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28.04.02 «HanoumxeHepus»

«I/IH)KeHepHI)IC HAHOTCXHOJIOTMHU B MAIITMHOCTPOCHU )

AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI

b1.0.01 «®unocopus»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-5 CnocoGeH BOCIpHHHMATH MEKKYJIbTYPHOe pa3HooOpa3ue 00IIecTBa B COIMAJIBHO-

HCTOPUIECCKOM, O TUYCCKOM U

HJI0CO(PCKOM KOHTEKCTAaX

NJ-3 (YK-5)

Bitaneer HaBbIkamMu UCTOpH-
KO-KOMIIapaTUBHOI'O aHAIM3a
Pa3IUYHbBIX KYJIbTYPHBIX OCO-
OeHHOCTEeH U TpaauLui

3HACT OCHOBHBIC KYJIbTYPHBIC 0COOEHHOCTH U Tpaaullkur pas3-
JIMYHBIX CONWAJIbHBIX I'PYIIII

3HAET CYIIHOCTh PA3IMUHBIX (PUIOCOPCKUX CHCTEM, CBS3b
Mexay puaocopueii, MUpOBO33pEHHEM H HAYKON

3HACT HAIIPaBJICHUA Pa3BUTUA U HpO6JIeMaTI/IKI/I OCHOBHBIX (1)1/1-
J0CO(MCKUX IIKOJI, UX CHEIUPHUKH B KOHTEKCTE HCTOPUYECKOTO
pa3BHUTHS 00IIECTBA

yMeeT OLIEHUBATh COBPEMEHHBIE OOIIECTBEHHBIE ITPOLIECCHI C
y4€TOM BBIBOJIOB COITMAIIbHON (pritocopuu

YMEET COIIOCTABIIATH COOCTBEHHOE TIOBEJICHUE C STUYECKUMHU
¢dbumocopckuMu NMPUHITATIAMA

yMeeT MPUMEHAThH punocockre 3HaHus pu HOPMHUPOBAHUN
COOCTBEHHOW MHPOBO33PEHYECKON ITO3UIIHU

BJIaJICET HABBIKAMHU MCIIOIB30BAHUS PHIIOCOPCKUX 3HAHUH MPH
(hopMHpPOBaHUN COOCTBEHHOW MHUPOBO33PEHUYECKOM MO3UITNH

BJIa/IEET ATUUECKUMHU (HUI0COPCKUMU MPUHIIUIIAMU B CBOEH
poeCcCHOHATILHOMN 1€ TeIbHOCTH

BJIaJIE€T MeTO10JIoTHEN (PUI0COPCKOTO MO3HAHUS, TPUEMaMU
npuMeHeHHs Gunocockux uaei B cBoen AeaTenbHOCTH, B T. U.
po¢eCCuOHATBHON

O0beM JUCHMILIMHBI COCTABIISIET 3 3a4ETHBIE SIUHULIBI.

(I)OpMI)I l'lpOMe)Ky'TO‘-lHOﬁ arrecranumn

dopma
OTYETHOCTHU

OuHas

3auer

2 cemMecTp

Conep:xaHue TUCHUILIUHBI

Paznea 1. UcTtopus ¢punocopun

Tema 1. ®uiocodus, ee npeamer, MeToAbl U QyHKUHMHU

1. [TonsATHE «MHPOBO33pEHUE» U €ro CTpyKTypa. Crnenuduka MUPOIOrHIECKOro U pesu-
THO3HOT0 MUPOBO33peHus. DakTopsl nepexoaa ot Mudosoruu K punocodpun.

2. dunocodckoe MUPOBO33PEHUE U €TO OCOOCHHOCTH.

3. Ilpeamer, Mmerons!l U pyHKINU Pusocopuu.

4. OCHOBHBIE ATaITBl Pa3BUTHUS UCTOPUU PHIIOCODHH.

Tema 2. ®unocopusi Apeneit Unaum u IpeBnero Kuras

1. OcHOBHBIE IPUHLINIIBI

IIKOJIBI ¥ HAIIPaBICHUS APEBHEHHIUNCKON ritocopu.

R,
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2. OcHOBHBIC YepThI U MKOJIBI hunocodun [[peBnero Kurasi.

Tema 3. AHTHUHAsA punocodus

1. OHTosnornyeckas npodjaeMaTuka aHTUYHbIX (HUI0CO(OB.

2. Borpocsl THOCEOJIOTHH.

3. ®unocodckas aHTPOIIOJIOTHS B BO33PEHUSX APEBHETPEUECKUX U JPEBHEPUMCKUX (HIIO-
cooB.

Tema 4. CpenneBexoBasi puiiocopust

1. TeoneHTpHU3M — CUCTEMOOOPA3YIOIINI TPUHIIHI CPETHEBEKOBOH (hrmocoduu.
2. IIpo6iiema «bor u Mup» B cpeTHEBEKOBOH (hustocoduu.

3. IlpoGnema «Bepa u pazym» B puitocopun CpeaHeBEKOBBSI.

Tema 5. ®unocodusi smoxu Bo3poxnenust

1. AHTpomOLIEHTpHU3M, TYMaHU3M M MMAHTEU3M KaK OCHOBHBIC MPHUHIHITE (Ppritocodckoro
MBIIICHHS B 3TI0XY Bo3pokaeHus.

2. Harypdunocodus Peneccanca.

3. CommanbHo-dunocodekue uneu B punocoduu smoxu BozpoxaeHus.

Tema 6. ®usiocopust HoBoro Bpemenu (XVII — XVIII BexoB)
1. Pa3paboTka MeTo/1a HAy4YHOT'O UCCIIEIOBAHUSI.

2. IIpo6nema cybcranuu B Gprtocopun HoBoro BpemeHu.

3. ®unocodus smoxu [IpocBemenus.

Tema 7. Hemeukas kiaccuueckasi puiiocodus

1. ®unocodekoe Hacienue . Kanra.

2. Dunukonenus punocopekux Hayk . erest.

3. Yuenue JI. @eliepbaxa o yeaoBeKe.

4. Bo3HHUKHOBEHHE MAapKCUCTCKOU uitocoduu, Kpyr €€ OCHOBHBIX MTPOOIIEM.

Tema 8. CoBpemennas 3anagnasi pusiocodus

1. OOmrast xapaKTEepPUCTHKA.

2. dunocodust MO3UTUBU3MA.

3. «®unocodus xku3HM» XIX Beka 0 CylIHOCTH KU3HU.

4. dunocodckoe 3HaYCHNE TEOPUH TICUX0AHAIN3A.

5. DK3UCTEHIMAIU3M: [TOMCK MOJJTMHHOTO Y€JI0BEUECKOT0 ObITHS.

Tema 9. Pycckas gpuitocopus

1. OcobGenHocTu pycckoil punocoduu.

2. ®opMUpOBaHUE U OCHOBHBIE MEPUO/IbI Pa3BUTHS PYCCKON (punocopuu.
3. Pycckas penurnosnas punocodusi.

4. Pycckuii KOCMHU3M.

5. Mapkcucrckas guinocodust B CCCP.

Paspnen 2. ®unocodekue npodemMbl

Tema 10. OnToOJI0THS. YUeHHE 0 PA3BUTHH

1. OcHoBHbIe Bub! ObITHS. BpITHE, CyOCTaHIIMS, MaTEpUSL.

2. Wnes pa3BUTHs B €€ UCTOPUYECKOM H3MEHEHMH. KaTeropnu, NpuHIMIBI U 3aKOHBI pa3-
BUTHSI.

Tema 11. IIpupoaa 4esioBeKa U CMbICJI €0 CyIIECTBOBAHUS

1. YenoBek u ero cynHocTh. [Ipobiema cMpica 4eT0BEYECKON KUZHH.
2. XapaKTepUCTUKHU YEeJIOBEYECKOTO CYIIECTBOBAHUS.

3. YenoBek, MHAUBU, JIMIHOCTE.

4. OCHOBHBIE LICHHOCTH YEJIOBEUECKOr'0 CYIIIECTBOBAHUSI.

3



28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

Tema 12. IIpo6eMbl coO3HAHMS

1. ®unocodus 0 MPOUCXOKICHUH U CYIITHOCTA CO3HAHUS.
2. Co3HaHue u S3bIK.

3. Co3HaTenbHOE U OECCO3HATEILHOE.

4. Co3HaHNe U cCaMOCO3HaHUE.

Tema 13. Ilo3nanne (ruoceosiorusi). Hayunoe nosnanue (3nucremMos10rus)

1. [To3nanue kak npeamet dpunocodckoro ananmsa (00BEKT, IPEAMET, ITAIBI U HOPMBI).
2. Ilpobnema ucTuHbl B GUIOCO(UU U HAYKE.

3. Hayka kak BUJ 1yXOBHOTO MPOU3BOJICTBA.

4. Metonbl 1 GOpPMBI HAYIHOTO TTO3HAHUSI.

Tema 14. Yuenue 00 o0mecTBe (conuanabHas puinocodusi)

1. CommanpHast ¢putocodpus u ee xapakrepHoie 4epThl. OOIIECTBO KaK caMOpa3BUBAOIIAs-
csl cUcTeMa.

2. Cdepsl oOmecTBeHHOM )U3HUA. OOMIECTBEHHOE CO3HAHKE U €r0 YPOBHH.

3. Oco0GeHHOCTH COLMATBLHOTO MPOTHO3UPOBAHUSI.

Tema 15. ®@unocodus ucropuun

1. Uctopuocodus u ee OCHOBHBIE MTOHSATHSL.

2. KynbTypa v UMBUIM3AIMSA: COOTHOIICHUE TTOHSATHH.

3. ®opMallMOHHBIN U HUBUIIM3AIIMOHHBINA TOAXOAbI K UCTOPHH.

Tema 16. ®unocodcekue nmpodieMbl HAYKH H TEXHUKH

1. CoueHTH3M U aHTUCIIUEHTHU3M.

2. Ilpupona Hay4yHOU PEBOJIIOLIUU.

3. adopmarimoHHoe 00I11eCTBO: 0COOEHHOCTH MPOSIBICHHUS.

4. Texnuka. ®unocopusi TEXHUKH.

5. I'no6anbHbIe TPOOIIEMbl COBPEMEHHOCTH: 0COOEHHOCTH, COJIEpKAHHUE U MYyTH PELIeHHUS.

Tema 17. Byayuiee yesioBeuecTBa Kak ¢puiaocodckasi npodiaema

1. Ponb TeXHUKH B pa3BUTHH YEJIOBEYECKON ITUBUITH3AIIH.

2. Uadopmanrionnoe o011ecTBo: GuirocoPpCckuii aHaau3 Mporecca CTAHOBIICHHUS.
3. 'moGanbHbBIe TPOOIEMBI COBPEMEHHOCTH.

4. Bo3MOXHbI€ CLIEHApUHU PAa3BUTHS LIMBUWIN3ALMY Ha 3eMJI€.
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AHHOTA

Us K padoyeil nporpaMMe TUCHHUILIAHBI

b1.0.02 «Mcropusi (ucropusi Poccun, Bceod1iasi uCTopus)»

PesyabTaTsl 00yyeHus

o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCLHITIIMHE

YK-5 CnocoGeH BoCIpHHUM
HCTOPHYECKOM, ITHYECKOM H

aThb MEKKYJIbTYPHOE pa3HooOpa3ue 001IeCTBA B COLHUAJIBHO-
HJI0CO(PCKOM KOHTEKCTAaX

NJ-1 (YK-5)

Ocy1ecTBIsieT CpaBHUTEIb-
HO-COITOCTABUTENIbHBIN aHAIHN3
HAIlMOHAJIbHOU (OTE€YECTBEH-
HOM) UCTOPUH U KYJBTYpBHI, B
CpaBHEHHH C KyJIbTYpaMu
JpPYTUX CTpaH, B KAYeCTBE OC-
HOBBI JUISI MEXKKYJIBTYPHOTO
Jyanora

3HACT MPUHIUIIBI q)OpMaI_II/IOHHOI‘O M IMBHUJIM3allMOHHOI'O 1101~
X0Ja K MIOHUMaHHWIO UCTOPUYCCKOTO ITpoLecca

3HACT OCHOBHBIC ITPUPOAHBIC U COLIUAJIBHBIC (1)aKTOpI)I 06HI€-
CTBCHHOT'O pa3BUTHA HAPOAOB Poccun

3HAET OTJINYUTEIBHBIE 0COOCHHOCTH HCTOPHUYECKOTO Pa3BUTHS
poccuiickoro obiecTBa Ha 6a3e cuHTe3a 3anaaHoil u Bocrou-
HOU KYJIBTYP

YMEET BBIACIIATE IPUIUHHO-CIICACTBECHHBIC CBA3U B UCTOPpHUYC-
CKHX COOBITUSIX U SIBJICHUSIX

YMECT BBIACIIATEL CTPATCTUICCKUC BHCIIHUC U BHYTPCHHUC
HalTUOHAJIBHBIC ITPUOPUTCTLI pOCCHﬁCKOFO rocyaapctBa Ha
KOHKPCTHBIX UCTOPHUYCCKHUX dTAIlaX

yMEEeT UCIOJIb30BaTh JEAYKTUBHBIN METO/ /Ui IPOTHO3UPOBA-
HUSI OOIIECTBEHHBIX MTPOIIECCOB HA 0a3e UX aHAIM3a B TEKYIIUN
MOMEHT

nJ-3 (YK-5)

Bnaneer HaBbIKaMu HCTOpH-
KO-KOMITApPAaTUBHOI'O aHAIM3a
Pa3IUYHBIX KYJIbTYPHBIX OCO-
OeHHOCTEH U Tpaaului

BJIagcCT HCTOpH‘-IeCKI/IMI/I 3HAHUSAMU JIA aHAJIN3a COBpCMCHHI)IX
00LIIECTBEHHBIX COOBITHIA

BJIa/I€ET 3HaHUAMHU 00 UCTOPUUECKUX (haKTax, COOBITHSIX, SBJIE-
HUSX, JIMYHOCTSIX, BBIIETATh OCHOBHBIE (PaKTOPBI COBPEMEHHO-
r'o 00IIECTBEHHOTO Pa3BUTHUS, ONIPEIETAIONINE KapTUHY O0II1e-
CTBa B OyAyIieM

OIIK-2 Cnoco6eH ocyliecTBJISITh MPO(eCCHOHATLHYIO 1eSITeJIbHOCTh ¢ Y4eTOM IKOHOMH-

YE€CKHUX, IKOJOTHYCCKHUX, COII

HAJbHBIX U APYIUX Ol"paHI/I‘leHI/Iﬁ Ha BCEX ITAaNax >KU3HCHHO0-

ro HMKJa OGLCKTOB, CUCTEM U MMPOIECCOB

NJ1-4 (OI1K-2)

Hcrnons3yeT MCTOpUYECKHM
MOJX0/1, KATETOPUH UCTOpUYE-
CKOTO TTO3HAHMUS ISl aHATH3a
MPOIIECCOB, (DAKTOB U SBJICHUIA
B TIPOIIJIOM M HACTOSIIIIEM

BJIAJICET 3HAHUSIMU O MOJUTUYECKUX TPAJAUIUAX POCCHUICKOTO
o0IiecTBa B X0/1€ JIMYHOTO Y4aCTHsl B COBPEMEHHOW MOIUTHYE-
ckou xu3Hu Poccun

O0BeM JUCIHMIIMHBI COCTABIsIET 4 3a4eTHBIE €IUHUIIEL.

DopMbI IPOMEKYTOYHOH aTTECTAIMU

®dopma
OTYETHOCTHU

Ounas

3auer

1 cemectp
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ConepxxaHue THCUUILIAHBI

Tema 1. MeTo10/10THsl M TEOPUS UCTOPUYECKOM HAYKH

1. MecTo ucTopuu B cCUCTEME HayK.

2. [IpenMeT UCTOPHUM KaK HAYKH, LIEJIb U 3a/1a4H €€ U3YUCHHUS.
3. CymHOCTB, POpMBI, PYHKIIMH UCTOPUIECKOTO 3HAHMSI.

4. MeTo/1bl U UCTOYHUKU U3YYEHUS UCTOPUH.

Tema 2. Poab CpenneBekoBbsi BO BCEMUPHO-HCTOPHYECKOM mpoiecce. {peBusis Pych
(IX =XIII BB.)

1. Conepxanue nousatus «CpeaneBexoBbey. CrOpbl BOKPYT MOHATHUS «(eoqann3my».

2. CpenneBexoBbli Mup 3anaaHod EBpomnbl. @opmMupoBaHuE LIETOCTHOCTH €BPOIEHCKON
[UBUJIM3AIUH.

3. Tlponecc ¢dopmupoBanusi [IpeBHEPYCCKONW TOCYTAapCTBEHHOCTH, €TI0 OCHOBHBIC O3TaIlbl.
CoBpeMeHHbIE TEOPUH MTPOUCXOKACHHUS TOCYIApCTBEHHOCTH Ha Pycu.

Tema 3. O0pa3oBanue u paspurue Poccuiickoro exunoro rocyanapersa B XIV — navane
XVI B.

1. [TpennochbUIKy, MPUYUHBI B OCOOEHHOCTH 00pa30BaHMsI €IUHOTO PYCCKOI'O TOCY1apCTBa.

2. Hagano oObearHEHUsI PYyCCKUX 3eMeb BOKPYT MOCKBBI, OCHOBHBIC HAIIPABJICHUS U 3TaIlbI
00BEAMHUTETILHON MOJIMTUKHA MOCKOBCKUX KHSI3EH.

3. bopr6a Pycu ¢ nnozemubim urom. [IpoGiiemsr B3aumosnusiaust Pycu u Oppl.

Tema 4. Poccusi B XVI B.

1. Pebhopmer «M30panHOM panbi». CkiaabpIBaHUE COCIOBHO-TIPEICTABUTEILHON MOHAPXHUHU.

2. I1oBOPOT B MOJINTUKE K YCTAHOBJIEHUIO PEXUMa HEOTPAaHUUEHHOMN JECIOTUYECKON BIIACTH.
CounanbHO-35KOHOMUYECKUH U OJUTUYECKUN Kpu3uc B PoccuiickoMm rocyapcrae.

3. KpenoctHoe npaBo u ero wopunuydeckoe opopmiienue B Poccun.

4. Baemnss nonutuka Poccun B XV1 B.

Tema 5. Poccust B konue XVI — XVII BB.

1. [TpaBnenue ®enopa MBanosuya. [Ipennocsuiku CMyThI.

2. CmyTHOE BpeMmsl: ocliabiieHHe TOCYAapCTBEHHbIX Hauall, Ie3UHTErpanus o0IIecTna.
3. IlepBbie PoMaHOBBI Ha IIpecToie, UX BHYTPEHHSS U BHEIIHSS MOJIUTHKA.

4. MupoBast IMBWIM3ALUSA B YCIOBUAX NEPEX0Aa K HHAYCTPUAIbHOMY OOIIECTBY.

Tema 6. Ilerp I n ero npeemuunku: 6opbrda 3a npeodpasoBaHue TPAANLHMOHHOIO 001Ie-
crBa B Poccun

1. AGcomrotusm B Poccun u 3anagnoit EBpone: cpaBHuTenbHas xapakrepuctuka. OCHOBHBIE
3Tarnbl CTaHOBJIEHUs a0comoTu3ma B Poccum.

2. IlpeoGpazoBanus [lerpa I . Hauano «MoaepHU3aIim» U «eBpONEU3aliimy CTPaHbI.

3. Poccuiickast umrnepusi B 310Xy ABOPLOBBIX epeBOpoToB (1725-1762 rr.).

Tema 7. Poccust Bo BTOpoii monosune XVIII Beka

1. Wneu nmpocBetuTeneit B 1eSTEILHOCTH eBporeiickux MoHapxoB. «IIpocBemenHslit abco-
JTr0TH3M» B Poccun: ero ocoOeHHOCTH, COJIepKaHue U IPOTUBOPEYHSI.

2. OcHOBHBIE IPUHIUIBI BHYTpeHHEN noanTUKH [1aBna [letpoBnya.

3. DxoHomuueckoe pazButue Poccum.

4.  VYnopodeHue MEXIyHApOJIHOTO aBTOPUTETA CTPAHBI.
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Tema 8. Poccus B XIX B. IIpodsieMbl MOIePHU3ALMH CTPAHBI

1. OcHOBHBIE TEHAECHLIMU pa3BUTUs eBpornelckux crpaH u CeBepHoil Amepuku. Poccus —
CTpaHa «BTOPOTO AIIETIOHA MOJAECPHUBALIUN.

2. [MonbITKH pedopMUPOBaHUS TOTUTUICCKON CUCTEMBI Tipu Anekcanpe L.

3. Pepopmaropckue u koHcepBaTUBHBIC TeHIEHIIMU B oauTHke Hukonas 1.

4. «Onoxa Benukux pehopm» Anekcanapa Il.

5. OcobenHoctu nmopedopMeHHOro pa3BuTusa Poccun.

Tema 9. AiibTepHATHBBI pocCHiiCKMM pedopMaM «CBepPXy»

1. OxpanutenpHas anbTepHaTuBa. Teopus «ouunanbHON HAPOIHOCTI.
2. 3anaguuku U cnaBsiHoGuibL. JIuGepanbHas anpTepHATHBA.

3. PeBotoniioHHast anbTepHaTUBA.

Tema 10. Poccusi B Hauayie XX B.: pedopMbI HJIH PeBOTIONNA?

1. lunamuka u npotTuBopeunst pazputus Poccuiickoit ummnepun Ha pyoexe XI1X—XX BB.
2. Ilepsas pesomonus B Poccun (1905-1907 rr.) u ee nocineacTsusl.

3. Nonutnueckue naptuu Poccun: renesuc, kiaaccuukaims, nporpaMmbl, TAKTHKA.

4. OnbIT pocCUICKOroO MapjaMeHTapu3mMa.

5. CronbimuHcKue peOpMBbI, UX CYIIHOCTh, UTOTH U TIOCTIEICTBHUS.

Tema 11. Besiukasi poccuiickas pesosionus 1917 r.

1. ®eBpanb-mapt: Boccranue B Ilerporpane u najeHue MOHapXHUu.

2. BpeMeHHOE NMpaBUTENBCTBO U €ro MOJUTUKA. PaccTaHOBKA OCHOBHBIX MOJIUTUYECKUX CHII
CTpaHBbI.

3. Bo3pacranue BiusiHUS 00JbIIEBUKOB. [Iprxo K B1acTH OOJIbIIEBUKOB.

4. BnusHue peomouuu B Poccum Ha curyaumio B mupe. HoBas paccTaHoBka cuil Ha
MEXYHapOJIHOH apeHe.

Tema 12. Ilepexon oT Ype3BbIMAHIINHBI K TOTAINTAPU3MY

1. Kpusuc cuctembl 00ybIIeBUCTCKON BIacTH B KoHIle 1920 — nayane 1921 1. 1. Ilepexon k
HOBOHM YKOHOMHWYECKOU IOJIUTHKE.

2. DOkoHOoMMuecKas JmOepanu3anusi U «3aKpydyuMBaHHWE Traek» B moiutuke. MpeiHo-
noiauTuyeckas Ooppb6a B maptuu B 20-€ IT. 1O BONPOCAM Pa3BUTUSl CTPaHbl U YTBEP)KICHUE
pexuma auuHoi Binactu U. B. Cranuna.

3. JIuxkBuganus Hana 1 Kypc Ha «OroCylapCTBICHUEY.

Tema 13. IloauTnuyeckas cucrema 30-x rr. XX B.

. Co3manme pexnma HEOIPAHMYEHHOM JIMYHOM JUKTATYpbl, BO3pacTaHUE PpOJIH
PENPECCUBHBIX OPraHOB, MaCCOBBIN Teppop, pa3BepThiBanue cuctemsl I'YJIAT a.

2. YcTaHOBIIeHHE KOHTPOJISA HAJl AyXOBHOM JKM3HBIO OOIIECTBRA.

3. IIpyHIXI «COLMAINCTUYECKOTO PEAIM3Ma» B COBETCKOM KYJIBTYpE.

4. ITomutrnueckue nponeccs! 30-X IT.

5. Toranurapusm B EBporie u CCCP: o011iee 1 0cOOEHHOE, CXOJICTBA U Pa3TUIHSL.

Tema 14. Besiukasi OteyecrBenHast BoitHa (19411945 rr.)

1. MupoBas qumtomarus B 1930-e ropbl.

2. HaganpHs1ii 3Tan Bropoit MUpOBOIi BOIHBI

3. Bennkas OredyecTBEeHHas BOWHA: LIENN, XapAKTEP, OCHOBHBIE JTAIIbI.

4. Uctopuueckas poiab CCCP B pasrpome ammsma u SMOHCKOT0 MUJIUTApU3MA.
5. Uctoynuku moOeasl U ee IeHa.

6. 'eponueckue u Tparnueckue ypoku BOWHBI.

7
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Tema 15. CCCP B nocsieBoennoMm mupe (1945-1964 rr.)

1. HoBas paccraHOBKa MOJUTHYECKUX CHUJI B MHUpE IIOCIE OKOHYaHUs BTopoil MHpoBOii
BOMHBI. BOEHHO-3KOHOMHUYECKOE M TOJUTUYECKOE MPOTHUBOCTOSHHUE JABYX CHUCTEM: «XOJIOIAHAsS
BOMHAa.

2. AnbTepHaTUBBI TOCIIEBOCHHOT'O PA3BUTHSL.

3. Cmeptp U. Ctanunaa u 60pp0a 3a BIACTh B BBICIIUX MAPTHHHBIX AIICTIOHAX.

4. Pedopmaropckue mnomeitku H. C. XpymeBa B pamMkax KOMaHJIHO-aJIMUHUCTPATUBHOM
CHCTEMBI.

Tema 16. CoBeTckoe rocyaapcrso u o0mecTBo B cepeaune 1960-x — cepennne 1980-x rr.

1. Xo3siictBeHHas pedopma cepenuubl 1960-X IT. U ee MOCIeICTBUS.

2. IlpoTuBOpEYHs COIMATHHO-3KOHOMHYECKOTO M OOIECTBEHHO-TTOJUTHYECKOTO PAa3BUTHS
COBETCKOI'0 00IIECTBA.

3. BO3HHKHOBEHHE U Pa3BUTUE TUCCHICHTCKOTO, IPABO3ALIUTHOTO IBUKCHUSI.

4. CCCP B cucreMe MEXIyHapOIHbIX OTHOLIEHUH.

Tema 17. CCCP B roas! «nepecrpoiikm» (1985-1991 rr.)

1. KoHuenmus nepecTpoiiku U €e OCHOBHBIE COCTABIISIOIINE.

2. DBOJIOLUS TOJTUTHYECKON CUCTEMBI.

3. 'macHOCTB Kak 00IIECTBEHHO-TIOJIUTUYECKOE SBIICHUE MEPUOJIA «TIEPECTPOUKIY.
4. ITonbITKM 3KOHOMHYECKOH pedOpMBbI.

5. 'eononutnyeckue pe3ysbTaTbl IEPECTPOUKH.

Tema 18. Poccusi u mup B koHue XX — Havyane XXI B.

1. JluGepanpHas KOHLEMIMS POCCHHCKUX pedopM: TEepexoj K PhIHKY, (OopMUpOBaHUE
IpaXkJJaHCKOT0 00IIeCTBa U MIPABOBOTO TOCYAapCTBa.

2. [Nonutnyeckue kpusucsl 1990-x rr.

3. CommanbHas 11eHa U MepBbIe Pe3yabTaThl pedopm.

4. CoBpeMeHHBIE TEHICHIINH pa3BUTHUsI Poccuu ¢ ydeToM reonouTuiecko 00CTaHOBKH.




28.04.02 «HanoumxeHepus»

«I/IH)KeHepHI)IC HAHOTCXHOJIOTMHU B MAIITMHOCTPOCHU )

AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.0.03 «OcHOBBI IKOHOMHUKH»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTUCHMUILJIHHE

Kom, HanmeHOBaHME
WHJIMKaTOpa

Pe3ynbTarhl 00yueHus MO AUCIHUILTAHE

YK-2 Cnoco0eH onpeaeasitb KpPYyr 3aja4 B paMKax MOCTABJIEHHOH LeJIM U BbIOMPATH OI-
THMAaJIbHbIE CTIOCO0OBI UX PelleHUsl, UCXOASl U3 JelCTBYIOIIMX MPABOBBLIX HOPM, HMEIO LM X-

Csl peCypcoB U OrPaHMYeHM i

NA-6 (YK-2) 3naer oOCHOBHbIE
MHUKPO- U MaKpOIKOHOMHYECKHE
MIOHSITHSI, XO3IUCTBYIOIINE CyOBEK-
Thl SKOHOMHUKH ¥ HMX B3aUMOJICH-
CTBH€, THITBI U BHJbI PHIHKOB, Op-
TaHW3alMOHHBIC (OPMBI TIPEIIPH-
HHMAaTEIbCTBA

3HaeT OCHOBBI MHUKPOIKOHOMHKH

3HaeT opraHu3alMOHHO-3KOHOMUYECKHe (POpMBI TIpe/I-
MIPUHUMATEIIHCKON JCSITEIbHOCTH

3HaeT OCHOBBI MaKpO3KOHOMHUKH

-7 (YK-2) Ymeer pemats KOH-
KpPETHBIC 33]Ia4H IMPOCKTA, BEIOMpast
ONTUMAJBHBIA CIOCO0 pelleHus,
UCXOJS W3 JCHCTBYIONIUX IPaBO-
BBIX HOPM U UMEIOIIUXCSI PeCypCoB
Y OrpAHUYECHUN

YmMeeT oreHuBaTh 3P PEKTUBHOCTH MHHOBAITMOHHBIX U MH-
BECTULIMOHHBIX ITPOEKTOB

YMeer ucnosb30BaTh pa3IMyHbIe CIOCOOBI U METObI IJ1a-
HHUPOBAHUS

NA-8 (YK-2) VYmeer anamuzupo-
BaTh DKOHOMHYECKHE IIOKa3aTellN,
9KOHOMHYECCKUEC MPOUECChI U ABJIC-
HUS B Pa3iIMuHBIX cepax KHU3HE-
JeSITeIbBHOCTH

YmMmeer MNPUMCHATH PA3JIMYHBIC METOJAbI U CII0COOBI aHAJIH-
3a OOCHKHU IokKa3aTejei

YMmeer pacCUUThIBAaTh OCHOBHBIC aHAJIMTUYCCKHE I10Ka3a-
TCJIN ACATCIIBHOCTU IMMPCATIPUATUA

NI-9 (YK-2) Bnaneer meronamu
pacueTa OCHOBHBIX MaKpPOIKOHO-
MHUUYECKUX TMOKa3aTeNen, U3JIepKeK
IPOM3BOJICTBA M MPUOBUIH, CIpOCa
U TIPEJUIOKEHMS, IEHE)KHON MacChl

Brnanenue meTomamMu pacucTa CIipoca U NpCAJIOKCHUA

Bnagenune MeTonaMu pacueTa U3AepKEK MPOU3BOACTBA U
pUObUIH

Bnanenue Merogamu pacuera OCHOBHBIX MAaKpPOIKOHOMM-
YeCcKHX IMoKa3aTeseH, TeHeKHOM MacChl

YK-9 Cnocoben npuHuMaTh 060¢
JIACTSIX KU3HeIesITeIbHOCTH

HOBAHHBIE€ JKOHOMHUYECCKHE PEIICHHUS B Pa3IUYHBIX 00-

WUJ-1 (YK-9) 3naer 0a3oBbie
OPUHIKNB  (YHKIIMOHHPOBAHHUSI
O9KOHOMUHKHU H 3KOHOMHYECKOTI'O

pasBUTHSL, LeNU U (HOPMBI yUaCTHS
rocyapcTBa B 5KOHOMUKE

3HaeT OCHOBHbBIE MPHUHIMIBI (YHKIUOHUPOBAHUS IKOHO-
MHUKHU

IloHnMaeT OCHOBHBIE 3aKOHBI pa3BUTHUA 3KOHOMMYECKOMN
CHUCTCMBI

dopmynupyeT e u GopMbl TOCYIapPCTBEHHOTO PETyIu-
pPOBaHUS SKOHOMUYECKON CUCTEMBI

NJI-2 (YK-9) YmMmeer ncnoan3oBarh
HSKOHOMUYECKHE 3HAHUS B pa3ind-
HBIX chepax JeaTeTbHOCTH, aHAIH-
3UpOBaTh U 0000IIAaTh YKOHOMHUYE-
CKyI0 WH(MOPMAIIUIO JUISl TIPUHSTHUS
000CHOBAaHHBIX  YIIPABICHUYECKHUX
peneHuit

YMeer ucnonb3oBaTh METOJIbI pacdeTa OCHOBHBIX MaKpO-
IKOHOMHYECKUX MMOKa3aTenei

VYmeer MNPUMCEHATE SKOHOMHWYCCKUC 3HAHUA B PA3JIMYHBIX
cdepax 1eaTeIbHOCTH

YMeeT aHanu3upoBaTh U 0000IIATH HYKOHOMUYECKYIO HH-
dopmanmo A7 NPUHATUS OOOCHOBAHHBIX YIIpPaBJICHYE-
CKHMX PEIICHHI

-3 (YK-9) Baageer HaBbIkamu

YMeeT uCIoib30BaTh Ha IMPAKTHUKE 3aKOHbI 9KOHOMUKHA

S
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Kona, HanmmeHnoBanue
WHJIUKATOpa

Pe3ynbrarel 00yueHus MO AUCHUILIIMHE

HUCIIOJB30BaHUA MCTOAOB OSKOHO-
MHYCCKOI'O 1 (I)I/IHaHCOBOI‘O IIJIaHU-
poBaHuA A OJOCTUKCHUA (1)I/IHaH-
COBBIX ueﬂeﬁ, a TaKXKC MHCTPYMCH-

TaMHU YyHOpaBJICHUA JIMYHBIMHA

HaHCaMH H (bHHaHCOBI)IMI/I PHUCKa-

MU

Bnageer MeTomaMu SKOHOMHYECKOrO H (I)I/IHaHCOBOFO
TUIAaHUPOBAHUSA JJIL JOCTUKCHUA (bPIHaHCOBBIX ueneﬁ

du-

Brnaneer mHCTpyMEHTaMH WHBECTUPOBAHUS U yIPABICHUS
¢uHaHCcamMy, a TaK k€ (UHAHCOBBIMH PHCKAMU

OIIK-2 Cnoco0eH ocyliecTBIASATh NPO(eCCHOHATBHYI0 AeTeIbHOCTh C Y4€TOM 3KOHOMM-
YeCKHX, IKOJIOTHYEeCKHX, COIUATBHBIX U IPYTUX OrPAaHHYEHU HA BCeX ITANax ;KH3HEHHO-
ro IUKJIa 00bEKTOB, CHCTEM U MPOLIECCOB

WJI-1 (OIIK-2)

IIpoBOIUT TEXHUKO-
IKOHOMHYECKOE 0OOCHOBAHNE
1 DKOHOMHUYECKYIO OLICHKY
IIPOEKTHBIX PEIICHUN U HUHKE-
HEPHBIX 3aJa4

CHOCOOEH OMpeNeNuTh 3aBUCUMOCTHU CIIPOCa, MPEIJIOKEHHUS OT
IICHOBBIX M HEIICHOBBIX ()aKTOPOB

UMeeT HaBbIKM MHTEPIPETHPOBATH 3aKOHBI YOBIBAIOLIECH Ipe-
JICJIbHOM MOJIE3HOCTH, 3aKOH YObIBAOIEH PEAeIbHON OTauu

Croco0eH KOPPeKTHO ompenensaTh 3gdekt moxonaa U 3pdeKT
3aMeIICHUS

CIOCOOEH COCTaBIATh PAacyeThl MAKPOIKOHOMUYECKUX IOKa3a-
TEJIEH U UHTEPIIPETUPOBATh UX

NJ-3 (OIIK-2)
AHanu3upyeT 1 OLEHUBAET
3arpathbl npeanpusTus (mpo-
€KTa) C yUeTOM MHKEHEPHBIX
PHCKOB

crocoben peuarsb 3aaa4u U OLCHHBATb MAKPOSKOHOMHYCCKHEC
IIOKa3aTCJIM B YCIIOBUAX HCOIMMPCACIICHHOCTH U PUCKaA

IPUMCHACT SKOHOMECTPUICCKHUEC MOJICIIN B PCAJIBHBIX ITPOLCCCAX
1 CUTyallusax

apryMEHTHPYET pacCUUTaHHBbIE MOKa3aTed H3ACPKEK MPOU3-
BOJICTBA U MPUOBLIM, X B3aUMOCBSI3b

O0bem AUCHUIIJIMHBI COCTaBJIACT 3 3ayeTHEIC CIAWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTH

Ounas

3auer

4 cemectp

Conep:xaHue TMCHUILIUHBI

Tema 1. OcHOBHBIE TP006JIEeMBbI IKOHOMHYECKOI0 PAa3BUTHS 001eCTBA

DKOHOMUKA: HayKa U X03s51icTBO. POJIb 5KOHOMHMKH B COBPEMEHHOM OOIIIECTBE.

[Torpebuoctu u pecypcesl. [lonsitue sxoHomuueckoro Onara. IIpo6iemMa SKOHOMHYECKOTO
BbIOOpa. OCHOBHBIE BONIPOCHI SKOHOMHKH.

DKOHOMHYECKHE CUCTeMBI. TpamuimoHHasi skoHOMHUKa. lleHTpanu3oBaHHas (TIaHOBas)
HPKOHOMHMKA. PpIHOYHAs DKOHOMUKA. BO3HMKHOBEHHE U pa3BUTHE PHIHOYHOIO X03sicTBa. PRIHOK
u ero gyHkuuu. PeiHOK 1 rocynapctBo. OyHKIMY rocy1apcTBa B phIHOYHOW SKOHOMUKE.

CobcTBeHHOCTD U ee (hopMbl. [ToHsATHE CMeIIaHHON 3KOHOMUKH.

Tema 2. OcHOBBI T€OPHH CIIPOCA U MPEIATOKEHUS.

— 10—
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OyHknuoHupoBaHue poriHKA. Crnpoc U ero (aktopbl. HIUBUIYAIbHBIA M PHIHOYHBIN
cupoc. [Ipennoxenue. dakropsl, popMupyromue npempioxenne. MaIuBuayansHoe U ppIHOYHOE
npeyIoKeHNe. Y CTaHOBJICHHE PHIHOYHOTO PaBHOBECHS. DIMACTUYHOCTh CIPOCa U MPEATIOKEHUS.
®dakTopsl 3MacTUYHOCTH. [loTpeduTenbekre npeanoYTeHus U npeaeabHas noyie3nocts. Konmmye-
CTBEHHBIN aHANN3 1M0Je3HOCTU. [1opsAAKOBBINA aHAIN3 MTOJIE3HOCTH.

Tema 3. JkOHOMHYECKHE OCHOBBI 1eSITEJIbHOCTH (PMPMBbI.

[Tpou3BoscTBO M ero (pakTophl. 3aKOH yOBIBAIOLICH MPEACTHHON POU3BOIUTECIHLHOCTH.
Dddext macmrada. M3nepxku u UX BUABL. ByxXranTepckue U SKOHOMHUYECKUE U3IEPIKKU MPO-
u3BojicTBa. [lonstre 3¢ dexkrnBHOCTH. BhIpyuka u mpuObuth GupMbl. Byxrantepckas U 3KOHO-
MUYecKasi MPUObLIb.

Tema 4. PoIHKH conepmeﬂﬂoﬁ H HeCOBepHIeHHOﬁ KOHKYPCHIIMH: MOHOIIOJIUSA, MOHO-
MOJUCTHYIECCKAA KOHKYPCHIIMA U OJTUTOIMOJIHA.

[IpennoxeHne COBEPIIEHHO KOHKYPEHTHOH (QUpPMbI U oTpaciu. DPPEeKTUBHOCTh KOHKY-
PEHTHBIX PBIHKOB. PbiHOUYHAs BiacTh. MoHOMOMMSA. AHTUMOHOIOJIBHOE peryaupoBaHue. MoHo-
MOJINCTHYECKAs: KOHKYpeHUusA. Oauromnonus.

Tema 5. PpIHOK (paKTOPOB NMPOU3BO/ICTBA.

PriHok Tpyna. Ocobennoctu peiHka Tpyza. [lonstue 3anstoctu u 6e3pabotuisl. Bunel n
ypoBeHb 6e3paboTuiibl. Cripoc U NpeiokeHHe Ha pelHKE Tpyaa. PaBHOBecue Ha pbIHKE Tpyla U
paBHOBECHas cTaBKa 3apaboTHOM 1uiathl. Juddepenunanus craBok 3apaboTHoi miatel. Heco-
BCPIICHHAA KOHKYPCHIIMA Ha PBIHKE Tpyda.

PeiHok kanutana. [loHsTue kamuTana B 3KoHOMHYeckoi Teopuu. Kamutan kak dakrop
npousBoacTBa. Crpoc M MpeIoKeHHe Ha pbIHKE ycuyr kanurtana. Crpoc u mpeuiokeHne Ha
PBIHKE 3a€MHBIX CPE/ICTB (CCY/IHOT0 KanuTaia). PeanbHble U JeHEXKHbIE TeOpUn mporeHTa. dax-
TOPLI, OIIPCACIAIOIINEC CABUTU CIIPOCA U MPEATIOKCHUA HAa PBIHKC 3aCMHBIX CPCACTB. Homunans-
Has U peasibHas cTaBKa IpoleHTa. PakTop pucka B MPOLEHTHBIX CTaBKaxX. /IMCKOHTHpOBaHUE U
MPUHATUEC WHBCCTULIMOHHBIX peHIeHI/II\/'I. PEIHOK KanmuTaJbHBIX aKTHBOB (KaHI/ITaJ'II)HI)IX Ojar AJIn-
TEJIBHOTO IOJIb30BaHUS).

PBIHOK 3eMeNbHBIX pecypcoB M 3eMeibHas peHTa. OrpaHHueHHOCTh MPEUIOKEHUS 3e-
MeJIbHBIX pecypcoB. Teopus npeaenbHON MPOU3BOAUTENBHOCTU U 3€MeNIbHAs peHTa. AJlbTepHa-
TUBHAs [IEHHOCTh YCIIYT 3€MJIM M 3eMeJbHast peHTa. PaBHOBecue Ha peIHKE ycuyr 3emin. dud-
(bepeniranbHast 3eMenbHas peHTa. LleHa 3eMim Kak KanuTalabHOTO aKTHBA

Tema 6. [IpenmyniecTBa U HEIOCTATKH PHIHOYHOT0 MEXaHU3MA.

PbIHOK Kak caMOperyaupyromuicss MexaHu3M. Moaenu 4acTUYHOTO M OOIEero paBHOBeE-
cusi. O0uiecTBeHHOE O6marococtosiHue u 3 dextTuBHOCTh. [Ipobiemsl puacko (MpoBaioB) pbIHKA

®uacko pbIHKA U HEOOXOAMMOCTh T'OCYIApCTBEHHOTO perynupoBanusi. Teopus oOuie-
cTBeHHOTO BhIOOpa. Puacko rocymapcTa. ['ocynapcTBeHHOE perylInpoBaHHE SKOHOMHKH: OC-
HOBHBI€ L[EJIU U UHCTPYMEHTHI.

Tema 7. U3mepeHue pe3yJibTaTOB IKOHOMHUYECKOM 1eATEIbHOCTH.

MakposkoHnomuka. HanmonanbHast S5koHOMHKaA Kak 1ienoe. Kpyroobopor g0Xo10B U pac-
X0JIOB B HalmoHaJIbHOM x03s1icTBe. BBII u cnocoOw ero m3mepenus. HoMuHanbHBIN U peaib-
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geii BBII. Hanmonanpueiii noxon. PacmomaraeMeli TUYHBIA goxon. CucTeMa HAIlMOHAILHOIO
cueroBozcTBa (CHC).

Tema 8. Makpo3KoHOMHYECKOe PABHOBECHE M ONpe/ieJieHHe YPOBHSI HAIIMOHAJILHOTO
I0X0/a

Knaccuueckas Teopusi MakpO3KOHOMUYECKOTO paBHOBecHs. MaKpOIKOHOMHYECKOE paB-
HoBecue B mojenu «AD-ASy». Keltncuanckas Mojens ooiiero paBHoBecus. MuBectunnu u cOe-
pexxeHus: mpobiema paBHoBecHs . Moaenb «IS». Mynsrurmukarop. UHQusIuonHbl 1 nedis-
LIMOHHBIN (PELIECCUOHHBIN) pPa3phIBbI.

Tema 9. Makpo3KoHOMHYECKAS] HECTAOWIBHOCTH; HUKJIUYHOCTh PA3BUTHS PbLIHOY-
HOH DKOHOMHUKH

DKOHOMHWYECKUH UKII: IPUYNHBI BOSHUKHOBEHUS, XaPAKTEPHBIE YEPThl U IEPUOIUYHOCTb.
MexaHu3M  pacpOCTpaHCHUs  IUKIUYCCKHX  KoyieOaHWil: 3(PQPeKT MyIbTHILUIHKATOpA-
akcesnepatopa. MakposkoHOMHYECKass HecTaOWIbHOCTh U Oe3paboruna. 3akon Oykena. Pomib
rocyJapCcTBa B PETyJIMPOBAHUM SKOHOMUYECKHX IIUKJIOB: CTAOMIIN3alIMOHHAS TTOJUTHKA.

Tema 10. er}II/ITHO-HeHe)KHaﬂ CUCTEMA U KPEAUTHO-ACHEKHASA MMOJTUTUKA

Henbru n ux ¢pyaknun. [TosaTue u THIBI AeHEXHBIX cucteM. CymHOCTh u OPMBI Kpeu-
Ta. CTpyKTypa COBPEMEHHON KPEAUTHO-IEHEXHON CHUCTEMBI. JIeHEe)KHas Macca U €€ CTPYKTypa.
Jenexuble arperaTbl. MyJIbTUIUIMKAIIMOHHOE pacliupeHre 0aHKOBCKHUX Aeno3uToB. Crnpoc Ha
JneHbru. PaBHoBecue Ha JIEHEKHOM phIHKE. Teopus TpaHCAKIMOHHOTO clipoca Ha aeHbId. [lopt-
¢enbHBIE TEOpUU crpoca Ha JeHbI'M. OCHOBHbIE HaNpaBiICHUS KPEAUTHO-ACHEKHON MOJUTHKU
LlenTpanpHOro 6aHKa.

Tema 11. I'ocynapcTrBeHHblii 0101keT. BIO1KeTHO-HAJI0T0Basl MOJUTHKA.

["ocynapcTBeHHBIH OIOJUKET U ero CTpyKTypa. OCHOBHBIE HCTOYHHUKH JI0XO/I0B U CTPYKTY-
pa pacxonoB rocynapctsa. Jlebpunut (mpouIuT) rocy1apcTBEHHOTO O0KETA.

OcHoBHble Buabl HajoroB. [Ipuniunsl Hanoroobnoxenus. Kpusas Jlapdepa. Hamorosas
MOJIUTHKA TOCY/AapcTBa. BrO/KEeTHO-HATIOTOBas MOJIMTHKA TOCyaapcTBa. J{MCKpennoHHas U He-
JTUCKPEIMOHHAs OI0/)KETHO-HAIOTOBAs MONUTHKA. BIo/pkeTHbIe AeQUIIMTHI U U3JIUIIKU U CIIOCO-
OBl UX yCTpaHEHHUSI.

Tema 12. Unpasuus v aHTUHHPIALMOHHAS OJTUTHKA

Onpenenenne nHusmuu. OTKpBITas U MoAaBiIeHHass GopMbl HHIsIMH. V3MepeHne nH-
¢naumu. Unbasuus u HoMHHANIbHBIE LieHbl. MH)nsauuonHsle oxunanus. Jddexkr Pumepa.
[Tprurabl BO3HUKHOBEHUS MHIMU. MHIAMs cipoca n nHGISIMS H3nepkek. MoHeTapHbIe
U HEMOHeTapHble KoHIenuuu UHGIHUU. ConraabHO-I)KOHOMUYECKUE TIOCIECTBUS MH(IIALIUH.
Undnsuus u 6e3pabotuna. Kpusas ®@wnmnca. Teopus ecrecTBEHHOr0 ypoBHS. AHTUUH(IIALIN-
OHHasl MOJIMTUKA TOCYAapCTBA.

Tema 13. YpoBeHb :KHU3HH HaceJeHUs U NP00OaeMbl 0J1ar0CoOCTOSTHUS

VYposens xu3nu. [lorpedurensckas kop3uHa. [IpoKUTOUHBIA MUHUMYM.
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[TpoGnema cripaBeTMBOTO pacHpeeiieHHsI B PIHOYHON SKOHOMUKE. JIMYHbBIE U pacrosia-
raemele 10xoxbl. [IpoOieMa n3MepeHus: HepaBeHCTBA B paclpeAeseHuH J10X0/10B: KpuBas Jlo-
penna u kodpdunuent JHkuHu.

['ocynmapcTBeHHAss OJMUTUKA TiepepacnpeaeneHus noxoaoB. Junemma ¢ ekTuBHOCTH H
CIPaBENTUBOCTH.

Tema 14. JKOHOMHYECKHIA POCT ¥ Pa3BUTHE.

Omnpenenenne U U3MEPEHHE YKOHOMUYECKOro pocTa. DaKTOPbl U THUIIBI SKOHOMHYECKOTO
pocta. IlponsBoacTBeHHass PYHKIUS U SKOHOMHYECKH pocT. Heoknaccuueckne MOAETH KO-
HOMMUECKOTO pocTa. HeokeliHcHaHCKHe MOJIeNId 3KOHOMUYECKOro pocTa. HaydHo-TexHHuuecKui
nporpecc (HTII) kak BHemHuit pakTop s3xkoHOMHUYecKoro pocra. Onenka Bkiaaga HTII B sxoHo-
MUYECKHIl pOCT B TUHAMHYECKHUX MOJIEIISIX.

Tema 15. MupoBasi 3KOHOMHKA M MEKIYHAPOJAHbIEC IKOHOMUYECKHE OTHOIICHHUS.

[loHsiTHE M BUIIBI MEXKIYHAPOAHBIX SKOHOMUYECKUX OTHOLIEHUH. MexayHapoaHoe pa3je-
JICHUE TPy/Aa U XO35UCTBEHHAs clienuanu3anus. BHem s Toprosis u Topropasi nojautuka. [o-
HSTUE MEXIYHAPOJHON BaTIOTHO-(ODMHAHCOBOW cUCTEeMbl. MeXIyHapOAHBINH BaTIOTHBIM PHIHOK.
[TnarexHbIid OalaHC CTPAHBI U TPOOJIEMBI €T0 PETYINPOBAHHMS.

Tema 16. MexxayHapoaHasi JKOHOMUYECKasi 6€30MaCHOCTH

[Tonsitue reononutuku. Bo33penue J[x.Makunaepa o 00ppOe HMUBUIU3ALMUN — MOPCKOM
(umBunM3anus Mops) 1 KoHTHHeHTanbHOU (umBuiau3anus Cymm). Xaptiena — cepamne Cymu.
['aBHBIC 1I€IM AHTJIOCAKCOHCKOW T'€ONMOJUTHUKM B OoTHOIIeHUU Poccun. Ctparterusi AHaKOH/BI.
KoHuenuuu »ecTtkoi U MArko cuibl. MexayHapoJHas MHCTUTYLIMOHAJIbHASL CTPYKTYypa IMpo-
JBI>KEHUA UAel MoHauanu3Ma. Jlenenue crpan EBpa3uu Ha reocTpaTeru4ecKue U reonoiMTuye-
ckue HeHTpbl. COBpEMEHHOE reonoIuTHYECKOE nonoxenne Poccun. TpaauiimoHHble OMMACHOCTH
U yrpo3bl BHEIIHEIKOHOMHMUYECKOU Oe30macHOCTH CcTpaHbl. COBpEMEHHBIE YIpO3bl BHEITHEIKO-
HOMHUecKol 6e3omacHocTu Poccun Ha mpumepe EBpA3DC.

[TonsiTvie ¥ CyIIHOCTH I100aNIM3alMu. DKOHOMHUYECKas 6e3omacHOCTh Poccuu B ycroBusix
rI100anu3alud MUPOXO3SIMCTBEHHBIX CBsA3eil. OlleHKa YpOBHS MEXIYHAPOJAHON 3KOHOMUYECKON
6e3onacHocTu Poccuu. Yrpossl axkoHOMHYECKOM Oe3onacHoCcTH Poccun B MexayHapoaHOM cde-
pe M MEXaHU3MBbI UX HEUTpaIU3aLnH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.04 «IlpaBoBeneHue»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTUCHMUIIJIHHE

Kom, HanumeHOBaHME
WHJIMKaTOpa

Pe3ynbrarel 00yueHuUs N0 AUCIHUILTHHE

YK-2 Cnoco0eH onpenejsiTh KPyr 3a/1a4 B pAaMKaXxX MOCTABJEHHOM 11eJIM U BbIOMPATH OIl-
THMAaJIbHbIE CIMOCO0OBI MX pelleHNsl, UCXOAsl U3 JIeHCTBYIOIIUX NMPaBOBbIX HOPM, UMEIO-

IIHMXCSl PecypcoB U OrpaHUYeH Uil

NJI-4 (YK-2)

3HaeT OCHOBHBIE HOPMATHUBHBIE IIpa-
BOBBIE€ JJOKYMEHTbI U OCHOBHBIE Ka-
TErOPUU IOPUCIIPYIECHLIMHA IS IIpa-
BIWJIBHOTO (DOPMYJIUPOBAHUS 3a/1a4 U
IIOCTAaHOBKM LieJIed, MOMCKa Haubo-
Jiee IPUEMIIEMBIX ITyTEH UX PEIICHUs

3HA€T OCHOBHBIC TMPU3HAKKA MPABOBBIX HOPM, OCHOB-
HbIE IOJIO)KEHHUSI HOPMATHUBHO MPABOBBIX aKTOB IO OT-
paciisiM rpaBa

(dhopMynupyeT NOHATUS CleNU(UKH OCHOBHBIX MPaBO-
BBIX HOPM, PETYJIHPYIOUINX pa3IndHbIe Cephl KU3He-
JIeSITeIbHOCTH U MTPaBOOTHOIICHHH 00111ecTBa

BOCIPOU3BOJUT CIIOPHBIE CUTYAIIMW, BOZHUKAIOLIME B
MOBCEJHEBHOW NPAKTUKE, AaHAJIU3UPYET KOHKPETHBIE
JKU3HECHHBIE CUTyallMd W BUIbl IOPUIUYECKON OTBET-
CTBEHHOCTH 3a COBEpULICHUE PA3JIMYHBIX MPABOHAPY-
IMEHUH

UJI-5 (YK-2)

YMeeT OpHeHTUPOBATHCA B CHUCTEME
3aKOHOJIATENCTBA, MPOBOJIUTH KOM-
TUIEKCHBIN MMOMCK M CUCTEMAaTU3AIUI0
HOPMAaTUBHO-TIPaBOBOW  MH(pOpMa-
IIUHM, HCIOJb30BATh IPABOBYIO MWH-
dbopmario MpU PACCMOTPEHUH U
aHaJu3€e OTHOIIEHHH, BO3HUKAIOIINX
B COBPEMEHHOM OOIIECTBE

pelaeT npUMepHbIe MPaBOBbIE 3a1auu B cdepe mpo-
(deccnoHaTbHON  JESTEIBHOCTH; aHAIM3UPYET KOH-
KpPETHBIE CIIOPHBIE CUTYallUH, PACCMAaTPUBAET UX C I10-
3UIUHI IPABOBBIX HOPM

MPUMEHSIET Ha MPAKTUKE NMPUEMBbl pabOThI C MPAaBOBBI-
MH aKTaMH, CHOCOOEH aHaJM3UpOBATh pa3IMYHbIE
MIPABOBBIE SIBJICHUS U IOpUANYECKHE (DAKTHI

HCIIOJIB3YCT aHAJIOTHIO IIpaBa I NPCOAOJICHUA MPO-
Ocia B IpaB€ U BOCIIPOU3BOAUT OCHOBHBLIC XapaKTCPU-
CTHUKH IIPAaBOBbLIX HOPM

YK-10 Cnocoben ¢opmupoBaTh HeTepnuMOe OTHOLICHHE K KOPPYNIIMOHHOMY IOBeJe-

HHUIO

NJI-1 (YK-10)

3HAaeT XapaKTEpHbIE MPU3HAKH KOp-
PYNIIMOHHOTO MOBEACHUS U €ro B3a-
UMOCBA3b C COLUAIbHBIMH, 3KOHO-
MUYECKHMH,  IOJUTHYECKUMH U
WUHBIMU YCIIOBUSMHU

AMEET NPEACTABICHUE O JACHUCTBYIOIIEM AHTUKOPPYII-
IIUOHHOM 3aKOHOJIATEIhCTBE U MPAKTHUKE (POPMUPOBa-
HHS HETEPIIMUMOTr0 OTHOLIEHUS K KOPPYIILIUU

3HA€T OCHOBHBIC TCPMUHBI U IMOHATHA IIpaBa, UCIIOJIb-
3YCEMBIC B aHTUKOPPYINIIMOHHOM 3aKOHOJATCIILCTBEC

3HaeT JIeHCTBYIOIIME MPAaBOBBIE HOPMBI, 0O€CIeunBa-
omue NpodUIakTUKy KOPpYHNIUH U (OpMHUpPOBaHUE
HETEPIIUMOT0 OTHOILIEHUS K HEN

NJ-2 (YK-10)

YMeer aHanu3upoBaTh, TOJIKOBATh
Y MPAaBUJIbHO NMPUMEHSATh IPABOBBIE
HOPMBI B HEJIAX HpOTI/IBO}IeI\/IICTBI/IH
KOPPYILHUUA U TIPECEUEHUs] KOppyI-
IIMOHHOT'O TIOBEJICHUS

yMEeT aHaJu3MpOBaTh MPAaBOBYK HHGMOpPMALMIO s
BBISIBIICHUS] KOPPYNLUOTEHHBIX (DaKTOPOB B HOpMa-
TUBHBIX IPABOBBIX aKTax

yMeeT MPUMEHATh Ha MPAKTUKE aHTUKOPPYILUOHHOE
3aKOHOJATENbCTBO, aBaTh OLIEHKY KOPPYMIHOHHOMY
MTOBE/ICHUIO

yMEeT IUTAHUPOBaTh, OPraHW30BHIBATH W TPOBOIUTH
MeponpusTHs, oOecneunBaiomuye  (HOPMHUPOBAHHE
TPaXTAHCKOW TO3UIMU M TPEAOTBpAIIEHUE KOPPYII-
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Kona, HammeHnoBanue

Pe3y.]'IBTaTI>I O6y‘IeHI/I5I 110 JUCLHUITIINHE
HHAWKATOpa

IIUH B COITUYME

O0BbeM TUCHUILINHBI COCTABIISIET 3 3a4YETHBIE €IUHUIIBI.

(I’OpM]:I l'lpOMe)KYTO‘IHOﬁ arrecranmuu

®opma
OTYETHOCTHU

OuHas

3auer 3 cemecTp

Conep:xxkaHue THCHHILIAHBI

Tema 1. I'ocypapcTrBo u npaso. Ux poub B xu3Hu odmecrsa. [lonsiTue u cymHocTs
rocyaapcraa.

['ocymapceTBo, mpaBo, rocyaapCTBEHHO-TIPABOBOE SIBICHUE KaK OOBEKT M3YYCHUS FOPHUIU-
yeckoi Hayku. CucreMa ropuanueckux Hayk. @opMupoBaHue MpaBa Kak Hayku. Pa3Butue rocy-
JapCTBa M COBEPIIIEHCTBOBAHKE 3aKOHOB IPUHUMAEMBIE TOCYIapCTBOM.

Tepmun npaBoBeneHue, 3agauu Kypca "l[IpaBoBenenue", uenu npeamMera.

[TonsTHe u mpu3HaKK rocyaapctBa. Tumbl u GopMbI TocyaapcTBa. Teopun MpoUCcXoxe-
HUA rocyaapctBa. @opmbl NMpaBiIeHUs, TOCYJAPCTBEHHOI'O YCTPOKUCTBA, MOJUTUYECKOIO PEKUMA.
Oynakuuu rocygapersa. [IlpaBoBoe rocy1apcTBo: MOHITHE U MPU3HAKH.

Tema 2. Hopma npaBa U HOpMaTHBHO-NPaBoBble aKThl. CHcTeMa POCCUHIICKOro npa-
Ba. Oco0eHHOCTH MPABOBOrO peryIupoBanus Oyaymei npogeccnoHaNIbHON AeATEIbHOCTH.

OCHOBHBIE ITPABOBBIE CUCTEMbI COBPEMEHHOCTH. MeXIyHapoAHOE MpaBo Kak ocolas cu-
cTema npasa. MICTOUHMKHM pOCCHIICKOTO MpaBa. 3aKOH U MOI3aKOHHBIE AKTHI.

[Tonsatue npasa. Ilpuznaku npasa. CooTHoIIEHUE IpaBa U rocyaapcrsa. Hopma mpasa:
HOHATHE U cTpyKTypa. Popmbl (McTouHUKHM) mpaBa. OTpaciau mpaBa. XapaKTEpPUCTHKA OCHOB-
HBIX oTpaciyieli npaBa. yHk1iuu npaBa. OCHOBHBIE ITPaBOBbIE CUCTEMbI MUPA.

dopMHpoBaHUE MPABOBOM MO3MLIMU IO BONpPOCaM MNPOPECCHOHATBHON JEesTETbHOCTH.
OdopmieHne J0rOBOPHBIX OTHOIIEHUH B paMKaX MpoecCHOHaNbHON AesiTeNbHOCTH. KOHTpoIb
3a BBINOJIHEHUEM JIOTOBOPHBIX OTHOIIEHUH. POpMHUPOBaHUE TPABOCO3HAHUS Y PAOOTHUKOB.

Tema 3. IIpaBoHapylIeHHe U IOPUAHYECKAS] OTBETCTBEHHOCTb. 3HaYeHHE 3AKOHHOCTH
U MPaBoNopsAKa B coBpeMeHHOM o0mmecTBe. [IpaBoBoe rocynapcrso.

ITpaBomepHOe noBeneHne. Popmbl paBoMepHOTro noseneHus. [loHsaTHE, NpU3HAKU U CO-
CTaB IpaBoHapymeHus. Buasl npaBoHapymeHuil. IloHsaTHE, OCHOBHBIE IPU3HAKU U BUABI FOPH-
JUYECKON OTBETCTBEHHOCTH. [IpMHIUIBI FOpUAMUYECKON OTBETCTBEHHOCTH. OCHOBaHMS BO3HUK-
HOBEHUS IOPUANYECKON OTBETCTBEHHOCTH. [[pMHIIMIIBI TPaBOBOTO TOCYIapCTBA.

Tema 4. Konucrutyuus Poccuiickoii @enepanum - 0CHOBHO# 3aK0oH rocyaapcera. Oc-
HOBBI IIPABOBOI0 CTaTyca 4ej0BeKa rpaxaannna. Msoupareabnoe npapo P®. OcodennHo-
ctu penepatuBHOro ycrpoiicrsa Poccun.

OcHOBa KOHCTUTYIIMOHHOTO CTpOsi, HapoaoBiactue B P®. Ob6mas xapakTepucTuka KOH-
CTUTYLMOHHOTO (TrOCy/lapCcTBEHHOr0) npasa. McTounuku koHcTuTynoHHOro npasa P®. OcHos-
HOU 3akoH: P® nonsTHe, cymHOCTh U opuanudeckue cBoiictBa Koncrurynuuu P®. Dranel kKoH-
CTUTYIIMOHHOU PEPOPMBI.

OO0mrast XapakTepUCTUKA OOIEPOCCUHCKOTO KOHCTUTYIIMOHHOTO CTPOs. 3HAYCHHE KOHCTH-
TYLMOHHOTO ompeeneHus Poccun kak AeMOKpaTH4ecKOro, MpaBoBOro, Gel1epaTuBHOroO, CyBe-
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PEHHOI0, COLIMATIBLHOTO, CBETCKOTO rocyaapcTa B Gpopme pecnyOnuku. [loHarue ocHOB mpaBo-
BOr'0 CTaTyca YeJOBEKa U IpaKJaHWHA W €ro npuHUMNbL. ['paxnancrBo P®: nonsTtue, OCHOBA-
Hus nonydyeHusi. CucTeMa OCHOBHBIX ITPaB, CBOOO M 00S3aHHOCTH YeJIOBEKa U Tpak1aHHHA.
N36upaTenpHOe NpaBo u cuctema PD: moHsTHE, IPUHIMIIBL, H30HpaTeIbHBIN MPOIIEeCC.
[Tonsitue, mpuHIUIBl GenaepaTuBHOrO0 ycrporctBa PD. OCHOBBI KOHCTUTYIIMOHHOTO CTa-
tyca PO u ee cyonekToB. Kommnerenuus P®. Pazrpannuenue nmpeaMeToB BeeHUS U OTHOMO-
yuii Mexay deneparueii u ee CyobeKTamMH.

Tema 5. Cucrema opraHoB rocyjaapcrBeHHoil BjacTu B Poccmiickoii ®enepaumu.
IIpesunent P®. UcnosHutenbHas Biaacte PO, @egepanbroe coopanue PD. CynedHas cu-
crema P®.

OcHoBbI KOHCTUTYIIMOHHOTO cTaryca [Ipesunenta P®, ero noinHoMouusi B cUCTEME Opra-
HOB rocynapctBa. ITopsaok BbIOOpOB M mpekpaiieHus noiaHoMouunit npesugeHra PO. Komme-
teHuus [Ipesunenra P®. [IpaBurensctBo PD, ero crpykrypa u noinHoMouns. Opranbl UCIOIHU-
TeIbHOU BJacTu B cyObekTax Pd.

OcCHOBBI KOHCTUTYIIMOHHOTO cTatyca PenepanbHoro coopanus PP, ero Mmecto B cucreme
opraHoB rocyaapcrtsa. [lanarel penepanbHoro coopanus - Coser denepanuu, ['ocynapcTBeHHas
Jyma: coctaB, nopsaok (OpMUPOBaHMSI, BHYTPEHHSISI OpraHU3alysl, KOHCTUTYLIHOHHO-TIPaBOBOM
craryc nenyrata. Komnerenuus ®dexnepanbHoro coOpanus u ero nanar. [lopsaok nesTenbHOCTH
®enepalibHOr0 coOpaHus. 3aKOHOAATEIbHBIN ITPOLIECC.

[Tonstue u npusHaku cynebHoil BiaacTu. KOHCTUTYIMOHHBIE MPUHLUIBI OCYIECTBICHUS
cyne6noii Bnactu. CyneOHast cuctema, ee crpykrypa: Koncrurymonnsiii cyn PO, BepxoBHbrit
cyn P® u oOmue cyzbl, BOCHHbIE Cy/Ibl, apOUTpakHbIe Cy/bl. KOHCTUTYIIMOHHO-TIPaBOBOIl cTa-
Tyc cyaei. OpraHu3anmoHHoe o0ecredeHre IesITeIbHOCTH CyJI0B U OpraHoB roctuuuu. [Ipoky-
POPCKHUIi HaA30p U Opraxel Npokyparypsl. Ansokarypa. Horapuar. MB/] P® u ero oprassl.

Tema 6. AAMMHHCTPATHBHbIC IPABOHAPYIICHUS M aAMHHUCTPATHBHASl OTBETCTBEH-
HocTh. Tpynosoit norosop (kKoHTpakT). TpyaoBasi IMCHUIIMHA U OTBETCTBEHHOCTH 3a ee
HapylIeHue.

OcHoBbl aaMuHHUCTpaTUBHOTO TpaBa P®. [loHsATHE aAMUHUCTPATUBHOTO MpaBa. AJIMUHU-
CTpaTUBHbIE NpaBOHAapylIeHHUs. OTBETCTBEHHOCTh 110 aJAMMHHUCTPATUBHOMY IpaBy. AJIMUHU-
CTPaTUBHO-TIPABOBAsl OPTaHU3ALMs YIIPABICHNS YKOHOMUKON, COUUAIIBHO-KYJIBTYPHOM M aJIMH-
HUCTPATUBHO-TIOJIUTHUECKON chepami.

OcHoBbl Tpyaosoro npasa P®. [lonsTue, npeaMer u UCTOYHUKU TpyAoBoro mpasa. [Ipa-
BOBOH cTaTyc cyObeKTOB TpyaoBoro mpasa P®. KomnexkTuBHbIi gorosop u cornamenus. ['a-
PaHTHH 3aHATOCTH U TPYAOYCTpOWCTBa. TpynoBOM AOTOBOp: MOHATHE, CTOPOHBI U COJIEPKAHUE.
OcHoBaHME U TIOPSAJOK 3aKIHOYEHMSI, U3BMEHEHUS U IpEKpalleHus: Tpy1oBoro porosopa. Ilons-
THE W BUIBI pabovero BpeMeHU, BpeMeHH oTnbixa. Jucuumimaa tpyna. Omiara tpyaa. Marepu-
aJbHAsi OTBETCTBEHHOCTb. TpynoBas nucuuIinHa. OCOOEHHOCTH PETyIMpPOBAHUS TPyHa KEH-
OIMH ¥ MOJIOJICKH, TPYIAOBBIE CIOPBL. MexaHu3Mbl peain3alMy U 3alluThbl, TPYJAOBBIX IpaB
TPaK/JIaH.

Tema 7. IlonsiTHe rpamIaHCKOro NPaBOOTHOLICHUsA. PU3NYecKHe U IOPUAHYECKHE
Juuna. IlpaBo coocreennocTu. HacaencreenHnoe npaso.

OcHoBBI TpakIaHCKoro mpasa. lloHATHE, 3aKOHONATENBCTBO M CHUCTEMA TI'PAKIAHCKOTO
npaBa. ['paxxnanckue nmpaBooTHomeHUs. CyObekThl rpaxaanckoro npasa P®d. O0beKkThl rpax-
naHckoro npasa P®. [TonsTHe U cocTaB MpaBOOTHOLICHHS. Y YaCTHUKH (CyOBEKThI) IPaBOOTHO-
mieHui. Pu3ndeckre U IpUANYECKHe JINIA, UX PABOCIIOCOOHOCTh U AeeCOCOOHOCTh. Jlenuk-
TOCIIOCOOHOCTh. CyOBEKThI IMyOJIMYHOTO MpaBa. ['ocynapcTBeHHbIE OpraHbl U JOKHOCTHBIC JTHU-
na. [lonstne xomnereHuuu u npaBomModnii. CyObeKTUBHOE NPABO U IOPUIMYECKas 00S13aHHOCTb:
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noHsiTue M BuIbl. FOpuanyeckue GpakThl Kak OCHOBAHUSI BOSHUKHOBEHHSI, U3MEHEHUS U IIpeKpa-
IIIEHUs] [IPAaBOBBIX OTHOLLEHUH.

Cnenxu. [IpencraBurensctBo. MckoBast naBHOCTh. [loHATHE M hopMbI ITpaBa cOOCTBEHHO-
ctu. [IpaBo nHTE/IEKTYaIbHOW cOOCTBEHHOCTH. O0sI3aTENBCTBA B TPAKIAHCKOM IIPAaBE U OTBET-
CTBEHHOCTbH 3a UX HapyuieHue. /loroBopHsie o0s3arenscTBa. HacneacTsenHoe npaso.

Tema 8. bpauHo-ceMeilinble 0THOLIeHUsI. B3anMHbIe paBa ¥ 00SI3AaHHOCTH CYNIPYIOB,
poauTesieil u aereil. IlonssTHe mMpecTyn/ieHnsl. YTroJ10BHAasi OTBETCTBEHHOCTDh 32 COBeplle-
HUE NMpecTyNJIeHU.

OcHoBbl cemelinoro npasa P®. Ilonarue u npuHumnsl ceMeiiHoro npasa P®. Mcrounuku
cemeiiHoro npaBa P®. [lonstue Opaka u cembu. Peructpanms Opaka. YcCIOBHs NpeKpaIieHus
Opaka. OTHOIIEHUS] poAUTENed U AETEH, JUYHbIE U MMYIIECTBEHHbIE OTHOLIEHHUS CYNPYTrOB.
[TpaBa pebenka. OTBETCTBEHHOCTbH I10 CEMEHHOMY IpaBy.

OcHoBbl yrosnosHoro npasa P®. Ilouarue u 3agaun yronosHoro npasa P®. Vcrounuku
yrosioBHoro npasa P®. YronoBHbIN 3aKOH U NPECTYIIEHUE KAK OCHOBHBIE MTOHATHS YTOJIOBHOIO
npasa. [loHsiTHE YyroJOBHOW OTBETCTBEHHOCTH, €€ ocHoBaHME. CocTtaB mpectymuieHus. O0cTos-
TENbCTBA, UCKIIIOYAIOIINE OOIIECTBEHHYIO OMACHOCTh U MPOTUBOMPABHOCTH JesiHus. Coydactue
B npectymieHud. [lonarue u nenu Hakazanus. CucreMa U BUABI YTOJOBHBIX HaKa3aHWUU, yro-
JIOBHAsi OTBETCTBEHHOCTh. O0Imas xapakrepructuka OcoOeHHOM yacTu YrojaoBHOro kojekca PO.

Tema 9. Dkosornueckoe npaso. IlpaBoBbie 0OCHOBBI 3aIIUTHI TOCYIAPCTBEHHOM Taii-
Hbl. 3aKOHO/AaTe/IbHbIe | HOPMATHBHO-NPAaBOBbIe AKTHI B 00JIaCTH 3alIUTHI MH(OPMALIMU
U IOCy/IapCTBEHHOM TailHBbI.

[Tonsite «wHPOpMaIUsS» U e¢ BuIbl. OCHOBHBIC NMPHUHIIUIILI MPABOBOTO PETYINPOBAHUS
OTHOIIeHUH B cepe nHpopMaIuu U ee 3amuThl. [loHsTHe TaltHbl U ee BuAbL. ['ocynapcTBeHHas
taiiHa. [IpUHIMIBI OTHECEHMS CBEAEHUN K TOCYIapCTBEHHOH TailHE M MX 3aceKpedyuBaHHs. 3a-
KOHOJIaTeJIbHBIE U UHbIE HOPMATHUBHBIC MPABOBBIE aKThI B 0OJACTH 3aIUTHl HHPOPMAIIH U TOC-
YAApPCTBEHHOM TalHBI.

OcHoBbI 3Kk0norudeckoro npasa P®. [lonstue u 3amaum skonoruyeckoro npasa Pd. Uc-
TOYHUKH dKoJorndyeckoro npasa P®. [ToHsTHE 3KOJIOrMYECKO OTBETCTBEHHOCTH, €€ OCHOBAHHE.
MexaHu3M OXpaHbl OKpYyKarolel MpUpoAHoi cpebl. [I[paBo COOCTBEHHOCTH Ha MPUPOIHBIE pe-
CYpCBI.
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«I/IH)KeHepHI)IC HAHOTCXHOJIOTMHU B MAIITMHOCTPOCHU )

AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.05 «<AHOCTpAHHBIH SA3BIK»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCHMIIJINHE

Kon, HanumenoBanue

HHAWKATOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-4 Cnoco0eH ocyniecTBJSITH /1eJI0BYI0 KOMMYHHKALMIO B YCTHOI M NMMCbMEHHOH (op-
Max Ha rocy1apcTBeHHOM si3biKe Poccuiickoii @enepauyuu 1 HHOCTPAHHOM(BIX) si3bIKe(ax)

-1 (YK-4)

Brnaneer nHaBbikaMu myOJIUYHO-
IO BBICTYIJICHHS, CaMOIIPE3CHH
Talldd Ha TOCYAapCTBEHHOM
a3pike Poccuiickon denepanuy
Y UHOCTPAHHOM(bIX ) sI3bIKe(ax)

3HaTh 0a30BYIO JIEKCHKY SI3bIKA, JIEKCHUKY, IPEACTABISIOILYIO
cneunpuky npodeccuu, a TakkKe OCHOBHYIO TEPMHHOJIOTHUIO
CBOEH IIMPOKOU U y3KOW CIIEUAIBbHOCTH

-2 (YK-4)

[IpoBOIUT AMCKYyCCHUU B TPO-
dbeccuoHaNbHOM  JI€ATENbHO-
CTH

yMETh paboTaTh CO CIIEHAIBHON JTUTEPATYPOU (CO CIIOBapeEM)
[0 [UPOKOMY U Y3KOMY HPOQHIIIO CHEIUATbHOCTH; MOHUMATh
YCTHYIO (MOHOJIOTUYECKYIO U TUAJIOIMUYECKYI0) peub Ha CIIeLHU-
aJIbHble TEMbI, Y4acTBOBaTb B OOCYXIEHMU NpO(ecCHOHAb-
HBIX TE€M, NIPETYCMOTPEHHBIX TPOTPAMMOIi;

WJ1-3 (VK-4)

BJ'IaIleeT HaBbIKaMH BCJICHUSA

HeHOBOﬁ MCPCIIMCKU

BJIaACTh OCHOBHBIMHM HaBbIKaAMHU IIMCBbMA, HeO6XOI[I/IM]':>IMI/I JIA
BCACHUA NOKYMCHTAIIUU U MIECPCTIMCKU

O0bem AUCHUIIJIMHBI COCTaBJIACT 6 3a4eTHBIX CAUHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

Popma Ounas
OTUYETHOCTHU
3auer 1 cemecTp
3auer 2 ceMecTp
3auer 3 cemecTp
3auer 4 cemectp

Conep:xaHue TUCHUILIAHBI

Pa3nea 1. Kapbepa

Pa3nen 2. CTpyKkTypa KOMIIAaHUHU

Pasznea 3. [lesioBoii BU3UT

Pasznen 4. /leioBble cbMA

Pa3pnen S. [lejioBbIe BCTPEYH U NEPEroBopbI

Pa3nean 6. [Ipe3entanus

Pasznen 7. MapkeTHHT
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«I/IH)KeHepHI)IC HAHOTCXHOJIOTMHU B MAIITMHOCTPOCHU )

AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.06.01 «Pycckmii A3BIK M KYJIbTYpPa 00IIEHHD)

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

Pe3ynbTaThl 00ydeHHs O JUCITUTIIINHE

YK-4 Cnoco0eH ocyniecTBJSITH /1eJI0BYI0 KOMMYHHKALMIO B YCTHOI M NMMCbMEHHOH (op-
Max Ha rocy1apcTBeHHOM si3bIiKe Poccuiickoii @enepanuu u HHOCTPAHHOM(bIX) si3bIKe(ax)

NJ-1 (YK-4)

Bnaneer HaBbikaMu nyOnuy-
HOTO BBICTYILICHHUS, CaMOIIpe-
3€HTalU Ha TOCYJapCTBEH-
HOM s3bIKke Poccuiickoi @e-
Jiepauuu

3HAaTb OCHOBHLIC CIMHUILIBI U ITPUHIIUIIBI pCUCBOI'O B3211/IMOI[CI>1-
CTBUA, (bYHKI_[I/II/I 1 0COOEHHOCTH ACJIOBOI'0 YCTHOI'O O6I_H€HI/I$I;
BU/BI CIyHIaHWUA, UX TPHUEMbI U IPUHIMIIBI; )KaHP YCTHOT'O AC-
JJOBOI'O O6IJ_[CHI/I$I; BUJBI KpaCHOPCYHA; BUIABI ApIyMCHTAUH,
BHU/BI CIIOpa U IIpaBuJia €ro BEACHH A, JOITYCTUMBIC U HECAOITY-
CTUMBIC YJIOBKH B CIIOPC.

BJIa/IETh HAaBbIKAMU MCIOJIb30BAaHUS HOPM PYCCKOTO JIUTEPA-
TypHOTO si3bIKa (opdorpaduyeckux, MyHKTYallMOHHBIX, TIEKCH-
YECKUX, IPAMMaTU4YECKUX, KOMMYHUKATUBHbBIX, STUUECKHUX ),
HaBbIKaMU BEACHHUS JICTIOBOM MEPENUCKU C YIETOM 0COOEHHO-
CTeW CTHIIMCTUKH O(PHUINAITBHBIX ¥ HEO(PUIIMAIBHBIX ITHCEM CO-
LUOKYJIBTYPHBIX PA3InyMil B popMaTe KOPPECIIOHACHIIUN Ha
PYCCKOM SI3BIKE.

BJIQJICTh IPHUEMAaMH OIPE/ICIICHNs COOCTBEHHOM CTPATEeruu U
TAaKTUKH B PEYCBOM B3aWMOJICHCTBHH; BEJICHUS CIIOpa, COOITIO-
Jasi KOPPEKTHBIC, HE HAPYIIAIOIINE 3aKOHBI OTUKH U JJOTUKU
CIIOCOOBI.

NJ-2 (YK-4)

[TpoBoAMT MUCKYyCCHUU B TIPO-
(dheccroHaNBHOM IeATeNbHO-
CTH

3HATb OCHOBHBLIC CTUJICBBIC HHCTPYMCHTBI U CITOCOOBI moaro-
TOBKH U CO3JaHHA TCKCTOB, MPECAHA3HAYCHHBIX IJIA yCTHOI\/'I )51
MMHUCbMEHHOMN KOMMYHUKAIIUH;

BJIAZACTDH MOJYUYCHHBIMU 3HAHUAMHU U Tpe6y€MI)IMI/I SA3BIKOBBIMHU
CpeACTBaMU B ONPECIICHUH KOMMYHHUKATHBHO-TIPUEMIIEMOTO
CTHJIA ACJIOBOI'O O6IIICHI/I${ 1 MapaJIMHTBUCTUYCCKUX A3BIKOBBIX
CPEICTB;

NJI-3 (YK-4)
Bnageer HaBbIKaMu BeeHMS
JIEJIOBOU MEPENUCKU

3HATh aCHEKThI KYJIbTYPBI PEUN; UHTEPHALMOHAIILHBIE U CIIE-
nupuyecKue 4epThl pycCKOil MMCbMEHHOM 0(uIInanbHO-
JIeIOBOM peyuH; THUIOJIOTHIO CITYK€OHBIX JOKYMEHTOB, BUIBI Jle-
JIOBBIX MHCEM U UX S3bIKOBbIE OCOOEHHOCTH.

3HaTb Tpe60BaHI/I$I K J€JIOBOM KOMMYHUKAIIUH,

YMETh OPUEHTUPOBATHCS B PA3JIMUHBIX SI3bIKOBBIX CUTYAIIUSX,
aJIEKBaTHO PEAJIM30BBIBATh CBOM KOMMYHHKATHUBHbBIE HAMEPE-
HUSI C YI€TOM CTHJISI OOIIEHUS, KaHpa PEUH, MTOCTABIICHHBIX
Hesnei u 3aaauy.

O0bem AUCHHUIIJIMHBI COCTaBJIACT 2 3a4eTHEIC CIWHUIIBI.

DopMbI IPOMEKYTOYHOM aTTECTALMHU

®dopma
OTYETHOCTH

OuHas

3auer

1 cemectp
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Collepmalme AUCHHUIIIMHDBI

Pa3znen 1. IlpodeccuonaibHas koMmmMyHukanusi B aenoBoii cepe. IIpeamer kypca «Pyc-
CKHUIl SI3bIK M KYJbTYypa o0meHus». [IoHATHS «KYJbTYpa peur U KyJbTypa 00IIeHUsD.
Poub oOmienus B genoBoii cepe. KommynukatuBHast KynbTypa B oOmeHun. Kputepun u kave-
cTBa xopouieil peun. POpMbI CyIIECTBOBAHUS HALlMOHAIBHOTO SI3bIKA. YCTHAs U NMHCbMEHHAas
Pa3HOBHUIHOCTH JIMTEPATYPHOIO sA3bIKa. HOpMaTuBHBIE, KOMMYHUKATUBHBIC, STHUECKUE ACIIEKThI
YCTHOM M MUCbMEHHOM peun. OCHOBHBIE MPU3HAKK KYJIBTYPBl PeUd U KyIbTyphl oOuieHus. Oc-
HOBHBIE MTPOOJIEMBI KYJIbTYPHI PEUH.

Pa3znen 2. SI3pik kak cucrema. CucreMa HOPM COBPEMEHHOIO PYCCKOIO JIMTEPaTypHOIoO
SI3bIKA.

CucreMHBIN XapakTep si3blKa. Y POBHH SI3bIKOBOM CHCTEMBI. SI3bIKOBasi HOpMa, €€ poJib B CTAHOB-
JeHUU U (QYHKIIMOHMPOBAHUU COBPEMEHHOI'O PYCCKOI'O JIUTEPaTypHOro s3blka. Mcropuueckas
M3MEHYMBOCTb HOPMBI U €€ BapuaHThl. CucTeMa HOPM COBPEMEHHOI'0 PYCCKOI'O JINTEPATYPHOTO
a3bika. [lonsaTre mopdonornyeckoit Hopmbl. IloHsTHE cHHTakcuueckoi HOpMBIL. [loHATue nex-
cuueckoil HopMbl. CiioBapy U CIPaBOYHUKH, PETYJINPYIOLIUE NPABUIBHOCTD PEUU.

Paznen 3. ®yHKUHOHATbHASA CTPATH(UKANMA PYCCKOI0 sI3bIKA.

[NonsTre pyHkMoHaIbHOTO CTHISL. CHucTeMa (QYHKIIMOHANBHBIX CTHJIEH COBPEMEHHOTO PYCCKO-
ro IuTepaTypHoro s3bika. OOmias xapakrepucTika cruieid. CtuneBoe cBoeoOpasue TekcTa. B3a-
UMO/IeHCTBHE (PYHKIIMOHAIBHBIX CTHIICH B c(hepe eII0BOTO OOIICHUS.

Paznen 4. OpnnnanbHo-gen0Boi ctuiab. KynbTypa opuunnaibHo-1e10B0M peyn.
Od¢ununanbHo-genoBoi cTwib U ero nojactwid. Cdepa (yHkunoHUpoBaHUS O(dULIKMATBHO-
nenoBoro ctuiis. JIokymeHT, ero cnenuduka. [IucbMeHHbIE KaHpbI A€7I0BOT0 O0IIeHus. S3bIKO-
Bble ()OpMYJIbI OPUIMATIBHBIX TOKYMEHTOB. [IprieMbl yHU(QHUKALIUU sI3bIKA CITY>KEOHBIX TOKYMEH-
TOB. SI3BIK ¥ CTUIIb PACHIOPSAUTENBHBIX JOKYMEHTOB.

[TucemenHas nenoBas KOMMyHHKaus. Kinaccudukanus nenoBeIX nuceM. S3bIK U CTHIIb JIE0-
BOM KoppecnoHJeHInHU. VIHTepHallmoHaNbHbIe CBOMCTBA O(QUIMATBLHO-AEI0BON MUCHBMEHHON pe-
4K. DTUKET JI€JI0BOr0 MUChMA.

VYcrHasa nenosas kommyHukanus. CoOecenoBanue. JlenoBas 6ecena. CiayxeOHbIN Tesne(oHHbIH
pasrosop. [lenoBoe coBemanue. JlenoBbie neperoBopsl.

Pa3nes 5. PeueBoii 3TMKeT M ero poJib B 1eJ10BOM O01IIEHUH.

[TonsiTue pedeBoro aTvkeTa. Mlcroprsi BOSHUKHOBEHHUS U CTAaHOBJIEHUS 3THKETa. MecTo peueBoro
ATUKETA B COBPEMEHHON KOPIOPATUBHOU KYyJIbType. J[eTOBOM ITUKET. DTUKET U UMUK JEJIOBO-
IO 4eJI0BEKA.

Pa3nes 6. KoMmmyHuKaTHuBHasi KyJbTypa B 001eHnd. OCO0EHHOCTH pe4eBoro noBeAeHHUs.
Opranuzanusa BepOagbHOrO B3auMoJeicTBUS. HannoHaibHble 0COOEHHOCTH PYCCKOTO KOMMY-
HUKAaTHUBHOTO TOBeJCHUS. YclIoBUA 3((HEKTUBHOrO OOLIEHHUS U MPUYMHBI KOMMYHHMKATHBHBIX
Heynad. HeBepOanbpHbIE cpeAcTBa OOIIECHNUS.

Paznen 7. llyoanuucruyeckuii cruiib. OcHoBBI 1e10Boil puTopuku. KyabTypa ny6au4Hoi
peun.

OcoOennoctu myOnumucTuyeckoro cruiid. JKanpoBas auddepeHunanus U oTOOp S3BIKOBBIX
CPeACTB B MyOIMIMCTHYECKOM cTHIIe. DYyHKIIMOHAIBHO-CMBICTIOBBIE TUIIBI peur. Poabl 1 BB
nyonuaHOM peun. OcOOEHHOCTH YCTHOM MyosnuHO#M peun. OpaTop u ero ayautopus. Metonuka
MOJATrOTOBKU ITyOIMYHOTO BeICTyIJIeHUs. [ToaroToBka peun: BbIOOp TeMbl, 11eTb peud. OCHOBHBIE
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pueMbl Morcka Marepuana. Hauano, 3aBepuieHue u pazpepteiBanue pedr. CrocoObl CIOBECHO-
ro oopmieHHus MyOIMYHOTO BhICTYIIeHHUS. [IoHATHOCTE, HH()OPMATHBHOCTD, BEIPA3UTEIBHOCTD
nyOIMYHOM peun. ApryMeHTanusi Kak ocHOBa pUTOpUKU. CTPYKTypa pacCyKIeHHs: Te3Uc, ap-
TYMEHT, IEMOHCTpanus. Buabl apryMeHTOB.

Pa3nea 8. KyabTypa 1MCKYTHBHO-TI0JIEMUYE€CKOM pedn.

[Tonsitue cnopa. Mcropust BOSHUKHOBEHHS U Pa3BUTHS UCKyCCTBa criopa. Buasl cniopa. Crpare-
T'Usl ¥ TAaKTUKA BeJeHUs criopa. KoppekTHbIe 1 HEKOPPEKTHBIE CIIOcOObI BefeHus cropa. Cropsl
B COBpeMeHHOM ob1ecTBe. [IpaBuia KOHCTPYKTUBHONW KPUTUKH. MeTOAbI U CTpaTeruu yIpas-
JeHUs KOH(JIMKTHON CUTYyalnen.
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«I/IH)KeHepHI)IC HAHOTCXHOJIOTMHU B MAIITMHOCTPOCHU )

AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.0.06.02 «CoumajbHas MCUXO0JIOT U

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-3 Cnoco0eH ocymiecTBJSITh COLHAIbHOE B3aHMOJEHCTBHE M Pealnu30BbIBATH CBOIO

PoJIb B KOMaH/Ie

NJI-1 (YK-3)

VY4acTByeT B BBIIIOJIHEHUU
IIPOEKTOB TPYIIIOBOrO Xapak-
Tepa Ha PA3JIMYHBIX CTAIUAX
UX MTOATOTOBKU U pean3aluu:
«IIJIAHUPOBAHUE — IIPOEKTH-
pOBaHHE — IPUMEHEHUE —

3HaeT 0COOCHHOCTH U 3aKOHOMEPHOCTH T'PYIIIOBON PabOTHI,
pa3BHUTHUS KOJJICKTHBA

YMmeer opraHu3oBBIBaTh pabOTy B KOMaH e

Ymeer kinaccuuIpoBaTh U OLEHUBATH CTa UK (hOpMUpOBa-
HUSI, Pa3BUTHS U TPAHC(HOPMAIIMK MaJIbIX TPYIIT U UX OCHOB-
HBIX 0OCOOEHHOCTEN

IPOM3BOJICTBOY»
3Haet cnenu(puKy KOMMYHUKATUBHON CTOPOHBI OOILIEHUS
3HaeT CTPYKTYpY COLUMAIBHOTO B3aUMOICHCTBHS U CrIeLU(PUKY
oOLIeHMsI KaK BOCHPUATHUE JIFOJIbMU APYT Apyra (MEeXaHU3Mbl
B3aMMOIIOHMMAaHUS)

W2 (VK-3) 3Haet crnenuuKy U3y4yeHUs: U MHTEPIPETALUU COLUATbHO-

YdacTByeT B KOMaH/IHO# pa-
00T€e B pOJIM UCTIOTHUTEIS

IICUXOJIOTHYCCKHUX ITPOLECCOB, ITPOUCXOJAINX B Majoi Ipyniie

3HaeT OCHOBHBIC ITIOHATHS U MCTOBbI KOH(bHHKTOHOFHI/I

3HaeT CyIHOCTb, CTPYKTYPY U TUHAMUKY KOH(IUKTA

3HaeT CHGLII/Iq)I/IKy IMPOTHO3UPOBAHUS, IPCAYIIPCIKACHUA U pa3-
PEIICHUA COIMAJIBHBIX KOH(i)J'II/IKTOB

3HaeT OCHOBHBIC METOABI IICUXOJIOTHYCCKOTO BO3I[CIZCTBHH Ha
WHAWBU A, TPYIIIbL

YK-5 CnocobeH BOCHPpHHHMATH MEXKKYJIbTYPHOE pa3HOooOpa3ue 00IecTBa B COIHMAJIBLHO-

HCTOPUIECCKOM, I TUYICCKOM "

HI0CO(PCKOM KOHTEKCTaX

NJI-2 (YK-5)

Biageer 0a30BbIMU HaBBIKAMH
KOHCTPYKTHUBHOTO B3aUMO-
JEHCTBUS TIPU BBITIOJTHCHUH
npodeccCHOHANBHBIX 33a7a4 B
MOJIUKYJIBTYPHOM U TIOJTH-
KOH()EeCCHOHATTLHOM KOJIIEK-
THBE

VYMeer ocymecTBIsAT, 0OMEH HHpOpMaLueil, 3SHaHUAMH, Ues-
MU U OIBITOM C IPYTUMH YICHAMU KOMaHIbI JJIs JJOCTUKEHUS
IIOCTABJICHHOW LIEH

YMeeT caMOCTOSATEIRHO HaXOJUThb ONITUMAJIbHBIC ITYTH IIPEC-
OJOJICHHUA CJIOXKHBIX KOH(bJII/IKTHBIX CI/ITyaI_[I/Iﬁ

Brnaneer HaBhIKaMH aHalM3a prHHOBOﬁ JUHaMHUKH

NJ-4 (YK-5)

COOTHOCHT CBOM JIEHCTBHS C
MOpaTbHBIMHU TIPABUIAMU
KOHKPETHOI'0 CO00IIecTBa

VYmMmeer Pp€aIn30BbIBATE CBOKO POJIbL B KOMAaHAC, YUHUTbBIBAs OCO-
OCHHOCTH MOBCACHUA APYTUX YJICHOB KOMaH/IbI

YK-6 Cnoco6eH ynpasJisiTb CBOMM BpeMeHeM, BLICTPAUBATH U PeaTH30BbIBATH TPAEKTO-
PHIO CAMOPA3BUTHS HA OCHOBE IPUHUIMIIOB 00PA30BAHHS B TeUeHHeE BCeil JKM3HU

NJI-1 (YK-6)
VYcTaHaBnMBaeT JIMYHBIE U
po¢eCCHOHAIBHBIC TIEITH C
y4E€TOM IIPUOPUTETOB JEH-
CTBUU

3HaeT HHIWBHUIYAJIbHO-TICUXOJIOTHYCCKHC CBOMCTBA TUYHOCTH

Brnageer HaBbIKaMu 1eI0BOTO OOIIEHUS (TpaBUia CIyIIaHus,
BeJIeHUsI OeceTbl, YOCKICHHS)

Brnaneer HaBbIKaMH HCIIOJIb30BaHUS KOH(I)JII/IKTa B KaQ4CCTBC
KOHCTPYKTHBHOI'O HHCTPYMCHTA JJIA JOCTHMXKCHUSA IMOCTABJICH-
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Kon, HanumenoBanue

Pe3ynbraThl 00yUEeHHS 10 JUCIIATUINHE
WHIUKAaTOpa Y yd AL

HBIX LIeJIen

NJI-2 (YK-6)

[Inanupyer AU4HBIC U TIPO-
(dbeccroHaNbHBIC LIEIH C y4e-
TOM COOCTBEHHBIX X KOMAaH/I-
HBIX PECYpPCOB

Brnazgeer nmpruemMamMu caMOpEryJIsIiiUK MIOBEJCHHS B IPOIIECCe
MEXKJIMYHOCTHOTO OOLIICHUS

O0beM JUCHUILIMHBI COCTABISIET 3 3a4YETHLIE €IUHUIIBL.

DopMbI IPOMEKYTOYHOM ATTECTAIMHA

dopma
OTYETHOCTH

OuHas

3auer 2 ceMecTp

Coaep:xaHue TMCHMILINHBI
Tema 1. CTpyKTypa COBpeMEeHHOH CONMATBHOM NCUXO0JIOTHH.

MecTo conManbHOM MCUXOJIOTHH B CUCTEME HAyYHOTo 3HaHUs (IIPeIMET, 00bEKT, pa3iebl,
OTpaciu COLMAIIBHON NICUX0Jorun). JIUCKyccus o mpeameTe COUUaTbHON MCUXOJIOTHH. 3a1aun
COLIMATILHOM TICUXOJIOTHH U TpoOsieMbl obmiectBa. Ponp oOmienust B npodeccnoHanbHOM nes-
TEJIbHOCTHU YEJIOBEKa.

Metononorndeckue mpobiaemMbl B cOBpeMeHHOM Hayke. Crenuduka HayqHOTO HCCleA0Ba-
HUS B COIMATLHOM MCUXOJI0THU. MEeTOIbI COMAIbHO-TICUXO0JIOTMUECKOT0 HcciienoBanus. Jluc-
KYCCHOHHBIE MPOOJIEeMbI IKCIIEPUMEHTA B COLIUATBHON MCUXOIOTHH.

Tema 2. O01eHHEe KAK COLNATBLHO-TICUX0JOIHYECKOoe IBJEHHE.

OO01eHne B cucTeMe MEXIIMYHOCTHBIX M OOIIeCTBEHHBIX OTHOIIEHUH. CTpyKTypa od1ie-
Hus. OyHkiuu 06menus. ColraibHO-TICUX0JIOTHYecKast TeprnuMocTh. [IpaBuma genoBoro 06-
LICHHUS.

Obwenue xax obmen ungopmayuel (KommyHukamusnas cmopona oowenus). Crnenuduka
oOMeHa nHpopMmarueit Mmexxay aroapmu. CpecTBa KOMMYHUKAIMU (BepOanbHas U HeBepOanpHas
KOMMYHHKAIUs), OCOOCHHOCTH BepOabHOTO U HEBEpOAJbHOIO TOBEJEHUS MpeICcCTaBUTENEH
pa3HbIX COIHMAIBHBIX TPYMII U KYJIbTYyp. METOIbI pa3BUTHS KOMMYHHUKATHBHBIX CIIOCOOHOCTE.
Bunel, npaBuia 1 TEXHUKH ciylaHus. ToJaepaHTHOCTh KaK CPeACTBO MOBBIIEHUS 3G (HEKTUBHO-
ctu obmenus. [enosas 6ecena. @opMbl TOCTAaHOBKM BOIPOcoB. [lcuxosornueckne 0oco6eHHO-
CTH BEJICHUS JeJIOBBIX AUCKYCCUM U MMYOJUYHBIX BBICTYIIJICHUH. ApryMeHTalus

Obwenue xkax gzaumoodelicmeue (UHmepakxmueras cmopora ooujerust). CTpyKTypa COIH-
anbHOTrO B3auMojencTBusa. CTWIM AeUCTBUN (PUTYyaldbHBIM, MAaHUIYJIATUBHBIN, T'yMaHUCTHYE-
ckuii). Tumbl B3auMopaecTBuii (Koomeparus U KOHKypeHIus ). [lo3uium B3anMoIeicTBHS B pyc-
Jie TpaHCAaKTHOTO aHanu3a. OCHOBHbBIE METOJIbI TICUXOJIOIMYECKOTO BO3JCHCTBUS HAa WHIUBUAA,
rpynmsl. BzaumoseiicTBue kak opraHuzaius COBMECTHOH aeaTenbHOCTH. CrocoOsl 3¢ dekTus-
HOM opraHu3anuu paboThl B KOMaHA€ AJis JOCTH)KEHUS MocTaBiieHHOW 1enu. OcoGeHHOCTH Mo-
BEJICHUS PA3HBIX WICHOB KOMAaH/IbI.

Obwenue kak socnpusimue 100bMu opye opyea (nepyenmugHas cmopora oowernus). Ilo-
HSTUE COIMAIILHOM mepueniuud. MexaHU3Mbl MEKIMYHOCTHOTO BOCHPHSITHS (MICHTU(DUKALINS,
sMrmatusi, pediaekcus, Kay3aiabHas aTpuoyius). IPHEeKTbl MEKIUIHOCTHOTO BOCTIpUATHS (-
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dekT ycraHoBkH, 3ddexT opeosa, d3PPEKT «IEPBUYHOCTH W HOBU3HBDY, CTEPCOTUITH3AIINSA).
Me:xIIMYHOCTHAS aTTpakIus (CUMIaTHs, APYyxKOa, JTF000Bb). BiusHUe MMHKA HA BOCIPHUSTHE
YeroBeKa.

Tema 3. Konukr.

OcHOBHBIE TOHATHSA M MeTOAbl KOoH(puKTONMOrHMH. CYIIHOCTH, CTPYKTypa W JWHAMHUKA
koH(umkTa. Krnaccudpukanus koHGUKToB. [TpuunHbl KOHGIUKTOB U UX AMHAMUKA. DopMyibl
koH(pukTOB. [IpakTHueckoe 3HaueHue Gopmyn KoH(IMKTOB. Crenuduka MpOrHO3UPOBAHMS,
OPEIYIpPEXICHUS COMUAIBHBIX KOH(IMKTOB. CTpaTernd M CTHIM pa3pelieHus KOHQIMKTOB
(yxoq, mpucrocobIeHne, CONepHIYECTBO, KOMIPOMHUCC, COTPYIHHYECTBO), COCOOBI M IPUEMBI
NPEOTBPALICHNUS BO3MOKHBIX KOH(MIMKTHBIX CUTYallli, BOZHUKAIOIIUX HA MOYBE COIHAIbHBIX,
STHUYECKUX, KOH()ECCHOHAIBHBIX U KYJIbTYPHBIX pa3inuuii. TeXHOJIOTUU peryarupoBaHHs KOH-
¢mmkToB. [IpaBuna 6eckoHpIUKTHOTO 00HIeHHSI. OCOOCHHOCTH 3MOIIMOHATHLHOTO PEarupOBaHMS
B KoH(pmukrax. ['HeB u arpeccus. Paspsakxa smouwmii.Vcnons3oBanne KOHQIMKTa B KadyecTBE
KOHCTPYKTUBHOTO WHCTPYMEHTA ISl JOCTHKEHHSI TOCTABJICHHBIX IIETICH.

Tema 4. CounajibHasi ICMX0JI0TUS TPYIIL.

[Tpobnema rpymiisl B conuaibHOM ncuxonorun. Kiaccupukaus conuaibHbIX TPYII.

Coleporcanue u cmpykmypa ncuxono2uu OOIbUWUX OpeaHU308aHHbIX epynn. Buasl n npu-
3HaKU O0JbIIMX Tpymni. CmuxutiHvle epynnsl U maccosvle 0sudicenus. O0IIast XapaKTEPUCTUKA U
TUMBI cTUXUKHBIX Tpymnm 1o . Jlebony (Tonma, macca, my6nuka), GakTopbl UX (GOPMUPOBAHUS.
3akoHOMEpHOCTH ToBeneHusI B Toime. CrocoObl BO3ASHCTBUS HAa MHIUBHUAA, PEaTH3yeMble B
ToJIe (3apakeHue, BHyIIEHHUE, MoipaXkaHue). DTanbl GopMUpOBaHUS TONIbI. DEHOMEH MaHUKH.
B03MOXHOCTH KOHTPOJISI TOBEICHHS.

Obwue npobremvl mManou epynnel 8 coyuanvhol ncuxonoeuu. OnpenerseHne U rpaHulbl.
['pynnoBeie cTpykTyphl. Knaccudukanus manbix rpynn: nepBuuHble U Bropuunbie (Y. Kymm),
dopmanbHble U HedopMalibHbIe Manble Tpynmsl (. Mbaifo). IIpu3znaku HeopMalbHBIX MabIX
rpymm, MOTUBAILIMS YIEHCTBA B HUX. ['pynnsl uneHcTBa U pedepentHsie (I'. Xaiimen). Buasl pe-
depenTHBIX Tpynn. OCHOBHBIE MPUHLUIIBI paOOTHI B TOMOI'€HHOM U I'€T€POr€HHOM KOJUIEKTHBE.
Oco0eHHOCTH U 3aKOHOMEPHOCTH TPYIIOBOI pabOThI, pa3BUTHUS KOJJIEKTHBA.

Hunamuueckue npoyeccol 6 manoui epynne. Crieuuka U3y4eHus: 1 HUHTEPIPETALUU COLU-
QITBHO-TICUXOJIOTUIECKUX TPOIIECCOB, MPOUCXOASAIINX B Majiol rpymre. Knaccndukanus craamii
dbopmupoBaHus, pa3BUTHA U TpaHchopMalu Manslx rpymn. O6pa3oBaHue Manoi rpymnmsl. De-
HOMEH TPYIIOBOTO JaBiieHUs. ['pynmoBasi CIuioueHHOCTh. JIMAepCTBO U PYKOBOJICTBO KOJUIEK-
tuBoM. CTuib nuaepcta. Ilporeccsl NpUHATHS TPYNIIOBOro pemeHus. DPPeKTUBHOCT IPpyH-
MIOBOH JIesATENIbHOCTH, paboTa B KoyuieKTHBe. [IpHHIUIBI ()YHKIIMOHHPOBAaHUS TIPO(ECCHOHATH-
HOTO KOJIJIEKTHBA, KOPIOPATUBHBIE HOPMBI M CTAHIAPTHI.

Tema 5. Counanbﬂo-ncnxonornqecxne leOGJIeMLI HCCJIeA0BaAHUA JIMYHOCTH.

Ilpobnema nuunocmu 6 coyuanvrou ncuxonocuu. IoHATHE ITUYHOCTH U €€ COIMAIbHO-
IICUXOJIOTHYECKHUX 0coOeHHocTel. ConanbHO-TICUXOIOTHYECKUE TUITBI IMYHOCTH.

Coyuanuzayus nuunocmu. Ilonsitue counanuzanuu. CouepkaHue M CTaJIMU Ipoliecca Co-
[Uaau3aluy (I0TPYAOoBasi, TPYJAOBask U MOCTTPYOBas). DTambl COIMATU3AINN: afanTalus, HH-
JUBUAYAIU3alUs U UHTErpauus. MHCTUTYTBHI collManu3aluu: CeMbsl, LIEPKOBb, TPYAOBON KOJI-
JIEKTHUB, OOIIECTBEHHBIE OPTaHM3AIIMU, CPEICTBA MACCOBOW MH(OPMAIIHH.

Coyuanvhas ycmanoexa. VccnenoBanusi COIMAIILHON YCTAaHOBKU B OOIIEW TCUXOJIOTHH.
ATTUTION: TIOHATHE, CTPYKTYpa GYHKIIUHA B COUATBLHOM MCUxoyIoruu. Mepapxuueckasi CTpYKTY-
pa [[HCHO3HI.[PII>1 JINYHOCTHU. I/IBMCHCHI/IG COIIMAJIBbHBIX yCTaHOBOK.
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Jluunocme 6 epynne: coyuanvHas udeHmuuynHocms. VIHIUBUIYaTbHO-TICHXOJIOTHYCCKUE
cBOMCTBa TUYHOCTU. [[OHATHE O TeMIEpaMEHTE U THUIIbl BBICIIEN HEPBHOW JESTEIBHOCTHU: MCHU-
XOJIOTHYECKasl XapaKTePUCTUKA (CAaHTBHHHKA, (piierMaTHKa, XOJIEpHUKa, MEJIaHXOJIUKA); WHIUBHU-
JlyaJlbHbIM CTHJIb JAEATEIbHOCTH U TeMriepameHT. [IoHsITHE 0 XapakTepe, aKLIEHTYyalusaX XapakTe-
pa, popMupoBanuu xapakrepa. [loHsTHE O CITOCOOHOCTSAX; 00IIME U CIIeIUaIbHbIE CIIOCOOHOCTH;
crocobHocTu U mpodeccusi. PasButne crmocoOHOCTEH TUYHOCTH. HampaBieHHOCTh JTHYHOCTH.
XapakTepucTHKa BUJOB HAIIPABICHHOCTH.

WuauBuayaibHBIE TICHXOJIOTHYECKHE PA3IMYUS MEXIY JIIOJIbMHU, O0YCIOBICHHBIE Xapak-
TEPOM, KYJIBTYPOH, OCOOEHHOCTSIMU BOCTHUTaHMS. DOPMUpPOBAHUE OIPEACICHHBIX YCTAaHOBOK B
cdepe obmeHus (OTHOIICHUS K MapTHEPY MO OOMICHHWIO KaK K IIeTU; MHTepeca K mporeccy 00-
HICHUS; TEPIUMOCTH K OOIIEHUIO KaK JTUAJIOTY)
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.0.07 «be3omacHOCTh KH3HEAeATeILHOCTH

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/I}I IO JUCLHUIIIINHE

YK-8 Cnocoben co3paBaTh U NOAAE€PKUBATH B OBCEIHEBHOM KM3HU U B MPo(deccuoHab-
HO¥ 1eATeJIbHOCTH 0e30MacHbIe YCI0BHSA KIU3He1esITeIbHOCTH 1JIsl COXPAHEHUs PUPOIHOM
cpeabl, o0ecne4yeHUs1 YCTOMYHUBOI0 Pa3BUTHS 001eCTBA, B TOM YHCJe NPH Yrpo3e U BO3-
HUKHOBEHHH YPEe3BbIYANHBIX CUTYAlMd 1 BOEHHBIX KOH(JINKTOB.

Hna-1 (YK-8)

3HaeT Kiaccu(HUKaIUI0 U UC-
TOYHUKHA YPE3BBIYANHBIX CH-
Tyalui MPUPOJHOTO U TEXHO-
TCHHOT'O MIPOUCX 0K ICHHUS;
NPUYUHBI, MPU3HAKK U TIO-
CIIEACTBUS OMNACHOCTEH, CIIO-
COOBI 3alTUTHI OT YpEe3BbIYAK-
HBIX CHUTYyallWil; TMPUHIUIBI
opraHu3aiu  0e30MacHOCTH
Tpyla Ha TPEANPUATAU, TeX-
HUYECKHE CpEACTBA 3allUThI
JIOJIE B YCIIOBHUSIX YpE3BBI-
YalHOW CUTYallu!

3HaeT OCHOBHBIE HETaTUBHBIC (DAKTOPHI OKPYKAIOLIEH cpenbl (B
TOM 4YMCJI€ MIPOU3BOACTBEHHOM), KOTOPbIE MOTYT CTaTh MPUYH-
HOHM TIpOo(eCCHOHATBHBIX 3a00JIEBaHUN W MPOU3BOJICTBEHHOTO
TpaBMaTH3Ma, a TaK)Ke MPUHIMIIBI CAHUTAPHO-TUTHEHUYECKOTO
HOPMHUPOBAHUS TAPAMETPOB IIPOU3BOJCTBEHHON Cpebl, Xapak-
TEPU3YIOIIUX YCIOBHS TPYIOBOH AEATEIbHOCTH

Hmeet npeaCTaBJICHHUC O TUIIOJIOTI'MHU qpe3BLI‘laﬁHLIX CHTyaHHﬁ,
OCHOBHBIX ITPUYMHAX U MMPCATIOCHUIKAX NX BOSHUKHOBCHHA

3HaeT 3aKOHOJATENIbHbIE U HOPMAaTUBHBIE aKTbI, pErilaMeHTH-
pyIoLIe IpaBOBble ACHEKThl oOecredeHuss Oe3011acCHOCTH B
YPE3BBIYANHBIX CUTyalUsX, IPABUJIA U HOPMBI OXpPaHbI TPY/a,
TEXHUKU 0€30IaCHOCTU U OXpaHbl OKpYXKaroleil cpeibl

N1a-2 (YK-8)

VYMeer mnonanepxuBaTh 0e3-
OTACHBIE YCJIOBUS KU3HEIes-
TCJIIBHOCTH, BBIABIATE IIPU-
3HaKW, TPUYUHBI U YCIOBHS
BO3HUKHOBCHU S LIpe'\’)BI)I‘-L':II\/'I-
HBIX CHUTYyallWii; OIICHUBATh
BCPOATHOCTbE BO3HHUKHOBCHUA
MOTEHIIMAIbHOW OMACHOCTH U
NpUHUMATh MEpPHI 0 €€ IIpe-

TYTPEXKICHUIO

YMeer paccuUMTHIBATH MapaMeTPbl 30H MOPAXKEHUs, IPOTHO3U-
poBath nocnenctBuss YC u BHIOMpATH CTPATETHIO MOBEACHUS B
ycaoBusix UC

YMeeT IUIaHUpOBaTh M KOHTPOJIUPOBATH IPOBEACHUE Cllaca-
TEJNbHBIX U HEOTJIOKHBIX aBaPUITHO-BOCCTAHOBUTENBHBIX PabOT
IpH JIMKBHauuu nociencrtsui YC

HNmeer MPAKTUYCCKUC HABBIKH IMOBCACHUA B qp€3BBIqaﬁHBIX CH-
Tyanusix, O6YCJ'IOBJ'I6HHBIX MNpUpPOAHBIMH, TCXHOICHHBIMH HJIHU
6I/IOJ'IOFO'COIII/IaJ'II>HBIMI/I IpUYnHaM

YMeer uCnonb30BaTh MPUEMBI CEPACYHO-JIETOYHOM peaHHMa-
MU ¥ OCTAHOBKHM KPOBOTEUEHHUH, a TaKKe CIIOCOObI OKa3aHMs
MepBoi JOBpaueOHOM MOMOIIM MPH APYTUX OMACHBIX JUIS KH3-
HU COCTOSTHUSIX

NAa-3 (YK-8)

Bnageer HaBblkaMu NpUMEHE-
HUA OCHOBHBIX METOJ0B 3a-
IIUTHl OT AEWCTBUS HEraTHUB-
HBIX ()aKTOPOB OKpYKaromieu
Cpelpl B IITAaTHBIX IIPOU3BOJ-
CTBCHHBIX YCIOBHIAX HW TIIpH
Ype3BbIYAHBIX CUTYaIMSIX

Brnaneer MmeToaukamu v mpubopaMu A1 ONpeieNieHusl ypoBHEH
(akTOpOB  MPOM3BOACTBEHHON CpEIbl, XapaKTEPU3YIOLIUX
yCIJIOBHS TpyAA

Brnageer HaBbIkaMu pacdeTa U BbIOOpa CPENCTB KOJUIEKTUBHOM
WY WHIUBUAYATBHOW 3aIUTHI 7151 o0ecredeHus: 0€30macHbIX
1 KOM(OPTHBIX YCIOBUN TpyAa

O0beM TUCIHUILINHBI COCTABISIET 3 3a4YETHBIE €TUHUIIBL.
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DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTHU

Ounas

3auer 7 cemecTp

Collepmalme AUCHHUIIIMHDBI

Pa3nes 1. BeonacHOCTh B Ype3BbIYANHBIX CUTYallUSIX

Tema 1. I'paxknanckas 3ammra

[enu, 3anaun, coaepKaHue U MOPSIOK U3YUYEHHUS Kypca IpakJaHCKOM 3amuThl. OCHOBHbBIE
HOHATHUS U OompeAeneHus, kiaccupukanus ype3Bblyaiiipix cutyauuit (YC) u 00bEKTOB 3KOHO-
muku (OD) no noreHmansHol onacHoctu. [Topaxkaronme gpakTopsl uctouHnkoB YC TexXHOTeH-
HOro Xapakrtepa. be3onacHocTh B Upe3BbIUANHBIX CUTyalusx. [I[porHo3upoBaHue u OLEHKaA I10-
paxaromux ¢akropoB YC. 3amgauu, 3Tambl 1 METOJBI IPOTHO3ZUPOBAHUS U OIICHKH OOCTAHOBKH
npu YC. 3akoHonaTenbeTBO B cdepe 3amuThl oT YC.

CruxuiiHble OeICTBUS, XapaKTEpHbIE JUIsl TEPPUTOPUU CTPAaHbl U PETMOHA, IPUUMHBI UX
BO3HUKHOBEHUS, XapaKkTep MpoTekaHus, nociueactsus. [lopaxatonue pakropsl ucrounukos YC
IIPUPOJHOTO Xapakrepa. MeToauka pacdeTa BO3MOXKHBIX Pa3pyLICHUM 3JaHUM M COOPYKEHUH
npu YC npupoanoro xapakrepa. OcoOeHHOCTH 3alUThl HaceneHus ot AaHHbix YC.

UpesBblyaiiHble CUTyallMM OHOJOr0o-COLMAIBHOTO XapakTepa. Teppopus3M: MpPHUYMHBI,
OIIACHOCTb, MEPBI IPOTUBOIECHCTBUS.

Tema 2. Upe3BbIuaiiHble CHTYallMM BOCHHOT0 BpeMeHHU. Upe3BbIuaiiHble CHTYallUH HA
XHMHYECKH U PAIHALIMOHHO ONMACHBIX 00beKTax

Opyxue MaccoBoro nopaxeHus. fnepHoe opyxue. Xummudeckoe opyxue. Opyxue, nei-
CTBHE KOTOPOI'O0 OCHOBAHO HA HOBBIX (PM3NYECKUX MPUHIIMIIAX.

Xumnuecku onacHele 00bekThl (XOO), UX TpyIIbl U KIACChl ONACHOCTH; OCHOBHBIE CIIO-
coObl XpaHEHHs U TPAHCIIOPTUPOBKU ONacHbIX XuMHUYeckux BeniecTB (OXB); xumuueckue aBa-
pUM M MX IOCIEACTBUS; MOHATHE XMMHUYECKOH OOCTaHOBKHU; NMPOTHO3UPOBAHHE MOCIEICTBUN
XUMHUUYECKUX aBapHUil; 30HbI 3apa)K€HUs, OYaru MOpa’keHus, NPOJOJKUTEIbHOCTh XUMHUYECKOTO
3apaXXCHMsI, CTENICHN BEPTUKAIBHON YCTOMYMBOCTH BO3[yXa, pacueT MapaMeTPOB 30HBI 3apake-
HUS; XUMUYECKUI KOHTPOJIb U XMMHUYECKas 3allluTa; MpUOOpPhl XUMUYECKOTO KOHTPOJIS;, Cpea-
CTBAa MHAMBHUYAJIbHOM 3aILUThI, MEAUIIMHCKUE CPEACTBA 3AILUTHI.

Papuanuonno-onacHele 00bekThl (POO); paguanuvoHHble aBapvM, UX BHUJbI, JUHAMHKA
pa3BUTHsI, OCHOBHBIE OMAacHOCTH NpH aBapusx Ha POQO; Haumbosiee omacHble paJuOHYKIUIBI;
BBISIBICHHE M OIIEHKA paJuallMOHHOW 00CcTaHOBKM Tmipu aBapusx Ha POOQO; 3oHuMpoBaHue
TEPPUTOPUU TIPU PATUALUOHHON aBapuu WINA IPU SJEPHOM B3pBIBE; paAHAllMOHHBIA KOHTPOJIb,
€ro 1eJId ¥ BUAbL; J03UMETpHUUEcKUe MPUOOPHI U UX HCIIOIb30BaHHE.

Pemenne THNOBBIX 3ajay: NPUBEJEHUE YPOBHEM paauanud K OJHOMY BpEMEHH;
orpeziefieHue BO3MOXHBIX 103 OOJIy4eHHs, MOJIy4daeMblX JIOJbMHU 3a BpeMs IpeObIBaHHUS Ha
3arpsiI3HEHHON TEPPUTOPUHU U TMPHU MPEOAOJICHUH 30H 3arpsA3HEHHUS; OIpe/eieHHe T0IMyCTUMOTO
BpEMEHU NpeObIBAaHUS JIIOJICH Ha 3arpsi3HEHHON TEPPUTOPHM; pacueT PEeXUMOB paJualiMoOHHON
3alIUThl HACEIEHUS U MPOU3BOJCTBEHHON AesiTeabHOCTH OO,

Tema 3. Opranu3anusi rpa:kIaHCKoil 000pOHBI HA 00bEeKTAX IKOHOMHUKHU

CrpykTypa rpakaanckoil 000poHbl 00BEKTOB; OpraHU3aLMUs U IIAHUPOBAHUE MEPOIIPH -
TUH rpakaaHcko o6opoHbl U 3amuThl nepcoHana oT YC (I'OYC); noHaTHe O MIaHUPYIOUIUX
nokymeHTax mo 'OYC oObeKTOB.
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HemrratHele aBapuiiHO-criacaTesibHble ()OPMHUPOBAHUS TPAKAAHCKON OOOPOHBI OOBEKTOB:
IpelHa3HaYeHUE, MOPAJOK CO3[JaHUS M IOATOTOBKH, IPUBEAEHUS B TOTOBHOCTb. THIOBBIE
CTPYKTYPbI U OCHAILIEHUE.

['parxmanckas 00OpOHA M 3aIIUTA HACEICHUS U TEPPUTOPHIA B UPE3BBIYANHBIX CHTYALIUAX.
bezonacnocts B YC: npenynpennTenbHble, 3alUTHbIE MEPOIIPUATHUS, JIUKBUIALMS TOCIEACTBUN
UYC u aBapuiiHO-BOCCTaHOBUTEIbHBIE MEPOIIPUATHSL.

[TpenynpenurenbHble MEPONIPUATHS: INIAHUPOBAHUE 3aIUTHI HaceneHus u oobvekra oT UC,
co3nanue (poHIOB BceX BUIIOB, 00yueHHE HaceIeHus MepaM 3amuThl oT YC, MOAroToBKa CHII U
cpencts s aukBuaanuu YC.

MeponpusTas o 3aIlIUTe HACEJICHHs U MepcoHaia 0OBEKTOB: 00IIME TOJI0XKEHUs; Coaep-
YKaHMe MEPONPUATHI MO 3allUTe HACeJIeHUs U IepcoHalla 00BbEKTOB (OMOBEIEHHE, IBAKyalluOH-
HbIE MEPONPUSTHSI, MEPHI 110 UHKEHEPHOH 3alllUTEe, MEPBl PAJIUALMOHHON U XMMHUYECKON 3alllu-
Thl; MEAMLIMHCKUE MEPOIPUATUS, O0yYeHUE HACEIECHUs U IepcoHana O0BEKTOB IO BOIPOCAM
IpaXkIaHCKOW OOOPOHBI U 3aIIUTHI OT YPE3BBIYANHBIX CUTYAIIHIA).

[Tpuemsl cepaeyHO-JIErOYHON peaHMMalMK U OKa3aHUs NepBOil 1oBpaueOHOI MOMOLIM IPpU
KPOBOTEUYEHMUSIX.

Tema 4. YcroiiunBocTh QyHKIHOHHPOBAHMA 00bEKTOB H HX KM3HeoOecmeueHMe.
JInkBuganusa nocjaeacreuii YC

YcroitunBocTh PyHKIIMOHUPOBaHUS 00beKTOB dkoHOMUKHU B UC. [lonsTHe 00 ycTOitunBO-
CTH (QYHKIIMOHHPOBAHUS U YCTOWYMBOCTU OOBEKTOB B UPE3BBIYAWHBIX CUTYaIUSX U (DaKTOPBHI,
BJIMSIIOLIME Ha YCTOMUMBOCTB; OCHOBHbIE TpeboBanust HopM U TM I'O k ycroitunBocTH 00BEK-
TOB; MPUHIUIIBI U CIIOCOOBI MOBBIIIEHUS! YCTOWYMBOCTU (DYHKIIMOHUPOBAHUS OOBEKTOB JHEpTe-
TUKU B YPE3BBIYAIHBIX CUTYaIUX.

OpraHu3anus 1 METOAMKA OLIEHKH YCTOHYMBOCTH OOBEKTOB: OpraHU3alisl MPOBEACHUS
UCCJIEIOBaHMSI YCTOMYMBOCTH OOBEKTOB; OIEHKAa YCTOMYMBOCTH JJIEMEHTOB OOBEKTOB K
BO3CUCTBUIO MOPaKAIOMIKUX (aKTOPOB MPOrHO3UPYEMBIX UpE3BbIUANHBIX CUTYyalluil B pailoOHax
pasmernienuss OD; MOATOTOBKAa 0OBEKTOB K O€3aBapUiiHON OCTAaHOBKE MPOM3BOJICTBA; pa3paboTka
U oO0ecrieyeHrue BBIMOJHEHUS MEpONPHUATHH MO MOoBbIIIeHHI0 YycroitunBocth OD B UC m
BOCCTAHOBJIEHHIO MIPOM3BOICTBA; IPUMEP pacueTa yCTOWUMBOCTH (pyHKIMOHUpoBaHus O0.

JIukBumanus MOCIENCTBUM YpE3BBIYAWHBIX CUTyallMd. PanuanuvonHas, XuUmMuyeckas |
MH)XXEHEepHas pa3BelKa. ABapHilHO-criacaTelIbHbIe U JIpyrue HEOTIO0XKHbIe paboThl B 30Hax UC.
ITouck u criacenue moaed. OkazaHne NEpPBON OMOIIM U dBaKyalysl MOPaKeHHBIX. JIokanusanus
OYaroB M MCTOYHHUKOB OIACHOCTH. ABapHiHOE OTKJIIOYEHHE KOMMYHaJIbHO-3HEPTeTUYECKUX
ceTen.

OcHOBBI aBapuitHO-cIIacaTeNbHbIX U IPYTUX HEOTJIOXKHBIX padoT, X BUABI U CIIOCOOBI BbI-
nojHeHus; nopsaok nposeaenuss ACJIHP na OD3; pabora komanaupa GopMHpPOBaHHUS MOCTE
noxydeHus 3aaaun Ha npoeaenue AC/IHP.

OcobeHHocTH 3amuThl U TUKBUAanuu nociueactsuit YC Ha oObeKTax oTpaciu.
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Pa3nen 2. Oxpana Tpyaa

Tema 1. B3anmopneiicTBue YesioBeKa €O cpeaoii 00MTaHMA. DTaNbl PAa3BUTHA CHCTEMbI
obecrieyeHust 0€30I1ACHOCTH KU3HEACATEIbHOCTH

YenoBek M cpeda oOWTaHUS. XapaKTEpPHBIE COCTOSHHUS CHCTEMBI ‘UEJIOBEK - cperna
obutanusa”. OCHOBbI (U3MOJOTHM Tpyda U KOM(OPTHBIE YCIOBHUSA >KU3HEICATEIBHOCTH B
texHocepe. Kpurepun koMpOpTHOCTH. DProHOMHKA M HMHXKEHEpPHAs IMCUXOJOTus. OCHOBBI
ONTUMAJILHOTO B3aMMOJICHCTBUS 4YeloBeKa W TexXHoc(hepbl:  KOM(OPTHOCTb, MUHHUMM3ALHUSA
HEraTUBHBIX  BO3JEHUCTBHUM, YCTOMYMBOE DPAa3BUTHE CUCTEM, COOTBETCTBHE  YCIOBUU
KHU3HEIEATEIIBHOCTH  (PU3HOIOTUYECKHUM, (¢u3MYeCKUM U TICUXMYECKHUM BO3MOKHOCTSIM
yenoBeKa. TexHuka 0e301acHOCTH, OXpaHa TPyAa, IPOMBIIUIEHHAs SKOJIOTUs, IpaX/aaHcKas 3a-
muTa, 0€30MaCHOCTh KU3HEASATEIbHOCTH. 3aKOHOAATENILCTBO B chepe 0€30MacCHOCTH KU3HEe-
ATEIBHOCTU. YTIpaBlieHHE O€30MaCHOCTHIO KU3HEACATEIHOCTH.

Tema 2. HeratuBHble pakTopbl TexHochepbl

HeratuBnbie ¢akTopbl TexHOC]epbl, WX BO3ACHCTBUE HA YEIOBEKa, TeXHOCepy H
npupoanyto cpeny. Kpurtepun OezonmacHocTtu. AHanu3 ycinoBuil Tpyaa. IIpon3BoacTBeHHbIE
OMACHOCTH W  MNpOQecCHOHANbHbIE BpPEAHOCTH. AHaIM3 TMNPUYMH TpaBMaTu3Ma U
npodeccuoHaIbHBIX 3a001eBannii. PaccienoBanme n ydeT HecuacTHbIX cirydaeB. OOmue Mepbl
MpeAYNpPEXACHNS IPOU3BOJICTBEHHOIO TPaBMaTU3Ma.

OnacHOCTH TEXHMYECKUX CHCTEM: OTKa3, BEpPOATHOCTb OTKa3a, KauyeCTBEHHBIM W
KOJIMYECTBEHHBIN aHaiu3 omnacHocTed. CpencrBa CHMXKEHHUS TPaBMOOIIACHOCTH M BPEIHOIO
BO3/JICHCTBUS TEXHUYECKUX cUCTeM. be3omacHOCTh (YHKIMOHMPOBAHUS aBTOMATHU3UPOBAHHBIX
U poOOTH3UPOBAHHBIX MPOM3BOACTB. IIpodeccuonanbHbIi OTOOP OMEPATOPOB TEXHUUYECKHUX
CHUCTEM.

Meteoponoruueckue ycioBus Ha MPOU3BOACTBE. PakTOpbl MUKPOKIMMATA U UX BIIUSHUE
Ha TepMOpPEryJsIU0. MeToabl co3/1anns KOM(OPTHBIX YCIOBHM Tpy/a Ha IPOU3BOJICTBE.

[TpombimnenHas nbutb. Knaccudukanus neiin.  JlelicTBue Ha yesnoBeKa HETOKCHMYHOM
nely. IlpenenbHo ponmycTuMble KOHLIEHTpauuu. MeTobl onpeene s KOHUEHTPAUK bLUTN B
BO3yXe. MeponpusTus no 60psoe ¢ 3aIbUIEHHOCTHIO BO3/1YyXa.

[Tpombinnenssie sabl. JleiictBue Ha yenoBeka. Kiaccudukanus snos. [lpenensHo nomy-
CTHUMBIE KOHIIEHTpauuu. MeTo[bl ONpENENIeHNs KOJIMYECTBA BPEIHBIX BEIIECTB B BO3JYyXE.
OO6mme mMetoasl 00pbOBI ¢ MpodecCHOHATBHBIMHU OTPaBICHUSIMU U 3a0oneBaHusMU. OXKOTU U
MEPBI UX MPENYTPEKICHHUS.

Bentunsauus. Kiaccupukanys BeHTWIALMOHHBIX CHUCTEM. Ablpauus U €€ pacuer.
Mexannueckass BeHTHUIALMSA. OCHOBHBIE JJIEMEHTBl MEXAaHWYECKOW BEHTWIALMU. HopMbl
BeHTWIAIIMK. Pacdyer 00meoOMeHHOM  BEeHTWIAIMU. Pacyer MECTHOH  BEHTHIISAIIUU.
Konnunmonuposanue Bo3ayxa. KoHTposib 3 GEeKTUBHOCTH BEHTHIISAIIUH.

Bpennoe neiictBue kosiebaHmii Ha 4eroBeka. Bumbl KoneOaHW M WX WCTOYHHKU Ha
PEIPUATHIX.

Bubparnuu, neiicTBre Ha YeoBeKa, U3MEPEHUE BUOPAIIHIA.

[ym, neiictBue Ha 4eloBeka, n3MepeHne myMma. [IpenenbHo-a0ycTUMbIE HOPMBI IIyMa.

VYapTpa3Byk, aeilicTBue Ha denmoBeka. CpeacTBa 3amMThl OT MEXaHUYECKHX W
aKyCTUYECKUX KOoJeOaHHH.

DONeKTpOMarHuTHbIE KojeOaHus, JeHCTBUE Ha uesjoBeka. l3MmepeHue mapameTpos,
XapaKTePU3YIOIUX 3JIEKTPOMarHUTHbIe kojeOanus. [IpenensHo-1onycTuMbie HOpMbl. CpecTBa
3aIUTHI.

PagnoakTuBHBIE M3MydeHHs. Buabl paavoaKkTUBHBIX U3IYy4YEHHM, IEHCTBUE Ha YEJIOBEKa,
€AVHUILIBI U3MEPEeHMs], MpPeAeIbHO-IOMYCTUMbIE I03bl, METOJAbl U MPHOOPHI KOHTPOJS M
U3MEPEHUS PaIUOAKTUBHBIX U3IIydeHUU. Mephl 3aIUThI.

[IpousBoacTBeHHOE OCBelleHHe. Buabl ocBemieHusa. MCKycCTBEHHOE OCBEIICHUE, BB
CBETHJIBHUKOB. MeTO/Ibl pacueTa OCBETUTEIbHBIX YCTAHOBOK.
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EctectBenHoe ocBenienue, Ko3QPUIMEHT eCTECTBEHHONW OCBEIIEHHOCTH, HOPMUPOBAHUE
U pacyeT eCTECTBEHHOI'O OCBEILEHUS.
3aKOHOAATENHCTBO B chepe MPON3BOACTBEHHON CAaHUTAPUH.

Tema 3. 1eKTP0oO€30NMaACHOCTH

DNeKTpUuecKuil TOK. J[eCTBHE 3JIEKTPUYECKOTO TOKAa Ha OpraHu3M 4elioBeka. Bumabl
MOPAKEHUSI DJIEKTPUUYECKHUM TOKOM. DakTOophl, BIMAOIIME HA HUCXoA mnopaxenus. llepsas
IIOMOILB IIPU ITOPAKEHUHU HIEKTPUYECKUM TOKOM.

OnacHOCTh TMPUKOCHOBEHHSI 4YEJIOBEKa K TOKOBEOYIIUM 4YacTsM OAHO(A3HOrO H
TpexdazHoro Toka. Knaccupukanuss HOMEIIEHUH IO OMACHOCTH MOPAKECHUS dICKTPUIESCKUM
TokoM. Knaccudukanust >1eKTpooOOpyAOBaHMS MO  HANPsSHKEHUIO M 10 MPU3HAKY
AJIEKTPOOE30MACHOCTH.

W3omsuust snekTpoyctaHoBoK. HopMbl conpoTuBieHus u3onsuuu. Metoasl u3MepeHus
COIPOTHUBIICHUS U30JIALIHH.

3amuTHOE 3a3emiieHre. Pactekanue Toka B 3emuie. lllaroBoe HampsiKeHUE U HaINpsKEHUE
IIPUKOCHOBEHUsA. HOpMBI CONpOTUBIEHUS 3a3€MJICHHs. YCTPOMCTBO M pacyeT 3a3eMIICHUS.
KoHTposib kauecTBa 3a3eMIICHHUS.

3anynenue. [IpuHuun 3amursl 3anyaeHueM. TpeOoBaHUS K 3aHYJICHUIO.

3aluTHOE OTKJIIOYEHUE. JJOCTOMHCTBA M HEAOCTATKH 3aLIUTHOTO OTKJIFOUEHHUS.

OcCHOBHBIE IPUYUHBI ATEKTPOTPABMATU3MA U MEPBI UX YCTPAHEHHUS.

3aKOHOAATENHCTBO B chepe IMEeKTPOOe30NacHOCTH.

Tema 4. Ilo:xapHas 6€30MMaCHOCTH

Teopernueckre OCHOBBI TOPEHHUS W B3pbIBOB. Bunbl ropeHus. @poHT IIaMEHU U €ro
pacnpoctpaHeHue. /I[Be Teopun BocruiamMeHeHus. [loxkapoomnacHble XapaKTEpPUCTHKU TOPHOYMX
BeIIECTB. TemmnepaTypHble M KOHIICHTPAallMOHHBIE IpEJENbl BOCIUIAMEHEHUsA. MuHuMaibHas
SHEPIUs BOCILUIAMEHEHMs. B3pbIBBI IBIIICBO3AYIIHBIX CMECEH.

3amuTa IpOU3BOACTBEHHBIX 3aHUN OT MOXapoB U B3pbIBOB. Kareropuu nmpou3BojacTs
[0 CTeNeHu TMokapHoi omacHoctu. Kiaccudukanms wmarepuansoB M KOHCTPYKIMH TIO
Bo3ropaemMoctu. OrHecTOMKOCTh 37aHuil u coopyxeHuil. IIpenen ornectoitkoctu. CremneHb
OTHECTOMKOCTH. 3allluTa 34aHUNA OT pa3pylleHus IpH B3pbiBe. bpanamayspbl. DBaKyallMOHHbIE
BBIXO/IbI.

IIpnyvHBl 1MOXAapoB M B3pBIBOB. Mepbl NPENyNpPEKACHUS I0XKapOB U  B3PHIBOB.
[IpenynpexaeHre BOCILUIAaMEHEHHUS OT 3JeKTpoodopynoBaHus. Knaccudukanus roprodux
cMmeceil mo Temmneparype camoBociiameHenus. Knaccudukanus nomemenuit mo I1YD. Buabl
B3PBIBO3AIIUIIEHHOTO 3JIEKTPOOOOPYAOBaHUS, MPUHIUIT yCTpoicTBa. TpeboBaHUs TMOXKAPHOU
0€30IMaCHOCTH K YCTPOHCTBY M 9KCIUTYaTalluU OCBEIIEHUS, BEHTHISALIUU U OTOTIICHHS.

Crarunyeckoe 3nekTpuyectBo. OOpa3oBaHHE CTATUUYECKOIO AJIEKTPUYECTBA B PA3IUYHBIX
cpenax. JleWictBue Ha denoBeka. Mepsl 3amurthl. JIokanu3anus B3pBIBOB U IOKapoB B
TEXHOJIOTHYECKOM 00opynoBaHuu. MomHue3amura. [lepBuuHble W BTOpPUYHBIE MPOSIBICHUS
monHuH. Kiaccudukanys palloHOB MO CTENEHU I'PO300MACHOCTU. MOJIHUEOTBOJBI M CPEICTBA
3alIUThl OT BTOPUYHBIX MNpOsiBICHUM MoiHUHM. Knaccudukanus 3gaHUd M COOPYXKEHHM IO
MOJIHUE3AILIUTE. 3alllUTa OT IIapOBON MOJIHUU.

[IpuHnumner tymenus 1ameHd. CpencrBa TymieHuss 1okapoB. lIpormBomoxkaprHoe
BOJIOCHA0K€HNE. ABTOMAaTHYECKHE CHCTEMBbl MokapoTymieHus. lloxkapHas curHamuzanus u
cBs13b. Bunnl cBsi3u. Bunnl n3semarenei.

3aKOHOJATEILCTBO B chepe MmokapHoil 0€301MacHOCTH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI

b1.0.08 «upopmaTuka»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTI)I O6y‘ICHI/I${ 10 JUCIHHUITIIMHE

OIIK-4 Cnioco6eH moHUMATh NPUHUIMIIBI Pa00THI COBPEeMEHHbIX HH(POPMAIHOHHBIX TEXHO-
JIOTHIl M MCT0JIL30BAaTh UX /ISl pellleHud 32124 npodeccuoHAJbHOM 1eATeJIbHOCTH

NJI-3 (OITK-4)

3HAET COBPEMEHHBIC TPUHITH-
bl paboTHI ¢ HH(POPMAITUEH,
KOMITBIOTEPHBIE CETH U PECyp-
cbl Internet st permenus
CTaHJAPTHBIX 33124 Ipodec-
CHOHAJILHOM HAaIPaBJICHHOCTH

3HaHuE COBPEMEHHBIX TCHICHIMNA Pa3BUTHS HHPOPMATHKHU
BBIYHCIUTEIBHON TEXHUKU, KOMIIBIOTEPHBIX TEXHOJIOTHI

3HaHWE COBPEMEHHBIX ITPOTPAMMHBIX CPEICTB JIJIsl TIOTydeHUS,
XpaHeHus1, 00pabOTKH | nepeaayr HHGOPMAaIIH

3HaHME CBOMCTB M TPEOOBAaHUH, IPEABSBIAEMBIX K aITOpUTMaM
peleHus 3a/1a4, Crioco00B NPECTABICHUS AITOPUTMOB U OC-
HOBHBIX AJITOPUTMUAYECKHUX CTPYKTYP

3HAaHHUE COBPEMEHHBIX HHCTPYMEHTAJIbHBIX CPEJCTB U TEXHOJIO-
Ui IPOrpaMMUPOBAHUS

NJI-4 (OIIK-4)

yMEEeT OCYIIECTBIIATH MOWCK,
XpaHeHue, 00paboTKy U aHa-
u3 nHGOPMAITUU U3 Pa3Ind-
HBIX UICTOYHHKOB, BKJIIOYAs
ceTu u 0a3bl TaHHBIX, U TIPEJ-
CTaBJISITh €€ B TpeOyeMoM
dopmare, npumeHsist THPop-
MAaI[MOHHBIE, KOMITBIOTEPHBIC
U CETEBBIC TEXHOJIOTUN

YMeHue npuMeHsITh METOJIbI U CpeACTBa cOopa, OOMeHa, Xpa-
HEHWUsI, Iepeiad U 00pabOTKU TEKCTOBOM, YNCIIOBOM, rpadu-
YeCKO MH()OPMAIIMU C TIOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTUN

YMeHue ucronbp30BaTh MPOrpaMMbl OOIIET0 Ha3HAYEHUS, JIO-
KaJIbHBIC U TJI00AJIbHBIE KOMITBIOTEPHBIE CETH 110 cOOpy, o0pa-
00TKe, aHAJIM3Y M XpaHEeHUI0 HHpopManmuu

Pemraer 3aauu o npeacTaBiaeHU0 HHPOPMAIIUU B YUCIIOBOM
BHJIE 1711 XpaHEHHsI 1 00pabOTKU B BEIYUCIUTENLHON TEXHUKE

YMEHHE COCTaBIATh AT OPUTMBI

YMeHue nucarh U OTJIaKUBaTh KOJIbI Ha A3BIKC ITPOTrpaMMHUPO-
BaHN BBICOKOI'O YPOBHS

NJI-5 (OI1K-4)

BJa/ieeT MTHPOPMAIMOHHO-
KOMMYHHUKAIIUOHHBIMH U Ce-
TEBBIMU TEXHOJOTHIMU JIJIS
pelLlIeHHs] CTaHIapTHBIX 3a/1a4
npodeccuoHaNbHOM e Telb-
HOCTH

Bnanenue HaBbIkaMH pabOThI ¢ KOMITBIOTEPOM KaK CPEICTBOM
ynpaBJeHHs] H”HQopMalen

Bnanenune HaBblkaMu pabOThI ¢ OCHOBHBIMM ITPOTPaMMHBIMU
CpeICTBaMU XpaHeHHsI U 00paboTKK MH(POPMALIUU C YUETOM
OCHOBHBIX TpeOOBaHUH MH(OPMAIIMOHHON 0€30MaCHOCTH

Bnagenue HaBeIKaMu AITOPUTMHU3AIUU U ITPOTrPaMMHUPOBAHUSA

O0BbeM TUCHUILIMHBI COCTABIISIET 3 3a4ETHBIE €IUHUIIGL.

DopMbI IPOMEKYTOYHOM aTTECTAIMU

dopma
OTYETHOCTHU

OuHas

3auer

1 cemectp

Conep:xaHue THCHMILINHBI

Pa3nea 1. Undopmanus 1 nH(POPMaLMOHHbIE POLECCHI
Tema 1. BBenenne B HHGOPMATUKY
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Juctumvna «Muapopmatukay, ee MecTo u posib B oOyuenuu. [lonstue «uHpOpManms»,
BUBI HH(POPMAINH, CLIOCOOBI XpaHeHus U nepepaboTku. MizMepenue KoarnuecTBa HHPOPMALIUU.

Tema 2. UndgopMannoHHbIe IPOLECCHI

HNudopmannonnsie npoueccsl. MHpopmanmonnslie cuctemsl. MIHpopMamoHHble TEXHOIIO-
run. Uupopmannonnsie pecypebl. Cdepsl MpUMEHEHHsT METOJIOB M CPEICTB MHPOPMATUKU B
HayKe U TEXHUKE.

Pa3znes 2. AnnmapatHoe o0ecnevyeHne KOMIbIOTEPAa U KOMIILIOTEPHbIE CETH

Tema 3. O01mMe NPUHUMIIBI OPraHU3alMU Pad0Thl KOMIILIOTEPOB

CtpykTypHO-QYHKIIMOHATIbHAS cXeMa KOMIbIOTepa. BUbl KOMIIBIOTEPOB B COBPEMEHHOM
mupe. Cyrnep-KoMnbioTepsl. BeruncnutensHbie Kiaactepbl. OCHOBHbIE KOMIUIEKTYIOIINE KOMITh-
torepoB tuna IBM PC. Buemnue ycrpoiicTBa 0TOOpa)keHHsl, BBOAA, BbIBOJA M XPaHEHUS HH-
dbopmaruu. ['apKeTsl.

Tema 4. KomnbroTepHble ceTH

OcHOBHbIE apXUTEKTYpPHBIE PELICHUS B JIOKAJIbHBIX ceTsX. [ mobanbHble ceTH. Bricokocko-
pPOCTHBIE coBpeMeHHBIe ceTh. becrpoBogabie cetn. CyTHUKOBBIC cucTeMbl. [ludpoBoe Bemia-
HUE 10 KOMIBIOTEPHBIM ceTsAM. KOMIBIOTEpHBIE CETU JI OPraHU3alUU PACIPEICICHHBIX BbI-
yucieHuit. O0auHple BRIUMCICHUA. JJOCTYN K CyNepKOMIMBIOTEpaM MOCPEACTBOM IIOO0ATBHBIX
cerei

Pa3znen 3. [IporpamMmmHoe oOecniedeHue KOMIbIOTEpa.

Tema S. [IporpammHoe obecnieueHune

OmnepainoHHble cucTeMbl, 0030p U Kiaccudukanus. [lonsrue «paitnoBas cucrema». Ko-
JUpOBaHUE TEKCTOBOM, YMCIIOBOM, rpaduueckoi, 38ykoBol HH(popmanuu. CucTeMHOE, Crenu-
anmpHOe, npukiagHoe [10. Onepannonnas cuctema Windows. OmnepaiinoHHbIE CHCTEMbI Ha 0a3e
UNIX. OC Android. Bpay3epbl rio0aabHBIX CETEH, MOMCKOBBIE CHCTEMbI. Daillo00MEHHUKH.
Oobmenue 1 oOMeH uHpopmanuet B cet. MynbTumenna TexHonoruu. CpeacTBa 3J1eKTPOHHBIX
npe3eHTauui. DnekTponHble Tabauipsl. [IpencraBinenne 3BykoBoi nHpopmanuu B namsatu K.
[TporpamMMHBI€ CpeCTBA U TEXHOJIOTMU 0OPAOOTKH.

Tema 6. KomnbrotepHas rpaguka

PactpoBblie 1 BekTOpHBIE hopMaThl XpaHeHUsI nHGopMauu. Bupaeodaiinsl, mpourpeiBa-
tenu. DaiiyoBble pacIIUpeHus A XpaHeHus rpadpuueckoil uadopmanuu. I'papuueckue pegax-
TOPBI U MPOLIECCOPHI.

Tema 7. 3ammra nadpopmanuu.
OcHoBHbIe onpeneneHust u koHuenimu. Konuposanue unpopmanuu. Iludposanue u
nemrdponanue nuopmanuu (0030p). Komnbrorepusie Bupycol. CeTeBasi 6€30MaCHOCTb.
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Pe3y.]'leaTI>I Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘iCHI/I${ 110 JUCLUITIINHE

YK 1 CniocobeH ocymiecTBJIsIT

b IMNOUCK, KpI/ITI/I‘leCKI/Iﬁ AHAJIU3 U CUHTE3 HH(])OpMaIII/II/I,

NNPUMECHATD CHCTEeMHBIH MOAX0A AJd PeHICHUA IMOCTABJCHHBIX 3a1a4

NJ-1 (YK-1) CocraBnsieT aH-
HOTAIMM 10 pe3ysbTaTaMm Io-
UCKa UH(OpMaIK U3 J0KY-
MEHTaJIbHbIX HCTOYHUKOB U
Hay4YHO-TEXHUYECKOM JInTepa-

TypBl

OCYIIECTBIISIET MOUCK MH(OPMAIIUH IO BOIIPOCAM OXPAHBI
OKpPY’Karolllel cpeibl B TOKYMEHTAJIbHBIX HCTOYHUKAX U HAYy4-
HO-TEXHUYECKOM JIUTEPATypE

AHAIIU3UPYCT NOJTYUCHHYIO I/IH(I)OpMaI_[I/II-O H3 pa3JIMYHbIX UC-
TOYHHKOB, COCTaBJIAA KpaTKI/If/'I KOHCIICKT-aHHOTAIluIO

OIIK-2 Cnioco6eH ocyliecTBJIATh NPO(ecCHOHAIBHYIO 1eITeJILHOCTh C Y4€TOM IKOHOMHU-
YECKHX, IKOJTOTHYCCKHX, COUATbHBIX M IPYTHX OTPAHMYCHHUI HA BCeX ITANAX KU3HEHHO-

ro MuKJia Oﬁ'l)eKTOB, CHUCTEM U

mpoueccoB

UJI-5 (OIIK-2) ITpoBoaut
IKOJOTUYECKYIO OLIEHKY TPO-
SKTHBIX PEIICHUH 1 UHKEHEeP-
HBIX 337124

3HACT COACPKAaHNUC U XapAKTCPUCTUKY OCHOBHBIX HOHOH(GHHﬁ,
3aKOHOB, ITPUHIUIIOB 1 MCTOOOB 3KOJIOTUHN

WCIIONb3YET CTAHIAPTHBIE METOJMKH IPU pacueTe HOPMaTUBOB
OXPaHbI OKPYKAIOIIEH CPEBI

HCIIOJIb3YET METO/bl COBPEMEHHOM SKOJIOTHH ISl aHATIM3a 1
OLIEHKH SKOJIOTHYECKHUX CUTYaIlUH, MpeiaraeT Crocoosl pe-
IICHHSI BBISIBIIEHHBIX MPOOJIEM ¢ y4eTOM TpeOOBaHUN HKOJIOTH-
yecKoii 0e30MacHOCTH

OCYHICCTBIIACT OKOJOTO-OKOHOMHUYCCKYIO OLICHKY XO3SHCTBCH-
HOH JIesITeIbHOCTH YEI0BEKa

YCTAaHABJIIMBACT BO3MOKHBIC BAPUAHTBI MCpOHpHHTHfI, obecrie-
YHUBAOMIUX SKOJOT'HNYCCKYHO 0e30IMacHOCTh

O0bem AUCHHUIIVIMHBI COCTaBJIACT 3 3a4eTHEIC CIAWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

OTYETHOCTH

SREpE OuHas

3auer

3 cemecTp

Conep:xaHue THCHUILINHBI

Pa3znen 1. BBegenne B 3KOJIOTHIO KaK HAyKy. JKoJornyeckue ¢axkropsl cpeabl. B3a-

HUMOOTHOIICHUA OpraHu3Ma u

cpeasl.

Kparkas ucropust pa3BuTHs U CTAHOBJICHUSI KOJIOTMH Kak Hayku. [Ipenmer, meTosl, 3aaa-
YU U cpenicTBa dKoJoTUH. CTPYKTypa SKOJIOTHH.
OcHOBHBIE TIOHATHS B SKOJOTHH: MOMYMSIUs, OMOIIEHO3, OMOTEOIeH03, IKOCHCTEMa, O1Oo-

ctepa, Hoochepa. OcHOBHEIE 3

AdKOHBbI B 5KOJOTIHH: 3aKOHBI KOMMOHepa, 3aKOH MHHHMYMa JIn-

Ouxa, 3akoH TosiepanTHocTu llendopaa.
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[Tonstue skonornyeckoro akropa cpensl. Kiaccuduxamus sKoI0ruueckux (GakTopoB:
abmoTuveckue, OMOTHYECKHE, aHTpONoreHHbIe. [ToHATHE IKOIIOTUYECKOW BAJIGHTHOCTH (TOJIE-
PaHTHOCTH). AJJaNTallud OPTraHU3MOB K IKOJIOTUYECKUM (aKTOpaM.

Pasznesa 2. buocdepa u 4esioBeK: IKOJIOTUs MOMYJIAUNMA, IKOCHCTEMbI, CTPYKTYpa 0Mo-
cepsbl.

Jomokomnorus. [lonsitue nomyssiiun. CTpyKTypa MOmyisnuu. JluHaMuKa MOMYJISIUM: T10-
HSATUE POXKIAEMOCTH, CMEPTHOCTH, IUIOTHOCTh MOMYJSAUU. KpuBbIe pocTa YHUCICHHOCTH TOIY-
JSIIMHA. 1- ¥ K-CTpaTeruu.

Cundkonorus. [lonstue Omoneno3a. CTpykTypa OHWOIIEHO3a: BUAOBAas U MPOCTPAHCTBEH-
Has. [Tonstue sxocuctembl. CocTaB M CTPYKTYypa IKOCUCTEMBI. DHepreTuka skocucteM. [ToHs-
THE TMPOAYKIIUU B OMoMacchl. DKkonorunueckue nupamusl. [Ipasuno 10%. [Torstue cykieccuu.
NIEPBUYHBIC U BTOPHUYHBIC CYKIICCCHH.

VYuaenue o 6uocdepe u Hoochepe. [lonsarue 6Gmocdepnr. I'panuier 6uocdepsl. Bunsr Be-
niecTB, cnaratonux omochepy. OcHoBHble QyHKIHH Ouocdepsl. [lonstue Hoochepsl. YcnoBus
nepexojia bumocepsl B Hoochepy.

Paznen 3. I'1o6ajbHble MPO0GJeMBbl OKpYKaloueil cpeabl. JKOJOTUSl U 30POBbe 4Ye-
JIOBEKa.

Bnusinue yenoBeka Ha COCTOSIHME OKpy»Karoleil cpenpl. lloHATHE aHTPONOT€HHOro BO3-
NeMCTBUS HAa OKpYXarolyto cpeny. 3arpsznenus. Knaccudukanus 3arpssHenuil. OCHOBHbIE 3a-
IPSA3HUATENN aTMOC(epsl, TuaApochepsl, MOUB.

OcHoBHbIE I1100aIbHBIE TPOOJIEMBI COBpeMEHHOCTH. [Ipo0iemMsl 3arpsi3HeHus: aTMocepsl.
[TapuukoBslit 3 dexr. ['modansHOe moTemenne. Cmor. Kucinotasie 1oxau. O30HOBBIC ABIPHI.

[Tpobnema 3arpsizHeHus rugpocdepsl. IBTpodukaiys. OCHOBHbIE MOCIEACTBUS 3arpsizHe-
HUS BOZOEMOB.

3arps3HeHue u aerpajganus noys. [Ipo6iema oTxo/10B.

AHTpOINOreHHOE BO3/IEHCTBUE HA OMOTHYECKUE COOOIIECTBA.

3arpsi3HeHue BO34yXa U 3/I0pPOBbE YEIOBEKA. 3arps3HEHUE BOAOEMOB U 3/10POBbE YEIIOBEKA.
3arpsi3HeHue MOYB U 3710pOBbE YEIIOBEKA..

Pa3nea 4. Jxosiornyeckue NPUHIUHUIBI PAIHOHAIBHOIO HCIOJIb30BAHUSA NMPHUPOJAHBIX
pecypcoB U OXPaHbI IPUPObI.

[Ipuponnsie pecypcnl. Knaccudukanus npupoiHsix pecypcos. IIpoGiema uctouieHus
IIPUPOJHBIX PECYPCOB.

AnbpTepHaTUBHBIE MCTOYHUKK HHepruu. ConHeuHas s>HepreTvka. BerpoBasi sHepreTuka.
I'mnposnepreTtuka. I'eorepmanbHas sHepreTrka. BonoponHas sHepreTuka. buorormso.

PannonanpbHOe U HepalMOHAIBHOE MPUPOJONOIb30oBaHHe. OCHOBHBIE MPUHIIHUIIBI paIHo-
HaJIbHOT'O IIPUPOJIONOIb30BaHMs. be30TX0IHbIE U MATIOOTXO/IHBIE TEXHOJIOTUH.

Pazgen S. HopmupoBaHue KauyecTBa OKpY:KaIlei cpeasbl.

OOu1re monoKeHuss HOPMUPOBAHMSI KauecTBa OKpy»karollei cpeabsl HopmaTuBHbIE 1OKY-
MeHThl. HopMmupoBanue B o6siactu obparienus ¢ orxogamu HopmupoBanue B 007acTH OXpaHbI
aTMocdepHoro Bo3ayxa HopmupoBanue B 06J1aCTH HCHOIB30BAHUS U OXPAaHbl BOJHBIX 00BEKTOB
HopmaTuBel npeiebHO TOMYCTUMBIX KOHIIEHTPAIM XUMUYECKUX BEIIECTB B I10YBE

Pa3zpnen 6. Jxo3amuTHAsE TEXHUKA U TEXHOJIOTHH.

3ammra atmocdepsl oT 3arps3HeHniH. OCHOBHBIE CIIOCOOBI 3aIIUTHI ATMOC(HEpPHI OT 3arps3-
HEHUI: pacceMBaHUE BBHIOPOCOB, APXUTEKTYPHO-TUIAHWPOBOYHBIE pEHICHUsS, CaHUTapHO-
3alIUTHBIEC 30HBl. VIHXXKeHepHas 3aluTa aTMOC(epHl.
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3amura rugapocdepbl OT 3arps3HeHuil. OCHOBHBIE CIIOCOOBI 3aIUTHI THAPOCOEPHI OT 3a-
IpsA3HEHUI: 000POTHOE BOJOCHAOKECHHUE, 3aKauKa CTOYHBIX BOJ B IIyOOKHE BOJOHOCHBIC TOPH-
30HTBI. OUKMCTKA CTOYHBIX BOJI KaK OJMH M3 CIIOCOOOB 3aIUThI BOAHBIX 00BEKTOB.

CriocoOb1 3amuThl 1mMo4B 0T 3po3un. CriocoObl O0oprObI ¢ 3a00MaYrBaHUEM, 3aCOJICHUEM.
TexHuueckasi, OMOIOTUYECKas, CTPOUTENIbHAS PEKYIbTHBALMS. Y THIM3AIMs U HepepadoTKa OT-
x010B. CKIIaIMpOBaHUE Ha CBAJKaX M MOJUroHaX. TepMUYECKHEe METO/IbI IIEPepadOTKH OTXOIOB.
KoMmnoctupoBaHue OTXOHO0B: a3pOOHOE KOMIIOCTHPOBAHUE B HPOMBIIUICHHBIX YCIOBHSX, IOJIE-
BOE KOMITOCTHPOBaHHE.

3amuTa OMOTHYECKUX COOOLIECTB. 3alllUTa PACTUTEIBHBIX COOOLIECTB OT BIIUSHHUS YelIOBE-
Ka. 3aH_[I/ITa JKUBOTHOI'O MHpa OT BJIUSAHUSA YCIIOBCKA.

Pa3nesa 7. OcHOBBI 3KOJIOTHYECKOr0 NMpaBa U NpodecCHOHAIbHASL 0TBETCTBEHHOCTD.
MeskayHapoaHoe COTPYAHMYECTBO B 00J1aCTH OXPAHbI OKPY/KAIOLIeH Cpeabl.

[TonsTue skosornyeckoro npasa. OCHOBHbIE MPUHIMIIBI 3KOJIOrHYECKOro npasa. OCHOB-
HBIE IOKYMEHTBI IKOJIOTHYECKOro npasa. [lonsaTue u Buasl kagactpoB. Cucrtema OpraHoB 3KOJI0-
TUYECKOI0 YIPABJIEHUS. DKOJOTHYECKUIT MOHUTOPUHT. DKOJIOrHY€eCcKasi HacnopTu3anus. JKoiao-
rHyecKasl CTaHJapTH3alus. DKojJoruueckas skcneprusa. IlpaBoBas oxpaHa 3emenb, aTMOC(EpHI,
BO/Ibl. OTBETCTBEHHOCTD 32 3KOJOTMYECKHUE TPAaBOHAPYILIECHUS.

MexayHapoiHOoe 3KoJorudeckoe MpaBo. OOBEKTHl MEXIyHApOIAHO-TIPABOBOM OXpaHbI.
MexnyHapoaHble opraHu3anuu 1o oxpase okpysxkatoueit cpeasi: OOH, FOHEIL, MCOII, BO3,
®AO, BMO. HenpaButenbcTBEHHbIE OpPraHU3alMy OXpaHbl OKpyXKarouied cpenpl: ['puHnuc,
Beemupnsiii pona aukoit npupoasl, PuMckwnii kiry6. OCHOBHBIE MEKAYHApOIHbBIE KOH(EPEHITUH
10 BOIIpOCaM OXpaHbl OKpyxatouieil cpeasl. Konnenuus ycroiuusoro passutus PO. Ctpareruu
BBDKMBAHHUs YEJI0BEYECTBA.

Paspnen 8. OCHOBBI 9KOHOMMKH IIPHPOAONO0/Ib30BAHUS

[ToHATHE PKOHOMMKH Tpupoaonoib3oBanus. [Ipeamer, nenu, 3agaun SKOHOMUKH MPUPO-
JOITOJIB30BaHUA. OcHOBHBIE IMPUHIIUIIBI. DKOHOMHYECKHE MEXaHU3MBI palrOHAJIBHOI'O IMPUPO-
nornosp3oBaHus. OIeHKa CTOMMOCTH MPUPOAHBIX pecypcoB. IlnaTa 3a ncnonab3oBaHUEe TPUPOI-
HBIX pecypcoB. Ilnara 3a 3arpsizHeHHe OKpy»Karollel cpenbl. DKoJorudeckue HoHAbl. DKOIOTH-
4yecKoe CTpaxoBaHHe. DKkoyiorndyeckuil ymepO. [1natHocTh MCIonb30BaHUS MPUPOAHBIX pecyp-
COB.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B51.0.10 «BbIciasg MaTeMaTHKa»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-1 Cnoco0eH pemiats 3a1a4u NpogeccuoHaJIbHOM AeATeJIbHOCTH HA OCHOBE NPUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX M 00LeHHKeHEPHbIX 3HAHNI, METOJ0B MaTeMATHYECKOr0 aHAa-

JU3a U MOAC/ITUPOBAHUA

NJ-1 (OIIK-1)

Hcnonp3yer MaTreMaTHYeCKU
anmapar, JJs ONUCaHus, aHa-
JM3a, TEOPETUYECKOTO U IKC-
HNEPUMEHTAIBHOIO UCCIIEN0-
BaHUS U MOJEIIMPOBaHUS (hu-
3MYECKHX U XMMUYECKHX CH-
CTEM, SIBJICHUH U IIPOLIECCOB,
UCIMOJIb30BaHUS B 00YYEHUH U
po(hecCUOHATILHON JesTeNb-
HOCTH

3HAET OCHOBHBIC TIOHSATHS U METO/IbI IMHEHHOM anreOphl 1 aHa-
JUTHYECKON TeOMETPUH, HHTETPATBLHOTO U AU(depeHIInaTHHO-
r0 UCUUCIICHHs, TeopuH AuddepeHIInaNbHbIX YPaBHEHUH U UC-
MOJIB3YET X JIJISl ONMCAHUs, aHAIN3a, TEOPETUIECKOTO U IKC-
MEPUMEHTATILHOTO UCCIICIOBAHUS U MOJICIIMPOBAHUS (pU3UYC-
CKHX M XUMHUYECKHX CHCTEM, SIBICHUI H MPOILIECCOB B mpodec-
CHOHAJILHOW JCATEIBHOCTH

YMEET UCIO0JIb30BATh METO bl IMHEIHON anredpbl U FEOMETPUH,
MaTeMaTHUYeCKOro aHayin3a u 1u¢depeHIralIbHbIX YpaBHEHUN
U1 OOBEKTHBHOTO aHaJIN3a, MOACIHPOBAHUS U PEIICHUSI 110~
CTaBJICHHBIX (PU3MKO-MAaTEMAaTUYECKUX 3a/1a4 B IIpoeccruo-
HAaJIbHOM JIESTEIIBHOCTH

BJIaJIe€T HaBbIKAMU UCIIOJIb30BaHUS MATEMaTUYECKUX METO/10B
(aHaTUTHYECKUX U rpapUUecKux) IJIs MOTYUEHUs XapaKTepu-
CTHK MCCIIElyeMOM MOJEIIN U aHalIn3a Pe3yIbTaTOB UCCIIEN0-
BaHUs

O0BbeM TUCIUILINHBI COCTABIISIET 8 3a4ETHBIX IUHULBL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranmumn

®dopma
e Ounas
OTYETHOCTHU
OK3aMeH 1 cemectp
DK3aMeH 2 cemMecTp

Conep:xaHue TUCHUILTAHBI

Paspnen 1. JIuneiinas ajredpa U aHAJIUTHYECKAS TeOMeTPHUS

Tema 1. JIuneiinas aaredpa
Martpunbl. Knaccudukarus matpuil. Onpenenutend 2 u 3 mopsiaka, MX CBOWCTBA.
MuHnopsl 1 anrebpandeckue aononHeHus. JlelictBus ¢ matpumiamu. OOpaTHas MaTpuIa.

Panr matpune!.

CucreMbl m TUHEWHBIX alredpanyecKkux ypaBHEHUI ¢ n HeM3BeCTHBIMU. MaTpuy-
Has ¢opma 3amucu cucreMbl. Matpuunslii meron pemenus. @opmynsl Kpamepa. Meroa

l"aycca.
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Tema 2. BekTopHas ajireopa

[IpoctpancTBO BeKTOPOB. [IpsSMOYToIbHBINA AEKAPTOBBINA 0a3ucC, KOOPIAUHATHI BEK-
Topa. JlelicTBUA HaJ BEeKTOpaMHu B KOOpAHHATHOU (opme. CkansgpHoe MpoU3BEACHHUE BEK-
TOPOB, €ro cBOMCTBA. [IpU3HaK OPTOrOHAIBHOCTH BEKTOPOB. BhIUMCIIEHHE B KOOPAMHATAX.

BekTopHOe npou3BeileHnE BEKTOPOB, €ro CBOKWCTBA. ['eOMETpUUECKUl U MEXaHU-
YyecKuil cMbIci. Boeruncienne B koopauHarax. CMemaHHOE MPOU3BEIEHUE BEKTOPOB, €ro
CBOMCTBA, BBIYMCIIEHUE B KOOpAMHaTax. I'eomerpuueckuii cMbicia. [Ipu3Hak koMIuiaHapHo-
CTU BEKTOPOB.

Tema 3. AHaMTHYECKAsA TeOMeTPHA

Jluaun Ha mnockocTH. IlpsAmas nuHMS. YpaBHEHUs NPAMOMN: C yIIIOBBIM K03 du-
IIUEHTOM, 00lIiee, B 0Tpe3Kax, KAHOHUYIECKOE, TapaMeTpUUECKHe, HOPMAIbHOE. YTOI MEX-
Iy IPSIMBIMH.

[TockocTh, ypaBHEHHSI IUNIOCKOCTHU: 0o0IIee, B OTpe3Kax, YaCTHBIE CIydan COCTaB-
JICHUS YpaBHEHHUH. YTOJ MEXIY IJIOCKOCTSMH, YCIOBHS MApaJUIEIbHOCTH U MEPIEHANKY-
JSpHOCTH mIockocTel. Ilpsmas B mpocTpaHcTBe. YpaBHEHMs NPSAMOM: 001Me, KaHOHHUYE-
CKHe, IapaMeTpuyeckue. BzanMHoe pacnosiokeHne npsMon U INIOCKOCTH.

JIMHUM BTOPOTO MOPSIIKA: OKPY>KHOCTb, SIUINIIC, THIepOoia, napadoa.

Pa3zgen 2. MaTeMaTHUYeCKUI aHAJIN3

Tema 4. luddepenunanbHoe ucUncIeHHE

[Tousitue ¢pynkuuu. [pocteiimue cBoiictBa ¢pyHkIMU. ['paduku OCHOBHBIX 3iie-
MeHTapHbIX (yHKuui. [Ipenen pyHKIuu B TOUKE U Ha OECKOHEYHOCTH. ApupMETHYECKHE
ornepauuu Haj npeaenamu. [lpeaen panroHanbHOW GYHKIIMM B TOUKE M HA OECKOHEYHOCTH.
IIepBbIit 1 BTOpOM 3aMedaTeIbHbIE IPEIETBbL.

[TpousBosnHas QyHKIUH, €€ FeOMeTpUYEeCKUd M MexaHndeckuil cmbici. Judde-
peniman ¢pysukiuu. [Ipasuna nuddepennupoBanus. [Ipon3BoaHbIE OCHOBHBIX AJIEMEHTap-
HbIX (yHKuui. [IpousBoanas cnoxHoit ¢pyHkuuu. IlponsBonHble QyHKIMHA, 3aJaHHBIX He-
SIBHO U MapaMETpUUYECKUMHU ypaBHEHUAMHU. [IponsBonHble BhICIIMX MOpsAKOB. [IpaBuio
JlonuTtans. AcuMNITOTHI rpaduka GyHKINH.

MOHOTOHHOCTH U 3KCTpeMyMbl QyHKIMHU. VccnenoBanure QyHKIUU C TOMOIIBIO
nepBoil MPOU3BOJHOM. BBIMyKIIOCTh, BOTHYTOCTh, TOUKH meperubda. VccnenoBanue GyHk-
UM C TIOMOII[BIO0 BTOPOI mpou3BoaHOU. O0mas cxema uccnegopanus Gpyukiuu. [pumene-
Hue 1updepeHInaTbHOIO CUUCIIEHUS B SKOHOMUKE: HaX0XJIeHHEe ONTHUMAJIbHOTO 3Haue-
HHUS DKOHOMHAYECKOTO ITOKA3aTesl.

[TonsiTne (yHKIMM HECKOJIBKHUX MEepeMeHHbIX. YacTHble mpou3BojHbIe. [Ipomns-
BoJHasl Mo HampasieHuto. Juddepermupopanre HesBHO 3amaHHOW GyHKIMH. [ToHsATHE
SKCTpeMyMa (PYHKILUH JIBYX EPEMEHHBIX. Y CJIOBUS IKCTpEMyMa.

Tema S. UaTerpajbHoe ucunciaenue GyHKUMi 0THON NepeMeHHOoi

[TepBooOpaznas. Heonpenenenuslit HHTErpan u ero cpoiicrsa. Tabnuua uHTerpa-
noB. IIpocrelimme npueMbl UHTETPUPOBAHUSA: HEMOCPEACTBEHHOE MHTETPUPOBAaHUE, Pas3-
JIO’)KEHUE TOJBIHTErpalbHON (YHKIIMH, MOJBEAeHUE Mo 3HaKk nuddepennuana. JBa oc-
HOBHBIX METOJa UHTEIPUPOBAHHUS: 110 YACTSAM M 3aMEHON IEPEMEHHOM.

OcHoBHBIE KJIaCChl UHTErpUpyeMbIX (pyHKuMi. HTErpupoBanue npocreimmx pa-
IUOHAIBHBIX JIpoOel M palmoHaNbHbIX QYyHKIUI. HTerpupoBaHie TPUTOHOMETPHUUECKUX
Y UpPALOHATIBHBIX (PYHKITHH.

3ajava O IJIOIIAIM KPUBOJUMHEHHOHN Tpaneuuu. [loHsTHE OmMpenereHHOro MHTe-
rpaia. YcioBus cyiecTBoBaHus. CBOWCTBA ompeeaeHHoro uarerpaia. @opmyna Heroto-

37—



28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

Ha - JleiiOHuIa. MeToibl MHTETPUPOBAHKS 110 YaCTSAM U 3aMEHOM NEPEeMEHHOM B orpese-
JIEHHOM HHTETpaJIe.

[Tpunoxxenus onpeaeneHHoro uaTerpaia. [hiomanp miockoit ¢urypsl. JnuHa ny-
T'H TUIOCKOW KpuBOH. OO0beM Tena BpamieHus. [IlpuMeHeHne HHTerpaybHOrO UCUYUCIICHHS B
SKOHOMHUKE U TexHHKe. HecoOCcTBEeHHBIN HHTErpaj o 6€CKOHEYHOMY MPOMEKYTKY.

Pa3zgen 3. O0bikHOBeHHbBIE TU( depeHIINATBHbIE YPABHEHHSI

Tema 6. O0bIkHOBeHHbIE TU(PepeHInATbHbIE YPABHEHUS

dusnueckue 3a1a4n, npuBoasime K auddepernunanbupM ypaBHeHHIM. Judde-
pEHIMATIbHBIE ypaBHEHHs IIEPBOTO MOPsJIKa, OCHOBHbIC MOHATHA. JupdepeHunansHbe
YpaBHEHHS C Pa3JeNAIONIMMHCS IEPEMEHHBIMH, OJJHOPOIHbIE, JHUHEHHbIE, bepHymu. Me-
TOJIBI PEIICHHS.

Juddepennnanbaple ypaBHEHUS! BBICIINX MOPSIKOB, OCHOBHBIC MOHATHSA. Y PaB-
HEHHs, IOMYCKAIOIINe TIOHIKeHNE Topsiaka. JInHelHbsle oqHOpoaHbIe 11 PepeHInATBHBIC
YpaBHEHHSI C IOCTOSHHBIMU K03 punmentamu. OyHaaMeHTaIbHAS CUCTEMA PEIICHH.

Jluneitnpie HeogHOpOaHBIE MH(depeHIaIbHbIe YpaBHEHHS C MOCTOSHHBIMH KO-
sppunmentamu. CTpykTypa olmiero pemieHus. MeToa BapHaluu MPOU3BOJIBHBIX ITOCTO-
SIHHBIX. Y PaBHEHHS CO CIICIIHATBHON MPaBOM YacThIO.
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AHHOTAIUA K padoyeil mporpaMmMe JUCHUILIHHBI
Bb1.0.11 «®u3zuka»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-1 Cnoco0eH pemiats 3a1a4u NpodeccHoHaNIbLHOI 1eATeJIbHOCTH HA OCHOBE NIPHUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX M 00LleHHKeHePHbIX 3HAHUI, METO/I0B MATEeMATHYECKOr0 aHA-
JIN3a M MOJIeJTUPOBAHUS

NJI-1 (OIIK-1) 3HAeT OCHOBHBIC MOHATHUS U 3aKOHBI MEXAHUKH, SJIEKTPOCTATHU-
Hcnonp3yeT MaTeMaTHYECKUN | KU, DJIEKTPOMAarHeTu3Ma, BOJJHOBOW U KBAHOTOBOW OINTHKH,
ammapar, IJs ONUCaHusl, aHa- | TEPMOJUHAMUKHU, KBAaHTOBOU (hU3HUKU: HOPMYIUPYET OCHOBHBIE

JM3a, TEOPETUIECKOTO M OKC- | (PM3NYECKHE 3aKOHBI, 3aIMCHIBACT UX YPABHEHUS U 3aBHCUMO-
IIEPUMEHTAIbHOIO UCCIIEN0- CTH, ONUCHIBACT (PU3HUECKHUE SABJICHUS U MPOLIECCHI

BaHUS U MOJEIIUPOBaHUS (hu-

3MYECKHX M XMMHUYECKHX CH- | YMEeT BBIIOJIHATh pacyeThl, H300pakaTh COOTBETCTBYIOIINE
CTEM, SIBJICHUH U IIPOLIECCOB, | Tpa@uuecKue 3aBUCUMOCTH, CTPOUTH (PU3HKO-MaTeMaTHIECKUE

UCIIOJIb30BaHUS B O0OYUYEHUHU U | MOJICITH, yMEET (OPMYIIMPOBATh HAYUHO-UCCIICAOBATEILCKUE
po(hecCUOHANBHOM esiTeNb- | 3a/a4u B 001acTH (DU3HKHU

HOCTH
NJI-2 (OIIK-1)

Hcnonp3yer pusnueckue 3a- | Biajgeer HaBbIkaMu MPOBEICHHSI YKCIICPUMEHTOB U UCTIBITAHUI
KOHBI ¥ IIPUHIIAIIBI B CBOEH C UCTOJIb30BAaHUEM COBPEMEHHOM MpuOOpHOU O6a3bl, 1abopa-

HpO(i)CCCI/IOHaJ'IbHOI\/'I JACATCIIb- TOPHOTI'O O60py,I[OBaHI/I$I " DKCIICPUMCHTAJIbHBIX YCTaHOBOK
HOCTH

O0BeM TUCIHHIIIMHBI COCTABIISIET / 3a4ETHBIX €IMHMUIL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i arrecranmumn

®dopma
s Ounas
OTYETHOCTHU
DK3aMeH 1 cemecTp
DK3aMeH 2 ceMecTp

Conep:xxaHue TUCHUILTAHBI

BBenenue
[Tpenmer pusuku. Mecto pu3uku B cucreMe HayK. 3HadeHHe (PU3UKU B U3YyYCHHH OOIIe-
MPO(ECCHOHAIBHBIX M CHEIUATBHBIX AUCIUIUTHH. OO0IIas CTpyKTypa M 3a7a4u Kypca.
Mertonsl (u3HUECKUX UCCIEeNOBaHUN. Dusuyeckuti npakmukym. DTATOHBI IMHBI U Bpe-
MEHMU.

Pazpen 1. PUBNYECKHUE OCHOBbBI MEXAHUKHN

Tema 1. Kunematuka MaTepuajabHOil TOUKH
Dusuueckue 0CHOBbL MEXAHUKU.
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CriocoObl omMcaHusl JBWXKEHUS. Ypaenenus oeudicenus. KuHeMmaTHueckue ypaBHEHMS.
ITyts. Ilepememienue. Cxopoctb. Yckopenue. IIpsiMonanHeiiHOe U KPUBOJIMHENHOE JBHIKEHUS.
TaHreHuuanbHOE U HOPMAJIbHOE YCKOPEHMSL.

Tema 2. luHaAMUKA MaTePUHAIBLHON TOUYKH

JInHaMHuecKye XapaKTepUCTUKU MaTepUAIbHOM TOYKM. Macca, cwia, uMmnyssc. Muepru-
aJbHbIE CUCTEMBbl OTCUETa U IepBblid 3akoH Hprorona. Bropoii 3akoH HproToHa. YpaBHeHue
JBUKEHUS] MaTepuanbHOM Touku. Tperuil 3akoH HploToHa. 3akoH BceMupHOro tarorenus. Cuiia
TsKeCTU U Bec. CHIIBI TPEHHUSI U COITPOTUBIICHUS. Y IPYTHE CHUJIBI.

Tema 3. MexaHuka TBepJI0ro Teja

[ToctynarensHoe ABMKCHHE TBEPIOTO Tena. Kunemamuxa u OuHAMUKa MOCTYNATEILHOTO
IBUXKEHUS mgepoozo mena. LlenTp macc. YpaBHEHHE JBUKEHHS LIEHTPa Macc.

Kunemarnka BpamiatenbHOr0 ABUKEHHS TBEPAOrO Tea. YTIIOBAas CKOPOCThb. YTJOBOE
yckopeHue. CBsi3b MEXy YIJIOBBIMU U JIMHEHHBIMH CKOPOCTSIMU U YCKOPEHUSIMU.

JunaMuka BpalaTeIbHOTO JBIKEHUSI TBEPAOro Tejaa. MomeHT uHepuuu Tena. Teopema
[Hrefinepa. MomeHT cuibl. MOMEHT UMITyIIbCa T€la OTHOCUTEIHHO HEMOABMKHOM OCH. YpaBHe-
HUC TUHAMHKHU TBEPAOro TCjia, Bpalllaromerocsa BOKpPyr HGHOI[BH)KHOﬁ ocu. ITnockoe JABUXCHHUC
TBEPAOro Tena. ['MpoCKOoIbI.

Tema 4. PaGora u 3Heprus. 3aKoHbI COXpaHEHUS

Pabota nocTosiHHOMN 1 epeMeHHOMN cuibl, MOIIHOCTh. Knnetnueckast sneprusi. Koncepsa-
TuBHbIE cuibl. [loreHumanbHas sneprus. Ilonnas mexanudeckast 3Heprusa. CBsi3b MEXIy CHIION
OJISL ¥ TIOTEHLIMAIbHON SHEPTHUEM.

Kunerndeckass »Hepruss TBEpAOro Tela, JBWKYILIErocsd MOCTYNATeJIbHO M Tena,
BpAILlAOLIErocss OTHOCHUTEIbHO HEMOJABM)KHOM ocu. PaboTa BHENIHMX CHUJI TpU BpalleHUU
TBepAoro Tena. Knnerndeckas sHEprus TBEPIOTo Teja MPHU IIIOCKOM JIBH)KEHUU.

3axonvl coxpanenus. 3aMKHyTass MEXaHWYECKash CHCTeMa. 3aKOH COXpPAaHEHHS MMITYJIbCa.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. 3aKOH COXPAHEHHUs MTOJIHOM MEXaHUYECKON YHEPTUU.

Tema S. HennepuuaJjbHble CHCTEMbI 0TCYETA

YpaBHeHm[ OTHOCHUTCIIbHOT'O ABUKCHUS. Cuinpl HHCPLNH. Bpama}omnecsl HCHUHCPIUAJIb-
Hble cucTeMbl orcyera. LlenTpobexnas cuna nHepuuu u cuia Kopuomuca. [IpuHuun skBuBa-
JICHTHOCTH.

Tema 6. Mexanuveckue Kojie0aHus

Qusuxa konebanuu. Ilpocreiinme konedaTeabHbIE CUCTEMbI: NMPY>KUHHBIM, MaTeMaTHue-
CKHM W (DU3NYECKUA MAITHUKH.

CBoOonubie konebanus. uddepeHnnansHoe ypaBHEHHE CBOOOTHBIX HE3aTYXArOMIMX KO-
nebaHuit u aHanu3 ero pemreHus. ['apmonnueckue konedanusi. CKOpoCcTh U yCKOpeHue Koseba-
HUM.

Meton BekTOpHBIX AuarpaMm. ClioskeHHue rapMOHUYECKUX KOJIeOaHUH.

T'apmonuueckuii u aneapmonudeckuil OCYuLIAMop. JHEPTHsi TApMOHUYECKUX KOJIeOaHuil.

JuddepennnansHoe ypaBHeHHE CBOOOJHBIX 3aTyXarolIMX KoJeOaHWW U aHaIU3 €ro pe-
menus. Koadounuent 3aryxanus. Jlorapupmuueckuit 1eKpeMeHT KojaeOaHui.

Bremnyxnaennsie konebanud. JuddepennuanbHoe ypaBHEHNE BBIHYKIEHHBIX KOJIeOaHUHN U
aHaJIN3 ero pemeHus. Pezonanc.

Tema 7. Ynpyrue BoJIHbI
Qusuxa 6oaH. PuzuuecKuti cMulcll CNeKMpanbHo20 pasioxcenus. Kunemamuxa 6onnogvix
npoyeccos. Hopmanvrvle mMoobi.
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Oo6pa3zoBanue ynpyrux BoiH. [IpogonbHble u nonepeunsie BoaHbI. [Inockue, cepruyeckue
U [UWIMHAPUYECKHUE BOJIHBL. ['apMOHUYECKHE BOJIHBL. Y PaBHEHUE IUIOCKOM TApMOHUYECKON BOJI-
Hbl. BonHoBoe ypaBHenue. CkopocTb BosHBL. [[nrHa BonHbl. BoaHoBoE uncio.

CoiictBa BonH. Mumepgepenyus 6onn. Ctosune BONHBL Jugppakyus eonn. Axycruue-
ckuit 3¢ dekr Jomnepa.

OHeprus ynpyroil BoaHsl. [I0TOk 1 IUIOTHOCTE IOTOKA S3HEPTHM BOJIHBI. BexTop YMoBa.

Tema 8. Inemenmul mexanuku rycuokocmeil

Kunemamuxa u ounamuka sxcuoxocmeni u 2azos. Onrcanue IBMKEHNA KUaKocTer. JInanu
U TpyOKH TOKa. Y paBHEHUE HEPA3phIBHOCTH. Y paBHeHHE bepuyim. cTeuenne sXuaKocTu u3
oTBepcTHs. BszkocTs. JlamuHapHOe U TypOyJeHTHOE TeueHus. [[BIyKeHHnEe Tel B )KUIAKOCTIX U
razax. ®opmyna Crokca.

Tema 9. OcHOBBI PeJISITHBHCTCKOH MEXaHUKH

Ocnogul pensmusucmckou mexanuku. Ilpunyun omuocumenvrocmu @ mexauuxe. ONBIT
Maiikenscona—Mopmu. [loctynarer Ditnimreitna. [Ipeodpazoanus Jlopenma. OTHOCUTEIBLHOCTD
JUTMH ¥ TIPOMEXYTKOB BpeMeHU. MHTepBan Mex1y COOBITHSIMH U €r0 HHBAPUAHTHOCTh. PensTu-
BUCTCKHI 3aKOH CJIO0KEHHUSI CKOPOCTEM.

PensituBucTckuii ummynbc. PeasTUBUCTCKOE ypaBHEHUE AMHAMUKH. PensTUBUCTCKUE
BBIPXKCHUS JIJIS1 KHHETHYECKON U TIOJTHOU PHEPrur. B3auMOCBsI3b MacChl M SHEPTUH. DHEPTHUs
nokos. MiEBapuanTHOCTS Benmmunubl E2 - p?c2. YacTHia ¢ HyIeBOi MacCoi.

Pazgen 2. 3JIEKTPOCTATHKA

Tema 10. DekTpocTaTH4yecKoe Moje B BAKYymMe

Dnexkmpuuecmeo u mazHemusm. NeKMpocmamuxa 8 8aKyyme. INEKTPUIECKUN 3apsi. 3a-
KOH COXPaHEHHUS DJEKTPUUYECKOTO 3apsiaa. DIeKTpocTaTudeckoe mosie. HampskeHHOCTh dIeK-
TPOCTATUYECKOTO OIS, [IpUHIMIT CyMepro3uIuy MEeKTpocTaThdecknx mojiei. IloTtok Hamps-
JKEHHOCTH 3IIeKTpocTaTudeckoro mnois. Teopema ["aycca u ee mpuMeHEHHUE K pacdyeTy JIeKTpo-
CTaTHUYECKHUX TMOJIEH.

Teopema 0 HUPKYJISIHMHA HAMPSIKEHHOCTH AyeKTpocTtatudeckoro mons. [lorennwman. Ilo-
TEHIIMAJ TTOJII TOYETIHOTO 3apsiia U CUCTEMBI 3apsiioB. CBS3b HANPSHKEHHOCTH W TIOTEHIIMANA T10-
ns1. CUJIOBBIE JIMHUM U SKBUIIOTEHIIMATBHBIE TOBEPXHOCTU. DJIEKTpUUecKuid qumnois. [IpoBogHu-
K{ B DJIEKTPOCTATHIECKOM ITOJIE. DIEKTPOEMKOCTh. KoHmeHcaTophI.

Tema 11. DiekTpocTaTH4ecKoe MoJie B AUIIEKTPUKE

Onexmpocmamuka 6 eeujecmee. CBA3aHHbIE U CBOOOJHBIE 3apsi/ibl. DIEKTPUUECKUN JTU-
1oJIb BO BHelHeM notie. [lonspuzoBanHOCTh. JludiiekTpuyeckas BOCIPpUMMYUBOCTE. Hanpsiken-
HOCTb U 3JIEKTPUYECKOE CMelIeHHe (MHAYKIUSA) B JUAJIeKTpuKe. JluaiaekTpuueckas nmpoHulae-
MocTh. Teopema ["aycca nist anexTpuyeckoro cmenieHus. [lone B quanekTpuke. DHEPrus dIeK-
TPUUECKOT0 NoJs. [NIOTHOCTE SHEPTUH ANEKTPUUYECKOTO OIS,

Paznea 3. 3JIEKTPOMATI'HETU3M

Tema 12. ITocTOSAHHBIN 3J1eKTPHYECKUH TOK

Onektpruyecknil ToK. Cra U IJIOTHOCTh TOKAa. YpaBHEHHE HenpepblBHOCTH. CTOpOHHUE
CWJIBL. DJIEKTPOABMKYIAsl CHJIa U HanpshkeHue. 3akoH OMa Uil OTHOPOJHOTO U HEOJAHOPOIHO-
r0 Y4acTKOB LIeNH (B MHTerpajdbHOM U nuddepennumansHoit popmax). 3akon Oma Juisi MOTHOU
nenu. Pa3serBiennsie nenu. IIpaBuna Kupxroda. 3akon /[xoyns—Jlenna (B MHTErpaJbHOM U
nuddepennmanbaon hopmax). PaboTa u MOITHOCTH 3JIEKTPHYECKOTO TOKA.
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Tema 13. MarauTHOe 10JIe B BAKYyMe

Maenumocmamuxa 6 éaxyyme. MarautHele B3aumoieicTBusa. OnelIThl Dpcrena u AMiepa.
MarnutHoe none. MHAyKIMsA MarHuTHOTO MOJsl. MarHUTHOE 110JIe€ PAaBHOMEPHO JIBUXKYILErOCs
3apsiaa. [IpuHIUI Cyneprno3uuu MarHUTHBIX I1OJICH.

3akoH buo—Caapa—Jlamiaca u ero npuMeHeHue K pacyeTy MarHUTHOI'O IOJIS NPSIMOTO U
KpPYTrOBOTI'O TOKOB.

MarnuThslii notok. Teopema [Maycca 1uist MHAYKIIMM MarHUTHOTO MOJIS.

Teopema 0 IMPKYJISIIMM MarHUTHOM MHAYKLIUU U €€ NPUMEHEHHE K pacueTy MarHUTHBIX
MIOJIEH.

3akoH Amnepa. Cuia 1 MOMEHT CHJI, AEUCTBYIOLIMX HA KOHTYP C TOKOM B MAarHUTHOM I10-
je. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM.

Pabota cun MarHUTHOIO NOJIS IPU NIEPEMELLIEHUH ITIPOBOJHUKA U KOHTYpPa C TOKOM.

JIBI>KEHHE AJIEKTPUUYECKUX 3apsA0B B 3JEKTPUUYECKUX U MarHUTHBIX noiisix. Cuna Jlopen-
na. Dpdexr Xoina. YCKOPUTETHN 3apsKEHHBIX YaCTHII.

Tema 14. MaruurtHoe 1moJjie B BelecTse

Maenumocmamuxa 6 eewiecmee. MarHuTHBIHE MOMEHT aToMa. ATOM B MarHUTHOM IIOJIC.
HamarunuenHocts. HanpsikeHHOCTh M MHAYKLIHUS MarHUTHOTO IOJsI B Maruetuke. Teopema o
UUPKYJSIIIUU HANPsDKEHHOCTH MarHuTHoro mnosig. [ua- , mapa- u ¢deppomarnetuku. Kpusas
HaMarau4yuBanus. ['ucrepesuc.

Tema 15. DiieKTPOMarHUTHAsI HHAYKIUS

OnekTpoMarauTHass UHAyKIusA. Onbitel @apages. OCHOBHOW 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu. [Ipasuno Jlenna. Ilpupona snexkrpomaruutoit uHAykuu. Camounaykuus. MHayk-
tuBHOCTB. DJIC camounnykiuu. UHAYKTUBHOCTH conleHoua. B3aumuas unaykuus. Bzanmuas
WHIYKTUBHOCTb. DHEPrusi MarHUTHOTO MOJISI KOHTYpa C TOKOM. DHEPrusi MAarHUTHOTO MOJIA.
[1110THOCTH PHEPTUK MAarHUTHOTO MOJISA.

Tema 16. DiieKTpOoMarHuTHbIE KoJIeOaHUS

OnexTpudeckuil kosjeOaTenbHbIi KOHTYp. CBOOO/IHBIE M BBIHYKICHHBIE 3JIEKTPOMArHUT-
Hble Kosie0aHusl B KOHType. Pe3onanc. IlepeMeHHBI A5IeKTpUYeCKUil TOK, AKTUBHOE U PEaKTHB-
HOE CONPOTHUBIJICHU LienH. 3akoH OMa JyIsl IEPEMEHHOIO TOKA.

Tema 17. YpaBHenuss Makcsesia

Ipunyun omnocumenvuocmu 6 2nekmpoounamuxe. BuxpeBoe snextpudeckoe nojue. Tok
cMerneHusl. YpaBHeHus: Makceenna 6 unmezpanbHol u ouggepenyuanvrot gopme. Mamepu-
anvhvle ypasHenus. Cucrema ypaBHeHUI MakcBemia. DIeKTpOMarHUTHOE MOJIe.

Tema 18. DeKTpOMarHuTHbIE BOJIHBI

BosHOBOE ypaBHEHUE 3JEKTPOMATHUTHON BOJHBI. YPAaBHEHHE TUIOCKON 3JIEKTPOMArHUT-
HOH BoJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMArHuTHasi MpUpoja CBETa.

ITonyyenue snekTpoMarauTHBIX BOJH. OnbIT ['epia. M3nydenue nunons. [laBnenue snek-
TPOMAarHUTHBIX BOJIH. [ITOTHOCTE 3HEprun anekTpoMarHuTHOW BOHbL. Bektop IloiinTuHra. MH-
TEHCUBHOCTb JJICKTPOMArHMTHOM BOJIHBI. [1IKkana 3eKTpOMarHUTHBIX BOJIH.

Paznen 4. OIITUKA

Tema 19. Di1eMeHTBI reOMeTPUYECKON ONITHKH

OcCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKU: 3aKOHBI OTPAXKEHHS M IPEJIOMIIEHUS CBETA.
Tonkue nmuH3bI. OnTHyeckoe u3oOpakeHue. M3o0pakeHne mpeaMeToB ¢ MoMoIbio JuH3. Oc-
HOBHbIE (DOTOMETPUYECKUE BETUUHUHBI.

42



28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

Tema 20. UuTepdepenuns cBera

BonnoBast ontuka. I[lpuHinmn cyneprno3uuud BOJH. YCJIOBUS BO3HHMKHOBEHUS HMHTEpde-
pennuu cBeta. MaTepdepenius korepeHTHbIX BoaH. OnTudeckas pa3HoCTh Xoja. Bpemennas u
MPOCTPAHCTBEHHAS KOTEPEHTHOCTh. Y CIIOBUS MAKCUMYMOB 1 MUHUMYMOB HMHTEp(QEepeHIIUN CBe-
Ta.

Crnioco6b1 Habmoaenus: untepdepenuun ceera. Onpit FOHra. MHTepdepeHus B TOHKUX
meHkax. Ilonocel paBHOro HakiaoHa u paBHou TomuuHbl. Konbia Herotona. Ilpumenenus nn-
TepPEepeHIINN CBETAa: MPOCBETIICHUE ONTHKH, HHTEPPEPOMETPHI, HHTEPPEPEHIIMOHHBI MUKPO-
CKOIL.

Tema 21. Iudpakuus cBera

[Mpunun [Noitrenca—®penens. Audppaxmus Openens. Meron 3on Openens. Audpakuus
@peHens Ha KpyTiioM OTBEPCTUU U HENIPO3PAYHOM JHCKE.

Hudpakuus Opaynrodepa Ha menu. udpakunonHas pemietka. YTiioBas AUCHEPCUS H
paspeniaronas cnocoOHOCTh AU(paKkuuOHHONW pemeTku. JludpakiuoHHas peiierka Kak CIek-
TpanbHbIN npubop. [IpuHnumn romorpadun.

Tema 22. Iloaspusauus cBera

EctectBenHsblil u nonsipu3oBaHHbli cBeT. [lonspuzaTopsl u ananuzatopsl. J[BoiiHoe Tyde-
npenomiuenue. [Ipusma Hukons. 3akon Maimoca. [lonsipuzanus npu oTpax€eHUU W MPeTIoMIIe-
Huu. 3aKoH bprocrepa.

OnTryecky aKTUBHBIE BElIECTBA. BpaleHue miockocTy Moisipu3aluu.

Onemenmuol Pypve-onmuxu.

Pa3znesn S. KBAHTOBASA ®PU3UKA

Tema 23. KBaHTOBas1 TeOpHs JICKTPOMATHUTHOI'O U3/1y4CHUSI

Keanmosas ¢puzuxa. Buapl uanydenus. TemnoBoe nzinydeHue. XapaKTepUCTHKHU TEIIOBO-
ro uznydenus. 3akoH Kupxroda. 3akon Crepana—bonbiimana. 3akonsl Buna. AGconroTHO uep-
Hoe Teno. Popmyna Penes—/xunca u «ynprpaduoneroBas katactpoda». ['mmoreza [lnanka.
KBaHTOBOE 00BsICHEHHE 3aKOHOB TEMJIOBOT0 M3nyueHus. Poroaddexr. YpaBHeHne DiHIITEIHA
st pororddexra. Pomonvi. Umnynbe dhotona. [laBnenue ceera. Iddext Komnrona. Kopnyc-
KYIAPHO-BONHOB0U OYAIU3M DIIEKTPOMArHUTHOTO U3JTyYEHHUS.

Tema 24. OCHOBBI KBAHTOBOW MEXaHHKH

I'unoresa ne bpoitnst. DkcniepuMeHTanbHOE TOATBEPKACHHE TUTIOTE3bI 1e bpoitns. [lpun-
yun Heonpedenennocmu I'eiizendepra. J{udpaxius 31eKTpOHOB.

Onucanue COCTOSHUSL YacTUIBI B KBAaHTOBOM (pM3MKe: MCU-PYHKIMS U ee (PU3NYECKUi
cmbicit. Keanmosvie cocmosinus. Ilpunyun cynepnosuyuu. Keanmosvie ypasnenus 08udicenusl.
Onepamopul usuueckux senuuun. Ypasaenue lllpeaunrepa. CtanmoHapHbIE COCTOSHUS.

ITpumeps! npuMeHenus ypasHeHus Ipenunrepa. Yactuua B 04JHOMEPHON NTOTEHIUATIBHON
ame. KBanTtoBanne sHeprun. ['apMOHHYECKHI OCHMIUIITOP B KBAaHTOBOW MexaHuKe. IIpoxoxe-
HHUE YaCTHUIIBl Yyepe3 OJHOMEpHBIA MOTEHUUANbHBIA Oapbep, myHnuenvuviil d¢ppexm. Kopnycky-
JIAAPHO-60IHOBOLL 0YaAIU3M B MUKPOMHUPE.

Pasnea 6. CTPOEHUE U ®U3UYECKHUE CBOVWCTBA BEIIECTBA

Tema 25. duzuka aroma
OmneiTel Pe3epdopaa u manerapHas MOJeNlb aToMa. 3aKOHOMEPHOCTH B CIIEKTPE U3Iyde-
Hus aroma Bogopoaa. [Toctynatel bopa n snemenTapras 60poBcKasi TEOpHs aTOMa BOJIOPOIa.
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KBaHntoBo-mMexaHuueckass MoOfelib aToMa BOAOpoJa (pe3ylbTaThl pEIICHHsS] YpaBHEHHS
[penunrepa). KBantosele uncia. Boeipoxaenne ypoBHeill. KpatHocTh BbIpoxkieHUs. CHMBOJIBI
COCTOSIHMH. DHepeemuueckuil cnekmp amomos. [lpaBuna oroopa.

Marnerusm Mukpodactull. MarautHslii MoMeHT aroMma. OnbIT Iltepna u ['epnaxa. Cnun
3JIEKTpOHA. ATOM B MarHuTHOM ToJie. Dddekt 3eemana.

Pacnpenenenue 37€KTpPOHOB IO JHEPreTHYECKUM YpoBHAM B arome. [Ipuammn Ilaymnwu.
O6omnouka u nogodosouka. [leproauueckas cucteMa XUMUYECKUX 3JIEMEHTOB.

XapakTepuCTUYECKOE PEHTTEHOBCKOE U3JlyueHue. PEHTreHOBCKUE CIeKTphl. 3aKkoH Mo3iu.

JIByxaTOMHasi MOJIEKyJa U CXE€Ma €€ YHEPreTUYECKUX YPOBHEU. JHepeemuuecKuii CneKmp
monekyn. Ilpupooa xumuueckoii céazu. KomOMHaIMOHHOE paccerBaHUE CBETA.

Tema 26. ®u3uka sigpa

ATOMHOE s171pO, €r0 COCTaB U XapakTepucTuku. M3oronsl. SAnepHsie cuibpl. Macca u sHED-
THSI CBSI3U siipa. PainoakTHBHOCTD, 3aKOH PaJMOaKTUBHOTO pacmanga. Anbda- u 6era- pacnaibl,
y-u3JIydeHue. SnepHble peakuuu. DiIeMeHTapHble YacTUlbl. Buabl GyH1aMeHTaIbHBIX B3aUMO-
neiictBuii. Kiaccudukanus smeMeHTapHbIX 4acTil. YacTuibl 1 aHTHYacTUIBL. KBapKH.

Tema 27. MoJieKyJISIpHO-KUHETHYECKASl TEOPUS I'a30B

Cmamucmuuyeckas gusuxka u mepmoounamuxa. Makpockonuueckas cucrema. CTaTuCTu-
YECKUH U TEePMOJAMHAMUYECKUN METObl HccienoBaHusi. OCHOBHOE ypaBHEHHUE MOJIEKYJSPHO-
KHUHEeTH4ecKoi Teopun. CpeaHsis 3Heprus MoJieKyiabl. @U3UUECKUil CMBICH MOHATUSA TeMIEepary-
pBl. 3aKOH paBHOMEPHOT'O paclpeesieHusl SHEPTUU 110 CTENEHAM cBO0O0bI. TemioeMKocTh ujie-
anbHOro rasza. Ypasaenue Knaneitpona—MenzeneeBa. M3onpouecchl B UaeaIbHOM rase.

Knaccuueckue u keanmosas cmamucmuku. Pactipenenenne MaxkcBemia. Cpennsis, cpea-
HEKBaJlpaTU4yHasi 1 HauboJiee BEpOsITHAs CKOPOCTU MOJIeKyJl. Pacripenienenue MoieKys BO BHEII-
HEM MOTEHIMATbHOM mose. bapomerpuueckas opmyna. Pacnpenenenue bonbumana. Kpanto-
Bble cTaTUCTUKU bo3ze—DiiHiuTelina u depmu—/lupaxa.

Kunemuuecxue senenusn. quddys3usa. 3akon duka. TermmompoBogHocTh. 3akoH Dyphe,
Buytpennee tpenue. 3akoH HproTona.

Cucmemuvl 3apsaxcennvix yacmuy. Konoencuposannoe cocmosnue.

Tema 28. OCHOBBI TEPMOAMHAMHKH

Tepmoounamuxa. Tpu nauana mepmoounamuxu. Tepmoounamuueckue GyHKYuu cocmosi-
Hus. BHyTpeHHSs S)HEprusi, KOJIMYECTBO TEIJIOTHI U paboTa B TEPMOIMHAMUKE.

ITepBoe HavanoO TEPMOAMHAMUKU U €r0 IMPHUMEHEHUE K M30IPOLECCAM B MJICATBHOM Trase.
VYpaBuenue Maiiepa. YpaBuenue I[lyaccona.

Bropoe Hauano tepmonuHamMuku. OOpaTuMble 1 HEOOpAaTUMBbIE MPOLECChl. DHTponHUA. 3a-
KOH BO3pacTaHus SHTponuu. Makpo- 1 MukpococTtossHusg. CTaTUCTUYECKUN CMBICI TIOHATHUS DH-
tponuu. Ilopsiok u Gecriops0k B pUpo/Ie.

ukn Kapro. Tenossie MamuHbl 1 ux KIT/I.

Tperbe Hauan0 TEPMOAVMHAMUKM.

PeanbHble rasel. YpaBHenue Ban-nep-Baanbsca. @azosvie pasnosecus u ghazosvie npespa-
wenus, JnemMeHmvl HepagHOBECHOU MEPMOOUHAMUKI.

Tema 29. JuemeHTHI GU3NKHN TBEPAOIo TeJa

Cucmemvl 3apscennvix yacmuy. Konoencuposannoe cocmosanue. Kpucramisl. ®uznye-
CKH€ THIBl KPUCTAUNIMYECKUX PEIIETOK. TerIoBble CBOMCTBA TBEPABIX TeJl. TennoeMKoCTh KpH-
CTaJJIOB M €€ 3aBUCUMOCTh OT TemnepaTypbl. 3akoH Jlrosmonra u IItu. I[loHsitne 0 KBaHTOBBIX
TEOPHSIX TEIJIOEMKOCTH KpHCTAIIOB DiiHIITelHa 1 Jlebast.

OcCHOBBI 30HHOM TeopuHu TBepAbIX Tell. Pacnpenenenue @epmu—/lupaka u sHEpreTUUYECKUE
30HBI B KpHUCTaIaX. DJIEKTPOHBI B KpucTasuiax. [I[poBogHUKY, MOIYIIPOBOAHUKHN U TUIIEKTPUKH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
Bb1.0.12 «Xumusa»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-1 Cnoco0eH pemiats 3a1a4u NpogeccunoHaJIbHOM 1eATeJIbHOCTH HA OCHOBE NPUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX M 00LeHHKeHEPHbIX 3HAHNI, METOJ0B MaTeMATHYECKOr0 aHAa-
JIN3a M MOJIeJTUPOBAHUS

(bopMyIIMpyeT OCHOBHBIE 3aKOHBI OOIIEH XMMHH U COBPEMEH-
HYIO TEOPHUIO CTPOEHHUS BEIECTB

00BsACHSET 3dKOHOMCPHOCTH IIPOTCKAHNA XUMHYCCKHUX peaKHI/Iﬁ

OITMCEIBACT CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BC-

WJI-3 (OIIK-1) mecTs

I/ICHOHBB}/GT OCHOBHBIC OKCIIC-

HCIIOJIB3YCT OCHOBHBIC XUMHUYCCKHUEC 3aKOHBI AJI PCIICHUA
PUMCHTAJIBHBIC METO/bI OIIPEC-

CTaHIAPTHBIX 3a1a4

JACICHHUA (1)I/IBI/IKO-XI/IMI/IIICCKI/IX

o IIpOBOAUT BBIYUCIICHUS 110 XUMUYCCKHUM Q)opMynaM " ypaBHC-
CBOMCTB MAaTCPUAJIOB U U3C-

HHAM

JINHU U3 HUX
MIPUMEHSET Ha MPAKTUKE HABBIKKA 0OpaIeHus ¢ 1abopaTOpHBIM

000pyIOBaHNEM U XUMUYECKUMH PEAKTHBAMU

BJIaaCCT crocodbamu O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX
110 pE3yJjibTaTaM MPOBCACHUA XUMHNYCCKUX SKCIICPUMCHTOB

O0beM JUCHUILIMHBI COCTABIIAET 4 3aYeTHBIEC €IUHUILIBL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i arrecranmumn

®dopma
OTYETHOCTHU

Ounas

DK3aMeH 1 cemectp

Conep:xaHue TUCHUILTUHBI

Pazgea 1. OCHOBHbIE IOHATHUSA U 3AKOHBI XMMUM

Mecto xuMuu B psily HayK O MPUPOJIE, €€ CBA3b C IPYrUMU HaykaMu. OCHOBHbBIE XUMHUYE-
CKH€ TMOHSATHS M 3aKOHBI: 3aKOH COXPAaHEHHs MAacChl, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH Kpat-
HBIX OTHOIIICHUH, 3aKOH 0OOBbEMHBIX OTHOIIICHHI, 3aKOH ABOTaJIpo, 3aKOH YKBUBAJICHTOB.

[IpencraBieHust 0 CTPOCHHM BEIIECTBA JJISl MOHUMAHUS OKPYKAIOIIEro Mupa M sSBIECHUN
npupozsl. KBaHTOBO-Mexanuueckass Mojienb cTpoeHust aroma. Mojens Pesepdopna u ee Heno-
cratku. [lTocrynatel bopa. Henocratku teopumn bopa. [[BoiicTBeHHas nmpupoaa snektpona. Ilo-
crynar [le-bpoitns. [Ipunuun Heonpenenennoctu I'eitsenOepra. CTtpoeHue 3JIeKTPOHHON 000-
Jouku atoma. KBaHTOBbIe umucia. DHEPreTUYecKue COCTOSIHMSI 3JeKTpoHa B arome. [IpuHumn
[Taynu. IIpaBuna Kneukosckoro. IIpasuino Xynaa.

[Tepuomuueckas cucrema snementoB J[. 1. MenneneeBa u ee 3Hauenue. S- , p-, d-, f- ame-
MEHTBI: OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUS aTOMOB. VI3MeHeHHe CBOMCTB aTOMOB, IPOCTHIX U
cioHbIX BemecTs B [1C
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Pa3gen 2. PeaknimoHHAas CIOCOOHOCTEH BelIeCTB

Xumnueckasi cBsa3b. KoBanenTHast cBsa3b. CBOMCTBA KOBAJIEHTHOW CBS3U: HAIIPABICHHOCTD
n  Hacelmaemoctb. [lomsApHas  KoBaneHTHass  CBsi3b.  JIOHOPHO-aKLIENITOpHAas  CBS3b.
XapakTepuCcTUKa KOBAJICHTHOM CBSI3U: JUIMHA, IIPOYHOCTD, BAJICHTHBIE YIibl. J[IMHA U 3HEprus
OJIMHApHBIX U KPAaTHBIX CBsI3ed. G-, T - CBS3U. DPQPEKTUBHbIC 3apsbl aTOMOB B MOJIEKYJax.
DNEeKTpUYEeCKU MOMEHT AMIOIIsA. PaccMoTpeHne cxeM mepeKphIBaHMs aTOMHBIX OpOUTajel mpu
obpasoBanuy cBsseil B Monekyinax. ['mOpuamsalus BOJHOBBIX (yHKuuMit (Sp-, sp’-, Sp°-
TUOpUIM3AIHS ).

Honnas cBA3b. OCHOBHBIE TUIIBI B3aUMOACUCTBHS MOJIEKYI. CHIIBI MEXMOJIEKYIISIPHOTO H
BHYTPUMOJIEKYJIIPHOIO B3aUMOJEHCTBUs. BonopoaHas cBsA3b. BimsHue BOIOPOAHON CBS3U Ha
CBOICTBa BeIECTB. JJOHOPHO-aKIENTOPHOE B3aUMOAECHCTBAE MOJIEKYII. DJIEKTpUYecKasi Ipupoja
CHJI MEXMOJIEKYJISIPHOTO B3auMozeicTBusl. OCOOCHHOCTH CTPOSHHS BEIECTB B ra3000pa3HOM,
JKUJKOM U TBEPIOM COCTOSIHUH.

Pazgen 3. Xumunueckasi TepMOAUHAMHUKA U KHHETUKA

DHepreTuka XMMHUYECKUX MPOLECCOB. BHYTpeHH:S 3HEprus U 3HTaIbIUA. TepMoXxuMHuue-
CKHE 3aKOHBI U YpaBHEHUs. DHTaIbIM 00pa30BaHMs XUMUYECKUX coeauHeHuil. Tepmoxumuye-
CKHE pacyeTbl. DHTPONHS U €€ U3MEHEHHUS MPH XUMUYECKHX Iporeccax U (a3oBbIX Mepexojax.
Oneprust ['ub6ca u ee U3MEHeHUE NMPU XUMUYECKUX MpoLeccax. Y CIOBUS CaMONPOU3BOILHOIO
IIPOTEKAHUS XUMUYECKUX PEAKLUN.

CKOpoCTh peaklMu U METOIBI €€ peryiaupoBanus. [IpenMer XMMUUeCKON KMHETUKH U €€
3HayeHre. OCHOBHBIC MOHATHUS: CUCTEMa, KOMIOHEHT, ()a3a, TOMO- M T'€TepPOreHHBIC PEaKIUH.
CKOpOCTbh TOMOI€HHBIX M T€TEPOr€HHBIX XUMUYECKUX peakuuid. PakTophl, BIUAIOIINAE HA CKO-
POCTb XMMUYECKON PEAKLMHU: IIPUPOJIA PEArMPYIOLIUX BELIECTB U PACTBOPUTEIIN, KOHIICHTPALIHS,
TEMIIEPATypa, HAIMYUE B CUCTEME KaTaJIN3aTOpOB. T€OpHUs aKTUBHBIX CTOJKHOBEHUN. DHeprus
aKTUBaLMU. YpaBHEeHUE AppeHuyca. MoleKyIsspHOCTb U MOPSAO0K peaKluy.

OcHOBHBIE IOHATHS U DJIEMEHTBI TEOPUU KaTaJIN3a.

Xumunyeckoe paBHoBecue. OOpatumble peakiuu. [[ogBuKHOE XMMHUECKOE PaBHOBECHE.
XapakTepHuCcTUKa XMMHYECKOT0 paBHOBecus. KoHCTaHTa paBHOBECUSI M €€ CBSI3b C TEPMOJMHA-
mudeckumu QyHkiusamu. [Ipunnun Jle-Illartense. XuMuueckoe paBHOBECHE B TOMOTEHHBIX U
TFeTEPOreHHBIX CUCTEMAX.

Pa3nen 4. Xumuveckne cucTeMbl

PactBopel. Mexanusm mpoiiecca pactBopenusi. TernoBsie 3¢ deKTsl TpeoOpa3oBaHusl pac-
TBOpOB. HeHackllleHHbIe, HACHIIIEHHbIE M MEPEHACHIIEHHbIE PacTBOpPbl. PacTBopuMOCTh pa3-
JUYHBIX BEIIECTB B BOJIE. BhIpakeHNe KOJIMYECTBEHHOT'O COCTaBa PACTBOPOB.

DIEKTPONUTHYECKAs] IUCCOLUALNS U €€ MPUYUHBI. PacTBOpBI 3JE€KTPONUTOB U UX CBOM-
ctBa. Tumbl 37eKTpoauToB. CTENeHb SJEKTPOJIUTUYECKON nuccoruanuu. VoHHbIE ypaBHEHUS
peakuuii. OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakiuu. Jucconumanus Boasl. MoHHOE npou3Be-
JeHre Bojbl. Bomopoansiii nokazarens. ['uaponns coneil. CTyneHYaTbli 1 COBMECTHBIN THIIPO-
nu3. UHukaTopsl.

DIEeKTPOXUMHUYECKHE CUCTEMBI. [IOHATHA 00 AIEKTPOIHBIX MOTEHITHANTAX. DJIEKTPOJBH-
JKylllas cuijia u ee u3Mepenue. YpasHenue Hepuera. ['anpBaHMueCKE 3JIEMEHTHI.

Onektponu3. 3akonsl Papajnes. Beixon no toky. [lpakTuyeckoe npuMeHeHUE 3IEKTPOITH-
3a: MOJy4eHrue W papuHUPOBAHUE METAIIOB, MOJYyYEHHUE BOJOPOJA, KHCIOPOJa U JAPYTUX Be-
IIECTB, TaJIbBAHOCTECTHUS M TalbBaHOILIACTHKA.

Pa3znen S. Heoprannyeckasi Xumus
OO0mas XxapakTepucTUKa U CBOMCTBA HEOPTAHUIECKUX COCTMHECHUM.
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s-Onementsl | u I rpynm nepuoaudeckoit cuctemsl asemenToB J[. . MenaeneeBa. Obmas
xapakrepuctuka. Haxoxxnenue B npupone U nonsydeHue. XMMUYECKHE CBOWCTBA. JKeCTKOCTb
BOJIBL.

p-Onementsl Il u IV rpynn nepuoguyeckoit cucremsl anementoB Jl. M. Menneneesa.
OO6mas xapakrepucTruka. BakHeime XuMrUIecKrue CBOMCTRA.

p-Onementsr V — VII rpynn nepuoaudeckoit cucreMsr anemenToB J[. . Menneneesa. O0-
11asi XapakTEepUCTUKA U BaKHEHIINE CBOMCTBA 3JIEMEHTOB U UX COEIMHEHUIA.

d-DnemenTsl mepuoarueckoi cuctembl 3emenToB JI. M. Menpaeneea. B3aumoneiictBue
METaJIJIOB C MIPOCTHIMU U CIIOKHBIMU BeniecTBaMu. O0J1acTH MpUMEHEHUS.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.13 «n:xenepHasi rpaguka

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTUCHMIIJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-6. Cnioco0eH y4yacTBOBaTh B pa3padoTKe TeXHUYECKOI JOKYMEHTALlUH, CBI3AHHOM ¢
Nnpo¢eccHOHAILHON 1eSITeJIbHOCTHI0 HA OCHOBE IPMMEHEHHS CTAHAAPTOB, HOPM H NPABUJI

NJI-1 (OIIK-6)

Hcnonp3yeT TEXHUYECKYIO U
CIIPABOYHYIO JTUTEPATYPY,
HOPMATUBHBIE JOKYMEHTBI
IIPH BBITIOJTHEHUH HCCIICIOBA-
TEIbCKOU paboThI B 001aCTH
TEXHOJIOTUU M METOJIOB JIHa-
THOCTUKHM HAaHOMATEpPUAJIOB U
W3AEIUN U3 HUX

dbopmynupyer OCHOBHBIE TpeOoBaHUs HOPMAaTHBHO-
TEXHUYECKOH JIOKyMEHTAIlUW, PErJaMCHTUPYIOIICH MpaBuia
o opMIICHHUS YepTEKEH

NEPEUnCIsieT U XapakTepu3yeT BHIbl U KOMIUIEKTHOCTh KOH-
CTPYKTOPCKHUX JOKYMEHTOB, CTaIUH pa3padOTKH, 0003HAYECHUE
U3JIeTHH M KOHCTPYKTOPCKUX JOKYMEHTOB

MPUMEHSET METOJBI U ATaIbl Pa3pabdOTKU TpapuuecKOi U TeK-
CTOBOM JOKYMEHTALMH Ul OCTPOeHUs rpaduuecKux n3olpa-
JKEHUH, YepTekEed M CXeM, KOHCTPYKTOPCKOM JOKYMEHTAIUU
IIPU IOCTPOCHUHU YepTexel fetaneil 1 cOOPOYHBIX €AMHHUI

AQHAIM3HUPYET NPABUIBHOCTH BBIIIOJIHEHHS 3CKU30B, IETAIUPO-
BaHUs, COOPOYHBIX YepTekell, TEXHHYECKUX CXEM B COOTBET-
CTBUU C OCHOBHBIMHU TPEOOBAHHUAMU HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTAllMH, PperjaMeHTUpYIoIleld IpaBuia OQOpMIICHUS
yepTeKen

BBITIONTHSIET YEPTEXKHU JIeTaNeld U COOPOUHBIX €TUHUI] B COOTBET-
CTBHM C HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIUEH

O0bem AUCHHUIIVIMHBI COCTaBJIACT 5 3a4eTHBIX CIAWHUIIL.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
p Ounas
OTYETHOCTHU
3auer 1 cemectp
3auer 2 ceMecTp

Conep:xxaHue TUCHUILTUHBI

Paszgea 1. Touka, npsimasi, JIOCKOCTb.

MeTtonpl npoennpoBaHus — LIEHTpaJIbHOE U MapaienbHoe. [nockoctu npoeknuii. Opro-
roHaJbHOE MpoenupoBanue. [IpoennpoBanye TOUkU U IpsIMoi JuHUM. [IpsiMblie obmiero u yact-
HOTO I0JIOKEHUSA. B3auMHOE 1OJI05KEHNE IBYX NPSAMBIX B IIPOCTPAHCTBE.

Omnpenenenre HCTUHHONW BETMYMHBI OTpe3Ka MpsAMoil obiero nonoxenus [Ipoennposanue

IPSIMOrO yria.

CrniocoOb1 3a1anus MmIockocTH. Touka u mpsMas B miockocTu. [lnockocT yacTHOro mo-
psanka. Ilepecedenue npssMol JIMHUU € IJIOCKOCTHIO. [Iepeceuenne miuockocTei.
[TapannenpHOCTh M NEPIICHIUKYISIPHOCTD MPAMBIX U IUNIOCKOCTEN. [103nnnonHbIe 3a1auu.
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Pa3zgen 2. 'eomeTpuyeckoe yepuyenue
Crannaptet EKC/. Odopmnenne yeprexeit. @opmarel. MacmTadbl. Jluauu. [pudsl.
OcHOBHasi HAMKCh. YKIIOH, KOHYCHOCTb, COITPSKECHHUSI.

Pasznea 3. [IpoekniuoHHoe YepyeHue.

OcHoBHBIE TpaBWIa BHITIOTHEHHS M300pakeHUil. OCHOBHBIC BHJIbI. J[OTIOTHUTENBHBIE H
MecTHbIe BUJBI. [IpocThie u cioxHble pa3zpesbl. M300paxkenue rpaguueckux MarepualoB Ha
gyeprexkax. [Ipoeknmonnoe uepuenue. M3o0paxkenue cedeHuit. BeiHOCHBIC 3neMeHTHl. HaHece-
HUE Pa3MepoB.

Pa3znea 4. [loBepXHOCTH. AKCOHOMETpPHUYECKHE MIPOCKIMH.

MHororpanssle nosepxHoctd. [loBepxHoctn Bpamenus. IlepecedeHue NOBEpXHOCTEU
IUIOCKOCTBI0. B3anMHOE nepeceueHne noBepxXHOCTEN.

AkcoHomeTpudeckue npoekiuu. [IpsmoyronbHoe U KocoyroiabHoe npoenuposanue. [Ips-
MOYTOJIbHasi U30METPUUECKAsl U JUMETpUYECKas IPOCKLUU.

Paznen 5. PazbemMHBbIe M HEpa3beMHbIE COCIHHEHMS.

Pazbemubie coenuuenus. OCHOBHBIC MapaMmeTpsl pe3bObl. M300paxkeHne u 0003HaUCHUE
pe3bObl. YTPOIIEHHbIE M300paK€HUs Pa3beMHBIX COCIUHEHHUM OO0JITOM, IIMHIIBKOW, BHHTOM,
mrrud oM, mmorkoi. CoenuHenue Tpyd MyQpTOH.

HepasbwemHubie coequHenus. M3o0paxenue 1 0003HaYCHUE Ha YyepTekaX CBAPHOTO COCIIH-
HEHUS, COCNMHEHMS TTaifKOM 1 CKIICMBAHHCM.

Pa3nen 6. cku3bl M paGoune YepTeKH JeTajei.

Ocku3bl, MX HazHaueHue. [locienoBaTenbHOCTD BBIMOIHEHUS cku3a. OOMep pa3MepoB Je-
Tanu. IHCTpYMEHTHI 11t oOMepa pa3MepoB JICTalIH.

Paboune ueprexu. [lonstue u onpenenenue. [IpaBuna BbIMONHEHUS pabouuX udepTexen
netaned. Macmtad nzobpaxenus. Konuuectso BunoB. Hanecenue pasmepos.

Pa3znen 7. Coopounblii yepTe:xk. deranupoBanue coopounoro yeprexa. Texuuueckas
AOKyMEHTaLHsl.

[TocnenoBarenbHOCTh BBIMOJIHEHUS YepTeka cOOpoUHON equHuIbl. Crenudukanus usje-
must. @opma cnenmduranuu. Iopsgok BHeceHus 3anucei B cnenudukanuio. [TocnenoBaTens-
HOCTb BBINIOJIHEHUS! Y4eOHOro cOopodHoro yeprexa. KomnoHoBka ueprexa cOOpOUYHOMN elUHU-
upl. CoryiacoBanue (GpopM M pa3MepoB CONPSIKEHHBIX JleTaleil. YCIOBHOCTH M YIPOIIEHUS
M300paXeHU Ha COOPOYHBIX YepTeKax. YTUJIOTHUTENbHBIE ycTpoiicTBa. Hanecenue pasmepos.
Hanecenne HomepoB no3uLui.

[TocnenoBarenbHOCTh YTEHHUS COOPOYHOTO uepTeka. [leTanupoBanue cOOPOYHOTO yepTe-
xa. OnpezaeneHue pa3MepoB Aetanu. Beioop Maciiradba nzoopaxeHus.

TexHuueckas qokymeHTanus. @OpMBbI U OPAIOK €€ 3aI0THEHMS.
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AHHOTAIUA K padoyeil mporpaMmMe JUCUMILIHHBI
b1.0.14 «IlpukaagHas MeXaHMKA»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-1 Cnoco0eH pemiats 3a1a4u NpodeccHoHaNIbLHOI 1eATeJIbHOCTH HA OCHOBE NIPHUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX M 00IIleMHKeHePHbIX 3HAHUI, METO/I0B MATEeMATHYECKOr0 aHA-

JU3a U MOAC/ITUPOBAHUA

WJI-1 (OIIK-1)

Hcnonp3yer MaTreMaTHYeCKU
amnmapar, 1Js OlHUCcaHus, aHa-
JM3a, TEOPETUYECKOTO U IKC-
MEePUMEHTAIBHOTO UCCIIEIO0-
BaHUS U MOJEIIUPOBaHMs Pui-

3HATh OCHOBOIIOJIArAFOIIME METO/IbI PACUETOB HA MPOYHOCTh U
KECTKOCTh YIIPYTUX T, MOPSIIOK pacueTa JeTalel U y3JI0B
o0opynoBaHus

YMCHHEC BBIIIOJHATL PACUYCThI HA ITPOYHOCTD, JKCCTKOCTh U AOJI-
TOBCYHOCTH Yy3JI0B I[eTaJ'Ieﬁ O60py,[[OBaHI/I$[ IIpH IIPOCTLIX BH-
JAax Harpy>KCHUs, HpOCTCﬁHIPIG KHMHCMATHUYCCKUC paCUYCThI

3UYCCKUX U XUMHYCCKHX CHU- ABWIXKYIHIUXCS 3JICMCHTOB O60py,I[OBaHI/I$I

CTEM, SIBJICHUH U IIPOLIECCOB,
UCIMOJIb30BaHUS B 00YYEHUH U
po(hecCUOHATILHON JesTeNb-
HOCTH

BJIAICHUC HAaBbIKaMU OIIPCACIICHUA CBOICTB MaTCepurajioB U pac-
4cTa 3aliaca Ipo4YHoOCTH, YCTOﬁqHBOCTH 1 HaJC)KHOCTHU THUIIO-
BBIX KOHCTPYKHI/Iﬁ B YCJIIOBUAX JUHAMHUYCCKUX W TCIIJIOBBIX
Harpys3ok

Oo0Bem AUCHHUIIIMHBI COCTAaBJIACT 3 3a4eTHBIE CANHUIIEI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTH

Ounas

3ayer 3 cemecTp

Conep:xanue TUCHUILTUHBI
Pa3znea 1. PACYHETHBI HA PACTSXKEHUE U CX)KATUE
Tema 1. BBEJIEHUE

3amaun Kypca, €ro cBA3b ¢ OOUICHAYYHBIMU U CIIEUANbHBIMU AUCUUIIITMHAMH. OCHOBHBIE
nousaTus. PacuerHsle cxembl. Cxemaruzanusi Gopm aeraneit. Onpenenenue Opyca, MIaCTHHBI,
0007109ku. OCHOBHBIE TUTIOTE3HI 0 JehOPMUPYEMOM Telle. YTPYTrOCTh U MIACTUIHOCTD. Jedop-
MallM{ JIMHEHHbIe U yrioBble. BHemnue cunel 1 ux kiaccudukamus. Cunbl 00beMHbBIE U T10-
BepxHOCTHbIE. [locTosiHHBIE U BpeMeHHbIe. CTaTHUeCKHe U TUHAMUYECKHe. 3a/laHHble Harpy3KH.
Peakuuu onop. [Ipunnun Cen-Benana. ITpuHuun He3aBucuMocTH OeiCTBUS cwil. BHyTpeHHHE
CWJIBI M METOJ1 UX olpenieieHus. BHyTpeHHUe cuioBble pakTOphl B MONEPEYHBIX CEUEHUIX Opyca
U COOTBETCTBYIOIIME UM Jedopmanuu. HanmpsbkeHune nojiHoe, HOpMallbHOE U KacarenbHoe. [1o-
HATUE O HAIPSDKEHHOM 1€(OPMUPOBAHHOM COCTOSIHUH.

Tema 2. PACYETBI HA PACTSXKEHUE N C)KATUE

LleHTpanbHOE pacTsDKEHUE-CKATHE.
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OeMeHThl KOHCTPYKIMH, paboTaronMX Ha pacTshkeHue U cxathe. CTep)KHHU, CTEP)KHEBbIE
CHCTEMBI, ()epMBbI, BUCSIUNE KOHCTPYKIIHH.

[Tpuniun Cen-Benana. HanpsbkeHusi B MONMEPEUHBIX CEYEHUSIX CTEPKHsI. MakcumaibHbIe
Hanpsbkenus. Jledopmanmu nmpoponbHbie U nonepednsie. Koagdumuent Ilyaccona. 3akon I'yka.
Moayns ynpyroctu. OmnpeneneHre OCeBbIX NEpeMElICHUH MONEepeYHbIX CEYEHUH, JKeCTKOCTh
IpU pacTsHKeHUH U cxatuu. IloTeHnmanbHas sHeprus ynpyroil aedopmaruu. YenbHas mo-
TeHIMaJIbHAas SHEprus. PaccMoTpeHre HOpMalbHbIX CUJI, HOPMAJIbHBIX HAaNPsKEHUH B Ionepey-
HBIX CEYEHMSIX U OCEBBIX NEPEMEIIECHUN 3TUX CEUEHUH B pa3IMYHBIX CIydyasx Harpy:KeHUuil
CTEp>KHs 0ceBbIMU criiaMu. [locTpoeHre COOTBETCTBYIOIIUX AIIIOP.

PacueTsl Ha MPOYHOCTH M JKECTKOCTh IPU PACTSHKEHUM U CXaTWM. Pacuer mo gomyckae-
MBIM HalpspKEHUSAM M JollyckaeMbIM Harpys3kam. Kosddunuent 3anaca. Tunsl 3aaa4 npu pac-
4yeTe Ha MPOYHOCTh: MPOBEPKa Ha MPOYHOCTH, MOAOOP CEYCHUH U OMpeeNeHHE JOITYCKaeMOi
Harpy3ku. PacueTsl Ha &KeCTKOCTb.

Craruyecku Heorpeaenumble cuctemsl. [IpuMepsl u nopsiiok pacuera. ['eomerpuueckue u
¢du3nueckue ypaBHEHHsS COBMECTHOCTH Jedopmanuii. PacueTsl cTaThyecku HeonpeaeauMoi
KOHCTPYKLUU IPYU U3MEHEHUU TEMIIEpaTyphl U HAIMYMHU HETOUHOCTH U3TOTOBJICHUS MpU COOpKE.

Pasgen 2. TEOMETPUYECKUE XAPAKTEPUCTUKU ITJIOCKUX CEYEHUI

Tema 3. TEOMETPUUECKUE XAPAKTEPMCTUKHU IJIOCKMX CEYEHUIA

Cratnueckue MOMeHTHI Tutomaau. Llentp ceuenus. OceBbie, IEHTPOOEKHBIE U TOJSPHBIE
MOMEHTHl HMHEpPUUHU. 3aBUCUMOCTH MEXAY MOMEHTAMH MHEPLMH NPHU IapajuIeIbHOM IIEPEHOCce
ocell 1 Ipu MOBOPOTE Oceid. [ TaBHBIE OCH MHEPIMH U TJIaBHbIE MOMEHTHI HHEpUUH. BriBox dop-
MyJ1. OnpeneneHne MoyIoKEeH!sI II1aBHbIX HEHTPAIbHBIX OCEN U BHIYUCIIEHHUE IT1aBHBIX MOMEHTOB
WHEPLUH CIIOKHBIX CEYEHUM.

Paznen 3. PACYETBI HA U3I'b U KPYUEHUE
Tema 4. PACYETBI HA U3I'Ub

Buewnue cuiibl, BbI3bIBatonie u3rud crepxxus. Onopsl v onopHele peakiuu. Kiaccugu-
Kaius BuaoB u3ruoa. [Ipsmoit nonepeunsiii u3aru6. OnpeaeneHre BHYTPEHHUX CUIIOBBIX (DaKToO-
POB B IONEPEYHBIX CEYEHUSX OanoK Mpu M3ruode (M3rudaromuii MOMEHT U MONepeyHas CHila), uX
smopel. JIuddepennpanbHble 3aBUCUMOCTH MEXAY M3TrHOAIOIIMM MOMEHTOM, MOMNEepeuyHO CH-
JIOM 1 HTHTEHCUBHOCTBIO PACTIPEIECIICHHON HATPY3KH.

BriBoa hopmysisl A1t onpesieseHns HOpMaJbHBIX HANPSDKEHUH MPH YucTOM u3rude. 3aBu-
CUMOCTh MEX]ly M3TH0aroIMM MOMEHTOM M KPUBU3HOM M30THYTOM ocH Oanku. KecTKocTh mpu
u3rube. PacripocTpaHeHune BBIBOJOB YHCTOTO M3ruba Ha IJIOCKUN momnepedHbii u3rub. Kaca-
TeJbHBIE HANIPSHKEHUS MPH TIIOCKOM ToniepedroM u3ruode (popmyma JI.M. XKypasckoro), mpume-
pbl puMeHeHus. | naBHble HampsbkeHus npu usrude. IlocTpoeHue smoop HOpPMabHBIX, Kaca-
TEJbHBIX U PACUETHBIX HANPSDKEHUM MpH M3rube Mo TpeTheil rumore3e npoyHoctu. Pacuer Ha
npouHocTh. [logbop ceuenuii. OnacHoe ceueHue M OMacHble TOUYKU B ceueHUH. ParmoHanbHble
ceuenus 6anok. [lorenuunanbHas sHeprus ynpyroil nepopmanuu. AuddepenunanbHoe ypaBHe-
HUe U30rHyTOH ocu Oanku. MHTerpupoBanue auddepeHnnanbHoro ypaBHEHUs MPH 33JaHHBIX
TPaHUYHBIX YCJIOBUSAX CONPSDKEHUS Y4acTKOB. BRIBOJ M MpUMEHEHHE YHHUBEPCAIbHBIX YpaBHe-
HUI U1 onpesieieHus Mporuda 1 yria moBopoTa IMONepevyHoro ceueHus Oanku.
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Tema S. PACYETBI HA KPYUYEHUE

Kpyuenue crepkHsi KpyIJIoro U KOJIbLEBOTO MONepeyHbIX ceueHui. BoiBoa dhopMyiibl uis
OIpe/IeNICHUs KacaTeJIbHbIX HAIPSDKEHUH B IIONIEPEYHOM CEUEHUH.

VYron 3akpyuuBanus. KecTkocTh npu KpydeHuu. I maBHble HanpsokeHus. [loTeHuumanbHas
SHEPTUs ynpyrou aedopManuy Mpu KPyYeHHU. DMIOPHI KPYTAIIMX MOMEHTOB, HANPSOHKCHUN U
YIJIOB 3aKpy4YMBaHHMs. Pacuer Ha MPOYHOCTH U KECTKOCTh IPU KPYUEHUU.

OcCHOBHBIE pe3yNbTaThl TEOPHH KPY4EHHUS OpYChEB HEKPYIJIOro ceyeHHus. MemOpaHHas
AHaJIOrus U €€ IPUMEHEHUE.

Cratuyecku HeollpeenuMble 3aauu Ipu KpyueHuu. [Ipumep.

Tema 6. 3SAKJIIIOYEHUE
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.0.15 «OcHOBBI 3JIeKTPOTEXHUKH M JIEKTPOHUKID)

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTUCHMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-5 Cnoco0eH NpUHUMATH 000CHOBAHHbIE TEXHUYECKHE PellieHUsl B MPOo(deccHoHab-
HOI1 1eITeJIbHOCTH, BLIOMPATH 3(p(peKTUBHBIE U 0e30aCHbIe TEXHUYECKHUE CPeACTBA U TeX-
HOJIOTHH

NJI-2 (OIIK-5)

OrieHUBaET TEXHOJIOTHUHU U3T0-
TOBJICHUS] HAHOMATEPUAJIOB U
W3AEIUI U3 HUX C O3ULIUHU
06e30macHOCTH ¥ 3P PEeKTUBHO-

YMCThb BLI6I/IpaTb H606XOI[I/IMBIG QJICKTPOTCXHUYCCKUC YCTpOﬁ—
CTBA M1 MalllMHbI IPUMCHUTCIIbBHO K KOHerTHOI\/JI 3aaa4e ¢ y4dc-
TOM 0€30IaCHOCTH U 3(1)(1)CKTI/IBHOCTI/I IIPpOU3BOJICTBA

CcTH
O0BLeM JUCIHHUIIIMHEI COCTABISIET 3 3a4ETHBIE €IUHUIILL.
@DopMbI IPOMEKYTOYHON aTTeCTAIIUMN
dopma
P Ounas
OTYETHOCTH
3auer 4 cemectp

Conep:xaHue TUCHUILTUHBI

Pa3nen 1. DiekTpuyeckue 1enu MOCTOSIHHOIO TOKA

OcHoBHblIe NOHATHS U onpeneneHus. [Ipocreiimme nuHENHbIE IEKTPUYECKUE LIENH. 3aKOH
Owma. Pexxumbl paboThl aekTpuueckoil nenu. [loteHuanpHas guarpamma. JHepreTuueckuii 0a-
JaHC B DJIEKTPUYECKMX LEeNAX. MeToabpl pacyeTa CIOXKHBIX LENed MOCTOSHHOIO TOKA. 3aKOHBI
Kupxroda. Meto KOHTYpHBIX TOKOB. MeTo 1 HalokeHusl (Cynepno3uiiuu). MeTo1 y37I0BBIX IMO-
TEHLMAJIOB U JBYX Y3JI0B. MeTOl 3KBUBAJIEHTHOIO reHeparopa. [IoHsATHEe HETMHENHBIX JIEMEH-
TOB. BosbT-amMnepHble XapaKTepUCTUKU. AHAIUTUYECKUI U rpapUuecKuii METO/IbI pacyera lie-
el MOCTOSIHHOTO TOKA C HENMMHEWHBIMU 2JIEMEHTAMH.

Pa3znen 2. Daexkrpuyeckue nenu 0AHO(a3HOro M Tpex¢asHOro nepeMeHHOro CHHyco-
HJIAJIBHOI0 TOKA.

OcHoBHbIE TOHATUS U onipeaesieHus. [IpocTeie enu cuHycou1aabHOTO TOKa. 3akoHbl OMa
u Kupxroda nms memneit CHHyCOUIaIbHOTO TOKAa. BEeKTOpHBIE AHarpaMMbl TOKOB U HAIIPSDKCHHM.
Pe3onanc HanpsbkeHuid. AKTUBHAs, peakTUBHAS U MOJIHASI MOIIHOCTH. Pa3BeTBIEHHBIE IEKTPU-
yeckue e ¢ R, L,C snementamu. Pe3onanc TokoB. KoahduimeHT MOITHOCTH U CITOCOOBI
ero nosbiieHus. [IpeumymiecTBa TpexdasHbix nemned .CrocoObl cCOeNUHEHUS HWCTOYHUKOB U
MPUEMHUKOB TpexdaszHpiX mneneil. CooTHOMmEeHUs MeXy (pa3HbBIMU U JIMHEWHBIMUA HAMPSKCHH-
amu. CoeuHEeHNEe NMPUEMHUKOB «3BE301» MPU CUMMETPUYHON U HECUMMETPUUHOM Harpyske.
Bekropubeie nuarpammbl. CO€MHEHUE NMPUEMHUKOB «TPEYTrOJIBHUKOM» MPU CUMMETPUYHOU U
HECUMMETPUYHON Harpys3ke. BekropHble muarpamMmmbl . MOITHOCTE Tpex(ha3HOH dIEKTPUIEeCKOn
IeTH, CITOCOOBI U3MEPEHUSI MOIITHOCTH I TPEX- M YETHIPEXIPOBOJAHBIX IIeTel. 3alUTHBIE 3a-
3eMJICHUS U 3aHYJICHUS B TPeX(Pa3HbIX CETIX.
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Pazgen 3 DiiekTpuyeckue MammHbI

Ha3nauenue, ycTpoiCTBO M NHpUHIMII ACUCTBHUS TpaHC(hOpMATOpoB. PexxuMbl paboOThI
TpancopmaropoB. Cxembl 3amenieHus TpancopmatopoB. K.m.j. ¥ moTrepu SHEpruu TpaHC-
dopmatopoB. Haznauenwue, 00J1acTh MPUMEHEHUS U YCTPOHCTBO ACHHXPOHHBIX MaminH. Pexu-
MBI pa0OThl ACHHXPOHHBIX MamuH. [IpuHIUTT ACHCTBUSA aCHHXPOHHBIX nBurateneit (AJl). Pery-
nupoBanue 9actoTsl Bpamienust AJl. CrnocoOsr mycka AJl. Ha3nadenwue, 0061acTh IPUMEHEHUS U
ycTpoiictBo MamuH mnoctossHHOro Toka (MIIT). Pexumbr paboter MIIT. Knaccudukanus mo
cnioco0y Bo30yxaeHusi. [IpuHIMI qeiicTBUS ABUraTesei MOCTOSHHOIO TOKA, PEryJIMPOBAaHUE Ya-
CTOTBI BpallleHus, crocoObl mycka. ['eHepaTopsl MOCTOSIHHOTO TOKa. OCHOBHBIE XapaKTEPUCTH-
KH.

Pa3nes 4 OCHOBBI 2JIEKTPOHUKH.

OcHoBHbIE NTOJIOKEHUSI 30HHOU Teopuu. [lonmynpoBoaHUKOBBIE MaTepuaisl. Biusuue npu-
Mecel Ha ux cBoiicTBa. CBoiicTBa P-n mepexoza. [1omynpoBOAHUKOBEIE TUOIBI, KJIACCH(pHUKAIINS
U MapKHUpOBKa, BOJIbT-aMIIEpHAsl XapaKTEePUCTHKA, OCHOBHBIE ITapaMeTphl, 00JacTh IPUMEHEHHUSL.
HeynpaBnsemsbie u ynpaisieMble TUPUCTOPBI, UX XapaKTEPUCTUKHU, MAPKUPOBKA U MapaMETPhI.
[TpuHIMIBI BHIIPSAMIICHUS IEPEMEHHOTO TOKA. BUMONIAPHBIN TPaH3UCTOP U CXEMBbI €ro BKIIOYe-
HUA. Y CUITUTENbHBIE CBOWCTBA OUIIOISIPHOTO TPAH3UCTOPA.
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AHHOTAIUA K padoyeil mporpaMmMe JUCHUILIHHBI
Bb1.0.16 «MeTpoJiorusi ¥ CTAaHJAAPTU3ALMS»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-6 CnocofeH y4acTBOBATh B pa3padoTKe TEXHUYECKOH TOKyMeHTALUM, CBSA3aHHOIi C
NnpoeccHOHAIBLHOM 1esITeILHOCTHI0O HA OCHOBE NPMMEHEHHs CTAHAAPTOB, HOPM M NPaBUJI

NJI-1 (OIIK-6)
Hcnonb3yeT TEXHUYECKYIo 1 | 3HaTh HAYYHBIE H METOJMYECKME OCHOBBI METPOJIOTHH U CTaH-
CIIPaBOYHYIO JIUTEPATYpY, JapTU3aLUU

HOPMAaTUBHBIC TOKYMCHTBI

IIPY BBITIOJIHEHUH UCCIIEN0BA-
TEILCKON paboThl B 001aCTH YMETh PUMEHATh TEXHUYECKYIO 1 HOPMATUBHYIO JOKYMEHTAa-
TEXHOJIOTHUH U METOJI0B J1a- LU0 TI0O METPOJIOTHH M CTaHIAPTU3AIMH B MPO(eCCHOHATBHOM
THOCTUKH HAaHOMATEpHAJIOB U | ACATCIBHOCTH

M3ASTINH U3 HUX

O0beM JUCHUIIMHBI COCTABIIAET 3 3a4YETHBIEC €IUHULIBL.

®opMbI IPOMEKYTOYHOM aTTeCTallNH

®dopma
OTYETHOCTHU

Ounas

3auer S CeMecTp

Conep:xanue TUCHUILTUHBI

Pa3znen 1. OcHOBHBIE TOHATHSA METPOJIOTHH.

CpenctBa, METO/IBI M MOTPEIIHOCTH U3MEpEeHHUN. [IpUHIUIIBI TOCTPOEHMS CPEACTB U3MEpE-
HUSA U KOHTpOoJsi. V3mepenust Gu3ndecKux BEIMYMH. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS PE3YJIb-
TaTa U3MEPEHUs, AITOPUTMBI 0OpPaOOTKH MHOTOKPATHBIX U3MEPEHUH.

OnTumu3zanus TOYHOCTH U BBIOOp cpelacTB u3MmepeHus. [lokazarenn kauecTBa M3MeEpH-
TeTbHON MHPOPMAIUH.

Paznes 2. Obecnneuenne eJMHCTBA H3MEPEHU I

OcHoBHble TONI0KeHUA 3aKkoHa P «O6 obecneueHun equHCTBa M3MepeHuin». [IpaBoBbie
OCHOBBI 0O€ecIieueHus eJMHCTBA U3MepeHnid. OpraHu3alMoOHHbIe, HAYYHbIE 1 METOAMYECKUE OC-
HOBBI METPOJIOTHUECKOT0 00eCieYeHUsl TPEeIIPUSITUH.

CrpykTypa ¥ GyHKIIMHA METPOJOTHYECKON CITYKOBI.

Pa3nea 3. [loBepka n kannOpoBKa.
Mertponoruueckas arrecTalus U MmoBepka cpeacTB udmepeHuil. Kanubposka u ceptudu-
Kallks CPEeJICTB U3MEPEHUH.

Pa3znen 4. OcHOBBI CTaHIAPTH3ALMH.

Ilenu u 3agaum crapaaptuszauuu. HayuHble U MeToAMuYeCKHE OCHOBBI CTaHAAPTU3ALIMU.
[Tepexox OT cTaHAAPTU3ALMH U CEPTU(DUKALNU K TEXHUYECKOMY peryiupoBaHuio. TexHuueckoe
perynupoBanue kak noautuka P®. 3akon PO «O TtexHuueckom peryaupoBanumny, O3 184.
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Mecto u poab ctangaptu3anuu. CylniHOCTh U COIEpKAHUE CTaHIAPTH3alU. 3a1a91 CTaH-
naptuzanuu. OCHOBHBIE MOHSTHS U ONPEACIICHUS B CUCTEME CTaH apTU3aIUH.

Pa3znesn 5. Opranmsanusi pador mo cTaHAapTH3alMH, HOPMATHBHbIE JOKYMEHTbI M
TpeOOBaAHUS K HUM.

Bunasr cranmaproB. Ilopsimox pa3paboTku craHaapToB. [ OCyZapCTBEHHBIM KOHTPOJIb H
Ha/130p 3a cOoOIII0/IeHMEM TPeOOBAaHUM HAIIMOHAIBHBIX CTaHAAPTOB.

HopmaTtuBabie n1okyMeHTsI 10 cTanaaptusaiuu B PO. Ctpykrypa crangapra. Kommiekc-
HbIe cucTembl oomerexunyeckux ctangaproB ECK/I, ECT, ECTIIII, ECAII u ap.

CranmapTbl Ha OCHOBHBIE TTapaMeTphl U NOKa3arenu o0bekTa. CTangapTu3anus u yHu(u-
KallHs.

Cranpaptel Ha TY. CrangapTel Ha 4acTHBIM NOKa3aTeslb KadecTBa. TepMUHOJIOTMYECKUE
CTaHJapTBhI.

Pazgea 5. Cranaapruzauus Hopm B3anmosamensiemoctu. ECJIII — ocHoBa B3aumo3a-
MEHSEMOCTH.

TodHOCTH 0OPAOOTKH JETANCH TUIIOBBIX COCIMHECHHUM (TIOHATHS: MPEIEIbHOE OTKIOHCHHE,
JIOTTYCK, MOJIe J0IMYCKa, OCaJKa; METObI pacueTa MocagokK; MOKa3aTeJIM TOYHOCTH).

CucreMbl TONMYCKOB M TMOCAAOK (MPUHIUIBI MOCTPOCHUSI CHCTEM JOMYCKOB U IOCA/IOK;
eaunHas cucreMa JonyckoB U nocagok — ECII; cucrema npeanoYTUTENbHBIX YUCEN U [TapaMeT-
PUYECKHE PAIBI, paCcUYET MOCAI0K C 3a30pOM U HATATOM).

CrarucTrudeckue METO/bl OIEHKH KauecTBa cOOpkM u3aenuii. OO0CHOBAaHME TOYHOCTHBIX
napaMeTpoB MaIIUH U 000PYIOBaHHUS.

Paszpnen S. PasmepHbiii aHaIM3 M PYHKIHOHAJIBLHASA B3AaHMO3aMEHAEMOCTh.

Knaccudukanus pa3MepHbIX IeNel, OCHOBHbIE TEpMUHBI U omnpeneneHusd. [IpumeHenue
pasMepHBIX 1ienel B MpaKTHUeCKuX LesX. MeTozp! pemenus pa3MepHbix tenei. [Ipsmas u o0-
paTHas 3a/1a4u, UX pereHne. BeposTHOCTHBINM METOJ pEIEHUSI Pa3MEPHBIX LIETIEH.

OcobeHHOCTH pacyeTa pa3MEepHBIX 1IeTel ¢ N3BECTHBIMU JIOMYCKaMH.

KoHncTpykuus u TpeboBaHusl, IpeabsIBIsIeMble K MpeaesbHbIM KanubpaMm. Pacuer ucnoi-
HUTEJIBHBIX pa3MepoB KaJMOpPOB, UX MApPKUPOBKA, KOHCTPYKTHBHbBIE pa3HOBHIHOCTH. [Ipenens-
Hble KaJIMOpPBI U IIaJKUX UWIMHIPUYECKHUX JeTaneil, uX Kiaccu(uKanus, NPUHIUNBI KOH-
CTPYHUPOBaAHUS.

OcHOBHbBIE T€OMETPUUECKHE MapaMeTphl, (PAKTOPHI, BIUSAIONIME HA B3aMMO3aMEHSEMOCTbD,
JIOMYCKH M TIOCA/IKM pe3bOOBBIX cOeTMHEHUH. MeTo/Ibl U CpeAcTBa KOHTPOJIS pe3b0OBBIX COEIu-
HeHul. B3anmozamensieMocTs pe3b0OBBIX coenuHeHui. Kriaccudukaius pe3bd U OCHOBHBIE
TpeOOBaHUs, IPEIbABISIEMbIE K HUM.

Knaccudukanus, KOHCTPYKIUS, HCIONb3yeMble JOMYCKH M IMOCAJKH JUIsl IIMOHOYHBIX,
LNUIMLEBBIX U KOHUYECKUX coequHeHul. [IpaBuiia mpoCTaHOBKY JOIYCKOB HAa YEPTEkKE U METOMbI
KOHTPOJIA.

Paznen 5. CrangapTu3anusi ¥ HOPMOKOHTPOJIb TEXHHYECKON JOKyMeHTauuu. Mex-
AYHAPOAHbIC OPTAHM3ALUM 110 CTAHAAPTH3ALUH.

IIpuopuTeTh! M MPAaKTUKA MEXKIYHAPOAHOU CTaHIAPTU3ALIMH.

CEH. CEHDJIEK. ETCU. UHCTA. ACEAH. Crannaptuzauus 8 CHI'.

TexHuKo-3KOHOMUYEcKasi 3PPEKTUBHOCTH CTaHAAPTU3ALIUY.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.17 «Cucrembl ynpaBJjieHHs] TEXHOJIOTHYECKMMH MPOLECCAMID)

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-7 Cnioco0eH MpOeKTUPOBATH M COMPOBOXKIATH MPOU3BOJICTBO TEXHMYECKUX 00beK-
TOB, CHCTEM H MPOLECCOB B 00JIACTH HAHOUHKEHEPUH

3HaeT OCHOBHBIE CXEMbl aBTOMATU3AL[MU TUIIOBBIX TEXHOJIOIH-
YEeCKUX MPOIIECCOB; CTPYKTYPHI U (DYHKIIMU aBTOMATHU3UPOBAH-
HBIX CHCTEM YIIPaBJICHUS; YCTPOICTBA M MPUHIIMUIIA paOOTHI OC-
HOBHBIX TUIIOBBIX TEXHUUYECKHX CPEACTB aBTOMATU3ALMU U
yIpaBICHUS

WJ-1 (OIIK-7)
I/ICHOHBBYCT HOPMAaTUBHYIO U

TEXHOJIOTHYECKYIO IOKYMEH-
TaIUIO I IPOSKTUPOBAHUS U
COTIPOBOXIACHUS TPOU3BO/I-
CTBa TEXHUYECKUX OOBEKTOB,

Bnaneer HaBbIkamMM BbIOOpA TEXHUUECKUX CPEICTB aBTOMATH-
3alli¥, HaBBIKAMH Pa0OThI ¢ HOPMAaTUBHO-TEXHUYECKOH JIOKY-
MEHTALUEN, PyKOBOACTBAMM I10 3KCILUTyaTallUd TEXHUUECKUX
CPEJICTB ABTOMATU3aLlUH

CUCTEM U IIPOLIECCOB B 00J1a-

YMeeT UCronb30BaTh TEXHUYCCKUE cpeacTBa sl UBMCPCHUA
CTH HAHOHWH>XCHCPHUU

PA3JIMYHBIX IaPaAaMETPOB TCXHOJIOTMYCCKOTI'O ITpoLccca; CoOCTaB-
JIATh 3aKa3HBIC CHeHI/I(l)I/IKaLII/II/I Ha TCXHUYCCKUC CPCIACTBA aB-
TOMaTHU3alluu

O0beM QUCHMILIMHBI COCTABIISIET 3 3a4ETHBIE SIUHULIB.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranuu

®dopma
OTYETHOCTHU

Ounas

OK3aMeH 7 cemecTp

Conep:xaHue TMCHUILINHBI

Tema 1 OcHOBBI TEOPHH ABTOMATHYECKOI0 YIIPABJICHHSA.

[TpyHIMIIBI TOCTPOEHUST AaBTOMATU3UPOBAHHBIX MPOU3BOJICTB. ABTOMATH3aIUsl IPOU3-
BocTBAa. OCHOBHBIE TEPMUHBI U OIIPEAEICHUS aBTOMAaTU3UPOBAHHBIX ITPOU3BOJICTB.

[Tpunuuns! nocrpoenus CAY. @yHaamMeHTaIbHble IPUHIUIBI yIpaBieHus. OCHOBHBIE
Buasl CAY

Pexumsbl pabotel CAY. Cratuueckue xapakrepucTHku. CTaTH4eckoe M acTaTU4YecKoe
peryiaupoBaHue. YpaBHeHHE AUHaMuKU. Ilepenatounas QpyHKius. DiieMeHTapHbIE TUHAMHYe-
ckue 3BeHbs. CTpyKTypHbIe cXxeMbl B TAY

Bpemennsie xapaktepuctuku CAY. IlonsThe BpeMeHHBIX XapakTepuctuk. Ilepexon-
HbIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX 3BEHHEB

Yacrorasle xapakrepucTuku CAY. IloHATHE 4acTOTHBIX XapakTepHUCTUK. YacTOTHbIE
XapaKTEPUCTHKHU TUIOBBIX 3B€HbEB. UaCTOTHBIE XapaKTEPUCTUKU PA3OMKHYTBIX OJJHOKOHTYPHBIX
CAY

3akoHbl perynupoBanus U kauectBo CAP. XapakTtepuctuka o0bekTa yrnpapieHHUs. 3a-
KOHBI perynupoBaHus. [loHsTue ycroiiumBocT cucTeMbl. OCHOBHBIE YCIOBHS YCTOMYMBOCTH.
YacrtoTtHble kputepun ycronunBoctu CAY. KauectBo perynupoBanus CAY
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Tema 2. Texnu4eckue cpeacTBa aBTOMATHKH.

DnemMeHTHas 0a3a aBTOMATUKHU. AHAJIOTOBBIE CXEMBI YCTPOMCTB aBTOMATHKHU

Hudpossie cxembl aBToMaTuKH. KoMOMHAIIMOHHAs JOTHKA. DJIE€MEHThHl KOMOMHAIIMOH-
HBIX JIOTUYECKUX YCTPOMCTB

JlaTuMKy nmapaMeTpoB TEXHOJIOTMYECKOTO Ipolecca. XapakTepUCTUKUA TaTYMKOB. YyB-
CTBUTENBHBIE JIEMEHTHI AAaTYMKOB. [laTunku temrneparypsl. Jatunku nepememennit. Tepmoan-
emometp. JlaTuuku naBneHus. J{aTuuk BiaXHOCTH Ta3oB. JlaTuuku, UCHONB3YIOHIHE (POTOIIEK-
TPUYECKHUE JIEMEHTBHI.

HcnonHuTenbHble yCTPOWCTBA aBTOMATUKHU. Perynupyroiue opranbl: BEHTUIH, 3aTBO-
pbl, Knanasbl. [[HeBMaTHUECKUE, DNEKTPUUECKUE, THAPABIMYECKUE UCIOJHUTEIbHBIE MEXAHU3-
Mbl. KoMMyTaninonHas TexHuka (pene, myckaTtenu, KHOIKH, IePeKIYaTen, pyOuIbHUKN).

Tema 3. IIpoeKTHO-KOHCTPYKTOPCKAsi JOKYMEHTAMsA HA CHCTEMbl aBTOMATH3a-
1000

CtpykTypHas cxema.

OyuknuoHanbHas cxema. O0o3HaueHus: o0opynoBanus u mpuoopos Ha GCA.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI

b1.0.18 «MarepuasoBenenue»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUIIIINHE

OIIK-1. Cnioco0en pemath 3a1a4u NpogeccHOHAIbHOI 1esiTeJIbHOCTH HA OCHOBE NPUMe-
HEHMs eCTeCTBEHHOHAYYHBIX M 00IIeHHKEHePHbIX 3HAHUI, METO0B MaTeMATH4YeCKOIo

AHAJIM3a U MOACTUPOBAHUA

NJ1-5 (OIIK-1)

3HaeT OCHOBHBIE BUJIbI MaTe-
pHAJIOB, THIIBI CIUIABOB, JTa-
rpaMMBbI BX COCTOSIHUH, 6a30-
BBIE CBOMCTBA U 00JIaCTH
NPUMEHEHHS dTHX MaTepua-
JIOB C y4ETOM CHEeUUPUKH
po(hecCuOHATILHON JesTENb-
HOCTH

3HaeT NOHATHUS HEMETANIMYECKUX, METAIUNINYECKUX, KOHCTPYK-
IMUOHHBIX U UHCTPYMCHTAJIbHBIX MAaTCPUAJIOB; BH/IbL Ile(i)eKTOB
KPUCTAINTUYECKOTO CTPOEHUS, TUITHI CIJIABOB M YCIOBUS UX 00-
pasoBaHuA; OCHOBHBIC TUIIBI AXArpaMM COCTOSSHUS CILJIaBOB,
OCHOBHBIE CBOMCTBA 3TUX CIIABOB M 00JIACTH X IPUMEHEHUS B
HApOJHOM XO3SICTBE

NJI-6 (OIIK-1)

Bribupaet marepuain i us-
JIETIMA pa3JIMYHOr0 Ha3Haye-
HUS C YYETOM DKCILTyaTalu-
OHHBIX TpeOOBaHUI

YMmeet BLI6I/IpaTL MaTepHral aJis1 U3roTOBJICHUS KOHCTPYKI_[I/Iﬁ C
Y4YCTOM BKCINTyaTallMUOHHBIX Tp€60BaHI/II71 " AJIA U3rOTOBJICHUSA
HHCTPYMCHTA

NJI-7 (OIIK-1)

Bnaneer HaBBIKaMM HMCITIOJIb-
30BaHMs 3HAHUI B 001aCTH
MaTepHuanoBEICHUs IS pe-
IIEHUST ITUPOKOTO CIIEKTPa
3a/1a4 B MpoQecCHOHAIbHON
eI TENLHOCTH

Brnaneer HaBbIKaMH OIIEHKH TPUMEHHUMOCTH MaTEpPHAJIOB JUIs
Pa3NUYHBIX YCIOBUM 3KCIUTyaTalluU, UCXO/S U3 UX CTPYKTYpPBI
Y CBOWCTB; MPOTHO3UPOBAHUS H3MEHEHUS CTPYKTYPHI U
CBOWCTB MaTepUasoB Py U3MEHEHNHU ero XMMUYECKOI0 COCTa-
Ba U TEPMOOOPAOOTKH; CO3/1aHUs U TEPMOOOPAOOTKU MaTepua-
JIOB C 33/IaHHBIMU CTPYKTYpPOH U CBOMCTBAMHU, HCXOS U3 UX
YCIIOBHM KCIUTyaTaluu

O0bem AUCHUIIJIMHBI COCTaBJIACT 3 3ayeTHEIC CIWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

OTYETHOCTH

SREpE OuHas

3auer

2 cemecTp
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ConepxxaHue THCUUILIAHBI

Pasznea 1. BBenenue, crpoenne TBEpAbIX TeJl.
Kpartkast xapakTepucTHKa U3y4aeMbIX BOIPOCOB, TUIIBI CTPOCHUS TBEPIBIX TEN, NE(PEKTHI
CTPOCHUSI, BIUSIHHUE 1e(PEKTOB HA CTPYKTYPY U CBOKMCTBA MaT€pPHAJIOB.

Pa3znen 2. MeTajljibl M CIJIABBI, TUNBI CIIJIABOB.
TI/IHBI CIIJIaBOB, HCO6XOIII/IMOCTB CO31aHuA CIIJIaBOB, HpI/IMCHeHI/IC OCHOBHBIX BHUJO0B CIlJIa-
BOB, JIBOMHBIC IMarpaMMbl COCTOSTHUS CIIJIaBOB

Pa3gen 3. Cii1aBbI HA OCHOBE JKeJjie3a.
JlmarpaMma COCTOSIHHSI «OKEJI€30-yTIJIepOI», CTall M YyTyHbI, KiIaccHu(UKaus cTaieid u
YYT'YHOB 110 PACIIOJIOKEHHIO HAa TUArpaMMe COCTOSIHHUSL.

Pa3znea 4. Tunsl cragei, ux kiaccupukanusi 1 NPUMEHSIEMOCTb.

Krnaccudukanus craneid Mo COJepKaHUIO Yriepojaa, MO JICTHPYIOIIUM 3JIEMEHTaM, II0
HA3HAYCHHIO, KOHCTPYKIIMOHHbIE, MHCTPYMEHTAJIbHBIE U CIEIMAIbHBIC CTali, KpUOTECHHBIE CTa-
JY, CTaJIM JIJISl CBAPHBIX KOHCTPYKIIUM, HEPKABEIOIINE U KOPPO3MOHHO — CTOMKHE cTayiiu. Map-
KUPOBKA M CBOMCTBA CTaJCil.

Pa3znen S. UyryHsbl, uX CBOMCTBA U IPUMEHEHHE.
Turb! 9yryHOB, X KIacCU(PUKAIHS 110 TPaQUTHBIM BKPAIUICHUSIM U METAJUIMYECKOH OCHO-
B€, IPUMEHEHHUE YyTYHOB, UX MAPKUPOBKA U CBOWCTBA.

Pa3nes 6. Teopus m npakTHKa TepM0O0OpPadOTKH.
OcHoBBI TeOopuH TEPMOOOPaOOTKH, U3MEHEHHE CTPYKTYpPhl U CBOWCTB IPU 3TOM, OTXKHT,

3adKaJika, OTIIYCK, 3aKaJIOUYHBIC CPCIbI, CITOCOOBI 3aKAJIKH.

Pa3nen 7. Tepmuueckass 00padoTka crajium.
3akajka cTaju, MPeBpalleHus MPU 3aKaJIKe, OTITYCK, OTKUT, HOpMaJIh3aIlusl.

Paspnen 8. [{BeTHBIE CIVIaBBI M HEMETAJUIHYECKHE MAaTEePHAJIbI.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.19 «®u3uyeckas KyJbTypa H CIOPT»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-7 CnocobeH noaaep:kuBaTh J0KHbIN ypoBeHb (pU3HYeCKOH NMOATOTOBJIEHHOCTH JIsl
o0ecreyeHus NMOJHOEHHOW CONHAIbHON U NPodecCHOHAIBLHOM 1eATEILHOCTH

NJI-1 (YK-7)

Bnageer onsiTtom moabdopa
COOTBETCTBYIOIIUX CPEICTB
TPCHUPOBKHU JJIS TTOIICPIKa-
HUs pusnyeckort GopMbI

YMeeT UcTonb30BaTh (PaKTOPHI MOJIOKUTEILHOTO BIMSHUS
3JI0pOBOTO 00pa3a KU3HU (PeXUM JIHA, aKTUBHBIN OT/AbIX, 3aHsI-
TUS PU3UUECKUMH YIIPAKHEHUSIMH, 3aKaTHBAIOIINE MTPOLETY-
PBL, OTKa3 OT BPEAHBIX MPUBBIYEK U T.I1.) HA MPEAYIPEKACHUE
paHHETo pa3BUTHUS MPO(PECCHOHANBHBIX 3a00JIeBaHUH U CTape-
HUE OpraHu3Ma, MoAepKaHue PErPOIyKTUBHONW QYHKIIUU Ye-
JIOBEKa

YMeeT ucnonb30BaTh NPUOOPETEHHBIE YMEHHS U HABBIKU B UH-

TMBHUTyaTbHBIX 3aHATUSAX (U3NIECKOIN KYITbTYpOi, ODHEHTHUPO-

BaHHBIX Ha MOBBIIICHHE PA0OOTOCIIOCOOHOCTH, MPEAYIPEKICHHE
3a00JiIeBaHH

Ua-2 (YK-7)

Bnaneer merogamu Hampas-
JICHHOT'O BOCCTAHOBJICHUS U

CTUMYJISIIUU paboTOCIIOCO0-
HOCTH

BnaneeT HpI/IO6p€TCHHHMI/I SHAHUSIMHU U YMCHHUAMMU B IIPAKTHU-
YeCKOI JACATCIIBHOCTHU 1 HOBCGI[HCBHOﬁ JKHN3HHU

BrnaneeT TeXHOJIOTUSMU COBPEMEHHBIX 03I0POBUTEIIBHBIX CH-
cTeM (U3UIECKOTO BOCITUTAHUS

O0bem AUCHUIIJIMHBI COCTaBJIACT 2 3a4eTHEIC CIAWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTH

Ounas

3auer

1 cemecTp

Conep:xanue THCHUILTUHBI

Pasznea 1. 30K

Tema 1. O0pa3 )KU3HU CTYJIEHTOB U €0 BIMSHUE HA 3J0POBbHE

Tema 2. lleHHOCTHBIE OpHUEHTAIIMH CTYACHTOB Ha 3JJOPOBBIN 00pa3 KU3HU U UX OTPAKCHHUE

B XXU3HCACATCIBbHOCTHU

Tema 3. ConepxaTenbHble XapaKTEPUCTHKU COCTABISIFOIIMX 370pOBOro o0Opas3a KHU3HH
CTYJICHTOB (PE&KUM TPyJa M OTAbIXA; OPTaHU3AIUIO CHA; PEKUM MHUTAHHS; OPTAHU3AIIUIO JIBUTA-
TETbHOW aKTUBHOCTH, BBITIOJIHEHUE TPEOOBAHNN CAaHUTAPUU, TUTHEHBI, 3aKATUBAHUS)

Tema 4. ConepxaTenbHble XapaKTEPUCTUKU COCTABIIAIONINX 3I0POBOTO 00pasa KU3HU
CTYAEHTOB (IPO(QUIAKTUKY BPEIHBIX MPUBBIYEK; KYJIbTYPY MEKIMYHOCTHOIO OOLIEHMS; ICHXO-
(U3NUECKYIO PETYIISALUIO OPTaHU3Ma; KYJIbTYPY CEKCYallbHOTO TTOBECHHS)
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Tema 5.

Tema 6.

Tema 7.

Tema 8.

Tema 9.

ITonsiTHE «300POBBEY, €TO CONEPKAHUE U KPUTEPUHU

dopmupoBaHHe 3J0POBOr0 00pa3a XKHU3HU U MPOPUIAKTHKA 3a00I€BaHUI
BoszeiicTBue Gpu3nueckux yrnpakHEHHI HA CEPIEYHO-COCYAUCTYIO CUCTEMY
duznueckue YIIpa)KHCHUA U CUCTEMA JbIXaHUs

Bnusiaue ¢pu3nueckux ynpaxHEHUI Ha OTIOPHO-BUTATEIIbHBIN ammapar
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.20 «9xcnepuMeHTAIbHbIE METOBI HCCJIETOBAHMS

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

HHAWKATOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-3 Cnoco6en npoBoAUTH
IKCIePUMEHTAJIbHbIE IaHHbIE

HU3MEPCHUA U HaﬁJ’[]OlIeHI/IH, OﬁpaﬁaTbIBaTL U IPEACTABJISATD

NJI-1 (OIIK-3) CocraBusier

3HAET METO/Ibl UCCIICIOBAHMIA, TIOTy4eHUS 1 00pabOTKH SMIIH-
puuecKoil nHpopmanuu

OTYETHI TI0 Y4eOHO-
UCCIIeI0BATEIbCKOM e Telb-
HOCTH, BKJIOYAs aHAJIH3 IKC-
NePUMEHTAJIBHBIX PEe3yJIbTa-

yMEET BbIOMpATh TEXHOJIOTHIO ITPOBEICHUSI HAYYHOI'O IKCIIE-
puMeHTa (uccienoBanusi), 000CHOBBIBATh MPAKTUYECKYIO U
TEOPETUUECKYIO LIEHHOCTD MTOJIyUE€HHBIX PE3yJIbTaTOB HAyYHOT'O
JKCIEPUMEHTA B CPABHEHUH C M3BECTHBIMU aHAJIOTraMu

TOB, COIIOCTABJICHHUSA UX C U3-
BCCTHBIMH aHaJIOTaMH

BJIaA€CT HAaBbIKaMH CpI/ISI/I‘-IeCKOI‘O U MaTEMaTHYICCKOI'O MOACIN-
pOBaHUsA 151 KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O OMMCAHUs
SIBJIEHUI W MPOLIECCOB

N -2 (OIIK-3) ®opmupyer
JIEMOHCTPALIMOHHBINA MaTepH-
aJl ¥ IPEJICTaBIISIET PE3yJIbTa-
TBI CBOEM MCCIIEI0BATEIBCKON
JESATEIIBHOCTH HAa HAyYHBIX
KOH(epeHIUsIX, BO BpeMs
IIPOMEXYTOUHBIX U UTOTOBBIX

yMeeT IPUMEHSATh COBPEMEHHBIE CPEACTBA IIPEACTABICHUS pe-
3yJbTaTOB HAYYHO-HCCIIEA0BATEIBCKOMN AEATEIbHOCTH C UC-
M10JIb30BAHUEM HOBBIX MYJIbTUMEIUNHBIX U HUHTEPAKTUBHBIX
TEXHOJIOTHI

aTTecTaluun

BJIaJIeeT HAaBBIKaMU cOOpa M aHAIN3a JOCTATOYHBIX CBEIICHUIA
10 HAy4YHBIM NPOOJIEMaM ¢ UCTIOIb30BAHUEM COOTBETCTBYIO-
IIMX METOJIOB U HHCTPYMEHTOB 00pabOTKH HAy4HO-
TEXHUYECKOHN WJIM SMIHUpUYEecKoi nH(OpMaluu

OIIK-6 Cnoco0eH y4acTBOBATH B pPa3padoTKe TEXHUYECKOH TOKYMEHTAIIUM, CBA3AHHOM ¢
npogeccHoHAIbHOI 1esITeIbHOCTHI) HA 0CHOBE MPUMEHEHH s CTAHIaPTOB, HOPM M PABUJI

NJ-2 (OIIK-6) CocraBnsier
OTYETHI IO IKCIIEPUMEHTAIIb-
HBIM U TEOPETHUYECKUM HCCIIe-
JIOBaHMSIM, TPAKTUYECKON Jie-
SATCIBHOCTHU B COOTBETCTBHU C
yCTaHaBJIMBaeMbIMU TpeOOBa-
HHUAMHA

YMECT BBIMNOJIHATE HAYYHO-TCXHUYCCKHUEC OTUCTHI 110 PE3YyJIbTa-
TaM BBITIOJTHEHHOM pa6OTBI Ha JTMarHoOCTHYCCKOM O60py,[[0Ba-
HHUH ONIPECACTICHUSA CBOICTB HaHOMAaTCpHajaoB

BJIAJICET HABBIKAMH II€YATHOT'O IIPEACTABICHUS PE3yIbTaTOB
Hay4YHbIX UCCIIEIOBAaHUI B COOTBETCTBUH C TPEOOBAHUAMHU
(hopMHPOBaHUS OTYETHOW JOKYMEHTAIlUU

O0BeM TUCHHUILIHHBI COCTAaBJISIET 6 3aYETHBIX €IUHUALIL.

DopMbI IPOMEKYTOYHOM aTTECTAIMU

OTYCTHOCTH

PR OuHas

DK3aMeH

2 ceMecTp

Conep:xxaHue THCUUILTAHBI
Pa3pnen 1. Beenenue B SKCIepUMEHT.

Tema 1.1. Crioco0Os! osydeHus: HaydHoOU uHpopmaruu. OU3NUecKrii, TEXHUYECKUMA, Ma-
TEMAaTUYECKUM, MBICIICHHBIA, aHAJIOrOBBIM JKCIEpUMEHTHI. UTO Takoe sKcrepuMeHT. UucThii
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JKCTIepUMeHT. HaTypHBIN U MOACIBbHBIA SKCIEPUMEHT. 3a1a4yu dKcrepuMenTa. Kpatkuii 0630p
AKCIIEPUMEHTANIbHBIX METOJ0B. CYIIIHOCTh aKTUBHOTO U TACCUBHOI'O SKCIIEPUMEHTA.

Tema 1.2. [InanupoBanue dkcriepumenTa. [1onHbI 1 IpOOHBINA (HaKTOPHBIE IKCIIEPUMEH-
Thl. YpaBHEHUE pErpeccuy. DKCIEPUMEHTANIbHBIN 1aH. COCTABICHHE MAaTPULbl IUIAHUPOBAHUS.
IIpenBapurenbHblii 3kciepuMeHT. [IoAroToBka U NpoOBEIECHUE NPEABAPUTEIBHOIO SKCIIEPUMEH-
Ta. 3aJaud MepBUYHONU 00pabOTKM pe3ynbraTa. MeToibl MCKIIOUEHHUS PE3KO BBLACISIONIUXCS
BEJIMYMH (CpeaHero, qucnepcuu, kodddunrenra Bapuanun). [nannpoBanrne o0bemMa BHIOOPKH.

Tema 1.3. AKTUBHBIN SKCIIEPUMEHT. METOBI ONIPEICTICHIS PETPECCHOHHON 0THO(PAKTOP-
HOM Mozenu. Buspl akTHBHOTO 3KCIIEpUMEHTA € KIACCUYECKUM U (DAKTOPHBIM IJIAHUPOBAHUEM.
Brei6op Buna skcniepumenta. [InanupoBanue u 00paboTka akKTUBHOTO OAHO(AKTOPHOTO JKCIIe-
pUMEHTa. AHANIM3 JaHHBIX SKCIEpUMEHTa. VICKitoueHne pe3ko BbAeIAomMXcs Beanund. Onpe-
nereHrne K03 PUIMEHTOB perpeccH METOIOM HaMMEHBIIUX KBajapaToB. OmpeereHnue T0BepH-
TEIbHBIX MHTEPBAJIOB BBIXOAHOTO mapamerpa. OOpaboTKa NaHHBIX HW3MEpPEHUN C IMOMOIIBIO
ANIEKTPOHHOH Tabmmiel Excel, ncnomnp3ys cratucTuueckue GpyHKIHH.

Tema 1.4. IlaccuBHblil 3kciepuMeHT. [loAroToBka U MpoOBENEHUE MMACCUBHOTO 3KCIEpPU-
MeHTa ero ocodeHHocTu. Iloctpoenue nunun Tpenaa. [louarue o koadduuuente Koppensum.
Koppensuonnast Tabnuma. Beibop rpadguueckux CpeicTB Ui WLTIOCTPAIINH KOJTHYECTBEHHBIX
IIOKa3aTelel pe3yabTaTOB dKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUMN.

Paznen 2. MareMaTH4eCcKoe ONMMCaHHNE TEXHOJOTMUECKUX IMpouccCCoB.

Tema 2.1. Marematudeckasi MOJeNb. BUIIBI U CIOCOOBI TIOMyYEHUSI MATEMAaTUYECKON MO-
nenn. dopmanpHas kinaccudukanusa mozenen. Kiaccudukanus mo cnocoly mpeacTaBieHUs
o0wekTa. ConmepkarenbHble U (popmanbHbie Moaenu. ConepkaTenbHas KiacCUpUKAIUSI MOJIe-
JIEH. PCFpGCCI/IOHHI)IG U KOPPECIANUOHHBIC MOJCIIN, CTATUCTUYCCKHUEC U TUHAMHWYCCKUC MOJICIIH,
WX CYIIHOCTbD.

Tema 2.2. IIpsmas u oOpaTHas 3aayu MaTeMaTHUYeCKOro MojaenupoBaHus. Kommbrorep-
HbIE cUCTeMBbI MojiennpoBanus: Maple, Mathematica, Mathcad, MATLAB, u np.

Pa3nea 3. Merponorudeckoe odecriedeHre SKCIepUMEHTAbHBIX UCCIIEIOBaHUM.

Tema 3.1. MeTposorus kKak Hayka 00 u3MepeHusix. TepMUHBI U ONpeneNeHUuss METPOJIO-
rum: pusudeckas BeIUYMHA, eIWHUIA (PU3UUECKON BEIWYMHBI, U3MEPEHUE, Mepa, ATAJOH, TMO-
TPEIIHOCTh, TPATyupoOBKa, KamuOpoBka. CUCTEMBI €UHUILl (PU3NUECKUX BETUIHH.

Tema 3.2. Dranons! pusnveckux BeanuuH B cucteme CU. CyirHocTh u3mepenus. Merozsl
WU3MEpEHMIl: TpsSIMbIE M KOCBEHHbBIC, aHAJIOTOBbIE U LU(POBBIC, HEMPEPHIBHBIE M NUCKPETHBIC.
Metoabl U3MEpEHHs MO OTKIOHEHUIO, KOMITEHCAIMOHHbIN MeToa. CpencrBa usMepenuii. Met-
posiornyeckue xapakrtepuctuku. llorpemnoctu usmepenuii. [lapaMerpbl U3MEPUTENBHBIX TPHU-
OOpOB: YYBCTBUTEIBHOCTH, MMOPOT YYBCTBUTEIBHOCTH, KJIACC TOYHOCTH, IMOCTOSTHHAs BPEMEHH,
HaJEKHOCTb.

Pa3nes 4. JxcniepuMeHTaJIbLHbIE METOAbI HCCICI0BAHUS B HAHOTEXHOJIOTHSIX.
Tema 4.1. Tepmuueckuii ananu3. Pa3HOBUIHOCTH TEPMUYECKOTO aHAIN3a U IPUMEHAEMOE

o0opynoBanue. PezonancHsle MeToibl. Vcnonb3oBaHue pa3inyHOro pojia M3NydyeHUus Uisd aHa-
u3a.
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Tema 4.2. MeTobl, OCHOBaHHbBIE HA B3aUMOJICHCTBUU BELLECTBA C 3JIEKTPOHHBIM IIyUYKOM.
MeToapl ¢ UCTIOIB30BaHUEM FaMMa-U3ITy4CHHUS.

Tema 4.3. Meroapl aHaimu3a MUKPOCTPYKTYPbl. MHUKPOCTPYKTypa MOPOLUIKOOOpa3HBIX U
MOPUCTHIX MaTepUuanoB. MUKPOCTPYKTYpa MOBEPXHOCTH.

Tema 4.4. Macc-crieKTpOMETpHs.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.0.21 «OcHOBEI HAEKHOCTH H3ICIHIH»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-5 Cnoco0eH NpUHUMATH 000CHOBAHHbIE TEXHUYECKHE PellieHUsl B MPOo(deccHoHab-
HOI1 1eITeJIbHOCTH, BLIOMPATH 3(p(peKTUBHBIE U 0e30aCHbIe TEXHUYECKHUE CPeACTBA U TeX-
HOJIOTHH

3HaHHE 3aKOHOMEPHOCTEH N3MEHEHHS TEXHUYECKOTO COCTOSI-
NJI-1 (OIIK-5) HUSI MaIlIuH
Onpenensier nepedeHb 000- 3HaHUE KOJIMYECTBEHHBIX XapaKTEPUCTUK TEXHUUECKUX CHCTEM
PYAOBaHMS HAa IPOU3BOJACTBE | YMEHHUE IIPOBOJUTH allOCTEPUOPHBIA aHAIN3 HAIeKHOCTH TEX-
¥ B J1a0OpaTopuu, 00ecrnedn- | HUYECKHX CHCTEM B 3aBUCHMOCTHU OT YCJIOBUH JKCILTyaTalluu
Barolee 0e301acHoe Mpou3- yYMEHHUE OIIeHUBATH YPPEKTUBHOCTh MEPOTPUSATHIA, HAIIpaB-
BOJICTBO ITPH MU3TOTOBIICHUU JICHHBIX Ha MTOBBIIICHNE HAICKHOCTH Ha CTA/INU TPOSKTHPOBa-
HAaHOMATEPHAJIOB M U3JCTUHA | HUS U SKCIUTyaTaluu
U3 HUX BJIJICHUE HAaBBIKAMH OLIEHKH ITOKa3aTesel HaleX)KHOCTH TeXHU-
YEeCKUX CHCTEM

Oo0Bem AUCHHUIIIMHBI COCTAaBJIACT 4 3ayeTHBIE CANHUIIEI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTH

Ounas

OK3aMeH 7 cemecTp

Conep:xaHue THCHUILINHBI

Pa3nes 1. KosimyecTBeHHbIE XapaKTEPUCTHKU TEXHHYECKHUX CHCTEM

OcHOBHBIE MTOHATHUS U ONpENeNeHNs TeopuH HaaexHocTu. [loBpexnenus u otkassl. Kiac-
cuduKanys. ITanbl aHAJIU3a U MO0KA3aTeNlu HAJAEKHOCTH TEXHUYECKUX CHCTEM. ANPUOPHBIN U
anoCTEpUOPHBIN aHalIM3 HAJEKHOCTH TEXHMUYECKUX cUCTeM. EMMHNYHbIE MMOKa3aTean HaJIeKHO-
CTH, ONpeeIoIINe CBOWCTBO 0e30TKa3HOCTH. ENMHNYHBIE MOKa3aTenu HaJeKHOCTH, OIpee-
JSFOIIME CBOMCTBO BOCCTaHABIMBAaeMOCTH. KoMIiekcHbIe Moka3zarenu HaiexkHOCTU. [lokazarenu
JIOJITOBEYHOCTH U COXPAHSAEMOCTH.

Pa3nen 2. MaremaTuyeckue MoJeJIM B TEOPUHU HAJEKHOCTH TEXHHYECKHX CHCTEM

3aBMCHMOCTh MHTEHCHBHOCTH OTKa30B OT BpeMeHH. Pacmpenenenue BeiiOymma. Dkcmo-
HeHUUanpHOe pacnpenenenue. Pacnpenenenue Penes. 'amma-pacnpenenenue. TpeyrosibHOe
pacnpenenenue. Cymma (cymepro3uiusi) pacnpeaenennii. HopmanbHOe U yCEUEeHHOE HOPMAaITh-
HOE paclpeesieHusl. DKCIIOHEHIUAIbHOE PACIPEEICHUE IITUTEIbHOCTH BOCCTAHOBJIEHUS. 3a-
KOHBI PACIIPEJEIICHUS JUCKPETHBIX CIIyYalHbIX BEJINYUH.

Pa3zgea 3. AnoctepropHbIii aHAIM3 (pacyeT) HAIEKHOCTH TEXHUYECKUX CUCTEM
[ToctanoBka 3amaun. OneHKa HAJIEKHOCTH HEBOCCTAaHABIMBAEMOI'O 3JIEMEHTa pacuera
HaZie)kHOCTU. O1eHKa Ha/Ie)KHOCTH BOCCTAHABIMBAEMOT0 3JIEMEHTA pacueTa Ha/IeKHOCTH.
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Paznen 4. MeponpusiTusi o (popMUPOBAHMIO NOKA3aTe/eil HANEKHOCTH HA Pa3jiMy-
HBIX CTAAUAX NPOEKTHPOBAHUS

Bri6op 1 obocHOBaHue mokaszareneil HagexxHOocTH. Ha3sHauenue HopM HajexxHOCTH. Pac-
npeesieHe HOPM HAJESKHOCTU MO dJeMeHTaM. MeToIbl, TOATBEPKIAIONINE BBIIIOJHEHUE HOPM
HazexkHocTH. CocTaBleHUE JOTMUECKUX CXEM Ui pacyera HaJlexHocTu. BbiOop u yrouHeHue
3HAYEHUM MOKa3aTeIeH HaJIeKHOCTH.

Pa3znesn 5. O0mme Meroabl pacuéra HaJEKHOCTH NMPOEKTHPYEMbIX TEXHHYECKHUX CH-
cTeM pa3JHYHbIX THIIOB

CriocoObI 1 OCHOBHBIE 3TAIbl ONpPEACTICHNUS HAaSKHOCTU MPOESKTUPYEMBIX cucTeM. Metoa
MHTErpalbHbIX ypaBHeHUH. Meton nuddepeHnunanbHbplX ypaBHeHUH. MeToa OLeHKH HaJeKHO-
CTH 10 Tpady BO3MOKHBIX COCTOSHUHM cUCTeM. PacueT moTeph MpOM3BOAUTEIBHOCTH CUCTEM H3-
32 HEHAJIe)KHOCTH 3JICMEHTOB.

Pa3zgen 6. MeToabl NOBBINIEHUA HAXEKHOCTH

OcHOBHEBIE IMOHATHSA, OMPCACIICHUA U KJIaCCI/I(l)I/IKaIII/ISI MCTOOB PE3CPBHUPOBAHHBLIX TCXHMU-
YeCcKUX cucTeM. Pacuer HaZeKHOCTU TEXHUYECKUX CUCTEM IPU CTPYKTYPHOM PE3ECPBHUPOBAHUH.
OO6miee pe3epBUPOBAHKE C MOCTOSHHO BKJIIFOUEHHBIM PE3EPBOM U 11€JI0M KpaTHOCTHIO. Pazmenn-
HOE€ pe3epBUPOBAHUE C IMOCTOSHHO BKIIFOUEHHBIM PE3EPBOM H II€JI0N KpaTHOCThI0. ObIee u pas-
JIEIbHOE PE3ePBUPOBAHUE 3aMEIICHHUEM M IEJIOH KpaTHOCThIO. Pe3epBupoBanue ¢ apoOHOM
KpaTHOCTHI0. PacueT HaZeKHOCTH TEXHUYECKUX CHCTEM C MH(POPMAIMOHHON HM30BITOYHOCTHIO.
Pacuer HaACKHOCTHU TCXHUYCCKHUX CUCTEM C BPEMCHHBIM PC3CPBUPOBAHHUCM.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
Bb1.0.22 «®U3UKO-XUMHYECKHE OCHOBLI HAHOTEXHOJIOTHH

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynbraThl 00y4EeHUS 10 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-1 Cnoco0en pemartsb 3aa4u npo¢ecCHOHATbHOM /1eATEJIbHOCTH HA OCHOBE IIPUMMEH e-
HHSl €CTeCTBEHHOHAYYHBIX U 00IIeMHKeHePHbIX 3HAHUI, METOI0B MATEMATHYECKOI0 aHa-
JIN3a M MOJIeJTUPOBAHUS

3HaeT OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NYECKON XUMUHM, IIPU-
MEHEHHMsI 3TUX 3aKOHOMEPHOCTEN K HAHOCTPYKTYPHBIM MAaTEpH-
ajam

NJ1-2 (OIIK-1)
Hcnonp3yet gpusndeckue 3a-

KOHBI U IIPUHIIUIILI B cBOCH

. yMEET MPUMEHATH (PUZNKO-XUMHUECKUE 3aKOHOMEPHOCTH
poeCCUOHAIBHON JESATENb-

CTPYKTypooOpa3oBaHus U (ha30BbIX MPEBPALICHUI MUKPO- U

HOCTHU
HaHOMaTEpPHUAJIOB
3HaeT (PU3MUECKUEe OCHOBBI IIPOLIECCOB, IPOTEKAIOIINX IIPH pe-
aNM3alld HAaHOTEXHOJIOTUH, BO3MOKHOCTEN U XapaKTEPUCTHUK
MaTEpHAJIOB, UCIOJIb3YEMbIX B HAHOTEXHOJIOTHSIX

WJ1-3 (OTIK-1) puaros, Y

BJIaJCCT HAaBbIKaMHM HMCCJICAOBaHWA, aHaJIM3a U JMarHOCTUKHU
CBOMCTB BCIICCTB (MaTepI/IaJ'IOB) N KOMIIOHCHTOB HAaHO- U MHK-
pOCHCTGMHOfI TEXHUKHU, XUMHUYCCKUX IMPOLECCCOB B TCXHOJIOT'H-
AX IMOJIYYCHUS HAHOCTPYKTYPUPOBAHHBIX MATCPUAJIOB pa3jiny-
HBIX BUI0B

Hcrnonb3yeT OCHOBHBIE DKC-
HEepUMEHTAIbHbIE METO/IbI
orpeneneHus: PU3NKo-
XUMHUYECKHX CBOWCTB MaTepH-

aJI0B ¥ U3JEJIUN U3 HUX
BJIAJICET HABBIKAMU PELIEHUSI KOHKPETHBIX HAYYHBIX 33/]1a4 B

00J1acTH HAaHOMATEPHAJIOB, HAHOCTPYKTYP, HAHOCUCTEM, HAaHO-
KOMITO3UIINHA 1 HAHOTEXHOJIOTUH

O0beM JUCHUILIMHBI COCTABIIAET 4 3a4YeTHBIE €IUHUILIBL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranmumn

dopma
OTYETHOCTHU

OuHas

DK3aMeH 6 cemecTp

Conep:xaHue TUCHUILTAHBI

Tema 1. O01uMe npeacTaBjIeHUs 0 MPoOUECCAX U 00bEKTAX MUKPO- U HAHOTEXHOJIOTHH

[Tpu3Haku cXoACTBa U pa3iaMuusi 0ObEKTOB MUKPO- M HaHOTeXHoJorui. IlonsTre o HaHO-
MmaTepuanax. HanococtosiHue BemectBa u pasmepHbie 3P pexTsl. COBpeMEHHOE COCTOSIHUE MHUK-
PO- ¥ HAHOTEXHOJIOTH, MPOOIEMbI U IEPCHIEKTUBBI UX PAa3BUTHS.

Tema 2. 3aK0HBI ¥ NOJT0KEHUSI TEPMOJMHAMHMKH PABHOBECHBIX IPOLIECCOB.

®dusnueckas XuMus Kak Hayka. MeanbHble U peanbHble Ta3bl. ['a3oBble 3akoHBI. [lepBoe
Hayalo TepMOJUHAMUKH. PaBHOBECHble HepaBHOBECHBIE Mpolecchl. MakcuManbHas paboTa.
TepMmonrHaMuUeCKUE TTPOIIECCHl: M30TEPMHUUECKIH, N300apHBINA, N30XOPHBIHN, aauadaTHbid. Temn-
JIOTBHI XUMUYECKUX peakiuii. 3akoH ['ecca. Ypasuenue Kupxroda.
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Bropoe Hauwano tepmonnHamuku.McxogHble OCBUIKM BTOPOrO Hadana TEPMOIAUMHAMMKHU.
OHntponus. Pa3oBele Nepexoipl. TepMOAMHAMUYECKHE OTEHIINAIbl. XUMHUUECKOE PaBHOBECHE.
[TpaBuno ¢a3 ['m60ca. TeroBast reopema Heprcra.

Tema 3. XumMnyeckas KHHETHKA

I'oMoreHHsle ¥ reTeporeHHble peakuuu. MoneKyJIsspHOCTh U NOpAL0K peakuuu. Kuneruka
HEOoOpaTUMBIX U 00paTHUMBIX peakuuii 1-ro, 2-ro u N — ro nopsiakoB. KuHeTHka reTeporeHHbIx
peakuuii. Karanutuueckue npoueccsl. Mcronp30BaHne 3aKOHOMEPHOCTEM XUMHYECKON KUHETH-
KM JIJIs1 IOJIYYEHHS] M TEXHOJIOTUYECKOIO UCIIOIb30BaHUSI MUKPO- U HAHOMAaTEPHAJIOB.

Tema 4. TepMoaMHAMUKA M KHHETHKA NMOBEPXHOCTHBIX SIBJICHH

TepMoanHaMuKa TTOBEPXHOCTH M TPaHMIIBI pazgena ¢a3. CmauuBaHue, aare3us, KOresus,
KanuuisipHas KouaeHncanus. Orenka padoThl aare3uu u kore3un. OlieHKa KpaeBoro yriia cMadu-
BaHus. BausiHue pazMepa noBepXHOCTH (4acTULl) HAa MapaMeTpbl CMaulBaHUS.

Oco0eHHOCTH KWHETUKH TETEePOreHHBIX IPOILIECCOB HA SHEPreTUYECKH HEOJIHOPOIHBIX
IMOBCPXHOCTAX.

Tema 5. Kinacrepsl u Ki1actepoodpasoBanue

[TonsTue o knacrepax u ux cocrapistonmx. Knaccudukanus knacrepos no WN.II. Cy3na-
neBy. Vcnonp3oBaHne TEOPHH KIacTepoOOpa3OBaHMs B OPraHU3AlWUU TEXHOJIOTHH C y4acTHEM
MHUKpPO- 1 HAHOOOBEKTOB. OIIeHKa POJIM SHTPOIMMHOTO (PaKTOPOB B (PU3UKO-XUMHUUECKUX KpUTE-
PUSX TEXHOJIOTHYECKUX TPOLIECCOB C y4aCTHEM MHUKPO- M HAHOOOBEKTOB. BimsHue TpancMuc-
CHOHHOTO K03 duIreHTa.

Tema 6. HanococTosinue BemiecTBa M1 HAaHOPa3MepHbIe P PeKThI

[Tytu cozmaHus W MoJaBiIeHUS HaHOpPa3MEpHbBIX 3PPEKTOB. AKTUBHOCTH MOBEPXHOCTHBIX
a/1cOpOIMOHHBIX LIeHTpoB. X OnokupoBka. MexaHu3M OJOKHPOBKM aKTUBHBIX LIEHTPOB MOJIe-
KyJIaMH BOJIbI M3 Ta30BOM M kHUAKOU ¢a3. M3MeHeHuss GU3NKO-XMMHUECKUX XapaKTEPUCTUK al-
copbeHTa 1 agicopbara npu OJIOKUPOBKE AKTUBHBIX LIEHTPOB aTMOC(HEPHBIM KHCIOPOIOM.

Tema 7. Poap npeamecrByOmux (pU3MYECKUX BO3MYILEHUN B CO3JaHHM HAHOpa3-
MepHBIX 3PPEKTOB HAHOMATEPHUAJIOB.

[TpenmecTByronie XUMHUECKUE PEAKLUU Kak (AKTOp aKTUBALMU HaHOMarepHuaioB. Pu-
3UYeCKre (PaKTOPHI, CIIOCOOCTBYIONINME MOBBIIICHUIO BKJIaa HAaHOpa3MepHBIX d(hdekToB. Xapak-
TEp BIMSHUA BHEIIHUX yciaoBuil. [IpeniiecTByromuye XuMH4ecKue peakiiui ¢ 00paTHON CBS3bIO.

Tema 8. Camoopranusanus kak (paxkTop co31aHUsI HAHOMATEPHAJIOB.

TepMOHHHaMquCKHe N KUHCTUYCCKUC aCIICKThI CaMOOpIraHu3aluu. Ee CTUMYJIUPOBAHUEC U
TopMOXkeHHue. «CTaOuJIbHBIE» CHCTEMBl B YCIOBUSX TEPMOJMHAMMUYECKOW HECTAOMIBLHOCTH.
Crekn000pa3HOe COCTOSIHUE.

Tema 9. MexaHu3Mbl pOCTa OBEPXHOCTH
Posib mOBEpXHOCTHOM HEPrUM B TEPMOJMHAMUKE U KMHETHKE 3apOJIbIIIC00pa30BaHUs U POCTa
noBepxHocTu. Mexanusm pocta. Kunerndeckuili 1 audpy3uoHHBIN pexumbl. [IByxmepHas H
TpexmepHas Hykieanus. Paborsr Ctpanckoro n Kanmesa. 'omMorenHas u rereporeHHas HykJe-
anus.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.23 «KMaTepua/ioBeileHHe HAHOMATEPHATIOB U HAHOCHCTEM)

Pe3y.]'l[>TaTbI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-1 Cnoco0eH pemiats 3a1a4u NpodeccHoHaNIbLHOI 1eATeJIbHOCTH HA OCHOBE NIPHUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX M 00LeHHKeHEPHbIX 3HAHNI, METOJ0B MaTeMATHYECKOr0 aHAa-
JIN3a M MOJIeJTUPOBAHUS

3HaeT OCHOBHEBIC THITHI M KIACChI HaHOMATCPUaAJIOB, ITPOLECCHI
HX NOJTYUCHUSA U MOI[I/I(l)I/ILII/IpOBaHI/ISI, IMPUHIUIIBEI 1 MCTOOAUKHA
HCCICAOBaHUA CBOMCTB HaHOMATCpPUAJIOB

3HaeT 0 BIMAHUU MEX(Pa3HbIX I'PaHUL], TEPMOJUHAMUKH I10-
BEPXHOCTH U pa3MepHoro ¢pakTopa Ha CBOWCTBA HAHOOOHEKTOB

3HaeT COBPCMCHHBIC HAYYHBIC JOCTHIKCHUSA U IICPCIICKTUBHBIC
HalIpaBJICHUA pa60T B 00J1acTH CO3JaHuA U IIPUMCHCHUA HAHO-

MaTEpHAaJIOB
NJI-3 (OIIK-1) YMeeT BBIOMPAaTh HEOOXOIMMBIE METO Il UCCIICIOBAHMS HAHO-
Hcnons3yeT OCHOBHBIE JKC- MaTEPHUAJIOB, UCXOJS U3 337]a4 KOHKPETHOTO UCCIICIOBAHUS
MePUMEHTAIbHBIC METO/IbI YMeeT oCymeCTBISITh CHHTE3 KOMITO3UITMOHHBIX MaTePUaJIOB,
onpeaeneHus: PU3UKO- YIIPaBJIATh OCHOBHBIMH (DU3UKO-XUMHUYECKUMHU CBOMCTBAMU
XUMHYECKHUX CBOMCTB MaTepH- | HAHOMATEPHUAJIOB ITyTEM BapbUPOBAHUS OCHOBHBIX PEICTITYP-
aJIOB U U3JEJINUN U3 HUX HBIX (paKTOPOB

HmeeT onbIT UCCIeA0BaHUS CTPYKTYpPbl HAHOMATEPHAJIOB,
oTpeieNieHUs] UX TEOMETPUUYECKUX MMapaMeTpOB U MOP(OIIOTHH,
a TaK)Ke MPOTHO3UPOBAHMUS CBOMCTB HAHOMATEPHUAIIOB HA OCHO-
B€ MOJIYYEHHBIX JAHHBIX

Brnazneer HaBbikaMu paboThI ¢ MpubOpamMu U 000PyIOBaHUEM,
MIPUMEHSAEMBIM JUTSl UCCIIE0BAHUS (PU3UKO-XUMUYECKUX
CBOWCTB HAHOMATEPUAJIOB, a TAKXKE BJIaJI€€T METOJOJIOTHeN
pacinppOBKU M aHAJIN3a NOJYYEHHBIX Pe3yJIbTaTOB

O0bem AUCHUIIJIMHBI COCTaBJIACT 3 3a4eTHEIC CIWHUIIBI.

DopMbI IPOMEKYTOYHOM aTTECTALMHU

®dopma
OTYETHOCTH

OuHas

OK3aMeH 4 cemectp

Conep:xaHue TUCHUILINHBI
Pa3nen 1. Beenenue. Knaccugukanus 1ucnepcHbIX CHCTEM.

Tema 1. Beeoenue 6 mamepuanoseoenue HAaHOMAMePUANo8 U HAHOCUCTEM.

[Tpenmer u conepxanue MUCHUATUITMHBL. OCHOBHBIC OTpEIeiCHUs W TepMUHBL. [loHsATHE O
HaHomarepuanax. Knaccugukanus HanomarepuanaoB. OOume npeacTaBieHuss o HaHOApPeKTax
¥ HAaHOCOCTOSTHHY BemecTBa. [[puMeHeHre HaHOMaTepHaIoB: MEPCIEKTUBBI H PEATEHOCTD.
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Tema 2. Knaccugpuxayus oucnepcHuix cucmen.

Knaccugukanuy TUCTIEpCHBIX CHCTEM IO pa3iMyHBbIM MPU3HAKAM: arperaTHoe COCTOSHUE
JUCTIEPCHOM (ha3bl U TUCIIEPCUOHHOM Cpelibl; pa3Mep YacTHIl AUCTIEPCHON (a3bl; YUCIO U3MEpe-
HUI XapaKTEpHBIX pa3MEpoB IUCIEPCHON (a3bl; B3aUMOJICHCTBHE MEXKIY JAUCIEPCHOHHON Cpe-
JIO¥ ¥ TUCTIepCHOM (ha3oi.

Pazgea 2. Knaccudukanusi, MeToabl NOJYy4YeHHUs U CBOWICTBA HAHOMATEPHAJIOB.

Tema 3. PasmepHvie 3¢ghghekmul u ux enusiHue Ha c60UCMEA HAHOMAMEPUATLOS.

OddexTrI, cBA3aHHBIE CO CTPYKTYPOU HAHOOOBEKTOB. OCOOCHHOCTH TEPMOJIMHAMUYCCKUX
cBoiicTB HaHOCcpe. Kpucramiueckne HaHOCTPYKTYpbI. [IOHATHE O CTPYKTYPHBIX «Marn4ecKux»
YHClIaX aTOMOB B CTA0MJIBHBIX HAHOYACTHIIAX. 3aBUCHMOCTH ITOJIHOTO YHUCIIa aTOMOB H JIOJIH T10-
BEPXHOCTHBIX aTOMOB OT pa3Me€pPOB HAHOYACTHII.

KBantoBbie 3¢dexTrr. CymHOCTh U YCIOBUS WX MPOSBICHUS. Biusaue KBaHTOBBIX 3 (-
(beKkTOB HAa XUMUYECKHUE, NIEKTPUUECKHE, ONTHYECKHE U TEIUIOBbIE CBOMCTBA MaTepuanoB. [ToHs-
THE O KBAHTOBOM sIM€, KBAHTOBOW MPOBOJIOKE U KBAHTOBOM TOUKE.

BnusiHue pasmepoB 4acTuil Ha TeMIIeparypy IUIaBJICHUS, MEXaHUYeCKHUe, XUMHUECKHE, OIl-
TUYECKHE, FJICKTPUUCCKHE U MAarHUTHBIE CBOWCTBA MaTEpHAJIOB.

Tema 4. Memannuueckue Kilacmepbsl U KiiacmepHbovle coeouHeHusl.

MOHOSII[epHBIe n 6I/I${,Z[CprIe COCANMHCHHUA MCTAJIJIOB. KJIaCTepHBIe COCIMHCHHUA MCTAJJIOB:
MaJlbIC, CpCAHUC, 6OJII)HII/IC, T'UTaHTCKHC. MepI)I MMpeaoTBpaliCcHrud arperamnuu. Ponps nuranmos.
be3nuranaHeie MeTaJLIMUECKHUE KJIIaCTCPHBI. MeTaJ’IJ’ICOI[ep)KaH_II/Ie HaHOPAa3MCPHLIC YaCTUIIBI. Me-
TOJBI IMOJIYYCHHA HAHOKJIACTCPOB.

Tema 5. Knaccuguxayus yenepoouvix mamepuanog no muny 2uOpuou3ayuu Xumudeckux
cesizell.

VTIiepoHbIe MaTepUalbl ¢ Spo-THOpUIM3aIiel (aIMashl, HOPONIKOBEIE MAaTEPHAIIBI HA OC-
HOBE ajiMa3a, yJIbTPAJUCIIEPCHbIE alMa3bl, aiMa30M/ibl). YTIEPOAHbIE MaTepHalbl C yIOpPsAI0-
YEHHBIM PaCcIpesielleHHeM Sp>- U Sp-THOPHAN30BaHHBIX XUMHUECKUX CBs3ei (rpauT, muporpa-
¢ut, rpaden). AMopdHbIe yriiepoaHble HAHOMATePUAIIbI.

Tema 6. @ynnepenvi. Yenepoonvie HaHompyoKu.

Oynnepensl, QyepuT, IK30- U SHI0 MPOU3BOIHBIE PYIIIEpeHa.

VYrneponusie HaHoTpyOku (YHT), cunTtes, crpoenue, cBoiictBa. Homenknarypa YHT, 3a-
BHCHUMOCTb 3JIEKTPOIIPOBOJUMOCTH OT CTPYKTYphI, CTpyKTypa 30HbI bpummosna YHT. Cunres
YHT, oxnocnoitusie u mHorocnoiiusie YHT. Cuntes maccuBoB YHT. lledextst YHT, nonupo-
BaHHble YHT. OcHoBHbIe cBOMcTBa YHT M moTeHIman npuioxeHust B dJEKTPOHUKE, KOMITO3H-
LIMOHHBIX MaTepHajax, aBTOIMHUCCUOHHBIE KaTO/Ibl, IEKTPOXUMUYECKUE IIIEKTPOIBI.

Tema 7. HanocmpykmypuposanHvle no6epxXHOCMU U N1eHKU

[TomyyeHne MOHO- M NOJMMOJEKYJSIPHBIX clIoeB MeTroaoM Jlenrmropa-binomxkerr, Hano-
CTPYKTYPHUPOBaHHBIE MOBEPXHOCTH. Marmdeckue KiacTepbl U JPYrHe aTOMHbIE KOHCTPYKIIHH.
ATOMHasi caMOCOOpKa M CaMOOpTaHW3aIUs YIOPSIOYESHHBIX HAHOCTPYKTYp Ha MOBEPXHOCTH
KpeMHHUA. DPPEeKT CTabUIN3AIMU YHI03IPATbHBIX KPEMHUEBBIX TPYOOK.

Tema 8. Komnosuyuonuvie mamepuaibi.

Knaccudukanus KOMIO3UIIMOHHBIX MaTepuanoB. OCHOBHBIE TUIIBI CTPYKTYP KOMITO3UIIU-
OHHBIX MaTepuanoB. XapaKTepUCTUKA HANOJHUTENeH. PU3NUECKre U XMMUYECKUE CBOWCTBA He-
OpPraHMYECKHUX ¥ OPraHUYECKUX KOMIIO3UIIMOHHBIX MaTepuanos. HaHokepamuka.
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Tema 9. Hanocmpykmypol 8 HCUOKOCHISX.

Mutiesnsibl, MUKPO3MYJIbCHH, HaHoucniepcuu. HanoctpykrypupoBannbsie renu. Kiacrepbl
B pactBopax. Kommounnele yacTuipl MeTayioB. MarHutHbele >KUIKOCTH. HaHocTpykTypupo-
BaHHbIE cTeKJIa. DU3NUECKUE U XUMUYECKHUE CBOMCTBA TOHKUX TUICHOK U TOBEPXHOCTHBIX CIIOEB,
MULEJUISPHBIX CUCTEM U MUKPOAMYJIBCHH, KUAKUX KPUCTAILIOB, a3p030Jei, 30J1ei, renei.

Tema 10. Memoowl uzyuenus c60UCmME HAHOMAMEPUATLOB.
HccnenoBanue pasmepHbIX XapakrepucTuk. OrpeneneHue 3J1eMEeHTHOro cocrasa. Ompe-
nenenue $pa3zoBOro coctaBa. MeToibl H3y4yeHHUs! TOBEPXHOCTH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHMIIIIHHbI
b1.0.24 «IIpoueccsl HAHOTEXHOJIOTHH))

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-5 Cnoco0eH NpUHUMATH 000CHOBAHHbIE TEXHUYECKHE PellieHUsl B MPOo(deccHoHab-
HOI1 1eITeJIbHOCTH, BLIOMPATH 3(p(peKTUBHBIE  Oe30MaCHbIe TEXHUYECKHE CPEACTBA U TeX-
HOJIOTHH

3HAHUE COBPEMEHHBIX METOJOB MHTCHCHU(HKAIIUK U TIOBBIIIEC-
HHUSl KAuyeCTBA TEXHOJOIMYECKHX IIPOLIECCOB, HCIIOJIb3YEMBIX
NJI-2 (OIIK-5) MIPYU TTPOU3BOJICTBE HAHOTEXHOJIOTUYECKUX U3JICITAN

OI_IGHI/IBaeT TCXHOJIOTMH U3ro- | YMCHHEC OLCHUBATHL IMPCACIIbI NMPUMCHUMOCTH KBa3WKJIACCHYC-
TOBJICHUSA HAHOMATCPHUAIOB U CKOro moaxona, poJjib U BaXXHOCTb KBAaHTOBBIX 3(1)(1)CKTOB IIpH

U3JICITAIA U3 HUX C TTO3UIUN ONMMCcaHny (U3MYECKUX MPOIIECCOB B MPOIecCaX HaHOTEXHOJIO-

06e30macHOCTH ¥ YPPEKTHUBHO- | THU

CTH BIIQJICHUE METOJaMH OOpaOOTKH W OIICHKH IMOTPEIIHOCTH pe-
3yJIbTATOB M3MEPCHHUN MapaMeTPOB HAHOTEXHOJOTHYECKUX H3-
JeIUi

O0beM JUCHUILIMHBI COCTABIIAET 4 3a4eTHBIEC CIUHULIBL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i arrecranmumn

dopma
OTYETHOCTHU

OuHas

3auer 7 ceMecTp

Conep:xaHue TMCHUILINHBI
Paspnen 1. Beeoenue

Tema 1. I{enu u 3a0auu nanomexnonozuit.

OcHOBHBIE TIOHATHS W ompenencHus. PU3nUecKkue W TEXHOJOTHYECKHE TMpoOJeMbl U
OTpaHUYEHUS] MUKPOMHUHHUATIOPU3ALMU MOJYNPOBOAHUKOBBIX YCTpOMCTB. [Ipumenenune mero-
JIOB HAHOTEXHOJIOTHH JJII YMEHBIICHUS pa3MEpOB MPUOOPOB.

Tema 2. Hepcnekmueuble HAHOMamepuaivbl U HANpPAaei1eHusl HAHOMEXHOI0CUHU.
OcHOBHBIC Tpe6OBaHI/I${ 10 CO3JaHHIO 00BEKTOB HAHOTEXHOJIOT HIA.

Tema 3. Ilpeocmasnenue o peanuzayuu Keanmogo-paimepHvix Igpgexmoes.

OneHka MpeienbHbIX T'€OMETPUUYECKUX BEJIWYMH JJIEMEHTOB, rie peanusyercs 3¢ddext
pa3MEpHOrO KBaHTOBaHHs (KBAaHTOBBIE TOYKH, KBAHTOBBIE IPOBOJIOKH, KBAHTOBBLIE SIMBI).
HaHocTpyKTypHBIE »JIEMEHTBHI BEIIECTBA: aTOMBI, MOJEKYJbl, (yiepeHsl, HaHOTPYOKH,
kiacTepbl. KBAaHTOBBIE TOUKH — UCKYCCTBEHHBIE MOJICKYIIHI.

Pa3znen 2. Qusuka HU3BKOpA3ZMEPHBIX cuCmem

Tema 1. @ynoamenmanshsle 31eKmMpPOHHbLE A6IEHUA 8 HUZKOPAMEPHBIX CIMPYKMYPAX.
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KBanroBoe orpannuenue (kiaccuukamnms HUI3KOpa3MEPHbIX CTPYKTYP IO KPUTEPUIO TPO-
SIBJICHHUS] KBAHTOBOI'O OIPAHUYCHHUS B HUX Ha KBAHTOBBIE TOUKU, KBAHTOBBIC IIIHYPHI U KBAHTOBBIE
IUICHKH ), OAJTTUCTHUECKUN TPAHCIIOPT HOCUTENeH 3apsija, TYHHEIUPOBaHUE, CITMHOBBIE P deK-
THI.

Tema 2. Memoosl mooenuposanus 31eKmMpPOHHBIX CEOUCHIE HUBKOPAIMEPHBIX CHPYK-

myp.
Meto1bl KBaHTOBOM XUMHUU. METO MOJIEKYJISIPHON JUHAMUKH.

Tema 3. nepzemuueckuit cnekmp 31eKmMpPOHOE HA NOBEPXHOCMU MEEPOO20 menda.

CocrosiHMsI B 00J1aCTH IPOCTPAHCTBEHHOIO 3apsaa. KoHueHTpauus Hocutenel 3apsja u
n3ru6 30H. 3aXBaT U PeKOMOMHAIIMU HOCUTEIEH 3apsa ¢ y4aCTHEM IOBEPXHOCTHBIX 3JIEKTPOH-
HBIX COCTOSTHUM.

Tema 4. Ocobennocmu nepenoca nocumeneii 3apaoa uepe3 HUIKOPA3ZMEPHbIE CIMPYKMY-
pol.

bannucruyeckuii TpancopT u uHTEpPEepeHIMOHHbIE 3()(PEKThI, KBAHTOBAaHHE TPOBOAUMO-
CTH HHM3KOpPa3MEPHBIX MPOBOJIHUKOB, KBAaHTOBBIH 3(pdexr Xomna (MHTErpaNbHbId U APOOHBIN),
OJIHODJIEKTPOHHOE U PE30HAHCHOE TYHHEIMPOBAHUE, CIIMH - 3aBUCUMBIM TPaHCIOPT HOCUTENIEH
3apsja.

Tema 5. Onmuueckue ceolicmea HU3KOPA3MEPHBLIX CIPYKMYP.
BzaunmopeiicTBie 4acTHIL ¢ Ja3€PHBIM HU3ITYyYCHHEM.

Tema 6. Pekombunayua nocumeneil 3apaoa u JIOMUHECUCHUUS 8 HUZKOPAIMEPHBIX
CMpyKmypax.
DHEpreTUYeCKre B3aUMOICHCTBHS U TICPEXOJIBI.

Pa3gen 3. Quzuxo-xumuueckue 0CHO6bI HAHOMEXHOIOZUIL

Tema 1. Tepmoounamuueckue cucmemul, napamempul, nPOYECChl.

XapakTepucTU4ecKkue TepMoJuHaAMUYecKre (DYHKLMHU: SHTAJIbIMS, SHTPOMNHS, CBOOOIHAS
sHeprus ['enpmronsua u ['m66ca. Kpurepun HarpaBieHHOCTH MPOLIECCOB B 3aKPBITHIX U OTKPbI-
THIX TEPMOJUHAMHUYECKUX CUCTeMaX. XUMUYecKuil noreHuuan. OyH1aMeHTalbHble YpaBHEHUS
COCTOSIHHUSL.

Tema 2. Kunemuka u mepmoounamuxa 371eKmpoxXumu4ecKux npoyeccos.
SBnenus nonspuzauuu U aenoispusanuu. [longpuzanus u nepeHanpsHKeHUE MPHU dJIEK-
TPOJIM3E.

Tema 3. Kunemuxka u mepmoounamurka KOppo3uoHHbIX RPOUECCOB.

®da3oBble Iepexoabl U paBHOBecHs. Y paBHeHue Knaneiipona—Knay3uyca, 3akoH HepHacra—
[TunoBa, npaBwio ¢a3 ['n66ca. P-T nuarpamMmbl COCTOSHUS OJTHOKOMIIOHEHTHBIX cucTeM. T-X
JIUarpaMMbl COCTOSIHUS OMHApHBIX CHCTEM C 0Opa30BaHUEM KOHTPYIHTHO- M MHKOHTPYIHTHO
IJIABAILIUXCSA COCAUHEHUN, TBEPABIX PAaCTBOPOB 3aMEILEHUsS HEOTPAaHUYEHHOM U OIpaHUYECHHOU
PacTBOPUMOCTH.

Tema 4. Konuuecmeennvie xapakmepucmuKu Koa110UOH020 COCIMOAHUA 6eUlecmea.
Knaccugukarus nucnepcHsix cucteM. JInogunpHble 1 110()OOHBIE AUCTIEPCHBIE CHCTEMBI.
TepmonnHaMu4ecKkue mapamMmeTphl MOBEPXHOCTHOTO cosd. AncopOuus. [loBepXHOCTHO-aKTHBHBIE
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H IMOBEPXHOCTHO-MHAKTHUBHBIC BEIICCTBA. MI/IHGHHOO6paSOBaHI/IC B BOJHBIX pacTBOpax. AI[COp6-
s B CUCTCME PaCTBOP-TBEPAOC BEUICCTBO.

Pasnen 4. Konnouonwie u oucnepcrnule cucmemol

Tema 1. Memoowvl nonyuenus Koa10uOHbIX CUCHIEM.
YV cTONYUBOCTD KOJUIOUIHBIX CUCTEM. MUIIEIIIEL.

Tema 2. Bausanue konuenmpauuu u npupoobl I1eKmpoiuma Ha 6eJIUYUHY U 3HAK 3ap -
04 KOJ10UOHBIX Yacmuy.
JInotporHbie psAabl. DIEKTPOKUHETUICCKHE SBIICHUS.

Tema 3. Aepecamuenan ycmoituugocme OucnepCcHvix cucmem.
Koarymsanus. /[3era-norennnain.

Tema 4. Monekynapho-Kunemuueckue c60icmea OUCnNEPCHBIX CUCHLEM.
Huddysus B komtouansix cuctemax. Cycnensuu. [leHwl: kimaccudukanus U CTPOSHUE
TIEH.

Tema S. Imynvcuu.
Knaccudukanus, aucnepcHOCTb, (PaKTOpPhl YCTOWYMBOCTU. DMYIBraTtopbl, oOpaiieHue

das.

Pasznea 5. Hanomexnonozuu ¢ xumuueckoii RpOMblud1eHHOCHU

Tema 1. @opmuposanue nieHoKk HAHOMEMPOBOI MOJUIUHBL, 26MEPOCMPYKMYP U HAHO-
CMPYKMYPUPOBAHHBIX NOKPbIMUIL.

MonekynsipHO-JTydeBasi SMUTAKCHA. XUMUYECKOE OCKJICHHUE U3 Tra3oBoi ¢asbl. Bakyywm-
HbI€, HOHHBIE U MOHHO-TUIA3MEHHBIE METOAbl OCAKICHUA. XUMUYECKOE U AIEKTPOXUMUUYECKOE
OCaXJICHHUE B KUJIKMX Cpeax.

Tema 2. @opmuposanue Hanocmpykmyp ¢ UCnOAb308aAHUEM CKAHUPYIOULUX 30HO08.

Ou3nyecKkue OCHOBBI M OCOOCHHOCTH HCIOJb30BAaHUS CKAHUPYIOIIUX TYHHENbHBIX H
ATOMHO-CUJIOBBIX 30HJIOBBIX YCTPOWCTB Jisi (OpMHUpPOBaHUS HAHOCTPYKTYp. CHHTE3 U pa3jene-
HUE HAHOYACTHUI[ B Ta3000pa3HbIX U KUAKUX cpenax. [loBeneHMe HaHOUACTHI[ B PAaCcTBOpAX,
AIMYJIbCUSIX, KOJUTOUTHBIX CUCTEMAaX U CYCIICH3HUSX.

Tema 3. Camopecynupyrougueca npoyeccol.
ATomapHasi 1 MoJleKyisipHas camocbopka. PopmupoBanue mieHok JIaHrMiopa-biaomkerT.
Camoopranusaiiys B 00beMe 1 Ha IIOBEPXHOCTH TBEP/IBIX TEJ. 30JIb-T€Ib TEXHOIOTHUS.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.25 «Opranu3anus ¥ onepaTuBHOE yIIpaBjieHHe MAIIMHOCTPOUTEIbHBIM

MMPOU3BOJACTBOM»

Pe3yabTaTnl 00y4eHUs 10 JUCHUILIHHE

Kox, HammeHoBaHHE
WHJUKaTOpa

Pe3ynbTarel 00yueHus 0 JUCITUILTAHE

OIIK-2 Cnoco0eH ocymecTBJISATh NPOGecCHOHAIBbHYIO 1eAITeJIbHOCTh ¢ Y4eTOM 3KOHOMM-
YEeCKHUX, IKOJOTHYECKHX, COIHAIBHBIX U JPYrUX OrPAaHUYEHMI HA BCeX ITANax KU3HEHHO-
ro UKJIa 00beKTOB, CHCTEM U NIPOLIECCOB

WJI-1 (OIIK-2)

HpOBOI[I/IT TEXHHUKO-
YKOHOMHUYECKOE 00OCHOBAHUE
U DKOHOMHWYCCKYIO OLICHKY
HpOeKTHI)IX pCIHeHI/Iﬁ 1 UH-
JKCHCPHBIX 3a1a4

HCIOJIB3YCT MCTOABI UCHUCIICHUA aMOpPTU3alluX JJIs1 OLICHKU
BCIIMYHUHBI U3HOCA OCHOBHBIX ITPOU3BOJCTBCHHLIX (I)OH,I[OB

oIpesiesIAeT ¥ aHAIN3UPYET 3HAYCHUs [T0Ka3aTeIed NCII0Ib30-
BaHUsI OCHOBHBIX POU3BOACTBEHHBIX (DOHI0B

ornpezesnseT NoTpeOHOCTh B HOPMUPYEMBIX 00OPOTHBIX Cpel-
CTBax

PACCUUTBIBACT U AHAJIM3UPYCT 3HAUCHU A MoKa3aTelIeil UCIIOJIb-
30BaHUA O60pOTHI>IX CpCaACTB

pacCcUMTHIBACT U AHAIM3UPYET MMOKa3aTeIn IMHAMUKH YHCIICH-
HOCTH TIEpPCOHAJIA IPH IUIAHUPOBAHUU CTPYKTYPHI KaJPOB,
omnpezenser GOoHJI OIIaThl Tpyaa

paccuuThIBaeT U AHAIU3UPYET [TOKA3ATEIN POU3BOIUTEIBHO-
CTH Tpyza

ornpezenseT NoTpeOHOCTh B MaTEpHAIIbHBIX pecypcax

COCTaBIISIET CMETHI 3aTpaT. KaJbKyIupyeT ce0ecCTOMMOCTh Mpo-
YK

PacCUUTHIBACT LIEHY peaU3aliy MPOIYKIIUH, BETUYHHY TPH-
ObLTH

PACCUUTBIBACT U AHAJIU3UPYCT MMOKA3aTCIIN B(I)q)eKTI/IBHOCTI/I Ka-
MMUTATLHBIX BIIOKCHHI

WJI-2 (OIIK-2)
PaccuutriBaer JJINTCIBbHOCTD
BBIITOJITHCHUSI TCXHOJIOTUYC-
CKHUX onepaunﬁ C UCITIOJIB30-
BaHHUCM HOpMaTI/IBHI)IX Cnpa-
BOYHHUKOB

Ha3bIBaeT MOKa3aTelIu 3PPEKTUBHOCTH UCIOIb30BAHUS SKOHO-
MHYECKHUX PECYPCOB IPEANPUATHS

MIEPEUUCIISIET TOKA3aTeIN OLUEHKN 3P(HEKTUBHOCTH MPOEKTHBIX
pelLIeHNI

BOCIPOU3BOJIUT CO/IEP)KAHNE METOJIUK OIIEHKU TEXHUKO-
HKOHOMHUYECKOH 3((EKTUBHOCTH MPHUHATHIX peIIeHUI

NJI-3 (OIIK-2)
AHanu3upyeT v OLEHUBAET
3aTpatkl MpeanpuaTus (po-
€KTa) C y4eTOM MHKEHEPHBIX
PHCKOB

BJIa/ICHHE HAaBbIKAMU OLIEHKH TEXHUKO-IKOHOMHUYECKOU 3 Pek-
TUBHOCTHU IIPUHSATHIX PEILICHUM

MPUMEHSET HAa MPAKTUKE COBPEMEHHBIE METOJMKH pacueTa
SKOHOMHYECKHUX MOKa3zareneit 3pPeKTHBHOCTU MPOEKTHHIX pe-
HIEHUH

olileHUBaeT 3(PPEKTUBHOCTh MPUHUMAEMOT'0 PEIICHNUs, aHATH-
3UpYys 3HAYEHUs SKOHOMUYECKHUX NTOKa3aTesIen

O0BbeM TUCHUILIMHBI COCTABIISIET 3 3a4ETHBIE €IUHUIIGL.
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DopMbI POMEKYTOYHOM ATTECTAIMHA

®dopma
OTYETHOCTHU

Ounas

3auer 6 cemecTp

Collepmalme AUCHHUIIIMHDBI

Tema 1. Okonomuueckas noaumuxa Poccuu 6 coepeMeHHbIX 00UleCmMEeHHO-
nonumuyeckux ycinoguax. Ilpeonpuamue mawiunocmpoumenvbnozo Kiacmepa - OCHOBHOE
36€H0 hopmupyroueiica UHHOBAUUOHHOU IKOHOMuKU Poccuu.

3ajaun ¥ NPUHLUIIBI AESTEIbHOCTA MAIIMHOCTPOUTEIBHOTO IPEANPUATHS IIPU MTEPEXOE K
WCIIOJIb30BaHHUIO BBICOKMX TEXHOJIOTMH B MPOMU3BOJICTBE U CTAHOBJIEHUS B MUPOBOW 3KOHOMHUKE
HIECTOr0 TEXHOJOTMYECKOI'0 YKJIaJa, OPUEHTUPOBAHHOIO HA CO3/1aHHE MCKYCCTBEHHOI'O MHTEJI-
JIeKTa, Pa3pabOTKy M BHEIPCHHE TEXHOJOTHYECKUX IPOIECCOB HA OCHOBE OMOWHXKCHEPUU W
HAaHOTEXHOJOrui. IlepcrekTuBbl pa3BUTUS MAIMHOCTPOEHUS MPU UCIIOJIB30BAHUU HAHOCTPYK-
TYpPUPOBAHHBIX MaTEPUAJIOB.

[Topsimox oOpa3oBaHUs, perucTpalyy, JUKBUIAIUN U peopraHu3auuu npeanpustaii. Op-
TaHU3aI[MOHHO-TIPAaBOBBIC GopMBbI npeanpusaTuii. Co3aHue MaJIbIX MPEANPUITHH, HAIICIICHHBIX
Ha MPOJBHKEHUE MPOAYKTOBBIX U TEXHOJIOTHYECKMX WHHOBAIIMIA B 00JIACTH HAHOTEXHOJIOTUH.

®opMbl 00IIECTBEHHOW OpraHU3alMK IPOU3BOJICTBA B CBETE peaiM3alliid MHHOBAIIMOHHOM
nokTpuHbl. KoHueHTpanus npousBoacTBa. Crenuanu3anns M KOONEpPUPOBAHUE MPOU3BOJACTBA.
Kom0OuHMpoBaHue npou3BoJICTBA U €T0 (POPMBL.

OcoOenHoct  (YHKIIMOHUPOBAHUS MPEANPUATHS MAIIMHOCTPOUTEIHLHOTO KIacTepa,
HAIEJICHHOTO Ha peajlu3allii0 HOBOBBEICHHMM B 00JAaCTM XUMHUHU, OUOTEXHOJIOTUU U
HAaHOTEXHOJOTUN. XapakTEepUCTUKA Kilactepa. BHyTpuoTpacieBble NPOU3BOACTBEHHBIE CBS3HU.
OCHOBHBIE TEHJEHIIMA PA3BUTUS MAIIMHOCTPOUTEIBHBIX MPEANPUATAN. DKOHOMUYECKHE
OCHOBBI (DYHKIIMOHHPOBAHHS MPEANPHUATHA MAIIMHOCTPOUTENBHOTO KIIACTepa B PBIHOYHOM

cpere.

Tema 2. DJkonomuueckue o0cHO8bl npou3e00cmea u pecypcel npeonpusmuil
MAMUHOCMPOUmMeEnbHO20 Kiacmepa.

Tema 2.1. OcHosHbie onObI U 000pomHblEe CPeOCm8a MAUUHOCHPOUMETLHBIX
npeonpusmutl

[TonsiTve M HKOHOMHYECKas CYIIHOCTb OCHOBHBIX (POHIOB MAIIMHOCTPOUTEIHLHOTO
npeanpustis. OCHOBHbIE NMPOU3BOACTBEHHbIE (DOHJBI. OCHOBHBIE NMPOU3BOACTBEHHBIE (DOHJIBI
OPENNPUATHH, CHEIMATU3UPYIOIUXCS HAa CO3/IaHUU HAHOCTPYKTYPUPOBAHHBIX MaTepUalOB U
BBIITyCKe OOOpYIOBAaHUS ISl MOJYYEHUS HAHOMPOIYKTOB. OCHOBHBIE HENPOU3BOACTBEHHBIE
¢donnpl. AktuBHas U naccuBHasg yactb OIID. CoctaB, knaccudukanus U CTpyKTypa OCHOBHBIX
boHIOB.

VYuer u ouenka O®. [IlepBoHayanbHas, BOCCTAHOBUTEIbHASI, OCTATOYHAS, JINKBUIAIMOHHAS
croumocts. Ilepeonenka Od. M3noc OD. Ousnveckuit u3sHoc. MopanpHbIi U3HOC. MOpaJIbHBIN
U3HOC 000pYOBaHUSI HAHOMHYCTPUU. AMOPTH3AIHsI OCHOBHBIX (DOH/IOB.

[Tokazarenn W MTyTH TOBBIIEHUS A(PGEKTUBHOCTH  HCIOJIB30BAHHUS  OCHOBHBIX
IPOM3BOJICTBEHHBIX (DOH/IOB Ha MPEINPUATUSAX MALIMHOCTPOUTENBHOro Kiactepa. [lokazaTenu
HKCTEHCUBHOTO0, MHTEHCUBHOI'O, MHTETPAJbHOTO HCIOJb30BaHUsA, 000O0IIaoIIKe MOKa3aTelu.
Ponrp O® B pacmiupeHHOM BOCIPOU3BOJACTBE B IIPOLECCE WHHOBAIMOHHOTO pa3BUTHSA
IPEINPUATHI XUMUYECKOTO MAaIIIMHOCTPOEHUSI.

[TonsiTHe 0OOPOTHBIX CPEICTB, X COCTAB U CTPYKTypa. Kpyroo6opoT 060pOTHBIX CPEACTB.
Onpenaenenne MOTPeOHOCTH B 00OPOTHBIX cpeacTBax. OcoOEHHOCTH 00pa3oBaHMS O0OOPOTHBIX
CPEICTB Ha NPENUPUATHIX XUMHUYECKOro MamuHocTpoeHus. [lokazarenn wncmosib30BaHus
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o0opoTHbIX cpencts. Iyt yckopenus 000pauynBaeMocTd OOOPOTHBIX CPENICTB M COKpallleHue
JUTUTETHOCTH MHHOBAIIMOHHOTO IIUKJIA MPH BHEJAPEHUHU TOCTIKEHUN XHUMHUH, OMOTEXHOJIOTHUH U
HAHOTEXHOJIOTUI B MPOU3BOJICTBO.

Tema 2.2. I[Inanuposarnue uzodepiicex npou3eo0Cmea npu 8bINycke 8blCOKOMEXHON0SUUHOU
NPOOYKYUU.

CebecToMMOCTb IPOAYKLUH MTPEIIPUATHI MAIIMHOCTPOUTENBHOIO KiIacTepa.

Knaccugukarus 3arpar mo nepBuYHbIM 351eMeHTaM. Kiaccudukanus u CTpyKTypa u3aep-
JKEK TI0 CIIoco0y OTHECEHUsI Ha ceOecTOMMOCTD (MpsSIMbIE U KOCBEHHBIE), 110 POJid B (hopMUpOBa-
HUM ce0eCTOMMOCTH (OCHOBHBIE U HAKJIA/IHBIC), 10 3aBUCUMOCTH OT U3MEHEHHUsI 00beMa Mpou3-
BOJICTBA, 10 CTENEHU OJJHOPOJAHOCTH 3aTparT.

Knaccugukarus 3arpar mo craTbsiM KaJdbKyIsIuU. MeToauka pacuéra miIaHOBOH KaJbKy-
JSIMMK Ha MPOJYKLHUIO MPEJIPUATHH XMMHUYECKOI0 MAllMHOCTpOeHMs. BkitodeHue 3aTpaT Ha
OOBEKThl MHTEIIEKTYyaJbHOM COOCTBEHHOCTH B 00JIACTH HAHOTEXHOJIOTMH B CE0ECTOMMOCTD
IPOAYKIMHM MallMHOCTPOMUTEIBHBIX IpeanpusaTuidi. CmeTa 3aTpaT Ha IIPOU3BOJCTBO M peaau3a-
LU0 IPOAYKIMU MPEANPUATHI MAITMHOCTPOUTEIBHOTO KJIacTepa.

HcTouHuku U (GaKTOpbl CHUXKEHUS M3AEPIKEK MPOM3BOJICTBA BHICOKOTEXHOJIOIMYHON MpO-
JTYKITHH.

CebecrouMocTb 000pYJOBAHUS /111 HAHOMHYCTPUH, ITyTU €€ CHIDKEHUSI.

Hcnonp30BaHnEe HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB U KOMIIO3UTOB Ha UX OCHOBE IS
CHIDKEHHS ce0eCTOMMOCTH NMPOIYKIIMU MAaIMHOCTPOUTENBHOrO Kiactepa. CHU)KEHUE 3aTpaTr Ha
pa3paboTKy, NPOEKTUPOBAHNWE U M3TOTOBJIEHHWE OOOPYIOBaHMS, OCHOBAHHOIO Ha IPOBEICHHUU
IPOILIECCOB Ha HAHOYPOBHE.

Tema 2.3. Texnuxo-3KOHOMUYECKUU AHANU3 UHICEHEPHBIX PeUeHUll Ha Npeonpusimusx
MAWUHOCMPOUMENbHO20 Klacmepa.

[IpousBoacTBEHHass  mporpaMma  HPEANpHUATHS ~ XUMHUYECKOrO0  MAIIMHOCTPOEHUS.
PentaGenbHOCTh MPOAYKLUMH C UCIOJBb30BAaHUEM JIOCTH)KEHUH HAHOTEXHOJOrMi. MeToabl
MOBBILICHUS pEHTa0EIbHOCTH.

PentabenbHOCTh MaTepuaioEMKON MPOAYKIIUH, UCIIONB3YIOIEH HAaHOCTPYKTYPHUPOBAHHbIE
MaTepuaibl.

CymHoCTh 3KOHOMUYECKOH 3(h(hEeKTHBHOCTH BBICOKOTEXHOJOTHYHOTO MAIIMHOCTPOUTENb-
HOT'O NPOU3BOJICTBA U MyTH €€ MoBbleHusd. Crucrema rnokasarenaeil 5JKOHOMHUUECKOH 3P PeKTuB-
HOCTH BBICOKOTEXHOJIOTMYHOTO MAIIMHOCTPOUTEIBHOTO TPOU3BOJICTBA.

Pacuetsl sxoHOMHYECKOH 3((HEKTUBHOCTH IPU CO3JaHUHN U IPOU3BOJICTBE HOBOW TEXHUKHU
Ha NPEIIPUIATHIX XMMHUECKOTO MAIIMHOCTPOEHUS BHEAPEHUU B NPOU3BOJCTBA JOCTUKECHUN B
o0yacTu XuMUM, OMOTEXHOJIOTUU U HAHOTEXHOJIOrui. IHTerpanpHblii SKOHOMUYECKU AP deKT u
NOpPSAJOK €ro  ONpEeNeieHMs. YYeT CONYTCTBYIOUIMX HEIKOHOMHUYECKHX  pE3yJIbTaTOB
(corabHbBIX, YKOHOMUYECKUX U T.J1.).

Cucrema nokasareneil 1 METOABl aHAJIM3a MPOECKTUPYEMOI'O TEXHOJOTHYECKUX MAIIHUH U
000py/10BaHusl, UCIIOJIB3YIOIIMX HOBbIE KOHCTPYKIIMOHHBIE MaTepUajIbl 1 KOMIO3UTHI C UCIOJb-
30BAaHUEM HAHOCTPYKTYPHPOBAaHHBIX MaTepUaoB. XapaKTEpUCTHKA IMOKa3aTellel KadecTBa U
3¢ (HEKTUBHOCTH HOBBIX U3JIEIMNA MAIIMHOCTPOEHHUS, IMOJYYEHHbBIX HA OCHOBE HAHOTEXHOJIOrHYe-
CKHX TpoIeccoB. MeTopl TEXHUKO-I)KOHOMUUYECKOTO aHalIN3a KOHCTPYKLUNU. AHAJIN3 KauyecTBa
U pacyeT 3KOHOMHYECKHUX MoKa3aTesneld KOHCTPYKIuH. OueHka 3(p¢GeKTHBHOCTH KOHCTPYKTOP-
CKHX PEILICHU.

CucreMa nokaszaresieid TEXHOJIOTHYECKUX MPOIECCOB. XapaKTepUCTUKA TTOKa3aTeIen Kade-
cTBa 1 39()(HPEKTUBHOCTU TEXHOJIOTHUECKUX MPOLIECCOB, 000PYI0BAHUS, OCHACTKH M OpraHU3aluu
MPOU3BOJCTBA. MeTO/Ibl TEXHUKO-IKOHOMUYECKOTO aHAJINW3a TEXHOJOTMM W HAHOTEXHOJIOTHU.
TexHonornueckasi ce0ECTOMMOCTh M €€ NMPHUMEHEHHE B IPOLECCe TEXHHKO-?PKOHOMHYECKOTO
aHanmu3a. OueHka 3 HEeKTUBHOCTH TEXHUYECKUX M OPraHU3allMOHHBIX PEICHUN Ha IPEANpHUITH-
AX MAIIMHOCTPOUTEIBHOIO KJIaCTEPA.
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OnTumuzanus peleHuid pu MPOSKTUPOBAHUM HAYKOEMKHUX TEXHOJIOIMM M OpraHHU3aliH
IIPOU3BOJICTBA MAaIIMHOCTPOUTENBHBIX MIPEIPUATHI. HcnonpzoBanue TEXHUKO-
SKOHOMMYECKOTO M HMUTALMOHHOTO MOJCIMPOBAaHUSA i IOUCKA ONTHMAJbHBIX PEILICHUM.
ObocHoBaHMe BbIOOpA TEXHOJIOTUYECKUX METOJI0B, 000OPYJIOBaHUs, OCHACTKHU, (HOPM M METOOB
OpraHu3aluy IPOU3BOJICTBA.

Tema 2.4. Qunancuposanue UHHOBAYUOHHOU OesAMETbHOCMU.

CymHOCTP  MHHOBALIMOHHOW  JeATeNbHOCTM  mpennpuarusd.  [IpogykroBas
TEXHOJIOTUYECKass HMHHOBAIMSA KaK WHCTPYMEHT TMOAJCPXKAaHUSA KOHKYPEHTOCIIOCOOHOCTH
IIPEIIPHUATHS B COBPEMEHHBIX PHIHOYHBIX YCIOBUSX.

Buner IIPOJYKTOBBIX VMHHOBAIUH, OCHOBaHHbIE Ha CO3/1aHUU HOBBIX
HAaHOCTPYKTYPUPOBaHHBIX MaTEpHAJIOB u o0opylnoBaHUS U1 IPOBEACHUS XHMMKO-
TEXHOJIOTUYECKUX IIPOLECCOB HA HAHOYPOBHE.

Bupl TEXHOJIOTMYECKNX MHHOBALMM Ha MPEANPHUATHIX MAIIMHOCTPOUTEIBHOIO KIIACTEPa,
OpPENOoNaraloIiue  HMCIOJIb30BaHUE  PE3YNbTaTOB  (YHAAMEHTAIBHBIX W MPUKIAJHBIX
UCCIIEIOBaHUM B 00JIaCTH HAHOTEXHOJIOTUH.

CymHocts uHBecTULMH. [IpUHIMIBI MHBECTULIMOHHOW AestenbHOocTU. HampaBnenus
MHBECTULMOHHOW TOJMTUKA B OOJACTH HAHOTEXHOJOIMH. VHBECTHUIIMOHHBIE IPOEKTHI IO
KOMMEPIMAIN3allMd HOBBIX MAaTE€pHajoB M TEXHOJOTMYECKUX pa3padoToK B oOjactu
HAHOTEXHOJIOTUH.

[Tokazarenn >(GGEKTUBHOCTH WHBECTHLMH B  CO3/aHHE  BBICOKOTEXHOJIOTHYHBIX
MAaIIMHOCTPOUTENIBHBIX IPOU3BOACTB. UMCTBI HOXOX, YHMCTBIM JUCKOHTUPOBAHHBINA JIOXOZ,
MHJEKC I0XOAHOCTH, BHYTPEHHSISI HOPMA JJOXOJXHOCTH, CPOK OKYIIa€MOCTH.

VICTOYHNKM MHBECTUIIMOHHOMN JIeATENbHOCTH B cepe HaHOUHAYCTpuH. [1yTH noswiieHus
3 PEKTUBHOCTH HCIOJIB30BAHUS HMHBECTUIMHA MO MPOABMKCHHIO HAHOCTPYKTYPHUPOBAHHBIX
MaTepUaIoB U HAHOTEXHOJIOTUI B MAIIMHOCTPOUTEIBHOE IPOU3BOCTBO.

Tema 3. Vnpaenenue Oeamenvsnocmvio  npeonpuamus no  OpP2AHU3AUUU
UHHO6AUUOHHBIX NPOUECCOB 6 MAUUHOCIPOCHUU

Tema 3.1. Ilpoyecc ynpaenenus 0essmenbHoCmMb0 MAWUHOCMPOUMENbHO20 NPEONPUAMUS

Cneuuduueckne uepTbl Mpoliecca YIpaBiICHUs HWHHOBALMOHHON J€ATEIBbHOCTBIO.
OyHKIMOHANBHOE COZepKaHue mpolrecca ymnpasieHus. OOmue ¢GyHKIMH Kak 3JIEMEHTHI
ynpasnenus. [Ipenunenue. Opranuzauus. PacnopsaurensctBo. Koopaunauus. KoHTpois.
[Tpumep ucnonb3oBaHus 00MKX (PYHKIMHA yripaBieHus.

OpranuzaloHHO-pacopsIuTeNbHble  MeToAbl. DopMbl  HCMONB30BaHMUS  BJIACTH.
OcHOBHBIE ~ XapaKTEPUCTUKH  pa3IMYHBIX  OPraHM3AlMOHHBIX  METOJOB  YIPAaBIEHUS,
IPUMEHSIEMbIE Ha IPEINPUITUSIX MAIIMHOCTPOUTENBLHOTO PO Ui IpYU BHEIPEHUN HHHOBALIUU
Ha OCHOBE HAHOTEXHOJIOIUH.

Pacnopsixenust B ympasieHuu. CBsi3b MacIITabOB pacMOpAIUTENbHON AEATEIbHOCTU C
YPOBHEM OpraHU3allid CHUCTEMbl YIpaBlIeHUs. lIcnonb30BaHUE pa3IMYHBIX OCHOB BIIACTH
(mpuHYXAEHUS, BO3HArpaXkIEHUs, Xapu3Mbl, HEpPapXud, KOMIETEHIMH) IMpPHU MPOJBUKECHUU
UHHOBAIlMM  TNPH  TNPOEKTUPOBAHMM  TEXHOJIOTHYECKOTo  00OpyHOBaHHs,  pa3paboTke
TEXHOJIOTMYECKOTr0 MPOLECCa HA OCHOBE HAHOTEXHOJIOTHH.

OKoHOMHUYECKHE MeToAbl ynpasieHus. CopaepikaTelnbHble U IPOLIECCYAIbHBIE TEOPHH
MOTHBALIHH.

ConunanbHO-TICUXOJIOTUYECKUE  METOABl  YIpPABJIECHUSA.  YINPABICHHE  TBOPYECKOU
NesITeIbHOCTRHIO o CO3JIaHHIO MHHOBAIUN B oOJactu HaHOTEXHOJIOT U "u
HAaHOCTPYKTYpUpPOBaHHbIX  MarepuasioB. CocraB M COAEp)KAHME  COLMAIBHBIX U
IICUXOJIOTUYECKUX METOJOB VYIPABICHHS. YCIOBHS HUX MCHOJAb30BaHusA. PopMHpoOBaHUE
KOJUIEKTUBA U YIPABJICHUE €TI0 COLUAIBHBIM PA3BUTUEM.
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@dakTopsl, ONpENeNAIONINe TEXHOJIOTHIO MeEHE[KMeHTa. (DopManbHble NPaBUIN U
npoucaypbl IMPHUHATHA  YHOPABJICHYCCKOIO PCIICHHA IO BHCAPCHUIO IHNPOAYKTOBBIX H
TEXHOJOTUYECKUX MHHOBAIMH Ha MPEANPHUATHIX MAIIHHOCTPOUTEIBHOTO MPOQHIIS.

MexaHu3M TNPUHATHS YIPABICHYECKUX pEHIeHWH B WHHOBAIMOHHOW cdepe. OOmiee
PYKOBOJACTBO HpuHATHEM pemeHuid. [lpaBuna mnpunstus pemenuil. [lnansl B npuHsITHH
peLICHU.

KoH(aukTHBIE CHTyallMM HAa MAIIMHOCTPOUTENIBHBIX MPEANPUATHIX U METOABI HX pa3pe-
HICHUA.

Tema 3.2. Ynpaenenue nepconanom MAuWUHOCMPOUMENbHO20 NPEONPUAMUSA  KAK
cucmemooopasyowuil gaxkmop opeanuzayuu UHHOBAYUOHHBIX npoexmos Ha
MAWUHOCMPOUMENbHBIX NPEONPUATNUSIX.

VYnpaBiaeHue HM3MEHEHUSIMM B OpraHu3alMud Kak (AakTop BHEAPEHHs HMHHOBALMHA Ha
MaIIMHOCTPOUTENbHBIX — mpeanpusaTusx. Kiaccudukanus opraHu3alMiOHHBIX — W3MEHEHHIA.
Komnonentsl nponecca uzMeHeHuil. CoONpoTHBIIEHHE H3MEHEHHMSAM. MeToasl NpeoJoJIeHUs
COINpPOTHUBIIEHUS N3MeHeHUsIM. KirtoueBble (akTopbl ycrexa npu U3MEHEHUSIX.

Kanpel npennpusarua. Crpykrypa kagpoB. Orulata tpyna. CyIHOCTb W IPHUHLUIIBI
OpraHM3aly OIUIAThI TPY/a.

ITponsBoauTensHOCTD TpyAa. TpynoeMmkocTs. InannpoBanye mpon3BOIUTENBHOCTH TPYA.
@akTophl U pPE3EpBbl POCTa MPOU3BOAUTEIBHOCTH TpyAa. [loBbilIeHHE MPOU3BOAUTENBHOCTH
TPYy/a HHXXEHEPHBIX PAOOTHUKOB 3a CUET YBEIMUYEHHs TBOPUECKON COCTaBIISIIONIEH B UX Ipodec-
CHOHAJIbHOU JIEATEIILHOCTH.

Hopmuposanue tpyaa. OpraHusanuss TEXHUYECKOIO HOPMHUPOBAHMS Ha IPEANPUATUU
XUMHUYECKOI'0 MAIIMHOCTPOEHUSI.

dopmupoBaHUE TPYIOBBIX pecypcoB. [ImaHnpoBanue 4UCIEHHOCTH PAOOTHUKOB MPEAIpH-
arug. HopMa 4unciaeHHOCTH, CIMCOYHas U IBOYHAsl YHCIEHHOCTH.

OcHoBbl InaeperBa B komane. Cocrasistomue auaepersa. Ctuim smaepersa. Cutyanu-
OHHOE JINJIepCcTBO. Pa3nenenHoe nuaepcTBo. 3aMEHUTENH JTUAEPCTBA.

O¢ddexkTrBHBIE KOMMYHUKAIMM B WHHOBAIMOHHOW opraHu3zanuu. CTpyKTypa MeXIHy-
HOCTHBIX KOMMYHHUKAIMI U KpuTepuil ux sdpdextuBHOoCTU. DHPEKTUBHOCTL BepOaIbHBIX U He-
BepOaIbHBIX KOMMYHUKALUK. POPMBI €TOBBIX KOMMYHHKAIIUH.

Pa3BuTHe TBOpueCKOro MOTEHIMAda COTPYIHUKOB HHHOBALMOHHOW opraHuzauuu. Co-
CTaBJISIIOIIME MHHOBALIMOHHOIO TMOTEHIMala COTpyAHMKA. Pa3Butue kpearnBHocTH. CaMoCTOS-
TEJIbHBIN TTOUCK PEIICHUS TPOOIEMBI.

Tema 3.3. Ilnanuposanue UHHOBAYUOHHOU OeAMENbHOCMU HA MAWUHOCMPOUMENbHOM
npeonpusmuu

[Tpon3BOACTBEHHAS CTPYKTypa MAaITHHOCTPOUTEIHHOTO MPEANPHUATHS. THIBI MalIuHO-
CTPOUTENBHBIX TMPEANPHUITHA, WX Kilaccu(UKaIms, TEXHHUKO-DKOHOMHUYECKHE OCOOSHHOCTH.
[Tpon3BOACTBEHHBIN TPOIIECC HA MAITMHOCTPOUTEIBHBIX MPEANPHUATHSIX, OPUEHTHPOBAHHBIX Ha
BHEJIPEHUE HAHOTEXHOJIOTUM, M ero cTpykTypa. OCHOBHBIE M BCIIOMOTATEIbHBIE MPOIIECCHI.
[Tpon3BOACTBEHHBIN UK, €TO BUIBI U CTPYKTYPA, TyTH COKPAIIECHHUS.

CyuiHocTh U 3aJja4M MJIaHUPOBAHUSI U IPOTHO3MPOBAHUSI HA MAITMHOCTPOUTEIBHOM TPE.I-
MPUSTUN B YCIIOBUSIX WHTEHCUBHOTO BHEIAPEHUS MPOAYKTOBBIX M TEXHOJOTHYECKUX WHHOBAIUN
Ha OCHOBE JIOCTIIKEHHUI B 00JIaCTH HAHOTEXHOJIOTHIA.

[ToaroToBKa MamMHOCTPOUTEIHLHOTO Tpou3BoacTBa. CoaepikaHue, 3aJaud U JTambl TeX-
HUYECKOM MOJATOTOBKM MPOU3BOJACTBA C MO3UIIMI BHEAPEHHUS] MHHOBAIIMOHHBIX IMPOEKTOB Ha OC-
HOBE HAHOTECXHOJIOTHH.

Opranuzanus u coJep:KaHre KOHCTPYKTOPCKOM MOATOTOBKHA MAIIMHOCTPOUTEIHHOTO MPO-
M3BOJICTBA. BO3MOXXHOCTh MCTIOIB30BAHNS HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB M KOMIIO3UTOB
Ha X OCHOBE IIPH Pa3pabOTKe KOHCTPYKIMHA TEXHOJOTUIECKIX MAIIHH U 000pYIOBAHUSI.
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Opranu3zanus 1 coep KaHue TEXHOJIOTUYECKON MOATOTOBKH NMPOU3BOACTBA. BO3MOXKHOCTB
WCIIOJIb30BAaHUS MPOLIECCOB HA HAHOYPOBHE IPU M3TOTOBJICHUHM MAIIMH M TE€XHOJOTHYECKOTO
00opyIoBaHuUs.

TeXHUKO-DKOHOMHUYIECKOEe OOOCHOBaHHME BHIOOpAa WHHOBAIIMOHHBEIX MPOCKTOB IO BHEApE-
HUIO UHHOBAIIM B 00JIaCTH HAHOTEXHOJIOTUN HA MAIIUHOCTPOUTEIBHBIX MPEATPUATHUSX.

Opranuzanus KOMMEPUYECKON JEATEIBHOCTH MO 00ECIEYCHUIO MPEANPHUSTHS MaTepHallb-
HBIMHU PECYPCAMHM, YUYUTHIBAIOIIMMH MOTPEOHOCTh B HOBBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepHa-
nax. Bo3MOXHOCTH T100aTbHBIX WH(GOPMAIMOHHBIX CETEH M0 YCTAHOBICHUIO CBS3EH C MOCTaB-
HIMKAMH.

Tema 3.4. Busnec-nian npoosudiceHuss HOBAYULl 8 HAHOMEXHONO2USAX HA NPEeONnpPUSMUSX
MAWUHOCMPOUMENbHO20 KAAcmepa.

O6mue TpeOoBaHMUs K OM3HEC-TUIaHYy MO pealu3allid WHHOBAIIMOHHBIX MPOEKTOB B 00Ja-
CTH HOBBIX TEXHOJIOTHI U MaT€pUaJOB.

Haznauenne OusHec-IIaHa: U3Y4YUTh €MKOCTh U TMEPCHEKTUBHOCTH Pa3BUTHs OYAYIIETO
phIHKa COBITa MPOAYKIIMU TMPEINPHUATHN MAIIMHOCTPOUTEIHHOTO MPO(HIIs, OLECHUTH 3aTPaThl
JUTSL TIPOU3BOJICTBA HYKHOU PBIHKY MPOIYKIIMH C UCHOJIb30BaHUEM JOCTHXKEHUNW XUMHUHU, OUO-
TEXHOJIOTHH ¥ HAHOTEXHOJIOTHH, COU3MEPHUTH MX C IIEHaMHU, [0 KOTOPHIM MOXXHO OyJeT Ipoja-
BaTh CBOM TOBAaphl, YTOOBI OMPEIEIIUTh MOTCHLUUAIbHYIO MPUOBUILHOCTh JENa; OLEHUT PUCKU
WHHOBAIIMOHHOMN JESATEIHHOCTH C YYETOM OCOOCHHOCTEH MpPENNpUATHNA MAITUHOCTPOUTEIHHOTO
KJIacTepa ¥ MPUOPUTETHOCTh PAa3BUTHsI HAHOTEXHOJOTUI B CTpaHe; OMPENEIUTh T€ MOKA3aTeNH,
M0 KOTOPBIM MOXHO OYAET peryysipHO KOHTPOJIUPOBATH COCTOSIHUE JIeN IIPH MPOABUKEHUU HO-
BallMii B BUJIE HAHOCTPYKTYPUPOBAHHBIX MaTEPUaIOB U HAHOTEXHOJIOTUH.

[TocnenoBaTenbHOCTh pa3pabOTKu OW3Hec-iaHa. KirloueBble MOMEHTHI OM3HEC - TUTaHU-
poBaHMsI: 0OOCHOBAHUE BO3MOXKHOCTH, HEOOXOJUMOCTH U 00BbeMa BBIYCKa MPOAYKIIMHA B BHUJIE
TEXHOJIOTHYECKUX MAIlIMH U 00OpY/JIOBaHMS; BHISIBIEHHWE MOTEHIIMAIBHBIX MTOTpeOuTenei; onpe-
JeJIeHne KOHKYPEHTOCIIOCOOHOCTH MPOAYKTa Ha PBIHKE; OMPEIEICHNE CBOETO CETMEHTa PhIHKA;
JTOCTIDKCHHE TIOKa3zaTesied pa3iuyHbIX BHUJIOB A(D(PEKTUBHOCTH; OOOCHOBAHHE JIOCTATOYHOCTH
KanuTajga y MHUIMATOpa MPOEKTa U BBISBICHNE BO3MOKHBIX HCTOYHUKOB (PMHAHCUPOBAHUSI.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.26 «XuMusi HAHOMATEPUATOB H HAHOCHCTEM))

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-1 Cnoco0en pemartsb 3aa4u npo¢ecCHOHATbHOM /1eATEJIbHOCTH HA OCHOBE IIPUMMEH e-
HHSl €CTeCTBEHHOHAYYHBIX U 00IIeMHKeHePHbIX 3HAHMII, METO0B MATEeMATH4Y€CKOI0 aHa-
JIN3a M MOJIeJTUPOBAHUS

NJ-1 (OIIK-1)

Hcnonp3yer MaTreMaTUYeCKUI
anmapar, 1Js OIIUCaHus, aHa-
JM3a, TEOPETUYECKOTO U IKC-
NIEPUMEHTAIBHOIO UCCIIEN0-
BaHUS U MOJEIIUPOBaHUS (hu-
3UYECKUX U XMMUYECKHX CH-
CTEM, SIBJICHUU U IIPOLIECCOB,
UCIMOJIb30BaHUS B O0YYEHUU U
po(hecCUOHATILHON JesTENb-
HOCTHU

Brnageer HaBbIKaMu MPAaKTUYECKUX MAHUITYJIALUNA ¢ HAHOOOb-
€KTaMU IIPU UCCIIEJOBAHMSIX UX CBOMCTB

YMeeT HHTEepIIPETUPOBATE PE3YNILTATHI, IOJYYEHHBIE B PE3YIlb-
TaTe U3y4yeHUs PU3NKO-XMMUYECKUX CBOMCTB HAHOYACTHLI,
HaHOMAaTEpPHAJIOB U APYrMX HAHOOOBEKTOB C yUETOM COBpE-
MEHHOI'0 IIPEJCTaBICHUS HAYK O MaTepuanax

WJI-3 (OIIK-1)
I/ICHOHBBYCT OCHOBHBIC 3KC-
HepI/IMeHTaJ'II)HI)IG METOAbI

orpeeneHus: PU3NKo-
XUMHUYECKHX CBOMCTB Marcpu-
QJIOB M U3JIENIUN U3 HUX

BnaﬂeeT HaBbIKaMU IMPOBCACHUA UCCIICIOBAHUA (1)I/I3I/IKO-
XUMHYECKHUX CBOMCTB HAHOYACTHI], HAHOMATEPUAIIOB U JIPYTUX
HaHOOOBEKTOB C YYETOM pa3MepHOTO (hakTopa

O0beM TUCHUILINHBI COCTaBiIsieT 9 3a4ETHBIX €IMHUAIL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranmumn

®dopma
s Ounas
OTYETHOCTHU
OK3aMeH 4 cemectp
DK3aMeH 5 cemecTp

Conep:xxaHue TUCHUILTHHBI

Tema 1. BBenenue

OnpeneneHue NOHATUN: HaHOHAYKa, HAHOTEXHOJIOTHs, HAHOYACTHLA, HAHOCTPYKTYpa,
HaHoxumus. Hanomarepuansl. Kputepuun onpeneneHns HaHOMaTEPUAJIOB: KPUTHYECKUM pa3Mep
U (QyHKIMOHAJBHBIE CBOMCTBA. Pa3nuuHble MOaX0/1bl K Kiaccu(UKaUU HAaHOOOBEKTOB. Pa3mep-
Hble 2((HEKTH B HAHOXUMHUH.

Tema 2. JlucniepcHbie CUCTEMbI
Omnpenenenne mucnepcHeix cucteMm. Kommouanas xumus u o0bekTH ee n3ydenus. Komu-
YECTBEHHbIE XaPaKTEPUCTUKH TUCHEPCHBIX CUCTEM: pa3Mep YacTHll, TUCIEPCHOCTb, yAeIbHas

82—




28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

IOBEPXHOCTh. KJ'IaCCI/I(i)I/IKaHI/IH AUCIICPCHBIX CUCTEM. I[I/ICHepFaI_[I/IOHHI)IC Hn KOHIACHCAIIlMOHHBIC
MCTO/bI MOJIYUYCHU KOJUIOUMAHBIX CUCTCM.

Tema 3. SIBi1eHHe agcopOLMU B IUCTIEPCHBIX CHCTEMAX

[Tonsitue 06 aacop6iuu. TepmoauHaMuka aacopOIuu. AncopOrus Ha Mexpa3HbIX TPaHU-
X ©KUJIKOCTh-Ta3», «Ta3-TBEPAOE TEIO», KUIAKOCTh-TBEpAOe Teno». dusnueckas aacopOrus
U xemocopOuus. AncopOuusi MOBEPXHOCTHO-AKTUBHBIX BELIECTB. BiIusHUE CTpOEHUS MOJIEKYI
[TAB Ha MOBEPXHOCTHYIO aKTHUBHOCTbH, mpaBwio [liokmo-Tpaybe. YpaBuenue lllumkoBckoro.
N3otepma ['n66ca. 3akon ['eHpu. YpaBHEHHE MOHOMOJIEKYJISIPHOU ancopOiuu JIeHrMiopa u ero
aHaims. OmnpeneneHre KOHCTAHT ITOTO ypaBHeHHs (MHEWHas ¢opMma ypaBHeHUS JIeHrMiopa).
VYpasuenue Operinanuxa. Teopus moauMoneKyIspHoi ancopouun bpynayaspa, Ommera, Temne-
pa (bOT), ypaBHeHune uzorepmsl ajncopouuu, ero aHanus. Jluneitnas ¢popma ypaBuenust bOT u
pacuet ero koHcTaHT. OnpeaeneHue yaenbHoi nosepxHoctu MetonoMm bOT. Teopus agcopOuun
[MTonsHu. AncopOrus U3 pacTBOPOB 3JIEKTPOIUTOB, NpaBmwio IleckoBa-Pasrca. CTpoeHHe KO-
nougHoi yactuiibl. Monooomennas agcopouus. Koresus u anresusi. CmaunBanue. OnoTarusi.

Tema 4. JneKkTpryecKue siBJICHUS HA OBEPXHOCTH

Mexanu3mbl 00pazoBaHus TBOMHOTO 3ekTpuueckoro cios (AIC). Obmmue npeacrasie-
Hus o Teopusix ctpoenus JI3C. Ilpumepst obpazoBanus JIIC. Ctpoenue muniesuibl. YeTsipe BU-
JIa DJIEKTPOKUHETHYCCKHUX SBIICHUH. DIIEKTPOKHHETUICCKUH MTOTCHIINAI U BIIMSHUE HA HETO pas-
anuHbIX (pakTopoB. YpaBHenue ['enbmroinbiia-CMOIYXOBCKOTO Ui CKOPOCTH MEpeHoca Mpu
aJieKTpoocMoce U anekTpodopese. DPQeKThl, HE YUHTHIBAEMBbIC ITHM ypaBHCHHUEM (IIOBEPX-
HOCTHas MPOBOJAMMOCTh, 3JIEKTPO(POPETUYECKOEe TOPMOXKEHUE, pPENIaKCAllMOHHBIA 3 eKT).
[TpakTHYecKoe UCTIOIh30BAHUE IICKTPOKMHETUYCSCKUX SBIICHUH.

Tema 5. ArperaTuBHasi yCTOHYHMBOCTb U KOATYJISIIUS TN CIIEPCHBIX CHCTEM

OO0ue BOMPOCHl YCTOHYMBOCTU TUCHEPCHBIX cucTeM. CeTuMeHTAllMOHHAasl U arperaTus-
Has YCTOWYUBOCTU cucTeM. JInoduibHbie U THO(HOOHBIE CHCTEMBI: CAMOIIPOU3BOIHLHOE 00pa3o-
BaHUE OJIHUX U HEOOXOJMMOCTb cTaOwnm3auuu Apyrux. JImodunbHble AUCIEpPCHBIE CHCTEMBI.
Knaccudukanuss u o01masi xapakTepUCTHKa MOBEPXHOCTHO-aKTUBHBIX BerlecTB. JInogoOHbIe
nucriepcHble cuctembl. DakTopel ycroitunBocTH JIHO(GOOHBIX cucTeM. beicTpas u MmenneHHas
koarymsiuus. Kuneruka xoarynsauuu no CmonyxoBckomy. OmnpezeneHue CKOpocTH U BpEMEHH
MIOJIOBUHHOW KOAryJsiuu. 3aBUCHUMOCTb YHMCJIa YACTHI] PA3HOTO Mopsiaka OoT BpeMeHH. OCHOB-
Hble moJiokeHust Teopun [epsiruna, Jlannay, ®epses, Oepbeka (IJIDO). Packnunuparoiiee
JTABJIEHUE U €r0 COCTaBIIAIONINE. DHEPTUsl AIEKTPOCTATUYECKOTO OTTAKUBAHUS MPU B3auMOICH-
CTBUU €1a003apsKEHHBIX MoBepxHOcTel. CHilbl M 3Heprus nputsokeHus. O0miee ypaBHEHHE JUIs
SHEPIUU B3aUMOJICHCTBUS JHUCTIEPCHBIX YacTHll. [loTeHImanpHble KpUBbIE B3aUMOJICHCTBUS Ya-
CTHI] B HOHOCTAOMJIM3UPOBAHHBIX TUCHEPCHBIX cucTeMax. [loTeHIanpHbli 6apbep U ero 3aBu-
CHUMOCTb OT TONIIMHBL U} dy3Horo cinos. [Topor koarymsauu. [Ipasuno Hlynsue-I'apau.

Tema 6. MoJieKyJIApHO-KHHETHYECKHE CBOMCTBA IMCIIEPCHBIX CHCTEM.

OCHOBBI CeMMEHTALMOHHOTO aHaiu3a. CBsI3b CKOPOCTH OCaXJIEHHS YacTHUI[ C UX pa3Me-
poM. YcnoBus cobmoenns 3akoHa Ctokca. CeAMMEHTAlMOHHbIN aHaIN3 MOJUANCIEPCHBIX CH-
crem. KpuBas cenumenTtanuu. Kpusble pacnpenenenus 4acTHI] 0 paanycaM. JKCIIepUMEHTal b-
HbI€ METOJIbl B CEIMMEHTAIIMOHHOM aHanu3e. CeTuMeHTalus B IIeHTpoOexHOM 1osie. bpoyHoB-
CKOE€ JBM)KEHHE U €ro MOJIEKYJISIpHO-KHHeTH4ecKas npupojia. CBsi3b MEXAy CpPEIHUM CABUTOM
yactull ¥ Kodhdunmentom auddys3un (3akoH DitHImTEHHA-CMOITYXOBCKOT0). DKCIIEPUMEHTAb-
Has TpoBepka 3akoHa JifHITelHa-CMonyxoBckoro. CiencTBus U3 Teopuu OpPOYHOBCKOTO JIBH-
xeHusd. CenuMeHTaMOHHO-IU(PYy3MOHHOE paBHOBECHE, TMIICOMETpUYECKH 3akoH. CennMeH-
TallMOHHAs YCTONYMBOCTD JUCIIEPCHBIX CHCTEM.
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Tema 7. OnTuyeckue CBOMCTBA JUCIIEPCHBIX CHCTEM

Oco0OeHHOCTH ONTUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM. YpaBHeHME Panes s cBero-
paccesiHus, ero aHanu3. UKTUBHOE MOTIJIOIIEHUE CBETA JUCIIEPCHBIMU CUCTEMAMU U YpaBHEHHE
Byrepa-JlamGepra-bepa. Ontnyeckre METOIbI UCCIIEAOBAHUS AUCIIEPCHBIX cUCTEeM (HedemomerT-
pust, Typounumerpusi). OnpeneneHre pa3MepoB 4acTull, He MOAYUHSIOIINXCS YpaBHEHUIO Pases
(ypaBuenue I'emnepa). Jlunamuyeckoe cBeTopaccesiHue. YpaBHenue JleGast aiig onpeneneHus
MOJIEKYJISIPHBIX MHILEIUIAPHBIX Macc. YJIbTPaMHUKPOCKOII, OIPEIeNIEHUE pa3MEepOB YacTHIl B 30-
J5IX, HOTOYHBIN YIBTPAMUKPOCKOII.

Tema 8. Pa3HOBHIHOCTH M CIIEPCHBIX CHCTEM

CycneHs3uu, SMKIbCUH, TIEHBI, a3P030JIH, MOJUTyKoLuIouAbl. OnpeaeneHue, cnocoobl moiy-
YeHHsI U XapakTepusanuu. TepMoauHaMuKa U MEXaHU3M Muile/uiooOpasoBanus. CTpOCHHE MHU-
uemn [TAB. XXunkokpucramnnueckoe coctosaue. ComoOunuzanusi. OcCHOBHBIE (HaKTOPbI, BIIUSI-
IOIUEe HA KPUTUYECKYI0 KOHICHTparuio muieuiooopasoanus (KKM). Metoasr onpeneneHus
KKM. IIpumenenue ITAB.

Tema 9. Peosiornueckue cBOMCTBA JUCIIEPCHBIX CHCTEM

Tunsl  CTpykTyp, 0Opa3yroluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JAMCIEPCHBIX cucTeMax. JKHIKOKPHUCTAIUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYUBBIX JIUCIIEPCHBIX CHUCTEM. BO3HHMKHOBEHHE OOBEMHBIX CTPYKTYp B arperatuBHO-
HEYCTOMYMBBIX (JIMOGOOHBIX) TUCIIEPCHBIX cUCTeMaX. B3auMOCBA3b MeXly BHIOM MOTEHLIUAb-
HOM KpuBO# B3aumozeictBus yactull (1o teopuu /JJIOO) u TUIOM BO3HHUKAIOLUIMX CTPYKTYP.
KoarynsauuoHHO-TUKCOTPONIHBIE M KOHACHCALlMOHHO-KPUCTAJUIM3AaUOHHbBIE CTPYKTYyphl. llepe-
XOJl OTHUX CTPYKTYp B apyrue. Teopusi crpykrypooOpa3zoBanus (PU3MKO-XUMHYECKass MEXaHU-
Ka) - OCHOBA MOJyYEHHsI HOBBIX MaTepHaIOB. 30J1b-TeJlb MPOLIECC KaK KOHTPOIUPYEMBIH IIepexo
OT CBOOOIHOIUCIIEPCHOM CHUCTEMBI (30J151) K CBS3HOJUCIIEPCHOM (Teii0) U HaHoMarepuairy. Peo-
JIOTUYECKUI METOJ| UCCIIEOBAHMS TUCIIEPCHBIX CUCTEM. OCHOBHBIE NOHATUS U HWICAIBHBIE 3a-
KOHBI peosiornu. Knaccugukanus TUCHEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHUYECKHM CBOM-
cTtBaM. HbIOTOHOBCKHME M HEHBIOTOHOBCKHE XHMIAKOCTH. lIceBmormmactuyeckue u AUIaTaHTHBIE
KUJKOCTU U TBEpAOOOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX TUCIEPCHBIX
cucteM. YpaBHeHus OuHmrTelHa, [lraynunrepa, Mapka-Kyna-XayBunka. Peonornueckue
CBOICTBa CTPYKTYPHUPOBAHHBIX >KMJIKOOOpa3-HBIX U TBEPAOOOPA3HBIX CUCTEM (KpUBBIE TEUEHUS
1 2QPEKTUBHOI BIZKOCTH).

Tema 10. XumMu4yeckue cBOCTBA HAHOMATEPHAJIOB

BnusiHue pazmepHbIx 3(p(GEeKTOB Ha XUMHUYECKHE CBOWCTB HaHOMaTepuasioB. Baxkuelimue
XUMHYECKHE CBOMCTB HAaHOMATEPHAJIOB Ha OCHOBE XMMHYECKHX JJIEMEHTOB PA3JIMYHBIX TPYIII
nepuoanyeckoit cucremsl /.. Menneneena.
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AHHOTANUA K padoyeil mporpaMmMe TUCHMILIAHBI

B51.0.27 «KBaHTOBasi MEXaHUKA)

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-1 Cnoco0eH pemiats 3a1a4u NpodeccHoHaNIbLHOI 1eATeJIbHOCTH HA OCHOBE NIPHUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX U 00LleHHKeHePHbIX 3HAHNI, METOI0B MAaTeMATHYeCKOr0 aHAa-

JU3a U MOAC/ITUPOBAHUA

NJI-2 (OIIK-1)

Hcnonws3yeT Gpusnyeckue 3a-
KOHBI U TIPUHIIUIIBI B CBOCH
pohecCuOHANBHON e TelNb-
HOCTHU

3HaHUE OCHOBHBIX MOHATUN KBAaHTOBOM MEXaHUKHU, COOTHOLIE-
HUS U CIOCOOOB TEOPETUUYECKOTO ONKUCAHUS HEYIOPSAI0UEHHBIX
CHCTEM, IPaHUI] IPUMEHUMOCTH KBAHTOBOW MEXaHUKHU

YMCHHEC OLICHUBATH POJIb M B&2KHOCTb KBAHTOBBLIX 3(1)(1)€KTOB
IIpHU OITMCAHUH (1)H3PILI€CKI/IX IIpoucCCoOB

BJIAICHUC HAaBbIKAMU KBAHTOBO-MCXaHUYCCKOI'O OIMUCAHUA ITPO-
CTEHMIIINX KBAHTOBBLIX CHCTEM B HpO(l)CCCI/IOHaJIBHOI;'I JCATCIIbHO-
CTH

O0BbeM TUCHUILINHBI COCTaBIIsIET 6 3a4ETHBIX €IUHUILL.

®opMbI IPOMEKYTOYHOM aTTeCTAllNH

OTYCTHOCTHU

gL Ounas

DK3aMeH

5 ceMecTp

Conep:xaHue THCHUILINHBI

Pa3pen 1. Beeoenue.

Tema 1. BBenenue.

Ucropuueckuit 0030p GyHAAMEHTAIBHBIX IKCIIEPUMEHTOB, CHITPABIINX BAXKHYIO
POJIb B CTAHOBJIEHUH KBAaHTOBOM TEOPHUHU.

Tema 2. KopnycKyJIsipHO-BOJIHOBOM 1yaJIN3M.
JIMCKpEeTHOCTh 3HAaUEHUN HEKOTOPBIX (PU3NYECKUX BETUUHH.

Pasznea 2. Xapakmepucmuxku xeanmoevlx uacmuuy,.

Tema 1. JHeprusi ¥ UMIYJIbC CBETOBBIX KBAHTOB.
OHeprus 1 UMIYJIbC CBETOBBIX KBaHTOB. KBaHTOBBIE uncia. CruH.

Tema 2. Bounbl ge Bpoiis.
Bonns! ne bpoiins. BonnoBas ¢pyHKIus.

Pazpen 3. Amomuszm.

Tema 1. D1eKTPOHBI, MPOTOHbI, HEHTPOHBI.
DNEKTPOHBI, IPOTOHBI, HEUTPOHBI. CBOMCTBA U XapaKTEPUCTUKH.
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Tema 2. HeidiTpuHo, 0aprOHbBI, JIENTOHBI.
Heiitpuno, 6apuonsl, nentonsl. CBOWCTBA U XapaKTEPUCTUKH.

Paznen 4. Ilpunyunvi K6anmoeou MexanuKu.

Tema 1. lIpyHIMI cynepno3uuum.
[Tpunun cynepnosunuu. CTaTUCTUYECKHE aHCAMOJIH.

Tema 2. CooTHOLIEHHE HEOTIPeIeJIEHHOCTEI.
BepOSITHOCTB HpOCTpaHCTBeHHOFO ITOJIOKCHUA " BCpOﬂTHOCTb I/IMHy.HBCEL COOTHOIJ_IGHI/IC

HeOHpeHCHCHHOCTCﬁ.

HOB.

ITOJIC.

Paznen 5. H3mepenue keanmogvix cocmosanuil.

Tema 1. Posib u3MepuTebHOro nmpudopa.
3aBUCHUMOCTh (PU3UUYECKUX BEIIMYUH OT BPEeMEHHU. PoJib M3MepuTensHOro nMpuodopa.

Tema 2. YpaBuenne Lllpennnrepa.
CrauuoHapHble COCTOSTHUSA.

Pasnean 6. Ilpuonuscennvie memoowt peutenus ypaeuenus Lllpeounzepa.

Tema 1. CTauoHapHas ¥ HECTALMOHAPHAS TeOPHUsI BO3MYILICHUIA.
Teopurs KBaHTOBBIX I1EPEX010B. BapnannoHHbI METOA.

Tema 2. CucTeMbl TOXKAECTBEHHBIX YACTHIL.
®epMroHBI U 0030HBI. AHTUCUMMETPUYHOCTh BOJTHOBOW (PYHKIIMU TSI CUCTEMBI DIEKTPO-
Pasnen 7. Ilpunyun Ilaynu.

Tema 1. lIpunuun Iaysm.
[Tpuniun [aynu. TyHHenbHbINA 2P PexT.

Tema 2. OpOuTaabHBI MOMEHT U chepryeckne QyHKIUH.
CobctBenHbIit MOMEHT U MaTpullsl [laynu. TlonHbIN yriioBoil MOMEHT.

Pasznea 8. Bzaumooeiicmeue uziyuenus c eeuyecmeom.

Tema 1. B3aumoneiicTBue U3J1y4eHUs C BelIECTBOM.
B3anmopencTere n3iny4eHus ¢ BEECTBOM. MIHBEpCHUS HACETIEHHOCTH.

Tema 2. ®opma ¥ IIUPHHA CIEKTPAIbHON JTUHUH.
dopma 1 mMpUHA CHEKTPAIBHONW JTUHUM. [ [pUUMHBI yIIUPEHUs CIEKTPaIbHOM JINHUH.

Pa3nen 9. /leuscenue 6 chepuuecku-cummempuunom noie.

Tema 1. Oco0eHHOCTH IBUKEHHUS YACTHIBI B M0JI¢ HEHTPAJIbHBIX CHJI.
CBobomHOE BpamatenbHOE ABIKEHHE YacTHULbL. J[BMKEHHE AJIEKTpOHA B KYJIOHOBCKOM
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Tema 2. CnieKTp JHEPruu.
Bripoxxnenue ypoael. CrieKTpocKoNUYeckre 0003HAYEeHUs IJI1 COCTOSIHUN B aTOME BO-

Jopoza.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.28 «IIpumenenne IBM B MHKeHEPHBIX pacyeTax»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-4 Cnoco0eH mMOHMMAaTh NPUHIMIIBI PA00THI COBPeMEHHbIX HHGOPMALMOHHBIX TEXHO-
JIOTHIl M MCT0JIL30BAaTh UX /ISl pellleHud 32124 npodeccuoHAJbHOM 1eATeJIbHOCTH

HCMOJIb3YET NPUKIIAIHBIE IPOIPAMMHBIMU CPEJICTBAMU U U H-
(dhopmarmoHHbIC TEXHOJIOTHH, IPUMEHsIeMbIE B chepe mpodec-
CHOHAJIbHOM AeSITEIbHOCTH,

WJI-2 (OTIK-4)

Ornpenenser nepedeHs pecyp-
COB U MPOTrPaMMHOI0 o0ecrie-
YCHUS JI1 UCIIOJIB30BaHUA B

HCIOJIb3YET MaKeT KOMITbIOTepHOM anre6psl Maple u undop-
MAaIlMOHHBIE TEXHOJIOTUH B cepe MpoheCcCHOHATLHOM J1es-
TEJIbHOCTH;

poeCCUOHATILHOM JIeATEIb-
HOCTH C y4eTOM TpeOOBaHMA
nHpopMaInmoHHoM Oe3ormac-

MNPUMCHACT HA MMPAKTUKEC METOJAbl MATCMATUYCCKOI'O OIMMCAHUA
(HU3MYIECKHX MMPOLIECCOB U PELICHHS TUIIOBBIX 33/1a4 B PaMKax
poheCCHOHATTLHON IeATEILHOCTH.

HOCTH =
pelIaeT TUIMOBbIE 331a4u B cepe mpodhecCuoHaNbHOM es-

TCIBHOCTH.

O0beM TUCHUILINHBI COCTAaBIIET 5 3a4ETHBIX €IUHUALL.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®opma
OTYETHOCTHU

OuHas

OK3aMeH 3 cemectp

Conep:xaHue TMCHUILINHBI

Tema 1. CucreMbl KOMIBIOTEPHOH aJredpbl
0O0630p cucrteM KOMIBIOTEpHOH anredpbl. OCHOBHBIE BO3MOKHOCTH. CUMBOJIBHBIE U YHC-
JICHHbIC BBIYMCICHUS. YHHUBEpCAIbHBI MareMaTH4yeckuii nmaker Maple kak MHTerpupoBaHHAasI
nporpaMMmHasi cucreMa. CpencTB aHainu3a, QyHKIUN PEIaKTUPOBaHUS, KOHTEKCTHBIE MEHIO, Ia-
JUTPBI 7151 ObICTpOro Havyana paboTsl. JlonmoTHUTETbHBIE KOMITOHEHTHI CUCTEMBI.

Tema 2. Tunbl JaHHBIX H pad0Ta ¢ HUMH
[IpocTeie TUTIBI TaHHBIX. 3ape3epBUPOBaHHBIC ciaoBa. Uncia u apudMeTuIecKre BhIYUC-
neHus. Beruncnenus ¢ npousBosibHON TOUHOCTHIO. KommiekcHbie uncna. Koncrantel. CrioxxHbie
TUMbl JaHHBIX. [lociaenoBaTenbHOCTH, MHOKECTBA U CIUCKH. MacCHBBI, BEKTOPHI U MaTPHIIBL.
Tabauis.

Tema 3. MatemaTn4eckue BbIpaKeHUA U PYHKIUHA
[Monsitue ¢pynxuuu. Onepanuu ¢ popMmynaMu. YmpouieHue BblpaxeHuil. Paznoxxenue Ha
MHOXHTeIH. PackpbiTie ckoOok. IlpeacraBienue BelpakeHHH B 3ajaHHOM Buje. IlomydeHue
TPUTOHOMETPUYECKUX SKBUBAJIECHTOB BbIpaK€HUI. Bbruncienue mpenenoB QyHKUMHA, cymMM U
IIPOU3BEICHUN TOCIIEI0BATEIbHOCTEN. Pelienre ypaBHeHNN, CUCTEM YPaBHEHUN U HEPABEHCTB.

Tema 4. IIpon3BoagHbIe H HHTErPAJIbI
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HuddepenunpoBanre BbIpa)KEHUN MO OJHOW MM HECKOJBKUM IepeMeHHbIM. MHTerpu-
pOBaHME BbIpAKEHUI. BpluncieHne HEONPEEIEHHBIX U ONpEAEIEeHHbIX UHTErpanoB. HTerpu-
pPOBaHME C TIOMOIIIBIO PsAOB. BoluncieHne HHTErpagoB ¢ OECKOHEUHBIMHU ITpeieaMu

Tema 5. I[lakeTsl pacuiupeHuii 1 padéoTra ¢ HUMH
3arpy3ka naketoB paciiupenuid. [laker nmuneliHo# anreOpsl. Pabora ¢ marpuiiamu. Bel-
YUCJICHUE JETEPMUHAHTA, CYMMBI U MIPOU3BEACHHS MaTpHIl. TpaHcrioHUpoBaHKue MaTpuil. [laket
MOATAMHBIX BBIUMCICHUN JUJISl MOMYyYEHUS PEIICHHUM «ar 3a maromy. MaTerpupoBanue nojcra-
HOBKOH. IHTerpupoBaHue Mo yactsM. BeluncieHus: ABOMHBIX U TPOMHBIX UHTETPAJIOB.

Tema 6. I'pajpuka
IByxmepnas rpaduka. Iloctpoenne rpadpukoB ynkiuii. Copmenienue rpadguxos. AHU-
Mmanus rpadukoB. TpexmepHas rpaduka. YpaBieHHE BEIBOAOM Ipa(uKH.

Tema 7. IIporpaMmMupoBanue
VYnpasisromuye KoHCTpyKuuu. [IpoBepka ycinoBuii n oprannzanus ukioB. Co3mganue co0-
CTBEHHBIX (QYHKIIUI U IPOLEAYD.

Tema 8. Pemienue nu¢pepeHnnaibHbIX ypaBHEHUI

Pemenne oOBIKHOBEHHBIX TU(QepeHIaIbHBIX ypaBHeHUH. Pemenne muddepeHnmans-
HBIX YpaBHEHHH B YAaCTHBIX MPOM3BOAHBIX. YHCIEHHOE penieHue TudQepeHnaIbHbIX ypaBHe-
HUI B YaCTHBIX NPOU3BOIHBIX.

Tema 9. PaGora ¢ pasMepHbIMH BeJU4YMHAMH. OCHOBBI PErpecCHOHHOIO aHAJIM3a.

Pasioxenue pynkuui B psaabl. Ilouck skcrpemymMoB pyHKI M.

[Tonneprkka pazMepHOCTEN BEIMYMH B pacyerax. PerpeccuoHHbIN aHanu3. 3aaya anmpokx-
cumanuu. Pasnoxxenue pynxiuii B psapl Teitnopa, Maknopena, @ypoe. [lonck MuHMMyMa, Mak-
CUMYMa U JIOKAJIbHBIX SKCTPEMYMOB (QYHKLIUH.
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AHHOTANUA K padoyeil mporpaMmMe JUCHMILIHHBI
Bb1.0.29 «MeToabl MaTeMaTHY€CKOT0 MOIETHPOBAHMS

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

OIIK-1 Cnoco0eH pemiats 3a1a4u NpodeccHoHaNIbLHOI 1eATeJIbHOCTH HA OCHOBE NIPHUMeHe-
HHSl €CTeCTBEHHOHAYYHbBIX H 00LeHHKeHEPHbIX 3HAHNI, METOJ0B MaTeMATHYECKOr0 aHAa-

JU3a U MOAC/ITUPOBAHUA

NJ-1 (OIIK-1)

Hcnonp3yer MaTreMaTUYeCKUI
anmapar, 1Js OIIUCaHus, aHa-
JM3a, TEOPETUYECKOTO U IKC-
NIEPUMEHTAIBHOIO UCCIIEN0-
BaHUS U MOJEIIUPOBaHUS (hu-
3UYECKUX U XMMUYECKHX CH-
CTEM, SIBJICHUH U IIPOLIECCOB,
UCIMOJIb30BaHUS B O0Y4YEHUH U
po(hecCUOHATILHON JesTENb-
HOCTHU

3HAHHWE TMPHHIIUIIOB MOJCIMPOBAHUS, AHATMUTHYCCKUX M YHC-
JICHHBIX METOJIOB PEIIeHUs 3a7a4 B TpodecCuoHambHOM chepe

YMCHHUC ITPUMCHSATD METOABI MATEMATHYICCKOI'0O MOJACIIUPOBAHUA
JJI PCIICHUA IMPUKIIAAHBIX 3aaa4

BJIaJICHHE HABBIKAMH MAaTEMATHYECKOTO OIMCAHUS OCHOBHBIX
MIPOLIECCOB, OTHOCAIIMXCS K MpodeccnoHaIbHOM chepe

NJI-4 (OIIK-1)

Hcnonb3yeT npukiagHbe
IPOTPaMMBI U CPE/ICTBA aBTO-
MaTU3HPOBAHHOTO MTPOEKTH-
POBaHUS TIPU PEIICHUH WHXKE-
HEpHBIX 3a/1a4

3HaHHE (PU3UYECKMX M MAaTEMaTHYCCKHX MOJCIICH SBICHUN U
00BEKTOB, OTHOCSIIMXCS K TPO(ECCHOHATIBLHOM cdepe

YMEHHE MPUMEHSATh METO/bl 00pabOTKU MHPOpMAIUKU AJIs pe-
LIEHMsI HAYYHBIX U IPUKJIAJHBIX 3a4a4

BJIaACHUC METOAaMU OIIMCaHUuA (1)I/ISI/I‘~IGCKI/IX mponeccoB B Mpo-
(beccuonanbHOU cdepe

O0bem AUCHUIIIMHBI COCTAaBJIACT 4 3adeTHBIC CIAWHHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

dopma
OTYETHOCTHU

OuHas

DK3aMeH

3 cemecTp

Conep:xaHue TUCHUILTAHBI

Pasznen 1. Beeoenue 6 mamemamuueckoe Mooeauposanue npoueccos nepenoca

Tema 1. Memoodonozuueckue 0CHO8bL MamMeMaAmMU4ecK020 MOOEAUPOBAHUAL.

Ilousatue
MOJIETUPOBAHUS.

MOACIN U MOACIIMPOBAHUA. L[CJ'II/I U 3aJa4d MpeaMeTa MaTCMaTH4YCCKOI'O

Tema 2. Knaccugpuxauusa mooeneii. Onmumansnoe mooenuposanue.
Buasl MaTeMaTuueckux MOJENe.

Pasnen 2. Cucmemnoe mooenupoeanue.

Tema 1. Honamusa cucmemnvl u CUCHEMHO20 HOOXO004.
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CBolIicTBa CUCTEM.

Tema 2. Kamezopuu cucmemmnozo mooeauposanus.
Crpykrypa, GyHKIUsA, cocTostHIE. CHCTEMHBIN XapaKTep TEXHOJIOTUYECKOTO 00BEKTa.

Pa3znen 3. Modenuposanue cmayuonapnvlx u HeCMayUOHAPHBLIX NPOUECCOS.

Tema 1. Cmamuka u ounamuxka 00veKmoe.
HernpeprpIBHBIC U IEPUOIUYECKHUE TTPOIECCHI.

Tema 2. Cmenenv HecmayuoHapHoCmu nPOUECcos.
KBazucranroHapHsie npouneccsl. PABHOBECHBIE COCTOSHUS.

Pasznea 4. Ocrognuie 6uovl mamemamuyecKux Mooeieu.

Tema 1. Mooenv uoeanvrnozo cmeuwienus.
OcobeHHOCTH U 00JIaCTH IPUMCHEHHS.

Tema 2. Mooenv uoeanvrnozo évimecrnenus.
OcoOenHocTH U 0071aCTU IPUMEHEHHUS.

Tema 3. fueeunan moodensv c npamvimu u 00pamHbIMU ROMOKAMU.
CrniocoOsI BEIOOpa U OMHUCAHUS JIOKAIBHBIX 007acTeH.

Tema 4. Komounupoeannvie mooenu.
3acroiiHble 30HbI, OalinacpoBaHuUE, MapajIeIbHOE U MOCIEI0BAaTEIbHOE COEAMHEHNE 30H
UJI€abHOr0 MEPEMEIINBAHUS U UI€AIbHOTO BHITECHEHHUS.

Paszpnean S. Ilepenoc snepzuu u 6eujecmea 6 npocmpancmee.

Tema 1. Mexanusmot nepenoca snepzuu u euiecmea 8 npoOCMpancmae.
3aKOHBI COXPAaHECHUS SHEPTUU U BEIIECTBA.

Tema 2. Ilapabonuueckue u 2unepoonuyeckue ypagHeHus MamemamuiecKou Qusuxu.
VYpasuenue @ypne-Kupxroda. YciaoBus 0 JHO3HaAYHOCTH.

Pasznen 6. Memoowt pewienus 3a0au mamemamuyeckoii puzuxu.

Tema 1. Ananumuueckue memoowvt peuienusn ouggepenyuanvrvlx ypasHeHuil.
Meton pasneneHus NEpeMEHHbIX. MeToJ KOHEYHBIX HHTErpalibHbIX MpeoOpa3zoBaHUM.
CoOcTBeHHbIE YUClia U COOCTBEHHBIE (DYHKITHH.

Tema 2. Ilonamue o npubausxceHnblX Memooax pewienus oughepenyuanvnvix ypasHe-
Huil.

YucneHHble METOABI pelieHus nudQepeHnaIbHbIX YPaBHEHUH B YACTHBIX MPOU3BOTHBIX.
[ToHsiTHE 0 KOHEYHO-PA3HOCTHBIX aHallorax AudQepeHnuanbHbIX oneparopoB. KoHcepBaTuBHbIE
cxemsl. [ToHsiTHE 00 YCTOMYUBOCTH U CXOAMMOCTH PEIICHHIA.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.0.30 «CucremMbl aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHUS B HAHOUHKEHEPU»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-1 Cnoco0en pemartsb 3aa4u npo¢ecCHOHATbHOM /1eATEJIbHOCTH HA OCHOBE IIPUMMEH e-
HHSl €CTeCTBEHHOHAYYHBIX U 00IIeMHKeHePHbIX 3HAHUI, METOI0B MATEMATHYECKOI0 aHa-
JIN3a M MOJIEJTUPOBAHUS

NJI-4 (OIIK-1) [TonnMaeT Ha3HaA4YEHHE COBPEMEHHBIX HH(POPMAIIMOHHBIX TE€X-
Hcnonb3yeT npukiaaHbie HOJIOTUM U CUCTEM aBTOMATHU3MPOBAHHOIO MMPOCKTUPOBAHUS

MIpOrpaMMbl B CPEACTBA aBTO-
MaTHU3UPOBAHHOTO MPOEKTH-
POBaHUS MPH PEIICHUHA UHKE-
HEPHBIX 33124

P33pa6aTBIBaCT C UCIIOJIb30BAHHEM COBPCMCHHLIX CUCTCEM aB-
TOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUSA U3 ACTIUA MALIMHOCTPOC-
HHA

OIIK-7 Cnoco0eH NMPOEeKTHPOBATH M CONPOBONAATH NMPOM3BOJACTBO TEXHHYECKHX O0beK-
TOB, CHCTEM U MPOLECCOB B 00J1aCTH HAHOMHKEHEPUH

Nwmeet npencrasiieHne 0 KOMIUIEKTHOCTH TEXHUYECKOU JOKY-
MEHTAI1H, BHITYCKAEMON Ha Pa3JIMYHbIX CTAAUIX Pa3pabOTKU

[ToHnMaeT He0OXOAUMOCTh CO3JIaHUS KOHCTPYKTOPCKOH JTOKY-
MCHTAIIUU OJIA TCXHOHOFH‘IGCKOﬁ IIOATrOTOBKHU HpOI/I3BOI[CTBa nu
OpraHM3al|K MMPOLIECCOB U3TOTOBJICHHUS U3/ICIIHS B 3aJaHHBIX
o0BeEMax

NJ-1 (OIIK-7)
Hcnons3yeT HOpMaTUBHYIO U
TEXHOJIOTHYECKYIO IOKYMEH-

TalluIo I MPOCKTUPOBAHMUA U

OnpenenﬂeT COCTaB TCXHUYCCKOI'O 3aaHuA U TCXHUYCCKHUX
COIIPOBOKACHUA TPOU3BO -

MIPOEKTOB Ha BCEX CTAINUAX pa3-pabOTKU

CTBAa TCXHUYCCKUX O6’I>€KTOB,

Pemraer 3a1aun 1o KOHCTPYHMPOBAHUIO HOBBIX U COBEPILICH-
CHCTEM M ITPOLIECCOB B 00J1a-

CTBOBAHHIO CYIICCTBYIOIIUX HU3-ACIni

CTU HAHOUWHIXCHCPHUH
HpI/IMCHﬂeT Ha MPAKTHUKE ONBIT COCTABJIICHHUA 3CKU3HBIX, TCXHU-

YCCKUX U pa60‘lI/IX IMPOCKTOB C UCITOJIB30BAHUCM CPEACTB aBTO-
MaTu3aluu MPOCKTHBIX pa60T

O0BbeM TUCHUILINHBI COCTABIIsIET 6 3a4ETHBIX €IUHUAIL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranmumn

®dopma
s Ounas
OTUYETHOCTHU
3auer 6 cemecTp
3amura KP 7 cemecTp

Conep:xaHue THCHUILINHBI

Tema 1. Ilpoyecc npoekmuposanusn u 00veKmvl NPOEKMUPOBAHUA.
CTa}II/II/I IMPOCKTUPOBAHMA. CucreMnl ABTOMATU3HUPOBAHHOI'O MPOCKTHUPOBAHUA KaK KOM-
IUIEKC CPEJICTB aBTOMATH3AIMH TPOSKTHPOBAHUSI.

Tema 2. Tononozuueckoe npoexmuposanue.
Metoas! mpoekTupoBaHus. 3a1a4i KOMIIOHOBKH, Pa3MEeIleHUs, TPACCUPOBKH U aJT OPUTMBI
WX PEIICHUS.
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Tema 3. Ilapamempuueckuii cunmes.
MaremaTtnueckue reomerpuyeckre Mojenu. I1o3unnoHHbIe 1 MeTpUYeCcKUe 3ajaud U ajl-
TOPUTMEI UX PELICHHUS.

Tema 4. Aemomamuszayus oghopmnenus KOHCMPYKMOPCKOU OOKYMEHMAYUU.
TpeGoBanusi k moacucTeMaM (OPMUPOBAHUS TEKCTOBON M rpa@uueckoil JOKYyMEHTAIUU.
JInanoroseie NpUEMBI.

Tema 5. 0630p koncmpykmopckux CAIIP u ux npoekmupyrouiux noocucmem.

«Jlerkue, cpenuue, Tsokeabiey» cucrembl. AUtOCAD, Kommac-3D, T-Flex CAD, AutoDesk
Inventor, SolidWorks — nocTouHcTBa, HEIOCTATKH, 00JIACTh pUMeHEeHUs. O030p BO3MOXKHOCTEH
napaMeTPUIECKOro CHHTE3a U CO3JIaHus OMOIMOTEK THITOBBIX SJIEMEHTOB.

Tema 6. Ilapamempuueckuii cunmes 2D-zpagpuxu ¢ T-Flex CAD.
[Tapamerpuueckuii kapkac. Jluanu noctpoenus. Jlunum uzobOpaxerns. OCHOBHbIE TpHe-
MBI peal3allii FeOMETPUUECKOl napameTpusanuu. [lepemMennble. Penakrop nepeMeHHbIX.

Tema 7. Inemenmot opopmnenusn 2D-uepmedscei ¢ T-Flex CAD.
OcnoBHas Haamuch. Pasmepsl. LlItpuxoska. Jlomycku ¢hopmel u pacnionoxkenus. [llepoxo-
BarocTh. Hamgmucu. Ta0ausl.

Tema 8. Cozoanue coopounvix 2D-uepmednceii ¢ T-Flex CAD.

[Tonstue ¢parment. CpoiicTBa (parMeHTa B KOHTEKCTE COOpKH. YTpaBieHHWE BUAMMO-
CTbIO OOBEKTOB (pparMeHTa IpU BCTAaBKE B COOPKY — CJIOM, YPOBHH, IPUOPUTETHI. BekTopsl n
TOYKH NMPUBSA3KU. KOHHEKTOPBI.

[Tpuemsbl co3aanus cOOPOUYHBIX UepTEXKEH METOJOM «OT JeTajlel K y3i1y (CHU3Y-BBEPX)» U
«OT y3J1a K JICTalIAM (CBEPXYy-BHHU3)».

Tema 9. Ilapamempuueckuii cunmes 3D-z2pagpuxu ¢ T-Flex CAD.

bazoBerit MeTon coznmanusi 3D-rpaduku — paboyasi IOCKOCTh, JIEMEHThI (GopMO0oOpa3o-
BaHUs, ONEPAINH BBITAIKHBAHUS, BPAIIICHHSI, IOTHYECKOTO O0hETMHCHHSI/BEIMUTAHUS U T.II.

Peanuzamus Mmetoga nocTpoeHus — ot yeprexa k 3D-moaenu.

Coznanue BUI0B, pa3pe3oB Ha 0aze 3D-monenu.

Tema 10. Cozoanue coopounvix 3D-mooenei ¢ T-Flex CAD.
[Tpuembl mo3uIIMOHUPOBaHUS (HPArMEHTOB B TPEXMEPHOH ClieHe. AJanTUBHBIE (parMeH-
Th1. Conpspxenus. Mcnons3oBanue 3D-0u0IMOTEK CTaHAAPTHBIX 2JIeMEHTOB. Paz0opka Moaenei.

Tema 11. Coz0anue munogvix napamempuyuecKux I1eMeHmo8 mexHoa02uiecKozo 000-
Pyoosanusn u co6CmeeHnvlxX OudIUOMEK.

basbr nanubix B T-Flex CAD u ux CBsI3b C peIakKTOPOM MEPEMEHHBIX. DIIEMEHTHI YIIpaBie-
HUSA U UX CBSI3b C BHEIIHUMU NIEPEMEHHBIMH.

Tema 12. Cneyugpuxayuu ¢ T-Flex CAD.

Penaxrop. CBs3b cO COOPOUYHBIM UEPTEKOM. ABTOMaTHYECKasi TeHEepaltsl.

Tema 13. Anumayusa oeuicenus mexanumos u y3oe.

Bei0op ompenensronx nepeMeHHbIX. 3aJaHie HauyalbHBIX KOHEYHBIX 3HAYEHHWH W IIara.
Co3znanue MmynbTuMenua Qaiina.

Tema 14. IIpounocmmuoii u mennosoii pacuem koncmpykyuii ¢ T-Flex CAD - Ananus.
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[TocTaHoBKa 3a/1a4M KOHEYHO-3JIEMEHTHOTO U IMHAMUYECKOro aHanu3a. ['eHepanus CeTKu.
Marepuan. Harpyxxenue. Orpannuenue. TernoBast Harpy3ka. Pe3ynabraTel. OTUYETHI.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.0.31 «OcHoBBI IPO(heccCHOHATBLHOI MOAT0TOBKH HHKEHEPOB»

Pe3y.]'leaTI>I Oﬁy‘leHHﬂ o JTMCHMIIJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘iCHI/IH 110 JUCHHUITIIINHE

OIIK-1 Cnoco0eH pemiats 3a1a4u NpodeccHoHaNIbLHOI 1eATeJIbHOCTH HA OCHOBE NIPHUMeHe-
HHSl €CTeCTBEHHOHAYYHBIX M 00LeHHKeHEPHbIX 3HAHNI, METOJ0B MaTeMATHYECKOr0 aHAa-

JU3a U MOAC/ITUPOBAHUA

NJI-1 (OIIK-1)

Hcnonp3yer maTeMaTH4eCKHUil
anmnapar, JJs ONMCaHus, aHa-
JM3a, TEOPEeTUYECKOIo M JKC-
IIEPUMEHTAJIBHOIO  HCCIIENO-
BaHUS M MOJCIUpPOBaHUS (hu-
3UYECKUX U XUMHYECKHX CH-
CTEM, SIBJICHUH U INPOLECCOB,
UCIOJIb30BaHUS B 00yUYeHUH U
po(heCCUOHATILHON  JIeATeNb-
HOCTHU

3HaeT KIacCU(PUKALUIO MTPOLIECCOB, MO3BOISIIOIINX U3MEHSTh
COCTOSIHUE CUCTEMBI, 110 (PU3MUYECKON CYIIHOCTH, IO CIIOCO0Y
OpraHM3alliK, HAIIPABIECHUIO TOTOKOB; MAaCCOOMEHHBIE, TEILIO-
BbI€, MEXaHMYECKHUE, THIPOMEXaHUUECKHIE MPOIECCHI U 000pY-
JIOBaHME I UX pean3aliu

Brageer HaBpIkaMu MPUMEHEHHS] MAaTEMAaTUUECKUX U UMUTALIH-
OHHBIX METOJIOB Ipu npoektupoBanuu CUM

YmMmeeT noadbupaTth 000pyI0BaHUE JUIS peau3aluu mporecca
paszieneHus TeTepPOreHHbIX CUCTEM

OIIK-4 Cioco0eH mOHUMATH

NPUHIMIBI paﬁoTbl COBPEMEHHBIX I/IH(l)OpMaIIl/IOHHLIX TEXHO-

JIOTMH M MCIOJIb30BaTh HX JIJIsl penieHus 3a71a4 npogecCHOHAIbHOM esITeJIbHOCTH

NJI-1 (OIIK-4)

IIpoBOoaUT TUTEPATYPHBINA U
NaTeHTHBIN MOUCK B Mpodec-
CHUOHAJILHOW 00J1aCTH

3HaeT OCHOBBI 3aKpEIUICHU MpaB Ha pe3yJIbTaThl UHTEIEKTY-
AJIbHOW 1EeATEIbHOCTH

YmMmeer IMPOBOAMTH MaTEeHTHBIN IMONCK C IECJIBIO HAXOXKIACHUA pa-
LIMOHAJIBHOTO PEIIEeHHs COBEPIIEHCTBOBAHUS TEXHOJIOTHYECKO-
ro 000pyI0BaHusl.

Braneer HaBbIkaMM aHaNIW3a HAYYHO-TEXHUUECKOW JTUTEPATYPHI
Y HOPMAaTHBHO-TEXHUYECKON JJOKYMEHTAIUH C IIEJIbIO BHISBIIC-
HUs MH(OpMaIK, CoCcOOCTBYIOIIEH PELIeHHUIo 3a1a4 mpodec-
CHOHAJIBHOU JIESITENIbHOCTH, HAIIPABIICHHON HA BHECEHUE U3ME-
HEHUU B KOHCTPYKIIMH aNMapaToB Uil peaanu3aliy pa3InyHbIX
TEXHOJIOTHUECKHUX MPOIIECCOB.

O0bem AUCHHUIIJIMHBI COCTaBJIACT 3 3ayeTHEIC CIWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTH

Ounas

3auer

3 cemecTp

Conep:xaHue THCHUILIAHBI

Pa3nes 1. MeTonoJiornueckue 0CHOBbI HH/KEHEPHOM IICHX0JIOTHH

Tema 1. IIpeamer u 3a1a4M HHKEHEPHOU IICUXOJIOTHH

[Tpobnema «uenoBek-mamuHay. [Ipeamer uHxeHepHO ncuxonoruu. CTpyKTypHas cxema
CHUCTEMBI «denoBek-MmaruHay (CUM).
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Tema 2. MeToabl MHKEHEPHOI MICUXO0JIOTHH

OO01as xapakTepuUCTHKaA UCHOIb3yeMbIX Ipu npoektupoBanun CUM meronos. Ilcuxomno-
ruyeckue Metozbl. Pusnonaoruueckue MeToabl. MaremaTuueckue MeToasl. VIMUTallmoHHbIE Me-
TOJIBI.

Tema 3. Cucrema «4e10BeK-MAIIUHA))

OcobeHHocTH M KiIaccH(UKalUs CHUCTEM «desloBeK-MamnHa». Ilokasatenu kauecTBa
CUM. Omeparop B CUM. Dranbl AeATEIbHOCTH 4YeioBeka oreparopa. CpaBHeHHE (PYHKIHO-
HAJIBHBIX XapaKTEePUCTHK Y€JIOBEKA U MAIlIUHBI.

Pazgea 2. [Icuxodusunosiornyeckue 0CHOBBI 1eATEJILHOCTH ONepaTopa

Tema 4. Opranusanusi paéouyero Mmecra oneparopa

Opranuzanus TpyJaa Ha paboyeM MecTe: (DaKTOpbl, BIMAIOLIME HA OpPraHU3alMio TPYAa;
Kjaccupukanusi paboYnx MeCT, KOHCTPYKIHS M MapaMeTpbl OCHOBHOT'O M BCIIOMOTATEIbHOTO
00opy0BaHus. DProHOMUKA.

Tema 5. [Ilpuem u 00padoTka nHpopMaLIMU OIEPATOPOM
[Mcuxodusnonornyeckas XapakKTepUCTUKa Tpolecca nmpuemMa u o0padoTku MH(POpMAIUH.
CniocoOb1 0TOOpaXkeHus: HHPOPMAIUH.

Tema 6. [IpunsiTHe penieHUs B AeSITEJIbHOCTH ONEPATOPA
[Icuxonmorudeckne acreKThl MPoOIeMbl MPUHATHUS perieHuss. OcoOeHHOCTH TPUHATHS pe-
LIEHUS1 HA PEUYEMBICIIUTEIIBHOM YPOBHE.

Pa3nes 3. OcHOBBI Ipog)ecCHOHATBHOM NMOATOTOBKH HHKeHepoB. [laTenToBeeHne.

Tema 7. IIpodeccnonajibHasi NOATOTOBKA HHKEHEPOB

OcHoBHbIE (pyHKIIMM MHKeHepa. [lareHToBeAeHNE. BhisiBieHNe TeHASHIUI pa3BUTHS MPO-
LIECCOB U amlmapaToB B pe3yjbTaTe MPOBEIEHUS MAaTEHTHOro rnoucka. OCHOBHBIE TPYNIbI IPO-
[IECCOB XUMHUecKoi TexHojoruu. OCHOBBI pacuera o0opynoBaHMsA. MarepuanbHbI OanaHc.
JBrymas cuiia mpoueccos. MozennpoBaHue mporecca.

Tema 8. Mexanudeckue npoueccol (M3mMejib4eHue, rpoxoueHue, 103UpoOBaHue).
[Tpouiecc npobnenust (u3menbueHus). CreneHb u3menbyeHus. OCHOBHBIE MPHUHIIUIIBI H3-
MenbueHus. KoncTpykiuu 1po6unok, menbHull. Kinaccudukanus cplydux MaTepraios.

Tema 9. [Ipouecc nepemMemimBaHus
KoHcTpyKInu nepeMenmBaomux yCTpoHCTB UX JOCTOMHCTBA U HepocTaTku. O0opyaoBa-
HUE JUTS pean3alny IMpolecca MmepeMenmBaHusl.

Tema 10. 'uapomexaHuyecKHe NPOLECCHl M aNNAPATHI AJIs1 MX peau3alum.
[Tponeccrl punbTpoBaHus, OcaxaeHus1, OTcTanBaHus. OCHOBHBIE KOHCTPYKLIMU OTCTONHU-

KOB, IIEHTPU(YT.

Tema 11. MaccooOMeHHBbIe MPoLEcCHl U 000PYI0BaHME [IJIsl MX Peaiu3aluu.
AGcop6ums. Koncrpykuuu abcopbepoB. Ancopouust. Pektudukarms. DKCTpakius.

Tema 12. TensioBble Npouecchl
Temnonepenaua. Teroornaya. CriocoObl nepenayuun teria. KoHCTpyKIMKM Term1000MeHHU-
KOB.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
Bb1.B.01 «BBeaenue B cneniaabHOCTE

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-6 CniocobeH ynpasJjsiTb CBOUM BpeMeHeM, BLICTPAUBATH M PeaTu30BbIBATH TPAEKTO-
PHIO CAMOPA3BUTHS HA OCHOBE NPUHIMIIOB 00PA30BaHUs B TeUeHHE BCeil JKU3HHU

NJ-1 (YK-6)
YcranaBiauBaeT TUIHEIC B
po¢eCCHOHAIBHBIC TIEITH C
Y4E€TOM IIPUOPUTETOB JIEH-
CTBUH

3HaeT MHQOPMAIMIO O PAacCMaTPUBACMBIX B XOJle¢ OOY4YCHHUS
nporueccax, 00beKTax U SABJICHUSIX B 00JIACTH HAHOTEXHOJIOTUH

yMEET HCIIOJIb30BaTh HH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIE
TEXHOJOTHH Il (OPMUPOBaHUS ILeNel y4eOHOM NesTeNbHO-
CcTH

BJIaJICET HABbIKAMU IIPUMEHEHUs METOAO0B CHUHTE3a HAHOCTPYK-
TYPUPOBAaHHBIX MATEpUAJIOB I IOJY4YEHHUS HAHONPOIYKIUHU
3aIaHHOTI0 Ka4eCTBa

NJI-2 (YK-6)

[Inanupyer nTUYHbIE U IPO-
(deccroHaIbHbIE LENHU C yUe-
TOM COOCTBEHHBIX W KOMaH/I-
HBIX PECYPCOB

YMCECT INIAaHUPOBATHL U OPraHMU30BbIBATL ACATCIBHOCTL IO KOH-
TPOJKO Ka4€CTBA HAHOIIPOAYKIIMU C MUCIIOJIb30BAHHECM aHAJIUTH-
YCCKUX MCTOA0B AUArHOCTHKU

BJa/ieeT NpOoPeCcCCHOHATIBHBIMI HaBbIKaMH U1 (opMHUpOBa-
HUsl Oaraka 3HaHUI B 00JaCTH MOJYYCHHS U XapaKTepU3alliu
HAHOOOBEKTOB.

NJI-3 (YK-6)

Bnaneer MmeTogukamMu camo-
MOTHBAIIMH K IOCTOSHHOMY
COBEPIIICHCTBOBAHUIO paHee
NPUOOPETEHHBIX 3HAHUH U
yMeHUu# B 0051acTh npodeccu-
OHAJILHOU JEATeIbHOCTH

yMEET CaMOCTOSITEJIbHO pellaTh 3aJayd IO CO3JaHUI0 KOHKY-
PEHTOCTIOCOOHOM TPOIYKIIUA MAIIMHOCTPOCHHS TIPH MTOMOIIU
MPHOOPETEHHBIX MPO(HECCHOHATBHBIX HABBIKOB

BJIaJIC€T HaBbIKaMHU (POPMYJIMPOBAHUS 1IeJIed U OCHOBHBIX KpHU-
TEPUN MOMCKA JTUTEPATYPHBIX UCTOYHUKOB Il OCYILECTBICHHUS
CaMOCTOSITENIbHOM pabOThl U IPU MOJATOTOBKE K NMPOMENKYTOY-
HOMY KOHTPOJIIO

O0bem AUCHHUIIVIMHBI COCTaBJIACT 3 3a4eTHEIC CIAWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

dopma
OTYETHOCTHU

OuHas

3auer

1 cemectp

Conep:xaHue THCHUILINHBI

Pasznen 1. HaHotexnonoruu u HaHOMAaTCPpUaAJIbL.

Tema 1.1. OcHOBHBIE OHATHS HAHOTEXHOJIOTHI1, HAHOCOOPKA.

bazoBble TepMuHBI M MOHATUA. OnpenesieHue MOHATHM: HAHOYACTUIA, HAHOCTPYKTYpa.
HAHOHAyKa, HAHOXUMUS, HAHOTEXHOJOTHs, [lojokeHne HaHOOOBEKTOB Ha INKalle Pa3MEpOB.
Hanomarepuansl. [lonstie o Hanoco6opke. [1oaxoapl «CHU3Y-BBEPX» U «CBEPXY-BHU3Y.

Tema 1.2. Knmaccudukanus yriaepoaasix HanoMmarepuaioB (YHM) u meTonpl ux moiyde-
Hus. M3yyenue npouecca nonydeHus karaausaropa pocra Y HM.
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Tumel yriiepoaHbIX HAHOCTPYKTYp. YTriepoanble HaHOTpYOKH (YHT) kak ogHa u3 HamoOo-
Jiee MHTEPECHBIX PAa3HOBHIHOCTEH HAHOBOJIOKOH, MX Xapakrepuctuku. Knaccudukanus HaHo-
TpyOoK. OCHOBHBIE MPUHIUIBI XMMUYECKON TEXHOJOTUU MOJYyYeHHUs] HAHOYACTUIl U HAaHOMATe-
puanoB. Tunsl karanusatopoB cuHTe3a YHT u TexHOIOrmmM mMx npuroToBiieHHs. PacTBOpHbIE
MeTo/bl. THIIOBOE 000pYyNIOBaHUE MOTYUYCHHS] HAHOCTPYKTYP.

Tewma 1.3. OcHOBHBIC HaNpaBICHUsS TPUMEHEHUS HAHOCTPYKTYP. [Ipobaembl okpyxaromieit
CpEJBL.

PU3NKO-MEXAHNUYECKUE U XUMHYECKUE CBOMCTBA YIIIEPOJIHBIX HAaHOCTPYKTYp. Hanomare-
puaibl 1 HAaHORJIEKTpOoHUKA. [[puMeHeHrne HaHOMATepraaoB B MPOMBIIUIEHHOCTU: KOHCTPYKIIU-
OHHbIE MaTEpUAJIbl C IMOBBIIICHHBIMH MEXAHMYECKUMHU CBOWCTBAMH; HaHOMAaTEpHallbl B BOJO-
ponHoi sHepreTuke. [I[puMeHeHe HAHOTEXHOJIOTUH ¥ HAHOMATEPUAIOB B OMOJIOTHH U MEIU-
nuHe. Vcnonp3oBaHe HAHOMATEPUAIOB ISl 3AIMTHI OKPYKAIOIIeH Cpeabl: (GUIbTpalus 1 af-
coOpOIUs KUJKOCTEN U Ta30B.

Pa3nean 2. MccnenoBanue u aHaau3 HAaHOCTPYKTYP.

Tema 2.1. Onpexnenenne GU3NKO-MEXaHUIECKUX CBOMCTB. HanomeTpomorus.

MexaHunueckue CBOWCTBAa HAHOMATEPHUAJIOB: YIPYTrOCTh, BHYTPEHHUE HAPSKEHUS, Je(ekK-
Tl ¥ T.A4. HanoTrecTnpoBanue 1 HAHOMHIEHTOMETPHI. 3MepeHre NCTUHOW U HACBIITHOW IUIOTHO-
CTH: OIIPENEIICHUE, METOIbl U METOJUKHA U3MEPEHUS.

Tema 2.2. AnannTudyeckue METOAbl AMATHOCTUKY HAHOMATEPUAJIOB.

MeTtonbl uccieoBaHMsI IPU aTTECTAllMd HAHONPOAYKTOB. OlpeneieHue AUCIEPCHOCTU
HaHOMaTepHajoB. MeTosbl acOpOLMOHHBIE AJIS ONpeeNeHHs YAeIbHON MOBEPXHOCTH HAHO-
matepuaioB. Metogq BOT. DnexkTpoHHass MHKPOCKONUS: CKaHUpPYIOLIash M IMPOCBEYMBAIOLIAS.
®dusnueckue MeToAbl. BUAbI CIIEKTPOCKOINNU: aTOMHAs CIIEKTPOCKOIUS, MOJIEKYJIApHAs CIIEK-
tpockonus, MK-cniekrpockonus u KP-criektpockonus.

Pa3znen 3. OcHOBHbIE MOHATUS NPOU3BOACTBEHHOro mpouecca. Ctpykrypa. OCHOBHBIE
HOJpa3/IeeHusl.

Tema 3.1. IlonaTHsa 0 npon3BoACTBEHHOM nporiecce. HaHonnayctpus.

CtpyKTypa M OpraHu3anusi TEXHOJIOTMUECKUX mpoleccoB. [IponsBoacTBeHHas cuctema 1
€€ OCHOBHBIE COCTaBJIsIOIIME. TeXHOIOrNYECKas ONepanysi, BUAbl U COCTABIIAIOIINE €€ DIIEMEH-
Thl. [Ipou3BoauTENbHOCTh Tpya. M3roToBIEeHNE TUNOBBIX JIeTalel MalllH U annaparoB HaHO-
WUHAYCTPUH.

Tema 3.2. OCHOBHBIE METOBI KOHTPOJISI KAUECTBA JETaJIEH.

OCHOBHBIE MOHATHUS M TEPMUHBI XapaKTEPUCTUK KadecTBa u3aenuil. OCHOBHBIE MOKa3are-
JIM KadecTBa. Buabl KOHTpOJIA Ka4ecTBa B MAIIMHOCTPOCHUU. YIIPABIECHUE KA4E€CTBOM IIPOAYK-
IIMM Ha OCHOBE MEXIYHapoAHbIX cTaHAapToB. Kitaccudukanusi BUIOB TEXHUYECKOTO KOHTPOJIS
KadyecTBa. TeXHOJIOTHYECKHE METO/bl 00eCreueHus! SKCITyaTallMOHHBIX CBOWCTB JeTaliell Ma-
LIVH.

Tewma 3.3. OCHOBBI IPOEKTHO-KOHCTPYKTOPCKON AEATENBHOCTH.

Oransl NPOEKTHO-KOHCTPYKTOPCKON pabOThI: TEXHUYECKOE 3a/laHue, TeXHUYECKOe Mpe/l-
JIO’)KE€HUE, 3CKU3HBIN MPOEKT, TEXHUYECKHM MPOEKT, padounii mpoekT. OCOOEHHOCTH MOATOTOBKU
IIPOEKTHO-KOHCTPYKTOPCKOM NOKyMeHTauuu. EnunHas cucremMa KOHCTPYKTOPCKOM OKYMEHTa-
LUN.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B51.B.02 «MeToabl AMATHOCTUKHA B HAHOTEHOJIOTH X))

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCHMIIJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-3 Cnoco0eH y4acTBOBaTh B IPOBEACHUH CePTH(PMKANMOHHBIX HCIBITAHUI NPOAY KIMHU
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

3HAET 0COOCHHOCTH JUAarHOCTUYCCKUX MCTOA0B AJI1 HAHOTCX -

NJI-1 (ITK-3) HOJIOTUI

BeiOupaeT MeTOIbI UCTIBITA- yMeeT aHaTM3UPOBATh CBOWCTBA HAHOYACTHIl M HAHOMATepHa-
HUH OPOAYKIUH U3 HAHO- JIOB, BO3MOJKHBIE CIIOCOOBI UX MOTYYCHHUSI
CTPYKTYPHPOBAHHBIX MaTEPH- | yMEET BBIOUPATH U MIPUMEHSTH ITOIXOISIIHE METO/IbI IS Xa-
anos paKTepu3alny CBOWCTB HAHOMATEPHAIIOB, BEIOUPATH METO/IBI

KOHTPOJIA UX Ka4CCTBA

HCIIOJIB3YCT CTaHAAPTHBIC (BTaJ'IOHHLIC, KOHTpOJ’ILHHG) O6paSI_IBI

NJI-2 (TIK-3) B COOTBETCTBUHU C TEXHOJOTHYECKOW NHCTPYKIUEH

Bri6upaer o6opynoBanue, orpezessieT Ha3HaueHHe, YCTPOMCTBO U MIPUHIIMII JEHCTBUS HC-
OCHACTKY, pacX0/IHbIE MaTe- M0JI3yeMOT0 000pYyI0BaHUS JIsl H3MEPEHHIA TapaMeTpoB
puabl ¥ cTaHAapTHBIE (3Ta- HAaHOMATepHaJIOB U HAHOCTPYKTYP

JIOHHBIE, KOHTPOJIbHBIE) 00- OLICHHUBAET BO3/ICHCTBUE UCIIOIB3yEMOr0 00OpYI0BaHUs Ha
pasubl 471 IPOBEACHUS U3ME- | HAHOMAaTepHallbl U HAHOCTPYKTYPbI

PEHMII TapaMeTPOB MPOAYK- OLICHMBAET COOTBETCTBUE HAHOMATEPHUAJIOB U HAHOCTPYKTYP
UK U3 HAHOCTPYKTYPUPO- TPeOOBAHUSAM TEXHOJOTUYECKUX MHCTPYKIUH (KapT), TEXHUYE-
BaHHBIX MaTEPHUAJIOB CKOM M HOPMAaTHUBHOM TOKyMEHTALlUU IO ITPOBEJEHUIO U3MEpeE-

HHI UX TapaMETPOB

O0beM JUCHUILIMHBI COCTABIIAET 4 3a4eTHBIE €IUHUIILL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i arrecralnmumn

®dopma
OTYETHOCTHU

Ounas

DK3aMeH 7 cemecTp

Conep:xxaHue TUCHUILTHHBI

Tema 1. IIlpeameT, 0CHOBHBIE OHATHS U 321a4M AMCUHUIIHHBI

Onpenenennie. OCHOBHBIE MOHATHS TEOPUU U3MEPEHUN . AKTyallbHbIE MPOOJIEMbI COBpe-
MEHHOH HaHOTexHonoruu. duznyeckue BennunHbl. KonaruecTBeHHOE NpeacTaBieHne (GU3NYecKuX
BenuuuH. [IpuHnuner usmepeHni. MyHIAMEHTAIBHBIE OTPAaHUYEHUsS HAa TOYHOCTH WU3MEPECHMM.
OrpanuueHust Co CTOPOHBI UCHOIb3yeMoro marepuia. [IpuGopHble, CXeMHBIE U CUCTEMHBIE Orpa-
HUueHus1. OCHOBHbIE OHATHA TeopuH u3MepeHuil. Onpenenenue. O06bekThl n3Mepenuit Kiaccu-
¢bukanus namepeHuil. Tunel u3mMepeHuil.

Tema 2. Mexanu3msl 1 puznyeckue 3p@PeKThbl, OrpAHUYUBAIOLIME TOYHOCTH M3Me-
peHuii

dyHIaMEHTaIbHbIE OTPAaHUYEHUSI HAa TOYHOCTh M3MEpeHH. TepMoauHaMuuecKue orpa-

HUYEHUS Ha TOYHOCTh M3MepeHUs. KBaHTOBOMEXaHMUYECKUE OIpPaHUYEHUS. DJIEKTPOMArHUTHBIE
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orpannueHusi. OrpaHUyeHus, CBsI3aHHBIC CO cTatucTukod Pepmu-/lupaka m QIyKTyanmoHHON
teopued. OrpaHUYeHHs CO CTOPOHBI MCIOJIb3yeMOoro Marepuana. OrpaHuueHuss HA MUHUMYM
MOIITHOCTH (3Hepruu) nepexiatoueHus. OrpaHuyeHus Ha BpeMs IepeHoca (MEepeKIloYeHrs) HH-
dopmanuy Ha eIUHUIY HanpspkeHus. OTrpaHUYeHUs Ha BPEMs TEPEKITIOYCHUS] SIMHUIHON MOIII-
HOCTH (BpeMs iepeHoca nHGOopMallvy Ha €IMHUIYY pacceuBaemoro Tera). [IpudopHbie, cxeMHbIe
Y CUCT€MHBIE OTPaHUYCHHUS.

Tema 3. B3aumopeiicTBHe 3JIEKTPOHOB € TBEPABIM TEJIOM.

B3aumoneiicTBre 31eKTpoHOB ¢ BemecTBoM. Kitaccudukaius npoieccoB B3auMOACHCTBUS
AJIEKTPOHOB C BEIIECTBOM Y JIENIbHbIE TIOTEPU dHEPrUM AeKkTpoHamu llonepeunoe ceuenue Yupy-
roe paccessaue. [lorennunan B3aumonericteus. ®opmyna Pesepdopma. Heynpyroe paccesaue smek-
TPOHOB (MMITyJIbCHOE TpHOIKeHue). Ceuenne nonuzanuu. Ilnazmonsl. Cpenusis aiauHa cBoOO/I-
Horo npo0era 3nekTpoHoB. [loTepu sHepruu. [Ipoderu >neKTpoHOB B TBEpbIX Tenax. Bropuunas
anekTpoHHast smuccusi (B29).

Tema 4. B3aumo/ieiicTBie peHTT€HOBCKOT0 H3JIy4eHUsl ¢ TBePAbIM TEJIOM.

Topmosnoe uznydenue. @opmyna Kpamepca. XapakTeprcTHUECKOe PEHTI€HOBCKOE U3ITYy-
yenne. 3akoH Mozmu. Ctpoenne aroMa. KBaHTOBBIE UHCiIa, SIEKTPOHHBIE KOHPUTYpalu U 0003Ha-
uyenusi [Ipunimn ITaymu. IMpaBuno Xynpa. Crextpockomnuueckue oOo3HaueHus. LS-cBszb, jj-
CBsI3b. M3imydaTenbHble epexo/ibl, IpaBmiIa 0T0Opa B. AUMOILHOM MpuOInKeHur. O003HAYCHUS
U UMHTEHCUBHOCTb PEHTTEHOBCKMX JMHHUH. [loryomenue peHTreHoBckoro uaimyudeHus. Potodd-
(eKT, BEepOsSTHOCTH (POTOAIEKTPOHHBIX NEPEXOJI0B, ceueHHe (POTOMOHU3AIMU. MacCoBBIA U JIH-
HeWHbI K03((UIMEHT noronieHus. PacTsaHyTas TOHKasi CTpyKTypa peHTT€HOBCKOTO MOIJIoLIe-
uust (EXAFS).

Tema S.B3aumMogeiicTBHe aTOMHBIX YaCTHIL C IOBEPXHOCTHIO TBEPAOIO TeJia.

ITapaMeTpbl HOHHBIX Iy4yKOB. ATOMHAas Macca, 3aps sSApa, U30TOIHOE COOTHOLICHHUE.
VYipyroe paccessHue MOHOB, KHHEMATHKA PACCESHUsS, PACCESHUE B LICHTPAIBHOM I10JI€, CEYEHUE U
napaMmeTp yzaapa. PaccessHue OBICTPBIX M MEIUIEHHBIX HOHOB. DJEKTPOHHBIE MOTEPU IHEPTUHU.
HoHHOo-311eKTpoHHast dMuUccHs (TMOTeHLUaNbHas M KUHeTHueckas). KBasuMonekynspHblil Mexa-
HU3M HOHU3alMu, quarpamMbel @ano-JIuxreHa. MloHHOe pacrnbuieHHe (OCHOBHBIE 3aKOHOMEPHO-
ctu). Teopust 3urmyHza (OCHOBHbIE TIOHATHS). SIepHBIE OTEPU SHEPTUU (MMIYJIbCHOE MPHOIH-
xenue). [lorenmmaner B3aumoneiicteus. Teopus JILIII (ocHoBHBIE MoHSTHS). MOHHO-HOHHAS
sMuccus (OCHOBHBIE 3aKOHOMEPHOCTH, MEXAHU3M SIBJICHUS).

Tema 6. MeToabl 3J1IeKTPOHHO-30HA0BOMH TMATHOCTUKH.

Bropuunas snextponHast smuccusi. OCHOBHbBIE 3aKOHOMEPHOCTU M MexaHu3Mbl. Koaddu-
IIUEHT BTOPUYHOMN 3JEKTPOHHOM IMMCCHH, 3aBUCUMOCTb OT DHEPruM, yrijla MajeHus, MaTepuaa
MHILEHH, COCTOSHHS TMOBEPXHOCTH. BTOpHUYHBIE 3JEKTPOHHBIE YMHOXHTENIU, MHUKPOKAHAIBHbIE
IUTaCTHHBI. Pacripenienienrie BTOPUYHBIX AJIEKTPOHOB 10 SHEprusM. VICTUHHO BTOpUYHBIE, HEYTIPY-
TOOTPa)KEHHBIE U YIIPYrOOTPaKEHHBIE ANIEKTPOHBL. VIOHW3allMOHHbIE U IJIA3MOHHBIE ITOTEPH SHEP-
ruu, CeKTPOCKOIHUS XapaKTEPUCTUUECKUX ITOTEPh SHEPTHH AIEKTPOHOB.

PactpoBas ssekTpoHHasi MUKPOCKOMHSI (OCHOBHbBIE NPUHIIMIIBI U aHATUTHYECKHE BO3MOXK-
HOCTH). MexaHu3mbl (POpMUPOBAHMSI KOHTPACTa (TOMOJOTHYECKUH, XUMHUUECKUIT - OT aTOMHOTO
HOMepa Z, B MOTJIOUICHHBIX IEKTPOHAX, MOTEHIHATIbHBINA, KpUCTAIOrpapuueckuil, MarHUTHBIH,
KaTOMOMIOMUHHCIICHITHS ). OCHOBHBIE Y3JIBI PACTPOBOTO DJIEKTPOHHOTO MHUKPOCKOMa. TepMolIiek-
TPOHHAs AMHUCCHS, ypaBHeHUe Puuapacona-/Ipmivana. DnekTpoHHast Mymika (TEpMO3MHUCCHOHHBIN
W-karon, LaBe-katon). Cucrema ¢popmupoBanus 30H/1a, pa3BepTka B pacTp. JeTeKTop BTOPUYHBIX
AIIEKTPOHOB DBepxapaa-TopHIH. ANTOpPUTMBI yIpaBieHus mpubopom cOopa u obpaboTKa WH-
dbopmarmu. OCOOCHHOCTH aHAIM3a HEMPOBOASINUX 00pa3noB. HH3koBakyyMHBIN pekum. [Ipume-
Henue POM 1 aHann3a HaHOCTPYKTYPUPOBAHHBIX OOBEKTOB.
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OCHOBBI PEHTTEHOCNEKTPAIBHOIO MHUKpOAHAIM3a (OCHOBHBIE IPUHLMIIBI M aHAJIUTHYE-
CKHE BO3MOXKHOCTH). AHAJIM3aTOPBI C TUCIIEPCUEH IO JUTMHE BOJIHBI (IPUHIHI PabOThI, OCHOBHBIE
napameTpsl). Kpucrami-aHanuszarop, ra3oBble NPONOPLHHOHAIBHBIE CUETYUKU. AHAIM3ATOPBI C
JMCIIepCcHel 10 SHEPTUH (IIOJYIIPOBOJIHUKOBBIN I€TEKTOP, MHOIOKaHAIbHBIN aHanu3aTop). [lpun-
IIUTIBI KOJIMYECTBEHHOTO aHanmu3a (ZAF-koppekius).

Tema 7. PeHTreHOBCKHE MeTOAbI AHAIH3A.

PentrenoBckas (OTORNIEKTPOHHAS CHEKTPOCKONHUS (OCHOBHBIC HMPUHIMITBI M aHAJTUTHYC-
ckue Bo3MokHOCTH). Dotoaddext. CooTHomenne Koonmana. PeHTreHoBCKUE (OTORIEKTPOHHbIE
CIEKTPBl (OCTOBHBIE M BAJICHTHBIE YPOBHH, IIMpHUHA JMHUM, Oxe-cepuu). XUMUUECKUE CIBUTU
OCTOBHBIX YpOBHEW. BTopuuHas cTpykTypa CIEKTpoB (PEHTI€HOBCKUE CATEIIMThI, MYyJIbTUILIET-
HOE PpACILICIUICHHUE, CaTeJUIUTHI «BCTPSCKM» M «CTPSAXUBAHMA», AUppakuus (HOTOIIEKTPOHOB).
OcobenHoctu anmnapatHoil peanuzauuu Metoga POIC (MCTOUHUKU PEHTI€HOBCKOTO M3ITy4EHHs,
0COOCHHOCTH SHEProaHan3a POTOIICKTPOHOB).

Tema 8. MeToabl HOHHOH CIIEKTPOCKONMH.

Paccesnue 6picTprix nonoB (PBN). OcHoBHble mpuHImbl MeToa. [loTepn sHepruu B Xu-
MHUYECKUX COeIMHEHusX, npasuio bperra. Illupuna cnekrpa 3Hepruv B 0OpaTHOM pacCesHHU.
®opma crektpa obparHoro paccesHus. [IpuHiunsl nocnoiHoro aHanuza. Paspemienue mo riy-
Oune, crparriavHr. loHHOe paciblieHHe U MpejieN 4yBCTBUTEIbHOCTH. [IpubopHas peannzanus
metoaa PBU. TlomynpoBOoIHUKOBBIN (KPEeMHHUEBBINM MOBEPXHOCTHO-OAPbEPHBIN) NETEKTOP saep-
HbIX yactull. [Ipumenenue metona PBU g uccnenoBaHusi MHOTOCIONMHBIX CTPYKTYpP CYOMHK-
POHHOTO JMana3zoHa. MeTonbl, OCHOBaHHbIE Ha (dekTe KaHATMPOBAaHUS UOHOB. METOIbI U BO3-
MOXXHOCTH CTPYKTYPHBIX HCCIIEIOBAaHUH MPH UCIIONB30BaHUH d(PPeKTa KaHATUPOBAHUS OBICTPHIX
noHoB. Mcnonb3oBanue >¢ddexra kaHAMUPOBAHUS JUISL UCCIEIOBAHUS TOHKMX HAHOCTPYKTYpPHUPO-
BaHHBIX IUICHOK HA MOHOKPUCTAIUIMYECKOM MOJIOKKE.

Paccesnue memiennsix nonoB (PMU) Kunematuka paccessHus MemieHHBIX HOHOB. Dak-
TOPBI, ONPEAETISAIOIINE MTONEPEUHYIO JIOKAIbHOCTh MeTo1a. [IpobaemMbl KoIMYecTBEHHOTO aHaln3a B
metoge PMU. Ocobennoctu nmpubopHOil peanuzaiun merona. GakTopsl, ONMpeaesonue pa3pe-
IIEHHUE JI0 SHEPTUHU (Macce) pacCessHHbIX HOHOB.

Macc-cnekrpomerpusi BropuuHbix HoHOB (BUUMC). ®usnueckne ocHoBbI MeToaa. Koad-
(GUIMEHT MOHHO-MOHHOM 3MHUCCHM (IIOJIOKUTENbHBIE U OTPHIIATENIbHbIE BTOPUUHbIE MOHBI) Kaue-
CTBEHHBII aHAIN3 MacCc-CIEKTPOB (BUAbI BTOPUUHBIX HOHOB). BimsiHue copTa NEpBUYHBIX HOHOB U
MatpuuHble 3¢ ¢dekThl. COCTOSHIE TOBEPXHOCTH U €€ BIHSHUE HA BBIXOJ BTOPUYHBIX HOHOB. [IpH-
6opHas peanuzanus meroga BUMC (metoa npsiMmoro n3o0paxeHusl, CKAHUPYIOIIUI HOHHBIN 30H1).
Macc-cneKTpoOMeTpU4ecKue CUCTEMbI (BPEMSIIPOJIETHbIE, MarHUTHBIE, KBaJIPYIOJIbHBIE aHaIM3a-
TOpbI). MICTOYHMKM TIEpBUYHBIX MOHOB (Jlyaruia3MaTpOH, KHIKOMETAUINYECKUEe UCTOYHUKN). Jle-
TEKTOpbI BTOpUYHBIX MOHOB. [locmoitHbii anaim3 MerogoM BUMC. daktopsl, onpenensronme
paspemerue o riyoune. YyscrButenbHocTh MeToia BUMC (dakTopsl, onpenensiomye nopor
YYBCTBUTENHHOCTH) BO3MOKHOCTH KOJMUYECTBEHHOTO aHalu3a. Macc-CleKTpOMeTpUsl HEUTpaib-
HBIX aTOMOB.

Tema 9. IlosieBbIe MeTOABI HCCICAOBAHHUS.

ABtoaniekTpoHHast (mosieBasi) smmccus. Teopusi daynepa-Hopareiima. IloneBoit amek-
TPOHHBIA MHKpOCKoI Mromepa, Gpu3nueckue MPUHIIMIILL, YCTPOHCTBO, MpuMeHenue. oHu3arms
aTOMOB B CHJIBHBIX JIEKTpuUecKkuX moisix (Onmnenreiimep, ['omep). Mcapenne u gecopOrius moyiem
(MexaHu3M siBieHust). [1os1eBoi HOHHBIA MUKPOCKOII C aTOMHBIM 30H/I0OM (aTOMHOE pa3pelieHne)

Ckanupyromas TyHHEIbHAsE MUKPOCKOIHSA. ATOMHO-CHIJIOBasl MUKpockonus. Teopus, ar-
napaTHasi peajqu3alus, BO3MOXHOCTH PUMEHEHHUS.
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AHHOTAIUA K padoyeil mporpaMmMe JUCUMILIHHBI

b1.B.03 «<HanomeTpo10orus»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

ITK-2 Cnoco0eH y4acTBOBaTH

B paﬁoTax IO MPOU3BOACTBY U KOHTPOJIIO Ka4ueCcTBa IIPOAYK-

MU U3 HAHOCTPYKTHPOBAHHBIX MATEPUAJIOB

NJ-2 (TIK-2)

Ornpenenser MEXaHUYECKHUE U
AKCIUTYyaTal[MOHHBIE CBOKMCTBA
HaHOCTPYKTYPUPOBAHHBIX Ma-
TEpUATIOB

dbopMynupyeT epedeHb METOA0B U3MEpeHUsT (PU3UUECKUX Be-
JIMYWUH HAHOMATEPUAIOB

BOCIIPOU3BOAUT pa3aCiibl HAHOMCTPOJIOTHHU, OCHOBHBIC METOAbI
" CpeacCTBa UBMCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHH, ITPAaBOBBIC OCHO-
BbI CUCTCM CTaHAAPTHU3AINHA U CepTI/I(bI/IKaIH/II/I H€O6XOIII/IMI>IG
JJI IPUMCHCHUA B IIPOCKTUPOBAHHUHA, PACUCTEC U MOACIIMPOBA-
HHUHU HAHOTCXHOJOTHYCCKUX ITPOLCCCOB

aHAJIM3UPYET METO/IbI U MOAXO/IbI B IJIAHUPOBAHUH IKCIIEPHU-
MEHTA N0 ONPEIEIICHUIO MTOKA3aTeJIel KaueCTBa U3ACIIHI

INPUMCHACT Ha IMIPAKTUKEC HABBIKKM KOHTPOJIA Ka4CCTBA HaHOOB-
CKTOB U MapaMCTPOB HAHOTCXHOJOIMYCCKUX IMMPOLICCCOB

WCTIOJIB3YeT HABBIKM pabOTHl Ha UCTIBITATEIIHHOM 000pyI0Ba-
HUU U 0POPMIISITH PE3yNIbTaThl UCTIBITAHUIN

MPUMEHSET Ha IPAKTUKE COBPEMEHHBIE TEXHOJIOTUU U HABBIKH
paboThl HA UCTIBITATEILHOM M U3MEPUTEITHHOM 000pYI0BaHUH,
0OpMIIATH PE3YIbTAThl UCTIHITAHUN U aHATU3UPYET MOTyUYEH-
HbIC JJAHHbBIC

O0bem AUCHUIIJIMHBI COCTaBJIACT 3 3a4eTHEIC CIWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

OTYECTHOCTHU

gL Ounas

DK3aMeH

6 cemecTp

Conep:xaHue THCHUILINHBI

Pa3znen 1. Hanomerposiorusi kak Hayka. OCHOBHbIe MOHATHA U 3aaaun. Konuenuust

Pa3BUTUA HAHOMETPOJIOTUH

BosnukHoBenne Hanomerponoruu. Hanomerponorus 3a pybexom. [lonoxenne Poccun B
chepe HanomHAYyCcTpUU. KOHIIENTNS pa3BUTHS HAHOMETPOJIOTHH.

Pa3zgea 2. Texnnueckoe odecrneyeHue HAHOMETPOJIOTUH

Mertozpl 1 cpencTBa UHTEPHEPEHIIMOHHBIX U3MepeHuil. Vcrnonp30BaHe MPUHIUIIOB MUK-
pockoruy B HaHOM3MepeHusX. CKaHUPYIoIasi 30H10Basi MUKPOCKOMHs. Pa3HOBUIHOCTH OJIMKHE-
MOJMbHON MHUKpOCKOMUU. CIIEKTPOCKONHS B HAHOMETPOJIOruu. XpoMarorpadus B HAHOU3MEPEHH-
AaX. CpaBHPITeJII)HI)IfI AHaJIN3 TEXHUYCCKUX CPEACTB HAHOMCTPOJIOTUH.
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Pa3zgen 3. HecTaOMiIbHOCTD, TOYHOCTH M HEONPEAeJIeHHOCTh HAHOU3MepPeH Uil

OcHOBHBIE TIOJIOXKEHUA. V3MepeHHe IMHEWHBIX pa3MepoB pelnbe(HBIX HAHOCTPYKTYD.
To4yHOCTh M3MepeHMs JMHEWHBIX HaHOpa3MepoB. BBeneHue KOHIENUMU HEONPEAEICHHOCTH.
[TorpemtHOCTh ¥ HEONPEAEIEHHOCTb. JTaIlbl OLIEHUBAHNUS [TOTPEIIHOCTEN U HEONPEAEIEHHOCTEN.
OrneHKa HEONpeIeIeHHOCTH 3HaUeHUH CTaHJapTHBIX 00pa31oB.

Pasznea 4. [loBepka u kaandpoBka B cepe HAHOMETPOJIOT UM

OO6ume cenenus. PenbedHbie Mepbl HAHOMETPOBOTO JHanazoHa. M3MepHuTenabHbIE pacT-
POBBIE AJIEKTPOHHBIE MUKPOCKOIBIL. [loBepka M kanmuOpoBKa aTOMHO-CHUJIOBBIX HM3MEPHUTENIbHBIX
30HI0BBIX MUKpOCKONoB. O0ecrieueHre eAMHCTBA CPEJICTB U3MEPEHHI B HAHOMETPOJIOTHH

Pa3nes 5. Crannapruzanus u ceprupukannss HAaHOMHAYCTpUH B PO,

Cranpaptuzanus u ceprudukanus B Hanounayctpuu. ['pynna POCHAHO. ®oup undpa-
CTPYKTYPHBIX U 00pa3oBaTesbHbIX IporpaMM. KoHlenuust HOpMaTuBHO-TEXHUYECKOM J1eATeNb-
HocTy DoHia HHPPACTPYKTYPHBIX U 00pa30BaTENbHBIX NPOrpaMM (CTaHJapTH3aLMs, TEXHUYe-
CKO€ peryjaupoBaHue, obecrieueHue 0€30MacHOCTH U cepTU(UKalLUsi B HAHOMHAYCTpUH). ABTO-
HOMHAasi HeKoMMepueckas opranuzanus «LleHTp cepTuukanuy NpoayKuuyd U CUCTEM MEHEIXK-
MmeHTa B cepe HaHounaycTpun» (AHO «Hanoceptudukay).
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
Bb1.B.04 «McnbiTanue u3geauin»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-3 Cnioco0eH y4acTBOBATh B NIPOBeIeHNH CePTH(GUKANNOHHBIX HCIIBITAHUI MPOXYKIIUH
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

NJ-1 (TIK-3) 3HaeT OCHOBHBIE HOPMATHUBHBIE JIOKYMEHTHI B 001aCTH UCIIBI-
BriOupaeT MeTo bl UCTIBITA- TaHUN MHHOBAIIMOHHOMN MPOAYKIIMU HAHOUHIYCTPHUH

HUH MPOJYKIIUU U3 HAHO- YMeeT onpenensiTh TOYHOCTHBIC XapaKTEPUCTUKH PE3YJIbTATOB
CTPYKTYPUPOBAHHBIX MAaTepU- | UCIBITAHUH (M3MEPEHUI ) apaMeTPOB MHHOBAIIMOHHOH MPO-
aJIOB JMYKIIAA HAHOWHTYCTPUU

NJI-2 (ITK-3)

BriOupaet o6opynoBanue,
OCHACTKY, PACXO/IHbIC MaTe-
pUabl U CTAHAAPTHBIC (BTa- BnaﬂeeT HaBbIKaMHW OpraHru3alr U INPOBCACHUSA KOMILJICKCA
JIOHHBIE, KOHTPOJIbHBIE) 00- UCIIBITAHUH TI0 OLIEHKE COBOKYITHOCTH ITapaMeTpOB MHHOBAIIH-
pasusl Ui IPOBEICHNS U3Me- | OHHOW ITPOJYKIIMM HAHOUHYCTPUHU

pPEHUI TTapaMeTPOB MPOIYK-
WU U3 HAHOCTPYKTYPUPO-
BaHHBIX MaTCPUAIIOB

O0bem AUCHUIIJIMHBI COCTaBJIACT 5 3a4eTHBIX CAMHHUII.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®opMma
OTYETHOCTHU

OuHas

DK3aMeH 8 cemectp

Conep:xanue TUCHUILTUHBI

Tema 1. Opecanuzayua ucnsimamenbHovix paoom

[Tpenmer, 3agaun U conep KaHUE OUCLUIUIMHBI, CTPYKTypa IUCLUIUIMHBI, CBSI3b C APYTHU-
MU JUCIHUIUIMHAMU. MeCTO IUCHUIUIMHBI B ydeOHOM mpornecce. OpraHuszamnus U3y4eHus Jauc-
uuIuiMHbl. [InanupoBanue mnpouecca wucnbIiTaHui. llopsgok mpoBeneHUs METPOJOTHYECKOU
AKCIEPTU3bl TEXHUUYECKUX 3aJaHUi Ha pa3paloTKy cpencTB m3MmepeHuil. OleHKa TEXHUYECKOTO
YpOBHS cpeAcTB wu3MepeHui. Kapra TexHuueckoro ypoBHA M KauecTBa. [loaroroska
CPEICTB U3MEPEHUIN M TEXHUYECKOW TOKYMEHTAllUU K UCHBITaHUSAM. MeTposoruueckue xapak-
TEPUCTUKU CpeACTB nM3MepeHuil. KoMmmuekranus ucnbITaHUN CpecTBaMU U3MEPEHUN. Y CIIOBHUS
U MECTO MpOBEACHUS HUCHBITaHUN. BpeMs mnpoBefeHHs HCHBITAaTEIbHBIX pabOT. DTambel U
orepanyy TOATOTOBKM M MpoBeAeHus ucnbiTaHuil. Knaccuukanus M ydeT BHEUIHMX BO3-
neiictByromux (akropoB. Opranbl U CIyXObl UCIBITAHUA M CepTU(UKALUU CPEJICTB U3MEpe-
HUH, UX CTpyKTypa. TeppuUTOpHaIbHBIE OPraHbl IO TEXHUYECKOMY PEryJIHMpOBAHUIO U MET-
postoruu. UcnbitatensHblid 1eHTp. McneiTarenbHblii nonauroH. McneitarensHas cranuus. Mc-
nbiTaTenbHast jgabopatopus. McnbitarensHoe monpaszaenenue. Ciyxba HMCHBITaHUA MPHOOPO-
CTPOUTEILHOIO IPEANPUATHS, OCHOBHBIE HAIPABIICHUS I€ATEIBHOCTH.
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Tema 2. IlpoBeneHue ucnbITAHUI

[TpoBenenue uCHBITAHUNA HA YPOBHE COBPEMEHHBIX TpeOoBaHMid. CrOCOOBI MPOBEACHHS
ucnbeITanuid. McneITaHUsT ¢ BOCCTAHOBJIEHMEM M 0e3 BoccTaHOBieHus. McmelTanus Ha
dbyHKIIMOHUpOBaHKe. VIMUTAIMsI BHEITHUX BO3JICHCTBYIOMNX (PAKTOPOB U UX BOCIIPOU3BEICHUE.
HcnbiTanuss Ha MEXaHWYECKHE BO3JICUCTBUS (BUOpaIusi, YCKOPEHHE, CHIIA, YAApHbBIC JIMHCHHBIC
HArpy3KH, Harpy3Kd Ha pas3pbiB, cpe3, CKaThe, H3ruo, KpydeHue). lLlenmp wucnbITaHUi.
XapakTepucTUKa MEXaHHYECKUX BO3JACHCTBYIONIUX (pakTopoB. MeToauKa UCTIBITAHHH.

HcnpiTanus Ha KIMMaTHYEeCKHE BO3JCUCTBUSA (TEMIEparypa, BIAKHOCTh, aTMOC(EpHOE
JIlaBJICHUE, TyMaH, poca, arpecCMBHBIC CpE/bl, COJHEYHAas paaualus, BETPOBbIE HArpy3KH,
IbLIb, TPUOKOBBIE OOpa30BaHUS, paAJIMOAKTHBHOC H3JIy4YeHHE, HOHHU3aAIMsS Bo3ayxa). Llenb
UCIIbITAaHUK. XapaKTepUCTUKA KIMMATHYECKUX BO3JeHCTBYOmMUX (akTopoB. KomruiekcHbie
KIMMAaTHYeCKUE BO3JCUCTBUSI. MeToaumka wuCHbITaHui. VcnblTaHus Ha  HaACKHOCTh
(10TOBEYHOCTH, YCTOMYMBOCTD, COXpaHsIeMOCTh). Ilenb ucmbiTanuit. KaTeropuu WCHbITAaHUH.
Oco0eHHOCTH HCHBITAHUM Ha HAAEKHOCTh. KomndyecTBEHHBIE KOHTPOJIHUPYEMbIE MOKA3aTeNln
HaJle)KHOCTH. Kputepun TOIHOCTH TPU MCHBITAHUU HA HAJIEKHOCTh. METOJIMKA HCIBITAHUM.
YckopenHble ucnbiTanus. VcnpiTaHMe Ha TNOJ3YY4ECTh NPU IMOBBILIEHHBIX TEMIEPATypax.
OcHOBHBIE METOJbI HCIBITAHUS Ha MOJI3y4ecTh. VICMBbITaHUA Ha BBIHOCIUBOCTH (YCTaJlOCTB).
VYcraocth  MarepuasioB.  MeToApl  ONpeNeNieHHs IMpelena yCcTajaocTu. [[nHamumueckue
UCIIBITAaHUS HAa MASTHUKOBBIX Kompax. CymHocTh MeTona. VMcnblTaHus NpU HOBBILIEHHBIX,
MOHWKCHHBIX M KOMHATHBIX Temmeparypax. JlMHaMHYeCKHMe HCHBITaHUS HAa MasTHHUKOBBIX
korpax. CymHocTh MeTona. VcnblTaHus TpU TOBBIILICHHBIX, MOHUKEHHBIX M KOMHATHBIX
temriepatypax. OCHOBHBIE XapaKTEPUCTUKH, OMPECIsieMbIe TPU JUHAMUYECKUX HCIIBITAHUSX.
Kontponbubie ucnbiTanus. COBMEIIEHHBIE CAATOYHO-KOHTPOJIbHBIE HUCHBbITaHUA. JJIUTEIbHBIE
UCTIBITAaHUSI. AHaJIM3 M OLIEHKA IMOJYYCHHBIX pe3yJIbTaTOB MPH MPOBEICHUM HCIBITAHUM.
Pa3BuTre METO10B UCIIBITAHUI.

Tema 3. CeprudukannoHHbIC HCIIBITAHUS

[lenp w 3amaum  cepTUPUKAUOHHBIX HCHbITaHUM. Buael cepTudukanoHHBIX
ucnbITaHuid. KOHCTpYKTHBHBIE M TEXHOJIOTMYECKHE Tpynmbl NpoayKuuu. OcobGeHHoCTH
IUTAHUPOBAHMUSL M OpraHu3anus cepTU(UKAIMOHHBIX HcnbiTaHui. [lopsimok mnpeacraBieHus
OPOAYKIMM Ha cepTH(UKAIMOHHbIE uHcHbITaHus. IIporpaMma W MeTOOUKa MCIBITaHUI.
[TonroroBka K MpPOBEAECHUIO UCTBITAaHUM. BbIOOpKA MPOAYKIMU ISl MPOBEACHUS HCIBITAHUM.
[Topsimox mpoBeneHUs: cepTU(UKANUMOHHBIX HCHOBITAaHUM. MecTo W BpeMs MPOBEICHUS
UCIIBITAaHUH. YCIIOBUS W METOJbI NPOBEACHUS UCHBbITaHUN. IIpueMocnaroyHbple WCHIBITaHHUS.
[lepuonuueckue ucnbITaHus. TexHUYECKas KOMIIETEHTHOCTb MHCIBITATEIbHBIX JIAOOpaTOpHil.
Me:xnabopatopHble ucnblTaHud. CiaudeHune pe3ysabTaToB MeEXIJIa0OpaTOPHBIX HMCHBITAHUI.
[IpuMeHeHne CpeACTB aBTOMATU3ALMM TPU MPOBEACHUU CEPTUPHUKAIMOHHBIX HCIIBITAHUM.
Hanzop 3a npoBenenueM ucnsiTanuii. Ciyx6a Hajgzopa u ee ¢pyHkuuu. Kputepuu oueHkH u
00pabOTKH pPEe3yNlbTaTOB CEPTHU(PHUKAIMOHHBIX HCHBITaHUH. OT4EeT O CepTUPHUKAIMOHHBIX
UCIBITaHUAX. AKT U TexHHYeckoe 3akitoueHue [lopsnok nomyyenus ceptudukara. [Ipouenypa
aneJIALUN.

Tema 4. Opopmirenne pe3y1bTaATOB HCNIBITAHUI

TpebGoBanust k 00pabOTKe, OLEHKE TOYHOCTH M O(QOPMIICHHIO PE3yNIbTaTOB HCIBITAHUM.
Marematnueckoe obecriedeHne oO0pabOTKHM JaHHBIX UcHbITaHUNA. OOpaboTKa U OlEHKAa TOYHO-
CTHU TIOJIYYCHHBIX ITPH HUCIBITAHUAX AOAaHHBIX. MGTO)II/IKa O6pa6OTKI/I PE3YIBTATOB HACIBITAaHUH.
[lepeueHp M XapaKTEPUCTUKU TEXHUYECKOM JOKYMEHTAIMM IO pe3yjbTaTaM UcHbITaHul. Tex-
HUYECKHUH OTYET O BEITTIOTHEHHBIX NCITBITAHUSX.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
Bb1.B.05 «IIpoexTtupoBanue B AUtoCAD»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-1 CnocoGen pa3padaTbiBaTh 3CKM3HbIE, TEXHHYEeCKHEe H pa0ovne NPOeKThl MPOAYKIHHU
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

VL1 (IIK-1) ucnonb3yeT Autodesk AutoCAD st co3nanust uepTexeit e-
Taseil U COOPOYHBIX YEPTEKH, COOPOUHBIX MAPAMETPUUCCKUX
Pa3pabarsiBacT IPOESKTHYIO

YEPTEIKEH.
JIOKYMEHTAIMIO OMBITHOTO

MIPUMEHSET Ha MPAKTUKE HAaBBIKAMHU HCITOJIb30BaHMS COBPEMECH-
oOpasiia IpoAYKIIUU U3 HAHO-

HBIX HH()OPMAIIMOHHBIX U HH(POPMAITHOHHO-
CTPYKTYpPUPOBAHHBIX MaTepu- .
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUNA U HHCTPYMEHTAJIBHBIX

aJioB
CPEJICTB ISl pEIICHUS 3a7a4 IPOCKTUPOBAHUS
O0BLeM TUCIHHMIIMHBI COCTAaBIsIET 4 3a4eTHBIE €MUHUIIEL.
@DopMbI IPOMEKYTOYHON aTTeCTALUMN
dopma
v OuHas
OTYETHOCTH
OK3aMeH 4 cemectp

Conep:xaHue TMCHUILINHBI

Tema 1. UnTepdeiic. Komanasbl. 3axanne koopauHar

3HaKoMCTBO ¢ uHTepdeiicom nmporpammel. CripaBounast cuctema AUtOCAD. Pabora ¢ daii-
namu. Hactpoiika mapamerpoB ueptexka. Pabota ¢ komannamu. 3amyck koman. [Ipo3paunbie
koMmaHbl. [laHOpaMupoBaHue u 3ymupoBaHue. 3aganne koopanHat. Habop KoopauHAT ¢ Ki1aBH-
aTypbl. HemocpecTBeHHBIH BBOJ pacCTOSIHUNA. 3aaHne KOOPIMHAT M0 OOBEKTHBIM MPUBS3KaM U
B PCIKUMC OTCJIC)KMBAHUS.

Tema 2. Co3naHue npocThiX NPUMUTHBOB

Komanasr noctpoenus npoctsix mpuMuTuBoB. Komanga POINT. Komanga LINE. Komanna
XLINE. Komanna CIRCLE. Komauma ARC. Komaunma ELLIPSE. Komanna SPLINE. Komanna
DTEXT. Brinenenune oowextoB. CriocoObl BbaeneHus. Hactpoiika cpencts Beigenenus. Ilomy-
4yeHue cBeqeHni 00 oobekTax. Madopmanms 06 oobekTax. Komanasl pazmerku.

Tema 3. CoznaHue c10KHbIX IPUMUTHBOB

Komanma PLINE. Komanma POLYGON. Komanma RECTANG. Komamma POLIGON.
Konbro. Mynsrununauu. [llltpuxoBka u 3anuBka. Co3laHue MTPUXOBKH. Y CTAHOBKA TOYKHU MPH-
BSA3KU IITPUXOBKU. ['pagueHTHble 3auBKU. OcTpoBKU. PaboTta ¢ MHOrocTpouHbIM TekcToM. Ko-
manaa MTEXT. PenaktupoBanue MHOrOCTpouHoro tekcta. Ciou. [lapameTpsl croeB. Y cTaHOB-
Ka IBeTa CJIOS. Y CTaHOBKA THUIIA JIMHUH. Y CTAHOBKA TOJIITUHBI JTMHUH. [IpakTrueckas pabora co
closMu. YTpaBieHue ciosMu. [lepekmoueHne Tekymiero cios. Mi3MeHeHue ciosi BBIIEICHHOTO
00BeKTA.
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Tema 4. PenaktupoBanne NpUMMUTHBOB

PenaktupoBanue ¢ momMoIblo pydek. PegaktupoBanue ¢ IOMOLIBIO MAIIUTPBI CBOUCTB. ba-
30Bbl€ MHCTPYMEHTBI pellakTUpoBaHMs. PacmmpeHHbI HAOOp MHCTPYMEHTOB pelaKTUPOBAHMUSL.
Komannb! konupoBanus u nepemelnenus. M3menenne pasmepoB. KoMaHbl KOHCTPYHPOBaHUs
o0bekToB. Kanmbkynsatop AutoCAD. BeizoB kanmbkysstopa komangoin QUICKCALC. YucnoBsie
pacuetsl. Mcnonb3oBanue koopauHar. Mcnonp3oBaHue 0OBEKTHBIX NPUBS30K. Mcmonb3oBaHue
MareMaTHueckux GyHkiui. Mcnosnp3oBaHue crenuanbHbIX (QyHKIHHA.

Tema 5. Hanecenue pazmepoB

OcHoBHbIe TpeOOBaHUS K HAHECEHUIO pa3MepoB. DJIeMEHTHI pa3Mepa. [IpaBuia HaHeceHus
pa3mepoB. [IpaBuna HaHeceHUs MpeenbHBIX OTKIOHEHHUH pa3mepoB. IIpenenbHble OTKIOHEHMS
dopmbl U pacnionoxenus nosepxuocrei. [llepoxoBarocts noBepxHocteil. Co3anue pa3MepHbIX
ctuieil. Menemxep pasMepHbix cTuiiei. Co3naHue HOBOro crujisi. Pa3MepHble CUMBOJIBI U
crpenku. Paszmepnsiil Teket. Komanael HaHeceHus pa3mepoB. JInHeinbie pazmepsl. [lapamiens-
HbI€ U KOOpJIMHATHBIE pa3Mephl. Pa3Mepsl paguyca u quamerpa. YTiaoBsle pa3mepsl. Pasmeps! oT
obmiei 0a3bl. PasmepHble menu. BrraepunBanue BBIHOCOK. BBICTpasi mpocTaHOBKa pa3MepoB.
[IpocranoBka qomyckoB. PemaktupoBanue pasmepoB. Komanael manenu Dimension. Mcmnosnb3o-
BaHUE PYyYEK U MaJIUTPbl CBONCTB.

Tema 6. Bj10KkM 1 BHELIHHE CCHIIIKH

Pabora ¢ Onokamu. Co3manue u BcTaBka OnokoB. CoxpaHeHue OJIOKOB Kak (paiinos.
Bcragka 6nioka. Mcnonb3oBanue nuanorooro okHa Insert. Mcnonb3oBanue nu3aiiH-ueHTpa. Pa-
6ora ¢ arpubyramu OnokoB. Co3ganue atpudyToB O10koB. PenaktupoBanue atpudyron. [lon-
KJIIOYEHHE BHEITHUX CChUIOK. BeTaBka BHENIHMX CCBHUIOK. PenakTupoBaHye BHEITHUX CCBUIOK HA
MmecTe. BeraBka pucynka. [loip3oBaTenbekas cucteMa KOOpAUHAT.

Tema 7. Opranusanus 4yeprexa

Boinonnenue n3zobpaxenuil Ha yeprexxe. OcHoBHbIE nosoxxkeHus ['OCT 2.109-73. Bugst.
Pazpesbl. Ceuenust. Pabota B mpoctpanctBe mucrta. [IpoctpancTBo nucta. Jucneruep napamer-
poB nucta. Co3aHue BUIOBBIX 3KpaHOB. CKpbITHE CIIOEB HAa BUIOBOM dKpaHe. Hanecenue pas-
mepoB. CoxpaHeHME I1a0JIOHa KOMIIOHOBKHM. BceraBka mtamma M medaTh udeprexa. BceraBka
mramna. TexcroBeie Hanmucu. Ctum nevatn. [ledaTs yeprexa.

Tema 8. Coznanue cO0poOYHOro YepTe:ka U cnenupuKkanuu

Bunbl uznenuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB. Buasl usgenuii. Buasl KOHCTpYKTOP-
CKHUX JTOKyMEHTOB. KOMIJIEKTHOCTh KOHCTPYKTOPCKHUX JOKYMEHTOB. TpeOoBaHMSI K KOHCTPYK-
un u3aenus. Cozanue cOOPOYHOro YepTeka rOTOBOTO U3Jenus. MeTouka co3ianus coopod-
HOro yeprexa. YcTaHoBka 0a3zoBoil neranu. Ilpucoennnenue kponmreiHa. Ilpucoennnenue
ocu. Coopka ponuka. BecraBka coopounoit enunuiel "Ponuk". Tlpucoennnenue miaHku. YcTa-
HOBKa KpenexHbIx u3aenuii. Odgopmienue coopounoro uyeprexa. Cnenudukanus. TpedoBaHus
K JokymMeHTy. Co3nanue crnenudukanuu. Co3ganue TabauIbL.

Tema 9. BzaumopeiicTBue ¢ APYyruMHu NPHI0KEHUSIMHU

Pabora ¢ pactpoBbiMu H300pakeHusMu. dopmaTel pacTpoBbIX H300paxkeHHil. BceraBka
pucynkoB. Hactpoiika mapameTpoB mzobpakeHus. BctaBka, cBsA3bIBaHME M BHEAPEHHE OOBEK-
ToB. BcraBka 00bekTOB uepe3 Oydep oOMeHa. Buenpenune oObekToB. CBsi3bIBaHHE OOBEKTA.
OKcnopT U UMNopT ¢aityioB B apyrue Gopmatel. IkcnopT yeprexeid. DxcnopT B popmar DXF.
Nmmopt daiinos. SxkcropT B hopmat PDF. Ynpasnenne otobpaxenuem daitioB WMF. Berabka
yepTexel B npyroe npuiokenue. Padora B Uarepuere. dynkius eTransmit. 3aganue napamer-
poB nakera nepegaun. OTKpeITHE yepTexkei n3 aTteprera. Co3nanne runepcchblioKk Ha 0ObEKTHI
yeprexa. [lyonukarus yeprexeit B popmare DWF. @opmar DWF. Coznanne nBymepHbIX (aii-
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a0oB DWF. Macrep nyoaukaruu B Web. ITpocmotp yeptexeit DWF. TloakmroueHue moaI0KKe
DWF. Hacrpoiika nomnoxkun DWF. O6peska noanoxxku DWF. BeiBog pamku. [IpuBsska k 00b-
€KTaM MOJIJI0KKH.

Tema 10. TpexmepHoe MoaeIMpOBaHUE

OcCo0eHHOCTH TPEXMEPHOTO MPOCTpAaHCTBA. 3HAKOMCTBO ¢ 3D mHTepdelicom mporpamMmel.
Koopaunatel u cuctembl koopauHat. [loctpoenue TpexmepHbix Ten. Co3gaHue CTaHAApTHBIX
00bekToB. KoMaHpl co3manus Ten onepanusMu ¢ iockumu ¢urypamu. Co3nanne o0bEKTOB
komagnoi EXTRUDE. Co3nanne 00bexToB komannoii SWEEP. Co3nanne 00beKTOB KOMaHION
REVOLVE. Co3nanne 00bexToB komannoi LOFT. Co3nanue 00bekToB koMauioii PRESSPULL.
PenaktupoBanue tBepabix Ten. Co3gaHue cOCTaBHBIX 00beKTOB. Paspesanue TBepasix Ten. Ko-
MaHAbl penaktupoBanus ten. [loctpoenue mosepxHoctedl. Komannma 3DFace. CranmaptHbie
TpPEeXMEpHBIE MOBEPXHOCTH. JIpyrre crocoObl CO3/1aHus TOBEPXHOCTEH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.B.06 «AutoLISP u VisualLISP B cpexe AutoCAD»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-1 CnocoGen pa3padaTbiBaTh 3CKM3HbIE, TEXHHYECKHE U padoyne MPOEeKThl NPOAY KIHHU
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

(hopMyIpyeT MOIX0/IbI K TEXHOJIOTHSIM MPOTPAMMHUPOBAHUS, K

NJ-1 (TIK-1) MIEPEHOCY MOJIYYEHHBIX 3HAHUI MO MPOrpaMMHUPOBAHUIO Ha
Pa3pabaTbiBaeT IpoeKTHYIO JpyTUe 33J1a4ul U APYTrue CpeCcTBa pa3padOTKU
JIOKYMEHTAIUIO OTMBITHOTO pelIaeT 3a7a4y Mo HaMKMCAHUIO U OTJIaJIKe MPOTrpaMM Ha SI3bIKe

oOpa3iia NpoAyKIUU U3 HaHO- | AutoLisp, peaqTn30BbIBaTh OCHOBHBIC AJITOPUTMHUICCKHE KOH-
CTPYKTYPUPOBAHHBIX MaTePH- | CTPYKIIMH MOCPEJCTBOM si3bika AutoLisp

aJIoB MMPUMCHACT Ha IMPAKTUKC HABbIKAMU (bOPMI/IpOBaHI/ISI I10JIb30Ba-
TCJIBCKOI'O HHTCp(I)CfICB. IIpHU IMOMOIIH JHAJIOTI'OBBIX OKOH

Oo0Bem AUCHHUIIJIMHBI COCTAaBJIACT 4 3ayeTHBIE CAHNHUIIEL.

DopMbI IPOMEKYTOUHOI aTTeCTaAllNU

dopma
OTYETHOCTHU

OuHas

DK3aMeH 5 cemecTp

Conep:xanue TUCHUILTUHBI

Tema 1. AutoLisp — kak nuajiekT s3bika Lisp. BoizoB ¢pynkuuii AutoLisp

Lisp — ponoHavanbHUK (HYHKIIMOHAIBHBIX SI3BIKOB MMpOrpaMMupoBaHus. OCHOBHBIE MOHSI-
THSI SI3bIKA. ATOMBI ¥ CITUCKH. OTKITFOUCHUE BBITIOHEHHS CITUCKOB. 3ape3epBUPOBAHHBIC CHMBO-
761 BeTpoeHHble hyHKINY [T MaTEMAaTHYECKHX BBIYUCICHHH.

Tema 2. Tunbl 1anHbix. Padora ¢ AutoLisp u3 komanaHoii crpoxku AutoCad

[lenble yucna, yuciaa ¢ MIaBaloLIed TOUYKOH, CTPOKOBbIE KOHCTAHTHI, AECKPUINITOPHI (aii-
JIOB, CHMBOJIBI, CIIUCKU W (DYHKLUH TOJb30BaTels, BHyTpeHHHe ynkunn AUtoLisp, BHemHue
bynkiuu, nmena npuMuTBoB AutoCad, HaGopsl npumutuBoB AutoCad, Tabmuia aucneryepa
crpanun. OcoOeHHOCTH 3ammycka mporpamM AutoLisp u3 komangHoit crpoku AutoCad. Bripa-
eHus AUtoLisp B kauecTBe oTBeTa Ha 3ampockl komanx AutoCad.

Tema 3. PaGora co ctrpokaMu M pyHKUMSIMH Npeodpa3oBaHusi TUNIOB. BBoa 1aHHBIX

OyHKIMYU 1 paboThl co cTpokamu. DyHKIMK NpeoOpazoBaHust THUIOB. DYHKIUU ceMei-
crBa GET. ®ynkiun BBoga Touku. OyHKIMK BBoja yria. OyHKIMK BBOJA JIEHCTBUTEIBHBIX U
Lenblx yucesl. QyHKIHUHA BBOJIA KIIFOUYEBBIX CJIOB.
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Tema 4. UsmeHeHue cucreMHbIX mnepemeHHbix AutoCad. Co3gaHue coOCTBEHHBIX
GyHkumi

[TapameTpsl oneparuoHHON cpenbl U Koman[. [lonydeHue 3HAUYEHH CHCTEMHBIX Iepe-
meHHbIX AutoCad. YcTaHOBKa HOBBIX 3HAYCHUN CHCTEMHBIX MEepeMEHHBIX. DYyHKIMH MO0JIb30Ba-
tens. [IpaBuna HanmeHoBaHu# GyHKIMHA. [100anbHBIC U JTOKATBHBIC IEPEMEHHBIC.

Tema 5. PaGora co cnuckamu. Padora ¢ gaiinamu

Crucku — CpeACTBO I OpraHU3aIlui U 00pabOTKHU OOJBIINX MACCUBOB CBS3aHHBIX JIaH-
HbIX. OYHKIMK 711 CO3/IaHUS, COPTUPOBKHU, OOBEINHEHUSI U U3BJICUCHUS JAHHBIX U3 CIIMCKOB.
[Tonsitre neckpunropa daiina. OyHKIUH A CO3MAHUS, YTCHUS, 3aITUCH U JOOABICHUS TAHHBIX
B (paiti1. [Touck aitioB. @yHKIIMK BBO1a-BBIBOJIA.

Tema 6. Jlornueckue pynkuuu. Beriienue

KOHCTPYI/IpOBaHI/IG JIOTHUYCCKUX BI)Ipa)KeHI/If/'I U BBIIIOJIHCHUEC HAJ HUMHU JIOTHUYCCKUX onepa-
nuii. Pesynbrar cpaBHeHus. BeTBienue — cnoco0 yrmpaBieHUs] XOI0OM BBIIOJIHEHUS POTPAMMBI.
(DYHKHI/II/I BCTBJICHUS.

Tema 7. Hukabl. MexaHu3M J0CTyNa K NPUMUTHBAM U rpadguyeckoii 0a3e JaHHBIX

CpenctBa AutoLisp nmst opraHu3anuu MoBTOpa BBIMOJIHEHUS TPYII oneparopos. Mmena
npuMuTiBOB B AutoCad. DXF-kozpl. M3Bieucnue nndopmaryu o npumutubax. Co3mpanue 00b-
eKTOB TpH oMoty ¢pyHkiuii entmake u entmakex.

Tema 8. HaGopsl npumuTuBoB. CipaBo4YHbIe TA0IMIbI

Habop - rpynna npumutnBoB. Co3nanue Habopa npuMUTHBOB (yHKIHeH SSget. Mcmounb-
30BaHue GuibTpoB. OyHKIMM 111 pabOTHl ¢ HAbOpaMu NMPUMHUTUBOB. PaboTa co crpaBOYHBIMU
tabnnuamu. M3pnedenrne nHpopManuu o ciosx, TUNAX JIMHUHM, TapHUTYpax MIPUPTOB, MOJIb30-
BaTEJIbCKOM CUCTEME KOOPINHAT, pa3MEPHBIX CTWIISAX, BUIOBBIX JKPAaHaX.

Tema 9. Ucnonib30BaHue CTAHAAPTHBIX 1HAJ0r0oB. Co31aHue 1MATOTr0BBIX OKOH

BriBoa cooOmieHust Ha 3KpaH B AuanioroBoMm okHe. CtanmapTHbIN ¢ainoBsiii quaior. Oc-
HOBBI s3bIKa ynpasienus auanoramu DCL (AutoCad Dialog Control Language). Ipemgonpee-
JICHHBIE dJIeMeHTHl yrpasinenus. Crangaptaeie oovenunenus B DCL. Crpykrypa mporpaMMer
yIpaBIeHUS TUAJIOTOBBIMUA OKHAMH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.B.07 «Opranu3aunus 1eTeJJbHOCTH NPeINPUSITH HAHOUHTYCTPUI

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-2 CnocobeH onpenejasith

KpYr 3ajia41 B paMKax NOCTABJICHHOM LIeJIU U Bblﬁl/lpaTb OII-

THMAaJIbHbIE CIIOCOOBI HX peuaicHusA, UCXO0/IA U3 IlCﬁCTByIOH.[PlX MpaBOBbIX HOPM, UMCIOIIIU X~

Csl peCypcoB U OrPaHMYeHH

NJI-1 (YK-2)
Ocy1ecTBisieT HOpMHPOBa-
HUE U CTaHJApTU3ALUIO IIPO-
LIECCOB, YCJIOBUH U paboT Ha
OCHOBaHUHY HOPMATHUBHOU U
IIPAaBOBOM JOKYMEHTALUU

3HaeT OCHOBEHI YIpaBJICHUA ACATCIBHOCTBIO IPCANIPUATUSA
HAaHOMHAYCTPHUHU W OpraHu3alun TBOp‘-IGCKOﬁ JACATCIIBHOCTHU B
HaquO'TeXHquCKOﬁ C(1)epe B COBPCMCHHBIX O6H_I€CTBCHHO'
MOJIMTHYCCKUX YCIOBHUAX

YMeeT NpOEKTUPOBATh TPYAOBBIE MPOLECCH HA MPEANPUATUU
HAaHOUHIYCTpUU

Biageer HaBbIKaMU IPOCKTUPOBAHUS IPOLECC TBOPYECKOIO
TpyJla Ha IPEANPUATHH, OCYILIECTBIIIIONIEM HHHOBALMOHHYIO
JeATEIbHOCTh HA OCHOBE JOCTH)KCHUHU B HAHOTEXHOJIOTUAX

NJ-2 (YK-2)

BrrsasisieT pesepssl 1 paspa-
OaThIBacT MEPHI 0 oOecTeye-
HUIO pexuMa pecypcodpdex-
TUBHOCTH Ha IPEINPUITUN

YMeeT npoBOAUTh TEXHUKO-PKOHOMUYECKUN aHAIU3 U pa3pa-
0aTbIBaTh MEPONPUATHS IO MOBHIIECHUIO () PEKTUBHOCTH Aes-
TEJIbHOCTH NPEANPUATUS HAHOUHIYCTPUH

Birageer HaBbIKaMHM ONTUMU3ALMM JEATEIBHOCTH NPEIIPUATUS
HAaHOUHIYCTPUU B YCIOBUAX SKOHOMHUKO-IIPABOBOI'O PEryIUPO-
BaHUS U OTPAaHMYCHMs HMCIIOJIb30BAaHUS PECYpCOB, OOOCHOBBI-
BAaTh U NPOABUIaTh NMPOrPaMMY HAy4YHO-TEXHUYECKOTO PA3BH-
TUS IPEAIPUATUS

ITK-2 Cnoco0eH y4acTBOBaTh B padoTax 10 NPOM3BOACTBY H KOHTPOJII0 KA4eCTBA NMPOAYK-
MU U3 HAHOCTPYKTHPOBAHHBIX MaTepPHAJIOB

NJI-1 (ITK-2)

[Tonbupaer TEXHOIOTHUECKHUE
napaMeTpsl porecca Jiist
IPOM3BOJICTBA MPOAYKLIUH U3
HaHOCTPYKTYPUPOBAaHHBIX Ma-
TEpUaIoB

3HaeT KOHILENTYyalbHbIE MOAXOJbl K OpraHu3alid MPOU3BOJI-
CTBa HAHOCTPYKTYPUPOBAaHHBIX MAaTEPHAJIOB, CO3JAaHUIO U
OCBOECHHIO HOBOM TEXHUKH JJI1 HAHOUHYCTPUU

VYmMmeer AHAJIM3UPOBATE DKOHOMHUYCCKYIO CYIIHOCTH TECXHOJIOTH-
YCCKUX MPOHECCOB MOJYUYCHUS IMPOAYKIMN U3 HAHOCTPYKTYPH-
POBAHHBIX MAaTCPUAJIOB

Brnaneer HaBbIkaMu pa3pabOTKU 3TArioB MHHOBALMOHHOTO ITHK-
J1a CO3JIaHUsl MaTepuaibHON 6a3bl HAHOUHYCTPUH

O0BeM JUCIHHMIIMHBI COCTABIsIET 4 3a4eTHBIE €IUHUIIEL.

DopMbI IPOMEKYTOYHOH aTTECTAIMU

dopma
P OvyHas
OTYETHOCTH
DK3aMeH 8 cemecTp
3ammurta KP 8 cemecTp
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CopeprxaHue U CUMIIMHBI
Pazgea I. Opranusanusi Npou3BoJACTBAa HAHOCTPYKTYPHMPOBAHHBIX MATEPHUAJIOB.

Tema 1. Beeoenue 6 opeanuszayuio npouzeo0cmea HaAHOCMPYKMYpPUpOBAHHbIX MAMeEPUANO8.
3akonvl opeanuzayuu.

OcobeHHocTH (YHKIIMOHUPOBAHUS MPEAIPUITUS HAHOMHYCTPUH.

OCHOBHEIE TOHATHSI 00 OopraHu3aly Mporu3BOACTBA HOBBIX MATCPUAJIOB: IMTPOHU3BOACTBCH-
HBII IIpoIiecC, BEIIECTBEHHbBIE M TPYJOBbIE 3JIEMEHThI, OpraHU3alys IPOU3BOICTBA. 3aKPBIThIC U
OTKPBITHIC ITPOU3BOACTBCHHBIC CUCTCMBI. Bremuss u BHYTPCHHSAA Cp€aa OpraHu3anuu.

3aKOHBI OpraHM3aldi: OCHOBOIIOJIAraloOlUe M BTOPOCTENEHHbIE. 3aKOH CUHEPIMU. 3aKOH
CaMOCOXpaHEHHS. 3aKOH pa3BUTHs. 3aKOH MH()OPMATHBHOCTH-YIOPSIIOYECHHOCTH. 3aKOH €IUH-
CTBa aHaJM3a M CHHTEe3a. 3aKOH KOMIIO3UIMH U MponopLuoHanbHocTd. Crenuduueckue 3aK0HbI
COLIMAIbHOW OpPTraHHU3aLUH.

JKu3HeHHbIN LUK OpraHu3aluu, OPUEHTUPOBAHHONW Ha BBINYCK INPOAYKIUH ISl HAHOUH-
IYCTpHU.

Tema 2. OcHosHbie noHamus NPOU3B00CMBEA HAHOCMPYKMYPUPOBAHHBIX Mamepuanos. Tu-
nbl NPOU3BOOCIBA U UX MEXHUKO-IKOHOMUYECKUE XAPAKMEPUCTUKU.

ITonstue npousBoactsa. [Ipon3BoacTBEHHAs cucTema.

Oco0OeHHOCTH OpraHU3aIH MPOU3BOICTBA HAHOCTPYKTYPUPOBAHHBIX MATEPUATIOB.

Krnaccudukanus THIIOB MPOU3BOACTBA. TEXHUKO-3KOHOMUYECKAs] XapaKTePUCTHKA THUIIOB
MIPOU3BOCTBA.

[TonydyeHne HaHOCTPYKTYPUPOBAHHBIX MATEPUAIOB B KPYNHOCEPUMHOM M MacCOBOM IIPO-
HU3BOJICTBE.

Tema 3. Ochosvl opeanuzayuu npouzeoo0cmea 0bopy008anus 0Jisk HAHOUHOYCIMPUU.

[MpeanpusTisi XMMUYECKOTO MAITMHOCTPOCHUSI M allapaToCTPOCHUsT Kak 0a3za COo3JaHHs
HaHOMHYCTPHH.

[Tpon3BOICTBEHHBII TPOIECC B XUMHUYECKOM MAITMHOCTpOoeHNH. OCHOBHOE W BCIIOMOTa-
TEJIbHOE IPOU3BOJCTBO. 3aroTOBUTENIbHOE Mpou3BoAcTBO. COopouHoe mpousBoAcTBo. Llex.
Knaccugukarus nexoB. CxeMbl IPOU3BOJCTBEHHOTO TPOIIECca MO M3TOTOBICHUIO XUMHYECKOTO
000pyI0BaHUS M MTPOU3BOICTBEHHOI'O Mpoliecca y4acTKa.

[TpouzBoacTBO 00OPYAOBAHUS IS HAHOMHIYCTPUHU — EAMHUYHOE U MEJIKOCEPUHHOE MPOo-
U3BO/ICTBO. DKOHOMMUYECKHE XapaKTEPUCTUKU MAIIMHOCTPOUTEIBHOIO NPEANPUATHS, CIICIUATHU-
3UPYIOLIETOCS HAa 000PYAOBAaHUH IS HAHOMH/TYCTPHH.

Oco0eHHOCTH MPOU3BOJACTBEHHOTO TpoIlecca MPH U3rOTOBIEHUH 00OPYIOBaHUS Ul HPO-
BE/ICHHS IIPOILIECCOB Ha HAHOYPOBHE.

Opranuzanus Mpou3BOACTBEHHOIO Mpoliecca Ha MPEANPHUATUIX PEerHoHa MPU M3rOTOBIe-
HUHM WHHOBAIMOHHOTO O0OPYJOBaHUS JIJIs TTOJIyYE€HUSI HAHOCTPYKTYPHUPOBAHHBIX MaTepHAIIOB U
uX (QYHKIIMOHATU3AIUH.

Tema 4. Opeanuzayus npoyecca co30aHUs HOBOU MEXHUKU 8 HAHOUHOYCIMPUL.

HeobxoaumMocTs 0OHOBIICHUS U CO3/IaHUSI HOBOM MPOIYKIIMM HA OCHOBE HAHOTEXHOJIOTHH.
Bupl ”HHOBAIIMOHHOMN MPOYKIIMKA MAIlIMHOCTPOCHUS JUIsl HYKJl HAHOUH/TYCTPHH.

HNndpopmannonnoe odecneuenue. Opranuzanus HAnOKP.

Co3nanue peakTopoB, 000pYyAOBaHUS A (QYHKIMOHATU3AMY HAHOCTPYKTYPUPOBAHHBIX
MaTepHaJoB.

Opranuzanus NpoeKTHO-KOHCTPYKTOPCKUX PabOT MO MPOU3BOJACTBY 000pyI0BaHHUS HA OC-
HOBE HAaHOTEXHOJIOTUH.
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OHTI/IMI/ISaHI/IH TBOp‘ICCKOfI JACATCIBHOCTH HHXXCHCPOB IIO CO3OaHHIO OGOpy,HOBaHI/IH JJIA
HAaHOUWHAOYCTPHU.

Tema 5. Opeanuzayus npoyecca 0c80eHUs HOBOU MEeXHUKU OJisl HAHOUHOYCIMPUU.

OpranuzanvoHHas MOArOTOBKA U OCBOCHHE MPOU3BOJICTBA HOBOM TEXHUKH HA MPENINpHs-
TUSIX PETHOHA.

Opranuzanys TEXHOJIOTUYECKONW MOJArOTOBKU MPOU3BOJCTBA 00OPYIOBAHMS Ji1 HAHOWH-
JyCTPUHU.

Obecnieuenne kauecTBa MNpoaykiuu. Kiaccudukanus mokasateneil KauecTBa. Tallbl
OIICHKH KauecTBa MPOAYKIUH.

PA3JEJI II. MeHea:KMEHT Ha NPeANPUATHH HAHOUHTYCTPHH.

Tema 6. Dnemenmul opeanuzayuu u npoyecca ynpasieHusl.

JlngnocTh U KoJUIeKTUB. OCHOBBI OpraHU3aALMK TPyAa Ha MPEANPUATUHU. YIIpaBIEeHUE Mep-
conasnowM. [ToBeileHne kBanuQpuKauy nepcoHana.

VYcroitunBas cucteMa B3aMMOCBSI3aHHBIX COIMAIBHO 3HAYMMBIX KadyecTB uenoBeka. Ctaryc
JUYHOCTH B KoJuiekTuBe. llcuxosornmueckuil kimmar KosuiekTuBa. l[loHATHE opraHu3auu.
DneMeHThI opraHu3anuu. BuemHss cpena opranuzanuu. BuyTtpennss cpena opranuzanuu. Lens
opranmzaiuu. Crneunduyeckue 0COOEHHOCTH YNPABICHUYECKOTO TpyAa Ha MPEANPUATHUIX
HAaHOUHIYCTPHUH.

[IpuHUMIIBI TPOEKTUPOBAHUS TPYAOBBIX MPOLECCOB MPEANpUATHS HaHOMHAYycTpuu. Oc-
HOBHBIE BUBI HOpM Tpyna. Opranuzanus paboOYMX MECT Ha TPEANPUATUM HAHOWHIYCTPHUH.
Knaccudukanuu pabounx mect. [lnanupoBka pabouero mecta Ha MNPEANPUATAU HAHOUHIY-
CTpHH.

3amaun KaApoBBIX cayx0. OTOOp mepcoHana sl BHIMTYCKa BBICOKOTEXHOJIOTUYHOTO 000-
pynoBaHus i HaHOUHIyCTpuu. OlIEHKa COTPYAHUKOB U MpueM Ha padory. Omiara u CTUMY-
JUpoBaHuE Tpyaa. MeTobl MOBBINIEHUST KBATU(UKAIIMKY ¥ MEPENOrOTOBKU KaJIpoB ISl HAHO-
WHIYCTPHUH.

Tema 7. Opeanuzayusi meopueckoco 8blcokodppexmusno2o mpyoa.

MortuBanus u cTuMyiaupoBaHue Tpyna. OyHkuuu ctumynupoBaHus. TpeboBaHus K opra-
HU3AIWW CTUMYJIHPOBaHUS Tpyaa. POpMbI CTUMYJIUPOBAHUS: MAaTePHAILHBIC U HEMaTepHAab-
Hele. OmnpeneneHue NpeanpoOu3BOJICTBEHHBIX 3aTpaT, CBSI3aHHBIX C OmuaToi Tpyna. [IpuHImmb
OpTaHMW3aINH OIUIATHI TPY/Ia.

Opranuzainys TBOPYECKOrO TpyJa Ha MPEeANPHUSTHH, OCYIIECTBISIONIEM WHHOBAIIMOHHYIO
JIESTEIIbHOCTh HA OCHOBE JOCTH)KCHHHM B HAHOTCXHOJIOTHUSX W HCIIONB3YIOIIEM KOHCTPYKIIMOH-
HBIE MaTEpUaJIbl C HAHOCTPYKTYPUPYIOIIUMHU JOOaBKAMH.

Tema 8. Dxonomuueckas noaumuxa Poccuu 6 COBPEMEHHBIX 06mecmeeHHo-n0ﬂumulteCKux
YCI106UAX. HpOéJleMbl U nepcneKkmuesvl pazeumus Hcmoum)ycmpuu 6 COBPEMEHHbIX COUUAIbHO-
noJaumu4eCcKux yCio6usx.

®opmupoBanne B Poccur MHHOBallMOHHOW 3KOHOMUKH. OCHOBHBIE TEHAEHIIUH Pa3BUTHUSA
MPEANPUATHI, OPUEHTUPOBAHHBIX Ha BHEIPEHUE TOCTUKEHU HAHOTEXHOJIOTUM.

OcoOEHHOCTH HAHOWHIYCTPUU KaK OCHOBBI MIECTOTO TEXHOJOTHYECKOTO YKJaja.
IlepcriekTuBBl ~ OpraHuM3alMyd  MaJlbIX  [PEANPUITHH, OPUEHTUPOBAHHBIX HAa  BBINYCK
HAaHOCTPYKTYPHUPOBAHHBIX MATEPHAIIOB.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B.08 «IIpoMblnLIeHHBbIE TEXHOJIOTHHA H HHHOBAI[HI

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-1 Cnoco6eH ocyniecTBJIATh NOUCK, KPUTHYECKHUI AaHAJIN3 M CHHTe3 HH(OpPMAaLNH,
NPUMEHSATh CHCTEMHBIH MOIX0/ /ISl pellleHUs NOCTABJIEHHBIX 32124

-1 (YK-1)

CocraBisieT aHHOTAIUH 110
pe3ysbTaram rnorcka nHpop-
Maluu mn3 I[OKyMCHTaJII)HI)IX

00001I1aeT KOHIENTYaJbHBIH MaTepual W3 JOKYMEHTAJIbHBIX
HCTOYHUKOB U HAYYHO-TEXHUYECKOU JIUTEPATYPHI 110 PEAMETY

OCYIIECTBIISIET MOUCK HH(OPMAIHH U3 JTUTEPATYPHBIX UCTOY-
HUKOB Y HAYYHO-TEXHUYECKOM JIUTEPATYPBHI, IIOCBALCHHON WH-
HOBAallMSIM B IPOMBIIUIEHHOCTH

HUCTOYHHUKOB U HAYy4YHO-
TEXHUYECKOH JINTEPATypPhI

oOpabaThIBaeT JaHHbBIE AJI1 AHHOTUPOBAHHOTO U3JI0KEHUS
HaWCHHON MH(POPMAIUH U3 TOKYMEHTAIbHBIX UICTOYHHKOB U
HAYYHO-TEXHUYECKOU JINTEPATYPHI IO NPEIMETY

COITIOCTABJIICT TEMATHYCCKUC MaTCpHaIbl U3 JOKYMCHTAJIbHBIX

Na-2 (YK-1) MCTOYHUKOB ¥ HAYYHO-TEXHUYECKOM JTUTEPATYPHI 10 NPEAMETY

Co31aeT aHATUTHYECKUI 00-
30p 1O 3aJaHHOM TeMe, COTIO-

AHAIIM3UPYCT JAHHBIC U3 PA3JIMYHbIX HCTOUYHHUKOB, COACPKAIINX
I/IH(bOpMaIII/IIO 0 MHHOBAMAX W IPOMBIIIJICHHBIX TCXHOJIOTUAX

CTaBJIASA JaHHBIC PA3JIMYHBIX
HCTOYHUKOB

UMEET OMBIT (HOPMUPOBAHMSI 0030PHBIX JOKYMEHTOB I10 MPO-
OJieMaTHKe, CBSI3aHHOM C pa3BUTHEM IIPOMBILUIEHHBIX TEXHO-
JIOTUM U BHEIPEHUEM TEXHUYECKUX MHHOBAIUHI

O0bem AUCHHUIIVIMHBI COCTaBJIACT 4 3adyeTHBIC (18702050008

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®dopma
OTYETHOCTH

Ounas

OK3aMeH 3 cemecTp

Conep:xaHue TMCHUILINHBI
Pa3nea 1. [lepcriekTUBHBIE MPOMBITIIICHHBIE TEXHOIOTHH

Tema 1. Posib NpOMBINLIEHHBIX TEXHOJIOTHMH B MHPOBOH CHCTeMe XO3SICTBOBaHMS.
KonkypentHasi 6opb0a 3a nepBeHCTBO M MecTO Poccru Ha MIPOBOM phIHKe.

CoBpemeHHOe noJ105keHne Poccuy 1o CpaBHEHUIO € MPOMBIIIIEHHO Pa3BUTHIMHU CTpPAaHAMMU.
KoHKypeHTHBIE TpeuMyIIeCTBa POCCHMCKON SKOHOMUKH. POJIb TEXHOJIOTUN M TEXHOJIOTUYECKON
UHPPACTPYKTYPHI B COBPEMEHHOH 3KoHOMHUKe. OmpeesieHue NOHATHIH. 3HaueHHe TeXHOI0rnye-
CKMX MHHOBauui. Haykoemkas npoaykuus u mMakporexHonoruu. [Iytu maTerpanuu B MUpOBOI
PBIHOK HAYKOEMKOU MPOAYKIIUH.

Tema 2. [IpoMbllLTIEHHBbIE TEXHOJIOTHH M TEXHHYECKHUI porpecc.

BinsHME TEXHMYECKOTO MPOrpecca Ha CO3/1aHNe NPUHIMINAIBHO HOBBIX ITPOMBIIUIEHHBIX
TexHOJIOTHI. CXema MOsIBIICHUS] HOBBIX TEXHOJIOTUN U UX Moaudukanuit. duzndeckuit 3pPexT u
ero mozens. [lpumeps! pusnueckux 3¢ ¢GexToB, MMUPOKO NPUMEHSIEMBIX B TEXHUKE U TEXHOJO-
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run. HaykoeMkue TeXHOJIOTMH, WX POJIb M 3HAYCHHE B COBPEMEHHOM IPOMBIIICHHOM MPOU3-
BOJICTBE.

Tema 3. KoHKYpeHTOCIIOCOOHOCTH NMPOMBILIJICHHON NMPOAYKIHMH U IYTH ee J0CTHKe-
HUSA

[Torpeburensckue cBoiicTBa U 1ieHa. COBOKYITHOCTb IapaMeTpoB KadecTBa. HayuHo- Tex-
HUYECKHIl mporpecc U KOHKYPEHTOCIOCOOHOCTh TexHonorui. Knaccudukanus TeXHOIOTHA: 110
YPOBHIO IPUMEHEHHS — MUKPO-, MAaKpO- U II100aJIbHBIE TEXHOJIOTHH; IO (YHKIIMOHATBHOMY CO-
CTaBY—TE€XHOJIOTUU 3arOTOBUTEIBHOIO, OCHOBHOI'O M BCIOMOTraTEIbHOIO IPOU3BOJACTBA; KJlac-
CU(UKAIMA TEXHOJIOTHH MO OTpacisiM HApPOJHOTO XO3SAHCTBA; KiIacCU(UKALUSA 110 KOHEYHOMY
NpoayKTy. Pu3NuecKrue OCHOBBI M MPOU3BOJCTBEHHBIE BO3MOKHOCTU TexHosoruil. Kak co3na-
I0TCS TEXHOJIOTMH. PU3NKO- XUMUYECKHUE OCHOBBI COBPEMEHHBIX ITPOMBIIIIEHHBIX TEXHOJIOTUN U
MaTepHuanioBeICHHE.

Tema 4. TexHoJI0rMYeCKHH MPOIECC M €r0 COCTABJISIIONINE.

OnpeneneHue NOHATUS «TEXHOJOTUs». MapipyTHas M ONEpallMOHHbIE TEXHOJIOTHU.
YcraHoB, nepexon, npoxona. Hayuneie ocHOBBI BbIOOpa MaTepuaina. Beibop obGopymoBaHus u
CPEICTB TEXHOJOTUYECKOro ocHamleHus. OdopmiieHre TEeXHOJIOTHYECKON JOKYMEHTAIMU B CO-
orBercTBUU ¢ ECT/I. TexHon0rum 1narHoCTUKM, MyCKO-HANAAKU U UCTIBITAHUN ITPOU3BO/ICTBEH-
HBIX CUCTEM.

Tema 5. O630p NPOMBILLIEHHBIX TEXHOJIOTHH (110 0TPACIAIM).

OCHOBBI JieIeHHs] IPOMBILUIEHHOCTH 1O oTpacisiM. CTpyKTypa oTpaciell MalllMHOCTPOU-
TEIHHOW MPOMBINUICHHOCTH. MammHa — Kak 00OBEeKT mpom3BojcTBa. Kiaccudukaius MaIivH.
XapakTtepucTuka TUNOB Npou3BoAcTBa. CepuitHocTh m3aenuid. CTpyKTypa MallMHOCTPOUTEIb-
HOr'0 OpeArnpudaTrsa C MOJHBIM TCXHOJIOTHYCCKHUM HUKIIOM. IlousiTne ce0ECTOMMOCTH MAIIUHO-
CTPOUTENLHON NpOAyKUMU. VIHBapHaHTHBIE TEXHOJOTMH MHHOBAIIMOHHBIX NPOEKTOB. B3anmo-
CBA3b MCXKIAY MHHOBAIIMOHHBIMU TEXHOJIOTHUAMU, opraHmauHeﬁ IMPOU3BOACTBA U YIIPABJICHUEM
MpEeANPUITHEM MAIIMHOCTPOUTEIBHONW MPOMBILIIIEHHOCTH.

Pasznen 2. HepCHeKTI/IBHHe XUMHUYCECKUC TCXHOJIOTUH U ITPOLCCCHI

Tema 6. IIporpeccuBHBIC TEXHOJIOTHH M METOABI 00PadOTKH.

®uznyeckue OCHOBBI M MYyTHU pa3BUTUs 3eKTpopusznueckux (OPO) u 3neKTpoXxumMuye-
ckux (9XO0) mero10B 06paboTku. TeHaeHIInN pa3BUTHS IPOrPECCUBHBIX TEXHOJOTHI B 00pabda-
THIBAIOIIEH MPOMBIIIJICHHOCTH.

Tema 7. XumMnueckasi TEXHOJIOTHS.

XuMu4eckasi TeXHOJIOTHS - o0lue noHsTus. PazButue xumudeckoi texnonoruu. Heopra-
HAYECKass XUMUYECKasi TEXHOJOrusl. OpraHndeckasi XuMUUecKas TEXHOJIOTUA. XUMHUUECKOE MPOo-
U3BOJCTBO. TpeboBaHUSA K XUMUYECKOMY MPOU3BOJACTBY. CTpyKTypa U (DYHKIMOHAIBHBIE dIie-
MEHTBI XUMHYECKOTO MPOU3BOACTBA. KOMIIOHEHTHI XUMHUYECKOTO MPOU3BOACTBA. COoCTaB XUMU-
YECKOr0 IPOU3BOJICTBA.

Tema 8. XumMnueckoe npou3BoaACTBO.

XUMHUKO-TEXHOJIOTHYECKHE Tpolecchl. [lokazarenn XuMHUYECKOro MPOU3BOJICTBA. TeXHU-
YecKHe MOoKazaTreld. DKOHOMUYECKHE MOoKa3aTenu. DKCIUTyaTallMOHHbIE Moka3arenu. Counanb-
HBIE TIOKa3aTeNu. TUIBI MPOIECCOB XMMUYECKON TEXHOJIOTHHU. TexHoIorndeckoe o0opyIoBaHue.
CooTBeTcTBHE MpOIEcCaM XUMUYECKON TeXHOIoruu. OpraHu3alioOHHbIe TEXHOJOTUH MPOESKTH-
POBaHUS MPOM3BOJICTBEHHBIX cUCTeM. HopMaTtuBHas 6aza mpoeKTUpPOBaHUSA. TEXHOJIOTHH aBTO-
MaTU3UPOBAHHOTO YIIPABJICHUS 00BbEKTaMU W MPOU3BOJACTBaMHU. JIOKabHBIE CHCTEMBI YIIpaBIie-
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HUSL. KoMITbIOTEpU3MPOBAHHOE yIIpaBJIeHUe TEXHOJOTHYECKUM 000pyIOBAHUEM.
CAD/CAM/CIM - cucremsl.

Tema 9. Xumuueckue npoueccol 1 000py10BaHue.

Kunetnueckne 3aKOHOMEPHOCTH OCHOBHBIX IPOLIECCOB XUMUYECKOH TexHosoruu. O0mue
NPUHIUIBI pacueTa XUMHUECKoro obopynoBanus. Ilepuoanueckue 1 HENpPEpHIBHBIE MPOIECCHI.
I'mnpomexanuueckue mnpoueccsl. MaccooOMeHHble mpouecchl. [lepcrnekTuBsl U IpOrHO3UpoBa-
HUC pa3BUTHUA IIPOMBINUICHHBIX TEXHOJIOTHH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B.09 «<HaykoemKkoe 000py/10BaHUE»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-1 Cnoco6eH ocyniecTBJIATh NOUCK, KPUTHYECKHUI AaHAJIN3 M CHHTe3 HH(OpPMAaLNH,
NPUMEHSATh CHCTEMHBIH MOIX0/ /ISl pellleHUs] OCTABJIEHHBIX 32124

WJI-1 (YK-1)

CocraBisieT aHHOTALUH IO
pe3yibTaram rnoucka uHpop-
Maluy U3 JOKyMEHTaIbHBIX
HCTOYHHUKOB 1 HAYYHO-
TEXHUYECKOH JIUTEPATYPHI

3HAaHHUC OCHOBHBIX THUIIOB COBpPCMCHHOTI'O HAay4YHO-
HCCICO0BATCIILCKOI'O 060py,HOBaHI/IH
YMCHHC pa6OTaTB C ,Z[OKYMGHTaLII/Ieﬁ Ha HAy4HO-

HCCIIEI0BATENHCKOE 000PYIOBaHUE

-2 (YK-1)

Co3maeTr aHATUTHYECKHI 00-
30p 1O 3aJaHHOM TeMe, COIO-
CTaBJISAS JAHHBIE PA3JIMIHBIX

HCTOYHUKOB

3HAaHUC OCHOBHBLIX HNPWUHIOHWIIOB BBINIOJIHCHUSA HWHCTPYMCHTAJIb-
HBIX I/ICCJ'Ie,I[OBaHI/Iﬁ XapaKTCPUCTHUK YIIICPOAHBIX HAHOMATCPU-
aJIOB

BJIAJICHUE METOJaMU ONUCAHUs PE3yJIbTaTOB IKCIIEPUMEHTAIIb-
HBIX UCCIICIOBAHUHI

IIK-1 Cnnoco0eH pa3padaTbiBaTh 3CKH3HbIE, TEXHHYECKHE U padovyue NPOeKThl NPOAYKIHH
13 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

WJ-1 (TIK-1)

Pa3pabartbiBaeT mpoeKTHYIO
JIOKYMEHTAIUIO OTIBITHOTO
oOpasiia mpoAyKIIMU U3 HAaHO-
CTPYKTYpUPOBAHHBIX MaTepHU-
QJIOB

3HaAaHHUC MCTOIHMKH BBIIIOJIHCHUS I/I3M€p€HI/H>'I OCHOBHBIX Xapak-
TCPUCTHUK YTJIICPOAHBIX HAHOMATCPHAJIOB

BJIAJICHUE METOJAMH IUIAHUPOBAHUS DKCIEPUMEHTAIBHBIX MC-
CclIeIOBaHUN

O0bem AUCHUIIJIMHBI COCTaBJIACT 4 3adeTHBIC CIWHUIIBI.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®opMma
OTYETHOCTHU

OuHas

DK3aMeH

4 cemecTp

Conep:xaHue THCHUILIAHBI

Pasznen 1. I'azoeasn xpomamozpagus.
Tema 1. Mexanusmul u Kunemuka npoyeccos aocopoyuu.

N30Tepmbl cOpOIUH.

Tema 2. Ilpunyun pabomur xpomamozpadgpa.
®dusnyecKkue OCHOBBI Pa0OTHI JICTEKTOPOB.

Tema 3. Koncmpyxkyuu xpomamozpaghoas.
Kononku u xpomarorpadpudeckue 1eTeKTOPHI.

Tema 4. Memoouka nposedenusn xpomamozpaguueckux ucciedosanuil.
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[ToaroroBka nmpo6 ¥ MPOBEACHKUE HUCCICTOBAHUM.

Pasnen 2. /lepusamozpagpus.
Tema 1. Cywgnocme depusamozpaguueckux ucciedoeanuil.
JuddepeHunanbHplii TEPMUUYECKUN aHAIU3 U TEPMOTPABUMETPHSL.

Tema 2. Koncmpykyuu oepusamozpaghoe.
TepMmokamMepa u BcrioMorareabHOe 000pyI0BaHHE.

Tema 3. Memoouka nposedenusn oepusamozpaguueckux uccied08anui.
[ToaroroBka 00pa3IoB U MPOBEJACHNUE UCCIICIOBAHUN.

Pa3nen 3. Konopumempus.
Tema 1. Cywgnocme KonropumempuyecKux ucciedo6anuil.
duznvecKue NPUHIUNLI ICHCTBUS.

Tema 2. Koncmpykyuu konopumempos.
OCHOBHBIE KOMITOHEHTHI.

Tema 3. Memoouka npogedenusn Koiopumempuieckux uccie008aHnuil.
[IpoBenenue nccnenoBanuii 1 00pabOTKa TaHHBIX.

Pa3znen 4. Copomomempus.
Tema 1. Xemocopoyus.
Ou3nyecKue 1 XUMUIECKHE OCHOBBI XE€MOCOPOITHH.

Tema 2. Memoowl uzmepenun nogepxmocmu nop.
Bo3MosxHBIE CTTOCOOBI UCCIIEIOBAHUSI TIOBEPXHOCTH TIOP.

Tema 3. Koncmpykuyuu copomomempoe.
OcHOBHBIE KOMIIOHEHTHI COPOTOMETpA.

Pasnen S. Humepgpepomemp.
Tema 1. Humepgepenyusn snekmpomazHumusix 60JiH.
dusnueckue 0OCHOBBI UTEPHEPOMETPHH.

Tema 2. Ilpunyun oeiicmeus u KOHCMPYKyuu unmepgepomempoe.
W3mepenne nepeMenieHuii, ucciaeoBaHnue MoBEpXHOCTEH, onpeseneHne KodhUIHEeHTOB
IIPEJIOMJIEHUS, CIIEKTPaIbHBIN aHAJIN3.

Paznen 6. Ckanupyrouwjue Mukpockonbwl.
Tema 1. Ckanupyrowuii 21eKmpoHHbLIL MUKPOCKON.

[IprHIMI JEACTBUSA U KOHCTPYKLMS.

Tema 2. Ckanupyrouwyuit 30H006blIl MUKDOCKON.
ITpuHIMIT NENCTBUA U KOHCTPYKIIUS.

Tema 3. Ckanupyrowuii myHHeabHbIIE MUKDOCKON.
[TpyrHIMI EACTBUS U KOHCTPYKIUS.

Pasznen 7. Memoowt nnanuposanus u bltnoaneHus IKCREPUMEHMATbHBIX PAOOM.
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Tema 1. Ocnogbl opeanuzayuu HAyUHBIX UCCTIE008AHUIL.
OmnpeneneHne 3HAYUMBIX (AaKTOPOB U METOJIOB UX UCCIICIOBAHUS.

Tema 2. ITnanuposanue sxcnepumenma.
OnTumu3zanus dKCIEPUMEHTAIbHBIX UCCIIEIOBaHUI.

Tema 3. Oopadbomka IKcnepumMeHmaibHoIX OAHHbBIX.
CraTucTU4ecKre MeToIbl 00padOTKH SKCTIEPUMEHTANIBHBIX JaHHBIX.

Tema 4. Ilocmanoeka u pewienue 06pamuvix 3a0a4.
[ToHsiTHE OOpaTHOI 3a/1a4n, MX BUIBI U METO/BI PEIICHHUS.

Tema 5. Kauecmeennaa u KoiuvecmeeHHaA OUEHKa peé3)/ibmamoe IKCnepumernmaiib-
HBIX UCC1CO006AHUIL.
Ananuz PE3YIbTATOB SKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.B.10 «TexHoJiornyeckoe 000py/10BaHNe HAHONHKEHEPUM

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-1 CnocobGen pa3padaTbiBaTh 3CKM3HbIE, TEXHHYECKHE H pa0ovyue NPOeKThI MPOAYKIHHU
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

PazpabaTbiBaeT TEXHUYECKYIO JOKYMEHTAIMIO HA PA3IMYHBIX
JTanax NpoeKTUPOBAHUS

Pemaer 3a1aun noucka Ko10B KJIaCCU(PUKALMOHHBIX XapaKTe-

WJI-1 (TIIK-1) PUCTHK U3JENUN U TOKYMEHTOB

Pa3pabarbiBaeT mpoeKTHYIO
JIOKYMEHTAIMIO OMBITHOTO
oOpasiia IpoAYKIIUU U3 HAHO-

Br16upaeT panmoHanbHble IPUEMbI M METO/IbI IPOEKTUPOBAHUS
1 1oA00pa TEXHOIOIUYECKOT0 000PYA0BaHUSI OCHOBHBIX U
BCIIOMOT'aTeJIbHBIX IIPOLECCOB CUHTE3a HAHONIPOILYKTOB

CT TYPHUPOBAHHBIX MaTCPH- =
PYKTYpHUP p ITonumaert H606XOI[I/IMOCTB CO3IaHNA KOHCTPYKTOPCKOU JOKY-

aJIOB v
MCHTAIIUU OJISA TEXHOJIOTHUYCCKOHU ITOATIOTOBKHA HpOI/I3BOI[CTBa n
OpraHu3anuu MmpoucCCoOB U3TOTOBJICHUA U3CIINA B 3aJaHHBIX
o0beMax
BOCH OU3BOAUT CTAAUU pa3 a6OTKI/I HOBOI'O U3CJIIUA U MOCP-
WJ1-2 (TTIK-1) P pasp P

HH3allnn 6a3oBoro

Pa3zpabarbiBaeT TexHOJIOTHYE-

o HNmeer MMpeaACTaBJICHUC O KOMIIJICKTHOCTHU TECXHUICCKOU AOKYy-
CKHH ITPpOICCC IIPpOU3BOACTBA

MCHTAallNu, BLIHyCKaeMOﬁ Ha PA3JIMYHBIX CTaJUAX pa3pa60TKH

IPOJYKIIMM Ha OCHOBE HaHO-
CTPYKTYPHUPOBAaHHBIX MaTEpU-
aJIOB

VYmMmeer MMPOBOAWTEL aHAJIM3 TCXHUYCCKOI'O 3aiaHUA Ha pa3pa-
60TKy HOBBIX TEXHUYECKUX O0BEKTOB U MOACPHU3AIUTO 0azo-
BbIX

O0beM TUCHUILIMHBI cocTaBiisieT 13 3a4eTHBIX €IMHMULL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i arrecralnmumn

dopma
0quTEIOCTH O
DK3aMeH 6 cemecTp
OK3aMeH 7 ceMmecTp
OK3aMeH 8 cemectp
3amura KI1 8 cemecTp

Conep:xxaHue THCUUILTAHBI

Tema 1. Oouue ceedoenusn o npoeKmupo8anuu MmexHUYECKUX 00beKmoe

AHanu3 MOHSATUN «IPOEKTUPOBAHHE» U «KOHCTPYHMpOBaHUE». TEeXHHUECKOE pelIeHuEe —
CTPYKTypHas 4yacTh pa3padbotku. [lopsnok pazpaboTku HOBOTrO M3ZeNus U MojAepHU3aluuu 0a3o-
Boro. TpeboBanusi kK paspabarbiBaeMoMy u3aenuio. [IporHo3upoBaHue TEXHHUYECKHUX pa3pado-
Tok. [ImanupoBanue pa3paboTok U ceTeBoil rpaduk. TexHudyeckoe 3amanue u ero aHanu3. Un-
dbopmarmonHblit mouck. [TareHTHO-TUIIEH3MOHHBIN TTorck. Co3aHNe aHATUTHYECKUX U (u3nue-
CKHX MoJiesielt (MaKeToB) /Ui PelieHus 3a/1a4y IPOCKTUPOBAHUSI.

Tema 2. IIpoekmuovie cmaouu pa3padomiu mexHoa102uecKozo 000py00eanus
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TexHuuyeckoe MpennoKeHue. DCKU3HBIN MpoekT. BapuaHtel pa3paboTOK M BBIOOP OMNTH-
MaJIbHOTO BapraHTa. B3auMOCBSI3b MEXy U3JCIHEM U ONEPATOPOM. TeXHUUECKHM MTPOEKT. Pa3-
paboTka paboueil mokymeHTanuu. [IoaroToBKka JOKYMEHTAIMU MO HUCHBITATENIHBIM CTEHJIaM.
CornacoBanHast paboTa KOHCTPYKTOPOB, TEXHOJIOTOB M JIPYTHX CIELHUAIUCTOB B pa3paboTKe HO-
BOT'O M3JIeNIMs WIM MOJIEpHU3aluu 6a30Boro. PacueTs! pu mpoeKTUPOBAHUH.

Tema 3. O6o3nauenue uzoenuii u 0OKyMeHmos

Knaccudukarop m3nenuit 1 koHcTpykTopckux nokymeHToB (Knaccugpukarop ECK/). Ko-
JIbI KTacCU(UKAITMOHHBIX XapaKkTepucTuk m3aenuid. CTpykTypa koaa B kinaccudukarope ECKJI.

Buner noxymentoB. Koael mokymeHToB. HOMEHKIIaTypa TOKYMEHTOB, pa3padaThIBAEMBIX
Ha U3/IeNns, B 3aBUCUMOCTH OT CTaJuil pa3paboTKH.

Tema 4. Ouyenka Koppo3uonnoii u xumuueckoi cmoitkocmu. Tpeboeanusn, npeovaense-
Mble K KOHCIMPYKUUOHHBIM MAMEPUaiam

[Tokazarenu koppo3uu. Y ciioBusi pabOThl MATEpUAIOB B IPOMBIIIJICHHOCTH. YUeT SIBJICHHMA
KOPPO3UH U 3PO3UH IIPU pacueTe Ha MPOYHOCTh. AJITOPUTM BBIOOpAa KOHCTPYKIIMOHHBIX MaTepH-
aJoB.

Tema 5. Koncmpykyuonnsle mamepuansl Ha 0CHOge dicene3a

YyryHsl: cepble, KOBKHE, BBICOKOIIPOYHBIE, KOPPO3NOHHOCTOMKHUE U kapocrorkue. Knac-
cupukanus craieid. Cranu: yriaiepoaucTble, KaueCTBEHHbIE KOHCTPYKLMOHHBIE, HU3KOJIETHPO-
BaHHbIE, JIETMPOBAaHHbIE KOHCTPYKIIMOHHBIE, BBICOKOJIETMPOBAaHHBIE KOPPO3ZUOHHOCTOMKNUE U Ka-
pocroiikue. CnenuaibHble KJIACChl CTAJICH.

Tema 6. I]eemnvie memanivt u cniaewl
Menp u meansie crutaBel. Hukens. Cunen. Luak. OnoBo. AnroMuHMM U €ro cruiaBbl. TH-
taH. Monubaen. Tantan. biaaropoansie MeTamibl. bumeTanbl.

Tema 7. Hememannuueckue mamepuasvl HEOP2AHUHECKO20 NPOUCXOHCOCHUSA
['panuTt, nopdupsl, 1aBoBbie TY(bI, acOECT, KUCIOTOYIOPHBIE IEMEHTHI U OETOHBI, Kepa-
MHKa, CTEKJIO, MU — XMMHYECKas CTOMKOCTb U IPUMEHEHUE B TEXHUKE.

Tema 8. Hememannuueckue mamepuasvl 0p2aHU4eCK020 RPOUCXOHCOCHUSA

XHWMHUYECKN CTOWKHME opraHmyeckue Mmarepuaisl. [[IMpoko mpumeHseMble IUIacTMACCHI:
(baoauT, TEKCTOJIUT, BUHUIUIACT, MOJIUIPOINUIEH, CTEKIOIUIACTUKY, (PTOPOIIIAcThl, HOIMITUIIEH,
HOJIUIIPOIIMIEH, TOTUCTUPOII, OIUU300yTHIIEH, TOJUMETUIMETakpuiaaT. CMOJIBL, JTaKU U KIIEH.
Pe3una u »60nut. JIpesecuna. Kokc u yrons. I'padgur. Xumuueckas CTOMKOCTh U IPUMEHEHUE B
TEXHUKE.

Tema 9. Memooul 3auumot 060pyo0osanus om 6030€icmeus azpeccuéHblx cpeo

Mertannuieckre U HeMETAIUTMYeCKHE 3aluTHbIe TOKphITH. O0paboTka nmepepadaThiBae-
MO CpeJibl HHTHOUTOPaMH KOPPO3UU. DIEKTPOXUMHUIECKHNE METO/IbI 3aIUTHI: TPOTEKTOPHAS,
KaTOJ{Hasl U aHO/HAs 3alUTa.

Tema 10. Koncmpyuposanue annapamos

OcHOBHBIE CBeJeHUs O MammHax M ammapartax. Kmaccudukamus ammapatos. [IpaBuia
yCTpOMCTBa M 6€30MacHOM KCIUTyaTallud COCYJ0B, PaOOTAIOIIUX MO JaBieHHeM. EMKOCTHBIE
arrmaparbl — Tpe6OBaHI/I5[ K KOHCTPYHUPOBAHWUIO, U3TOTOBJICHUIO, UCIIBITAHUAM W OKCILTyaTallkuU.
TpyOomnpoBoaHas apMaTypa. AmNmapaTsl BEICOKOTO JaBICHUS — KiIacCU(UKAIMS, KOHCTPYKIIHH,
KOHCTPYKTUBHBIE 3JIEMEHTHI, pacyerT.
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Tema 11. Tennooomennoe obopyoosanue

TemooOMeHHBIC ammapaThl — MOHATHs, TPynbl. CXxema JABMKEHUS TOTOKOB B TETIO00-
MeHHUKax. TpeOoBaHus K TEIJIOHOCUTENSIM. TeroBol pacueT peKyrnepaTUBHOIO TEII000MEeH-
HUKa. [ uapaBmudeckuil pacuyer Temio00MeHHUKOB. PacueT perenepaTuBHBIX TEMII000MEHHHUKOB.
Pacuer cmecurtenbHbIX TEII00oOMeHHUKOB. Pacder TemnoBoii uzonsauuu. Pacdyer opeOpeHHBIX
IIOBEPXHOCTEH.

Tema 12. Boinapuuvie annapamut
Knaccugukanus, npuHIun 1eHCTBUS, KOHCTPYKLIUH, PacyeT.

Tema 13. Yempoiicmea 0aa corcuzanusn

['openne ra3000pa3HbIX, JKUJIKUX U TBEPIABIX TOIUIHB. OnpeaeneHue TeIIOBOH MOITHOCTH
npu ropeHud. CKuraTenbHble YCTPOICTBA — KiIacCHU(UKALKA TOPelIoK M MPUHIUI UX PaboThl,
dbopcyHku. AnmapaTsl MyJIbCUPYIOIIETO TOPEHUS — IPUHITUI IEHCTBUSI, UCTIOJIb30BaHUE /ISl MH-
TeHCU(UKALUY XUMHKO-TEXHOJOTHYECKHUX IPOIECCOB.

Tema 14. Ileuu

TepMoTeEXHOIOrMYECKHUE TPOLECCHl. XUMHUECKUE U (PU3MKO-XUMHUYECKHE MPEBPALLECHUS.
Knaccudukanus, HazHaueHHe, KOHCTPYKTUBHBIE JIEMEHTHI. BecmoMorarenbHOe U TATOAYTHEBOE
obopyI0BaHue.

Tema 15. Annapamot kononnozo muna

ArnmapaTbl KOJIOHHOTO THIIA U MX KOHCTPYKTHBHBIC 0COOCHHOCTH. Pacuer OCHOBHBIX diie-
MEHTOB ammaparoB. Pacdyer Ha BeTpoBble Harpy3ku. [1og00p THIIOBBIX BHYTPEHHUX YCTPOMCTB.
Oco0eHHOCTH pacueTa TapenbyaThiX U HaCaJOYHBIX KOJIOHH.

Tema 16. Llenmpugyzu

Xapaktepuctuka npoiieccoB nenTpudyrupoBanus. Kinaccudukanus nenrpudyr. Yerpoi-
CTBO WM MPUHIUN AelcTBUA HEeHTPUPYr. OCHOBHBIE Y31bl. TEXHOJIOTHYECKU U MPOYHOCTHOM
pacuer.

Tema 17. Xumuueckue peakmoput

XVMHYECKUE peaKINKi U KHHETHKa XUMUYeCcKuX rnpoiieccoB. Kimaccuduxarms XxumMuaeckux
peaktopoB. PeakTopbl myisi 0oOpabOTKU KUIKUX CpEA. TEXHOJOTHYECKHH pacueT peaKkTOpOB-
KOTJIOB. PeakTopsl /Ui ra30’KUIKOCTHBIX cucTeM. Karanutuueckue peakTophl.

Tema 18. Koncmpyupoeanue u pacuem annapamoe ¢ ncegoo0icuxceHHbIM Cl10eM

OcHoBHBIE y37bl. [IapaMeTpbl 05KMKEHHOTO CII0sl 3epHUCTOro Marepuana. Koncrpyuposa-
HUE ra30BbIX KaMEp M ra30paclpe/leMTEIbHbIX PEMIETOK. TEXHOIOTHYECKUM pacyueT anmnaparoB
C TICEB/I00KUKEHHBIM CIIOEM.

Tema 19. Ooopyoosanue mexanuueckux npoveccos

Ob6opynoBanue I NepeMelleHuss MaTepuanoB. [luTaTenu, 103aTOpbl, TPaHCIOPTEPHI,
aneBatopsbl. [IHEBMOTpaHCHIOPT.

JpoOuiku 1mexoBbie, KOHYCHbIE, BAJIKOBBIE, MOJIOTKOBBIE. Y CTPOHCTBO M METO/IBI pacyeTa.

MenbHULIBI 1IAPOBbIE, POJUKOBbIE, BUOPALIMOHHBIE, CTPYHHBbIE. YCTPOHCTBO U METOJBI
pacuera.

Knaccudukanus marepuanoB. YCTpoWcTBO U MPUHIIMIT A€HCTBUS IPOXOTOB (OapabaHHOTO,
BUOPAIIIOHHOTO).

Cwmecurenu chllydyux MatepuanoB. KOHCTpyKuuu u pacuer.
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Tema 20. Oowue ceedenusn 06 obopyoosanuu 011 pazoeieHus aipoouUcnepcHuviX cu-
cmem

Abspo3onu — Bubl, cBoicTBa. Knaccudukanus MeTon0B U 000py10BaHUS ISl pa3AeIecHUsS
A’POUCTICPCHBIX CUCTEM. D(P(HEKTHBHOCTh YIIaBIMBaHUSA. BOMPOCH MPOMBINIICHHOW W 3KOJIO-
TUYeCKON Oe30MacHOCTH.

Tema 21. Cyxoe mexanuueckoe o0dopyoosanue 011 cenapayuu aipooucnepcHvlX cu-
cmem

Otcrolinple ra3oxoabl. ['OpHU30HTANBHBIE MBLUICOCATUTENbHBIE KaMephl OE3I0JIOUHOTO U
MOJIOYHOTO TUMa. BepTukanbHble MbLICOCAIUTEIbHBIE KAMEPBI U cerapaTopbl. PacueT u npoek-
TUPOBAHUE MbUICOCATUTENbHBIX Kamep. VHepuuoHHble NbuieynoBUTeNd. JKano3uitHbie MbLie-
yrnoBuTend. [[UKIOHBI (OAMHOYHBIE, TPYIIOBBIE, OaTapelHble, MPSAMOTOYHEIE). Pacuer 1ukio-
HOB. BuxpeBbie MbLUICyTOBUTEINH.

Tema 22. Ouucmka 2a3zo06 6 punrvmpax
Knaccudukanus GuibTpyromux mneperopoaok. OuibTpoBaIbHbIe MaTepuaibl. PykaBHBIC
(bUIbTPEI — KOHCTPYKIIMH, pacueT. BomokHUCTBIE QUIBTPHI.

Tema 23. Mokpuie noineynosumenu

ITpunnun nevcreus. [IpenMymectBa u Henoctatku. ['a3ompoMbiBaTenu — IOJIbIE, Haca-
JIOYHbIE, TapeibyaThle, yIapHO-UHEPLUOHHOTO AEHCTBHS, LIEHTPOOEKHOIO JAEHCTBUS, CKOPOCT-
HBIE.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
Bb1.B.11 «CnenuajbHbIe IIaBbI XUMAH

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-2 Cnoco0eH yyacTBOBaTh B pa0oTax 10 NPOU3BOACTBY M KOHTPOJIIO KA4eCTBA NMPOAYK-
LMY M3 HAHOCTPYKTHPOBAHHBIX MaTepPHAJIOB

VJI-1 (TTK-2) dopMynupyeT OCHOBHBIE (PU3MKO-XMMUYECKHE 3aKOHBI U IO-

HATUS
[TonOupaer TeXHOJIOTMYECKUE

[IpumensieT OCHOBHbIE PU3UKO-XUMUYECKUE 3aKOHBI JUIs pac-
nmapameTpsl  Ipouecca Ui

4c€Ta OCHOBHBIX TCPMOAMHAMUYCCKHUX U KUHCTHYCCKHUX I1apa-
IMPpOU3BOJACTBA IIPOAYKIIMHU U3

METPOB IIponecca
HAaHOCTPYKTYPUPOBAHHBIX Ma-

DKCIepUMEHTAIILHO OIpeessieT OCHOBHbIE (PU3UKO-
TEPUAJIOB

XUMHUYECKHE MTapaMeTphl Mporecca

O0beM JUCHMILIMHBI COCTABIISIET 3 3a4ETHBIEC SIUHULIB.

(I)OprI l'lpOMe)KyTO‘lHOﬁ arrecranmumn

dopma
OTYETHOCTHU

OuHas

3auer 6 cemecTp

Conep:xaHue TMCHMILINHBI

Paszngen 1. ®u3nko-xuMH4YecKoOe COCTOSTHHE BellleCTBA

[Tpenmer xuMuyeckoil TepMoAMHAMUKN. OCHOBHBIE MOHATHSI. DHEPIUus cucteMbl. DOpMbI
oOMeHa 3Heprueil cucteMsl ¢ okpy»katomei cpenoil. [leppoe Hayano TepmoauHamMuku. O6patu-
Mble U HeoOpaTUMBbIE Mpoliecchl. Bropoe Hauano tepmoauHamMuKu. DHTponus. V3mMeHeHue sH-
TPONMH B HEKOTOPBIX paBHOBECHBIX mpoueccax. [Toctynar [Inanka. Cratuctuueckuii cMbICH 3a-
KOHOB TCPMOJUHAMUKH. TepMOI[I/IHaMI/ILIGCKI/Ie IIOTCHI UAJIbI. VYcmosus IMPOTCKAaHUA CaMOIIPOU3-
BOJIBHBIX TpolieccoB. DyHnaMeHTanbHoe ypaBHeHHe [ 160ca. XuMuueckrue NoTeHIIUabI.

TenoBbie 3pdexTh XuMudeckux peakuuil. 3akoH 'ecca. TernoTel oOpa3oBanus. Temio-
Thl CTOpaHusl. 3aBHCHUMOCTh TEIUIOBBIX I(P(EKTOB OT TeMIeparypbl. TemaoTsl pacTBOpEHUS U
COoJIbBaTalu. IToHsATHE O TEMIOEMKOCTIX BCIICCTB. TemnoeMkocTh nJcaJIbHBIX I'a30B. Termroem-
KOCTh TBepJbIX Tell. 3akoH Kupxroda. Pacyer TernoBbix 3¢ hekToB.

VYyenne o pacTBopax, OCHOBHbIe MOHATUA. CHocoObl BBIPAKEHUS KOHLEHTPALUU
pactBopoB. TepMmoanHamuka mpouecca pacTBopeHus. GakTopsl, BIUSAIOINIME HA PACTBOPUMOCTh
BellecTB. KosmuraTuBHbie CBOMCTBA paCTBOPOB.

Pa3nes 2. Ynpapiaenue GU3NKO-XUMHYECKMMH MPOLECCAMH

VYyeHnne 0 XMMUYECKOM PAaBHOBECHH. 3aKOH JEHCTBHS Macc. Y paBHEHUE U30TEPMbI XUMU-
yeckol peakuuu. [IpuHmn noaBukHOro paBHoBecHs. KoHCTaHTa paBHOBECHS U MaKCHUMaJlbHas
pabota peakuuu. DakToOpbl, BIMUSIONINE Ha XMMHYECKOE paBHOBEcHE. YpaBHEHMsI M300apbl U
U30XO0phl peakiuu. ['ereporennslie (a3oBbie paBHOBecus. YpaBHeHue Kunamneiipona-Knaysuyca.
[TpaBumno ¢a3 ['mdOca.

XuMuyeckasi KHHETHKA, OCHOBHbIE MOHATUSA. OCHOBHOM MOCTYJaT XUMHUYECKON KMHETUKH.
Koncranta ckopoctu peakiuu. MOJIEKYISIPHOCTh M MOPSIOK peakuuu. [IpocTeie peakuuw.
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Cnoxsble peakiuu. PakTopbl, BIUAIONIME HAa CKOPOCTh peakluU. YpaBHEHHE AppeHHyca.
OHeprus aktuBauuu. Teopust OMHApHBIX coyaapeHuil. beicTpble peakuyu. MeTos akTHBUpPOBaH-
HOTO KOMIUIeKca. Teopust aOCONMIOTHBIX CKOpocTel peakiuii. DoToOXUMHYECKHE U IIEITHBIC peak-
unu. KuHeTnka rereporeHHbIX peaKiuii.

OO0mue 3aKOHOMEPHOCTH KaTanu3a. [ 'OMOreHHBIM Karanu3. ['eTeporeHHbI 1 MUKpOTeTe-
POTEHHBIN KaTalli3, OCHOBHBIE MPEACTABJICHUS U 3aKOHOMEPHOCTU. TE€OopUH reTeporeHHOro Ka-
tanu3a. OTpaBlieHUE U TPOMOTUPOBaHKE KaTanu3aTopoB. KnHeTHKa rereporeHHoro Karaaiusa.

Pa3zgea 3. DiekTpoxumMmnyecKkue Mpouecchl

OneKkTponuThl. OCHOBBI TEOPUHU 3JIEKTPOJIUTUYECKON ITUCCOLMAIMU. 3aKOH pa3BEICHUS
OctBanbaa. OCHOBHBIC TTOJIOKEHUS TEOPUU CHUIIBHBIX JICKTpoiuToB [[ebas-I tokkens. DiekTpu-
YyecKkas MPOBOJAMMOCTb PAaCTBOPOB 3JIEKTPOdUTOB. Ilepenoc anexrtpuuectBa moHnamu. [lonBuxk-
HOCTb MOHOB. PaBHOBecCHE B pacTBOpax 3JEKTPOJIUTOB.

TepMmonuHaMHKa IEKTPOXUMHUECKUX CUCTeM. CTpoeHue TpaHuIlbl JIEKTPOI — PacTBOP.
[ManpBannveckuii aeMeHT. BennurHa u 3HaK snekrpoaHoro noreHuana. Mamepenne IJ1C. Tu-
bl 3JIeKTPoI0B. KOHIIEHTparMoHHbIe 371eMeHThl U MU Qy3nOHHBIA MOTCHIMAN. DJICKTPOJIH3,
3akoHbl Dapajes. [Ipencrapienue o KOPPO3UKU MATEPUATIOB M METOAaX 3allUThl OT HEe.
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AHHOTANUA K padoyeil mporpaMmMe JUCHMILIHHBI
B1.B.12 «TexHoJiorusi OTpPacjeBOro MAalMHOCTPOEHHUS U ANMAPATOCTPOECHH I

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-1 Cnoco0eH pa3padaTbiBaTh 3CKHU3HbIe, TEXHHYECKHE H pa0o4ue NPOeKThl NPOAYKINH
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

3HaHue pa3IesioB HAYKU U TEXHUKH, COJAEPKALIUX COBOKYTI-
HOCTb CPEJICTB, IPUEMOB, CIIOCOOOB M METO0B, HANPaBIECHHBIX
Ha CO3/JaHNe KOHKYPEHTOCIIOCOOHOM MPOIYKIIMU MATHHOCTPO-
UTENbHBIX IPOU3BOJICTB, OCHOBAaHHBIX HA IPUMEHEHUH COBpE-
MEHHBIX METOJIOB U CPEJICTB MPOSKTUPOBAHUS pacuyeTa U KOM-
MBIOTEPHOT0 MOJICTUPOBAHUS

YMeHMe UCTIOIB30BaTh HOBEUIIINE TEXHOJIOTHH MPOEKTUPOBA-
HUs, ONITUMaJIbHbIE KOHCTPYKTHUBHBIC PEIIEHUs B 001acTH pa3-
pabOTKH ¥ IOCTPOCHUS PAIIMOHAIIBHBIX TEXHOJIOTHYECKUX MPO-
1[ECCOB U YCTAHOBJICHHE TEXHUUECKU 000CHOBAHHBIX HOPM
BpEMEHH J1J1s1 00eCIieueH s BICOKOTO YPOBHSI MPOU3BOJICTBA
W3JIeHs B LIETIOM, TPOBOAMTH pacueT U MPOEKTUPOBATH TEXHO-
JIOTUYECKUM MapIIpyT U3TOTOBJICHUS JETAJEH U Y3JI0B U3JETUN
13 HAHOCTPYKTYPHUPOBAHHBIX MaTepUATIOB B COOTBETCTBUU C
TEXHUYECKUM 3aJaHHEM

NJI-1 (ITK-1)

Pa3pabaTbiBaeT IpoeKTHYIO
JIOKYMEHTAITUIO OIBITHOTO
oOpasiia NpoAyKIIMU U3 HAaHO-
CTPYKTYPUPOBAaHHBIX MaTepPH-
aJIOB

BiianeHnue coBpeMEHHBIMU TEXHOJIOTUAMM IS PELLIEHUS LIIUPO-
KOT'0 Kpyra NpakTUYECKUX 33a/1a4, CBSI3aHHBIX C pa3paboTKOi U
ONTUMU3ALMEN IOCTPOCHUS TEXHOIOTUYECKOTO MapILpyTa U3-
TOTOBJICHUS NIPOAYKIIMHU U3 HAHOCTPYKTYPUPOBAHHBIX MaTEPH-
aJIOB C YYETOM MOCJIEAHUX pa3pabOTOK B 00JIACTH TEXHUKH,
TE€XHOJIOTMHM ¥ KOMIIBIOTEPHOT'0 MOJIETIMPOBAHUS

O0BbeM TUCHUILIMHBI COCTABIIsIET 6 3a4ETHBIX €IUHUAIL.

(I)OpMI)I l'lpOMe)Ky'TO‘-lHOﬁ arrecranumn

dopma
P Ounas
OTYETHOCTHU
3auer 6 cemecTp
ammra KP 7 cemecTp

Conep:xxaHue TUCHUILTAHBI

Paznen 1. CTAH/APTH3AIIHA H TEXHUYECKHE U3MEPEHHA B MAIITHH O-
CTPOEHUH

Tema 1. Bzaumozamensemocts B MammHoctpoeHuu. [Ipunnuner EC/III. OcHOBHBIE MOHS-
THs 0 pa3Mepax, JOIyCKaxX U MOCagKax.

Tema 2. Pe3p0Ob1. O603HauUeHNE Ha yepTexe. JIOMyCKH U MOCAIKU KPETEeXHBIX MeTpHuye-
CKHX Pe3b0.
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Tema 3. HopMupoBanue mepoxoBaTocTH MoBepxHOCTH. OcHOBHBIE mapaMmeTprl. O603Ha-
YeHHUE Ha YEepPTEexKeE.

Tema 4. Pazmepnsie uemnu.

Tema 5. HopMupoBaHue TOUHOCTH HUTMIEBBIX U HIMOHOYHBIX coenuHeHuid. O003HaueHue
Ha yepTexe. Kanuopsi.

Paznen 2. TEXHOIOTHYECKHE OCHOBbI OBECIIEYEHHA KAYECTBA H3-
JEJIHH B MAIIIHHOCTPOEHUH

Tema 1. OcHOBHEIE HaITpaBJICHHU Pa3BUTHUSA TEXHOJIIOTHMH MAIIMHOCTPOCHUA.

Tema 2. KauecTBO M37eMii B MAIIMHOCTPOCHUH. TOYHOCTH M3JIEIHNSA M CIIOCOOBI ee obec-
[IEYECHUS.

Tema 3. BiiusiHue TpeOOBaHMI TOYHOCTH HA TPYAOEMKOCTh M CEOECTOMMOCTb.

Tema 4. Bunel norpemHocteldl. BeposSTHOCTHO-CTaTUCTUYECKUIT METOJI OLIEHKH MOTpell-
HOCTH. CTaTUCTHYECKOE PEryIMpOBaHUE TEXHOJIOTMYECKOTO ITpoLecca.

Tema 5. [Tonsitue o 6a3ax, ux Kiaccudukalus u Ha3HadeHue. [IpaBuia 6a3upoBaHus, BbI-
6op 6a3.

Tema 6. ®akTopsl, BIUAIOIIME HA TOUHOCTh 00paboTku. KauecTBO moBepxHOCTEM AeTaneit
1 3arOTOBOK.

Paznen 3. OCHOBBI IIPOEKTHPOBAHHA U PACYETA TEXHOJIOTHYECKHX
IIPOLECCOB.

Tema 1. Ilonsatue o0 m3genuu, neTanu, KOMIUIEKCE, KOMIUIEKTE, MPOU3BOACTBEHHOM MU
TEXHOJIOTMYECKOM IIPOLECCAX.

Tema 2. Hopmbl BpeMeHH, TEXHOJIOTHYECKast ce0eCTOMMOCTb.

Tema 3. Tumnbl MalIMHOCTPOUTENBHBIX TPOU3BOJCTB. TEXHOIOTUYHOCTh KOHCTPYKIUH.

Tema 4. [IpoexTupoBaHHNE TEXHOJIOTMUYECKUX IpoleccoB u3rotopneHus neraneu (ITTID).
[Mpunuune! [TTII. AHanu3 UCXOIHBIX JaHHBIX.

Tema 5. Bei6op Tuna npousBozactsa. Beibop MeTo/1a mosyyeHus 3aroToBOK.

Tema 6. Boi6op TexHonorndeckux 6a3. Beroop mapuipyra 06paboTKi OTAETbHBIX TOBEPX-
HOCTEHU JCTAIIN.

Tema 7. [IpoekTHpoBaHUE TEXHOJOTUYECKOTO MapIIPyTa U3TOTOBICHHUS JIETAIIH.
Tema 8. Onpesenenns NPUITYCKOB Ha 00pabOTKY.
Tema 9. [IpoexkTupoBaHUE TEXHOJOTUYECKHUX ONEPALIAM.

Tema 10. Bei6op obopynoBaHus.
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Tema 11. Pacuer pexxuMOB pe3aHbsi 1 HOPM BPEMEHH.

Pasnen 4. TEXHOJIOTHUA H3IOTOBJEHHUA THITOBBIX JJETAJIEH MAIIIHH.

Tema 1. TexHonorusi U3roTOBJCHUS BAJIOB. XapaKTepUCTUKa BajoB. Marepualnbl U 3aro-
TOBKa BajioB. OCHOBHBIE CXeMbl 0a3upoBaHus. MeToabl 00pabOTKU HAPYKHBIX LUIMHIPHIECKUX
noBepxHocTeld. MeTOo bl MOBHIIICHUST Ka4eCTBa MOBEPXHOCTHOTO cliost jaeraneir. OOpaboTka Ha
BaJlaX 3JIEMEHTOB TUIIOBBIX CONPsKEHUI. TUIIOBBIE MapIIPyThl U3TOTOBJIEHUS BaJlOB.

Tema 2. TexHONOTUs U3rOTOBJICHUS BTYJIOK. XapaKTepUCTHKa BTYJIOK. MeTosl 06paboT-
KU BHYTPEHHUX IIWIMHAPUYECKUX OBEpXHOCTEH. TUMOBBIE MapIIpyThl U3TOTOBJICHUS BTYJIOK.

Tema 3. TexHOI0THS U3TOTOBICHUS TUCKOB U (hiaHeB. TUIIOBOM MapmIpyT U3TOTOBJICHHUS
JIICKOB U (pJIaHIIEB.

Tema 4. TexHOIOrUs U3rOTOBJICHUS KOPITYCHBIX AeTaneil. TUIIOBOM MaplIpyT U3rOTOBIIE-
HUA.

Tema 5. TexHoOIOTHS U3rOTOBJICHUS 3y0UaThiX Kojec. OCHOBHBIC METOBI (hopMooOpaso-
BaHU 3y0uaThiX Kosec. TUIIOBOM MapIIpyT U3rOTOBJICHUS 3y0UaThIX KOJeC.

Tema 6. TexHonorus U3roToBIEHUS phluaroB. TexHomornyeckue TpedoBanus. Tumnosoii
MapuIpyT U3rOTOBJIEHUS.

Paznen S. IIPUHIUIIBI OPIAHU3AIIUH H ®YHKIIHOHUPOBAHUA
MAITHHOCTPOUTE/IBHOI' O 34ABOJA. XAPAKTEPUCTHKH OBBEKTOB
ITPOHU3BO/JCTBA.

Tema 1. OOuiee mpeacTaBieHHE O COBPEMEHHOM MAIIMHOCTPOMUTEIBHOM HPEANPUATHU

HaHouHaycTpuu. Ctpykrypa. OcHOBHBIE moapaszaeneHus. IlocTpoeHne Npou3BOICTBEHHOTO
npoiiecca.

Tema 2. Hanotexnonorus. OCHOBHbBIE MOHATHS U OOBEKTHI U3YUCHUS.

Tema 3. Martepuainsl, TpUMEHsIEMbIE IPU U3TOTOBJICHUY allapaTosB.

Tema 4. 3aroToBKU JeTajne anmnaparoB, X 0COOCHHOCTH.

Tema 5. [Ipunycku u oneparimoHHbBIE TOMYCKHU HAa 00pabOTKY 3ar0oTOBOK U3 MPOKaTa.

Pasznen 6. OCOBPEHHOCTH TEXHOJIOTHH MH3I'OTOBJIEHHA U CBOPKH
OTAE/IBHBIX JIETAJIEH TEXHOJIOTHYECKOI'O ObOPY/IOBAHHA

Tema 1. OCHOBHbBIE 3arOTOBUTENIbHBIE ONEPALIMH: MPABKA, OUUCTKA, pa3METKa U PaCKpOH,
pe3Ka 3aroToBOK, 00paboTka KPOMOK.

Tema 2. ['mOka MUIMHAPUUECKUX U KOHUYECKUX 00eUaeK, TPyO U TPYOHBIX 3arOTOBOK.

Tema 3. COopka 31eMEHTOB KOHCTPYKLIUN anmnaparos.

Tema 4. M3rotoBrienne 31eMeHTOB 00e4aeK: pa30oOpTOBKA U OTOOPTOBKA TOPIIOB, 3UTOBA-
HUe, NUTH(OBAHUE.

Tema 5. OcoOeHHOCTH U3rOTOBJIEHUS HETA0APUTHBIX U HEKECTKUX 00eUacK.
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Tema 6. OcoOEHHOCTH M3TOTOBJIEHMS TOJICTOCTEHHBIX 00€YacEK.

Tema 7. OcOOEHHOCTH U3rOTOBJIEHUS THUILL: OCHOBHbIE KOHCTPYKIMH, METO/IbI IITAMIIOB-
KU, CIIMHUHTOBaHKE, KAJIMOPOBKA, TOHKOCTEHHbIE JTHUIIA.

Tema 8. OcoOEHHOCTH M3TOTOBJICHUS TPYOHBIX PEIIETOK.

Pasnen 7. IPHMEHEHHUE HAHOTEXHOJIOTHH B MAIIIHHOCTPOEHHH.
Tema 1. HoBble KOHCTPYKIIMOHHBIE MAaTEPHUAJIbl B HAHOTEXHOJIOTUH.

Tema 2. HoBble TEXHOJIOTUN B HAHOUHYCTPHUU.

Pasznen 8. OCOBEHHOCTH HU3I'OTOBJIEHHUA H CbOPKH TEXHOJIOTHYECKO-
I'O OBOPY/IOBAHHAL.
Tema 1. bumeTaiisl npuMeHsieMbI€ B almapaToCTPOCHUH.

Tema 2. CriocoObI Mpon3BoICTBA OMMETAIUIOB: MPOKATKA, JIUTHE, CBAPKA B3PBHIBOM, BaKYy-
yMHO-Au(y3UOHHAS CBapKa.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.B.13 «kKoHcTpynpoBaHue U pacyeT 3JIeMeHTOB 000PY/A10BAHUS OTPACIH

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-1 Cnoco0eH pa3padaTbiBaTh 3CKU3HbIe, TEXHHYECKHe M padoyune NPOeKThI NPOAYKIHMHT
U3 HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

OTpeNieNiieT TOPSIOK PacdyeTOB COCYJOB IO Oe3MOMEHTHOU
(MeMOpaHHOI) TeOpUH

oIpeziessieT NOPSA0K pacueTa coCy10B IO MOMEHTHON TEOPHH

IIPOBOJUT pacyeT Ha MPOYHOCTh LUIMHIPUYECKHX M KOHHYE-
CKUX obOeyaek

IIPOBOJUT PACUYET HA MPOYHOCTD BBIMYKIIBIX U IJIOCKUX JHUIL U
KPBILIEK

WJI-1 (TIK-1)

MIPOBOJMT pacyueT YKPEIJICHUS OTBEPCTHHA B OOCUalkax W JTHU-
Pa3pabarbiBaeT mpoeKTHYIO

Iax IIpru BHYTPEHHEM U BHCIIHCM OABJICHUAX

JOKYMCHTAIUIO OIIBITHOT'O

MPOBOJUT pacyeT o0eyaeK M JHMII OT BO3JEHCTBHS OIOPHBIX
06pa3ua MMPpOAYKIMU U3 HAHO- P A P I A P

CTPYKTYpUPOBAHHBIX MaTepHU- HarpysoK
ATOB NPOBOJUT PacteT Ha NPOUHOCTb 1 FEPMETHIHOCTD (raHIeBBIX
COEMHEHUN
IIPOBOJMT PacyeT COCY/IOB U allapaToB ¢ pydalikamu
000CHOBBIBAET BHIOOP KOHCTPYKIMH (PJIAHIIEBOIO COETUHEHMSI
00OCHOBBIBAaET HEOOXOAMMOCTh YKPEIUIEHUS OTBEPCTUS O]
HITYLED
oQopMIIIET TPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B CO-
oTBeTcTBHHU ¢ TpeboBanusaMu ECKJI
O0BeM JUCIHHIIMHBI COCTABISIET 5 3a4ETHBIX €IMHMUIL.
®opMbI IPOMEKYTOYHON aTTeCTallNH
dopma
0quTEIOCTH i
ammra KP 5 cemecTp

Conep:xaHue TUCHUILTAHBI

Pa3nes 1. O61ue npuHIUNBI KOHCTPYHPOBAHUS XMMHYECKOr0 000py10BaHUSI.

Cucrtembl HOpMAaTUBHOM AoKymeHTanuu. Kiaccudukanus 31eMEHTOB XMMHUYECKOTO 000-
pylnoBaHMs MO (YHKIIMOHATBHOMY M KOHCTPYKTHBHOMY IMpH3HaKy. TpeOoBaHusl, MpeabsBisie-
MbI€ K KOHCTPYKIUSM MallMH U anmnaparoB. CTaauu pa3paboTKH XUMHUYECKOT0 000pYyOBaHUS.
Otanbl WHKEHEPHOr0 pacyeTa MpH KOHCTpyHpoBaHUU oOopynoBanus. [loHsTHEe 0 MOIYyIbHOM
IPUHIUIE Pa3pabOTKU KOHCTPYKIHMH ¢ momonisio CAIIP.

Pa3nes 2. TOHKOCTEHHBIE M TOJICTOCTEHHBIE COCYABI M ANNaPaThI.

PacueT TOHKOCTEHHBIX COCYJIOB W alllapaToB MO0 O0€3MOMEHTHOM M MOMEHTHOW TEOpPHH.
OmnpezneneHye TOMMIMHBI IUJIMHIPUYECKON 000710YKH, KpbIIKK 1 nuull. KpaeBas 3anaua. Cocy-
161, paboTaroliye noj BHEMHUM JaBiieHueM. Cocyibl ¢ KoJIbLIaMH kKecTKOCTU. [loHsTHe ycToi-

— 130 —



28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

9uBOCTH (OPMBI. YKpEIUICHHE OTBEepCTHH B oOosoukax. KoHcTpykiuu ykperuienuit. Pacuer
YKpEIIeHUs! EAMHUYHOTO OTBEPCTHSI.

Pa3nes 3. Onopsl n ycTpoiicTBa JJIsl CTPOIIOBKH annapara.

Onopsl BEPTUKAIBHBIX W TOPU30HTAIBHBIX anmnapaToB. Omopel-1anbl U ONOPBI-CTOMKHU.
Pacuer Ha npouHocTh. ONOphI WIMHAPUYECKUE U KOHUYECKHE, pacyeT annapaToB Ha BETPOBYIO
U celicMuYecKyro Harpy3ky. BeiOop omopsl. [loBepodHbIii pacdyer Ha MPOYHOCTH AJIEMEHTOB
onopbl. Ce/yIOBBIE OMOPHI: MOJABMKHBIE U HEMOABIKHBIE. BpiGop omopsl. [loBepounsiii pacyer
Ha IPOYHOCTh 3JIEMEHTOB OIOPHI.

Pa3gen 4. PazneMHbBIe coeIMHEHHS.

Tunel pasbeMHBIX coeanHeHUU. DraHIEBBIE COCAMHEHHS: KOHCTPYKIUU (IaHIEeB H
VILIOTHUTEIBHBIX MOBEpXHOCTE. MeToapl pacueta (uannes. Pacuer ¢uiaHieB mo npeaeabHbIM
Harpy3kaM M MaKCHMaJIbHbIM HampspkeHusiM. CpaBHEHHME MeETONIOB pacyeTa. [Ipokiamounsie
YCTpOICTBA: Ha3HAUEHUE, TUIIBI, 00JIACTh MPUMEHEHHUSI.

Pa3znen 5. TensiooOMeHHbIE aninapaThbl.

Ha3znauenune TtemiooOMEHHBIX ammapaTroB, KOHCTPYKIUHU. KoxyxoTpyOuarbie TEmioo0-
MEHHUKHU: KOHCTPYUPOBAHUE Y3IIOB, TypOYIH3UPYIOIIUE Meperopoaku. Pacnonoxxenue u crnoco-
Ob1 KperuieHust TpyO B TpyOHOU pemietke. Hanpspkenus B TerooomMenHuke. Kommencanus Tem-
NepaTypHbIX HAPSHKEHUH.

[InacTuHYaThle TEIUIOOOMEHHUKH: KOHCTPYUPOBAHHUE Y3JIOB, THIIBI IIAaCTHH. CrimpalibHbIe
TEMI000MEHHUKH: KOHCTPYKIIMH, JOCTOMHCTBA U HEJOCTATKHU.

Pacuer Ha mpOYHOCTH 3JIEMEHTOB TEIJIOOOMEHHUKOB.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B.14 «MeToabl HAYyYHO-TEXHHYECKOT0 TBOPYECTBA)

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpTaThl 00yUeHHs 10 JUCIIUILIHHE
WHIUKAaTOpa Y yd

YK-1 CnocoleH ocymecTBJIATH NOMCK, KPUTHYECKHMI AHAJM3 M CHHTe3 HH(OpPMAaLNH,
NPUMEHSATh CHCTEMHBIH IOAX0/ 1JIsl pellieHUs NOCTABJIEHHBIX 32124

WJI-1 (YK-1) MPUMEHSIET COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH T10-
CocraBisieT aHHOTalUU 110 ncKa, 00pabOTKH U aHaIM3a UH(YOPMALUH

pe3yibTaram rnoucka uHpop-
MallM{ U3 JOKYMEHTAJIbHBIX
MCTOYHUKOB U HAYYHO-
TEXHUYECKOH JIUTepaTypsl

-2 (YK-1) BJIAJICET HABBIKAMHU MOMCKA PEHICHUN N300peTaTeNIbCKUX 3a1a4

Co3paer aHaIUTUYECKUH 00- | aHATM3UPYET HAMICHHBIC PEIICHHS C MO3UIIUH ONITUMATIBHOCTH
30p 110 331aHHOW TE€Me, COIO- | IPOLELYPhI IIOMCKA

CTaBJISISL TAHHBIC PA3IMYHBIX
NCTOYHHUKOB

O0beM JUCHUILIMHBI COCTABIIAET 4 3a4eTHBIE CIUHULIBL.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranmumn

dopma
OTYETHOCTHU

OuHas

3auer 3 cemecTp

Conep:xaHue TMCHMILINHBI
Paznen 1. Memooonozuueckue 0chogvl HAyUHO-MEXHUUECKO20 MEOPUECHIBA.

Tema 1. Beeoenue. Ponv Hayuno-mexHuueckozo meopuecmea 6 00uiecmeeHHom npo-
2pecce.

Hcropuss Hayku W TeXHUKH TBopyecTBO. DTambl TBopuecTBa. OCHOBBI TEXHHUYECKOTO
TBOpYecTBa. OCOOEHHOCTH TEXHUYECKOTO TBOPUECTBA U TEXHHUECKOTO MBITILICHHS.

Tema 2. Texnuxa, mexnuueckuii oo6vekm. Texnuueckasa 3adaua u mexHuueckue npo-
mueopeuusn

Hcropuueckoe pa3BUTHE TEXHUKHU. AJIMUHHUCTPATUBHBIC, TEXHUYECKHE U (DHU3UUECKUE
npoTuBopeums. TexHnUeCKuil OOBEKT KaK Pe3yJIbTaT pa3penieHus TEXHUIECKOTO TIPOTUBOPEUHSI.

Tema 3. Opzanuzayuonno-3KkoHomuuecKue 0CHO6bl MEXHUUECKO20 MEOpUECcmaa.

Cucrtema u oprassl yrnpaBiIeHUsI H300peTaTeNbCTBOM M parroHanu3anuei B Poccun. Co-
BEPILIEHCTBOBAHNE 3aKOHOJIATENbCTBA B 00JIACTH HAYyYHO-TEXHHUYECKOro TBOpuecTBa. Marepu-
aJIbHOE U MOPAJIbHOE CTUMYJIMPOBAHNE TEXHUUECKOTO TBOPUECTBA.

Tema 4. Xyoosicecmeennoe KoHCmpyuposanue u e2o 0CO0eHHOCHmU.
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TpebGoBaHusT TEXHUYECKOM 3CTETUKU B 00JACTU TEXHHUYECKOro KOHCTpyupoBaHusi. DyHK-
UOHAIBHOCTD U3ETHs. DCTETUYECKOE COBEPIICHCTBO TEXHUYECKOTO 00HEKTa. DProHOMHKA.

Pasnen 2. Memoowt nayuno-mexnuueckozo meopuecmaa.

Tema 5. Memoowl pewienus mexnuueckux 3aoau

Knaccudukanus 0oCHOBHBIX METOJJOB TEXHUYECKOTO TBOPUECTBA. DBPUCTUYECKUE METO/IBbI,
METOJIbI (PYHKIIMOHATBHO-CTPYKTYPHOTO HCCIIEIOBAaHUS OOBEKTOB, KJIACC KOMOWHUPOBAHHBIX
AITOPUTMUYECKUX METOJIOB.

Tema 6. Jepucmuueckue memoonvt pewieHus MexXHUUECKUX 3A0ay.

Metoa npsiMOro ¥ 0OpaTHOTO «MO3TOBOTO MITypMa" €ro OCHOBHBIEC 3a1aud. CHHEKTHKA.
@®okanbHble 00BEKTHL. [UpIsSHABI ciay4aiiHOcTel W accoumanuid. JIoCTOMHCTBA M HEAOCTATKH
METO/JIOB.

Tema 7. Memoowvl (hyHKUUOHAILHO-CMPYKMYPHO20 UCCAEO006AHUA MEXHUYUECKUX 00b-
€KMmoe.

Mopddonoruueckuii aHanu3z Matpuisl OTKpeITHA. [lecsTndanbie MaTpuipl moucka. DyHK-
[IUOHAIILHOE KOHCTpyHpoBaHue. Mopdororudeckoe kiaccuuirpoBaHue.

Tema 8. OcHogbl KOMOUHUPOBAHHBIX AI2OPUMMUYECKUX MEMOOO08.

CucreMHOE HCCIIEIOBAaHHE TEXHHYECKOTO OOBEKTa. AJTOPUTM pPEUICHHS H300peTaTeib-
ckux 3ana4 — APU3 (I'. Anprirymnep). O600mennsiit s3Bpuctuueckuil meton (A. [1ooBUHKHH).
KomrmiekcHbiii MeToa moucka pemenunii Texundeckux mnpoosiem (b. T'omposckuit). dyngamen-
TalbHBIA METOJ] MpoekTHupoBaHus (3. MaTuert). DBomounonHas urxenepus (C. [Tymkapes).

Pa3nen 3 Ocnoevl nnanuposanus Ikcnepumenma.

Tema 9. Hccneoosamensckue ucnostmanus u naanuposanue IKCnEpUMeHmd.

Hcropus nnanupoBaHus skcnepuMmenta. OOmye npeacTaBieHus O MIIaHUPOBAaHUM JKCIIe-
puMeHTOB. OCHOBHBIE OTpeieNieHUsl. AKTUBHBIN U TAaCCUBHBINA AKCIIEPUMEHT.

Tema 10. Mamemamuueckoe naranuposanue IKcnepumenma.

[Tonnsit pakTopHbIi 3kcriepuMeHT. [locTaHOBKa 3a1a4K BEIOOp MapaMeTpoB U (aKTOPOB.
Omnpenenenne SKCIEpUMEHTAIBHON 00s1acTi (aKTOPHOTO MPOCTpaHCTBA. MaTpuia miaHupoBa-
HUS 9KCIIEPUMEHTA U CIIOCOOBI €€ TOCTPOESHHUS.

Tema 11. Ipoonsiit pakmopmuwiit Ixcnepumenm.
Jpobublit (akTOpHbI 3KciepuMeHT. MuHUMU3alMs 4Hcia ONbITOB. PerymspHbie 1po0-
HBIE PEIIJIMKH, OIIPEACIAIOIINE KOHTPACTHI U T€HEPUPYIOIIHUE COOTHOLLICHHUS.

Tema 12. Buov napamempoe onmumuzayuu u mpedboeanus K HUM.
[InanupoBaHME HKCIIEPUMEHTOB ISl PEUIEHUSI SKCTPEMAJIbHBIX 3a1ad. Buabel nmapameTpos
ONTUMM3AIHH U TpeOoBaHus K HUM. OOOOIICHHBII MapaMeTp ONTUMU3AIIHH.

Tema 13. @axmopuvl u mpebosanusn npedvasnaemole K HUM.
®axTopsl ¥ TPeOOBAHUS MPEABSBISIEMbIE K HUM. YTIPaBIIEMOCTh U COBMECTUMOCTh, HE3a-
BHUCHUMOCTh U HEKOPPEITUPOBAHHOCTH (PaKTOPOB.

Tema 14. IIposedenue Ikcnepumenma u 00padomka pe3yiomamoe Onvlimoe.
CraTuCTHYECKUI aHaIu3 U OIIEHKA TOYHOCTH dKCTiepuMeHTa. [lepBudHas u BTopudHas 00-
pabotka. [Togbop Gopmyn o onbITHEIM AaHHBIM. OOCYKIEHUE PE3yIbTaTOB IKCIIEPUMEHTA.
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Pasnen 4 Hzoopemamenvcmeo u namenmogedenue.

Tema 15. Hzoopemenue. Ilamenmosanue uzoopemenuit.

Tunst n3o6perenuit. Knaccudukamus npu3HaKoB MO TPyIIaM, XapaKTEPU3YIOMUM 00bEKT
uzobperenus. Kpurepuu oxpanocrnoco0Hoctu uzodperenus. @opmyna uzodperenus. Onrcanue
n300peTeHus.

Tema 16. Ocnosvt meopuu pewienusn uzoopemamenbckKux 3a0au.
Meto/bl aKTUBU3AIUM TBOPYECKOTO MOMCKA. YpoBHHU 3amad. [IpotuBopeuns. OCHOBHBIC
MEXaHU3Mbl YCTPAHEHHUSI IPOTUBOPEUHH.

Tema 17. Ocobennocmu npaeoeozo pecynuposanus.
OcHoBHbIe MOHATHS. ABTOpCKOe npaBo. VckmounTensHoe npaBo. CekpeTsl MPpOU3BOICTBA
(Hoy-xay). JInleH3noHHBIN JOTOBOP.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B.15 «3amuTa MHTENIeKTyaJbHOH COOCTBEHHOCTH

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

YK-2 CnocoleH onpeaesitb KpPYyr 3a/iad B paMKaXx MOCTABJEHHOH LeJM U BbIOMPATH OI-
THMaJIbHbIE CIOCO0bI UX PeLIeHUsl, HCXOASl U3 AeHCTBYIOIIMX NPABOBBIX HOPM, HMEHOLIH X~
Csl peCypcoB U OrPaHMYeHH

(hopMyIMpyeT OCHOBHBIE MOAXO0/1bI KOMMEpIUAIU3AINH pe-
3yJIbTAaTOB HAYYHBIX HCCIEIOBAaHUN

nepevyucisieT 0co0EHHOCTH KOMMEpPLUAIU3alliU B paMKax Ipo-
BeneHust HMOKP no 3aka3y npon3BoACTBEHHBIX KOMIIAHUMN

NJI-2 (YK-2) (dhopMynupyeT HE0OXOUMbIE YCIOBHS 111 KOMMEPLIUaTH3aI[ul
BrrsasisieT pesepBsl 1 paspa- pe3yIbTaTOB HAYYHO-TEXHUYECKOU JIEATEIbHOCTH

OaTbIBaeT MephI 10 obecrede- | BIOMpAET THI OXPAHHOTO JOKYMEHTA B 3aBUCUMOCTH OT 00b-
HUIO PeKUMa pecypcodPdek- | eKTa HHTEIUICKTYaIbHON COOCTBEHHOCTH

THUBHOCTHU Ha MPCAIIPUATHH OIpPCACIACT BUA AOTOBOpaA O Iepeaadnu MMYIICCTBCHHBIX IIPaB B
3aBHCHMOCTH OT OOBEKTA I/IHTeJIHCKTyaHLHOﬁ COOCTBEHHOCTH

O(bOpMJI?IeT 3asBJICHUS HA BblA4y INATCHTOB, CBUACTCIILCTB Ha
00BEKTHI HpOMBIHIJ'ICHHOﬁ COOCTBEHHOCTH

0 OpMIISIET JTUIICH3UOHHBIC IOTOBOPBI

O0beM JUCHMILIMHBI COCTABIISIET 3 3a4ETHBIE SIUHULIBI.

(I)OpMI)I l'lpOMe)Ky'TO‘{HOi/i aTrrecranuu

dopma
OTYETHOCTHU

OuHas

3auer 4 cemecTp

Conep:xaHue TUCHUILTUHBI

Tema 1. UHTeIeKTyaJIbHAA COOCTBEHHOCTh: OCHOBHbIE NOHSAITHS, IPABOBAas OXpaHa
W NPaBOBasi 3allIMTA.

[TonsiTe MHTENIEKTYalbHOW COOCTBEHHOCTU. ABTOPCKOE IPAaBO, CMEXHbIE MpaBa, UHTEII-
JIeKTyaJIbHas! IPOMBIIIUIEHHAs! COOCTBEHHOCTh. PernoHanbHble maTeHTHbIe cucTeMbl. OCOOeHHO-
CTH perMoHaNbHBIX cUCTeM. MexayHapo/iHas maTeHTHas cuctema. EBponeiickas pernoHaabHas
NaTEHTHAsl cucTeMa. EBpasuiickasi pernoHalbHas NaTeHTHas cuctema. BcemupHas opranusanus
uHTeIeKTyanpHo cobctBeHHOCTH (BOWC). MexayHapoaHble KOHBEHIIMH 10 BOMNpOcCaM HH-
TEJIEKTYAJIbHOM COOCTBEHHOCTH. MeXayHapoIHbIe KOHBEHIIMH IO BOIMPOCAM HMHTEIJIEKTYallb-
HOW COOCTBEHHOCTH.

Tema 2. O0beKTbl HHTEJIEKTYAJIbLHONH COOCTBEHHOCTH.

OOBeKkThl MHTEIEKTyalbHOM coOcTBeHHOCTH. M300perenue. IlpaBa m3obperareneir u
IpaBoBasi OXpaHa M300peTeHMil. 3asBKa Ha M300peTeHue U ee skcneptusa. [loneznas mozens.
3asiBKa Ha MOJIE3HYIO0 MOJIEb U ee dKcnepTusa. [IpaBoBas oxpaHna nose3Hoit mojenu. ToBapHbie
3HAaKW. 3asBKa U SKCIEPTH3a 3asBKU HA TOBapHbIMA 3HaK. [IpaBa BiaaenbleB U MpaBoBas OXpaHa
TOBAapHBIX 3HAKOB. [IpombllieHHbIe 00pa3nbl. 3asiBKa HAa MPOMBIIIICHHBIH 00pasel U ee 3Kc-
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neprtusa. [IpaBa BiajenblieB U paBoBasi OXpaHa MPOMBILUIEHHBIX 00pa3ioB. HenobpocoBecTHas
KOHKYpEHIIMA. 3auura oT HeI00pOCOBECTHOM KOHKypeHLMH. [IpaBoBast oxpaHa mporpamMm st
OBM u 6a3 gannbix. Peructpanus mporpamm 1t 9BM u 6a3 nannbeix. [IpaBa aBTopoB.

Tema 3. Oco0eHHOCTH yUeTa, MHBEHTAPU3aAUMH NHTEJIEKTYAJIbHOI COOCTBEHHOCTH.

Oco0eHHOCTH yueTa MHTEIJICKTYAIbHOM COOCTBEHHOCTH KaK HEMAaTepHaIbHOIO aKTHBa B
COCTaBe MMYILECTBA OpraHU3ali. AMOpTH3alUs 00BEKTOB UHTEIIEKTYaIbHOW COOCTBEHHOCTH.
OCOOEHHOCTH HAJIOTOOOJIOKEHUSI TIPU CO3/IaHUH, NMPHOOPETEHUH W UCIOJIH30BAHUU OOBEKTOB
UHTEJUIEKTYaJIbHONH COOCTBEHHOCTH. DKCIIEPTU3a 00BEKTOB MHTEUIEKTYaIbHOM COOCTBEHHOCTH.

JIOKyMeHTBI, HeOOXOAUMBIE JUIsl HICHTH(PHUKAINN 00BEKTOB MHTEIIEKTYaIbHOM COOCTBEH-
HocTU. VIHBeHTapu3anust 00bEKTOB HHTEIUIEKTYaJIbHOH COOCTBEHHOCTH.

Tema 4. Ynpap/jieHue npoueccamMu Inepeiayd nMpaB Ha 00beKTbl HHTE/IEKTYAJIbHON
COOCTBEHHOCTH.

[lepeycTynka HCKIIFOUUTENbHBIX UMYILIECTBEHHBIX MpaB. JIuen3nonnoe cornamenue. Oc-
HOBHBIC BUJbI JULECH3WA. BUABl U yCIOBUS JUUEH3UOHHBIX IUIaTEXel. MeToabl OnpeaeaeHus
1eHbl JuieH3un. [leperoBopsl 0 mepemayue pe3ynbTaToB UCCIENOBaHUN U pa3paboTok. [Ipemiu-
[ICH3MOHHBIC COTJIAIICHUS: COTJIAIICHHE O KOH(DHUICHIIMAIBHOCTH, MPOTOKOJI (IMChMO) O Hame-
PEHHSIX, OMIIMOHHBIN 10r0BOp. JIOrOBOPHI O Mepeayde MmpaB Ha UCIOJIb30BaHNE 0OBEKTOB MHTEI-
JEKTYaIbHOW COOCTBEHHOCTH. [{0rOBOPHI, COMYTCTBYIONIME JIMIICH3UOHHON TOPTOBJIE: CorJjalie-
HUE 00 OOMEHEe CHelUalucTaMu, TUCTPUOBIOTOPCKUM JOTOBOP, KOHTPAKT HAa MPOAaXy (IOCTaB-
KY), COIJIAIIEHUE O CO3JaHUU COBMECTHOTO IIPEATIPHUSATHUS.

MesxtyHapoiHas TOPTOBIIS JIMLIEH3USIMH Ha 00BEKThI HHTEJUIEKTYalIbHOM COOCTBEHHOCTH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
B1.B.16 «JjeKTHBHbIE AUCUMILIUHBI 10 PU3HYECKOH KYJIbTYpe H CIOPTY»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTUCHMIIJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

YK-7 CnocobeH noaiepKuBath J0LKHbIH ypoBeHb (pU3HYeCKOH NMOATOTOBJIEHHOCTH /JIsl
o0ecreyeHus NMOJHOEHHOW CONHAIbHON U NPodecCHOHAIBLHOM 1eATEILHOCTH

NJI-1 (YK-7)

Bnageer onsiTtom moabdopa
COOTBETCTBYIOIIUX CPEICTB
TPCHUPOBKHU JJIS TTOIICPIKa-
HUs pusnyeckort GopMbI

YMeeT UcTonb30BaTh (PaKTOPHI MOJIOKUTEILHOTO BIMSHUS
3JI0pOBOr0 00pa3a >KMU3HU (PEKUM JIHS, AKTUBHBIM OTJBIX, 3aHs-
TUS PU3UUECKUMH YIIPAKHEHUSIMH, 3aKaTHBAIOIINE MTPOLETY-
PBbl, OTKA3 OT BPEIHBIX IPUBBIYEK U T.I1.) HA IPEAYIPEXKICHUE
paHHETo pa3BUTHUS MPO(PECCHOHANBHBIX 3a00JIeBaHUH U CTape-
HUE OpraHu3Ma, MojJIep>KaHue PEeNPOAYKTUBHON (DYHKLIUU Ye-
JIOBEKa

YMeeT ucnonb30BaTh NPUOOPETEHHBIE YMEHHS U HABBIKU B UH-

TMBHUTyaTbHBIX 3aHATUSAX (U3NIECKOIN KYITbTYpOi, ODHEHTHUPO-

BaHHBIX Ha MOBBIIICHHE PAOOTOCIIOCOOHOCTH, TIPEAYIIPEKICHHE
3a00JiIeBaHH

Ua-2 (YK-7)

Bnaneer merogamu Hampas-
JICHHOT'O BOCCTAHOBJICHUS U

CTUMYJISILIUU paboTOCIIOCO0-
HOCTH

BnaneeT HpI/IO6p€TCHHHMI/I SHAHUSIMHU U YMCHHUAMMU B IIPAKTHU-
YeCKOI JACATCIIBHOCTHU 1 HOBCGI[HCBHOﬁ JKHN3HHU

BrnaneeT TeXHOJIOTUSMU COBPEMEHHBIX 03I0POBUTEIBHBIX CH-
cTeM (U3UIECKOTO BOCITUTAHUS

O0beM ITUCHHMIIMHBI COCTaBIIsIeT 328 4acos.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®opma
OT‘-ICT?IOCTI/I Orez
3auer 1 cemecTp
3auer 2 ceMecTp
3auer 3 cemecTp
3auer 4 cemectp

Conep:xaHue TUCHUILIUHBI

CronenmnanbHas ¢pusnyeckas OAroTOBKA

1. O0mas ¢pusnveckas noaroroska (O®II).

OcHOBBI TeXHUKH Oe30macHOCTH Ha 3aHATHAX o ODII. Obmas ¢uszndeckas MOArOTOBKA
(coBepIlIeHCTBOBaHME JBUTATENbHBIX JACUCTBUN, BOCTIUTaHHE Pu3ndeckux kadecTB). Cpencrea u
meToapl ODII: pa3zMuHKa, CTpOeBble yIpakKHEHHUs, 00IIepa3BUBAIOIINE YIIPAXKHEHUs 0e3 mpe-

MCTOB, C IPCAMCTAMU.

2. JlerkoatjieTH4ecKui 0JI0K.
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OCHOBBI TEXHHKH 0€30MaCHOCTH Ha 3aHATUSX JICTKOH aTieTHKON. Xoap0a 1 ee pa3sHOBHU/I-
Hoctu. OOyueHne TexHuke xoab0bl. ber u ero pasHosuanoctu. O0ydyenue texuuke Oera. Coye-
TaHWE XOJbOBI C YIPAKHEHUSIMH Ha JbIXaHHE.

3. CnopTUBHBbIE UTPbI.

OCHOBBI TEXHUKH 0€30MMACHOCTH Ha 3aHATHSX UTPOBBIMU BUAamu criopra. OOyueHue de-
MEHTaM TEXHUKH BoJieriOoa, 6ackerdona, ¢pyrbdoa.

OcHOBHBIE NPUEMBI OBIIAJCHHS U YIPABICHUS MSUYOM B CIIOPTHBHBIX UTpax. YPaKHEHUS
B Mapax, TpohKax.

4. IlogBusKHBIE UTPBI U IcTa(eThl.

OcCHOBBI TEXHUKH 0€30MACHOCTH Ha 3aHIATHUSX. VTPBI ¢ MPOCTEUIIMMU CIIOCO0aMu Tepe-
JIBUKECHHS, HE TPEOYIONIUX MAKCHUMAIbHBIX YCHIUN U CIOXKHBIX KOOPAMHALIMOHHBIX JCHCTBUIA.
DcrtadeTsl ¢ mpeaMeTaMu U 6€3 HUX.

5. TanueBaJbHas1 a3poOdUKa.

OCHOBBI TEXHHKH 0€30IIaCHOCTH Ha 3aHATHUAX TaHLEBalIbHON a’pobukoil. OOmepa3BuBa-
IOMUC yHIpaXHCHHA B COUYCTAHMU C TAHLUCBAJIbHBIMH JIBUKCHHUAMU Ha OCHOBC 0a30BLIX I1aroB
0] MY3bIKaJIbHOE COIIPOBOKICHHUE.

6. O310poBHUTEILHAS THMHACTHKA.
OCHOBI)I TCXHHUKHN 6€3OHaCHOCTI/I Ha 3aHATHUAX 110 TUMHACTUKE.

6.1 'mmHacTHKA ¢ McNoJIb30BaHUeM (uTHo.Ia.
VYipaxkHeHUsT Ha paBHOBECHE, MU30METPUUYECKUE YIPAKHEHUS C MAKCUMAJIBHBIM MBbIIIECY-
HbIM HanpsbkeHneM (5—30 ¢) U3 pa3aMuHbIX UCXOAHBIX MMOJIOKEHHH.

6.2 CTper4uHr.

[Tcuxodusnonornyeckas XapakTepUCTUKA OCHOBHBIX CHUCTEM (PU3MUECKUX YNPaKHEHHI.
PazyunBanue 1 COBEpIICHCTBOBAHNE YIIPAKHEHHUI U3 Pa3IMYHBIX BHIOB CTPETYMHTA: TTACCUBHO-
IO ¥ aKTUBHOT'O CTaTMYECKOI0; MACCUBHOT'O U aKTUBHOI'O IMHAMHYECKOTO.

6.3 Kasutaneruka.
Pa3quBaH1/1e KOMIIJIICKCHBIX CTATHYCCKHUX pra)KHeHHfI, HaHpaBJ'ICHHI)IX Ha COKpaHIGHI/Ie Hu
PACTSKEHUE MBIIIILL.

6.4 IInaarec.
W3ydeHnue n oTpaboTKa KOMILUIEKCA YIPaXHEHUH TaHHOTO HamNpaBiCHUS C yYETOM M-
[IUHCKUX MPOTUBOIOKA3aHUN U PU3NIECKUX BO3ZMOKHOCTEN 00yJaromXxcs.

7. ApIxaTejibHAsi TAMHACTHKA.

O3zHakoMJieHHe ¢ Haubosee U3BECTHBIMHM BUIAMH AbIXaT€IbHOW TMMHACTHKHU (IbIXaTellb-
Has THMHacTuka Horos, byreiiko, Mroiepa, CrtpenbHuKoBOi). KoOMIUIEKCH ABIXaTEIbHBIX
YIPa)KHEHWI OCHOBAHHBIX Ha:

- ICKyCCTBEHHOM 3aTPyIHEHUHU JIbIXAHUS;

- ICKyCCTBEHHOM 3aJI€PIKKE JBIXaHUS;

- UICKyCCTBEHHOM 3aME/UICHUU JbIXaHUS;

- HICKyCCTBEHHOM IIOBEPXHOCTHOM JIBIXaHHH.

8. CycraBHasi rHMHAacCTHKA.
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Bunpl cycraBHO# rumMHacTHKY (cycTaBHas ruMHacThka HopOekoa, rumHactuka byOHOB-
CKOro, KuTaiickas ruMHacTuka (uuryH). Ilpasuna BeinonHenus. OcBoeHHE yIpaKHEHHUH.

9. Il1aBanme.

OcHOBBI TEXHUKH 0€30MaCHOCTH Ha 3aHATUAX MO IU1aBaHuI0. HauanbHoe oOydeHue miaBa-
Huto. [loaBmxkubie urpel B Boje. OCBOGHHE TEXHHKH CIIOCOOOB TUIaBaHUs (KpOJIb HA TPY.IH,
KpoJib Ha criHe, Opacc). CtapThl ¥ TOBOPOTHI. O0IIas U crienraibHas MOArOTOBKA IuioBHa (00-
[IME U CIEIUAIBHBIC YIIPAXXHEHUS Ha cyiie). AKBaadpoOHKa.

10. Camomaccax.
OCHOBHBIC TTPHEMBI CaMOMaccaka M MX IOCIEA0BaTEIbHOCTh. TeXHUKaA MpoBeaeHus. | H-

TUCHUYECKHUE TPEOOBAHMSI.

AnanTuBHas ¢usnyeckas KyJabTypa

Pasnen 1. Oowan guzuueckan noozomoexa (O®@II) (aoanmuenvie popmul u 6udbvl).

Tema 1. O®II.

OO6mas gusnueckas MOArOTOBKA (COBEPIICHCTBOBAHUE JIBUTATEIbHBIX ACHCTBUN, BOCIIHU-
tanue ¢uznueckux kadectB). CpeactBa u metoasl ODIL: cTpoeBbie ynpaxHeHHs], 00IIepa3Bu-
BalOIUE YIIPAKHEHUS 0€3 MPEMETOB, C MPEAMETAMH U JIp.

Tema 2. ODII.

VYrpakHeHus: Ui BOCIUTAHMS CHIIbL: YIPaKHEHHUS C OTSTOILIEHHUEM, COOTBETCTBYIOLIUM
COOCTBEHHOMY BE€CY, BECy IMapTHEpa M €ro MPOTHUBOJACUCTBUIO, C COMPOTHBICHUEM YIIPYTUX
MPEeIMETOB (dCMaHAephl U Pe3MHOBBIE aMOPTHU3aTOPHI), C OTATOLIEHUEM (TaHTENN, HAOMBHBIC MsI-
4n).

Tema 3. OPII.
VYropaxkHeHus: A7 BOCUTaHUS ObICTPOTHI. COBEPIIEHCTBOBAHUE JBUTATENBHBIX pPEaKIUN
MOBTOPHBIM PEarupOBaHUEM Ha pa3INYHbIE (3pUTENIbHbIE, 3BYKOBbBIE, TAKTHIIbHbIE) CUTHAJIBL.

Tema 4. OPII.
VrhpaxHeHus A BOCHUTAHUS BBIHOCIMBOCTH: YIPAKHEHHS WM 3JIEMEHTBI C MOCTENEH-
HBIM YBEJIMYEHWEM BPEMEHH MX BBITIOJIHCHHS.

Tema 5. O®II.

VYnpaxHeHus: Uis BOCIUTAaHUS TMOKOCTH. MeTopl pa3BUTHs TMOKOCTH: aKTUBHBIE (IIPO-
CThI€, IPYXUHSIINE, MAXOBBIE), TACCUBHBIE (C caMO3axBaTaMU WUJIHM € NMOMOIIbI0 napTHepa). Uc-
M10JIb30BAHNE TMMHACTUYECKUX YIIPAXKHEHHUH, DJIIEMEHTOB MOT'H, TUJIATECa, CTPETUNHTA.

Tema 6. ODII.

yr[pa)KHeHI/ISI JJI BOCITUTAHUS JIOBKOCTH. MeTO}II)I BOCIIMTAHUSA JIOBKOCTH. I/ICHOHB3OBaHI/Ie
MOJIBIKHBIX, CIIOPTUBHBIX HIP, THMHACTUYECKUX YIMPAKHEHUH, SJIEMEHTOB adpOOuKU. YTpaxk-
HEHUS Ha KOOPJAUHALIMIO IBH)KEHUU.

Pasnen 2. dnemenmut paznuunvlx 6udoe cnopma
Tema 7. Jleckan amnemuka (adanmusHvie 6udvl U opmbl).

[loka3aHuss ¥ MNPOTHBOMOKA3aHUSI K BBIOJIHEHHUIO JETKOATIETUYECKUX YIPAKHEHUM.
Xoan0a U ee pa3HOBHUIHOCTH, COUETAaHNE XOAbOBI C YIPOKHEHHUSIMHU Ha JIbIXaHHE, pacciabiieHue,
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C M3MEHEHUEM BPEMEHHU IPOXOXKIEeHUs AucTaHuuu. ber u ero pazHoBuaHoctu. ber Ttpycuoii.
Metoanueckre 0COOEHHOCTH 00Y4YeHUs CIIOPTUBHOM X0ab0e. CKkaHIMHABCKas X01b0a.

Tema 8. Cnopmuensie uzpel.

OOyueHue JIeMEHTaM TEXHUKH CIOPTHUBHBIX UTp (amanTuBHBIC (HOpPMBI): OackeT0OJI, BO-
neiibon, Gyrdom, HACTONBHBIM TeHHUC U Apyrue. OOIMe U CrenralbHbIe YIPAKHEHNUS UTPOKa.
OcHoBHBIE IPUEMBI OBJIaICHUS TEXHUKOW, HHAUBUIyaJIbHbIE YIPAXKHEHHS U B Mapax.

Tema 9. Iloosuosicnvie uepovt u 3cmaghemut

[TonBukHBIE UTPBI U 3cTadeThl C IPeAMETaMH U 0€3 HUX, C TPOCTEHIINMHU CITIOCO0aMU Tie-
peIBIDKEHUs, HE TpeOyrolue MpOSBICHUS  MAaKCUMANbHBIX  YCHWJIMM U CJIOXKHO-
KOOPJMHALIMOHHBIX JedcTBuil. [lenarornyeckas xapakTepuCTUKA MOABUKHBIX UTP U UX ajarl-
TUBHBIX (hopMm. JlocTymHbIe BUBI 3cTadeT: ¢ MpeaMeTaMu U 0e3 HUX.

Paspnean 3. Ilpogunaxkmuuecxkue 6uovt 0300posumenbHbIX ynpascHeHu

Tema 10. Ilpogunakmuuecxkan cumnacmuka, JIOK:

OOydeHue 1 COBEpPIICHCTBOBAHNE TEXHUKH BBIOJHEHUS CHEIMATBHBIX YIPaKHEHUHA IS
npoGUIAKTUKU PA3IMUHBIX 3a00JI€BaHHIA:

— HapyIIEHWH OMOPHO-ABUTaTEIBHOTO aImapara;

— HapylLIeHUH 3peHus

— HapyLIEHUH cioyxa

OOyueHue KoMIUIEKCaM YNpakKHEHHH MO MpOo(UIAKTUKE Pa3IMuYHBIX 3a00jeBaHUN (KOM-
TUICKCHI JiedeOHo# pusudeckoit KynbTypsl (JIOK)). Jleuebnas eumnacmura (JIOK), HanpaBicH-
Hasl Ha BOCCTAHOBJIEHUE U pa3BUTHE (PYHKIUI OpraHu3mMa, MOJIHOCTHIO WJIM YAaCTUYHO YTpadyeH-
HBIX CTYJICHTOM I10cJie 00JIe3HHU, TPABMBI H JIP.

Jleuebnas eumnacmuka (JIOK), HanipaBlieHHast Ha Pa3BUTHE KOMIIEHCATOPHBIX (DYHKIIMIA, B
TOM YHCII€ M JIBUTATENBHBIX, TP HATUYUU BPOKICHHBIX MATOJOTHNA; MPEIyNpexaeHue Mpo-
rpeccupoBaHus 3a00yieBaHUs WM (U3NUYECKOTO COCTOSIHUA cTyaeHTa. Obyuenue memodam (00-
niee pacciadiieHue MoJl MY3bIKY, ayTOTPEHUHT) CHAMUS NCUXOIMOYUOHATLHO2O HANPANCEHUS.
OOyudeHue MeTo/1aM MPOBEACHUS aHAIN3a IICUX0AMOIIMOHAIBHOTO COCTOSIHUSI OpraHu3Ma ¢ Mpu-
MEHEHHEM DEeJIaKCallMOHHBIX MeTOJNK. OBlIaZieHne METOJAMKON COCTaBJICHUS WHIWBUIYATIbHBIX
03/I0POBUTEIBHBIX HPOTPaMM, C YUETOM OTKJIOHEHUH B COCTOSHUH 3/10poBbs. OBlajeHHE HH-
CTPYKTOPCKOM MPAKTUKOM MPOBECHUS KOMILIEKCOB MPOGUIAKTUUECKOW TUMHACTUKH.

Tema 11. O300posumenvuas cumnacmuxa

@opMHUpPOBaHUE HABBIKOB IMPABHJIBHOTO JIbIXaHWS BO BpPEMS BBIMOJHEHUS YINPaKHEHHH.
OOy4eHue npIXxaTelabHbIM yIpaXHEHUSIM (110 MeTonauke ioru, doauduexc, A. CTpelbHUKOBOMH,
K. byreiiko u 1p.), HanpaBJICHHbIE HA AKTUBU3ALMIO JIBIXaTEIBHON U CEpAECUYHOCOCYIUCTON CH-
CTeMbl. 3aKaJliBaHUE U €ro 3HAUeHUE i1 OpraHu3Ma 4YejoBeka (3aHsATHs Ha ynuue). ['uruenu-
YeCKUE MPUHIMIBI U PEKOMEHAAINH K 3aKaJIUBaHUI0. MeToIMKa 3aKajluBaHUs COJHIIEM, BO3AY-
XOM U BOJIOU. HMcnonvsosanue snemenmos 0300posumenvHulx cucmem Ha 3aHATUAX: tioea, [lu-
namec, 6booughnexc, cmpemuune, a0anmusHas cumHacmuxa no byornosckomy u ap.

Tema 12. IIpouseoocmeennan cumnacmuka:

CpenctBa U METO/bI IPOM3BOACTBEHHON I'MMHACTUKU. METOUKa COCTAaBICHUS KOMILJIEK-
COB YIPaXHEHUH NMPOU3BOACTBEHHON 'MMHACTHKH C y4eToM Oynyiei npodeccuoHanbHo aes-
TEIbHOCTU CTYACHTA U UMEIOIMXCs (GU3NUECKUX U (PYHKIHMOHAIBHBIX OTPAaHMYEHHBIX BO3MOX-
HocTell. MIHCTpyKTOpCKasi MpaKTUKa MPOBEACHHS MPOU3BOJCTBEHHOW TMMHACTHKE C Y4eOHOM
TPYNION CTYIEHTOB.
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Pa3nen 5. Pummuueckan cumnacmuka (a0anmupo8anHas, 8 COOmMeemcmeaul ¢ Ho30J102U-
ell, UMerOWUMUCS YYHKYUOHATLHBIMU U PUIUYECKUMU OSPAHUYEHUAMU).

Tema 13. Adpoduka.

BeinosnHeHne 0011epa3BUBAONIUX YIIPAKHEHUH B COYCTAHUH C TAHIICBAILHBIMU JBIKEHU-
SMH Ha OCHOBC 63,3OBBIX 1aroB 1o My3bIKaJIbHOC COIMPOBOXIACHHUC, pa3yuUNBaHUC 0a30BBIX IIIa-
T'OB a3pOOMKH OTACIBHO U B CBSI3KAX; TEXHUKHU BBITIOJTHEHUS (PU3MYECKHUX YIPAKHEHHH, COCTAB-
JSIFOIIMX OCHOBY Pa3IMYHBIX HANpaBJIEHUH M MporpamMM a’poOHKH. PazyuymBaHHE KOMILJIEKCOB
YIPaXXHEHUH CHJIOBOM HAINpPaBJICHHOCTH, JIOKAILHO BO3JCHCTBYIOIIUX HA pa3jIMYHBIC TPYIIIHI
MBIIIII.

Tema 14. ®uT6oa-TUMHACTHKA (29pOOUKA)

OcoOeHHOCTU coAepKaHus 3aHATHI 10 GUTOOI-TUMHACTUKE. Y TIPaXKHEHHUS JIOKAJILHOTO U
PErHOHAJIBHOTO XapaKTepa, YNPaKHEHUsI HAa paBHOBECHE, U30METPUUECKHUE YIPAXKHEHUS C MBbI-
[IEYHBIM HAIMPSHKEHUEM U3 Pa3IMYHBIX UCXOJHBIX MOJIOKESHUH.

Kpatkass mncuxodu3monornveckas XapakKTEpPHCTHKA OCHOBHBIX CHCTEM (PU3WYCCKUX
yrnpaxHeHui. PekoMeHaauu K COCTaBICHUIO KOMIUIEKCOB YIPAXHEHHWM MO COBEPIIEHCTBOBA-
HUIO OTJENBHBIX (PU3MUYECKUX KAUECTB C YUETOM HMMEIOIIUXCS OTKJIOHEHUH B COCTOSIHUU 3710PO-
BbSL.

Pa3zoen 6. ILnasanue.

Tema 15. OcBoeHHe TeXHUKH JOCTYIHBIX CIIOCO00B IJIABAHMS.

OCHOBBI TEXHUKH 0€30MIaCHOCTH Ha 3aHATHSIX 10 TuiaBaHuio. [IpaBuiia mosepeHus Ha Boje.
HauanbHoe oOyuenue miaBaHuto. IloaBmkHble Urpsl B Bojie. OCBOCHHE TEXHUKU JOCTYITHBIX
crnoco6oB muaBaHus. OOuMe U cHelualbHble YIPaKHEHUS Ha cylle B OOy4eHUHU IJIaBaHUIO.
AxkBaaspoOuka.

Oo0mas ¢pusnyeckasi NOArOTOBKA

Paszgen 1. Jlerkas atjieTuka

Tema 1. Jlerkas aTjeTuka.

TexHuka Oera Ha KOPOTKHE AUCTAHIUH; CTapT, CTAPTOBBIN pa3oder, Oer Mo AUCTaHIUU, HU-
HI/IHII/IpOBaHI/IC. Pa3BI/ITI/Ie OCHOBHBIX (1)H3H‘-I€CKI/IX KAa4yeCTB CpeI[CTBaMI/I J'Iél"KOfI ATJIICTUKHA.

Tema 2. Jlerkas aTjieTHKA.
COBCpH_IeHCTBOBaHI/IC TeXHHKH Oera Ha KOPOTKHUC NUCTAHIINH.

Tema 3. Jlerkas atJieTuka.
Texnuka Oera Ha cpeHUE U NTMHHBIE TUCTAHINH: O€T 1O MPSIMOM, Oer Mo MOBOPOTY.

Tema 4. Jlerkasa arjieTuka.
CoBepIlieHCTBOBaHUE TEXHUKU Oera Ha CPeIHHUE U JITMHHBIC JUCTAHIINU.

Tema 5. Jlerkaga arjeruka.
TexHuka TpeIKKa B IJIUHY C pa3dera crocoOOM «COTHYB HOTH»: pa30er, OTTaJIKUBaHUE,
MOJIET, TPU3EMIICHUE.

Tema 6. Jlerkas aTjieTuKA.
CoBepIeHCTBOBAaHUE TEXHUKH MPBIKKA B JUTMHY € pa3zdera crocodoM «COTHYB HOTH.
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Pa3nen 2. CnopruBHble Urpbl. OCHOBBI TEXHUKH CIIOPTUBHBIX UT'P OACKETOOJI, BOJICHO0T,
bytbon

Tema 7. CiopTUBHbIE UTPbI.

TexHuka rnepeMenicHui B CIOPTUBHBIX UIPaX.

Tema 8. CnopTUBHBIE UIPBI.
TexHuka BlIaIcHUs MSIYOM B CLIOPTUBHBIX UTPaAX.

Tema 9. CiopTUBHbIE UTPbI.
Texuuka HI'PLBI B 3alIMTC U HAIIAACHUHW B CIIOPTHBHBIX UI'paAX.

Pa3nen 3. 'mmHacTHYecKue ynpa:kHeHHs ( ¢ IpeaMeTaMHu M 0e3 mpeAMeTOB), YIPakK-
HeHHMs1 Ha TpeHa:kepax. CTpoeBble NIPUEMBI Ha MeCTe U B JBM)KEHUU. OCHOBBI aKpOOATHUKH.

Tema 10. 'umHacTHYeCKHE YIIPAKHEHUS
VYrpaxHeHus ¢ OTATOIMICHUSIMU U 0€3 OTATOLICHUH, YITpaKHEHUS Ha TPEHaXepe.

Pa3zgen 4. dutHec.
YupakHeHus1, HallpaBJICHHbIC Ha TAPMOHMYHOE Pa3BUTHE (U3MYCCKUX KAUECTB YEIOBEKA,
y.]'IquHGHI/IC €0 BHCIIHECIO BHU1a

Tema 11. KosoHneTnka, nmjarec.

TexHuKa cOONIOICHUS MTPABUII JIBIXaHUS BO BPEMS BBIMIOJHEHUS (PU3MUECKUX YIIPaKHEHUI
Ha PasHbIC I'PyHIIbl MBIIIIL]

Cratrueckoe BBIIIOJTHEHUE YITPAKHEHUN HA COTJIaCOBAaHHOCTH JIBMXKEHUS C JIBIXaHUEM.

Tema 12. Mora, purmuka.
Komruiekc ynpaxHeHUN I YIY4IISHUS 3J0pPOBbS, HOPMaJIU3AIUU PaOOTHI OTIEIbHBIX
OpraHoB.

Pa3nes S. CnopTHBHO — 0310POBHTE/IBLHOE IVIABAHHE

Tema 13. CnopTHBHO — 0310POBHTE/IbHOE IIJIABAHHE

CosepuieHcTBOBaHNE TeXHUKH IiaBaHusA. (Kponb Ha rpyau, Kposib Ha crnuHe, Opac). Bol-
IMMOJIHCHUEC CTAPTOB U ITOBOPOTOB. HpOHJ’II)IBaHI/Ie AUCTaHIIUN 50 M BOIBHBIM CTHJIEM.

IoBbIlIeHNE CHOPTHUBHOIO MACTEPCTBA: 0aCKeT00.1

PA3JIEJ 1. OBIIASI ®U3NYECKAS U CITIOPTUBHO TEXHUYECKAS MO/I-
I'OTOBKA.
Cpenctsa obmeli pu3nyeckoi moAroTOBKU O0acKeTOoIHCTA.

Tema 1. PazButne cuJjbl .
Komruiekesl ynpaskHeHUI 1711 pa3BUTHSI CHIIBI MBI,

Tema 2. PazBuTne ObICTPOTHI.
Kommuiekcsl ynpaxHeHU U1 pa3BUTUS OBICTPOTBHI.

Tema 3. Buabl BHIHOCJIMBOCTH M €€ pa3BUTHE Y HTPOKOB.
Kommuiekcs! ynpaxHeHU 171 pa3BUTHS IPBDKKOBOW, CKOPOCTHOW, UIPOBOM BBIHOCIMBO-
CTH.
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Tema 4. PazButHe crieniuaibHONH THOKOCTH.
Kommiekcsl ynpakHeHUH U pa3BUTHs CIIEHAIbHON THOKOCTH (TIOJABMKHOCTH B CyCTa-

BaX, YKPCIJICHUEC MBIIICYHO-CBA30YHOI'O annapaTa).

HUMH.

Tema 5. Pa3BuTHE JJOBKOCTH.
KoMIutekcsl ynpaKHEHHI U1 pa3BUTHs JIOBKOCTH M YIIYYIICHUS KOOPIMHALIMM JBUXKE-

PA3JIEJI 2. TEXHUKA HAITAJIEHW L.

Tema 6. O0yueHue ¥ COBePLIEHCTBOBAHNE TEXHUKE MepeMelIeHHi.
CrniocoObI nepeMelieHust UTPOKOB B UTpe: X0/1b0a, Oer, IPbIKKU, OCTAHOBKH, IIOBOPOTHI.

Tema 7. O0yueHne u coBeplIeHCTBOBAHUE TEXHUKE BJIA/IEHUSI MIYOM.
7.1 JloBJas msa4a.
CrocoObI JIOBIIM Msi9a B Pa3UYHBIX €T0 MOJOKEeHMsIX. [IpaBuibHas MOCTaHOBKA KUCTEH U

PYK B LIEJIOM.

3UHY.

OH1H.

7.2. llepenauu msiua.

Crioco0sbI iepeauun Msua.

7.3 Bpocku B KOpP3MHY.

Crioco0b1 OpockoB B 6ackeTOosie. Da3bl ABMKCHUHN TIPH PA3IMIHBIX BUIaX OPOCKOB B KOP-

7.4 Benenue Msa4a.
Crioco0bI MepeIBIKEHUS UTPOKA C MSIOM.

PA3JIEJI 3. TEXHUKA 3AIIUTHI.

Tema 8. TexHuka nepemerieHUi.
Croiiku. Xoaws6a. ber. [Ippoxku. OctanoBku. [I0BOpOTHI.

Tema 9. TexHuKa NIPOTHUBOECTBUS U OBJIAJCHUS MAYOM.
[TepexBat. BeipaBHuBanue. BeiOuBanue. HakpbiBanue. CoueTaHue MprUeMOB.

PA3JIEJ 4. TAKTUKA HAITAJTEHUSA.

Tema 10. UnauBuayajbHble TAKTHYECKHE 1€ICTBUS B HANIAl€eHUHU.
JetictBus 0e3 Ms4a, IEHCTBHS C MSIYOM.

Tema 11. I'pynnoBbie TaAKTHYECKHE AeliCTBHS.

BsaumopeiictBue n1Byx UrpokoB. BzanmoaelicTBue Tpex UrpokoB. Bapuantsl 1 komMOuHa-
Tema 12. KomanaHble TAKTHYECKHE NeHCTBHUS.

CrpemurensHoe HanajzeHue. [lo3unmonHoe HanaaeHue.

PA3JIEJI 5. TAKTUKA 3AIIIUTHI.

Tema 13. UnauBuayajJbHble TAKTHYECKHE 1eliCTBUS.
JleiicTBUS MPOTUB HAMAJAIOIIEro ¢ Mia4oM. /leiicTBUS MpOTUB HaMalaIoIero 6e3 Maya.

Tema 14. I'pynnoBble TaKTHYeCKHe AeliCTBHS.

— 143 —



28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

B3aumoneiicTBrue n1ByX UrpokoB. B3aumoaencTBue Tpex UTPOKOB.

Tema 15. KomaHaHbIe TAKTHYECKHE JeHCTBHUS.
KonuenrpupoBannas 3amura. Paccpenorouennas 3amura.

PA3AEJL 6. COBEPIHEHCTBOBAHUE HABBIKOB UI'Pbl B BACKETBOJIE.

KomMruiekcsl crnienuanbHbIX YIPAKHEHUM ISl COBEPILIEHCTBOBAHUSI MTPOBBIX HABBIKOB U
BOCIMTAHUS YHUBEPCAJIbHBIX UTPOKOB (B 3amuTe, HanageHuu). OtpaboTka B3aUMOJCHCTBHI UT-
POKOB B IIPHU PA3TMYHBIX TAKTUKAX UTPHI.

IloBbIlIEHHE CIIOPTHBHOI0 MAaCTEPCTBA: B0JIEii00J1

PA3JEJ 1. OBIIASI ®UBNYECKAS U CIIOPTUBHO TEXHUYECKAS MMOA-
IF'OTOBKA.

CpenctBa o0melt GU3HIECKON MOATOTOBKH BOJICHOOIHCTA.

Tema 1. PazBuTHe CHJIBLI MBIIIIII.

Komimiekcrl ynpa)KHeHI/Iﬁ AJI pa3BUTUA CUJIbI MBIIIII.

Tema 2. PazButue 0bICTPOTHI
Kommiekcsl yrpakHeHUH 1711 pa3BUTUS ObICTPOTHI.

Tema 3. Buabl BBIHOCJIMBOCTH H €€ Pa3BUTHE Y HTPOKOB.
KoMIutekcs! ynpaxHeHUN I pa3BUTUS MPBDKKOBOM, CKOPOCTHOM, UIPOBOM BBIHOCIIHBO-
CTH.

Tema 4. PazBuTHe cienuaJbLHON T'MOKOCTH.
Kommuiekcsl ynpaxHeHU 1 pa3BUTHS CHENMAIbHOM T'MOKOCTH (IIOJBUXKHOCTh B CyCTa-
BaX, YKPEIJICHUE MBIIIIEYHO-CBSI304YHOIO alapara).

PA3JIEJI 2. TEXHUKA HAITAJIEHWSL.

Tema 5. O0yueHne u COBepHICHCTBOBAHUE TEXHUKE NepeMeleHH .
CrapToBble cTOIKH, UX BU/bL. CrIOCOOBI TEpEMEIEHUsI UTPOKOB B UIPE.

Tema 6. O0yueHne 1 coBeplIEeHCTBOBAHUE TEXHUKE BJIAICHUS] MAYOM.

Ilopaua, nepenaua, HanagaOMK y1ap U UX XapaKTEPUCTUKA.

6.1 Ilogaua.

Hwxusis npsmas nonava. Hikasst 6okoBast monada. Bepxusst mpsimas mogaya. Bepxasis
OOKOBas mojaaya.

6.2. Ilepenaua.

Bepxwnssa nepenada nsymsa pykamu. Ilepenada B npepkke. Ilepenaua onnoit pykoi. [lepe-
Jlaya Ha3ajl.

6.3 Hanapaommue yaapbl.

Buapl Hanajaronmx ynapoB, UX OCOOCHHOCTH M oTinuMs . [Ipsmoii Hananarommid yuap.
BbokoBoii Hamanarommii yaap. Hamanaromuii yaap nepeBos (¢ TOBOPOTOM TYJIOBHIIA).

PA3JIEJI 3. TEXHUKA 3AIIUTHI.

Tema 7. Texuuka nepemenieHuii.
Xonn0Oa. ber. Ckauoxk.

— 144 —



28.04.02 «HanoumxeHepus»
«MHXKeHepHbIe HAHOTEXHOJIOTUH B MallTHHOCTPOCHHUH

Tema 8. Texuuka npoTuBOAEHCTBHIA.

8.1 IIpuem msua.

[Tpuem msiua cHU3Y OBYyMSI pykamu B omope. [Ipuem Msya cHU3Y OJHOM pyKOil B omope.
[Ipuem msiua cBepXy AByMs pykamu B omniope. [Ipuem msiua cBepxy B naJeHUU.

8.2. buokupoBanme.

®Da3bl TEXHUYECKOTO TIpreMa «OJIOKHPOBAHHEY.

PA3JIEJI 4. TAKTUKA HAITAJIEHUSL.

Tema 9. UnauBuaya bHble TAKTHYECKHUE I€HCTBUS B HANIAICHUH.
[Tonaun. Ilepenaun. Hanagaronue ynapsl. CriennaibHble YIPaXKHEHUS 11 OOyYCHHS HH-
JTUBHUIYaJIbHBIM TAKTUYECKUM JIEHCTBUSIM U COBEPLICHCTBOBAHUS B HUX.

Tema 10. 'pynnoBble TAKTUYECKHE TeHCTBUS.
B3aumopeiicTBue 1ByX UrpokoB. BzauMozeiicTBue Tpex — 4eTblpex UrpokoB. BapuaHTtsl u
KOMOWHAIIUH.

Tema 11. Komanauble TAKTHYECKHE el CTBUS.

Cucrema Urpbl 4epe3 Urpoka nepenneit uHuu. CucrteMa Urpbl 4epe3 Urpoka 3aaHen Ju-
HUM, BBIXOJSIIETO K ceTKe. UepeaoBaHUe CUCTEM WIPhbl U BXOIAIIMX B HUX TAKTUYECKHX JICH-
CTBUU.

PA3JIEJI 5. TAKTUKA 3AIIUTHI.

Tema 12. UnauBuayabHble TAKTHYECKHE 1eCTBHS.
JeiictBus 0e3 msya. [leificTBus ¢ Msiuom. BapuaHThl.

Tema 13. I'pynnoBble TakKTHYeCKHUe JAelicTBHS.
B3auMozeiicTBue UIPOKOB 3aJHEW JIMHUM. B3aumoaencTBHE UTPOKOB IEPEIHEN JIMHHUMU.
B3aumoseiicTBue UrpOKOB MeXAY JIMHUSIMU. BapuaHTsl 1 koMOMHAIUH.

Tema 14. KomaHaHbIe TAKTHYECKHE e CTBUA.
BzaumopeiicTBue B 3amuTe MPOTHB aTaku MPOTUBHHKA (TIOcTe cBoei mojaaun). Bzanmo-
JIEHCTBHE B 3aIUTE MPOTUB KOHTPATAKHU MPOTHUBHUKA. BapraHThl 1 KOMOWHAIIUH.

PA3JIEJI 6. COBEPIIEHCTBOBAHUE HABBIKOB UI'PHI B BOJIEMBOJIE.

KoMIutekcsl cnenuaibHbIX YIPAKHEHUM U1 COBEPIICHCTBOBAHMS WIPOBBIX HABBIKOB U
BOCIIUTaHMsI YHUBEPCAJIbHBIX UTPOKOB (B 3aiuTe, HanaaeHun). OTpaboTka B3auMoJeHCTBUI UT-
POKOB IIpH Pa3INYHBIX TAKTHKAX UT'PBHL.

IToBbIllIEHHE CIOPTUBHOI0 MAaCTEPCTBA: d)VTﬁOJ]

PA3JIEJI 1. OBIIAS ®PU3NYECKASA U CIIOPTUBHO TEXHHUYECKASA ITO-
I'OTOBKA.

Tema 1. Pa3zBurHe CHJIBI .

Komruiekcsl ynpakHeHU 7151 pa3BUTHSL CUITbI MBI,

Tema 2. PasBuTHE CKOPOCTHBIX KA4€CTB.
Kommuiekcsl ynpaxHeHH! I COBEPIICHCTBOBAHMS CKOPOCTHBIX Ka4eCTB.

Tema 3. Buabl BLIHOCJIMBOCTH U €€ Pa3BUTHE Y HUTPOKOB.
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Kommekcsl yrpaxHeHUH U1l pa3BUTHS MPBIKKOBOM, CKOPOCTHOM, UTPOBOM BBIHOCIUBO-
CTH.

PA3JIEJI 2. TEXHUKA UI'PHI.

Tema 4. O0y4eHune v COBEPIIEHCTBOBAHME TeXHUKE MepeIBUKEHHH.
Crioco0sbI epeMeneHust UTPOKOB B HTpe: Oer, MPBDKKU, OCTAHOBKH, IIOBOPOTHI.

Tema 5. O0yyeHue ¥ COBEPIIEHCTBOBAHME TeXHUKE BJIAJCHUSA MAYOM.

5.1 Yaapsl no msuy.

Buner 1 cioco6s! ynapoB o Msuy. [lonoxkeHue Tena npu BHITOJHEHUH YAAPOB 10 MSUY.
5.2. Benenue Ma4ua u 00MaHHbIE IBUKeHUS ((PUHTBI).

CniocoObI BesieHUs MsT4a.

5.3 Ot6op Msua.

Cnioco0s1 oTOOpa Msaya B pyTtodOIIE.

5.4 Texnuka Bparaps.

CpencTBa 1 TeXHHUKA BpaTapsl.

PA3JEJI 3. TAKTUKA UI'PBI.
Tema 6. TakTHKA HAAAEHUA.
WuauBuayanbHas, TPYNIoBas, KOMaHAHAs TAaKTHUKA.

Tema 7. TakTHKA 3aIIIUTEI.
I/IHIH/IBI/II[yaJH)Haﬂ, FPYHHOBaSI, KOMaHIHAs TaKTHUKaA.

PA3JEJI 4. COBEPHIEHCTBOBAHUME HABBIKOB UT'PbBI B ®YTBO.IE.

KoMIuiekcsl crnenuaibHbIX YIPA)KHEHUHM Il COBEPIICHCTBOBAHMS WIPOBBIX HABBIKOB U
BOCIIUTaHMs YHUBEPCAJIbHBIX UTPOKOB (B 3aluTe, HanajgeHuu). OTpaboTka B3auMoJeCcTBUI UT-
POKOB B IIpH Pa3/JIMYHBIX TAKTUKAX UIPHIL.
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AHHOTAIUA K padoyeil mporpaMmMe JUCUMILIHHBI
b1.B.17 «IIpoexkTHas padoTa B npodecCHOHAILHOM eI TeJIbHOCTH

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HammeHnoBanue
WHJIMKATOpa

PGSYJ'IBTH,TBI o6yquI/1;1 IO JUCLMITIIIMHE

YK-1 Cnioco0eH ocymecTBJIsSIT

b MNOMCK, KpUTHYECKHIT aHAJIHU3 U CHHTe3 HHPOPMALUH, TIPUMEHATH

CHCTEMHBII MOAXO01 Jisl PCHICHUSA NMOCTABJCHHBIX 3a1a4

-1 (VK-1)

YMeeT BBISBIATH MPOOJIEMBI U
aHAJIU3UPOBATh MYTU UX pe-
LICHUS, pelIaTh IPAaKTUKO-
OpUEHTHPOBAHHBIE 3a/1a4UH

AHanu3upyer 3a1ady, BbLIenss ee 0a30Bble COCTABISIONINE

Omnpenensietr ¥ pamkupyeT HHPOpMannio, TpeOyeMyFO TSI PeIIeHUs
MIOCTABJICHHON 33aJ1a4u

OcymecTBIsIeT TOUCK WHPOPMAIIMH TS PEIISHs IOCTaBIeHHON 3a71a-
YH 10 Pa3IUYHBIM THIIAM 3aIIPOCOB

YK-2 Cnioco6eH onpeneasiTh KPyr 3aa4 B paMKax MOCTABJIEHHOH! IeJIH H BLIOHPATh ONTHMAJIb-

HbIe CIIOCOOBI MX pelIeHns, U
OrpaHMYeHU i

X0ad 13 HEﬁCTBymmHX NMpaBOBbLIX HOPM, UMECIOLIIHUXCS PECYPCOB A

Na-3 (YK-2)

YMeeT caMOCTOSITENBHO OIpe-
JeISTh LeNU e TeIbHOCTH,
TUTAaHUPOBATh, KOHTPOIUPO-
BaTh U KOPPEKTUPOBATH TPO-
EKTHYIO JIeATeNIbHOCTb, BBIOH-
past yCIlelIHbIe CTPaTeruu B
Pa3JINYHBbIX CUTYallUAX

Dopmynupyer npodieMy, peleHre KOTOPOH HAIPSIMYO CBA3aHO C
JIOCTHKEHHUEM LIeJIM TIPOEKTa, ONPEAEIAeT CBI3U MEXKIy IOCTaBIEHHBI-
MU 33J]a4aMU M 0’)KUJaeMble pe3yJIbTaThl UX PEelIeHUs

Pa3pabartbeiBaeT KOHIIETIIHIO MTPOEKTa B paMKax 0003HAYEHHOH MpooIte-
MBI: (hopMyIupyeT 1elnb, 3a1a491, 000CHOBBIBACT aKTyaIbHOCTD, 3HAYH-
MOCTb, O KMUJACMBIC PC3YJIBTATEI 1 BO3SMOKHBIC C(bepbl X NPUMCHCHUA

Pa3pabaTbIBaeT I1aH pealn3anny MPoeKTa ¢ UCIOIb30BaHHEM HHCTPY-
MEHTOB IIJIAHUPOBAHHUS

OmnpenensieT UMEIOLIMECS pECYpPChl M OTPaHUYEHUs], AEHCTBYIOIINE Mpa-
BOBBIE HOPMBI B paMKax MOCTaBJICHHBIX 3a7a4

Jenaet BBIBOJBI U MPECTABISACT HHPOPMAIIHIO MO IPOEKTY B yI0OHOM

AJI BOCIIPpUATHUS BUAC

YK-3 Cnioco0eH ocymecTBJIAT
MAaHJe

b COIHAJIbHOE B3aUMO/IelicTBIE U pe€ajin30BbIBATH CBOIO POJIb B KO-

U1-3 (YK-3)
YMeeT pa60TaTL B KOMAaH/JI€ U

Peanusyer cBOIO pojib B KOMaHE, UCXOAS U3 CTPATErHH COTPYIHHYE-
CTBa JUIsl JOCTHIKEHUSI IOCTABICHHOHN LIEJIH

OpPraHU30BBIBaTH PabOTY KO-
MaH/Ibl, BEIpadaThIBas KO-

AHanm3upyeT BO3MOXKHBIE MTOCIIEACTBUS JIMYHBIX IEHCTBHUH U TUTAHUPY-
€T CBOM JICUCTBUS JIJIsl JOCTHKEHUS 3aJJaHHOTO pe3ybTaTa

MaHJAHYI CTpATCruro Ajs 10-
CTHDKEHHMS ITOCTABJICHHOM e-

OcyecTriisseT 00MeH HH(pOpMAIUEH, 3SHAHUAMU U OTIBITOM C YICHAMHU
KOMaH/1bl, COOJII0aeT yCTaHOBIEHHBIE HOPMBI M MPaBUIIa KOMaHTHOM

JIn

paboTHI, HECET INYHYIO0 OTBETCTBEHHOCTH 3@ OOIIMH pe3ynbTaT

O0BeM JUCIHHMIIMHBI COCTABIsIET 4 3a4eTHBIE €UHUIIEL.

@DopMbI POMEKYTOYHOM ATTECTALMHU

®dopma
e Ounas
OTYETHOCTH
3auer 6 cemecTp
3ayer 7 cemecTp
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ConepxxaHue THCUUILIAHBI

[Ipoektnas unes. I'enepaumsi npoekTHbIx uaed. KomanmooOpazoBanue (oOpazoBaHue
MPOEKTHBIX KOMAaHJI), OMpeAeNicHUEe COCTaBa MPOSKTHOW KOMaHAbl. BEIOOp ynmaepa B KOMaH/E.
PaGoTa mpoeKTHBIX KOMaHJ ¢ BUTPUHOM MpoeKToB. Pacmpenenenue poiseld B komanue. [Ipu-
KpEIUICHHe HACTaBHHKA K MPOCKTHOW KomaHze. Pa3paboTka nacmopra mpoekra. Co3gaHue KOH-
neniuu npoekra. Konkperusaius akTyanbHOCTH, LEJIEBON ayIUTOPUHU, TPOOIEMBbI IPOEKTa, €To
1IeJIH, 3a]1a4, TJIaHa BBINOJIHEHUs npoekTa. OnpeelieHne petieHus U npoTorumna npoekra. Pado-
Ta MPOEKTHOM KOMaHJbl B paMKaX >»XHU3HEHHOrO LMKJIa MPOEKTa. BhINOMHEHUE KaleHIapHOTo
rpaduka peanuszanuu npoekra. [Ipem3amura mpoekra, SKcrnepTHeie THU. [loaBeneHne UTOTOB.
3anuTa npoekTa.
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AHHOTAIUA K padoyeil nporpaMMe TUCHHUILIAHBI
b1.B./1B.01.01 «IIpouecchl MoJiy4eHHsI HAHOMATEPHAJIOB»

Pe3y.]'leaTI>I Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynbTaThl 00yUeHUS IO JUCIUIIINHE
HHAWKATOpa ¥ ya AL

ITK-2 Cnoco0eH yyacTBOBaTh B pa0oTax 10 NPOU3BOACTBY M KOHTPOJII0 Ka4ecTBA NMPOAYK-
LM M3 HAHOCTPYKTYPHPOBAHHBIX MaTepHAJIOB

3HaeT OCHOBHBIE METO/IbI M IIPUEMBI IIOJIyUYEHUSI HAHOCTPYK-

NJ-1 (TIK-2) TYPHBIX MaTEPHAJIOB C 3aJaHHBIMU XapaKTEPUCTUKAMU
[TogOupaer TexHomoruueckue | Biameer MeTogamu U3y4eHHs! XapaKTEPUCTUK HAHOCTPYKTYP U
napaMmeTpsl mporecca Jiist KOMITO3UTOB HA UX OCHOBE

NPOM3BOJICTBA IPOAYKLIMHU U3 | YMeeT noaoupaTh 000pyJ0BaHHE ATl PEaTn3alii TEXHOIOTUH
HAHOCTPYKTYPUPOBAHHBIX Ma- | MOJIY4YE€HUS HAHOMOAU(PULUPOBAHHOMN MPOIYKIIMU; TapaMeTPhl
TEpUAJIOB rpolecca CHHTE3a KOMIIO3UTOB U HAHOMOU(UKATOPOB AJIs UX
IIOJIyYEHUs

Oo0Bem AUCHHUIIJIMHBI COCTAaBJIACT 3 3a4eTHBIE CAHNHUIIEL.

DopMbI IPOMEKYTOUHOI aTTeCTaAllNU

dopma
OTYETHOCTHU

OuHas

3auer 4 cemecTp

Conep:xanue TUCHUILTUHBI

Pa3pnen 1. YriepoaHnbie HAHOCTPYKTYPHBIE MAaTEPHAJbl M UX CBOMCTBA

Tema 1. OcHOBHBIC BHABI YIVIEPOIHBIX HAHAMATEPHAJIOB

@yiepeH. YriaepoaHble HAHOBOJIOKHA. MHOTOCIOWHBIE W OJHOCIOWHBIE YIJIEPOJIHbIE
HaHOTpyOKH. I'padpen. Mcropus otkpsiTus. CBoiicTBa.

Tema 2. O0nacTn NpMMEHEHHUs! YIVIEPOIHBIX HAHOCTPYKTYPHBIX MATEPHAJIOB
[lepcrieKTHBBI TPUMEHEHHUS YIJIEPOAHBIX HaHOMarepuanoB. OOJacTH NMPUMEHEHMs yrie-
POIHBIX HAaHOMaTepHUanoB. OyHKIIMOHAIBHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbl HA UX OCHOBE.

Tema 3. OJkcnepuMeHTAJbHble MeETOAbI [HATHOCTUKU  HAHOCTPYKTYp H
HAHOMATEepHaJIoB

DNeKTpOHHAs MUKPOCKOMHUs. PeHTreHo]a3oBbli U PEHTTEHOCTPYKTYPHBINH aHamu3. Tep-
MUYECKHH aHaJIN3.

Paszgea 2. CriocoObI moJiyyeHusi yriiepoAHbIX HAHOMATEPHUAJIOB

Tema 4. D1eKTPOAYTroBOM METO/ MOJYYCHHS YIJIEPOAHBIX HAHOMATEPHAIOB.

Oco0eHHOCTH peayn3aluyu 3JIEKTPOIYyroBoro Metoaa. JlIocTouHcTBa M HENOCTaTKHU. ATma-
patrypHoe oopmIIeHuE.

Tema S. JlazepHoe ucnapenue rpagura
OcobeHHOCTH pealn3alii MeTo/ia J1a3epHoro ucnapeHus rpagura. JlocToMHCTBa U HENlO-
CTaTKH. AnmaparypHoe opopMIIeHHE.
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Tema 6. I'a30¢a3Hoe xumu4eckoe 0CazKaeHue yrieBoA0poa0B
Ocob6ennoctu peanm3anuu ['@XO. JloctonHCcTBa W HEAOCTATKH. ArmmapaTtypHoe odopm-
nenue. Posb katanusaropa.

Tema 7. KaTaau3zaTopbl CHHTe3a YIJIePOAHbIX HAHOTPYOOK M HAHOBOJIOKOH
CrniocoObI nostydeHus: katanuruueckux cucreM. CocraB karanu3aTopoB. Ponb HocuTens u
MIPOMOTOPOB. METOIbI TUArHOCTUKHU.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B./IB.01.02 «IIpon3B0oacTBO HAHOMOAM(PUIIMPOBAHHBIX MATEPHAIOB)

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

ITK-2 Cnoco0eH yyacTBOBaTh B pa0oTax 10 NPOU3BOACTBY H KOHTPOJII0 Ka4eCTBA NMPOAYK-
LM M3 HAHOCTPYKTYPHPOBAHHBIX MaTepPHAJIOB

3HaeT aIOTPOITHBIE MOAU(DHKALINN YIIIEPO/1a, BBICTYHAIOIINE
HaHOMOAN(HUKATOPAMH PA3IMYHBIX MaTEPUAJIOB; OCOOCHHOCTH

NJ-1 (TIK-2) IOJIYYEHUSI HAHOCTPYKTYPHBIX MAaTEPHUAJIOB C 3aJaHHBIMH Xa-
[TonGupaer TeXHONOTHYECKHUE | PAKTEPUCTHKAMU
napameTpsl mporecca Juist Bnageer cnoco6amu mosty4eHus HAHOCTPYKTYPUPOBAHHBIX Ma-

IMPOU3BOJACTBA ITPOAYKIIMU HU3 TCPHUAJIOB U IIPOAYKIIMN Ha UX OCHOBC

HaHOCTPYKTYPUPOBAaHHBIX Ma- | YMeeT MoAOMpaTh METOIbI N3YUEHUS XapaKTePUCTHUK HAHO-
TEPUAJIOB CTPYKTYP ¥ KOMIIO3UTOB Ha UX OCHOBE, (HOpMY U CIIOCOObI
BBEJICHHUS HAHOMOIU(UKATOPA B MATPHILY HCCIIETyEMOTO MaTe-
puaia.

Oo0Bem AUCHHUIIJIMHBI COCTAaBJIACT 3 3a4yeTHBIC CANHUIIBI.

@opMbI IPOMEKYTOUHOI aTTeCTAllNU

®opma
OTYETHOCTHU

OuHas

3auer 4 cemectp

Conep:xanue TUCHUILTUHBI

Pazgea 1. IlpuMeHeHre HOBBIX AJUIOTPONMHBIX MOoAU(UKANUI yrjepoaa B KayecTBe
MOAH(PHUKATOPOB Pa3IHYHBIX MATEPHAJIOB.

Tema 1. Yrnepoansie HaHOTPYOKH, QysuiepeHsl U rpadeHbl Kak MOAU(UKATOPHI pa3jiny-
HBIX ()YHKIIMOHAJIBHBIX U KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

Tema 2. CriocoObl cMHTE3a YIIICPOAHBIX HaHOMOI[I/I(I)I/IKaTOpOB, nX OOCTOMHCTBA M HCOO-
CTaTKH.

Tema 3. Meroapl noJSy4eHHUs] KaTAJIUTHYECKUX CHUCTEM CHHTE3a YIJIEPOJHBIX HAaHOCTPYK-
TYPHBIX MaTEPUAJIOB.

Tema 4. TIporiecc BBeIeHHSI HAHOCTPYKTYP B pas3iuuHbie cUCTeMbl. OCHOBHBIE TEPMUHBI U
OTpe/IeIIeHusI.

Paznen 2. Ilpoumecc HaHOMOAM(HMUMPOBAHMSA MATEPHAJOB M €ro amnmnaparypHoe
opopmiieHue

Tema 5. Cnoco6bl pacnpesenenns HaHoMoIu(UKaTopa B pa3auuHbIX Matepuaiax. @opma
HaHOMOU(HKATOPA.

Tema 6. O0opynoBanue A nepepaboTKH MOJIUMEPHBIX MaTEPUATIOB.
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Tema 7. CriocoObl TMarHOCTUKKA HAHOMOAM(DUKATOPOB M HAHOMOIU(HUIIMPOBAHHBIX MaTe-
pHAIoB.

Tema 8. TexHonornueckoe o0OpyI0BaHUE AT MEPepabOTKU MOJIMMEPHBIX MaTepHalioB U
pE3UHBI (BaJIKOBBIE MAIIMHbI, SKCTPYIEPHI U JIP.)
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B./1B.02.01 «IIpoaBu:KeHHe HAYKOEMKHX TeXHOJIOT Hil»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

YK-2 Cnoco6eH onpeejaiTh KPYr 3a/1a4 B paMKaXx MOCTABJIEHHOMH 1[eJIM U BLIOUPATH OI-
THMAaJIbHbIE CIIOCO0OBI MX PeLIeHUs, HCXO0AH U3 AeiCTBYIOIIMX IPABOBBIX HOPM, HMEIO LM X-
Csl peCypcoB U OrPaHMYeHH

3HAeT OCHOBHBIC IPU3HAKH U IPUEMBI IPOIBUIKEHUS HAYKOEM-
KMX TEXHOJIOTM HAHOMHIYCTPHUH

Ymeet OpPraHru30BbIBATh MAPKCTHUHI'OBBIC MCPOIIPHUATHA
HaITpaBJICHHBIC HA IIPOJABUKCHHUA HayKOéMKI/IX TEXHOJIOTHI

HaHOUHIYCTPUU
W2 (YK-2) YeIp .. -

BHaILCGT HaBbIKaMH 0T60pa HAaYKOCMKHUX TCXHOJIOI'MHY HAHOWH-
BrisBisieT pesepBbl U pa3pa-

JyCTpUHU

OaThIBacT MEPHI 0 0OecTeye-
HUIO peKuMa pecypcodddex-
TUBHOCTH Ha IIPEIIPUITUN

YMeeT npoBOAUTH TEXHUKO-3KOHOMUYECKUI aHAJIU3 U pa3pa-
0aTbIBaTh MEPONPHUATHUS MO MOBBIIIEHUIO Y3P(HEKTUBHOCTH MPO-
JIBMOKEHUS HAYKOEMKHUX TEXHOJIOTMH HAHOUHIYCTPUHU

BJIaILCGT HaBbIKaMHM OIITUMHU3ALNU ACATCIBHOCTU IIPEATIPHUATUA
HAaHOMHAYCTPHUH B YCIIOBHUAX 3KOHOMUKO-IIPABOBOT'O PETYJIUPO-
BaHUA U OIpaHUYCHUS UCIIOJIB30BaHUA PCCYpPCOB, 00OCHOBEI-
BaTh U IIPOABUT'ATH HaYKOéMKI/Ie TCXHOJIOTUW HAHOMHAYCTPUU

O0bem AUCHUIIJIMHBI COCTaBJIACT 6 3a4eTHBIX CIAWHUIIL.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®opma
OTYETHOCTHU

OuHas

OK3aMeH 5 cemecTp

Conep:xaHue TMCHUILINHBI

Pa3znen 1. MeHe:KMEHT Ha NPeANPUATUSIX HAHOUMHIYCTPHH.

Tema 1. Hcropuyeckuil OnNbIT HHHOBAUMOHHOW JesiTesbHOCTH. CyIIHOCTH M
co/lep:KaHHe MEHEeIKMEHTa Ha MNpeINpPpUITHH [PH PpeaJu3auvMd HHHOBALUOHHOM
JesTeJIbHOCTH.

Ponp uHHOBanmii B ku3HH oOIecTBa. McTopusi yemoBedecTBa Kak MCTOPHS BaKHEHIINX
WHHOBAIMA. DTaIbl pa3BUTHU HHHOBAIIHOHHOW aKTUBHOCTHU U WX aHAJIU3.

Bakneiimye OTKpBITUS U UX POJb B PA3BUTHUU IUBWIM3AIMKA. HaHOTEXHOIOTHN U OMOWH-
KEHEPHS — COCTABJIMIOMNE (POPMUPYIOIIETOCS TEXHOIOTUUECKOTO YKIIa/a.

HuHOBaIMOHHAS aKTUBHOCTH MPEANPUATHS KaK BaKHEHIINI (HaKkTOp OOIIECTBEHHOTO pa3-
BUTHS. AHAJIN3 COBPEMEHHOTO YPOBHSI MHHOBAIMOHHOW aKTUBHOCTH MPEATPUSATHIA.

CTaTHCTHKAa MHHOBAIMA B 00JIACTH XMMHUH, OMOTEXHOIOTHMH U HAHOTEXHOJIOTUH. MIeHTH-
dbukarus nHHOBAIM. MexXayHapoaHasi CTaHIapTU3alus U KiaccuUKaIus HHHOBaIuii. MoHU-
TOPUHT MHHOBALMOHHOM JAEATEIbHOCTH NPEATPUATUMN.

NuHoBanmonHas cdepa u KOHKypeHTHas cpena. CojaeprkaHue MOHATHN «MEHEIKMEHTY,
«MEHEII)KMEHT Ha MHHOBALMOHHOM IIPEIIIPUSITUI.
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Tema 2. Ilpennpusitue HAHOMHAYCTPUU M MeHeKMeHT. CocTosiHMe MeHel>KMeHTa Ha
NpeanpUsITHAX HAHOMHAYCTPHUH M NIEPCIIEKTHBBI €ro pa3BUTHA.

CoBpeMeHHass KOHLENIMSA MEHEIKMEHTa B WHHOBAIMOHHOW cdepe. Buyrpennue
XapaKTEPUCTUKU NPEAIPUATHS, ONPEACIAIOIHUE YCIIEX MEHEI)KMEHTA.

Llenn, nx pazHooOpasue. CTpyKTypa OpraHu3aIiH.

CrnennanusupoBaHHOE  pa3lelieHHe  TpyAda. XHUMHUYECKOE€  MAUIMHOCTPOEHUE W
anmnaparocTpOCHUE  Kak  MOJOTpPAaciAb  HAHOMHAYCTPUHU. 3ajadyd M CHELHMAIU3aLus.
CrangapTusanys 1 MEXaHHU3aLus.

Buemnue (akTopel OKpyKawomed cpenbl M HHHOBAIMOHHON CQephl, BIHUSAIOIINAE Ha
3¢ (eKTUBHOCTh MEHEPKMEHTA Ha MPEeANPUATUSIX HAHOUHAYCTPUH. VIHHOBallMOHHAs KOHLETLUs
MEHEIKMEHTA, 00€CIIEUNBAIOLIET0 BHEAPEHUE TOCTHKEHUN HAHOTEXHOJIOTHH.

CI0)XHOCTb, TIOJBHIKHOCTb, HEOIPENEICHHOCTb, W3MEHEHHE CpEdbl PETMOHAIBHOU
SKOHOMUKH. DAKTOPBI MAKPO U MUKPO NIEPEMEH BHELIHEN CPEJIBI.

[TpeanpusiTie HAHOMHAYCTPUH KaK OOBEKT YIPaBICHHUS.

Buasl IpoayKTOBBIX M TEXHOJIOTMYECKUX MHHOBALMM, XapAaKTEPHBIX ULl NPEANPUATUI Ha
coBpeMeHHOM 3rtane. OOopyaoBaHWe Il HAHOMHJYCTPUHU, HOBBIE KOHCTPYKLMOHHBIE
MaTepHualibl HA OCHOBE HAHOTEXHOJIOTHA.

Oco0eHHOCTH OpraHu3alui BBITYCKa OOOpPYIOBaHHUA U Pa3pabOTKU TEXHOJIOTMH Ui
HaHOUHIYCTPUHU.

Tema 3. Llesn u 3a1a4u MeHeXKMEHTA HA NPeINPUATHA HAHOUHYCTPHH.

OpranuzaivoHHbIE TEOPUH, OOBICHSIONINE CYIIIECTBOBAHNE U COXPAHEHHE MPEATNPUATHUS B
WHHOBAIIMOHHOM cdepe.

[{enn — KOHEUHbIE COCTOSIHUS MPEANPUATHN HAHOMHAYCTPUH. XapaKTEePUCTUKH 3a]1a4.

3amaun ¥ (QYHKIMM MEHEIKepa MO MPOJABHKEHUI0O WHHOBAIMA B O0JACTH XWUMUH,
OMOTEXHOJOTHI, MaTepUaNOBEICHH TP BHITYCKE 00OPYIOBAHUS ISl XUMHUUECKON U MHILEBOI
MPOMBIIIUICHHOCTH, HAHOMHAYCTPHH.

llenn ympaBiaeHUss MHHOBALMOHHBIM MPEANPUITHEM Yepe3 MNpPHU3My OpPTraHU3aLUOHHBIX
TEOPHH.

Tema 4. 3akoHOMepHOCTH ¥ NPUHUMNBI YNPaBJeHHS TNPH  PpeaTH3alUH
WHHOBAIIMOHHBIX IPOEKTOB B BHICOKOTEXHOJIOTHYHBIX OTPACJISAX

OO011re 3aKOHbI ¥ 3aKOHOMEPHOCTH YIPaBJICHHUsI MHHOBALMOHHBIM IPEANPUITHEM. 3aKOHBI
Y 3aKOHOMEPHOCTH YIpaBiieHUs. MeXaHU3M HCIIOJIb30BAHUS 3aKOHOMEPHOCTEH M MPUHIUIIOB
yIpaBiIeHUs.

[TpyHIMIIBI ypaBIEHMs, UCHOJIb3YEMbIE BEAYIIMMH WHHOBAIIMOHHBIMHM OpIaHU3aLMSIMU
mupa. M3yuenue u 00001IeHHE OMbITA YNPaBICHUS BEIyIIMX MPEYyCHEeBAIOUIMX OpraHu3alui
Mupa.

[TpuHUIMIIBI yIIpaBlieHUs, UCTIOIb3YEMbIE MPU Pa3padOTKe U peaau3aluid MHHOBALMOHHBIX
IPOEKTOB B 00JIACTH HAHOTEXHOJIOTHH.

Tema S. ®DyHKIMN MEHEI)KMEHTA HA NPEeANPUATHH HAHOUMHAYCTPHHU

Konkpernsle (yHKIMHM MeHEI)KMEHTa B HHHOBAllMOHHOM cdepe MpH peaau3alnuu
IPOEKTOB JUIsl HaHOMHAyCTpuu. Pacmpenenenue (QyHKIMA ynpaBieHMs Ha NPEeANPUATHH
HaHOMHIyCcTpUH. Bunbl pynkumii. EAMHCTBO 1 B3aUMOCBSI3b (QYHKIIUH yIIpaBJIECHUS.

dopMUpOBaHUE MAaTPHULBI pacipeaesieH s 00s3aHHOCTe!. Brienenue pecypcos.

Pacyer TpynmoemMKocTH yrnpaBieHUECKUX (DYHKUMH NpU pealn3allid HHHOBALMOHHBIX
MPOEKTOB B 00JIACTH HAHOTEXHOJIOTHH.
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O6umme ¢yHKOMM Kak 2yeMeHTbl  ynpaBineHus. [IpenBuaenue.  OpraHuszanus.
PacnopsinurensctBo. Koopaunamus. Kontpons. Ilpumep ucmonb3oBanusi oOummx (QyHKIHMNA
YIPaBIICHUS.

Tema 6. [Iponecc ynpasjieHusI Ha IPeANPUSITAN HAHOUHAYCTPUM.

Conepxkanve U CTaAuM MpoIecca MPUHATHS YIPABICHUECKOTO PEHICHUS MO0 peau3aluu
MNPOJAYKTOBBIX M TEXHOJIOTMYECKMX HMHHOBAllMM HAa OCHOBE JIOCTH)KEHUN HAaHOTEXHOJIOTUU.
Tp€6OBaHI/I$I, MPEABABIACMBIC K TCXHOJIOTHUU MCHCIPKMCHTA.

Crneuuduueckrue yepThl Mpolecca ynpaBieHUs B HaHOUHAycTpuu. DyHKIMOHAIBHOE
cojepxaHue mpouecca yrpasieHus. CTaguu NPUHATHS YOPABICHUECKOTO PEHICHUS IO
CO3/IaHMIO HOBBIX BUJIOB IPOJIYKTOB Ha OCHOBE HAHOTEXHOJIOTUH.

Kputepun npuHSTHS yIPaBICHYECKOTO PEIIeHUs B chepe HAHOTEXHOJIOTHUH.

QopMmanbHbIE TPaBWIA M TOPOLEAYPbl MPHUHATHS YIPABICHUECKOTO pEIIeHUs Ha
HNpEeaIpUATUN HAHOUHYCTPHH.

MexaHu3M TNPUHATHS YOPABIEHYECKUX PEIICHUH [0 KOHCTPYMPOBAHHIO MAIUH H
TEXHOJIOTMYECKOI0 000py/10BaHUsl HA OCHOBE JIOCTHKEHUHN B 001aCTH HAHOTEXHOJIOTUH.

Tema 7. OpranuzanuoHsbie (POPMbI MEHEI)KMEHTa B HHHOBALIMOHHOM cepe.

AHanu3 OpraHM3allMOHHBIX XAPAKTEPUCTHUK MPENNPUATHS IO KPUTEPUIO COOTBETCTBHE
MHHOBALIMOHHOM KOHIENIMN MEHEKMEHTA.

HccnenoBanue  cleqylOIUX — XapaKTEPUCTHK:  OpPraHU3allMOHHO-IIpaBoBas  ¢opma,
KOHKpETHBbIe (YHKIIMM YIpaBJICHUS, MX Kilaccu(UKalmus Ha OCHOBHBIE, OOeCHeuMBaloIIne,
o0111ero yrnpasieHus, Clieluanu3anus, uepapxus, 1uana3oH KOHTPOJIS, TUIl CTPYKTYpBl, CTENIEHb
LHEHTpaau3auuu (JEeLeHTpadu3aluu), TEHJIEGHIUS K IUIOCKOM (BBICOKOM OpraHu3anun),
B3aMMOOTHOLIEHUE C BHELIHEN CPENON, MEXKIY MOAPA3ACICHUAMU, OTHOLIECHHUE K YEJIOBEKY, TUII
KOPIOPAaTUBHOU KYJIbTYPHI.

HamnpaBnenusi coBepIIeHCTBOBAHUS OpraHU3allMOHHBIX (JOPM MEHEDKMEHTa MpenpusiTHe
HAaHOMHIYCTPUH, HauOoJee YyBCTBUTEIbHBIX K MHHOBALMSIM B 0OJAacTH HAHOTEXHOJOTMM Ha
Pa3IMYHBIX CTaJMAX )KU3HEHHOIO IIUKJIAa OPraHU3alnu.

Tema 8. YnpaBiieHne HHHOBAIUSIMH HA MUKPOYPOBHe.

dopManu30BaHHBIE METOJIBI TEHEPAIMK W OTOOpa HJed MHHOBAIMOHHOW JESITEIbHOCTH
IpY MIPOU3BO/ICTBE MAIlIMH U 00OPYAOBaHUS Ha OCHOBE JOCTHKEHHUH B 00JIaCTH XUMHUH, OMOTEX-
HOJIOTUU ¥ HaHOTeXHOoJIornu. @opmMupoBaHue 0a3bl JAHHBIX 110 T€HEPALUU UIEH.

VYipaBieHue WHHOBALMOHHBIMU IPOLECCAMU 110 CO3JAHUIO U IPOABMIKEHUIO IIPOIYKLIUU
Ha OCHOBE HAHOTEXHOJIOTHA.

Juddy3us MHHOBaIMN Ha OCHOBE HAHOTEXHOJIOTUHN: CYIIHOCTh U OCOOEHHOCTH B pa3iny-
HBIX JKOHOMHYECKHUX cpenax. [loHsTHe WHBapHaHTHOCTH WHHOBauMii B nuddy3Hoil cpene.
Kommepruanu3zaiysi HOBIIECTB: CYIIHOCTH M OCOOEHHOCTH Ha Pa3HBIX CTaJUAX >KU3HEHHOIO
nukiIa. HaneXHocTh M IMarHoCTHKA B YIPABJICHUN WHHOBALUSIMH.

HNudopmalinoHHbIe TEXHOJOTHMH B HHHOBAIIMOHHOW AESATETHLHOCTH MPEANPHUSITHA HaHO-
yuHayctpuu. [Ipobiembl aBTOMaTH3aUH.

Tema 9. IppekTUBHOCTH MeHEIKMEHTa B MHHOBALIMOHHOI cdepe Ha NpeANPUATHAX
HAHOMHYCTPHUH.

Copnepxanue 3pPeKTUBHOCTH MEHEI)KMEHTa B HAHOMHYCTpUU. CyIIIHOCTh U COACpKAHHE
HNOHATUS A(PPEKTUBHOCTH MEHEKMEHTa IIpH BBIIYCKE HaHompoaykuuu. Kpurepun u
MOKAa3aTeNI €€ OLICHKH.

3arpaTel Ha ympaBieHHe. Buael u copepkaHue 3arpaT Ha ymnpasiieHue. BapuaHTel uXx
OLIEHKHU. YYeT 3aTpar Ipu pacyeTe LeIeco000pa3HOCTH YIIPABICHUECKUX PELICHUH.
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Pa3zgen 2. MapKkeTHHT HA NPeANPUATHAX HAHOMHIYCTPHH.

Tema 10. Opranuzanus AesTeJbHOCTH MAPKETHHIOBOM CJIYKObl HA NpPeINpPUSITHIIX
HAHOUHYCTPHH.

Ponp MapkeTnHra B aKTUBU3aIlMM MHHOBAIIMOHHBIX IpoleccoB Ha (upme. Jloruka B3au-
MOCBA3€ MapKeTHHIa ¢ Jpyrumu ciyxo6amu ¢pupmbsl. HeoOXoauMocTs B3aMMOAENHCTBUS OTAE-
noB mapkerunra u HUOKP. [lonsatue MapKeTHHIOBOTO YIpPaBICHHUS WHHOBAIIMOHHOW (hUPMOIA.
MapkeTuHroBsle ucciefoBaHus. MapkeTuHroas HHpopManuoHHas cucrema. HasHauenwue,
CTPYKTYpa M BHJIbI MApKETHHIOBOM MH(pOopManuu 00 nHHOBanusAX. KoMiuiekcHoe rcciaenoBanme
pbIHKA. AHajM3 NPOJABLOB U MOKynarenaed nHHoBauui. MIHpopmannoHHoe obecnieueHue Map-
KETUHTOBBIX HcclieoBaHui. CerMeHTaIus noTpeduTeseil 1 mo3uuoHUpOBaHNE HHHOBAIIMH KaK
METO/ OIPEIeNICHHsI HEY10BIETBOPEHHBIX MOTpEeOHOCTEN U 3anpocoB. M3yueHue noseaeHus no-
TpebuTenei mpu BeIOOpe HOBOro ToBapa. PopMUpoOBaHNE MAapKETUHTOBOW MTPOrPaMMBI CO3JJaHHS
MHHOBaIMi. Pa3paboTka MHHOBAIIMOHHOMN CTpaTeruu (PUPMBI.

Tema 11. CTrpaTrern4yeckuii ”HHOBAMOHHBII MAPKETHHI HA NMPeANPUATHAX HAHOMH-
JAyCTpHUH.

OO0mmas xapakTepUCTUKa CTPATErHYecKOr0o WHHOBAIIMOHHOTO MAapKeTHHra. PerymspHbIii
WHHOBAIIMOHHBI MAapKETHHT - METOJ YIIPaBJIEHUSI KOHKYPEHTOCTIOCOOHOCTBIO (pupmbl. CaHaru-
OHHBIM MHHOBAIIMOHHBIA MApKETUHI. AJUIOKALIMOHHbIE UHHOBAaUMU. Bunpl pemennii, npuHuMa-
embIX (pupmoii. KoHcepBaTHBHBIN U paJuKaIbHBIA METO BEIOOpA MPOTYKTA.

Tema 12. TakTHuecknii MHHOBAMOHHBIII MAPKeTHHI HA NMPeJANPUATHAX HAHOMHAY-
CTpHH.

[lenu u 3a7auy TAKTUYECKOTO MHHOBAILIMOHHOIO MapKeTUHra. MapKeTUHI0BOE HUCCIIEI0Ba-
HUE 10 HOBOMY INponaykry. MccnenoBanue crnpoca U EMKOCTH pbIHKA. AHAIU3 KOHKYpPEHLMH.
AHanu3 kaHanoB cObiTa. KoprnopaTuBHblil (BHYTpeHHUH) aHanu3. [IporHo3HbIe OLEHKH MapKe-
TUHTOBOW MH(poOpManMu. BBIBOJBI, MEpCHEKTHBBI, PUCKU. MapKETUHTOBOE HCCIIEOBAaHUE Kak
OCHOBA MO3UIIMOHUPOBAHUS HOBOTO MPOIYKTA.

Tema 13. UHHOBAaIlMOHHBIH MAPKETHHT HA NPEeANPUATHAX HAHOUHYCTPHH.

MHHOBaIIMOHHOE JIOMIOJHEHUE TOBapa: yIaKOBKa, COMYTCTBYIOIIUE YCIYTH, CEPBUCHOE 00-
ciyxuBaHue. BzaumozeiicTBre 31eMEHTOB KOMMYHUKAIMK IS TPOABUKEHNS NHHOBAIIMOHHBIX
IIPOAYKTOB ¥ TEXHOJIOTHH.

Opranuzanys cUCTeMbl cObITa HOBOI'O MPOAYKTA: BBIOOP CXEMbI COBITa M TOPTOBBIX IO-
CPEIHHKOB.

WHHOBaIMK B YCIIOBUSAX MOCTAHOBKH MPOAYKTA U 3aKPEIICHHUS €r0 Ha PhIHKE.

Tema 14. IIpsiMoii 1 MHTEPAKTUBHBINA MAPKETHHI HA NPEANPUATHAX HAHOUHIYCTPHH.

[IpsMoil M MHTEPAKTUBHBIM MapKETUHI: MPEUMYIIECTBAa MPSAMOrO0 MapKETUHTa; (OpPMBI
MPSIMOTO MAapKETHHIa; NHTEPAKTUBHBIN MapKETUHT U 3JIEKTPOHHAs TOPrOBJIS; HHTETPUPOBAHHBIN
pSAMOM MapKEeTHHT; 0OLIIECTBEHHOE MHEHUE U THYECKHE BOMPOCHI B IIPSIMOM MAPKETHHTE.

Tema 15. MapkeTHHT HOBOT0 IPOAYKTa HA NPEeANPHUATHAX HAHOUHYCTPHH.

Knaccudukanust naHOBaruii. [IpoaykTOBBIE W MPOIECCHBIE WHHOBAIMH. | E€XHUYECKHE,
TEXHOJIOTUYECKHE, OPraHHU3alMOHHO-YIPaBI€HYECKHe, MapKETHHIOBbIE, MH(POPMALMOHHBIE H
colMangbHble WHHOBAIMK. KilMeHToOpHeHTHpOBaHHAsI TUIIOJIOTHSI MHHOBALMi: Oa3ucHBIE, yIy4-
IIAOIIME U pallMOHATU3UPYIOIME HHHOBAIMH. VIHHOBAIIMOHHAsI aKTUBHOCTb (PUPMBI B yIipaBiie-
HUU YJOBJIETBOPEHUEM NOTPEOHOCTEN U 0OecriedeHreM cOOCTBEHHOM KOHKYPEHTOCIIOCOOHOCTH.

XapakTepHuCTUKAa NHHOBALMK KakK ToBapa. KU3HEHHBIN LUK MPOIYKTOBBIX MHHOBALUI U
CTpaTernyecKue penieHus Ha ero sranax. Juddysus naaoBaruii. [Iporecc ctaHOBICHUS HOBOTO
NPOAYKTA: aHAJIU3 CTPATeTuy OpraHU3aIMK, TeHEPHUPOBaHUE U OTOOp UjeH, OU3Hec-aHalu3, pa3-
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paboTKa IPOJYKTa U €ro phIHOYHOE TECTUPOBAHUE, KOMMEPIMAIN3alHs HOBOro npoaykTa. [lytu
YCKOpEHHUsl pa3pabOTKU MHHOBALMOHHBIX MPOAYKTOB. BpeHAMHT M cTpaternu TOproBol Mapku
HOBBIX TOBapOB.

Tema 16. MapkeTHHI HOBBIX TEXHOJIOTH HA NPeANPUATHIX HAHOUHIYCTPUM.

TexHonoruu kak toBap. Kiaccupukanus TeXHOIOTUI: MTPOU3BOJICTBEHHBIX, YIIPaBIICHYE-
CKUX, MHPOPMAIMOHHBIX. TpaHchepT TEeXHOIOTUN: JTUIEH3UHU, HOY-Xay. TUIoiorus nokymnare-
neit TexHosoruil. KoHKypeHLus ocTaBIIUKOB TexHONIorui. Ctparerus, TaKTUKa U OpraHu3anus
MapkeTuHra TexHosioruid. ®panvaitzunr. Peumxunupunr. LlenooOpa3zoBanue, cOBIT U TIPOJIBH-
JKEHHE TEXHOJIOTUN. MeXyHapOAHbIE aCIIEKThl MAPKETHHIA TEXHOJIOTUM.

Tema 17. 3akoHOMepHOCTH M NPHHUUIBI YIPaBJIeHUs] NPH peajlu3allid WHHOBALU-
OHHBIX IPOCKTOB B BLICOKOTEXHOJIOTHYHBIX OTPACJISAX.

OO01re 3aKOHBl U 3aKOHOMEPHOCTH YIPABJIEHUS MHHOBALIMOHHBIM IPEANPUSITUEM HAHO-
UHAYCTPUHU.. 3aKOHBI U 3aKOHOMEPHOCTH YIPABJICHUsA. MeXxaHU3M HCIIOJIb30BAHUS 3aKOHOMED-
HOCTEH Y IMPUHIIMIIOB YIIPaBJICHUS.

[TpyHUMIIBI yIpaBIEHMS, MUCHOJIb3YEMbIE BEAYLIMMHM WHHOBALMOHHBIMHM OPIaHU3ALMSIMU
mupa. M3yuenne u 0000mIEHHE OMBITa YIPABICHHUS BEIyIIMX IPEYCIIEBAIOIINX OpraHU3alui
Mupa.

[TpuHUIMIIBI yIIpaBIIEHUS, UCIOIb3YyEMbIE NIPU Pa3pabOTKE U peaau3aluid MHHOBALMOHHBIX
IPOEKTOB B 00JIACTH HAHOTEXHOJIOTUH.

Tema 18. Ilpoumecc ynpapjieHHsi HHHOBALIMOHHBIM Pa3BUTHEM HA NpPeANPUSTHSX
HAHOUHAYCTPHHU.

CoaepxaHve U CTaAuM IMpolecca MPUHATHS YIPABICHUECKOTO PEHIEHUs MO peahu3aluu
MPOAYKTOBBIX U TEXHOJOTHMYECKMX WHHOBALMH HAa OCHOBE JIOCTHKEHUN HAHOTEXHOJOTHM. Tpe-
OOBaHUS, TPEIBABISIEMbIE K TEXHOJIOTHMH MEHE)KMEHTA.

Crenuduyeckue 4epThl Mpolecca yIpaBieHUsT Ha TPEANPUITHIX HaHOUHAYCTpUuu. DyHK-
LHUOHAIBHOE COAEpKaHMe Mpolecca ynpasieHus. CTaiuu NPUHATHS YIIPABIEHYECKOTIO pEelIeHUs
M0 CO3/IaHWIO HOBBIX BHJIOB MAaIllUH M TEXHOJOTUYECKOTO 000PYAOBaHUS HA OCHOBE HAHOTEXHO-
JIOTHUH.

Kputepuu npuHsATHS yIIPaBIEHYECKOTO peIeHUs B c(hepe HaHOTEXHOJIOTHIA.

dopmarnbHbIe ITPABWIM U TPOLEAYPHl IPUHATHUS YIPABICHYECKOTO PELIEHUs] HA MAIlUHO-
CTPOMUTEIBLHOM MPEINPUSITHH.

MexaHu3M NPUHATHS YIIPABICHUYECKUX PELICHUNM MO KOHCTPYMPOBAHUIO MALIMH U TEXHO-
JIOTUYECKOT0 000PYIOBaHMS HAa OCHOBE JOCTHXKEHUM B 001aCTH HAHOTEXHOJIOTHH.

Tema 19. Opranu3anoHHbIe OTHOLICHHUS B MpoLecce NPOABUKEHUS] HHHOBAIIUIA.

ONEMEHTHI U 3Talbl NIPoLEcca KOMMYHUKAUN TIPHU MPOJBUKEHUM WHHOBAIIMOHHBIX IPO-
€KTOB Ha OCHOBE JJOCTHKEHUI XUMUU, ONOTEXHOJOTUN U HAHOTEXHOJIOTHUH.

MexinyHocTHBIE KOMMYHMKaUu. [Ipouecc ynpaBieHHsl TMYHOCTbIO MHKEHEPA — OCHOB-
HOTO0 pa3zpaboTunka MHHOBaLMi. [Iperpaapl Ha MyTH MEXIMUYHOCTHBIX KOMMYHHUKAIUH.

VYnpaBieHue KOJUIEKTUBOM (TPYIINOi) B Mpoliecce BHEAPEHUS HOBOBBEIEHUH B Ipolecce
pa3pabOTKH HOBBIX MAIIMH U 00OpYJOBaHMS Ha OCHOBE JAOCTHKEHMH HaHoTexHosoruil. Ilomu-
THUKA BHEJPEHUS HOBOBBEIECHU.

@DaKTOpbl MEKITMUYHOCTHBIX OTHOILLIEHHH, TO3BOJISIONINE TPEOJ0JIETh CHIIBI COPOTUBIECHUS
HOBOBBEJICHUSIM B 00JIACTH HAaHOTEXHOJIOTUH: BOCHIPUATHE, OpraHU3alus OOIIEHUS, PO, dIMO-
uy, GopMa BIMSHMS Ha OKPYXArOMIMX (BJIACTh MaHUIYJIMPOBAaHUE, COTPYIHHUYECTBO), popma
TBOPYECKOI paboThl, (PaKTOPbI MOTUBALIUY H JIP.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
b1.B./1B.02.02 «MH$pacTpyKTypa HOBOBBeICHMII»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 110 JUCIIATUINHE
WHIUKAaTOpa Y yd

YK-2 Cnoco6eH onpeaejaiTh KPYyr 3a/1a4 B paMKaXx MOCTABJIEHHOMH 1[eJIM U BLIOUPATH OII-
THMAaJIbHbIE CIIOCO0OBI MX PeLIeHUs, HCXO0AH U3 AeiCTBYIOIIMX IPABOBBIX HOPM, HMEIO LM X-
Csl peCypcoB U OrPaHMYeHH

3HA€T OCHOBHBIE KOHLIEIIIUU U METO/IbI MOIeP>KaHNsI HHHOBA-
LIMOHHOM aKTUBHOCTHU B CTpaHE, pErHOHE, OTPACIIU

3HaeT OCHOBHBIE TUIIBI HHDPACTPYKTYPHl MHHOBAIIMOHHOM J1es-
TEJILHOCTH M UX KIIFOUEBBIC DJIEMEHTHI

BJIQJICET HABBIKAMU HAXOXKJICHUS PALIMOHAIBHBIX PEUICHUH 110
MIPOJIBMKCHUIO HOBOBBEJICHUI BO BHEIITHEH cpejie U odecrede-
Huto Tpanchepa u nuddy3nn nHHOBAIMIA

UJI-2 (YK-2)

3HACT OCHOBHBLIC KOHICIIIHWHU U MCTOABI TOAACPKaHNA MHHOBA-
BrrsasisieT pesepssl 1 paspa-

HHOHHOﬁ AKTUBHOCTHU B CTPAHC, PCTUOHEC, OTPACIIU

OaThIBacT MEPHI 0 oOecTeye-
HUIO peKuMa pecypcodpdex-
TUBHOCTH Ha IIPEIIPUITHN

3HAET CTPYKTYPY U OCOOEHHOCTH MPOMBIIUICHHOH, PrUHAHCO-
BOM, OpraHU3aIlMOHHOMN, COLIMAIIBHO-eMOorpaduuecKon, HH-
(hopMalmoOHHON MOJICUCTEM HH(PACTPYKTYpPbl HOBOBBEACHHUIA

BJIaJICET HABBIKAMHU OTIPENICIICHUS PAIIMOHANBHBIX U 3 (EKTHB-
HBIX ()OpPM MOJAEP>KKH HOBOBBEICHU I

yMeeT HaXoauTh 3¢ pexTuBHBIC (HOPMBI B3aUMOCHCTBUS UH-

HOBALIMOHHBIX OPTaHU3aIMi ¢ MPOMBIIIIEHHOH, (PMHAHCOBOH,
OpraHMU3aIMOHHOM, COIMaIbHO-eMorpaguueckoit, HHPpopma-
IIMOHHOW MH(PPACTPYKTYPaMU HOBOBBEIECHUI

O0BbeM JUCHHUILIMHBI COCTABIAET 6 3aUETHBIX €IUHUIL.

DopMbI IPOMEKYTOYHOM ATTECTALMHU

®opma
OTYETHOCTHU

OuHas

OK3aMeH 5 cemecTp

Conep:xaHue TMCUUILIHHBI

Tema 1. BBenenne B qucuuniuny. Ilonsitue uHQpacTpyKTYpbl HOBOBBEACHHUI

WndpactpykTypa HOBOBBE/IEHUH KaK yuyeOHas TUCIUIUIMHA MOATOTOBKH CIIELUATMCTOB IO
ylpaBiieHUI0 HHHOBaIMAMU. [Ipenmet nzyuenusi. O0beKThl MHHYPACTPYKTYpbl HOBOBBEJICHUH.

[TonsiTue MHQPaACTPyKTYyphl MHHOBAIIMOHHOM NesATeNbHOCTH. Ponb MHGpacTyKTyphl IS
noJ/Iep)KaHusl MTHHOBAIIMOHHOM aKTHMBHOCTH B CTpaHe (peruoHe, orpaciu). Tursl uHGpacTpyk-
TYpBHI U UX KIIIOUeBBIC dJIeMeHTHI. Llenu u 3amaun yaebnon nuctmmmnsl «MHppacTpykTypa HO-
BOBBEJICHMII». [ HOCEOIOrn4ecKkue MpeAnoChbUIKA U3y4EHUs JUCHUTIINHBIL.

Mecto n POJIb AUCHUIIJIMHBI B CUCTEME IMOATOTOBKHU CIICIUAJIIMCTOB B obOiacTu YIpaBJICHUA
HWHHOBALlUAMM. BzanmocBs3b AUCHUIIIIMHEBL C APYTUMU y‘{e6HLIMI/I JUCHUITIIMHAMMU.

Tema 2. UndpacTtpykrypa un audPy3us HoBOBBeAeHUI
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WuBapuanTHOCTh HOBOBBeneHMM. [Iuddy3us WHHOBALMKI: CYIIHOCTh, (POPMBI, OCOOCHHO-
ctu. Teopust 3. Pomxkepca: OCHOBHBIE CBOIMCTBAa WHHOBAIIMH, PACIPEACICHHE MPUHUMAIOIIIX
WHHOBAIMIO BO BpeMeHH. KirtoueBble dtarsl npouecca nupdy3nr nHHOBaImii. MaTaMaTiHaeckas
monens ®.bacca. Tpanchep maHOBanmii. Kommepunanu3zanuss nHHOBauid. PpaHYaii3uHT Kak
KOMMEpYECKHH crtoco0 muddy3un nHHOBAIIUA.

Tema 3. [IpombinieHHAsi HHPPACTPYKTYPa HOBOBBeAEHMU I

[TpombltenHas HHPPACTPYKTYpa HOBOBBEJICHHI: CTPYKTypa U OCOOCHHOCTH. TeHaeHINH
WHHOBALIMOHHOW JIE€ATENbHOCTH IPEANPUITHI Ha COBPEMEHHOM dTane. MakTopsl, TOPMO3SIINE
IIPOLIECC OCBOCHUS MHHOBALUN. AKTyallbHbIE HAIlPaBJICHUs Pa3BUTHS NHHOBALIMOHHOM JEsITENb-
HOCTH NPOMBILIUIEHHBIX NPEANPUATHH OCHOBHBIX oTpaciel. [IpuHumnel GopMupoBaHHs KOHKY-
PEHTOCTIOCOOHOH MPOMBINUICHHOW HMH(GPAcTPyKTypsl MHHOBauil. [IpoMblnuieHHBIE KOMMYHU-
Kaluu U ux jJoructuka. Tpancnopt. CBa3b. DHeproodecneueHre. PopMbl B3aUMOJACHCTBUS MH-
HOBALIMOHHBIX OpPTraHU3aIMiA ¥ POMBIIUIEHHONW HHPPACTPYKTYPHI.

Tema 4. ®unancoBass HHGPACTPYKTYpPa HOBOBBEACHHUIT

['ocynapcTBeHHOE (pHHAHCHPOBAHUWE HOBOBBEIEHUI: MEXaHM3MbI, (POPMBI U YCIOBHS.
['pantel. Konkypcesl. Henpsimbie hopMbl hMHAHCOBOI MOIEPIKKH.

®uHaHcoBasg MH(PACTPYKTypa MHHOBALIMOHHOM JAEATEIBHOCTU: CTPYKTYpa U OCOOEHHO-
ct. Puckokanuran u ero ocHoBHbIE (hopMbl. BeHuypHBIe (oHIBI. BeHuypHBIE KOMITAHUN U UX
pPOJIb B MHHOBALIMOHHOW JeATENbHOCTH. POHBI NMOANEPKKM MHHOBALlMOHHOIO IMpEANPUHUMA-
TenbcTBa. VIHHOBanMoHHbIE OaHKU. ['ocyaapcTBEHHbIE MHBECTULIMKM B MHHOBALIMOHHYIO cdepy.
JIuzusr, ¢axkropuHr u GoppedTuHr B MHHOBALMOHHON cdepe. [IpuBneueHne nHBeCTULMH Ha
pBIHKE IIEHHBIX Oymar. @opMbl B3aUMOJICHCTBYS HHHOBAIIMOHHBIX OpTraHU3auii 1 (PUHAHCOBOI

UHPPACTPYKTYPHI.

Tema 5. OpranusanuonHasi HHPPacTPyYKTypPa HOBOBBeICHU I

OpranuzanuonHas WHGPACTPyKTypa HOBOBBEACHUMN: CTpYKTypa M ocoOeHHocTH. Poib
(acuaMTaTOpOB B MHHOBALIMOHHOM JiesiTenbHOCTH. ['ocyapcTBeHHbIe (pOpMBbI OpraHU3aliMOHHON
He(MHAHCOBOW MOAJEPKKU HHHOBauui. OCHOBHBIE OpraHM3alMOHHBIE (OPMBI TOIAECPHKKU
UHHOBAallMii M OCOOEGHHOCTH  MpPaBOBBIX  B3aUMOOTHOIIEHWH.  busHec-mHKYyOaTophbI.
TexHosornueckre U HayyHble Napku. THKUHUPUHTOBBIE NEHTPBI. TEXHOMOIUCHI U HAYKOTPabl.
KoHcanTur B MWHHOBaLMOHHOM cdepe: ¢opmbl M cnenuanuzauus. AYTCOPCUHT B
MHHOBAIIMOHHOM ITpoliecce.

Tema 6. CounanbHo-aemorpaguyeckass UHGpPacTPyKTypa HOBOBBeAEHH I

CornmanbHo-neMorpadudeckas HHOPACTPYKTypa HOBOBBEACHHIA: CTPYKTypa U OCOOEHHO-
ctu. [loaroroBka m mepenoAroToBKa KaJpoB JJisi MHHOBAIIMOHHOW cdepbl. OpraHuzamnuu, Cro-
COOCTBYIOIIHE TPYAOYCTPOMCTBY U MPUBICUCHHUIO KaipoB. DOpMBI B3aUMOICHCTBUS MHHOBAIIH-
OHHBIX OPTaHU3AIMKA U COIMATIBLHO-IeMOTrpauiaeckoil HHPPACTPYKTYPHI.

OO01ecTBEHHBIE OPraHU3alUU, COIO3bl U ACCOIMAIIMU U MX POJIb B TIOBBIIIIEHUH WHHOBAI[U-
OHHO# aKTUBHOCTH.

Tema 7. UnpopmanuoHHast HHGPACTPYKTYpPa HOBOBBEACHHU I

HNudopmanronHas nHGpacTpyKTypa MHHOBAIIMOHHOW AesTenbHOCcTH. VcTounuku u ¢dop-
MBI pacipoCcTpaHeHUs] THPOPMAIIMU B MHHOBALIMOHHOM cpejie. Crenuain3upoBaHHble U31aHUS U
CMMU B unHOBanmoHHO# chepe. KonbepeHunu, BbICTaBKH, CUMIO3UYMBI U Apyrue (GOpMbl HH-
dbopmarmoHHOr0 0OMEHa B MHHOBAIIMOHHOW cpene. MubopmarnmonHas 0e30MacHOCTh WHHOBA-
LMOHHOW OpraHu3aluu.
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Tema 8. OnbIT mocrpoeHuss UHPPACTPYKTYpPbl MHHOBAIMOHHON /1eATEJILHOCTH B
NPOMBILLIEHHO Pa3BUTHIX cTpaHaXx. MeKIyHAapoaAHble OPraHU3alid HHHOBAIMOHHOM
HHPPACTPYKTYPbI

Opranu3anoOHHO-3KOHOMUYECKHUE MEPHI, CIIOCOOCTBYIOINE MHTEHCH(PUKALIMU TPOLIECCOB
WHHOBAIIMOHHOTO Pa3BUTUA B 3apyOekHBIX CTpaHaX. AMEpHUKaHCKas MOJelb MHHOBAIMOHHOU
JeSITeIBbHOCTH: JJIeMEeHThl «Mozaenn Hayku» B CIIA; 3akoHomarenbHas 0aza MOANEPKKU
UHPaACTPYKTYPHI WHHOBALIMOHHON NEeSATEIbHOCTH; IPUHIUIIBI dbuHaHCUpOBaHUS
dyHaaMeHTaNbHOW HAyKd ¥ WHHOBALMOHHOM  JESATEIBHOCTH, KpYMHEHIIME Hay4dyHO-
UCCJIEI0BATENIbCKUE LIEHTPbl W TEXHONApKu. SnmoHckas Mmoxenb: onblT SAnonunm u Kwuras;
KpYyIHEeHIe HaydyHble IIEHTPBI ATUX CTPaH; 0COOCHHOCTH OpPTaHU3aIMK TpaHc(hepa TEXHOIOTHIA.
CMmemianHasi MOJEJNb: ONBIT MOCTPOCHUA HWHEOPACTPYKTYphl WHHOBAIIMOHHOM J1E€ATEIbHOCTH B
I'epmanuu, @unnsuauu, Utanuu, Benukodbpuranuu u apyrux crpanax EC.

MexayHapoiHble OpraHU3alny TOAJEPKKU U Pa3BUTHUSI MHHOBALIMOHHOM J€ATEIbHOCTU U
UX POJb B TOBBILICHWM HAUMOHAIBHONW WHHOBAIMOHHOM  aKTUBHOCTH. @yHKIUU
MEXIYHAPOJHBIX OpTaHU3alUN, CIOCOOCTBYIOIIUX PAa3BUTHIO WHHOBAIIMOHHOW AaKTHBHOCTH.
MexaHn3Mbl MEKIYHAPOAHOW HHTETPAMU B MUHHOBALIMOHHOM IE€SATEIBHOCTH.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
®OTH.01 «hcTopus TamboBCcKoOro Kpas»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

HHAWKATOpa

®K-1 cmocodHOCTH AHAJIU3UPOBATDH COLNMAJIBHO 3HAYUMBIC l'lpOﬁ.]'leMbl H MpouecChbl Tam-
00BCKOI0 Kpasi; HCIMO0JIb30BATh OCHOBHBIC METO/AbI KPAC€BCACHUSA IIPU PCIICHUH COLUAJIb-
HBIX U leO(l)eCCI/IOHaJILHLIX 3agav

WJI-1

pa3BuTHsl TaMOOBCKOTO Kpasi ¥ €ro KYJIbTYpHI

3HaHHUC OCHOBHBIX (baKTOB n ocobeHHOCTEN HCTOPUYECKOT'O

YMEHHE aHAIN3UPOBaTh U MPOTHO3UPOBATh PA3BUTHE COBpPE-
MEHHBIX COLlMaIbHBIX NpoueccoB B TamOoBCKoOl obnactu

(DPK-1) BJIAJICHUE HABBIKAMH MMCbMEHHOI'O apPTYMEHTUPOBAHHOTO U3-
JIOKEHHUsI COOCTBEHHOW TOYKH 3PEHUS 110 IPOOIIeMaM peruo-
HaJIbHOTO Pa3BUTHS

BJIaJJCHUC HpI/IéMaMI/I pa6OTI~)I C UICTOYHHUKAMH UCTOPUUCCKOTO
KpacBCACHUA

O0beM TUCHUILINHBI COCTABIISIET 2 3a4ETHBIC €IUHUIIBI.

(I)OprI l'lpOMC)KyTO‘lHOifI arrecranuu

dopma
OTYETHOCTHU

OuHas

3auer

2 ceMecTp

Conep:xanue TUCHUILTUHBI

Tema 1. UcTopuueckoe KpaeBeaeHue

1. IIpenmer, copepx’aHue U 3a1a4¥ HCTOPUYECKOTO KPaeBEACHUS.

2. Uctounuku kpaesenenus. Pa3Butue kpaeBeneHus Ha TaMOOBIIUHE.
3. Brigaromuecst TaMOOBCKHE KPaeBeIbl.

Tema 2. Apxeosornyeckue KyJabTypbl Ha TeppuTopun Tam0oBcKkoro kpas
1. Apxeonorus Kak HayKa.

2. Iocenenus nepBOOBITHBIX JIFOIEH B 3110XY HEOJIHTA.

3. Apxeosiorudeckue KyabTypbl 31I0XH OPOH30BOIO BEKa.

4. Oceuible apXe0JI0rM4YECKHE KYIbTYPBI XKEJIE3HOTO BEKA.

5. KynbTypbl KOU€BbIX HapOJOB KEJIE3HOI0 BeKa Ha TEPPUTOPHUH.

Tema 3. Tam0OoBckuii kpaii B XVII-XVIII BB.
1. IIpeanoceuiku kononusanuu paiona Jukoro nonst B XVI-XVII B. Ctpoutensctso ben-

TOPOACKOM 3aCE€YHOMN YEpTHI.

2. TamMOOBIIIMHA B TOCYapCTBEHHO-aIMUHUCTPATUBHBIX MTpeoOpazoBanuax X VIII Beka.
3. CounanbHO-3K0HOMHYEcKOoe pa3BuTue kpast B XVII-XVIII Bs.

4. Conmanbublie 1 penurno3ubie KoHGIUKTH X VII-XVIII BB. 1 Tamb0BcKkuit Kpaid.

5. Kynwsrypa u 6biT Hacenenus TamOoBumHbl B X VII-XVIII BB.
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Tema 4. Tam6oBckas ryoepausi B koHue XVIII — nepBoii monoBune XIX B.

1. CounalibHO-PKOHOMHYECKOE pa3BuTue ryoepuun. ComuanbHas CTPYKTypa HaCEJICHHUS.

2. TamboBuane B OTeuecTBeHHOM BoiiHe 1812 r.

3. JlekaOpuCThI — HAIIIH 3EMIISKH.

4. OO1iecTBEHHBIC U COLIMATIbHBIC IBHKEHHS B TyOepHUH B topedopmenHsblil nepuos. Xo-
JIEpHBIN OYyHT.

Tema S. [lopedopmennoe pazeutue TamO0BIIUHBI

1. CounanbHO-3KOHOMUYECKOE Pa3BUTHE I'YOEPHUH.

2. OOmiecTBeHHBIE ABIKEHUS B TyOepHuU B aopedopMeHHBIN nepuon. lexaOpucTel —
HAlllU 3€MJISIKH.

3. IlpeanoxxeHust TaMOOBCKUX IMOMELIMKOB 1O OCBOOOXKAECHUIO KpecThsaH. OcoOeHHOCTH
peanu3anuy KpecTbIHCKOM pegopmbl Ha TamOoBIIMHE.

4. Co3nanue 3eMCKHUX OpraHoOB B T'yOepHHH. J[eATeNbHOCTh 3eMCKUX YUPEKICHUN Tydep-
gHuu B 1865-1890 romax.

5. Pa3Butue obpazoBaHus B TyOEpHUHU. 3€MCKHUE IIIKOJIBI.

6. Oprassl FOpOACKOI0 CaMOYIPABJICHHSI U UX POJIb B Pa3BUTUU F'OPOJIOB I'yOEpHUH.

7. Kynbrypa kpas B XIX Beke.

Tema 6. TamGoBckasi ry0epHus Hayaaa XX Beka

1. CounanbHO-3KOHOMUYECKOE pa3BUTHE I'yOepHHH B Hadane XX Beka.

2. KpecTbsiHCKOE 3€MJIEBIIA/IEHUE U 3€MIIETIONIb30BAHUE TYOEpHUU B YCIOBMSIX CTOJIBIIIMH-
ckoii pedopmsl u [TepBoit MupoBoii BOWHBI.

3. OO1iecTBEHHBIE U TIOJUTHYECKUE OpraHU3alii B TyOESpHUH.

4. J1esaTeNbHOCTD NOJIUTHYECKUX apTUHL.

5. Kynbrypa ry6epuun Hauana XX Beka.

Tema 7. TaM00OBIIMHA HA MCTOPUYECKOM IepeJioMe

1. 1917 r. B Tam60BCcKOM Kpae.

2. TamboBckas rybepHus B mepBble roabl ['paxaanckoil BoiHbI. IlomuTnka «BOEHHOTO
KOMMYHH3Ma.

3. I[IpuunHbl «AHTOHOBIIMHBI. J[BUKyIIMEe cHiibl. OCHOBHBIE 3Tallbl BOCCTAHMUSL.

Tema 8. TamGoBmmHAa B 1920-30-€ roanl

1. [TocnencTBust «BOGHHOTO KOMMYHH3Ma» U ['pak1aHCKOM BOIHBI.

2. HOIL

3. @opcupoBaHHOE CTPOUTENBCTBO connann3ma B KoHIle 1920-x — 1930-e roasr.

4. 3meHeHHs B aIMUHUCTPATUBHOM ycTpoiicTBe kpast. Coznanue TamOoBCcKoi obacTu.
5. KynpTypHOE CTpOUTENHCTBO B Kpae.

Tema 9. Tam0oBckas 00J1acTh B roabl Besinkoii OTeyecTBeHHOI BOMHBI
1. [Tepexo1 5KOHOMUKH Ha BOEHHBIE PEIIbCHI.

2. ITomors HaceneHust 00acTu GpoHTy.

3. JlesSsTeNbHOCTh DBAKOTOCITUTAJICH.

4. MyXecTBO ¥ T€pOU3M HaIINX 3eMJISTKOB Ha (POHTAX BOIHBIL.

5. I3MeHeHus B HapOIOHACEICHUH Kpasl.

Tema 10. Pazpurue Kpasi Bo BTOpoii mosioBuHe XX BeKka

1. BoccTaHoBI€HNE U Pa3BUTHE MPOMBIIUIEHHOCTH U CEJIBCKOI'O XO3SIIICTBA B MOCJIEBOEH-
HBIU MIEPUO/I.

2. ArpapHble 3KCIIEpPUMEHTHI ¥ UX TOCIIEACTBUS IS CEIbCKOT0 X035HCTBa 001aCTH.
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3. lI3MeHeHus: B 9KOHOMHUKE U OOIIECCTBEHHOM KHU3HH B TIEpUo1 mepectpoiiku (1985-1991).
4. Kynbtypa kpast BO BTopoit mojioBuHe XX B.
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AHHOTANUA K padoyeil mporpaMmMe JUCUMILIIHHBI
DPT/.02 «OcHOBBI HOOC(hEpPHOIi De30MaCHOCTH»

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

Kon, HanumenoBanue
WHJIUKaToOpa

PCSy.TIBTaTBI O6y‘ICHI/IH 110 JUCHHUITIIINHE

®DK-2 CnocodoHOCTD NpeaACTaABJIATbL COBPEMEHHYI0 KAPTUHY MHMPaA HA OCHOBE HEJTOCTHOCTHA

cHCTEeMbI 3HAaHU# 0 Hoochepe

NJI-1 (OK-2)

3HaHue QpyHIaMEHTAIbHbBIX
3aKOHOB MPHUPOJIBI, PAKTOPOB,
OIpeIeNAIONUX YCTOWYH-
BOCTb OMOC(EpBI, XapaKTepH-
CTHMK BO3pacTaHUs aHTPOIO-
TE€HHOT'O BO3JICHCTBHS Ha MPH-

pony

dopmynupyeT GyHIaMEHTAIbHBIE 3aKOHBI TPUPOBI K OCHOB-
Hble (DaKTOPBI, ONPEAETSIONINE YCTOWYUBOCTH OMOChephl

Ha3rsiBaeT OCHOBHEIC XAapPaKTCPUCTHUKU BO3PACTAHUA aHTPOIIO-
I'CHHOI'O BOS,HeI;'ICTBI/ISI Ha Ipupony

NJ-2 (OK-2)

3HaHMEe IPUHIIUIIOB PALUO-
HAJIBHOT'O UCTIOJB30BaHUS pe-
cypcoB Ouocdepbl, METO/I0B
CHW)KCHHSI XO3SUCTBEHHOTO
BO3/ICHCTBUS Ha OKPYXKalO-
HIYIO CPeIy, OCHOBHBIX IPO-
O5ieM pa3BUTHS TEXHUKU U
TEXHOJIOTHH

®dopMyIHPYET OCHOBHBIC MPHHITUITBI PAIIMOHATIEHOTO UCTIONb-
30BaHUS PecypcoB Orochepsl

NJI-3 (PK-2)

YMeHue aHaIu3upoBaTh CO-
[IUATLHO 3HAYUMBbIE TIPOOJIe-
MBI, Kacaroluecs BOIPOCOB

HoOoC(hepHO 6e30MacHOCTH

WuTepnpeTupyeT coruanbHO 3HAYMMEBIE TPOOJIEMBI, KAaCarOIIIH-
ecst BOPOCOB Hooc(epHoit 6e30macHOCTH

UJ1-4 (DPK-2)

BraneHve HaBbIKaMu perire-
HUS KOHKPCTHBIX 3a4a4 110
npobiieme HoochepHoi Oe3-
OIMACHOCTH

Ananusupyer HMH(OpMAIMI0 OTHOCHTENBHO THpo0JieM Ho-
oc(epHOl 6€30I1aCHOCTH U JIeNaeT BbIBOJ O IMYTH UX PELICHUS

Oo0bem AUCHHUIIIMHBI COCTAaBJIACT 2 3a4eTHBIE CAUHUIIBI.

DopMbI IPOMEKYTOYHOM aTTECTAIMU

®opma
OTYETHOCTHU

OuHas

3auer

4 cemectp

Conep:xaHue TUCHUILIAHBI

Pa3nes 1. YesoBek u 001ecTBO: HOOC(epHOE pa3BUTHE
[Tonsitue HOOC(heposoruu. MecTo W poib HayKd B >ku3HU obmiectBa. Hoocdepomorus B
COBPEMEHHOM HAay4HOH KapTUHE Mupa. [ 'yMaHuTapHbIe acriekThl yueHus o Hoochepe. Ctpareruu
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YCTOMUYMBOTrO pa3BUTHA: IpoOaeMbl U nepcrekTuBbl. MHpopmarnsanus Hoochepsl. TexHomoru-
4eCKHEe pecypchl HOOC(Ephl: MHBAWPOMEHTAJIbHAS dHEPreTHKa, OMOTEXHOJIOTHUS, TeHHAsT WHXKe-
Hepus. HoocdepHbie 0CHOBBI 5KOHOMUKH. OCHOBHBIE IOJI0OXKEHNS KOHIIETIUU YCTOMYUBOTO pas-
BUTHS IUBUJIM3ALIUN B TPETHEM THICSUEIICTHH.

HoocdepHnoe obpazoBanue. TeopeTnueckue OCHOBBI HKOJIOTMUYECKOro 00pa3oBaHus U BOC-
nutanus. CucreMa SKOJIOTHYECKOro 00pa30BaHMs M BOCHUTAHUS: CTPYKTYpa, CYIIHOCTb, IIPUH-
LUIIBI, 11€JIb, 3a/1a4i, (OpMBbI, METOABI. MCTOPHKO-IIeAarornueckue acrekThl MpoOIeMbl 3KOJIO-
THYECKOTO BOCHHUTAHUS. DKOJIOTHYECKOe 00pa3oBaHKe B IIKOJIE. DKOJIOrHYeckoe 00pa3oBaHuE B
BVY3ax. Ananu3 Hay4yHOH SKOJIOTHYECKOU JIUTEPATYPHI.

[Tpeamer u3yuyeHust, GyHKIMHA U OCHOBHBIE IIPOOIeMbl OMOITHKH. OOBEKTUBHBIC TPEATIO-
CBUIKM BO3HUKHOBEHMS M pa3BUTH OMOITHKM KAaK HAy4HOH IUCHMILIMHBI. KitodeBble BOIPOCHI
6uostuku. Hanpasienus 6mosTuku. HpaBcTBeHHBIE MPUHLIMIIBI OTHOIIEHUS! OMO3TUKHU K JKU3HU.
brostuka kak ecrecTBeHHOE 0OOCHOBAHHUE UEIOBEUECKOM MOpain. DTHUKA KU3HU WU OMO3THKA!
AKCUOJIOTHUYECKUE aJbTepHATUBEI. [lyXoBHAs KyabTypa n OMOITHKA. BHO3THKA KaK eCTeCTBEHHOE
o0ocHOBaHUE yenoBeueckoit Mopanu. FOpunudeckue npoOiaeMbl OMOITUKH.

OTuKa, MOpajb, HPABCTBEHHOCTh. HpaBCTBEHHBIN Mporpecc B MUpPE KYJIbTYPHI YeJIOBEYe-
ckux oTHomeHui. IIporpecc xak mpo6nema. Ilpuunnbl nporpecca HpaBcTBeHHOCTU. HayuHo-
TEXHUYECKasl PEBOIIONNS M HDABCTBEHHOCTb.

Pa3nen 2. buocdepa u Hoocepa: noHsiTHE, CXOACTBO U pa3jnyumne

[ToHsTHE M CTPYKTYpHBIE YPOBHU OuOChepsl, ee conepkaHue u 3HadeHue. Mcropus pas-
BUTHS OMOC(hEpbl U ATaIlbl €€ HWCCIIEOBAHUS YYCHBIMH Pa3HBIX BpPEMEH. 3apO’KIACHUE JKU3HU.
Knaccugukanus n pa3HOBUIHOCTH 3KOCHCTEM, KPYTOBOPOT BELIECTBA BHYTPU HHUX U OTJIMYHU-
TesNbHBIe YepThl. brocdepa kak rmobanpHas sxocuctema. Yuenue B.M. Beprnaackoro o 6uocde-
pe, Kak 00 akTUBHOM 000s10uKe 3eMi. bruorenHas MUrpaus XuMHYECKUX 3JI€MEHTOB U OHOreo-
XUMHYECKHE MPUHIUTBL. CBs3b T€0JOrHYECKUX MPOIECCOB B Onocdepe ¢ AesITeTbHOCTHIO )KUBO-
ro Bemectsa. Ponpb yenoBeueckoro akropa B pa3sutuu 6uocgepsl. MckyccTBenHas Ouocdepa.
[TpoGniembl Ouocdeps! ceronus. bynymee 6rocheps.

Bo3nukHoBeHue U pazsutue Hoocdepsl. Mcropus mpeacraBnenuilt o Hoocdepe. YueHue
B.U. Bepnaackoro o Hoocdepe. [Ipeanocsiiku oOpa3oBaHusi HOOC(Ephl KaK BBICIICH CTaIuu
pasButus Ouochepsl. opmupoBanue HoochepHoro muponos3penus no A.K. AnamoBy. Bzau-
MojielicTBue ouocdepsl u Hoocepbl. CoBpeMeHHas KOHIENIHsI Hoochepsl U YCTOMUNBOTO pas-
BUTHSL.

Pa3nea 3. Jxoornyeckasi KyJbTypa 4e10BeKa B Hoocdepe

[TonsiTve ¥ CYITHOCTh TEPMHHOB: aHTPONOLEHTPU3M U OHoLeHTpu3M. CTaHOBIIEHUE MTOHS-
TUI aHTPOMOLEHTPU3Ma U OHoleHTpu3Ma. VICTOKH BO3HMKHOBEHHUS. MecTo uernoBeka B MPUPO-
ne. [lepexoa oT aHTPOIOIEHTPU3MA K OMOIIEHTPU3MY.

3amuTa OKpy’Karllel cpelpl. 3aKkOHbl B3auMOOTHoLeHnH "Yenosek-npupoaa”. Mcropus
CTaHOBJIEHUS SKOJIOTMUYECKOM ATUKHU KaK MPUKIaTHOW HayKu. OCHOBHBIE HAIlpaBJICHUS YKOJIOTH-
YEeCKOW ATUKU. JTalbl pa3BUTUS JKOJIOTMUECKON 3THKM B Poccum m Ha 3anazne. AKTyallbHblE
po0JIeMbl 3KOJIOTUYECKOW STUKHU: B3TJISJ C TMO3ULUU AHTPOMNOLEHTpU3Ma U OMOLIEHTPU3MA.
DKOOMOLIEHTPHU3M KaK OCHOBAaHHE IKOJIOTUYECKON STHUKH.

CyniHOCTh 3KOJOrHYecKOro co3HaHusa. CTaHOBIEHUE KOJOTMYECKOTO0 CO3HAHUA. JKOJIO-
TMYECKOE CO3HAHUE JIPEBHOCTH, B 2MI0XY aHTUYHOCTH U CPEJHEBEKOBbS. JKOJIOIMYECKOE CO3HA-
HUE U Hayka HOBOro BpemeHHu. Llenb u 3agaun hopMupoBaHUs 3KOJOTHYECKONH KYyIbTYphl. Oc-
HOBHbIE MIPUHIUIBI ¥ HAIPABJICHUS JEATEIBHOCTU 10 (POPMUPOBAHUIO HKOJIOTHUECKON KYJIbTY-
pbl. IlyTu 1 cpencTBa peann3anuy MOJUTUKUA B 00JaCTH (OPMUPOBAHUS SKOJIOTHUECKON KYyJb-
Typbl. Peanu3aiyisi OCHOBHBIX MOJIOKEHUI KOHIENIHUU (OPMHUPOBAHUS IKOJOTHUECKONW KYIJIBTY-

PBL
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HcTopust B3auMoeiicTBUS YelloBeKa U OKpykarolen cpensl. [Ipobiema npasa u nonra B
OTHOILICHUH K >KUBOTHBIM. CaMOCTOSTENIbHAS LIEHHOCTh XUBOTHBIX. [Ipo0nema ¢usmueckux u
HPABCTBEHHBIX CTPAJaHUH Yy KUBOTHOrO. AHANU3 TJI00aIbHBIX SKOJIOTHYECKUX MPOoOIeM CoBpe-
MEHHOTO MHpa, UX TJIaBHbIC MPUYMHBI U MPEANOCHUTKH, MECTO U 3HAUCHHE YEJIOBEKAa B UX pac-
npoctpanenuu. Hapyiienue skonoruueckoro paBHoBecusi. [lepcrieKTuBbl pa3BUTUSL U PELICHUS
HKOJIOTHYECKUX MpobieM. OXpaHa OKPYKaIOIIEH CpeIbl.
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AHHOTAIUA K padoyeil nporpaMMe JUCHHUILIAHBI
DT/.03 «OcHOBBI IPOEKTHOI 1eITETHLHOCTHY

Pe3yJILTaTLI Oﬁy‘leHHﬂ o JTMCUMILJINHE

PesynpTarel 00ydeHus 0 JUCIUILTNHE

3HaeT COBPEMEHHYIO METOOJIOTHIO U HHCTPYMEHTHI pa3paboTKU U YIPaBICHUS IPOCKTAMHU

3HaeT COBPEMEHHBIE CEPBUCHI JUIsI OPTaHNU3ALIMU U COTIPOBOXKICHUS KOMaHTHON pabOThI

YmeeT HaxoAUTh U GOPMYIUPOBATH NMPOOIEMY ISl HMHUIMALIMY POEKTOB, UCIIONb3Yys pa3-
JIUYHBIE METObI TEHEPALINU UICH

YMeeT NpOBOIUTH AHAIN3 PHIHKA, BBISBIIATH 3aMHTEPECOBAHHbBIE CTOPOHBI IIPU PeaIU3aLuu
POEKTHOH JIeATENILHOCTH U Pa3pabaThIBaTh IICHHOCTHOE MPEIOKEHHUE Il HOTPEOUTEIeH

YmMmeer MMPCACTABJIATH PC3YJIbTATHL HpOCKTHOfI ACATCIIBHOCTH

YmMmeer pa6OTaTB B KOMaHJIEC

Oo0Bem AUCHHUIIJIMHBI COCTAaBJIACT 2 3a4eTHBIE CANHUIIEI.

@opMbI IPOMEKYTOUHOI aTTeCTAllNU

dopma
OTYETHOCTH

OuHas

3auer 5 cemectp

Conep:xaHue TMCHUILINHBI

Tema 1 OcHOBBI IPOEKTHOM AeATEIbHOCTH

[MousiTue nmpoekTa. Buibl poekToB (IPOYKTOBbIC, 3aKa3HbIE).

[TonsiTHe cTapTana, ero 0COOEHHOCTH U OTJIMYMS OT MaJloro Ou3Heca

AkrtyanbHOCTh mHpoekTa. [loHsTHe akTyanbHON NpoOsieMbl. XapaKTEpPUCTUKU MPOOIEMBI:
peanbHas/MHUMAs;, HHINA; PBIHOK (pacTér/mamaeT, OONbIIOi/MaleHbKH, O0TaThIil/OeTHbIiN);
CJIOHOCTB pelieHus (JIErKo pelraemasi, Torja moueMy OHa J0 CUX IOp He pelleHa/ TpyaHas, To-
I71a HoYeMy Mbl €€ peluM / HepelaeMasi, Torjia 3a4eM o Hel ToBOpuTh). OCHOBBI COIIMOIOTHY -
CKHX HCCIIEZIOBAHUN B KOHTEKCTE MPOBEPKU aKTyaJIbHOCTH Mpo0saeM. MapKeTHHTOBbIE HHCTPY-
MEHTHI aHAJIN3a NOTPEOUTENHCKOTO 3arpoca 1 noseaeHus. [IpobiemMHble HHTEPBEBIO.

[InanupoBanue peanusanuu npoekra. Merononoruu niuanupoBanus. IlonsaTtue nemaiiHa.
Bri6op nemnaitnoB. Ilonstie aexomnosunuu padot. Iloctpoenue nekommnosunuu padot. Pac-
npenenenue 3agad. [lonstue nopoxkHoit kapTel. [locTtpoenne nopoxxHOM KapThl. OCHOBBI TalM-
MEHEKMEHTA.

DTarnel )KU3HA NPOEKTa. METOANKN OLIEHKH TEKYIIEro COCTOsHUS mpoekTa. Software Engi-
neering Method and Theory (SEMAT).

Tema 2 Ilouck uaeu Al NPOEKTA

Metoapl reHepanuu uAe Ayis NpoekToB (MpodeccuoHalbHas 3KCHepTU3a, KIMEHTCKAs
JKCIIEPTHU3a, KONMHMPOBAHME YCHEIIHBIX IPOEKTOB, NHIIEBas IEMOYKa, MO3TOBOM ILUTYypM,
SCAMPER, kapta mbIciel, ecTh MU MBIIUIEHNS DaBapaa jae boHo, romy0oii okeaH, MaTpH-
na YCIIC, matpuna crapran uaeit Dpuka CtpomOepra, kapta TpeH10B Puuapna Yorcona

[TpunuMIIBI pabOTHI € UACEH

Tema 3 Pa3paGoTka IeHHOCTHOTO MpeAJioKeHue
[TonsiTue creiikxonaepon, beHehUunapoB U KIMEHTOB.
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Hamnpasnennocts npoektos: b2c, b2b, b2g u np.

DKcrepuMEeHTaIbHBIA 00pa3el]: OCHOBHBIE TPEOOBaHMS U XapaKTepUCTUKU. ONBITHBINA 00-
pasel: OCHOBHbIC TPEOOBAHUS M XapaKTEPUCTHKH. MUHHMAIBHBIN KU3HECIIOCOOHBIA MPOIYKT
(Minimum Viable Product (MVP)): ocHOBHBIE TpeOOBaHHSI U XapaKTEPHUCTHUKH

Onucanne npoduias HOTPEeOUTENS

[I1ab710H IIEHHOCTHOTO MPEIOKEHUS

Tema 4 OcHOBBI OM3HEC-MO/1eTHPOBAHHUSA

[Tonyuenue npoektoM puHancupoBanus. ['panTel u cyocuanu: GoHABI, KPUTEPUU 0TOOPA.
Benuyphbie GoHABI, HHIYyCTPUATBHBIC TAPTHEPHI K HHBECTUIIUH.

AHanu3 KoHKypeHTOB. [lyTu BbIsiBIEeHUS KOHKYpPEeHTOB. KpuTtepun cpaBHEHUS KOHKYpPEH-
ToB. CpaBHHUTENIbHBIN aHAIN3 KOHKYPEHTOB U UX IPYNIIHUPOBKA.

OcHoBbl OuszHec-mmanupoBanusi. Kansa Ousnec-monenu (Business Model Canvas) A.
OctepBaiipiepa: CErMEHTHI MOTPEOUTENEH, IEHHOCTHOE TPEAIOKEHHE, KaHaJIbl COBITa, OTHOLIE-
HUS C KJIMEHTaMH, MTOTOKU JI0XOJ0B, KITFOUEBBIE PECYPCHI, KIFOUEBbIE BUIBI IEATEIBHOCTH, KO-
YeBbIC MMAPTHEPHI, CTPYKTypa 3arpar. Mozens 4P (Product Price, Place, Promotion).

Tema S Komanga npoexkra

[TousiTve KOMaHIBI MpoeKTa. PacmpeseneHue poiicit B komanzae npoekta. Moaens PAEI
(UK. Anuzes, moaens P.M. benouna, MVT, moxeas HHH (hacker, hustler, hipster)

I'pynnoBas aunamuka (forming dopmupoBanue, Storming HampsHKeHHOCTH, NOrMING HOp-
Mmasu3aitys, performing nesitebHOCTh, 3G GEKTHBHAS KOMaH/1a)

['pynmnoBsie 3 dexTs

DddexkTuBHOCT, KOMaH I (HDAKTOPBI, OlIEHKA. Pazmep KoMaH bl XapaKTEPUCTHKH CHJIb-
HBIX U CJIA0BIX KOMaH]T

Team Canvas

Tema 6 CoBpeMeHHbIE CEPBHCHI /I OPraHU3AIUHA ¥ COMPOBOKICHUA KOMAHTHOM
padoThI

Crienmanu3upoBaHHbIE CEPBHCHI ISl OPTaHU3AIMK U COIIPOBOKIAEHUS KOMAHIHOM paboThI:
Trello, Miro, O6naunsie cepuckl Google, Spatial Chat, Zoom, Discord, Meccenmxepsi: Tele-
gram, WhatsApp, Slack... Beioop cepucoB. CtapT pabOThl HajJ MPOEKTOM C HCIOJb30BaHHUEM
BBIOPAHHBIX CEPBHCOB.

Tema 7 IIpe3eHTanus pe3yJbTaToOB POEKTA

MeTtonbl mocTpoeHus Mpe3eHTanuu npoekta. Co3gaHue NMpe3eHTalnn MPOeKTa ¢ y4ETOM
LeJIM TIPE3EHTALNU U ayIuTopun ciymaresnei. [Ipesentanus npoekra 6e3 rpaduyeckoro mare-
puana. Konnennus Elevator pitch. PaccranoBka siorudeckux 0J10koB B npe3eHTanuu. CBsi3b pe-
4yu U rpaduueckoro marepuana. OCHOBBI OPaTOPCKOTO UCKYCCTBA.

[Tonsitne TexkcroBoro mabnona. Mcrnonp30BaHne TEKCTOBBIX MIA0JIOHOB IS ONTUCAHUS aK-
TyaJbHOCTH/pEIIaeMoi TpoOIeMbl, PEAIaracMoro pelieHns CyTH/macnopTa npoeKTa, eJeBoro
MVP, cuienapueB UCIOIb30BaHMS TPOIYKTA.

Tema 8 Co3nanne MyJIbTUMeIHA CONPOBOKACHHUS NMPE3CHTALMH Pe3yJIbTAaTOB MPOEK-
Ta

HNHCTpyMEHTBI U CEpBHCHI aBTOMATHU3AlMK CO3/1aHUs TpaduyecKkux npeseHTanuii: Power-
Point, Google Slides, Prezi, Miro, pdf, Canva

OcHoBrbI rpadudeckoro au3aiiHa. Ctpykrypa cnaiina. [1labmon npesenrtanuu. Beidop 1Be-
TOB, mpu(dTOB 1 Kerisd. Pazmep, 00pEM U pazMenieHre TeKcTa Ha crnaiae. Mcnons3oBanue aHu-
MaIUu: JOCTOMHCTBA, HEJOCTATKHU, Lierecoo0pa3HocTh. Vcnonb30BaHne BUIEOPOJIUKOB: 1OCTO-
WHCTBA, HEJIOCTATKH, I[EIeCO00Pa3HOCTb.
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