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Onort BO 04.06.01 Xumuyeckne Hayku (Mpogmib «IONEKTPOXUMUA») PacCMOTpeHa U
YTBEPXKJEHa Ha 3acefaHun Kageapbl «XUMUS U XMMUYECKMe TeXHON0rMuM» npoTokon Ne 6 ot
19.04.2019.

3aBeayoLwnin Kaeapoi 'Q&. N A.B. PyxoB
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Onort BO 04.06.01 Xumuyeckne Hayku (Mpotmib «INEKTPOXMMUA») PacCMOTPeHa U
yTBepXAeHa Ha 3acefaHnn Hay4yHo-MeToAMYecKoro coseta no HanpasneHno 04.06.01 Xumuye-

CKune Hayku npotokon Ne 4 ot 22.04.2019.

Mpeacepatens HMCH Q&- A.B. PyxoB

[=

OINOI BO 04,06.0] Xumuseckue nayvku (npoduas « JnexmpoxumMuis) paccMOTpeHa H
yIBepiaena na sacenanun MeToamteckoro cosera [eXHONOTHYECKOrO HHCTHTYTE NPOTOKON
Ne 7 o1 23.04.2019. 4 j

i P e
VR
. £z

i

e .

[peacenarens MCH ILJL Tlonymkns




Ofiwas xapakTepreTHra obpasosatentsHoll nporpavmil (4.06.01 i eRmpOxuM Ry

JlieT cornacopanns
¢ npeacrasuTeanmn paboronareied

I napuklii TexHon0T

Texunuecknii gupexrop [TAO «Ilurment | : ' H.E. I'puropbes

000 «3ABKOM HikHHHPHHTY

['enepaibHblil AHPEKTOP O.A. Kansruy
Axunonepuoe obmectso « TAMAKy

JlupexTop no NpoH3BOIACTBY

LICTT AO « TAMAKSY A.B. Canuan

MeepaibHoe FOCYIapeTBeHHOE BIOIKETHOS HAYIHOS Vi

«Beepoccufickuit HayHHO-HECIEA0BATENBCKHI HHCTHIYT HC SOBAHHSA TEXHIKH 1
HEPTENPOIVKTOB B CEILCKOM X03afcTBEY P A N ST

!

Ao, Kophes

Bpuo anpektopa -



O6Las xapaKTepucTrka 06pasoBaTesibHOi nporpamMmmbl 04.06.01 «3neKTpOXNMUS»
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COLEPXXAHUE

Cuctema ycnoBHbIX 0603HauYeHUI

O6ume NonoXkeHNs

O6nacTb, 06bEKTbI M BUAbI NPOMECCNOHASIbHON LeATeNIbHOCTU BbIMYCKHUKA
MnaHnpyemble pe3ynbTaTbl 0CBOEHUSA 06pa3oBaTe/IbHOM NPOrpamMmbl

CsefleHMs1 0 NPOdEecCopCcKo-NnpenoaaBaTe/lb,CKOM COCTaBe, HEOOGXOAMMOM ANs
peanmsaLum 06pasoBaTelbHON NPOrpamMmb
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1 OBLWNE MNMOJTOXXEHNA

OcHoBHas npoeccroHasibHas 0bpasoBaTenbHad Nporpamma, peanmsyemas B TaMOOBCKOM
rocyfapcTBeHHOM TeXHUYECKOM YHMBEpPCUTeTe No HanpasieHuto noarotosku 04.06.01 — Xumu-
Yeckne Haykum npouib DNEKTPOXMMUA, paspaboTaHa W YTBEPXKAEHA C Yy4eTOM TpeboBaHWiA
pbIHKa TPyJa Ha OCHOBaHUK CNeayoLWwmnX JOKYMEHTOB:

— @epaepanbHblii 3aKOH 0T 29.12.2012 Ne 273-d3 «O6 06pa3oBaHumM B Poccuiickol de-
Aepaunn»;

— ®efiepanbHbI TOCYAaPCTBEHHbIN 06pa3oBaTe/bHbIA CTaHAAPT BbICLLIEr0 06pa3oBaHMA
no HarpasfieHnto nNoArotoBkn 04.06.01 Xumuueckne Hayku (YpoBeHb MOLIOTOBKU KafpoB BbIC-
Lel KBannmKaLmm), yTBepXXaeHHbIM nprukazoM MuHobpHaykn Poccum ot 30.07.2014 1 Ne 869;

— HOpMaTMBHble JOKYMeHTbI MuHUCTEPCTBa 06pa3oBaHns 1 Haykn Poccuiickoil degepa-
UMK, pernaMeHTMpytoLme nopsAoK opraHn3aLmMm 1 ocyLLecTBieHns obpa3oBaTe/ibHOM eATeNb-
HOCTW;

— YcTaB (peflepasibHOro rocyAapCTBEHHOIo OHKETHOINO0 06pa30BaTeIbHOMO YUpeXaeHuns
BbICLLEro 06pa3oBaHus «TaMOGOBCKMIA FOCYAapPCTBEHHbIA TEXHUYECKUI YHUBEPCUTET», YTBep-
X[eH nprkaszom MuHucTepcTBa 06pazoBaHus 1 Hayku P® Ne 240 ot 18 mapTa 2016 T.;

— JIOKa/IbHble HOpMaTUBHble akTbl PTBEOY BO «TI TY».

Mwuccusa obpasoBaTtenibHOM nporpammbl OMOTT

dopmmpoBaHMe N pa3BUTME Y acnpaHTa KOMMJIEKCa YHMBEPCalbHbIX, 06LLenpogeccmo-
Ha/lbHbIX U NPOMECCUOHa/IbHLIX KOMMETEHUMIA, LIeNeyCTPEeMIEHHOCTIN, OpPraH130BaHHOCTU, OT-
BETCTBEHHOCTW, CaMOCTOSATE/NIbHOCTU, FPaXKAaHCTBEHHOCTW, NMPUBEPXKEHHOCTU 3TUYECKUM LIEH-
HOCTSIM U KPeaTMBHOCTW, MNO3BONSAIOLWMX BbIMYCKHMKY YCNELWHO paboTaTh B Chepe BbICLLEro 06-
pa3oBaHNA N HayKn 1 06ecrneunBatoLLmMX counanbHy MOOUNBHOCTb N KOHKYPEHTOCNOCOOHOCTb
Ha pbIHKe Tpyaa.

Llenv o6pasoBaTesibHOV NporpaMMbl

OrOI HanpaBnieHa Ha NOAFOTOBKY KaapoB BbiCLLUel KBainguKauym B 0651acTi B 061acTy
“ceneaoBaHMin U paspaboTKM 3MEKTPOXUMUYECKMX MPOLLECCOB, 06/1afatoLLMX KOHKYPEHTOCHMO-
COGHBIMU MPEMMYLLECTBAMM B AMHAMUYHO W3MEHSIOLLECS KOHKYPEHTHO cpefe, Bnajeto-
LMX COBPEMEHHbIMI METOAAaMM MPOEKTMPOBAHMS U 3KCMyaTalMmn 3HepPro- U pecypcocbepera-
IOLLMX 3MIEKTPOXMMUYECKMX MPOLIECCOB, MMEIOLLMX 3HAHWS B 061aCTW 3NIEKTPOXUMIK, METO/0B
MaTeMaTUYeCKOro MOAENMPOBaHMS 11 CMOCOGHBIX PeLlaTh CTaHAAPTHbIE 1 HECTaHAAPTHbIE 3a/a-
UK UCCNeAO0BaHNS, Pa3paboTKU 1 ONTUMMU3ALIMM 3NEKTPOXMMUYECKMX MPOLIECCOB.
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Cpok ocoeHunsa OIMOI

Cpok ocsoeHus OlMOIT B cooTtBetcTBUM ¢ PITOC BO cocTasnsert:
e 0YHas hopma 0b6yyeHus 4 roa.

TpypoemkocTb OO

O6bem OrlIOI, He BKMOYas 06beM (haKynbTaTUBHBLIX AWUCLMMNIWMH, B COOTBETCTBUU C
®IrOC BO coctaBnseT 240 3a4eTHbIX eAMHUL, 1 BK/OYAET BCE BU/bl YUEOHON AEATENbHOCTY,
NpesyCMOTPEHHbIE YYeOHbIM M1IaHOM 15 AOCTVXKEHUA NMIaHNPYEMbIX Pe3yNbTaToB 06yYeHUs.

O6beM KOHTaKTHOWM ayAMTOPHOW paboTbl COCTaB/MSET:

e 0YHaa popma 06yyeHUsa — 360 akagemMUYeCKMX Yacos;

3ayeTHasd efMHULA 3KBMBaIeHTHa 36 akafeMuyeckum yacam (Mpy NPOLO/IKUTENbHOCTY
aKagemMmn4yeckoro yaca 45 MUHyT) unu 27 aCTPOHOMUYECKUM YacaMm.

TpyLoeMKOCTb OAHOW Hegenn — 1,5 3a4eTHble eguHULLbI.

TpeboBaHUA K abBUTYPUEHTY

ABUTYPUEHT AO/MKEH UMETb AOKYMEHT rocyAapCTBEHHOro obpasua 0 BbiCLUEM 06pa3oBa-
HUK (CreunannTeT, MarncTpaTypa, acnupaHTypa).

BcTynutenbHble UCMbITAHWUSA NPU MPUEME: MHOCTPaHHbIN A3bIK, Grnocodus, gucuunanHa
Mo HarpasfieHNto (NPOgKIIK0) NOATOTOBKM.
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2 OBJIACTb, OB bEKTbI, BUbl V1 3AZIAUM NMPOPECCUNOHATIbHON
OEATE/IBHOCTW BbINTYCKHUKA

O6nacTbto NPOECCMOHANBHON AEATENBHOCTY BbIMYCKHUKOB, OCBOMBLUMX MPOrpamMmMy ac-
MUPaHTYPbl, BKKOYAET CEpbl HayKW, HAYKOEMKMX TEXHOMOTUIA 1 XUMUYECKOrO 06pa3oBaHms,
0XBaTbIBaKOLLME COBOKYMHOCTb 3afja4 TEOPETUYECKOW M NPUKNAAHOM XuMun (B COOTBETCTBUM C
HanpaBNeHHOCTLIO MOAFOTOBKM), a TAKXKe CMEXHbIX ECTECTBEHHOHAYUHbIX AVCLUMIVH.

O6bekTaMn MPOEeCCUOHANbHOM [eATENbHOCTM BbIMYCKHMKOB, OCBOMBLUMX NpPOrpammy
acnupaHTypbl, ABNAIOTCA HOBble BELLECTBA, XMMMUYECKME MPOLECCHI 1 06LLMe 3aKOHOMEPHOCTM
MX NPOTEKaHUS, Hay4Hble 3a[a4n MeXANCLMNINHAPHOTO XapaKTepa.

B cooteetctBUmn ¢ ®rOC BO 1 ¢ y4yeTOM 3anpocoB 3aMHTEPECOBaHHbIX paboTodaTenei
BbIMYCKHWK MOAr0TOBMEH K CNeAYOLWMM BUAamM Npog)eCCUOHaNbHON AeaTeNbHOCTU:

* Hayu4HO-MCCneaoBaTebCKasa AedaTeNlbHOCTb B 06/1aCTU XUMUU U CMEXHBIX HayK;

* npenofaBaTenbckas AesTe/lbHOCTb B 06/1aCTU XUMUUN Y CMEXHbIX HayK.

Mporpamma acnupaHTypbl Hanpas/ieHa Ha OCBOEHWE BCEX BWAOB MPOMECCUOHAbHON Aes-
TeNbHOCTW, K KOTOPbIM FrOTOBUTCS BbIMYCKHUK.



O6Las xapaKTepucTrka 06pasoBaTesibHOi nporpamMmmbl 04.06.01 «3neKTpOXNMUS»

3NNAHVNPYEMBbIE PE3YJIbTATbI OCBOEHNA
OBPASOBATEJIbHOU INPOI'PAMMBbI

B pesynbtate ocsoeHuns OlOIT y BbiNyCKHWKa 6yayT chopmmpoBaHbl 06Lenpodeccuno-
Ha/lbHble U YHMBEPCa/IbHblE KOMMeTeHUMK, ycTaHoB/eHHble PIOC BO, 1 npodeccroHaibHbIe

KOMNETEHLUNN

, NepeyeHb KOTOPbIX OpraHn3auuA (bopMleyeT CaMOCTOATE/NBbHO B COOTBETCTBUN C

HanpaBNeHHOCTbIO (Npoduiem) NporpaMMbl M HOMEHKNATYPOW HayuHbIX CrieunanbHOCTeR, no
KOTOPbIM MPUCYXKAAIOTCS Y4eHble CTeneHu, YTBepXaaemoi MuHMCTepCTBOM 06pa30BaHus ©
Hayku (Tabn. 3.1).

Tabnuua 3.1 — Pe3ynbTaTbl 0cBOeHMs OIMOI

MHAeKc KoM-
dopmynMpoBKa KOMNETEHLUN
neTeHumnm
1 2
YK-1 CNOCOBHOCTb K KPUTUYECKOMY aHaIn3y N OLEHKe COBPEMEHHbIX Hay4HbIX [10-
CTVXKEHWIA, FEHepUPOBaHUIO HOBBIX UAel NPU peLleHnn UccnefoBaTe/lbCKuX v
NPaKTUYeCKMX 3agay, B TOM YnC/e B MEXANCUMUMINHAPHBLIX 06/1acTaX
YK-2 CMOCOGHOCTL MPOEKTUPOBATb U OCYLLECTBNATL KOMMN/IEKCHbIE UCCNe0BaHWS, B
TOM yncne MeXANCUUnInNHapHble, Ha OCHOBE LIe/TOCTHOIO CUCTEMHOIO Hay4HOr o
MMPOBO33PEHNS C UCMOMb30BAHNEM 3HaHWIA B 061aCT UCTOPUM 1 hrunocotum
HayKWn
YK-3 rOTOBHOCTb Y4acTBOBaTb B paboTe POCCUCKMX U MEXAYHAPOAHbIX UCCNea0Ba-
TEe/IbCKUX KONIEKTUBOB MO PELLEHMIO HaYUHbIX U Hay4YHO-06pa3oBaTe/bHbIX 3a-
Jay
YK-4 rOTOBHOCTb MCMNO/b30BaTb COBPEMEHHbIE METO/bI Y TEXHOMOMMIN HAYYHOW KOM-
MYHUKaLMW HA roCyAapCTBEHHOM M MHOCTPAHHOM A3bIKax
YK-5 CNOCOBGHOCTL NMIaHMPOBATb U peLlaTh 3a4a4n CO6CTBEHHOMO NPOGECCUOHANIbHOMO
N IMYHOCTHOI O PasBUTUA
OMNK-1  |cnoco6HOCTb CaMOCTOSTENIbHO OCYLLECTBAATL Hay4YHO-MUCCNEA0BaTENLCKYHO Aest-
TeNbHOCTb B COOTBETCTBYHLLEN MPOGECCMOHaNbHON 061acT C MCNONb30BaHNEM
COBPEMEHHbIX MEeTOLO0B UCCNef0BaHNA N MH(OPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHONOIWi
OlK-2  |roTOBHOCTb OpraHM3oBaTh PaboTy NCCeA0BaTEIbCKOIO KOJINEKTMBA B 061aCTH
XUMUM N CMEXHbIX HayK
OlK-3  |rOTOBHOCTb K Npenojasate/ibCKoM AesTe/lbHOCTU N0 OCHOBHbIM 06pa3oBaTe/lb-
HbIM MPOrpaMmmam BbICLLEro 06pa3oBaHus
MK-1 CNOCOBHOCTb K M3YUEHWIO SIBNEHWIA NEPEeHOCca 3/IEKTPOHOB Yepes rpaHnLly pasje-
nla MeTa1/1 — pacTBOP WW pacnias 3N1eKTPOInTa
MK-2 CNOCOBHOCTb K CUCTEMHOMY aHa/In3y 3M1EKTPOXUMUYECKNX NPOLIECCOB
MK-3 CMOCOGHOCTb K PeLleHnIo HeCTaHAaPTHbBIX Hay4YHO-MUCCNef0BaTeNbCKMX 3aa4 B
061aCTN 3NEKTPOXNUMUM
MNMK-4 CMOCOGHOCTL K CO3aHMI0 METOLO0MMUYECKMX NOAXOL0B A4/15 MOArOTOBKMN TEXHO-
NOTMYECKNX HayYHbIX PELUEHWNIA, COCTaBSAOLLMX OCHOBY MHHOBALMOHHOIO NPO-
eKTa B 06/1aCTN 3N1EKTPOXUMUN
MK-5 FOTOBHOCTb K MCMO/b30BaHMIO METOAOMOMMIN HayYHbIX UCCMef0BaHW B 061acTu
3NEeKTPOXMMUU
MK-6 CMOCO6HOCTbL MOCTPOUTL annpPOKCUMMPYOLLME (YHKLUN-MOAENN B UCCNEAYEMO
06/1aCTV N0 3KCNEPUMEHTa/IbHBIM [aHHbIM 3/IEKTPOXMMUYECKMX NPOLIECCOB
MK-7 rOTOBHOCTb K COBEPLUEHCTBOBaHMIO 06pa30BaTe/lbHOro npoLecca B By3e Ha Oc-

HOBE BHEAPEHUS Pe3yNbTaTOB Hay4HbIX UCC/e0BaHMIA B 06/1aCTU 3NEKTPOXMMIM

—9—
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KapTa (hopMrpoBaHMs KOMNETEHLMIA, 3Tanbl UX (HOPMUPOBAHMA W pacnpefeneHne no ane-
MeHTaM NMPOrpamMMbl aCnMPaHTYpbl NpeacTaBneHbl B MpunoxeHnn 1.

— 10—



O6Las xapaKTepucTrka 06pasoBaTesibHOi nporpamMmmbl 04.06.01 «3neKTpOXNMUS»

4 CBEAEHUNA O NMPOPECCOPCKO-INPEMNOAABATE/IbCKOM
COCTABE, HEOBXOAMMOM A/1A PEAJIBALINA
OBPASOBATEJIbHOW INMPOIrPAMMBI

KBammkauma pyKoBOAALLMX U HAYYHO-Mefarornyeckmx paboTHUKOB By3a COOTBETCTBY-
eT KB/IM(PMKALMOHHBIM XapaKTepUCTUKaM, YCTaHOB/IEHHbIM B EAMHOM KBa/IM(MKALNOHHOM
CMpaBOYHMKE [O/MKHOCTEN PYKOBOAMTENEN, CeLMannucToB 1 cnyxawmx (pasgen «Ksannuka-
LIMOHHbIE XapaKTePUCTUKM JO/MKHOCTEN PYKOBOAUTENEN M CNELMAIMCTOB BbICLLErO Mpogeccno-
Ha/IbHOTO U [OMONHUTENIbHOI0 MPOJeCCMOHANIbHOrO 06Pa30BaHNA»), YTBEPXAEHHOM MPUKA30M
MwuHMCTepCTBa 34paBOOXPaHEHMsi U COUMaTbHOro passBuTus Poccuiickon degepaummn OT
11.01.2011 Ne 1H.

[ona wratHbix HMP B yHuBepcutete (B NPUBEAEHHBLIX K LENOYUCNEHHBIM 3HAYEHUAM
CTaBOK) COCTaB/IsSieT He MeHee 60 NpoLeHTOB OT 06LLero Konnyectsa HIMNP opraHusauuu.

CpegHerogosoe uncno nyénukaunin HIMP By3 B pacuyeTte Ha 100 HIP (B npuvBeAeHHbIX K
LIe/IOYNCIEHHBIM 3HAYeHMAM CTaBOK) COCTaB/ISIET He MeHee 2 B XYpHasiaxX, MHAEKCMPYEMbIX B
6aszax fgaHHbix Web of Science unu Scopus, n He meHee 20 B XXypHanaxX, MHAEKCUPYEMbIX B
POCCUIACKOM WMHAEKCE Hay4YHOro UWTUPOBAHWS, WU B HayUHbIX PELEH3MPYEMbIX W3L4aHUAX,
ornpegeneHHbIX B MepeyHe peueH3npyeMblX U3LaHWIA COrnacHo NyHKTY 12 MonoXeHus o npu-
CYXXAEHUN YYeHbIX CTENeHei, YTBePXKAEeHHOro NnocTtaHoB/ieHMeM [MpaBuTenbcTBa POCCUIACKON
depepaunm ot 24 ceHTA6ps 2013 1. N 842 «O nopsake NPUCYKAEHUS YUEHbIX CTENEHEN».

CpefHerofoBoin 06beM (PUHaAHCUPOBAaHUA Hay4HbIX UCCnefoBaHWi Ha ogHoro HIP (B
MPUBELEHHbIX K LieI0YNC/IEHHbIM 3HAYEHUAM CTaBOK) COCTaB/ISET HE MeHee, YeM BeMYMHa aHa-
NOTMYHOTO MOKa3aTeNns MOHUTOPUHTA CUCTEMbI 00pa30BaHus, YTBEPX4AaeMOro MUHNCTEPCTBOM
06pa3oBaHus 1 HayKu Poccuinckoin ®efepaumu.

Peann3auus nporpaMMbl  acnvpaHTypbl 06ecrneynBaeTcd PYKOBOAAWMMM U Hay4HO-
negarornyeckMmm paboTHUKaMK OpraHu3aummn, a Takke nuuamu, npuBieKaeMbIMU K peannsa-
LMW NpOrpaMMbl aCnmMpPaHTypbl Ha YCN0BUAX MPaXX4aHCKO-NPaBOBOro XapakTepa.

[ona HIP (B npuBeAeHHbIX K LENOYUCIEHHbIM 3HAYEHNAM CTaBOK), UMEOLNX YYEHYHO
cTeneHb (B TOM YMC/e YUYeHYHO CTeneHb, MPUCBOEHHYIO 3a PYOEXOM 1 Mpu3HaBaemyto B PP) n
(nnn) yyeHoe 3BaHME (B TOM YKC/e 3BaHME, MPUCBOEHHOE 3a PYOEXXOM 1 Npu3HaBaemoe B P®) B
obuem yncne HIIP, peanusyowmx nporpammy acnmpaHTypbl, coctaBnsetr He MeHee 100 npo-
LIeHTOB.

Hay4Hble pyKOBOAMTE/NN, HAa3HAYEHHbIE acnunpaHTaM, MMerT YYeHYH CTeneHb, OCYLLEeCTB-
NAKT CaMOCTOATENIbHYI0 HAyYHO-UCCNef0BaTe/IbCKYHO AeATeNIbHOCTb (Y4acTBYHOT B OCYLLECTB-
NEHNN TaKoW LesaTeNlbHOCTI) MO HanpaBIeHHOCTU (MPOMUI0) NOArOTOBKM, UMEHOT My6nkauum
Mno pesynbTaTaMm yKaszaHHOW Hay4YHO-MCCNef0BaTe/IbCKOM AeATe/IbHOCTU B BEAYLLMX OTeYeCTBEH-
HbIX W (UKN) 3apyOeXHbIX PeLeH3NPYeMbIX HaYUHbIX >KYpHasiax U U3[aHuAaX, a Takke O0Cy-
LeCTBNAT anpobaumto pesynbTaToB YKasaHHON Hay4HO-UCCNe0BaTeIbCKON, TBOPUECKOW fes-
TEe/IbHOCTY Ha HaUMOHa/TbHbIX U MEXAYHaPOAHbIX KOH(hepeHLMsX.

Pykosogutenem OlMOIT sBnseTca JOKTOP TEXHUYECKUX HAYK, AOLEHT PyxoB ApTtem Buk-
TOPOBUM.

XapaKTepncTnka NpuBieKaeMbIX K 00y4eHUIO nejarornyecknx Kagpos npusegeHa B Mpu-
NOXKEHUN 2.



