OreQy BO «TITY» Mpuem 2023 Boiclwiee obpasosanue Mporpammbl 6akanaspuata

MuHHCTEPCTBO HAYKH U BBICIIEro o0pazoBanus Poccuiickoit denepanum
denepanpHOE rOCYAapPCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«TamOO0BCKHI TOCYIapCTBEHHBIN TEXHUUECKUN YHUBEPCUTETY

[MPUHATO YTBEPXJIEHO
pemennieMm Yuenoro copera ®I'bOY BO «TI'TY» npuka3zoMm pekropa @®I'BOY BO «TI'TY»
26 centsiops 2022 r. (mpotokon Ne 9) 25 okrs6pst 2022 1. Ne 200/2-04

INPOI'PAMMA ITPOPUJIBHOI'O BCTYHUTEJIBHOI'O UCIIBITAHUA
10 NpeaAMeTy
MATEMATHUKA B TEXHUKE, TEXHOJIOI'USAX U UTH’ KEHEPHOM JIEJIE

Oobs13aTebHBIN peaAMeT NpH noctymiennu B 2023 roay
HA NPOrpaMMsbl 0aKajlaBppuaTra
07.03.01, 08.03.01, 09.03.01, 09.03.02, 09.03.03,
11.03.01, 11.03.02, 11.03.03, 12.03.04, 13.03.01, 13.03.02
15.03.01, 15.03.02, 15.03.06, 18.03.01, 18.03.02, 19.03.01, 19.03.02, 20.03.01, 21.03.01,
22.03.01, 23.03.03, 27.03.02, 27.03.04, 28.03.02, 35.03.06,

nporpammy cnenuanaurera 10.05.03

IIpeamet nmo BbIOOpPY npu nocrymjiennu B 2023 roxy
Ha nporpammy 0akajaaspuara 05.03.06

OBHIASI MATEMATHKA

APUDPMETHUKA

Harypanpubie uncna. IIpocteie u coctaBHble uncina. Jlenutenb, kpatHoe. HanbGomnbimi
oOIIMii enuTenb, HAaUMEHbIee obiiee kpaTHoe. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.

Ienwie uncna. PanioHanbpHbIe YKciia, UX CJIOXKEHHE, BHIYUTAHUE, YMHOXKEHUE U JCJICHUE.
CpaBHeHHEe pallMOHANbHBIX 4YHuced. JleHCTBUTENbHBIC YHCIA, WX TMPEJCTaBICHHE B BHUJE
JECATUYHBIX IPOOEH.

N3o0paxenue uucen Ha npsMoil. Moaynb 1eMCTBUTEILHOTIO YUCIA, €70 T€OMETPUUCCKUN
CMBICIL.

AJITEBPA

Bripaxxenus ¢ nepeMeHHbIMU. DPOpMyJIbl COKPAILIEHHOI'O YMHOXEHMUS.

CrerneHb ¢ HaTypaJbHbIM U pallUOHATBHBIM MOKa3aTeneM. ApudmeTndyeckuil KOpeHsb.

Jlorapugm uymcna. OcHoBHOe Jsorapupmuyeckoe ToxaecTBO. CBolicTBa sorapugma.
JlecATUUHBIN U HATYpaTbHBIN JTIOTapu(MBbl, YUCIIO €.
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OnHowieH U MHOrowieH. MHorowieH ¢ ofgHoil nmepemMeHHoW. KopeHb MHOrowiena Ha
IIpuMepe KBaApaTHOro TpexuieHa. Pa3nokeHne MHOrouieHa Ha MHOKUTEIH.

Anrebpanueckas 1poob. Cokparenue apobeit. JlercTBus ¢ anredpandecKuMu IpoosiMHu.

VpaBuenus. KopHu ypaBHeHus. IloHsiTHE O paBHOCWIBHBIX YpaBHEHUsX. PemieHue
palMOHANIbHBIX, MOKA3aTENbHBIX, JIOrapu(PMUUECKUX ypaBHEHU. PeleHue umppairioHamIbHbIX
YPaBHEHUN.

HepasenctBa ¢ onHoil nepeMeHHol. Pemienue HepaBeHcTB. MeTon unTepBanos. IlonaTue
O PaBHOCHWJIbHBIX HepaBeHCTBaX. CUCTEMbI HEPABEHCTB.

YucnoBble MOCIEN0BATEIBHOCTH. ApudMeTHYecKass U TeOMEeTpUYecKas IPOrpecCHH.
®opmyiibl 001Iero ujieHa apudMEeTHUYeCKOM U TeOMETPUYECKON MpOorpeccuii, CyMMbI MEpPBBIX
HECKOJIbKHUX WIEHOB apu(pMETUUECKON U T€OMETPUUECKOM Mporpeccuil.

TPUT'OHOMETPUSA

CuHyC, KOCUHYC, TAaHI'€HC W KOTAaHI'€HC MPOM3BOJIBHOrO yria. PanuanHas mepa yria.
CuHyC, KOCHUHYC, TAHT€HC M KOTaHreHC 4ucia. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIAECTBA.
®opmynsl npusBeaeHuss. CUHYC, KOCUHYC M TaHT'€HC CYMMBbI U Pa3HOCTH JABYX yrjioB. CHHYC U
KOocMHyC JBoMHOro yria. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUMX (DYHKIUN B
MpoU3BeACHUE U MPOou3BeeHHs B cyMMYy. [IpeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BbIPAKEHHI.

[IpocTeiimine  TPUTOHOMETPUYECKHE  ypaBHEHHs. PelleHre  TPUTOHOMETPHYECKUX
ypaBHEHUW. APKCUHYC, apKKOCUHYC, ApKTAHI€HC, apKKOTAaHT'€HC YHCIIA.

OYHKIUU

[lonsatue gynkuuu. CrnocoObl 3ananus ¢yHkuuu. O6mactb omnpeneneHus. MHOXeCTBO
3HaYEHUN (DYHKIIUH.

I'padpux dynkuun. Bospactanue u yObiBaHME (DYHKIUU; MEPUOAMUYHOCTH, UYETHOCTb,
HEYeTHOCTh. [IpomMexyTKH BO3pacTaHusi U yObIBaHUS, HauOOJIblIEE U HaUMEHbIIIEEe 3HAYCHUS,
TOYKH SKCTpeMyMa (JIOKAJIbHOIO MakcuMyma U MUHMUMYMa). CioxkHast pyHKIus (KOMIO3UIUS
¢bynkuuit). B3aumuo o6patHbie ¢ yHKINU.

CrenenHas (QyHKUMS ¢ HaTypajbHBIM I[IOKa3aTeJleM, €€ CBOicTBa M TIpaduk.
KBagpatnuynas @ynkmus. Tpuronomerpuueckue (QyHKIMM, HUX CBOMCTBA U TrpaduKu,
NePUOJUYHOCTb, OCHOBHOM nepuoa. OOpaTHbIe TPUTOHOMETpUYecKue HyHKIIMH, UX CBOMCTBA U
rpaduku. [TokazarenpHas ¢yHKIUs (SKCIIOHEHTA), €€ cBoiicTBa U rpaduk. Jlorapupmuueckas
¢dbyHKUMA, ee CBOMCTBA U IpaduK.

I'paduxu hyHKuMiA: KOpeHb KBaJIpaTHBIM, KOpEeHb KyOuueckuii, Moayib. Mcnonb3oBaHue
rpadukoB GyHKUMNA 151 pelIEHUs YPAaBHEHUIN U CUCTEM.

[IpeoGpazoBanus rpauKoOB: MapamiedbHbIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCel
KOOpJIMHAT.

HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A

[lonsitTue o mnpousBoAHOW GYHKUMM, (UIMUECKHMHM W TEOMETPUYECKUM  CMBICI
MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K IpaduKy GyHKIUH.

[IpousBoaHBIE CYMMBI, Pa3HOCTH, MPOU3BEJECHUA W 4YacTHOTO. IIpon3BomHbie QyHKUUN
y=sinx, y=cosx, y=tgx, y=e', y=x", y=Inx.

[IpumeHnenue mNpPOM3BOAHOM K HccleqoBaHuI0 GyHKUMHA. JlocTaTouHble yClOBUS
MOHOTOHHOCTH (yHKIMU. Heobxoaumoe yciaoBHe 53KCTpeMyma (QYHKIUHU, JAOCTATOYHbBIE
yCIIOBHS dKCTpeMyMa. Mcnonb30BaHUE MPOU3BOAHBIX IIPU PELIEHUN YPAaBHEHUN U HEPABEHCTB,
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TEKCTOBBIX M T€OMETPUUYECKUX 3a/1a4, HAX0XKJACHUN HAHOOIBIINX U HAUMEHBIIUX 3HAUCHU.
[lonsiTue 06 ompeneneHHOM HWHTErpaje Kak IUIONIaJAu KpPHUBOJMHEHWHON Tparneuuu.
[lepBooOpa3znas. ®opmyna Herorona-JlelOnua.

T'EOMETPUsA

[Ipsimast, 1y4, OTPE30K, JJOMaHas; JJIMHA OTPE3Ka. YTOJI, BEIMYMHA yria. BepTukaibHble U
CMEXHbIE yIIibl. buccekTpuca yria, ee cBoiicTBa. OKpyKHOCTb, Kpyr. llapamienbHbie npsiMbIe.
[Ipuznaku mnapamienbHOCTH NpsMbIX. [leprieHnukymsipHbie mnpsimble. CBOWCTBA TOYEK,
PaBHOYIAJICHHBIX OT KOHIIOB OTPE3Ka.

Tpeyronsauk. Ero menuana, Ouccexktpuca, BbicoTa. Buabl TpeyroabHukoB. [IpusHaku
paBeHCTBa TPEYroJbHUKOB. COOTHOLICHUS MEXAY CTOPOHAMHM M YyriaMu HIPSMOYTOJIBHOTO
TpeyrojibHuka. CBONCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA.

YeThlpexXyroiapHUK: MapajiesiorpaMM, MPsSMOYTrOJbHUK, pPOMO, KBaapar, Tparelusi.
[Ipu3Haku mapasienorpaMmma, ero CBOMCTBA.

OxkpyxHOCTh U KpyT. LleHTp, Xopaa, iuameTp, paauyc, kKacaTeabHasi K OKpyKHOCTH. [[yra
okpyxHocTU. Cekrtop. lleHTpanbHbie W BhucaHHble yribl. KacatenbHas W ceKylias K
OKPY’KHOCTH; PABEHCTBO KacaTEJbHBIX, IPOBEICHHBIX W3 OJHOM TOUKU. OKPYKHOCTD,
ONHUCaHHasA OKOJIO TpeyroyibHUKa. OKPYyKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

MHOroyroJIbHUK, €ro BEpIINHBI, CTOPOHBI, AWaroHaiu. [IpaBuibHbIE MHOTOYTOJBLHUKH.
Brnucannbie u onurcanHble MHOTOYTOJAbHUKUA. CyMMa yriioB TpeyrojibHuka. CyMMma BHEITHUX
YTJIOB BBINYKJIOTO MHOTOYTOJIbHUKA.

M3mepenne  reomMeTpuyeckux — BenWuuMH. DOpMysibl  IJIOHIAAW:  TPEYroJIbHUKA,
MpsSIMOYTOJIbHUKA, TapajiesiorpaMmma, pom0Oa, KBajpaTa, Tpamnenuu. JliuHa OKPY>KHOCTH U
JUTMHA AYTU OKPY>KHOCTH. PaguanHas mepa yria. [lnomans kpyra v momaab ceKTopa.

[TonoOue. Ilogo6ubie Gurypsl. OTHOIICHUE TIIOMIAAEH MOT00HBIX DUTYD.

[IpsiMbI€ U TIIIOCKOCTHU B MPOCTPAHCTBE. OCHOBHBIE MTOHATHUS CTEPEOMETPHUH.

[TapamienbHbIe U MEPECEKAIOIIMNECS IITIOCKOCTH.

[TapannenbHOCT, TPSAMOM M IUIOCKOCTH. YTOJI MEXKAY THpsSMOM M  IUIOCKOCTHIO.
[TeprieHAUKYIISIP K IJIOCKOCTH.

[TeprieHAUKYJISIPHOCTH IBYX IUIOCKOCTEN. Teopema o Tpex neprneHauKyIsapax.

PaccTosiHust OT TOUKHM 70 TWIOCKOCTH. PaccTosiHue OT npsAMoil 10 miockocTu. PaccrosHue
MEX1y MapaJUIeIbHBIMU IUIOCKOCTAMU. PaccTosiHME MEXy CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

MHuororpannuku. X BepiiuHBI, TpaHW, AuaroHaiu. l[Ipsmas v HaKJIOHHAs MPU3MBI,
nupaMuibl. [IpaBunibHast mpu3Ma u npaBuibHasg nupamuaa. [lapamienenunenpl, UX BUBL.

Ceuenus MHOrOorpaHHuKoB. [locTpoeHne ceueHuii.

durypsl BpalieHus: WIMHIP, KOHYC, chepa, map. Llentp, nuametp, paauyc chepsl u
mapa. [Inockoctsb, kacaTenbHas K cdepe.

OOBeMBI Te U IIIOIIAAN UX MoBepxHocTeil. Dopmyssl oObeMa KyOa, mapasuiesienunea,
npu3Mbl, UuUiIuHApa. @DopMynsl o0beMa mnHUpaMuaAbl W KoHyca. DOpMysbl IUIOMIAIA
MOBEPXHOCTEH IMIIMHJIpaA U KOHyca. PopMyIibl 00beMa 1mapa U 1miomaau chepsl.

JlekapTOoBbI KOOPAMHATHI HAa TJIOCKOCTH M B MpOCTpaHCTBe. DopMysia pacCTOSTHUSA MEXKIY
JIBYMsI TOUKaMH. Y PaBHEHHUE OKPYKHOCTH.

BekTopel. Moaynb BekTopa. Onepanuu HaJl BEKTOPAMU: YMHOKEHUE HA YHUCIIO, CIIOKEHUE,
pa3lIokKEHNE, CKAISIPHOE MPOU3BEAEHUE. YTOI MEXIY BEKTOPaAMHU.



OreQy BO «TITY» Mpuem 2023 Boiclwiee obpasosanue Mporpammbl 6akanaspuata

HNPO®PECCHUOHAJIBHO OPUEHTUPOBAHHAA MATEMATHUKA

INPOLEHTBI

HpI/IMeHeHI/Ie IMPOLCHTOB IIPpH Ka4eCTBCHHOM M KOJIMUECTBCHHOM OICHKC TPAHCIIOPTHBIX
MMEPCBO30K, BBIMMOJIHCHUA ITPONU3BOJACTBCHHLBIX IIJIAHOB, 3(1)(1)CKTI/IBHOCTI/I HCITIOJIB30BaHUA MallllH
nT.AO. 33}13‘{1/1 Ha CJIOKHBIC IIPOUCHTHI B IIPOU3BOJCTBCHHBIX pvaéTaX.

TEKCTOBBIE 3AZTIAYHY HA PABOTY U IBUKEHUE

CocraBiieHE MaTeMaTUYECKONM MOJIENM B BHJIE KBAJIPATHOTO WM JIMHEMHOTO YpaBHEHUS
Ha OCHOBAHMM HUCXOJHBIX JIaHHBIX: paboTa, MPOU3BOAUTEILHOCTD, BPEMS WM MYTh, CKOPOCTbD,
Bpemsi. Pelienne ypaBHeHM, IPOBeCHHE alredpandeckux npeoopa3oBaHui.

IJIOIIAJIM U1 OB BEMBI

Hcnonb3oBanue miomanei 1 00bEMOB NMPU PEelICHUU MPUKIAIHBIX 3a]1ay, CBSI3aHHBIX C
BO3MOKHOCTAMHU Pa3sSMCIICHUA TPAHCIIOPTHBIX CPCACTB H T.II. O6I>éMBI MHOTI'OTPaHHUKOB,
¢buryp Bpamenus. [lnomany mnoBEepXHOCTH MPOCTPAHCTBEHHBIX U MJIOCKUX QUTYD.

HUCCJEJOBAHUE ®YHKIIUN

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B MAIIMHOCTPOEHUHW M TPAHCIOPTE, TaKHe Kak
3aBUCUMOCTh pacxoj/ia TOIUIMBAa B aBTOMOOWJIE OT KayecTBa AOPOT, MPOWIEHHOTO IMyTH OT
BpeMeHH H T.J. Pacuér HeW3BEeCTHBIX MapaMeTpOB YpaBHEHHS, HAXOXKJIEHUE 3HAYEHUU
bynkuuu, e€ nuddepeHurnanbHbIX XapaKTePUCTHUK.

3AJJAYHA OIITUMHU3BAIINN

HaubGonbmee u HaumeHbliee 3HaueHuss (QyHKuMM Ha oTpe3ke. [Ipumenenue
muddepeHIrnanbHOr0 UCYUCIICHHUSI U CBOMCTB (DYHKIMM OJHOM MEPEMEHHON B MHKEHEPHOM
nene. HccnenoBaHne Ha SKCTpeMajbHble 3HA4YeHHMS (DYHKIIMOHANIbHBIE 3aBUCHUMOCTU B
TPaHCIIOPTE.

3JIEMEHTHI KOMBUHATOPUKHN, CTATUCTUKU U TEOPUHA

BEPOSITHOCTEM

HooqepeﬂHmﬁ nu OIIHOBpeMeHHBIﬁ BBI60p HCCKOJIBKUX JJICMCHTOB H3 KOHCYHOIO
MHO>XCCTBA. HpI/IMepBI peH_IeHI/ISI KOM6I/IHaTOpHBIX 3a1a4 C yqéTOM HOII’BéMHO-TpaHCHOpTHBIX,
HOFpYSO‘{HO-paBFp}ISOIIHBIX nu TpaHCHOpTHBIX onepaunﬁ: nepe60p BapI/IaHTOB, HpaBI/IJ'Ia CYMMBI
nu HpOI/ISBCIIeHI/ISI.

9JI€MCHTapHBIC N CIIOKHBIC CO6BITI/I$I. qaCTOTa CO6BITI/I$I, BepOSITHOCTB. PaBHOBOSMO)KHBIe
CO6BITI/I$I n MmoACUHECT HX BCpOSITHOCTCfI. PaCCMOTpeHI/Ie cnyqaeB nu BCpOSITHOCTB CYMMBI
HCCOBMCCTHBIX CO6BITI/II71, BCpOSITHOCTB HpOTI/IBOHOJIO)KHOI‘O CO6BITI/I$I. PCI_HCHI/IC HpaKTI/IIleCKI/IX
3aa4 OJid OIIMCaHUuA U HpOFHOBI/IpOBaHI/IH INOBCACHUA MATCEMATHUYCCKHUX MOI[CJ'ICfI B
MaH_II/IHOCTpOCHI/II/I nu TpaHCHOpTe C HpI/IMeHeHI/IeM BepOSITHOCTHBIX MCTOIOB.

JIUTEPATYPA
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3. AnreOpa u Hauaja MareMaruueckoro aHanmuza. 11 kiacc: yueO. nist o6mieoOpa3oBar.
yupexaenuit: 0azoBbii u npodun. yposau / C.M. Hukonsckuii, M.K. Iloranos, H.H.
Pemetnukos, A.B. llleskun — M.: [Ipoceenienue, 2009 — 464 c.

4. Kpamop, B.C. TloBropsieM u cuCTeMaTH3UPYEeM HIKOJbHBIA Kypc anreOpbl U Hayal
ananmuza / B.C. Kpamop — M.: OO0 «M3aarensctBo OHukc»: OO0 «M3natensctBo «Mup u
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YTBepxkaeHno Ha 3aceqanuu Metoauueckoro coBeta TI'TY (Ilporokon ot 28.06.2022 Ne 3)



