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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»
19 saBaps 2026 . (mporokorn Ne 1) 19 staBaps 2026 1. Ne 6/1-04

INPOI'PAMMA ITPOPUJIBHOI'O BCTYHUTEJIBHOI'O UCIIBITAHUA
QJIEMEHTAPHAS MATEMATHUKA U OCHOBBI AHAJIU3A

Oobs13aTe1bHBIN peAMeT NpH noctymiennu B 2026 roay
HA NPOrpaMMsbl 0aKajlaBppuara
07.03.01, 07.03.04, 08.03.01, 09.03.01, 09.03.02, 09.03.03,
11.03.02, 12.03.04, 15.03.01, 15.03.02, 15.03.06, 20.03.01, 21.03.01,
22.03.01, 23.03.03, 27.03.02, 27.03.04, 28.03.02, 35.03.06,
38.03.01, 38.03.02, 38.03.05, 38.03.06,
nporpammsl cnenuajautera 10.05.03, 23.05.01, 38.05.01

IIpeamet nmo BbIOOpPY npH noctymjiennu B 2026 roxy
Ha nporpaMmsl 0akanaspuara 05.03.06, 11.03.01, 11.03.03, 13.03.01, 13.03.02,
18.03.01, 18.03.02, 19.03.01, 19.03.02, 40.03.01, 43.03.01

OBHIASI MATEMATHKA

APUOPMETHUKA

Harypanpubie uncna. Ilpocteie u coctaBHble uncina. Jlenutenb, kpaTHoe. Hanbomnbimit
oOIIuii enuTenb, HAaUMEHbIIee obiiee kpaTHoe. [Ipu3naku neaumoctu Ha 2, 3, 5, 9, 10.

Ienwie uncna. PanioHanbpHbIe Ynciia, UX CJIOXKEHHE, BHIYUTAHUE, YMHOXEHUE U JCJICHUE.
CpaBHeHHEe palMOHANbHBIX 4YHuced. JleHCTBUTENbHBIC YHCIA, WX TMPEJCTaBICHHE B BUJC
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. ApudmeTrndyeckuil KOpeHsb.

Jlorapugm uymcna. OcHoBHOe Jorapupmuyeckoe ToxaecTBO. CBolicTBa sorapugma.
JlecATUUHBIN U HATYpaTbHBIN JTIOTapu(MBbl, YUCIIO €.

OnHowieH U MHOrowieH. MHOrousieH ¢ ofgHoil mepemeHHOM. KopeHp MHorodseHa Ha
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IIpuMepe KBaApaTHOro TpexuieHa. Pa3nokeHne MHOrouieHa Ha MHOKUTEIH.

Anrebpanueckas 1po0b. Cokparenue apobeit. JlercTBus ¢ anredpandecKuMu IpoosiMu.

VpaBuenus. KopHu ypaBHeHus. IloHsTHE O paBHOCWIBHBIX YpaBHEHUsX. PemieHue
palMOHANIbHBIX, MOKA3aTENbHBIX, JIOrapu(PpMUUECKUX ypaBHEHMH. PeleHue umpparroHanIbHbIX
YPaBHEHUU.

HepasenctBa ¢ onHoil nepeMeHHoON. Pemenue HepaBeHCTB. MeTon unTepBanos. IlonaTue
O PaBHOCHWJIbHBIX HepaBeHCTBaX. CHUCTEMbI HEPABEHCTB.

YucnoBble MOCIEN0BATEIBHOCTH. ApudMeTHYecKass U TeOMEeTpUYecKas IpPOrpecCHH.
®opmyiibl 001Iero ujieHa apudMEeTHUYEeCKOM U Te€OMETPUYECKON MpOrpeccuii, CyMMbI MEpPBBIX
HECKOJIBKHUX WIEHOB apu(pMETUUECKON U T€OMETPUUECKOUN Mporpeccuil.

TPUT'OHOMETPUSA

CuHyC, KOCUHYC, TAaHI'€HC W KOTAaHI'€HC MPOM3BOJIBHOrO yria. PanuanHas mepa yria.
CuHycC, KOCHUHYC, TAHT€HC M KOTaHreHC 4yucia. OCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKIAECTBA.
®opmynsl npusBeaeHUss. CUHYC, KOCUHYC M TaHT'€HC CYMMbI M Pa3HOCTH JIBYX yrjioB. CHHYC U
KOocMHyC JBoMHOro yria. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUMX (DYHKIUN B
Mpou3BeACHUE U MPOou3BeeHHs B cyMMy. [IpeoOpa3zoBanust TPUTOHOMETPUUECKUX BhIPaKEHHI.

[IpocTeiimine  TPUTOHOMETPUYECKHE  ypaBHEHHs. PelieHre  TPUTrOHOMETPHYECKUX
ypaBHEHUN. APKCUHYC, apKKOCUHYC, ApKTAHI€HC, apKKOTAaHT'€HC YHCIIA.

OYHKIHUU

[lonstue Qynkuuu. CrnocoObl 3amnanus ¢yHkuud. O6macth ompeneneHus. MHOXeCTBO
3HaYEHUN (DYHKIIUH.

I'padpux ¢dynkuun. Bospactanue u yObiBaHuME (DYHKIUU; MEPUOAMUYHOCTH, YETHOCTb,
HEYEeTHOCTh. [IpomMexyTKM BO3pacTaHusi U yObIBaHUS, HauOOJIblIEE U HaUMEHbIIIEEe 3HAYCHUS,
TOYKH SKCTpeMyMa (JIOKAJIBHOIO MakcuMyma U MUHMUMYMa). CioxxkHast pyHKIus (KOMIO3UIUS
¢bynkuuii). B3aumuo o6patHbie ¢ yHKINH.

CrenenHas (QyHKUMS C HaTypajdbHBIM I[IOKa3aTeJeM, €€ CBOicTBa M TIpaduk.
KBagpatnunas @ynkmus. Tpuronomerpuueckue (QyHKIMM, HUX CBOMCTBA U TrpaduKu,
NePUOJUYHOCTb, OCHOBHOM nepuoa. OOpaTHbIe TPUTOHOMETpUYecKUe QYHKIIMH, UX CBOMCTBA U
rpaduku. [TokazarenpHast ¢yHKIUs (SKCIIOHEHTA), €e cBoiicTBa U rpaduk. Jlorapupmuueckas
¢byHKUMA, ee CBOMCTBA U TpaduK.

I'paduxu pyHKuMIA: KOpeHb KBaJIpaTHBIM, KOpEeHb KyOuueckuii, Moayib. Mcnonb3oBaHue
rpadukoB GYHKUMNA 151 pEeIlIEHUs YPAaBHEHUIN U CUCTEM.

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

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[lonsiTue o mnpousBoAHOW GYHKUMM, (UBMYECKHMHM U TEOMETPUYECKUM  CMBICI
MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K IpaduKy GyHKIUH.

[IpousBoaHBIE CYMMBI, Pa3HOCTH, MPOU3BENECHUA W 4YacTHOro. IIponsBoaHbie (yHKUUN
y=sinx, y=cosx, y=tgx, y=e', y=x", y=Inx.

[Ipumenenue mNpPOM3BOAHOM K HccleqoBaHu0 (GyHKUMA. JlocTaTouHble ycClOBUS
MOHOTOHHOCTH (yHKIMU. Heobxoaumoe yciaoBHe 3KCTpeMyMma (QYHKIUHU, JAOCTATOYHbBIE
yCIIOBHS dKCTpeMyMa. VMcnonb30BaHUE MPOU3BOAHBIX IPU PELIEHUN YPABHEHUN U HEPABEHCTB,
TEKCTOBBIX M T€OMETPUUYECKHX 3a/1a4, HAX0XKJACHUH HAUOOIBIINX U HAUMEHBIIUX 3HAUCHH.
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[lonsiTue 06 ompeneneHHOM HWHTErpaje Kak IUIOHIaJAd KpPHUBOJWHEHWHON Tparneuuu.
[lepBooOpa3znas. ®opmyna Herorona-JleiOnua.

T'EOMETPUsA

[Ipsimast, m1yd, OTPE30K, JJOMaHas; JJIMHA OTPE3Ka. YTOJI, BEIMUYNHA yria. BepTukaibHble U
CMEXKHbIE YIIIbl. buccekTpuca yria, ee cBorictBa. OKpyKHOCTb, Kpyr. [lapannensHbie npsMble.
[Ipu3Haku mnapamwienbHOCTH MpsAMbIX. llepnennukynspueie mpsimble. CBOICTBAa TOYEK,
PaBHOYAAJIEHHBIX OT KOHIIOB OTPE3Ka.

Tpeyronsnuk. Ero menuana, Guccekrpuca, BbicoTa. Bunbl TpeyronbHukoB. [lpuzHaku
pPaBEHCTBA TPEYroJbHUKOB. COOTHOLIEHHUS MEXAY CTOPOHAMH M YIVIAMU HPSIMOYTOJIBHOTO
TpeyrojibHuka. CBONHCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA.

YeTbIpeXyroiapbHUK: MapajuleliorpaMM, MPSIMOYTOJIbHUK, pOMO, KBajpaT, Tpamneuus.
[Ipu3Haku mapasienorpaMmma, ero CBOMCTBA.

OxkpyxHocTh U Kpyr. LlenTp, Xopaa, 1uaMeTp, paanyc, KacaTeiabHas K OKpyXHOCTH. [lyra
okpyxkHocTH. Cektop. LleHTpanbHple W BhnucaHHble yrael. KacarenpHas M cekymas K
OKPY’KHOCTH; PABEHCTBO KacaTelIbHbIX, IPOBEACHHBIX M3 OJHOW TOYKU. OKpPYKHOCTb,
OMMCaHHas OKOJIO TpeyroyibHUuKa. OKpy>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK.

MHOroyroibHHUK, €ro BEPIIMHBI, CTOPOHBI, AuaroHainu. [IpaBuiabHBIE MHOTOYTOJIBHUKU.
Brncannble U onucaHHble MHOrOYrojibHUKU. CymMma yriioB TpeyrojbHuka. CyMMa BHEIIHHUX
YIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA.

N3mepenne  reomerpuyeckux  BenuuyuH. Dopmynbl  [UIOMIAAW:  TPEYTOJBHHUKA,
NpsIMOYTOJIbHUKA, TapajuieiorpamMmma, poM0Oa, KBajpaTa, Tpaneuuu. J[JIMHAa OKPYXHOCTH U
JUTMHA AYTU OKPY>KHOCTH. PaguanHas mepa yria. [lnomans kpyra v miomaab ceKTopa.

[Tono6ue. IlogoOusie ¢purypsl. OTHOIIEHUE TUIONIAAeH MOJOOHBIX PUTyp.

[IpsiMble 1 MIIIOCKOCTH B NpOCTPaHCTBE. OCHOBHBIE MTOHATHS CTEPEOMETPUH.

[TapamienbHbIe U MEPECEKAIOIIMNECS IITIOCKOCTH.

[lapamienbHOCT MNPAMOM H IUIOCKOCTH. YTOJN MEXAYy HpSAMOM M  IUIOCKOCTBIO.
IlepneHaAUKYIISIp K TUIOCKOCTH.

IlepneHAUKYISPHOCTD IBYX IJIOCKOCTEN. TeopeMa 0 TpeX MEepIEeHIUKYISIpax.

PaccTosHus OT TOYKM 10 TUIOCKOCTH. PaccTosiHne oT mpsMoM A0 MmIockocTu. PaccTosiHue
MEXKy HapaJuIeIbHBIMU INIOCKOCTIMU. PaccTosHNE MEX Ty CKPENTMBAOIIUMUCS TPSIMBIMHU.

Mmuororpannuku. Mx BepuiuHbl, rpanu, auaroHanu. [IpsMas M HakJIOHHAasg TNPU3MBL,
nupamuabl. [IpaBunbHas npusma u npaBuwibHas nupamuaa. [lapannenenuneasl, UX BUABL.

Cedennst MHOTOrpaHHUKOB. [IocTpoeHNE ceUeHNH.

Ourypsl BpalleHusi: UAIUHApP, KOHYC, chepa, map. Llentp, nuamerp, paauyc chepsl u
mapa. [Inockoctsb, kacaTenbHas Kk cdepe.

OOBeMBI Te U IJIOIIAAN UX MoBepxHocTeil. Dopmyssl oObeMa KyOa, mapasuiesienunea,
npu3Mbl, nuauHApa. QPopMynsl oO0bemMa mnupamMuabl M KoHyca. Dopmynsl  miomanu
MOBEPXHOCTEH IMIINHIIpa U KOHYyca. PopMyiibl 00beMa 1mapa u 1miomaau chepsl.

JlekapTOBbl KOOPAWHATHI HA INIOCKOCTH U B mpocTpaHcTBe. DopMyna pacCTOAHUS MEXIY
IBYMSI TOYKaMH. Y PAaBHEHHUE OKPYXKHOCTH.

Bekropsl. Moayinb BekTopa. Onepaunn HaJ BEKTOPAMH: YMHOKEHHUE Ha YUCIIO, CII0KEHUE,
pa3lIokKEHNE, CKAISIPHOE MPOU3BEAEHUE. YTOI MEXIY BEKTOPAMHU.

HNPO®PECCHUOHAJIBHO OPUEHTUPOBAHHASA MATEMATHUKA



®reQy BO «TITY» Mpuem 2026 Boiclwee obpasoBanue Mporpammbl 6akanaspuata Nporpammel cneuuanureTa

INPOLEHTBI

HpI/IMeHeHI/Ie IMPOLCHTOB IIPpH Ka4eCTBECHHOM 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 pacqéTaX.

TEKCTOBBIE 3AJIAYY HA PABOTY U JIBUKEHUE

CocTaBneHre MaTEMAaTHYECKOW MOJEIN B BUAE KBAJPATHOTO WJIM JMHEWHOTO YpaBHEHHS
Ha OCHOBAaHMM MCXOJHBIX JIaHHBIX: paboTa, MPOU3BOAUTEILHOCTh, BPEMSI HJIM ITYTh, CKOPOCTb,
BpeMsl. Perienue ypaBHeHM, MpoBeIeHHE alreOpandeckux npeoopa3oBaHui.

IJIOIIAJIM U1 OB BEMBI

Hcnonb3oBanue HJIOH.I&JICfI )51 06’BéMOB IIpu pCHICHUN IPUKIIAAHBIX 3aJa4, CBA3AHHBIX C
BO3MOKHOCTAMHU PaSMCIICHUA TPAHCIIOPTHBIX CPCACTB H T.II. O6I>éMBI MHOTI'OTPaHHUKOB,
¢buryp Bpamenus. [lnomany moBepXHOCTH MPOCTPAHCTBEHHBIX U IJIOCKUX QUTYD.

HUCCJEJOBAHUE ®YHKIINN

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B MAIMHOCTPOEHUU M TPAHCIOPTE, TaKHe Kak
3aBUCUMOCTh pacxojia TOIUIMBAa B aBTOMOOMJIE OT KayecTBa AOPOT, MPOWIEHHOTO IMyTH OT
BpeMeHH H T.J. Pacuér HeW3BEeCTHbIX MapaMeTpOB YpaBHEHHS, HAXOXKJECHUE 3HaYEHUU
¢bynkuuu, e€ nuddepeHnrnanbHbIX XapaKTePUCTHUK.

3AJJAYHA OIITUMHU3BAIINA

HaubGonpmee u HaumeHbliee 3HaueHuss (GyHKUMM Ha oTpe3ke. [Ipumenenue
muddepeHInanbHOr0 UCYUCIICHHUSI U CBOMCTB (DYHKIMM OJHOM MEPEMEHHON B MHKEHEPHOM
nene. HccnenoBaHne Ha SKCTpeMalbHble 3HA4YeHHS (DYHKIMOHAJBbHBIE 3aBUCHMOCTU 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€MCHTapHBIe 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 HpOFHOBHpOBaHI/IH IIOBCACHUA MATEMATHYCCKUX MOI[CJIefI B
MaH_II/IHOCTpOCHI/II/I nu TpaHCHOpTe C HpI/IMeHeHI/IeM BepOSITHOCTHBIX MCTOIOB.

CUCTEMBI JINHEWHBIX YPABHEHUU

MaTeMaTI/I‘IeCKaH MOACJIb B BHIAC CHUCTCMbI J'II/IHCﬁHBIX ypaBHeHHﬁ, q)OpMaJIPIBy}OHIaSI
3a11aqy C 3KOHOMMUYCCKUM COI[ep)KaHI/IeM. PCH_ICHI/IC CUCTEM I[Byx J'II/IHCIZHBIX ypaBHeHI/Iﬁ C
IIBYMSI HCHU3BCCTHBIMMU.
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1. AnexkcanapoB, A.JI. TI'eomerpus. 10-11 xmaccel: yue6. 1 oO0meo0pa3oBar.



®reQy BO «TITY» Mpuem 2026 Boiclwee obpasoBanue Mporpammbl 6akanaspuata Nporpammel cneuuanureTa

yupexnenuii / A.JI. Anekcanapos, A.JI. Bepuep, B.W. Peokuk — M.: [Ipocsemienue, 2014 —
255 c.
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