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MuHHCTEPCTBO HAYKH U BBICIIETro o0pazoBanus Poccuiickoit denepanuu
denepanpHOE rOCyAapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«TamOO0BCKHI TOCYIapCTBEHHBIN TEXHUUECKUN YHUBEPCUTETY

[NPUHATO YTBEPXJIEHO
pemenniem Yuenoro copera ®I'bOY BO «TI'TY» npuka3zoMm pekropa @®I'BOY BO «TI'TY»
26 centsiops 2022 r. (mpotokon Ne 9) 25 okTsi6pst 2022 1. Ne 200/2-04

INPOI'PAMMA ITPOPUJIBHOI'O BCTYHUTEJIBHOI'O UCIIBITAHUA
10 NpeaAMeTy
MATEMATHUKA B 9KOHOMMUMKE U CEPBUCE

Oobs13aTe1bHBIN IpeaAMeT NpHu nocrymienuu B 2023 roay
HA NPOrpaMMsbl 0aKajlaBppuara
38.03.01, 38.03.02, 38.03.05, 43.03.01,
nporpammy cnenuanaurera 38.05.01

OBHIASI MATEMATHKA

APUDPMETHUKA

Harypanpubie uncna. Ilpocteie u coctaBHble uncina. Jlenutensb, kpaTHoe. Hanbonbimit
oOIIuii 1enuTenb, HAaUMEHbIee ob1iee KkpaTHoe. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.

Ienwie uncna. PanioHanbpHbIe YKciia, UX CJIOXKEHUE, BHIYUTAHUE, YMHOXKEHUE U JCJICHUE.
CpaBHeHHE palMOHANbHBIX 4YHuced. JIeHCTBUTENBbHBIC YHCIA, WX TMPEJCTABICHHE B BUJC
JECATUYHBIX IPOOEH.

N3o0paxenue yucen Ha npsMoil. Moaynb 1eMCTBUTEIBHOIO YUCTA, €70 T€OMETPUUCCKUN
CMBICIL.

AJITEBPA

BeIpaxeHnus ¢ nepeMeHHbIMA. DOpMyJIbl COKPALLIEHHOTO YMHOKEHHS.

CrerneHb ¢ HaTypaJbHbIM U pallUOHATBHBIM MOKa3aTeneM. ApudmeTndyeckuil KOpeHsb.

Jlorapupm uymcna. OcHoBHOe norapupmuyeckoe ToxaecTBO. CBolicTBa Jorapudma.
JlecATUUHBIN U HATYpaTbHBIN JTIOTapu(MBbl, YUCIIO €.

OnHowIieH U MHOrowieH. MHorowieH ¢ ofgHoil nmepemMeHHoW. KopeHb MHOrowieHa Ha
IIpuMepe KBaAPaTHOroO TpexuieHa. Pa3nokeHne MHOrouieHa Ha MHOKUTEIH.

Anrebpanueckas 1po0b. Cokparienue apobeit. JlercTBus ¢ anredpandecKuMu ApoosMHu.



OreQy BO «TITY» Mpuem 2023 Boicwee obpasoBanue Mporpammbl 6akanaspuata Nporpammel cneuuanureTa

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

HepasenctBa ¢ onHoil nepeMeHHoi. Pemenue HepaBeHCTB. MeTon unTepBanos. [lonaTue
O PaBHOCHWJIbHBIX HepaBeHCTBaX. CUCTEMbI HEPABEHCTB.

YucnoBble MOCIEN0BATEIBHOCTH. ApUdMeTHYecKass U TeOMEeTpUYecKas IPOrpecCHH.
®opmyiibl 001Iero ujieHa apudMETHUYEeCKOM W TeOMETPUYECKON MpOorpeccuii, 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, KOCHHYC, TAHT€HC M KOTaHreHC 4ucia. OCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKIAECTBA.
@opmynsl npusBeaeHuss. CUHYC, KOCUHYC M TaHI'€HC CYMMBbI U pa3HOCTH ABYX yriioB. CHHyC u
KOocMHyC JBoMHOro yria. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (DYHKIUN B
MpoU3BEACHUE U MPOu3BeIeHHs B cyMMY. [IpeoOpa3zoBaHust TPUTOHOMETPUUECKUX BbIPAKEHHI.

[IpocTeiimiue  TPUTOHOMETPUYECKHE  ypaBHEHHs. PelieHne  TPUTOHOMETPHYECKUX
ypaBHEHUW. APKCUHYC, apKKOCUHYC, ApKTAHI€HC, apKKOTaHI'€HC YHCIIA.

OYHKIUUN

[Honstue gynkuuu. CrnocoObl 3amnanus ¢yHkuud. O6macth omnpeneneHus. MHOXeCTBO
3HaYEHUN DYHKIIUH.

I'padpux ¢dynkuun. Bospactanue u yObiBaHuME (DYHKIUU; MEPUOAHUYHOCTH, YETHOCTb,
HEYEeTHOCTh. [IpomMexyTKH BO3pacTaHusi U yObIBaHUS, HAaWOOJIbLIEE U HaUMEHbIIIEEe 3HAYCHUS,
TOYKH SKCTpeMyMa (JIOKAJIBHOIO MakcuMyma U MUHMUMYMa). CioxxkHast pyHKIus (KOMIO3UIUS
¢bynkuuit). B3aumuo o6patHbie ¢ yHKIHH.

CrenenHas (QyHKUMS ¢ HaTypajdbHBIM IIOKa3aTeJeM, €€ CBOicTBa M TIpaduk.
KBagpatnuynas @yskius. Tpuronomerpuueckue (QyHKIMH, WX CBOHCTBAa M TIpaduKy,
NEePUOJUYHOCTb, OCHOBHOM nepuoa. OOpaTHbIe TPUTOHOMETpUYeCcKUe QYHKIIMH, UX CBOMCTBA U
rpaduku. [TokazarenpHas ¢yHKIUs (SKCIIOHEHTA), €€ cBoicTBa U rpaduk. Jlorapupmuueckas
¢dbyHKUMA, ee CBOMCTBA U TpaduK.

I'paduxu pyHKUMIA: KOpeHb KBaJIpaTHBIM, KOpEeHb KyOuueckuid, Moayib. Mcnonb3oBanue
rpadukoB GyHKUMNA 151 pEeIIEHUs YPAaBHEHUIN U CUCTEM.

[IpeoGpazoBanus rpauKoB: MapaieNbHbI MEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCel
KOOpJIMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

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

[IpousBoaHBIE CYMMBI, Pa3HOCTH, MPOU3BEIECHUA W 4YacTHOTO. IIponsBomHbie (yHKUUN
y=sinx, y=cosx, y=tgx, y=e', y=x", y=Inx.

[IpumeHnenue mNpPoOM3BOAHOM K HccleqoBaHuI0 GyHKUMA. JlocTaTouHble yClOBUS
MOHOTOHHOCTH (yHKIMU. Heobxoaumoe yciaoBHe 53KCTpeMyMma (QYHKIUHU, JAOCTaTOYHbBIE
yCIIOBHS dKCTpeMyMa. Mcnonb30BaHUE MPOU3BOAHBIX IIPU PELIEHUN YPAaBHEHUN U HEPABEHCTB,
TEKCTOBBIX M T€OMETPUUYECKUX 3a/1a4, HAX0XKJACHUH HAMOOIbIINX U HAUMEHBIIUX 3HAUCHH.

[lonsiTue 00 ompeneneHHOM HWHTErpaje Kak IUIOMIaJAu KpPHUBOJMHEHWHON Tpareuuu.
[lepBooOpa3znas. ®opmyna Heiorona-JleiOnuia.
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TF'EOMETPUs

[Ipsimast, 1y4, OTPE30K, JJOMaHas; JJIMHA OTPE3Ka. YTOJI, BEJIMYMHA yria. BepTukaibHble U
CMEXHbIE yIIibl. buccekTpuca yria, ee cBoiictBa. OKpyKHOCTb, Kpyr. lapamienbHbie npsiMbIe.
[Ipusznaku mnapamienbHOCTH NpsMbIX. [leprieHnukymsipHbie mnpsimble. CBOWCTBA TOYEK,
PaBHOYIAJICHHBIX OT KOHIIOB OTPE3Ka.

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

YeThlpexXyroiapHUK: MapajiesiorpaMM, MPSMOYTrOJbHUK, pPOMO, KBaapar, Tparelusi.
[Ipu3Haku mapasnienorpamma, ero CBOMCTBA.

OxkpyxHOCTh U KpyT. LleHTp, Xopaa, iuameTp, paanyc, kacaTeabHasi K OKpyX)HOCTH. [[yra
okpyxkHocTU. Cekrtop. lleHTpanbHble W BhucaHHble yribl. KacatenbHas W ceKylias K
OKPY’KHOCTH; PABEHCTBO KacaTEJbHBIX, IPOBEACHHBIX W3 OJHOM TOUKU. OKPYKHOCTD,
OMMCaHHasA OKOJIO TpeyroyibHUKa. OKPYyKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

MHOroyroJIbHUK, €ro BEpIINHBI, CTOPOHBI, AWaroHaiu. [IpaBuibHBIE MHOTOYTOJBHUKH.
Brnucannbie u onucanHble MHOTOYTOJAbHUKKA. CyMMa yriioB TpeyrojibHuka. CyMMma BHEITHUX
YTJIOB BBINYKJIOTO MHOTOYTOJIbHUKA.

M3mepenne  reomMeTpuyeckux  BenWuuMH. DopMysibl  MJIOHIAAW:  TPEYroJIbHUKA,
MpsSIMOYTOJILHUKA, Tapajiesiorpamma, pom0Oa, KBajapaTa, Tpamnenuu. JlnuHa OKPY>KHOCTH U
JUTMHA AYTU OKPY>KHOCTH. PaguanHas mepa yria. [lnomans kpyra v miomaab ceKTopa.

[TonoOue. Ilogo6ubie Gurypsl. OTHOIICHHUE TIIOMIAeH MOT00HBIX DUTYD.

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

[TapamienbHbIe U MEPECEKAIOIIMNECS IITIOCKOCTH.

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

[TeprieHAUKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema o Tpex neprneHauKyaspax.

PaccTosiHust OT TOUKHM 70 TWIOCKOCTH. PaccTosiHue OT npsAmoil 10 miockoctu. PaccrosiHue
MEX1y MapaJuIeIbHBIMU INIOCKOCTAMU. PaccTosiHME MEXKy CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

MHuororpannuku. X BepliuHBI, TpaHW, AuaroHaiu. l[Ipsmas v HakJIOHHAs MPU3MBI,
nupaMuibl. [IpaBunibHast mpu3Ma u npaBuibHasg nupamuaa. [lapamienenunenpl, UX BUJIBL.

Ceuenus MHOrorpaHHuKoB. [locTpoeHne ceueHuii.

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

OOBeMBI Te U IJIOIIAAN UX MoBepxHOocTel. Ddopmyssl oObeMa KyOa, mapasuiesienunea,
npu3Mbl, UuiauHApa. @DopMynasl o0beMa mnHUpaMuaAbl W KoHyca. DOpMysbl IUIOMIAIN
MOBEPXHOCTEH IMIIMHJIpaA U KOHyca. PopMyIibl 00beMa 1apa U 1miomaau chepsl.

JlekapTOBbI KOOPAMHATHI HAa TJIOCKOCTH M B MIpOCTpaHCTBE. DopMysa pacCTOSTHUSA MEXKIY
JIBYMsI TOUKaMH. Y PaBHEHHUE OKPYKHOCTH.

BekTopel. Moaynb BekTopa. Onepanuu HaJl BEKTOPAMU: YMHOKEHUE HA YHUCIIO, CIIOXKEHUE,
pa3lIoKEHNE, CKAISIPHOE MPOU3BEAEHUE. YTOI MEXIY BEKTOPaAMHU.

HNPO®PECCHUOHAJIBHO OPUEHTUPOBAHHASA MATEMATHUKA

INPOLHEHTBI
[IpumeHeHue npoueHToB Npu (UHAHCOBBIX pacyéTax, NpH y4€Te pocTa XO35SUCTBEHHOU
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MNPOAYKIIMH, BBIITOIHCHHA ITPOU3BOACTBCHHLIX IINIAHOB, pOCTAa HAPOAOHACCJIICHUA U T.A. 3a11aq1/1
Ha CJIOKHBIC ITPOUCHTHI B OAHKOBCKHX U IMPON3BOACTBCHHBIX pacqéTaX.

CUCTEMBI JINHEWHBIX YPABHEHUU

MaTeMaTI/I‘IeCKaH MOACIb B BHIAC CHUCTCMBbI JII/IHCﬁHBIX ypaBHeHHﬁ, q)OpMaJII/IBy}OH_[aSI
3aﬂaqy C 3KOHOMMHNUCCKUM COJlep)KaHI/IeM. PCH_ICHI/IC CUCTEM I[Byx J'II/IHCIZHBIX ypaBHeHI/Iﬁ C
IIBYMH HCU3BCCTHBIMMU.

3AJJAYHA OIITUMHU3BALINA

HaubGonbmee u HaumeHbliee 3HaueHuss (QyHKuMM Ha oTpe3ke. [Ipumenenue
g depeHInanbHOr0 UCYUCICHUS U CBOMCTB (DYHKIMI OJHOM NEepeMeHHOW B IKOHOMHKE U
cepBuce. lMccienoBanue Ha SKCTpeMalibHble 3HaYeHUs (DYHKIIMM, yCTaHABIIMBAIOUIEH CBA3b
MEXKy SdKOHOMUYECKUMU BETUYNHAMM.

3JIEMEHTHI KOMBUHATOPUKHN, CTATUCTUKU U TEOPUHA

BEPOSITHOCTEM

HooqepenHmﬁ nu OIIHOBpeMeHHBIﬁ BBI60p HCCKOJIBKUX JJICMCHTOB H3 KOHCYHOIO
MHO>XCCTBA. HpI/IMepBI peH_IeHI/IH KOM6I/IHaTOpHBIX 3a1a4 B 06JIaCTI/I OKOHOMMUNUYCCKUX
HpHJIO)K@HHﬁ: nepe60p BapI/IaHTOB, HpaBI/IJ'Ia CYMMBI nu HpOI/IBBeI[eHI/ISI.

aﬂeMeHTapHBIe N CIIOKHBIC CO6BITI/I$I. qaCTOTa CO6BITI/I$I, BepOSITHOCTB. PaBHOBOSMO)KHBIe
CO6BITI/I$I n MmoACUHECT HX BCpOSITHOCTCfI. PaCCMOTpeHI/Ie cnyqaeB nu BCpOSITHOCTB CYMMBI
HCCOBMCCTHBIX CO6BITI/II71, BCpOSITHOCTB HpOTI/IBOHOJIO)KHOFO CO6BITI/I$I. PCI_HCHI/IC HpaKTI/IIleCKI/IX
3a1a4 OJId OIIMCaHUuAaA U HpOFHOSHpOBaHI/IH IMOBCACHUA MATCEMATUYCCKUX MOI[CJIefI B 9 KOHOMMHUKC
C HpI/IMeHeHI/IeM BepOSITHOCTHBIX MCTOIOB.
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