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1. HammeHoBaHue TUCIUIIIINHBI
Jucnumouna b.1.1.2.1. «MaTtematukay.

2. Ilepeyenp MJIAHMPYEMBIX Pe3yJabTATOB OCBOEHHSI 00pa3oBaTeIbHOM
nporpamMmbl (mepedyeHb KOMIETEHIHI) ¢ YKa3aHUEeM UHIMKATOPOB UX J0CTH-
JKeHUs U MJIAHNPYEMBbIX Pe3yJIbTATOB 00yUYeHUsl 10 JUCHUIIIHHE.

Huciumuinaa «Marematuka» oOecrieyuBaeT (POpMUPOBAHHUE CIIEITYIOUTUX

KOMITCTCHIUH.
Tabmuua 1 — CTpykTypa IIaHUpyEMBIX pe3yJbTaToOB OOyYEHHs 1O JHMCLH-
TUIAHE
Pe3ynbraTel 00yueHus (YyMEHUS
WNHpukatopsl Y YHCHIR &
Kon HanmenoBanue OCTUDKEHIS Y 3HAHHS), COOTHECEHHBIE C
KOMITETCHIIUH KOMITETCHIIUH A KOMITCTCHIMSIMU/UHTUKATOPaAMU
KOMIICTCHIHH
JOCTHDKEHUS] KOMITETCHIIUU
[IKH- 3 Cnocobnocts ocy- | 1. [IpoBoaut 1.3HaTh: OCHOBHBIE CITOCOOBI
miecTBIATh  cOop, | cOop, oOpaborky u | cbopa, oOpaboTku wuHPOpMa-

00paboTKy U cTaTu-
CTUYECKUIl aHau3
JAaHHBIX, IPUMCHSATH
MaTeMaTHYECKUEe
METOABI ISl pelle-
HUSL  CTaHIAPTHBIX
npodecCHOHATBHBIX
(HHAHCOBO-3KOHO-
MHUYECKMX  3ajad,
WHTEPIPETUPOBATH
NOJyYeHHbIE  pe-
3yJIbTaTHI.

CTATUCTUYECKUHN aHa-
JIU3 JTaHHBIX I pe-

mieHust  (PMHAHCOBO-
YKOHOMUYECKUX  3a-
nad.

2. dopmynupyer
MaTeMaTHYeCcKHe Io-
CTaHOBKM (DUHAHCOBO

9KOHOMHYCCKHNX 3a-
aa4, IMIepexoauT OT
OKOHOMHYECCKHUX  IIO-

CTaHOBOK 3aJa4 K Ma-
TEMAaTUYCCKUM MOJEC-
JIAM.

3. CucremHo non-
XOJIUT K BBIOOpY MaTe-
MaTHYECKUX METOJIOB
u  UHGOPMALMOHHBIX
TEXHOJIOTUH Ui pe-
IICHUsT KOHKPETHBIX
(UHAHCOBO-?KOHOMHU-
9YeCKHX 3a1ad B Ipo-
(eccuonanbHOI 00ma-
CTH.

4.Ananuzupyer  pe-
3yJIbTaThl HCCIIENOBA-
HHUA MAaTCMAaTHYCCKHUX

[IMHA, CIocoObl MaremMaTuye-
CKOr'o aHajin3a JaHHBIX.

YMeTb: mpUMEHSATh MaTeMaTH-
YyecKMe METOJbI JJId IOoCTa-
HOBKHM M pEIIEHUs 3a/Jay aHa-
JIM3a TIPU OIIEHKE BBIOOpA OITH-
MAaJIbHBIX ITYTEH U METOJOB J10-
CTHOKEHUS LIEJIEH.

2.3Hath: pyHIaMEHTaJIbHbIE 110-
HATUS, UJIeU aJIreOphl U TEOMET-

puru, MATCMATUYCCKOI'0 aHa-
JIn3a.
YMmeTs: MNPpUMCHATL COOTBCT-

CTBYIOII[ME MAaTEeMaTUIECKUE all-
TOPUTMBI U METOJBI JIsi MOJie-
JUPOBAHUSI SKOHOMUYECKUX 3a-
ad.

4. 3HaTh: OCHOBHBIE (hyHa-
MEHTaJIbHbIE MaTeMaTH4YecKue
UeH, TOHATUS W TPUHIIMIIBI
MaTeMaTHYeCKOro  MOJEIUpo-
BaHUSL.

YMeTh: MNpPUMEHSTh COOTBET-
CTBYIOIIIME MAaTEMAaTUYECKHUE AJl-
TOPUTMBI U METOJBI JJII MOJe-
JUPOBAaHUS PIKOHOMUYECKUX 3a-
J1ad B rpodeccroHanbHoi 001a-
CTH
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Mozenel (UHAHCOBO-
3KOHOMHUYCCKUX 3aJa4
U JienaeT Ha UX OCHOBA-
HHUU KOJIUYCCTBCHHBIC
M KayeCTBEHHLIE BEI-
BOJbI U PEKOMEH AU
10 MPUHATHIO (UHAH-
COBO-’KOHOMHYECKHUX
peLICHUI.

4. 3Hath: (GyHIaAMCHTAIbHBIC
MOHATHS, UJIEH anNreOphl U Teo-
METpUH, MATEMaTUYECKOT0 aHa-
am3a.

YMeTh: NOpPUMEHATH HUHCTPY-
MEHTBl COBPEMEHHOM Marema-
TUKHU K aHaJIN3y Pe3yIbTaTOB HC-
CIIEOBaHMSI ~ MaTeMaTHYECKHX
Mojieneil (pUHaHCOBO-3KOHOMHU-
YeCcKHUX 3ajJa4 U JeslaTh Ha UX OC-
HOBaHUH KOJIMYECTBEHHBIE U Ka-
YECTBEHHBIE BBIBOABI M PEKO-
MEH/IAIUH 110 TPUHATHIO (PUHAH-
COBO-?KOHOMUYECKUX PEIICHUH.

VK- 10

Crnoco06-

HOCTh  OCYIIIECTB-
JSTh TOUCK, KPUTH-
YeCKU  aHAIM3HPO-
BaTb, 0000IaTh WU
CUCTEMAaTU3UPOBATh
uHpOpMAIHIO, HC-
M0JIb30BaTh CUCTEM-
HBIW IOAXOJ IJIA pe-
IIEHHs] TOCTaBJICH-
HBIX 337124

1. YeTko OIHUCHI-
BaeT COCTaB U CTPYK-
Typy TpeOyeMbIX JaH-
HBIX W uH(pOpMaImw,
IpPaMOTHO pealiu3yeT
nporeccel MX cbopa,
00paboOTKU M HHTEp-
IpeTaruHu.

2. O60cHOBBIBaET
CYLIHOCTb IIPOUCXO/ISI-
IIETO, BBISBIISIET 3aKO-
HOMEPHOCTH,  IIOHH-
MaeT TPUPOAY BapHa-
O€IbHOCTH.

3. ®opmynupyer npu-
3HaK Kjaccu(uKalu,

BBIACIACT COOTBET-
CTBYIOLIHE emy
TPYIIBl  OJHOPOJHBIX
«OOBEKTOB», HJIECHTH-
¢unupyer o0miue
CBOWCTBA  3JIEMEHTOB
OTUX TIpyNIN, OLEHHU-

BaeT IMOJIHOTY PE3yJlb-
TaTOB  Kiaccuuka-
I[UH, TTOKA3bIBACT MPH-
KJIaJHOC Ha3HA4YCHUE
KJ1aCCU(UKAITUOHHBIX
Ipymnit.

4.I'paMOTHO, JIOTHYHO,
apryMeHTHPOBAHO
dbopMupyeT coOCTBEH-
HblE  CYXKICHHS U
OLICHKH. Otnunuaer
(dhakThl OT MHEHHH, UH-
TEpIpeTaluii, OICHOK
U T.JI. B PaCCYXISHHIX
JIPYTUX  YYaCTHUKOB

1. 3HaTh: METOJBI IMOMCKA, aHa-
nm3a, 0000IIEHNS U CUCTEMATH-
3aruy MHGOPMAIIMH, TTPU3HAKU
KJIaCCU(UKAIAN

VYMeTh: ONHUCHIBATH COCTaB U
CTPYKTYpY TpeOyeMbIX JaHHBIX
1 UHpOpMauu

2.3HaTh: 3aKOHOMEPHOCTH U
pUpoy BapuabeIbHOCTH
YMeTh: BBISBIATH 3aKOHOMEP-
HOCTH, TIOHMMAaTh HPUPOIY Ba-
puadenbHOCTH

3.3HaTh: npuemsl Kiaccupuka-
UM OOBEKTOB, MPUKIIAJHOE
Ha3HaYeHHe KJIacCU(PUKALNOH-

HBIX TPYIII
YMeTh: TPUMEHSATH TIPUEMBI
KIaccupuKanuu 00BEKTOB,

IPUKJIAJHOE HAa3HAYEHUE KJlac-
CU(PUKAIIMOHHBIX TPYIIT

4. 3nare: HMHpOpMaLHOHHYIO
6a3y st GopMUPOBaHUS apry-

MEHTHUPOBAHHBIX  JI0KAa3aTellb-
HBIX CYKJICHUH.
YMmers: OmimmuaTh (akThl OT

MHEHHM, UHTEpIpETalni, Ole-
HOK U T.[I. B pPacCyKIEHUAX ApY-
I'MX Y4aCTHUKOB JI€SIT€IbHOCTH.
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NESITEIbHOCTH.
5.ApryMeHTUpOBaHHO
U JIOTUYHO HpEJCTaB-
JS€T CBOIO TOYKY 3pe-
HUS IIOCPEJICTBOM U Ha
OCHOBE  CHCTEMHOIO
OIUCAHMUSL.

5.3Hate: OCHOBBI CHCTEMHOTO
OnmucCaHus, 3aKOHbI JIOTUKHU, HUC-
MOJIb3yeMbI€ B TIpOliecce MaTe-
MaTHYECKHUX J0Ka3aTeJILCTB.
YMeTb: apryMeHTHPOBAaHHO U
JIOTUYHO TPEACTABISTH CBOIO
TOYKY 3pEHHUS TOCPEJCTBOM U
Ha OCHOBE CHCTEMHOI'0 OIIHCa-
HUS B IIPOIIECCE MaTeMaTHhye-
CKHX JI0Ka3aTeJIbCTB.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMmbl

Hucrtumnaa « MaTemaTukay sSBISETCs AUCIUIUIMHON MOJTYJISI MATEMAaTUKHU U
uHdopmaTku (MHPOPMAITMOHHBIN MOJTYJIb) 00s3aTEIbHON YaCTH 00pa30BaTeIbHON
nporpammsl 1o HarpasiaeHuto 38.03.01 Dxonomuka, npoduns «duHaHCH U OaH-
KOBCKOE JI€JI0», OUHO-3a04Hasi (opma o0ydeHHsi, YCKOPEHHOE 00yUeHHE.

4. O0beM JUCHUILIMHBI (MOYJIS]) B 32a4€THBIX ¢IMHULAX U B aKaJleMuYe-
CKHX 4acax ¢ BblAeJIeHHeM 00beMa ayIUTOPHOM (JIEeKIUU, CEMUHAPHI) U CAMO-
CTOATEJILHOM Pad0ThI 00yUaromuxcs (B ceMecTpe, B CECCHUI0)

Taomuna 2 — O0beM TUCHUIUIMHEI B 3a4ETHBIX €IUHUIIAX U aKaJEMUUYECKUX

gacax
. Bcero Cemectp Cemectp
Buj yueOHoii paGoThl o Aucuu-
(B3/emua- | (Moayuab) 1 (Moayab) 2
IUINHE
cax) B (4acax) B (4acax)
Ilepe3auér 2 3.e./72 u.
OO0masi Tpy10€MKOCTh M CUMILINHBI 4/144 72 72
Konumaxkmnan paboma — Ayoumopnsie 40 20 18
3aHAmMuUA
Jlexyuu 16 8 8
Cemunapbl, npakmuyeckue 3aHsamusl 24 12 12
Camocmoamenvnasn paboma 104 52 52
Bupa texymero KOHTpous - Konrtponbnas | KontposnbHas
pabota pabota

By npomexyTo4HOM aTTecTanuu 3a4eT JK3aMeH

5. Conepxkanue NMCHUIVIMHBI, CTPYKTYPHUPOBAaHHOE MO TeMaM (pa3je-
JIaM) IMCUMILIMHBI ¢ YKa3aHHEM UX 00beMOB (B aKaJleMHUYEeCKHUX Yacax) U BU-

0B y4eOHBIX 3aHATHI

5.1. ConepskaHue TUCUMIJIMHBI

Yacre 1 — JIuneiinas anareopa.

Paspnen I. Cucrembl JIHHEHHBIX ajredpanyecKuX ypaBHeHHUil.



JInHeHHbIe MPOCTPAHCTBA.

Pemenue cuctem JIMHENHHBIX aireOpandyeckux ypaBHeHui metogoM ["aycca.
ApudmeTrueckue BEKTOPHI U JIMHEHHBIE ONEepaluy HaJl HUMU. BexkTtopHoe

npoctpadcTBo R" T'eoMeTpuuecKuii CMBICI HPOCTPAHCTB R® u R’. Jluneciiusie
MPOCTpaHCTBa 001Iero Buja. JIuHelHas 3aBUCHMOCTh CHCTEMBI BEKTOPOB U €€
r€OMETPUYECKU CMbICT. ba3nuc ©W pa3MepHOCTh JMHEWHOIO IPOCTPAHCTBA.
Koopnunatel BekTopa B naHHOM 6Oaszuce. [IpeoOpa3zoBaHue KOOpJIMHAT BEKTOPOB
npu 3aMeHe O0asuca. [loanpocTpancTBa JIMHEWHOTO MPOCTPAHCTBA.

Crkasnsipaoe mpousBezeHre BekTopoB B R". EBKIMIOBO HPOCTPAHCTBO.
Hepasenctso Komm-byHsikoBckoro. JUIMHBI BEKTOPOB U YTOJI MEXIY BEKTOPAMU B

R". OproroHajibHbIi ¥ OPTOHOPMHUPOBaHHBIM O0azuckl B R". KoopauHaTel BekTopa
B oprtoroHampHoM ©Oasuce. Ilpouecc oproroHanuzauuu. OpTOroHaJbHBIE
JOTIOJIHEHUS ITOATIPOCTPAHCTB.

Pazoen II. Mampuuwt u onpeoeaumenu.

CrioxeHrne MaTpull ¥ YMHOXXEHHE MAaTpulbl Ha 4uciao. MaTtpuyHas 3anuch
CUCTEM JIMHEHWHBIX anreOpanueckux ypaBHeHuil. Panr martpuisl. [IpoctpaHCcTBO
pPELIEHU OJHOPOJHOW CHUCTEMBI, CBS3b €r0 PasMEPHOCTH C PAHIOM MAaTPULIBL.
dyHIaMEHTaNbHAsI CHCTEMA pPEIIEHWW OJHOPOAHOW cucTteMbl. CBSA3b MEXKIY
OOIIMMHU PEIICHUSIMU OJTHOPOJAHON U HEOJAHOPOIHON CUCTEM.

YMHOxkeHrne Matpull. HeBbIpoxkJieHHbIE KBaJpaTHble MaTpulbl. OOpaTHas
Matpuna. HaxoxxaeHue oOpaTHOM MaTpHIlbl C TOMOLIBIO  3JE€MEHTapHBIX
npeoOpazoBanuii. Pemenne MaTpuuHbIX ypasHeHnuii Buga AX =B,

Onpenenurenn ©  UX  CBOMCTBA. HemocpeACTBEHHOE  BBIYMCIICHHE
ONpENENIUTENIEH BTOPOr0 M TpeThero mnopsaka. dPopMmyna  pasioKeHUs
OTIPEICIIUTEIA 0 CTpoKaM U cTosionam. [Ipumenenue onpenenurenei: 1) kpurepuit
HEBBIPOKIAECHHOCTH KBAJpPATHOM MATPUIIbL; 2) HAXOXKJEHUE paHra MaTpuupbl; 3)
KPUTEPUH CYILIECTBOBAHUSI HEHYJIEBBIX PEIIEHUN OJHOPOIHONU CUCTEMBI JIMHEUHBIX
anredpanyeckux ypaBHeHHUH ¢ ' Hens3BecTHBIMH, cocTosend u3 " ypaBHeHuit; 4)
HaXO0XJIEHUE PEIICHUs CHCTEMbl JIMHEWHBIX anreOpanyecKux YypaBHEHUH I10
dopmyne Kpamepa; 5) HaxoxkaeHUE OOpaTHOW MAaTPHIIBI.

Pazoen I11. Komnaexchvle uucna u MHOZ041€HbL.

KomruiekcHble uymcna ©W JEWCTBHS  HAaA  HUAMHU. ['eoMmeTpudeckas
MHTEpHpETaLUs KOMIUIEKCHBIX Yicesl. Moayib U apryMeHT KOMIUIEKCHOTO yucia.™
AnreOpanyeckas U TpPUTOHOMETpUYECKass (POPMBI 3alMCH KOMIUIEKCHBIX YHCEIL.
Kopnu 7 -oii cTenenn n3 KOMIUIEKCHOTO yrcia. DopmMynupoBKa OCHOBHOM TEOPEMbI
anreopsl.

OcHOBHBIE IOHATHS, CBSI3aHHBIE ¢ MHOrouIeHaMu. Cxema ['opHepa 1 KOpHH
MHOTOWIEHOB. Teopema besy. [lenenne MHOrousieHoB. Pa3noxeHue mpaBUIbHOU
JIpoOU Ha CYMMY dJIEMEHTapHBIX APOOEH.
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Pazoen 1V. /luneiinvie npeodpazoeanusn u Kkeaopamuunwle hopmol.

JIuneiinple TpeoOpazoBaHUsl MPOCTPAHCTBA R" . JIuneiinbre OIIepaTophl.
SAnpo u oOpa3 nuHEWHOro omneparopa. Marpuiia JIUHEHHOrO oOIepaTopa.
CoOcTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI KBAaIPATHBIX MATPHII.

KBampatuunbsie Qopmbl, ux MaTpuillbl B JaHHOM Oasuce. IlpuBenenue
KBaJIpaTUYHOM (QOpMBI K HOpMallbHOMY BHIy MetonoM Jlarpanxka. [lpuBenenue
KBaJpaTUYHOU (POpPMBI K KAHOHHYECKOMY BHUIY IPH MOMOIIM OPTOTOHAIBHOTO
npeoOpazoBaHus. 3aKOH MHEpIHUH KBaapaTudHbX Gopm. Kpurepuit CunbBecTpa
3HAKOONPEEICHHOCTH KBaAPATUYHON (POPMBI.

Pazoen V. Inemenmuol ananumuyeckoil ceomempuu.

[IpssiMass ¥ THUNEPIUIOCKOCTh B AN-MEPHOM IPOCTPAHCTBE. YTOJI MEXKIY
TUIIEPIUIOCKOCTAMU. PaccrosiHue OT TOukM 10 rumnepruiockoctu. [lpsimas Ha
IJIOCKOCTH U B MpocTpaHcTBe. [Ipsimasi, OTpe3oK, Jiyd B n-MEPHOM MPOCTPAHCTBE.
[110CKOCTh B TPEXMEPHOM MPOCTPAHCTBE.

[TonsTHE O KPUBBIX BTOPOro MOpsALKa. DJUIUIC, Tunepboa u napadosia, ux
CBOMCTBA U KAHOHUYECKUE YPABHEHUSI.

[ToHsiTHE O MOBEPXHOCTAX BTOPOTrO MOPSAKA. DITUIICOUIBI, TapaOdOIOUIbl U
rUnepOO0IOnIbl, UX KAHOHMYECKUE YPABHEHHUSI.

Brimykiisie MHOKeCTBa B TipocTpancTBe R . TTomynpocTpaHCcTBa, BBITYKIIBIC
MHOrorpaHsble o0nactu. CucTeMbl JTUHEHMHBIX HEPABEHCTB M UX I'€OMETPUUYECKUI
CMBICII. YTJIOBbIE TOUKH BBIITYKJIBIX MHOTOTPaHHBIX 001acTeil. Beimykias o6onouka

CHCTEMBI TOUeK B R".

Yacrp 2 — MaTeMaTH4eCKUIl aHAIN3.

Pazoen 1. Beeoenue 6 ananuz: MHodMcecmea, PyHKyuu.

JlelicTBUTENbHBIC YMCIIa, UX CBOMCTBA. YHCIOBBIE MHOXXECTBA. DJIEMEHTHI
anreOpsl MHOKecTB. OO003HaUeHUst AJI1 CyMM M Mpou3BeneHuid. OKpecTHOCTb
TOYKU. OrpaHUYEHHbIE MHOKECTBA. J[eKapTOBbI KOOPIMHATHI HA INIOCKOCTH.

Yucnosele pyHkuuu. Criocoosl 3aaanus GyHkuuii. O0aacTh onpeaeneHus u
MHOXECTBO 3HaueHui (QyHkiuu. ['paduk Pynkmuu. Crnoxnas u oOpaTHas
byakuun. XapakTepucTUKUA (YHKIUNA: YETHOCTh U HEUYETHOCTH, MEPUOAUIHOCTD,
MOHOTOHHOCTh, OTPAHUYEHHOCTb.

CrenenHas, MOKa3aTeabHast u JorapupMudecKas byHKIHH.
Tpuronomerpruueckre (yHKIMH U OOpaTHbIE K HUM. DJEMEHTapHble (YHKIIUU.
CBolicTBa OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

Pazoen I1. Ilpeden u nenpepvienocme.

YucnoBble nociaeaoBareabHOCTH. CocoObl 3a/1aHusl TOCIeI0BATEIbHOCTEM.
[Tporpeccun. opMyna CIOKHBIX TPOLIEHTOB.

[Ipenen mocnenoBaTeIbHOCTH U €r0 CBOWCTBA. EIMHCTBEHHOCTH MpEEa.
OrpaHnyeHHOCTh cxondllelcs TnocienoBaTenbHocTU. llepexon Kk mpeneny B
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HEPABEHCTBAX, TEOpPEMa O TPEX MOCIEI0BATEIBHOCTIX. BECKOHEYHO Malble U
OECKOHEYHO OOJIBILIE IMOCIEN0BATEIBHOCTH, UX CBoMcTBa. CBOWMCTBA MPEAEIIOB,
CBSI3aHHBIE C APU(PMETUUECKUMHU JEHUCTBUSIMH.

MoHOTOHHBIE ~ TIOCHIENOBaTENbHOCTH.  Teopema  Beliepmitpacca 0o
CYLIECTBOBAHMM IIPEJEeNa MOHOTOHHOM OTpaHMYEHHOM MOCIeA0BATEIbHOCTH.
YHucio e.

[Ipenen ¢pynkiuu (mo ['eiine). Pa3nuyunbie TUIIBI TPEIETIOB: OJHOCTOPOHHHE
npeJenbl, IPeaesbl B 0ECKOHEUHOCTH, OECKOHEUHBIE ITpeiesbl. beckoHeuHo Maibie
1 0€CKOHEYHO O0JbIne (HYHKIIUU, UX CBOMCTBA.

CBoiicTBa mpesenoB, CBS3aHHbIE C apUPMETHUYECKHUMH JEHCTBUSIMH U C
HEPAaBEHCTBAMM. 3aMEHa IEPEMEHHON IIPU BBIUKCICHUH IIpeiena (peest CI0KHON
¢ynkunn). CpaBHEeHHE OECKOHEUHO MaJbIX (DYHKUMU: SKBHBAJICHTHbIE (PYHKIUH,
cumBo o(f).

IlepBelii W BTOpOM 3ameuarenbHble mpenensl. DopMmyna HENPEPBIBHBIX
IIPOLICHTOB.

HenpepsiBHOCTh (QyHKIMH B TOuke. HempepbhlBHOCTH CyMMBI, Pa3HOCTH,
MPOU3BEJICHUSI U YACTHOTO HEMpPEephIBHBIX (PYHKIMNA. HernpepbhIBHOCTH CI0KHON U
oOpatHoil (Qyukuu. HemnpepbslBHOCTh 3yeMeHTapHbIX (yHKIU. Teopema o
COXpAaHCHMM 3HaKa HenpepbiBHOW QyHKIMH. To4yku pas3pbiBa (PYHKIHUH, HUX
KJ1accuukaus.

CgoiicTBa (yHKIIMI, HEIPEPHIBHBIX HA OTPE3KE: TEOPEMBI O CYIIIECTBOBAHUUI
KOpHS, O TPOMEXKYTOYHBIX 3HAUCHUSX, 00 OrpPaHMUYEHHOCTH (YHKIHMH, O
JOCTHKEHUH HauOOJIBIIIET0 U HAMMEHBIIIETO 3HAYCHHM

Pazoen III. /u¢pghpepenyuanvrnoe ucuucinenue @yukuuit  00HOU
nepemenHou.

[IpousBoanas gpyukiuu. duddepenuupyemocts u Auddhepenunan GyHKIUH.
HenpepoiBHocTs nuddepenmupyemoit gpyukiuu. [IpaBuna muddepenuupoBanus
CYMMBI, pa3HOCTH, POU3BEICHUS U YACTHOTO ABYX (DYHKLIHMA, CII0)KHOU 1 00paTHOM
dbynkuuii. [Ipon3BogHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIMA.

['eomeTpuyeckuid CcMbICHT TNPOU3BOAHOM U auddepeHnnana (QyHKIMH.
VYpaBHeHUE KacaTelbHON K rpaduKy QyHKIIUH.

DnacTUYHOCTh (PYHKIIMM, €€ CBOHCTBA M TE€OMETPUYECKUH CMBICI.
Jlorapudmuueckast npou3BoHas. 3a1a4a O pacipeiesIeHUy HaJloroBoro OpeMeHu.

JlokanpHbI 3KCTpemMyM GyHKIuH, Teopema Depma. Teopembr Poms,
Jlarpanxka u Komm myst nuddepeHmpyeMbix QyHKITUi.

IIpasuio Jlonurais pacKpbITHs HEONIPEAEIEHHOCTEN.

[TpousBoanbie 1 AU HEepeHITUATBI BBICIITUX MOPSIKOB.



®dopwmyna Teitnopa (MakinopeHa) ¢ oCTaTOUHBIM WieHOM B popmax Jlarpanxka
u Ileano. Pasnoxenue gynkuuit e*, sin x, cosx, (1+x)“, In(1+x) mo dopmyse

MaknopeHna.

[IpuzHak MOHOTOHHOCTH (YHKIMHM Ha WHTepBajie. [locTaTtouHoe ycioBue
JIOKJIBHOTO 3KCTPEMyMa.

Boinykibie (BorHyThie) (QyHKIUHU. JlocTaTo4yHbIE YCIOBHUS BBITYKIOCTH
bynkunn. Heobxoaumblii 1 JOCTaTOYHBINA MTPU3HAKU TOYKH Meperuoa.

AcumnroTel Tpaduka pyHakmuu. OOmas cxema uccienoBaHus (QYHKIIUU H
MOCTpOEeHUs ee rpaduka.

OTpickaHne HauOOIBIIETO U HAMMEHBIIIETO 3HAYCHUH (PYHKIIUK Ha OTpE3Ke.

Pazoen IV. Humezpanonoe ucuucienue QyHKkuuit 00HOI nepemeHHoll.

[lepBooOpa3Has U HeonmpeaeNeHHbI nHTerpan. Tabauna HeonpeaeIeHHbIX
uHTErpayioB. CBOMCTBA HEONMPEAECICHHOTO WHTErpaja. 3aMeHa NEPEMEHHOM B
HEONPEEICHHOM MHTErpaJie, UHTErPUPOBAHUE IO YACTAM.

WNHTerpupoBanre palMoHAIbHBIX (QYHKUMN. MHTErpupoBaHue HEKOTOPBIX
KJIACCOB UPPALMOHAIBHBIX U TPAHCLIEHIEHTHBIX (PYHKIIUHA.

Omnpenenennblii uHTerpan (nmo Pumany) u ero cpoiictBa. MHTErpupyemoctsb
HEINpepbIBHON (QYHKLIUU.

WNHTerpam ¢ INepeMeHHBIM  BepXHHUM  IpeaesioM. CyliecTBOBaHHE
nepBooOpa3Hoil A HenpepblBHOM (yHKInU. @opmyna HeroTona-JleiiOHuna.

3aMeHa NEPEMEHHOW B OIPEAEIEHHOM WHTErpajie, UHTErPUPOBAHUE IO
YaCTAM.

['eomeTpuyeckue MNPUIOKEHUSI ONPEIEICHHOT0 HHTErpajia: BBIYMCICHHE
TUIOIIAN KPUBOJMHEWHOMN TPATICLIUH.

HecoOcTBeHHBIE MHTETpaJbl C OECKOHEYHBIMU NpEeIaMU HHTETPUPOBAHUSI.
Nuterpan Dunepa-Ilyaccona.

Pazoen V. /lughpepenyuanvnoe ucuucnenue

@yHuKyuu HecKOIbKUX nepemMeHHbIX.

[IpoctpanctBo R". CBoiicTBa pacctosaus. OKpecTHOCTh TOUKU. BHyTpeHHME
U TpPaHWYHbIE TOYKM MHOXecTBa. OTKpPBITBIE M 3aMKHYThlE MHOYECTBA.
N3onupoBaHHbIe U IpeieNbHbIE TOUKH MHOXKECTBA. OrpaHUYEHHbIE MHOYKECTBA.

CxonuMoOCTh TOCIIEAOBATEIbHOCTH TOYEK B R", ee HKBUBAJEHTHOCTb
MOKOOPJAMHATHOM CXOJIUMOCTH.

@YHKIMN HECKOJIBKUX IEepeMeHHbIX. [loBepXHOCTM (JIMHUU) YPOBHS
GbyHKUIHU.

[Ipenen u HenpepbIBHOCTh (DYHKIMHM HECKOJBbKUX MepeMeHHbIX. CBOMCTBa
GyHKIMI, HENmpephIBHBIX HA  3aMKHYTOM  OIPaHUYEHHOM  MHOKECTBE:
OTrpaHU4YE€HHOCTh, JOCTUKEHNE HANOOJIBIIEr0 1 HAUMEHBIIEr0 3HAYCHUH.



YacTtHbie npousBojaHble, nuddepeHuupyeMocts, auddepennuan GyHKIuu
HECKOJBKHX TepeMeHHbIX. JlocTtaTounoe ycnoBue auddepeHITnpyeMOCTH.
HenpepoiBHOCTh U depeHninpyeMoi PyHKITUN.

[IpousBognas cnoxHoW (Qynkuuu. [IpousBomHass 1O HampaBlIEHUIO,
rpaaueHT. CBOWCTBA I'PaIUCHTA.

DNacTUYHOCTh (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

OnHopoaHbie (YHKIIMU HECKOJIBKUX MepeMeHHbIX. DopMmyia Diinepa.

YacTHble TPOU3BOJHBIE BBICIIMX MOPSAAKOB. Teopema O paBeHCTBE
CMENIaHHBIX IPOU3BOIHBIX.

DKcTpeMyMbl (PYHKIMI HECKOJBbKUX MepeMeHHbIX. HeoOxomumoe ycnmoBue
KCTpeMyMa. J{0CTaTOYHOE YyCIIOBHE SKCTPEMYyMa.

Berinykibeie MHOkecTBa B R". Brinykiibie (BOTHYThI€) (DYHKIIMM HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumoe U 10CTaTouHOE YCIOBHUE BBITYKIOCTH. JlocTarouHoe
YCIJIOBHE BBIITYKJIOCTH JIBAXKbI MU PepeHrpyeMoil PyHKIUY.

DKCTpeMyMbI BBINYKJIBIX (BOTHYTHIX) (yHKUMHA. Teopema o rinobanbHOM
XapakTepe dKCTpeMyMa BBIYKJIOW QyHKIMH. TeopemMa 0 JOCTMKEHUU BBITYKION
dbyHKIMEeH 1100aTbHOr0 SKCTPEMYyMa B CTAIIMOHAPHOU TOUKE.

VYCoOBHBIM 3KCTpeMyM (YHKLUMH HECKOJIbKUX IEpeMEHHBIX. MeTon
VCKJIFOUYEHHUS IIEpEMEHHBIX. MeToa MHOXKuTenen Jlarpanxka.

Meron nammenbmiux kBagpatoB (MHK). IToxbop mapameTpoB nuHEHHON
bynkuuun MHK-meTonom. CrucremMa HOpMalIbHBIX YpaBHEHUH.

Haxoxnenue rio0anbHbIX 3KCTpeMyMoOB auddepeHunpyemMoil pyHKIUN Ha
3aMKHYTOM OI'PaHHYEHHOM MHOKECTBE.

Pazoen VI. Humezpanvhoe ucuucienue @QyHKyuii  HeCKOJIbKUX
nepemMeHHbIX.

Kpatnbie (nBOMHBIE) WHTErpasibl, WX CBOHcCTBAa. CBeJEHHUE KpaTHOTO
MHTErpajja K MOBTOPHOMY.

dopmysia 3aMEHBI NMEPEMEHHBIX B JBOMHOM HHTerpaine. lMcnonbs3zoBanue
NOJISIPHBIX KOOPIHUHAT JUIsl BBIYMCIECHUS ABOMHBIX MHTETPAJIOB.

HecoOcTBeHHBIE KpATHBIE MHTETPAIBI.

Pazoen VII. Paowl.

UucnoBeie psgpl. CxoguMocTh M cymMma psga. HeoOxoaummoe ycioBue
CXOJUMOCTH.

YuciioBble psAllbl C HEOTPULATEIBHBIMUA WICHAMH: KPUTEPUH W IPHU3HAKU
CXOOUMOCTH (TEepBbIA U BTOPOM MpHU3HAKU CpaBHEHMs, npusHak [lamambepa B
npenenbHol hopMe, MHTETPAIbHBIN IPU3HAK).

3nakouepenyromuecs psaabl. [Ipusnak Jleitoauia. Omnenka ocratka psja.

AGCOJIIOTHO U YCIIOBHO CXOSIIIUAECS YUCIOBbIe psAbl. CBOMCTBA aOCOIIOTHO
Y YCIIOBHO CXOMSIIMXCS PAIOB.

Crenennble psinbl. Teopema AOens. MHTepBanm W paamyc CXOAMUMOCTU
cTeneHHoro psajaa. CBoiicTBa CTENEHHOIO psJia Ha HHTEPBAJIe CXOJAUMOCTH.
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Psaapt  Maknopena. Pasnoxumocte B psg  MakinopeHa OGeCKOHEYHO
mupdepenuupyemMort  QpyHKIMH € TPOU3BOAHBIMU, OTPAHUYCHHBIMH B

COBOKYITHOCTHU. Paznoxxenust PyHKIUA e, sin x, COSX, 1+x)“, n(1+x) B pAan

MaxiiopeHna.

Pazoen VIII. Obviknosennwle oughgpepenyuanvrvle ypagHeHus.

OObIKkHOBEHHBIE UM PEepeHIIMAIbHBIE YPAaBHEHUSI TEPBOrO TMOPsIKa, HX
pemenusi. HopmanbsHas popma ypaBHeHuUs niepBoro nopsaka. [lone HanpasieHui,
UHTerpaipHble KpuBble. 3amada Komm. Teopema o0 cymiecTBOBaHMM U
€AUHCTBEHHOCTH penieHus 3anadyn Komm s ypaBHEHUS NEPBOTO MOpsAJIKa B
HOpMasibHOHU (popme. OOree U yacTHOE penieHus] ypaBHeHUs. OOl nHTErpal.
OcoOble peleHusl.

VYpaBHEHUs TIEpBOTrO MOPSAAKA, HUHTEIPUPYEMBIE B KBaJpaTypax: C
pa3leNAoOIMMUCA  MEPEMEHHBIMU,  OJHOPOJHBbIE, JHUHEHHbIe, bepHymwn.
ABTOHOMHBIE ypaBHEHUSI M UX CBOMCTBAa. MeTOJ BapHallMM IPOU3BOJIBHON
NOCTOSHHOM W MeToJl bepHymnu pemenus aud@epeHunanbHbIX ypaBHEHUN
NEPBOTO MOpAJIKA.

Jluneitnpie guddepenuuansubie  ypaBHeHUs. I[IpocTpaHcTBO perieHHi
JUHEHHOTr0 OJHOPOAHOTO YpaBHEHUS, (PyHIaMEHTaJbHAasg CUCTEMa pEIICHUN.
Omnpenenurens Bponckoro cucrembl pemeHuil. CTpykTypa OOIIEro penieHHs
JMHENHHOT0 HEOJTHOPOJHOTO YPABHEHHS.

JIuneiinbie g depeHunanbHbie ypaBHEHUS C MOCTOSIHHBIMU
koahpurmeHTamMu (Ha npuMepe ypaBHEHUI BTOPOTO MOpsIKA).
XapakTepucTUYecKoe ypaBHEHHME M (yHAAMEHTalbHAas CHUCTEMA PpELICHUMN
OJTHOPOJHOrO ypaBHeHHUsA. llocTpoeHHMEe 4YacTHOro pemeHuss HEOJHOPOIHOTIO
YPaBHEHUS C IPaBOMl YacThIO CHELUAIBHOIO BHJIA METOJIOM HEONPENEIEHHBIX
K03 PUIIMEHTOB.

OnHOponHBIE  CHCTEMBI  JIMHEWHBIX  YpPAaBHEHUH C  [OCTOSIHHBIMH
kodpunrentamu. BektopHas 3anuck, MmaTpuiia cucteMbl. CoOOCTBEHHBIC 3HAUCHUS
U COOCTBEHHBIE BEKTOPbl MAaTpPHUIIBl CHCTEMbI, YAaCTHBIE PEUIEHUS CHCTEMBI.
dyHIaMeHTaIbHBIN HAOOp pElIeHU U 00Iee pelieHne CUCTEMbl YpaBHEHUUN B
cllydae CyIlecTBOBaHMs 0a3zuca U3 cOOCTBEHHBIX BEKTOpOB. [locTpoeHue obuiero
pELIEHUS C MOMOLIBI0 METOAA UCKITFOYEHHUS! HEU3BECTHBIX.

3amauyn  SKOHOMMYECKOW JUHAMUKH, NPUBOASIINE K OOBIKHOBEHHBIM
nuddepeHnranbHbIM YpaBHeHUSIM. MoJien eCTeCTBEHHOTO pOCTa.

5.2. Y4yeOHO-TeMATHYCCKHH IJIAH

Tabnuma 3 — Conepkanre y4eOHO-TEMAaTHIECKOTO TTaHa U3yUEHUSI TUCIIATITUHBI

/o

TeM (pa3leoB)

Bcero

AynuropHas pabota

Ne HawnmenoBanue TpynoemkocThb B Hacax DopMBI

TEKYIIETO
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JUCTIUTLTAHBI Cemu- KOHTPOJIS
Hapbl U 3aHsaTHA B Camo- ycreBae-
06- CTOSI-
as Jlekuuy | MpaKTU- | WHTEPAKTHB- TerbHAs MOCTH
Yyeckne | HbIX (hopmax
pabora
3aHATHUSA
1 cemectp

1 CucreMmsl JuHel- | 9 2 1 1 0,5 6,5 Camo-
HBIX anredpanye- CTOSI-TEJb-
CKUX YpaBHEHUM. HBIE  Da-
Jlunetinpie  mIpo- OOTHI.
CTPAHCTBA. VYuyactue B

2 | Marpuus! u ompe- | 9 2 1 1 0,5 6,5 peleHnn
JICTATEIH. 3ama4  Ha

3 | KommekcHbie 9 2 1 1 0,5 6,5 MpakTuye-
yuciaa W MHOTO- CKUX 3aHSI-
YJICHBI. tusax. Co-

4 | Jluneiinsle mpeod- | 9 2 1 1 0,5 6,5 OecenoBa-
pa3oBaHUs U KBa/l- HUS TI0 JI0-
paTtuvHbie (HOPMEIL. MaIlTHAM

5 | DmeMeHTHl aHamu- | 9 2 1 1 0,5 6,5 3a7aHUsAM.
THYECKOH TeoMer- Kon-
pHH. TPOJbHAs

6 | Beemenue B ama- | 9 2 1 1 0,5 6,5 pabora.
TU3. MHOXECTBA,

(hyHKIHI.

7 | Ilpenen u mempe- | 9 4 1 2 1 6,5
PBIBHOCTb.

8 | Auddepenumans- | 9 4 1 4 1 6,5
HOE€ WCYHCIICHHE
GbyHKIMH  OAHOM
MIEPEMEHHOM.

HTroro 72 20 8 12 5 52
2 cemecTp

9 | UnarerpansHoe uc- | 14 4 1 2 1 10,4 Camo-
yucieHne  QyHK- CTOSI-TEJIb-
Ui OJHOM Tmepe- HBlE  pa-
MEHHOM. OOTBI.

10 | Juddepenuuans- | 14 4 1 2 1 10,4 YyacTtue B
HOE€ UCYHCIICHHE penieHnn
dhyHKIIIN He- 3ama4  Ha
CKOJIKUX  Tiepe- npakTuye-
MEHHBIX. CKHUX 3aHS-

11 | UnTerpanbhoe uc- | 14 4 2 2 1 10,4 tusax. Co-
yuciaeHue  (QyHK- OeceoBa-
U HECKOIIbKUX HUSI TI0 JIO-
NIEPEMEHHBIX. MaIlTHAM

12 | PagpL 15 4 2 2 1 10,4 3aJJaHnN-

13 | OOBIKHOBEHHbBIE 15 4 2 4 1 10,4 aMm.  Kon-
nuddepeHIatb- TpOJbHAsA
HBIC YpaBHCHUS. pabora

14 | Urtoro mo aucuu- | 72 20 8 12 5 52
TJIHHE
B nesaom 144 40 16 24 10 104 Cornacuo
N0 AUCUHUILINHE yueOHOMY

TUIaHYy:
Hroro B % 100 68
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5.3. Coaep:kanue ceMUHAPOB, IPAKTHYECKUX 3aHATHI

Tabmuua 4 — Tembl AUCHUTUINHBL, (POPMBI TPOBEACHUS U COJICPKAHUE CEMHUHAPOB U MPAKTHYECKUX

3aHSITHU

[lepeuenb BOnpocoB [yist 00CYXI€HUS HA CEMUHAp-

ypaBHeHul. Jluneu-
HbIE TPOCTPAHCTBA

Haa BekTopamu. Koopaumnatel Bekropa. CkaisipHoe
MIPOU3BEICHNE BEKTOPOB. [[THa BEKTOPA U YTOJI MEXTY
BekTopamu. JluHeiHas  3aBucuMocTh. basuc u
Pa3MEPHOCTb JIMHEHHOIO NPOCTPAaHCTBA. PasiioxeHue
BekTopa 1o ©6aszucy. IlpeoOpa3oBaHue KoOpIuHAT
BEKTOPOB Npu 3aMeHe Oa3uca. CTaHJapTHOE CKaIspHOE
IpOU3BEZCHUE BEKTOPOB. JUIMHBI BEKTOPOB U Yroi
MCXKAY BCKTOpPaMH. HaXO)KIIGHI/Ie KOOpAUHAT BCKTOpa B
OpPTOroHaJILHOM Oa3uce.

Pexomenayembie ncrounuku: pasaen 8, a[l], a[2],0[1],
6[3]

HanmenoBanue tem ®opMbI
CKHUX, MPAKTUYECKUX 3aHATUSAX, PEKOMEHIyeMbIE HC-
(pa3menoB) nUCIIH- MIPOBEACHUS
TOYHHUKU U3 pa3zienoB 8,9 (yka3bIBaeTCs pa3/en U 1mo- .
TUJTUHBI . 3aHATUN
PSAAKOBBIA HOMEP UCTOYHHKA)
Tema 1. Pemenne  cucrem  nmHeWHBIX — anreOpamueckux | OOCyxkIeHUe
CucrteMbl JIMHEHWHBIX | ypaBHEHUU MeTOJI0OM ["aycca. ['eomeTprudeckrie BEKTOPHI | TEOPETUUECK
anredpanvecKux Ha TUIOCKOCTU U B MpocTpaHcTBe. JIMHEHbIe onepaluy | UX BOMPOCOB.

Pemenue 3a-
Jlad 10 TeMa-
TUKE TMPAKTHU-
YeCKOro  3a-
HATHSA B MWH-
TEPaKTUBHOMN

dbopwme.

Tema 2.
Martpuusl u omnpene-
JIUTEIIN.

JIuneliHbple omnepauuy HajJ MaTpullaMu. BerauciieHue
paHra MaTpPHILIbI METOJOM 3JIEMEHTapHBIX
peoOpa3oBaHUi. YMHOXKEHHE M TPaHCIIOHUPOBAaHUE
MaT-pull. MarpuyHas 3anuch CHCTEM JIMHEHHBIX
anreOpandeckux  ypaBHeHUU.  HeBBIpOXKIEHHOCTH
KBaJ[paTHbIX MaTpull. Haxoxnenune oOpaTHONH MaTpuUIlb]
C TIOMOIIIBIO AJIEMEHTApHBIX NpeoOdpa3oBanuil. Pemenue

OO6cyxnenue
TeopeTHye-
CKUX BOIIPO-
COB.
Pemenne 3a-
Jad 110 Tema-
THUKC IPAKTHU-

1 MHOI'OYJICHHI.

AJIEMEHTaPHBIX JIPOOECH.

KowmrnekcHple dnciaa W JACWCTBUS HAJA HUMH B
anre0panvecKoi dbopwme. I'eomerpuyeckas
WHTEpIpEeTaysl KOMIUIEKCHBIX 4YHcel. Moaynb U
APTYMCHT KOMIIJICKCHOTO 4YHCJIA. TpI/IFOHOMeTpI/I‘IeCKaSI
¢opMa 3amuCu KOMIUIEKCHBIX 4YHCEI. YMHOXEHUE H
JIeJICHHE KOMITJICKCHBIX YHCENl B TPUTOHOMETPHUYECKOU

JIMHENHBIX MATPUYHBIX YPABHEHUM. YECKOro  3a-
Brruucnenune onpenenuTenei. [IpuMeHeHue | HATUS B WH-
OIPEIEITUTENEH. Kpurepnii HEBBIPOXKICHHOCTH | TEPAKTUBHOU
KBaJpaTHOW MaTpuilel. HaxoxxneHue paHra marpuibl. | hopme
Kpurepuii  cymecTBoBaHHsS  HEHYJIEBBIX  PEIIEHUN
OJTHOPOJIHOM CHUCTEMBI JIMHEWHBIX aJlredpandecKux
ypaBHeHUH. HaxoxaeHue peeHus CUCTEMbI JIMHENHBIX
anreOpandeckux ypaBHeHui mo (opmynam Kpamepa.
Brruucnienue o0paTHOM MaTpUIBL.
Pexomenayembie ncrounuku: pasaen 8, a[l], a[2],6[1],
6[3]
Tewma 3. OcHOBHbIE TOHSTHS, CBsI3aHHBIE € MHOrowieHamu. | OOcyxaeHue
KommnekcHble uncna | Pa3noxxenue  mpaBWiIbHOW — IpoOM  Ha  CyMMY | TEOPETHUECK

WX BOTIPOCOB.
Pemenne 3a-
Jad 10 TeMa-
TUKE TPAKTH-
YEeCKOro  3a-
HATHS B WH-
TEPaKTUBHOMN
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dbopme. @opmyna Myaspa. Kopau n-oii creneHu u3
KOMILJIEKCHOTO YHCTIa.
Pexomenayembie uctounuku: paszaen 8, a[1], a[2], 6[5]

dbopwme.

Tewma 4.

Jlunelinpie mpeoOpa-
30BaHUS U KBajpa-
TUYHBIE (POPMBI.

JIuneiiHble 0TOOpaXkeHUs 1 JIMHEHHBIE TIPE00-pa3oBaHUs
BEKTOPHBIX  MPOCTPAaHCTB. l3MeHeHue  MaTpHIIbI
JMHEHHOrO TpeoOpa3oBaHMs NpU 3aMeHe Oasuca.
Matpuiibl  OPTOrOHANBHBIX U CaMOCOMNPSIKEHHBIX
npeoOpa3oBaHuii B OPTOHOPMHUPOBAHHOM  Oas3uce.
CoOcTBeHHbIE 3HAYEHHS M COOCTBEHHBIE BEKTOPHI
JVMHEHHBIX TpeoOpazoBannii. CBOWCTBA COOCTBEHHBIX
3HaYEHUHN U COOCTBEHHBIX BEKTOPOB.

KBagpartuunbeie ¢GopMbl Ha BEKTOPHOM IPOCTPAHCTBE.
W3menenue warpuipl KBaApaTUYHOH (OpMBI  MpHU
3ameHe Oasuca. [IpuBenenue kBagpaTHUHOW (HOPMBI K
HOpMajbHOMY BHIy MeTonoM Jlarpamxka. IlpuBenenue
KBaJpaTUYHON (POPMBI K KAHOHMYECKOMY BHIY NpHU
TTOMOIITA OpPTOTOHATILHOTO npeoOpa3oBaHusl.
UccnenoBanue kBaapatudHoi (HOpMBI HA 3HAKOOIIPEIE-
JIEHHOCTH 10 KpuTeputo CunbBecTpa.

Pexomenayembie ncrounuku: pasaen 8, a[l],a[2], 6[1],
6[3].

OO6cyxnenue
TEOPETUYECK
UX BOMPOCOB.
Pemienue 3a-
a4 Mo Tema-
THUKE TPAKTH-
YECKOro 3a-
HATUS B WH-
TEPAaKTUBHOMN

dbopwme.

Tewma 5.
ONEeMEHThl aHaJIUTH-
YECKOM T€OMETPUHU.

[IpsmoyronbHas  nekapToBa CHCTEMA  KOOpJHHAT.
Paccrosinne Mexay Toukamu. Paznuunbie  crocoObl
3a7aHus NPAMON Ha MIIOCKOCTH. [IpsiMble U MIIIOCKOCTH B
TPEXMEpPHOM MPOCTpaHCTBE. B3auMHOE pacmosiokeHue
NPAMBIX HAa TJIOCKOCTU U TVIOCKOCTEW B MPOCTPAHCTBE.
[limockocTH pa3snuyHON pa3MEPHOCTH B MHOTOMEPHOM
MPOCTPAHCTBE.

OO6cyxnenue
TeOpeTHYe-
CKHX BOIIPO-
COB.
Pemenne 3a-
Jad 110 Tema-
THUKC IPAKTHU-

Onnunc, runepOona M mnapabona, HMX CBOWCTBA U | YECKOTO  3a-
KaHOHMYeckue ypaBHeHMs. [IpuBeneHue  oOwIero | HATUS B MH-
YPaBHEHUS KpUBOM BTOPOTO MOPsSAKA K KAHOHUYECKOMY | TEPAaKTHUBHOU
BH]TY. dbopwme.
Pexomenayembie ncrounuku: paszaen 8, a[1], 6[1], 6[3],
0[5]
Tema 6. YucnoBele pyHKIMU. XapakTepUCTUKU (QyHKIMA: yeT- | OOCyxIeHue
BBenenue B aHanm3: | HOCTb U HEYETHOCTh, IEPUOJUYHOCTb, MOHOTOHHOCTD, | TEOPETHYE-
MHOXeECTBa, (yHK- | orpaHMYeHHOCTb. JInHeliHas U KBajpaTu4yHas QYHKIMHU | CKHX BOIPO-
LAH. u ux rpaduxu. CrnoxxHas 1 oOpaTtHas QyHKIHH. JJIEMEH- | COB.
TapHble QyHKIMH. PekoMeH1yeMble HCTOYHHMKH: pa3aen | Pemenue 3a-
8, a[1], 6[2], 6[4], Jaq Mo Tema-
THUKE IpPaKTH-
4ECKOro  3a-
HATUS B MH-
TEPaKTUBHOMN
dopme.
Tema 7. [Ipenen uucnoBoit mocienoBaTenbHOCTH. Boruncnenue | O6cyxneHue
IIpegen wu Hempe- | IpeneaoB IOCIEI0BATEIBHOCTEN € MCIOJIB30BAHUEM: | TEOPETHYE-
PBIBHOCTb. ONpEJIEICHUS; CBONCTB, CBSI3aHHBIX C | CKHUX BOIIpO-
apu(pMETHYECKUMH JICUCTBUSIMH; TEOPEMBI O TpeX | COB.
MIOCJIEZIOBATEIbHOCTSX. Pemenne 3a-
Bbuuciienne mpenenoB  QyHKIMI ¢ MOMOINBIO: | a4y MO TeMa-
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OmpesieNieHusl; TEOpeM O CBOICTBaX MpeNesoB; | TUKE MPaKTU-
«3aMevaTeIbHbIX» MPEJIEIIOB. PackpeiTre | yeckoro 3a-
HeonpezaeneHHocted. CleACTBUS W3 3aMeYaTeNbHBIX | HATUS B MH-
npenenoB. CpaBHeHHE OECKOHEYHO MalbIX (YHKIMA: | TEpaKTUBHOU
SKBHUBaJIEHTHBIE (QyHKIMH, cuMBoJ. [Ipumenenue 3tux | dhopme.
MOHATHUH MPH BHIYMCIICHUH TIPEICIIOB.
HenpepeiBHOCT, QyHKIMH B TOuke. MccnenoBanue
TOYEK pa3pbiBa (YHKIMUA. ACHUMNOTOTHI K Tpaduky
¢bynkuuu. CpoiicTBa (QYHKIMNA, HENPEPHIBHBIX Ha
OTpe3Ke.
Pexomenayemble ucrouHuku: pasaen 8, a[1], 6[2], 6[4],
0[5]
Tewma 8. [IpousBognas  ¢ynkumu.  Huddepenumupyemocts, | OOCy)aeHNE
Huddepenunansuoe | nudpdepennuan. HenpepsiBHOCTh nuddepeHupyeMoil | TeopeTuye-
ucuncnenue ¢GyHk- | pynkuun. [lpaBuna auddepeHunpoBaHUs CYMMBI, | CKUX BOIPO-

LU OTHOM NEPEMEH-
HOM.

Pa3HOCTH, TMPOW3BEJCHUS M YAaCTHOTO JABYX (DYHKIHH,
CIIOXHOU M oOpaTHOU ¢yHkImil. [IpaBuia BeruncieHus
maddepeHnuana. [IpousBonHbIe OCHOBHBIX
aneMmeHTapHbIX (yHKIui. [IponsBogHas nmokazareabHO-

COB.

Pemenue 3a-
J1a4y 110 TeMa-
TUKE TMPAKTHU-

CTETNIEHHON (YHKIIUH. YECKOro  3a-

Judbdepenunan GbyHKIIH. Hcnonp3oBaHue | HATUS B HWH-

middepeHnmana s NPUOIMKEHHBIX BBIYMCICHUH. | TEpaKTUBHON

[IponsBonHas ¢byHKLUY, 3aJJaHHOU HESIBHO. | ¢opMme.

OnacTUYHOCTh byHKIHN. Jlorapudmuueckas

IIPOU3BOIHASI.

JlokanbHbIl 3kcTpemyMm ¢yHkuuu. Teopema depwma.

Teopemsr  Poma, Jlarpamxa wu  Komm i

mupdepenuupyembix  QyHkuuil. IlpaBuno Jlonurans

PpacKpbITUS HEOIPEACIEHHOCTEN. Haxoxnenne

MIPOMEXYTKOB  BBIITYKJIOCTH, BOTHYTOCTH (DYHKIHH.

Touku neperuda.

HaubGonbmiee u HauMmeHbllee 3HaueHus (QyHKUUH,

HernpepbIiBHON Ha oTpeske. MccinenoBanue GpyHKuuil u

MOCTPOEHUE TPAPUKOB.

Paznoxenune ¢yHkumii 1no  Qopmyne  Teitnopa

(Maknopena). PackpbiTHe HeompeAeleHHOCTeH ¢

nomouisio popmyiiel MakiiopeHa.

Pexomenayembie nctrounuku: paszaen 8, a[1], 6[2], 6[4],

0[5]
Tema 9. Heonpenenennslit WHTErpaL: MeToel | OOcyxaeHue
WHTerpanbHoe  UC- | HEIOCPEICTBEHHOTO MHTETPUPOBAHUS, 3aME€Ha | TeopeTuye-
yyclieHue (QYHKIHM | mepeMeHHOMH, MHTETPUPOBAHUS 1o YacTAM. | CKUX BOIpO-

OJIHOM IIEPEMEHHOM.

HuTerpupoBanue paiiOHAIBHBIX (QYHKITUH.
Brruucnenue onpeeneHHBIX HHTETPAJIOB: IO GopMmyie
Hrrorona-Jleiibuuma, ¢ HCHONB30BAaHHMEM  3aMEHBI
MEpEMEHHON, METOJIOM HWHTETPUPOBAHUS MO YaCTSM.
I'eomerpuueckue MIPUIIOKEHUS ONPEACIIEHHOTO
WHTETpajla: BBIYMCICHUE TUIOMIAIA KPUBOJIUHEUHOU
Tparenuu.

HecoOcTBeHHbIE HHTErpaIbI.

PexoMengyemblie uctrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]

COB.
Pemenne 3a-
Ja4 o Tema-
THKE TPAKTH-
YECKOro  3a-
HATUS B WH-
TEPaKTUBHOU

dbopwme.
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Tema 10.
Huddepenunansuoe
UCUUCIICHNE
(GYHKIMU ~ HECKOJIb-
KHX NEPEMEHHBIX.

OTKpbITBIE W 3aMKHYThle MHOXecTBa (B R2).
CXOIMMOCTh TOCIIEAOBAaTENFHOCTH To4ek. DyHKIMU
HECKOJIbKUX mepeMeHHbIX. [loBepxHocTH  (MMHMM)
ypoBHa (yHKuuu. OpnHopomusie ¢yHkuuu. Popmyna
Oiinepa. Ilpemen w©  HeNpephIBHOCTh  (QYHKIIHUH
HECKOJIbKUX TEpeMEHHbIX. YacTHbIe NPOU3BOJHBIE U

OO6cyxnenue
TeopeTHye-
CKHX BOIIPO-
COB.
Pemenne 3a-
a4 1o Tema-

muddepeHMansl  MEpBOrO W BTOPOrO  IMOPAIKOB. | THKE MPAKTH-
OnacTUYHOCTh (PYHKIMM HECKOJBKHX IEPEMEHHBIX. | Y4ECKOTO  3a-
[IpousBogHas HESIBHOM GyHKIHH. I'panueHT. | HITUA B WH-
[IpousBoaHas o HAIIPABIICHUIO. JlokanbHbIE | TEPAKTUBHOU
OKCTPEMYMbl  (DYHKIMM HECKOJbKHUX MEpEeMEHHBIX. | (hopMme.
VY ciioBHBIM 3KCTPEMYM: METOJ HCKJIIOYCHHUS
nepeMeHHbix, Meron Jlarpamwxka. Haubonbuiee u
HaMEHbIIEEe 3HAUCHHS HENpephIBHONH (YHKIMH Ha
3aMKHYTOM OIPaHUYEHHOM MHOXECTBE.
Mertox wnanmensmmux kBazgparoB (MHK). Iloxnbop
napameTpoB JuHeWHOW QyHkumun MHK-metogom.
Cucrema HOpMaJIbHBIX YPaBHEHUH.
Brinykieie MHOXecTtBa B Rn. Brimykibie (BOTHYTHIC)
(GYHKIIUM  HECKOJIbKMX TEPEMEHHBIX. OKCTPEMYMBI
BBIIYKJIBIX (BOTHYTHIX) (QYHKIUH.
Pexomenayemblie uctounuku: paszaen 8, a[l], 6[2], 6[4],
0[5]
Tema 11. Kparuble (nBoWiHBIC) WHTErpayibl, WX CBOMcTBa. | OOCy)IeHHE
WNurerpanibHoe  uc- | CBeieHUEe  JABOMHOrO MHTErpaja K IOBTOPHOMY | TEOpPETHYE-
qyuciaeHne (QYHKUUH | HHTErpairy. 3aMeHa epeMeHHOW B IBOMHOM MHTErpalie. | CKHX BOIIPO-
HECKOJNbKUX  mepe- | PekomeHnyemble ucTouHuku: pasznen 8, a[1], 6[2], 6[4], | cos.
MEHHBIX. 0[5] Pemenune 3a-
Jad Mo Tema-
THUKE TIPAKTH-
4eCKOro  3a-
HATUS B WH-
TEpaKTUBHOU
dbopwme.
Tema 12. HccnenoBanue CXOOUMOCTH M HaxoxJeHHe cyMmMm | O6cyxaeHue
Psinpl. YUCIOBBIX  PSAAOB,  HCXONd M3  ONpEIENIEHUs. | TeopeTHue-

[IpumeHeHre HEOOXOAMMOTO YCIOBHS CXOJIUMOCTH.
HccnenoBanne CXOINMMOCTH  YHCJIOBBIX PSOB  C
HEOTPULIATEIbHBIMU YJICHAMU C TOMOIIBIO MPHU3HAKOB
cpaBHeHMs, Tmpu3Haka JlamamOepa, WHTErpaIbHOTO
MPU3HAKA.

3HaKOYepEayIONIHeCs  YWCIOBBIE  PSIbI,  MPHU3HAK
JleiiOnuma. AOCONIOTHO ¥ YCJIOBHO CXOJSALIMECS
YHCIIOBBIC PSIMIBI.

Crenennsle psnbl. Teopema AGens. iHTepBan u paguyc
CXOJIMMOCTH CTETEHHOTO psina. MHTerpupyeMocts u
i QepeHIIMPyeMOCTh CYMMBI CTENEHHOTO psijaa Ha
UHTEpBaJle CXOAUMOCTH. Paznoxenue QyHkumii B psifg
Telinopa ¢ UCIOIB30BAHUEM CTAHJAPTHBIX PA3IOKEHHA.
Paznoxenne pynakumii B psa. Makiopena.
PexoMengyemblie uctrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]

CKMX BOIIPO-
COB.

Pemenue 3a-
Jlad 10 TeMa-
TUKE TPAKTHU-
YEeCKOro  3a-
HATHS B WH-
TEPaKTUBHOMN

dopme.
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Tewma 13. Huddepennmanbupie ypaBHeHHsI ¢ pasaenstomumucs | O0cykaeHne

OOBIKHOBEHHBIE IIEPEMEHHBIMH. JIuneiinbie nuddepeHIraIbHbIe | TeOpeTHYEe-

muddepeHManbHbIe | ypaBHEHUs 1-ro nopsjaka. ABTOHOMHBIE YPaBHEHUS U X | CKUX BOIIPO-

YpaBHEHUS. CBOMCTBA. COB.
OnHoponHbIE muddepeHunanbHble ypaBHeHus, | Pemenue 3a-
ypaBHEHHS B MOJHBIX auddepeHnnanax, ypaBHEHHUs | Jad MO TeMa-
bepnymnu. TUKE MPaKTH-
JInnelinbie YpaBHEHUS BBICILIUX MOPAJAKOB. | YECKOI0  3a-

@dyHnameHTanbHasg CcHCTeMa pEleHMH | ofluee | HATUS B MH-
pelleHre  JIMHEWHOTO  OJHOPOJHOTO  YPaBHEHHUs. | TEPAKTUBHOM
JIuHeliHble ypaBHEHUs 2-TO MOPsJKa C MOCTOSIHHBIMU | (hopMme.

KO3 PHUIHEHTaAMH. OpnHoponHOe YpaBHEHHUE.
Xapakrepuctuueckoe ypaBHeHue. OOmiee peleHue
OJTHOpOAHOrO  ypaBHeHusa. [locTpoeHue 4acTHOro
peleHysi HEOAHOPOJAHOIO YPaBHEHUS € MPABOM YacThbIO
BUJA ,T/I€ HE SBJISAETCS KOPHEM XapaKTEPUCTUUYECKOTO
YpaBHEHHUS.

OpHOpOOHBIE ~ CUCTEMBl  JIMHEWHBIX  ypaBHEHUH.
[locTpoenue oOuiero pemeHuss ¢ MOMOUIbIO METoJa
UCKJIFOUEHUS] HEU3BECTHBIX.

Pexomenayembie ucrounuku: paszaen 8, a[1], 6[2], 6[4],
0[5]

Bcero:

6. IlepeyeHb y4eOHO-METOANYECKOT0 OOecleYeHUs: AJIsl CAMOCTOSATe b~
HOI padoThI 00Y4AKIIMXCS MO JUCUMUILIIMHE

6.1. IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCHUIIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEJIbHOH PadoThI

K BHeaymutopHbIM (opMaM CaMOCTOSITEILHONM pabOThl CTYJICHTOB OTHO-
CTCS:

- OATOTOBKA K CEMUHAPCKOMY 3aHATHIO;

- IOATOTOBKA K PEUICHUIO W MPOBEPKE 33]1a4;

- MOJITOTOBKA KOHTPOJLHOU PabOTHI;

- MOATOTOBKA K 3a4YETy U IK3AMEHY.

Ha cemuHapckux 3aHSATHUSIX BCE CTYJEHTHI JOJHKHBI MPUHUMATh AKTUBHOE
y4qacTue B 0OCYXKJICHHH M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPUPOBATH 3HAHUE
MpakTUYeCKoro Mmatepuania. [Ipu BeICTyIUIeHUH, CTyIGHTaM HEOOXO0IMMO apTyMeH-
TUPOBAHO M3JIaraTh CBOKO IMO3WIMIO, MOJKPEIUIATh €€ KOHKPETHBIMH JaHHBIMU,
yMeTh 000011aTh, apryMEHTUPOBATh U CUCTEMATU3UPOBATh CTATUCTUYECKHUE JaH-
HBIC.

Ha cemuHapckux 3aHATHSX MPENoAaBaTesb MPOBEPSET BBHIIOJIHEHUE CAMO-
CTOSITEJIBHBIX 3aJIaHUM U KAYECTBO YCBOEHHUS 3HAHUM.

Tabnuua 5 — TeMbl JUCHUTUIMHBI, H3y4aeMble BOMPOCHI U (POPMBI BHEAYTUTOPHOM
CaMOCTOSITENILHON pabOThI
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HaumenoBanue tem
(pa3zenoB) MUCIUTUINHBI

IlepeueHs BOIIPOCOB, OTBOJAMMEIX Ha Ca-
MOCTOSITEIbHOE OCBOECHHE

Dopmel
BHEAyIUTOPHOM ca-
MOCTOSITENIEHOM pa-

0OTBI
Tema 1. 1.IToampoctpancTBa nuHeiHoro | Pabora ¢ y4yeOHOI
Cucrembl TUHEHHBIX anredpa- | MPOCTPaHCTBA. EBKIMI0BEI | TUTEpATYpOIl.
WYECKUX YypaBHEHUU. JIMHEH- | mMpOCTpaHCTBaA. Pemienue THUMOBBIX
HbIE TPOCTPAHCTBA 2.Ilpouecc OpPTOTOHAJIM3ALIUHU. | 33]1a4. Pazbop
OpTtoronanbHbIe JIOTIOJTHEHHUS | BOIPOCOB 10 TEME
MOANPOCTPAHCTB. 3aHSTHSL.
3.Pemenue 3anau. Boeinonnenune
JOMAalTHUX 3aJaHuil
K KKJIOMY
3aHSTHIO.
[TogroroBka k sk3a-
MEHY
Tewma 2. 1. Haxoxnenue pasmeprHoctu | Pabora ¢ ydeOHOI
Matpuiibl ¥ ONpeaeITUTENH. MIPOCTPAHCTBA pelieHui U | IUTEpaTypou.
(dbyHIaMeHTalIbHAS CUCTeMa pelIeHui | PemeHne  THITOBBIX
OJTHOPOJHON CHCTEMBbI JIMHEWHBIX | 3a]a4. Pazbop

anredpanvyeckux ypaBHEHUH.
2.Pemenue 3agau.

BOIIPOCOB II0 TEME
3aHATHS.
Brmonaenne
JIOMaIlIHUX 3aJaHui
K KaXJI0My
3aHATHIO.
ITonroroBka x 9K3a-
MEHY

Tema 3.
KoMmiekcHble unciia ¥ MHOTO-
YJICHBI.

1.Cxema Topuepa wu
MHoOrowieHos. Teopema besy.
2.Pemienue 3a1ad.

KOpHHU

Pabora ¢ yueOHOI
JIUTEPATYPOU.
Pemenne THUMOBBIX
3a1ad4. Pazbop
BOIIPOCOB TI0 TEME
3aHATHS.

Brimonnenue
JOMAlTHUX 3aJaHui
K KaKIOMY
3aHATHIO.
ITonroroBka x 9K3a-
MEHY
Tema 4. 1.JInneitnble npeoOpa3oBanus | Pabora ¢ yueOHOI
Jluneiinble npeoOpa3oBaHUs U | MPOCTPAHCTBA. JIuneliHble | TUTEPATYPOU.
KBaJIpaTU4HbIE (DOPMBI. OIIEepaTopBHl. Pemenune TunoBsIx
28npo u  o0pa3  JMHEHHOro | 3ajad. Paz6op
oreparopa. BOIPOCOB IO TEMe

3.Marpuua JTMHEHHOr o oneparopa.

3aHATHS.
Brmonaenne
JIOMAIlIHUX 3aJaHui
K KOKJIOMY
3aHATHIO.
ITonroroBka k 3K3a-
MEHY
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Tewma 5. 1.Beimykiibie MHOKECTBA B | PaGora ¢ yueOHOM
DNeMEeHThI AHATUTUYECKOW | MHOTOMEPHOM MTPOCTPAHCTBE. JTUTEPATYPOH.
TE€OMETPUH. 2.IlonynpocTpaHcTBa U BbINyKIbIE | Pemienre  TUMOBBIX
MHOTOT'paHHbIE 00JIACTH. 3a1ad. Paz6op
3.HaxoxzaeHue  yriioBbIX  TOYEK | BOIPOCOB IO TeMe
BBINTYKJIBIX MHOTOTPAaHHBIX 00JIACTEH. | 3aHSTHSL.
Brinykiias o0osiouka cucteMsl Touek. | Boimonnenue
4. Pewienue 3aaau. JOMAIIHUX 3a/JaHHi
K KOKIOMY
3aHATHIO.
[TonroroBka k 3K3a-
MEHY
Tewma 6. 1.CBolictBa u Tpaduku OCHOBHBIX | Pabora ¢ yueOHOI
BBenenve B aHanm3: MHOXe- | SJIEMEHTAPHBIX (DYHKITUH. JIUTEPATYpPOM.
CTBa, PYHKIIHNH. 2. Pemenue 3amau. Pemenne TUMOBBIX
3a/1a4. Paz6op

BOIIPOCOB II0 TEME
3aHITHA.
Brimonnenue
JTOMANTHUX 3aJlaHui
K KOKJIOMY
3aHIATHIO.
IlogroroBka kK 3K3a-
MEHY

Tema 7.
[Ipenen u HEMPEPBIBHOCTb.

1.Toukn paspeiBa GYHKIUU U HUX
KJIacCU(pUKaLs.
2. Pemenune 3amauy.

PaGora ¢ yueOHOI
JUTEPATypPOM.
Pemienne THUIOBBIX
3a7ad. Paz6op
BOIIPOCOB IO TEME
3aHATHUS.
Brimonnenue
JNOMAIIHUX 3aJaHui
K KOKJIOMY
3aHATHUIO.
IloaroroBka k sKk3a-
MEHY

Tema 8.

HuddepenunanbHoe ucducie-
HUE QYHKIUH OJJHON NepeMeH-
HOM.

1.3anaqa 0 pacrpeneieHuu
HaJIOTOBOTO OpEeMEHH.

2.Teopembr Pomns u Komm ang
muddepeHIUpyeMbIX QyHKINHN.
3.®opmyna Teilsiopa ¢ OCTaTOUYHBIM
yieHoM B Gopme [leano.

4. Pemienue 3agau.

PaGora ¢ yueOHOI
JUTEPaTypOi.
Pemenne TUMOBBIX
3a7ad. Pa36op
BOIIPOCOB IO TEME
3aHATHUS.
Brimonnenue
NOMAIIHUX 3aJaHui
K KKJIOMY
3aHATHIO.
IloaroroBka k »Kk3a-
MEHY

Tema 9.
HNuTerpanbHOe  HUCUHUCIICHUE
(GyHKIMN OJTHOM IepeMEeHHOM.

1.MuTerpupoBanue HEKOTOPBIX
KJIacCOB MPPALMOHATIBHBIX u
TPAHCIICHICHTHBIX (PYHKIUH.

PaGora ¢ yueOHOI
JUTEPATypOi.
Pemnienne TUMOBBIX
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2.Pemenue 3agau.

3amad. Paz36op
BOIIPOCOB IO TEME
3aHATHS.
Brmonaenune
JIOMAaIlIHUX 3aJaHui
K KKJIOMY
3aHATHIO.
ITonroroBka x 9K3a-
MEHY

Tema 10.
Huddepennmanbroe
UCYHCIICHUE

(GYHKIIMM HECKOJBKUX TMepe-
MEHHBIX.

1.CpoiictBa (yHKIMN HECKOJIBKHIX

IICPEMEHHBIX, HCIIPCPBIBHBIX Ha
3aMKHYTOM OrpaHNM4YC€HHOM
MHOKECTBC.

2. Jlocrarounoe ycnoue muddepeH-
UPYEMOCTH (YHKIIHH HECKOJIbKUX

Pabora ¢ yueOHOI
JIM-TapaTopoi.
Pemenne THIIOBBIX
3a7a4. Paz36op
BOIIPOCOB IO TEME
3aHATHUS.

nepeMeHHbIX. Merton wuckirouyeHus | Beimosnenue
nepeMeHHbIX. 3.Pemenue 3aqau JOMAIIHUX 3aJaHUuil
K KOKJIOMY
3aHATUIO.
[TonroroBka k 3kK3a-
MEHY
Tema 11. 1.®opmyna 3ameHsl nepeMeHHbIX B | Pabora c yueOHOI
WNHrerpasibHOE  HMCUMCIIEHUE | IBOMHOM HMHTErpale. JUTEPATYPOU.
(GyHKIMHA HECKOJBKUX Tmepe- | 2. Hcnons3zoBanue NOJSIPHBIX | Penienne  TUIOBBIX
MEHHBIX. KOOpAMHAT JUTS BBIYMCIICHHUS | 3a]1a4. Pazbop
JIBOWHBIX UHTETPAJIOB. BOIIPOCOB II0 TEME
3.Pemenue 3aau. 3aHATUS.
Brinosninenue
JOMAIIHUX 3aJaHHi
K KOKJIOMY
3aHATHUIO.
ITonroroBka k 3K3a-
MEHY
Tewma 12. 1.HTeTpansHbIif npusHak | Pabota ¢ yueOHOI
Psanpl. CXOJIMMOCTH TIOJIOXKHUTENIBHOTO pAsla. | JIUTEpaTypoil.
2.CpoiicTBa cCTemeHHOro psna Ha | Pemenne TUIOBBIX
HWHTEPBAJIE CXOUMOCTH. 3a/1a4. Pazbop
3.Pemenue 3agau. BOIPOCOB IO TeME
3aHSATUSL.
Brinosnnenue
JOMAIIHUX 3aJaHHi
K KOKJIOMY
3aHSATHIO.
ITonroroBka x 9K3a-
MEHY
Tewma 13. 1.Mopenu ecTeCTBEHHOTO POCTa. Pabora c yueGHOI

OObIkHOBEHHBIE TU((epeHIIH-
aJIbHBIC YPaBHEHUSI.

2.Pemenune 3amay

JIU-TapaTOPOU.
Pemienne THIoOBBIX
3ajau. Pazbop
BOIIPOCOB II0 TEME
3aHSTHSL.
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Brmonaenune
IOMAIIHUX 3aJaHui

K KaKJI0MY
3aHATHIO.
[TonroroBka k 3K3a-
MEHY

6.2. Ilepeyenb BONMPOCOB, 3aJaHUIl, TeM sl MOATOTOBKH K TEeKYyleMY
KOHTPOJII0

IIpumepsl BApUAHTOB KOHTPOJILHBIX padoT

Koumponvnas paooma Ne 1
Cucmemul TUHEUHBIX YPAGHEHUIL U
JIUHEIHblE RPOCMPAHCMEA
3aoanue 1
Pemmnts cucteMy NTMHENHBIX YpaBHEHUN MEeTO0M [ 'aycca.
3aoanue 2
Pemmnts cucreMy TMHEHHBIX ypaBHEHHM MeToAOM ['aycca. B oTBere ykaszaTth
0a3ucHOE pelieHue.
3aoanue 3
Pemute cucreMy JINHEMHBIX YPaBHEHUH C mapaMeTpoMm A . B otBere ykasars,
IpU KaKUX 3HAYEHUSX A CHCTEMa YpPaBHEHHI HECOBMECTHA, NMPU KAKUX — UMEET
CIMHCTBEHHOE pelleHre (yKa3aTh €ro) U Mpu KaKuxX — UMeeT 0ECKOHEYHO MHOTO
penieHuit (ykasaTh o0Iiee peiieHue).
3aoanue 4
SBnsieTcst M TMHEWMHBIM TMOJNPOCTPAHCTBOM B R’ MHOKECTBO BEKTOPOB
X =(x,,%,,X;), YIOBJIECTBOPSIOUIMUX JaHHOMY yCIOBHIO?
3aoanue 5
N3 cucTeMbl CTOJIOIIOB JAaHHOM MaTpPHUIlBI A BBIJEIUTh MaKCUMAaJIbHYIO
JMHENHO HE3aBUCHUMYIO CUCTEMY CTOJIOIIOB M MPEJCTABUTh OCTAJIbHBIE CTOJIOIBI B
BUJI€ JIMHEMHON KOMOWHAIINHN BBIIEJICHHBIX.
3aoanue 6
Haiitu 3HaueHus mapamerpa A, IpU KOTOPBIX BEKTOPHI 00pa3yroT 0Oasuc
npocTpaHcTBa R*.
3aoanue 7
JIOTIOJIHUTE CUCTEMY BEKTOPOB JI0 OPTOTOHATILHOI0 Oa3uca MpocTpaHcTBa R’
Y B MMOJy4EHHOM 0a3rce HaATH KOOPIMHATHI BEKTOpa X = (X, %,,%3)

Bapuanm 1
x+ 3x,+ 6x;,=40,
1. 3x,+10 x, +19x, =130,

2x,+3x, +10x, = 55;
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X +2x, 5% +x, =1,
2. 2x,+5x, —12x; —-3x, =-4,
3x, +8x, —18x; —x, = 4.

X = 2x,+ x;—2x,=1,
3x,—5x, +4x;—x, =17,
2x, —Tx, + x, =21,
-9x,+ 19x, —9x, + Ax, =-56.
4. a) V={ieR’|2x, —x, +4x, =0};

6) W={XeR’|—x +3x,—x, <-1}.
1 -5 7 -7

-5 26 -36 36
5. A= .
-3 1 -7 7
2 1 3 -3
a,=(L L-1 1),
6 d,=(1;2; 2; 1)
D, =(0; 1-4; A-40),
d,=(3 21+1L3; 5).

7. d=(30;1), b=(22;-6); ¥=(-1-2-1).

Koumponvnasa paboma Ne 2
Humezpanvnoe ucuucienue oyHKyuu 00HOI nepemeHHoul
3aoanue 1
BbIuncnuTh HHTETPAIbI.
3aoanue 2
HccnenoBarh Ha CXOIUMOCTh HECOOCTBEHHBIM WHTErpall ¢ OECKOHEUHBIM
MpeAeIOM UHTErPUPOBAHHSL.
3aoanue 3
HccnenoBath Ha CXOIUMOCTh HECOOCTBEHHBIN MHTETPAJl OT HEOTPAHUYCHHOM
GbyHKUIHU.
3aoanue 4
Haiitu momaas Gpurypsl, orpaHnyeHHON rpadukamMu GyHKIUHI.
3aoanue 5
3ajaya ¢ 3KOHOMHUYECKUM COJIepKAHUEM.
Bapuanm 1

1.a)j a dx; 6)I 4 dx
X'+l \/x2—2x+

B) j (3—5x)In(2x)dx ;

5x% —
r) J‘(x 1)? (x+2)
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27
1) Icos 2xcosSxdx; e) IL
Vr(+/x)
2 [ j
' x(In” x+5) S (x—4)"
4. x+y=8,xy=15.
5. Tlpon3BoAMTEIHHOCTh TPYyJa OJHOTO pabodero 3a OJHY CMEHY OIHMCHIBACTCS
dynxumeit z(t) =10,5¢-0,75¢*, rne t — Bpems B yacax, mpudem, 0 <7 <8. Onpefe-
auTe 00BbeM BbITycKa MpoayKiuu 3a 20 pabouux nHen Opuranaoii, cocrosei u3 6
YeIIOBEK.

Kputepuu 6amibHON OLIEHKH pa3TUYHbIX (POPM TEKYIIIETO KOHTPOJIS yCIieBa-
eMOCTH (MOXeT OBITh MCTOJIh30BaHa 3aMKCh CISAYIONIero coaepxanus - «Kpure-
puH OalTbHON OLIEHKU Pa3lUYHBIX (POPM TEKYyIIEro KOHTPOJS YCIEBAEMOCTH CO-
JepKaTcsi B COOTBETCTBYIOIIUX METOJMUECKUX PEKOMEHAAIUAX Kaeapbny).

OreHka 3HaHMNA CTYACHTOB OCYIIECTBISIETCS B Oaiax C y4eTOM OIEHKHU
paboThl B cemecTpe (Hamucanue pedepara, ayAUTOPHBIX CAMOCTOSATENBHBIX paboT 1
JIOMAITHUX 33IaHUH, PEIICHUE 3a/1ad U yJacTHE B 0OCYXKICHUAX Ha MPAKTUICCKHIX
3aHATUSAX W JIp.), OICHKM HTOTOBBIX 3HAHWK (1O pe3yibTraraM 3adera) U B
COOTBETCTBUM ¢ KpurepusMu DUHAHCOBOTO yHHUBEPCHTETa PEaM3yeTcs
CJIEAYIOIINM 00pa3oMm:

Neni/m Bua orueTHoCcTH banabl
1. PaboTta B cemecTpe 40
2. 3auet/DOK3aMeH 60
HUroro: 100

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U X OasuibHask OIlEHKa

Kpurepuii oneHku Bajbl MeToauKka olleHKH
[Toceenne ayIMTOPHBIX 3aHATHIA 7 MaremaTnueckuid pacyer
Ou=7: K3 x II3

I'me O — cymma 6amoB; K3 — konmnuecTBo
ayJIUTOPHBIX 3aHATUHN Mo aucuuiuHe; [13 —
KOJIMYECCTBO 33H$[TI/II71, IIOCCIIaCMBbIX CTYJICH-

TOM
AKTHUBHOCTh TIPpU  NPOBEICHHUH 13 Hoxnan, npezentanus — 10 6amios
ayJIUTOPHBIX 3aHATHI NudopmannronHoe coobiienue — 5 6annon

VYyacTtue B 06cyxaeHnu — 3 6anna
Kparkoe BricTyruienue — 1 6amn
Pemenne pacueTHbix 3a1a4d — 1 6amn

AKTUBHOCTB IIpY POBEJICHUN BHE- 10 [TogroroBka MarepuanoB M BBICTYIUICHHE HA
ayJAUTOPHOU pabOTHI CTYZICHYECKHX HAy4YHbIX KOH(EpeHIHsIX, B
IIEYaTHBIX U3/IaHUAX, B TOM YHUCIIE U Y HUBEP-
curera - 10 6amoB
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CamocrositenpHast pabora  CTy- 10 Brimonnenue nucbMeHHon padotsl — 10 6a-
ACHTA IOA PYKOBOACTBOM IIPCIIO- JOB
JaBaTest

C 1enbl0 CTUMYJIUPOBAHUS CUCTEMATUUYECKON MOATOTOBKH CTYJEHTOB K
MMPAKTUYECKAM U CEMHUHAPCKUM 3aHSATHSIM MO JUCLUIIIMHE B TCUEHHE CEMECTPA BBO-
JIATCSI KOMIUIEKCHBIN MOJAXOJ K OL[EHKE, MOJIy4aeMOM CTYyJ€HTaMH M0 UTOraM H3Y-
YEHUS TUCIUILIUHBI. Ha OCHOBaHWHU MTOJI0KEHUS O CUCTEME OLICHKY 3HAHUM CTY ICH-
ToB B ®uHAaHCOBOM yHHUBepcuTeTe AciicTByeT 100-6amibHas cucTeMa OIICHKH 3Ha-
HUM. DTO 03HAYAET, YTO OIIEHKA, MoJTydyaemas 10 UToraM MUCbMEHHOM K3aMeHallH-
OHHOM pabOThI, COCTOUT M3 ABYX YaCTEH: TEKYIIEro KOHTPOJIA CTYJIEHTOB B Ce-
MeCTpe — MaKcHMaJibHas orieHka 40 0aJijIoB M pe3yJIbTaTOB MPOMEKYTOYHOM aTTe-
CTallii — MaKcuMaJjbHas olleHKa 60 0asoB.

Texymuii KOHTPOJIb OCYIIECTBISETCA B X0JIe Y4EOHOTO Mpoiiecca U KOHCYJIb-
TUPOBAHMUS CTYJEHTOB, IO PE3YyJIbTaTaM BBINOJHEHUS CAMOCTOATENIbHBIX padoT. Oc-
HOBHBIMU (pOpMaMU TEKYIIETO0 KOHTPOJISI 3HAHUM SIBIISIOTCS:

— pEIIeHHE 33]1ay, TECTOB U UX 00CYXIEHHE C TOUKU 3peHUsi yMeHus (op-
MYJIMPOBaTh BBIBOJIbI, BHOCUTh PEKOMEHAAIIMU U MPUHUMATh aJ€KBAaTHBIC yIIpaB-
JICHUYECKUE PELICHUSI;

— BBINIOJIHEHUE KOHTPOJIbHBIX 3aJaHUI U 00CYKJIeHUE PE3yIbTaTOB;

— 00CyXIeHHs 3aKOHOATEIIbHBIX, PABOBBIX U HOPMATHUBHBIX aKTOB.

Bropas cocraBnstonias OEeHUBAET YCTHBIM OTBET HA 3a4ETE U HE MOXKET Ipe-
BbIIaTh 60 OasIoB.

40 GasoB, MOTYYEHHBIC CTYJIEHTOM B TEYCHUE CEMECTPa, I0HKHBI 03HAYATh
CaMyI0 BBICOKYIO XapaKTEPUCTUKY €ro padoThl. Takoi 0amt Mmoiay4daroT CTYJIEHTHI,
KOTOpBIC Ha MPAKTUYECKHUX 3AHSATUSIX CUCTEMATHYECKH IMOKa3bIBAIOT BBICOKHE pe-
3yJIbTaThl IPU OMPOCAX, MPOSBIISAIOT AKTUBHOCTH MPU 00CYKJIEHUU U3y4aeMbIX ITPO-
0JieM, B TIOJITHOM 00BbEMe BBITIOTHSIOT YU4eOHYIO MMPOrpamMMy, HE UMEIOT MPOITYCKOB.

MaxkcuMmaibHast OIleHKa OTBETA Ha 3adeTe oreHnBaercs B 60 6aymtos. Kax bt
BOIPOC B OMJIETE UMEET CBOIO JOJII0 B OOIIIEH OIIEHKE B 3aBUCUMOCTH OT CJIOKHOCTH.
Hampumep, 3a nepBbiii TEOPETUUYECKHI BOIIPOC MAKCUMAJIbHO OlleHUBaeTcs 15 Oa-
JIOB, JIBa CIEAYIOIINX TEOPETUUECKUX BOTpoca orieHuBatoTces o 10 6aios, 3a1a4a
— MaKCHUMaJIbHO 15 OaJjioB U MATh TECTOB — 10 2 0ajuia KaKIbli MPaBUILHO pe-
IICHHBIN TECT.

bannbHas cucrema arrectanuu:

- ctyneHT, noayuuBudid ot 50 mo 100 GamioB, cuMTaeTCs aTTECTOBAHHBIM,
noyuuBIvii ot 0 70 49 6aIoB - HE aTTECTOBAHHBIM;

- CTYACHT, NoayduBIIui ot 50 10 69 6amioB, cCYUTAETCS aTTECTOBAHHBIM Ha
«YJIOBJICTBOPUTEIIBHOY;

- CTyZIeHT, moiayuuBmni ot 70 g0 85 6amioB, CUUTAETCS aTTECTOBAHHBIM Ha
«XOpOLIOY;

- CTYACHT, Toy4yuBIuii ot 86 10 100 6anmoB, cunTaeTcss aTTECTOBAaHHBIM Ha
«OTIIUYHOY.

Taxum 06pazomM, eciau CTyIAEHT 1o UToram padoThl B ceMecTpe Habupaet 21
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0ai, a Mo UToraM MUCbMEHHOM paboTel — 60 OaioB, To obmas cymma 81 Oamn
COOTBETCTBYET OKOHUYATEJIbHOM OLIEHKE 4 «XOPOIIO).

Ecnu cryneHT nozomien Kk sk3aMeHy ¢ oueHkoil 0 0amios, To pu 6e3ymped-
HOM KaueCTBE MMCbMEHHOM 3K3aMEHAIMOHHON pab0Thl OH MOXET MOJIyYUTh UTOTO-
BYIO OLICHKY 10 JAaHHOM JUCHMILTMHE TOJIBKO 60 0aI0B, YTO COOTBETCTBYET OLICHKE
«YIOBJIETBOPUTEIILHOM.

O naHHOM MOAXO0/€E K OLIEHKE 3HAHWM CTYAEHTOB MpenoiaBareib HUHPOPMU-
pPYET CTYJEHTOB Ha IEPBOM CEMHUHAPCKOM (IMpaKTHYECKOM) 3aHsATuU. Ha nociennem
CEMHMHAPCKOM 3aHATHM CTYJEHTaM COOOILAeTCsl OLEHKA, KOTOPYIO OHM IMOJIyYaroT
10 UTOram pabOThI B CEMECTPE.

CTyAeHTBI MOTYT YJIYUYIIUTh CBOIO OLEHKY IO UTOraM paboThl B CEMECTPE 3a
CYET OTPAOOTKH IMPOIYIICHHBIX 3aHATHI WU MOJIyYEHHBIX HEYIOBIETBOPUTEIBHBIX
OLICHOK Ha ceMuHapax. BmecTte ¢ Tem, Bce 0TpaOOTKH MOTYT OBITh OCYILIECTBIICHBI B
KOHCYJIbTAllMOHHBIE THU B IIEPUOJI HE O0Jiee IBYX KOHCYJbTAIlMil C MOMEHTA MOy~
YEHUS OLICHKU «HEYJIOBJIETBOPUTEIIBHO» WIH MPOIycKa 3aHATUI. ToJbKO B cirydae
00J1€3HU CTYACHT MOKET OTpabaThIBaTh MPOIYCKU B 0OJIE€ MO3/IHUE CPOKH.

OTtpaboTka NponmycKoB, UMEBIIUX MECTO MO MPUYHHE PabOThI CTYJIEHTOB BO
BpeMs 3aHATHH, HE TOIIyCKAETCs.

7. ®OoHJ OLIEHOYHBIX CPEACTB JIJIsl MPOBEAEHUS POMEKYTOUHOM aTTecTa-
UM 00y4aI0IIUXCSA M0 JUCHHUIINHE

7.1 IlepeyeHb KOMIETEHIUH € YKa3aHUEM UHIMKATOPOB HUX JIOCTHKEHUS
B Mpolecce 0CBOeHHs 00pa30BaTeIbHON NMPOrpaMMbl

[lepeuenp komrmeTeHIMi, GOPMUPYEMBIX B MPOIIECCE OCBOCHUS UCIIH-
IUTMHBI, COAEPXKUTCS B pazzene 2 «llepeueHb miIaHUPyEMBbIX PE3yIbTaTOB OCBOE-
HUS 00pa30BaTeIbHOM MporpaMMBbl (TIEPEUCHb KOMIIETEHIUI) C yKa3aHUEeM WHIU-
KaTOPOB WX JIOCTHIKEHMSI W IUJIAHUPYEMBIX PE3yJbTaTOB OOyYEHHS MO JUCIIH-
TUTHEY.

7.2. TunoBble KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHUAJIbl, HEO0X0H-
Mble VISl OLleHKH UHAUKATOPOB J0CTUKEHUS KOMIIETEHIIUI, yMEeHUIl U 3HAHUI

Teopernueckne BONpocCkI s MOATOTOBKH K 3a4eTy 3a 1 cemecTp
(Onpenenenusi, CBOMCTBA M TEOPEMBI HA YPOBHE (POPMYIIUPOBOK)

1. Pemenue cuctem JIMHEHHBIX alireOpandecKux ypaBHEeHH MeToaoM [aycca.
2. 'eoMeTpryecKue BEKTOPHI U JUHEHWHBIE ONIEPALIMU HAJl HUMH.

3. Bekropnoe npoctpancto R". I'eomMeTpuueckuii cMbIcH npoctpancTs R? u R3,
4. JIuneliHast 3aBUCUMOCTb CUCTEMBI BEKTOPOB U €€ TEOMETPUUYECKHI CMBICII.

5. bazuc u pa3sMEpHOCTh JIMHEHWHOTO NpocTpaHcTBa. KoopauHAThl BEKTOpa B

JTAaHHOM Oa3uce.
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6. [IpeoOpa3oBanne KOOpAUHAT BEKTOPOB MPH 3aMeHe Oasuca.

7. CKansipHO€E MPOU3BEICHUE BEKTOPOB.

8. BekTopHOE MTPOU3BEAEHUE BEKTOPOB.

9. JIMHBI BEKTOPOB U YTOJI MEXKIY BEKTOPaMHU.

10.  OproroHanbHBIM U OPTOHOPMHUPOBAHHKIN Oa3zuckl. KoopiuHatel BekTOpa
B OPTOTOHAJILHOM 0Oa3uce.

11. CrnoxeHue MaTpHIl 1 YMHOKEHUE MATPULIbI HA YHUCIIO.

12.  MartpuyHas 3alIMCh CUCTEM JIMHEWHBIX aNreOpandeckux ypaBHEHUH.

13.  Panr marpuupsl.

14. YMHOXeHHE MaTpHIl.

15. HeBpipoxkaeHHbIE KBapaTHbIe MaTpulibl. OOpaTHas MaTpULa.

16. Haxoxnenue oOpaTHOI MaTpulbl. PelieHne MaTpuyHbIX ypaBHEHUN BUIA
AX =B.

17. Omnpenenurtenn U UX CBOMCTRBA.

18. HemnocpeAaCTBEHHOE BBIYMCIEHHUE OIPEACINUTENEH BTOPOrO M TPETHETO
HOpsIZIKA.

19. ®opmyna pa3ioKeHus: ONPEAeNIUTENs 10 CTPOKaM M CTOJIOIaMm.

20. IlpuMeHeHHME OIpEACNHUTENCH: HAXOXKICHHUE PEUICHUS  CHCTEMBI
JMHEWHBIX aiaredpandyeckux ypaBHeHUi o gopmyie Kpamepa.

21. IlpsAmas B IpOCTpAaHCTBE. YTOJI MEKIY NPSMBIMU B IIPOCTPAHCTBE.

22.  lIpsmMas Ha TUIOCKOCTH.

23. IInockocTh B TPEXMEPHOM ITPOCTPAHCTBE.

24. lloHATHE O KpHBBIX BTOPOIrO IMOPSAKA: DJJUIAIC, €r0 CBOMCTBA H
KAaHOHUYECKOE YpaBHEHHUE.

25. IlonsAaThe o KpUBBIX BTOPOrO MOpsaKa: runepOonia, e€e CBOWCTBA M
KAaHOHUYECKOE YpaBHEHHUE.

26. Ilonatue o KpUBBIX BTOPOro TMOpsAKa: Mapaboyia, €e CBOWCTBA H
KaHOHWYECKOE YPaBHEHHUE.

27. lloHsiTMe O TIOBEPXHOCTSAX BTOPOrO  TOPSAKA.  DIIIUIICOUBI,
napaboJIoN bl U TUIEPOOTION b, UX KAHOHUYECKUE YPaBHEHHUS.

28.  JlelCTBUTEIbHBIC YHCIIa, UX CBOMCTBA. UHCIOBBIE MHOKECTBA. DJIEMEHTHI
anreopsl MHOXKeCTB. OO03HaUEHUS 111 CYMM U IIPOM3BECHUIA.

29.  Yucnossie pyHkiuu. CriocoObl 3a1aHus QyHKIUHA.

30. OOnacTh omnpeAeneHuss U MHOXKECTBO 3HadeHWl QyHkuuu. ['paduk
GbyHKUIHU.

31. Cnoxnas u oOpaTHast GyHKIHUU.

32. XapakTepucTUKH (PYHKIHMI: YETHOCTb U HEYETHOCTh, MEPUOJUYHOCTD,
MOHOTOHHOCTb, OTPAHHUYEHHOCTb.

33. CrenenHas, nokasareiabHas U Jorapupmuyeckast QyHKIUH.

34.  TpuroHomeTpuyeckue PyHKIIUU U OOpaTHBIC K HUM.

35. Ywucnossle MIOCJIEIOBATEIbHOCTH. Crioco6sl 3a7laHus
nocienoBarenpbHocTel. [Iporpeccun. @opMyna CI0KHBIX TPOLEHTOB.

36. Ilpenen mocnenoBaTeIbHOCTH U €TI0 CBOMCTBA. EAMHCTBEHHOCTH Mpeiena.
OrpaHr4eHHOCTh CXOASLIEICS OCIE0BATEIBHOCTH.
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37. CpoiicTBa NpeesioB, CBI3aHHbIC C apUPMETUUECKUMU ACHCTBUSIMH.

38. beckoHE4HO Malible NOCIE0BATEIbHOCTH, X CBOICTBA.

39. beckoHe4HO O0bIINE NOCIEI0BATENBHOCTH U UX CBOMCTBA.

40. Ilpemen @yHkuMu. Pa3znuuHble TUIBI TPEAENOB: OJHOCTOPOHHME
npeJenbl, Mpeaeiibl B 06CKOHEUHOCTH, OECKOHEUHBIE TIPEIEIIbI.

41. beckoHeyHO Masble U OECKOHEYHO O0bIINe (PYHKIMH, UX CBONCTBA.

42. CpaBHeHHE OECKOHEYHO MajblX (YHKIMH : 3KBUBAJICHTHbIE (PYHKIIMH,
cumBo o(f) .

43. IlepBwlii U BTOpPOIl 3aMeuaTenbHble Mpeaensl. PopMynna HENpPEpPbIBHBIX
IIPOLICHTOB.

44. HenpepbIBHOCTh (PyHKIMU B TOUKe. HempephIBHOCTH CyMMBI, pa3HOCTH,
MPOM3BENICHUSI M YaCTHOTO HEMpepbIBHBIX (yHKIMI. HempephIBHOCTH CIIOXKHON U
oOpaTHOI (pyHKIMH.

45. HenpepbIBHOCTB 371€MEHTApHBIX (pyHKLKN. Teopema 0 coXpaHEeHUH 3HaKa
HENpephIBHON (QYHKIUH.

46. Touku pa3pbiBa QYHKIUH, UX KIaCCUPUKALUS.

47. CpodictBa (YyHKIMNA, HEMNPEPHIBHBIX HA OTpPE3Ke: TEOpeMbl O
CYLUIECTBOBAHMM KOpPHS, O TIPOMEXKYTOUHBIX 3HAUEHUSAX, 00 OrpaHMYEHHOCTU
(GYHKIUH, O TOCTHKEHUU HAaOOJIBIIEro 1 HAMMEHBIIET0 3HAUCHUH .

48. IlpowsBonmnas ¢yskiuu. Huddepenmupyemocts u auddepenunan
¢bynkunn. HenpepsiBHOCTE And depeHunpyemMon GyHKIIH.

49. IlpaBuna nuddepeHUUpPOBaHUS CYMMBbI, Pa3HOCTH, IPOU3BEICHUS U
YaCTHOTO BYX (DYHKUHUMN, CIOKHON 1 00paTHON (DyHKIIMMA.

50. TIpou3BOJHBIE OCHOBHBIX 3J1€MEHTAPHBIX PYHKIUM.

51. Teomerpuueckuii cMbICi Tpou3BOAHONM M auddepeHunana (QyHKIUU.
VYpaBHeHUE KacaTenbHOM K Tpaduky QyHKIUU.

52. DnacTMYHOCTh (YHKIIMH, €€ CBOMCTBA W TEOMETPHUYCCKUN CMBICI.
JlorapudmMuueckasi mpoOu3BOIHAS.

53.  3apada o pacrpeieIeHu HaJIOTOBOTO OPEMEHH.

54.  JlokambHBbIN SKCTpeMyM (DYHKITUH.

55. IIpaBuiio JlonuTans pacKpbeITHSI HEONPEAECICHHOCTEM.

56. IlpousBoanbie u quddepeHiraibl BbICIIUX MOPSIKOB.

57. ®opmyna Teitnopa (MakiopeHa) ¢ ocTaTouHbIM wieHOM B ¢hopme [leano

58.  Paznoxenue pynkuuit e, sin x, cos x, (1+ x)% In(1+ x) mo dhopmyne
MaxiiopeHna.

59. Ilpu3zHak MOHOTOHHOCTH (DYHKIIMU HA UHTEpBaje. JlocTaTouHOE yCIIOBHE
JIOKaJIBHOTO 3KCTPEMyMa.

60. Breinykible (BorHyThie) GyHKUMH. [[ocTaTOYHBIE YCIOBHS BBIMYKJIOCTH
bynkunu. Heobxoaumblii U JOCTAaTOYHBIA TPU3HAKK TOYKHU Meperuoa.

61. AcumnToThl rpaduka QyHKIUH.

62. OOmas cxema uccienoBanus (PyHKIIUU U TIOCTPOCHHS ee rpaduKa.

TeopeTuyeckue BONMPOCHI Jisl MOATOTOBKH K IK3aMeHY 3a 2 ceMecTp
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. Onpenenenue nepBooOpa3HOi Al GYHKIIMH HA YUCIOBOM MPOMEKYTKE.
. Onpenenenue HEONPEAEIEHHOTO HHTETpaa.
. CBolicTBa HEOIIPENEIEHHOIO HHTETpaIa.
. @opMyJia 3aMEHbI IEPEMEHHOMN B HEOTIPEIETICHHOM UHTETpaIE.
®dopmysa MHTETPUPOBAHMSI 110 YaCTAM JJIs1 HEONIPEAEIEHHOTO NHTErpaa.
Omnpenenenue onpeaeneHHoro narerpaia (nmo Pumany).
JlocTaTOYHOE YCIIOBUE UHTETPUPYEMOCTH.
['eoMeTprueckuil CMBICIT ONPEICIIEHHOTO UHTErpaia.
9. CBoiicTBa ONpeICICHHOT0 UHTErpara.
10.  ®opwmyna Herorona — JleiOuuria.
11.  ®opmyna 3aMeHbI IEPEMEHHON B OIIPEICTICHHOM UHTETPAJIE.
12.  ®opmyna MUHTETpUPOBAHMS 110 YACTAM JJIs ONPEAEIIEHHOT0 UHTErpasa.
13.  Omnpenenenrie HECOOCTBEHHOTO0 HMHTErpajga ¢ OECKOHEYHBIM BEPXHUM
PENEIOM.
14.  Omnpenenenune HeCOOCTBEHHOTO MHTErpaia ¢ 0€CKOHEYHBIM HHYKHUM Mpe-
JIEJIOM.
15.  Omnpenenenrie HECOOCTBEHHOIO MHTErpajia OT HEOIPAHUYEHHON (PyHK-
MY HA OTPAaHUYEHHOM ITPOMEKYTKE.

©NOU A LN —

16. Paccrostane B R". CBoiicTBa pacCTOSHUA.

17.  OxpecTHOCTb TOUKM B R". BHyTpeHHHE U rpaHUYHbIE TOYKH MHOXKECTBA.
18.  OTKpbITHIE U 3AMKHYTHIE MHOYKECTBA.

19. M3onupoBaHHBIE U NMPEIETbHBIE TOYKA MHOKECTBA.

20. OrpaHuYEeHHBIE MHOXKECTBA.

21. CXoauMOCTb MOCJIEI0BATEIHLHOCTH TOUEK B R", €€ DKBUBAJIEHTHOCTH IIO-
KOOPJIUHATHOM CXOJUMOCTH.

22. @OyHKIMS HECKOJIBKUX NIEPEMEHHBIX.

23. IloBepxHOCTH (JJMHUM) YPOBHS (YHKIMHA HECKOJIBKUX MEPEMEHHBIX.

24. Tlpenen pyHKIMU HECKOJIbKUX EPEMEHHBIX B TOUKE.

25. HenpepbIBHOCTh (YHKIIUM HECKOJIBKUX MEPEMEHHBIX B TOUKE.

26. CaoiicTBa (hyHKIIMIA, HEMTPEPHIBHBIX HA 3aMKHYTOM OTPAaHUYEHHOM MHO-
KECTBE: OrPaHUYEHHOCTh, TOCTHKEHUE HAUOOJIBIIET0 U HAMMEHBIIIETO 3HAUCHU .

27. YacTHble MPOU3BOHbIE (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

28.  JuddepennmpyemMocTh PYyHKIIMN HECKOIBKUX TIEPEMEHHBIX.

29.  Juddepennman GyHKIINH HECKOJIBKUX IIEPEMEHHBIX.

30. HoctarouyHoe ycioBue TP PepeHIpyeMOCTH PYHKIIUN HECKOJIbKUX I1e-
PEMEHHBIX.

31. HenpepsiBHOCTH TuddepenunpyemMoit GyHKIuu.

32. OpHopoaHbie (YHKITUH.

33. ®opmyna Ditsiepa 11l OTHOPOAHON PYHKIIUH.

34. IIpou3BojHasi CIOXKHON (PYHKIIUN HECKOJIBKUX EPEMEHHBIX.

35. IIpou3BogHasi MO HANPABICHUIO.

36. I'paguent. CBoiicTBa rpaueHTA.

37. YacTHble MPOU3BOAHBIE BBICIINX MTOPSIIKOB.

38. Teopema 0 paBEeHCTBE CMEIIAHHBIX TPOU3BO/IHBIX.
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39. ®opmyna Teitnopa g QYHKIMH HECKOJIBKUX MEPEMEHHBIX C OCTATOY-
HBIM 4JieHOM B ¢opme Jlarpanxa.

40. JlokanbHble SKCTpEMYMbI G YHKIIMI HECKOIBKUX MEPEMEHHBIX.

41. HeoOxonuMoe yclioBU€ JOKAIBHOTO PKCTpeMyMa (QYyHKIUNA HECKOJIbKHX
MIEPEMEHHBIX.

42. JlocTaToyHOE YCJIOBHE JIOKAJILHOTO IKCTpeMyMa (PYHKIUN HECKOIbKUX
MIEPEMEHHBIX.

43.  YCIIOBHBIN 3KCTPEMYM.

44. Meron Jlarpanxa.

45. Haubonbiiee U HauMEHBIIIEE 3HAYCHHS] HEMPEPHIBHONW (PYHKIIMM Ha 3a-
MKHYTOM OTPaHU4YE€HHOM MHOKECTBE.

46.  JIBoifHBIEC MHTETPAJIbI M UX CBOWCTBA. Y CIIOBUS MHTETPUPYEMOCTH (PyHK-
100518

47.  CpeneHue JBOMHOIO MHTETpala K HIOBTOPHOMY MHTErPAILy.

48.  dopmysa 3aMeHbI IEPEMEHHBIX B JBOMHOM UHTErpaie. Mcronp3oBanue
NOJISIPHBIX KOOPAHUHAT JUIsl BBIYMCIICHUS ABOMHBIX MHTETPAJIOB.

49.  T'eomeTpuueckue NPUIOKEHUS JBOMHBIX HHTETPAJIOB: BEIYMCIICHUE I1JI0-
maied WIoCKuX GUryp u 00beMOB MPOCTPAHCTBEHHBIX TEN.

50.  HecobGcTBeHHble nBoiiHbIe HHTErpasbl. MUuTerpan Ditnepa-IlyaccoHa.

51.  YwucnoBoii psj.

52. TlocnepoBaTenbHOCTh 4YacTUYHBIX cyMM. Cymma psga. Cxopsuiuecs
PAIBI.

53. CBoiicTBa CXOIALIMXCS PSIIOB.

54. Heo0xoaumoe yciaoBUE CXOAUMOCTH YUCJIOBOTO psijia.

55.  UYwucnoBble psibl ¢ HEOTPULATEIBHBIMU YJIE€HAMHU.

56. Kpurepuii CXOAMMOCTH YUCIOBBIX PSAOB C HEOTPULATEIbHBIMU YJIEHAMMU.

57. llpusnaku cpaBHeHus, mpu3Hak JlanamOepa u Koim, uHTErpasibHbIN MPpHU-
3HAK JJI YUCJIOBBIX PAJIOB C HEOTPULIATEIbHBIMU YJICHAMMU.

58.  3HakorepeMeHHbIE psAibl. AOCOIIOTHAS U YCIOBHAS CXOJIUMOCTb.

59. Ilpuznak JleitOuuiia 15t 3HaKOYEPEAYIOMIUXCS YUCIOBBIX PSIOB.

60. CreneHHOM ps.

61. Teopema Abens.

62. HHrepBan u paguyc CXOJIUMOCTH CTENEHHOIO psa.

63. Hurerpupyemocts U AudPepeHITUPyeMOCTh CyMMBI CTEIIEHHOTO psijia Ha
WHTEpBaJe CXOAUMOCTH.

64. Psansl Telnopa (Maxkinopena).

65. JlocTaTouHOE€ yCJIOBHE Pa3IOKUMOCTH (PYHKIUHU B psig MakiopeHa.

66. Paznoxenue B psam MakiopeHa ¢yHKIud e*, sinx, COSXx, I
+ X

In(1+x), A+x)*.

67. Teopema 0 CylIeCTBOBAHUM M €IMHCTBEHHOCTH pelieHus 3aaaun Ko
JIJIsl ypaBHEHUsI IEPBOTO MOPsAKAa B HOpMaJIbHOU (popme.

68. VYpaBHEeHUA C pa3ACSAIONIMMUCS MEPEMEHHBIMU. ABTOHOMHBIEC ypaBHE-

HUS.
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69. Opnopoausie uddepeHIraIbHble ypaBHEHUS IEPBOTr0 MOPSAIKA.

70.  YpaBHeHus B NOJHBIX quddepeHinanax.

71. Jlunerinele quddepeHanbHbple YpaBHEHHUS TIEPBOTO MOpsaKa. Y paBHe-
Hus bepHyiu.

72. Jlunerineie nuddepennuanbabie ypaBHeHus. yH1aMeHTanbHas cucTeMa
pewenunii. Onpenenurens BpOHCKOTO CHCTEMBI PELICHUN.

73. OOmee peuieHue ogHOPOAHOrO MU PEepeHIINaTbHOTO YPaBHEHUS C TO-
CTOSIHHBIMH KO3(puinenTamMu (151 ypaBHEHH BTOPOTO TOPSAKA).

74. YactHoe pelieHHe HEOJAHOPOAHOTO UG (GEepeHIINaTbHOTO YPaBHEHHS C
MOCTOSTHHBIMU KO3 (UIIMEHTaAMH C TTPABON YaCcThIO CIIEIUAIBLHOTO BHU/IA.

75. OO61uee penieHrne OAHOPOAHON CUCTEMBI TMHEHHBIX AU(PepeHITnanbHbIX
ypaBHEHUH B CiIydae CyIIeCTBOBaHMs 0a3rca u3 COOCTBEHHBIX BEKTOPOB.

HpuMepm IK3AMCHAIIMOHHBIX 3aa4 110 YaCTHu 1:

Tema «MaTpuibl ¥ ONPENCIIUTEIID)
SIBIAIOTCA M CTPOKM MATPHLIBI A TUHEWHO 3aBUCUMBIMHU, €CIIH

1 -1 0 3

2 5 1 4
A= ?

3 4 1 7

4 3 110

Tema «CHCTEMBI JIMHEMHBIX YPABHECHUI
Meronom ['aycca pemmuTh CUCTEMY JIMHENHBIX YPABHEHUN:

3x, - x, + 2x; = 5,
5 xz - -x3 = _7 )
6x, + 2x, + x, = 0.

Tema «BeKkTOpHbIE POCTPAHCTBAY

OG6pa3syIoT M BEKTOPHI & = (5,2,4), b =(~2,1,0), & = (1.11) 6a3uc MPOCTpaHCTBA R’ ?
Tema «JIuHelHbIE ONEPATOPHI»

B mpocTtpaHcTBe R’ IMHENHBIN omepatop A B 0asuce e, €, €3 3aJaH MAaTPHILEH:

2 1 3
A=(0 1 2
2 2 1

Haiiti 06pa3 y = A(X) Bektopa X = e; — 2e, + e3

Tema «KBagpaTudaabie hOpMbDy
Haiitu riiaBabie (YIi0BbI€) MUHOPHI KBaAPATUIHOM (POPMBI
L(x,,x,) = x] +3x; —4x,x,.
Ha ocHOBaHMM MOTYyYE€HHBIX PE3YJIbTATOB CAEIaTh BHIBOJI O 3HAKOOIPEICIICHHOCTH
JTAHHOW KBaJpaTUIHOUN (OPMBI.
Tema «371€MEHTHI AaHATUTUYECKON T€OMETPUNY
CTOpOHBI TPEYTroJIbHUKA UMEIOT YPABHEHUS
x—y+1=0 (AB); Tx=5y—-1=0 (BC); S5x-3y+2=0 (AC).
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Haiitn ypaBHEHUE BBICOTHI TPEYTOJIBHUKA, ONYIIIEHHOW U3 BEPIIMHBI A Ha CTOPOHY
BC.

IIpuMepbI IK3aMeHANUMOHHBIX 32124 10 YaCTH 2

Tema «IIpeaen 1 HeOpepPLIBHOCTh

. : (1+2x o
Haittu npenen lim )
x| 34+ 2x

Tema «lIpousBoaHas»
Haiiti mpou3BoaHyI0 GYHKIIMH y=e™* "' In (5x—83/; )

Tema «l IpnitoxxeHus IpoOrU3BOTHOIN)

2
HccnenoBath GyHKIHIO y = (x+1,5)e" U CXEMaTUYHO TTOCTPOUTH €€ rpaduK.
Tema «HeonpeneneHHEBIN MTHTETPAID)

xXdx
x—2

Haittu HeonpeneneHHbId HHTErpal I

Tema «OnpeneiieHHBIA MHTETPAI)

Beraucnuth 1wioniaap GUrypsl, OrpaHHYCHHON JIHHUSAMU y=¢*, x=-1, y*=1-x U
OCBIO alcIycc.

Tema «/lubdepeHIHAILHBIE YPAaBHEHU

Pemutes quddepennmansaoe ypaBHEHHE ' — xy° = 2xy.

Tema «YucioBsle PIb)

2n—1
Tema « DYHKIIMHU HECKOJIBbKUX IEPEMEHHBIX)
HaiiTi kpuTH4YecKue TOYKU QYHKIMH z =5x" —2x+7xy+y° .

“( n+lY
HccnenoBarh Ha CXOAUMOCTD ST ) :

n=1

Ilpumep 6unema 01sa npogedenus 3auema u/uiu IK3AmeHd.

®enepanbHOe rOCyIapCTBEHHOE 00pa30BaTeIbHOE OI0IKeTHOE YUpeKIeHne
BbICIIET0 00pAa30BaHUsA
«®PuHaHcoBbI yHUBepcuTeT npu IIpaBurenscree Poceniickoin @eaepaunm»
(SpocnaBcknii punuag OUHYHHMBEPCUTETA)

Kadenpa «OxoHOMUKa U DUHAHCHD

JucnunnuHa «MaTeMaTHKay

OQunuan ApocaaBckuit

®dopma 00yueHHs 0UHO-3a04HAs, YCKOPEHHOe 00y4deHune
Cemectp 1 Hamnpasnenne 38.03.01 «9koHOMUKA»
[Tpoduns «PuUHAHCH U GAHKOBCKOE JEII0»

BWJIET JJISA ITPOBEJIEHUSA 3AUYETA Nel

No Bomnpocsr 6unera MaxkcumanbHbIN

/11 Oain
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1 beckoneuno Manbie BeTMYUHBI (OTIPECICHUE). 30

2 CBoiicTBa O€CKOHEYHO MaNbIX (OJIHO W3 HUX J0Ka3aTh). beckoHeuHO 30

0O0JIBbIIIE BEIMYNHEI, UX CBI3b ¢ OECKOHEYHO MaIbIMH.

IToaroroBun

Y1Bepxaaro:

3aBenyromuii kadeapoit
«IKOHOMHKA U PUHAHCHD»

Yy6puna [".H.

Cuporkun C.A.

[ara 2024 r.

(I)euepam,ﬂoe rocyrapCcrtBeHHO€ 06p330BaTeJ'II>H0€ OI0I3KETHOE Yupexacenue

BbICIIIET0 00Pa30BaAHUA

«@PuHaHcoBbIi yHUBepcuTeT npu [IpaBurenscree Poceniickoin Penepanum»

(ApocaaBcknii puiinag OUHYHUMBEPCUTETA)

Kadenpa «OxoHOMUKa U DHUHAHCHD)

JucnunnuHa «MaTtemaThka

O®Ounmuan ApocnaBckuit

dopma o0yueHHs 0UHO-3a049HAs, YCKOPEHHOE 00ydeHue

Cemectp 2 Hamnpagnenue 38.03.01 «9kxoHOMUKA»
[Tpodunp «PuHAHCHI U OAHKOBCKOE JEII0»

3K3AMEHAIIMOHHBIN BUJIET Nel

Ne Bompocs! Ounera MaxkcumanbHbIN

n/m Oamn

1 beckoHeuHO Malble BENMUYUHBI (ONIpeIeTICHHE). 15

2 CaoiicTBa OECKOHEUHO MallbIX (OJHO U3 HUX J0Ka3aTh). beckoneuHo 15
OOJIBIIIME BETMYHUHBI, X CBSI3b C 0ECKOHEYHO MAJIBIMHU.

3 3anava Ha TeMy «MaTpuIlbl U OTIPEACTUTENNY. 30

IToarorosun Uy6puna I".H.

YT1Bepxaaro:

3aBenyroumii kadeapoit Cupotkun C.A.

«IKOHOMUKA U (PUHAHCHDY Hata 2024 r.

IIpumepbl OLIEHOYHBIX CPEACTB AJIA IPOBEPKU KOMIIETEHIIMH, (POpPpMHU-

pPYyeMBbIX IHCIHUIIHHON

Komnerenuus

Tunosble 3a1aHus

ITKH- 3 Crno-
COOHOCTB OCY-
HIECTBIIATH COOP,
00paboTKy U CTaTu-
CTUYECKUI aHAIN3
JIAHHBIX, IPUME-
HATH MaTeMaTuye-
CKHE METOJIBI JIJISI
pEIICHUs CTaHIapT-
HBIX Npodeccro-
HaJbHBIX (pUHAH-

1. IIpoBoauTt cH6op, 00padOTKY U CTATHCTHYECKHIT aHAJIN3 JaH-
HBIX /UIA pelieHus1 GUHAHCOBO-3KOHOMHYECKHX 3a/1a4.
1. [Tpon3BOANTENFHOCTE TPY/a pabOUero 3a OJHy CMEHY OIHCHIBACTCS
dbynkmueit 2 p(t) =15t — 0,5t , rae t — Bpems B yacax, 0 <t < 8. Onpene-
JuTe 00BhEeM BBIITyCKa MPOIYKIIMH 32 JIEHb JIJIsl JAHHOTO pabodero
U CPEJIHIO0 MTPOU3BOIUTENLHOCTh TPY/a 33 OJIMH Yac.

2. @opmyJHpyeT MaTeMaTH4YeCKHe NOCTAHOBKH (PMHAHCOBO
IKOHOMHYECKHX 32124, IEPEXOAUT OT IKOHOMHYECKHX 10-
CTAaHOBOK 32124 K MATEMaTH4YeCKHUM MOJeJIsAM.
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COBO-3KOHOMUYE-
CKUX 3aJa4, HHTEp-
MPETUPOBATh IMOIY-
YEHHbIE PE3YIlb-
TaThI.

1. B mayrunoo6pa3Hoit Monenu GyHKIus cnpoca umeet sug D( p) =12 — 3p,
a ¢yHkims npemaoxenus — S( p) =2 p — 3 . HayanbHas eHa paBHa 2 1.e.
Beimummte o6uryro ¢popmyity Aiis oclieA0BaTeIbHOCTH 1ieH. Vccnenyiite Ha
CXOIMMOCTh JAaHHYIO MOCIIEI0BATENLHOCTD LIEH.

2. 3aBUCHMOCTH CITPOCa Ha TOBAP OT €T0 IEHBI BEIpakaeTcs (QyHKITHeH
D(p) ==

p+p 2

HaiinuTe cnpoc Ha ToBap, IpeAEIbHBINH CIPOC U TOYEUHYIO 3JIACTUIHOCTh
crnpoca 1o 1eHe npu p = 3 a.e. UeMy OyzaeT paBHa cpeqHsis dIaCTUYHOCTD
crpoca 110 IIeHe, IPU YBEeITNYeHUH ekl Ha 4%7

3. CucTeMHO MOAXOAUT K BbIOOPY MaTeMaTH4YeCKHUX METO10B H
HHGOPMALMOHHBIX TEXHOJIOTHIi ISl pelleHUs] KOHKPeTHbIX
(pMHAHCOBO-IKOHOMHMYECKHX 32/1a4 B NPOodeccCHoHAIbHOI
obJacTu.

1. ITostHbIE U3AEPIKKU MPU BBIITYCKE q €UHUL] IPOAYKLIUN BbIPAXKAOTCS
dyukumeit C(q) =32+ 8q + q*> . DyHKIMA crpoca HA ATy MPOLYKIHIO
umeet Bua q =12 — 0,03p , rae p — 1ieHa eIUHUIIBI TPOTYKIIUH.
Haiinute MUHUMYM CpeIHUX U3JIEPIKEK

4. AHaau3upyeT pe3yJibTAThI HCCIeI0BAHUS MAaTeMATHYECKHUX
MojeJield (PMHAHCOBO-)KOHOMHUYECKHUX 3a/1a4 U JeJiaeT Ha UX
OCHOBAHHMH KOJIMYEeCTBEHHbIE H Ka4eCTBEeHHbIE BHIBOIAbI H
PEKOMEHIAIUH MO NPUHATHIO (UHAHCOBO-IKOHOMHYECKUX
peleHuii.

1. Hanbl pyHKIMS cripoca Ha HEKOTOpbIi ToBap D(p) = 82 — 15p — 10p2
U QYHKIUS NpeasoxkeHns 3Toro Toapa S(p) =2p2 +3p—2,rne p —
[IeHa TOBapa B pyOJisiX. BeIuucinTe 31acTUYHOCTD CIIpoca 1o 1IeHE B
TOYKE PHIHOYHOTO PAaBHOBECHSI.

2. Hatinure npoussoanyro Gynknuu f (t) = F(K(t),L(t)) B Touke t =0, ecin

K(r) = 0, 4r + 200 L(I) = 300060'03"f F(K’L) — 4K0.15L0.75

VK- 10
COOHOCTB OCY-
LIECTBJISAThH MOUCK,
KPUTHUYECKH aHaJH-
3UpOBaTh, 0000-
aTh U CUCTEMATHU-
3UpoBaTh UHPOP-
MaI1IO0, UCIIOJIb30-
BaTh CUCTEMHBIN
MOJIXOJ AJIs pele-
HUS TOCTaBJIEHHBIX
3a1a4

Coo-

1. YeTKo ONUCHIBAET COCTAB M CTPYKTYPY TpeOyeMbIX JaHHBIX
H HH(popManuu, rPaMOTHO peau3yeT mpoueccbl ux coopa, odpa-
00TKH M MHTEePIpeTaAlu.

Pemure cuctemMy NuHENHHBIX anredpanyeckux ypaBHEHUN U HaluTe HEe
MeHee JIByX €€ 0a3UCHBIX HEOTPULIATEIbHbBIX PEIICHUN

A 2 _n
4x, —x, +2x; —3x, =2,
M e b PV . g
2x +3x, —x; +x, =3,

o PV P Ty Ay —2
2x 4x, +3x; —4x, =3.

2.000CcHOBBIBAET CYLIHOCTH NMPOUCXOASIIEr0, BbISIBJSIET 32-KOHO-
MEpPHOCTH, IOHUMAaeT NPUPOAY BapUAOETbHOCTH.

1. OnpeuenHTe, ABJBICTCA JIM MCXKIYHApPOJHAsA TOProBJIA ABYX CTPpaH cOa-
HaHCHpOBaHHOﬁ, €CJIM BEKTOP HAITMOHAJILHBIX JOXOA0B 3TUX CTPAaH

0000000000
5000000000 )

a CTPYKTYpHasi MaTpHIia
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"y

[uﬁ 0.9
4=
0.5 0.1,

2. [Ipennpusitie NpOU3BOAUT MPOLYKIMIO IBYX BUJOB, HCIIOJB3YS IpU
3TOM pecypchl Tpex BUIOB. M3BecTHA TEXHOJIOrHnYecKasi MaTpuLa

2 3)
A=|1 0
2 1)
¥ BEKTOP 3aIacoB .
100
b=| 60
75

M300pa3ute MHOKECTBO BO3MOKHBIX IUIAHOB MPOH3BoicTBa. COCTaBbTE
IUIaH MIPOU3BOJICTBA, 00ECIICYUBAIOIINI OTyUYeHHE HANOOIBILCH BBIPYUKU
OT MPOAAXKH U3JICIUH, SCIH [ICHA H3/IeITUsI IEPOBOTO BHJIA COCTABIISCT
1000 py0., a u3nenus Broporo Buga — 2000 pyO.

3. @opMyaHMpyeT NPU3HAK KJaaccupuKauum, BblaejasieT Co0T-
BeT-CTBYIOIIHE €My I'PYNIIbI OJHOPOAHBIX «00bEKTOB», HACHTH(H-
HUpyeT 06HII/Ie CBOJCTBA 3JIEMEHTOB 3THX rpyiui, oucHUuBaceT IoJI-
HOTY Ppe3yJIbTAaTOB KJIaccu(puKauuM, NOKA3bIBaeT MPUKJIATIHOE
Ha3HaYeHHe KIacCH(PUKAUMOHHBIX IPYIII.

1. PemmTh cucTeMy JMHEWHBIX YpPaBHEHUH C
napameTpoM A. B oTBere ykaszaTp, IpU KakuMX 3HAYEHUAX A
CUCTEMa YpPaBHEHUW HECOBMECTHA, NPH KAKUX — HMEET
EIMHCTBEHHOE pelieHre (yKa3aTh €ro) v Mpu Kakux — UMeeT
OCCKOHEUHO MHOTI'0 pelieHu (yka3aTh o0IIee perieHue).

4.I'paMOTHO, TIOTHYHO, APTYMEHTHPOBAHO (POPMHUPYET COOCTBEHHbIEC
cy’kaeHHsl U oneHKH. OTian4yaer (pakThl OT MHEHUIl, HHTepnpeTa-
M, OLICHOK M T.I. B PACCYKACHHUAX APYTHX YYACTHUKOB JesiTe/b-
HOCTH.

S. ApryMeHTMPOBAHHO U JIOTUYHO TNPeICTaBJIsieT CBOK TOYKY 3pe-
HHS MOCPEICTBOM M HA OCHOBE CHCTEMHOI'0 OIIHCAHMSA.

1. IonoaHUTh cUCTEMY BEKTOPOB JIO OPTOTOHAILHOTO
0a3uca mpocTpaHcTBa R’ W B MOJydYeHHOM Oa3uce HaMTH
KOOPAMHATBI BEKTOPA X = (X, X,,X;).

2.OyHKIMS TIOJIE3HOCTH TOTPEOUTENS JUIA  JIBYX

TOBApOB UMEET BU]T

N = 075025
”(‘T‘-1 ) =X , Tme X, y — KOJIM4ecTBa
NpUOOPETAEMBIX TOBAPOB.
1) Ormpenenute MakCUMalbHYIO IIOJIE3HOCTh  TOBapoOB,  €CIH
noTpeOUTENs UMEET
oromker B I =1899 n.e., a mensl ToBapoB paBHHl 13 me. u 5 n.e.,
COOTBETCTBEHHO.
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2) IToctpoiite rpaduk GyHKIIUU TTOJIC3HOCTH.

3) H3o0pa3ure AOMYCTUMOE MHOXXECTBO, KpHUBBIC Oe3pasziuuus H
ONTUMAJIBHYIO TOUKY.

4) Haiinure ypaBHeHHME KpUBOW Oe3paszinuMsi, Ha KOTOPOW HAXOAWUTCS
ONTUMAaJIbHAs TOYKA IOTPEOUTENS.

5) Beruucaure HOpMy 3aMEHbI BTOPOI'O TOBapa MEPBbIM B ONTUMAJIbHOM
TOYKE.

5) Onpenenute GyHKUIUIO CIIpoca AJisl IEPBOTO TOBapa M MOCTPOiiTe ee
rpaduxk.

6) Bpluucnure 371aCTUYHOCTH CIIPOCAa HA MEPBBIA TOBAp IO LIEHE IPU
JTAaHHBIX 1IEHaX U 33JJaHHOM OrojIKeTe NoTpeOuTeNs.

7) IlosicHuTe SKOHOMUYECKUM CMBICI HAalICHHBIX MOKa3aTeleH.

7.3. CooTBeTCTBYWIME TNPHKA3bI, PACHOPSKEHHUS] PEKTOpPaTa O KOHTPOJe
YPOBHSI OCBOEHMSI IUCHHUIVINH U C(POPMUPOBAHHOCTH KOMIIETEHUMH CTYyI€eH-
TOB.

[Tpukas ot 01 oxTs0ps 2024 roga Ne2187/0 «O0 yrBepxkaeHun [lonoxenus
O IPOBEJIEHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTALIMH
CTYJIEHTOB, O0yUarOIIMUXCs M0 00pa30oBaTEIbHBIM IIPOTrpaMMaM BBICIIET0 00pa3oBa-
HAS B  DUHAHCOBOM  YHUBEPCHUTETE»,  Pa3MEUIEHHbIA IO  CCBUIKE:
https://www.fa.ru/upload/iblock/845/yqw4vi0Ogi21glvu9775bfm4rz6p19b0z/Prikaz
- 2187 0-0t-01.10.2024.pdf

8. IlepeyeHb OCHOBHOM M J10NOJHUTEIbHOI YUeOHOH JIMTEPaTyphl, HE00-
XOAMMOIi 17151 0CBOEHMSI JUCHUILTUHBI

a) OCHOBHASI:

1. Bseicimias mMaremaTuka JJjisi SKOHOMHUUYECKOTO OakanaBpuara: YUEOHHK U
npaktukym / H. II. Kpemep, b. A. Ilyrko, 1. M. Tpummn, M. H.
Opuaman; [B3OOU]; Tlox pen. H.II.Kpemepa. — 4-e uzz.; nepepad. 1
non. — M.: IOpair, 2012. — 909 c.

2. Marematndeckuii ananus: YueOunuk u npaktukym / H. III. Kpemep, b. A.
[Tytko, 1. M. Tpummun,/ ITox pen. H.I. Kpemepa. — 4-e u3z.; nepepad. 1
nor.- M.: FOpaiit,2014. — 307 c.

3. Kpemep H.I. Jluneitnas anrebpa : YueOuuk u mpaktukym / Kpemep
H.III., ®unynusepcuret; [lox pen. H.I. Kpemepa.- M. : FOpaiit, 2014.-
307c.

4. Marematuka JJjisi 5JKOHOMUCTOB U MEHEIKEPOB [DIJIIEKTPOHHBIA pecypc]:
yueonuk / Kpemep H.II. oz oOur. pen. u ap. — Mocksa : KauoPyc, 2015.
— 480 c¢. — (mma  OakamaBpoB). —Pexum  nmocryna:
https://book.ru/book/916602

5. MaremaTuka 1 5KOHOMUCTOB U MeHeKepoB. [IpakTukym [DnekTpoH-
HBIN pecypc : yueOHoe nocooue / Kpemep H.I. mox o6m1. pexn., IlyTko
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b.A., Tpummn .M., ®puaman M.H. — Mocksa : KnoPyc, 2015. — 479
c. — (s 6axanaBpoB). Pexxum nocryna: —https://book.ru/book/916680
0) 1OMOJIHHUTEIbHAS:

1. Kpemep H.III. Beiciias marematuika it 5koHOMUCTOB: YueOnuk / H.III
Kpewmep, u ap.; nox pea. H. II. Kpemepa.— 3-e uzn. — M.: FOunuth, 2010. —
479 c.

2. Kpemep H.III. Marematuka sl 3KOHOMHCTOB: OT ApuUPMETHKU [0
OkoHOMETpUKU. YdeOHo-crpaBouHoe mnocobue / H.III Kpemep, B.A.
[Tytko, U.M. Tpuwmmn; nox pen. H. L. Kpemepa.— M.: FOpaiit, 2014. —
646 c.

9. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOH CeTH
«HTEpHET», HEOOXOAUMBIX [IJISI 0CBOEHMS TUCIUILINHBI

1. Onexrponnbie 6ubmuoTeunsie cuctemsl (OBC), conepxaiine yueOHyIO U
Hay4Hyl0 JutepaTtypy: "Znanium", "eLibrary", "Grebennikon", "BOOK.ru",
"FOpaiit", "Jlamp", "YHuBepcuTeTckas OubGmmoteka OHJIAVH", yue6HO
METOIMYECKON JINTEPATYPY.

2. loctyn d4epe3 ImopTaid dSJIEKTPOHHOTO oOyueHus «Oibha» wWin
NupopmanimonHo-oOpa3oBarenbHblii nopran @duHyHHBEpcUTETa MO JOTHHY U
apoJIko.

3. DnekTpoHHas 6ubnmoreka PUHYHUBEPCUTETA YEPE3 CTAPTOBYIO CTPAHU-
y:http://library.fa.ru/resource.asp?1d=699.

10. MeToanueckue ykazaHusi AJs1i 00y4AKOIIUXCHA M0 OCBOEHHMIO JUCIHU-
IJIMHBI

HanmenoBanmne TI'on MecToHaxoxAeHHE MaTepuaia
METOJINYECKIX MaTepHAIIOB yTBep- (ccpuika Ha caift (uimana)
JUTSL 00YYarOIUXCS KICHUS

Uy6puna I'.H. Meroauueckue ykasa- https://cloud.mail.ru/public/CnoV/cYBRvyAHR
HUSI IO HAITMCAHUIO KOHTPOJIbHOM pa-
OOTEI IO JUCIAILINHE «MaTteMaTHKa 2025
JUTSL CTYJIEHTOB, O0YYaIOIINXCS 110
HarpasieHuto moarotoku 38.03.01
«DKOHOMHUKAY.
[Ipuka3z ®unyHuBEepcUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016jz0
14.05.2021 r. Ne 1040/0 «O06 yTBEp- 1c4g9ylcvSx35ey3/Prikaz- -1040 o-ot-
KICHUN METOJUICCKUX PEKOMEHIa- 11.05.2021.PDF

MK 1O IJIAaHUPOBAHUIO U OPraHU3a-
LMY BHEAYJAUTOPHOW CaMOCTOSTEIh-
HO¥ pabOTHI CTYIEHTOB 110 00pa3oBa-
TEJIHHBIM IPOTrpaMMaM OaxaaBprara
Y Maructparypsl OUHAHCOBOM yHH-
BEPCUTETE
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11. llepeyenb MHGOPMALHOHHBIX TEXHOJIOTHIi, HCIOJIb3yEeMBbIX IIPH OCY-
IIEeCTBJICHUH 00pa30BaTEJbHOr0 Ipouecca mo AMCUMILIMHE, BKIKOYAs Iepe-
YeHb He00XO0AUMOro MPOrpaMMHOIo odecrnedyeHus 1 MHPOPMALMOHHBIX CIIPa-
BOYHBIX CHCTEM

11.1. Komniekm 1uyeH3u0HH020 RPOCPAMMHO20 0DecneueHus:

1. KomnbrotepHbie mporpamMmel o61ero Haznauenuss Windows, MicrosoftOffice

2. AHTHBHpYCHAs IpOrpaMMa.

11.2. Cospemennuie npogeccuonanvphnovie 6a3pl OAHHBLIX U UHPOPpMAYUOHHIE
CHPABOUHbBIE CUCHEMDbL: HE NPE)YCMOMPEHDL.

11.3. Cepmuguuuposannvie npozpammusie U annapamuvle cpeocmea 3a-
wumal UuHGopmayuu: He npedycmompenbl.

12. Onucanne MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOIT Il 0CY-
IIEeCTBJICHHUS 00Pa30BaTEJbHOIO MPoLecca M0 TUCHUILTHHE

MarepuanbHo-TexHUUecKasi 06a3a, KOTOpod pacronaraetr SpocinaBckuit ¢u-
nuan OUHYHUBEPCUTETA: ayIUTOPHBIN (HOH, KOMIIBIOTEPHBIE KJIACCHI U JIP.

JIeKUMOHHBIE W TPAKTHYECKHUE 3aHATUS MPOBOASATCA B MYJIbTUMEIUNHBIX
ayIUTOpUSX (pUnaia, a TAaKkKe B 000pyJ0BaHHBIX KOMIIBIOTEPAMU U MYJIbTUME U~
HBbIM 000pY/I0BaHHEM KJIaccax.

[Ipodeccopcko-neaarorndeckuii COcTaB 3HaKOMUTCS € IICUXO0JIOT0-(hU310JII0-
TMYECKUMHU OCOOCHHOCTSMH OOYYaIOIIMXCSl MHBAJIUAOB U JIUI] C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMHU 3710pOBbsl. [Ipr HEOOXOAUMOCTH OCYIIECTBISETCS JOMOTHUTEb-
Has TMOJIEpXKKA MPEToAaBaHus ThIOTOPAMU, MCUXO0JIOTaMH, COLIUATBHBIMU PaboT-
HUKaMH, IPOLIEAIIMMHU OATOTOBKY AaCCUCTEHTAMM.

B cootBeTcTBUU ¢ MeTOIUYECKUMH peKOMeHaaussMu Munoopuayku Poccumn
(yrBepxaenst 08.04.2014 No AK-44/058H) B Kypce MpeArnoaaraeTcsi uCIoJib30BaTh
COIMAJIbHO-aKTUBHBIE W PE(PIICKCUBHBIE METO/bl OOYYEHUS, TEXHOJIOTHMH COIIHO-
KyJIbTYPHOUN peaOuIuTaIlMU C ENbI0 OKa3aHUsl MMOMOIIM B YCTAaHOBJICHUU TOJIHO-
LIEHHBIX MEXJIUYHOCTHBIX OTHOILIEHUW C APYTUMHU CTYACHTAMH, CO3JaHUU KOM-
(GhOpPTHOTO MCUXOJOTUUECKOTO KJIMMaTa B CTyJieHueckoi rpymnme. [Togdop u paspa-
00TKa y4ueOHBIX MaTEpPHAJIOB MPOU3BOJATCA C YUETOM MPEIOCTaBICHUSI MaTeprana
B pa3IMuHbIX (hopMax: ayAHaibHOM, BU3yadIbHOM, C UCIIOIB30BAaHUEM CIICIIMATBHBIX
TEXHUUYECKUX CPEJICTB U MH(OOPMALIMOHHBIX CUCTEM.

OcBoenne aucuuruivHbl JunamMu ¢ OB3 ocyiiecTBiaseTcs ¢ UCIONIb30BAHUEM
CpelICTB 00y4YeHHUs OOIIEro M CHeuuaIbHOrO Ha3HayeHus (MEPCOHATBHOIO U KOJI-
JISKTUBHOTO WCIIOJIb30BaHUs1). MaTepralbHO-TEXHUYECKOe OOecIieueHrue Mpemy-
CMaTPHUBAET MPUCTIOCOOICHNE ayTUTOPHH K HY>KaaM jul] ¢ OB3.

dopma TpOBEAEHUS aTTECTAUUU JIA CTYJICHTOB-MHBAJIMJIOB YCTaHABJIMBA-
€TCS C YIYETOM MHANBUAYATBHBIX MCUX0(QU3NIECKUX 0COOEHHOCTEH. J[J1s CTyIeHTOB
c OB3 npenycmarpuBaeTcst 1oCTynmHas ¢popMma MpeAoCTaBICHUS 3aJaHUi OLEHOY-
HBIX CPEACTB, 4 UMEHHO:
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— B MEYATHOM WJIM 3JIEKTPOHHOU (opMme (ISl JHI] C HAPYIIEHUSIMU OMOPHO-
JIBUTATEJILHOTO aIllapara);

— B [I€4aTHOM (hOpMe WUJIU HJIEKTPOHHOM (hOpME C YBEIMUYEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (U1 JIUL C HApYILICHUSAMH CIyXa, PeUu, 3peHMs);

— METOZOM YTEHHUS aCCUCTEHTOM 3aJjaHusl BCIyX (AJIs JIMIl ¢ HapYIICHUSMU
3peHHS).

CryneHTaM ¢ MHBAJIMAHOCTBIO YBEIMUMBAETCS BpEMS Ha IOATOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BONPOCHL. I TaKUX CTYAEHTOB IPEIyCMaTPUBAETCS JOCTYIHAs
¢dbopMa npeocTaBIeHUs] OTBETOB Ha 3a/1aHUsA, @ HMEHHO:

— MUCbMEHHO Ha Oymare Wiy Ha0OpPOM OTBETOB Ha KOMIIBIOTEpE (ISl JIULL C
HapYLIEHUSIMHU CITyXa, pe4n);

— BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIH30BAHUEM YCIYT ac-
CUCTEHTA (7151 JIUL C HAPYIIEHUSMH OMOPHO-IBUTATEIBHOIO alllapaTa);

— YCTHO (IUIs1 JIUL| C HApYyIICHUSIMU 3pPEHMsSI, OMIOPHO-IABUTATEIBHOIO amma-
para).

[Tpu HE0OX0AMMOCTH ISl 00YHAIOUIUXCS ¢ MHBAIMIHOCTBIO MPOLIEIypa Olie-
HUBAHUS pe3yJIbTaTOB 00YUYEHUS MOXKET IIPOBOAUTHCS B HECKOJIBKO JTAIOB.
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