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1. HaumeHoBanue JMCIUILIMHBI
Jucnunnuaa b.1.1.2.1. «KMaremartukay.

2. llepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OCBOEHHUSI 00pa30BaTebLHOI
nporpamMmsl (mepedyeHb KOMIIETEHIHII) ¢ YKa3aHHEM UHIMKATOPOB HUX 10CTH-
JKeHUs U JIAHNPYEMBbIX Pe3yJIbTATOB 00yUYeHusl 10 JUCIHUIIHHE.

Huctuminaa «Marematuka» oOecrieyuBaeT (POPMUPOBAHHUE CIIEIYIOUTUX

KOMITCTCHIUM.
Tabmuua 1 — CTpykTypa IIaHUpYEMBIX pe3yJbTaToOB OOyYEHHs IO JHMCLH-
TUIAHE
Pe3ynbraTel 00yueHus (yMEHUs
WNHukatopsl Y YHCHIR &
Kon HaunmenoBanue OCTULKCHILS Y 3HAHHS), COOTHECEHHBIE C
KOMITCTCHIIUH KOMITETCHIIUH A KOMITCTCHIMSIMUA/UHTUKATOPaMU
KOMIICTCHIHH
JOCTHDKEHUS] KOMITETCHIIUU
ITIKH- 3 Cnocobnocts ocy- | 1. [IpoBoaut 1.3HaTh: OCHOBHBIE CITOCOOBI
miecTBIATH  cOop, | cOop, oOpaborky u | cbopa, oOpaboTku wuHpOpMa-

00paboTKy U cTaTu-
CTUYECKUI aHau3
JAaHHBIX, IPUMCHSATH
MaTeMaTHYECKUEe
METOABI ISl PeIIe-
HUSL  CTaHIAPTHBIX
npodeccHoHATEHBIX
(HHAHCOBO-3KOHO-
MHUYCCKMX  3ajad,
HUHTEPIPETHPOBATH
NOJyYeHHbIE  pe-
3YJIbTATHI.

CTATUCTUYECKUHN aHa-
JIU3 JTaHHBIX I pe-

meHuss  (PMHAHCOBO-
SKOHOMUYECKUX  3a-
nad.

2. dopmynupyeT
MaTeMaTHYecKue T0-
CTaHOBKHM (DUHAHCOBO

9KOHOMHYCCKHX 3a-
aa4, IMepexoguT OT
OKOHOMHYCCKHUX  IIO-

CTaHOBOK 3aJa4 K Ma-
TEMAaTUYCCKUM MOJC-
JIAM.

3. CucremHo non-
XOJIUT K BEIOOpY MaTe-
MaTHYECKUX METOJIOB
u  UHGOPMALMOHHBIX
TEXHOJIOTUH Ui pe-
IICHUST KOHKPETHBIX
(UHAHCOBO-PKOHOMHU-
9YeCKHX 3a1ad B IPO-
(beccuonanbHOI 007a-
CTH.

4. Ananusupyer  pe-
3yJAbTaThl HCCIIENOBA-
HUS MaTeMaTHYeCKHX

IIUHA, CcIocoObl MareMaTuye-
CKOr'o aHajin3a JaHHBIX.

YMeThb: mpUMEHSATh MaTeMaTH-
YyecKMe METOJbI JJId IOoCTa-
HOBKHM M pEIIEHUs 3a/Jay aHa-
JIM3a TIPU OIIEHKE BBIOOpA OITH-
MAaJIbHBIX IYT€H U METOJOB J10-
CTHOKEHUS [IEJIEH.

2.3Hatb: GyHIAMEHTAIIbHBIE T10-
HSATHS, UJIeH aJIreOpBI U TEOMET-

pur, MATCMATHUYCCKOI'0 aHa-
JIn3a.
YMmeTs: MNPUMCHATb COOTBCT-

CTBYIOII[ME MaTEeMaTUIECKUE all-
TOPUTMBI U METOJBI IJIsi MOJie-
JUPOBAHUSI SKOHOMUYECKUX 3a-
ad.

4. 3HaTh: OCHOBHBIE (hyH[a-
MEHTaJbHBIE MaTeMaTHYEeCKHe
UeU, TOHATUS W TPUHIIMIIBI
MaTeMaTH4eCcKOro  MOJEIHPO-
BaHUSL.

YMeTb: TNPHUMEHSTh COOTBET-
CTBYIOLIME MaTeMaTHYECKHUE all-
TOPUTMBI ¥ METOJBI JJIST MOJIe-
JMPOBAHUS IKOHOMHUYECKHX 3a-
Jad B rpodeccroHanbHoi 001a-
CTH
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Mozenel (UHAHCOBO-
3KOHOMHUYCCKUX 3aJa4
U JienaeT Ha UX OCHOBA-
HHUN KOJIUYCCTBCHHBIC
M KayeCTBEHHLIE BEI-
BOJbI U PEKOMEHJALIUN
10 MPUHATHIO (UHAH-
COBO-’KOHOMHMYECKHUX
pelIeHU.

4, 3Harb: (¢yHIaMEHTAIbHBIC
MIOHATHS, UJIEH aNreOphl U Teo-
METpUU, MATEMaTUYECKOT0 aHa-
am3a.

YMeTh: TOpPUMEHATH HUHCTPY-
MEHTBl COBPEMEHHOM Marema-
TUKHU K aHaJIN3y Pe3yIbTaTOB HC-
CIIEJOBaHMSI ~ MaTeMaTHYECKHX
Mojieneil (pUHaHCOBO-3KOHOMHU-
YeCcKHUX 3a]a4 U JeslaTh Ha UX OC-
HOBaHUM KOJIMYECTBEHHBIE U Ka-
YECTBEHHBIE BBIBOABI M PEKO-
MEH/IAIUH 110 TPUHATHIO (PHHAH-
COBO-PKOHOMUYECKUX PEIICHUH.

VK- 10

Crnoco06-

HOCTh  OCYIIIECTB-
JSTh TOUCK, KPUTH-
YeCKU  aHAIU3HPO-
BaTb, 0000IaTh H
CUCTEMAaTU3UPOBATh
uHpOpMALHIO, HC-
M0JIb30BAaTh CUCTEM-
HbIW IOAXOJ JIA pe-
IICHHs] TOCTaBJICH-
HBIX 337124

1. YeTKo OIHKCHI-
BaeT COCTaB U CTPYK-
Typy TpeOyeMBbIX J1aH-
HBIX W HH(}pOpMaImw,
IPaMOTHO peain3yeT
mporeccsl ux coopa,
00paboOTKH M HHTEp-
MPETALINH.

2. OOGocHOBBIBacT
CYIIHOCTb IIPOUCX OIS~
IICTO, BBISIBJISCT 3aKO-
HOMEPHOCTH,  ITOHH-
MaeT MPUPOAY BapHa-
OCIIBHOCTH.

3. ®opmynupyer npu-
3HaK Ki1accudUKaImm,

BBIACIACT COOTBET-
CTBYIOLIHE emy
TPYIIBl  OJHOPOIHBIX
«OOBEKTOB», WIECHTH-
¢unupyer o0miue
CBOWCTBa  3JIEMEHTOB
OTUX TIPyNI, OLEHHU-

BaeT MOJHOTY PE3yJlb-
TaTOB  Kjiaccu(uka-
IIUH, TTOKA3bIBACT MPH-
KJIaJHOe Ha3HAYCHUE
KJ1aCCU(UKAITUOHHBIX
Ipymnit.

4.I'paMOTHO, JIOTHYHO,
apryMeHTHPOBAHO
dbopMupyeT coOCTBEH-
Hble  CYXKICHHS U
OLICHKH. Otnunuaer
(dakThl OT MHEHHH, UH-
TEpIpeTaluii, OICHOK
U T.JI. B PaCCY)KICHHIX
JIPYTUX  YYaCTHHKOB

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

VYMeTh: ONUCHIBATH COCTaB U
CTPYKTYpY TpeOyeMbIX JaHHBIX
1 MHpOopMauu

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

3.3HaTh: mpuemsl Kiaccupuka-
UM OOBEKTOB, MPUKIIAJHOE
Ha3HaYeHHe KJacCU(pUKALNOH-

HBIX TPYII
YMeTh: TPUMEHSATH TPHUEMBI
KIaccupuKauu 00BEKTOB,

IPUKJIAJHOE HAa3HAYEHUE KJac-
CU(PUKAIIMOHHBIX TPYIIT

4. 3nare: HMHpOpMALHMOHHYIO
6a3y st GOpMUPOBaHUS apry-

MEHTHUPOBAHHBIX  JI0Ka3aTellb-
HBIX CYKJICHUH.
Ymers:  Otnuyatrh (GakTel OT

MHEHHM, UHTEPIpETalni, OLe-
HOK U T.[I. B pPacCyKJIEHUAX ApY-
TUX YYaCTHUKOB JESTEIbHOCTH.
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5.3uate: OCHOBBI CHCTEMHOTO
OonucCaHus, 3aKOHbI JIOTUKH, HUC-
MOJIb3yeMbI€ B TIpOllecce MaTe-
MaTHYECKHUX J0Ka3aTeJILCTB.
YMeTb: apryMEeHTHPOBAaHHO U
JIOTUYHO TPEACTABISTH CBOIO
TOYKY 3pEHHUS TOCPEJCTBOM U
Ha OCHOBE CHCTEMHOI'0 OIIHCa-
HUS B TIPOIlECCE MareMaTHhye-
CKHX JI0Ka3aTeJIbCTB.

NESITETbHOCTH.
5.ApryMEHTHPOBaHHO
U JIOTUYHO HpPEJCTaB-
JSI€T CBOIO TOYKY 3pe-
HUS IIOCPEJICTBOM U Ha
OCHOBE  CHCTEMHOIO
OIUCAHMUSL.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Hucruminaa «MaTemaTukay SBISETCS AUCIUIUIMHON MOJTYJISI MATEMAaTUKHU U
uHdopmaTku (MHPOPMAITMOHHBIN MOJTYJIb) 00s3aTEIbHON YaCTH 00pa3oBaTeIbHON
nporpammsl 1o HarpasiaeHuto 38.03.01 Dxonomuka, npoduns «duHaHCH U OaH-
KOBCKOE JIeJI0», OUHO-3a04Hasi opma oO0ydeHus.

4. O0beM JUCUUILINHBI (MOYJIS]) B 32a4€THBIX ¢IMHULIAX U B aKaJleMu4e-
CKHX 4acax ¢ BblAeJIeHHeM 00beMa ayIUTOPHOM (JIEeKIUU, CEMUHAPHI) U CAMO-
CTOATEJIbHOM Pad0ThI 00yUaromuxcs (B ceMecTpe, B CECCHUI0)

Taomuna 2 — O0beEM TUCHUIUIMHELI B 3a4ETHBIX €IUHUIIAX U aKaJEMHUUYECKUX
yacax

N Bceero Cemectp Cemectp
Buj yueOHoii paGoThl o AucHu-
(B3/emua- | (MmomyJasb) 1 (MoayJab) 2
TJIHHE
cax) B (4acax) B (4acax)
OO0mas TPy10EMKOCTb THCIUTIIUHBI 6/216 92 124
Konmakmmuasa paboma — Ayoumopnute 40 20 18
3anaAmun
Jlexyuu 16 8 8
Cemunapul, npakmuieckue 3aHamusl 24 12 12
Camocmosmenvnas paboma 176 88 88
Buy Texy1iero KOHTpOJIst - KonrponesHas | KorTponsHast
pabora pabora

Byt npoMexxyTOuHOH aTTecTanuu 3a4eT 9K3aMeH

5. Conepxkanue NMCHUILVIMHBI, CTPYKTYPHUPOBAaHHOE MO TeMaM (pa3sje-
JIaM) TUCUMILIMHBI ¢ YKa3aHHEeM HX 00beMOB (B aKaJeMHYEeCKHX 4acax) U BHU-
0B Y4€OHBbIX 3aHATHH

5.1. Conepkanue TUCUMIIIIMHBI

Yacre 1 — JIuHeiinas anareopa.
Pazgea I. Cucremsl JIMHEHHBIX aJIre0pan4ecKux ypaBHeHH .
JIuHelHbIC MPOCTPAHCTBA.
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Pemenue cucreM MMHEHHBIX anredpandeckux ypaBHeHUN MeTo1oM ["aycca.
ApudmeTrueckue BEKTOpPbI U JIMHEIHBIE ONEpaluy HaJl HUMU. BexrtopHoe

npocrpanctBo R" [eomerpuueckuii emsict mpoctpancts R u R®. Jluneiinsie
mpocTpaHcTBa oOmiero Buja. JIMHEWHAs 3aBUCHUMOCTh CHUCTEMBI BEKTOPOB U €€
TE€OMETPUUYECKUN CMBICI. ba3uc M pa3MepHOCTh JIMHEWHOTO TPOCTPAHCTBA.
Koopaunatel BekTOopa B naHHoMm 0Oaszuce. [IpeoOpa3zoBaHue KOOpIUHAT BEKTOPOB
npu 3amene 6azuca. [logmpocTpaHcTBa TMHEHHOTO MMPOCTPAHCTBA.

n
CkanspHoe mpousBejieHHe BekTopoB B R'. EBKIMIOBO MpOCTPaHCTBO.
HepasenctBo Komu-byHsikoBckoro. JIJIMHBI BEKTOPOB U YTOJ MEXAY BEKTOpAMH B

n ~ ~ n
R". OproronanbHeiii 1 oproHopMupoBaHHbIii 6asucel B R . Koopaunarsr BekTopa
B oproroHambHOM ©Oazuce. Ilpomecc oproronammzanuu. OpTOTrOHAIBHBIC
JIOTIOJITHEHUS TTOAPOCTPAHCTB.

Pazoen II. Mampuuywt u onpeoeaumernu.

CrnoxxeHre MaTpUIl 1 YMHOXXEHUE MaTpUIbl HAa 4uCciI0. MarpuyHas 3amuch
CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHuM. Panr matpuubl. IIpoctpancTBO
pEIICHU OJHOPOAHOW CHCTEMBI, CBA3b €r0 Pa3MEPHOCTU C PAHIOM MATPHUIBI.
@dyHIaMEHTalbHAsl CHCTEMa PEIICHHH OXHOPOAHOW cHUCTEMBL. CBS3b MEXKIY
OOIIMMHU PEIICHUSIMU OJTHOPOJAHON 1 HEOJAHOPOIHON CUCTEM.

YMHOxkeHne Matpull. HeBbIpoxkJieHHbIE KBaJpaTHble MaTtpulbl. OOpaTHas
maTpuna. Haxoxnenune oOpaTHOM MaTpUllbl C TMOMOILBIO  3JIEMEHTAPHBIX
npeo6pazoBanuil. Pemenne Matpuunbix ypasHenuii suga AX =B,

Onpenenurenn © WX  CBOMCTBA. HemocpeAaCTBEHHOE  BBIYMCIICHHE
ONpENeNuTeNIed BTOPOro W  Tpereero mnopsaka. dopmyna pa3ioKeHHs
OTpeIeNIUTENs 0 CTpoKaM U ctonbiam. [Ipumenenue onpenenurenei: 1) kpurepuit
HEBBIPOXKICHHOCTH KBaJPaTHOW MATPHIIbL, 2) HAXOXKICHUEC PaHTa MaTpHUIbL; 3)
KPUTEPU CYIIECTBOBAHUS HEHYJIEBBIX PEIICHUN OMHOPOAHON CUCTEMBI JIMHEWUHBIX
anreOpanueckux ypaBHeHuii ¢ N HemssecTHBIMHM, cocTosmed u3 ' ypaBHeHnii; 4)
HaXOXJIEHUE PEIICHUsT CHCTEMbl JIMHEWHBIX anreOpanyeckux YypaBHEHUH I10
dbopmyne Kpamepa; 5) HaxoxkieHHEe 0OpaTHON MaTPUIBI.

Pa3zoen I11. Komnaexkchvle uucia u MHOZ0UJIEHbL.

KomruiekcHble 4ymcna © - JEWCTBHS  HAaA  HUAMHU. ['eoMmeTpudeckas
MHTEpHpETalns KOMIUIEKCHBIX YKcesl. Moysb U apryMeHT KOMIUIEKCHOTO yucia.™
Anrebpanueckass ¥ TpUTOHOMETpHUYecKass (HOPMbI 3aMUCH KOMILUIEKCHBIX YHCEI.
Kopuu N-oii crenenu u3 koMmekcHoro yncia. GopMyIrpoBKa OCHOBHOM TEOPEMBI
anreOphl.

OcHOBHBIE IOHATHS, CBSA3aHHbIE ¢ MHOrOwIeHamMu. Cxema ['opHepa 1 kopHU
MHOTOWIEHOB. Teopema besy. [/lenenne MHOroudsieHoB. PasnokeHune mpaBUIbHOU
Ipo0u HA CYMMY AJIEMEHTapHBIX IPOOEH.

Pazoen 1V. /luneitnvie npeoodpaszosanusn u Keaopamuumwle gopmol.
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Jlunetinple TpeoOpa3oBaHUs IPOCTPAHCTBA R". Jluneiinsie OIIEPATOPHI.
SAnpo um oOpa3 nuHEWHOro omneparopa. Marpuia JIUHEHHOrO OIepaTopa.
CoOcTBeHHbIC 3HAUCHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.

KBagpatuunbsie ¢opMmbl, uX MaTpuilbl B JaHHOM Oasuce. [IpuBenenue
KBaJIpaTUYHOW (QOpMBI K HOpMallbHOMY BHIy MetoioM Jlarpamxka. [IpuBenenue
KBaJIpaTUYHOU (POpMBI K KAHOHMYECKOMY BHJY IPHU TMOMOIIUM OPTOTOHAIHHOTO
npeoOpa3oBaHus. 3aKOH MHEpIUU KBaapaTUyHbIX (popm. Kputepuit CunbBectpa
3HAKOOIPEEICHHOCTH KBaJAPAaTUIHOU (POPMBI.

Pazoen V. Inemenmul ananumuyeckoi 2eomempuu.

[Ipsmass U TUNEPIUIOCKOCTH B N-MEPHOM NIPOCTPAHCTBE. YTOJN MEXKIY
TUIEPIUIOCKOCTAMH. PaccTosiHne OT TOukuM OO rumnepruiockoctu. Ilpsmas Ha
IJIOCKOCTU U B mpocTpaHcTBe. [Ipsmasi, oTpe3ok, 1yd B N-MEPHOM MPOCTPAHCTBE.
[110CKOCTh B TPEXMEPHOM MPOCTPAHCTBE.

[ToHsTHE O KPUBBIX BTOPOTO MOpPsAKa. DJUIMIC, TUNIepOoJia 1 napabosia, ux
CBOMCTBA M KAHOHUYECKUE YPABHEHUS.

[ToHsiTHE O MOBEPXHOCTSIX BTOPOTO MOPSAKA. DILTUTICOUIBI, TAPAOOIONIbl U
TUIEepOOJION b, UX KAHOHUYECKUE YPABHEHUS.

n
Beimykiibpie MHOKeCTBa B mpocTpancTBe R . TTomynpocTpaHcTBa, BBITYKIIBIE
MHOTOrpaHHble 00JacTU. CHCTEMBI JTMHEMHBIX HEPABEHCTB U UX T'€OMETPUYECKUI
CMBICJ. YTJIOBBIE TOUKH BBITYKJIBIX MHOTOTpaHHbIX oOJacTel. Brimykias o6onouka

cucTeMsl Touek B R".

Yacrs 2 — MaTtemaTH4ecKuil aHAJIN3.

Pazoen 1. Beeoenue 6 ananuz: mMHoxycecmea, pynkyuu.

JleMicTBUTENbHBIC YHCIIAa, UX CBOMCTBA. UMCIOBBIE MHOXKECTBA. DJIEMEHTHI
anreOpsl MHOkecTB. OO003HayUeHUs AJI1 CyMM M Mpou3BeneHuid. OKpecTHOCTb
Touku. OrpaHUYEHHbIC MHOXKECTBA. J[eKapTOBbI KOOPIUHATHI HA IJIOCKOCTH.

Yucnosbie pynkmun. Criocoosl 3aaanus GyHkuuii. O6macTe onpeaeieHus u
MHOXECTBO 3HaueHuil QyHkuuu. I'papuk Pynkauu. Crnoxnas u  oOpaTHas
byHkuun. XapakTepucTUKUA (YHKIUNA: YETHOCTh U HEYETHOCTH, MEPUOAUUYHOCTD,
MOHOTOHHOCTb, OTPAHUYEHHOCTb.

Crenennas, MTOKa3aTeIbHas U JorapupMuyecKas GyHKLIHH.
Tpuronomerpruueckne (GyHKIMH U OOpaTHBIE K HUM. DJEMEHTapHbIC (YHKIIUU.
CBolicTBa OCHOBHBIX 3JIEMEHTapHbBIX (PYHKIUH.

Pazoen I\. Ilpeden u nenpepwvienocme.

UYucnosbie mocaeaoBareabHOCTH. CIIOCOOBI 3a/1aHUsI TTOCIIEI0BATEILHOCTEH.
IIporpeccun. @opmyiia CIOXKHBIX IPOLIEHTOB.

[Ipenen mocnenoBaTeIbHOCTA M €r0 CBOMCTBA. EJIMHCTBEHHOCTH Ipeferna.
OrpaHuyeHHOCTh cxondllelca mnocienoBaTenbHocTu. llepexon k mpeneny B
HEpaBEHCTBAX, TEOpEMa O TPeX IMOCJEI0BATEIbHOCTIX. beckoHeYHO Manble U

7



OEeCKOHEYHO OOJIbIIIME IMOCIEeN0BATEILHOCTH, UX cBoiicTBa. CBOWCTBA MpPEAECIIOB,
CBSI3aHHBIC C ApU(PMETUIECKUMH JICHCTBHUSIMHU.

MoHOTOHHBIE  TOCHEenOBaTeNbHOCTH.  Teopema  Beliepmitpacca o
CYIIIECTBOBAHWH TIpe/esia MOHOTOHHOM OTPaHWYEHHOW IOCJIEI0BATEILHOCTH.
YHucio e.

[Ipenen ¢pyukuuu (o I'eiine). Pa3nuunble TUIBI TPEEIOB: OJJHOCTOPOHHHE
TIpEIeIIbl, peeibl B 0ECKOHEUHOCTH, OECKOHEUHBIE TIpeIeibl. beckoHeuHo Maibie
1 OECKOHEYHO OoJibIlie (PYHKIIMH, X CBOMCTBA.

CBoiicTBa mpesenoB, CBS3aHHbIE C apUPMETHUYECKHUMH JEHCTBUSIMH U C
HEpaBEHCTBAMH. 3aMeHa MIEPEMEHHON TIPH BRIYUCIICHUH TIpeesia (Tipeies CI0KHON
¢bynkuun). CpaBHeHHE O0ECKOHEUHO MaJbIX (YHKIMN: YKBUBAJICHTHbIE (PYHKIUH,
cumaoun 0(f).

IlepBelii M BTOpOW 3ameuarenbHble mpenensl. DopMmyna HENPEPBIBHBIX
IIPOLIEHTOB.

HenpepriBHOCT, QyHKIIMM B TOYKe. HempepbIBHOCTH CyMMBI, Pa3HOCTH,
IIPOU3BEJEHUSI U YACTHOTO HENPEpPBhIBHBIX (yHKUMUA. HernmpepblBHOCTh CI0KHOU U
oOpatHoil (Qynkiuu. HemnpepslBHOCT 3yieMeHTapHbIX (yHKIU. Teopema o
COXpAaHEHUHU 3HaKa HenpepblBHOW ¢QyHKIUM. Toukn paspeiBa (YyHKIUH, HUX
KJ1accuuKanusi.

CaoiicTBa (hyHKIUH, HENPEPBIBHBIX HAa OTPE3KE: TEOPEMBI O CYIIECTBOBAHUU
KOpHS, O TMPOMEXYTOUYHBIX 3HAUYEHUSX, OO0 OrpPaHMYEHHOCTH (YHKIHH, O
JOCTUKEHUH HauOOJbIIEr0 U HAUMEHBILIErO 3HAYCHHUM

Pazoen ll. Jlugpghepenyuanvnoe ucuucnenue @yukuuit 00HoI
nepemeHHolu.

[IpousBoanas gpyukimu. duddepenuupyemocts u Auddhepenuman GyHKIUH.
HenpepsiBHocTh nuddepentupyemoit pynkuuu. IlpaBuna auddepenumpoBanus
CYMMBI, Pa3HOCTH, POU3BEICHUS U YACTHOTO ABYX (DYHKIIHA, CII0)KHOU 1 0OpaTHOM
¢bynkuuid. [Ipon3BogHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMA.

['eomeTpuyeckuii CMBICT TPOU3BOAHOW U uddepeHnnana (yHKIHUH.
VYpaBHEeHUE KacaTenbHON K TpauKy QyHKIHUU.

DOnacTUYHOCTh (PYHKLUHUH, €€ CBOMCTBA © TE€OMETPUYECKUH  CMBICIH.
Jlorapudmuueckas mpousBoHasi. 3ajada O paclnpeaesieHul HaJTIOrOBOT0 OpEeMEHH.

JlokaneHblli 3KCcTpeMyM (yHkiuu, Teopema Depma. Teopembr Pois,
Jlarpanxka u Komm mist nuddepeHImpyeMbix QyHKITUi.

[IpaBuio JlonuTains pacKpbeIThsI HEONIPEAEICHHOCTEN.

[IpousBoansie u quddepeHnansl BICIIUX MOPSIKOB.

®opmymna Teitnopa (MaxkiopeHa) ¢ ocTaTouHbIM WieHOM B (hopmax Jlarpanka

u Ileano. Pasnoxenue Qpynkuumii e*, sinx, cosxX, (L+X)“, In(1+x) mo ¢popmyie
MakxiiopeHna.



[IpuzHak MOHOTOHHOCTH (DYHKIMH Ha WHTepBajie. [locTaTtouHoe ycioBue
JIOKaJIbHOT'O 3KCTPEMYMa.

Boinykibeie (BorHyThie) (QyHKIUHU. JlocTaTo4yHbIE YCIOBHUS BBITYKIOCTH
bynkiun. HeoOXoauMblil U JOCTaTOYHBINA MPU3HAKUA TOYKH MEeperuoa.

AcumnroTsl rpaduka QyHkiuu. OOmas cxema uccienoBaHus (QYHKIUU U
MOCTpOEeHUs ee rpaduka.

OTpickaHne HauOOIBIIETO U HAMMEHBIIIETO 3HaYCHUH (PYHKIIUK Ha OTpE3Ke.

Pazoen |\N. Humezpanvnoe ucuucienue gynkyuii 00HoI nepemeHHoll.

[TepBooOpasHast u HeompeaeIeHHBIM WHTerpai. Tabauia HeonpeaeIeHHbBIX
uHTerpanoB. CBOICTBAa HEOINPEAEIICHHOIO HWHTErpaia. 3amMeHa IEpEMEHHOM B
HEOIPEAECICHHOM UHTErpalie, HHTETPUPOBAHUE 110 YACTSIM.

WNuTerpupoBanue panvoHANbHBIX (YHKIUN. VHTErpupoBaHHE HEKOTOPBIX
KJIACCOB MPPALMOHAJIBHBIX U TPAHCIEHACHTHBIX (QYHKIHI.

Onpenenennblii uHTerpan (mo Pumany) u ero coiictBa. MHTErpupyemoctsb
HEeINpEepPbIBHON (QYHKLIUH.

WNHTerpam ¢ NepeMeHHBIM  BepXHMUM IpeaesioM.  CylecTBOBaHHE
nepBooOpa3Hoil A HenpepblBHOM (yHKunU. @opmyna HeroTona-JleiiOHuna.

3aMeHa IEPEMEHHOW B OIPEACIICHHOM HHTErpajle, MUHTETPUPOBAHHUE IIO
qacTaM.

['eomeTpuyeckre TPUIOKEHUS ONPEAEICHHOTO HHTErpajia: BBIYMCIICHHE
TUIOIIAAN KPUBOJMHEWHOMN TPATICLIHH.

HecoOcTBeHHBIE MHTErpalibl C OECKOHEYHBIMU IIPEIeIaMi HHTETPUPOBAHMSL.
Nurerpan Diinepa-Ilyaccona.

Pazoen V. /lugphepenyuanvrnoe ucuucnenue

@yHKyUuU HECKOIbKUX nepeMEeHHbIX.

IMpoctpanctBo R". CBoiicTBa paccTosiaus. OKpecTHOCTh TOYKH. BHYTpeHHHME
U TpaHUYHbIE TOYKM MHOXKeCTBA. OTKPBIThIE U 3aMKHYThIE MHOXECTBA.
N3051upoBaHHbBIE U MPEIETbHBIE TOUKM MHOXeCTBa. OTpaHMUYEHHbIE MHO>KECTBA.

CXOIMMOCTh TOCIIEN0OBATENBLHOCTH TOYeK B R", ee 3KBMBaJIEHTHOCTH
MTOKOOPMHATHOM CXOIUMOCTH.

OYHKIIMM HECKOJIBKUX TMepeMeHHbIX. [loBepXHOCTHM (JIMHWUHK) YPOBHS
(GyHKUIHU.

[Ipenen u HeNpepbHIBHOCTh (DYHKIIMM HECKOJBKUX MepeMeHHbIX. CBOMCTBA
GyHKIMA, HENPEpPHIBHBIX HA  3aMKHYTOM  OTPAaHUYEHHOM  MHOXECTBE:
OTPaHUYCHHOCTD, JOCTHKEHNE HAanOOJIBIIIET0 1 HAUMEHBIIIET0 3HAUCHUH.

Yactable mpousBoaHbie, nuddepeHupyeMocTs, auddepeniman GyHKIHN
HECKOJIbKUX mepeMeHHbIX. JloctaTtouHoe ycnoBue AudPepeHIupyeMocTH.
HenpepsiBHOCTh qudhepentiupyemoit pyHKITHN.

[IpousBognast cnoxkHodt (QyHkiuu. [Ipow3BogHass 1O HAMPaBICHUIO,
rpaaueHTt. CBOMCTBA rpaueHTA.

DnacTUYHOCTh (PYHKIIMN HECKOJIBKUX MIEPEMEHHBIX.
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OnHoponanble GYHKIIMHM HECKOJIBKUX NepeMeHHbIX. Dopmyra Dinepa.

YacTHple DIPOM3BOJHBIE BBICIIMX IOPSAAKOB. Teopema O paBEeHCTBE
CMEILIAaHHBIX TPOU3BOJHBIX.

DKcTpeMyMbl (DYHKIMI HECKOJBbKUX MepeMeHHbIX. HeoOxomumoe ycrmoBue
KCTpeMyMa. J{0CTaTOYHOE YyCIIOBHE SKCTPEMYyMA.

Breimyxibie MHOXecTBa B R". Boimykisie (BorHyThIe) (QYHKIIMA HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumoe 1 10CTaTOYHOE yCIIOBHUE BBIMYKJIOCTH. JlocTaTrouHoe
YCIJIOBUE BBIMTYKIJIOCTH BB MU PepeHrpyemMoit pyHKIuU.

DOKCTpeMyMbl BBIMYKIBIX (BOTHYTHIX) ¢yHKIui. Teopema o riodaibHOM
XapakTepe IKCTpeMyMa BhIMYKJIONW (QyHKIMU. Teopema O TOCTHKCHUH BBIMTYKJION
byHKUIMEN r100aIbHOr0 SKCTpEeMyMa B CTAllMOHAPHON TOUKE.

VYCnoBHBIM 3KCTpeMyM (YHKIMK HECKOJIbKUX TMEepeMEHHBIX. MeTon
VCKJIFOUYEHHS IEpEMEHHBIX. MeToa MHOXKuTenen Jlarpanxka.

Meron nammenbmiux kBajapatoB (MHK). IToxbop mapameTpoB JavHEHHOM
¢bynkunn MHK-meTonom. CrucreMa HOpMalIbHBIX YpaBHEHUU.

HaxoxneHnue rinobanbHbIX 3KCTpeMyMOB quddepeHurpyeMon GyHKIUU Ha
3aMKHYTOM OI'PAHUYEHHOM MHOXECTBE.

Pazoen V1. Humezpanvnoe ucuucieHue QyHKUuil  HeCKOJAbKUX
nepemMeHHbIX.

KpatHbie (IBOMHBIE) HHTErpaibl, HX CcBoHcTBAa. C(CBeAeHHE KpaTHOTO
MHTErpaja K IOBTOPHOMY.

dopMyna 3aMeHbl MEPEMEHHBIX B JIBOMHOM HHTerpaie. lcnonb3oBaHue
NOJIIPHBIX KOOPAHWHAT ISl BBIYMCIEHUS ABOMHBIX MHTETPAJIOB.

HecoOcTBeHHBIE KpaTHbIE UHTETPAJIBI.

Pazoen Vl1l. Paow.

Yucnobie psaapl. CxomguMocTh W cymMma psiiga. HeoOxommmoe ycioBue
CXOJIUMOCTH.

UucnoBele psaabpl ¢ HEOTPUUATEIBHBIMUA YJIEHAMH: KPUTEPUM W TPU3HAKH
CXOIUMOCTH (TIEpBBIA U BTOPOM MpHU3HAKU CpaBHEHMs, mpusHak [lamambepa B
npenenbHol (opme, MHTErpAIbHBIN PU3HAK).

3nakouepenyronmecs psaabl. [Ipusznak Jleiionuma. Onenka ocraTtka psja.

AOCOIOTHO U YCIIOBHO CXOJSIIMECS YUCTIOBbIE psifibl. CBOMCTBA aOCOMIOTHO
Y YCIIOBHO CXOZSLIUXCS PAIOB.

Crenennbie psanel. Teopema Abens. MHTepBan M paguyc CXOAMMOCTH
CTENEeHHOro psana. CBOMCTBA CTENEHHOIO PsA/la HA HHTEPBAJIE CXOAUMOCTH.

Psner  Makmopena. Pasznoxumocts B psn  MakjopeHa OeCKOHEUHO
muddepennupyemoir  GyHKIMM ¢ TPOU3BOAHBIMU, OTPAaHUYCHHBIMU B

COBOKYIHOCTH. Pasnoxenus Qpynkumii €*, sin x, Cosx, (L+X)“, In(1+x) B pan

MakxiiopeHna.
Pazoen V1IIl. Obviknoeennvie oughgpepenyuanvuvie ypasnenus.
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OObIKHOBEHHBIE AU(depeHLInaIbHble yPAaBHEHUS IMEPBOrO IMOPSAKA, HX
pemenusi. Hopmanenas gopma ypaBHeHus nepBoro nopsiaka. [lone nanpasienwit,
UHTErpainpHble  KpuBble. 3agada Komm. Teopema o0 cyliecTBOBaHUM U
€AUHCTBEHHOCTH peuieHus 3anadyn Komm s ypaBHEHUS NEPBOTO MOpsJIKa B
HOpMasbHOM (popme. OOmIee U yacTHOE pelieHus: ypaBHeHus. OOLuil HHTErpail.
OcoOble peleHusl.

YpaBHeHUsT IIEPBOro MOpsAJKa, HHTETPUPYEMBIE B KBaJgpaTypax: ¢
pa3lENAIMMMACS  IIEPEMEHHBIMU,  OJHOPOJHBIE,  JIMHEHHbIE, bepHyIn.
ABTOHOMHBIE ypaBHEHUSI M UX CBOMCTBAa. MeTOoJ BapHallMM TPOU3BOJIBHON
nocTosiHHOW W Metoa bepuymmm pemenuss audQepeHuanbHbIX  ypaBHEHUN
IIEPBOTO NOPsJIKA.

Jluneiinpie auddepeHunanbabie  ypaBHeHus. IIpocTpaHcTBO perieHui
JUHEMHOTO OJHOPOJHOTO YypaBHEHUs, (yHIaMEHTaJbHAas CHUCTEMa pEIICHUM.
Onpenenutens BpoHckoro cuctemsl pemieHuid. CTpyKTypa OOILIEro pelieHHs
JIMHEWHOTO HEOJHOPOJAHOTO YPaBHEHHSI.

JIuneinble ¢ depeHnaIbHbe YpaBHEHUS C ITOCTOSIHHBIMU
ko3 purmeHTamMu (Ha puMepe YpaBHEHUI BTOPOTO MOPSIZIKA).
XapakTepucTUYeCKoe YypaBHEHHME U (yHIaMEHTalbHas CHCTEMa pelICHUN
OJHOPOAHOrO YypaBHeHUdA. IlocTpoeHHEe YaCTHOrO pELIEHUs HEOAHOPOIHOIO
YPaBHEHMSI C IPABOM YacThIO CIIELUAIBHOTO BHJA METOAOM HEOIPEAEIEHHBIX
K03 PUITEHTOB.

OnmHOpOIHBIE  CHUCTEMBI  JIMHEHMHBIX  YPaBHEHUHM C  NOCTOSIHHBIMH
koadunmentamu. BekropHas 3anuck, matpuiia cucreMbl. COOCTBEHHBIC 3HAYEHUS
U COOCTBEHHbIE BEKTOPbl MATPHUIbl CHUCTEMbl, YaCTHbIE PELIECHUS CHUCTEMBI.
@OyHIaMEHTaIbHbII HA0Op pelIeHuil U 00lllee peleHue CUCTEMbl YpPAaBHEHUHN B
cllydae CyIllecTBOBaHUsI Oa3zuca U3 cOOCTBEHHBIX BEKTOpOB. [locTpoenue obuiero
pelIeHns ¢ MOMOIIBIO METOAA UCKIIFOUEHHUSI HEN3BECTHBIX.

3amayn  >KOHOMHMYECKOW JUHAMUKH, NPUBOASIINE K OOBIKHOBEHHBIM
nuddepeHnnanbHbIM ypaBHeHUSIM. MoJIe eCTeCTBEHHOTO POCTa.

5.2. Y4yeOHO-TEeMAaTHUYECKU IIJIAH

Ta6numa 3 — ConeprkaHue ydeOHO-TEMAaTHUSCKOTO TIaHa U3YUSHUS TUCITUTLINHBI

Ne TpynoeMKkocTh B yacax
n/m AynuropHast pabora Dopmer
Hawnmenosanue CeMmu- Camo- | Tekyuiero
TeM (paszenoB) Beero | 06 HAPBL 1 3aHATHS B CTOS- | KOHTPOJIA
AACTNTITAHBI Jlexuu | mpakTH- | WHTepakTHB- | TE/IbHAA | yCHCBAC-
tat Yyeckre | HbIX hopmax pabora MOCTH
3aHATHS
1 cemecTp
1 | Cucrempr mumeii- | 10 [ 2 (1 1 | 0,5 | 12 | Camo-
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HBIX anreOpande- CTOSI-TEJb-
CKUX ypaBHEHMWII. HBIE  Da-
Jluneiinple  mpo- OOTEL.
CTPAHCTBA. VYuyactue B

2 | Marpuusl u ompe- | 10 2 1 1 0,5 12 pereHnn
JICITUTEITH. 3ajady  Ha

3 | KommekcHbie 12 2 1 1 0,5 12 MpaKkTHye-
4yuciaa W MHOTO- CKHUX 3aHS-
YJICHBI. tusax. Co-

4 | JIuneiinsie npeo6- | 14 2 1 1 0,5 12 Oecenosa-
pa3oBaHUsI U KBa/l- HUS 110 JI0-
paTHYHBIC ()OPMBI. MaITHUM

5 | Dnementsl a”amu- | 12 2 1 1 0,5 12 3alaHHAM.
THYECKOH TeOMeT- Kon-
puu. TpOJIbHAA

6 | Beexenne B ana- | 10 2 1 1 0,5 12 pabora.
JU3: MHOXECTBA,
byHKIUH.

7 | Ilpenen u nempe- | 10 4 1 2 1 8
PBIBHOCTb.

8 | Audbdepennmans- | 14 4 1 4 1 8
HOE HCYHCIICHHUE
byHKUMi  oxHOM
MIEPEMEHHOM.

HToro 92 20 8 12 5 88

2 ceMecTp

9 | Unrerpanshoe uc- | 30 4 1 2 1 16 Camo-
YucIeHue  (PyHK- CTOS-TEJb-
oUi OJHOH Iepe- HBIE  pa-
MEHHOM. OOTBI.

10 | Auddepenimans- | 24 4 1 2 1 18 VYuyacrue B
HOE UCUHCIICHHE peleHun
dhyHKITIN He- 3aJa4  Ha
CKOJIKUX  Tiepe- MpaKTHye-
MEHHBIX. CKHUX 3aHSI-

11 | UnrerpansHoe uc- | 18 4 2 2 1 18 tusx. Co-
yucieHne  QyHK- OeceoBa-
UM  HECKOJBKHUX HUS 10 J10-
MIEPEMCHHBIX. MallHUM

12 | Pansl. 23 4 2 2 1 18 3aJlaHUM-

13 | OObIKHOBEHHBIE 29 4 2 4 1 18 sM.  Kow-
nuddhepeHIratb- TpOJIbHAs
HBIE YPaBHEHUSL. pabora

14 | Uroro mo aucum- | 124 20 8 12 5 88
TJIMHE
B nenom 216 40 16 24 10 176 Cornacuo
N0 AUCUHHUILINHE yueOHOMY

TUIaHY:
Uroro B % 100 68

5.3. Conep:kaHue CeMMHAPOB, MPAKTUYCCKUX 3AHATHI

Tabnuna 4 — TeMbl TUCHUTUIMHBI, GOPMBI IPOBEACHUS U COJEPKAaHUE CEMUHAPOB U MPAKTUUYECKUX

3aHATUU
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[lepeuenpb BOompocoB it 00CYXI€HUS HA CEeMHHAP-

HanmenoBanue tem ®opMbl
CKHUX, IPAKTUYECKUX 3aHATUAX, PEKOMEHIYEMBIE UC-
(pa3nmenoB) nUCIIH- MIPOBEACHUS
TOYHUKHU U3 pa3aenoB 8,9 (yka3bIBaeTcs pasjien U Mo- .
IUJITMHBI . 3aHATUN
PSAAKOBBIA HOMEP UCTOYHMKA)
Tema 1. Pemenne  cucreM — nmHEHHBIX — anreOpamdeckux | OOCykaeHue
CucreMpl JTMHEWHBIX | ypaBHEHUH MeToJ0M ['aycca. 'eomeTpuueckuie BEKTOPBI | TEOPETHUECK
anredpanvyecKux Ha IUIOCKOCTH U B MPOCTpaHcTBe. JIMHEHbIe onepaluy | UX BOMPOCOB.

ypaBHeHUH. JluHen-
HBIE IPOCTPAHCTBA

Hag Bekropamu. Koopaunatel Bektopa. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB. [[1Ha BEKTOpa U yrojl MeX1y
BeKTOpaMu. JIMHEHHas  3aBUCMMOCTb. basuc u
pa3MepHOCTh JIMHEWHOTO MpocTpaHCcTBa. PasnokeHue
BekTopa 1o Oasucy. IIpeoOpazoBanue KOOpAWHAT
BEKTOPOB Mpu 3aMeHe Oa3uca. CTaHgapTHOE CKaIsipHOE
IIPOU3BECHNE BEKTOPOB. JlIMHBI BEKTOPOB U YIoj
MeXxay BekTopamu. HaxoxaeHue KoopAuHAT BEKTOpa B
OpPTOTOHAJILHOM Oazuce.

Pexomennyembie ucrounuku: pasznen 8, a[l], a[2],0[1],
0[3]

Pewmenne 3a-
Ja4d 1Mo Tema-
TUKE TPAKTH-
YecKoro 3a-
HATUS B WH-
TEPaKTUBHOMN

dopme.

Tema 2.
Martpuuel u omnpene-
JIUTEIIN.

JluHeliHbIe omepalnuy HaJ MaTpullamu. Beruucienue
paHra MATPHUILIbI METOJI0M 3JIEMEHTAPHBIX
npeoOpa3oBaHuil. YMHOXKEHHE M TPAHCIIOHUPOBAHUE
Mar-pull. MaTpuyHas 3anuMch CHUCTEM JIMHEMHBIX
anreOpanveckux  ypaBHeHHM.  HeBBIpOXKIEHHOCTH
KBajipaTHbIX MaTpull. HaxoxxneHnue oOpaTHON MaTpHIlbI
C TIOMOIIIBIO AJIEMEHTAPHBIX MpeoOpa3oBanuii. Pemenue

Ob6cyxnenue
TeopeTHye-
CKMX BOIIpO-
COB.
Pemenue 3a-
a4 Mo Tema-
TUKE TMPAKTHU-

JIMHENHBIX MATPUYHBIX YPABHEHMI. YEeCKoro 3a-
Brruucnenue onpenenuTenei. [IpuMeHeHue | HATUS B UH-
ONPEACIIUTENEH. Kpurepuit HEBBIPOKIAECHHOCTU | TEPAKTUBHOM
KBaJipaTHOW MaTpullbl. HaxoxneHue panra matpuibl. | hopme
Kpurepunii  cymecTBOBaHHMS HEHYJIEBBIX  PEIICHHUU
OJTHOPOJHOM CHUCTEMbI JIMHEHHBIX anredpanyecKux
ypaBHeHU. HaxoxaeHre penieHrst CHCTEMBI JIMHEHHBIX
anreOpandyeckux ypaBHeHu#M mo ¢opmynam Kpamepa.
Boruncnenue o6paTHON MaTpHIIbL.
Pexomennyembie ucrounuku: pasznen 8, a[l], a[2],0[1],
0[3]
Tewma 3. OcCHOBHBIE TOHATHUS, CBsS3aHHble ¢ MHorowieHamu. | O6cyxaeHue
KommiekcHeie uncna | PaznmokeHue  mpaBWIBHOW — ApoOM  HA  CYMMY | TEOPETHYECK

1 MHOTI'OYJICHBI.

AIIEMEHTAPHBIX IPOoOeii.

KomimiekcHple 4uciaa wu HGIZCTBHSI HaaQ HUMHU B
anredpanveckoit dopme. I'eomeTpuueckas
HUHTCpHpCTAlld KOMIIJICKCHBIX YHCEII. MOHy.TIB u
apryMeHT KOMILJIEKCHOTO uucia. TpuroHomerpudeckas
dbopma 3amucu KOMIUIEKCHBIX YHCEN. YMHOXCHHE H
JIeJIeHNe KOMIUIEKCHBIX YHCel B TPUTOHOMETPHUYECKOMN
dbopme. @opmyna Myaspa. Kopau n-oii creneHu u3
KOMIIJIEKCHOTO YHUCIIA.

Pexomenyembie uctounuku: pasaen 8, a[1], a[2], 6[5]

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

dbopwme.

Tema 4.
Jluneiinpie mpeoOpa-

JIuHeitHble 0TOOpa)KeHUs 1 JIMHEIHbIE TIPe00-pa3oBaHUs
BEKTOPHBIX  NPOCTpaHCTB. M3MeHeHue  MaTpHIlbl
JUHEeWHOro mnpeoOpa3oBaHUsl MpU 3amMeHe Oaswuca.

Ob6cyxnenue
TEOPETHYECK
UX BOIPOCOB.
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30BaHUS M KBajpa-
THUYHBIE (POPMBI.

MaTtpunbl  OPTOrOHANIBHBIX U CaAMOCOMNPSKEHHBIX
npeoOpa3oBaHuii B OPTOHOPMHUpPOBAHHOM  Oasuce.
CobOcTBeHHbIE 3HAYEHHS M COOCTBEHHBIE BEKTOPBI
JUHEWHBIX TpeoOpazoBanuii. CBOICTBAa COOCTBEHHBIX
3HaYEHUHN U COOCTBEHHBIX BEKTOPOB.

KBagparuunbeie ¢opmMbl Ha BEKTOPHOM IPOCTPAHCTBE.
WN3menenue warpuipl KBaApaTUYHOH (OpMBI  MpHU
3ameHe Oasuca. [IpuBenenue kBagpaTHUHONW (HOPMBI K
HOpMajbHOMY BHIy MeTonoM Jlarpamxka. IlpuBenenue
KBaJpaTUYHON (POpPMBI K KAHOHMYECKOMY BHIYy NpHU
MTOMOLITA OpPTOTOHAJILHOTO npeoOpa3oBaHusl.
HccnenoBanue kBajpaTuyHON (GOpMBI HA 3HAKOOPEIe-
JIEHHOCTH 10 KpuTeputo CuibBecTpa.

Pexomenyembie ncrounuku: paznaen 8, a[l],a[2], 6[1],
6[3].

Pemenne 3a-
Jad II0 TeMa-
TUKE TMPAKTHU-
YEeCcKOro 3a-
HATHS B WH-
TEPAaKTUBHOMN

dbopwme.

Tema 5.
ONEMEHTHl aHaJIUTH-
YECKOM T€OMETPUHU.

[IpsmoyronbHas nekapToBa CHCTEMA  KOOpJHHAT.
Paccrosinne Mexay Toukamu. Paznuunbie  crocoObl
3a7aHus NPAMON Ha MIIOCKOCTH. [IpsiMble U MIIIOCKOCTH B
TPEXMEpPHOM MPOCTpaHCTBE. B3auMHOE pacnosiokeHue
NPAMBIX HAa MJIOCKOCTU U TJIOCKOCTEW B MPOCTPAHCTBE.
[lnockocTn pa3inM4yHOM pa3MEPHOCTH B MHOTOMEPHOM
MPOCTPAHCTBE.

OO6cyxneHue
TeopeTHYe-
CKHX BOIIPO-
COB.
Pemenne 3a-
Ja4 1o Tema-
THUKC IIPAKTHU-

Onnunc, runepOoja M napabosia, MX CBOWCTBA U | YECKOIO  3a-
KaHOHWYeckue ypaBHeHus. [lpuBeneHue  oOwIero | HATUS B MH-
YPaBHEHUs KPUBOM BTOPOrO MOPsSAKA K KAHOHUYECKOMY | TEPAaKTHUBHOU
BH]TY. dopme.
Pexomennyembie ucrounuku: paszgen 8, a[l], 6[1], 6[3],
0[5]
Tema 6. YucnoBele pyHKIMU. XapaKTepUCTUKU (QyHKIMIA: yeT- | OOCyxIeHue
BBenenne B aHanmu3: | HOCTh M HEYETHOCTh, MEPUOJUYHOCTH, MOHOTOHHOCTb, | TEOPETUYE-
MHOXeECTBa, (yHK- | orpaHMYeHHOCTb. JInHeiiHas U kBajgpaTuyHas GYHKIUHU | CKHX BOIPO-
LUH. n ux rpaduxu. CnoxxHas v o0patHas QyHKIUU. DIEMEH- | COB.
TapHble QyHKIMH. PekoMeH1yeMble HCTOYHMKH: pasaen | Pemenue 3a-
8, a[1], 6[2], 6[4], Jad Mo Tema-
THUKE IPaKTHU-
YECKOro 3a-
HATUS B WH-
TEPaKTUBHOMN
dopme.
Tema 7. [Ipenen uucnoBoi mocnenoBaTenbHOCTH. Briuncienue | O6cyxnenue
IIpenen wu Hempe- | IpeAenoB MOCIEAOBATEIBHOCTEN € HCIOJIB30BAHUEM: | TEOPETUYE-
PBIBHOCTb. oTpesieNIeHUS; CBOICTB, CBSI3aHHBIX C | CKUX BOIIpO-
apu(pMETHYECKUMH JCUCTBUSIMH; TEOPEMBI O TpeX | COB.
MOCJIEI0BATEIbHOCTSX. Pemenue 3a-
Bbruucnenne mpenenoB  (yHKIMA ¢ TOMOIIBIO: | Jlady MO TeMa-
OlpeseNieHusl; TEOpeM O CBOICTBaX IMpenesoB; | TUKE MPaKTH-
«3amMedaTebHbIX» IIPENIETIOB. PackpeiTue | ueckoro 3a-
HeonpeneneHHocTed. CIIeNCTBUS W3 3aMeYaTelIbHbIX | HATHS B HH-
npenenoB. CpaBHeHHE OECKOHEYHO MalbIX (YHKIMH: | TEpaKTUBHOU
SKBHUBAJIEHTHBIE (YHKIMH, cuMBoJ. [Ipumenenue 3tux | popme.

MOHATUM ITPU BBIYMCIIEHUU TIPEIEIIOB.
HenpepeiBHOCT, QyHKIMM B TOouke. MccnenoBanue
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TOYEK pa3pbiBa (QyHKIUU. ACUMOTOTHI K Tpaduky
¢ynkuuu. CBoiicTBa (QyHKIMI, HENPEpPhIBHBIX Ha
OTpe3Ke.

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

Tema 8.
Huddepennmanbaoe
ucUuciIeHue  QyHkK-
LU OJTHOM TIEpEMEH-
HOMU.

[MpousBomuass  pynkuuu.  JuddepeHnmpyemMocTs,
muddepennman. HenpeprsiBHOCTh mudPepeHmmpyemoit
¢bynkuuu. IlpaBuna guddepeHIUpOBaHUS CYyMMBI,
Pa3HOCTH, MPOU3BEACHUSI U YACTHOTO IBYX (DYHKIMIA,
CIIOKHOW M oOpatHOi (yHkuuid. [IpaBuia BeIYHMCICHUS
muddepennmana. [IpousBoHbIe OCHOBHBIX
aJIeMeHTapHbIX GyHKUuH. [Ipon3BoaHas OKa3aTenbHO-
CTENIEHHOH (YHKIIUH.

Huddepennnan byHKIMH. Hcnonp3oBanue
muddepennmana s MpUOTMHKCHHBIX BBIYUCICHHUH.
[IpousBoHas byHKIUH, 3aJaHHOU HESBHO.
DnacTUYHOCTh byHKIUH. Jlorapudmmueckas
IIPOU3BOJIHAS.

JlokanbHblii 3xcTpeMyMm ¢yHkiuu. Teopema @epma.
Teopembl  Pomnst, Jlarpamxa wu  Komm s
mubdepernuupyembix  ¢ynkuuii. IlpaBuno Jlomurans
PacKpBITHUS HEOIPEIETIEHHOCTEM. Haxoxnenue
MIPOMEXYTKOB  BBIYKJIOCTH, BOTHYTOCTH (DYHKIIHU.
Touku neperuoda.

HaubGonpiiee u HauMmeHbliee 3HaueHus (QyHKUUH,
HeTpepbIBHOW Ha oTpe3ke. Mccnenopanue GyHKIMM U
MOCTPOEHUE TPa(UKOB.

Paznoxxenne  Qynkmmii mo  dopmyne  Teiinmopa
(Maknopena). PackpbiTue HeompeaereHHOCTeH ¢
nomouisio popmyiiel MakiiopeHa.

Pexomenayemblie ucTouHuKu: paszaen 8, a[1], 6[2], 6[4],
0[5]

OO6cyxnenue
TeopeTuye-
CKHUX BOIIPO-
COB.
Pemenune 3a-
Ja4d 1Mo Tema-
TUKE TMPaKTH-
Yeckoro 3a-
HATUS B WH-
TEPaKTUBHOMN

dopme.

Tema 9.

WNHrerpanbHOE  HC-
quciaeHne QyHKUUH
OJIHOM IIEPEMEHHOI.

Heonpenenennslit WHTErpa: METOJIBI
HETIOCPEICTBEHHOTO WHTETPUPOBAHUS, 3aMeHa
MIEPEMEHHOM, MHTETPUPOBAHUSA 1o JacTsM.
HNuTterpupoBanne paninoHATbHBIX (YHKIIUH.

Brruncnenue onpeeneHHbIX HHTErpaioB: Mo Gopmyse
Hrrorona-JleiiOHuma, ¢ HCHOIB30BAaHUEM  3aMEHBI
MIEPEMEHHOM, METOJOM HHTETPUPOBAHHUS IO YACTSIM.
I'eomerpuueckue MIPUIIOKEHUS OTIpeIeTICHHOTO
WHTETpaJia: BBIYHMCICHHE IUIOMAAM KPUBOJIMHEHHOU

Ob6cyxnenue
TeopeTHye-
CKHX BOIIPO-
COB.
Pemienne 3a-
Jad 10 TeMa-
THUKE TPAKTHU-
YeCcKoro 3a-
HATHSA B WH-

Tparenuu. TEPaKTUBHOU
Heco6cTBeHHBIE MHTETPAIBI. dopme.
Pexomenayembie ucrounuku: pasaen 8, a[1], 6[2], 6[4],
0[5]
Tema 10. OtkpeiThie W 3aMKHYThle MHOXectBa (B R2). | Ob6cyxaenue
Huddepenunansioe | CXOAUMOCTh MMOCIENIOBATEIBHOCTH ToueK. (DYHKUIUH | TeOpeTHue-
UCYHCIIEHUE HECKOJIbKUX TepeMeHHbIX. [loBepxHOCTH (IMHHMM) | CKUX BOIPO-

(GYHKIIMKM ~ HECKOJIb-
KHX NI€PEMEHHBIX.

ypoBHA (yHKUMU. OnHopomHble ¢(yHkuuu. Popmyna
Oiinepa. llpenen ©  HenmpephIBHOCTh  (YHKIHMH
HECKOJIbKUX IEPEMEHHBIX. YacTHble NPOU3BOJAHBIE U
muddepeHMansl  NEpBOr0O W BTOPOrO  MOPSJIKOB.

COB.
Pemenue 3a-
Jlady 10 TeMa-
THUKE HpaKTI/I-
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DOnacTUYHOCTh (YHKIIMM HECKOJIBKMX TEepEMEHHBIX. | YeCKOro  3a-
IIpounsBoaHas HEsBHOU GyHKIMU. I'pagueHt. | HATUSA B UH-
[IpousBonHass 1O  HaNpaBIEHHUIO. JlokanpHble | TEpAaKTUBHOMN
OKCTpPEeMYMbl  (DYHKIMI HECKONBKHUX IEpeMeHHBIX. | (hopme.
Y cnoBHBIM KCTPEMYM: METO/ UCKJTIOYCHHUSI
nepeMeHHblx, Meron Jlarpawka. Haubonbumiee u
HauMEHbIIIee 3HAYCHMs] HENpPEephIBHOW (YHKIMM Ha
3aMKHYTOM OI'PaHUYEHHOM MHOKECTBE.
Meron Hammenplux kBangpatoB (MHK). Ilombop
napameTpoB JuHeiHoW ¢Qynkmuun  MHK-meromom.
CucremMa HOpMaJIbHBIX YPaBHEHUH.
Boeinyxisible MHOkecTBa B Rn. Beinmykiiblie (BOTHYTBIE)
(GYHKIIMM  HECKOJIbKMX TEePEMEHHBIX. OKCTPEMYMBI
BBIITYKJIBIX (BOTHYTHIX) (DYHKIIHA.
Pexomenyemble HCTOYHMKH: pasaen 8, a[1], 6[2], 6[4],
0[5]
Tema 11. Kpatneie (mBoitHble) wuHTerpanbl, uX cBoicTBa. | OOCyxkaeHue
WuterpanbHoe  uc- | CBeeHre  JBOMHOrO HMHTErpaja K I[OBTOPHOMY | TEOpeTHYE-
yucieHue (QYHKIHA | HHTerpany. 3aMeHa EPEeMEHHOM B IBOWHOM MHTErpaie. | CKUX BOIPO-
HECKOJIbKUX  Tiepe- | PekoMeHyembie UICTOUYHUKU: pa3nen 8, a[1], 6[2], 6[4], | cos.
MEHHBIX. 0[5] Pemenue 3a-
Ja4d 1o Tema-
TUKE TMPaKTHU-
YecKoro 3a-
HATUS B WH-
TEPaKTUBHOMN
dhopwme.
Tema 12. HccnenoBanne CXOOUMOCTH M HaxoxaeHue cymMm | OOcyxieHue
Paner. YUCIOBBIX  PSAAOB, HMCXONd M3  ONPENENICHUs. | TEOpeTHYe-
[IpumeneHne HEOOXOAMMOIO YCIOBUS CXOJUMOCTHU. | CKMUX BOIIPO-
HccnenoBanne CXOOUMOCTH  YHCJIOBBIX  PSIIOB  C | COB.
HEOTPULATEJIbHBIMU YJIEHAMH C TIOMOIIbIO IpHU3HaKoB | Pemenue 3a-
cpaBHeHMs, mpu3Haka JlanamOepa, WHTErpajJbHOTO | a4y MO TeMa-
MIpU3HaKa. TUKE TMPaKTHU-
3HAKOUYEPEAYIOIINECS  YUCIOBBIE  PsAAbI, IPU3HAK | YECKOIO  3a-
Jleitbnuma. AOCONIOTHO ¥ YCJIOBHO CXOJSIIUECS | HATUS B WH-
YHCIJIOBBIE PSIZIBIL. TEPaKTUBHOU
Crenennsie psasl. Teopema AGens. MaTepBan u paguyc | dopme.
CXOAMMOCTH CTENEHHOro psaa. VHrerpupyemMocTts u
T GdepeHIMPYEMOCTh CYMMBI CTENEHHOTO psiia Ha
UHTepBase cxoauMocTu. PaznoxkeHue QyHKUMHA B psil
Teinopa ¢ UCIOJIB30BaHNEM CTaHAAPTHBIX PA3JI0KEHUM.
Paznoxenue ¢pynkuuit B psa. MakiiopeHa.
Pexomenayembie ucrounuku: pasaen 8, a[1], 6[2], 6[4],
6[5]
Tema 13. Huddepenunansable ypaBHEHUS ¢ pazaenstomumucs | O6cyxneHue
OOBIKHOBEHHBIE IIEPEMEHHBIMH. JIuneiinbie muddepeHMaIbHbIE | TeOpeTHYe-
muddepeHnanbHbple | ypaBHEHHs 1-ro mopsaka. ABTOHOMHBIE YPaBHEHUS U UX | CKUX BOIPO-
YPaBHEHUS. CBOIICTBA. COB.

OnHoponaHbIe nudepeHnranbHbIe YpaBHEHUS,
ypaBHEHUs B TMOJHBIX auddepeHnnanax, ypaBHEHHUSI
beprymn.

Pemenue 3a-
a4 o TeMa-
THUKEC HpaKTI/I-
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JIuneitnbie YpaBHEHHUS BBICILIAX MOPSIIKOB. | YECKOTO  3a-
dyHgaMeHTanpHAs CHCTeMa pelmieHud u  oOlnee | HATUS B HH-
peuieHue  JIMHEHMHOro  OJHOPOJHOTO  YpaBHEHUS. | TEPAKTUBHOU
JIuneliHble ypaBHEHHS 2-TO TOPSJKA C MOCTOSHHBIMH | (hopme.
koahduLreHTamMu. OnHoponHoe YpaBHEHHUE.
XapakTtepuctuiyeckoe ypaBHeHue. OOmiee permieHue
OIHOpPOJIHOro ypaBHeHus. [locTpoeHne 4YacTHOro
peLIEHNS] HEOJTHOPOAHOTO YPABHEHHUS C MIPABOM YACThIO
BHJIA , TJI€ HE SBJISETCSA KOPHEM XapaKTEPUCTHUYECKOTO
ypaBHEHUSI.

OnHOpOAHBIE  CHUCTEMBbI  JIMHEWHBIX  yYpaBHEHHIA.
[TocTpoenue oOmIero pemeHus ¢ MOMOIIbI0 METo/Aa
HCKJIFOYEHUS] HEU3BECTHBIX.

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

Bcero:

6. IlepeyeHb Y4eOHO-METOAUYECKOTO oOecmedyeHHsl sl CAMOCTOSITE b-
HOIl padoThl 00Y4AIOIIMXCS MO JUCHHUIIJINHE

6.1. [lepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHUE
TUCHMILIHHBI, POPMBI BHEAYTUTOPHOI CAMOCTOATEIbHOI PAa00THI

K BHeaynutopubiM (opMaM caMOCTOSITETLHOW paOOThI CTYAEHTOB OTHO-
CSTCS:

- IOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO;

- MOArOTOBKA K PEIICHUIO U TPOBEPKE 33/1a4;

- IOJITOTOBKA KOHTPOJILHON PabOTHI;

- MOATOTOBKA K 3a4€Ty U DK3aAMECHY.

Ha ceMuHapckux 3aHSTHSIX BCE€ CTYIECHTHI JOJDKHBI MPUHUMATh AKTUBHOE
y4qacTue B 0OCYKJICHHH M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPHUPOBATH 3HAHUE
MpakTU4eCcKoro marepuania. [Ipu BeICTyIIeHUH, CTyIGHTaM HEOOXOIUMO apTyMeEH-
THUPOBAHO M3JIAraTh CBOKO MO3UIHIO, MOJAKPEIUIATH €€ KOHKPETHBIMU JaHHBIMH,
yMeTb 0000111aTh, apryMEHTUPOBATh U CUCTEMATU3UPOBATH CTATUCTUUYECKHUE JIaH-
HBIEC.

Ha cemunapckux 3aHATHSIX IPENojaBaTelb MPOBEPSIET BBIIIOJHEHUE CaAMO-
CTOSITEJIBHBIX 3aJIaHUIN U KAYECTBO YCBOCHHUS 3HAHUM.

Tabnuma 5 — TeMbl TUCIUTUINHBI, H3y4aeMble BOTIPOCHI U (POPMBI BHEAYTUTOPHON
CaMOCTOSTEIILHON pabOThI

Dopmbl
HaumenoBanue tem HepequL BOIIPOCOB, OTBOJUMBIX Ha Ca- BHCay,Z[HTOpHOﬁ ca-
(pa3;[en0B) JAHUCITUIIIINHBI MOCTOATCIIBHOC OCBOCHHUC MOCTOSITEIIbHOMN pa-
00THI
Tema 1. 1.ITognpoctpancTBa auHelHoro | Pabota ¢ ydeOHOM
CucreMbl TUHEHHBIX anreOpa- | MPOCTPAHCTBA. EBKIIMIOBHI | TUTEPATYPOU.
WYECKUX YypaBHEHUU. JIMHEH- | mpocTpaHCTBa. Pemienue THUNOBBIX
HbIE ITPOCTPAHCTBA 2.Ilponecc OpTOTOHAJIM3alMHU. | 3a]1a4. Pa360p

17



OpTtoronanbHble JIOTIOJIHEHUS | BOIPOCOB 110 TEME
MOANPOCTPAHCTB. 3aHSTUSL.
3.Pemenue 3agau. Brinmonnenue
JOMAaIlHUX 3aJaHui
K KOKJIOMY
3aHSTHIO.
[ToaroToBka K 3K3a-
MEHY
Tema 2. 1.Haxoxnenue pasmepHoctu | Pabota ¢ yueOHOM
Martpuisl 1 OnpeneauTenu. IIPOCTPAHCTBA peuieHuin U | JIUTEpaTypoil.
(dyHIaMeHTaNbHasg cUcTeMa pelieHuit | Pemenre  TUIOBBIX
OJHOPOJHOM CHUCTEMBI JIMHEMHBIX | 3a/1ad4. Pazbop

anreOpanvecKux ypaBHEHUM.
2.Pemenue 3agauy.

BOIIPOCOB IO TeME
3aHATHS.
Bremonnenue
JOMANTHUX 3aJaHui
K KOKJIOMY
3aHATHUIO.
IloaroroBka Kk 3K3a-
MEHY

Tema 3.
KoMruiekcHble unciia 1 MHOTO-
YJIEHBI.

1.Cxema  T'opuepa wu
MHoOrowieHoB. Teopema besy.
2.Pemenue 3agau.

KOpHH

PaGora ¢ yueOHOI
JUTEPATypPOU.
Pemenne TUMOBBIX
3a/1a4. Paz36op
BOIPOCOB TI0 TeMe
3aHATUSL.

Beinonnenue
JOMAIIHUX 3aJaHUI
K KOKIOMY
3aHATHIO.
ITogroroska k sk3a-
MEHY
Tema 4. 1.JInneiinble npeoOpa3oBanus | Pabora ¢ yueOHOI
Jluneiinble npeoOpa3oBaHUs U | IPOCTPAHCTBA. JIuneliHble | TUTEPATYPOU.
KBaJIpaTU4HbIE (DOPMBI. OIIepaTopBl. Pemenune TunoBbIx
28apo u  ob0pa3  JMHEHHOro | 3aj1ad. Pazbop
oreparopa. BOIIPOCOB II0 TEME
3.Marpuua JMHEeHHOro oneparopa. 3aHATUS.
Beinonnenue
NOMAIIHUX 3aJaHui
K KOKIOMY
3aHATHIO.
ITogroroska k sk3a-
MEHY
Tema 5. 1.Beinykisle MHOXKECTBa B | Pabora ¢ yueOHoM
DIIeMEHThI AQHAJIMTUYECKON | MHOTOMEPHOM IIPOCTPAHCTBE. JIUTEPATYPOU.
TE€OMETPHUH. 2.IlonynpocTpaHcTBa M BBINYKIbIE | PemieHre TUIOBBIX
MHOTOTPaHHBIE 00JIACTH. 3a7ad. Paz36op

3.HaxoxneHnne  yrJIOBBIX  TOYEK
BBIIYKJIBIX MHOTOIPAaHHBIX 00J1acTei.
Brinykiast 0007104Ka CUCTEMBI TOUEK.

BOIIPOCOB II0 TEME
3aHATHUS.
Brimonnenue
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4. Pemenue 3aaauy.

NOMAIIHUX 3aJaHui

K KOKIOMY
3aHSTHIO.
[TonroroBka k 3k3a-
MEHY

Tema 6. 1.CpoiictBa u rpaduku OCHOBHBIX | Pabora ¢ y4eOHOI

BBenenue B aHanu3: MHOXe- | SIEMEHTApHBIX (QYHKIUH. JUTEPATypPO.

CTBa, PYHKIIHH. 2. Pemenue 3agau. Pemienue THUNOBBIX
3a7a4. Paz6op

BOIIPOCOB II0 TEME
3aHATHS.
Brmonaenune
JIOMaIlIHUX 3aJaHui
K KaXJI0My
3aHATHIO.
ITonroroBka x SK3a-
MEHY

Tema 7.
[Ipenen u HENPEPBHIBHOCT.

1.Toukn pa3peiBa (QYHKIHA H WX
KJIacCU(pUKAIIHS.
2. Pemnrenue 3amauy.

Pabora ¢ yueOHOI
JIUTEPaTypOu.
Pemenne THIOBBIX
3a7a4. Paz6op
BOIIPOCOB II0 TEME
3aHATHS.
Brmonaenne
JIOMaIlIHUX 3aJaHui
K KaXJA0My
3aHATHIO.
IlogroroBka K 9K3a-
MEHY

Tema 8.

HuddepenunanbHoe ucuucie-
Hue QyHKIUN OJTHOM mepemMeH-
HOM.

1.3angaua 0 pacipeeneHun
HAaJIOrOBOTO OpeMEeHHU.

2.Teopembr Pomns u Komm ans
auddepeHIupyemMbIX QyHKIHIHA.
3.®opmyna Teitsopa ¢ OCTaTOUYHBIM
yiieHoM B ¢opme Ileano.

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

4. Pewienue 3aaau. Boinonnenune
JOMAlTHUX 3aJaHuil
K KaKIOMY
3aHATHIO.
[TogroroBka k sk3a-
MEHY
Tema 9. 1.MuTerpupoBanue HeKoTophIX | Pabora ¢ yueOHOI
WHTerpanbHOoe  UCUMCIEHHUE | KIacCOB UppaliOHAIBHBIX U | TUTEPATypOH.
(GyHKIUI OJJHON MEPEeMEHHOM. | TPaHCLEHIEHTHBIX (PYHKIIHM. Pemienne THIOBBIX
2.Pemenue 3aad. 3a7ad4. Pazbop

BOIPOCOB IO TeME
3aHITHS.
Brmonaenne
JTOMAITHUX 3aJaHui
K KaXJI0My
3aHSITHIO.

19




ITonroroBka k 3K3a-
MEHY

Tema 10.

Huddepenunansaoe
HCUHCIIEHUE

(GyHKIMKM HECKOJBKUX TMepe-
MEHHBIX.

1.CBoiicTBa (PyHKIIMH HECKOIBKHX

NEPpCMCHHBIX, HCIIPCPBIBHBIX Ha
3aMKHYTOM OT'paHNUYCHHOM
MHOKCCTBC.

2.JloctaTounoe ycioue nuddepen-
UPYeMOCTH (DYHKIIMHM HECKOJIBKHIX

Pabora c yueOHOI
JIM-TapaTopou.
Pemienue THUMOBBIX
3amad. Pazbop
BOIPOCOB IO TeMe
3aHSITHSL.

nepeMeHHbIX. MeTton wuckimoueHus | Beimonnenue
nepeMeHHbIX. 3.Pemenue 3a1au JOMAaIlHUX 3aJaHui
K KKJIOMY
3aHSTHIO.
[ToaroToBka K 3K3a-
MEHY
Tema 11. 1.®dopmyna 3aMeHbl TepeMeHHBIX B | Pabora ¢ ydeOHOI
HNuTterpanbHoe WCUYHCIICHUE | IBOMTHOM UHTErpaje. JUTEPATypPOM.
GyHKIUMI HECKONBKHX Tmepe- | 2. Hcnons3zoBanue NOJISIpHBIX | Pemienne  TUHOBBIX
MEHHBIX. KOOpAMHAT TUTSt BBIYHCIICHUS | 3a]1a4. Paz6op
JIBOMHBIX UHTErPAJIOB. BOIIPOCOB IO TEME
3.Pemenue 3anau. 3aHSTHS.
Brinosinenue
JIOMAaIlHUX 3aJaHui
K KOKJIOMY
3aHSTHIO.
[TogroroBka k sK3a-
MEHY
Tema 12. 1 .aTerpaibHbIit npusHak | PaGora ¢ yueOHOI
Psinpl. CXOJIMMOCTH TIOJIOKHUTEIIBHOTO pAsia. | JIUTEpaTypoil.
2.CBoiicTBa CTENEHHOTO psga Ha | PemieHne TUHOBBIX
WHTEpBaJIe CXOUMOCTH. 3a7ad. Paz36op
3.Pemenue 3aa4. BOIIPOCOB IO TEME
3aHSTHS.
Brimonnenue
NOMAIIHUX 3aJaHui
K KaKJIOMY
3aHSTHIO.
[TogroroBka k sK3a-
MEHY
Tema 13. 1.Mogenu ecTeCTBEHHOTO pOCTa. PaGora ¢ yueOHOI

OObIkHOBeHHBIE U depeHIu-
QJIbHBIE YPABHEHMS.

2.Pemenue 3amay

JIM-TapaTopou.
Pemenne THUMOBBIX
3a7ad. Paz36op
BOIIPOCOB II0 TEME
3aHATHUS.
Brimonnenue
NOMAaIIHUX 3aJaHui
K KOKJIOMY
3aHATHIO.
IToaroroBka K 3K3a-
MEHY
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6.2. IlepeyeHb BONMPOCOB, 3a/IaHNii, TeM AJ MOATOTOBKH K TeKylIeMy
KOHTPOJIIO

IIpumepsl BApUAHTOB KOHTPOJILHBIX padoT

Koumponwvnas paboma Ne 1
Cucmembl TUHETIHBIX YPAGHEHUTL U
JIUHElHble NPOCMPAHCMEa
3aoanue 1
Pemmnts cucteMy NTMHENHBIX YpaBHEHUN MeTOIOM [ 'aycca.
3aoanue 2
Pemmnts cucreMy nTMHEHHBIX ypaBHEHHU MeToAOM [ 'aycca. B oTBere ykaszarth
0a3MCHOE pelICHHUE.
3aoanue 3
Pemmnts cuctemy TMHEWHBIX YPaBHEHUH C TapaMeTpoM A . B oTBere ykasars,
IPU KaKUX 3HAYEHUSX A CHCTEMA YpPaBHEHHI HECOBMECTHA, NMPU KAKUX — UMEET
€IMHCTBEHHOE pelleHHe (yKa3aTh €ro) U NMpu KakKMX — UMeeT OECKOHEYHO MHOTO
peneHuit (yka3aTh o0liee perieHue).
3aoanue 4
SBnsiercst M NMHEWHBIM MOJANPOCTPAHCTBOM B R® MHOXECTBO BEKTOPOB
X = (X, %,,X3), YAOBIETBOPAIOIIUX JaHHOMY YCJIOBHIO?
3aoanue 5
W3 cucrembl CTONOIOB JAaHHOW MATpHUIlbl A BBIIEIUTh MAKCUMAIBHYIO
JMHEMHO HE3aBUCHUMYIO CUCTEMY CTOJOLIOB M MPEICTaBUTh OCTAJIbHBIE CTOJIOIBI B
BUJIE JIMHEMHON KOMOWHAIINH BBIIEJICHHBIX.
3aoanue 6
Haiitn 3navyeHus mapamerpa A, MPU KOTOPBIX BEKTOPHI 00paszyroT 6a3uc
MPOCTPAaHCTBA R*.
3aoanue 7
JIOMOTHUTE cUCTEMY BEKTOPOB 0 OPTOrOHAJIBHOTO Oa3uca NpocTpaHcTea R*
U B IIOJy4YEHHOM 0a3uce HaliTH KOOPAMHATBI BEKTOPA X = (X, X,, X;) -

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

2%, + 3X, +10x, =55;

X, +2X, —5%, + X, =1,
2. 2% +5X, —12x, —3x, =-4,
3X, +8x, —=18x, — X, = —4.
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X, — 2X,+ X;—2X, =1,
3%, —5X, +4x, — X, =17,
2X, —TX, + X, =21,
—9x, + 19x, —9x, + AX, =—56.
4, a) V ={XeR®| 2%, — X, +4x, =0};
6) W ={X eR®|—x +3x, —x, <-1}.

1 -5 7 -7
-5 26 -36 36
5 A= :
-3 1 -7 7
2 1 3 -3
a=(11-1 1),
6 a=(L2;2 1),
4, =(0; 1-4; 1-4,0),
a,=(3 24+1 3 5)

7. 4=(30,1), b=(22-6); X=(-1-2-1).

Koumponvnaa paooma Ne 2
Humezpanvnoe ucuucnenue yHKyuu 00HoI nepemenHoll
3aoanue 1
BeluncnuTh UHTETpaIbI.
3aoanue 2
HccnenoBarh Ha CXOAUMOCTh HECOOCTBEHHBIM WHTErpall ¢ OECKOHEUHBIM
MpeAeIoM UHTETPUPOBAHMSL.
3aoanue 3
HccnenoBarh Ha CXOAMMOCTh HECOOCTBEHHBIN MHTETPal OT HEOTPAHUUECHHON
byHKIUN.
3aoanue 4
Haiitu momaas Gurypsl, orpaHiYeHHON rpadukamMu GyHKIUHI.
3aoanue 5
3agada ¢ 5JKOHOMUYECKHUM COJICPIKaHUEM.
Bapuanm 1

[ dx; O] S —"
X +1 VX2 —2Xx+9

B) .'(3—5x)ln(2X)dx; F)I 5x% —2

(x—=1)%(x+2)

7

) [ cos2x cos5xdx;

e) Id—x
» x(@+3/x)
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2 Td—x JB’

"4 x(In*x+5) ) (x—4)*
4. x+y=8,xy=15.
5. IIpou3BOAUTENBHOCTD TPYAa OJHOTO pabouyero 3a OJHY CMEHY OIKCBHIBAETCS
dynkumeit z(t) =10,5t —0,75t%, rae t — Bpems B uacax, mpudem, 0 <t <8. Onpexe-
auTe 00beM BbIyCcKa MpoayKuuu 3a 20 pabouux aHe Opuraaoi, cocTosiuen u3 6
YeIIOBEK.

Kputepuu 6amibHON OLIEHKH pa3TUYHbIX (POPM TEKYIIIETO KOHTPOJIS yCIieBa-
eMOCTH (MOXeT ObITh MCIOJIB30BaHA 3alMCh CIEAYIONIET0 coaepkanus - «Kpure-
pun OalIbHON OLIEHKH Pa3lUYHBIX (POPM TEKYyIIEro KOHTPOJS YCHEBAaEMOCTH CO-
JiepKaTcsi B COOTBETCTBYIOIIUX METOJMUECKUX PEKOMEHAUAX Kaeapon»).

OreHka 3HaHMNA CTYACHTOB OCYIIECTBISIETCS B OaliaXx C y4eTOM OIEHKHU
paboThl B ceMecTpe (HanucaHue pedepara, ayAUTOPHBIX CAMOCTOSITENIbHBIX padoT U
JOMAIIIHUX 33/IaHUM, PEIICHUE 3a/1a4 U y4yacTUe B OOCYKICHUIX Ha MPAKTUYECKUX
3aHATUSAX W JIp.), OLEHKM WTOTOBBIX 3HAHWM (MO pe3ynbTaraM 3adera) U B
COOTBETCTBUM C KpuTepusMu @DHUHAHCOBOTO YHUBEPCUTETAa pPEATUYETCS
CJIEAYIOIINM 00pa3oM:

Neni/m Bua orueTHoCTH banabl
1. PaboTa B cemecTpe 40
2. 3aueT/DK3aMeH 60
Hroro: 100

Tabnuna 6 - DopMbl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U X OauibHask OI[EHKa

Kpurepuii oneHku Bbajbl MeToauKa olleHKHU
[Tocemenne ayIMTOPHBIX 3aHATHIA 7 MaremaTuueckuid pacyer
Ou=7: K3z x II3

I'me O — cymma 6amoB; K3 — konnuecTBo
ayTUTOPHBIX 3aHATUHN Mo AuctumuHe; 113 —
KOJIMYECCTBO BaHHTI/If/'I, ImoceuracMbIX CTYI[eH-

TOM
AKTUBHOCT, TpPU  IPOBEIECHUU 13 Hoxuan, npezentanus — 10 6amios
ayJAUTOPHBIX 3aHATUH HNudopmanmronHoe coobienue — 5 6amios

VYyactue B o0cyxaeHuu — 3 6anna
Kparkoe BricTyIuieHue — 1 6amn
Pemenue pacueTHsIx 3agau — 1 6amn

AKTHBHOCTB ITPH TIPOBEJICHUM BHE- 10 [ToaroToBKa MaTepHaaoB W BHICTYIUICHHE Ha
ayTUTOPHOM paboThI CTYJIEHUYECKHX Hay4HBIX KOH(]EepeHIHsIX, B
MeYaTHBIX U3JIaHUSAX, B TOM YHCIIC U Y HUBEP-
cureta - 10 6am10B

CamocrosiTenbHast pabota  cTy- 10 Brmmonaenue muceMeHHO# paboTsl — 10 Oai-
JIeHTa TO0Jl PYKOBOJCTBOM IpErno- JOB
JaBaTens
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C uenp0 CTUMYJIHMPOBAHUS CHUCTEMATHYECKOW MOATOTOBKH CTYJIEHTOB K
MPAKTUYECKUM U CEMHUHAPCKUM 3aHSATUSIM MO JUCIUIIJIMHE B TEYEHHE CEMECTPa BBO-
JIATCSl KOMIUIEKCHBIN MOJIXO0J K OIIEHKE, MOJIy4aeMOi CTyJI€HTaMH MO UTOraM H3y-
YEHUS TUCIUILIUHBI. Ha OCHOBaHMHU MTOJOKEHUS O CUCTEME OLICHKH 3HAHUH CTY ICH-
ToB B ®uHAaHCOBOM yHHUBepcuTeTe AciicTByeT 100-0amibHas cucTeMa OIICHKH 3Ha-
HUW. DTO O3HAYAET, YTO OIIEHKA, [ToJTydaeMas o UToraM MUCbMEHHOM 3K3aMeHallu-
OHHOM palOThI, COCTOUT U3 JABYX YaCTEH: TEKYIIEro KOHTPOJIA CTYJEHTOB B Ce-
MeCTpe — MakcuMasbHas orieHKa 40 6ajIoB U Pe3yJIbTaTOB MTPOMEKYTOUYHOH aTTe-
CTaIliy — MaKCHMaJIbHasl orleHka 60 6asoB.

Tekyuuii KOHTPOIb OCYIIECTBIISIETCS B X0JI€ yU€OHOT0 MPOoIecca U KOHCYJIb-
TUPOBAHUS CTYJICHTOB, IO PE3YyJIbTAaTaM BBIOJHEHUS CAMOCTOATENbHBIX padoT. Oc-
HOBHBIMH (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH SBIISIOTCS:

— peIIeHHE 3aj]lay, TECTOB U UX 00CYXKJICHHE C TOYKU 3peHUsi yMeHus Ghop-
MYJIMPOBATh BBIBOJbI, BHOCUTh PEKOMEHIAIIMM W MPUHUMATh aJC€KBAaTHBIC yIIPaB-
JICHYECKUE PEIICHUS;

— BBINIOJIHEHHE KOHTPOJIbHBIX 3aJaHUI U 00CYKJIeHUE PEe3yJIbTaTOB;

— 00CYXXJIEHUS 3aKOHOJATENbHBIX, MPABOBBIX U HOPMATUBHBIX AKTOB.

BTtopas cocraBnstoiias OEHUBAET YCTHBIM OTBET HA 3aU€TE U HE MOXKET Mpe-
BhIIIATh 60 OasIoB.

40 GasuioB, MOJYyYEHHBIE CTYJCHTOM B TEYEHHE CEMECTPA, JOJKHBI 03HAYATh
CaMyI0 BBICOKYIO XapaKTEPUCTUKY ero paboThl. Takol Oall1 Mmoiay4yaroT CTYICHTHI,
KOTOpBIE HA MPAKTUYECKHUX 3aHATUSX CUCTEMATUYECKH TOKAa3bIBAIOT BBICOKUE pe-
3yJbTaThl IPU OMPOCAX, MPOSBIISAIOT AKTUBHOCTH MPU 0OCYKJIECHUU U3y4aeMbIX ITPO-
0JieM, B TIOJITHOM 00BbEME BBITIOTHSIOT YU4eOHYIO MMPOrpamMMy, HE UMEIOT MPOITYCKOB.

MaxkcumaibHas OIleHKa OTBETA Ha 3a4eTe oreHnBaeTcsa B 60 0amtoB. Kax bt
BOIIPOC B OMJIETE UMEET CBOIO JIOJIIO B OOIIIEH OIIEHKE B 3aBUCUMOCTHU OT CJIO’KHOCTH.
Hanpumep, 3a nepBblii TEOPETUYECKHUI BOIIPOC MAaKCUMAJIbHO OLIEHUBaeTcs 15 Oai-
JIOB, IBa CJIEAYIOIIUX TEOPETUUECKUX BOMPOca OlleHuBatoTcs o 10 6aios, 3a1ada
— MaKCHUMaJIbHO 15 OaJioB U MATh TECTOB — IO 2 0ajuia KaKIbli MPaBUILHO pe-
IICHHBIN TECT.

bannbHas cucrema aTrecTaluu:

- ctyaeHt, noayuuBmui ot 50 1o 100 6amioB, cuuTaeTcsl aTTECTOBAHHBIM,
noyuuBIui ot 0 70 49 6aIoB - HE aATTECTOBAHHBIM;

- CTYJICHT, TOTy4YuBIIHM OT 50 10 69 OG0B, CUMTACTCS AaTTECTOBAHHBIM Ha
«YIOBJIETBOPUTEILHOY;

- CTYJeHT, nony4duBiuii ot 70 10 85 6anoB, cYMTAETCS aTTECTOBAHHBIM Ha
«XOPOILIOY;

- CTYJIeHT, ToTyduBIInii ot 86 10 100 6anmoB, CYMTAETCS aTTECTOBAaHHBIM Ha
«OTJIMYHOY.

Takum oOpa3zoM, eciii CTYAEHT [0 UToram padboThl B ceMecTpe HabupaeT 21
Oayu1, a Mo UTOraM MUCbMEHHOUW paboThl — 60 O6ayoB, TO 001Ias cymma 81 Gamn
COOTBETCTBYET OKOHUYATEJIbHOU OIIEHKE 4 «XOPOIIOY.
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Ecnu cTynenT mopomen k 9k3aMeHy ¢ oreHkoi 0 6amios, To mpu 6e3ynped-
HOM KaueCTBE MMCbMEHHOM 3K3aMEHAIMOHHON paOO0Thl OH MOXET MOJIyYUTh UTOTO-
BYIO OLICHKY 110 JAaHHOU JUCLMILIMHE TOJBKO 60 0a10B, YTO COOTBETCTBYET OLICHKE
«yIOBJIETBOPUTEIILHOM.

O naHHOM MOAXO0/€ K OLIEHKE 3HAHWM CTYAEHTOB MpenoiaBareib HUHPOPMU-
PYET CTY/ICHTOB Ha IEPBOM CEMUHAPCKOM (TIpakTUYeckoM) 3aHsAThH. Ha nocnennem
CEMHHAPCKOM 3aHATHUHU CTYJEHTaM COOOIIAETCs OLIEHKA, KOTOPYK OHM MOJY4aroT
110 UTOram pabOThI B CEMECTPE.

CTyAeHTBI MOTYT YJIYUYIIUTh CBOIO OLEHKY IO UTOraM paboThl B CEMECTPE 32
CYET OTPAOOTKH MPOIYILIEHHBIX 3aHATHI WU MOJIyYEHHBIX HEYIOBIETBOPUTEIBHBIX
OLICHOK Ha ceMuHapax. BmecTte ¢ Tem, Bce 0TpaOOTKH MOTYT OBITh OCYILIECTBIICHBI B
KOHCYJIbTALIMOHHBIE JTHHU B IIEPHOJ] HE O0Jiee IBYX KOHCYJIbTAallUi C MOMEHTA IOy~
YEHUSI OLEHKH «HEYAOBJIETBOPUTEIBHO» WM NPOITyCKa 3aHATUN. TOJIBKO B ciyyae
00JI€3HU CTYACHT MOKET OTpabaThIBaTh MPOIYCKU B 0OJIEE MO3/IHUE CPOKHU.

OTtpaboTka NponmycKoB, UMEBIIUX MECTO MO MPUYHHE PabOTHI CTYJIEHTOB BO
BpeMs 3aHATHH, HE TOIIyCKAETCH.

7. q)OH)I OLHECHOYHBIX CPEACTB IJIHA MPOBEIACHUSA HpOMe)I(yTOqHOﬁ arrecra-
10501 oﬁyqamumxm Mo JTUCIMIIINHE

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHMeM UHIAUKATOPOB UX J0CTUKEHUS
B IIpolecce 0CBOEHUsN 00pa3oBaTeIbHOM MPOrpaMMbl

[lepeyenb kommneTeHUUH, (GOPMHUPYEMBIX B IMPOLIECCE OCBOEHHUS TUCLU-
IUTHBI, cOAepKUTCs B pazjeiie 2 «llepeyeHs miaHupyeMbIX pe3ysbTaToOB OCBOE-
HUs1 00pa30BaTesIbHON MPOrpaMmbl (IEpeUYeHb KOMIIETEHIINI) ¢ YKa3aHUEM WHIU-
KaTOPOB UX JIOCTMXKEHHUS M TUIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHHUS MO JMCIH-
TUTMHEY.

7.2. TunoBbie KOHTPOJIbHBIE 3aJaHUSI HJIM HHbIe MAaTePUAJIbl, HE00XO0THU-
Mble JJI51 OlIEeHKH MHIUKATOPOB JOCTHKEHUsI KOMIIeTEHIMd, YMEHUd ¥ 3HAHUM

Teopernueckne BOoNpockl 1Jis1 MOATOTOBKH K 3a4eTy 3a 1 cemecTp
(Onpenenenusi, CBOMCTBA M TEOPEMBI HA YPOBHE (POPMYIIUPOBOK)

1. PemieHue cucteM JUHEUHBIX anreOpanueckux ypaBHeHUM MeTooM ["aycca.

2. 'eomeTpuyeckre BEKTOPHI ¥ TUHEHHBIE OTIepaIliy HaJl HUMH.

3. Bekropnoe npoctpanctso R". 'eomeTpudeckunii cMpich mpocTpancTs R? u R3,

4. JIuHeliHast 3aBUCUMOCTb CUCTEMbI BEKTOPOB U €€ TEOMETPUUYECKUM CMBICI.

5. baszuc u pasmepHOCTh JUHEWHOTO MpocTpaHcTBa. KoopauHaTtel BekTOpa B
JTAaHHOM Oasuce.

6. IIpeoOpazoBaHue KOOPAUHAT BEKTOPOB MPHU 3aMeHe Oa3uca.

/. CKaJsipHO€ MPOU3BEJECHNUE BEKTOPOB.
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8. BexTopHoe mpou3BeieHne BEKTOPOB.

9. In1HBI BEKTOPOB U YTOJI MKy BEKTOPAMH.

10. OpTtoroHaybHBIA U OPTOHOPMUPOBAHHBIN 0a3uckl. KoopauHaThl BEKTOpa
B OPTOTOHAJILHOM 0Oa3uce.

11. CnoxxeHue MaTpull U YMHOKEHHUE MATPHUIIbI HA YUCJIO.

12.  MarpudHas 3a1IUCh CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUMH.

13. Panr matpwuisl.

14. VYMHOXKEHUE MATPHIL.

15. HeBbIpoxaeHHbIE KBapaTHbIe MaTpullpl. OOpaTHas MaTpHIIA.

16. Haxoxaenue oOpaTHOM MaTpullbl. Pemienne MaTpUyHBIX ypaBHEHUH BUIA
AX =B.

17. Omnpenenurenu U UX CBOMCTBA.

18. HemocpencTBeHHOE BBIYHMCICHHE OMPEACIUTENCH BTOPOrO M TPETHETO
MOpSAKA.

19. ®opmyna pa3noKeHUs ONpeneaUTeNs 0 CTPOKAM U CTOJIOLAM.

20. IlpumeHeHue omnpeaenuTeNel: HAXOXKICHUE PELIEHUS  CUCTEMBI
JUHENHBIX anreOpandeckux ypaBHeHui mo ¢popmyie Kpamepa.

21. IIpsiMast B mpoCTpaHCTBE. YTOJ MEXKIY MPSMBIMU B TPOCTPAHCTBE.

22.  IlpsimMas Ha MJIOCKOCTH.

23. [lmockocTh B TpeXMEpPHOM MPOCTPAHCTBE.

24. lloHaThe O KPUBBIX BTOPOTO TMOPSIKA: OJJUIUIC, €ro CBOWCTBA U
KAaHOHUYECKOE YpaBHEHHUE.

25. TlonsATMe O KpUBBIX BTOPOTO MOpsAKa: TuUmepOoiia, €e CBOWCTBA U
KAaHOHUYECKOE YpaBHEHHUE.

26. lloHatue O KpHWBBIX BTOPOTO TMOpsiAKa: mapaboia, €€ CBOWCTBA M
KAaHOHUYECKOE ypaBHEHHUE.

27. TlonsiTue O TIOBEPXHOCTAX BTOPOTO  TOPSAAKA.  DIJUTUIICOMIIBI,
napaboIou bl ¥ TUTIEPOOIIOUTBI, UX KAHOHUYECKUE YPABHEHUSI.

28.  ]JleiicTBUTENIbHBIC YHCIIA, UX CBOMCTBA. UNCIIOBBIC MHOXKECTBA. DIIEMEHTHI
anreopsl MHOXKeCTB. OO03HaUEHUS 1711 CYMM U IIPOM3BECHUIA.

29. Ywucnoseie pyakiuu. CriocoObl 3a1anus QyHKIIHA.

30. OO6nacte ompeacleHHs W MHOXKECTBO 3HadeHuW (yHkiuu. ['paduk
byHKINU.

31. Crnoxnas u oOpatHas QyHKIUH.

32. XapakTepucCTUKU (PYHKIIMA: YETHOCTh M HEUYETHOCTh, MEPHOIUYHOCTD,
MOHOTOHHOCTb, OTPAHHUYEHHOCTb.

33. CreneHHas, nokazareiabHas U JorapupmMuyeckast yHKIUH.

34.  Tpuronomerpuueckue GyHKIHUUA U OOpaTHBIE K HUM.

35. Yucaossie [MOCJIEOBATEILHOCTH. CnocoObt 3aaHus
nocienoBarenpbHocTel. [Iporpeccun. @opMyna CI0KHBIX TPOLEHTOB.

36. Ilpenen mociaeaoBaTEIBHOCTH U €T0 CBOMCTBA. EMMHCTBEHHOCTH IIpeea.
OrpaHr4eHHOCTh CXOASALIEICS TOCIE0BATEIIBHOCTH.

37.  CaolicTBa Npe/eioB, CBA3aHHbBIE C apUPMETHUECKUMU JEHCTBUSAMMU.

38. beckoHeuHO MaJible TTOCIIEIOBATENILHOCTH, NX CBOMCTBA.
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39. beckoHeyHO 60JbIINE TOCAEAOBATEILHOCTH U UX CBOMCTBA.

40. Ilpenen d¢yukuuu. Pa3nuuHble THUMBI TPEAESOB: OJHOCTOPOHHHUE
Ipeiesibl, Mpeesibl B 0ECKOHEYHOCTH, OECKOHEUHbBIE TTPEIEIIbI.

41. beckoHeuyHO MaJible M OECKOHEUHO OOJIbIIMe (PYHKIIUHA, UX CBOWCTRA.

42. CpaBHeHHE OECKOHEYHO MallbIX (DYHKIUH : SKBUBAJEHTHBIC (PYHKIUH,
cuMBoJ o(f) .

43. TlepBblii U BTOpPOIl 3aMeuaTenbHbie Mpeaenbl. PopMyna HEMpPepbIBHBIX
MPOIIECHTOB.

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

45. HenpepbIBHOCTH 311€MEHTApHbIX (PyHKIMIL. TeopeMa 0 coXxpaHEHUU 3HAKA
HENPEPBHIBHON (QYHKIUH.

46. Touku pa3psiBa GyHKIIUU, UX KIaCCU(PUKALIHS.

47. CpoiictBa (YyHKIMHA, HEMNPEPHIBHBIX HA OTpE3Ke: TEOpeMbl O
CYUIECTBOBAHMM KOpPHs, O TIPOMEXKYTOUHBIX 3HAUEHUAX, 00 OrpaHMUYEHHOCTHU
(GYHKIUM, O TOCTHKEHUU HAaOOJIBIIEro 1 HAMMEHbIIET0 3HAUCHUH .

48. IlpouwsBonmnas ¢yskiuu. Huddepenmupyemocts u auddepenunan
dbynkuuu. HenpepsiBHOCTh AuddepentmpyeMont GyHKIINH.

49. IlpaBuna muddepeHIUpoBaHUS CYMMbI, Pa3HOCTH, IPOU3BEICHUS U
YaCTHOTO IBYX (DYHKUHUM, CIOKHON 1 00paTHON (hyHKIIHA.

50. IIpom3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUHA.

51. T'eomerpuueckuii cMbICT Mpou3BOAHON U muddepeHnmana QGyHKIIUH.
VYpaBHeHUE KacaTenbHOM K TpaduKy QyHKIUY.

52. DnactuuHOCTh (YHKIMH, €€ CBOMCTBA M TE€OMETPHUUECKHUA CMBICIH.
Jlorapudmmueckas mpou3BoIHAS.

53.  3agmaua o pacrpeieIeHM HaJIOTOBOTO OPEMEHH.

54.  JlokanmpHBIN KCTpeMyM (DYHKITUH.

55.  IlpaBuiio JlomuTans pacKpbITUsI HEOTPEIETECHHOCTEH.

56. IIpousBoanbie u mudPepeHiraibl BHICIIUX MOPSIKOB.

57.  ®opmyna Teitnopa (MakiopeHa) ¢ ocTaTouHbIM WwieHoM B ¢opme [leano

58.  Pasnmoxenue ¢ynkuuii €*, sin X, cos X, (1+ x)% In(1+ x) mo dopmyie
Maknopena.

59. IIpu3Hak MOHOTOHHOCTH (PYHKIIMM Ha UHTepBaje. J[ocraTouHoe ycioBue
JIOKAJIBHOTO 3KCTPEMyMa.

60. Brimykibie (Boruytbie) ¢yHKUMU. JlocTaTOUYHbIE YCIIOBUS BBITYKIOCTH
bynkunn. Heobxoaumplidi U JOCTAaTOYHBIA TPU3HAKK TOYKHU Meperuoa.

61. AcumnrTotsl rpaduka QyHKIUH.

62. OO6mas cxema uccienoBanus GyHKIIUU U TIOCTPOCHUS ee rpaduka.

Teoperuueckue BONpochI I MOATOTOBKH K IK3aMeHY 3a 2 ceMecTp

1. Onpenenenue nepBooOpazHo 1j1sl GYHKIIMK HA YUCIIOBOM MTPOMEKYTKE.
2. OmpeneneHne HEONPEIeIEHHOTO HHTETpaa.
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. CBoiicTBa HEONPEEIEHHOIO HHTETpAJIA.
. @opmyIia 3aMeHbl IEPEMEHHON B HEOIIPEICIEHHOM UHTErpase.
dopMyIia UHTETPUPOBAHUS 110 YACTSIM JIJIsi HEOTPEIEJICHHOTO HHTETpaa.

JlocTatoyHOE yCIIOBUE UHTETPUPYEMOCTH.
['eomeTpuyeckuid CMBICI ONIPENEIEHHOTO HHTETpaa.

3
4
5
6. Omnpenenenue onpeneaeHHOro HHTerpania (rmo Pumany).
7
8
9

13.
IpEIEIOM.
14,

JIEJIOM.
15.

CBoiicTBa OIIPCACIICHHOI'O MHTCTPAJIa.

®dopmyna Herorona — JleiOnua.

®opmyiia 3aMEHbI IEPEMEHHON B ONPEIEIEHHOM UHTETpaJe.

@opmyJia UHTETPUPOBAHUS 110 YACTAM JJI OMPEAEIEHHOTO NHTETpaa.
Omnpenenenre HECOOCTBEHHOTO MHTErpajia ¢ OECKOHEYHBIM BEPXHUM

Omnpenenenne HeCOOCTBEHHOTO HHTETpalia ¢ 0ECKOHEUHBIM HIKHUM Ipe-

OmnpeneneHre HECOOCTBEHHOTO MHTErpajia OT HEOTPaHWYEHHOW (PyHK-

MY Ha OTPAHUYCHHOM ITPOMCIKYTKC.

16.
17.
18.
19.
20.

21.

Paccrosinue B R". CBoiicTBa paccTOsSHMSI.

OkpectHOCTh TOukd B R". BHyTpeHHME M TpaHHYHbBIE TOYKH MHOYKECTBA.
OTKpBITHIE ¥ 3aMKHYTHIE MHOKECTBA.

W301upoBaHHbIE U MPEeIbHbIE TOUKH MHOXKECTBA.

OrpaHn4eHHbIE MHOKECTBA.

CXOIII/IMOCTB IIOCJIICAOBATCIbHOCTH TOYCK B Rn , €€ OKBUBAJICHTHOCTD IIO-

KOOPJIUHATHOM CXOAUMOCTH.

22,
23.
24,
25.
26.

@DyHKIUS HECKOJIbKUX IEPEMEHHBIX.

[ToBepxHOCTH (JIMHUM) YPOBHA (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.
[Ipenen GpyHKIMM HECKOJIBKUX MEPEMEHHBIX B TOUKE.

HenpepbIBHOCTh (DYHKIIMHM HECKOJIBKUX MIEPEMEHHBIX B TOUKE.

CpoiicTBa (PyHKIMI, HEIPEPHIBHBIX HA 3aMKHYTOM OI'pPaHUYE€HHOM MHO-

KCECTBC: OI'PaHUYCHHOCTD, JOCTUKCHHC HanOOJIBIIETO ¥ HAMMEHBIIIETO 3HAYCHHH.

217.
28.
29.
30.
PEMEHHBIX.
31.
32.
33.
34.
35.
36.
37.
38.
39.

YacTHbie Tpou3BOAHBIC (DYHKIIMH HECKOJIBKUX IMEPEMEHHBIX.
HudbdepenuupyemMocts PyHKIIUU HECKOIBKUX MIEPEMEHHBIX.
Huddepennman GyHKIIUN HECKOIBKUX MTEPEMEHHBIX.

HoctarouHoe ycioBue nuddepeHIupyeMocTH GYyHKIIUNA HECKOJIBKUX T1e-

HenpepsiHocTh quddepenuupyemMon GyHKIIH.

OpHoponHbie (QYHKIIHH.

dopmyna Ditiepa 1711 OAHOPOAHON HYHKITUH.

[TpousBoaHast CIOKHON PYHKIIMU HECKOJIBKUX NIEPEMEHHBIX.
IIpon3BoIHAs 110 HAIIPABJICHUIO.

I'paguent. CBoiCTBA rpaueHTA.

YacTHble NPOU3BOAHBIE BBICIINX MOPSIKOB.

Teopema 0 paBEHCTBE CMEIIaHHBIX IPOU3BOAHBIX.

®opmyna Teitmopa mast GyHKIIMN HECKOIBKUX MEPEMEHHBIX C OCTATOY-

HBIM 4JieHOM B opme Jlarpanxa.
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40. JlokambHbIE SKCTPEMYMBI )YHKIIMIA HECKOJIBKUX MEPEMEHHBIX.

41. Heo0xoaumoe ycloBHE JIOKAIHHOTO AKCTpeMyMa (DYHKIIUNA HECKOIBKHUX
MEePEMEHHBIX.

42. JlocTaToyHOE YCJIOBHE JIOKAJILHOTO IKCTpeMyMa (PYHKIUN HECKOIBKUX
MEePEMEHHBIX.

43.  YCIOBHBIN DKCTPEMYM.

44, Meron Jlarpanxa.

45. Haubonbiiee U HauMEHBIIIEE 3HAYCHHS] HEMPEPHIBHONW (PYHKIIMM Ha 3a-
MKHYTOM OTPaHHYE€HHOM MHO>KECTBE.

46.  JIBoifHBIEC MHTETPAJIbI M UX CBOWCTBA. Y CIIOBUSA MHTETPUPYEMOCTH (PYHK-
1107078

47.  CpeneHue ABOMHOr0O MHTErpaia K HOBTOPHOMY MHTErPAIy.

48.  @®opmyna 3aMeHbI IEPEMEHHBIX B JBOMHOM MHTerpane. Mcnonb3oBanue
MOJISIPHBIX KOOPJIMHAT JUIsl BRIYMCIICHUS IBOMHBIX MHTETPAJIOB.

49. T'eomeTpuueckue MPUIOKEHUS JBONHBIX HHTETPAJIOB: BEIYUCIICHUE TIJI0-
maied WIoCKuX GUryp u 00beMOB MPOCTPAHCTBEHHBIX TEN.

50.  HecoOGcTBennble nBoiiHbie uHTErpasbl. Uuterpan Ditnepa-IlyaccoHa.

51. YwmcioBoii ps.

52. TlocnegoBarenbHOCTh 4acTHUHbIX cymMM. Cymma psaa. Cxopsmmecs
PAIBI.

53.  CBoiicTBa CXOASIMIUXCS PAIOB.

54. Heo0xoaumoe yciaoBUE CXOAUMOCTH YHCIOBOTO psijia.

55.  YwucnoBble pAabl ¢ HEOTPUIATEIFHBIMU YWICHAMHU.

56. Kputepuii cXOmuMOCTH YUCIOBBIX PSAIOB C HEOTPHUIATEIFHBIMU YJICHAMH.

57. Ilpusnaku cpaBHeHMs, mpu3Hak JlanamOepa u Koin, nHTErpasibHbIN PU-
3HAaK JIJIsl YUCIIOBBIX PSIIOB C HEOTPHUIIATEIHLHBIMU WICHAMH.

58.  3HakornepeMeHHbIE psAibl. AOCONTIOTHAS U YCIOBHAS CXOJIUMOCTb.

59. Ilpuznak JleitOuuiia st 3HaKOUEPEAYIOMIUXCS YUCIOBBIX PSIOB.

60. CreneHHOM psi.

61. Teopema AGemns.

62. HWHrepBan u paguyc CXOAMMOCTH CTETIEHHOTO psijia.

63. Hurerpupyemocts 1 nuddepeHIIMpyeMOCTh CyMMBbI CTETIEHHOTO psijia Ha
UHTEPBAJIE CXOJAUMOCTH.

64. Psanger Teitnopa (MaknopeHa).

65. JlocTatouHOE YyCIIOBHE Pa3IOKUMOCTH (PYHKITUH B psix MakiiopeHa.

. 1
66. Pasnoxenuwe B psg MaxiopeHa QyHkmmid e, sin X, COSX, 1—
+ X

In(1+ %), (L+X)“.

67. Teopema o CylIecCTBOBaHWU U €IMHCTBEHHOCTH peleHus 3anaun Ko
JUTSl YpaBHEHHUS TIEPBOTO TOPs/IKa B HOpMaJIbHOM Gopme.

68. VYpaBHeHHs ¢ pa3ACIAIONIUMUCS TIEPEMEHHBIMH. ABTOHOMHBIC ypaBHE-
HUSL.

69. Opmnopoaubie quddepeHImanbpHbe ypaBHEHUS IEPBOTO MOPSIKA.

70.  VYpaBHeHus B ONHBIX quddepeHimanax.
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71. Jluneiinsie quddepeHIranbHble YpaBHEHUS IEPBOTO MOPAIKA. Y paBHE-
Hus bepHyiu.

72. Jlunennbie nuddepeHnmranpabie ypaBHeHH. DyH1aMeHTanbHas CHCTEMa
pemenuit. Onpenenutesnb BpoHCKOTo cUCTEMBbI PEIICHHIA.

73. OOmee penieHrue OAHOPOAHOTO AU(dEpPEeHIINATLHOTO YpaBHEHUS C IO-
CTOSTHHBIMHU K03 duiiieHTaMu (1711 ypaBHEHUM BTOPOTO MOPSIKA).

74. YactHoe perieHHe HEOJHOPOIHOTO AuddepeHIInaTIbHOTO YPAaBHEHHUS C
MOCTOSTHHBIMU KO3 (UIIMEHTAMH C TTPABON YaCcThIO CTIEIUAILHOTO BHU/IA.

75.  OO1ee pelieHne OJHOPOIHOM CHCTEMBI JIMHEUHBIX U (epeHITnanTbHbIX
ypaBHEHUH B CiTydae CyIIeCTBOBaHMs Oa3rica u3 COOCTBEHHBIX BEKTOPOB.

IIpuMepbI IK3aMeHAIMOHHBIX 33724 M0 YacTH 1:

Tema «MaTpulsl 1 OOPEAECTUTEIN))
SIBNAIOTCA M CTPOKU MATpUllbl A TUHEHHO 3aBUCUMBIMHU, €CJIH

1 -10 3

2 5 1 4
A= ?

3 4 1 7

4 3 1 10

Tema «CUCTEMBI TMHENHBIX YPABHEHUI
Mertonom ['aycca pemnTh cucTeEMyY JIMHEMHBIX YPABHEHUM:

3 - X + 2% = 5
5X2 - X3 = _7!
6x, + 2%, + X = 0.

Tema «BekTopHbIE MPOCTPAHCTBAY

OG6pa3yIoT 1 BEKTOPHI & = (5,2,4), b =(~2,10), ¢ = (1,11) 6a3uc mpocTpancTBa R*?
Tema «JIuHelHbIE ONEPATOPHI

B mpoctpancTBe R® IMHENHBIN omepatop A B 0asuce e, €, €; 3aJaH MaTPUILEH:

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

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

Tema «KBanpaTuunbie hopMbD»
Haiitu riiaBabie (Yri0BbIe) MUHOPHI KBaAPATUIHOM (POPMBI
L(X,, X, )= X{ +3X5 —4X,X,.
Ha ocHOBaHMM NOJIyYEHHBIX PE3YyJIbTATOB CAENATH BBIBOJ O 3HAKOOIPEAEIEHHOCTH
JTAHHOM KBaJIpaTUYHON (HDOPMBI.
Tema «DJIeMEHThI AHANUTUYECKOW TEOMETPUNY
CTOpOHBI TPEYTOJIbHUKA UMEIOT YPABHEHUS
x—y+1=0 (AB); 7x-5y-1=0 (BC);5x-3y+2=0 (AC).
HaliTn ypaBHEHHE BBICOTHI TPEYTOJIbHUKA, OMMYLIEHHON U3 BEPIIMHBI A HA CTOPOHY
BC.
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IIpumepsbl IK3aMeHAIMOHHBIX 32124 110 YaCTH 2

Tema «IIpenen 1 HeOpepPLIBHOCThY

x>+ \ 342X
Tema «lIpousBoaHas»
Haiitu nmpou3BoaHy0 GYHKIHH Y =€e>"-In (5x —8%x )

y . (1+ 2x )1‘3*
Haiitu penein lim :

Tema «l IpnnoxxeHus IpoOrn3BOTHOIN)

2
UccnenoBarh GyHKIHIO Y = (x +1, 5)e * M CXeMaTUYHO MOCTPOUTH €€ rpaduk.
Tema «HeonpeneneHHbI HHTETPATY

x3dx
X—2

Haittu HeonpeneneHHbld HHTErpal _[

Tema «OnpeneiieHHBIA MHTETPA)

BbruncnuTh 1wiomaas GUrypsl, OrpaHHYEHHON JTUHUSAMU Y =¢e*, x=-1, y’=1-X u
OChIO abcIucce.

Tema «JlubdepeHuanbHbIe YPaBHEHUI

Pemuth muddepeHmanbHoe ypaBHEHHE Y — Xy” = 2Xy.

Tema «YuciioBsle pabD)

= n+l
I/ICCHGI[OBaTB Ha CXOOAUMOCTD PO Z on_1 .
n=1 -

Tema «DyHKIMH HECKOJIBKUX MEPEMEHHBIX)
Haiitu kpuTHyecKre TOUYKH GYHKIUU Z = 5x* — 22X+ 7Xy+ y°.

Ilpumep ounema 013 npoeedenus 3auema u/uiu IK3AMeHd.

®enepanbHOe rOCyIapCTBEHHOE 00pa30BaTeIbHOE OI0I’KeTHOE YUpesKIeHne
BBICIIEr0 00Pa30BaHUsA
«@PuHaHcoBblil yHuBepcuter npu Ilpasureascree Poccuiickoin Pexepannm»
(ApocaaBckuii puanan OUHYHHBEPCUTETA)

Kadenpa «OxoHomuka u puHAHCHD)

Hucuunnuua «Marematukay

Qunuan  ApocaaBckuit

®opma 00yueHHUs oUHas

Cemectp 1 Hampasnenue 38.03.01 «DkoHOMUKAY
[Tpoduns «PuHAHCHI U GAHKOBCKOE JEJI0»

BWIET JJIsA HPOBEJAEHUS 3AYETA Nel

No Bomnpocsr 6unera MaxkcumanbHbIN

n/m Oamn

1 beckoHeYHO Malbie BETMYMHBI (OTIpe/IeTICHAE). 30

2 CaolicTBa 6ECKOHEUHO MaJIbIX (OJIHO U3 HMX Jl0Ka3aTh). beckoHeuHo 30
OoJblIINe BEJTMYUHBI, UX CBSA3b C OECKOHEYHO MaJIbIMH.
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IloaroroBwmin

Yr1Bepxaaro:

3aBeayronuii kadeapoit
«OKOHOMHUKA U (PUHAHCHD»

Uy6puna I".H.

Cupotkun C.A.

Hata 2024 r.

DenepajbHOE TOCYIAPCTBEHHOE 00pa3oBaTe/ibHOE OK/IKETHOE YUpeKIeHue

BbICIICI'O 06pa30BaHI/Iﬂ

«®unancoBblii yuuBepcuret npu IlpasureabcrBe Poccuniickoii @egepanum»

(ApocaaBckuii puanas OUHYHHBEPCUTETA)

Kadenpa «OxoHOMUKA U DUHAHCEHD)

JucuumimHa «MaTeMaThKay

Qunuan  ApocaaBckuil

dopma o0yueHHs QuHas
Cemectp 2 Hanpasienue 38.03.01 «DxoHOMUKA»
[Tpodwie «DrHAHCHI U OAHKOBCKOE JICTI0Y»

3K3AMEHAIIMOHHBINA BUIET Nel

No Bomnpocsr Ounera MaxkcumanbHbIA

n/m Oamn

1 beckoHeduHO MasIble BEIMUMHEI (ONIPEACIICHHE). 15

2 CBoiicTBa OECKOHEYHO MaJbIX (OAHO U3 HUX JI0Ka3aTh). beckoHeyHo 15
0OJIbIIINE BETUYUHBI, UX CBSI3b C 0ECKOHEYHO MaJIBIMHU.

3 3amaua Ha TeMy «MaTpHIbl U ONIPEACTUTEII. 30

IToarorosuit Uy6puna [".H.

YT1Bepxkaaro:

3aBeyroumii kagenpoit Cuportkun C.A.

«IKOHOMUKA U (PUHAHCHDY Hata 2024 1.

IIpumepbl OLIEHOYHBIX CPEACTB AJIA IPOBEPKU KOMIIETEHIMH, (DOPMHU-

PYEMBIX JUCIHUILIMHOM

Komnerenuus

Tunossbie 3a1aHuA

[TKH- 3
coOHOCTB OCy-
IIECTBIATH COOP,
00paboTKy U cTaTH-
CTUYECKHUIl aHATTN3
JIAHHBIX, TIPUME-
HSTh MaTeMaTuye-
CKHE METOJIBI IS
pELICHUS CTaHIapT-
HBIX TIpodeccro-
HaTbHBIX (PUHAH-
COBO-9KOHOMUYE-
CKHX 3aJ1a4, HHTep-
MIPETUPOBATH TOITY-

Coo-

1. IIpoBoaurt cHop, 00padOTKY M CTATHCTHYECKHUI aHAJIH3 JaH-
HBIX /1JI5l pelieHNs] (PMHAHCOBO-I)KOHOMMYECKHX 3a/1a4.
1. IIpou3BoAMTENBHOCTD TPYy1a pab0OYEro 3a OJJHY CMEHY OIUCHIBACTCS
¢ynkmueit 2 p(t) =15t — 0,5t , rae t — Bpems B yacax, 0 <t < 8. Onpene-
auTe 00BbEM BhIITyCcKa MPOIYKIIMY 32 JIEHb JUIsl JAaHHOTO paboydero
U CPEJIHIOI0 ITPOU3BOIUTENLHOCTh TPY/A 33 OJIUH Yac.

2. M®opMy./JupyeT MaTeMaTHYeCKHe MOCTAHOBKH (PUHAHCOBO
IKOHOMHUYECKHUX 32124, IePeXOAUT 0T IKOHOMHYECKHX I10-
CTAHOBOK 32124 K MATEMATHYECKHUM MOJCJIAM.

1. B mayrunoo6pa3Hoit monenu QyHKus cupoca umeet sug D( p) =12 — 3p,
a ¢yHkius npemiaoxenus — S(p) =2 p — 3 . HayanbHas neHa paBHa 2 1.e.
BemmmmTe o6uryro ¢popmyity A IOCiIeI0BaTeaIbHOCTH 1ieH. Mccnenyiite Ha
CXOJIMMOCTh JaHHYIO M10CIIEJ0BATEIILHOCTD LIEH.
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YEHHbIE PE3YIlb-
TaTHI.

2. 3aBUCUMOCTD CIIPOCA Ha TOBAP OT €To LEHbI BhIpakaeTcs QyHKUIUEH

i 60
Dipy=—-
pip o
Haiinure cnpoc Ha TOBap, NpeaenbHbIN CIIPOC U TOUYEUHYIO 31aCTUYHOCTh

crnpoca 1o 1eHe npu p = 3 a.e. UeMy OyzaeT paBHa CpeqHsis SIaCTHIHOCTD
crpoca 110 TIeHe, IPY YBEeJTNYeHUH eHbl Ha 4%7

3. CucreMHO NOAXOAUT K BHIOOPY MaTeMaTHYeCKHUX METOA0B H
HHGOPMANMOHHBIX TEXHOJOTUI Il pellIeHUs KOHKPETHBIX
(puHAHCOBO-IKOHOMHUYECKHUX 32/1a4 B NPO(PecCHOHATIBLHOM
o0JiacTu.

1. ITonHble U3AEPKKH MPH BBIITYCKE ( €AMHUILL MPOTYKIINHN BBIPAXKAIOTCS
dynxmueit C(q) =32+ 8q + q?. OyHKIHA cOpOCca HA 3T IPOIYKIIHIO
umeeT Bua q =12 — 0,03p , rae p — 1ieHa eIUHUIBI TPOTYKIIUH.
Halinure MUHEMYM CpEeIHUX U3LECPIKEK

4. AHaJU3MpYeT pe3yJbTaThl HCCIEJOBAHUS MATEMATHYECKUX
MojieJieil (PMHAHCOBO-I)KOHOMMYECKHX 32/1a4 U JeJIaeT Ha UX
OCHOBAHHMH KOJIMYECTBEHHbIE H Ka4eCTBEHHbIE BHIBOABI H
PEeKOMEeH/IallMHU 10 NPUHATHIO GUHAHCOBO-IKOHOMHUYECKUX
pelIeHu.

1. lansl pyHkuus cripoca Ha HeKoTopsbIil ToBap D(p) = 82 — 15p — 10p2
U QYHKIUS TPEATIOKEeHHs 3TOro ToBapa S(p) =2p2 +3p—2,tne p —
1[eHa ToBapa B pyOsX. Berauciante 31acTuyHOCTD CHpoca 1o IeHe B
TOYKE PHIHOYHOTO PABHOBECHS.

2. Haiinure npousBoanyo ¢pynkuuu f (t) = F(K(t),L(t)) B Touke t = 0, ecnu
K1) =04 4200 L(r)=3000""

LR L

Y F(K,L)y=4K "L

VK- 10
coOHOCTB OCYy-
IIECTBISTH MOUCK,
KPUTUYCCKH aHAJH-
3UpOBaTh, 0000-
IaTh ¥ CUCTEMAaTH-
3UpoBaTh UHPOP-
MaIHIo, UCTIOJIH30-
BaTh CUCTEMHBIH
MOJIXO/T JUISL perie-
HUSI TOCTaBIICHHBIX
3a1a4

Coo-

1. YeTKo OMUCHIBACT COCTAB M CTPYKTYPY TpeOyeMbIX JaHHBIX
u nHopManuu, rPaMOTHO peanu3yeT mpoueccbl Ux cdopa, oopa-
0O0TKH M MHTEepIpeTaLlHH.
Pemmure cuctemy nTUHEHHBIX anreOpanyecKux ypaBHEHUI U HaluTe He
MeHee JBYX €€ 0a3MCHBIX HEOTPHUIATEIbHBIX PeIIeHUI

4x, —x, +2x; —3x, =2,

2x, +3x, —x; +x, =5,

_2.\‘1 —4x, +3x; —4x, =3.
2.000CHOBBIBAeT CYNIHOCTH MPOMCXOSIIET0, BhISIBJISIET 32-KOHO-

MEpPHOCTH, IOHUMAeT NPUPOAY BapuadeIbHOCTH.

1. Onpenenure, ABISIETCS JTM MEXTyHAPOIHAS TOPTOBJIS IBYX CTpaH cOa-
JJAaHCUPOBAHHOM, €CIIM BEKTOP HAIIMOHAIBHBIX TOXOJOB 3TUX CTPaH

(9000000000
1 5000000000 )

a CTPYKTYpHasi MaTpHLa
0.5 0.9

4=
0.5 0.1,
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2. HpeﬂHpI/IHTI/Ie MIPOU3BOJUT INPOAYKIHUIO IBYX BUAOB, UCIIOJIB3YA IIPpHU
9TOM PECYPCHI TPEX BUOB. W3BecTHA TeXHOIOTrHUECKas MaTpula

2 3)
A4=[10
2 1)
M BEKTOp 3a11acoB .
100
b=| 60
75

N306pa3ure MHOXKECTBO BO3MOKHBIX TUIAHOB Mpou3BoaAcTBa. CocTaBbTe
TUTaH MIPOU3BOCTBA, 00ECIEUNBAIOIINI TOTyYeHHE HAauOOIbIlel BRIPYUKU
OT MPOJAXKU U3JEIHNA, €CITU IIeHa U3/IEJIHS IEPOBOT0 BUIa COCTABIISET
1000 pyO0., a m3aenus BToporo Buaa — 2000 pyo.

3. @®opMyaMpyeT NPHU3HAK KJIaccM(puKauuM, BblaeasieT Co0T-
BeT-CTBYIOIIIME eMy IPYNIIbl OTHOPOAHBIX «00bEKTOBY», HAEeHTH(PH-
nupyeT o01IHMe CBOMCTBA 3JIEMEHTOB 3THX I'PYII, OLEHUBACT MOJI-
HOTY Ppe3yabTaToB KJIaCCI/I(l)HKaIII/II/I, MOKa3bIBA€T INMPHUKJIATHOE
Ha3HaA4YeHHue K.]IaCCI/Iq)I/IKaI[I/IOHHbIX rpymi.

1. Pemuth cuUCTEMY JIMHEHHBIX YpaBHEHUH C
nmapaMeTpoM A . B oTBeTe yka3arh, IpU KaKUX 3HAYEHUAX A
CUCTEMa YpaBHEHUU HECOBMECTHA, MNpPHU KaKUX — HMEET
€MHCTBEHHOE pelieHue (yka3aTh €ro) U MpU KaKuX — UMEET
OECKOHEUHO MHOTO pelieHui (yka3aTh o0Iee perieHue).

4.I'paMOTHO, TOTMYHO, APTYMEHTHPOBaHO GopMHPYeT cOOCTBEHHbIE
Cy’IeHus U oueHKu. OTim4aer (paKThbl OT MHEHHH, HHTEpPNpeTa-
LM, OLEHOK M T.1. B PACCYKIEHUSIX APYTUX YUYACTHHUKOB JesTeIb-
HOCTH.

5. ApryMeHTHPOBAHHO M JIOTHYHO NPEACTABJIsIET CBOI0 TOUYKY 3pe-
HHSA MOCPEACTBOM M HA OCHOBE CHCTEMHOTI'0 OIIMCAHUS.

1. JIOTIOMHUTH CHUCTEMY BEKTOPOB 0 OPTOTOHAIBHOTO
0asnca mpocTpaHcTBa R® W B IMOJy4YeHHOM Oa3nce HAWTH
KOOPJIMHATBI BEKTOPA X = (X, X,,X;) -

2.OyHKIMS TIONE3HOCTH TOTPEOUTEeNs I ABYX
TOBAPOB UMEET BUJL

N 2.075_ 025
H(.‘t‘.“l)—ﬁi ] , Tme X, y — KOJIHYECTBa

MPUOOPETAEMBIX TOBAPOB.

1) Onpenenure MaKCUMalbHYIO IOJIE3HOCTH  TOBAapOB,  €CIHU
NOTPEOUTENH UMEET

oromker B [ =1899 n.e., a uensl ToBapoB paBHbl 13 me. u 5 m.e.,
COOTBETCTBEHHO.

2) IMocTpoiite rpaduk QyHKIUH MTOJIE3HOCTH.

3) WM3oOpasute AOMyCTUMOE MHOXKECTBO, KPHUBBIE O€3paziuuus Hu
ONTHMATBHYIO TOUKY.
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4) Haiimute ypaBHEHHE KPUBOW Oe3pa3nuuusi, HA KOTOPOW HAXOIUTCS
ONTUMAJbHAS TOYKA TOTPEOUTEINS.

5) Beruucinure HOpMy 3aMEHBI BTOPOT'O TOBapa MEPBLIM B ONTUMATBHOM
TOUYKE.

5) Onpenenute GyHKIMIO CrIpoca i TIEPBOTO TOBapa U MOCTPOMTE ee
rpaduk.

6) Bprauciure 371acTHYHOCTh CIIPOCa Ha TEPBBIA TOBAp IO IIEHE MPHU
JAHHBIX IICHAX ¥ 33/IaHHOM OFOJKETE MOTPEOUTEIIS.

7) IlosicHuTe SKOHOMUYECKUI CMBICIT HAMICHHBIX TIOKa3aTeleH.

7.3. CooTBeTcTBYIOIIME NPHUKA3bl, PACHOPSKEHHS PEKTOPaTa 0 KOHTPOJe
YPOBHSI OCBOEHUSI JUCHUIIMH U cPOPMHMPOBAHHOCTH KOMIIETEHI[UI CTYy/IeH-
TOB.

[Tpuka3 ot 01 oxTsi6pst 2024 roma No2187/0 «O06 yrBepxkaenun [lonoxenus
O IPOBEJICHUU TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTECTALMH
CTYJI€HTOB, O0yUYarOIIHUXCs MO 00pa30BaTENbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBa-
HAS B OUHAHCOBOM  YHHUBEPCUTETE»,  PAa3MELICHHBIM 110  CCBUIKE:
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz
- 2187 0-0t-01.10.2024.pdf

8. [lepeyeHb OCHOBHOM M IONOJTHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOO-
XOUMOM VISl OCBOCHMSI AU CIUTIIHMHBI

a) OCHOBHASI:

1. Beicmasgs maTeMatvka JJii SKOHOMHUYECKOro OakajiaBpuaTa: YUeOHUK U
npaktukyMm / H. II. Kpemep, b. A. Ilyrko, 1. M. Tpummu, M. H.
Opuaman; [B3OOU]; Tlon pen. H.II.Kpemepa. — 4-e uzz.; nepepad. U
non. — M.: IOpair, 2012. — 909 c.

2. Marematndeckuii ananu3: YueOnuk u npaktukyMm / H. 1. Kpemep, b. A.
[Tytko, . M. Tpumun,/ I[lox pea. H.I11. Kpemepa. — 4-e uzn.; nepepad. 1
nor.- M.: FOpaiit,2014. — 307 c.

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

4. MaremaTtuka JJsi 5KOHOMUCTOB U MEHEIKEPOB [DIEKTPOHHBIN pecypc]:
yueonuk / Kpemep H.ILIL. mox o6m1. pexa. u ap. — Mocksa : KuoPyc, 2015.
— 480 c¢. — (mma  OakamaBpoB). —Pexum  jgocryna:
https://book.ru/book/916602

5. MaremaTtuka uiss S5KOHOMHCTOB U MeHemkepoB. [IpakTukym [DnekTpoH-
HBIN pecypc : yueOHoe nocobdue / Kpemep H.II. mox obmr. pexn., [Tytko
b.A., Tpummn .M., ®puaman M.H. — Mocksa : KnoPyc, 2015. — 479
c. — (mns G6akanaBpoB). Pexxum noctymna: —https://book.ru/book/916680

0) 1OMOJIHUTEIbHASA:
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https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf

1. Kpemep H.II. Beicuias maTemaTuka st 3KOHOMHUCTOB: YueOnuk / H.III
Kpewmep, u ap.; mox pea. H. L. Kpemepa.— 3-e uza. — M.: FOuuth, 2010. —
479 c.

2. Kpemep H.III. Maremaruka mjis 3KOHOMHCTOB: OT ApUPMETHKU [0
DKOHOMETpUKH. YueOHo-cripaBoyHoe mocobue / H.III Kpemep, B.A.
[Tytko, U.M. Tpummun; nox pen. H. L. Kpemepa.— M.: FOpaiit, 2014. —
646 c.

9. [lepeyenn pecypcoB HH(POPMALMOHHO-TEJTIEKOMMYHUKAIIUOHHO CeTH
«/HTEpHET», HEOOXOAUMBIX IJISI 0CBOEHMS TUCIUILINHBI

1. Dnexkrponnsie 6ubmmoreunsie cucreMsl (IBC), conepxkaiiue yueOHy0 U
Hay4yHyl0 Jutepatypy: "Znanium", "eLibrary", "Grebennikon", "BOOK.ru",
"FOpaiit", "Jlamp", "YHuBepcuTerckas OubGmmoteka OHJIAVH", yue6HO
METOJIMYECKOU JINTEPATYPY.

2. Jloctym 4epe3 TOpTal dJIEKTPOHHOrOo oO0yudeHUs «Onbday UIH
HNudopmanmonno-o0pa3oBatenbHbiii mopran @duHyHMBEepcuTeTa MO JOTHHY |
apoIIIo.

3. DnekTpoHHas OubnnoTexka OUHYHHUBEPCUTETA YEpE3 CTAPTOBYIO CTPAHU-
y:http://library.fa.ru/resource.asp?1d=699.

10. MeToanueckue yKa3aHusl AJs 00y4alOUIUXCS 10 OCBOEHUIO JTMCIIU-
IJINHBI

HanmenoBanue Tog MecToHaxoxAeHHE MaTepralia
METOJINYECKHX MaTepHalIOB yTBep- (cchika Ha calT urana)
JUTSE 00YYarOIUXCS KIICHUS
Uy6puna I'.H._Meronuueckue ykasa- https://cloud.mail.ru/public/CnoV/cYBRvyAHR
HUSI IO HAITMCAHHUIO KOHTPOJIbHOM pa-
OOTHI IO JUCHUILIHHE «MaTeMaTUKay 2026

JUTSL CTY/ICHTOB, OOYYAIOIIUXCS IO
HarpaBieHuto moarotosku 38.03.01

«ODKOHOMHKAY.

[puka3 OUHYHUBEPCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016jz0
14.05.2021 r. Ne 1040/0 «O06 yTBEp- 1c499ylcv5x35ey3/Prikaz- -1040 o-ot-

JKJIEHUY METOJIMYECKUX PEKOMEH/a- 11.05.2021.PDF

U TI0 TUTAHKPOBAHUIO M OpraHu3a-
LU BHEAYAUTOPHOH CaMOCTOSATEIb-
HOW paboTHI CTYJICHTOB 10 00pa3oBa-
TENBbHBIM IIporpaMMaM OakanaBpuara
u Maructparypsl OUHAHCOBOM yHH-
BEPCHUTETEN

11. IlepeyeHb HH(POPMAIUOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCY-
IIEeCTBJICHUN 00Pa30BaTEJIbHOIO MpoIecca Mo AUCUUILIMHE, BKJIYas Iepe-
YeHb He00X0AMMOro MPOrPaMMHOI0 oOecreyeHrs 1 MH(POPMALMOHHBIX CIIPa-
BOYHBIX CHCTEM
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11.1. Komnnekm nuueH3u0HH020 NPOCPAMMHO20 00ECnEeYeHUS:

1. KomnsrotepHsie mporpaMmsl o01iero Hasnadenus Windows, MicrosoftOffice

2. AHTUBUpYCHas IIporpamma.

11.2. Cospemennvie npogeccuonanvhoie 0a3vl OAHHBIX U UHPOPMAYUOHHbIE
CHPABOUHbBIE CUCIEMbL: HE RPEOYCMOMPEHbL.

11.3. Cepmuguuyuposannsvie npozpammHvle U annapamusvle cpeocmeda 3a-
wumaul UHGopmayuu: ne nPedycmMompensl.

12. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMON A5 0CY-
LIeCTBJIEHUsI 00Pa30BaTeJbLHOIO NMpouecca Mo JMCHMUILINHE

MarepuanbHo-TexHUUecKasi 06a3a, KOTOpod pacronaraetr SpociaBckuit ¢u-
nuan OUHYHUBEPCUTETA: ayIUTOPHBIN (HOH, KOMITBIOTEPHBIE KJIACCHI U JIp.

JIeKIIMOHHBIE M TPAKTUYECKUE 3aHSITHS MPOBOASATCA B MYJIbTUMEIHIHBIX
ayIMTOpUsIX (puiIHalia, a TAaKkKe B 000pyJOBaHHBIX KOMIIBIOTEPAMU U MYJIbTUME UM -
HBIM 000pYZI0BaHUEM KJIacCax.

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMHUTCS € IICUXO0JIOT0-(PU3U0JIO-
TUYECKUMU OCOOCHHOCTAMM OOYYAIOIIMXCSI MHBAIUIOB U JIML[ C OTPaHUYECHHBIMU
BO3MOYKHOCTSIMHU 3]10pOBbsl. [Ipr HEOOXOAUMOCTH OCYIIECTBIISIETCS AOMOJTHHUTEIb-
Has MOJJIEPXKKA MPENoAaBaHus ThIOTOPAMHU, MCUXO0JIOTAMH, COLIUAIbHBIMU PaboT-
HUKaMU, IPOIIEAIIMMH MOJATOTOBKY aCCUCTCHTaMHU.

B cooTBeTCTBUY ¢ METOIUYECKUMH peKOMeHanussMu Munoopuayku Poccun
(yrBepxkaensl 08.04.2014 No AK-44/058H) B Kypce MpeanoiaraeTcsi UCrnojab30BaTh
COIMAJIbHO-aKTUBHBIC W PE(PIICKCUBHBIE METO/bl OOYYEHUS, TEXHOJIOTHMH COIIHO-
KyJIbTYPHOUH peaOuIUTAIIMU C 1EIbI0 OKa3aHUsl MTOMOIIY B YCTAaHOBJICHUU TOJIHO-
LIEHHBIX MEXJIMYHOCTHBIX OTHOUIEHWW C JIPYTMMHU CTYJIEHTaMH, CO3JaHUU KOM-
(GOpTHOrO TICUXOJIOTUYECKOTO KiIMMaTa B cTyneH4yeckoit rpymnme. [logbop u paspa-
00TKa y4ueOHBIX MaTEPHAIOB MPOU3BOJIATCSA C YUETOM MPEIOCTaBICHUS MaTeprana
B pa3IMYHbIX (hopMax: ayAHaIbHON, BU3YaIbHOM, C UCTIOIH30BAHUEM CIIEITUATBLHBIX
TEXHUYECKUX CPEJCTB U MH(POPMAITMOHHBIX CHCTEM.

OcBoenne aucuuruivHbl JunamMu ¢ OB3 ocyecTBaseTcs ¢ UCIONIb30BAHUEM
CpelCTB 00y4YeHHUs OOIIEro M CHeuualbHOrO Ha3HayeHus (MEPCOHATBHOIO U KOJI-
JIEKTUBHOTO HCIOJIb30BaHUs1). MaTepualbHO-TEXHUUYECKOE OOecleueHrue Mpey-
CMaTpHUBAET NPUCTIOCOOICHNE ayIUTOPH K HY>kaaM jul] ¢ OB3.

dopma NpoBENEHUs aTTECTAUWUU I CTYJICHTOB-MHBAJIMIOB YCTAHABJIMBA-
€TCs C Y4eTOM MHANBUAYATbHBIX MCUX0(U3NUYECKUX 0cOOeHHOCTe|. J{J1s1 cTyIeHTOB
¢ OB3 nmpenycmatpuBaeTcst 1ocTymHas popMa MpeIOCTaBICHUS 3aJlaHui OTICHOY-
HBIX CPEJICTB, @ UMEHHO:

— B MEYATHON WM JIEKTPOHHOU (hopme (IS JIUIl ¢ HAPYIICHUSIMU OTOPHO-
JIBUTATEJIbHOTO ammapara);

— B MeYaTHOMN (hopMe WM DJIEKTPOHHOU (OpME C YBEIIMUEHHBIM IPUPTOM H
KOHTPACTHOCTBIO (IS JIUL] C HAPYLIECHUSIMU CIIyXa, PEUH, 3PEHUs);
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— METOJIOM YTEHHsI aCCUCTCHTOM 3aJIaHusl BCIYX (VIS JIUIT C HAPYIIEHUSIMH
3peHus).

CryneHTaM ¢ HHBAJTUHOCTHIO YBEIMUHNBAETCS BpEMs Ha OATOTOBKY OTBETOB
Ha KOHTPOJIbHBIC BOMPOCHL. J[JIsl TaKMX CTYACHTOB MPEIyCMATPUBACTCS TOCTYITHAS
¢dbopMa mperocTaBIeHUs] OTBETOB Ha 3a/IaHHUs, 3 HMEHHO:

— MAChMEHHO Ha OyMmare Wi HabOpOM OTBETOB HAa KOMIBIOTEPE (MIJIS JHIT C
HApYIICHUSMH CITyXa, PeUn);

— BBIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C HUCIIOIH30BAHUEM YCITyT ac-
CUCTEHTA (7151 JINIT C HAPYIICHUSIMH OMTOPHO-BUTATEIIFHOTO aIllapara);

— YCTHO (ISl JIUIT C HAPYIICHUSIMU 3PEHHS, OMOPHO-IBUTATEIILHOTO arla-
parta).

[Tpu HEOOXOIUMOCTH TS 00YUAIOIIMXCS ¢ MHBAIMTHOCTHIO MIPOIIEIypa OIle-
HUBaHMSI PE3YJITATOB OOYYCHHSI MOYKET MIPOBOJIUTHCS B HECKOJILKO JTAIIOB.
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