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VIIPABJIEHUS U PAJTMODJIEKTPOHUK
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[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
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Baagenew: Cenqenko MNapen Bacwasenns
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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEMATHKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenue noarorosku / criermansHOCTh: 09.03.04 IIporpaMmHas MHKeHepust

Hamnpasnennocts (npodunp) / cnenmanuzanus: UHaycTpuajbHas pa3padoTka NMporpaMMHBIX
NPOIYKTOB

dopma 00yUueHUS: OUHASA

@axynpreT: Pakyabrer cucreM ynpasjenus (PCY)

Kadenpa: aBromaruzanuu oopadorku uadpopmanun (AON)

Kypc: 1

Cemectp: 1, 2

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 1 cemectp 2 cemectp Bcero Ennnuner
JlexMoHHbBIE 3aHATHS 50 50 100 4acoB
[IpakTryeckue 3aHATUA 64 64 128 4acoB
CamocTtosarenbHas pabora 66 66 132 4acoB
[TonroToBka u ciada s3K3amMeHa 36 36 72 4acoB
OO61mas Tpya0eMKOCTh 216 216 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 6 6 12 3.€.

@OopMBI IPOMEKYTOUHOHN aTTECTALIUU Cemectp
DK3aMeH 1
DK3aMeH 2
Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

AKTyanu3upoBaHbl pa3/esbl (TeMbl) JUCHUILTUHBI (Tabnuma 5.1);
AKTyanu3upoBaHO cofepx aHue TaOnuLbl 5.2;
AKTyanu3upoBaHO cofiepxaHue Tabnuibl 5.3;
AKTyanu3upoBaHO cofepxKaHue TaOnullbl 5.6;
AKTyanu3upoBaHO cofepxaHue Tadnuusl 9.1;

AKTyaHI/I3I/Ip0BaHBI THUIIOBBIC OLICHOYHBLIC MAaTCPHAJIbI. 3aMeHEeHBI TECTOBLIC 3a/1aHU B ITYHKTC
9.1.1.

SN hE PN =

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpeHa U oJo0peHa Ha 3acegaHuM Kadeapbl
Marematuku, npotokos Ne 2 ot «16» 09 2024 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I/I?)y‘{CHI/IC OCHOBHBLIX IOHSATHH U MCTOJAOB MAaTCMATUKH, HCIIOJb3YyCMbBIX IPU MOCTPOCHUUN
MaTC€MaAaTU4YCCKHUX MOIICJIeﬁ B TCOPCTHYCCKUX U OBKCIHCPUMCHTAJIBbHBIX HCCICAOBAHUAX B
npoeCCUOHATBHON J1eATEIbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE aHATUTHYECKOTO, AITOPUTMUYECKOTO U JIOTUYECKOTO MBIIICHUS CTYIEHTOB.

2. BpIpaboTka y CTYyJIGHTOB yMEHUS paboTaTh C MaTEMaTHUYECKON JTUTEPATYPOH.

3. OBnaneHue METOJaMU MaTE€MaTHUKH, MPUMEHSEMBIMU MPHU MOCTPOCHUU MATEMAaTHUYECKUX
Mojeneil s peleHus npodeccuoHanbHBIX 3a/1ay, a TAKXKE B TEOPETUUECKUX U IKCIIEPUMEHTATIbHbIX
HCCIIEIOBaHUSIX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHHS, METOIbI
MaTeMaTu4ecKOro
aHaJM3a u
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHHS B
pohecCHOHATLHOM
JeSTEIbHOCTH

OIIK-1.1. 3naet meToabl
MaTeMaTHYECKOTO aHAIIN3a U
MOJICIIMPOBAHMSI, OCHOBBI
MPOBEICHUS TEOPETHUECKOTO
¥ SKCTIEPUMEHTAILHOTO
HCCIIC/IOBAaHHS B
poecCHOHATLHOM
NEeSITETIHHOCTH, B TOM YHUCIIE B
€CTECTBEHHBIX HAyKax M
OOLIEMHKEHEPHBIX 3a/1a4ax

3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U
METO/IbI MATEMATUKH U MAaTEMaTUYECKOTO
aHajM3a

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopMyIupoBaTh 3a1a4N
UCCIIEIOBaHMS, PelIaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOIOB MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YMeeT npuMeHsITh METOAbl MaTEMaTHYECKOTO
aHaJIM3a MpH pelIeHnH MpodeccrnoHalIbHbIX
3ajaq

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brnageer annapaTomM MareMaTH4eCcKOro
aHallM3a, UCIIOJB3YEMBIM TIPH pazpaboTke
MaTeMaTHUYECKUX MOJIENEH B
npodecCHOHANBLHON eI TETbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YaCcOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHHUIUIHMHBI COCTaBIAET 12 3aueTHBIX eNuHuIl, 432 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH ITUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B

tabmuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1esTeIbHOCTH
. Bcero CemecTtpsbl
Bunpl yueOHoM aedTenbHOCTH
4qacoB |1 cemectp|2 cemecTp
KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 228 114 114
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 100 50 50
IIpaxkTHueckue 3aHATUS 128 64 64
CamocrosiTeibHAas padoTa 00y4alOMUXCcs, B T.4. KOHTAKTHasI 132 66 66
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 38 20 18
[ToaroToBka Kk KOHTPOJIBHOM paboTe 45 23 22
Harnncanne KoHCIEKTa CaMONIOATOTOBKHU 49 23 26
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IMoaroroBka u caaya IK3aMeHa 72 36 36

Oo0mast Tpy10eMKOCTH (B Yacax) 432 216 216

Oo0mas TpynoemMkocTsb (B 3.e.) 12 6 6

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Bcero yacos
HasBanwus pasnenos (TeM) TUCITUTLIAHBI 3aH., Hpax. | Cam. (6e3 Dopmupyembie
g |33, pab., u >ksamena) KOMITCTCHITUH
1 cemecTp
1 DneMeHThl TEOpUU MHOKECTB 2 - 2 4 OIIK-1
2 KoMmnekcHble unciia U JEUCTBUA HaL 2 2 5 9 OIIK-1
HUMU. MHorowiensl. KopHu MHOTOUIEHA.
3 DeMeHTBI TEOPUH MATPUIL U 5 7 7 19 OIIK-1
ornpeenuTeNeH.
4 MaTtemMaTU4eCKUE CTPYKTYPbI 8 10 9 27 OIIK-1
5 CucteMbl TUHEWHBIX anreOpanveckux 6 6 5 17 OIIK-1
ypaBHEHUH.
6 OyHKIMY B JINHEWHBIX IPOCTPAHCTBAX. 7 6 6 19 OIIK-1
7 DneMEeHTBI TEOPUU KPUBBIX U 5 7 9 21 OIIK-1
MOBEPXHOCTEH.
8 DJIeMEHTBI TEOPUU MPEIECIIOB. 5 12 8 25 OIIK-1
9 DnemenTs! qudGepeHInaTEHOTO 7 10 8 25 OIIK-1
HCYHCIICHUSI.
10 ITpunoxenus auddepeHmaibHOro 3 4 7 14 OIIK-1
UCUHCIICHUS
Hroro 3a cemectp| 50 64 66 180
2 cemecTp
11 HeonpeneneHHblii HHTErpaJl. 6 8 12 26 OIIK-1
12 OnpeneneHHbI HHTETPAIL. 6 8 12 26 OIIK-1
HecoGcTBeHHBIE MHTETPAIBI.
13 UnTerpanbHoe ucuucienne QyHKIui 8 12 12 32 OIIK-1
MHOTHX MTePEMEHHBIX.
14 DnemenTsl Teopun qudPepeHIHATBHBIX 18 24 14 56 OIIK-1
YpaBHEHUH.
15 DneMeHThI TeOpUU PSAOB 10 10 13 33 OIIK-1
16 DreMeHThl TAPMOHUYECKOTO aHAJTN3A. 2 2 3 7 OIIK-1
Uroro 3a cemectp| 50 64 66 180
Uroro| 100 128 132 360

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B TadwmIe 5.2.
Tabmuua 5.2 — Copeprkanue pa3fenoB (TeM) AUCHUILTHHBI (B T.U. 110 JICKIUSIM)
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HaszBanus pasnenos
(TemM) TUCUIMIUIAHBI

Coneprkanue pas3ienoB (TeM) TUCHUTLTUHEI (B
T.4. IO JICKLUSM)

TpynoemkocTs
(JIeKITMOHHBIE
3aHATHA), U

dopMupyemsle
KOMIIETEHIIUU

1 cemecTp

1 DnemeHTHI TEOPUN
MHOKECTB

MHoxecTBa 1 onepalyy HaJl HUMH.
BemiectBeHHbIe UnCiia U X CBOMCTBA.
Cuctemsl okpecTHOCTEH B R 1 n-mepHOM
apu(pMETHYECKOM POCTPAHCTBE.
OnHOCTOpPOHHUE OKpECTHOCTH B R.

OIIK-1

HUroro

2 KommiiekcHbIe uncia
U IEUCTBUS HaJ HUMH.
Muorouniensl. Kopaun
MHOT'OYJIEHA.

[ToHsITHE KOMITJIEKCHOTO YUCIIA U €r0
n300pakeHne Ha MI0CKOCTH. Pa3znuunbie
(hOpMBI 3aITMCH KOMITJIEKCHBIX YHCETI.
Onepanuu Hai KOMIUIEKCHBIMU YHCIIAMHU.
OcHoBHas Teopema anreopsl. Teopema besy.
Pa3noxeHrne MHOTOUIEHa HA MHOKUTEIH.

OIIK-1

Hroro

3 DneMeHThl TeOpuu
MaTpHll U
ONpeACITUTENEH.

[TonsTue uncinoBoit matpuisl. CrienuanbHbIE
BUbI MaTpuLl. JleiCTBHS HAJ MaTpULIAMU U
ux cBoicTia. IlepecranoBku. I[lonstue
onpenenuTens nopsiaka n. Ceoctea. MuHop
1 ayredpanveckoe J0MOIHEHHE.
Boruncnenue onpenenureneit. OOpatHas
Marpuua. Penmienue MaTpU4HbBIX YPaBHEHHM.

OIIK-1

Htoro

4 MareMaTUuecKue
CTPYKTYpPBbI

OrnpezenieHre MaTEMaTUYECKON CTPYKTYPBI.
[IpuMepsl MaTEMaTHUECKUX CTPYKTYP.
Ornpenenenne TMHEHHOTO POCTPAHCTBA.
JIMHENHO 3aBUCHMBIE U JINHENHO
HE3aBUCHUMBIE CUCTEMBI BEKTOPOB. PaHr
MaTpuibl. TeopeMa o 6a3MCHOM MHUHODE.
bazuc, pasmepHOCTb IMHEUHBIX
npoctpaHcTB. M3oMophu3M nHHEHHBIX
npoctpanctB. [lognpocTpaHCTBO JIMHEMHOTO
MpocTpaHcTBa. MeTpudeckue CTpyKTYyphl.
Mertpuueckre NpoCcTpaHCTBA.
HopmupoBanHbie TpOCTpaHCTBA.
[IpocTpancTBa CO CKAISIPHBIM
npousBeaeHueM. [lepexos ot 6a3uca k
0a3ucy, npeodpazoBaHre CUCTEM KOOPIUHAT.

OIIK-1

HUroro
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5 CucreMsbl TUHEHHBIX
anreOpandecKux
YPaBHEHUM.

[ToHsiTHE cUCTEMBI JIMHENHBIX
anreOpandecKnx ypaBHEHUH.
Knaccudukanus cuctem. Teopema
Kponekepa-Kanennu. Pemenne
OIpesieNIeHHBIX cucTeM. MaTpuuHbli ciocod
pEeLIeHUs CUCTEM JIMHENHBIX YPABHEHUM.
Meron Kpamepa, meron ['aycca. Pemenue
HeomnpezeneHHbIX cucteM. OaHOPOHbIE
CUCTEMBI JINHEWHBIX YPABHCHHM.

OIIK-1

Htoro

6 OyHKIMH B
JIMHENHBIX
MPOCTPAHCTBAX.

®OynHk1uK, orodpaykeHus. JInHenHbIi
oreparop u ero marpuna. O6iaacte 3HaUeHUI
U paHr JUHEHHOTro oneparopa. [eicTeus Han
JIMHEHUHBIMU oneparopamu. MIHBapuaHTHBIE
noanpoctpancTBa. CoOOCTBEHHBIE UHCa U
COOCTBEHHBIE BEKTOPBI JIMHEHHOTO
omepatopa. JIuneitHble, OUITMHEHHBIE U
KBaJ[paTU4HbIE (DOPMBI.

OIIK-1

HUroro

7 DneMEeHTBI TEOpUU
KPUBBIX U
MTOBEPXHOCTEH.

OCHOBHEBIE 3aJa4l aHAIIUTHYECKOU
reomeTpuu. [IoHSATHS ypaBHEHUI KPUBOU 1
MOBEpXHOCTHU. JlekapToBa cucTtema
KoopauHat. KpuBoauHeHbIe CUCTEMBI
koopauHart. [lonsphas, chepuueckas u
UMWIMHIPUYECKHE CUCTEMbI KOOPIMHAT.
3anuch ypaBHEHUM KPUBBIX U TOBEPXHOCTEN
B Pa3IMYHBIX KPUBOJIMHEHHBIX KOOPAUHATAX.

OIIK-1

Hroro

8 DnemMeHTHl TEOpUU
IpesEeyoB.

[Tonsitre GyHkMM, CIOCOOBI 3a1aHUS
¢byHkumu. YacTHbIe KI1acChl OTOOpaskeHUI.
Komnozumus Gynkuuit. CrnoxHast u
obparnas pyukuuu. [lociaenoBaTeIbHOCTD U
ee npenen. [penen pynkuun. Teopemsl o
npenenax. HeonpeneneHHbie BbIpaXKeHHUs.
HenpepsiBHOCTh PyHKIINHN. Knaccupukanus
TOYEK pa3phiBa AECHCTBUTEIbHO3HAYHON
(YHKIMU OJJHOTO JIEHCTBUTEIHHOTO
aprymenra. llepBelii 1 BTOpoi
3aMeyaTelIbHbIE NPEEIIbl U UX CIIEICTBUS.
BbeckoneuHo maibie U OECKOHEYHO OO0JIbIIHe
¢GbyHKIUU. ACUMOTOTHI Tpaduka GyHKIUH.

OIIK-1

Htoro
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9 DnemeHTHI
Qg epeHIraIbLHOro
MCUHUCIICHUSL.

Juddepennupyempie 0TOOpakeHU.
CrtpoeHnue npor3BOIHON MaTPHIIBL.
HexoTtopsbie cBoiicTBa MPOU3BOIHBIX.
Tabnuna npousBoaHbIX. [IponsBoanas
CIIO’KHOW M 00paTHOH (PyHKITHI.
[TponsBoaHas GyHKINI, 3aTaHHBIX
napaMeTpu4ecku U HessBHO. [Ipon3BonHbIe
BBICIIUX MOPsAKOB. uddepennnan
¢byskunu. THBapraHTHOCTH (POPMBI IEPBOTO
mudepennmana. OCHOBHBIC TEOPEMBI

i depeHIHaTbHOTO HCYUCTICHNS (YHKIIN
OJIHOM IlepeMeHHOM. JlocTaTOuHbIE yCI0BUS
U depeHIUPYEMOCTH PYHKIIMHA OJTHOHN H
MHOTHX TlepeMeHHBIX. Jluddepenmans
BBICIINX NOPsIIKOB. JJuddepenmpyemMocts n
AHATTITHYHOCTH (PYHKIIUH KOMIUIEKCHOTO
MIEPEMEHHOTO.

OIIK-1

Htoro

10 ITpunosxxenus
Qg depeHInaIbLHOro
UCUHUCIICHUS

PackpsiTue HeonpenenenHocreil. Teopema
JlonuTans. MOHOTOHHBIE (QYHKLINH.
OKCTpeMyMBl. Y CIIOBHBIE DKCTPEMYMBI.
I'moGanbHble 3kcTpeMyMBbl. HaxoxaeHue
HauOOJBIINX U HAMMEHBIINX 3HAYCHHH.
ITocTanoBKHM 3a7a4 TUHEHHOTO,
HEJIMHENHOTI 0, KBaJIPaTUYHOI'0, BBIITYKJIOIO
IIPOrpaMMUPOBAHUM.

OIIK-1

HUroro

Hroro 3a cemectp

50

2 cemecTp

11 Heonpenenenusblit
WHTErpall.

[TepBooOpasnas. HeompeneneHHbIit
uHTerpai. OCHOBHBIE cBocTBa. Tabmuia
UHTErpajoB. 3aMEHa IEPEMEHHBIX B
HEOIpeIeIEHHOM UHTErpase, 0/IBEIEHUE
o1 3HaK nuddepennmana, MHTErPUPOBAHKE
110 yacTsaM. MHTerpupoBanue paryoHaIbHbIX
¢byskuuii. HTETprpOBaHre MPOCTEHIINX
MPPALMOHAIILHOCTEN U BBIPAKEHUH,
CoJIepKalIuX TPUTOHOMETPUUYECKUE
GbyHKIHN.

OIIK-1

Htoro
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12 OnpeneneHHbIN
WHTETpaJL
HecoOcTBenHnbie
UHTErPaIbl.

OnpeneneHHblil MHTErpaj v ero CBOMCTBA.
Beruncrenue onpeeneHHOro MHTerpaa.
WuTerpan kak pyHKIUS BEPXHETO Ipeaena.
®opmyna HeroToHa - Jleitbuuna.
NHTterpupoBanue 1o 4acTsM U 3aMEeHa
[IEPEMEHHBIX B OIPEJCIIEHHOM UHTErpaje.
HecoOcTBeHHbIe nHTErpansl 1-ro poga (Ha
HEOTrpaHUYEHHOM ITPOMEXKYTKE).
HecoOcTBeHHbIe nHTErpaisl 2-ro poaa (0T
HeorpaHWYEHHBIX QyHKIMIT). BeisicHeHne
CXOAMMOCTH HECOOCTBEHHBIX UHTEIPAJIOB
ncxond U3 onpenenenus. Teopemsl
CPaBHEHHS.

OIIK-1

Htoro

13 UnTerpanpHoe
ucuucieHue GpyHKuui
MHOTHUX [IEPEMEHHBIX.

KpaTHbie unTEerpaibl, MOBTOPHBIC
WHTETPAJIbl, BBIYUCIEHUE KPATHBIX
WHTETPAJIOB CBEJICHHEM K ITOBTOPHBIM
(Teopema OyOuHN). 3aMeHa IEPEMEHHBIX B
KpaTHBIX HHTerpanax. KpuBonuneiinbie
HMHTETPaNbl. DIIEMEHTHI TEOPUH OIS,
[ToTeHnManbHBIC OIS

OIIK-1

HUroro

14 DnemMeHTHI TEOpUU
nuddepeHIranTbHbIX
YpaBHEHUU.

[Tonsitne mud pepeHnnanTbHOrO ypaBHEHUSI.
UYacTHoe, ob11ee, ocodoe peneHus
mudepeHnranTbHOro ypaBHeHUs. 3a/1a4a o
BbIJIENICHUN KOHKPETHOTO PEIICHUS
muddepeHnranTbHOro ypaBHeHUs (3a1a4a
Komm, MHOTOTOUYEUHBbIE U KpaeBble 3a/1a4u).
VYpaBHeHUs ¢ pa3AeNsaOIUMUCS
nepeMeHHbIMU. OJTHOPO/IHbIE YPABHEHHUS.
JIuHeiiHbIe ypaBHEHUS, YPAaBHEHUS
bepnyniu, ypaBHEeHUS B MOJIHBIX
muddepennmranax. YpaBHEHUS N-TO MOPSIKA.
Knaccel ypaBHEHUI, 10MTyCKaIOIIMX
MOHWKEHUE TopsiaKa. JInHeitHble ypaBHEHUS
n-ro nopsiaka. CucTemMbl
muddepeHnnanbHpIX ypaBHeHUH. CUCTEMBI
JTUHEWHBIX MU epeHITnanbHBIX YPaBHEHHI.
DJIEMEHTHI TEOPUH YCTOMYUBOCTH.
VYpaBHEeHHSsI B YaCTHBIX POU3BOIHBIX
MIEPBOTO MOPAJIKA. DIEMEHTHI Pa3HOCTHBIX
YpaBHEHU

OIIK-1

Hroro

18
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15 Dnementsl Teopun | Yucnossie psiibl. CXOAMMOCTh U CyMMa psJa. 10 OIIK-1
pAIOB AOGCoOTHAS U yCIIOBHASL CXOIUMOCTb.
HeoOxoaumplii mpu3HaK CXOAUMOCTH.
CaoiicTBa aOCOIIOTHO CXOASILIUXCS PSAIOB.
[Ipu3Haku aGCONIOTHON CXOAUMOCTH.
3HaKouepeyIoImecs psaabl, IPU3HAK
JleiitOnnma. OyHKIMOHAIBHBIC PSIBL.
Ob6nacte cxonumoctu. PaBHOMEpHas
cxoaumocTs. [Ipusnak Beliepmrpacca.
CBolicTBa paBHOMEPHO CXOSIINUXCS PAJIOB:
Crenennsie psasl. Teopema Abens. Psn

Telnopa.
Hroro 10
16 DnemeHTHI QDyHKIMOHAIbHBIE IPOCTPAHCTBA. 2 OIIK-1
rapMOHHYECKOIO beckoHeuHOMEpHBIE THILOEPTOBBI
aHaJIu3a. npocTpancTBa. OpTOroHaNbHBIE CUCTEMBI B
TMIILOEPTOBBIX MPOCTPAHCTBAX U PSIbI
@dypbe 110 HUM.
HUroro 2
Hroro 3a cemectp 50
Hroro 100

5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Haspanwus paznenos HaumenoBanue npakTudeckux 3auatuii | TpyaoeMkocTs, | Dopmupyemblie
(TeMm) AMCUUITITUHBI (cemHrHapoB) q KOMITETEHIINH
1 cemecTp
2 KomruiekcHrle unciia 1 | KoMIniekcHbIe Yuciaa U AeHCTBUSA Hall 2 OIIK-1
JEHCTBUS HaJl HUMHU. HUMU
Muorouwiensl. Kopau
MHOTOYJICHA. Hroro 2
3 DneMeHTBI TEOpUU JencTBrs HaX MaTpuLaMu 2 OIIK-1
MaTpul 1 Brrunciienue onpenenurenei 3 OIIK-1
ONpe/IEUTENEH. O6parnas marpuna. Pemenne 2 OIlK-1
MATPUYHBIX YPABHEHHI
Hroro 7
4 Maremarudeckue JIuneliHbIe IPOCTpPaHCTBA U 2 OIIK-1
CTPYKTYPBI MOJIPOCTPAHCTBA
JIunelinas 3aBUCHUMOCTD U 3 OIIK-1
HE3aBHCUMOCTh CHCTEM BEKTOPOB. Panr
MaTpPHUILIbI
[Tepexon k gpyromy 6asucy. 2 OIIK-1
OpToronanu3zanus CUCTEM BEKTOPOB
AnreOpa reoMeTpUIeCKHX BEKTOPOB 3 OIIK-1
Hroro 10
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5 CucrteMmsbl nuHelHbIX  |Perienue onpeaenéHHbIX CUCTEM 2 OIIK-1
anreOpandecKux JUHEHHBIX anreOpandecKux ypaBHEHUI
YPaBHEHHH. Pemienue HeonpenenEéHHbIX CUCTEM 4 OIIK-1
JUHENHBIX anreOpanyecKux ypaBHEHHM
Htoro 6
6 OyHKIUM B TUHENHBIX |DyHKIMHU (4 Ki1acca, KOMIIO3ULIUSA, 2 OIIK-1
MIPOCTPAHCTBAX. 06mnactp). JIpoOHO-parmoHaIbLHBIC
¢ynkuun. Pasnoxenue Ha cyMMy
pocTeimux apodeit
JIunelinblil oneparop. Matpuna 2 OIIK-1
JMHENHOT 0 OMepaTopa.
CoOcTBeHHBIE Uncia U COOCTBEHHBIE 2 OIIK-1
BEKTOpa JIMHEHHOT0 OIepaTopa.
KBanpatuunsie popmbl
Hroro 6
7 DneMEeHTBI TEOpUU KpuBbie 1 TOBEpXHOCTH MTEPBOTO 4 OIIK-1
KPUBBIX U TIOBEPXHOCTEN. |TOpsAIKa
KpuBble 1 MOBEPXHOCTH BTOPOTO 3 OIIK-1
nopsiiKa
Hroro 7
8 DJIeMEHTHI TEOpUHr UucnoBble U BEKTOPHBIE 4 OIIK-1
MpeIesIoB. nocneaoBarenabHocTu. [Ipeaen
nocneaoBareiabHocTu. [Ipenen pyHkuu.
3ameyaTesbHbIE TPEACIIbI U UX 4 OIIK-1
CJIEICTBUSI.
HenpepwsiBHOCTH (yHKITUH. 2 OIIK-1
Knaccugukarus Touek pa3pbiBoB
BEILIECTBEHHO3HAYHON CKAJIIPHON
(YHKIMH BEIIECTBEHHOTO CKAJIIPHOTO
apryMeHTa.
CpaBHeHHE OECKOHEYHO MaJIbIX U 2 OIIK-1
0ECKOHEYHO OOJIBIINX
BELIECTBEHHO3HAYHBIX CKASIPHBIX
(GYHKIUI BEIIECTBEHHOTO CKAJISIPHOTO
apryMeHra.
Hroro 12
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9 DnemeHTHI [Tonstus nuddepenuupyemMoit GpyHKIIHI 2 OIIK-1
Qg epeHIraIbLHOro Y TIPOU3BOJHOM MaTpHIbl. TexHuKa
HCYMCIICHUS. TQepeHIIMPOBAHUS CKATIIPHBIX
(GYHKIUI CKaJISIpHOTO apryMeHTa
[IpousBognas matpuna. TexHuka 2 OIIK-1
nudepeHIpOBaHNs BEKTOPHBIX
GyHKIUI CKaISIpHOTO apryMeHTa.
Texnuka quddepeHnnpoBanus
CKaJISIPHBIX U BEKTOPHBIX (DyHKUINN
BEKTOPHOT'O apryMEeHTA.
IIpou3BOaHBIE BBICIINX IOPSIKOB 2 OIIK-1
JuddepennupoBanue napamMeTpudecKu 2 OIIK-1
Y HESBHO 33/IaHHBIX (DYHKITHIA.
Huddepennmann. 2 OIIK-1
Hroro 10
10 [Ipunoxxenus [IpaBuno Jlonuransa 1 OIIK-1
mubdepeHInanIbHOro DKCTpeMyMbl (DYHKITUI MHOTHUX 3 OIIK-1
HCYMCIICHUA MEPEMEHHBIX. Y CJIOBHBIE YKCTPEMYMBI.
Haubonbiiee u HauMeHblIee 3HAYCHUS
HUtoro 4
Uroro 3a cemectp 64
2 cemecTp
11 HeonpeneneHHsblit [TonBenenue nop 3Hak AuddepeHnnana. 4 OIIK-1
UHTETpall. [Tpocreiimme npeoOpa3oBaHus
HOJBIHTETPATILHOTO BBIPAYKEHHUS.
WHTerpupoBaHus Mo 4acTIM. 2 OIIK-1
HuTerpupoBanue palnoHaIbHBIX ApoOeit
NuTerpupoBanmne upparmoHaIbHOCTEN. 2 OIIK-1
HuTerpupoBanue TpPUrOHOMETPUIECKUX
BBIpaKEHUI
HUtoro 8
12 OnpeneneHHbIN Brrunciienue onpeneieHHOro NHTerpana. 4 OIIK-1
HHTErpall. HecoOcTBeHHbIE HHTETPaNIBI IEPBOTO U 4 OIIK-1
HecoOcTBeHHbBIC BTOPOT'O PoJIa.
MHTETpaJibl. Utoro ]
13 UnTterpanpHoe Beluncnenue 1BOWHBIX MHTETPAJIOB 3 OIIK-1
MCUHCIICHUE (yHKLMH Brrunciienne TpoMHBIX HHTETPAJIOB. 3 OIIK-1
MHOTHX NMCPEMCHHBIX. | 33\eHa mepeMEHHBIX B KPATHBIX 4 OIIK-1
MHTETrpajax.
KpuBonuHelHbIE MHTETPasIbl IEPBOTO U 2 OIIK-1
BTOpOro poxaa. [lorenunan noss.
Hroro 12
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14 DnemeHTHI TEOPUU Juddepennnanbaple ypaBHESHHS 8 OIIK-1
QG epeHIaIbHbIX NIEPBOIO MOPAJIKA, Pa3pelIEHHbIE
YPaBHEHUM. OTHOCHUTEJILHO MPOU3BOIHOM (YypaBHEHMUS
C pa3esSOUIMMUCS IEPEMEHHBIMU,
OJIHOPO/IHBIE YPaBHEHMUsI, TUHEHHbIE
ypaBHEHUs, ypaBHeHuUs1 bepHyiuu,
ypaBHEHHS B IOJTHBIX JU(epeHmanax).
VYpaBHEHU BBICIINX, TOMYCKAIOIINE 2 OIIK-1
MOHMKEHUE TOPSIKA.
Jluneiinble nuddepeHnnanbHbIe 6 OIIK-1
YpaBHEHHsI BBICILIUX MOPSIKOB
Cucremsl tud hepeHInanIbHbIX 4 OIIK-1
YPaBHEHUM.
VYpaBHEHUS B HaCTHBIX MPOU3BOTHBIX 2 OIIK-1
HEPBOTO NMOpsIKa
Y CTONYUBOCTB 110 IIEPBOMY 2 OIIK-1
IPUOJINKEHUIO
Hroro 24
15 DnemMeHTHI TEOpUU Yucnosele psiabl 4 OIIK-1
psiI0B DyHKIHUOHAIBHBIC PSBI 2 OIIK-1
Crenennsle psaabl. Psaab Telinopa 4 OIIK-1
Hroro 10
16 DnemeHTHI Psaner Oypee. 2 OIIK-1
Zzgg;{;qecxoro Troro >
Uroro 3a cemectp 64
Hroro 128

5.4. JlaGopaTopHbIe 3aHATHUSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT / kypcoBasi padora
He npemycMOTpeHO y4eOHBIM ITaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIMU TIPEICTABIICHBI B
tadyuue 5.6.
Ta0auia 5.6. — Bujbl caMOCTOSTEIbHOM Pa0OTHI, TPYI0EMKOCTh M (HOPMHPYEMbIE KOMIICTCHIIUN
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Bunnr
HaszBanus pasnenos . | Tpynoemkocts, | DopMupyemblie
CaMOCTOSITENIbHOM DopMBbI KOHTPOJIS
(TeM) TUCIUIUTAHBI q KOMIIETEHIINH
paboTsl
1 cemecTp
1 DneMeHTHI TEOPUU IToaroroBka k 2 OIIK-1 TectupoBanue
MHOECTB TECTUPOBAHUIO
Hroro 2
2 Kommekchble uncna |Iloaroroska k 2 OIIK-1 TectupoBanue
U ICWCTBUA HAJ HUMU. |T€CTUPOBAHUIO
Muorounensl. Kopau  |TToarotoBka k 3 OIIK-1 KonTponbsHas
MHOTO4JICHA. KOHTPOJIBHOH paboTe pabora
Hroro 5
13




3 DieMeHTHI TeOpUn Hamnucanne koHcrnexkra OIIK-1 Koncnexr
MaTpuIl 1 CaMOTOITOTOBKHU CaMOIOITOTOBKHU
OIIPEIEIUTENEH. IToaroroBka K OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x OIIK-1 Konrtponbnas
KOHTPOJIbHOM paboTe pabota
Uroro
4 MaTtemaTuyeckue Hanucanne koHcniekra OIIK-1 Koncnekr
CTPYKTYPbI CaMOTIOITOTOBKH CaMOTIOITOTOBKH
[ToaroroBka x OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x OIIK-1 KonTponbhas
KOHTPOJIbHOM pabote pabora
Hroro
5 Cucremsl nunernbix | I[logroroBka k OIIK-1 TectupoBanue
anredpandecKux TECTUPOBAHUIO
YPaBHEHUH. [ToaroToBKa K OIIK-1 KonTponbHas
KOHTPOJIbHOM pabote pabora
Hroro
6 OyHKIMH B Hamnucanue koHciiekra OIIK-1 Koncnexr
JTUHEHHBIX CaMONOJATOTOBKHU CaMONOJATOTOBKHU
IpOCTPaHCTBAX. IToaroroBka x OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x OIIK-1 KonTponbshas
KOHTPOJIbHOM paboTe pabora
Hroro
7 DneMeHTBI TEOpUH Hanucanue koHcriekTa OIIK-1 Koncnekr
KPUBBIX U CaMOMOITOTOBKHU CaMOIOITOTOBKHU
TIOBEPXHOCTEH. [ToaroToBKa K OIIK-1 TecTupoBaHue
TECTUPOBAHUIO
IToaroroska k OIIK-1 KonTponbHas
KOHTPOJIbHOHM paboTe paboTta
Uroro
8 DJIeMEHTHI TEOpUHr Hanucanue koHcniekTa OIIK-1 Koncnekr
TIPEIEIIOB. CaMOTIOITOTOBKH CaMOTIOITOTOBKH
IToaroroska k OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k OIIK-1 KoHntposbnas
KOHTPOJIbHOM pabote pabora
Hroro
9 DnemeHTbI Hanucanue koHCTIeKTa OIIK-1 Koncnekr
mudhepeHINaTbFHOTO | CaMOIMOATOTOBKH CaMONOJATOTOBKHU
HCYUCIICHUS. IToaroroBka x OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x OIIK-1 KonTponbhas
KOHTPOJIbHOU paboTe paborta

Hroro
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10 [Ipunoxxenus Hanucanue koHcriekTa 3 OIIK-1 Koncnekr
muhdepeHINATBEHOTO | CaMOIIOATOTOBKH CaMOIIOATOTOBKH
HCIUCIICHM [ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 2 OIIK-1 Konrtponbnas
KOHTPOJIbHOM paboTe pabota
Uroro 7
Uroro 3a cemectp 66
[ToaroroBka u caada 36 DK3aMeH
JK3aMeHa
2 cemecTp
11 Heonpenenennsiii  |Hanncanue KOHCTIEKTa 4 OIIK-1 Koncnekr
WHTETrpaJl. CaMOTIOITOTOBKH CaMOTIOITOTOBKH
[ToaroroBka k 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 5 OIIK-1 KoHntposbnas
KOHTPOJIbHOM pabote pabora
Uroro 12
12 OnpeneneHHbii Hanucanue koHCIIeKTa 5 OIIK-1 Koncnekr
MHTErpall. CaMONOJITOTOBKHU CaMONOJATOTOBKHU
HecobGcTeennbie [ToAroToBKa K 3 OIIK-1 TectupoBanue
HHTErpajbl. TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1 KonTponbhas
KOHTPOJIbHOU paboTe paborta
Htoro 12
13 UurterpaiibHoe Hanucanue kKoHCIIeKTa 5 OIIK-1 Koncnekr
UCYHCIICHUE PYHKIMIA | CaMOIOITOTOBKU CaMOIOITOTOBKHU
MHOTUX NIEPEMCHHBIX. | [ToAroToBKa K 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 4 OIIK-1 Kontponbnas
KOHTPOJIbHOM paboTe paboTta
Htoro 12
14 Dnementsl Teopun |Hanucanue KoHCTIEKTa 6 OIIK-1 Koncnekr
nudepeHIaIBHBIX  |CaMOTIOATOTOBKH CaMOTIOITOTOBKH
YPaBHEHHIA. IloaroroBka k 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 5 OIIK-1 KonTponbHas
KOHTPOJIbHOM pabote pabora
Htoro 14
15 Dnementsl Teopun | Hanucanue koHcnekTa 6 OIIK-1 Koncnekr
pAIOB CaMONOJATOTOBKHU CaMONOJITOTOBKHU
IToaroroBka x 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1 KonTponbhas
KOHTPOJIbHOU paboTe paborta
Htoro 13
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16 DnemeHTbI IToaroroBka k 3 OIIK-1 TectupoBanue
rapMOHUYECKOTO TECTHPOBAHUIO
aHanm3a. Hroro 3
Hroro 3a cemectp 66
ITonroroBka u ciaya 36 DK3aMeH
9K3aMEHa
Hroro 204

5.7. CooTBeTcTBHE KOMIIETEHUMH, (DOPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NHUCIUILIUHBI, U BUIOB 3aHSATUN
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUN
dopmupyembie Buel yueGHOI nesTebHOCTH
DOopMBI KOHTPOJIA
KOMIICTCHIIMU JIek. 3aH. |IIpak. 3aH. |Cam. pad.
OIIK-1 + + + Koncnekr camonoarorosku, KontposiapHas
pabota, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /IJisi OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOpM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbIT MaxkcumanbHbII
0aJut 3a nepuos Bcero 3a
DOopMBI KOHTPOJIS 6amrt Ha 1-yto KT ¢ | Gayn 3a nmepuon
mexnay 2KT nna | cemectp
Havana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
KoHcnekT camonoaroroBku 2 2 2 6
Konrtpomnsnas padora 18 23 18 59
TectupoBanue 0 0 5 5
DK3amMeH 30
HToro MakcumyM 3a nepuoj 20 25 25 100
Hapacratomum utorom 20 45 70 100
2 cemecTp
KoncnekT caMommoaroToBKu 2 2 2 6
KoHnTtponbHas padota 18 23 18 59
TectupoBanue 0 0 5 5
OK3aMeH 30
Htoro makcumyM 3a nepuoj 20 25 25 100
Hapacraromum ntorom 20 45 70 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPECTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Onenka
>90% oT MakcuMalIbHOIN cyMMbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMaibHOM cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Boicmas marematuka l. JIuneinas anreOpa. AHanuTHUECKasi TeOMETpHs : yueOHOe rmocodue s
By30B / H. H. 'opGanes, A. A. Enbrios, JI. 1. MarasunnukoB ; MunucrepctBo oopazoBanust Poccuiickoit
®enepaunu, ToMckuil rocyaapCTBEHHBII YHUBEPCUTET CUCTEM YIPABJIEHUS U PAAUOIIEKTPOHUKH
(Tomck). - 2-e u3a., mepepad. u gom. - Tomck : TYCVYP, 2001. - 164 c. (manuuue B 6ubnuorexke TYCVYP -

358 ak3.).
2. Beicuras matematuka. HuddepennuanpsHoe ucumncieHue: YuebHoe mocobue / JI. .
Mara3zunaukoB, A. JI. MarasunanukoB - 2017. 188 c. [DnekTpoHHbIil pecypc|: — Pexum nocryna:

https://edu.tusur.ru/publications/6861.

3. UnTerpanpHoe ucuucnenue: YuedHoe nocodue / A. A. Ensros, T. A. Ensrosa - 2013. 138 c.
[DnexTponHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

4. Tnddepennuanpable ypaBHeHus: YuebHoe nocobue / A. A. Enbros, T. A. Ensrosa - 2013. 104
c. [OnexrponHslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6062.

5. Breicmrag maremaruka III. @yHKOMU KOMIUIEKCHOTO nepemMeHHoOro. Psanael. MHTEerpanbHbie
npeobpaszoBanus: YueOHoe nmocodbue / JI. U. Marasuaaukos - 2012. 206 c. [DnekTpoHHBIH pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/2258.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. Marematuka-2-ii cemectp (Kypc jekmnuii): yueonoe mocodue / T. A. EnsiioBa, A. A. Enb1ioB -
2019. 348 c. [DnexTpoHHBIHA pecypc]: — Pexxkum noctyma: https://edu.tusur.ru/publications/9053.

2. Marematuka-3-it cemectp(kypc nekmnuii): yaueonoe mocooue / T. A. EnbroBa, A. A. Enbiios -
2019. 209 c. [DnexTponHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/9052.

3. MHorouseHsl OT OJJHOW MepeMeHHON (Teopus U MpuiIoXkeHus): YueOHoe nocodbue / U. D.
I'puammnon, C. A. I'purammnon - 2016. 97 c. [DnexkTpouHbIl pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/7097.

4. DnemenTtapHbie QyHKIMU U Ux rpaduku: Yuednoe nocodue / . D. I'punmmon - 2017. 91 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7037.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0ust

1. Bricmas matemartuka I. [IpakTukyM mo nuHeWHON anredpe W aHATIUTHYECKOH TeOMeTpHH:
VYyebnoe nocobwue / JI. 1. Marasunnaukos, A. JI. Marazunnaukosa - 2007. 162 c. [DnekTpoHHBIH pecypc]:
— Pesxxum noctyna: https://edu.tusur.ru/publications/37.
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2. Ilpaktuxkym no auddepeHnumaibHoOMy UCUUCIeHUI0: YdueOHoe mocodue / A. JI. Mara3uHHUKOB,
JI. 1. MarasuanukoB - 2017. 211 c. [DOnekTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/7085.

3. IIpakTuKyM MO MHTETrpajJbHOMY HCUMCICHHIO U AU depeHInaIbHbBIM ypaBHEHUAM: YueOHoe
nocobue / A. A. EnxsnioB, T. A. EnxsmoBa - 2005. 204 c. [DnexkTpoHHBIN pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/39.

4. TlpakTUKyM 1O T€OPUH PYHKINI KOMIUIEKCHOTO IEPEMEHHOT0, TEOPUU PSJIOB, ONIEPALIIOHHOMY
ncunciennio: YueoHnoe nmocooue / A. A. Enwrios, T. A. EnbrioBa - 2018. 194 ¢. [DnexTpoHHBIH pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/7377.

5. Bricmas matematuka l. Jluneitnas anreOpa. AHaTUTHYECKAs TEOMETPHSI : yueOHOE TOCOOue s
By30B / H. H. T'opGanes, A. A. Exsios, JI. 1. MarazuaankoB ; MunuctepcTBo obpazoBanusi Poccuiickoii
®enepanuu, TOMCKUN TOCYyJapCTBEHHbIM YHUBEPCHUTET CUCTEM YIPABJICHUS U PATUOIIEKTPOHUKHU
(Tomck). - 2-e uzn., nepepad. u gom. - Tomck : TYCVYP, 2001. - 164 c. (nanuuue B 6ubmmoreke TYCVYP -
358 3k3.).

6. Bricmas matematuka. JuddepennuanbHoe ucuuciaenue: Ydyeonoe mocobue / JI. U.
Mara3zunaukoB, A. JI. MarasuanukoB - 2017. 188 c. [DnekTponHblid pecypc]: — Pexum mocrtyna:
https://edu.tusur.ru/publications/6861.

7. UnTerpansHoe ucuucieHnue: Yuednoe mocodue / A. A. Enprios, T. A. EnsnioBa - 2013. 138 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

8. Hduddepenmmanpapie ypaBHeHus: YueOnoe nmocodue / A. A. Ensros, T. A. Ensiiosa - 2013. 104
c. [DnexTponnsiii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6062.

9. Bricmiag matematuka III. @yHKIIUM KOMIUJIEKCHOTO NepeMeHHoro. Psnabl. MHTEerpanbHbie
npeobpazoBanusa: YuedHoe nocodbue / JI. 1. Maraszunnaukos - 2012. 206 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl ISl CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBbS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

2. zbmath.org.

3. www.elibrary.ru.

4. Cuctema nuctanunoHHoro oopazoBanus MOODLE (MeToamveckue MaTepHanbl: TEKCTOBBIE,
ayqimo U Buaeodaiisipl, ”HAUBUAYAIbHbIE 33JaHUS, TECTHI U T.11.).

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yueOHasi ay TMTOPHS AJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUYECKOIr'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUI CEMHUHApPCKOro THUIA, MOMEUIEHUE IJsi NMPOBEACHHS TPYNIOBBIX U HWHAUBUIYAIbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 121 ayg.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;

- Muxkpo¢os;

- Tymba uist mokIa unKa;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- Far Manager 3;

- Google Chrome;

- LibreOffice 7.0.6.2;

- Windows;

VYyeOHas aynuTopusi: yueOHasi ay TMTOPHS AJIsl IPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUUYECKOIr'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUH CEMHUHApPCKOro THUIA, NMOMEUIEHUE IJsi NMPOBEACHHUS TPYNIOBBIX U HWHAUBUIYAIbHBIX
KOHCYJIbTALlUi, TOMEIICHHE ISl MPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalNH;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 47, 237 aya.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;

- Muxpo¢os;

- Tymba uist mokiTaqunKa;

- MarauTHO-MapKepHas J0CKa - 2 HIT.;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- Adobe Reader;

- Far Manager 3;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- Microsoft Office Standard 2013;

- Microsoft Windows;

- SolarWinds Response Time Viewer;

Yyebnast aynuropusi: yueOHast ayJUTOPHS JIJIs IPOBEACHUS 3aHATHI JICKITMOHHOTO THIIA, Y4eOHas
ayIUTOpHUsS IJs MPOBEACHUS 3aHITUM MPAKTHYECKOTO THUIA, YuyeOHas ayauTOpHUs I MPOBEACHUS
3aHATHA CEMHHApCKOrO THUMA, MOMEUICHHE MAJisi NPOBEACHHUSA T'PYNIOBBIX U HHAUBHUIAYAIbHBIX
KOHCYJIbTAllMi, TOMEIIEHUE I MPOBEACHUS TEKYILIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTallUu;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 47, 238 ayz.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;
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- Muxkpodos;

- Tym0Ga st mokagumKa;

- MarauTHo-MapKepHas JocKa - 2 1IT.;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmMHoe obecrieueHue:

- Adobe Reader;

- Far Manager 3;

- Kaspersky Endpoint Security mist Windows;
- Microsoft Office Standard 2013;

- Microsoft Windows;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MPH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMHpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCHHHJII/IHOﬁ
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KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJIS M OLICHOYHBIE MATEPHATIBI

HagBaiEiﬁ;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 DnemenTsl Teopuu MHOkeCcTB | OITK-1 TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3alaHNN
OK3aMeH [lepeueHb IK3aMEHALIOHHBIX
BOIIPOCOB
2 KoMIIeKCHBIE YnCIa U OIIK-1 KoHTtponbHas [IpumepHBIil nepeueHb
JeNCTBUS HAJl HUMHU. pabora BapHaHTOB (3aaHUI)
Muorowiensl. Kopaun KOHTPOJIBHBIX paboT
MHOTOYJICHA. TectupoBanue [IpumepHBIil nEepedyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Dnementsl Teopun Matpull 1 | OITK-1 Koncnekr [IpuMepHbIil IEpedYeHb TEM
OIpPEACIUTENCH. CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpumepHBIii nepedeHb
pabota BapUaHTOB (3a/1aHuil)
KOHTPOJIBbHBIX PaboOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOIIPOCOB
4 Marematuueckue cTpykrypsl |OIIK-1 Koncnekr [IpuMepHBIii IEpeyeHs TeM
CaMOIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHntposbHas [IpumepHBIil nepeyeHb
pabora BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 CucteMbl TUHEHHBIX OIIK-1 KoHnTtponbHas [IpumepHBIil nepeyeHb
anredpandeckux ypaBHEHUH. pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIi TEpeUeHb
TECTOBBIX 3aJlaHNN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX

BOIIPOCOB
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6 OyHKIUY B JIMHEHHBIX OIIK-1 Koncnekr [IpumepHbIil nEpeYeHb TEM
IIPOCTPAHCTBAX. CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 OnemenTtsl Teopun KpuBbix 1 | OITK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
IIOBEPXHOCTEN. CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
8 Dnementsl Teopuu npeaenos. |OIIK-1 Koncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHTtponbHas [IpumepHBIil nepeyeHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 DneMeHThI OIIK-1 Koncnekr [IpuMepHbIil IEpedYeHb TEM
T pepeHInaIbHOro CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
VCYMCIICHUS. CaMOIIOATOTOBKH
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX

BOIIPOCOB
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10 ITpunoxxenus OIIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
¢ hepeHIATBEHOTO CaMOIIOATOTOBKH | JIJIsl KOHCIIEKTOB
UCUMCIICHUS CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
11 Heonpenenennsiit uaterpan. |OITK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
12 Onpenenennsbiii uarerpan.  |OIIK-1 Koncnekr [IpuMepHBIii IepeyeHs TeM
HecoOcTBeHHBIE MHTETPAIBI. CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHTtponbHas [IpumepHBIil nepeyeHb
pabota BapUaAHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
13 Unrerpanbaoe ucuucnenue |OIIK-1 Koncnekr [IpuMepHbIil IEpedYeHb TEM
(GYHKIMH MHOTUX NI€PEMEHHBIX. CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX

BOIIPOCOB
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14 DnemeHTHI TEOPUU OIIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
QG epeHIaIbHbIX CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
YpaBHEHUH. CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
15 DneMeHTbl TEOpUU PSAIOB OIIK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
16 Dnementsl rapmonnyeckoro |OITK-1 TectupoBanue [IpuMepHBIil epeyeHb
aHaju3a. TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIU ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEILHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HAHUA CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1o) ot 70% 1o copMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCUMaJIbHON OTIeNbHBIC coJiepKaIue coJiepKare
CYMMBI 0JUIOB | TIpOOJIeMBI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
pOoOeITbl yMEHUE POOECIIBI
NpUMEHEHNE
HaBBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronnxcs 3HaeT
(YIOBJIETBOPUTENHEHO) |M3YUYEHHBIN 2JIEMEHT COAEPKAHUS PENPOTYKTUBHO: ITPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
JIEUCTBUAX.
4 (xopotio) 3HaTh, YMETh, BJIaJICTh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

Mpwn peweHnn KBaAPATHOrO YpaBHeHWUA az? + bz + ¢ = 0 ¢ BewecTBEHHBIMM KoadpUUMEHTaMK a, b, ¢ Haigen auckpumuHant [ < 0. Toraa gaHHoe ypagHeHWe...

a. He MMeeT KopHei

b. He umeeT AEWCTBMTENbHBIX KOPHEW

€. WMEET OfWH JAENCTBUTENBHBIA KOpeHb KpaTHOCTK 2

d.  vmeeT Nnapy NPOCTBIX KOMNABKCHO-CONPAKEHHBIX KOPHEA

&, WMeeT ABa ASHCTBMTENLHEIX KOPHA

A |,.IHI.I MATPHILKL

A pagmepa (5= 2) n B pazuepa (n= 1), EVI

ITpw rarem SHAWSHRAX /1 CYINSCTEYET MaTpemz = 4.7 8

L

(3]

E)
nl

Hana marpima A [ II. s J Haftrn agy + a3 + @gy. E::' I8

2 =% 60

B) -10
r) 0
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Mssectro, uto A — ocHosnas matpuya CNAY, rang A = 2, C' — pacwwpennas matpuua CNIAY, rang C' = 3; B # 0 — cronbey csobogHeix unenos; n = 2 — koauqectso

HewasecTHeix. Oxapaktepuayite ganHyto C/IAY

BriGepuTe OAWH MAW HECKONEKO OTBETOR
a. HecoemectHan
b. Oawopoamas
c. OnpegenénHan
d. Heocnpeaenénnas
e, MMeer HETPHMBMANLHBIE PelLeHHA
f. HeogHopoaHas
g. CoemecTHan

h.  Mmeer Tonsko TpUMBMANEHOE peLUeHUH

Brmmcmrs OIPEIeTHTETh

ay 0

HaHTHTS SEZTSHHS MEPaMETPa o

00
i)
1 2 0 %
7 -3 - E) —-10
r -2
Suas, uro perropsl a = (3.1, 2) u b =al+ 5] = k oproronaisan, a) 1

E) -1

n 2

Buian, 9To peETOpE A= al+ 53 -k i b = 31+ j + Sk gosLiiieapi,

FawdtT o o,

a)

B)

a=153=5
r

HatiTs pesyabT2T DeHCTENRA IHHEHHOTC ONEPATOpa .4, 3a02HHOTe CEOSH
METpHIEE

HaEEETOP

c=(234).

3) (-9,7,-10)

8) (30.13,14)

E) (9,7.10)

r (-1,3,2)
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10.
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13.

Hz otpesre[1;6] sanams @vERIm:, IpadiE EOTOPOE IPEESTSH Ha
PHCVEEE. ¥ KEEHTe SHATHTHILCKOS IAT3HNS STOH QVERIDDL

i 4 E:I
2 F4+ 0
3 —_— [ . lgxed
2 7 ' l 3. I G
| &)
. - r, lsx<d
i | iy 3 | 5 v I W= {
3, dsxrsh
E)
12, lesxr<d
¥= = 1€ £6
r)
Y paEHeHHe z) [mmepSoay
i 6) mTEIC
0 e 1

OIPeq=TRET Ha ILTOCHOCTH. ...
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14.

15.

16.

17.

Erifeprre rpadise, VI0EISTEOPRIOIIEE TEVM VETOERRM

flry=0, fflx) >

a)

B)

B)

(=

r

¥ CT2EOEHTZ TOOTESTCTEHS M SE IV HHTETPATOM H-&T'0-Ha3E AHHEM &l

_}U e singdrdy, D — woekas obimers

a {3

z)- HeonpenenSamem- KETerpats

8) - QmpeAsiErmRE smTerpat

B) - JB ol BT DT

r)-HecoGoTESHERDT EETSTpAT
DEPECTO pogal

].-.[pH EBRITHECTEHHE HeooOCTESHHREDE HHTETPATOE IHONTYIEHRL 3 VIR TETHL

il .." T [
[ i
B) .JFJ'.[.I']-I.-' ] r] f_.‘.r."]u'.-' 0

Flapme o3 M2EER HETSTPATOE CRODATCRT

6) [ fle)de=o

a) 2)uo)

6) G)HE)

E) BJHT)

r) rjma)

Cpems napeems e deperIEAThEETS VPEEESERE HRETHTS THESHHOS
He0OHOPOIHOS VPEEHEHN: IEPEOTO DOPATER

':'l} 2ry' + 2+ _J_,l" = [

5) (1+y* e+ zydy =0

g) Ut ycosE=sing

n ¥ o-yty=zx
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Ofmee pemetme @ epeRIHATEEOTD VPREHEHIA } y=—e*+ Oz +Cy
_ll.llr” = x a

HMEET EHI y=e  + 0+ Cor+ O
&)
18. B)

z?
y=—e "+ 01— +Car+ 5

y=e*+Cx
r) v :

o> 1

O606WEHHBIV rapMOHUYECKMIA Paj E —
n

n=1

npu s > 1| BuiGepure.. $
npu s < 1| BpiGepure... s
19.
Beibepute...
pacxoanTcs
’
TpE‘ﬁ}(I-DTCFI AOMNonNHUTENBHbBIE MCCNeA0BaHIMA
MOXKET CXOAWTBCAH, 4 MOXKET N PacxognTbCA
CXO4AWTCA
L pedH IPHESISHERE PRIOE VEZEHTS CTETEHHOH PRI i 1
a)
L
E:I RN |
20. = -1)
:| o)
B
= 1
" ,'?—‘, n*
9.1.2. IlepeyeHb IK3aMeHAIMOHHBIX BONIPOCOB
1. Marpuiibl U 1€MCTBUS C HUMMU.
2. Omnpenenurenu NOPsAIKA N U UX CBOWCTBA.
3. AnreOpaudeckue JOMOJHEHUS] 1 MUHOPBL. CBSI3b MEXy HUMHU U BBIUUCIICHUE OMPECIUTENS C

MOMOIIBIO PA3JIOKEHHS MO CTPOKE MITH CTOJIOLLY.

OO6parHas matpuna. Pemenre MaTpU4HbIX YpaBHEHUH.

JIuHeitHOe MPOCTPAHCTBO (OIpeieeHue, IPUMEPHI).

JIMHEeHO 3aBUCHUMBIE U TMHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

Panr matpunsl. Teopema 0 6a3uCHOM MHHOpPE U €€ CIIEICTBUS.

basuc. Koopaunatel. Teopema 0 eAMHCTBEHHOCTH Pa3IOKEHHsI BEKTOpa 10 0a3ucy.

CkansipHoe IpOU3BEIECHHE B N-MEPHOM apU(PMETHUYECKOM MPOCTPAHCTBE M €ro CBOICTBA.
EBknannoBel mpocTpaHcTBa. HopmupoBanHble npocTpaHcTBa. HepasenctBo Komwu -

VXN s
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10.
1.

12.

13.
14.
15.
16.
17.

18.

19.
20.

21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.

44.
45.
46.
47.
48.
49.
50.

51.

BynskoBckoro.

[Ipeo6pa3oBanue KOOpAUHAT MPH MEPEXOAE OT OAHOIO Oa3uca K Apyromy.

OpTtoroHaibHble U OPTOHOPMUpPOBaHHBIE Oa3uckl. [lepexo OT 0JHOTO OPTOHOPMHUPOBAHHOIO
6asuca k npyromy. OpToroHaabHble MaTPHIIBI.

[Tonstue BexTopa. Koopamuatel BekTopa. JleCTBUS ¢ BEKTOpaMu (T€OMETPUYECKH U
aHanutudeckn). CBOMCTBA BEKTOPOB (COHAIIPABIECHHOCTh, KOJUIMHEAPHOCTh, OPTOTOHAJILHOCTB ).
Jenenue oTpe3ka B 3alaHHOM OTHOLICHHH.

CkanspHoe mpou3BeiIeHne BEKTOPOB (OIpeiesieHe, CBOMCTBA, IPUMEHEHHE).

BexTopHoe mpousBeneHne BEeKTOpoB (OIpeiesieHe, CBOICTBa, IPUMEHEHHUE).

CwMmemianHoe Ipou3BeIeHNE BEKTOPOB (OIpeieieHne, CBOICTBA, IPUMEHEHHUE).

Pemenue cucrem n IMHEHHBIX YpaBHEHUH ¢ n HeU3BeCTHRIMU. Teopema Kpamepa
Pemenue cuctemM m JMHEHHBIX ypaBHEHUU ¢ n Heu3BecTHbhIMU. Teopema Kponekepa —
Kanemnn.

CucTtembl JIMHEHHBIX OJHOPOJHBIX ypaBHEHUU. Teopema 0 CBOCTBaX YAaCTHBIX pEeUICHUM
CHUCTEM JIMHEWHBIX OJTHOPOJHBIX YpaBHEHUN. DyHIaMEeHTaIbHasi CUCTEMA PELLICHHUIA.

JIuHeiHbIN onepaTop, €ro MaTpulla U CBOMCTBA.

[Tepexon ot 6a3uca k 6azucy. MaTpuiia JMHEHHOTO OlepaTopa, OCYIIECTBISIONIETO EPEX0 ] OT
Oa3uca k 6azucy.

W3menenne mMaTpulibl TMHEHHOTO OnepaTopa Mpy U3MEHEHUH Oasuca.

Cynepno3unus JMHEHHBIX OMEpaTOPOB, €€ CBOMCTBA U MaTPHIIA.

WNuBapuanTHble noanpocTpancTBa. CoOCTBEHHbIE YHUCIa U COOCTBEHHbIE BEKTOPHI INHEHHOTO
omeparopa. x cBoiictBa. Bua MaTpuisl TuHEHHOTO omnepaTtopa B 0a3uce M3 COOCTBEHHBIX
BekTOpOB. HaxoxneHre coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB ISl KOHEUHOMEPHOTO
JIMHEMHOTO omneparopa.

Jluneiinpie u OunMHENHHBIE (OPMBI.

KBanparuunsie ¢popmbl. [1o0XUTEABHO U OTPULATENBHO ONpEACICHHbIE KBAaAPATUUHbIE
dbopmbl. Kputepuit CunbBectepa. [IpuBenenne kBaapaTuaHON (GOPMBI K TJIIABHBIM OCSIM.

Kpusbie n noBepxnoctu. KpuBoamHelHbIe CUCTEMBI KOOPAUHAT.

[Ipsimasi Ha TIOCKOCTH.

[InockocTs.

[Ipsimasi B mpocTpaHCTRBE.

Kpusbie BTOpOro nopsaka.

[ToBepXxHOCTH BTOPOTO MOPSAKA.

[IpuBeeHne KPUBBIX BTOPOTO MOPSAKA K KAHOHUYECKOMY BHITY.

Cuctemsl okpectHocTell B R 1 Rn. [Ipenen pynkmmm.

OnHocTopoHHUE OKpecTHOCTH B R. OHOCTOpOHHKE MpEaebl.

[locnenoBatensHOCTD U €€ Mpeel.

Teopema 0 eAMHCTBEHHOCTH Ipeena.

[Ipenen cymMmsl, mpou3BeneHus, ApoOu.

Teopemsl 0 npeienax B HEpaBEHCTBAX.

HenpepsiBHOCTH QyHKITMN. HEMpephIBHOCTD CI0KHON (DYHKITHH.

HemnpepsiBHocTh QyHkIMu. HeoOxoaumble U 10CTaTOYHbIE YCIOBUS HEMPEPHIBHOCTU B TOUKE.
Knaccudukanus n3011poBaHHbIX TOUEK pa3pbiBa CKAIIPHONU (GYHKIUU CKATSIPHOTO apryMEeHTa.

[TepBrlil 3amMedaTeIbHBIN TIPEAET U €r0 CIEICTBUS.

BTopoii 3aMeuartenbHbIi Npenell U ero CiaeACTBUS.
beckoneuno manelie. KauecTBeHHast 1 KOTMYECTBEHHAs! IIKAJIbI CPAaBHEHUSI OECKOHEYHO MaJIbIX.
beckoneuno Oonpmue. KauecTBeHHass M KOJWYECTBEHHAs LIKalIbl CPAaBHEHHUS OECKOHEYHO
OOJIBIINX.

ACHUMIITOTHI.

Hudbdepennmpyembie orodbpaxenus. [IponsBogHas maTpuiia.

[IpousBoHast CyMMBI, TPOU3BEACHHUS, TPOOH.

[IpounsBoaHas cioxxuol ¢hyHkuun. [IponsBogHas 00paTHOM GyHKIIUH.

[IpousBoagHas MO HAMPABIEHUIO.

[Ipou3BoiHBIE BBHICIINUX MOPSAKOB.

[IpousBonuas ¢yHKIUU 3aJaHHON mapameTpuuecku. [IpousBonHas GyHKIUH, 3aJaHHON
HESIBHO.

['eomeTprueckuii 1 MEXaHUYECKHUI CMBICI POU3BOTHOM.
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53.
54.

55.
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58.
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60.
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62.
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64.
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67.

68.
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71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

85.
86.

87.

88.

89.

90.
91.

I'eomeTpuueckue npunoxenus npousBoaHoi. Kacarenbnas u Hopmans k kpuBoid. KacarenbHas
IUIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

Huddepennman. MuBapuanTHOCTH (hopMBI TiepBoTO Auddepennnana.

Huddepennuansl BeICIIUX TOPSIAKOB. JuddepeHnuanpl BeICIIHX MOPSIKOB CIO0XKHOU
GyHKIHH.

OcHoBHBIE TeopeMbl (P hHEepeHITNATHFHOTO CUUCIICHHUS.

Hoctarounsie yciaoBus auddepeHInpyeMOCTH.

PackpeiTue Heonpenenennocreil. Teopema Jlonurans.

MonotonHble ¢yHKIHH. HeoOxonumble yciaoBUsI MOHOTOHHOCTHU. JlOCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH.

OkctpemyMbl. Heo6xoaumble ycinoBus s3KkcTpeMyMa. JlocTaTouHble yCIOBHS SKCTpeMyMa st
(GyHKIMH OHOM MEPEMEHHOM.

DkctpeMyMmbl. JlocTaTouHble YCI0BUS SKCTpeMyMa (DYHKIUU ABYX MEpPEMEHHBIX.

MeTto HaMEHbIINX KBAAPaTOB.

YcaoBHble 3kcTpeMyMbl. ['moOanbHble 3KcTpeMyMmbl. HaxoxxaeHue HaumOONbIINX U
HaVMEHBIINX 3HAYCHUM.

Brinykibeie u BOrHyThble QyHKUUHU. J[OCTaTOYHBIE YCIOBHUSI BBIMYKJIOCTH (BOTHYTOCTH)
GyHKIHH.

[TepBooOpasnas. Heonpenenennsiit uaterpasi. OCHOBHBIE CBOIMCTBA.

3amMeHa mepeMeHHBIX B HEONPEIeJICHHOM UHTErpaje, MojaABeieHue no 3Hak AuddepeHnuania,
WHTETPUPOBAHUE TI0 YACTSM.

Briuncnenue ompeneneHHoro uHrterpaia. MHrerpan xkak QyHKLIHS BEpXHEro mpejaeia.
®opmyna HeroToHa - JleitOuuna. HTErpripoBaHue Mo 4acTsSM W 3aMEHa NMEPEMEHHBIX B
OTpe/ieIEeHHOM UHTErpase.

HecobcTtBenHbie mHTErpansl 1-ro poaa (Ha HEOTPAHHYEHHOM MPOMEXKYTKe). TeopeMsl
CpaBHEHHSI.

Hecob6cTBeHnHbIe HHTETpabI 2-T0O poja (0T HeorpaHWYeHHBIX (PyHKIU). TeopemMbl cpaBHEHHSI.
[IpunoxxeHus onpeaenéHHOro UHTErpasa.

KpaTtHbie uHTErpasbl, MOBTOPHBIE HHTETPAJIbI, BBIYUCICHUE KPATHBIX HHTErPajOB CBEJICHUEM K
MOBTOPHBIM.

3aMeHa MepeMeHHBIX B KpaTHbIX HHTerpanax. [lonspHas, chepuyeckas U HUIUHIpPUUYECKAsS
CUCTEMbI KOOPAHMHAT.

KpuBonuHeiiHbie HHTErPAJIBI.

TloTeHnuanpHEIE TOJIS.

3anaun npuBoasALMe K 1 PepeHnanbHbIM YpaBHEHUSIM.

Juddepennnanbable ypaBHEHUS C pa3IesSIOUIMMUICS IEPEMEHHBIMU U CBOJISIINECS K HUM.

Opnnopoausie AuddepeHnnaIbHble ypaBHEHUS U CBOJSALINECS K HUM.

Jluneninbie nuddepeHnuanbHbie ypaBHeHus, 1uddepeHnnanbabie ypaBHeHHS bepHym.
VYpaBHeHue B MOTHBIX AuddepeHInanax.

Juddepennunanbable ypaBHEHHUS BBICILIUX MOPSIIKOB, AOMYCKAIOUINE TOHMKEHNE MOPSIKa.
Jluneiinsle nuddepeHuaNbHbIE YpaBHEHHS! BBICIINX MOPSAIKOB.

Teopema 0 HaOKEHUU PELICHUM.

CBOICTBA YaCTHBIX PEUICHUN TMHEHHOTO OJTHOPOIHOTO Au(dHepeHITNaTLHOTO YPaBHCHHUS.

Onpenenurens BpoHCkoro, ero cBoCTBa U MPUMEHEHHUE.

dyHmaMeHTalbHasl CHCTEMa PEIMICHUN JMHEWHOTO OJHOPOAHOrOo AudQepeHIrnanbLHOTO
ypaBHEHHUS, €€ CBS3b ¢ onpeaenuTeneM BpoHckoro.

Teopema o Bue 00IIETO PEIICHHS IMHEHHOTO OAHOPOIHOTO MU PEpEeHIIMATBHOTO YPaBHEHHUS.

Teopema o cTpykType 00IIero peneHus JUHEHHOTO HEOAHOPOAHOTO MuddHepeHIIHaTBLHOTO
YpaBHEHHS.

Haxoxnenue pemieHus JUHEHHOro OJHOpPOAHOTro AuddepeHuaIbHOT0 YpaBHEHHUS C
MMOCTOSTHHBIMH KO3 HUITIEHTaMH.

Pemenne nuHelHOro HEOJHOPOAHOTO AU (DEepeHIaIbHOTO YpaBHEHUSI METOJAOM BapHaluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX.

Pemienue nuHeiiHOro HEOAHOPOAHOTO AUGDPEpEeHIInaTbHOTO yPaBHEHUS C MOCTOSHHBIMHU
Koa(puImeHTaMu ¢ IPaBOil YacThIO CIEIUATBLHOTO BUIA.

Cucremsl nudpepeHIraTbHBIX YPaBHCHUM.

Pemenre 0HOPOIHBIX CUCTEM JIMHEWHBIX NU(PepeHInaIbHbIX YPaBHEHUN C MOCTOSHHBIMU
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koa(purmeHTamu.

Penienne HEONHOPOAHBIX CUCTEM JMHEHHBIX AU depeHIUaNbHBIX ypaBHEHUH (METO.
BapHallly MOCTOSHHBIX).

Uucnosie psanbl. CXOOQUMOCTh YUCIOBBIX PsiA0B. AOGCOMIOTHAS U YCIOBHAS CXOAHUMOCTH
YHUCIJIOBBIX PSIIOB.

[Ipu3naku cpaBHeHHs a0COTIOTHOM CXOIMMOCTH YHCIIOBBIX PSIIOB.

[Tpusnaku amambepa aOCOMOTHON CXOIUMOCTH YHCIIOBBIX PSJIOB.

[Ipusnaku Komrm aGCoMOTHON CXOIUMOCTH YHCIIOBBIX PSIOB.

3nakouepenytonuecs psaabl. [Ipusznak JIeiOHMUIIa CXOMMMOCTH 3HAKOYEPETYIOITUXCS PSIOB.
OyHKMoHANBHBINA psaf. O6macth cxoqumoctu. OnpeaesieHne paBHOMEPHON CXOAMMOCTH.
Crenennoii psia. Teopema AbGerns.

CBs13b K03 (HUIIMEHTOB CTETIEHHOTO PsiJia C €T0 CYMMOM.

OpToroHaibHbIC CUCTEMBI ()YHKITHA.

Psag @ypee.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

KommiekcHble uncia u 1eHCTBUS HaJl HUMH.

Anrebpa reoMeTpUYECKHUX BEKTOPOB.

Jluneiinas anreOpa.

KpuBbie 1 MOBEpXHOCTH EPBOTO U BTOPOT'O MOPSIIKOB.
Teopus npenenoB U €€ NPUI0KEHUA.

HuddepenunanbHoe UCUUCICHUE.

Hexotopsie npunoxenus audQepeHnnanbHOro UCHUCICHUS.
[ToxBenenue noj 3Hak quddepeHnuana.

HeonpeneneHubiil uHTErpas.

OmnpeneneHHbIN 1 HECOOCTBEHHBIE MHTETPAJIBI U UX MPUIIOKEHHUSL.
KpatHble nHTETpasbl 1 UX MPUIOKECHHUS.
Huddepenunanbable ypaBHEHHS IEPBOTO MOPSIKA.
Huddepenunanbabie ypaBHEHHS BBICIINX HOPSIIKOB.
Cuctemsl muddepeHIaTbHbIX YPaBHEHUHN.

YucioBble U PYHKIUOHATIBHBIEC PSIbL.

9.1.4. [lIpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

Anrebpa reoMeTpUUECKUX BEKTOPOB

CgoiicTBa onpenenuTenei (¢ J0Kka3aTeIbCTBAMH)

KpuBbie 1 moBepXHOCTH MEPBOTro Mopsjka (ypaBHEHUE MPSMON Ha IJIOCKOCTH, YpaBHEHUE
IUIOCKOCTH, ypaBHEHHUE NPSIMOM B IPOCTPAHCTBE)

AddunHbIE TPOCTpPaHCTBA

MeTtpuueckue npocTpaHCTBa

OpTtoroHanuzanusi CHCTEMbI BEKTOPOB

[Ipeo6pa3oBanus cucTeM KOOPAUHAT

Jluneiinbie hopmbl

Kpussie BTOporo nopsijika (3JUIMIIC U €0 YaCTHBIN Cly4ail OKpYy»KHOCTb, TUIIepOoIa, mapabdosa)
[ToBepxHOCTH BTOPOTO MOPSIAKA

OcHoBHbIE 3JIeMEHTapHbIe PYHKIINH

@dyHIaMeHTalbHbIE [TOCJIEI0BATEILHOCTH, TIOJTHOTA IPOCTPAHCTBA

3ameuaTeNbHbIe MPEAEIbl U UX CIEICTBUS

beckoneuHo Mainble U GeCKOHEUHO OoJbIINe (PYHKIIMHN, UX KaYeCTBEHHbIE U KOJIMYECTBEHHbBIE
CPaBHUTEIbHBIE XapaKTEPUCTUKU

AcumnToThl rpaduka GyHKIIUHA

Tabmuib! Tporu3BOAHBIX U TU(depeHITnaIOB

[IponsBoaHas MO HaNPaBIECHUIO

['eomeTpuueckuii ¥ MEXaHUYECKHI CMBICIIBI IPOU3BOHOM

['eomeTpuyeckue npuiIoKeHus: MPOU3BOAHOMN

®opwmyina Teitnopa

MoHOTOHHBIE PYHKIMH, KpUTEPUH MOHOTOHHOCTH (PYyHKIIUU

Meroa HauMEHBUINX KBaJPaTOB (C JOKA3aTEeNbCTBOM, YTO HAaWJICHHbIE 3HAYEHUS ONPEACIAIOT

CornacogaHa Ha noptane Ne 70435 32



r100aTbHBIA MUHHUMYM )

23. Brinmykibie 1 BOTHYThIE (DYHKITUH

24. TlonHoe uccnenoBanue GyHKIUU U TOCTpOSHUE Tpaduka

25. Tabnwia MHTETPaJIOB

26. Ilpubmmk€HHOE BEIYUCIICHHE ONPEACIIEHHOTO HHTETpalia

27. T'eoMeTpHuecKre MPUIIOKEHHUS ONMPENCTEHHOTO HHTErpaia

28. T'eoMeTrpuuecKkre MPUIOKEHUSI KPATHBIX HHTErPaIOB

29. BpblunclieHMe KPUBOJUMHEWHBIX MHTErPAJIOB MEPBOTO U BTOPOrO POJa, NOTEHIUATBbHOCTD
BEKTOPHOT'O MOJIs

30. Tabmwuma mo tunam audGepeHIraIbHBIX YPaBHCHHM TEPBOTO MOPSAKA

31. IlpubmmwxeHHble METOABI pemeHus TuddepeHITnanbHbIX ypaBHECHUI

32. Tabnuna no tunam auddepeHInanbHbIX YpaBHEHUN BBICIIUX MOPSIAKOB, JOIMYCKAIOIIUX
MOHKEHUE MOpsIIKa

33. Cuctembl TUHEHHBIX MU PEepeHITNATBHBIX YPaBHECHUI

34. YCTOMYHMBOCTH MO MEPBOMY MPUOTMHKCHHUIO

35. Pa3HOCTHBIE ypaBHEHHUS

36. Tabnwuia pas3ioKeHU# AeCSITH OCHOBHBIX (QYHKIIUN B psij MakiopeHa

37. IlpunokeHusi CTENEHHBIX PAJIOB

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoarampliieii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecCypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOMN s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
H3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJamM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepUaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu o0y4aromuxcs

CornacogaHa Ha noptane Ne 70435 33



C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu Kadenpsl MareMaTuku

nportokon Ne 5  or«30» 1 2023r.

COI'TACOBAHO:

JIOMKHOCTD

Nunnmanel, pamumus

Tloamuce

3aBemyromnuii Beiyckaromieit kag. AOU

A.A. Cunopos

CornacoBano,
d4895b45-5d88-4918-
b7¢7-e8bf0196776a

3aBenyroumii odecneunBatomiet kap. Matematuku

A.JI. Mara3zuaHHKOBa

CormacoBaHno,
bdedf668-c745-4280-
b6e8-d43a86b681a7

HavanpHuk yueGHOTO ynpaBlieHus

N.A. Jlapuoninna

CormnacoBano,
c3195437-a02£-4972-
a7c6-abbeelf21e73

9KCIIEPTHI:

Houenr, kadp. AOU H.YO. Cammuaa  CormacoBaHo,
ed28a52c-a209-461c-
b4ded-4e958aftbfc7

HoteHT, kad. MaTeMaTUKH M.M. Huxonsckas CornacoBasHo,

€38e89b&-8e9d-48&e-
88d6-a333da8eb4e8

PA3PABOTAHO:

JoreHT, kad). MaTeMaTUKH

T.A. EnprioBa

PazpaboTtano,
878bcb22-7d6b-48a8-
8c58-9511234cdbea
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