MMHOBPHAYKHU POCCHUHA
(denepanbHoe rocygapcTBeHHOe 0I0KeTHOE 00pa30BaTe/JIbHOE YUpPeKIeHue
BbICIIIET0 00Pa30BaAHUA
«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. AirekceeBa»
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PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

b51.0.10 Marematuka

(I/IHI[CKC 1 HAMMCHOBAHUC JUCIUIIIIWHEBI 110 y‘I66HOMy rmaHy)

JUTSl IOJrOTOBKH OaKalaBpoOB

Hamnpasnenue noarorosku: 15.03.01 MammHocTpoenune

(K00 u Hanpasnexue nOO20MO8KU)

HaHpaBHeHHOCTB: TeXHOJ’IOFI/Iﬂ, O6ODV)IOB3HI/IC 1 aBTOMATHU3AIMA MAIIIKMHOCTPOUTCIIbHBIX ITPONU3BOACTB
(Haumenosanue npopuis, NPoSPAMMbL MASUCMPAMYPbl)

®dopma 00ydueHUsI: OUHAsl, 3a0UHAS

(ounas, OYHO-3a04HAS, 3a0YHAS)

I'ox mauama moxprorosku: 2026

O6beM nucrurmael 504/14

(gacoB/3.e)

HpOMC)KyTO‘-IHa}I arrecragusa 3K3aMCH
(aK3aMeH, 3a4em ¢ OYeHKOl, 3auem,)

Brinmyckaromias kapenpa TexHoI0Orus MallinHOCTPOCHUS
(HaumeHnosanue Kagheopui)

Kadenpa-pazpadborunk IlpukianHas MaTeMaTuka
(raumenosanue kagedput)

Pa3zpaborunk(u): Troppmuna M.B.

(DPUO, yuenas cmenens, yuenoe 36anue)



PaGouas mnporpamma aucHMIUIMHBI — pa3pa0oTaHa B COOTBETCTBMM ¢  DenepanbHbIM
rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAApTOM BbIciiero obpasoBanus (PI'OC BO 3++) mo
HanpasiieHuto noarotoBku 15.03.01 MammHoCTpoeHHe, YTBEPAKAECHHOIO INpuKazoM MuHOOpHayKu
Poccun ot 09.08.2021 r. Ne 727 Ha OCHOBaHHMHM Yy4e€OHOTO IUIaHa, MPUHATOrO YdeHbIM coBeToM AIIU

HI'TY, npotokom ot 25.12.20251. Ne 9

Pabouas mporpamma ogoOpeHa Ha 3acenanuu Kadeapei-pazpadordnka, mporokon ot 18.12.2025 r._ Ne
10

3aBenyromnuii kageapoit [Makmua I1.B.
(noonucs) (DHO)

PaGouas nmporpamma pekoMeHzoBaHa Kk yreepxkaeHuo Y MK uncturyra

nporokos ot 24.12.2025 r. Ne 10

3am. nupekropa no YP [ypsirun A.1O.

(noonucs)

Pabouas nporpamma 3apeructpupoBana B yaueoHoM otaene Ne 15.03.01-10

Havaneauk YO Measaukosa O.10.

(noonucs)

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.
(noonucs)
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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

Llenb n3ydeHus aucuUIUIMHBI «MaTemaTtuka» — (GOpMHUPOBAHUE JIMYHOCTU CTYJEHTOB, Pa3BUTHE
MHTEJUIEKTa U CIIOCOOHOCTEH K JIOTMYECKOMY M ITOPHUTMUYECKOMY MBIIIJICHUIO, 00YYeHHE OCHOBHBIM
MaTEMaTUYECKUM IIOHATHAM M METOAAM MAaTeMATHYECKOIO aHalIu3a, AaHaJIUTHUYECKOHM TI'e€OMETpHH,
JUHEWHOW anreOpbl, HEOOXOIUMBIM JIJIsl aHAIM3a U MOJICIIMPOBAHUS MPOLIECCOB U SIBJICHUN IPU TOUCKE
ONTUMAJIbHBIX PEICHUH MPaKTUYECKUX 3a]la4, MeTolaM 00pabOTKU U aHalu3a pe3yJbTaTOB YUCIECHHBIX
SKCHEepUMEHTOB. Llens mpenojnaBaHus NPUKIATHBIX Pa3IeNiOB JAUCHUILUIMHBI COCTOUT B TOM, YTOOBI,
UCIIOJIb3YSl TEOPUIO U METO/Ibl HAYYHOT'O TIO3HAHMSI, OBJIAI€Th OCHOBHBIMM IOHATUSAMH, ONIPENCICHUSIMU U
METOAAMH BBICHIEH MaTeMaTHKH, HEOOXOJWMBIMH ISl pelIeHHs 3agad; OOy4YHThb CTYACHTOB
MaTeMaTHYECKUM METOJaM HPUHATUS pELIeHUH, HeOOXOAUMBIM IPH PEIIEHUH 33had ONTHMM3ALUY,
BO3HUKAIOIIMX BO BCEX 00JIACTSX YEIOBEYECKOM NeATEIbHOCTH.

1.2. 3aja4m 0OCBOE€HUs JUCLUIIMHBI (MOAYJIA)

38.,[[21‘11/1 AUCHUITIIMHBI «Marematuka» — PACKPLITH POJIb U 3HAYCHUEC MATCMATHYCCKHUX MCTOJI0B
HUCCIICAOBAaHMA IMPHU PCIICHHUU IMPAKTUYCCKHUX 3aJa4; O3HAKOMHUTL C OCHOBHBIMH IMOHATHAMHU U MCTOAAMU
KJIAaCCUUECKOM U COBpeMeHHOﬁ MAaTEMaTUKH; HAYUUTh CTYACHTOB NPUMCHATHL MCTOAblI MATEMATHYCCKOTO
aHaJIM3a I IMIOCTPOCHUSA MATEMATUICCKUX MOIIGHCﬁ PCAIBHBIX ITPOLCCCOB U SIBIICHHI.

2. MECTO AUCHUIIIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATE/IbHOM
ITPOI'PAMMBI

Jucnummaa «MaTteMaTtukay OTHOCUTCS K 00s3aTenpHoi yactu OI1 BO.
JucuuruinHa 6a3upyeTcs Ha 3HAHUSX 110 MaTEMAaTHKE B 00beMe Kypca CPEIHEH IIKOJIbI.

Pe3ynbpTaThl 00yueHUs!, NOJYYEHHbIE IPU OCBOCHUHU TUCHUIUIMHBI, HEOOXOIUMBI MPH HU3yYEHHUH
crepyromux aucuiuine «@usukay, «MHpopmaruka», «Teoperndyeckas MexaHuka», «CompoTuBiIeHUE
MaTEPUAJIOBY, «DIEKTPOTEXHUKa», «METOABl CTATUCTUYECKOTO aHAJIN3a MTPOLIECCOB MAILIMHOCTPOCHUSD U
IIPY BBITIOJIHEHUH BBITYCKHOM KBANIU(PUKAIIMOHHON paOOTHI.

Pabouas nmporpamMma AVCHUILIMHBI «MareMaTuka JJI1 UHBAJIMAOB M JIMI C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37IOPOBBSl ~ pa3pabaThiBaeTCs  WHAMBHAYAILHO C  Y4€TOM  OCOOCHHOCTEH
MCUXO(U3UUECKOTO PAa3BUTHUS, HHIWBUIYaJIbHBIX BO3MOXKHOCTEH W COCTOSHHS 370POBBSl TaKUX
o0y4Jaronmxcs.

3. KOMIIETEHIIUU OBYYAIOLIEI0CA, $OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tporiecc m3yueHWs AMCHUIUIMHBI «MaTemaTuka» HampaBlieH Ha (OPMHPOBAHUE HIIEMEHTOB
yHHUBepcaiabHOU koMiieTeHIMN YK-1 u obmenpodeccuonanbHoi kommerenuu OIIK-1 B coorBeTcTBUY C©
OII BO no nanpasienuto noaroroku 15.03.01 «MammmHocTpoeHHE».

Tabnuna 3.1 — @opmupoBaHrUe KOMIIETEHIMN AUCHUTLITHHAMHU
Kox xommereHmy / HaNMEHOBaHHE CemecTps! (POPMHUPOBAHUS TUCIUTIIIHEL
JUCLUILIAH, (POPMHPYIOIINX Komnerenunu 6epyrest u3 Y11 no HarpasieHHUIo MOJArOTOBKK OakasiaBpa / Marucrpa
KOMITETEHIIMIO COBMECTHO 1 2 3 4 5 6 7 8
YK-1

MareMatnka

v

dusuka

ANANAY

v
v
WNudopmarnka v
OIIK-1
MartemaTuka
ConpoTUBJICHHE MaTEPHATIOB

AN
AN

ANANAN
ANAN

Teopernueckass MExaHUKA

MeTo/ bl CTaTHCTHYECKOTO aHAIN3a
MPOLIECCOB MAITHHOCTPOCHHUSI




HepequL IIaHUPYCMBIX pPC3YJIbTATOB 06y‘1€HI/IH 10 AUCHUIIIINHE «MaTeMaTI/IKa», COOTHECCHHBIX
C TUTAaHUPYEMBIMH pe3ynbTratamu ocBoeHus OIl, nmpeacrasieH B Tadu. 3.2.

Tabnuna 3.2 — IlepedyeHp MIaHUPYEMBIX PE3yJIbTATOB OOYYEHHS MO JUCHUIUIMHE, COOTHECEHHBIX C
IJIAaHUPYEMbIMU pe3ysibraramu ocBoenust Ol

Kona u nanmmeHnoBaunue

nHdopmanuu u3
9NIEKTPOHHBIX H
OyMa)KHBIX HOCHTEJICH
110 MaTeMaTHKe

MOCTaBJICHHOM 3aJ1a4yu
110 MaTEMAaTHKE

Kon WHIUKaTOpa
Y HAUMCHOBaHHE [TmaHupyemble pe3yabTaThl O0YUYCHHUS IO JUCIUTLTHHE
KOMIICTCHIINU JIOCTIDRCHHA
KOMICTCHI[HH
YK-1 nyK-1.1 3HaTh: YMmern: Baaners:
Cnocoben AHanuzupyer 3a1a4y, | - OCHOBHBIE - aHAJTU3UPOBATh - HAaBBIKAMU aHAJIH3a
OCYILIECTBIISITh IOUCK, | BBIIENSET ee 0a30Bble | MOJIOKEHHsS Kypca 3aJ1auu, BBIICIISIS €€ 3aJ1auu C BBIICIICHUCM
KPUTHYCCKHUI aHATTN3 COCTaBJISAIONINE, MaTeMaTHuKH; 0azoBble ee 0a30BBIX
U CHUHTE3 OCYIIECTBIISIET - OCHOBHbBIE METO/IbI COCTAaBJISIIOLIHE; COCTaBIISIFOLIHX.
undopmanuu, JICKOMITO3HUIIUIO peteHus — OCYILECTBIISTh
MPUMECHSTH 3aa4H. KJIACCHUUYECKHX 337134 JIEKOMIIO3UIIHIO
CHCTEMHBIH MMOIX0/T MaTeMaTHKU 3aaqm.
JUTS PEUICHUS NYK-1.2 3HaTh: Ymern: Baagers:
MOCTABJICHHBIX 3a/1a4 OcCyIecTBISET MOUCK | - OCHOBHBIE - HAXOJIUTh U - HaBBIKAMH
HHPOPMALIUH IS HUCTOYHUKH KPUTHYICCKH KPUTHYECKOTO
pelieHus nHpopMauuu 1o aHaJIM3UPOBATh aHaiM3a
MIOCTaBJICHHOH 3a/laul | MaTeMaTHKe; nndopmanmuto, nHpopmanuy,
0 Pa3JIMYHBIM TUIIAM | — COCOOBI U3BJICUEHUS | HEOOXOAUMYIO JIJIst HEOOXOANMOH st
3aIpocoB. HEOOXO0ANMOM pemeHus pelieHus

MOCTaBJICHHOM 3a1aun

YK 1.3 3HATDB: YMmerh: Baanern:

PaccmarpuBaer u - OCHOBHBIE METOIbI - OLICHHUTH - HaBBIKAMH BBIOOpA

mpeziaracT pemeHus JIOCTOMHCTBA U OITUMAJILHOTO

BO3MOJKHBIC BAPHAHTHl | KIIACCHYECKUX 33734 HEJIOCTaTKH peIIeHUs IS

peIlIeHI/IH MAaTCMAaTUKHU. pa3J'II/I‘-IHI)IX HOCTaBJ’IeHHOﬁ

MMOCTABJICHHOM 3a1a4H, BapUAHTOB PEIICHUS 3aJauu.

OLCHUBAS UX 3aga4

JOCTOHUHCTBA U MAaTEMAaTUYCCKUMU

HEJIOCTATKHU. METOIAMHU.
OIIK-1. CnocoGen 3HaTh: YMerh: Baanern:
HpI/IMCHSITI) - OCHOBHBIC ITIOHATHS, - yMeTb HpI/IMeHHTL - armapaTOM
ecrectBeHHOHay4Hble | MOIIK-1.1. OTIpeIeIICHUS H MTOJTyYCHHBIC MaTeMaTHYECKOTO
1 OOIICHHKCHEPHEIC JemoHCcTpHpyeT CBOMCTBa MaTeMaTHYeCKue aHalu3a, MeTodaMu
3HAHUS, METOJIbI 3HaHHE MaTeMaTHYECKUX HaBBIKH TIpU JI0Ka3aTe/IbCTBA
MaTeMaTH4YeCKOro (hyHIaMEHTAITBHBIX 00BEKTOB, BOSMOXKHBIE | pEIICHUH 33724 YTBEPKICHUH B
aHajau3a u pa3menoB MaTEeMAaTHKH | CEephl UX CBSI3U H npogeccHOHaTBHOM pelIeHnH 3a1a4
MOJENUPOBAHUS B U OOUICMH)XEHEPHBIX | MPHJIOKEHHS B APYTHX | JAESITEIbHOCTH npodeccuoHaIbHO
npodeccnoHamTbHOMI JTUCIIATIIINH st | obmacTsax IEeITEILHOCTH
JIeITeIIbHOCTH dbopmanuzanuu  3a7ad | MaTeMaTHIECKOTO

MaH_II/IHOCTpOI/ITeJ'[BHBIX 3HAHUA U

HpOH3BO}1CTB. JUCIHIUITIIINHAX

€CTEeCTBEHHOHAYYHOTO
coJiep>KaHus

4.

4.1 PacnpeaesieHue TPYAOEMKOCTU AUCLHUIIJIMHBI

ceMecTpaM

CTPYKTYPA U COAEPXXAHHUE JUCHUIIJIUHBI (MOAYJIA)

o BHUJAaM Ppa6oT 1o

OO0mast TpyA0EeMKOCTh JUCIUIUIMHBI cocTaBisieT 14 3a4. en. uinu 504 gacos, pacnpeseneHue 4acoB
0 BUIaM paboT M0 ceMecTpam MmpeAcTaBieHo B Tabmuie 4.1.

Tabmuma 4.1 — PacnpeneneHue TPyJOEMKOCTH AMCHUIUIMHBI 1O BHUAAM pabOT TO CceMecTpaM IS
CTYJICHTOB OYHOM / 3a04HOM (hOpMBI OOYICHHS

Bun yue6HO# paboThl

TpynoeMKocTs B yac |




B T.4. mo cemectpam
Bcero 1 > 3
Hac. ceMecTp | cemectp | cemectp
DopMAT H3YHEHNS AMCIHTLTHHb C HCIOJIb30BaHUEM DIICMECHTOB 3JIEKTPOHHOTO
00ydeHHS

Of1masi TPYA0EMKOCTh IUCIHUIUIMHEL IO YYeOHOMY IIaHY 504/504 180/396 216/- 108/108
1. KonTakTHas padora: 224/60 93/42 107/- 24/18
1.1. AyanuTopHas paGoTa, B TOM 4HCJIe: 214/52 90/36 104/- 20/16
3aHATHS JIEKIMOHHOTO ThIa (JI) 96/20 36/14 50/- 10/6
3aHATHA ceMuHapckoro Tuma (13 — ceMuHaphl, MpakTHIecKre 118/32 54/22 54/ 10/10
3aHATHUS | JP.)
nabopatopHsie paboTs! (JIP)
1.2. BHeayauTOpHasi, B TOM YHCJIe 10/8 3/6 3/- 4/2
Kkypcosas pabora (mpoekt) (KP/KII) (koHCynmpTams, 3ammuTa)
TEKYIMH KOHTPOJIb, KOHCYJIBTAIMH TIO JUCIUTUIHHE 4/4 1/4 1/- 2/-
KOHTaKTHas paboTa Ha mpoMexyTouroM koutpoie (KPA) 6/4 2/2 2/- 2/2
2. CamocrositeabHasi padora (CPC) 280/444 87/354 109/- 84/90
pedepat/acce (MOArOTOBKA)
pacuérHo-Tpadudeckas padora (PI'P) (monroroska)
KOHTpOJIbHAsI paboTa
Kkypcosas pabdora/npoekt (KP/KII) (moaroroska)
CaMOCTOSITEIIbHOE M3y9IEHUE Pa3IesIoB, CAMOIIOIIOTOBKA
(mpopaboTKa 1 MOBTOPEHHME JICKIMOHHOTO MaTEPHATa H MaTepHara 172/354 51/300 73/- 48/54
yueOHHKOB M y4EOHBIX IIOCOOMIA, IIOATOTOBKA K JA00PaTOPHBIM H
MPaKTUIYCCKUM 3aHATUAM, KOJUIOKBUYM U T.Z[.)
[ToaroToBKa K 3K3aMeHy (KOHTPOJIb)* 108/72 36/36 36/- 36/36
IToAroTOBKA K 3a4eTy / 3a4eTy ¢ OIEHKOM (KOHTPOJIb) -/18 -/18

4.2 CoaeprxaHue JUCHUILUIMHEI, CTPYKTYPUPOBAHHOE 110 pa3jejiaM, TeMaM

Tabmuma 4.2

— Copnepxanue IUCHUTIIMHBI,

OYHOI1/3204HOM (popMBI OOyUEHUs

CTPYKTYPUPOBAaHHOE II0 TEMaMm, JJId CTYJIECHTOB

Buasbl yueoHoii padoTsl (uac)

IInanupyemsble KoHTaKTHAst
(KOHTpOJIUpYeMbIe) paGoTa g8
pe3yabTaThl ZE
OCB(();;[IP][(’:: IEICIOCIIHYK; HaunmenoBanue pa3ieioB, TeM § E 3 § ] é ;& Bug CPC
HHAUKATOPLI = ? é g = 5 e
JAOCTHKEHHUs % se| EZ S8
KOMIIeTeH M = &l 28 S8
< (=7
= =
1/1 cemectp
VK-1 Pa3nea 1. DiieMeHTHI JIMHEIHHOI aJredpbl
NVYK-1.1 Tema 1.1. MaTpuubl U JeWCTBUS HaJl HUMU. 12/1 5/12 [MoaroroBka k
NYK-1.2 Tema 1.2. Onpenenurens MaTPHUIIBI U €T0 CBOICTRA. JIEKIHSIM
NYK-1.3 Tema 1.3. BrluucieHue onpenenuTenei. [6.1.1],
OIIK-1 Tema 1.4. O6paTtnas MaTpuna. Beruucienue [6.1.2], [6.2.1]
HOIIK-1.1 00paTHOW MaTPHUIIBI C TIOMOILBIO OIPEISTUTEIS.
Tema 1.5. CucteMbl TMHEHHBIX YPaBHEHHH.
IIpasuno Kpamepa.
Tema 1.6. Metox 'aycca
Tema 1.7. Pemenue cucrteM m ypaBHEHHH € n
HeusBecTHBIMU. Teopema Kponekepa-Kanenau
IpakTryeckas padora Ne 1. Matpuisl, neicTBHS 16/2 6/12 IToaroToBka Kk

HaJl HUMH.

[Ipaktrueckas padora Ne 2. Onpenenureny.
IIpaxTrdeckas padora Ne 3. [IpumeneHue Teopun
omnpeenurenen.

IIpaktuueckas pabora Ne 4. CucteMbl IMHEHHBIX
ypaBuenuit. [IpaBuno Kpamepa.

Merop 'aycca

IIpaktudeckas pabora Ne 5. Panr MaTpuiisr.
Teopema Kponexepa-Kanemnnu.

[Ipaktrueckas padora Ne 6. OHOPOAHBIE CUCTEMBI

JMHENHBIX YPaBHEHUH.

MMPaKTUYCCKUM
3aHATUAM
[6.1.1], [6.1.2]
[6.2.1]




IIpaktudeckas padora Ne 7. HeogropoaHbie
CHCTEMBbI JIMHEHHBIX YpaBHEHUH.

IIpaktudeckas pabora Ne 8. MarpudHsie
ypaBHeHus. Pemienne cucteM JIMHEWMHBIX ypaBHEHUH
MaTPUYHBIM METOJIOM.

Hroro mo 1 pasaeny 12/1 16/2 11/24

Pazgen 2. DjieMeHTHI BeKTOPHOI anredpnl

Tema 2.1. Bekropsl. Omnepaiiun Hal BEKTOPAMH. 2/1 4/10 IloaroroBka

Tema 2.2. BekTopHBIE IPOCTPAaHCTBA. JIEKIUAM
[6.1.1],
[6.1.2], [6.2.1]

Ipaktuueckas padora Ne 9 Bekropst. Oneparnu 2/1 4/10 | TlomroroBka K

HaJl BEKTOPaMH. MPaKTHYECKUM
3aHATHAM
[6.1.1], [6.1.2]
[6.2.1]

Hroro mo 2 paszueny 2/1 2/1 8/20

Pa3gen 3. AHaauTHYecKAasi reOMeTpHUs

Tema 3.1. AHaguTHYECKAs TCOMETPHS HA 2/1 4/10 IMoxroToBka K

TUIOCKOCTH U B IPOCTPaHCTBE TEKITHSIM

Tema 3.2. CoOGcTBEeHHBIC 3HAUCHUS U COOCTBEHHbIE [6.1.1],

BEKTOPBI. [6.1.2], [6.2.1]

Tema 3.3. KBagpatnunsie popmsl 1 GyHKIHU

IIpakTrdeckas padora Ne 10 AHanuTHueckas 4/1 4/10 [MoxroroBka

reoMeTpHus MPaKTUYECKUM

IIpakTrdeckas pabora Nell. CoGcTBeHHBIE 3aHATHIM

3HAYEHHS U COOCTBEHHBIC BEKTOPBI. [6.1.1], [6.1.2]
[6.2.1]

Hroro no 3 pazaeny 2/1 4/1 8/20

Pa3nen 4. BeegeHue B MaTeMaTHYeCKUH aHAJIN3

Tema 4.1. MuoxecTBa. 4/1 4/6 IToaroroBska

Tema 4.2. [TociienoBaTeILHOCTH. JIEKIVSIM

Tema 4.3. Tpesen mocie10BaTeTbHOCTH. [6.1.3],

Tema 4.4. Yucro e. [6.1.4],
[6.1,7],
[6.1.9],
[6.2.4],
[6.2.5],
[6.2.6]

[IpakTryeckas pabora Ne 12 MHoxecTBa. 4/1 4/6 [MoxroroBka

[paktrdeckas padora Ne 13 Ilpenen MPAKTHIECKUM

HOCIIeI0BATEIHHOCTH. 3aHATHAM
[6.1.3],
[6.1.4],
[6.1,8],
[6.1.9],
[6.2.4],
[6.2.5],
[6.2.6]

HTroro no 4 pasaeny 4/1 4/1 8/12

Pazgen S. IIpenes u HenpepbIBHOCTHL (DYHKIMI OHOI AeiicTBUTE

JILHOW NepeMeHHOM.

Tema 5.1. DnemeHTapHbIe GYHKIHN.

Tema 5.2. [Ipenen GpyHkuum ogHOM
JIeCTBUTENILHON NEPEMEHHOM.

Tema 5.3. Teopemsr o mpenene GpyHKINH

Tema 5.4. 3amedaTensHbIE IPEACITHI U UX
CIIEICTBUS

Tema 5.5. beckoHeYHO MaJble 1 OECKOHEYHO
6ousibine ¢pynkiun. Teopemsl

Tema 5.6. HeripepbiBHOCTh QyHKIIUH OJTHOM
JeicTBuTenbHON nepeMeHHon. Touku pa3peiBa.
Tema 5.7. ColicTBa HeNPEPHIBHBIX (QYHKIMH
Tema 5.8. PaBHOMEpHas HENMPEPHIBHOCTH (HYHKITIH
u Teopema Kanropa.

Tema 5.9. HenpepbIBHOCTH CIIOKHOM B 00paTHON

8/1

4/10

ITonroroBka x
JIEKLIUSM
[6.1.3],
[6.1.4],
[6.1,8],
[6.1.9],
[6.2.4],
[6.2.5],
[6.2.6]




hyHKIINH.
Ipaktrueckas padora Ne 14 IIpenen pannoHaabHOM 10/4 4/10 IMoaroroBka K
Y UpPALMOHATBEHOM BYyHKUHT MPaKTHYECKUM
[Ipakrryeckas padora Ne 15 3ameuarenbHble 3aHATUAM
Tpe/IeIbl [6.1.3],
[Ipaktrueckas padora Ne 16 CnencrBust [6.1.4],
3aMeuaTeNbHbIX MPEIEIOB [6.1,8],
[paxtnueckas padora Ne 17 beckoHeuHO Mable 1 [6.1.9],
0ECKOHEYHO OOJIbIINE HYHKITHH [6.2.4],
[paxtnueckas padora Ne 18 OmHocTopoHHIE [6.2.5],
npenenbl. HerpepbIBHOCTD QyHKIHH [6.2.6]
Hroro mo 5 pasneny 8/1 10/4 8/20
Pasnea 6. Iuddepenunpopanue pyHKUMHU OJHOM NepeMeHHOMI
Tema 6.1. [Tnuddepenimponanue GyHKIMN OTHOM 8/2 3/22 | ToaroroBka K
NEPEMEHHOM. JIEKLUSM
Tema 6.2. OCHOBHBIE TEOPEMBI TCOPUH [6.1.3],
b depeHnpoBaHus QYHKIIMH OJHON [6.1.4],
MepEMEHHOI. [6.1,8],
Tema 6.3. [IponsBonHas GyHKIMN [6.1.9],
Tema 6.4. [luddepenpan GyHKIHH U €10 [6.2.4],
NpHMCHCHHE. [6.2.5],
Tema 6.5. [IpomsBognsic u nuddHepeHImaIs [6.2.6]
BBICIIIHX TIOPSIKOB.
Tema 6.6. [IpumeneHue Teopun
muddepeHnrpoBaHus QYHKINH OTHON
[IEPEMEHHOM.
[MpakTuyeckas padora Ne 19 IIpousBoanas 18/4 5/20 IMoaroroska x
(yHKIMH OJJHOW TIEpEeMEHHOM. NIPaKTUYECKUM
[Ipaktuueckas padora Ne 20 [IpousBoaHast HESBHOM 3aHATUAM
U MapameTpudeckor GpyHKuni [6.1.3],
[MpakTrueckas pabora Ne 21 Jlorapupmudeckas [6.1.4],
POU3BOIHAS [6.1,8],
Ipakruueckas padora Ne 22 JTuddepenrman [6.1.9],
(YHKIMH ¥ €ro NPUMEHEHHE [6.2.4],
IIpaktrdeckas padora Ne 23 [IpousBoaHbIe [6.2.5],
BBICIIIUX TOPSIAKOB [6.2.6]
Ipaktrdeckas padora Ne 24 JTuddepeHumans
BBICILIHX IOPSI/IKOB
[MpakTryeckas pabora Ne 25 DkcrpemyM QyHKIUH
ITpaxktudeckas pabora Ne 26 [Ipumenenue
MIPOM3BOTHOMN IS HCCIIEAOBAHMS QYHKITMH
IIpaktuueckas padora Ne 27 IMoctpoenue rpaduka
(hyHKIHH.
Hroro no 6 pa3neiy 8/2 18/4 8/42
Hroro no 1 cemecrpy (ounasi popma o0yueHus) 36 54 51
2/1 cemecTp
YK-1 Pasgen 7. HeonpeneneHHbIii nHTErpan GyHKIHMHA OHOMH NMepeMeHHOMH
NYK-1.1 Tema 7.1. KoMmiuiekcHbIe ynciaa 16/2 8/24 IToaroroska x
NVYK-1.2 Tema 7.2. HeomnpeieeHHbIH HHTETPA U €r0 JICKITASM
MYK-1.3 CBOJCTBa. [6.1.3],
OINK-1 Tema 7.3. MeTtox 3aMeHBI IEPEMEHHBIX B [6.1.4],
HOTIK-1.1 HEOIpeIeICHHOM HHTErpalie [6.1,8],
Tema 7.4. HTerpupoBaHye 1o 4acTsM B [6.1.9],
HeomnpeJesiecHHOM nHTerpane. Kinaccs! GpyHkuni, [6.2.4],
MHTETPUPYEMBIX 10 YACTSIM. [6.2.5],
Tema 7.5. Teopusi MHOTOUIIEHOB [6.2.6]

Tema 7.6. nTerpupoBaHue paloHa bHBIX
byHKIINH.

Tema 7.7. lHTErpHpoBaHre MPOCTEHIINX APOOEH
Tema 7.8. Merox Octporpaackoro.

Tema 7.9. MHTerpupoBanue 1pooOHO-
palMOHaNIbHON U KBapaTUUHON
upparronaibHocTed. JJuddepeHunansupiii OnHOM.
Tema 7.10. UnTerpupoBaHie TPUTOHOMETPUIECKUX
(yHKIMHA ¥ BEIDAXKCHUH.




Ipaktrueckas padora Ne 1. KoMIuiekcHbIe ynciia 18/5 12/20 | TloaroToBka K
IIpaktudeckas padora Ne 2. HeomnpeneneHHbII MIPaKTUIECCKUM
uHTerpasl. MeToa 3aMeHbI IEpeMEHHOI. 3aHATHUAM
Ipakrryeckas padora Ne 3. HHTerpupoBaHue mo [6.1.3],
YaCTAM. [6.1.4],
[paxtnueckas padora Ne 4. uaTerpupoBanue [6.1,8],
JIpoOHO - panoHANBHBIX GyHKIMH (MeTton [6.1.9],
HEOoTpeeNICHHBIX K03()(hUIIMEHTOB) [6.2.4],
[pakriueckas padora Ne 5. uTerpupoBanue [6.2.5],
JIPOOHO - pallMOHAIBHBIX (YHKIIHI [6.2.6]
[pakriueckas padora Ne 6. HTerpupoBanue

HEKOTOPBIX HPPALMOHAIBHBIX (YHKIIMH

IIpakTrdeckas padora Ne 7. WnTerpupoBanme

UpPalMOHATEHBIX BEIPAXKESHHI

IIpaxTrdeckas padora Ne 8. IHTerprpoBanne

TPUTOHOMETPHYECKUX (QYHKIIHIL.

IIpaxTrdeckas pabora Ne 9. HTerprpoBanne

TPUTOHOMETPHYECCKUX BBIPAKCHHUI.

Hroro mo 7 pasneny 16/2 18/5 20/44

Pazgen 8. Onpenenennblii MHTEerpan ¢pyHKUuMU 0JHON NMepeMeHHO

Tema 8.1. OnpeneneHnsiii wuHTErpan wu ero | 12/2 6/10 [MoaroroBka x
CcBOifcTBA. JEKLHIAM
Tema 8.2. Cymmnl [lap0Oy. [6.1.3],
Tema 8.3. Knaccel QyHKIIUI, MHTETPUPYEMBIX IO [6.1.4],
Pumany [6.1,8],
Tema 8.4. OnpeneICHHBIN HHTETPal ¢ IEPEMCHHBIM [6.1.9],
BEPXHUM IPEAEIOM [6.2.4],
Tema 8.5. OcHoBHas (opMyna HHTErpalbHOTO [6.2.5],
HCUYHCTIEHUS [6.2.6]
Tema 8.6. 3ameHa nepeMeHHBIX U UHTETPUPOBAHUE

TI0 YacTsIM B ONPEEICHHOM MHTErpae

Tema 8.7. HecoOcTBeHHbIe HHTETpajbl.

CX0MMOCTh HeCOOCTBEHHBIX HHTETPAJIOB.

Tema 8.8. Cnpsmisemble KpuBble. JmuHA IyTH

IJIOCKOM KPUBOM.

Tema 8.9. Ksagpupyembie ¢uryper. Ilnomanp

wiockod  ¢urypel. [lIomans KpHBOIMHEHHOM

TpaIelMy U KPHBOJIMHEHHOr0 CEKTOpa

Tema 8.10. Ky6upyemsie tena. O6nemM Tena. O0peM

Tella BpalieHus!

[MpakTrueckas pabora Ne 10. OnpeseneHHblit 12/3 10/20 | TMoxmroroBka K
MHTETpaj. 3aMeHa ePeMEHHOH B OIpeieJIeHHOM MPaKTHYECKUM
UHTErpaie 3aHATHAM
[MpakTueckas padora Ne 11. OnpeneneHHbIit [6.1.3],
uHTerpan. HTerpupoBaHue 1Mo 9acTsM B [6.1.4],
OIpe/IeJICHHOM HHTErpae [6.1,8],
IIpakTryeckas pabora Ne 12. HecoOGcTBeHHBIE [6.1.9],
MHTETpaJIbl [6.2.4],
IIpakrrueckas padora Ne 13. [Tnomany mockux [6.2.5],
¢uryp [6.2.6]
IIpaxTryeckas pabota Ne 14. [nmHa 1yru KPUBOM.

IIpakTrdeckas padora Ne 15. O6bemsI TeI.

Hroro no 8 pazneiy 12/2 12/3 16/30

Pa3znen 9. InddepennuanbHoe ucunciaenne GQyHKIMA HECKOJIbKUX el CTBUTEIbHBIX TepeMeHHbIX.

Tema 9.1. ®yHKIUK MHOTHX HIEPEMEHHBIX.
Tema 9.2. Ilpesen u HenpepsIBHOCTh (QYHKIUH
MHOTHX ITePEMEHHBIX

Tema 9.3. J[luddepenuupyemocts  QyHKUIUH
HECKOJIbKUX TIEPEMEHHBIX

Tema 9.4. [luddepenunpoBaHue  CIIOXKHOI
byHKIUH HECKOJIbKHX MEePEMEHHBIX.

Juddepennnans GyHKIMNA MHOTHX ITEPEMEHHBIX
Tema 9.5. IIpousBomHas 1O HaNpaBICHUIO |
TPaJIMeHT CKAJSIPHOTO TIOJIS
Tema 9.6. IIpousBomHbIe
BBICILIMX IIOPSIIKOB

u  1muddepeHITasI

6/1

Tema 9.7. [Ipumenenne muddepenupyemoctu

6/14

ITonroroBka x
JIEKLIUSM
[6.1.3],
[6.1.4],
[6.1,8],
[6.1.9],
[6.2.4],
[6.2.5],
[6.2.6]




(YHKIMM HECKOJIBKUX NEPEMEHHBIX.
Ipaktrueckas padora Ne 16. Ipenen, 8/1 8/14 | IloaroroBka K
HENPEPBIBHOCTH U U hepeHIpoBaHue QYHKIINH MIPaKTUIECCKUM
MHOTHX HePEMEHHBIX 3aHATHAM
[paxtuueckas padora Ne 17. Jlubdpepenunposanue [6.1.3],
CITOKHBIX (PYHKITHH MHOTHX TTEPEMEHHBIX [6.1.4],
[paxtnueckas padora Ne 18. [IpousBoHbIE 1 [6.1,8],
muddepeHnnansl BHICIINX MOPSIKOB [6.1.9],
[Ipakrrueckas padora Ne 19. DxcrpemyM QyHKIUH [6.2.4],
MHOTHUX TEPEMEHHBIX [6.2.5],
[6.2.6]
Hroro mo 9 pasueny 6/1 8/1 14/28
Pa3gen 10. KpaTHble HHTerpaJbl.
Tema 10.1. J/[BoitHO MHTETpaJl U €r0 CBOHCTBA 8/1 4/14 IToxroToBka k
Tema 10.2. TpoiiHoil HHTErpaj U ero CBOMCTBRA. JIEKIHSIM
Tema 10.3. Berancienue KpaTHBIX HHTETPAJIOB. [6.1.3],
Tema 10.4. 3ameHa TmepeMEHHBIX B KpaTHBIX [6.1.4],
HHTETrpasax. [6.1,8],
Tema 10.5. [IproKeHAsI KPATHBIX HHTETPAJIOB. [6.1.9],
[6.2.4],
[6.2.5],
[6.2.6]
[MpakTryeckas pabora Ne 20. /[BoiiHO#M MHTErpail. 8/- 8/14 | IloaroroBka K
IMpaktuueckas padora Ne 21. TpoiiHoi HHTErpa. MPaKTUYECKUM
IIpaktuueckas padora Ne 22. 3ameHa mepeMeHHbIX 3aHATUAM
B KpaTHBIX WHTETpaax. [6.1.3],
[MpakTnyeckas pabora Ne 23. [IpumeHeHNEe KPaTHBIX [6.1.4],
HHTETPAIOB [6.1,8],
[6.1.9],
[6.2.4],
[6.2.5],
[6.2.6]
Hroro no 10 pa3neny 8/1 8/- 12/28
Paznen 11. Psgel.
Tema 11.1.  UYwucnoBele  pSIBL CsoiicTBa 8/1 5/14 IToaroroBka k
CXOIAIINXCS YUCIIOBBIX PSJIOB. JEKLHAM
Tema 11.2. Tlpu3Hakd CXOJUMOCTH YHUCIIOBBIX [6.1.3],
PSIIOB. [6.1.4],
Tema 11.3. 3HakonepemenHble psnbl. [Ipu3Hak [6.1,8],
JleliGHuIa. [6.1.9],
Tema 11.4. OyHKUMOHAIBHBIE [6.2.4],
MOCJIeI0BATEILHOCTH. [6.2.5],
Tema 11.5. ®ynkunonansHsIe psinsl. Kpurepuit [6.2.6]
Komm.
Tema 11.6. CBoiicTBa paBHOMEPHO CXOISAIIHXCS
PSLIOB.
Tema 11.7. CTenicHHBIC PSIBL.
Tema 11.8. Paznoxenune aneMeHTapHbIX QYHKIHH
[Ipakrrueckas padora Ne 24. UncnoBsie psibl. 8/- 6/18 IoxroroBka k
Heob6xoaumerii nmpusHak. [Ipu3Haku cpaBHEHHsI. MPAKTAUYECKAM
IIpaktudeckas pabora Ne 25. YnciaoBblie psib. 3aHATUAM
Ipusnaku Tanambepa u Komru. [6.1.3],
Ipakrrueckas padora Ne 26. 3HakonepeMeHHbIE [6.1.4],
psnsl. [pusnak JleiOHua [6.1,8],
[Ipakrrueckas padora Ne. 27. @yHKIMOHAIBHbIE [6.1.9],
PSLIBL [6.2.4],
[6.2.5],
[6.2.6]
Hroro no 11 pa3neny 8/1 8/- 11/32
Hroro nmo 2/1 cemectpy 50/14 54/22 | 73/300
3/3 cemecTp
YK-1 Pazgen 12. O0bikHOBeHHBbIe TU(depeHIHATBHBIC YPABHEHHS 170 mopsiAKa
NYK-1.1 Tema 12.1. InddepenumanbHbie ypaBHEHUS 6/4 12/12 | TomroroBka K
MNYK-1.2 nepBoro nopsizika. OCHOBHbIE OHSTHSI. JCKLHAM
MNYK-1.3 Tema 12.2. YpaBHeHUs C pa3ieIIOIUMHUCS [6.1.5],
OIIK-1 HepeMEHHBIMHU. [6.1.6],

10




NOIIK-1.1

Tema 12.3. OgHOpoaHBIC ypaBHEHHUS 1-T0 mopsiaka
Y TIPUBOJISIIUECS K HUM.

Tema 12.4. YpaBuenust bepayuiu

Tema 12.5. YpaBHeHHs B OTHBIX
muddepernmanax. UHTErpupyOIIiA MHOKHATEINb.
Tema 12.6. VYpaBHEHHsS MIE€pPBOTO TOpPSIKa, HE
pa3pelieHHbIC OTHOCHTENILHO MPOU3BOAHOM.

[6.1.10],
[6.2.3], [6.2.7]

Ipaktryeckas pabora Ne 1. JIuddepennmanbHbie 6/6 14/12 | TloaroToBka K
YPaBHEHUSI C PA3ICISAIOIIMMHUCS TIEPEMEHHBIMH. MPaKTHYECKUM
Onuopoanbie AuddepeHInaIbHbIC ypaBHEHHS. 3aHATHAM
[Ipaktiueckas padora Ne 2. JIuHeliHble [6.1.5],
muddepeHnnansHple ypaBHEeHHs 1T0 mopsiaka. [6.1.6],
Vpasuenust bepuymm [6.1.10],
[paktrueckas padora Ne 3. YpaBHEHHS B TIOTHBIX [6.2.3], [6.2.7]
muddepeHnranax. Y paBHEHIS HE pa3pelICHHBIC

OTHOCHUTEJIHO MPOU3BOIHOM

Hroro mo 12 pasaeay 6/4 6/6 26/24

Pazgen 13. O0bIkHOBeHHBIE TU( PepeHIMaIbHbIC YPABHEHHS Bbille 170 mopsigka

Tema 13.1. luddeperunansapie ypaBHSHUS BBIIIIC
MIEPBOTO MOPSIIKA.

Tema 13.2. YpaBHeHUsI, JOIMYCKAIOIINE TOHIKEHUE
nopsiaka. YpasHeHus Jlarpamxka u Kiepo

Tema 13.3. JIuneliHble OTHOPOIHBIE U JIMHEIHBIC
HeoHOpoaHble nuddepeHnnansHple ypaBHeHus N -
O TOpsAKA.

Tema 13.4. Cuctems! nuddepeHIrnaIbHbIX
YpaBHEHHH.

4/2

10/16

Ipaxrudeckas padora Ne 4. [InddepeHnuansHbIe
ypaBHEHHS BBIIIE TIEPBOTO MOpPsiAKa Y paBHEHUS,
JIOIYCKAroIIKe TOHWKEeHUe nopaaka. Merox
noadopa

[Mpaktuueckast pabota Ne 5. TuddepenunanbHbie
ypaBHEHHS BBILIE TIEPBOTO MoOpsiaka. Merox
BapHalMy MOCTOSHHBIX. CHCTEMBI

T QepeHInaATbHBIX YpaBHEHUH

414

12/14

Hroro mo 13 pazgeny

4/2

4/4

22/30

Hroro no 3 cemectpy

10/6

10/10

48/54

HWToro mo aucumminHe

96/20

118/32

172/354

I/ICHOJ'IBE}yeMHe AKTUBHBIC U HHTCPAKTUBHLIC TCXHOJIOTMU IPUBCACHBI B Ta6J'II/II_Ie 4.3,
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Tabnuua 4.3 - Mcnoab3yeMble akTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHbIC TEXHOIOTUN

Bun 3anstui HanmeHnoBaHMe UCTIOB3yEMbIX AKTUBHBIX M MHTEPAKTUBHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA

.HGKI_II/II/I TexHomorus Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHUA
L[I/ICKYCCI/IOHHBIC TCXHOJIOTHH

[IpakTuueckue 3aHsTHsl, 1a0opatopHble | TexHOIOTUs pa3BUTHS KPUTUUECKOTO MBIIICHUS
paboThI JIMCKyCCHOHHBIE TEXHOJIOTHH

TecToBbIE TEXHOJIOTUU

TexHonoruu paboTel B MaJIbIX IPyIIax

TexHoN0rUs KOJJIEKTUBHON paboThI
WHpopMannoHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH

5. TEKYIIH KOHTPOJIb YCIEBAEMOCTHU U IPOMEXYTOYHAS ATTECTALIUA
I10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnxcaHMe NoKa3areJjen U KPpUTEpHUEB KOHTPOJIA YyCII€BA€MOCTH, OIIHCAHHUE
IIKaJI Ol€eHUBAHUA

Kpurepun oneHuBaHusi pe3ylbTaTOB OOY4YEHUs U MPOLEAYphl OLEHHBAHHUS KOMIICTEHLU,
(dbopMHpyEeMBIX B paMKaxX JaHHOM TUCIUTUIMHBL, TPUBOAATCS B Ta0II. 5.6.

OneHouHble MOpoLEeAypbl B paMKax TEKYIIEro KOHTPOJS IMPOBOJIATCA HpernojaBaTeiaeM
JUCHMIUIMHBL. Ha JieKuusiX OlLeHMBaeTcsi aKTUBHOCTh Yy4YacTUsi B JHCKYCCHOHHBIX OOCYXIEHUSX.
[IpakTyeckue 3aHATHS MIPOBOAATCS B (pOpMe BBINOJHEHMS MPEUIOKEHHBIX 3a1aHuil. Ilpu BeImoaHeHnn
[IPaKTUYECKOr0 3aJlaHusl MPEIO0/JaBaTeIeM OLEHUBAETCS KAYE€CTBO BBINOJIHEHHOI'O 3aJaHMs, CPOK €ro
BBINOJIHEHUS], KAYECTBO U CPOK O(hOPMIICHHUS OTUYETA, OTBETHI HA BOIIPOCHI IPENOIaBaTerIsl.

CamocTrosTrenbHass paboTa BKJIIOYAET IMOATOTOBKY K TEOPETUYECKHMM BOIPOCAaM IUCLUIUIMHBI,
BBINOJIHEHNE KOHTPOJBHON paboThl B (popME MHAMBUIYAIbHBIX 3a/JlaHUIl U OTYETOB MO MPAKTHYECKUM
3aHATUSM, TECTUPOBAHHE.

TectupoBanue mnpoBoautcs ¢ ucnoib3zoBanueM CIO MOODLE B pamkax caMoCTOSTEIbHOMN
paboTHI.

Tect 1-ro monyns (1 cemectp) conepkuT 20 TECTOBBIX BOIPOCOB MO JAHHOMY pa3zieny (BpeMs Ha
npoBefeHne TectupoBanus 30 MUHYT).

Tect 2-ro monyns (2 cemectp) conepkUT 20 TECTOBBIX BOIPOCOB IO JaHHOMY pa3zieny (BpeMs Ha
npoBeqeHue TectupoBanus 40 MUHYT).

Tect 3-ro monyns (3 cemectp) coepkUT 10 TECTOBBIX BOIPOCOB MO JaHHOMY pa3ieny (Bpems Ha
IIpoBeJeHUE TecTUpoBaHus 20 MUHYT).

Ha xaxzaplit TecT naercs 2 MOMBITKY.

Onucanue nokasarenell U1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONHUCAHUE IIKaJI OLICHUBaHUS Ha
JTane TEeKYyIIeH aTTecTaliy MpeICTaBIeHb B Ta0. 5.1.

CryneHT nomyckaeTcsi K MPOMEXYTOUYHOM aTTecTaluy, €CIIM B PE3yJbTaTe M3yYeHUs DPa3felioB
JTUCITUTIITMHBI OTBETHII BEpHO Ha 70% BOMPOCOB TECTOB, BHIMOJIHUI KOHTPOJIBHYIO PaObOTy M MIPEIOCTaBHII
OTYETHI [0 BCEM MPAKTUUYECKUM paboTaM.

[TpomMexxyTouHbIE aTTEeCTAllMK TPOBOJATCS B OopMeE 3a4eTa U IK3aMEeHa.

Onucanue nokasareneil 1 KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE IIKaJl OLICHUBaHUS Ha
JTare NPoOMEeXKyTOYHOM aTTecTalluu NpeCTaBlIeHbl B Ta0. 5.2.
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Tabmuna 5.1 — Onucanue noka3atenei U KpUTEPUEB KOHTPOJI YCIIEBAEMOCTH, ONMCAHKE IIKAJI OLCHUBAHUS Ha dTare TeKyllel aTTecTaluu

Kon u Kputepuu u mkasa oeHUBaHus
Kon 1 HanmeHoBaHue HanMEHOBaHUE
[TokazaTenn KOHTPOJISI yCIIEBAEMOCTH ®dopma KOHTpoOIIs
KOMIIETEHIUH UHUKaTOpa 0 6anoB 1 6amnoB
KOMITCTEHIINU
Teopernueckuit Teopetnueckuit YcrHOE
Marepuall He U3y4eH WIN | MaTephajl U3ydeH. cobecenoBaHuE 110
3HATBh: OCHOBHBIC ITOHSTHSI, ONPE/ICIICHHS 1 M3y4eH YaCTUYHO. Bepno BeimonneHo 70% | Bompocam
HOIIK CBOICTBa MaTeMaTHYECKUX 0OBEKTOB, BO3MOXKHBIE | BepHO BhIIONHEHO u GoJjiee BOIPOCOB VYuactue B
OIIK-1. Criocoben 1.1. JlemomcTpHpYeT cepsl UX CBSA3U U IPHIIOKEHHS B IPYTUX menee 70% Bompocos KaXJI0TO TECTA. TPYTIITOBBIX
MIPUMCHSTH 31.{a.HI/1e PHpY 001acTSX MaTeMaTHIECKOT0 3HAHUS U Ka)XJI0TO TecTa. 00CYXIEHUX
€CTECTBCHHOHAYYHBIC JVUCIUTUINHAX €CTECTBEHHOHAYYHOTO COEPIKAHMS. TectupoBaHme 10 pasenam
(yHIaMEHTATBHBIX
0O0IeHKEHEPHBIE A31CII0B MATEMATHKH JUCIUTITHHBI
3HAHUS, METOIBI p B CZ10 MOODLE
Y OOIIEHHKCHEPHBIX
MaTeMaTHIecKOro [paktrueckne 3aganus | [Ipaktuueckue 3amanus | Kontposs
JUCIUIUIAH JUIs YMeTh: IPUMEHSATD HOTyYCHHBIE
aHaIM3a 1 HE BBINOJHEHBI HITH BBINIOJTHEHBI TTOJTHOCTBIO. | BBIIOJTHEHHS
(dopManuzanuy 3a1a4 | MaTeMaTHYECKHUE HABBIKK MPU PEIICHHHU 3324 .
MO/JICTIMPOBAHHS B o BBITIOJTHEHBI YaCTHYHO. MPaKTHYECKUX 3aJaHUN
. MAaIIMHOCTPOUTEIBHBIX | MPOPECCHOHATBHON IESTEIbHOCTH.
npo¢eCCHOHATBHOM HPOH3BOJCTE (cMm. Tabin. 4.2)
JIeSITENIbHOCTH ' [paktnyeckue 3ananust | [Ipakrtuueckue 3ananus | KoHTponb
Buiagern: anmapaTom MaTeMaTHYeCKOTO aHAJIH3a,
. BBITIOJTHEHBI BBITTOJTHEHBI BBITIOJTHEHHS
METOJIaMH JIOKa3aTelIbCTBA YTBEPIKACHHI B .
9 HEKa4eCTBEHHO M/WIM HE | Ka4eCTBEHHO U B CPOK. MPaKTHYECKUX 3a/1aHUI
peleHnn 3aaa4 npodeccroHanbHOi
B CPOK. (cMm. Tabum. 4.2)
JIeSTEIILHOCTH.
YK-1 NyK-1.1 3Harh: Teopernueckuit Teopernuecknit YcTHOE
Crniocoben AHanu3upyer 3a1a4y, | - OCHOBHBIE MOJIOKEHHS Kypca MaTeMaTHKH; Marepuall He U3y4eH WIN | MaTepHal U3ydeH. cobeceoBaHuE MO
OCYIIECTBIISITH TIOUCK, BBIZIETISIET ee 0a30BbIe | - OCHOBHBIE METO/Ibl PEIICHNUS KJIACCHUECKUX M3y4eH YaCTHUYHO. Bepno Bemonaeno 70% | Bompocam
KPUTHYECKUH aHAIM3 U | COCTaBJISIOIIHE, 3a71a4 MaTeMaTHKH BepHo BbImoHEHO n Gojee BOIPOCOB VYuactue B
CHHTE3 HH(OPMAIINH, OCYIIECTBIISIET menee 70% Bompocos KaXJI0T0 TecTa. IPYIIIOBBIX
MIPUMEHATH CUCTEMHBIH | JIEKOMITO3UIINIO Ka)XJI0T0 TecTa. 00CyXIeHUX
TOJIXO JUIsl pEILIeHNUS 3aJa4uu TectupoBaHue 10 pasjenam

IIOCTABJICHHBIX 3aJ1a4

JUCHUIIIINHBI

B C10 MOODLE
Ymern: IIpakTuueckue 3ananus IIpakTudeckue 3ananus KoHnTpons
- aHAJIM3MPOBAThH 3a]1a4H, BBIACTISIS ee 0a30BbIe HE BBINOJIHEHBI WIN BBIIIOJIHEHBI [TOJIHOCTBIO. | BBIIIOJIHEHUS

COCTaBJIAIOIIHUEC,
— OCYHIECTBJIATh JEKOMIIO3UIINIO 3a1a491

BBITTIOJTHECHBI YHaCTUYHO.

MPaKTUYECKUX 3aJaHui
(cMm. Tabi. 4.2)

Baangern:
- HaBBIKAMH aHaJIW3a 3aJ]a9H C BRIACICHHEM €¢
0a30BBIX COCTABJISAIOLINX

IIpakTrdeckue 3aganus
BBIITOJTHEHBI
HEKA4YeCTBECHHO ¥/HJIH HE
B CpOK.

[IpakTrueckue 3a1anust
BBITTOJIHEHBI
Ka4yeCTBEHHO U B CPOK.

KoHnTpons
BBINOJIHEHUS
MPAaKTUYECKUX 3aJaHUH
(cM. Tabm. 4.2)




KO,H 1 HAUMCHOBAHUC
KOMIICTCHIINH

Koa u

Kputepnn u mkana oleHHBaHUSA

HANMCHOBAHHC
[Noka3zarenu KOHTPOJIS YCIEBAEMOCTH ®dopma KOHTPOIIS
WHAMKATOpa 0 6aiu1oB 1 6amioB

KOMICTCHITHH
NyK-1.2 3HaTh: Teoperuueckuii Teoperuueckuii YcTHOE
OCyIIeCTBISICT IOUCK | - OCHOBHBIC HCTOYHUKH HH(GOPMAIIHH IO MaTepuall He U3yUYCH WM | MaTepuall H3y4cH. cobeceToBaHUE 110
HHPOPMALIUY IS MaTeMaTHKE; M3yYeH YaCTUYHO. Bepno BeimonHeno 70% | Bompocam
pelieHus — CIIOCOOBI U3BIICUCHUST HEOOXOIMMOA BepHO BBIOTHEHO u OoJiee BOMPOCOB VYuactue B
MOCTaBJICHHOH 3a/1aunl | HHPOPMAIIUH U3 AIEKTPOHHBIX U OyMaXKHBIX meHee 70% BoIpocoB KaXX/IO0TO TeCTa. TPYTIITOBBIX
0 Pa3IM4HBIM TUIIAM | HOCHTEJICH 110 MaTeMaTHKe Ka)JI0ro TecTa. 00CYXICHUSIX

3aIpOCOB

TecTupoBaHue 1o paszaenam
JUCIUTIIHHBI

B C10 MOODLE
Ymern: IIpaktndeckue 3aganus | IIpakTHdeckue KouTpons
- HAXOJWUTh U KPUTHIECKN aHAITN3UPOBATH HE BBINOJHEHBI HITH BBINTOJTHEHBI TTOJTHOCTBIO. | BBINIOJTHEHUS

nHpopManuio, HEOOXOAUMYIO JUIS pPeIlCHUs
IIOCTABJICHHOM 3a/1a4M [10 MAaTEMATHUKE

BBITNIOJIHCHBI YaCTHUYHO.

MPaKTUYECKUX 3aJaHui
(cM. Tabm. 4.2)

Baanersn:

- HaBBIKAMU KPUTHUYECKOTO aHAIN3a HHPOpMAIUH,
HE0OXOIUMOM ISl pEIICHHUs TOCTaBIEHHOM
3a7a4u

IIpakTueckue 3ananus
BEITOJIHEHE]
HEKAYE€CTBEHHO /UM HE
B CPOK.

[IpakTrueckue 3a1anus
BBITIOJIHEHBI
KaueCTBEHHO U B CPOK.

Kontpois

BBITTOJIHEHUS
MPaKTUYECKUX 3aJaHui
(cM. Tabmn. 4.2)

NnyK13
PaccmarpuBaer u
npeJiaraet
BO3MOYKHBIE BAPHAHTBI
peleHus
MOCTaBJIEHHOH 3a/1a4H,
OLICHUBAsI UX
JIOCTOUHCTBA U
HEI0CTaTKU

3HaTh:
- OCHOBHBIE METOJIBI PEIICHUS KITACCHIECKUX
3a71a4 MaTEMaTHKN

Teopernueckuii
Marepual He U3y4eH WIN
M3y4eH YaCTUYHO.
BepHo BbImoHEHO
MeHee 70% Bompocos
Ka)XJI0T0 TecTa.

TeopeTnueckuii
Marepuain H3ydeH.
Bepno Bemonneno 70%
n Gojee BOIPOCOB
KaXJI0T0 TecTa.

VcTHOE

cobecemoBaHueE 110
BOTIpOCaM

Vyacthe B

TPYIIITOBBIX

00CyXKICHUSIX
TecTupoBanue 1o pasznenam
JMCIATUIHBI

B C10 MOODLE
Ymern: IIpaktuueckue 3ananusa | IIpakrtudeckue Kontpoms
- OIICHUTH TOCTOMHCTBA U HEJTOCTATKH PA3NIUYHBIX | HE BHIIOJHEHBI MU BBINOJIHEHBI TIOJIHOCTBIO. | BBIIOJTHEHUS

BAapUaHTOB PCIICHUA 3a1a4 MATEMATHICCKUMU
METOAaMHU

BBITNIOJIHCHBI YaCTHUYHO.

MPaKTUYECKUX 3aJaHui
(cMm. Tabi. 4.2)

Baangern:
- HAaBBIKAMH BHIOOPA ONTUMAIBHOTO PEIICHHUS IS
MOCTAaBJICHHOM 3a1a9H

IIpakTrdeckue 3aganus
BBIIIOJTHEHBI
HEKA4YeCTBEHHO W/HJIH HE
B CPOK.

IIpakTrdeckue 3aganus
BBIIIOJTHEHBI
Ka4eCTBEHHO U B CPOK

[IpakTrueckue 3a1anus
BBITIOJTHEHBI HEKaY€CTBEHHO
W/WIIHN HE B CPOK.
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Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS yCIIeBaeMOCTH, OTIMCAHKE KAl OLIEHUBAHUA Ha dTare MPOMeKyTOUYHOW aTTecTaluu

(3auer)

Kon u Kpurepun u mikana onieHuBaHus
Kon u HaumeHOBaHME HaMMCHOBAaHUE
IToka3aTenu KOHTPOJIS YCIEBACMOCTH dopma KOHTPOJIS
KOMITETEHIINU HUHIUKAaTOpa 0 6anoB 1 6ann 2 bayuta
KOMIICTCHIINU
3HATH: OCHOBHBIC [TOHSATHS, OTIPC/ICIICHUS U
CBOICTBA MATEMAaTUYCCKUX OOBEKTOB,
[IpencrasieH He [IpencraBnen OtBer
BO3MOXKHBIC C(HEePHI X CBSI3H U TPUIIOKCHIS B OTBeT Ha BOIIPOC . . .
OIIK-1. Criocoben TIOJIHBIM OTBET HA pa3BepHYTHII Ha TEOPETUUECKUIA
HOIIK- JIPYTUX 00JIAaCTSIX MAaTEMATHUCCKOTO 3HAHUS U OTCYTCTBYET
TIPUMEHSTh BOIIPOC OTBET Ha BOIIPOC BOIIpOC OmieTa
1.1. lemoHCTpHpPYET JTUCTIATUTMHAX €CTECTBEHHOHAYYHOTO
€CTeCTBCHHOHAYYHBIC U
3HaHUe (pyHIAMEHTAIbHBIX | COACPIKAHUA.
oOIIenHXKeHEPHBIC
pa3enoB MaTEMAaTHKHU U OTBeTHI
3HAHUS, METObI YMeTh: IpUMEHSATH IOTy4ICHHBIC [IpencraBnen He [IpencraBnen
OOIICHHKCHEPHBIX OTBeT Ha BOIpoc . . Ha
MaTeMAaTHYCCKOTO MaTeMaTHYECKUE HABBIKH MIPH PEUICHUH 3319 TTOJTHBIN OTBET Ha pa3BepHYTHIH
JUCHUTUIAH TSI . OTCYTCTBYET JIOTIOTHUTEIbHEIC
aHan3a u po¢eCCUOHANBHON eI TeIbHOCTH. BOTIPOC OTBET Ha BOTIPOC
(dbopmanuzanyu 3aaa4u BOIIPOCHI
MOJICIUPOBAHHUS B
. MaIIMHOCTPOUTECIIbHBIX
npo¢eCCHOHATBHOM HPOH3BONICT Baamers: anmaparomM MaTeMaTHYECKOTO
JIeATENbHOCTH ’ aHanM3a, MeTO/IaMH J10Ka3aTelbCTBa 3ajaHHe He PELIeHo 3amaHue peuieHo ¢ 3ananue Pemenue 3amnau
YTBEPIKICHUI B PEIICHUH 32129 p OINOKaMH pelIeHo BEPHO Ounera
po¢eCCHOHANBHON IS TeIHHOCTH.
YK-1 NYK-1.1 3HaTh:
Cnocoben AHanmu3upyer 3agauy, - OCHOBHBIC TIOJIOKECHUS Kypca MaTEeMAaTHKH, 0 [IpencrasieH He [Ipencrasnen OtBet
TBET Ha BOIIPOC . . .
OCyIlIeCTBHﬂTB IIOUCK, BBIJICJISCT €€ 6a3OBI)Ie - OCHOBHBIC METO/AbI peHIeHI/ISI KJIIaCCUYECKUX p ITIOJIHBIXU OTBET HA paSBepHyTLII/I Ha TeOpeTI/I‘ICCKI/II/I

KPUTUYECKUM aHAIU3 U
CHHTE3 HHpOpMaLnH,
MIPUMEHSTH CUCTEMHBIN
MOJXOA IJISl pEILICHUS
MOCTaBJICHHBIX 3aJa4

COCTaBIISIIOIIHE,
OCYIIECTBIISET
JIEKOMIIO3HIINIO 331241

3aga4 MaTCMaTHUKH

OTCYTCTBYET

BOIIPOC

OTBET Ha BOIIPOC

BOIIpOC OmyeTa

YMmerTb:

- aHaITM3UPOBATh 33]1a4HM, BHIIETSS ee 0a30BbIe
COCTaBJISIOIIHE;

— OCYIIECTBIISITH JAEKOMITO3UIINIO 33141

OtBeT Ha BOIpOC
OTCYTCTBYET

[Ipencrasnen He
IIOJIHBIN OTBET Ha
BOTIPOC

[IpencraBnen
pa3BepHYTHII
OTBET Ha BOTIPOC

OTBeETHI
Ha
JIOTIOJIHATENIbHEIE
BOIIPOCHI

Baanernb:
- HaBBIKAMH aHAJIN3a 3a7a4YU C BBIICICHUEM €€
0a30BBIX COCTABIISIOIINX

3azaHue He peleHo

3a,E[aHI/I€ peuIeHo ¢

3aganue

Pemenue 3amau

OoHIMOKaMK peuIeHo BepHO ousera
NYK-1.2 3HaTh:
OcyIiecTBISIET OUCK - OCHOBHBIC HCTOYHUKH HH(OPMAIMH 10
WHPOPMALIUY TSI PEIICHUS | MAaTEMaTHKE;
IIOCTaBJIEHHON 3a1a4H I10 — CII0CO0BI U3BJIEUEHUS HEOOXOIMMOM [IpencrasieH He [IpencraBnen OtBer
Pa3IMYHBIM THUIIAM WHPOPMALIUHU U3 FIEKTPOHHBIX U OYMaXKHBIX Orser Ha Bonpoc IIOJIHBIN OTBET Ha pa3BepHYTHIH HA TEOPETHUYCCKUIA

3alpocoB

HOCHTEJICH 110 MaTEeMaTHKE

Ymern:
- HAXOJUTh ¥ KPUTHYCCKH aHATU3UPOBATH
nHPOPMAIHI0, HEOOXOTUMYIO JIJISI pEIICHHSI

OTCYTCTBYET

BOIPOC

OTBET Ha BOIIPOC

BOIIpOC OmyeTa
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KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Konn
HauMEHOBaHHUE
HHIUKATOpa
KOMIIETCHIINH

Ilokazarenu KOHTPOJISL YCIICBACMOCTHU

KpI/ITC WK U IIKaJla OOCHUBAHUA

®dopma KOHTPOIS

0 6aiu10B 1 Gamn 2 Gaina
[TOCTaBJICHHOM 3aa4H 110 MaTEMATHKE
Baanerb:
OTBeTHI
- HaBBIKAMU KPUTHYIECKOTO aHAIN3a [pexacraBneH He [IpencraBnen
. OTBeT Ha BoOmpoC . N Ha
nundopmanum, He0OX0UMOM ISl peLICHUS IIOJIHBIN OTBET Ha Pa3BEPHYTHIN
% OTCYTCTBYET JIOIIOJIHATEIbHEIE
[MOCTaBJIEHHON 3a0a4H BOIIPOC OTBET Ha BOTIPOC
BOTIPOCHI

3asaHue He penieHo

3ananue peuICeHo €

3aganne

Pemenue 3amau

omroKamMu pEeLIeHO BEPHO Ounera
NYK 13 3HaTh:
PaccmarpuBaer u - OCHOBHBIC METO/IbI PEIICHHUS KIACCHUSCKUX 0 IpencrapineH He IIpencraBnen OtBer
TBET Ha BOIIPOC . o .
npeIaraeT BO3MOXKHBIC 337124 MaTEeMaTUKH P MOJTHBIN OTBET Ha Ppa3BepHYTHIH Ha TEOPETHYCCKUH

BapUaHTbI PCHICHUSA
MOCTaBJICHHOM 3a1auu,
OLICHHUBAas UX JOCTOMHCTBA
1 HEJTOCTaTKH

OTCYTCTBYET

BOIIPOC

OTBCT HaA BOIIPOC

BOIIpOC OmyeTa

YMmerThb:

- OLICHUTH JOCTOUMHCTBA U HCAOCTATKU
pa3m/Iqux BapI/IaHTOB peHleHI/IH 3aaa4
MATEMAaTUYCCKUMU METOAJaMHN

OtBeT Ha BOIpOC
OTCYTCTBYET

[IpencraBnen He
IIOJIHBIN OTBET Ha
BOTIPOC

[IpencraBnen
pa3BepHYTHII
OTBET Ha BOTIPOC

OTBeETHI
Ha
JIOTIOJIHUTEIbHEIE
BOIIPOCHI

Baanernb:
- HABBIKAMH BI)I60pa OIITUMAJIBHOT'O peHIEHI/IH
JJIS1 TOCTaBJICHHOM 3a/1aun

3az[aHne HC pCIICHO

3ajiaHue pereHo ¢
OLINOKaMHU

3aganue
pelIeHo BEPHO

Pemenue 3amau
ouera
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Tabnuua 5.3 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS yCIIeBaeMOCTH, OIMCAHKE IIKAJl OLCHUBAHUS HA dTare MPOMEXYTOYHOH aTTeCTalluu

(9K3aMeH)
Koa u Kpurepun u mikana onieHuBaHus
Kox u HaumeHOBaHUE HAUMCHOBAHHC
IToka3aTenu KOHTPOJIS YCIEBACMOCTH ®dopma KOHTPOIIS
KOMIIETEHIIUU UHUKaTOpa 0 6amoB 1 Gann 2 bamna
KOMTCTCHITHH
3HATh: OCHOBHBIC [TOHATHS, OTIPE/ICICHUS U
CBOWCTBA MATEMATUYECKUX OOBEKTOB, OtBer
[IpencrasieH He [IpencraBnen
BO3MOKHBIE C(hephl X CBSI3U U IPUIIOKCHUS B OTBeET Ha BOIPOC . . Ha
OIIK-1.C 6 JPYrux 001acTIX MAaTEMaTHUECKOTO 3HAHUS U OTCYTCTBYET TOJIHBII OTBET Ha Pa3BEPHYTHIH TEOPETUICCKUI
~4. LIO0CObCH HOIIK- Py YICTBY BOIPOC OTBET Ha BOMPOC p
IPUMEHSATh 1.1. JleMoHcTpupyer 3uanue | AACUMIIMHAX ECTECTBEHHOHAYTHOTO BOMpOC Ousiera
CCTCCTBCHHOHAYYHBIC H | (hyHaMeHTAIbHBIX COZCpIKaHU.
06H_IeI/IH)KeHepHLIe pa3zienoB MaTEMAaTUKHU U OTBeTHI
HaHUs, METOJIbI YMerh: NpUMEHSATh NOJIyUEHHbBIE [IpencraBneH He [IpencraBnex
ARG OOICHHACHEPHELX MaTeMaTHEeCKHe HaBLIKIEI/ TPU PEIICHUH 3a1a4 Otser Ha Borpoc HOI.])'IHII[:.IIZ OTBET Ha aE;Bi HYTHIH Ha
MaTEeMaTHIECKOrO
AUCLHIUIMH I . pub A OTCYTCTBYET Pa3BEPHYT JIOTIOJTHUTEIbHbIE
aHau3a u dopmanuzawu 3a1au poeCCHOHATIBHOM e TEIBHOCTH. BOTIPOC OTBET Ha BOTPOC BOMPOCH!
MOACIUPOBAHNA B MAaIIHHOCTPOHUTEIBHBIX
poheCCHOHAIBHOMN
I[Sﬂl("iﬁ)‘,HBHOCTI/I IPOU3BOACTE. Baagers: anmaparomM MaTeMaTHYCCKOTO
aHaJiu3a, METOJIAMH JI0KA3aTeJILCTBA 3a7amHe He PeLIeHO 3anmanue penieHo ¢ | 3agaHue pemieHo | Pemienue 3ama4
YTBEPKJICHUN B pEIICHUH 33124 P omroKamMu BEpHO 6unera
podeCCHOHANBHOMN JESITENLHOCTH.
YK-1 NYK-1.1 3HaTh: o
TBET
Criocoben Auanuzupyer 3aj1auy, - OCHOBHBIE MMOJIOXKEHUSI Kypca MaTEMaTHKH; 0 IIpencrasieH He IpencraBnen
TBET Ha BOIIPOC . . Ha
OCYIIIECTBJISATH TIOHUCK, BBIJIENISET €¢ 0a30BbIC - OCHOBHBIC METO/IbI PEIICHHUS KITACCHUECKUX P TIOJTHBIH OTBET Ha Pa3sBEPHYTHIH N
o OTCYTCTBYET TEOPETUICCKUI
KPUTHYCCKHUI aHATH3 U COCTARBJISAIOIIHE, 3a/1a4 MaTeMaTHKH BOIIPOC OTBET Ha BOTIPOC 6
BOIIpOC OmieTa
CUHTE3 HHPOPMALINH, OCYILECTBIICT p

MPUMEHATH CUCTEMHBII
MOAXO0J MJIst pEHICHUA
IIOCTABJICHHBIX 3aJ1a4

JCKOMITIO3UIUIO 3aJ]a4un

YMmerhb:

- aHaJM3UPOBATh 3aJ]a4H, BhIIETSSA ee 0a30BbIC
COCTaBJISIOIIHE;

— OCYIIECTBIISITH IEKOMITO3UIIMIO 33]1a4H

OTtBeT Ha BOIpOC
OTCYTCTBYET

IIpencrasnex He
TIOJTHBIN OTBET Ha
BOIIPOC

IIpencrasnex
Ppa3BepHYTHII
OTBET Ha BOIIPOC

OTBETHI
Ha
JIOIOJIHUTEIbHEIE
BOIPOCHI

Baanern:
- HAaBLIKAMM aHAJIM3a 3aJja4y C BBIICICHUEM €€
0a30BBIX COCTABJIAIOIIUX

3aaHue He pelieHo

3aaHMe pelIeHo ¢

3aaHue peueHo

Pemenue 3amau

omunoKamMu BEPHO Ouiera
NVYK-1.2 3HaTh:
OcymiecTBiIsIeT OUCK - OCHOBHBIE HCTOYHHUKH HH(POPMAIUU IO OtBer
IIpencraBnen He IIpencraBnen
MHQOPMALINH [T PEIICHUS | MaTeMaTHKe, OTBeT Ha BOIPOC . N Ha
N . MTOJTHBIN OTBET Ha pa3BepHYTHINA .
MOCTaBJIEHHOH 3a/1a4M IO — cI10coOBI M3BJICYEHUST HEOOXOJUMOM OTCYTCTBYET TEOPETUYECKUI

Ppa3JIMYHbIM THIIaM 3aIIpOCOB

nH(pOpManK U3 IEKTPOHHBIX U OyMa)KHBIX
HOCHTEJIEH 10 MaTeMAaTUKe

BOIPOC

OTBET HaA BOIIPOC

BOTIpOC Omiera
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KO,H 1 HAUMCHOBAHHUC
KOMIICTCHIINH

Koa u

Kpurepnn n mrkanxa oleHUBaHHS

HaMMEHOBaHUE
[Toka3zaTenu KOHTPOJIS YCIEBAEGMOCTH ®dopma KOHTpOIIS
UHAUKaTOpa 0 6amoB 1 Gann 2 bamna
KOMIIETEHI[UN
YMerh:
OTBeTHI
- HAXOJIUTh M KPUTUICCKH aHATTM3UPOBATh OTBeT Ha BOMDOC [pexacraBneH He [IpencraBnen a
TBET HA BOII N N H
UHPOPMAIIUIO, HEOOXOIUMYIO ISl PCIICHHUS P IIOJIHBINM OTBET Ha pa3BepHYTHINA
o OTCYTCTBYET JIOTIOJIHUTEIIbHEIE
IIOCTaBJICHHOM 3aauu 110 MAaTEMATUKE BOIIPOC OTBET Ha BOTIPOC
BOTIPOCEI
Buaanern:
- HaBBIKAMH KPUTHUYECKOTO aHAIN3a
. 3amaHne pereHo ¢ 3amanwue pemeHo | Pemenue 3amau
HHPOPMALIUHU, HECOOXOIUMON IS PEIICHUS 3ajaHue He pelieHo
5 ommnOKaMu BEpPHO 6uera
MOCTaBJICHHOM 334
YK 13 3HaTh: 0
TBET
PaccmarpuBaer u - OCHOBHBIE METOJIBI PEIICHUS KITACCHUECKUX 0 [pexacraBneH He [IpencraBnen
TBET Ha BOIIPOC N N Ha
TpeiaraeT BO3MOXKHBIC 3a71a4 MaTEMAaTHKN P IIOJIHBINM OTBET Ha Ppa3BEepHYTHIH .
OTCYTCTBYET TEOPETUICCKUI

BApUAHTLI PCHICHUA
IIOCTaBJICHHOU 3aJa4u,
OLCHHUBAasA UX NOCTOUMHCTBA U
HCIOCTAaTKN1

BOIIPOC

OTBET Ha BOMPOC

BOIpoC Ouiiera

YMmerh:

- OIIEHNTH JOCTOMHCTBA U HEIOCTATKU
Pa3IMYHBIX BAPUAHTOB PEIICHHUS 33189
MaTeMaTHYECKUMH METOIAMH

OTBeT Ha BOIPOC
OTCYTCTBYET

IIpencrasneH He
MOJIHBIN OTBET Ha
BOIIPOC

[IpencraBnen
pa3BEepHYTHIN
OTBET Ha BOIIPOC

OTBETHI
Ha
JOTIOJTHUTEILHBIE
BOIIPOCHI

Baagern:
- HaBBIKAMHU BBIOOPA ONTUMAIIEHOTO PEUICHUS
JUIS TIOCTABJIEHHOM 3a/1aun

3amaHue He peneHo

3aanue pemeHo ¢
omubKaMu

3aaHue peneHo
BEPHO

Pemenue 3agau
ouera
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Tabmuua 5.4 — CooTBeTcTBHE HAOpaHHBIX OAJUIOB U OLIEHKU 33 IPOMEXYTOUYHYIO aTTECTAIUIO

(3auer)
Bauisl 3a TEKyLIyro Baiel 32 pOMEXYTOYHYIO ATTECTAIHIO
ycreBaeMocTh* CyMMapHO€E KOJIMYECTBO Baiel 3a perieHue Onenka
OammoB** 3amay**
0 0-1 0-1 «HE 3aYTEHO»
1 1-2 1-2 «3a4TEHO»

*) Konuuecmeo 6anoe paccuumsiéaemcs 8 coomeemcemaeuu ¢ maoauyeu 5. 1.
**) Konuuecmeo bannos paccuumoléaemcs 8 coomsemcmeuu ¢ maobauyeti 5.2.

Tabmuna 5.5 — CooTBeTcTBUE HAOPaHHBIX 0AJIOB M OLEHKHU 33 IPOMEXYTOUHYIO aTTECTAIUIO

(9K3aMeH)
Basl 3a TekymIyo Banspl 32 npOMEXXyTOYHYIO aTTECTAIHIO
ycIrieBaeMoCTh* CyMMapHO€e KOJINYECTBO banel 3a perieHue Ouenka
OannoB** 3agay**

0 0-1 0-1 «HEYIOBIICTBOPUTEIBHOY»
1 1 1 «YJOBJIETBOPUTEILHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 «OTIHIHOY

*) kKonuuecmeo b6aNI06 paccuumvieaemcs ¢ coomeememeuu ¢ mabauyei 5. 1.
**) Konuuecmao 6aNN06 paccuumvléaenmcs 6 COomeemcmaeuu ¢ maoauyeu 5.3.

5.2. OeHOYHbIE CPeACTBA AJisi KOHTPOJIS OCBOECHHS AUCHUILIUHBI

5.2.1 TunoBble KOHTPOJIbHbIe 3aJaHWsA WIA HWHbIe MaTepuasbl,
HeoO0XxoAMMble JJid OLeHKHM 3HAHUMW, yMeHMH, HaBbIKOB M (WiM) oONbITa
AeATeJIbHOCTH B X0/ € TEKYILEro KOHTPOJISA yCIeBaeMOCTH

TunoBble 3aJaHUs K MNPAKTUYC€CKUM 3aHATHAM

IIpn wu3ydyenun kypca «Maremartuka» OOJNIbIIOE 3HAYEHHE HUMEET MPAKTHUYECKOE
IIPUMEHEHNE TEOPETUUECKUX 3HAHMM, INIABHOE U3 KOTOPBIX — YMEHHE pemars 3anaun. [Ipexne,
4yeM MPHUCTYNHTh K PEIIeHHIO 3aJad, HEOoOXOAMMO TINATENbHO H3YyYUTh TEOPETHUYECKUI
MaTepuai no JaHHou teme. Ilepes BbIMOIHEHHEM 3a/laHUui CTYIEHTY HEOOXO0AMMO BHUMATEIBHO
O03HAaKOMMTBCS C IIPUMEPAMHU PELICHUSA 3aJ1a4 110 JaHHON TEME, U3YUUTh TEOPETUYECKUE OCHOBBI.

HpaKanecmle 3aHATHUA pa3aeja 1 o Teme

«9nemenmol TUHENHOU anzedpol»

IIpumepnvie sapuanmvl munogulx 3a0ay.

1. . Haiitn 3Hauenne mHorowteHa f(X)=X*—2x+3 ot matpumsr A =[

2. Pemmts cucremy AX=D:

a) metoziom [aycca,
0) MaTpUYHBIM METOJIOM,
B) o npaBmity Kpamepa,
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€Clin

1 0 2 7
A={3 -1 0|, b=|1
1 1 -2 -3
3. Pemuts MmaTpuuHoe ypaBHeHue AX =B —2C, eciu
1 4 5 2 7 3
B=-3 -1 8|, C=-3 4 1
2 4 -1 -3 5 2

4. Haiitu obmee pemenue u ®CP cuctemsl
3+ X, — 8X;+ 2X,+ X, =0
2%, — 2X, — 3X;— X, +2% =0
X, +11x, —12X, + 34X, — 5%, =0
5. Jloka3aThb COBMECTHOCTh CUCTEMbI YpaBHEHUN U HAWTHU ee 0011ee pelieHue.
=X, +3X, + 3%, +2X, +5X; =2
—3X, +5X, +2X; +3X, +4X, =2
—3X, + X, —=OX; —TX =—2
—5X, +7X, + %X, +16X, + X, =10

IIpakTnyeckue 3aHATHA pa3jelia 2 Mo TeMe
«Inemenmol 6eKmMOPHOIUL anzedpvl»

Ilpumephvie sapuanmsl Munoswvlx 3a0au.
1. B cucreme BEKTOPOB i(], 3,4), g(l, 0, -4), i(o, 1, 6), aj(Z, 4,6) BbLACTUTH Oa3uc U

BbIPpa3nuTb 4Y€PE3 HEI'O OCTAJIbHBIC BCKTOPbI CUCTCMBEI.

2. Haiitu MaTpuIly B Oasuce (e,,6,,€,), rae e, =€ -6, +6,

e,=—€ +6,—26, €,=-6 +2€, +6,,,eclH oHa 3a1aHa B 6asuce (€,,€,,6,) MaTpuiei

2 -1 0
-1 0 1
1 1 -1

3. Haiitu xoopanHaThl BeKTOpa X B 06azuce ( ell ez, e'a), ecli OH 3aj1aH B 0asuce (€,,e,,e,)

e, =€, +e, +10e,,
e, =(10/9)e, —e,, x={1918}.
e, =—€ +€,+6,,
4. B tpaneuuun ABCD wu3BecTHO, 4TO AB=2.DC u AD =6m+2f,BC = 4m + 60 , TIe
| M| A |=1,(m," i) =120° Pasnoxuts Bektoper AC u BD mo Bexropam AD =4 u

BC = 5 " OIIPCACINUTD YIOJI MCKIAY HI/IMI/I(yFOH MCXKAY AuaroHajiaMu TpaHeLII/II/I).
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5. Omnpenenuts paHr CUCTEMbI BEKTOPOB

IIpakTnyeckue 3aHATHA pa3ea 3 Mo Teme
«Ananumuueckan zeomempusn

Ilpumepnvie sapuarnmvl munoguix 3a0ay.:
1. Manbl koopauHatThl BepiimH mupamuiasl  Ai(3,1,4), Az(-1,6,1), As(-1,1,6), A4(0,4,-1).
Tpebyercs HaliTH:
1) nmuny pedbpa Ai1Az;
2) yron mexay pedbpamu A1Ar 1 AjAy,
3) momanas rpanu AjAsAs;
4) 00beM TUPAMUIBL;
5) ypaBHeHue npsmMoil A1Ay;
6) ypaBHEHHUE MIO0CKOCTH A1A2A3;
7) yron mexay peopom A1A4 U rpanbio A1ArAsz;
8) ypaBHEHHE BBICOTBI, ONMYIIEHHOW U3 BEPIIMHBI A4 Ha TpaHb A1ArAs3.

2. Touxu A,B,,C,,D, sBustoTcs LEHTpaMH TSHKECTU(TOYKM IEpPECEUeHUs MeIHaH)
rpanei Terpasapa ABCD , koopMHATHI BEPHIMH KOTOPOro M3BecTHBI. HaliTh BeIcOTY
terpasapa A, B,,C,, D, ,onymennoii u3 rouku A Ha rpans B,C,D,

2 -1 0
3. Hpusectu matpuy | -1 0 1 | x opToroHaspHOMY BUIY
1 1 -1

4. TlpuBecTH K KaHOHMYECKOMY BHAY M TIIOCTPOUTH KPHBYIO BTOPOTO MOpSAKa
5x* +9y® —30x+18y+9=0.

5. SBAAIOTCS 1M BEKTOPHI KOMILIAHAPHBIMU

1 -1
a=|3|,b=| 0 |,c=| 1]
0 6 —4
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IIpakTnyeckne 3aHATHA pa3aeia 4 Mo TeMe

«Beedenue 6 mamemamuueckuil anaau3»
Ipumepnvie sapuanmol munogulx 3a0ay.

1. Jlns MHOXECTB A={1,3,5}, B={2,4,6}, C={l,2,3} HaUTH:
a) D=AN[(BUC)\(BNC)],
6) E=[(ANB)U(ANC)]\[(ANB)N(ANC)],

. 2n+8
2. Boramcauts npeaen lim .
o 3n—7

3. Beruucauts npeaen nocnenosareiasHoct 0,2;0,23;0,233;0,2333;.....
1-2n 1

4. Jloka3aTh, HCHOJB3Ys ONpPEIeIICHUE, TPe/el mocieaoarebuoct lim 3-2 = >
n—o0 < — n

IIpakTHYeckne 3aHATHA pa3jiesia S Mo Teme
«lIpeden u nenpepvignocmov YynKkyuil 00HOI OelicmeumeabHoll nePemMeHHon»

Ipumepuvie sapuanmvl munogulx 3a0ay.

] 2X
1. Jlokasarb, JaTh Fr€OMETPUUECKYIO UILTIOCTPAIIHIO Img 5——3 =3.
X—>

2. BBIUUCIUTH CICAYIONINE MTPEICIIBI:

3 2
1) Iimx 23x 2X+6
x>8  X°+-x-3

JE1-\6

2 lim———,

) o2 \X+2-2

3 limY2c0sx-1
— 1-tg°x

4) Iim(\/sz+6x+2—\/3x2—6x—4),

X—0

2 6X
5) lim 3x2+3 ,
x>o| X =7

(cosx—sinx)
6) Iim(ctg (%+ij .
va
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3. Haiitu sxctpemMyM dyrKkmmm Yy = 31— X°.

4. HaiiTu TOUYKH pa3pbiBa (PyHKIHH U ONPENEINUTh UX XapaKTep:

=3X, Xx<1,
1) y={x*-4, 1<x<3,
2X—-5, x>3.
x—3
2) y=9¢¥-,

IIpakTHyeckne 3aHATHSA pa3jiena 6 Mo Teme
«/Augppepenyuposanue hpynkyuu 00noii nepemenno»

IIpumepnvie sapuanmvl munogulx 3a0ay.

1. BeluMcauTh NPOM3BOIHBIC TIEPBOTO MOPSAKA OT 3aJaHHBIX ()YHKIIUHA:

' 3
1) y=7"**.arctg’ cos3x —M
2) y=(/x*+3sinx)"*,

In®cos? 7x '

3) y*=xsiny,
X =./tgt

g [}
y =.Jctgt

2. llpumenss dopmyny JleiiOHuIa, HAWNTH MPOU3BOJAHYIO IATOrO MOpPsJIKa OT 3aJaHHON (QYHKIIUH
y = (5x* —3x—4)cos3x .

3. Haiitn auddepeHumansl nepBoro M BTOPOro MOpAIKA JaHHBIX (YHKIMM Y M aprymeHta X,
noJarasi: a) X — He3aBUCUMOM MepeMeHHOM;

0) x — 3aBHCHMOI IEpEMEHHON apryMeHTa t,
eciu
a) y=In(2x+5),
3cosy+ Yy’ =X,
6) y+y
X = ctgt.
4. Wcnonb3ys npasuina Jlonutans-bepHyum, BEIUUCIUTD IPeaes

. In cos x
lim 5
x>0 (X —sIn” X
5. Pa3noxuTh GyHKIHIO Y =SiN X 1O CTETEHSM X 10 WIeHa C X .

6. HccaemoBath U MOCTPOUTH €€ TpaduK HyHKIIHA

~ x?—9x+18

X2



IIpakTHyeckHe 3aHATHA pa3fena 7 10 TeMe
«Heonpeoenennwtii unmezpan ynkyuu 00HOI nepemeHHon»

prweprle 6apPUAHNIbL MUNOBbIX 3a0auy:
Brerancaurts HHTCErpabl:

a) _[(4x + 7)cos3xdx.,

b) .[2x+cosx
X< 4+sin X

0 JX —25x3 +1d

X% +5x

J- 2x3 +7x* +7x+9
(X2 +X+D (X2 +x+2)

2L+ 4/x)*
R o

f) I dx

5-3C0SX

IIpakTHyeckue 3aHATHSA pa3fiesa 8 mo Teme
«Onpedenennsvlit unmezpan GyHKyuu 00HON NEPEMEHHOI»

IIpumepnvie sapuanmsl Munosvix 3a0ay.

1. BrMauciauTh OIPCACIICHHBIC HHTCI'PAJIbI:

2arctg(1/2)

(2—sinx)dx
cos X (1+cosx)’

0

3
j (3x—x*)sin 2x dx,
w14
¢ (x> +Inx?) dx
X i)

! (2+x)\/4 x?

J' arcsin * X

2. BpraucanTh HECOOCTBEHHBIH MHTETPAI J. (2 —3x)e *dx.
0
+o0

COS X
3. OmnpenenuTh CXOAUMOCTh HECOOCTBEHHOT'O MHTETpasia I— dx.

2 X (¢ +1)
4. BpaucauTh MI0maas GUryphl, OrpaHUYCHHON JTUHUSAMU Y = J3x%; y=v4-x.



5. BblumMcIuTh AIHHY IyTH KpUBOi Y = 2X — X*, OrpaHHueHHON KpUBOH Y = X .

6. BeraucanTs 00B6eM (BUTYPHI, MOTyUIEHHOH BPAIEHHeM KPHBOH Y = 2X — X° BOKPYT:

1) ocu OX, 2) ocu OV.
7. BbIUUCIUTD 00BEM IILTUIICOUIA C TOIYOCsIMH a, b 1 c.

IIpakTuyeckne 3aHATHSA pa3iena 9 mo reme
«Augppepenyuanvroe ucuucnenue ynKyuit HeCKOAbLKUX 0CUCMBUM EILHBIX NEPEMEHHBIX))

IIpumepnvie sapuanmvl munoguix 3a0ay:

3 3, .3 . 0z 01 0%z
1. ®ysakuwms Z 3agaHa ypaBHeHHEM X +2Yy° +2° —3xyz—2y+3=0. Halitu —, —

ox' oy oxdy
2. Pasznoxwuts ¢ynknuio f(X,y)=e*siny mo ¢dopmyre MakiopeHa 10 4WIEHOB 3-TO TOPsIAKa

BKJIIFOUHUTCIIBHO.

3. Haiitu skctpemym ¢pynkuuu U = (x + y)2 + (y — 3)2 + (2 - z)2 +3z.

4. Haiitu skctpemyM Gynkiuu U =6X*y — y°X—4xy —5y —1 npu ycnosuu X+ Yy =1.

IIpakTuyeckue 3anaTus pasjaena 10 no reme
«Kpamnwvie unmezpanor»

IIpumepnvie sapuanmsl Munosvix 3a0ay.

1. Bpruucnuts ” X ydxdy, rae obnacts O :

1) orpannuena npsmoii Y = X —4 mapa6omnoii y2 =2X,
2) npAMOYroNBHUK, orpanndeHHblii mpsameiva X =0, X =4, y= 0, y= b.

2. Bepruaucnute _U xdxdydz, rme V - TpeyronbHas THpaMuia, OTPaHHMYCHHAS IUIOCKOCThIO L :

o

2X—Y+2Z =4 1 IIOCKOCTSIMH KOOPJMHAT.
In(x* +y?)

1y dxdy , rme o - KOmBLO MEXIY OKDPYKHOCTIMH x2+y2:1,

3. Brmuncnuts J I

X°+y>=e”.

4. Bbluucauthb Hj (2X+3y— Z)dV , Tne V - TpexrpaHHas NpU3Ma, OrpaHUYEHHAs IJIOCKOCTSIMU
\

z=a, x=0,2=0, y=0, x+y=b (a>0,b>0).

5. Tlepexonas K TOJSIPHBIM KOOpAMHATAM, HAWTH IJIOMIA[b, OTPAHWYCHHYIO OKPYKHOCTSIMHU
X2 +y?=2X, X*+y* =4X unpameivu Y =X, y=0.

6. Bbmumcauts o6bem Tema V , orpanmuenHoro cdepoit X°+Yy’+2°=4 wu mapaboroumaoM
x> +y*=3z.

7. BbMCIHTE B chepHUecKHX KOOPAMHATAX TPOMHOH MHTErpai ”f (x> +y® +z°)dxdydz , tme V -
\%

map X°+ Yy’ +2° <R?.



8. HaiiTi OTHOCHTENIFHO Hayaja KOOPAWHAT MOMEHT MHEPIUH OJHOPOHOTO Tella, OIPAHUYCHHOTO
noBepXHOCTBIO cephl X° +Yy*+2°=2 wu konyca X +Yy°=12°(z>0) (BHyTpeHHEro 1O

OTHOIIICHHUIO K KOHYCY).

IpakTHyeckne 3ausATHA pa3jaena 11 no Treme
«Yucnosvie u hynkyuonanvuvie paovt»

IlpumepHvie sapuanmvl Munosvix 3a0au:
=, 2"n!

1. WccnenoBarb Ha CXOAUMOCTD PSif .
n=1

= T
2. HccnenoBaTh Ha CXOAUMOCTD P Zn3arctg 3— .
n=1 n
T
. (D)9 —=
4/n
3. HccnenoBarh Ha CXOAMMOCTD PSI Z— .
\bn -1

n=1
2

- n
4. Haiiti 061aCTh CXOAUMOCTH (DYHKIIMOHAIBHOTO psja Zﬁ (25x* +1)".
m(n"+1)2
1, 0<x<7xl/2 .
5. Pasnoxuts B psig Oypee  f(X) = 110 KOCHHYCaM KpaTHbIX ayr. Haiitu
2x-1, 7l2<x<rx

S (%) ) (7%) , A — aMmuuTyny 5 — Off TapMOHHKH.

IIpakTnyeckue 3aHAaTHA pa3gesa 12 mo teme
«QobiKHOGEHHbLE OUpPepenyuanbhble YPAGHEHUA

IIpumepnvie sapuanmsl Munosvix 3a0ay.
1. Peummthb ypaBHEHHS:

,  X+y+1

C x—y+3’

2) y'+xy=4(x+1)e".

3) y'-2y' -3y =tgx,

4) y"+3y'+2y = 4x%".

5) xdx — ydy = yx*dy — xy?dx

6) y'=y'Iny, y(0)=0, y(0)=1

Dy

2. Pemmrs 3agauy Komm xy'+y—e*=0; y(a)=h.
3. PemuTh OHOPOIHYIO CUCTEMY YpaBHEHHIA

Yy, =—7X+3y
X =5Xx-Y.



TunoBbIe TeCTOBbIE 3aJaHUA

Pa3znen 1 (1 cemectp).

1. Onpenenurens 3 -2 paBeH
-5
a) -17
b) -13
c) 13
d) 17

2. Ecmm k oreMeHTaM KakKoW-TMOO CTPOKM WIJIM  CTONOIA NpuOaBUTh TMPOU3BEACHHUE
COOTBETCTBYIOIINX 3JIEMEHTOB JIPYTOil CTPOKU MIIM CTOJIONA HA TIOCTOSHHBIN MHOXKHUTEIB, TO:
a) 3HaueHHE ONpeAeUTENIs OyIeT YMHOXKECHO HA MOCTOSIHHBIA MHOYKHTEIb
b) Onpenenurens Oyaer npeoOpa3oBaH B MUHOP
C) 3HaYeHUE OMPEACITUTEIIS HE U3MEHUTCS
d) Hu oauH U3 mpeapLaynux OTBETOB HE BEPEH
3. JInaroHanpHOW Ha3bIBaETCS MATPHUIIA, Y KOTOPOH
@) BCE JICMEHTBI BHE IJIABHOM TUaroOHa M PaBHbBI HYIIIO
b) Bce aeMeHThI TJIaBHO#M JMaroHaaIl PaBHbI HYITIO
C) BCE 3JICMEHTHI Ha IIABHOW M TTOOOYHOM TUArOHAISIX PaBHBI HYJIO
d) Bce 371eMEeHTHI IIEPBOIi CTPOKU PaBHBI HYJIFO
4. Kakoe CBONCTBO HE SIBIISIETCS CBOMCTBOM CYMMBI MaTpPHII;
a) KOMMYTaTUBHOCTb
b) HappaTHBHOCTH
C) aCCOIIMaTUBHOCTh
d) aucTprOYTHBHOCTD
2 4 6 -2

5. Panr marpurist
1 8 3 -1

J paBeH....

B orBer 3anummre uyncio
6. Uemy paBeH npenen
. 2X+3
lim ——
x—>0 3x° +5
7. IlepeMHOXaTh MOKHO MaTpPHULIbL:

a) Jr000ro pasmepa;

b) TonmbKO KBaJpaTHBIC MATPHUIIHI;

C) TOJIBKO €IMHUYHBIE MATPHIIBI;

d) TonbKO TMArOHATIBHBIC MATPHUIIBL;

€) MaTpHuIlsl TaKHe, YTO JIEBBIH COMHOKHTEIb UMEET CTOJILKO CTOJIOIOB, CKOJIBKO CTPOK Y MPABOTO
COMHOKHUTEJIS.

8. KBagpaTtHast MaTpunia ¢ HyJI€BOH CTPOKON UMEET ONpPEeIeTUTeNb PaBHBIMI:
a) -1;

b) 1
c) 5
d 7
e) 0.

9. CucremMa JIMHEHHBIX YpaBHEHU UMEET pelleHue TOTAa U TOJIBKO TOr/1a, Korja:
d) paHT MaTPHIIBI CUCTEMbI OOJIbILIE PAHTa PACIIUPEHHON MaTPHIIBI CHCTEMBI,
D) paHr mMarpuIbl CHCTEMBI OOJIBIIE PaHTa PACITHPEHHOW MAaTPHUIBI CUCTEMBI Ha 2;
C) paHT MaTPHIIBI CUCTEMbI MEHbIIIC PAHTa PACIIUPEHHON MaTPHIIBI CUCTEMBI Ha 1;
d) paHr MaTpHIIbI CHCTEMbI MEHbIIIC PAHTA PACIIUPEHHON MATPHIIBI CHCTEMBI,
6



€) paHT MaTPHUIBI CHCTEMBI PaBEH PAHTy PACHIUPEHHON MATPHIIBI CHCTEMbI
10. Tpu BekTOpa KOMIUIAHAPHBI TOT/Ia U TOJILKO TOTAa, KOT/Ia:

d) ¥X BEKTOPHOE MPOU3BEICHUE PABHO HYIIIO;

b) Kkorja oHu Jiexkar Ha MEPECEKAIOIIUXCS MJIOCKOCTSX;

C) Korja ux JBOWHOE BEKTOPHOE MPOU3BEICHHE PABHO TPEM;

d) wux ckaisgpHOE MPOU3BEACHUE PABHO HYIIIO;

€) HX CMEMIAHHOE MMPOU3BEICHHUE PABHO HYJIIO.

sin{x—2)

11. Beruncauts  lim -

a)l; b)—1; c)0; d)oo; e)HecymecTByer
12. UzBectHO, uto mpu x — 0 a(x) u B(x) — OeCKOHEYHO MaJble | EHE ;:—2 = 1000. Kakoe u3
CIIEYIOIINX YTBEP)KIAECHUI BepHO Tipu x — 07
a) a(x) ~ B(x);
b) a(x) 6osee BBICOKOTO MOPsAKA MATOCTH, 4eM [3(X);
C) a(x) OoJsiee HU3KOTO MOPSIIKA MAJIOCTH, YeM [P(x);
d) a(x) u B(x) ogHOTO TOPSAKA MATIOCTH.
13. Ilpu x — 1 yxa3ats BCE BepHbIe yTBepKICHUS:
a) sin X ~ X;
b) sin(x — 1) ~ (x — 1);
c)sin(x+1) ~ (x+1);
d) sin(1/x) ~ (1/x).
14. Ha pucynke n3zo0paxeH rpaduk ¢pyukiuu Y=Ff(X), Torna npou3BoaHas 3o ...
a) TK/MK; ©0) NK/MK; B)NK; r)MK/TK; n) MN/MK; f) MN.

15. Yxaxure BCE Bepuble yTBepxkacHUS: ecnu GyHKusa quddepeHinrpyema B HEKOTOPOM TOUKe,
TO B OTOU TOYKE ...
a) GyHKIMS HE ONpPEeIICHA;
b) MOXHO MpoBeCcTH KacaTeNbHYIO K TpaduKy (QYHKIUH;
C) HeJb3sl POBECTH KacaTeNbHYIO K rpaduKy QyHKINH;
d) gyHkuMs HeIpephIBHA;
€) QYHKIHS UMEET SKCTPEMYM.
16. YxaxnTe TOUKH, B KOTOPHIX (PYHKIIUS, N300pakeHHasl Ha pUCYHKE, IMEET MaKCUMYM

F Y I
v
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17. s muddepenmupyemoit Gpyukimu f(X) u3 nmpuBeIeHHBIX YCIOBHI BBIOpATh JIOCTATOYHOE
YCJIOBHE BBIITYKJIOCTH (BBIMTYKJIOCTH BBEPX):
a) f°(x)>0;
b) /(x)<0;
c) /”(x)>0;
d) /~()<0;
e) /'(x)=0;
f) /7 (x)=0. ;
18. dynkmusa y = x +x
a) Bo3pacrtaet Ha ( — oo; 0), yosiBaeT Ha (0; +0);
b) yosiBaet Ha ( — o0; 0), Bo3pacraeT Ha (0; +o0);
C) BCrO/1y yOBIBAcT;
d) Bcromy Bo3pacraer;

€) Ipyroi OTBeT
4
19. Ckoinbko Touek neperuda nmeet GyHkmus y = x + 4x?

a) HU OJIHOI;
b) onny;
C) 1Be;
d) Tpu;
e) OounbIe Tpex
20. Eciiu ¢yukuus y(x) HenpepbiBHa Ha [@;b], auddepenuupyema Ha (a;b) u y(a) = y(b), To Ha
(a;b) MoxxHO HaiiTH XOTS OBI OZIHY TOYKY, B KOTOPOIi:
a) yHKIMs HE onpeeNncHa;
b) npousBoHas GyHKIIMK HE CYIIECTBYET;,
C) HeJb3sl TPOBECTH KacaTeNbHYIO K rpaduKy QyHKIUHY;
d) mpousBoaHast pyHKIUH OOpaIaeTcs: B HOJMb.

21. Kaxkoii u3 rpadukoB coorBerctByeT (pyHkuun y=Ff(X), ynosneropstomieii yciousm f'(X)<0 u
f7(x)>0?

e -~

Pa3nen 2 (2 cemectp)

1. Ecu mns dynkiun f(X;y) cnpasemmso f 'y (Xo; Yo) = 'y (Xo; Yo) = 0, TO MOKHO yTBEpXkIaTh, 4TO
a) (xo; yo) — TOUKA IKCTpeMyMa (YHKITHH;
b) (xo; yo) — cTaroHapHas Touka QyHKIIHH;
C) (xo; yo) — TOUKaA pa3pbiBa PyHKINY;
d) (xo; ¥0) — rpaHMYHast TOYKA QYHKIIUH.
2. 3HaKONepeMEHHBIN Ps] A0COIIOTHO CXOIUTCSI, €CITH:
) 3HAKOIIEPEMEHHBIN PSIJI CXOJUTCS, & PSJI U3 ero aOCONIOTHBIX BEIMYHUH PACXOAHUTCS
b) 3HaKomepeMeHHBII Psi CXOAUTCS BMECTE C PSIOM U3 €ro a0COTIOTHBIX BETHYHH
C) 3HAKOIEPEMEHHBIHN PSIIT PACXOUTCS, & P U3 €ro a0COMIOTHBIX BETUYUH CXOIUTCSI
d) cxomuTcst psit U3 €ro aOCOMIOTHBIX BEINYHH.



3. BriOepute onuH unm HecKombKo oTBeToB: @opmyna HeroTona-JIeiiOHuIla nMeeT BHI:
a) 7 f(x)dx = F(a) — F(b)
b) J¥ f(x)dx = F(b) - F(a)
0) [ f(x)dx = f(a) — f(B)
d) 7 F()dx = £(B) — f (a)

4. YTOo MOKHO HAUTH MPHU MOMOILU ONPEIETCHHOTO UHTErpaa:
a) IUIOINAaAb KPUBOJIUHEHHOM TpaIeIUK
b) paboTy nmepemMeHHOM CHITBI
C) ATUHY TyTH
d) oObeM Tena BpaiieHus
€) epUMeTp TUIOCKOH (QUTypBI
5. Jlnist MHTETpUpPOBAHUS HPPANMOHATBHBIX (DYHKIINN, COEPIKAIIUX BBIPAKCHHS BH]IA
Vax?+ bx + ¢, rae rae a<0, c>0 npuMeHsIOTCS:
a) mojcranoBka Diiepa I-ro poaa
b) moacranoska Ditnepa II-ro poaa
¢) l-as moacranoska Yebbimena
d) ll-as moxcranoBka YeObimmena
6. OyHKIHS HECKOJIBKUX IMEPEMEHHBIX SBIISICTCS AUPPEPSHINPYEMOM, eCITH
) CyIIeCTBYET MOJHOE MpUpAIIeHNe QYHKINH;
b) cymecTByeT nomnubli AuddepeHman GyHKIUN;
C) GyHKIMS HENpPEphIBHA IO BCEM apryMEHTaM;
d) yacTHast IPOM3BOAHAS 11O OJHON M3 MEPEMEHHBIX PaBHA HYJIIO;
€) yacTHasi MPOU3BOAHAS IO OJJHOM U3 MEPEMEHHBIX HE CYIIECTBYET.
7. Ecnu ¢pynkius F(x) — nepBoobpasnas pynkiuu f(x), To:
a) mpou3BojHas pyHkuuH F(x) paBHa pynkuun f(x);
b) npousBoanas ¢pyukuuu f(x) paBHa pyukuun F(x);
c¢) unrerpan @pynkuuu F(x) paBHa pynkuuu f(x);
d) unrerpan ¢pyukuuu f(x) paHa pynkunu F(x).
8. Ecim mmotHocte f = Xx+y+z, TO Macca TUpaMUIbI, OTPAaHUYECHHOW KOOPIUHATHBIMU
MIJIOCKOCTSIMHU U TUIOCKOCTBIO X+y+z =4, onpeensercst popMyIoun:

4 4 4
a) Jy dx [ dy [ (x +y +2)dz
b) [ dx [ dy [T V(x4 y + 2)dz
o) [ dx [ dy [T 4dz
4 4 4
d) f, xdx + [ ydy + [ zdz
4 4 4
e) fu dx fu dyfu 4d=
9. MeTox HMHTErPHPOBAHUS, MPHU KOTOPOM YaCTh IMOJBIHTETPANTbHON (YHKIMH 3aMEHsIeTCS Ha
HOBYIO IEPEMEHHYIO, Ha3bIBACTCS METOIOM:
a) 3aMEHbI TIEpEeMEHHOH (II0JICTAHOBKH )
b) HemocpeICTBEHHOTO HHTETPUPOBAHHUS

C) BHECeHHE O/ 3HAK auddepeHirana
d) wactuaHOrO MPEOOpazOBaAHUS

10. Haiitu @' (x), ecn ®(x) = f: sin(t*)dt

a) 2xsin(x?)
b) 2xcos(x*)



¢) sin(x?)
d) cos(x*)

11. Ecnu pynkmus f(X) onpeneneHa Ha MPOMEXYTKeE [a,700) M MHTErpupyema Ha [a, A] mpu A>a,
TO uHTErpan ot GpyHknuu f(x) Ha MpoMexKyTKe [a,+00) HA3bIBACTCS:

a) HecOOCTBEHHBIM UHTErpasioM I-ro poaa

b) HecoOcTBeHHBIM HHTETpaioM II-r0 pona

C) UHTETPaJIOM OT (PYHKIHUU Ha OECKOHEYHOM ITPOMEKYTKE

d) uHTErpasoM OT HEOTPAaHUYCHHOW (QYHKIIMN HA KOHEYHOM ITPOMEIKYTKE

12. Cpenu Bcex MepevyrcIICHHBIX (PYHKIMI yKa3aTh (PYHKIIUIO, KOTOpas SIBJISETCS MEPBOOOpa3HOM
st QyHKIUK y=Inx:

a) 1/x;

b) xIn(x)+3;

c) xIn(x)-x;

d) xIn(x)+x.

T
13. Tlocne 3amensl t = cos(x) naterpan [ tg*xdx npumer Bun:

T 1.4
— t
- [r+2)T

-

b) [= (1 +

1. dt
=
1. dt
23

c) —f§{1+

1. de

Q) fra+D=

14. Jlnsa Beraucnenus uarerpaia | sin® xcos®xdx npumensercs 3ameHa:

a) t = cosx
b) t = sinx
C)t= cos’x

dt= sin®x

lima, =0, 10

15. Ecnu j1st n-ro 3j1eMeHTa psijia X, a
71—+

T

a) PsiT CXOAUTCS

b) psin pacxoaurcst

C) PsiI MOKET CXOTUTCS

d) moBezieHUE psizla HE OMPEICIICHO

16. B kakoil cucreMe KOOpPAMHAT NPU BBIYUCICHUM JBOWHOIO HMHTETpayia 3JEMEHT IUIOIIAIN
dS=rdrdyp

a) B JICKapTOBOM

b) B 1uHHIpUYECKON

C) B cepuueckoit

d) B momnsipHO#

€) B rapMOHUYECKOH

17. K metonam unrerpupoBanust He otHocsTcs:
a) METO/JT TTOICTAHOBKH
b) MeTox MHTErpUPOBaHHS 110 YACTSIM
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C) METOJ MaTeMaTUIECKON HHIYKIINU
d) MeTox HeonpeaeIEHHBIX KOA(DPHUIIMEHTOB

18. Eciu u1st N-ro 4ieHa MoJ0KUTEIBHOTO psija ¥, @,, BBIIIOJTHEHO nh_ﬂ la’a_n =D, TO psiJl CXOAUTCS
npu

a) D>0

b) D<0

c) D=1

d) mro6om D

19. Boruuciauth KoMIUIeKCHOE uuciao 8i — (7 + 2i)°

a) —49 — 6i
b) —45 — 32i
c) —45+ 8i
d) —45 — 20i

20. Kakue jgocTaTouHble NPU3HAKK  HCIOJB3YIOT  UIS  ONPEACICHHS  CXOJUMOCTH
3HAKOMEPEMEHHBIX PSIIOB:

a) mpusHak Ko

b) npusnax JleitOHuna

C) npusHak /lanambepa

d) npusHak cpaBHEHHMSI

) npusHak Beiiepmrpacca

Pa3nen 3 (3 cemectp).

1. Cpenu nepednciaeHHbIX TuddepeHnnaIbHbIX YPaBHEHUH YKAKUTE OJHOPOIHOE YPaBHEHHUE:
Q) 2xyy —y* +x*=
b) ¥' — yeosx = 0
) xy' = y(1+ Iny + Inx)
d) x};r" o }FJ

2. [luddepenmanbHoe ypaBHEHNE G:;y — (3x — 2)dy = 0 B pe3ysbTare pazaeieHus

NEPCMCHHBIX CBOAUTCA K YPAaBHCHUIO

2) '13::} - Cﬂsz}Ffi}F

) 'iajf:} - _COSEFd}F

) = (3x— 2)dy
) oy = —(3x —2)dy

3. JuddepeHunansHbIM ypaBHEHHEM Ha3bIBACTCS ypaBHEHHE, CBS3bIBAIOIIECE MEXKIYy COOOM
HCKOMYIO0 PyHKIHU Y U e€ ... win nuddepeHiras.
1) uaTerpan

11



2) MPOU3BOIHBIE
3) 3HaueHHs QYHKIIUU
4) HE3aBUCUMYIO IEPEMEHHYIO

4. JIns pemieHus: Kakux ypaBHEHUN PUMEHSETCS 3aMeHa Z=Y/X:
a) TMHENHbIEC YpaBHEHMS;
b) omHOpOIHBIE YpaBHEHNS,
C) YPaBHEHHUS C Pa3AESIOIUMUCS TIePEMEHHBIMH;
d) ypaBHeHUs B MONMHBIX AuddepeHianax.

5. O0pikHOBeHHOE MU hepeHnanTbHoe ypaBHEHNE TIEPBOTO MOPsIKa UMEET BUJI:
a)F (x,y)=0
b) F(y,y)=0
C)F(xy,y)=0
dy=fxy)

6. YpaBHeHHe, CBA3bIBAIOIICEe HEU3BECTHYIO (DYHKIMIO U €€ MPOM3BOIHBIC WIH TU((epeHIIHaTbI
Ha3bIBACTCS:
a) aHAJIMTUYECKUM
b) anrebpanueckum
C) muddhepeHIHATEHBIM
d) uHeitHBIM

7. Yxakurte BUJ 4acTHOTo perieHus nuddepennnansaoro ypapuenus v + p, v’ + p,v = 2xe® ¢

HOCTOSTHHBIMH  KO3(h(DHIIEeHTaMHU, €CIIM W3BECTHBI KOPHM XapaKTepHCTHYECKOro ypaBHeHHs Ki=1,
k2:1

a)y=Ax+BE

b) v = x*(Ax + B)e*

¢) ¥ = (Ax* + Bx + C)e*

d) ¥ = x(Ax + B)e”

e) ¥ = (Ax + B)e”®

8. Cpenun nepeuncineHHbIX AU (PepeHINATBHBIX YPaBHEHNH yKaXXKUTE JHHEHHbIE OJHOPOJHBIE C
MOCTOSIHHBIMU KO3 (QULIMEHTaMHU:
a) y"+10y'+25y=0
b) y'=y'+2y
C) y"+xy'+y=0
d) y"+10y'+25y=5

9. U3 mnepeunciieHHBIX cUCTeM aupdepeHInanbHbIX YpaBHEHUH HalaMTe COOTBETCTBYIOLIEE
xapakTepucruueckomy k> — 3k +2=10

N,
.rxrz}r_x

b) v =v—2x

C) fxle_x:_}rz
Ly =2xy
(x' =5x+ 2y —3

d) v ' =Tx+y+ef

12



10. YpaBuenwne (k — 1)° = 0 sgBuseTcs XapaKTEPUCTHUYECKUM ypaBHeHHEM Iu(pdepeHIInaIbHOTO

yPaBHEHHS:

Ay +2y'+y=0
b)yy"—2y' +y=0
o)y'—2y'—1=0
dyy" —2y'+1=0

11. MakcuManbHbIN TOPSAIOK MTPOU3BOIHOM, BXOSIIEH B ypaBHEHHUE BTOPOTO MOPSIKA PABEH:
a)l;
b)2;
C)3;
d)4.
12. Vkaxwute oOmiee pemienue ypapaenus y"-9y=0:
a) Ae > +Be*;
b) Ae> +Bxe*;
c) Axe > +Be*;
d) Acos3x+ Bsin3x.

13. Cpenu mnepeuncieHHblx AuddepeHunanbibix ypaBHeHuld ykaxute BCE nuneiinbie
HCOAHOPOAHBIC YPABHCHU:
a) y"+10y'+25y=0;
b) y"+xy'=y;
C) y"+yy'=5x;
d) y"-2y'+5y=10.

14. JluneliHBIM OAHOPOAHBIM JU((EepeHINaTbHBIM YPaBHEHHEM BTOPOrO IMOpSJKa C
MOCTOSIHHBIMH KO3 (DUIIMEHTaMH Ha3bIBAETCS ypaBHEHUE BUJA ...
Q) y'+py +qy=0,rae puQq-— nepeMeHHbIC
b)y"+py +qy=1,rae p u — MOCTOSHHbBIC
C)y'+py +qy=0,rae puQq— HOCTOSHHbIC
dy"+py +qy=1,raepu(Qq— nepeMcHHbIC

15. Bepno nmu yrBepxaenue: Cucrema Gpynkuuii 1, 2x, e3* nmuueitno He3aBuCHMas.
Bribepute oauH OTBET:

a) Bepno

b) Hesepno

16. 13 nepeuncieHHbIX cucteM AudQpepeHInaIbHbIX YPaBHEHUNH OTHOPOJHBIMH CUCTEMaMHU
SABIIAIOTCS ...

a)r'-;xl'=2:;c
y =x+y
(x'=y—x

b) v =v—2x

0 x'=1—x%—y°
Ly =2xy
(x' =5x+2y—3

d) Ly =7x+y+ef

13



17. Kopuu k, u k, XapakTepuCTHYECKOr0 YpaBHEHUS JEHCTBUTENIbHBIE U paBHbIE: ky = k, =k

(D=0). B aTom caydae oOliiee pelieHne HCXOIHOTO YpaBHEHUs Oy/IeT UMETh BUIL:
a)y = C,e* + C,e™ e Cy, C; — const

b) y = C,e™ + C,, rne Cy, C; — const

C)yv=0C, + Czekx, rae €y, C; — const

d) v = C,e™ + C,xe™, rne Cy, C; — const.

5.2.2 TunoBbie KOHTPOJIbHBbIC 3aJdHUA WJIK UHBIC MATE€pHAJIbI, HEOﬁXOAMMble

AJI1 OLleHKM 3HAaHUW, YMEHHMH, HAaBbIKOB U (M/IM) ombiTa B XOJAe NPOMEXKYyTOYHOM
aTTeCcTalUM 110 JUCHUIIIMHE

d)opMa IMPOBCACHU HpOMC)KYTOHHOﬁ aTrTeCTally 110 AUCHUIITIMHE: 3K3aMCH IIPOBOAUTCA B YCTHO-

MUCbMEHHOW (opMe MO HK3aMCHAIIMOHHBIM OMJIeTaM, TaKKe YUYUTBIBAIOTCS PE3YJIbTAThl TEKYIICH
yCIIeBAaEMOCTH (TECT, OTYET MO MPAKTUYECKUM 3aHATUSAM, cOOeCeOBaHME MO TEOPUU Ha MPAKTUYECKUX
3aHATHUAX U JICKIUSX ).

© oo N Ok wDdD PR
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Hepeqeﬂb BOl'lpOCOB n 38}13HI/Iﬁ AJIA MOATOTOBKH K 3K3aMeHy
(MOTIK-1.1, UYK-1.1, UYK-1.2, UVK-1.3):

1 cemecTp/1 cemecTp

Martpuupsl 1 1eCTBUS HAJl HUMH.

Meron uckmnrouenus [aycca.

Onpenenurens MaTPUIBI U €0 CBOKCTBA.

Brruucnenue onpenenureneid 2-ro 1 3-ro NOpsAKOB.

Boruncnenue onpenenureneil npou3BOJIbHOTO NOPSAKA Pa3I0KEHUEM IO CTPOKE UITH CTOJIOIY.
Brrunciienune onpeaenuTeneil mpou3BOJIbHOTO MOPSIAKA.

OO6parnas maTpuiia.

Brruucnenune oOpaTHOM MAaTPUIIBI C TTOMOIIBIO OMIPEACTUTENS.
Brruncnenmne oopatHoit matpuiisl Mmetogom [Maycca-Kopaana.

Panr matpunel.

Pemrenue cucreM TuHEHHBIX ypaBHEHUH 1o npasuiry Kpamepa.
CoBmecTHOCTB cucteMbl ypaBHeHUH. Teopema Kponekepa-Kanennm.
Meton 'aycca pelieHust CUCTEM JTMHEHHBIX YpaBHEHUI B 00IIEM clTydae.
OnHOopoaHAas cucTeMa JIMHEWHBIX YPaBHEHHUI.

O6miee, 4aCTHOE PEIICHUSI CHCTEMBI.

JIuneliHo He3aBUCHMBIE penieHus. @yHIaMeHTalbHas CUCTEMA PEIIEHU M.
[ToHsiTHE BEKTOPHOIO MPOCTPAHCTBA U MOANPOCTPAHCTBA.

Bexropsl. Onepanus HaJ BEKTOpaMH.

Pasnoxxenue Bekropa o 6azucy. KoopauHaTs.

[ToHsiTHE TMHEWHOW 3aBUCUMOCTH, HE3aBUCUMOCTH BEKTOPOB.

ba3zuc u pazMepHOCTh JIMHEHHOTO MPOCTPAHCTBA

N3menenre KOOpAMHAT BEKTOPA MPHU MEPEX0ie K HOBOMY Oa3ucy.
OpTOrOHAJIbHOCTH BEKTOPOB.

CxansgapHoe Npou3BeICHUE BEKTOPOB. ['€OMeTprUYECKUi CMBICI CKAISIPHOTO TPOU3BEACHUS.
[Ipoeknusa BekTOpa Ha BEKTOP.

[Ipoekiuu Ha MOAMPOCTPAHCTBA.
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217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,

Oproronanu3zanus ['pamma - HImuara.

OpToronanbHble MOANPOCTPAHCTBA U OPTOTOHAIBHBIE JOTIOJHEHHUS.

MeTo HaMMEHbIINX KBAJAPATOB.

Martpuibl IpOEKTUPOBAHUS.

Oproronanbublie 6a3ucel. OpTOroOHATbHBIC MATPHLIBL.

BexTopHoe nmpon3BeieHne BEKTOPOB U €r0 CBOKCTBA.

CwMmelaHHOe TPOU3BEIEHUE BEKTOPOB, €I0 CBOMCTB.

OpueHTUPOBaHHBINH 00BEM.

AHanmuTHYecKasi FeOMETPHS NPSIMBIX U TUIOCKOCTEN B TPEXMEPHOM MTPOCTPAHCTBE.
[IpsiMas Ha MJIOCKOCTH.

[li1ockoCTh B MPOCTPAHCTBE.

IIpsiMas B mpocTpaHCTBeE.

Kpussie BTOporo nopsiaka.

[ToBepxHOCTH BTOPOTO MOPSJIKA.

MeTton ceueHui.

[ToHsiTHE COOCTBEHHOTO 3HAYEHUSI U COOCTBEHHOTO BEKTOPA.

KBanpatuunsie popmbl U KBagpaTuyHbie (YHKIUH.

[TonoxxurensHO ompesieNieHHbIe KBaJpaTHuHble popmbl. KpuTepuu noaoKuTenbHoi
ONPEIIETIEHHOCTH.

[IpuBenenne KBagpaTHUHBIX QYHKIINI K KAHOHHYECKOMY BHITY.

MeTo 1 OpTOTrOHANIBHBIX MPe0Opa30BaHUM.

Meron Jlarpanxa.

MHoxecTBa.

Onepanuu HaJ MHOKECTBAMH.

OT0oOpakeHus: MHOXKECTB.

CueTHblE MHOKECTBA.

YucnoBble MHOKECTBA.

TouHast BepxHSs U TOUHASI HUKHSS TPAHU YMCIOBOTO MHOXECTBA.

[TonsTHE NIpeaea mocie10BaTeIbHOCTH.

EnuHCTBEHHOCTH Mpezena U OrpaHUYeHHOCTh CXOISALIEHCS TOCIe10BaTEIbHOCTH.

CBolicTBa CXOASIINXCS MOCIE0BaTENbHOCTEN (TeOpeMbl 00 apu(PMETUYECKUX ONepaLnax Hal
CXOZSAIIMMHUCSA MOCIEA0BATENBHOCTAMH, O IPEAEIBHOM IIEPEXO/IE B HEPABEHCTBE, O IIPEAEIBHOM

nepexoie B ABOWHOM HEpaBEHCTBE).

MOHOTOHHBIE ITOCIEI0BATEILHOCTH.

Teopema o cTAruBaroImUXcs OTPE3Kax.

Teopema bonbiiano - BeliepmTpacca.

Yucno e.

Kpurepnit Komm cxoqumMocTH 4nca0BOM MOCIEA0BATEIBHOCTH.
OyYHKIIUU OAHON NEPEMEHHOM.

DneMeHTapHbIe QYHKIUH.

[Ipenen pynkuuu.

OnHOCTOpOHHUE Tpeebl (PYHKINH.

Teopemsl 0 penene GyHKIUU.

3amMevarenbHbIe PEEINbl U UX CIIEACTBHUS.

beckoneuHo manble GyHKIUH.

Teopema o cBsi3u npenena GyHKIUA U OECKOHEYHO MaJloi (hyHKIIHUH.
beckoneuno 6omnpime GyHKIIHH.

Teopema o CBsI3M OECKOHEYHO Mol U OECKOHEUHO OONBIION (DYHKITHIA.
[TonaTne HENMPEpBHIBHOCTH (QYHKIIUU B TOUKE.
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Teopema 00 apuMeTHIECKUX OTNeparusx HajJ HEMPEPHIBHEIMU (YHKIIUSIMH.
HemnpepsIBHOCTD 371eMEHTAPHBIX ()YHKITHIA.

Touku pa3pbiBa QyHKIUH.

CaoiicTBa (yHKIIHI, HEMTPEPHIBHBIX B TOYKE (TEOPEMBI O JIOKATHhHOW OTPAaHHYEHHOCTH
HENpepbIBHON (PYHKIIMU U MTOCTOSIHCTBE 3HAKA HEMIPEPHIBHOM (DYHKIIHHN).

CaoiicTBa (yHKIMH, HETIPEPBHIBHBIX HAa OTpE3Ke (Teopema o HyJie HEMPEPHIBHOM (PYyHKITHH,
UMeEIOILEH pa3Hble 3HaKM Ha KOHIaX OTpe3Ka; IepBas U BTopas TeopeMsl Beliepitpacca).
PaBHOMepHas HenpepbIBHOCTh PyHKIUH U TeopeMa KaHTopa.

HenpepsIBHOCTD CII0KHON (DYHKITHH.

HenpepsiBHOCT 00paTHON (DYHKITHH.

[TonsiTHE TPOU3BOJHOM.

I'eomeTpryeckuii CMbICIT IIPOU3BOAHOM.

Huddeperunpyemocts GyHKINHN (HEOOXOIUMOE U TOCTATOYHOE YCIOBHS TU(HEpEeHIINPYyEMOCTH
(YHKIIUHU B TOYKE ¥ TeOpeMa O HEeMpephIBHOCTH AuddepeHupyemoii GyHKINN).
Huddepenunan GyHKIUH.

IIpon3BoaHas CyMMBI, TPOU3BEACHUS U YACTHOTO.

[IpousBoaHas ci0oXHON (YHKIUH.

IIponzBosnHas 0OpaTHON (PYHKIMH U T€OMETPUUYECKUI CMBICI ITPOU3BOAHON 00paTHON (DyHKIUU.
[TpousBoaHas GyHKINH, 3aJaHHOH TapaMETPUUYECKH.

Tabnuiia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

[TpousBoanbie U MU HEepeHITHATBI BEICIINX TOPSIIKOB.

Teopema ®epma.

Teopema Poms.

Teopema Jlarpanxa.

IIpaBuna Jlonurans.

Teopema Komn.

®opmyisl Tennopa u MaknopeHa.

Pa3noxeHrne HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIHI 1o popmyne MaknopeHa.
BozpacTtanue n yObiBaHHE (PYHKIIMU B TOUKE.

BozpacTtanue n yObiBaHHe pYHKIIMM HA HHTEpPBAJe.

JlokanbHbIH 3KcTpeMyM (QYHKIIUU, HEOOXOAUMOE YCIIOBHE JIOKAJILHOTO 3KCTPEMYyMa.
IlepBoe u BTOpOE 1OCTATOYHBIE YCIOBUS JIOKAJIBHOTO KCTPEMYMA.

HanpasneHue BBITYKIOCTH, TOCTATOYHOE YCIOBHE BBIMYKJIOCTH I'paduka GyHKIUH.
Touku nepernda, He0OXOAMMOE YCIOBHE CYLIECTBOBAHUS TOUEK Neperuoa.

IlepBoe 1 BTOpOE 10CTaTOYHBIE YCIOBUS CYIIECTBOBAHUS TOUKH Meperuoa.

105. AcumntoTsl rpaduka GyHKIMH, TEOpEMA O CYIIECTBOBAHUN ACUMIITOTHI.

© o No Ok

2 cemectp/1 cemecTp

KommnekcHble uncia Oorncpanv HaaQ HUMHU.

[TonsiTre nepBoOOpa3HOI M HEONPEIEICHHOIO UHTETpaa.
CBolicTBa HEOIIPEIETIEHHOTO UHTETpaIa.

Tabnuua HeonpeAeIeHHOT0 HHTerpaa.

WHTerpupoBanne npy NOMOIIY 3aMEHbI TIEPEMEHHOM.
WHTerpupoBaHue 1o 4acTsM.

Teopust MHOTOWIEHOB. Pa3noxeHre MHOTOWIEHOB HA MHOXKUTEH.
MHoOro4JIeHBI ¢ BENIECTBEHHBIMU KOA(DPHUITHEHTAMHU.
HNuTerpupoBanue panmoHaaIbHbIX BBIPAKEHUMN.
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A Bx + D Bx + D
Xx—c (x=c)" x2+px+q (X2+px+q)"

WuTerpupoBanue npocTelmmx apodeit Buaa

Meroa Octporpaackoro.

WuTerpupoBanue 1poOHO-paiMOHATIEHON M KBaIPATUYHON UPPALIMOHATBHOCTEH.
WuTerpupoBanue TPUTOHOMETPUYECKUX (DYHKIUN U BHIPAKECHUH.

ITonsTe onpeneneHHOro UHTerpana 1no Pumany.

Cymmsr JlapOy. CBoiicTtBa cymm JlapOy.

Heo6xoanMoe u 10cTaTOYHOE YCIIOBUSI HHTETPUPYEMOCTH (PYHKLIMH.

Kiaccbl dyHKIMIA, HHTETpUpPYEMBIX 110 PuMany.

CBoiicTBa omnpeeieHHOro HHTerpaia. Teopema o CpeHeM.

OnpeneneHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM MPEEIIOM.

OcHoBHast (popmyia HHTErpaJIbHOTO UCUUCIICHUSI.

3aMeHa [IEpEMEHHOM B OIIPEIEICHHOM UHTETpaIe.

WHuTerpupoBanue 1o 4acTsM B OIPEEIIEHHOM UHTErpase.

Crpsimsiemble KpuBble. JJIMHA TyTH III0CKON KPUBOM.

KBagpupyemsie Gurypsl. [lnomanps miockoi Gpurypsi.

[Inomanp KpUBONMHEWHOMN TpaNeMM U KPUBOJIMHENHOTO CEKTOPA.

Kybupyemsle Tena. O6bem Tena. O6beM Tena BpaleHus..

[TonsiTie HECOOCTBEHHBIX UHTETPAIOB 1-T0 poxa.

[Ipu3Hak cpaBHEHMS] HECOOCTBEHHBIX HHTErpajioB 1-ro poja.

[Ipu3Hak cpaBHEHUS HECOOCTBEHHBIX UHTETPAJIOB 1-TO poja B mpeaenbHoi hopme.
CxoMMOCTh HECOOCTBEHHBIX HMHTErpajioB 1-ro poja. AOCOIIOTHas U YCIOBHAas CXOAMMOCThb
HECOOCTBEHHBIX MHTErpajioB 1-ro poja.

IToHATHE HECOOCTBEHHBIX HHTEIPAJIOB 2-T0 POJa.

CX0MMOCTh HeCOOCTBEHHBIX MHTETPaJIoB 2-T0 PoOJa.

[TpubnuxeHHOe BBIYMCIIEHUE HHTETPAJIOB: (hOpMYJIbl IPSIMOYTOJILHUKOB, Tpanenuili 1 CuMIcoHa.
OneHka norpenHocTy.

N - MepHOE eBKIIMI0BO mpocTpancTBo E". MuoxectBa B E".

@DyHKIMA MHOTUX JA€HCTBUTEIBHBIX IIEPEMEHHBIX.

[Ipenen u HenpepbIBHOCTh (DYHKIUU MHOTHX II€PEMEHHBIX. ApudMeTndeckue IeicTBUS Haj
HETPEPBIBHBIMU (DYHKIIUSMH.

HenpepbIBHOCTB CII0KHOHN (DYHKIIMU HECKOIBKHX IIEPEMEHHBIX.

YacTHble TPOU3BOIHBIE (PYHKIIUU HECKOIBKHUX IEPEMEHHBIX.

JuddepeHunpyeMocTb QYHKIIMU HECKOIBKUX TEPEMEHHBIX.

KacarenpHast INIOCKOCTH M HOpMaJIb K TOBEPXHOCTH, 3aJaHHON ypaBHeHHEM Z = (X, ).

HubdepennmpoBanre CiI0XKHOW (QYHKIIMH HECKOJIbKHX TMepeMeHHbIX. Juddepennuanst GyHKIMHA
MHOTHX ITEpEMEHHBIX.

[Ipon3BoHas IO HAIIPABIIEHUIO U TPAAUEHT CKAJISPHOTO MOJIS.

[TpouzBoaHbie U U PepeHIaTbl BEICIIMX MOPSIKOB.

®opmyna Teitnopa ans GyHKINN HECKOIBKUX MEPEMEHHBIX.

JIokanbHbIN SKCTpeMyM (YHKIIMN HECKOJIBKUX EPEMEHHBIX.

HeoOxonumoe 1 1ocTaTOYHOE YCIOBUS JIOKAILHOTO SKCTpeMyMa (G YHKIIUN HECKOJIBKUX EPEMEHHBIX.
HesBHbIe QyHKINM, 331aHHBIe ypaBHeHsIMH F (X, y) =0.

VY CI0BHBIN 3KCTPEMYM.

[Tonsitue nBoliHOrO MHTErpasia. CBOKMCTBA ABOMHOTO HHTErpaJIa.

CBezieHre IBOMHOTO MHTETpasia K IOBTOPHOMY B CIIydae MPsIMOYTOJIbHON 00JIacTH.

CBezieHre IBOMHOTO MHTErpalia K TOBTOPHOMY B CIIydae MPOU3BOIBHOM 00JIacTH.

ITonstue TpoiiHoro uHrerpana. CBoicTBa TPOMHOIO MHTErpasa.
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10.
11.

CBeneHne TpOMHOTO MHTErpalia K TOBTOPHOMY.

3amMeHa NEPEMEHHBIX B KPATHBIX MHTETpajiax.

3aMeHa IEpPEMEHHBIX B KpaTHBIX HMHTErpajax IpH MEepexoAe K MOJSPHOM, LWIMHAPUYECKOW U
cepruueckoil cucreMaM KOOpAWHAT.

[IpuiioskeHns KpaTHBIX UHTETPAJIOB.

[Ipon3BoHas 10 HAIPABJIEHUIO U TPAJAUEHT CKAISIPHOTO MOJIS.

Yucnosslie psabl. CXOAMMOCTD YUCIOBOTO psAJia, €ro CymMMa.

CBoiicTBa CXOAUIUXCS YACIOBBIX PSAIOB.

Kpurepuit Ko cxoaquMoCcTy 4MCI0BOTO psia.

HeoOxoauMblii pu3HaK CXOJUMOCTH YUCIIOBBIX PSAIOB.

[Ipu3Haku cpaBHEHUs PALOB.

Psnet ¢ monoxkurensHbIMU wieHamu. [IpusHaku [lanambepa.

IIpusnaku Komm.

Nurerpansusiii npusHak Komm-MaxkinopeHa.

3HaKoInepeMeHHbIE psAIbl. AOCOTIOTHAS U YCIOBHAS CXOAMMOCTh 3HAKOIIEPEMEHHBIX PSIOB.

[Tpusnak JleiiOnuma.

Uucnosble psiibl ¢ KOMIUIEKCHBIMU YWJICHAMH.

QOYHKIMOHAIBHBIE  IOCIIEI0BATEIBHOCTH. PaBHOMEpHas  cXx0IMMOCTh GbyHKIIMOHATBHOU
IIOCJIEZI0BATEIbHOCTH.

OyukumnoHanbHble psaasl. Kputepuii Komm paBHOMepHON cX0quMOCTH (QYHKIIMOHAIBHOTO Psja.
MaxopaHTHBIN IpU3HAaK Belepurpacca.

HenpepriBHOCTH CyMMBI psja.

[Tounennoe auddepenurpoBanre GyHKIIUOHATHEHOTO Psa.

[TounenHoe UHTErpUpOBaHUE PYHKIIMOHATBHOTO Psijia.

CreneHHble bl C JEHCTBUTENBHBIMY WIEHAMU. Paauyc 1 MHTEpBaJl CXOIUMOCTH.

Teopema AGens

CBoiicTBa aOCOJIOTHO CXOMSIIMXCS CTENEHHBIX PsJIOB: MOYJICHHOEe JU(EepeHIMpOBaHUE U
MHTETPUPOBAHUE CTETIEHHOTO PAJa.

Psnibl B KOMITIIEKCHOM 00J1aCTH.

o . 1
Paznoxxenue pyHkImii  €*,C0S X, Sin X, 1— In X, (1+ X)“ B cTerneHHBIE PSIBI.
+ X

3 cemecTp

OcHOBHbIE TIOHATUS TEOpUU AUPPEpEeHLUATbHBIX YpaBHEHUN: NOPANOK auddepeHanbHOro
yYpaBHEHHUsI, YaCTHOE peEIlIeHHue, oOllee pelieHue, OOMMi M YaCTHBIM WHTErpasibl, MHTErpajbHas
KpHBasl.

VYpaBHEHUSI ¢ pa3AeIAIOIUMUCS IEPEMEHHBIMH.

OpnHOpoaHBIE ypaBHEHUS 1-T0 NOpsAAKa U MPUBOASIINECS K HUM.

Jluneiinsle nuddepeHnnanbuble ypaBHeHUs |-ro mopsaka.

VYpaBHenus beprymum

VYpaBHeHus B MONHBIX TuddepeHnmnanax.

NHTerpupyromumii MHOXHUTENb.

MeToapl MHTETpUPOBAHMSI YpaBHEHHH TEpBOrO TMOPSAIKA, HE pa3pelieHHBIX OTHOCHUTEIBHO
IIPOU3BOJHOM.

Teopema CymIeCTBOBaHHS M CIMHCTBEHHOCTH pereHus 3amaun Komm Y = f(X,y), y=Y, mpu

X= XO , FCOMCTPUYCCKAd UHTCPIIPCTALIUA.

VYpaBHeHMs nopsiika Bbllle nepBoro. 3agaya Kommu.

VYpaBHeHus1, 10NyCcKarolue NOHMKEHNE nopsaka. Y pasHenus Jlarpanxka u Kiepo.
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JIuHEWHBIE OJHOPOJHBIC W JIMHEWHBIC HEOoaHOponHbIe muddepenmanbabie ypaBHenus [N -ro
MOpsIKA.

Jlunennbil nuddepeHITMaTbHBIN ONIEpaTop U €ro CBOMCTRA.

JluneiHas 3aBUCUMOCTH U IUHEITHAsI HE3aBUCUMOCTh CUCTEMBbI (DYHKIIHIA.

Onpenenurens BpoHckoro.

Teopembr 00 onpenenutene Bponckoro cucrembl u3 [ JTUHEHHO 3aBUCHMBIX M HE3aBUCHMBIX
hyHKIHIA.

@dyHnaMeHTaJIbHAs CUCTEMa PELICHUH W CTPYKTypa OOIIEro peueHHs JUHEWHOTO OJHOPOIHOTO
ypaBHenus I -ro mopsijka.

JluneitHoe oaHOpOAHOE YypaBHeHHEe [1-ro mopsiika C TOCTOSHHBIMH KO3 (QHUIMCHTaAMH.
XapaKkTepucTUIeCKOe ypaBHEHUE.

dyHnaMeHTa bHAs CHCTEMa PENICHWH JIMHEHHOro OJHOpoaHOro ypaBHeHust [ -ro mopsaka c
MOCTOSIHHBIMU KO3 (UIlMeHTaMl B cly4yae TMPOCTHIX W B cCllydae KpaTHBIX KOpHeEH
XapaKTePUCTHUECKOTO ypaBHEHUSI.

OO1iee pelieHne JIMHEHHOTO HEOTHOPOIHOTO ypaBHeHus I -ro mopsika.

Perrenue nuHeiHOTro HEOTHOPOAHOTO yYpaBHeHUs I -TO MopsiKa METOIOM BapHalluy MOCTOSHHBIX.
JluHeliHbIe HEOAHOPOAHBIC YypaBHeHHS [1-ro mopsaka ¢ MOCTOSHHBIMH Kod(dHIUMEeHTaMU U
CHEIMaIbHOM MPaBOM YacThIO: METO/] MOJ00PA YACTHOI'O PELICHHUS.

[IpuBeneHre MpPOU3BOJIILHON KaHOHMYECKON cucTeMbl MuddepeHINalbHbIX YPaBHEHUNH K CHUCTEME
muddepeHIMaTbHBIX YPaBHEHHH IEPBOro MOPSIIKA, 3aUCaHHBIX B HOPMAIbHOU opMe.

Cucrema nuHerHHBIX AuddepeHnanbHbIX YpaBHEHUN EPBOro MOPSIKA: 3alIUCh B MATPUYHOM BH/IE.
Ctpykrypa oOmIero pemieHuss OJHOPOAHBIX U HEOJHOPOIHBIX cHcTeM AuQdepeHInaIbHbIX
YpaBHEHUH.

Pemenune cucremsl auddepeHnnanbHbIX ypaBHEHUH TPU TTOMOIIM CBEJCHHS K OAHOMY yYpPaBHEHHUIO
00J1€€ BHICOKOTO MOPAIKA.

CucTeMbl TMHEWHBIX OJJHOPOJIHBIX YPaBHEHUH ¢ TOCTOSTHHBIMU K02 puiimeHTamu.

Meron Ditnepa. XapakTepuCTUYECKOE YPAaBHEHHE.

Merton BapHualluy MOCTOSHHBIX JJ11 HEOAHOPOIHBIX CUCTEM € TIOCTOSSHHBIMU KO3((QUIIEHTaMHU.

Hepeqeﬂb BOIIPOCOB AJIAA MOATOTOBKHU K 3a4Y€Ty
(UOTIK-1.1, UVK-1.1, UVK-1.2, HVK-1.3):

Marpuiipl ¥ I1€MCTBUS HAJ HUMU.
Meron nckmtouenus ['aycca.

Onpenenurens MaTPULBI U €0 CBOKWCTBA.
Brruucnenne onpenenureneit 2-ro v 3-ro NOPsIAKOB.

Brruncnenue onpenenurtesneil mpou3BOJILHOTO MOPsAKA pa3IoKEHUEM 10 CTPOKE HIIM CTOJIOIY.
Brrunciienue onpenenuTeneil npou3BOJIbHOTO NOPSIAKA IIyTEM PUBEACHUE K CTYIIEHYaTOMY BHIY.
OO0patHas matpuIia.

Brruncnenue o6paTHOM MaTPHIIBI C IOMOIIBIO OTPESIUTENS.
Brruncnenmne oopatHoii matpuiisl Mmetogom ["aycca-Kopaana.
Panr matpuis!.

Pemenue cucrem NTMHEHHBIX ypaBHEHUM MO npaBuiy Kpamepa.

CoBMecTHOCTh cucTeMbl ypaBHeHUH. Teopema Kponekepa-Kanemm.
Merton I"aycca penieHust cucteM JTUHEHHBIX YpaBHEHUH B 001IIeM ciydae.
OpHOpoHas cucTeMa JIMHEWHBIX ypaBHEHUM.

OO11ee, 4aCTHOE PEIICHUS] CUCTEMEI.

JInneiiHo He3aBUCUMBIE pelieHUs. DyHIaMeHTalbHas CUCTEMA PELICHUMN.

[ToHsITHE BEKTOPHOTO MTPOCTPAHCTBA U MOIIPOCTPAHCTBA.
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Bexkropel. Onepanust HaJ BEKTOpaMHu.

Paznosxenue BekTopa 1o 6azucy. KoopauHarsl.

[ToHsITHE MTMHEWHOW 3aBUCUMOCTH, HE3aBUCUMOCTH BEKTOPOB.
ba3zuc u pazMepHOCTB JIMHEWHOTO IIPOCTPAHCTBA

M3MeHeHne KOOpAMHAT BEKTOpa MPH Mepexo/ie K HOBOMY 0a3ucy.
OpTOroHaNbHOCTH BEKTOPOB.

CKaJ'ISIpHOG ITIPOU3BCACHUEC BEKTOPOB. FCOMCTpI/I‘ICCKI/Iﬁ CMBEICJT CKAJIAPHOI'O IIPOU3BEACHHU .

[Ipoekuus BEKTOpa Ha BEKTOP.

[Ipoekuuy Ha NOANPOCTPAHCTBA.

Oproronanuzanus ['pama - HImuara.

OpToroHanbHble NOAIPOCTPAHCTBA U OPTOrOHAIBHbBIE TOIIOJHEHUS.
MeTto HaMMEHbIINX KBaJApPATOB.

Martpuibl IpOEKTUPOBAHUS.

Oproronanbuble 6a3ucel. OpTOrOHATBHBIC MATPHIIBL.

BekTopHoe npou3BeeHuEe BEKTOPOB U €r0 CBOMCTBA.

CwMmelanHOe TPOU3BEIEHUE BEKTOPOB, €r0 CBOMCTB.
OpueHTUPOBAHHBIN 00BEM.

AHanmuTUYeCKasi TeOMETPHS MPSIMBIX U IUIOCKOCTEN B TPEXMEPHOM MPOCTPAHCTBE.
[IpsiMast Ha MIIOCKOCTH.

[11ockoCTh B MPOCTPAHCTBE.

[Ipsimas B mpocTpaHCTBeE.

Kpussie BTOporo nopsiaka.

[ToBepxHOCTH BTOPOTO MOPSAKA.

MeTton ceueHui.

[ToHATHE COOCTBEHHOTO 3HAUEHUS U COOCTBEHHOTO BEKTOPA.
KBanpatuunbie popmbl U KBagpaTudHbie (YHKITUH.
[TonoxuTenpHO onpeaesieHHble KBagpaTuyHble popmMbl. Kpurepun noaoxureabHOR
OTpEeICIEHHOCTH.

[IpuBenenue kBagpaTUUHBIX QYHKIUI K KAHOHUYECKOMY BUY.
MeTo1 OpTOTOHATIBHBIX MPe0Opa30BaHUM.

Meron Jlarpanxa.

MHoxecTBa.

Onepanuu HaJ MHOXKECTBaMHU.

OT0oOpakeHus: MHOXKECTB.

CueTHblE MHOKECTBA.

YucnoBble MHOXKECTBA.

TouHast BepxHSs U TOYHASI HUKHSS TPAHU YMCIIOBOTO MHOYKECTBA.
[TonsiTre npesaena nociae10BaTeIbHOCTH.

EauHCTBEHHOCTH Npezena U OrpaHUYeHHOCTh CXOIALIEHCS TOCIeI0BATEIbHOCTH.

CBoiicTBa CXOJIAIINXCS HOCIEI0BaTEIbHOCTEH (TeOpCMLI 00 apI/I(I)MeTI/I‘-ICCKI/IX ornepanugax Haa
CXOAIINMHUCA TTOCTICAOBATCIIBHOCTAMU, O ITPEACIIBHOM MIEPEXOJAC B HCPABCHCTBC, O IPCACIIbHOM

repexo/ie B JBOMHOM HEPAaBEHCTBE).
MOHOTOHHBIEC NOCICAOBATCILHOCTH.
TeopeMa 0 CTATHBAIONMIUXCS OTPE3KaAX.
Teopema bonbiiano - BeliepmTpacca.
Yucio e.
Kputepuit Komm cxoquMocTy 4uca0BOM MOCAEA0BATEIbHOCTH.
OyYHKIIMU OAHON EPEMEHHOM.
DneMeHTapHbIe QYHKIUH.
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[Ipenen Gyukmy.

OnHOCTOpOHHHKE MpeAebl PYHKIUU.

Teopemsl 0 penene GyHKIUN.

3ameuaTesbHbIE PEEIIbl U UX CIEACTBHUSL.

BbeckoneuHo mainbie (QyHKIIHH.

Teopema o cBsi3u nipenena GyHKIUYA U OECKOHEYHO MAJION (PYHKIIHH.

beckoneuno G6osnpime GyHKIIHH.

Teopema 0 CBsI3M OECKOHEYHO Mol U OECKOHEYHO OONbIION (DYHKITHIA.

[TonATHe HENMPepBIBHOCTH (PYHKIUMHU B TOUKE.

Teopema 06 apudmeTndeckux onepanusax HaJl HENPEPbIBHBIMU (QYHKIMSIMH.
HenpepbIBHOCTH 371€MEHTapHBIX (YHKIIUI.

Touku pa3pbiBa QyHKIUH.

CaoiicTBa (yHKIIHI, HEMIPEPHIBHBIX B TOYKE (TEOPEMBI O JIOKATHhHOW OTPAaHHYEHHOCTH
HENpepbIBHON (PYHKIIMHU U MTOCTOSIHCTBE 3HAKA HEMIPEPHIBHOM (DYHKIIHHN).

CBoiicTBa (yHKIMH, HETPEPBIBHBIX HA OTPE3Ke (TeopemMa o HyJle HEMPEePbIBHOM (PyHKIMH,
UMeIoIIeH pa3Hble 3HaKW Ha KOHIaX OTpe3Ka; IepBas u BTopas TeopeMsl Beiiepitpacca).
PaBHOMepHas HenpepbIBHOCTh PyHKIUH U TeopeMa Kanrtopa.

HenpepbsiBHOCTD CIIOKHON (QYHKITUH.

HenpepbsiBHOCTH 00paTHOH QYHKIINH.

[TonsiTHE TPOU3BOJHOM.

['eomeTpuyecKknii CMBICI IPOU3BOJIHOM.

HuddeperunpyemMocts PyHKIHN (HEOOXOIUMOE U IOCTATOYHOE YCIOBHS TU(HEPEHIIIPYyEMOCTH
(GYHKIIUHM B TOYKE M Te€OpeMa O HEeMpephIBHOCTU AuddepeHtupyemoii GyHKINUN).
Huddepenunan GyHKIUH.

IIpon3BoHas CyMMBI, TPOU3BEACHUS U YACTHOTO.

ITpou3BosiHas CIOXKHON (PYHKIIUH.

[TponzBosaHas 0OpaTHON PYHKIIMH U TEOMETPUUYECKHUI CMBICI TPOU3BOAHON 00paTHON (DYyHKIIMH.
[IpousBonHas GyHKIUH, 3a1aHHOI TapaMeTPUIECKHU.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

[IpousBonHblie U AU PepeHIInanbl BEICIIUX MOPSIKOB.

Teopema ®epma.

Teopema Posns.

Teopema Jlarpanxa.

IIpaBuna Jlonurans.

Teopema Komm.

®opmyisl Tennopa u MaknopeHa.

Paznosxenre HEKOTOPHIX dIIeMEeHTapHBIX QyHKIMI o popmyne Makiopena.
Bozpacranue u yObiBaHHE (PYHKIIMU B TOUKE.

Bospacranue u yObiBaHHe pYHKIIMM HAa HHTEpBaJe.

JlokanbHbIN SKCTpeMyM (QYHKIHMH, HEOOXOMMOE YCIOBHE JIOKATBHOTO SKCTPEMYyMa.
IlepBoe u BTOpOE 1OCTaTOUHBIE YCIOBUS JIOKAJIBHOTO SKCTPEMYMaA.

Hanpagienue BBITYKIOCTH, TOCTATOYHOE YCIOBHE BBIMYKJIOCTH I'paduka GyHKIUH.
Touku nepernda, He0OXOAMMOE YCIOBHE CYIIIECTBOBAHHSI TOUEK Neperuoa.

[lepBoe u BTOpOE OCTaTOUHBIE YCIOBUS CYLIECTBOBAHMS TOUKH Meperuoa.

105. AcumMritoTsl Tpaduka GyHKINH, TEOPEMa O CYIIIECTBOBAHUN aCHMITTOTHI.
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5.3.IIpoueaypa oneHMBaHUs pe3y/ibTaTOB 06y4eHHUs MO AMCIUIJIMHE

[Tponienypa oueHuBaHUs (OPMHUPYEMBIX B pPaMKax IUCHUIUIMHBI KOMIIETCHLUH (3JIEMEHTOB
KOMIIETEHIIMI) COCTOUT U3 CIIEIYIOLUX ITAIOB:

1. Tekymuii KOHTpOJIb (ONIMCaHUE NTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OL[CHUBAHWS Ha dTalle TEeKYIIeil aTTecTaluy peICTaBIeHbl B Tadu. 5.1, 3ananus B 1. 5.2.1).

2. IlpomexxyTouHas aTTecTanus (ONMCAHUE MOKA3aTeIel U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHME LKA OLECHUBAHUSA Ha 3Talle IPOMEKYTOUHOM aTTecTalluu NpecTaBieHbl B Ta0d. 5.2, 3aqaHus
B 1L 5.2.2).

Jis Bcero nepedHs (GopMUPYEMBIX KOMIIETECHLUH (3JIEMEHTOB KOMIIETEHLIMH) AMCLHUILUIMHBI
MPUBOJUTCS MPOLEypa OLECHKH Pe3yJbTaToB 00ydeHus (tabi. 5.6).
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Tabmuiet 5.6 — [Iponeaypa, KpUTepry U METOJIbI OIICHUBAHUS PE3YJIHTaTOB O0yUCHUS

[Tnaaupyemsle pe3yapTaTsl 00yIeHUS

Kpurepuu onieHnBaHus pe3yabTaToB

1 xkpurepuii — orcyrcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KxpuTepHii — xoporuiee

4 KpUTepUil — OTINYHOE

MeToabl OlleHUBaHHUS

YCBOCHUA YCBOCHUE
YCBOCHUE «XOPOILIO» YCBOCHUE «OTIINIHO»
«HEYOBJIETBOPUTEIBHO» «YJLOBJIETBOPUTENBHOY
VK-1
NyK-1.1
3HATh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHO Ha nocratouno BricokOM OTIMYHO TOHUMAET U VYdactue B 00CyXIeHUU

- OCHOBHBIC MTOJIOKCHUA KypCa MAaTCMATUKH,
- OCHOBHBIC METOJIbI PCHICHUA KIIACCUYCCKUX 3aaaqd
MaTCMaTUuKu

3HAHHI

ITOHUMACT U MOXKET
O0OBSCHATH TIOJTYyUCHHBIC
3HaHUA

YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYYCHHBIC
3HaHUA

MOXET OOBSICHATE
MOJTy4YCHHEIC 3HAHHUS,
JIEMOHCTPHPYET
CaMOCTOSITEIBHYIO
M03HABATEIbHYIO
JIEATENBHOCTD

JIUCKYCCHOHHBIX
MaTepHaoB Ha JICKIUAX
TectupoBanue
ITpomexyTounas
aTTecTalus

YMmerThb:

- aHaNTM3UPOBATH 3aJ]a4M, BBIIETSS ee 0a30BbIe
COCTaBJIIONIHE;

— OCYIIECTBIISTH AEKOMITO3UIINIO 3a/1a41

He nemoncrpupyer
YMEHUs

He yBepenno
JEMOHCTPUPYET YMEHHUS

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Brmonuaenwne 113

Baagernb:
- HaBBIKAMH aHAJIM3a 3a7a4U C BBIICICHUEM €€
0a30BBIX COCTABIISIONINX

He nemoncrpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKH

OTINYHO AEMOHCTPHPYET
CaMOCTOSITEIIbHBIC HaBBIKH

Brmonuaenwne 113

YK-1
NYK-1.2

3HaTh:

- OCHOBHBIC HCTOYHUKH I/IH(bOpMaI_[I/II/I IO MaTCMAaTHKC,
— crocoObl U3BJICYCHHUS] HEOOXOJUMON HH(POPMAUH 13
AIEKTPOHHBIX U OYMaXXHBIX HOCUTENICH MO0 MaTeMaTHKe

OTCyTCTBHE YCBOCHUS
3HaHUH

Henocratouno yBepenHo
MTOHIMAET U MOXET
O0OBSCHATH MOTy4YECHHbIE
3HaHUs

Ha mocrarouno BEICOKOM
YpOBHE TIOHUMAET ¥ MOXKET
OOBSICHATH MOJTYUCHHBIC
3HAHHUS

OTIUYHO TOHUMAET K
MOXET OOBSICHATH
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEbHYIO
MMO3HABATEIbHYIO
JIEATENBHOCTD

VYdactue B 00CyXIeHUN
JICKYCCHOHHBIX
MaTepUaoB Ha JICKIUAX
TectupoBanue
[IpomexyTounas
aTTecTalus

YMmerThb:

- HaXO4UTh U KpI/ITI/I‘-IeCKI/I aHaHI/I3I/IpOBaTI>
uHpopMaLuio, HEOOXOAUMYIO JUIsl pEIICHHs
[MOCTABJIEHHON 3aa4M IT0 MAaTEMAaTUKE

He nemoncrpupyer
YMEHUs

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouyHO yBEpEHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO IEMOHCTPHPYET
YMEHUS

Bemonnenwne 113

Baanern:
- HaBBIKAMH KPUTHYECKOTO aHaIN3a HHPOPMAIUH,
HEOOXOIMMOM JIJIs pEIICHsI TIOCTABICHHOW 339U

He nemonctpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTIUYIHO AEMOHCTPHUPYET
CaMOCTOSITENbHbIE HABBIKI

Bemonaenwne 113

YK-1

NYK-1.3
3HaTh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHO Ha nocTato4Ho BEICOKOM OTJIMYHO TOHUMAET U VYdactue B 00CyXICHUN
- OCHOBHBIE METOIBI PEIICHUS KIACCHUECKHX 33124 3HAHWUN TMTOHMUMAET ¥ MOYKET YpOBHE TIOHUMAET U MOXKET | MOKET OOBICHATH JTIUCKYCCHOHHBIX
MaTEeMaTHKH 0OBSCHATH MOTy4YCHHbIC OOBSCHATH MOTyYCHHbIE NOJTy4eHHbIEC 3HAHUS, MaTepHUaJIOB HA JICKIHIX
3HAHUs 3HAHUS JIEMOHCTPUPYET TectupoBanue
CaMOCTOSITENbHYIO IIpomexyTouHas




TMO3HABATCIbHYIO
JACATCIIBHOCTDH

aTrecrauus

YMern:

- OLICHUTH JOCTOUHCTBA U HEAOCTATKHU pa3JIMIHbIX
BAapUAHTOB PCHICHUSA 3aJa49 MaTCMAaTUYCCKUMU
MeToaaMu

He nemoncrpupyer
YMEHHUS

He yBepenno
JEMOHCTPUPYET yMEHHUS

JlocTaTouHO yBEpEHHO
JEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMCHUS

Bemonnenue I13

Baanernb:
- HaBBIKAMH BHIOOpA ONTHMAIBHOTO PEIICHUS IS
IMOCTaBJICHHOM 3aa4H

He nemoncrpupyer
HaBbIKH

He yBepenno
JEMOHCTPUPYET HaBBIKU

JlocTaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKU

OTINYHO AEMOHCTPHPYET
CaMOCTOSITEIIbHBIC HaBBIKH

Brmonuenwne 113

OIIK-1
NOIIK-1.1

3HATh: OCHOBHBIE [TOHATHS, ONPE/ICIICHUS U CBOMCTBA
MaTeMaTHYeCKHX 00BbEKTOB, BO3MOXHBIE Chepbl nX
CBSI3H U MPUJIOKEHHS B IPYTHX 00JIaCTSIX
MaTEeMaTUYECKOI0 3HAHUS U JUCLUIUIMHAX
€CTECTBEHHOHAYYHOT'O COJIEPKAHMUS.

OTcyTCTBUE YCBOCHUS
3HaHUU

Henocratouno yBepeHHO
MIOHUMAET U MOXKET
O0OBSCHATH MOTy4YCHHEIE
3HAHUA

Ha J0CTAaTOYHO BBICOKOM
YPOBHC ITOHUMACT U MOKET
00BSCHATH TOJIY4YCHHBIC
3HaHUA

OTIUYHO TOHUMAET U
MOXET OOBSICHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITEIIbHYIO
M03HABATEIbHYIO
JIEATENBHOCTD

VYdactue B o0CyxaeHUN
JIICKYCCHOHHBIX
MaTepHaIoB Ha JIEKIHIX
TectupoBanue
[IpomexyTouHast
aTTecTanus

YMeTh: MIPUMEHATH NOITyYCHHBIE MATEMAaTHIECKUE
HaBBIKH NIPU PEIICHNH 33134 MPOQeCcCHOHATBHON
JIeATeIILHOCTH.

He nemoncrpupyer
YMEHHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouHO yBEpPEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPUPYET
YMEHUs

Brmonuaenue 13

Buagers: anmapatoM MaTeMaTHUECKOTO aHalIu3a,
METOIaMH JTIOKA3aTeNIbCTBA YTBEPKACHUH B pElICHUN
3a/1a4 IPO(PECCHOHANBHOM JICSITEIIbHOCTH.

He nemoncrpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIEC HABBIKU

Brmonnenue 13
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6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHHUII/INHBI

6.1 OcHoBHasA siMTEpaTypa

6.1.1 . bexnemumeB [I.B. Kypc ananutudeckoil TeOMETpUH U JIMHEHHOW anreOpbl. YUeOHUK s
By30B. PexomenmoBano MunucrtepctBoMm obpazoBanusi PO - M.: duzmaraut, 2008, 2006 - 312¢, 2002.-
376c.

6.1.2 bexnemumeBa JI.A. IletpoBuu A.FO. COOpHHMK 3amad MO aHAIMTHYECKOW TEOMETPUU U
nuHeWHoW anredpe. Yuebnoe nmocobue. [lon pen. I.B. bexnemumesa. - M.: @usmarnut, 2006, 2004,
2001, 496c.

6.1.3 Jlemunosuu Bb.I1. Kyapssues B.A. Kparkuii kypc BbICIIel MaTeMaTUKU. Y4eOHOe mocodue.
- M.: Actpens, 2008 - 654 c.

6.1.4 3amayu U ynpaKHEHUS M0 MaTEMaTUYECKOMY aHAJIU3y JJIs BTy30B. YueOHoe mocobwue. [lox
pen. B.II. lemunoBuya. - M.: Actpens, 2008 - 495 c.

6.1.5 Ilantenee A.B. fxumoBa A.C., bocoB A.B. OObikHOBeHHBIE IHu(QepeHInaIbHbIC
ypaBHEHHUs B MpHUMepax U 3ajgadax. YueOHoe nmocodue. PekomennoBano YMO By30B PO - M.: Briciias
mkoina, 2001 - 376 c.

6.1.6 Pomanko B.K. AraxanoB H.X. u np. COopHuk 3anau no nuddepeHnaibHbIM ypaBHEHUAM
Y BapuallMoHHOMY ucuucieHuto - M.: FOuumeaunacraitn, 2006, 2002, 256¢.

6.1.7 CoOopuuk 3amau mno wmarematuke i1 BTY3OB. Jluneiinas anre6pa W OCHOBBI
Maremaruueckoro ananuza. [lox penakmueit - E¢umona A.B., IlocnienoBa A.C. — M.: Hayka, 1993-480c.

6.1.8 ®uxrtenronsly .M. OcHoBbl Marematuueckoro ananm3a. 4.1 VYueOuuk. JomymieHo
MunuctepctBoMm o6pazoBanus u Hayku P® - CII6.: Jlans, 2008 - 448 c.

6.1.9 ®uxrtenronsy .M. OcHoBbl Marematudeckoro anamu3a. 4.2 VYyeOuuk. JlomymieHo
MunuctepctBom o6pa3zoBanus u Hayku P® - CII6.: Jlans, 2008

6.1.10upoxos JI.B., SA6nonckuii I.B. luddepennmansupie ypaBHEHUS U YpaBHEHUS B YaCTHBIX
MPOU3BOJHBIX. YuebHoe mocodue. PexomenmoBano YMO mo marematuke - Apzamac: AI'TIM, 2006 -
116¢c

6.2 JlonoiHuTeIbHAS JIUTEPATypa

6.2.1 bexnemumies /[.B. [lononHuTensHbIe TNIaBbI TWHEHHON anreOpel. YuebHoe nocobue. - CIIO.:
Jlans, 2008 - 496c.

6.2.2 BacunweBa A.b., Mensenes ['.H., TuxonoB H.A., Ypasrunsauna T.A. luddepenmansusie u
MHTErpalbHbIE ypaBHEHUS, BapHallMOHHOE MCUMCIIEHHE B IpuMepax M 3agadax - M.:dusmarnut, 2005,
2003 - 432c.

6.2.3 Bnagumupo B.C. Xapuno B.B. YpaBHenus maremarnuyeckoil ¢u3uku. Y4eOHUK s
BVY3o0B. - M.: ®usmataur, 2003 - 400 c.

6.24 Unpbun B.A. OchHoBel Marematumueckoro ananuza. Y.l VYueOHuk. PexomeHnnoBaHO
MunucrepctBoM oOpazoBanus PO - M.: duzmatiut, 2008, 2002 - 648c.

6.25 Unpun B.A. Ilozuaxk O.I'. OchHoBbl MaremaTuueckoro anamuza. Y.2 VYyeOHuK.
PexomennoBano MunucrepctBoM oOpazoBanust PO - M.: duszmariur, 2009 - 464 c.

6.2.6 KpacnoB M.JI., Kucenes A.U., Makapenko I'.U., [lluxun E.B., 3ansnun B.U. Bes Beicmas
matematuka. T.5 YueOnuk. PekomennoBano Munucrepctsom obpazoBanus PO - M.: JIKH, 2007, 2002 -
296c¢.

6.2.7 Maptuncon JI.K. Manos I0.1. luddepenunanbrpie ypaBHEHUS MaTeMaTUYECKON (DU3HKH..
Yueonuk st BY3o0B. mox pexn. 3apyouna B.C. - M.: MI'TY, 2002 — 368 c.

6.3 MeToauyecKue YKa3aHUs, pPeKOMeHJalUuu M Jpyrue MaTrepuaabl K
3aHATUAM

6.3.1 Pemenue TUTIOBBIX 3a7a4 JIMHEHHOM anreOpsl. YueoHoe mocobue. Coct. A.M. Konpuaros. -
Apzamac: AIIM HI'TY, 2010 - 101 c.



6.3.2 UnterpupoBanue. Y.l1. KpaTHpie HHTErpaibl U UX NpUI0KEHUA. MEeTOIUYECKUE yKa3aHuUsl.
Cocr.: H.IO. 3ro3una. - Ap3amac: Acconuanus yueHsix, 2007 - 32 c.

6.3.3 Bapuantbl pacueTHO-Tpaduueckux 3amaHuil mo kypcy "JluneitHas anre6pa". COOpHHMK
TUNOBBIX 3aJjaHui 1o Kypcy JluneitHas anrebpa [uist cTyd. Bcex (GopM OOydeHHUS M CHEIHaTbHOCTEH.
Cocr. H.1O. 3103una, O.B. Jlemesa. - Ap3amac: AIIM HI'TY, 2010 - 32c.

6.3.4 MeTtoaudeckie yKa3aHHs [0 BBINOJHCHUIO PacueTHO-rpadUUecKux 3aJaHuil MO0 KypCy
"Jluneiinas anrebpa’. MeTtoauyeckue ykazaHuUs JUIsl CTYJI. BceX cmelrl. u Bcex Gopm oOyuenus. Cocr.
H.IO. 3ro3una, O.B. Jlemesa. - Apzamac: AIIM HI'TVY, 2010 - 16c¢.

6.3.5 OyHKIIUU OJHOW MepeMeHHOM (IIpeaeibl U TPOUu3BOAHbIC). MeTtoandeckue ykazanus. Cocrt.
3ro3una H.1O., Jlemera O.B. — Ap3zamac: AITN 2008.- 49c.

6.3.6 PacuerHo-rpadmueckue 3amaHus TO pazaeny wMarematuku «Psuery  Meronnmdeckue
ykazanus. Coct. 3ro03una H.JO. — Apzamac: AIIN 2011 - 80c.

6.3.7 Jduddepenuuansasie ypaBHeHus» Meronunueckue ykazanus. Coct. 3ro3mna H.IO., -
Apzamac: AIIH, 2010 - 60c.

6.3.8 BapuanTtsl pacueTHo-rpaduueckux 3aganuii mo teme: «Heomnpenenennslit uaterpam». Yacts
1: YuebHo-meroauueckoe mocoOue ans CTyIAeHTOB Bcex creunuanbHocTed. Cocrt. 3rozuna H.IO.,
Troppbmuna M.B. - HI'TY um. P.E. Anekceesa, 2016 — 60 c.

6.3.9 BapuanTtsl pacueTHo-rpaduueckux 3aaanuii mo reme: «OnpeaeneHHslii uuTerpam. Yacts 2:
VY4eOHo-MeToAnYeCKOe TTocodue s CTyIeHTOB Beex crnennanbHoctel. Coct. 3to3una H.1O., TroppMuHa
M.B. - HI'TY um. P.E. Anekceesa, 2016 — 58 c.

6.3.10 UnTerpupoBanne QyHKIUI OTHON NEHCTBUTENBHOW MEPEMEHHOM: YUeOHO-METOANYECKOe
nocobue /it cTyeHToB Beex cnennanbHocteld. Coct. 3103una H.1O., Troppmuna M.B. - HI'TY um. P.E.
Anekceena, 2016 — 65 c.

6.3.11 Bapuantsl pacueTHo-Tpaduyeckux 3aganuii mo kypcy «JAuddepeHunansubie ypaBHEHHUI»:
VY4ebHo-MeToIMuecKoe mocodue st CTyAeHTOB Beex cnenuainbHocTel. Coct. Troppmuna M.B. - HI'TY
uMm. P.E. Anekceena, 2016 — 70 c.

7. UH®OPMALIMOHHOE OBECIIEYEHHUE JUCIOUIIJINHbBI

7.1 IlepeyeHb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHUKALLUOHHON CEeTHU
«HTepHeT», HEOOXOAWMBbIX JAJi1 OCBOEHHMS AMCUUIUIMHBI (MOAyJisi), BKJ/JIWYas
3JIEKTPOHHBbIE OMOJIMOTEYHbIE U HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMBI

7.1.1 DnexTpoHHO-OMOMUoTeuHass cucrema wusnarenbctBa «I[PRbooks». Pexum pgocryma:
www.iprbookshop.ru.

7.1.2 DnexkTpoHHO-OMONMMOTeUHass cucTeMa  u3natenbcTBa  «Jlawb».  Pexxum  jgoctyma:
https://e.lanbook.com

8. OBPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMAO0B U JINL, C OB3

B rtabmume 8.1 yka3aH nmepeyeHb O0pa30BATENbHBIX PECYpCOB, HMMEIOUIMX  (HOPMBI,
a/IalITHPOBAHHbBIE K OTPAaHUYEHUSIM 370POBbs, @ TAKXKE CBEJICHUS O HAIMYMM CHEIHMATbHBIX TEXHUYECKHX
cpeAcTB 00yYeHHsI KOJUIEKTUBHOTO M WHAWBUYAIbHOTO MOJIb30BaHMUA.

Tabnuma 8.1 — O6pa3zoBaTenbHBIC PeCYPCHI 711 HHBaIUA0B U Juil ¢ OB3

[Tepeuens 0Opa3oBaTENBHBIX PECYPCOB, CBeeHMs O HATMYUH CHEIUATbHBIX TEXHUUECKUX
MIPUCTIOCOOJIEHHBIX TSI HCTIOIB30BaHUS CpenCTB OOYYEHHS KOJUIEKTHBHOTO ¥ MHANBUIYaTEHOTO
vHBaU1aMu U uamu ¢ OB3 M0JIb30BaHUS
CrnennansHoe MmoOunsHOe puioxkenne IPR BOOKS
OBC «IPRbooks»
WV-Reader
ObC «Jlanb» CuHTe3aTOp peuu, KOTOPBIHA BOCIIPOU3BOIUT TEKCTHI
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http://www.iprbookshop.ru/

[Tepeuens 0Opa3oBaTENBLHBIX PECYPCOB, CBenieHUs 0 HAJIMYUH CIIEIIHAIBHBIX TEXHUYECKUX

MPUCTIOCOOJIEHHBIX ISl HCTIOIB30BaHUS CpeACTB OOYYEHHS KOJUIEKTHBHOTO ¥ MHANBHUIYaTEHOTO
nHBanuaaMu 1 auramu ¢ OB3 MOJIL30BaHUS

KHHT ¥ MEHIO HAaBUTallUH

9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHHUE, HEOBXOJAUMOE /1A
OCYWECTBJIEHUA OBPA3OBATEJ/IBHOI'O ITPOLECCA 11O AUCUOUII/IMHE
(MOAYJIIO)

VYuebHble ayAMTOpUU M HPOBEAEHUS 3aHATHM MO JMCHUIUIMHE (MOAYJ0), OCHAILEHBI
000pYZOBaHUEM U TEXHUYECKUMH CPEJICTBAMH OOyUCHHUSI.

B tabaure 9.1 nepeuncieHsr:

- yueOHbIe ayJUTOPUM JJsl MPOBEACHUS YYEOHBIX 3aHATHH, OCHAIIEHHbIE OOOpYIOBAHHUEM U
TEXHUYECKMMHU CPEACTBaMHU 00y4EHUS;

- IOMEIICHUS I CAaMOCTOSITEIBHON pabOThl 00yUJaIOMIMXCs, KOTOPBIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO TMOAKIIOYEHHs K ceTtd «VHTepHeT» U o0ecrnedeHueM J0CTyna B
ANEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbhyto cpeny AIIM HI'TY.

Tabnuna 9.1 — OcHaIIEHHOCTh AYAUTOPUNA U TOMEIICHUH JJIs TPOBEACHUS 3aHIATHI U CAMOCTOSITEILHOM
paboThI CTYIEHTOB M0 AUCHUIUIMHE (MOIYIIIO)

HaumenoBanue ayguropuit u
IIOMEUICHUH JJIs IPOBEACHUS 3aHATHI U
CaMOCTOSTEIIbHON PabOThI

OcHallleHHOCTb ayIUTOPUN U TIOMEUICHU JUIsl IPOBEIECHUS
3aHSTUNA U CAaMOCTOSITENILHON paboThI

210 - YueOHast aymuTOpHst Hocka MenoBasi,
r. Ap3amac, yn. Kanununa, gom 19 pabouee MecTo mperoaaBaTes,
48 mocaIO4YHBIX MECT
212 - YueOHast ayTuTOpHS Jlocka MenoBasi,
r. Ap3amac, yin. Kanununa, nom 19 Cron mia npenog. (1 mr.),
ITocamounbIx MecT - 64
218 - YueOHas MyIbTHMEIUHHAS [TK(c mogkmtoueHreM K HHTEpHETY ) 6aze Pentium
ayIuTOpus 7500/2x1024Mb/500Gb/ADS52;
r. Ap3amac, yin. Kanununa, tom 19 [Ipoexkrop ACER X138 WH OLP3700Lm 20000:1 - 1 mt.;

OkpaH J/npoekropa - 1 mrT.;
Axycrrueckas cucrema - 1 mr.;
IMOCAIOYHBIX MeECT - 48;
paboyee MecTo MpenojaBaTelis

228 - YaeOHas ayauTopus Jlocka mernoBas,

r. Ap3amac, yn. Kanununa, tom 19 pabouee MecTO IpenogaBaTers,
[MOCAI0YHBIX MECT -82

039 - YuebHast aynuTopus Jlocka aynuropHas MejnoBasi;

r. Ap3amac, yn. Kanuauna, gom 19 pabouee MeCcTo MperoaBaTes;
28 MOCaJOUHbIX MECT CTYJECHTOB

037 - YueOHas ayauTopus Jlocka MesoBas,

r. Ap3amac, yn. Kanununa, gom 19 CTOJI IPENOAaBaTENs,
60 mocagoYHBIX MECT

320 - YueOHast MynbTUMETUITHAS Jlocka MarHUTHO-MapKepHasi;

aynutopus T. Ap3amac, yi. Kanunanna, MynsTumeauiiabii mpoexktop BENQ;

oM 19 OKpaH;

Kommnerotepst PC Intel® Core™ i3-10100/256SSD/BRAM -
14 wt; ITocagounsix Mect - 34

316 - KaOuHeT caMOIIOAIrOTOBKHA pabouux MecT CTyJeHTa — 26 1IT;
CTYJICHTOB 1K, ¢ Beixozmom Ha teneBu3op LG - 1 mT.
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HanmenoBanue aynquropuii u
MOMEIICHUH ISl TPOBEACHUS 3aHITUH U
CaMOCTOSITENIbHOW PabOTHI

OcHallleHHOCTh ayIUTOPUN U TIOMEUIEHUH JUIs IPOBEIEHUS
3aHATUN U CAMOCTOATEILHON pabOThI

r. Ap3amac, yin. Kanununa, tom 19 IIK ¢ noakitoueHuEM K UHTEPHETY -SIIT.

10. METOAWYECKUE PEKOMEH/JALIMY OBYYAIOILIMMCS 110 OCBOEHUIO
JUCLIMIIMHBI (MOAYJIA)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHJaluU AJisl 00y4aloUMXCs M0 OCBOEHUIO
AHUCIMILJIMHBI, 06pa30BaTe/ibHbI€ TEXHOJOTHH

JucuumninHa peanusyercsl MOCPEeICTBOM IPOBEICHUS KOHTAaKTHOM paboThl ¢ 00y4YarouMMHCS
(BKJTIOUAs TPOBEACHUE TEKYILEro KOHTPOJIS yCIEBAEMOCTH), CAMOCTOATEIBHON paboThl 00yJYaromuxcst 1
MIPOMEXYTOUHOM aTTecTaluu.

KonrakTtHass paboTa mNpOBOAWUTCS B ayAWTOPHOH M BHEAyTUTOPHOH (Qopme, a Takxke B
ANEKTPOHHON HH(OpMaMOHHO-00pazoBaTenbHON cpene uHctutyra (manee — OWOC). B cayugae
IIPOBEJICHUS] YAaCTH KOHTAaKTHON paboTel nmo aucuumiauHe B DMOC (B COOTBETCTBUM C pacHUCaHHEM
y4eOHBIX 3aHATHI), TPYAO0EMKOCTh KOHTaKTHOM pabota B DMOC skBUBaNEHTHA ayTUTOPHOI padoTe.

[Tpu mpenojgaBaHUM IUCLUIUIMHBI UCIIOJIB3YIOTCS COBPEMEHHBbIE 00pa3oBaTelIbHbIE TEXHOJIOTHH,
MO3BOJISIIOIINE TTOBBICUTh aKTUBHOCTH CTYJCHTOB MPU OCBOCHHH MaTepuaia Kypca U MPeJOCTaBUTh UM
BO3MOYKHOCTH 3()(peKTHBHO peaan30BaTh YaChl CAMOCTOSATEIILHOM PaOOTHI.

Bech nekImoHHbBIN MaTeprall Kypca, a Takke MaTepHalibl Il IPAKTUYECKUX 3aHSITUN HAXOSITCS B
cBobomaoM goctyrne B CJJO MOODLE Ha crpanuie kypca no azapecy: https://sdo.api.nntu.ru/course u
MOTYT OBITH MPOPabOTaHbl CTYJAECHTAMH O YTCHHsSI JIEKIUN B XOJ€ CaMOCTOATEIbHONU paboThl. DTO AaeT
BO3MOXXHOCTh OOCYIUTh MaTepHall CO CTYAEHTaMHU BO BpeMs YTEHHUS JIEKIMM, aKTUBUPOBATH UX
JesITeNIbHOCTD MPU OCBOCHUH MaTepHara.

Ha gnexumsax © NpakTUYECKUX 3aHATUAX PEATU3YIOTCSl HHTEPAKTHBHBIE TEXHOJOTHUH,
IIPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIM MOIXOM,
JUCKYCCHUOHHBIE TEXHOJOTHUHU, TEXHOJIOTMM pabOThl B MajblX TIpYMINax, 4YTO MO3BOJISIET CTYJIEHTaM
IPOSIBUTH Ce0s1, MOJYYUTh HAaBBIKM CAMOCTOSITEIbHOTO U3yUEeHUsI MaTepHalia, BEIPOBHATh YPOBEHb 3HAHUH
B IpyTmIIe.

Bce Bompockl, BOZHUKIIIME MPU CaMOCTOSATENIbHOM paboTe HaJl JOMAIIHUM 33aJaHHeM, HOIPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKiusax. [IpoBoasTcss MHAMBUIyalbHBIE W TIPYHIOBBIE
KOHCYJIbTAIlMM C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMH, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX KakK (opyM, yaT, BHYTpeHHss 31ekTpoHHas nouta CJJO MOODLE.

WNunnuupyercs akTUBHOCTh CTY/AEHTOB, MOOLIPSETCS 3aJaHue JHObIX BOIPOCOB IO Marepualiy,
MPaKTUKYETCS NHINBUAYAIbHBIA OTBET HA BOIPOCHI CTY/ICHTA.

Jlnis olleHKM 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IPOIECcCe TEKYIIETOo
KOHTPOJISI IPUMEHSETCS] CUCTEMAa KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH CTYIEHTOB, IIpe/ICTaBICHHAsl B Ta0M.
5.1. IlpomexyToUyHas aTTecTalus MPOBOAUTCS B (OpME 3aueTa C UCIOIb30BAHUEM CHUCTEMBI KOHTPOJIS U
OIICHKH YCTIEBAEMOCTH CTYJIEHTOB, IIPEICTABIICHHON B Ta0JI. 5.2.

10.2 MeToau4YecKUue YKa3aHUA AJIS 3aHATUMI JIEKIIUOHHOTI 0 TUIIA

HeKHHOHHBIﬁ KypC npeamnojara€t CHCTEMATU3UPOBAHHOC HU3JIOKCHHUE OCHOBHBIX BOIIPOCOB
TEeMaTUYECKOro IniaHa. B X0J€ JICKIMOHHBIX 3aHATUH PACKPBIBAIOTCA 0a3oBbIC BOIIPOCHI B paMKax
K&)I(HOﬁ TEMBbI JHUCIHMITIIINHBI. O003HaYarOTCs KIIFOYEBLIC ACIEKTHI TEM, a TAaKXKC JCJIal0TCA aKIICHThI Ha
HanOOJIee CIIOKHBIX M BAXKHBIX ITOJOXKCHUIX HN3y4yaCMoOro marcpuajia. MaTCpI/IaJ'IBI HGKI_II/Iﬁ SABJIAKOTCA
OCHOBOM JJIs1 IIOATOTOBKH 06yqafom1/1xcs{ K TPaKTHYCCKUM 3aHATHAM W BBIIIOJHCHUSA SaHaHHﬁ
CaMOCTOSITEILHON pa60TBI, a TaKXE K MCPOIPUATHUAM TCKYLICTO KOHTPOJIA YCIIEBACMOCTU U
HpOMe)I(YTOqHOﬁ arTeCTalivy 1o JUCHUIIIINHE.

10.3 MeToauyecKkue yKa3zaHUA IO OCBOEHUK [JUCHUIUVIMHBI Ha 3aHATHUAX
CEMHMHapPCKOro THIa

[IpakTuyeckue (CeMUHAPCKUE) 3aHATUS TPEACTABIAIOT COOOW JETAIM3ALUI0 JIEKIMOHHOTO
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TEOPETUYECKOr0 MaTepuana, MpPOBOJATCS B LENAX 3aKPEIUIEHUS Kypca M OXBaTbIBAlOT BCE OCHOBHBIE
paznensl. OcHOBHOUM (hOopMOM TpOBENECHHS] MPAKTUYECKUX 3aHATHHA SBISETCA OOCYXKIEHHE HamOojee
POOJIEMHBIX U CJIOXKHBIX BOIIPOCOB IO OT/AEIBHBIM TEMaM, a TaKXkKe pelIeHue 3aJad U pa3dop IpuMepoB
B ayJIMTOPHBIX yCIOBUSIX.

[TpakTyeckue (ceMUHAPCKUE) 3aHATUS 00ECIICUNBAIOT:

- MPOBEPKY U YTOUHEHUE 3HAHUIL, MOJYUEHHBIX Ha JICKIIMSIX ;

- pa3BUTHE YMEHUN U HaBBIKOB IMCKYCCHOHHOTO OOCYKICHHS BOIPOCOB MO yUeOHOMY MaTepHaiy
JUCIUIUTMHBL, BEIPAaOOTKH COOCTBEHHOM MO3UIIUY IO aKTyaJIbHBIM BoIpocaM (IipobdiieMam);

- TMOJBEACHHE WTOTOB 3aHATUH (pe3yiabTaTbl TECTUPOBAHUS, TIOTOBHOCTh OTYETOB IO
MPAKTUYECKUM 3aHSITHUSIM, TOTOBHOCTH JOMAIIHUX 33/JaHUN, BBIOJHEHHBIX B XOJ€ CaMOCTOSTENIbHOM
paboThI).

[TpuBOIATCS KOHKpPETHBIE METOJUYECKHE yKa3aHUs UIg 00yJaroIlIUXcs MO MOJArOTOBKE JOKIaza,
BBINTOJIHEHUIO pedepaTta Ui 3cce, TpeOOBaHMs K UX 0(OPMIICHUIO, TOPSAIOK CAAYH.

10.4 MeToau4ecKue yKa3aHMs 10 CAMOCTOATE/IbHOM pa6oTe 00y4YaloLuxcs

CamocrosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0yUalOIEerocs: K ayIMTOPHBIM 3aHATUSAM U
MEpOIPUATHSIM TEKYLIETO KOHTPOJS W NPOMEXKYTOYHOW aTTeCTallud MO H3Y4aeMOH JMCIHILIMHE.
P€3y.]H)TaTI)I ITOH MMOATOTOBKH MPOABIIAKOTCA B AKTUBHOCTH 06yqa10mer0cs1 Ha 3aHATHUAX U B KAa4CECTBEC
BBITTOJTHEHHBIX NPAKTHYECKUX 33JJaHUI U APYTUX (OPM TEKYIIEro KOHTPOJISL.

B mpouecce camoctosiTensHOW pabOTHl PEKOMEHIYETCS MPOpadOTKa MaTepUaIOB JIEKIMHA I10
Ka)XJ0W NPOHIEHHON TeMe, a Takke M3y4eHHE OCHOBHOW yueOHOW M CIpaBOYHO-OMOIMOrpaduuecKon
JUTEPaTyphl, IPEACTABICHHON B pa3zeie 6.

Jlns BBIMOJIHEHHS CAMOCTOATENFHOM pabOThl NPU HM3YYEHHHM AMCHHUIUIMHBI CTYISHTHI MOTYT
MCTIOJIB30BATh CIEIHMATM3UPOBaHHbBIE ayAUTOpuH (cM. Tadi. 9.1), 060pyaoBaHNE KOTOPBIX 00ECIeunBaeT
noctyn uepe3 «/HTepHET» K DIEKTPOHHOH WH(POPMAIMOHHO-00Pa30BaTEILHON Cpele HHCTHTYTa M
AJIEKTPOHHOW OHMONMMOTEYHON cHcTeMe, TI/Ie pacrojiaralorcsi y4deOHble W y4eOHO-METOIUYECKHE
MaTepualibl, KOTOPbIE MOTYT OBITh MCIIOJIB30BAHbI JUISl CAMOCTOSITEIIBHOM PabOTHI.

Jnst oOyuaromuxcs 1mo 3a04Hoi (opMe 00yUeHHUsT CaMOCTOsITENIbHAsT paboTa SIBISETCS OCHOBHBIM
BUJIOM Y4eOHO! AeATeNbHOCTH.

10.5 MeToauuyecKkue yka3aHus AJ1s1 BoinnosiHeHUus: PT'P

[TpuBOIATCS KOHKpPETHBIE METOAMYECKHE YKa3aHUs [Uisi OOydaroluXcsi MO BBIMOJTHEHUIO
pacdeTHo-TpaduuecKoit paboThl, TPeOOBaHUS K €€ OPOPMIICHHUIO, MTOPSAOK CIAUH.

10.6 MeToauyecKHe yKa3aHUs MO 06ecneYyeHrI0 06pa30BaTe/JIbHOr0 mpouecca

1. IlonoxxeHne MO BUAY JEATENBHOCTH «MeToAMYECKHE PEKOMEHJAIUU K JIEKIMOHHBIM U
MpaKTUYEeCKUM 3aHATUAM 1o aucuurmmaey HITY TIBJ 11.6/145-23 ot 27 depans 2023 .
DnexkTpoHHbI aapec: https://api.nntu.ru/sveden/files/000651.pdf

2. IlonoxeHue 1o BUAY JEATENBHOCTH «METOJMUECKHEe pPEKOMEHAAuH Mo O(OpPMIICHUIO
npakTudeckux pador obywarommxcs» HI'TY TIBJ 11.6/146-23 ot 27 ¢espans 2023 r. DieKTpOHHBII
anpec: https://api.nntu.ru/sveden/files/000653.pdf

3. Ionoxenne To BHUIY ACATEIBHOCTH «METOOMYECKHE PEKOMEHIAIMH MO OpPTaHMW3aluu |
TUTAHUPOBAHHIO CaMOCTOSTENbHON paboTsl cTyneHToB no aucuurumnae» HI'TY TIBJ] 11.6/148-23 ot 27
deBpans 2023 r. DnexTpoHHBIN anapec: https://api.nntu.ru/sveden/files/000654.pdf

4. TlonoxeHue MO BHUAY JEATEIBHOCTH «MeTOaUYecKne pEeKOMEHIAlUd IO TNPUMEHEHUIO
MHTEPAKTUBHBIX (OPM, METOI0B U TexHosorui ooyuenus» HI'TY TIBJI 11.6/144-23 ot 27 deppans 2023
r. DIEeKTPOHHEIN afpec: https://api.nntu.ru/sveden/files/000650.pdf
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