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1. IIEJIU 1 3AJJAYH OCBOEHHUA AUCHUIIVIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

Llenb n3ydenus aucuUIUIMHBI «MaTemaTtuka» — (GOpMHUPOBAHUE JIMYHOCTU CTYJEHTOB, pPa3BUTHE
MHTEJUIEKTA U CIIOCOOHOCTEH K JIOTMYECKOMY M JITOPHUTMUYECKOMY MBIIIJICHUIO, 00y4eHHE OCHOBHBIM
MaTEeMaTUYECKUM IOHATHAM M METOAAM MAaTeMAaTHYeCKOr0 AaHalu3a, AaHAJIUTUYECKOW TIE€OMETpUH,
JUHEWHOW anreOpbl, HEOOXOIUMBIM JIJIsl aHAIM3a U MOJICIIMPOBAHUS MPOLIECCOB U SIBJICHUN IPU TOUCKE
ONTUMAJIbHBIX PELICHUN MPAaKTUYECKUX 3a]ad, METoJaM 0O0pabOTKU U aHaIM3a pe3yJbTaTOB YUCIECHHBIX
JKcIepuMeHTOB. Llenp mpenogaBaHusl NPUKIAIHBIX Pa3J€NoOB JUCLUUIUIMHBI COCTOMT B TOM, 4YTOOBI,
UCIIOJIb3YSl TEOPUIO U METO/Ibl HAYYHOT'O TIO3HAHMSI, OBJIAI€Th OCHOBHBIMM IOHATUSAMH, ONIPENCICHUSIMU U
METOAAMH BBICHIEH MaTeMaTHKH, HEOOXOJWMBIMH ISl pelIeHHs 3agad; OOy4YHThb CTYACHTOB
MaTeMaTHYECKUM METOAaM HPUHATUS pPELICHUH, HEOOXOIUMBIM IPU PELICHUU 3ajad ONTUMH3ALMH,
BO3HUKAIOIIMX BO BCEX 00JIACTSX YEIOBEYECKOM NeATEIbHOCTH.

1.2. 3aja4M 0CBOeHUs JUCLUIIMHBI (MOAYJIA)

3&,[[3‘11/1 JAUCHUITIIMHBI «Marematuka» — PACKpPBITh pOJIb M 3HAYCHHUE MATEMAaTHUYCCKHX MCTOI0B
HCCIICAOBAaHMUA ITPHU PCIICHHUU IMPAKTUUYCCKHUX 3adad; O3HAKOMUTHL C OCHOBHBIMH IMOHATHAMHU U MCTOAAMU
KJIAaCCUUECKOM U COBpeMeHHOﬁ MAaTEMaTUKH; HAYUUTh CTYACHTOB IIPUMCHATHL MCTOAbl MATEMATHICCKOI'O
aHaJIM3a I IMIOCTPOCHUSA MATEMATUICCKUX MOIIGJICﬁ PCAIBHBIX ITPOLCCCOB U SIBIICHHI.

2. MECTO JUCHUILJIMHBI (MOAYJIfI) B CTPYKTYPE OBPA30OBATE/IbHOM
ITPOTPAMMbI

JucnuminmHa «MaTeMaTuka» OTHOCUTCS K 00s3aTenbHoi yactu OI1 BO.
Hucturnnuna 6a3upyeTcs Ha 3HaHUAX 10 MaTeMaTHKE B 00beMeE Kypca CpeHe IIKOJIbI.

PesynbTarbl 00yueHMs, MOJIYYEHHbIE NIPU OCBOCHMM JUCLMILIMHBL, HEOOXOAMMBI MPU U3y4YEHUU
cleAyomux aucuumuing «Pusukay, «MHpopmatukay, «Puszndeckre OCHOBBI MOJIydeHHUs] HHPOpMaIUn,
«[lpuknanHas  MmexaHuka»,  «OuekTporexHuka»,  «Teopernueckas  mexaHuka»,  «OCHOBBI
aBTOMAaTHYECKOI'O YIIPaBJICHUS» U MPH BBIIIOJIHEHUH BBITYCKHOM KBATM(UKALIMOHHON pabOTHI.

PaGouass mporpamma aMCIUIUIMHBI «MaTeMaTuka» Ui WHBAJIUIOB W JIMI] C OTPAaHUYCHHBIMHU
BO3MOYKHOCTSIMH ~ 3JIOPOBbSI  Pa3padaThIBaeTCS  WHAMBHIYaIbHO C  y4€TOM  OCOOCHHOCTEH
HCI/IXO(bI/I?;I/I‘-ICCKOFO PasBUTHA, HWHAWBUAYAJIbHBIX BO3MOXXHOCTE H COCTOSHHUSI 3A0pPOBbA TaKHUX
00y4aroImxcs.

3. KOMIIETEHIIUHX OBYYAIOLIETr0oCA, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tpouecc wm3ydeHus IUCHUIUIMHBI «MareMaTuka» HampaBlieH Ha (OPMHUPOBAHUE 3IIEMEHTOB
yHuBepcanbHOU kommneTeHnu YK-1 u obmenpodeccuonanpuoit komnerennuu OITK-1 B cooTBeTCTBUY C
OIT BO no nampasiienuto nmoarorosku 12.03.01 «IIpubopocTpoeHuey.

Ta6muia 3.1 — ®opMupoBaHHE KOMIIETCHIINI TUCIUIUIMHAMEI

Ko koMneTeHuMu/HauMeHOBaHUe CeMmecTpbl (pOPpMUPOBAHUS TUCIUTITUHBI.

JUCIHUILIHH, Komnerenuun 6epyrest u3 YII no HanpaBJ/ieHHI0 OATOTOBKHU faKajaBpa
(hopMHUPYHIINX KOMIIETEHIINI0 COBMECTHO 1 | 2 3 | 4 | 5 | 6 | 7 | 8
YK-1
dusnka + +
Wudopmartnka + +
Maremaruka + + +
Dunocodus +
HO)IFOTOBKa K mpoueaype 3a1uThl 1 3al1UuTa
BKP
OI1K-1
Xumust +
dusnka + +
MarepuasaoBeieHUE U TEXHOJIOTUS + +




Koa xoMneTreHIuu/HAaNMeHOBaHHe
JAUCHUTIIINH,
(opMHUPYIOIIHX KOMIIETEHIHIO COBMECTHO

Komnerenuumu oe

CemecTpsl GOopMHPOBAHUS AUCHUILIHHBI.

yrcsa u3 YII no HanpaBJieHHI0 NOATOTOBKH 0aKajaBpa

1

2 3

4 | 5

6

7 | 8

KOHCTPYKIIMOHHBIX MAaTEPHAJIOB

Maremaruka

+

+ +

HaueprarenbHas reoMeTpuUs U HH)KCHEpHAS
rpaduka

O3HaKOMHTEIIbHAS TIPpaKTHUKa

dusnyecKre OCHOBHI ITOIYICHUSI
nHpOpPMAUH

+

+

[IpuknanHas MexaHUKa

TeopeTuueckasi MEXaHUKA

DIeKTPOTEeXHUKA

OCHOBBI aBTOMATHYECKOTO YHpaBJICHUA

+ 4|+ |+

+ [+ [+ [+

OCHOBBI ITPOSKTHUPOBAHNUS TIPUOOPOB U
CHCTEM

l'ocynapcTBeHHAs! HTOTOBAsI ATTECTAIHS

[oxroToBka K mpoIeype 3aIUThl U 3aIIATa
BKP

[lepedeHs muaHUPyEeMbIX PE3YJIbTATOB OOYUYECHHS 1O NUCHMILIMHE «MaTtemMaTHka», COOTHECEHHBIX
C IIaHupyeMbIMU pe3ynbraTtamu ocBoenus OIl, mpencrasiex B Tadu. 3.2.

Tabmuna 3.2 — [lepedeHp IUTAHUPYEMBIX PE3yJIbTATOB OOY4YEHHUsS IO JUCHUUIUIMHE, COOTHECEHHBIX C

INIAaHUPYCMBbIMHU PE3YJIbTaTAMH OCBOCHUS OI1

Kon Koxa n Haumenosanue
Y HaMEHOBaHHE WHAWKATOpa TOCTIKEHUS [TmarupyeMble pe3yabTaThl O0YICHHUS IO AUCIUILIIHE
KOMIICTCHI[UU KOMIICTCHI[UU

VK-1 YK 1.1 3HaTh: Ymern: Baaners:
Cnocoben AHanu3upyeT  3amady, | — OCHOBHBIE - peuaTh TUTIOBBIE — pelaTh TUIIOBBIC
OCyHIeCTBHHTI: IIOUCK, BBIACIIAA ce 6aSOBLIe TIIOHATUS U METOAbI 3aa44 110 OCHOBHBIM 3aa44 110 OCHOBHBIM
KPUTUYCCKHUN aHAJM3 U | COCTABIISIOIINE, MaTeMaTHYECKOTO pasnenam Kypca, pasnenam Kypca,
CUHTE3 HH(POPMAIIUH, OCYILIECTBIIACT aHamu3a, TUHCHHON | MCIOJB3Ys HCTIONB3Ys
HpI/IMCHSITI) JCKOMITIO3UIIUIO 3a1auyn anre6p1>1, 3JICMCHTOB MATECMAaTUYCCKHUC MAaTEMAaTUYCCKHUC
CHCTCMHLIﬁ moaxon MaTeMaTH‘-IeCKOﬁ MECTOIHbI. MECTOABI.
JUTS PELICHUS JIOTHKH,
[TOCTaBJICHHBIX 3a/1a4 TudepeHIraTbHBIX

YpaBHEHHUIA, TEOPUH

BEPOSITHOCTEN U

MaTeMaTH4EeCKOi

CTAaTUCTHUKH.
OIIK-1 NOIIK 1.1 3Harh: YMeTh: Baagers:
CHOCO6€H HpI/IMeHHTB HpI/IMeHSIET 3HAHUA — OCHOBHBIC — HpI/IMCHﬂTL — MeTOaaMu
eCTeCTBeHHOHay‘IHI)Ie METOO0B TIIOHATUS U METOAbI MATCMATUUYCCKHUEC HOCTpOCHI/IH
u 06IJ_IGI/IH)KCHepHI)Ie MATEMATUYCCKOI'O MAaTEMATUYCCKOI' O METObI HpI/I MaTeMaTH‘IeCKOﬁ
3HaHUs, MCTOIbI aHaJiIu3a u aHaJin3a, HHHei/’IHOf/'I peHIEHI/II/I MOACIN TUITOBBIX
MaTEMaTUYECKOTO MOJIEJINPOBAHYSA B anreOpsl, MEMEHTOB | MPO(eCcCHOHATBHBIX po¢eCcCHOHATBHBIX
aHajau3a u WH)XEHEPHOU MaTeMaTH4EeCKOi 3a7a4 IMOBBIIICHHOM 3a7a4 u
MOJICIIUPOBAHHS B JIeITeIbHOCTH JIOTHKH, CJI03KHOCTH. COJlepKaTEIbHOM
WH)XEHEPHOU TudepeHITraTbHBIX HHTEpIpETauN
JIeITEeILHOCTH, YpaBHEHHUIA, TEOPUH MTOJTyYCHHBIX
CBSI3aHHOM C BEPOSATHOCTEH U pe3yIBTATOB.

HMPOEKTUPOBAHUEM U
KOHCTPYHUPOBAHHEM,
TEXHOJIOTHUSIMH
MIPOM3BOJICTBA
prOOpPOB U
KOMILJICKCOB
MIMPOKOTO HA3HAYEHUS

MaTeMaTHYEeCKON
CTaTUCTHKH.




4. CTPYKTYPA U COAEPXXAHUE JUCHHUIIJIMHBI (MOAYJIA)

4.1 PacnpepaesneHue TPYAOEMKOCTH AUCLHMIIJIMHBI

ceMecTpam

no BHAaM pabdoT mno

OO0mast TpyI0E€MKOCTh AUCUUILUIMHBI cocTaBisieT 15 3a4. en. nnu 540 vacos, pacnpeseneHie 4acoB

0 BUIaM paloT [0 ceMecTpam InpeacTaBieHo B Taduuie 4.1.

Tabmuma 4.1 — PacnpezneneHne TPyIOEMKOCTH IUCHUILIMHBI MO BHJAAaM padOT IO CEMEeCTpaMm IS

CTY/ICHTOB OYHOM / 3204HON (hOpMBI O0yUECHHUS

TpyaoeMKOCTb B yac

Bun y4ue6HO# paboTsl Bcero B T.4. mo cemectpam
4ac. 1 cemectp | 2 cemecTp | 3 cemectp
(DOPMAT M3YHCHH HCIHTIHHGT C HCIOJIb30BaHUEM JIICMECHTOB 3JIEKTPOHHOTO
00yueHUs

OO0mas TPYA0EMKOCTh JUCIUIUIMHBI [0 YYCOHOMY IUIaHY 540/540 171/170 261/190 108/180
1. KonrakTHas pa6ora: 238/73 93/22 107/28 38/23
1.1. AyauTopHas pagoTa, B TOM 4YHCJIe: 228/62 90/18 104/24 34/20
3aHsTHS JICKIIMOHHOTO THMa (J]) 102/24 36/6 50/12 16/6
3aHATHA ceMuHapckoro tuna ([13 — ceMuHapsbl, MpaKTUYECKHe 126/38 54/12 54/12 18/14
3aHATHUS U Ap.)
nabopatopHsle pabotsl (JIP)
1.2. BHeayauTopHasi, B TOM YHCJIe 10/11 3/4 3/4 4/3
KypcoBast pabota (npoekt) (KP/KIT) (koHCynbTaIMsl, 3a11Ta) -2 -/1 -1
TEKYIIUH KOHTPOJIb, KOHCYJIBTAIMH 110 TUCIUIITHHE 4/6 1/2 1/2 2/2
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 6/3 2/1 2/1 2/1
2. CamocrositesabHasi pagora (CPC) 302/467 78/148 154/162 70/157
pedepat/acce (MOATOTOBKA)
pacuérHo-rpaduyeckas pabora (PI'P) (monroroska)
KOHTPOJIbHAS paboTa -6 -3 -3
Kkypcosas pabora/npoekt (KP/KII) (moaroroska)
CaMOCTOSITEIbHOE U3yUICHHE Pa3IeIoB, CAMOIIOArOTOBKA (MpopaboTka
1 OBTOPEHHE JICKIHOHHOTO MATepuasta i MaTepHana y4EOHUKOB U 194/353 42/109 118/123 34/121
yueOHBIX TOCOOUH, HOATOTOBKA K JJa0OPATOPHBIM U MPAKTHYECKUM
3aHSTHAM, KOJUIOKBHYM H T.JI.)
IoaroToBka K 9k3aMeny (KOHTPOIb)* 108/108 36/36 36/36 36/36
IToaroToBKa K 3a4eTy / 3a4eTy ¢ OIEHKOH (KOHTPOJIB)

4.2 CoaepxaHue JUCLUILIUHBI, CTPYKTYpUPOBaHHOE MO pa3jesaM, TeMaM

Tabnuua 4.2 — CoznepxkaHue AUCHUILIUHBI, CTPYKTYPUPOBAHHOE 1O TeMaM, /sl CTYAEHTOB OYHas/ OYHO-

3a04Hast/3a0uHast (GOpMbl 00yUEHHS

Bunapl yueoHoii padoThl (ac)
IInanupyemsie KonTakTHast
(KOHTpOJIUpYeMbIe) padora E g
pe3yabTaThl 2 E
ocBoeHus: Kox VK; HaunmeHoBaHMe pa3ienoB, TeM - £ S = Bup CPC
OIIK; K n pasacion, - | E.|E.| EE "
HHINKATOPBI = E" E| 2F 5=
JOCTHKEHHUSA 2 8 \§ =] S S
KOMIIeTeH M = 8 = z S 8 g
< (="
= =
1 cemecTp
VK-1 Pazpgen 1. DiieMeHTHI JINHETHOI aJaredpbl
NYK 1.1 Tema 1.1. Marpuiisl 1 1eHCTBHS Hal HUMH. 12/2 4/10 | IHomroroBka K
OIIK-1 Tema 1.2. Onpesienuresib MATPHILIBI U €r0 CBOWCTBA. JIEKLIUAM
HOIIK-1.1 Tema 1.3. Berunciienue onpenenureei. [6.1.1], [6.1.2],
Tema 1.4. O6paTHas MaTpuia. Berurcnenue [6.2.1]
00paTHOW MAaTPHIIBI C TOMOIIBIO OMPEIACITUTEIIS.
Tema 1.5. Cuctemsl TuHEHHBIX ypaBHeHUH. [IpaBuiio
Kpawmepa.




Tema 1.6. Mertox 'aycca

Tema 1.7. Pemenne cucteM M ypaBHEHUH ¢ N

HeusBecTHbIMU. Teopema Kponekepa-Kanenaun

Ipaktrueckas padora Ne 1. Martpuiipl, 1eHCTBUS HAJ 16/6 | 6/10 | ITomroroBka K

HHUMU. MPaKTHYECKUM

[MpakTryeckas padora Ne 2. Onpenenureny. 3aHATUAM

[Mpaktryeckas padbora Ne 3. [Ipumenenune Teopun [6.1.1], [6.1.2]

OTIpEeCTIUTEICH. [6.1.9], [6.2.1]

[Mpaktnyeckass padora Ne 4. CucteMbl JIMHEHHBIX

ypaBHeHuil. [Ipasuno Kpamepa.

Merop 'aycca

[paktnaeckas padora Ne 5. Panr marpurisr. Teopema

Kponekepa-Kaneniu.

[paxtraeckas padora Ne 6. OTHOPOIHBIE CHCTEMBI

JIMHENHBIX YPAaBHEHUM.

[paxtraeckas pabora Ne 7. HeogHOpOIHBIE CHCTEMBI

JIMHENHBIX YPAaBHEHUM.

[MpakTuyeckas pabora Ne 8. MatpuuHble ypaBHEHHS.

Pemenue cucrem JIMHENHBIX YPaBHEHUI MaTPUYHbBIM

METOJIOM.

Hroro no 1 pasneny 12/2 16/6 | 10/20

Paspen 2. DileMeHTbI BEKTOPHO# aJ1redpsbl

Tema 2.1. Bextopsl. Onepannu HaJl BEKTOPaMH. 2/1 2/10 | IToaroroBka K

Tema 2.2. BekTOpHBIE IPOCTPAHCTBA JIEKIUAM
[6.1.1], [6.1.2],
[6.2.1]

[paktuyeckas padora Ne 9 Bektopsl. Onepaunu Haj 2/1 2/10 | IMoaroroBka K

BEKTOPaAMH. MIPAKTHYECKUM
3aHATHAM
[6.1.1], [6.1.2]
[6.1.9], [6.2.1]

Hroro no 2 pa3zgeny 2/1 2/1 4/20

Paspnen 3. AnannuTuyeckasi reomeTpust

Tema 3.1. AHanuTHYECKast TEOMETPHS Ha IIOCKOCTH 2/- 4/10 | IHoxroroska K

U B IPOCTPAHCTBE JIEKIUSM

Tema 3.2. CoOCTBEHHOTO 3HAYEHHUS ¥ COOCTBEHHOTO [6.1.1], [6.1.2],

BEKTOPA. [6.2.1]

Tema 3.3. KBagpatuynsie GopMbl U QyHKIUH

IMpakTuyeckas pabora Ne 10 AnanmuTuueckas 4/- 4/10 | TTomroroBka K

reoMeTpusl MPaKTHYECKUM

IIpaktudeckas padora Nell. CoOcTBeHHBIE 3HAUECHUS 3aHATUAM

U COOCTBEHHBIE BEKTOPBI. [6.1.1], [6.1.2]
[6.1.9], [6.2.1]

Hroro no 3 pasneny 2/- 4/- 8/20

Pa3gen 4. BBenenune B MaTeMaTHYeCKHIl aHAIN3

Tema 4.1. MuoxecTsa. 4/1 2/10 | IMoaroroBka K

Tema 4.2. [TocnenoBaTeIbHOCTH. JIEKLIUAM

Tema 4.3. IIpeaen mocien0BaTeIbHOCTH. [6.1.3], [6.1.4],

Tema 4.4. Yucio e. [6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

ITpakTryeckas pabora Ne 12 MHuoxxecTsa. 4/1 2/10 | INoaroroBka K

IMpakTryeckas padora Ne 13 IIpenen MPAaKTUYECKUM

TIOCJIE/I0BATENLHOCTH. 3aHATHAM
[6.1.3],[6.1.4],
[6.1,7],[6.1.8],
[6.1.9],[6.2.4],
[6.2.5],[6.2.6]

Hroro no 4 pasneny 4/1 4/1 4/20

Pazgea S. Ilpeaesn u HenpepbIBHOCTb (PyHKIMIT OIHO¥ IeiicTBUTEIbHOI epeMeHHO.

Tema 5.1. DiemMenTapHbie QYHKIHH. 8/1 4/5 | TloaroroBka K

Tema 5.2. [Ipenen GpyHKINN OTHON NEHCTBUTEIHLHOM JICKLIMSM

TIepEeMEHHOI. [6.1.3], [6.1.4],

Tema 5.3. Teopemsl 0 npejene GpyHKIHHT [6.1,7], [6.1.8],

Tema 5.4. 3ameuaTeNbHbIC IPEACIBI U UX CIEICTBUS [6.2.4], [6.2.5],
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Tema 5.5. beckoneuno mMaiple 1 6ECKOHETHO
Oonpimme GpyHKIUU. TeopeMbl

Tema 5.6. HenpepbIBHOCTh QYHKIIMH OTHOM
JIEUCTBUTEIILHON ITepeMeHHON. TouKH pa3pbiBa.
Tema 5.7. CBolCTBa HETIPEPHIBHBIX (YHKITHI

Tema 5.8. PaBHOMepHas HENPEPHIBHOCTH (PYHKITMH U
teopema Kanropa.

Tema 5.9. HenpepbIBHOCTE CITOKHOM ¥ 00paTHOU
GyHKIUH.

[6.2.6]

[paktryeckas padora Ne 14. [Ipenen pyHkuun
[MpakTryeckas padbora Ne 15. 3ameuarenbHble
TIPEe/IeIbl

[Ipaxtraeckas padora Ne 16. Cinenctus 2-ro
3aMeuaTeNnbHOTo Mpezesa

[paktrueckas padora Ne 17. PazHsre mpeneds.
BeckoHeuHO Manble 1 OECKOHEYHO OOIIBIINE
¢GbyHKIHN.

[paxtraeckas padora Ne 18. OgHOCTOpOHHNE
npeaensl. HerpepbiBHOCTh yHKINU.

10/2

6/6

ITonroroBska k
MIPaKTUYECKUM
3aHATHIM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Hroro nmo 5 pasneny

8/1

10/2

10/11

Pa3gen 6. Iuddepenunposanne GyHKIMHA OHOM NepeMeHHOI

Tema 6.1. JIuddepenmupoBanue (QyHKIHH OTHOU
NIEPEMEHHOM.

Tema 6.2. OcHOBHBIE TEOPEMBI TEOPHU

i depeHnmpoBanyst QyHKIUH OJJHOH IIEpEeMEHHOM.
Tema 6.3. [IpousBoanas GpyHKIMU

Tema 6.4. Tuddepennman GyHKINHI U €T0
IIPUMCHEHHE.

Tema 6.5. [IpowsBognbie u nudGepeHITHaIb BEICIIIX
TIOPSIIKOB.

Tema 6.6. [Ipumenernune Teopuu audHepeHITUPOBAHASA
(YHKIMY OJHOU IIEpEMEHHOH.

8/1

2/8

IToxroroBska x
JIEKIUSIM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

[paktuueckas pabora Ne 19. Jluddbepeniupoanue
(GYHKIMY OJHOU TTIEPEMEHHOM.

IMpaktuyeckas pabora Ne 20. IlpoumsBoanas
¢byHKIMHY, 3aJaHHON napameTpudecku. [IponsBoHas
HesiBHOW (QyHKIMHU. Jlorapupmudeckas mpou3BOaHAsS
[paktnueckas padora Ne 21. VpaBHeHHs
KacaTenbHOH 1 HopMmaii. uddepernnan GpyHKumm u
€ro NpUMEHEHHE.

[paktraeckas padora Ne 22. [Tpou3BOJHBIE BBICIITNX
TIOPSIIKOB

[paktraeckas padora Ne 23. TuddhepeHuanst
BBICIINX TIOPSKOB

IIpaxtrnueckas pabora Ne 24. ITpasuna Jlonurams.
IIpaktudeckas padora Ne 25. Dkcrpemym QyHKIIHM.
ITpomexyTku Bo3pacTaHus U yObIBaHUSA (QYHKIHH.
HawuGonbliee 1 HanMeHbllee 3HaUeHHE PYHKIUU
[IpaxTtudeckas pabora Ne 26. BrITyKIIOCTS,
BOTHYTOCTh (pyHKIWHU. ToUkH mepernda QyHKINH.
AcumnToTsl rpaduka GyHKINH.

[paktraeckas padora Ne 27. HccnemoBanue
(YHKIMH ¥ IOCTPOCHHUE rpaduKa.

18/2

4/10

ITonroroBska x
MPaKTUYECKUM
3aHATHIM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

HTroro no 6 pazaeny

8/1

18/2

6/18

KonTpoabnas padora

-3

Hroro 3a 1 cemectp

36
/6

54
112

42
/112

2 cemecTp

YK-1
NyK 1.1
OIlK-1
NOIIK-1.1

Paspnen 7. HeonpenejeHHbIii HHTErpaia ()yHKUMH OJHOM NepeMEeHHO

=t

Tema 7.1. KommuiekcHbIe uncia

Tema 7.2. HeonpeneneHHbIil HHTETpaa U €ro
CBONCTBA.

Tema 7.3. MeTos 3aMeHbI IIEPEMEHHBIX B
HEOIpeIeICHHOM HHTETpaje

Tema 7.4. IaTerpupoBanue 1Mo 9acTsM B
HeompeaereHHoM uHTerpaie. Knaccer QyHkmmid,

16/8

16/12

IToaroToBka Kk
JIEKIUAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]




HUHTETPUPYEMBIX 10 JACTSIM.

Tema 7.5. Teopust MHOTOWICHOB

Tema 7.6. IHTerprupoBaHne parMoOHaIbHBIX
GyHKITHH.

Tema 7.7. laTerpupoBaHue MpocTedmmx apodei
Tema 7.8. Meron Octporpanckoro.

Tema 7.9. UHTerpupoBanue ApoOHO-PAIIMIOHANIBEHON U
KBaJIpaTU4YHON MPPaMOHAIBHOCTEH.
JuddepeHnuanbHpii ONHOM.

Tema 7.10. WUuTerpupoBaHue TPUTOHOMETPUYECKUX
(YHKIMH ¥ BBIPAXKESHUH.

[pakTryeckas padora Ne 1. KoMrurekcHble uncia
[IpaxTraeckas pabora Ne 2. HeonpeneneHHBIH
uHTerpan. MeTo 3aMeHbl IEPEMEHHOM.
[Ipaktraeckas padora Ne 3. MHTEerprpoBaHue mo
JACTSIM.

[paktnaeckas padora Ne 4. IaTerprpoBanue 1poOHO
- pannoHaIBHBIX (yHKIUH (MeToa HeolpeaeIeHHBIX
K03(h(pULHEHTOB)

Ipaktrueckas padora Ne 5. IHTerpupoBanue IpooHO
- palOHAIBbHBIX (DYHKLUHA

[Mpaktuyeckas padora Ne 6. HrerpupoBanue
HEKOTOPBIX HPPALMOHAIIBHBIX (YHKLIHIT
[Mpaktuyeckas padora Ne 7. lHTerpupoBanue
UPPALMOHATIBHBIX BEIPAKECHUH

[paktraeckas padora Ne 8. IHTerpHpoBaHne
TPUTOHOMETPUYECKUX (PyHKIHMI.

[paktraeckas padora Ne 9. laTerprpoBanne
TPUTOHOMETPUYECKUX BBIPRKECHHH.

18/8

16/12

IToxroroBska k
MIPaKTUIECKUM
3aHATHAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Hroro no 7 pazgeny

16/8

18/8

32/24

Paznen 8. OnpenesieHHbI MHTerpaJ (pyHKIMH 0JHOI MepeMeHHOM

Tema 8.1. OnpesiesieHHbI UHTETPaJ U €ro CBOMCTBA.
Tema 8.2. Cymms1 [lapOy.

Tema 8.3. Kmaccel ¢GyHKUWiH, HWHTErpHPYEMBIX IO
Pumany

Tema 8.4. OnpenerneHHBI HHTETpal ¢ MEPEMEHHBIM
BEPXHUM IIPEACIOM

Tema 8.5. OcHoBHas (¢opMyna HHTETPATBLHOTO
NCUYHUCIICHUS

Tema 8.6. 3amena nepeMEeHHBIX U HMHTEIPHPOBAHHE
IO YacTsIM B OINpPEJICJICHHOM MHTErpaje

Tema 8.7. HecoOcTBeHHbIe MHTErpaiibl. CXOIUMOCTh
HECOOCTBEHHBIX MHTETPAJIOB.

Tema 8.8. CrnpsimisieMble KpHUBBIE.
IJIOCKOM KPUBOM.

Tema 8.9. Ksampupyemsie ¢urypsr. Ilromanp
mwiockoi  ¢urypel.  [lnomans  KpHUBOMWHEHHOM
Tpamnennuy 1 KpUBOJIMHEHHOTO CEKTOpa

Tema 8.10. Kyoupyemsre tena. O6beM Tema. O0beM
TeJ1a BpaleHusl.

Jnuna nyru

12/1

14/12

ITonroroBska k
JIEKLIUSM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

[pakrraeckas padora Ne 10. OnpeneneHHBIN
HHTErpaji. 3aMeHa epeMEeHHBI B OIPEeIeTICHHOM
HHTETpaie

IIpaktuaeckas padora Ne 11. OnpeneneHHbIi
nHTerpai. MHTEerpupoBaHmue 1o 9acTsIM B
OTIpe/IeIICHHOM HHTErpaie.

[Ipaxtrnueckas padora Ne 12. HecobcTBeHHBIE
WHTETPaJIbI.

[pakTraeckas padora Ne 13. [Tnomamu IOCKIX
uryp.

[MpakTryeckas padora Ne 14. [lnuHa 1yru KpUBOM.
ITpakTryeckas padbora Ne 15. OObemblI TelL.

12/4

14/15

IToxroroska x
MIPaKTUYECKUM
3aHATHSIM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

HTroro no 8 pazneay

12/1

12/4

28/27

Pa3gen 9. Iuddepenunaibuoe ncuncieHue GyHKIHA
nepeMeHHbIX.

i HECKOJIBbKHX

JeHCTBUTEILHBIX

Tema 9.1. ®yHKIUKM MHOTUX TIEPEMEHHBIX.
Tema 9.2. [Ipenen u HeNPepbIBHOCTH QYHKIHH

6/2

10/12

ITonroroBka x
JIEKLIUSM




MHOT'HX IIEPEMEHHBIX. [6.1.3], [6.1.4],
Tema 9.3. JluddepeHimpyeMocTs GpyHKIUH [6.1,7], [6.1.8],
HECKOJIbKUX IIEPEMEHHBIX. [6.2.4], [6.2.5],
Tema 9.4. [luddepeHipoBaHue CI0KHON ()yHKIIAH [6.2.6]
HECKOJIbKUX MTepeMeHHbIX. JluddepeHnnanst
(GYHKIUHM MHOTHX IIEPEMEHHBIX.
Tema 9.5. [Ipou3BoHas o HaNpaBJICHUIO U
IPaJMEHT CKAISIPHOTO OIS,
Tema 9.6. [IpousBoansie n audhepeHuaIb BBICIINX
MOPSAKOB.
Tema 9.7. [Ipumenenue audpepeHIpyeMocTr
(YHKIMH HECKOJIBKUX NIEPEMECHHBIX.
IMpaktuueckas padora Ne 16. [Ipexer, 8/2 | 10/14 | MoxaroroBka K
HETPEPEIBHOCTH U A hepeHpoBanne QyHKIIUI MIPaKTUIECKUM
MHOTHX [EPEMEHHBIX. 3aHATHAM
IMpaktuyeckas pabora Ne 17. Tuddepenunposanme [6.1.3], [6.1.4],
CITOXHBIX (DYHKITHH MHOTHX TIEPEMEHHBIX [6.1,7], [6.1.8],
IMpaktuyeckas pabora Ne 18. TIpousBojHbie 1 [6.2.4], [6.2.5],
i depeHnransl BRICIIUX MTOPSIIKOB [6.2.6]
Ipaktruueckas padora Ne 19. Dkcrpemym (HyHKIIMA
MHOTHX MEPEMCHHBIX.
Hroro no 9 pasneny 6/2 8/2 | 20/26
Paznen 10. KpaTHble HHTerpaJbl.
[Mpaktuyeckas padbora Ne 20. J/[BoiiHOl MHTETpaI. 8/1 8/10 | IToaroroBka K
[paktuueckas padora Ne 21. TpoiiHoi HHTErpaUL. JIEKIUSAM
[pakTuyeckas padora Ne 22. 3aMeHa IepeMeHHBIX B [6.1.3], [6.1.4],
KpaTHBIX HHTerpaax. [6.1,7], [6.1.8],
[Mpaktuyeckas pabora Ne 23. [IpuMeHeHHE KpaTHBIX [6.2.4], [6.2.5],
HHTErPajioB. [6.2.6]
[paktraeckas padora Ne 20. J[BoitHO#1 mHTETpAI. 8/2 | 10/10 | MoxaroroBka K
[paktuaeckas padora Ne 21. TpoiiHo# HHTETpaUL MIPaKTUYECKUM
[paktrdeckas padora Ne 22. 3aMeHa IEpEeMEHHBIX B 3aHATUAM
KpaTHBIX HHTErpaax. [6.1.3], [6.1.4],
[pakTuyeckas padbora Ne 23. [IpumeHeHne KpaTHBIX [6.1,7], [6.1.8],
HHTETpajoB [6.2.4], [6.2.5],
[6.2.6]
Hroro no 10 pasneny 8/1 8/2 | 18/20
Pa3nen 11. Psasr
Tema 11.1. Yucnossie psmsl. CBoiicTBa cxomsimuxcs | 8/2 10/10 | IMoxmroroBka K
YHCIIOBBIX PSJIOB. TEKITHSIM
Tema 11.2. [Ipu3Haku CXOAMMOCTH YUCIOBBIX PSIJIOB. [6.1.3], [6.1.4],
Tema 11.3. 3nakonepeMeHHbIe psibl. [Ipu3Hak [6.1,7], [6.1.8],
JleitOuuma. [6.2.4], [6.2.5],
Tema 11.4. ®yHKIHOHANEHBIC TTOCIEOBATEIIEHOCTH. [6.2.6]
Tema 11.5. ®dynkuonansHbIe psaasl. Kpurepuit
Komm.
Tema 11.6. CBoiicTBa paBHOMEPHO CXOSIIUXCS
PpSLIOB.
Tema 11.7. CtenieHHBIE PSABL.
Tema 11.8. PaznoxeHue 3JieMEHTApHBIX QyHKIMIL.
[Mpaktuyeckas padora Ne 24. Yucnossie psijibl. 8/1 | 10/16 | IMoaroroBka K
Heob6xonumbrii mpusHak. [Ipu3Haku cpaBHEHUS. NPAKTUYECKUM
IIpaktudeckas padora Ne 25. UnucnoBbIe psbI. 3aHATUAM
IMpuznaku Janambepa u Kormm. [6.1.3], [6.1.4],
[MpakTryeckas padbora Ne 26. 3HaKonepeMeHHbIe [6.1,7], [6.1.8],
psnsl. [Ipusnak JleiiOanma [6.2.4], [6.2.5],
[MpakTryeckas pabora Ne. 27. dyHKIMOHATIBHBIE [6.2.6]
psLIObL.
Hroro no 11 pazgeny 8/2 8/1 | 20/26
KonTtposbhas pagora -3
Hroro 3a 2 cemecTp 50 54 118
/12 /12 | /126
3 cemecTp
YK-1 Pa3gen 12. O0bikHOBeHHBIE qH( (epeHInaIbHbIC YPAaBHeHUs 1T0 mopsaka.
YK 1.1 Tema 12.1. [Inddepennpanbubie ypaBHEHHUS IEPBOTO 4/2 8/18 | IloaroroBka K
OINK-1 nopsiaka. OCHOBHbIE TOHSTHSI. JCKLHUAM
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HOIIK-1.1

Tema 12.2. YpaBHEHHS C Pa3ACIIAIOIINMUCS
HIePEeMEHHBIMHU.

Tema 12.3. OgHOpoaHBIC YpaBHEHUS 1-T0 MOpsaKa U
HPUBOIAIIHECS K HUM.

Tema 12.4. Ypasuenus bepryimm

Tema 12.5. YpaBHeHus B OJTHBIX Au(depeHnanax.
WHTerpupyromuii MHOXUTEIb.

Tema 12.6. VYpaBHeHHs mepBOro HOpsSKa, He
pa3peleHHBIX OTHOCUTENILHO IIPOU3BOAHOM.

[6.1.5], [6.1.6],
[6.1.10],
[6.2.3], [6.2.7]

[Mpaktuyeckas padbora Ne 1. luddepeniuansasie 4/4 8/20 | IToaroroBka K
YPaBHEHHUS C Pa3ACIAIONMMICS TEPEeMEHHBIMH. MPaKTHYECKUM
OnHopoubie aubhepeHInanbHbe ypaBHEHHS. 3QHATUIM
IMpaktuyeckas padora Ne 2. JInHeiHbIe [6.1.5], [6.1.6],
nuddepeHnnaIbHbie ypaBHEeHus 1T0 Topsiika. [6.1.10],
IMpaktuuyeckas pabora Ne 3. YpaBHEHHUS B TIOTHBIX [6.2.3], [6.2.7]
muddepernnanax

[Ipaxtraeckas padora Ne 4. YpaBHeHuUs He

Pa3peIIeHHBIC OTHOCHTENBHO IPOU3BOIHOM

Hroro o 12 pazaeay 4/2 4/4 | 16/38

Paznen 13. O6bikHOBeHHBbIE TH( G epeHInATbHDbIE YD

aBHEHHUs BbilIe 1ro nopsiika.

Tema 13.1. TuddhepeHnmansHble YpaBHEHHUS BBIIIE 5/2 8/12 | IMoaroroBka K
HIEPBOTO TOPSIIKA. JEKLIUAM
Tema 13.2. YpaBHeHuUs, 10y CKAIOIINE MTOHIKEHUE [6.1.5], [6.1.6],
nopsiaka. Ypasuenus Jlarpanxa u Kiepo [6.1.10],

Tema 13.3. JIuHeliHble OTHOPOHBIE U JINHEIHBIC [6.2.3], [6.2.7]
HeosHOpoAHbIe TuddepeHIranbHble ypaBHEHHS N -TO

HOpsAKA.

Tema 13.4. Cuctemsl muddepeHInaIbHbIX

YpaBHEHUI.

[Mpaktryeckas padora Ne 5. VpasueHus, 6/4 8/15 | IToaroroBka K
JIOIYCKAaIOLINe TIOHMKEHHE TTOpsaKa MPaKTHYECKUM
[Ipaktuueckas pabora Ne 6. JTuddepennmaabHbie 3aHITHIM
ypaBHEHHUS BBIIIEC IEpBOro mopsiaka. Meroa noxbopa [6.1.5], [6.1.6],
[Mpaktuyeckas padora Ne 7. luddepennuaipubie [6.1.10],
YpaBHEHHUsI BBIIIIE TIEPBOTO MOpPsiaka. MeToj Bapuaiuu [6.2.3], [6.2.7]
MOCTOSTHHBIX

[paktraeckas pabora Ne 8. Pemmenue

I depeHINaIbHBIX YPaBHEHHI IPH OMOLH PSIOB

[paktraeckas padora Ne 9. Cuctemsl

Qg depeHnnaNbHBIX YpaBHEHUH

Hroro no 13 pa3zneny 5/2 6/4 | 16/27

Pa3gen 14. Teopus BeposiTHOCTeil

Tema 14.1. Ucnoitanus u coObitua. OcHoBHble | 4/1 6/12 | IToxroroska K
OIpe/ICNICHUS. JEKLHAM
Tema 14.2. TeopeMbl CIIOKESHUS U YMHOXKEHHSI. [6.1.11],

Tema 14.3. ®opmysta nonHo# BepositHocTH. Dopmyrna [6.1.12],
baiieca. [6.2.6], [6.2.7],
Tema 14.4. TloBtopenne wucnbiTanuii. @Dopmyna [6.2.8]
bepnymnu. ®opmyna [lyaccona.

Tema 14.5. JlokampHas M HMHTETpajJbHAas TEOPEMBI

Jlannaca.

Tema 14.6. CnydvaiiHple BETHMYUHBI.  3aKOHBI

pacrpeaeneHus.

Tema 14.7. UucnoBble XapaKTEPUCTHKH CIy4aliHBIX

BEJTHYHH.

IMpakTryeckas padora Ne 10. Knaccuueckas 6/4 | 10/16 | IToarotroBka K

BEPOSATHOCTb, HIEMEHTHl KOMOWHATOPUKH.
ITpaktudeckas padora Ne 11. TeopeMbl CIOXKEHUS U
YMHOXCHUS

Ipaktuyeckas padora Ne 12, ®opmyia nonHou
BeposatHOocTH. @opmyina Baiieca.

Ipaktuueckas pabora Ne 13. ®opmyna beprysm.
®opmyna ITyaccona

IMpakTryeckas padora Ne 14. Teopems! Jlamnaca.
IMpakTryeckas padbora Ne 15. /luckperHsie u
HenpepbiBHbIe CB.

HpaKTI/I‘[eCKI/IM
3aHATUAM
[6.1.11],
[6.1.12],
[6.2.6], [6.2.7],
[6.2.8]
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IIpakrrueckas pabora Ne 16. HuciaoBbie
xapaktepuctuku CB
Hroro no 14 pasgeny 4/1 6/4 | 16/28
Pasnen 15. MaTemaTu4eckasi CTaTHCTHKA
Tema 15.1. Matemarudeckas cratuctika. OCHOBHBIC 31 6/14 | TloaroroBka K
TIOHSITHSL. TIEKITHSIM
Tema 15.2. OueHKH MapaMeTpoB PacIpeIeIICHHUSL. [6.1.11],
Tema 15.3. MeToBI TOTyYCHHUS OTICHOK. [6.1.12],
Tema 15.4. Perpeccun. [6.2.6], [6.2.7],
Tema 15.5. CTaTHCTUYECKHE TUIIOTESBL. [6.2.8]
IMpaktuueckas pabora Ne 16. MaremaTndeckas 2/2 | 8/14 | MoaroroBka K
CTATUCTHKA. [PaKTHIECKUM
IMpakruueckas pabora Ne 17. Toueunas u 3QHATUIM
MHTEpBAJIbHAs OLEHKH. [6.1.11],
[pakTryeckas padbora Ne 18. Crarucruueckue [6.1.12],
THIIOTE3HI. [6.2.6], [6.2.7],
[6.2.8]
Hroro mo 15 pasaeay 3/1 2/2 | 14/28
Hroro 3a 3 cemectTp 16 18 34
/6 114 | 121
HToro no aAucummninHe 102 126 194
124 /38 | /359
Hcnonp3yemble akTUBHBIE M MHTEPAKTUBHBIE TEXHOJIOTHH MPUBEACHBI B TabmuIe 4.3.
Ta6J'II/II_[a 4.3 - I/ICHOHBBYCMBIG AKTHBHBIC 1 HHTCPAKTUBHBIC O6p330BaTCJ'IBHBIe TEXHOJIOTNHU
Bun 3ansTuii HanmeHoBaHue UCIIONB3yEeMbIX AKTUBHBIX U HHTEPAKTHBHBIX
O6paSOBaTeJIBHBIX TEXHOJIOTHI
Jlexuuu TexHonorus pa3BUTUS KPUTHYECKOTO MBIIILICHUS

[[I/ICKYCCI/IOHHHG TCXHOJIOTHH

[IpakTryeckue 3ausATHs, Ta00paTopHble | TeXHOJIOTHS Pa3BUTHS KPUTHUECKOTO MBIIIICHHS
paboThI JIMCKyCcCHOHHBIE TEXHOJIOTHH

TecToBbIE TEXHOJIOTHH

TexHonornM paboThl B MAJIBIX TpyHIax

TexHonorus KouIeKTUBHON pabOThI
WHpopManoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIHM KOHTPO.JIb YCIEBAEMOCTHU U IPOMEXXYTOYHAS ATTECTALIUA
[10 U'TOT'AM OCBOEHHA AUCUUIIJIMHBI (MOAYJIA)

5.1. OnmucaHue MoKa3aTeJieil 1 KpUTEPHEB KOHTPOJISI yCNIEeBAaEMOCTH, ONUCAaHUE
IIKaJI OlleHUBaHUS

Kpurepun oneHuBaHus pe3ylbTaTOB OOY4YEHHMsS M TNPOLEAYPbl OLIEHMBAHUS KOMIIETEHIIMH,
(dhopMHpYEeMBIX B paMKaX JaHHOW JUCIUILINHBI, IPUBOASTCS B Ta0II. 5.6.

OneHouHbple MpoLEaypbl B paMKaxX TEKYIIEro KOHTPOJsA MPOBOIATCS IPENoaBaTeleM
IUCHUIUIMHBL. Ha JilekuusiX oleHuBaeTcss aKTUBHOCTh Y4YacTUsi B JMCKYCCHOHHBIX OOCYXIEHUSX.
[IpakTHyeckue 3aHATHS MPOBOAATCS B (popMe BBIMOIHEHMS MPEUIOKEHHBIX 3anaHuil. [Ipu BeImogHeHUN
MPAKTUYECKOrO 3aJlaHUsl MPEIo/JaBaTelIeM OIEHUBAETCS KAaueCTBO BBINOJIHEHHOIO 3aJaHHs, CPOK €ro
BBINOJIHEHUS, KAYECTBO U CPOK O(hOpMIIEHHUSI OTUETA, OTBETHI Ha BONIPOCHI MIPEIO1aBaTesl.

CamocTtosaTenbHass paboTa BKIIIOYAeT IMOATOTOBKY K TEOPETUYECKHMM BOIPOCAM TUCIUIUIMHBI,
BBITOJIHEHHE KOHTPOJBHON paboThl B (pOpMe MHAMBUAYAIBHBIX 3aJlaHUM M OTYETOB IO NMPAKTHUYECKUM
3aHATUSM, TECTUPOBAHHE.

TectupoBanue mnpoBoautcs ¢ ucnonb3zoBanueM CIHO MOODLE B pamkax caMocTOSTEIbHOMN
paboTHI.

Tect 1-ro monyns (1 cemectp) conepkuT 20 TECTOBBIX BOIPOCOB IO JaHHOMY pa3jieny (Bpems Ha
npoBeqeHue TectupoBanus 30 MUHYT).
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Tect 2-ro monyns (2 cemectp) conepkUT 20 TECTOBBIX BOIPOCOB IO JaHHOMY pa3zieiny (Bpems Ha
npoBeAcHUE TecTupoBanus 40 MUHYT).

Tect 3-ro monyns (3 cemectp) conepkUT 20 TECTOBBIX BOIPOCOB IO JAaHHOMY pa3zieiny (Bpems Ha
npoBeAcHUE TecTupoBanus 30 MUHYT).

Ha kaxxnp1it TecT naercs 2 MOMbITKH.

Onucanue nokaszateneil ¥ KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OMKCAHUE IIKaJl OIICHUBaHUS Ha
JTarne TEeKyIled aTTecTaluy MpeacTaBiIeHbl B Ta0m. 5.1.

CryneHT AomyckaeTcsi K MPOMEXYTOUHOM aTTecTaluy, €cld B pe3yjbTaTe U3y4YeHHs pa3fesioB
JTUCIUIUTAHBI OTBETHII BepHO Ha 70% BOMPOCOB TECTOB, BHIMOIHIII KOHTPOJIBHYIO PabOTy U MPETOCTaBUII
OTYETHI IO BCEM MPAKTUYECKUM paboTam.

YacTbi0 TPOMEKYTOYHOW aTTeCTallUd i 3a09HON (OPMBI OOYYEHHS B KaXJIOM CEMECTpe
SIBJSICTCSI KOHTPOJIbHAS paboTa, KPUTEPUH OIICHKH KOTOPOW mpeiacTaBiieHbl B TaOu. 5.2. Ortuer mo PI'P
JOJDKEH OBITH CHIaH Mepejl IK3aMEHOM.

[TpoMexyTOUHBIE aTTeCTAIUHU MPOBOATCS B hopme sk3amena (1, 2, 3 cemecTphi).

Onucanue nokasarenell 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONKUCAHUE IIKaJI OLICHUBaHUS Ha
ATarne MPOMEKYTOYHOM aTTeCTallMy MpecTaBieHbl B Tab. 5.3 (/ 5.2 u 5.3).

13



Tabmuua 5.1 — Onucanue nokasareneld 1 KpUTeprUeB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHKE IIKaJI OLIEHUBAHMS HA Tale TeKYIIEH aTTecTaliu

Konun Kpurtepuu v mikana orieHUBaHUs
Kon u HanmeHoBaHue HauMEHOBaHUE
[okazaTeny KOHTPOJISI yCIIEBaEMOCTH dopma KoHTpOIIS
KOMIIETCHIIUU UHUKaTOpa 0 6anoB 1 6amnos

KOMITETEHIINU
YK-1 NYK 1.1 3HaTh: Teoperuueckuit Mmatepuan Teoperuueckuit MaTepuan YcTHOE
Cnocoben AHanuzupyer 3aja4yy, | — OCHOBHBIC IIOHSATHS U METO/IBI HE U3y4YeH WIU N3y4YeH U3y4eH. cobeceioBaHUE IO
OCYILIECTBIISITh BBIJCISAsT ee  0a3oBbIe | MaTeMaTHYECKOTO aHAJIN3a, TMHEHHOM YaCTHYHO. Bepuo BeimonneHo 70% u BOIIpPOCaM
[IOMCK, KPUTUYECKUHN | COCTaBJISIIOIINE, anreOpbl, IIEMEHTOB MaTeMaTHIECKOM BepHo BrInonHeHO MeHeEe OoJtee BOIIPOCOB VYuyacTue B
aHaJIN3 U CUHTE3 OCYIIECTBISIET noruky, 1 hepeHnnaTbHBIX YpaBHEHUH, 70% BompocoB KaXJI0TO TecTa. TPYIIIOBBIX
nHpopmanuy, JEKOMITO3UIHNIO 3a/1a91 TEOPHUH BEPOSITHOCTENH 1 MAaTeMaTHIECKOM Ka)KJJOTO TecTa. 00CYXIEHUIX
MIPUMCEHSTH CTAaTHCTHKH. TectupoBaHue 1o pasaenam

CHCTEMHBIH ITOIXO0/T
JUISL peIeHHsT
IIOCTABJICHHBIX 3a1a4

MCIIATUIMHEL

B C10O MOODLE
YMmerh: IIpakTudeckue 3a1aHus He [IpaxkTryeckue 3agaHusg Kontpoms
- pemaTh TUIIOBBIE 3a7ja4¥ 110 OCHOBHBIM BBITIOJTHEHBI HITH BBINIOJTHEHBI TTOJTHOCTBIO. BBITIOJTHEHHS

paszzenaM Kypca, UCHOJIb3ys MaTeMaTHUeCKUe
METOJIBI.

BBITNIOJIHCHBI YaCTUYHO.

MPaKTUYECKUX 3aJaHui
(cM. Tabmn. 4.2)

Baagernb:

— pCIHaTI) THUIIOBBIC 3a1a4YU I10 OCHOBHBIM
paszenaM Kypca, UCTIONIb3ysl MaTeMaTudecKue
METO/IBL.

[IpakTrueckue 3a1aHust
BBITIOJIHEHBI HEKAUE€CTBEHHO
W/WIIK HE B CPOK.

[IpakTrueckue 3a1anus
BBITIOJTHEHBI KAUECTBEHHO U
B CPOK.

Kontpoms
BBITIOJTHEHUS
MPaKTUYECKUX 3aJaHui
(cM. Tabm. 4.2)

OIIK-1

Criocoben
MIPUMEHSTh
€CTECTBEHHOHAYYHEIC
1 O0IIeHHKCHEPHEIE
3HAHUS, METO/IBI
MaTeMaTHYECKOTO
aHanu3a u
MOJICIUPOBAHHUS B
HUH>KEHEPHOU
JIEATENLHOCTH,
CBSI3aHHOM C
MIPOSKTHPOBAHUEM U
KOHCTPYUPOBAHHEM,
TEXHOJIOTUSMU
MIPOU3BOJICTBA
pubopoB u
KOMIUIEKCOB
IIHUPOKOTO
Ha3HAYEHUS

NOIIK 1.1

[IpumensieT 3HaHMSA
METOJIOB
MaTeMaTHYECKOTO aHaJIN3a
Y MOJICTUPOBAHMS B
WHXEHEPHOU
JIeSITETIbHOCTH

3HaThb:

— OCHOBHEIE ITOHATHS U METOIBI
MaTeMAaTHYECKOr0 aHajIn3a, JHHEHHON
anreOpbl, IIEMEHTOB MaTeMaTHIECCKOM
noruku, TuddepeHInaTbHBIX YpaBHEHHIH,
TEOPHUH BEPOSATHOCTEH U MaTEMAaTHIECKOM
CTaTUCTUKHU.

Teoperuueckuii MaTepuan
HE N3y4YeH WU N3y4YeH
YaCTHYHO.

BepHo BbINoIHEHO MeHee
70% BompocoB

Ka)XJIOTO TecTa.

Teoperuueckuil MaTepuan
M3ydeH.

Bepno Beimonneno 70% u
0oJtee BOIIPOCOB

KaXJI0T0 TecTa.

VcTHOE

cobeceoBaHuUE 110
BOTIpOCaM

Vyactue B

TPYIIITOBBIX

00CyXKIeHUSIX
TecTupoBanue 10 paszznenam
JMCIATUINHBI

B CZ10 MOODLE
YMmerth: IIpakTudeckue 3a1aHus He [IpaxkTryeckue 3agaHusg Kontpoms
— IIPUMEHSATh MATEMAaTH4YECKUE METOJIbI IIPH BBITIOJHEHBI HIIH BBITIOJIHEHBI TTOJTHOCTHIO. BBITTOJTHEHHS

pemeHny TpodecCHOHANBHBIX 3a/1a9
MOBBIIIEHHOHN CIOXKHOCTH.

BBIINTIOJIHCHBI YaCTUYHO.

MPaKTUYECKUX 3aJaHui
(cM. Tabm. 4.2)

Baanern:

— METOJIaMU MOCTPOEHUS] MaTeMaTHYeCKON
MOJIEJI THITOBBIX MPO(ECCHOHATBHBIX 32124
U COJIepKaTeIbHON UHTEpIpETAluu
MOJIy4YEHHBIX PE3yJIbTaTOB.

[MpakTHyeckue 3aganus
BBITIOJTHEHBI HEKaueCTBEHHO
W/AI HE B CPOK.

[MpakTryeckue 3aganus
BBINOJIHEHBI KAUECTBEHHO U
B CPOK.

Kontpons
BBITIOJTHEHUS
MPAaKTHYECKNX 3a1aHUH
(cM. Tabm. 4.2)




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTepHeB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHKE IIKAJI OLICHUBAHUS HA ATaIle MPOMEXYTOYHOMN aTTeCTalluu
(kouTpOSIBEHAS paboTa)

Kon u Kpurepun u mkana onieHUBaHUs
Kon n HanmeHoBaHMe HaNMEHOBAHHE
Iloka3zarenu KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIS
KOMIIETCHIIHN UHINKaTOpa 0 GammoB 1 Gamn 2 bannma
KOMIETEHINH
YK-1 NyK1.1 3HaTh: . Teoperuueckuit
TeopeTnueckuii
Crnocoben AHanmupyer 3a[a4y, | — OCHOBHBIE IMIOHATHS U METOBI MaTepHual u3y4eH Kontpons
- MaTepHual He U3y4eH IIpencraBnen
OCYILIECTBJIATh BBIIEIIAA ee 0a30BbIe | MATEMAaTHYECKOTO aHAIN3a, TNHEHHOH YaCTUYHO A3BCDHYTLIC BbinonHenus PI'P
MOUCK, KPUTUYECKUH | COCTaBIISIOIIUE, areOphl, IIEMEHTOB MaTeMaTHIECKON P OTBeI;HyIT{a OTBeThI Ha
aHaJIu3 ¥ CUHTE3 OCYILIECTBIIICT noruku, 1 pepeHnnanbHbIX YpaBHEHUH, OTBeT Ha BOIpoOC OTBeTHI Ha BOIIPOCHI BOIDOCH TEOpETHYECKHE
nHpopmanuy, JICKOMITO3HIIMIO 3a7jauil TEOPHUH BEPOSATHOCTEH U MaTEMAaTUYECKO OTCYTCTBYET HETIOJIHBIE P BOIIPOCHI
MIPUMEHSTh CTaTUCTHUKH.
CUCTEMHBIN IIOAXO, Ymers:
JUIS PEeLIEHHS - pemaTh TUIIOBBIE 3a7ja4¥ 110 OCHOBHBIM
MOCTaBJICHHBIX 3aJa4 a3zernaM Kypca, UCTIONb3Ys 3ananus
pas ypea, Y 3aaHus peleHsl ¢ A KounTpons
MaTEMaTHYECKUE METOBL. pelIeHbl
3aaHus HE peLIeHbI OIIMOKaMHU WIH BeInonHenusa PI'P
Buagers: MIOJTHOCTBIO U
YaCTUYHO
— pelIaTh THIOBBIE 33Ja4X 110 OCHOBHBIM BEPHO
paszenaM Kypca, UCIIONb3ys
MaTEMaTHYECKUE METOBL.
Ol'[K-l6 HOIIK-1.1. Hcnonesyet | 3uaTh: — TeopeTHueckHit
Crniocobex €CTECTBCHHOHAYYHbIC H | — OCHOBHBIC IOHATHA H METOABI P MaTepHai H3ydeH Tpecranmen Kontpons
HIPUMEHSITh OOIIenH)KEHEPHBIE 3HAHUS, | MAaTEMAaTHYECKOT0 aHANN3a, INHEHHOH MaTe€pHuall HE H3yICH 4ACTHYHO BbINONHEHMs PI'P
= a3BEpHYTHIC
€CTECTBEHHOHAY4YHbIE | METOJbl MAaTEMaTHYECKOIo | anreOpbl, 3JIEMEHTOB MaTeMaTHYECKO Pa3BepHYT OTBeThI Ha
i OTBETHI Ha
u NH)XEHEPHBI HaJIM3a U M HNPOBAHUS THKH, U HI[MAJIBHBIX yPaBHEHUI
obmenmKeHepHEIe | aHamHs OACIHpoBa o > Auddepenn 1an YPaBHCHHUH, OtBeT Ha BoIpoc OTBeTHI HA BOIIPOCHI BOIPOCHI TCOpETHHCCKHC
HaHMA, METOJIBI sl pPelIeHHs CTAHAAPTHBIX | TEOPHUU BEpOSITHOCTEH M MaTeMaTHUECKOH
3HaHUs, METOJ JUIs perie CTaHgap eop €pOsITHOCTE aTEMaTHUYECKO oTCyTCTRYET B — BOIPOCHI
MaTeMaTHIeCKOTO npodeccHoHaNbHbIX 3a1a4. CTaTUCTHUKH.
aHanm3a u VMeThb:
MOJEINpOBaHNA, — IIPUMEHATh MaTEMAaTUIECKHE METO/IbI IPH
TEOPETHIECKOTO U peuieHnn npodeccroHAIBHBIX 3a/1a4 Sananns
SKCIICPUMEHTATILHOT'O MOBBIIEHHON CJIOKHOCTH. 3amaHus peleHsl ¢ CLLICHES Kontpoms
HUCCJICIOBAHUA B Baanernb: 3amaHus HE peNIeHbI OLIMOKAMHU WIIH nog HOCTBIO 1 BeintotHenust PI'P
npodecCHOHaTEHON — METOJIaMU MTOCTPOCHUS MaTeMaTHYECKON JaCTUYHO BEDHO
JACATCIBHOCTH MO/IEJIN THITOBBIX PO EeCCHOHATBHBIX p

3aj1a4 U COJIepKaTelIbHOM MHTEpIpEeTaIlluu
MTOJIYYEHHBIX PE3YIbTATOB.
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Tabnuua 5.3 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS yCIIEBaeMOCTH, ONMCaHKE IIIKaJl OLCHUBAHUS Ha dTare MPOMEXYTOYHON aTTeCTaluu

(ox3amen)
Kon u Kpurepun u mkana onieHUBaHUs
Kon v HanmeHoBanue HAMMEHOBAHHE
Iloka3zarenu KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIS
KOMIIETCHIIHN UHINKaTOpa 0 6amtoB 1 Gamn 2 bannma
KOMIIETEHIHY
YK-1 UyK 1.1 3uare: OTBeT Ha BODOC I[Ipencrasnen He IIpencrasnen Orser
Criocoben AHanuzupyer 3a7ady, | — OCHOBHBIC MOHATHA 1 METOBI p TONHELE OTRET Ha pa3BEpHYTHI Ha TeopeTHUECKHii
OCYULIECTBJIATD BBIIEIISIS ee 0a30BBIE | MATEMAaTHYECKOTO aHAIN3a, JIMHEHHON OTCYTCTBYCT BoTIpOC OTBET Ha BOTPOC Bompoc Gueta
IIOMCK, KDUTHYECKHIT | COCTABIISIOLIKE, anreOpbl, HIEMEHTOB MATEMATHIECKOM JIOTHKH,
aHANU3 U CHHTE3 OCYILECTBIIAET i depeHIranbHbIX ypaBHEHHI, TEOPHH TIpescTaBIeH He TpencTasien Orserer
uHbopMaImu, JIEKOMIIO3ULIHIO 331241 BEPOSTHOCTEH U MATEMATHIECKOM CTATHCTUKH. Ortser Ha Bompoc HOJIHEL OTBET Ha pasBepHyTHIit Ha
OTCYTCTBYET OTIOJTHUTENbHBIE
IIPUMEHATE yrerey BOIIPOC OTBET Ha BOIIPOC A
BOIIPOCHI

CHUCTEMHBIN MOJXO0/T
JUISL peLeHUS
IOCTaBJICHHBIX 3a7a4

YMerh:

- pemaTh TUIIOBBIC 3a4a4YH IT0 OCHOBHBIM
pa3zenaM Kypca, UCHIOIb3Ysl MaTeMaTHICCKUE
METOJIBI.

3aaHue He pemeHo

3ajaHue peeHo ¢

3aaHue peneHo

Pemenue 3amau

Baaners: omudKaMu BEpHO 6unera

— pelIaTh TUIOBHIE 33JJa4X IO OCHOBHBIM

pa3zenaM Kypca, UCIOJIb3ys MaTeMaTHYeCKUe

METOHBI.
OINK-1 VOIIK 1.1 3uare: [IpencraBnen He [IpencraBnen OTtBer
Cnocoben [IpuMeHsieT 3HaHKsA METOJIOB | — OCHOBHBIE MOHSTHUS M METOJIbI OtBer Ha BOIPOC HOTHEIH OTBET Ha pa3BepHyTHI Ha TeopeTHIECKHit
IIPUMEHSTh MaTeMaTUYECKOI0 aHaJlu3a U | MaTeMaTU4eCKOro aHaInu3a, JUHEHHON OTCYTCTBYET BOTIPOC OTBET Ha BOTIPOC Bompoc GHteTa
€CTECTBEHHOHAYUHbIE | MOJEIUPOBAHMS B anreOpbl, IIEMEHTOB MaTeMaTHICCKOH JIOTHKH,
1 OOIIEHHKEHEPHBIE | WHYKCHEPHOU AeAaTeNbHOCTH | IAuddepeHIaIbHbIX YPaBHEHUH, TCOPHH [Ipe/cTaBIIeH He Ipeacrasien Orsetnl
3HAHMUSI, METOMIBI BEPOSTHOCTEH U MATEMATHIECKON CTATHCTUKH. Ortser Ha Bonpoc OMHBIH OTBET Ha pa3BepHYTHIi Ha
MATCMATHHCCKOTO OTCYTCTBYCT BOIIPOC OTBET Ha BOTIPOC JIOTIOTHHITEILHEIE
aHaM3a u BOIIPOCHI
MOJIEIMPOBAHUS B Ymers:
MHKCHEPHO — IPUMEHATh MaTEMaTHIECKHE METObI ITPH
JeSTENLHOCTH, pemeHn: TpoQecCHOHANBHBIX 3a/1a9

CBSI3aHHOM C
MPOEKTUPOBAHHEM U
KOHCTPYHPOBAaHUEM,
TEXHOJIOTUSIMU
IIPOM3BOJICTBA
pubopoB u
KOMIUIEKCOB
HIUPOKOTO
Ha3HAYCHUS

IMOBBIIIEHHOM CII0KHOCTH.

Baanern:

— METOJIaMU MOCTPOEHUS] MaTeMaTHYeCKON
MOJIEJI THITOBBIX MPO(ECCHOHATBHBIX 33134 H
coJiep KaTeIbHON MHTEPIIPETALUY OTyUYEHHBIX
pE3yNbTATOB.

3azaHue He peleHo

3asaHue peleHo ¢
omnoKaMu

3aaHue peueHo
BEPHO

Pemenne 3agau
ousera




Tabmuua 5.4 — CooTBeTcTBUE HAOpaHHBIX OAJIOB M OLEHKHU 3a MPOMEXYTOUHYIO aTTECTAIUIO

(koHTpOIBHAS paboTa)

banel 3a MPOMEIKYTOYHYIO aTTCCTALIUIO

Ouenka
CyMMapHOE KOJIHYECTBO OammoB** Baner 3a perienune 3amaua**
0-1 0-1 «HE 32aYTEHO»
1-2 1-2 «3a4YTEHO»

**) Konuuecmaso 6aNN06 paccuUmvléaemcs 8 COomeemcmeuy ¢ maoauyei 5.2

Tabmuna 5.5 — CooTBeTcTBHE HAaOpaHHBIX OAIJIOB M OICHKH 32 MPOMEXYTOUHYIO aTTECTAIHIO

(9K3aMeH)
Bannel 3a Tekymryto Bannpl 32 npOMEXXyTOYHYIO aTTECTAIHIO
ycIrieBaeMoCTh* CyMMapHO€e KOJINYECTBO banel 3a perieHue Ouenka
OamoB** 3agay**

0 0-1 0-1 «HEYIOBIICTBOPUTEIBHOY»
1 1 1 «YZOBJIETBOPUTEILHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTIHIHOY

*) konuuecmeo b6aLI06 paccuumviéaemcs ¢ coomeememeuu ¢ maoauyei 5.1.
**) Konuuecmaso 6aiN08 paccuUmvléaemcs 8 COOmeemcmeuy ¢ maoauyei 5.2.

5.2. O].[eHO‘leIe cpeacTtBa AJid KOHTPOJIA OCBO€HUA AUCHHAII/INHDBI

5.2.1 TunoBble KOHTpOJIbHble 3aJJaHMsl WM HWHbIe MaTepuaJbl,
Heo6X0AuMble JJI1 OLeHKM 3HAaHUM, yMeHMH, HaBbIKOB M (W/M) omnbITa
AeATeJIbHOCTH B X0/l€ TeKYILero KOHTPOJIs ycieBaeMOCTH

TunmoBble 3aJaHUS K NPAKTHYC€CKUM 3aHATHAM

IIpakTH4eckne 3aHATHA pa3gea 1 mo teme
«Inemenmol TUHENUHOU ANzeOPbL»

Ilpumepnvie sapuanmsl munosvix 3a0auy.:

1. . Haiftn 3Hayenne MEorounena f(X)=Xx"—2Xx+3 or Matpunsl A :(

2. Pemmts cucremy AX=D:

a) meronoM ['aycca,

0) MaTpUYHBIM METOJIOM,
B) o npasuity Kpamepa,
eciu

1 0 2 7
A=|3 -1 0|, b=|1
1 1 -2 -3
3. Pemmts matpuunoe ypaBHeHne AX =B—-2C, ecin
1 4 5 2 7 3
B=|-3 -1 8|, C=|-3 4 1
2 4 -1 -3 5 2

0 2
1 -1)




4. Haiitu obmee pemenue u ®CP cuctemsl
3%+ X, — 88X+ 2X,+ X =0
2%, — 2X, — 3X;— X, +2%, =0
X, +11x, —12X, + 34X, — 5%, =0
5. Jloka3aThb COBMECTHOCTh CUCTEMbI YpaBHEHUN U HAWTHU ee 00l1ee pellieHue.
=X, +3X, +3X; +2X, + 59X, =2
—3X, + 95X, +2X, +3X, +4X, =2
—3X + X, =OX; — 1%, =2
—5X, + 71X, + X, +16X%, + X, =10

IIpakTnyeckue 3aHATHA pa3jena 2 Mo TemMe
«Onemenmol 6eKMOPHOIUL an2edpb»

Ilpumepnvie sapuanmsl Munoswvlx 3a0au.
1. B cucreme BEKTOPOB i(], 3,4), 5(1, 0, —4), i(o, 1, 6), aj(Z, 4,6) BbLACTUTH Oa3uc U

BbIPpa3nuTb 4€PE3 HEI'O OCTAJIbHBIC BCKTOPBI CUCTCMBI.

2. Haiitn MaTpHIly B 6azuce (e,,8,,8,), rie e =€ —6,+e,

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

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

3. Haiitu xoopanHaThl BeKTOpa X B 6azuce ( ell ez, e'3), ecli OH 3aj1aH B 0asuce (€,,e,,e,)

e, =e, +e, +10e,,
e, =(10/9)e, —e,, x={1918}.
e, =—€ +e, +6e,,
4. B tpaneuuun ABCD wu3BecTHO, 4TO AB=2.DC u AD =6m+2f,BC = 4m +6f , Tae
|m |4 fi|=1,(m," i) =120° Pasnoxurs Bektopst AC u BD mo Bextopam AD =4 u

BC=b u OTIpEeACTUTh YroJi MEKy HUMHU(YTOJl MEKY TUArOHAISIMU TParelnH).

o

OnpenenuTh paHr CUCTEMbI BEKTOPOB



IpakTHyeckue 3aHATHA pa3nea 3 mo Teme
«AHnanumuueckan zeomempusn»

Ipumepnvie sapuanmsl Munosvix 3a0auy.
1. Manbl koopauHaThl BepiuuH mupamuiasl  Ai(3,1,4), Az(-1,6,1), As(-1,1,6), A4(0,4,-1).

TpeOyetcs HaliTH:

1) muny pedpa Ai1Az;

2) yroa Mmexay pedbpamu A1Ar 1 A1Ay,

3) momaas rpanu AjAsAs;

4) 00beM UpaMUIbI;

5) ypaBHeHue npsMoil A1Ay;

6) ypaBHeHHE MITOCKOCTU A1A2As3;

7) yron mexay peopom A1A4 U rpanbio A1ArAsz;

8) ypaBHEHHE BBICOTHI, OMYIIIEHHON W3 BEPIIUHBI A4 Ha TpaHb AjApAsz.

Touku A,B,,C,,D, sBIAIOTCS LEHTpaMM TSKECTH(TOUKHM IEPECEUCHUS MEANaH)
rpaneit Tetpasapa ABCD , koopauHaThl BEpIIMH KOTOPOro u3BecTHHI. Hailtu BbicOTY

terpasapa A, B,,C,, D, onymennoii u3 rouku A Ha rpans B,C,D,

2 -1 0
[MpuBectn Mmatpurry | -1 0 1 | K opTOrOHaIBLHOMY BHIY
1 1 -1

HpI/IBeCTI/I K KaHOHI/ILICCKOMy BUAY H HOCTpOI/ITB KpI/IByIO BTOpOFO HOpﬂI[Ka
5x* +9y® —30x+18y+9=0.

. SIBnsaroTcs nu BCKTOPBI KOMIUIAHAPHBIMHA

IIpakTnyeckne 3aHATHA pa3aea 4 Mo reme

«Beedenue 6 mamemamuueckuil aHaIu3»

Ipumepnvie sapuanmsl Munosvix 3a0auy.:

1.

Boruuciuts npenen  lim

Juis muoxecte A={135}, B={2,4,6}, C={12,3} naiiru:
a) D=AN[(BUC)\(BNC)],
5 E=[(ANB)U(ANC)[(ANE)N(ANC)].

2n+8
e 3n—7"

Berancnuts npenen nocnepoBarensroctu 0,2;0,23;0,233;0,2333;.....

3



1-2n 1

4. Jloka3aTh, UCIOJB3Ys ONPEICIICHUE, PeIe mocieaoparenbuoctu lim 3 an_ 2
n—owo < — n

IIpakTHyeckue 3aHATHS pa3jaesia S no reme
«lIpeden u nenpepvienocms YynKkyuil 00HOI OelicmeumebHol nepemeHHON»

Ilpumepnvie sapuanmsl munogulx 3a0ay.

. 2X
1. Jlokasatp, 1aTh T€OMETPUYCCKYIO WILTIOCTpaluio lim| 5—— [=3.
X—3

2. BbUUCIUTH CIEAYIOUINE MPEeIbl:

By lim X3 2%+ 6 4) Iim(\/3x2+6x+2—\/3x2—6x—4),
o3 x*4-x-3 ' o
w1 (3x2+3)"
2) IimM, 5) 1@0(3 5 7] :
o2 fx+2-2 X -
(cosx—sinx)
3 lim 205Xt 6 lim ctg(£+xj |
X% 1-tg°x o 4

3. Haiitu skctpemym dyHkImu Y =J1— X,

4. HailiTu TOUYKM pa3pbiBa QYHKIMU U ONPEAEIUTh UX XapaKTep:

-3x, X<,
1) y=4x"—4, 1<x<3
2X-5 x=3.
x—3
2) y=9¥-9,

IIpakTHYeckne 3aHATHA pa3aesaa 6 mo reme
«Aupghepenyuposanue hynkuuu 00HoM nepemenHo»

Ipumepnvie sapuanmsi munosvix 3a0auy.:
1. BpIUUCIUTH POU3BOIHBIC TIEPBOTO MOPSIKA OT 3aJaHHBIX (DYHKITUH:

tg*5v/x

1 =7"" . arctg’ cos3x———= "
)y g In® cos® 7x

2) y=(/x*+3sin x)XZ’4 ,

3) y*=xsiny,



y = Jctgt

2. Ilpumenss dopmyny JlelOHuia, HAWTH TPOW3ZBOAHYIO TMATOTO TOPSAIKA OT 3aJaHHOU
dyakumn y = (5x* —3x—4) cos3x .

3. Haiitu nuddepenimansl nepBoro ¥ BTOPOro Nopsiaka JaHHbIX GYHKIUN Y U apryMeHTa X,
rosaras: a) X — HE3aBUCUMOM NIEPEMEHHOM;

0) x — 3aBHCHMOM IIEPEMEHHON apryMeHTa t,
eciu
a) y=In(2x+5),
3cosy+Yy® =X,
X = ctgt.
4. Hcnonw3ys npasuina Jlonutans-bepHysuin, BEIUUCIUTD MIPEnE

. In cos x
|Im—_2.
x=0 /X —SIn“ X

5. Pa3n0xuTh GyHKIUIO Y =SiNX 110 CTENEHM X 10 WieHa ¢ X .
6. HccrnenoBarh U MOCTPOUTH ee Tpaduk QyHKIUN

~ x*—9x+18

X2

IIpakTHYeckne 3aHATHS pa3jaesia 7 mo TeMe
«Heonpeodenennwlit unmezpan GynKyuu 00HOU nepemMeHHOI)

IIpumepnvie sapuarnmvl munogulx 3a0ay.
BbIaucnuTh HHTETPAabI:

1) [(4x+7)cos3xdx, 6) J‘L
5-3cosx

2) J-2x+cosx
X~ +Sin X

3) j —-25x° +1

dx.,
x% +5x

) J~ 2x° +7x* +7x+9
(X* +X+D (x> +x+2)



IIpakTHyeckne 3aHATHA pa3jiesa 8 mo Teme
«Onpeodenennvlit unmezpan yHKyuu 00OHOU nepemMeHH ol

IIpumepnvie sapuanmvl munogulx 3a0ay:

1. Bpruucnuth OIPCACIICHHBIC MHTCI'PAJIbI:

2arctg(1/2)

(2—sinx)dx
cos X (1+cosx)’

0
3
j (3x—x*)sin 2x dx,
7l4
ji(x2 +In x?) dx
1 X 1
2 2-X
J'e\/; dx ’
0 (2+X) V4 - x>

J' arcsin * X

V1-x?

2. BplumcauTh HeCOOCTBEHHBIE HHTEIPAIT I(Z —3x)e"dx.

T cosX
3. OHpe,I[GJ'II/ITL CXOOUMOCTD HeCO6CTBCHHOFO I/IHTCFpaJIa J.— dX.

2 X (X2 +1)

4. BpuucnuTh miaoua s GUrypsl, OrpaHUueHHON JIMHUAMH Y = 3% y=v4-x°.
5. BblumciuTh AMHHY AyTH KpUBOH Y = 2X — X*, OrpaHMYeHHON KPUBOH Y = X .

6. BerumciuTh 066eM GHUIyphl, MONTYYeHHOH BpalleHHeM KpHBOi Y = 2X — X* BOKpYT:

1) ocu OX, 2) ocu OV.
7. BbIUHCITUTH 00BEM 3JUTHIICOUIA C TOIYOCsIMH a, b 1 c.

IMpakTuyeckue 3aHATHA pa3aesa 9 mo reme
«Muppghepenyuanvruoe ucuucnenue Qynxkyui
HeCKOIbKUX 0ellCHEUM eIbHBIX NePeMEHHBIX

Ipumepnvie sapuanmsl MUNoBvIx 3a0ay.
oz oz 9z
o’ ay oxdy

1. ®yukuus Z 3anaHa ypasaenueM X° +2y° + 2% —3xyz — 2y +3=0. Haittu

2. Pazmoxuts ¢yakumio f(X,y)=e*siny mo cdopmyne Maxiopena 0 4WIEHOB 3-TO TOPsIKa
BKJIFOUUTEIBHO.

3. Haiitu skctpemym dpyrkmun U = (X + y)2 +(y— 3)2 + (2 - z)2 +3z.

4. Haiitu skctpemyM Gyakiuu U = 6Xx°y — y°X —4xy —5y —1 npu ycnoun X+ Yy =1.



IIpakTnyeckne 3anaTHA pa3aesaa 10 mo reme
«Kpammnwvie unmezpaior»

IIpumepnvie sapuanmvl munogulx 3a0ay:

1.

BhIYuCIUTE ” X ydxdy, rae o6nacts O :

(e
1) orpanmuena npsamoii Y = X — 4 napaGomnoii Y = 2X,
2) npAMOYroJibHUK, orpanudeHHbli mpsameivu X =0, X =4, y= 0, y= b.

Boraucnute _U xdxdydz, rne V - TpeyronbHas nHpaMuia, OTPaHHMYCHHAs IUIOCKOCThIO L :

o

2X—Y+2Z =4 ¥ II0CKOCTAMU KOOpJUHAT.
In (x2 +y? )

X2+y2 dxdy , rne o - KOJBIO MEXIy OKPYKHOCTAMHU x2+y2:1,

Breruncauts _[ I
o

X°+y>=e®.

Bpruucnuts _[U (2X +3y— Z) dV, rme V - TpexrpaHHas INpHU3Ma, OTPaHUYCHHAS ILIOCKOCTSIMHU
\%

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

[lepexonst K TMOJNSAPHBIM KOOpAMHATAM, HAWTH IUIOIIAb, OIPAHUYCHHYIO OKPYXHOCTSIMH
X +y>=2x, X*+y’ =4xX unpsameivu Yy =X, y=0.

Beraucants o6beM Tema V , orpanmdyenHoro cdepoit X2 +Yy +z°=4 u mapaGoloOHmOM
X +y*=3z.

Brerancnuts B chepruuecknx KoopauHaTaX TPOWHOM MHTerpal ﬂj (x> +y?+z°)dxdydz,, rae V -
\Y

map X*+Yy°+2° <R?.
HaiiTi oTHOCUTENbHO Hauana KOOPAMHAT MOMEHT WHEPIMH OJHOPOJHOTO Tella, OTPAaHHYEHHOTO
noBepxHOCThIO cepsl X + Yy’ +2°=2 wm komyca X +Yy°=2°(z>0) (BHyTpeHHEro IO

OTHOIICHUIO K KOHYCY).

IIpakTnueckue 3anaTHA pa3aesaa 11 no reme

«Yucnoevie u pynkyuonanvrovie paovi»

IIpumepnvie sapuanmvl munogulx 3a0ay.

1.

=, 2"n!

n ot

UccnenoBars Ha CXOAUMOCTD PSJT
n=1

= V4
Hccnenosars Ha CXOAUMOCTD P Z n3arctg 3— .
= n
n=1
V4

. (-D)"tg adn

HccnenoBaTh Ha CXOAUMOCTD pAx Z

n=1 v/bn-1 B

o - n
Haiitu o6mactsh cXOOMMOCTH (pyHKuHOHanLHoro psna E W
= (n° +
n=1

2

(25x* +1)".



1, 0<x<xl/2

10 KOCHHYycaM KpaTHbIX ayr. Haittu
2x-1, 7l2<x<rx

5. Pasnoxwuts B pag Pypee  f(X)= {

S (%) , S (7%) , A — aMmuTyny 5 — oif FapMOHHKHU.

HpaKanecKne 3aHATHUA pa3iejaM 12 o Teme

«0oviKHO0BeHHblE Oughhepenyuanvrbvle ypasuenus 120 nopaoka»

IIpumepnvie sapuanmsl Munosvlx 3a0ay.
1. Pemwtsb ypaBHEHUS:

, X+y+1

T x—y+3’

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

5) xdx — ydy = yx*dy — xy?dx

Dy

2. Pemmrs 3amauy Komm xy'+y—e*=0; y(a)=h.

IIpakTuyeckue 3auaTus pasaenam 13 mo reme

«QobiKHOGEeHHbIE OUpPepenyuanvrble ypasHenus eviuie 120 nopaoka»

IIpumepnvie sapuanmsl munogulx 3a0ay:
1. Pemmth ypaBHEHUS:

1) y"—2y'-3y =tgx,
2) y'+3y'+2y = 4x%".
3) y'=y'Iny, y(0)=0, y(0)=L1

2. PemuTh OAHOPOJHYIO CUCTEMY YpaBHEHHH

{y{ =-7x+3y

X =5X—V.

IIpakTnyeckue 3anaTHA pa3aesaa 14 no reme
«UmucioBble XapaKTEPUCTHKH CJAYYaHHBIX BeJTHIHNH»

IIpumepnvie sapuanmsl munogulx 3a0ay:

1. TnotHocts BepostHocTeil CB X nmeer Bux f(X)=3/26*(x-3)? wis x u3 orpeska [0,2] u pasHo 0
BHE 3TOT0 OTpe3ka. HaliT MaTeMaTniyeckoe 0XKuIaHue, TUCIEPCHIO0, CPETHEKBAPATHUECKOE
OTKJIOHEHHE, aCHMMETPUIO U IKCIIECC.

2. Haiitu Moy, Meauany, MaT. OkuaHue U KBaHTUIIb ypoBHs (opsizka) 0,75 CB ¢ minoTHOCThIO
BEPOSTHOCTH f(X)=8x*exp(-4x?) mwist x>=0 1 0 wist x<O0.

3. IInotHocth BepostHOocTel CB X mmeer Buj f(X)=C"‘exp(-2X2 -4x/3+ 1/3). Haittu: ¢, M[X], D[X],
F(x), P(-1/3<X<2/3).



4. CnyualiHas BelMuuHaA X pacrpesereHa no OnHoMuaabHOMY 3aKoHy. Halitu: a) HadaibHbIC U
LEHTPAJIbHBIE MOMEHTHI J10 4-TO TOPSAKA BKIIOYUTENHHO, 0) aCHMMETPUIO U SKCIIECC.

5. Bo ckonbKO pa3 yMEHBIINTCS MaKCUMalIbHOE 3HaueHue opauHartel ['aycca, eciu aucnepcus CB
yBEJINYUTH B 16 paz?

6. Kakas u3 BenmmuuH B 3akoHe [lyaccona 6onpie: Mat. OXuJaHue, YUCIO HE3aBUCHUMBIX
WCIIBITAaHUM WM Iuctiepcus’?

7. CB umeer nokazaTtenpHOe pacupenenenrue. HailTu: a) HagambHbBIE U IICHTPATbHBIE MOMEHTHI 3-TO
1 4-ro NopsAIKOB, 0) aCHMMETPHIO U IKCIECC.

8. BbruncauTh HaYAIBHBIC U IIEHTPAIBHBIC MOMEHTHI 2-T0, 3-T0 U 4-T0 TTopsiakoB CB,
pacnpeesIeHHOM 110 HOPMaJIbHOMY 33aKOHY.

IIpakTuyeckue 3auATHs pas3jaea 15 no reme
«MaTtemMaTu4eckasi CTAaTUCTUKA)
IIpumepnvie sapuanmsl munogulx 3a0ay:

1. Tlo naHHBIM BBIOOPKH TpeOyeTcs B ciaydae AMCKPETHOIO MpU3HAKa!
- CocTaBUTh CTaTUCTUYECKOE pacHpelelieHne BbIOOPKH, MPEIBAPUTENBHO 3allUCaB AUCKPETHBIM
BapUaLlMOHHBIN psi.
- CocTaBUTb sl paclpeneneHusl OTHOCUTEIbHBIX YaCTOT.
-ITocTpouTh NOJIUTOH YACTOT.
- CoCTaBUTh IMIUPHUYECKYIO (DYHKIIHIO paclpeieeHHUs.
- [loctpouTs rpaduk sMnupudeckoi GyHKIMM pacpeneneHus.

2. Tlo naHHBIM BBIOOPKH TpeOyeTcs B Cllyyae HEMPEPBIBHOIO MIPU3HAKA:
- CocTaBUTh CTATHCTUYECKOE pacIpeielieHue BBHIOOPKH, MPEABAPUTEIHHO 3aIMCaB JTUCKPETHBINA
BapUaLlMOHHBIN PALI.
- CocTaBUTh UHTEPBAJIBHBIN Psi/l paclpeiesieHUsl OTHOCUTENbHBIX 4aCTOT.
- [locTpouTh rUCTOrpaMMy OTHOCHUTENIBHBIX YACTOT.
- COCTaBUTh SMIIUPUYECKYIO (DYHKIIMIO pacIipeleIeHusl.
- [locTpouts rpadux smnupudeckoi GyHKIUU pacIpeeIeHUs.

TunoBble TECTOBbIE 3aJaHUA

Pasznen 1 (1 cemectp).

1. Onpenenurens 3 -2 paBeH
-5
1) -17
2) -13
3) 13
4) 17

2. Ecimm x »JeMeHTaM KakoW-TMOO CTPOKM WM CTOJIOIAa TMPUOABUTH IPOHM3BEIACHHE
COOTBETCTBYIOIIMX JIEMEHTOB JPYTON CTPOKH HIIA CTOJIOIA HA TTIOCTOSIHHBIA MHOXHUTEINb, TO:
1) 3navenue onpeaeauTeNs OyIeT YMHOKCHO Ha MTOCTOSIHHBIA MHOKUTEIb
2) Onpenenurensd OyaeT npeodpa3oBaH B MUHOP
3) 3HaueHue OMpeACTUTENS] HE U3MEHHUTCS
4) Hu ovH U3 TIPEABIYIINX OTBETOB HE BEPEH
3. lnaroHansHOI Ha3bIBAETCS MATPUIIA, Y KOTOPOU
1) Bce aneMeHThI BHE TJIABHOM IMaroHa Iy paBHBI HYITIO

2) BCE JIEMEHTHI TJIABHOW JUArOHAIA PaBHBI HYJTIO
5



3) Bce d1eMeHThI Ha TJIaBHOM M TOOOYHON JUArOHAJISX PaBHBI HYIIO
4) BCe 3JIEMEHTHI TIEPBOM CTPOKU PaBHBI HYJIIO
4. Kakoe CBOMCTBO HE SIBISIETCS CBOMCTBOM CYMMBI MaTpPHII;
1) KOMMYTaTHBHOCTh
2) HappaTUBHOCTH
3) accoIMaTUBHOCTh
4) mucTpuOyTUBHOCTD
2 4 6 -2

5. Panr matpuiibt
18 3 -1

J paBeH....

B oTBeT 3anmumuTe 4ucio
6. UeMy paBeH mpeen
. 2X+3
x—03X“ +5
7. IlepeMHOXaTh MOKHO MaTPHIIbI:

1) moboro pasmepa;
2) TOJBKO KBaJIPaTHbIC MATPHIIbI;
3) TOJBKO €TMHUYHBIC MATPHUIIBI;
4) TOJNBKO IMArOHaJbHBIC MATPHIIBI,
5) wMmarpuilel Takue, YTO JIEBBIH COMHOXKUTEIb UMEET CTOJBKO CTOJIOIOB, CKOJILKO CTPOK Y MPaBOTo
COMHOXKHUTEJISL.
8. KBanmparHas mMaTpuiia ¢ HyJIEBOW CTPOKOM HMEET OTPEACIIUTEb PABHBIIA:

1) -1,

2) 1;
3) 5
4) T
5) 0.

9. Cucrema TUHEHRHBIX ypaBHeHI/Iﬁ HMCCT PCIICHUC TOT'Zla U TOJILKO TOraa, Korjaa:
paHTr MaTpUulbl CUCTEMbI OoubIIIe paHTra pacmnpeHHoﬁ MaTpHUuIbl CUCTCMBI;

paHTr MaTpUulbl CUCTEMbI OoublIe paHTa paCHIHpeHHOﬁ MaTpulbl CUCTECMbI Ha 2;
paHTr MaTpulbl CUCTEMbI MCHBIIIC PAHT'a pacumpeHHoﬁ MaTpuIlbl CUCTCMEBI HA 1;
paHTr MaTpulbl CUCTEMbI MCHBIIIC PaHTI'a pacumpeHHoﬁ MaTpUuIbl CUCTCMBI;

® o0 o

PaHT MaTPHUIBI CUCTEMBI PABEH PAHTy PACIIMPEHHOW MATPULIBI CUCTEMBI
10. Tpu BekTOpa KOMIUIAHAPHBI TOT/Ia ¥ TOJILKO TOT/a, KOT/Ia:

MX BEKTOPHOE IPOU3BEIECHNE PABHO HYIIIO;

KOI'JIa OHM JIeKAT Ha MEPECEKAIOIUXCS IIIOCKOCTSX;

KOI'JIa UX IBOMTHOE BEKTOPHOE MPOU3BEIECHUE PABHO TPEM;

UX CKaJIIPHOE NIPOU3BEIECHHUE PABHO HYIIIO;

® o0 o

UX CMEIIaHHOE TPOU3BENICHHE PABHO HYIIIO.
11. Beuucaute lim M
x—roo [ s

a)l; 6)—1; B)0; T)o0; 1) HECyIECTBYET

12. UzBectHO, uto nipu x — 0 a(x) u B(x) — OeckoHeuHO Manbie ¥ lim ;'—ﬂ = 1000. Kakoe u3

x—0 Bix

CIIEAYIOIIMX YTBepkaeHui BepHO npu x — 07
a) a(x) ~ B(x);
0) a(x) 6osee BHICOKOTO MOPSIKA MAIOCTH, YeM B(x);
B) a(x) OosIee HU3KOTO MOPsIKA MAJIOCTH, 4eM [(x);
r) o(x) 1 B(x) ogHOTO MOPSIKA MATOCTH.
13. Ilpu x — 1 yxa3ats BCE BepHble yTBepkKIeHUS:

a) sin X ~ X;



0) sin(x— 1) ~ (x—1);
B) sin(X + 1) ~ (x + 1);
r) sin(1/x) ~ (1/x).
14. Ha pucynke wu3o0paxeH rpaduk ¢pynkimuu Y=Ff(X), Toraa npousBoaHas 310 ...
a) TK/MK; 6) NK/MK; B)NK; 1)MK/TK; 1) MN/MK; e)MN.

¥ N

wTaN

% BEAR x
15. Ykaxxure BCE Bepnble yTBepkacHu: eciau GyHkiusa nuddepeHnupyema B HEKOTOPOH TOYKE,
TO B 9TOU TOYKE ...
a) GyHKIUS HE OTpeiesIcHa,;
0) MOXHO MPOBECTH KacaTelbHYIO K rpaduKy QyHKITHH;
B) HEJIB35 IIPOBECTHU KacaTeNIbHYIO K rpaduky GyHKINY;
I) GyHKLUS HENPEPBIBHA;
1) (pyHKLIHS UMEEeT 3KCTPEMYM.
16. Yka3aTh TOUKH, B KOTOPHIX (PYHKIIHUS, H300pakeHHas! HA pUCYHKE, IMEET MAaKCHMYM

Y
w

L J

|
[
|
|
|
|
I
|
|
|
|
|
| |

| |

| |

:cp b x
|
|
|
|
I

17. Ins nuddepenuupyemoit Gpynkuuu f(X) U3 mpHBEACHHBIX YCIOBHI BHIOPATh JOCTATOYHOE
YCIJIOBUE BBIITYKJIOCTH (BBITYKJIOCTH BBEPX):
a) 1 (x)>0;
6) /" (x)<0;
B) /7 (X)>0;
r) £7(X)<0;
m./"(x)=0;
e) /”(x)=0. ,
18. dynkmusa y =x +x ...
a) Bospacraer Ha ( — oo; 0), yosiBaeT Ha (0; +00);
0) yosIBaeT Ha ( — o0; 0), Bozpacrtaet Ha (0; +0);
B) BCIOJy YOBIBaeT;
T') BCIOJIy BO3PAcCTaeT;

1) Ipyroi OTBET
4

19. Ckoitbko TOUeK Tiepernda nMeeT GyHkmus y = x + 4x?
a) HU OJTHOW;
0) onHy;
B) JIBE;
T) TpH;



1) OoJbIIe TpEX
20. Ecmu ¢yukuus y(x) HenpepbiBHa Ha [@;b], nuddepenuupyema Ha (a;b) u y(a) = y(b), To Ha
(a;b) MoxxHO HaiiTH XOTS OBl OZIHY TOYKY, B KOTOPOIA:
a) pyHKIUS HE onpeseNeHa;
0) mpou3BoHAS PYHKIIMH HE CYIIECTBYET;
B) HEJIb35 MPOBECTU KacaTelIbHYIO K TpaduKy GyHKINU;
I') MPOU3BOIHAsA (PYHKITMK OOpaIiaeTcs B HOJIb.
21. Kaxkoii u3 rpadukoB coorBercrByeT ¢yukuun y=f(X), ynosmerBopsioreii ycrmosusam f’(x)<0 u
f”(x)>0?

& e

Paznen 2 (2 cemectp)

1. Eciu mns dynkiuu f(X;y) cnpasemmso f 'y (Xo; Yo) = 'y (Xo; Yo) = 0, TO MOKHO yTBEpXkIaTh, 4TO
A) (xo; yo) — TOUKa SKCTpeMyMa (PYHKIIHH;
B) (xo; y0) — cTanmoHapHas Touka QyHKIIUH;
C) (xo; yo) — Touka pa3psiBa QyHKIIHH;
D) (xo; ¥0) — rpaHuuHast TOYKa QyHKIUH.
2. 3HaKOIIEPEMEHHBIH PsiT A0COIIOTHO CXOUTCSI, CCIIH:
A) 3HaKOMEepEeMEHHBIN PsAJ CXOAUTCS, & PSJI U3 €ro aOCOMIOTHBIX BETHYUH PACXOIUTCS
B) 3HakomnepeMeHHbIH Psii CXOAUTCSI BMECTE € PSIOM M3 €ro a0COIIOTHBIX BETHUUH
C) 3HaKomepeMEeHHBIH PsIl PACXOAUTCS, a PSIT U3 €ro a0COMIOTHBIX BETUYUH CXOIUTCS
D) Cxoputcst psan u3 ero abCONMIOTHBIX BEIMYUH
3. Beibepute ouH WK HECKOIBLKO 0TBeTOB: Dopmyna HeroToHna-JIeiiOHMIIa MMeeT BHI:

A) J; f(x)dx = F(a) ~ F(b)
B) J. f(x)dx = F(b) ~ F(a)
C) [7 f(x)dx = f(a) — f(b)
D) J? f(x)dx = f(b) — f (a)

4. YTo MOXKHO HAWUTH MPU TTOMOIIIH OMPEeIEHHOT0 HHTerpaa:
A) Ilnomanas KpUBOIWHEHHON Tpaneuun
B) PabGoty nepemMeHHOI CHITBI
C) dnuny ayru
D) O0nem tena BpaieHus
5) IlepumeTtp maockoit Gurypsl
5. JIy1st 'HTETpUPOBAHUS UPPATMOHATHHBIX (DYHKIIMH, COACPIKAITUX BBIPAXKEHUS BH]IA
Vax?+ bx + ¢, tae rae a<0, ¢>0 npuMeHsOTCS:
A) Iloacranoska Diinepa I-ro poxa
B) [loacranoska Ditnepa II-ro pona
C) l-ast mojxcranoBka YeOpImesa
D) ll-as moncranoBka YeObiieBa
6. OyHKIHS HECKOJIBKUX IMEPEMEHHBIX SBIIICTCS TUPPEPEHIINPYEMOM, eCITH
A) cymiecTByeT NoJHOE IpupalieHne QyHKIuY;



B) cymectByer nonHbiii quddepernuan GyHKimm;
C) dbynkmus HEMpepbIBHA 10 BCEM apTyMEHTaM;

D) uacTHas mpou3BOIHAS 110 OJHOM U3 IEPEMEHHBIX PaBHA HYITIO;
E) yactHas npou3Bo/iHas 10 OJTHOM U3 MEPEMEHHBIX HE CYIIECTBYET.
7. Eciu pynkuus F(x) — nepBooOpasnas ¢pynkuuu f(x), To:

a) npousBoaHas GyHKIMH F(X) paBHa ¢pyHkimu f(x);
b) npousBoanas Gpynknuu f(x) papHa ¢pyakuun F(x);
¢) uaTerpan Gpynknuu F(x) paBHa pynkiuu f(x);
d) uarerpan pynkuuu f(x) paBaa Gynkiuu F(x).
8. Ecmu mmotHocts f = x+ytz, TO Macca NUpaMHIbl, OTPAHUYEHHON KOOPIMHATHBIMU
IJIOCKOCTSIMU | TNIOCKOCTBIO X+y+z =4, onpenensercs: GopMyIioi:

4 4 4
A) [, dx [ dy [ (x+y +2)dz
=] A—x 4—x—
B) [y dx [ Tdy [, T(x+y+z2)dz
4 4 s—x—
C) Jy dx [T dy [[77 " 4dz
4 4 4
D) [, xdx + [ ydy + [ zdz
4 4 4
E) _]"u dx _j"u dyfu 4dz
9. MeToJ MHTETpUPOBaHUs, MPH KOTOPOM 4YacTh TOIBIHTETPATbHON (DYHKIIMHM 3aMCHSIETCS Ha
HOBYIO TICPEMECHHYIO, HA3bIBACTCSI METO/IOM:
A) 3ameHBbI TepeMeHHOH (1T0ACTaHOBKHU)
B) HenocpeicTBeHHOTO MHTETPUPOBAHHS
C) Buecenue nop 3Hak auddepeHnnana

D) Yactuunoro npeoOpa3zoBaHus
10. Haiitu @' (x), ecm @ (x) = f; sin(t*)dt

A) 2xsin(x?)
B) 2xcos(x?)
C) sin(x?)
D) cos(x*?)

11. Ecniu @pynkuus f(x) onpeneneHa Ha IpoMexXyTKe [a,700) W MHTerpupyemMa Ha [a, A] mpu A>a,
TO MHTErpaji oT GyHkuM f(X) Ha mpomexxyTKe [a,+00) Ha3bIBaeTCS:

A) HecoOCTBEHHBIM UHTerpajioM I-ro pona

B) Heco6cTBeHHBIM HHTETpasioM II-ro poxa

C) unTerpajiom oT PyHKIIMHU Ha OECKOHEYHOM ITPOMEXYTKE

D) unTerpanaoM oT HeOrpaHUYEHHOH (PYHKIIMM HA KOHEYHOM ITPOMEXYTKE

12. Cpenu Bcex nmepeyrcieHHbIX PYHKIUN yKa3aTh (QYHKIUIO, KOTOpas sBIsSETCS MepBO0Opa3HON
i pyHKuMu y=Inx:

a) 1/x;

b) xIn(x)+3;

c) xIn(x)-x;

d) xIn(x)+x.

T
13. TTocrne 3aMenbl t = cas(x) HHTErpa _f; tg®xdx npumer By

-
iz 1. de

A)-fra+)—

-
1. dt

B) f?ﬂ"‘r—z}—r



il 1. dt
4

C)—[+(1+

1. dt
24

)y
D) [+ (1 +

14. Jlna Beraucnenns uarerpana | sin® xcos®xdx npuMenseTcs 3amMeHa:

A) t = cosx
B) t = sinx
C)t = cos’x
D) t = sin®x

15. Eciau uist n-ro sneMeHTa psja . a,, ?}1_1}1;1: a, =0,10

A) P cxonutcst

B) Psin pacxonures

C) Psaa moxet cxoautcst

D) IloBenenue psia He onpeIeIeHO

16. B kakoii cucreMe KOOpAWHAT MPU BBIYUCICHUU ABOMHOTO HMHTErpaja 3JIEMEHT ILIOMIAIH
dS=rdrdyp

A) B n1exapToBOit

B) B mmnHapuueckoit

C) B chepuueckoit

D) B nonsipHoit

E) B rapmonunueckoit

17. K metonam unrerpupoBanusi He otHocsTCs:

A) MeToJ MOACTaHOBKH

B) MmeTon uHTErprpOBaHUS 110 YACTAM

C) meTon MaTeMaTU4ecKOl UHIYKIINH

D) meton HeompeaeneHHbIX KOAPPUITUESHTOB

"fa_ =D, To psan

18. Ecam ju1st N-Tro 4iieHa MOJ0KUTENIBHOTO PS/a Y, @, BBIIONHEHO lim V @n

fn—roo

CXOJIUTCS TIPH
A) D>0
B) D<0
C) D=1
D) mo6om D
19. BEramcimuTh KoMIuIekcHoe uncino 8i — (7 + 2i)7

A) —49 — 6i
B) —45— 32i
C) —45 + 8i
D) —45 — 20i

20. Kakme gocTaTO4YHBIE TMPU3HAKKM  HCHOJB3YIOT JUISl  ONPENETICHHUS  CXOOUMOCTH
3HAKOMEPEMEHHBIX PSIOB:

A) Ilpusnak Kommn

B) Ilpu3znax Jleitoauna

C) puznak anambepa

D) IIpu3nak cpaBHEHHS

E) [Ipusnak Beiiepmrpacca

10



Pa3nen 3 (3 cemectp).
1. Cpenu nepeuuciieHHbIX ¢ GepeHINATbHBIX YPABHCHHH YKAXKHUTE OJTHOPOAHOE YpaBHEHUE:

1) 2xyy' —y*+x*=0
)y ' —ycosx=10

) xy' =y(1+ Iny + Inx)
4) xy" =y’

dx
F)

2. luddepennmansHoe ypaBHEHNE — (3x — 2)dy = 0 B pe3yabTare pa3aeiieHus

cos y

MNEPCMCHHBIX CBOAUTCSA K YPAaBHCHUIO

1) n’aji 5= cos*ydy
dx —_ F
) (3e-2) ¢ yay
dx _
) = (3x - 2)dy
dx _ _
)= —(3x-2)ay

3. uddepennuanbHpIM ypaBHEHHUEM Ha3bIBA€TCsl ypaBHEHUE, CBS3bIBAIOLIEe MEXAYy CO00i
UCKOMYIO QYHKIHH Y U €€ ... uian nuddepeHimans.
1) uaTerpan
2) MPOU3BOIHBIE
3) 3HaueHUs PyHKIUU
4) He3aBUCUMYIO IEPEMEHHYIO
4. JIns pemieHus: Kakux ypaBHEHUH PUMEHSETCS 3aMeHa Z=Yy/X:
a) TMHENHbIE YpaBHEHMS;
b) ogHOpOHBIE ypaBHEHUS;
C) YpaBHEHHUS C pa3/IeAIOUIMMUCS TIEPEMEHHBIMU;
d) ypaBHeHus B MONHBIX AU depeHnanax.
5. O06bIkHOBEHHOE M depeHIInanbHoe ypaBHEHHE IEPBOro MOpsaKa UMEeT BHL:
1F(x,y)=0
2)F(y.y)=0
3)Fyy)=0
4y =t(xy)
6. YpaBHeHHe, CBSI3BIBAONIEE HEU3BECTHYIO (DYHKIMIO U €€ MPOU3BOIHbIC WIH TU(PEepeHIaIbI
Ha3bIBAETCS:
1) aHanUTUYECKUM
2) anreGpanyeckum
3) nuddepeHnuanIbHBIM
4) nMHEeNHBIM
7. YKakuTe B 9aCTHOTO perieHus nuddepeHnnansaoro ypapaenus v + p, v’ + p,v = 2xe® ¢

HOCTOSHHBIMH KO3(h(HIIIeHTaMt, €CIM W3BECTHBI KOPHM XapaKTePHCTHYECKOro ypaBHEHUS Ki=1,
k2:1

Hy=Ax+B

2)y = x*(Ax + B)e*

3)y = (Ax* + Bx + C)e®

4)y = x(Ax + B)e”

5) v = (Ax + F)e*

11



8. Cpeau nepeuncieHHBIX TuQQepeHIMaTbHBIX YPaBHEHUH YKOKUTE JIMHEHHBIE OIHOPOIHBIC C
MTOCTOSTHHBIMH KO3 (HUIIMCHTAMH:
1) y"+10y'+25y=0
2) y'=y'+2y
3) y'+xy'+y=0
4) y"+10y'+25y=5

9. U3 mepeunciieHHBIX cucTeM aupQepeHInanbHbIX ypaBHEHUH HaWIWTE COOTBETCTBYIOIICE
xapakTepucTuyeckomy k> — 3k +2 =10

((x' =2x
2 ' =x+y
2 fxl':}:r_x
)h}r“=}r—2x
(x' =1 —x2 — 3?2
3
)\ }Fl'_zx}r
(x' =5x+2y—3
4)7 . _ ‘
Ly =Tx+v+te

10. Ypasuenne (k — 1)* = 0 spisercs XapaKTepUCTHUECKHM ypaBHEHHEM AU((EPEHINATEHOTO

YpaBHEHHS:
HNy"+2y ' +y=0
)y =2y +y=0
Py -2y —-1=0
Hy' -2y +1=0
11. MakcuManbHbIi NOPAIOK IPOU3BOIHON, BXOAAIIEH B ypaBHEHHE BTOPOI'O MOPSIIKA PABEH:
a)l;
b)2;
c)3;
d)4.
12. Yxkaxwute obmiee pemenue ypapHeHus y'"-9y=0:
a) Aexp(-3x)+Bexp(3x);
b) Aexp(-3x)+Bxexp(3x);
c) Axexp(-3x)+Bexp(3x);
d) Acos(3x)+Bsin(3x).
13. Cpeau mnepeuncieHHbIX JuddepeHInanbHbIX ypaBHeHHH ykaxutre BCE nuHelinble
HEOJJHOPOHbIC YPAaBHEHMSL:
a) y"'+10y'+25y=0;
b) y"+xy'=y;
C) y'+yy'=5X;
d) y"-2y'+5y=10.
14. JluneliHBIM OJHOPOAHBIM AU(GEpPeHINATPHBIM YPaBHEHHEM BTOPOrO IMOpSAIKa C
MOCTOSIHHBIMU K03(p(pULIMeHTaMu Ha3bIBAETCS ypaBHEHHUE BUA ...
Dy"+py +qy=0,rme pu(q— nepeMeHHbIC
2)y'"+py +qy=1,raepu(q— NOCTOSHHbIC
3)y'+py +qy=0,raepu(q— NOCTOSHHbIC
4)y"+py +qy=1,raepu (- nepeMeHHbIC
15. Bepno nu yrBepxkaenue: Cucrema pynkuuit 1, 2x, exp(3X) muHeHHO He3aBUCHMAsL.
Bribepute oauH OTBET:
1) Bepno
2) HesepHo

12



16. 13 nepeuncieHHbIX cucteM nuddepeHITnanbHbIX YPAaBHEHHH OJTHOPOIHBIMH CHCTEMaMH

SIBIISIFOTCH ...
[(x' = 2x
AR +
V=X Ty
Z)txl'z};r_-_x
' =y —2x
.y " "
x 1 —x°—y°
3) f

"
Il
Ln
S
==
B
=
I
%]

4) ' =Tx+y+ef

17. Kopuu k, u k, XapakTepucTUYEeCKOr0 YpaBHEHUS JEHCTBUTENIbHBIE U paBHble: ky = k, =k

(D=0). B atom cayuae oO1iiee pelieHre HCX0IHOIO YypaBHEHUs Oy1eT HIMETh BHUI:
1)y = C,e* + C,e** rne Cy, C, — const
2) v = Ce® + C,, rne €y, €, — const
3) v =C, + C,e*, rne Cy, C, — const
4) y = C,e™ + C,xe™, rne Cy, C, — const
18. 3akoH pacmpeneneHus CIy4aiiHON BeIMYUHBI X 3aJaH TaOIHIICH:

Xi 40 42 44 45 46
Pi 0,1 0,07 0,03
Haiit BeposiTHOCTB cOObITHS X < 45.
a)l
6) 0.8
B) 0.9
r) 0.7

19 KaK HAa3BIBACTCA YHUCIO M (HaCTyHJ'IeHI/ISI CO6I>ITI/I$I B HE3aBUCHUMBbIX HUCIIBITAHUAX, B KAXKJI0M U3
KOTOPBIX BEPOSATHOCTD IMOSIBIIEHUS COOBITHS paBHA P), ONPENEIIEMOE U3 HEPABEHCTBA:
np—q =m=np+p?

1) HanGonpiee
2) onTUMabHOE
3) HauBepoOsTHEIIICE
4) HEeBO3MOXKHOE
5) MUHUMaJIbHOE
20. 3akoH pacnpeeneHus CIyJaitHONW BeJTMYUHBI X UMEET BHU/JI

Xi -1 2 4
Pi 0,4 0,3
Haiitn nucniepcuto ciydaiiHON BETUYUHBI
a)l
0) 0.44
B) 0.45
r) -0.44

21. B ypHe 6 Genbix u 4 4epHBIX mapoB. V3 ypHBI BEIHUMAIOT JBa mapa. BeposSTHOCTH TOTO, YTO
o0a 1apa uyepHble, paBHa
a) 2/5;
0) 2/15;
B) 1/4.
22. Kakue u3 clieIyromunx cOOBITHH 00pa3yroT MOJHYIO TPYITITY:
a) OmbIT — J1Ba BBICTpETA 110 MUIIICHH; COOBITUS: A/ — JBa MOMAJaHus B MUIIIEHb;, A2 — XOTs OBl OJTUH
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IpoMax IO MUILEHHU.

0) OmbIT — OpocaHue JABYX HTPATbHBIX KOCTEH; cOOBITHUS: Bl — cymMMa OYKOB Ha BEPXHUX TPaHIX
6onbiie 3; B2 — cyMMa OYKOB Ha BEPXHUX I'paHsX paBHa 3.

B) OMBIT — MOCAXKEHO YeThIpe 3epHa; coObITUs: C/ — B30o1LIO 0/1HO 3epHO; C2 — B30om1UIO ABa 3epHa; C3
— B301LJIO TpH 3epHa; C4 — B30LIWIO YETHIPE 3€pHA.

r) [Tokymarens mocemaer Tpyu Mara3uHa; coObITus: /[/ — MOKyMaTelb KYIUT TOBAP XOTS ObI B OJTHOM
Marasuse; /[2 — nokynareiab He KyIIUT TOBAap HU B OZJHOM MarasuHe.

1) OMBIT — CTYICGHT CAACT TPHU dK3aMeHa; COObITHs: £/ — CTyIeHT ciacT XOTs Obl OAuH dK3aMeH; E2 —
CTYZIEHT HE C/IaCT XOTs Obl OMH HK3aMEH.

23. BeibepuTte oMH WJIH HECKOJIBKO OTBETOB

[Tycte A, B, C — Tpu pOU3BOIBHBIX coObITHs. HailiTh BhIpaskeHUs ISl COOBITUM, COCTOSIINX B
TOoM, yTo U3 A, B, C:

a) MPOU3O0IILIO TOJILKO A;

0) mpousonuio A u B, Ho C HEe IPOU30IILIO;

B) BCE TPHU COOBITHS TTPOU3OIILIH;

I') IPOM301ILIO JIBA M TOJBKO JIBA COOBITHS;

1) IPOM30LILIO OJHO U TOJIBKO OJTHO COOBITHE.
1) ABC,;

2) ABC;

3)ABC+ ABC+ABT;

4) AB C;

5) ABC + ABC + ABT.

24. Ha cOopky momanarT netaym ¢ aByx aBromaroB: 80 % wu3 meporo u 20 % w3 BTOpOTO.
[lepBrrit aBToMaT gaet 10 % Opaka, Bropoit — 5 % Opaka. Haiitu BeposiITHOCTD monaiaHusi Ha COOpKY
T00pOKAaYECTBEHHOM JETAIIU.

1) 0,90;
2) 0,09;
3)0,91;
4) 0,85;
5) 0,15

25. B rpynme u3 20 ctyaeHToB 4 oTiMyHMKa U 16 XopomucToB. BeposiTHOCTH ycnemHol ciaduu
CeCCHM JUIsl HUX COOTBETCTBeHHO paBHbl 0,9 u 0,65. Haiinmute BEpoOsSTHOCTH TOrO, YTO HAyTaj
BBIOpAHHBIN CTYJEHT YCHEIIHO ciacT ceccuto. B oTeet 3anummre 10P.

26. Kakue u3 crieayromumx coObITHI SBISIOTCS PABHOBO3MOYKHBIMH:

a) OneIT — BBICTpEN MO MHUULIEHW; COOBITHS: A/ — momajgaHue Opu BeIcTpene; A2 — mpoMmax Ipu
BBICTpEIE.

6) OnbIT — OpocaHue JBYX UIpalbHBIX KOCTEeH; coObITHs: B/ — mpou3BelE€HHE OYKOB Ha BEPXHHUX
rpaHsx paBHO 12; B2 — cyMMa OYKOB Ha BEPXHHUX IPaHsIX paBHa 9.

B) bpocanue nByx moHet; coobiTus: C1— nosiBinenue AByx repoos; C2 — nossieHue 1Byx uugp; C3 —
TOSIBJIEHWE OJTHOTO repOa v OAHON U(pPHI.

r) OnbIT — U3BJIEYEHUE ABYX KapT U3 KOJIOABI; COOBITUSA: /]I — 00€ KapThl OAMHAKOBOW MacTH; /{2 — 0be
KapThl pa3HbIX MacTeH.

27. B rpynme 7 roHomIel u 5 neBymiek. Ha KoH(epeHIrio BEIONPAIOT TPEX CTYACHTOB CIyYaiiHbIM
obpaszom (0e3 Bo3BpauieHus). Onpenenuts BEPOATHOCTh TOTO, YTO Ha KOH(EPEHLHUIO MOeIyT JABOE
IOHOLIEH U OJIHA JIEBYIIIKA.

a) 11/28;
0) 21/44;
B) 21/110.
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5.2.2 TunoBble KOHTPOJIbHbIE 33aJaHUA WU WHble MaTepuaJibl, HE00X0JUMBbIe
AJIA OLEeHKM 3HaHUH, YMEHUH, HABBIKOB M (M/IM) ombiTa B X0J€ NPOMEXKYTOYHOHU
aTTecTalMy 1o AMCUUIIIMHE

dopma mpoBeaCHH POMEKYTOUHONW aTTECTAallMU Mo AMciuIuinHe: dk3ameH (1, 2, 3 cemectps)
MPOBOANTCS B YCTHO-MMHUCBMEHHOH (hopMe MO 3K3aMEHAIMOHHBIM OWIIeTaM, TaKXKE YYUTBIBAIOTCS

pe3yNbTaThl TEKYIIEH ycreBaeMOCTH (TECT, KOHTPOJbHAs paboTa, OTYET MO MPAKTUUYECKUM 3aHATHUSM,
co0eceloBaHUE TI0 TECOPUU HA MPAKTUICCKUX 3aHITUSX U JICKIIHSX ).

TunoBble 3a1aHUs 1JI51 KOHTPOJIbHOM padoThl (1/1s1 3204HO PopMBbI 00yUeHMST)

1 cemecTp

3amanue 1. Halith 3HaueHye MHOrOWwIieHa = —4x> —2 OT MaTpHIbI
X X +3X p

(1)
-2 1
3ananue 2. PemuTh cucteMy ypaBHEHUM:
a) no nipaBuiy Kpamepa;
0) meTomom ["aycca;
B) C IOMOIIIbIO OOpPaTHOM MAaTPHUIIHI.
—3X, +6X, — X; =2,
2X, —3X%, + %, =1,
X;—2X, + 2%, =—1.
3ananue 3. Hailtu ob1iee penieHre cucTeMbl ypaBHEHUN:
3x, —6X%; +X, =1,
=X +2X, =X + X, =3,

4% + X, + X, — X, =0.
3ananue 4. B cucreme BEKTOpPOB a(l, 0,1, 52(—5, 1,-4), 5(5, 1,6), aj(l, — 2, —1) BbLICIUTE
0a3uc U BBIPA3UTh Yepe3 HETO OCTAJIbHBIE BEKTOPBI CUCTEMBI.

3ananue 5. Pemmth rpaduuecku cucremy ypaBHeHu. OnpeaenuTs yrioBbie KO3 OUIUEHTH U

B3aMMHOE PACIIOJIOKEHUE MPSMBIX.
X+4y =3
4x -2y =3"

Bananue 6. Jlansr koopanHaTel BepiuH nupamuasl 41(0,0,0), A42(3,-2,1), A43(1,4,0), A4(5,2,3).
HaiiTu:
a) yros Mexnay pedpamu 414> u A1Aas;
0) ruiomanp rpanu A14,As;
B) 00BEM MUPAMUIBI;
') ypaBHEHUE NPAMOU A144;
1) YpaBHEHHUE MIIOCKOCTH A14243;
€) yroi Mexay peopom A144 v rpanbio A142A43;
’K) YpaBHEHHE BBICOTHI, ONTYIIIEHHON U3 BEPIINHBI A4 Ha TpaHb A142A3.

3anganue 7. I MHOXKECTB

A={4,6,8}, B={4,56}, C={234} Haiitu:

a) D=AN[(BUC)\(BNC)].

6) E=[(ANB)U(ANC)]\[(ANB)N(ANC)]-
3ananue 8. BeIYMCIUTh Npeaenbl
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3 2 2
D) 1im 23, 6) i & DX Z9) ) i, X +2X-8,
mEN-5 o2 -B)@x -] XX -2
? i 9x+4
Dm0 tim SN2 e gim M) g .
-1 2x° —x—1 x—0 Sin 6X X0 thX o 5y _5

3amanne 9. HaliTn Touku pa3peiBa (QYHKITUU U ONPEACIIUTH UX XapaKTeP
cosx, X<r/2,
y =40, T[2<X< 7,
/2, X>r.

3amanne 10. Berancauts mpou3BoaHbIe (DYHKITHI
2
a) y=2x* —5+—+In5x:
X

6) ,_ 2X" +7X,
3x*-5
B) y=In(ctgx)-e*.
3ananue 11. Beruncnute npenen, npuMenss npasuia Jlonurans
. sin2x
lim 5"
x-0 GX — X
3ananue 12. MccnenoBaTh GyHKLUIO U IOCTPOUTH €€ TpauK
X -x-6
(x-1)
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2 cemecTp

3ananue. Haiitu unTerpan
1) J(4x* +7+sin2x)dx

Z)I (3% +5)cos6xdx
3).[ 14x— 5
x+2
4) J-x +6x +14x+10dx
x+1)(x+2)

5) ¢ —4x° +5x+1
(x—9)(x* +5)

6) J' o
2c0sx—3

7) J.cos10 Xsin xdx

8) _[ COS X cos 3xdx

9) IlOX3 +18x* —13x -5
X* —6x—12
10) dx

Y(2x+5)" +2x+5

3ananue 2. BeluncauTb UHTErpasi

dx

1) .T(Zx3 —5x+4)dx
4
2

2) J'(x2 +3x+1)sin 4xdx
1

va
3) j sin xsin 2xdx
7r/2
4) J~ x*dx
Jx+1
sin X
5) I 7 WX
o (L+sinx)
3ananue 3. BeIUMCIUTD 106 GUTYPBI, OTPAaHUYEHHOHN 33/1aHHBIMU JINHUSMU
y=x*-12x+32, y=0
3ananue 4. BerunciauTh miaomaab GUrypsl OrpaHU4eHHOMN 3aJaHHBIMU JIMHUSIMU
y2 — 4X, y2 — XS
3ananue 5. BeluncauTh JUIMHY 1YT'¥ KpUBOI
y=1-In(x*-1), 3<x<4
3ananue 6. Beruncantb 00beM Tenna, OrpaHUuE€HHOTO MOBEPXHOCTSIMU
2 2
X
L =1, z—l, z=0(y=>0)
9 ' 25 3

ﬂ/Z

3aganue 7. Haiitu npousBoanyto ckassipHoro moss U(X,Y,z) B Touke M 10 HanpaBiIeHUIO BEKTOPa

U=yxy +v9-2%, 1==2i+2j-k, M(110),

17



3ananue 8. Haiitu yron Mexay rpaareHTamMu cKaasipubix moseir U(X,y,2) u V(X,y,Z) B Touke M.

2
v =v2xe -3 6222, U:Lz, VIFERNE
J2 Xy?z 3'Ve6

3 cemecTp

3ananue 1. Haiitn o6muit nuaTerpan nuddepeHunanrsHoro ypaBHeHUs
1) (2x+xy?)dx —y*dy =0.

2) xy' = \/m +y
3) y_Xt2y-3
4x—-y -3

3aganue 2. Haiitu pemenne 3amaun Komm
1) x(x=Dy +y=x*(2x-1), y(2)=4.
2) dx+(xcosy+sin2y)dy =0, y(-1)=0.
3) (X*+y*+1)y +xy=0, y@)=1.

3ananue 3. Haittu o6muit uaterpan nuddepeHnuanbHoro ypaBHEHUS
(sin Xy + Xy cos xy)dx + x* cos xydy =0.

3ananue 4. Haiitu ob1mee pemenne qudepeHnaIbHoro ypaBHEHUS
xy" =y".

3amanwue 5. Halitu pemenne 3aaaun Komu
y'=2y’, y(0)=1 y'(0)=0.

3ananue 6. Haiitn o0mee pemenue qudQepeHnaibHoro ypaBHEHUS
1) y"—y"=12x* +6X.
2) y"-8y"+16Yy' = (1—x)e*.
3) y"+2y +5y=e""cos2x.

y" —81ly' =162-e°* +81sin9x.

ITepeyeHnb BONPOCOB M 3a1aHuii 1Jisi MOATOTOBKH K k3ameny (MYK 1.1, MOIIK-1.1):

©ooN DR

el ol el
W N RO

1 cemecTp

Marpuiipl ¥ 1€UCTBUS HAJl HUMU.

Meron uckmnrouenus ['aycca.

Onpenenurens MaTPUIBI U €M0 CBOWCTBA.

Brruncnenune onpeaenuteneit 2-ro u 3-ro NopsaKkoB.

Brruncnenne onpeaenureneil mpou3BOIHLHOTO TOPSIKA PA3JIOKEHUEM IO CTPOKE WUITH CTOJIOITY.
Brruncnenune onpeaenuTeneil Ipou3BOJIbHOTO MOPSIAKA.

OO6parnas maTpuIia.

Brruncnenue o6paTHOM MaTpHIIbI C TOMOIIBIO ONPEIEIIUTENS.

Breruncnenmne oopatHoii matpuiisl MmetooM ["aycca-2Kopaana.

. Panr marpuusl.

. Pemenue cucrem IMHENHBIX ypaBHEHM 110 nipaBuiy Kpamepa.

. CoBMecTHOCTB cuctemsl ypaBHeHul. Teopema Kponekepa-Kanemn.

. Meton 'aycca pelieHust CUCTEM JTMHEHHBIX YpaBHEHUI B 00IIEM clTydae.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

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

57.
58.
59.

OnHopoaHasi cucTemMa JIMHEHHBIX YPaBHEHUM.

OO11ee, 4acTHOE PEIIEHUsS] CUCTEMBI.

JInneliHo He3aBUcUMBIE perieHus. DyHIaMeHTaabHas CUCTEMA PELICHUM.

[ToHsITHE BEKTOPHOTO MTPOCTPAHCTBA U MOIIPOCTPAHCTBA.

Bexktopsl. Oneparnus Hag BEKTOpamH.

Paznoxenue BexTopa o 6a3ucy. KoopauHars.

ITonsTHEe TMHENHON 3aBUCUMOCTH, HE3aBUCUMOCTH BEKTOPOB.

basuc u pazMepHOCTb JINHEHHOTO POCTPaHCTBA

M3MeHeHMne KoOpiMHAT BEKTOpa MPH Mepexo/ie K HOBOMY Oa3ucy.

OpTOroHaNbHOCTH BEKTOPOB.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB. I €OMETPHUUECKUIT CMBICII CKAJISIPHOIO IPOU3BEICHUS.

[Ipoeknusa BeKTOpa Ha BEKTOP.

[Tpoexkunu Ha IOAIPOCTPAHCTBA.

Oproronanuszanus I'pama - HImuara.

OproroHanbHble NOANPOCTPAHCTBA U OPTOrOHAJIBHBIE TOIIOJHEHUS.

MeTto HaMMEHbIINX KBAJAPATOB.

MaTtpuLbl IPOEKTUPOBAHUS.

OproronanbHble 6a3ucsl. OpTOroHaJbHbIE MATPULIBI.

BexTopHoe nmpounsBeieHne BEKTOPOB U €ro CBOMCTBA.

CwMmenianHO€ IPOU3BEIEHUE BEKTOPOB, €T0 CBOMCTB.

OpueHTHPOBAHHBIN 00bEM.

AHanutuyeckas reoMeTpHUst MPSAMBIX U IJIOCKOCTEN B TPEXMEPHOM IPOCTPAHCTBE.

[Ipsimast Ha MIIOCKOCTH.

IInockoCcTh B IPOCTPAHCTBE.

IIpsimast B mpocTpaHCTBE.

Kpussie BTOporo nopsaka.

IToBepxHOCTH BTOPOTO MOPSIIKA.

MerTon ceueHmi.

[ToHsiTHE COOCTBEHHOTO 3HAYEHUSI U COOCTBEHHOT'O BEKTOPA.

KBanpaTtuunbie popmbl U KBagpaTuyHble QYHKIUH.

[TonoxxurenbHO onpesieNieHHbIe KBaJApaTHuHble popmbl. KpuTepun noaoxuTenbHoi
OIIPEACIIEHHOCTH.

[IpuBeneHne KBapaTUUHBIX QYHKIUH K KAHOHUUECKOMY BH]LY.

MeTosa OpTOroHaNBHBIX PE0Opa30OBaHUMA.

Meron Jlarpanxa.

MHoxecTBa.

Omneparuu HaJ MHOKECTBAMH.

OToOpakeHnss MHOXKECTB.

CueTHblE MHOYKECTBA.

YucnoBble MHOKECTBA.

TouHas BEpXHSA ¥ TOYHASI HUKHSASA TPAHU YMCIIOBOTO MHOXKECTBA.

[TonsTe npenena nociae10BaTENIbHOCTH.

EnvHCTBEHHOCTB Npezena 1 OrpaHUnYeHHOCTh CXOAAIIEICS MOCIE10BATENIBHOCTH.

CBoiicTBa CXOASIINXCS MOCIEN0BATENbHOCTEN (TeOpeMbl 00 apu(PMETUYECKUX ONepalnix Hal
CXOSIIUMHUCS MTOCIEA0BATENBHOCTIMH, O IPEIEIBHOM IIEPEX0/ie B HEPABEHCTBE, O PEIEIbHOM
nepexo/ie B IBOMHOM HEpaBEHCTBE).

MOHOTOHHBIE MOCIEI0BATENLHOCTH.

Teopema o cTSIruBarOMUXCS OTPE3KAX.

Teopema bosnbuano - Beliepmrpacca.
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60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.
76.

77.

78.
79.
80.
81.
82.
83.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

Yucio e.

Kputepuit Komm cxoguMocTy 4uca0BOM MOCAEA0BATEIbHOCTH.

QyHKIUN OAHOU NIEPEMEHHOM.

DneMeHTapHbIe QYHKIUH.

[Ipenen ¢pynkuuu.

OpHOCTOPOHHME TIpEIebl (YHKITUH.

Teopemsl 0 mpenene GyHKUUU.

3amMevarenbHbIe MTPeIeIbl.

beckoneuHo mainble QyHKIMH.

Teopema o cBs3u npeaena GQyHKIUY U OECKOHEUHO Majlol (DyHKIHU.

Beckoneuno 6onpmme GpyHKIIH.

Teopema o cBsi3u OECKOHEYHO MaJIOi U OECKOHEYHO OOIBIION (YHKIIUH.

[TonaTne HEMPEPHIBHOCTH (PYHKIIUHU B TOUKE.

Teopema 00 apudmeTnUecKrx onepanusx HaJ HePEePbIBHBIMU (YHKIIUSIMHU.

HenpepbIBHOCTH 371€MEHTapHBIX (YHKIUI.

Touku pa3pbiBa QyHKIUH.

CaoiicTBa (yHKIMH, HEIPEPBIBHBIX B TOUKE (TEOPEMBI O JIOKaIbHON OrpaHUYEHHOCTH HENPEPHIBHOM
(YHKLIMU ¥ TIOCTOSTHCTBE 3HAKa HENPEPhIBHON (DyHKINH).

CoiicTBa (hyHKINH, HETIPEPHIBHBIX HA OTPE3KE (TeopeMa o HyJie HeMPEePhIBHOM (DYHKIIMH, IMEIOIIEH
pa3Hble 3HaKu Ha KOHLIaX OTPEe3Ka; IepBasi U BTopas TeopeMsbl Beliepiirpacca).

PaBHOMepHas HempepbIBHOCTH PYHKIMH U TeopeMa Kanrtopa.

HenpepbIBHOCTH CII0XKHON (PYHKIINH.

HenpepsiBHOCTS 00paTHOM (YHKIIUH.

[TonsATHe NPOU3BOAHOM.

I'eomeTpHruecKkuil cMbIC IPOU3BOJHOM.

HuddepenunpyeMoctb GyHKINU (HEOOXOAMMOE U IOCTATOYHOE YCIOBUS AU epeHupyemMocTu
(GYHKIIUHU B TOYKE M Te€OpeMa O HEeMPEepPhIBHOCTU AU epeHInpyeMoil PyHKIIIH).

Huddepenunan GyHKIUU.

[Ipon3BoiHast CyMMBI, TPOU3BEACHHS U YACTHOTO.

[TpounzBogHast CI0KHON HYHKIIHAU.

[IponsBoHas oOpaTHON PYHKIIMH U TEOMETPUUYECKUIN CMBICI TPOU3BOIHOM 00paTHOM (pyHKIIUU.

[TponzBosaHas GyHKLMH, 3aJaHHON MapaMeTPUUYECKH.

Tabnuia npou3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIUH.

ITpouzBosHble U U hepeHIanbl BEICIIMX MOPSIKOB.

Teopema ®epma.

Teopema Posus.

Teopema Jlarpanxa.

IIpaBuna Jlonurans.

Teopema Komm.

®opmyisl Tennopa u MakinopeHa.

PaznoxeHne HEKOTOPBIX AIeMEHTapHBIX QYHKIUI 1o popmyne MakiopeHa.

Bospacranue u yobiBanue QyHKIIMH B TOUYKE.

Bospacranue u yobiBanue GyHKIIMHM HAa UHTEpBAJE.

100.JIokanpHBI SKcTpeMyM (YHKIIMH, HEOOXOMMOE YCIIOBHE JIOKATHHOTO SKCTPEMyMa.

101.TTepBoe 1 BTOpOE TOCTATOYHBIE YCIOBHS JJOKAIIBHOTO 3KCTpEMyMa.

102.HanpasiieHne BBITYKIOCTH, IOCTATOYHOE YCIOBHE BBITYKIOCTH rpaduka (yHKIIHH.

103.Touku nepernda, HEOOXOMMOE YCIIOBHE CYIIECTBOBAHHS TOUEK Mepernoa.

104.T1TepBoe 1 BTOpPOE TOCTATOYHBIE YCIOBUS CYIIECTBOBAHHUS TOUYKH Ieperuoa.

105. AcumnroTsl rpaduka GyHKIMH, TEOPEMA O CYIIECTBOBAHUN ACUMITOTHI.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41,

42.

. UHTerprpoBanme npocTermmx Apooeit Buaa

2 cemecTp

KoMIuiekcHble uncina ¥ onepannuy Hajl HUMH.
[Tonsatue nepBooOpa3HOI M HEOPEIEIEHHOTO HHTErpaa.
CBoiicTBa HEONIPEJECICHHOIO HHTErpala.
Tabnuua HeonpeAeIeHHOr0 NHTErpaa.
WHTerpupoBaHue Ipy NOMOIIY 3aMEHbI IIEPEMEHHOM.
HHTerpupoBaHue 1o 4acTsIM.
Teopus nonuaoMoB. PasznoxeHne MOJIMHOMOB Ha MHOKHTEIH.
ITonmmHOMBI ¢ BeleCTBEHHBIMU KO3 puLimeHTamu.
HHTerpupoBanue paloOHAIbHBIX BBIPAKEHUMN.
A Bx + D Bx+D

x—c (x=¢)" x2+px+q (X2+px+q)"

Meroa Octporpaackoro.

WuTerpupoBanue 1poOHO-pallMOHAILHON M KBaIPaTUYHOMN HPPALIMOHAIBHOCTEH.
WHuTerpupoBanue TPUrOHOMETPUYECKUX (QYHKLIUH.

ITonsTe onpeneneHHOro UHTErpaia rno Pumany.

Cymmsl [lap6y. CBoiictBa cymm [lapOy.

Heo6xoauMoe u 10CTaTOYHOE YCIIOBHSI HHTETPHPYEMOCTH (PYHKIIUH.

Knaccsl ¢pyHkuuit, uHTErpupyeMbIx 1o Pumany.

CBoiicTBa ONpEEICHHOT0 UHTETpaia. Teopema 0 CpeTHEM.

OnpeneneHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM MPEIEIIOM.

OcHoBHast (popMyJia HHTEIPaJIbHOTO UCUUCIICHUS.

3aMeHa IEPEMEHHO B OIIPENIETICHHOM HUHTETpalle.

WHTerpupoBaHue 10 4acTsM B OIPEIECICHHOM UHTErpaje.

Crpsimisiemble KpuBble. J[JIMHA 1yTH IUIOCKON KPUBOM.

KBanpupyemsie ¢purypsl. [Tnomane miockoi ¢purypsl.

[Inomane KpUBOJIMHEWHON TPANEUU U KPUBOJIMHEWHOTIO CEKTOPA.

Ky6upyemsie Tena. O6beM Tena. O0beM Tena BpalleHusl.

[TonsiTe HECOOCTBEHHBIX UHTETPAJIOB 1-T0 poja.

[Ipu3Hak cpaBHEHUs1 HECOOCTBEHHBIX HHTETPaIoB 1-ro pona.

[Tpu3Hak cpaBHEHUsI HECOOCTBEHHBIX HHTETPAIOB 1-ro posa B npenenbHol Gpopme.
CXoqMMOCTh HECOOCTBEHHBIX HHTErpajoB 1-ro poma. AOCONIOTHas W YCIOBHAas CXOJUMOCTb
HECOOCTBEHHBIX MHTETpajioB 1-ro poja.

IToHATHE HECOOCTBEHHBIX HHTEIPAJIOB 2-T0 poOJa.

CxoauMoCcTh HECOOCTBEHHBIX MHTETPAJIOB 2-TO PO/Ia.

[TpubnuxeHHoe BBIYUCIEHNE HHTETPATIOB: (OPMYJIbI IPSIMOYTOJIbHUKOB, Tpaneuuit 1 CuMIicoHa.
O1eHKa MOrpenIHOCTH.

N - MmepHOE eBKIHI0BO pocTpaHcTBo E". MuoxectBas E".

@DyHKIMSA MHOTUX JA€HCTBUTEIBHBIX IEPEMEHHBIX.

[lpenen u HempepbIBHOCTh (DYHKIMH MHOTHX IepeMeHHbIX. Apudmerudeckue naeiicTBus Haj
HETIPEPBIBHBIMU (DYHKIIUSMU.

HenpepbIBHOCTB CII0KHOHM (YHKIINN HECKOJIBKHX ITEPEMEHHBIX.

YacTHbIe TPON3BOIHBIE (PYHKIINN HECKOJIBKHUX ITEPEMEHHBIX.

HuddepeHunpyeMocTb PYHKIINUA HECKOIbKUX TEPEMEHHBIX.

KacatespHast TUIOCKOCTh M HOPMaJTb K ITOBEPXHOCTH, 33JJaHHOH ypaBHeHUEeM Z = f(X,Y) .

HuddepenurpoBanue cioxHOW (YHKIMM HECKONBKHUX NepeMeHHBIX. Juddepenunans GyHKIUU

MHOI'MX IEPCMECHHBIX.
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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.
73.
74,
75.
76.
77.
78.

79.
80.

IIpon3BoHas IO HAIIPABIICHUIO U TPAJAUEHT CKAISIPHOTO MOJIA.

[TpouzBoaubIe 1 MU PepeHITHATBI BEICIIUX MTOPSIKOB.

®opmyna Teitnopa anst GyHKINN HECKOIBKHUX MEPEMEHHBIX.

JIokanbHbIN SKCTpeMyM (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Heo6xoanMoe 1 10CTaTOYHOE YCIOBHS JIOKAIBHOTO AKCTpeMyMa (PYHKIIUU HECKOJIBKHUX ITePEMEHHBIX.
HesiBHble QyHKIMN, 3anaHHble ypaBHeHHAME F(X,Yy)=0.

VY ClI0BHBII 3KCTPEMYM.

[Tonsitue nBoiHOrO MHTErpasia. CBOKMCTBA ABOMHOIO MHTErpaJia.

CBeznieHre IBOMHOIO MHTErpalla K IOBTOPHOMY B Cilydae NpsIMOYToJIbHOM 00acTu.

CBezieHHe IBOMHOIO MHTErpaJla K IOBTOPHOMY B Cilydae MPOU3BOIbHOM 00JACTH.

[Tonstue TpoiiHoro unrerpaia. CBoiicTBa TPOMHOIO MHTErpasa.

CBenieHue TpPOMHOIO UHTErpalla K IOBTOPHOMY.

3aMeHa [IEpEMEHHBIX B KPaTHBIX UHTETpajiax.

3amMeHa IIEPEMEHHBIX B KpAaTHBIX HMHTErpajliax IpU IMEpexofe K MNOJIAPHOH, LUIMHAPUYECKONH U
cepuueckoil cucteMaM KOOpAUHAT.

[IpriioskeHNs KpaTHBIX MHTETPAJIOB.

[Ipon3BoaHas 10 HAIPABJIEHUIO U TPAJAUEHT CKAISIPHOTO MOJIA.

Yucnossle psabl. CXOAMMOCTB YUCIOBOIO PsiZia, €T0 CyMMa.

CBolicTBa CXOASIIUXCS YUCIOBBIX PSI/IOB.

Kpurepuit Komm cxoaumocTy 4uciaoBoOro psja.

Heo0OxonuMplii mpu3HaKk CXOJUMOCTH YUCIIOBBIX PSAIOB.

[Ipu3Haku cpaBHEHUs PAIOB.

Psanpl ¢ nonoxxkurtensHbiMU wieHamu. [Ipusnaku Jlanambepa.

[Tpusznaku Koru.

Nuterpanbusiii npusnak Komu-Makinopena.

3HaKonepeMeHHbIe psi/ibl. AOCOIOTHAS U YCIOBHAs CXOUMOCTh 3HAKOIIEPEMEHHBIX PS/I0B.
[Tpusnak JleiiOuuma.

YucnoBsle psi/ibl ¢ KOMIUIEKCHBIMU YJIEHAMHU.

QYHKINOHAIBHBIE  ITOCIIEIOBATEIBHOCTH. PaBHOMepHas  cXoAMMOCTh  (DYHKIHMOHAIBHOU
IIOCJIEI0BATEIbHOCTH.

OyukuuroHanbHble paasl. Kputepuit Komm paBHOMepHON cxoaumMocTi (yHKIMOHAIBHOTO ps/a.
MaxxopaHTHBIN ITpU3HAK Belepiurpacca.

HenpeppiBHOCTE CyMMBI psJa.

[Tounennoe nuddepenurpoBanne GyHKIHOHAIBHOTO Psa.

ITounenHoe nHTErpUpOBaHKe (PYHKIIMOHAIBLHOTO pAa.

CreneHHbIE psi/ibl C JEHCTBUTENbHBIMY WieHaMU. Paanyc 1 MHTEpBaJ CXOIUMOCTH.

Teopema AGens

CpoiicTBa a0CONIOTHO CXOJSIIMXCS CTENEHHBIX PAAOB: MOwWIeHHoe nuddepeHnupoBaHue u
MHTErpUPOBAHUE CTETIEHHOTO PAJa.

Psanpl B KOMITIIEKCHOM 00JIaCTH.

o . 1
Paznoxenue pyHKmii  €,C0S X, Sin X, Toix In X,(1+ X)“ B cTeneHHbIC PAIBI.
+ X

3 cemecTp

OcHOBHBIE TOHATHA TEOpUU TU(PEpeHIINATBHBIX YpaBHEHUI: MOpAIoK AuddepeHnnanbHOro
ypaBHEHMs, YaCTHOE pelIeHHe, o0lee pelieHue, OO M YacTHBIA MHTErpaibl, WHTETrpajbHas
KpHBasl.

VYpaBHeHUsI IEPBOTO MOPsIIKa, UHTErpUPYEMbIE B KBaJIpaTypax.
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14.
15.
16.
17.

18.
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20.

21.
22,
23.

24,
25.
26.

27.
28.

29.

30.
31.
32.
33.
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37.
38.

VYpaBHeHUs ¢ pa3AeAIOIUMUCS IEPEMEHHBIMH.

Jluneiinbie nuddepeHmanbHbIe ypaBHEHUS 1-T0 TIOpsIKa.

OpHOpOoaHBIC ypaBHEHUS 1-TO MOPSIKA U TMPUBOISIINECS K HUM.

VYpasHeHus bepuymum

YpaBHeHU B MOJIHBIX U depeHranax.

HHTerpupyromuii MHOKHUTEIb.

MeToapl MHTETPUPOBAHMSI ypaBHEHUH MEPBOrO TMOPsIKA, HE pa3pelICeHHbIX OTHOCHUTEIHHO
MPOU3BOIHOM.

Teopema CyLIECTBOBAaHMSI M €JMHCTBEHHOCTH perieHus 3amaun Komm Y = f(X,y), y=Y, mnpu

X =Xy, TCOMCTPUYCCKaAs HHTCPIIPCTALUA.

VYpaBHeHus nopsiika Bbllle rnepsoro. 3agaya Kommu.

VYpaBHeHUs, 10MIyCKArOLMe NOHMKEHNE MopsAiKa. Y paBHeHus Jlarpanxa u Kiepo.

JluHeWHbIE OIHOPOJHBIE W JMHEWHBIE HeogHOponHbie auddepennmansupie ypaBHeHus [N -ro
MOpsAJKA.

JIuneitnsiit tud hepeHnnanbHbIi ONepaTop 1 ero CBOMCTBA.

JIuHeliHast 3aBHCUMOCTD ¥ JIMHEHHAs! HE3aBHCUMOCTh CHCTEMBI (DYHKIIUH.

Omnpenenurens BpoHckoro.

Teopembr 00 ompenenutene BpoHckoro cucrembl n3 [ JUHEHHO 3aBUCHMBIX M HE3aBHCHUMBIX
GyHKIHHA.

@dyHnaMeHTaJIbHAs CUCTEMa PELIEHUH M CTPYKTypa OOIIEro peleHHus JMHEHHOro OJHOPOIHOIO
ypaBHenus I -ro nopska.

JIluneiinoe omHOpomHOoe ypaBHeHwe [l1-ro mopsaka ¢ TOCTOSHHBIMH KO3 duumeHTamu.
XapaKTeprucTUYECKOE ypaBHEHUE.

OyHnaMeHTadbHAS CHCTEMa PEIICHWH JHMHEHHOro oaHopoaHoro ypaBHeHust N -ro mopsiaka c
MOCTOSIHHBIMH ~ K03((uImeHTaMn B Cilydae TPOCTBIX W B  CiIydae KpaTHBIX KOpHEH
XapaKTepUCTHUUECKOI0 ypaBHEHHUS.

OOmiee penieHne JIMHEHHOTO HEOTHOPOTHOTO ypaBHEeHUs [ -ro mopsinka.

Pemenune nuHeiHOTO HEOTHOPOAHOTO ypaBHeHUs NN -TO MopsIKa METOIOM BapHaliy TOCTOSTHHBIX.
JIuHeliHble HEOAHOPOAHBIE YypaBHeHHs [1-Tro mopsaKa ¢ TMOCTOSHHBIMH KOd((UIIMEHTaMH |
CreLMaNbHOM MPaBOM YacThiO: METO/ MOA0OpA YACTHOTO PEILICHHS.

[TonsTHE O KpaeBBIX 3a7ayax.

Boruncnenme 0ObIKHOBEHHBIX qU(pGepeHIInaIbHbIX YPABHEHUH ¢ TOMOIIBIO CTEIIEHHBIX PSAIOB.
[IpuBeneHre MpoU3BOJIILHON KaHOHMYECKON cucTeMbl MU (depeHINaTbHbIX YpaBHEHUH K CUCTEME
g depeHIMaTbHBIX YPaBHEHHH 1epBOro Mopsi/iKa, 3aMCaHHbIX B HOpMaJIbHOU (opMe.

Cucrema IMHEHHBIX AU} depeHnanbHbIX YpaBHEHUN IEPBOro MOPsIKa: 3allMCh B MAaTPUYHOM BH/JIE.
CrpykTypa oOIIEro pemeHuss OJHOPOJHBIX W HEOJHOPOIHBIX cHCTeM U epeHIMaTbHBIX
YPaBHEHUH.

Pemenue cucremsl auddepeHnnanbHbIX ypaBHEHUH MPU MOMOIIM CBEJCHHS K OJHOMY ypaBHEHHIO
6oJiee BBICOKOT'O TOPSIZIKA.

CucreMbl TMHEHHBIX OAHOPOIHBIX YPABHEHUH € IOCTOSTHHBIMU KO3 dQULIEHTaMHU.

Merton Ditnepa. XapakTepUCTHUECKOE YPaBHEHHE.

MeTto Bapraliuy MOCTOSHHBIX J1JI HEOJHOPOIHBIX CUCTEM C OCTOSTHHBIMU KO3 (QUIIUEHTaAMH.
Bunpl cmyuaitaeix coosiTuii. Kiaccuueckoe onpesneneHne BEpOITHOCTEH.

OcHOBHOM IPUHIUIT KOMOUHATOPUKH. OCHOBHBIE KOMOMHATOPHBIE CXEMBI.

Cratuctuueckas BEpOSITHOCTh. ['eoMeTprueckue BEpOATHOCTH.

Teopema cnoxeHus BepOATHOCTEH HECOBMECTHBIX COOBITHIA.

[TonHast rpynmna coobITHii. [IpoTHBONOI0KHBIE COOBITHS.

VYcnoBHas BEpOATHOCTb. TeopeMa yMHOKEHHS BEPOSITHOCTEM.
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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,
73.
74,
75.
76.
77,
78.
79.

HezaBucumelie coObiTus. TeopeMa yMHOKEHUS 1T HE3aBUCUMBIX COOBITHIA.

BeposiTHOCTh OsIBIICHUS XOTSI OBI OJTHOTO COOBITHSI.

Teopema crokeHust BEPOATHOCTEH COBMECTHBIX COOBITHIA.

®opMyita OJIHON BEPOATHOCTH.

BepositHocTh THnOTE3 — hopmyina baiieca. Dopmyna bepuymmu.

®opmyna [Iyaccona.

JlokanbHas Teopema MyaBpa - Jlamaca.

HNuterpanbnas Teopema Myappa — Jlannaca.

BepoATHOCTh OTKJIIOHEHHUSI OTHOCUTENIBHON YacCTOTBHI OT IOCTOSIHHOM BEPOSITHOCTH B HE3aBUCHUMBIX
UCIIBITAHUSAX.

JIMCKpETHbIE U HENIPEPBIBHBIE CITy4aliHbIE BETUYHUHBI.

3aKOHBI pachpeneNieHus] BEPOATHOCTEH JTUCKPETHOW CIy4yailHON BEJMYMHBI. OMHOMHAIBHOE,
[Tyaccona, mpocTelInero moToka COOBITUI, TEOMETPUIECKOE, THIIEPTEOMETPUIECKOE.
MareMaTnueckoe 0KMIaHUE TUCKPETHOM CIIy4ailHOM BEJIMYMHBI U €70 CBOMCTBA.

Jucnepcusi AUCKPETHOM CllydallHOW BEJIMYMHBI U €€ CBOMCTBA.

CpenHee KBalpaTUUECKOE OTKJIOHEHHE.

HavanpHble 1 HEeHTpaIbHbIE TEOPETUUECKUE MOMEHTHI.

3aKkoH OOJIBIIMX YHUCE].

@yHKIUA pacupereseHNs BEpOSATHOCTEN HENPEPBIBHOM CIIy4aiiHOW BEJIMYUHBI.

[InoTHOCTH pacnpeneneHns BEpOSATHOCTEN HENPEPBIBHOM CIIy4aiiHOM BEJIMUMHBI U €€ CBOWCTBA.
Pacnipenienenyst HeNpepbIBHBIX CIIy4allHbIX BEJIMYMH: HOPMaJIbHOE, I0KAa3aTeIbHOE, PABHOMEPHOE.
[lenTpansHas npenenbHas Teopema.

3ajauu MaTeMaTUYecKOM CTaTUCTUKU. |'eHepabHas U BbIOOpOYHAsi COBOKYIMHOCTH. BapuanmoHHbIi
pan. [lopsankosas cratuctuka. [lonuron u rucrorpamma.

Hecmeniennsle, 3 QpeKTUBHbBIE U COCTOATENbHbIE OLIEHKH.

ToueyHble OLEHKH, METO/Ibl TOTYUYEHUS TOYEUHBIX OLIEHOK: METOJ MOMEHTOB, METO/ HauOOJIbLIETO
MPaBIOTOI00HS.

Bri6opounas cpeansis, Beibopounas aucnepcus. McnpaBieHHas BBIOOpOYHAs IUCIIEPCHSL.

ToyHOCTB OLIEHKH, TOBEPUTENIbHASI BEPOSITHOCTD (HAJ€KHOCTb), TOBEPUTEIIbHBIN HHTEPBAIL.
JloBepuTeNbHbIE MHTEPBAJIBI AJIS1 OLIEHKH MAaTEMaTUYECKOr0 05KMJIaHUSI HOPMAJIBHOTO pacIipeieIeHUs
IIPU U3BECTHOM M HEM3BECTHOM CPEJIHEM KBAJIPATUYHOM OTKJIOHEHUHU.

JlOBEpUTENBHBIE WHTEPBAIBl ISl OLEHKM CPEIHEro KBAJApPAaTUYHOIO OTKJIOHEHUS HOPMAIBHOTO
pacnpeneseHusl.

DyHKIMOHAIbHAS, CTATUCTUYECKAsI U KOPPEISALMOHHAS 3aBUCUMOCTH.

VY coBHBIE CpeIHHE.

Br160pouHO€E ypaBHEHUE PErpeCCU.

OTpIcKaHME MapaMeTPOB BHIOOPOYHOI'O YPABHEHMSI JINHEHHOW pErpeccuy Mo HE CrpyHNIUPOBAaHHBIM
JTAaHHBIM.

Koppemnsmonnas Tabnuna.

OTbICKaHHe MapaMeTpoOB BHIOOPOYHOIO YpaBHEHUS JIMHEHHON pPErpeccHH MO CrpyHNIHPOBAHHBIM
JTAaHHBIM.

Br16opounblii K03 PUIIMEHT KOppesuu.

IIpocreiine ciaydan KpUBOJIUHENHON KOPPEIALUU.

[ToHsiTHE O MHOKECTBEHHON KOPPEISALNH.

Cratuctuueckas runoresa. HyneBas u KOHKypupyromas TUIOTe3bl.

OmmbKY epBOTO ¥ BTOPOTO POJIa.

CraTucTuueckuil KpuTepuil MpOBEPKU HYJIEBOM THIIOTE3bI.

Kputnueckast 061actb, 00J1aCTh IPUHATUS TUIIOTE3BI.

IIpaBocTopoHHME, IEBOCTOPOHHUE U JIBYCTOPOHHHE KPUTHUYECKHE 00IacTH.
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80. OcHOBHBIE pacmpeaelieHuss MaTeMaTHYecKOW CTaTUCTHKUA. CpaBHEHHE BBIOOPOYHOM CpemaHei ¢
MaTeMaTHYECKUM 0)KHJIaHUEM.

81. CpaBHeHHE IBYX MAaTEMATHUECKUX OXKUITAHUM.

82. CpaBHeHHE IBYX AMCIIEPCHI.

83. TIpoBepka rumoTessl 0 pacupeaesieHnd, Kpurepuil cornacus [lupcona.

5.3. [Ipoueaypa oneHUBAHUA Pe3y/IbTATOB 0GYYEHHS MO AUCHUILINHE

[Ipouenypa onenuBanuss (HOPMHUPYEMBIX B paMKax IUCHUUIUIMHBI KOMIIETEHIMHM (3JI€MEHTOB
KOMITETEHIIHI ) COCTOUT U3 CIEAYIONIUX TAIOB:

1. Texymuii KOHTpOJIb (ONKMCaHUE MTOKAa3aTeNIeld U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHHE
IIKaJT OLICHUBAHMS Ha JTAIe TEKYIICH aTTeCTallMy IPECTaBICHbBI B Ta0J. 5.1, 3aganus B 1. 5.2.1).

2. IlpomexxyTouHasi aTTectanus (OMHCAHUE MOKa3aTejael U KPpUTepUueB KOHTPOJS yCIIeBA€MOCTH,
OIHMCAHUE IITKaJ OIICHUBAHUS HA 3TaIle MPOMEKYTOYHON aTTECTAIlMK TMPECTABICHEBI B Ta0I. 5.2, 3a1aHus
B1. 5.2.2).

Juis Bcero mepeuHst (GOpMHUPYEMBIX KOMIETSHIMHA (3JEMEHTOB KOMIIETECHIIUH) JAHCIUTLIMHBI
MPUBOIUTCS MPOIEIyPa OLEHKH Pe3y/ibTaToB 00yueHus (tadi. 5.6).
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Tabmumpr 5.6 — [Iponieypa, KpuTepuu U METOJIBI OLICHUBAHUS PE3YJIHTATOB 00yUYEHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaTOB

1 xpuTepuii — OTCYTCTBUE
YCBOEHHS
«HEYIOBJIETBOPUTEIILHO»

2 KpuTepHil — He TIOJIHOe
yCBOCHHE
«YJIOBJICTBOPUTEIHLHOY

3 KpuTepuii — xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepuil — OTIIMYHOE
YCBOEHUE «OTIHYHO»

MeTtopl OLICHUBaHUS

YK-1
NyK1.1

3HaTh:

— OCHOBHBIE IIOHATHSI U METO/bI MaTEMAaTHIECKOTO
aHanm3a, JTMHEHHON anreOphl, YIIEMEHTOB
MaTeMaTHYECKOW JIOTUKH, TH( P epeHITHaIbHBIX
YpaBHEHU, TEOPUH BEPOSITHOCTEN U MAaTEMaTU4YECKOU
CTaTHCTHKH.

OTCyTCTBHE YCBOCHUS
3HAaHUH

Henocratouno yBepeHHO
MOHMMAET U MOXKET
00BACHATH MOTy4YEHHbIE
3HAHUSA

Ha J0CTaTOYHO BBICOKOM
YPOBHE NOHUMAET U MOXKET
00BSIICHATH TOJIy4YCHHBIC
3HaHUA

OTIUYHO TOHUMAET U
MOXET OOBSICHATH
MOJTy4YCHHbIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
MO3HABATEIBHYIO
JIEATEILHOCTD

VYdactue B o0CyxaeHUN
JICKYCCHOHHBIX
MaTepuaIoB Ha JEKIHIX
TectupoBanue
[IpomexyTouHnast
aTTecTanus

YMern:
- pemaTh TUIOBBIC 334a4H [0 OCHOBHBIM pa3zeiiaM
Kypca, HCHIOIb3ysl MaTeMaTHIECKUE METOIBI.

He nemoncrpupyer
YMCHUS

He yBepenno
JEMOHCTPUPYET yMEHHUS

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPUPYET
YMEHHS

Brmonuenue 13

Baanern:
— pelraTh THIIOBHIC 3a/Ja9X TI0 OCHOBHBIM pa3/eiaM
Kypca, HCHOIb3ysI MaTeMaTHIECKUE METOIBI.

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET HABBIKA

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIC HABBIKU

Brmonuaenue 13

OIIK-1
HOIIK 1.1

3HaTh:

— OCHOBHBIE HOHSTHS U METO/IbI MaTEMAaTHIECKOTO
aHaJM3a, JIMHEHHOM anreOpbl, HIIEMEHTOB
MaTreMaTHuecKoi Joruku, quddepeHnnanbHpIX
YPaBHEHUM, TEOPUU BEPOSITHOCTEN U MaTEMaTU4YECKOU
CTaTUCTHUKH.

OTCyTCTBHUE YCBOCHUS
3HaHUH

HenoctaTtouHO yBEepeHHO
MOHUMAET U MOXKET
OOBACHSTH MOJTyYCHHbIC
3HAHHS

Ha nocratouHo BEICOKOM
YPOBHE MIOHUMAET U MOXKET
OOBSICHATH MOJTYUCHHBIC
3HAHUS

OTIUYHO TOHUMAET U
MOXET OOBSACHATE
MOJYYCHHbIC 3HAHMUS,
JIEMOHCTPHUPYET
CaMOCTOSITENHHYIO
MO3HABATEIbHYIO
JIEATENBHOCTD

VYuacrue B 00CyKIeHUI
JTUCKYCCHOHHBIX
MaTepHaIoB Ha JIEKIHIX
TectupoBanue
[IpomexyTouHast
aTTecTanus

YMern:
— HpI/IMeHSITI) MATECMATHUYCCKUEC METOAbI HpI/I peHleHI/II/I
npo¢heCCHOHATBHBIX 3a/1a4 MOBBIICHHON CII0KHOCTH.

He nemoncrpupyer
YMEHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPUPYET
yMEHUs

Brimonnenue 13

Baanern:

— MECTOOaMH l'[OCTpOGHI/Iﬂ MaTeMaTI/I'-IeCKOI\/'I MOJeiIn
THUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4 U
COJZIep>KaTeIbHON UHTEPIIPETALMN NIOJYyUEHHBIX
pPE3yJIbTATOB.

He nemoncTpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET HaBbIKH

OTINYIHO AEMOHCTPHUPYET
CaMOCTOSITEIbHBIC HABBIKU
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6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHoBHasi JIUTEpaTypa

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

6.1.2 bexnemumeBa JI.A. IlerpoBuu A.JO. COOpHHMK 3amad 1O aHAIMTHYECKOM TEOMETPUH H
nuHeWHoW anredpe. Yuebnoe nmocobue. [lon pen. I.B. bexnemumesa. - M.: @usmarnut, 2006, 2004,
2001, 496c.

6.1.3 Jlemunosuu b.I1. Kyapssues B.A. Kparkuii kypc BbIcIIeld MaTeMaTUKu. Y4eOHOe mocodue.
- M.: Actpens, 2008 - 654 c.

6.1.4 3amaym U ynpaKHEHUs 110 MaTeMaTHYECKOMY aHaIH3y JJIs BTY30B. YueOHoe mocobwue. [lox
pen. b.I1. lemunoBuya. - M.: Actpens, 2008 - 495 c.

6.1.5 Ilantenee A.B. fxumoBa A.C., BbocoB A.B. OObikHOBeHHBIE Iu(QepeHIraIbHbIC
ypaBHEHHUS B MpUMepax | 3anadax. YdebHoe mocodue. PekomennoBano YMO By30B P® - M.: Beicmas
mkoina, 2001 - 376 c.

6.1.6 Pomanko B.K. AraxanoB H.X. u np. COopHuk 3a1a4 no nuddepeHuaibHbpIM YpaBHEHUSIM
Y BapuallMOHHOMY ucuucienuto - M.: FOuumeaunacraitn, 2006, 2002, 256¢.

6.1.7 ®uxrtenronsy .M. OcHoBbl Marematuueckoro ananu3a. Y.l VYueOuuk. JomymieHo
MunuctepctBom o6pazoBanus U Hayku P® - CII6.: Jlans, 2008 - 448 c.

6.1.8 ®uxrtenronsy .M. OcHoBbl Maremaruyeckoro anamm3a. 4.2 VYuebnuk. [omymeHo
MunuctepctBom o6paszoBanus u Hayku P® - CII6.: Jlans, 2008

6.1.9 Ilupoxos JI.B., SA6nonckuii J1.B. luddepenmanbupie ypaBHEHUS U YPaBHEHHS B YaCTHBIX
MPOU3BOJHBIX. YuebHoe mocodue. PexomenmoBano YMO mo marematnke - Apzamac: AI'TIH, 2006 -
116¢

6.1.10 COopHUK 3afad 1O MareMaThke s BTy30B. B 4-x wactax.U.l. Jlunelinas anreOpa u
OCHOBBI MaTemaTHueckoro ananusa: Yueb. Ilocobue mns Bry3os/ bomnroB B.A., Jemuposuu B.II,
EdumoB A.B. u np.. [lox o6m. Pen. A.B. Epumosa u B.I1. JlemunoBuua — 3-¢ u3a., ucnp. M: Hayka. I'n.
pen. ®uz6-mar. Jlut., 1193. — 480 c.

6.1.11I'mypman B.E. Teopusi BeposTHOCTE M MaTeMaTH4ecKas CTaTHUCTHUKA. YdeOHOoe mocolOwue.
PexomennoBano MuHuctepcTBoM oOpa3oBanuss P B kadectBe yuebHOro mocodbuss - M.: Briciiee
oOpazoBanue, 2008 - 479 c.

6.1.12Kanman FO.4. Teopus BeposiTHOCTEM, MaTeMaTHuecKasi CTATUCTUKA U CIIy4alHbIE TPOLIECCHI
[DnexTponHnbiit pecypc]: yueonuk/ Kanman FO.Sl.— DnextpoH. TekcToBbie qaHHbIe.— ToMmck: Tomckuit
nojuTexHuueckuii yauepcurer, 2013.— 131 c.— URL: http://www.iprbookshop.ru/34722.html. —
Pexxum noctyna: as aBTOpu3Hp. MOJIb30BaTeNeH

6.2 JlonostHMTEIbHAS JINTEPATYPA

6.2.1 beknemumies /[.B. [lononHutensHbIe TI1aBbI JIHHEHHON anredpbl. YueOHoe nocobue. - CIIO.:
Jlanw, 2008 - 496¢.

6.2.2 BacunwseBa A.b., Mensenes I'.H., TuxonoB H.A., Ypasrunpauna T.A. [ludpdepennansasie u
WHTETpAJIbHbIE YPABHEHUS, BapUAILIMOHHOE MCUUCIIEHUE B IpuMepax u 3agadax - M.:@usmarnut, 2005,
2003 - 432c.

6.2.3 Unpun B.A. OcHoBel MaremMatuueckoro ananuza. Y.l VYueOnuk. PexomeHnmoBaHO
MunuctepctBoM o6pa3zoBanus PO - M.: ®duzmatnur, 2008, 2002 - 648c.

6.24 Unpun B.A. Ilozuaxk DO.I'. OcHoBbl MaremaTudeckoro anammsa. Y.2 VYuyeOHUHK.
PexomenoBano MunucrepcrBom oOpazoBanusi PO - M.: ®usmatnut, 2009 - 464 c.

6.2.5 KpacnoB M.JI., Kucenes A.U., Makapenko I'.W., llluxun E.B., 3ansnun B.W. Bes Boicias
matematuka. T.5 YueOnuk. PekomennoBano Munucrepctsom odpazoBanus P® - M.: JIKU, 2007, 2002 -
296c.

6.2.6 Bentuens E.C. OBuapoB JI.A. 3agaun u ynpaxxHEHUS O TEOPHUH BEPOSTHOCTEH. YdueOHOe
nocobue. PekomenioBano Munucrepctsom obpazoBanus u Hayku PO - M.: KHOPVYC, 2010 - 496 c.



6.2.7 Bonogun Bb.I'., l'anun ML.IL., {unep U.A. u ap. CO0pHMK 3a/1a4 1O TEOPUH BEPOATHOCTEH,
MaTeMaTUYeCKOM CTaTHUCTHKE W Teopuu ciydaHblx (ynkmuit. [Tox pen. A.A. Ceemnukoa. - CII6.:
Jlann, 2008 - 448 c.

6.2.8 IIucemennsniii J[.T. KoHCnekT Jekuuii MmO TEOPUHM BEPOATHOCTEH, MaTEMaTHYECKOU
CTaTUCTUKE U CIIy4alHbIM nporeccaM. M.: Alipuc-nipecc, 2010 - 288 c.

6.3 MeTtoauyecKkue YykKa3aHuUs, pPeKOMeHJauuM U Apyrue MaTepuaabl K
3aHATUAM

6.3.1 Pemenue THIMOBBIX 3a/1a4 JUHEHHON anreOpbl. YueoHoe mocobue. Coct. A.M. Konpuaros. -
Apzamac: AITM HI'TY, 2010 - 101 c.

6.3.2 UnterpupoBanue. Y.l. KparHeie HHTErpaibl U UX MPUIOKEHUA. METOIUYECKUE YKa3aHUs.
Cocr.: H.IO. 3ro3una. - Ap3amac: Acconuanus yueHsix, 2007 - 32 c.

6.3.3 BapuanTel pacuyeTHo-rpaduuecKux 3amaHuii mo kKypcy "Jluneiinas anrebpa’. COOpHHK
TUIOBBIX 3aJaHuil mo Kypcy Jluneitnas anreOpa ans cTyd. Bcex (GopMm oOydeHHs] W ClielUaIbHOCTEH.
Cocr. H.1O. 3t03una, O.B. Jlemesa. - Ap3amac: AIIM HI'TY, 2010 - 32c.

6.3.4 MeToaudeckie yKa3aHHs [0 BBINOJIHCHUIO PacueTHO-rpadUUecKux 3aJaHuii MO0 KypCy
"JIuneitHast anrebpa". Meronudeckue ykazaHusi JJsl CTyI. BcexX crel. W Bcex ¢opm obydenus. Cocrt.
H.IO. 3ro3una, O.B. Jlemesa. - Apzamac: AIIN HI'TVY, 2010 - 16¢.

6.3.5 DyHKIMN OJHOH MepeMeHHOH (Ipeenbl U IPou3BoAHbIE). MeTtoanueckue ykazanus. Coct.
3ro3una H.1O., Jlemesa O.B. — Ap3zamac: AITN 2008.- 49c.

6.3.6 PacuerHo-rpaduueckne 3amaHus MO pazaeny wmarematuku «Psgp»y  Meroauueckue
ykazanus. Coct. 3ro03uHa H.JO. — Apzamac: AIIN 2011 - 80c.

6.3.7 Jduddepenmuansusie ypaBHeHHs» Meronndeckue ykaszanus. Cocr. 3ro3mna H.IO., -
Apzamac: AIIH, 2010 - 60c.

6.3.8 Bapuantel pacueTHo-rpaduueckux 3amaHuii 1o Tteme: «HeompeneneHHBIH HMHTETpa.
Yactel: YueOHo-MeTOMUeCKOe TTOcOOMe I CTYACHTOB Bcex crnernuanbHoctel. Coct. 3ro3una H.IO.,
Troppbmuna M.B. - HI'TY um. P.E. Anekceesa, 2016 — 60 c.

6.3.9 BapuanTtsl pacueTHoO-TpaduuecKkux 3aaanuii mo reme: «OnpeaeneHHblii uHTerpamn. Yacts 2:
VY4ebHo-MeTo1nuecKoe ocodue A CTYAeHTOB Beex cnenuanbHocTeld. Coct. 3r03una H.1O., Toppmuna
M.B. - HI'TY um. P.E. Anekceesa, 2016 — 58 c.

6.3.101HTerpupoBanye (GyHKIMHA OIHOW JNEMCTBUTENBHOW MEpEeMEHHON: YueOHO-METOINYEeCcKoe
nocobue s cTyaeHToB Beex cnenuanbaocTeil. Coct. 3r03una H.1O., Troppmuna M.B. - HI'TY um. P.E.
Anekceena, 2016 — 65 c.

6.3.11BapuanTsl pacueTHO-Tpaduieckux 3agaHuil no kypcy «uddepeHunanbuple ypaBHEHUN»:
VY4eOHo-MeTonuecKkoe nocodue Juist CTy1eHToB Beex crnennanbHoctelt. Coct. Troppmuna M.B. - HI'TY
uMm. P.E. Anekceena, 2016 — 70 c.

6.3.12Teopust BepoaTHOCTeH 1 MaTeMaTudeckas ctaructuka. Yacts I: COOpHUK MHAUBHIYaTbHBIX
3aJJaHMi M METOJUYECKUE YKa3aHUs MO MX BBIOJHEHMIO Ul CTYAEHTOB Bcex (opMm oOydenus Cocr.
3to3una H.1O., Troppmuna M.B. - HI'TY um. P.E. Anekceesa, 2016 — 34 c.

7. ”H®OPMALIMOHHOE OBECINIEYEHHUE JUCIOUIIJINHbI

7.1 IlepeyeHb pecypcoB HUHGPOPMALUOHHO-TEJEKOMMYHUKALlMOHHOU CeTU
«HTEepHeT», HEOO0XOAWMBIX JAJi1 OCBOEHHUS AMCUUILUIMHBI (MoAyJ/isi), BKJIWYas
3JIEKTPOHHbIE GMOJIMOTEYHbIEe U HHPOPMALMOHHO-CIIPAaBOYHbIE€ CUCTEMBI

7.1.1 DnexkTpoHHO-OMONMMOTEeUHass cucrema wuzngarenbcrBa «IPRbooks». Pexum npocryma:
www.iprbookshop.ru.

7.1.2 DnexkTpoHHO-OMONMOTeUHass cucTemMa  u3natenbcTBa  «Jlawb».  Pexxum  goctyma:
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8. OBbPA3OBATEJIBHBIE PECYPCbI /14 UHBAJIMA 0B U JINL C OB3

B rtabaume 8.1 ykazaH mepedeHb 0Opa30BaTENbHBIX PECYPCOB, HMMEIOIIUX  (HOpMBI,
aJanTUPOBAHHBIC K OTPAHUYCHUSIM 37J0POBbS, a TAK)KE CBEJICHUS O HAJTMYMU CIEIUATBHBIX TEXHUYECKUX
CpeacTB 00y4YeHUs! KOJUIEKTUBHOTO M UHIUBUIYATbHOIO MTOJIb30BAHUS.

Tabmuma 8.1 — OOpa3oBarenbHbIe pecypchl s HHBAIHIOB U U1 ¢ OB3

[TepeyeHnr 0Opa3oBaTEIbHBIX PECYPCOB, Caenenus 0 HaJIUYHH CIIELIHATIBHBIX TEXHUYECKHUX
MPUCTIOCOOTICHHBIX JIJISI HCTIOJIH30BAHMS CpenCcTB 00yUEHHUS KOJUIEKTUBHOTO ¥ HHIUBUyaTbHOTO
nHBaIuaaMu 1 muiamu ¢ OB3 10JIb30BaHHUS
CrnenmanpHoe MoOmtbHOE nipuiioxkenue |IPR BOOKS

9BC «IPRbooks» WV-Reader

CuHre3arop peun, KOTOPbIH BOCIIPOU3BOIUT TEKCTHI

9BC «Jlanpy»
KHUT U MEHIO HABUTAILIUU

9. MATEPUAJIbBHO-TEXHHUYECKOE OBECITEYHEHHUE, HEOBXOJAUMOE /1A
OCYWECTBJIEHUA OBPA30OBATEJ/IBHOI'O ITPOLECCA 110 AUCUOUII/IMHE
(MOAYJIIO)

VYuebHble ayAMTOpUU M HPOBEAEHUS 3aHATHM MO AMCHUIUIMHE (MOAYJO), OCHAILEHBI
000pYyJIOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

B tabaune 9.1 nepeuncieHsr:

- yueOHbIe ayJUTOPUU JJIsl TPOBEACHUS YYEOHBIX 3aHATHHA, OCHAIIEHHBIE O0OpYIOBaHUEM U
TEXHUYECKMMHU CPEACTBaMHU 00y4EHUS;

- IOMEIICHUS I CaMOCTOSITEIbHON pabOThl 00yUJaIOMIMXCsl, KOTOPBIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXXHOCTBIO TMOJAKIIOYEHHs K ceTd «VHTepHeT» U obecredeHueM JocTyna B
ANEKTPOHHYIO HH(DOPMaLIMOHHO-00pa3oBaTenbhyto cpeny AIIM HI'TY.

Tabnuna 9.1 — OcHaIEHHOCTh AYAUTOPUNA U TOMEIICHUH JJIs TPOBEACHUS 3aHITHI U CAMOCTOSI TEILHOM
paboThI CTYIEHTOB MO AUCHUIUIMHE (MOYIIO)

HanMeHoBaHue ayaguTOopui U
MIOMEIICHUH IS TPOBEACHUS 3aHATHI U
CaMOCTOSITEJIbHOM pabOTHI

OcCHaIeHHOCTh ayTUTOPUM 1 TIOMEIIEHUH IS POBEACHUS
3aHATUN U CAMOCTOSITENIEHOM PaboThI

210 - YueOHast aymuTOpHst Jocka MenoBasi,
r. Ap3amac, yn. Kanununa, tom 19 pabouee MecTo mpernoiaBaTers,
48 mocaIO4YHBIX MECT
212 - YyeOHast ayTuTOpHS Jlocka MenoBasi,
r. Ap3amac, yi. Kanununa, tom 19 Cron mig npenog. (1 mr.),
ITocagouHbIX MecT - 64
218 - YueOHas MyIbTHMEIUHHAS [TK(c moakmtoueHneM K HHTEpHETY ) 0aze Pentium
ayIuTOpus 7500/2x1024Mb/500Gb/ADS52;
r. Ap3amac, yi. Kanununa, nom 19 IMpoexTop ACER X138 WH OLP3700Lm 20000:1 - 1 mT.;

OkpaH J/npoekropa - 1 mrT.;
Akyctrueckas cuctema - 1 mr.;
IMOCAIOYHBIX MECT - 48;
paboyee MecTo MpenojaBaTelis

228 - YueOHast aytuTOpHs Jlocka MenoBasi,

r. Ap3amac, yi. Kanununa, nom 19 pabouee MecTo MpenojaBaTes,
MOCaIOYHBIX MeCT -82

039 - Yuebnas ayautopus Jlocka ayMuTopHast MeJIoBas;

r. Ap3amac, yn. Kanununa, gom 19 pabodee MecTo MpernoJaBaTes;

28 mocaJiouYHbIX MECT CTYJIEHTOB
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HaunmenoBanue ayquropuii u
MTOMEILCHUH 1151 TPOBEACHUS 3aHITUI U
CaMOCTOSITEJIbHOM PabOTHI

OcHallleHHOCTb ayAUTOPUN U TIOMEUIEHUM ISl TIPOBEIEHUS
3aHATUN U CAMOCTOSATEIBLHON pabOThI

037 - YuebHas ayautopus Jlocka mernoBas,
r. Ap3zamac, yin. Kairnuna, qom 19 CTOJI MpernoaaBaTers,

60 nocaJOYHBIX MECT
320 - YueOHast MyJIbTUMEIUITHAS Jlocka MarHUTHO-MapKepHas;
aynuTopus r. Ap3amac, yi. Kanunusa, MynpsTumenauitasiii npoektop BENQ);
oM 19 DKpaH;

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

316 - Kabunet caMOnoAroToBKH pabouux MecT cTyaeHTa — 26 mT;
CTY/ICHTOB 1K, ¢ Beixoa0M Ha TeneBu3op LG - 1 mT.
r. Ap3zamac, yn. Kanununa, tom 19 IIK ¢ noaxiIro4eHreM K HUHTEPHETY -SIIT.

10. METOJAWYECKUE PEKOMEH/JALIMY OBYYAIOLIMMCS 10 OCBOEHHIO
JUCLIMIIIMHBI (MOAYJIS)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHJALUU AJISA O0Yy4allUXCs N0 OCBOEHUIO
AUCHUIIMHBI, 06pa30BaTe/IbHbIE TEXHOJIOTUH

JucuumrHa peanusyercs MOCPEACTBOM IPOBENCHMS KOHTAaKTHOM paboThl ¢ 00y4yarolMMUCS
(BKJIIOYas MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON pabOThl 00ydaromuxcs u
IIPOMEKYTOUHON aTTEeCTAlUH.

KonrakTHass paboTa NPOBOAWUTCS B ayAWTOPHOH M BHEAyTUTOPHOH Qopme, a Takxke B
3JIEKTPOHHON HH(pOpMallMOHHO-00pa3oBareiabHOil cpeae uHctuTyTa (nanee — OWOC). B ciyuae
IIPOBEJCHUS YAaCTH KOHTAaKTHOH paboThl mo aucuuinHe B DMOC (B COOTBETCTBUM C pacHUCaHUEM
Y4EOHBIX 3aHATHUI), TPYAO0EMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHBajIeHTHA ayAUTOPHOM padoTe.

[Ipu mpenogaBaHuy AWMCIUILTAHBI MCIIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTeNbHBIE TEXHOJIOTHH,
IIO3BOJISIFOIINE TOBBICUTH aKTUBHOCTH CTYACHTOB IPU OCBOCHHMM MaTepuasia Kypca U NPEAOCTaBUTh UM
BO3MOXXHOCTb 3()()€KTUBHO pean30BaTh Yachbl CAMOCTOSITENIbHON paOOTHI.

Bech neKIIMOHHBIN MaTepHall Kypca, a TaK)Ke MaTepHalIbl JUIsl IPAaKTUUECKUX 3aHATHH HaXOIATCS B
csobomHom goctyne B CIIO MOODLE na ctpanune kypca mo azapecy: https://sdo.api.nntu.ru/course wu
MOTYT OBITh IPOPAaOOTaHbI CTYIEHTAMU J0 YTEHHs JIEKIUI B XO€ CaMOCTOSATENbHOW paboThl. ITO AaeT
BO3MOXXHOCTh OOCYIUTh MaTepHal CcO CTYAEHTaMH BO BpEMs UYTEHHUS JIEKIMH, aKTUBHPOBATH HX
JESTENBHOCTD NP OCBOCHUM MaTepHala.

Ha gnexkuusx W NpakTUYECKUX 3aHATUSAX  PEATU3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTHH,
IPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YyeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIM MOIXOJ,
JUCKYCCUOHHBIE TEXHOJIOTUH, TEXHOJIOTMH paboThl B MajblX TIpyNNax, 4YTO IO3BOJSIET CTYAEHTaM
IPOSIBUTH €051, MOTYYUTh HAaBBIKM CAMOCTOATEIBHOTO U3Y4YE€HHUsI MaTepHralia, BHIPOBHATh YPOBEHb 3HAHUH
B IpyTmIIe.

Bce Bompochl, BOZHUKIIIME MPU CaMOCTOSATENIbHOM paboTe HaJl JOMAIIHUM 33aJaHUeM, HOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKUMsX. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBBIE
KOHCYJIbTAIlMH C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYAEHTaMM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHYTpeHHss 1ekTpoHHas nouta CJJO MOODLE.

WNunnuupyercs akTUBHOCTh CTYAEHTOB, MOOLIPSETCS 3afjaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MPAKTUKYETCS MHINBUAYATbHBIA OTBET HA BOMPOCHI CTYACHTA.

Jlnis OlleHKH 3HaHUHN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B MIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CCTEMa KOHTPOJIS M OLIEHKU YCIIeBaeMOCTH CTYIEHTOB, IIpe/iCTaBJIeHHAasl B Ta0.
5.1. IIpoMexyTO4yHas aTTecTalusi MPOBOAUTCS B (pOopMe 3aueTa C UCIOIb30BAHUEM CUCTEMbI KOHTPOJIS U
OIICHKH YCTIEBAEMOCTH CTYJICHTOB, MIPEACTaBICHHON B Ta0m. 5.3 (/5.2 u 5.3)
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10.2 MeToau4yecKHe YKa3aHUA AJIS 3aHATUMI JIEeKIIUOHHOT O TUIIA

JIeKIMOHHBI KypC MpEANnoiaraeT CUCTEMaTHU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYeCKOro IjlaHa. B Xoje NeKUMOHHBIX 3aHATHUI pPAaCKpBIBAIOTCS 0a30BBIE BOMPOCHI B paMKax
KaKI0W TeMbl AUCHUIUIMHBI. O003HaualoTCs KIIIOYEeBBIE acleKThl TeM, a TaKKe JIEJaroTCsl aKIeHTHl Ha
HanOoJiee CIIOKHBIX W BAXHBIX MOJOXKEHUSAX H3Yy4aeMOro marepuaia. Marepuanbl JIEKIUN SBISIOTCS
OCHOBOH JJIi TOJATOTOBKM OOYYalOIIMXCS K TMPAKTUYECKUM 3aHATUSM U BBINOJHEHHS 3aJaHU
CaMOCTOSITENILHONW Pa0OTBL, a TakKe K MEPOIPHUATUSAM TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTeCTaIMH 110 AUCHUIUIHHE.

10.3 MeTtoauuyeckue YKa3aHUA II0 OCBOCHHUK AMUCHHUIIVIMHBI HA 3aHATHAX
NPpAKTHY€CKOro Tuma

[IpakTuyeckue (CeMUHAPCKUE) 3aHATUS TPEACTABIAIOT COOOW JETAIM3ALUI0 JIEKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaia, MPOBOJATCS B IENSIX 3aKpEIUIEHUs Kypca M OXBaThIBAlOT BCE OCHOBHBIC
pasnenbl. OcHOBHOW (hOpMO¥ TpPOBENEHUS] MPAKTHYECKUX 3aHIATHU SIBISICTCS OOCYXKJeHHWE HauOomee
MPOOJIEMHBIX U CJIOXKHBIX BOIIPOCOB IO OTJEJIBHBIM T€MaM, a TakKe pelIeHue 3a7ad U pa300op npruMepoB
B ayJIMTOPHBIX yCIOBUSIX.

[TpakTrueckue (CeMUHAPCKHUE) 3aHATUS 00CCIICUHBAIOT:

- POBEPKY ¥ YTOYHEHUE 3HAHWUH, TIOTyY€HHBIX HA JICKIUSX;

- Pa3BUTHE YMEHHI U HaBBIKOB JUCKYCCUOHHOTO OOCYX/ICHHsI BOIIPOCOB 0 Y4eOHOMY MaTepHany
JTUCIUTITUHBI, BHIPAOOTKH COOCTBEHHOM MO3UIIUHU T10 aKTyaJIbHBIM BOIIpOcaMm (mpodiieMam);

- TMOJBEJACHHE WTOTOB 3aHATUN (pe3yabTaThl TECTHUPOBAHUS, TOTOBHOCTh OTYETOB IO
MPAaKTUYECKUM 3aHSATHSM, TOTOBHOCTH JOMAIIHUX 3aJaHWH, BBIMOJIHEHHBIX B XOJE CaMOCTOSTEILHOU
paboTHhI).

[lpuBomATCS METOAWYECKHE YKa3aHWs [UIS CTYJCHTOB TII0 BBIMOJHEHHIO H  O(QOPMIICHHIO
MPAKTUYECKHUX PadoT.

10.4 MeToauYEeCKHE YKa3aHHS M0 CAMOCTOATE/IbHOM Pa6oTe 06yYaIUXCs

CamocTtosTrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0YUaIOIErocs K ayIMTOPHBIM 3aHITUIM U
MEPONPUITHAM TEKYIIETO KOHTPOJS U TMPOMEKYTOYHOM aTTecTallud 10 HW3Yy4aeMOM JIHUCLUILIUHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOYYaIOIIErocs Ha 3aHATHUSAX U B KauecTBe
BBITIOJITHEHHBIX TIPAKTUYECKUX 3aJJaHUN U APYTUX (HOPM TEKYIIETO KOHTPOJIS.

B mporecce camocTosiTensHOM PabOTHl PEKOMEHIyeTcs MpopadoTKa MaTepuajoB JIEKIHH MO
Ka)XJIOM TIPOWJIEHHON TeMe, a TakKe M3ydeHHWe OCHOBHOM Y4EOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
JUTEpaTyphl, MPEACTaBICHHON B pa3zaene 6.

51 BBITIOJIHEHHSI CaMOCTOSATENbHOW pabOThl MPH W3YYEHWUU JUCHUIUIMHBI CTYIEHTHI MOTYT
HCIOJIb30BaTh CIEMATN3NPOBAHHbIE ayIuTOpuu (cM. Tabi. 9.1), 06opyaoBaHHE KOTOPBIX 0OecreyrBaeT
noctyn yepe3 «MHTepHET» K 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHONW Cpele WHCTUTYTa U
AJIEKTPOHHON OMONMMOTEYHON cucTeMe, I/l paclojlaralorcss ydeOHble M yueOHO-METOJIMYecKHe
MaTepuaibl, KOTOPbIE MOTYT OBITh UCIIOJIB30BaHBI ISl CAMOCTOSTEIbHON PabOTHI.

s oOydaromuxcs mo 3a04Hoii (hopme o0yueHuUs: caMOCTOSITeNIbHAsT padoTa SBJISETCS OCHOBHBIM
BUJIOM y4€OHOU JeSATENbHOCTH.

10.5 MeToau4yeckue yKka3aHUA AJis1 BbINOJTHEHHUS] KOHTPOJIbHOM pa6oThI

BeimonHeHe  KOHTPOJILHOW PabOThI  CIOCOOCTBYET JIyYIIEMY OCBOCHHUIO OOYJarOIIUMHUCS
yuyeOHOro wmarepuana, (GOpMHUpPYeT NPAKTHUYECKH OIMBIT M yMEHHUS 10 H3y4yaeMOW JHUCUHUILIHHE,
CrocoOCTBYeT (POPMHUPOBAHUIO y OOYJAIONIUXCS TOTOBHOCTH K CAMOCTOSITEIBLHOM MPOQECCHOHATHHOU
NeSITebHOCTH, SIBIISIETCS 3TAMIOM K BBIIIOJIHEHHUIO BBITYCKHON KBaTU(UKAIIMOHHON PabOTHI

[IpuBoasTCS METOAMYECKHME YKa3aHWUs [IJIsi CTYACHTOB IO BBIMOJHEHUIO U O(OPMIICHHUIO
KOHTPOJIBHON paOOTHI.
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10.6 MeToaUYECKHE YKa3aHHUS M0 06ecneYeHUI0 06pa30oBaTe/IbHOrO MpoIecca

1. Meroandeckue pPEeKOMEHIAIMA TI0 OpraHW3aIMH ayAuTOpHOW padoThl. I[lpuHATE YueOHO-
MetonndyeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauueckue peKOMEHAAlMK 110 OpraHu3alKi U TUIAaHUPOBAHUIO CAMOCTOATEIHLHOU paboThI
CTyleHTOB 1o nucuurmuiae. [lpunsatel YueOHo-metonuueckum coBerom HI'TY um. P.E. Anekceena,
MPOTOKOJI No 2 oT 22 arnpens 2013 T. DIIEKTPOHHBIN ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebOHoe nocodbue «IIpoBeneHne 3aHATHI C MPUMEHEHUEM MHTEPAKTUBHBIX (JOPM M METOIOB
Oo0y4eHUS», EpmakoBa T.N., HBamkun E.I., 2013 T. DIIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Vyebnoe mocobue «OpraHusanus ayAUTOPHOH paGOTEl B 00Pa3OBATENBHBIX OPTaHM3AIUAX —BBICIIETO
00Opa3oBaHU, WBamkua ET., Kyxosa JLIT, 2014 T. ONEeKTPOHHBIN azapec:

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-
raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIelaeTcs OTMETKa O HelenecooOpa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUM Ha JaHHBIM y4eOHBbIiH
roj
PaGouas nmporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT Ne
3aBenyrouiuii kadeapoit
(noonucy) (DPHO)

YrBepxxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs Kacalomes 1umepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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