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1. IIEJIM 1 3AJJAYH OCBOEHUA AUCHOUILIIMHBI (MOAYJIA)

1.1. Ilesb 0OCBOEHMA AUCHMILIUHBI (MOAYJIA)

Ilenp n3ydeHus aucuuIuiuHbl «MaTemaTtuka» — (GOpMHUPOBAHUE JIMYHOCTH CTYJICHTOB, pPa3BUTHE
MHTEJUIEKTA U CIIOCOOHOCTEH K JIOTMYECKOMY M JITOPHUTMUYECKOMY MBIIIJICHUIO, 00y4eHHE OCHOBHBIM
MaTEeMaTUYECKUM IOHATHAM M METOAAM MaTEeMaTHYeCKOIO AaHalu3a, AHAJIUTUYECKOH TI'e€OMETpUH,
JUHEWHOW anreOpbl, HEOOXOIUMBIM JIJIsl aHAIM3a U MOJICIIMPOBAHUS MPOLIECCOB U SIBJICHUN IPU TOUCKE
ONTUMAJIbHBIX PELICHUN MPAaKTUYECKUX 3a]ad, METoJaM 0O0pabOTKU U aHaIM3a pe3yJbTaTOB YUCIECHHBIX
SKCIIepUMEHTOB. llenbp mpenogaBaHUsl NMPUKIAJHBIX pa3JesioB JUCLUUIUIMHBI COCTOMT B TOM, YTOOBI,
UCIIOJIb3YSl TEOPUIO U METO/Ibl HAYYHOT'O TIO3HAHMSI, OBJIAI€Th OCHOBHBIMM IOHATUSAMH, ONIPENCICHUSIMU U
METOAAMH BBICHIEH MaTeMaTHKH, HEOOXOJWMBIMH ISl pelIeHHs 3agad; OOy4YHThb CTYACHTOB
MaTeMaTHYECKUM METOJaM HPUHATUS pPEUIeHWH, HEOOXOAUMBIM IMpPU PELICHWH 3a7ad ONTUMH3ALNH,
BO3HUKAIOIIMX BO BCEX 00JIACTSX YEIOBEYECKOM NeATEIbHOCTH.

1.2. 3apaum ocBOeHUsI JUCHUIIMHBI (MOIYJIs1)

3&,[[3‘11/1 JAUCHUITIIMHBI «Marematuka» — PACKpPBITh pOJIb M 3HAYCHHUE MATEMAaTHUYCCKHX MCTOI0B
HUCCIICAOBAaHMA IMPHU PCIICHHUU NPAKTHYCCKUX 3aaa4; O3HAKOMUTHL C OCHOBHBIMHU IMOHATHAMU U METOJaMU
KJIAaCCUUECKOM U COBpeMeHHOﬁ MAaTEMaTUKH; HAYUUTh CTYACHTOB IPUMCHATHL MCTOAbl MATEMATUICCKOI'O
aHaJIM3a JJId IMIOCTPOCHUSA MATEMATUICCKUX MOIIGJICﬁ PCAIBHBIX ITPOLCCCOB U SIBIICHHI.

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

JucnuminHa «MaTeMaTukay OTHOCHUTCS K o0s3aTenbHoi yactu OIT BO.

Hucturinuna 6a3upyeTcs Ha 3HaHUAX 10 MaTeMaTHKE B 00beMe Kypca CpeIHEe IIKOJIbI.

Pesynbrarel 00y4deHusi, MOTyuYeHHbIE IPU OCBOCHUHU JUCUUIUIMHBI, HEOOXOIUMBI MIPH H3y4YECHUU
crenyrommx gucuuiuimH  «Pusukay, «MHpopmaruka», «Teopus BEpOSTHOCTEW M MaTeMaTHUECKas
CTaTUCTHKA», «YHCIECHHBIE METOJbl MPOCKTUPOBAHUS», «Marepuanbl 3JICKTPOHHOU TEXHUKHY,
«Cnenuanpuple  TJaBbl  Qu3uku», «OCHOBBI  3JIEKTPOTEXHUKH»,  «TeopeTnueckrue  OCHOBBI
PaAMOTEXHUKHU»HU TIPU BHITIOJTHEHUH BBITYCKHON KBaTU(UKAIIMOHHON PabOTHI.

Pabouas mporpamma aucuurnHbl «MareMaTuKa» I WHBAIMIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMA ~ 3JI0POBbS  pa3palaThIBaeTCs  HMHAMBUAYaATbHO C  Y4E€TOM  OCOOCHHOCTEH
MCUXO(U3UUECKOTO PA3BUTHS, WHIUBUIAYATbHBIX BO3MOXKHOCTEM U COCTOSHHUS 3[0POBBSI TaKUX
o0y4Jaronmxcs.

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

[Tponiecc wu3yueHust ucHumIMHbI«MareMaTHKayHanpaBieH Ha (OPMHUPOBAHHUE HIIEMEHTOB
obmenpodeccuonanbuort kommereHiun OIIK-1 B coorBerctBum ¢ OIl BO mno nHanpaBieHuto
noarotoBku11.03.03 «KoHcTpynpoBaHue U TEXHOJIOTHS IEKTPOHHBIX CPEACTBY.

Tabmuia 3.1 — ®opMupoBaHre KOMIETEHINI TUCITUTUIMHAMUA

CemecTpb! POPMUPOBAHUS AUCIUTUINHBI
Komnerenunu 6epyrest u3 YII o HarpaieHHI0
MMOATOTOBKH OakajgaBpa
1 1] 2[3]a4a]5[6]7]s8s

Kon xomnereHuny / HaMMeHOBaHHE
JHCLUILIAH, (POPMHUPYIOIINX
KOMIIETEHITHIO COBMECTHO

OI1K-1

Xumus

duszuka

Marematuka

Martepuansl 3JIEKTPOHHOM TEXHUKU

Teopust BeposITHOCTEM U MaTeMaTH4eCKasi CTaATUCTUKA

CrenuaibHEIE TJIaBEI (1)I/I3I/IKI/I

OCHOBEI QJICKTPOTCXHUKU




CemecTpsl GOPMHUPOBAHUS TUCITUTUTHHBI
Kowmnerenmum 6epyrcs u3 YII mo HampaBiIeHUIO
MTOATOTOBKH OakaiaBpa

Kox xoMneTeHmyy / HauMeHOBaHNE
TUCITUTUIAH, (OPMHUPYIOITUX

KOMIICTCHIIUIO COBMCCTHO

2 3 4

5 6 7 8

YncneHABIE METOIBI IIPOCKTUPOBAHUA

KoMnoneHTs1 SHGKTpOHHOﬁ TCXHUKHU

DHU3UKO-XUMIYECKHIE OCHOBBI TEXHOJIOTHH OJIEKTPOHHBIX CPEJICTB

TeOpeTI/I‘IeCKI/Ie OCHOBBI paAUOTCXHUKHU

Brinonnenune u 3anmura BKP

[lepeueHp mIaHUPyEMBIX pe3yIbTaTOB O0yUYEeHHUS MO AUCHMIUIMHE «MaTeMaTHuKa, COOTHECEHHBIX
C IIaHUpyeMbIMHU pe3yabTaTamu ocBoeHust Oll, nmpencrasiex B Tadi. 3.2.

Tabmuma 3.2 — Ilepedyens MIaHUPYEMBIX PEe3yJIbTaTOB O0YYEHHS 110 TUCIUILIHHE, COOTHECEHHBIX C TUIAaHUPYEMBIMH
pesynbraTamu ocBoerus Ol

pemeHus 3aaa4

MMpO1ECCOB B 3aJa4ax

U IPUKIaJHOTO

Konmn
Kon HaMEHOBaHHUE
Y HAHMEHOBaHHE HMHIMKATOpa [TmaHupyemble pe3yabTaThl O0YUYCHHUS IO AUCITUTLTHHE
KOMIICTCHITUN JIOCTHKCHUS
KOMIICTCHI[UH

OIIK-1 HMOIIK-1.1. 3HaTh: Ymers: Baagern:
CriocoOeH nIpuMeHATs | 3HaeT OcHOBHEIC IOHATUA B | PemraTts THUIIOBEBIC TeopeTnueckuM u
€CTeCTBCHHOHAYYHbIC | (DyHIaMCHTaIbHBIC METOIbI 3a[a9H 110 OCHOBHBIM | TIPaKTHYCCKUM
1 OOIICHHKCHEPHEIC 3aKOHBI IPUPOJEI H MaTeMaTHIEeCKOro paszenam Kypca, HHCTPYMEHTapHeM
3HAHUS, METOBI OCHOBHBIE aHaau3a, TUHCHHOM HCTIONB3YS MaTeMaTHKH,
MaTeMaTHIeCKOro (uzngeckue u anreOpel, MaTeMaTHYeCKUe HEOOXO0UMBIM
aHajau3a u MaTeMaTHYeCKUe muddepeHIraTbHbIX METO/IbI. CIEIUAIIUCTY TIPH
MOJIETTUPOBAHUS, 3aKOHBI YpaBHEHUI, TEOPUHU peleHuu
TEOPETUIECKOTO U dhyHKIIMH CTaHapPTHBIX
AKCIIEPUMEHTAIHLHOTO KOMILJIEKCHOTO npodeCCUOHATBHBIX
HCCIICIOBAHUS B MIEPEMEHHOTO. 3ajad4.
npo¢eCCUOHANTBHOM HOIIK-1.2. 3HaTh: YMmern: Baaners:
JIEATEITBHOCTH IIpumensier ITpumenenus ITpumensaTh Meronamu

(hm3nveckre 3aKOHBl | MAaTEeMaTHYECKUX MaTeMaTHYeCKUe MaTeMaTHYECKOTO

Y MaTeMaTHYeCKU 3aKOHOB K aHAJU3y U 3aKOHBI IIPH PEIICHUH | OIHACaHHS

METOBI IS HCCIIEIOBAHUIO 3a]a4 TEOPETHUECKOTO | (DPU3UIECKUX SBICHUN

1 IIPpOLECCOB IIPpU

TEOPETUYECKOIO U TEOPETUYECKOIO U Xapakrepa. peueHny 3a1aq
MPUKIIATHOTO MPUKIIATHOTO TEOPETUYECKOIO U
Xapakrepa. Xapakrepa. MIPUKIIATHOTO
Xapakrepa.
NOIIK-1.3. 3HaTh: YMmerh: Buanern:
Ucnons3yer 3HaHus [Ipumenenus Ucnons3yer 3HaHUA MaremaTnueckum
MaTeMaTHKH, QU3UKKA | MATEMaTHUYECKUX MaTeMaTHKH TpU anmapaToMm Jist
Y XUMUHU TIPH METOJIOB K aHAJIM3Y U | pelIeHnH 3a/1a4 OTIMCaHUS
pelieHun HCCIIEIOBaHUIO MIPUKIIATHOTO (U3NIeCKUX SIBICHUN
MPaKTUYECKUX 3aJ]a4 | MPOLIECCOB B 3aJ]aUuax | Xapakrepa. Y IPOLIECCOB MPHU
MIPUKIIATHOTO pelieHun
Xapakrepa. MPaKTUYECKHUX 3a]a4.
HNOIIK-1.4. Bnageer | 3HATh: YMmerh: Baagern:
MaTeMaTHYECKUM Mertonbl OCTpOEHUs [IpumensTs Kinaccuueckumu
anmnaparom JUist MaTeMaTHYECKHUX MaTeMaTHYeCKHe METO/IaMHU PEelEeHUs
ONUCaHUs, aHAJIU3a, Moenel st MOJEIH JIJIst 3a/1a4 0 MaTeMaTHKe

TCOPETUICCKOIO 1

OIMCaAHUs, aHAJIN3a,

OITMCaAHUs, aHAJIN3a,

Mertomamu

AKCTIEPUMEHTAJIBHOTO | TEOPETUUECKOTO U TEOPETHYECKOTO U HOCTPOEHHUS
UCCIIEJIOBAHUS U IKCIIEPUMEHTAIBHOTO | 3KCHEPHUMEHTAIBHOIO | MaTeMaTHYeCKOH
MO/ICTTUPOBAHUS UCCIICJIOBaHUS U MCCJICJIOBaHUS U MO/IEJIM THIOBBIX
(busnyeckux u MO/ICTTUPOBAHHUS MO/JICTTUPOBAHHUS npodeccroHaIbHBIX
XMUMHUUYECKHX CUCTEM, | (DU3MUYECKHX U br3nYecKnX 1 3a1a4 u

SIBIICHUI U XMUMHYECKHX CUCTEM, | XMMHYECKHX CHCTEM, | COJep)KaTelbHOU
MPOLIECCOB, SIBJICHUH ¥ ITPOIIECCOB, | SIBICHWH M IPOLECCOB, | MHTEPIIPETALUH
UCIIOJIb30BaHMs B WCIIONIb30BaHMS B UCTIONIb30BaHMS B TOJTY9EHHBIX
o0y4yeHu" u o0y4yeHun u o0y4yeHun u pe3yIbTaToB.
npodeccnoHamTbHOMI npodeccnoHambHOM npodeccrnoHamTbHOM

JIeSTeIbHOCTH JIeSITeJIbHOCTH. JIeSITEIIbHOCTH.




4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpepesieHre TPYAOEMKOCTH JAUCHUIUIMHBI MO BHAAM PpabéoT Mo
cemMecTpam

OO0mast TpyA0E€MKOCTh AUCUUIUINHBI cocTaBiisieT 14 3a4. en. uinu 504 vacos, pacnpeseneHne 4acoB
0 BUJIaM padoT 10 ceMecTpaM IpecTaBieHo B Tabaume 4.1.

Tabmuma 4.1 — PacnpeneneHue TPyZOEMKOCTH AWCHMIUIMHBI IO BUAAM pPa0OT IO CeMecTpaM ISt
CTY/ICHTOB OYHOM / 3204HON (hOpMBI O0yUECHHUS

TpyaoeMKOCTh B Hac
B T1.4. no cemectpam
1/1 2/2 3/-
CEMECT] CEMECT]P CEMECTP

Bun yue6HOit paboThl Bcero
Jac.

C UCIIOJIB30BAHUCM 3JICMCHTOB

dopmar u3ydeHus AUCIHUIUINHBL
9JIEKTPOHHOTO 00yYeHUsI

OO01mas TPYA0EMKOCTh JUCIUIUIMHBI [0 YUCOHOMY IUIAHY 504/504 180/252 216/252 108/-
1. KonrakTHas padora: 240/66 93/34 107/32 40/-
1.1. AyauTopHas pagoTa, B TOM 4YHcJIe: 230/58 90/30 104/28 36/-
3aHSTHS JICKIIMOHHOTO THMa (J]) 104/24 36/12 50/12 18/-

3aHATHS ceMuHapckoro Tumna (I13 — cemuHapsl, MpakTHYecKue

126/34 54/18 54/16 18/-
3aHATHUS U Ap.)
nabopaTopHsle pabots! (JIP)
1.2. BHeayauTopHasi, B TOM YHCJIe 10/8 3/4 3/4 4/-
KypcoBast padbota (npoekt) (KP/KIT) (koHCynbTaIMsl, 3a1UTa)
TEKYIIUH KOHTPOJIb, KOHCYJIbTAIMH 110 JUCIUIIMHE 4/4 1/2 1/2 2/-
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 6/4 212 212 2/-
2. CamocrositesibHasi pagora (CPC) 264/438 87/218 109/220 68/-
pedepat/acce (MOATOTOBKA)
pacuérHo-rpaduueckas pabora (PI'P) (monroroska)
KOHTpOJIbHas paboTa
Kkypcosas pabora/mpoekt (KP/KII) (moaroroska)
CaMOCTOSTEIbHOE U3yICHHE Pa3IeIoB, CAMOIIOArOTOBKA (MpopaboTka
Y TIOBTOPCHHE JICKIIMOHHOTO MaTephaia U MaTepuana yIeOHHKOB U 156/366 51/182 73/184 30/-

y4eOHBIX TOCOOMH, TOATOTOBKA K JTA00PATOPHBIM M PAKTHIECKUM
3aHATHUSIM, KOJUIOKBHYM H T.J.)

[oaroroBka K 3k3aMeHy (KOHTPOIIb)* 108/72 36/36 36/36 36/-

[ToxroToBKa K 3a4eTy / 3a4eTy ¢ OIEHKOH (KOHTPOJIb)

Hopwme! yacoB Ha BHeayautopHyto padoty u CPC npuBeaeHsl B IpUI0KeHUH 1.

4.2 CoaeprkaHue JUCLHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3/ejiaM, TeMaM

Tabmuma 4.2 — CoxepkaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, JJIS CTYACHTOB O4YHas/
3a0uHas GopMbI 00yUeHUs

Buasbl yueoHoii padoTsl (uac)
ILtanupyemsie
(KOHTpOaHMpYe KonrakTHas = o
Mble) pabora e
Pe3yJIbTATHI o B 5
OCBOCHHSA: KOJX HaumenoBanue pasaenos, TeM 32 E RS Bug CPC
VK; OIIK; IIK = 23| 3 = § 5
H HHAMKATOPBI § E é E = S g
JAOCTHKEHHS - g s g3 zs
KOMIeTeH i e g7 0=
= =
1 cemectp
OIIK-1 Pa3gen 1. DjeMeHTHI JIMHEHOI anredpbl
HOIIK-1.1 Tema 1.1. Matpuns! u 1eHCTBUS HaJ HUMHU. 12/4 4/24 | TToaroroBka K
HOIIK-1.2 Tema 1.2. Onpenennutens MaTPHUIBI U €TO CBOMCTBA. JIEKIHSIM
HMOIIK-1.3 Tema 1.3. BeluncieHne onpeenTenei. [6.1.1], [6.1.2],
HOIIK-1.4 Tema 1.3. OGpaTnas MaTpuna. Beruuciaenue odpaTHon [6.2.1]
MaTpHIBI C TOMOIIBIO ONPEIEIUTENS.
Tema 1.3. Cuctemsl muHeHBIX ypaBHeHUH. [IpaBuio




Kpamepa.

Tema 1.3. Metop I'aycca

Tema 1.3. Pemenne cucrem m ypaBHEHU#H ¢ N

HeusBecTHbIMU. Teopema Kponekepa-Kanenaun

[paktudeckas pabora Ne 1. Martpuiisl, IeHCTBUS Hal 16/6 5/30 | IToxroroBka k

HUMU. MPaKTHYECKUM

[MpakTryeckas padora Ne 2. Onpenenureny. 3aHATUAM

IMpaktuueckas pabora Ne 3. [IpuMeHeHwe TeOpUH [6.1.1], [6.1.2]

OTIpeIeITUTEICH. [6.1.9], [6.2.1]

[paxtraeckas pabora Ne 4. CucTeMbI THHEHHBIX

ypaBHenuil. [Tpasuno Kpamepa.

Merton I'aycca

[paxtraeckas padora Ne 5. Panr marpurisr. Teopema

Kponekepa-Kaneniu.

[pakTryeckas padora Ne 6. OmHOPOAHBIE CUCTEMBI

JIMHEIHBIX YPABHCHUM.

[MpakTryeckas pabora Ne 7. HeonHOpOIHBIE CHCTEMBI

JIMHEIHBIX YPABHCHUM.

[paxtraeckas padora Ne 8. MaTpudHbIe ypaBHCHHS.

Pewienne cucrem JIMHERHBIX YpaBHEHUI MaTpUUHBIM

METOJIOM.

Hroro no 1 pazaeny 12/4 16/6 | 9/54

Pazgen 2.9/1eMeHTHI BeKTOPHOI anredpbl

Tema 2.1. Bextopsl. Oniepariiiit Hai BEKTOPaMHL. 2/1 4/10 | TloxmroroBka K

Tema 2.2. BekTOpHBIEC IPOCTPAHCTBA. JIEKLIUAM
[6.1.1], [6.1.2],
[6.2.1]

[paktrdeckas padora Ne 9. Bextopsl. Oneparnun Hajx 2/1 4/10 | ToxmroroBka K

BEKTOPaAMH. MIPAaKTHYECKUM
3aHATUSM
[6.1.1], [6.1.2]
[6.1.9], [6.2.1]

Hroro no 2 pasneny 2/1 2/1 | 8/20

Paznen 3. AHaauTHYecKasi reoMeTpust

Tema 3.1. AHanuTH4eCKas TeOMETPHS Ha IUIOCKOCTH U B 2/1 4/10 | IMoxaroroska K

MPOCTPAHCTBE JIEKLUSIM

Tema 3.2. CoOGcTBeHHBIE 3HAYCHUS U COOCTBEHHBIE [6.1.1], [6.1.2],

BEKTOPBI. [6.2.1]

Tema 3.3. KBagpatuynsie GopMbl U QyHKIUH

[paktraeckas padora Ne 10 AnamuTHaecKas TeOMETPHUSL 4/2 4/10 | MoxroroBka K

[paktrdeckas padora Nell. CoOCTBEHHOTO 3HAYCHUS U MIPaKTUYECKUM

COOCTBEHHOTO BEKTOpA. 3aHATHAM
[6.1.1], [6.1.2]
[6.1.9], [6.2.1]

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

Pa3nen 4. BBenenue B MaTeMaTHUYeCKUIl aHAJIN3

Tema 4.1.MuoxecTBa. 4/1 3/10 | IMoxaroroska K

Tema 4.2. ITocaer0BaTeILHOCTH. JIEKITASIM

Tema 4.3. TIpenen mociae0BaTeNbHOCTH. [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]

Ipaktuyeckas pabora Ne 12 MHuoxecTBa. 4/1 3/10 | MoaroroBka K

ITpaktuaeckas padora Ne 13.IIpenen MPaKTUYECKUM

IIOCTIEIOBATEIBHOCTH. 3aHATUSAM
[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 pazneny 4/1 4/1 6/20

Pa3gen S. Ilpenes u HenpepbIBHOCTD (PyHKIUI 0JHOI JeliCTBUTEIBbHON NepeMeHHOMH

Tema 5.1. DiiemenTapHbie GyHKIHH. 8/3 4/14 | TloaroroBka K

Tema 5.2. TIpenen GpyHKIMA OHOM TEHCTBUTEIEHON JICKLIMSAM

MEePEMEHHOIA. [6.1.3],[6.1.4],
[6.1,7],[6.1.8],




Tema 5.3. Teopemsl o penerne GpyHKIUN

Tema 5.4. 3aMeuaTeNbHbIC IPEACIBI U UX CICICTBUS
Tema 5.5. beckoHeuHo Maiple 1 6eCKOHETHO OOIbIITEe
¢dbynkiuu. Teopembl
Tema 5.6. HenpepbIBHOCTh QYHKIIMH OJTHOM
JeHCTBUTENBHON epeMeHHON. Touku pa3peiBa.
Tema 5.7. CBolicTBa HENPEPBHIBHBIX (HYHKIMN
Tema 5.8. PaBHOMepHast HEPEPHIBHOCTh (PYHKINU U
teopema Kanropa.
Tema 5.9. HempepslBHOCTH CHOXHONH ©  0OpaTHOM

GyHKIHH.

[6.2.4],[6.2.5],
[6.2.6]

[paktryeckas padora Ne 14. [Ipenen pyHkuun 10/4 | 6/20 | IoaroToBka K
[TpakTryeckas padbora Ne 15. 3aMeuaTebpHbIE TPEEIIBI MPaKTHYECKUM
[pakTuyeckas pabora Ne 16. Cnencreust 2-ro 3aHATUAM
3aMeyaTeNnpHOro npezaesa [6.1.3],[6.1.4],
[paktuueckas padora Ne 17.Pa3Hbie mpeemsl. [6.1,7],[6.1.8],
BeckoHeuHO Maibie ¥ OECKOHEYHO OOMbIIHE ()YHKIIHH. [6.2.4],[6.2.5],
IMpaktuyeckas pabora Ne 18. OQHOCTOPOHHHE TIPEIEIBL. [6.2.6]
HenpepbIBHOCTD QYHKLIUH
Hroro mo 5 pasneny 8/3 10/4 | 10/34
Paspnen 6. IndpdepenuupoBanue pyHKIMU 0OJHOMH NepeMeHHOM
Tema 6.1. [dubdepenuupoBanve GyHKuu oaHOH | 8/2 4/14 | TloaroroBka K
HePEeMEHHOI. JEKLIUAM
Tema 6.2. OCHOBHbBIE TEOPEMBI TEOPHUU [6.1.3],[6.1.4],
i depeHnnupoBanust QyHKIHH OJJHOW TEPEMEHHOM. [6.1,7],[6.1.8],
Tema 6.3. TIpousBoanas GpyHKIUU [6.2.4],[6.2.5],
Tema 6.4. JTuddepentman GyHKIUN U €r0 TPUMEHEHHUE. [6.2.6]
Tema 6.5. IlpousBoanble un nuddepeHransl BHICIINX
TIOPSIIKOB.
Tema 6.6. [Ipumenenue Teopun audHepeHINPOBAHAS
(YHKIAU OIHOM IepeMeHHOM.
[paktraeckas padora Ne 19.TuddeperunpoBanme 18/4 | 6/20 | IoaroToBka kK
(GYHKIUH OIHOI epeMeHHO1. NPaKTUYECKUM
[pakrraeckas padora Ne 20.IIponsBonHas GpyHKIHH, 3aHATUAM
3aJlaHHOl mapamerpuuecky. [Ipon3BoaHas HessBHOM [6.1.3],[6.1.4],
¢yukiuu. Jlorapupmudeckas mpou3BOAHASL [6.1,7],[6.1.8],
Ipaktuueckas padora Ne 21.YpaBHEHHsI KacaTeIbHON U [6.2.4],[6.2.5],
HopManu. uddepenunan GpyHKINU U €ro IPpUMEHEHHeE. [6.2.6]
IIpaktudeckas padora Ne 22. [Ipon3BogHBIE BBICITUX
MOPSIAKOB
[pakrraeckas padora Ne 23. TuddepeHnans BEICIIIX
HOPSIAKOB
[pakrraeckas padora Ne 24.IIpasuna Jlomurans.
[paktraeckas padora Ne 25.9kcTpemMyM QyHKITUH.
[TpomexxyTku Bo3pacTaHus U yObIBaHHS (YHKLIUH.
HawuGonbliee 1 HanMeHbllee 3HaUeHHEe PYHKIUU
IIpaxtrnyeckas padora Ne 26.BeIIyKI0CTB, BOTHYTOCTh
¢yukiun. Touku nepernba GyHKIUH. ACUMIITOTHI
rpaduka QyHKITUH.
IIpaxtrdeckas pabora Ne 27.MccrnenoBanue GyHKINU U
OCTpOCHKE Tpaduka.
Hroro no 6 pasneny 8/2 18/4 | 10/34
Hroro 3a 1 cemectp 36 54 51
/12 /18 | /182
2 cemecTp
OIIK-1 Pa3gen 7. HeonpeneneHHbIii nHTErpan GyHKIHHA OHOMH NepeMeHHOM
VOIIK-1.1 Tema 7.1. KommiexcHsle uncia 16/8 12/20 | ToxroroBka x
VOIIK-1.2 Tema 7.2. HeonpenenenHslii HATETPall M €0 CBOMCTBA. JEKIUAM
VOIIK-1.3 Tema 7.3.Meton 3aMEHBI TiepeMEHHbIX B [6.1.3],[6.1.4],
VOIIK-1.4 HEONpe/IEIEHHOM MHTErpae [6.1,7],[6.1.8],
Tema 7.4 VlaTerpupoBanne 1o 4acTsIM B [6.2.4],[6.2.5],
HeomnpenesieHHOM  uHTerpaie.  Kimaccel  QyHKUMH, [6.2.6]

HHTETPUPYEMBIX 0 YaCTSIM.
Tema 7.5.Teoprst MHOTOUJIIEHOB

Tema 7.6.HTerpupoBanue palioHaIbHBIX (QYHKIIHIA.
Tema 7.7 MHTErpnpoBanre NpocTeHImuX Apooei




Tema 7.8.Metox OcTporpaackoro.

Tema 7.9. urerpupoBanne IpoOHO-pAIMOHATIBHON 1
KBaJpaTUYHON UPPALIMOHAIBHOCTEH.
JuddepeHnnaabHbIA OMHOM.

Tema 7.10. MaTEerpupoBaHre TPUTOHOMETPHUECKUX
(yHKUIWH 1 BEIpaXKESHUH.

[paxtraeckas pabora Ne 1. KomrniekcHbIe unciaa
[MpakTryeckas pabora Ne 2. HeonpeneneHHbIN HHTErpail.
Merto 3aMeHBI IEPEMEHHOM.

[pakTryeckas padbora Ne 3. lHTErpupoBaHue Mo 4acTsM.
[paktudeckas pabora Ne 4. IHTerpupoBanue IpooHO -
paunoHanbHbEIX GyHKuMit (MeToa HeonpeIeIeHHBIX

KO3 QHUINEHTORB)

[paxtraeckas pabora Ne 5. HTerprpoBanne ApoOHO -
pannoHanbHBIX QyHKIMIA

[Ipaxtraeckas padora Ne 6. IHTErprpOBaHNEe HEKOTOPHIX
UPPALHOHATBHBIX (yHKIIUH

[Ipaxtraeckas padora Ne 7. IHTeTpHipOoBaHne
UPPALMOHAIBHBIX BEIPAKEHUH

[MpakTryeckas padbora Ne 8. HTerpupoBanue
TPUTOHOMETPUYECKUX (PYHKIMI.

IIpaxTryeckas padora Ne 9. IurerpupoBanue
TPUTOHOMETPUUYECKHUX BbIPAXKCHUM.

18/8

12/20

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 7 pazneny

16/8

18/8

24/40

Paspnen 8. Onpenenennblii MHTErpaJ GyHKUMU OAHOI NepeMeHHOI

Tema 8.1. OnpeneneHHbli HHTETpal U €r0 CBOMCTBA.
Tema 8.2. Cymmer {apOy.

Tema 8.3. Kiacchl ¢yHKIMiA, HHTErpUpYeMbIX 110 Pumany
Tema 8.4. OmpeneneHHbli HHTErpas ¢ IepeMEHHBIM
BEPXHHUM IIPEeIIOM

Tema 8.5. OcHoBHas
HCYHCIIECHUS

Tema 8.6. 3aMeHa MEPEeMEHHBIX W HHTETPUPOBAHHUE IO
YacTsIM B OIPE/ICIICHHOM HHTETpaie

Tema 8.7. HecoOctBeHnbie wuHTErpansl. CXOIUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Tema 8.8. CrpsimiisieMble KpuBble. [[nMHa nyru miaocKou
KpHUBOHL.

Tema 8.9.KBanpupyemsie purypsr. [Inomanps miockoi
¢urypsl. [ommaaps KpUBOIUHEHHOH Tpanenuy 1
KPUBOJIMHEHHOT'O CEKTOpa

Tema 8.10.KyOupyembie Tena. O0bem Tena. O0beM Tena
BpaleHNs

¢dopMmyna  MHTErpajbHOTO

12/1

10/16

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

IIpaxtrueckas padora Ne 10. OnpeneneHHbINH HHTErpal.
3aMeHa epeMeHHBIH B OIpeIeICHHOM HHTErpae
[paktrdeckas padora Ne 11. OnpeneneHHBINA HHTETPAL.
WHTerpupoBaHue 1Mo 4acTsM B OIPEICIICHHOM HHTETpae.
[paktraeckas padora Ne 12. HecoOcTBEHHBIE HHTETPAEL.
[pakrraeckas padora Ne 13. [Tromann mrockux Guryp.
[paktraeckas padora Ne 14. JIniHa 1yTH KPpUBOH.
[paktrdeckas padora Ne 15. OObeMEI Tell.

12/4

10/20

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 8 pazneay

12/1

12/4

20/36

Pa3gen 9. IudgdepennnaibHoe ucuncaeHue PYHKIMI HECKOJIbKHX el CTBUTEIbHBIX IIepeMeHHbIX

Tema 9.1. OyHKIIMY MHOTHX NIEPEMEHHBIX.

Tema 9.2. Tlpesen U HenpepbIBHOCTh (YHKIMH MHOTHX
MIepPEeMEHHBIX

Tema 9.3. TuddepeHunpyeMocts QYHKIMA HECKOIBKHX
MIepPEeMEHHBIX

Tema 9.4. JludbdepennupoBanue CclaoxXHOW (QyHKIHH
HECKOJBKUX TepeMeHHbIX. Jluddepennnanst ¢GyHKIHN
MHOTHX HEpEMEHHBIX

Tema 9.5. [Ipou3BoaHast MO HANPaBJICHUIO U TPAJUCHT
CKaJISIPHOTO MO

Tema 9.6. IlpomsBomnbsle M nuddepeHransl BRICIINX
MOPSAKOB

Tema 9.7. Ilpumenenue nuddepeHINpyeMocTH QYHKIIH
HECKOJIbKUX MePEMEHHBIX.

6/2

4/16

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




IMpaktryeckas pabora Ne 16. Ipemer, HENPEPHIBHOCTD U 8/2 5/20 | IMoaroroBka K
muddepeHnupoBanre QyHKIIMA MHOTUX ITEPEMEHHBIX. MIPAKTHIECKUM
[Ipaktuaeckas padora Ne 17. luddepennmpoBanne 3aHATHAM
CJIOKHBIX (DYHKIIMHA MHOTHMX [EPEMEHHBIX [6.1.3],[6.1.4],
Ipaktryeckas pabora Ne 18. IIpousBoaHbIE U [6.1,7],[6.1.8],
1 GepeHIraTbl BEICIIHX MOPSIKOB [6.2.4],[6.2.5],
[MpakTryeckas padbora Ne 19. DkcTpemym QyHKINH [6.2.6]
MHOTHX [EPEMEHHBIX
Hroro no 9 pasneny 6/2 8/2 9/36
Pa3gen 10. KpaTHble HHTerpaJibl
Tema 10.1. /IBoitHO# MHTETpas U €TO0 CBONCTBA 8/1 4/16 | IToproroska K
Tema 10.2.TpoitHOI UHTErpal U ero cBoiicTBa. JIEKLIUAM
Tema 10.3.Beraucienue KpaTHBIX HHTETPAJIOB. [6.1.3],[6.1.4],
Tema 10.4. 3amMeHa TepeMEHHBIX B KPATHBIX UHTETPaIax. [6.1,7],[6.1.8],
Tema 10.5. TIpustoskeHus KPATHBIX HHTETPATIOB. [6.2.4],[6.2.5],
[6.2.6]
IMpaktuyeckas pabora Ne 20. JIBoiiHo# uHTErpalL. 8/2 6/20 | IoaroToBka K
[paxtrueckas padora Ne 21. TpoiiHo# HHTETpaUL IPaKTUYECKUM
[paxtraeckas padora Ne 22. 3ameHa IepeMEHHBIX B 3aHATHIM
KPaTHBIX MHTETpajax. [6.1.3],[6.1.4],
IMpaktuueckas pabora Ne 23. TIpuMeHeHHEe KPaTHBIX [6.1,7],[6.1.8],
WHTETpajoB [6.2.4],[6.2.5],
[6.2.6]
Hroro no 10 pasneny 8/1 8/2 | 10/36
Pa3pea 11. Psaanl
Tema 11.1. Yucnossie psmsl. CpoiicTBa cxomsmuxcs | 8/2 4/16 | IMoaroroBka K
YHCIIOBBIX PS/IOB. JIEKIUSIM
Tema 11.2. [Ipu3Haku CXOAUMOCTH YUCIOBBIX PSIJIOB. [6.1.3],[6.1.4],
Tema 11.3. 3HakomepeMeHHbIe  psiabl.  [IpusHak [6.1,7],[6.1.8],
Jleiibuuna. [6.2.4],[6.2.5],
Tema 11.4. OyHKIHOHANBHBIC TTOCIEOBATEIIEHOCTH. [6.2.6]
Tema 11.5. ®ynkuuonansHeie psiasl. Kpurepuit Kommm.
Tema 11.6.CBolicTBa paBHOMEPHO CXOISIIUXCS PSIOB.
Tema 11.7.CTenieHHBIC PSABL.
Tema 11.8.PaznoxeHne 31eMeHTapHBIX QYHKITHI.
[paktraeckas padora Ne 24. UucnoBble psabl. 8/1 6/20 | IMoaroroBka K
Heob6xonumerii mpusHak. [Ipu3Haku cpaBHEHUS. NPAKTUYECKAM
IIpaktudeckas padora Ne 25. Uucnossie psjsl. [IpuzHaku 3aHATUAM
Hanambepa u Komru. [6.1.3],[6.1.4],
[paktuyeckas padora Ne 26. 3HaKkonepeMeHHbIE PSIIbI. [6.1,7],[6.1.8],
[Mpu3zHak JleliOHuIa [6.2.4],[6.2.5],
[TpakTuyeckas padora Ne. 27. OyHKIMOHAJIBHBIC PSJIbL. [6.2.6]
Hroro no 11 pasneny 8/2 8/1 | 10/36
Hroro 3a 2 cemecTp 50 54 73
/12 /16 /184
3 cemecTp
Pa3gen 12. O0bikHOBeHHBIE TU( hepeHIMaIbLHbIE YPaBHeHHs 1ro mopsaka
OIK-1 Tema 12.1. Iuddepennuansapie ypaBHSHHS IEPBOTO 6/- 4/- [oxroroBka
HOIIK-1.1 nopsiaka. OCHOBHBIE TIOHSTHSL. JIEKLUSIM
HOIIK-1.2 Tema 12.2. YpaBHeHHs C pa3leISIONUMUCS [6.1.5],[6.1.6],
HOIIK-1.3 MePEeMEHHBIMH. [6.1.9],[6.2.3],
HOIIK-1.4 Tema 12.3. OnHOpOHBIE ypaBHEHHS 1-TO MOpsIIKa U [6.2.7]
MPUBOISIIIIAECS K HIM.
Tema 12.4. Ypasuenust bepuyiu
Tema 12.5. YpaBuenus B noissix quddepennmanax.
HnTerpupyromuii MHOXKHUTENb.
Tema 12.6. YpaBHeHUs IEPBOTO MOPSIIKA, HE
pa3peIeHHBIX OTHOCHTEJILHO IIPOU3BOAHOM.
[MpakTryeckas padbora Ne 1. [luddepenimansasie 8/- 4/- IoxroTroBka k

YPaBHEHHUS C pa3esSIOIIUMUCS IEPEMEHHBIMU.
OnHoponHble U pepeHnnanbHbIe ypaBHeHNUS.
[IpaxTrnueckas pabora Ne 2. JIuneiinsre
nuddepeHnnanbHEIe ypaBHEHUS 110 opsaka.
IIpaktudeckas padora Ne 3. YpaBHEHUS B TIOTHBIX
muddepeHnmanax

ITpaktudeckas padora Ne 4. YpaBHEeHUsI HEe pa3pelieHHbIS
OTHOCHUTEJIBHO TPOU3BOIHOU

MPAaKTUYCCKUM
3aHATUAM
[6.1.5],[6.1.6],
[6.1.9],[6.2.3],
[6.2.7]




HTtoro no 12 pazaeny

| - ]

| 8- | 8-

Pasnen 13. O0bikHOBeHHbIe TH( JepeHIATbHbIE YPaBHEHNs Bblllle 1ro mopsiaka

Tema 12.7. [InddepenHnpanbubie ypaBHEHHs BBILIE 4/- IoxroroBka k
HIEPBOTO TIOPSIIKA. JEeKLHAM
Tema 12.8. VpaBHeHuUs, 0Ty CKAIOIINE OHIKEHHUE [6.1.5],[6.1.6],
nopsinka. Ypasuenus Jlarpamka u Kirepo [6.1.10],[6.2.3]
Tema 12.9. JIuneiinpie 0HOPOIHbIC W JIHHEHHBIC , [6.2.7]
HEOHOPOIHEIE A deperuansabie ypapaenns 1 -ro
HopsiAKa.
Tema 12.10. Cucrems! gudhepeHITHATBHBIX YPaBHECHHUH.
[Ipaxtraeckas padora Ne 5. YpaBHeHus, TOITyCcKarOIne 8 8 4/- IoxroroBka
MOHMKEHHE NOPAIKa HPaKTUYECKUM
[Ipaktraeckas padora Ne 6. Tuddepennuaasabie 3aHATHIM
ypaBHEHHUs BBILIE IepBOro mopsiaka. Meroxa noxdopa [6.1.5],[6.1.6],
[MpakTryeckas padbora Ne 7. luddepennuaipabie [6.1.10],
ypaBHEHHMS BBILIE IIEPBOTO NOpsAaKa. MeToa Bapuanuu [6.2.3],[6.2.7]
MOCTOSIHHBIX
[IpakTryeckas padora Ne 8. Cucremsl
i epeHInanbHbIX YpaBHEHUH
Hroro no 14 pazneny 8/- 8/- 8/-
Pa3gen 14. YpaBHeHUS ¢ YaCTHBIMH NPOU3BOIHBIMH
Tema 14.1. VpaBHeHus ¢ 4aCTHBIMH MPOU3BOAHBIMHU |-TO | 4/- 6/- IToaroroBka k
MOPSKA. TEKITHSIM
Tema 14.2. VpaBHeHuUs1 ¢ YaCTHBIMH ITpou3BoAHBIME | - [6.1.5],[6.1.6],
O MOPSIKA. [6.1.10],
[6.2.3], [6.2.7]
[Ipaktnueckas pabora Ne 9. VpaBHEHHS C YacCTHBIMH 2/- 10/- | MoaroroBka k
NPOU3BOAHBIMH NPaKTUYECKUM
3aHATHAM
[6.1.5],[6.1.6],
[6.1.10],
[6.2.3], [6.2.7]
Hroro no 13 pasneny 4/- 4/- 16/-
Hroro 3a cemectp 18/- 18/- | 32/-
Hroro no nucuuniinHe 104 126 156
124 134 | /366

I/ICHOHBSyeMHe AKTUBHBIC U HHTCPAKTUBHLIC TCXHOJIOTHUU ITPUBCJICHBI B Ta6nnue 4.3.

Tabnuna 4.3 - Mcnonb3yemble akTUBHbBIE U HHTEPAaKTUBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUI

Bun 3anaTui

HanMmeHoBaHMe UCIIONBb3yEeMbIX aKTUBHBIX U MHTEPAKTUBHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUHN

Jlexnn

TexHomorus Pa3BUTHA KPUTUYCCKOTO MBIIIJICHUS
HI/ICKyCCI/IOHHHG TECXHOJIOTNH

[IpakTuueckue 3aHATH, Ta00PATOPHBIE
paboThl

TexHomorus pa3BUTUSA KPUTUYECKOIO MBIIUICHUS
JIMCKyCCHOHHBIE TEXHOJIOTMH

TecToBBIE TEXHOJIIOTUHU

TexHonoruu paboThl B MaJIbIX IpymHmnax

TexHo0rHUs KONJIEKTUBHON paboTh
NHudopmaninoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIUA KOHTPOJIb YCIEBAEMOCTH U IIPOMEXKYTOYHAS ATTECTALIUA
10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnucaHue noka3aTeje u KPpUTEepHUEB KOHTPOJIA YCII€BA€MOCTH, OIIUCAHHUE

INKAaJI O0€HUBAHUA

Kputepun oreHnBaHus pe3yJabTaTOB OOyYEHHS M TIPOILEAYPHl OIICHUBAHUS KOMIICTCHIIUM,
(dhopMUpYEMBIX B paMKaX JaHHOW AUCIUILINHBI, TPUBOASTCS B Ta0II. 5.4.

OneHouyHbIE MPOLETYPHI

B paMKax TCKYHIEro KOHTPOJA MPOBOIAATCA IMPEIIOoaAaBaTCICM




TUCHUIUTMHBL. Ha JeKnusix OIleHWBaeTCs aKTHBHOCTh YYacTHsl B JHCKYCCHOHHBIX OOCYXKICHUSX.
[IpakTudeckue 3aHATHs MPOBOJATCS B (JOpME BBINOIHEHHUS MPEATOKEHHBIX 3a1aHuil. [Ipu BeImomHEHNH
MPAKTUYECKOr0 3aJaHusl MPEro/iaBaTesieM OIICHMBAETCS KAayeCTBO BBIMOJHEHHOTO 3a/laHUs, CPOK €ro
BBITIOJTHEHUSI, KAUE€CTBO U CPOK 0(OPMIICHHS OTYETa, OTBETHI HA BOIIPOCHI MTperoaBaTelis.

CamocTtosTenpHas paboTa BKIIOYAET IMOATOTOBKY K TEOPETUYECKHMM BOIMPOCAM TUCITUILIAHEI,
BBITIOJTHEHHE KOHTPOJIBHON paboThl B (hopMe MHAMBUAYAIbHBIX 33JaHUIl U OTYETOB IO MPAKTHUYECKUM
3aHSATHUSAM, TECTUPOBAHUE.

TectupoBanue mpooautcs ¢ ucnoib3oBanueM CJIO MOODLE B pamkax caMOCTOSTEIbHOU
paboTHL.

Tect 1-ro monyns (1 cemectp) comepkuT 20 TeCTOBBIX BOMPOCOB M0 JAaHHOMY pasjieny (Bpems Ha
nposejeHue TectupoBanus 30 MUHYT).

Tect 2-ro moayns (2 cemecTp) coaepkut 20 TECTOBBIX BOMPOCOB O JAHHOMY pasjieiy (BpeMs Ha
nposejeHue TectupoBanus 40 MUHYT).

Tect 3-ro Mmoayns (3 cemecTp) COACPKUT 15 TECTOBBIX BOIPOCOB IO JAHHOMY pas3feny (BpeMs Ha
IIPOBEJICHUE TECTUPOBAHUS 25MUHYT).

Ha xa)xnp1ii TecT maetcs 2 MOMBITKH.

Ornucanue nokasareiaeil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OIEHUBAHMS Ha
JTane TEKyIIeH aTTecTaluy MpeIcTaBIeHbl B Ta0. 5.1.

CTyneHT AOIMycKaeTcss K MPOMEXYTOYHOW aTTECTalluM, €CIIU B Pe3yJbTaTe U3yueHHUs pa3/esioB
JTUCIUILTAHBI OTBETHI BepHO Ha 70% BOMPOCOB TECTOB, BHIMOIHII KOHTPOJIBbHYIO paboTy U MPEAOCTaBUII
OTYETHI M0 BCEM MPAKTHYECKUM paboTam.

[TpoMexyTouHbIe aTTEeCTAIlMK IPOBOJATCS B popme 3kx3ameHa (1, 2, 3 ceMecTpsl).

Ornucanue mokasarejeil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OIEHUBAHMS Ha
JTare NPOMEKyTOYHOM aTTeCcTalluu MpeCTaBlIeHbI B Ta0. 5.2.



Tabnuna 5.1 —Onucanue nokasaresnaeil 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONKMCAHUE IIIKaJl OLICHUBAHUS Ha ATale TEeKyIlel aTTecTaluu

Kon u Kpurepun n mkana olieHUBaHUS
Kon n HanmeHOBaHME HaNMEHOBaHNE
[Tokazarenu KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIs
KOMIIETCHIIHN UHINKATOpa 0 GamtoB 1 6annos

KOMITETEHINN
OIIK-1 NOIIK-1.1. 3HaTh: Teopernueckuit Teopetnuecknit VYcrHoe
Criocoben 3naeT pynnamentanpabie | OCHOBHBIC OHSTHS M METOMBI MATEMAaTHUECKOTO aHANN3a, | MaTepHall HE M3y4YeH WIH | MaTepHall H3yUCH. cobeceroBaHUE 110
MIPUMEHSTh 3aKOHBI IPUPOJIBL U JTMHEHHON anreOpsl, Au(hepeHInanbHbIX YpaBHEHUH, HU3Y4€H YaCTHYHO. Bepno BemoareHo 70% | Bompocam
€CTECTBEHHOHAy4YHbIE | OCHOBHBIC (PM3UYECKUE U Teopu QyHKINH KOMIUIEKCHOTO MEPEMEHHOTO BepHo BbINOIHEHO MeHee | u GoJiee BOIIPOCOB VYuactue B
1 OOLIEMH)KCHEPHBIE | MaTeMaTH4eCKUe 3aKOHBI 70% BOIIpOCOB Ka)JI0T0 TecTa. IPYIIIOBBIX
3HAHMS1, METOJIBI Ka)kJJOT'o TecTa. 00CyXIEHUIX

MaTeMaTHYECKOTro
aHaIMu3a u
MOJIETTMPOBAHHS,
TEOPETHYECKOTO U
9KCTIEPUMEHTAIBHOTO
HCCIIEJOBAaHMS B
npodeccHoHaIBEHOM
JIESITEIEHOCTH

TectupoBanue 1o
paszenaM JUCLHUILIMHBI

B CJI0 MOODLE
YMeTh: [IpakTuueckue 3an1aHus IIpaktuueckue 3aganusa | KoHTponb
Pematp THIOBBIE 3a1a4M IO OCHOBHEIM pa3zeiaM Kypca, HE BBITIOJIHEHBI WJIH BBIITOJIHCHBI BBIMTOJTHCHUS
UCIIONB3YS MATEMaTHICCKIE METOIBI BBIMTOJTHEHBI YaCTUYHO. MOJIHOCTBIO. MPAKTUIECKUX
3aJaHuN
(cm. Tabi. 4.2)
Baagern: [IpakTuueckue 3a1aHus [Ipaktuueckue 3ananus | KoHTponb
TeopeTndecknM u MPaKTUICCKUM HHCTPYMEHTApHEM BBIMTOJTHEHBI BBIMTOJTHEHBI BBIMTOJTHCHUS
MaTEeMAaTHKH, HEOOXOIUMBIM CIICIUATTUCTY MPH PCIICHUN HEKAYECTBCHHO W/MJIM HE | KaYeCTBEHHO U B CPOK. MIPaKTUYECKHUX
CTaHAAaPTHBIX MPOQECCHOHANBHBIX 3aa4 B CpOK. 3a1aHUI
(cM. Tabmn. 4.2)
NOIIK-1.2. ITlpumensier 3HaTh: Teopetuueckuit Teoperuueckuit VYcrHoe
(uznueckue 3aKOHbI U [TpumeHeHNs MaTEMaTHUECKUX 3aKOHOB K aHAIIU3Y H MaTepuaj He U3YYeH WM | MaTepuai u3ydeH. cobeceoBaHUE 110
MaTeMaTHUYECKH METO IbI WCCIIETOBAaHUIO TIPOIIECCOB B 3a/1a4aX TEOPETHUECKOTO U W3YYeH YaCTHUYHO. Bepno Brimonueno 70% | Bompocam
JUTSI pelIeHUs 3a/1a4 MIPUKIJIATHOTO XapaKTepa BepHo BbITIONTHEHO MeHee | U Oosiee BOMPOCOB VYuacrtue B
TEOPETHICCKOTO H 70% BoOTIpOCOB Ka)KJI0r0 TeCTa. TPYIIITOBBIX
MPUKIIATHOTO XapaKTepa KaKJIOI'0 TECTa. 00CyKICHUSIX

TeCTI/IpOBaHI/Ie 1o
pazaeiaaM JUCHHUTIIIAHBL

B CZ10 MOODLE
YMeTh: [IpakTuueckue 3a1anus IIpaktuueckue 3aganusa | KoHTponb
IIpumeHsaTh MaTeMaTHYECKUE 3aKOHBI TIPH PEIICHUH 3a7]a4 | HE BBITIOJHEHBI WIIH BBITTOJTHCHBI BBITTOJTHCHUS
TEOPETUIECKOTO U MPHUKIATHOTO XapaKTepa BBITTOJTHEHBI YACTHYHO. MOJHOCTBIO. MIPAKTUIECKHUX

3aJJaHuN

(cMm. Tabi. 4.2)
Baagers: IIpakTuueckue 3anaHus IIpakTuueckue 3ananus | KoHTponb
MertonaMu MaTeMaTHYECKOTO OMUCAHUS (PUINIECKUX BBITTOJTHEHBI BBITTOJTHEHBI BBITNOJIHEHUS
SIBIICHUH ¥ TIPOIIECCOB TIPH PEIISHUH 33134 HEKaYeCTBEHHO W/WJIM HE | KaYeCTBEHHO U B CPOK. MIPaKTUIECKHUX
TEOPETUYECKOTO U MPUKIIAJHOTO XapaKkTepa B CPOK. 3aJaHHI




Kona n nHanmeHoBanue
KOMITETEHIIUN

Koa u

Kpurepnn n mrkanxa onleHUBaHUS

HaNMEHOBaHUE
[Toka3zaTenn KOHTPOJIS yCIIEBAEMOCTH dopma KOHTPOJIS
MHINKATOpa 0 GammoB 1 6annos
KOMITETEHIINN
(cM. Tabm. 4.2)
HOIIK-1.3. Ncnonezyer 3HaTh: Teopernueckuit Teopetnuecknit VYcerHoe
3HAHHUA MaTEMaTHKH, [IprMeHeHnsT MaTeEMaTHIECKNX METOJOB K aHAIU3Y U MaTepHall He M3y4eH WIN | MaTepHal U3ydcH. cobeceoBaHUE IO
(U3UKY 1 XUMUH IPU MCCIIEJIOBAHHMIO TTPOIIECCOB B 3aa4ax MPHUKIIaTHOTO N3y4YeH YaCTUIHO. Bepno BemonaeHo 70% | Bompocam
PELICHNH PaKTHIECKUX Xapakrepa BepHo BbINOTHEHO MeHee | M Ooiee BOIPOCOB YyacTue B
3a1a4 70% BoIpoCOB KaX/I0TO TeCTa. IPYTIOBBIX
KaXJ/I0Tr0 TecTa. 00CyXIeHUIX

TectupoBanue 1o
paszenaM JUCLUILIMHBI

B CZ10 MOODLE
Ymers: IIpakTHueckue 3anaHus [Ipaxktnyeckue 3aganus | KonTpons
Hcnonp3yeT 3HaHUS MaTeMAaTHKH [IPH PELICHAHN 33134 HE BBITIOJIHEHBI WJIH BBIITOJIHCHBI BBIMTOJTHCHUS
MPUKIIATHOTO XapaKTepa BBIMTOJTHEHBI YaCTUYHO. MOJIHOCTBIO. MIPAKTUIECKUX
3aJaHuN
(cm. Tabi. 4.2)
Baagern: [IpakTuueckue 3a1aHus [Ipaktuueckue 3ananus | KoHTponb
MaTeMaTHIeCKUM anmapaToM sl OHCAHNS (U3NIECKUX | BBITIONHEHBI BBIMTOJTHEHBI BBITTOJTHCHUS
SIBIICHU ¥ TIPOIECCOB MPH PEIICHIH NPAKTUIECKUX 3374 | HEKa4eCTBEHHO /WM HE | KaYeCTBEHHO U B CPOK. | MPAKTHYECKUX
B CPOK. 3a1aHUI
(cM. Tabmn. 4.2)
NOIIK-1.4. Bnaneer 3HaTh: Teopetuueckuit Teoperuueckuit VYcrHoe
MaTeMaTHUYeCKUM MeTo1bI TOCTPOSHUSI MATEMATUIECKUX MOJIETIEH ISt MaTepuaj He U3YYeH WM | MaTepuai u3ydeH. cobeceoBaHUE 110
anmaparoM JJIs ONMCAHUs, | OMHCAHMSA, aHAIN3a, TEOPETHIECKOTO U W3YYeH YaCTUYIHO. Bepno Brimonneno 70% | Bompocam
aHaJIM3a, TEOPETUIECKOTO | AKCIEPUMEHTAIHLHOTO UCCIIEIOBAHUS I MOACITUPOBAHUS BepHo BbITIONTHEHO MeHEee | U Oosiee BOMPOCOB VYuacrtue B
Y DKCTIEPUMEHTAIBHOTO (hU3MUECKUX M XUMUYECKUX CUCTEM, SBICHUN U 70% BompocoB KaXXJIOTO TECTa. TPYIIOBBIX
HCCICIOBaHUS U MPOIIECCOB, UCTIONIB30BaHMS B 00yUCHUN U KaKJIOI'0 TECTa. 00CyXKICHUSIX

MO/ICTUPOBAHUS
(busnveckux u
XUMHUYECKHX CHUCTEM,
SIBJICHUH U MTPOIIECCOB,
UCIIOJIb30BaHMS B
o0y4eHnu u
npodeccnoHaTbHOMI
JEATENLHOCTH

HpO(I)eCCPIOHaHBHOﬁ JACATCIbHOCTH.

TeCTI/IpOBaHI/Ie 1o
pazaeiaaM JUCHUIIIIAHBL

B CZ10 MOODLE
YMern: [IpakTuueckue 3a1aHus IIpaktuueckue 3aganus | KoHTponb
IIpumeHsITh MaTEMaTHYECKUE MOJIENHU AJIs ONIHUCAHUS, HE BBINOJHEHBI HIN BBIITOJTHEHEI BBITTOJTHEHUS
aHaJIHM3a, TEOPETUIECKOTO U IKCIIEPUMEHTATBHOTO BBIMTOJIHEHEI YaCTHYHO. MOJIHOCTBIO. MIPAKTUIECKHUX
WCCIIeTIOBAHUS ¥ MOJACITUPOBaHUS (GU3HUECKUX H 3aIaHuHA

XUMHYECKHIX CHCTEM, SIBJICHUH U MPOIIECCOB,
WCIIONIE30BaHMS B 00yUeHHH U IPO(hecCHOHATEHON
JIeSITETIbHOCTH.

(cM. Tabm. 4.2)
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Kona n nHanmeHoBanue
KOMITETEHIIUN

Koa u
HaWMMEHOBaHUE
WHANKaTOpa
KOMIICTCHI[UH

IToxa3zarenw KOHTPOJIS YCIIEBAEMOCTH

Kpurepnn n mrkanxa onleHUBaHUS

0 6amtoB

dopma KOHTPOJIS

Baangernb:
Kiaccuyeckumu MeTogaMu pelieHus 3a1ad 1no

MaTeMaTHKe MeTogaMu OCTPOEHHsI MaTeMaTU4YECKOU

MOJICITH THIIOBBIX MPO(ECCUOHATBHBIX 3384 U
COZICPKATENBHOM HHTEPIPETALIMH MOTyYSHHBIX
pEe3yNbTATOB.

B CPOK.

[IpakTuueckue 3anaHus
BBINOJIHEHBI
HEKAaYE€CTBEHHO /WU HE

1 6annos
IIpaktnueckue 3ananusa | KoHTponb
BBINOJIHEHBI BBINOJIHEHHS
Ka4eCTBEHHO U B CPOK. | MPAKTHYECKUX
3a1aHUI

(cM. Tabm. 4.2)

Ta6J'II/II_Ia 5.2 — Onucanue nmokasarejieil u KPUTCPUCB KOHTPOJIA YCIICBAECMOCTH, OITMCAHNEC IIKAJI OLICHUBAHUS HA JTAlIC HpOMe)KYTO‘IHOﬁ aTTeCTalun

(x3amen)
Kox n Kpurepuu u 1mkana olleHUBaHUS
Kon 1 HaumeHoBaHMe HaNMEHOBaHUE
[TokazaTeny KOHTPOJISI yCIEBAEMOCTH dopma KOHTPOIIS
KOMITETEHIINU MHJKAaTopa 0 6anoB 1 6amn 2 bamna
KOMIETEHINH
OIIK-1 MOIIK-1.1. 3uars: [Ipencrasnen He [IpencraBnen OrtBer
Criocoben 3HaeT QpyHIaMCHTATBHBIC OCHOBHBIE IOHATHS U METOJIBI OrtBeT Ha BOTpoOC HONHBIH OTBET Ha pasBepHyTHIit Ha TeOpeTHIeCKHit
IIPUMEHSTH 3aKOHBI IPUPOABI U MaTEMaTHYECKOTO aHaN3a, THHEHHON OTCYTCTBYCT BOIIPOC OTBET Ha BOIPOC Bompoc Guieta
€CTECTBEHHOHAYYHbIC | OCHOBHBIEC (PU3UUECKHE anredpsl, MU hepeHnnaNbHbIX YPaBHEHHUH,
1 OOIIEUHKEHEPHBIE | MATEMATHYECKUE 3aKOHBI TeopuU HYHKIUK KOMILIEKCHOTO TIpecTaBIEH He TpexcTasien Otsetbl
SHaHM:A, METOIBI HEPEMEHHOTO. Orser Ha Bonpoc HOJIHBIN OTBET Ha Ppa3BEpHYTHIH Ha
MATEMATHYECKOTO OTCYTCTBYET BOTpOC OTBET Ha BONPOC JIOTIOJTHUTEIbHbIE
AHATN3A U BOIIPOCHI
MO/JICJTUPOBAHMS, Ymern:
TEOPETHYECKOTO H PemmaTs THIIOBBIE 331241 110 OCHOBHBIM
SKCIIEPUMEHTATBHOTO paszienaM Kypca, HCIOJIb3Ysl MaTeMaTHIeCKHe
HCCIICIOBAHMS B METO/IBI.
npodeccHoHanbHOI 3aTaHHe He PEmeHO 3anaHue penieHo ¢ | 3aaHue pemeHo Pemenne 3anau
JIeSTebHOCTH Baaners: omunoOKamMu BEPHO Ourera
TeopeTndecknM U MPaKTHYECKUM
WHCTPYMEHTAPHEM MaTeMaTHKH,
HEOOXOIMMBIM CTICITHAIIUCTY MPH PEIICHUH
CTaHJAPTHHIX NPO(EeCCHOHATBHBIX 3a/1a4.
MOTIK-1.2. Ilpnmerser 3uarn: TIpencTaBieH He IpescTapieH Otser
(u3nveckre 3aKOHbI U IIpumeHeHs: MaTeMaTHYECKUX 3aKOHOB K OrtseT Ha BOTpOC HOJHEL OTBET Ha pasBepHyTLIt Ha TeOpeTHIeCKHit

MaTEMaTUYECKHA METOIBI IS
penieHus 3aaq
TEOPETUYECKOI0 U
MPUKIIATHOTO XapaKTepa

aHaIM3y U HCCIIEI0BAHUIO IIPOIIECCOB B
3aJadax TEOPETHIECKOrO U MPUKIATHOTO
Xapakrepa.

OTCYTCTBYET

BOIPOC

OTBET Ha BOIPOC

BOIIpOC OmieTa

OtBeT Ha BoOIpoc
OTCYTCTBYET

[Ipencrasnen He
TIOJIHBIA OTBET Ha
BOIIPOC

[IpencraBnen
pa3BepHYTHII
OTBET Ha BOTIPOC

OTBETEI
Ha
JIOTOJIHUTEIIbHBIE
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Kona u nanmmeHnoBaunue
KOMITETEHIIIN

Koa u

HaNMEHOBaHUE
MHJUKaTOpa
KOMITETEHIINN

IToxa3zaTeny KOHTPOJIS yCIIEeBaEMOCTH

Kputepnn n mkanxa oneHUBaHHAS

0 6autoB

1 6amn

2 Gamia

dopma KOHTPOIIS

BOIIPOCHI

YMmerhb:

IIpumeHsITh MaTeMaTHYECKUE 3aKOHBI TIPU
peLIeHUN 3a/1a4 TEOPETUYECKOTO U
MIPUKIIATHOTO XapaKTepa.

Baanernb:

3aaHue He pemeHo

3aaHue pEeLIeHo ¢

3aaHue peueHo

Pemenue 3amau

MeTonamMu MaTeMaTHUYECKOTO OTTMCAHUS omuGKamu BepHo Ousera
(hU3MYECKUX SBJICHUN U MPOIECCOB MPH
pelIeHnH 3a]a4 TEOPETUIECKOTrO U
MIPUKJIAJHOTO XapaKkTepa.
VOIIK-1.3. Hcnonbsyer 3Hate: [IpencrasieH He [IpencrasneH OtBer
3HAHUS MaTEeMaTHKHU, IIpumeHeHust MaTeMaTHYECKUX METOJIOB K Orset Ha BOmpoC [IOJIHbIH OTBET Ha pasBepHyTHIit Ha TeopeTHYecKHuil

(DU3UKY 1 XUMUH IPU
PELICHNH IPaKTHIECKUX

3ajgaq

aHaJIN3y U UCCIICOBAHUIO MPOLECCOB B

OTCYTCTBYET

BOIIPOC OTBET Ha BOTIPOC BOIIpOC Ouiera
3a/avax MPUKIAJHOTO XapaKTepa.
OTBeTHI
IIpencrasnen He IIpencraBnen
OTBeT Ha BOIpoC N N Ha
TTOJTHBIH OTBET Ha Pa3BepHYTHIH
OTCYTCTBYET JOTIOTHUTEIHHEIC
BOTIPOC OTBET Ha BOTIPOC
BOTIPOCHI

YMern:
Hcnonp3yeT 3HaHAS MaTeMaTHKH TIPU
peIIeHIH 3a7a4 MPUKIATHOTO XapaKTepa.

3az[aHne PEUICHO €

3aaHue peueHo

Pemenue 3amau

Baaners: 3aJaHue He PeLIeHO
omubKkaMu BEPHO Oueta
MaTeMaTHUeCKUM aInapaToM AT OTTMCAHUS
(hM3MYeCKUX SABJICHUH U MPOIECCOB MPH
peIIeHNH NPAaKTHUECKUX 3a7ad.
HOIIK-1.4. Braneer 3uare: OTBeT Ha BOMDOC IIpencrasneH He IIpencrasnen OtBer
MaTeMaTHIECKUM MeToap! MOCTPOEHUS] MATEMAaTHIECKUX p OJHEL OTBET Ha pa3BepHYTHI Ha TEOPeTHUECKHT

armapaToM AJisd OIIucaHus,
aHalin3a, TCOPETUICCKOTO U
OKCIICPUMECHTAJIbHOTO

HUCCJIICAOBAHUA U
MOJCIUPOBAHUA

(1)I/I3I/I‘IGCKI/IX U XUMHUYECKHNX

MOHGHGﬁ JUIA OIIMCaHMs, aHalln3a,
TCOPETUYCCKOI'0 U 3KCIICPUMEHTAJIBHOT'O
HCCIIeJOBaHUA U MOACIMPOBAHUS (I)I/ISI/I‘IGCKI/IX
U XUMHUYCCKUX CUCTEM, SIBJICHUH 1 nponeccos,
HCIIOJI30BAHUA B 06y‘leHI/II/I u
HpO(I)CCCHOHaHBHOﬁ JACATCIbHOCTH.

OTCYTCTBYET

BOIPOC

OTBET Ha BOIPOC

BONIpOC OmieTa

OTBeT Ha BOIpoc
OTCYTCTBYET

IIpencrasneH He
TIOJIHBIM OTBET HA
BOTIPOC

[IpencraBnen
pa3BepHYTHII
OTBET Ha BOTIPOC

OTBeETEI
Ha
JIOTIOJIHUTEIIbHBIE
BOTIPOCHI
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Kona u nanmmeHnoBaunue
KOMITETEHIIIN

Koa u
HaMMEHOBaHUE
MHIUKATOpa

KOMITETCHIMU
CHCTEM, SABJICHUH K
MPOLIECCOB, UCIOIb30BAHHUS
B O0y4YCHUU H
npoQeCCUOHATBHOM
JIEATEILHOCTH

IToxa3zaTeny KOHTPOJIS yCIIEeBaEMOCTH

Kputepnn n mkanxa oneHUBaHHAS

0 6autoB

1 6amn

2 Gamia

dopma KOHTPOIIS

YMmerhb:

[IprMeHATh MaTEMaTHIECKHAE MOACTH JJIS
OTIMICaHMs, aHAJH3a, TECOPETUIECKOTO U
9KCIIEPUMEHTALHOTO UCCIIEA0OBAHUS U
MOJICTUPOBAHUS (PU3NICCKUX U XUMUICCKUX
CHUCTEM, SIBJIEHUI U MPOLIECCOB,
UCIIOJIb30BaHUsI B 00yUCHUH U
npoQeCCUOHANBHON JCSITEIBHOCTH.

Baangernb:

KrnaccnyecknMu MeTo1aMu pemieHs 3a1a4 o
MaTeMaTHke MeTogaMu OCTPOCHHUS
MaTeEMaTHYECKOH MOJIEH THIIOBBIX
npo¢ecCHOHANTBHBIX 33124 H COCPKATEIbHOM
WHTEPIPETALNH MTOTyYCHHBIX PE3yIbTaTOB.

3aaHue He peleHo

3aaHue pEeLIeHo ¢
omKroOKaMu

3anaHue peueHo
BEPHO

Pemenue 3agau
ouiera
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Tabmuna 5.3 — CooTBeTCTBHE HAOpaHHBIX OAJUIOB M OLIEHKU 32 IPOMEKYTOUHYIO aTTECTAIHIO

Bamnnel 3a Texyuryro Baiel 32 MpOMEXKYTOUHYIO aTTECTALNIO
yCIeBaeMoCTh * CyMMapHO€E KOJIMYECTBO Bamner 3a permenne Omuenka
OamoB** 3agay**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YIOBJIETBOPUTEIHHO
1 1-2 1-2 «XOPOTIOY
1 2 2 «OTJIIMYHOY

*) konuuecmeo b6anI06 paccuumvieaemcs ¢ coomeememeuu ¢ maoauyei 5.1.
**) kKonuuecmaso 6aiN08 paccuumvléaemcs 8 COomeemcmeuy ¢ maoauyei 5.2.

5.2. O].[eHO‘leIe cpeacTBa AJid KOHTPOJIA OCBO€HUA AUCLHHAII/INHDBI

5.2.1 TunoBble KOHTpPOJIbHble 3aJaHWs WJIM HWHbIe MaTepHaJbl,
Heo6X0AuMble JJis1 OLeHKHM 3HaHMil, YMEHUH, HABbIKOB U (WJIHU) OIbITA
AeATeJIbHOCTH B X0/l€ TeKyILero KOHTPOJIs yCeBaeMOCTH

JIns Tekymero KOHTpOJISI 3HAaHWMM M YMEHMH CTYJIEHTOB IO JUCLUIUIMHE IPOBOIAUTCS
KOMILIEKCHAs OLICHKA, BKIIFOYAIOIIAs:

- BBINOJHEHUE TPAKTUYECKUX 3aJIaHui, O(OPMIICHHE OTYETOB [0 IPAKTHUYECKHM
3aHATHUSIM,

- rectupoBanue B CJIO MOODLE 1o pa3nuyHbIM pa3zesiaM JUCIUILIAHBI.

TunoBble 3aJaHus K NPAKTHYC€CKUM 3aHATHAM

IIpakTuyeckue 3aHaTHA pa3aenaa 1
10 TemMe «1emMenmol TUHEUHOU an2eOpbl»

IIpumepnvie sapuanmoi Munogvix 3a0au:

0 2
1. . Haiiti 3Hagenne MHOrowteHa f(X)=X’—2X+3 or Matpumsl A= (1 1)
2. Pemmuts cuctemy AX=Db:

a) metoqioM [aycca,
0) MaTpUYHBIM METOJIOM,
B) o npaBmity Kpamepa,

eciu
1 0 2 7
A=(3 -1 0|, b=|1
11 -2 -3
3. Pemmrts maTpuunoe ypaBHeHne AX =B —2C, eciu

1 4 5 2 7 3
B={-3 -1 8|, C=-3 4 1
2 4 -1 -3 5 -2




4. Haiitu obmee pemenue u ®CP cuctemsl
X+ X, — 8X;+ 2X,+ X =0
2X, — 2X, — Xy — TX, +2%; =0
X, +11x, —12x, + 34X, —5%;. =0
5. Jloka3aThb COBMECTHOCTh CUCTEMbI YpaBHEHUN U HAWTHU ee 0011ee pellieHue.
=X, +3X, +3%X; +2X, + 5%, =2
—3X, + 95X, +2X, +3X, +4X, =2
—3X, + X, =5%X; = TX; =2

—5X, +7X, + X, +16X, + X, =10

IIpakTnyeckue 3aHATHA pa3jeia 2
1o TeMe «1emenmul 6eKMOPHOIL anzedopovd

Ipumepnvle sapuanmol munoevix 3a0au:
1. B cucreme BeKTOPOB a(l, 3,4), 5(1, 0,-4), E(O, 1,6), aj(Z, 4, 6) BeIIeUTh Gasuc u

BBIPA3UTh Y€PEC3 HECI'O0 OCTAJILHBIC BEKTOPbI CUCTCMBI.

2. Haiitn MaTpUILY B 0asuce (e,,8,,€,), rie
e, =6 —6,+¢€, € =-€+e,—-2¢6,, € =-€+2e,+€,, , ecu OHA 3aJaHa B Oasuce

2 -1 0

(e,,e,,6;) matpumeit | -1 0 1

1 1 -1

3. Haiitu koopauHaThI BekTopa X B Gasuce (€, ,€2,€ 3), €CIM OH 3aj1aH B 6asuce (€,,€,,6e,)

e, =e +e, +10e,,
e, =(10/9)e, —e,, x={1,9,18}.
e, =—€ +6,+e,,
4. B tpamenuun ABCD wusBecTHO, uTO AB=2.-DC u AD=6m+ 2fi, BC = 4m + 60 , TIe
| M= A |=1,(m,” A) =120° .Pasnoxurs Bektopet AC u BD mo Bekropam AD =3 u

Bé = 6 " OpPCACIIUTD YTOJI MCKIAY HI/IMI/I(yTOJ'I MCIKAY AnaroHajJsaMnu TpaHCLII/II/I).

o

OHpe,Z[CJ'II/ITB paHT CUCTEMBI BEKTOPOB



IIpakTnyeckue 3aHATHA pa3nena 3
10 TeMe «AHanumuuecKkas 2eomMempus»

Ipumepnvie sapuanmsi Munosvix 3a0ay.
1. Manbl koopauHaThl BepiuuH mupamuiasl  Ai(3,1,4), Az(-1,6,1), As(-1,1,6), A4(0,4,-1).

TpeOyetcs HaliTH:

1) nmuny pedbpa 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.
2. Touxu A,B;,C,,D, sBusrorcs LeHTpaMH TsKECTH(TOUYKM IEpecedeHHs MEMaH)

rpaneit retpasapa ABCD , koopauHaThl BEpIIMH KOTOPOro u3BecTHBI. Haiftu BbicOTY

terpasapa A, B;,C,, D, ,onymennoii n3 Toukn A Ha rpans B,C D,

2 -1 0
3. TpuBectu matpunty | -1 0 1 | k oproroHajgbHOMY BHIY
1 1 -1

4, HpI/IBeCTI/I K KaHOHUYCCKOMY BUOY u MMOCTPOUTH KpHUBYHO BTOpPOTO
nopsiaka5x® +9y? —30x+18y+9=0.

5. SBAAIOTCS 1M BEKTOPHI KOMILIAHAPHBIMU

IIpakTnyeckue 3aHATHA pa3aeaa 4
1o Teme «Bgedenue ¢ mamemamuueckuil ananusz»

Ipumepnvie sapuanmsi munosvix 3a0auy.:

1.

J11st MHOKECTB A:{1,3,5}, B:{2,4,6}, C:{1,2,3} HaWTH:
a) D=AN[(BUC)\(BNC)],
6) E=[(ANB)U(ANC)\[(ANB)N(ANC)].

. 2n+8
Beruuciuts npenen  lim .
n—» 3n—7

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



1-2n 1

4. Jloka3zaTh, HCIIOJB3Ys OMpeelieHne, mpeel mocieaoarenbHocTa lim 3an_ 2"
n—>oo <4 — n

IIpakTHyeckue 3aHATHS pa3jaesa S
1o TemMe
«lIpeden u nenpepvienocmo YyHKyuii 00HOIU OelicmeumeabHol nePeMeHHOoi»

Ilpumepuvie sapuarnmvl munogulx 3a0ay.

. 2X
1. Jlokasarb, 1aTh TEOMETPUUYECCKYIO MILTFOCTpaNuio lim| 5— 3 =3.
x—3

2. BBMUCTUTH CIEAYIONINE MPECIIb:

By lim X3 2x+46 4) Iim(\/3x2+6x+2—\/3x2—6x—4),
o3 X2 4-x-3 o

/ _ (3x2+3)"
2) IimM, 5) 1@9(3 > 7} :
o2 X +2-2 X -

(cosx—sinx)
3) IimﬁLz(_l, 6) lim|ctg| = +x :
— 1-tg°x NN 4

3. Haiftu sxctpemym yakiun y = J1—X°.

4. HailiTu TOUYKM pa3pbiBa QYHKIMU U ONPEAETUTh UX XapaKTep:

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

IpakTuyeckue 3aHATHA pa3jaena 6
no reme «Aughghepenyuposanue hynkyuu 00noil nepemennoir»

IIpumepnvie sapuarnmvl munogulx 3a0ay.
1. BpIUUCIUTH IPOU3BOIHBIC TIEPBOTO MOPSIKA OT 3aJaHHBIX (DYHKITUH:

tg°5/x

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

2) y=/x2+3sinx)"*,

3) y*=xsiny,

{X—th_t

y = /ctgt



2. Ilpumensst dopmyny JleiOHuIa, HAWTH TPOW3ZBOAHYIO TMATOTO TOPSAAKA OT 3aJaHHON
dyakumn y = (5x* —3x—4) cos3x .

3. Haiitu nuddepenmansl nepBoro 1 BTOPOro NopsiAka JaHHbIX GYHKIUN Y U apryMeHTa X,
noJjarasi: a) X — HE3aBUCUMOU MIEPEMEHHOM;

0) x — 3aBHCHMOM IMIEpEMEHHON apryMeHTa t,
eciu
a) y=In(2x+5),
5 3cosy+y* =X,
X = ctgt.
4. Hcnonp3ys npasunallonurans-bepHyiiy, BBIYUCIUTD Npeaes

. Incosx

lim 5

x>0 /X —sIn“ X

5. Pa3noskuth GyHKIUIO Y =SiN X 110 CTENEHAM X [0 YIeHa C X .

6. HccrnenoBath U MOCTPOUTH €€ TpadUuKPYHKIIUH

_ x*—9x+18

X2

IIpakTHYeckue 3aHATHA pasjesia 7
no teme «Heonpedenennwiit unmezpan ynkyuu 00HOI nepemeHHoI

Ilpumepnvie sapuanmsl munosvix 3a0auy.:
BpruucauTe nHTErpasbI:

1) I(4x + 7) cos3xdx.

2) J-2x+cosx
X“ +sin X

3) _[X —25x3 +1

dx.,
X% +5x

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

6) J- dx

5-3C0SX



IIpakTuyeckne 3aHATHA pa3aesa 8
1o TeMe «Onpedenennvtii unmezpan GyHKUUU 0OHOIU nepPemMeHHou»

IIpumepnvie sapuanmvl munogulx 3a0ay:

1. Bpruucnuth OIPCACIICHHBIC MHTCI'PAJIbI:

2arctg(1/2)

(1—sin x)dx
cos X (1+cos x)’

0

3
j (3x —x?)sin 2x dx,

7l4
j(x2+ln x?) dx
X 1

1
jeﬁ dx
5 (2+x)\/4—x2’

J' arcsin’ X

fix

BbI4ucinTs HeCOOCTBEHHBIE HHTETPA I(Z —3x)e **dx.

+00

COS X
OHpe,I[eJ'II/ITL CXOAUMOCTD HECOOCTBEHHOTO HHTCIrpajia I— dx.

: Ux(x° +1)

Borurcnuth miiomans GUrypbl, OrpaHu4eHHON JIMHUAMU Y = 3% y=4-x.
BHIUHCIUTE ITMHY IyTH KPHBOH Y = 2X — X°, OrpaHUYeHHOH KPUBOH Y = X .

BoIaucauth 06beM QUTYpHI, MOTy4eHHOM BpaleHHeM KPUBOH Y = 2X — X BOKpYT:

1) ocu OX, 2) ocu OV.
Bbrunciants 00beM AIUTHIICOU 1A C IOTYOCsIMH a, b 1 .

IIpakTHyeckue 3aHATHSA pa3aena 9

no teme «Jugppepenyuanvnoe ucuucnenue GynKyuil HeCKOIbKUX OCHCHEUMENbHBIX NEPEMEHHDBIX

IIpumepnvie sapuanmsl munogulx 3a0ay:

1.

2
®yHKIMA Z3a1aHa ypaBHeHHEM X +2Y° +2° —3xyz — 2y +3=0. Haiitu @’ Q, 0z .
OX Oy OxOy

Pasnoxute ¢ynknuo f(X,y)=e*siny mno ¢opmyre MakiopeHa OO 4WIEHOB 3-TO MOpPSIKa
BKJIIFOUUTCIIBHO.

Haiitu sxkctpemym pynkmnun U = (X + y)2 + (y - 3)2 + (2 - Z)Z +3z.

Haittn sxctpemym pysxmmuU = 6x°y — y°X —4xy —5y —1 npu ycmoun X+ Yy =1.



IIpakTnyeckue 3ansaTHsA pa3neaa 10
no teme «Kpammnwie unmezpant»

Hpumeprle 6apPUAHNIbL MUNOBbIX 3a0auy:

1.

BbIuncauTh ” X ydxdy, rae o6nacts O :

o
1) orpanmdena npsmoii Y = X — 4 napa6onoii y* = 2X,
2) npAMOYroJibHUK, orpaHndeHHbli mpsameivu X =0, X =a, y= 0, Y= b.

Boraucnute U xdxdydz, rme V - TpeyrospHas mnupamuzia, OrpaHMYCHHAsl IUIOCKOCThIO L :

o

2X— y +Z =4 ¥ IJIOCKOCTSIMHU KOOpJAHUHAT.
In (x +y )

dxdy , roe o - KOJBIIO MEXIy OKDPYKHOCTIMH X% + y2 =1,
X*+y?

Breruncauts ”

x+y

Borauciautsb Hj (2X+3y— Z)dV , Tne V - TpexrpaHHas TpU3Ma, OTPaHUYCHHAS IUIOCKOCTSIMHU

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

[lepexonst K MONSAPHBIM KOOpPAMHATAM, HAWTH IUIOMIA[h, OTPAHUYCHHYIO OKPYXHOCTSIMHU
X +y>=2x, X’ +y*=4X unpameimu Yy =X, y=0.

Beraucants o6beM Tema V , orpanmdenHoro chepoit X°+y’+2°=4 u mapaGoNoOHmOM
X +y>=3z.

Bbruuciuth B chepuyecKkux KOOpAMHATAX TPOHHON WMHTErpa JH (x> +y*+z°)dxdydz, tme V -
\Y

map X° +y*+22 <R’
HaiiTu OoTHOCHTENBHO Hayasla KOOPJAMHAT MOMEHT MHEPIIMU OJHOPOJHOIO Teja, OTPAaHUYCHHOTO
OBEpXHOCTBIO cepl X° +Yy?+2°=2 wu koHyca X +Yy>=12°(z>0) (BHyTpeHHEr0 TO

OTHOIICHUIO K KOHYCY).

IIpakTnyeckne 3anaTus pasgenaa 11

no reMe «Hucnogvie u hynkyuonanvnwle paovl»

IIpumepnvie sapuanmsl Munosvix 3a0auy.

1.

2”nI

I/ICCJ'IGI[OBE[TL Ha CXOOAUMOCTH pAl Z
n=1

HCCJ’IG}IOB&TB Ha CXOOAUMOCTDB pAJ Z n arctg -
n
n=1

(-1)"tg
" \/ﬁ
CCIIe/IOBATh HA CXOJMMOCTB PAJT Z .

n=1 V5n_
2

n
HaiiTi o6acte cX0AMMOCTH (PYHKIIMOHAIBHOTO psjia Z W (25x% +1)".



1, 0<x<xl/2

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

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

S (%) ) (7%) , A, — aMIATyy 5 — 0 FapMOHHUKH.

IIpakTHyeckne 3aHATHA pa3aeaaMm 12
1o Teme «QovikHOBEeHHblE OUudhhepenyuanvhbvle ypasuenus 120 nopaoka»

IIpumepHvie sapuanmel MUnoOBLIX 340auy.:
1. Pemmwtsb ypaBHEHUS:

,  X+y+1
Cx—y+3’
2) Y +xy=4(x+1)e".
5) xdx— ydy = yx*dy — xy*dx
2. Pemmrs 3amauy Komm xy'+y—e*=0; y(a)=h.

Dy

IIpakTuyeckue 3auaATHs pasaenam 13
1o treme «Qo0bIKHOGEeHHbIE QU hepenyuanvhvle 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
Yy =—7X+3y
X =5X—Y.
IIpakTnueckue 3ansaTHA pa3aesaa 14

10 TeMe «YpasHneHusn ¢ 4acmHvbIMU RPOU3IEOOHBIMUY

IIpumepnvie sapuanmsl munogulx 3a0ay:

1. Haiitu obee pernenue quddepeHIaTbHOT0 ypaBHeHus |-ro mopsaka: Xyu, — Y’ u, = X2
[TpuBecTn ypaBHEHHWE K KaHOHHYECKOMY BHIY B KaKIOH W3 OOJIACTEH, T/I€ COXPAHSETCS THII

paccMaTpUBaEMOTo ypaBHEHH: Y U + 2XyU,, + X2uyy =0.

Haiitu o6wiee pemenue ypasrenns: €U, —e U, —e U, —e’u, +8e” =0.

4. PemnTsh 3a1a4y KoJieOaHUI OECKOHEYHOH CTPYHBI:
Uy, +2C0S XU,, —sin* xu,, —sin xu, =0,

u(x, YYo= X FCOSX, U (X, ) =S X

y=sinx

5. Pemmts 3amauy konmebaumii cTpyHsl B monoce O0<Xx<|, t>0 a1a ypaBHeHms U, =a’U, co

XX

CIIETYIOIIUMHU YCIOBUSIMHU: u(O,t):0, u(l,t):t; u(X,O)zut(X,O):O.



6. Pemmrth 3amauy B moisoce O<x<I, t>0 mia ypaBHenus U, =a’uU, co CIeayHOUIUMHU
YCIIOBUSIMH:
2
u (0,t)=u,(Lt)=0,  u(x,0)=x"-1.
7. Haiitm pemenue ypaBHeHus Jlamiaca B koibuel < r < 2,eciu 3aJaHbl CIEAYIOLIEE I'PAaHUYHbIE
YCIIOBHS:

Ul =0, U|_ =sin’gp.

THumnoBble TECTOBBIE 3aaHUA
Pa3zpea 1.

3 -2
-5

1. Onpenenurens

paBeH

1) -17
2)-13
3)13
4) 17
2. Ecim k »JeMeHTaM KakoW-TMOO CTPOKM WM  CTOJIONA TPUOABUTH TIPOW3BEICHUE
COOTBETCTBYIOIIUX 3JICMCHTOB JAPYTOil CTPOKH HIIM CTOJIOIA HA TIOCTOSIHHBIN MHOXHUTEIb, TO:
1) 3navenue onpeaeauTess OyaeT YMHOKEHO Ha MIOCTOSIHHBIA MHOKHUTEIb
2) Onpeenurens OyaeT npeoOpa3oBaH B MUHOD
3) 3HayeHue onpeneIuTes s He U3MEHHUTCS
4) Hu o1vH U3 MPEIbIAYIINX OTBETOB HE BEPCH
3. lnaroHabHO# Ha3BIBACTCS MATPUIIA, Y KOTOPOU
1) Bce a7eMeHThI BHE TJIABHOW JUArOHANU PABHBI HYIIO
2) BCE 3JIEMEHTHI TJIABHOW JUArOHANIA PaBHBI HYJIIO
3) Bce d1eMEeHThI Ha IJ1aBHOM M TOOOYHON JUArOHAJISX PaBHBI HYIIIO
4) Bce DIIEMEHTHI MIEPBO CTPOKH PaBHBI HYITIO
4. Kakoe CBOICTBO HE SBJISETCS CBOMCTBOM CYMMBI MaTpPHII:
1) KOMMYTaTHBHOCTh
2) HappaTUBHOCTH
3) accoIMaTUBHOCTh

4) TucTpuOYTUBHOCTD
2 4 6 -2

5. Panr maTpuiis
1 8 3 -1

j paBeH....

B otBeT 3anummnTe 4nciao
6. Uemy paBeH npenen
. 2X+3
x—03x° +5
7. IlepeMHOXkaTh MO>KHO MaTpPHULIbIL:

1) moboro pasmepa;

2) TOJBKO KBaJIPaTHBIC MATPHIIbI;

3) TOJBKO CTMHUYHBIC MATPUIIBL;

4) TONIBKO IMArOHaJbHBIC MATPHUIIBI,

5) MaTpuIBl TaKWe, YTO JIEBBI COMHOKHUTEb UMEET CTOJIBKO CTOJOIOB, CKOJIBKO CTPOK y MPAaBOTO
COMHOXKHUTEJISL.



8. KBaHpaTHaﬂ mMaTtpuna ¢ HYHCBOﬁ CTpOKOﬁ HUMCCT OIIPCACINTCIIb paBHBIﬁZ

1) -1;
2) 1,
3) 5;
4) T,
5 0

9. CucreMa JIMHEHHBIX YpaBHEHUH UMEET pellleHue TOrAa U TOJIBKO TOr1a, Korja:
PaHr MaTPULIbI CUCTEMBI OOJIbILIE PAHIa PACIIMPEHHON MaTPUIbl CUCTEMBI;

paHr MaTPUILIbI CUCTEMBI OOJIbILIE PAHIa PACIIMPEHHON MaTPHUILbl CUCTEMBI Ha 2;
paHT MaTPUILIBI CHCTEMBI MEHBILIE PAaHIa paCIIMPEHHONW MaTPULIBI CUCTEMBI Ha 1;
paHT MaTPHUILBI CUCTEMbI MEHBIIIE PAHTa PACIIUPEHHON MaTPUILIBI CUCTEMBI;

® o0 o

PaHI MaTPHUILIBI CUCTEMBI PABEH PAHTy PACLIMPEHHONW MAaTPHULIBI CUCTEMBI
10. Tpu BekTOpa KOMIUIAaHAPHBI TOT/IA U TOJIBKO TOTa, KOT/Ia:

UX BEKTOPHOE IPOU3BEICHNUE PABHO HYIIIO;

KOTJla OHH JIeXKAT HA IIEPECEKAOIINXCS INIOCKOCTSX

KOrJia UX JBOMHOE BEKTOPHOE IIPOU3BEIECHUE PABHO TPEM;

UX CKaJIIPHOE IIPOU3BEIECHHUE PABHO HYIIIO;

® o0 o

UX CMEIIaHHOE MPOU3BEIICHHE PABHO HYIIIO.
sin(x — 2)
11.BerucinTs o= x—2
a)l; 6)—1; B)0; T)00; 1) HECyIECTBYET
_alx)
lim—— = 1000
12.U3BectHO, uro mpu x — 0 a(x) u P(x) — Geckoneuno mansie u  *—05(x)
CIIEYIOIIUX YTBEpKIeHUH BepHO npu x — 07
a) a(x) ~ P(x);
0) a(x) Oosiee BHICOKOTO MOPsAKA MATIOCTH, 4eM B(x);
B) a(x) Oosiee HU3KOTO MOPsAAKA MaJOCTH, 4eM [B(x);
r) o(x) 1 B(x) ogHOTO MOPSAIKA MATOCTH.
13.ITpu x — 1 ykazats BCE BepHble yTBepKaeHuU:
a) sinX ~X;
0) sin(x — 1) ~(x —1);
B) sin(X + 1) ~(X + 1);
r) sin(1/x) ~ (1/X).
14. Ha pucynke u3o0Opaxes rpaduk ¢pynkuun y=f(X), Toraa npouszBoaHas 310 ...
a) TK/MK; 6) NK/MK; B)NK; r)MK/TK; ) MN/MK; e) MN.

¥ N

P RN

% wAR X

. Kakoe u3

15.Vxaxute BCE BepHbie yTBepkaeHus: ecnu GyHKIus quddepeHnupyeMa B HEKOTOPOI TOUKE,

TO B 9TOU TOYKE ...

a) QyHKIMS HE OTpeieTIicHa,

0) MOXHO MPOBECTH KacaTelbHYIO K rpaduKy QyHKINY;
B) HEJIb35 POBECTHU KacaTelbHYIO K rpaduky QyHKINY;
r) GyHKIMS HENPEPhIBHA;

1) GYHKIHS UMEET IKCTPEMYM.



16.Yka3aTh TOUKH, B KOTOPBIX (DYHKIIHS, H300paKeHHAsI HA PUCYHKE, IMEET MAaKCUMYM

A I
.

L J

|
|
|
¢ p b x

0 a 5 \

17. 1ns nudpdepentmpyemoit pynkumu f(X) M3 mpUBEICHHBIX YCIOBUI BBIOpaTh JOCTATOYHOE

YCIIOBUE BBIITYKJIOCTH (BBITYKJIOCTH BBEPX):
a) /" (x)>0;
6) /" (x)<0;
B) /7(X)>0;
r) f7(X)<0;
m) /' (x)=0;
e) f(x)=0. ;
18.®ynkuusa y =x +x ...
a) Bo3pacraet Ha ( — ; 0), yosiBaet Ha (0; +00);
0) yobiBaeT Ha ( — ; 0), Bo3pactaeT Ha (0; +00);
B) BCIOJy YOBIBaeT;
I') BCIOAY BO3pacTaeT;

1) IpyTroi OTBET
4

19.Cxonbko Touek mepernba umeet GyHKIUSA y = x + 4x?
a) HU OJTHOM;
0) onny;
B) JIBE;
T) TpH;
1) OoJbIIe TpEX
20.Ecnu dynkims y(x) HenpepsiBHa Ha [a@;b], nuddepennupyema Ha (a;b) u y(a) = y(b), To Ha
(a;b) MmoxHO HaliTH XOTs OBI OIHY TOUKY, B KOTOPOIA:
a) (yHKIMS HE ONpPECIICHA;
0) npousBoHast PYHKIIMH HE CYILECTBYET;
B) HEJIb3s MPOBECTH KacaTeabHYIO K rpa@uKy (yHKINH;
I') Ipou3BoiHas QYHKIMK 0OpaIiaercs B HOJIb.
21.Kakoit w3 rpadukoB coorBercTBYyeT GQyHKimu Y=f(X), ymoBIeTBOpSIOMICH YCIOBUAM
f°(x)<0wuf ”(x)>0?

N R
a) 6) r)

B)



Pa3pen 2.

1. Ecin mns dynkiun f(X;y) cnpasemmso f 'y (Xo; Yo) = 'y (Xo; Yo) = 0, TO MOKHO yTBEpXkIaTh, 4TO
A) (xo; yo) — TouKka 3KCTpeMyMa (yHKIHH;
B) (x0; y0) — cTanmonapHas Touka QyHKIIUH;
C) (xo; yo) — Touka pa3pbiBa QyHKIIHH;
D) (xo; ¥0) — rpaHuuHast TOYKa QyHKIUH.
2. 3HAKOMEePEMEHHBIN Psi a0COTFOTHO CXOIUTCS, CCITH:
A) 3HaKOMEePEMEHHBIN PSA CXOAUTCS, & PSAJ] U3 €ro aOCOTIOTHBIX BEJTHYUH PACXOTUTCS
B) 3HakomnepeMeHHbIH PsiJi CXOAUTCSI BMECTE € PSJIOM M3 €ro a0COIIOTHBIX BETHYUH
C) 3HaKomepeMeHHBIH Psil PACXOAUTCS, @ PSIT U3 €ro a0COMIOTHBIX BETUUUH CXOIUTCS
D) Cxoautcst psizi 3 €ro abCOMOTHBIX BETUUNH
3. Beibepute oauH win HecKoJbKo 0TBeTOB: Popmyna HeroTona-JleiiOHuIla mMeeT BHI:

b
N [ ferdx = F@-F@)

a

h

) J; fe)dx = F()- F(a)
h

o J; Fedx = f@)- FB)

h
o) J; feodx = fF(b) - f(@)

4. YTo MOXKHO HAWUTH MPU TOMOIIIH OMPEeIEHHOTr0 UHTErpaa:
A) ITnomaas KpUBOJIMHEHHON Tparenuu
B) Paboty nepemMeHHON CHIIbI
C) dnuny ayru
D) O0bem Tena BpaieHus
5) IlepumeTp mIocKoi HUryps
5. JIns MHTETpUPOBAHUS HPPAIMOHATBHBIX (DYHKIIUN, COJEPIKAIINX BBIPAKCHHS BHJIA

vax® +bx + ¢ rne rnea<0, ¢>0 npuMeHsIOTCS:
A) IloxcranoBka Diinepa I-ro poma
B) [Moacranoska Ditnepa II-ro poxa
C) l-ast moyxcranoBka YeObImena
D) ll-as moncranoBka YeObiiea
6. OyHKIMS HECKOJIBKUX MTEPEMEHHBIX ABIsAeTCA AU PepeHInpyeMoi, eciu
A) cylecTByeT MoJIHOE pupalieHne GyHKINY;
B) cymectByeT nonHbli quddepeniman GyHKIum;
C) gyHKIMs HEpepbIBHA MO BCEM apryMeHTaM;

D) wactHast mpou3BOHAS IO OJHOW M3 IEPEMEHHBIX PaBHA HYIIIO;
E) wacTHast mpon3BOAHAS IO OJTHOW U3 TIEPEMEHHBIX HE CYIIECTBYET.
7. Ecnu ¢pynkius F(x) — nepBoobpasnas pynkuuu f(x), To:

a) npousBonHas ¢pyHkuH F(x) paBHa pyHkimn f(x);
b) npouzBoanas Gpynkuuu f(x) pasna Gynxun F(x);
c¢) uaterpan pyukiuu F(x) paBHa Qynkiun f(x);
d) unrerpan ¢pynkuuu f(x) paBHa pynkun F(x).



8. Ecmu mmotHocts f = x+y+tz, TO Macca mNUpaMHIbl, OTPAHUYEHHON KOOPIMHATHBIMU
TJIOCKOCTSIMHU M TUIOCKOCTBIO X+y+z =4, onpenensercst opMyInoun:

A J:dxfdyj:[x + v+ z)dz

B) _I: dx J; o fiyf_x_y[x +y +z2)dz
oo

o) J:xdx +J:ydy+J:zdz

. [ax [ay [ aa=

9. Meroa WMHTErpUPOBAHUSA, TPU KOTOPOM YacTh MOJBIHTETPATbHOW (DYHKIIUU 3aMEHSETCS Ha
HOBYIO TIEPEMEHHYIO, HA3bIBACTCS METO/IOM:
A) 3ameHbl nepeMeHHOM (TI0JICTaHOBKH )
B) HenocpencTBeHHOr0 MHTETpUPOBAHUS
C) Braecenue noj 31ak auddepennmana
D) YactuuyHoro npeoOpa3oBaHus

p =Ja' t2) dt
10. Haiitu ecnu ) o sm[: )

A) 2x sin(x?)
B) 2x cos(x?)
C) sinlx %)
D) coslx 3)
11. Ecnu @pynkuus f(x) onpeneneHa Ha IpoMeXyTKe [a,700) U HHTerpupyema Ha [a, A] npu A>a,
TO uHTErpai oT pyHkiuu f(X) Ha mpomMexyTKe [a,+00) Ha3bIBAETCS:
A) HecoOCTBEHHBIM UHTErpajoM I-ro pona
B) HecoO6cTBeHHBIM HHTETpasioM II-ro poxa
C) unTerpajiom oT (PyHKIIMHU Ha OECKOHEYHOM MPOMEXKYTKE
D) unTerpanaoM ot HeorpaHMYEHHOHN (PYHKIIMM Ha KOHEYHOM IPOMEXKYTKE
12. Cpeau Bcex nepedyrcieHHbIX PYHKINN yKa3aTh (QYHKIUIO, KOTOpas SIBISIETCS MepBOOOpa3HOM
i pyHKuMK y=Inx:
A)1/x;
B)xIn(x)+3;
C)xIn(x)-x;
D) xIn(x)+x.

T

F tg3xdx
13. Iocne 3amensit = €05() purerpan o HOPUMET BUJI:

a(1+L)ar
A)_J:( :2)

1
B) J t



fsi:rl dxcosixdx
14. JIns BeIYMCIIEHUS UHTETpalla [IPUMEHSETCS 3aMeHa:
A) t=rcosx

B)t= sinx

C)t= cos*x

D) t = sin®x

a, ..
"lima, == 0,
15. Ecnu ny1s1 n-ro s1eMeHTa psijia ri—oe TO

A) Psn cxonures
B) Psin pacxoautcst
C) Psx MmoxeT cxoauTcst
D) [loBenenue psiga HE OnpeaesieHO
16. B kakoil cucTeMe€ KOOpJAMHAT NPU BBIYMCIECHUU JBOMHOIO HHTErpaja 3JIEMEHT
wiomanudS=rdrde
A) B 1eKkapToBOi
B) B mmnHapuueckoit
C) B chepuueckoit
D) B nosisipHO#
E) B rapmonunueckoi
17. K metonam unrerpupoanusi He otHocsTCs:
A) MeTO1 MOJCTaHOBKH
B) MeTo uHTETpUpOBaHUS IO YACTSIM
C) meTon MaTeMaTu4ecKol MHIYKIIMH
D) meTon HeonpeneneHHbIX KO3 GHUIIIEHTOB
a .
18. Ecnu nsin-rowieHa noJjioKUTEIbHOIO psijia " BBIIIOJIHEHO ?}ﬂ Van==1D , TO psif
CXOIUTCS TTPH
A)D>0
B)D<0
C)D=1
D) mo6om D
19. BeIYncinuTh KOMIUIEKCHOE YHCIIO

A) —49 — 6i
B)—45 — 32
C)—45 + 8i

D)—45 — 20i

20. Kakue [ocraTouHble INPU3HAKM  WCIOJIB3YIOT  JUIsl  ONPENEICHHMS]  CXOAUMOCTH
3HAKONIEPEMEHHBIX PAOB:
A) Ilpusnak Kommn
B) Ilpusnax Jleli6uuna
C) Ipusnak lanambepa
D)IIpu3nak cpaBHEeHUs
E)IIpusnak Beitepmtpacca



Paspen 3.

1. Cpenu nepednciaeHHbIX U depeHInaIbHbIX YPABHEHUH YKAKUTE OJHOPOIHOE YPaBHCHHUE:
1)
2) ¥ -yecosx =0

3) xy =v(1+ Iny + Inx)

4)xy" =y
dx_ -(3x—2)dy =10

2. luddepennmranbHOe ypaBHEHHE CO5*Y B pe3yNbTaTe pa3aeieHUs
MIEPEMEHHBIX CBOJAUTCA K YPABHEHUIO

dx 2
e - Y

dx 2
Z)M = —costydy
3)
4)cosTy =-(3x — 2)dy

3. luddepeHunanbHbIM - ypaBHEHHEM HA3bIBAE€TCS ypaBHEHHE, CBsI3bIBAIOLIee MEXAYy Co00i
UCKOMYIO QyHKIMH Y U €€ ... uian nuddepeHimans.
1) uaTerpan
2) Npou3BOIHbIE
3) 3HavyeHus: pyHKIUU
4) He3aBHCUMYIO IEPEMEHHYIO
4.J151s1 penieHust KakuxX ypaBHEHHI MPUMEHSETCS 3aMeHa Z=y/X:
a) TMHEHHbIC YPaBHEHUS;
b) ogHOpOIHBIE ypaBHEHUS;
C) YpaBHEHHUS C pa3/IeAIOUIMMUCS IIEPEMEHHBIMU;
d) ypaBHeHus B MOJHBIX U depeHranax.
5. O6bIkHOBeHHOE MU dhepeHIInaTbHOE YpaBHEHNE IEPBOTO MOPSIKAa UMEET BUL:
DF(x,y)=0
2)F(y,y)=0
3)Fyy)=0
4y =fxy)
6.YpaBHeHMe, CBA3BIBAIOIIEE HEU3BECTHYIO (DYHKILMIO U €€ MPOU3BOIHbBIE WIN TU(epeHIIHaIbl
Ha3bIBAETCS:
1) aHanUTUYECKUM
2) anreGpanyeckum
3) nuddhepeHinanTbHBIM
4) nMHEeNHBIM
7.Ykaxure BH/]{ YaCTHOTO peneHus g depeHInaIbLHOro YpaBHEHUS
V4Pl +p2y=2xe'x ¢ pocrosHHBIME  KO>(Q(UIUMEHTAMH, €CIM  W3BECTHB  KOPHH

XapakTepucTuueckoro ypasaenus ki=1, k=1
1)y = Ax + B



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.M3 mnepevncieHHBIX cHCTeM TUGGEpEeHIMATBHBIX YpaBHEHHI HAHJIUTE COOTBETCTBYIOIIEE
XapakTepuctuyeckomy Kk -3k+2=10

P =x+y
)l =y—2x
3yl ¥y =2xy

(x =5x + 2y —3
H =Tx+y+ef

10. Ypasnenue (¢ —1)* =0 gpngercs xapakTepucTHUECKMM ypaBHEHHEM nuQepeHIIHATLHOTO
YpaBHEHHS:
1y +2y'+y=0
2" —2y'+y =0
' —2zy'—1=0
gy —2y'+1=0
11. MakcuManbHbIN TOPSAIOK IPOU3BOIHON, BXOAAIICH B ypaBHEHHE BTOPOTO MOPSAKA PABEH:
a)l;
b)2;
C)3;
d)4.
12. Vxaxwure ob1iee penieHre ypasHeHus y''-9y=0:
a) Aexp(-3x)+Bexp(3x);
b) Aexp(-3x)+Bxexp(3x);
c) Axexp(-3x)+Bexp(3x);
d) Acos(3x)+Bsin(3x).
13. Cpemm mnepeuncineHHbIX aUdQepeHInanbHbpIX ypaBHeHH ykaxutre BCE nuHelHbIe
HEOTHOPOHBIC YPAaBHEHHS:
a)y"+10y'+25y=0;
b)y™+xy'=y;
C)y"+yy'=5X;
d)y"-2y'+5y=10.
14. JluHeWHBIM OJHOPOAHBIM JH(QepeHIMaTIbHBIM YpaBHEHHEM BTOPOro IMOpsAKa C
MOCTOSIHHBIMU K03(p(pULlMeHTaMu Ha3bIBAETCS ypaBHEHHUE BUAA ...
)y'"+py +qy=0, rae p u J — nepeMeHHbIE
2)y"+py +qy=1,rae pu ([ — NOCTOSHHBIC
3y"+py +qy=0,raepu(Qq— NOCTOSHHBIC
4)y"+py +qy=1,rae pu (- nepeMeHHbIC
15. Bepno nu yrBepxkaenue: Cucrema pynkuuit 1, 2x, exp(3X) muHEHHO He3aBUCHMAsL.
Bribepure ouH OTBET:
1) Bepno
2) HesepHo



16. 13 mepeuncieHHbIX cucteM nuddepeHInanbHbIX YPaBHEHUH OJTHOPOIHBIMH CUCTEMaMHU

SABJIAIOTCA ...

[ x = 2x
W =x+y
(x = v —x
Qb =y-2x
(x =1-x%-y*
)l ¥y =2xy

(x =5x + 2y —3
Hly =7x+y+ef

17. Kopuuki nkz XxapakTepucTUYECKOTO ypaBHEHMS [EHCTBUTEIbHBIE U PABHBIE:
(D=0). B aTom ciy4ae oO1iiee pelieHne KCX0JHOTO YpaBHEHUs Oy/1eT UMETh BUIL:

1)y = C1e™ 4 C:e** 11eCy C2 — const
2)y = C,e’™ 4 C, ,rae €1,C2 — const
3)y = Cs + C2e™ yeCy €2 — const

4), tne, — const

5.2.2 TunoBble KOHTPOJIbHbIE 33aJaHUSI UM MHbIEe MAaTepuaJ/ibl, HEOO6X0AUMBbIE
AJisl OLleHKM 3HAaHW#, YMEeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€ NPOMEXYTOYHOM

ATTeCTalluM 110 JUCOHMIIJINHE

dopma npoBECHUS MTPOMEKYTOUHOW aTTecTalMu Mo aucuuiuimHe: 3k3ameH (1, 2, 3 cemectps)
IPOBOAMUTCS B YCTHO-TIMCBMEHHOW (OpME IO SK3aMEHAMOHHBIM OWJIETaM, TaKKe YYUTHIBAOTCS
pe3yabTaThl TEKYIIEH ycneBaeMOCTH (TE€CT, KOHTPOJIbHAS padoTa, OTYET MO MPAKTUYECKUM 3aHATHSIM,

CO6GCG,I[OBaHI/Ie I10 TCOPHUH HA ITPAKTHYCCKUX 3aHATHUAX U J'IGKI_II/ISIX).

IlepevyeHb BONPOCOB M 3a1aHuii 1JIsi MOATOTOBKH K 3k3ameny (MOITK-1.1, MOIIK-1.2, NOTIK-

1.3, NOTIK-1.4):

©CoOoN DR

e e ol =
0 ~NOoOUA~NWNEREO

1 cemecTp

Marpuiibl ¥ 1€MCTBUS HaJ HUMU.

Meron uckmtouenus ["aycca.

Ornpenenurens MaTPHUITLI U €T0 CBOWCTBA.
Brruucnenue onpenenurenei 2-ro U 3-ro MOPSIAKOB.

k,=k

Brruncienue OHpCHCHHTeHeﬁ IMMPOU3BOJIBHOI'O TOpAAKA Pa3JIOKCHUEMIIO CTPOKE NI CTOJ'I6I_[y.

Brruncnenue onpenenureneii Mpou3BOJIBHOTO OPSAKa.
OO0parHas MaTpuLa.

Beruuciienne o0paTHOM MaTpUIIBI C TOMOIIBIO ONPEAETUTES.
Brruucnienue obpatHoit Matpuiiel MeTogoM ["aycca-XKopaana.

. Panr matpuupl.

. Pemenue cucteM MMHEWHBIX ypaBHEHHH 10 paBuiy Kpamepa.

. CoBmecTHOCTB cucTtembl ypaBHeHu. Teopema Kponekepa-Kanemn.

. Meton 'aycca pelieHust CUCTEM JTMHEHHBIX YpaBHEHU B 00IIEM clTydae.

O,Z[HOpOI[HaH CHCTEeMa JIMHEHHBIX ypaBHeHPIﬁ.

. OOb1ee, 4acTHOE pEIIEHUSI CUCTEMBI.

. JIunenHo He3aBUcUMBbIE pelieHus1. ODyHIaMeHTalbHas CUCTEMA PELIECHU.
. IloHsiTHE BEKTOPHOIO MPOCTPAHCTBA U OAIPOCTPAHCTBA.

. Bekropsl. Oneparust HaJ BEKTOpaMH.

-

k



19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

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

57,
58.
59.
60.
61.
62.
63.
64.

Paznosxenue BekTopa mmo 6azucy. KoopauHarsl.

[ToHsiTHE TMHEWHOW 3aBUCUMOCTH, HE3aBUCUMOCTH BEKTOPOB.

basuc u pa3MepHOCTB JIMNHEWHOTO IIPOCTPAHCTBA

H3MeHeHne KoOpAMHAT BEKTOpa MPH Mepexo/ie K HOBOMY 0a3ucy.

OpTOroHanbHOCTH BEKTOPOB.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB. | €OMETPHUUECKHIT CMBICII CKAJISIPHOIO IPOU3BEICHUS.

[Ipoekuust BEKTOpa Ha BEKTOP.

[Ipoekuuy Ha NOANPOCTPAHCTBA.

Oproronanuzanus ['pama- HImuara.

OpToroHaibHble NOANPOCTPAHCTBA U OPTOTOHAIBHBIE JOTOJHEHHUS.

MeTto HaUMEHbIINX KBaJApPaTOB.

Martpuibl IPOEKTUPOBAHUS.

Oproronanbuble 6a3uchl. OpTOrOHATBLHBIC MATPHLIBL.

BexTopHoe npon3BeieHne BEKTOPOB U €r0 CBOKCTBA.

CwMmelaHHOe TPOU3BEIEHNE BEKTOPOB, €I0 CBOMCTB.

OpueHTUPOBaHHBINH 00BEM.

AHanuTUYeCKasi FeOMETPHS HPSIMBIX U TUNIOCKOCTEN B TPEXMEPHOM MIPOCTPAHCTBE.

[IpsiMas Ha MJIOCKOCTH.

[i1ockoCTh B MPOCTPAHCTBE.

[IpsiMas B mpocTpaHCTBeE.

Kpussie BTOporo nopsiaka.

[ToBepxHOCTH BTOPOTO MOPSIIKA.

MeTton ceueHui.

[ToHsiTHE COOCTBEHHOTO 3HAYEHHSI U COOCTBEHHOTO BEKTOPA.

KBanpatuunsie popmbl U KBagpaTudHbie (YHKIUH.

[TonoxxurenbHO ompeseNieHHbIe KBaJgpaTHuHble popmbl. KpuTepuu noaoKuTenbHoi
ONPEIEIICHHOCTH.

[IpuBenenue kBagpaTUUHBIX QYHKIUI K KAHOHUYECKOMY BUY.

MeTo1 OpTOTOHATIBHBIX MPe0Opa30BaHUM.

Meron Jlarpanxa.

MHoxecTBa.

Onepanuu HaJ MHOXKECTBaMHU.

OT0oOpakeHus: MHOXKECTB.

CueTHbIE MHOXKECTBA.

YucnoBble MHOKECTBA.

TouHast BepxHSsA U TOUHASI HUKHSS TPAHU YMCIOBOTO MHOXECTBA.

[TonsiTie npeaena nociae10BaTENbHOCTH.

EnuHCTBEHHOCTD Mpezena U OrpaHUYeHHOCTh CXOASIIEHCS MOCIe10BaTEIbHOCTH.

CaolicTBa CXOASIINXCS MOCIE0BATENbHOCTENW(TEOpEMBI 00 apUPMETUUECKUX OlepalMsIX Hajl
CXOSIIMMHUCSA MOCIEA0BATENBHOCTAMH, O IPEAEIBHOM IIEPEXO/IE B HEPABEHCTBE, O IIPEAEIBHOM

[IEpPEX0/I€ B JBOMHOM HEPABEHCTBE).
MOHOTOHHBIE MOCIIEI0BATENBHOCTH.
Teopema 0 CTATMBaIOIINXCS OTPE3KAX.
Teopema bonbiiano - BeliepmTpacca.
Yucio e.
Kpurepnit Komm cxoqumMocT 4nca0BOM MOCIEA0BATEIBHOCTH.
QyHKIINN OAHOW NTEPEMEHHOM.
DnemeHTapHbIe QYHKIUU.
IIpenen ¢pynkuuu.



65. OgHOCTOPOHHHE MPEnebl PYHKITUH.

66. Teopemsl o pesene QPyHKITUN.

67. 3aMedarenbHBIC MTPEICIBI.

68. beckoHeuHO Maible (QYHKIUH.

69. Teopema o cBsi3u nipeaena GyHKIUN U OECKOHEYHO MaJION (PYHKIIHH.

70. BeckoneuHo OonpIIue (PyHKIHH.

71. Teopema o CBsI3M OECKOHEYHO MaJIOi U OECKOHEUHO OOIBIION (DYHKITHIA.

72. TloHsiTHE HENPEPHIBHOCTH (DYHKIIMH B TOUKE.

73. Teopema 00 apupMETHUIECKUX OINEpaInsiax HaJ HEMPEPHIBHBIMH (PYHKITASMH.

74. HemnpepbIBHOCTD JIEMEHTAPHBIX (DYHKIIHA.

75. Touku pa3psiBa GyHKINH.

76. CpoiicTBa QyHKIIHIA, HENIPEPBIBHBIX B TOUKE (TEOPEMBI O JIOKATHHON OTPAaHMYECHHOCTH HEMPEPHIBHOMN
(YHKINU ¥ TIOCTOSTHCTBE 3HAKa HETPEPHIBHON (DYHKITHH).

77. CaoiicTBa (pyHKIIHIA, HEIPEPHIBHBIX Ha OTPE3Ke (Teopema 0 Hylle HePEPhIBHON (PYHKITUH, UMEIOIIEH
pa3Hble 3HaKW Ha KOHLIaX OTpe3Ka; IepBas U BTopas TeopeMsbl Beiiepiirpacca).

78. PaBHOMepHas HempepbIBHOCTH PyHKIMU U Teopema Kantopa.

79. HenpepbIBHOCTH CIOKHOU (PYHKIIUU.

80. HemnpepsIiBHOCTH 00paTHOM (PYHKIIUU.

81. TloHsATHE IPOU3BOTHOM.

82. I'eomeTpuuecKuii CMbICT IPOU3BOJHOM.

83. Muddepenmupyemocts GyHKIIUU (HEOOXOAUMOE B IOCTATOYHOE YCIOBUATU(D(DEPSHITMPYESMOCTH
(YHKIIUHU B TOYKE M TeOpeMa O HEeNpephIBHOCTHU auddepeHnupyemoin GyHKINN).

84. uddepennman GpyHkuuu.

85. IlpousBoaHasi cyMMbl, IPOU3BEIECHHUS U YaCTHOTO.

86. IIpousBoaHas cioKHOU QyHKIUU.

87. IlpouzBoaHasi 0OpaTHOM QYHKIIMU U T€OMETPUUECKHI CMBICI TPOU3BOIHONU 00paTHON (YHKIIHH.

88. IlpousBoanast pyHKINHU, 3aJaHHON TapaMETPUUECKU.

89. Tabnuia mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

90. IpousBoansie n auddHepeHITnaIbl BRICIIUX MOPSAKOB.

91. Teopema Depma.

92. Teopema Pomts.

93. Teopema Jlarpanxa.

94. TIlpaBuna Jlonurans.

95. Teopema Komu.

96. ®opmyinsl Teitnopa 1 MakiopeHa.

97. Pa3znoxeHue HEKOTOPBIX AIEMEHTAPHBIX PYHKIHIA 110 Gopmyie MakiiopeHa.

98. Boszpacranue u yobiBaHuE QYHKIIUU B TOUKE.

99. Bo3spacranue u yobIBaHHE (DYHKIIMW HA HHTEPBAJIC.

100.JIokanbHbII SKcTpeMyM (YHKIIUH, HEOOXOMMOE YCIOBHE JIOKATBHOTO SKCTPEMyMa.

101.TTepBoe 1 BTOpPOE OCTATOYHBIE YCIOBUS JIOKAIIBHOTO HKCTPEMyMa.

102.HanpasieHnue BBITYKIOCTH, TJOCTATOYHOE YCIOBHE BBIMYKJIOCTH Ipaduka GyHKINH.

103.Touku neperu6a, HEOOXOJMMOE YCIOBUE CYIIECTBOBAHUS TOUEK Mepernoa.

104.TTepBoe 1 BTOpPOE 1OCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS TOUKH Ieperuoa.

105. AcumritoTsl Tpaduka GyHKINH, TEOPEMa O CYIIIECTBOBAHUN aCHMITTOTHI.



© XN O DPE

[uny
o

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.

43.

. UHTerpupoBanuenpocTemmx apooderiBuia

2 cemecTp

KoMIiekcHple ynciia 1 Onepanuy HajJl HAMH.
[TonsaTue nepBooOpa3HOI M HEONIPEIEIEHHOTO HHTErpaa.
CBoiicTBa HEONIPEJECICHHOIO HHTErpala.
Tabnuua HeonpeaeIeHHOro NHTErpaa.
HHTerpupoBanue npu OMOIIHU 3aMEHBI IIEPEMEHHOM.
WHTerpupoBaHne novacTsm.
Teopus nonnHoMOB. Paznoxenue nonMHOMOB Ha MHOKHUTEH.
ITomMHOMBI ¢ BelIECTBEHHBIMUKOA(PUIIEHTAMH.
NHuTerpupoBaHnepanOHaIbHBIX BBIPDAKEHU.
A Bx + D Bx+D

Xx—¢c (x=¢)" XxX*+px+q (X>+px+q)"

MetoaOcTtporpaackoro.

WuTerpupoBanue 1poOHO-paiMOHATIEHON M KBaIPATUYHON UPPAIMOHAIBHOCTEH.
WuTerpupoBanre TpPUTOHOMETPUYECKUX (DYHKIIUH.

[lonsiTue onpeneneHHOro uHTErpana no Pumany.

Cymmsl [lap6y. CBoiictBa cymm [lapOy.

HeoOxonuMoe 1 10cTaTOYHOE YCIOBUS HHTETPUPYEMOCTH (PYHKIIHIA.
Knacceipynkuuii, uHTETpupyemMbIX 110 Pumany.

CBoiicTBa ONpEEICHHOT0 HHTETpaia. Teopema 0 CpeTHEM.

OnpeneneHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM MPEIEIIOM.

OcHoBHast (popMyIia HHTErPaIbHOTO UCUUCIICHUSI.

3amMeHa NepeMEeHHOU B ONPEACIICHHOM UHTErpale.

WNHTterpupoBaHue 1o 4acTsM B ONPEIEICHHOM UHTETpae.

Cupsamiisemble KpuBble. JJIMHA TyTH MJIOCKON KPUBOM.

KBanpupyemsie ¢purypsi. [Tnomane miockoi Gurypsl.

[lmomane KpUBOJIMHENHON TPAIlELIMU U KPUBOJIMHEMHOTO CEKTOpA.

Ky6upyemsie Tena. O6beMm Tena. O0beM Telna BpallieHusl.

[TonsiTe HECOOCTBEHHBIX UHTETPAJIOB 1-T0 poja.

[Ipu3Hak cpaBHEHMSI HECOOCTBEHHBIX HHTErpaioB 1-ro poja.

[Ipu3Hak cpaBHEHUS HECOOCTBEHHBIX MHTETPAJIOB 1-TO poja B mpeaenbHoi hopme.
CXoIMMOCTh HECOOCTBEHHBIX MHTErpajoB 1-ro poma. AOCONIOTHas W YCIOBHAas CXOJUMOCTb
HECOOCTBEHHBIX MHTETpajioB 1-ro poja.

[ToHsATHE HECOOCTBEHHBIX HHTEIPAJIOB 2-T0 poOJa.

CX0oMMOCTh HECOOCTBEHHBIX MHTETPAJIOB 2-T0 POJa.

[TpubnuxeHHOoe BBIYUCIEHNE HHTETPATIOB: (POPMYJIbI IPSIMOYTOJIbHUKOB, Tpaneuuit 1 CuMIicoHa.
OneHka NorpenHoCTy.

N - MepHOE eBKIHI0BO mpocTpancTBO E". MuoxectBa BE".

DyHKIUS MHOTUX JEHCTBUTENBHBIX TEPEMEHHBIX.

[lpenen u HempepbIBHOCTh (DYHKIMH MHOTHX IepeMeHHbIX. Apudmerndeckue naeiicTBus Haj
HETPEPbIBHBIMU (DYHKITUSIMH.

HenpepbIBHOCTD CII03KHOM (DYHKIIMU HECKOIBKHUX IIEPEMEHHBIX.

YacTHbIe TPON3BOIHBIE (PYHKIINU HECKOJIBKUX ITEPEMEHHBIX.

JuddepeHunpyeMocTb QYHKIIMH HECKOIbKUX TEPEMEHHBIX.

KacarenpHast IIIOCKOCTh M HOpMaJIb K TOBEPXHOCTH, 3aJaHHON ypaBHeHHEM Z = T (X, V).
JuddepenunpoBannre CciaoxkHON (YHKIUM HECKOJIbKUX mnepeMeHHbIX. Juddepenunanst QpyHkunm
MHOTHX IIEpEMEHHBIX.

[Tpou3BoaHas 10 HANPABICHUIO U IPAJAUCHT CKAJISIPHOTO MOJIS.



44,
45.
46.
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49,
50.
51.
52,
53.
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57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
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74,
75.
76.
77.
78.

79.
80.

[TpouzBoaubIe u MU PepeHITHaIbI BEICIIUX MTOPSIKOB.

®opmyma Teiinmopa mist GyHKIIMA HECKOJIBKUX MIEPEMEHHBIX.

JIokanbHbIN SKCTpeMyM (PYHKIIMU HECKOJIBKUX EPEMEHHBIX.

Heo6xoauMoe nA0CTaTOuHOE YCIOBUS JIOKAIBHOTO SKCTpeMyMa (yHKIIMU HECKOJIBKHUX MEPEMEHHBIX.
HesiBuble GyHKIMY, 3a1aHHbIe ypaBHeHHsMU F (X, y) =0.

VY CI0BHBIN KCTPEMYM.

[Tonsitue nBoiHOrO MHTErpasia. CBOKMCTBA ABOMHOIO HHTErpaJia.

CaeneHue IBOMHOTO MHTErpaia K IOBTOPHOMY B CIIydae MPsIMOYTOJIbHOM 00JIacTH.

Caenenue 1BOMHOTO MHTErpajia K IOBTOPHOMY B Cilydae MPOU3BOJIbHOI 00J1acTH.

[Tonsitue TpoitHoro nnrerpana. CBoMCTBa TPOMHOIO MHTErpaia.

CBenieHue TPOMHOIO UHTErpalla K IOBTOPHOMY.

3aMeHa [IEpEMEHHBIX B KPaTHBIX UHTErpajiax.

3amMeHa IEPEMEHHBIX B KpAaTHBIX HMHTErpajlax IpU IMEpexofe K MOJIAPHOM, LUIMHAPUYECKOU U
cheprueckoil cucreMaM KOOpAWHAT.

[IpunokeHust KpaTHBIX UHTETPAJIOB.

[Ipoun3BoHas 110 HAPABICHUIO U TPAJUEHT CKaJISIPHOTO MOJI.

Uucnosblie psiabl. CXOAUMOCTb YUCIOBOTO pAAJia, €ro CymMMa.

CBoiicTBa CXOAUIMXCS YUCTOBBIX PSAIOB.

Kpurepuit Komu cxoaqumMocTy 4uciaoBOro psa.

Heo0OxonuMplii mpu3HaKk CXOJUMOCTH YUCIIOBBIX PSAIOB.

[Ipu3Haku cpaBHEHUs PAIOB.

Psinpl ¢ monoxxutenbupiMu wieHamu. [Ipusnaku Jlanamoepa.

[Tpusznaku Koru.

Nuterpanbusiii npusnak Komu-MakinopeHa.

3HaKoInepeMeHHbIE PsAbl. AOCOTIOTHAS U YCIOBHAS CXOJMMOCTh 3HAKOIIEPEMEHHBIX PS/IOB.
[Tpusnak JleiOuuma.

Uucnosble psiibl C KOMIUIEKCHBIMU YWJICHAMH.

OyHKIMOHANBHBIE  IOCIEA0BATEIbHOCTH. PaBHOMepHas  cXxoAMMOCTb  (DYHKIHMOHAIBHOU
MIOCJIEZI0BATEIBHOCTH.

OyukuuroHanbHble paasl. Kputepuit Komm paBHOMepHON cxoaumMocTi (yHKIIMOHAIBHOTO ps/a.
MaxopaHTHBIN ITpU3HAK Belepmrpacca.

HenpepriBHOCTE CyMMBI psJa.

[Tounennoe nuddepenurpoBanne GyHKIHOHAIBHOTO Psa.

ITounenHoe nHTErpUpoBaHUe QYHKIIMOHAIBLHOTO psfa.

Crenennble psAabl ¢ AEHCTBUTEIBHBIMU WieHaMU. Pagnyc 1 HHTEpBall CXOIUMOCTH.

Teopema AGens

CpoiicTBa a0CONIOTHO CXOJSIIMXCS CTENEHHBIX PAAOB: MOwWIeHHoe uddepeHnupoBaHue u
MHTETPUPOBAHUE CTETIEHHOTO PAJa.

Psnibl B KOMITIIEKCHOM 0071aCTH.

. . 1
Paznoxenue pyHkmii  €*,C0S X, Sin X, 1— ,In x,(1+ X)“ B cTeneHHbIC PSIBL.
+ X

3 cemecTp

OcHOBHBIE TOHATHA TeOpUU UGPEpeHIINATBHBIX YpaBHEHUI: MOpAIoK AuddepeHnnanbHOro
ypaBHEHMs, YaCTHOE pelIeHHe, oflee pelieHue, OO M YacTHBIA MHTErpaibl, WHTETrpajbHas
KpHBasl.

VYpaBHEHMsI IEPBOTO MOPsIIKA, UHTETPUPYEMBIE B KBaipaTypax.

VYpaBHeHUs ¢ pa3AeAOIUMUCS IEPEMEHHBIMH.
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Jluneiinpie nuddepeHmanbHbIe ypaBHEHUS 1-T0 TIOpsIKa.

OpHopoaHble ypaBHEHUS 1-To MopsaKa U MPUBOASIINECS K HUM.

VYpasHeHus bepuysum

YpaBHeHU B MOJIHBIX U epeHIranax.

HHTerpupyromuin MHOKHUTEIb.

MeToapl MHTErpUpOBaHMSI YpaBHEHUH NEPBOrO IOpPsIKa, HE Ppa3pEIICHHbIX OTHOCHUTEIBHO
MPOU3BOIHOM.

Teopema CYyILECTBOBaHUS u €MHCTBEHHOCTH pelieHus 3a1a4n Komm
y'=1f(X,y), Y=Y,0puX=X,, [€COMETpUUCCKasi HHTSPIIPETALIHS.

VYpaBHeHus nopsizika Bbliie nepsoro. 3agada Komm.
YpaBHeHus, JOMycKaloUIie MOHWKeHne nopsaka. Y pasaenus Jlarpamxka u Knepo.

JIuHeliHbIE OTHOPOJHBIC W JIMHEWHBbIC HeoaHOpoAHble auddepeHimanbabie ypaBHeHus [N -ro
HOpsAJIKA.

Jlunennbil nuddepeHIMaTbHBIN ONIEPaTOp U €T0 CBOMCTRBA.

JluneiHas 3aBUCUMOCTD U JIUHEITHAsI HE3aBUCUMOCTh CUCTEMbI (DYHKIIHIA.

Onpenenurens BpoHckoro.

Teopembr 00 ompenenutene BpoHckoro cucrembl n3 [ JTUHEHHO 3aBUCHMBIX M HE3aBHCHUMBIX
GyHKIHI.

OyHaaMeHTanbHasi CUCTeMa PEeHIeHHH M CTPYKTypa OOIIero pemieHus JIUHEHHOTO OJHOPOIHOTO
ypaBuenust N -ro mopsaka.

JluneiiHoe onHOpoaHOe ypaBHeHue [l1-ro mopsaka ¢ TOCTOSHHBIMH KO3 duumeHTamu.
XapakTepucTUIecKoe ypaBHEHHE.

OdyHnaMeHTa bHAS CHCTEMa PEIICHUH JIMHEHHOro OJHOpoaHOro ypaBHeHusi [ -ro mopsaka c
MOCTOSSHHBIMH KO3 (ULIMEeHTaMH B clOy4yae TMPOCTHIX © B Clydae KpaTHBIX KOpHEH
XapaKTePUCTHUECKOTO ypaBHEHUSI.

OO1iee pelieHne JIMHEHHOTO HEOTHOPOTHOTO ypaBHEeHus: I -ro mopsika.

Pemenne muHeltHOro HEOJHOPOIHOTO ypaBHeHus N -ro mopsaxa METOI0M BapHaIliy TOCTOSHHBIX.
JluneitHpie HeomHOpOAHBIC ypaBHeHHs [1-ro mopsiaka ¢ MOCTOSHHBIMH KO3(dHUIMEHTaMU |
CHeIHaIbHOM MPaBOM YacThiO: METO/] MOJ00Pa YACTHOT'O PELICHHUS.

[TonsiTHE O KpaeBbIX 3a1a4ax.

Brruncnenmne 0ObIKHOBEHHBIX AU depeHIInaIbHbIX YPAaBHEHHH € TOMOLIBIO CTENIEHHBIX PSI0B.
[IpuBeneHne MpoM3BOIBHON KaHOHMUYECKOW cUCTeMbl NU(p(epeHIHaNbHBIX YpaBHEHUH K CHCTEMe
muddepeHIMaIbHbIX YpaBHEHNH IEpBOro MOpPs/IKa, 3alIUCAHHBIX B HOpMaIbHOH (opme.

Cuctema nuHelHbIX JU(QepeHInanbHbIX YpaBHEHUH IEPBOro MOpPsi/IKa: 3alUCh B MATPUYHOM BUJIE.
CrpykTypa oOIIEro pemeHuss OJHOPOJHBIX W HEOJHOPOIHBIX cHCTeM Ju(epeHIMaTbHbIX
YPAaBHEHUM.

Pemenue cucremsl nuddepeHnanbHbIX YpaBHEHUH MIPU MOMOIIM CBEJAEHUS K OJHOMY YPaBHEHUIO
00J1€€ BHICOKOTO MOPAIKA.

CucreMbl TMHEHHBIX OAHOPOIAHBIX YPABHEHUN € IOCTOSIHHBIMU KO3 (QULIUEHTaAMH.

Meton Diinepa. XapakTepuUCTUUECKOE YPABHEHHUE.

Metox BapHalluy MOCTOSHHBIX JJ11 HEOAHOPOIHBIX CUCTEM C TIOCTOSSHHBIMHU KO3((QUITEeHTaMH.
VYpaBHEHUs ¢ YaCTHBIMH NPOU3BOAHBIMHU |-T0 mopsiika: TUHENHHbIe, OAHOpoaAHbIe.3a1aua Koy,
KBasunuHelHbleypaBHEHHs ¢ YaCTHBIMU NPOU3BOAHBIMHU |-T0 mopsiaka.

Knaccudukanuss ypaBHEHM C dYacTHBIMH Mpou3BOAHbIMH |l-To mopsaka: rumepbonnyeckue,
napaloyinyecKue 1 3JUIUNTHYeckue ypaBHeHus. [loctaHoBKa KpaeBbIX 3a/1a4.

3anava Komm.

VYpaBuenue runepboamdeckoro tuna. Meton Jlamambepa.

VYpaBHenue runepoonudeckoro tuna. Meron ®@ypse.



38. VYpasuenue nmapadbonuyeckoro turna. Meroa Oypsbe.
39. VYpaBHeHHE FUIMNTHYECKOTO THIA. Y paBHEeHHE Jlannaca B KpUBOJIMHEHHON CHCTEME KOOPAMHAT.
VYpaBHeHue snuntudeckoro tuna. Merog @ypee.

5.3. [Ipoueaypa oueHVMBaHUA Pe3yJIbTaTOB 00yYEHH s 0 AUCHUIIIMHE

[Iponienypa oueHuBaHus (OPMHPYEMBIX B paMKax AUCHUIUIMHBI KOMIETEHIHUH (2J€MEHTOB
KOMIIETEHIIMI) COCTOUT U3 CIEIYIOLIMX HTAIOB:

1. Texymuii KOHTpoOIb (ONMCaHUE NTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OL[CHUBAHWS Ha dTalle TeKyLIeH aTTeCTalluy MpeAcTaBiIeHbl B Ta0u. 5.1, 3ananus B n. 5.2.1).

2. IlpomexxyTo4Has arrectanus (ONMCAHUE MOKA3aTeIe U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHME LIKAJ OLCHUBAHUS Ha ATalle IPOMEKYTOUHON aTTecTalluy NpeACTaBlIeHbl B Ta0i. 5.2, 3a1aHus
B 1. 5.2.2).

Jns Bcero nepedHs (GOpMUPYEMBIX KOMIIETCHLMH (3JIEMEHTOB KOMIIETCHLMN) JUCHUILIMHbBI
MPUBOMTCS MPOLIEAYpa OLICHKU Pe3ysibTaToB 00yucHus (Tadim. 5.4).



Tabmuuer 5.4 — Ilpouenypa, KpUTEPHH U METOJIbI OLICHUBAHUS PE3yJIbTATOB O0YUECHUS

[TnaaupyemMsble pe3yabTaThl 00ydCHNSA

Kpurepuu olieHuBaHus pe3ynbTaTOB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 xpuTepHii — xoporuiee

4 KpUTepHii — OTINYHOE

MeToabl OIleHUBAHUS

YCBOCHHS YCBOCHHE
YCBOCHUE «XOPOIIO» YCBOCHUE «OTIIUIHO»
«HEYJIOBJIETBOPUTEIILHOY» «YAOBJIETBOPUTEIBHO»
OIIK-1
NOIIK-1.1
3HaThb: OTcyTCTBHE YCBOCHUS Henocratouno yBepenno | Ha moctatodno BeicokoM | OTIMYHO MOHHMAET U

OCHOBHBIE TTOHSATHSI 1 METO/IbI MaTEMaTHYECKOTO
aHaM3a, JTMHEHHOW anreOpsl, Au( depeHInaIbHBIX
ypaBHEHHH, TEOPUU PYHKIUH KOMIUIEKCHOTO
MePEMEHHOTO.

3HAHHH

IIOHUMACT U MOXKET
0OBSCHATH TIOJTyYCHHBIC
3HaHUA

YPOBHE MOHUMAECT 1
MOXET OOBSICHATE
MOJTyYCHHBIC 3HAHUS

MOXET OOBSICHATE
MONTy9YCHHbBIC 3HAHMUS,
JIEMOHCTPUPYET
CaMOCTOSITCIIEHYIO
MMO3HABATEIbHYIO
JIEATENLHOCTD

YcTHOe cobecenoBaHue no
BOMpocam
YyacTtue B rpynnoBbix

obcyxaeHnax

TectupoBaHHe N0 pasenam
nucuurrasl B CJJO MOODLE

YMerh:
Pemate THIIOBBIE 3a/1a4H IO OCHOBHEIM pa3zeiaM
Kypca, UCTIOJB3Ysl MAaTEeMaTHICCKIE METOMEI.

He nemoncrpupyer
YMEHUS

He yBepenno
JEMOHCTPUPYET YMEHHUS

JloCcTaToYHO yBEpEHHO
JEMOHCTPUPYET YyMEHUS

OTINYHO AEMOHCTPHUPYET
YMEHUS

Brmonnenue 13

Baanern:

TeopeTu4ecKuM U MPaKTHYSCKUM
WHCTPYMEHTApUEM MATEeMAaTHUKH, HEOOXOJUMBIM
CIICHUAJIUCTY NPU PEIICHUU CTAaHAAPTHBIX
npo¢eCCHOHATBHBIX 3a/1a4.

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JloCcTaTOYHO yBEpEHHO
JEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPHUPYET
CaMOCTOSTENbHBIE
HaBBIKH

Brmonnenue 13

YcTHoe cobecengoBaHue no
Bonpocam
YyacTtue B rpynnoBbIX

obecyxaeHnax

TecTupoBaHue 110 paszenam
qucimnael B CJJO MOODLE

OIIK-1
NOIIK-1.2

3HaTh:

[IprMeHeHHS MaTeMaTHYECKUX 3aKOHOB K aHAJIH3Y
Y MCCIIeJOBAaHUIO TPOIIECCOB B 3a/1a9ax
TEOPETHIECKOTO U MPUKIIATHOTO XapaKTepa.

OTCyTCTBHUE YCBOCHUS
3HAaHUH

HenocraTouHo yBepeHHO
MMOHMMAET U MOYKET
OOBSICHSTH MMOTyYESHHbIE
3HAHUS

Ha nocrato4Ho BBICOKOM
YPOBHE TIOHUMAET U
MOXET OOBSACHATH
MOJTy4CHHBIC 3HAHHS

OTIAMYHO IOHUMAET U
MOXET OOBSACHATH
MOJTyYeHHbBIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITEIILHYIO
MO3HABATENbHYIO
JIEeATENbHOCTD

YcTHoe cobecenoBaHue no
Bonpocam
YyacTue B rpynnoBbIx

obcyxaeHnax

TectupoBaHue 1o paszesiam
jqucuumminabl B CJJO MOODLE

YMmerThb:
HpHMeHﬂTB MATEMATUYCCKHUC 3aKOHBI HpI/I pemeHI/m
3a/1a4 TEOPETUIECKOTO M MPHUKIIATHOTO XapaKTepa.

He nemoncTpupyer
YMEHHS

He yBepenno
JIEMOHCTPUPYET yMEHHUS

JlocTaTouHO yBEPEHHO
JEMOHCTPUPYET yMEHUS

OTINYHO TEMOHCTPHUPYET
YMEHHUS

Brmoanenne 113

Baagernb:
MeTtonaMu MaTeMaTHYECKOTO OIMMMCAHUS
(hU3MYECKUX SBICHUH U MPOIECCOB MPH PEIICHUN

He nemonctpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO TEMOHCTPHUPYET
CaMOCTOSITEITbHBIE
HaBBIKH

Brmoanenne 113

YcTHOe cobecenoBaHue no




[Tnanupyemsble pe3yabTaThl 00ydeHUs

Kpurepnn onleHMBaHHS pPe3yIbTaTOB

1 xpuTepuii — OTCYICTBUE
YCBOEHHUS
«HEYOBJIETBOPUTEIHLHO»

2 KpuTepHii — He TIOJIHOe
YCBOEHHUE
«YIOBJIETBOPUTEIBHO»

3 KpuTepuii — Xxopoliee
YCBOEHHE «XOPOLIO

4 KpuTepuil — OTIIMYHOE
YCBOEHUE «OTIHYHO

MeTOZ[LI OLICHHUBAaHUA

3aAa4 TCOPETUUCCKOTO U MPUKIIAJHOTO XapaKTepa.

BOMpocam
YyacTtue B rpynnoBbix

obcyxaeHnax

TecTupoBaHue 10 paszzenam
nucuuminael B CJJO MOODLE

OIIK-1
NOIIK-1.3

3HaThb:

[IprMeHeHUS MaTEMaTHYECKUX METO/IOB K aHAIH3Y
1 UCCIIEZIOBAHUIO MPOIIECCOB B 3a7ja4ax
MPUKIIATHOTO XapaKTepa.

OTCyTCTBHE YCBOCHUS
3HaHUH

HenoctaTtouHO yBEepeHHO
MOHUMACT U MOXKET
OOBACHSTH MOJTyYCHHbIC
3HaHUSA

Ha noctaTto4HO BBICOKOM
YPOBHE MMOHUMAECT U
MOXET OOBSACHATE
MOJTy4CHHBIC 3HAHHS

OTIMYHO TOHMMAET U
MOXET OOBSACHATE
MOJyYCHHbBIC 3HAHMUS,
JEMOHCTPUPYET
CaMOCTOSITEIIbHYIO
MMO3HABATEIBbHYIO
JIEATENLHOCTD

YcTHoe cobecenoBaHue no
BOMpocam
YyacTtue B rpynnoBbix

obcyxaeHnsax

TecTupoBaHue 10 pasnuenam
nucuumirael B CJIO MOODLE

YMmerThb:
Hcnonp3yeT 3HaHUS MaTeMAaTUKU [IPYU PELLICHUN
3a/1a4 MPUKIIAJHOTO XapaKTepa.

He nemoncrpupyer
YMEHHS

He yBepenno
JEMOHCTPUPYET yMEHHUS

JocraToyHO yBEpEHHO
JEMOHCTPUPYET yMEHHUS

OTINYHO AEMOHCTPHPYET
YMEHUS

Brmonnenue 13

Baagernb:

MaTeMaTI/I‘IeCKI/IM annapaTOM JJISI OITUCAHUA
(hM3MYeCKUX SBICHUN U MPOIECCOB MPH PEIICHUN
MPaKTUYIEeCKHX 3a/ad.

He nemoncrpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HaBBIKA

JocraToyHO yBEpEHHO
JEMOHCTPUPYET HaBBIKA

OTINYHO IEMOHCTPHUPYET
CaMOCTOSITEITbHBIE
HaBBIKH

Brimonnenue 13
YcTHoE CO6eC6,CI,OBaHVIe no

Bonpocam
YyacTtue B rpynnosbix

obCcyXaeHUsIx

TectupoBaHHe 1O pazenam
nucuumrael B CJJO MOODLE

OIIK-1
NOIIK-1.4

3HaTh:

MeTopl MOCTPOCHUS MATEMAaTUIECKUX MOJICIeH
JUTSL OTIMCAHHMS, aHAJIH3a, TCOPETUICCKOTO U
IKCIEPUMECHTAIEHOTO UCCIICAOBAHUS U
MOJICIIUPOBAHUS (PU3NICCKUX H XUMUICCKUX
CHUCTEM, SIBICHUU 1 IpoUECCOB, UCIIOJIB30BAHUA B
00y4eHnn U PO eCCHOHANBHON AESITETLHOCTH.

OTcyTCTBHE YCBOEHUS
3HaHUH

HenocratouHO yBEpeHHO
TIOHMMAET U MOXET
OOBACHATH MOTyYCHHEIE
3HAHUS

Ha noctaTo4HO BEICOKOM
YPOBHE TIOHUMAET U
MOXET OOBSACHATE
MOJTy4CHHBIE 3HAHHS

OTINYHO TOHUMAET U
MOXET OOBSACHATE
MONTy9YeHHbBIC 3HAHMUS,
JIEMOHCTPUPYET
CaMOCTOSITEIEHYIO
MO3HABATENbHYIO
JIEeATENbHOCTD

YcTHOoe cobecenosaHme no
Bonpocam
YyacTue B rpynnosbix

obcyxaeHusix

TecTupoBaHue 10 paszenam
nucuumirael B CJIO MOODLE

YMern:
TIprMeHsITh MATEMATHYECKUE MOICIH IS

He nemoHcTpupyer
yMEHUs

He yBepenno
JICMOHCTPUPYET YMCHHUS

JlocTaToyHO yBEpEHHO
JIEMOHCTPHUPYET YMEHHUS

OTIMYHO AEMOHCTPHPYET
YMEHUs

Brmoaunenne 113




[Tnanupyemsble pe3yabTaThl 00ydeHUs

Kpurepnn onleHMBaHHS pPe3yIbTaTOB

1 xpuTepuii — OTCYICTBUE
YCBOEHHUS
«HEYOBJIETBOPUTEIHLHO»

2 KpuTepHii — He TIOJIHOe
YCBOEHHUE
«YIOBJIETBOPUTEIBHO»

3 KpuTepuii — Xxopoliee
YCBOEHHE «XOPOLIO

4 KpuTepuil — OTIIMYHOE
YCBOEHUE «OTIHYHO

MeTOZ[LI OLICHHUBAaHUA

OIMCaHMs, aHAJIN3a, TEOPETHIECKOTO 1
9KCIIEPHUMEHTAIBHOTO UCCIICIOBAHUS U
MOJCIIMPOBAHUS (PU3NISCKUX 1 XUMUYSCKUX
CHCTEM, SIBIICHUI M IIPOLIECCOB, HCIIOIb30BAHMS B
00y4ueHHnN U MPOo(ECCHOHATHFHON e TETFHOCTH.

Baagern:

KnaccnaecknMu MeTotaMu pemieHst 3aa4 1o
MaTemMaThke MeToaaMu MoCTPOCHHUs
MaTEMaTHYECKOM MOJIEIN THIIOBBIX
npo¢eCCUOHATBHBIX 3a1a4 U COJICPKATEIBHOM
I/IHTepHpeTaHI/II/I HOJ'Iy‘IeHHI)IX pe3yJ'II)TaTOB.

He nemonctpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HABBIKK

JlocTaToYHO yBEpEHHO
JIEMOHCTPUPYET HABBIKH

OTINYHO AEMOHCTPHUPYET
CaMOCTOSITEJIbHBIC
HaBBIKH

Brimonnenue I13
YcTHoe cobecenoBaHue no

BOMpocam
YyacTtue B rpynnoBbix

obcyxaeHnax

TecTupoBaHue 10 pasnenam
nqucimmirael B CJ1I0 MOODLE




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHoBHas IUTEpPaTypa

6.1.1 . bexiemumer JI.B.Kypc aHanuTUYECKOW T€OMETPUN U JTUHEHHOW anreOpbl. YUeOHUK IS
By30B. PexomenmoBano MunuctepctBoMm obpazoBanus PO - M.: ®uzmaraut, 2008, 2006 - 312¢, 2002.-
376c.

6.1.2 bexnemumeBa JI.A. IlerpoBuu A.JO. COOpHHMK 3amad 1O aHAIMTHYECKOM TEOMETPUH H
nuHeiHoN anreOpe. YueOnoe nocobwme. [lox pen. JI.B. bexnemumena. - M.: ®usmatiut,2006, 2004,
2001, 496c.

6.1.3 Jlemunosuu Bb.I1. Kyapssues B.A. Kparkuii kypc BbIcIIeld MaTeMaTuKu. YueOHOe mocodue.
- M.: Actpens, 2008 - 654 c.

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

6.1.5 Ilantenee A.B. fxumoBa A.C., bocoB A.B. OObikHOBeHHBIE Iu(QepeHIraIbHbIe
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 nuddepeHuaibHbIM ypaBHEHUSIM
Y BapuallMOHHOMY ucuucieHuto - M.: FOuumenaunacraiin, 2006, 2002, 256¢.

6.1.7 ®uxrtenronsly [.M.OcHoBsl Maremarudeckoro ananuza. Y.l VYwuebuuk. [omymieHo
MunuctepctBoM o6pazoBanus u Hayku P® - CII6.: Jlans, 2008 - 448 c.

6.1.8 ®uxrtenronsly [.M.OcHoBbl MaremaTuyeckoro aHanuza. 4.2 VYuebuuk. [omymieHo
MunuctepctBom o6pa3zoBanus u Hayku P® - CII6.: Jlans, 2008

6.1.9 COopHUK 3a7ay MO MaTemaTuke ais BTy30B. B 4-x uactsax.U.l. Jluneiinas anreOpa u
OCHOBBI MaTeMaTHuyeckoro aHanusa: Yueb. [Tocobue ns Bry3os/ bonros B.A., [lemunosuub.I1., Ebumon
A.B. u np.. [lox o6m. Pen. A.B. Ebumona u b.I1. JlemunoBuua — 3-e u3n., ucnp. M: Hayka. ['n. pen.
®uzo6-mar. Jlut., 1193. — 480 c.

6.1.10upoxos JI.B., SA6nonckuii I.B. uddepennmansupie ypaBHEHUS U YpaBHEHUS B YaCTHBIX
IIPOM3BOJHBIX. YueOHoe nocobue. PexomennoBano YMO no marematuke- Apsamac: AI'TIH, 2006 -
116¢

6.2 JlonoiHuTeIbHAS JIUTEPATypa

6.2.1 bexnemumies /[.B. [lononHuTensHbIe TNIaBbI TMHEHHON anreOpsl. YuebHoe nocobue. - CIIO.:
Jlanb, 2008 - 496¢.

6.2.2 BacunweBa A.b., Mensenes ['.H., TuxonoB H.A., Ypasrunsauna T.A. {uddepenmnansusie u
MHTErpalbHble YPaBHEHUS, BapHAIlIOHHOE MCUUCIEHHE B MpuUMepax U 3anadax - M.:@usmarnut, 2005,
2003 - 432c.

6.2.3 Bnagumupo B.C. Xapuno B.B. YpaBHenus maremaruyeckoil ¢u3uku. Y4eOHUK s
BY3o0B. - M.: ®usmatiut, 2003 - 400 c.

6.24 Unpun B.A. OcHoBbl Maremaruueckoro ananmuza. 4.1 VYueOnuk. PexkomeHoBaHO
MunucrepctBoM o6pazoBanus PO - M.: duzmatnut, 2008, 2002 - 648c.

6.25 Unpbun B.A. Ilozask O.0. OcHoBbl MaTemaTHdyeckoro aHaimza. Y.2 VY4eOHUHK.
PexomennoBano MunucrepctBoM oOpazoBanust PO - M.: duszmariur, 2009 - 464 c.

6.2.6 KpacnoB M.JI., Kucenes A.U., Makapenxo I'.W., llluxun E.B., 3ansnun B.W. Bes Beicmas
Matemaruka. T.5 Yuebnuk. PekomennoBano MunucrepctBom obpazoBanus PO - M.: JIKI,2007, 2002 -
296c¢.

6.2.7 Maptuncon JI.K. Manos F0.U. luddepenumanbupie ypaBHEHUSI MaTeMaTUYECKON (DU3HKH..
VYuebnuk st BY3oB. mox pen. 3apyouna B.C. - M.: MI'TY, 2002 — 368 c.



6.3 MeToauYeCKHE YKa3aHHUs, PEKOMEHJAlUd U Jpyrue MaTepuaibl K
3aHATHAM

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

6.3.2 UnrerpupoBanue. Y.l1. KpaTHble HHTErpaibl U UX MPWIOKEHUA. MeToauuecKue yKa3aHUsl.
Cocr.: H.IO. 3r03uHa. - Apzamac: Accouunanus yuensix, 2007 - 32 c.

6.3.3 Bapuantsl pacueTHO-Tpaduueckux 3amaHuii mo kypcy "JluneiiHas anrebpa". COOpHHMK
TUTNOBBIX 3aJlaHui 1O Kypcy JluneitHas anreOpa anst crynd. Bcex (opM OOy4eHHUS M CIEUATbHOCTEH.
Cocrt. H.1O. 3r03una, O.B. Jlemena. - Apzamac: AIIM HI'TY, 2010 - 32c.

6.3.4 MeTtoauyeckne yKa3aHHs [0 BBIIOJIHEHUIO pacueTHO-rpaHUuecKux 3aJaHuil MO0 Kypcy
"Jluneiinas anredpa’. Mertoauyeckue ykazaHUs IS CTYZ. BCeX crer. U Bcex ¢opm oOyueHus. Cocr.
H.IO. 3r03una, O.B. Jlemena. - Apzamac: AIIKM HI'TY, 2010 - 16c.

6.3.5 @yHKIMM OJIHOM NEpeMEHHOH (Ipeaenbl U Npou3BoAHbIE). Meroanueckue ykasanus. Cocr.
3to3una H.YO., Jlemesa O.B. — Ap3zamac: AIIN 2008.- 49c.

6.3.6 PacuerHo-rpadmueckue 3amaHus TO pa3gedy Marematuku «Psapy  Mertoauueckue
ykazanus. Coct. 3ro03una H.1O. — Apzamac: AIIN 2011 - 80c.

6.3.7 duddepenunansusie ypaBHeHus» Meronnyeckue ykazanusa. Cocrt. 3ro3una H.IO., -
Apzamac: AIIH, 2010 - 60c.

6.3.8 BapuanTtsl pacueTHo-rpaduueckux 3aganuii mo teme: «Heonpenenenuslii uaterpam». Yactob
1: YuebHo-meroauueckoe mocoOue A CTyIAeHTOB Bcex creuuaiabHocTel. Cocrt. 3rozuna H.IO.,
Tioppmuna M.B. - HI'TY um. P.E. AnekceeBa, 2016 — 60 c.

6.3.9 Bapuantsl pacueTHO-rpadUUECKUX 3alaHuii 110 TeMe: «OnpeaeneHHbil uarerpam». Yacts 2:
Y4eOHo-MeToAnYeCKOe Tocodue s CTyIeHTOB Beex cnenuanbHoctel. Coct. 3to3una H.1O., Troppmuna
M.B. - HI'TY um. P.E. Anekceesa, 2016 — 58 c.

6.3.10uTerpupoBanue (QyHKIUNA ONHOM NEWCTBUTEIHHON MEPEMEHHOI: Y4eOHO-MEeTOANYECKOe
nocobue A cTyAeHTOB Bcex crneuuanbHocTed. Coct. 3to3una H.1O., Troppmuna M.B. - HI'TY um. P.E.
AnexkceeBa, 2016 — 65 c.

6.3.11BapuanTsl pacyeTHO-Tpadudeckux 3aganuii mo kypcy «Jluddepennmanbapie ypaBHEHHUS:
VY4ebHo-MeToIMuecKoe mocodue st CTyAeHTOB Beex cnenuainbHocTeld. Coct. Troppmuna M.B. - HI'TY
uM. P.E. Anekceesa, 2016 — 70 c.

7. UH®OPMALIMOHHOE OBECINEYEHHUE JUCHUIIJINHBI

7.1 IlepeyeHb pecypcoB HUHPOPMALUMOHHO-TEJEKOMMYHUKAIlMOHHOM CeTHU
«HTEpHET», HEO006XO0AUMBIX JJisi OCBOEHMA [UCLUIVIMHBI (MOAyJ/if), BK/JIKYas
3JIEKTPOHHbIE OMG/IMOTEeYHble U UHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

7.1.1 DnexTpoHHO-OnMOnMoTeuHass cucrema wuznarenbcrBa «[PRbooks». Pexum pocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEYHass  cucTeMa  u3gaTtenbceTBa  «Jlawby.  Pexum  moctyma:
https://e.lanbook.com.

8. OBPA30BATEJ/IBHBIE PECYPCbI AJI1 UHBAJINA0B U JIAL] C OB3

B  Ttabmuue8.1 ykazaH mepedyeHb 00pa3OBaTENbHBIX  PECYpCOB, HMMEIOIMHUX  (OPMBI,
alanTHPOBAHHBIE K OTPAHUYCHUSAM 370POBBS, 4 TAKXKE CBEICHUS O HAIMYMU CIIEUABHBIX TEXHUUECKUX
CpC€aACTB 06y‘IeHI/I${ KOJIJICKTUBHOTO U MHAWBUAYAJIBHOT'O IMOJIb30BAHUA.


http://www.iprbookshop.ru/
https://e.lanbook.com/

Tabnuua 8.1 — O6pazoBarenbHbIE pecypchl Ui HHBATUAOB U jui ¢ OB3
[Tepeyennr oOpa3oBaTEIBHBIX PECYPCOB, CaeneHus 0 HAIMYNH CIIENIHAIBHBIX TEXHUUECKUX
MPUCTIOCOOTICHHBIX ISl UCTIOJIb30BAHHUS CpenCTB 00yUeHHUs KOJUIEKTUBHOTO M HHIUBUyaTbHOTO
uHBamuaaMu 1 unamu ¢ OB3 OJIL30BAHUS
Crnennansaoe moomisHoe npuiioxkenue |PR BOOKS
DBC «IPRbooks» p

WV-Reader
CuHre3arop peun, KOTOPbIH BOCIIPOU3BOINUT TEKCTHI

9BC «Jlaaby»

KHHUT 1 MCHIO HaBUT'allUN

9. MATEPUAJIbBHO-TEXHUYECKOE OBECITEYHEHHUE, HEOBXOJAUMOE /1A
OCYILIECTBJIEHHNA OBPA3OBATEJ/IBHOI'O ITPOLECCA 110 AUCLOUIIJIMHE
(MOAYJIIO)

YueOHble ayqUTOpUW Ui TPOBEACHUS 3aHATUH 1O JUCHMIUIMHE (MOIYIIO), OCHAIICHBI
000pyIOBaHUEM M TEXHUUYECKUMHU CPEICTBAMU 00yUEHUSI.

B Tabauue 9.1 nepeuncieHs:

- yueOHbIE ayIUTOPUU JJIsi MPOBEACHUS YUEOHBIX 3aHATHI, OCHAIllEHHbIE OOOpPYIOBAaHUEM H
TEXHUYECKHMU CPEACTBAMH 00yUEHUS;

- IOMEIICHHUS JIJIS1 CAMOCTOSITENIbHOM pabOoThl 00YUaOIIUXCsl, KOTOPbIE OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBbIO MOJAKIIOUeHusi K cetu «MHTepHer» u oOecriedeHHEeM JOCTylla B
ANEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbuyto cpeny AIIM HI'TY.

Tabmuma 9.1 — OcHaleHHOCTh ayJUTOPHUI U MOMEIIEHUH 71 TIPOBEACHHUS 3aHATHI U CAMOCTOSTEIbHOM
pabOThI CTYICHTOB 10 TUCIUTUIHHE (MOJTYITIO)

HaumenoBanue ayuTopuii 1 IOMEIEHUH
JUTSl IPOBEJICHUS 3aHATHI U
CaMOCTOSITeJIbHON paboThI

OcHaleHHOCTh ayJUTOPUIN U TIOMEIICHHI ISl POBEICHUS
3aHATUN U CAMOCTOSITEIHHOM Pa0OThI

210 - YueOnast aynuTopust
r. Ap3zamac, yn. Kanuauna, nom 19

Jlocka menoBas,
pabouee MecTo mpenoaaBaTes,
48 mocaI04YHbIX MECT

212 - YuebOHas aynuTopust
r. Apsamac, yi1. Kanuauna, gom 19

Jlocka menoBas,
Croun anis penioa. (1 mir.),
ITocagounsIx MecT - 64

218 - YuebHas MynbTUMEINHHAS
ayaUTOpUs
r. Ap3amac, yi. Kanuauna, gom 19

[TK(c mogkmouenneM k uaTepHETY ) 6aze Pentium
7500/2x1024Mb/500Gb/ADS2;

[Ipoexkrop ACER X138 WH OLP3700Lm 20000:1 - 1 mr.;
OkpaH 1/mpoekropa - | mr.;

Axyctuueckas cuctema - 1 mirt.;

MOCaZ0YHbIX MeCT - 48;

pabouee MeCTO MpenoaaBaTes

228 - YuebHas ayauropus
r. Ap3amac, yi1. Kanuauna, nom 19

Jlocka memnoBas,
pabodee MecTo mpernoaaBaTers,
IIOCAJIOYHBIX MECT -82

039 - YueGnas ayauropust
r. Ap3amac, yi. Kanuauna, gom 19

Jlocka aymuTopHasi MeJIOBas;
pabodee MeCTo MpernoaaBaTels;
28 MocaOuHbIX MECT CTY/ICHTOB

037 - Yuebnas ayauropust
r. Ap3amac, yi. Kanuauna, gom 19

Jocka menoBas,
CTOJI TTPETOIaBaTells,
60 mocaToYHBIX MECT

320 - YuebHas MynbTUMEINIHAS
aynuropus r. Ap3zamac, yn. Kanununa, 1om
19

Jlocka MarHUTHO-MapKepHasd;
MynpsTumenuiinelii mpoekrop BENQ;
OKpaH;

Kommnerotepsr PC Intel® Core™ i3-10100/256SSD/SRAM - 14

wT; [Tocamounbix MecT - 34

316 - KabuHeT caMOrmoArOTOBKH CTYACHTOB
r. Ap3amac, yin. Kanuauna, gom 19

paboumx MecT cTyaeHTa — 26 1IT;
ITK, ¢ Beixomom Ha TeneBu3op LG - 1 mT.




HaumeHoBanue aynuTopuil 1 MOMEIEHUN
JUTSl IPOBEJICHUS 3aHATHI U
CaMOCTOSITENILHOU PabOThI

OcHalleHHOCTh ayIUTOPHI U TOMEIEHU ISl IPOBEICHUS
3aHATHNA U CAMOCTOSATEIHLHON pabOThI

IIK ¢ nogxiro4eHueM K UHTEPHETY -SIIT.




10. METOAWYECKME PEKOMEH/JALIMY OBYYAIOLIMMCS 10 OCBOEHHIO
JUCLUIUIMHBI (MOAYJIA)

10.1 O6uMe MeToAMYECKHE PEKOMEHAalMU AJIsl 00y4YaloUMXCs M0 OCBOEHUIO
AHUCIMILJIMHBI, 06pa30BaTe/ibHbIe TEXHOJIOTHH

JucuumnimHa peanusyercs MOCPeICTBOM IPOBEICHUS KOHTAaKTHOM paboThl ¢ 00ydarouuMHCs
(BKJIIOYaAs MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITENIbHON pa0dOoThl 00ydaromuxcs u
MIPOMEXYTOUHOI aTTecTaluu.

KonrakTtHass paboTa mNpOBOAWUTCS B AayAWTOPHOH M BHEAYTUTOPHOH (Qopme, a Takxke B
AJICKTPOHHONW HWH(GOPMAIIMOHHO-00pa3oBaTeibHOM cpene uHcTUTyTa (mamee — DOWMOC). B cioydae
MIPOBE/ICHUSI YacTW KOHTAKTHOM paborel mo auciumuimHe B DMOC (B COOTBETCTBUM C pacHHCaHUEM
Y4eOHBIX 3aHATHI ), TPYJA0EMKOCTh KOHTaKTHOU padoTa B DMMOC sKBUBaJIEHTHA ayIUTOPHOM padoTe.

[Tpu mpenogaBaHuM AWMCHUILIMHBI MCIIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTeNbHbIE TEXHOJIOTHH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYACHTOB MPU OCBOCHHM MaTepuaia Kypca U MPeJoCTaBUTh UM
BO3MOKHOCTh 3()(peKTUBHO peaTn30BaTh Yachl CAMOCTOSATEILHON PabOTHI.

Bech nekmoHHbIN MaTeprall Kypca, a Takke MaTepHalibl JUIsl IPAKTUYECKUX 3aHSITUN HAXOSITCS B
cobomaom npoctyrie B CIIO MOODLE Ha ctpanunie kypca mo azapecy: https://sdo.api.nntu.ru/coursen
MOTYT OBITH MPOPabOTaHbl CTYJEHTAMH 10 YTCHHS JICKIIUNA B XOJI€ CAMOCTOATEIbHONU paboThl. ITO JaeT
BO3MOXXHOCTh OOCYIUTh MaTepHall CO CTYAEHTaMHU BO BpeMs YTEHHUS JIEKIHMH, aKTUBUPOBATH HX
JesITeNIbHOCTD IPH OCBOCHUH MaTepHara.

Ha gexumsx © NOpakTUYECKUX 3aHATUSAX  PEATU3YIOTCS HHTEPAKTUBHBIE TEXHOJIOTHH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXKICHHUS, HCIOJIb3YyeTCSd JHMYHOCTHO-OPUEHTUPOBAHHBIM MOJXO/,
JUCKYCCUOHHBIE TEXHOJIOTUHM, TEXHOJIOTMM paboThl B MajblX TIpyNNax, 4YTO IO3BOJSIET CTYAEHTaM
MIPOSIBUTH €051, MOTYYUTh HABBIKH CAMOCTOSITEIbHOTO U3YUYEHHUsI MaTepuala, BBIPOBHITh YPOBEHb 3HAHUI
B IpymII€.

Bce BoIpochl, BO3HUKIIUE MPU CAMOCTOSITENIFHOM padoTe HaJl JIOMAIHUM 3a/laHueM, MOAPOOHO
pa3duparoTcs Ha NPAKTUYECKUX 3aHATHIX W JIEKIUsAX. [IpoBOmsATCS MHIMBUAYaJTbHBIE W TPYIIIOBBIE
KOHCYJIbTAIIMH C UCIIOJIb30BAHUEM, KaK BCTPEY CO CTYACHTAMHU, TaK U COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopym, dat, BHyTpeHHsst anekrponHas moura CZIO MOODLE.

Wuunuupyetcss akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JIF0OBIX BOMPOCOB MO MaTepHaly,
MPaKTUKYETCS NHIUBUAYaIbHBIA OTBET HA BONPOCHI CTYACHTA.

Jlnis OlleHKH 3HaHWM, yMEHUI U ypOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUH B MIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CUCTEMAa KOHTPOJISI M OLIEHKH YCIIEBA€MOCTH CTYIEHTOB, IIpe/ICTaBICHHAasl B Ta0M.
5.1. IIpomexyTo4Has aTTecTanus MPOBOAUTCS B (OpMe 3aueTa C UCIOIb30BAHUEM CHUCTEMBI KOHTPOJIS U
OIICHKU YCTIEBAEMOCTH CTYJIEHTOB, IIPE/ICTABIICHHON B Ta0. 5.2.

10.2 MeToau4yecKue yKa3aHUA AJIS 3aHATUMI JIEKIIUOHHOI O TUIIA

HGKIII/IOHHI)II\/JI KypC npcamnojara€t CHCTCMATU3UPOBAHHOC H3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IniaHa. B X0A€ JICKIMOHHBIX 3aHATHH PaCKpbIBAOTCA 0a30BbIC BOIIPOCBHI B paMKax
Ka)I(ZIOfI TEMBI JHUCIMITIINHBI. O003HaYAIOTCS KITIOUEBEIC ACIEKTHI TEM, a TaKXKXE JOCIar0TCA aKICHTbI Ha
HanOoJIee CIOKHBIX M BAXKHBIX ITOJOXKCHUIX HN3y4yacMoOro marcpuajia. MaTepI/IaHLI J'IeKI_[I/Iﬁ SABJIAIOTCA
OCHOBOM JJIs1 IIOATIOTOBKH 06yqa}01u1/1xcs[ K TMPaKTHYCCKUM 3aHATHAM UM BBIIIOJIHCHUA SaI[aHHfI
CaMOCTOSITEILHON pa60TBI, a TaKXE K MCPOIPUATHUAM TCKYLIECTO KOHTPOJIA YCIIEBACMOCTU U
HpOMe)I(YTOqHOﬁ arTeCTalivy 1o JUCHUIIIINHE.

10.3 MeTtoauyecKkue yKaszaHMA IO OCBOEHUK [JUCHUMIUIMHBI Ha 3aHATHUAX
NPaKTU4YEeCKOro THMa

[IpakTHdeckue 3aHATUS TPEACTABIAIOT COOOW JETanM3alyio JIEKIIMOHHOTO TEOPETHYECKOro
Marepuana, IpoBOJIATCA B LENAX 3aKPEIUIEHHS Kypca M OXBaThIBalOT BCE OCHOBHBIE pa3zeinbl. OCHOBHOM
(dbopmoii MpoBeZieHUsI MPAKTUYECKUX 3aHATUH sABJsieTCss 00CyKIeHne Hauboiee MpoOJIEMHBIX U CIIOKHBIX
BOIIPOCOB I10 OTJEJIbHBIM TEMaM, a TAK)KE pellieHue 3a7a4 U pa300p NpUMEpPOB B ayJUTOPHBIX YCIOBHUSX.



[TpakTHdeckue 3aHITHs 00€CIICYNBAIOT:

- POBEPKY ¥ YTOYHECHUE 3HAHHUH, TIOTyYCHHBIX HA JICKIUSX;

- pa3BUTHE YMEHUIN M HABBIKOB TUCKYCCHOHHOTO OOCYXKIACHHUS BOIPOCOB 0 y4eOHOMY MaTepHaty
JTUCITUTITUHBI, BRIPAOOTKH COOCTBEHHOM MO3UIIUHU 110 aKTyaJIbHBIM BOIIpOcaMm (mpodiieMam);

- [DOABEACHUE HUTOI'OB 3aHATUN (pe3yﬂBTaTbI TCCTUPOBAHHA, TOTOBHOCTH OTYCTOB IIO
MPAKTUYECKUM 3aHSTHSIM, TOTOBHOCTh JOMAIIHWUX 33JJaHWW, BBITIOJHEHHBIX B XOJI€ CAMOCTOSTEIHHOMN
paboThI).

10.4 MeToau4ecKue yKa3aHUs [0 CAMOCTOATE/IbHOM paboTe 00y4aIUXCA

CamocrosTenpHas paboTa oOecreunBaeT MOAroTOBKY 00y4JaloIerocs K ay IMTOPHBIM 3aHSATHIM U
MEpPOIPUATHSIM TEKYIIEr0 KOHTPOJS M IMPOMEXKYTOUHOH aTTecTalMu [0 H3y4aeMOW JAMCLUILIHHE.
Pe3ynbTaThl 3TON MOATOTOBKH MPOSBISIOTCA B aKTUBHOCTH OOYYalOIIErOCs Ha 3aHATHUSAX U B KAa4eCTBE
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUM U IpYrux (OpM TEKYIIEro KOHTPOJIS.

B mpouecce camoctosiTensHOW pabOTHl PEKOMEHIYETCS MPOpadOTKa MaTepUaNIOB JIEKIHMHA I10
Ka)KJIOH TPOWJIEHHON TeMe, a TakKe M3ydeHHWE OCHOBHOM Y4eOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
JUTEpaTyphl, IPEACTABICHHON B pa3zene 6.

s BBITIOJIHEHUSI CaMOCTOSITENIBHOM pPaOOThl MPU HM3YyYEHUH AUCHUUIUIMHBI CTYIEHTHI MOTYT
MCTIOJIB30BATh CIEIHATM3UPOBAHHbBIE ayAUTOpUH (cM. Tadi. 9.1), 060pyaoBaHUE KOTOPBIX 00ECIIeUnBaET
noctyn yepe3 «VHTepHET» K AIIEKTPOHHOH HH(POPMAIIMOHHO-00pa30BaTENbHON Cpefie WHCTUTYTa H
AJIEKTPOHHOW OHMONMMOTEYHON cHcTeMe, TI/Ie pacrojlaralorcsi y4deOHble W y4eOHO-METOIUYECKHE
MaTepuasbl, KOTOPbIE MOTYT OBITh UCIIOIB30BAHBI JISI CAMOCTOSITEILHON paOOTHI.

Jlist oOydaromuxcsi 1mo 3a09Hoi (hopMe 00ydeHHUsI CaMOCTOSITeNIbHAsT padoTa SBISICTCS OCHOBHBIM
BUJIOM Y4€OHOM NEATEIbHOCTH.

10.5 MeToau4ecKHe yKa3aHMs MO0 06ecrieYeHUI0 06pa3oBaTeJIbHOr0 mpouecca

1. Meroanueckue peKOMEHIAMM 10 OpraHu3alud ayAuTOpHON paboThl. [IpuHsATEI YueOHO-
metonudeckuM copetoM HI'TY um. P.E. Anekceesa, npotokosn Ne 2 ot 22 anpenst 2013 r. DaeKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauueckre peKOMEHAAIMH 110 OPraHU3alK U TUIAHUPOBAHUIO CAMOCTOATEIBHOU paboThI
cTyaeHToB no aucuumuinHe. [Ipunsatel Yue6HO-meronnuyeckuMm coBerom HI'TY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nmocodbue«lIpoBenenne 3aHsATHH ¢ TPUMEHEHWEM WHTEPAKTHUBHBIX ()OPM U METOJIOB
o0yueHus», EpmakoBa T.1., HMBamkun EIL., 2013 T. DNEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YyeOHoe mnocoOue«Opranuzanusi ayAMTOPHONM paboThl B 00pa30BaTENbHBIX OPraHU3aLUAX
BhIciiero  oOpazoBanusi», MBamkun E.I'., Xykxosa JLII., 2014 r. DnekTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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