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1. OEJIM U 3AJAYN OCBOEHUSA AUCHUITIJIIMHBI (MOAYJIA)

1.1. ]_IeJ'IBIO OCBOCHHA OUCHUILUIMHBI SABJISACTCA OBJIAACHHUC CTYACHTAMH OCHOBHBIX MMOHATHH
BBICIIICHI MaTeMaTHKH M MaTeMaTHYCCKHX METOJ0B HCCJIICAOBAaHUA, a TAKXKE BBIpa6OTKa Y HUX HABBIKOB
PCHICHMA THUIIOBBIX 3a/1a4.
1.2. 33,[[3‘{6171 OCBOCHUS ABJIICTCA (bOpMI/IpOBaHI/IC CIIOCOOHOCTH HCIIOJL30BaTh MaTeMaTHYECKUN
arrapar ajid peucCHua 3aaa4 HH)KGHGpHOfI ACATCIIBHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

YueOnas aucuuminuHa (Mmoxynb) b1.b.10. Martemaruka BKkiIIOYeHa B 00s3aTelNbHBIA MEpeYeHb
JUCIHUIINH 0053aTelIbHOM YacTH 00pa30oBaTeIbHOM MPOrpaMMbl BHE 3aBUCUMOCTH OT €€ HaIlpaBJICHHOCTH
(mpodmst). qucuurummua peanu3yercss B coorBercTBUH ¢ TpeboBanusimu PI'OC, OIl BO u VII, mo
HanpasneHuto noarotoku 11.03.02 MupokoMMyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBA3H.

Hucuurnnuna 0a3upyeTcss Ha CIEAYIOUUX AUCIUIUIMHAX: MaTeMaThKa B 00BbEME Kypca cpemaHei
IIKOJIBL.

PesynbTarel 00y4eHHsI, TIOTyYSHHBIC MPU OCBOCHHWH AWCIMILIUHBI, HEOOXOAUMBI MPH U3YYCHUU
cnenyromux aucuuruind dusnka, Teopus BeposaTHOCTe, OCHOBBI TECOPUU LICTICH.

PabGouas mporpamMma mucuuriinHbl «MareMaTtuka» JUisi MHBAIMAOB W JIMI] C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbsI pa3padaThIBaeTCcs HHIUBUIYATbHO C Y4ETOM OCOOCHHOCTEH MCUX0(PHU3NIecKoro
Pa3BUTHS, UHINBUTYAbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/TOPOBbSI TAKUX 00yUYaIOIIUXCA.

3. KOMIETEHIIUU OBYYAIOLIEI'OCsl, ®POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA JTUCHUIIJIMHBI (MO Y JIA)

Tabnuua 1. - PopMupoBaHre KOMIETCHINH TUCUMIUIMHAMU OYHOM OopMBl 00YUeHUs

HaumenoBauue Cemectpsl, GOpMUPOBAHUS JUCIIUITITUHBI
JHMCLHTUIAH, (OPMHPYIOIIIX Komnerentuu 6epyTcst 3 Y4eOHOTO M1aHa Mo HaIllpaBJICHUIO NOATOTOBKU OakanaBpa
b
KOMIIETEHIIHIO /crenuancTa/MarucTpay
COBMECTHO 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8
OIIK-1
Matemaruka

JlMckpeTHas MaTeMaTHKa
Teopus BeposiTHOCTEN U
MaTeMaTHdecKast
CTaTUCTHUKA

Puszuka

OCHOBBI TEOpHH TeTIeH
OO611ast TeOpHst CBSA3H
Merpoinorus,
CTaHAapTH3aALUS U
cepruduxanys B
MH()OKOMMYHHKAIHAX
BeimosiHenue u 3amumra
BKP

O3HaKOMHTENbHAS
IpaKTHKa




HanmenoBanue
JTUCTIHATUIAH, POPMHUPYIOMIHAX
KOMIIETEHIIHIO
COBMECTHO

CemecTpsl, JOPMHUPOBAHUSI TUCIUTUTAHBI

Komnerenmim 6epyrcs n3 Y4eOHOTo II1aHa 1o HaIpaBJICHUIO IOATOTOBKY OakanmaBpa

/cnenManmcTa/MarucTpay

t |

2

3|4‘5|6

| T [ °

OIIK-4

Maremaruka

Teopus BeposiTHOCTEN U
MareMaTudeckas
CTaTUCTHKA

OCHOBBI TeOpHH IieTel

MNuxenepHas
KOMITbIOTEpHas rpaduka

HayuHno-uccnenoBarensckas
pabota

Beinonnenue u 3amura
BKP




4. NMEPEYEHbB NINAHUPYEMbIX PE3YJIBTATOB OBYYEHWA MO ANCUUTTTIMHE, COOTHECEHHbIX C
NMNAHUPYEMbIMA PE3YJIIbTATAMW OCBOEHKA OlNBO

Tabnuma 2. - [lepeueHs MIaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS MO TUCHUIUIMHE, COOTHECEHHBIX C TNIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHS

Koa n HauMeHoBaHue

Koa 1 HaumeHoBaHue

OueHoYHbIE CPeICTBA

KOMITETeHIIH HHIMKATOPA JOCTUKEHHS] IInanupyemsie pe3yJbTaThl 00y4eHHUs MO JUCHUILIMHE Texkyuiero IIpomeskyTOUHOM
KOMIETeHIIUH KOHTPOJIs aTTecTaluu
OIIK-1. Cnocoben HOIIK-1.1. ®opmynupyeT | 3HAThb: Ymern: Baaners: KonTponbHbie bunets! ans sx3aMeHa
UCIIOJIb30BATh MOJOXKEHHS, | (yHIaMEHTaJIbHbIC - OCHOBHBIE IIOHSTHS | - NPUMEHSTh - OCHOBHBIM paboThl,
3aKOHBI U METO/IbI 3aKOHBI IPUPOJIBI U Y TEOpPEMBI TEOPHH TEOPHUIO PSIOB IS MaTeMaTH4eCKHM TECTUPOBAHUE B
€CTECTBEHHBIX HaYK U OCHOBHBIE (pu3nUecKue u OTIpeJIeTIUTENEH, peeHus anmapaToM JJis pelieHust | cucreme E-
MaTEeMaTUKH ISl PEICHUs] | MaTeMaTHYeCKUE 3aKOHBI MaTpHIl U CUCTEM NPUKJIAHBIX 337124 NPUKJIAIHBIX 33134 learning.
3aj71a4 HH)KEHEPHOU JIMHEHHBIX (MOTIK-1.1); (MOTIK-1.1);
JIeSITEIIEHOCTH anredpanyecKux - pemaThb - anmnapaTom
YpaBHEHHH, CIeMaIbHbIe MIPUMEHEHHUS TEOPHU
BEKTOPHOH anreOpbl U | 3a7a4u, IPUMEHSS PsIOB, TEOPHH (PYHKIIUU
AHAJTMTHYECKOH 3JIEMEHTHI KOMIUIEKCHOTO
TeOMETPUH; TEOPUH BEKTOPHOTO MIEpEeMEHHOTO U
MHOXXECTB, NIPEJEJIOB | aHaju3a, TEOPHU OIEPaIMOHHOTO
noceioBaresibHocTel | QyHKIUK WCYMCIICHUS JJIs
u QyHkumii, KOMIUIEKCHOTO peLICHUs! PUKIIAIHBIX
nuddepeHIMaIbHOTO | IEPEMEHHOTO U 3a/1a4, pelIeHUs
W UHTErpalibHOTO OTIEPaAIIMOHHOTO CHeLHUaIbHBIX 337134
WCUUCIEHUS QYHKIMHA | UCUUCICHUS (MOTIK-1.1);
OJIHOM ¥ HECKOIBKHX (UOIIK-1.1). - HaBBIKAMH
NIepeMEHHBIX; TEOPHU UCIIOJIb30BaHMS

PsIIOB; TEOPUH
hyHKIIIH
KOMIUIEKCHOTO
MepEeMEHHOTO U
teopuun noist (MOIIK-
1.1).

9NIEMEHTOB TECOPHH OIS
NPH PEIICHUH
npohecCHOHANBHBIX
3agau (MOIIK-1.1).




KOI{ 1 HAMMCHOBAHHC

KO}I 1 HAUMCHOBAHHC

OueHo4YHBIE CPECTBA

KOMITeTeH I HHIMKATOPA T0CTHKEHUS IInanupyemble pe3yJbTaThl 00y4eHHsI 10 THCHUILTHHE Texkyuiero IIpome:xyTouHoit
KOMIeTeHIINN KOHTPOJIsSt aTTecTaluu
OIIK-4. Cnocoben NOIIK-4.1 Bribupaer 3HaTh: YMern: Baaners: KontponbHsle bunets! 11 sx3aMeHa
MOHUMATh MPUHINIIBI ONTHUMAJIBHBIH CI0CO0 - OCHOBHBIE - BEIOMpaTh - HeOOXO0IUMBIM paboThl,
paboTBl COBPEMEHHBIX pELIeHUs 3a]]a4K C YYETOM | JITOPUTMBI ONITHUMAJIBHBII METOJ] | MaTeMaTHYECKUM TECTUPOBaHHE B
HHPOPMAITNOHHBIX BO3MOKHOCTEH HCCIICIOBAHUSA pereHus HaBsikoM (MOITK-4.1). cucreme E-
TEXHOJIOTHH COBPEMEHHBIX ¢oyukuuit (MOIK- | mocraBieHHO#M learning.
HACIIONb30BaTh UX IS HH(POPMAIHOHHBIX 4.1); sagaun (MOIIK-4.1).
penreHus 3a1a4 TEXHOJIOTHH - CIIOCO0BI
npodecCHOHATLHON HUHTETPUPOBAHUS
IEATEIILHOCTH GbyHKUHH OHOMN 1
HECKOJIbKUX
MepeMEHHBIX
(MOTIK-4.1);
- METOJIBI
HUHTErPUPOBAHUS
GbyHKIMN
KOMIUIEKCHOU
MepeMEHHOMN
(MOIIK-4.1);
- CIIOCOOBI
HCCIICIOBAHUS
ps/10B Ha
CXOJIMIMOCTh

(MOTIK-4.1).




5. CTPYKTYPA U COAEP KXAHUME JUCIUIIJIMHBI

5.1 Pacnpenesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM pPadoT Mo ceMecTpam
OOm1ast TpyA0EMKOCTh IUCIUILTUHBI cocTaBisieT 13 3au.en. 468 yacos, pacnpeeseHue 9acoB 110
BUJIaM paboOT ceMecTpaM Mpe/ICTaBIeHO B Taluie 3.
Tabnuua 3. - Pactipenenenue Tpya0€MKOCTH JUCHMILUIUHBI IO BUAAM paboT Mo ceMecTpam

TpyroéMkocTh B yac

. Bcer B 1.4. mo cemecTpam
Bitn yeGuoit pagorer 0 Ne cem Ne cem No cem 3
yac. 1 2
@opMaT U3yYeHHus TUCIHUIIHHBI C MCIIOIH30BAHUEM JJICMEHTOB JICKTPOHHOTO
o0yJeHus

OO0masi TPyA0€MKOCTDb JUCITUTUTHHBI 648 252 216 180

10 y4eOHOMY TUIaHY

1. KonrakTHas padora: 251 106 72 73
1.1. AynutopHasi paboTa, B TOM 4ncJe: 238 102 68 68
3aHsTHs JeKunoHHoro Tuna (JI) 119 51 34 34
3aHSATHUS] CEMUHAPCKOTO TUTIA
(IpaKT. 3aHATUA U JP) 119 >l 34 34
naboparopusie padbots (JIP)
1.2.BHeayiuTOpHAsi, B TOM YHCJe 13 4 4 o)
KypcoBas padota (mpoekt) (KP/KII)
(KOHCYIBTAIUS, 3aIUTA)
TEKYIIHA KOHTPOJIb, KOHCYJIbTAI[UU T10 7 5 5 3
JUCITUTINHE
KOHTaKTHas paboTa Ha MPOMEKYTOTHOM 5 2 5 2
koHTpose (KPA)

2. CamocrosiTeannasi paéora (CPC) 235 92 90 53
pedepat/scce (moaroToBKa)
pacuétHo-rpaduueckas padora (PI'P) 9 36 18 36
(moAroToBKa)
KOHTpOJIbHAs paboTa
kypcoBasi pabora/mpoexT (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE U3YUEHHE Pa3/IeyIoB,
CaMOIIOATOTOBKA (TPOopaboTKa U TOBTOPEHUE
JIKIIORHOTO MaTepHaa i MaTepraia YICOHUKOB 145 56 79 17
U y4eOHBIX MTOCOOMH, MOATOTOBKA K
71a00PAaTOPHBIM H MPAKTUYCCKUM 3aHATHSIM,
KOJIJIOKBHYM H T.JI.)

IToaroroBKa K 3K3aMeHy 162 54 54 54




5.2. Copep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

Tabnuna 4-Coaep:kanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyembie Bun yuednoit
padoThI (4ac)
(KOHTpOJIMPYyeMBIe€) K = HaumeHnoBaHue Peammzanmna B | HaumeHoBanue
o A
pe3yabTaThI OﬁﬂTaKT"a” = g HCTIOJb3yeMBbIX paMKax pa3padoTaHHOTO
ocBoenusi:kon YK; paoora SR AKTHBHBIX H IpakTHYecKoii | DJIEKTPOHHOrO
HaumenoBanue pasnesnos, Tem = = 5 d Bup CPC
OIIK; IIK u - | ExR 8 ¢ MHTEePaKTHBHBIX MOArOTOBKH Kypca
N = °
HHIMKKATOPbI = 8“; § EE 8 : 0o0pa3oBaTe/bHbIX (TpynoeMKocTh | (TPYAOEMKOCTH
S .
JIOCTUKEHU S 5| 39| & § g - TEeXHOJIOTH i B 4acax) B 4acax)
Ll
KOMIeTeHIH i = | B & é. 8 ;
lcemecTp
OIIK-1. Pa3gen 1. DeMeHTH THHEHHON anTreOpsl
HOIIK-1.1.
ema 1.1. Oneparn Hax MaTPUIIAMH. - YTCHHE OCHOBHOH H TUTOPHAS
T 1.1.0 2 2 2 A
JIOTIOTHUTEIBHOM poBepoyYHas paboTa
JIUTEPaTyPhI
Tewma 1.2. Onpenenureny. 2 2 2 PaTypeL, N
PEKOMEHIOBAHHO 10
Kypey;
Tema 1.3. O6partHas mMaTpuIa. 1 1 2 . npopa6oTka
Tema 4. Cucrempl  JIMHEHHBIX | 2 2 2 JICKIMOHHOTO
anreOpanvdecKux ypaBHCHHA. Marepuana,
- perreHue
JTOMAIITHUX 3aJaHAN
Pa3gen 2. BexkropHas anreOpsl
OIIK-1. Tema 2.1. BekTopsl. 1 1 1 - YTEHHUE OCHOBHOH M | AyauTopHas
NOIIK-1.1. JIOTIOJTHUTENBHOM poBepoyYHast paboTa
Tema 2.2. CkanspHoe NpOU3BEACHUE 1 1 1 JIUTEPATYPHI,
PEKOMEHIOBaHHO 110
Tema 2.3. BekTopHOE NIpou3BeIcHUE 1 1 1 Kypcy,
- npopaboTKa
Tema 2.4. CMmenranHoe npousBeneHne | 1 1 1 JIEKIITMOHHOI'O
MaTepuaa,
- pelieHue
JOMAIIHUX 3aJaHUuHN
OIIK-1. Pa3nen 3. AHamuTHdeckasi reOMeTpus
MOIK-1.1. Tema 3.1. [Ipsimast Ha IIOCKOCTH ‘ 2 ‘ ‘ 2 ‘ 2 ‘ - YTEHUE OCHOBHOW M | AyauTopHas




Buasbl yueoHoii

Ilnanupyemble
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumenoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaumeHnoBanue pasienos, TeM = = = Bun CPC
OIIK; IIK u = - 2R S ¢ HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g E E g g & 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; § = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Tewma 3.2. [TnockocTh 2 2 2 JIOTIOTHUTEIHHOM mpoBepoyHas padora,
Tema 3.3. IIpsimasi B IpocTpaHCTBE 2 2 2 JIATEPATYPE, . PTP mo temam 1.1 -3.5.
Tewma 3.4. KpuBble BToporo mpsaka 2 2 2 PCKOMCH/IOBAHHOM 11O
Kypey;
Tema 3.5. IlpuBemeHue KpuBBIX | 2 3 1 . npopaboTka
BTOPOTO MpsjKa K KaHOHHYECKOMY JNEKIHOHHOTO
BUAY MarepHana;
Tema 3.6. IloBepxHOCTH BTOpPOTO | 2 2 2 - perenne
Hopsjka JOMAIIIHUX 3aJaHUuN
PI'P 18
OIIK-1. Paznen 4. [luddepennmaapHOe HCUHUCICHNE (PYHKITMH OTHOW IEPEMEHHOM
MOITIK-1.1. Tema 4.1. OyHKIIIH onHOM | 2 2 2 - YTEHUE OCHOBHOW M | AyJaUTOpHAS
nepeMeHHOH. OCHOBHBIE MTOHATHS JIOTIOTHUTENbHON IIpoBEpoYHast padboTa,
Tema 4.2. Mpenen | 2 2 2 JINTEpaTyphl, PT'P mo Teme 4.5.
TIOCJIE/I0OBATEIILHOCTH PEKOMEHIOBaHHOH 110
Tewma 4.3. [Ipenen pyHKITUN 4 4 4 KypcCy;
Tema 4.4. HenpepweiBHOCTE. Toukm | 2 2 2 - npopaboTka
paspsiBa. JIEKIIMOHHOTO
OIIK-4. Tema 4.5. [poussomHas. | 4 4 4 matrepualja,
NOIIK-4.1. Juddepennnann. - peieHue
OIIK-1. Tema 4.6. Teopembl 0|2 2 JIOMANIHAX 32 aHUH
HOIIK-1.1. JuddepeHnIupyeMbIx QyHKIUAX.
Tewma 4.7. IIpaBuno JlonuTans. 1 2 2
Tema 4.8. @opmyna Teitnopa. 1 1 1
Tema 4.9. UccnenoBanne ¢QyHKImiA ¢ | 2 3 4
MIOMOIIBIO TIPOU3BOHOM
PIP 18
OIIK-4. Pa3nen 5. ®yHKIIMYM MHOTHX ITEPEMEHHOK

10




Buasbl yueoHoii

Ilnanupyemble
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumenoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaumeHnoBanue pasienos, TeM = = = Bun CPC
OIIK; IIK u = .z | £ E S ¢ HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 8‘; E EE 8 E 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % Eg E ; § = i TeXHOJI0T Uil B yacax) B Yyacax)
KOMIIeTeH Ui = = el :'3 ;
NOIIK-4.1. Tema 5.1. OyHKOINM HECKOJBKUX | 2 1 1 - YTeHWE OCHOBHOW W | AyauTOpHas
OIIK-1. nepeMeHHbIX. OCHOBHBIE MOHSTUS JIOTIOJTHUTEIbHOU poBepoyYHas paboTa
HOIIK-1.1. Tema 5.2. YacTHBle TPOU3BOAHEIE, | 2 2 2 JUTEPATYPHI,
nosnHbld Tuddepeniman
Tema 5.3. @opmyna Teitnopa. 1 1 2 PEKOMEHI0BaHHOM 110
Kypcy;
Tema 5.4. be3ycioBHBINH U ycIOBHBIN | 1 1 2 - npopaboTka
3KCTPEMYM JIEKITHOHHOT O
Tema 5.5. Haxoxnenue skctpemyma | 1 1 3 Marepuania,
GyHKIMM ~ 2-X  NEpEeMEHHBIX  Ha - pelieHue
KOMITAaKTHOM MHOJKECTBE JIOMAITHHX 3adaHuH
Tema 5.6. I'paguenT, npomsBogHas mo | 1 1 1
HaIpaBJICHHUIO
HTtoro 3a cemecTp 51 51 |92
2 cemecTp
OIIK-4. Paznen 6. VnTerpanbHoe ncuuciaenue GyHKIMH OJHOM IIepeMeHHOM
MOIIK-4.1. Tema 6.1. [epBooOpa3zHas. | 2 1 3 - YTEHHE OCHOBHOM M | AyauTopHas
OINK-1. HeonpeneneHHblii nHTErpal JIOTIOJTHUTEIbHOU poBepoyHast paboTa,
MOIK-1.1. Tema 6.2. MeTo/Ibl MHTETPHPOBAHUS | 2 1 3 JIUTEPATYPEI, PI'P 1o Temam 6.1 -6.3.
Tema 6.3. Hnrerpuposanue | 4 4 5 PEKOMCHIOBAaHHOM 110
panyoHaabHbBIX, TPUTOHOMETPHUIECKHUX Kypcy;
Y HPPAITUOHATBHBIX (DYHKITHIA. - mpopaboTKa
Tema 6.4. OnpeeneHHbIN HHTErpall. 2 3 4 JIEKIUOHHOT O
Tema 6.5. [punoxenus 6 MaTepuala,
OIIPEJCIIEHHOr0 HHTErpala - pemeHue
Tema 6.6. HecobGcrBennble | 2 3 4 JIOMAITHUX 3a7aHAH
WHTETPAabI.
PI'P 18

Pa3nen 7. luddepennmanbubie ypaBHEHHS
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Maanupyembie Bunnl yueonoii
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumenoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaumeHnoBanue pasienos, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g E E g g & 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > g ; = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Tema 7.1. J. y. 1-ro mnopsaka. | 2 1 2 - YTeHWE OCHOBHOW W | AyauTOpHas
OCHOBHBIE TTOHATHS JIOTIOTHUTENbHON IpoBEpoYHast paboTa
Tema 7.2. OnHOpOIHBIC oy. | 2 3 3 JUTEPATYPHI,
Jluneitnple  n.y. l-ro  mopsaxa. PEKOMEH/I0BaHHOM 110
Ypauenust beprynnu. Kypcy;
Tema 7.3. JI.y. BbICHIUX IOPSAKOB. | 2 2 4 - TmpopaboTka JeK-
YpaBHEeHUsI, AOMyCKAIONIKE TTOPsAKa IIHOHHOTO
MaTepuana;
Tema 7.4. Jlumeitmple axy. c¢ |3 3 5 - penreHue
MOCTOSIHHBIMH K03(D(pMIIMEHTaMH. JIOMAITHHX 3adaHuH
Tema 7.5. CucteMsl 1.y. 1 1 3
OIIK-4. Pa3gen 8. UncnoBbie U QYHKIIMOHAIBHBIC PS/IBI
HOIIK-4.1. Tema 8.1. IlpusHaku cxogumoctd | 3 3 8 - YTEHUE OCHOBHOWU M | AyIauTOpHAas
OIIK-1. YHCIIOBBIX  PAZOB.  YCIOBHas | JIOTIOTHUTEbHON IpoBepoYHast paboTa
MOIIK-1.1. a0corOTHAsE CXOMMOCTb. JUTEpPaTypHl,
Tema 8.2. ®dyHKuUMOHANBHBIC psmbL | 1 1 2 PEKOMEHI0BaHHOM 110
O061acTh CXOJMMOCTH. Kypcy,
Tema  83. CremeHHele  pspgpl. | 2 2 4 - npopaboTka
JduddeperunpoBanue u JIEKLIHOHHOT'O
MHTErPUPOBAHUE CTETICHHBIX PSIJIOB MaTepHana,;
Tewma 8.4. Psan Teitnopa. 1 1 4 - peuenne
Tema 8.5. IlpumeHeHme creneHHBIX | 1 1 4 JOMAIIIHKX 3a1aHuit
psioB K MPUOIHKEHHBIM
BBIYHCIICHHSM.
Tema 8.6. Pan ®dypee. Psaaer Oypre | 4 4 8
JUISl YETHBIX U HEYETHBIX (YHKIHIL.
Hroro 3a cemectp 34 34 190
3 cemecTp
OIIK-4. Paznea 9. nTerpanbHoe ucumciaenue GyHKIHMH HECKOJIBKHX ITEPEMEHHBIX
HOIIK-4.1. Tema 9.1. [IBoiiHO#M HHTETpa | 3 | | 3 | 15 | - YTEHUE OCHOBHOW M | AyauTopHas
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Buasbl yueoHoii

Ilnanupyemble
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumenoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaumeHnoBanue pasienos, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHINKKATOPbI =1 g-g E E g g & 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > g ; = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIIETeH i = | S a é. s g
OIIK-1. Tema 9.2. TpoiiHoil nHTETpA. 3 3 1,5 | nonomHuTENBEHOM IpOBEpOYHast paboTa,
HOIIK-1.1. Tema 9.3. KpuBoHHeiiHbIe 4 2 JTUTEPATypPHL, } PI'P o teme 9.5.
MHTErpabl PEKOMEHI0BaHHOM 110
Tema 9.4. TloBepXHOCTHBIE MHTETpaNb | 4 4 2 Kypeys
IIEPBOTO M BTOPOTO POJIOB. DOPMyIIbI - npopaboTka
Octporpanckoro-I'aycca u Croxca. JIEKLIMOHHOI'O
Tema 9.5. DeMeHTHI TEOPUH OIS 4 4 2 Marepuana,
- peuenue
JIOMaITHHX 33JaHuH
PTP 18
OIIK-4. Pazgex 10. Teopust GyHKIHIT KOMIUIEKCHOTO TIEPEMEHHOTO
NOIIK-4.1.
OITK-1. Tema 10.1. KomiuiekcHbsle 4ucia, | 2 1 0,5 | - yTeHHe OCHOBHOH M | AyaUTOpHAS
NOIK-1.1. JeiictBus Hajg HUMH. KopeHp U3 JIOTIOJTHUTENbHON IIpoBepoYHast padboTa,
KOMIUIEKCHOI'O YHCJIA. JIUTEPaTypHl, PTP no temam 10.1 -
Tema 10.2. OyHKOIUU KOMIUIEKCHOTO | 2 2 0,5 | pexomenmosannoii mo | 10.7.
MIEPEMEHHOT0: OCHOBHBIC TOHSTHSI. Kypcy,
OneMeHTapHBIE byHKIMN - npopaboTKa
KOMIUIEKCHOTO MEpEMEHHOTO. JIEKIIMOHHOTO
Tema 10.3. TIpousBoanas. YcioBus | 2 2 0,5 | marepuana;
Kommu-Pumana. AHanutndeckas - pelcHue
(yHKIHS. JIOMAILHUX 3alaHui
Tema 10.4. Unrerpan ot ¢yHkuuu | 2 2 0,5
KOMIUIEKCHOTO MEPEMEHHOT0.
Tema 10.5. Psaapr Teitnopa u Jlopana. | 2 2 2
Tema 10.6. Knaccudukanus | 2 1 1
M30JIMPOBAHHBIX 0COOBIX TOYEK.
Tema 10.7. Beruersl. Bvruncnenne | 2 2 1
MHTETPAJIOB C TIOMOIIBIO BHIUCTOB.
Tema 10.8. [IpeoOpazosanue Jlamnaca | 1 2 1

M €T0 CBOMCTBA.
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Buasbl yueoHoii

Ilnanupyemble
(KOHTpOJIMpYyeMble) pabotsi (3ac) = HaumenoBanue Peanu3zaumsa B | HaumeHnoBanue
pe3yJIbTaThl KonraxrHas R HCNOJIb3YeMBbIX pamKax paspa6oTanHoro
ocBoennsi:kon YK; padora 5 = 3 AKTHBHBIX H IpakTHYecKkoii | DJIEKTPOHHOr0
HaumeHnoBanue pasienos, TeM = = = Bun CPC
OIIK; IIK u = U N I HMHTEePaKTHBHBIX IOATOTOBKH Kypca
HHANKKATOPBI =1 g-g E E g g & 00pa3oBaTeNbHBIX (TPynoeMKoOCTh | (TPYA0EMKOCTH
JOCTH/KEHUS % %g > ; § = 3 TeXHOJI0T Uil B yacax) B Yyacax)
KOMIeTeHIn i = |Sa é. s g
Tema 10.9. Pemenne | 1 2 1
mupQepeHINATbHEIX YpaBHEHHH |
cucTeM muddepeHanbHbIX
ypaBHEHHI ONepallMOHHBIM METOJIOM.
PI'P 18
Hroro 3a cemecTp 34 34 |53
Hroro nmo nucuuminHe 119 119 | 235
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6. TEKYLWW/ KOHTPOJb YCNEBAEMOCTU M MPOMEXYTOUYHAS
ATTECTAUNA MO NTOT'AM OCBOEHNA ONCLUUTMTIVNHDBI

Texymuit KOHTPOJIb OCYIIECTBIIETCS MO BCEM BHAAM Y4eOHOro TMpoliecca: YCTHOE
cobeceloBaHUE 10 TEeMaM JIEKIIMOHHBIX 3aHSATUM, BBINOJHEHHUE MPAKTUUYECKUX 3aJaHUM.
[TpoMeKyTOUHBIM KOHTPOJb MPOBOAUTCA B (OpME TECTUPOBAHMSI WM B YCTHO-TUCBMEHHOMU

dopme.

6.1. TumoBbie KOHTPOJIBHBIC 33J]aHUS WJIM MHBIC MaTEPHAIIbI, HEOOXOIUMBIC TSI OI[CHKH
3HAaHUM, YMEHUM U HABBIKOB U (MJIM) OMbITA JEATEILHOCTH JEATEILHOCTH OCBELIEHBI B pa3jelie
12.

NunuBuayanbHble NMPAKTUYECKUE 3aJaHUsl W BOMPOCH ISl TEKYIIETO KOHTPOJS IO
TEOPEeTUUECKOMY MaTepuany Xpausarcs Ha kadenpe «lIpukinagnas marematuka» ayn. 1204 mo
anpecy H.HoBropon, yin. MunuHa, 24 1 HaXoAsSTCsl B CBOOOTHOM JIOCTYTIC.

TecTbl A1 IPOMEXYTOUHOTO KOHTPOIIs chopMupoBaHbl B cucreme E-learning u Haxomasrcst B
CBOOOIHOM JOCTYTIC:

https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/5804
https://edu.nntu.ru/quest/question/list/subject id/1475/quest_id/4769
https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/1668
https://edu.nntu.ru/quest/question/list/subject id/798/quest id/1343
https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/1348
https://edu.nntu.ru/quest/question/list/subject id/798/quest id/1919
https://edu.nntu.ru/quest/question/list/subject_id/798/quest id/1817
https://edu.nntu.ru/quest/question/list/subject id/798/quest id/1674

6.2 OnucaHue nokasaTtenen U KpUTepueB KOHTPONA yCcrneBaeMoCTU, onucaHue
LWKan oueHUBaHusA

Tabnuma 5. - [Ipu Tekymiem KOHTpoJie (KOHTPOJIbHBIE HEJIETN) U OIEHKA BHIMOJTHEHUS
KOHTPOJIbHBIX paboT

IIxana Ik3amen/
. 3ager
OlLlcHUBaHHUS 3adeT ¢ OEHKOH
40<R<=50 OTInYHO
30<R<=40 Xopouio 3a4er
20<R<=30 VY 10BJIETBOPUTEITHHO
O<R<=20 HeynosnerBopurenbHo HE3a4yeT
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https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1668
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1343
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1348
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1919
https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1817

Tabmuia 6. — Kpurepuu orieHuBanus pe3ynbrara 00y4eHus M0 TUCIUILUIMHE U IIKaJla OIICHUBAHUS

KOII U HAMMCHOBAHHUE
KOMIIETCHIIUH

KOZI U HAMUMCHOBAHHEC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Ouenka
«HEeyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT Max PEUTUHIOBOU
OLIGHKU KOHTPOJIS

Orenka
«YHAOBJIETBOPUTEIbHO» /
«3a4TEHO»
60-74%

OT Max PEUTUHTOBOU
OLICHKU KOHTPOJIS

OreHka
«xopomo» /
«3aYTEHO
75-89%

OT Max PEUTUHIOBOU
OIIGHKU KOHTPOJIS

OreHka
«OTJIMYHO» /
«3aYTEHO»
90-100%

OT Max PEUTUHIOBOU
OIIGHKU KOHTPOJIS

OIIK-1 Crocoben
HCIIOJNIE30BATh MOJIOKEHNUS,
3aKOHBbI U METO/bI
CCTCCTBCHHBIX HayK u
MaTeMaTHKH IS PEIICHHUS
3a/1a4 MHKEHEPHOM
JIEeATENBHOCTH

OIIK-4. Cnocoben
MOHUMATh MPUHIIUTIBI
paboThI COBPEMEHHBIX
HHPOPMAIIHOHHBIX
TEXHOJOTUHN U
HCTIOJIb30BaTh UX IS
peleHus 3aaa4
po¢eCCHOHATBHOMN
JIESITEIbHOCTH

HOIIK-1.1. ®opmynupyer
(byHIaMeHTalIbHbIe 3aKOHBI
MIPUPOJIBI U OCHOBHBIE
¢dusnyeckue u
MaTeMaTHIeCKHE 3aKOHBI

HOIIK-4.1. Beibupaer
ONITHMANIBHBIH c1I0CO0
peLIeHus 3a]]a4H C YUYETOM
BO3MOXHOCTEHN
COBPEMEHHBIX
nH(pOpMaLMOHHBIX
TEXHOJIOTUI

He 3naet onpenenenuit
BaKHEUIIINX MOHSITUH,
CBOMCTB, (opmyin
MaTeMaTHKH, HE MOXKET
c(hopMyIHpPOBaThH
OCHOBHBIE YTBEPKICHHUS,
YTO MPEMNSATCTBYET
YCBOEHMIO MOCIEIYIOIIETO
Marepuana.

®parmeHTapHsIe,
MIOBEPXHOCTHBIC 3HAHUS
10 MaTeMaTHKe.
N3noxeHne nory4eHHbIX
3HaHUIl HEMOTHOE, OHAKO
3TO HE MPEMATCTBYET
YCBOEHHIO MOCIIENYIOILETO
MaTepuana. JlomycKarTcs
OTJEIbHBIE CYIIECTBEHHBIE
OIIMOKH, UCIIPABIICHHBIE C
MIOMOIIBIO TIPETIOAABATEN .
3aTpyaHEHUs IPH
(bopMyIHpOBaHUU
pe3yJIbTaTOB U UX pELIEHUN

3HaeT MaTepual Ha
JIOCTATOYHO XOPOIIIeM
YPOBHE; MPECTABISICT
OCHOBHEIE 3a7a4H B
paMKax MOCTaHOBKHU
erneit u Beibopa
OITUMAJIBHBIX CIIOCOOOB
HX JOCTYDKEHUS.

Hmeet rny6bokue 3HAHUS
BCEro MaTepuaia
CTPYKTYPBI TUCIMILIHHBI,
OCBOWJI HOBaIlMU
JEKIIMOHHOTO Kypca Io
CpaBHEHHUIO C

y4eOHOI TUTepaTypoii;
H3JI0KCHUE TTIOTYICHHBIX
3HaHWUH TTOJTHOE,
CHUCTEMHOE; IOIYCKAIOTCS
€JIMHUYHBIC OIINOKH,
CaMOCTOSITEIHHO
WCTIpaBJIieMbIe TIPU
cobece0BaHUN
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Onenka Kpurtepuu oneHnBanus

OLICHKY «OTJIMYHO» 3aCIy’KUBAET CTyICHT, OCBOUBIIUI 3HAHUS,
Bricokuii ypoBeHb «5» | yMEHHUs, KOMIIETCHIIMU M TEOPETUYECKH MaTepual 06e3 mpoOesnos;
(0TIM4HO) BBINOJIHUBUIMN BCE 3a/1aHUs, IPEyCMOTPEHHbIE y4EOHBIM IJIAaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
1po¢eCCHOHATILHOIO IPUMEHEHHUS] OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.

OLICHKY «XO0poHI0o» 3aCIYKUBACT CTYACHT, IPAKTUYCCKU ITOJTHOCTBIO
OCBOUBIIHM 3HaHUWs, YMEHUSA, KOMIICTCHIINU 1 TeOpeTI/I‘{eCKI/Iﬁ
Marcpuall, y‘-ICGHBIe 3agaHusg HE OICHCHbI MaKCUMAJIbHBIM YU CJIOM
6a.]'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMPAKTHUYCCKUEC HABBIKH.

Cpennuii ypoBeHb «4»
(xopor10)

OIICHKY «Y/OBJIETBOPUTEIbHO» 3aCITY>KUBACT CTYJEHT, YaCTUYHO C
[Toporosslii ypoBeHb «3» | mpoberaMu OCBOMBIIHIM 3HAHUS, YMEHUS, KOMIETCHIINU U
(YIOBIETBOPUTENBHO) | TEOPETUUYECKUN MaTeprall, MHOTHE YUeOHbIC 3a1aHus JINOO HE
BBITIOJTHIIL, JTUOO OHH OLIEHEHBI YHCIIOM OaiioB OJM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECCKUE HABBIKUA HE CPOPMUPOBAHBI.

OLOCHKY «HCYIOBJICTBOPHUTCIIbHO» 3aCIYKUBACT CTYACHT, HC OCBOMBIIHI
3HAaHUWA, YMCHUAI, KOMIICTCHIIUNU U TeopeTI/I‘IeCKI/Iﬁ MaTcpual, y‘lC6HBIC
3aaHus HC BBIIIOJIHUII, IIPAKTUYCCKUEC HABBIKHA HC C(bOpMI/IpOBaHBI.

MuHMMaIIbHBIN YPOBEHb
«W2»
(HEey/10BJIETBOPUTEIILHO)

7. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

7.1 YyebHasa nutepaTtypa, nevyaTtHble usgaHus 6mdnuoteyHoro ¢poHaa

7.1.1 ITuckynos H.C. luddepenunanbHoe U HHTErpaibHOE UcUUCIIeHus :Yueb.mocobue:B 2-x T.
T.1 / H. C. Iluckynos. - U3a.crep. - M. : Uurterpan-Ilpecc, 2006. - 416 c. - [Ipeam.ykas.:c.410-
415. - ISBN 5-89602-012-0(t.1). - ISBN 5-89602-014-7.

7.1.2 TTuckynos H.C. luddepernnanpaoe U HHTETpaIbHOE UCUUCIICHUS :Y4eb.mocodue:B 2-x T.
T.2 / H. C. Iluckynos. - U3a.ctep. - M. : Unrerpan-Ilpecc, 2006. - 544 c. - [Ipeam.yka3.:c.539-
544. - ISBN 5-89602-013-9(t.2). - ISBN 5-89602-014-7.

7.1.3 Iunaue B.C. Kypc Bbicmieit marematuku : Yueonuk / B. C. IlumaueB ; Ilon
pen.A.H. Tuxonosa. - 3-¢ m3a.,ucnp. - M. : Onukc, 2007. - 600 c. : mi. - ISBN 978-5-488-00925-7.
7.1.4 Harancon W.I1. Kpatkuii kypc Bbiciieit MmaremaTukH :YueO.nocobue / U. I1. Hatancos. - 9-e
usa.,crep. - CII6. : Jlanb, 2007. - 736 c. - (YueOnuku s By30B.CrienuaibpHasi JuTepaTypa). -
ISBN 978-5-8114-0123-9.

7.1.5 bepmant A.®. KpaTkuii Kypc MaremMaTudeckoro aHaiusa :yueb.nmocobue / A. ®. bepmanr,
U. T. ApamanoBuu. - 16-e usa.,crep. - CII6.; M.; Kpacnonap : Jlans, 2010. - 736 c. : ui. -
(Kimaccnueckast yaeOHas nurepaTypa 1Mo MaremaTtuke). - buOmwmorp.:c.736. - ISBN 978-5-8114-
0499-5.

7.1.6 IMucemennsrit JI.T. Koncnekt sekmmii o Beicineid Mmatemaruke / [I. T. I[Tucemennsrid. - 10-¢
U3 uchp. - M. : Aiipuc-nipecc, 2011. - 603 c. : mi. - (Boiciee o6pazoBanue). - [puin.:c.599-603.
- ISBN 978-5-8112-4351-8.

7.1.7 3anopoxen I'.M. PykoBOJICTBO K pEHIEHMIO 33Jad MO MaTeMaTHYeCKOMY aHaJH3y:
VYueb6.mocobue / I'. W. 3amopoxen. - 7-e usma.,crep. - CII6. : Jlans, 2010. - 461 c. : un. -
(YueOuuku 1i1s By30B.CriennanbHas tutepatypa). - ISBN 978-5-8114-0912-9.

7.1.8 bepman I'.H. CO0opHUEK 33129 110 KypCy MaTeMaTHYECKOTO aHANW3a. PeleHne THIMHYHBIX
TPYAHBIX 3a7a4 :Yueb.mocobue / I'. H. bepman. - 3-e u3z.,ctep. - CII6. : Jlans, 2007. - 608 c. : ui.
- (Yuebnuku m1s By3oB.CriennanibHast mturepatypa). - ISBN 978-5-8114-0657-9.

7.1.9 Bricmiasg MaTeMaTuKa B YIPaXXHEHUAX U 3a1adax :Yued.mocobue:B 2-x u. Y.2 / I1. E. Jlanko
[u ap.]. - 6-¢ w3n. - M. : Onukc 21 Bek; Mup u oOpazoBanme, 2007. - 416 c. : wr -
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bubmmorp.:c.416. - Ilpun.:.c.409-415. - ISBN 978-5-488-01070-3(Onukc). - ISBN 978-5-488-
01072-7(4.2). - ISBN 978-5-94666-366-3(Mup u obpazoBanue); 978-5-94666-389-2(4.2).
7.1.10 Knerenuk /[.B. COopHHK 3ama4 MO aHAIUTUYECKOW reomerpuu: YueO.mocobue / [[. B.

Knerenuxk ; ITox pen. H.B.Edpumona. - 17-¢ uzn.,crep. - CII06. : [Ipodeccus, 2006. - 200 c. : wi. -
ISBN 5-93913-037-2.

7.2. CnpaBoy4Ho-6ubGnuorpacpuyeckas nurepartypa

7.2.1 T'o6epuuk, H.C. Jluneiinas anreOpa u aHaauTH4eckas reomerpus: YueoO.mocooume/ H.C.
['o6epuuk, A.A. Kypkun, U.B. Jlanmun, WU.B. Jlucauenko, C.H. Haropusix, E.B. ®ponaruna,
A.A. Yepnona, T.H. fkosneBa; HI'TY um. P. E. Anekceea. - H. Hosropoxa: [M3n-so HI'TY],
2017. - 206 c. - ISBN 978-5-502-00956-0.

7.2.2 Maremarnuecknii ananu3: YueO.mocobue. Y.1: QuddepeHnmanbHoe M HHTETpaIbHOE
ucuncieHue (QyHKuH omHoi mepemennod / B.B.I'maakos, O.M. Hcaesa, 1.B.Kompuuk, JI.H.
Kpusonocos, A.A.Kypkun; HI'TY um.P.E.Anekceesa. - H. Hosropoa: [U3a-so HI'TY], 2019. -
213 c. - bubmmorp.:c.213. - ISBN 978-5-502-01182-2; 978-5-502-01183-9 (u.1).

7.2.3 baraes, A.B. MaremaTtuueckuii ananu3 [ DIEeKTPOHHbBIE TEKCTOBbIE JaHHbIE]: Yuel.mocobue.
U.2: JIuddepeHuunansHoe W WHTETpAIbHOE HCUYUCICHHE (DYHKIUH MHOTUX TIEPEeMEHHBIX /
A.B.baraes, H.C.I'o6epnuk, W.B. Topoxora, MW.B.Kompuuk, A.A.; Kypxkun; HITY
uM.P.E.AnekceeBa. - H. Hosropon: [MU3n-Bo HI'TY], 2020. - 183 c¢. - buOmmorp.:c.181-182. -
ISBN 978-5-502-01182-2.

7.2.4 Anexceenxo C.H. luddepenunansueie ypaBuenus: Yue6.mocobme / C.H.AnekceeHko,
A.B.baraes, A.C.Enucdanoa, W.B.Konpuuk, A.A.Kypxkun; HI'TY wum.P.E.AnekceeBa. — H.
Hogropox: [M3a-Bo HI'TY], 2019. - 280 c. - bubmmorp.:c.279-280. - ISBN 978-5-502-01205-8.
7.2.5 Kypxun, A.A. Kparuele unrerpansl: Yue6.mocooue / A.A.Kypkxun, O.E. Kypkuna,
N.B.Konbuuk, A.B.baraes, A.W. 3aitnies; HI'TY um.P.E.Anexceesa. - H. Hosropoxa: [b.u.], 2014.
- 140 c.: un. - bubauorp.:c.138-137. - ISBN 978-5-502-00379-7.

7.2.6 Anexceenko, C.H. KomruiekcHbIM aHanmu3 W OMepallMOHHOE HCUUCTIeHue: Ydeb.mocobue
C.H./ Anexceenko, A.B.baraes, JI.FO. KaraecBa, A.C Koszenkos; HI'TY um.P.E.Anekceesa. - H.
Hogsropon: [U3n-Bo HI'TY], 2017. - 154 c. : wi. - bubnmorp.:c.153-154. - ISBN 978-5-502-
00969-0.

7.2.7 ®yHKIMOHAJIbHBIE MOCIIENOBATEIbHOCTH U pAnbl. Pemenue 3amau: Yue6.mocobue/ B. B.
I'magkos, U.1. Iunenkynosa, A.W. 3aitnes, JI.IO. KaraeBa, 11.B. Konbuuk, A.A. Kypkun; HI'TY
umM. P. E. AnekceeBa. - H. Hosropon: [M3a-Bo HI'TY], 2016. — 120 c.- ISBN 978-5-502-00853-2.

7.3 MeTogu4yeckue ykasaHusl, peKoMeHAaLuMm u apyrue matepuarnbl K 3aHATUAM

7.3.1 Kokoynuna, M.B. TIpakTukym 110 BBICIIICH MaTeMaTHKe [ DJIEKTPOHHBIE TEKCTOBBIC JTAHHBIC]:
Vue6.mocobue:B 2-x u. Y.l /Koxoymuna M.B., Kompuuk U.B., Kypkun A.A.um np.; HI'TY
uM.P.E.AnekceeBa. - H.Hosropon : [U3a-Bo HI'TY], 2020. - 176 c¢. - bubnuorp.:c.174-175. -
ISBN 978-5-502-01366-6.— Pexxum goctyna: 1uis aBTOPH3. MOJIb30BATENCH.

7.3.2 Meronuyeckue peKOMEHJAlUU 10 OpraHu3aluu ayAUuTOpHON paboTel. [lpuHaTel YueGHO-
metoaudyeckum cosetom HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 ampens 2013 1.
DIIEKTPOHHBII azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom aydit rab.pdf?20.  [lara
obparmenus 23.09.2015.

7.3.3 Meroauueckue pEKOMEHJAIMK [0 OpraHu3alud W IUIAaHUPOBAHHUIO CAMOCTOATEIbHON
paboTHI CTy/NEeHTOB 1Mo aucturuHe. [IpuHsaTel Yuebno-metonuueckum coetom HI'TY um. P.E.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 amnpes 2013 T. ONEKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom organiz samoct rab
.pdf?20.
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7.3.4 VYuebnoe mnocobue «lIpoBeneHue 3aHATHI C NPUMEHEHHWEM HHTEPAKTUBHBIX (opM u
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkun E.I'., 2013 1. DOnexTpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-
sprimeneniem-interakt.pdf.

Mamepuaner no oucyunaune «Mamemamukay» 6 21eKMPOHHOM BAPUAHME HAXOOAMCA 8 CUCHeMe
E-learning 4G no aopecy:

https://edu.nntu.ru/storage?page_id=m9908

8. TH®OPMALNOHHOE OBECIIEYEHUE JUCHUIIJINHBI

YueOHbIii poriece Mo AUCIUILINHE 00€CTIeYeH He0OXOAMMBIM KOMIUIEKTOM JTUIICH3NOHHOTO H
CcBOOOJHO PacCIpOCTPAHAEMOI0 IPOrPaMMHOI0 00ecIeuYeHus], B TOM YUCJIE OTEUECTBEHHOTO
MIPOU3BOCTBA (COCTaB MO JUCIHILINHE onpeaeseH B Hactosuiei PI1/] u moxnexxut oOHOBIEHUIO TIpU
HEOOXOAUMOCTH).

8.1. Ilepeuyens pecypcoB HHGPOPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET),
HEe00XO0JUMBIX /IJI51 OCBOEHUS JUCIHUIJIMHBI (MOIYJIsA)

[Tepedens mMporpaMMHBIX TPOILYKTOB, HCIIOIB3YEMBIX IPH MIPOBEACHUH PA3INYHBIX BUIOB 3aHATHUI 110
JUCUUIUTNHE (OTKPBITBHIN TOCTYII):

1. Koncynprantlimtoc [DnexTponHsiii pecypc]: CripaBouHasi mpaBoBas cucteMa. - Pesxxum gocryma:
http://www.consultant.ru/.

2. Hayunas snextponnas oubnmnoreka E-LIBRARY .ru. — Pexxum gocryma:
http://elibrary.ru/defaultx.asp

3. DnexktpoHHas 6ubnmnoreynas cucrema [10BOIKCKOTo TOCyIapCTBEHHOTO YHUBEPCUTETA CepBUCA
[DnexTponnsIii pecype]. — Pexum moctyma:http://elib.tolgas.ru./ - 3arn. ¢ s3xpaHa.

4. DnexTpoHHO-0MOIHMOTEeYHAs crcTeMa Znanium.com [ DJIeKTPOHHBIN pecypc]. - Pexxum
nocryna:http://znanium.com/. — 3arin. ¢ skpaHa.

5. OtkpseiTOE 00pazoBaHue [DNeKTPOHHBIH pecypc]. - Pexxum goctyna: https://openedu.ru/. - 3arm ¢
JKpaHa.

6. Polpred.com. O630p CMU. [TonHoTekcTOBast, MHOTOOTpacieBas 6aza nanubiX (bJ1) [DnexTpoHHBbIi
pecypc]. - Pexxum noctyna:http:/polpred.com/. — 3ari. ¢ sxpana.

7. ba3el nanHbIX Beepoccuiickoro HHCTUTYTa Hay4HOU M TexHn4eckoil nupopmannu (BUHUTU
PAH) no ecrecTBeHHBIM, TOUHBIM U TEXHUYECKHM HayKaM DJIEKTPOHHBIN pecypc]. - Pexxum qocryma:
http://www.viniti.ru. — 3armu. ¢ skpaHa.

8. YHuBepcurerckas nHdopmanmonHas cucrema Pocens [DnexTponHslii pecypc]. - Pexum gocryna:
http://uisrussia.msu.ru/. — 3ar. ¢ ’xpana.

8.2 IlepeyeHp MpOrpaMMHBIX NMPOAYKTOB, MCHOJB3YEMBIX MHPHU IPOBENCHUM Pa3IUYHBIX BHUIOB
3aHATHUH 10 TUCHMIUIMHE (OTKPBITHIM 10CTYI):
Tabnuna 8. IlepedeHb 37€KTPOHHBIX OUOIMOTEUYHBIX CUCTEM

Ne HaunmeHnoBanue Cceblika k 9BC
9BC
1 Koncynpranr http://www.studentlibrary.ru/
CTYACHTA
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

8.3 IlepeueHp TUIIEH3MOHHOTO M CBOOOJHO PAacCHpOCTPAHIEMOTro MPOrPaMMHOI0 oOecrieueHusl, B
TOM YHCJIE OTEYECTBEHHOTO IPOU3BOICTBA HEOOXOAMMOTO JUIsl OCBOEHHSI JUCLIUILIMHEI
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Tabnuma 9. [lepeyeHb MPOrpaMMHOTO OOECTICUCHUS

IIporpaMmmHoe oGecneyeHue, HCMOIb3yeMoe B
YHMBEPCHUTETE HA 10rOBOPHOii OCHOBE

IIporpammHoe obecrnieuenne cBOOOTHOTO
pacnpocTpaHeHus

Microsoft Windows XP, Prof, S/P3 (moamucka
DreamSpark Premium, morosop NeTr113003 ot
25.09.14)

Open Office 4.1.1 (iuuen3us Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689,
noamrcka DreamSparkPremium, morosop Ne
Tr113003 or 25.09.14)

Adobe Acrobat Reader (FreeWare)

Visual Studio 2008 (moamrcka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007
(mumensus Ne 42470655)

Microsoft Office (turiensus Ne 43178972)

Windows XP . Ne 65609340

Office 2007 nuw. Ne 43178971

Microsoft Windows XP Professional (munensus
Ne 43178980)

MicrosoftOffice 2007 (nmuuensust Ne 44804588)

1C npeanpusrue 8.1 (ULIEH3MOHHOE
cornamenue Ne§00908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nunensus Ne
65112135)

Dr.Web (morosop Ne 31704840788 ot 20.03.17)

Koncynprautlnroc (JJorosop Ne 28-13/16-313
ot 27.12.16)

Texoskcnept (Jorosop Nel00/860 ot 22.12.2016)

Hepeqeﬂb COBPEMECHHBIX l'lpO(l)eCCI/IOHaJ'IbHI)IX 0a3 JAHHBIX H PIH(l)OpMaIII/IOHHI)IX
CIMpaBOYHBIX CUCTEM

B tabmuue 10 yka3aH mepedeHb NMpodecCHOHAIBHBIX 0a3 JaHHBIX U MH(OPMAIIMOHHBIX
CTIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBI nocTym). /laHHBIA mepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoM paszzgene Moryt ObITh IpPHUBEIEHBI PECypchl (CCHUIKM Ha CaWThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO A Kypca MHGPOpMAalMio, B T.Y. CTAaTUCTUYECKUE WIIM CIIPABOYHBIE
JaHHbIE, y4eOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.

Ta6auna 10 - Ilepeyens coBpeMeHHBIX NPO¢ecCHOHATBHBIX 043 JAHHBIX U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHme npoecCHOHAJIBLHOM 0a3bl JAHHBIX, Joctyn k pecypcey (yYAaJleHHbIH
HH(OPMALMOHHO-CIIPABOYHOM CHCTEMBbI JAOCTYII € YKa3aHHEM
CCBIIKH/IOCTYI U3 JIOKAJBHOM CeTH
YHUBEPCHUTETA)
1 2 3
n basa  maHHBIX ~ CTaHAaPTOB W PEIJIAMCHTOB https://www.qost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
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2 | DnexkrponHas 60a3za U30paHHBIX cTaTel Mo Gumocopuu http://www.philosophy.ru/
EnuHblii apXUB 3KOHOMHYECKHX M COLUOJOTHYECKUX .

3 P http://sophist.hse.ru/data_access.shtml
JTAHHBIX
ba3bl nanHpIX HanMoOHAJIBHOTO COBETA MO OLEHOYHOU

4 http://www.ncva.ru
JeATEIbHOCTH

5 | CopaBounas npaBoBas cuctema «Koncymnsrantlnrocy» JIOCTYT U3 JIOKAJIBHOM CETH

6 | UudopmannonHo-cipaBoyHas cucreMa «Texkcnepr» JIOCTYII U3 JIOKAJIbHOM CETH

9. OBPA3OBATEJIBHBIE PECYPCBbI UIS1 UHBAJIN/10B U JIMILI C OB3

B Ttabmume 10 yka3zaH mepedyeHb 00pa30oBaTEIbHBIX PECYPCOB, HMMEIOIIUX (OPMBI,
aJalTHPOBAHHBIE K OTPAaHUYCHHUSM WX 370POBbs, a TAKKE CBEJCHHUS O HAJTUYHH CIICIUATBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aMOTHCHUH TAOJMUIBI MOXET OBITh WCIOJb30BaHA HH(pOpPMAIUs, pa3MENICHHAs B TOJpa3jelie
«JdoctynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBaTenbHOM opranusauu»https://www.nntu.ru/sveden/accenv/

Tabnumna 10. - O6pa3zoBaTenbHbIE PECYPCHI st MHBAIUIOB U jinil ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX CBeeHUs 0 HAJIUYNH CIeHAJIbHBIX
pecypcoB, IPHCIOCOOTEHHBIX 1JI51 TeXHHYECKHUX CPeCTB 00yYeHHs
HCMOJIb30BAHUS HMHBAJIUAAMH U KOJLJIEKTUBHOTO U MHANBUIYAJIBHOI0
gunamu ¢ OB3 MOJIb30BAHUA
1 OBC «KoHCYIBTaHT CTyACHTa» 03ByYKa KHHT U yBeJIMUEHHE MpudTa
2 | 9BC ey cumresarop pes Koroped soonpOmSHOTT
)
TEKCThI KHUT ¥ MEHIO HABUTaAlIMK
3 9BC «}OpaiiTy Bepcus sl CI1a00BHSIINX

10. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE, HEOBXOJIUMOE TS
OCYUIECTBJIEHUS OBPA3OBATEJBLHOIO MPOIIECCA MO
TV CHUIIJINHE

Y4eOHbIe ayAUTOPUH TSI TPOBEACHUS 3aHSATHH TI0 TUCIHUIUIMHE, OCHAIIEHBI 000PYA0BaHUEM
U TEXHUYECKUMHU CPEJICTBAMU O0YUEHUs
B tabnuue 11 nepeunciensr:
— yueOHble ayAWTOPHUHM [UIS TMpPOBEACHUs y4eOHBIX 3aHATUH, OCHAIllEHHBIE
000pyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMU O0yUECHHUS;
— TMOMEUICHHS JUII CaMOCTOSITEIBHON paboThl O0YyJaroIIUXCs, KOTOPBIE JIOJKHBI
OCHAILIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO IMOJKIIOYEHUS K CETH
«aTepHery» m o0ecredeHWEeM JOCTyNa B AJIEKTPOHHYIO HWH(GOPMAIMOHHO-
obpazoBarensHyto cpeny HI'TY.
Ta6muma 11 - OcHaEHHOCTh ayIUTOPUHN U TIOMEIIEHUH ISl CAMOCTOSTETbHON paboThI
CTYZICHTOB IO TUCIIMIIIIHE

Ne HaumenoBanue OcHallleHHOCTh ayIMTOPHUiA IlepevyeHb JTULIEH3UOHHOTO
ayIUTOPHUI U NOMeleHU NOMelleHUi U MoMeleHu NPOrpaMMHOI0 o0ecrnedyeHms.
JJISI CAMOCTOSITeJILHOM AJISl CAMOCTOSATeJIbHOM PexBu3nTHI
padoThI padoThI NOATBEPKIAIOIIEr0
JOKYMEHTa
Ne HaumeHnoBanne OcHalleHHOCTh ayIMTOPHI IlepeveHb JTHIIEH3MOHHOTO

21



http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

yaeOHast ayIuTOpUs JIJIst
MPOBEJICHUS 3aHATUHN
JIEKIIHOHHOTO U
CEMUHAPCKOT0 THUIIA,
IPYIIOBBIX U

WHAWBHTY ATEHBIX
KOHCYJbTALUH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOM
arrectanuy, r. Hwxamit
Hogsropon, Kazauckoe 1.,
12

000pyIOBaHUS:

* TIK, ¢ BEIXOZIOM Ha
MyJIbTUMEIUNHBINA TPOEKTOD,
Ha 6aze AMD Athlon 2.8
I'rm, 4 6 O3V, 250 I'b HDD,
MoHuTOop 197 — 1.

* MynbTUMEIUNAHBIN IPOEKTOP
Epson- 1 w;

* DOkpad — | mt.;

Habop y4ueOHOo-Harms1HbIX

nocoouit

Ne HaumenoBanne OcHalleHHOCTh ayIMTOPHI IlepevyeHpb TNIEH3UOHHOTO
ayJAUTOPHUI ¥ HOMeleHu i NnoMenleHu U moMeneHuin NMPOrpaMMHOIo odecnevyeHms.
JJISI CAMOCTOSITeJIbHOM AJISl CAMOCTOSATEIbHOM PexBu3nTHI
padoThI padoTsI NOATBEPKAAIOLIEr0
AOKYMEHTa
ayJAUTOPHUI ¥ HOMeleHu i NnoMenleHu U moMeneHuin NMPOrpaMMHOIo odecrnevyeHus.
JJISI CAMOCTOSITeJIbHOM AJISl CAMOCTOSATEIbHOM PexBu3nTHI
padoTsI padoTsI NOATBEPKAAIOLIEr0
JOKYMEHTa
1 6421 KomrutexT nemonctpannonuoro | ¢ Microsoft Windows7

(moxmucka DreamSpark
Premium, morosop NeTr113003
ot 25.09.14)

* Gimp 2.8 (cBo6oaHOE [10,
munen3ust GNU GPLv3);

* Microsoft Office
Professional Plus 2007
(;mumensus Ne 42470655);

» Open Office 4.1.1
(cBoOomHOE 10, THIICH3NS
Apache License 2.0)

+ Adobe Acrobat Reader
(FreeWare);

 7-zip nnst Windows
(cBOOOIHOpACTIPOCTPAHIEMOE
I1O, munensues GNU LGPL);
Dr.Web (Cepruduxar NeEL69-
RV63-YMBJ-N2G7 ot
14.05.19).

11. METOANYECKHUE PEKOMEHJIAIINU OBYYAIOLIUMCH IO
OCBOEHHIO INCIUAIIJIMHBI

11.1. O61mue MeTogUYeCKHEe PEKOMEHIANHU 1Jis1 00y4aI0OIIMXCS 10 OCBOEHHUIO
AMCHUILIMHBI, 00pa3oBaTe/ibHbIE TEXHOJIOTHH

JucuuImHa

peanusyercs

mocpeaACTBOM

IMPOBCACHUA

KOHTAKTHOW  paboTHI

oOyJarommMucs (BKJIIOYas MPOBEACHNE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH), CAMOCTOSATEILHOM
paboThI 0OYUAIOLIMXCS M TPOMEKYTOUHOM aTTECTAINH.

KonTakTHas pabora: aynuTopHas, BHEAyJUTOPHAs, a TAaKKe MPOBOJUTHCS B DJIEKTPOHHOM
UH(POPMaLMOHHO-00pa30BaTeNbHO cpenie yHuBepcutera (nanee - SOC).

[MpeniogaBanre  AMCHMIUIMHBI ~ BEACTCS C  NPUMEHEHHEM  CICIYIOUIMX  BHJOB
00pa3oBaTENbHBIX TEXHOJIOTHIA:

- OaJITbHO-PEHTHHIOBAsT TEXHOJIOTHSI OlleHHBaHuUs B cpene E-learning 4G;

[lpn mnpenogaBaHWM AUCHMIUIMHBI «MaTeMaTHKa», HCHIOIb3YIOTCS COBpPEMEHHBIE

06pa3OBaTeHBHBIe TEXHOJIOTHH, IMO3BOJIAIOMIME MMOBBICUTh AKTUBHOCTH CTYACHTOB IIpW OCBOCHUU
MaTepuaira Kypca M TMPEAOCTaBUTh WM BO3MOXHOCTH J(PQGEKTHBHO pealn30BaTh YacChl
CaMOCTOSITEIIBHOU PaOOTHI.

Ha JICKOUAX, MNPAKTUYCCKHUX 3aHATUAX PCAIUIYIOTCA HWHTCPAKTUBHBIC TCXHOJIOI'UH,
MIPUBETCTBYIOTCSI BOIIPOCHI H OOCYKICHHS, UCTIOIB3YETCs JIMYHOCTHO-OPUEHTUPOBAHHBIHN TTOAXO/I,
TEXHOJIOTUA paGOTLI B MaJIbIX TIpyHmax, 4TO IO3BOJIACT CTYACHTAM IIPOABHUTH C€6$I, MOJIY4YUTDb

HABBIKU CAMOCTOSITEILHOTO U3y4EHHs MaTepHralia, BRIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.
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Bce Bompochl, BO3HHKIIHME MPHU CaMOCTOSITEIbHON padoTe Haja JOMAIIHUM 33JaHUEM,
HOJPOOHO pa3OMPaIOTCs HA MPAKTHUUYECKUX 3aHATUAX U JIeKIUAX. [IpoBoasTCsS MHANBUYaAIbHBIE U
IPYIIIOBBIE KOHCYJBTAllMM C HMCIOJIb30BAaHUEM, KAaK BCTPEY CTYIEHTAMH, TaK U COBPEMEHHBIX
MH(pOPMAIMOHHBIX TEXHOJOTHM: deKTpoHHAas outa, ZOOM.

WHunuupyercst akTUBHOCTb CTYIEHTOB, IHOOLIPSAETCS 3aJaHUE JIIOOBIX BOIPOCOB IIO
MaTepuany, NPAKTUKYEeTCd WHIUBUIYAJIbHBIA OTBET Ha BOIIPOCHI CTYIEHTa, PEKOMEHIYIOTCS
METO/Bl YCIIEIIHOIO CAMOCTOSTEIBHOTO YCBOCHHMS MarepHalla B 3aBUCHUMOCTH OT YpPOBHS €IO
6a30B0i1 MOATrOTOBKH.

JInst OLlEHKM 3HAaHWM, YMEHHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npUMeHsieTcs OalIbHO-PEUTUHIOBAsICUCTEMA KOHTPOJSI M OLIEHKU YCIEBAaEMOCTU CTYAEHTOB B
IIPOLIECCE TEKYIIEro KOHTPOJIS.

IIpomesxyTouHas aTTecTalys IpOBOJUTCA B (OPME SK3aMEHa U 3a4eTa C y4eTOM TeKyllen
YCIIEBAEMOCTH.

PesynbraTr 00yyeHus cuuraercss c)OPMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUUECKOE COEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. [Ipu ycTHBIX coOece10BaHUAX CTYIEHT
HCUEPIIbIBAIOILE, [TOCIIEI0BATEIbHO, YETKO U JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOIHO
CIIpaBJISETCA C 3aJa4aMH, BOIPOCAMHM M JPYI'MMHU BHMJAMM 3aJaHUN, HCIIOIB3YET B OTBETE
JIONIOJIHUTENBHBIN MaTepuall. Bece mpemycMmoTpeHHble paboueill yueOHOM mporpammoi 3aaaHus
BBIIOJIHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHUSAMH, CTYACHT CIIOCOOCH
AQHAJIN3UPOBATh IIOJIyYEHHBIE pE3YJbTaTbl, IPOSBIAET CAMOCTOSATEIBHOCTh IPU BBIIOJIHEHUU
3a1aHUM.

Pesynbrar 00ydeHusi cuuraercs cGOpPMHPOBAHHBIM Ha IOPOrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEpKaHME Kypca OCBOEHO MONHOCTHIO. [IpH yCTHBIX coOeceqoBaHUsIX CTYIEHT
IIOCJIEI0BATENIbHO, YETKO M JIOTMYECKH CTPOMHO H3jaraer ydeOHbI MaTepuall; CIpaBisercs c
3alayaMM, BONPOCAMM W JPYIMMM BUJAMH 3aJlaHuM, TpeOyloIIMX NPUMEHEHMs] 3HAHUN; BCe
IpeIyCMOTpEHHBIe paboueil ydueOHOM NporpaMMoi 3aJaHMsl BBIIOJIHEHBl B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSAMHU, CTYACHT CIHOCOOEH aHAIM3HPOBATh MOJYYEHHBIE PE3YJIbTAThI;
IIPOSIBIIIET CAMOCTOATEILHOCTD IIPH BBINIOJHEHUH 3a/1aHU.

PesyabraT 00yuenusi cuuraercss HecOpPMHPOBAHHBIM, €CJIH CTYJIEHT IIPU BBINOJIHEHUN
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOMyCKaeT OIIMOKH, HEYBEpEHHO, C
0OJBIIMMU 3aTPYIHEHUSMHU BBINIOJIHAET 3a/laHusi, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHH,
Ka4eCTBO BBIIOJIHEHHBIX 33/1aHUN HE COOTBETCTBYET YCTaHOBIIEHHBIM TPeOOBAHUSAM, KaUECTBO UX
BBITIOJTHEHUS OIIEHEHO YMCJIOM OajuloB HMXKE TPEX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2 MeToan4yeckue ykasaHuUs Ans 3aHATUMN FIEKLUMOHHOro TUna

JIeKIIMOHHBIN KypC IIPEAIOIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MjiaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKpPHIBAIOTCS 0a30BbI€ BOIIPOCHI B paMKax
Kaxaoi tembl aucuumuuHbl (Tabmuma 4) . OGo3HauUarOTCs KIIIOYEBBIE ACIEKTHI TEM, a TaKKe
JIeNaloTCs aKIEHThl Ha Hauboyiee CIIOKHBIE M BaXKHbIE IIOJIOKEHUS H3y4yaeMoro Marepuana.
Marepuanbsl JIEKUMHA SIBISIOTCS ONOPHOW OCHOBOM ISl TOATOTOBKM OOYYalOMIMXCS K
MPAKTUYECKUM 3aHSTUSM / JJabopaTOPHBIM pabOoTaM U BBIMOJIHEHMS 3a/laHUil CaMOCTOSITEIILHON
paboThl, a TaKkKe K MEpOIPHUIATHUAM TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXKYTOUHOM
aTTECTalMU 0 TUCLIHILINHE.

B Xxone NeKIMOHHBIX 3aHATHUH  PEKOMEHAYeTCs BECTH KOHCIEKTHpPOBAaHUE Y4eOHOIo
Marepuana.

11.3 MeToanyeckue ykazaHusi N0 OCBOEHUIO AUCLUMIIMHbI HA NTabopaTopHbIX
paboTtax

He npenycMmoTtpeHsl.
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11.4. MeToanyeckue ykasaHMA Mo OCBOEHUIO ANCLUMNIIUHbI HA 3aHATUAX
CeMMHapCKoro tuna

[IpakTuueckue  3aHSATUSA  MPEJICTABISIOT  COOOW  JeTanu3aluio  JIGKIIMOHHOTO
TEOPETHUYECKOT0 Marepuasia, MPOBOIATCS B IEISAX 3aKpEIUICHHs Kypca M OXBaThIBAIOT BCE
OCHOBHbIE pazfienbl. OCHOBHON (OpMOIl MPAaKTUYECKUX 3aHSATHI SBISETCS pelIeHHe 3alad U
paz00p npuMepoB.

[IpakTuueckue 3aHATHS 00yJarOMIMXCcsl 00eCIeYnBaOT:

- MPOBEPKY U YTOUYHEHUE 3HAHUM, MTOJTYYECHHBIX Ha JICKIUAX;

- TOJIyueHHE YMEHUN U HaBBIKOB OOCYXJECHHUS BONPOCOB MO y4eOHOMY MaTepuanmy
JTUCUUTLTAHBI;

- YMEHHUE peliaTh TUIIOBBIC 3a/1a4U;

- NOJABEJECHUE WUTOTOB 3aHATHUM MO PEUTHHTOBOW CHCTEME, COIVIACHO TEXHOJIOTMYECKOU
KapTe AUCLUIUINHBIL.

3aiaHus K MPaKTHYECKUM paboTam ornucaHbl B yaeOHOM mmocooun 7.3.1.

11.5. MeToan4yeckue ykasaHusi No camocTosiTenibHOM paboTte obyyarowmxca

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4YaroIIerocs K ayJIuTOPHBIM
3aHATUSIM M MEPOIPUATHIM TEKYILErOo KOHTPOJS U MPOMEKYTOYHOW aTTEeCTallMd MO M3y4aeMoi
JUCHUIUIMHE. Pe3ynbrarbl 3TOW MOATOTOBKM MPOSBISAIOTCS B aKTMBHOCTM OOY4Yarollerocs Ha
3aHATUSX W B KAueCTBE BBHIMOJIHEHHBIX MPAKTHYECKUX 3aJaHUid M JOpyrux (opMm TeKymiero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM JJIs1 CAMOCTOSITETILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTE€pUAIOB JIEKUMH 10 KaXJOW MPONIACHHOM TEeMe, a TaKKe H3Yy4eHUE PEKOMEHIyeMOu
JUTEpaTyphl, IpeacTaBieHHoM B Paznene 6.

B mponecce camocrodTenbHOM pabOThl NPU W3YyYEHHM JUCHMIIMHBI CTYIEHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUATM3UPOBAHHBIX AYIUTOPHSIX Uil CAMOCTOSITENBHON pabOThI
(ykazano B Tabmume 11). B ayauropusx wumeercs JOCTyn dYepe3 HHGPOPMALMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHOM HMH(OPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcuteta (QMOC) u sanextponHoi 6ubanoreynoi cucreme (3bC), rae B 371eKTpOHHOM
BUJIE pACIoOJIaraloTcsl y4deOHble M Yy4eOHO-METOAMYECKHE MaTepuaibl, KOTOpPble MOTYT OBITh
UCIIOJIb30BaHBI JJIsl CAMOCTOSITENIbHONW PaOOThI IPU U3YYEHUN AUCLUTIINHBI.

12.OIEHOYHBIE CPEJICTBA JUISI KOHTPOJISI OCBOEHUS
T CTUTIIAHBI

I[HH TCKYLICTO KOHTPOJIA 3HaHUI CTYACHTOB IO JUCHUINIMHE MPOBOJIUTCA KOMIIJICKCHAN
OIICHKAa 3H3HHI7[, BKJIIOYaromiasa

— TpPOBEJCHHUE KOHTPOJIbHBIX paboT;

— 00CyXJeHHe TEeOPETUUYECKIX BOIPOCOB;
— PpelLIeHME TUIIOBBIX 3a7ay;

— ayJIuTOpHAas MpoBepodHas paboTa;

— TECTUPOBAHME;

— DK3aMEH.
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Bomnpocs! k 3k3ameny (1 cemectp)
Bonpocsl 1u1st npoBepku ypoBHA o0yuyeHHocTH «3HATD»
Paznea 1. DiieMeHTHI JIMHEHHOI ajredpbl

Onepanuu HaJ MaTPUIIAMU U UX CBOMCTBA.

Omnpenenurenu 2-ro ¥ 3-ro MOPSIIKOB.

Omnpenenenre MUHOpA U aIreOpanyecKoro T0NOTHEHUS.

dopmyia pazIoKEeHHUS ONPEIETUTENS N-TO MOPSAKA MO CTPOKE U CTOJIOIY.
CBoiicTBa ONpeenuTeNeH.

Omnpenenenne oOpaTHON MaTpuIlsl. Teopema cyliecTBOBaHUs 0OPaTHON MaTPHUIIBI.
Teopema Kpamepa.

Meron lNaycca.

Pa3znen 2. BekropHas anreopa

JIunelHbIe onepanuy HaJ BEKTOPaMHu.

Onpenenenne TMHEHHON 3aBUCUMOCTU U HE3aBUCUMOCTH BEKTOPOB.

Heo6xoanMoe u 10cTaToOYHOE YCIOBUE TMHEWHOM 3aBUCUMOCTH 2-X U 3-X BEKTOPOB.
Onpenenenue 6a3uca.

Omnpenenenue anredOpandeckoi MpoOeKIMu BeKTopa Ha ock. Ee cBoiicTBa.

[IpsmoyronbHas cucrema koopaunHar. KoopauHartsl TOYKM. JIMHEWHBIE ONepanud HaJ
BEKTOpaMH B KOOPAMHATHOH (Gopme.

®opMyia eneHus OTpe3Ka B JTaHHOM OTHOILIEHUU.

OmnpeneneHue CKalspHOTO IPOU3BEICHUS BEKTOPOB, €ro cpoiictBa. Heobxomumoe u
JIOCTaTOYHOE YCJIOBHUE OPTOrOHAIBHOCTU 2-X BEKTOpoB. @opmysna BBIYMCIEHUS B
KOOpJAUHAaTax.

Omnpenenenue mnpaBoil Tpoilku BekTopoB. OmpezeneHue BEKTOPHOIO IPOU3BEICHMS, €ro
CBOHCTBa, reoMeTpuuecKuil cMbIci. HeoOxoaumoe 1 10CTaTOYHOE YCIOBHE KOJJIMHEAPHOCTU
2-X BeKTOpoB. PopMyIta BEIYUCIICHHS B KOOPAMHATAX.

OmnpeneneHne CMEIMIAHHOTO NPOU3BENEHUS 3-X BEKTOpPOB, €ro cBoiicTBa. ['eomerpuuecknit
cmbici. HeobxonrMoe 1 J0cTaTOYHOE YCIIOBUE KOMIIAHAPHOCTH 3-X BEKTOPOB.

Pa3nes 3. AHannTn4yeckasi reoMeTpus

Bunbl ypaBHEeHUI IPSIMON HA IIIOCKOCTH.

®dopmysa BBIYUCIEHUS PACCTOSIHUS OT TOYKHU 10 IPSIMOM.

B3aumHoe pacronoxenue JByX IpsIMbIX Ha MJIOCKOCTH, YTOJI MEXAY NPSIMbIMHU.

Bunel ypaBHeHni miockoctd. @opMyiia BEIUUCIEHHS PACCTOSHUSA OT TOUKH JO MJIOCKOCTH.
B3anMHoe pacronoxeHue AByX MIOCKOCTEH, YTOJl MEXKIY INIOCKOCTSIMH.

Bunel ypaBHeHui psimoii B mpocTpancTse. @opmyina BIYMCIEHUS PACCTOSIHUSA OT TOUKHU 110
npsiMoii. B3auMHoe pacrnosioskeHre ABYX MPSMBIX B IPOCTPAHCTBE, YIOJ MEXY MPSMBIMU.
B3aumHoe pacronoxeHue NpsMon U INIOCKOCTH, YToJl MEXY HUMH.

Kanonuueckoe ypaBHEHUE JUIHIICA, IKCHEHTPUCUTET, JUPEKTPHUCA.

Kanonuueckue ypaBHeHHE TUIIEPOOJIBI, SKCIIEHTPUCHUTET, TUPEKTPHCA, ACUMITOTHI.
Kanonunueckue ypaBHeHHe apaloJibl.

IIpuBeneHne ypaBHEHUSI KpUBOH 2-TO MOpAAKA K KAHOHMYECKOMY BHJly € TOMOLIBbIO IOBOPOTA
U TapajuIeJIbHOTO IIepeHoca.

IToBepxHocTu 2-ronopsiaka. [loBepxHocTu BpameHus. L{unnHapuyeckne NoBEpXHOCTH.
Omnuncouna. I'unepbonoua. Konye. Dmmuntuyeckuit 1 runepOoaudeckuii mapadbonoubl.

Pasznen 4. InddepennuaibHoe ucuncjieHne GyHKIUN OHOM NMepeMeHHOM
Omnpenenenue GyHKIUU 0HOM nepeMeHHoi. O0nacTh onpenenenus. O6IacTh 3HAYCHUH.
CrniocoOwl 3amanus GyHKITAHU.

Omnpenenenue Bo3pacTanus (yObIBaHHs) GYHKINU.
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33.
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66.
67.
68.
69.
70.
71.
72.

73.
74.

Omnpenenenue 4eTHOM (HeYeTHOH) yHKIUU.

Omnpenenenue nNepuoanIecKon (pyHKIuu.

Onpenenenre oOpaTHON QYHKIIHH.

OcHoBHbIE JIeMEHTapHble PYHKIINU U UX TpadUKH.

Onpenenenne npeena YucioBOM 1M0CiIeJ0BaTEIbHOCTH.

beckoneuno 6osbI11e 1 6ECKOHEYHO MaJbIe YUCIIOBHIE MOcieoBaTeIbHOCTH. CBOCTBA
0ECKOHEYHO MaJIbIX.

OcHOBHBIE TEOPEMBI O MIpeiesax MocaeA0BaTeIbHOCTEH.

[TepBrIii 1 BTOPOI 3aMedaresibHbIe mpeaeiibl. Yucio e.

Omnpenenenue npenena GyHKIuU. beckoHedHo Maibie QyHKINU.

OcHoBHbIE TEOpPEMBI O TIpesienax HyHKIUH.

3aMeyvarenbHble Mpeaebl (PyHKIHIHA.

CpaBHeHHEe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIbIINX.

Omnpenenenne HENPEPHIBHON (PYHKIUH.

Knaccudukanus Touek pa3pbia.

CoiicTBa HempepbIBHBIX (QyHKIMNA. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIHSX.
Omnpenenenre MPOU3BOJHOMN, €€ TEOMETPUYECKUIM U MEXaHUYECKUN CMBICI.

CBs13b muddepeHIpyeMOCTH 1 HEMPEPHIBHOCTH.

[IpaBuna nuddepeHnupoBaHus.

@opMyITbl TPOU3BOIHON CIOXKHON PyHKIMH, (YHKIINH, 3alaHHON HESIBHO, 3aJaHHON
napameTpu4ecku, 0opaTHON (QYyHKIUU.

[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.

Onpenenenue auddepenirana u ero reoMeTpuIeckKuili CMBICII.

[TpousBoaHbie U MU HEepeHIATBI BEICIINX TOPSIKOB.

®opmyna Jleitbuua.

Teopemsl 0 nuddepenurpyemsix pyHkuusx: Teopema depma, Teopema Poiist, Teopema
Jlarpanxa, Teopema Komm.

IIpasumno Jlonurans.

®opmymna Teiinopa. @opmyna Teitiopa 17151 OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.
OKkeTpeMyM (QYHKIMH: HEOOXOAUMBIE U IOCTATOUYHbIE YCIOBHUS.

AcuMmnToThl rpaduka QyHKIUIL: onpeneieHne, HaX0X/1eHuEe BEPTUKAIbHBIX U HAKIOHHBIX
aCHMIITOT.

Onpenenenus BHITYKJIOCTH (BOTHYTOCTH) (YHKIIMM U TOUKU nepernda. HeoOxonumele u
JIOCTaTOYHBIE YCIOBUS BBITYKIOCTH.

Pa3zpnen S. DyHKUMH HECKOJBKUX NEPEeMEHHBIX

Onpenenenue ¢pyHkuuu 2-x nepeMeHHbIXx. O0nacts onpenenenus. ['papux GyHKIum.
[Ipenen pynkuuu 2-x nepeMeHHbIX. HenpepbIBHOCTD.

Onpenenenne 4acTHOM NPOU3BOAHOM.

YacTHble MPOU3BOIHBIE BHICHIMX MOPSAIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX MPOU3BOAHbIX.
ITonmHoe npupamenne pynkuuu. [lomusit nuddepennnan. Teopema o nosHOM
muddepenmnmarne.

HuddepenurpoBanue ci0xHON QyHKIUH.

WNuBapuanTHOCTh GOpMBI MTOJIHOTO AU epeniuana.

[TpubnuxeHHoe BhIUMCIIEHUE 3HAYeHUI (DYHKIUHN C TOMOIIBI0 U depeHnmania.
JuddepeHnnansl BHICIINX MOPSIIKOB.

®opmyna Teiinopa.

VYpaBHeHHsI KacaTeIbHOM MIOCKOCTH M HOPMAJIU K IOBEPXHOCTH.

OkerpeMyM (QYHKIMH 2-X TIEPEMEHHBIX: ONpeieNieHne, HEOOXOMMbIEe YCIOBHS U
JOCTaTOYHBIE YCIIOBUS SKCTPEMyMa.

Haubonbiiee n HauMeHblee 3HaYeHUs (YHKIUU B 3aMKHYTOW OTpaHUYEHHON 00JIacTH.
VYcnoublid 3kcTpeMyM. DyHkiua Jlarpanxka. Cxema OTbICKaHHS YCIIOBHOTO AKCTPEMYMa.
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32.
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34.

Onpenenenne Npou3BOAHOM Mo HampasieHuo. dopmyna A BBIYMCIEHUS TPOU3BOJHON 1O
HaIpPaBJICHUIO.
Omnpenenenue rpaauenta. Cmbich rpaguenTa. CBs3b ¢ IPOU3BOIHOM 110 HAIIPABJICHUIO.

Bonpocsl 1151 npoBepku ypoBHs o0yuyeHHocTH «YMETDbH»
Paznea 1. DiieMeHTBI JIMHEHHOI aJredpbl

[Tpou3BoaUTH Ollepalvy CIOKEHHS MAaTPUL], YMHOXKEHHUS HA YUCIIO0, YMHOXKATh MaTPUIIBI.
Boruncnate onpeaenutenu 2-ro u 3-ro nNopsIKkoB.

Haxomuts MUHOPBI 1 anreOpanyecKre AOMOIHEHUS K 2JIEMEHTY MaTPHUIIbI.

BbIuuciaTe onpenenuTent CTapliux MOPSAKOB C HCHOJIb30BAHHUEM DPA3JIOKEHHS 1O CTPOKE
(cTonb11y) ¥ CBOMCTBA OMIPEICTUTENS.

HaxomuTh 00paTHyIO MaTpuILy.

Pemarp cucreMy JIMHEHHBIX anreOpandecKkux YpaBHEHH METOAOM OOpaTHOW MaTpHIIbI,
METOJIOM OIpenenuTeneil, merogom I'aycca.

Pa3znen 2. BekTopHasi aareopa

[Ipon3BOaUTE TMHENHBIE ONIEpPALIUU HaJl BEKTOPAMM.
Omnpenensatb, 00pa3yeT Ju JaHHAs CUCTeMa BEKTOPOB Oa3uc.
Haxonuts paznoxeHue BeKTopa 1o 6asmucy.

. HaXO,I[I/ITB IMPOCKIHIO BEKTOPA HA OCb.

. HaXOIlI/ITB KOOpAWHATBI BCKTOPA 110 KOOpAWHATAM €ro Hadyajia 1 KOHIIA.

. HpOI/ISBO,I[I/ITB JIMHEWHBIE OII€pary Haa BEKTOpaMH B KOOpJHMHATAaX.

. HaXOIlI/ITB KOOpAWHAThI TOYKH, I[GJISIHIGI;'I OTPE30K B JaHHOMY OTHOUICHHUH.

. Beruucnsare CKaJIIpHOC IMPOU3BCACHUC, UCIIOJIB3Ys OIMPCACIICHUEC U CBOMCTBA.

. Berancaars CKaJIIpHOC MMPOU3BCACHUEC BEKTOPOB, 3aJaHHBIX KOOpANHATAMMU.

. HpOBep}ITB OpPTOIrOHAJIBHOCTBb BEKTOPOB U BBIYUCIIATE YI'OJI MEXKAY BEKTOpAMHU, €CJIM OHU NAHbI

CBOUMH KOOPJAMHATAMH.

BrranciiATe BEKTOPHOE POU3BENEHUE BEKTOPOB, UCIIONB3YS ONIPEAEIIEHUE U CBOMCTBA.
BprauciisTe BEKTOPHOE MPOU3BEACHUE BEKTOPOB, 3aJaHHBIX CBOUMHU KOOPAMHATAMH.
Haxonute miiomane napasnienorpaMma U TpEYrojabHUKA, TOCTPOCHHBIX HA BEKTOPAX.
Brruucisate cmenanHoe mpou3BeieHUE 3-X BEKTOPOB, 3aJaHHBIX CBOMMHU KOOPIMHATAMH.
[IpoBepATh KOMIUTAHAPHOCTH BEKTOPOB, UCIIOJIB3YSl CMEIIAHHOE TPOU3BEICHUE.
Brruucisats 00beM napajuienenumnesia u TeTpaspa, MOCTPOSHHBIX Ha TPEX BEKTOPAX.

Pa3nes 3. AHannTnyeckasi reoMeTpus

3anuceiBaTh ypaBHEHHE MPSIMOW HA IUIOCKOCTH M B MPOCTPAHCTBE, MPOXOJSIICH 4Yepe3 JBe
TOYKHU.

3anuceIBaTh ypaBHEHHUE TNIOCKOCTH, TPOXOISAIICH Yepe3 TPU TOUKH.

Haxoauth paccTosiHue OT TOYKHU J0 MPSMOMN Ha TUIOCKOCTH U B MPOCTPAHCTBE.

Haxoauth paccTosiHuE OT TOYKHU JI0 TNIOCKOCTH.

Haxoauts yron mexay npsiMbIMU Ha TUIOCKOCTH U B IPOCTPAHCTBE.

Haxoauts yron mexay npsMoi M INIOCKOCTBIO.

Haxoauts yrona mexay mioCKOCTSIMHU.

HaxoauTth Mo KaHOHUYECKOMY YPAaBHEHHIO DJUTUTICA IKCIIEHTPUCUTET, TUPEKTPUCY.

HaxomuTh 1O KaHOHMYECKOMY YpPaBHEHUIO THUIMEPOONBI AKCUEHTPUCUTET, JUPEKTPUCY,
ACUMIITOTHI.

N3006paxaTh KpUBYIO BTOPOTO TOPSIKA, 33JaHHYIO0 B KAHOHUYECKOM BHUJIE.

[IpuBoauTh, ypaBHEHME KPUBOW 2-T0 TOpPSAKa K KAHOHUYECKOMY BHAY C TOMOIIbIO
MapajuIeIbHOTO MepeHOca U N300pakaTh ATy KPUBYIO.

[IpumensaATh MeTON Cce4YeHus Il TOCTPOCHHUS TMOBEPXHOCTEH 2-TOMOpsAKa, 3adaHHBIX
KaHOHMYECKUMU YPABHEHUSIMU.
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Paznen 4. ludgdepenunanbHoe ucuncJeHne (yHKIMU OHOM NepeMeHHoi
BbIuucnaTe TUIIOBBIE MPEENbl IOCIEA0BATENbHOCTEN U (QYHKIIHH.

HpI/IMeHSITB Ta6JII/ILIy SKBHUBAJIIEHTHBIX OECKOHEYHO MaJibIX, a TAKKC 3aMCYAaTCIIbHBIC ITPCACIIbL

K BBIYHCIICHHIO ITPEIETIOB.

Haxoauts 1 onpenessTh THII TOYEK pa3phiBa.

Haxoaute npon3BoHyto QpyHKINY, 3aJaHHOU SIBHO, TApaMETPUIECKH, HESIBHO.
Haxomuts nuddepenuman GpyHKIUN U MIPUMEHATH €T0 IPU TPUOTMKEHHBIX BHIYHACICHUSX.
[TpumensaTh J0rapuMUUECKYIO IIPOU3BOIHYIO.

Boraucnare npou3BoiHbe U 1 GEpeHIaIbl BEICIINX TOPSIKOB.

3anuchIBaTh ypaBHEHNE HOPMAJIH U KacaTelIbHOH K rpaguKy GyHKINU B TOUKE.
3anuceiBaTh Gpopmyibl Teitiopa 1 Makinopena N-ro mopsaka Jjs 3aiaHHON (GyHKIUH.
Haxoaute mpoMeKyTKH MOHOTOHHOCTH M DKCTPEMYMBI (DyHKITHH.

HaxoauTte MakcuManbHOE 1 MUHUMAJIbHOE 3HAYCHHS (DYHKIIMH Ha OTPE3Ke.
HaxoauTe mpoMeKyTKH BBITYKJIOCTH (BOTHYTOCTH) M TOUKH Hiepernda GpyHKIuu.
Haxoaute acuMnToTsl QyHKIHH.

[TpoBoanTH MOHOE HCCIeI0BaHNE QYHKIUHN U H300paXkaTh 3CKU3 ee rpaduka.

Paszpen S. DyHKUMH HECKOJBKUX NTePEeMEHHBIX

BbIuuciaTe yacTHbIE IPOU3BOAHBIE IEPBOI0 U BBICIINX HOPSIIKOB.

Haxoaute nmonsbIii quddepenmnma.

[TpuOaMKeHHO BBIYUCIATH 3HAYEHHS (PYHKIMMA ¢ ToMoIibio nuddepeniuana.
3anuceiBath Gpopmyiy Teitnopa ams 3anaHHON (YHKIMU C OCTaTOYHBIM WIEHOM B (hopMme
Ileano.

3anucpIBaTh YpaBHEHUS KacaTeIbHOH IJIOCKOCTH M HOPMAJIA K TOBEPXHOCTH.
Haxonuth 3kcTpeMyM QyHKIMH 2-X IEPEMEHHBIX.

HaxoxuteHanOospIiee 1 HaMMEHbIIee 3HaYeHUsT (YHKIIUU B 3aMKHYTOW OTpaHUYEHHON
o0nacTH.

HaxoauTh ycnoBHBIM 3KcTpeMyM ¢ TOMOIIbio GyHKIUH Jlarpanxa.

BbIuucnaTh NpOU3BOJHYIO IO HATIPABJICHUIO U TPAHEHT.

Bonpocs! a5t npoBepku ypoBHsi o0yueHHoctu «BJIAJIETDH»
Pazges 1. DneMeHTHI THHEHHOM aJaredpbl

Tt matpun A uB Berauciuts 24 — 3B, AB, BA, A%, |A|, B™1, ecin

2 2 5 2 3 3
A=14 3 4|, B=(1 -1 1
3 3 6 1 -2 -1
BbraucnuTs onpeneianTens 4e€TBEPTOro Mopsika
2 5 4 6
31 21
-1 4 2 5
2 0 1 1

Pemuth cucremy: a) meromom Kpamepa; 6) cpeactBamMu MaTpUYHOTO MCHUCIEHHS C

WCITOJIh30BaHUEM OOpAaTHOM MaTpPHIIhI, B) METOJI0M [ aycca.
X, + X, =3%; =0
3X, +2X, +2X; =—1.,
X, — X, + OX; =—2

Pa3nes 2. BekTopHas anredpa
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4. Jlaubl TpH BEKTOpa a = {4; 7;8} b= {9;1; 3}, C= {2;—4;—1}. Jlokasath, uto d,b u C — 6asuc
W HaifTy pasnokeHnue Bektopa d = {1;,-13;-13} 1o Gasucy a, b u C.
5. Jlanbl koopauHathel BepmnH TpeyronbHuka ABC :A(L —1, 2),B(-2,0, 2), C(2,1, —1) . Haiitu:

- -

- -
1) xocunyc yria mexny Bektopamu AB u AC ; 2) koopaunatsl Bektopa a=2AB-5CD; 3)
-
anredpandeckyro npoekiuto Bekropa BC Ha BexTop d; 4) AIMHY MEIMAHBI, ONMYIICHHYIO Ha
cropony BC.
6. Haiitu miomane napamwienorpaMmma, MoCTpoeHHoro Ha Bektopax M=3P+24 ufi=p—-2qu

€ro BBICOTY, ONYILICHHYIO Ha BEKTOP N, ecm |r)| =2, |q| =1, (p,q) = z .

6
7. Jlexar ma touku A(2,4,0),B(2,-2,4), C(1,8,—4), D(2,7,—2) B oanoit II10CcKOCTH.
8. Jansl koopmunatel Bepmua mupamuasl ABCD : A(3-2,2), B(L-31), C(2,0,4), D(6,—4,6).
Haiitu: 1) momanes rpanu ABC ; 2) 06sem nupamuasr ABCD ; 3) aiuHy BBICOTHI THPaMU/IbI,
OIIYLICHHOM U3 BepiuHbl D.

Paznen 3. Anaautudeckasi reoMeTpust

9. Jans koopaunathel Bepiunn nupamuasl ABCD : A(3,-2,2), B(L,-31), C(2,0,4), D(6,—4,6).
Haiitu: 1) xanoHMueckue U napaMmeTpuyeckue ypaBHeHus npsimoir AB ; 2) ypaBHeHue
wiockoctd ABC ; 3) ypaBHeHHE BBICOTBI TUPAMUJIBI, OIYIIEHHOM U3 Bepiuunbl D ; 4) yroin
mexay peopom AD u mmockocteio ABC .

10. Hcnons3yst ipeoOpa3oBaHus MapajlIeIbHOTO MIEPEHOCA, IPUBECTH YPABHEHHS JIMHUM BTOPOTO
HOpSIIKa K KAHOHHYECKOMY BHIY U TOCTPOUTH KPUBBIE:

1) 4x* +9y*> +8x—36y+4=0;2) y—x*—-6x—-6=0.

Pa3nea 4. luddepennuanbHoe ucuucjieHue GyHKIMU 0JHOMH NepeMeHHOi

11. BeaucnuTh npeaesns:

. 3x* -2 o xP=x?—x+1 . NX+2-V6-X _ (x2+5x+4)"
a) I|m—, 6) I|m #, B) I|m 2 ,l") I|m A o ;
x> [y8 4 2y 14 -1 x4+ X —x-1 x—>2 X* -4 x>el X©—=3X+7
) lim —'”(_Cof X) |
X—27 S|n X
—-X, X<0,

12. Uccnenosars dpynkmuio f(X) = Jx , 0<X<1, Ha HeNpepHIBHOCT: HAWTH TOYKH pas3pbiBa
3%4, x>1
(GyHKIUK U onpenenanuTh ux tuil. Beraucauts lIm f(Xx), im f(X) . [Mocrpouts rpapuk Gpysxumu.
X—>+0 X—>—00

13. Haiitu mpou3BogHbIC (YHKITHIL:

- - - 3
sin X 1+sin X X=sin"t )
a)y=———+1In ;6 , B) X%y —xsinxy? = 0.
COS“ X COS X y =cos”t
. x—sinx
14. Boraucnute npeaes, ucnoib3ys npasuio Jlonmurana lim,._, Tt

2

1+x
15. TIpoBecTn nmoaHOE KccneqoBaHNe QYHKIMHN Y =

>~ M IIOCTPOUTH €€ rpaduk

Pazgen 5. DyHKIIUN HECKOJIBbKHUX MEePeMEeHHBIX
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2,,2
16. HaiiTy 9acTHBIC TPOU3BOIHBIC BTOPOTO mopsiaka GyHkimu z =e” 7 .
2

17. HanucaTh ypaBHEHHE KacaTelbHOH IIIOCKOCTH M HOPMAald K MOBEPXHOCTH Z = X2 — y°B
touke M(1,1).

18. Pa3noxuts B OKpecTHOCTH HYIIsI 10 hopmyne Teidopa 10 BTOPOro Mopsijika BKIFOUUTEIBHO C
0CTaTOYHBIM wieHOM B opme Ileano ¢pyukuuo z = In(1 — x — y).

19. Uccnenosarh Ha SKCTpeMyM GyHKIHIO Z = X° + y° —3xy .

20. HaiiTu yclnoBHbIH SkcTpeMyM (GyHKIMHU Z = XY IIpHU ycaoBuux? + y? = 2.

).

21. Haiitu rpamuent GyHKiy U = tg X — X +3sin y —sin® y+z +ctgz B rouke M o (

NS

ki
’3l

nAa

22.Haiitu npousBonyio pyHkimu U = Xy°z® B Touke M, (3, 2,1) B nanpasnenun sexktopa M N ,

rne N(5,4,2).

Bonpocsl k 3a4ery (2 cemecTp)
Bonpocsl nu1s npoBepku ypoBHs o0yyenHoctn «3HATb»
Pa3nes 6. UnTerpanbHoe ucuucjieHue pyHKIMU 0HOH NMepeMeHHOM

Onpenenenue nepBooOpa3HOi U HEONPEAETICHHOTO HHTErpaja.

CBoiicTBa HEOIIPEEIEHHOIO HHTErpaa.

Tabnuua MHTErpaioB U NEPBOOOPA3HBIX.

OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS: UHTETPUPOBAHUE METOI0M BHECEHUS (PYHKIIMH 101

3HaK quddepeHnrana, 3aMeHa NepeMeHHON B HEONPEIEJICHHOM UHTErpajie, UHTErpupOBaHUe

10 YacCTsIM.

YHuBepcaibHas TPUTOHOMETPUYECKAs 3aMEHa.

OmnpeneneHue onpeeeHHOro uHTerpana. Teopemsl CyIecTBOBAHUS ONPEIEIIEHHOTO

UHTErpaa.

CBoiicTBa ONPENIEIIEHHOTO UHTErpaa.

®opmyna HeroTona-JIeiiOHuma.

3aMeHa NepeMEeHHOH B OIpeIeJICHHOM MHTETpalie, MHTETPUPOBAHHE 110 YACTSIM.

10. ®opmy1ibl BEIUKCIIEHUS IIOLIAM GUTYpBl, OTPAaHUUYEHHON KPUBBIMHM, 33JaHHBIMU: @) B IBHOM
BUJE; 0) B mIapaMeTpUYeCKOM BHUJIE; B) B OJSIPHON CUCTEME KOOPUHAT.

11. ®opmyibl BEIUMCIIEHUS JUTMHBI TyT'H KPUBOM, 3a1aHHOM: a) B SBHOM BHJIE; O) B
apaMeTpUuecKoM BUJE; B) B MOJIIPHONU CUCTEME KOOPIMHAT.

12. Beruucnenue 00beMOB TeJl C M3BECTHOMN IUIONIA/IbIO MONIEPEYHOT0 CEYESHHUS.

13. Beruucnenre o0beMOB Tell, MOJIy4eHHBIX BpalieHrneM Gurypsl Bokpyr ocuOxu 0.

14. Onpenenenne HecOOCTBEHHOT'O MHTErpaia 0 OECKOHEUHOMY MPOMEXYTKY. CXOIMMOCTb.
[Tpusnaku cpaBHeHus. [IpusHak abCOMIOTHON CXOAMMOCTH.

15. Onpenenenne HecOOCTBEHHOTO MHTErpaia OT HeorpaHUYeHHOM QyHKIMH. CXOAMMOCTb.

[Ipr3HaKu CXOAMMOCTH.

oo NS

© o~

Paszpen 7. JudppepennuaibHbie ypaBHEHHS

16. OcHoBHbIe oHATHS: onpenenenue 1Y, mopsaok 1Y, pemenue [V, naTerpanbpHas KpuBasl.
Y 1-ro nopsiaxa.

17. 3anaya Kommu. Teopema cymiecTBOBaHMS U €MHCTBEHHOCTH perieHus 3anaun Komu. OOmiee
n yactHoe pemeHus 1Y 1-ro nopsinka. Materpan /Y. ['eomerpuueckas nHTeprpeTarus.
N30KmuHEL

18. 1Y ¢ pa3pensromiuMucs nepeMeHHbIMU U cBosIIHecs K HUM. OxpHopoausie Y.

19. Teopema o cTpykType pemienus Jmaeiroro /Y 1-ro mopsiaka.

20. Metoa Bapualiu POU3BOJILHOM MOCTOSIHHOM i muHeiHbIX Y 1-ro mopsnka.

21. Ypasuenus bepnymiu.
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22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.
35.

36.

37.
38.
39.
40.

41.
42.
43.
44,
45,
46.
47.

48.

WuTerpupoBanue noiHbIX TudGepeHanos.

Y 2-ro nopsiaka. 3agaya Komm. Teopema cyiiecTBOBaHMS M €IMHCTBEHHOCTH PELICHUS
3agaun Komm. O6mee u yactHoe pemenus 1Y 1-ro mopsanka. /Y, nomyckaronye moHMKEHUS
MopsAKA.

Jluneitnbie 1Y 2-ro nopsnaka. CBoiicTBa pemenuii. CBoicTBO onpenenutesis Bpouckoro ams
JIMHETHO HE3aBUCHUMBIX PEIICHUI JIUHEHHOTO oHOpoiHOTO Y.

Teopema o cTpyKType 00IIero pemeHus JMHEWHOTO oHopoiHOTo J1Y 2-ro mopsaka.
TeopeMa o cTpyKType 00IIIero pemeHus JHHeHHOTro HeoaHopoaHoro Y 2-ro nopsiaka.
Meroa Bapualiii NpOU3BOJIBHBIX MOCTOSHHBIX JUIs IMHEUHBIX Y 2-T0 mopsiika

Jluneiinbie ogqHopoaHbie 1Y 2-ro mopsaka ¢ HOCTOSHHBIMUA KO3 puIineHTaMu.
Xapaxkrepuctuyeckoe ypaBHeHue. CTpyKTypa 00IIero penieHus B 3aBUCUMOCTH OT KOPHEH
XapaKTEPUCTUYECKOTO YPAaBHEHHS.

JIuneiinsie HEogHOpPOIHBIE 1Y 2-T0 MOpsAaKa C MOCTOSIHHBIMHA KO PHUIUEHTAMU U
crenuagbHOM npaBoi yacTero. [IpuHIUI cyneprno3uimm.

JY Beicimx nopsiakoB. 3agadya Komm. Teopema CyiiecTBOBaHUS M €IMHCTBEHHOCTH PEIICHUS
3amaun Komm. O6mee pemenre. Jlnnelinbie ogqnopoausie /Y Beicmx mopsiakoB. JInHeHas
3aBUCUMOCTh QyHKIHI. CBOMCTBO onpeaenuTeliss BpoOHCKOTo sl THHEHHO HE3aBHCUMBIX
pemenuii. CTpykTypa oOIIero penieHus.

Jluneitapie oqHOpOAHBIC [V BBICIIMX MOPSIKOB C MOCTOSHHBIME KO3 puimeHTamu.
XapakTepuctudeckoe ypaBHeHnue. JInneiinsie Heonnopoansie JIY: Ctpykrypa obuiero
peuenusi. MeTtos Bapualuu IPOU3BOJIbHBIX TOCTOSHHBIX IS JIMHENHBIX Y BbICIIMX
MOPSIIKOB.

Cucremsl 1V. 3agaua Kommu. Teopema cyniecTBOBaHUSA U €IUHCTBEHHOCTH PEILICHUS 3aa41
Komm. O61ee pemenne. MeTo1 UCKIIOYSHHUS.

Paznen 8. UncnoBblie n pyHKIMOHATBHBIC PAIBI

YucIioBbIE psbL: ONPEIEICHUE, YACTUYHAA CyMMa psfia, CyMMa psJia, CXOAUMOCTb.
['eomerpuueckuii psig. OCTaToK psijia ¥ €ro CBOMCTBO JUIsl cxosmierocs psaa. CBoicTea
cxoaaumxcs panos. Heobxonumoe ycinoBue cX0JUMOCTH.

[IepBblit 1 BTOpOM IPU3HAKU CPABHEHUS 3HAKOIIOJIOKHUTEIBHBIX PSAJIOB.

[Tpusznaku danamGepa u Komm.

NHuterpanbusiii npusHak. Psan upuxie.

3nakouepenyromuecs psaabl. [Ipusnak JleiiOnuma. AGcomoTHast U yCIOBHAs CXOIUMOCTb.
[Ipu3Hak abCOTOTHON CXOAMMOCTH.

@DyHKIIMOHANBHBIE PSJIBL: ONpeeieHne, 006JacTb cX0AUMOCTH. CXOIMMOCTh U paBHOMEpHAast
CXOAMMOCTB psizia B o0nactu. [Ipu3Hak paBHOMEPHOH CXOAMMOCTH.

CBolicTBa paBHOMEPHO CXOASIINXCS PSAIOB.

Crenennsle psabl. Jlemma AGens. Pannyc cxonuMocTu U Teopema o ero CyIiecTBOBaHUU.
CBolicTBa CTETIEHHBIX PS/IOB.

Teopembl 0 HEOOXOIUMBIX U IOCTATOUYHBIX YCIOBHUSAX pa3ioKeHUsl QYHKIUHU B CTETIEHHOM psi.
Papn Teinopa.

Pa3noxeHrne HEeKOTOPBIX 3JIEMEHTApHBIX QYHKIMH B psif Teilaopa B OKpeCTHOCTH HYJIS.
[IpunosxkeHus CTENEHHBIX PSAIOB.

Onpenenenne psna Oypee.

Teopema [upuxie.

Psnpt @ypbe A1 YETHBIX U HEYETHBIX (QYHKIUH.

Paznoxenue ¢pynkuuu B psg Oyprwe, 3aganHoit Ha otpeske [0,m].

Pasnosxenue B psjg Pypbe nepuoauueckoil pyHkimu ¢ nepuogom 2.

MuHuManbHOE CBOMCTBO 0Tpe3KoB psaaa dypre. YOriBanue ko3 duinenton psaga Oypoe.
Cxonumocts psaa @ypwe B cpeqnem. Pasenctso Ilapcepans.
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49. Pan dypre B KOMIUIEKCHOM popme. KoMruiekcHast rapMoHUKa. AMIUTUTYIHBIN CIIEKTP
NEepUOINYEecKOl pyHKIUH.

Bonpocsl 1451 npoBepku ypoBHs 00yuyeHHocTH «YMETD»
Pazgen 6. UnTerpajibHoe ucuncjienne QyHKIUN OTHOM MepeMeHHOM

IIpuMeHATH OCHOBHBIE METO/IbI K BEIYMCIICHUIO HEOIIPEAEICHHOIO UHTETpaa.
WHTerpupoBaTh paliioHaIbHbIE (YHKIIUU.

WHTerpupoBaTh TPUTOHOMETPHUECKUE (DYHKITUH.

HuTerpupoBath NpoCTEUIINE UPPALIMOHAIBHOCTH.

Bbraucnare ornpeneneHHblid HHTErpal OT TeX jKe KIaccoB (DYHKITHA.

[TpuMeHATH OnpeAeIeH bl HHTErpal K BEIUMCIICHUIO IUIoWaaed Guryp, JUIMH AyT KPUBbIX,
00BEMOB TeIL.

7. HccnenoBaTh Ha CXOIUMOCTh HECOOCTBEHHbIE HHTETpajbl 1 U 2-T0 POJOB.

ook wnE

Pasznea 7. nddepennuaibubie ypaBHEeHUS

8. Pemats 1Y ¢ paznensronmumucs nepeMeHHbIMU U CBOSIINECS K HUM, B TOM YHCIIe
oaHopoaHeie Y.

9. Pemarp nuneitHoe 1Y 1-ro mopsaka.

10. Pemats ypaBHenue beprymmu.

11. Pematp ypaBHEeHHE B OTHBIX AU PEPEHIINATOB.

12. Pemats /1Y BrICIIET0 MOPSAIKA, TOMYCKAIOIINE TIOHKEHUS TTOPSIKA.

13. Haxoauts ob1ee peuienue nuHeitHoro Y ¢ moctosHHBIMU KOAGGUITMEHTAMH U
CIIELIMAJIHOM ITPAaBOM YacCThIO.

14. HaxonuTe penieHrue HopMajabHOM cucTeMsbl Y MeTon0oM HCKITIOUeHMs.

Paznen 8. UncnoBblie n pyHKIMOHATBHBIC PAIBI

15. IlpuMeHsTh NPU3HAKKU CXOJAUMOCTH K MCCIEOBAHUIO CXOAUMOCTH psfa.

16. HaxoauTh 00J1aCTh CXOAMMOCTH (PYHKIIHOHAIBHOTO PSJIa.

17. PacknagpiBaTh QyHKIUIO B psig Teitnopa.

18. IIpuMeHSITh psIbl K TPUOINKEHHBIM BEIYUCIICHHSIM.

19. Beruucnats ko3¢ puruents psjga Oypee.

20. Toompenensiss Ha BCIO YHCIIOBYIO MPsAMYyIO 3adaHHyi0 B mpomexyTtke (0, 1) dyskimio mo
NEepUOINYECKO, MoaydaTh 11 Hee psifibl Pypbe 0 KOCUHYCAM U CHHYCaM.

Bonpocs! nist npoBepku ypoBHsi o0yuyeHHoctu «BJIAJETDH»
Pasznen 6. UnTerpajibHoe ucuncjieHue GyHKUMU OJHOH NepeMeHHOM

1. BBIqI/ICHI/ITB I/IHTeraJIBI:
J.arctg(\/4x —1)dx , I(xz FX 4 1)- cos X dX Ixz -In (2 + 3x3)dx

2. BwuUCIATH UHTETPAIIBL:

J' x* +x+3dX J‘Stgx+2 dx
\/3x 3_x-6 2sin 2x +5

3. Bobrunciaute UHTErpaNbI:

2 3
j x cos(x)dx j /1 + xdx,
0 0
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11.

12.

13.
14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

Haiity nnomaas GUrypsl OrpaHMueHHOM TUHUAME Y = X° +1 uX+Yy=3.
Haiitu momaae 061acTi OrpaHUYEHHOM SJUTMIICOM X = a cost, Y = bsint.
Haiitn nnowmane kapauonasl p = a(1+ COS((D)).

Haittu quny qyru nonykyoudeckoii mapabonst y = x¥? orx = 0 1o x = 5.
Haiitu jmuHy qyru actpounnsl x = cos>t, y = sin®t,0 < t < 2m.

Haiiti iy qyru kpusoiip = 5e5%/1%2 —r < ¢ < .
2 2

. Haiitu 06beM Tena, 00pa3oBaHHOTO BpallleHUEM JJUIHIICA X7 + Lz —1 BOKpyr ocu Ox.

I/ICCHGI[OBaTB Ha CXOJHUMOCTb HECOOCTBEHHEBIE HUHTCrpaJibl:
e’

arctg(x + x2)

o

— 1 .l- dx)
f1+§/§+2‘§/§dx; 1 s\/(x4+2\/§)(3x2+2x+11)
1

1
jln(l + 2x sin x) dx. j cos® 1/x ;
X.
0 V1+VxS-1 s Véx* +2x* + 3x

Pasznea 7. inddepenuuajbubie ypaBHEeHUs

Peuuth ypaBHenue )’ = Z(]n SN lj :
x\ x

Pemmts 3amaay Komm: y' =Y-C0SX +X ,y(0) = 1.
Pemmuth ypaBHenue xy’ —4y = x” \/;

Pemuts ypaBrenue (3x> +10xy)dx+(5x> —1)dy =0.
Haiitu o6mee pemenne: Xy” +Y" +X=0.

Haiitu o0mmee pemenue ypasaenus yy” —(y')> —4yy’ =0.
Haiitu o6mmee pemenne: y" —5y" =50ch5x.

Haiitu obmiee pemenue y" —2y" + y = 3e”.

Pemmnts ypasrenne "+ y = x—sin 2x.

Pemuts cucteMy, HCIONB3YsT METO UCKITFOUCHUS:

dx
— =X+3y,
dt y
dy

=X-
a Y

Pa3nea 8. UnciioBbie H GyHKIIMOHATbHBIC PAABI

HccnenoBaTh Ha CXOAUMOCTD psAABI:

= n V"L n+1 & n
t
M) 200 L

n=1

i n+2 22+smn i(—l)”(Gn—S).

“hh+1)'4S n & 100

Paznoxuts GyHKIIHMIO B pan Teilsiopa o CTENEHSIM X.

20 — x — x?
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24. Haiitu 001aCcTh CXOJIMMOCTH U 00JIaCTh A0COTIOTHON CXOJMMOCTH CTETICHHOTO psa
[ee]
(—1)™n

—2)™,
nz+1 (x )

n=1

25. Haiitu cymmy psina

26. BoIuMcauTh IPUOIMKEHHO ¢ TOYHOCTBIO 10 10™% unTerpan
1/4
sin x
— dx.
x

27. lootipenensisi HeoOXomMMBIM oOpa3oM 3amaHHyo B mnpomexytke (0, m) ¢dyHKIHIO

T .
f(x)= 5 X /10 IepHOANYECKOM, MOIYUUTh I Hee psibl Dyphbe 110 KOCHHYCaM U CUHYCaM.

Bonpocsl k 3k3ameny (3 cemecTp)

Bomnpocs 11 npoBepku ypoBHs o0ydeHHocTH «3HATD»

Pa3nea 9. UnTerpanbHoe ucuuciaeHue GyHKINH HECKOJIBKUX NepeMeHHbIX
1. Onpenenenue ABOHHOIO MHTErpalla, €ro CBOUCTBA U TEOMETPUUECKUI CMBICI.
2. OmnpeneneHne MNPaBUIBHONH 00JaCTH Ha IUIOCKOCTH M CBS3b IOBTOPHOTO MHTETpaja ¢
JBOMHBIM.
Ornpenenenue sKkoOMaHa 3aMEHBI.
®opmysa 3aMeHBI IEPEMEHHBIX B IBOTHOM UHTETpAJIE.
JIBOMIHOM MHTETpai B NOJSPHBIX KOOPIUHATAX.
IIpunoxxeHus IBOMHOIO UHTETpaa.
Omnpenenenne TpPOMHOTO UHTErpajia, €ro CBOMCTBA, FTeOMETPUUYECKUN CMBICI.
Onpenenenye NpaBUIIbHOM 007acTH B MPOCTPAHCTBE M MEPEXOJ] K MOBTOPHOMY B TPOWHOM
UHTETpae.
9. ®opmyna 3aMeHbI IEPEMEHHBIX B TPOHOM MHTETpaie.
10. TpoiiHO# HHTETpaT B HWIMHIPUIECKAX KOOPMHATAX.
11. TpoiiHoil uHTErpan B chepuuecKuX KOOpANHATAX.
12. TlpunoxxeHus: TPOMHOTO WHTETpaa.
13. Onpenenenue KpuBoIMHEItHOTO HHTErpanal pozaa, ero cBOMCTBa, TeOMETPHUUECKUI CMBICI.
14. Tlpuno>xeHus: KPUBOIMHEHHOTO MHTETpasa MepBoro pojaa.
15. Onpenenenne KpUBOIMHEHHOTO HHTErpaa2 poja, ero CBOMCTBA.
16. ®opmymna I'puna.
17. ®opmyna BeIYHCICHUS TUIOIIAACH C IOMOLIBIO KPUBOJIMHEHHOM HHTErpaa.
18. YcnoBus HE3aBUCMMOCTH KPUBOJIMHEHHOTO HHTETpaia OT MTyTH HHTETPUPOBAHHUS.
19. Onpenenenne NoBepXHOCTHOTO UHTErpan | poja, ero cBoicTaa.
20. ITpunoxeHus MOBEPXHOCTHOTO MHTETpaia | posa.
21. OnpeneneHue CTOPOHBI HOBEpXHOCTH. OmpeaenieHre 0JHOCTOPOHHEH U ABYCTOPOHHEH
MOBEPXHOCTH.
22. OnpeneneHyre NOBEPXHOCTHOTO UHTETpai 2 pojia, €ro CBOMCTBA.
23. CBs13b MOBEPXHOCTHBIX HHTETPAIOB 1 U 2 pona.
24. ®opmyna Octporpaackoro-I'aycca. @opmyna Ctokca.
25. Onpenenenre CKaJIIPHOTO U BEKTOPHOTO TTOJIA.
26. OnpeneneHre NOBEPXHOCTU U IUHUN YPOBHSI.

N AW
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

Ornpezenenust NPOU3BOIHOM MO HAMPABICHUIO U rpaareHTa. CBOWCTBA rpaiueHTA.
Omnpenenenne NOTOKa BEKTOPHOTO MOJIS.

Onpenenenue quBepreHuu. CBoiicTBa JUBEPIreHIUH.

®dopmyna Octporpaackoro-I'aycca B BEKTOpHOM Gopme.

Onpenenenye coeHOU1aIbHOIO BEKTOPHOIO TOJIS.
OnpeneneHuenupKyIALIUA BEKTOPHOTO MOJIS.

Onpenenenneporopa BeKTopHoro mnoist. CBoicTBa poTopa.

®dopmyna CTokca B BEKTOpHOU (hopme.

OnpeieneHUenoTeHIMAIBHOT0 BEKTOPHOTO MOJISL.

Onpenenenus oneparopa ['aMmuiibToHa U oneparopa Jlamnaca, ux cCBOWCTBa.
Onpenenenye NOTEHIUAILHOTO BEKTOPHOTO MOJIS.

Omnpenenenre rapMOHMYECKOr0 BEKTOPHOT'O TOJISI.

Pa3nen 10. Teopust pyHKuMii KOMILIEKCHOTO EPEMEHHOT0
Anrebpanueckast popMa KOMILUIEKCHOI'O YHCIA.
Kom1uiekcHast IiocKoCTs.
Onepanuy Haji KOMIUIEKCHBIMU YUCIIAMH.
Onpenenenre MOy U apryMEHTa KOMIUJIEKCHOTO YHUCIIA.
Tpuronomerpuyeckas u nokasaresnbHas popma 3arucH.
®opmyna MyaBpa BO3BEJEHUS B CTEIIEHb KOMIUIEKCHOTO YHCIIA.
®dopmyiia U3BIEUCHUE KOPHS -OM CTENEHH U3 KOMIUIEKCHOI'O YHCIIA.
Onpenenenne GyHKINN KOMITIEKCHOTO TIEPEMEHHOTO.
OnpezneneHue nokas3areabHON QyHKIUH.
Onpenenenue norapupMuyeckoi GyHKINH.
Onpenenenue cTeneHHON GyHKINU.
OmnpeneneHnst TPUTOHOMETPUUECKUX (YHKITHH.
Onpenenenus runepOOINIEcKuX QyHKIHA.
[TonsiTrie 06 0OpaTHBIX TPUTOHOMETPUUECKHUX U TUNEPOOINYECKUX (PYHKIHUAX.
Onpenenenue npeaena Gpynxun KII.
Omnpenenenue HenpepriBHOCTH GyHKIH KII.
Onpenenenne npousBoHor ¢pynkuuu KII. Yenosus Komm-Pumana.
Onpenenenne ananutuyeckon pynkuuu. OnpeneneHne rapMOHUYECKON QPyHKINH.
Onpenenenue uHterpana ot ¢pynkuuu KII.

Teopema 0 HE3aBUCUMOCTH MHTETpasia OT aHATUTUYECKON (YHKIMH OT IyTH UHTETPUPOBAHMUSL.

Teopema Kommn.

OcHoBHas (opMyJia UHTETPAITBHOTO UCUHCIICHUSI.

Wuterpanbhas ¢popmyna Kommu.

Teopema 0 BbICIIUX MPOU3BO/IHBIX.

O06nacTh CXOAUMOCTH CTEIIEHHOTO PSAa.

Teopema 0 pa3noxeHnn aHATUTHIECKOHN YHKIIUU B KoJiblie B psa JlopaHa.
Teopema 0 paznoxxeHuH aHaTUTHYeCKON (yHKIUH B psia Teitnopa.
Ornpenenenne n30JIUPOBAHHON 0COOOM TOUKHU.

Omnpenenenne ycTpaHUMOM 0CO00M TOUKH.

Omnpenenenue mostoca N-ro nopsijika.

Omnpenenenue CyecTBEHHO 0c000# TOUKH.

Bun psana Jlopana ¢pynkuun KII B okpecTHOCTH H301MpOBaHHOM 0CO00M TOUKH.
Ornpenenenne BpIYETA.

@opMyIIbl U1 BBIYUCIICHUS BBIYETOB.

Teopemsl 0 BpIUETAX.

@DopMynbl JUIsI BBIYUCICHUS HMHTETPATOB OT (YHKIHMH JCHCTBUTEIBHOW TEPEMEHHON C

[IOMOILIBIO BBIYETOB.
[IpeobpaszoBanue Jlamnaca. OpurnHaabl U UX U300paKEHHUS.



76.
77.
78.

BoOoo~NohR~wWNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.

37.
38.

0.
. IlepexoanTh K MUIMHIPUYECKIM U CPEPUIECKUM KOOPIUHATAM B TPOMHOM HHTETpaJIe.
12.
13.
14.

CgroiicTBa nmpeobpazoBanms Jlamaca.
Tabimira OpuUruHAIOB U N300paKESHUT.
O6patHoe nipeoOpa3oBanue Jlamnaca.

Bonpocsl a5 npoBepku ypoBHs 00yuyeHHocTH «YMETD»

Pa3znen 9. UnTerpajbHoe ucuncjieHne GyHKINM HECKOJIbKHX MePeMeHHbIX
3anuchIBaTh NOBTOPHBIN MHTErPaAJ 1J1s ABOMHOTO UHTETpaja.
MeHATh NOPSAAOK HHTETPUPOBAHUS B IBOWHOM HHTEIrpase.
Boraucnare sskoOuaH 3aMeHbI IEPEMEHHBIX B IBOMHOM HHTErpaie.
ITepexoanuTh K MOJIAPHBIM KOOPAMHATAM B JBOMHOM MHTETPAJIE.
BoerancnsaTh 1UI0mak miockoi Gurypel.

Bbraucnsate Maccy miockoit GUrypsl.

HaxoauTh K0OpAMHATHI IEHTPA MACC IIOCKOU (PUTypHI.
3anuceIBaTh OBTOPHBIN MHTErPall JIsl TPOMHOIO UHTETpaa.
MeHATh NOPsAI0K UHTETPUPOBAHUS B TPOMHOM MHTErpaIe.
Bbruucnsate sikoOuaH 3aMeHbl IEPEMEHHBIX B TPOMHOM HHTErpaie.

Bbruucnate Maccy 00b€MHOrO Tea.

HaxoauThk KoOpAHHATHI LIEHTPAa Macc 0ObEMHOTI0 Tea.

Bbruucnate kpuBonMHENHHbIN HHTErpai 1 posia mo KpuBOH 3alaHHON B SIBHOM BHJIE, B
[apaMeTPUUECKOM BUJE U B MOJIAPHON CUCTEME KOOPIUHAT.

BbruucnaTe KpuBONIMHEHHBIN HHTETpall 2 poAa o KPUBOM 331aHHON B IBHOM BUJIE, B
apaMeTpUUECKOM BUJIE.

[TpumensaTs Gopmyny ['pruHa K BEIUMCIEHUIO KPUBOJIMHEIHOTO MHTETpaa.
Boruncnsate miomnaas GUrypsl ¢ MOMOIIBIO KPUBOJIMHEHHOTIO HHTETpaa.

BrruncnsaTe noBepXHOCTHBIN UHTETpal 1 u 2 pona.

BbruncnsaTe miomans NoBEpXHOCTH C IIOMOIIBIO TOBEPXHOCTHOIO MHTErpasa.

[Tpumensts popmyny OcTtporpaackoro-I'aycca K BEIUMCIEHHUIO TOBEPXHOCTHOI'O HHTETpaa.

Beraucnsars IMPOU3BOJAHYIO IO HAITPABJICHUIO U I'PATUCHT.
Brerancaars JAUBCPTCHIUIO CKAJIAPHOI'O ITOJIA.

Beraucnsars POTOP BEKTOPHOT'O ITOJIA.

BrrancasaTs noTox BEKTOPHOTO IMOJIA Y€PE3 MOBEPXHOCTD.
Breraucnsats OUPKYJILOUIO BEKTOPHOT'O IMOJIA BAOJIb KpHBOﬁ.

Pa3nen 10. Teopust pyHKuMii KOMIIEKCHOTO EPEMEHHOT0
HaxoauTk MOysIh ¥ apryMeHT KOMILIEKCHOTO YKCIIa.
CTpouTh Ha KOMIUIEKCHO#M TIOCKOCTH TOYKH BHJIA X + [Y,0KpY>KHOCTH BUa |z — Zy| = R.

[TpencTaBiasTh KOMIUIEKCHOE YHCIIO X + [y B TPUTOHOMETPHUYECKON U MOKa3aTeIbHOM (hopme.

Bo3BoauTh B cTeneHb KOMILIEKCHOE YHCIIO.
HaxoanTs Bce 3HAUCHUS KOpHA OT KOMIIJICKCHOT'O YHCJIA.

Haxoaute 3HaueHUst OCHOBHBIX (QYyHKIMI KoMIuiekcHoro nepemerHoro (KII) u npencraBnate

9TH 3HAYCHUs B alreOpandeckoit popme: e?,sin z, cos z, Ln z, a?, sh z, ch z.

[TpoBepsTh, ABIAETCS I JaHHAs KOMIUJIEKCHO3HauHas QyHKUus auddepeHuupyeMoil.
BoccranaBnuBarh aHANUTUYECKYIO (QYHKIIHMIO TI0 €€ IEHCTBUTEIbHON (MHUMOI) YacTH.
Boruucnare uHTErpan or GyHKIUN KOMITJIEKCHOTO IIEPEMEHHOTO.

[TpumeHsATh HHTETPATBHYIO (opMyiTy Koty [utst BRIYMCIIEHUST HHTErpaia OT GYHKIIUU
KOMIIJIEKCHOT'O TIEPEMEHHOTO 110 3aMKHYTOMY KOHTYDY.

[TpumensaTs GpopMyiTy AJ1s BBICIIMX MPOU3BOJHBIX K BEIYUCIECHHIO MHTETpaia OT (PyHKIUH
KOMILJIEKCHOTO IEPEMEHHOTO 110 3aMKHYTOMY KOHTYDY.

PackmanpiBate pynkiuio KI1 B psix Jlopana B kosbIie.

OmnpenensaTh TUI U30JIMPOBAHHONW 0CO00M TOUKU (PYHKIIMH.

36



39.
40.
41.

10.

11.

12.

13.

14.

BbIuucnare BeIYET B U30JIMPOBAHHON 0COOON TOUKE.
[TprMeHATHh TEOPHIO BBIYETOB K BHIYMCIIEHUIO UHTErpasioB oT GpyHkuuu KII.
BprunciaTe uHTErpassl 1€HCTBUTEIBHOIO IIEPEMEHHOIO € ITIOMOILBIO BEIYETOB.

Bonpocs! 15t npoBepku ypoBHsi o0yuyeHHoctu «BJIAJLETDH»

Pa3znen 9. UnTerpajbHoe ucuncjieHne GyHKINM HECKOJIbKHX MePeMeHHbIX
PaccraButh nipesesnibl HHTETpUPOBaHUS B TOBTOPHBIX MHTETpaaX, K KOTOPHIM CBOJUTCS
nBOitHOM uHTerpan ot Gpynxuuuf (x,y), raeD : y = x*> + x,x —y + 3 = 0.
Bbruncauth TOBTOPHBIN MHTErpa

5 vy
f dy f xydx.
1 0
IIepemeHUTD MOPSIOK MHTETPUPOBAHKS B IOBTOPHOM MHTETpaje
4 V16—x2
J dx J f(x,y)dy.
0 4x—x2

Beruncnuth
ff V4x? —y?dxdy, D: y=x,y=0,x=1.
D

Hepeﬁz[;[ K IIOJIIPHBIM KOOpAWHATAM, BLIYUCIIUTL HHTEIpall

ff(xz +y3)dxdy,D: x*+y?=ax,x*+y?=2ax,y =0,y <0.
D

Haiitu ruiomanes ¢purypsl, orpaHu4eHHOMN JIMHUSAMU:
x2+y?2=9,x*+y>—6x=0,y =0.

Bbruuciuth 00beM Tea, OrpaHuYeHHOTO MOBEPXHOCTAMMU:
z=1-x*—y%y=xy=+3x2=0.

HaifTu HeHTp TAKECTH OIHOPOHON TIACTHHBI, OTPAHUYEHHOM MMHUAMU Y = X2 x +y = 2.
PaccraBuTh npesielibt MHTErpupoBanus B Tpoiinom unterpane [ff. f(x,y, z)dvins retpadupa,

OTPAaHUYEHHOTO IIOCKOCThIO X + 3y + 6z = 18 u KOOpIMHATHBIMU TIOCKOCTSIMH.

Buruncants
fff Vx% + y2dxdydz, V: z?=x?>+y%z=1,z=0.
%

Hepeﬁ;lﬂ K DWINHAPUYICCKHUM KOOPpAWHATAM, BBIYUCIINTL HHTCIPaAJI

ﬂ (x2 —y)dv,G: x* + y> =2z,z=2.
G

Hepefmﬂ K C(I)epI/I‘-ICCKI/IM KOOpAuHATaM, BBIYUCIIUTb UHTCTPAJI

dv
fff ,G: x2+y? + z2<24z,x* +y? + 2% > 62
J Jx2 +y? + z2

BbIYMCIUTL 00BEM TeJjla, OTPAHMYEHHOTO TIOBEPXHOCTAMU
x? + y?=Rx,x* + y?+z2=R%z=0.

Haiitu maccy konyca (z — h)? = (x? + y?)h?,0 < z < h,ecnu mIoTHOCTE p = |xy|.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

HaiiTi KOOpAMHATHI LEHTPA TSKECTH OJAHOPOIHOIO TEJa, OTPAHUYCHHOTO YKA3aHHBIMU
nosBepxHocTAMH X2 + y? + z? =3,x% + y? =2z

Beruuciuts [ , (x+y)dlecnu L - xonryp tpeyronphnka ABO ¢ BepmmHaMu
A(1,0),B(0,1),0(0,0).

Beruuciuts [ L (x? + y?)dlecnu—nmyra norapudmuueckoii crnupamun r = ae3?or Toukm
A(a, 0)a0 Touku 0(0,0).

Haiitu Maccy mepBoro BHUTKa BHHTOBOM JMHUHM X = acost,y =asint,z = ht,t €
[0,27],eciu toTHOCT ¥ = Y(X, Y, Z)B KaX/I0# €€ TOYKE MPOMOPIHOHAIbHA JJIHHE PaIHyC-

BeKTOpa 310l Toukn: ¥ (X, y,z) = k/x2 + y? + z2.

Boruucyuts [ L y?dx + x2dy, rae L — nyra BepXHeii IOJOBMHEI 3JUIMIICA X = 5cost,y =

2 sin t, «xpoberaeMas» 1o X0Ay 4acOBOM CTPEIIKH.

[Tpumenus Gopmyny ['prHa, BEIYUCIUTD gﬁL y2dx + (x + y)*>dy, rne L — xoHTYp
tpeyronbuuka ABCc Bepmuaamu B Toukax A(3,0), B(3,3),€(0,3).

Boruncnute padboty cuitbl F=(X+Y)i — Xj Ipu nepeMeneHnd MaTepraIbHON TOYKH BIOJb
OKPYKHOCTH X2 + y? = 4 110 X0y 4acOBOH CTPEIIKH.

Borancnuts [ xyzdS, ecnn S — wacth nosepxuocti napadonouna z = x* + y?, orcexaemas

IJIOCKOCTBIO Z = 1.

Haiitu nnomane yactu runepbosinueckoro napadongouaa z = xy,x > 0,y > 0, Beipe3aemMoro
uunusapom x2 + y? = R2,

Berauciuts Macey noycdepst Z = 4/a? — x? — Y2, eciu MOBEPXHOCTHAS TUIOTHOCTH B
KaKJIOM ee TOUKe 8=X2+y2.

[pumenss Gpopmyiy Octporpajckoro-Iaycca, BHIMUCITUT | s x3dydz + y3dxdz +
z3dxdy,rne S — BHemnaAs cropona cepoix? + y2 + z2 = 1,
Haiiti moToK BeKTOpPHOTO 1mMoJist a=Xi— 2Yj— zK uepe3 3aMKHYTYI0 MOBEPXHOCTD S,

OrpaHMYEHHYIO TOoBepXHOCTsAMH 1 - z = x? + Y2, z = 0, B HaNpaBIeHUU BHEIIHEH HOPMAITH.

Pa3nen 10. Teopust pyHKuMii KOMIIEKCHOTO NEPEMEHHOT0

, . o 21
JlaHbl 1Ba KOMIUIEKCHBIX Uucha Z; = 2 — [,Z, = 3 — i.Haltu z; + 25,21 — 2, 2125, —
2

1

. o V4 3|Z

JlaHbl 1Ba KOMIUJIEKCHBIX uucha z3 = —4,z, = 1 + iv 3.Haiitu (—3) =
Z

4 Za

Beruncnuts Ln i,sin i, i%L.
BerauciuTh HHTETpa fc (2+ Z)dzno nyre C : x = y? or Touku z; = 0 JI0 TOUKH Z, =
4 — 2i.
BoccranoBure ananmuTHyeckyro QyHKUUIOf (Z) 1Mo ee NeliCTBUTENILHON YacTh
Zdz

— 2 2
u(x,y) =x*—y*—2y.
e
Beruncnuts nHTErpan fc 2(1_7)3B 3aBHCHMOCTH OT TOT'0, I/IE HAXOLATCA: a) Touka 0 JexuT

BHYTpPH, a Touka | BHe KoHTYypa C; 0) Touka | j1exuT BHyTpH, a Touka 0 BHe KoHTYpa C; C)
touku 0 u 1 BHyTpH KOHTYpa C.

33. Paznoxxute QyHKIHIO %}3 psan Jlopana B obnactax: a) 3 < |z| < 4,0) |z| > 4,

B)0 < |z + 4] < 7.
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34. JIns cnegyromux GyHKINNA HAUTH 0COObIE TOUKH, BEISICHUTH UX THIT U BEIYUCITHUTH

ef-1 2
BbIUeT:——; Sh-.
Sinmz zZ
35. Beruncinuth HHTETpat
a2
SN~ z
dz.
ZCOS z

zI=2

36. I/ICHOJ'IBSYH BBIYCTEI, BEIYUCIIUTh UHTCTpPAll
+ oo

J COS X 4
X.
x2+1

37. HCHOJ‘IBS}’H BBIYCTEI, BEIYUCIIUTh HHTCIPAJl
2T

f dx
3sinx+5°
0

38. Haiitu uzo6paxenue e cos’ t.
39. Haiitu opurunan

p®-8

40. OnepaimOHHBIM METOIOM PEIIUTh MU PepeHIaIbHOe YpaBHEHUE

y'+y=6e", y0)=3 y'(0)=1.

41. OnepanmOHHBIM METOJIOM PEIIUTh cUcTeMY IudepeHIInanbHbIX YpaBHEHUN

X=X+3y+2,
{ . x(0)=-1 y(0)=2.
y=X-y+1,

Tunosoii Ouset 3x3amena (1 cemectp)

MHWHOBPHAYKU POCCUN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BBICHIEI'O ITPOPECCHUOHAJIBHOI'O ObPA30OBAHUA

HUKETOPOJCKHNI T'OCYJAPCTBEHHBIV TEXHUYECKHUN
YHUBEPCUTET um. P.E.AJIEKCEEBA
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Kadenpa «[TPUKIIATHAS MATEMATUKA»
Jucinummmaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Jlaubl xoopauHaThl BepmmH Tterpasapa A(0,—1,—2),B(2,0,0),€(2,0,—1),D(5,0,1).
Bbruucnute 00beM TeTpasapa, IUIOIAAb €r0 OCHOBaHMS M BBICOTY, ONYLICHHYI W3
BEpIIUHBI D.

2. Haiitu npoexnuro Touku A(—2,0,3)Ha minockocts 2x — 2y + 10z + 1 = 0.

3. Boruncnute npeaen, ucnoab3ys npasuio Jlonurans

. x—sinx
im——.
x>0 X —tgx
x3-4

4. TlpoBecTH MOJHOE UCCIeNOBaHNE (PYHKIIUU U TOCTPOUTH €€ Tpaduk y = =

5. MccnemoBats Ha skcTpeMyM GyHKIMIO Z = e2*(x + y? + 2y).

6. CkamsipHoe NpOM3BEICHHE BEKTOPOB, €ro cpoiictBa. HeobOxommmoe W J0CTaTO4HOE
YCIIOBHS OPTOIOHAJIBHOCTHU 2-X BEKTOPOB. BhIuncienue B KoopAHHaTAaX.

7. TlpaBuno Jlonurans.

DK3aMeHaTop 3aB. xag.
noueHt ['opoxosa U.B. npod. Kypkun A.A.

TunoBoii Oujier 3a4era (2 cemecTp)

MHWHOBPHAYKHU POCCUU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE

VYPEXJEHWE BBICIIET'O [TPOPECCUOHAJIBHOI'O OFPASOBAHUSA
HWKETOPOJCKHNMN T'OCYJAPCTBEHHBIV TEXHUUYECKHN
YHUBEPCHUTET um. P.E.AJTEKCEEBA

Kadenpa «[TPUKIIATHASA MATEMATUKA»
Jucuumimaa «MATEMATUKA »

BUJIET Ne

1. BeuucnuTh UHTETpa
4

f(x/}—%)lnxdx.

1
Berauciauts miomans GUrypsl orpanndeHHoi uanei p = 2(1 — cos ).

3. Pemmts 3amauy Komm

no

)

y 1 — cosx (T[) T
y' — = s yl=)==
sinx sinx 2 2
4. Haiit 0651aCTh CXOIUMOCTH CTENIEHHOTO Psija
b n
(-1)"™Vn
nz+1
n=1
Brluncnenue avMHbI 1YyTU KPUBOH, 3aJaHHOM MapaMeTpUYECKH.
6. IlpenenbHbIN TpPU3HAK CXOAMMOCTH YHCIOBOTO PAJIA.

(x — 2)",

o

OK3aMeHaTop 3aB. xag.
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noueHt ['opoxosa 1.B.

npod. Kypkun A.A.

Tunosoii OuseT 3x3aMeHa (3 cemectp)

MUHOBPHAVKU POCCUU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[J)KETHOE OBPA3OBATEJIbHOE
YUPEXJEHUE BBICILIEI'O [IPO®ECCUOHAJIBHOI'O OBPA3SOBAHUS
HUKETOPOJCKHNI T'OCYJAPCTBEHHBIN TEXHUYECKHUN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIATHAS MATEMATUKA»
Jucuummmaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne

1. BobruncnuTh TpoitHON MHTETpa

c

Jff dxdy
J NP

rae Gzanana HepaBeHCTBaMK x2 —2x +y?2 < 0,x+2z<2,y >0,z > 0.
2. BBIYHCINTD KPUBOJIMHEHHBIA HHTErPAJT

55 (22 = xZ+y2)dl,

rae C - KOHWYecKast BUHTOBast JIMHUS X = tcost,y = tsint,z = t,t € [0,27].
3. BBIUUCIHTH MOBEPXHOCTHLIA MHTErPaAJI

U x3dydz + y3dxdz + z3dxdy,
s

rae S — BepxHsist monychepaz = /1 —x2 — y?.
1

(GBS

. Haiitu nopaHoBckoe pa3zioxeHne GyHKIUU

21

J

0

—110 crerneHsM Z B koablle 0 < |z| < 1.
z(z+1)

. Berunciants HHTErpal C MOMOIIbIO BEIYETOB

dx

4sinx +5°

6. 3aMeHa mepeMEHHBIX B TPOWHOM HMHTErpaye. TpoiHOH MHTErpan B IMIMHAPHYECKUX H

chepruecKkux KOOpAUHaTaxX.

7. Pasnoxenue aHanutrdecko GpyHkiuu B psg Teitmopa.

OK3aMeHaTop
noueHt ['opoxosa M.B.

3aB. xag.
npod. Kypkun A.A.
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TunoBble 3a1aHus AJ15 KOHTPOJIbHBIX AyAUTOPHbIX paﬁoT

Cemectp 1

KouTposabHasi ayiuTopHasi padoTa 1o Teme
«PelieHue cucTeM JHHEHHBIX aJIredpanvyecKuX ypaBHeHuUii»

1. Pemuth cucteMy JMHEHHBIX aJlreOpandecKuX ypaBHEHUH: 1) METO0M 0OpaTHOM MaTPHIBI; 2)
METOJIOM onpenenureneit; 3)meronom ["aycca.

3X, +2X, + X3 =5
2%, +3X, + X3 =1
2% + X, +3%; =11

KontpoabHas aynuropHas padora 1o reme
«BexkTopHas aaredpa»

|. Haiirn 3uauenne napamerpa f. npu koropom @ = {1,4, =2} n b= {—2.3t. 4} konnm-
HEAPHBI.

2. HaiiTn 3nausenye napamerpa f. npH KOTOpPOM a {2,—1,2t} u b {t.t +2,1}
HePHeH INKYAAPHBL

3. Haiiru snauenue napamerpa t, npu koropom @ = {—1.4,1}. b= {1.1.0}. &= {1.1.1}
KOMILTAHAPHBL

L. Boiuneanrs (@ — b) - (2d + b). eca la| = 2. |1;| = 1. Z(a@.b) = =/3.

5. Halirn yron MezAy BeKTOpaMu @ i b, ccm @ = {2.1, ~1}, h={1.0,2}.

6. Haitru gty sexropa @ + 2b, ecan || = 1. |b] = 2. Z(d.b) = =/3.

7. Haiirn sunmmy sekropa 2@ + b, ecm @ = {0,1, -1}, b= {~1.0, 1}.

8. Hairrn npoekiumio /H',,-’_; BEKTOPA b na BCKTOD ., ec/1H ]/:| = 9. L(@.b) = /6.

9. Haiitu npoexuwmio prab sekropa b na sexrop a, ecom @ = {1,0,—1}, b= {2,0, 1}.

LO. H,mm [LJIOLIAL TPEVIOJAbLHIKA, MOCTPOCHHOIO Ha BEKTOpax a — bua+ b, ecan
|d] = 2. |b] =2, £(d@,b) = 7/6.

11. Hle‘H IUIONIAL AapPaJIe/iorpaMMa, oCTPOeHHoro Ha BekTopax 4 = {1.0.—1} n
b={-1,21}.

12. Haiiti ofibem TeTpasapa, nocTpoentoro ua sektopax @ = {1.2. =5}, b = {1, —1.0},

= {1,-3,1}.

KonTposabHas aynuropHas padora mo reme
«IIpsiMasi ¥ IVIOCKOCTh B IPOCTPAHCTBE»

1. Hanmcats ypaBHEHHE IPIMOU, mpoxosiieii uepes touku A(2,3), B(3, —2).

2. Haiitu yroa mexny npsmeiMu2x — 3y —1=0,2x —2y —3 =0

3. Jlausl Bepiunbl Tpeyroiasauka A(4,2), B(2,1),C(1,3) . Hamucars ypaBHeHue BHICOTH CHK
AB.

4. Tlpu xakoM 3HaueHUM napamerpa npsameie 3x —ay — 1 = 0, 6x + 2y — 3 = OnapajuieNbHBbI.

5. Hamucate ypaBHEHHE IIIOCKOCTH, IPOXOSAIIEH YEPE3 TOUKH
A(1,4,1),B(2,0,—-1),C(—2,—-2,1).

6. Bpruucnuth yron Mexay miockoctamMu2x —y +2z—1=0,—-8x+y—4z—-3 =0.
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7. Haiitu paccrosiHuEe MEX Ay NapauIeIbHbIMU IIOCKOCTAIMUZ2Xx — 3y + 2z — 1 =0, —4x +
6y —4z—3 =0.

8. Ilpu kakoM 3HaUEHHHM MapameTpa MIocKocTu 2x —ay +2z—1=0,—x+y—4z—-3 =0

NepPHEHANKYIISIPHBI
9. Hamucars ypaBHeHHUE IPSIMOIA, mpoxoasmiei uepes Touku A(2,3,1), B(—1,3, —2).

x-1 y+1 z—-2 x y—1 z+2
10. [Ipu kakoM 3HAYCHUU TTApaMeTpa MPsMbIC — =T =, ¢ = 3 = — NapajIeibHbL
x—10 y-9 z x-3 y—1 zZ—a
11. IIpu xakoM 3HAYEHUU TTApaMeTpa MpsiMbie — =T =35 = 5 = —; CKpCIMBAOTCH.
x—1 y+1 z-2 X y—1 z+2
12. BeI4UCIUTh yroa MEXIy IPsIMbIMHU s T T T

13. Hancats ypaBHEHHE IPIMOU, poxoasiieii uepes Touky M (1, —2,1)u napaiuienbHoi
pAMO
-1 2 2
14, Hanmcath ypaBHEHHE PMOU, poxosiieii uepe3 Touky M (2,0,1)u neprneH MKy IspHO#MA

x y—1 z+2

mwiockoctu2x — 3y +2z—1=0

o X y—1 z—2
15. BIYHCIUTh yroi MeXy MpsSMoit =] ==, = T4 IIOCKOCTbIO 2x+y+2z—1=0
xX—2 y+1 z—2
16. IIpu kakOM 3HaUEHUHU MTapamMeTpa MpsMast —— = =, = ;M ILIOCKOCTh 2x—y+2z—1=0
NEePHEHAUKYIISIPHBI .
x-a y-1 z-2
17. IIpu kakoM 3HAYEHHUU MTapPaMETPOB npAMasg—-= = == = — JIGKHT B IJIOCKOCTUZ2X — Y +

2z—1=0.
KonTpoabHasi aynuropHas padora mo reme
«IIpeneJibl mocjie0BaTEIbHOCTEID)

1. Beruucnuts npenaesnsl Nocae0BaTelbHOCTEH:

. N +5-+n-5 ) %/73 _ 13743 YV
1) lim . 2) llmn( 5+8n —2n).3) im| 2/ © )

o ln +5+fn=3 e " ==\ 13110

KonTpoabHasi aynuropHas padora mo reme
«IIpenen pyHkuum»

1. Beruaucauth npeaens! GyHKINN:

6
X+v/4x° -1 2)"m 9x

1) ymcxff_,_go)(_z 20 J6+ X —v6—X
2 . Vcnonb3yst 0eCKOHEYHO MaJlble, BBIYUCIUTD PeAeibl pyHKINH
2
1) lim e 1 2 lim OS5 VY
x = 0sin(z(x/2 +1)) x 2w 31 5  cosx '

KontpoabHnas padora mo reme
«Hccnenosanmne pyHkuumn»
—x>—x+3

1. TlpoBectu nmomHOE UccaeAOBaHUE QYHKIIUN Y = Z 3x13
X®—=3x+

Y TIOCTPOUTH €€ Tpaduk.

KonTposbHasi aynuropHasi pabora mo reme
«@DYHKIHMH HECKOJbKHX MepeMEeHHbIX)»
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2
1. BeMUCIHTE NPOu3BOAHYI0 yHKIMHE Zz = x2e*Y” B Touke M(1,1) B HanmpaBIeHUH BEKTOpa
a={2,0,—-1}.
X " ’
2 . Ilokasare, yTO QYHKIUA Z = 5 YAOBICTBOPACT YPABHEHNIO XZyy — Zy = 0.

3. HanucaTh ypaBHEHME KacaTelbHOM IIOCKOCTH K HOBEPXHOCTH X2 — y? — 2z = 0 mapaienbHo

mwiockoct 2x — 2y —z = 0.
4 . ViccnenoBath Ha 9KcTpeMyM QyHKIHIO Z = X° + y° —3xy .

5. Haiiti ycioBHBI 3kcTpeMyM QYHKIUM Z = Xy HpH yCIOBUH X2 + y2 = 2.

Cemectp 2

KonTpoJsbHasi aynutopHasi paéora no reme
«HeonpeneeHHbIIl HHTErpas»

Breraucnutb HCOIIPCACIICHHBIC HHTCTPAJIbI

2 2!

J~ x dx 1-x2 J-(2x+1)dx
v 2 _ 2 —dX
sin“(5 — 4x°) .[ x> X° +3)X

3xsin (x? + 2 Jdx
[3xsin(x +2)d

KoHTpoJsbHas ayniuTopHas padora 1o reme
«IIpuno:keHus onpeaeeHHOr0 HHTErpaia»

1. BBIYHCIUTD IIIOMIAAb GUTYPHI, OTPAHUYCHHOW JIMHUSAMU T = 4sin2¢,r = 2 (r = 2).

1-e*—e™*
—,0<x < 3.

2. BprumcnuTh IIMHY TyTH KPUBOH, 3aaHHON QYHKIMEH y = >

3. Boruncnute 00beM Tena, MOy4eHHOTO BpalleHueM BOKPYT ocu Ox GUTyphl, OrpaHUYeHHON

JUHHUSMUA Y = SinXx,X = 0,X = T.

KonTpoubHasi aynuropHasi padéora mo reme
«Cx0aMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB»

HccnenoBaTh Ha CXOAUMOCTh HHTET paJibl

oo

1+ 2sinx

J Vx5 + 2x% + 3vx
/6

cos 3x
f - dx.
s /(1 —sin 3x)°

KouTpoabHas ayniuTopHas padora 1o reme
«/In¢pdepeHnuanbHble ypaBHeHus 1-ro nopsaaka»

dx,

1. Haiiti oOmre WHTETpaIbl YpaBHEHHS ¢ Pa3ACIIIOMIUMUCS TIEPEMEHHBIMH
ytgx =Y.
2 . HaiiTu o01mme MHTerpasl Ui CIeAYIONIero OAHOPOIHOTO MU GepeHITNaTbsHOTO YpaBHEHHUS

MIEPBOTO MOPSIIKA

I_X . X
y —x+smx.
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3. Haiitu pemenue nudepeHnaabsHoro ypaBHEHUs, YA0BIETBOPSIOIIEe yKa3aHHOMY
HaYaJIbHOMY YCIIOBHIO

2

)

, y 1 — cosx (ﬂ) T
Y TSinx  sinx

KoutpoabHas aynuTopHas padora 1o reme
«udpepeHunajibHble YPABHEHHUS € MOCTOAHHBIMU KO3 (pPuiiueHTramMmm»

Haiitu obmiee pemenune nuddepeHnnanrbHOro ypaBHeHUS U YaCTHOE pPeleHHe,
YIOBJIETBOPSIOIIEE HAYAIBHBIM YCIOBUSAM

y'+2y' +2y=2e7% y(0)=3;y'(0) =3.

KonTposabHas aynuropHas padora mo reme
«CX01UMOCTb YUCJIOBBIX PSIIOBY

HccnenoBaTh Ha CXOOUMOCTh YHCJIOBEIC pAAbL

KoutpoJsbHas aynutopHasi pa6ora 1o reme
«00J1acTh CXOAMMOCTH CTENIEHHOT0 PSAA)

HaﬁTI/I O6J‘IaCTB CXOOIUMOCTH U O6J‘IaCTB a6COJ'I}0THOI71 CXOOIUMOCTH CTCIICHHOTO p;ma
o0
(—1D)™/n

_2271
nz+1 (x )

n=1

KonTpoJsbHasi aynuropHasi padora mo reme
«Psipq ®ypbe»

Pa3noxuTh aneMeHTapHyI0 GYHKIHUIO

fx)=x+1, x €[0,1],

Ha 337jaHHOM uHTepBaie B psag Dypee: 1) o cunycam; 2) Mo KOCUHycaM; 3) MOJy4YUTh OJTHO U3
pasnoxxeHuit oomero Buaa. s Kax0ro cirydasi HOCTPOUTh TpapUKH MEPUOANIECKOTO
npoaokerus f (x) u cymmsl psaa Dypobe.

Cemectp 3

KonTposbHas aynuTopHasi padbora mo reme
«/IBOITHOM MHTErpa»
1. Beraucuts Boiinoi unrerpan [f, y sin 2xy dxdy, rae

1
D:y=n,y=2ﬂ,x=§,x= 1.
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2. Boruncnauth ABOMHON MHTErpall, Mepexois K NOISIPHBIM KOOpINHATAM

V3x
D: x2+y2S1,y£\/§x,yZT.

dxdy

| et

KonTpoabHasi ayniuropHasi padora no reme
«TpoitHoi uHTErpaD»
1. Tlepexoist K MUIMHAPHYECKAM KOODIUHATAM, BBIMUCIUTH Tpoiinoit unterpan [ff. f (x, y, z)dv

o o0yactTu G 3aI[aHHOﬁ HepaBeHCTBaMI/I
fff :0<z<3yx%2+y21<x? +y2<16y2
(x2 +y )3

2. Ilepexons cq)epnquKHM KOOD/IMHATaM, BHIYMCIIUThL TPOiHOM uHTerpan [ff of (x,y,z)dv no

20

il =

obnactu G, 3aJaHHON HEPABEHCTBAMU

zdv
fff— G:4<x*+y2+2z2<16,z=x2+y%y > |x|.
G

x2 + y2% + z2’

KonTpoabHasi aynuTopHasi pabora mo reme
«KpHBOIHHEHHBIH HHTErpaj»

1. Beruncymrs
/ (z? + y‘z)(l.lf + 2zydy,
Lag

rime Lag — ayra y = x> or A(0,0) mo B(1,1).

2. Buraneymthb

TP . S
rae L — okpyxkHocth 2° +y° + 2° =4, z = y.
3. Boruucymrs unrerpal

% (v* — y)dz + (2zy + y)dy
JE

1o 3aMKHyTOMY KOHTYpY C' = {2 = /9 — 92, 2 = 0} B nojoxkure;ibHOM HanpasjeHun 1o gpopmyie I'puna.
4. Tlokazarh, 4TO BBIpaXKeHne
(2z — 3y? + 1)dz + (2 — 6zy)dy

siJisieTcst oytHbIM Jinddepennuasiom dyuknun u(z,y). Haitru dyaxknuo u(z, y).

KoutpoabHas aynutopHas padora Ne 4 mo reme
«IloBepXHOCTHBII HHTErpan

1. BbruncauTh NOBEPXHOCTHBINA HHTETpall 1 poja mo NOBEpXHOCTH S, i€ S — 4acTh MIOCKOCTH
(p), oTcexaemasi KOOPAMHATHBIMH TUIOCKOCTSIMHU.

J(2x+3y+22)d5, (p): x+3y+z=3.

2. BpraucnuTh TOBEPXHOCTHBIN MHTETpAI 2 pojia

f j y2zdxdy + xzdydz + x*ydxdz
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110 TIOBEPXHOCTH S, T2ie S — YacTh MOBEpPXHOCTH mapabononaa z = x2 + y? _ BBIpe3aemast

umuHapoM x2 + y? = 1.

KonTpoJsbHas aynuropHasi pabora nmo reme
«Onepanuu Hai KOMILUIEKCHBIMH YHCJIAMID)

- { \ ) . ‘ b
1. Borupeauts 27 + 22, 2 — 22, 21+ 22, 2, ()12, ecm 23 = 1 4+ V3i, 20 = =2 + 2V/3i.
; " t/ e
2. Haiirn Bee 3pavenns kopuast V —1 + /34,
3. Berueprurs obaactn, 3ajannyio Hepagenersamn 1 < |2 — 3+ 2i| < 3, Im(=z7) > 2

KonTpoabHasi ayniuropHasi padora no reme
«Boccranosienune pynkuuu. Popmysaa Kowmm»

1. Boccranosure ananuTHyeckyro Gpyukuuio f(z), ecmu Imf(z) = 2e*cosy + 2xy —

1,£(0) = i.

eiZ-1
2. Vcrionb3yst uHTerpanbuyio hopmysty Komm, Berauciure unterpai §, — 2 dz 110 KoHTYpaMm:

—_1)2 2
D|z-3=12%+L =19 1z-3-1=3/2

9 1

KoHTpoabHasi aynuTopHas padora 1o Teme
«BbIYHC/IeHHE HHTETPAJIOB ¢ IOMOIILIO BLIYETOBY
1. C nmoMoMnIbi0 BBIYETOB BEIYHCIUTE HHTETPAT
(z—-1)dz
f z2(z+1)(z2+ 1)
|z|=5
2 . C moMOIIbIO BBIYETOB BBIYMCIIUTE HHTETPAT

3
% z%sh dz.
z+1

|z|=2
3. C momMoIIpio BEIYETOB BRIYUCIIATE HECOOCTBEHHBIA HHTETPAIT
+00

f X242 4
X2 +10x+9°°

—00

PernameHT npoBeneHns TEKYIIETOKOHTPOJISA B JopMe KOMIIBIOTEPHOI0 TECTUPOBAHHUSA

Kon-Bo 3apannii B 0aHke Ko.1-Bo 3apanui, Bpems Ha
BOIPOCOB npexbABJIseMbIX TecTHPOBaHUe,
CTYJIEHTY MMH.
He MeHee 54 WM YKa3bIBaloT
KOHKPETHOE KOJIMHECTBO 5 45
TCCTOBBIX 3aIaHUH I10 TEMEC
paszena

[Tonneiii ¢GOHA OIEHOYHBIX CPEACTB Il TPOBEACHHUS TMPOMEKYTOYHOM AaTTeCTAIH
pasmenieH Ha kadenpe «llpuxnagnas maremaruka» ayn. 1204 mo aapecy H.Hosropon, yi.
MuHuHa, 24 ¥ HaXO0IUTCSA B CBOOOHOM JIOCTYIIC.
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YTBEPXXOAHO:
HOupekTop nHctutyta UPUT

¢ § 2021__r.

NucT akTyanusauum pa6oyeit nporpaMmbl AUCLMNNUHBI

« »
MHAEKC No y4ebHOMY nnaHy, HaumeHoBaHue

OIS NOAroToBKM GakanaBpos/ cneunanmcTos/ MarncTpoB
HanpasneHnue: {wmndp —

Ha3BaHue}
HanpaBneHHOCTb:
dopma obyyeHus
["loa HavYana NnoAroToBKW:

Kypc

Cemectp

%a) B paboyyto nporpaMmMy He BHOCATCS uaMeHeHus. MNporpamma
akTyanusupoBaHa anga 20 r. HaYyana nogroToBKu.

6) B pabouyto nporpammy BHOCATCA crnefytowme nsmeHeHns (ykasaTb Ha Kakou
rog Hadana nogroToBKw):

1) X

Q)
PaspaboTuunk (n):

(PUO, yyeHas cTeneHb, y4eHoe 3BaHne)

«_» 2021 _r.
Pa6ouas nporpamma nepecMoTpeHa n ogobpeHa Ha 3acedaHun kadeapsi

npoTokosn Ne OT «__»

2021_.

3aBeqyowmnn kageapomn

Jner aKTyanu3aumnm NnpuHAT Ha XpaHeHue:

3aBeaytoLLmi BbinyckatLlen kadpeapon (HaumeHosaHue) «_»
2021_r.

MeTogunyeckunn otaen YMY: «_» 2021 .

1Paboyvast mporpaMma JIUCITUILTHHBI aKTyaTu3uPYeTCs €KEeTOTHO Mepel HadaaoM HOBOTO Y4eOHOTO
rosa

2Pa3paboT4rK BEIOMpAET OJIMH M3 TIPEICTABIICHHBIX BAPHAHTOB
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