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AHHOTALIUSA
B.1.0.15. MaremaTuka

JlucuuiuinHa OTHOCUTCA K oOs3arenbHOW yactu bnoka 1. Jlucummiausbel (MOIYSIH) MPOTpaMMbI

OakanaBpuata (Moyab MaTeMaTUKK U HHPOPMATHKH (MHGOPMAITMOHHBIH MOYIIB)).

IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00y4eHUSs M0 TUCHMUILINHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpPaMMblI

Koa u Koa u naumenoBanue IlianupyemMble pe3yabTaTbl 00y4eHHs 10 OcHoBanue

HAMMEHOBaHHE HHAMKATOPA JUCHMILTHHE (IIC) *ns
KOMIIeTEeHIHT JOCTUKEHUSI KOMIIeTeHIIMHI gﬂﬁejﬁgﬁfﬁﬁg

YK-1. Criocoben HNYK-1.1. Ananmuzupyer 3HaeT: OCHOBHBIC MOHATHS M METOJBI

OCYIIECTBIISITH 3aj1a4y, BBIICIAS e¢ 0a30Bble | AU HEPESHIIUATEHOTO U UHTETPATLHOTO

TIOMCK, COCTAaBJISAIONIHNE. VCYHCTICHHSI, THHEHHOU anreOphl,

KPUTUYECKUIA Onpenenser, AHAJIUTUYECKOU T'€OMETPUH, TEOPUU

aHaJli3 U CUHTE3 HHTEPIPETUPYET U nudepeHIUaNbHBIX YPaBHCHUN, TCOPUU

WHPOPMAIUH, pamxupyeT HH(POpMaIHIO, PAAOB.

MIPUMEHATH TpeOyeMyIo JJIs PelIeHHS ‘YMeeT: HCIIOIB30BaTh METObI

CHCTEMHBIN MOCTaBIICHHOM 33724 g HepeHINATBHOTO ¥ UHTETPAIbHOTO

MOAXOM AJIsT WCYMCIICHHSI, TMHEUHOM anreOpsl,

pemieHus AHAUTUYECKOH TEOMETPHHU, TEOPHH

IMOCTABJICHHBIX nmuddepeHInanbHBIX YPaBHEHUN, TEOPHH

3a7a4 PSIOB TPU PEIICHUH TUITOBBIX 3a/1a4.

BJIaI[eeT: HaBbIKaMU MTPUMEHEHUA
MCTOJ0OB MaTCMAaTUKHU JIA aHaJIn3a 1
IMOCTPOCHHA MAaTEMATUUCCKUX MOHCHCﬁ
Pa3JIMYHBIX NPUKIAAHBIX 3a4a4

HNYK-1.2. OcymecTBisier
MOUCK MH(OopMaMU IS
pelIeHNs TOCTaBJIEHHOMN
3a[a4u 110 Pa3InIHbIM
THUIIaM 3aIPOCOB

3HaeT: OCHOBHbBIC MOHSITHUS O
MaTeMaTHYECKOM MOJICIIMPOBAHHH,
OCHOBBI MAaTEMaTHUYECKOTO arapara,
NPUMEHSIEMOT0 ISl PEIICHHs 3a/1a4
YIPaBJICHHsS U aITOPUTMHU3AIINN
MpoIIeCcCoB 00paboTKH MH(OPMAIIUU
YMeeT: UCIoJb30BaTh MaTeMaTHYECKHE
METO/Ibl B TEXHHYECKUX TPUIIOKCHHUAX;
NPUMEHSTh MaTEMAaTHIECKUE METOIBI IPH
pelieHnu npodecCuoOHaATBHBIX 3a/1a4
MOBBIIIIEHHOM CIIOHOCTH.

BJiajeer: HaBBIKAMH TIPUMCHEHHS
METOAO0B MaTE€MaTUKN JIs1 aHAJIM3a U
IMOCTPOCHHUA MAaTEMATUUCCKUX MOHeHeﬁ
Pa3IMYHBIX MPUKIIATHBIX 3324

MNYK-1.3. IIpu obpabotke
WHPOPMAITUH OTIHYACT
(baxTbl OT MHEHHUH,
MHTEPIIPETALHIA, OLIEHOK,
(dhopMuUpyeT cOOCTBEHHBIE
MHEHUS ¥ CYXKJICHUS,
apryMEeHTHpPYET CBOU
BBIBOJIBI U TOUKY 3pCHHUSI

3HaeT: OCHOBHBIE MOHSTHUS O
MaTeMaTHYeCKOM MOJICIIUPOBAHHH,
OCHOBBI MaTeMaTHYECKOTO ammapara,
NPUMEHSIEMOTro JUIsl PEHIeHUs 3a1a4
VIIpaBIICHHSI U allTOPUTMH3AIUH
MpoIeccoB 00padOTKU HHPOPMAITUH
YMeeT: UCIIONIB30BATh MaTeMaTHYECKHE
METOJIBI B TEXHUUECKUX TPUIIOKECHUSX
MPUMEHSTh MaTEMAaTHIeCKUE METO/IbI IPH
peweHny NpodecCHOHAIbHBIX 3a/1a4
TIOBBIILICHHOH CIOKHOCTH.

Baapeer: HaBbIKAMU
METOOB MAaTeMaTUKU

MIPUMCHCHUSA
I aHaJu3a M




MOCTPOCHHUA MATCMATHYCCKUX MO,E[CHCﬁ
Pa3JIMYHBIX NPUKIIAAHBIX 3a4a4

MNYK-1.4. PaccMaTpuBacT
mpeaaracT BO3MOKHEIE
BapUAHTHI PEIICHIS
ITOCTaBJICHHOM 33124,
OIICHMBAs WX JOCTOMHCTBA U
HEJIOCTAaTKH

3HaeT: aNrOpUTMBI PEUICHH OCHOBHBIX
3amau audQepeHHaILHOTO U
HWHTErpajbHOIO UCUUCICHHUS, TMHEUHON
anreOphl, aHATMTUIECKONH TEOMETPHH,
Teopun U PepeHINATbHBIX
YpaBHEHUH, TEOPUH PSIOB.

YMeeT: IpUMEHSTH aITOPUTMBI TIPU
pEIIeHNN OCHOBHBIX 33144

g HepeHINATBHOTO ¥ UHTETPAIbHOTO
HMCUYHUCIICHHSI, THHEHHOM anreOphl,
AHAIUTUYECKOH TEOMETPHHU, TEOPHH
nuddepeHIMaNbHBIX YPaBHCHUN, TCOPHH
PSIOB.

Bnapneer: HaBEIKAMU PUMEHEHUS
METOAOB MaT€MaTUKU JIs1 aHAJIM3a U
MMOCTPOCHHA MAaTEMATUUCCKUX MOHCHCﬁ
Pa3IMYHBIX MPUKIATHBIX 33124

OIIK-1. Criocoben
HCIIOJIb30BaTh
TIOJIOKEHUS,
3aKOHBI H METOIBI
€CTECTBEHHBIX
HayK "
MaTeMaTHKH s
penieHus 3aaa4d
HWH)KEHEPHOU
JEeSTeTbHOCTH

HNOIIK-1.1. 3naer u ymeet
UCIIOJIb30BaTh B
npoheCCHOHATBHON
JEeATeILHOCTH
(byHAaMeHTaIbHbBIC 3aKOHBI
HIPUPOJBI U OCHOBHBIE
¢duzndeckue u
MaTeMaTHYeCKNe 3aKOHBI 1
METOAbI HAKOIIJICHUS,
nepesavyn u 00padoTKH
nHpOpMaIUH

3HaeT: hyHIaMEHTAIBHBIC 3aKOHBI
MPUPOABI U OCHOBHBIC PH3MYECKHE U
MaTeMaTHYeCKHe 3aKOHBI U METO/IbI
HAKOIUICHUS, Iepeiaynl 1 00padOTKH
HHpOpMaIIH

Ymeer: ucnonb3oBaTh B
npodeccnoHabHOM AeSATETbHOCTH
(byHIaMeHTaIbHBIE 3aKOHBI TIPUPOIBI 1
OCHOBHBIE (PU3UYECKUE U
MaTeMaTHYEeCKUE 3aKOHBI U METOJIBI
HaKOIUICHHUS, Iepead U 00paboTKu
HHpOpMaIUH

Baaneer: HaBBIKAMH MIpUMEHEHUS
METOJI0B MaTeMaTHKH Ui aHajdu3a W
MOCTPOCHUSI MaTeMaTHYECKHX MOJeleH
Pa3IMYHBIX MPUKIAJTHBIX 331249

HUOIIK-1.2. Ilpumensier
€CTeCTBCHHOHAYYHBIC U
00IIIeNHKEHEPHBIC 3HAHUA,
(u3MYECKUE 3aKOHBI U
MaTeMaTHYECKHE METOIbI
JUTSI pEIlIeHUs 3a/1a4
TEOPETUYECKOTO U
NPUKIATHOTO XapakTepa

3HaeT: MAaTEeMaTUYECKU METOABI AJIs
penieHus 3a1a4 TEOPETUYECKOro U
MIPUKIIATHOTO XapaKTepa

YMeeT: MPpUMEHATH €CTECTBEHHOHAYYHBIC
1 O0IIenHXeHEepHbIC 3HAHUS,
(U3MYECKUE 3aKOHBI U MATEMAaTUYCCKHE
METOJBI JJI PEIICHUS 3a1a4
TEOPETUYECKOI0 U MIPUKIATHOTO
XapakTepa

Baaneer: HaBpIKaM¥ IPUMEHEHUS
METOJ0B MaTeMAaTHUKH IS aHAJIN3a U
MIOCTPOEHUSI MATEMaTHUECKUX MOJIENEH
Pa3ITUIHBIX TPHUKIIATHBIX 33144

HUOIIK-1.3. AHanusupyer u
00001aeT MpoQecCHOHATBHYIO
MHPOPMALINIO HA TEOPETUKO-
METO/I0JIOTHYECKOM YPOBHE

3HaeT: MaTeMaTHYECKH METOIBI JIJIs
pELLIEHHUS 3a/1a4 TEOPETUYECKOTO U
MPUKJIAJHOTO XapaKTepa

YMeet: IpUMEHSTh MaTEMaTHYECKUE
METO/IbI JIJI pEeLIeHUs 3a]1a4
TEOPETUUYECKOT0 U ITPUKJIATHOTO
xXapakrepa

Baaneer: HaBbIKaMU IPUMEHEHUS
METOJIOB MaTEeMaTUKU I aHaJu3a U




MOCTPOCHUA MAaTCMATUYCCKUX MO,Z[CJ'ICﬁ
Pa3JIMYHBIX NPUKIIAAHBIX 3aJ1a4

Kpartkoe conep:xaHue TUCHHUILINHBI:

BBenenue B ananus

Jluneitnas anredpa

BekTopnas anreOpa u aHaIUTHYECKas TEOMETPUS

DneMeHTHl Teopun (PYHKIHUN KOMIUIEKCHOTO IEPEMEHHOTO
OnpenenéHHblii UHTErpal

Juddepenunanbabie ypaBHEHHS

YucnoBele psiabl

OYHKIIMOHATBHBIE PSIIBI

HuddepenunanbHoe ucuucieHue QyHKIIMU HECKOIbKUX MEPEMEHHBIX
NuTerpanpaoe ucunciacHne GyHKINNH HECKOIBKUX MEPEMEHHBIX




1. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O JUCHUIIIMHE,

COOTHECEHHBIX C IINTAHUPYEMbIMH

OBPA3OBATEJIbHOM ITPOT' PAMMBI

1.1. [lesqb ocBoOeHM s TUCUUILIMHBI

- ¢popmupoBanue y oOydaromuxcs o0menpodeccuoHaIbHBIX KOMIIETEHIINI B 00J1aCTH MPOEKTUPOBAHUS
Y DKCIUTYaTallMK PAAHOTEXHUUYECKUX CPEICTB Mepeiaun, mpuemMa u 00paboTKH CUTHAJIOB.

PE3YJIbTATAMU

1.2. Ilepeyens MJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILIMHE

OCBOEHMAA

Koa u Koa u naumenoBanue IlianupyemMble pe3yabTaTbl 00y4eHHs 10 OcHoBanue

HANMEHOBaHHe HHIUKATOPA JUCHHILIAHE (IIC) *nns
KOMIIeTEeHIHT JOCTUKEHUSI KOMIIeTeHIIMHI gioie;ﬁz;’:;ig

YK-1. Criocoben HNYK-1.1. Ananmuzupyer 3HaeT: OCHOBHBIC MOHATHS M METOJBI

OCYIIECTBIISITH 3aj1a4y, BBIICIAS e¢ 0a30Bble | AU HEPESHIIUATEHOTO U UHTETPATLHOTO

TIOMCK, COCTAaBJISAIONIHNE. VCYHCTICHHSI, THHEHHOU anreOphl,

KPUTUYECKUIA Onpenenser, AHAJIUTUYECKOU T'€OMETPUH, TEOPUU

aHaJli3 U CUHTE3 UHTEPIPETUPYET U nuddepeHIUANbHBIX YPaBHCHUN, TCOPUU

WHPOPMALUH, pamxupyeT HH(POpMaIHIO, PAAOB.

MIPUMEHATH TpeOyeMyIo IJIs PEeIIeHHS ‘YMeeT: HCIIOIB30BaTh METObI

CHCTEMHBIN MOCTaBIICHHOM 33724 g HepeHIINATBHOTO M MHTETPAJIbHOTO

MOAXOM AJIsT WCYMCIICHHSI, TMHEUHOM anreOpsl,

pemieHus AHAUTUYECKOH TEOMETPHHU, TEOPHH

IMOCTABJICHHBIX nmuddepeHInanbHBIX YpaBHEHUN, TEOPHH

3aJa4

PSLI0B IIPH PELLICHUH TUIIOBBIX 3a/1a4.
Bnapneer: HaBbIKaMU IPUMEHEHHUS
METOJ0B MaTEMAaTUKHU JUIS aHAIIU3A U
IIOCTPOEHUSI MATEMAaTUYECKUX MOJEIEH
Pa3IMYHBIX IPUKIIAIHBIX 33]1a4

HNYK-1.2. OcymecTBusieT
NOWCK MH(popMaIHy JUIst
pelleHHs TOCTABICHHOM
3a]1a4M 10 Pa3InYHbIM
THIIAM 3aIPOCOB

3HaeT: OCHOBHbBIC MOHSITHUS O
MAaTeMaTU4€CKOM MOJCIMPOBAHNH,
OCHOBBI MAaTEMaTHYECKOIO arapara,
NPUMEHSIEMOT0 ISl PEIICHHs 3a/1a4
YIIPaBICHUS U AITOPUTMU3ALUN
MpoIIeCcCoB 00paboTKH MH(OPMAIIUU
YMeeT: UCMONB30BATh MATEMATHUCCKHUE
METO/Ibl B TEXHHYECKUX TPUITIOKCHHUAX;
MMPUMCHATb MaTEMAaTUUYCCKUEC METO/IbI IPU
pereHun poheCcCHOHATBHBIX 33189
MOBBIIIIEHHOM CIIOYHOCTH.

Bﬂa)leeT: HaBbIKaMH1 ITPUMCHCHUA
METOAO0B MaT€MaTUKN [JIs1 aHAJIN3a U
MOCTPOCHUS MATEMATHUYCCKUX MOJICIICH
Pa3IMYHBIX NPUKIAAHBIX 3aj1a4

HNYK-1.3. IIpu obpabotke
MHQOPMAaLUH OTINYAET
(baxThl OT MHEHHH,
WHTEpIpETalni, OLICHOK,
(hopMupyeT coOCTBEHHBIS
MHEHUS ¥ CYXK/ICHUS,
apryMeHTHPYET CBOU
BBIBOJIBI U TOUKY 3PEHUS

3HaeT. OCHOBHEIC ITOHATHUS O
MaTEeMaTHYECKOM MOJICITMPOBAHNH,
OCHOBBI MaTEMaTHYECKOTO aImapara,
MIPUMEHSAEMOTO JIJIsT PEHICHUS 3a1ad
YHpaBICHUS U AITOPUTMHU3AIHH
MpoIIeCCOB 00pabOTKH MH(OPMAIIUU
YMeeT: NCIOIB30BaTh MaTEMaTHYCCKHE
METO/IbI B TEXHUYECKHUX TPUIIOKCHUSX;
MPUMEHSATh MAaTEeMaTHYECKHE METOIbI TIPH
pernieHny npoheCCHOHATBHBIX 3a1a4




ITOBBIIICHHOM CJIOKHOCTH.

Baaneer: HaBBIKaMH MIPUMCHCHUSA
METOA0B MaTCMaTUKH JJId  aHaJn3a H
MMOCTPOCHHUA MATCMATHYCCKUX MozeleH
Pa3IMYHBIX NPUKIAAHBIX 3aa4

HNYK-1.4. PaccmaTtpuBaer u
npesiaraeT BO3MOXKHEIC
BapUAHTHI PEIICHUS
ITOCTaBJICHHOM 3a1a4H,
OLICHUBAs UX JOCTOMHCTBA U
HEJIOCTATKH

3HaeT: anrOPUTMBI PEIICHUI OCHOBHBIX
3a1au audQepeHHaILHOTO U
HWHTErpajJbHOIO UCUUCIICHHUS, TUHEUHON
anreOpbl, aHATUTUIECKON TeOMETpPHH,
Teopun IuQPepeHINATbHBIX
YpPaBHEHUH, TEOPUH PSIOB.

YMeeT: NpUMEHSTH aNrOPUTMBI TIPU
peleHIH OCHOBHBIX 3a]1a4

I PepeHINATEHOTO M HHTETPATbHOTO
HMCUYUCIICHMSI, THHEHHOM anreOphl,
AHATUTHYECKON TeOMETPHH, TECOPHH

T PepeHInANBHBIX YPaBHEHHH, TEOPUH
PSIIOB.

BuiajeeT: HaBbIKAMU PUMCHCHHS
METO/I0B MaTEMATUKU ISl aHAIHN3a U
MOCTPOCHUST MATEMATHIECKUX MOJICIICH
Pa3INYHBIX MPHUKIATHBIX 3229

OIIK-1. Criocoben
HCIOJIb30BaTh
MIOJIOKEHHS,
3aKOHBI ¥ METO/IBI
€CTECTBEHHBIX
HayK U
MaTEeMaTHKH JJIs
pelieHus 3aaa4
HWHXEHEPHOU
JEeSTeNbHOCTH

HOIIK-1.1. 3HaeT u ymeer
UCIIOJIb30BaTh B
npohecCHOHATBHON
JEeSITeTbHOCTH
(GyHIaMeHTaTbHBIC 3aKOHBI
HPUPOJIBI U OCHOBHEIE
¢dusnueckue u
MaTeMaTHYecKHe 3aKOHbI 1
METO/Ibl HAKOTUICHHS,
nepeaayn u 06paboTKu
uHQOpMaIH

3HaeT: pyHIaMECHTAIBHBIC 3aKOHBI
HPUPOJIBI © OCHOBHBIE (PH3UYECKUE U
MaTeMaTHYeCKNE 3aKOHBI U METOJIBI
HaKOIUICHUS, Iiepeaayn u 00paboTku
nH(pOpMaITUU

YMeeT: HCIONB30BATh B
po(heCCUOHATIBHOM IeSTENbHOCTH
(byHIaMeHTa bHbIC 3aKOHBI IPUPOIBI 1
OCHOBHBIE (DU3NUECKHE U
MaTeMaTHYECKUE 3aKOHBI U METOIbI
HaKOIUICHUS, Tiepeaadn U 00paboTku
nHpOpMaITUU

Baaneer: HaBbIKAMH  NPUMEHEHHS
METOJIOB MaTeMaTHKH JUIS aHajiu3a |
NOCTPOCHHSI MAaTeMaTHYECKUX Moeeit
Pa3IMYHBIX MPUKIAIHBIX 33129

HOIIK-1.2. [Tpumensier
€CTeCTBCHHOHAYYHBIC U
OO0IeMH)KEHEPHBIE 3HAHUS,
(buU3MYECKUE 3aKOHBI U
MaTeMaTHYECKUE METO/IbI
JUISL pEIICHUs 3a1a4
TEOPETHIECKOTO U
NPHUKJIAJHOTO XapaKkTepa

3HaeT: MaTeMaTUYECKU METOBI ISt
pelIeH s 3a/1a4 TEOPETHUECKOTO U
MPUKIATHOTO XapakTepa

YMeeT: IpUMEHSTh €CTECTBEHHOHAYYHBIE
1 OOIICUHKCHEPHBIC 3HAHUS,
(busnyvecKue 3aKOHBI 1 MAaTEMaTHYCCKHE
METOJIBI TS PEIIEHNUS 3a1a4
TEOPETUIECKOTO U TPHKIIAIHOTO
XapakTepa

BuianeeT: HaBbIKAMU IPUMEHEHHS
METOIOB MATEMATUKHU I AHAJIA3A U
MOCTPOCHUS MATEMATHYECKUX MOJICIICH
Pa3INYHBIX MPUKIIATHBIX 33124

HUOIIK-1.3. AHanusupyer u
00001aeT MpodecCHOHATBHYIO

3HaeT: MaTeEMaTUYECKN METOIBI IS
peLIeHHUs 3a/1a4 TEOPETUUECKOTO U




MH(POPMALIUIO HA TEOPETUKO-
METOIOJIOTHIECKOM YPOBHE

MPUKIATHOTO XapakTepa
YMeeT: NpUMEHSATh MaTEMaTHUECKUE
METOJBI TS PEIICHUS 3a/1a4
TEOPETUICCKOTO U MPHUKIATHOTO
xapakrepa

BuianeeT: HaBbIKAMU IPUMEHCHHS
METOI0B MATEMATHKH TS aHAIHN3a U
MOCTPOCHUS MATEMATHUICCKUX MOJICIICH
Pa3IUYHBIX MPUKIIATHBIX 32]1a9




2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucuumimHa OTHOCHTCS K 00s3arenbHOil yactu bioka 1. JlucuumiimHbl (MOAYIH) HPOrpaMMbl
OakanaBpuata (Moyab MaTeMaTUKU U HHPOPMATHKH (MHPOPMAIIMOHHBIH MOJIYIIB)).
OcBoeHHe TUCHUILIMHBI OCyHIecTBIsieTcs B 1-3 cemecTpax 04HO U 3204HOi (OpM 00yUYeHUS.

JIMCIMIINHEL, Ha OCBOSHHMH KOTOPBIX 0a3upyercs JaHHas MUCIIAILIMHA

- MaremaTtnueckuii aHaIn3

JIMCIMIINHGL, JUISL KOTOPBIX HEOOXOMMMBI 3HAHHSA, YMEHMS, HaBBIKHM, HpHOOpeTacMble B
pE3VJIbTATE U3YUCHUS JaHHOW AUCIUIIINHEI.

- MaremaTuuecKuii aHanm3

- Teopust BeposiTHOCTEH W MaTeMaTH4YeCKas CTaTUCTUKA

- dusnka

- DNEKTPOTEXHUKA U SJICKTPOHUKA
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3. CTPYKTYPA U COAEPKAHUE JUCHUITVIMHBI

OOm1ast Tpy10EMKOCTD TUCIUILINHBI cocTaBiisieT 14 3.e. (504 yaca), ux pacupezeneHue 1Mo BUaaM

paboT u ceMecTpaM IMpeICTaBIeHO B TabIuIIE.

Buabl yueOHBIX 3aHATHII H pa60THI 00y4aromuxcst TpynoemKocTs, 9ac
b
BCero 1 cemecTp 2 cemecTp 3 cemecTp
®opmMaT U3yYeHUs JUCUUIINHBI (TPAAUIIMOHHBIN C HCIIOJIb30BaHUEM 3JIEMEHTOB JJICKTPOHHOTO 00y4YeHUs
W C UCTIOIBb30BaHUEM DIIEMEHTOB JICKTPOHHOTO
00yueHwsT)
OO0wmast TpyA0eMKOCTb IMCUUIIIMHBI, Yac
Ty Amett ’ 504 180 144 180
KonrakTHast padora o0yuyaromuxcs ¢
P yaioft y 216/52 72/16 72/14 72122
npenojaBaTeeM M0 BUAAM Y4eOHBIX 3aHATHIA
(Bcero), B T.4.:
3aHATHS JIEKIHOHHOT0 THNA (JICKIMU K HHBIC y4eOHbIC
" (nexu i 72120 24/6 24/4 24/10
3aHATHSA, IPETyCMaTPUBAIONIHE IPEHMYIIIECCTBEHHYIO
nepenavy yuyeOHoH HH(OpMAIHK MearornaecKuMy
paboTHUKaMH)
JabopaTopHblie padoThI _- /- - _/-
3aHSATHS CEMHHAPCKOro TUMNA (CeMUHAPEI
P ( poL 144/32 48/10 48/10 48/12
MPAKTUYCCKUC 3aHATUA, KOJJIOKBUYMBI 1 UHBIC
aHAJIOTMYHBIC 3aHSITHUS)
CamocrosiTesibHasi padoTa BCero, B T.4.:
P ’ 207/425 81/155 45/121 81/149
CaMOIIOJITOTOBKA II0 TeMaM (pa3zaenaM) TUCIUITIHHEIL / / / /
BBINIOJTHEHHE KYPCOBOT'O ITPOEKTA /KyPCOBOH pabOTHI / / / /
KouTtpoab (4acekl Ha IK3aMeH, 3a4eT
poab ( > 3aer) 81/27 27/9 27/9 27/9
TpomezkyToumas arrecraus IK3aMeH IK3aMeH IK3aMeH

[Mpumeuanue: -/- coomeemcmeeHHo 05t OUHOI, 3A04HOU POPM 0OVUeHUs.

JucuumnirHa peanusyercs IMOCPEICTBOM IPOBEACHHUS KOHTAKTHOM pPaboThl ¢ 00y4yaromuMMUCS
(BKJIIOYas MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHON paboThl 00ydaromuxcs u
ITPOMEXYTOYHOMN aTTeCTaliu.

KonTaktHas pabora Mo)keT ObITh ayAMTOPHOM, BHEAyAUTOPHOM, a TakKe IPOBOJAUTHCA B
JIEKTPOHHON MH(pOpMaIIMOHHO-00pa3oBaTeNbHON cpene yHuBepcurera (mainee - OUMOC). B ciyuae
MIPOBEJICHUS] YAaCTH KOHTaKTHOM paboThl mo aucuuiuimHe B DMOC (B COOTBETCTBUM C pacHUCaHHEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHUBajIeHTHA ayIUTOPHOM padoTe.



3.1. Conep:kaHue THCHHUILIHHBI, CTPYKTYpPHPOBaHHOe 110 TeMam, 131 ctyaenTos OUHON ®OPMbI OBYYEHMU S

IlnaHupyembie Bujbl yue0Hol padoThI
(xoHTpO/MpYeMmBbie) KonTakTHas padoTa
pe3yabTaThl OCBOCHHA: g
Ko (hopMupyemoii o g, g o E g 5
KOMIIeTeHIH H TR TR [T, T g.i S ?: § 4 5 :} ®opmbl IPOBeeHNs Y4eOHOH PadoThI
HHIUKATOPbI = e 3 = g g
JOCTHKEHHS = SHE E E 5 .é
KOMIETeHIHi 5 S 'S s = S 2
T BRI ER | S
1 cemect
YK-1: Tema 1. BBenenue B anajans 8 Jlexmmsi-Buzyanuzanus (B 1.4. B OMOC)
NyK-1.1, 1. Tpenmen pyHKUIHH
NYK-1.2, 2. HaxoxmeHue mpou3BOIHON (PYHKIIUU OTHOM
NYK-1.3, MepeMEHHON
NYK-1.4 3. BrruncneHue HeoNpeAeAEHHBIX HHTETPAIOB
OIIK-1: 14 3akperieHue TEOPETUIECKOro MaTepuaina. Pemenne 3aaau.
HMOIIK-1.1, Ipakruueckoe 3ausitue Nel. Boruucienue npenesioB GyHKIHA. CocraBJjieHu€e ClIPaBOYHUKOB
MOIIK-1.2, Ipakruyeckoe 3ansaTHe Ne2. OCHOBHBIC BHIIBI
HOIIK-1.3
HEOTpeIeNICHHOCTEH (0 -00; 17; 00) 1 UX PacKphITHE.
IMpakTuyeckoe 3ansaTue Ne3. BrruncieHne npou3BoIHbIX
AJIEMEHTaPHBIX (GYHKINH
Mpakruyeckoe 3ansaTe Ned. BeraucieHne IpoU3BOIHBIX
CIIO’KHBIX (DYHKITHIA.
Mpakruyeckoe 3anaTue Ne5. HermocpeacteeHHOE
MHTETpUPOBaHHE B HEONPEACTIEHHOM HHTETpae
IIpakTuyeckoe 3anaTue Ne6. Beruncinenne HeonpeaeIeHHBIX
UHTErpajsoB METOJIOM 3aMEHbI IEPEMEHHBIX
IMpakTuueckoe 3ausaTue Ne7. JludpdepennnanpHoe U
MHTErpalTbHOE NCUNCIIEHUE (PYHKIH OTHON TIEpEMEHHOM
CamocrosTensHas paboTa 21 W3yuenne yueOHBIX MaTEpUAIOB 110 KOHCIIEKTaM ayJHUTOPHBIX
3aHATHHA U Y4€OHBIM — METOJIUYECKUM rmocobusMm. Pemenne
JIOMAITHAX WHAWBHAIYAIBHBIX 3a/IaHUH
YK-1: Tema 2. JIuneiinas ajareopa 6 Jlexmms-Buzyanuzanus (B T.9. B OMOC)
NYK-1.1, 1. [eiicTBuUs HAJ MaTpULIAME
NYK-1.2, 2. BeuncneHue onpeaeauTenci
NYK-1.3, 3. Pemienue cucteM JMHEHHBIX YpaBHEHUH pa3iInYHBIMU
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Ilnanupyembie Bujpl yueoHo# padoThl
(kOHTpOIMpYyeMbIe) KonTakTHas pagoTa
pe3yabTaTbl OCBOCHHUSA: 5
Ko opMupyemoii ° o Q. Z o
KOMIIETEHIHH H &l R s 5 & ®opMbI NPOBe/IeHHs] Y4e0HOl padoThI
HaumenoBaHue pa3jieioB, TeM 2 2 7 g 7 g P P y P
HHIUKATOPBI ? = S £ S g &
JAOCTHIKEHHUS = s g = E E 8
KOMIIeTeHI Ui é S '8 E = s S
-7 <
S =° | o
NYK-1.4 crocobamu
Ipakruyeckoe 3anaTue 8. Marpuiisl. JleficTBus Hax 3akperieHue TEOPETUIECKOro MaTepuana. Pemenue 3anad.
OIIK-1: MaTpHUIIaMU CocraBiieHHE CIIPaBOYHUKOB
HOIIK-1.1, IIpakTuyeckoe 3anaTue 9. BrruncineHne onpeaenuTenci
HOIIK-1.2, Ipakruyeckoe 3anaTue 10. Haxoxxnerne o0paTHON MaTPHIIBI
HOIIK-1.3 IIpakTnueckoe 3ansTue 11. Pemenne cucrteM nMHEHHBIX 10
YpaBHEHUU
IIpakTuyeckoe 3anaTHEe 12. Penenne cucteM JIMHEHHBIX
ypaBHEeHH MeToioM ["aycca
CamocrosrTensHas paboTta 27 N3yueHne yueOHBIX MaTEpUAIOB 110 KOHCIIEKTaM ayJUTOPHBIX
3aHATHH U y4eOHBIM — METOJIMYECKUM 1ocobusM. Penienne
JIOMAIIHAX WHAWBUIYAIBHBIX 3a/1aHUH
YK-1: Tema 3. BekTopHas anre6pa u aHaJuTHYecKasi reoMeTpUs 10 Jlexmms-Busyanu3zanus (B T.4. B OMOC)
NVYK-1.1, 1. CkanspHoe, BEKTOPHOE, CMEIIEHHOE MPOU3BEICHUS
NYK-1.2, BEKTOPOB
NYK-1.3, 2. Tlpsmas Ha IITIOCKOCTH
NyK-1.4 3. Ilpsimas ¥ IIOCKOCTH B MIPOCTPAHCTBE
4. Kpusble BTOpOro nopsaka
OIIK-1:
HOIIK-1.1,
NOIIK-1.2,
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Ilnanupyembie Bujpl yueoHo# padoThl
(kOHTpOIMpYyeMbIe) KonTakTHas pagoTa
pe3yabTaTbl OCBOCHHUSA: g
Ko opMupyemoii o Q. Z o
KOMIIETEHIHH H H § £ § E g 5 & ®opMbI NPOBe/IeHHs] Y4e0HOl padoThI
R aNMEHOBaHHE Pa3AeI0B, TEM > §- i’ Sz E g
JAOCTHIKEHHUS = s g ENE E 8
KOMIeTeH i 5 S 'S ZE S 2
LR LR
HOIIK-1.3 IIpakTnueckoe 3anaTue 13. BexTopsl 24 3akperuieHre TeopeTH4ecKkoro Matepuana. Pemenue 3anau.
IIpakTnyeckoe 3ansaTue 14. CxansipHoe Npou3BeACHNE CocrapieHue ClipaBOYHUKOB
BEKTOPOB
IIpakTuyeckoe 3anaTHe 15. BexropHOe mpousBeneHue
BEKTOPOB.
IpakTuyeckoe 3anaTue 16. BexropHas anredpa
IIpakTuyeckoe 3anaTue 17. [IpsiMas TMHUS Ha TUIOCKOCTH
ITIpakTuyeckoe 3anaTHe 18. Pemenne 3a1a4 Ha IPSIMYIO JTMHHUIO
Ha MJIOCKOCTH.
IIpakTuyeckoe 3anaTue 19. Kpusbie BToporo nopsaka
IMpakTuyeckoe 3anaTue 20. AHaTUTHYECKAs TEOMETPUS Ha
TUIOCKOCTH
IMpakTuyeckoe 3anaTue 21. [Ipsimas B npocTpaHcTBe
IIpakTHyeckoe 3anaTHE 22. [IITOCKOCTH B IPOCTPAHCTBE
Ipakruyeckoe 3ansaTue 23. [locTpoeHne NOBEPXHOCTEH
BTOPOT'O MOpPSIKa
[pakruyeckoe 3ansaTue 24. roropoe 3aHstue
CamocrosTensHas paboTa 33 W3yuenne yueOHBIX MaTepPHUaIOB IO KOHCHIEKTaM ayIUTOPHBIX
3aHATHH U y4eOHBIM — METOJIMYECKUM 1ocobusM. Pentenne
JIOMAITHAX WHAWBHAIYAIBHBIX 3a/IaHUH
HUTOTIO 3A 1 CEMECTP 24 48 81
2 cemecT
YK-1: Tema 1. JieMeHTHI TeOPHH (PYHKINH KOMILIEKCHOTO 2 Jlekums-suzyanuzanus (B T.4. B OUOC)
NYyK-1.1, NnepeMeHHOoro
NYK-1.2, 1. JlelicTBHS HaJ KOMIICKCHBIMHU YHCIAMH
NYK-1.3, 2. Pemenne kBagpaTHBIX ypaBHEHUH Ha MHOXKECTBE
NYK-1.4 KOMILIEKCHBIX YHCEN
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ILnannpyembie

Bujpl yueoHo# padoThl

(kOHTpOIMpYyeMbIe) KonTakTHas pagoTa
pe3yabTaTbl OCBOCHHUSA: g
Ko/1 hopmupyemoii o g o g3 E g .
KOMIIETEHIHH 1 Haumenopanme pasieron, rem g‘.: E ’«i g5 | 38 ; @opMbI poBeIeHNs! y4eGHOI padoTh
HHINKATOPBI = S = S g S
JOCTHKEHHUS = s g = E E 8
KOMIeTeH i 5 S 'S ZE S 2
LR LR
IIpakTuyeckoe 3anaTue 1. KomiekcHeble yncna u 1eHCTBUSL 6 3akperuieHre TeopeTH4ecKkoro Matepuana. Pemenue 3anau.
OIIK-1: HaJ HUMHU CocraBiieHHe CIPaBOYHUKOB
HOIIK-1.1, IpakTuyeckoe 3anaTHE 2. OYHKIINH KOMIUICKCHOTO
HMOIIK-1.2, TIEPEMEHHOTO
HOIIK-1.3 IpakTuyeckoe 3anaTHe 3. BRrueTsl QyHKIIMHA KOMITICKCHOTO
MIEPEMEHHOTO
CamocrosTenbHas paboTa 2 Wzyuenne yaeOHBIX MaTEpUAIOB IO KOHCIIEKTaM ayTUTOPHBIX
3aHATHIA U Y4eOHBIM — METOUYCCKUM MOcoOusM. Pemienue
JIOMAITHUX UHIUBHIYaJIbHBIX 3alaHUH
YK-1: Tema 2. OnpenejéHHbINA HHTErpaj 6 Jlexuusa-susyanuzanus (B T.4. B 9M1OC)
NYK-1.1, 1. ®opmyna Herotona-JleitOnuma
NYK-1.2, 2. BblunciacHHE ONPEICICHHBIX HHTEIPAIOB
NYK-1.3, 3. Brrumcnenue miomiaei miockux Guryp u 00EMoB
NyK-1.4 =
IIpakTuyeckoe 3anaTHe 4. BeruncneHne onpenenéHHbIX 10 3akperuieHre TeOpeTHIecKoro MaTepuaina. Pemenue 3amad.
OINK-1: HHTErpaoB 1o Gopmyie HeroToHa-JIeiiOHmIa CocraBieH1ue CIPaBOYHUKOB
WOTIK-1.1, IIpakTnueckoe 3auaTHe 5. Beiuucienue onpeaeaeHHbIX
WOIIK-1.2, HWHTETPAIIOB METOIOM 3aMEHBI IIEpEMEHHBIX. VIHTerprpoBaHue 1o
HOIIK-1.3 HacIM
Ipakruyeckoe 3anaTHE 6. BRruncieHne HecOOCTBEHHBIX
WHTETpaNoB 1-ro u 2-ro poja
IIpakTHueckoe 3ansitue 7. [‘eoMeTpruyeckoe NpUIIOKEHNE
OTIpe/IeNIEHHOT0 MHTETpaja
IIpakTnyeckoe 3anaTHe 8. OnpeieICHHBINA HHTETPAI U €T0
MPUIIOKEHUS
CamocrostensHas paboTa 10 N3ydyenue y4eOHBIX MaTepHaJIOB 110 KOHCIEKTaM ayIUTOPHBIX

3aHATHI U Y4eOHBIM — METOJIUYCCKUM MOocoOusM. PemeHue
JIOMAIITHAX WHAUBHUIYAITbHBIX 3aaHUI
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Il1anupyembie Bujpl yueoHo# padoThl
(KOHTpOJ/IMpYeMbIe) KonTakTHas pagoTa
Pe3yJIbTaThl 0CBOCHHUS: =]
Ko hopmupyemoii o g, g o E g 5
KOMIIeTeHIUH U HaumeHnoBaHue pasjielioB, TeM ‘,‘.: g § r 8 ; ®opMbI NPOBe/IeHHs] Y4e0HOl padoThI
HHIHKATOPBI = 3 ] g £
TOCTHIKEHHST § 25 E = 8
KOMITETeHIH i & SR £Z S 2
LR LR
YK-1: 12 Jlexmus-Buzyanu3zanus (B T.4. B OMOC)
NYK-1.1, Tema 3. IludpepeHunaibHble ypaBHEHUS
UVK-1.2 1. 3apaua Komm
UYK-1.3, 2. JudodepeHuuanbHble ypaBHEHUS IEPBOTO nopska: ¢
UYK-1.4 pa3AeneHHBIMU IIEPEMEHHBIMHU, OHOPOJIHBIC, THHEHHBIE,
ypaBHeHus bepHyimn
OMK-1- 3. Jluneiinble quddepeHnnanbHple ypaBHEHHST BTOPOTO
WOIIK-1.1, MOpPSJKA C TOCTOSHHBIME KO3 HINeHTaMA
HOIIK-1.2, IIpakTuyeckoe 3anaTue 9. Pemenne nuddepeHmanbHbIx 22 3akperuieHre TeopeTHIeckoro Matepuaina. Pernenue 3anau.
HOIIK-1.3 CocraBieHHe CIPpaBOYHUKOB

YpaBHEHMH C pa3feleHHbIMU U pa3esSIoIUMUCS TepeMEHHBIMU
IIpakTnueckoe 3ansaTue 10. Pemenue ogHOPOAHBIX
JuddepeHIHaTbHBIX YPaBHEHUI IEPBOTO MOPSAIKa
IIpakTnueckoe 3anaTue 11. Penenue nuHeHHbIX

i depeHnInaNbHBIX YpaBHEHNUH IIEpBOTO TOpsAKa
IpakTnueckoe 3anaTue 12. Ypasuenus bepnymiu
Ipakrunyeckoe 3anaTue 13. luddepernnansusie ypaBHEHUS
BTOPOTO MOPSJKA, TOIyCKAIOIINE MOHIKCHNE TTOPSIIKa
IpakTnueckoe 3ansTue 14. Perienue nuHeHBIX OJHOPOIHBIX
muddepeHIHaTbHBIX YPaBHEHUH 2 MOpAIKa ¢ TOCTOSHHBIMHU
KodPurmerTamMu

IMpakTuyeckoe 3ausTue 15. Pemenue mnuHeHHBIX
HEOJHOPOAHBIX UG (PEepeHIINATBHBIX YPAaBHEHNH 2 TIOPSIIKa C
MOCTOSHHBIMU K03 (hUITHEeHTaMHI

IIpakTnueckoe 3anaTHe 16. Pemenne mnuHeHHbIX
HEOTHOPOHBIX AN PepeHINaTBHBIX YPaBHEHUH 2 TIOpsaAKa C
MOCTOSIHHBIMH K03(h(unreHTamMu (Ipo10JDKEHHE)
ITpakTuyeckoe 3anaTue 17. Pemenne nuddepeHnmanbHbIx
ypaBHEHUH

IIpakTnyeckoe 3anaTHe 18. Pemenne HopMalbHBIX CHCTEM
g hepeHIMaTBLHBIX ypaBHEHUH

IIpakTuyeckoe 3anaTHe 19. Penrenre oqHOPOIHBIX CHCTEM

muddepeHIMaTBLHBIX YPaBHEHUH ¢ TOCTOSHHBIMU
KodhpUIneHTaMu
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Ilnanupyembie Bujpl yueoHo# padoThl
(kOHTpOIMpYyeMbIe) KonTakTHas pagoTa
pe3yabTaTbl OCBOCHHUSA: g
Ko opMupyemoii ° o Q. Z o
= 22 g 8 = & -
KOMIIETeHIHH 1 i = E g £ g g = @DopMbI IPoBeAeHNUs Y4eOHOI paGoThI
R aNMEHOBaHHE Pa3AeI0B, TEM > 52 S | B
JAOCTHIKEHHUS = s g = E E 8
KOMIIeTeHI Ui é S '8 E = s S
-7 <
S =° | o
W3y4yenue yqyeOHBIX MaTepHAaJIOB 110 KOHCIIEKTaM ayIUTOPHBIX
3aHATUI U y4eOHBIM — METOANYECKUM HocoOusM. Pemenne
CamocrosTenbHas padoTa 26 .
JIOMAITHAX UHIUBHIYaJIbHbIX 3a1aHUN
YK-1: Tema 4. UnciaoBbie psigbl 4 Jlekums-suzyanuzanus (B T.4. B OUOC)
NYK-1.1, 1. YwmcnoBsle pAIBI C MTOMOKUTSITFHBIMHI YWICHAMH
NYK-1.2, 2. 3HakouepemyIOIIHecs YUCIOBBIC PSIBI
NYK-1.3,
NyK-1.4 IpakTnueckoe 3ansaTue 20. Ynucnaosble pssbl 10 3akperuieHre TEOPETHIECKOro Matepuana. Penenue 3anaud.
IIpakTnyeckoe 3anaTue 21. /loctarounsle Npu3HaKu CocraBiieHHe CIPaBOYHUKOB
OIIK-1: CXOJIMMOCTHU 3HAKOMOJIOKHUTEIbHBIX PSII0B
HOIIK-1.1, IIpakTunyeckoe 3aHaTHe 22. 3HAKOIIEPEMEHHBIE PSI/IBI
HOIIK-1.2, IIpakTuyeckoe 3ausiTue 22. McciaenoBanue Ha CXOJUMOCTD
NOIIK-1.3 3HAKOIIOJIOKUTENIbHBIX PSIIOB
IIpakTnyeckoe 3ansaTHe 24. ltorosoe 3anarue
CamocrostensHas paboTa N3y4yenue yqeOHBIX MaTepHAJIOB 110 KOHCIEKTAM ayIUTOPHBIX
7 3aHATUI 1 y4eOHBIM — METOANYECKUM Hocobusim. Pemenne
JIOMAIIHUX UHIUBHIYaJIbHBIX 3alaHUH
HUTOTI'O 3A 2 CEMECTP 24 48 45
3 cemect
YK-1: Tema 1. DyHKIHOHAJbHBIE PABI 4 Jlexums-susyanuszanus (B T.4. B 9M1OC)
NYK-1.1, 1. CremneHsble psabl U 00JIACTH UX CXOAUMOCTH
NYK-1.2, 2. Paner Teitmopa u psasl Makinopena
NYK-1.3,
NYK-14
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Ilnanupyembie Bujpl yueoHo# padoThl
(kOHTpOIMpYyeMbIe) KonTakTHas pagoTa
pe3yabTaTbl OCBOCHHUSA: g
Ko opMupyeMoii . ‘_‘% ° 2o E 2 .
KOMIIETEHIHH H T LT O P T T ‘,‘.: E § ‘,‘.: g :'? ®opmbl IpoBeieHUs yueOHOH padoThI
HH/IHKATOPbI = S 2 A g E
JOCTHIKEHUS. = s g 5 E E 8
KOMIeTeH i 5 S 'S ZE S 2
LR LR
IIpakTnyeckoe 3anaTHe 1. CTeneHHbIE pAIbI. 10 3akperuieHne TeopeTn4eckoro Marepuana. Pemienune 3anad.
OIIK-1: IIpakTnyeckoe 3anaTHe 2. MccienoBanrue Ha CXOIUMOCTh CocraBiieHHe CIPaBOYHUKOB
HMOIIK-1.1, CTCTICHHBIX PSIIOB
HOIIK-1.2, IIpakruyeckoe 3anaTue 3. Psger Teitnopa n MaxiopeHa.
HOIIK-1.3 IIpakruyeckoe 3anaTHe 4. [IpubIrKeHHOE BRIYHUCICHUE
3HA4YeHNH QYHKINH U ONpeIeIEHHBIX HHTETPAIOB C TOMOIIBIO
psinoB
Ipakrnueckoe 3ansaTue S. Paznoxenue B psag @ypoe
NEePHOANYECKUX QYHKINH
CamocrosrTensHas paboTta 12 N3yueHne yueOHBIX MaTEpUAIOB 110 KOHCIIEKTaM ayJUTOPHBIX
3aHATHH U y4eOHBIM — METOJIMYECKUM 1ocobusM. Penienne
JIOMAIITHAX WHAWBUIYAIBHBIX 3a/1aHUH
YK-1: Tema 2. IludpdepennnanbHoe ucuucienne GyHKuun 10 Jlexmms-Buzyanuzarus (B T.4. B OMOC)
NyK-1.1, HECKOJbKUX MepeMeHHBbIX
NYK-1.2, 1. OcHOBHBIE TOHATHS
NYK-1.3, 2. Jluaum ypoBHS
nYyK-1.4 3. UYacTtHBIe IPOU3BOIHEIC
4. TlpousBoaHas 10 HaNpaBJIEHUIO, TPaJHUEHT
OIIK-1: 5. DOxkcTpemyM GYHKINHU IBYX MEPEMEHHBIX
NOIIK-1.1,
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ILnannpyembie
(KOHTpOJ/IMpYeMbIe)

Bujpl yueoHo# padoThl

KonTakTHas pagoTa

pe3yabTaTbl OCBOCHHUSA: g
Ko opMupyemoii 2 % ) £ g E H] i
KOMIIETeHIHH 1 Haumenopanme pasieron, rem g E ’“;. £8 | 2 ; ®opMbl IPOBe/ieHNs] Y1eOHOi PaGOThI
HHINKATOPBI = S = S g S
JOCTHIKEHUS. = s g = E E 8
KOMIeTeH i 5 S 'S ZE S 2
SR LEELAF
HOIIK-1.2, Ipakrudeckoe 3aHaTHE 6. YaCcTHBIC IPOU3BOTHBIC (DYHKITUI 18 3akperieHue TEOPEeTUIeCKOro Marepuaina. Pemenue 3aau.
HOIIK-1.3 HECKOJIBKUX [IEPEMEHHBIX Pa3IMYHBIX IOPSAIKOB. CocraBiieHHe CIPaBOYHUKOB
Ipakruyeckoe 3anaTue 7. [lonuaeni quddeperunan ¢yHKImi
JBYX IEPEMEHHBIX.
IIpakTnueckoe 3ansaTne 8. YacTHble NPOU3BOAHBIE CIOKHBIX
(hyHKIHH.
Ipakrnueckoe 3anaTue 9. [IponsBoaHas Mo HaNPaBICHUIO U
TPafyEeHT.
IIpakTuyeckoe 3anaTue 10. DxcrpeMyMbl QyHKIUI JBYX
MIepEMEHHBIX.
IIpakTnueckoe 3anaTHe 11. Hanbonsiiee 1 HauMeHbI11ee
3HaYeHHEe PYHKLHUI IBYX MEPEMEHHBIX.
IIpakTuyeckoe 3ausTue 12. YcioBHbIH 9kcTpeMyMm. MeTo
MHOuTeneu Jlarpamxa.
IpakTnueckoe 3anaTne 13. MeTo HAMMEHBIIUX KBaJAPaTOB
Ipakruyeckoe 3anaTue 14. /ludpepeHnnansHOEe HCUUCIICHUE
(yHKIMI HECKOJIBKHX MEPEMEHHbIX
34 N3y4yenune yqeOHBIX MaTepHAJIOB 110 KOHCIEKTAM ayIUTOPHBIX
3aHATHI 1 y4eOHBIM — METOANYECKUM Hocobusm. Pemenne
CamocrostensHas paboTa .
JIOMalIHAX WHAWBUIYAIIbHBIX 3a1aHUM
YK-1: Tema 3. HHTerpajibHoe HCYHCIeHHE (PYHKIUA MHOTHX 10 Jlexmms-Buzyanuzamnus (B 1.4. B OMOC)
NYK-1.1, nepeMeHHbIX
NYK-1.2, 1. BeuuciaeHne TBOWHOTO MHTETpAa B IEKAPTOBBIX
NYK-1.3, KOOpJMHATAX
NvyK-1.4 2. UV3meHeHue nopsiaKa HHTErPUPOBAHHUS
3. [lpunoxeHne NBOMHOrO MHTETpaja K 3a/1a4am
OIIK-1: reoMeTpuy U GpU3nKu
NOIIK-1.1,
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Ilnanupyembie Bujpl yueoHo# padoThl
(kOHTpOIMpYyeMbIe) KonTakTHas pagoTa
pe3yabTaTbl OCBOCHHUSA: g
Ko dopmupyemoii 2 ) 3o
KOMIIETeHIHH 1 § £ § E § 5F DopMbI IPOBeIeHNs y4eGHOI paGoThI
R HaumenoBaHue pa3jieioB, TeM > §- i’ Sz E g
JAOCTHIKEHHUS = s g ENE E 8
KOMIeTeH i 5 S 'S ZE S 2
SR LEELAF
NOIIK-1.2, IIpakTnyeckoe 3anaTHe 15. Boruncnenue qBoHHOro HHTErpana 20 3akperuieHre TeopeTH4ecKkoro Matepuana. Pemenue 3anau.
HOIIK-1.3 B JIEKAPTOBBIX KOOpAUHATAX CocraBieHue ClipaBOYHUKOB
IIpakTnueckoe 3ansaTne 16. Boruncienue 1BOHHOro HHTErpana
B JIEKapTOBBIX KOOpANHATAX. MI3MeHeHue mopsaaka
UHTErPUPOBAHUS
IIpakTnueckoe 3ansaTue 17. Boruncienue 1BOHHOroO HHTErpana
B HOJSIPHBIX KOOPAMHATAX
IpakTnueckoe 3anaTue 18. [Ipumenenne qBOMHOrO UHTErpaia
MIPU PEIICeHUH FeOMEeTPUUECKUX 3a1a4
IIpakTnueckoe 3anaTue 19. [IpuMeHeHne ABOHHOTO HHTETpaa
MIPY peHIeHnH (PU3NUECKUX 3a1a4
IIpakTnyeckoe 3anaTHe 20. Berancnenue KPUBOIMHEHHBIX
HMHTErpajioB
[pakTnueckoe 3anaTue 21. UnTerpan no 3aMKHyTOMY KOHTYpY.
®opmyna I'puna.
IIpakTnueckoe 3ansTHe 22. BeiuncieHue TpoiHOro HHTErpaa
B JICKaPTOBBIX KOOPJHHATAX.
IIpakTnueckoe 3ansTHe 23. BeiuncieHue TPOMHBIX HHTErPAIOB
B IIWJIMHAPUYIECKUX U CPEPHUECKUX KOOPIMHATAX
IIpakTuyeckoe 3ansaTHe 24. VTororoe 3ansrue
N3ydenne yaeOHBIX MAaTEpUAIOB MO KOHCIIEKTaM ay T TOPHBIX
3aHATHHA U Y4€OHBIM — METOJIUYECKUM rmocobusMm. Pemenne
CamocTrosTenpHas paboTta 35 .
JIOMAITHAX WHAWBHUIYATbHBIX 3aTaHUI
HUTOTI'O 3A 3 CEMECTP 24 48 81
HUTOT'O no aucuuninHe 72 144 I 207
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(I’OpM]:I U KPUTEPHUH TCKYLIECT0 KOHTPOJIA YCII€EBAECMOCTH (TeXHOJIOFI/I‘lCCKaH KapTa, O4Hast (])opMa Oﬁy‘leHHﬂ)

DopMBbI TEKYIET0 KOHTPOJIS KonnuecTBo KOHTPOJIBHBIX TOUEK KommaectBo 6ainioB 3a 1 KOHTP. Maxkc. BO3M. KOJI-BO OayIOB
TOUYKY
1 cemecTp
Pemrenne 3amad Ha MPAKTHIECKUX 3aHATUAX 24 1 24
JlomaniHe WHAWBHIYANbHBIC 3aJaHUS 3 15 45
KoHcnekT ekuuii. 12 1 12
CocTaBlieHHE CIPaBOYHHKOB 3 3 9
TBopueckuit peiTuHT (y4acTie B KOHPEPEHINAX, OMUMINAIaX U T.11.) 1 10 10
Hroro 100 6aan0B
2 cemecTp
Pemenne 3amad Ha MPaKTHYCCKAUX 3aHATUAX 24 1 24
JloMarniHie WHAWBHIYANbHBIC 3aJaHUS 4 10 40
KoHcnekT jexnuii. 12 1 12
CocTaBleHHE CIIPAaBOYHHKOB 4 3 12
TBopueckuit peiTuHT (y9acTie B KOHPEPEHIHAX, OMUMITHAIAX 1 T.11.) 1 12 12
Hroro 100 6aan0B
3 cemecTp
PemeHue 3aad Ha MPaKTHYCCKAUX 3aHATUIX 24 1 24
JloManiHie WHAWBHIYANbHBIC 3aJaHUS 3 15 45
KoHcnekT jekuii. 12 1 12
CocTaBlieHHE CIIPAaBOYHHKOB 3 3 9
TBopueckuit peiTUHT (y4acTie B KOHPEPEHIHAX, ONUMITHATAX H T.11.) 1 10 10
Hroro 100 6aa10B

IIIkajia OLeHKH pe3yJIbTaTOB OCBOCHUSI AN CUMILIMHBI, CGOPMHPOBAHHOCTH Pe3y/1bTATOB 00y4eHHUs!

®opma npoBeaeHUs
NPOMEKYTOYHOI aTTecTaluu

YciaoBus A0mycCKa

IIxaJjbl OLleHKH YPOBHS
c¢()OpMHPOBAHHOCTH Pe3yIbTATOB
00y4eHust

Ixana oneHkun YPOBHS OCBOCHMA JUCHMIIJINHBI

VYpoBHeBast mkana 100 GanbHas 100 GanpHas 5-6ampHas mkana, HeauG GepeHIpoBaHHAs
OLICHKU KOMIIETCHIIUI mKana, % mKana, % ¢ depeHImpoBaHHas OneHKa/0aI OLICHKA

JK3aMeH 1 cemecTp - noMyCKalOTCA JTIOTIOPOTOBBIN HUxe 61 HUxe 61 «HEYAOBIETBOPUTEIHHOY / 2 HE 3a4TeHO
(110 HAKOIIMTEIPHOMY PEUTHHTY BCE CTYICHTHI MTOPOTOBBIH 61-85,9 61-69,9 «YIOBJIETBOPUTEIBHOY / 3 3a4TEHO
WJIN KOMIIBIOTEPHOE 2 ceMecTp - IOIMYCKAIOTCs 70-85,9 «xopormioy / 4 3a4TEHO
TECTUPOBAHHE) BCEC CTYJICHTBI MTOBBIIICHHBIH 86-100 86-100 «OTIIHYHOY / 5 3a4TEHO

3 ceMecTp - IOIyCKarOTCA

BCE€ CTYJICHTBI
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3.2. ConepskaHue AMCHHMILIHHBI, CTPYKTYPHPOBAHHOE IO TeMaM, s cTyaenTos 3SAOUHON ®OPMbI OBYUYEHU A

Inanupyembie Buabl yueoHoM paboThI DopmbI
(xoHTpO/MpYeMmBbie) CamocrosiTesqibHasi padoTa TEKYIIEro
pe3yJIbTaThl KOHTPOIsI
OCBOCHHUS:
K011 hopMupyeMoii KonTakTHasi paboTa (HauMeHOBaHHe
KOMIIETEHIIUHU U CUCHOSHOIO
MISTHRALDEY ®opMbI NPOBEIEHUSs cpeacTBa)
AOCTHKEHHS HanmeHoBaHuE pa3iesioB, TEM ° ° KOHTAKTHOI padoThI : Gopmpt DD
KOMIIeTeHI M g E g E § JeKIHii, 1260PATOPHBIX, CaMOCTOSITEJIbHOU
:, ? % E - NPAKTAYECKHUX 3aHATHI g paboThI
= |E5| E& :
£ |8%| 25 =
= lg 2 E" &
1 cemecTp
YK-1: Tema 1. Beenenue B aHanus 2 2 Jlexnms-Bu3yanu3anys (B T.9. B 40 CaMOCTOSITENTLHOE U3YUYECHHE Brinonnenue
NYK-1.1, 6)4(0]0)] TEMBI KOHTPOJBHOM
NYK-1.2, IIpaktrnyeckoe 3anarue Nel-7 Pelenne npakTHueckux 3ajay | paboTsl
NYK-1.3, Tema 2. JIuneiinas anredpa 2 4 Jlexnms-Bu3yanu3anys (B T.9. B 40 CaMocTOSITeNbHOE H3yUeHHUE Brimonnenue
NvyK-1.4 3H1O0C) TEMBI. KOHTPOJIbHOM
[paktuyeckoe 3ansitue Ne§-12 Perrenue mpakTudeckux 3a1a4 | paboThl
OIIK-1: Tema 3. BekropHrast anrebpa u 2 4 Jlextusi-Bu3yanusanus (B T.9. B 75 | CamocrosTensHOe H3YUCHHE Beimonsenne
HOIIK-1.1, AHAJIMTUYECKAs] TEOMETPHSI DUO0C) TEMBI. KOHTPOJILHOM
HOIIK-1.2, Ipaktnaeckoe 3anstue Nel3-24 Pelienue pakTHYECKUX 33124 | paGOTHI
NOIIK-1.3
HUTOTI'O 3a 1 cemecTp 6 10 155
2 cemecTp
YK-1: Tema 1. DnemeHTHI TeOpuH QyHKIMIA 1 2 Jlexuus-Bu3yanuzanys (B T.4. B 20 CaMoCTOSITENbHOE U3yUeHHE Beimonuenue
NYyK-1.1, KOMILIEKCHOT'O IIEPEMEHHOIO 3UOC) TEMBL. KOHTPOJBbHOM
NYK-1.2, IIpaktrueckoe 3anstue Nel-3 Pemenne nmpakTudeckux 3agad | paboThl
NYK-1.3, Tema 2. OnpeneneHHbIi HHTETPaT 1 2 Jlexnms-Bu3yanu3anys (B T.9. B 20 CaMocCTOSITeTbHOE N3yUeHHE Brimonnenue
NvyK-1.4 3UO0C) TEMBI. KOHTPOJIbHOM
IMpaktryeckoe 3ausitue Ne4-8 Perrenne nmpakTHdIecKux 3a1a4 | paboThI
OIIK-1: Tema 3. [TuddepenumansHbie 1 4 Jlexnmsa-Bu3yanu3anys (B T.9. B 61 CaMoCTOSITeTbHOE N3yUeHHE Brinonnenue
HOIIK-1.1, YpaBHEHUS] DUO0C) TEMBI. KOHTPOJILHOM
HOIIK-1.2, IpakTideckoe 3ansaTue Ne9-19 Pelenne npakTHYECKHX 3a7a49 | paboTHI
HMOIIK-1.3 Tema 4. UncioBble pspl 1 2 | Jlexuusa-Bu3yamu3anus (B T.49. B 20 | CamocTosTeNBHOE H3ydeHHe | BEHITIONHEHHE
6)4(0]0)] TEMBI. KOHTPOJIBHON
[paktryeckoe 3ansitue Ne20-24 Pemenne npakTuueckux 3a1a4d | paboTsl
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Iaanupyembie Buapl yueoHoi#i padoThl Dopmbl
(xoHTpOIMpYeMBIE) CamocTosiTesibHast padoTa TeKYIero
Pe3yabTaThI KOHTPOJISI
o g)col;;);l:ll;;;mﬁ KonTaktHas padora (naumenoBamnue
KOMIIETCHIIUA U CILEHOLHOIG
MH/IMKATOPbI ®opMbI NpPoBe/IeHNs] cpeacrea)
AOCTHKEHUS HaumeHoBaHMe pa3/ielioB, TeM - ° KOHTAKTHOI paGoThI : Gopmbr QLELLERIIL
KOMIIeTeHIHiA g Z23| E § JeK i, 1a60PATOPHMIX, CaMOCTOSITeJbHOM
:. g- Z § = NPAKTHYECKUX 3AHATHI g padoTh
= |25 £: :
5 | 8% E_ g @
= S 2 E8
HUTOI'O 3a 2 cemecTp 4 10 121
ceMecTp
YK-1: Tema 1. DyHKIIMOHATIBHBIE PSIBI 2 2 Jlexnus-Bu3yanu3anys (B T.4. B 30 CaMocTOosITeNbHOE H3yUeHHE Brimonxenue
NYK-1.1, 6)4(0]0)] TEMBI KOHTPOJBHOM
NYK-1.2, [Ipaktraeckoe 3aaarue Nel-5 paboTHI
NYK-1.3, Tema 2. [luddepennmansHoe 4 4 Jlexuusi-Bu3yanuzanys (B T.4. B 50 | CamocrosTenbHOE U3yueHUE Brmmonsenne
nyK-1.4 HCYHCIIeHUE (PYHKIIIA HECKOIBKUX 3UO0C) TEMBI KOHTPOJBHOMI
MepEeMEHHBIX [IpakTrdeckoe 3ansTre No6-13 paboTHI
OIIK-1: Tema 3. VHTETpambHOE UCUNCIICHHE 4 6 Jlexnus-Bu3yanu3anys (B T.9. B 69 CaMoCTOSITENBHOE N3yUEHHE Beimonuenue
HOIIK-1.1, (yHKIMM HECKOJIBKMX MEPEMEHHBIX BUOC) TEMBI. KOHTPOJIbHON
HMOIIK-1.2, [paktraeckoe 3anarue Nel5-24 Perenue mpakTudeckux 3amaq | paboOTHI
HOIIK-1.3
HUTOTI'O 3a 3 cemecTp 10 12 149
NTOI'O no ucuunjiuHe 20 32 425

@opMbl M KPUTEPHHU TEKYIIEr0 KOHTPOJIS YCIeBAeMOCTH (TEXHOJIOrHYecKas KapTa, 3a04Hast gopMa o0ydeHus )

®opMbI TEKYIIEro KOHTPOJIst KonnuecTBo KOHTPOJIBHBIX TOUEK KommaectBo 6aimioB 3a 1 KoHTP. Maxkc. BO3M. KOJI-BO 0aIoB
TOYKY
1 cemecTp
KonrposnbHas padborta 1 60 60
TecrupoBanue mo temam 1,2,3 1 40 40
100 6an10B
®DOpMBbI TEKYLIETO KOHTPOJIS KosnuecTBO KOHTPOJIBHBIX KommgectBo 6aimioB 3a 1 KOHTD. Makc. B03M. KOJI-BO
TOYEK TOYKY 0aJ1J10B
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2 cemecTp
KonrposnbHas paborta 1 60 60
TecrupoBanue no temam 1,2,3,4 1 40 40
100 6an10B
®DOpMBI TEKYLIETO KOHTPOJIS KonmuecTBO KOHTPOJIBHBIX KommuectBo 6aim1oB 32 1 KOHTP. Maxkc. BO3M. KOJI-BO
TOYCK TOYKY 02J1J10B
3 cemecTp
KontponsHas pabdora 1 60 60
TectupoBanme o Temam 1,2,3 1 40 40
100 6an10B

IIIxana oeHKH pe3yJbTaTOB 0CBOCHUSA TUCHUIIINHBI, C(l)OpMI/IpOBaHHOCTI/I pe3yjJbTaToB oﬁyqe}mﬂ

®DopmMa NPoBeAeHU

NPOMeKYTOYHOM aTTecTalluu

YciaoBus gonycka

IIxaJbl OLEHKH YPOBHSHA

cOopMHPOBAHHOCTH Pe3yJbTATOB

IIxaJja oeHKH YPOBHSI OCBOCHMS JUCHUILIUHBI

00y4eHust
VYpoBHeBas mikana 100 GambHas 100 GambHAs 5-6ampHas mkana, HenuddepeHpoBaHHas
OIIEHKU KOMITETCHIIUI mikana, % mikana, % nuddepeHITUpoBaHHAas OlIEHKa/0aT OIICHKA
IK3aMeH 1 cemectp - JIOTIOPOTOBBII HIDKe 61 HIDKe 61 «HEYJOBIIETBOPUTEIBHOY / 2 HE 3aYTECHO
(110 KOMITBIOTEPHOMY TECTHPOBAHUIO) JIOMTYCKAIOTCS BCE MOPOTOBBIi 61-85,9 61-69,9 «YIOBJIETBOPUTEIBHOY / 3 3aYTEHO
CTYJCHTBI 70-85,9 «xopormioy / 4 3a4TEHO
1pH yCIOBHH 3aIUThI MOBBIIICHHBIH 86-100 86-100 «OTIUYHOY / 5 3a4TEHO

KOHTPOJILHOW PabOTHI
2 cemecTp —
JIOITYCKarOTCsI BCe
CTYIICHTBI

IIPU YCIIOBUU 3ALLUTHI
KOHTPOJIBHOM pabOoTHI
3 cemecTp —
JIOITyCKAIOTCS BCE
CTYZICHTBI

IIPU YCIIOBUU 3ALLUTHI
KOHTPOJIbHOM pPabOoTHI




4. METOIWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
TACIATLITAHBI

4.1. O0mme MeToAMYECKHE PeKOMEHAAIMN M0 OCBOCHHIO THCHMILUIMHBI, 00pa3oBaTe/ibHbIe
TEXHOJIOTHH

JlucuuIuinHa — peanu3yercss IMOCPEACTBOM  IIPOBEACHUS  KOHTAaKTHOW  paboThl  C
oOyyaromuMucs (BKJIIOYasl MPOBEJCHUE TEKYILEro KOHTPOJISl YCIIEBAEMOCTH), CAMOCTOSITEIbHON PabOThI
o0yyJaroImuxcs U NPOMEXYTOYHOM aTTeCTalluu.

KonrakthHass paboTa MOXET OBITh ayIUTOPHOH, BHEAYJUTOPHOW, a TakKXe MPOBOIUTHCS B
AJICKTPOHHOU HWH(MOpPMaAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (mamee - DHMOC). B cmydae
MPOBE/ICHUSI YacTU KOHTAKTHOM paborel mo auciumuimHe B DMOC (B COOTBETCTBHM C pPacHHCAHUEM
y4eOHBIX 3aHATHI ), TPYA0EMKOCTh KOHTaKTHOH padoTa B DMOC skBUBajIeHTHA ayTUTOPHOU padoTe.

[Tpu nmpoBeneHnK y4eOHBIX 3aHATHH MO AUCHUIUIMHE 00ECIeUYnBaACTCs pPa3BUTHE Y 00yUaIOIINXCS
HaBBIKOB KOMAaHJHOW pPa0OThl, MEXKIMYHOCTHOW KOMMYHHMKAIMM, HPUHATHS PpEIICHUH, JIHIEePCKUX
KauecTB (BKJIOYasi IPOBEJCHHWE MHTEPAKTUBHBIX JIEKLIWH, TIPYHIOBBIX JAMCKYCCHUN, POJIEBBIX WID,
TPEHUHIOB, aHAJIN3 CUTYallMd M UMUTALMOHHBIX MOJEJEH, penogaBaHue AUCHUILUIMHBL B popme Kypca,
COCTaBJICHHOI'O Ha OCHOBE PE3yJIbTaTOB HAyUHBIX MCCJIEI0BAaHUM, IPOBOAUMBIX YHHUBEPCUTETOM, B TOM
quciae C Y4eTOM DPETrHOHANbHBIX OCOOCHHOCTEH NpO(EeCcCHOHANBbHON JESITEIbHOCTH BBITYCKHUKOB U
notpeOHOCTEl paboToaaresei).

[TpenonaBanue NUCHMILIMHBI BEAETCA C MPUMEHEHHEM CIEIYIOIUX BHUI0B 00pa30BaTENIbHBIX
TEXHOJIOTUI:

- OaJUIbHO-PEUTHHIOBasi TEXHOJIOT Ul OLIEHUBAHMUS;

- DJICKTPOHHOE OOyUYCHHE;

- mpo0ieMHOe 00yUYeHUE;

- pa300p KOHKPETHBIX CUTYaLIUH.

JUis oueHKM 3HaHMUN, YMEHUH, HAaBBIKOB M YPOBHA C(OPMHPOBAHHOCTU KOMIIETEHLIMU II0
JUCHUIUIMHE TPUMEHsETCS OaluIbHO-PEUTHHIOBAasl CHUCTEMa KOHTPOJIE U OIEHKH YCIEBAaeMOCTH
CTyIeHTOB. B oCHOBY OanibHO-pEHTHHIOBOM CHCTEMBI IOJIOKEHBl MPUHIMIIBI, B COOTBETCTBUH C
KOTOpbIMH  ()OPMUPOBAHUE PEHUTHHra CTyJEHTa OCYIIECTBISETCS B XOJA€ TEKYIIEro KOHTPOJIS
ycreBaeMocTH. MakcumanbHoe KoJmuecTBo 6amioB B cemectpe — 100.

[To wrToram Tekymiell ycrneBaeMOCTH CTYJIEHTY MOET OBbITh BBICTAaBJIEHA OLEHKa IO
IIPOMEKYTOUYHOM aTTecTallil B COOTBETCTBUM 3a HaOpaHHbIMH 3a ceMecTp Oamuiamu. CryneHTam,
HaOpaBIIUM B XOJ€ TEKYILEro KOHTPOJIA ycmeBaeMoCcTH o aucuumianHe ot 61 go 100 OGamioB u
BBIMOJIHUBUIMM BCe O0s3aTeNbHbIE BU/Abl 3alVITAHUPOBAHHBIX Y4YE€OHBIX 3aHATUH, [0 PpEIICHUIO
npenojaBaTesns 0€3 MPOXO0XKJIEeHUSI MPOMEKYTOUHOM aTTeCTAallMU BBICTABIISETCS OIIEHKAa B COOTBETCTBUU
CO LIKAaJION OLIEHKH PEe3yJIbTaTOB OCBOEHUS AUCLUIIINHBIL.

Pesyabrar o00ydeHust cumrtaercsi cGOpMHPOBAHHBIM (NOBBILNIEHHBIH YPOBEHb), €CIU
TEOPETUYECKOE COJIepKaHWE Kypca OCBOCHO IOJHOCThIO; MPHU YCTHBIX COOECEOBAHUSAX CTYAEHT
MCYEpIbIBAOIIE, IOCIEI0BAaTeIbHO, YE€TKO M JIOTHYECKH CTPOMHO H3/araer y4deOHBIM MarepHal;
CBOOOJTHO CIIpaBJISI€TCS € 3a/ladaMu, BOIPOCAMHU M APYTUMH BUAAMU 3a/laHUM, TPEOYIOINX MPUMEHEHUS
3HaHUW, UCHOJB3YEeT B OTBETE JOIOJIHUTENbHBIN MaTepual; Bce MpeaycCMOTpeHHbIe pabouel ydueOHOM
IpOrpaMMoOil 3a/JaHusl BBIIIOJHEHBI B COOTBETCTBHHM C YCTAHOBJICHHBIMH TpeOOBAHUSAMH, CTYIEHT
CHOCOOEH aHAIM3UPOBATh MOJYYEHHBIE PE3YNbTAThI; MPOSBISET CaMOCTOSTEIBHOCTh MPHU BBINOJIHEHUN
3aJlaHui, Ka4eCTBO MX BBIMOJIHEHHSI OIICHEHO uuciaoM OamioB oT 86 mo 100, 4TO COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO C(DOPMHUPOBAHHOCTHU PE3YIHTATOB O0yUEHUSI.

Pesynbrar o0O0ydeHusi cuutaerca cHOpMHPOBAHHBIM (IOPOrOBBLIH YPOBEHB), €CIHU
TEOPETUYECKOE COJAEpkKaHHE Kypca OCBOEHO IIOJHOCThIO; IPHU YCTHBIX COOECEOBAaHUSAX CTYACHT
MOCJIeI0BAaTENbHO, YETKO U JIOTHUECKH CTPOMHO M3naraeT y4eOHbI MaTepua; CIpaBiIseTcs ¢ 3a/la4aMu,
BOIIpOCAaMHM M JPYTMMM BHJIaMU 3aJaHuil, TpeOyrOIIMX MPUMEHEHHUs 3HAaHUN; BCE MPETyCMOTpPEHHBIE
paGoueii yueOHOM mporpaMMoil 3aJaHMs BBINOJHEHBl B COOTBETCTBUM C  YCTaHOBJIGHHBIMHU
TpeOOBaHUSAMHU, CTYIEHT CIOCOOEH  aHaIM3UpOBaTh  IOJIYYEHHbIE  PE3yJbTaTbl;  MPOSBISIET
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CaMOCTOATCIIBHOCTD ITPH BBINNOJIHCHUN 38.,[[21HPII>1, Ka4d€CTBO HUX BBIIIOJHCHUA OLICHCHO YHCJIIOM 6aJIJIOB oT
61 10 85,9, 9TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH PE3YJIHTATOB O0yUCHHUS.

Pe3yabTraTr 00y4eHHsi cuMTaeTcsi Hec()OPMHMPOBAHHBIM, €CIM CTYACHT IPU BBIIOJIHEHUH
3aJlaHuil HE JEMOHCTPHpPYET 3HaHUN ydeOHOro MmaTepuaja, JOMYCKaeT OIIMOKH, HEYBEpEHHO, C
GOHBHJI/IMI/I 3aTPYAHCHUAMU BBIIOJHACT 3aJjaHUsl, HC JCMOHCTPUPYCT HCOGXO[[I/IMBIX YMGHHﬁ, KadyeCTBO
BBITIOJTHEHHBIX 3a/laHUil HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHMSM, KayeCTBO HMX BBINOJHEHUS
OLIEHEHO YMCJIOM 0ajIoB HUXKE 61, YTO COOTBETCTBYET AOIIOPOTOBOMY YPOBHIO.

4.2. MeTounqecmle YKazaHus I oﬁyqaloumxca M0 OCBOCHMIO JUCHMIIJIMHBI HA 3aHATUAX
JEKIIMOHHOI'0 THIIA

HGKHI/IOHHHﬁ KypC npcamnojaract CHCTCMATU3UPOBAHHOC HN3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEeMaTHYEeCKOro InraHa. B X0J€ JCKIHMOHHBIX 3aHATHH PACKPBIBAIOTCS 0a3oBEIE BOIIPOCBI B paMKax
KaX(HOﬁ TEMbI JHUCLHMIIIIMHBI. O003HAYAIOTCS KIIFOYEBBIC ACIICKTHI TEM, a TAaKXKC ACIAaI0TCA aKICHTHI Ha
HauoOosee CIOXKHBIE M Ba)KHBIE ITOJIOKEHUS H3y4yacMoOro Marepualia. MaTepI/IaHH HGKHHI;'I SABJIAIOTCS
OHOpHOfI OCHOBOM JJIA IIOATOTOBKH O6yanOIHHXC$I K HPaKTHYCCKUM 3aHATUSAM W BbBIIIOJTHCHHA 3aI[aHI/Iﬁ
CaMOCTOSITeILHOM pa6OTbI, a4 TaK¥XC K MCPOIPUATHAM TCKYLICIO KOHTPOJA YCIICBAECMOCTH U
HpOMe)KYTOLIHOf/i arTeCTalvu 1o JUCHUIIIINHE.

B X0A€ JICKIIMOHHBIX 3aHATUH HCO6XOI[I/IMO BCCTH KOHCICKTHPOBAHHC yqe6Hor0 Martepuajia.

Bo3moxHO BCACHNUEC KOHCIICKTAa JIGKIII/IfI B BUJC MHTCIIJICKT-KapT.

4.3. MeToanyecKue yKa3aHus AJs 00y4alomuXcs M0 OCBOEHUIO TUCHMIIJIMHBI HA 3aHATUIX
CEMHUHAPCKOI0 THIA

[IpakTudyeckue (CeMUHApPCKWE) 3aHATUS TPEACTABIAIOT COOOW JIETANIM3ALUI0 JIEKIMOHHOTO
TEOPETUYECKOT0 MaTepualla, IPOBOJATCS B LEJAX 3aKpEIUIEHUS Kypca M OXBaThIBAlOT BCE OCHOBHbBIE
paznenbl. OCHOBHOH (hOpMOI TIPOBEACHHSI CEMHHAPOB M MPAKTHUYECKUX 3aHSATUH SBISETCS OOCYKICHHE
Haubosiee MPOOJEMHBIX M CIOKHBIX BOIPOCOB 110 OTJEIbHBIM TEMaM, a TakKe pelleHHe 3a1a4y U pazoop
MPUMEPOB M CUTYAIMH B @y TUTOPHBIX yYCIOBHUSX.
[IpakTHyeckue (CeMUHAPCKUE) 3aHATUS 00YYarOUIUXCsl 00eCTIeYMBAIOT:
- IPOBEPKY M YTOYHEHHUE 3HAHUH, TOJTyYCHHBIX Ha JIEKITUSX;
- NOJydYeHHE YMEHHMH M HaBBIKOB COCTABJIEHUS JOKJIAJO0B M COOOLIEHHUH, OOCYKIEHHS BOIPOCOB IO
y4eOHOMY MaTepHuany AUCIUTUINHBL,
- TOJBEJIEHHE HTOrOB 3aHATUI 1O PEUTHHIOBOW CHUCTEME, COIJIACHO TEXHOJOIMUYECKOW KapTe
JMCIUTUTAHBIL.

4.4. MeroanuyecKue yKa3aHus M0 CAMOCTOSITEJIbHOM padoTe 00y4aromuxcs

CamocrosTenbHas paboTa obecreunBaeT MoJAroTOBKY 00ydaroerocs K ay IMTOPHBIM 3aHATHIM U
MEPOIPUATHSIM TEKYIIEro KOHTPOJS M IMPOMEXYTOUYHOH aTTecTald [0 H3y4yaeMoW JAMCLMILIMHE.
Pe3ynbpTaThl 3TOM MOATOTOBKHM HMPOSBISIOTCA B aKTUBHOCTH OOYYaroIErocsl Ha 3aHATUSX M B KauecTBe
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUM U IpYruX (OpM TEKYILEro KOHTPOJISL.

[lpy BBIMOMHEHMM 33JaHUN JUIS CaMOCTOSITENBHOM pabOThl PEKOMEHJIyeTcsi IMpopadoTKa
MaTepualoB JIEKIUN MO KaXIO0W IPOWICHHON TEME, a TAKXKE MU3Y4eHUE PEKOMEHAYEMOM JHUTEPATYpBHI,
npencraBieHHol B Paznene 5.

B nmpomecce camocToATenbHOM pabOThl NpU  HU3YYEHUH JAMCUMUIUIMHBI CTYIEHTHI MOTYT
UCMOJb30BaTh B CIEHUATU3UPOBAHHBIX AyJUTOPUAX JUISI CAMOCTOSATENBHOM pabOThl KOMIBIOTEPHI,
o0ecneunBamIIeMy JOCTYH K MpPOrpaMMHOMY OO€CIEYeHHIO, HEOOXOIUMOMY JJsi H3y4YeHHS
JTMCLUIUIMHBL, a TaKXe JOCTYI 4epe3 MH(POPMAIMOHHO-TEIEKOMMYHUKALMOHHYIO ceTh «/HTepHeT» K
ANEKTPOHHONW HH(pOpMaMOHHO-00pa3oBarenbHol cpene yHuBepcurera (OMOC) u  3neKTpoHHOM
oubnuoreynoit cucreme (OBC), rae B 3JIEKTPOHHOM BHJE pacrmojaratoTcss ydeOHble M Yy4eOHO-
METOJIMYECKUE MaTepuajbl, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHBI JUIS CAMOCTOSTEIbLHOW paboThl MpH
U3Y4YEHUH JUCLMILINHBL.

st oOyyaromuxcs 1mo 3a09HOM opMe 00ydeHHUs CaMOCTOsITENIbHAsT padoTa SIBISIETCS OCHOBHBIM
BUJIOM Y4eOHOU AEATEIbHOCTH.
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5. YUEBHO-METOJMWYECKOE W HWH®OPMALIMOHHOE OBECIEYEHHUE
JUCLMUIIIAHBI

5.1. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJbHOH Y4eOHOH JHMTEPATypbl, HEOOXOAUMON 1Jisi
OCBOCHMS TUCHHUIIUHBI

Bes nurepartypa, BKIIIOUEHHAs B JIaHHBIM TIEPEUYCHb, MPEJCTABICHA B BHUJEC JJICKTPOHHBIX
pecypcoB B 3JeKTpoHHOM Onbnroreke ynuepcurera (ObC).

Jlutepatypa, wucmonbp3yemass B TI€YaTHOM BHJE, TMpEJACTaBlIcHA B HaydyHOW OHUOIHOTEKE
yHHBepcHuTeTa B 00beMe He MeHee (0,25 9K3eMIUISIpOB Ha OJTHOTO 00yJaromerocs.

OcHoBHas1 JiUuTEpaTypa:

1. Kparkwuii Kypc BbICIIEH MaTEMaTHKH [ DIEKTPOHHBIN pecypc] : yueO. I By30B 110 HAIIPaBJICHHUIO
noarot. "Oxonomuka" / K. B. bamnun [u np.] ; mox o6m. pen. K. B. banauna. - 2-e u3z. - JlokymeHT
Bookread2. - M. : Jlamkos u K, 2017. - 512 c. - Pexxum mocryna:
http://znanium.com/bookread?2.php?book=415059.

2. Maremartuka B IpuMepax U 3afayax [DIeKTpoHHbIN pecypc] : yuel. mocobue A By30B IO TEXH.
cnenuansHocTsM / JI. H. XKypOGenxko [u np.]. - Joxyment Bookread2. - M. : UHOPA-M, 2016. - 372 c. -
Pexxum noctyna: http://znanium.com/bookread?2.php?book=484735.

3. Ilanrenees, A. B. O0sikHOBeHHBIE MU hepeHnnanbHbie ypaBHeHus . [IpakTHKyM [ DIeKTpOHHBIN
pecypc] : yueb. nocoOue /171 By30B [10 HAIIPaBJIEHHUSIM MOJTOT. €CTECTB. HAYK, TEXHUKH, THPOPMATUKHU U
HSKOHOMUKH (KBanmudukamnus (crenens) "6akamnasp") / A. B. [lantenees, A. C. SIkumosa, K. A. Pri6akos. -
Hokyment Bookread2. - M. : UTHOPA-M, 2016. - 431 c. - Pexxum nocrymna:
http://znanium.com/bookread?2.php?book=549273.

4. Py6amkuna, E. B. Jluneitnas anre6pa. Jluneiinsie oneparopsl. KBaapatuunsie popmbl. KommiekcHbie
yrcia [ DneKTpoHHBIN pecypc] : yued. mocobue / E. B. Pybamkuna. - Jlokyment Bookread2. - M. :
NH®PA-M, 2016. - 38 c. - Pexxum nocryna: http://znanium.com/bookread2.php?book=544419.

5. YuebHO-MeToIMYecKoe ocodue no aucuuiuimHe "Maremarnka" [DIIeKTpOHHBIN pecypc] @ sl TEXH.
Hanpasienuit BO Y. 1/ IToomxk. roc. yH-T cepBuca (PI'bOY BO "TIBI'YC"), Ka¢. "Beicu.
matemaruka" ; coct. FO. C. Jlanumnosa. - JlokymenT Adobe Acrobat. - Tonbsitta : [IBI'YC, 2018. - 926
KB, 119 c. - Pexxum nocrymna: http://elib.tolgas.ru.

6. YuebHO-MeTOoaIuecKoe mocodue mo aucuumuinae "MaTtemaruka" [ DJIeKTPOHHBIN pecypc] @ Ui TEXH.
Hanpasienuit BO Y. 2 / [Toomxk. roc. yH-T cepBuca (PI'bOY BO "TIBI'YC"), Ka¢. "Beicui.
matematuka" ; cocT. FO. C. Jlanumosa. - Jlokyment Adobe Acrobat. - Tonestru : TIBI'YC, 2018. - 1,01
MB, 138 c. - Pexxum noctyna: http://elib.tolgas.ru.

7. YueOHO-MeTo1nyecKoe rnocodue no aucuuminHe "Martematuka" [DaeKTpOHHBIN pecypc] : A TEXH.
Hanpasienuit BO Y. 3 / IToomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"), Ka¢. "Beicu.
matemaruka" ; coct. FO. C. Jlanumnosa. - JlokymenT Adobe Acrobat. - Tonbsitta : [IBI'YC, 2018. - 986
KB, 114 c. - Pexxum nocrymna: http://elib.tolgas.ru.

8. Iumayes, B. C. Briciias MmareMatuka [ 7eKTpoHHBIH pecype] : yueb. s By3oB / B. C. [llunaues. -
HokymeHt Bookread2. - M. : UHOPA-M, 2015. - 479 c. : un. - Pexxum nocrymna:
http://znanium.com/bookread?2.php?book=469720.

9. llunayes, B. C. 3agayHuk 1o BhICIIEH MaTeMaTHKe [ DJIeKTPOHHBIN pecypc] : yuel. mocodue s
By30B / B. C. Illumaues. - 10-e u3x., crepeorur. - JlokymeHnTt Bookread2. - M. : UHOPA-M, 2018. - 304
c. - Pexxum nmocryna: http://znanium.com/bookread2.php?book=927763.

JlomoJiHUTeIbHASA JINTEepaTypa:

10. Bricmas mareMatuka B ynpaxHeHUsX U 3agadax [Tekcr] : [y4e0. mocobue s By30B] : B2 4. Y. 1/
I1. E. lanko [u ap.]. - 7-e u3a., ucnp. - M. : OHUKC [u np.], 2008. - 368 c. : .


http://znanium.com/bookread2.php?book=415059
http://znanium.com/bookread2.php?book=484735
http://znanium.com/bookread2.php?book=549273
http://znanium.com/bookread2.php?book=544419
http://elib.tolgas.ru/
http://elib.tolgas.ru/
http://elib.tolgas.ru/
http://znanium.com/bookread2.php?book=469720
http://znanium.com/bookread2.php?book=927763
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11. Beicmas mateMatvka B ynpaxHeHUsX U 3agadax [Tekcr] : [y4e6. mocobue s By30B] : B2 4. Y. 2/
I1. E. lauko [u ap.]. - 7-e u3a., ucnp. - M. : OHUKC [u np.], 2008. - 448 c. : n.

12. Oukos, B. ®. ®usuko-maremarnyeckue 306l ¢ Mathcad n MatepueT [DnexTpoHHbI pecypce] :
yue6. mocobue / B. @. Oukos, E. I1. boromomnosa, JI. A. UBanos. - U3a. 2-¢, ucnp. u gor. - JJokymeHT
Reader. - CII6. [u ap.] : Jlanb, 2018. - 556 c. - Pexxum goctyna:
https://e.lanbook.com/reader/book/103944/#1.

13. IMuckynos, H. C. luddepenunansaoe u naTerpanbHoe ucunciaenus [Teker] : yued. mocobue s
BTy30B T. 1 / H. C. Iluckynog. - U3x. crep. - M. : UnTterpan-Ilpecc, 2007. - 415 c. : cxem.

14. TTuckynos, H. C. luddepenunansaoe u naTerpanbaoe ucunciaenus [Teker] : yued. mocobue s
BTy30B T. 2 / H. C. Iluckynog. - U3a. crep. - M. : UnTterpan-Ilpecc, 2007. - 544 c. : cxem.

15. Cnaiig-nexknus no nucuuiuinae "MatemaTtuka" o teme "Teopus npeaenos” [DneKTpoHHBIHN pecypc]
: nst Beex HanpasieHuit BO / [ToBoik. roc. yH-T cepBuca (PI'bOY BO "I[IBI'YC"), [Kad. "Bsic.
matemaruka'| ; coct. T. B. Hukurenko. - lokyment PowerPoint. - Tonsstra : [IBI'YC, 2018. - 883 Kb,
111 c.. - CD-ROM.

16. Cnaiin-nexuus no aucnumuinae "Matemaruka' mo teme "®yHKIIMH HECKOJIBKUAX MePeMEHHBIX "
[DnexkTpoHHbIi pecypc] : mist Becex HampasneHuii BO / [ToBomk. roc. yu-T cepsuca (PI'BOY BO
"TIBT'YC"), [Kad. "Bsici. marematuka"] ; coct. FO. C. Jlanunosa. - Jlokyment PowerPoint. - TonbsitTH :
[IBT'YC, 2018. - 567 Kb, 29 c.. - CD-ROM.

17. Cnaing-npakTukym no nucuuriuiiae "MatemaTtuka' o teme "Boruncienne 1BOMHBIX HHTETPaioB"
[DnexkTpoHHBIH pecypc] : mist TexH. Hanpasienuid BO / IloBomk. roc. yH-T cepBuca (PI'BOY BO
"TIBT'YC"), [Kad. "Bsicur. marematuka'] ; coct. FO. C. Jlanunosa. - Jlokyment PowerPoint. - TonbsiTTa:
I[IBT'YC, 2017. - 378 Kb, 37 c.. - CD-ROM.

IIepuoauueckas Jgureparypa

Bectuuk bypstckoro ['ocynapctBenHoro yHuBepcurera. Marematuka, MapopmaTika
BectHuk Ka3zaHCKoOro TeXHOJIOIrMYECKOr0 YHUBEPCUTETA

EcrecTBeHHBIE U MATEMAaTUYECKUE HAYKU B COBPEMEHHOM MHUPE

NzBectusa Cankrt-IlerepOyprckoro rocyapcTBEHHOTO TEXHOJIOTHYECKOTO HHCTUTYTA
MaremaTnka 1 MaTeMaTHYECKOe MOACIIUPOBAHUC

SARE IR o

5.2. [IpodeccuonaibHbIe 6a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI, HHTEPHeT-
pecypchl

1. Allmath.ru [OnexTpoHHbIii pecypc] : BCs MaTeMaTHKa B OTHOM MecTe. — PesxxuM J1ocTyma:
http://www.allmath.ru/. - 3aru. ¢ sxpana.

2. Exponenta.ru  [OnexTpoHHbIi pecypc] : oOpasoBar. wMmar. caldT. — Pexum jocryma:
http://www.exponenta.ru/. — 3ar. ¢ skpaHa.

3. Math-Net.Ru [DOnekrponHblli pecypc] : ob0mepoc. Mar. mopTal. — Pexum gocryna:
http://www.mathnet.ru/. — 3ar:. ¢ skpaHa.

4.ToToBBle 3aJaud M pelleHus OHJaH [OnekTpoHHBIH pecypc]. - Pexum npocryma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

5.Pemienne BbIcIeH MareMaTWKu OHJAWH  [DnekTpoHHBIM pecypc]. - Pexum  nmocryma:

http://mathserfer.com/. - 3ari. ¢ skpaHa.

6. 3J’ICKTpOHHa$I oubamoreunas cucrema I[IOBOKCKOIO rocyaapCTBECHHOTO YHUBCPCUTETA CCpBUCA
[DnexTponHbIi pecypc]. - Pexxum qocrtyma: http://elib.tolgas.ru/. - 3arm. ¢ sxpana.

7. DnexTpoHHO-OMOIMOTEeYHas cucteMa Znanium.com [DnekTpoHHBIH pecypc]. - Pexum gocryna:
http://znanium.com/. — 3aru. ¢ skpaHa.

8. DnexTpoHHO-OMONMMoTeuHass cuctema Jlanb [DnexTpoHHBIH pecypc]. - Pexum mocryna:
https://e.lanbook.com/books. - 3ar. ¢ sxpana.


https://e.lanbook.com/reader/book/103944/#1
http://www.allmath.ru/.%20-%20����
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
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5.3. IlporpamMMHoOe oGecnieyeHne

Ne HaunmeHoBaHue YcaoBus gocryna

n/n
1 Microsoft Windows 7 13 BHYTPEHHEW CeTH YHUBEpCHUTETa (JIMLEH3HOHHBIN JI0TOBOP)
2 Microsoft Office Professional Plus 13 BHYTPEHHEH CEeTH YHUBEpCUTETa (JIMIICH3MOHHBIA TOTOBOP)
3 Koncynbrautllntoc W3 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIICH3MOHHBIN IOTOBOP)
4 CI0 MOODLE U3 MI000# TOYKH, B KOTOPOIl UMeeTCs IOCTYI K ceTi VIHTepHeT

(NMULIEH3UOHHBIN JOTOBOD)
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6. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCHUIIJIMHE

[TomemeHust mpenCTaBISIOT cO0OM ydeOHble ayAUTOPUM JJIsl TPOBEACHUS Y4YeOHBIX 3aHSITHM,
NPEIYyCMOTPEHHBIX YYeOHBIM TUIAaHOM W paboueil mporpaMMoil  JHUCHUIUIMHBI, OCHAICHHBIE
000py/IOBaHUEM M TEXHUUYECKUMHU CPEICTBaMU 00yUEHUSI.

3aHATUA JIEKUMOHHOr0 THNA. Y4eOHbIE AayAUTOPUHM [UIA 3aHATHH JICKIMOHHOTO THIIA
YKOMILIEKTOBAaHbl MEOEIhI0 M TEXHUYECKUMHU CPEACTBAMU OOYUEHUS, CIYXKAIIUMU JJIsSI IPEICTaBICHUS
yueOHol mH(pOopMaluu (CTallMOHAPHBIC WM MEPEHOCHBIE HAOOPHI JEMOHCTPAIIMOHHOTO 000PYHAOBAHUS
(TpoekTop, 3KpaH, KOMIIBIOTEP/HOYTOYK), y4eOHO-HATJISIHBIE TTOCOOUS (ITPE3CHTAIIMH 110 TeMaM JISKITHH ),
o0ecTeYnBaoIe TEMAaTHUECKUE UILTIOCTPAIIUH, COOTBETCTBYIOIINE JaHHON MPOTrpaMMe TUCIUILTHHEI.

3aHATHA CEMHUHAPCKOr0 THUMA. YueOHble ayIUTOPUHM [UIsl 3aHATHA CEMHUHAPCKOro THUIa
YKOMIUIEKTOBaHBI MEOEbI0 U TEXHUYECKHMMH CpPEICTBAMH OOYUYEHHsI, CIYXKAIUMH JJISl MIPEICTaBICHHUS
yueOHol mH(popMaluu (CTalMOHAPHBIE WM MEPEHOCHBIE HAOOPHI JEMOHCTPALIMOHHOTO 000PYIOBAHMUS
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

IIpomexyTounas arrecranus. /s npoBeaeHs] TPOMEXKYTOUHON aTTeCTAllMU MO0 JUCIHUILINHE
WCTIOJB3YIOTCS KOMITBIOTEPHBIE KJIACCHI, OCHALICHHBIE KOMITBIOTEPHOW TEXHHUKOH C BO3MOXHOCTBIO
MOJAKIIOUeHUsT K ceTu HMHTepHer u oOecreyeHHeM JOCTyna B DSJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTEeNbHYIO CpEely YHHBEPCHUTETa W/WIM ydeOHbIE ayAUTOPUH, YKOMIUIEKTOBAaHHBIE MEOEIbI0 U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSI.

CamocrositenbHass pabGora. IlomemeHuss ansd  caMOCTOSTENBHOM — pabOThl  OCHAILEHBI
KOMITBIOTEPHOU TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOYEHHUS K ceTH «MHTepeHeT» H JOCTyNmoM K
ANEKTPOHHOW  HMH(POPMAIIMOHHO-00pa30BaTeIbHONH  cpene  yHuBepcutera. s opraHu3amnuu
CaMOCTOSITENIbHOM pabOoThl 00YJAIOIIUXCS UCTIOIB3YIOTCS:

KOMITHIOTEPHBIE KJIACCHl YHUBEPCUTETA;

Ooubnuoreka (Meauasan), UMEIoIas MecTa A OOYyJaroIIMXCs, OCHAIICHHBbIE KOMITBIOTEPAMH C
JOCTYIOM K 0a3aM JaHHBIX U ceTH MHTepHeT.

JuIeKTpOoHHasi mHpoOpManHOHHO-00pa3oBaTeabHast cpeaa ynusepeurera (QMOC). Kaxnbiin
oOyyaroluiicss B TEUEHUE BCEro Iepuoja oOyuyeHHs oOecrneueH WHIAWBUIYaJbHBIM HEOTrpaHHMYEHHBIM
JOCTYIIOM K D3JEKTpOHHOH uH}opManmoHHo-oOpa3oBaTenbHO cpene  yHuBepcutera (DUOC)
http://sdo.tolgas.ru/ w3 00O TOYKM, B KOTOpOW HMMeeTcs JOCTyl K HWH(QOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu "MHTepHeT", Kak Ha TeppUTOPUN YHHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00€CIeunBaET:

JOCTYN K y4eOHBIM IJIaHaM, pabouuM MporpaMmam JUCIUILTMH (MOyIei), mporpaMMaM MpaKTHUK,
AJIEKTPOHHBIM Y4EOHBIM H3/IaHUSM U DJIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM, YKa3aHHBIM B paOb0dHx
MporpaMMax JUCIUIUIMH (MOIyJel), MporpaMMax MpaKTHK;

dbopMHUpOBaHKE IEKTPOHHOTO MOPT(HOINO 00YyUaIOIIEToCs, B TOM YHCIIE€ COXPAaHEHUE €ro padoT u
OLIEHOK 3a 3TH paloTHI.

B cnyuae peanuzanum oOpa3oBaTeabHON MPOTpaMMbl C MPUMEHEHHEM JJIEKTPOHHOTO O0y4YeHUs,
JTMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruit SMOC 10noaHUTENbHO 00€CTIeUnBaCT:

¢dukcanuoo Xxoaa 00pa3oBaTENbHOrO MpoIlecca, Pe3yJbTaTOB IPOMEXKYTOUHOM aTTecTaluu U
pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOTrPaMMBbI;

MpOBeJICHNE Y4EeOHBIX 3aHATHH, MPOLEAYp OLEHKU pe3ylbTaTOB OOy4YEHHS, pean3alusi KOTOPBIX
NpEeJyCMOTpPEHa C MPUMEHEHHEM DJJIEKTPOHHOTO OOydeHUs, JIUCTAHIMOHHBIX 00pa30BaTEeNbHBIX
TEXHOJIOTHIA,

B3aMMOJICIICTBHE MEXJly y4aCTHUKaMHU 00pa30BaTEILHOTO MPOIecca, B TOM YHCIE CHMHXPOHHOE U
(unn) acCMHXPOHHOE B3auMMOENCTBUS mocpeacTBoM cetu "MuTepuer".
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7. OCOBEHHOCTHU OPI'AHMU3AIIU OBYUYEHUA 1JI51 JINL C OTPAHUYEHHBIMUA
BO3MOXKHOCTAMMU 3I0POBbs 1 UHBAJIMJOB

[Ipu HeoOxoaumocTH pabouasi HporpaMMa JUCHUIUIMHBI MOXET OBbITh aJalnTUpOBaHA Ui
obecriedeHrss 00pa30BATENBHOTO TPOIECcCa HHBAJIUAOB U JIML C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbS, B TOM YMCJIE AJI AUCTAaHIIMOHHOTO 00yueHus. [ aToro Tpedyercs 3asBieHUE CTyeHTa (ero
3aKOHHOTO MPEJICTABUTENIA) U 3aKII0YEHUE TICUX0JI0Tr0-MeANKO-nieaarornueckoit komuccuu (IIMIIK).

B cinydae HeoO6xoauMOCTH, OOy4YarOUIMMCSl M3 4YMCTA JIMI C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMH
3710pOBbsI (TI0 3aSBJICHUIO O0YYAIOLIETOCs) a JUIi HHBAINIOB TaKK€ B COOTBETCTBHH C MHIUBUAYAJTIbHOU
IpOrpaMMoil peaOuINTallud HWHBAIWA, MOTYT MpejaraTbCsi CIEAYIOLUIUE BapHAHTbl BOCIPHUITHS
y4eOHOM MHPOPMALIUHU C YUYETOM WX MHIWBUAYAIBHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEH, B TOM YHCIIE C
MIPUMEHEHHUEM AJIEKTPOHHOTO O0YyUEHUS U IUCTAHI[MOHHBIX TEXHOJIOTHI:

- JUId JIML C HapyIIEHUSMH 3pEHHs: B IME4YaTHOW (opMe YBEIWYEHHBIM MIpUPTOM; B (dopme
AJICKTPOHHOTO JTIOKyMeHTa; B (opme aynuodaiina (mepeBoj; yueOHbIX MaTepHaioB B ayauodopmar); B
nedatHoH ¢opme Ha sA3bIke  bpaiinsd; WHAWBUAyalbHBIE KOHCYJIBTAlMM C  IPHBJICYEHUEM
TUdIOCYpI0OTIEPEBOAUNKA; HHINBUAYAIbHbBIC 3aJaHUS U KOHCYJIbTAIIHH.

- IS JUI C HapyIIGHUSMH CiIyXa: B medaTHod Qopme; B (popme 3JIEKTPOHHOTO JOKYMEHTa;
BUJICOMATEpHAIIbl C CyOTUTPAMU; HHIMBUIyadIbHbIE KOHCYJIBTALMU C MPUBJICUECHUEM CYpPJOTEPEBOIUNKA;
WH/IMBUYAIbHBIC 3aJJaHUS U KOHCYJbTAIIUH.

- JUId JUI[ C HApyIUICHUSMU OIOPHO-IABUTATEIBHOIO ammapara: B meuyaTHoil ¢opme; B dopme
AJIEKTPOHHOTO JIOKYMEHTA; B (popme ayaunodaiina; HHIUBUAYaTIbHBIC 33/1aHUSI M KOHCYJIBTAIUH.
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8. OLEHOYHBIE MATEPUAJIbI (®OHJ OLUEHOYHBIX CPEACTB) JJIsl TEKYIIELO
KOHTPOJIS1 YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTALIUU

8.1. TunoBble KOHTPOJILHBbIE 33JaHUsI MM HHbIE MATEPHAJIbI, HEOOXOAUMBbIE JJIs OLEHKHU
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA B X0/I€ TEKYILIEr0 KOHTPOJISI YCIIeBA€MOCTH

8.1.1. [lnansl NpoBeAeHUs NPAKTHYECKUX 3aHATHI

1 cemecTp

IIpakTuyeckoe 3ansTue Nel,

1. Beruucnenue npeneiaoB GyHKIHANA

2. CocraBiieHue CIIPaBOYHOTO MaTepuaa
3. Pemenwne 3amau

IIpakTuyeckoe 3ansaTHe Ne2.
1. OcHoBHbIE BUIBI HEOIIPEICICHHOCTEM (O-oo; 17, OO) U UX PAaCKpbITHE

2. CocraBiieHHE CIIPaBOYHOTO MaTepHalia
3. Peuenue 3aqau

IIpakTnyeckoe 3ansaTue Ne3.

1. HaxoxxeHue npon3BOAHbBIX 3JIEMEHTAPHBIX (PYHKIIMMA
2. CocraBieHue CripaBOYHOTO MaTepraa

3. Pemenue 3amay

IpakTuyeckoe 3ansaTue Ned.

1. HaxosxeHue npon3BOAHBIX CIOKHBIX (DYHKITUI

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia

3. Pemrenue 3amgau

IIpakTnueckoe 3ansaTHe Ned.
1. HenocpencTBeHHOE HHTETPUPOBAHNE B HEONPEAEICHHOM UHTErpaje
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemrenue 3amgau

IIpakTuyeckoe 3ansTue Ne6.
1. BoluncieHue HeonpeAeIeHHbIX HHTErPAJIOB METO/IOM 3aMEHbI IEPEMEHHBIX
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemrenue 3agau

IIpakTuyeckoe 3ansaTue Ne’/.

1. TuddepenimanbHoe 1 UHTErpaibHOE UCUHCIEHUE (PYHKIIMU OJHOM MepeMeHHON
2. CocTraBiieHre CIIPaBOYHOTO MaTepuaia

3. Peumrenue 3agau

4. KoHcynpTarus 1o JoMalrHeMy HHAUBUIYAIbHOMY 33JJaHUI0

IIpakTHyeckoe 3ansitue 8.

1. Matpurist

2. JleiicTBUS HaJ MaTpUIIAMU

3. CocTtaBieHre CpaBOYHOTO MaTepuaia

4. Pemenne 3amau
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IIpakTuyeckoe 3ansitue 9.
1. Berunciienne onpeaenurenci
2. CocraBJieHHE CIIPaBOYHOTO MaTepHasa

3. Pemenue 3amay

IIpakTuyeckoe 3ansaTue 10.

1. Obpatnas maTpuna

2. Haxoxxnenne oOpaTHON MaTPHIIBI

3. CocraBiieHHE CIIPAaBOYHOTO MaTepHalia

4. Pemenune 3amau

IIpakTnyeckoe 3ansaTue 11.

1. Cuctembl TUHEHHBIX YpaBHEHUH

2. Pemienne cucteM JIMHEHHBIX ypaBHEHUH
3. CocraBieHue CripaBOYHOTO MaTepraa

4., Penrenue 3a7au

IIpakTuyeckoe 3ansaTue 12.

1. Meroa l'aycca
2. Pemenne cucteM JIMHEHHBIX ypaBHEHUH MetonoM ["aycca
3. CocraBieHue CripaBOYHOTO MaTepraa

4., Penrenue 3a7au
4. KoHcynbTarus 1o JOMantHeMy HHANBUIYAIEHOMY 3aJIaHUIO

IIpakTnyeckoe 3ansiTue 13.
1. BexTopbl, OCHOBHBIE MTOHATHS
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemrenue 3agau

IIpakTuyeckoe 3ansaTue 14.
1. CkanspHoe npou3BeIeHUE BEKTOPOB

2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia
3. Pemenue 3amay

IIpakTnuyeckoe 3ansiTue 15.
1. BexkTopHOE MpOU3BEICHUE BEKTOPOB

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia
3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 16.
1. PaGora ¢ JeKIIMOHHBIM MaTepUaIoOM: BEKTOpHas anredpa

2. CocraBreHue CpaBOYHOTO MaTepuana
3. Pemrenue 3agau

IIpakTuyeckoe 3ansaTue 17.

1. Ilpsamas TuMHMS HA IIOCKOCTH

2. CocraBiieHH€ CIIPaBOYHOTO MaTepHala
3. Pemenue 3anau



33

IIpakTnyeckoe 3ansiTue 18.

1. Pemenue 3a1a4 Ha NIPAMYIO JTMHHUIO HA TNIOCKOCTH
2. CocraBieHue CpaBOYHOr0 MaTepuana

3. Pemenune 3amay

IIpakTHyeckoe 3ansaTue 19.

1. KpuBsie BTOporo nopsjaka

2. CocraBieHue CpaBOYHOr0 MaTepuaia
3. Pemenune 3amay

IIpakTuyeckoe 3ansTue 20.

1. AnanuTudeckas reoMeTpHs Ha IJIOCKOCTU
2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenune 3amay

IIpakTHyeckoe 3ansTue 21.

1. Ilpsamas B mpocTpaHCTBE

2. CocraBiieHHE CIIPABOYHOTO MaTepHaia
3. Pemenune 3amau

IIpakTHYeckoe 3ansATHE 22.

1. TInockocTh B IPOCTPAHCTBE

2. CocraBieHue CIpaBOYHOIO MaTepuaia
3. Pemenue 3amau

IIpakTHyeckoe 3ansTHE 23.

1. ITocTpoeHune noBepXHOCTEN BTOPOTO MOPsIIKa

2. CocraBieHue CIIpaBOYHOTO MaTepraa

3. Pemrenue 3amgau

4. KoHcynpranus 1o JOMallHEMY UHANBUAYAIBHOMY 3a/IaHUIO

IIpakTnuyeckoe 3ansiTue 24.
1. Pemienue 3anau
2. IloaBeneHre UTOTOB CEMECTpPa

2 cemecTp

IpakTuyeckoe 3ansaTue Nel.

1. KowmiuiekcHble yncia

2. Jle¥icTBHS HAJ KOMILUIEKCHBIMH YHCIIAMH
3. CocraBieHue CpaBOYHOTO MaTepuaia
4, Pemenue 3amaq

IIpakTnuyeckoe 3ansitue Ne2.

1. ®yHKIMHU KOMIUIEKCHOTO IEPEMEHHOTO
2. CocraBieHue CIIpaBOYHOTO MaTepuaia
3. Pemenue 3amau
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IIpakTunuyeckoe 3ansitue Ne3.
1. BeryeTsl pyHKITUN KOMIUIEKCHOTO TTEPEMEHHOTO
2. CocraBiieHue CIIPaBOYHOTO MaTepuaa

3. Pemenue 3amay

IIpakTnueckoe 3ansaTHe Ned.
1. Berunciienne onpeaenéHHpIX HHTErpaioB 1o Gopmyine HeroTona-JleliOnuma
2. CocTaBiieHre CIPaBOYHOTO MaTepuaia

3. Pemenue 3amay

IIpakTuyeckoe 3ansaTue Ne5.

1. Brruncienue OIMPCACIICHHBIX UHTCIPAJIOB METOA0OM 3aMCHBI IICPEMCHHbIX. HHTGI‘pHpOBaHI/Ie 10
4acTsaM

2. CocraBiieHUE CIIPABOYHOTO MaTepraa

3. Pemenue 3amay

IIpakTnyeckoe 3ansaTHe Neb.
1. Boruncienue HecOOCTBEHHBIX HHTETPaJoB 1-ro u 2-ro poja

2. CocraBJieHHE CIIPaBOYHOTO MaTepHasa
3. Pemenue 3amau

IIpakTHyeckoe 3ansaTHe Ne/.
1. 'eomeTpuueckoe NPUI0KEHUE ONPEAEICHHOIO0 HHTErpaia

2. CocraBieHHe CIIpaBOYHOI0 MaTepuasa

3. Pemenue 3amay
4. KoHcynbTalys Mo JOMAIIHEMY HHIUBUAYAILHOMY 3aIaHUI0

IIpakTnuyeckoe 3ansitue 8.
1. OmpeneneHHbIi HHTErpall U €ro NPUI0KEHUs

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia
3. Pemrenue 3amgau

IIpakTuyeckoe 3ansitue 9.
1. Pemenue nuddepeHnnanbHbIX YpaBHEHUH ¢ pa3/ieIeHHBIMU U pa3AesIoIIUMUCS TepeMEHHbIMU
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemrenue 3amgau

Ipakruuyeckoe 3ansTue 10.
1. Pemenue oqHOpoAHBIX AU PepeHInanbHbIX YpaBHEHNH IEPBOro MOpsiKa
2. CocraBieHue CripaBOYHOT0 MaTepuana

3. Peumrenue 3amgau

IIpakTuyeckoe 3ansaTue 11.
1. Pemenue nuHEWHBIX AUQPEpeHIINaTbHBIX YPABHEHH TEPBOTO MOPSIKA
2. CocTtaBiieHre CIIPaBOYHOTO MaTepuaia

3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 12.

1. VpaBuenus bepnymim

2. CocraBieHHE CIPaBOYHOTO MaTepuasia

3.Pemrenue 3agau

4. KoHCynbTalus o JOMaIlHEMY WHAWBUYaIbHOMY 3a/1aHUI0
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IIpakTnyeckoe 3ansiTue 13.
1. Muddepennmanbapie ypaBHEHUS BTOPOTO MOPSIIKA, JOMYCKAIOIINE TOHIKEHHUE TIOPSIKa
2. CocraBieHue ClpaBOYHOTO MaTepuaia

3. Pemenue 3agau

IIpakTnyeckoe 3ansaTHe 14.
1. Jluneiinsie ogHOpOAHBIE MU depeHIaTbHbIC YPABHEHUS 2 TIOPSIKA C TIOCTOSHHBIMU

KodpUIMeHTaAMH
2. CocraBiieHHE CIIPABOYHOTO MaTepralia
3. Pemenue 3amau

IIpakTnyeckoe 3ansaTHe 15.

1. Jluneiinpie HEOAHOPOAHBIE AU (PepeHIIATbHBIC YPaBHEHHS 2 TOPSIKA C TOCTOSHHBIMH
KO3 UITMEeHTAMH

2. CocraBieHue ClpaBOYHOI'0 MaTepuania

3. Pemenune 3amau

IIpakTHyeckoe 3ansTue 16.
1. Jlunevinbie HeoHOPOAHBIC AU depeHIInaNbHbIC YpaBHEHHS 2 MOPSAIKA C TOCTOSTHHBIMU

kodpurmenTamu
2. CocraBiieHHE CIIPaBOYHOT'O MaTepraia
3. Pemenue 3amay

IMpakTuyeckoe 3ansaTue 17.

1. Pemenue nuddepeHInaIbHBIX YpaBHEHUI
2. CocraBieHue CripaBOYHOI'0 MaTepuana

3. Pemenue 3anau

4, KOHC}’J’IBT&HI/IH 110 JOMAITHEMY UHAWUBUAYAJIIbHOMY 3aaHUTIO

IIpakTnuyeckoe 3ansiTue 18.

1. HopmanbHsble cucteMbl quddepeHIanbHbIX ypaBHEHUI
2. CocraByieHHE CIPAaBOYHOTO MaTepHaia

3. Pemenue 3anau

IIpakTnuyeckoe 3ansiTue 19.
1. Pemenue oqHOPOAHBIX cHcTeM U (hHepeHInaIbHBIX YPaBHEHHH € TOCTOSHHBIMU

KO3 duLmeHTaMu

2. CocraBiieHH€ CIIPaBOYHOTO MaTepHala
3. Pemenmue 3amau

IMpakruuyeckoe 3ansiTue 20.
1. Yucnossie psabl

2. CocraBieHHe CIPaBOYHOTO MaTepraia
3. Pemenmne 3amau

IMpakTuyeckoe 3ansaTue 21.

1. Jloctaro4Hble MPU3HAKH CXOJUMOCTH 3HAKOIIONIOKHUTEIBHBIX PSIIOB
2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia

3. Pemenue 3anau
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IIpakTHyeckoe 3ansiTue 22.

1. 3HakonepeMeHHBIE PSIJIbI

2. CocraBiieHHE CIIPaBOYHOTO MaTepraia
3. Pemenune 3amay

IIpakTuyeckoe 3ansiTue 23.

1. Teopus psnoB

2. CocraBieHue CpaBOYHOI0 MaTepuaia
3. Pemenune 3amau

4, KOHchIbTaI_[I/ISI 10 JOMAIIHEMY UHIAWBUAYAJIbHOMY 3aaHUTIO

IIpakTuyeckoe 3ansaTue 24.
1. Pemenue 3amau
2. TlonBeneHne UTOTOB ceMecTpa

3 cemecTp

IpakTuyeckoe 3ansaTue Nel.

1. CrenHble psabI

2. CocTaBiieHre CIIpaBOYHOTO MaTepuaia
3. Pemenue 3amau

IIpakTnyeckoe 3ansaTue Ne2.
1. UccrenoBanue Ha CXOIMMOCTh CTEIICHHBIX PSIOB

2. CocTaByieHHE CIIPAaBOYHOr0 MaTepHaja
3. Pemienue 3amau

IIpakTnuyeckoe 3ansitue Ne3.
1. Pagst Teitnopa u Maknopena
2. CocraBieHue CIpaBOYHOTO MaTepuaa

3. Pemrenue 3amgau

IIpakTuyeckoe 3ansaTue Ne4.

1. Ipubnu>xeHHOE BHIYMCIICHHE 3HAUCHUH (QYHKIINHI U OTpeeIEHHBIX HHTETPATIOB C TOMOIIBIO
pSI0B

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia

3. Pemrenue 3amgau
IIpakTnuyeckoe 3ansitue Ne5.
1. Paznoxxenue B psin @ypbe nepuoanueckux GpyHKIHii

2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia
3. Pemenue 3amay

IIpakTHuyeckoe 3ansitue Neb.
1. YactHble npou3BOHBIE (PYHKIMI HECKOJIBKUX MEPEMEHHBIX

2. CocTtaBiieHre CIIPaBOYHOTO MaTepuaia
3. Peumrenue 3amgau
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IIpakTnueckoe 3ansaTHe Ne/.
1. Honusnii quddepenunan GyHKIMNA ABYX MEPEMEHHBIX

2. CocTaBJieHHE CIIPaBOYHOIO MaTepraia
3. Pemenue 3amay
IIpakTuyeckoe 3ansTue 8.

1. YacTHble NPOU3BOAHBIE CIIOKHBIX (PYHKINH
2. CocTaBiieHre CIIpaBOYHOTIO MaTepuaia

3. Pemenue 3amay

IIpakTuyeckoe 3ansaTue 9.
1. Ilpou3BoaHast o HaNPaBICHUIO U TPAJUEHT
2. CocraBiieHue CIipaBOYHOTO MaTepuaa

3. Pemenue 3amay

IIpakTuyeckoe 3ansTue 10.
1. DxcTpemMyMBbl HYHKIHIA ABYX MEPEMEHHBIX
2. CocraBieHue CIIipaBOYHOTO MaTepraa

3. Pemenue 3amay
4. KoHcynpTamus 1o JOManrHeMy UHIUBUIYAILHOMY 33JaHUIO

IIpakTuyeckoe 3ansaTue 11.
1. HauOospliee 1 HauMeHblIee 3HaYeHUE PYHKIMH JBYX IEPEMEHHBIX

2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia
3. Pemenue 3amay

IIpakTnuyeckoe 3ansiTue 12.
1. Meroa muoxwuTeneit Jlarpamxa

2. CocTaBiieHHE CIIPABOYHOTO MaTepHasia
3.Pemenue 3a1au

IIpakTnuyeckoe 3ansiTue 13.
1. Meroa HauMEHBIIUX KBaJIpaTOB
2. CocTaByieHHE CIIPABOYHOTO MaTepHasia

3.Pemtenue 3amau

IIpakTuyeckoe 3ansaTue 14.
1. JuddepennmanbHoe ucuucnenrne GQyHKIUNH HECKOIBKUX EPEMEHHBIX

2. CocraBiieHrE CIIPaBOYHOT'O MaTepraa
3. Pemrenue 3agau

IIpakTnyeckoe 3ansaTHe 15.

1. BrluucrieHnue ABOWHOTO MHTETpalia B IEKAPTOBBIX KOOPAMHATAX
2. CocraBiieHUE CITPAaBOYHOIO0 MaTepuaia

3. Pemenmne 3amau

IIpakTHyeckoe 3ansTue 16.

1. Boruucnenue 1BOMHOTO MHTErpasa B IEKapTOBBIX KOOpAMHATaX. MI3MeHeHue mopsiaka
MHTETPUPOBAHUS

2. CocraByieHUE CIIPAaBOYHOIO0 MaTepuasa

3. Pemenue 3amay



38

IIpakTnyeckoe 3ansaTHe 17.

1. Beruncienue JBOHHOTO HHTETpasa B MOJISIPHBIX KOOPIMHATAX
2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenue 3anau

IIpakTuyeckoe 3ansaTue 18.

1. IlpuMeHeHue 1BOMHOrO UHTErpaja pu PEUIEHUH FEOMETPUUECKHX 3a1a4
2. CocTaBiieHHE CIIPAaBOYHOI'0O MaTepuaja

3. Pemrenue 3agay

IIpakTuyeckoe 3ansaTue 19.

1. TlpuMeHeHue TBOWHOTO MHTETpaja MPHU pelieHrH (PU3NIECKUX 3a71a4
2. CocraBieHHE CIIPaBOYHOT0 MaTepHasa

3. Pemenue 3agau

4. KoucynpTanus no JoMaliHeMy HHIUBHUIyalbHOMY 3aJJaHHIO

IMpakTuyeckoe 3ansarue 20.

1. BeiuucneHnue KpUBOJIMHEHHBIX HHTETPAJIOB
2. CocraBjieHHE CIIPABOYHOTO MaTepHasia

3. Pemenune 3amau

IIpakTuyeckoe 3ansaTue 21.

1. Uurerpan no 3aMKHYyTOMY KOHTYpY. @opmyna ['puna
2. CocTaBiieHre CIIPaBOYHOTO MaTepuaia

3. Pemenue 3agau

IMpakTuyeckoe 3ansTHe 22.

1. Beiuncienue TpOHHOTO UHTETpaja B IEKAPTOBBIX KOOPAWHATAX.

2. CocraBiieHHE CIIPaBOYHOTO MaTepraia

3. Pemwenue 3amau

IIpakTnyeckoe 3ansiTue 23.

1. Brluncnenue TPOMHBIX MHTETPATIOB B IUIMHAPUIECKUX U CPEPUUECKUX KOOPIUHATAX
2. CocraBiieHHE CIIPAaBOYHOTO MaTepHalia

3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 24.
1. Pemenue 3amag
2. IloaBeneHre UTOTOB CEMECTpPa

8.1.2. TunoBble 3aa4M ISl PelIeHUsI HA MPAKTHYECKUX 3aHATHAX U BHINOJTHEHUSA
HHIMBUAYAJbHBIX TOMALIHUX 321aHUMH

Tema: BBenenue B anaius
3aganue 1. Haiitu npenen pynkuun
Br16op napameTpoB: mpernoaBaTelnb 337aeT napameTp m u3 3HaveHuit 1,2,3.

[TapameTp K - HOMEp B CIHCKE TPYIIIBI
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Tn+r:%, 6) limx® +kx=m? +km;
n—oo n+ X—>m
mx” + kx + 3 X2 —k® x> —(m+k)x+mk
lim —; lim X lim
) X—>00 kX —Xx+10 F) X—m X2 _m2 'H) x—k XS _k3

2(3x3 +4X% —x— 2)

1541+ X

3ananue 2. Beryuciaure Npou3BOAHYI0 Y =

3ananme 3. BoIYnCiIuTh HHTETPAJIbI
[Tapamerp Kk 3amaercs mpernojaBaTenieM U3 3HaueHuM 4,9, 16,25.

[TapameTp M — HOMEp B CIIHCKE.

dx xdx
o g
dx
2 I (kx+m)" > J‘\/kx2+m

3. j(kx+ m) dx

dx
> J.\/ kx? —m

4, jsin(mx+ k )dx 10. '[ R
Xdx
5. '[ o 11. jcos(mx— K )dx

Tema: JInneiinas anredpa
3aganue 1. Beruncnuts onpenenurenb A : a) pasioxkuB €ro 1o J1eMEHTaM | — oif cTpoku; 0)

PA3JI0KHUB €ro 0 3JIEMEHTaM j— I'o CTOJIOIa; B)IOIYYHB IPEIBAPUTEIHHO HYJIH B | — OW CTpOKE.

11 -2 0
3 6 -2 5 .
=4, J=1
1 0 6 4
2 3 5 -1
3ananme 2. J[ansl 1Be maTpuubl A u B. Haiitu:
a) 2-A"+4.B+3-E; 6) A-B-B-A; ) A"
2 -1 -3 2 -1 -2
A=8 -7 -6|, B={3 -5 4
-3 4 2 1 2 1

3apanue 3. Pemmth cucteMy JIMHEHHBIX YPaBHEHUM:

a) o hopmynam Kpamepa; 0) MaTpuyHbIM METOJIOM
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2X + X, +3%, =7

2X + 3%, + X =1

3% +2X, + X, =6
3aganue 4. Pemiuth cucreMy JIMHEHHBIX YpaBHEHUM MeTo10M [aycca

X, +2X, + 3%, +4x, =11
2X +3X, +4%; + X, =12
3%, +4X, + X, +2X, =13
AX + X, +2X, +3X, =14

Tema: BekTopHast aaredpa u aHaJIUTHYECKAs] TeOMeTPHUs
1. Mauei Touku A(1;2;5), B(0;3;2), C(-2;2;-1), D(1;-5;0).Tpebyeres:
a) HaiiTH MOJY/Ib M HAIPABIIAIOLINE KOCHHYCHI BeKTopa AB |
0) yroi mMexnay AB u (5;

B) HaiiTH IpOeKIMIO BekTopa AB Ha Bektop CD.

2. Bepumnsl nupamuasl Haxoaarces B Toukax A(7; -1; 3),B(6; 5; -2),C(3; 5; 0),D(-1; 4; 1).

BbBIYUCIIUTH.
a) riomanb rpann ACD

0) o6vem mupamuast Vg p .
3. Jlanbl BepiuHbl Tpeyronbauka ABC : A(—2,4), B(B,l), C(10,7). Haiitu:

a) ypaBHeHue ctopoHbl AB ; 6) ypaBHeHue BbicoThl CH ; B) ypaBHeHue meauansl AM ;
I') ypaBHEHHE MPAMOH, mpoxosimeii uepes sepumnay C napamtensno cropone AB;

n) paccrosiaue ot Toukn C 1o mpsmoii AB.

4. Jlanbl TOYKH AL(3,1, 4),A2(—1,6,1),A3(—1,1,6),A4(0,4,—1):

a) ypasHeHue mockoctd A A, A, . ITocTpouTs 3Ty MIOCKOCTB.

_—

6) WIOCKOCTH, Mpoxozsiiei uepes Touky A, meprnenmukymsipao A A,

5. HOCTpOI/ITL KPHUBBIC BTOPOTO IMOPAJAKA 11O 3aJaHHBIM YPaBHCHUSM.

a) (x+3)° +(y-2)" =9 6) (X;91)2 +(yI62)2 =1

o 0 (x-2)
25 9

2

1 r) y*> =—6X

Tpebyercs
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Tema: OnpeneneHHbIH HHTErPaJl

[TapameTp M 3amaercs mpenogaBaresieM U3 3HaueHuit 1,2,3.

[Tapametp k - HOMep B criuCKe.

1. BBI‘-II/ICJII/ITB OHpeI[eJICHHLIC I/IHTGFpaJIBI.
1 kz 1
dx J- -~ k + 1
J' X sin™" x-cos xdx ; I X
<k +mx 5 04+ (k+ 1
m+1 2 m+1 dX

X X+m
x(k +1) dx; —dx; _ .
_Il (k+) -([mx+k ‘([1+x/kx+1

2. Haiitu momans GUrypsl OrpaHu4eHHON JTMHUSMH.
2.1 y=x*—mx, y=kx—mk.

22.y=e™,  x=-m, x=m, y=0

3. Haitte mmumy gyrm: y=kx*,  x=m, Xx=m+1.

4. BeruucnuTh UHTETpajl. YKa3aTh CXOAUTCS JIM HECOOCTBEHHBIH MHTETpaJl.

2 g .
-[mxz)jrkx; i (k1)

-m k+m

-~ I
J'ekdx,.([rxkz, i-xx

Tema: Iu¢dpepennuaibubie ypaBHEeHUs

Pemute nuddepenHnmanbble ypaBHEHUS

1.cos® xdy =(y +1) dx 2. xy'=1,  y(0)=0
3. 2y'= 4+5y 4, y,+X:X2
X X
3. y, - y = Xy2 6. ym — iz
X

©

7. (1+x2)y”+(y’)2+1:0 1+(y’)2:2y.y"
9. a) y'+4y=0; 6) y"-10y'+25y=0; B) y"+3y'+2y=0

10. y"+4y'+3y=x 11. y"+y'—2y =8sin2x
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Tema: IudpepennuaibHoe ucunciaeHue GyHKIMNA HECKOIbKUX MePeMEeHHbIX

3anava 1. Haiftu yacTHbIC MPOU3BOIHBIE U YacTHBIE AU depeHIInaIbl CASAYIOMMUX HYHKITH.

1. z:In(yz—e’X) 2. z=arcsin\xy 3. z:arctg(x2+y2)
3anava 2. Haiitu nonusiii nuddeperuan cieayrommux GyHKui
1 7= 2. z=ctg(x+y) 3. z=tg(x/y)

3agaua 3. [IpoBepuTh, yIOBIETBOPSET JIM YKa3aHHOMY YpaBHEHHUIO JaHHas GyHKIus U .

2 2 2
xza—u+2xy ou +y28—u:0, u=

ox? OXoy oy?

3anaua 4. Haiitu ypaBHeHHUs KacaTelbHOMN IIOCKOCTH M HOPMAJIU K 3a[aHHOM IIOBEPXHOCTH S B TOYKE

S:2x*—y*+2°—6x+2y+6=0, A(L-11)

3agaua 5. Jlana pyuknus U =U (X, y,z) u touku M, ,M, . Beraucnuts:

1. IIpousBonHyt0 3TOM GyHKINH B Touke M, IO HampaBIEHHUIO BEKTOpa W ;
2. graT(Ml) U €ro MOZYJIb.
U =X’y + y?z + 7°x, M, (1-12), M, (3,4,-1)
3agaua 6. ccnenoBaTh Ha 3KCTpPEMYM CIEAYIOUINE PYHKIIMU

z=yJx —2y? —x+14y

Tema: HHTeraJ’leoe HCUYHUCTICHHuE (l)yHKIII/Iﬁ HECKOJBKHX NMEPEMEHHBIX

3agaua 1. [IpencraButh NBOMHON MHTETpA H f (X, y)dxdy B BHIe MOBTOPHOrO MHTErpana ¢ BHELIHUM
D

HMHTCTPUPOBAHMEM II0 X W BHCIIHHUM MHTCTPHUPOBAHHEM IIO Y, €CIHU obmacte D 3alaHa YKa3aHHbIMU

JIMHUSIMU. D:y:»\/4—x2,y:«/§,x20.

3agava 2. BbIUMCINTE UHTETPAIIBL:

a)j.dxjx.(x2+y)dy 6)'Uydxdy,ecm D:y=7/x; y=2; x=0
D

0 X2
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B)H(x+2y)dxdy ,ecmn Diy=x; y=x° r)_U(X—Z) ydxdy , ecmu Dy =X,y :%x,x =2

D D

3agaua 3. BerauciuTh ABOMHON HHTETPAN, HCIIONB3YS MOJIIPHBIC KOOPIMHATEHIL.
1-x* 2 2
1—x2 —
dx J' %dy
5 \j 1+x°+y
3anaua 4. BeruncauTs miomaas miockoi ooactu D, orpaHnyYeHHOM 33 JaHHBIMH JIMHUSIMU:
D:y* =4x,x+y=3,y>0

O ey

8.1.3. BapuaHTbl KOHTPOJILHO PadoThI AJIs CTY/IEHTOB 3204HOI (opMBbI 00yUeHus

1 cemectp
3aganue 1. Haiitu npenenbl GyHKIMM:

2 2 _
3x° +5x—4 ; 6) Iim2x 9X+9.

a) lim >
x=3 X —5X+6

x> 2X%2 — X +1

3aganume 2. Haiiqute npousBoaHbIe y; CIIEAYIOMINX (PYHKITHI:

a) y=x +2+ L 6) y=v1-x°
X X
4x+1 2x% + x+1
B) Y =Ctg A N
3 0y X2 —x+1
3ananue 3. BEMUCIMTH UHTETPAIBL
4 1 7 X+
a) j(2x5+cosx+§/x_2—;+xz+9jdx 0) I(S—3x) dx B) J'es o
3ananue 4. laus matpuust A, B u C . Bemonsuts geiicrsus: 1) SAAT +3E ; 2) 4CA—-3B,
-2 3 7 0o 7 -1 7 2 0
ecrmi: A= 0 0 -3|:B=|0 -8 5 ;C=|1 3 5|.
5 4 1 1 3 2 4 6 1

3ananue 5. Jans matpuisl A, B, C . Haittu onpenenurenn: 1) |A|; 2) ‘BT ‘; 3) |C| JIBYMS Criocobammu

(mo mpaBMITy TPEYTOJIHUKA U PA3JIOKEHHEM 10 2-MY CTOJIOIY), €CIIH:

3 g 1 6 3 2 3 9
A:[2 5}, B=|2 8 3|,C=|1 -2 7
31 -5 4 5 1
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3apnanue 6. PemuTh cucTeMy JIMHEWHBIX ypaBHEHHH : a) 110 ¢hopmynam Kpamepa; 6) MaTpuuHbIM
2% + X, +3X, =7

merozoM: § 2X; +3X, + Xz =1
3X, +2X, + X, =6

3aganue 7. Ilo xoopauHaram Touek 4, B u C g yKa3aHHBIX BEKTOPOB HAWTH: a) Moaynb a; 0)

CKaJIIpHOE MpoM3BeieHue BekTopos A u D ; B) mpoekiuio Bextopa ¢ Ha BekTop d

A(4,6,3), B(-526), C(4,-4,-3), a=4CB-AC, b=AB, c=CB d=AC

3ananme 8. JlaHbl BEKTOpHI 5,5 Hu E Heo6xomumMo: a) BBIUMCIUTH CMENIAaHHOE MPOU3BEACHUE TPEX
BCKTOPOB; 6) HaUTH MOAYJIb BEKTOPHOI'O IMPOU3BECACHU, B) BBIUHUCIIUTE CKAJIPHOC ITPOU3BEACHUC JIBYX
BEKTOPOB; T') IPOBEPUTH, OYIYT JI KOJUTMHEAPHBI HJIM OPTOTOHAIBHBI JIBA BEKTOPA; 1) MPOBEPHUTH, OYAYT
JIN KOMHJIaHapHLI TpI/I BCKTOpa.
a=2i—-3j+k, b=j+4k, c=5i+2j-3k; a)a,3b,c; 6)3a,2c; &)b—4c;

2)a,c; 0)a,2b,3c.

3amanue 9. Bepmmubpl nupamugsl Haxonstca B Toukax A,B,C u D. Berumcouts: a) mmomans

ykazanHo# rpanu; 6) O66éM nupamugsl ABCD ecnn nansr koopaunats! Touek:
A(3,4,5) , B (1,2,1) , C (—2,—3,6) , D (3,—6,—3) ; a) ACD
3ananue 10. Jlans Bepmunsl Tpeyronsauka ABC : A(—2,4) , B(3,1) , C (10,7) . Haitru:

a) ypaBHenue ctoponsl AB;

6) ypasuenue Bricorsl CH

B) ypasHenue meauansl AM ;

I) ypaBHeHHUe MpsAMoii, npoxosieii yepes epmuny C napannensno cropone AB

1) paccrosaue or Toukn C 1o nmpamoii AB.

2 cemecTp
3agauva 1. [lanel KOMIUIEKCHBIe uncna 2, =—2+3i; z,=—1+i; z,=1-2i.
2
2, +2,-2,+2Z,
Z,+27,4

Haiitn z = B anreOpandeckoi hopme.

3 1.

3apayva 2. /lano uncio Z = E) _EI :
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. ) " 20 . o3
a) HATH TpUTOHOMETpUYecKyro (opMy umcna z; 0) Haiitu Z° ; B) HallTH Iz

3anaya 3. BerunciauTh onpeaesieHHbIE HHTErPaibl:

a) j(x2+2x+1)dx 6) j'(«/;—ixjdx B) e]‘ﬂw dx 1) T(9x2+9x+11) cos 3x dx

-1 \/_ X—l 0

3anava 4. Pemmth nuddepeHnuranbabie ypaBHEHUS:

a) coszxdy:(y+1)3dx 6) xy'=1,  y(0)=0

oy

3agaua 5. Pemuth OgHOpPOIHOE ypaBHEHHE! 2y’ =4+=2
X

2Xy
1+x

_ 2
>=1+X

3angayva 6. Pemuts nuneiinoe nuddepeHumanbHoe ypaBHeHue: ' —
3agaua 7. Pemuts quddepeHimanbabple ypaBHEHUS, TOMYCKAIONINE TTIOHIKEHUE TTOPSIIKA!

a) y" =sin5x+5 0) Xy"+y +x=0 B) yy"+(y') =1

3angaua 8. Pemuts nuddepeHnnanbapie ypaBHEHHUS

a) y'+4y=0 6) y"-10y'+25y=0 B) YV'+3y' +2y=0
3angava 9. Peumts quddepeHunanbHble ypaBHECHUS:
a) y"— 6y +5y =5e% 6) y'+4y'+3y=x

3agauva 10. Penmts nuddepennmanbaoe ypasHenue: Yy’ + y' — 2y =8sin2x

3 cemecTp
3anaua 1. Haiftu yacTHbIe MPOU3BOIHBIE U TIOJIHBIE TU(depeHITnaTbI CASAYIOMUX HYHKITHIA:

3

_ 2
1. z_arccos(x y ) 2 z:arctgx—
y

3agava 2. BelunucauTe 3Ha4Y€HNE YaCTHBIX TPOU3BOIHBIX fx' ( M 0 ) , fy' ( M 0 ) JUISL TaHHOU (QYHKIIUU

f (X, y) B Touke M 0 (XO Yo ) C TOYHOCTBIO JI0 ABYX 3HAKOB IIOCIIE 3aIATOMN.
f(x,y)=xe™, My(01)
0’z 0%z

oxoy  oyox

3anaua 3. HaiiTi yacTHbIe IPOM3BOIHBIE BTOPOTO MOPSIKA. Y OSAUTHCS, YTO

c=t0()
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3anaua 4. [IpoBepuTh, yIOBICTBOPSET U YKA3aHHOMY YpaBHEHHIO AaHHas GyHKIms U .
%—%:0, u=In(x*-y?)
3agaua 5. [ana pynxuus U =U (X, y,z) u toukn M ,M, . Beraucnuts:
i.  mpousBoaHyro 3ToM GyHKIME B Touke M, mo Hanpasnenuro Bekropa W ;

ii. gradU(Ml) ¥ €0 MOJTYJIb.
u=e", M, (1,0,3) M, (2,—4,5)
3agaua 6. MccnenoBats Ha SKCTpeMyM (DYHKIIHIO:
Z=X"+Xy+y’ —6x—-9y

3apaua 7. [IpencraButh 1BOMHON MHTETpas H f (X, y)dxdy B BHUJI€ TIOBTOPHOT'O MHTErpajia ¢ BHEIIHUM
D
MHTErPUPOBAHMEM M0 X W BHEIIHMM HMHTETPUPOBAHUEM 10 Y, eciau obnacth D 3amaHa yka3aHHBIMHU

D:y=v4-x2,y=+/3x,x>0

JIMHUAMMU

3agava 8. BeunciauTh HHTErPAJIb:

a)idxi(x2+y)dy 6)gdedy,ecnn D:y=7/x; y=2; x=0
0

r) ”(X — 2) ydxdy , ecnu
B)Ij(x+2y)dxdy ,ecmu D:y=x; y=x D
D

D:y:x,y:%x,x:Z

3agaua 9. Beruncnuth ABOMHON UHTETPAJl, UCTIONb3YS MOJIIPHBIE KOOPIUHATHI.

3agaua 10. BeruncnuTs miomazas miockoi oosactu D, orpannueHHOM 3a1aHHBIMY TUHUSMU:
D:y* =4x,x+y=3,y>0

3anaun 1S MPaKTUYECKUX 3aHATHI BBIOMparoTcs U3 mocoodwmit 5,6,7,9,10,11 mynkra 5.1.

Kpome Toro, g mNpakTUYeCKUX 3aHATHM 3aJaHUSI COCTABJSAIOTCS 110 aHAJIOry JIOMAllHHUX
WHIUBUIYaIbHBIX 3a1aHui (8.1.2).

8.2. TunoBbIe KOHTPOJIbHBIE 32JaHUS WJIH HHbIe MATEPHAJIbI, HEO0OX0IMMbIe /15l OLleHKH 3HAHMIA,
YMEHHUIi, HABBIKOB U (MJIH) OIIBITA B X0/€ NPOMEKYTOYHOM aTTEeCTALMH M0 AMCUMIINHE

dopma MpoBeaeHHUS MPOMEXYTOUHOW aTTeCTAallMU MO AUCIUILIMHE: dK3aMeH (10 pe3yiabTaram
HaKOMUTEJIbHOTO PEUTHHTA W B (opMe KOMIIBIOTEPHOIO TECTUPOBAaHMUS). Y CTHO-UCbMEHHas (hopMa 1o
OuseraM MpeArnoaraercs, Kak mpaBuiIo, AJs Mepeciadn dK3aMeHa akaJeMHUUeCKON 3a10KEHHOCTH.

Hepeqeﬂb BOIIPOCOB AJIA MOATOTOBKU K IK3aMEHY
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YK-1: UVK-1.1, UYK-1.2, UVK-1.3, UYK-1.4
OIIK-1: UOIIK-1.1, UOIIK-1.2, MOIIK-1.3

1 cemecTp
Beruucnenue onpenenureneid Broporo nopsaka. [Ipumepsr
Brruucnienue onpenenurteneld TpEThEro MOPsIKA: a) MO MPAaBUILY TPEYTOJNIbHUKA, 0) pa3iokKeHHUEM 110
3JIeMEHTaM CToj01a uin cTpoku. [Ipumepsr
Matpu1ibl, BUIbI MAaTPUIL]
JelicTBue HaJl MaTpuliaMu
CoiictBa onpeaenurene
[ToHsiTHE HEBBIPOKICHHON M OOPaTHOM MAaTPHIILI
[TocTpoenue oOpaTHON MaTPHUIIBI
Cucrema Tpex TUHEHHBIX anreOpanyecKux YpaBHEHHI ¢ TpeMsl HeU3BECTHBIMU
®opmyinsl Kpamepa
Meron I'aycca
CkanisipHble M BEKTOpHBIE BEJIMYMHBL. ['eomerpuueckue BeKTOpPbI. [IpOTHBOIOIOKHBIA U HYJIEBOI
BeKTOpHI. [Ipumepsl
JIuHelHbIe onepalnuy HajJ BEKTOpaMU: CJI0KEHUE, BBIYMUTAaHUE, YMHOKEHHUE HA YK CIIO
[IpaBuna: napajenorpamma 1 TpeyrojbHUKa
JlexaptoB 6a3uc. PasnoxeHue BekTopa 1o opram
Omnpenenenue KoopAHAT BekTopa. JIMHeHbIe onepanny HajJ BEKTOpaMH B KOOPAWHATHOH (hopme.
Omnpenenenne CKaasipHOrO IPOU3BEIEHUS BEKTOPOB U €r0 CBOMCTBA
MexaHUYeCKU CMBICH CKaJISIPHOTO MPOU3BEACHUS
CkaJisipHO€E ITPOU3BEIEHNE OPTOB.
CkanspHoe mpou3BeieHne B KOOPAUHATHOM Gopme
JlnuHa BexkTopa (BHIBON)
VYron Mexay BEeKTOpaMu
VYcnoBue neprneHuKyIspHOCTH BEKTOPOB
Hanpasisromuye KoCHHYyChl BEKTOpa
Onpenenenre BEKTOPHOIO IPOU3BEAECHUS BEKTOPOB, €r0 CBOWCTBA
BexTopHO€e npou3BeieHne OPTOB
BekropHoe mpousBeieHre B KOOpAUHATHOU popme
VYcnoBre KOJIIMHEAPHOCTH BEKTOPOB
[IpumeHeHne BEKTOPHOTO IPOU3BEICHUS B TEOMETPUN U PU3KKE
CMenianHO€ IPOU3BEIEHUE BEKTOPOB, €0 IPUMEHEHHE
CwMmenianHoe Ipou3BeIeHNE B KOOPAMHATHON popme
VYpaBHeHHe MPSIMOiL ¢ yTIOBBIM K03 puiineHTOM
OO61iee ypaBHEHUE MIPSIMOM, €T0 UCCIIEIOBAHNE
YpaBHeHHE NIPAMOH, IPOXOIALIEH YEPE3 OJHY TOUKY
YpaBHeHUE NPSIMOi, TPOXOIALIEH YEPE3 IBE TOUKU
VYroa Mexay npsMbIMHU Ha INIOCKOCTU
VYcnoBre napayuieIbHOCTH U NEPIIEHANKYISPHOCTH MPSIMbIX
Oomiee ypaBHeHHE TIOCKOCTH. HOopManbHBIH BEKTOP.
YpaBHEHHE MIIIOCKOCTH B «OTPE3KAX)
B3aumopacnosnoxkenue 1ByX MI0CKOCTEN
OKpy>KHOCTb: ONIpeJeleHHe, KaHOHMYECKOE ypaBHEHHUE, YPAaBHEHHE OKPYKHOCTH CO CMEIIEHHBIM
LIEHTPOM
Dnuuric: onpesesieHne, KAHOHUYECKOE YpaBHEHHE, IKCIEHTPUCUTET
I'unepOona: onpeaeneHre, KAHOHUYECKOE YpaBHEHHE, aCUMIITOTHI U SKCIIEHTPUCUTET
[TapaOomna: onpeneneHue, KAHOHUYECKOE YpaBHEHHE
OyHKIUSA OAHOM epeMeHHOM, ee 001acTh ONpeaesICHHUs] U MHOXKECTBO 3HAYCHUN
Crnioco0sl 3a1anust QyHKIUU
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[TonsATHE CTOXKHON PYHKIIUU

[Ipenen Gyukmy.

OaHOCTOPOHHME ITPENIETBI

Teopemsl 0 npenaenax

BbeckoneuHo maibie U 0eCKOHEYHO OoubIHe (HYHKIUN
[TepBrIii 3aMeydaTesbHBIN Tpeae

HenpepsiBHOCTH ()YHKITUY B TOYKE M HA 3aMKHYTOM HHTEpBaje. Touku pa3pbiBa
Onpenenenue Nporu3BOHON

CkopocTh n3MeHeHus (QYHKIIMU Ha OTPE3KEe U B TOUKE
®uU3NYECKUN CMBICT TPOU3BOIHOM

['eomeTpuyeckuii CMbICT TPOU3BOAHOMN

YpaBHeHUEe KacaTeIbHOM U HOPMAJIU K KPUBOM
Tabnuia npon3BOIHBIX.

[TonsiTre mepBooOpa3HOM.

HeonpeneneHnublii uHTErpa, ero CBOMCTBa

Tabnuia uHTErpasIoB.

HNHTterpupoBanue 1o 4actsam

3aMeHa IepeMeHHO Py UHTETPUPOBAHUHI

RoOoo~NoGO~WONE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

0.
11.
12.

2 cemecTp

N300pakeHne KOMIUIEKCHBIX uncesl. Moayllb U apryMeHT
Tpuronomerpudeckas popma KOMIUIEKCHOTO YHCIia

IToka3zarenbHas (hopMa KOMIUIEKCHOTO YHuCia

JlelicTBus Ha/l KOMILJIEKCHBIMU YUCIAMU.

3azauu, NPpUBOAAILME K TIOHATHIO ONIPEEIIEHHOTO UHTErpajia
OnpeneneHHblil MHTErpaj Kak Mpeiei UHTErpalbHON CyMbl
I'eomeTpuyecknii ¥ MEXaHUYECKHUI CMBICII ONPEAETICHHOIO UHTETpaia
OcHOBHBIE CBOWCTBA ONPEEIEHHOr0 HHTErpajia

®opmyna HeroTona-JleiiOHuma.

HNHTerpupoBanue 1o 4acTsm B ONPEAEIEHHOM UHTETpaIe

3aMeHa IEpEMEHHOH B ONIPENEIEHHOM UHTETpaJle

HecoOcTBeHHbIEe MHTErpaibl M0 OECKOHEYHOMY HMHTEpBaly, OT HEOTPaHUUYEHHBIX (PYHKIMN MO
KOHEYHOMY MHTEPBAILy.

Brruncnenue niomaaei niockux Guryp B 1€KapTOBBIX KOOPAUHATAX
Beruucnenue miomanei miockux (Guryp B HOJISPHBIX KOOPIUHATAX
JInmuHa nyru miocKoi KpuBoO.

Brruucrienne o6bema Tena o U3BECTHBIM MONEPEUHBbIM CEeUEHHUSM
Brruncnenmne o6beMa Tenna BpalieHus

[Tonsarue o nuddepeHnanbHbIX ypaBHEHHUIX

3anava Komm

Juddepennnanbable ypaBHEHH ¢ pa3/IeIEHHBIMU IEPEMEHHBIMU
JuddepeHnnanbable ypaBHEHUS C pa3IeNsIIOIIMMUCS TEPEMEHHBIMU
[Tonarue ogHOpoAHON HyHKIMU

Opnopoausie aAuddepeHnnaibHbe

JIuneitnsle nud depeHmanbHble ypaBHEHUs IEPBOTo MOpsiAKa
VYpaBHenus beprymum

Jlud. ypaBHEHHUs BBICHIETO MOPSAKA, JOMYCKAOLINE TOHMKEHHUE TIOPsIIKa
Jluneiinsle nudpepeHmanbHbIe YpaBHEHHS] BTOPOTO MOPSIKa
Onpenenurens BpoHckoro.

ITonsiTHE O JINHENHO HE3aBUCUMBIX PEILICHUAX
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30. TeopeMa o cTpyKType 0OIIEro peuieHus

31. JIuneitnpie omHopoaHble AuddepeHInaTbHbIE ypaBHEHUS 2-TO TMOPSAAKa C TOCTOSHHBIMU
kod(durmeHTamMu: 00K BUJ YPaBHEHHSI, XapaKTEPUCTHUECKOE YPABHCHHE

32. Heognopoausie  auddepeHunaibHble  ypaBHEHUS BTOPOrOo MOpSAAKa C  MOCTOSHHBIMHU
KodppunreHTaMu

33. Uucnossie psabl. CXOOUMOCTh U CyMMa psjia

34. CBoiicTBa CXOIAIIUXCS PSIIOB

35. Heo6xoaumoe ycinoBHUe CXOUMOCTH 3HAKOIOJIOKUTEIbHBIX PSAIOB

36. JlocTaTo4HbIE YCIOBHUS CXOUMOCTH 3HAKOMOJIOKUTEIBHBIX PSIOB: MPU3HAK CPABHEHUS

37. JlocrarouHble YCIOBUS CXOJUMOCTH 3HAKOIOJIOKUTEIbHBIX pAI0B: pu3Hak [lanambepa

38. JlocTarouHble YCIOBUS CXOAMMOCTH 3HAKOMOJIOKUTEIBHBIX PSIOB: HWHTErPATBbHBIA MPU3HAK
Komm

3 cemecTp

3nakouepenyrouuecs psaasl. [Ipuznak cxoaumoctu JleiOuuia
AGcCoutoTHas M yCIIOBHAs CXOAUMOCTHU
CBoiicTBa aOCOIOTHO CXOMASAIINXCS PSIOB
OyHKIMOHaNbHBIE psisibl. O0IacTh CXOAUMOCTH psifia. PaBHOMEpHas CXOIMMOCTh
WuTepBan u 061acTh CXOAUMOCTH CTETIEHHOTO pAja
OcHOBHBIE CBOWCTBA CTEIIEHHBIX PSAOB
Psan Teitnopa u paa Maxnopena. CxouMoCTb psijioB
PaznoxeHue B psJ] 37€MEHTapHBIX (PYHKIMI
[Ipuiio>xeHne CTENEHHbIX PSA0B K MPUOIMKEHHBIM BBIYMCICHUSM: BBIYUCICHUE 3HAUEHUN (YHKIUI
[IpunoxeHue cTeNeHHbIX PSIOB K MPUOIMKEHHBIM BHIUUCICHUSAM: BBIYMCICHUE HHTEIPAIOB
Psang @ypoe
Kosddunuents: Oypne
Paznoxenue ¢pynxuuu B pag Oypobe
Onpenenenue GyHKIUHU IBYX IEPEMEHHBIX, €€ 00J1aCTh ONpPe/eNeHHsI, MHOKECTBO 3HAUYCHUN
I'eomeTpuueckoe n3o0pakeHue GyHKIMH IBYX NEPEMEHHBIX
JInnuu ypoBHS
[Ipenen u HenmpepbIBHOCTH (YHKIUH JIBYX ITEPEMEHHBIX
YacTHble MPOU3BOHBIE IEPBOT0 MOPsIKa GYHKINHU BYX EPEMEHHBIX
I'eomeTprueckas HHTEpIIpETAaUs YaCTHBIX TPOU3BOAHBIX
[Monuslit nuddepenman
[Ipon3BoHas CI0KHON PYHKIIMH
YacTHbIEe IPOU3BOJHBIEC BBICIIUX IOPSAIKOB
OkcrpeMyM (pyHKIMHU ABYX nepeMeHHbIX. Heo0XoanmMble yCIoBUs CyILIECTBOBAHUS SKCTpEMyMa
JlocTaTouHbIe YCIOBUS CYIIECTBOBAHUS SKCTpEMYMa (PYHKIIMH JIBYX TIEpEMEHHBIX
CkainsipHO€ 1oJie, BEKTOPHOE I10JIe
IIpoun3sBoHas 110 HAIPABICHUIO
I'panueHT, ero cBOMCTBA U CBSI3b C MIPOU3BOJHON 10 HAIIPABJICHUIO
3anauu, IPpUBOAAIIME K TIOHATHIO JBOMHOIO MHTETpaa
Teopema cymiecTBOBaHUS JBOMHOTO UHTErpaja
I'eoMeTpuyecKnii U MEXaHUYECKHUM CMBICI IBOMHOIO HHTErpalla
CgolicTBa IBOMHOTO HHTErpajia
Brruncnenune 1BOMHBIX MHTETPATIOB B I€KAPTOBBIX KOOPAMHATAX
Brruucnenue 1BOMHBIX HHTETPATIOB B MOJISIPHBIX KOOPAUHATAX
Brruucnenue miomaneit, 00bEMOB, Macchl Tesla, MOMEHTOB HHEPLIUU
3ajaun, IPpUBOASAIIME K IOHATHIO TPOMHOIO HHTETpaJia
Brruncnenue U npuMEHEHHE TPOMHBIX UHTETPAJIOB
KpuBonmHelHbIE HHTETPaAJIBI IEPBOTO POJIA
KpuBonuHelinble HHTErpabl BTOPOro poja



50

39. Brruncnenue KpuBOJIMHEHHBIX HHTETPAIOB

IIpumepHbIil IK3aMeHANTMOHHDBIN OUJIeT
YK-1: UVK-1.1, UYK-1.2, UYK-1.3, UYK-1.4
OIIK-1: NOIIK-1.1, MOIIK-1.2, UOIIK-1.3

1 cemectp

2
. X —4
1. Haittu: lim————— pu X, =0 ,X, =2, X, =7
o X2 —Ox+14 P70 ° °

2. Haiit npomssoanyto GpyHKIHH: Y = \/1+ C0S X

3. Hai D=AB- A’ a=[? 4 B[
. Haittu marpu =AB—A’, rie A= , B=
P 8 0 1 6 4
2 -1 1 2
4. PemuTh MaTpuuHOE ypaBHeHHe: X - =
2 -2 01
5. Manst Toukn A(-2;-3;1), B(0;1;2),C(3;1;2). Haiitn cos ZABC u miomazs Tpeyronbaika ABC

6. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, Mpoxodieii uepe3 Tpu Touku A, B,C . 3anucars ypaBHeHUE
npsiMoii, Ipoxosiei yepes Toukn A u B. A(4;2;5), B(0;7;2),C(0;2;7)

2 cemecTp

1. lanbl KOMIUIEKCHBIE uncaa 2, =—4+2i; z,=1+3i; z,=2-1 .

2,+2,-2,+2
z,+1,

Haiitu z = B anreOpandeckoit ¢hopme.

2. Permats ypasuenme:  Y'+4y'+4y=0 y(0)=1, y'(0)=2.
3. Pemuts ypasHenue: Y 42y = xe >,

o0
4. ViccnenoBaTh CXOIMMOCTh Psijia: Z T
n=1

0 X
5. Beruncnuts: J.XG 2adx
-2
6. Haititu oO1ee pemenue nuddepeHnnanrbHOoro ypaBHeHUS.
y"+8y" =8x
3 cemecTp

1. HaiiTi yacTHBIC TPOU3BOIHBIC TIEPBOTO MOPsAKA JUTsl QYHKIUH: 7 = Sin (4x3 + 4y2) .
2z

oxoy

2. 3amana pyrkmusa Z = X° — 2y’ + x-e’ . HaifTu cMermaHAyo JacTHYIO PON3BOIHYIO

3. Haiitn monsbii quddepernman QyHKIun: z = «f X2 +y?.
4. Haiit rpasiieHT QYHKIUA Z = X° +2y® +5Xy —5X+ Y +1 U €ro [UIMHY B TOYKE P(2; 2) :



o1

2

5 X
5. BLIYKMCIUTE UHTETPAIT : j dxj (x + y)dy.
0 0

6. BeIurCIuTh ”(X2 + y)dxdy ,ecmn Dy =x2,x=y>.
D

IIpumepHBbIH TECT AJI HTOTOBOT0 TECTUPOBAHMS

YK-1: UVK-1.1, UYK-1.2, UYK-1.3, UYK-1.4
OIIK-1: UOIIK-1.1, UOIIK-1.2, MOIIK-1.3

1 cemecTp
-2 3
1 0 4
3agauya 1. Jlaner matpuniet A=| 4 0| u B= 5 1 -3 Haiitu A-B
-5 1
-17 3 -17 3 -17
-17 3 -17
a) A-B=| 4 O 06) A-B= B) A-B=| 4 0 16
4 0 16
-10 1 -10 1 -23
3 21
3agava 2. Beruncauts onpenenurens: A=2 5 3
3 4 3
a) -8 0) 8; B)12
. |2x+3y=23
3agaua 3. Pemuth cucTeMy ypaBHEHHI:
4x-y=11
a) {4;—5}; 0) {—4;5}; B) {4;5}
3agaya 4. OnpenenuTs yroja MEKIy BEKTOPaMH a=—i +] wb=i- 2] +2k

a) 45°; 6)135°; B) 30°
3amaua 5. Jlansr Toukn A(1,2,0), B(3,0,-3), C (5,2,6) . Beramcnuts momans tpeyronsauka ABC .
a)8; 0)14; B) 13
3anaua 6. Beraucints 06bEM mupamus, 3a1anHoi BepmmHamu A(-1,2,3),B(0,3,4),C(2,0,1),D(3,4,0)

24 24
a) —; 0) 25; —
) > ) B) 5

3anaua 7. Hammcath ypaBHEHHE IPSIMOM, poxosiiei depes toukn A(—1,3),B(4,-2).
a) X—y—-2=0; 0) Xx+y+2=0; B) X+y-2=0
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x3 -1
3anaua 8. Haiitu lim -
xow  X©—5X+4

a) —1; 0) He ompeneneH; B) oo

3X+sinx

3agava 9: BerunciauTs npou3BOAHYIO QYHKIIUU: Y =
cosx—10

,  34+C0SX 6) y,_coszx—3xsinx—7cosx—30_
sinx -

B) Y = 3xsin X —7cos X —29
(cosx —10)* ’

Y (cosx—10)°

3amaua 10. Haiitu J(i +3x% - (‘/X_?’j dx

3fx
3 447 Y’
a) 23/X_2+X€—4\/X_+C; 6) - 3¢ —x*—4¥x" +C; ) 33/X_2+X3—4\4X_+C

7

2 cemecTp

3anauva 1. Haiitu 3Hauenue Boipaxenus (Z, +22,)-Z,, ecim 2, =2+3i; z,=3+2i; z,=5-2i.

B anredOpandeckoit popme.

a) —54+19i ; ©0) 54+19i ; B) 56+ 21

3apava 2. J{y1s1 KOMIUIEKCHOTO YHCla Z = —\/§ +1 TpuroHoMmeTrpudeckas hopma UMeeT BHI?

S5 .. 5« 57 .. bx S5z . . 5x

Z=2| cos—+isin— |; 0) z=+/3| cOS— +iSin— |; Z=4+/2| cOS— +1isin—

Y ( 6 6)) f( 6 6)3) ﬂ 6 6)
2

3agaya 3. BelunciauTe uHTErpai J-(SX4 —9x? +1) dx
1

a)ll; ©0)-11; B) 15
3agaua 4. Ha3Barb uHTErpas, paBHbIN HYJIIO
0

a) Jl'xzdx; 0) j(l—x) dx; B) ixsdx.

-2

e3
dx
3agava S. BerancauTe uHTErpan I— dx
¢ Xy/1+1Inx

a) —2; 0) 2; B) %

3anaua 6. Haiitu obuiee perienne quddepeHnnanpHoro ypapaeHus: Y = (ZX —1) ctgy
a) In|cosy|=x—x*+C; 6) In|siny|=x—x*+C; B) In|cosy|=x—2x

Bagaua 7. [Topsimok aubdepenimansHoro ypasuenust 3y” —y' = X° paBeH:
p p Yp p
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a)5; 0) 2; B)1

3agaua 8. Ykaxure nuddepeHuuanbHoe ypaBHEHHE IEPBOTO MOPsAKa

14

a)(2x+6)=§; B%y:«/;dx;

6)2yx =y; r)%my.

a) a;0;, O)B;T; B) a;B

3apava 9. O0muii uaTerpan auddepeHnaILHOTO YPaBHEHHS d—g = X dX umeer BU:
y
2 2
o i=Ivic; y=21c;m-2=%1c.
y 2 2 y 2

3anaua 10. Haiinute pemienue 3aaaun Ko, ecinu Y = 2X+1, y(l) =3

a) Yy =2x+7; 6) y=x"+x+1; B) y=x>+x-10.

3 cemecTp

3agaual. Haiftu yacTHble NpOU3BOAHBIE QYHKINH Z = Y
X

y. 1 y. 1 y. 2
a) 5 i 0) -5 S5 B -3
) X2 x? ) NG X2 X
. Xy
3anaua 2. Haiitu yacTHbIe IPOM3BOAHBIC QYHKIMU Z =
X+Yy
2 2 2 2 2 2

(x+y)2’ (x+y)2 (x+ y)z’ (x+y)2

3anava 3. Haiitu nonueiii auddepenunan GpyHkuun z = Xy
a) dz =ydx—xdy; 6) dz=ydx+xdy; B) dz = y’dx + x’dy

3agaua 4. Haiitu rpaguent gyakimuu Z =4 —X° — y* B Touke M (1; 2)
a) gradz=-2i+4]j; 6) gradz={-2,-4}; B) gradz =2i 4]

3anaua 5. Haiitu ‘grad Z‘(l)YHKI_[I/II/I u=xyz Brouke M (3;-12)

2) %; 6)-7; )7
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X + y . 0
3anayva 6. 3agana ¢pyHkuus Z = arctg Xty . Ee cmemanHoM pou3BOAHOM 5
X X

Oyner

0’z y? —2x° . 6) o’z yr-2x’ . o’z yr-2x
OXOY (2% +2xy + y2)2’ Oxoy (2x2+2xy)2’ oxoy (2x2+y2)2

a)

3amaua 7. Haiiti skcTpeMyM GYHKIHE Z = X° + Y* + Xy —4X — 5y
a) Zny, (1; 2) =—7; 0) Z,. (1; 2) =7 B) 3KCTpeMyMa HET

3agaya 8. Ykazare 001aCTh HHTETPUPOBAHUS
3

2

Idxj f(xy)dy
1 -1

a) Tpaneuusi; 0) IpsIMOYTOJIbHUK; B) KBajapaT

3apaua 9. Beruuciaute uHTErpa

In2 2x
j dx _[ e“Vdy
0 X

oo

> °
6 8

a) ; 0) °; B)

3angava 10. Beraucauth uHTErpa ” Xy dxdy mo obimactu D:3<x<5 0<y<l1
D

a)4; 0)-4; B) %

Pernament MPOBCACHUA KOMIIBIOTCPHOI'0 TCCTUPOBAHMSA

Koa-Bo 3apaHmii B 0aHKe BONPOCOB Koa-Bo 3aganmii, npeabsiBJsieMbIX Bpems Ha TecTUpOBaHHMe, MHH.
CTYJEeHTY
He menee 100 10 60

[TonHbI# (GOHI ONEHOYHBIX CPEACTB Ui NMPOBEACHUS NPOMEKYTOYHOW arrecTanuud B (opme
KOMIIBIOTEPHOTO TECTUPOBAHUS pa3MelIeH B OaHKe BONPOCOB JAHHOro Kypca aucuuruiiael B SMOC
yauBepcuterta http://sdo.tolgas.ru/.

B Xxome mNOArOTOBKM K MNPOMEXKYTOUHOH aTTecTaluu OOy4yaromMMCsl TpeloCTaBIseTCs
BO3MOJKHOCTB ITPOMTH TECT CAMOIIPOBEPKHU. TeCT U1l CaMONPOBEPKH O AucnuILInHe pazmelneH B JMOC
yHuBepcureTta http://sdo.tolgas.ru/ B cBOOGOAHOM JUIst CTYJIEHTOB JIOCTYTIE.



