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Ha 3acenanuu kadenpsl  "Beiciias MmaTremMaTtuka U MaTeMaTHueckoe oopasoBanue”

(mporoxon 3acemanust Ne 2_ ot «12_» 09. 2019



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaTOM MAaTCMAaTUKW I
,I[aJ'IBHefII.HeFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUICCKHUX 3HAaHUM 110 OCHOBHBIM pasaciiamMm

TUCIUTUIMHEI,

IIOATrOTOBHUTh K M3YUYCHHUIO MW IMPHUMCHCHHUIO MATCMaTH4YC€CKUX METOJOB B

HpO(l)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3ACJIOB MATCMATHKH,
KOTOPBIE MOI'YT HOTpC6OBaTBCﬂ JOITIOJIHUTCIIbHO B HpaKTH‘ICCKOﬁ u HCCHGHOB&TGHBCKOﬁ pa60Te;

¢dopmupoBanue

MaTeMaTHUYeCKOTO,

JJOTHYCCKOT'O

MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

n AJITOPUTMHUYICCKOT'O

MBINIJICHHUA u

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

HI/ICHI/IHHI/IHLI U IPaKTHKH, Ha OCBOCHHH KOTOPLBIX 6a3preTc;I JaHHass AUCHUIIIIMHA:

"Beicmast maremarnka 1".

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, I KOTOPBIX OCBOCHHC HaHHOﬁ JUCITUITIIMHBI HGO6XOI[I/IMO KakK

MMpEaAICCTBYIOIICEC:

"BpIciias

mareMatuka 3",

"®Ousznka", "Teopernyeckue  OCHOBEI

DJIEKTPOTEXHUKH .

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJINpYeMbIe
KOMIIETEHIIUH
(K01 1 HAUMEHOBAHHE)

NHauKaTopbl 10CTHXKEHUST
KOMIIETeHI N1
(Koa 1 HAMMEHOBaHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

OIIK-1. Cnocoben
UCTIOJIb30BaTh
MOJIOKEHHUS, 3aKOHbI U
METO/IbI €CTECTBEHHBIX
HayK U MaTeMaTHKH
JUTSL pEIIeHuUs 3a1a4
UH)XEHEPHOU
JeSITeTbHOCTH

OIIK-1. Ucnonb3yer
II0JIO>KEHHUS], 3aKOHBI U
MCTOABI €CCTCCTBCHHBIX HAYK
U MaTEMATHUKH JJIs1 pELICHUS
3a/1a4 UHKEHEPHOU
NEeATEIbHOCTH

3HaTh:

1. OcHoBHBIE IIOHATHS MaTEMaTHUKH,
METO/bl pEelIeHUsl 3a7ay, a TaKkKe HX
MPUJIOKEHUS B  MPOPECCHOHATBHBIX
TUCIUIUIMHAX, METOABl cOopa aHamm3a
1 00paboTKH MHPOpPMAIUH.

2. Metonbl penieHus MaTeMaTHYECKUX
3a/1ad 10 YHUCJIOBOTO WJIM JPYroro

TpeOyemoro  pesynbrata (Tpaduka,
(bopMyIIBI H T.I1.)
3. OcHoBbl muddepeHIHpPOBaHUST U

UHTETpUpOBaHUS (QYHKUMHA OJHOW U
HECKOJIBKUX  IIEPEMEHHBIX,  TEOpPUU
(GYHKIMN KOMIIJIEKCHOTO IIEPEMEHHOTO.

YMmerh:
1. PeIHaTB THUIIOBBIC MAaTCMAaTHUYCCKHUC

3aJa4uyu

2. CaMOCTOATENBHO MaTEMaTHYECKH
KOPPECKTHO CTaBUTb
€CTCCTBCHHOHAYYHEIC 3aaa4u,

MPOBOJIUTh CTPOTHE MAaTEMAaTHYCCKUE
paccyxIeHus.

3. OnepupoBarb a0CTpaKTHBIMH
00bEeKTaMH U KOPPEKTHO HCIOJIH30BAThH
MaTEMAaTHUYCCKUE MOHATUS CHUMBOJIMKY
JUIS BBIPQKEHHsI KOJMYECTBEHHBIX U




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

KaYeCTBEHHBIX OTHOLIEHUI 0OBHEKTOB.
4. IlepeBoaUTh MHKEHEPHBIE 3aJauu C
ONMMCATEIbHOIO0  f3bIKA  HA  SI3BIK
MaTeMaTUKH,  [PUMEHSATh  METOJbI
MaTeMaTUYECKOTo aHanusa JUTSE
pellIeHNs NHKEHEPHBIX 3a7a4

5. OmepupoBatb € KOMIUIEKCHBIMU

4lClIaMH, Qg QepeHIpoBaTh
GyHKIMM ~ OMHOW M HECKOJBKHX
NIEpPEMEHHBIX, KOMILJIEKCHOTO

nepeMeHHoro, auddepeHnupoBath u
UHTETPUPOBAThH byHKIIUN OJIHOM
NepeMeHHON 1 (QYHKIIMH KOMIIEKCHOTO

NIEPEMEHHOTO.
Baanern:

1. Metomamu MaTEeMaTHIECCKOTO
OITMCaHUS THITOBBIX 3aa4 u
UHTEPIPETALUU MOJIy4YeHHOTO
pe3ynbTara.

2. Crocobamu HAaTJISJHOrO
rpaduyecKoro MIPEACTABICHUS
pe3yIbTAaTOB UCCIICIOBAHMS.

3. HaBrpikamu MIPUMEHEHUS
COBPEMEHHOTO MaTeMaTH4eCKOIo
MHCTPYMEHTApUs JUIS pereHus
MaTeMaTUYeCKHX 3a1aq

4, MareMaTHu4ecKon JIOTUKOMH,

HeoOxomuMol it GOPMHUPOBAHUS
CYXKIEHUIl 10  COOTBETCTBYIOLIUM
po¢eCCHOHAIBHBIM MTpo0IeMaM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
50ThI (yuedoHoOl padoTHI) u, (HauMeHOBaHuUe
pa OLIEHOYHOI'0 CPeACTBA)
Monys 5. Jlek 1 3aga4u, IPUBOIAIINE K TOHATHIO 2 2 -
JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa
MCUYUCIICHUS muddepeHIMpoBaHUS PYHKIIMH
(byHKINN OHOH
repeMeHHON
Monys 5. Cp [TpousBonHbie QyHKIUH SBHOM, 2 28 -
JlnddepenunanbHuble HEsIBHOM, 3a/1aHHOM NMapaMeTpUYeCcKH.
MCUYUCIICHUS Huddepennman, npubInKeHHbIC
(byHKINU OHOH BbrynciieHus. [Ipaswiia Jlonurass.
[EepEMEHHOMN
Monyns 5. Ip1 Haxoxxnenue npon3BoiHON GyHKINH, 2 2 -
JlndpdepeHnnaabHbIe 3a/1aHHBIX SIBHO, HESBHO,
VICUHCIICHUS napamerpuuecku. Jlorapupmudeckoe
(YyHKIIUN OHON muddepeHIpoBaHre
[EepEMEHHOMN
Monyns 5. Jlex 2 [Tonsarue nuddepennmana GyHKIUN. 2 2 -
JlndpdepeHnnaabHbIe IIpon3BOgHBIE BBICIINX MOPSIKOB.
VICUHCIICHUS JuddepeHnnansl BBICIINUX MOPSIKOB.
(yHKIIMHN OHON
[EPEMEHHOMN
Monyns 5. Ilp 2 HaxoxzaeHue BTOpoi U BbIIIE 2 2 -
JlndpdepeHnnaabHbIg MIPOU3BOJIHBIX (PYHKIIHM, 3aJaHHBIX SIBHO,
VICUHCIICHUS HESIBHO, MTapaMeTPUYECKH.

(yHKIIUN OHON

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Moayas (pa3aes) | y4eOHOM . CemecTtp baniasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 3 [Ipumenenue nuddepennmana k 2 2 -
Jluddepenunanbuble npuOMMKEHHBIM BhlUMcieHusAM. [IpaBuna
VICUHCIICHUS JlonuTans.
(byHKINN OHOH
repeMeHHON
Monyib 5. Ip 3 Brrauciienue GpyHKIUi ¢ TOMOIIBIO 2 2 -
JluddepeHnmranbHbIe nuddepennran. Berauciienue npeaenos,
VICUHCIICHUS UCTIONB3Ys mpaBwmiia Jlomurans.
(b YHKIIUN OHON
[IEPEMEHHOMN
Monys 5. Jlek 4 HccnenoBanne QyHKIMA IPU TOMOIIN 2 2 -
JlndpdepeHnnaabHbIe IIPOU3BOJHOM.
VICUHCIICHUS
(yHKIIUN OHON
[EepEMEHHOMN
Monynb 5. IIp 4 KonTponbnas padota 1 no teme 2 2 25 - KonTpomasHas pabora 1
JlnddepenunanbHble "IuddepeHnnanbHbIe HCUUCTIEHUS 10 TeEMeE
VICUUCIICHUS (GyHKIIMHM OJHOU NepeMeHHOI" " TuddepenumanbHble
(byHKINN OHOMN MCUUCIIEHUS QYHKIIUN
[EPEMEHHOMN OJIHOM IEpEMEHHOM"
Momyns 6. Jlex 5 [Tonsitue ®HII. YacTHble Npon3BOAHBIE 2 2 -
DyHKIUU U u¢depeHranbl NepBoro nopsaKa
HECKOJBKUX
MepEeMEHHbIX
Monys 6. Cp OYHKIMH HECKOJIBKUX MTEPEMEHHBIX. 2 28 -
DyHKIUU [TpousBonHbie U tuddepeHra.
HECKOJBKUX [TpuGnmKEHHBIC BEIYUCIICHHUS.

MEPCMCHHBIX

KacarenpHas u HOpMaJlb.




DopMBbI TEKYLLET0

WHTETpall

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp baniasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 6. IIp 5 YacTHbIC TPOU3BOIHBIE U 2 2 -
DOyHKIIUU g depeHIraITBI IEPBOTO MOPSIIKA.
HECKOJIbKUX HuddepenurpoBane HeIBHON
[EPEMEHHBIX byHKINH.
Mogyns 6. Jlex 6 [TpousBoHbIe U AU HEepeHIInATBI 2 2 -
DOyHKIUU BeIcIIUX TTopsaakoB @HII
HECKOJIbKUX
MEePEeMEHHBIX
Monyis 6. IIp 6 [IpousBoaubie Boicux nopsiakos GHII. 2 2 -
DyHKIMH [Tpumenenue nonuoro auddepenimana K
HECKOJIbKUX NPUOIVKEHHBIM BBIYHCIICHUSM
MEepEMEHHBIX
Monyis 6. Jlex 7 KacarenbHast miockocTh 1 HOpMab K 2 2 -
DyHKINUH noBepxHocTu. JkctpemyM OHII,
HECKOJIbKUX HEOOXOUMBIE U IOCTATOYHbIE YCIOBHS.
MepEMEHHBIX
Monyis 6. Ip 7 KonTpomnbHas padota 2 1o Teme 2 2 25 - KonTpomipHas padora 2
DyHKINUH "@YHKIIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIuN
HECKOJIbKUX HECKOJIbKUX
[EPEMEHHBIX nepeMeHHbIX"
Monyns 7. Jlex 8 [ToHsiTHE HEONpPENEIEHHOTO HHTETpaIa. 2 2 -
HeonpenenenHnslii HenocpencrBeHHOE MHTETPUPOBAHUE.
MHTETpaJl. HuTerpupoBanue o 4actiam
OrnpeneneHHbIi




Bun

DopMBbI TEKYLLET0

. HanmeHnoBaHnMe TeM 3aHATHI Oo0bem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM . CemecTtp baniasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 8 Brruncnenne HeonpeaenEéHHbIX 2 2 -
Heonpenenenuslit WHTErPajoB METOAOM
MHTErpall. HEIOCPEICTBEHHOIO UHTErPUPOBAHUS U
OnpeneneHHbli METOJIOM IOABEIEHUS 10T
WHTErpa nuddepennman
Monyis 7. Jlex 9 HuTerpupoBanue TPUrOHOMETPHUUECKHUX 2 2 -
Heonpenenenubii byukuii. UuterpupoBanue
WHTErpal. paIMOHATBHBIX (QYHKIMHN U Jpo0eii
OrnpeneneHHbIi
MHTEerpal
Monyns 7. Cp Heonpenenenublit muHTETpa. 2 27,75 -
Heonpenenenusii Omnpenenennsiit uHTErpai. Mx
MHTErpall. BBIYHCIICHHE METOJaMU MOABEACHUS MO/
OnpeneneHHblit muddepeHnman, noacTaHOBKU, IO
MHTErpa qyacTaM. HecoOCTBEHHBIH HHTErpa.
Mogyns 7. IIp 9 Berunciienye HeonpeneneHHbIX 2 2 -
HeonpenenenHslii MHTETPAJIOB IO YacTIM
MHTErpall.
OrnpeeneHHbI N
MHTErpa
Mopyns 7. Jlex 10 IlonsATHE OIPENEIEHHOTO UHTErpaa. 2 2 -
Heonpenenenusbiit ®opmyna Herorona-JleiOnmiia.
MHTETrpall. HNHuTerpupoBaHue noAaCcTaHOBKOM,
OrnpeneneHHbIi MHTETPUPOBAHUE 110 YACTIM

MHTCTpal




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Moayas (pa3aes) | y4eOHOM . CemecTtp baniasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 10 Brruncnenue onpenenéHHbIX 2 2 -
HeonpeneneHubii UHTETPAJIOB.
MHTErpall.
OrnpeneneHHbIi
MHTErpaj
Monyis 7. Jlex 11 HecoOcTBeHHbIE HHTErpaIbI C 2 2 -
Heonpenenennblit OECKOHEYHBIMU TPEJIeTaMH.
VHTErpall. ['eomeTpryeckue NpuIoKEHUs
OnpeneneHHbli ONpeIeIEHHOTO UHTErpaja
MHTErpa
Mogyns 7. Ip 11 Brruucnenue HecoOCTBEHHOTO 2 2 -
HeonpeneneHHbiin UHTerpajna. Beruucnenue miomanen
WHTErpall. IUIOCKUX (UTYp B I€KaPTOBBIX
OnpeneneHHbIi KoOp/anHaTax. Beruncnenue o6beMoB Tel
MHTErpal 10 TUIOLIA/ISIM NapAJIEIIbHBIX CEYEHUI
Mogyns 7. Jlex 12 dusnuecKue IpUIIoKEHUL 2 2 -
Heonpenenenusii ONPENENEHHOTO UHTErpaa. Berancienue
WHTETpaJl. 00BEMOB TeJ BpallleHusl.
OrnpeeneHHbIi
MHTErpal
Momyns 7. Ip 12 Kontponbnas padora 3 o Teme 2 2 25 - KontponsHas padora 3
HeonpeneneHubiin "HeonpenenéHHplil HHTETpaJl. [10 TEME
VHTETPAll. Onpenenénnbiii nHTErpan’ "Heonpenenénuslit
OnpeneneHHblil WHTETpaJl.
MHTETpall OrnpenenéHHbIin

uHTerpan”




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM . CemecTtp baniasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Teopus |Jlek 13 [ToHsATHE KOMIIEKCHOTO YHCIIa. 2 2 -
byHKIIIH JleicTBHS HAJl KOMIUIEKCHBIMU YUCIAMHU
KOMILJIEKCHOTO
MEePEMEHHOTO
Monyns 8. Teopus |Cp KoMmekcHble ynciia, n1eiicTBUsS Hajl 2 28 -
(b yHKITUT HUMH. OYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO MEPEMEHHOT0. AHATUTHYECKHE (DYHKIIUU.
[IEPEMEHHOI0 YcnoBus Ditnepa-/lanambepa.
Monyis 8. Teopus |IIp 13 JleficTBUS HaJl KOMIJIEKCHBIMU YUCJIAMH. 2 2 -
byHKIIUU Monynb 1 apryMeHT uucia
KOMILIEKCHOTO
MEepPEMEHHOT0
Monyns 8. Teopust |Jlex 14 [TonsTHe QPyHKINN KOMIUIEKCHOTO 2 2 -
byHKINN nepeMeHHoro. [Ipenen u HenmpepbIBHOCTh
KOMILIEKCHOTO ¢yHk1. OCHOBHBIE JIEMEHTapHbIE
MEepPEMEHHOT 0 (GYHKLINU KOMITJIEKCHOTO IIEPEMEHHOTO.
Monyns 8. Teopust |IIp 14 OcCHOBHbIE 3JIEMEHTapHbIe (QYHKIHH 2 2 -
byHKIUN KOMIIJIEKCHOTO IIEPEMEHHOT 0.
KOMIIJIEKCHOTO
MEepPEMEHHOTO
Monyns 8. Teopust |Jlek 15 HuddepenurpoBanue GyHKIHH 2 2 -
byHKIIUU KOMIIJIEKCHOTO IIEPEMEHHOTO.
KOMILJIEKCHOTO
MEePEMEHHOTO
Monyns 8. Teopust |IIp 15 Huddepenunpoanue GyHKINN 2 2 -
b yHKITUU KOMIIJIEKCHOT'O IEPEMEHHOTO0. Y CIIOBUS
KOMIUIEKCHOTO Ditnepa-Jlanambepa. AHAIUTHYECKIE

[IEPEMEHHOTO

byHKIIIN




DopMBbI TEKYLLET0

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM ydeOHBIM MEPOTIPHUSITUSAM, TPEAYCMOTPEHHBIM B Kypce + pe3yJibTaThl UTOrOBOT'O TECTUPOBAHUS ), pa3eaéHHas Ha 2.

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp baniasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)

Monyns 8. Teopust |JIek 16 HNHuTterpupoBanne GyHKIIUN 2 2 -
(b yHKITUU KOMILJIEKCHOT'O TIEPEMEHHOTO
KOMILJIEKCHOTO
MEePEMEHHOTO
Monynsb 8. Teopuss |IIp 16 WuTerpupoBanue GyHKIIUN 2 2 -
byHKINN KOMIUIEKCHOT'O IIEPEMEHHOT0
KOMIIJIEKCHOTO
MEePEMEHHOTO
Monyib 8. Teopus |Jlex 17 Hrorosoe noBTOpeHue 2 2 -
byHKIIUU
KOMILIEKCHOTO
MEePEMEHHOT0
Monyns 8. Teopust |IIp 17 KonTponbnas padota 4 o teme "Teopus 2 2 25 - KonTposabnas pabora 4
byHKIUN (YHKLIMU KOMITJIEKCHOTO IepeMeHHOro" o teMe "Teopus
KOMILIEKCHOTO (yHKIINN KOMITJIEKCHOTO
[IEPEMEHHOTO nepeMeHHoro"

Tecr Hrorosoe tectupoBanue uepe3 LT 2 2 100 - TectupoBanue

A [TpomexyTouHas aTTectanus (3a4€T 1Mo 2 0,25 -

HAKOIUTEIIEHOMY PEHTHHTY)
Hroro: 180 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumuinae "Briciias maremMatuka 2" UCHIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH (NMPUMEHEHHE YYEOHBIX SJIEKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpPETMYECKOI0 OOyUEHHUsS! CTYAEHTOB COCTaBISIOT JIEKLMH, B XOJA€ KOTOPOH
IpenojaBaTesb U3JlaraeéT OCHOBHbIE, HAMOO0JIEE CII0KHBIE MIOHATUS TEMBI, a TAK)KE CBA3aHHbIE C HEN
TEOPETUYECKHE M MPAKTUYECKHE MPOOIeMbl, 1aéT PEKOMEHAALUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOSATEIbHOU PabOThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3yyaeMol nucuumiinHbel "Beiciias matemaruka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
1oJIs, Ha KOTOPBIX JeNaTh IMOMETKH, MNOJYEPKUBAIOIINE OCOOYI0 Ba)XXHOCTh TE€X WM HHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHast paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 3aJaHUI0O U TpH
METOAMYECKOM PYKOBOJICTBE IIPENOIaBaTeNs, HO 0€3 €ro HEMOCPEICTBEHHOTO Y4acTHs.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUThb KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENS .

Ha npakTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y I10J] PyKOBOJICTBOM IIPEIOJaBATEIs.
[TpakTuyeckue 3aHATHSA TOCBSIIEHbl M3YYEHUIO HanOojee BaKHBIX U CIOXKHBIX TeM YydeOHOU
JUCLUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)AbI JTam pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJI0KEHUM M3yd4aeMoro Kypca. ECli CTyIeHT BUAUT HECKOJIBKO ITyTEH PEILLICHHS,
TO OH JIOJDKEH CPaBHUTb HMX M BbIOpaTh caMblii palMOHaNbHBIN. Pemienue 3agau u mpumepos
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10yueHHBIN OTBET clieyeT NpOBEPATh CIIOCO0aMH,
BBITCKAIOIIMMU M3 CyIIEeCTBa JaHHOM 3anaudd. PemieHue 3amay OmpenenéHHOro THUIA HYKHO
MPOJOJKATH 10 MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO H3YYEHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
L[EJIbIO MTPOBEPKU M OLIEHKH 3HaHWW U YMEHUM CTyJEeHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U TaJKETOB.

IIpy NOArOoTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYACHT [JOJDKEH IIOBTOPHO HW3YYHTH
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEIICHUS OCHOBHBIX 3a/lad, PEIMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECEHHBIEC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KontponbHas padota 1 o reme
2 OIlK-1 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM IepeMeHHON "
2 OIK-1 ) KonTponbnas padora 2 o teme )
ODYHKIMH HECKOJIBKUX MEPEMEHHBIX
KonTponbnas padora 3 o teme
2 OIlK-1 "HeonpeneneHnuplii unTErpa.
OnpenenéHHplil UHTErpal
2 OIK-1 KoHntposnbHas pabora 4 o teme "Teopus
(YHKIIMY KOMIJIEKCHOTO TIEPEMEHHOT0"
2 OIIK-1 Bomnpocs! k 3auéty NeNe 1-56
2 OI1K-1 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KourpoJjbHas padora 1 mo reme

" MuddepeHnuaabHbIe HCUYUCTCHUA (PDYHKIMYM OJJHONA nNepeMeHHon""

(naumenosanue oYeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHul

Bapuanr 1

Haiitu nepByto MpoOM3BOAHYIO OT CIAEAYIOIUX (DYHKIIHIA:

1) y= 2x +1+x+x2_
1-x* 1-x+x*"
2) y = X2 sin X + 2x- €0s? X — 2sin X;

3) y = sin 2x- ctgg - COSX;

1
4) y=—">7m;
)Y arctg?v/x
5)y =3x%- Inx—x3;
6)y = (" + 2x +2)*- e,
7)y = (cos x)*"*;
8)y= (Inx)x2+1;

y=COS2 t.

10) x —y = arcsin x —arcsin y;

Bapuanr 2

Haiitu nepByro npou3BOHYIO OT CIEAYIOMINX (PYHKIHUIL:

1) y=vx+/x+¥x;




4

2) y=———,
)Y 3+4cosx
_tgx.,

3) y_?{/?y
1-x°

4) y= ;
arccos X

5)y =log% x4

6) y :1_esin23x X
7) y=(sin x)**%;
8) y=(1+x)"™ ;

9 X =arcsint;
y=+1-t;’
10) X2 —xy+y?=1.

Bapuant 3
HaiiTu epByro Ipou3BOIHYIO OT CIASAYIOMMX (DYHKIINI:

2
1)y=%—£g—mM+x;

2) y=%sin3\/_—§\/sin5x;
3) y = sin(cos?(tg x3));

. X
4) y=_[1—arcsin —;
)y ,/ 2

5

X

5 yv=In ;

)Y X°+2
3X'X3

6) y= ;

)y X+1

7) y=(nx);

8) y=(ctg x)*"*: u

9) {x = ctg(2e‘) _
y=Intge'.

10) cos(xy) = ay;

Bapmuanr 4
HaiiTi nepByto Npon3BOAHYIO OT CIAEAYIOUINX (DYHKINMI:

1
1) y=—2"2 13344
V2 +x?

2)y = (3-2sin x)*%;
tgx—ctgx .

3) y=-21-“9X,

4) y=arcsin®v1-x*;

5) y = In sin?(3+x);
5

6) y=5In5- %;
7) y:(1+x2)arccos X+



8) y=(1+x)*;

x=h(+t?)

y =t—arctgt.’

10) X2In(y?+1)=y; 1) 2y =—1+x%y?

9)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
KonrponbHast pabora 1 BBINONHAETCS CTyJCHTaMH Ha TNPAKTHYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BHINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
MOJIb30BAThCSl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHM, CIpPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOJAMYECKMMU IOCOOUSIMM).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaIKETaMHU.

Kputepun oneHku:

KoHnTtponbhas padota conepxxut 10 3agaHuii, Kaxa0e 3alaHue olleHuBaeTcs B 2,5 Oasa.
2,5 Gaia BBICTABIISETCS CTYACHTY, €CIIU 33JaHKE BBITIOJHEHO B IIOJTHOM 00BEME;

2 Gaiyia BBICTaBISIETCS CTYICHTY, €CIIH 3a/laHue BBIMOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
1,5 Gaya BBICTaBISETCS CTY/ICHTY, €CIIH 3a/IaHUe BBIMTOIHEHO B 00BEMeE 0T 60 % 110 79 %
1 Gann BICTaBIIAETCS CTYEHTY, €CIIM 33JJaHHE BhINOJIIHEHO B 00BEMe 0T 40 % 110 59 %
0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CIIM 3aJJaHKe BBITTOJHEHO B 00bEéMe oT 20 % 10 39 %
0 GanyoB BBICTABISIETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00bEMe Menee 19 %.

7.2.2. KonTpoJbHas pa6oTa 2 no TeMe 'O YHKIMH HECKO0JIbKHX NepeMeHHbIX
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunosble npuMepsbl 3a1aHUM
Bapmuanr 1

1.Haiitu % st GYHKIHIL: Z =+/2Xy+ Yy’ +5
X

2.Haiitu % nns Gynknuit: z =Cos’ (X2 + y2)

3

3. Haiitu st pyHKmu Z =1In (3y2 + ZX).

XZ

4. Haittn 2—2 " S—Z Jutst QyHKIMU arcsin Xyz+2x—3y+4z=0.
X y

. dz _ o xP+y? I T
5. Haittu P ¢ynkunn Z =€ , TIoe X=sIn“t, y=cos-t.
dz dz X
6. Haiitn Y d_y st QyHKIUUA Z = usv? +u2v3, rae U=+/XY | V_g .

7. BBIYMCIUTE IPUOIMKEHHO ¢ TOMOIIBIO0 Juddepeniuana Bpipakenne /8,94 - (1,02)%1.

8. Hammcath ypaBHEHHE KacaTeJIbHOW IUIOCKOCTH W HOPMAd K  TOBEPXHOCTH
2 2 2
X VA
—+y—+—=1 B TOUKE I\/IO(O; 0; 3).
4 4 9

9. Haiitu skcTpeMyMbl GyHKIIUU Z :%X?’ +%y2 —4x+y.
y

10. Haiitn % s QyHKUMN: Z = xe*
X

Bapuanr 2



1.Haiitu %Z( st ynkmmit: Z =+/3X°y+y+1

2.Haiitn % st pyHKUMA: Z = Sinz(x2 + yZ)

0%x
3. Haiitu oY > s Gynkuu Z=In (5X+ y2).
X

4. Hatitn Z—Z u S—Z Ut QYHKITAN arccosxyz—2x2 +2y—322 =0.
X y
2 2 .
5. Haiitm % it GyHkuun £ = IN(X“ +Y°), rme x=sin?, y=C0s?t.
d dz
6. Haiitu d—)z( u @y s QKM Z = udv? +udv3 e U=InX, v=In(2x +3y).

7. Beraucnuth npuOIMKEHHO ¢ TOMOLIbI0 TruddepeHiraia Beipaxenue + 4,04 - (1,00,

8. Hamucate ypaBHEHHME KacaTe€JIbHOM IUIOCKOCTH W HOpPMald K IOBEPXHOCTHU
2 2 2

X oY 1% _1 brouke M,(0;0; 2).
9 9 4

9. Haittn sxcTpeMyMbl yHKImn Z = X° +12y° —12x—48y +64.

y
10. Haiitu % i GyHKIMR: Z = XeX
X

Bapuanr 3
1.Haiitu % st QYHKUHIL: Z = 1/4XYy" — X+ 2
X

2.Haiitu % nnst pynkumii: z = Cos? ZL

y
3. Haiitu i > s GYHKIMH 7=,
0y OxX
., 07 01 2 2
4. Haiitn ™ " v st GyHkouu Z2° +2Yy° —3x—arctgxyz=0 .
X y
5. Haiitu % st QyHKUIMU Z = 3x%+y?, rae x=sin, y=C0st.
d dz
6. Haiitu d_)z( u ay g yHKnun  Z —u?v +u VZ’ rre U=19X Vv =ctgxy,

7. BeIauCIuTh NpUOIMIKEHHO ¢ MOMOIIBI0 T depeHIraia BeIpakeHue /3,98 -(1,03)3%8

8. Hamucate ypaBHeHHME KacaTelbHOM IUJIOCKOCTH W HOpPMald K IOBEPXHOCTU
2 2 2

XY 42 1 prouke M,(0;3,0).
4 9 4

9. HaiiTi skcTpeMyMsl GyHKIun Z = 2X° +3y? —6x+12y+52.

., 0L . 2
10. Haiitu = s GyHKimin: Z = x2e*
X

Bapuant 4

1.Haiitu %Z( st GyHKumin: Z =+/5x*y’ +y -8



2.Haiitu 2 nns gyskmii: z = Cos’ Y
oy 2X
3
3. Haiitu Jyssx

o Uit yHKIMH Z =€
X

4. Haiitu 2—2 u S—Z mns pynkuuu arcctgxyz—3x* —y?+2z=0,
X y

5. Haiitn % U1l QYHKIUA  Z = sin(x? + y2), rae X=sin4t, y:COSZt.
d dz 2
6. Haiitu d—)z( u d_y it QyHKIUKA Z =u?v +u V2, rne U= e , V= e*
4,01
7. Beraucnuth npuOIMKEHHO ¢ TOMOIIBIO AuddepeHIinana BeIpaKeHne (ng)g 16 08)2 .
8. Hamucate ypaBHeHHME KacaTelbHON IUIOCKOCTH W HOpPMald K IOBEPXHOCTHU
2 2 2
X—+y—+z—=1 B TOUKE MO(O; 2 O).
9 4 4
y » 1 3 67
9. Haiitu akcTpeMyMbl QYHKIMH Z =—-2X° + 3 y° +12x -4y - 3
0z
10. Haiitn —- s dpymiunit: 2= (x2 +y?)In(x? +y?)
X

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUSA
KonTponbHast pabota 2 BBINOJHSAETCS CTYACHTaMHU Ha MPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
M0JIb30BAThC OyMa)KHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIUH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Yy4eOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu oneHku:

KonTponbnas pabota cogepxut 10 3ananuii, kaxoe 3a1aHue OlleHUBaeTcs B 2,5 6amna.
2,5 Oaruta BBICTABIISIETCS] CTYICHTY, €CJIH 3a/IJaHHE BHIIOJIHEHO B TTOJTHOM 00bEME;

2 Gajula BBICTABIISETCS CTYJIEHTY, €CIIM 33JJaHHE BBINMOJHEHO B 00bEMe oT 80 % u BhILIIE;
1,5 Ganna BeICTaBIISIETCS CTYJICHTY, €CITU 3aJlaHKe BBITIOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHKe BhINOIHEHO B 00BEMe oT 40 % 1o 59 %
0,5 Gayma BBICTaBISIETCS CTYICHTY, €CJIM 3a1aHUE BRIMTOTHEHO B 00BEéMe oT 20 % 10 39 %
0 GasIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJbHas padora 3 o reme

"HeonpenejaeHHblil nHTErpaj. OnpenejéHublii mHTErpaa’
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHUI

Bapmuanr 1
Haiit HeompeaeleHHbIE MHTETPalbl

1. j(1—2x)3dx

5 xdx
S hr



3. j\/cosx sin xdx

4 J-In:(xdx

dx
5'j2x+3

6. Beraucnute miomans GUrypsl, orpaHuueHHON rpagukamu GyHKIHA Y =~+/X—2, x=6.

7. Beraucnuthb aimuHy ayru KpuBoid r=3sing, 0<¢p<a3.

8. Berunciute 006EM Tesa, 00pa30BaHHOTO BpalleHueM (UTYpbI, OrpaHHYEHHON rpaduKkaMu
byuknuii y=3sinX, y=sin X Bokpyr ocu OX.

9. Haiftu craTHUCTHYECKUH MOMEHT OJHOPOAHON TacTuHKU (p=1), oOrpaHU4YeHHOU

_ |x=3cost
rpadukamMu QGyHKIHIA osint’ y=0 oTtHOCcuTeNbHO ocu OX.
y=231

10. Yemy paBeH myTh, MPOWICHHBI TOYKOH, ABHKYIICHCS MPSIMOJIMHEHHO CO CKOPOCTHIO
v(t)=1+2t (w/c), 3a mepBbie 5 cexyH.

Bapuanr 2
Haiitn HeonpeaeeHHbIE UHTETPalbl

1. j(3x+5)2dx

2. Ix3\/1—x4dx

. .fsin xX/cos? x dx
J-arctg X

S 14 x?

dx
5'st—1

w

SN

dx

x=+/2cost, y =2
y=22sint(y>2)

6. Berurcnuts miomaas GUrypsl, orpaHMueHHOH rpadukaMu GyHKIUH

7. BBIYHCIIUTD JAIMHY TyTH KpUBO# r=2C0S @, 0<p<4.

8. Berunciute 006€M Tena, 00pa30BaHHOTO BpalleHneM (UTYpBI, OTpaHHYEeHHON rpadukaMu
(byHKLUH Y=COS X, Y=C0S X BOKpyr ocu OX.

9. HaifTh CTaTUCTHYECKHM MOMEHT OJHOPOIHON TUIacCTHHKH (p=1), oOrpaHWYeHHOU
rpadukamu Gpyukuuii y=In x, y=2In X otHOCHTENBEHO OCH OX

10. Teno aBMXETCS MPSIMOJNIMHEHHO CO CKOPOCTHIO v(t)=te‘3‘ m/c. HaliTu myTh, pOHI€HHBIN
TEJIOM 32 NIEPBBIE 3 CEKYHBI.

Bapuanr 3
Haiitn HeonpeeeHHbIE UHTETPaIbl

1 Icosxdx
Y 3/sin x

dx
3'sz—l

2
4 J‘xez"X dx




S. jxsin [sz + ”j dx
3

6. BerunciuTs mnoniaas GUrypsl, orpaHHYeHHOH Tpadukamu GpyHkmii y=(x-2)3, y=4x-8.
39

. T T
7. BeIuuciiuTh AMHY Iyrd KpuBod =34, — 5 <p< 5

8. BbIuuCIUTh 00HEM Tella, OrPaHHYEHHOTO TOBEPXHOCTAMU Z=X>+4y?, 7=2,

9. HailiTu cTaTUCTHYECKHMI MOMEHT OJIHOPOJHOW TIIacTUHKH (po=1), oOrpaHWYEHHOU
rpadukamu GyHKIHI Y = X9 —x* , y=0, (0<x<3).

10. Onpenenuth AaBiIeHHE BOJBI HA BEPTUKAIBHBIN MPSIMOYTOJBHBIN I3 C OCHOBAaHUEM
10m u BBICOTOI 6.M. OTIPpEAECTUTH TAK)KE JAaBICHHUE HA HIKHIOIO MOJOBUHY LUTIO3A.

Bapuant 4
Haiitn HeomnpeaeeHHbIE MHTETPalbl

1. I(Zx —5)*dx
J~ x dx
V2 -3x?
sin x dx
ook

J‘ arcsin 2 X

V1-x?
dx
5 |—2
j3—4X
6. Beramcnuth 1iomanps GUrypbl, orpaHudeHHONW rpadukamu GyHKImA Y =X+v9—-X, »=0,
(0=x<3).

2.

w

.b

7. BelUuCIUTh JTMHY JyTH KPUBOH r=1-Sing, —% <p< %

8. Beruucinte 006EM Teta, 00pa30BaHHOTO BpaIlleHHEM (UTYPHI, OTPaHUYCHHON TpaduKamMu
dynxmmit y=- X?+5x, y=0 Bokpyr ocu OX.

9. HaifTu cTaTHCTHYECKUH MOMEHT OJHOPOAHON TacTuHKA (p=1), OrpaHWYEeHHOU
2 2

o X
rpadukamMu QyHKIHI y? +? =1, 0<x<2, 0<y<3 otHocuTensHO ocu OX.
10. Beraucnute paboTy, KOTOPYIO HEOOXOAWMO 3aTpaTHTh, YTOOBI BBIKAYaTh BOIY M3 KOTJIa
nonycgepudeckoit popmsl, umerorero paguyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHIETCS CTYAEHTAMH Ha MPAKTUYECKOM 3aHATHM 12, Ha
BBITNIOJIHEHHE paboThl OTBOAUTCS 2 Yaca. [Ipu BBIOJHEHUU KOHTPOJIBHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMy (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUN, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Yy4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

Kontponbnas padota conepxkut 10 3aganuii, Kaxao0e 3a1anue oleHuBaeTcs B 2,5 Oasa.
2,5 Oasta BBICTABIISIETCS CTYICHTY, €CJIH 3aJJaHHE BBIMOJIHEHO B MTOJHOM 00bEME;

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIM 3aJJaHue BBITTOJTHEHO B 00bEMe 0T 80 % 1 BhIIIIE;
1,5 6ania BeICTaBIIACTCS CTYIIEHTY, €CIIM 33JJaHUE BBINOJIHEHO B 00bEMe oT 60 % 10 79 %
1 6ann BbICTaBIISIETCS CTYIEHTY, €CJIH 3a/laHue BHIMOIHEHO B 00bEMe oT 40 % 10 59 %



0,5 6ama BeICTaBIIACTCS CTYJCHTY, €CITU 3aJjaHke BBITIOMHEHO B 00béMe oT 20 % 10 39 %
(0 6ayI0B BBICTABIIICTCS CTYJEHTY, €CIIU 33JIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi pyHKIHHA KOMIJIEKCHOI'0 IEPEeMEHHOro""
(Haumenosanue OYeHOUHO20 cPeOCcmsa)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
1. Jlausl 1Ba KOMIUTeKCHBIX uncna Z; =—4—1, Z, =4 —1. TpeGyercs:

a) 3arMcarh 3TH YKClia B TPHTOHOMETPHUYECKON M MTOKa3aTeNIbHOU (opMax;
0) n300pa3uTh UX HA KOMIUICKCHOW TIOCKOCTH;

o Z . "
B) BBIIIOJIHUTD CIICAYIONINE NSHCTBUS: Z1+ Z2, Z1-22, Z1-Z2, -, (4—4i)° X4-4i.
z
2

(T
2. IlpexncraButs B anredbpandeckoi Gpopme SN 2 +2i

3. BoccTaHOBUTH aHAIUTUYECKYIO (DYHKIUIO f(Z) 10 M3BECTHOM ACHCTBUTEIBHOU YaCTU
u(x; y)=x2 - y? + X u snauenmo f(0)=0.
4. Haiiti mpousBoanyto ¢yukiuu f (z) = ctg z.

5. Beruucnure J Imzdz, rne L - xyra mapa6omsr y = 2x* ot Toukm 0 10 Touku 1+ 2i .
L

Bapmuanr 2

1. JIaHbl 1Ba KOMILJICKCHBIX uKcia Z1=-4+2i, 2o=2+4i. Tpebyercs:

a) 3amKcaTh 3TH YMCIIAa B TPUTOHOMETPUYECKOH U ITOKa3aTeIbHON GopMax;
0) 1300pa3uTh UX HA KOMILJIEKCHOU TIJIOCKOCTH;

o YA . n
B) BBIIIOJIHUTD CICAYIONINE NSHCTBUS: Z1+ 22, Z1-22, Z1-22, =, (-4—41)° 3Y-4-4i;
z
2

T .
2. IlpexncraButs B anredpandeckoit Gpopme COS 5 +2i

3. BocCTaHOBUTH aHATMTHUYECKYIO (YHKIHUIO f(Z) M0 WM3BECTHOW JCHCTBUTENBHON YacTh
u(x;y)=x* —3xy? +1 u snavenmo f(0)=1.
4. Haiitu npousBoanyio pyrkiuu f (z) = ¥

5. Beruncnurts _[Re 2dz , 7ie L - oTpe30k npsMoit OT TOYKH -1 10 TOUKH |.
L

Bapuanr 3

1. JlaHbl 1Ba KOMIICKCHBIX uKcia Z1= 1 + 4 i, 2= 4 - i. TpeOyercs:

a) 3amKcaTh ATH YMCIIAa B TPUTOHOMETPHYECKOH U ITOKa3aTelbHOU (popMax;
0) 1300pa3uTh NX HA KOMILJIEKCHOU TIJIOCKOCTH;

. z : -
B) BBIIOJHATH CIEAYIOIIME AEHCTBIS: 21+ 22, Z1-22,21-22, ~+, (-3-31i)° 3/-3-3i;
ZZ

2. IpencraBuTh B anrebpandeckoil popme Ln(l + i).



3. BOCCTaHOBHUTH aHAIMTUYECKYIO (QyHKIUIO | (Z) [0 U3BECTHOW IEHUCTBUTEIILHOW YacTH
u(x;y)=y - 2xy u suauermo f(0)=0.
4. Haittu nponssoanyto bynkmmu f (z) = 2°

2 .
5. Berauciurs j|Z| dz, rme L - 0Tpe30K mpsmMoit ot Touku 0 10 Touku 141,
L

Bapuant 4
1. Jlaubl ABa KOMIUIEKCHBIX uncia Z1=9+ 51, 22=5-9I. Tpedyercs:
a) 3armMcarh 3TH YKCclia B TPHTOHOMETPHUYECKON M ITOKa3aTeNIbHOU (opMax;
0) M300pa3uTh UX HA KOMIUIEKCHOU TIJIOCKOCTH;
VA . -
, (3-3i)°, 33-3i;

iy

B) BBINIOJIHUTD CICAYIOIINE NCUCTBUS: 21+ Z2, Z1- 22, Z1- 22,

™ |

2

2. TpencraButh B anredpanyeckoit popme 1% .

3. BoOCCTaHOBUTH aHAJIUTHYCCKYIO (HYHKIIHIO f(Z) M0 W3BECTHOW MHHMOH dYacTH
V(X; y): X* —y® +2X+1 u 3HaveHuIO f(O)zi :

4. Haiitu ipomssoanyto pynkmuu f (2) = 2% ?

5. Beruncauts _[|m 207 | ryie L - oTpe3ok mpsMoit OT TOUKH i 10 TOuKH 3.
L

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHUSA
KontponbHast pabora 4 BBINOJHSETCA CTYAEHTAMH Ha HPAKTUYECKOM 3aHATHM 17, Ha
BBITNIOJIHEHHE Pa0OThI OTBOAUTCS 2 4aca. [Ipu BBIIIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOT'YT
HOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(OpMalMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKUX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMH, Y4eOHO-METOAMYECKUMH MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KonTponbHas paboTa cogepkuT 5 3aaHuii, KaXkKa0e 3aJjaHie OLEHUBAETCsI B 5 OAJLIOB.
5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;

4 Gansa BBICTaBISETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINOJHEHO B 00bEMe 0T 80 % U BhILIE;
3 OaJuta BBICTABIISIETCS CTY/IEHTY, €CIIH 3aJlaHie BBINOIHEHO B 00bEMe oT 60 % 110 79 %
2 OaJuta BBICTABIISICTCS CTYJICHTY, €CIIH 33JJaHHE BHITOIHEHO B 00BEMe oT 40 % 1mo 59 %
1 Gasn BbICTaBIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOIHEHO B 00bEMe oT 20 % 1o 39 %
0 GanyioB BBICTABISIETCS CTY/ACHTY, €CJIM 3a/laHl€ BHINOIHEHO B 00bEMe Menee 19 %.

7.2.5. UTOoroBoe TeCTHPOBAHUE

(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUI

Mogayas 5. Iuddepenunaibubie ucunciaeHns: (yHKIMUA OJHOM NepeMeHHOH
o 4 i
1. Haiimure Y, ecim y = (cos x)*"%....

sinx

1.y =(cos)*™( In cos x —sin x tgx) 2.y =(cos)™™(cos x In cos x —sin x tgx)

sinx

3. y' =(cos)*™(cos x In cos x + sin x tgx) 4. y" =cosxIn cos x —sin x tgx

[\S)

. [IponsBonHas GyHkiuu Yy = atctgx—_i paBHa ...
X+




2 3 4
1 1 (x+1) Xt +1
x* +1 3[—"52*1) 2ix2+-]j x* -1

3. IlpousBogHast BTOpOro nopsiaka GyHKuuu Yy = Sin(4X2 —1) paBHa ...

S[cos[—'lxg - 1) —8x? sin[—'l::fcE - 1))

A4

S(cos(—'lxg - 1J+ 8x° 5iﬂ(4x2 - 1]]

chos[—'lxz - 1)

— 64x? sin[—'l x* - 1)

4. KacatenpHas K rpaduky GpyHKIuu o6pasyer ¢ ochio OX yron, pasusiii 45° B Touxke ...

1

2

3

4

(1:5)

(1;7)

(-111)

(0.5:5)

5. Hakmonnast acumntora rpaduka GyHKIUNA f (X) =x+e 33J1aCTCs YPaBHCHUECM BHJA ...

1 2 3 4
y =X, Ipu y=-X, npu y=X, npu y=-X, npu
X —> 00 X —> 00 X ——00 X —>—00
6. Iuddepennman GpyHKuu y =45 paBeH ...
1 2 3 4
4% F1n4-(2x- 4*‘“[2:.;—1}& 42 x) 2 na- (2
In4 -

7. MarepuanbHasi TOYKa JBUKETCS MPAMOJIMHEMHO MO 3aKOHy. Toraa yCKOpeHHE TOYKH B

MOMEHT BPEMEHH PaBHO ...
OrtBeT:
8. [IpousBogHas ¢ y 2X+5 paBHa
. U3BOJHAA QPYHKIUU Y = ———— BHAQ ...
VX2 =2X+2
1 2 3 4
[:H—zwz)’ [xi_gﬁﬂ’ r-1 [xz-h’fl’r

9. YpaBHeHHe KacaTelnbHOW K rpaduky (QyHKIUU f(X)z—X3 +3x* —2X+1 B ero Touke ¢
abcrmccoit X, =2 HMeeT BUL ...

1 2 3 4
y=-2xt5 y=-2x-3 v=2x+5 y=2x-3
x=2sin’t
10. (I)YHKI_II/ISI 3alaHa B IMapaMCTPUYCCKOM BUIC . Tor,ua IpoOn3BOJAHAsA TICPBOI'0
y =6c0s’t
nopsiika GYHKIUK 110 IEPEMEHHOM X WMeEET BHUJI ...
1 2 3 4
9 9 2 2
— 5 cost 5 cost - 9cos’ ¢
2 2 Ocost 2sint




1
11. Haumensbiee 3HadeHue GyHkiuu f (X) = > X+ COS X Ha OTpe3Ke [% ; 7Z:| PaBHO ...

1 2 3 4
Sz _ 3 Ty i z
12 2 2 4 2

1
12. BeprukanbpHas acuMITora rpadpuka GyHKIUU f(x) =X -eX*¥4 samaercs ypaBHEHUEM

BHUaA ...
1 2 3 4
x=1 x=-4 x=4 x=0
13. Ipoussoanas Gpyukuuu X°—xy +y*=1 papna ...
1 2 3 4
y/:2X—y y = X—y y/=2X+y y/=2X—y
X—2y X—2y X—2y X+2y
X=tgt;
14. ®Oynkuus 3ajaHa B MapaMETPUUYECKOM BHUJE B 1 . Torma mpousBomHas BTOPOro
cost’
nopsiika QYHKIMH 10 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
y'=cos’t y'=cos’t y'=cos ?t y'=cos’t
ctgx-1

15.Berauciure, ucmosb3yst npasuio Jlomurams [im —
x-% SIN4x
4

Ortser:

Moayab 6. @YyHKIIUN HECKOJIbKHUX MepeMeHHbIX

ou
1. YactHas npou3BoIHAS o (GYHKIUM UMEET BT ...
X

1 2 3 4

2
2:{}-‘3 +z 3:{‘}-‘3 3

2
—2vz+ xX—y° 2xy” +2+38

2
2. YactHas IMMPOU3BOJHAA BTOPOI'O MOpAAKa ? (I)YHKI_[I/II/I UMECT BU] ...
X

1 2 3 4
2 _xy+ 2 _my+l r [y — 2 _xv—
}!"el:l 1 XTe’ x}![\x}! + lkl:‘- 1 }.-‘-E::J‘.:l 1
oz y
3. YacTHast mpon3BOIHAS 5 (GyHKIIUM Z = arcCOS— UMeEeT BU[ ...
X

1 2

1 1
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2

4. YacTHas npou3BOHAasi BTOPOIrO NOpsIKa W ¢byHKIMH Z = In(2x + 3y) UMEET BU]L

1

2

3

4

o

_;I_

6

1

5. Ilonnbiit muddepennman pynxkmmn z =4

x2-3xy

HUMCECT BU] ...

dz =4 714 ((2x - 3y)dx - 3x

dz = 4% 7 (23 = 3y v — 3xay)

dz = -4 7 1n 4 (3xdx — (2x - 3)

dz =4 77 1n 4 - (dx + dv)

6. YactHast mpou3BOgHAS % byHKIMYU Z = COS(ZX —3xy) MeeT BUJ ...

3xsin(2x —3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xy)

—(2x - 3xy)sin(2x — 3xy)

z
7. YacTHast mpou3BOAHAS 2— , QYHKIMH Z =+/2Xy+Y* +5 umeer BUJ ...
X

1

2

3

4

X

\2Xy+y® +5

2y

\2Xy+y® +5

y

\2Xy+y® +5

y

2./2Xxy+y® +5

8. HactHas mpou3BOJHASI BTOPOTO MOPSIKA

2

OYyOX

2
byHKIMU Z = (X2 + y2) MMEET BU/I..

1

2

3

4

12x° +4y?

Ax* +12y?

8xy

4x

2

0°z > 2
9. YactHas mpou3BOIHASI BTOPOTO MOPSIKA y Gyakmmu Y =In/X° +y° umeer Bur...

1 2 3 4
y*-xt S S &
o) (') ooy T ey

10. YactHas npou3BOIHAsI BTOPOTO MOPSIKA

2

dynxmum Y =In\x* +y* umeer Buz...

ayox
1 2 3 4

y2 _x2 j 2Xy X2 _yz 2%

(x? +y2f (x2+y?) (2 +y? ) VX +y?

11. YacTHas mpou3BOHAs BTOPOIO MOPSAKA

2

0°2
Y byukipu Y = In X2+ y2 AMeEeT BULL. ..
X

1 |

2

3

4




yz _x2 j 2Xy X2 _ yz 2x
(x2 +y2f (x2+y?f (2 +y? ) VX +y?

12. YactHas npou3BoHAs BTOPOTO MOPSIKA

2

0°z
W dyukuan Y =In/x? +y? umeer Bu. ..

1 2 3 4
yz _x? ~ 2Xy X2 _yz X
(x +y?f (= +y?) (¢ +y?) DX+ y?

13. YactHas npou3BoIHAs % ¢byukuuu arcsin xyz+2x -3y +4z =0 umeer Bui. ..
X

. Xy+41-x?y?z*

- yz+/1-x2y?2? ’

oo X 4,1-x*y’z*

- yz+ 21— x2y?7? ’

S o Xy — 4,1+ x*y*z*

- yz— 2,1+ X2y?7? ’

J - Xy+4,/1-x*y*z*

yz+ 21— X*y?2? '

14. YacTHas mpou3BOHAS % bynkumn arcsin xyz+ 2xX —3y +4z =0 umeer BuI. ..

!

_ L Xy+4 1+ Xy’

Xz 3\[1+ X2y?7?

oo Xy 41— x*y?z?

xZ—3,/1- X?y?z?

i
y

L Xy+4 1+ Xy’

Xz 31+ X2y?7?

XY 4./1-x?y?*z°

y

- X2 31— X’y?2’

du
15. YactHas mpousBogHas E byHKIIMHM U = In(x2 + yz), 20e x=t, y= t? umeer BuI...

1 2 3 4
201+ 212 In(t° ). 6t° 1 2t +12
t{L+1t2 th+t° t(L+t?

Moayas 7.
HeonpenejieHHbIi HHTErpal.
Jx-2f
1. MHuo)ecTBO nepBooOpasHbix GpyHkiuu | (X) = HMEET BUJ ...

X

£ —8+/x + 4ln|x|+ C

t+8J/x +4h|d+C

x—4-fx +4hfx+C

x+§Jx_3+4h|x|+C

2. MHO€eCTBO IEpBOOOPA3HBIX (PYHKIIUU f(X)

_arccos’” 2x

-4y

UMECT BU] ...

1 | 2 |

3 4




— Zarccos® 2x ~arccos” 2x+ — Zarccos® 2x ~arceos® 2x +
6 6 3 3
3. MHO»XeCTBO NIEpBOOOPa3HBIX (DYHKIIMK UMEET BUJT ...
1 2 3 4
’ ’ * x?
@m2x-1) Z-@in2x+): S(xln2x-1)+ = (n2x-1)+
4. MHO»XeCTBO IEPBOOOPa3HBIX (PYHKITUH f(X) = o7 6 HMMeEET BH]I ...
X~ —0X
1 2 3 4
1, [3x—2 1, |3x—2 1 3x 1 3x
—In +( —In +d —In +( —In +d
6 3x 3 3x 6 |3x-2 3 |3x-2

X+1
5. MHOXecTBO 1epBoo0pa3ubix Gpyukiuu | (X)— HMMEET BH] ...

1-2x?

—lel—i.x2 +%arcsin J2x+C

1 )
1—2.1:2 + —arcsm x@x-l—C

2 V2 2 22
1 2 1 . 1 7 1 .
—Z1-2x" — ——aresin +/2x +C Z+1-2x" ———aresin 2x+C
2 2 2 J2
6. MHOecTBO NepBo0OpasHbIX GpyHkuuu f (X) = & MMeEET BU/]T
V3+cos® X
1 2 3 4

.
-2+3+cos x

g
23+ cos x +|

.
- ~3+cos x+

A3 +r:-::s2 x+

7. MHOeCTBO 11epBOOOpa3HbIX (PYHKIIMU UMEET BUJ ...

2 2
Exz X —x" +64/x+C gx2ﬁ+xz+6«j§+(ﬁ‘
5 o 2 5 o 2
;x X—x +3NE+C ;x X—x +6NE+C
artg2x
8. MHOecTBO IEpBOOOPA3HBIX PYHKIIUU f(X) = iy UMEET BUJ ...
+4x
1 2 3 4
L 2 L 2 darctg®2x+( 1 2
Earcrg 2x+( 5 arctg” 2x + ( g < Earcfg x+C
9. MHO€eCTBO IEpBOOOPA3HBIX PYHKIIMM HMEET BUJ ...
1 2 3 4
il ul il l
3¢} (x-3)+C e(x-1)+C 3e3(x+3)+C e}(x+1)+C




10. MHO)ecTBO NTepBOOOPa3HBIX (PYHKIIUHA UMEET

BUL ...

1 2 3 4
J6 6 x J6 6 x NG J6 /6 J6
—arctg —arctg - —arctg — - —arectg —
6 3 2 3 ] 3 2 3
11. MHokecTBO IepBOOOPa3HBIX (PYHKIIMU UMEET BU] ...
1 2 3 4
1 : 1 : | 1 : 1 :
—arcsin(3x—1 —arcsin (3x—1 — —aresin (3x — —arcsin (3x
3 9 | 3 9
12. MHOKeCTBO 1epBOOOPa3HBIX (PYHKIIUH f(X) =sin® X-C0S* X mMeer BUL ...
- 1 1 -
“cos’ x——cos’ x+C “cos’ x——cos” x+C
5 3 3 5
3 1 4
—cos” x—cosx+C Eccs x+C
13. MHoecTBO nepBOOOPa3HBIX PYHKIIMH UMEET BUT ...
—w;‘4—x2+3arcsm;+(j‘ ﬂ!4—x2+33rcsm;+(?
4—x? —Sarcsm;+(’j‘ 4-—x° —Sarcsm;+C
X
14. MHOkeCTBO ITIepBOOOPA3HBIX kiun f(X)=— HMeEET BU]I ...
pBOOGPa3HBIX (yn (x) nfie )
1 2 3 4
1 ’ 1 ’ 1 2
Loglasel  leghea)  lehesd)| el
6 6 ' 6 '
15. Cpenu HUKENEPEUHCIICHHBIX BBIPAKEHHI BEIOEPUTE BEPHBIC. ..
a-1
1. Iu“du: U icoa=-1
a-1
2. |—=Ih tg( j +C
cosu 4
du u
3. | —=Injtg—=|+c
-[sin u J 2
4. j au = larcsin —+C
a’-u® a a
5 j du =—Cctgu+c
Jsin?u

OnpenesieHHbIA HHTErPAJI

1. Jlns onpeneneHHOro HHTErpaia CpaBeiInBO PaBEHCTBO ...



' x x
& 3 5 & .3
X X
I dx=10 I I dx
3 9 9
7y cos2x y cos2x s coslx
5 5
' 'y X
—_ —_ _ —+T
6 3 6§ 3 6 3
X X X X
_[ drzz_[ dx _[ _[ dx
2 2 3
_ cos2x _ COSX _cos2x ) cos2x
-— -— -— -—+T
5 5 6
z
2
)
i
2. OnpeseneHHbIil HHTErpa
T
2
1 2 3 4
T 0 T T
| | il
2 2 2

3. Ilnomane ¢urypel, U300pakeHHOW Ha PHCYHKE paBHA

2
y=10-x"

I

:

2
4

3\
1 2 3
38 70 5,10 — 4) 2(10-/10 - 27)
3 3

4. 3HaueHue OIMPEACIICHHOI'O UHTETpajia

3 2
IGZX—X dx
-1

NPpUHAJICIKUT IIPOMEIKYTKY ...

1 2 3 4
i,4e ﬂ,i [‘1@-“1EJ] —i:ﬂ
e’ e e’
5. OnpesieieHHbIA HHTETPpAJl  PABEH ...
1 2 3 4
1 1 1 1
4 6 8 3




6. [Towaaps GUrypsl, OrpaHHYeHHO mapabonoil Y =—X> +4X+5 u ocbio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3

7. @yHKuMsa Y= f(x) 3aJaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsiMoii, au b —
JelictBuTenbHble yncna. Torja BEpHO YTBEPKACHHUE ...

[ £ = f Flodx- j o

5 b+d 45 b
4 a+d 4a a

™ cos /X

8. OmpenencHHBIN HHTETPAI b / X PaBeH ...
9

1

2 3
-3 3 3 2-3

9. Ilmomanp ¢urypsl, H300paXeHHOM Ha pPUCYHKE
paBHa

1 2 3 4
275 5 135 70
6
10. HecoOcTBeHHBII HHTETpAT ...
1 2 3 4
paBeH 3 paBeH - 3 PacXoIUThCS paseH 1




11. TInomans Qurypsi,

paBHa

M300paXeHHOW Ha pHCYHKE

1 2 3
20
6 7 —
3
z
4
12. OnpeneneHHbII HHTETPAT _[ xsin 2xdx paBeH ...
0
1 2 3 4
1 1 2-
— -— 0
4 4 8

13. O6beM Tena, MONYYEHHOTO BpalleHHeM BOKpYr ocu OX KpPUBOJMHEWHOW TparenuH,
v 2
orpaHMueHHOM muHuAMH Y = X°, X=4 paBeH ...

1

2

3

4

60

32

T

4 7

14. O6beM Tena,

> 3 2
orpaHuyeHHOU JUHUAMU Y~ =4X",Y =2 paBeH ...

IMMOJIYYCHHOI'O BpAIICHHUEM BOKPYI' OCH Oy KpHBOJ’IHHCﬁHOfI Tpalcuuu,

1 2 3 4
4 2r 3 T

15. Jlnmua xyru kpuBoit ot toukm O(0;0) 1o Touku B(4;8) pasma ...
1 2 3 4

8 (010 -1)
27" :

E(lwﬁﬂ}
27" :

Svz-1)

Sz )

Moayasb 8. JjieMeHTbI Teopur GyHKIUN KOMILJIEKCHOT0 IIePeMEHHOT0
1.3anucath B TPUrOHOMETPUYECKON popme drcio 3i

o[l -5
(A )(5)

(cosz +isin 7)




T . . T
+3 cos=+isin —
[ 2 2)

2. 3amucarb B TPUTOHOMETPUYECKOi popme unciio (-1)

—CcoSz+isin
T .. T
+ cos| — = [+isin| —=
-5)0(-5)
T . . T
3 cos— +isin —
(oo 10 %)

3.3amucarb B TPUTOHOMETPUYECKOH Gopme uncio 2

+ 3(cos0+isin 0)

{5l 3

(cos0+isin 0)

3[COS£ +isin Zj
2 2

4. Haiiti Ln(1+i)

%i+27rki,kez

e o Tisonkikez
24"y

In2

2
E
4
5.Haiitu Ln(-i)
Titorkikez
2

T . .
——I1+ 7l

+—%i+2ﬂki,kez

n2
2

6.Haittu Ln(-3+4i)

—%i+27zki,keZ



Lot Zitonki kez
2"ty

+In 5—iarctgg+(2k +1)ri, keZ

3
-

4
7.Haiitu sin(i)

8.ITonw3yscek ycnosusimu Komu-Pumana, onpenenuts kakasi U3 CleAyomuX QyHKIUN SBIsSETCS
AHAIUTUYECKOU

+ f(z2)=x2—y? +2xyi
f(z)=y?+ 2xi
f(z)=x2y+xy’i
f(z)=y® —3xi

9.ITonw3ysick yenoBusimu Kommu-PruMana, onpenenuTs Kakas U3 cleayromux QyHKIUI sBiaseTcs
AHAJIUTHYECKOU

f(z)=y*—3xi

f(z)=sin xcosy +icosxsin y
f(z)=(x*+ y2x2)+(x y2 -y

+ f(z):(x3 —3xy2)+(3x2 y—yo)i

10.ITonp3ysce yenaoBusimu Komu-Pumana, onpenenuts kakast U3 cleAyomux GyHKIUN ABIsSeTCs
AHAJIUTUYECKOMN

f(z)=x*+y? —2xyi
f(z)=y? +2xi
f(z)

(

+ £(2)=(C=3xy?)+ (3 y—y°)i

X2y + XY



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
HroroBoe TectupoBaHue mno aucuuiuinHe "Bpiciias marematuka 2" BBICTaBISETCS B
pacniucanuu Ha 17 Henene u mpoxoAuT udepe3 LleHTp TecTUpoBaHHMS B KOMIBIOTEPHOM Kiacce
obmero noctyna. Ha Ttect otBomutcst 1 wac. Ilpu BBIMOMHEHWUU TeCTa CTYIASHTHI MOTYT
MOJIb30BATHCS TOJIBKO KAJIBKYJISTOpPaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIB30BAHHE KAKUX-JIHOO

CIIPpaBOYHBIX MAaTCPHAIOB, KOHCIICKTOB J'IeKHPIfI N IPaKTUYCCKHUX SaHHTHﬁ, MOOMJIbHBIX YCTpOﬁCTB,
TagaKCTOB.

Kputepun omneHku:

Tect comepxxut 10 3amanuii, kKaxaoe 3aganue oneHuBaetcs B 10 6amos.
10 6amIoB BBICTABIISICTCS CTYJCHTY 3a MIPABIIILHBIN OTBET HA 3a/IaHUE,

0 GayUTOB BBICTABJISCTCS CTY/ACHTY, €CJIM OTBET HA 3a/IaHNUEC HEIPABHIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne B .
ONPOCHI K 3a4€T
n/n P y
1 |darp onpenenenue GyHKIIMU ABYX, TPEX, N IEpeMeHHBIX. [IpuMepsi.

Uro HaspiBalOT 00JacThi0 ompefeneHuss (GYHKIHMM HECKOJbKHUX IepeMeHHbIX. Kak
FeOMETPHUYECKH MOYKHO MPEJICTABUTh 00J1acTh OnpeieneHus GyHKIMU JBYX NepeMeHHbIX. UTo
siBIsieTcs rpaMKoM (QYHKIMM JIBYX IIEPEMEHHBIX U KaK €r0 IOCTPOUTH.

UTo Ha3bIBaeTCS YaCTHBIM IpUupamcHueM H YaCTHOM HpOHBBO,HHOﬁ (I)YHKI_[I/II/I HECKOJIBbKHUX
MCPCMCHHBIX. Kax HaxoJ4AT YaCTHBIC ITPOHU3BOJHBIC. HpI/IMCp

SN

UTo Ha3bIBalOT MOJHBIM MpHUpAIleHueM U MOJHBIM Au(depeHnrnanoM (YHKIMH HECKOIbKHX
nepeMeHHbIX. DopMyna 171l BEIYHUCICHUs IoTHOTo nuddepennunana. Mcmnoap30BaHue MOTHOTO
b depennmana s npubIKeHHBIX Beiuucienui. [lpumep.

JacTHble MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIBKMX NEPEMEHHBIX.

YacTHbIe MPOM3BOAHBIE OT (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 331aHHON HESIBHO.

UacTHEIe IIPOU3BOJHBIC BLICIIHX ITOPAJAKOB @®HII. Cmemannbie IMPOU3BOJHBIC U UX CBOMCTBO.

Jlnddepennmanst Beicimx nopsaxkos OHIT.

OO |01

KacartenbHast IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

UTo Ha3bIBAIOT TOUKONH MakcuMyMa (MMHUMYMa) GYHKIIMN HECKOJIBKUX MepeMeHHbIX. KakoBbI
HEe0OX0IMMBbIE YCIIOBHS CYIIECTBOBAHUS TOUYEK MAaKCUMyMa U MUHUMYMa.

11

JlocTaTouHble YCIIOBHMsI CYIIECTBOBaHMS MHMHHMYMa U MakCUMyMa (yHKIMM JBYX
[IEPEMEHHBIX B CTAIIMOHAPHOM TOYKE.

12

Y cnoBHBIN dkcTpeMyM. MHoxuTenu Jlarpanxka. @ynknuus Jlarpanxka. Kak HallTH yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpa3Has u HeomnpenenaeHHbI nHTerpan ains GyHkuu {(x). Ipumepsl.

14

CBoiicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6n1z1ua HCOMIPCACIICHHBIX HHTCI'PAJIOB.

16

MuTerpupoBanue 3ameHoun rnepeMeHHou. [Ipumep.

17

HHTCFpHpOBaHI/IC 11O 4aCTAM. HpHMep Kakue HWHTCIrpaJibl BBIYUCIAKOTCA 5TUM METOJOM.

18

[Tpocreiimme npobu 1,2,3,4-oro Tuna, uHTErpUpoBanue apoodei 1,2,3 tumna.

19

HTerpupoBaHue paldoOHAIbHBIX (QYHKUUH. (MpeACTaBICHUH HENpPaBUIbLHOW JPOOHO-
palvoHaIbHOM (DYHKIIMK B BHJIE€ CyMMbI MHOTOWIEHA M MPAaBUIBHOHN JPOOHO-pallMOHATBHOM
(GyHKIIMHM; TeopeMa O MPEeACTAaBICHUU MPAaBUIBLHONU JAPOOHO-pallMOHANBLHOW (YHKIUU B BUJE
CYMMBI IPOCTEHIINX poOeii).

20

HTerpupoBaHne TPUTOHOMETPUUYECKUX (DYHKIUH.

21

HTerprpoBaHne HPPAIMOHAIBHBIX (QYHKITHIA.

22

UTo Ha3bIBalOT MHTErPANbHOM CyMMOW (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTH.
[ Ipumep.

23

Uto Takoe OHpCIlCHCHHBIﬁ I/IHTeraH? Kakos ero TCOMCTpI/I‘-ICCKI/Iﬁ CMBICIT?

24

CBOHCTBA ONIPEJICICHHOTO HHTETpaJIa.

25

[Ipon3BoaHAs OT ONpPEEJICHHOTO MHTETpaja Mo BepxHeMmy mpeneny. CBs3b ONMpeneIeHHOTrO
MHTErpajia u NepBooOpa3HON OT NOJMHTErPAIbHON (DYHKIIHH.

26

Dopmyna HeroroHa-JIeliOHuIIa AJI BBIYHCICHHUS] OMPEAEIICHHOTO MHTETpaja U yCIOBUE €€
M CITIOJIB30BaHUA

27

3aMeHa MepEeMEHHON B ONPEICICHHOM UHTErpase.




n/n

Bonpocsl k 3auéry

28

I/IHTerI/IpOBaHI/Ie I10 4aCTsAM B OIIPCACIICHHOM HMHTETpajic

29

Brraucnenue momaneid MIOCKHX (Uryp B MPSMOYrOJbHBIX KOOpAMHATAX C IMOMOINBIO
OIIPEIEICHHOI0 HHTErpasa.

30

Brrancienue jiomazau CCKTopa B HOJIHpHOﬁ CUCTEME KOOpAHAT

31

BpluncieHue JIMHBL 1Y KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPAMHAT.

32

Brrunciaenue oobeMa Tea o IJIomaaiaM MOICPCHYHbIX ceueHHI

33

Brruuciaenue oobeMa Teia BpalllCHUs C IOMOIIBIO OIMPEACTICHHOI'O MHTErpajia

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEUHBbIMU TMpenenamu. Kakue U3 HHUX Ha3bIBAOT
CXOIAIIMMHUCS, Kakue pacxosimumucs? [Ipumepsl.

35

HecoOcTBeHHbIe MHTErpaNbl OT (DYHKIMH, UMEIOLIEH pa3pbiB 2oro poxa. Kakue mHTErpassl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIIUMUCS ?

36

[lpr3Haku CXOOUMOCTH HECOOCTBEHHBIX MHTETpajloB C OECKOHEUHBIMU IIpeleslaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIHIA, MIMEIONNX Pa3phIBBI 20T0 poja

37

Uro Takoe npousBoHas ¢pyHkimu. KakoB ee reoMeTpruecKuil CMBICI.

38

[Ipou3BomHasi CyMMBI, TPOW3BENEHHs, YAaCTHOTO ABYX (yHKuui. [Ipom3BomHas CIIOXHOM
dbyukun. [pumep.

39

Ta6n1z1ua IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (bYHKI_[I/Iﬁ

40

Uro Takoe mupdepenunan ¢pynkuuu. Gopmyna ero Beraucienus. Tadnmuna nuddepeHmanon
OCHOBHBIX. 3JIeMEHTapHbIX ¢yHkuui Hcnosnb3oBanue nuddepeHnuana B MPUOIHKEHHBIX
BbIYMCICHUSIX. [Ipumep.

41

[TpousBonubie u AuddepeHuans BEICHINX MOPSIKOB.

42

HeoOxoauMele M 1OCTaTOUHBIE YCIIOBHS BO3pacTaHus M yObIBaHUS IU(PepeHLupyeMoi
(byHKIHN.

43

Uro Takoe »skcTpeMymbl (min ¥ max) ¢yHkouu. KakoBel HeoO0XOAHMMBIE YCIOBHUS
CYIIECTBOBAHHUS SKCTPEMyMa.

44

I[OCTaTO‘IHBIe YCJIOBUC CYHICCTBOBAHUA min ¥ max.

45

Teopems! Pouis, Jlarpanska, Komm.

46

[ IpaBuna Jlonurans pacKpbITHs HEONIPEAECICHHOCTEN

47

Dopmynsl Teinopa u Maknopena mias GyHKuH f(X) ¥ UX UCTONB30BaHUE AJI BHIYHCICHUMN
BHauYE€HUHN QYHKIMH C 3aJaHHOW TOYHOCTBIO.

48

[ToHsiTME BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (yHkuuu B Touke. Heobxoaumblie u
TOCTaTOYHBIE YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIUU B TOUKE.

49

Touku neperun6ba rpaduka QyHkImu. YcioBrUe CyIeCTBOBAHUS TOUEK Meperunoa.

50

AcuMnToTel Tpaduka ¢yHKIUU. BeprukambHble acumnToThl. [Ipumep. HaxionHbIe
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

51

KoMImiexkcHbie qucia, aJITeraI/I‘-ICCKa}I, TPUTOHOMCTPHUYICCKAA, TIOKA3aTCIIbHAA (1)0pMa 3aliucu

52

I[CflCTBPIH HaJd KOMIIJICKCHBIMH YK CJIaMH

53

KommuiekcHast QyHKIMs IeHCTBUTENBHOTO. JIMHUM HA MIIOCKOCTH KOMIIEKCHOTO TEPEMEHHOTO

54

(DYHKI_II/I}I KOMIIJICKCHOI'O MEPEMCHHOTO. 3HeMeHTapHLIC (bYHKI_II/II/I KOMIIJICKCHOTI'O
MEPEMCHHOT' O

55

[IpousBogHast (YHKIMM KOMIUIEKCHOTO IepeMeHHOro. I[Ipou3BojaHbIE 3JeMEHTapHBIX
(YHKINH KOMIIJIEKCHOTO IEPEMEHHOT0

56

HTerpupoBanne (QyHKIMHM KOMIUIEKCHOTO IepeMeHHOro. MHTerpanbsl OT 3J€MEHTapHBIX

(YHKIMH KOMITJIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu U HOPMbI OLEHKH




dopma

NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
Crynent HaOpan 40 u 6omee
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM yUCOHBIM MEPOIPHUSITHSIM
«3a4TEHO» i POTp ’
peyCMOTPEHHBIM B Kypce +
PE3YNIbTAaThl UTOTOBOTO
N TECTUPOBaHUs), pa3fesi€HHas Ha
3auér (1o 2 p )-p
2 HaKOIUTEILHOMY :
o Crynent Habpan menee 40
pEUTHHTY)

«HE€ 3a4TCHO»

0aJlJIOB, paCCUYNTAHHBIX 110
¢dbopmye: (Cymma 6asioB mo
BCEM yUEOHBIM MEPOTIPUITHSIM,
IPEAYCMOTPEHHBIM B Kypce +
PE3YJIbTAThl UTOTOBOTO

TECTHUPOBAHUs ), pa3JesiéHHas Ha
2.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9BC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0HO- HayHon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnosa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onckas M.H. ®ununosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M»»

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIi. - URL:




Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC

I'. M., Muxanesa M. M. [u
ap.].

nocobue / B. U. benoycosa, I'. M.
Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH

«IPRbooksy




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

—OcHOBBI _BbIcHIel W jauckperHoit martematuku [/ Illybosuy A.A., Knoukos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3manue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JInddepennnansaoe 1 HHTETPaIbHOE HCUUCTECHUS, ()YHKITUH
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIO0 o0ecneYeHu sl

Ne HanmenoBanue 110 KoandecTBoO PexBu3uTHI 10TOBOpA (1aTAa,
n/n JIMLICH3U I HOMep, CPOK JAeHCTBHA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebHas aynutopuss ans  npoBeaeHus | CTOIbl YyYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JIGKIMOHHOTO  THMA.  Y4eOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJT
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHi, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETNOAaBaTeNbCKHA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BbINIOJIHEHUS | (MeJoBas)

KypCOBBbIX paboT). YueOHas ayautopus Jis
MIPOBE/ICHUS] TPYMIIOBBIX U UHAWBUAYATIbHBIX
KOHCYNbTalui. Yd4eOHass ayauTopust IS
MIPOBE/ICHUS 3aHATHIM TEKYIIEro KOHTPOJIS U
npoMexyrouHoi arrecramu. (I'-440).

VYuebnas ayautopuss ans  npoBeaeHus | Ctomsl y4EeHUUYECKHE JIByXMECTHBIE
3aHATUHA  JIGKIMOHHOTO  Tuma. Y4eOHas | (MOHOOJOKH) , CTOJN IPENoAaBaTeIbCKUM,
ayaMToOpusi  JUIs  TPOBEACHUS  3aHATHH | CTYy’ MIPero1aBaTeNbCKUH, JI0CKa
CEMHHApPCKOro Tuna. YuyeOHas ayuTopus Uid | ayAUTOpHAs (MenoBas)

o | KYPCOBOTO  TPOCKTHPOBAHUSA (BBITIOJTHEHUS
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBE/ICHUS TPYMIOBBIX U WUHAWBUAYAIbHBIX
KOHCYNbTallMi. Y4eOHas ayauTopus Jis
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJIS U
npomesxyrounoit arrecraruu (I'-409).

3 [Tomemenne s camoctosTenbHONU padoTsl | CTOMBI YYEHUYECKHE, CTYJIbS
crynentos (I'-401). yuennueckue, [IK ¢ BBIXOIOM B CeTh



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
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