MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b51.0.10.02

(uHoexc oucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

Bricinasg maremaTuka 2

(HaumeHo8aHUe OUCYUNTUHBL)

10 HAIPABJICHUIO TIOJITOTOBKH
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
OnekTpocHabXkeHne

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
O6mas Tpynoemkocts: 5 3E

Pacnpe)lene}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 2

dDopma KOHTPOJIA 3a4ér Hroro
Bua zansaruii
Jlexuun 34 34
JlaGopaTopHble
[IpakTnueckue 34 34
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonTaktHas pabora 68,25 68,25
CamocTosiTenbHas paboTa 111,75 111,75
KonTposnb
Hroro 180 180




Pabouyto mporpamMmy cocTaBuiI:
JIOLIEHT, JTOIEHT, K.1.H. KpsioBa C.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

OtcyTcTBYET

Penienzent

(OondxcHocmy, yueroe 3eanue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuiuinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeGHOro ruiana
HanpasyieHus: noaroroBku 13.03.02 DnexTposHepreTuka U 3NEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIHHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aseaviommii kabeapol "DaekTpocHa0XKEHNUE U DIEKTPOTEXHUKA"

« » 20 I. B.B. Baxauna
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mporokon 3acenanust Ne 2 ot «12» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂBHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPBIE MOTYT MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MATEeMaTHYECKOTO, JIOTMYECKOTO W aJrOPUTMHUYECKOTO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs{ JaHHas JUCHHUIIIIMHA:

" "
Briciiag maremaruka 1",

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHHC ﬂaHHOﬁ AUCHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIEe:

"BeIcias

3H,

MaTr€éMaTuKa

"dusuka",

"TeopeTHUECKHE  OCHOBBI

JJIEKTPOTEXHHUKH".

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

®opmupyeMbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(Kol 1 HAMEHOBAHUE)

HNHaukaTopsl JOCTHKEHUS
KOMIIeTeHIIU I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-3. Cniocoben
MIPUMEHSITh
COOTBETCTBYIOIINI
(dbusuko-
MaTeMaTUYECKU
amnmnapar, METO/IbI
aHanu3a u
MOJIETIUPOBaHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
WCCIIETIOBaHUS TIPU
pelieHnn
npodeccnoHaTbHBIX
3a1a4

OIIK-3.2 ITpumensier
MaTeMaTUYECKUH anmnapar
nuddepeHIaIbHOTO U
MHTETPATBHOTO UCYHUCIICHUS
(GYHKIMH OJTHOM
[IEPEMEHHOMN TEOpUU
(GYHKIIMHA HECKOJIBKUX
MEPEMEHHBIX, TEOPUHU
(GYHKIMI KOMILIEKCHOTO
NEPEMEHHOT 0

3HaTh:

1. OcHOBHblE MOHATUS MaTEMAaTUKH,
METOBI pEIIeHHs 3aJad, a TaKKe HX
OpUIOKEHUsT B  MNpodecCHOHATBHBIX
JTUCIUIIITNHAX, METO/IbI cOOpa aHaIHM3a
1 00paboTKH UH(OPMAITHH.

2. MeTtonpl peleHus MaTeMaTHIECKUX
3aJad4 O YHUCIOBOTO WM JPYroro
TpeOyemoro pesyibTata (rpaduka,
(GhopMyIIbI U T.I1.)

3. OcHoBbl nu¢pdepeHIupoBaHus U
WHTErpUPOBaHUSA (PYHKUMA OIHOU U
HECKOJIbKUX  TIEPEeMEHHBIX, TEOpUHU
(GyYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

YMmerh:
1. Pewars THUIIOBBIE MAaTEMATHUYECKUE

3a7a4uu
2. CaMOCTOATENILHO MaTeMAaTHYECKU
KOPPEKTHO CTaBHTH
€CTeCTBEHHOHAYYHBIC 3aJauu,
MPOBOJIUTH CTPOTHE MaTeMaTHUYCCKHE
paccyXIeHHS.

3. OmnepupoBath  aOCTPaKTHBIMH

00BEKTaMU U KOPPEKTHO HCIIOJIb30BATh
MaTeMaTU4YECKHUE TMOHITHUS CHMBOJIUKY




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHIuKaTOPHI 10CTHKEHUS
KOMIIETEHII NI
(Kox ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

JUISL BBIPDOKEHUS KOJMYECTBEHHBIX U
KaYeCTBEHHBIX OTHOLIEHUI 0OHEKTOB.
4. IlepeBoauTh MH)KEHEPHbIE 3aJ1aUM C
OMMCATEIbHOIO  SI3bIKa Ha  A3BIK
MaTeMaTHUKH, TMPUMEHATH  METOJbI
MaTeMaTUYeCKOTo aHaym3a IE
pellIeHNs NHKEHEPHBIX 3a7a4

5. OmepupoBaTh ¢ KOMILIEKCHBIMH

4lClIaMy, Qg QepeHIpoBaTh
GyHKIMM ~ OTHOH M HECKOJIBKUX
NIEpPEMEHHBIX, KOMILJIEKCHOTO

nepeMeHHoro, AuddepeHuupoBaTb M
UHTErpUpOBaTh  (DYHKIMM  OJHOM
EepEMEHHOMN u byHKIIUN
KOMIUIEKCHOI'O [IEPEMEHHOTO.

Baanern:

1. Metomamu MaTEeMaTHUECCKOTO
OIIMCaHMS THUIIOBBIX 3a7a4 u
MHTEPIPETALUU MOJIy4YEHHOTO
pe3yibTaTa.

2. Cnocobamu HATJISJHOrO
rpaduyecKoro MIPEICTABICHUS
pe3yabTAaTOB UCCIICIOBAHMS.

3. HaBrikamu MIPUMEHEHUS
COBPEMEHHOTO MaTeMaTH4eCKOI0
MHCTPYMEHTApUs JUIS peleHus
MaTeMaTUYECKHX 3a1aq

4, MareMaTH4eCcKOn JIOTHKOMH,
HeoOxomuMol it popMHUpOBaHUS
CYXXKJIEHUA TI0  COOTBETCTBYIOIIHM
1po¢eCCHOHAIBHBIM MTpoOIEeMaM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIst
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
PaGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyib 5. Jlex 1 3aauu, IPUBOJIALINE K IIOHATHUIO 2 2 -
JluddepenunanbHbie IPOM3BOIHOM, MpaBUIIa
MCUHUCIICHUS Qg depeHIpoBaHus GYHKIUU
(byHKIIMN OJTHOU
[IEPEMEHHOMN
Monyib 5. Cp [TpousBoaHbIe GYHKINN SIBHOH, 2 28 -
JluddepenunanbHble HESIBHOM, 3a/laHHOM MMapaMeTpUYECKH.
MCUMCIICHUS Juddepennman, npudIMKeHHBIE
(byHKLHN OJHOM Bbruucienus. [Ipasuna Jlonurans.
[MEPEMEHHOMN
Monyns 5. IIp1l Haxoxnenue npous3BogHoN QyHKIUH, 2 2 -
JluddepenunanbHbIe 3aJJaHHbIX SIBHO, HESIBHO,
MCUMCIICHUS napamerpudecku. Jlorapupmudeckoe
(byHKIIUN OJTHOU muddepeHIpoBaHue
[IEPEMEHHOMN
Monyns 5. Jlex 2 [Tonstue nuddepenumana GyHKIUH. 2 2 -
JluddepenunanbHbIe [Tpon3BoIHBIE BBICIIUX MOPSIKOB.
VMCUUCIICHUS Juddepennnansl BHICIINX TOPSAKOB.
(byHKLIHU OJTHOM
[epEMEHHON
Monyns 5. Ip 2 Haxoxzaenue BTopoit u BbllIe 2 2 -
JluddepennunanbHbie IPOU3BOJIHBIX (PYHKIUH, 3a]JaHHBIX SBHO,
VCUMCIICHUS HESIBHO, ITAPaMETPUUYECKH.

(byHKLINU OJTHOM

MepEMEHHOMN




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyib 5. Jlex 3 [Tpumenenne quddepennnana K 2 2 -
JluddepenunanbHbe npuOIMKEHHBIM BbluucieHusM. [IpaBuna
VCUMCIICHUS Jlonurasns.
(byHKIIUN OTHOU
[IEPEMEHHOMN
Monyns 5. IIp 3 Brruncnenmne QpyHKuuii ¢ TOMOIIbIO 2 2 -
JnddepeHnnanbHbIC muddepeHnman. Berauciienne npeaenos,
MCUHCIICHUS UCIOJb3Yys npaBuia Jlonurans.
(byHKINU OHOM
[IEPEMEHHOMN
Monyib 5. Jlex 4 HccnenoBanue GyHKIHA TPUA TOMOIIN 2 2 -
JluddepenunanbHbe IIPOU3BOTHOM.
VCUMCIICHUS
(byHKLINN OJHOM
[IEPEMEHHOMN
Monyns 5. Ilp 4 KonrtponbHas padora 1 o Teme 2 2 25 - KonTtponbHas padora 1
JnddepeHunanbHble "IuddpepeHuranbHble UCUUCICHUS 10 TEME
VCUUCIICHUS ¢byHKLIMU OHOH epeMeHHOon" " luddepennmanbHbIe
(yHKIIMN OJHOU ycuyKrcIeHus: QyHKIUU
[IEPEMEHHON 0JIHO NepeMeHHOM"
Monyns 6. Jlex 5 [Tonsitue ®HII. YactHble poU3BOAHBIE 2 2 -
DyHKINH U 1uddepeHuansl IepBoro nopsaka
HECKOJIBKUX
MepEMEHHBIX
Monyis 6. Cp @DYHKIIMM HECKOJIBKUX ITEPEMEHHBIX. 2 28 -
DyHKIUN [IpousBoaubie u qudepeHman.
HECKOJIbKUX [TpubinKEHHBIE BHIYMCIICHUS.

[MePEMEHHBIX

KacarenpHast 1 HOpmab.




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyib 6. IIp5 YacTHble IPOU3BOJIHBIE U 2 2 -
DyHKINH b depeHIabl IepBOro Mopsiika.
HECKOJIBKHUX JuddepernupoBaHie HeIBHON
[ePEMEHHBIX GbyHKIHH.
Monyns 6. Jlek 6 [TpousBoaubIe 1 nuddepeHITraIb 2 2 -
DyHKIUU BbICcIINX nopsakoB OHIIT
HECKOJIbKUX
MepPEMEHHBIX
Monyns 6. IIp 6 IIpousBoaubie Bricux nopsakos OHIIL. 2 2 -
DyHKIUN [Tpumenenue nomHoro MU depeHmana K
HECKOJIbKUX NpUOIKEHHBIM BBIYHCIICHUSM
MepEeMEHHBIX
Monyis 6. Jex 7 KacarenpHast IIOCKOCTh U HOpMaJb K 2 2 -
DyHKIUH noBepxHocTu. JkctpemyM OHII,
HECKOJIBKUX HE00XO0/IMMBbIE U JOCTATOUYHbIE YCIOBHUS.
MepeMEHHBIX
Mopyns 6. IIp 7 KonTponbHas pabota 2 o Teme 2 2 25 - KonTponbnas pabota 2
DyHKIHH "@YHKINY HECKOJIBKUX MEPEMEHHBIX " o TeMe "DyHKIun
HECKOJIbKIX HECKOJBKHUX
[IEpEMEHHBIX MepeMeHHbIX "
Mogyns 7. Jlex 8 [ToHsATHE HEOIIPENEIEHHOTO HHTErPaJIa. 2 2 -
Heonpenenennsiit HenocpencrBeHHOE HHTETPUPOBAHKE.
MHTErpaJl. WNHuTerpupoBaHue 1o 4acTsim
OnpeieneHHbIN

MHTCIpal




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Mopyns 7. IIp 8 Brruucnenue HeonpenenéHHbIX 2 2 -
HeonpeneneHnnblii HWHTETPaIOB METOJIOM
MHTETpaJl. HEINOCPEJICTBEHHOTO UHTETPUPOBAHUS U
OnpeneneHHbI METO/I0M MOABEACHUS 110/
WHTETpaT g depeHman
Moayis 7. Jlex 9 HNuTerpupoBanre TpUTOHOMETPUUECKUX 2 2 -
Heonpenenennslit ¢yukuuil. UuTerpupoBanue
MHTErpaJl. paroHanbHBIX PYHKIUN U ApoOeit
OrnpeesieHHbIN
MHTErpajl
Monynsb 7. Cp Heonpenenennslit nuuterpan. 2 27,75 -
Heomnpenenennslit Omnpenenennsiil uarerpan. Mx
MHTETpaJl. BBIUMCJIEHHE METO/IaMU MO/IBEJICHUS 10T
OnpeneneHHbIin g depeHIma, noJICTaHOBKY, 110
VHTETpall yacTsiM. HecoOcTBeHHBIN nHTErpa.
Monyns 7. IIp 9 Boruncnenue HeonpeaenéHHbIX 2 2 -
HeonpenenenHslii WUHTETPAJIOB T10 YacTAM
MHTETpaJl.
OrnpenesneHHbI
MHTETpal
Monyns 7. Jlex 10 [TonsiTHe ompeIeIEHHOTO HHTErpaa. 2 2 -
Heomnpenenenusiii ®opmyna HetoTona-JIeiiOnuma.
VHTETpAall. HHTerpupoBaHue MoACTaHOBKOM,
OnpeeneHHbIin MHTETPUPOBAHUE 10 YACTAM

MHTETpaj




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyisb 7. IIp 10 Boruncnenue onpenenéHHbIX 2 2 -
HeonpeneneHnnblii HMHTETPaJIOB.
MHTErpall.
OrnpeneseHHbII
MHTErpal
Monyns 7. Jlek 11 HecoOcTBeHHBIE MHTETPATIBI C 2 2 -
Heonpenenenuslit 0ECKOHEUHBIMHU ITpEIEIaMH.
MHTETpall. ['eomeTpuyeckue MpUIOKEHUS
OrnpeesieHHbIN OnpeAesEHHOrO HHTErpala
MHTETpal
Monyns 7. Ip 11 Brrauciienre HecoOCTBEHHOTO 2 2 -
Heonpenenennsiit MHTEerpaja. Berauciienue miomanen
MHTErpaJl. IUIOCKUX (UTYP B IEKaPTOBBIX
OrnpeesieHHbIN KOOpAUHATax. Berdncienne 00beMoB Tel
MHTErpajl 0 TUIOUIA/ISIM TapaJIJIeIbHBIX CEUEHUI
Monyns 7. Jlex 12 dusnuecKue MpUiIoKeHUs 2 2 -
Heonpenenennsiit ONpeAeNEHHOTO HHTETpasa. Beruucienue
MHTErpall. 00BEMOB TEJ BpalllCHHUS.
OrnpenesneHHbI
MHTErpajl
Mopyns 7. IIp 12 KonTponbnas pabota 3 o Teme 2 2 25 - KonTponbHas pabota 3
Heonpenenenuslit "Heonpenen€HHbIi nHTErpas. [10 TEME
WHTErPAJL. OnpenenéHubliil uHTErpan” "Heonpenenénuslii
OrnpeneseHHbIN MHTETpall.
MHTETpall OnpenenéHHbIii

uHTerpan'




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monynsb 8. Teopus |Jlek 13 [TonsiTHE KOMILIEKCHOTO YKCIA. 2 2 -
(byHKLIIT JlelicTBus HaJ KOMIUIEKCHBIMU YHCIAMU
KOMILJIEKCHOT'O
[IEPEMEHHOT0
Monyns 8. Teopust |Cp KomruiekcHble uncina, 1eHCTBUS Hal 2 28 -
(byHKIIU HUMH. DYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO [EPEMEHHOT0. AHATTUTUYECKHE (DYHKLIUU.
HEPEMEHHOT0 Ycnosus Ditnepa-Jlanambepa.
Monynsb 8. Teopust |IIp 13 JlericTBHS HaJl KOMILJICKCHBIMH YHCIIaMH. 2 2 -
byHKIIH Monynb 1 apryMeHT 4rcia
KOMILJIEKCHOT'O
MEPEMEHHOTO
Monyns 8. Teopust |Jlek 14 [TonaTne PyHKIUU KOMIUIEKCHOTO 2 2 -
byHKIIIH nepemeHHoro. [Ipenen u HenpepsIBHOCTD
KOMILJIEKCHOT'O ¢ynkuuu. OCHOBHBIE IEMEHTApHbIE
MEPEMEHHOTO (GYHKINY KOMITJIEKCHOTO TIEPEMEHHOTO.
Monyns 8. Teopust |IIp 14 OcHoBHBbIE 3JIeMEHTapHble PYHKIINU 2 2 -
(byHKIIT KOMIIJIEKCHOT'O TIEPEMEHHOT0.
KOMILJIEKCHOTO
[EPEMEHHOTO
Monyns 8. Teopust |Jlek 15 Huddepenunpoanue GyHKINN 2 2 -
byHKIIT KOMIIJIEKCHOT'O TIEPEMEHHOTO.
KOMILIEKCHOTO
EPEMEHHOTO
Monyns 8. Teopust |IIp 15 HuddepenurpoBanue GyHKIHH 2 2 -
byHKIIIN KOMIIJIEKCHOTO IIEPEMEHHOT0. Y CJI0BUS
KOMILJIEKCHOT'O Oiinepa-/lanambepa. AHaTUTHYECKHE

MMEPEMCHHOT'O

byHKIIUA




®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIs
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)

Monyns 8. Teopust |Jlek 16 WuterpupoBanue GpyHKIINH 2 2 -
byHKIIN KOMIUIEKCHOTO TIEPEMEHHOTO
KOMILJIEKCHOT'O
IepPEeMEHHOTO
Monyns 8. Teopust |IIp 16 WuterpupoBanue GpyHKINH 2 2 -
byHKIN KOMIUIEKCHOTO TIEPEMEHHOTO
KOMILJIEKCHOT'O
[IepPEeMEHHOTO
Monynsb 8. Teopust |Jlek 17 HroroBoe nmoBTOpeHME 2 2 -
byHKIUN
KOMIUIEKCHOTO
MEPEMEHHOTO
Monyns 8. Teopust |IIp 17 KontponbHas padora 4 no teme "Teopust 2 2 25 - KonTtponbHas pabora 4
byHKIIIN (GYHKIIMM KOMIIJIEKCHOTO EpEMEHHOro" o reme "Teopus
KOMILJIEKCHOT'O (YHKIIMN KOMITJIEKCHOTO
[EPEMEHHOTO nepeMeHHoro"

Tect Hrorosoe TectupoBanue uepes LT 2 2 100 - TectupoBanue

ITA [TpomesxyTounas arrecranus (3a4€T 1Mo 2 0,25 -

HAKONUTEJIIbHOMY PEHTHHTY)
Hroro: 180 100

Cxema pacyeTra UTOroBOro 6ajjia
(CymMa GayutoB 1o BceM yueOHBIM MEPOTIPHUATHSM, IPEAYCMOTPEHHBIM B Kypce + pe3ysibTaThl UTOTOBOT'O TECTHPOBAHHMSA), pa3/Iei€éHHAs Ha 2.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnummae "Beiciias MmaTemaTuka 2" UCIOIB3YIOTCS

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty TbHOTO 00yUeHus (CoepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IPOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHrpoBaHHoro oO0ydeHus (MpeaiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUMN ydaluxcs).

6. MeToaunuyecKkue YKa3aHusl Mo OCBOCHUIO JUCHUITIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
IpenoaaBaTelb u3jiaraeT OCHOBHbIE, HanOoJIee CI0KHBIC MOHSATHUS TEMBI, & TAK)KE CBA3aHHbBIE C HEMl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbI, TaET peKOMEHAAMH Uil NPAKTHUYECKOIO 3aHATUS U
YKa3aHUA JUIsS BHITIOJTHEHUS] CAMOCTOATEIbHONU PaboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
u3ydaeMoi nuciuruinHbl "Beicmas matemaruka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
MoJis, Ha KOTOPBIX JeNnaTh MOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTeNsi, HO 0€3 ero HeMoCPEICTBEHHOTO Y4acTHs.

B mpornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha mpakTudeckux 3aHATHSX CTYIEHTHI pELIAtOT 3aJa4 10J PYKOBOJACTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyYEHUIO Hauloyiee Ba)KHBIX U CIOKHBIX TeM Yy4deOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3yUYEHHOI0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBJISETCS YMEHUE pelaTh 3ajjaud Ha MPOWIEHHBIN
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pEUIeHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUI n3yyaeMoro kypca. Eciiu cTyieHT BUAUT HECKOJIBKO MyTeH petieHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIBbHBINA. Pemenue 3aqay 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cienyeT NpoBepATh Cloco0aMH, BHITEKAIOIIUMH U3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

1o 3aBepiIeHNIO N3YyUEHUsI MOAYIIS IIPETIOAaBaTelNb IPOBOJUT KOHTPOJIbHYIO PaboTy C LIEbI0
NPOBEPKH U OLIEHKU 3HAHUM U yMEHUH CTYIEHTOB. 3aJaHHsl KOHTPOJIbHOW pabOThl JOJDKHBI OBITH
BBITNIOJTHEHBI aKKYPATHO, NOCJIE0BATEIbHO, 000CHOBAHNE PEILIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. lIpu BBINOJHEHWH KOHTPOJIBHBIX pabOT HE JIOMYyCKaeTcs HMCIOJIb30BaHHE MOOMIIbHBIX
YCTPOMCTB U Tr'aJI’)KETOB.

IIpy NOArOoTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIIEKTBI JIEKIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, IPOCMOTPETH
pELIEHUsT OCHOBHBIX 3a]a4, PELIEHHBIX CAMOCTOSITEIBbHO M HA MPAKTUUYECKUX 3aHATHSX, & TaKXKe
COCTaBUTh NTMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp

Kona koHTpOIMpyemMoii KoMIeTeHIH U
(MJ1M ee 4aCTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

Konrponbnas padora 1 o Teme

2 OIIK-3.2 "MuddepeHnranbHbIe HCUUCTCHUS

(GYHKIMK OJTHON MepEeMEHHOM"

KoHntposbHas padota 2 o Teme

2 OIIK-3.2 " "
ODYHKIMH HECKOJIBKUX MEPEMEHHBIX
KontposbHas padota 3 o teme
2 OIIK-3.2 "HeonpeneneHHblil UHTErpal.
OnpenenéHHbI HHTETpAT

9 OITK-3.2 KonTponbnas padora 4 1o reme "TeopH:I
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO

2 OI1K-3.2 Bonpocer k 3auéry NeNe 1-56

2 OIIK-3.2 Hrorosoe tecruposanue yepes LT

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KourpoabHas padora 1 mo reme

" Inddepennuanbubie ncuncaeHus GYHKIINM OAHON NepeMeHHOoMH "

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

Bapmuanr 1

HaiiTu nepByto npou3BOJHYIO OT CAEAYIOIUX (PYHKIIMMA:
1) y= 2x +1+x+x2 _

1-x* 1-x+x*'

2) y = x% sin X + 2x-€0s? X — 2sin X;

3) y = sin 2x- ctg% - COSX;

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

8)y= (In X)X2+l;
9) {x:tgt; :

y:0052 t.

10) x —y = arcsin x — arcsin y;

Bapmuanr 2
Haiitu mepByro mpou3BOIHYIO OT CIASAYIOMIMX (DYHKITHI:

1) y=\/x+\/§+3{/§ ;




4

2) y=r—"7—"7—;
)Y 3+4cos X
_tgx .

3) y_%/?1
1-x?

4) y= ;
arccos X

5)y = log® x*

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

) X = arcsin t;
y=v1-t?;
10) x% —xy+y*=1.

Bapuanr 3
HaiiTi nepByro NpOU3BOAHYIO OT CIEAYIOIINX ()YHKIHIA:

2
1) y:%—xa)—x»\/ljtx;

2) y:%sine’\/_—%\/sinsx;
3) y = sin(cos?(tg x3));

4) y :Jl—arcsin % X

5

X
2 y=in X +2
3X.X3

o) y= x+1 !

7) y=(nx)";

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

9) x:ctg(ZeI);
y =Intge'.

10) cos(xy) = ay;

Bapmuanr 4
Haiitu nepByro npou3BOAHYIO OT CIEAYIOMINX (PYHKIUI:

+1
1) y=—"= +33+5%;
N2+ x?

2)y = (3 - 2sin x)*;
tgx —ctgx .

3) y=—"9%.

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=In (1+ tz) _
y=t—arctgt.’

10) X2In(y?>+1)=y; 1) 2y =—1+x%y?

9)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSAETCS CTYyJEHTaMH Ha IPAKTUYECKOM 3aHATUM 4, Ha
BBINOJIHEHHE pabOThl OTBOAMTCS 2 yaca. [Ipu BHIOJHEHNH KOHTPOJIBHON pabOThI CTYAEHTHI MOTYT
I0JIb30BAaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManMM (KOHCIEKTaMH JIEKUUH M MPaKTHYECKHX
3aHATUH, CHPAaBOYHBIMH MaTepUalaMH, YYEOHHKaMH, YYeOHO-METOAMUYECKUMH IOCOOUSMHU).
3arpelnieHo MoiIb30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U TaKETAMHU.

Kpurepum oueHku:

Konrtponsnas padora cogepxut 10 3ananmii, kaxmoe 3ajanue oneHuBaercs B 2,5 6ana.
2,5 Oanna BBICTABISETCS CTYACHTY, €CIU 33J]aHKE BBHITIOJHEHO B IMOJHOM 00BEME;

2 Gajuta BBICTABIISACTCS CTYJEHTY, €CIIH 33JJaHHE BBITIOJIHEHO B 00BbEMe oT 80 % u BHIIIE;
1,5 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/1aHue BBIMOIHEHO B 00BEMe 0T 60 % 110 79 %
1 Gas BBICTABISIETCS CTYICHTY, €CJIH 3a/IaHUe BHIMTOITHEHO B 00BEMe oT 40 % 10 59 %
0,5 Gaina BbICTABISIETCS CTYACHTY, €CIIM 3a/laHue BhINOIHEHO B 00bEMe oT 20 % 110 39 %
0 GayTOB BBICTABIISIETCS CTY/ICHTY, €CIIH 3a/IaHNE BHIMTOJTHEHO B 00bEMe Meree 19 %.

7.2.2. KonTpoJabHas padora 2 no reme ""@VHKINH HECKOJbLKHUX NNePeMEHHbBIX "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHu
Bapuanr 1
1. Haiitu ? 1 GYHKIWMA: Z =+/2XY+Y* +5
X
. OX N 2(y2 | 1,2
2.Haiitn Fv st pyaknui: Z=Cos (X" + Yy
y

3
3. Haiitu 858)(2 st pyHKIMA Z = In (Sy2 + ZX).
X

4. Haiitu % u Z—Z i GyHKIuuU arcsin Xyz+2x—3y+4z =0.
X y

. dz o ox24y? T
5. Haiitn p st yakuun  Z =€ , TIae X=sIn“t, y=cos-t.

. dz dz 2 2 _ _X
6. Hatitu — w —— ana pysakmuu Z =u®v? +u Vs,rzle U=yXy,K6 vV=—,
dx — dy y
7. BBIUMCINTB IPUOIMKEHHO ¢ TOMOIIBIO AU hepeHIana BRpaKeHne /8,94 - (1,02)%7.
XZ y2 22
8. HanmucaTp ypaBHEHHE KacaTeJIbHON IUIOCKOCTH M HOPMAJIH K IOBEPXHOCTH v + ”y + ry =1

B Touke M 0(O; 0; 3) )

9. Haiitu 3KkcTpeMyMbl QYHKIUU Z = % x* + % y>—4x+y.

y
Z [

10. Haiitn 2— st QYHKIUN: Z = Xe*
X



Bapuanr 2
1. Haiitn ? s GyHKumit: Z =+/3x°y+y+1
X

2.Haiitu % s QyHKOUN: Z = Sinz(x2 + y2)

3
8);2 st pyHKIMA Z = In (5X+ yz).

3. Haiitu
. 0z 0z 2 2
4. Hatitu 6_ u 6_ U QyHKIMK arccos Xxyz —2x° +2y—-3z° =0.
X y

5. Haiitu % st pyakoun 2 = |n(X2 + y2) . TIIe X=sin4t, y:COSZt.

6. Haiitu % u :—; st QyHKIMn Z = u?v? +u®v® e Uu=Inx, v=In(2x+3y),

7. BerauciuTh npuOIMKEHHO € IIOMOIIBIO TUuddepeHiinaia BhpaKeHue W -(1L,01)%9

8. Hanmcarb ypaBHEHHE KacaTEIbHOM IOCKOCTH M HOPMAJIU K TIOBEPXHOCTH —2 + yEZ + é =1

B Touke M, (0; 0;2).

9. HaiiTi 5kcTpeMyMsl GyHKIMH Z = X° +12y? ~12x - 48y +64 .

y

10. Haiitu Z—Z st QyHKIUAK: Z = Xe*
X

Bapuanr 3
1. Haiitu % s GYHKIMIA: Z = A/ 4XYy? — X+ 2
X
2.Haiitu x ans Gynkiumit: z = Cos? X
oy 2y
3
e«/;+2y .

0
3. Haiitn 181 KIUA Z =
ayax? M oy
. 0z 01 2 2
4. Haiitn ™ u 3 st GpyHknuu Z° +2y° —3x—arctgxyz=0.
X y

o dz .
5. Haittu — nnist QyHkuun Z = 3\/X2 + y2 , THe X=S|n2t, y:COSZt.

dt
d dz
6. Haiitu d_)z( 51 d_y s GyHKIMKU Z = uv +u Vz,rﬂe u =th, Vv =Ctgxy.

3,98
7. BerauciuTh PHOIMKEHHO ¢ IOMOIIBI0 quddepenirana Bepaxkenue /3,98 - (1,03)™7°
2 y2 7 2
8. Hamncath ypaBHEHHE KacaTENbHOM MIIOCKOCTH M HOPMAITH K TIOBEPXHOCTH — + Y + i 1

B Touke M,(0;3;0).

9. HaiiTi s5kcTpeMyMsl GyHKImn Z = 2X° +3y* —6x+12y +52.

o oz o 2
10. Haiitu P s byskumit: Z=x’e*Y
X

Bapuant 4

1. Haiitn ? s GyEKimit: Z =+/5x°y* +y—8
X



2.Haittn x nnst gyHkrmii: z = Cos? Y
oy 2X
63)( \/7 3
3. Haiitu JUISt Ky z =eV’',
X dyH

4. Haittn ? u g—z qist pyHKIMK arcetg xyz —3x? —y? +2z=0.
X y

5. Haiitu % s pynkman z =sin(x? + y?), rae Xx=sin’t, y=cost.

d dZ X 2
6. Haiitu d_>z( u dy 1 QYHKLIUU Z=Uu’ +u Vz’rﬂe u=ev v=e®
4,01
7. Beraucautb npubInKEeHHO ¢ oMok quddepeHirana BhlpakeHrue (1’92)2 1 (3.08) 2 .

2 2 2
o YA
8. HamncaTh ypaBHEHHE KacaTeIbHOM IUIOCKOCTH M HOPMAaJIU K TOBEPXHOCTU — + y? + I =1
B touke M, (0;2;0).

9. Haiitu skcTpeMyMbl QyHKIIUU Z = —2x2 4 % y3 +12x -4y — 67 )

10. Hatitu % s QyHKIUR: Z = (X2 + yz)ln (X2 + yz)

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KonTponbHast pabota 2 BBINOJIHAETCS CTYACHTaMHU Ha IMPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipu BHINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHI MOTYT
M0JIb30BAaThC OyMa)XHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIUH M MpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Yy4eOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu oneHku:

Konrtponsnas padota cogepxut 10 3ananuii, kaxaoe 3ajaHue olleHuBaeTcs B 2,5 6aia.
2,5 OaJuta BBICTABIISIETCS] CTYICHTY, €CJIH 3a/IJaHHE BHITOJIHEHO B TTOJTHOM 00BEME;

2 Gajula BBICTABIIAETCS CTYJIEHTY, €CIIM 33JJaHHE BBIMOIHEHO B 00BbEMe oT 80 % u BhIIIE;
1,5 Gamna BeICTaBIISIETCS CTYJIEHTY, €CITU 3aJlaHK€ BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHe BBINOJIHEHO B 00BEMe 0T 40 % 10 59 %
0,5 Gaya BBICTaBISIETCS CTYICHTY, €CJIM 3alaHUE BRIMOIHEHO B 00BEMe oT 20 % 10 39 %
0 GasIOB BBICTABIISIETCS CTYJIEHTY, €CJIM 33JJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJsHas padora 3 o reme

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

Tunossie npuMepsl 3a1aHUI

Bapmuanr 1
HaiiTu HeonpeneneHHbIE HHTETPAIIBI

1. I(1—2x)3dx



’ J- Xdx
Y3/a_3x
3. j\/cosx sin xdx

4 Iln;xdx

dx
5'I2x+3

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

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

8. Berunciuth 00bEM Tema, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUYCHHON TpadukaMu
Gyukmii y=3sinX, y=sin X Bokpyr ocu OX.

9. Haiftu cTaTUCTUYECKUI MOMEHT OAHOPOIHOMN TIIACTUHKU (p=1), orpaHU4YEeHHON rpaduKamMu

0 _ | x=3cost 0 Ox
KIINH1 . y Y=U OTHOCHUTCJIIBHO OCH .
yHiH y=2sint y

10. Yemy paBeH MNyTb, MPOIJACHHBIN TOYKOM, ABIKYIIEHCS MPSMOIUHEHHO CO CKOPOCTBIO
V(t)= V1+2t (m/c), 3a epBbIe 5 CEKyH]I.

Bapuanr 2
Haiitu HeonpeeneHHbIe HHTETPAIbl

1. j(3x+5)2dx

2. _[x%/l—x“dx

. Jsin x3/cos? x dx
J-arctg X

“ )14 x?

dx
5'-|‘3x—1

w

SN

dx

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

6. Berurcnuts miomaas GUrypsl, orpaHMueHHOH rpadukaMu GyHKIUN

7. BelaucnuTh JIMHY OyTH KpUBOH F=2C0S¢@, 0<@<4.

8. Boruncnute 006EM Tesa, 00pa30BaHHOTO BpallleHueM (UTYypbl, OrpaHUYEHHON rpadukaMu
GyHKIMI Y=CO0S X, y=C0S X Bokpyr ocu OX.

9. HaiiTu cTaTUCTHYECKHIT MOMEHT OJJHOPOIHOM TUIAaCTHHKH (p=1), orpaHn4eHHoI rpadukamMu
dynkmii y=In X, y=2In X orHOCHTENBEHO OCc OX

10. Teno pBMXETCS MPSIMOJNIMHEHHO CO CKOPOCTHIO V(t): te ™ m/c. Haiftu myTh, OpOiieHHbIH

TEJIOM 32 IIEPBBIE 3 CEKYHBI.

Bapuanr 3
Hantu HCOMPCACIICHHLIC HHTCTPAJIbI
1 J- cos x dx

3/sin x
2. J.—d‘/l)r:_x X



dx
3'-|.2x—1

2
4 fxez‘X dx

5. Ixsm(Zx + jdx

6. BerunciuTh miomniaas GUrypsl, orpaHHYeHHOH rpadukamu GpyHKImi y=(x-2)°, y=4x-8.
3¢

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

8. BbIuuCIuTh 00HEM Tella, OrPaHHYEHHOTO TOBEPXHOCTAMU Z=X>+4y?, 7=2,
9. HaiiTi cTaTucTHYECKUiI MOMEHT OHOPOIHON INIACTUHKH (p=1), orpaHu4eHHOU rpaduxkamu

o 2
byuknuii Y = Xv9—-X" , y=0, (0<x<3).
10. Onpenenuth JaBieHUE BOJIBI HA BEPTUKAIBHBIA PSIMOYTOJIbHBIN IUTIO3 ¢ OCHOBaHUEM 10m
U BBICOTOM 6. ONIPENIENNTh TAKXKE AAaBICHUE HA HU)KHIOKO MTOJIOBUHY LIUTIO3A.

Bapuant 4
Haiitn HeomnpeaeleHHbIE MHTETPaIbl

1.[@x—5fdx

5 I x dx

Y2-3x2

3 jsin x dx
' A/ COS X

J‘ arcsin 2 X

i

dx
5'J‘3—4x

6. Beruncnuth iomanb GUrypbl, orpaHndeHHo rpapukamu QyHKIui Yy = X+/9—x, »=0,
(0=x<3).

7. BBIYHUCIIUTD JUTHHY TyTH KpUBO# r=1-Sing, —% <@< % .

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

9. HaiiT cTatucTiHuecKuii MOMEHT OHOPOIHON TIIACTUHKH (p=1), orpaHu4eHHON rpaduxkamu
2 2

. X
byHKIMI y? +T =1, 0=x<2, 0<y<3 orHocutenbHO ocu OX.
10. Beraucnute paboTy, KOTOPYIO HEOOXOAMMO 3aTpaTUTh, YTOOBI BHIKAYaTh BOJY M3 KOTJa
nonrycepudeckoit popmel, umeroriero paanyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabotra 3 BBINOJHIETCS CTYACHTAMH Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBINIOJTHEHHE paboThl OTBOAUTCS 2 4aca. [Ipu BBIOJHEHUU KOHTPOJIBHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMaMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHUN, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:
Kontponbras padota conepxkut 10 3aganuii, Kaxa0e 3alanue oleHuBaeTcs B 2,5 Oasa.



2,5 Gaina BBICTABIISIETCS CTYJICHTY, €CJIM 3a/IaHUE BBIITOTHEHO B TIOJTHOM 00BEME;

2 OaJia BBICTABIISIETCS CTYICHTY, €CIIH 3a/IaHue BBITIOJTHEHO B 00BEMe oT 80 % u BhIIIIE;
1,5 Gamna BeICTABIISIETCS CTYJIEHTY, €CJIU 33JIaHUEe BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BeICTaBIISICTCS CTYIEHTY, €CIIH 33JaHKHe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %
0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3aaHUE BHIMOJIHEHO B 00BEMe oT 20 % 10 39 %
(0 GayIOB BBICTABIISICTCS CTYNICHTY, €CIIM 33JJaHHUE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KouTpoJjbHas padora 4 no reme

"Teopusi pyHKINN KOMILJIEKCHOI'O TePeMEHHOro""
(HaumeHnosaHUe OYEHOUHO20 CPeOCmea)

TunoBble npuMepsbI 3a1aHNI

BapuanTt 1
1. Jlausl 1Ba KOMIUIEKCHBIX uncna Z, =—4—1, Z, =4—1. Tpebyercs:

a) 3arMcarh 3TH YKClia B TPHTOHOMETPHUYECKON M ITOKa3aTeIbHOU (opMax;
0) n300pa3uTh UX HA KOMIUICKCHOW TIOCKOCTH;

o z . .
B) BBIOJIHUTE CIEAYIOIIHE ASHCTBUSA: Z1+ 22, Z1-22, Z1-Z2, —=, (4—4i)°, ¥4-4i.
ZZ

(T .
2. llpeacraButs B anreGpandeckoit popme SN 2 + 2

3. BOCCTaHOBHUTH AHATUTHYECKYIO (YHKIIHIO f(Z) [0 W3BECTHOM MACHCTBUTENBHOW YacTh
u(x;y)=x? -y + X 1 snauenuto £(0)=0.
4. Haittu npousBoanyto dpyukuuu f (z) = ctg z.

5. Beraucnurs J Imzdz, rue L - myra napaGomnsr Y = 2x° ot Touku 0 10 Touku 1+ 2i .
L

Bapmuanr 2

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

a) 3amKcaTh 3TH YMCIIA B TPUTOHOMETPUYECKOM U MTOKa3aTeIbHON GopMax;
0) 1300pa3uTh UX HA KOMILJIEKCHOU TIJIOCKOCTH;

o Z . .
B) BBIIOJIHUTE CAEAYIONIME NEUCTBUA: Z1+ 22, Z1-22, Z1-Z2, —~, (-4-4 I)5, VY-4-4i;
ZZ

T
2. llpexncraButs B anreGpandeckoit popme COS 5 +2i

3. BoccTaHOBUTH aHAIMTHYECKYIO (DYHKIHIO f(Z) 10 M3BECTHOM JEHCTBHUTENBHOM YacTH
u(x; y)=x* - 3xy? +1 u snauenmo f(0)=1.
4. Haiitu npousBoanyio pynkiuu f (z) = ¥

5. Berauciauth jRe 20z, rae L - oTpe3ok mpaAMoit OT TOUKH -1 10 TOUKH .
L

Bapuanr 3

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

a) 3arucarh 3TH YMcia B TPUTOHOMETPHUYECKON U TMOKa3aTesIbHOM hopMmax;
0) n300pa3uTh NX HA KOMILJIEKCHOU TIJIOCKOCTH;



o Z 5 3 ;
B) BBITOJIHUTD CICAYIOIINE ICHCTBUSA: 71+ Z2, Z1-72,71-22, —~, (-3—-3i)% ¥-3-3I;
22

2. IlpeacraBuTh B anredpanydeckoi hopme Ln(1+ i).

3. BoCCTaHOBUTH aHANUTHYECKYIO (QyHKuio f (Z) [0 M3BECTHOM JACHUCTBHUTEIBHOM YacTH
u(x;y)=y - 2xy u suauermo f(0)=0.

4. Haittu nponssoanyto byrkmmu f (z) = 2°

2 .
5. Beruncauts J|Z| dz, re L - otpesok npsiMoii ot Touku 0 10 Toukn 1+1.
L

Bapuant 4

1. Jlaubl ABa KOMIUIEKCHBIX uncia Z1=9+ 51, z22=5-9 1. Tpedyercs:
a) 3armMcarh 3TH YKclia B TPHTOHOMETPHUYECKON M ITOKa3aTeIbHOU (opMax;
0) n300pa3uTh UX Ha KOMIUICKCHOU TIJIOCKOCTH;

o Z . .
B) BBINOJIHUTE CIEAYIOIINE ASHCTBUSA: Z1+ 22, Z1-22, Z1-Z2, -, (3—3i)>, ¥3-3i;
ZZ

2. TIpencraBuTh B anrebpamdeckoit popme 17 .

3. BoOCCTaHOBUTH aHAJTUTHYCCKYIO (HYHKIHIO f(Z) 0 W3BECTHOW MHHMOH dYacTu
V(X y)=x* = y? +2x+1 u suauermo f(0)=i.

4. Haiitn iponsBoanyto pynkmun f (2) = z%?

5. Berauciauth jlm 20z, rue L - 0Tpe30k mpsAMOii OT TOUKH i 10 TOUKH 3.
L

KparTkoe onucanue u perjiaMeHT BbIIOJIHECHUS
KonTponbHast pabora 4 BBINONHSETCS CTyJEHTAaMH Ha MNPAaKTHUYECKOM 3aHsATUM 17, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 4aca. [Ipu BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMH, Y4YeOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

KontponbHas paboTa cogepXuT 5 3afaHui, Kaka0€e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0aJIJI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJTHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
3 Oayuta BRICTABIISIETCS CTY/ACHTY, €CIIH 3a/IaHHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %
2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOIHEHO B 00BEMe oT 40 % 110 59 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJ]laHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GasIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UToroBoe TecTHpPOBaHNE
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsbl 3a1aHUM

Moayas S. Iuddepenuunaibubie HCUUCIeHUS (PYHKIMUA OAHOM IepeMeHHON
. ' -
1. Haiimure Y , ecm y = (cos x)*"%...

sinx

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

3.y’ =(c0s)*™(cos x In cos x + sin X tgx ) 4.y’ =cosxIn cosx—sin x tgx




2. IlpousBonHas GpyHkIuu Yy = atcty X—_l paBHa ...
X+
2 3 4
1 (x+1) x* +1
2

1
1
x+1 2i;2+lj 2i-‘f2+11 -1

3. IIpousBogHas BTOPOTO Mopsaka QyHKIUK Y = Sin(4x2 —1) paBHa ...
8[{:05[4:{2 - 1) — 8x? 51'11[—1:-'.:2 - 1)} 8 cos(—'lxz - 1J +8x* si:rl(—'l:-'.:2 - 1]]

— 64x? sin[—'l x* - 1:,]

chos[—'lxz - 1)

4. KacarenpHas K rpaduky GpyHKIHH 06pasyeT ¢ ockio OX yron, pasusiii 45° B Touxke ...
1 2 3 4
(1;5) (1,7) (-111) (0.5:5)

5. HaksonHas acummroTa rpaduka pyakiun (X) = X+€> 3amaercs ypaBHECHHEM BHA ...
1 2 3 4
y =X, Ipu y=-X, pu y=X, npu y=-X, pH
X —> 400 X —> 400 X —> —00 X —> —00
6. Iuddepennman Gyakuuu Y = 45 paBeH ...
1 2 3 4
4% " 1n4-(2x - 4"“*(2;{—1)9,3 42 —x) 4 na-(x?
In4 _

7. MatepuanbHasi TOYKa ABMXKETCS NPSIMOJIMHENHO IO 3aKOHY. Torga yCKOpeHHE TOYKH B
BPEMEHU PABHO ...

MOMEHT
Ortser:
8. IlponsBoanast pyHKIMN y—ﬂ paBHa
' VX*=2x+2
1 2 3 4
[x2—2x+2_\r [x2—2x+2T x-1 [x2—2x+2T

9. YpaBHEHHE KacaTeNbHOW K TpapuKy (QyHKIUU f(x): —x®+3x* —2x+1 B ero Touke ¢

abcuuccoir X, =2 HMMeEeT BULI ...
1 2 3 4
y=—-2xt5 y=-2x-3 y=2x+5 y=2x-3
X =2sin’t
. Torpa npousBogHAs NEPBOTO

10. ®yHkuus 3a1aHa B IapaMeTPUIECKOM BHJIE 5
y =6c0s’t

nopsiika QyHKIMH 10 IEPEMEHHON X HMMEeT BHJ ...




1 2 3 4
9 9 2 2
— —cost —cost - 9cos™1
2 2 Ocost 2sint
1
11. HaumeHsbiiee 3HaueHHE PyHKITUN f(X)=§X+COSX Ha OTpE3Ke I:%,ﬂ':l PaBHO ...
1 2 3 4
sz _3 ™y z z
12 2 2 4 2

12. BeprukanbpHas acuMITora rpaduka GyHKITU f(x) =

1

X

2
-eX' ¥4 3anaercs ypaBHCHHEM

BUJA ...
1 2 3 4
x=1 x=-4 x=4 x =0
13. TIpomsBoanas GyHKIMH X°—xy +)*=1 paBHa ...
1 2 3 4
y/_ZX—y y/_X—y ) _2X+y I _2X-y
X—2y X—2y X—2y X+2y
x=tgt;
14. Oyuknus 3a1aHa B NapaMeTPUUYECKOM BUJIE 1 . Torma npousBoanas BTOpPOro
cost’
nopsaka QyHKIUYU 10 NEPEMEHHOM X MMEeT BUJ ...
1 2 3 4
y'=cos®t y'=cos’t y’=cos 2t y'=cos’t
. ctgx-1
15.Boruricnure, ucnons3yst npasuio Jlomurans lim ————
7SI 4x
Ortser:
Mopayab 6. @®yHKIHMH HECKOJbKHX IePEeMEHHbIX
ou
1. YactHas npou3BoIHAS x (GYHKIUM UMEET BT ...
X
1 2 3 4
2:{}-‘3+z 3x2}!3—2}f2+ :c—yz 2:{}'3+z+8

2

2. YacTHas MpOM3BOAHASI BTOPOTO TOPSIKA 8_ (hyHKIIMT UMEET BUT ...
X

2

1 2 3 4
2 + 2 x+ . Y — T yy—
plew+l e ay(xy +1)e™ yle-l
0z y
3. YacTHas NpOU3BOIHAS 5 (GyHKIMH Z = arccoS— WMeeT BUJ ...
X
| 1 | 2 | 3 4




y x
2 2 2 2 2 2 2 2
T -y T -y X4Jx° -y T — )
’z
4. YactHas MpOM3BO/IHAS BTOPOIO Mopsaka —— GyHKouu Z = In(2x + 3y) UMeEeT BU/T
1 2 3 4
9 4 6 1

2.‘:{:+3}'2 2_>1:+3}'2 2.‘r.f+3}'2
( )

5. Ioaueiit tuddepeniman GyHKIUA Z = 4 ymeer BuJ ...

dz =4 "1n4a. (2x—3y)dx-3x dz = 4% 3% ((2x = 3y )dx — 3xdv)

dz = -4 =7 1n4-(3xdx — (2x - 3) dz =4 7 1n4-(dc+dy)

z
6. YactHast mpou3BOgHAS 2— ¢byHKIMU Z = COS(ZX —3xy) UMeEeT BUJ ...
y

3xsin(2x —3xy)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x —3xy)

- (2x-3xp)

sin(2x — 3xy)

674
7. YacTHast mpou3BOAHAS =’ dynximm z =+/2Xy+y* +5 nmeer Bux ...
X

1

2

3

4

X

\2Xy+y® +5

2y

\2Xy+y® +5

y

\2Xy+y® +5

y

242Xy +y* +5

8. HacTHas mpou3BOHAsI BTOPOTO MOpPsiAKa

2

0yox

2
byHKIIUU Z = (X2 + y2) AMEET BULI..

1

2

3

4

12x% + 4y?

4x* +12y°

8xy

4x

9. YactHas npou3BO/HAst BTOPOTO MOPsAKa

2

0°z
o dynkumm Y =In/x* +y* umeer Bug...
X

1 2 3 4
yz _x2 ~ 2Xy X2 _yz 2x
(x? +y?) (x2+y2f (x2+y2f VX +y?

10. YacTHas mpou3BOIHAS BTOPOTO MOPSIKA

2

dyraxmmm Y =Inx* +y® umeer Bu. ..

0yOX
1 2 3 4
y* -x* Xy x* -y’ X
(x2 + yz)2 (x2 + y2)2 (x2 + yz)2 JX2+y?




0%z

Y byukiun y = In X2+ y2 HAMEET BULL. ..
X

11. YactHas npou3BoHAs BTOPOTO MOPSIKA

1 2 3 4

yZ _X2 2xy X2 _y2 2X

(¢ +y*f (¢ +y?f (< +y?f Wy

0%z
12. YacTHas mpou3BOHAS BTOPOTO MOPSAKA W dyukmmn Y = In/x* +y? uMeer Bu. ..

1 2 3 4

y2 - X2 2Xy X% —y? 2X

(x? +y?) (e yr) (x2+y2f VX +y?

574 .
13. YactHas npou3BOIHAsS x ¢bynkuun arcsin Xyz+2x—3y +4z =0 umeer Buz. ..
X

» __Xy+y1-x*y2* , _Xy+Ay1-xPyzt
" yz+\/1—x2yzz2 " yz+2\/1—x2yzz2
o XY=A1r x*y’z? J - Xy+4y1-x*y*z*

Y yz-2 14 X3y%7° ©yz+21-x2y?7

14. YactHas npon3BOIHAS 2—2 bynkuu arcsin Xyz+2x —3y +4z =0 umeer BuI. ..
y

i
y

_Xy+41+x%y°7° , _Xy+4y1-x*y*z’

y =

X231+ X2y?7? xz—3\/1- X?y?z?

!

y

_xy+41+x%y°7° o Xy+441-xy?z?

y

xz—3\/1+ X?y?7? B Xz 31— x2y?7?

du
15. YacTHas mpou3BoHAs E byHKIIIU U = |rl(X2 + yz), 20e X=t, y= t? umeer BuII. ..

1 2 3 4
201+ 2t2) In(t®)- 6t° 1 2t +t?)
tlL+t?) t*+t° t(L+1?)

Moayas 7.
HeonpenesieHHbIil HHTErpaI.
Jx-2f
1. MHuO)ecTBO mepBooOpasHbix Gynkiwmn | (X) = < MMeEeT BU ...
1 —8/x + 4lfx|+ C t+8J/x +4h|+C

ey i RENJUR:




2. MHOkecTBO 11epBo0oOpasHbix GpyHKiuu f (X) =

arccos? 2x

—F—— HUMCCT BU ...
V1—4x?
1 2 3 4
1 1 1 1
— Zarccos® 2x ~arccos” 2x + — Zarccos® 2x ~arccos® 2x+
6 6 3 3
3. MHOecTBO 1epBO0OPa3HBIX (YHKIIMU UMEET BUJ ...
1 2 3 4
X’ x> * x>
Zem2ax-1{ @2t Faln2e-D+ I (n2y-1)+

4. MHOXeCTBO TIepBo0Opa3HbIX GyHKInH f (X) = 9 _6x MeeT BUJ ...
X —6X
1 2 3 4
1, [3x—2 1, [3x—-2 1 3x 1 3x
—In +C —In +C —In +( —In +d
6 3x 3 3x 6 |3x—2 3 [3x—2
X+1
5. MHOXecTBO 1epBoo0pa3ubix Gpyukimu | (X) — MMEET BUII ...
1-2x

—%ﬂl—gxz -I—%arcsin J2x+C

s

%wfl—lxz -I—%arcsin ﬁx-l—C

e

1 1 ) 1 1 )
——-1-2: 2——'.alrc:sn:l -ﬁx+C — I—Ex2 ——arcsm-ﬁx-er
2 J2 2 J2
6. MHOeCTBO MepBooOpasHbIx GpyHkiuu f (X) = & HMeEET BU
\3+c0s? x
1 2 3 4

g .
- 2+/3+cos x 2+/3+cos” x +|

g 2
—+3+cos  x t 3+cos  x +(

7. MHOeCTBO 11epBOOOpa3HbIX PYHKIIMK UMEET BUJ ...

2 2
Exzf—szrﬁ«EJrC E.a.:E«fE+x2+6NE+C‘
5 2 2 5 2 2
SATAX—x +3x+C XX —x +6:/x+C
artg2x
8. MHOecTBO IEpBOOOPA3HBIX (PYHKIIUU f(x) = i UMEET BUJ ...
+4x
1 2 3 4
1 1 2 1
Earcrgg 2x+( S arctg® 2+ ¢ darcigm2x+C Earcrgzx-l—c
9. MHOXeCTBO MepBOOOPa3HBIX QYHKIIMM HMMEET BUJ ...
1 2 3 | 4




x x X X
3e3(x-3)+C e(x-1)+C 33 (x+3)+C e(x+1)+C
10. MHOecTBO MepBOOOPA3HBIX (QYHKIIMH UMEET BUT ...
1 2 3 4
J6 /6 x J6 J6 x -/6 /6 /6 /6
—arctg —arctg — —arctg — — —arctg —
6 3 2 3 ) 3 2 3
11. MHO)ecTBO 1epBO0OPa3HBIX (YHKIIMU UMEET BUJ ...
1 2 3 4
1 : ] 1 : | 1 : 1 :
—arcsin(3x—1 —arcsin (3x—1 — —aresin(3x — —arcsin (3x -
3 9 | 3 9
12. MHO)ecTBO MepBOOOPA3HBIX (YHKIIUU f(X) =sin® x-cos® X mmeer BU ...
1 5 1 1 1 5
~cos” x——cos” x+C ~cos’ x——=cos” x+C
5 3
1 3 1 4
—cos” x—cosx+C —cos x+C
3 4
13. MHoecTBO nepBOOOPa3HBIX GYHKIIMH UMEET BUT ...
—1!4—.1:24—331":5111;4—(? w;‘i‘r—xz-l—Barcsm;-l—C
—4—x7 —Sarcsmqﬂ—c 4—x2—33rcsm;+(’j‘
X
14. MHOkecTBO MepBOOOPA3HBIX kiuu f(x)= UMeEET BUJ ...
pBOOOP Gynkumn f(x) sin?(L+3x7) 2
1 2 3 4
1 ' 1 ( 1 2
legliaad  Lleghes?) lehaa)l  —emliese):
6 6 ' 6 '
15. Cpenu HUKETIEpEUNCICHHBIX BhIpAXKEHUN BHIOEPUTE BEPHBIE. . .
a-1
1. ju“du: U e ax-1
a-1
2 jd—u: In tg(ﬂ+£j +C
cosu 2 4
du u
3. | —=Ihjtg—{+cC
J‘sin u J 2
4 jd—u = Earcsin e
Ca?-u? a a
du
I — — =—ctgu+c¢
SiIn“u

OnpeneneHHbI HHTETPaJI




1. [ns onpezxeneHHoro MHTErpaJia CpaBeyIMBO PABEHCTBO .

z E il
6 3 6 3 ] 3
_[ dx=10 _[ Y k= 2_[ Y dx
_Tms"x _Tcos"r 7 cos2x
5 5
" " x T
5 3 5 3 5 .3 5" 3
I dx=2 I dx I dx = _[ dx
L coslx - COSX - coslx S coslx
5 3 5 §T
z
2
. 2 X
. j SIn” —
2. OmipenieneHHbIN HHTETpa 2 paBeH
VA
2
1 2 3 4
T 0 T
| A | =
2 2 2
)
3. Ilnomane ¢urypel, U300pakeHHOW Ha PHCYHKE paBHA
T
1 2 3 4
38 70 4510 — 4) 2(104/10 -27)
3 3 3
3
e 2x—x? dX
4. 3naueHue onpeeICHHOTO HHTErpasa TIPUHAJJIC)KUT TPOMEKYTKY ...
-1
1 2 3 4
i—.:iIIEI D-i- [4€:4€3] _i-.:‘::I
e’ e e’
5. OnpesieNIeHHBI UHTETPAJl  PABEH ...
1 2 y 3 4




da | =
o
oo |
g

6. Ilnomas GUrypsl, orpaHudeHHo mapadonoii Y = —X° +4X+5 u ockio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3

7. @yHkuus Y= f(X) 3ajaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsiMoii, au b —
JeiicTBuTenbHble yncna. Torja BEpHO YTBEPKACHHUE ...

[ 7ok = 1ok - | 1ok Ftob= f tops o

: b+4 45 b
[ f(x)dx= | f(x)dx [ Fo)dx = 4] £ (x)ebx
= a+d da a

8. OmpeneneHHbI HHTETpAT

1 2

5 5B

m|‘f;-|w
-
|
&

9. Inomans ¢urypsl, u300pakeHHON Ha pHCYHKe y
paBHa

1 2 3 4
275 5 135 70
6 6

10. HecoOcTBeHHBIN HHTETpal ...
| 1 | 2 3 4




paBeH —

aBCH - —
P 3

pPacxoauThCs

paBeH 1

11. Ilnomans
paBHa

burypsl,

M300paXEHHON Ha pPHUCYHKE

1 2
6 7
z
4
12. OnpeneneHHbIi HHTETpAT '[ X sin 2xdx paBeH ...
0
1 2 3 4
1 1 2-
— - — 0
4 4 8

13. O0beM Tena, MOJYYEHHOIO BpallleHueM BOKpYyr ocu OX KpHUBOJIMHEMHOM Tpareuuu,

orp aHUYCHHOM JTUHUSMU

y’=x*, x=4 PaBEH ...

1

2

3

4

60 =

32

T

4

OTPAaHUYECHHOMN JTUHUAMHA

14. O0beM Tena, MOJYYEHHOro BpalieHueM BOKpyr ocu Oy KpuB
y®=4x%y=2 paBeH ...

OJIMHEWHOW Tpamneuuy,

1 2 3 4
47 2 3z 7

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

3 (1010 -1)
27" :

8 (10410 +1)
27" :

S0z

Sz 1)

Mopayas 8. JiemeHThI TeOpHH GYHKIMH KOMILJIEKCHOIO ITEPEeMEHHOI0

1.3anucaTh B TPUTOHOMETPUYECKOU hopme duciio 3i

o[l 53]
[ -5)(5)




(cosz +isin )
T /1
+3| coOs— +isin —
o5 s )

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

—CcoSz+isin
T .. T
+ cos| —— [+isin| ——
-5 )s0(-5)
T . . T
3 cos— +1Sin —
(o055 )

3.3anucarh B TPUTOHOMETPUUYECKOI popme uncio 2

+ 3(cos0+isin 0)

{3 )sl-2)

(cos0 +isin 0)
3(003Z +isin Zj
2 2

4. Haitru Ln(1+i)

ZitozkikeZ

2

1 . )
+ Eln2+—|+27rkl,keZ
In2

2
i

4

5.Haiitu Ln(-i)

ZivorkikezZ

2

T . .
——i+ri

2
+-Ziv2zKi keZ

n2
2

6.Haiitu Ln(-3+4i)



“Zitozki kez

2

1 T . .
“h2+=i+2zki,keZ
2 4

+ In 5—iarctgg+(2k+1)7zi,k eZ

3
—7T
4

7 .Haiitu sin(i)

i

8.ITonw3ysicek ycnosusimu Komu-Pumana, onpenenuts Kakasi U3 CleAyomuX QyHKIUN SBIsSETCS
AHAJIUTUYECKOU

+ f(z)=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
AHAJIIUTHYECKOU

f(z)=y?-3xi

f(z)=sin xcosy +icosxsin y
£(z)=(x2 + y2x? )+ (x y? — y?)i

+ f(z):(x3—3xy2)+(3x2y—yg)i

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

f(z)=x>+y® - 2xyi
f(z)=y?+2xi
f(z)=x2y +xy’i



+ £(2)=(x° -3xy?)+ (32 y - y?)i

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
UroroBoe TectupoBanue mno nucuuiuiiHe "Beicmias matemaTuka 2" BBICTABISIETCS B
pacnicanuu Ha 17 Henene U mpoxoauT yepe3 LIeHTp TecTpoBaHMS B KOMIIBIOTEPHOM Kiacce
obmero gocryna. Ha rect orBogutcs 1 gac. [Ipu BbImoJIHEHUH TECTa CTYACHTHI MOTYT MOJIb30BATHCSA
TOJIBKO KaJIbKYJIATOpPaMH, MPHU STOM HE JOMYCKAeTCs HCIOJIb30BAHME KAKUX-TMOO CHPaBOYHBIX
MaTepraIoB, KOHCIIEKTOB JISKIIHA U TPAKTHYECKUX 3aHSATUI, MOOMIILHBIX YCTPOUCTB, TaJIKETOB.

Kputepun omneHku:

Tect comepkut 10 3amanuii, kKaxaoe 3aganue oneHuBaetcs B 10 6amios.
10 6ayIoB BHICTABIISICTCS CTYJCHTY 32 MIPABIIILHBIN OTBET HA 3a/IaHUE,

0 GayTOB BBICTABIISICTCS CTYJICHTY, €CJIM OTBET Ha 3aJJaHKE HENPaBUIIbHBIM.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 2

Bonpocsl k 3auéry

Jlatb onpenenenre GyHKIUU IBYX, TPEX, n nepeMeHHbIX. [IpumMepsl.

Uro HaspiBaloT 00nacThio ompeneneHus (YHKIMM HECKOJNbKUX TepeMeHHBIX. Kak
reOMETPUUECKH MOXHO IPEICTaBUTh 00J1acTh onpeseneHus (yHKIHUN JBYX IepeMeHHbIX. YTo
siBisieTcs rpaduKoM QYHKITMH IBYX NMEPEMEHHBIX U KaK €r0 MOCTPOUTb.

Uto HaspIBaeTCs YaCTHBIM IPHPAIIEHHEM W YaCTHOM NPOU3BOAHON (DYHKIMHM HECKOJIBKUX
nepeMeHHbIX. Kak HaxonsT yactHble pousBoaHbie. [Tpumep.

o~

UTo Ha3BIBAIOT MOJHBIM MPHUPAIICHUEM U MOJHBIM U depeHnanToM GyHKIUH HECKOIbKUX
nepeMeHHbIX. DopMyiia A7 BelYMCIeHUs nojHoro auddepenunana. Mcnoib30BaHue M0OJIHOTO
i depennmana 1 npuOIMKEHHBIX BeranciaeHui. [Ipumep.

UacTHbIC IIPOU3BOJHLIC OT CIIOKHOMU (I)YHKI_II/II/I HCCKOJIbKUX IICPCMCHHBIX.

UacTHbIC IIPOU3BOJHLBIC OT Q)YHKHI/II/I HCCKOJIBKUX IICPCMCHHBIX, BaﬂaHHOﬁ HCABHO.

UactHble npousBoaHble BoicinX nopsakoB GHII. CMemanHble IpOU3BOJHBIE U UX CBOMCTBO.

Jluddepennmans Beicmux nopsakos OHIT.

O|o|N|O |01

KacarenbHas MIOCKOCTh U HOPpMAJIb K ITIOBCPXHOCTHU.

Uto Ha3BIBAIOT TOYKOW MaKCUMyMa (MHHUMYMa) GyHKIIUU HECKOJIBKUX MepeMeHHBIX. KaKoBbI
HE00X0AMMBIE YCIIOBHUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MUHUMYMa.

11

JlocTaTOUHBIE YCIIOBHS CYIIECTBOBAHNS MUHUMYMa U MaKCUMyMa (DYHKIIMU JBYX HEPEMEHHBIX
B CTaLlMOHAPHOU TOYKE.

12

Y cnoBHBI kcTpemyM. MHoxutenu Jlarpanxka. @ynkuus Jlarpanxka. Kak HallTH yclIOBHBIN
DKCTPEMYM.

13

[lepBooOpasHas 1 HeonpeeneHHbli uHTerpan i Gpynkuuu f(x). Ilpumeps.

14

CBOliCTBa HEOIPEIETICHHBIX HHTETPAJIOB.

15

TaOnuia HeonpeaeIeHHbIX HHTETPaJIOB.

16

MHTerpupoBanue 3aMeHoM niepeMeHHon. Ipumep.

17

WNuTterpuposanue 1o yactsm. [Ipumep. Kakue nHTerpansl BBIYUCISIIOTCS 3TUM METOIOM.

18

[Tpocreitmme qpobu 1,2,3,4-oro Tuna, uaTerpupoBanue apoodei 1,2,3 Tuna.

19

HTerpupoBaHue palMOHAIbHBIX (DYHKIMHA. (TpencTaBlIeHUH HENpPaBUWIbHOM JIpoOHO-
paroHaTbHON (DYHKIMH B BUIE CyMMBI MHOTOWICHA W MPAaBHIBHON APOOHO-pPAMOHATIHHOM
(GyHKIMU; TeopeMa O MpPEeACTaBICHUU NMPaBHIBHON JTPOOHO-pAllMOHATILHOW (YHKUIUHU B BHUJIE
CYMMBI POCTEUIIUX TpOOeii).

20

HTerprpoBaHue TPUrOHOMETPUUYECKHX (YHKIIUH.

21

M HTerpupoBanre nppaloHaIbHbIX QYHKIIMH.

22

UTo Ha3bpIBalOT MHTErpaibHONM cyMMoM (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTb.
[Ipumep.

23

UTo Takoe onpeneneHHbI nHTErpan? Kakos ero reoMmeTpu4eckuii CMbICI?

24

CBolicTBa OIPCACIICHHOI'O MHTCTpaJia.

25

[Ipon3BoHAs OT OMPENEIEHHOIO MHTErpajga 1o BepxXHeMy Ipeaeny. CBsA3b ONpeneIeHHOIO
MHTErpaia u NepBooOpa3HoOil OT MOJUHTETPATIbHON (PYHKINH.

26

@Dopmyna Heiorona-JIeiiOHMIA Ui BBIYMCICHUS ONPEICICHHOIO WHTErpajga M yCJIOBUE ee
VICIIOJIB30BAHNUS

27

3amMeHa IEpEMEHHOM B ONIPEIEIEHHOM HHTETpaJIe.




n/n

Bomnpocsl k 3a4éTty

28

I/IHTCFpI/IpOBaHI/IC 110 4aCTsAM B OINPCACIICHHOM MHTCTPAJIC

29

Brranciaenue HJ'IOH.[&I[GIZ IIJIOCKHUX (bl/ll"yp B IPAMOYI'OJIbHBIX KOOpAMHATAX C IIOMOIIbIO
OIPCACIICHHOI'O MHTCIrpaJia.

30

BrrunciieHre mIomaan CEKTopa B MOJISIPHON CUCTEME KOOPANHAT

31

Brruncienme IIMHBI AYTH KPUBOHN B IPSIMOYTOJIBHOM ccTeMe KOOPAMHAT.

32

Brruncnenne o0beMa Tea Mo IiomaisM MOMePeyHbIX CeUeHUH

33

Brruncnenne o0beMa Tena BpalieHus ¢ TOMOIIBIO OMPEIeIICHHOT0 HHTerpasia

34

HecoOcTBeHHbIE MHTErpayibl ¢ OECKOHEUHbIMM IpejaenaMu. Kakue M3 HUX Ha3blBalOT
CXOISIIMUMHUCS, Kakue pacxoasmumucs? Ilpumepsi.

35

HecoOcTBeHHbIe MHTErpanbl OT (GYHKIUMH, UMEIolel pa3peiB 20ro pona. Kakue mHTErpaibl
Ha3bIBAIOTCS CXOAIIMMHUCS, KAKUE PACXOIAIUMUCS?

36

[Ipy3Haky CXOAMMOCTH HECOOCTBEHHBIX MHTErpajioB C OECKOHEUHBIMM HIpelelaMu U
HEeCOOCTBEHHBIX UHTETPaJIOB OT (DYHKIMI, UMEIOIINX pa3pbIBbl 20T0 poja

37

Uro Takoe nponsBoaHas GyHKInu. KakoB ee reoMeTpuyecKuii CMBICIL.

38

[IpousBosHast CyMMBI, NPOU3BEACHHS, YaCTHOTO ABYX (GyHKuumil. [IpomsBogHas cioxHON
¢dbynkuuu. [Ipumep.

39

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHbIX (QYHKIUH.

40

Urto takoe nuddepennman pynkuuu. Gopmyna ero Berurcienus. Tabnuna auddepennnanos
OCHOBHBIX. JJIeMEHTapHbIX (yHKIMA Mcnons3oBanue auddepeHnnara B MPUOTIKEHHBIX
BeIuncieHusX. [Ipumep.

41

[TponsBoHbIe M U hEpeHIHATIB BBICIIUX IMTOPSIKOB.

42

HeoOxoauMble W JOCTaTOYHBIE YCIIOBHSI BO3pAacTaHusi W yObIBaHHA UG GEpeHIPYyEeMOid
(b yHKITIH.

43

Uro Takoe »kcTpeMymbl (min u max) ¢(yHkuuu. KakoBsl HeoOXoauMble YCIIOBUS
CYHIECTBOBAHMSI DKCTPEMYMa.

44

JlocTaTounbie yCIOBHE CYIIECTBOBAHMS mMin U max.

45

Teopems! Pours, Jlarpanska, Komm.

46

[ IpaBuiia JlonuTans pacKpbITUsI HEONIPEAEIEHHOCTEN

47

Dopmynbl Ternmopa u Maknopena nist pyHkiuu f(X) 1 UX UCMOIB30BaHUE NJISI BBIYUCICHUIN
3HaYEHUH (YHKIINU C 3aJJaHHONH TOYHOCTBIO.

48

[ToHsATHE BBITYKJIOCTH U BOTHYTOCTH I'paduka GyHKIMU B Touke. Heo0XoanMBble 1 J0CTaTOUHbIE
yCJIOBUSI BBITYKJIOCTH (BOTHYTOCTH) rpadrika GyHKIMHU B TOUKE.

49

Touku nepernda rpaduxa GyHkIHK. YCcIoBUe CYIIECTBOBAHUS TOUYEK Meperuoa.

50

AcuMnToThl rpaduka GpyHkun. Beprukanbusie acumnToTsl. [Ipumep. HaknoHnHble acUMITOTHL,
Kak ux Haiitu. [Ipumep.

o1

KomruiekcHble uncia, anreOpanyeckas, TPUrOHOMETpUYecKasi, Mokas3aTesbHas (opMa 3arucu

52

JleiicTBUS HaJ KOMIIJIEKCHBIMHU YHCIIaMU

53

KoMmiexkcHas (I)yHKI_II/I}I JIeNCTBUTEIBHOr 0. JIMHUM Ha IIJIOCKOCTH KOMILJIEKCHOI'O TNIEPECMCHHOT' O

54

(DYHKHI/ISI KOMITJICKCHOT'O ICPEMEHHOTO. aﬂeMeHTapHI)Ie (bYHKHI/II/I KOMITJICKCHOT'O IEPEMEHHOTO|

55

[Ipon3BoHas GYyHKIIMN KOMILJIEKCHOTO nepeMeHHoro. [Ipon3BogHbie aeMeHTapHbIX (pyHKINN
KOMILIEKCHOT'O IIEPEMEHHOI0

56

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

(YHKIMH KOMIIJIEKCHOTO IIEPEMEHHOTO

7.3.2. Kputepuu U HOPMbI OLlEHKH




dopma

NpOBe/IeHUs!
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOYHOM
arrecTanuu
Crynent Habpan 40 u 6onee
0aJIoB, paCCYUTAHHBIX IO
dopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPONPUATUIM
«3a4TEHO» i POTP ’
PEeayCMOTPEHHBIM B Kypce +
pe3yJbTaThl UTOTOBOTO
. TECTUPOBAHUsA), pa3/IcIEHHAs HA
3auért (1o 5 P )-p
2 HaKOMUTEJILHOMY '
. Crynent Habpan menee 40
pEUTHHTY)

«HEC 3a4TCHO»

0aJIoB, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6aioB 1o
BCEM Y4COHBIM MEPOIPHSTHUSIM,
MIpEeNYyCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO

TECTUPOBAHU), pa3Jesi€HHas Ha
2.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanusa
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 | unaues B.C. Briciras maremaTuka VueOHuk 2019 DOBC
«ZNANIUM.COM»
2 | Pxesckuii C.B. Briciras MmaremaTuka VueOHuk 2018 DOBC
«ZNANIUM.COM»
3 | daammoB KO.M., MaremMaTtrka VYueOHOe mocodue 2019 OBC
XKypbenko JL.H., «ZNANIUM.COM»
Hukonosa I'".A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JIL.H. , HuxonoBoii ' A. .
4 | Hertapesa O.M., Matemaruka B mpuMepax u 3aaadax Y4eOHoe mocodue 2019 3BC
XKypbenko JI.H., «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonotHuTEIBHAS IUTEPATYPA




Tun (yueOHuk, yueoHoe

KoJsinmuecTBO B

Ne nocooue, yueoHO- HAY4YHOM
ABTOPBI, COCTABUTEJH 3aryiaBue (3aroJi0BOK) T'on u3nanus
n/n MeToaHUYecKoe mocooue, oudamorexe /
NMPAaKTHUKYM, JIP.) HaumenoBanune IbC
1 | Kysnenos JLA. COopHHUK 3a/1aHUI 11O BBICIICH MaTeMaTHKe. YyebGHOe mocobue 2015 3BC
Tumnosele pacyeTsl «JIanp»
2 | ®wmrnosa E.E., Cepreea | Maremaruka Y4ebHoe mocobue 2015 ObC
J.B., Cnoboxackas U.H. «ZNANIUM.COM»

3 | benoycosa B. 1., EpmakoBa | Beiciias matemaTuka. Yacts 1 YuebHoe nocobue 2016 9bC

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

«IPRbooksy




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

—OcCHOBBI BbICIIIEH ¥ AucKpeTHON Matematuku // [Ily6oeuy A.A., Knoukos FO.B. CripaBOYHUK
/ Bonrorpan, 2015. Peswcum oocmyna: http://elibrary.ru

—Jlexknuu 1o Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jlunelinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMIICKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U A0NOAHeHHOE). Peorcum docmyna: http://elibrary.ru

—Jlexknuu 1o Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
yactsax / bapuayn, 2014. Tom Yacts 2 AuddepeHunanbHoe U HHTETPATBHOE HCUUCICHHS, () YHKIIN
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOI0 obecnevYeHus

Ne HaumenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP,
n/n CPOK JeiicTBHS)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neiicTBus —
OEeCCPOYHO
2 Office Standart Horosop Ne 690 ot 19.05.2015, cpok neiicTBust —
6eccpouno; [Jorosop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanue MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS IPOBeIeHH

N/ | NPaKTHYeCKHX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

VYueOHast ayauTopus uid nposeeHns 3aHsATuil | CTONbl  yYEeHUYEeCKHE JBYXMECTHBIE U
JIEKIIMOHHOTO TUIA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHbIE (MOHOOGJIOKH) ,CTOJ
NPOBE/ICHUST 3aHATHM CEMUHApCKOTO THIA. | MpenoJaBaTelbCKHi, CTYIN
YuebHast ~ ayauTopus UL KypCOBOTO | IPEMOJABaTEIbCKUM, JOCKa ayAuTOpHas
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus IS TPOBEICHUS
TPYIIOBBIX u WHIMBUIYaIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uid
NPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexxytouHoi arrecrarnuu (I'-440).

VYyeOHast ayauTopusi A1 MpoBeaeHus 3aHATuil | CTOJBI yUeHUYECKHE, CTYNbsI yYeHUYECKHE,
JIEKIMOHHOTO TUMNa. YueOHasi ayAuTOpUsl IJs | AOCKA ayIUTOpHas (MeroBas)

MPOBEJCHUS 3aHITUA CEMUHApPCKOTO THTIA.
2 VYuebHast  aymauTtopusi Ui KYPCOBOTO
MPOEKTUPOBAHUS  (BBITIOJTHEHHSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTaMil. YdeOHas ayauTopusi s



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

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
AP- 005K TOB LIIsl IPOBE/ICHHS . IlepeyeHb OCHOBHOI0 000pPY10BAHMS
NMPAKTHYEeCKUX U JIa00PaTOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |
npomexyrounoit arrectamuu (I'-409).

CtoJIBI YYCHHUYCCKUC, CTYJIbA

[Tomenenue 1151 CaMOCTOSITENILHOM pabOThI
yueHnueckue, [1K ¢ BbIxonom B ceThb

cryaentos (I'-401)

HNurtepHer




