MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.31.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

JlonoaHuTeIbHBIE IJ1aBbI aHaAU3a 1

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU
02.03.03 Maremaruyeckoe oOecredeHrne 1 aIMHHACTPUPOBAHIE HH(POPMAIMOHHBIX CHCTEM

HaIpaBJIEHHOCTH (TIPOdUIIB)
MoOWITbHBIC U CETEBBIC TEXHOJIOTUN

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras Tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansiTuit
Jlexumnm 18 18
JlaGopaTopHble
[TpakTHueckue 34 34
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
IIpomexxyTouHas arrectaus 0,35 0,35
KoHnrakTHas pabota 52,35 52,35
CamocrosTenbHas paboTta 56 56
KoHTpoan 35,65 35,65
Hroro 144 144
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Houent kadenpsr «[Ipukinagnas matematuka u uHGopMaTHKa», K. ¢.-m. H., Jlenong O.B.
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HaIlpaBJICHUA ITIOATOTOBKHU
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Hencteutenen: ¢ 07.12.2022 no 07.12.2023




1. Ilesb ocBOECHMS TUCHUIITTHHBI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTABICHUI 00 OCHOBHBIX
HNOHATHUAX U METOJIaX aHalu3a.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
MaremaTrnueckuii ananus, JInHeliHas anredpa U aHATUTHYECKAsk TEOMETPHS.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HCO6XO,Z[I/IMO KakK

MpeaACCTBYIOIICC: I[OHOJIHI/ITCJIBHBIC I'JIaBbl aHaJIM3a 2, TGOpI/ISI BepOSITHOCTef/'I 1 MaTeMaTH4YCCKasa
CTaTUCTHKA.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1 Cnocoben
IPUMEHSTh
(dyHIaMeHTabHbIE
3HAHUS, OJTyYCHHBIE B
00J1aCTH MaTeMaTHYECKUX
U (UJI1) €CTECTBEHHBIX
HayK, 1 UCIIOJIb30BaTh UX
B IIpo(heCcCuOHANBHOM
JeSITebHOCTH

HOIIK-1.1 lemoHncTpupyer
(dbyHI1aMeHTaTbHBIE
MaTeMaTH4eCKHe U
€CTECTBEHHOHAYYHbIE
3HAHUS

HMOIIK-1.2 OuenuBaet
pe3yNbTaThl IPUMEHEHHS
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
3HaHUI B
npodeccnoHanbHOM
JeSITeIbHOCTH

NOIIK-1.3 JlemoHCTpHpYET
yYMEHHE TPUMEHSITh
dbyH1amMeHTaIbHBIC
MaTeMaTHYeCKHe U
€CTECTBEHHOHAYyYHbIE
3HAHUS B
npodecCuoHATBHON
JeSITeIbHOCTH

3HaTh: OCHOBHEIC ITOHATHS U
YTBCPKACHUA MATCMATHYCCKOI'O
aHalln3a, MCTOAbI PCIICHNA TUIIOBbIX
3a7a4, OCHOBHBIC ITPHUHIMIIbI
MAaTCMATHUYCCKOI0 MOJACITUPOBAHUA

YMeTh: NpUMEHATh Ha PAKTUKE
OCHOBHBI€ ITOJIOKEHUS U METO/bI
MaTE€MaTHYECKOr0 aHAJIN3a, METOJIbI
MaTEMaTUYECKOr0 MOJAECIUPOBAHUS

BrnaneTs: HaBbIKaMH TPAKTHYECKOTO
HCITOJIB30BaHUS OCHOBHBIX
MOJOKEHUH 1 METOJIOB
MaTeMaTHYECKOIro aHaIn3a,
MMOCTPOEHUS U UCCIIEA0OBAHUS
MaTeMaTHYeCKUX MOJelei




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Monyab
(paszaen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Mopyns 1.
Kparnsie
WHTETpabl.

Jlex

OnpeneneHre U CBOMCTBA ABOMHBIX
HWHTETPaJIOB. BhIUncCIieHHE NTBOMHBIX
HMHTETPAJIOB C TOMOIIBI0 TOBTOPHOTO
WHTETPUPOBAHUS.

I1p

Brruucnenue I[BOﬁHBIX HHTCTPaJIoB C
IIOMOIIBIO ITOBTOPHOI'O MHTCTPUPOBAHMU.

Ip

3ameHa epeMEHHBIX B IBOTHOM
uHTerpaie. ['eomerpuyeckue u GU3NIECKue
TIPHJIOKCHUS TBOWHBIX HHTETPAJIOB.

Jlex

Omnpenenenue u CBOMCTBa TPOWHOTO
MHTErpayia. BerauciieHne TpoiHbIX
MHTErPAJIOB ¢ IOMOIIBIO [IOBTOPHOTO
WHTETPUPOBAHUSI.

Omnpenenenue u CBOMCTBa TPOWHOTO
MHTErpajia. BerauciieHne TpoiHbIX
MHTErPAJIOB ¢ IOMOIIBIO [IOBTOPHOTO
WHTETPUPOBAHUS.

3aMeHa IEPEMEHHBIX B TPOMHBIX
uHTerpanax. Beruucnenue o0bEMOB ¢
IIOMOUIBIO TPONHBIX UHTETPAJIOB.
Pu3nyecKue NpUII0KEHUS TPONHBIX

CP

Pabora ¢ 1eKIIMOHHBIM MaTepUaIoM U
y4eOHOM TUTepaTypoi, BBITIOJIHEHHE
JOMAILHUX 3aIaHUMN.

NunuBunyansHoe
nToMantHee 3aJaHue,
TECT UTOTOBBIH




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

CP

Brimonaenue HHIWUBUAYAJIIbHOTI'O
JOMAIIHECTO 3aJaHHuA 110 TEMC <<KpaTHbI€
HUHTCI'paJibl».

12

10

Mogyns 2.

KpuBonunerinbie

VHTErPAJIbI.

Jlek

OrnpezenieHne U CBOWCTBA KPUBOJIMHEMHOTO
HMHTETpajia epBoro poja. Beruncienue
KPUBOJIMHEWHOTO MHTErpasia MEPBOTO poaa
C IOMOIIIBIO ONPEICIEHHOTO UHTErpaa.
@u3nYECKUE MPUIOKEHUS KPUBOJIUHEHHBIX
HWHTETPaJIOB MIEPBOro po/ia.

Ip

Brluncnenue KpuBOJIMHENHOTO UHTETpasa
IIEPBOr0 POJIa C MOMOLIBLIO OIPEAETIEHHOTO
nHTerpasa. @u3ndyeckue NpUI0KEeHHS
KPUBOJIMHENHBIX HHTETPAJIOB IIEPBOTO
pona.

JIek

Omnpenenenye U CBOMCTBA KPUBOIMHEMHOTO
HHTErpajia BToporo pozaa. Beruucienue
KPUBOJIMHEWHOTO MHTErpaJIa BTOPOrO poja
C TIOMOIIBIO ONPEACIEHHOIO HHTETpaIa.
Pu3NYECKU CMBICI KPUBOJIMHEHHOTO
MHTErpajia BTOporo poaa.

Ip

Brrunciienne KpuBOJIMHEHHOTO UHTErpAIA
BTOPOT'0 pojia C TOMOIIbIO ONMPEIETEHHOTO
nHTerpana. Pu3sn4ecKuil CMbICI

KPUBOJIMHEWHOTO MHTErpajia BTOPOro poja.

KonTponbHas pabora,
TECT UTOTOBBIH




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

IIp

®opmyina ['puHa. YcioBus HE3aBUCUMOCTH
KPUBOJIMHEWHOI0 MHTErpaia BTOPOro poja
OT MIyTU UHTETPUPOBAHUS.

Ip

KonTponbhas padora Nel o teme
«KpuBOIMHEWHBIE HHTETPAIIBIY.

CP

Pabora c 1eKIIMOHHBIM MaTEepUaIOM U
y4eOHOI1 TUTEepaTypoii, BBIIOJIHEHHE
JOMAIIHUX 3a/1aHHUMN.

20

12

Mogyns 3.
CkansipHbie U
BEKTOPHBIE
OIS

Jlek

CkasiipHble U BEKTOPHBIE MOJISL.
IIpousBosHas no HanpasiaeHuto. ['paanueHT.
[TorennmaneHOE noxne. JluBepreHuus u
porop. ColneHONIANBHOE MOJIE.

Ip

CkanspHbie U BEKTOPHBIE MOJSL.
[TponsBoHas 0 HampaBiieHU 0. [ pajrieHT.
[TorenuuansHOE ToNe. J{uBepreHuus u
potop. ConeHouiaabHOE MOJeE.

Ip

Oneparop I'amunprona. IIpasuna
BBIYHMCIICHHH C orrepaTopoM I'aMHIIbTOHA.
Hecranuonapnslie nosus. [loBropHbie
nuddepeHnranbHbIe OTIepalliy B
CKaJISIPHBIX U BEKTOPHBIX MOJISAX.
PasnoskeHne BEKTOPHOTO MOJISI HA CYMMY
MIOTEHIUAIBHOT0 U COJICHOUAAIBHOIO
TIOJIEH.

KonTponbHast pabora,
TECT UTOTOBBIH




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

IIp

Kontpoisbnas padota No2 o reme
«CKaJIIpHbIE U BEKTOPHBIE TTOJISI.

CP

Pabora ¢ 1eKIIMOHHBIM MaTEepUaIOM U
y4eOHOI1 TUTEepaTypoii, BBIOJIHEHHE
JOMAIIHUX 3a/1aHHUMN.

20

12

Mopyns 4.
Psiapr u
MHTETpajIbl
Dypre.

Jlex

OpTOHOPMUPOBAHHBIE CUCTEMBI B
€BKJINJIOBOM IIpocTpaHcTBe. Psan Dypee.
HepasenctBo beccens. 3aMKHyTbIE U
IIOJIHBIE OPTOHOPMUPOBAHHBIE CUCTEMBI.
PasencrtBo IlapceBairs.

JIek

3aMKHYTOCTh TPUTOHOMETPUUYECKON
CUCTEMBI U CIICICTBUS U3 HEE.
Tpuronomerpudeckue psiabl Dypobe.

JIek

VYcnoBus paBHOMEPHON CXOUMOCTU U
CXOAMMOCTH B TOUKE
TpUroHoMeTpudeckoro psaa dypse.
YcnoBus NOYIEHHOTO
muddepenupoBanus. Pasnoxenue
(GYHKIIMU B TPUTOHOMETPUYECKUH P
dypre.

Ip

Paznoxenue GyHKIINU B
TPUTOHOMETpUYECKUM psig Pypbe.

JIek

[TpeobpazoBanue Dypbe U €ro CBOICTBA.
VYcnoBust pa3nokuMocTu GyHKIUH B
unterpan dypre. OOparHoe
npeodpazoBanue Oypobe.

KoHntposbHas pabora,
TECT UTOTOBBIN




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp Baaael | UHTepakTHB, 4.| (HaMMeHOBaHHE
(paznen) (yueoHoO¥ paGoThI) .
padoThI OLICHOYHOI'0
cpeacrsa)
Ip [IpssMmoe u oOpaTHOE Mpeodpa3oBaHUs 2 - -
Dypse.
Ip KonTponbnas padorta Ne3 no teme «Psabl u 2 20 -
uHTerpaisl Oypoey.
CP Pabora ¢ 1eKIIMOHHBIM MaTEepUAIOM U 12 - -
y4eOHOI TUTEPaTypOid, BHITOJIHEHHE
JIOMAIIHUX 3aJaHUM.
IMA 3 0,35 - -
Kontpon 3 35,65 - -
Hroro: 144 100

Cxema pacuera uTorosoro 6asiaa: Tekymmii peliTHHI (Bce 3aHSITUSI U MPOMEKYTOUYHbIEe TecThl) + Pe3yabTarT HTOroBOro Tecra m Bce

JeJUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHomorus TpagUIIMOHHOTO O0yUeHHUS: JISKITUH 1-9, mpakTuveckue 3ansatus 1-17.

6. MeToauyeckue yKazaHusl 10 OCBOCHHUIO 1M CUMILIHHBI

Jlnst  ycmemrHoro  OCBOCHHMS  JMCHMIUIMHBI  HEOOXOAMMBI  IMOCEIICHUE  CTYJASHTaMHU
JCKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSTENbHAas paboTa CTYACHTOB C JIEKIIMOHHBIM
MaTepHaIoM U YYeOHOU JTUTEPATYPOid, BHITOTHECHUE MHANBUYaTLHOTO JOMAIITHETO 33JJaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

N3yuenne OUCHUIUIMHBI TPeOyeT CHCTEMAaTHYECKOrO0 M IOCIIEIOBATEIHHOTO HAKOILJICHUS
3HAHUH, CJIeI0BATEIbHO, IPOMYCKH OTJEIBHBIX TEM HE MO3BOJISIOT ITYOOKO OCBOUTH MPEIAMET.

B xo0/e neKIMOHHBIX 3aHATUH TOJIE3HO 33/1aBaTh MPEMOAABATEII0 YTOYHSIOIINE BOIIPOCHI C
LEJIbIO YSICHEHUS TEOPETHUECKUX MOJI0KEHHM, pa3pelieHusl CIOPHBIX CUTYaILlUN.

CTyaeHT MOXKET JOIMOJHUTh CIHUCOK TPEIJIOKCHHOW JIUTepaTyphl COBPEMEHHBIMH
HMCTOYHHKAMHU, HE MPEACTABICHHBIMU B CIIHCKE, U B JaJbHEHIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOJATOTOBJICHHbIE  y4eOHble  MaTepualbl [PU  HANUCAHMM  KYPCOBBIX M BBITYCKHBIX
KBaJIM(DUKALIMOHHBIX padoT.

Crynenram cregyer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATYPY, HO U IPYT'He UCTOUYHUKH;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

3aTPyIHEHHUs B €ro INOHMMAaHMM W HCIHOJb30BAHUHU IPU PELICHUU 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady JO OKOHYaTEeJIbHOTO  OTBETa,
JEMOHCTPUPOBATh IMOHUMAHHUE IPOBEJIECHHBIX PacdyeTOB (pacCyXAECHMI), B ciaydyae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
IIOMHMTB, YTO PEIIEHUE 3a7a4 IPOBOJUTCS 110 PACCMOTPEHHOMY Ha JIEKLUSAX MaTepualy U CBA3aHO,
KaK MpaBWJIO, C JETaJbHbIM paz00poM OTIENbHBIX BOMNPOCOB JIEKIMOHHOrO Kypca. Cuemyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OINpPEAEICHHOW TOYKHU
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIGKIMSIX) OH OYAeT 3aKperIsiThCs CTYIEHTOM
Ha MPAKTUYECKHX 3aHATUSAX Kak B pe3yibTare OOCYKACHUS M aHajIu3a JEKIMOHHOIO MaTepuana,
Tak U B Ipouecce pemieHus 3anad. [Ipum 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuan, HO M HAy4YUTCs NPUMEHATh €r0 Ha IPAKTHKE, a TAKKE IOJYyYUT AOIOJIHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) JUIsl aKTUBHOU MTPOPAOOTKH JICKIIMOHHOTO MaTepHara.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Ecii CTYyNeHT BUAWUT HECKOJIbKO MyTed peleHus
npobaeMbl (3aauu), TO HYXHO CPaBHUTb HUX W BBIOpaTh caMblii panmoHanbHbId. IlonesHo 1o
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3amaun). Pemenue 3amau cienyer uziaraTh MOAPOOHO, BBIYHCICHHS (pacCyAEHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTpOroM mopsake. PemieHne mnpu HEOOXOIWMOCTH HYXHO
COIPOBOXKAAaTh KOMMEHTAPHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

[Tone3no (ecnu 3TO BO3MOXKHO) pellaTh 3ajjadyy HECKOJBKMMH CIOCOOAaMHU M CPaBHUBATH
NIOJIyUEHHBIE pe3yibTaThl. PenieHne 3agad  ONpeAenéHHOro THUMA HYXHO NPOAODKATH 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

ITonroToBka K 3K3aMEHY CIIOCOOCTBYET 3aKpEIJICHHIO, YIIIYOJNEHHIO M CHUCTeMAaTH3alluu
3HAaHUH, MOJIydaeMbIX B Impouecce oOydeHus. ['0TOBACH K SK3aMeHyY, CTYJIEHT JHKBUIUPYET
uMeromuecs: npoOenbl B 3HAHUAX, YIOPSIOYMBAET CBOM 3HaHWA. Ha »dKk3ameHe CTyAeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJE€HTOB Ha CUCTEMATHUYECKYIO MOATOTOBKY K 3aHSATHUSIM B
TE€YEHHE CEMECTPa, MOCKOJIBKY ATO MO3BOJIUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMs
9K3aMEHAIlMOHHOM CeCCHMM MOXKHO OYyAET MCIOJb30BaTh JAJS CUCTEMATH3alMU YK€ HMMEIOLINXCS
3HaHUH.






7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koa koHTpoJIMpyemMoii KOMIIETEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-1 Tecmosvie 3a0anus Nel-500

Bonpocwi k sx3ameny Nel-70
Hnousuoyanvroe domawinee 3a0anue,
KoHmpovHble pabomul Nel,2,3

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. UuauBuayajJbHOE JoMalIHee 3aaaame no reme « Kparupie nHTErpajani»
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3agaHusI (M)

Bapuanr 1
3aganue 1. MI3MEHUTH NOPAIOK UHTETPUPOBAHUS:

Edy [ Ly T j_"ldy [ | fox

3aganue 2. BEIUUCINTD:
ﬁ (12x%y? +16x°y*)dxdy ”J'Zyzexydxdydz
3) Vv

1)p
x=0,y=1y=x,
D:le,y:xz,y=—\/§ V:{z=0,z=1
” ye%dxdy, j”xdxdydz
2) D 4) Vv

D: Y=In2,y=In3,x=2,x=4 ;. y=10x,y=0,x=1z=xy,z=0.
3ananue 3. Haittu niomanb GUrypel, orpaHU4€HHON TaHHBIMU JTUHUSIMU:
y?-2y+x*=0
y>—4y+x*=0

3 : _ X y-3
=—, =4ex, =3, =4, y ’y X
1) y " y y y 2) J3
3ananue 4. Ilmactunka D 3amaHa orpaHMuYMBAaOIIMMU €€ KPUBBIMH, M-TIOBEPXHOCTHAS
IUIOTHOCTb.
Haiitu ee maccy.

o: X=L1y=0,y* =4x(y >0);
=Xy

3a,Z[aHI/IC 5. Ilmactunuka D 3aJaHa HEpaBCHCTBaMH, M- IMOBEPXHOCTHASA IMJIOTHOCTS. Haiitu

Maccy IUIACTUHKH.
2

¥
4
D: M=y’

x2+21-<1



3anmanue 6. Haiitu o0beM Tena, 3aJaHHOTO OTPaHUYMBAIOIIMMU €0 MOBEPXHOCTIAMHU:

1)y:16\/5,y=\/ﬂ, X +Y'=2y,

z=0,X+z2=2

4
3)y:5X2-|-2,y:7, 4)z:w/9—x2—y2,

2 42 9 _ e,
2=3y"-7x" -2, 5 = y
2=3y*-7x*-5

2,2

5) 2= 2-12(X"+Y7), z=24x+2

3ananue 7. Haiitu o0beM Tena, 3aJaHHOTO HEPaBEeHCTBAMHU
1< +y* +7° <49

2 2 2 2
XTHyT o |XHy ’
35 3
—-x<y<0

3ananue 8. Teno V 3a1aHO OrpaHUYMBAIONIMMYU €0 TIOBEPXHOCTSIMH, M-TUIOTHOCTh. Haiitn
Maccy Tena.

64(X> +y2) =22 X* +y° =4,
y=0,z=0(y=>0,z=0)

5(x* +y?)
m= 4

Bapuanr 2
3ananue 1. I3MeHNUTH NOPAAOK HHTErPUPOBAHMUS

jololyj_°W fdx+jf2dyj_°w folx

3amanne 2. BeIduciuTh:

” (9x? + y? + 48x%y*)dxdy jjfxzzsin(xyz)dxdydz

e 3) v
{x:2,y:H,z:1,
D: x:1,y:—x2,y:\/§ V- Xx=0,y=0,z=0
Hj dXdde
. X
Hyzsln?ydxdy; v (1+§+X+54
2)p 4) 3 4 8
54_!4_5:1
3 4 8

D: Y=In2,y=In3x=2,x=4 ;. x=0,y=0,2=0
3ananue 3. Haiitu miomans GUrypsl, OrpaHM4eHHON JaHHBIMU JTUHUAMU:
x> —4x+y*=0
x> —8x+y? =0
X

y=05y=_
l)x=1/36—y2,x=6—1/36—y2 2) J3



3ananue 4. Ilnactunka D 3amaHa orpaHMuYMBaOIIMMU €€ KPUBBIMH, M-IIOBEPXHOCTHAS
IUIOTHOCTb.
Haiitu ee maccy.

x> +y>=1x+y?=4,x=0,
D: Y=0(x=0,y=0);
_ (x+y)
o (Y
3amanue 5. [lmactuaka D 3amaHa HepaBeHCTBaMM, M- MOBEPXHOCTHAs IIOTHOCTh. HaiTh
MaccCy IMIACTUHKHU.

=X
3aHaHI/Ie 6. Haittu 00beM TCJa, 3aJaHHOI'0 OIrpaHUYUBAarOIIUMHA €T0 ITIOBCPXHOCTAMMU

5
YRS X +Y =X 4y =4y,

Jx

Z:O,Z:5+5? y = X2+y2,Z=O
x> +y?
Ey? _ 2 z=15—-——,
3)y—5x +2,y=-4X"+7, 2) 2
. 17
2=449x" +5y°, 2 x2—y?

2=-1+9x" +5y%;
52 =10(x=1)" +y*1+1 7 = 21-20x

3ananue 7. Haiftu 06beM Tena, 3aJaHHOTO HEPABEHCTBAMHU
4<X*+y° +17° <64,

M +y° <z<—’
15

3x<Ly<0
3al[aHI/IC 8. Temo V 3aaHO OTpaHUYMBAOIIMMU €TO ITOBECPXHOCTAMH, M-1m1oTHOCTH. Haiitu
Maccy Tena.

X4y +77 =4 X +y* =],
(x* +y2<1),x=0(x>0);
=40

Bapuanr 3
3ananue 1. VI3MeHUTh NOPSAI0K MHTErPUPOBAHUS

jol dy|” fax+ jfdyjoﬂ folx

3amanue 2. BeIduciauTh:



” (36x%y? —96x°y*)dxdy m.yzch(2xy)dxdydz
1)o 3) v

{x:o,y:—Z,z:Z,
V:

D:x:l,y=i/§,y:—x3 y=4x,2=0
_U y cos xydxdy; J'”15(y2 +z%)dxdydz
2)° 4"

D: Y=IN2,y=In3x=2,x=4 y/.z=X+Y,x+y=1x=0,y=0,z=0
3amanue 3. Halitu miomanas GpUrypsl, OrpaHiueHHON JaHHBIMH JIMHUSIMU:
y?—6y+x*=0
y> -8y +x*=0

X
1)x2+y2 =726y=-x*(y<0) 2) y:‘/gx’yzﬁ

3ananue 4. Ilnactunka D 3amaHa orpaHMuYMBaKOIIMMU €€ KPUBBIMH, M-IIOBEPXHOCTHAS
IUIOTHOCTb.

Haiitu ee maccy.
2 .
p- X=1y=0,y" =4x(y>0);
7x°
=——+5y;
m 2
3a,Z[aHI/Ie 5. IMnactuuka D 3a/laHa HCpaBCHCTBAMU, m- IOBCPXHOCTHAA IIOTHOCTD. Haiitu
Maccy [IaCTUHKHU.

22
—+-—=<1y2>0;
2
m- %Y
3ananue 6. Haiftu 06beM Tena, 3aJaHHOr0 OTPaHUYMBAIOIIMMU €r0 TOBEPXHOCTIMMU:
1)x2+y2:2,y:\/§,y:0 2)x2+y2:8\/§x,z:x2+y2—64
z=0,z=15x z=0(z=0)

3)x:—5y2+2,x:—3, 4)z:\/4—x2—y2

_ | +y?)
2=3x"+y*+1 27\ 285

2=3x"+y*-5

2 2
5)Z =8(X"+Yy°)+3 z=16x+3
3amanue 7. Halitn 06beM Tena, 3aJaHHOTO HEPABEHCTBAMHU
4<x* +y° +1° <64,
2 2
- X“+Yy

- H

3

—J3x<y<0

3amanue 8. Temo V 3amaHo OrpaHUYMBAIONIMMHU €T0 TTOBEPXHOCTAMHU, M-TUIOTHOCTh. HalTn
Maccy Tena.

X +yi+=1x2+y* =2z,
x=0,y=0,z=0(x>0,y>0)



m= 10x
Bapuanr 4.
3amanue 1. U3MeHUTH NOPSAI0K MHTETPUPOBAHUS

Ly (Y faxt [Pay [ fox
Jav); fox+ [ dyf

3aganue 2. Berauciaurs:
ﬂ (18x%y? +32x°y*)dxdy ”.[Byzzezxyzdxdydz
3 v

1)
Xx=-1y=212=],
D:x=1,y=—i’/§,y=x3 V- Xx=0,y=0,z=0
” yze%dxdy, Ijj(3x+4y)dxdydz
2)p 4)°V
D: X=0,y=2y=x V:y:x,y:O,x:Lz:S(xz+y2),z:0

3amanue 3. Haiitu muromanb GUrypsl, OrpaHi4eHHON JAHHBIMU JIMHUSIMHU:

X* =2x+y> =0
X? —4x+y* =0
2. .
1)x:8—y,x:—2y, 2) ¥=0y=x

3amanue 4. Ilnactunka D 3agaHa OrpaHWYMBAIOIIMMH €€ KPUBBIMH, M-TIOBEPXHOCTHAsS
IJIOTHOCTb.
Haiitu ee maccy.

D:x2+y2 =9, x> +y* =16;
x=0,y=0(x=0,y>0);
(2x+5y)

2 2
Ty
3ananue 5. [Inactunka D 3amana HepaBeHCTBaMHU, M- MOBEPXHOCTHAs IJIOTHOCTh. HaiiTu

MacCy IUNIAaCTUHKHU.
2 2

X

L <1ly=>0;
D:9 25

x=0,y=0(x=0,y=>0);
_TX%y
n 18
3ananue 6. Haiitu o0beM Tena, 3aJaHHOTO OIpaHUYUBAIOIIMMU €T0 MOBEPXHOCTAMHU:
2,2 2

1)X+y:2,y:\/;,z:12y,z:0 2)x +y -|-4x:0,z:8_y,z:0

3)x:2y2—3,x:—7y2+6 4)2:\/m,z:1
2=1+,/x2 +16y° x*+y* =60
z2=-3+,/x* +16y°
7=2-20[(x+1)%+y?]
5) z=-40x-38

3ananue 7. Haiitu o0beM Tena, 3aJaHHOTO HEPaBeHCTBAMHU

(BHYTpH LIMIIUH/pPA )



4<xX*+y°+1°<36

2 2
Zg_lx ty°
63

0<y<

X
NE
3ananue 8. Teno V 3a1aHo OrpaHUYMBAIOIIMMYU €0 MTOBEPXHOCTAMU, M-IJIOTHOCTH. Haiitu

Maccy Tela.
16 4

X>+y?=— x*+y*=—z,

y 49 y 7
x=0,y=0,(x>0,y>0)
m=380yz

Bapmuanrt 5
3ananue 1. I3MeHuTh NOPSAA0K UHTErPUPOBAHUS

J-__JlE de‘_0 I~ fdy + J._Old xLO fdx

3amanue 2. BEIYUCINTD:
ﬂ (27x%y? +48x°y*)dxdy Ijszsh(Bxy)dxdydz

o 3) v
x=1y=2x,y=0,
D.le,y:—"%'/;,y:x2 v 12=36,2=0
J.'[ ysin xydxdy; M(l+ 2x°)dxdydz
2) D 4) v
D: X=0,y =2,y =x v Y=Xy=0x=12=5(x*+y*),z=0
3ananue 3. Haiftu niomanb Gurypsel, orpaHUu€HHON JaHHBIMU JTMHUSMU:
y>—8y+x*=0
y? —10x+x* =0
3 _ X _\/—
y=—;y=8e",y=3,y=8; y=—=,y=+3X
1) X 2) V3

3amanue 4. Ilnactunka D 3amaHa orpaHMYMBaIOUIMMU €€ KPUBBIMH, M-IOBEPXHOCTHAs
IIJIOTHOCTb.
Haiitu ee maccy.

D: X=2y=0,y* =2x(y 20);

LS
m 8+2y)

3ananue 5. [Inactuaka D 3amana HepaBeHCTBaMHU, M- MOBEPXHOCTHAs IJIOTHOCTh. Haittu
Maccy IUIACTUHKH.
2 2

Xy X
1<—+-—<4y>0,y<—
S s YRS

D

(o]
<

m X
3ananue 6. Haiitu o0beM Tena, 3aJaHHOTO OIPaHUYUBAIOIIMMU €T0 MOBEPXHOCTAMHU:

w



x=20 2y,x=5./2y,z+y:1y,z:0
1) 2 2)

X* +y? =6x, X" +y? =9x,2=/x" +y*,2=0,y =0(y <0)

) 7 — E_xz_yz
3)y:—6x +8,y=2, 2) \/9 ’

2=x-x"-y*-1 21=X"+Yy°
2=X-X"-y*-5
7=4-14x*+y’]

5) Z=—4-28Xx

3aganue 7. Haiitu 00beM Tela, 3 JaHHOTO HEPABEHCTBAMHM
1<X*+y*+12°<36

2 2

s < X2 +y ’
99

- 3x3ys\/§

3ananue 8. Teno V 3a71aHo orpaHUYMBAIOIIMMU €0 MMOBEPXHOCTIAMU, M-IJI0THOCTh. Haiitu
Maccy Tena.

X4yt 422 =1 x5 +y2 =477,
x=0,y=0,(x>0,y>0,z>0)
m:ZOZ

Bapuanr 6
3ananue 1. I3MeHUTh NOPSI0K MHTETPUPOBAHUS

Lji dx[ " fdy + &dx [ tay

3anganue 2. BeraucanTe:
ﬂ (18x%y?* +32x°y*)dxdy _U y?z% cosxyzdxdydz
3) v

1) o
x=1y=II,y=0,
D:x=1,y=§/§,y=—x2 V- 2=2,2=0,x=0
2 Xy . ,
_Uy COS?dXdy, m(1+ 2x°)dxdydz
2) D 4)v
D: X=0,y=2y=x V:y:x,y:O,x:Lz:S(xz+y2),z:0
3ananue 3. Haiitu muomans Gurypsl, orpaHi4eHHON JaHHBIMU JTUHUSMHU:
X —4x+y* =0
3 X -8x+y>=0
y=—;y=8e",y=3y=8;
1) X 2) y=0,y=x

3ananue 4. Ilnactunka D 3agaHa orpaHMYMBAIONIMMHM €€ KPUBBIMM, M-IIOBEPXHOCTHAs
IUIOTHOCTb.
Haiitu ee maccy.



D X Y =1x"+y* =16
x=0,y=0(x=>0,y>0)
_(x+y)
m (X*+Y°)
3ananue 5. [lnactunka D 3amana HepaBeHCTBaMM, M- MOBEPXHOCTHAS IUIOTHOCTh. Haiitu
Maccy IIaCTUHKH.

X2

“—+y*<1x>0
D: 9
_8y
m x°
3a,I[aHI/IC 6. Haiitu 00nem TCJa, 3aJaHHOI'0 OIrpaHUYHMBArOIIUMU €TI0 ITIOBEPXHOCTAMMU
2,2 _ _ _Ey2 _
py X4y =2.x=\y,x=0 3)X=5Y" -9, x=—4,
12x
2=02=—"—= 2=X2+4x-y* 4, 7=X" +4x-y* +2

2 XY =2y, X +y" =By, 4)2 =100-x* —y*,2=6
z=4/x*+y*,2=0 x> +y® =51

2 2
5224—6KX—D +Y°] z=12x-8
3anmanue 7. Haiit 00beM Tella, 3aJaHHOTO HEPABEHCTBAMH
4<x*+y +7° <64

(BHYTpH LIMITUHAPA)

2 2 2 2
XHY o XY
35 3

Xx<y<0

3ananue 8. Teno V 3a1aHO OrpaHUYMBAIOUIMMH €T0 MOBEPXHOCTSIMH, M-IUIOTHOCTb.
Haiitu maccy Tena.

X +y? =4,x*+y* =8z,
x=0,y=0,z=0(x>0,y >0)
m:52

KpaTkoe OMUCAHUEC U PErJIAMEHT BbINNOJHCHUSA
I/IH)II/IBI/I)IyaJ'H)HOG JOMAIOHEC 3aJaHUC CHACTCA MPEIoJaBaTCIi0 B TCUCHUC ABYX HCIACIIb
MMOCJIC U3YUCHUSA MOAYJIA ((KpaTHBIe HHTCTpaJIbD».

Kpurepun onenkmn:

- BepHoe BeimosiHenue 90-100% 3amanuii - 10 6ayos;

- BepHoe BeinonHeHue 80-89% 3amanuii - ot 8 10 9 Oaos;

- BEpHOE BhITIOJIHEHHE 66-79% 3amanwii - oT 7 10 8 6aI0B;

- BepHoe BeinmonHeHue 50-65% 3amanuii - ot 5 10 7 0aos;

- BepHOE BhIToyIHeHHE MeHee 50% 3amanmii - ot 0 10 5 6aosB.

7.2.2. KonrpoabHuas padora Nel no reme « KpuBojanHeiiHbie MHTErPaJIbD)
(HaumeHnosanue 0YeHOUYHO20 cpedcmea)

Tunosoii(bie) npuMep(bl) 3aganus(1il)



BapuanTt 1

3amanue 1. Borumcautsb fL (x4/3 + y4/3) dl, rne L — actpouna x = acos’t, y = asin’t,
0<t<2m

3ananue 2. Beraucaurs || . ydl mo orpesky npsimoii ot touku (0; 0) 1o Toukw (2; 4).

3aganue 3. Berauciurh fL (x% + y?dx + xydy no xpusoii y = e* or Toukn (0;1) 1m0
touku (1; e).

3ananne 4. Beramcmute [, xydx +y?dy mo xpusoii x =t*, y=t 1<t<2, B
HAIpaBJICHUU BO3PACTAHUS ITapaMeTpa.

3amanue 5. Beraucaute paboTy CHIIbI F= {y, —x} npu nepemenieHnn MaTepUATILHONU TOYKU
Macchl | BIOJB IyrU OKPYKHOCTH X = cost, y = sint, —n /4 < t < m/4, npobGeraemoit o Xoxy
4aCOBOM CTPEJIKH.

Bapuanr 2

3amanue 1. Beraucnants Maccy MaTepuaibHOM KPUBOH, 3a1aHHON ypaBHeHUeM Y = Inx, 1 <
x < e, c motHOCTHIO p (X, y) = x2.

3ajmanue 2. Boruucnuts | ., 2xdl mo mapabone y = x2 ot touku (0; 0) 1o Touku (1; 1).

3ananue 3. Boraucmuts [, (x + y)dx no napabosne y = x*/2 ot touku (0; 0) 10 TouKu (2;
2).

3amanue 4. BbpuuciauTh fL x?ydx + y?xdy mno xpusoit x =¢t, y=1t3, 0<t<1, B
HalpaBJICHUU BO3PACTAHUS MapaMeTpa.

3amanue 5. Bormcauts [, (x* +y?)dx + (x* — y?)dy no xpuoit y =1—|1—x| or
toukH (0; 0) 1o Touku (2; 0).

Bapuanr 3

3ananue 1. Beruucnuts [ . (x +y)dl rne L — xpuBas, 3a1aHHas ypaBHEHUAMH X = t, ¥ =
t, z=VR?—2t%,0<t < R/2.
3ananue 2. Berauciaurh fL 3ydl no otpesky npsimoii ot ToukH (0; 0) mo Toukwu (1; 3).

3ananue 3. Boraucauts [ p(* T ¥)dx mo nomanont ACB, npoxomsmeit depes Touku A(0;
0), C(2; 0), B(2; 2).
3aynanue 4. Boraucnuts [ . (x +y)dx + (x — y)dy no kpusoii x = Rcost, y = Rsint, 0 <

T
t < > (R > 0), B HampaBIIeHUH BO3paCTaHUS TapaMeTpa.

3ananue 5. Beraucnuth paboTy CHIIBI F= {z, —x,y} npu nepeMerieHun MaTepUaTbHOM
TOYKH Macchl 1 Bonbs KpuBoit x = acost, y = bsint, z =ct, 0 <t < 2m (a,b,c > 0), oT TOUKH
A(a, 0, 0) 1o Touku B(a, 0, 21).

Bapmuanr 4

3ananve 1. Berauciuts fL y2dl, tne L — apka nukinouasl x =t — sint, y = 1 — cost,
0<t<?2m.

3ananue 2. Beraucaurs |, L 5ydl no napa6one 3x = y? ot touku (0; 0) no Touku (3; 3).

3ananue 3. Beraucuts [ AB(x + y)dx — xdy no nomanoit ACB, npoxopsiieii yepe3 TOYKH
A(0; 0), C(2; 0), B(4; 2).

3amanue 4. Beramcnuth fL y2dx + xydy mno xpuBoit x = acost, y = bsint, 0 <t <

3
2 (a,b > 0), B HanipaBJIeHNUU BO3PACTAHUS ITapaMeTpa.



3amanue 5. Beruncautb paboTy CHIIBI F= {x + y,2x} npu nepemerieHNN MaTepUATBLHON
TOYKH Macchl | BIONB OKpYX)HOCTH X = acost, y =asint, 0 <t < 2w (a > 0), mpoberaemoii
IIPOTHUB XOJ[a YaCOBOM CTPEIIKHU.

Bapuant 5

3amanue 1. Beruuciuts fL zdl, rne L — xoHWYeckas BUHTOBas JUHUSA X = tcost, y =
tsint, z=t, 0<t< 1.

3ananue 2. Beraucaurs || , 6xdl no mapabone y = 3x2 ot Touku (1; 3) 10 Touku (2; 12).

3ananue 3. Beruncmuts [ AB ydx + xdy no nomanoit ACB, npoxozsiueii yepes Touku A(0;
0), C(2; 0), B(4; 2).

3ananne 4. Beraucnuts [ ydx —xdy mo xpuBoit x = acos’t, y = asin’t, 0<t <
g (a > 0), B HapaBIECHUH BO3paCTaHUS MapamMeTpa.

3amanue 5. Beraumcauts paboTy CHUITBI F= {x + y,x} npu mepemMenieHun MaTepUATHLHOU
TOYKH Macchl | BIONB OKpYyX)HOCTH x = acost, y =asint, 0 <t < 2rm (a > 0), nmpoberaemoii
MIPOTHB XOJa YaCOBOK CTPEIIKH.

Bapuanr 6

3ananue 1. Bplumcnuth mMaccy MaTepuaabHOW KpUBOW L, 3alaHHOM ypaBHEHMSIMU X =
e tcost, y = e tsint, z=e"t, 0 <t < In3, u umeronieii NOCTOSHHYIO MIIOTHOCTD P .

3ajanue 2. Berancnuts || ., 7xdl mo orpesky npsiMoii ot Touku (1; 4) 1o Touku (2; 8).

3ananue 3. Beiunciuth fL xdy 10 KOHTYpY TPEYroJbHHUKA, O0Pa30BAaHHOTO MPSIMBIMH Y =
x, x = 2, y = 0, 1poXoguMOMy B MOJ0KUTEILHOM HaIPaBICHUU.

3amanue 4. Borucauts [ y?dx + x*dy mo xpuoii x = a(t — sint), y = a(1 — cost),
0 <t <2t (a>0), B HampaBICHIH BO3PACTAHHS TAPAMETPA.

3ananue 5. Beruncnuts [ AB xdx — ydy no nomanoit ACB, npoxozsmeit yepe3 Touku A(0;
0), C(1; 0), B(1; 2).

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS
KontponbHast paboTa BBINOIHIETCS Ha MPAKTHUYECKOM 3aHATHHU TOCIE M3YYEHHUsS] MOy
«KpHuBOJIIMHEVHBIE HHTETPATIBI» U CAAETCS IIPETOaBATEIO.

Kpurtepuu onenku:

- IpaBUIIbHOE BBINIOJHEHKE He MeHee 90% paboTs! - 20 6asuios;
- mpaBwiIbHOE BhITIONIHEHHE 70-89% paboTh! - 15-19 Gannos;

- IpaBUIIbHOE BhINONHEHNE 50-69% pabotel - 10-14 6amios;

- IpaBUIILHOE BBITIONTHEHNE MeHee 50% pabdoTs! - 0-9 Gaiios.

7.2.3. KourpoabHuas padora Ne2 o reme «CkajasipHble U BEKTOPHbIE MOJISI»
(naumenosanue oyenouHo20 cpeocmea)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)

Bapmuanr 1

3ananue 1. BeIUMCIUTh IPOM3BOIHYIO CKaNsApHOro monst u = x2 + y2 B touxke M(1;1) mo
HaIpPaBJICHUIO BEKTOPA [ = {—1;1}.

3amanue 2. Beraucnute rpagueHT ckaispHoro mons u = (x — 1)(y — 2)(z — 3) B Touke
M(2;3;4).



3aganve 3. Bolumcoute amBeprenimioo  BektopHoro mnons d = (x —y)(y —z)i+
O —2)(z -]+ (z—x)(x - y)k.
Yoy Z7 XY
k .

3aganue 4. BeIYUCIUTL POTOP BEKTOPHOIO T10JIs d = = ]
X

3amanue 5. JJokaszars paBenctso gradf (u) = f/(u) gradu.

Bapmuanr 2

3aganue 1. BEMUCIUTL TPOU3BOIHYIO CKaIsIpHOro nmons u = 3xy2z3 B touxe M(0; 1; 2) 1o
HaIPaBJICHUIO BEKTOPA [ = {2;4;0}.

3aganue 2. BoIUMCIUTD TPAIMEHT CKAAPHOIO MOJIA U = x? — 3yz B Touke M(—1;0; 2).

3aganue 3. BplumcnuTh auBepreHuuio  BekTopHoro mons d = (y? +z3)(x + y)T+

(22 + x2)(y + 2)] + (x2 + y?) (z + x)k.

3ananue 4. BbMACINTS POTOp BEKTOpHOTro oust d = yzi + zx] + xyk.

3amanue 5. Jlokasars paBeHctBo gradf (u,v) = Z—i gradu + 3_1{ gradv.

Bapuanr 3

3aganue 1. BelYuMCInTh MPOM3BOMHYIO CKaJIsipHOTO mois u = e*™Y B Touke M(2;3) mo
HaIpaBJICHUIO BEKTOPA [ = {1;0}.

3amanue 2. BEIYUCIUTD TPaeHT CKAIAPHOTo noist U = sin(xy) B Touke M (—2;1).

3amanue 3. BelumcouTh auBepreHumuio BekTopHoro mona d = (x2 +y?)(y —z)T+
O +29)(z = 0] + (2 + x)(x = k.

3ananue 4. Beranciauts poTop BektopHOro noust d = y2z37 + 2xyz?] + 3xy?z%k.

3ananue 5. Jlokaszate paBenctBo grad(u + v) = gradu + gradv.

Bapuanr 4

3ananve 1. BblUMCANTH NPOU3BOJHYIO CKAISAPHOTO MONS U = % B Touke M (2;2) mo

S
HarpaBieHuio Bektopa | = {—3; 1}.
X
3ananue 2. BelUNCIUTD IPaUEHT CKAJSIPHOTO MOJS U = 7y B Touke M (1;—1;2).

3aganve 3. BolumcauTh JuBepreHuMio BekTopHoro mnons d = fi(y,z2)+ fo(x, 2)] +

fa(x, k.

3ananue 4. Berancauts potop BekTopHOro OISt d = yzi + z(x + 2y)] + y(x + y)k.
3ananue 5. Jlokazath paBeHcTBO grad(u/v) = w.
Bapuanr 5

3ananue 1. BeraucauTh Npou3BOIHYIO CKaJsspHOro noist u = cos(2yz) B touke M(0; 1; 4)
10 HampasieHuto Bekropa [ = {—1; 4; 8}.
a2
3amanue 2. BIYucIuTh MOIYJb TPAIUEHTA CKASIPHOTO MO U = % B TOuke M(2;4).

3aganve 3. Beraucauts ausepreHnuio BexkToprHoro mons d = (x + y)i+ (y +z)j+ (z +
x)E.

- Yy > 17
3a,£[aHI/IC 4. B]JIqI/IC.HI/ITB pOTOp BCKTOpHOPO mojada a = x_zj - ; k

3amanue 5. Jlokasats paBenctso div(uc) = (¢, gradu), rae ¢ — NOCTOSHHBIA BEKTOD.

Bapuanr 6

3aganue 1. BHIACHHMTB, B KaKMX TOYKAX TPAJMEHT CKAIAPHOTO mojis u = x2 + y? — 2xy
PaBeH HYIIIO.

X
3ananue 2. BpIUMCINTD TPOM3BOAHYIO CKAJISPHOTIO MO U =z B TOuUKe M(3;1) mo

HalpaBJIEHUIO BEKTOpa [ = {—2;4}.

3ananue 3. BBMACINTS AMBEPreHIHIO BeKTOpHOTo nonisi d = (xy)T + (yz)] + (zx)k.
5 15

3amanue 4. BeIYUCIUTE POTOP BEKTOPHOTO MO d = ll ~J:

3aganue 5. JlokazaTh paBEeHCTBO dw(a + b) = diva + divb.



KpaTKOC OIMMCAHHUE U PEIrJIaMEHT BBINNOJTHCHUSA
KOHTpOJILHaSI pa60Ta BBIITIOJIHACTCA Ha MPAKTUYCCKOM 3aHATHU IMOCJIIC HU3YUCHUA MOLYJIA
((CKaJ'IprHBIe M BCKTOPHBIC OIS U CAACTC IIPEIOJaBaTECIIrO.

Kpurepun oneHku:

- MpaBWJIbHOE BhIMOTHEHUE HE MeHee 90% paboTsr - 20 6amios;
- npaBuiIbHOE BhInoiaHeHue 70-89% pabotsl - 15-19 6annos;

- npaBwiIbHOE BhIMmoHEeHUE 50-69% pabotsl - 10-14 6annos;

- IpaBUWJIbHOE BhINOIHeHUE MeHee 50% pabotsl - 0-9 6amios.

7.2.4. KoarpoabHas padora Ne3 mo Teme «Psaabl 1 HHTErpaanl Pypbe»
(Haumenosanue oYeHOUHO20 cpedcmea)

Tunosoii(bie) npumep(bl) 3aganus(1il)

Bapuanr 1

3amanue 1. 3ammcaTh TpuroHomerpuueckuii pan ®ypve ana dysknuu f(x) = x? Ha
orpeske [—1, 1]. B kakux To4kax oTpe3Ka OH CXOAMTCS K JJaHHOU (QyHKIIUHU?

3ananue 2. 3anucaTth Tpuronomerpudeckuii psag Oypoe g GyHkuuu

-1, x<0
f(x) =40, x=0 mna orpeske [—1,1]. B kakux TOYKax OTpe3Ka OH
1, x>0

CXOJIUTCA K TaHHOW (DYHKITHH?

3amganue 3. Berumcants cymmy TpuroHomerpudeckoro psga ®ypee dpynkuuu f(x) = x +
2,—1<x<1,BT0ouke x = 0.

3ananue 4. Haiitu npssMoe u o6paTHoe npeodpazoBanust Pypwe 11 GyHKIHH

_(lxl Ixl =1
f(x)‘{o, x| >1°
Bapuanr 2

3ananue 1. 3amucate TpuroHomerpuueckuil psg Oypee s Gynkuuun f(x) =x —1 Ha
orpeske [—2, 2]. B kakux Todkax oTpe3Ka OH CXOAMTCS K TaHHOW (QyHKINHU?
. x, x=0
3amanue 2. 3amucath TpuroHomerpudeckuii psg Oypoe aist yaknun f(x) = {0 x <01
orpeske [—1, ]. B Kakux ToYKax oTpe3Ka OH CXOIUTCS K JaHHOW (DyHKIHN?
3amanve 3. Bpluucaute cymmy TpuUroHomerpuueckoro psga ®dypee ¢ymkmum f(x) =
5x%,—2 < x < 2,BTOouKe X = 1.

3ananue 4. Haittu npsimoe u oOpaTtHoe nipeodpazoBanus Oypbe 171 GyHKIIUU

C(x |x] =1
f(0) _{0, x| > 1°
Bapuanr 3

3ananue 1. 3anucars Tpuronomerpudeckuii psia Dypoe ans pyukuuu f(x) = xcos(2x) Ha
orpeske [—1, ]. B Kakux ToYKax oTpe3Ka OH CXOIUTCS K JaHHOUW (QyHKIHN?
. 1, x=0
3ananue 2. 3anucath Tpuronomerpuueckuii psag Oypwe ans pynkiun f(x) = {0 <02
orpeske [—2,2]. B Kakux ToYKax OTpe3Ka OH CXOAMTCSH K JaHHOU (YHKIMHN?

3amanue 3. BEIYUCIUTh CyMMYy TPUTOHOMETPUUYECKOTO psifa Dypre hyHKIHH



f(x) = {—i,;c E gj,]()] B Touke x = —1.
3ananue 4. Halitu ipsimoe u oOpatHoe npeoOpazoBanus Oypwe 1 GpyHKIUN
1, x € (0,1]
f(x) = -1, x € [-1,0)
0, x=0wmmm |x| > 1

Bapmuanr 4

3ananue 1. 3amucare TpuroHomerpuueckuii psin @ypoe s yrakuun f(x) = (3x + 1)sinx
Ha oTpe3ke [—3, 3]. B kakux Toukax OTpe3Ka OH CXOAUTCS K JaHHOH QyHKIuu?

3amanue 2. 3anucarb TpuroHoMeTpudeckuii psan Oypre st GyHKIHN

2, x=0 .
f(x) = {_ 1 x < o Ha& oTpeske [—2,2]. B kakux ToYKax OTpe3Ka OH CXOIHUTCSA K JaHHOM
byHKIIUN?
3asanue 3. BEIYMCIUTE CyMMY TPUTOHOMETPHYECKOTO psiia Dypbe QyHKIMH

_ (3x, x €(0,3] _
flx) = {0’ x € [-3,0] B Touke x = 0.

3amanwue 4. Haiitu npsimoe u oOpaTHOE npeodpazoBanus Oypbe Wit GyHKIUN

f(x)={ 2, x € [0,1]

0, x<Oumux>1

Bapmuanr S

Bamanue 1. 3ammcaTh TpuroHomeTpuueckuii pan ®ypve ana dysknuu f(x) = x> Ha
orpeske [—1, 1]. B kakux Todkax oTpe3Ka OH CXOAMTCS K JaHHOW (HyHKIUU?

3amanue 2. 3amucarh TpuroHomerpudueckuii psiq Dypre s pyakuoum f(x) = |x| Ha
orpeske [—1, 1]. B kakux To4kax oTpe3Ka OH CXOAMTCS K JJaHHOU (yHKIIUU?

3ananue 3. BEIUUCIUTh CyMMY TPUTOHOMETPHUYECKOT0 psiaa Pypbe GyHKIMU

f(x) =[x],—2 < x < 2,BTO0uKe X = 2.

3ananue 4. Haittu npsimoe u oOpatHoe npeodpazoBanus Oypbe 11t yHKIUU

_ -3, x € [—1,0]

& _{O, x<—lwmx >0

Bapuanr 6

3ananue 1. 3anmcath TpuroHomerpudeckuil psan ®ypee mns Gynkumm f(x) = 3x? Ha
otpeske [—2,2]. B kakux TOYKax OTpe3Ka OH CXOJUTCS K JaHHOW (QyHKInH?

. x, x<0

3ananue 2. 3anucath Tpuronomerpudeckuii psg Oypoe aast Gynkuun f(x) = {1 ¥ >ophe
otpeske [—2,2]. B kakux Toukax oTpe3ka OH CXOJUTCS K JaHHOW (YHKIIHH?

3ananue 3. BblUncianTh cyMMy TPUTOHOMETPHUECKOTo psiia Pypbe PyHKIMU

2
_ (x%,x€[0,1] _
flx) = {3,x € [-1.0) B Touke x = 0.

3ananue 4. Haittu npsimoe u oOpatHoe npeodpazoBanus Oypbe 11t PyHKIUH
3, x€[0,1]
fx) = -2, x € (1,2]
0, x<Owmmmx > 2

KpaTlcoe OMUCAHUEC U PErJIAMEHT BbINNOJTHCHUSA
KOHTpOJ'II)Haﬂ pa60Ta BBIITOJIHACTCA Ha MPAKTUYCCKOM 3aHATHU IIOCJIC HU3YUCHUSA MOOYJIA
((PH,Z[BI W UHTCTPAJIbL d)ypbe» " CHacTCA NpCIOAaBaTCIITO.

Kputepun onenkmn:
- IpaBUJIbHOE BhIMOIHEHHE He MeHee 90% paboTsl - 20 6amios;
- mpaBuiIbHOE BhINoNHEeHHE 70-89% pabotel - 15-19 6annos;
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- mpaBUIIbHOE BhINONHEHNUE 50-69% pabotel - 10-14 6amios;
- IpaBUJIbHOE BhINOIHeHUE MeHee 50% pabotsl - 0-9 6amios.

7.2.5. TecT HTOrOBBIIA 0 KYpCY «/10HOJIHUTEIbLHBIE [VIABLI aHAaN3a 1»
(HaumeHosanue oyeHouHO20 cpeocmsa)

Tunosoii(bie) npumep(bl) 3aganus(Uii)

Monayas |. KpaTHble HHTErpaJbl
Tema 1.1. JIBoliHbIE HHTErpaATIBI

Beruncienue unterpana | ¢ f (x,y)dxdy, rne G — 06nacth, OrpaHUYCHHAS TUHUSIMHA Y =
e*,y=0,x = —1,x = 1, cBOAUTCS K BBIYHUCIICHUIO

JIBYX TMOBTOPHBIX HHTETPAIIOB HE3aBHCUMO OT TOTO, TI0 KaKOH MepeMeHHOMN MPOU3BOUTCS
BHEIIIHEE HHTETPHPOBAHNE

ABYX IMOBTOPHBIX MHTETrPaioB, €CJIM BHEIIHEC HHTETPUPOBAHNUE IPOU3BOJUTCA 110 X, 1 OAHOI'O
IIOBTOPHOI'O MHTETpajia, €CJIM BHCINHEC HHTCIPUPOBAHUEC ITPOU3BOAUTCA 110 Y

OJIHOI'O IMTOBTOPHOT'O MHTCIpajia HE3aBUCUMO OT TOI'O, I10 KaKou HepeMCHHOﬁ IIPOU3BOANUTCA
BHCIIHCC UHTCTPUPOBAHUC

JABYX IMOBTOPHBIX MHTETrPajioB, €CJIM BHEHTHEC HHTETPUPOBAHMUE IPOU3BOJUTCA 110 Y, U OJTHOT'O
IIOBTOPHOI'O UHTETpajia, €CJIM BHCITHEC HHTCIPUPOBAHUEC ITPOU3BOAUTCS 110 X

Wurerpan ff. (x + y?)dxdy, rie G — o6nacTs, OrpaHHUYEHHAS KPUBBIMA Y = X Uy = X7,
paBeH

1/7

1/6

2/21

5/42

CrpaBenyinBo paBEHCTBO

J; dx fmf(x,y)dy = [, dy fz/z fx, y)dx+f1+ﬂf(x y)dx +
fl dy fyz/zf(xry)dx
fo dx [ fCoy)dy = [ dy L4 Faoyddx + [7, e fx )| +
[dy [, fOoy)dx
f dx fmf(x,y)dy = fol dy fz/zl  flx,y)dx + f12+J1_—y2f(x,y)dx_ +
f dyf z/zf(X,}’)dx
[Z dx [ f e, y)dy = [ dy f S G yydx 4 I, e f G y)dx +
fl dy fyZ/zf(x’y)dx
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Ecmu B unrerpane ff. f(x,y)dxdy, rne G — kpyr, OrpaHuueHHbIH OKPYKHOCTBIO X% + y? =

2X, IEpelTH K MOJSPHBIM KoopauHataMm (p, @), To obacti G OyaeT COOTBETCTBOBATD
obnacts g, 3anaBaeMa>1 HEPaBEHCTBAMHU

—5<<p< 0<p<cosy

, 0 < p < 2cosg

NIIN]S

Wurerpan [[. x*y?dxdy, tne G = {(x,y):1 < x* + y? < 4}, pasen
211 /4
21w /5
21m/8
21n/2

Tema 1.2. TpoliHnbie HHTETpAJIbI

SlkoOuaH mepexojia OT NPSIMOYTOJIBHBIX KOOPAUHAT (X, Y, Z) K IWIMHAPHUECKUM
KoopauHaram (p, ¢, Z) paBeH

p

p/2

p?

p*/2

[Tepexon oT HpPSAMOYTOJIBHBIX KOOpAUHAT (X, Y, Z) K cepuueckum koopauHaram (7,8, @)
OCYIIECTBIIICTCS C TOMOIIBIO (hOpMyIT

x = r%sin?0cos?p, y = r?sin?0sin®@, z =1r%c0s%0, 0 <r < +0,0<0<1m,0< ¢ <
21

x = rsinfcosp, y = rsinfsing, z =rcosh, 0 <r<+0,0<0<1m,0<¢p <2rm
r2sinfcosp, y = r’sinfsing, z =r%cosf, 0 <r < 40,0<0 <7,0< ¢ <27

x = rsin®fcos?p, y = rsin®fsin®g, z =rcos?0, 0 <r<+0,0<0<1m,0< ¢ <21

[Ipy BHIMHCIIEHMM MOMEHTA MHEPIIMH TeJa OTHOCHTENBHO HAaYala KOOPIMHAT MCIIONB3YHOTCS
CTaTUYECKHE MOMEHTBI TENa OTHOCHTEIBHO KOOPIMHATHBIX IUIOCKOCTEN

KOOpJAHWHATHI HCHTPA TSAXKCCTH TEJIa

MOMCHTBI HHEPIHHU TCJIa OTHOCHUTCIBHO KOOPANHATHBIX MIOCKOCTEH

MOMEHTBI MHEPIUH TeNla OTHOCHTENBHO OCeil KOOP/IMHAT

Ecmu I = [[f. f(x,y,2)dxdydz, rne T — 061acth, OrpaHuteHHAs SILTAIICOMIOM Z—Z +=+

2
zZ
== 1, To cipaBenIMBO PABEHCTBO

2
\/1 1[ —z —z
I—f dxf f(x,vy,z)dz

I=["dx[ “_Zdyf _Z_Zf(xy,z)dz
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11.

12.

O000

OOoOoa0

1 x2 x2 y
a wWl az c1=z732
szadxfb1 xzdyf s f(xy,2)dz
Witz ¢ 17272
x2 1 x2 y2
a b 1-77 Wiz 52
1= % dx [V ay (VT fy, 2 dz
b=z ¢ 1—a—z b—
Unrerpan || ffT (x +y + z)dxdydz, tne T — obnacth, OrpaHHIEHHAS [TOBEPXHOCTSIMHU X +

y+z=1,x=0, y=0, z=0, paBen
1/4
1/8
1/6
1/10

Mopnyas |1. KpuBosuHeiiHble HHTErpaJbl
Tema 2.1. KpuBosinHeHbIE HHTETPaJIbI IEPBOTO POIA

Ecnu kpuBast L 3aaHa B MOJISIPHBIX KOOPMHATAX ypaBHEeHHEM 1" = 1'(@), 1 < @ <
©5,7/ (@) nenpepsiBHa Ha [@4, @, ], f(X,y) HelpepEIBHA BIOIb KPUBOA L, TO CYIIECTBYET
KPUBOJMHEHHBINA MHTErpal IepBOro poaa ot pyukiun f (X, y) mo KpuBoi L, 0603HauaeMbIit

f L f(x,y)dl, u cnipaBeyTUBO PaBEHCTBO

J, FGuy)dl = 2 1 (r(@)cose, v@)sing) (@)’ + /(@) do

J, PGyl = 2 @2 (p)cosg, 2 (@)sing) | (@) + (/@) do
I, fGoydl = [0 f (r(@)cose, r(@)sing)y[r(@)] + [/ (@)l de

f, feayydl= [)* f (r*(9)cose,r?(@)sing)y/Ir(@)] + [r/(@)]de

KpuBonuHeiHbIi HHTETpa MepBOro pojia 00IaaaeT CIeAYIONUMHU CBOWCTBAMU:
IpY U3MEHEHUU HANPaBIIEHUsI 00X0/a KPUBOM MHTETPAT H3MEHSET 3HAK
JIMHEWHOCTD

aIINTUBHOCTH

MOJIyJIb MHTErpaJia HE MPEBOCXOAUT UHTErpaIa OT MOYJISt

HpI/I BBIYHCIICHHH CTaTHYECKUX MOMEHTOB IIJIOCKOM KpHBOﬁ OTHOCHTEIBHO oceil Ox u Oy
HCIIOJIB3YIOTCA

Macca KpuBOU

IIJIOTHOCTb KPUBOU

MOMEHTBI HHEPLIMHA KPUBOW OTHOCUTEJIBHO KOOPAUHATHBIX OCEU
PAcCTOSIHUS OT TOYEK KPUBOW 1O KOOPAMHATHBIX OCEU



14.

O O O O

15.

16.

ooooy

19.

o

UnTerpan fL (x4/3 + y4/3) dl, rne L — actpouna x = acos3t, y = asin3t, 0 <t < 2m,
paBeH
347/3
4a7/3
2a7/3
6a7/3

Macca marepuallbHON KpHBOM, 3aJaHHON ypaBHeHUEM Yy = [nx, 1 < x < e, C INIOTHOCTHIO
p(x,y) = x? paBHa

1

(1 + e)¥2 - 22)

(1 + €)% +2v2)
(1 +e»)*2 +2v2)
(A + €)% - 2v2)

Tema 2.2. KpuBoJsiMHEHBIE HHTETPaJIbl BTOPOTO poja

Ecnu kpuBast AB 3amana ypaBaenueMm y = y(x), a < x < b, 1 UMeeT KyCOYHO-
HETPEPHIBHYIO POU3BOIHYIO, a hyHKmu P(x,y) u Q(x,y) KyCOUYHO-HETIPEPHIBHBI BJIOJb
KpuBoil AB, To cymiecTByeT 001NN KpUBOIMHENWHBIM HHTErpal BTOPOro poja

s P, y)dx + Q(x,y)dy n cipaBenBo paBeHCTBO

[,5 PG y)dx + Qe y)dy = [7(P(x,y(x)) + Q(x, y(0)) v/ (x))?)dx

[,p PG y)dx + Q(a, y)dy = [7(P(x,y(x)) + Q(x, y(x))y/ (x))dx

[,p PG y)dx + QQx, y)dy = [7(P(x,y()) + Q(x, y () ly/ (x))dx

[,p PG y)dx + QG y)dy = [7(P(x,y(x)) + Q(x, y () Iy G )dx
KpPIBOJ'IHHCfIHBIC I/IHTerpaJIBI BTOpOFO pona 06J'Ia,Z[aIOT CJ'Ie,Z[YIOH_II/IMI/I CBOfICTBElMI/II
JIMHENHOCTD

AIJIUTUBHOCTh

MOAYJIb UHTCI'PAJIa HE IPCBOCXOAUT UHTErpajia OT MOAYJIA

MIpY U3MEHEHUU HAIpaBlIeHUs] 00X0/a KpUBOM 3HAK MHTETpaia U3MEHSETCs Ha
MIPOTUBOIIOJI0KHBII

Pa6ora cunst F(x, y) = P(x,y)T + Q(x,y)] IpH IepeMeIIecHII MATepHAIbHO TOIKH MACChI
1 n3 Touku A B Touky B Brosib kpuBoii AB paBHa

[,z P2(x, y)dx + Q*(x, y)dy
[,51PCe Y Ndx +1Q(x, y)|dy
J,5 P, y)dx + Qx,y)dy

Jag V1P )Ndx +/1Q(x, y)|dy

Wurerpan [, x*dx + xydy no kpuBoii x = cost, y = sint, 0 <t < 7/2, B HanpaBJICHAH
BO3pACTaHUs MapaMeTpa paBeH
1



20.
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21.

22.
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23.

24.

o

25.
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Unrerpan [ AB(x + y)dx no otpesky npsimoit ot Touku (0; 0) 1o Toukwm (2; 2) paBeH
8

N B~ O

Mopnyas |11, Psiabl m naTerpanst ®ypoe
Tema 3.1. Panbr @ypbe

IIpuMepoM OPTOHOPMHUPOBAHHONW CHCTEMBI B IIPOCTPAHCTBE BCEX KYCOYHO-HETPEPHIBHBIX HA
oTpeske [—T, | GyHKUUH SBISAETCS TPUTOHOMETPHUYECKAs CHUCTEMA

1 cosx sinx cos(nx) sin(nx)
\/_ﬁ’ﬁ’ﬁ’ ...,T,T,
1 cosx sinx cos(nx) sin(nx)
\/T_TL" Ve ' va '™ v& ' V& '
Vr,\mcosx,Vmsinx, ..., Vmcos(nx), Vrsin(nx), ...
1 cosx sinx cos(nx) sin(nx)

W' w 2w’ 2vm 2w

Psagom ®yphe seMenTa f 1Mo OpTOHOPMUPOBAHHOM cucTeMe {Yy }r~, Ha3bIBACTCS PSI BHIA
Yk=1fk¥k> rre fi = (f, ¥i)

k=1 fibks tme fi = (f, ¢k)2

k=1 kWi rre fi = |(f, ¥

k=1 fibr, tae fi =1 i)l

JI71st IpOU3BOIBHOTO 3JIeMeHTa f, JI000# OPTOHOPMUPOBAHHOW CUCTEMBI {1y }r—q TAHHOTO
€BKJIN0BA TPOCTPAHCTBA U JIIOOOT0 HOMEpA N CIIPaBEATINBO TOXKAECTBO becces:

182 fite = FI1 = 11 = Sper 7
S5 fithie = FII = |IFI) + 2oy £2
5oy b — FII2 = |IF1]) = Zpey £
S22y fiebe — FIl = |IF 1)+ Zpey 2

Tpuronomerpuueckuii psg Oypwe ¢yukimu f(x) = (3x + 1)sinx na orpeske [—3, 3]
COJIEPXKUT CHHYCHI M HE COAEPKHUT KOCHHYCOB

COJIEP)KUT KOCHHYCHI U HE COJICPIKUT CHHYCOB

COJICPKUT KaK CHHYCBI, TAK U KOCHHYCBI

Tpuronomerpudeckuii psan @ypwe Gynkuun f(x) = x> na orpeske [—1, 1] cxomutes k f(x)
BO BCEX TOUKax oTpeska [—1, 1]

BCIOY Ha oTpe3ke [—1, 1] 3a HCKITtoYeHneM IByX TOYEK

BCIO/Iy Ha oTpe3ke [—1, 1] 3a UCKITF0OUeHnEM OJTHOW TOUKU

BCIOZly Ha oTpeske [—1, 1] 3a uckimoueHneM Tpéx Touek

Tema 3.2. Unterpanst @ypoe



26.

217.

28.

oooow

w
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Ecmu f(x) € Ly(—0o0, 00), TO 115 110001 TOUKH Yy € (—00, 00) CYMIECTBYET HECOOCTBEHHBIM
UHTETrpa, Ha3bIBaeMblii 00pazoM (i npeodpazoBanuem) Oypbe pynkuuu f(x) u
OTIpeIeNIIeMbIid PABEHCTBOM

fO) = [ ™ f(x)dx
FO) =7 e™|f(x)|dx
Fo) =J" e™f(x)dx
FO) = [ e*™|f(x)|dx

Iycts f(x) € Ly(—00,0). Torna ¢pyukius f(y), seiasomasics o6pazoM Dypbe QyHKIHH
f(x), HempepbIBHA 110 Y B KaX/10i TOUKe OECKOHEUHOW NPSMOM U YAOBJIETBOPSET YCIOBUIO

lim |f(y)| =1/2

|y|—00 A

|lim |f(y)| =1
y|—>oo A

lim |F )] = +oo
lim [f()|=0

|y|—>

Ob6parnbiM nipeodpazoBanreM Dypre pyHKIuH f (X) Ha3bIBACTCS UHTETPAT

1 iy 7 N

pym fjooo(elxy f (¥))dy, nonnMaembIii B CMBICJIE TJIABHOTO 3HAYCHUS
% fjooo(eixy |f () |)dy, mOHHMaeMBbIii B CMBIC/IE [IABHOTO 3HAYCHHS
% f_oooo(e_ixy |f (7)) dy, HOHHMaeMBIii B CMBIC/IE [IABHOTO 3HAYCHHS

i ffooo(e_ixy f(¥))dy, noHnMaeMblii B CMbICIIE TIABHOTO 3HAYCHHUS
CripaBe/UIMBbI YTBEP:KICHUS:

o0pa3 @ypbe uéTHOW QyHKUNU ABIsSETCS YETHONU (DyHKIIMEH

00pa3 dypbe y€THOM QyHKIMM ABISETCS HEUETHON QYHKIMEH
o0pa3 dypbe Heu€THON (QYHKIMHU ABIsIETCS HEUETHON PyHKIMEH
o0pa3 @ypbe Heu€THON QYHKIUU ABISETCS YETHON (QyHKIMEN

1 <1
[IpeoGpaszosanue Pypre Gyuxuuu f(x) = {O’ :);I ; 1 FmeeT Bu
sin?y
A , y#0
fo) = { y
1, y=
cosy
o , y#0
f) ={ y
1, y=
2siny
] , y#£0
f) ={ y
2, y=
2cosy
R L y#0
f) ={ y
2, y=

Moayasb V. CkansipHble 1 BeKTOPHbIE M0JIsI
Tema 4.1. OcHOBHBIE IOHATUSA TEOPUU OIS



31.

32.

33.

34.

35.

36.

37.

o O O O

ITycTs B o6nactu G 3amano BekTopHOE noje d(M). Kpusble, B Kaxk10ii Touke M KOTOPBIX
BekTop d(M) HanpasJieH 10 KacaTeNbHON K KPMBOM, Ha3bIBAIOTCA . ..

S
[Tycts u(M) — ckansiproe moie B obiactu G; | — ¢pukcupoBaHHbIil BeKTOp; M —
dukcupoBanHas Touka B G; M/ — npou3BonbHas TouKa B G, OTIMYHAS OT M M Takas, 4To
L
MM/||l; MM/ — Bennunna HanpaBlieHHOTO OTpe3ka, uayuiero ot M k M/. TIpou3BomHoi
ckassipaoro mosist U (M) B Touke M 1o HampaBIICHUIO BEKTOPa | Ha3bIBACTCS YKCIIO

. u(M)-u(m/

lim “M)—uM’)
M/-m MM/

. u(M)-u(m/

lim “M-uM’)
M/5m MM/l

. u(M/)—u(M)

lim )-uGn
M/sm MM/

. u(M/)=u(M)

lim “M)-uGn
M/5m MM/

Ecnu B 061actu G BekTopHOE 11oj1e d(M) MOKHO PeCTaBUTh KaK IPaueHT HEKOTOPOTo
ckasproro nons u(M), To ects d = grad u, To mone d(M) Ha3bIBaeTcs ...

Jluseprenuueii Bekropaoro nojis d = P(x,y,z)T+ Q(x,y,z)] + R(x,y, Z)]_C) Ha3bIBAETCS
CKaJsipHas QpyHKUUA

. - OR 8 apP
dlva=£+£ P
. 5 0P @ AR
dlva=£+£ P
. 5 0 P  OR
dwa=£+a+a—z
. 5 0 OR @
dwa—a—Q+£ a—g

Potopom (Buxpem) BekTopHoro nojis d@ = P(x,y,z)T+ Q(x,y,z)] + R(x,y, Z)I_C) Ha3bIBAETCS

BEKTOP-(PYHKIUSA

rotd = (Q, — Ry)i+ (Ry — B)J + (P, — Q)k
rotd = (Q, — R,)i + (B — R)J + (B, — Q)k
rotd = (R, — Q)i + (Ry — B,)J + (Qx—P,)k
rotd = (R, — Q)i + (B, — R)j + (Qx—P,)F

Tema 4.2. BeruncieHue Npou3BOIHON 110 HAIPABICHUIO U IPAIUEHTa

['paauieHT ckansipHOro Mojs U = % B Touke M (1; —1; 2) paBen
{-1/2;1/2;-1/4}

{1/2;-1/2;-1/4}

{1/2;-1/2;1/4}

{-1/2;1/2;1/4}

[TpousBomHas ckansipHOTO oISt U = cos(2yz) B Touke M (0; 1;4) mo HampaBIeHHIO BEKTOPa

[ = {—1; 4; 8} paBHa
48sin8
9




38.

oooog
o O O O

oooos

o O O O

42.

o O O O

43.

o O O O

48sin8

9sin8

48
9sin8

48

2
x—
Monyib rpajiueHTa CKaJIIpHOTO TOJIsl U = Ty B Touke M (2; 4) paBeH

V652
V65/4
V63/2
V63/4

['palMenT CKaISAPHOro Nojis U = x2 + y2 — 2Xxy paBeH HyIIO B TOUKAX
(1;-1)

(-1;-1)

(2;2)

(-2;2)

I'panuent ckansproro nonst u = x> + y3 + z3 — 3xyz nepnenaukynspen ocu 0z B TOUKax
(-1,1;1)

(1;-1,1)

(1;1;1)

(-1;-1;1)

Tema 4.3. Beluncienue quBepreHIuu

Huseprenmus Bektoproro nonst d = (x2 + y?)(y — 2)T+ (y? + z2)(z — x)] + (2% +
x2)(x — y)k pasna

0

2x+y+2z)

2

x+y+z

JTluBepreHIys BEKTOpHOTO 0Nt & = f,(y,2)i + fo(x, 2)] + fs(x,y)k pasua

(f),

0

(f)L

(L + ()i + (£,

JluBepreHnus BEKTOPHOTO MO d = ZX—ZT + %f B Touke (1;2; 1) paBHa
2

-2

1

-1



44,

0O O O O

45.

0O O O O

46.

o O O O

47.

48.

o O O O

49.

o O O O

50.

JIMBEPreHIns BEKTOPHOTO MO d = €

e® + 48
e® — 48
e + 84
e® —84

JluBeprenuus BektopHoro nous d = (cosx)? + (siny)j + (cosz)k B Touke (17; 0; 77) paBHa

0
-1
1
2

Tema 4.4. Beruucienue poropa

Potop BekTopHoro nons d = yzi + z(x + 2y)j + y(x + y)k pasen

0

2y1

yj
(x+y)k

- Yy > 17
PoTop BekTopHOTO MoJIS A = poed Rl k paBen

PoTop BexTopHOTO MoNs d = yzi + z(x + 2y)] + y(x + y)K B Touxe (2; 1; 0) pasen

27
0
_3j

T+ 2k

- - 172
Potop BexTopHOro nous a = 12 J — =k B Touke (3; 1; 8) paBen
X X

.
9] 27

15 2 7

2%

9] 27

15 2 7

23k B Touke (0; 2; 4) paBHa



1 2
o —;]-l-—

=



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Cemectp 3

Ne ni/n

Bonpocebl Kk dk3aMeny

1 |Onpenenenue aBoiiHOro nHTErpana. Kimaccel MHTErpupyeMbIxX (yHKIHA.

2 CBOMCTBA IBOMHBIX HHTEIPAJIOB.

3  [Bbruncnenue 1BOMHBIX HHTErPAIOB C IOMOIIBIO IOBTOPHOIO HHTETPUPOBAHUS.

4  |3ameHa nepeMEHHBIX B JBOMHOM MHTErpalle.

S5 [Bbruncnenue 1BoiHOro MHTErpajia ¢ NOMOIIBIO MOJSPHBIX KOOPIUHAT.

6 [[eomerpuueckue npuiio)keHus 1BOMHBIX HHTEIPAJIOB.

7 | ®usnyeckue NpuIoKEHNs JBOMHBIX HHTErPaJIOB.

8  [Ompenenenue tpoitHoro nHrerpana. Kiaccosl HHTErpupyeMbix (yHKIMHA.

9  [CpoiicTBa TPOMHBIX HHTETPAJIOB.

10 |BerunicneHne TPOMHBIX HHTETPAIOB C MOMOIIBIO MOBTOPHOTO HHTETPUPOBAHUSI.

11 [3ameHa nepeMeHHbIX B TPOMHOM HHTErpaje.

12 |BpluncieHue TPOMHBIX HHTEIPAJIIOB C MOMOIIBIO WIMHAPUYECKUX KOOPAUHAT.

13 |BerunicneHne TPOMHBIX HHTETPAIOB C MMOMOIIBIO C(hEePUIECKIX KOOPIMHAT.

14 |Bpiuncienue 00bEMOB C TOMOIIBIO TPOHHBIX HHTETPAJIOB.

15 |Dusnueckue NpuIOKEHUs TPOMHBIX HHTEIPAJIOB.

16 |OnpeneneHne KpUBOJIMHEHHOTO HHTETPAJIA IIEPBOTO POAA JJIS CITydasi IIIOCKOH KPUBOMA.

17 OnpenveneHHe KPUBOJIMHEHHOTO MHTErpajia IEPBOro pojaa AJIs Cllydas IPOCTPAHCTBEHHOMH
KpUBOI.

18 BrrunciieHne KpUBOJIMHEWHOTO WHTErpaja MEpPBOrO PoJa C MOMONIIBIO OMNPEACIIEHHOTO
MHTErpaa.

19 |OnpeneneHne KpUBOIMHEHHOTO HHTETPpaJia BTOPOTO POJIa ISl CIyvast INIOCKOW KPUBOM.

20 OnpenveneHHe KPUBOJIMHENHOTO MHTErpaja BTOPOTO poJa JAJs cilydas IPOCTPAHCTBEHHOMH
KpUBOI.

21 BrrunciieHne KpUBOJIMHEWHOTO HWHTErpaja BTOPOrO0 pojia C MOMOUIIBIO ONPEAECTIEHHOTO
MHTErpaa.

22  |CoiicTBa KpUBOJMHEWHBIX HHTETPAJIOB MEPBOTO POJIA.

23 |CBoiicTBa KpMBOJIMHENWHBIX HHTETPAJIOB BTOPOTO POAA.

24  |Ousnueckue NPHIOKEHHSI KPUBOJIMHEWHBIX HHTETPAJIOB.

25 |Dopmyia ['puHa.

26 |BelpaxeHue mioniaau GUrypsl 4epe3 KpuBOJIMHEHHbIE HHTETPaiIbl 0 €€ IpaHHIIe.

7 YcinoBHsS HE3aBUCUMOCTH  KPUBOJIMHEMHOIO HWHTErpaja BTOPOrO pojaa OT MyTH
MHTErpUPOBAHUS.

28 |[loHsATHE CKAJSIPHOTO MOJIS.

29 JIuHWYM ¥ TOBEPXHOCTH YPOBHS CKAISPHOTO TIOJISL.

30 [OnpeneneHure BEKTOPHOTO MOJIS.

31 [[ToHATHE BEKTOPHOH JUHHH.

32  [[Ipom3BojHAs IO HANIPABICHUIO CKAJISIPHOTO TTOJISI.

33  [[Ipou3BojHas MO HANPABIECHUIO BEKTOPHOTO MOJIS.

34 [[paaueHT CKaJISPHOTO MOJIs.

35 [[loreHmmanpHOE MOIIE.

36 |luBepreHIust BEKTOPHOTO MOJIS.




Ne i/ Bomnpocsl Kk dxk3aMeny
37 [PoTop BekTOpHOTO MOJISI.
38 [ConenonpanpHOE MOIIE.
39 [Omnepatop I'amunbToHa. [IpaBuna Beraucienuii ¢ oneparopom ['aMuiIbTOHA.
40 [HecranmoHapHbIe CKaJsIpHBIC TOJISL.
41 [HecranmoHapHbIC BEKTOPHBIC MTOJIS.
42  [[loBTropHble AU depeHranbHble ONepaly B CKAIIPHbIX U BEKTOPHbBIX HOJISIX.
43  [PaznokeHHe BEKTOPHOTO MOJIsl HA CYMMY MOTEHIIMATBHOTO M COJICHOUIATIBHOTO TOJICH.
44  [[loHsTHE €BKJINJOBA IPOCTPAHCTBA.
45 [HepaBenctBo Komu-byHsxoBckoro.
46 [[loHsTHE OPTOHOPMHUPOBAHHOW CHCTEMBI B €BKJIMJOBOM IPOCTPAHCTBE.
47  [[IpuMepbl OPTOHOPMUPOBAHHBIX CUCTEM B €BKJIMJIOBBIX IPOCTPAHCTBAX.
48  [Pan dypbe 31eMeHTa eBKINA0BA IPOCTPAHCTBA.
49 [ToxpectBo beccens.
50 [HepaBenctBo beccens.
51 Tpuronomerpuueckue psapl Pypbe an8 (QYHKUMH, 3aJaHHBIX Ha OTpe3ke [-m, ]
HepasenctBo becceis.
52  [3aMKHYTbIE OPTOHOPMHUPOBAHHBIE CUCTEMBI B €BKJIMJJOBOM IIPOCTPAHCTBE.
53 |PaBenctBo [lapceBais.
54 [Teopema o psge Pypbe 2jIeMEHTa 10 3aMKHYTOM OPTOHOPMUPOBAHHOM cHUCTEME.
55  [[losHBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI B €BKJIMJJOBOM IIPOCTPAHCTBE.
56 |CBs3b NOHATHH 3aMKHYTOCTH U TOJHOTHI OPTOHOPMUPOBAHHOMN CHCTEMBI.
57 |Teopema o psax Dypbe IBYX 3JIEMEHTOB MO MOJHON OPTOHOPMUPOBAHHOM CUCTEME.
58 Jl0Ka3aTeIbCTBO 3aMKHYTOCTH TPUTOHOMETPHUUYECKOM CHUCTEMbI B MPOCTPAHCTBE KYCOYHO-
HEeNnpephIBHBIX HA OTpe3Ke [-1, 1] QyHKIuI.
59 |CnencTBus 3aMKHYTOCTH TPUTOHOMETPHUECKON CHCTEMBI.
60 |[Ipocreiimue ycinoBus paBHOMEPHON CXOJMMOCTH TPUTOHOMETpHUYECcKoro psaa dypoe.
61 [Ipocreiimme ycinoBUS TMOWICHHOTO TU(GQGEPEHIIMPOBAHNS TPUTOHOMETPHUECKOTO Psia
Dypre.
62 [Teopema Jlupuxiie 0 CXOOUMOCTH TPUTOHOMETPHIECKOTO psifa Dyphe.
63 [Tpuronomerpuueckuii psjg Pypbe i GYHKIWMIA, 3a1aHHbIX Ha oTpeske [, 1].
64 |Bug tpuronomerpuueckoro psaa Oypbe i 4ETHBIX GYHKIUH.
65 |Bug tpuronomerpuueckoro psjga Oypee st HeYETHRIX QYHKITHIA.
66 |[lonsTue obpaza Dypne.
67 |[Ipocreiimue cBoiicTBa oO6paza Dypre.
68 |YcmoBus paznoxxumoctd QyHKIMH B nHTErpaia Dypee.
69 |[Ipsmoe u obpaTHOE npeobpazoBanus Pypbe.
70 |Kocunyc- u cunyc-npeoOpazoBanusi Dypoe.
7.3.2. Kpurepuu U HOPMBbI OLlEHKH
dopma
Cemectp "POBEICHUI Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOMH
aTTecTaluu
3 Dk3aMmeH (1o OneHKa «OTJIMYHO» CTaBUTCS IPH
HAKOIIUTEIIbHOMY «OTIIMYHO» Haoope ot 80 1o 100 uToroBsIx
pEUTHHTY) OaJIIoB.
«XOpOULIO» O1eHKa «XOpoLIoy» CTaBUTCS IPU




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

Habope ot 60 10 79 UTOTOBBIX
0aJIoB.

«YIOBJIETBOPUTEIILHO»

OueHka «yIOBIETBOPUTEIHEHOY
ctaBuTcs npu Hadope ot 40 10 59
UTOTOBBIX OAJJIOB.

«CHEYOOBJICTBOPUTECIBHO»

OneHka «Hey10BIETBOPUTEILHO
cTaBUTCA NMpU Habope meHee 40
WUTOTOBBIX OAJIJIOB.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, M3IaHUA ounodanorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | B.C. [llunaues MaremaTuueckuii aHaJIn3 YuebHoe nocobue 2015 9bC
"ZNANIUM.COM"
2 | B.JI. bynaes, M.A. SIky6con | MaremaTnueckuil aHanus YuebHuk 2017 OBbC «Jlanp»
3 | I"'M. ®uxrteHrombIy OcHOBBI MaTeMaTH4eCKOTO aHanu3a. B 2 4. | YueOHuk 2019 OBC «Jlanb»
4.1
4 I''M. ®uxTeHronll OCHOBEI MATEMATHYECKOTO aHanu3a. B 2 4. | YueOHHuK 2015 SBbC «JIaHbY»
4.1
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Neo nocoodue, yue0Ho- Ton HAYYHOH
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n METOAHYECKOEe Mocodue, U3JTAHUS oudamoreke /
NPAKTHKYM, JP.) HaumenoBanue 3bC
5 | I''M. 3anopoxery PykoBoOJICTBO K pelieHuio 3aaad 1o VY4eOHoe nocobue 2014 OBbC «Jlanb»
MaTEeMaTHYECKOMY aHAIHU3Y
6 | A. ®. bepmant, U. T. Kpartkwuii Kypc MaTeMaTHUECKOTO aHaTN3a VY4aebHOe mocobue 2010 3BC «Jlaub»
ApamaHoBHY
7 | B.A. T'opnau MareMaTHUeCKUil aHaIN3 Y4aeOHOe mocobue 2013 OBC «Jlaub»




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

OBC «JlaHby;

OBC "ZNANIUM.COM"

8.4. IlepeyeHb MPOrpaMMHOIo0 obecnevyeHus

[
No Hanvenosame TIO PexkBU3UTHI AloToBOpa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart beccpouno

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa00paTopHuii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEAeHUS

/Il | NPaKTH4YeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHHU J1JI1 CAMOCTOATEIbHOM

padoThI 00yualomuxcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VY4eOHas ayTuTOpHS I IPOBEICHUS CTombl yYeHUYECKHE JBYXMECTHBIC
3aHATHH JICKIIMOHHOTO THIIA. Y 4eOHas (MOHOOJIOK), CTOJI IIPENoIaBaTeIbCKHUil,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJI, IOCKa ayJUTOpHasi (MeIoBast)

CEMHHAPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTaluil. Y4ueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmn (YJIK-305).

VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBI yYYEHUUECKHE IByXMECTHBIE
3aHATUH JEKIMOHHOTO TUMa. Y4yeOHas (MOHOOJIOK), CTOJI MIPETOIaBaTEeNbCKUH,
ayJUTOPHS JJIsl IPOBEIACHUS 3aHATHH JI0CcKa ayAMTOpHast (MenoBas)
CEMHHAPCKOTo TUMAa. Y4yeOHas ayTuTopus AJs
KYypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayuTopus Juis
MTPOBEJICHUS TPYIITOBBIX M HHINBHTYyaTbHBIX
KOHCYNbTalMil. Y4ueOHas ayuTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrectarmu (YJIK-411).

VYdeOHas ayTUTOpHS TSI IPOBEICHUS CTomBl yYeHHYECKHE JBYXMECTHBIC
3aHATUH JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOK), CTOJI MTPEToIaBaTeNbCKUH,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJ, TOCKa ayJUTOpHasi (MeIoBast)
CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTOpHs IS
KYypCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS
KYpCOBBIX pa0oT). YueOHast ayIuTopHs JUis
MPOBE/ICHHUS TPYIIOBBIX U WHANBUIYATbHBIX
KOHCYJIbTAllMi. YueOHas ayuTopus s
MPOBEICHNUS 3aHATUH TEKYIEro KOHTPOJIS U
npomexyrounoi arrecraimu (YJIK-310).

4 | YuebHas ayquTopus AJsl IPOBEACHUS CT0JIbl YYEHUUYECKUE IBYXMECTHbIE




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

3aHATHUH JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISt IPOBEACHMUS 3aHATHHA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuToOpus IJis
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalnil. YueOHas ayiuTopus is
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-413).

(MOHOOJIOK), CTOJI MPETOIaBaTEIIbCKUM,
CTYJI, IOCKa ayAUTOpHAast (MEJIOBast)

Y4eOHast ayTuTOpUs ISl IPOBEACHHSI
3aHSATHUH JCKIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEACHMS 3aHATHHA
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-418).

CToJIbI YYCHUYECKHUE IBYXMECTHBIE
(MOHOOJIOK), JOCKa ayIuTOpHas 3-X
CEKIIMOHHAsI (MEIOBasi), CTOJ
NPEIOIaBaTEeIbCKUH, CTYIIbsI, TPOCKTOP
Acer

Komnerorepnsiit kiacc. [lomenienue nis
CaMOCTOSITENIbHON paboThl. YueOHas
ayIAUTOPUS ISl TIPOBENICHHSI 3aHATUI
CEeMHUHApPCKOro THUMa. Y4yeOHas ayAuTOpHs IS
KypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayuTopus JUis
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYJIbTAllMi. YueOHas ayaquTopus Ais
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoii arrecrarmu (I'-401).

CroJibl y4eHUYECKHUE, CTYIbs
yueHnndeckue, [IK ¢ BBIXO0M B ceTh
WNHuTtepner
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