MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.0.32

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

I[OHOJIHI/ITeJIbHLIe rJIaBbl aHAJIHN3A

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU

01.03.02 IlpukiamHas MaTeMaTuKa U HHGOPMATHKA

HaIpaBICHHOCTH (TIPodHIIb)

KOMHBIOTCpHLIC TCXHOJIOTUH U MATCMATUYCCKOC MOACINPOBAHHUC

®opma 00ydeHus: ouHas
I'on Habopa: 2023
OOmas Tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpaM

Cemectp 3

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexun 16 16
JlaGopaTopHbIe
[TpakTHaeckue 32 32
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
IIpomexxyTouHas arrecraus 0,25 0,25
KoHrakTHas pabota 48 25 48,25
CamocTosTenpHas padora 95,75 95,75
KonTpoib
Hroro 144 144
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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTaBICHUI 00 OCHOBHBIX

IIOHATHUAX U METOJaX aHaJIn3a.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

MaremaTrnueckuii ananus, JInHeliHas anredpa U aHATUTHYECKAsk TEOMETPHS.

HI/ICHI/IHHI/IHBI " IIPaKTHUKH, JJIA KOTOPBIX OCBOCHHE HaHHOﬁ JUCHUITIIMHBI HCO6XOI[I/IMO KakK

npeamiecTByroiiee: Teopust BEposITHOCTEM U MaTeMaThiecKasi CTaTUCTHKA.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHIIUH
(ko m
HaWMCHOBAHHE )

HNuagukaropbl
JOCTHKEHUS
KOMIIEeTeHI i
(Koa 1 HAMMEHOBaHUE)

IInanupyemsle pe3yJibTaThbl 00y4eHHs

OIIK -2. Cnocoben
HCIIOJIB30BaTh U
aJalTHPOBATh
CYIIECTBYIOIINE
MaTeMaTHYECKUe
METO/IbI U CUCTEMBI
POrPaMMHUPOBAHUS
JUTsL pa3paboOTKH U
peanuzanuu
AITOPUTMOB
peleHus
MIPHUKITATHBIX 337124

OIIK-2.1 3naer
MaTeMaTH4YE€CKHE OCHOBBI
MPOrpaMMHUPOBAHUS U
SI3BIKOB
MIpOrpaMMHUPOBAHUS.

3HaTh: MaTEMaTUYECKHE OCHOBBI
[IPOrPaMMUPOBAHUS U A3bIKOB
IIPOrPaMMHUPOBAHUS.

YMeTh: pa3pabaThiBaTh IPOrpaMMbl Ha
OCHOBE IIOCTPOEHHOT'O aJITOPUTMA
Brnanets: TexHonorueit pazpaboTku
IIPOrpaMM Ha SI3bIKE IPOrpaMMHUPOBAHUS

OIIK-2.2 Ymeer
UCIIOJTb30BaTh U
aJanTUpPOBATh
CYIIECTBYIOIIIHE
MaTeMaTHUYECKHUe METOIbI
U CHCTEMBI
MPOrPaMMHUPOBAHUS JISI
pa3paboOTKHU U pean3aiuu
ITOPUTMOB PEIICHUS
MIPHUKJIATHBIX 33]1a4.

3HaTh: MaTEMaTUYECKHE METOIbI U CUCTEMBI
POrpaMMHUPOBAHUS JUIsl pa3pabOTKU U
pean3alyy aJropuTMOB PELICHUS
MPUKJIAIHBIX 33724

YMeTh: UCIONIB30BaTh U aJalTUPOBATh
CYILIECTBYIOIINE MaTEMaTHUYECKUE METOIbI U
CUCTEMBI IPOIPAaMMUPOBAHUS IS
pa3paboTKU U peau3aliy alropuTMOB
pELIEeHNs] IPUKIAIHBIX 3a7a4

Bnagers: HaBbIKAMU UCIIOJIB30BAHUS
CYLIECTBYIOIIUX MaTeMaTUYECKUX METO/I0B U
CUCTEM IIPOTrPAMMHUPOBAHMS JIUIS] PELICHHUS
MIPUKJIAIHBIX 3324

OIIK-2.3. Bmaneer
HaBBIKAMH TIPUMEHEHUS
JTAaHHOTO
MaTEMAaTHYECKOTO
arnrapara npH petuieHuu
KOHKPETHBIX 3aJ1a4.

3HaTh: MaTeMaTUYECKUX aIlapaT AJis
PEIICHUSA KOHKPETHBIX 3a1a4

YMeTh: pa3pabaTeiBaTh JITOPUTMBI U
PCAIN30BbIBATE UX Ha SA3BIKC
MpOorpaMMHUpPOBaHUs

BnaneTs: ncnons30BaHMUsS MATEMaTHUYECKOTO
arrapara 411 pCICHUA KOHKPCTHBIX 3a1a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Monyab
(paszaen)

Bun
yueOHoit
padoThI

HauMenoBanue TeM 3aHATHH
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Mopyns 1.
Kparnsie
WHTETpabl.

Jlex

Onpenenenue U CBOMCTBA ABOMHBIX
MHTETpajoB. BelunciieHne 1BOMHBIX
HMHTETPAJIOB C MTOMOIIBI0 TOBTOPHOTO
WHTETPUPOBAHMUSL.

I1p

Brruucnenue HBOﬁHBIX HHTCTPAJIOB C
IMOMOIIBIO ITOBTOPHOI'O MHTCTPHUPOBAHMA.

Ip

3ameHa epeMEeHHBIX B IBOMHOM
uHTerpane. ['eomerpudeckue u
(bu3HYECKUE TIPUITOKEHUS TBOHHBIX

Jlex

Onpenenenne u CBOMCTBAa TPOMHOTO
MHTErpajia. Berauciienue TpoiHbIX
UHTErPAJIOB C IIOMOIIBIO [IOBTOPHOTO
WHTEIPUPOBAHUS.

Omnpenenenne u CBOMCTBAa TPOMHOTO
MHTErpajia. BerauciieHne TpoiHbIX
HUHTErPAJIOB C IIOMOIIBIO [IOBTOPHOTO
WHTETrPUPOBAHUS.

3aMeHa IEPEMEHHBIX B TPOMHBIX
uHTerpanax. Beruncnenue o0bEMOB ¢
MIOMOUIBIO TPONHBIX UHTErPAJIOB.
PusnuecKue NpUII0KEHUS TPOHHBIX

CP

Pabora ¢ neKnMoHHBIM MaTEpUaIOM U
y4eOHOM JTUTEPaTypOH, BEITIOJIHCHHE
JIOMAaITHUX 3aJIJaHu M.

NunuBunyansHoe
nmoMantHee 3aJaHue,
TECT UTOTOBBIH

10




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

CP

Brmonnenue HUHANBHUAYAJIbHOTO
JOMAIIHETO 3aJaHus 110 TEME ((KpaTHI)Ie
HHTCIpajibD».

31,75

10

Mogyns 2.

KpuBosmHelHbIE

MHTCI'PAJIbI.

Jlex

Omnpenenenue U CBOKWCTBA
KPUBOJIMHEMHOTO MHTETrPaJia MEPBOro
pona. Beruncienne KpuBOJIMHENHOTO
WHTErpajia nepBoro poJa ¢ NOMOLIBIO
onpenenéHHoro unaTerpaia. dusnyeckue
IMMPUITOKCHUA KpI/IBOJII/IHefIHI)IX HHTCIpaIoB
IIEPBOTO POJa.

Brruncnenne KpuBOJIMHEWHOTO UHTETpasia
IIEPBOTO POJA C MIOMOIIBIO ONPEACIEHHOTO
uHTerpana. GU3n4ecKue NpUI0KEHHUS
KPUBOJINHENHBIX UHTETPAJIOB IIEPBOTO

pona.

JIek

Ormpenenenne u CBOWCTBA
KPUBOJIMHEHHOT O UHTErpaja BTOPOTro
ponaa. Beruucienrne KpuBOJIMHEUHOTO
MHTErpajia BTOPOro poja ¢ MOMOIIbIO
onpeaen€HHOro HHTerpana. Gu3nyecKkui
CMBICJI KPUBOJIMHEWHOT'O MHTErpasia
BTOPOTO poja.

Ip

Beruncrnenne KpuBOJIMHEMHOTO UHTETpaIa
BTOPOTO POJA € TIOMOILBIO ONPENEIEHHOIO
uHTerpana. PU3NYeCKuil CMBbICTT
KPUBOJIMHENHOT'O MHTErpajga BTOPOro

nNma

KoHntposbHas pabora,
TECT UTOTOBBINA




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

IIp

®opwmyna ['puna. YcnoBus
HE3aBUCHUMOCTHU KPUBOJIMHEHHOTO
MHTETpajia BTOPOro poja OT MyTH
WHTETPUPOBAHUS.

I1p

KonTponbnas pabota Nel mo teme
«KpuBonuHeHbIE HHTETPAIIBDY.

CP

Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U
yueOHO! JTUTEpaTypOi, BBINIOJIHEHHUE
JIOMAIIHUX 3aJaHUMN.

18

18

Mopyns 3.
CkansipHble U
BEKTOPHbIE
[TOJISL.

Jlex

CkasisipHble U BEKTOPHBIE MTOJIA.
IIpon3BoHAas IO HAIPABJICHHUIO.
I'papuent. [loTeHnmManbHOE MOJIE.
Juseprenius u porop. ConeHonaanbHoe
ToJIe.

Ip

CkaJisipHble U BEKTOPHBIE TOJIS.
IIpou3sBoaHas 11O HAIPABIICHHUIO.
I'panuent. IloTennmanbHOE M10ITE.
Juseprennus u porop. ConeHonAaIbHOE
oJIe.

Omneparop ['ammibroHa. [IpaBuna

BBIYHCIICHHUH C oneparopomM I'amuneTOHA.

Hecrannonapnsie nons. [IoBTropHbie
nuddepeHIaIbHbIe Onepalyy B
CKaJISIPHBIX U BEKTOPHBIX MOJISX.
PaznoxxeHne BEKTOPHOTO OISl HA CYMMY
HNOTEHIMATIBHOIO U COJICHOUAATIBHOTO
IOJIEN.

KonTponbHas pabora,
TECT UTOTOBBIN




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

IIp

KontponbHas padota No2 o teme
«CKaJIIpHbIE U BEKTOPHBIE MO,

CP

Pabota ¢ IeKIMOHHBIM MaTepUaJIOM U
y4eOHOH TUTEepaTypoii, BBITOJHEHUE
JOMAIIHUX 3a1aHUMN.

14

18

Mopyns 4.
Psiapr u
MHTETpajIbl
Dypre.

Jlex

OpTOHOPMUPOBAHHBIE CUCTEMBI B
€BKJIMJI0BOM IIpocTpaHcTBe. Psan Dypee.
Hepasenctso beccens. 3aMKHYThIE U
IIOJIHBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI.
Pasenctso [lapceBais.

JIek

3aMKHYTOCTh TPUTOHOMETPHUYECKON
CHCTEMBI U CIIE/ICTBUS U3 HEE.
Tpuronomerpuueckue psiisl ypee.
YcioBusi paBHOMEPHOM CXOMMOCTH U
CXO/IMMOCTH B TOYKE
TpUroHomerpuueckoro paga dypoe.
VYcnoBust MOWIEHHOTO
muddepenpoBanus. Pasnoxenue
(GYHKIINU B TPUTOHOMETPHYUECKUH Psif
Dypse.

Ip

Pa3noxxenue pyHKIUU B
TpuroHomerpuyeckuit psg Oypee.

Jlex

[IpeobpazoBanue Oyphe U €ro CBONCTBA.
VYcnoBus pa3inokumMocTu GYHKIIUU B
unterpan @ypoe. ObparHoe
npeoOpazoBanne Dypobe.

KoHntposbHas pabora,
TECT UTOTOBBIN




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp Banabl | UHTepakTuB, 4.| (HAaMMEHOBaHHE
(paznen) (yueoHoii padoThI) .
padoTbl OLICHOYHOI'0
cpeacrsa)
Ip [Ipsimoe u oOpaTHOE MpeoOpa3oBaHUs 2 - -
Dypee.
Ip KonTponbnas padota Ne3 no teme «Psbl 2 18 -
U uHTETrpaiibl Dypbey.
CP Pabora ¢ IeKIIMOHHBIM MaTEPHUATIOM U 18 - -
y4eOHOI TUTepaTypOid, BHIMIOJIHEHUE
JIOMAIIIHUX 3aJaHUMN.
IToc ITocemaemocts 3 - 10 -
T HToroBoe TecTupoBaHue 3 2 -
IMA 3 0,25 - -
Hroro: 144 100

Cxema pacuyera UTOroBoro 6asana: Tekymuidl peiTUHT (Bce 3aHATUS U IPOMEKYTOUHBIE TeCThl) + Pe3ynbTaT HTOroBOro Tecta u Bce JeNUTCS

Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHoMOTHS TPATUITMOHHOTO O0yUEHHUS: KUK 1-8, mpakTudeckue 3ansaTus 1-15.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

JJIs  yCIemTHOr0  OCBOCHHUS JWCHUIUIMHBI HEOOXOIMMBI  IIOCCIICHHWE CTYACHTaMHU
JCKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSTENbHAass paboTa CTYACHTOB C JICKIIMOHHBIM
MaTepUajIOM U y4eOHOM JIMTepaTypoi, BBIMOTHEHHE HHANBUIYAIBHOTO JOMAIITHETO 3a/IaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

W3ydeHne TUCHUIUIMHBI TPeOyeT CHUCTEMAaTHYECKOrOo M IOCJIEIOBATEIbHOTO HAKOTUICHUS
3HAHMA, CIIEIOBATEILHO, TPOITYCKH OTJCIIBHBIX TEM HE IMO3BOJISIOT TITyOOKO OCBOUTH MPEIMET.

B xo/1e IEKIIMOHHBIX 3aHATHI MMOJIE3HO 3ajaBaTh MPEIOIABATEII0 YTOYHSIONUE BOIIPOCHI C
[ENBI0 YICHEHUSI TCOPSTHUECKUX MTOJOXKCHHM, Pa3pelieHUs] CIIOPHBIX CUTYAIIHA.

CTymeHT MOXKET JOMOJIHHTh CIHCOK MPEJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, W B JAIBHEUIIEM HCIIOIH30BaTh COOCTBCHHBIE
MOJATOTOBJICHHBIE ~ y4eOHbIC  MaTepHalibl NP  HANUCAHHMH  KYPCOBBIX M BBITYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOATOTOBKE K MPAKTHYECKUM 3aHATHUSIM 0053aTE€IBbHO HCIIOIh30BaTh 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,
JIEMOHCTPUPOBATh IMOHUMAaHHUE IPOBEJIEHHBIX PacdyeTOB (pacCyXAECHMI), B ciay4yae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
HOMHUTb, YTO PELIEHHE 3a7a4 IPOBOJUTCS [0 pACCMOTPEHHOMY Ha JIEKLIUAX MaTepuaily U CBSI3aHo,
KaK TpaBWIIO, C JETaJbHBIM pPa300pOM OTAENBHBIX BOIPOCOB JEKIMOHHOTO Kypca. Cremyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OINpPEAEICHHOW TOYKHU
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIEKIHIX) OH OYJeT 3aKperIAThCs CTYJEHTOM
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 MPAKTHKE, a TAKKE IOJYYUT AOIOJIHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) JUIsl aKTUBHOU MTPOPAOOTKH JICKIIMOHHOTO MaTepHara.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJS U3 TEOPETUUYECKUX IMOJIOKEHUM Kypca. Eciii CTyneHT BUAWUT HECKOJIbKO MyTeH peleHHs
npobaeMbl (3aauu), TO HYXKHO CpPaBHUTh MX W BBIOpaTh caMmblii panuoHanbHbld. Ilone3no o
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3anaun). Pemenue 3amau cienyer mznaraTh HOAPOOHO, BBIUMCIEHUS (pacCyKISHHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mnopsiake. PemieHue npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAATh 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.

IlonroToBka K 3aueTy CHOCOOCTBYET 3aKpEIUICHUIO, YIIyONEeHHI0 U CHCTEeMaTU3aluu
3HAaHUH, TMOJy4aeMblX B Ipoluecce oOyueHus. [0TOBACH K 3a4eTy, CTYAEHT JHUKBUIUPYET
UMeroIuecs: MpoOensl B 3HAHMAX, YIOPAJOYMBAEeT CBOM 3HaHMA. Ha 3auere CTyaeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOI TUCIMITIIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIOIb30BAHUS IIPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJEHTOB Ha CUCTEMATUYECKYIO MOATOTOBKY K 3aHSTHUSIM B
TE€YEHHE CEMECTPA, MOCKOJIBKY ATO MO3BOJIMUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMS
CECCHH MOKHO OYAET HUCIOJIb30BaTh I CUCTEMATH3AIMH YK€ UMEIOIUXCS 3HAaHUH.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBaHue
P (WJIK ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-2 Tecmosvie 3a0anus Nel-500

Bonpocul k 3auemy 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 NOPSIOK MHTETPUPOBAHUS:

Edy [ Ly T fldy [ | fox

3aganue 2. BEIUUCINTD:
” (12x%y* +16x°y*)dxdy ”_nyzexydxdydz
3) Vv

1)
x=0,y=1y=x,
D:le,y:xz,y:—\/; V:{z=0,z:1
ffyegdxdy; ][ xdxdydz
Z)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 v=\3
=—, =4ex, =3, =4, y 1y X
1) y » y y y 2) J3
3ananue 4. Ilmactunka D 3amaHa orpaHMuYMBAaOIIMMU €€ KPUBBIMH, M-TIOBEPXHOCTHAS
IUIOTHOCTb.
Haiitu ee maccy.

o: X=Ly=0,y* =4x(y >0);
rn:7x2+y

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

Maccy IUIACTUHKH.
2

Yy
4
D: M=y’

x2+21-<1



3ananue 6. Haiitu o0beM Terna, 3aJaHHOTO OIPaHMYUBAIOIIMMU €T0 MOBEPXHOCTAMHU:

1y =16V2x,y =4/2x, X Y =2y,

z=0,X+z2=2

4
3)y:5x2+2,y:7, 4)z:w/9—x2—y2,

2 7.2 9 _ 2,
=3y -7x" -2, 5 = y
2=3y*-7x*-5
2, \,2
5)222_12()( +Y) z2=24x+2
3ananue 7. Haiitu o0beM Tena, 3aJaHHOTO HEPaBEeHCTBAMHU
1<x%+y* +17° <49,

2 2 2 2
XTHyT x+y’
35 3
—-x<y<0

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

64(X* +y2) =25 X2 +y° =4,
y=0,z=0(y=0,z=0)

5(x* +y?)
m= 4

Bapuanr 2
3ananue 1. I3MeHNUTH NOPAAOK HHTErPUPOBAHMUS

jololyj_oW fdx+jf2dyj_°w folx

3amanne 2. BeIduciuTh:

” (9x? + y? + 48x%y*)dxdy m'xzzsin(xyz)dxdydz

1) D 3) v
x=2,y=I1,z=1,

D:le,y:—xz,y:\/; V- Xx=0,y=0,z=0

J:U dXdde
. X
J'J'yzsm?ydxdy; Ve i Y hye

2)p 4) 3 4 8
§+X+E:1
3 4 8

D: Y=In2y=In3 x=2,x=4 ,.Xx=0,y=0,2=0
3ananue 3. Haiftu miomans GUIryphl, OrpaHHUeHHOH JAHHBIMU JTHHUSIMU:
x> —4x+y* =0
x> —8x+y?=0
X

y:O’yz—
1)x=\/36—y2,x=6—w/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:O(XZanZO)a

_(x+y)
T2 2
X"+
m (X+Y9)
3amanue 5. [lmactuaka D 3amaHa HepaBeHCTBaMM, M- MOBEPXHOCTHAs IIOTHOCTh. HaiTh
MaccCy IMIACTUHKHU.
2 2

1§X—+y—£2
9

4
2
>0,y<—x
:y y 3

y

m= X
3aI[aHI/Ie 6. Haittu 00beM TCJa, 3aJaHHOI'0 OIrpaHUYUBAarOIIUMHA €T0 ITIOBCPXHOCTAMMU

5
SRS X +y =y Xy =4y,

Jx

ZZO,Z:5+5? 7= X2+y2,z=0
x> +y?
Ey? _ 2 z=15—-——,
3)y—5x +2,y=-4X"+1, 2) 2
o 1T
2=4+9x" +5y%, 2-x*-y?

7=-1+9x* +5y*;
52 =100(x=1)" +y*1+1 7 = 21-20x

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

fx+y <z<—’
15

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

X4y 427 =4 X2 +y =1
(x* +y*<1),x=0(x>0);
=40

Bapuanr 3
3ananue 1. VI3MeHUTh NOPSAI0K MHTErPUPOBAHUS

joldyjoy fdx+jfdyjomz folx

3amanue 2. BeIduciuTh:



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

{x:o,y:—Z,z:Z,

o x=1 y=¥xy=-x* . ly=4x2=0

” y cosxydxdy; ”flS(yz +z%)dxdydz
2) b 4) v
D: Y=IN2,y=In3,x=2,Xx=4 y/.z=X+Yy,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’y:ﬁ

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 HCpaBCHCTBAMM, m- IOBCPXHOCTHAA IIOTHOCTD. Haiitu
Maccy [IaCTUHKHU.

2y
—+-—=<1y2>0;
2
m- %Y
3ananue 6. Haiftu 06beM Tena, 3aJaHHOT0 OTPaHUYMBAIOIIMMU €0 IIOBEPXHOCTIIMMU:
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 27V 255

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*+7° <64,
2 2
o X“+Yy

3

—43x<y<0

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

X4y +=1x2+y* =22,
x=0,y=0,z2=0(x=>0,y>0)



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

jololyjoW fdx+fdyj'g/ﬁ folx

3aganue 2. Berauciaurs:
” (18x°y? +32x°y*)dxdy Jj_[8yzzezxﬂdxdydz
3 v

1)o
x=-1y=22=1
D:x:l,y:—W,y:x3 V- x=0,y=0,z=0
_” yze%dxdy, ”_[(3X+4y)dxdydz
2) D 4)v
D: X=0,y=2,y=xX V:y:x,y:O,x=Lz=5(x2+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)

T2 02
m (X +Y9)
3ananue 5. [Inactunka D 3amana HepaBeHCTBaMHU, M- MOBEPXHOCTHAs IJIOTHOCTH. Hailtu

MacCy IUNIAaCTUHKHU.
2 2

X

XY 1y=>0;
D: 9 5

x=0,y=0(x=>0,y >0);
_Tx%y
n 18
3ananue 6. Haiitn 00bem Tena, 3aJaHHOTO OrPaHMYMBAIOIIMMY €TI0 TIOBEPXHOCTAMM:
2,2 2

1)X+y:2,y:\/§,z:12y,z:0 2)x +y +4x=0,z=8-y%,2=0

3)x:2y2—3,x:—7y2+6 4)2:\/m,z:1
2=1+,/x2 +16y° X’ +y* =60
Z2=-3+,/x* +16y°
2=2-20[(x+1)%+y?]
5) z=-40x-38

3a,Z[aHI/IC 7. Haiitu 00beM TCJIa, 3aJaHHOTI'O0 HEPABCHCTBAMU

(BHYTpH LIMIIUH/pPA )



4<X*+y°+1°<36

2 2
s< /x +y |

63
OSyS—L

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

16 4

X>+y?="= x*+y*=—z,

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

Bapuanrt 5
3ananue 1. I3MeHUTh NOPSAA0K UHTEIPUPOBAHUS

J-__; de‘_0 I~ fdy + J._Old xJ-XO fdx

3aganue 2. Berauciaurs:
j j (27x%y? + 48x°y®)dxdy [[]x?sh(3xy)dxdydz

1o 3) v
x=1y=2x,y=0,
D.le,y:—%/;,y:x2 v 2=362=0
” ysin xydxdy; .[”(1+ 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);

S
m 8+2y)

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

X° oy X
1<—+-—<4y>0,y<—
S s YRS

D

(o]
<

m X
3al[aHI/IC 6. Hatitu O6’beM TCJIa, 3aJaHHOT0 OTPAHNYNBAOIIIUMH CT'0 ITIOBEPXHOCTAMMU:

w



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

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) 19 ’

z=Xx-x"-y* -1 21=X"+Y’
Z=X-X"-y*-5
7=4-14x*+y?]

5) Z=—4-28x

2)

3aganue 7. Haiitu 00beM Tela, 3 JaHHOTO HEPABEHCTBAMHM
1<x*+y*+17°<36

2 2

s < /x +y ,
99

- 3x3ysx/§

3ananue 8. Teno V 3a1aHo orpaHUYMBAIOIIMMU €0 MMOBEPXHOCTIAMU, M-IJI0THOCTh. Haiitu
Maccy Tena.

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

Bapuanr 6
3ananue 1. I3MeHUTh NOPSI0K MHTETPUPOBAHUS

Lﬁ dxjoarCSin " fdy + J.}E d xfm " fdy

3amanue 2. BEIUUCINTD:
H (18x°y? +32x°y*)dxdy _U y?z? cos xyzdxdydz
3) v

1)o
x=1y=II,y=0,
D:x=1,y=§/§,y:—x2 V- 2=2,72=0,x=0
2 XY : 3
_Uy COS?dXdy, ”.[(1+ 2x°)dxdydz
2) D 4)v
D: X=0,y=2,y=xX V:y:x,y:O,x=Lz=5(x2+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

3a;[aHHe 4. Ilnacrunka D 3aJjaHa OrpaHUYMBAIOIIMMM €€ KPHUBBIMHU, M-IIOBEPXHOCTHAs
IIJIOTHOCTD.

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.

X
“+y*<1x>0
D: 9
_8y
m x°
3amanne 6. Halitn 00beM Tena, 3aJaHHOTO OTPAHUYHMBAIOIIMMHU €TI0 MIOBEPXHOCTSIMHU:
2 2 _ _ _ _Ey2 _ _
1)X +y _21X_'\/ylx_0 3)X—5y 9,X—_4,
z=0,z= &

= 2=X +4X—y =4, 71=X>+4x-y* +2
2 XY =2y, X +y" =5y, g)2 =100-x* —y*,2=6
z=4/x*+y?,2=0 x> +y® =51

2, \,2
5 2=4-6[(x-0)"+y’], z=12x-8
3ananue 7. Haiitu oObeM Tena, 3aJaHHOTO HEPABEHCTBAMHU
4<x*+y +7° <64
2 2 2 2
XY < Xty
35 3
X<y<0
3ananue 8. Teno V 3a1aHO OrpaHUYMBAIOUIMMH €T0 MOBEPXHOCTSIMH, M-TUIOTHOCTb.
Haiitu maccy Tena.
X +y° =4,x"+y* =82,
x=0,y=0,z=0(x>0,y >0)
m= 5z

(BHYTpH LIMITUHAPA)

KpaTlcoe OMUCAHUEC U PETrVIAMEHT BbINNOJHCHUS
I/IHHI/IBI/I)IyaHI)HOG JOMAIIHEC 3aJaHUC CHACTCA MPCIoAaBaTCIi0 B TCUCHUC ABYX HCACIIb
MMOCJIC U3YUCHUSA MOAYIIA ((KpaTHBIe HUHTCTpaIbD».

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. KonTpoabnuas padora Nel mo reme « KpuBoJnHeiiHbIe HHTEPAJIbLD)
(naumenosanue oyeHouH020 cpeocmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

BapuanTt 1
3amanue 1. Borumcautpb 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).

3anganue 3. Beruuciurhb fL (x% + y?dx + xydy no xpusoii y = e* or Touxkn (0;1) 1o
touku (1; e).

3ananne 4. Beramcmute [, xydx +y?dy mo xpusoii x =t?, y=t 1<t<2, B
HaIpaBJICHUU BO3paCcTaHUs IMapaMeTpa.

3amanue 5. Beraucaute paboTy CHIIBI F= {y, —x} npu nepemenieHnn MaTepUATILHONW TOYKH
Macchl | BJIOJB TyTrU OKPYKHOCTH X = coSt, y = sint, —n/4 < t < m/4, npoberaemMoit o Xoxy
4aCOBOU CTPEJIKH.

Bapuant 2

3amanue 1. Beraucnnth Maccy MaTepHaibHOM KPUBOH, 3aJaHHON ypaBHeHHeM Y = Inx, 1 <
x < e, c mnotHocThIO p(X,y) = x2.

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

3ananue 3. Borancmuts [, (x + y)dx o napabosne y = x*/2 ot touku (0; 0) 10 TOUKH (2;
2.

3amanve 4. BberauciauTth fL x?ydx + y?xdy mo xpusoit x =¢t, y=1t3, 0<t<1, B
HaNpaBlIeHUH BO3PACTaHHUs ApaMeTpa.

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

Bapuanr 3

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

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

T
t < > (R > 0), B HampaBJIEHUH BO3paCTaHUS MapaMeTpa.

3amanue 5. BeraucauTh paboOTy CHITBI F= {z, —x,y} npu nepeMelieHUn MaTepUaTbHOM
TOUYKH Macchl 1 BIonb KpuBoit X = acost, y = bsint, z=ct, 0 <t < 2w (a,b,c > 0), ot Touku
A(a, 0, 0) 1o Touku B(a, 0, 21).

Bapmuanr 4

3amanue 1. Beraumcanuts 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. Boraucuts [ AB(x + y)dx — xdy no nomanoit ACB, npoxopsiieii yepe3 TOYKH
A(0; 0), C(2; 0), B(4; 2).



3ananue 4. Bwruuciauth fL y2dx + xydy no xpusoil x = acost, y = bsint, 0 <t <
g (a,b > 0), B HanlpaBJICHUU BO3PACTAHUS TTapaMeTpa.

3amanue 5. Beruncantb paboTy CHIIBI F= {x +y,2x} npu nepememieHNN MaTepUATLHOU
TOYKH Macchl 1 BAOJL OKpYyXHOCTH X = acost, y = asint, 0 <t < 2m (a > 0), npoberaemoit
IIPOTHUB XOJ[a YaCOBOM CTPEIIKHU.

Bapuanrt 5

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

3ananue 2. Beraucauts || ., 6xdl mo mapabone y = 3x2 or touku (1; 3) 1o Touku (2; 12).

3ananue 3. Beruncnuts [ g Ydx + xdy mo nomaunoit ACB, npoxoznsieii yepes touku A(0;
0), C(2; 0), B(4; 2).

3amanue 4. Beramcnnte [, ydx —xdy no kpueoit x = acos’t, y = asin’t, 0 <t <
% (a > 0), B HampaBICHUH BO3paCTaHUS MapaMeTpa.

3amanue 5. Bormmcauts pabory cuisl F = {x + y,Xx} Ipu NepeMelieHnH MaTepHalIbHOIL
TOYKH Macchl | BIONb OKpYXHOCTH X = acost, y =asint, 0 <t < 2m (a > 0), nmpoberaemoii
IPOTHB X0/1a YaCOBOM CTPEIIKH.

Bapuanr 6

3ananue 1. Bplumcnauth mMaccy MaTepuaabHOW KpUBOW L, 3alaHHOM ypaBHEHUSIMU X =
e tcost, y = e tsint, z=e"%, 0 <t < In3, u uMerowIeli MOCTOAHHYIO IIOTHOCTE Py

3ananue 2. Berunciaurth fL 7xdl mo otpe3ky npsimoii ot ToukH (1; 4) no Toukwu (2; 8).

3amanue 3. Berauciantsb f L xdy 10 KOHTYpY TPeYrojbHUKa, 00pa30BaHHOTO MPSMBIMU Y =
X, x =2, y = 0, 0poxoIuMOMY B TIOJIO)KUTEIILHOM HaIlPaBJICHUHU.

3ananne 4. Borucauts [ y?dx + x*dy mo xpuoii x = a(t — sint), y = a(1 — cost),
0 <t <2m (a > 0), B HanIpaBJIEHUH BO3pACcTaHUs MapaMeTpa.

3ananue 5. Berancnuts [ B xdx — ydy no nomanoit ACB, npoxosieii uepe3 Touku A(0;
0), C(1; 0), B(1; 2).

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BbINNOJHCHUS
KOHTpOJ'IBHaﬂ pa60Ta BBIITIOJIHACTCA Ha MPAKTUYCCKOM 3aHATHU IMOCJIC HU3YUCHUA MOOYJIA
((KpHBOHHHCﬁHBIe HHTCrpaJIbD» U CAACTCA IIPLCIIOAaBaTCIIIO.

Kputepun onenkmn:

- MpaBWJIbHOE BhIMOTHeHHE HE MeHee 90% paboTsr - 18 6amios;
- mpaBUIIbHOE BhINONMHEHNE 70-89% pabotel - 14-17 6amios;

- mpaBWIIbHOE BhIMOTHeHHE 50-69% padoTs! - 9-13 6amios;

- IpaBUIIbHOE BhINONMHEHHE MeHee 50% paboTs! - 0-8 Gaios.

7.2.3. KouTpoJuabHas padtora Ne2 no reme «CkajJasipHble U BEKTOPHbIE MOJISI»
(naumenosanue oyenoun020 cpeocmea)

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

Bapmuanr 1
3ananue 1. BbIUMCIUTH IPOM3BOHYIO CKansApHOro mons u = x2 + y2 B touke M(1;1) mo

HaIlpaBJIEHUIO BEKTOpa [ = {—1;1}.



3amanue 2. Berawcnuts rpagaueHT ckaisgpHoro momst U = (x — 1)(y — 2)(z — 3) B Touke
M(2;3;4).

3aganve 3. Bolumcouth auBepreHimioo  BektopHoro mnons d = (x —y)(y —z)+
O —2)(z -]+ (z—x)(x —y)k.

- V4 X7
3ananue 4. BeIYMcIuTh pOTOp BEKTOPHOTO NOJIA A = i? + ;f +- k.

3amanue 5. JJokasars pasenctso gradf(u) = f/(u)gradu.

Bapmuanr 2

3aganue 1. BEMUCIUTL TPOU3BOIHYIO CKanspHOro nons u = 3xy2z3 B touxe M(0; 1; 2) o
HAIPaBJICHUIO BEKTOPA [ = {2;4;0}.

3ananue 2. BIYMCIUTH TPaUEHT CKaIapHoro nons u = x2 — 3yz B touke M(—1; 0; 2).

3ananue 3. BbluMCINTH JuBepreHUMI0 BekTopHoro mons d = (y? +z2)(x + y)i+
(22 + x2)(y + 2)] + (x2 + y?) (z + x)k.

3aganue 4. BeIYUCIUTL POTOP BEKTOPHOIO 10Js d = YZI + Zx] + xyE.

3ananue 5. Jlokaszate paBeHcTBo gradf (u,v) = Z—z gradu + % gradv.

Bapuanr 3

3aganue 1. Bel4uMciIuTh MPOM3BOMHYIO CKaJIsipHOTOo mois u = e*™Y B Touke M(2;3) mo
HAIPABIICHUIO BEKTOPA [ = {1;0}.

3ananue 2. BeluucinuTh rpaJueHT ckanspHoro noys u = sin(xy) B Ttouke M(—2;1).

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

3ananue 4. Beranciauts poTop BekTopHOro noust d = y2z37 + 2xyz?] + 3xy?z2k.

3amanue 5. Jlokazats paBenctBo grad(u + v) = gradu + gradv.

Bapuanr 4

3ananve 1. BblUMCANTH MPOU3BOJHYIO CKAISAPHOTO MONS U = % B Touke M (2;2) mo

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

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

fa(x, Yk,

3ananue 4. Berancauts potop BekTopHOTo oIt d = yzi + z(x + 2y)j + y(x + y)k.
3amanue 5. Jlokasars paBeHcTBO grad(u/v) = vgrmuv;;tgradv.
Bapuanr 5

3ananue 1. BeraucauTb Npou3BOIHYIO CKaJsspHOro noist u = cos(2yz) B touke M(0; 1; 4)
1o HarpasieHuto Bekropa [ = {—1; 4; 8}.
a2
3amanue 2. BEruciauTh MOIyJb TPaIMCHTA CKASIPHOTO MO U = % B TOouke M(2;4).

3aganue 3. Beumcnuts quBepreHunuio BekTopHoro mois d = (x + y)i+ (y +z)j+ (z +
x)E.

-

- y 17
3asanue 4. BeIuucanTb poTop BEKTOPHOIO Mot a = =] — = k.
X X
3ananue 5. JTokasars paBeHctBo div(uc) = (¢, gradu), rjue ¢ — NOCTOSHHBINA BEKTOP.
Bapuanr 6
3ananue 1. BHIACHUTB, B KAaKMX TOYKAaX TPaJUEHT CKaIApHOro mons u = x2 + y? — 2xy
paBeH HYIIO.

X
3ananue 2. BpIUMCINTD NPOM3BOAHYIO CKAJSIPHOTO TOJS U =z B ToUuKe M(3;1) mo

HaIpaBJICHUIO BEKTOPa [ = {—2;4}.
3aganve 3. Beraucnuts auBeprenimio Bekropaoro nons d = (xy)i + (yz)j + (zx)k.
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3amanue 4. BeIYUCIUTE POTOP BEKTOPHOTO MO d =

=
N

1
~J
3ananue 5. Jlokasats pasenctso div(d + b) = divd + divb.
Kparkoe onucanue U perJaMenT BbIIOJIHEHHSsI

KOHTpOJ'IBHaH pa60Ta BBITIOJIHACTCA Ha IMPAKTHUYCCKOM 3aHATHHU IIOCJIC UM3YUYCHUA MOIYJIA
((CKaJISIpHHG M BCKTOPHBIC MOJIA» U CAACTCA NPCIIOAaBaTCIIIO.

Kputepuu onenkmu:

- IpaBUJIbHOE BhINOIHEeHHE He MeHee 90% paboTsl - 14 6amios;
- npaBuibHOE BhinoiHeHue 70-89% padotsl - 11-13 6annos;

- npaBuiIbHOE BhIMoHEeHHE 50-69% pabdoTsl - 7-10 6amios;

- IpaBUWJIbHOE BhINOIHeHHE MeHee 50% pabotel - 0-6 6amios.

7.2.4. KoarpoabHas padora Ne3 mo teme «Psaabl 1 nHTerpaanl Pyponey»
(Haumenosanue oyeHOUYHO20 Cpedcmea)

Tunosoii(bie) mpuMep(bl) 3agaHus(Hil)

Bapuanr 1

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

3ananue 2. 3anucaTth Tpuronomerpudeckuii psaa Oypoe g GyHkuuu

-1, x<0
f(x) =10, x=0 mna orpeske [—1,1]. B kakux TOYKax OTpe3Kka OH
1, x>0

CXOJIUTCA K TaHHOW (DYHKIMH?

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

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

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

3ananue 1. 3amucate TpuroHomerpuueckuit psg Oypee s ynkuuun f(x) =x —1 Ha
orpeske [—2, 2]. B kakux Todkax oTpe3Ka OH CXOAMTCS K TaHHOW (QyHKINHU?
. x, x=0
3amanwue 2. 3amucath TpuroHomerpudeckuii psg Oypoe aist Gyuknun f(x) = {0 ¥ <01
orpeske [—1, ]. B kKakux Todkax oTpe3Ka OH CXOIUTCS K TAaHHOW (QYHKIIH?
3amanve 3. BplUucauTh cymMmy TpuUroHoMeTpuueckoro psga ®dypee ¢yakmum f(x) =
5x%,—2 < x < 2,BTOouKe X = 1.

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

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

3ananue 1. 3anucars Tpuronomerpudeckuii psa Dypoe aus pynkuuu f(x) = xcos(2x) Ha
otpeske [—1, ]. B Kakux ToYKax oTpe3Ka OH CXOIUTCS K JaHHOW (DyHKIHN?
. 1, x=0
3ananue 2. 3anucath Tpuronomerpudeckuii psg Oypwe ans Gynkiun f(x) = {O <02

otpeske [—2,2]. B kakux Toukax oTpe3ka OH CXOJUTCS K JaHHOW (YHKIIHH?



3anganue 3. BeaucIuTh CyMMy TPUTOHOMETpUYECKOro psiaa Oypbe GyHKIMK
f(x) = {_Z'X €[~-10] B TOUKE X = —1
1,x € (0,1] '
3ananue 4. Haiitu npsiMmoe u oOpaTHOe npeodpazoBanust Pypwe 11 GyHKIHHA
1, x € (0,1]
fx) = -1, x € [-1,0)
0, x=0wmmu x| >1

Bapuanr 4

3amanue 1. 3amucars TpuroHomerpuueckuii psu @ypoe st yakun f(x) = (3x + 1)sinx
Ha oTpe3ke [—3, 3]. B kakux Toykax OTpe3Ka OH CXOMUTCS K JaHHOUH QyHKImmn?

3amanue 2. 3anucaTh TPUTOHOMETPUUYECKHUH psall Dypwe 1 PyHKITUN

2, x=0 .
(x) = Ha oTpes3ke [—2,2]. B kakux TOYKax OTpe3Ka OH CXOMHMTCS K JaHHOM
-1, x <0 p
byHKIIUN?
3ananue 3. BEIYUCIUTh CyMMY TPUTOHOMETPHYECKOTO psiia Dypbe GyHKIUN
3x, x € (0,3]

flx) = {O, x € [-3,0] B Touke x = 0.

3ananue 4. Haiitu npsimoe u obpatHoe rpeodpazoBanus Oypbe a1 GyHKIUU
Fx) = {0 2, x €[0,1] .
, x<Owmmx >1
Bapmuanrt 5
3ananue 1. 3ammcarh TpuroHomerpudeckuil pax ®Dypoe ana ¢ynxmuu f(x) = x3 Ha
orpeske [—1, 1]. B kakux Toukax OTpe3Ka OH CXOAMTCS K JaHHOW (QYHKIHH?
Bamanue 2. 3amucath TpuroHomerpuueckuil psg Dyppe mis pynkuum f(x) = |x| Ha
orpeske [—1, 1]. B kakux Toukax oTpe3Ka OH CXOAMTCS K JaHHOU (QyHKINU?
3ananue 3. BEIYUCIUTh CyMMY TPUTOHOMETPHYECKOTO psia Dypbe GyHKIUN
f(x) =[x],—2 < x < 2,BTOUKE X = 2.
3ananue 4. Haiitu npssiMoe u o6paTHOe npeodbpazoBanus Pypbe 11 GyHKIUN
Fx) = {0 -3, fe [—1,0] -
, x<—-1lwmx >0
Bapuanr 6
3ananue 1. 3anmcath TpuroHomerpudeckuil psan ®ypee mns gynkumm f(x) = 3x? nHa
otpeske [—2,2]. B kakux TOYKax OTpe3Ka OH CXOAUTCS K JaHHON QyHKIMN?
x, x<0

1, x>0

3amanue 2. 3amucath Tpuronomerpudeckuii psg Oypoe aist Gyuknun f(x) = {

otpeske [—2,2]. B Kakux TOYKax OTpe3Ka OH CXOAMTCA K JAHHOH (pyHKIMn?
3ananue 3. BEIUHCINTE CyMMYy TPHUTOHOMETPHUECKOTO psiaa Pypbe pyHKIMH
flx) = {xz,x €01 B Touke X = 0
3,x € [-1,0) '

3ananue 4. Haittu npsimoe u oOpatHoe npeodpazoBanus Oypbe st PyHKIMH
3, x€[0,1]
flx) = -2, x € (1,2]
0, x<Oumux > 2

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA
KontponbHast paboTa BBINOIHIETCS Ha MPAKTHUYECKOM 3aHATUHU TOCIE W3YUYEHHUS] MOy
«Psnp1 n nHTErpasiel @ypre» U caeTcs MpernoaaBaTeo.

Kpurepum oueHku:
- IpaBUIIbHOE BBINIOJHEHHE He MeHee 90% paboTs! - 18 6armos;
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- mpaBuIIbHOE BhINoNMHEHNUE 70-89% pabotel - 14-17 6amios;
- npaBuiIbHOE BhInoaHeHue 50-69% pabdotsl - 9-13 Oamios;
- IpaBUJIbHOE BhINOTHEHKE MeHee 50% paboTs! - 0-8 Gaios.

7.2.5. TecT HTOrOBBIIi 1O Kypcy «JlomoJIHUTEeJAbHbIE IJIABbI AHAJIH32)
(HaumeHOBaHUE OYEHOUHO20 CpedCcmBa)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

Mopnyas |. KpaTHble HHTErpaJbl
Tema 1.1. JIBoiiHbIE UHTETpaIBI

Brrumncienre nHTETpaia f f G f(x,y)dxdy, tne G — 061acTh, OrpaHMYEHHAS TUHUSAMA Y =
e*,y=0,x = —1,x = 1, cBOAUTCS K BBIYHUCIICHUIO

JIBYX TIOBTOPHBIX MHTETPATIOB HE3aBHUCUMO OT TOTO, IO KaKOM MepeMEeHHON MPONU3BOIUTCS
BHEIIIHEE HHTETPUPOBAHNE

JABYX ITOBTOPHBIX HHTCIPaAJIOB, €CJIM BHENTHEC HHTCIPUPOBAHUEC IIPOU3BOAUTCA 110 X, 1 OHOI'O
IIOBTOPHOT'O HHTErpalia, €CJIM BHCITHEC MHTETPUPOBAHUE ITPOU3BOIUTCA 110 Y

OIHOT'O ITOBTOPHOI'O MHTErpaia HE3aBUCUMO OT TOro, 1o KaKou HepeMCHHOﬁ IIPOU3BOJAUTCA
BHCIIHCC MHTCTPHUPOBAHUC

JABYX ITOBTOPHBIX HHTECIPaAJIOB, €CJIM BHENTHEC HHTCIPUPOBAHUEC IIPOU3BOAUTCA 110 Y, 1 OTHOT'O
IIOBTOPHOT'O HHTErpalia, €CJIM BHCITHEC MHTCTPUPOBAHUE ITPOU3BOAUTCA 110 X

Unrerpan [[ G (x + y?)dxdy, rne G — 061acTh, OrpaHUYECHHAS KPUBBIMU Y = X Uy = X2,
paBeH

1/7

1/6

2121

5/42

ClIpaBeINBO PABEHCTBO

Jo dx (Y f oy = [y dy [0 Feoyddn + [F, e f Gy +
[Zdy 7, , fxy)dx
Jo dx (Y f oy = [y [ [0 Feoyddn + [F, e f Gy +
fdy fyz/zf(x,y)dx
fo dx [ fCoy)dy = [y dy [ L4 Py + 7, e f e )| +
I dy [z, f Cey)dx
fo dx [l f ey = [ dy [0 Floyddn+ [, e e )] +
J{dy [, f(xy)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 COOTBETCTBOBATH
obnacts g, 3anaBaeMa>1 HEPaBEHCTBAMHU

—5<<p< 0<p<cosy

, 0< p < 2cosg

NIIN]S

Wurerpan [[. x*y*dxdy, rne G = {(x,):1 < x* + y? < 4}, pasen
217 /4
21w /5
21m/8
217/2

Tema 1.2. TpoliHnbie HHTETpAJIbI

SlkoOumaH mepexojia OT NPSIMOYTOJIBHBIX KOOPAUHAT (X, Y, Z) K IWIMHAPHICCKUM
KoopauHatam (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<O0<1m,0< ¢ <
21

x = rsinfcosp, y = rsinfsing, z =rcosh, 0 <r<+0,0<0 <1, 0<¢p <2rm
r2sinfcosp, y = r’sinfsing, z =r%cosf, 0 <r < 4+0,0<0 <7,0< @ <27

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

[Ipy BHIMHCIIEHMM MOMEHTA MHEPIIMH TeJa OTHOCHTENBHO HAaYala KOOPIMHAT MCIIONB3YHTCS
CTaTUYECKHE MOMEHTBI TN OTHOCHTEIBHO KOOPIMHATHBIX IUIOCKOCTEN

KOOpAMWHATHI HCHTPA TAXKCCTH TECJIa

MOMCHTBI HHEPIHHU TCJIa OTHOCHUTCIBHO KOOPANHATHBIX MIOCKOCTEH

MOMEHTBI MHEPIUH TeNla OTHOCHTENBHO OCeil KOOP/IMHAT

Ecmu I = [[f. f(x,y,2)dxdydz, tne T — 061acTh, OrpaHutEHHAS ILTAICOMIOM z—z +=+

2
zZ
== 1, To cipaBenIMBO PABEHCTBO

2
1 [ — _
1=[% dxfd @ zf@)u@dz
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1 x2 x2 y
a wWl az c1=z732
szadxfb1 xzdyf s f(xy,2)dz
Witz ¢ 17272
x2 1 x2 y2
a b j1-77 Wiz 52
1= % dx [V ay (VT fy, 2 dz
“byl=zz ¢ 1—a—z b—
Unrerpan || ffT (x + y + z)dxdydz, tne T — obnacth, OrpaHUYEHHAS TOBEPXHOCTIMH 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 kpuBasi L 3aaHa B MOJSIPHBIX KOOPMHATAX ypaBHeHHEM ' = 1'(@), 1 < @ <
©5,7/ (@) nenpepsiBHa Ha [@4, @, ], f(X,y) HempepEIBHA BIOIbL KPUBOIA L, TO CYIIECTBYET
KPUBOJMHEHHBINA MHTErpall IepBOro poaa ot pyukiun f (X, y) mo KpuBoi L, 0603HauaeMbIit

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

J, feydl= [ f (r(w)coscp.r(cp)sincp)\/ ()" + (r/ (@) dop

J, PGyl = 2 F @2 (p)cose,r?(@)sing) | (@)’ + (/@) do
J, fGoydl = [77 f (r(@)cose, r(@)sing)y ()] + [/ (@) de

I, feeyydl= [)2 f (r2(@)cose,r?(@)sing)y/Ir(@)] + [/ (@)]dg

KpuBonuHeiHbIi HHTETpa MepBOro pojia 00IaaaeT CIeAYIONUMHU CBOWCTBAMU:
MIpY U3MEHEHUU HAIPaBIIeHUS! 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
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15.

16.
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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 matepuaabHON KpUBOH, 3aaHHOM ypaBHeHHEeM Y = [nx, 1 < x < e, ¢ INIOTHOCTBIO
p(x,y) = x? paBHa

1

(@ + e2)¥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 MPOU3BOIHYIO, a hyHKmu P(x,y) u Q(x,y) KyCOUYHO-HETIPEPHIBHEI B/IOJb
KpuBoil AB, To cymiecTByeT 001NN KpUBOIMHENWHBIM HHTErpal BTOPOro poja

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

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

[,p PG y)dx + Q(x, y)dy = [J(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

[,5 POoY)dx + QU y)dy = [7(P(x,y(0)) + Qx, y () Iy () dx
KpPIBOJ'IHHCfIHBIC HHTCrpajibl BTOPOro poaa 06J'Ia,Z[aIOT CJICOAYIOIUMHA CBOMCTBaMU:
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 IepeMeIecHII MATepHAIbHOI TOIKH MACChI
1 n3 Touku A B Touky B Brosib kpuBoii AB paBHa

[,z P2(x, y)dx + Q2 (x, y)dy
[,z1PCe 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 kpusoii x = cost, y = sint, 0 < t < /2, B HanpaBJIeHUH
BO3pacTaHUs MapaMeTpa paBeH
1
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23.

24.
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25.

o O O O

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 [—1, | 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 '™ vm ' vm '

Vr,\mcosx, Vmsinx, ..., Vmcos(nx), Vrsin(nx), ...
1 cosx sinx cos(nx) sin(nx)

W' w 2vm " 2vm 2w

Psagom ®yphe seMenTa f 1Mo opTOHOPMUPOBAHHOM cucTeMe {Y, }r~, Ha3bIBACTCS PSIl BHIA
k=1 fk¥k- rre fi = (f, ¥i)

k=1 fibks rme fi = (f, l/’k)z

k=1 kWi rre fi = |(f, ¥

Y=t fibr, toe fie = 1 i)l

JI71st IpOU3BOIBHOTO 3JIeMeHTa f, JI000# OPTOHOPMUPOBAHHOW CUCTEMBI {1} }r—q TAHHOTO
€BKJIMIOBA ITPOCTPAHCTBA U JIFOOOT0 HOMEpa N CIpaBeIIIMBO TOKAECTBO beccers:

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

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

COJIEP)KUT KOCHHYCHI U HE COJICPIKUT CHHYCOB

COJICPKUT KaK CHHYCBI, TAK U KOCHHYCBI

Tpuronomerpudeckuii psaa @ypwe Gynkuuu 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

BCIOAY Ha oTpe3ke [—1, 1] 3a UCKIIIOUeHHEeM OHON TOUYKH

BCIOAY Ha oTpe3ke [—1, 1] 3a HCKIIIOUeHHEM TPEX TOUEK

Tema 3.2. UnTerpansl @ypoe



26.

217.

28.
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Ecmu f(x) € Ly (—0o0, 00), TO 115 110001 TOUKH Yy € (—00, 00) CYMECTBYET HECOOCTBEHHBIM
WHTETrpa, Ha3bIBaeMblil 00pazoM (i npeodpazoBanuem) Oypbe pynkuuu f(x) u
OTIpeIeNIIeMbIid PABEHCTBOM

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

Iycts f(x) € Ly(—00,0). Torna dpyukuus f(y), seasiomasics 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|—>

Ob6parnbM ipeodpazoBanreM Dypre pyHKuu f (X) Ha3bIBaCTCS HHTETPAT

1 iy 7 N

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

i fjooo(e_ixy f(»))dy, noHnmaeMeIii B CMBICIIE TTTABHOTO 3HAYCHHS
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
[peoGpazoBanune Oypre Gyakuuu f(x) = {O’ :);I ; 1 FmeeT Bu
sin?y
A Y y#0
ﬂw={y Y
1, y=0
cosy
o , y#+0
f) ={ y
1, y=0
2siny
R , ¥+ 0
ﬂw={y Y
2, y=0
2cosy
A —, y*+0
f) ={ y
2, y=0

Moayasb V. CkansipHble 1 BeKTOPHbIE M0JIsI
Tema 4.1. OcHOBHbBIE OHATHS 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 . ..

.
[Tycts u(M) — ckansproe moiue B obiactu G; | — ¢pukcupoBaHHbIil BeKTOp; M —
(uKcupoBaHHas Touka B G; M/ — npousBoibHas TOUKa B G, OTIHUHAS OT M U TaKas, 4To

L
MM/||l; MM/ — Bennunna HanpaBlieHHOTO OTpe3ka, uayuiero ot M k M/. TIpou3sBomHoii
ckassipaoro mosst u(M) B Touke M 10 HaNpaBICHUIO BEKTOpa | Ha3bIBAETCS YMCIIO

lim u(M)—u(M/)
M/->m MM/
lim u(M)—u(M/)
m/-m  |MM/|
. u(M)—um)
A}}TM MM/
lim u(M/)-u(m)

M/sm MM/

Ecnu B 061actu G BekTopHOE 11oj1e d(M) MOKHO TPeICTaBUTh KaK IPaUeHT HEKOTOPOTo
ckaspaoro 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 0 apP
dlva=£+£ P
. 5 0P D AR
dlva=£+£ P
. 5 0 P  OR
dwa=a—Q+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,)F
rotd = (R, — Q)i + (B, — R)j + (Qx—P,)F

Tema 4.2. Beruncienue Npou3BOIHON 110 HANPABJICHUIO 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

['palMeHT CKaIAPHOro Nojisd 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

JluBepreHIys BEKTOpHOTO 10Nt & = fi(y,2)i + fo(x, 2)] + fs(x,y)k pasua

(),

0

(f)L

(L + () + (f)),

JluBepreHnus BEKTOPHOTO MO d = Z%? + %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 MOJIs d = €

e® + 48
e® — 48
e + 84
e® —84

JluBeprenuus BekTopHoro noist d = (cosx)? + (siny)j + (cosz)k B Touke (1; 0; ) pasHa

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 lai k paBen

PoTop BekTopHOTO 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

—i7-Zk
9] 27

15 2 7

1y 2k

9] 27

15 2 7

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



1 2
o —;]-l-—

=



7.3. OueHo4YHbIe cpeICcTBAa [Jisl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Cemectp 3

Ne ni/n

Bomnpocsl k 3a4ery

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  [Bbrumcnenue 1BoifHOro MHTErpaja ¢ MOMOIIBIO MOJSIPHBIX 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 |BerunicieHne TPOWHBIX HHTETPAIOB C MOMOIIBIO CHEPUIECKUX KOOPIUHAT.

14 |Bpiuncienue 00bEMOB C TOMOIIBIO TPOHHBIX HHTETPAJIOB.

15 |Dusnueckue NpuIOKEHUs TPOMHBIX HHTEIPAJIOB.

16 |OnpeneneHre KpUBOJIMHEHHOTO HHTETPaJa IIEPBOTO POAA JJIS CIIydasi IJIOCKOH KPUBOA.

17 OnpenueneHHe KPUBOJMHEHHOIO0 MHTErpajia epBoro poja Juis ciydyas MpOCTPaHCTBEHHOM
KPUBOI.

18 BrrunciieHne KpUBOJIMHEWHOTO WHTErpaja MEpPBOrO PoJa C MOMONIIBIO OMNPEACIIEHHOTO
MHTErpaa.

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

20 OnpenueneHHe 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  |DOusnuecKue NPHIOKEHHUSI KPUBOJIMHEHHBIX HHTETPAJIOB.

25 |Dopmyima ['puHa.

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

7 YcinoBHsS HE3aBUCUMOCTH  KPUBOJIMHEMHOIO HWHTErpaja BTOPOrO pojaa OT MyTH
MHTETPUPOBAHMSL.

28 |[loHsATHE CKAJSIPHOTO MOJIS.

29 JIuHWYM ¥ TOBEPXHOCTH YPOBHS CKAISPHOTO TIOJISL.

30 [OnpeneneHure BEKTOPHOTO MOJIS.

31 [[ToHATHE BEKTOPHOH JUHHH.

32 [[Ipon3BojHAs 10 HAPABJICHHWIO CKAISIPHOTO TTOJISL.

33  [[Ipou3BojHas MO HANPABIECHUIO BEKTOPHOTO MOJIS.

34  [paaueHT CKaJISPHOTO MOJIs.

35 [[lorenmmanpHOE MOITE.

36 |[luBepreHIus BEKTOPHOTO MOJIS.




Ne i/ Bomnpocsl k 3a4ery
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 eBKJINA0BA IPOCTPAHCTBA.
49 [ToxpectBo beccens.
50 [HepaBenctBo beccens.
51 Tpuronomerpuueckue psapl Pypbe au8 (QyHKUMH, 3aJaHHBIX Ha OTpe3ke [-m, J.
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-
HENpepbIBHBIX 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 TPUTOHOMETPUIECKOTO psina Dypbe.
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 0O6paza Dypse.
68 |YcmoBus paznoxxumoctd QyHKIMH B nHTErpai Oypee.
69 |[Ipsmoe u obpaTHOE npeobpazoBanus Pypbe.
70 |Kocunyc- u cunyc-npeoOpazoBanusi Dypoe.
7.3.2. Kpurepuu U HOPMBbI OLlEHKH
®opma
Cemectp "POBEICHUI Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOMH
aTTecTaluu
3 3auer (10 OneHKa «3a4TeHO» CTaBUTCS IIPU
HAKOIUTEIbHOMY «3aYTEHO» Habope ot 55 10 100 uToroBHIX
pENTHHTY) 0aJioB.
«HE 3aYTEHO» O1eHKa «HE 3aYTEHO0) CTABUTCS




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

pu Habope MeHee 55 UTOroBbIX
0aJIoB.




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 mocoome, H3JaHuA ouoamorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | B.J. bynaes, M. SIkybcoH | MaremaTtuyeckuii aHasu3 YuebHuk 2017 9BbC «Jlanb»
2 | M. ®uxrteHronb OcHoOBBI MaTeMaTH4eCKOTO aHanu3a. B 2 4. | YuyeOHuk 2019 OBbC «Jlanb»
4.1
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuK, yueOHOE KoumnuectBo B
No nocoodue, yuedHo- T'on HAYYHOH
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n METOAHYECKOEe Mocodue, U3JTAHUS oudamoreke /
NPAKTUKYM, AP.) HaumenoBanue 3bC
3 B.C. lumayes MaremMaTHuecKuii aHanm3 VY4aebHOe mocobue 2015 3BC
"ZNANIUM.COM"
4 I'.'M. ®uxTeHToNbII OCHOBBI MaTEMaTHYECKOTO aHAM3a. B2 4. | YueOHHK 2015 3BC «Jlaub»
4.1
5 | I''N. 3amoposxen PyKkoBO/ICTBO K penIeHuro 3a/1a4 1mo VY4aebHOe mocobue 2014 3BC «Jlaub»
MaTeMaTH4eCKOMY aHAIN3Y
6 | A. ®. bepmant, U. T. Kpartkwuii Kypc MaTeMaTHYeCKOro aHalIn3a VYdebHOe mocobue 2010 3BC «Jlaub»
ApamaHoBHY
7 | B.A. T'opnau MareMaTHUeCKUil aHaIN3 Y4aeOHOe mocobue 2013 OBC «Jlaub»




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

9BC «Jlanpy:
9BC "ZNANIUM.COM"

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne
Haumenosanue 110 PeKBu3uTHI HOFOB? pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart beccpouno

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHUILINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00paTopHuii, MACTEPCKHUX H
Ap. 00bEKTOB ISl IPOBEAeHUS
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI,
MOMeIlleHHU J1JI1 CAMOCTOATEIbHOM
padoThI 00yualomuxcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VY4ebHas ayTuTOpHs ISl IPOBEICHHS
J1a00paTOPHBIX padoT.

VY4aeOHas ayTuTOpHs ISl IPOBEICHHS
3aHSTHUN JEKIIMOHHOTO THIIA.

VY4aeOHas ayTuTOpHs ISl IPOBEICHHS
3aHATUNA CEMUHAPCKOTO THIIA.

VYyebHas aymuTopust i1 KypcOBOTO
MIPOEKTUPOBaHHUS (BBIIIOJHEHUS KYPCOBBIX
pabor).

VYuebHas ayIuTopus Ui IPOBEICHHS
TPYNIOBBIX U WHAUBHUIYATbHBIX
KOHCYJIbTALIUH.

VYdeOHas ayTuTOpHS ISl TIPOBEICHUS
3aHATUI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrecrarun (YJIK-305).

Muxkpoxommberotep (Raspberri Pi 3),
kommyTtatop (D-Link), cTon yueHnueckui,
CTOJI KOMITBIOTE€PHBIM, ITAPTHI
YUEHHYECKHUE, CTYIIbsI, JOCKA ayJUTOPHAs
(MeroBas)

Aymutopus umenn Esrenust Bukroposruya
[Torockyena.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHSTUN JEKIIMOHHOI'O THIIA.

VYuebHas ayIuToOpus Ui IPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA.

VYuebHas ayIuTopus Uil KypCOBOTO
MIPOEKTUPOBAHHUSI (BBITIOJIHEHHS KyPCOBBIX
pabor).

VYyeOHast ayTuTOpust AJisl IPOBEICHUS
TPYNMOBBIX U WHAUBHUAYAIbHBIX
KOHCYJIbTAIUH.

VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUNA TEKYIIEro KOHTPOJIA U
npomexyrounoit arrectarmu (YJIK-411).

CroJibl y4eHHUYECKUE IBYXMECTHBIE,
CTYJbsl, CTOJI IIPENOIaBaTEIbCKUM, 10CKa
ayauTopHasi (MeyoBasi)

YyebHas ayTuTOPHS IS TPOBEACHUS

Crounl YUYCHNYCCKUC NBYXMCCTHBIC




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

3aHATHAH JIEKIIMOHHOIO THIIA. Y4yeOHas
ayTUTOPUS JIJISt IPOBEACHMUS 3aHATHHA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuToOpus IJis
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYJIbTalMil. YueOHas ayuTopus s
MIPOBEJICHUS 3aHATUN TEKYIIET0 KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-310).

(MOHOOJIOK), CTOJI MPETOIaBaTEIIbCKUM,
CTYJNbs, JOCKA ayAUTOpHAs (MEJIOBasi)

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
KOHCYJIbTAIMi. YueOHast ayuTOpus st
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-413).

CToJIbI YYCHUYECKHUE IBYXMECTHBIE
(MOHOOJIOK), CTOJI MPETOIaBaTEIIbCKUM,
CTYJIbs, TOCKa ayAUTOpHAas (MenoBasi),
MIPOCKTOP

Y4eOHast ayTuTOpUS ISl IPOBEIACHHUSI
3aHATHUH JCKIIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISI IPOBEIACHMUS 3aHATHHA
CEMHHAPCKOTo TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs I
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTalnil. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIETO KOHTPOJIS U
npomexyrounoit arrecrarmn (YJIK-418).

CToJIbI YYCHUYECKUE IBYXMECTHBIE
(MOHOOJIOK), JOCKa ayIuTOpHas 3-X
CEKIIMOHHAsI (MEJIOBast), CTOJ
MPenoaaBaTeNbCKUA, CTYIIbs, IIPOEKTOP
Acer

[Tomernienue i caMOCTOSTENHHOM pabOTHI
obyuarormxcs (I'-401).

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI




		2023-11-03T15:30:33+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




