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1. e ocBOCHHMS JMCHUATITTHHBI

Llesib OCBOGHUS TUCHUIUIMHBI — (POPMHUPOBAHUE Y CTYACHTOB MPEJCTABICHUNH 00 OCHOBHBIX
INOHATHUAX U METOAaX aHaJIu3a.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTHUKH, Ha OCBOCHMM KOTOPBIX Oa3upyercss NaHHas IUCIMILUIMHA!
Matemaruueckuil aHanus, JIuneiinas anredpa u aHaJIMTHYECKasi TEOMETPUSI.

JII/ICHI/IHJ'II/IHI)I W IPAKTUKH, OJI9 KOTOPBIX OCBOCHUE )IaHHOﬁ JUCIHHUITIIINHBI H€06XO)II/IMO KakK
NpCaAMICCTBYIOMICC: TGOPI/IH BepOHTHOCTeﬁ 1 MaTéMaTH4YCCKasd CTaTUCTHKA.

3. Ilnanupyembie pe3yJibTaThl 00y4eHH s

dopMupyemMble U HNuaukaTopsl
KOHTPOJIMpyeMble AOCTHKEHU S I[lnanupyemble pe3yabTaThl
KOMIIeTeHIIHU KOMIIeTeHIIU I o0y4eHust
(koA 1 HAUMEHOBAaHUE) (koA 1 HAMMEHOBaHUE)

OIIK-2 Cnocoben OIIK-2.1 3naer 3HaTh: OCHOBHBIE [TOHATHUS U

UCII0JIB30BaTh U MaTeMaTU4eCKHe OCHOBBI YTBEPKACHHS] MAaTEMAaTUYECKOTO

aJanTHpOBAThH MIPOrpaMMHUpPOBAHUS U aHaJIM3a, METO/Ibl PEIICHUS TUIIOBBIX

CYILIECTBYIOIIKE SI3BIKOB 3a/1a4, OCHOBHbBIE TTPUHITUIIBI

MaTeMaTUYeCKHe METOJIbl | IPOrPaMMHUPOBAHUS, MaTE€MaTUYeCKOr0 MOJCIMPOBAHHUS

U CUCTEMBI opranm3anyu 0a3 JaHHBIX YMeTh: NPUMEHSTh Ha MPAKTHKE

IPOrpaMMHUPOBaHUS IS KOMITBIOTEPHOTO OCHOBHBIE MOJIOKEHUS U METO/IbI

pa3pabOTKyU U peaiu3alui | MOJACITUPOBAHUS; MaTeMaTU4YeCKOro aHaJln3a, METO/IbI

QITOPUTMOB PELICHUS MaTE€MaTHUYECKUE METO]IbI MaTEeMaTUYeCKOr0 MOJCIMPOBAHHUS

HPUKIAIHBIX 3a1aq OIICHKH KAa4Y€CTBa, BirageTs: HaBBIKAMM IPAKTUYECKOTO
HAaJIeKHOCTH U HCIIOJIb30BAaHUSI OCHOBHBIX
3¢ (HeKTUBHOCTH MOJIOKEHUN U METOJIOB
[IPOrpaMMHBIX IPOJYKTOB; | MaTeMaTHYECKOro aHa/IH3a,
MAaTCMaTHICCKUEC MCTOIbI MNOCTPOCHUS U UCCIICAOBAHUSA
OpraHu3aluu MaTeMaTUYECKUX MOJeIen
MH(POPMALMOHHOM

0€30MacHOCTH TIpH
pa3paboTke u
AKCILTyaTaIlH
MIPOrPaAaMMHBIX TIPOIYKTOB U
MIPOTPaAaMMHBIX KOMILJICKCOB
OIIK-2.2 Ymeer
WCTIOJIB30BAaTh 3TOT amiapar
B IpoeCCUOHATIBHOM
JeSITeTbHOCTH

OIIK-2.3 meeT HaBbIKU
MPUMEHEHHS JTAHHOTO
MaTEeMaTHYECKOTO arnapara
MIPU PEUICHUU KOHKPETHBIX
3a1a4




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

Monyab
(pa3nea)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHoi1 padoThI)

Cemectp

Oo0nbem,

Baaasl

HNHTepakTus, 4.

®opMbI TEKyLIET0
KOHTPOJIsA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTna)

Mopyns 1.
Kparnsie
MHTETpaJIbl.

Jlex

Ornpezenenne U CBOWCTBA IBOMHBIX
WHTErpajaoB. Beruncienre ABOHHBIX
MHTErPaJiOB ¢ OMOILBIO TOBTOPHOTO
WHTETPUPOBAHUS.

Ip

BrrunciieHre ABOMHBIX UHTETPAJIOB C
MTOMOIIIbIO TOBTOPHOTO UHTETPUPOBAHUSI.

3aMeHa MepPEeMEHHbBIX B IBOWHOM
uHTerpaie. I'eomerpudeckue u
(bU3UYeCKUe MPIIOKEHUS JBOMHBIX

Jlex

Omnpenenenue U CBOMCTBAa TPOHHOTO
WHTerpasia. Beluncienre TpoHbIX
MHTETPAJIOB C IIOMOILBIO IOBTOPHOTO
MHTEIPUPOBAHUS.

Ip

Omnpenenenue U CBOMCTBAa TPOHHOTO
WHTEerpasia. Beluncienue TporHbIX
MHTErPajioB C TOMOIIBIO TOBTOPHOTO
HMHTETPUPOBAHUSI.

Ip

3aMeHa NepEMEHHBIX B TPOMHBIX
uHTerpanax. Berancnenue o6bEMOB ¢
ITOMOILBIO TPOMHBIX HHTErPAJIOB.
dusnueckre NPUIOKEHNUs TPOHUHBIX

CP

Pabora ¢ 1eKIMOHHBIM MaTepUaIoM U
y4eOHOI TuTepaTypoil, BbINOIHEHNE
JIOMAIIHUX 3a1aHHAMN.

NunuBunyansHoe
JOMaIlTHee 3aJaHue,
TECT UTOTOBBIN

10




Monyab
(pa3nen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHoi1 paboThI)

Cemectp

Oo0nbem,

Baaabl

HNHTepakTus, 4.

®opMbI TEKyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI0
cpeacTna)

CP

Brlinonnenne MHAMBUAYATBHOTO
JIOMAIITHeTo 3a1anus 1o Teme «Kparuoie
HUHTETrPaJIbD».

31,75

10

Mopyns 2.

KpuBOIuHEHHBI
€ MHTETPaJIbl.

JIex

Omnpenenenue u cBoicTBa
KPUBOJIMHEHHOT'O MHTErpaja IepBoro
pona. Beruucnenve KpuBOJIMHENHOTO
MHTETpaJla IEPBOro poJa C MOMOIIBIO
ONpeAeIEHHOTO UHTerpana. Pu3ndyeckue
IIPWIOKEHUS KPUBOJIMHENHBIX UHTETPAJIOB
IIEPBOTO POJA.

Ip

Beluncienre KpMBOJIMHEWHOIO HHTErpalia
IIEPBOrO POJIA C MIOMOLIBIO ONPEAECIEHHOTO
nHTerpana. @u3nyeckue NpUI0KEeHUs
KPUBOJIMHEHHBIX UHTETPAJIOB IIEPBOTO
pona.

Jlex

Ornpenenenue U CBOKMCTBA
KPUBOJIMHEMHOT'O MHTErpaJia BTOPOTO
poJa. Beruucienne KpuBOJIMHENHOTO
MHTErpaja BTOPOro poja ¢ MOMOIIBIO
onpenen€éHHoro uarerpana. Gusndyeckui
CMBICJI KPUBOJIMHEHHOT O MHTErpaja
BTOPOT'0 poAa.

Beluncienre KpMBOJIMHEWHOIO HHTETpaJia
BTOPOI'0 POZA ¢ IOMOUIBIO ONPEAEAEHHOIO
nHTerpaina. @U3n4ecKuil CMbICIT
KPUBOJIMHEHHOTO UHTErpajia BTOPOro

NnNTa

KonrponsHas padora,
TECT UTOTOBBLIN




Monyab
(pa3nen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHoi1 paboThI)

Cemectp

Oo0nbem,

Baaabl

HNHTepakTus, 4.

®opMbI TEKyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI0
cpeacTna)

Mopyns 3.
CxasisipHble U
BEKTOPHbIE
OIS

Ip

®opwmyia ['puna. YcnoBus
HE3aBUCUMOCTHU KPUBOJIUHENHOTO
MHTErpaja BTOPOro poja OT MyTH
WHTEIPUPOBAHUS.

Ilp

Kontponbhas pabota Nel mo teme
«KpuBonuHeliHbIe HHTETPAIBI.

CP

PaboTa ¢ IeKIMOHHBIM MaTepHAIOM U
y4eOHOM JTUTEPaTypOH, BBHITIOJIHCHHE
JIOMAIITHUX 3aJaHUM.

Jlek

CkaiipHble U BEKTOPHBIE MOJISL.
IIpou3BoaHas 110 HAPABIICHHUIO.
I'paguent. IloTeHnmanbHOE M10IIE.
Juseprenuus u porop. ConeHouaaIbHOE
ToJIe.

Ip

CKaJISIpHBIG " BCKTOPHBIC IMOJIA.
[IponsBoaHas Mo HANPaBJICHUIO.
I'paguent. IloTeHuuansHoE M0IIE.
JuBeprenmus u potop. CoJIeHOMIATIBHOE
ToJIe.

Ilp

Omneparop ['amunbsrona. [IpaBuna

BBIUHCIIEHUH ¢ onepaTopoM ["amuibTOHA.

Hecranuonapnseie noss. [ToBropHbie
Qg depeHIraIbHbIe Onepalyy B
CKaJISIPHBIX U BEKTOPHBIX MOJISAX.
Pasnoxenue BEKTOPHOTO 0JII HA CYMMY
MOTEHUIUATBHOTO U COJICHOUJAIIBHOTO
IOJIEH.

18

18

Kontponbhas pabora,
TECT UTOTOBBIN




Monyab
(pa3nen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHoi1 paboThI)

Cemectp

Oo0nbem,

Baaabl

HNHTepakTus, 4.

®opMbI TEKyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI0
cpeacTna)

Mopyns 4.
Psaner u
MHTETPajbl
Dypre.

Ip

Konrponbnas padora Ne2 o teme
«CKaJsipHbIE U BEKTOPHBIE MTOJIS.

CP

PaboTa ¢ JIeKIIMOHHBIM MaTepHaiOM U
y4eOHOI TUTepaTypOil, BHIIIOJTHEHHE
JIOMAIIHUX 3a1aHUMN.

JIex

OpTOHOPMUPOBAHHBIE CUCTEMBI B
eBKJIMJI0BOM IpocTpaHcTBe. Psag dypoe.
HepasenctBo beccens. 3amkHyThIE 1
MOJIHBIE OPTOHOPMUPOBAHHBIE CUCTEMBI.
PasenctBo I1apceBais.

Jlex

3aMKHYTOCTb TPUTOHOMETPUUYECKOMN
CUCTEMBI U CJICICTBHUS U3 HEE.
Tpuronomerpuueckue psiibl Dypre.
VYcnoBus paBHOMEPHON CXOAUMOCTH U
CXOJUMOCTH B TOUKE
TPUTOHOMETPUYECKOTO psifa Pypbe.

VY caoBuUs NOYJIEHHOTO
muddepenuupoBanus. Pasnoxenue
(GYHKIIUM B TPUTOHOMETPUYECKHM Psif
Dypee.

Pasnosxxenue ¢pyHKIINH B
TPUTOHOMETPUYECKUH psig Pypbe.

Jlex

[IpeobpazoBanne yphe u €ro CBOICTBRA.
YcnoBust pa3noxxuMocTd GYHKLIUH B
unrerpan dypee. O6paTHOE
npeoOpaszoBanue Dypre.

14

18

KonrponsHas pabora,
TECT UTOTOBBII




®opMbI TEKyLIET0

Bun . KOHTPOJIS
Monyab . HaumenoBaHnue TeM 3aHATHI Oo0beMm,
yueOHoit . Cemectp Banabl | UaTepakTus, 4.| (HauMeHOBaHHe
(pa3nen) (y4eOHoi1 paboThI) q.
padoThI OLICHOYHOI0
cpeacTna)
Ip [Tpsimoe u oOpaTHOE peoOpa3oBaHUS 2 - -
dypee.
IIp KoHnTtponbhas padota Ne3 mo teme «Psiibr 2 18 -
1 uHTErpajsl Oypbey.
CP PaboTa ¢ JIeKIIMOHHBIM MaTepHaIOM U 18 - -
y4eOHOM TUTepaTypOil, BEIIOJTHEHHE
JIOMAIIHUX 3a/IaHUM.
Ioc [Tocemaemocth 3 - 10 -
™ Hrtorooe TectupoBanue 3 2 -
ITA 3 0,25 - -
Hroro: 144 100

Cxema pacuera uToroBoro 6aia: Tekymuid pedTHHT (Bce 3aHATHS M NMPOMeKYTOUHbIE TecThbl) + Pe3yJbTaT MTOroBOro Tecra u Bee

JeJUTCHa Ha 2




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

TexHomoTHs TPAAUIIMOHHOTO 00yUeHHUS: JIeKINH 1-8, mpakTrueckue 3anatus 1-15.

6. MeToan4yeckue yKa3aHus 0 OCBOCHUIO M CUMILINHBI

Jns ycmemrHoro  OCBOCHHSI  JMCIMIUIMHBI ~ HEOOXOJMMBI  TIOCEIICHWE CTyIACHTaMHu
JEKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSITENbHas paboTa CTYyACHTOB C JEKIIMOHHBIM
MaTepHaIoM U YIYCOHOU JTUTEPATYPO, BHITOTHECHUE MHANBUIYATLHOTO TOMAIITHETO 33JIaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadoT.

N3yuenne MUCHUTIIMHBI TpeOyeT CHUCTEMATHYECKOTO U TOCJIEI0BATEILHOTO HAKOIUICHUS
3HAHUH, CIIeJIOBATEIHHO, IPOMYCKH OTACIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH MPEMET.

B xone NeKIMOHHBIX 3aHATHI MOJE3HO 3a/1aBaTh MPEIMOIaBATEII0 YTOYHSIIONUE BOIIPOCHI C
LEJIbIO YSICHEHUS TEOPETHUECKUX MOJI0KEHUM, pa3peIlIeH!s] CIOPHBIX CUTYaIUH.

CTyaeHT MOXKET JOMOJHHUTh CIUCOK TPEIJI0KEHHONH JUTEpaTyphl COBPEMEHHBIMU
UCTOYHUKAMH, HE MPEJCTAaBICHHBIMU B CIHCKE, M B JAIbHEUIIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOATOTOBJICHHBIE  Y4YeOHBICE  MaTepuajabl TPU  HAMUCAHUUM  KYpPCOBBIX M BBIITYCKHBIX
KBTM(DUKAIIMOHHBIX padoT.

CryneHnram ciegyer

. IPY MOJATOTOBKE K MPAKTUYECKUM 3aHATHAM 00s3aTElIbHO HCIIOJIb30BaTh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEpaTypy, HO U IPYyTUe UCTOUYHUKH;
. B Hauase 3aHATUM 3aaBaTh IPENOAABATENIO BOIIPOCHI 10 MAaTEPUAITy, BbI3BABIIEMY

3aTpy/JHEHUs] B €ro NMOHUMAaHWW W WCIOJNB30BaHUHM TIPU PEUICHUW 3ajad, NPETOKEHHBIX IS
CaMOCTOSITEIILHOTO PEIICHUS;

. Ha 3aHATUSX JIOBOJUTH KaXIyH 3aJady [0 OKOHYATEIIFHOTO  OTBETa,
JIEMOHCTPUPOBATh MOHUMAaHUE TMPOBEJCHHBIX PAcueToB (paccykJIeHHii), B cilyyae 3aTpyAHEHUH
oOparaThCs K MpernoaBaTelo.

Jlis TOro 4ToOBl MPAaKTUYECKUE 3aHATHUS MPUHOCWIM MAaKCUMAJbHYIO MOJIb3y, HEOOX0IMMO
MIOMHUTb, YTO PEUICHUE 3aad IPOBOIUTCS MO0 PACCMOTPEHHOMY Ha JICKIIUSAX MaTepUaty U CBSI3aHO,
KaK MpaBWJIO, C JETaJbHBIM pPa300pOM OTIENbHBIX BOMNPOCOB JIEKIMOHHOTO Kypca. Cremyer
MOYEPKHYTh, YTO TOJBKO IOCIE YCBOCHHS JIEKIIMOHHOTO MaTepualia C ONPEACICHHOW TOYKH
3peHus (a UMEHHO C TOM, C KOTOPO OH M3J1araercsi Ha JEKIMAX) OH OyJeT 3aKpEIUIsAThCS CTyIEHTOM
Ha TIPAKTUYECKHUX 3aHATUSAX Kak B pe3ysbTaTe OOCYKICHUS M aHajH3a JEKIIMOHHOTO MaTepHhala,
TaKk ¥ B Ipolecce pemieHus 3aaad. [Ipu 3TUX yCIOBHSIX CTYJIEHT HE TOJIBKO XOPOIIO YCBOMT
MaTepuall, HO M HAy4YUTCsS MPHUMEHSATh €ro Ha MPaKTHKe, a TaKKe MOJIYYHT IAOMOTHHTEITBHBIH
CTUMYJI (YTO OYEHb BAXKHO) JUI aKTUBHON MPOPAOOTKH JIEKIIMOHHOT'O MaTepHara.

[Ipr camMoOCTOSTENTFHOM PpEIICHWH 3a/1a4 HYKHO OOOCHOBBIBATh KaXKIBIH JTall pEIICHHUS,
UCXOJl U3 TEOPETHUECKUX MOJOXKEHUH Kypca. Ecu cTylneHT BHIMT HECKOJBKO MyTeH perieHus
npoOsieMbl (3a1auM), TO HYKHO CpPaBHUTh MX W BBIOpaTh caMblil parnuoHanbHbId. [lone3no 1o
Hayaja BBIYUCICHUH (paccyXIeHMH, INpeoOpa3oBaHMN) COCTABUTh KpATKHHA IUIAH pEIIeHHs
npobsieMbl (3a1aun). Pemienue 3agad cieayeT usnarath MoApoOHO, BBIYUCIEHUS (paccyKIeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM ToOpsijake. PemieHue mnpu HEOOXOIMMOCTH HY>KHO
COIPOBOXKAATH KOMMEHTAPHUSIMH, CXeMaMH, YePTSIKaMH U PUCYHKAMHU.

[Tone3Ho (ecmu 3TO BO3MOXHO) pellaTh 3a7ayy HECKOJIBKUMH CHOcoOaMH M CpaBHHBATh
MOJTyYCHHBIC pe3yNbTaThl. PelieHwe 3amad  OnpenesnéHHOTO THMAa HYXXKHO MPOJ0IDKATH 10
nproOpeTeHNs TBEP/IbIX HABBIKOB B UX PEILICHHH.

[TogroToBka K 3a4deTy CIIOCOOCTBYET 3aKpEIUICHUIO, YITYOJICHHI0 M CHCTeMaTH3aIlNH
3HAHWH, TOJy4aeMbIX B Tmporecce oOydeHus. [OTOBACH K 3aueTy, CTYJIEHT JMKBHIUPYET
UMEIOIMECS] TPOOeNsl B 3HAHMAX, YIOPAIOYMBACT CBOM 3HaHWA. Ha 3adere CTyAeHT
JIEMOHCTPUPYET KaK TEOPETUYECKHE 3HaHUs, NMPUOOpPETEHHbIE B Ipolecce OOyueHHs MO JTaHHOH
y4eOHOH TUCIMIUTMHE, TaK U HABBIKM X MPAKTUIECKOTO MCIIOIB30BAHUS MIPU PEIICHUH 3a/1a4.

Heo6x01umMo OpHEHTHPOBATH CTYJICHTOB HAa CUCTEMATHYECKYIO MOATOTOBKY K 3aHATHUSM B
TEYEHUE CEMECTPa, TIOCKOIBKY 3TO MO3BOJIUT OCBOWTH OCHOBBI M3yYaeMOH JHCIIUILTUHBI, & BpEMs
CecCUU MOXHO OyJIeT MCIOIb30BaTh JJIsl CHCTEMATHU3aLUH YKEe UMEIOIINUXCS 3HaHUM.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemecr Kon koHTpO/IMpYeMOii KOMIIeTeHIIUA HaunmeHnoBanue
P (MIM ee 4ACTH) OLIEHOYHOI'0 CpeICTBA
3 OIIK-2 Tecmosvie 3a0anus Nel-500

Bonpocwi k 3auemy Nel-70
Hnousuoyanvroe domawnee 3adanue,
KOHmMpoabHble pabomuvl Nol,2,3

7.2. TunoBble 3a/laHUA WIH UHbIC MaTepuaJbl, H606X0)]]/IMI)Ie AJISI TEKYIIEro KOHTPOJIA

7.2.1. UnanBuayvajabHoe JoMaliHee 3ajaHue no TeMe «KpaTHble HHTerpajibh»

(HaumeHo8anue OYyeHouHo20 cpedcmea)

Tunosoii(bie) npumep(bl) 3axaHus(Mii)

BapuanT 1
3ananue 1. VI3MeHUTH NOPSIIOK HHTETPUPOBAHUS:

-1 0 0 0
f—2dyf—d?yfdx'i'fqdy.[-\fyfdx
3amanue 2. BeIUucianTh:
ﬂ (12x*y*+16x° y* ) dxdy fﬂ 2 y*e” dxdydz
1) D 3 v

IR S N = o

ﬂ ye7dxdy; fﬂ xdxdydz ;
2) D 4) v
D: y=In2,y=In3,x=2,x=4 . y=10x,y=0,x=1,z=xy,z=0.
3ananue 3. Haiitu miomans Gurypsl, orpaHu4eHHON JaHHBIMU JIMHUSIMHU:
y'=2y+x’=0
y2—4y+x2:0
X
y:é’y:4ex,y:3,y:4; y:\/_§,y:\/§X
1) X 2)

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

_ - - .
p. x=1,y=0,y =4x(y>0);
2
=7x°+y
3aganue 5. [lnactunka D 3amaHa HepaBEHCTBaMM, M- MOBEPXHOCTHAs MJIOTHOCTh. HailTu
Maccy TUIACTUHKH.

2
2+y—sl;
4

_ 2
D: m=y



3a,E[aHI/I€ 6. Haiitu 00bem TCJia, 3aJTaHHOTO OIrpaHUYUBAIOIIUMU €TO ITOBECPXHOCTAMMU:

1) y:16\/£5y:\/ﬁ’ 2) X2+y2:2)/)
_5 2 _
z=0,x+z=2 g 0
3 V=5042,y=T, g 229-2-y,
) 0 9z_ 2,2
=3y -7x-2, 2 Y
z:3y2—7x2—5

2, .2
5) 1=2-12(x+y"),  z=24x+2
3a,E[aHI/I€ 7. Haiitu 00beM TCJia, 3aJTaHHOTO HCPABCHCTBAMU
2,.2,2
1<x"+y +1°<49,

_\/x2+y2<z<_\/x2+y2
35 I ’

—x<y<0
3aganue 8. Temo V 3a1aHO OTpaHUYMBAIOIIMMU €r0 MOBEPXHOCTIMH, M-TUIOTHOCTh. Haittu
Maccy Tena.

64(x2+y2):zz,x2+y2:4,
y=0,z=0(y=>0,z>0)
5(x2+y2)

me 4

Bapuanr 2
3aganue 1. UI3MEHUTh NOPSIOK MHTETPUPOBAHUS

1 0 V2 0
R I S e e
3aganue 2. BeIYUCIUTD:

ﬂ (9x*+y*+48 x> y*)dxdy ﬂf x*zsin (xyz ) dxdydz
1) D 3) v

D: Xx=1, y:—Xz,y:\/;

ffyZSin%dxdy; v (1+§+X+£)4
2) D 4) 348
X_+X+Z__1
3 4 8

D: y=In2,y=In3,x=2,x=4 y. x=0,y=0,z=0
3ananue 3. Haiftu mumomans Gurypbl, OrpaHi4eHHON JAHHBIMU JIMHUSIMH:
X' —4x+y*=0
X—8x+y°=0
X_

=0,y=
1 x:JBG—yZ,x:G—\/SG—y2 2) TR




3amanne 4. Ilnactunka D 3agaHa OrpaHMYMBAIOIIMMH €€ KPHUBBIMH, M-TOBEPXHOCTHAs
IIJIOTHOCTD.
Haiitu ee maccy.
2, 2_ 2, .2 —

x+y =1,x+y =4,x=0,
D: y=0(x>0,y>0);

_ (x+y)

2, .2

m (X ty )
3amanme 5. [lmactuaka D 3agaHa HepaBeHCTBaAMHU, M- MOBEPXHOCTHAs IJIOTHOCTh. HaiiTh

MacCy IIJIAaCTUHKH.
2 2

1<X+X <o
9 4
2
>0, y<=x
D: Y=ty 3
Y
m: X
3amanne 6. Halitn o0beM Tena, 3aJaHHOTO OTPAHUYUBAIOIITUMH €TI0 MTOBEPXHOCTSIMH:
}1:5\/;’)1:E 2 2_ 2 2_
1 3 2) Xty =y, x+y=4y,
Vx
2=0,2=5+5-~
3 z:¢x2+y2,z:O
[ 2, .2
X +y
2 2 z=15———,
3) _y:5X +2,y:—4X +7, 4) 2
Y
2 2 -
1=449x7+5y", 2—x*—y?

z:—1+9x2+5y2;
5) ZZIO[(X—1)2+y2]+1 7=21-20x

3ananue 7. Haiitn o0beM Temna, 3aJaHHOTO HEPABEHCTBAMHU

4<x’+y +7'<64,
15 3
—\/3xsy§0

3ananue 8. Teno V 3a1aHO OrpaHUYMBAIOIIMMHU €0 TTOBEPXHOCTSAMH, M-IUIOTHOCTh. HalTn
Maccy Tena.

X2+y2+22:4,x2+y2:1,
(x2+y2§1),x:0(x20);
_ 4

Bapuanr 3
3ananue 1. I3MeHuTH HOp}IILOK I/IHTerI/IpOBaHI/ISI

fdyf fix [y [ o

3amanne 2. BelaucianTh:



ﬂ (36x%y*=96x" y*) dxdy ﬂf y2ch(2xy )dxdydz

1) b 3) r
I i S Bttt
ff ycos xydxdy ; fﬂ 15( y2+22) dxdydz

2) D 4) v
D: y=In2,y=In3,x=2,x=4 . z=x+y,x+y=1,x=0,y=0,z=0
3amanue 3. Haiitn mmomans GUrypbl, OorpaHi4eHHON JaHHBIMU JIMHUSIMH:
¥ =6y+x'=0
y2 —8y+ X'=0
. X
2 2 _ 2 y:JSX,y:—
1y Xy =72,6y=-x (y<0) 2) V3
3aganue 4. [lnactmaka D 3amana orpaHMYMBAIOMIMMHM €€ KPHBBIMH, M-IOBEPXHOCTHAS

IJIOTHOCTb.
Haiitu ee maccy.

D: x:1,y:(),y2:4x(y20);
2
=Tsy;
m

3aganue S. [Inactunka D 3amaHa HepaBEHCTBaMH, M- MOBEPXHOCTHASA IUIOTHOCTh. HaiiTn
Maccy IIJTIACTUHKHU.

2 2
X <1,y20;
D9 25
_
m ‘Xy
38.,[[aHI/Ie 6. Hatitn 06’LCM TCJia, 3aJTaHHOTO OIrpaHUYUBAIOIIUMU €TO ITOBECPXHOCTAMMU:
220 y=/x y= 2 =8 0x = 4y
1y X+y=2,y=vx,y=0 2y Xy =842x,2=x+y - 64
z=0,z=15x z=0(z>0)
2 7
3) X:—Sy +2,X:—3, 4) Z:\/4—X2—y2
2 2
_n.2,.2 zZ= —(x +y)
7=3x+y+1 255
2,2
7=3X"+y =5

2.2
5 278(X+y )43 z=16x+3
3ananue 7. Haiitu 00beM Tena, 3aJaHHOTO HEPABEHCTBAMHU
2, 2,2
4<x"+y +1°<64,
2, .2
y \/x o
13
—JBXSySO

3ananue 8. Teno V 3aaHO OrpaHMUYMBAIOLIMMU €0 MOBEPXHOCTSAMH, M-IUIOTHOCT. Haiitn
Maccy Tena.

2, .2 2, .2
X+y +=1,x"+y =21,
x=0,y=0,z=0(x>0,y>0)



m= 10x
Bapuanr 4.
3ananue 1. I3MeHUTD MOPSIIOK MHTCTPUPOBAHUSE

foa [ faws [y [ fi

3amanne 2. BeluucianTh:

ﬂ (18x* y*+32x° y* ) dxdy fﬂ 8y* ze? V" dxdydz
1) D 3) v
"_ LI
3 == =/ [ =
e yeTiyex o 1L
x
” yle *dxdy; fﬂ(3x+4y)dxdydz
2) D 4) v
2.2
D: x=0,y=2,y=x V- y:X,y:O,le,ZZS(X +y ),Z:()
3ananue 3. Haiftu mwiomaas GUrypsl, OrpaHMYEHHON TaHHBIMU JTHHUSMU:
X*=2x+y*=0
x2—4x+y2:0
=§-y’;x=-2y; =0, y=
1) X=0—) ,X==2), 2) Y=Y, y=X

3ananue 4. Ilnactunka D 3amaHa OrpaHMYMBAIOUIMMM €€ KPUBBIMM, M-IIOBEPXHOCTHAsS
IJIOTHOCTb.
Haiitu ee maccy.

D: X+y'=9,x'+y'=16;
x=0,y=0(x>0,y>0);
_(2x+5y)

2, .2
m ()
3ananue 5. [Inactunka D 3amaHa HepaBeHCTBaMH, M- IOBEPXHOCTHAs IUIOTHOCTh. Haiitn

MacCCy IJIaCTHUHKH.
2 2

X+l <1,y>0;
D 9 25
x:0,y=0(x20,y20),
_7xy
o 18
3aﬂaHI/Ie 6. HaﬁTH_O6LeM TCJIa, 3a/ITaHHOTO OI'paHUYIUBAOIIUMU €0 MOBCPXHOCTAMMU:
1 x+y:2,y:Jx,z:12y,z:0 2) X2+y2+4x:0,z:8—y2,z:O
3) x:2y2—3,x:—7y2+6 4) z:\/64—x2—y2,z:1
z:1+\/x2+16y2 x2+y2:60

z:—3+\/x2+16y2
2=2-20[(x+1)+y?]
5) z=—40x—38

3a,E[aHI/I€‘ 7. Haiitu 00beM TCJia, 3aJTaHHOTO HCPABCHCTBAMU

(BHYTpH IHUITUHIPA )



3anmanue 8. Teno V 3a1aHO OrpaHUYMBAIOIIMMHU €TO TIOBEPXHOCTSIMH, M-TUIOTHOCTh. HalTu
Maccy Tena.

1 4
24 =22 (24222

AREARTEE R A
x=0,y=0,(x>0,y>0)
m= 80yz

Bapuanr S
3aganue 1. I3MeHUTh NOPSIOK HHTETPUPOBAHUS

-1 0 0 0
L)l dx] e
3amanue 2. BeIUucanTh:

[J (2752 y*+48x° y* ) dxdy [J[ x*sh(3xy ) dxdydz
1) D 3) v

3

ﬂ ysin xydxdy ; f ﬂ (1+2x°) dxdydz
2) D 4) v
2.2
D: x=0,y=2,y=x V: y:x,yZO,le,z:S(x ty ),ZZO
Baganue 3. Haiiti miomans GUrypbl, orpaHHYeHHON TaHHBIMU JTHHUASIMH:
y* =8 y+x*=0
¥ —10x+x*=0
X
y:é’y:8ex,y:3,y:8’ y:\/_—)y:\/§X
1) X 2) 3

3amanne 4. [lnactuaka D 3amaHa OTpaHWYMBAIOIIMMH €€ KPHUBBIMH, M-TIOBEPXHOCTHAS
IJIOTHOCTb.
Haiitu ee maccy.

b: X=2y=0,y'=2x(y20);

7%

m o (6+2)]

3amanne 5. [lmactuaka D 3agaHa HepaBeHCTBaAMHU, M- MOBEPXHOCTHAs TJIOTHOCTh. HaiiTh
MAaccCy MIaCTUHKH.

2 2
X"y X
1<+ L <4 y>0,y<2
D 9 a5 YERYE

8

m X

38.,HaHI/Ie 6. Haiitu 06neM TCJIa, 3a/ITaHHOTO OI'paHUYIUBAOIMMU €0 MOBECPXHOCTAMM:



x:20\/ﬂ,x:5v2y,z+y:ly,z=0
1) 2 2)

X2+y2:6x,x2+y2:9x,Z:\W,Z:O;yzo(yso)
6 , ,

I=\——X—)y,
R
1=x-x'-y*-1 21=x'+y’
)
I=Xx—X"—-y =5

7=4-14[ ¥ +y?]

3 y=-6x'+8,y=2,

5) z=—4-28x
3ananue 7. Haiitu o0beM Tena, 33 JaHHOTO HEPaBEHCTBAMHU
2, 2,2
1<x 4y +2°<36
2, 2
ZSJx+y’
L
—3x< y <y3x

3aIlaHI/Ie 8. Temo V 3aJaHO OTpaHUYUBAIOIIUMU €TO IIOBECPXHOCTAMU, M-IIJIOTHOCTD. Haiitu
Maccy Tela.
2, 2. 2 2, 2 2
X+y+z°=1,x+y =471,
x=0,y=0, (xZO,yZO,zZO)
m= 20z

Bapuanr 6
3ananue 1. I3MeHuTh NOPSAAOK HHTETPUPOBAHUS
1

J"? dx J*;rcsinx fdy+ fl dx f;rccosx fdy
V2

3amanue 2. BeIuucianThb:

ff (18x* y*+32x° y* ) dxdy fﬂ y* 2% cos xyz dxdydz
1) b 3) v

Ll

D: x=1, .y:%/;:y:_x

JJ ¥ cos ™ dvdy [[] (142 ) dxcyez
2) D 4) v
D: x=0,y=2,y=x V- y=x,y:0,x:1,z:5(x2+y2),z:0
3ananue 3. Haiitu momans Gurypsl, orpaHu4eHHON JaHHBIMU JIMHUSIMHU:
X'~ 4x+y’=0
x2—8x+y2:0

3 X
y=—;y=8e",y=3,y=8; -0 o—
) 7 X ) y=0,y=x

3ananue 4. [Inactunka D 3amaHa orpaHMYMBAIOIIMMU €€ KPUBBIMHU, M-IIOBEPXHOCTHAs

IJIOTHOCTb.
Haiitu ee maccy.



b, X+y'=1x+y’=16
x=0,y=0(x>0,y>0)
_ lx+y)

T2,
m (X +y )
3amanue 5. [Inactunka D 3amaHa HepaBeHCTBaMU, M- MOBEPXHOCTHAs TJIOTHOCTh. Haiitu

Maccy MIaCTUHKH.
2

%+y2§1,x20

D:
_8y
m X
3ananue 6. Halitu 06beM Terna, 3aJaHHOTO OTPaHUYMBAIOIIMMU €TI0 TTOBEPXHOCTIMMU:
2.2 2
1)y Xty :Z,X:\/},XZO 3) x=5y =9,x=-4,
12 x
= === 2 2 2 2
2=0,2=73 I=X+4x—y =4, 1=x"+4x—y +2
2,2 2,2 00— w2 2
2 X1y=2y, Kty =hy, 4 1=V100-x- %, 2=6
N 2. 2
Z_\/X ty ,2=0 Xty =51 (BHYTpH LMIIUHIPA)

_ 2, 2
5y 2=4=6[(x=1]+y"], z=12x-8
3ananue 7. Haiitu 00beM Tena, 3aJaHHOTO HEPaBEHCTBaMU

2,.2, 2
4<X"+y +1°<64
ZS\/M,
199 -
—+/3x SyS\/Sx

3apanue 8. Teno V 3agaHO OrpaHMYMBAIOLIMMU €TI0 MOBEPXHOCTSMHU, M-IJIOTHOCTb.
Haiitn maccy Tena.

2,2 2, 2

Xty =4 x+y =81z,
x=0,y=0,z=0(x>0,y>0)
m= 9I

KpaTKOC OIMMCAHHUE U PEITAMEHT BBINOJTHCHUSA

WNunuBuayanbHOe AOMAIllHEE 3aJjaHue COaeTcs MpernojaBaTeNio B TEUEHHE JIBYX HeEJelNb
nocie u3yueHust Mmonyis «KparHble MHTErpaib.

Kputepun onenku:

- BepHoe BoimonHeHue 90-100% 3ananmii - 10 6amios;

- BepHoe BoinosiHenne 80-89% 3ananuii - ot 8§ 10 9 Gamios;

- BepHOE BbITIONHEHHE 66-79% 3ananuii - oT 7 10 8 6aIsoB;

- BepHoe BoimosiHenne 50-65% 3ananuii - ot 5 10 7 6awios;

- BepHoe BbinonHeHne MeHee 50% 3amanmuii - ot 0 10 5 6amnos.



7.2.2. KoutpoJabHasi padora Nel no reme «KpuBoJinHeiiHbIe MHTErPAJIbID

(nau. 4 0 cpedcmea)

Tunosoii(bie) npumep(bl) 3axaHus(Mil)

Bapmuanr 1

a
[ 4/3 4/3
3aganue 1. Buraucauts f (X Ty )

L

dl, rne L—{ actpouna x=acos’t, y=asin’t,0<t<27n

a

3ananue 2. Berauciaurhb f ydl no orpesky npsamoii ot Touku (0; 0) 10 Touku (2; 4).
5

3aganve 3. Beruuciurs f 64 o kpuBoit y=¢* ot Toukw (0; 1) mo Touxu (1; e).
L

a
2 .
3aganue 4. Bprauciauthb fxydx+ Yy dy no xpusoii x=t>,y=t,1<t<2, B HanpaBJcHUH
L

BO3pACTaHMs apaMeTpa.

3aganue 5. Beraucauth paboTy CHIIBI _15:{ y,—X| NpH TepEMEIEHNH MAaTEPUATLHON TOUKH
Macchl 1 BIOJIb JyTH OKPYXKHOCTH X =cost , y=sint ,— /4 <t <m/4, npoberaemoii 1o X0,y 4acoBoii
CTPEJIKH.

Bapmuanr 2

3amanue 1. Bpluumcaute Maccy MaTepuanbHOM  KpUBOHM, 3aJaHHOM  ypaBHEHUEM

y=Inx,1<x<e, c mioTHOCTHIO p X, y|=x.

a
3ananue 2. BorumcouTs f 2 xdl o napa6one y=x> ot Touku (0; 0) n0 Touku (1; 1).
L

a
3ananue 3. Borauciaursb f (x+y)dx no napa6one y=x>/2 ot touku (0; 0) no Touru (2; 2).
AB

d
2 2 o
3ananue 4. Borumcnurs f X" ydx+y“xdy mo xpuBoit x=t,y=t>,0<t<1, B HalpaBJIcHAH
L

BO3paCTaHH:A I1apaMeTpa.

d
3ajganue 5. Belunciurhb f (x*+y*)dx+(x’=y*)dy 1o xpusoit y=1—41—xVé ot Toukn (0;
AB

0) o Toukwu (2; 0).

Bapuant 3
d

3amanne 1. Beruncauts f(X+y)dl, rne L—( kpuBas, 3aJaHHas ypaBHEHUSIMU
L

x=t,y=t,z=VR*—2¢%,0<t <R/2.
a

3ananue 2. Berauciaurthb f 3 ydl no orpesky npsamoii ot Touxu (0; 0) 1o Touku (1; 3).
L

a
3aganue 3. Beruuciaurs f (X"'y)dX o nomanoit ACB, npoxozsmeii uepe3 Touku A(0; 0),
AB
C(2; 0), B(2; 2).

3anaHue 4. Boruncnuth (x+y)dx+(x—y)dy o KpUBOH

l‘*h_,lj

; T
x=Rcost, y=Rsint,0<t < B (R> 0): B HalIpaBJICHUU BO3pacTaHMs IIapaMmeTpa.

3amanne 5. Berawcnuth paboTy CHITBI ﬁ:{z ,—X,y| Tpu mepeMelleHUH MaTepHaIbHOM
TOYKHM Macchl 1 BJIOJIb KpUBOM X =acost, y=bsint,z=ct,0<t<2n (a,b,c>0), oT Touku A(a, 0, 0)
1o Touku B(a, 0, 21).



Bapmuanr 4

Q
2 . .
3amanne 1. Beraucaurth fy dl, rne L—{ apka nukmouasl X=t—sint, y=1—cost,0<t <2 7.
L

a
3ajganve 2. Beruuciurs f 5 ydl no napa6osie 3 x= y* ot Touku (0; 0) 10 Toukw (3; 3).
L

a
3ananue 3. Beraucnurs f [x+y|dx—xdy no nomanoit ACB, nmpoxoasmeii uepes Touxu A(0;
AB
0), C(2; 0), B(4; 2). .

2 . .
3ananue 4. Berauciaurs f Yy dx+xydy mo xpuoii X=acost,y=bsint,0<t<
L

HaIpPaBJICHUU BO3PACTAaHUS IIapaMeTpa.
3ananue 5. Borumcnuth paboTy CHIIBI ?:{x+ y,2x| npu mepeMemeHnH MaTepHaTbHOM
TOYKH Macchl 1 BIOJIb OKPY)KHOCTH X =acost , y=asint ,0 £t£2n(a>0) , MpoOeraeMoi MPOTHB X0Ja
4aCOBOW CTPEJIKHU.
Bapuant S

(a,b>0), B

NS

a

Bamanne 1. Boruncaurts _[Zdl, roe L—{ KxoHWYeckas BUHTOBasg JIMHUSA
L

x=tcost, y=tsint ,z=t,0<t<1.

a
3aganve 2. Beraucnurs f 6 xdl no mapaGone y=3 x> ot Touku (1; 3) no Toukm (2; 12).
L

]
3aganue 3. Berauciauth f ydx+xdy no nomanoii ACB, npoxonsmeii uepes Touku A(0; 0),
AB

C(2; 0), B(4; 2).

]
Bananue 4. Boraucnuts fydx—xdy mo kpuBoii x=acos’t,y=asin’t,0<t<=(a>0), B

L

HaNpaBJIEHHH BO3PACTAHHMS TTAPAMETPa.

Bajanne 5. Berumcnute paGory cumusl F=[x+y,x] IpH IepeMelcHHH MaTepHaibHOl
TOUKM Macchl | BIOJNL OKpPYXKHOCTH Xx=dacost,y=asint,0<t<2m(a>0), mpoberaemoii TpoTHB
X0J1a 4aCOBOI CTPEJIKH.

Bapuanr 6

Baganne 1. BbMUCINTL Maccy MaTepuanbHOH KpuBoii L, 3a1aHHOM ypaBHEHMAMH
x=e ‘cost,y=e 'sint,z=e ,0<t <In3, U UMEIONIEH TTOCTOSHHYIO IIOTHOCTH Po.

NS

a
3ananue 2. Berauciaurhb f 7 xdl no otpesky npsamoii ot Touku (1; 4) no Toukwu (2; 8).
L

a
3ananue 3. Bpruucnuth f xdy 1o KOHTYpYy TpeyrojbHHKa, OOPa30BAHHOIO IIPAMBIMU
L
y=x,x=2,y=0, 0poXogUMOMY B II0JIOKUTEILHOM HAIIPABJICHUMU.
a
*dx+x’d 7
3ananue 4. Beruucnurs y dx+x-dy o KpUBOH
L
x=a(t—sint), y=a(1—cost),0<t<2m(a>0), B HAPABJICHNN BO3PACTAHHNS MTAPAMETPA.
a

3amanue 5. Beraucauth f xdx — ydy no nomanoit ACB, npoxonasmeii uepes Touku A(0; 0),

C(1; 0), B(1; 2). "

KpaTlcoe OIMHMCAHUE U PEIrJIAMEHT BBINNOJHCHUSA
KOHTpOJII)HaSI pa60Ta BBITIOJTHACTCA HA MPAKTHYCCKOM 3aHATUH ITOCIIC U3YUYCHHA MOAYJIA
((KpHBOJ'IHHCﬁHLIC HHTCTPAJIbD> U CAACTCA IIPCIIOAaBaTCIIIO.



Kpurtepun onenku:

- IpaBUJIbHOE BBITIOJHEHUE HEe MeHee 90% paboTsl - 18 Oanos;
- mpaBwibHOE BbImosHeHue 70-89% paboTsr - 14-17 Ganos;

- IpaBUIIbHOE BBITIOJHEHUE 50-69% paboTs! - 9-13 Gannos;

- IpaBWJIbHOE BhINONIHEHHE MeHee 50% paboTs - 0-8 Oanios.

7.2.3. KouTpoabpHas padora Ne2 no teme «CkajJsipHbIe U BEKTOPHBIE MOJIS»

71 20 cpeocmea)

(nau.

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

Bapmnanr 1

3aganue 1. BBIMMCIUTL NPOM3BOAHYIO CKANSPHOTO IONSA y= X + y2 B Touke M (1;1) o
HAIABJICHMIO BekTopa [={—1;1].

3aganve 2. BBUMCIUTH TPaJMEHT CKAISAPHOTO TOJIA u=(x—1)( y—2)(z—3) B TOYKE

M(2;3;4).

3ananue 3. Boruucnuts JTUBEPTEeHITUIO BEKTOPHOT'O T0JIst
a=(x—ylly—zli+ly—zllz—x|j+(z=x)(x= y) k.

3ananue 4. BEIYHCINT POTOP BEKTOPHOTO TIONs d Z%hé }+; k.

3anauue 5. Jlokasatb paBerctso gradf (u|=f*(u) gradu.

Bapuanr 2

3ananve 1. Boramciums NpousBOAHYO CKATAPHOTO MOJSA y=3xy’z° B Touke M (0;1;2) mo
HAIpaBJICHMIO BekTOpa [={2; 4;0].

3ajanue 2. BIYMCIIUT MPaUEHT CKAIISPHOTO HOJIS u= X" —3 yz B Touke M —1;0;2].

3ananue 3. Boruncnutsb JTUBEPTEHIUIO BEKTOPHOTO oJIst
d=|y*+2 (x+y)i+| 224X [y +2) j+(x*+ y?) (z+x) k.

3ananue 4. BLI4UCINTH POTOP BEKTOPHOTO MOMA 4= yz i+2X | + XV k.
3ajganue 5. Jlokasath paBeHcTBO gradf lu,vi= % gradu+% gradv .

Bapuanr 3

Bamanue 1. BhlUMCINT HPOM3BOAHYIO CKamspHOro moms y=e* * B Touke M(2;3) mo
HanpaseHmio Bektopa [={1;0].

3amanne 2. BEIYUCTUTD TPAJHEHT CKAIISIPHOTO TTOJIS U =Sin (xy)“I B Touke M (—2;1).

3ananue 3. Beruucnurs JIUBEPTEHIIUIO BEKTOPHOT'O 101
a=lx> 2|y —zli+ly*+ 2%z = x)j+(22+x%) (x— y k.

3amanue 4. Beraucauts poTop BEKTOpHOro mons d= y*z° i+2xy z°j+3 x y*2°k.

3amanue 5. Jlokasats paBeHctBo grad (u+v|=gradu+gradv.

Bapuanr 4

X
3ananue 1. BbluMCINTH NPOU3BOJHYIO CKAISIPHOTO MOJIS Uzy B Touke M(2;2) mo

HAIPABJICHMIO BekTopa [={—3;1].
d
X
3ananue 2. BBIYMCIUTD TPaiMeHT CKAJSIPHOTO MOJIS U :7)/ B Touke M (1;—1;2).

3amanue 3. BEIUHCINTS AMBEPreHIMIO BeKTOpHOTo moyst d=f,( y, z)f+f2(x , z)}'+f3(x, y) k.

3ananue 4. BBUICIHTS POTOP BEKTOPHOTO TONs d=yzi+z(x+2y)j+y(x+y)k.

_ vgradu—ugradv
3ananue 5. Jloka3aTs paBeHCTBO I ad(ulv|= 2 .
v




Bapuanr S
3amanye 1. BEIUMCINTD MPOM3BOIHYIO CKaIsApHOTo mons u=cos (2yz) B Touke M(0;1;4)
II0 HaNpaBJICHHIO BekTopa [={—1;4;8].
2
3ananue 2. BerYuciIuTh MOYJb TPaIME€HTa CKAJIIPHOTO MOJIS U= XV g Touke M (2; 4.

3ananue 3. BRIYUCIUTD TUBEPICHIIMIO BEKTOPHOTO OIS d =[x+ yli + y+ z) j+(z+x)k.
~_y~ 1>
3aganue 4. BIYUCIUTD pOTOP BEKTOPHOTO MoJisg =7 ] — X k.
X
3amanue 5. Jlokasats paBeHcTBO &|u¢|=(¢,gradu), rae ¢ — & HOCTOSHHBIH BEKTOP.
Bapuanr 6
3ananue 1. BBIACHUTH, B KAKMX TOYKAX IPAJMEHT CKAISPHOTO TONA u=Xx+y —2xy PaBEH
HYJIIO.

X
3amanue 2. BHUMCINTH NPOM3BOHYIO CKaIsApHOro moms U=— B Touke M (3;1) mo
y
HAIpAaBIIEHUIO BekTopa [={—2; 4].
3aganue 3. BeIYUCIUTh TUBEPTEHIINIO BEKTOPHOTO TOJIS d :(xy) i+ yz) j+(zx)k.
-~y 1=
3ananue 4. BblUucauTh poTop BEKTOPHOIO Mot 4 =751~ ;J .
X

-

3ananue 5. Jloka3aTh paBEeHCTBO (, (a+ b) =La+ib.

KpaTkoe OlMMCAaHHUE U PEITTAMEHT BBINOJTHCHUSA
KOHTpOJ'IBHaH pa60Ta BBITIOJIHACTCA HAa IMPAKTHYCCKOM 3aHATUH IIOCJIC HM3YUYCHHA MOAYJIA
((CKaJISIprIG N BCKTOPHBIC MOJIA» U CAACTCA IMPETIOAaBaTCIIIO.

Kputepun onenku:

- IpaBWJIbHOE BhINONHEHKE He MeHee 90% paboThl - 14 Gamnos;
- mpaBwiIbHOE BhIMoHeHNE 70-89% paboTh! - 11-13 6amios;

- mpaBuiIbHOE BhINoNHEeHUEe 50-69% pabotel - 7-10 6aos;

- IpaBUJIbHOE BBITIOJIHEHNE MeHee 50% paboTsl - 0-6 6amios.

7.2.4. KoutpoJjbHas padora Ne3 no reme «Psinbl U uHTErpajabl Oypne»

(nau. 4 0 cpedcmea)

Tunosoii(bie) npumep(bl) 3axaHus(Mil)

BapuanT 1

3ananue 1. 3anucath TpuroHomeTpuueckuii psjg Oypbe 1is GyHkuuu f|x|=x’ Ha oTpeske
[—1,1]. B Kakux TOYKax OTpe3Ka OH CXOIUTCA K JaHHOH QyHKIMHU?

3ananue 2. 3anucaTh TpuroHomerpuueckuit psg @ypoee mia Gynkumn

—1,x<0
flx|=10,x=0 na otpeske [—1,1]. B kakux Toukax OTpe3Ka OH CXOAUTCS
1,x>0

K TaHHOU QpyHKUMuU?

3amanue 3. BpluumcnuTe cymMMy TpuUroHoMmerpuueckoro psaga  dDypbe  dyHKIUU
flx|=x+2,—1<x<1, B TouKe x=0.

3amanne 4. Halitu ipsimoe u oOpatHoe npeoOpazoBanus Oypwe aisa GyHKIHIN
—|6xV,Vxv<l
flx|= .
0,vxVviél



Bapmuanr 2
o \ ]}
3amanue 1. 3anumcats TpuroHomerpuueckuit psm ®ypee mua Gyskuum f(x|=x—1" nHa
otpeske [—2,2]. B kakuX TOUKax OTpe3Ka OH CXOJUTCS K JAHHOH (yHKIIMHU?
. x)= %X >0
Bamganue 2. 3amucath TpUrOHOMeTpHueckuii psx Dypbe ams Gyakipn f|X|= 0 x<o M@
oTpeske [—7T, 7). B Kakux TouKax OTpe3Ka OH CXOAMTCA K JAaHHOM (yHKImn?
3aganve 3. BelumcauTeh cyMMy TpuroHomerpuueckoro psga  ®dypee  (pyHKIMH
f(x):5x2,—2 <x<2,BTOUuKe Xx=1,
3anmanue 4. Haiitu npsimoe 1 oOpaTtHOe rpeodpazoBanust Oypbe At GyHKIUU
_lx,vxv<il
flx|= -
0,vxviél

Bapuant 3

Bananue 1. 3anucarh Tpuromomerpuueckuii psax dypee mis Gpyukuu f|x|=xcos(2x) na
otpeske [—1T, 7). B Kakux TOYKax oTpe3ka OH CXOAUTCS K JAHHON (yHKIHU?
_11,x=0

Sajanne 2. 3ammcath TpHroHOMeTpHueckuii psx ®ypse ams dymkmam f(X )= 0 x<0 !

a

OTpe3Ke [—2 ,2 } B kakux Toukax OoTpe3ka OH CXOJUTCS K JaHHOW (DYHKIHH?
3aganue 3. BEIYUCTUTH CyMMy TpUrOHOMETpHUYecKoro psia @ypbe pyHKIUN

f(ix): —2,x€[-1,0] B Touke x=—1.

1,x €d
3ananue 4. Haiitu npsimoe u o6paTtHoe npeodpazoBanus Oypbe A GyHKIUU
1,xei
flx|={ —1,xet
0,x=0uu|x|>1
Bapuanr 4

Bamanue 1. 3ammcats Tpuronomerpuaeckuii psax Oypoe wis Gyuxmun f|x|=(3x+1|sinx Ha
otpeske [—3,3]. B kakux Toukax oTpe3Ka OH CXOIMTCS K JAHHOM (yHKIUN?
3ananue 2. 3anucaTh TpuroHomerpuieckuit psg Oypoe g GyHkumn

( )_ 2,x>0 .
flx|= _{ x<p Ha OTpeske [—2 ,2}. B kakux Toukax OTpe3Ka OH CXOAUTCA K IHaHHOMN
byHKIUN?
3aganue 3. BeIlUUCIUTh CyMMy TpUroHOMeTpHrueckoro psiia @ypbe GyHKINN
3X,X€
X|= ’ =
flx| 0,xe[-30] B Touke X=0.
3ananue 4. Haittu npsimoe u oGpatHoe npeoOpazoBanust Oypobe st pyHKInN
2,xe€(0,1
flx=| 2x€lo1) -
0,x<0umux>1
Bapuanr S

3ananue 1. 3anucarh TpuroHoMeTpuueckuit pajg dypre s Gynkimu f|x|=x’ Ha oTpeske
[—1,1]. B Kakux TOYKax OTPE3Ka OH CXOMMTC K JaHHOU QyHKIHK?

Baganne 2. 3ammcath TpuroHOMeTpuueckuil pax dypee a1 dyskmmm f(x|=(x Vi Ha
otpeske [—1,1]. B kakux To4kax oTpe3ka OH CXOAUTCS K JAHHOH (yHKIIHU?

3aganue 3. BeIlUMCIUTh CyMMy TpUroHOMeTpHrueckoro psia @ypbe GyHKINN

flx|=[x],—2<x<2, B TOUKE X=2.

3ananue 4. Haittu npsimoe u oOpatHoe npeoOpazoBanust Oypobe st pyHKInN



-3,xe[—1,0
flx|= =1.0]

0,x<—1luaux>0

Bapuanr 6

3ananue 1. 3anucath TpuroHomeTpuueckuii psn dypre s dynkiuu f|x|=3 x* Ha oTpeske
|—2,2]. B kaKux TouKax OTpe3Ka OH CXOXUTCS K JAHHOH (yHKIHI?

" x,x<0

3aganne 2. 3anmcaTh TpHUroHOMeTpuueckuil psax ®ypee ans dyskumm [ x|= 1 x>0 M@

OTpE3Ke |—2,2]. B kakux Toukax OTpe3Ka OH CXOJAUTCS K JaHHON (QyHKIUH?

3ananue 3. Beaucautb cymMmmy TpUroHoMeTpuyeckoro psaga ®ypbe pyHkuuu

2
f(x)z X ,XE [0.’1] B Touke Xx=0.

3,X€E ¢
3ananue 4. Haiitu npsimoe u oOpaTtHOe npeodpazoBanust Oypbe A GyHKIUU
3,xe€[0,1]
f (X): —-2,X€é

0,x<0umux>2

Kpartkoe onucanue U perjiaMeHT BbIIIOJTHEHUA
KontposnbHas paOoTa BBINONHSAETCS HAa MPAKTUYECKOM 3aHATHM IOCIE U3YyYEHHS MOJYJIs
«Psnpl v nHTErpansr @ypee» U caercs NpenoaaBaTelio.

Kpurepun onenku:

- IpaBUJIbHOE BBINIOJIHEHUE HEe MeHee 90% paboTsl - 18 Oanos;
- mpaBwibHOE BbIMosiHeHue 70-89% paboTsr - 14-17 Ganos;

- mpaBuUiIbHOE BhIOJIHEHUE 50-69% paboTs! - 9-13 Gannos;

- IpaBWJIbHOE BhINOIHEHHE MeHee 50% paboTsl - 0-8 Oanios.

7.2.5. TecT UTOrOBBIii 11O KYPCY «JIoNOJTHUTEIbHbIE IJIABbI AHAJIN3a»

(Haumenosanue oyeHouHo20 cpedcmea)

TunoBoii(bie) npuMep(bl) 3agaHusA (1)

Moayas I. KpaTHble HHTErpaJisl
Tema 1.1. J[BoliHBIE HHTETPAJIBI

u]
1. Beruucnenue unrerpana ﬂ flx ,y] dxdy , rne G—{ obnacts, OrpaHMYCHHAs JTUHUIMHU
G

y=e", y=0,x=—1,x=1, CBOAUTCS K BEIYUCIICHUIO

O JIBYX ITOBTOPHBIX MHTETPAJIOB HE3AaBUCHUMO OT TOTO, 110 KAaKOH MepEMEHHOM IMTPOU3BOUTCS
BHCIITHCC HHTeTpHpOBaHHe

(o] ABYX HOBTOpHI)IX HHTeraJIOB, CCJIX BHCIIIHCC I/IHTCFpI/IpOBaHI/IC HpOI/I?:BOI[I/ITCSI 10 X, 1 OAHOI'O
MOBTOPHOTO MHTETpaja, €CJIM BHEITHEE HHTETPUPOBAHUE TPOU3BOIUTCS 110 Y

O OJIHOTO MTOBTOPHOI'O MHTETrPpaia HE3aBUCHMO OT TOTO, IO KaKOH IMePEMEHHON IPOU3BOIUTCS
BHCIITHCC HHTeTpHpOBaHHe

(o] ABYX HOBTOpHI)IX HHTeraJIOB, CCJIX BHCIIIHCC I/IHTCFpI/IpOBaHI/IC HpOI/I?:BOI[I/ITCSI 110 y, " OJHOTO
MMOBTOPHOT'O MHTETpaa, €CIIM BHEITHEE HHTEIPUPOBAHKUE TPOU3BOIUTCS 110 X



O O O O

O 0 0 O

]

2 .
Hurerpan f (X"' y )dxdy , rie G — 600nacTb, OrpaHU4YEHHAst KPUBBIMU Y =X U y= X’ paBeH
G

1/7
1/6
2/21
5/42

CHpaBCZ[J'II/IBO paBCHCTBO
V2x [1-V1-y

fdx J flxyldy= fdy flx,yldxs [ flx,yldx +fdyffxy

J2x—x2 I Y2 1+/1-y* i y12

fdx f f[x,y)dyZ_fdy f flx,y|dx+ f flx,yldx +fdyff(x,y]dx
RN e V12

1+ 1-y? |

X, y|dx+ f flx,yldx|+[dy [ flx,yldx

1+ 1 _y ] 1 _yZ/Z

V2x 1 1+x1 y

fdx f f[x,y)dy:fdy f flx,yldx+ f fxydx+fdyffxy

V2x—x U L1y Y12

Ecnu B unTerpane ﬂ flx,yldxdy, rne G—¢ KPYT, OTPaHUYEHHBIN OKPYKHOCTBIO X+ y =2 x,
G

TIepeiiTH K MOJSAPHBIM KOOPAHHATAM p, @), To o6mact G GyneT COOTBETCTBOBATH 06IACTH g,
3ajjaBaeMasi HepaBeHCTBaMHU

Tné(pSE,OSpSCOS(p

WnTerpan ﬂ X’ y*dxdy, rne G= ( Ak 13x2+y234},paBeH

21n/4
211/5
217/8
2171/2

Tema 1.2. TpoiiHble UHTETpaIIBI

SIKoGHMaH 1epexosa OT NPSAMOYTOJIbHBIX KOOPAMHAT (X, Y, Z) K IMINHAPHYECKUAM
KoopauHaTaM (p,®, z) paBeH

p
p/2

2

p



0O 0 O O

0O 0 0O O

10.

o O O O

p’l2

Tlepexos OT MPSMOYTOJIBHEIX KOOPAMHAT (X,Y,Z) K ceprudecknm koopauHatam (r,0,¢)
OCYIIECTBIIICTCS C TIOMOIIBIO (hopMyI
x=rzsin29cosz(p,y=r2sinz951n2¢,2=rzcosze,Osr<+00,0£9£n,0£(p<2n
x=rsinfcos@,y=rsinfsing,z=rcos0,0<r<+00,0<0<m,0<p<2m

x=r’sinfcosg, y=r’sinOsing,z=r"cosf,0<r<+0,0<0<m,0< <271

x=rsin’0cos’ @, y=rsin’0sin’ @, z=rcos’0,0<r<+o0,0<0<1,0< <271

HpI/I BBIYUCIICHUH MOMCHTA MHEPUHHU TCJIa OTHOCHUTCIIBHO Ha4Yajla KOOpAWHAT WCIIOJIB3YIOTCA
CTaTUYCCKHUE MOMCHTEI TE€JIa OTHOCUTCIIbHO KOOPANHATHBIX IUIOCKOCTEH

KOOpAWHATHI ICHTPA TAXKCCTHU TECJIa

MOMCHTBI HHEPIHHU TCJIa OTHOCHUTCIBHO KOOPAWHATHBIX IUIOCKOCTEH

MOMCHTBI HHEPIHHU TCJIa OTHOCHUTCIBHO oceit KOoOpauHaT

] 2 2 2
, X z
Ecnn I= fﬂ f X, Y,z ) dxdydz, tne T —( obnacrs, OrpaHMYCHHAas SIIUIICOMIOM —2+#+—2=

T a
1, TO cnpaBeIMBO PABEHCTBO

2

%\‘317"— 1 fl—x——y—
a | & c\" & b
I:fdx f dy f f(x,y,z)dz
- — \“1 X_z — ““‘l_x_'_ﬁ
b “‘ a R
I=fdx f dy f f(x,y,z)dz
| a \J a b
I=fdx f dy f f(x,y,z)dz
e R s
a b\a““kzﬁi %“3172;7{72
I=fdx f dy f f(x,y,z)dz
I A _—1;“‘17’(—;%2
y cl @ b

u]
Wurerpan fﬂ (X"'y +Z)dXdde, rae T —¢ obnacTh, OrpaHUMYCHHAS TOBEPXHOCTIMHU
T

x+y+z=1,x=0,y=0,z=0, paseHn
1/4

1/8

1/6

1/10

Mopyas II. KpuBonHeiinble HHTErpabl
Tema 2.1. KpuBoJIMHEHBIE UHTErPAJIBI IEPBOTO POJIA



11.

QOOQ

—
[98)

QQQOn

O O O O

15.

1
Ecnu kpuBast L 3a1ana B ONMSPHBIX KOOPAMHATAX ypaBHEHUEM I' =T ((P) S O1SQSQ,,T ((,0)
HEIpepbIBHA HA {fpl, (Pz} S(x,y) HEenpepbIBHA BJOJIb KpUBOH L, TO cymiecTByeT
KPUBOJIMHENHBIN MHTETPaIl IEPBOTO poja ot GyHKUMH f (X, y ) 110 KpuBoi L, 0603HaYaeMBbIH

d
f flx,yldl, y CIIPaBEUIMBO PABEHCTBO
L

=~ Sy [

f(x,y)dl=qf flrlglcosg,rlo)sing|\(rlg|f+r(o]} dp

f(x,y)dl=T f[r*(9)cosp,r*(g|sing|\(r (o) +/rlp]} do

S S [

f(x,y)dl:f flrlolcosg,rlo|sing|virlplv+irtelvidpl

= Sy [

f(x,y)dIZf f(rz((p)cosq),r2((p)sin(p)\/(’,r((p)v+ér"((p)\/(Ld(p(',

KpuBonuHeHbIM HHTETpa MEPBOTro poa 00IaiaeT CIeayIOMMMA CBOMCTBAMH:
MIPU U3MEHECHHUH HAMpPaBJICHUS 00X0/1a KpUBOW MHTErPal U3MEHSIET 3HAK
JIMHEWHOCTD

aIIUTUBHOCTD

MO/yJIb MHTErpaJia HE IPEBOCXOAUT UHTErPAJIA OT MOYJIS

[Tpu BEIYUCIIEHNH CTATHYECKIX MOMEHTOB IJIOCKOW KPUBOM OTHOCUTENBHO oceir Ox u Oy
HCIIOJIB3YIOTCS

Macca KpuBOu

IUIOTHOCTb KPUBOH

MOMEHTbI HHEPLIUHA KPUBOW OTHOCUTEIIBHO KOOPIMHATHBIX OCEH
pacCTOsIHUSA OT TOYEK KPUBOU 1O KOOPAMHATHBIX OCEU

4/3 4/3)

a
Hnrerpan | [x*°+y*"|dl, rxe L—é actpouna x=acos’t, y=asin’t,0<t<2m, paBeH
L

713
3a

713
4a

713
2a

713
6a

Macca MaTepHaIbHOI KpHBOIL, 3a1aHHOI ypaBHernem Y =[x ,1<x<e, ¢ mrorHoCTHIO
_ 2
P(X,Y)—X paBHa

Zl1+e =212

%((1+e2)3/2+2 \/E)
l((1+e2)3/2+2 \/E)

2



16.

QOQQQO3s

_.
x>

19.

0O 0 0 O

%((1+e2)3/2—2\/§)

Tema 2.2. KpuBoJIMHEHBIE HHTETPaJIbl BTOPOTO poja

Eciu kpusast AB 3agaHa ypaBaeHueM y= y|x|,a<x<b, u mMeeT KyCO4HO-HEIPEPHIBHYO
npou3BoaHYI0, a dyHkimK P(x, y) u Q(X, y) KycouHO-HEIpepBIBHbI BIOIb KpHBOit AB, TO
a

CYLIECTBYET OOIIUI KPUBOJIMHENHBIN HHTErPAl BTOPOTO poaa J. P(x,y|dx+Qlx,y|dy u
AB

CIIPpaBCAJIMBO PABCHCTBO

- b

f P(X»}’)dx"‘Q(X,y,)dy:f $6)dx
b

P(x,yldx+Qlx, yldy= [ ¢)dx

b
P(x,y)dx+Q[x,y)dy:f<l(',)dx

g0 g0 g —LC &

b
P(x,y)dx+Q[x,y)dy=f(L(',)dx

KpuBonuHeitHbIe HHTETpaJIBI BTOPOTO pojia 00IagaroT CISAYIONIMMI CBOHCTBAMHU:
JIMHEHHOCTD

aJITUTUBHOCTD

MO/TyJIb MHTErpajia HE MPEBOCXOAUT UHTErPAJIa OT MOTYJIS

IIprU U3SMCHCHWU HAITPAaBJICHUA 06x0z1a KpI/IBOfI 3HaK MHTCrpaia U3MCHACTCA Ha
HpOTHBOHOJ’IO)KHBIﬁ

PaGora cusl F(x,y|=P|x, yli+Q (x, y)} IIpY [IEPEMEILIEHUN MaTepUaIbHOM TOUKH Macchl |
u3 Touku A B Touky B Brons kpuBoit AB paBHa

a
f P’(x, y|dx+Q’(x, y|dy

AB

|P(x,y)‘dx+Z,Q(x,y)vdy

P(x,y)dx+Q(x,y|dy

gzb;c %%D g-_;g

\/|P(x,y)‘dx+\/(LQ(x,y)\/(;dy&

o
2 . .
Hurerpan f x“dx+ xydy mo KpUBOM X =cost, y=sint,0<t< n/2,B HarpaBJIeHUH
AB

BO3pacTaHMs apaMeTpa paBeH



20.

21.

23.

24.

0O 0 0O O

]

HNurerpan f (x+y)dx no oTpesky npsimoit ot Touku (0; 0) 10 Toukw (2; 2) paBeH
AB

N B N

Mopyas I11. Paabl u uaTerpaansl @ypbe
Tewma 3.1. Psaget dypoe

[IpuMepoM OPTOHOPMHUPOBAHHOM CHCTEMBI B IIPOCTPAHCTBE BCEX KyCOYHO-HEMPEPHIBHBIX Ha
orpeske [— 7, 7| GyHKIMI SBISETCA TPUTOHOMETPUYECKas CHCTEMA

1 cosx sinx  coslnx) sin|nx|
VG;, NG; 5 VG% sy ¢7{ ’ JII yeee
1 cosx sinx cos(nx| sin|nx|

2 e Arn T Ar T
Vi Wmcosx,Vrsinx,...,\mcos (nx),vmsin (nx),...

1 cosx sinx cos [nx| sin|nx|

W ovn oV’ 2Vn T 2n

Psanom @ypbe sneMenTa [ 10 OPTOHOPMHUPOBAHHON CHCTEME | ) |4~ HA3BIBAETCA P BUIA

fkwk’r'ue fi=(f, l/’k)
f Yo 1€ [ =(f, )

fk‘/fk’ e f,=4(f, ) Vi

Ms M TTMs M

f‘//k’rﬂe fi= \/"(f Wk)\/‘)"

=~
1l

JI1st TIPOU3BOJILHOTO HIeMenTa [, JIF0G0H OPTOHOPMHUPOBAHHOM CUCTEMBI { ) |1~ JAHHOTO
€BKJIM0BA IPOCTPAHCTBA U JIFOOOTO HOMEpA N CIpaBeUIUBO TOXIeCcTBO beccens:

N . 2 <
oV fan—fveslIfif =2
k=1 k=1
N . 2 %
VI fve=lf+ X f
k=1 =1
N . 2 %
oV fn—fve=lff -2
k=1 k=1
N . 2 N
oV fan—fve=lIflf+ 2 f
k=1 k=1
Tpuronomerpudeckuii psig Oypbe dyuxuuu f|x)=|3x+1)sinx na orpeske [—3,3]
COJICP’KUT CUHYCHI U HE COJEPIKUT KOCUHYCOB

COACPKUT KOCUHYChI U HE COACPKUT CUHYCOB
COACPKUT KaK CUHYCEI, TaK 1 KOCUHYCBI



25.

O 0 O O

26.

27.

28.

QooQosv

Tpuronomerpuueckuii psn @ypse pynkuu f |x|=x> Ha orpeske [—1,1] cxomutes k fx|
BO BCeX TOYKax oTpeska [—1,1]

BCIOMly Ha oTpeske [—1,1] 3a MCKIFOYEeHHEM IBYX TOYEK

BCIOAy Ha oTpeske [—1,1] 3a HCKIIIOUEeHNEM OHOM TOYKH

BCIOMy Ha oTpeske [—1,1] 3a MCKIIFOYeHHnEM TPEX TOUYEK

Tewma 3.2. UnTerpanst Oypbe

Ecmu f(x) € L,(—00,0), To st m060ii Toukn y € (—00,00) cymecTByeT HecoOGCTBEHHBIN
MHTETPaJl, Ha3bIBAEMBIH 06pa3oM (1 peobpasosannem) Dypbe GyHkun f(Xx) 1
ompe/enseMblii PaBEHCTBOM

Flyl=J ™ flx]dx

flyl= ji eV f(x)vdx

—o00

f(y)=_f ™ f(x|dx

f[y):f eV x|V dx

—00

Iycts (x) S Ll(— o, 00). Torna GpyHKIMSA f( y), SBJIsFOIascs oopazom Pypee GyHKmH f (x)
, HETIpepbIBHA TI0 y B KAXKJIOM TOYKE OECKOHEYHOU MPSIMOM U YIOBIETBOPSIET YCIOBHUIO

lim |fly||=1/2
LyV o o

lim |f(y]|=1
tYyV -

lim |f(y)|:+oo

LyV o0

lim |f(y||=0

LYV - oo
O6patHbIM IpeobpazoBanuemM Oypse GyHKIHH f (X) Ha3pIBacTCS HHTErpaN
©
1 sy . B . .
o f (etéixy f(y))dy,{ MOHMMaeMblil B CMBICIIC TIIABHOTO 3HAYCHHS
T —o0

1
27

1
2m

00
f 4 & ( TOHUMAaEMBIN B CMBICJIE TJIABHOI'O 3HAYEHUS

—00

f 4 & ( TOHUMAaEeMBIN B CMBICJIE TJIABHOI'O 3HAYECHUS

—00

00
1 s . N
o f (ett—ixyf(y))dy,( MOHNMaEMBIil B CMBICIIC TJIABHOTO 3HAYCHUS
T[ —o0

CripaBesIUBBl yTBEP)KICHUS

o6pa3 dypbe uéTHON HYHKIINH SBISICTCS YETHON (QYHKIMEH
o0pa3 dypbe uéTHOM HYHKIIMH SBISIETCS HEUETHON (DYHKIHEH
o0pa3 @ypbe HeUETHON QYHKIUH SIBIISIETCS HEUETHON QyHKIMEH
00pa3 Dypbe Heu€THON PYHKINU SABIACTCS YETHON PyHKIIMEH



30.

31.

32.

33.

34.

<
[IpeobpazoBanne Oypbe GHyHKITUN f( x|= 1,vxv<l

=10 vy AMeeT B
2

n sSmy o xo

flyl= 4
1,y=0

u Oy =0

flyl= Y
1,y=0
2 siny

A Rz

flyl= Y
2,y=0
2 cosy

u v#0

flyl= Y
2,y=0

Mopayas IV. Ckajasipable M BeKTOPHbIE NOJS
Tema 4.1. OCHOBHBIE IOHATHUSA TEOPUH T10JIS

Iycts B o6mactu G 3amano BekTopHOE mone d| M |. Kpusble, B Kax10ii Touke M KOTOPBIX
BekTOp d| M | HaIpaB/eH MO KacaTe/IbHOI K KPUBOM, Ha3bIBAKOTCH ...

Hycts u(M|—{ cxkanspuoe none B oonacti G; [ —(, (pUKCHPOBAHHBIH BekTOp; M —(
¢ukcupoBaHHas Touka B G; M‘ —(, IpOU3BOJbHAs TOUKA B G, OTIMYHAS OT M M Takas, 4To

" i i . b o
MML’\/() l, MM - BCIIMYMHA HAIIPABJICHHOI'O OTPE3Ka, HAYIICTO OT M K Ml . HpOI/ISBOI[HOI/I
CKaJIAPHOTIO IOJIA U(M] B Touke M 1o HaIlpaBJICHUIO BEKTOpPaA | Ha3BIBACTCS YHCIIO

u[M|—u(M")
lim ——
M- M MM

. ulM|-u(M’)
li ; Az
m-m MM

lim ulM )—uL(M)
Mo M M

lim ulM|—u(M]|

Mo M (-)MM(J\M,

Eciu B 061acti G BekTOpHOE Mole d| M | MOXKHO MPEeaCTaBUTh KaK IPAJAeHT HEKOTOPOTO
CKQJISIPHOTO MOJIsA U | M|, To ects d=gradu, to none d|M | HaseBaercs . ..

JluBepreHiuel BEKTOPHOTO OIS d = P (x, v,z i'+Q | x Vs z) j’+R (x Y, z)lz Ha3bIBACTCS
CKaJsipHast QyHKIUS

;G=0R,0Q, 0P
0x 0y 0z
.4=2P,0Q 3R
0x 0y 0z
:3-0Q, 0P 3R
0x 0y 0z
L5-0Q 3R 0Q

0x 0y 0z



35.

0O O O O

36.

O O O O

37.

38.

o I Y
' O 0 0 O

oooog

PotopoM (BHXpeM) BekTopHOTo onst d=P|x, y,z]i+Qlx,y,z|j+R(x,y, z)k nassisaercs
BEKTOP-(DYHKITUS

rota=|Q,—R,|i+[R,—P,|j+(P,~Q,)k
rota=(Q,~R,|i+P,~R,|j+(P,~Q,)k
rota=(R,—Q,|i+R,—P,|j+(Q,—P, )k
rota=(R,—Q,|i+(P,—R,|j+(Q,—P,)k

Tema 4.2. Beluncienue nporu3BoJHON 110 HANIPABJICHUIO U IPATUEHTA

a
X
I'pagueHnT ckanspHOro noss u =7y B TOuke M (1 ;—1; 2) paBeH

(-1/2;1/2;-1/4}
(1/2;-1/2;-1/4}
(1/2;-1/2;1/4}
(-1/2;1/2;1/4}

ITpou3BoaHAs CKAJIIPHOTO TIOJIs U =COS (2yz) B Touke M(0;1;4) no HAIPaBJIEHUIO BEKTOPA
I={—1;4;8] pasua
48sin 8
9
—48sin 8
9
9sin8
48
—9sin8
48

2

X—y
2

Monyinb rpagueHTa CKaJIIpHOIO MO U= B Touke M (2;4) pasen

V65/2
V65/4
V6312
V63/4

['PaMenT CKAISPHOTO MOJIS y =X+ y°— 2 Xy PAaBEH HYJIIO B TOYKaxX
(I-1)

(-1;-1)

(2:2)

(-2;2)

I’palMenT CKaIAPHOTO MOJS =X+ y°+2z°—3 Xxyz NepneHauKy/siper ocu Oz B TOUKax
(-1;1;1)

(1;-1;1)

(1;1;1)

(-1;-1;1)
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0O 0 0O

42.

0O 0 O O

43.

o O O O

44.

O O O O

45.

o O O O

46.

o O O O

47.

Tema 4.3. BeruncneHnue quBepreHiuu

Jseprenums Bextopaoro mois d=|x%+ y2|ly —z]i+|y?+2%|[z—x)j+(2%+x%) (x—y )k pasna

0
2(x+y+z)
2

X+y+z

Jluseprenmus Bextoproro momst d=f,(y,z)i+f,(x, z)j+f3(x,y)§ paBHa

()
0

(),
(F),+(f2)+(f5),

- X1, Yx
JluBepreHuyst BEKTOpHOTO ot d = Z—zl "';J B Touke |1;2;1) paBHa

JIMBEpreHIHs BEKTOPHOTO moust d=e*****i— 7°k B Touke [0;2;4) paBHa
e®+48
e®—48
e’+84
e®—84

JluBepreHIus BEKTOPHOTO TOMs G =|cosx | i+ (siny)}'+(cosz)7< B TouKe 71;0; 7| paBHa
0
-1
1
2

Tewma 4.4. Beruncnenue poropa

POTOp BEKTOPHOTO MoNst 4= yz i+z(x+2 y) j+y(x+y)k pasen
0

Zyi'

yio

(x+ylk

Potop BexTopHOTO Mosst 4=

-1+ 2y~
—ZJ+—3k
X



48.

o O O O

49.

O O O O

50.

—1- 2y=>
-2
X X
1- 2y~
=5k
X X
1- 2ys»
_ZJ+_3k
X X
Potop BexTopHOroO noss a=
x]

0

k

2i

Potop BekTopHOTO Mo d=

Y

14K
97727

+£i{>
27

9

» 1=
Lzl—_J paBeH
X X

- 1=

X

L2]‘;" B Touke (3;1;8) paBen



7.3. OneHo4YHble CpeAcTBA VIS NMPOMEKYTOYHOH ATTeCTALlMM IO MTOraM OCBOCHMA

AUCHUITIIMHBI

7.3.1. Bonnpocbl K NIPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne i/m

BOl'[pOCLI K 3a4€Ty

OnpeneneHue ABOWHOTO nHTErpana. Kimaccel MHTErpupyeMbix QyHKIUH.

(CBOICTBA IBOMHBIX HHTETPAJIOB.

Brraucienue I[BOﬁHLIX HHTCI'PAJIOB C NOMOIIBIO ITIOBTOPHOI'O HHTCTPUPOBAHMAL.

3ameHa IICPEMCHHLIX B JBOMHOM HHTCTpAJIC.

Brrancnenne )IBOﬁHOFO HHTCIpajia C MIOMOIIBIO IOJIAPHBIX KOOPAHWHAT.

['coMeTprYeCKUEe MPUIIOKEHUS JBONHBIX HHTEIPAJIOB.

(Duznudeckue TIPUJIOKCHHA JIBOMHBIX HHTCTPAJIOB.

Onpenenenre TpoitHoro naTerpaia. Kimaccsl uHTErpupyeMbIx QyHKIHHI.

(CBOICTBA TPOIHBIX MHTEIPAJIOB.

Brraucnexnue TpOfIHBIX HHTCTPAJIOB C ITIOMOIIBIO IOBTOPHOT'O MHTCI'PHPOBAHUS].

3amMeHa NepeMEeHHbBIX B TPOMHOM MHTErpase.

Brraucienue TpOﬁHBIX HWHTCI'PAJIOB C NOMOIIBIO NUJIMHAPUYCCKUX KOOpAUHAT.

Brraucinenue TpOfIHBIX HHTCTPAJIOB C IIOMOIILIO C(I)CPI/IIIGCKI/IX KOOpAMWHAT.

Brraucienne 00bEMOB C TOMOITBIO TPOMHBIX HHTETPAJIOB.

(Du3HyecKre NPUII0KEHNS] TPONHBIX HHTEIPAJIOB.

= 1o IS 1 1] 1o 1= =0 [==] BT Eo) (W) B3] (OS] | S B

OnpeneneHre KPUBOJIMHEHHOTO HHTErpasia MepBoro pojia AJis Cydast I0CKOW KPUBOIL.

OmnpeneneHne KpUBOJIMHEHHOTO MHTErpajga MEpBOTO poja I cilydas MPOCTPaHCTBEHHON

17 .
[KpUBOIA.

18 BerunciieHne KpPUBOJIMHEHMHOINO HWHTErpaja IEepBOrO poAa C IOMOIIBIO ONPENeIEHHOTO
MHTErpaja.

19  |OnpeneneHue KpUBOJIMHENHOIO HHTETpajga BTOPOTO poJia Uisl Ciy4dasl INIOCKON KPUBOM.

20 Onpenf:neHHe KPUBOJIMHEHHOTO MHTErpaia BTOPOro poja Ui ciydas MpOCTPaHCTBEHHOMH|
[KpUBOIA.

1 BerunciieHrne KPUBOJIMHEHMHOINO HWHTErpajla BTOPOTO poOJa € MOMOLIBIO ONPEAeIEHHOrO
MHTErpaja.

22 |CBOWCTBAa KPUBOJMHEUHBIX MHTETPAJIOB IEPBOrO POAA.

23 |CBoiicTBa KpUBOJIMHEHHBIX HHTETPAJIOB BTOPOTO POJIA.

24  |[®usnyecKkue NpUIoKEHUs] KPUBOJINHENHBIX HHTETPAJIOB.

25 |®opmyna ['puHa.

26  |BolpaskeHue miomaay GUrypsl uepe3 KpUBOJUHEHHbIE HHTETPaJIbl 110 €€ rpaHulIe.

27 YciioBust HE3aBUCHUMOCTM  KpUBOJIMHEWHOTO HMHTErpaja BTOPOro poja oOT IyTy
MHTETPUPOBAHUSI.

28 [[loHsiTHE CKAJISIPHOTO MOJISI.

29  UIMHMM ¥ NOBEPXHOCTH YPOBHS CKAJIIPHOTO TOJISL.

30 [OnpeneneHue BEKTOPHOTO MOJIS.

31 [[TonsiTue BEKTOpHOM JINHUMU.

32 [[TponsBogHas no HanpaBIEHUIO CKAISIPHOTO MOJIS.

33 [[IpousBoaHas 1o HanpaBJICHUIO BEKTOPHOTO MOJIS.

34 [pagmeHT ckansipHOro MOJIS.

35 [[TorenumansHOE nOJIE.

36 [[luBepreHuusi BEKTOPHOTO MOJISI.




Ne i/t Bonpocsl k 3auery
37 [Porop BekTOpHOTO MOJIS.
38 [|ConeHongaabpHOE IIOJIE.
39 |Omneparop I'amunbTona. [IpaBuiia Berunciiennii ¢ onepatopom I'aMuiibToHa.
40 [HecranmoHnapHble CKaJIIpHBIE MOJISI.
41 [HecranmoHapHbI€ BEKTOPHBIE MOJIS.
42  [[loBropHbIe tuddepeHnnaibHbIe ONepalui B CKAJISIPHBIX M BEKTOPHBIX TOJISX.
43 [Pa3zynoxeHue BEKTOPHOrO NOJI HA CYMMY NOTEHUUAIBHOTO U COJICHOMAIBHOTO MOJIEH.
44  [[loHsiTMe €BKIM0BA MPOCTPAHCTBA.
45 |HepaenctBo Komm-byHskoBckoro.
46 [[TonsiTHE OPTOHOPMUPOBAHHOI CUCTEMBI B €BKINJOBOM MPOCTPAHCTBE.
47  [[Ipumepbl OPTOHOPMUPOBAHHBIX CUCTEM B €BKJIMJOBBIX MPOCTPAHCTBAX.
48  |Psn Dypbe 351eMeHTa €BKJINMJI0BA IPOCTPAHCTBA.
49 [ToxnectBo beccens.
50 [HepasenctBo beccens.
51 Tpuronomerpuueckue psapl Dyppe g (yHKOMH, 3aJaHHBIX Ha OTpe3ke [-m, 1.
HepasenctBo beccers.
52 [BaMmkHYTble OPTOHOPMUPOBAHHBIE CUCTEMBI B €BKJIMJJOBOM ITPOCTPAHCTBE.
53 |PaBenctBO IlapceBaisi.
54 [Teopema o psie Pypbe 2jIeMEHTa IO 3aMKHYTOH OPTOHOPMHUPOBAHHOM CHUCTEME.
55 [[TonHbIE OpTOHOPMUPOBAHHBIE CUCTEMBI B €BKJIMIOBOM IPOCTPAHCTBE.
56  [CBs13b NOHATHI 3aMKHYTOCTH U IIOJHOTHI OPTOHOPMHUPOBAHHOM CHUCTEMBI.
57 [Teopema o psigax Dypbe IBYX 3JIEMEHTOB MO MOJHOW OPTOHOPMHUPOBAHHOM CHUCTEME.
53 J[0Ka3aTeIbCTBO 3aMKHYTOCTH TPUTOHOMETPUYECKOM CHUCTEMBI B NMPOCTPAHCTBE KyCOYHOA
HEeNpPEepbIBHBIX HA OTpe3ke [-11, 1] GyHKImi.
59  [CneacTBHs 3AMKHYTOCTH TPUTOHOMETPHYECKON CUCTEMBI.
60 [[Tpocreiimne ycioBusi paBHOMEPHOIN CXOAUMOCTH TPUTOHOMETPUUECKOTO psijia Dyphe.
61 [IpocTeifmne ycrnoBus MOWIEHHOTO AU(QPEpeHIIMpPOBaHUs TPUTOHOMETPUUYECKOTO P
Dypse.
62 [Teopema [lupuxie 0 cX0AUMOCTH TPUTOHOMETPUUYECKOTO psjia Dypbe.
63 [Ipuronomerpuueckuid psg Pypwe 1 QyHKImMH, 3a7aHHBIX HA oTpe3ke [-1, 1].
64  |Bux TpUroHOMETPUIECKOTO psiga Pypbe asist YETHBIX (HYHKITHA.
65 [Bun tpuronomerpuueckoro psaa Oypbe s HeUETHBIX HYHKITUH.
66 [[lonsrue ob6paza Dypee.
67 [[Ipocreitmue cBoiicTBa 06paza Dypre.
68 |YcnoBus paznoxumoctu GyHkimu B uHTErpan dOypoe.
69 [[Ipsmoe n obpaTHOE npeodbpazoBanust Dypbe.
70 [Kocunyc- u cunyc-npeobpazoBanusi Dypbe.
7.3.2. Kputepuu 1 HOpMbI OLCHKH
®opma
Cemectp NPOBEICHUN Kputepun u HOpMBbI OLIEHKH
NMPOMEKYTOYHOH
aTTecTauuu
3 3auer (110 OrneHka «3a4Te€HO» CTaBUTCS NPU
HAKOIUTEIbHOMY «3a4TEHO» Habope ot 55 1o 100 uToroBsix
peUTHHTY) 0aJIoB.
«HE 3a4TCHO» OLeHKa «HE 3a4TE€HO0» CTABUTCS




Cemectp

®opma
NPOBeEICHUSA
NMPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMBbI OLlEeHKH

npu Habope MeHee 55 UTOTOBBIX
0aJIoB.




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHuk, yuedHoe

KoauuecTBo B

Ne nocooue, yaeoHo- TI'on HAY4YHOI
ABTOpBI, COCTABUTEJH 3arsnaBue (3aroJioBoK)
n/n MeToauUYecKoe mocooue, U3aHuS oudanoTexe /
NMPAKTHKYM, JIP.) HaumenoBanune I6C
1 b.J1. bynaes, M.{l. SIxkyGcon | MaTemaTnieckuii aHaan3 Y4eOHUK 2017 OBC «Jlanby
2 I'.M. ®uxTeHromnpi OCHOBBI MaTeMaTHUECKOI0 aHanu3a. B 2 4. | YueOHuk 2019 OBbC «JlaHb»
.1
8.2. lonoiHMTEILHAS JIMTEPATYPaA
Tun (y4eOHUK, yueOHOe Kosaun4yectBo B
Ne nocodue, yuedHoO- TI'on HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aroJioBoK)
n/n MeToauYecKoe mocooue, U31aHUA ounobanoreke /
NPAKTHKYM, JP.) HanmenoBanue I6C
3 B.C. lllunauer MareMaTHYeCKHUI aHaIn3 VYuebHoe mocobue 2015 9bC
"ZNANIUM.COM"
4 .M. ®uxTeHronpil OCHOBBI MATEMATHUYECKOTO aHaiu3a. B 2 4. Y4yeOHUK 2015 9BbC «Jlaupy»
.1
5 I'.1. 3anopoxen PykxoBOACTBO K pelieHuto 3a1ad 1mno YuebHoe mocoodue 2014 OBbC «JIaupy»
MaTEMaTUYECKOMY aHAJIH3y
6 | A. ®. bepmanr, U. I Kpartkuit kypc MmaTemMaTH4ecKoro aHajinsa YyeOHoe nmocodue 2010 OBbC «Jlanb»
ApamaHOBUY
7 b.A. T'opnau MaremaTHUeCKUI aHAJIU3 YuebHoe mocobue 2013 OBbC «Jlanpy




8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX
cucTreM

9BC «Jlanpy:
OBC "ZNANIUM.COM"

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

Ne HaumenoBanmue 11O PeKBHIHTEI Aorosopa

n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 Windows beccpouno
2 Office Standart beccpouno

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMONM I OCYLIeCTBJICHHSA
o0pa30BaTe/IbLHOTO MpoLecca 1Mo JMCHUIIIMHE

n/n

HaunmeHnoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MIPOBeIeHHs
NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA,
MOMeELIEeHHU /I CAMOCTOATEIbHOMN
padoThl o0ydyaouuxcst (HoMep ayJaAUTOPUN)

IlepeyeHb OCHOBHOT0 000PYy10BaHMS

Y4eOHast ayTuTOpUs AJIs IPOBEICHUS
71abopaTOPHBIX padoT.
VYyeOHast ayTuTOpUs AJIs IPOBEICHUS

3aHATHHA JICKIIMOHHOI'O THUIIA.

YueOnas ayauTopus JJisd MPpOBCACHUA

3aHATUI CEMUHAPCKOTO TUIIA.

VYyebHast ayIUuTOpHA U1 KypCOBOTO

MIPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX

pabor).

VY4eOHast aytuTOopus 7151 TPOBEICHHUS

TpYHIIOBBIX U HHAWBUYAJIbHBIX

KOHCYJIbTAIUH.

Y4eOHast ayTuTOpUs AJIs IPOBEICHUS
3aHATUH TEKYIIEro KOHTPOJIS U
npomexyrounoi arrectamuu (YJIK-305).

Muxkpoxommbtotep (Raspberri Pi 3),
kommyTatop (D-Link), cton yaennueckwid,
CTOJI KOMITBIOTEPHBIH, TAPThHI
YYCHUYECKHUE, CTYJIbsS, JOCKA ayIUTOPHAS
(MemoBast)

Aynuropus umenu Esrenust BukropoBuua
ITorockyesa.

VYueOHas ayIuTOpHs 17151 IPOBEACHUS
3aHATUN JEKIMOHHOTO THIA.

VYueOHas ayIuTOpHsl 715l IPOBEACHUS
3aHATUN CEMUHAPCKOI0O THUIIA.

VYyeOHas ayIuTOpHs A7l KypCOBOTO
MPOEKTUPOBAHMS (BBIMOIHEHUSI KYPCOBBIX
pabor).

VYyeOHast ay TUTOpHS I IPOBEACHUS
TPYIIIOBBIX U WHIUBHIyaIbHBIX
KOHCYJIbTaLU .

VYueOHas ayIuTOpHs 17151 IPOBEACHUS
3aHATUHA TEKYILEro KOHTPOJIS U
npoMmexxyTounoi arrectaruu (YJIK-411).

CTombl yYeHHYECKHE TBYXMECTHBIEC,
CTYJIbs, CTOJI IIPENIOAABATEIIbCKUM, JOCKA
aynaTopHas (MeoBasi)

YueOHast ayTUTOPHS JJIs IPOBEACHUS

CTonl YUYCHHUYCCKUC IBYXMCCTHEIC




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00pPaTOPHii, MACTEPCKUX H
ApP. 00bEKTOB /1151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUM JJIs1 CAMOCTOATEIbHOMI
padoThl 00yyaromuxcsi (HoMep ayauTOPUM)

IlepeueHb OCHOBHOTO 000PYI10BaHHS

3aHATUH JICKIIMOHHOTO THUMA. YueOHas
ayUTOPUS JJI IPOBEACHUS 3aHATHI
CEMUHAPCKOTo TUMA. Y4ueOHas ayiuTopus IS
KypPCOBOTO MPOEKTUPOBAHUS (BBIITOJIHEHUS
KypCOBBIX paboT). YueOHasi ay JUTOpHs s
MIPOBEICHMSI TPYNIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTAIMiA. Y4eOHast ay TMTOPUs st
IIPOBEICHMS 3aHATUNA TEKYLIEro KOHTPOJIA U
npomexxyTounoi arrectaiuu (YJIK-310).

(MOHOOJIOK), CTOJ TIPEIOIaBaTEIbCKUH,
CTYJIbsI, IOCKA ayTUTOpHasK (MeIoBasi)

YueOHast ayTUuTOpHs A7 IPOBEACHUS
3aHATUN JEKIUOHHOTO THMA. Y4eOHas
ayIUTOPHS AJI IPOBEACHUS 3aHIATHI
CEMHUHApPCKOro Tuna. Y4yeOHas ayIuTopus AJis
KypPCOBOTO MPOEKTUPOBAHUS (BBITOJIHEHUS
KypCOBBIX paboT). YueOHas aytuTopus 1Jist
MIPOBEICHMS TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIMM. YueOHast ay AUTOpHS JJis
MIPOBEICHMS 3aHATUNA TEKYLIEro KOHTPOJIA U
npoMexyTouHoi arrectauuu (YJIK-413).

CTOJBI yUCHUYECKUE IBYXMECTHBIC
(MOHOOJIOK), CTOJ TIPEIOIaBaTEILCKUH,
CTYJIbsI, IOCKa ayTUTOpHast (MeIoBasi),
MPOEKTOP

VYyeOHast aytuTOopus AJis IPOBEICHUS
3aHATHI JICKIIMOHHOTO TUITA. YdeOHast
ayAUTOPUS AJIA IPOBEACHUS 3aHIATHI
CEMHUHAPCKOTo TUMA. Y4eOHast ay TuTOpus ISt
KYPCOBOTO MPOEKTUPOBAHUS (BBITOJIHEHUS
KypCOBBIX paboT). YueOHas ay JUTOpHsl ISt
MIPOBEICHMS TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIMK. YueOHast ay AUTOPHS JJIs
MIPOBEACHUS 3aHATUNA TEKYLIEro KOHTPOJIA U
npomexyTouHoi arrectauuu (YJIK-418).

Croubl ydeHUYECKHE ABYXMECTHBIE
(MOHOOJIOK), TOCKa ayAUTOpHAs 3-X
CEKIIMOHHAas (MeJIoBas), CTOJ
MIPETOAaBaTeIILCKUM, CTYJIIbS, IIPOCKTOP
Acer

[Tomemienue Asi CaMOCTOSTENTLHOM PabOThI
obyuaromuxcs (I'-401).

CTOJ'ILI, CTYJIbs, KOMIIBIOTCPBI
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