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ObsacTh NpUMEHeHus

@®onx oueHouyHsix cpeactB (POC) — sBusercs 00s3aTEIbHBIM IMPUIOKEHHEM K paboueit
nporpaMMe JIUCHMILIMHBL «/luddepeHnuanbable U HMHTErpajbHble YpaBHEHHs» M 0OOecreduBaeT
IPOBEPKY OCBOCHHS IUIAHUPYEMBIX pe3yJabTaToB OOydeHHs (KOMIETEHUMH W WX HHIUKATOPOB)
HOCPEICTBOM MEPOINPHUATUN TEKYIIEH U IPOMEKYTOYHOM aTTECTallUU 110 TUCLIUITIIMHE.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

HGHBIO q)OHI[a OLCHOYHLIX CPCACTB ABJISACTCSA YCTAHOBJICHHUEC COOTBCTCTBUA YPOBHA TOATOTOBKHU
oOyuaroimuxcst TpeOoBaHUAM (eliepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHApTa.

Jis  TOCTMXKEHUs IOCTaBiIeHHOW 1ienu DOHJOM OIEHOYHBIX CPEICTB IO JAUCLUILIMHE
«/luddepeHmanbHbIe 1 HUHTETPAIBHBIC YPABHCHUSI» PEIIAIOTCS CICAYIOIINE 33 JauH:

— KOHTpOJIb U YIPAaBJIEHHE NPOLECCOM NPHOOpETeHHs OOYYAIOIUMUCA 3HAHUM, YMEHMH M
HAaBBIKOB IMPEAYCMOTPCHHLIX B paMKax I[aHHOfI JUCIHUITIINHBI,

— KOHTPOJIb ¥ OLICHKA CTENEHU OCBOCHUS KOMIIETCHLIMH MPEeAYCMOTPEHHBIX B PAMKAX JaHHON
JUCIUIIINHEIL,

— obecrieueHue COOTBETCTBUS Pe3y/bTaToB O0yueHHs 3afadam Oyayuiei npodeccruoHaIbHON
ACATCIIBHOCTH YC€pPC3 COBCPIICHCTBOBAHHUEC TPAAULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCTOIAOB
o0yuyeHHst B 00pa30BaTeNIbHBINA NPOLIECC B paMKaxX JaHHOMN JTUCIMILIMHBIL.

1. Hepeqenb NJIAaHUPYEMBIX Pe3yJabTaTOB oﬁyqe}mﬂ no JTMCUUIIJIMHE, COOTHECCHHBIX C
IVIAHUPYEMBIMH pE3yJbTaTaMHU 0CBOCHHUSA 06pa30BaTeJ’[bHOI7I MporpaMmal

1.1. B pesynbrare ocBoenus OIl OakanmaBpmara, oOydarOIIUACS ITOHKCH OBJIAJETh CIICIYIOIIMMHU
pe3ynbTaTaMi 00y4YeHHs 110 AUCLHUIIIIHE !

Kon HaunmeHnoBaHHe KOMIIETCHIIMA Kon u HanMeHOBaHHe HHANKATOPA
KOMIeT AOCTHKEHHS] KOMIIeTeHIIUH
CHIUI

OIIK-3 | CrocobeH NpUMEeHSTh PacyeTHO- 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI
TEOPETUYECKHE METO/IbI IS €CTECTBEHHOHAYYHBIX JIUCLUUIUIMH B
U3Y4EHHUsI CBOMCTB BEIIECTB U npogecCuOHAIBHOM 1A TeTbHOCTH, METOIbI
IIPOLIECCOB C UX YYACTHUEM C MaTeMaTHYeCKOro aHajln3a u
HCIIOJIb30BAHUEM COBPEMEHHOU MOJIETMPOBAHUs, TEOPETUYECKOTO U
BBIYHCIUTENbHON TEXHUKU 9KCIIEPUMEHTAIILHOTO UCCIIeI0BAaHUS

V-OIIK-1 YMeTs HCITOJIB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTIIINH B
npodeccnoHaNbHOM IeATENbHOCTH,
MIPUMEHATHh METOJIbI MATEMATHYECKOTO
aHaJIM3a U MOJCIIMPOBAHUS, TEOPETUUECKOTO
1 SKCTIEPUMEHTAIBHOTO UCCIIEAOBAHUS
B-OIIK-1 Bnanets HaBBEIKAMHA
HCIIOJIL30BAHUSI OCHOBHEIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIHUIUIMH B
npodeccnoHaNbHOM IeATENbHOCTH,
MIPUMEHEHUSI METOJIOB MAaTEMaTHUIECKOTO
aHaJIM3a U MOJICIIUPOBAHUS, TEOPETUUECKOTO
Y SKCTIEPUMEHTAIBHOTO UCCIIEAOBAHUS

1.2. Dmanwt hopmuposanus komnemenyuii ¢ npoyecce océoenusn OII GakanaBpuara
KOMMOHEHTBI KOMIIETEHIIMH, Kak WpPaBWIO, (QOPMHUPYIOTCS TMPU MU3YUYEHUH HECKOJIBKHX
JTUCIUIUIMH, a TaK)X€ B HEMAJIOM CTEMEHM B Mpolecce NnpoxoxaeHus npaktuk, HUP u Bo Bpems



CaMOCTOSTENIbHOU paboThl oOydaromierocs. Bemonnenne u 3anmura BKP sBisirorcs Bugom ydeOHOM
JESTEIIbHOCTH, KOTOPBIN 3aBepIiaeT rnpoiecc GOpMUPOBAHMS KOMITETSHITUH.

Oranbl GOopMUPOBAHUS KOMIIETEHLIUU B IIPOLECCE OCBOCHUSI TUCIIUTLINHBI:
- HAYaJBHBIA STanm — Ha 3TOM dTane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTATbHBIC OCHOBBI
KOMIIETEHIIMHM, OCBaMBalOTCd OCHOBHBIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHus. CTyneHT
BOCTIPOM3BOIHUT TEPMUHBI, (DAKTHI, METOIbI, MOHATHS, IPUHIIUIIBI U MIPABUJIA; pelaeT ydeOHbIe 3a1a9u
o oOpasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HaBBIKH, oOecreuyuBaroniue (HOPMHUPOBAHHE KOMIICTCHIIUH,
3HAYUTENIbHO BO3PACTAlOT, HO €lle HE JIOCTUral0T WTOrOBBIX 3HaueHWW. Ha s3ToMm sTame cryneHT
OCBaMBaeT aHAJIUTHYECKHUE JACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCUUIUIMHE, CIOCO0eH
CaMOCTOSITENILHO PelIaTh y4eOHBIC 3a/1a4M, BHOCS KOPPEKTUBHI B aITOPUTM JEHCTBUHN, OCYIIECTBISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAOLIMI 3Tall — HA 3TOM 3Tale CTYAEHT JOCTUIaeT UTOTOBBIX IMOKA3aTENE 10 3asBJICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBaET BEChb HEOOXOAUMBII 00BbEM 3HAHUI, OBJIAIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komrereHIMH. OH crmocoOeH HCIOJIB30BaTh 3TH 3HAHWS, YMEHUS,
HABBIKU MPU PELICHUU 3aa4 TOBBIIIEHHON CII0)KHOCTH U B HECTaHAAPTHBIX YCIOBHUSX.

Oranbl  QOpMHUPOBAaHUS KOMICTCHIMA B XOJ€ OCBOCHHUS JHCIUIUIMHBI OTPAKAKOTCI B
TeMaTtnueckoM riane (cm. PITT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH U GOpMaMU KOHTPOJISI HX OCBOEHUS

Ne ni/m Koutpoaupyembie pasaeibl NHaukaTop N0CTHKEHUS HanMeHoBaHue
(TeMbl) AUCHMILTHHBI KOMIIETEeHIIUH OLICHOYHOI0 CpeaCTBA
TeKylleil u
MPOMeKYTOYHOM
arrecTanuu
Texymas atrecrauus, 3 cemecTp
1. OcHOBHBIE NOHATHS TEOPHH OIIK-3 KonTponsHas padota 1,
Au(ppepeHuInaTbHBIX 3a96T
YPABHEHUH.
2. YpapHeHusi nepeoro nopsiaka. |Q[IK-3 KonTponbnas paborta 1,
3a4€T
3. YpaBHeHusl IOPSIIKA BbIIe OIIK-3 KonTponbHas pabora 2,
1epBoro. 3auGT
4. Cucrembl 1ndpepenunaibHbIX \OIIK-3 KonTponbHas pabora 2,
YPaBHEHHI. 3auéT
5. Kpaesble 3axaun nJis1 OIIK-3 SK3aMeH
JIMHEHHBIX yPABHEHU BTOPOIo
NOopsiAKA.
6. YceroiiunBOCTD pelIeHH i OIIK-3 K3aMeH
Au(ppepeHunanbHBIX
YPABHEHHH.
1. YpaBHeHHsI ¢ YaCTHBIMHU OIIK-3 DK3aMeH
NPOM3BOAHBIMU  TEPBOI0
NopsiAKa.
IIpome:xyTO4HAs1 aTTeCTAINA, 3 ceMecTP
OK3aMeH OIIK-3 ‘ OK3aMeH




2. Onucanne nokasareseidl M KpUTepHeB OLCHUBAHUS KOMIIETEHIMH Ha PA3JIMYHBIX 3Tanax ux GopMHpPOBaHHs, ONIMCAHNE LKA OLleHUBAHUS
KoHeuHbIMU pe3yiabTaTaMy OCBOEHHs IPOrpamMMbl JUCLUIUIMHBI SABJSIFOTCA COPMHUPOBAHHBIE KOTHUTHUBHBIE JECKPHUIITOPBI «3HAThY», «YMEThb»,

«BIIAZIETH», PACIIMCAHHBIE IO OTAEJIbHBIM KOMIIETEHLIUSM, KOTOpble IpuBeeHbl B 11.1.1. dopmupoBaHue 3TUX JECKPUNTOPOB NMPOUCXOIUT B MPOLIECCE

M3y4eHUs TUCLMILIMHBI 10 3TalaM B paMKax pa3jIMYHOIo BU/a y4eOHBIX 3aHATUH M CAMOCTOATENbHOM paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETCHIIMN HA KaX/I0OM dTare: HOPOTOBbIi, IPOJABUHYTHIA U BHICOKHIA.

CTaAaHJAPTHBIX CUTYyallusX.

YpoBHHU Conep:xarejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanabuas
onucaHue YPOBHS % HIKAJIA VI OLeHKH
OCBOEHHsI | DK3aMeHa/3a4eTa
Boicokuii TBopueckas nesTeNbHOCTE | BKiarouaem Huxcecmoswuil yposeHs.
Bce suovl komnemenyuti CryneHT AeMOHCTpUpYeT cBOOOHOE 00Iaianme
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIHSIME, CITOCOOCH MPUMECHHTD UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHAAPTHBIX CUTYAIIUSX: MIOKa3bIBACT 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHE CaMOCTOSTEIIbHO IPUHUMATE PEIICHUE, JauTeHo
OUCYUNTIUHDBL pemiate mpobiieMy/3a1ady TeOpeTUIECKOro UITu
MIPHUKJIATHOTO XapaKTepa Ha OCHOBE N3YYCHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [Ipumenenne 3HaHWA W | Briarouaem Hudicecmosuuil ypogehs.
Bce 6uowi komnemenyuti yMmeHuii B Oonee mupokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
cihopmuposanvl Ha KOHTEKCTaX y4eOHOH W | KOMIETCHIMSIMHE: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHb XOpomIo/
NPOOBUHYMOM YPOBHE 8 npodeccnoHanbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATh 3auTeHo
coomeemcmeuu ¢ yeusiMu U | IeATEIbHOCTH, HEXKEIH IO | M IPAaMOTHO MCIOJB30BaTh HHPOPMAITUIO U3
3a0auamu OUCYUNTUHBL oOpasity, Oonblieil Joyel | caMOCTOSITENEHO HAWEHHBIX TEOPETUUECKUX
CaMOCTOSITEIIEHOCTH Y | UCTOYHUKOB M HIJUTFOCTPUPOBATH UMHU C/
WHUIUATUBBI TEOPETUYECKHE MOJOKEHHS UITH 00OCHOBBIBATH 70-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHO
IToporossrit PenponyktuBHas CryneHt JEMOHCTPHUPYET BJIaJICHHE 65-69 D/VY noBneTBopuTensHO/
Bce sudvi komnemenyuii JeSATEIILHOCTD KOMIICTCHIIMSIMH B CTaHJAPTHBIX CHUTYAIUsIX: 3auTeHo
cghopmuposarvl Ha NOPO2OBOM W3JIaraeT B Mpejeliax 3a1aq Kypca TCOPETHICCKH
ypogue Y TIPAKTHUUYECKU KOHTPOIUPYEMBI MaTepHall. 60-64 E/locpenctaentio
/3auteHo
Hwuske moporosoro OTCyTCTBHE MPU3HAKOB ITOPOTOBOTO YPOBHS: KOMIICTCHIIMA HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurensHo/
CTyneHT He B COCTOSHUU MPOJAEMOHCTPUPOBATh 00JalaHe KOMIIETCHIIUSAMU B Hezauteno




OrneHnBaHuE pe3yabTaTOB O0YYEHUs CTYJEHTOB IO AMCHUUILUINHE OCYIIECTBISETCS IO PErVIAMEHTY
TEKYIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTalUU.

Kpurepun onieHMBaHMs KOMIIETEHIUN HA KaXXA0M 3Talle U3y4eHHs JUCLUIUIMHBI JJI KaKJ0T0 BUA
OLIEHOYHOTO cpeacTBa U npuBosaTes B 1. 4 @OC. UToroBelil ypoBeHb cHOPMUPOBAHHOCTH KOMITETCHIIUU
IIPU U3YYEHUH AUCLUILIMHBI oTlpeiensercs no tadauie. [Ipu sToM cienyer HOHUMAaTh, YTO MPAHKULIA MEXTY
YPOBHSIMH JIJ11 KOHKPETHBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBbl MOXKET CMEIIAThCSL.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BBICOKHI1 BbICOKMH
BBICOKUI NPOOBUHYMbLLL 8bICOKUL
8bICOKUUL NPOOBUHYMbLLL
1OpO208bIl 6bICOKUU
8bICOKUUL NnOpPO208bILL
MIPOJIBUHYTHII NPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLLL NnOpO208blLL
nopo2oaulil NPOOBUHYM bl
IIOPOTrOBBIN MOPOroBbIN NOPOTrOBbIi
HHSKE TTOPOTOBOTO NOPOToBbIH HHKe TOPOroBOIro
HHKe IOPOr0BOro -

3. MeToanueckne MaTepuabl, OMpee/soNHe MPoueIypbl OlleHUBAHNS 3HAHUI, YMEHH i, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHHUS KOMIIETEeHIM

— HWrorosas arrecranus MO IUCUUIUIMHE SIBJISETCS HMHTEIPAJbHBIM I10Ka3aTeleM KadecTBa
TEOPETUYECKMX M TNPAKTUYECKUX 3HAHUNH M HABBIKOB OOYYAIOUUXCA MO JTUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0J1€ TEKYIEH 1 MPOMEKYTOUHON aTTeCTALUH.

— Tekymas arrectanuss B CeMeCTpe MPOBOAUTCS C ILEIbl0 OOECledYeHUss CBOEBPEMEHHOU
oOpaTHOW CBSI3U, JUISI KOPPEKUUH OOyuYeHHs, aKTUBU3ALMM CaMOCTOSATENbHON paboTh
o0yJaronmxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLIEHUBAHMsI JOCTUTHYTBIX PE3YJIbTATOB 00YUYEeHHUS OCIIE 3aBEPIICHUS U3yUeHUS AUCHUIUINHBL.

— Texymas arrectanus OCyIIECTBISAETCS 1BA pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3/jHee 8 Henenu y4yeOHOro cemecTtpa. Bkitouaer B ceOsl OLEHKY MEpOIpHUATUI
TEKYIIEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM paboThl O0ydYaromerocs mo
paszzaenam/TemMaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Henmenu ydeOHOro cemectpa. Briouaer B ce0si OLEHKY MeEpONpHITHN
TEKYIIEr0 KOHTPOJISI ayJIUTOPHOW M CaMOCTOSITENbHON padoThl 00ydaromierocs MO
paszzaenam/TeMaM y4eOHON AUCHUILTUHEI ¢ 9 1o 16 Henemo yueOHOro ceMecTpa.

— PesynbraTel Tekyied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKajde OallIbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henensn Bbana
OueHo4HoOe cpeacTBo Muamviym Markcryn
Tekymas aTTecTanusi 1-16 36-60% ot 60
MaKCUMyMa
KontpoabHast Touka Ne 1 7-8 18 (60% ot 30) 30
KonTponbnas pabora Nel 8 18 30
W13 Nel 8




KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30

Kontponbnas pabora No2 16 17 30

W13 Ne2 16

IIpomexyTOUYHas aTTeCTALUS - 24 — (60% 40) 40

3auér - 25 40

buner myst 3auéra - 25 40

HNUTOI'O no aucuuninue 60 100

* - MuHUMalbHOE KOJIMYECTBO OaIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJIMYECTBO OAiioB, HAaOpaHHOE
00yJaroImumcs, Mpu KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM Cllydae 00yJaromuiics
JOJDKEH  JIMKBUIUPOBATh  TOSBUBIIYIOCS
MIPOMEXKYTOYHOM aTrTecTanuu. MHHHMAIbHOE KOJIWYECTBO OayuioB 3a TEKYIIYIO aTTeCcTalllio, B T.4.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO arTecTaiuio cocraBiser 60% ot
COOTBETCTBYIOLIMX MaKCHUMAaJIbHBIX OAJUIOB.

4. TunoBble KOHTPOJILHBIE 3aIaHNSI HJIH HHbIE MaTePHAJIbI, HE00X0IMMBbIE JIJIsl OLeHKH 3HAHMIA,

yMeHHUii, HABbIKOB
4.1. 3auém c oyenkoii
a) TUIIOBbIE BONPOCHI (3a1aHUs):

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUU
®EJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJJAEHUE BBICUIETO OBPA3OBAHUSA

«HanunoHalbHBIAN MCCHNENOBATENbCKUN ANEepHBIN yHUBepcurer «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeIbHOIO YUpPeXIeH s BBICIIIEr0 00pasoBaHMs
«Ha1moHaIbHBIV cciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

aKa

JEMHUYCCKYIO  3aJ0JIDKECHHOCTH

(IATD HVISTY MU®W)

TEKYIIen

UHCTUTYT OBHIEA MPO®ECCUOHAJBHOM MMOJIOTOBKHA
Kageapa Beicuieid MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
MOJITOTOBKH

OG6pasoBaresibHasl <«AHAIMTHYECKAS] XUMHS»

nporpamma

Jlucuurminaa Juddepenunansubie 1 UHTETpaAbHBIE YPaBHEHUS

1. CoOCTBEHHBIC MHTETPAJTBI, 3aBUCAIIME OT MapameTpa. TeopeMbl 0 HEMPEPHIBHOCTH,

BWJIET Ne 1
no kypcey «AuddepeHunaibabie ¥ MHTErpajbHbIe YPABHEHUA»

muddepennupyemoctu U uaTerpupyemoctu. [Ipumepsi.

2. Berauenuts uaTerpan [ D xydxdy o obnactu D, orpanndeHHoOM KpuBbIMU Y = X,y = 0, x +y = 2.

3. Haiitu IOTOK BEKTOPHOTO MOJIs d Yepe3 3aMKHYTYIO MOBEPXHOCTh S (HOPMaJIb BHEILIHSS)

d=(x%+xy)l + (y2 + y2)j + (22 + x2)k, S: {

x2+yt+2z2=1,
x% +y?=2z%(z=0).

2
4. BoIYUCIIMTEL KPUBOJIMHEWHBIN UATErpa | L(xy —x)dx + x? dy , rne L — nomanas OABO,

0(0;0); A(1; 2); B(0,5; 3) 06x0aUTCs B MOJOKHUTEILHOM HAIIPABJICHHH.




« » 20 T.

BUJIET Ne 2
1o kypcey «/IupdepenunanbHpie 1 HHTErpajJbHble YPABHEHHUS»

1. HecOOCTBEHHBIC HHTETPAJIbI, 3aBHCSIIHAE OT MapaMeTpa. TeopeMbl 0 HEPEPHIBHOCTH,
muddepeHIPyeMOCTH U HHTErpupyeMocTH. [IpuMepsl.
2. Boeruuenuts Tpoiinoit uaterpan [ ,(1+ 2x?%) dxdydz no obnactu D,

OrpPaHUYCHHON TOBEPXHOCTSMH ¥ — 9x,y=0,x=1 , Z=\Jxy u Z= 0,

3. Haiitu IOTOK BEKTOPHOTO MOJIs d YEPE3 YacCTh INIOCKOCTH P, pacroyokeHHyro B 1 okrante (HOpMaib

oGpasyeT ocTpblil yrou ¢ ockto 0z). d = 3xi + 27(y+1)j + z E, P:3x + % +z=1

T
4. BoluMcnuTh MHTETpall: f04 X tg 2x dx
« » 20 r.
BUJIET Ne 3

no Kypcey «/Auddepenunanbubie 1 MHTErpaJbHbIe YPABHEHUNA»

1. DiinepoBbl HHTErpaJibl: TamMmMa-(QyHKUUA U €€ cBoMcTBa. [Ipumepsl..

2. Haiitu o0beM Tena, OrpaHMYEHHOTO MOBEPXHOCTSAMHU

) 25
¥y 4+2x=0,z= A yi.z=0.

3. Haiitu IOTOK BEKTOPHOTO MOJIs d YEPE3 YAaCTh MOBEPXHOCTH S, BHIPE3AEMYIO ILIOCKOCTIMH

P1 u P2 (HopManb BHELIHSS K 3aMKHYTOM MMOBEPXHOCTH, 00pa3yeMoi JaHHBIMH IOBEPXHOCTSIMHU).
a=xi+y+xyzk,S:x +y =9,F:z=-5P, :z=5.

= -> 2 - 7 .
4. SIgnserca mu none F = (yz — xy)i + (xz — x? + yz%)] + (xy + y?2)k norenunansueM? yz—xyi+
xz—xzz+yz2 J+(xy+ yzz) k nmoTeHumanbHBIM?

Haiiti ero moTeHImaN u BIYUCIUTD KPUBOJIMHEWHBIN HHTETPAJl BTOPOTO POJia 110 JIMHUH, COSAUHSIOIIEH
touku A(1;1;1) u B(2;-2;3).

« » 20 T.

BUJIET Ne 4
no Kypey «/Iuppepenunanbubie 1 HHTErpajibHbIe YPABHEHHUA»



1. DinepoBbl HHTErpaJibl: OeTa-hVHKIMS U ee cBoMCTBA. JIBa Buaa 3anucu OeTa-dynkuum.

2
I sin"xcos™ xdx
Brruucnenue unrerpana

2. BeI4uC/IMTh HOTOK onsA @ = XYL + Y] + xzk depes 3aMKHYTYIO HOBEPXHOCTh S B HANPaBICHUH

. L2 2 2 _ 2 2 _ 2
BHemHeit HopManu, S X +)y +z =16x"+y =z7,220.

a=4+3xj+3xzk
3. BerunciauTs MOy MUPKYJISAIUA BEKTOPHOTO TOJIS

BJIOJIb KOHTYpa
2 2 2

L:ix +y =z,z=3.

4. BBIYMCITUTh MacCy HEOTHOPOJHOM MIacTuHbl D, orpaHnueHHON TMHUAME Y = X2,y = 4, eciu

IUIOTHOCTH B KaX10# Touke U(x,y) = 2x + 5y + 10.

« » 20 T.

BUJIET Ne §
no kypcey «/Auddepenunanbubie 1 MHTErpajibHbIE YPABHEHUA»

1. Uarerpan ®@ypoe. Teopemsl 0 MpeACcTaBUMOCTH GYHKIUU UHTErpasioMm Dyphbe.
[Ipumepsr.

oo dx
1+x3
3. Haiitu mnomaas GuUrypsl, orpaHU4eHHON TaHHBIMU JTHHHUSIMH

o +
2. Beraucnuts ¢ IMOMOLIbIO DUJICPOBLIX UHTCTPAJIOB fO

” -

l'i_i'r +y <3exz0p= 2_1:.
4 9 3

4. HaifTu HOTOK BEKTOPHOTO M0JISl @ Yepe3 3aMKHYTYIO TIOBEPXHOCTh S (HOpMaJlb BHEILIHSS ).

5 22 =9(x" +y°

« » 20 T.

BUJIET Ne 6
no kypcey «AunddepeHunaibabie ¥ MHTErpajbHbIe YPABHEHUA»

1. OnpeneneHre U CBOMCTBA KPAaTHBIX MHTETPAJIOB: pa30ueHUsl, THTErpajibHasl CyMMa,
uHTerpai PuMmana, CBoMCTBa HHTETPaAIOB). Y CIOBUS HHTETpupyeMocT GyHKIU. Kiacchl
WHTETPUPYEMBIX (PYHKITHA.
xh<n
Sx)= _
0;|x| =
2. [IpeacraButh uHTErpasiom Oypbe HyHKIUIO

3. Haiitu o0beM Tena, OrpaHiYeHHOT0 MOBEPXHOCTAMU

x2+'].-'! =9x, 1'2"'.}'2 =12x, z:Jf.F},-J‘ z=0, y=0 (y=0).



4. HaiiT! MUpKyJIAIIIO BEKTOpHOTO mojis & — V21 +2X2] +xy k

BOOJIb KOHTYpa
x*+y*+z7 =25,
x* +v? =16(z <0).

(KOHTYp 00XOJIUTCS IO YAaCOBO CTpEJIKE, €CIM CMOTPETh U3 Havyajia KOOPAMHAT)

« » 20 T.

BUJIET Ne 7
no kypcey «/IupdepenunanbHpie 1 HHTErpajbHble YPABHEHHUS»

1.I[BOI?IHI>I€ HHTCI'paJibl: CBCACHUC HBOﬁHOFO HHTCI'pajia K IOBTOPHOMY I10

MPSMOYTOJIBHUKY (C JOKA3aTE€IbCTBOM).
2. Beiuucnute UHTETpAI

-"..' Wiz ; !
-H-J E"lf-l{‘ﬂr -‘}__, x-+_}'+z:l’I:ﬂEJ}:{_}!z:{}.
= ( x AN l6 8 3
P Y, “
I+ +° +
16 B 3J
'fxgdx
1+ x*

3. BBIYHCITUTH ¢ MOMOIIBIO DIJIEPOBBIX HHTETPATIOB

4. Haiiti oTOK BekTOpa d = yZzI + xZJ + xyk uepe3 GOKOBYIO TIOBEPXHOCTh MUPAMHUJIBI C BEPIIMHOM B

touke 3(0,0.2) | ocrosannem KOTOpO# ciayxut Tpeyroapauk ¢ Bepmuaamu 0(0,0,0), 4(2,0,0), B(0,1,0).(
HOpMaJlb BHEILIHSSA).

« » 20 T.

BUJIET Ne 8
no Kypcey «/Iunddepenunanbubie 1 MHTErpajJbHbIe YPABHEHUN»

1. /IBoliHblE€ UHTETPaJIbl: CBEEHNUE JBOMHOTO MHTErpaia K HIOBTOPHOMY IO 3JIEMEHTAPHOMN
obnactu ( ¢ JokazarenbcTBOM). CBeIeHHE TPOMHOTO UHTErpasia K MOBTOPHOMY TIO
AJIEMEHTApHOM 00JIacTH.

s
2. BHIYMCITHTH C IOMOIIBIO JHiIePOBBIX MHTErpasioB . [ 2 sin'®x cos*xdx

-
3. dBnserca mu none d = x2yr-2xy?J + 2xyzk conenounansueiM? HaiiTi MOTOK Yepes 3aMKHYTYIO
IOBEPXHOCTh , OTPaHHUeHHYI0 X2 + y2= 1, 7=1, Z=4 B HanpaBJeHUH BHELIHEH HOPMAJIH K TeJy.

4. Borumcuts unrerpan [[ z°dxdy, rae S - BHemnss cropona smncounna x? + y?+2z% = 2

« » 20 T.

BUJIET Ne 9
mo kypcey «AuddepeHunaibablie ¥ MHTErpajbHbIe YPABHEHUA»



1. KpuBonunelinbie uHTErpaisl 1-ro poaa. Onpenenenue, CBOMCTBA, TEOpeMa o
BBIYMCIIEHUU C TTIOMOIIBIO OMPEAEIIEHHOI0 HHTErpaa.

Fr(ﬂ]: ‘[ Eu'\"] f"dt1

i
2. Haittu (Ot), eciu s 0 a<

NS

3. HaiiTi 10TOK BeKTOpHOTO mons ¢ depes 3aMKHYTYIO HOBEPXHOCTh S (HOpPMallb BHEIIHSSA).

xX+2y-3z=6,

a=(yz=2x)i+(sinx+yv)j+(x—-22)k,S:
(32— 22)i + (sinx + ) j + (x - 22) {Y:o,y:o,z:o.

. 2. 2 2y : o
4. Haiitu paboty cunsl £ =(x+p) 1—(x"+y")j npu nepememenun B1oIb NPIMOIMHEHHOTO OTpe3Ka

MN, rne M(1,1), N(—1,-1).

BUJIET Ne 10
no Kypcey «/Auddepenunanbubie 1 MHTErpaJbHbIe YPABHEHUNA»

1. KpuBonuuelinple uHTErpansl 1-ro poaa: ¢opMysibl BEIYMCIEHUS IS CIIy4asl IIOCKOM
KpUBOI1 (pa3Hble CrIOCOOBI 3a/1aHUsI KpUBOW ), puiioskeHust. [Ipumepsl.

as
[P
2. BoruncnuTh uHTETpan * (x"+y +z
IockocTsMu Z=0wn z = H.

S 2 + 2 Rz o
, ThHe 2 -mumuHAp ¥ T = 4K orpaHUYCHHBIN

3. Haittu paGoty mons d = i? + —;f + iFBI[OJ'IL PSIMOJIMHEHOTO OTPE3Ka, COSTMHSIONIET0 TOUYKU
A(1,1,1) u B(2,4,8).
4. Haiitu |, sz dydz + 2y?dxdz — zdxdy, S BHemHsA cTOPOHA MOBEPXHOCTH,COCTOSMIEH U3

napaGosnouna z = x% + y? u mnockoctu z = 1.

BUJIET Ne 11
no kypcey «AuddepeHunaibablie ¥ MHTErpajbHbICe YPABHEHUA»

1. KpuBonunelinble nHTErpaisl 2-ro poaa. Onpenenenue, cBoiictBa. Teopema o
BBIUKCJICHUE C TIOMOIIBIO OMPEACICHHOI0 MHTETpajia i TeopeMa O CBSI3U KPUBOJIMHEHHBIX
UHTErpajioB 1-ro u 2-ro poxa.

2. C noMo1b0 IBOWHOTO MHTETpalia BHIYUCINUTD B MOJIIPHOM cUCTEME KOOPAUHAT IIIOMIA b (PUTYpHI,
orpaHuyeHHol ounuei (x? + y?%)? = 2y3

3. Beruncruts [[, xzdydz + xydxdz + yzdxdy, riie S - BHElIHss CTOPOHA TOBEPXHOCTH,
PAcIoJI0kKEeHHOH B IEPBOM OKTaHTE U cocTaBlIeHHOH u3 chepsl x2 + y2 + z2 = 4 u nmockocreii x = 0,
y=0,z=0.

4. Borumcnuts §, ydx — x? dy+(x+y)dz, ecnu L - kpuas x = 2cost,y = 2sint, z = 2(cost + sint).

CocraBurenb JI.A.Koponesa

10



3aBenyromuii kadenpoit B.K.AptembeB

« » 20 T.

BUJIET Ne 12

1. IloreHunanbHble BEKTOpHBIE T0JIA. [I0TeHIIMaNBHOCTD MOJISI U SKBUBAJICHTHBIC
YTBEPKJICHUS O KPUBOJIMHEHHBIX MHTETpaiax 2-ro poja.

5
Ir" J2s—tar,
2. Berancauts ¢ momoipio 6era-pyHkiun ©

3. Haiitu 00beM Tena, OrpaHu4eHHOTr0 MOBEPXHOCTAMU Z = /1 — y,y =x,y = —x,z =0

N —
4. Haiiti moTox BekTopHOro nons d = x27 + 2y?j — zk uepes uacth nosepxHoctu S: z = x2 + y2,
OTCEKAaeMyIO IIIOCKOCThIO Z = 16 (HOpMalbHBII BEKTOp 06pa3yeT ocTphlil yroi ¢ ocbio OZ).

« » 20 T.

BUJIET Ne 13

1. HOBerHOCTHBIe HHTCI'PpAJIbl I-ro poaa. OHpC,ZIeJIGHI/IC, CBOMCTBA 1 BBIYMCJICHHUE C
IIOMOIIBIO HBOﬁHOFO HHTCTpala.

2. BBIMUCINMTH NIOMAIb (burypsl, OrpaHUYEeHHONW KPUBBIMU X P —4x+ yz =0, X —8x+ Y '=0 )
_}‘z,‘f;""\."lg " y:O_

3. Beraucnts ff x*y?zdxdy, tae S - Bepxmsis CTOPOHA HIKHEH MOTOBHHBI Cheps X "ty 42 =R
4. Haiitu paboty nons d = te¥ % + je* ™ + ke*™ Broms IPSIMOJIMHEHHOT 0 OTpe3Ka MeXly TOUKaMHU

0(0;0;0) m M(1;3;5).

« » 20 T.

BUJIET Ne 14

1.OpuenTanus noBepxHocTu. [IoBepXHOCTHBIE MHTErpaJIbl 2-TO PO/Aa U UX CBOMCTBA;
BBIYMCIIEHUE C IOMOINIBIO IBOMHOTO MHTErpaa.

b

r 2
B
4<xt+y? +2° €9, J 1}} Fiz.{}:'{y:'{JEI.

2. Haiiti 00Bem Tena, 3a1aHHOTO HEPAaBEHCTBAMHU

3 HaiiTi TOTOK BEKTOPHOIO TIOJIs d Yepe3 3aMKHYTYIO TIOBEPXHOCTD S (HOPMaslb BHEIIHSSA):
G =x1—2y] + 3zk,S: 7= x*+y?, 7=2x
4. BBIYHCIINTH TPOM3BOAHYIO HHTErpaia 1o napamerpy F'(x) , ecau F(x) = f_xx e@+D® gt

« » 20 T.
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BUJIET Ne 15

1. ®opmyna I'puHa (C 10Ka3aTENBCTBOM) U €€ CIEACTBUE (BBIYUCICHHE ILTOIIAIN ).
YcnoBre NOTEHIIUANBHOCTH TIOCKUX BEKTOPHBIX MOJIEH.

n ;]
£
Irg 4 xdlx,
2. Beruncauts ¢ nomonipto 6era-GyHkouu ¢
. 17
3. Haifti 06beM Teta, OrpaHHueHHOro noBepxHocTMA 2z = 15\/x% + y%, 2 == — x% —y2.

4. BLIYUCIIMTH TIOBEPXHOCTHBIM HHTErpaj nepeoro poja | S(3x — 2y — 2z)dS, rae S — 4acTh MJIOCKOCTH

2x —y — 2z = —2, orcekaeMasi KOOpAUHATHBIMH IJIOCKOCTSAMHU.

BUJIET Ne 16

1. luBeprenuunsa. @opmyna OcTporpajackoro (¢ 10Ka3aTeIbCTBOM) U €€ CIEACTBUE.

_ 5,xelo.2]
2. [IpencraButk unTerpaiom dypose GyHKIINIO f(x) = 0.xc (_OO O)U (2 +oo)

4x° 3242

dl, e L: JJE =~ 0T 'TOYKII'A(3; 2«4"3) ‘0B [3;—

—1.
[
3. -BBIYICINTE HHTETPAT ’

9 3
4. HaliTi IOTOK BEKTOPHOTO TI0JIs @ 4€PE3 3aMKHYTYIO IOBEPXHOCTH S (HOPMaJb BHEILIHSs)
N Pyl rz =1,
d=(2+x2)T + (x24yz)j+(—x2—2x2) k, 5 47 =22 (z20),

« » 20 T.

BUJIET Ne 17

1. Potop. ®opmyna Ctokca. YcnoBre NOTEHIMAIBHOCTH BEKTOPHBIX TOJIEH B
MIPOCTPAHCTBE.

2. BeluncnuTh ABOWHOM MHTErpas f f D 4 — y dxdy, rne rpanuna odiactu D 3amaHa ypaBHEHHEM
x?+y? =4y
3. Haiitu 00beM Tena, OrpaHHYeHHOr0 MOBEPXHOCTAMU 2 =X +V ,Z2 = 0,y=Ly=2x,y=6-x

o

4 Snserca manone d = (z + 2xy)l + (x? — 2y)J + xk conenounansupiM? INotennuansubM? Ecnn
o . 2 .

T0JIe MOTEHITUAILHO, HAWTH €T0 MOTEeHINAN. 2xy+Zi+x"—2yj+xk comeHOnIaTbHBIM?

[TorenmmansubpiM? Ecin sBIsSI€TCS NOTEHIUATBHBIM, TO HAWUTH €0 MOTEHIINAL.

« » 20 T.

BUJIET Ne 18

12



1. DneMeHThI TEOpUH MOJs: oneparop V, mpaBuiia AEMCTBUS ¢ HUM, 3alIUCh H3BECTHBIX
olepanuii HaJ MOJISIMU ¢ IOMOIIBIO onepaTopa V.

ds
'” (_x2 +y2 +zl}

2. Beruncauts uHTerpan s
8.

, Iae S - mutuEAp x2 + y? = 16, orpaHUYEHHbIH MIOCKOCTAME Z = 0 1 Z =

3. Haittn paGoty nonst @ = xz% + xJ + yk Buons kpusoii L: x2 + y2+z2=4,z = 1.

4. Haiiti moTok BekTopHOro nons d = (2y? — z)k uepes yacTh moBepxHocT S:z = x2 + y2,
OTCEKAaeMOMH IIIOCKOCThIO Z = 2 (HOpMaJlb BHEIIHASA K 3aMKHYTOH MMOBEPXHOCTH, 00pa3yeMoil TaHHBIMH
IIOBEPXHOCTSAMH).

« » 20 T.

BUJIET Ne 19

1. ®opmysel ['puna B IpocTpaHCTBE (1Ba YTBEPKAEHHS C JOKA3aTEILCTBOM).

2. Haiftu paboTy CHIIBI F= (x2 + y2)T + (x? — y?)J npu nepemelieHMI MaTepHaIbHON TOUKH BIOIb
muann Ly =xnpu 0 <x<1um y=2—xnpul <x <2 ortouku A(2, 0) no Touke B(0, 0).

3. Berumciuts Tpoiioi unrerpan [[f 1+ x?%) dxdydz no o6nactu D, orpaHu4eHHOl TOBEPXHOCTAMH

y=2x,y=0x=17"V¥Y yz=0,

4. HaliTH IOTOK BEKTOPHOTO IIOJIS @ 9EPE3 9acTh INIOCKOCTU P, pacrosiokeHHyro B 1 okTanTe (HOpMab

06pasyeT ocTpbIil yroi ¢ ocbio 02). d = (1 — 1)xi + (my + 3)j + mzk, P:2x + % +z=1.

BUJIET Ne 20

1. IlpeoGpazoBanue @ypbe (MpsiMoe v 0OpaTHOE) U UX cBoMcTBa. [IpuMephl.

an

2
t
|y
2. BeruncauTh ¢ moMonipto Oeta-pyHkuun ?
o 2 2.2 __
3. Haiitu Maccy Tena, orpaHHYeHHOTO TIOBEpXHOCTIMH (Z—2) =x"+y*, =0, eciu TIIOTHOCTH
u(x,y,z) =z

4. Haiiti OTOK BeKTOpa d = 1yZ + jXxZ + Exy a) uepe3 OOKOBYIO TIOBEPXHOCTh IMWJIMHApa X2 + y? = 1

(0 <z <9),6) yepe3 MONHYIO TOBEPXHOCTh ATOTO IIWJIMH/IPA B HAIIPABJICHUW BHEITHEH HOPMAITH .

« » 20 T.

BUJIET Ne 21

1. OgHoCBs3HAs 00J1aCTh. Y c10BHE HOTEHIUAILHOCTH IIOCKUX BEKTOPHBIX TOJIEH.
1-—|x|;lx] <1

2. [IpencraButh unTerpasiom Oypee hynkmnuto f(x) = { 0:lx| > 1

13



LR, — 2 ;';I' — i — ’
3. Beruncruts [ff, yy/x? + y2dxdydz, rae Viz= ZJ':'C +y,z=2y2-xy2x

4. HaiiTi MOyJIb LIMPKYJISAIMK BEKTOPHOTO Toyist d = —3z1 + ] + ZyE BJI0JIb KOHTYpa
_{xz +y%=0,25
x—-3y+z=1.
BUWJIET Ne 22

1. [Ino1maae MOBEPXHOCTHU: ONPEIETIEHUE, BBIUNCIECHUE C TOMOIIBIO JBOMHOTO MHTErpaia

(I[J'I?I MapaMCTpUICCKOro U SAIBHOI'O 3aaHUsA HOBerHOCTI/I).
dx

1+x5°

v +o0
2. BBIYHCIIMTE C TOMOIIBIO SHIEPOBBIX MHTETPAIIOB | 0
x2 yZ
3. Haiitu mutomanes (purypsl, OrpaHUYCHHON JAaHHBIMU JIHHASIMH 1 < 15 <4;y>0;y=>x.

4. HaliTH IIOTOK BEKTOPHOTO T10JIs1 d Yepe3 3aMKHYTYIO IIOBEPXHOCTH S (HOpPMaJlb BHELIHSASN).

= 2 2 2
a=(yz—xz)?+(x2—2y)7+(6z—1)k,s:{z =407+ 5%,

z=23.
CocraBurenb JI.A .Koponesa
3aBenyromuii kageapoit B.K.AprembeB

« » 20 T.

BUJIET Ne 23

1. WurerpansHble onepanuy Hajl BEKTOPHBIMU MOJIAMH. ITOTOK MOJISL, AMBEPrEHIINUS, COTEHOMIATBHBIE
1oJis. 3aKOH COXPAaHEHUsI MHTEHCUBHOCTU BEKTOPHOM TPYOKH. .

2 2
2. Haiitu maccy okpykHOCTH X +V = dX, eciu JUHEHHAas IJIOTHOCTh H (x“} ) Ty

3. Haiiti 06bem Tena, OorpaHHuE€HHOTO MIOBEPXHOCTSIMH Z = 2x% + yz, x+y=1,x=0,y=0,z=0.

a=-3zi+y j+2vk

4. BEIYUCINTD MOAYJb HUPKYJIALUN BEKTOPHOI'O ITOJIA BJJOJIb KOHTYpa

L:x*+y?*=1,2x—-3y—2z=2.

CocraBurensp JI.A.Koponesa

3aBenyromuit kadenpoit B.K.ApremneB

« » 20 T.

BUJIET Ne 24

1. MnBapuanTHOCTE onpeaeneHus auBepreHuun. L{upkynsius. MTHBapHaHTHOCTL ONpeieIeHUs POTOPA.

14



a

f:‘"»f&l ~i2dt.
2. Berancauts ¢ momoipio 6era-pyHkiun ¢
3. Beraucauts ¢ nomomisio Gpopmyinsl Ctokca [ C(y —2z)dx + (z — x)dy + (x — y)dz, rne C — smmunc
x +y =1 x+z=1 npoGeraemplit pOTHUB YACOBOI1 CTPEIKH, €CITH CMOTPETH C TIOIOKHTEILHOI
cTopoHbl ocu Ox.

4. BEMUCIIUTB MAcCy Tella, OrPAHUYEHHOrO HOBEPXHOCTAMH X2 + y2 = 2x,x +z =2,z =0 (z = 0),

eci TWIOTHOCTh U(X, Y, 2) = /x% + y?

BUJIET Ne 25
1. Teopema o0 3aMeHe IepeMEHHBIX B ABOWHOM HHTErpaje. @opMyIlibl 3aMEHbI IEPEMEHHBIX MIPU MEPEeXo/ie

K MOJISIPHOM, IIMJIMHAPHUYECKON U chpepruecKoil cucteMam KoopAuHaT. [IpuiioskeHus KpaTHBIX
UHTETPaJIOB.

2 2
X +y
S:iz= -

2. HaiiTu muioma/aps 4acTu HOBEPXHOCTH 2 | pacmonoKEHHON BHYTPH LIHHAPA
xP+yt =1,
3. BBIYMCIIMTB TIOBEPXHOCTHBIH HHTErpal BTOporo posa ff S(xz + y?)zdxdy, rae

Siz=—yJ4-x* -y’

(HopMaib 00pa3yer ¢ OChbI0 0Z TYIOU yro).

4. Beruucnuth paboTy CHUJIbI F= (xy — y?)T + xJ npu nepeMenIeHM: MaTePHaTLHON TOUKH BIOJb
kpuBoii L: y = 2x? or touku A(0; 0) mo Touku B(1;2) .

0) KpuTepuH OLlCHMBAHHUA KOMIIETEHUNH (pPe3y/IbTaToB):

CTyneHT cunTaeTcs JOMYIICHHBIM K c/lade 3a4€Ta MPU YCIOBUU BBITIOJIHEHHS UM IIPOTPaMMBI TUCITUTUTMHBI
U TOJy4YeHHus 3a paboTy He MeHee 35 OayuioB cOrylacHO perTuHTrOBOW cucteme. Ha 3auére cTymeHty
npejiaraeTcsi OTBETUTh Ha OJMH TEOPETHYECKHX BOIMPOCA M PEIIUTh TPU 3aJa4d U3 Pa3HBIX pPa3eiioB
Kypca. JIomoTHUTEIbHBIE BOIIPOCHI 331aF0TCS KaK U YTOYHCHHS 3HAHHM 110 BOIIpocaM OmJieTa, Tak U JIs
BBISICHEHHSI OOIIUX MPEACTaBIEHUN CTYCHTa M0 BCEMY KYpCY.

B) OnucCaHMe IKaJdbl ONCHUBAHUSA

Kpurtepuu u mkaja oneHuBaHUsI

Onenka Kpurtepun onenkn
OTinyHO CTyneHT A0KEeH:
36-40 JlaTh NPAaBUJIbHBINA OTBET HA TEOPETUUYECKUI BOIIPOC U PELLIUTH BCE

3a7a4u (€CIM eCTh HEJ0UEThI I HE OTBETHII Ha JIOTIOJIHUTETbHBIN
BOIIPOC, TO CTABUTCSI HE MaKCUMAIbHBII 0au)

- IPOJIEMOHCTPHUPOBAThH TTIYOOKOE M MTPOYHOE YCBOCHHE 3HAHUI
MPOrpaMMHOTO MaTepuana;

- HCUEPIBIBAIOIIIE, TOCIIEI0BATEIBHO, TPAMOTHO U JIOTHYECKU
CTPOMHO M3JI0KHUTh TEOPETUUCCKUIT MaTepHa;

- IPaBUWILHO (OPMYIHPOBATH OTPEICIICHHS;

- IPOJIEMOHCTPHUPOBATh YMEHHSI CAMOCTOSTENILHOIN paboThI C
JIUTEpaTypoi;

- YMETh C/AEJIATh BBIBOJIBI 110 M3JIaraeMOMY MaTepHay.

Xopomio CTyIeHT TOJKEH:

30-35 JIaTh OTBET HAa TEOPETUYECKHI BOIPOC U PEIINTH JIBE 33/1a4H U3 TPEX,
HO €CTh HETOYHOCTH B TEOPETHYECKOM BOIIPOCE WIIN TPH PELICHUH
3a71a4um

- IPOJIEMOHCTPHUPOBATH JOCTATOYHO MOJTHOE 3HAHHUE IPOrPaMMHOTO
MaTepuaa;
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- IPOJIEMOHCTPHUPOBATh 3HAHHE OCHOBHBIX TEOPETUYECKUX MOHSATHH;
JOCTaTOYHO MOCIEN0BATEIBHO, IPAMOTHO U JIOTUYECKH CTPOMHO
u3J1arath MaTepHua;

- IPOAEMOHCTPUPOBATH YMEHHE OPUEHTUPOBATHLCS B JIUTEPATYPE;

- YMETb C/IeNIaTh JOCTATOYHO OOOCHOBaHHBIE BHIBOIBI 110
U3J1araéMOMy MaTepuaiy.

VY 10BIETBOPUTETHHO CTy#eHT NOJKeH:

24-29 OTBETUTHh HA TEOPETHUYECKUI BONPOC OMIIETa, HO CO 3HAYUTEILHBIM
HeroyeToM (He TPUBEICHO  JIOKA3aTENbCTBO MM HEUYETKO
copMynupoBaHa TeOpeMa) M MPABWIBHO PEHIUTH XOTS OBl OJHY
3amaqy.

- IPOJIEMOHCTPUPOBATh O0IEE 3HAHUE U3Yy4aeMOI0 MaTepHaa;

- IOKa3aTh 001Iee BJIaIcHIE TOHSATUIHHBIM alllapaToM JUCIUIUINHB;

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH U3IIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO ITPOTpaMMOi yueOHYIO
JTUTEpPaTypy.

HeynosnerBoputensno | CTyAeHT 1€MOHCTPUPYET:

23 u MeHbIIe - He3HaHME 3HAYUTENIBHOM YacTH MPOrpaMMHOI0 MaTepuaa,

- HE BJIAJICHUE NTOHATUWHBIM alapaToM JUCHUILINHBI;

- CYLLIECTBEHHBIE OLIMOKH IPU U3JI0KEHUU YUeOHOIr0 MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 MU3J1araéMOMY MaTepHally.

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICIIEIO OFPA30OBAHHUA

«HanuoHalbHBIW HCCAENOBATENbCKUN ANEepHBIH yHUBEepcUuTEeT «MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HEpPreTUKNI -

dwman deneparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YIpeXXIeHNs BBICIITETO 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTeIIbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

WHCTUTYT OBIIEN MTPOP®ECCUOHAJBHOM MOATIOTOBKH
Kadeapa Beicuieid MaTeMaTUKH

HampaBnenue 04.03.01 Xumus
MOJITOTOBKH

OOpa3zoBaTebHas <AHAINTHYECKAS] XUMHU
nporpaMmma

JlucrurinHa JuddepenunanbHble 1 UHTETpaIbHbIE YPaBHEHUS

BOIIPOCHI K DK3AMEHY

1. OcHoBuble moHATHA Teopun mU(PEPEHUMANBHBIX YPABHEHUN. YpaBHEHHS MNEPBOro MOPSIKA,
pas3pelieHHbIC OTHOCUTEIBHO MPOU3BOIHOM. VX reomeTpuyueckas unteprpe- tamus. [1], mnl, §§1-2; [2],
.1, §1; [3], ton.1, §1.

2. YpaBHeHHs C Pa3JeAIOIMMUCS TIEePEMEHHBIMU. YPaBHEHMs, NPUBOIAIIMECS K ypaB- HEHHUAM C
pasnensomumMucs nepemeHHsivu. [ 1], rn. 2, §1; [2], r.1, §2; [3], rn.1, §§2- 3.

3.  VpasHeHus B nonsbx audQepeHnmanax. MHrerpupyrommii MHOXUTEb. JIMHeiHbIe ypaBHEHHUS
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MepBoro nopsiaka. Mero1 Baprauu nNpou3BOIbLHON MOCTOSSHHOM. [ 1], ri1. 2,
81;[2], rn.1, 82; [3], .1, 8§84-5.

4. Teopema 0 CyIIECTBOBAHMU U €IMHCTBEHHOCTH pelleHus 3a1aun Kol a1 ypaBHe- HUs [IEPBOTO
MOps/IKa, Pa3pelieHHOr0 OTHOCUTEIBHO IPOM3BOJHONW. YpPaBHEHHUS, HE pa3pelieHHbIE OTHOCHTEIHHO
npou3BoiHOM. OcoObie Touku. Ocobble pemrenus. [1], rn.2, §§2-3; [2], .2, §§5-8; [3], r.1, §§6-8.

5. YpaBHeHHs NOps/IKa BHIILE IEPBOT0. TeopeMa 0 CyIeCTBOBAHHUY U €JMHCTBEHHOCTH PEIICHHUS 3a1aU1
Komwm mig ypaBHeHuUs1, pa3peIieHHOr0 OTHOCUTENBHO CTapIlel Mpo- U3BOAHOW. JIMHEHHbIE ypaBHEHMS.
OOm1re CBOMCTBA JIMHEHHBIX ypaBHeHuUi. [1], rin.2,

84, m.3, 881-2; [2], rn. 2, 885-7, rn.3, 889-10; [3], rn.2, 881-2.

6. Onnopoxmuble NuHelHBIE ypaBHEHHs Hopsanka n. Onpenenutens Bponckoro. ®ynma- MeHTalbHas
cuctema pemenuid. O6miee pemenue. opmyna Ocrporpaackoro- Jlnysumis. [1], r. 3, §3; [2], r.3, §§9-
10; [3], 1. 2, §§3-4.

7. OmHOpOHBIE JIUHEHHbIE YPaBHEHHUs C IMOCTOSHHBIMU Kod(pduuuentamu. Meroa Dii- nepa. Obee
pelIeHre OJHOPOTHOTO YPaBHEHUS ¢ TOCTOSTHHBIMU Ko dummentamu. [1], rn.3, §5; [2], .3, §11; [3], T
2, 85.

8.HeoanopoHble MMHEHHbIE ypaBHEHHs opsaka n. O6Iee pelienye HeoJHOPOAHOTO ypaBHeHus. Metos

BapHUallMy MPOU3BOJIBHBIX NOCTOSHHBIX. @yHkuus Komwm. [1], .3,
84; [2], rn.3, 8810-11; [3], rn.2, §6.

9. KpaeBble 3aqauu I JIMHEHHBIX ypaBHEHMI BTOpPOro mnopsjka. IlocTaHOBKAa KpaeBbIX 3ajad.
Paszpemnmocts HeOqHOPOAHBIX KpaeBbixX 3a1a4. @yukuus ['puna, e€ coiictsa. [1], .4, §§1-2; [2], rn.3,
8812-13; [4], rn.4, §§1-2.

10. Onnoponusle kpaeBble 3anaun. COOCTBEHHBIE 3HAYEHUA M COOCTBEHHBIE (DYHKIMHU, UX CBOKMCTBA.
Perenre ypaBHeHui npu nomoniu psifaos. [1], rin.4, 83, rn.3, 88; [2], rn.3,

§13; [4], rn.4, §3.

11. Cucremsl quddepenunansubx ypasHenuii. HopMmansabie cucteMsl. TeopeMa o cy- IeCTBOBaHUM U
€IMHCTBEHHOCTH pelleHus 3amadun  Komm st HOpMalbHOM  cUCTEMBbl. JIMHEWHBIE CUCTEMBI
nuddepeHnanbHeIX ypaBHeHu. O01Ire cBOMCTBa IMHEWHBIX cu- cTteM. [ 1], ri.2, §4, rn.3, §6; [2], .2,
884-7, rn.3, §9; [3], .3, §§1-2.

12. Pemenne oqHOpOAHBIX TUHEHHBIX cucTeM. DyHIaMeHTaNnbHas cucTeMa pemenuii. OnpenenuTens
Bponckoro. Perienne OZHOPOJHBIX CHUCTEM C TMOCTOSHHBIMH K0d(pdu- numentamu. HeomHoponHble
cucteMbl. MeTo BapHaliiy MpOU3BOJIbHBIX MOCTOSIHHBIX. MaTpuiia Komm. [1], ti.3, §§6-7; [2], r1.3, §§9,
14; [3], rn.3, §§3-5.ITonsTue ycroituuBoctu (mo JISmyHOBY). ACUMITOTHYECKAs yCTOMYMBOCTH. ToukH
nokost. [IpocTeiiiie TUITBI TOYCK MOKOS Ha TutockocTH. [1], rin.5, 881, 4; [2], rn.4, §§18, 21; [4], 1. 5, §§1-
2.

13. Hccrnenoanue Ha ycTOHYMBOCTE 1O NEPBOMY NpHOIMsKeHuIo. [Ipsmoii (BTopoit) meTon JIamyHoBa.
Teopewms! JIsmynoBa u Yeraesa. [1], ri.5, §§2-3; [2], rn.4, §§19- 20; [4], rn.5, §§3-4.

14. VpaBHeHus ¢ 4YacTHBIMM IIPOM3BOJHLIMM IIEPBOTO IOpAAKa. JIMHEHHBIE ypaBHEHWUS.
Xapaktepuctuueckas cucrema. OOmee penieHne JTUHEWHOTO ypaBHEHHs. PemeHune kBa- 3WIMHEHWHBIX
ypaBHenuid. [1], r.8, §§1-2; [2], rn.5, §§25-26; [4], .6, §§1-3.

15. Pemenne 3amaun Komm s KBa3WIMHEHHBIX YPABHEHUH C YaCTHBIMU HPOU3BOJ- HBIMH IIEPBOTO
nopsiika. PaspeiBabie pemenus. [1], rn.8, 82; [2], rn.5, 826; [4], .6,

84.

4.2. Haumenosanue ouenounozo cpeocmea. Konmponvnan paooma 1
a) TUIIOBBIC 3aJJaHHUS:

Tema: MnuTerpainsl, 3aBucsmme ot napamerpa. Kparasie HHTErpaibl.
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]-m x5ax
]

1+x
Bapmuanr 1. 1. Berauciuth ¢ nomoinsko 0era-¢pyHakiun 0

2. [IpencraButh uHTErpasiom Oypbe HyHKIUIO f (I) - 2|I| +1 |I| <4 I/If (I)z 0, II >4
4 B
[y [r(xy)ac
3. I3MeHUTD NOPSAJOK HHTEIPUPOBAHHUS 0 3jFf
4. BuucnuTh miomaas GUrypsl, OrpaHIueHHON KPUBBIMH Y= x! + 2,y=x,x=2,x=0(x2 ﬂ).
5. Beluncnutb 00beM Tena, OrpaHMu4E€HHOI'O [TOBEPXHOCTSIMU
zi=4-x, X+y’=4x,z =0(z20)
(mozcka3ka: HaXOJUTh B IEKAPTOBOM CUCTEME KOOPIMHAT)
6. BpluncuTh HHTETpall C HOMOILBIO IEPEX0a K HWINHAPUIECKUM KOOPAMHATAM

[+ " ey

[ - Par

Bapmuanr 2. 1. Berauciuts ¢ nomoripko o0era-¢pyHkuun 0

2. [IpencraButh uHTErpasioMm Oyphe HyHKIIIO S (I) =3x0<x<6 u

,BV:EI —4xt+y),z=2, y2 Lyz-—xzz0.

f (x) =0,x>6, IPOIOJKMB €€ HEYETHBIM 00Pa3oM.
2

4-x
[ax [r(xyhy
3. VI3MeHHTH MOPSIOK HHTerpupoBanms 0 42
4. BerurcnuTh Maccy HEOJHOPOIHOM MmiIacTUHbI D,0rpaHnyeHHON KPUBBIMU

2, .2
X +y =Axy=00<0) . . oruocmio #(cy)=1-x
z=8—-y?, z=0, x2+yl =4(z20)

xdxdydsz
J!I\]I] +y?+2?

6. BBIUKCIIMTE MHTETPAIT ¢ TIOMOIIBIO MIEPEX0/1a K CHEPHIECKHUM KOOPAUHATAM :
V:1<x? +_1|.r1 +z2 29, x=0,y<x,z50.

5. Berancnants 00beM Tena, OrpaHMuE€HHOT0 ITOBEPXHOCTIMU

o 4
lee_’ dx
Bapmuanr 3. 1. BerauciuTh ¢ momoinsio ramma-QyHkiun 0

flx)=1-4x [x|<025 f(x)=0 [x[>025

2. [IpencraButk unTerpaiom dypve GyHKINIO
1 P42
[ay [Fxy)ax
3. I3MeHUTh NOPsA0K MHTEIPUPOBAHMUS L

2 b
X
D- _+% <1L,x>0, 2y<3x

4. BerancauTh m10manas GUrypbl 4
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=2x_x=4 z=x
5. Berauciuth 00beM Tena, OrpaHuYEHHOT0 MOBEPXHOCTSIMHU ¥y 4 >
6. BEIYMCIIUTE ¢ TOMOILBIO IIEPEXOA K MIMHAPHIECKHM KOOPAUHATAM

|
& +yh) BF'Z 3(x +y ),y}ﬂ y{J_I,Z 3

2
[<V*-Ja—xtax

Bapmuanr 4. 1.Berauciuts ¢ moMmompto oeta-gpynkmumn 0

, x| <4 Hf(x)=ﬂ,|x|}4

2. [IpencraButh unTerpasiom Oypbe GyHKINIO f (I) =4
B
Idr If (x.y)dy

3. I3MeHUTb MOPSI0K HHTErpupoBaHus 0
4. BelyrcnuTh Maccy HEOJHOPOIHOM MIIACTHUHBI D, OTPaHUYEHHOU KPUBBIMU

_ _ _ _ X
2y+x=-2y+x=1 x=0 C IUIOTHOCTBIO ;.l(x,y)— 4x .
BF:II+_}'1=4, y+z=2,2z20

5. Beraucnurs 00beM TEIA

'[I.'I.rz+y +z?

6. Beruncnuth HHTCIrpall C IOMOIIBIO IIEPCXOJa K C(I)CpI/I‘ICCKI/IM KOoOopauHaTam

F":151:1+_}|.r1+:a'1 29, xz20,y< ﬁx,ziﬂ

xi6

[3/tg3x)*ax
0

flix)=x+ Z’IE[ﬂ,il] .

Bapuanr 5. 1. Boruncnuth ¢ nomouisio 6eta-pyHkunn
2. [IpencraButk unTerpasiom ypbe 3a1aHHYIO Ha NMOITYOCH QYHKLIHIO

f (x)= 0 X >4 ponomKuB ee YeTHBIM 06pa30M

Idy If(x,y)dr

3. 3MeHuTh nops0K I/IHTel"pI/IpOBaHI/ISI -7
2 =4x, x+y=3,y=0

4. Beruucnuth miomans Gurypsl D, orpaHiYeHHON KpUBBIMU Y

2
— A4 = = =
.5. Boruncnuth 00beM Teja, OrpaHUUYEHHOTO ITOBEPXHOCTIMU y =4-x, z=3x,,2=0@z2 ﬂ)_
6. BeruncanTs ¢ MOMOLIBI0 EPEX0/1a K HUIMHIPUUECKUM KOOpAMHATAM

R

OV -xt +_].r1 vz =Lz 2>x" +y1,z >0

it 2
lee_’ dx
Bapmuanr 6. 1. BeranciuTs ¢ momoinsio ramma-QyHkiun 0

2. IlpencraButh naTerpanom Oypne (byHKumo (I) 1- |I|’ |I|{1 7 (I) 0,

Idr If(x,y)dy
=

3. I3MeHHUTh HOPSI0K HHTErpupoBanus 0

1, y=0,z=0
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2
o o =X
4. BBIYMCIUTh Maccy HEOJJHOPOJHOM MIaCTUHBI D, OrpaHMYeHHON KPUBBIMU ¥

womocrsio HGY)=4x+5y+2

5. BeIUHCIUTE 00BEM TCJa, OIrPaHUYCHHOI'O ITOBCPXHOCTAMUA

2+yt=1, 2* =9(I1+y1),z=0(xzﬂ,y2ﬂ)_

+L x+y=3

[[[* +Dasdyaz

6. BBIYUCIIMTD MHTETPaIT C HOMOIIBIO [IEPeX0/ia K MIINHAPHICCKUM KoopaAnHaTtam ¥
V:x? +y 521,251

Bapuanr 7. 1. Borurcnuth ¢ nomoipto 6eta-pyHkuun

}2

2. [IpencraButh unTerpaniom dypoe GyHKIKIO f (I)

3 B
Jax [rly)y

3. I3MeHUTh MOPSA0K MHTETPUPOBAHUS 0 Jos?
2

X
L’I:—+y1 <Lyz-xxz20
4. BoluvcnuTh II0Iaas GUIypbl
5. Beluncinutb 00beM Tena, OrpaHU4eHHOI0 IIOBEPXHOCTAMU

x1+y1=24,z=q,l'49—x1—y1,z=3
_ddydz

v X +Yy
6. .BpruncnuTh HHTErpai ¢ HOMOMIbIO Iepexoa K cpepuyecKuM KOOpAUHATAM , TpaHuIa
V: I1+_}'1 =4y <9, y+z=4,z=20

j'r"-mdr

Bapuanr 8. 1. Beraucnuts ¢ nmomorieko o0era-¢pyHnkiuu 0
>5

2. [IpencraButk unTerpaiom dOypoe GyHKIINIO f (I) 5~ |I|=’|I| <5 f (I) 0,

idy [ Ay

3. I3MeHUTh NOPSIIOK HHTETPUPOBAHMS 0z
4. BeruMcnuTh Maccy HEOJHOPOIHOM IIIaCTUHBI D, OrpaHn4eHHON KPUBBIMU

Xty=2,y=2x x=0 C IUJIOTHOCTh F(x,y)=2—x—y_

5. Berancnauts 00beM Tena, OrpaHUuE€HHOTO ITOBEPXHOCTIMU

z=./y, y=2r,y=1,,y=3(zzﬂ,xzﬂ)_

6. BBIMMCIINT HHTETPAI ¢ IOMOLIBIO IIEPEX0a K LHIHHAPHIECKAM KoopauHaram © ¥ 4-x -
V-:z<4—x? —yz,z 20, y<2x,x=20
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Bapmuanr 9. 1. Berurcinuts ¢ momounisto 6eta-pynknun 0 .
X, 1=x=<

F()= {ﬂ 1; 2
2. IlpencraButh uHTErpasioM Oypre QyHKINIO > X<l x> 2

Td:ff (xy)dy

3. I3MeHUTb NOPSA0K MHTEIPUPOBAHUS 4

x=y, yl=—x+4,y=-1 (rz-1)

4. BeruvcnuTh I0ma s GUrypbl, OrpaHu4eHHON KPUBBIMU
2 2 . 2
z=0-x"—-y", z=-/x"+y
5. Beruncauts 00beM Tenna, OrpaHUYE€HHOTO MOBEPXHOCTIIMU .

[]] (2 + 4)dxdya:

6. BBIYHCITHTD C TIOMOLIBIO TIePeX0/ia K UIHHAPHICCKUM KoopauHaTam ¥ ,
IEi‘F":z—:=9(J:1+_]."1),J:1+_]."1 =Lz=0

j’f (17 x)dx

Bapmuanrt 10. 1. Berurciauts ¢ nomonipto ramma-¢yskipn 0

2. [IpencraButk unTerpaiom dypve GyHKINIO F(x)=4, 0=x<2 u f(x)=0, x>2

e€ HeuETHBIM 00pa3oM.

, IPOJIOJ>KUB

1 4y
[y [Flcy)ac

3. VI3MeHHTH MOpsIOK HHTerpupoBanms ©  27H

2
. . =x" - =1
4. BBIYKCIIATH MacCy HEOHOPOIHOM IIaCTHHBI D,0rpaHiyeHHON KPUBBIMH y Ly c

_ 3.2 2
IUIOTHOCTHIO F(I:J") =3x"+2y° +1
5. Beruncnutb 00beM Tela, OrpaHUIEHHOTO TTOBEPXHOCTAMHU

z=Ax 4y ,z=0,x=0,y=0,x"+y  =2x, x + y? =8x (y 20)

6. Berancnuthb HHTCErpajl ¢ MOMOLIBIO MCPEXOJa K C(I)epI/I‘-ICCKI/IM KOOpAuHaTaMm

.III-‘JII vy r 2t dvdydz Viox? vyt 2t <3,y<25,220,y< x
v

2. IlpencraButh uaTerpasioM Oypbe GyHKIHIO

id:f}(r,y)i'y
0 22

3. I3MeHUTh NOpsAI0K HHTETPUPOBAHUS
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— o2 _ —
4. BBIYHCITUTH TUIOMIAIh (PUTYPBI, OTPAaHUICHHON KpI/IBLIMI/I-]'r =x"+4x, y=x+4,y=0(y20)

2 2 2 2
Z=-V'L12—I -y, z=x"+¥
5. Beruucnuth 00beM Tenna, OrpaHHuEeHHOTO TOBEPXHOCTAMHU .

[[J(z - 2)axaya:

6. BBIYHCIUTE ¢ TOMOIIBIO TIEPEeX0/1a K WIHHIPHISCKUM KoopauHaTam ¥ ,

BF:,?::G(xz +_}r1),x1+_}r1=3,z=ﬂ_

iﬂ (17 x))*dx

Bapuanr 12. 1. Beiauciuth ¢ moMoIipo raMma-¢GyHkimu @

J(x)=4,0=x=3 f(x)=0, x>3

2. IlpencraButh uaTerpasiom ypbe GyHKIN
e€ HeuETHBIM 00pa3oM.

, IPOJIOJIDKUB

4 FH
[ay [ rlx.y)ax
“2

3. I3MEHHUTD OPSAIOK HHTEIPUPOBAHHS Fl

3
o o = = }
4. BEIYUCIUTH MacCCy HCOJHOPOIHOM IIJIaCTUHBI D,OFpaHI/I‘leHHOI/I KpUBBIMU y=x.¥ 3x (I - U) C

_ 1)
IUIOTHOCTBIO F(r“’y ) =l+x
5. Beruuciuth 00beM Tena, OrpaHuYEHHOT0 TOBEPXHOCTIMU

1—y1,2=ﬂ,x=ﬂ,y=x(y£x)_

6. Berancnuthb HUHTErpajl ¢ IOMOUIBIO NMEPEXOJa K C(i)epI/I‘-ICCKI/IM KooOpJAuHaTamMm

‘I'H\f(xl +y vz ddydzVixt +yt 122 €Ly <0,z20,y<—x,z< . 3(x? +yD)
4 :

z=4—x

Bapuanr 13. 1. Berunciauts ¢ nomonipto 6era-pynkmnun 0 l1+x

2. [IpencraButk unTerpaiom Oypoe GyHKIINIO f (I)z 2x, |I| <3 " f (I): 0,

jl'ﬁ‘y]l'f (x,y)dx

2 32

x[>3

3. I3MeHUTh NOPsA0K MHTETPUPOBAHMUS

=—5y1,ylﬂ,x£ﬂ .

_ 2
4. BeruucnuThb M10Imaab GUrypsl, OrpaHH4EHHON KPUBBIMU x=-4y", x
5. Beruucnutb 00beM Tenna, OrpaHUuE€HHOTO TTOBEPXHOCTIMHU

z=y,xz +y1 =18, z=0,,x=0,x=./3y

6. Beruncnuth HHTErpal ¢ IOMOUIBIO IEPEXOJa K HUIMHAPUIYCCKUM KOOpAUHATAM

‘Il]'(yl +x° +zl)drdyn‘;z

1
[« A1 Pax
BapuanT 14. 1. Berauciuts ¢ momorpio 6era-¢pynkmun 0

2. [IpeacraButh uHTErpasiom Oypbe HyHKIIUIO f (I)z X0£x<35 U f (I) =0,x>5 , IPOJIOJKUB
€€ YeTHBIM 00pa3oM.

oV - 2> =x1+_}r1,z=3
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2 11x
[ax [ fx.y)y
3. I3MeHUTh NOpsAI0K HHTETPUPOBAHUS 0 3

4. BbIYuCIUTh Maccy HEOJJHOPOJHOM MIaCTUHBI D,0rpaHn4eHHON KPUBBIMU

x=0,y=0,y=+25—x% (x>0, y>0) p(x’y)_lu +y?

C IINTIOTHOCTBIO
5. BeIUHCIUTE 00BEM TCJa, OIrPaHUYCHHOI'O ITOBCPXHOCTAMUA

2_2_x_y?, x1+y1=l(x1+y1£1).

6. Beruncnuth HHTErpal ¢ IOMOLIBIO IIEPEXOJa K C(bepI/I‘IeCKI/IM KOOpJMHAaTaM

V:1<x? +_].r1 +21£9,x2l],y£—x_

4z
Inff

Bapuant 15. 1. Berauciuts ¢ nomomnipto ramma-¢pynknuun 0

x>~
2. [IpencraButh unTerpasiom Oypbe GyHKINIO 51 f (I) - ﬂ, 3

0 2yt

[ay | rx,y)ax

1 -2
2 2
x 4 4
D- _.|_y_-¢:1: y} x,y{__
4. BelYrcnuTh TIOMAAs GUTYPHI 25 16 5
5. Beraucnauth 00beM Tena, OrpaHuuYEHHOTO MOBEPXHOCTSIMH

y? —1-x?

3. 3MeHUTh NOPSA0K UHTETPUPOBAHUS

> X+yt+tz=4, _}'=ﬂ,z=ﬂ_

6. BerancnuTs ¢ IMOMOIIBIO MEPEXO0Ja K MUINHAPUICCKUM KOOpANHATAM

| s
v :C2+_]|F1 ’BF:I1+}']=2x,x1+_}r1=4x,x+z=4,22ﬂ,yzﬂ.

10
Bapmuanr 16. 1. Beruncauts ¢ nomonipto 6era-pyakuun 0 l+x

2. IlpencraButh uHTETpasioM Pyphe (byHKumo f (I)z 2-3x% |I| =2 " f (I)z ﬂ,|I| > 2.
H{x-1)
Idr If(x y)dy
3. I3MeHHTb NOPANOK HHTETpHpoBaHus 0

I=ﬂ,x1+_}'1 =1

4. BeruncauTe Maccy HEOTHOPOHOM IUIACTHHBI D, OrpaHM4eHHONW KPUBBIMU

_ 2 2
IUIOTHOCTBIO F(I,_}') o cos{x Ty )

e N r T _
5. BBIUUCITUTH 00BeM OV :x=.9-y ., x=-4-y ,Z—I,Z—U(ZEU).
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6. BbrancauTs MHTErpaj ¢ MOMOIIBIO Mepexo/ia K chepruuecKUM KOOpIuHaTaM

1} - IJ’ZIEIIH'I+21£9,22ﬂ,y2n,y2x

[ (e
Bapmuanrt 17. 1. Beruncauts ¢ nomonipto ramma-¢gyskimn 0

2. IlpencraButh uaTErpasioM Oypbe GyHKIHIO f ( )_ 2-
1 71
[ay [rlxy)ax

0 J
3. I3MeHUTh NOPSAOK UHTEIPUPOBAHUS Ly

y=4ix y=9",y=4y=9

4. BoruncnuTh miomaas Gurypsl D, orpaHU4eHHON KPUBBIMU
5. Beruncauts 00beM Tena, OrpaHUuE€HHOTO MOBEPXHOCTIIMU

z=2y,y=Ly=+9-x, z=0(y2D)
m(z+1)dxdydz

6. Beruncnuts ¢ HOMOH_IBIO nepexoz[a K DUWJIHMHAPUYCCKUM KOOpAWHATAM ¥

BF:2=4ﬂ.I'x2+_}r X2 +y =16,z=>0

j'xz ‘4‘Jdr

Bapuanr 18. 1. Berurciauts ¢ nomoripto ramma-¢yskiun 0

2. IlpencraButh uaTErpaiom Oypobe (byHKumo f ( ) 5|I|=‘ |I| <1 f (I) 0,
Idr If (. ¥}y
3. I3MeHUTh MOPSI0K HHTErpupoBaHus 0

4. BeluMcnuTh Maccy HEOJHOPOIHOM MmiIacTUHbI D, orpaHu4eHHON KPUBBIMU y=3x",y=3 c

IIJIOTHOCTBIO F(I,_}") - }rl (I +l)

5. Beruucnuth 00beM TCJI1a, OTPAHUYCHHOT O ITOBCPXHOCTAMU MMOBEPXHOCTAMHA

:|:1+_].rI =1, z=4—x1—y1,z=ﬂ
||| zbcdyaz

6. Berancnuthb HHTErpal C MOMOLIBIO MEPEXOJia K NUINHAPUYCCKUM KOOpJAUHATAM ¥ )

V:x? +_].r'1 <z z2 . x? +y1

to 4
I
Bapuant 19. 1. Berauciuts ¢ nomompsio 6era-pyukiun 0 (l+x )2

F6)-1-x. k<3 | 7@)-0.ld>3

2. [IpencraButh uHTErpasiom Oypbe GyHKINIO
I
[ax [ flxy)y
3. VI3MeHUTH TIOPATOK HHTErpHpoBaHus 0 —x
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) = 8. x = = S,
4. Beraucauts wiomans Guryps! 4 orpannuenHoil kpuBBIMI 'l ? Y-y
5. Beruncnuth 00neM TCJa, OIrPaHUYCHHOI'O ITOBCPXHOCTAMUA

II+_}'1 =51, z=-Jlm—I]—y1, 2=ﬁ(11+}'1 <51)

6. .BeruncanTh HHTETpai ¢ MOMOLIBIO epexo/ia K chepruuecKuM KOOpJHHATAM :

F:l£x1+_}r1 +2z2 £9,z= Jx2 +y1,_}r2l]

}15 -9 —xtdx

Bapmuanr 20. 1. Berurcnauts ¢ nomomipio 6era-pynkimn 0

Fx)-4+]sl [ <4, 7)-0.Jc]> 4

2. [IpencraButh unTerpaiom Oypoe GyHKINIO

4 33

5 2

[ay [rix,y)xc
3. 3MeHUTb OpSIOK uHTerpupoBanus 0  HF

4. BeruncnuTh Maccy HEOJHOPOIHOM MIacTUHBI D, OorpaHu4eHHON KPUBBIMU

y=x3,y=3,y=ﬂ,x=3 C IJIIOTHOCTBIO p(x,y)=x+_}'_

5. BeIuuCIUTE 00BEM TCJa, OIrPpaHUYCHHOI'O ITOBECPXHOCTAMHA

y=2x,y=-2xy=4,2"=4-y,2=0(z20)

-[[I- ]
7 . 8—x
6. BerancinuThb HHTErpal ¢ OMOUIbIO IEPEXOJa K HUIMHAPUYCCKUM KOOpANHATAM y
V-z<8—x’ —_}rl,zzﬂ,_}rzﬂ

0) KpUTepUM OLCHUBAHUSA KOMIIETCHUU (Pe3yJIbTaToOB):
KoHnTtposibHas paboTa cUMTaeTCsl BBHIOJIHEHHOW MPU YCIOBUU MPABUIBLHOTO PEIICHUS HE
MeHee 4 NMpeJIoKEHHBIX 3aIaHUN OJTHOTO U3 BApUAHTOB (MOJy4eHO HE MeHee 18 Gasion).

B) ONHCAHHUE IIKAJbI OLIEHNBAHMSI:
KonTtpoarHas padota 1 onennBaercs B 30 6amuioB: 3amaya 1 onenuBaercs B 3 Oaiia,
3amauu 2, 3, 4 onleHUBarOTCA B 5 0am10B, 3a1a4n 5,6 — B 6 OaJIJIOB.

4.3. Haumenosanue ouenounozo cpeocmea. Konmponvnasn paooma 2
a) TUIOBBIEC 32IAHUA:

Tema: KpuBonuHeHbIE U TOBEPXHOCTHBIE UHTErPaJIbl. TeopHst moJsl.

fGc—y)at .
Ba L iy =4y
puanrt 1. 1. Beruucnuts unterpan £ , T1e £+ - OKPYXHOCTh .
{jo? —0ds
2. BBIYucauTh MOBEPXHOCTHBIN MHTErpaJl MEPBOTo poaa = , Te & — gactb KOHYcCa
Cry=2z2,220 Z+y =1

, OTCCKaeMasd HUINHAPOM
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{j (2 + 2 by

3. BbrunucanThs NOBEPXHOCTHBIN MHTETPal BTOPOro pojaa = , Tie ¥ - BHemHss CTOpOHA

4y 42 =16

4. BBIYNCIUTS UUPKYISIHIO BEKTOPHOTO mojist & Bois kouTypad (B Hampasnenuu BospactaHus
E=ﬁ'—3z}+yfc', L-x=cost, y=4sn i,z =2cosf—4sm 43

HUKHEH MOJIOBUHBI chepbl

napamerpa %), ecnm
5. BBIYHCIIHTH IIOTOK BEKTOPHOTO MOJISL & depe3 3aMKHYTYIO IOBEPXHOCTh & (HOPMailb BHEIIHSIS), ECIIH
G=Txi+zj+{(x—v 452k . S:z=+y.z=2 12y y=x y=2xx=13_

6. SIBnsieTcs M BEKTOpHOE TI071e % =x'i tyitzk COJICHOMIATTbHBIM? BBIUHCIIUTD ITOTOK ITOJIS Yepes
chepy SIMHUYHOTO pajJinyca ¢ IEHTPOM B Havaje KOOPJAWHAT B HAIPaBJICHUH BHEIIHEH HOPMAJIH.

(B

Bapuanr 2. 1. Boruncnuts unrerpan £ , The L:x+y =1,

_{.-l:x-l- v+ z)ds

2. BoluMcnuTh NOBEpXHOCTHBIM MHTETpall IEPBOIO poja = ,rae ¥ - gacts cepsr

2
= => = =>
Iz + yz tz 3 , OTCCKacMasl KOOPAWHATHBIMU IINIOCKOCTAMU (I_ u’ y= 0’ Z= u)

i + ")

3. Beruucnuth HOBGpXHOCTHLIfI HHTCIpajl BTOpOro poaa s , TAC - 4aCTb ITIOBCPXHOCTHU

z=1422+»

IMOJIOKHUTCIIbHBIM HAIIPABJICHUEM OCHU (?Z)

, OTCeKaeMast IIOCKOCThI0 Z =3 (BexTOp HOpMANH o0pa3yeT OCTpBIi yroJ ¢
4. BeIUMCIUTD HUPKYIISIIIUI0 BEKTOPHOTO OIS & proms koHTypa & (B HanpapneHnM Bo3pacTaHus
napamerpa #), ecin & =(y—z2)+(z-7+(x—y)k L:x=2cosf, y=3sm ¢, z=TF +4cost —3an

5. BBIYHCIIHTB IIOTOK BEKTOPHOTO MOJISL & depe3 3aMKHYTYIO IOBEPXHOCT & (HOPMalb BHEIIHSIS), ECIIH
g=3x1 —z7.8: 24y =22 z2=6-x"—y.z20

6. SIBnseTCA MM BeKTOpHOE Tone &~ (y+z)+(z+x)j+(c+ )k MOTeHIMaIbHBIM? BhruncanTh
LHUPKYJISLUIO

422 =1 y=0

IoJIsA BAOJIb OKPYKHOCTU np06eraeM017I IMpOTHUB 4acoBOM CTPCIJIKH, €CJIN CMOTPETH U3

rouxn (&1 0
I{y+ x} -4

Bapuanr 3. 1. Beruncnuts narerpan £ , rie L -mpapp1it BUTOK MeMHMCKATHI r= Tltpl

(22 4292 - 2)es
2. BeruncauTe MOBEPXHOCTHBIN MHTETpal MEPBOro poaa = , Te & — gactp
TIOBEPXHOCTH Z =4-x" -y , OTCEeKaemMasi KOOpJAMHATHBIMU IJIOCKOCTSMM.

{§ 22 dvekz + ydekz + 2cbedy
3. BeIuucanTh NOBEPXHOCTHBIN MHTETPAJl BTOPOro poaa = , re ¥ - gacThb
IIOBEPXHOCTHU Xy 42 =25 , OTCeKaeMasi KOOPIMHATHOM MIOCKOCTBIO £ — 0(z<0) (BEKTOp HOpMaIH

00pasyeT OCTpBIf yToJ ¢ MONOKHTENHEIM HanpaBiennem ocn OF ),

4. BBIMUCINTH TUPKYIALNIO BEKTOpHOTO TIons 2 Broms koutypa (B manmpasnenuu BospacTanus
napamerpa £), ecrm & =+ YN+ -y)J , L - xouryp Tpeyronpuuka ¢ BepmmHamMu
40.0). BQ. 2. €O 3 |, ;1on0kuTenbOM HanpaBTeHHH 06X0/1A KOHTYDA.

5. BeIYuCIUTE IOTOK BEKTOPHOTO MOJIs & yepe3 3aMKHYTYIO IOBEPXHOCTD § (HOpMaJb BHEUIHSIS), €CIIH

Ez(ﬁx—y}?+(¢r+yl?-l—(e” +32F,S:x2 +y’ =2, z:],z::il
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a=|— —xpft| - [+ =k
2 2 2
6. SIBnsieTcst 1M BEKTOPHOE IOJIe COJICHOUJATbHBIM?

BbrauciuTh moToK moist uepes chepy eTMHHYHOTO pajryca ¢ IIEHTPOM B Hayasie KOOpIMHAT B
HalpaBJICHUU BHELIHEH HOPMAJIH.

o _r] - [ 22 -

3
I nyeak 25
Bapuanr 4. 1. Beruncnurth unTerpan £ ¥ , Tae Ly=2/x OT TOYKH A3 JI0 TOYKH
B&4.2)
_“x:rzi!

2. BoruncnuTh NOBEpXHOCTHBIA HHTErpall IEPBOro pojga = , TZIE ¥ ~ 4acTh TOBEPXHOCTH

— 2 _
¥= xz tz , OTCE€KacMasi IJIOCKOCThIO ¥y= 9 .

{§ xvetz + yebeck: + zdbedy
3. BbruucanTh NOBEpXHOCTHBIN UHTETPaJl BTOPOro pojaa = , re & - gacTs

2,.2
. xr = . =0(z>
BHEIIIHEH CTOPOHBI chepbl ty +z' =1 , OTCEKaeMOH TJIOCKOCThIO & 020

—

4. BEIYUCIUTH HUPKYJSIHUKO BEKTOPHOT'O IMOJIA a BIOJIb KOHTypaL (B HaIlpaBJICHUH BO3paCTaHUA

napaverpa #), com 3=¥1 ~x7 427k, L1z =307 +¥")+1.2=10

5. BBIUHMCIUTDL HOTOK BCKTOPHOI'O ITOJIA a 4Cepe3 3aMKHYTYIO TIOBEPXHOCTb S (HOpMaJ'IL BHeI.HHHH), cClin

E:{rhfz_ +l)§’+(1x+y}}+(z +dn )k, §:z2 =22 +y%,z =1

6. SBnsercs i BekTopHoe noe & = 0XA + th'z —2y ]} tzk
IIOTCHIUAJIBHO, HalTH ero IIOTCHIMUAJI.

moTEHIMAIBbHBIM? Eciu mmone

j- df
i 2
Bapuanr 5. 1. Borunciuts uaTerpan - X4yt ,rae & - orpesox npamoii o Touku Al-' ]’l] hiy]

TOYKH 3(2* 12).
_{.-z s

2. BeluMcnuTh NOBEpXHOCTHBIM MHTETpall IEPBOIO poja = , TIe ¥~ gacTh mI0CKOCTH

z=4x"+y’) , OTceKaeMasi TIIOCKOCThIO z=4.

{§ vz dvez — ez — v dedly
3. BbruncanTh MOBEpXHOCTHBIN MHTETPal BTOPOro poja = , re & - acTs
_]!2 =x*+z 0.y=1

yrou ¢ ocbro GF ).

MIOBEPXHOCTU , OTCeKaeMas TLIOCKOCTAME ¥ (BeKTOp HOpMaJU 00pa3yeT TYMou

—

4. BBIMUCINTH TUPKYIALNIO BEKTOpHOTO TIons 2 Broms koutypa (B manmpasnenuu BospacTanus

napamerpa %), ecru d=x'tzj +J’E,L:I=mst,_r=35'nt,z=2mst—35'nt—2_

5. BBIYHCIINTB ITOTOK BEKTOPHOTO monisi & depes 3aMKHYTYIO TOBEPXHOCTD 2 (HOPMailb BHEIIHSS), CITH

E=ﬁ'-l—y2_}=-l-z£3:12 1y 422 =252=0(z20)

r r - e -
. div—, roi— r=xi+yj+zk,r=F|
6. Haiitu r F.rae

j v

Bapuanr 6. 1. Beruucnuth uaTerpan £ ,rie L - nepsas apka rukIouIBE!
x=10{¢—sin £ ¥ =10{1 —cos1)
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{§ Gz + yz)ds

2. BeluMcnuTh NOBEPXHOCTHBINM MHTETpaJl IEPBOro poja = , re ¥~ 9acTh IIOCKOCTH

2= +y , OTceKaeMas IIHIHHAPOM Xy =2x
§) 2 dvekz + zebedy

3. BbruncanTh NOBEpXHOCTHBIN MHTETPaJl BTOPOro pojaa = , re ¥ - gacThb [IOBEPXHOCTH

Cry=9-z
TIOJIOKUTEIbHBIM HarpaienneM ocu OF ).

i Y b+ xdy
4. BeruncauTh uHTErpan £ x , TIIe L:y=hx OT TOYKH A 0) II0 TOYKH Be D .

, oTcexaemas miockocteio Z =0 (BexTop HOpManH 06pasyer ocTphIit yroi ¢

5. BeI4UCANTS TOTOK BEKTOPHOTO 10Js1 & yepe3 3aMKHYTYIO TIOBEPXHOCTh S (HOpMasb BHEIIHSAS ), €CITU
g=2x1 +zk, S:y=xz,y =4xz,_r =kx>0,z=y,2=0_

6. SIBnsieTCs M BEKTOpHOE TIonie F =x* ¥i—2xy j +2xyzk COJICHOUJJATbHBIM? BBIUUCIUTH TOTOK MOJIS

Pyt=42=02=1_

4YCpe3 3aMKHYTYIO TIOBECPXHOCTD, 06p8.30BaHHYIO IIOBCPXHOCTAMU
HaIpaBJICHUU BHCIITHCH HOpMaJu.

_f xy dl I
Bapuanr 7. 1. Boruncnuts unrerpan £ , rae =Lomo . KOHTYp IIPSAMOYIOJIbBHUKA C BEPLUINHAMU

A(2.0), 3(1.0).C(4.3).D2.3)

2. Berapcnthb Macey momycdepsl = ‘-'g_xz e C [IOBEPXHOCTHOM IoTHOCTEI0 =22 +2y° _
§§ 2xcelyetz 4+ (1 2) ey

3. BeIuMCIUTh MOBEPXHOCTHBIM HHTETpaji BTOPOro pojaa = , re F - BHem s

24y’ =16

CTOpPOHA NHUJIMHAPA , OTCEKacMas MIOCKOCTAMU z=0 uz= 2 .

—

4. BEIYMCITHTH IUPKYJISIMIO BEKTOpHOTO 0N @ Byonb kKontypaL (B Hanpasnennn Bospacramms

napamerpa £), ecrn E=(y—z]?+(z—x]}+{x—y}£ Lix=cost, y=am t z =21—cost)

5. BBIUMCINTE TOTOK BEKTOPHOTO MOJIA & gepe3 3aMKHYTYIO ITOBEPXHOCTh 5 (HOpMaJIb BHEUIHSIS), €CIIU
=z t0y-0TG+zk. 5 z=2+ V¥ +ZX 22 +y¥ =Lz=0

6. SIBnseTCa MM BeKTOpHOE Tone & ~ B+ Ayl + (-2 MOTEHIMATHHBIM? Berancinte
UPKYJISIHIO

10J1s1 BJIOITb 01<py>1<Ho<:mJ':2 +yi=42z=0, npoGeraeMoii IIPOTUB YaCOBOI CTPENKH, €CIIH CMOTPETH C
TIOI0XKUTETBHOM cTopoHs och OF

¥
jm"l:tg—d‘f L:r=l+q:,ﬂ£.pgf

Bapmuanr 8. 1. Beruncouts unterpan £ * e 2

_[.-l:!h:-l- 2y +z)ds
2. BeruncauTe MOBEPXHOCTHBIN MHTETPal IEPBOro poaa = , T &~ 9acTh [TOCKOCTH
x—ytz=—4

, OTCCKacMasd KOOPpAUHATHBIMU IIJIOCKOCTAMMU.

§§ O — vz + (z — )bz + (c— 2)ebedy
3. BeIuucanTh NOBEPXHOCTHBIN MHTETPAJl BTOPOro poga = , Tae

b

_ .2
F_ qacte moBepxnoctn ¥ ~Z +y , OTCeKaeMast IOCKOCThI0 X =3 (HopMaIb 06pasyeT OCTpbIil yro ¢

ocsro OX'),
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J2 +3)dcr 02 -3 dy

4. BeluMcauTh KPUBOJMHENHBIN HHTETpall BTOPOro pojaf ,rae L& - xpusas
¥y= |I| OT TOYKH A-11) 710 TOYKH B(3, 3].

5. BBIYHCIIHTH IIOTOK BEKTOPHOTO MOJISL & yepes 3aMKHYTYIO IOBEPXHOCT & (HOPMailb BHEIIHSIS), ECIIH
E=it -k 5 - C+y+z2=16 2 +y’=8220

6. Beraucinurs :'.Ev[n-,r:]1 m.t[a-,r-']’ rie II'::]'I:-I--"'-'i}-l_"?"'é’l '“-:21:_-;-'-4&-.

L
— A x
21 v Lr=20+tcos@0<@p<—
I ty 2
Bapuant 9. 1. Boruncnuts uaTerpan , Tae .
o2 +207)ds
2. BoruucauTh NOBEpXHOCTHBIA MHTETpaJl IEPBOro poja + , re ¥ - gacThb [IOBEPXHOCTH
2
= — <z
Xy =z . orcexaemas miockoctsvu Z =0 y z=4 (0224
{J Pz + 23 ez — 2y
3. BbruucanTh NOBEpXHOCTHBIN UHTETPAJl BTOPOro poja = , re 2 - acTs
IIOBEPXHOCTU Zz=x"+y’, oTcekaeMas IIockocThio Z =4 (BekTop HOpMamu k § 06pasyer TyIoil yroi ¢

IMOJIOKUTCIIbHBIM HAIIPABJIICHUECM OCHU c?‘z)

4. BHIYUCINTH TUPKYIALNIO BEKTOpHOTO ons 2 Broms koutypa (B manmpasnenuu Bospactanus

napamerpa £), ecim d=2yi —3xj+xk,L:x=2cost,y=2snt, z=—2cosi—2sn t+2

5. BBIUMCIUTDL NOTOK BCKTOPHOI'O ITOJIA a 49Cepe3 3aMKHYTYIO TIOBEPXHOCTb N (HOpMaJ'IL BHeI.HHHH), cClin

E=(1:z+zz)7 +l:yz-I-Z;l:}__;—z.ic“,S:J:2+y2+z2 =4 z=0{z=>0)
6. SIBnsieTcs M BEKTOpHOE TIoNe & — Zx_pzx—y{yz +1}-’+3k COJICHOMJATbHBIM? BBIUMCIUTH TOTOK OIS

:|:2+y2 :zl,z:ﬂ,z:],B

4Cpe3 3aMKHYTYIO TIOBEPXHOCTD, O6pa3OBaHHy10 MMOBCPXHOCTAMU
HaIpaBJICHUU BHEIITHECH HOpMaJu.

fliz-52y)a

Bapuanr 10. 1. Beruucnuts unrterpan £ , rne 4 - nyra acTpouasl
_ 3
x=cos’s, y=sin’t MEXIy TOYKaMu 41.0), 5(0.1).

fjzes

2. BeluncnuTh NOBEPXHOCTHBIN MHTErpaji NepBOro pojaa = , TIe 8 —yacte MMOBEPXHOCTHU
z=5-2-y , OTceKaemasi IIocKocThio 2 =1,

{J vz + yecodz + xzdbedy
3. BIUMCIUTh MOBEPXHOCTHBIM HHTETPAJI BTOPOTO poAa = , TIe S _ puemmnsas

2 r 3
CTOpPOHA 4aCTH C(bepblx2 ty +z _31, OoTCeKaemMas KOOPJIMHATHBIMU TIJIOCKOCTSIMU U Jexanias B 1
OKTaHTE, HOpMaJib 00pasyeT Tymou yroi ¢ ockio OZ.

=27 + 27 7 - 372k

4. BeruucnuTh paboTy BEKTOPHOTO MO B1071s oTpeska A8 | rie

AL2.1.5(2.4.3)
5. BBIYHCIIHTB TIOTOK BEKTOPHOTO MOJSL & dyepe3 3aMKHYTYIO [IOBEPXHOCTH S (HOPMAIIb BHEIIIHSS), €CIIA
-3 =ﬁ'+y2}—zic', S:22=24y% z=3x=0,y=0(x20, y>0)
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6. SIBsiercs i BektopHoe roe = A TR Y k

x -I-y2 1+z% =0 x=0,

IMOJIOKUTEILHOMN CTOPOHBI OCHU ax

HOTCHI_[I/IaJ'IBHBIM? Brerauciauts HUPKYJALHUIO ITOJIA

BJI0JIb OKPY>KHOCTH poberaeMoii MpOTHB YaCOBOM CTPEJIKH, €CIIU CMOTPETH C

v
Bapuanr 11. 1. Beruuciaute uaterpan £ yz) rae & - nepBeIit BUTOK BUHTOBOI JIMHUN

r:gﬁlmugwgg

fless e

2. Beranciaurts HOBerHOCTHBII/I HHTErpal ri€pBoro poga s € **~ 4aCTb IOBEPXHOCTHU

C(i)epblxz-l--r tz =1,0TC€KaeMa$Iz='*'xz+yz.

{§ 2 dvetz + 27cbedy
3. Beruucnursp HOBerHOCTHLII‘/'I HHTCIrpajl BTOpOro pojaa & , TAC 'S - 4aCTb MTOBCPXHOCTU
a2 —_ —_
KOHYcCa Xy =z , TeXkKaas MexIy MIOCKOCTAMH 2 =1z=9 , HOpMaJib 00pa3yeT TYIOH yroi ¢
oprom k.

—

4. BEIYuCIUTH HUPKYJISIIUKO BEKTOPHOTO IMOJIA & BnoIb KOHTypaL (B HaIlpaBJICHUH BO3paCTaHUA

napaverpa %), ecnu d=-3z +y7 +2yk. L:x=2cost, y=2sint, 2z =3cost—3snz-1

5. BerunciauTe 1MOTOK BCKTOPHOI'O ITOJIA a 4Cepe3 3aMKHYTYIO TIOBEPXHOCTb S (HOpMaJ'IL BHeI_I_IH}ISI), €CJIIn
E=2x7 42k, 5:x4+2v+32=6. 2+ ¥ =L z=0.

6. SIBnsieTcst M BeKTOpHOE mojie = =X+ j+ 27k MOTEHIHATIbHBIM? COJIEHOUANbHBIM? BeIuncanThb
MIOTOK 10JI yepes chepy paanyca 2 ¢ IEHTPOM B Hadajie KOOPAMHAT B HAIIPABJIEHUU BHEIIHEW HOPMAJIH.

j' 2 +ydl
Bapuanrt 12. 1. Beravcnuts uarterpan & ,rne £— passeprka oxpyxnOoCTH

x=MNcost+ismi).y =Hsn t—tcosd), 052<2x
_[.-(xz +¥ )tk

2. BEIYHCINTH TIOBEPXHOCTHBIH MHTETPAN MEPBOTo poja 5 rae & - 4acTh MOBEPXHOCTH
Y ¥ , oTcekaemast IiockocTeio 2=3 ¥ 0(y=0)

7 27t

3. BeIuucanTh NOBEPXHOCTHBIN MHTETPAJl BTOPOro poga = ,rae ¥ - gacts IIOBEPXHOCTU
2+ _]!2 +z°=4 x>0

(BexTOp HOpMaJIK 00pa3yeT OCTPBIA YToJl € MOJOKUTEIbHBIM HalPaBI€HUEM OCH

If}dr+-‘u1'+2dy

4. BeIYnCIUTh KPUBOJWHEWHBIM HHTErPAJl BTOPOTo poja L , TIe L OTPE30K MPSIMOI1 OT
TOYKH Al’ l} 10 TOYKH B{4= ﬁ}.

5. BBIYMCIUTB MOTOK BEKTOPHOIO MOJI & yepe3 3aMKHYTYIO TOBEPXHOCTh S (HOpMaJh BHEIITHSS ), €CITH
d=xi —2yt+3zk.5:z =-x +y2; z=2x

6. SIBnseTcs mu BCKTOPHOC II0JIC a= (""-I- 2) + (Z + I)J + (I+ 'Fy: COJ'ICHOI/IIIaJ'ILHBIM? HOTGHI_II/IaJ'H:HBIM?

xl+21=

BbruncnuTh HUPKYIALNIO OIS BAOJIb OKPYKHOCTH 0. rpoOeraeMoil mpoTUB YacoBOU

CTPCIIKHU, €CJIU CMOTPCTh U3 TOUYKU ([t ]; 0)
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Bapuanr 13.

A a

1. Beruucauts unterpan £ ¥ ,rae L. OTPE30K MPSIMOM, COEAUHSAIOIIUN TOYKH 44; D] Hu 3(6; 1).

'{.-ZJE xz+y2+22:4,

2. BoruncnuTh NOBEpXHOCTHBIA HHTETpall IEPBOTrO poja = , Tie & — gacTb chepsl

oTcekaemas wiockocTamu 2 = 9= 2=1

ﬂmt{ufz + X yddz + v zddy
3. BbruncanTh NOBEpXHOCTHBIN MHTETPaJl BTOPOro pojaa = ,re & - gacth

z=xz+_]!2

IMMOJIOKUTCIIbHBIM HAIIPABJIICHUCM OCU Oz )

napabosounaa , OTCEKAEMast MIOCKOCTHI0 Z =3 (BeKTOp HOPMAJTH 06Pa3yeT OCTPHIH Yrol ¢

—

4. BBIYUCINTH TUPKYIALHIO BEeKTOpHOTO Tons 2 Bons koutypa (B Hanmpasnenuu BospacTanus

rnapamerpa t), eclu E=—xsz+2j+zf1 L:I=[‘.ﬂs£,_}"=ﬂ-1£,z=4

5. BBIYHCIINTB IIOTOK BEKTOPHOTO Moisi & depes 3aMKHYTYIO TOBEPXHOCT S (HOpPMaIlh BHELIHSIS), SCIIH
d=—xi +2 412wk, 5+’ =2".2z=9

2 2
- M ¥ - z -
a=|—-— +H=—- H——x=z|k
2 Ffh 2 ¥ 2
6. . SIBysieTcst I BEKTOPHOE T10JIE

HOTCHI_[I/IaHBHLIM?COJ'ICHOI/II[aJ'IBHBIM? Berauciaute noTok moss qcpe3 C(bepy CANHUYIHOI'O paJguyca €
LHCHTPOM B Ha4YaJI€ KOOpAWHAT B HAIIPAaBJICHUU BHEIITHCH HOpMaJu.

_.-I.l’ dl L: ﬁ + _}._1 =1
Bapmuanr 14. 1. Beruucauts unrterpan £ , TIe 9 4 OT TOYKU AG: mno TOYKU 2(0.2)
fimas
2. BerurcnuTh TOBEPXHOCTHBIA HHTETpall IEPBOTO poja = , e 2 —yacTh MMOBEPXHOCTHU
z=+ _]r2’
oTcekaeMas miockocTsiMu Z =16 X= 0,y=0
{27ty
3. BbruucianTh MOBEpXHOCTHBIN MHTETPANl BTOPOTO poja = , re & - BEPXHSsl CTOPOHA ILTUIICOUAA

2
= = }
4y 42z Z,OTceKaeMaﬂ nnockoctsio Z =0@=0)
4. BBIYHCITHTH IUPKYJISIMIO BEKTOPHOTO Honst & Byonk Kontypad (B Hanpasnennu Bo3pacranus

napamerpa t), ecIi Ez."?_hj‘l'zzzsi;:?-:q(lz+_l"2)-|-lz=ﬁ_

5. BBIYHCIINTH ITOTOK BEKTOPHOTO monisi & depes 3aMKHyTYIO TOBEPXHOCTb 2 (HOPMailb BHEIIHSS), CITH

.i'.l"=[v2 -I-]ZF-I—(]LC—ZF-I—(JEJ—I)E,S:IZ-I-_V: =1Lz=02=3

6. SIBnsieTcs TN BEKTOpHOE TIone F =6z + thz —2y ]} tzk Lo renmmansrev? Ecan mose
MIOTEHIMANBHO, HAITH ero noTeHuan. HailTi MUpKyIAIUI0 BEKTOPHOTO OIS IO KOHTYPY
.EL:_].'2 +z2=% x=-1

gactu ocu OX.

, KOHTYp O6XOI[I/ITC}I IIpOTHUB 4acoBOM CTPCJIKH, €CJIU CMOTPECTH C MOJIOKUTENLHOMN

3
e+ 22)dl =t y=-£ z=,0<¢<1
Bapuanr 15. 1. Beruuciaute uarerpan £ ,rne & - nyru xpusoii 2
_[.-l:ir-l- v—z)ds
2. BeraucanTh MOBEPXHOCTHBIN HHTETPAN MIEPBOTO poja = ,Te ¥~ 4acTh IUIOCKOCTH

x- 2_]" +2z=2 , OTCCKacMasd KOOPAWHATHBIMU IJIOCKOCTSAMMU.
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{J vz + yebuekz + zdbedy
3. BbrunucanThs NOBEPXHOCTHBIN MHTETPal BTOPOro pojaa = , re 2 - gacTsb

TIOBEPXHOCTH = — 1-(C+y° ), oTceKkaeMast IIIOCKOCTAMH ~ — °= BEKTOp HOpPMaJIl 06pa3yeT OCTphIil yro

C OCBhIO m

—

4. BeluMcIuTh HUPKYISILIUIO BEKTOPHOTO ot & Brosnb KOHTypaL (B HampaBJIEHUH BO3PACTAHUS
napaverpa £), com & =¥ 32 +Gx+ ) j+(xty+ )k L +y’ =lz=4-x-y

5. BeIUnCIUTE IOTOK BEKTOPHOTO 1OJs & yepe3 3aMKHYTYIO IOBEPXHOCTh 5 (HOpMaJIb BHEUIHSIS), €CIIU
F=3x T+ y+zk. 5 +y’ 422 =25 x=0(x20).

6. Haiir ), roe(rr) | T =B yitzk.r= H

_.-(J:2 +y42)dl

Bapuanr 16. 1. Beruuciauts unterpan £ ,rae - orpesok mpsamoii ot rouxu 40 1. 2) 10

TOYKH B(-23.9 .
_{.-(x-l- ¥+ z)ds

2. BoruncnuTh NOBEpXHOCTHBIA MHTETpall IEPBOTO poja = , e ¥ — nomycdepa

xz+y2+22=4,zlﬂ_
§{ stz — ez + 2ctcdy

3. BbruucanTh NOBEpXHOCTHBIN MHTETPAJl BTOPOro poja = , re & - gacTs

iy =4-z

MMOBEPXHOCTHU , oTcekaemast miockocthio Z =0 (Bexrop HOpManu obpasyer Tymoit yroi ¢

IMOJIOKHUTCIIbHBIM HAIIPABJICHUEM OCHU (?Z)

4. BEIYUCIUTH HUPKYJISOHUKO BEKTOPHOTO IOJIA & pnoIb KOHTypaL (B HaITpaBJICHUU BO3pAaCTaAHUA

mapamerpa #), ecrm Ezryf+11ﬁ-l—x££::r:3t,yzﬂs'nt,z:]—ﬂt—ﬂs'nt_

5. BBIUMCANTS TOTOK BEKTOPHOTO MOJIS g 4yepe3 3aMKHYTYIO HOBerHOCTBS (HOpMasb BHEIIHSIS), €CIIU
g =(x+¥i t+zk 5z =y y=2x y=4xx=1z=0.

6. SIBnsieTCs T BEKTOpHOE TIone F =x* ¥i—2xy j +2xyzk COJICHOMJJATHHBIM? BBIUUCITUTE TOTOK OIS

2_ — —
yepe3 3aMKHYTYIO MOBEPXHOCTh, 00Pa30BaHHYIO TTOBEPXHOCTAMU X+ =4y=0y =10,

HaIpaBJICHUU BHEIITHECH HOpMaJu.

Bapuanr 17.
I[I.l'}ﬂ 2vi=
1. Beruncnuts uHTErpan £ ,rne & - nyra oxpyxuocTu Ty =9, [IEPBOM YETBEPTH.
z
2. Boruncnuth Maccy noiychepsl z= ‘-'g_xz -y C IOBEPXHOCTHOM TUIOTHOCTBIO #= 5 .
[N 3o — 2cbcdy

3. BeIuucanTh NOBEPXHOCTHBIN MHTETPAJl BTOPOro poga = dy , Tie ¥ - BHerHss CTOpOHA
I_II/IJ'II/IHI[paxz ty = l, otcekaemast miockoctsvu Z =0y z=2 5 ¥=00r=0).
4. BeruucnuTh paboTy BEKTOPHOTO MO g pronb KOHTYypa
L- i + 'r—z =1L x>0 - -

2 4 T E=(C - PN +Y)] OT TOYKH ‘ﬂl_?’)z{oqungﬂ]’ 2).

5. BbunucanTs NOTOK BEKTOPHOTO 1ot & yepe3 3aMKHYTYIO IOBEPXHOCTh § (HOpMaJb BHEUIHSIS), €CIIH

d=xi+z-yk S z=AC+¥)z=4-207+y")
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6. slemsiercs u BexTopHoe moe T =X i+ Ux—y)j +(c—z)k NOTeHIUANbHBIM? Bhrauciuts
LHPKYJISIIIO

110JIs1 BIOJIb Opr)KHOCTI/le "'-"2 =4z=0, poOeraeMoil MpoTUB YaCOBOM CTPEJIKH, €CIIU CMOTPETH C
T0JI0XKUTEIBHOM cTOpoHsI ocH OZ

1
_‘4"1 L:x=cost+isnt, y=snt—tcost, 0<s< >
Yy e

Bapuanr 18. 1. Beruucnuts unrterpan £ 2,
Hl}fzis

2. BeluMcnuTh NOBEPXHOCTHBIM MHTETpaJl IEPBOro poja = , re & — uactp napaboiouaa

:z=xz-l-_]»f2

, eskaniast B 1 OKTaHTe, OTCEYeHHas IIOCKOCThI0 Z =7
1§07 + 22wz — 2 cbedy 4 2y 2cbeck:
3. Bb4ucanuTh MOBEPXHOCTHBIN MHTErPal BTOPOro pojaa = , re < -

Z2=X+y

, OTCeKaeMasl INOCKOCTBI0 2 =3 (HopMaIb 06pa3yeT OCTPBIH Yrol ¢

Jlery (2477 )t 0-x[Z 130y

4. BpruncnuTh KpUBOJIMHEHHBINH HHTETPa BTOPOro poja & , TIe
L - xpusas X4y =1Ly=0 OT TOUKHU A(1,0) 10 TOUKU B(_]’ D).

5. BEIYHCIHTH [OTOK BEKTOPHOTO 10N & uepe3 3aMKHYTYIO ITOBEPXHOCTD & (HOPMAaIlh BHEIIHAS), €CIIH
-3 =1y?-l—yzj'-l—zr£3: L4y 422 =2 y=0(y20)

6. BEIUHCIIITE d‘fv[n,r]’ m.t[.r.l,r]’ rae T =atyjtzk a=%—jt+k

4acTh MIOBEPXHOCTU
ocsio GZ),

Bapmuanr 19.
1. Boraucnuts nuterpan £, rye L:y* =6x ;1 ceuenmas napaGoIoi x’ =6y
3 - 3
_[.- x +y ds
2. BeruncnuTh NOBEPXHOCTHBIN MHTETpal MepBOro poaa = ,re S - yacts moBepxHOCTH
2
= = _ <z
x +y2 Z  oTcekaemasi INIOCKOCTAMHU Z =0, z=1 0=z —I).

| vz — 2ok — 2zcdbedy
3. BbruucanTh NOBEpXHOCTHBIN MHTETPaJl BTOPOro poja = , re ¥ - yacTs

..'z=1:2+_]!2

IMOJIOKUTCIIBHBIM HAIIPABJIICHUECM OCU oz )

MMOBEPXHOCTH » OTCeKaeMast ITOCKOCTBI0 Z =3 (BeKTOP HOPMAI K 3 06pasyeT TyIoit yroi ¢

—

4. BerauciauTh HUPKYJISALNHUKO BEKTOPHOTO MOJIA & pnoib KOHTypaL (B HaIpaBJICHUU BO3PACTAHUA

mapamerpa #), ecrm Ezﬁ'—zz_}e+y£ L:x=2cost, y=3smi z=4cost-3sm-3

5. BeIUMCANTS TOTOK BEKTOPHOTO MOJIS g 4yepe3 3aMKHYTYIO TIOBEPXHOCTh 5 (HOpMalTb BHEIIHSIS), €CIH
-1 =(1;|.r+xz)i' -I-(w -I-_]!’]__f+(z2 -|-ZI)E,SZIZ 1y 4z =427 =xz-l-y2(z Eﬂ}
6. SIBIAETCA T BEKTOpHOE TIone = — 2xyz — y(_]r.r + l)-’ tz kCOJ‘IeHOI/I,Z[aJIBHBIM? BpruucanTe noTok noss

—,2 —
Yepes 3aMKHYTYIO HOBEPXHOCTh, 00Pa30BaHHYIO TTOBEPXHOCTIMU ryt=z"2=0z =L,
HaIpaBJICHUU BHEIITHEN HOpMaJu.

Bapuanr 20.

Py

1. Berunciaute uHTErpan £ ,rne L - oxpyxnocTs

CHy =2y
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1
] P
2. BeruncauTh MOBEPXHOCTHBIN UHTETpal MepBOro poaa = At+x+y)
=1 x> > >
rty+z=1x20y>0z> ﬂ( B [IEPBOM OKTAHTE)

, TIC 5 - 4acCTb IIJIOCKOCTH

ﬂi

. P |
3. BBI'-H/ICJII/ITB IIOBEPXHOCTHBIN UHTETPAJI BTOPOTO poaa 5 _}'2 rae S - 9aCTb ITOBCPXHOCTHU
9

Ly =2

, otcexaemas miockoctamu Z =0y 2 =10 yopyans 06pasyer Tymoit yrox ¢ ocsio OZ.

4. BoruncnuTh paboTy BEKTOPHOTO MOJIS & =20yi +° J +yk BJIOJIb OTpE3Ka AB , T71e
41.0.2)5(2.3.9)

5. BBIYUCANTS TOTOK BEKTOPHOTO MOJIS d Yyepe3 3aMKHYTYIO IOBEPXHOCTh 5 (HOpMasb BHEIIHSAS ), €CIU
E=yf'-l—2ﬁ-l—222£3:z=xz+yz; z=3_

6. ABnsercsa mm BCKTOPHOC I10JIC a=ztxjt _]"i.' HOTGHHH&HBHHM? Brerauciauts HUPKYJSILUIO ITOJIA

Cry+z

ITOJIOKUTEIIbHON CTOPOHBI OCH oy

BJIOJIb OKPY>KHOCTH =Ly=0, npoOeraeMoii MpOTUB YACOBOW CTPEJIKHU, €CIIU CMOTPETH C

0) KpuTepuM OlLleHMBAHUS KOMIIEeTEeHINH (pPe3y/IbTaToB):

KonTposbHas paboTa 2 cuuTaeTcs BBIIOJIHEHHOM, €CIH MPaBUIbHO pelieHsbl 3 3a1a4u (moydeHo 17
0aJUTOB U BBIIIE).

B) ONIMCAHME HIKAJIbI OLIECHUBAHMSA:

KonTponbHast padota 2 onenuBaercs B 30 0ayI0B: 3a/1a4u 3 ¥ 5 OIIEHUBAIOTCS 110 6 OayIoB, 3a1aun 1 u 4
OlIEHUBAIOTCA B 4 Oama, a 3amgauu 2 U 6 —5 0aUIoB.

KOHTpOHbHBIe pa6OTLI 110 JUCLIUILIMHE BBINOIHSIIOTCS B TEUYCHUE OTHOM Mapel.

Kpurepuu n mkajia oneHMBaHUS KOHTPOJIbHBIX Pa00T MO IMCHUIIMHE
Bexkmopubwtii u men3zopuutii anaius

Ounenka Kputepuu onenkun

OTnu4HO CyMMa 0aioB pelieHHbIX 3a/1a4
¢ 26 1030 GamioB

Xoporio CyMMa 0aioB pelIeHHbIX 3a/1a4

¢ 22 no 25 GannoB
Y 10BIETBOPUTETHHO CyMMa 0ayioB pelieHHbIX 3a/1a4
c 17 no 21 Ganna
HeynosnerBoputensno | CymMmMa GaioB pemieHHBIX 3a/1a4
¢ 0 no 16 6amnoB

1.4. ®opmvr opzanuzayuu camocmosmenvhoii pabomot obyuarowuxca (memol, eviHOCUMbIE O/
CaMOCMOAMENbHO20 U3YUEHUA; GONPOCHL O  CAMOKOHMPONA; MUNOGble 3A0AHUA 014
camonpoeepku

BrinoHeHne TeKymux ToMantHuX 3aJaHiil 1 MHIUBUIyalIbHOTO nomartHero 3ananus (U13) [6] mo
BCEM T€MaM Kypca.

1 Bonpocs! 1J1s1 CAMOKOHTPOJIS
1. Tonsarue nuddepeHnnanbHOro ypaBHEHHUS, HOHATHE peleHus i pepeHIranbHOro ypaBHEHHS,
3aJjaua MHTErpUpOBaHus AP PepeHIINaTbHOTO YpaBHEHHS.

. ypaBHCHI/IH MepBOro nmopsaka, ux KJ'IaCCI/I(l)I/IKaHI/IH.

3. Tlocranoska 3ama4un Komu 11 ypaBHEHHS TIEPBOTO TIOPAIKA, YCIOBHS €€ OJHO3HAY- HOM
pa3peIruMOCTH.
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12,

1.5.

4. VYpasHeHHs NOpSIKa BHIIIE IEPBOTO, TOMYCKAIONINE TOHMKEHNE MOPSIKA, X Kilac- CHUKALHUSL.
5. Jluneiinble ypaBHeHHUs OPSAKA BBILIE EPBOTO, CTPYKTYPA OOILEr0 PELICHUS JIMHEH- HOTO
ypaBHEHHUS, (QyHIaMEHTAIbHASI CUCTEMA PEIICHHIA.

6. HopmanbHble cucTeMbl quddepeHIHManbHbIX YPaBHEHHMI, YCIOBHS OHO3HAYHON pa3pelIuMOCTH
3anaun Koim 11 HOpMallbHOM CHCTEMBI.

. JIuneiinpie cucTeMBI, CTPYKTYpa OOIIETro pelieHus TMHEWHOW CHCTeMBI, (pyH/IaMeH- TallbHas CUCTeMa

peLICHHUIA.

. [locTaHOBKa KpaeBbIX 3a/1a4 U1l INHENHBIX YPAaBHEHUN BTOPOrO MOPSIKA.
. HeogHopoausie kpaeBbie 3aaauu, pynkuus ['puna.

10. Onuopoausle kpaeBble 3a1a4n, COOCTBEHHbIE 3HAYEHUS M COOCTBEHHbIE (DYHKIIMHU, HX CBOMCTBA.

11. TlousTue ycroitunsoctu (1o JIAnyHOBY) peleHus, TOYKH IOKOS, IPOCTEHIIIE TUIIb TOYEK MOKOS Ha
IIJIOCKOCTH.

HCCJ’ICI{OBaHI/Ie TOYCK IIOKOA Ha YCTOP'I‘IHBOCTB 110 IIEPBOMY HpI/I6J'II/I)KeHI/IIO.

13. Jluneiinble ypaBHEHUS ¢ YaCTHBIMM OPOM3BOIHBIMU, XapPAKTEPUCTUKH, 00LIEE Pe- MIEHUE JTUHEHHOT0
YpPaBHEHUS.

14. Ksasuiuneiinble ypaBHEHHUS C YaCTHBIMH IPOM3BOIHBIMH, XapaKTEPUCTUKHU, MHO- KECTBO PEIICHMI
KBa3WJIMHEWHOI'O YPaBHEHUS.

15. Tocranoska 3anaun Koy 1/ KBa3UIMHEHHOTO ypaBHEHHS, €€ 0COOEHHOCTH. 3a1aHusl s
caMOIIpOBEpKH u3 [6].

Kpamkuii mepmunonozuueckuii coeapo

ABTOHOMHasI CUCTEMA, ACUMITOTHYECKAs! YCTOMYUBOCTb, AU depeHnnanbHoe ypaBHeHue, 3aaa4da Komm,
uHTErpai TudGepeHInaIbHOr0 YpaBHEHUS, UHTETpajbHast JTMHUS, KBa3WIMHEHHOE YpaBHEHHUE, KpaeBas
3aJ1a4a, JMHEWHOE ypaBHEHHE, MaTpuna Koy, MeTo1 Bapualiy IPOU3BOJIbHBIX IOCTOSIHHBIX,
HEOJIHOPOAHOE JINHEHHOE YpaBHEHNE, HEYCTOMYUBBIN y3€71, HeyCTONUMBBIN (hOKYC, HOpMasbHasl CUCTEMA,
of11ee pemieHue, o0 HHTETpai, OTHOPOJHOE YPaBHEHUE, OJTHOPOJHOE JIMHEHHOE ypaBHEHHE, 0c0o0as
TOYKa, 0c000€ perieHne, MepBblid UHTETpall, MOJCTAHOBKA Difyiepa, Mopsaok auddepeHnaibHOro
ypaBHEHHUs, pelieHne AuddepeHnnanbHoro ypaBHeHHs, CeU10, cucteMa JuddepeHaaIbHbIX
ypaBHEHUM, COOCTBEHHAs! PyHKIIMSI, COOCTBEHHOE 3HAUEHUE, TOUKA MOKOs, YPAaBHEHUE B TIOJTHBIX
muddepeHnmanax, ypaBHeHHE ¢ pa3esoIMMUCSA IepEMEHHBIMU, YPABHEHNE C YACTHBIMU
IIPOM3BOJIHBIMHU, YCTOMUMBOE pElIeHHE, YCTONUMBBIN y3€ll, yCTOMUNBBIN QOoKyc, (pazoBast TpaeKTopHUs,
(ba3oBbIi MOPTPET, PyHAAMEHTANbHAS CUCTEMa peleHuid, pyHkuus ['puna, Gynkius Komm,
XapaKTEPUCTHKA, XapaKTEPUCTHUUECKAs CUCTEMA, XapAKTEPUCTHUECKOE YpaBHEHUE, LIEHTP, YaCTHOE pellle-
HHUE.
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