MUHUCTEPCTBO HAYKU 1 BBICIIETO OBPA3BOBAHUS POCCUMICKON ®ENEPALIMU
®EJEPAJILHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHUE BBICIIEIO OBPA30BAHUS

«HanuvoHanpHBIH HCCNENOBATENbCKHUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOJATIOTOBKHA
Kadenpa Boicuieid MaTeMaTUKH

OnobpeHo Ha 3acejaHun
VYuenoro coBera MATO HUAY MUDU
[Tpotoxomn ot 24.04.2023 Ne 23.4

®OH/I OHEHOYHBIX CPE/ICTB

o IMCIOMIIJIMHE

Juddepeniinanbabie 1 HHTETpaIbHbIEC YPaBHEHUS

HA36aHUue 0ucuunﬂunbl

JJI ClICENUaJIbBHOCTH

03.03.02 ®usuka

KOO U HazeaHue cneyualibHocmu

npoduIib

AnepHo-Ppu3NUECKHE TEXHOJIOTUU B MEAUITUHE

®dopma oOydeHus: OUHas

r. Oouunnck 2023 r.



O0JacTh NpUMEHeHHUs

®onn omneHounbix cpeactB (POC) — sBusercs 00s3aTeIbHBIM MPUIIOKEHUEM K padoueit
nporpaMMe JIUCHUTUIHHBL «JluddepeHnranbable ¥ WHTETPAIbHBIE ypaBHEHUS» M 00ecrednBacT
IIPOBEPKY OCBOCHHUS IUIAHUPYEMBIX pe3ylbTaTOB OOy4YeHHs (KOMIETEHLHMH M WX HWHAUKATOPOB)
MOCPEACTBOM MEPOIPHUITUI TEKYIIEH U TPOMEKYTOUYHOM aTTECTALUU 10 JUCLUUILIMHE.

ey 1 3a5a4n GoHIA OLIEHOYHBIX CPECTB

Llenpro @oH/IA OLICHOYHBIX CPEJICTB SBISETCS YCTAHOBICHHE COOTBETCTBHS YPOBHSI OJATOTOBKH
oOyuJaromxcs TpeOoBaHUAM (heepaTbHOro TOCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTA.

Jnisi TOCTMXKEHUS TOCTaBiICHHOW 1end DOHJOM OIICHOYHBIX CPEACTB MO JAUCIUILIMHE
«/lupdepennmanbapie 1 HHTErpATIbHBIC YPABHEHUS» PELIAIOTCS CIEAYIOIINE 3a1auu:

— KOHTPOJIb M YIPABICHHE MPOLECCOM MPUOOpETeHHS OOYYarOIIMMUCS 3HAHUHM, YMEHHH U
HaBBIKOB MIPEYCMOTPEHHBIX B paMKaX JTaHHOM JUCIUIIIHHBL;

— KOHTPOJIb ¥ OIICHKA CTETIEHW OCBOCHUS KOMIIETCHIUH MPEIYCMOTPEHHBIX B pPaMKax JaHHON
JMCIUITIIMHBL;

— obecrieueHne COOTBETCTBUS PE3yJIbTaTOB OOyUeHHs 3amadam Oyayuiei mpodeccrnoHaIbHON
JIeATEIFHOCTH 4Yepe3 COBEPLICHCTBOBAHME TPAJAMLIMOHHBIX W BHEAPCHUE MHHOBALMOHHBIX METO/IOB
0o0yudeHus B 00pa30oBaTeIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMILIIUHBI.



1. Ilepedenb NJIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH Pe3y/IbTaTAMH 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

1.1. B pesyabprate ocBoeHusi OIl OakamaBpuara, OOydYarOIIMICS AOKEH OBIANCTH CIICTYIOITUMU

pe3ylbTaTaMu 00yUYeHUS 110 JUCIUTLIIHE

C€CTCCTBCHHOHAYYHbIX JUCIUIIINH,
IMPUMCEHATH METObI
MAaTEMAaTHYCCKOIoO aHajin3a 1u
MOACIIMPOBAHUS, TCOPETUUCCKOI'O U
IKCIICPUMCHTAJIBHOT'O UCCJICIOBAHUS
B ITOCTABJICHHBIX 3aJJadax

Kon HaumeHoBaHue KOMIETEHIIUH Kon u HamMeHOBaHHE HHANKATOPA
KOMIeT AOCTUKEHHS] KOMIIeTeHIIUH
CHLM I
OIIK-1 | Cocoben nmpuMeHsTh 6a30BbIC 3-OI1K-1 3HaTh OCHOBHBIE 3aKOHBI
3HaHUS B 001acTu pu3uKo- €CTECTBEHHOHAYYHbIX JTUCIMIUIMH B
MaTeMaTHYeCKUX U (WJIH) 1pohecCUOHATILHON e TeNIbHOCTH, METOIbI
€CTECTBEHHBIX HayK B cepe CBOCH MaTeMaTUYeCKOro aHaJlu3a 1
npodeccnoHaNbHOM NeSATEIbHOCTH; | MOAEIUPOBAHNUS, TEOPETHUECKOTO U
MPUMEHSITh METOBI SKCIEPUMEHTAIIBHOTO UCCIEAOBaHUS
MaTeMaTHYeCKOro aHalu3a u V-OIIK-1 YMeTh ucnonab30BaTh OCHOBHBIE
MOJICJIMPOBAHUS, TEOPETUUECKOTO U | 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUINH B
HKCIIEPUMEHTAILHOTO UCCIIEIOBaHUS | MPo(ecCHOHANBHOMN IeATEIbHOCTH,
MPUMEHSATH METObl MATEMATUUYECKOTO
aHaJIM3a U MOJICTIUPOBAHUS, TEOPETUYECKOTO
Y DKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
B-OIIK-1 Bnanets HaBBEIKAMH
MCITIOJIb30BAHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLUIUIMH B
po(heCCUOHATTLHON e TeILHOCTH,
NPUMEHEHHUS METOJI0B MAaTEMaTUYECKOTO
aHaJIM3a U MOJCIIUPOBAHUS, TEOPETUUECKOTO
U DKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS
VYKE-1 CniocobeH BCcTob30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX JUCIUIIINH, METOIbI
MaTeMaTU4YeCKOro aHaJln3a 1
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
AKCTIEPUMEHTAIBHOTO UCCEAOBAHUS
V-YKE-1 ymeTs: ucnonp3oBarb
MaTeMaTUYECKHE METO/IBI B TEXHHYECKHUX
MPUIIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YHCIIOBBIC XapaKTEPUCTHKH CITyJIalHbIX
BEJIMYMH, peliaTh OCHOBHBIE 3a7]aun
MaTEeMaTHYECKON CTATHUCTUKH, PEIIaTh
TUTIOBBIC PACUETHBIC 3a7aUn

B-YKE-1 Bnagers: MeTogaMu
MaTeMaTU4YECKOTO aHalIn3a U
MOJICIMPOBAHUS;, METOJIJaMHU PEIICHHS 33729
aHaJlM3a U pacueTa XapaKTepUCTUK
(PM3HYECKUX CHCTEM, OCHOBHBIMH ITPHEMaMH
00pabOTKH IKCIIEPUMEHTAIBHBIX JTaHHBIX,
METOJIaMH pabOTHI C MPUKJIATHBIMHU
MIPOrPaMMHBIMH MPOTYKTaMHU

1.2. Dmanwt ghopmuposanus komnemenyuit 6 npoyecce oceoenusn OIl GakanaBpuata

KomnoHeHTHI

KOMIICTCHITHH,

KaK MpaBuio,

GbopMHUpPYIOTCSI TIpU  HM3YYEHUH HECKOJIBKUX
JUCLUIUIMH, a TaK)X€ B HEMAJIOM CTEIEHM B Ipolecce NpoxoxkaeHus npaktuk, HUP u Bo Bpems



caMoCTOsITeNbHONW paboThl oOyuatomierocs. Boimonnenue u 3amuta BKP sBnstorcs BunoMm ydueOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepIuaeT mnpouecc ((OpMUPOBaHHSI KOMIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B IPOLIECCE OCBOCHUS TUCIUITIIMHBIL:
- Ha4YajJbHBbIi 3Tall — Ha 3TOM 3Tane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJbHBIE OCHOBBI
KOMIIETEHIIMH, OCBAaWBAIOTCS OCHOBHBIC KaTeropuu, Qopmupyrorcs O6a3oBble yMmeHus. CTyaeHT
BOCIIPOU3BOAMUT TEPMUHBI, (PAKThl, METOABI, IOHATHS, IPUHLUIIBI U IPABUIIA; peIIacT yueOHbIe 3aauu
1o o0Opasiy;
- OCHOBHOM 5>Tanm — 3HaHMSA, YMEHHs, HaBBIKM, oOecrieuuBarolive (HOpMUPOBAHHE KOMIIETEHLUH,
3HAYUTEIIBHO BO3PACTAIOT, HO €LI€ HE JOCTUralOT WTOrOBBIX 3HadeHMW. Ha sTOM 3Tame cryneHt
OCBaMBAa€T aHAJIUTHYECKHUE JAECUCTBHUS C NPEIMETHBIMU 3HAHUAMM 110 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIHO pelllaTh yyeOHbIE 3a/laud, BHOCS KOPPEKTUBBI B aJITOPUTM AECUCTBUI, OCYILIECTBIIASA
KOPPEKIIHIO B X0/Ie pabOThI, IEPEHOCUT 3HAHUS M YMEHHUS HA HOBBIC YCIIOBUS;
- 3aBepIIAOINMI dTall — HAa 3TOM dTale CTYIEHT JOCTUIaeT UTOrOBBIX IOKA3aTeNIeH IO 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBAaUBAaeT BECh HEOOXOAUMBIN 00BEM 3HAHMM, OBJIA/IEBACT BCEMU YMEHUSMHU U
HaBblKaMu B c(epe 3asBlIeHHONW KoMmneTeHUuu. OH crocoOeH HCHOJib30BaTh 3TH 3HAHUS, YMEHMS,
HAaBBIKM IIPU PEILICHUU 3a71a4 ITOBBILICHHOW CJI0KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Oransl  (OPMHUPOBAHUS KOMIIETEHLMH B XOJE€ OCBOEHHUS JUCHMIUIMHBI OTPaXaroTcsi B
temaTudeckom miane (cm. PIIJT).

1.3. CBsa3b Mexk1y popMHPYyeMbIMH KOMIIETEeHIUSIMU U (popMaMu KOHTPOJISI HX OCBOEHHUS

Ne ni/m Koutpoaupyembie pasaeibl HNHaukaTop 10CcTHKEHUS HanMeHoBaHue
(TeMbl) AUCHMILTHHBI KOMIIETEHIIMH OLIECHOYHOTI'0 CpeCTBa
TeKylleil u
MPOMeKYTOYHOM
arreCralnum
Texymas arrecrauus, 3 cemecTp
L OcHoBHEBIC TOHATHS TEOPHH OIIK-1, YKE-1 KontponbHas padora 1,
nngdepeHIuaATbLHBIX 3a9ET
YPABHEHMI.
2. YpaBHeHus epBoro nopsiaka. |QIIK-1, YKE-1 KonTponbnas pabora 1,
3a4€T
3. YpasueHusi Nopsiaka Bbile OIIK-1, YKE-1 KonTtponbHas padora 2,
NepBoro. —
4. Cucrembl Jfﬂq)q)epe“““aﬂb“blx OIIK-1, YKE-1 KonTtponbHas padora 2,
YPABHEHHIA. 32498T
5. Kpaesepie 3apaun st OIIK-1, YKE-1 DK3aMeH
JIMHEHHBIX yPABHEHUI BTOPOIo
NopsAKa.
6. Y cToHYNBOCTDH peleHn i OIK-1, VKE-1 JK3aMeH
AU pepeHnATbHBIX
YPABHEHMH.
7. YpaBHeHHsI ¢ YACTHBIMHU OIlK-1, VKE-1 DK3aMeH
NPOM3BOAHLIMU  IEPBOro
NOopsiAKA.
IIpome:xxyTouHas aTTecTanus, 3 ceMecTp
OK3aMeH OIIK-1, YKE-1 ‘SKSaMeH




2. Onucanmne nmoka3areJsieil M KpUTeprueB OLEHNBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux GopMHUpPOBaHNs, ONIMCAHUE KA OLEeHUBAHMS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA C(I)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPUIITOPBI «3HATH», «YMCTb»,

«BIIAZICTh», PACIHMCAHHbIE TI0 OTACIbHBIM KOMIETEHLIUSIM, KOTOpble IpuBeeHbl B 1.1.1. @opMupoBaHue 3TUX JIECKPUITOPOB MPOUCXOAUT B IpOIEcCe

M3yYEHUS TUCIMILUIMHBI 10 STalaM B paMKax pa3IMYHOTo BU/A YUeOHBIX 3aHATUH M CAMOCTOSATEIBHOM PabOTHI.
Boigenstores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHUMH Ha Ka)KJIOM 3Tare: IOPOroBbId, MPOABUHYTHIA U BHICOKH.

CTAHJAPTHBIX CUTYyaludX.

YpoBHu CoaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/IIsatudanabnas
onycaHue YPOBH % HIKAJ1a VI OLEeHKH
OCBOCHHSl | IK3aMeHa/3aueTa
Boicokmii TBopueckas IeSITeNbHOCTh | Bruouaem nHudxcecmosawuu ypogets.
Bce 6uowi komnemenyuil CryzneHT JeMOHCTpUpYET cBOOOHOE 00IaiaHne
cpopmuposarvl Ha 8bICOKOM KOMIIETEHIIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTaHJIaPTHBIX CUTYalUsIX: IOKA3bIBACT 90-100 OTiHo/
yenamu u 3a0adamu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarthb mpobiemMy/3agady TEOPETUIECKOTO TN
HPUKJIAJHOTO XapaKkTepa Ha OCHOBE U3Y4YE€HHBIX
METO/I0B, IPUEMOB, TEXHOJIOTHH
IIponBuHyTHINH [Ipumenenue 3HaHU W | Briarouaem Hudicecmosujull ypogeHo.
Bce 6uowi komnemenyuti yMmeHuil B Oosee mupokux | CTyIeHT MOXKET JJOKa3aTh BIIaJIEHUE B/
cpopmuposanvl na KOHTEKCTax Y4eOHOW U | KOMIETEHLHUSMH: IEMOHCTPUPYET CHOCOOHOCTh 85-89 OueHp X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccnoHanbHOM coOuparb, CUCTEMaTU3UPOBATh, AHAJTM3UPOBATh 3a4TeHO
coomeemcmeuu ¢ yersimMu u | JACATEIbHOCTH, HEXENIU M0 | U IPaMOTHO MCMOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoJbIIeil 0JIel | CaMOCTOSTEHPHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITEJIBHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMU C/
WHUIHATHBBI TEOPETUUECKHE MOJO0KEHHS MU 0OOCHOBBIBATh 70-84 Xopomro/
NPAaKTUKY PUMEHEHHUS. 3auTeHo
IMoporoshwrii PenponykriBHas CryneHt JIEMOHCTPHPYET BJIaJICHHE 65-69 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMM B CTaHAAPTHBIX CHUTYyalUsX: 3a4yTeHo
cghopmuposansl Ha NOPo208oOM U3JIaraeT B Ipeeliax 3a4ad Kypca TEOPETHUECKH
yposHe U TIPaKTUYECKU KOHTPOJIUPYEMBII MaTepHuall. 60-64 E/llocpencreenno
/3auTeHo
Hwuxke noporosoro OTcyTcTBHE MPU3HAKOB MOPOTOBOIO YPOBHSA: KOMIIETEHIIMU HE c(DOPMUPOBAHBI. 0-59 HeynonerBopurenbHo/
CTyZeHT He B COCTOSIHUU MPOJAEMOHCTPUPOBATh 00Ja/jaHie KOMIIETEHIIUSIMU B Hezauteno




OneHuBaHue pe3ynbTaTOB O0yUEHHUsI CTYJIECHTOB MO AWCIHILTUHE OCYIIECTBISETCS IO PETJIAMEHTY
TEKYIIEr0 KOHTPOJISl U MPOMEKYTOYHON aTTeCTallUu.

Kpurepuu oneHnBanusi KOMIETEHUUNA HAa KAXIO0M dTalle U3yUeHUs AUCILUILUIMHBI ISl KaXKI0ro BUIa
OIICHOYHOTO cpeacTBa U npuBoaarcs B 1. 4 ®OC. HToroselii ypoBeHb ¢hOPMUPOBAHHOCTH KOMIIETEHITUN
[IPY U3yYEHUU JUCIHUILTUHBI ONpeiensieTcs mo Tadmuie. [Ipu 3ToM ciieyer moHuMaTh, 9TO TPaHHUIIA MEKITY

POBHSIMU JIJIs1 KOHKPETHBIX PE3YyJIbTaTOB OCBOCHHUSI 00pa30BaTeIbHON MPOrpaMMBbl MOKET CMEIIATHCS.

YpoBeHb c(hOpMHPOBAHHOCTH Tekymmi KOHTPOJIb IIpoMe:xxyTOYHAs aTTEeCTALUA
KOMIIETCHIIM U
BbICOKHMI BbICOKHI
BBICOKUH NPOOBUHYMbLLL BbICOKULL
8bICOKULL NnpOOBUHYMbLUL
nopo2oaulil BbICOKULL
8bICOKULL nopo2oswlii
IIPOJIBUHYTHIN NPOABHHYTBIHA NPOABMHYTBINI
NPOOBUHYMbLLL NnOpPO208bILL
nopo2oawlii NPOOBUHYMbLUL
MIOPOTOBBIN MOPOToOBbIN MOPOroBbIN
NOPOrOBbIN HH2Ke TIOPOroBOro
HUXE IIOPOrOBOI0
HHKe MOPOroBOro -

3. MeTonnueckne MaTepuaJibl, onpeaesiomye Npoue1ypbl OleHNBAHUS 3HAHUI, YMeHH I, HABBIKOB
U (MJIH) ONBITA AeATeJTbHOCTH, XapaAKTePHU3YIOIIHUX ITanbl (()OPMHUPOBAHUS KOMIIETEHIM I

— MUWroroBast arrecranus MO OUCHUILUIMHE SBISETCS HMHTErPajbHBIM IIOKa3aTeleM KayecTBa
TEOPETUYECKNX W TNPAKTUYECKUX 3HAHUKA W HABBIKOB OOYYAIOIIUXCSA IO JUCIHIUIAHE U
CKJIQ/IBIBAETCSI U3 OLIEHOK, MOJTYYEHHBIX B X0JI€ TEKYIIEH U MPOMEKYTOYHON aTTeCTallUU.

— Texymas arrecranmusi B CEMeCTpe MPOBOAUTCA C IENbi0 00eCleYeHHs CBOEBPEMEHHOU
oOpaTHON CBS3U, IS KOPPEKIHH OOYyYEeHHS, AaKTUBH3AIUA CAMOCTOSITEILHON pPaOOTHI
o0ydaromuxcs.

— IlpomexxyTouHasi aTTecTanus MpeaHa3HayeHa [JIs OOBEKTUBHOTO TOATBEPKACHUS U
OLICHUBAHUSI JOCTUTHYTBIX PE3YJIbTaTOB 00YUEHHUSI IOCTIE 3aBEPIIECHUS U3YyUEHUS TUCIUIUINHBI.

— Texymas arrecranus oCcyIIecTBIsSETCS /1Ba pa3a B CEMECTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcsi B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henenaw ydeOHOro ceMmectpa. Bkiiodaer B ceOst OLIEHKY MepONpUATU
TEKYyILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSITeIbHON paboThl oOydwaromerocs mo
pasnenam/TeMaM y4eOHOU TUCHUILIMHEI ¢ 1 o 8 Hemento yd4eOHOoro cemecTpa.

o koHTponbHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcss B JEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Hemenu ydyeOHOro cemecrtpa. BritouaeT B ce0si OLIEHKY MepONpUATU
TEKYyILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHON paboThl OOydwaromerocst mo
paznenam/TeMaM y4eOHOU TUCHUILITHUHEL ¢ 9 o 16 Henmemnto yaeOHOro cemecTpa.

— Pesynbrarel Tekymed M NPOMEXKYTOYHOW aTTecTalMy MOJABOASATCS IO IIKajle OaIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIOBOIi cucTeMbl / Henensn Bbana
OueHovHoe cpeacTBO Murmnyn Maxcmiyn
Tekymas arrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoabHast Touka Ne 1 7-8 18 (60% ot 30) 30
KontposnsHas padora Nel 8 18 30
NJI3 Nel 8




KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KontposbHas padora Ne2 16 17 30
NJI3 Ne2 16

IIpoMesKyTOUHASI ATTECTAIUS - 24 — (60% 40) 40
3auét - 25 40
Buner na 3auéra - 25 40
HUTOI'O no nucuMInHe 60 100

* - MUHHMAIIbHOE KOJIMYECTBO OAJIOB 33 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaioB, HAOpaHHOE
00Y4YarOIIUMCsI, TPU KOTOPOM OIIEHOYHOE CPECTBO 3aCUMTHIBACTCS, B IPOTUBHOM ClTydae 0OydaroIuics
JOJI’KEH JIMKBUUPOBATH MOSABHUBHIYHOCA AKaJICMHUYCCKYHO 3a10JI2KEHHOCTD 1o TeKyH.IefI HJIn
MPOMEKYTOYHOM arTecTanud. MHUHMMaIbHOC KOJUYECTBO OasIOB 3a TEKYINYH AaTTeCTAalMio, B T.U.
OTIEIFHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, W MPOMEKYTOYHYIO aTTecTanuio coctaBisieT 60% oT
COOTBCTCTBYHOIIHNX MAKCUMAJIbHBIX 6aJIJIOB.



4. TunoBble KOHTPOJILHBIE 32/IaHNUS WM WHBbIE MATEPHATbI, HE00X0IUMbIE IJI51 OLEHKH 3HAHUIA,

YMeHH i, HABBIKOB
4.1. 3auém c oyenkoii
a) THUIIOBbIE BONPOCHI (3a1aHus):

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJEHUE BbICIIETO OBPA30OBAHMUS

«HauvoHanpHBI HCCNENOBATENbCKUU AACEPHBIA YyHUBepcUuTteT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIEro 00pa3oBaHMs
«HaryoHasIbHbIN McciIeoBaTe IbCKUM siepHbIN yHVBepcuTeT «MVDVD»

(IATD HVISTY MU®W)
WHCTUTYT OBLIEN MPO®ECCUOHAJBLHOM NOJATOTOBKH

Kadenpa Beiciieit MaTeMaTHKH

Hamnpasnenue 03.03.02 ®dusuka
MOJITOTOBKH

OOpazoBatenbHas «SlaepHo-(pu3nveckne TeXHOJIOTHH B MeHIHHE»

nporpaMmma

JlucruniHa Juddepenunansibie 1 UHTETpaIbHBIE YPABHEHUS

BUJIET Ne 1
no kypcy «/Iunddepenunanbubie 1 MHTErpajibHbIE YPABHEHUA»

1. CoOcTBEHHBIC UHTETPAITBI, 3aBUCAIIME OT MapameTpa. TeopemMbl 0 HEPEPHIBHOCTH,
muddepennrpyemMoctu U uHTerpupyemoctu. [Ipumepsi.

2. BbluuciuTh uHTErpan |, » Xydxdy mo obnactu D, orpannueHHOl KpuBbiME Y = X,y = 0, x +y = 2.
3. Haiitu OTOK BEKTOPHOTO MOJIS d YePe3 3aMKHYTYIO MIOBEPXHOCTH S (HOPMaJIb BHEILHSASA)
x2+y%+2z2 =1,

d= (XZ + xy)?+ (yZ + yz)j+ (ZZ +x2)k, S: {Xz + yz = 2 (z = 0).

2
4. BLIYHCIIUTL KPUBOJMHEHHBINA HATErpa | L(xy —x)dx + x? dy ,rne L — nomanas OABO,
0(0;0); A(1; 2); B(0,5; 3) 06X0aUTCs B MOJOKHUTEILHOM HAIIPABICHHH.

« » 20 T.

BUJIET Ne 2
no kypcey «Aud¢epeHunaibable ¥ MHTErpajbHbIe YPABHEHUA»

1. HecOOCTBEHHBIC HHTETPAJIBI, 3aBUCSIINAE OT MapaMeTpa. TeopemMbl 0 HEMPEPHIBHOCTH,
muddepeHurpyemMocTy U uHTEerpupyemoctu. [Ipumepsi.
2. Borunconts Tpoitroit unrerpan [ff (1 + 2x?) dxdydz mo o6mactu D,

OrpaHMYEHHOI TOBEPXHOCTIMH V — Ox,y=0,x=1 , Z=./xy uZ= 0,



3. Haiitu IOTOK BEKTOPHOTO MOJIs d YePE3 YacTh INIOCKOCTU P, pactosiokeHHyo B 1 okrante (HOpMaib

oGpasyer ocTpslit yroin ¢ ocbio 0z). 4 = 3xi + 27(y+ D)j+ z E P:3x + % +z=1

A

4. BbIYHCIUTDh UHTETPAIIL: fOZ : tg 2x dx

« » 20 T.

BUJIET Ne 3
no kypcey «/Aupdepenunanbubpie 1 HHTErpajbHble YPABHEHHUS»

1. DiepoBbl HHTETpaJIbl: TamMMa-(yHKIKA U ee cBoMcTBa. [Ipumepsl..

2. Haiitu 00bem Tesa, OrpaHUu4E€HHOTO IIOBEPXHOCTSIMU

) 25
¥yt +2x=0z= 2 y*.z=0.

3. Haiitu I0TOK BEKTOPHOTO MOJIs d YEPE3 YACTh MOBEPXHOCTH S, BHIPE3AEMYIO ILIOCKOCTIMH

P1 u P2 (HOpMasb BHEIIHSS K 3aMKHYTOM TTOBEPXHOCTH, 00pa3yeMoii JaHHBIMU TIOBEPXHOCTAMH).
a=xi+y/+xyzk,S:x +y =9,F:z=-5P, 1z=5.

- 2 .
4. SIsnsercs ma nose F = (yz — xy)i + (xz — x? + yzz)]" + (xy + yzz)k HOTeHIMATEHBM? YZ—xYi+
Xz _2&3-"3’ Z Zj +(xy+y ZZ) k noreHnMaIbHBIM?

HaiiTu ero notreHiman u BBIYUCIUTh KPUBOJIUHEWHBIM HHTErPAJI BTOPOTO poja MO JIMHUHU, COEAUHSAIONIEH

touku A(1;1;1) u B(2;-2;3).

« » 20 T.

BUJIET Ne 4
no Kypcey «/Inddepenunanbubie 1 MHTErpaJbHbIe YPABHEHUSN»

1. DinepoBbI HHTErpaJbl: OeTa-(QyHKIUS U ee CBOMCTBA. JIBa Buaa 3anucu 0eTa-dyukuum.
w

2
sin"xcos™ xdx
Brruncienue uarerpana o

2. BRIUHCITHTD [OTOK TI07IsE d = XYT + yj + Xzk depes 3aMKHyTYIO OBEPXHOCTb O B HANPABJICHHUN

. L2 2 2 _ 2 22
BHeIHeit HopManu, S:X +y +z =16x"+y =z7,220.
a=4+3xj+3xzk
3. BbIurciuTh MOYITb UPKYJISIHHA BEKTOPHOTO TTOJIS BJIOJIb KOHTYpa
L:x +y =z,z=3.
4. BBIYMCINTHL MacCcy HEOJHOPOIHON MIacTUHBI D, orpanuueHHolM TuHMAME Y = x2,y = 4, ecu
IUTOTHOCTH B KaX10# Touke u(x,y) = 2x + 5y + 10.



« » 20 T.

BUJIET Ne §
no kypcy «/Iuddepenunanbubie 1 MHTErpajibHbIE YPABHEHHUA»

1. Unaterpan ®@ypobe. Teopembl 0 npecTaBUMOCTH GyHKIIMK HHTErpaiioMm Dyphe.
[Tpumepsi.

oo dx
1+x3

o +
2. Beraucauts ¢ IIOMOIIBIO SUJICPOBEIX UHTETPAIOB f()

3. Haiitu mmomanp Gurypsl, orpaHU4eHHON JTAHHBIMH JIMHUSIMU

lir +‘v 236:.1:2[}:_}}3:2.1:.
4 9 T3

4. HaiiTu IOTOK BEKTOPHOTO MOJIS @ Yepe3 3aMKHYTYIO IOBEPXHOCTh S (HOpMaJlb BHEILIHSA).

, 22 =9(x" +y°
a=QByz—x)i+(x" —y)j+(6z-Dk, S: { i, 3+ "

« » 20 T.

BUJIET Ne 6
no kypcy «/Iuddepenunanibabie 1 MHTErpajibHbIE YPABHEHUA»

1. Onpenenenre U CBOMCTBA KPATHBIX HHTETPAJIOB: pa30MEHUs, MHTErpajIbHasi CymMMa,
uHTerpan Pumana, cBoiicTBa MHTErpaoB). Y cioBust uHTErpupyemoctu pyukmmu. Kmaccot

HHTETPUPYEMBIX (DYHKITHA.
x<n
S(x)= _
0;|x =
2. lIpencraButk unTerpaiom dypoe GyHK1MIO

3. Haiitu o6beM Tena, OrpaHH4eHHOT0 MOBEPXHOCTAMU

x4+ ' =9x, x* 4y’ =12x, z=Jx2+yi z=0, y=0(y=0).

4. HaiiT nupKyIsmuio BekTopHoro moms ¢ = Y1+ 2xzf + xyk

x? +y2 +z? =25,
x?+y? =16(z <0).

(KOHTyp O6XOI[I/ITC${ 10 YacOBOM CTPCIJIKC, CCJIN CMOTPCTh U3 Hadalia KOOp,[[I/IHaT)

BJI0JIb KOHTYpa

« » 20 T.

BUJIET Ne 7
no Kypcey «/Auddepenunanbubie 1 MHTErpaJbHble YPABHEHUNA»

10



1.JIBoiiHBIE MHTETPAJIBI: CBEJICHUE IBOMHOTO MHTErpasia K TOBTOPHOMY IO

MMPAMOYI'OJIbHUKY (C I[OKaSaTeJIBCTBOM).
2. BeruncauTe MHTETpa

JJ'J EJ’J’!’{\"II"E . ]Tﬁ + '; + ; =l x= {’_}!J; =0,z=0.

B "\'5-‘
[H X 42 +‘J
16 8 3

4

If x2dx

. +Xx
3. BBIYUCIHUTD C TIOMOMIBIO SIIEPOBBIX HHTErpaos I

- 7 53
4. Haiiti oTok BekTopa d = yzI + xZJ + xyk uepe3 GOKOBYIO IIOBEPXHOCTH IMPAMHU/IBI C BEPIIMHOM B

touke 3(0,0,2) , OCHOBaHHEM KOTOpoii ciyxut TpeyroiabHuk ¢ Bepmuaamu 0(0,0,0), 4(2,0,0), B(0,1,0).(
HOpMaJlb BHEILHSSA).

« » 20 T.

BUJIET Ne 8
no kypcy «/Iuddepenunanibabie 1 MHTErpajibHbIE YPABHEHUA»

1. JIBoitHbIC UHTETPAJIBI: CBEJCHUE IBOMHOIO HHTErPaJia K IOBTOPHOMY IO JIEMEHTapHOU
obnactu ( ¢ JokazarenbcTBOM). CBeleHHe TPOMHOTO UHTErpalia K IOBTOPHOMY IO
AJIIeMEHTapHON 00JacTH.

Y3
2. BBIYHCIHTH C IOMOIIBIO SHIEPOBBIX MHTErPanos . [2 sin'®x cos*xdx

-
3. SBnserca mu none d = x2yr-2xy?] + 2xyzk conenounansapiM? HallTi IOTOK Yepes 3aMKHYTYIO
IOBEPXHOCTh , OTPaHUYEHHYIO X2 + y2= 1, =1, z=4 B HanpaBJIeHUH BHEIIHEH HOPMAIH K TeJy.

4. Boruucuth unterpai |, < z?dxdy, riae S - BHEIHsAA cTOpoHa symuncouna x> + y2+2z% = 2

« » 20 T.

BUJIET Ne 9
no Kypcey «/Inddepenunanbubie 1 MHTErpajJbHbIe YPABHEHUSN»

1. KpuBonunelinble uaterpaisl 1-ro poaa. Onpenenenre, CBOMCTBA, TEOPEMaA O
BBIYMCIIEHUH C MIOMOIIBIO ONPEIEIEHHOr0 HHTErpara.

Fr(ﬂ] — ‘[ E.U‘:J rﬁ{i‘f
2. Haiitn F’(OL), €CITn sme ,0<a <

NS

3. HaiiTn IOTOK BEKTOPHOTO 110N ¢ uepe3 3aMKHYTYIO TIOBEPXHOCT ° (HOPMAIlh BHEIIHS).

X+2y-3z=6,

= (yz=2x)i +(sinx+ y)j +(x=22)k, S :
a=() X)i+(sinx+y)j+(x—2z) {x:O,)f:O,Z:O.

11



o _ 2. 2 24 . .
4. Haiitu pa6oty cunpl £ =(x+y)"i=(x"+y")/ npu nepemerueHuy B0Ib NPAMOJMHENHOTO OTPE3KA

MN, rze M(1,1), N(—1,—1).

BUJIET Ne 10
o kypcey «Aud¢epenunaibabie ¥ MHTErpajbHbIe YPABHEHUSA»

1. KpuBonuHeitnsie uHTErpasl 1-ro poga: popmysbl BEIMUCICHUS IS CITydasi IUIOCKOM
KpHUBOI1 (pa3HbIe CIIOCOOBI 3aJaHUsI KPUBOM ), MpuioxeHus. [Ipumepsr.

ds
| P
2. BbluucnuTh UHTErpasl # (" +y +z)
mockocTsMu Z=0u Z = H.

S 2,2 = R? .
, Tme @ -nuiuagap X TV = , OTPaHUYEHHBIN

3. Haittu pa6oty nons d = %T + —;f + %FBI{OJ‘IL IPAMOIMHEHHOTO OTPE3Ka, COEAUHSIONIEr0 TOUKH
A(1,1,1) 1 B(2,4.8).

4. Haiitu [f, x* dydz + 2y*dxdz — zdxdy, S BHeunss CTOPOHA MOBEPXHOCTH,COCTOAIIEH 13
napaGosnouna z = x% + y? u mnockoctu z = 1.

BUJIET Ne 11
no kypcey «/Iuddepenunanibabie 1 MHTErpajibHbIE YPABHEHUA»

1. KpuBonuHelinble nHTErpaisl 2-ro poaa. Onpenenenue, cBoiicta. Teopema o
BBIYMCIICHUE C TTOMOIIBIO ONPEICIICHHOTO HHTETPaJia U TEOpEeMa O CBSA3U KPUBOJIMHEHHBIX
MHTErpayioB 1-ro u 2-ro pona.

2. C moMOIIIbIO IBOWHOTO MHTETPaJia BHIYUCIUTD B TIOJSIPHON CHCTEME KOOPIMHAT MJIOIIa b (GUTYPBI,
orpanudeHHol nuHuei (x? + y?)? = 2y3

3. Boruucuts . ¢xzdydz + xydxdz + yzdxdy, rae S - BHCILIHsIsI CTOPOHA [IOBEPXHOCTH,
PacIIONOKEHHON B IEPBOM OKTaHTE M COCTAaBIEHHON n3 cdepsl X2 + y2 + z% = 4 un miockocreit x = 0,
y=0,z=0.

4. BBIUMCIIUTH 55L ydx — x? dy+(x+y)dz, ecu L - kpuBas x = 2cost,y = 2sint,z = 2(cost + sint).

CocraBurensp JI.A.Koponesa

3aBemyromuit kadeapoit B.K.AptembeB

« » 20 T.

BUJIET Ne 12

1. IToTreHManbHbIE BEKTOPHBIE MOJs1. [I0TEeHIMATBHOCTD MOJIS U SKBUBAJICHTHBIC
YTBEPKJCHHUS O KPUBOJIMHENHBIX HHTErpajax 2-ro poja.

5
’[r" J2s—Far,

2. Boruncnuts ¢ nomotipto 6eta-pynkuun °

12



3. Haiitu 06beM Tena, OorpaHUYEHHOTO TIOBEPXHOCTIMU Z = /1 — y,y=x,y = —x,z =0

N —
4. HaliTu NOTOK BEKTOPHOTO 1oJist & = x21 + 2y2] — zk 4epe3 4acTh MOBEPXHOCTH S: Z = X2 + Y2,
OTCEKAaeMYIO TIOCKOCThI0 Z = 16 (HOpMaJbHBINH BEKTOP 00pa3yeT ocTpblil yroi ¢ ocsio OZ).

« » 20 I.

BUJIET Ne 13

1. IToBepxHOCTHBIE MHTETpabI 1-ro poaa. Onpenenenre, CBOWCTBA U BBIYMCICHHE C
MMOMOIIBIO JIBOMHOTO MHTErpaia.

2. BBIMUCIMTD MIIOMAIb (Gurypbl, OrpaHUYEHHON KPUBBIMU X T—dx+ y *=0 ) x* —8x+ Y = 0,

v= Jf;""\."lg ayv=0

3. Beranconuts ff x*y?zdxdy, rae S - BepxHsis CTOPOHA HIKHEH IIOTOBHHBI ChepsI ¥ ‘+y 4z =R

4. Haitn pa6oty nons @ = le? ™% + je? ™ + ke*™Y B1oib NPAMONMHENHOTO OTE3Ka MeKLy TOUKAMH
0(0;0;0) m M(1;3;5).

« » 20 T.

BUJIET Ne 14

1.OpuenTanusa noBepxHocTh. [I0BEpXHOCTHBIE HHTErpANIBI 2-TO POAA U UX CBOWCTBA;
BBIYMCIIEHNE C TIOMOUIBIO IBOMHOTO UHTErpaJIa.

i X+

4.{xl+_}'3+z‘:’59. J :-'iz,{}:'{y:'iJEx_

2. Haiitn o0beM TCJIa, 3a/IaHHOT'O0 HEPABCHCTBAMU

3 HaliTu OTOK BEKTOPHOTO TOJIs d 9€PE3 3aMKHYTYIO MOBEPXHOCTH S (HOpPMaJb BHEIIHSs):
d=xT1—2y]+3zk,S: 2= x?+y?, z=2x

' — (¥ L(x+1)?
4. BbIUUCIUTh MPOU3BOIHYIO HHTETpaa 1o napamerpy F'(x) , ecnu F(x) = f_x e +D” dt

« » 20 T.

BUJIET Ne 15

1. ®opmyna I'puHa (C 10Ka3aTENHCTBOM) U €€ CIEACTBHUE (BHIYUCICHHE TLTOIIAIN ).
VY ci10BUE NOTEHIIMAIIBHOCTH TNIOCKUX BEKTOPHBIX MOJIEH.

n

£
Irg * xdlx.
2. BBIUHCIUTE C TTOMOIBIO GeTa-QyHKImE

. 17
3. Haiitu 06beM Tena, OrpaHHIeHHOTO MOBEPXHOCTIME 2Z = 154/x2 + y2, 2 = 5~ x% —y2

4. BLIYHCIIMTE TIOBEPXHOCTHBIH HHTErpajl nmepeoro poza ff S(Sx — 2y — 27)dS, tae S — 9acTh MIOCKOCTH

13



2x —y — 2z = —2, orcekaeMasi KOOpAUHATHBIMU IJIOCKOCTSIMHU.

BUJIET Ne 16

1. luBeprenuusa. @opmyina OcTporpajckoro (¢ 10Ka3aTeIbCTBOM) U €€ CIEACTBUE.
_ 5,xel0,2]
2. IlpencraButh uaTErpasioM Oypbe PyHKITHIO f(x)= 0. xc (_OO O)U (2 +oo)

.2 4x° - 3242
rrpeliyt = ? 0T TOYKI"A(3; 2+/3) 10 'B S;T

4. HaliTi IOTOK BEKTOPHOTO TI0JIs @ 4€PE3 3aMKHYTYIO OBEPXHOCTH S (HOPMaJb BHEILHSs)

dl

—1,
o2
3. ‘BEIMHCINTE HHTETPAT 7

2 2 2
Xy 4zt =1,

_,= 2 - 2 4 _ 2_ T S: o
a=x"+xz)1 + (x*+yz)j+ (—x°—2xz) k, x4yt =z (z20).

« » 20 T.

BUJIET Ne 17

1. Potop. @opmyina Ctokca. ¥YcaoBre NOTEHIHAIBHOCTH BEKTOPHBIX IOJIEH B
MIPOCTPAHCTBE.

2. Beranciuth 1Boiinoii unterpan [[ /4 — y dxdy, rae rpanuua o6macru D 3ajaHa ypaBHEHHEM
x2+y? =4y
y 2 o) v v _
3. HaiiTi 06beM Tenta, OrpaHHYIEHHOTO TToBepXHocTsMu Z =X +y ,z=0,y=Ly=2x,y=6—-x.

4. SIenserca mamone d = (z + 2xy)l + (x* — 2y)J + xk conenonnansuevM? Ioterumansupv? Ecn
o . 2 s

T0JIe MOTEHIIUAIbHO, HAWTH €ro MOTeHIHAN. 2xy+Zi+x"—2yj+xk coneHongamsHbIM?

[TorennmansubeiM? Ecnu siBIsieTCss HOTEHIMAIBHBIM, TO HAMTH €ro MoTeHIual.

« » 20 T.

BUJIET Ne 18

1. DneMeHThl TeopuH NoJist: oneparop V, mpaBuiia 1eMCTBUSL C HUM, 3aIIUCh U3BECTHBIX
omnepaluii HaJ| MOJISIMU C TOMOIIIbIO onepaTopa V.

ds
'H. (_x1 +_]f2 +zl)

2. Berumcauts uHTerpanm 4
8.

, Iae A wamnap x2 4+ y? = 16, orpaHudeHHbIH MIoCKOCTAME Z = 0 1 Z =

3. Haiftn paGoty momst @ = xz7 + xJ + yk Bons kpusoii L: x2 + y2+z2=4,z = 1.

S
4. Haiiti noTok BekTopHOro nonst d = (2y? — z)k uepes yacth nopepxHoctu S:z = x2 + y?,
OTCeKaeMol MIIOCKOCTBIO Z = 2 (HOpMaJlb BHENIHAS K 3aMKHYTOM MOBEPXHOCTH, 00pa3yeMoil JaHHBIMU
MTOBEPXHOCTSAMU).

14



« » 20 I.

BUJIET Ne 19

1. ®opmynsl 'puna B npocTpaHCTBE (1Ba YTBEPKACHHS C JOKA3ATEILCTBOM).

2. Haiitn pa6oty cunst F = (x2 4 y2)7 + (x2 — y2)j npu nepeMelieHiy MaTepUalbHONR TOUKH BIOIb
muann Ly =xnpu 0 <x<1um y=2—xnpul <x <2 ortouku A(2, 0) no Touke B(0, 0).

3. Beruncnuts Tpoiinoii unterpan [ff o1+ x?%) dxdydz no o6nactu D, orpaHU4eHHOl TOBEPXHOCTAMH
f

y=2xy=0x=12"VY yz=0

4. HaliTi IOTOK BEKTOPHOTO MOJIA @ Y€EPE3 YaCTh IIOCKOCTH P, pacrosiokeHnyo B 1 okTanTe (HOpMab

o6pasyer ocTpblil yroi ¢ ocsio 02). d = (1 — 1)xT + (my + 3)j + nzk, P:2x + % +z=1

BUJIET Ne 20

1. [IpeobpazoBanue Dypobe (MpsiMoe U 00paTHOE) U UX cBocTBa. [IpuMepsi.

z
s
|y
2. BerauciuTh ¢ IOMOIIb0 0eta-QyHKnuu +i

. )
3. Haiitu Maccy Tesa, OrpaHHYEHHOTO MOBepXHOCTIMU (Z—2) =x"+y°, z=0, ecu MIOTHOCTh
p(x,y,z) =z

4. HaiiTu moToK BeKTOpa d = 1yz + jxz + Exy a) uepe3 6OKOBYIO HOBEPXHOCTh IUIMHApa X2 + y2 = 1

(0 <z <9),6) yepe3 MONHYIO MOBEPXHOCThH ATOTO IIWJIHH]IPA B HAITPABJICHUY BHEITHEH HOPMAJIH .

« » 20 T.

BUJIET Ne 21

1. OnHOCBs3HAS 00JIACTh. Y clIOBHE MOTEHIMATLHOCTH IIIOCKMX BEKTOPHBIX MOJIEH.
1—Ix];lx] <1

2. IlpeacraButh uHTerpasiom Pypne pyHkuio f(x) = { 0:lx| > 1

o 2.2 s v
3. Bormcouts [, yy/x? + y2dxdydz, rne vz _ZJ')': +y,z=2yz-xy2x

4. Haiiti MOJyJIb UPKYJIAIIMKM BEKTOPHOTO TI0Jst d = —32z1 + ] + ZyE BJIOJIb KOHTYpa
_{xz +y*=0,.25
x—-3y+z=1.
BUJIET Ne 22

1. HJ’IOHI&I[B IMOBCPXHOCTHU: OIIPCACIICHUC, BEBIYUCIICHHUC C IIOMOIIBIO I[BOﬁHOFO HHTCI'pajia

(11 MapaMeTpPUYECKOro U SIBHOTO 3a/1aHUsl IOBEPXHOCTH).
dx

1+x5°

v +o0
2. BBIUHCIUTH C TIOMOIIBIO SHIEPOBBIX MHTETPAIOB | 0

15



. . %2 2
3. Haiiti mutomaap Gurypsl, orpaHUYEeHHON JaHHBIMH JTUHUSAMHA 1 < -t y; <4;y=0;y =x.

4. HaliTi IOTOK BEKTOPHOTO T0JIs d YEPE3 3aMKHYTYIO TIOBEPXHOCTD S (HOPMaIlb BHELIHASN).

5 N
&z(yz—xz)?+(x2—2y)f+(62—1)k,S:{Z _4(16 +57),

3.
CocraBurenb JI.A .Koponesa
3aBenyromuii kadeapoit B.K.AprembeB
« » 20 I.
BUJIET Ne 23

1. VnrerpanbHble onepanun Haa BEKTOPHBIME HOISAMH. TIOTOK T10JIs1, TMBEPrEHIMS, CONCHOMIAIBHEIE
10Jis. 3aKOH COXPaHEHUsI HNHTEHCUBHOCTH BEKTOPHOM TPYOKH. .

2 2
o 2 2 _ . ( : r): ,j X+ v,
2. Haiitu maccy okpyxHOCTH X TV =dX, eciu JIMHEWHas IUIOTHOCTh Hix. ) x Ty
3. HaiiTu 00beM Tesa, OrpaHMueHHOro oBepxHocTaMu z = 2x2 + y?2 x+y=1,x =0,y = 0,z = 0.

a=-3zi+y" j+2yk

4. BRIUHCINUTH MOAYJIb HUPKYJISALIUA BEKTOPHOI'O ITOJIA B OJIb KOHTYpa

L:x*?+y%2=1, 2x—3y—2z=2.

CocraBurensp JI.A.Koponesa

3aBemyromuit kadeapoit B.K.AptembeB

« » 20 T.

BUJIET Ne 24

1. MnBapuanTHOCTE ONMpenenenus aupeprenuun. L{upkynsamnus. MHBapHaHTHOCTH ONpeENeIeHUs POTOPA.

9
I:‘“J&tl ~ 2 dt.

2. BoruncnuTsh ¢ nomouipto 6eta-pyHkuun ¢

3. Braucnuts ¢ nomomisio Gpopmysl Ctokca [ v —2z)dx + (z = x)dy + (x — y)dz, rae C — smmnce

X yt= 1, x+z =1 npoberaeMblii MPOTHB YACOBOI CTPEIKH, ECTU CMOTPETD C MOJIOKUTETHHON

cTOpoHbI ocu Ox.

4. BBIYMCINTHL Maccy Tejla, OrPaHMYEHHOT0 MOBepXHOCTAMA X% + y2 = 2x,x +z= 2,z =0 (z = 0),

€CIIU TUIOTHOCTD U(X, Y, Z) = /X2 + y?

BUJIET Ne 25

1. Teopema o0 3aMeHe MEPEMEHHBIX B ABOMHOM HHTeTpase. @opMysibl 3aMEHbI IEPEMEHHBIX IIPH MEPEX0JIe
K MOJISIPHOU, IUITUHAPUIECKON U cheprudeckoi cuctemaM KoopauHat. [IpumoskeHnst KpaTHBIX
WHTETPAIIOB.

16



2. HaiiTi miioma b 4acTu MOBEPXHOCTH 2 , pacToJIOKEHHOW BHYTPH LIWJIMHAPA
2 >
x +y =1

3. BBIYMCIUTB TOBEPXHOCTHBIN HHTErpas BToporo poxa |J, S(xz + y?)zdxdy, rue

Siz=—J4-x* -y y
: (HOpMaIb 00pa3yeT ¢ OChbI0 0Z TYTO yrou).

4. Beraueauts paGoty cmisl F = (xy — y2)T 4 xJ IpH IepeMeleHnH MaTepHATbHOI TOUKH BIOIb

kpuBoii L: y = 2x? ot touku A(0; 0) mo Touku B(1;2).

0) KpuTepHHU OLCHMBAHUSI KOMIIETEHIUI (pe3yJIbTaTOB):

CryneHT cunTaercs JOMyLICHHBIM K Cladye 3a4€Ta IIPU YCJIOBUU BBIITOJIHEHUS UM ITPOTPAMMBI AU CLIUILINHEI
U TIONlyYeHHUs 3a paboTy He MeHee 35 0alioB COrlacHO PEeUTMHroBoW cucteme. Ha 3auére cTyneHTy
IIPEJIaraeTcsi OTBETUTh HA OJUH TEOPETHYECKHX BOIPOCA M PEIIUTH TPHU 3aladd U3 PAa3HBIX pa3[esioB
Kypca. JlonomHuTenbHbIE BOMPOCH 33/1al0TCS KaK JJIsl YTOYHEHHS 3HAaHHUH 10 BOIpocaM Ouiera, Tak U s
BBISICHEHMSI OOILMX MPEACTAaBIEHUI CTYAEHTA 10 BCEMY KYypCYy.

B) ONNMCAaHHuEC IIKAJIbI OICHUBAHUSA

KpnTeplm H HIKaJ1a OCHUBAHUA

Ounenka Kpurtepuu onenku
OTJIINYHO CTyaeHT 10KeH:
36-40 JlaTh MPAaBUJIbHBIA OTBET HA TEOPETUUYECKUI BOIPOC U PELIUTH BCE

3aJa4uu (€C/IM eCTh HeJI0UEeThl WIIM HE OTBETUJI Ha JIOTIOJTHUTEIbHBIN
BOIIPOC, TO CTABUTCSI HE MAaKCUMAaJIbHBIN OasL)

- IPOJAEMOHCTPUPOBATH IITyOOKOE U IPOYHOE YCBOECHUE 3HAHUMN
[IPOrpaMMHOT0 MaTepHaa;

- HCYEPIIBIBAIOILIE, [10CIIEI0BATENIbHO, TPAMOTHO U JIOTHUECKU
CTPOMHO U3JI0KUTh TEOPETUUECKUN MaTepHall,

- IPaBUIILHO (POPMYIIMPOBATH OIPECIICHUS;

- IPOAEMOHCTPHPOBATH YMEHHS CAMOCTOATEIBHOM paboThI ¢
JIUTEPaTypoi;

- YMETh CJIeJaTh BBIBOJIBI 110 M3JIaTAEMOMY MaTepuay.

Xopouio CTyneHT 10KeH:

30-35 JIaTh OTBET HAa TEOPETUUYECKHIA BOTIPOC U PEIINTH JIBE 33/1a4H U3 TPEX,
HO €CTb HETOYHOCTH B TEOPETUYECKOM BOIPOCE WM IPU PELICHUU
3a/1a4uu

- IPOJEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE POTPAMMHOTO
MaTepuaa,

- IPOJEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUYECKUX MOHATH;
JIOCTATOYHO MOCJIE0BATENLHO, TPAMOTHO U JIOTUYECKU CTPOMHO
u3araTh MaTepua;

- IPOJAEMOHCTPHPOBATH YMEHNE OPUEHTHPOBATELCS B JIUTEPATYPE;

- YMETh C/IeNaTh JOCTaTOYHO 00OCHOBaHHbIE BBIBO/IbI IO
W3JIaraeMOMY MaTepuany.

VY 10BIIETBOPUTEIIHHO CTyZIeHT NOJKEH:

24-29 OTBETUTh HA TEOPETHUYECKUI BONMpPOC OMIeTa, HO CO 3HAUYUTEJIBbHBIM
HeZo4YeToM (H€ TMPHUBEACHO  JO0Ka3aTelIbCTBO WM  HEYETKO
copMyIMpoBaHa TeOpeMa) M MPABMWIBHO PEIIUTH XOTS OBl OJHY
3aauy.

- IPOJIEMOHCTPUPOBATH O0IIlee 3HAHUE N3Y4aeMOro MaTepuania;

- IOKa3aTh 001Iee Bia/IeHHe MOHATUIHHBIM aNapaToM AUCHUILUINHBL
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- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU U3J1araeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEH/IyEeMYIO ITPOrpaMMoil y4eOHYI0

JUTEPaTypy.

HeynosiersopurensHo
23 1 MEeHbIIIE

CTyneHT 1eMOHCTPUPYET:

- He3HaHHE 3HAYUTEJIbHOM YaCcTH MPOrpaMMHOI0 MaTepHarna;

- HE BJIaJICHUE MMOHATUWHBIM annapaToM JUCHUTLIAHBI;

- CYIIECTBEHHbIE OMIMOKU MTPHU U3JI0KEHUN yueOHOr0o MaTepuraa,
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpOI
M3JIaraeMoro Bompoca;

- HEYMEHHE JIeJIaTh BBIBOIBI MO M3JIaraéMOMY MaTepHaly.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKOW ®EJEPAIIUU
®EJEPAJILHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICIIEIO OBPA30BAHUS

«HanvoHanpHBIH UCCNENOBATENbCKUNU AACEPHBIU YHUBepcUTET « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTHKM —

dwmman demepabHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTelIbHOTO yUpeXXIeH s BBICIITEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

WHCTUTYT OBIIEN MPO®ECCUOHAJBHOM MOATIOTOBKHA
Kadeapa Beicuieit MaTeMaTUKHU

Hanpagnenue 03.03.02 ®usuka
MIOJITOTOBKH

O6pagOBaTe_]H,Ha;I «SInepHo-(pusnyecKkue TEXHOJIOTMUA B MeIULIUHE»
rporpamma

Juncuumniaraa Judpepennuaibibie 1 HHTErPajibHbIe YPABHEHUA

BOIIPOCHI K DK3AMEHY

1.  OcnoBublie mousTus Teopun U(QPEPEHIUANBHBIX ypaBHEHHMI. YpaBHEHHs IEPBOTO IIOPAMIKA,
paspelieHHble OTHOCUTEIBHO POM3BOIHOM. X reomeTpuueckas unrepupe- tamus. [1], rim.1, §§1-2; [2],
1, §1; [3], . 1, §1.

2. YpaBHeHHUs C Pa3Je/AIOIIMMUCA IIEPEMEHHBIMU. YPaBHEHMs, NPUBOJAIIMECS K ypaB- HEHUAM C
paznensromuMucs nepeMeHaevu. [ 1], t. 2, §1; [2], .1, §2; [3], rn.1, §§2- 3.

3. VpasHenus B nonneix auddepennuanax. VHTerpupyrommii MHOkUTENb. JIMHElHbIE ypaBHEHHS

MepBOTO Nopsiika. MeTo 1 Bapuauy Mpou3BOIbHOU MOCTOSTHHOM. [1], T 2,
81;[2], rn.1, 82; [3], rn.1, §84-5.

4. Teopema 0 CylIECTBOBAHMU M €IMHCTBEHHOCTH pellleHus 3aiaun Kol s ypaBHE- HUs IEPBOTO
MOPSZIKA, Pa3pEIICHHOTO OTHOCHTENIHLHO TPOW3BOJAHON. YPaBHEHHUS, HE pa3pelIeHHBIC OTHOCHTEIHHO
npou3BoHOM. OcoObie Touku. OcoOble pemenus. [1], rn.2, §§2-3; [2], rn.2, §§5-8; [3], .1, §§6-8.

5.  VpaBHeHHus nopska Bhie mepeoro. Teopema o CyIeCcTBOBAHUHU M €IMHCTBEHHOCTH PELIEHHS 3a1a91
Ko 1151 ypaBHEHUS!, pa3pelieHHOT0 OTHOCHTENIFHO CTapIiei mpo- W3BOMHOW. JIMHEHHbIe ypaBHEHHSI.
OOmiue CBOMCTBA JMHEHHBIX ypaBHeHuil. [1], 1.2,

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

6. OnuopomHble NUHElHBIE ypaBHeHUs nopsaka n. Onpenenutens Bponckoro. MdyHna- MeHTanbHas
cuctema pemrenuit. O6miee permenue. opmyna Ocrporpaackoro- Jinysumis. [1], rn. 3, §3; [2], 1.3, §§9-
10; [3], r. 2, §§3-4.

7. OaHopomHble NTMHENHBIE yPABHEHHS C TIOCTOSHHBIMU Kodduuuentamu. Meton Dii- nepa. Obmee
pelieHre OJHOPOTHOTO yPaBHEHUS C MOCTOSTHHBIMU KO3 unmentamu. [1], rn.3, §5; [2], r.3, §11; [3], T
2, 85.

8.HeoaHopoHbIE MMHEMHEIE ypaBHERHS TTopsaKka n. O6liee pelieHre HEOHOPOAHOTO ypaBHeHus. MeToz

Bapuallly MPOU3BOJIBHBIX NOCTOSHHBIX. OyHkums Komm. [1], .3,
84; [2], rn.3, 8810-11; [3], rn.2, §6.

9. Kpaesble 3amaum i JIMHEHHBIX ypaBHEHHMIT BTOpPOro Imopsaka. IlocTaHOBKAa KpaeBhIX 3ajad.
PazpemmmMocTs HEOTHOPOAHBIX KpaeBbixX 3anad. Oyukius ['puna, €€ cBoiicTra. [1], rm.4, §§1-2; [2], rn.3,
8812-13; [4], .4, §§1-2.

10. Onnoponusle kpaeBble 3aqaun. COOCTBEHHBIE 3HAYEHUS M COOCTBEHHbIE (DYHKIMH, X CBONCTBA.
Perrenue ypaBHeHuit npu momoinu psaos. [1], .4, 83, rn.3, 88; [2], rn.3,

813; [4], rn.4, §3.
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11. Cucrems quddepenunansupix ypasaennit. Hopmansable cucteMsl. Teopema o cy- IeCTBOBAHUH U
€AMHCTBEHHOCTH peleHus 3anauyn  Komwm s HopManbHOM  cucTembl. JIMHEHHbIE CHCTEMBbI
muddepeHnranbHpIX ypaBHeHUH. O0IIHMe CBOMCTBA IMHEWHBIX cU- cTeM. [1], 1.2, §4, .3, §6; [2], 1.2,
884-7, rn.3, §9; [3], rin.3, §§1-2.

12. Pemwenue oqHOpOAHBIX TUHEHHBIX cucTeM. DyHaaMeHTaNbHAs cucTeMa pereHuii. OnpenenuTens
Bponckoro. Pemienne OJHOPOAHBIX CHUCTEM C MOCTOSIHHBIMH Ko3(¢u- mueHtamu. HeomHopomaHbie
cucteMbl. MeToJ1 Bapualiuy Mpou3BOJIbHBIX MOCTOAHHBIX. Martpuua Komm. [1], rin.3, §§6-7; [2], rn.3, §§9,
14; [3], rn.3, §§3-5.1lonstue ycroitunBoctu (o JIAmyHOBY). ACHUMNTOTHYECKAs YCTOMYUBOCTh. TOYKHU
nokost. [IpocTeiiiiie THITBI TOYEK MOKOS Ha tutockocT. [1], rir.5, 881, 4; [2], .4, §§18, 21; [4], 1. 5, §§1-
2.

13. Uccnenopanue Ha yCTOHUMBOCTS 110 HepBOMY TIpubmskenuto. [Ipamoii (BTopoii) meton JIamyHosa.
Teopewms! JIsmynoBa u Yeraesa. [1], rn.5, §§2-3; [2], ri.4, §§19- 20; [4], rn.5, §§3-4.

14. VYpaBHeHus ¢ 4YaCTHBIMM IIPOM3BOAHLIMM  IIEPBOTO  IOpAAKa. JIMHEHHBIE —ypaBHEHUS.
XapakTtepuctuueckas cuctema. OOmiee pelieHue JUHEHHOrO ypaBHeHHs. PerieHue KBa- 3WIMHEHHBIX
ypaBaenuid. [1], rn.8, §§1-2; [2], rn.5, §§25-26; [4], 1.6, §§1-3.

15. Pemenne 3anaun Komm uisl KBa3WIMHEHHBIX YPABHEHUH C YACTHBIMH HPOU3BOJ- HBIMH IIEPBOTO
nopsiaka. PaspeiBable pemenus. [1], r.8, 82; [2], rn.5, §26; [4], .6,

84.

4.2. Haumenosanue ouenounozo cpeocmea. Konmponwvnan paooma 1

a) THUIIOBBIC 3aJaHNA:

Tema: MuTerpainsl, 3aBucsme ot napamerpa. Kparasie HHTErpasbl.

T xBax

9
1+x
Bapuanr 1. 1. Berauciuts ¢ momorisio 6era-dpynakiun 0

2. [IpeacraButh uHTErpasiom Oypne GyHKIUIO f (I) - 2|I| +1, |I| =4 Hf (x)z 0,
4 By
[y [r(xy)ax

3. 3MeHUTh NOPSA0K UHTETPUPOBAHUS 0 3Ff

x| >4

y=x"+2y=x, x=2,x=0(x=0)

4. BBIYHCIIUATH MUIOIAAb (GUTYPHI, OTPAHHUYCHHOW KPUBBIMU

5. BerauciuTh 00beM Tejna, OrpaHUYEHHOTO MOBEPXHOCTSIMHU
2 2 2

z°=4-x, x°+¥y =4x:,z=ﬂ(z Eﬂ)

(mmoIcKa3Kka: HaXxoAUTh B JIEKAPTOBOM CHCTEME KOODPIMHAT)

6. BerauciuTh HHTErpai ¢ OMOIIIBIO TIepexo/ia K IHIHHIPUICCKHM KOOPIMHATAM

(/e " sy

[ - Dar

Bapuanr 2. 1. BeruucauTs ¢ nomorisko 6era-ynkipn 0
3x,0<x<6 u

,BF:EI —4ixt+yN),z=2, y2 Lyz-xz20.

2. Ipexcrasutk unTerpanom Oypbe GyHKIHO fGx)=
f(x)=0,x>86,

MpOaOJIKUB €€ HCUCTHBIM 06pa30M.
.

4-x2
[ax [r(xy)y

3. I3MeHUTb NOpSI0K HHTErPUPOBaHHs U 410
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4. BeIYMCINTh Maccy HEOJHOPOAHOM MIIaCTUHBI D,0rpaHnYeHHON KPUBBIMU

2 _ _ _
rty _4I’y_n(y£u)CHJIOTHOCTBIOF(x’y =4-x

z=8—y",
5. BBIYUCITUT 00bEeM Tena, OrPaHHYCHHOTO MOBEPXHOCTIMH

6. BIUMCIUTD HHTETPAJ ¢ HOMOIIBIO IIepexo/ia K ChepuiueckuM KOOpIuHATaM 4 :
F:1<x” +_}r1 +z° <9 x20,y<x,z50.

i 4
lee_' dx
Bapuanrt 3. 1. BerurciuTs ¢ MoMOIIs0 raMma-¢pyHkima 0

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

2. [IpencraButk unterpaniom Oypoe GyHKINIO

1 P42
[ay ;[f(r,y)dr

3. 3MeHUTh NOPSA0K UHTEIPUPOBAHUS 0
£2 y::
D:—+— =<Lx>0, 2y=<3x
4. BEIYUCIUTD ILIOMAb (1)I/Il"ypbl 4 9 .

2
y=2x,x=4, z=x", y20,z20
5. BouMCIUTE 00bEM TeJa, OTPAaHMYEHHOTO TIOBEPXHOCTAMHU .
6. Brrauciauts ¢ IMOMOIIBIO NMEPEXO0Ja K MUIMHAPUICCKUM KOOpANHATAM

[
o +yh) BF zZ= 3(17 +y ),y}ﬂ y{J_I,E 3

2
[« -Ja—xPax

Bapuant 4. 1. Borurciuts ¢ momorsio 6era-dynkimn 0

2. llpencraButh unrerpanioM Oypbe QPyHKITHIO f (I) =4-
B2
I dx If (x.y)dy

3. i3MeHUTh TOPSIIOK HHTETpUpOBaHks 0
4. BBIUMCIIUTh MacCy HEOJHOPOAHOM MIacTUHBI D, OTPaHUYEHHOW KPUBBIMHU

_ _ _ _ 2
2y+x=-2,y+x=1 x=0 C IUTOTHOCTBIO ;.I(I,_}')— ax .
BF:I1+}'1=4, y+z=2 220

., <4 flx)=0x|>4

5. Beruuciaure 00beM TEIA

'I.Hr1+y +z?

6. Beranciuth HHTETpaJl C IOMOUIBIO MEPEXOJa K C(I)CpI/I‘-ICCKI/IM KOOpJAuHaTamMm

F:15I1+}'1+21 <9, x20,y< «.Ex,ziﬂ

xi6

[3/@g3x)*ax

Bapuanr 5. 1. Beraucnuts ¢ momorieio 6era-pynkipn 0
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flx)=x+ 2 xef0,4]

2. [IpencraButh uHTErpasiom Oyphe 3a1aHHYIO Ha MOJIYOCH (PYHKIIUIO

f (I)z 0 x>4 , IPOJIOJKHB €€ YETHBIM 06pa30M

Idy If(x,y)dr

3. I3MeHUTh NopsaI0K HHTerpHpOBaHI/I;I -7
2 =4x, x+y=3,y=20

4. Beraucnuts momanas Gpurypsl D, orpaHHueHHON KPUBBIMU Y
2
y =4-x, z=3x, ,z=0(z20)
.5. Berancnuth 00beM Tea, OTPaHUYEHHOTO TTOBEPXHOCTIMU .
6. BeruncauTh ¢ moMoIpio nepexo/ia K HUIMHIPUYECKUM KOOpAMHATAM

e deabe

2
F Xy 4z

OV x' +y +zt =Lz >x" +y ,Z20

2
‘I'xle T dx

BapuanT 6. 1. Berauciauts ¢ nomoripto ramma-pyskimu 0

>1

2. IlpeacraButh uHTErpasioM Oypne q)yHKumo Jlx ( ) 1- |I|= |I| {1 f (I) 0,

Iabr If(r,y)dy

3. I3MeHHUTH HOPSI0K MHTerpupoBaHus 0

4. BLIYMCITUTD MACCy HEOHOPOAHOI IacTHHBL D, OrpaHHYeHHOi KpUBLIME ¥ X +L, x+y=3
IJIOTHOCTBIO #lx,y)=4x+5y+2

5. Boruncnuth 00beM Tenna, OrpaHUYEHHOTO MOBEPXHOCTIMHU

2+yl=1 22 =9z +y?), 2 =0xz0,y20)
[[J@* +Daxdyd:

6. BBIUKCIINTD HHTETPAIT ¢ TIOMOIIBIO IEPEX0/1a K IIIHHAPHISCKUM KoopauHaTam ¥
V-xt +_}r1 <22, z<1

Bapuant 7. 1. BeruucnuTh ¢ noMoIsko 6eta-QpyHKINN

flx)==x

4<2 flx)=0,

>2

2. [IpeacraButh uHTErpasiom Pypne GyHKIUIO

3 B0
[ax [reey)y
3. I3MeHUTh NOPSIIOK HHTETPUPOBAHMS 0 e
II v
Di—+y" <Lyz>z—xx20
4. BbuuciuTh miomas GUrypsl
5. BeuucnuTh 00beM TeNna, OrpaHMuE€HHOTO TTOBEPXHOCTAMHU

x1+y1=24,z=q."49—x1—y1,z=3
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_ddydz

7 X+
6. .BerarcnanTh HHTErpai ¢ MOMOLIBIO Iepexo/ia K chepruuecKuM KOOpJHHATAM , TpaHuLa
V: ]:1+_].r1 =4y <9 y+z=42z2>0

if -6 — xdlx

Bapuanr 8. 1. Berurcnuts ¢ momorisio 6era-dynkipm 0

2. [IpeacraButh uHTerpaiom Oypne GyHKIUIO flx ( ) S- |I|’|I| <3 f (I) 0,

idy [ F(x.y)x

0
3. 3MeHUTh NOpSA0K UHTETPUPOBAHUS 2y
4. BbIYHCIUTh Maccy HEOJAHOPOJHOM MIaCTUHBI D, OrpaHMYeHHON KPUBBIMU

X+y=2,y=2% x=0 mocm F(I,_}')=2—I—_}'.

5. Boruncnuth 00beM Tena, OrpaHUuE€HHOT0 IIOBEPXHOCTIIMU

z=-Jy, y=2x,y=1,y=3(z>0,x>0)

>5

s
6. BHIUMCINTD HHTErPA C IOMOLLBIO [IEPEX0/1A K LMIMHAPHIECKHM KOOpAMHATAM ©
V-z<4—x" —_].r], z20,y<2x,x=20

Bapuant 9. 1. Beraucnuts ¢ nomomnipto 6era-¢pyaxmun 0
x, 1=x< < 2,
F(x)= {

2. [IpeacraButh uHTErpasiom Pypne GyHKIUIO 0, x<l;x>2.

p A N
[ax [ flxy)y
0 5
3. 3MeHUTh NOPSA0K MHTETPUPOBAHUS 4
4. BeraucnuTh miomas GUrypsl, orpaHH4eHHON KPUBBIMU x=y,y =—x+4,y=-1 (-}' = _1).

y 2, 2
z=06-x"—-y", z=-/x"+y
5. BeraucianTb 00beM Tela, OrpaHUYEHHOTO IIOBEPXHOCTIMU :

[]J (2 + 4)dxdya:

6. Beruncnuts ¢ IMOMOIIBIO MEPEXO0JAa K MUITUHAPUICCKUM KOOpANHATAM v

BF:2=9(II+_}'1),II+_}'1=1,2=U

iﬁ (17 x)dx

Bapuant 10. 1. Beraucauts ¢ momoripio ramma-yskin 0

2. [IpencraButk unTerpaiom dypoe GyHK1MIO J(x)=4, 0= x<2 51 F(x)=0, x>2

e€ HeuE€THBIM 00pa3oM.

, IPOJIOJIKUB
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1 4§
[ay [Fxy)dc
3. I3MeHUTb NOPSA0K UHTEIPUPOBAHUS 0 2yd
. . y= xX -1, y=1
4. Bpruuciauthb MacCCy HCOOHOPOJHOU IINIACTHUHBI D,OFpaHI/IquHOI/I KPpUBBIMHA C

_ 2 7
IUIOTHOCTBIO F(x?.}') =3x" + 1_}" +1
5. Berauciuts 06beM Tela, OrpaHuYeHHOr0 MOBEPXHOCTAMH

z=x 4y ,z=0,x=0,y=0,x" +y 1 =2x,x’ + y? =8x (y 20)

6. BBIUMCITUTB HHTETPAJl ¢ MOMOIILBIO NIEpexo1a K chepuIeckuM KOOpAnHATaM

H.I-‘J{I] vy r2t dadydz Vioxt vyt 422 <3,y <2x,220,y< x
v

[3/te2xax
Bapuanrt 11. 1. Beraucnuts ¢ momomipto 6era-gpyaknun 0

1 1<x<6,

J®= {ﬂ <1;x>6
2. [IpencraButh uHTErpasiom Oypne GyHKINIO > X »X i

1 3=
[ax [ ricyhy
3. I3MeHUTh NOpsAI0K UHTETPUPOBAHUS 0

y=x1+4r,y=x+4,y=ﬂ(yzﬂ)

4. BeryucnuTh MIomaas GUrypbl, OrpaHuYeHHON KPUBBIMU

2 2 2, 2
z=-\)‘12—x -y ,z=x+¥
5. BeI4UCIUT 00BEM TeNa, OrPAHNYEHHOTO TOBEPXHOCTMH :

[[J(z - 2)axdya:

6. BerauciauTh ¢ IMOMOIIBIO MEPEXO0Ja K MUIMHAPUICCKUM KOOpANHATAM ¥ )

.Ei*F"'::»:=6(r2 +_}r1),x1+_}'1=3,z=ﬂ.

1
[ @ 7x))’ax

BapuanT 12. 1. Berunciuts ¢ momMonso ramma-pyHkiwm 0

fx)=40=<x<3 f(x)=0, x>3

2. IIpeacraButh uHTErpasiom Oypne GpyHKIN
e€ Heu€THBIM 00pa3oM.

, IPOJOJI?KUB

j'dyjff (xy)dx

3. I3MeHUTh NOPSA0K MHTEIPUPOBAHMUS

— 3 =
y=x,y=3x(xz0)

4. BeruncauTh Maccy HEOTHOPOIHOM IUIACTHHBI D,0rpaHn4eHHON KPUBBIMHU

IIJIOTHOCTBIO F(I, y) - )'(l + II)

5. Beruncnuth 00beM Tenna, OrpaHUuYE€HHOTO MOBEPXHOCTIMHU
T 2
—y,z=0,x=0,y=x(y<x)

6. BeruncnuTh MHTErpaj ¢ MOMOIIBIO Nepexo/ia K chepruuecKUM KOOpIuHATaM

H.I-\/(II +y 2 dedyde Voxt +y? 422 €L,y <0,220,y<—x,z <. 3(x2 +yD)
v :

z=4—x

24



Bapuanr 13. 1. Beruncauts ¢ nomomipo 6era-pyHknun 9 L1+x

2. IlpencraButh uHTErpasioM Oypre GyHKIHIO f (I): 2:"_“|I| =3 u J (I): 0,

[ay[ flx.y)ax

3. 3MeHUTh NOpsAI0K MHTETPUPOBAHUS 2 7

>3

x=—4_}r1, x=—5y1,yzﬂ,x£ﬂ

4. BbauciuTh miomans GUrypel, OrpaHu4eHHON KPUBBIMH
5. BeruncauTh 00beM Tena, OrpaHMuE€HHOTO ITOBEPXHOCTAMHU

z=y,x1+y1 =18,z=0,,x=0,x=_./3y

6. BeIanciuThb HHTCrpajl ¢ IOMOLUIBIO NCPEX0aa K HUIMHAPUYCCKUM KOOpAUHATAM

‘Il‘ll(y] +x? +21)dr¢,ﬂz o7t — i 4o

=

Bapuanr 14. 1. Berauciauts ¢ momormipto 6era-gpyHkuuu 9

flx)=—x,0<x<5 . fix)=0,x>5

2. IlpeacraButh unTerpaioM Oypbe GpyHKIUIO
ee YeTHBIM 00pa3oMm.

, IPOJOJI>KHUB

? 1
Jax [ rlxy)y
3. VI3MeHHTb IIOPSIOK HHTerpupoBanms ¢ 35
4. BeluncauTh Maccy HEOJHOPOAHOM MmIacTUHbI D,0rpaHnyeHHON KPUBBIMU

x=0,y=0,y=+25-x* (x>0, y>0) any)_l+x +y

C IINTIOTHOCTBIO
5. Beruuciaute 00beM T€J1a, OrPAHUYCHHOTO ITOBCPXHOCTAMU

o2yt Pyl =1(t+yt <))

6. BeruncnuTh MHTErpaj ¢ MOMOIIBIO NIepexo/ia K chepruueckuM KOOpIuHaTaM 4 ,

V:1<x? +_].rz +21£9,x20,y£—x

+Hxy
I xe_f

Bapuant 15. 1. Beraucauts ¢ momormipio ramma-dyskipm 0

2. [IpeacraButh uHTErpasiom Oypne GyHKINIO

TdyT} (x.y)dx

3. I3MeHUTh NOPSIIOK HHTETPUPOBAHMS 1 2y
2 2
X 4 4
D-_+y_{L y&— x,y{__
4. BbrauciuTh miomais GUrypsl 25 16 5
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5. BeuucnuTh 00beM Tena, OrpaHMuYE€HHOTO TTOBEPXHOCTSIMHU

2 .

y =1l-x" ,x+y+z=4, y=0,z=0

6. BEIyncinuTh ¢ MOMOIIBIO nepexoaa K TWIMHAPUICCKUM KOOpAHNHATaAM

152
v Iz+_].’1 ’BF:I1+}']=2x,x1+y1=4x,x+z=4,zzﬂ,yzﬂ.

’]-"’dr

1+x°

Bapuanr 16. 1. Berarcauts ¢ nomomipo 0era-pyHknuun 0

2. [IpencraButs unTerpasiom Oypue GyHKINIO f (I)z 2-3x, |I| <2 u f (I)z ﬂ,|I| > 2.
1 ey
[ax [rlx.y)ay

3. 3MeHuTh NOPAAOK HHTErpupoBanus 0 —-x

2, 2
. . x=0,x"+y =1
4. BeluncauTh Maccy HEOJHOPOAHOM MmiIacTUHbl D, orpaHu4eHHON KpUBBIMU c

_ 2 2
[JIOTHOCTBHIO j.l(x,_}') =cos(x” +y )

- —|" 2 _ 73 _ _
5. BBIYHCITHTD 00beM O :x=9-y . x=.j4-y ,z—x,z—ﬂ(zkﬂ).

6. BeruncauTh MHTErpaj ¢ MOMOLIBIO NIEpexo/ia K chepruuecKUM KOOpAuHATaM

[ 2E22E _p:icxt eyl +zl<o220y20,y>x

BapuanTt 17. 1. Berauciurs ¢ moMoInso ramma-gyHxiwn 0

z,

A<2  flx)=0,x>2

2. [IpencraButk unTerpaiom ypoe GyHK1NIO f (I) =2-
1 71
[y [rlcy)ax
3. I3MeHUTD TIOPSIIOK HHTETPUPOBAHHSI 0 iy
— — Qg —
4. BeUUCInTh TUIOHIaab GUrypsl D, orpaHHYeHHOI KPHUBBIMU y=4/x Y= %¢’, y =4y =2 :
5. BeraucianTs 00beM Tefa, OrpaHUYEHHOTO TIOBEPXHOCTAMU

z=2y,y=Ly=+9-x", z=0(y21)
[[[(z +1)axdyaz

6. BEIYHCIIUTE € TIOMOIIBIO TIEPEX0/Ia K IIMIMHIAPHUECKUM KoopauHaTaMm ¥ ,

W z=4.x +_}r1,x1 +_}r1 =16,z=0

................................................ ml)
II1€—4 dx

BapuanT 18. 1. Borunciuts ¢ momMornso ramma-GpyHakipm 0 :

fx)=5ix, W <1 flx)=0,

2. [IpencraButk unTerpaiom dypoe GyHKINIO I| >1
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Idr If(x yiy

3. I3MeHUTD TOPsI0K HHTErpUpoBaHus 0

— 32 y—
y=3x ,_}r—3c

4. BeluMcauTh Maccy HEOJHOPOAHOM MIacTUHbI D, orpaHn4eHHON KPUBBIMU

*(

= x+ l)

IINIOTHOCTBHO F(I,_}') _}'

5. BIuucnuTh 00bEM Tea, OrpaHMUYEHHOTO TTOBEPXHOCTSIMH IMOBEPXHOCTSIMU

I1+_}'1 =1, z=4—x1—y1,z=ﬂ
||| zdbxdyaz

6. BerauciuThb HHTCrpal ¢ IOMOLIIBIO ICPEXOad K HTUIMHAPUYCCKUM KOOpJAUHATAM ¥ )

F:x1+y1521,22q."x1+y1

o IJI
I 5"
Bapuant 19. 1. Beruncauts ¢ nomouisto 6eta-hyHKIMH 0 (l+I )2

Fo)-1-x, <3 | 1(®)-0,x>3

2. [IpencraButk unTerpaiom Oypoe GyHKINIO

|
[ax [ flxy)y
3. I3MeHUTh NOpsAI0K UHTETPUPOBAHUS 0

1:_}.,_}.:3

N =8 x
4. Boruuciuts miomaas Gurypsl 4| orpannueHHO# KpHBEIME =9
5. Boruncnuth 00beM Tenna, OrpaHUYEHHOTO TOBEPXHOCTIMHU

I1+_}'1 =51, z=J1m—x1—y1, 2=ﬁ(11+.}'1 <51)

'm-\/'rz +y 4z

6. .BpruncanTh HHTErpai ¢ HOMOIIbIO Iepexo/ia K cpepuyecKuM KOOpAUHATaM :

F:1£I1+_}r1+21Eg,zzq.l'xl+y1,y2ﬂ

ixj -9 —xtdx

BapuanT 20. 1. Beruucnuth ¢ momoripio 6era-¢pyHxmun 0

Fx)-4+]al [ <4, )~ 0.Jc]> 4

2. [IpencraButk unTerpaiom dypoe GyHK1NIO

4 33y

5 1

[y [£lxy)x
0 by

3. I3MeHUTh NOPSIIOK HHTETPUPOBAHMS
4. BerancauTe Maccy HEOTHOPOIHOM IUIACTHHBI D, OrpaHM4eHHONW KPUBBIMU

_}'=I3,y=ﬂ,_}'=ﬂ,x=3 C IJIOTHOCTBIO F(x,_}')=x+_}'_

5. Beruncnuth 00beM Tenna, OrpaHUYE€HHOTO MOBEPXHOCTIMHU

y=2x,y=-2x,y=4,z"=4-y,2=0(z20)
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s
6. Beruncnuth HHTCrpal ¢ IOMOLIbIO NCPEXOaa K HUIMHAPUYCCKUM KOOpAUHATAM
V-z<8—x’ —_}'1,22“,_}'2[]

0) KpUTepUHM OLCHUBAHUSA KOMIIETCHLUH (Pe3yJIbTaToOB):
KonTponbHast paboTa cuuTaeTcsi BHIMOJIHEHHON MPH YCIOBUM MPABUIBHOTO PEIICHUS HE
MeHee 4 TPeUI0KEHHBIX 3a/IaHUi OJJHOTO U3 BAPUAHTOB (IIOJyUeHO HE MeHee 18 Gansos).

B) ONNUCAHUE IKAJIbI OLleHNBAHUS:
Kontponbhas pabota 1 ouennBaercs B 30 6amioB: 3anava 1 ouenuBaercs B 3 6aia,
3ama4u 2, 3, 4 onleHMBarOTCA B 5 0aIoB, 3a1a4n 5,6 — B 6 OaJIJIOB.

4.3. Haumenosanue oyenounozo cpeocmea. Konmponvnaa paooma 2
a) THUIOBBIE 3aJaHUA:

Tema: KpuBonuHeliHble 1 TOBEPXHOCTHBIE HHTETpaNbl. Teopus mos.

joo—

Bapuanr 1. 1. Beruncnuts unrerpan £ ,rae £ - oxpyxuocTs

{02 —0ds
2. BeaucauTh MOBEPXHOCTHBIN MHTETpa MEpBOro poaa = , Tae §— yacrp KOHYyCa

Cry =220 xz+y2=l.
1§z + ey

3. BEIYUCHUTE TOBEPXHOCTHEINA HHTETPaA BTOPOrO oJa 5 rac 5. BHCIIHAA CTOPOHA
b

4y 427 =16

4. BEIUMCINTE HUPKYJISIHIO BEKTOPHOTO mosist & Bions kouTypad (B Hanpapnenuu Bo3pacranns

xz+_1r2=

, OTCCKaceMasd MUINHAPOM

HUKHEH MOJIOBUHBI chephl
mapamerpa #), ecmu & =% —3z7+yvk. L-x=cosi, y=4sm i z= Zl:ust—l'lmt-l-:i_

5. BpIUMCANTE TOTOK BEKTOPHOTO MOJIS d 4yepe3 3aMKHYTYIO IOBEPXHOCTh 5 (HOpMaIb BHEITHSIS), €CIH
G=Txi+zj+(x—y452)k . S:z= 4+ y.z=2 12y y=x y=2xx=13_

6. SIBisieTCsl M BEKTOpHOE ojie = =x'i+ yitzk COJICHOUJJAIbHBIM? BBIUMCIUTD MOTOK MOJIS Yepe3
chepy eIMHUYHOTO paJnyca ¢ IIEHTPOM B Hauaje KOOPJMHAT B HAIIPaBJICHUU BHEITHENW HOPMAJIH.

(B

Bapuanr 2. 1. Beruncnuts uarerpan £

e L: Cry =4
_“[I+ v+z)ds
2. BeluncnuTh NOBEpXHOCTHBIM HHTETpall MEpPBOro poga ~ ,rae ¥ - yactpb cdepsl

2
= - = -
X4y +2°=3 , OTCeKaeMasi KOOPAMHATHBIMH IIocKoCTsMH (X = 0.y<0z2 u).

[

3. BeIUnCIUTh HOBerHOCTHLIf/'I HHTErpajl BTOpPOTro poJa 5 , TIE - 4aCTb MOBCPXHOCTU

z=1+2"+y"

IMOJIOKUTCIIbHBIM HAITPABJIICHUEM OCHU oz )

, OTCEKaeMasi ITOCKOCTBI0 Z =3 (BEKTOP HOPMAJIH 00pa3yeT OCTPBIH yrou ¢

—

4. BBIYHCITHTD UUPKY/IILMAIO0 BEKTOPHOTO momst & Boib KouTypa & (B Hampasnennu BospacTaHus
mapamerpa #), ecrn g=(yv—-2)+(z— 7+ (x— vk, L-x=2cosf y=3an f z =3 +4cos?—3=n t
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5. BBIYMCIUTH MOTOK BEKTOPHOTO MO & yepe3 3aMKHYTYIO TOBEPXHOCTh 5 (HOpMaJIb BHEUIHSIS), €CIIH

E=3ﬁ'—z},3:xz+y2=zz, z =ﬁ—xz—y2,z =0

6. SIByIsIETCS JTM BEKTOPHOE MOJIE a= {y+ z } + (Z + I]-’ + (I ty k HOTEHIHMAIBHBIM? BEIYUCINTE
HUPKYJISIUIO

0JIsL BJIOJIb 01<py>1<Hocmx1 +27=1, ¥y=0, npoOeraeMoii MpoTUB YaCOBOM CTPEJIKH, €CIIU CMOTPETh U3
rouxn (&L 0
I[y+ x)dl —

Bapuanr 3. 1. Beiunucnurth unTerpan £ , rae L -mpasbIit BUTOK TeMHMCKATHI r= Tml{pl

{2 129 —z)ds
2. BeluncauTh NOBEPXHOCTHBIM MHTETpall IEpBOro poja + ne 2~ 4qacTb
TIOBEPXHOCTH Z =4-x -y , OTCeKaeMasi KOOPAMHATHBIMH IJIOCKOCTSIMHU.

{§ 22 detz + y etz + 2oy
3. BeruucauTh MOBEpXHOCTHBIN MHTETPal BTOPOro pojaa = ,rae ¥ - yacTs
MIOBEPXHOCTHU Xy 4z = , OTCeKaeMasi KOOPIMHATHOM IIIOCKOCTBIO 2 0(z=0) (BEeKTOp HOpMAaNH

o0pasyeT OCTpbIil Yroi ¢ NOJI0KHUTEIbHBIM HAlIPAaBJICHUEM OCH OZ)
4. BolYMCIUTD HUPKYIISLUIO BEKTOPHOTO MO g prons xoutypa® (B Hanpapnenuu Bo3pacranus

napamerpa %), ecin F=(C+y ¥+ _yz)j L _ xontyp Tpeyronsuuka ¢ BepumHamMu
40.0), 31, 3. €(0.3) MIPU TIOJIOKHUTEIHHOM HANPaBICHUN 00X0/1a KOHTYpa.

5. BBIYMCIATB [IOTOK BEKTOPHOTO 1o & uepe3 3aMKHyTyIO OBEPXHOCTh F (HOpMAllb BHEILHsIs), CCIIH
& =(6x—cos y)i +(¢I+yl{-l-(¢”' +32)l&:,3_x2 1y’ =22 2=1z2=3

2 2
- M - Z z
a=|——-xrpt 'r——_]z H——x=k
2 2 2
6. SIBnsieTcst 1M BEKTOPHOE TOJIE COJICHOUJATTbHBIM?

BpIuncanTe MOTOK IOJIS qcpes3 cq)epy CANHUYIHOI'O painyCa ¢ HCHTPOM B HAYAJIC KOOpAUHAT B
HaIpaBJICHUU BHEIITHECH HOpMaJu.

8x+
Ry 25
Bapmuanr 4. 1. Beiuucnuts unterpan £ ¥ , TIe L:y=2/x OT TOYKH A0 JI0 TOYKH
B&4.2)
_“x;md.s

2. Berunciaurts HOBGpXHOCTHLIfI HUHTCIrpal rIepBoro poaa £ , THC - YacCTb IMOBEPXHOCTHU

_ 2 _
¥= Xtz , OTCEKaeMas IIOCKOCTbIO y=9 .

|| xvetz + yebeck: + zebedy
3. BBIUMCIUTH MOBEPXHOCTHBIM HHTETpaji BTOPOro poja = , e 2 - gacts

2 ryiiz2 =1

. . =0{z>
BHEIIIHEW CTOPOHBI Chephl , OTCEKAEMOI TIIOCKOCTRIO = 0E=0)

—

4. BeruuciauThb HUPKYJIAIHUO BEKTOPHOTO MOJIA a BIOJb KOHTypaL (B HaIpaBJICHUU BO3PACTAHUA

mapaverpa ), ecm E:y?—x_}’u’ié,:;:z=3(x2+f)+1,,z=1u

5 BrruncanTe moToK BCKTOPHOTO nojus & ‘-ICpCB 3aMKHYTYI0 TOBCPXHOCTb 5 (HOpMaHL BHeI_I_IH}I}I) €CJIn

(I+«Jr_-l-]}11-l-{2x+_]r]j+(z+mx}k S:22=2+y’.z=1

6. SIBIAETCS M BEKTOPHOE TIONE a =6xzi + &f —2y l; +zk
TIOTEHIMANFHO, HAWTH €ro MOTEeHIHAI.

noteHranbHEIM? Eciii moste
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-.' df
! 2
Bapuanr 5. 1. Boraucnuts uaTerpan - Xy 4z , e L - orpesox npsamoit ot Toukm A]’ ]’l] o

TOYKHU 3(2‘-' 12)_
_“z ds

2. Berancauts HOBerHOCTHHﬁ HHTErpal ri€pBoro poga =) , TAC §- 4acCTb IIJIOCKOCTHU

z=4(+y") , OTCeKaemasi MIIOCKOCThIO z=4.

{§ vz dtz — ez — v ey
3. BeIuncauTh MOBEPXHOCTHBIM HHTETPAJI BTOPOTO poaa , re 2 - gacTp
yz = xz 4+ 22 u,_]' = ].

yroun ¢ ocsro OF ).

IIOBEPXHOCTU , OTCeKaeMas TLIOCKOCTAME ¥ (BeKTOp HOpMau 00pa3yeT Tynou

4. BRIYHCIUTD UPKYJIISIHIO BEKTOPHOTO OIS & groms koutypad (B mampasnennn Bospacranns
mapamerpa #), ecn & =x’T+zj +yvk.L-x=cost, y=3sni z= 21:1151‘—3511—2.

5. BBIYHCTUTH MOTOK BEKTOPHOTO OIS g qyepe3 3aMKHYTYIO TTIOBEPXHOCTh 5 (HOpMaJTh BHEITHSIS ), €CITH
F=xXi+ ¥V 4zk. 5.2 +y’+22=252z=0(z=0)

r r - . -
. div—, rot— r:ﬁ+yj+zk,r:H
6. Haittu r F . roe

j i

Bapuaur 6. 1. Beruucnuts unterpan £ , rae L - nepsas apka upkmonse!
x=][(t—s'n.tl,y =l[(]—|:nst}

§§ Gz + y2)as

2. BoluncauTh NOBEPXHOCTHBIM HHTETpaJl IEPBOro poja < , T ¥ = YacTh MIOCKOCTH

z= xz +y2 , OTCCKacMasd I_[I/IJ'II/IHZ[pOM x2 +_}'2 = 2]’.'
{2 dvz + zebedy

3. BoruucauTh MNOBEPXHOCTHBIN MHTETPAl BTOPOro poja , Te 2 - gact ITOBEPXHOCTH

Cry =9-=
IMOJIOKUTCIIBHBIM HAIIPABJIICHUEM OCU oz )

§ L+ xdy
4. Beruncnuth uHTETpan £ x , TIIe L:y=hx OT TOYKH A, o)zlo TOYKH B(e, ]J.

, OTceKaeMast IockocTsio 2 =0 (BeKTOp HOpMAaJM 00pa3yeT OCTPHIM yTroil ¢

5. BeruucianTh NOTOK BEKTOPHOTO MOJIsi & yepe3 3aMKHYTYIO IOBEPXHOCTh S (HOpMasb BHEIIHSAS ), €CITH
&= 2ﬁ'+zk,3:y:xz,y :41:2,_]; =kx>0,z=y. z=0_

6. SIBnseTcs mu BCKTOPHOC II0JIC a =Il_]"l iy tin COJ'ICHOI/IIIaJ'ILHLIM? BrIuncanTh NOTOK IIOJIS

Pyt =42=0z2=1_

4YCpe3 3aMKHYTYHO ITOBCPXHOCTD, O6p8.30BaHHyIO MMOBCPXHOCTAMU
HaIrpaBJICHUU BHEIITHEH HOpMaJu.

xy di
-.- L= I;IMH
Bapmuanr 7. 1. Beruncnuts unterpan £ , Tae - KOHTYp NPSIMOYTOJIBbHUKA C BEPIIMHAMU

4(2.0), 3(4.0).C(4.3).D2.3)

2. Boruncmnth Maccy momycdepsi Z 92—y’ C IOBEPXHOCTHOM IIOTHOCTBIO =22 +2y° _
{§ 2xctves 41— 2) ety

3. BBIUMCIUTH MOBEPXHOCTHBIM HHTETpaji BTOPOro poja = , T/Ie - BHELIHSIS

24y =16

CTOpPOHA LIUJINH/pPA , OTCEKaeMas IJIOCKOCTSIMU £ = 0 nz=2

30



—-

4. BEIYMCIATE HUPKYJISIHIO BEKTOPHOTO 1ot & Byons kouTypa (B Hampasnenuu Bospacranus

mapamerpa £), ecrm E=(y—z)?+(z—x)}+(x—y}£ L x=cost, y=smi = =2ﬂ—t)l

5. BpIU4MCAUTE TOTOK BEKTOPHOTO MOJISA d 4epe3 3aMKHYTYI0 IOBEPXHOCTh 5 (HOpMaJIb BHEUIHSIS), €CIIH
F=zi +0y-0Ty+zk. S z=2+ ¥y +2 22 +y’ =Lz=0

6. SIBNsieTCA TN BEKTOPHOE mojie = Icti+ 4(I_ ¥ ]-’ + (I_ zyc NOTEHLMaIbHBIM? BhruncanTh

LUPKYJISIIUIO
Ly =4z=0

IIOJIOKUTEIIbHON CTOPOHBI OCH oz

T0JISL BOJIb OKPYKHOCTH npoberaeMoii MpoTUB YaCOBOM CTPEJIKH, €CIIU CMOTPETH C

Ly X
Im‘f;‘ﬂ Lir=11tcos@.0=p=_—
Bapuanr 8. 1. Beruncnuts unrerpan £ , Tae 2
_“(9]:+ 2y +z)ds
2. Bb1uuciuTh NOBEpXHOCTHBIN MHTETpall epBoro poga = , TIe &~ 9acTh MIOCKOCTH
x—ytz=—4

, OTCCKacMasd KOOPAUHATHBIMHU ITIJIOCKOCTSAMMU.

O — vtz + (2 — ) ebez + (e — 2)cbedy
3. BoruucauTh NOBEPXHOCTHBIN UHTETPAl BTOPOro poja , TIe

C=z22+y

§ . yacts moBepxHOCTH , OTCeKaeMast IoCKocThio =3 (Hopmais o0pa3yeT OCTpHIii yrou ¢

ocsro X)),
Jo2 +y)dcr -y dy

4. BeluMCIuTh KPUBOJMHENHBINA HHTETpal BTOPOro poja £ ,rae & - xpugas
y=P OT TOYKH A-11) 710 TOYKH B(3, 3].

5. BBIYMCIATB [IOTOK BEKTOPHOTO TONIs & 4epe3 3aMKHYTYHO [IOBEPXHOCTb & (HOPMallb BHELIHSS), €CIIU
F=xyityi-xzk S: X+ +22=16 2 +y’=8220

6. BerancimTs sﬁv[&,r:]1 mt[&,r-']’ rue ’::11:+yj+zk,l E-=211—j+4k-_

¥
— _dI b 4
I'Ixz-l-yz L r=2(1tcos@)0=<p=—
Bapuant 9. 1. Beruncnurs unrerpan , The 2,
fi2 +207)as
2. BBIYUCIIUTH TOBEPXHOCTHBIN HHTETPAJ MIEPBOTO poaa ¥ , TJIe 2 - 4acTh MOBEPXHOCTH
2
= - <z
x +-V2 z , OTceKaeMas IJIO0CKOCTSIMU & =0, z=4 (0<z< 4).
{§ Ptz + 23 ek — ocbecdy
3. BBIUMCIUTH MOBEPXHOCTHBIM HHTETpaji BTOPOro poja = , e < - gacts
MOBEPXHOCTHU Iz=x+y, oTcexaemast riockocTbio Z =4 (sexTop HopMay k ¥ 06pasyer TyIoi yroun ¢

IMOJIOKUTCIIbHBIM HAIIPABJIICHUEM OCHU oz )

-

4. BBIYMCINTD HUPKYJISIHIO BEKTOPHOTO mosist & ok kouTypa (B Hanmpasnennn Bozpactauus

mapaverpa ), ecmn G=2y7 —3xj+xk, L:x=2cost, y=2snt z=—2cost—2sn £ +2

5. BBIYMCIUTH MOTOK BEKTOPHOTO MOt & yepes 3aMKHYTYIO TOBEPXHOCTh 5 (HOpMaJb BHEIIHSA), €CIH
E=(:|2+zz)5' Hyz+2x)f—zk, §: X+ ¥ +2° =4 z=0(z>0)
6. SIBIeTCS M BEKTOPHOE TIoNe = 2xyzi —yb:z +1}-’+2k COJICHOMJATBHBIM? BBIUHUCINTE TOTOK OIS

1:2+y2 =21,z=0,z=],B

4YCpe3 3aMKHYTYI0 ITOBCPXHOCTD, 06pa303aHHy10 IMOBCPXHOCTAMU
HaIpaBJICHUHN BHEIITHECH HOpMaJu.
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fleiz—2p)a

BapuanTt 10. 1. Beruuciautes unrerpan £ , rne & - nyra actpoujibl
_ 3
x=cos’t, y=an"i MEXAy TOYKaMU A1 0)1/1 8(0.1).
_“z ds

2. BBIUMCINTE NOBEPXHOCTHBINA HHTErPaj IEPBOro poga = , e < ~ 4acTh I0BEPXHOCTH
z=5-2-y , OTCeKaeMasi II0CKocThio 2 =1,

{J vz + yecodz + xzdbedy
3. BBIYMCIINTE TIOBEPXHOCTHBIM MHTErPal BTOPOro poja 3 , T2ie *F - BHeIHsIs

2,2
CTOpPOHA 4acTu C(bepblx2 ty tz _31, OoTCceKaeMasi KOOpAMHATHBIMU IUIOCKOCTSIMU U Jiexkaias B 1
OKTaHTE, HOpMaJib 00pasyeT Tymnoi yroi ¢ ocbio OZ.

=27 +2x° 7 - 372k

4. BeruncnuTh paboTy BEKTOPHOTO MOJIS Bronb otpeska 4B | e

AL21)5(.1.3)
5. BBIUHCIUTH TOTOK BEKTOPHOTO MOJIS g yepes 3aMKHYTYIO HOBerHOCTBS (HOpMaJIb BHEIIHSSA), €CIIH
E=ﬁ'+yz_}=—z£, S:22=24y% z=3x=0,y=0(x20, y>0)

6. SIBIsIeTCS M BEKTOPHOE Tone = z+xjtyk
P +y2 +z2 =9 x=0,

ITOJIOKUTEIIBHON CTOPOHBI OCH ox

HOTGHHH&HBHHM? Brerauciaute HUPKYJISURO ITOJISL

BIOJIb OKPYXHOCTHU npo6eraeM0171 IIpOTHUB 4acoBOM CTPCIIKH, €CJIU CMOTPECTD C

-.'0’2—12)19#3
(@ +yy

Bapuanr 11. 1. Beruucnuts nnterpan £ rae L - mepsrIit BUTOK BUHTOBO# THHMN

r=9§12¢;05¢5;

flerr-a

2. BeluncnuTh NOBEpXHOCTHBIM HHTETpall IEpBOro poga =~ , TIe 4acTh IOBEPXHOCTH

2,3 — i
C(bepblxz+-]’ tz _1,0TceKaeMaﬁz_ x2+y2_

{§ 22 dvkz + 2 chedy
3. BBIUMCIUTH MOBEPXHOCTHBIM HHTETpaji BTOPOro poja = , Te & - gact IIOBEPXHOCTH
— o2 — —
KOHYycCa X4y =z , JIeXKaIasg MexX1y INIOCKOCTIMU z=1z=9 , HOpMaJb o0pa3yer TyNoH yro ¢
OpTOM k|

-

4. BBIYHCIIUTH HUPKYIALMIO BeKTopHOTro onss & Byomb koutypa (B Hanpasnenuu Bozpacranus

mapamerpa %), ecin H=-37 +y7+2yk, L-x=2cost, y=2sn{, 2z =3cost—3snz-1

5. BeruuciauTs MoToK BCKTOPHOTO ITOJIA a 4Cpe3 3aMKHYTYHO TOBCPXHOCTDb S (HOpMaJ'IL BHCI_HH}I}I), €ClIn
F=2x +zk. S:x+2¥4+3z=6 X+ y =Lz=0.

6. SIBnsieTCst 1M BEKTOPHOE MOJIE a=x’i+j 422k MOTEHIMAIbHBIM? COJIEHOUAATBHBIM? BhIUHCINTH
MOTOK T0JIs Yepe3 chepy paanyca 2 ¢ IEHTPOM B Hadalie KOOPAUHAT B HANIPABICHUH BHEIIHEH HOPMAIIH.
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Bapwuanr 12. 1. Beruucnuts unTerpan £ ,rne L~ pa3peprka oxpyxHOCTH
x=Heostt+tsmf)y=Mant—itcos) 0<t<2x
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W +y)as

2. BeluMCIuTh NOBEPXHOCTHBIM MHTETpaJl IEPBOro poja ~
z= q.'Iz + — = -
y , OTCeKaeMast riockocThio 2 =3 ¥ 0(r=0)

07+ 2ot

3. Beruncnuth HOBGpXHOCTHBIfI HHTCTPaJI BTOPOIro poaa 5 , TAC - 4aCTb IOBCPXHOCTHU

Ly iz2=4x>
(L‘l’)_

(& - 4aCTb NOBCPXHOCTHU

0 (BexTOp HOpMaJIU 00pa3yeT OCTPBIM yIroJ ¢ MOJ0KUTEIbHBIM HAIIPABIEHUEM OCU

Ixz_}-d‘.rtw"zdr

4. BbIYMCIUTD KPUBOJMHEUHBIM HHTErpAJl BTOPOro poja £ ,rae & orpesox mpsmoii ot
TOYKHU A]’ l} JI0 TOYKU 3{4’ ﬁ}.

5. BHIYHCIINTD [IOTOK BEKTOPHOTO 1Ol & 4yepes 3aMKHYTYIO OBEPXHOCTb & (HOPMAllb BHELLHSS), €CIIH
F=xi -20+3zk S z=4+y- z=2x

6. SIBnsieTcst 1M BEKTOPHOE T0JIe a= (-'H' z } + (z + I]J + (I ty k COJIEHOMJAJIBHBIM? ITIOTEHIIMAIBHBIM?

x4zt =1 v=0

Boeruucnuts HUPKYJOUIO ITOJIA BAOJIb OKPYKHOCTU ? npo6eraeM0171 IIpOTHUB 4acoBOM

CTPEJKH, €CIIU CMOTPETh U3 TOUKHU @Lo

Bapuant 13.

1 &

1. Beruncaute uaTerpan £ ¥ , e L. OTPE30K MPSIMOM, COEAUHSAIOIIUN TOYKH ‘44; l]] Hu B(G; l).

'“Zi‘ xz+y2+zz=4,

2. BoluncauTh NOBEPXHOCTHBIM HHTETpaJl IEPBOro poja =+ , TIe &~ gacth chepsl

oTcexaemas mwiockocrsmu 2~ 0 2=1,

_.]-J:?:tfufz + P ydodz + v zddy
3. BBIUMCITUTH MOBEPXHOCTHBIM HHTETPaJ BTOPOTo poja = , Te & - gacts

..'a=12+_|.'2

IMOJIOKUTCIIBHBIM HAIIPABJIICHUEM OCU oz )

napabosonga , OTCEKaeMast IIOCKOCTIO Z =3 (BexkTOp HOpMaJK 00pa3yeT OCTPHI Yroil ¢

—

4. BEIYMCINTE HUPKYJISIIIO BEKTOPHOTo mosist & Byonb kouTypaZ (B Hanmpasnenun Bozpactanus

napamerpa I), eCITi E:—xzy’f+2j+zf1 L:I=t,y=5-1t=z=4

5. BHIYHCIINTD [IOTOK BEKTOPHOTO 1O & dyepes 3aMKHYTYIO OBEPXHOCTS (HOPMAIb BHEIIHSS), €CIIH
d=—xi +2 42wk 5:+y’ =2".2=9

2 2
- M ¥ - z z
a=|—-— +H=—- H——x=|k
2 T2
6. . SIBnseTcs 1M BEKTOPHOE TOJIe

HOTCHI_[I/IaHBHLIM?COJ'ICHOI/I,Z[aJ'IBHBIM? BrIunCcanTh MOTOK IIOJIS qepe3 C(bepy CAUHUYHOTIO paJguyca C
LHECHTPOM B Ha4YaJI€ KOOPAWHAT B HAIIPAaBJICHUU BHEIITHECH HOpMaJu.

2
_.-1}' di L: ﬁ ¥ 1 B(O:
Bapuant 14. 1. Beruucnuts nnterpan £ , TIe 2 4 OT TOYKH A3, 0}210 TOYKU (@2
_[.-J'-JEJ-T
2. BerurcnuTh NOBEpXHOCTHBIA HHTETpall IEPBOro poja = , rae 2 ~yactpb IIOBEPXHOCTH

z:xz+y2,

oTcekaemas TiockocTsimu £ =16 = 0,y=0
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"ty
3. BEIYHCIUTE TTOBEPXHOCTHBINM MHTETPaj BTOPOIro oga s rac - BEPXHAA CTOPOHA 3JIIIUIICOUa
9

4y +222=2

4. BBIYMCIIUTS UMPKYJIALMIO BEKTOpHOTO Ionst & Byonk kontypa (B Hanpasnennu Bo3pacranus
ZI_}EJ-ZZE,LIZ:"(IZ +y)42.2z=6.

= >
,OTCEKacMas IMIOCKOCTBIO z u(z - 0) .

- -
=¥ —

napamerpa ¥), ecm =¥

5. BHIYHCIIHT [IOTOK BEKTOPHOTO moisi & 4yepes 3aMKHYTYIO OBEPXHOCTb & (HOPMallb BHELIHSIS), CCIIH

.El"=(v2 +EF+L]W—ZF+L]JZ+I}E,3212+_]!2 =Lz=0=2 =3_

6. SIBisIeTCSt JTM BEKTOPHOE MOJIE a =6xz + &f —2y l} +zk noreHIManbHbIM? Eciiu mone
MOTEHIMATBHO, HAUTHU €ro noTeHuuan. HaiTu nupKysino BEKTOPHOTO MOJIs IO KOHTYPY
;!l:y2 +z2 =% x=-1

gactu ocu OX.

, KOHTYp 00XOUTCS POTUB YaCOBOU CTPEJIKH, €CJIM CMOTPETH C MOJOKUTEIbHON

oo+ 22)at x=t, y=2P.2=F,05¢<1
Bapuanr 15. 1. Beruuciautes unterpan £ ,rae L- JlyT'Y KPUBOU 2 .
_“(5.1:+ y—z)ds
2. BelyrcnuTh NOBEPXHOCTHBIA HHTErpall MEpPBOro poga =+ , TZIe ¥~ 4acTh IIOCKOCTH
x—2y+2z=2 , OTCEeKaeMasi KOOPJAMHATHBIMU IUIOCKOCTSIMH.
{§ P vz + yebek> + 2ebedy
3. BeruucianTh NOBEpXHOCTHBIN MHTETPaJI BTOPOTO poaa =+ , e < - gacth

HOBerHOCTI/IZ =1 _(Iz + yz) , OTCCKacMasi IJIOCKOCTAMHU = 7 BEKTOP HOpMaJIu 06pa3yeT OCTpLIfI yroja

C OCBhIO m'

4. BRIUHCINUTH HUPKYJAOUKO BEKTOPHOTO IMOJIA a BIOJIb KOHTypaL (B HaIlpaBJICHUH BO3paCTaHUA

mapaverpa ), ecm d=Qy-32) +@x+ 2)j+(xty+DE L: P+’ =Lz=4-x-y

5. BeryuciauTs MoTOK BCEKTOPHOTO ITOJIAA a 4YCepe3 3aMKHYTYIO TIOBCPXHOCTDb 3 (HOpMaJ'IL BHeI_HH}I}I), €CJIIn
F=3rT +ytzk, 5: 4y’ 422 =25 x=0(x>0)

6. Haiitn div(rr), W‘("'_), e r=xtyjtzk,r= H

I(f+y+22H

Bapuant 16. 1. Beruncnuts unrerpan £ ,rae - orpesok npamoii ot Toukn 40.1.2) bi (4]

TOYKHU B(-2.3.4) )
_“(x+ y+z)ds

2. BbuuciuTh MOBEpXHOCTHBIN MHTETpall mepBoro poga = , Tae ¥~ monycdepa

x2+y2+zz=4,zzﬂ'
Y stz — ez + actcdy

3. BoruucauTh MOBEpXHOCTHBIN MHTETPAJl BTOPOro poja , Tae 5. yacrp

iy =4-z

MMOBEPXHOCTH , OTceKaeMast IockocTsio Z =0 (BekTOp HOpMau 0OpasyeT Tymou yroJ C

IMOJIOKUTCIIBHBIM HAIIPABJIICHUECM OCU OZ )

4. BeruuciauThb HUPKYJIAIHUO BEKTOPHOTO MOJIA a BIOJb KOHTypaL (B HaIpaBJICHUU BO3PACTAHUA

napamerpa %), eciu d=xy7 +xyz +xk, L-x=3cost, y=3sn £,z =1-3cost —3sin ¢

5. BBIYHCTUTH MTOTOK BEKTOPHOTO OIS g 4yepes 3aMKHYTYIO HOBerHOCTBS (HOpMaJTh BHEIIHSIS ), €CIIN
F=(x+ Vi +zk.S:z=v-y=2x y=4xx=1z=0.
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6. SIByIsIETCSl JTM BEKTOPHOE MOJIE a=x ¥i—2xy' j+2xyzk COJIEHOMJAJILHEIM? BEIUMCINTE NOTOK OIS

2 _ — —
Yyepes 3aMKHYTYIO TOBEPXHOCTh, 00pa30BaHHYIO TOBEPXHOCTIMU X4z =4y=0y =10,

HaIpaBJICHUU BHEIITHEH HOpMaJiu.

BapuanTt 17.
165524 rvi_g
1. Beruucauth unterpan £ , Tae L. yra OKpY>KHOCTH ¥y =5 MIEPBOM YETBEPTH.
z

— 9_+* _ H=—

2. Beraucnuth Maccy noiycdepsr z=.{9-x "’2 C ITOBEPXHOCTHOM IJIOTHOCTBHIO 3,
| 3tk — ocbecdy
3. BeIuncianTh NOBEpXHOCTHBIN UHTETpaJl BTOPOTo poaa = d:", e S _ pHemmnss CTOpOHA
I_II/IJII/IHI[paxz + -"2 =], OTCeKaeMas INIOCKOCTIMU & =0 nz=2y¥= 0(y20)
4. BeraucnuTh paboTy BEKTOPHOTO MO d BJIOJIb KOHTYpa
P

L-—+—=1 x>0, - — -

5. BoruucauTh NOTOK BEKTOPHOTO 1ot & yepes 3aMKHYTYIO TOBEPXHOCTh 5 (HOpMaJIb BHEUIHSIS), €CIIU

G=xi+g-yES:z=AC+ ¥k z=4-AC+y")

6. SIBsieTCs TN BEKTOpHOE Hojie = i 44— )i + (-2 NOTCHIUATBHBIM? BBIYuUCINTD

LHUPKYJISIIUIO
L1yt =42z=0

MOJ0XKHUTEIbHOM CTOPOHBI OCHU oz .

II0JIs1 BAOJIb OKPY’KHOCTH poOeraeMoil MpoTUB YaCOBOM CTPEJIKH, €CIIU CMOTPETH C

Iﬁ'ﬂ L-x—cost¥isnt, y—sini—tcoss 0<s<
Bapmuanr 18. 1. Beruucnuts unrerpan £ 2
[
2. BeluncnuTh NOBEpXHOCTHBIM HHTETpall IEpBOro poga < , 7€ @~ yacTb napabosionsa
z=x'+y’ , exaras B | OKTaHTe, OTCEUeHHas ITOCKOCTBIO 2 =7
§0 + 22wz — 2 chedy + 232k
3. BBIUMCIUTH MOBEPXHOCTHBIM HHTETpaji BTOPOro poja = ,Tae ¥ -

zZ2=x+y

, OTCEKAeMast IIOCKOCTBI0 Z =3 (HOpManb 00pa3yeT OCTpBIi yro ¢

j(r+y4'x’+y‘)dr+(r—x.!x’ +y))dy

4. BLIYUCIUTH KPUBOJIMHEHBINA HHTErpaa BTOPOro poaak
L - xpusas X +y'=1y20 OT TOYKHU A1.0) 10 TOUKH B(-1 ﬂ}_

5. BBIYMCIINTD [IOTOK BEKTOPHOTO 1o & dyepes 3aMKHyTYIO OBEPXHOCTb & (HOPMAIb BHELIHSS), €CITH
F=xyi t vtk S+ ¥y +z =2 y=0(r20).

6. Boraucmurs 2271 , roi{a,r] e T atyjtzk a=3—-jtk

Y4acTh MOBEPXHOCTU
ocro OZ),

pi (S

Bapuant 19.
e

1. Beruucnuth unterpan £, rae L:y = 62 o rceuennas napaboson

xz=ﬁ_].rl
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_[.- :r2+y2d'.1

2. BbIUMCIUTh OBEPXHOCTHBIN UHTETpaJl IepBOro poaa = , T1e *¥ - 4acTh IOBEPXHOCTH
2
= _ _ -
xz +J’2 z , OTCE€KacMas IJIOCKOCTIMH Z _u uZ _l (D_Z _IJ.
{§ P dvez — 2otz — 2zccbedly
3. BoruucauTh NOBEPXHOCTHBIN UHTETPAJl BTOPOro pojaa = , TIe 2 - gactk

z=xz+y2,

ITOJIOKUTCIIbHBIM HAIIPABJIICHUEM OCHU oz )

MOBEPXHOCTH OTCEKaeMast IIOCKOCTBIO Z =3 (BeKTOP HOPMAIM K & 0GpasyeT TyIoii yroi ¢

4. BBIYMCIIUTS IMPKYJIALMIO BeKTOpHOTO ITonst & Byonk kontypa (B Hanpasnennu Bo3pacranus

napamerpa %), ecin E=£—32}+!ELII=1t,y=3.'ilt,z=4mst—3:ilt—3_

5. BBIYHCIUTH MOTOK BEKTOPHOTO MOJIS g 4epe3 3aMKHYTYIO TTIOBEPXHOCTh 5 (HOpMaJTb BHEIITHSIS ), €CITH
E=(I_|r+xz)f -I-[w +y2]}=-l-(zz-l-zr)l_:',3: Lryr22 =42 =xz+y2(z Eﬂ}
6. SIBIsIeTCA M BEKTOpHOE Tone = 2xyzi - Wyt 1)+ zk COJICHOMIAIbHBIM? BBIYUCIIUTE MTOTOK ITOJIS

:|:2+y2 :zl,z:ﬂ,z:],B

gepes 3aMKHYTYIO TOBEPXHOCTh, 00Pa30BaHHYIO TIOBEPXHOCTSIMU
HAIpPaBIIEHUU BHEIIHEH HOPMAJIH.

Bapuanr 20.
_.' 2+ ydl
1. Beruncnoute unTerpan £ , e L - oxpyxnocts X4y =2y
[P~
2. BoluncauTh NOBEPXHOCTHBIM HHTETpall IEpPBOro poja < Atxty) , TJIe &~ 4acTh IIIOCKOCTH
xtytz=1x20y20.z2 ﬂ( B IIEPBOM OKTaHTE)
= _

. Nk k| 5
3. BeruucnuTh MOBEpXHOCTHBIN MHTETpall BTOPOTO pojia , T71e ¥ - 4acTh MOBEPXHOCTHU
¥ y2 =z’

, oTcekaeMast riockocTsivu 2 =0 y 2 =10, HOpMaJb 00pasyeT Tymnoi yroiu ¢ ocbio OZ.

4. BeruncnuTh paboTy BEKTOPHOTO MO & =2yl +x° j +xyk BJI0JIb OTPE3Ka 4B , TIe
41.0.2) 5(2.3.4)

5. BeruucauTh MOTOK BEKTOPHOTO Mo & yepe3 3aMKHYTYIO TOBEPXHOCTh 5 (HOpMaIb BHEIIHSIS), €CIH
F=pi 42y 4222k, 5 z=22 4+ y*; z=3.

6. SIBNsieTCS TN BEKTOPHOE mojie =~ 2 +xj+yk MOTEHIUAIbHBIM? BBIUNCANTD HUPKYIISILINIO OIS

xz+y2+22:]__,y:ﬂ,

BJI0JIb OKPYKHOCTH poOeraeMoil MpoTUB YaCOBOW CTPEJIKHU, €CIIU CMOTPETH C

MMOJIOKUTEIbHOMN CTOPOHBI OCH GF .

0) KpuTepHH OLCHMBAHUSI KOMIIETCHIUH (pPe3yJIbTaToB):

KonTponbHast paboTa 2 cuntaeTcsi BBIIOJIHEHHOM, €CiI MPaBUIIbHO pellieHsbl 3 3a1a4u (rmosrydeHo 17
0aJIJIOB U BHIIIIE).

B) ONHMCAHME IIKAJIbI OLIEHUBAHUSA:

Kontponbras padota 2 orieHuBaercs B 30 0ayuioB: 3agaun 3 U S O1eHUBarOTCS 10 6 6ayioB, 3a1aun 1 u 4
OIICHUBAIOTCS B 4 Oaia, a 3agauu 2 ¥ 6 —5 OaIoB.

KOHTpOJ'ILHBIe paGOTLI 110 JMCLIUILIMHE BBINOIHSIIOTCS B TEUYCHUE OTHOM Mapel.

Kpurepuu n mkajia oeHMBaHUS KOHTPOJbHBIX PA00T MO IMCIUIJINHE
Bexkmopnwiii u men3opuulit ananus
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O oo

12,

1.5.

OneHka Kpurtepun onenkn

OtnnyHo CyMMma 0ajioB pelIeHHBIX 3a/1a4
¢ 26 1030 6amioB
Xoportio Cymma 0asuioB penieHHBIX 3a1a4

¢ 22 no 25 6amioB
Y 10BIETBOPUTEIBHO Cymma 0auioB penieHHBIX 3a1a4
¢ 17 no 21 Gasuta
Heynosnersopurensto | Cymma OajioB pelieHHBIX 3a/1a4
¢ 0 1o 16 6aioB

1.4. ®opmvr opzanuzayuu camocmosamenvhoii pabomst o0byuaowuxcsa (memvi, eviHOCUMbIE O/
CAMOCMOAMENbHO20 U3YUEHUA; GONPOCHL OlA CAMOKOHMPONA; MUNOGble 3A0AHUA O
camonpoeepku

Brinonnenue Tekymux J0ManiHuX 3a1aHui 1 MHIUBUIyasibHOTO JomaniHero 3ananus (U13) [6] mo
BCEM TeMaM Kypca.

1 Bompocsl 1jisi CAaMOKOHTPOJIsI

1. Tonsrue nuddepeHnanbHOro ypaBHEHH s, HOHATHE pelneHus i GepeHIManbHOro ypaBHEHHS,
3aJlaya MHTErpupoBaHus JuddhepeHInaITbHOrO YpaBHEHUS.

. YpaBHEHUs MIEPBOTO MOPSIIKA, UX KIacCu(UKaIus.

3. Tocranoska 3agaun Kol 11 ypaBHEHMs IEPBOT0O HOPAIKA, YCIOBUS €€ 0JHO3HAY- HOil
pa3peIuMOCTH.

4. VpaBHeHWs MOPAJIKA BBIIIE IEPBOTO, IOMYCKAIOIIME TIOHUKEHHE TTOPAIKA, UX KJIac- CHUKAL.
5. JluHelHBIE ypaBHEHHMS IOPAIKA BBIILIE MEPBOTO, CTPYKTYPa OOIIETO PENIEHHUS JIMHEN- HOTO
ypaBHEeHHUs, GyHIAMEHTAJIbHAS CUCTEMA PELICHUH.

6. HopmanbHble cucTeMbl 1 depeHIManbHbIX ypaBHEH I, YCIOBHS OJHO3HAYHON Pa3pelMMOCTH
3amaun Koy 111 HOpMaJIbHOW CUCTEMBI.

. JIuneiinblie cucTeMbl, CTPYKTypa OOIIEro pelieHus TMHEHHOW cUcTeMbl, (pyH/1aMeH- TallbHas CUCTeMa

penieHui.

. [locTaHOBKa KpaeBbIX 3a/1a4 ISl IMHENHBIX YPAaBHEHUN BTOPOr0 MOPSIKA.
. HeogHopoausie kpaeBbie 3a1auu, pynkuus ['puna.

10 O,Z[HOpOI[HLIC KpacBbIC 3a/1a4U, COOCTBEHHbBIEC 3HAUCHUS U COOCTBEHHBIC CI)YHKI_[I/II/I, HUX CBOMCTBA.

11. TousTue ycroitumsocty (1o JISIMyHOBY) pelIeHus, TOYKHU TTIOKOS, MPOCTEMIIIME TUIIBI TOYEK MOKOS Ha
IIJIOCKOCTH.

HccnenoBanue Touek MOKOSI HA YCTOMUHMBOCTB 10 IEPBOMY MPHUOIMIKEHHIO.

13. Jluneiinble ypaBHEHHS ¢ YACTHBIMH IPOM3BOHBIMHU, XapaKTEPUCTUKH, 00IIIeE pe- IEeHHE JTHHEHHOro
yYpaBHEHUS.

14. Kpasununeiinble ypaBHEHHS ¢ YACTHBIMH ITPOM3BOIHBIMHU, XaPaKTEPUCTUKH, MHO- KECTBO PEIECHHUI
KBa3WIMHEWHOTO YpaBHEHHUS.

15. Tlocranoka 3amaun Koy 1y1s KBa3HIMHEHHOTO ypaBHEHUS, €€ OCOOEHHOCTH. 3a1aHus JUIs
caMOTIPOBEPKH u3 [6].

Kpamkuii mepmunonozuueckuii cinosapn

ABTOHOMHAs CHCTEMa, ACUMITTOTHYECKAsE YCTOMUYUBOCTD, MU PepeHnnaibHOe ypaBHe- HHE, 3a/1a9a
Ko, nnaterpan nuddepeHnnansHOro ypaBHeHHs, HHTETpalibHAs JIMHUS, KBa3WIMHEWHOE YpaBHEHHE,
KpaeBas 3a7a4a, JUHEeHHOe ypaBHeHHe, MaTpulia Komu, MeTo1 Bapuanuu Mpou3BOJIbHBIX MTOCTOSIHHBIX,
HEOJIHOPOJHOE JINHEHHOE ypaBHEHNE, HEYCTOMUUBBIN y3€T, HeyCTOWYNBBINA (DOKYC, HOpMaIbHas CHCTEMA,
oOuiee pelieHne, 00U HHTErpall, OTHOPOJAHOE YpaBHEHHE, OJHOPOIHOE JIMHEHHOE ypaBHEHHE, 0c00ast
TOYKa, 0CO00€ pelIeHue, MEePBbI HHTErpa, MoJICTaHOBKa Diijepa, mopsaok audde- peHIIuaIbHOTO
ypaBHeHUs, penieHne AuddepeHnaasHOT0 ypaBHEHUS, cejio, cuctemMa aud depeHmaibHbIX
ypaBHEHUH, coOOCTBeHHas! PyHKIIHsI, COOCTBEHHOE 3HAUEHUE, TOU- Ka MTOKOsI, ypaBHEHHE B TIOJHBIX

37



muddepeHnmanax, ypaBHeHHE ¢ pa3JeSIOUMMUCS Tie- pEMEHHBIMH, YPaBHEHHE C YaCTHBIMH
MIPOM3BOTHBIMH, YCTOMYUBOE PEIICHHUE, YCTONYH- BBIN y3€J1, YCTOMYHMBBIN (OKyC, (pazoBas TpacKTOpHS,
(ba3oBbIil MOPTPET, PyHAAMEH- TAJIbHAS cUcTeMa pemeHni, pyHnkuus ['puna, pynkuus Koy,
XapaKTepUCTHKA, Xa- PAKTEPUCTUYECKAsl CUCTEMA, XapaKTePUCTUYECKOE YPaBHEHHE, IEHTP, YaCTHOE
pelie- HUE.
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