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OobsaacTh NpUMeHeHu st

®onx oneHouHbX cpeAactB (DOC) — sBisgercss 00sA3aTENBHBIM TPUIOKEHUEM K padbouei
nporpaMMe JUCIHILTMHBI « BEKTOPHBIA W TEH30pHBIA aHAIM3» M 00ECIIEYMBAET MPOBEPKY OCBOCHHS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHus (KOMIETEHLIUN U UX UHIMKATOPOB) MOCPEICTBOM MEPOIPUITUN
TEKYILEH U IPOMEKYTOUYHOM aTTECTALUU 110 JUCLHUILINHE.

Hesn u 3a1a4u (pOH/IA OLIEHOYHBIX CPEICTB
[enbto @oHaa OIIECHOYHBIX CPEICTB SIBISETCS YCTAHOBIEHUE COOTBETCTBUSI YPOBHS MOJITOTOBKU
oOyJaromuxcsi TpedoBaHusIM (heepaabHOr0 rOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIapTA.
Jns  poctmxeHus mocTaBieHHOW wenu OOHIOM OICHOYHBIX CPEACTB IO JUCHUIUIMHE
«BeKTOpHBIN U TEH30PHBIN aHAIN3) PELIAIOTCS CIEAYIOLIUE 3a1a4u:
— KOHTpPOJIb M YIpPaBJIEHHWE MPOLECCOM MPUOOPETEeHHs OOYYaIOIIMMUCS 3HAHUM, YMEHUH U
HAaBLIKOB, IPCAYCMOTPCHHBIX B paMKax IlaHHOfI JUCHUITIIMHBI,
— KOHTPOJIb U OIIEHKA CTENIEHU OCBOCHHS KOMIIETEHIUH, IPEAYCMOTPEHHBIX B paMKax JTaHHOM
JYCIUILINHEL,
— o0ecrnieueHrne COOTBETCTBUSI Pe3yIbTaTOB O0yUYeHHS 3a/1a4aM Oyaymieil mpodeccuoHaIbHOM
ACATCIIBHOCTH 4Y€pPC3 COBCPHICHCTBOBAHUEC TPAAWIMUOHHBIX W BHCAPCHWEC MHHOBAIIWMOHHBIX
METOJI0OB 00yuYeHUsI B 00pa30BaTeNbHBIN MPOIIeCC B paMKaX JaHHOW AUCHUILIHHBL.



1. Ilepeyenb NJIaHUPYEMBbIX Pe3y/JbTATOB 00yUeHHS 10 JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbLHOM NPOrPaMMbl

1.1. B pe3ynbrare ocBoenus OIl OakamaBpuara OOyYarOnIUiCS JODKCH OBJIAACTh CICAYIOIIMMH
pe3ynbTaTaMu OOYYEeHHS 110 TUCHIUTIINHE:

Koo Haumenosanue komnemenyuu Koo u naumenosanue
KomnemeHnuyuil UHOUKAMOPA 00CMUICEHUSA
KOMnemeHyuu

OIIK-1 Cnoco0eH ucnoiab30BaTh 0a30BbIe 3-OI1K-1 3Hath: 6a30BbIC 3aKOHBI
3HAHUS €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JUCUUILIVH;
JUCLHILIMH B TPO(ECCHOHAIBHOM OCHOBHBIC MaTeMaTH4YE€CKHUE 3aKOHDI;
ACATCIBHOCTH, IPUMEHATD METOIbI OCHOBHBIC (PU3UUYECKHE SIBICHHUS,
MaTeMaTUICCKOro aHaln3a u IIPOLECCHI, 3aKOHBI U T'PAHULBI UX
MOACIUPOBAHUSA, TCOPCTHICCKOro H [IPUMEHUMOCTH; CYLIHOCTh OCHOBHBIX
AKCIEPUMEHTAIIBHOTO UCCIIEIOBAHUS XMMHYECKUX 3aKOHOB U ABJICHUIA;

METO/Ibl MAaTEMaTHYECKOTO
MOJICTTUPOBAHUS, TCOPETUUECKOTO H
AKCIIEPUMEHTAIILHOTO UCCIICIOBAHMUS;
V-OIIK-1 YMeTb: BBIABIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
po0JieM, BO3HUKAIOLIUX B X0
poeCCUOHAIBHON JEATEIHHOCTH,
MIPUBJIEKATD ISl UX PEIICHUS
COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTU4YeCKH anmnapar;

B-OIIK-1 Brnagers: MaTeMaTHUYECKUM
amnmapaToM it pa3paboTKu MoJienei
MIPOILIECCOB U SIBIICHUH, pelIeHus
MPAKTUYECKHX 3374

PO eCCUOHAIBHON JeATETHHOCTH;
HABBIKAMU HCIOJIH30BAHUS OCHOBHBIX
o0mieu3nuecKrux 3aKOHOB U

MIPUHITAIIOB

VKE-1 Croco0eH Ucnoab30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIIUTIIVH, €CTECTBEHHOHAYYHBIX JUCIMILINH,
NPUMEHATh METOJBI MATEMATHYECKOTO | METO/Ibl MATEMATUUYECKOTO aHAIN3a U
aHajM3a U MOACIMPOBAHM, MOJEIUPOBAHUS, TECOPETUIECKOTO U

TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOTO | 5KCIIepUMEHTaIBHOTO HCCIIe/IOBAHHS;
MCCIIEIOBAaHMS B TOCTABJICHHBIX 33/1a43X | V-YVKE-1 VMeThb: HCIIOIb30BATH
MaTeMaTHYECKHE METO/IBI B
TEXHUYCCKUX TPUIIOKCHHIX,
pPacCUUTHIBATH OCHOBHBIE YHCIIOBHIE
XapaKTePUCTHKU CITy4alHbIX
BEJIMYMH, peliaTh OCHOBHBIC 337291
MaTeMaTHYECKON CTaTUCTHKU,
peliaTh TUIOBBIE pacyeTHBIE 3aa4H;
B-VYKE-1 Buaagers: MeTogaMu
MaTeMaTH4YeCKOT0 aHajin3a 1
MOJCIIUPOBAHUS, METOJIAMHU PEIICHUS
3a/1a4 aHaJIM3a ¥ pacyera
XapaKTePUCTHK (PUINIECKUX CHUCTEM,
OCHOBHBIMH TIpHEMaMH 00pabOTKH
AKCIIEPUMEHTAJIbHBIX TaHHBIX,
METOJIaMU PabOThI C IPUKIATHBIMH
IPOTPaMMHBIMH MTPOTYKTAMH.




1.2. Dmanwt hopmuposanus komnemenuuii 6 npouecce oceoenusn OII baxanaspuama

KoMnoHeHThI KOMIETeHLINH, KaK MTPaBUII0, POPMUPYIOTCS TPU U3YUEHUN HECKOJIBKUX TUCIUIUINH,
a TaKke B HEMAJIOM CTENEHUM B Ipouecce MpoxoxacHus npaktuk, HHWP u Bo Bpewms
CaMOCTOSTENIbHON paboThl oOydvaromierocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom y4ueOHOM
JESITEIILHOCTH, KOTOPBIN 3aBepiiaeT mpoiecc (GOpMUPOBAHKSI KOMITETSHITUH.

Oransl GopMUPOBAHUS KOMIIETEHIIMU B POIIECCE OCBOEHUS AUCIUILINHBL
- HAYaJBHBIA STam — Ha 3TOM dTane (HOPMHUPYIOTCS 3HAHWEBHIE W WHCTPYMEHTAIBHBIC OCHOBBI
KOMIIETEHIIMH, OCBAaWBaIOTCSI OCHOBHBIE KaTeropuu, (QopMupyrorcsi 0OazoBble ymeHus. CTyIneHT
BOCTIPOM3BOANT TEPMUHBI, (DAKTHI, METOIbI, TOHATHS, IPUHIIMIIBI M TIPABUJIA; PeIIacT yueOHbIE 3aaun
o oOpasiy;
- OCHOBHOM »Tam — 3HAHUS, YMCHHS, HABBIKH, oOOecreurBarmue (OpMUPOBAHUE KOMITCTEHITUH,
3HAUYUTEJIPHO BO3pACTalOT, HO €LI€ HE JOCTUIAal0T UTOTOBbIX 3HaueHud. Ha sTOoM 3Tame cTyneHt
OCBAWBACT AHAJTUTHYECKHE JCHCTBUS C MPEAMETHBIMH 3HAHUSMHU TIO0 JUCIHIUIMHE, CIIOCOOEH
CaMOCTOSITENILHO peliaTh yueOHbIe 3a/1aud, BHOCS KOPPEKTHUBBI B allTOPUTM JACUCTBUN, OCYIIECTBIISA
KOPPEKIIHIO B XOJI€ padOThI, IEPEHOCUT 3HAHUS M YMEHHUS Ha HOBBIE YCIIOBUS,
- 3aBepUIAIOIIMIA 3Tall — HA 3TOM 3Talle CTYJEHT JOCTUIaeT UTOTOBBIX MOKAa3aTellel IO 3asBJICHHOMN
KOMIIETECHIIMH, TO €CTh OCBAaMBAET BECh HEOOXOAMMBINA 00BEM 3HAHUH, OBJIA/IEBACT BCEMU YMEHUSIMH U
HaBbIKaMU B cdepe 3asBIeHHONW kommeTeHIuu. OH CrocoO0eH HCHOIb30BaTh ITH 3HAHUA, YMEHHUS,
HAaBBIKH MPU PEIICHUH 33/1a4 MOBBIIICHHON CJI0KHOCTH U B HECTAHIAPTHBIX YCIOBUSX.

Otanbl  QOPMHUPOBAHUS KOMIIETEHIIMM B XOJ€ OCBOCHMS JUCHUIUIMHBI OTPAXalOTCS B
tematuueckoM rane (cm. PIIT).

1.3. CBs3b Mex1y (popMHUPYeMbIMH KOMIIETEHIIUSIMU U (JOPMAMU KOHTPOJISI HX OCBOECHHS

Ne | KonTposaupyembie pa3aesibl NuaukaTop A0CTHKEHUS HaunmenoBanmue
n/n (TeMbI) TUCHUIJIMHBI KOMIIeTEeHI[UH OIIEHOYHOT0 CpeCTBA
TeKyLlel u
NPOMEKYTOYHOM
arTecTaunu
Texkyuiasi aTrecramusi, 3 ceMecTp
1. Hurerpansl, 3aBUcAIIUE OT 3-0OI1K-1; Y-OIIK-1; B-OIIK-1; 3- KonTposnbna
napameTpa YKE-1; V-VKE-1; B-YKE-1 1
2. KpaTHble HHTErpaIbL. 3-0OI1K-1; V-OIIK-1; B-OIIK-1; 3- paborta Ne 1
VKE-1; ¥-VKE-1; B-YKE-1
3. KpuBosuneiinbie u 3-OI1K-1; V-OIIK-1; B-OIIK-1; 3- KonTponbrHa
MTOBEPXHOCTHBIE HHTETPAJIbI VKE-1; YV-VKE-1; B-YKE-1 a1
4. DIeMeHTBI BEKTOPHOTO 3-OIIK-1; Y-OIIK-1; B-OIIK-1; 3- pabora Ne2
aHanM3a. VKE-1; ¥-YKE-1; B-YKE-1
S. DyHKIHMU KOMIUIEKCHOTO 3-OI1K-1; V-OIIK-1; B-OIIK-1; 3-
HIEPEMEHHOTO. VKE-1; V-YKE-1; B-YKE-1
6. Oco0ble TOUKH, BEIYETHL, 3-OI1K-1; Y-OIIK-1; B-OIIK-1; 3-
NPUTOKCHHUSL. VKE-1; V-VYKE-1; B-YKE-1

7. OrnepanuoHHOE UCYUCIICHUE. 3-OI1K-1; Y-OIIK-1; B-OIIK-1; 3-
VKE-1; ¥-YKE-1; B-YKE-1
IIpomexyTouHas aTTecTALMA, 3 CEMECTP
DK3aMeH 3-OIIK-1; V-OIIK-1; B-OIIK-1; 3- | Bompocsl K 3K3aMeHY
VKE-1; V-YKE-1; B-YKE-1




2. OnucaHue nMoka3areJieil ¥ KpuTepueB OLIEHNBAHUSI KOMIIeTEHIHII HA PA3JIMYHBIX 3Tanax uxX popMUPOBaHUS, ONTUCAHHE IIKAJI OLlEHUBAHUSA
KoneunbiMu pe3ynbTaTaMu OCBOCHHS IPOrpaMMbl JUCLUHUILUIMHBI SBISIOTCS CPOPMUPOBAHHBIE KOTHUTHUBHBIE JIECKPUIITOPBI «3HAThY, «YMETbHY,

«BJIAJIETH», PACIIMCAHHBIE N0 OTJEIbHBIM KOMIIETEHLIMSAM, KOTOpbIE NpuBeAeHBI B I1.1.1. dopMupoBaHue 3TUX AECKPUNTOPOB MPOUCXOJUT B MPOLECCE

M3YYEHHUS JUCLUIUIMHBI [10 3TallaM B paMKax pa3JIMYHOrO BHJIA YUEOHBIX 3aHATUI U CAMOCTOSTEILHON paOOThI.
Boigensitores Tpu ypoBHS chOPMUPOBAHHOCTH KOMITETEHIMI HA Ka)KIOM 3Tarie: HOPOTOBBINA, TPOABUHYTHINA U BHICOKUU.

YpoBHuU Conep:karesbHOe OcHOBHBbIE IPU3HAKH Bbl/IeJIeHUS] YPOBHS BPC, ECTS/IIaTudanabHast
onucaHue ypOBHS % HIKAJ1a JUIA OLEeHKH
OCBOCHUA IK3aMeHa/3a4yeTa
Bobicokmii TBopueckas NesTeNbHOCTh | BKiarouaem HUicecmoaujull ypogeHbp.
Bce 6uovi komnemenyuu CTyneHT 1eMOHCTpUPYET CBOOOIHOE 001aianne
chopmuposanvl Ha 8bICOKOM KOMIIETEHIIMSIMU, CTIOCOOCH IPUMEHHTH UX B A/
VpO8He 8 COOMEEMCmEUU ¢ HECTAaHJAPTHBIX CUTYalUsX: IOKa3bIBAET 90-100 Ormaso/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSTEIBHO IPHHUMATh PEIICHHE, 3auTeHo
OUCYUNTUHDBL pemarpb mpobiemMy/3agady TEOPETUIECKOTO HITH
NPUKJIQJHOTO XapaKTepa Ha OCHOBE U3yYeHHBIX
METO/I0B, IPHEMOB, TEXHOJIOTUI
IpoaBUHYTHII [TpumeHeHne 3HAHWH 1 Brriouaem nusicecmosawuii ypogens.
Bce 6uovi komnemenyuii yMeHuil B Oonee mupokux | CTYAEHT MOXET J0Ka3aTh BIIaJCHUE B/
cihopmuposanvl Ha KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMHU: JEMOHCTPHPYET CITIOCOOHOCTh 85-89 OueHp Xopomnio/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaIbHON cobupaTh, CUCTEMAaTHU3UPOBATh, aHATTM3UPOBATh 3a4TeHo
COOMBEMCcmeUU ¢ Yeaamu u NEeSITeIbHOCTH, HEXENM IO | M IPaMOTHO MCIIOJIb30BaTh HH()OPMAIIHIO U3
3a0auamu OUCYUNTUHDBL oOpa3iy, Oonblueii 1omeil | caMOCTOATENbHO HAalIEHHBIX TEOPETUUECKUX
CaMOCTOSITEJIbHOCTH U UCTOYHUKOB U WJUTIOCTPUPOBATh MU C/
WHUIIHATHBBI TEOPETUYECKHE TIOJI0KESHUS TN 00OOCHOBHIBATH 75-84 Xopomo/
NPaKTUKY TPUMEHEHHUS. 3a4Teno
IToporossrit PenponykxtuBHas CTyneHT AeMOHCTPUPYET BIIa/ICHNE 65-74 D/Y noBnerBoputensHo/
Bce 6uovr komnemenyuti JeSITeTbHOCTD KOMIIETEHIIUSIMA B CTaHJIAPTHBIX CUTYalUsIX: 3auyTeHo
cpopmuposanvl Ha NOPO2OEOM M3JIaraeT B Mpeenax 3a7ad Kypca TeOpeTHIECKU
ypogue U IPaKTHYECKU KOHTPOJIMPYEMBII MaTepuall. 60-64 E/TlocpencTaento
/3auteHo
Huske noporosoro OTcyTCcTBHE MPU3HAKOB MOPOTOBOTO YPOBHS: KOMIIETEHIIMU HE C(OPMHUPOBAHBI. 0-59 HeynoBnerBopurenbHo/

CTy,Z[eHT HC B COCTOSIHUU MPOACMOHCTPHUPOBATH OGJI&,Z[aHI/Ie KOMIICTCHIIUAMU B

CTaHJAPTHBIX CUTyallugX.

Hesaureno




OneHuBaHue pe3ynbTaToB 0OOYYEHHUS CTYIEHTOB MO TUCHHUIUIMHE OCYIIECTBISETCS MO perjaMeHTy
TEKYIIETO KOHTPOJIS ¥ MPOMEXYTOUHOM aTTeCTaliH.

Kpurepuu onennBanusi KOMIETEHIUNA HA KaXAOM 3Tare U3y4eHUs JUCLUIUIUHBI JUIsl KaXKJ0T0 BUJIA
OIICHOYHOTO cpejacTBa U npuBoasATCs B 1. 4 ®OC. UToroBeiit ypoBeHb CHOPMHUPOBAHHOCTH KOMITCTCHIIHH
[P U3YYEHUU JUCIHUILTNHBI OnpeiensieTcs mo tadymie. [Ipu 3ToM ciieryeT MOHUMATh, 9TO TPAaHUTA MEKIY

YPOBHAMHU 11 KOHKPETHBIX PE3YJIbTAaTOB OCBOCHUA O6p330B3T€J'II:HOI>i IMporpaMmMbl MOKET CMCIIATLCA.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas aTTecTauus
KOMIIETeHIH U
BbICOKH I BbICOKHI
BBICOKUH NnpPOOBUHYMbLLL BbLCOKULL
BbICOKULL NnpOOBUHYMbLLL
nopo2coswlii 6bICOKUU
BbICOKULL nOpO208blLL
IIPOJIBUHYTHIN NPOABHHYTBIH NPOABUHYTBII
NpPOOBUHYMbLUL nopo2o8blli
nopo2coswiii NPOOBUHYMblIL
IIOPOTrOBBIN MOPOroBbIN NOPOroBbIN
NOPOroBbIii HHKe TIOPOroOBOTro
HUXKE ITOPOrOBOT0 HIKE HOPOTOBOTO :

3. Meroanueckue MaTepHalibl, ONpeAeisiOlUIe TPoUeIyPbl OIEHUBAHMS 3HAHUI, YMeHHUIi,
HABBIKOB H (MJIH) ONBITA 1eATEJIbHOCTH, XapaKTePU3YOIIUX 3TAnbl GopMUPOBAHUS KOMIIETEHIIUIA

— MHroroBas arrecranus Mo AMCLUUIUIMHE SIBJISIETCS WHTErpajbHBIM IIOKA3aTEleM KadecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHWN M HABBIKOB OOYyYarOUIMXCs MO JUCIHUIUIMHE U CKIIAABIBAETCS U3
OILICHOK, MOJYYE€HHBIX B XOJ€ TEKYILEeH U MPOMEXKYTOUHON aTTECTAIlUU.

— Tekymas arrecranusi B CEMECTpPEe IPOBOAUTCA C LEIbI0 OOECIeYeHUs] CBOEBPEMEHHOMN
00paTHO# CBSI3H, JJIs1 KOPPEKIIMHU O0yUEHHUS, aKTHBU3AIMN CAMOCTOSATEIHLHON pab0Thl 00yJarOITuXCsl.

— IIpomexyrounas aTrecranus TmNpeaHa3HAYeHAa NS OOBEKTHBHOTO TMOJITBEPXKICHUS U
OILICHUBAHUS JOCTUTHYTBIX PE3YyJIbTaTOB O0yUEHUS TIOCTIE 3aBEPIICHUS N3YUEHUS JUCIUTLIINHBL.

— Tekymas arrecranus OCylIECTBIISIETCS JIBa pa3a B CEMECTP:

o koHtponbHas Touka Ne 1 (KT Ne 1) — BricTaBisieTcst B 2IEKTPOHHYIO BEJJOMOCTh HE MO3/IHEe 8
Hezlenu yueOHoro cemectpa. Brittouaer B cebst OLIEHKY MEPONPUATHI TEKYIIEro KOHTPOJIS ayTUTOPHOH U
CaMOCTOSITENIbHON paboThl 00yYaroIerocs 1no paszienam/reMaM y4eOHON JTUCHUILIMHBI ¢ 1 o 8 Hexento
y4eOHOTro ceMecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsi B 2JIEKTPOHHYIO BEJIOMOCTh HE MO3/IHEES
16 nenenu yue6HOrO cemectpa. BkitouaeT B ce0si OLIEHKY MEPONPUSATHI TEKYIIET0 KOHTPOJIS ayIUTOPHOMN
Y CaMOCTOSTEITLHOMN paboThl 00YUJarOIIEToCs MO pa3jienam/TeMaM y4eOHOU JUCITUTIINHEL ¢ 9 1o 16 Henenro
y4eOHOTo cemecTpa.

— Pesynbrarel Tekymiell M MPOMEXYTOUHON aTTecTalliy MOABOIATCS MO MIKaje OayulbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiTHHIOBOM cCHCTEMBI / Hepean bana

OuneHo4HoOe cpeacTBo Murumym™ MakcuMyn™
Texkymas arrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KonTtponbnas padora Nel 7 9 15
M3 Nel 8 9 15
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KonTtponbHas padora Ne2 16 9 15
N3 Ne2, Ne3 9 15
IIpoMe:kyTOouHasi aTTeCTALUS - 24 — (60% 40) 40
DK3aMeH -




Bonpoc 1 - 12 20

Bonpoc 2 - 12 20

UTOI'O no aucuuiiaae 60 100

* - MuHuUManbHOE KOJIMYECTBO OAJUIOB 3a OLICHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OayuioB, HAOpaHHOE
00y4aromuMCsl, IIPU KOTOPOM OLIEHOYHOE CPEJICTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CIIydae 00yJaroLIunics
JOJDKEH JIMKBUAMPOBaTh IOSBMBIIYIOCA — aKaJEMHUYECKYIO 3aJOJDKEHHOCTh 10  TEKyIled MHIH
MPOMEKYTOUHOW arrecTanvd. MUHMMalIbHOE KOJMYECTBO OAJUIOB 3a TEKYIIYI aTTeCTaluio, B T.d.
OT/EJIbHOE OLICHOYHOE CPEICTBO B €€ COCTaBe, U NPOMEXKYTOUHYIO arTectanuio cocrasiser 60% or
COOTBETCTBYIOILINX MaKCUMAaJIbHBIX OAJIJIOB.

4. TunoBble KOHTPOJIbHbIE 32JaHUs MM HHbIe MAaTepHAJIbl, HEOOXOAMMbIE JJIf OLEHKH 3HAHMI,
YMeHH i, HABbIKOB



MUHUCTEPCTBO HAYKHU U BBICIIEIO OBPA3BOBAHUSA POCCUMCKON ®EJEPALIUU
®EJJEP AJIbHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/EHUE BBICIIE[O OBP A30BAHUS

«HauumoHalnbHBIU UCCIENOBATENbBCKUMN sSNEepHBU yHUBepcuTeT « MUDU»
OOHMHCKUM MHCTUTYT ATOMHOM JHEPreTUKHU —

¢bruman denepaabHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbLHOIO YUPEXKISHHsSI BBICIIEro 00pa3oBaHUs
«HaumoHanpHbIN McCcaen0BaTENbCKUN siAepHbId yHUBepcuTeT « MUDU»

(MATD HUSTY MUDH)

OT/JIEJIEHUME SITEPHOM ®U3UKHU U TEXHOJIOT UM

Hanpasnenne 14.03.01 «SlnepHasi 3HepreTuKka u TenJaoQu3nKa»
IIOATrOTOBKHN

OOpazoBarenbHas «MOHTaK, HAJIAJKa U PeMOHT 00opyaoBanus ADC»

nporpamma
Jlucuuminaa BeKTOpHBIH ¥ TEH30PHbIH aHAJIN3
BOITPOCHI K OK3AMEHY
1. CoOcTBeHHbIE HHTErpajibl, 3aBUCAIIME OT TMapaMmerpa. TeopeMbl O HEMPEephIBHOCTH,
G depeHIMPYEMOCTH U HHTETpupyeMocT. [IpumMepsr.
2.  HecoOcTBeHHBbIE MHTETpalibl, 3aBUCAIINE OT MapaMeTpa. PaBHOMepHas CXOAWMOCTb, IPU3HAKU

paBHOMEpHOM cxoaumocTH. [Ipumepsr.
3. HecoOcTBeHHBIE MHTErpayibl, 3aBHUCAIIME OT TMapaMeTpa. TeopeMbl O HENPEephIBHOCTH,
g depeHIMpyeEMOCTH U HHTerpupyemoctu. [Ipumepsr.
DOi1epoBbl HHTETpalibl: TaMMa-(QYHKIUS U ee cBoMcTBa. [Ipumepsl.
5.  DinepoBbl HHTErpaibl: OeTa-QyHKIMA W €€ CBoicTBa. /[Ba Buma 3amucu OeTa-(QyHKIUU.

e

N

Isin "xcos™ x dx
Beruucnenue unrerpana ©
6.  Hurerpan @ypse. Teopemsl 0 npezLCTaBI/IMOCTI/I ¢ynkuun unrerpanom dypee. [Ipumepsl.

7. Ilpeobpa3zoBanue @ypne (mpsimoe, 00paTHOE, KOCUHYC- U CUHYC-TIpeoOpa3oBaHue).

8.  Ompenenenue U CBOWCTBA KPaTHBIX MHTErPAJIOB: pa30MEHUs, HHTETpajbHas CyMMa, MHTErpal
Pumana, cBoiicTBa MHTErpasioB). Y CJIOBUS HHTETPUPYEMOCTH QPYHKIINH. Kiiaccel HHTErpupyeMbIX
GyHKIHH.

9.  JIBoifHBIC MHTETPANBI: CBEICHUE ABOWHOTO HHTETpaJa K IIOBTOPHOMY I10 MIPSIMOYTOJIBHUKY U TI0
asieMeHTapHON oOnactu. CBeleHUE TPOMHOTO HMHTErpaja K MOBTOPHOMY IO 3JI€MEHTapHOU
o0nacTu.

10. Teopema o 3amMeHe MepeMEHHBIX B JIBOMHOM uHTerpane. Gopmysbl 3aMEHbl IEPEMEHHBIX MPH
nepexo/ie K MOJIIPHOM, MUIMHAPUYECKON B chepruiecKoi cucteMaM koopauHaTt. [Ipunoxenus
KpPaTHBIX UHTETPAJIOB.

11. KpuBonuHeiiHsle uHTErpaisl 1-ro poga. OmpeseneHue, CBOMCTBa, TeOpeMa O BBIYMCIECHUU C
IIOMOLUIBIO ONPEIEIEHHOr0 HHTErpasa.

12. KpuBosmHeiHbICe UHTETPATIBbl 1-r0 poma: GOpMyIbl BBIUKUCIACHUS IS CAydas TJIOCKOW KPUBOM
(pasHble criocoOBI 331aHUsT KpUBOH ), ipuitokeHus. [Ipumepsl.

13. KpuBosnmHueitHbie uHTETpaNIbl 2-T0 pona. OmpenenceHue, CBOMCTBA. Teopema O BBIUHCICHUE C
IIOMOUIBIO ONPEAEIEHHOr0 HHTErpaia U TEOPEMaA O CBSA3HM KPUBOJIMHEWHBIX UHTETpasIoB 1-ro u 2-
ro poja.

14. TloreHuuanbHble BEKTOpPHbIE MOJIs. [[0OTEeHIIMATIBHOCTD MOJS U 3KBUBAJICHTHBIE YTBEPKJECHUS O
KPUBOJIMHEWHBIX UHTETpaiax 2-ro poja.

15. IInomane NOBEPXHOCTU: ONPEIEICHHUE, BBIYMCIEHHUE C MOMOUIBIO JBOMHOIO MHTErpana (s
MapaMeTPUUECKOro U sIBHOTO 3aJaHMUs).



16.
17.
18.
19.
20.
21.
22.

23.

24,

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

[ToBepxHOCTHBIE MHTErpayibl 1-rO poma. OmnpeneneHue, CBOMCTBA U BBIYMCICHHE C MOMOIIBIO
JIBOMHOI0 MHTETrpasa.

OpuenTanus noBepxHoCcTU. [loBEpXHOCTHBIE HHTETPaAJIBI 2-TO POJIA U UX CBOMCTBA; BBIYMCICHUE
C IOMOUIBIO IBOMHOTO MHTETpAaJa.

®opmyna 'puHa u ee ciecTBUE (BBIYHCICHUE IUIOMIAAN). Y CIIOBUE TOTEHUUATbHOCTH TIOCKUX
BEKTOPHBIX I10JIEH.

Husepreniusa. @opmyia OCTporpajckoro u ee CiaeacTBHE.

Potop. ®opmyina Crokca. YcioBue NOTEHIIMATIBHOCTA BEKTOPHBIX I10JIEH B IPOCTPAHCTBE.
DJIeMEHThI TEOPUU MOJIsA: oneparop V, mpaBuiia JEHCTBUS C HUM, 3allUCh U3BECTHBIX ONEpalui
HaJ IOJISIMU C IIOMOIIBIO V.

[loTox moJsA, AMBEPreHUMs,, COJCHOWJAIbHBIE IOJS. 3aKOH COXPAaHEHUs HWHTEHCHUBHOCTHU
BEKTOPHOU TPYOKH.

[IpousBonnass (yHKUIMHM KOMILJIEKCHOTO mepeMeHHoro. Teopema o auddepeHrpyemMocTi
(GyHKIMK KOMIUIEKCHOTO TepeMeHHOro, ycioBus Kommu-Pumana. AHamuTHYHOCTH (YHKIHMU
KOMIUIEKCHOTO IIEPEMEHHOr0 B ToUke U B o0nactu. [Ipumepsr.

I"apmonnyeckue GyHKINHU, COMPSDKEHHBIE TAPMOHMYECKHE (QYHKIIUH. 3a/1a4a O BOCCTAaHOBJICHUN
aHAJIUTUYECKON (DYHKIIMU TIO U3BECTHOM JEWCTBUTENBHOMN (UM MHUMOI) YacTH.

WuTerpan or GpyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO: ONpPEICIICHHE, CBSI3b C KPUBOJIUHEHHBIMU
MHTErpanaMu, CBOICTBa, mpuMepbl. Teopema Ko /17151 0IHOCBSA3HON U MHOTOCBSI3HOM 001acTEH.
ITpumepsr.

[TepBooOpazHass (QyHKIMM ¥ HEONPEICICHHBI WHTErpal. TeopemMa O CYIIECTBOBAHUU
nepBooOpaszHoi s aHanutuueckor pynkiuu. ®opmyna Hetorona-Jleitouuma. [Tpumepsi.
Wuterpansras popmyna Komm it GpyHKIuM 1 U1 pou3BoAHON. [Ipumepsr.

Psan Teiinopa. Teopema o paznoxeHun ananutuieckoi GpyHkuuu B psan Teitnopa. YTBepxkaeHue
0 paguyce cxoaumoctu psaa Teiopa. Paznosxxenust aeMeHTapHbIX (DYHKITHIA.

Psan Jlopana (ompenenenue, obGnacTb cxoaumocTtH). Teopema JlopaHa o pasioXeHUH
aHAJIMTUYECKON B KoJjblle pyHKuuuU B psia Jlopana. [Ipumepst.

W3onupoBaHHble 0COOBIE TOYKM OJHO3HAYHOTO XapakTepa (ompeleseHus, Kiaccupukarys,
MIPUMEPBI) U CBS3b C pa3yioKeHHeM B psij JlopaHa B OKpECTHOCTH TOUKH.

Brruet pyHKIIMM B KOHEUHOH 1 OECKOHEYHOM 0c000# Touke. Brruncienne Bpryera BO BCeX TUIAX
M30JIMPOBAHHBIX OCOOBIX TOYEK.

OcHoBHas Teopema Komm o BeryeTax u ee cienctsue — reopema Komm o mosiHoi cymme BBIYETOB
B PaCIIMPEHHON KOMIUIEKCHOM IITIOCKOCTH. [IprMephl BIUMCIEHNS KOHTYPHBIX HHTETPAJIOB.
[IpuMeHeHHe BBIYETOB K BBIYMCICHHMIO OIPEICIIEHHBIX M HECOOCTBEHHBIX WHTETPaJIOB:

2r +o0

IR(cos ®,sin @) do, IR(X) dx

0 % .

[IpeoOpasoBanue Jlammaca. OpuruHan u  u3zoOpaxkenue. Teopema 00 aHaTUTUYHOCTU
M300paKeHusl.

CaoiicTBa nmpeoOpa3oBanus Jlamiaca: cBONCTBO JIMHEHHOCTH, TEOPEMBI 1TOI00US, 3aMa3/IbIBaHus,
CMEILIEHUSI.

Teopemsbl quddepeHIMpoBaHUS 1 UHTETPUPOBAHUS OPUTHHANIA M U300paxkeHus. M3o0paxenue
CBEPTKHU (PYHKIIHI.

TeopeMbl 0 BOCCTAaHOBJICHMM OpPUTMHANA IO 3aJaHHOMY H300paKEHMIO: TeopeMa oOpalleHus,
TeopemMa pas3ioKeHUs U300paKeHUSI.

[IpuMeHeHHEe OIEepalMOHHOTO HMCUHUCIEHUS K pelleHuto AudQepeHnnanbHbIX ypaBHEHUH U
cucteM audQepeHIHaTbHbIX YPaBHEHUH C TOCTOSHHBIMU Ko3(dduuuentamu. HWMHTterpan
Jlroamerst ¥ ero NpUMEHEHHE K peleHHo TuddepeHIaIbHbIX YPaBHEHUH.

OnucaHue MKaIbl OLICHUBAaHUA:

OneHKa Kputepuu onenku
CTyneHT 10J15KeH:
OtinyHO — MPOJEMOHCTPUPOBATh IITyOOKOE M MPOYHOE YCBOCHUE 3HAHUI
3640 MIPOTPaMMHOTO MaTepHaa;

— UCUCPIBIBAOIIC, MOCICA0OBATCIIbHO, TPAMOTHO U JIOTHYCCKU CTpOI>'IHO




U3JI0KATH TEOPETUYECKUIA MaTEpHal;
— MpaBWIBHO (HOPMYIHPOBATH ONPEIEICHUS;

— IPOJAEMOHCTPUPOBATh YMEHHSI CAMOCTOSTEILHON PabOTHI C TUTEPATypOii;

— YMETh CJIeJIaTh BBIBOJBI M0 M3J1araMOMYy MaTepHay.

Xoporo
30-35

CTyaeHT 10JIKeH:

— IPOJAEMOHCTPUPOBATH JJOCTATOYHO MOJHOE 3HAHUE MPOTPAMMHOI0
MaTepuaia,

— IPOJAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUECKUX TTOHATHUI;
JI0OCTaTOYHO I1OCJIEOBATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO U3J1araTh
MaTepuar;

— IPOJAEMOHCTPHUPOBATL YMEHHUE OPUECHTHUPOBATLCS B IUTEPATYPE;

— YMETh c/IeNIaTh 10CTaTOYHO OOOCHOBAHHBIE BHIBOJIBI 10 U3JIaraeéMOMy
MaTepuainy.

Y 10BIIETBOPUTEILHO
24-29

CTyaeHT J10JIKeH:

— IPOJAEMOHCTPUPOBATH 00IIIee 3HAaHHE U3y4aeMOro MaTepurana,

— I[IOKa3aThb 0611166 BJIaACHHUC MOHATHHHBIM arrmnapaToM JUCHUITINHBI,

— YMEThb CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU HU3IIaraeMoro
BOIIPOCA;

— 3HATh OCHOBHYIO PEKOMEHIYEMYIO MPOrpaMMOi yueOHYIO JTUTEpaTypy.

HeynosnerBopurensHo
23 1 MEHBIIIE

CTyaeHT 1eMOHCTPHUPYET:

— HEe3HaHWE 3HAYNTEIILHON YacTH IMpOorpaMMHOI'O MaTCpHralia,;

— HE BJIaJICHHE NOHATUIHBIM annapaToM JUCLUILINHBI;

— CYILIECTBEHHBIE OIIUOKH MPH W3JI0KEHUH y4eOHOTO MaTepHaa;

— HEyMEHHUE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOH HM3JIaraeMoro
BOTIPOCA;

— HEYMEHUE JIeNaTh BBIBOBI 110 M3JIara€MOMY MaTepualy.
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MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3BOBAHUSA POCCUNCKON OEJEPALIUU
®EJJEPAJIbHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHUE BBICIIE[O OBP A30BAHUSA

«HauuvmoHalnbHBIU UCCIENOBATENbBCKUN sSNEepHBU yHUBepcuter « MUDU»

OOHMHCKUY MHCTUTYT ATOMHOM JHEPreTUKHU —

¢brman denepaabHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00Opa30BaTEIBLHOIO yUPEKISHHsSI BEICIIEro 00pa3oBaHUs
«HaumoHanpHbIN McCaen0BaTENbCKUN siAepHbIA yHUBepcuTeT « MUDU»

(MATD HUSTY MUDH)

OT/JIEJIEHUME SITEPHOM ®U3UKHU U TEXHOJIOT UM

Hanpasnenne 14.03.01 «SlnepHas 3HepreTuKka U TenJaoQu3nKa»
IIOATrOTOBKHN

OOpazoBarenbHas «MOHTAaK, HAJIAJKa U PeMOHT 00opyaoBanus ADC»
nporpamMma

Jlucumminaa BeKTOpHBIH ¥ TEH30PHbIH aHAJIN3

KOMILIEKT 3AJAHUM JIJISI KOHTPOJIBHBIX PABOT

KonTpoJubnas padora 1

Bapmuanr 1.
—+o0o 2
x2e 2% dx
1. BeruuciauTh ¢ mOMOIIBI0 raMMa-()yHKITUN I .
0
2. lpencraButh uuTerpanoM dypee Gpynximo (C)=3x, =1y F(x)=0,[x>1
(6] 4+ X

3. I3MeHUTh NOPAI0K UHTETPUPOBAHUS .[ dx .[ f (<, y)dy
-4 —Ja+x

o o 2
4. BeauciauTh MacCcCy HCOOHOPOAHOU ITNIACTHUHBI D, OrpaHMYCHHOM KPUBBIMH Y = X, Y = 2 ¢ IIOTHOCTBIO

n(x,y)=2-y
2,2 2_ 2
5. BeluncinuTb 00beM Tenna, OrpaHUYEHHOI0 IIOBEPXHOCTAMHU X~ +Y* =1 2=2-X"—-y*®, z2=0,

zdxdydz
6. BerauciauTh UHTErpajl ¢ TOMOIIBIO MEPEX0/Ia K [IUINHIPUIECKUM KOOPAUHATAM '['[I Y ,

V:x2+y2+22£32,22«/x2+y2.

Bapuanr 2.

“+o0o
X3

1. BeruncnuTh ¢ nomoteko 6eta-QpyHKunu ) (1 3 dx
0

+ X

2. [IpencraButk unTerpasiom Oypbe GyHKIINIO f(x)=x,
2 2%

3. Mi3MeHUTD TOPSIIOK HHTETPUPOBAHHSI Jax [T yxy
O o0,25x?

x|<3 4 f(x)=0,

x\>3_

2
X 1
4. Boruncnuth miomans purypsr D :—4 +y?<1ly< > X, y=0

2, X+z=4,z2=0,

J- J-J- zdxdydz
6. .BeIUMCIUTH UHTETPaA ¢ TOMOIMIBIO TIEpexo/a K CPepUIeCKUM KOOPAHMHATAM v / %2 4 y2 472

5. BeIUHCIUTE 00BEM TEIa, OTPAaHHYCHHOTO MOBECPXHOCTAMHU X = Y

2

V:il<x +y2+22s9,220,y20_

Bapuanr 3.

11



9
2
1. BBIYHCIUTH ¢ TOMOIIBIO OeTa-PyHKIIUN J. x“ - vo —xdx
0

f(x)=1—|x

x| <1, f(x)=0,

, x| >1

2. IlpencraButh uaTerpasioM Oypbe GyHKIHIO
3 25—

2
y
3. I3MeHUTh NOPSII0K UHTETPUPOBAHUS Jdy [ f(x y)x
0O @ey)/3

u

X+y=1x+2y+2=0,x=0 c

4. BeruncauTh Maccy HEOTHOPOIHOM TUIacTUHBI D, orpaHUnYeHHON KPUBBIMHU
2
UIOTHOCTBIO M(X,y)= X<

2

5. BIYHCINTD 06BEM TeElIa, OrPAHHYCHHOTO IOBEPXHOCTSIMU Y = X, ¥ ==X,y =1,z =1—vy, z=0(z2=0),
_Uj zdxdydz

6. BeruucauThs MHTErpaj ¢ MOMOMIBIO MTePeX0/1a K HIUIUHAPUUECKUM KOOpAUHATAM o h_x2_ y2

V:zsl—xz—yz,zzo_

Bapuanr 4.
t/4
1. BBIUHCIIATE € MOMOIIIBIO GeTa-(QyHKIMH I Ytg2xdx
0
2, A = >x = 4,

2. IlpencraButh unTerpaiom Oypwe pynkuuo *© <> — 1o <224

1 x241
3. U3MeHHUTD OPSII0K HHTErPUPOBAHHKSI _de f f (x, y)dy

(0] X

. 2
4. BoluvcnuTh III0IaAb GUIYpPbl, OTPAaHUYEHHON KPUBBIMU X =4 — Y™,y =X+ 2,y =—-2

2 2 2 2
5. BBI4uCIUTH 00BEM TeNla, OTPAHHYEHHOTO TOBEPXHOCTIMHU 2 =16 —x* —y* | V3z=1/x* +y*,

z — 2)dxdydz
6. BeraucanTh ¢ MOMOIIIBIO Mepexo/ia K MWJIMHIPHIECKUM KOOpINHATAM I\-[I ( ) y ,

6V:z:6(x2+y2) x2+y2:3, z=0,

Kpurepun oueHnBaHus KOMIeTeHIUI (Pe3yJIbTATOB):
KontponbHast paboTa cuMTaeTcsi BBINOJIHEHHOW NpU YCIOBHUM MPAaBUIBHOIO pEIIeHUs HE MeHee 5
MPEAJIOKEHHBIX 3aIaHU OJHOTO M3 BApUAHTOB (TIOJTyuyeHO He MeHee 18 6aiioB).

Onucanue MIKaJIbl OLlEHUBAHUSA:
Konrtponsnas padora 1 no teme “Uurterpainsl, 3apucsiye otT napamerpa. KpaTHble MHTErpaibsl” OLleHUBAeTCs
B 30 GamoB: 3amaun 1, 2, 4 ouennBaioTces B 4 0aiia, a ocTajabHbIE — B 6 0aJJIOB.

Konrpoabnas padora 2

Bapuanr 1.

dl
x> +y?+12°
X =4cost,y =4sint,z =3t_

1. BBIYHCIUTD UHTETpAT ,[ ,rae L - mepBblil BUTOK BUHTOBOM JTMHUH
L

_U(2+ y —7x+9z)ds

S , THE S — YacCThb IIJIOCKOCTH

2. Berunciauth HOBCpXHOCTHLII\/'I HUHTCIrpal repBoro poaa

2X—Yy—2Z=-2 grcexaemas KOOPJMHATHBIMU TIOCKOCTSIMH.

” (x? + y?)z dxdy
S 2

3. BeIUUCINTD MOBEPXHOCTHBIA HHTETPAJI BTOPOTO poja rae S - BHEIHsA CTOPOHA

HIDKHEH TTOIOBHHBI cepbl X + Y +2° =9,

4. BBIYUCIIMTH IUPKYIIAIHIO BEKTOPHOTO ToNs & Bonb KoHTypa L (B HanpapneHnn Bo3pacTanus
napamerpa U), ecmm 8 =2y°T —2xy j +zk, L:x=cost, y=sint, z=3,

5. BEIYMCITHTB TIOTOK BEKTOPHOTO N0 & yepe3 3aMKHYTYIO OBEPXHOCTh S (HOPMAlb BHEIIHSS), €CIIHI
A=2xi +zk,S:1z=3x2+2y?+1; x> +y?=4; z=0.

6. BeraucanThs uHTErpaji oT GYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO 10 TAHHON KPUBOH

12



—2
_[(z —z)ﬂz AB:\z\:z,lmzso
AB !

oT z,=-2 o ZBZZ.

dz
7. BBI‘{I/ICJ'II/ITB I/IHTCFpaJ'I, HCIIOJIb3YA Teopmo BBIUYCTOB £2‘=1 Z‘Z 2 + 1) o
2

Bapmuanr 2

e dl ,
1. BeruncnuTs MHTErpasn .[ y crne Lix*+y*=4x,

II(GX +y+4z)ds

2. BeluMcnuTh NOBEPXHOCTHBIM MHTETpaJl IEPBOIO poJa ,TJ€ S - 4acTh IIOCKOCTH

3X+3y+2=3 orcexaeMast KOOPAUHATHBIMHU IIOCKOCTSMH.

z)dxdy

y (2y? -
3. Beruucnuth IMOBEPXHOCTHBIM MHTErpal BTOPOIo poJa J;I y , TC S - 4aCTb IMMTOBCPXHOCTHU

z=x"+y’ , OTCEKaeMasl INIOCKOCThIO Z = 2 (BEeKTOp HOPMaJIu 00pasyeT TyHOH yYroJl ¢ IOJI0KUTETEHBIM
HanpasnedueM ocu OZ ),

4. BRIYMCITUTH IUPKYJISAIMIO BEKTOPHOTO MO & Byonb KoHTypa L (B HampaBineHuMu Bo3pacTaHHs
napamerpa L), ecnmn @ =3yi —2x] + xK, L:x=3cost, y=3sint, z=3—3cost —3sint

5. BBIYMCIIMTB TIOTOK BEKTOPHOTO MO & yepes 3aMKHYTYIO OBEPXHOCTh S (HOpMalb BHEIIHAS), €CIHU
A=xyi +yzj+xzk,S:x2+y?+22=4;x>0,y>0,z=0

6. BbruncauTs UHTErpaji OT GyHKIIMU KOMIJIEKCHOTO MEPEMEHHOI0 [0 JTAHHOW KpUBOI

3 -
JBIm z7dz , AB - orpesok npsimoit, Za =0, Zg =2+ 21

(cos z% —1)dz
7.BbrurcnuTh MHTETpall, UCTIONb3Yys TEOPUIO BHIYETOB § 3
|z]=1 z

Bapuanr 3.

2
xy +x° Hi ,rae L - orpesok mpamoit or ouku AM:3) 1o Touxn B(—2.5).

”(Zx +5y —2z)ds

1. BeryucnuTh MHTETpa .[ (

2. Berancauth HOBGpXHOCTHLIfI HUHTCrpal riepBoro poaa , TAC S — 4acCTb IIJIOCKOCTH

X+2y+2=2 orcexaeMas KOOPAMHATHBIMH IITOCKOCTSMA.
”3x2 dydz — y*dxdz — zdxdy

3 , THE S.- 4acCTb

3. Beruncnuthb HOBGpXHOCTHLIfI HHTErpajl BTOPOTO poaa

1-z=x*+y? z=0 i
napabosonga Y, oTcekaemasi II0CKOCThIO (BeKTOp HOpMAaJK 00pa3yeT OCTPHIi Yroil ¢
T0JI0KUTENLHBIM HanpasienueM ocu OZ ),

4. BHIYUCINTH TUPKYIAINIO BEKTOPHOTO Tons & Biomb KoHTypa L (B HanpapneHnn BospacTanus

5. BBIYHCINTB TTOTOK BEKTOPHOTO 10N & uepe3 3aMKHYTYIO TIOBEPXHOCTh S (HOpMAIlh BHENIHSAS), €CITH
é:(ey +2x)f+(xz - y)]+%(exy—z)lz, S:x*+y*+2°=2y+3
6. BeIUMCIMTE HHTETPa OT (PYHKIHMHU KOMILIEKCHOTO EPEMEHHOTO M0 JAHHON KPUBOM
JBRe(Z + 22);12 CAB={(x,y):y=x*0<x<1}
0 dt

7. BEIYUCHIUTL HHTETPAN, UCIIOJIL3YSI TEOPUIO BHIUETOB J- - y
pat, y P 02+ JV3sint

Bapuanr 4.

2x+ y? di :
1. BeiumucIuTh HHTErpal -[ ( y )j ,rge Lixi+y*=1

o I f Xyz ds S 2 2
2. BoruuciiuTh OBEPXHOCTHBIM MHTETPAJ IIEPBOTO POjia = , TIIE © ~— 4acTh MMOBEPXHOCTH Z =X + Y
, OTceKkaeMas MIockocTeio Z =16
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H xdydz + z3dxdy

: ,TJie S - BHENIHSASA CTOPOHA

3. BeluucanTh NOBEPXHOCTHBIN UHTETpaJl BTOPOTO poja

2 2 2 _
cepsr X* +Y* +2° =1 orcexaemast miockoctsro 2 =0(2=0)

4. BEIUUCIATH HUPKYISALOHUKO BEKTOPHOT'O MMOJIA a BOOJIb KOHTYpa L (B HaIlpaBJICHUU BO3PACTAHUA
HapaMeTpa t )’ eCciIu a= ZT—O— y2 ]— Xlz, L:x= ‘\/ECOSt, Yy = 2sint, z= ‘\/ECOSt .

5. BBIYHCINTD TTOTOK BEKTOPHOTO 10N & uepe3 3aMKHYTYIO TIOBEPXHOCTh S (HOPMAllb BHELIHSAS), €CIIN
§=(yz—2x2)7+(sin Xx+y)j+(x—22z)k, S:x+2y—-32=6,x=0,y =0,z =0.

6. BeraucnauTh HHTErpa OT GYHKIIMH KOMITIEKCHOTO MEPEMEHHOTO TI0 TJAHHOW KPUBOM
'flm zdz, AB ={(x,y):y =2x%0<x <1}
AB

*j’?(x2 — X+ 2)dx
7. BBIYKMCIIUTE UHTETPAl, UCIIOJIB3YS TEOPUIO BEIYETOB ) o r10x7 9

Kpurepun oueHnBaHus KOMIETEHIUH (Pe3yJbTAaTOB):
KontponbHas paboTta 2 cuuTaeTcsi BbIIOJIHEHHOMN, €ClIM IPAaBUIBHO pelleHbl 5 3aaa4 (monydeHo 17 6amioB u
BBIIIIE).

Onucanue MIKAJIbI OLEHNBAHUS:

KontponbHast pabora 2 “KpuBoiuHelHbIE M IOBEPXHOCTHbIE WHTErpaibl. DYHKIHMHA KOMILICKCHOTO
nepeMeHHoro” oneHuBaercs B 30 0ayuioB: 3aa4n 3 ¥ 5 OLIEHUBAIOTCS 10 5 OAJIJIOB, a OCTAJBHBIE 33/1a4d — 110
4 6amna.

14



