degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: KparHble uHTErpasisl ¥ TEOpUs MOJIs
10 HANPABJICHHUIO: buorexHonorus
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A.A. CkybadeBckuii, kaHa. pu3.-MaT. HAYK, CTAPIINK IPENoAaBaTeb

[Iporpamma obcyxieHa Ha 3acefjanuy Kadenpsl Beiciield maremaruku 23.11.2023



AHHOTANMA

B kypce u3yuarorcst HesiBHbIC (QyHKIMH, IKCTPEMYMbl MHOTHX II€PEMEHHBIX, MHOTOMEPHOE HHTETPUPOBAHHE.
[TpuBoasiTCs HEOOXOAMMBIC CBEICHHS 110 KPUBBIM M TIOBEPXHOCTSIM B R"3, ompenessirorcsi KpHBOJIIMHEWHBIE U
NOBEPXHOCTHBIE HHTErpasibl. JlaloTcs 10Ka3aTenbCTBa HHTErpalIbHBIX TeopeM ['puHa, [aycca-OcTporpaackoro
n CTOKca 0 CBA3SX MEXKIY pa3IMYHBIMU THIIAMH HHTErpasioB. KpaTko paccMaTpuBalOTCst OCHOBHBIE OTIEPALIUH
MaTeMaTH4eckod Teopuu Toisl (B T.4. U QopMabHbIE MpeoOpa3oBaHus ¢ OmeparopoM Habna), M3ydaroTcs
YCIIOBUSI MIOTEHIIMAIBHOCTH M COJICHOUAAIBHOCTH BEKTOPHBIX TOJICH.

1. leau u 3apauun

eap AUCUMNIMHBI

- z[anLHeﬁmee O3HAKOMJICHHUC CTYACHTOB C MCTOAaMHU MATCMATHYCCKOT'O aHalinu3a, (i)OpMI/IPOBaHI/Ie y
HHX JOKA3aTCJIbHOT'O U JIOTHUYCCKOI'O MBIIIJICHUA.

3agauu AU CHUILIHHBI

- (hopmupoBanue y 00yyaromuxcs TEOPETUIECKUX 3HAHUH U IPAKTUYECKUX HABBIKOB B 3a7a4ax IMOUCKa
0€3yCI0BHOTO M YCJIIOBHOTO 3KCTPEMYMOB (DYHKIIMM MHOTHX II€pEeMEHHBIX, TEOPUU MEpHl U UHTErpala,
TEOPHH TOJIS;

- IIOATOTOBKA CJ'IYH_IaTeJ'ICI\/’I K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH,

- npno6peTeHI/Ie HAaBbBIKOB B IPUMCHCHHUU MCTOAOB MATCMATHUYCCKOIO aHAJIN3a B (I)I/ISI/IKG U Apyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH
OcBoeHMe TUCIUIUIMHBI HAllPaBJICHO Ha ()OPMUPOBAHUE CIEAYIOINX KOMIICTCHITNH:

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINecs JOIKHbI

3HAThb!
- TeOpeEMY O HESIBHOU (YHKIIWU;
- OIpeneNIeHUs] SKCTpeMyMa (DYHKIMM MHOTHUX IEPEMEHHBIX M YCIOBHOTO J3KCTpeMyMa (QyHKIHH
MHOTHX MEPEMEHHBIX IpPU HAJIMYUM CBsS3€H, HEOOXOAMMBIE M JOCTATOYHBIC YCIOBHSA B 3ajadax
HaXOXIeHUs 0€3yCIOBHOTO, a TAKXKE YCIOBHOTO 3KCTpEMyMa IIPH HAJTMYUH CBS3CH;
- OmpeJesieHHe KpaTHOro MHTerpana Pumana, KpuTepuil MHTErpHUPYEeMOCTH (DyHKLIUH, JOCTAaTOYHOE
YCIIOBHE HHTEIPUPYEMOCTH (YHKLUMH, CBOMCTBA HHTEIPUPYEMBIX (DYHKIMH, TEOpEMY O CBEICHHUH
KpaTHOTO MHTErpasia K OBTOPHOMY, (PM3HMUECKUE MPUIIOKEHUS MHTETpaa;
- ocHoBHbIe (akTbl u (opmynsl Teopun nons (dpopmynsl I'puna, Octporpanckoro-I'aycca, Crokca),
(u3nIeCcKuil cMbICT POPMYI TEOPUH TIOJIS.

YMETh:
- ACCIIEA0BATh HA 3KCTPEMYM (PYHKIIMM MHOTUX NIEPEMEHHBIX;
- pelaTh 3a/1a4y Ha YCJIOBHBII 3KCTPEMYM METOAOM MHOXuUTenel Jlarpanxka;
- BBIYHCIISTD MHTETPAll OT (QYHKIIMH MHOTUX IEPEMEHHBIX TI0 MHOXKECTBY;
- YyMEThb peulaTh NPHUKJIAAHBIE (PU3NYECKHEe 3a7auu: BBIYMCIATH Maccy Tela, MOMEHTHl HWHEPIHH,
00BEMBI U T.II.
- IPUMEHATH (POPMYJIBI TEOPHH TIOJIS IJIS PELICHUs] MaTeMaTUIEeCKHUX 3a/1a4: BHIYMCICHUE HUHTErPalloB,
HaXOXJIEHHUE 1iouiaei 1 00bEMOB TeJ, IUIOIIACH TOBEPXHOCTEH;
- IPUMEHATH (POPMYIIBI TEOPHUHU OIS JUIA pelieHNs PU3NYECKUX 3a/1ad: IPOBEpKa MOTEHIIMAIBHOCTH U
COJICHOMIAJTBHOCTH TI0JIS, HAXOXKJICHUE paOOTHI TIOJIS TIPH JIBMKCHUU MAaTePHUAIbHOW TOYKH H T.I1.;
- YMeTbh IIPOBOAUTH BBIUUCIICHHUS C OTIEPATOPOM Habda.

BIIAJICTh!

- JJOTUYCCKHUM MBIIJICHUEM, MCTOAaAMHU JOKa3aTCJIIbCTB MaTCMATUYCCKUX YTBep)KHeHHﬁ;

- HaBbIKaMW BBIYUCJICHUA HHTCTPAJIOB W HABBIKAMU IMPHUMCHCHUSA TCOpPCM TCOPpHUU IIOJA B
MaTeMaTHu4CCKHUX U (1)I/I3I/I‘-ICCKI/IX IIPUIIOKCHUAX

-YMCHHUCM TIOJIb30BATHCA HeOGXOILHMOﬁ J'IPITepaTypOﬁ AJid pCHICHUS 3aaa4.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Teopema 0 HesaBHOH QyHKIMH 4 4 5
2 besycnoBubii 3xcTpemym. HeoOxoaumebie 2 > 5
U I0CTaTOYHbIE YCIOBUS
VYcnoBHBIN dKCTpEeMYM (QYHKIIUM MHOTHX
3 MEPEeMEHHBIX IPH  HAJIMYUM  CBA3H: 4 4 7
UCCIIEOBAaHUE MpPU TOMOIIM (QYHKIHH
Jlarpanxa.
4 KpatHslii mHTErpan U ero cBocTBa 6 6 8
5 KpuBonunuelinpie wunTerpansl. ®dopmyna > > 5
I'puna
6 [ToeepxHoCTH. [ToBepxHOCTHBIE 6 6 7
HWHTETPaJIbl
7 Teopus TOJIST: (dhopmyIibl 6 6 3
Octporpanckoro-I'aycca u Ctokca
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. Teopema o HesiBHOU (QyHKIMH

Teopema o HesBHOW (pyHKIWM, 33JaHHON OTHMM YypaBHEHHEM. TeopeMa O HESBHBIX (YHKIHAX,
3aJlaHHBIX CHCTEMOW ypaBHeHW# (0e3 mokasarenbcTBa). JlokanbHas oOpaTUMOCTh OTOOpPaXKCHUS
MPOCTPAHCTB OIMHAKOBOH Pa3MEPHOCTH C HEHYJIEBBIM STKOOHAHOM.

2. besycnoBHbIif SkcTpeMyM. HeoOXoaumbIe U T0CTaTOYHBIE YCIIOBHS
OKcTpeMyMbl (YHKITMI MHOTHX TIEPEMEHHBIX: HEOOX0IUMOE YCIIOBHE, TOCTATOUHOE YCIIOBHS.

3. YcnoBHBIH 3KcTpeMyM (YHKIIMH MHOTHX NMEPEMEHHBIX MPH HAJIWYHU CBS3U: UCCIECJOBAHHE IMPU
noMoIny ¢pyHkuu Jlarpamxka.

Heo6xoauMele 1 JOCTaTOYHBIE YCIOBHS
4. KpatHslif HHTErpaj v ero CBOMCTBa

Kparupiii unrerpan Pumana. Cymmbl Pumana u cymmser [lapOy. Kpurepuu wunTerprpyemocty.
UnTerpupyemMocts (yHKLUNH, HEMPEPHIBHOM HAa M3MEPUMOM KommakTe. CBOWCTBA MHTETPUPYEMBIX
GyHKIMHA: JTHHEHHOCTh MHTErpaia, aJANTUBHOCTh MHTETpajia 10 MHOKECTBaM, WHTEIPUPOBAHHE
HEPaBEHCTB, TEOPEMbI O CpEIHEM, HEIPEPHIBHOCTh MHTErpajia. CBeleHHe KpaTHOro MHTErpaja K
[IOBTOPHOMY.

I'eomeTpuuecknii CMBICI MOIYNS M 3HAaKa sKoOMaHa OTOOPaKEHWsI ABYMEPHBIX IPOCTPAHCTB.
Teopema o0 3ameHe NEpeMEHHBIX B KPAaTHOM MHTETrpajie (J0Ka3aTelbCTBO AJIsl ABYMEPHOIO Ciydasi).




5. KpuBonuneiinbsie narerpansl. @opmyna [puna

@opmyna I'puna. [loTeHUHaNbHBIE BEKTOPHBIE IOJISI HA IUIOCKOCTH. YCJIOBUE HE3aBUCHUMOCTH
KPVBOJIMHEHHOTO MHTErpajla BTOPOrO pOAA OT IMyTH UHTETPUPOBAHMSL.

6. IloBepxHocTH. [I0BEpXHOCTHBIE HHTETPATIBI

IIpocras tmagkass moBepxHocTb. [loBepXHOCTHBIM wWHTEerpan mnepBoro pona. HesaBucumocTb
BBIpKCHUS MHTErpaJia yepe3 napaMeTpHU3aluio MOBEPXHOCTH OT JOMYyCTUMOM 3aMEHbI ITapaMeTpPOB.
[Inomane moBepxHocTH. OpueHTanus NPOCTOM MIagkol moBepxHOCTU. [IoBepXHOCTHBII MHTErpan
BTOPOTO POJia, BEIPAKCHHE Yepe3 MapaMeTpU3alio MOBEPXHOCTH. KycouHO-IIaikue MOBEpXHOCTH,
WX OpUEHTALNS U HHTErPAJIbI 10 HUM.

7. Teopus momnst: popmynel Octporpasackoro-Iaycca u Ctokca

®opmyna 'aycca-Octporpaackoro. JuBepreHuns BEKTOPHOTO MOJIs, €€ HE3aBUCHUMOCTh OT BhIOOpa
IPSIMOYT'OJIbHOW CHCTEMBbl KOOpAMHAaT U reoMeTpudeckuil cMmbici. ColleHOMJalIbHblE BEKTOPHbBIE
nosisi. CBsI3b COJIGHOMJAIBHOCTH € OOpallleHueM B PyJb AWBepreHuuu nons. IloHsTHe o BeKTOpHOM
[OTEHIMAJIE.

®dopmyna Crokca. PoTop BEKTOpHOTO TOJIsI, €0 HE3aBHCUMOCTH OT BhIOOpA MPSMOYTOIBHOMN CHCTEMBI
KOOPJIMHAT U TE€OMETPUUYECKUN cMBICI. [loTeHIIManbHbIE BEKTOPHBIE TOJIA. YCIOBHS HE3aBUCUMOCTH
KPHBOJIIMHEHHOTO MHTErpajia OT MyTH MHTerpupoBaHus. CBsi3b MOTEHIMAIBHOCTU C OOpaleHneM B
HYJb pOTOpA MOJIA.

Bexrop «Habma» u pneiictBus ¢ HUM. OCHOBHBIE COOTHOIICHHUSI COJEp’Kallle BEKTOp «Halmay.
JlanymacuaH ¥ rpaJueHT 10 BEKTOPY AJs CKAJISIPHOIO U BEKTOPHOIO MOJIS.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS TOCKOH, MyJBTUMEINA TIPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jleknuu o MaremMaruieckomy ananu3y [Tekcr] : B 2 4. : yue0. mocooue miist By3oB. U. 2 / I E.
WBanos ; M-Bo oOpazoBanus Poc. ®eneparnun, Mock. GU3HKO-TEXH. HH-T (TOC. YH-T) .— 2-€ U3,
uctp. — M. : U3a-80 M®TH, 2004 .— 230 c.
2. Jlekuuu o maremarndeckomy ananusy [Tekct] : [B 2 u.]. Y. 2 : y4e0. mocoOue Juis By30B : peK.
YMO M®TU /T H. Sdxosaes .— M. : ®usmariut, 2001 .— 480 c.
3. Kparkuii kypc matematinueckoro ananusa [Tekcr] : yaeOHuk juist By3oB / JI. JI. Kyapsisues .— 3-e
u31., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : IuddepenunansHoe 1 HHTETpaIbHOE
MCcYUCIeHUs] GYHKIIUI MHOTHX MepeMeHHbIX. ['apMonnueckuit anamus. - 2002. - 424 c.
4. Kypc maremarnyeckoro ananmza [Tekct] : yue6. mocobue amns By3oB / A. M. Tep-Kpukopos, M. 1.
[TabyauH .— 5-¢ u3g. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 672 c.
5. CoopHuK 3a/1a4 I0 MareMarndeckomy ananusy [Tekct] : B 3 4. U. 3 : ®yHKIIMK HECKOIBKHX
nepeMeHHbIX : yueb. nocobue ans By30B / JI. 1. Kynpsasues [u ap.] ; mox pen JI. 1. Kynpsisuesa .— M.
: Hayka : ®uzmarnut, 1995 .— 496 c.
6. Jleknnu o MaremaruveckoMy anaiu3y [ Tekcr] : yueOHuK 11t By30B / O. B. becoB .— M. :
®usmarimt, 2014 .— 480 c.
7. Jlekuuu o maremaruveckomy ananu3y [Tekcr] : B 3 4. U. 3 : yue6. mocobue aist By30B. KpaTHbie

uHTerpainsl. 'apmonnyeckuit ananus / A. 1O. [lerpoBud ; M-Bo oOpa3zoBanus u Hayku, Mock.
¢wu3.-texH. uH-T (roc. yH-T) .— M. : MOTU, 2013 .— 311 c.

JomnonHurensHas aureparypa

1. Kypc maremarndeckoro ananuza [Tekct] : B 2 T. : yueOHUK I BY30B : jion. M-BoM 00pa3zoBaHuUs
CCCP. T. 1 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorn. — M. : Hayka, 1983 .— 464 c.



2. Kypc maremarnyeckoro ananuza [Tekct] : B 2 T. : y4eOHHK I BY30B : jion. M-BOoM 00pa3zoBaHuUs
CCCP. T. 2 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorm. — M. : Hayka, 1983 .— 448 c.

3. OcuoBsl MareMarnyeckoro ananusa [Tekct] :B 2 T. T.1 : yuebnuk s By3oB / I. M. ®uxreHronsi
.— 6-e 3., crepeorun. — M. : Hayka, 1968 .— 440 c.

4. OcHoBbl MaTemaTHueckoro ananusa [Teker] : B 2 T. T. 2 : yue6. mocobue st By3oB /. M.
®duxreHronpll .— 5-¢ u3l., crepeorunt. — M. : Hayka, 1968 .— 463 c.

®uxrtenroinsll, I. M.

Kypc nuddepennuansaoro u naterpansHoro ucuucnenus [Tekct]. B 3 T. T. 2 : yueOnuk ams By308 / I
M. ®uxrenronsl .— 13- u3na., crepeorur. — CIIO. : Jlanp, 2019 .— 800 c. : nn. — (Knaccuueckas
yueOHast TuTeparypa 1mo Maremaruke). - And. ykas.: ¢. 795-800. - 100 sk3. - [SBN
978-5-8114-3994-2(B nep.) .

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/1195/?page=0 — snexTpoHnas oubnmmoreka duszrexa, pasaen «AHAIH3.
Y4eOHUKH 110 HIIEMEHTapHOMY aHAJIH3Y».

2. http://www.exponenta.ru — 00pa3oBaTelIbHbII MATEMaTHYECKUI CaT.

3. http://mathnet.ru — o0mepoccuiickuii MaTeMaTH4eCKHii opTall.

4. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

6. http://www.i-exam.ru — enuHbIi IopTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIE TEXHOIOTHH, BKIIIOYask IEMOHCTPAIIHIO
Npe3eHTAlUN.

B nporiecce caMocTosSTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B e3keroHO pazpabaThIBAEMbIX JOMAITHUX 33 aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: Bbuorexnonorus

IIpO(l)I(l.]Ib NMOATOTOBKMU: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece
dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: A.A. Cky0OadyeBckuii, KaHa. pu3.-MaT. HAYK, CTAPIINK IPENoAaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AuciuIuInHbl «KpaTHble HHTErpaisl ¥ TEOpHs HOJIsD» 00yHarOIIUHCS JOIKEH:

3HATh:
- TeOpeEMY O HESIBHOU (YHKIIWU;
- OIpeneNIeHUs] SKCTpeMyMa (DYHKIMH MHOTHUX IEPEMEHHBIX M YCIOBHOIO J3KCTpeMyMa (QyHKIHUH
MHOTHX MEPEMEHHBIX IpPU HAJIMYUM CBs3€H, HEOOXOAWMBIE M JOCTATOYHBIC YCIOBHMSA B 3ajadax
HaXOXIeHUs 0€3yCIOBHOTO, a TAKXKE YCIOBHOTO 3KCTpEMyMa IIPH HAJTMYUH CBS3CH;
- OmpeJesieHHe KpaTHOro MHTerpana Pumana, KpuTepuil MHTErpUpPYEeMOCTH (DyHKLIMH, JOCTAaTOYHOE
YCIIOBHE HHTEIPUPYEMOCTH (YHKLUMH, CBOMCTBA HHTEIPUPYEMBIX (DYHKIMH, TEOpEMYy O CBEICHHUH
KpaTHOTO MHTErpasia K MOBTOPHOMY, (PM3HMUECKUE MPUIIOKEHUS MHTETpaa;
- ocHoBHbIe (akTel u (opmynsl Teopun nons (dpopmynsl I'puna, Octporpaackoro-I'aycca, Crokca),
(u3nYecKuil cMbICT POPMYI TEOPUH TIOJIS.

yMeThb:
- ACCIIEA0BATh HA 3KCTPEMYM (PYHKIIMM MHOTUX NEPEMEHHBIX;
- pelaTk 3a/1a4y Ha YCJIOBHBII 3KCTPEMYM METOAOM MHOXuUTenel Jlarpanxka;
- BBIYHCIISTD MHTETPAJ OT (DYHKIIMH MHOTUX IEPEMEHHBIX 110 MHOXKECTBY;
- YyMEThb peulaTh NPHUKJIAAHBIE (PU3NYECKHEe 3a7auu: BBIYMCIATH Maccy Tela, MOMEHTHl HMHEPIHH,
00BEMBI U T.II.
- IPUMEHSATH (POPMYIIBI TEOPHH TOJIS IJIS PELICHUs] MaTeMaTUIEeCKHUX 3a/1a4: BHIYUCICHUE WHTErPaloB,
HaXOXJIEHHUE Iiouanei 1 00bEMOB TeJl, IUIOIACH TOBEPXHOCTEH;
- IPUMEHATH (POPMYIIBI TEOPHUHU OIS JUIA pelieHns PU3NUECKUX 3a/1a4y: IPOBEpKa MOTEHIIMAIBHOCTH U
COJICHOMIAJIBHOCTH TI0JI5, HAXOXKJICHUE PabOTHI TIOJIS TIPH JIBMKCHUU MAaTePHUAIbHOW TOYKH H T.I1.;
- YMeTbh IIPOBOAUTH BBIYUCIICHHUS C OTIEPAaTOpOM HabJa.

BJIA/1eTh:
- JOTHYE€CKHUM MBIIUIEHHEM, METOIaMH J0Ka3aTeIbCTB MaTeMaTHUECKUX YTBEPKICHU;
- HaBbIKAMU BBIYUCICHHS WHTETPAJIOB W HAaBBIKAMH TIPUMEHCHHS TEOPEM TEOPHH IIONs B
MaTeMaTHYECKUX U QU3NUECKUX TPHIIOKEHUSX;
-YMEHHEM O0JIb30BaThCsI HEOOXOAUMOM JTUTEPaTypOr AJIsl pEIICHuUs 3a1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJh OCYIIECTBISICTCS HAa OCHOBe OaimbHO-peiiTmHroBoii cuctemsl (bPC) omnenkun
3HaHMM 10 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIbHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHbBIE O
MOCENIAeMOCTH U TEKYIEH YCIeBaeMOCTH BHOCSTCS MPENOJaBaTeNisIMA B CHEIHMAIbHBIE JKYPHAIBl U
yuntsiBatorcs B bPC.

Texkymuii KOHTPOJIb HA OCHOBE JOMALIHHUX 33JaHUN OCYLIECTBISICTCS B TEUEHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns coaum 3amaHus CTyAEHT O0O0s3aH IPEJOCTaBUTh pEIIeHHE 3aJayd JOMAIIHero 3aJaHus B
MUCBMEHHOHM (hopMe, OTBETHTHb Ha BOIMPOCHI IMPENOJAaBaTeiIsi M HaMKUCcaTh KOHTPOJIBbHYIO paboTy IO
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUM IO TEMaM CIAaBa€MOIO 3aJIaHMs
Y YMEHHIO peliarh 3aauu.

Bo Bpems BbINONHEHUS KOHTPOJNBHOM pPabOTBI HENb3s IOJIb30BaTbCs IOMOMIBIO APYTUX JIUI,
BBIYMCIIUTEJIEHON TEXHUKU U MOOMIBHBIMU Tele()OHAMH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Teopema o HesiBHOW (DyHKIMH, 3aJaHHOH OJHMM ypaBHEHHEM. Teopema O HESBHBIX (YHKLHUSX,
3aJJaHHBIX CUCTEMOW YPaBHEHUM.



2. HeoOxonnmble yCIIOBHS JIOKAJIBHOTO SKCTPEMYyMa, JOCTAaTOUHBIE YCIOBHS JIOKAJIBHOTO SKCTPEMyMa.
3. YcnoBHBIH dKcTpeMyM. MeTos Jlarpanika HaX0XIEHUS] TOUEK YCIOBHOTO IKCTPEMyMa: HEOOXOMMEbIE
YCIIOBHSI, JOCTAaTOYHBIE YCIOBUS.

4. Kparnsiii uarerpan Pumana. Kputepun nnterpupyemoctu ¢pynkunu. Uaterpupyemocts QyHKLINH,
HEIPEpbIBHON Ha 3aMKHYTOM U3MEPUMOM MHO)KECTBE.

5. Mepa rpaduka GyHKIIMM MHOTHX IEPEMEHHBIX, Mepa MoJArpaduKa HEOTPUIIATeILHONW (QYHKIINH.

6. CaoiicTBa HHTErpupyembIX (QYHKIMN: JHMHEHHOCTh HMHTETpaja, aJAUTHBHOCTb HMHTErpaja IIo
MHO)KECTBaM, MOHOTOHHOCTb MHTETpaJia, HENPEPhIBHOCTh MHTETPalia, TEOPEMa O CPEITHEM.

7. IHTETpUpyeMOCTh (DYHKIIMHU, HEMPEPHIBHOW M OTPaHUYCHHON Ha OTKPBHITOM NU3MEPUMOM MHOKECTBE.
8. CBeZicHHE KpaTHOTO MHTETpaia K IOBTOPHOMY.

9. Teopema o mMepe oOpa3za M Teopema O 3aMEHE NMEPEMEHHBIX B KPaTHOM MHTErpajie IMpH HPOCTOM
oTOOpakeHHH; Oe3 JOKa3aTelbCTBA: TEOpEMa O PACIIEINICHUH 0TOOpakeHUs. [ eOMeTpHUECKUit CMBICIT
MOJYJIS SIKOOMaHa U 3HaKa SIKOOMaHa OTOOpakeHUs B IBYMEPHOM CITy4ae.

10. Teopema o 3ameHe MepeMEHHBIX B KPAaTHOM HHTETpaJIe.

11. ®opmyna ['puna.

12. TToreHnManbHBIE BEKTOPHBIE MOJIS. YCIIOBHS HE3aBUCHMMOCTH KPHBOJIMHEHHOTO MHTETpajia BTOPOro
poza OT IyTH HHTETPUPOBAHUSL.

13. TIpocrast mankas noBepXHOCTh. KacarenpHast III0CKOCTh M HOpMaJTb K MoBepXHOCTH. OpreHTanus
MIOBEPXHOCTH.

14. ITiomane MOBEpXHOCTH, OBEPXHOCTHBIE MHTETPAJIBI IIEPBOTO U BTOPOT'O POJIA.
15. ®opmyna [Naycca-OcTporpaackoro.

16. I'eomeTpuueckoe onpeaenenne quBepreHiuu. CoaeHoUJaIbHbIE BEKTOPHBIE MOJSL.
17. ®opmyna Crokca.

18. Teomerpuueckoe ompenenennue Buxps. CBsi3b MOTCHIUAIBHOCTH M OE3BUXPEBOCTH BEKTOPHOTO
TOJIsI.

19. AHHpOKCI/IMaLII/ISI KpHBOJ’IHHeﬁHOFO HWHTCI'pajia BTOPOTo poJga UHTCIPAJIOM I10 BIIMCAaHHON JIOMAaHOM.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBisieTcss OOyYalOLIEMyCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

OLEHKa «OoTIMYHO (9)» BhIcTaBIseTCS OOyd4aloLmeMycs, €cClIM OH II0Ka3aJdl BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUHA, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;

OLEHKa «OoTanMyHO (8)» BhIcTaBIseTCS OOyd4aloLmeMycs, €ClIM OH II0Ka3aJdl BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PELICHWH, HO HpHU 3TOM OBUTM JAOMYLICHbI HEOOJbIINE HETOYHOCTH, KOTOpBIE IOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepuall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHbBIE OIIMOKHM NP PELICHUH 3a/1a4;

OLICHKA «XOpowIO (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTrepHaj, TPaMOTHO U 110
CYIIECTBY M3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKHN B OTBETE U (WJIN) TIPH PEIICHUH 3a]1a4;

OLIEHKa «XOpOILO (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIUPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOrPAMMHOTO MaTEpHaIa, €CIIH MIPH 3TOM OH BIJIAJIEET
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJyYeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyalluy;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyITHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu npoBeneHun ycTHOro ’K3ameHa oOydarolmeMycs IpeAoCTaBisieTcs | acTpPOHOMHYECKMH 4ac Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh JIBYX
ACTPOHOMHMYECKHUX 4acoB. Bo Bpems npoBeaeHHs 3K3aMeHa 00ydaroLIiecsi MOTYT MOJIb30BaThCs TOJIBKO
[IPOrpaMMOM TUCLUIIUHBI.
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BaﬂﬂbHO-peﬁTHHFOBaH CHCTEMA OLeHKH 3HAHUM CTYACHTOB

Jucuumnna: KpaTHble nHTerpasbl u Teopust nous, (kpome JI®W-mogepH n ®riMmn)

2 Kypc, 3 cemecTp, IK3aMeH

Kadenpa Briciieit maTeMaTUK

Bunrnl zanstuit

CymmMma 6aioB

1.KonTponpHast padora Ne | mo 1 3aganuio 0-9
2.KontponpHas pabora Ne 2 mo 2 3agaHuio 0-9
3. 3aganue Ne 1 (TeTpajp U ee 3aluTa) 0-3
4.3amanne Ne 2 (TeTpalpb U €€ 3aIlInTa) 0-3
5. IlpoBepka TeOpeTHUECKUX 3HAHUI 0-3
6.Pabora Ha cemuHapax 0-3
7. UITOTOBBII KOHTPOJIb 0-70
Dk3aMmeH (YCTHBIN OTBET)

UTOro 0-100

CymMma 6asutoB 3a yCTHBIN oTBeT Hauucsercs o popmyne N*7, rne N = 3 — npenBapurenbHas

OIICHKA 32 YCTHBIN OTBET M0 AecaTudaipbHon mkane. Ecnu N=I1, 2, To urorosas omenka

cosrtazaer ¢ N.

CooTBeTcTBHE OLIECHOK UTOTOBOM aKaJIeMUYECKON yCIIEeBAEMOCTH OalIbHO-PEUTHHIOBOI

CHCTEMBI.
bannet BPC OrneHkn
93-100 10
86 — 92 9 OTJIIMYHO
79 -85 8
72— 78 7
65— 71 6 XOPOIIIO
58 — 64 5
51— 57 4
44 — 50 3 YJIOBJIETBOPUTEIILHO
30— 43 2
0 - 29 1 HEYJIOBJIETBOPUTEIBHO

Permament IIPUHATHA AOMAIIHUX 3aJlaHui | MMPOBCACHUA OJOK3aMCHa ONpPCACIaCTCA
«IlonoxxeHnuem o TCKYIIEM KOHTPOJIC YCIICBACMOCTH U HpOMG)Ky’TO‘IHOfI arTeCTalun CTyACHTOB

Ha Kadeape BbICIIed MaTeMaTUKI.

3aB. xadeapoit

T'.E. BanoB




MOCKOBCKUN ®UBNKO-TEXHUYECKUIT NTHCTUTYT

(HauMOHa/bHbIN UcCneaoBaTeNbCKUA YHUBEPCUTET)

KA®E/IPA BBLICHIENT MATEMATUKH

SK3AMEHAIIMOHHBLIN BUJIET Ne
Hucunnnmna: KPATHBIE MHTEIPAJIBI 1 TEOPUS MOJIs

1. DkerpemyMbl DYHKIUHE MHOTHX ITIepEeMEHHBIX: HeOOXOIUMBbIe YCJIOBHS JTOKAILHOIO SKCTPe-
MyMa, JIOCTATOYHbIE YCJIOBUS JIOKAJIBHOTO SKCTPEMYMA.

2. Borancomrs nnrerpan [[[(z+y)dedydz, rae obaacrs G orpanuyena miockocrsamu @ = 0,
G
y=0,2=0zrz4+y=1,2=a+y.

3. Ilycrn menpepsiBHo auddepeniupyemoe mosie F ynoiaerBopser yciaoBusm divF = 0 u
rotF' = 0 B R3. Jlokazarh, 4ro nose F moTeHnuaabHO M ero moreHnuas U dapideTcs
_ 0 9, 9
pemennem ypasuenns Jlannaca AU =0, e A = 5 + 57 T 52

MOCKOBCKUN ®UBNKO-TEXHUYECKUIT NTHCTUTYT

(HauMOHaNbHbIN UccneaoBaTeNbCKUA YHUBEPCUTET)

KA®E/IPA BBLICHIENT MATEMATUKH

SK3AMEHAIITMOHHBIV BUJIET Ne
Jucmummmaa: KPATHBIE MHTET'PAJIBL 1 TEOPUS I10JIs]

1. ®opmyna I'puna.
2. Uccaenosars Ha 3KCTpeMyM B obaacti x> 0 dyHKmmio u = ¥ npu yeaosun x2 + 1% = 2.

3. Haiitn miomaas gactu cdepnr 22 + y? + 22 = 4, ynosaersopsiomeit yeaosuio 22 +y? > 1.



