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CucTeMHBIN aHAIU3 U YIIpaBJIC€HUC B TEXHUYCCKUX, SKOHOMHUYCCKUX U COLIUAJIbHBIX



AHHOTANMA

B kypce u3yuarorcst HesiBHbIC (yHKIHH, SIKCTPEMYMbl MHOTHX II€PEMEHHbBIX, MHOTOMEPHOE UHTETPUPOBAHHUE.
[TpuBoasTCS HEOOXOMMBIE CBEACHUS 110 KPUBBIM U MOBEPXHOCTSAM B R”3, ompenenstoTcst KpuBOJIHMHEHHbIE 1
NOBEPXHOCTHBIE HHTErpasibl. JlatoTcs JoKa3aTeabCcTBa HHTErpaIbHBIX TeopeM [ puHa, [aycca-Octporpanckoro
n CTOKca 0 CBA3AX MEXIY PA3IHMYHBIMH TUIIAMU HHTETPaoB. KpaTko paccMaTpuBarOTCsi OCHOBHBIC OIIEPAIHH
MaTeMaTH4eckod Teopuu Toisl (B T.4. U QopMabHbIE MpeoOpa3oBaHus ¢ OmeparopoM Habna), M3ydaroTcs
YCIIOBUSI MIOTEHIIMAIBHOCTH M COJICHOUAAIBHOCTH BEKTOPHBIX TOJICH.

1. leau u 3apauun

eap AUCUMNIMHBI

):[aJ'IBHeﬁIHee O3HAKOMJICHHUC CTYACHTOB C MCTOAAMU MATCMATUYCCKOI'O aHaJIn3a, (l)OpMI/IpOBaHI/Ie Y HUX
J0Ka3aTCJIbHOIO U JIOTUYCCKOI'O MBIIIJICHUSI.

3agauu AU CHUILIHHBI

*  (opmupoBanue y oOyyarommxcs TEOPETHUYECKUX 3HAHUN M NPAKTUYECKUMX HABBIKOB B 3aJa4ax
noucka 0Oe3yCJIOBHOTO M YCIIOBHOTO 3KCTPEMYMOB (DyHKIIMM MHOTHX IEPEMEHHbIX, TEOPHH MEphl U
WHTErpasna, TEOpHUH MO,

¢ IIOATrOTOBKa cnymaTeJIei/'I K U3YyYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH,

° HpI/IO6peTeHI/IG HaBbIKOB B IMPUMCHCHHUUN MCTOJ0B MATCMATHYCCKOTO aHAJIM3a B (1)I/ISI/IK€ U Opyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3a1ady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 CriocobeH oCyIIecTBISTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeTbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HPOJEIaHHYI0 padoTy;
HAXOJUTh W TBOPYECKH MCIOJNB30BaTh MMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMsl B TeUEHUE BCEH KU3HU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!
- TeOpeEMY O HESIBHOU (YHKIIWU;
- OIpeleNeHus] SKCTpeMyMa (QYHKIMM MHOTHX IEPEMEHHBIX W YCIOBHOTO JSKCTpeMyMa (QyHKIHUH
MHOTHX IEPEMEHHBIX IpPHU HAJIMYUM CBs3€H, HEOOXOAMMBIE M JOCTAaTOYHBIC YCIOBHS B 3ajadax
HaXOXIeHUs 0€3yCIOBHOTO, a TAKXKE YCIOBHOTO 3KCTpEMyMa IIPH HAJTMYUH CBS3CH;
- OmpenesieHHe KpaTHOro MHTerpaiga Pumana, xpurepuil MHTErpupyeMocTu (QYHKIMH, AOCTaTOYHOE
YCIIOBHE HMHTETPUPYEMOCTH (YHKLNH, CBOWCTBA HHTETPUPYEMBIX (QYHKIHUH, TEOpEeMy O CBEICHHUU
KpaTHOTO MHTErpasia K MOBTOPHOMY, (PM3HMUECKUE MPUIIOKEHUS MHTETpaa;
- ocHoBHbIe (akTbl u (popmyisl Teopun nois (hopmynsl Ipuna, Octporpanckoro-lI'aycca, Crokca),
(u3nIeCcKuil cMbICT POPMYI TEOPUH TIOJIS.

YMETb:



-MCCJIE0BATh HAa AKCTPEMYM (PYHKIIUM MHOTHX MEPEMEHHBIX;
-pelIaTh 3a/1a41 Ha YCJIOBHBIM AKCTPEMYM METOAOM MHOXuUTenel Jlarpanxka;
-BBIYHCIISITH HHTETPal OT (PYHKIUN MHOTUX MIEPEMEHHBIX [0 MHOXECTBY;
-yMETh pelaTh NPUKJIAAHbIE GU3MUECKUE 3aJa41: BBIYUCIIATh MAacCy Tela, MOMEHTHI HHEPIHH, 00BEMBI
U T.II.
-IPUMEHSATH (OPMYIIbI TEOPUHU TIOJIS JUIS PELICHUS] MaTeMaTHUECKUX 3a/1a4: BBIYMCIIEHHE MHTErpaloB,
HaXOXJIEHHUE Iiouanei 1 00bEMOB TeJl, IUIOIIACH TOBEPXHOCTEH;
-IPUMEHSTH (POPMYIIBI TEOPUH MO A pelIeHus] (PU3NYeCKuX 3a/1ad: MPOBEpKa MOTEHIUAIBHOCTH U
COJICHOMIAJIBHOCTH TI0JIS, HAXOXKICHHUE PaOOThI OIS TP JABMXKEHUH MaTepHAIbHOM TOUKH U T.IL.;
-yMeTh NIPOBOANUTH BBIUMCIICHHS C OTIEPaTOpPOM Halba.

BJIaJIETh:

Jlornueckum MBIIIJICHUEM, METOJaMH 10Ka3aTCJIbCTB MaTCMaTH4Y€CKUX YTBep)I(I[eHI/II\/'I.

HaBpikamMu  BBIYHCIICHUS HUHTCTpAJIOB W HABBIKAMHW I[PUMCHCHUA TCOPEM TCOpUU TIOJIA B
MaTeMaTHu4CCKHUX U (1)I/I3I/I‘-ICCKI/IX IIPUIIOKCHUX.

VYMeHneM 1oa630BaThCs H606XOI[I/IMOI71 JmTepaTypoﬁ JJId pCHICHUA 3a1a4.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Teopema 0 HesaBHOH QyHKIMH 4 4 5
2 besycnoBubit 3xcTpemym. Heobxonmmblie 2 > 5
U I0CTaTOYHbIE YCIOBUS
VYCnoBHBIN AKCTpEeMyM (QYHKIIUH MHOTHX
3 MEPEeMEHHBIX I[PH  HAJIMYUM  CBA3H: 4 4 7
UCCIIeJOBAaHUE MPU MHOMOIIM (YHKIUH
Jlarpanxa.
4 KpatHs1ii mHTETpan U ero CBOcTBa 6 6 8
5 KpuBonunueiinpie unterpansl. dopmyna 2 > 5
I'puna
6 [ToeepxHoCTH. [ToBepxHOCTHBIE 6 6 7
HWHTETPaJIbl
7 Teopus OIS (bopmyIsl 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 (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. Teopema o HesiBHOW (QyHKIMH

Teopema 0 HesBHOW (yHKIWH, 3aJaHHOW OIHHM ypaBHEHHEM. Teopema O HESBHBIX (DYHKIUSIX,
3aJ]JaHHBIX CHCTEMOW YypaBHEHHH (0e3 Joka3zarenbcTBa). JlokanmbHass 0OpaTUMOCTh OTOOpaKEHUS
MPOCTPAHCTB OIMHAKOBOH Pa3MEPHOCTH C HEHYJIEBBIM STKOOHAHOM.




2. bezycnoBHbIi 3kcTpemMmyM. HeoOXoauMbIe U TOCTAaTOYHBIE YCIOBUS
OKcTpeMyMbl (PyHKIMIT MHOTHX NTEPEMEHHBIX: HEOOXOJMMOE yCIIOBUE, JOCTATOYHOE YCIOBHSL.

3. YcnoBHBIH 3KeTpeMyM (DYHKIIMM MHOTHX NEPEMEHHBIX HPU HAJIUYUM CBSI3H: MCCIIEAOBAHUE IPU
nomo1uu ¢pyHkuuu Jlarpamxka.

HeoOxonnMele u 1o0CTaToYHbBIE YCIOBUS
4. KpatHslil HHTErpaj v €ro CBOMcTBa

Kparupiii unterpan Pumana. Cymmbl Pumana u cymwmsl lapOy. Kpurtepum wunTerpupyemocTH.
WuterpupyemMocTs (DyHKIMH, HEMPEPHIBHON Ha M3MepuMoM komnakre. CBOICTBAa MHTErPUPYEMBIX
(YHKUMA: JTHHEHHOCTh MHTErpajia, aAJUTHBHOCTh HHTErpaja MO MHOXECTBaM, MHTEPHUPOBAaHHE
HEPaBEHCTB, TEOPEMbI O CpEIIHEM, HENPEPhIBHOCTh MHTerpana. CBeleHUEe KpaTHOro MHTerpaja K
[TOBTOPHOMY.

l'eomerpuueckuii CMBICT MOAYNISE M 3HaKa SKOOMAaHa OTOOpPaKEHUS NIBYMEPHBIX HPOCTPAHCTB.
Teopema 0 3aMeHE IEPEMEHHBIX B KPATHOM MHTErpasie (J0Ka3aTelbCTBO Al IBYMEPHOTO Cydas).

5. KpuBonuneiinbsie narerpansl. @opmyna [puna

@®opmyna I'puna. IloTeHUMAIBHBIE BEKTOPHBIE MOJS Ha IUIOCKOCTH. YCIOBUE HE3aBUCUMOCTHU
KPVBOJIMHEHHOTO MHTErpajla BTOPOrO pOAAa OT IMyTH UHTETPUPOBAHMSL.

6. IloBepxHocTH. [I0BEpXHOCTHBIE HHTETPATIBI

IIpocras tmagkass moBepxHOcTb. [loBepXHOCTHBIM wWHTerpan mnepsoro pona. HesaBucumocTsb
BBIpaKCHUS HHTETpaia yepe3 napaMeTpH3aluio MOBEPXHOCTH OT JOIYCTUMON 3aMEHbI IapaMeTPOB.
[Inomane nmoBepxuocTH. OpreHTaUMsS TPOCTON Iankoid moBepxHOCTU. [I0BEpXHOCTHBIA MHTETpal
BTOPOTO POJia, BHIPAKEHHE Yepe3 MapaMeTpu3alfio MoBepXHOCTH. KycouHo-TiIaikue MOBEpXHOCTH,
WX OpUEHTALNS U HHTErPAJIbI 10 HUM.

7. Teopus momnst: popmynel Octporpasackoro-Iaycca u Ctokca

®opmyna 'aycca-Octporpanackoro. JuBepreHuns BEKTOPHOTO TOJIs, €€ HE3aBUCUMOCTh OT BBIOOpa
IPSIMOYT'OJIbHOW CHCTEMBI KOOPIMHAT M TIeoMeTpuueckuil cmbicil. CojeHOMAAIbHbIE BEKTOPHBIE
nossi. CBsi3b COJCHOMIAIBHOCTH C OOpAallleHUEM B Pyjib JUBEpreHUnH moiis. [loHsaTHe 0 BEKTOpHOM
[IOTEHIHAJIE.

dopmyna Crokca. PoTop BEKTOpPHOTO 1MOJIsI, €T0 HE3aBUCUMOCTh OT BHIOOPA MPSIMOYTOJILHOW CUCTEMBI
KOOPJMHAT U T€OMETPUUECKUI cMBICI. IloTeHIInaabHbIE BEKTOPHBIE MOJIA. YCIOBHUS HE3aBUCUMOCTH
KPHBOJIIMHEHHOTO MHTETpaja OT MyTH MHTerpupoBaHus. CBs3b MOTEHIIMAIBHOCTH C OOpaIleHHEM B
HYJb pOTOpA MOJIA.

Bexrop «Habma» u neiictBus ¢ HUM. OCHOBHBIE COOTHOILICHHS COAEPIKALIME BEKTOP «HaOmay.
Jlanyacuad ¥ rpaJJueHT 10 BEKTOPY AJIs CKAJISIPHOIO U BEKTOPHOIO IOJIS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHas aymuTopusi, OCHAIIEHHAS IOCKOH, MyJbTUMEIHNA IIPOSKTOPOM, SKPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHOBHas JIuTEparypa
1. Jleknuu o MaremMaruieckoMmy ananu3y [Tekcr] : B 2 4. : yue0. mocooue miist By3oB. U. 2 / I, E.

WBanos ; M-Bo oOpazoBanus Poc. ®eneparnumn, Mock. GU3HKO-TEXH. HH-T (TOC. YH-T) .— 2-€ U3,
uctp. — M. : U3a-80 M®TH, 2004 .— 230 c.



2. Jlekumu 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 matematiueckoro ananusa [Tekcr] : yaeOHuk jutst By3oB / JI. JI. Kyapsisues .— 3-e
u31., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : IuddepenunansHoe 1 HHTErpaIbHOE
MCYUCIeHUs] GYHKIIUI MHOTHX MepeMeHHbIX. ['apMonnueckuit ananus. - 2002. - 424 c.

4. Kypc maremarnyeckoro ananmza [Tekct] : yue6. mocobue nmns By3oB / A. M. Tep-Kpukopos, M. 1.
[TabyanH .— 5-¢ u3g. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 672 c.

5. COopHuK 3a/1a4 I0 MareMarndeckomy ananusy [Tekct] : B 3 4. U. 3 : OyHKIIMK HECKOIBKHX
nepeMeHHbIX : yueb. nocobue ans By30B / JI. 1. Kynpsasues [u ap.] ; mox pen JI. 1. Kynpsisuesa .— M.
: Hayka : ®usmarnut, 1995 .— 496 c.

6. Jleknuu mo MaremaruveckoMy anaiu3y [ Tekcr] : yueOHuK st By30B / O. B. BecoB .— M. :
®usmarimt, 2014 .— 480 c.

7. Jlekuuu o maremaruueckomy ananu3y [Tekcr] : B 3 4. U. 3 : yue6. mocobue aist By30B. KpaTHbie
uHTerpainsl. 'apmonnyeckuit ananmus / A. 1O. [lerpoBud ; M-Bo oOpa3zoBanus u Hayku, Mock.
¢wu3.-trexH. uH-T (roc. yH-T) .— M. : MOTHU, 2013 .— 311 c.

JlononHuTenbHAs TUTEpaTypa
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 ananusa [Tekct] : B 2 T. : yueOHMK U1 BY30B : g0o1. M-BOoM 00pa3zoBaHus
CCCP. T. 2 / C. M. Hukonbckuii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 448 c.
3. OcuoBbl MareMatnyeckoro ananmsa [Tekct] :B 2 T. T.1 : yueOnuk st By3oB / [. M. ®@uxTeHronbin
.— 6-¢ u3n., crepeorun. — M. : Hayxka, 1968 .— 440 c.
4. OcHoBbl MaTemaTrueckoro ananusa [Texker] : B2 T. T. 2 : yue0. mocoOue st By3oB /. M.
duxrteHronpl .— 5- u3A., crepeotun. — M. : Hayka, 1968 .— 463 c.

®uxtenronsl, I. M.

Kypc nuddepennuansroro u nnterpansHoro ucuucnenus [Texkct]. B 3 T. T. 2 : yueOuuk ams By3os / I
M. ®@uxrenronbir .— 13-e u3n., crepeorurt. — CII6. : Jlanb, 2019 .— 800 c. : min. — (Knaccuueckas
ydyeOHas JuTeparypa 1mo mareMmatuke). - And. ykas.: c. 795-800. - 100 sk3. - ISBN
978-5-8114-3994-2(B nep.) .

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/1195/7page=0 — snekrponnas Oubmmoreka dusrexa, pasaen «AHaIN3.
Y4eOHHUKH 110 IIEMEHTAPHOMY aHAIH3Y».

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — oOmepoccuiicknii MaTeMaTU4ECKHiA TOPTAll.

4. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA MO €CTeCTBEHHBIM HaykaMm Poccuiickoii akajieMuH Hayk.

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neximoHHbBIX 3aHATHAX UCTIONB3YIOTCS MYJIBTUMEIUIHBIC TEXHOJIOTHH, BKITIOYas IEMOHCTPAIIUAIO
MpE3EHTALNN.

B mporecce caMocTosTENEHON pad0Thl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHKUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2

KBau(pukanus: GakanaBp

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

A.1O. IlerpoBuy, kanj. (pu3.-Mar. HayK, JOLEHT
0O.B. becos, a-p ¢us.-mar. Hayk, mpodeccop
Bb.U. Tony6oB, n-p ¢us.-Mat. Hayk, mpodeccop
P.H. Kapacés, n-p ¢pusz.-mar. Hayk, JOLEHT
B.2K. CaxbaeB, n-p ¢pu3z.-mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AucuuIuInHbl «KpaTHble HHTErpaisl ¥ TEOpHs TOJIsD» 00ydarOIUNHCS JOIKEH:

3HATb:

- TeOpeEMY O HESIBHOU (YHKIIWU;
- OIpeleNeHus] SKCTpeMyMa (QYHKIMM MHOTHX IEPEMEHHBIX W YCIOBHOTO JSKCTpeMyMa (QyHKIHUH
MHOTHX IEPEMEHHBIX IpPHU HAJIMYUM CBS3€H, HEOOXOAMMBIE M JOCTAaTOYHBIC YCIOBHA B 3ajadax
HaXOXIeHUs 0€3yCIOBHOTO, a TAKXKE YCIOBHOTO KCTpEMyMa IIPH HATMYUH CBS3CH;
- OmnpenesieHHe KpaTHOrO MHTerpaiga Pumana, xpurepuil MHTErpupyeMocTu (QYHKIMH, AOCTaTOYHOE
YCIIOBHE HMHTETPUPYEMOCTH (YHKLHH, CBOWCTBA HHTETPUPYEMBIX (QYHKIHUH, TEOpeMy O CBEICHHUU
KpaTHOTO MHTErpajia K OBTOPHOMY, (PM3HMUECKUE MPUIIOKEHUS MHTETpaa;
- ocHoBHbIe (akTbl u popmyisl Teopun nois (hopmynsl Ipuna, Octporpanckoro-I'aycca, Crokca),
(u3nIecKuii cMbICT POPMYI TEOPUH TIOJIS.

yMeThb:

-MCCJIE0BATh HA AKCTPEMYM (PYHKIIUM MHOTHX MEPEMEHHBIX;
-pelIaTh 3a/1a41 Ha YCJIOBHBIM AKCTPEMYM METOAOM MHOXuUTenel Jlarpanxka;
-BBIYHCIISITH HHTETPal OT PYHKIUN MHOTUX NIEPEMEHHBIX [0 MHOXECTBY;
-yMeTh pelaTh NPUKJIAAHbIE GU3HUECKUE 3aJa41: BBIYUCIIATH MAacCy Tella, MOMEHTHI HHEPIHH, O0BEMBI
U T.II.
-IPUMEHSATH (OPMYIIbI TEOPHUHU TIOJIS JUIS PELICHUS] MaTeMaTHUeCKUX 3a/1a4: BBIYMCIIEHUE MHTErpalioB,
HaXOXJIEHHUE 1iouiaei 1 00bEMOB TeJ, IUIOIIACH TOBEPXHOCTEH;
-IPUMEHSTH (POPMYIIBI TEOPUH MO AT pelIeHus] GU3NYeCKuX 3a/1ad: MPOBepKa MOTEHIUAIBHOCTH U
COJICHOMIAJIBHOCTH TI0JIS, HAXOXKICHHUE PaOOThI OIS TP JABMXKEHUH MaTepHAIbHOM TOUKH U T.IL.;
-yMeTb IPOBOANUTH BBIYMCICHHUS C OTIEPATOPOM Halba.

BJIaJeTh:

Jlornueckum MBIIIJICHUEM, METOJaMH 10Ka3aTCJIbCTB MaTCMaTH4YCCKUX YTBep)K,Z[eHI/Iﬁ.

HaBpikamMu  BBIYHCIICHUS HUHTCTpAJIOB W HABBIKAMH I[PUMCHCHUA TCOPEM TCOpUU TIOJIA B
MaTeMaTHu4CCKHUX U (1)I/I3I/I‘-ICCKI/IX IIPUIIOKCHUAX.

VYMeHneM 10a630BaThCs HeO6XOI[PIMOﬁ HHTepaTypOfI JJId pCHICHUA 3a1a4.

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

Texkymuii KOHTPOJb OCYLIECTBIIIETCS Ha OCHOBE OabHO-peldTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOJHEHUE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX Pa0OT B COOTBETCTBUU C Yy4eOHBIM IIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYILIEH yCclIeBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELUAJIbHBIE JKypHAJbl U
yuntsiBatorcs B bPC.



Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 3a/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HaHUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE MOHATHN M YTBEPKIAEHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IOMOINBIO JPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Teopema o HesiBHOW (PYHKIMH, 3aJlaHHOW OJIHUM ypaBHEHHEM. TeopeMa O HESIBHBIX (YHKIUSX,
3alaHHBIX CUCTEMOW ypaBHEHHUH.

2. HeoGxonrMmble ycOBHS JTOKATBHOTO SKCTPEMYMa, IOCTATOYHbIE YCIOBHS JIOKAJILHOTO SKCTPEMYyMa.
3. YenoBHBIM 3kcTpeMyM. Metoz Jlarpanska HaXOXIEHHUS TOYEK YCIOBHOTO 3KCTpeMyMa: He0OXOAUMBIE
YCJIOBUS, JOCTATOUHBIE YCIIOBHUS.

4. Kpatnslii uarerpan Pumana. Kputepun unrerpupyemoctu ¢yHkumu. MHTerpupyemMocts GyHKINY,
HEIPEPHIBHOM Ha 3aMKHYTOM H3MEPUMOM MHO)KECTBE.

5. Mepa rpaduka GyHKINN MHOTHUX NIEPEMEHHBIX, MEpa MoArpaduKa HEOTPULATEIbHON (QYHKLINH.

6. CpoiicTBa HMHTErpHUpyeMbIX (YHKIHMI: JIMHEHHOCTh HMHTErpaia, aJJUTHBHOCTb HWHTErpaja IIo
MHOX€ECTBaM, MOHOTOHHOCTb UHTErpajia, HEIPEePbIBHOCTh UHTErpaja, TEOPEMA O CPEIHEM.

7. UHTerpupyeMocTh GyHKIUH, HEMPEPHIBHON U OrpaHMYEHHON Ha OTKPBITOM U3MEPUMOM MHOXKECTBE.
8. CBenieHue KpaTHOTO UHTETpajia K TOBTOPHOMY.

9. Teopema o Mepe obpa3a u TeopemMa O 3aMEHE MEPEMEHHBIX B KPaTHOM MHTErpajieé Ipu MPOCTOM

oToOpaskeHnH; 0e3 T0Ka3aTeabCcTBAa: TeOpeMa O pacIIeIuIeHMH oToOpaskeHus. [eomeTprudeckuii cMbICT
MOyl SIKOOMaHa 1 3HaKa SIKOOMaHa 0TOOpaKEHHS B IBYMEPHOM CiIydae.

10. TeopemMa o 3amMeHe MEpEMEHHBIX B KPaTHOM HHTETpAJIE.

11. ®opmyna I'puna.

12. IloTreHnManbHBIE BEKTOPHBIC MOJIS. YCIOBHS HE3aBUCUMOCTH KPHUBOJIMHEHHOTO MHTETpalia BTOPOro
poza OT IyTH UHTErPUPOBAHMUS.

13. IIpocTas maakas moBepxXHOCTh. KacaTenbHas MIIOCKOCTh U HOPMaJlh K MOBEPXHOCTH. OpHeHTanus
MOBEPXHOCTH.

14. TInouane NOBEPXHOCTH, IOBEPXHOCTHBIE MHTETPAJIbI IIEPBOTO M BTOPOTO POJA.

15. ®opmyna 'aycca-OcTporpaackoro.

16. T'eomeTpuueckoe onpeaeneHue AuBepreHun. ConeHonAaNbHbIe BEKTOPHBIE OIS

17. ®opmyna Crokca.

18. reOMeTpI/I‘-IeCKOC OIIPCACIICHUC BUXPA. CBs3b INOTCHIOHWAJIBbHOCTH H 6€3BI/IXpeBOCTI/I BCKTOPHOTO
T10JI4.

19. Annpokcumarusi KpUBOJUHEITHOTO HHTETPpaia BTOPOTO poJa HHTETPAJIOM 110 BIUCAHHOM JIOMaHOM.

Kpurepun onennBanus

Onenka «ommmuHo (10)» BhICTaBIsAETCS OOydaromieMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PEHICHUH, HO IMpPHU 3TOM OBUIM JOMYIIEHbl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HOPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM AOMYyINEHBI HEOONbIINE HETOYHOCTH, KOTOpHIE IOJICE
yKa3aHUsl 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yJaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT INPUMEHATh IOJyYEHHBbIE 3HAHMS Ha NPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIA, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTENIbHOCTH B U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuajbl, onpeaeasionie NPpoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHMM YCTHOTO 3K3aMeHa oOydarolieMmycsi mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIETy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMHMYECKHX 4acoB. Bo BpeMs mpoBeaeHus dk3aMeHa 00yqaronecs: MOTYT MOJIb30BaThCs TOIBKO
MPOrpaMMOi TUCLUTLTUHBI.



MOCKOBCKUN ®UBNKO-TEXHUYECKUIT NTHCTUTYT

(rocyrapcTBEeHHBIH YHUBEPCHUTET)

KA®E/IPA BBLICHIENT MATEMATUKH

SK3AMEHAIIMOHHBLIN BUJIET Ne
Hucunnnmna: KPATHBIE MHTEIPAJIBI 1 TEOPUS MOJIs

1. DkerpemyMbl DYHKIUAE MHOTHX IIepEeMEHHBIX: HeOOXOIUMbIe YCJIOBHS JJOKAILHOIO SKCTPe-
MyMa, JIOCTATOYHbIE YCJIOBUS JIOKAJIBHOTO SKCTPEMYMA.

2. Boraucomts unrerpan [[[(z+y)dedydz, rae obaacrs G orpanuyena miockocrsamu @ = 0,
G
y=0,2=0z+y=1 z=x+y.

3. Ilyctn menpepsiBuo auddepeniupyemoe mosie F yrnoiaerBopser ycaousm divF = 0 u
rotF' = 0 B R3. Jlokazarh, uro nosie F moTeHnuabHO U ero moreHnuas U dapideTcs
_ 0 9, 9
pemennem ypasuenus Jlannaca AU =0, e A = 5 + 57 T 52

MOCKOBCKUN ®UBNKO-TEXHUYECKUIT NTHCTUTYT

(rocyjapcrBeHHBIN yHUBEPCUTET)

KA®E/IPA BBLICHIENT MATEMATUKH

SK3AMEHAIITMOHHEBIV BUJIET Ne
Jucmunmaa: KPATHBIE MHTET'PAJIBL 1 TEOPUS I10JIs]

1. @opmyna I'puna.
2. Uccaenosars Ha 3KCTpeMyM B obaactu x> 0 dyHxmmio u = ¥ npu yeaosun x2 + 1% = 2.

3. Haiitn miomaas gactu cdepnl 22 + y? + 22 = 4, ynosaersopsiomeit yeaosuio x2 +y? > 1.



«COI'JTACOBAHO»
[TpopexTop 1o yuebHoit paboTe M TOBY30BCKOM TOJATOTOBKE
A. A. BopoHos
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bajibHO-peiiTUHIOBAas CHCTEMA OLICHKU 3HAHUH CTYJACHTOB
Juctunnuaa: KpaTHble HHTerpaJibl M Teopus moJsi, 2 Kype, 3 ceMecTp, IK3aMeH

Kadenpa Beiciieit MaTeMaTHKH

Buael 3ausatuii CymmMma 6aioB
1.KonTponpHast padora Ne | mo 1 3aganuio 0-9
2.KontponpHas pabora Ne 2 mo 2 3agaHuio 0-9
3. 3aganue No 1 (TeTpajp U e¢ 3aluTa) 0-3
4 3amanne Ne 2 (TeTpalp 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
CUCTEMBI.

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

PernamenT npuHATHS AOMAIIHHUX 33aJaHUA W IPOBEACHUS DK3aMe€Ha OIpPEHeNseTCs
«TonmokeHNEM O TEKYIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOHN aTTECTAllUU CTYIEHTOB
Ha Kadeape BbICIIed MaTeMaTUKI.

3aB. kadeapoii I'.E. BanoB




