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 TUCHHILJIMHE: KparHble unTErpass U TeOpus Mois
110 HANPABJICHUIO: [Ipuknannas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: HcKyccTBEHHBIH MHTEIIEKT U OONbIINE TaHHbIE

CereBoe oOyueHne
kadenpa 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.

CamocrostensHas padorta: 54 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 144, Bcero 3au. en.: 4
[IporpamMmy cocraBunu:

A.1O. IlerpoBuy, kanj. (pu3.-Mar. HayK, JOLEHT
0O.B. becos, a-p ¢us.-mar. Hayk, mpodeccop
b.U. Tony6oB, n-p ¢hu3.-Mat. Hayk, mpodeccop
P.H. Kapaces, a-p ¢pusz.-mar. HayK, JOLEHT
B.2K. CaxbaeB, n-p ¢pu3z.-mar. HayK, JOLEHT

[Iporpamma obcysxnena Ha 3acenanuu Kadeapsl Boiciued maremaTuku 17.11.2021



AHHOTANMA

B kypce u3yuarorcst HesiBHbIC (yHKIMH, SKCTPEMYMbl MHOTHX II€PEMEHHbBIX, MHOTOMEPHOE UHTETPUPOBAHHUE.
[TpuBoasTCS HEOOXOMMBIE CBEACHUS 110 KPUBBIM U MOBEPXHOCTSIM B R™3, ompenenstoTcst KpuBOJIHMHEHHbIE 1
NOBEPXHOCTHBIE HHTErpasibl. JlatoTcs JoKa3aTeabCcTBa HHTErpalbHBIX TeopeM [ puHa, [aycca-Octporpanckoro
n CTOKCca 0 CBA3SX MEXKIY Pa3IMYHBIMH TUIIAMU HHTETPaoB. KpaTko paccMaTpuBarOTCsi OCHOBHBIC OIIEPAIHH
MaTeMaTH4eckod Teopuu Toisl (B T.4. U QopMabHbIe MpeoOpa3oBaHus ¢ OmeparopoM Habnia), M3ydaroTcs
YCIIOBUS MIOTEHIIMAIBHOCTH M COJICHOUAAIBHOCTH BEKTOPHBIX TOJICH.

1. leau u 3apauun

eap AUCUMNIMHBI

):[aJ'IBHeﬁIHee O3HAKOMJICHHUC CTYACHTOB C MCTOAAMU MATCMATUYCCKOI'O0 aHaJIn3a, (l)OpMI/IpOBaHI/Ie Y HUX
J0Ka3aTCJIbHOIO U JIOTUYCCKOI'O MBIIIJICHUSI.

3agauu AU CHUILIHHBI

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

¢ IIOATrOTOBKa cnymaTeJIei/'I K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCIHUIIINH,

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

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 Tlpumensier 0a30Bble TIOHSTHUS, OCHOBHYIO
TEPMUHOJIOTMIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |

OIIK-1 Ciocooen MIPUMEHSTh KOHIIENIIMA B 0OJaCTH MaTEMAaTHYECKHMX M €CTECTBEHHBIX
(dyHIaMeHTaNbHbBIC 3HAHWUS, TIOJTyYCHHBIC B HayK

o0acTu MaTeMaTUIeCKUX U (WIIH) OIIK-1.2 OcymecTBiaser TEPBUYHBIA COOp W aHANIH3
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B MaTtepuaina, MHTepPIPEeTHPYeT pa3iuYHble MaTeMaTH4ecKue
npo¢ecCHOHANBHON e TeNbHOCTH O00BEKTHI

OIIK-1.3 Hcnomp3yeT MNpakTUYECKUH OMBIT pPEHIeHUs
CTaHJAPTHBIX MAaTEeMaTHUECKUX 3a/1a4

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOXYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATh:
-TeopeMy O HesIBHOW (DYyHKUHU;
-omnpesieNieHus] 3KCTpeMyMa (QYHKIUHM MHOTHX MEPEeMEHHBIX M YCIOBHOTO JKCTpeMyMa (QyHKIMH
MHOTHX MEPEMEHHBIX IPH HAJUYUHU CBSI3€H, HEOOXOAWMBIE W JOCTaTOYHBIC YCJIOBUS B 3ajadax
HaXO0X/IeHUs1 0€3yCIIOBHOTO, a TAKXKE YCIOBHOTO IKCTPEMyMa P HATTMYUH CBS3CH;
-OmnpezesiecHHe KpaTHOTO WHTerpajia Pumana, KpUTepHili HHTErpHUpyeMOCTH (YHKLHH, I0CTaTOYHOE
YCIIOBHE HWHTETPUPYEMOCTH (YHKIINW, CBOWCTBA WHTETPUPYEMBIX (QYHKIUI, TEOpeMy O CBEICHUH
KpPaTHOTO MHTErpaja K MOBTOPHOMY, (PM3NYECKUE IPUIIOKECHUS UHTErpasa;
-ocHOBHbBIE (DakThl M (opmynbl Teopun nons (popmynsl [puna, Ocrtporpajackoro-Iaycca, Crokca),
($u3ndyecKuil cMbICT POPMYI TEOPUH TIOJIS.

YMETh!



-MCCJIE0BATh HAa AKCTPEMYM (PYHKIIUM MHOTHX MEPEMEHHBIX;
-pelIaTh 3a/1a41 Ha YCJIOBHBIM AKCTPEMYM METOAOM MHOXuUTenel Jlarpanxka;
-BBIYHCIISITH HHTETPal OT PYHKIUN MHOTHX NIEPEMEHHBIX 110 MHOXECTBY;
-yMETh pelaTh NPUKJIAAHbIE GU3MUECKUE 3aa41: BBIYUCIIATH MAacCy Tela, MOMEHThI HHEPIHH, 00BEMBI
U T.II.
-IPUMEHSTH (OPMYIIBI TEOPHUHU TIOJIS JUIS PELICHUS] MAaTEeMaTHYECKUX 3a/1a4: BBIYMCIIEHHE UHTErpalioB,
HaXOXJIEHHUE Iiouaei 1 00bEMOB TeJl, IIIOIIACH TOBEPXHOCTEH;
-IPUMEHSTH (POPMYIIBI TEOPUH MO AT pelIeHus (PU3NYecKnX 3a/ad: MPOBepKa MOTEHIUAIBHOCTH U
COJICHOMAJIBHOCTH TI0JIs, HAXOXKICHNUE PaOOThI OIS TP JABMXKEHUH MaTepHAIbHOM TOUKH U T.IL.;
-yMeTb NIPOBOANUTH BBIYMCIICHHS C OTIEPaTOpPOM Halba.

BJIaJIETh:

Jlornueckum MBIIIJICHUEM, METOJaMH 10Ka3aTCJIbCTB MaTCMaTH4YCCKUX YTBep)I(I[eHI/II\/'I.

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

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

4. Conep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 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 paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Teopema 0 HesBHOH (pyHKIHH. 4 4 6
2 besycnoBubii 3xcTpemyMm. Heobxonmmblie 4 4 3
U 1I0CTaTOYHbIE YCIOBUSI.
VYCnoBHBIN AKCTpEeMyM (QYHKIIUH MHOTHX
3 MEPEeMEHHBIX IPH  HAJIMYUM  CBA3H: 4 4 ]
UCCIIEOBAaHUE MPU MOMOIIM (YHKIUH
Jlarpanxa.
4 KpatHslii mHTETpaN 1 ero CBOWCTRA. 5 5 8
5 KpuBonunueiineie unterpansl. dopmyna 3 3 3
I'puna.
6 [ToeepxHoCTH. IToBepxHOCTHBIE 5 5 ]
HUHTETPAJIBL.
7 Teopus OIS (bopmyIsl 5 5 3
Octporpanackoro-I'aycca u Ctokca.
Nroro yacos 30 30 54
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 144 ygac., 4 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. Teopema o HesiBHOW (DyHKIIHH.

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




2. bezycnoBHbIi 3kcTpemyM. HeoOXoauMble U TOCTAaTOYHBIE YCIOBUSL.
OKcTpeMyMbl (PyHKIMIT MHOTHX NTEPEMEHHBIX: HEOOXOJMMOE yCIOBUE, JOCTATOYHOE YCIOBHSL.

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

HeoOxonnMeie u 10CTaTOYHbBIE YCIOBHSL.
4. KparHsblil HHTETpaj U €ro CBOMCTBA.

Kparupiii unterpan Pumana. Cymmbl Pumana u cymwmsl lapOy. Kpurtepum wunTerpupyemocTH.
HuterpupyemMocTs (DyHKIMH, HEMPEPHIBHON Ha M3MepuMoM komnakre. CBOICTBa MHTErpUPYEMBIX
(YHKUMA: JTHHEHHOCTh MHTErpajia, aAJUTHBHOCTh HHTErpaja MO MHOXECTBaM, MHTEPHUPOBaHHE
HEPaBEHCTB, TEOPEMbI O CPEIIHEM, HENPEPHIBHOCTh MHTerpana. CBeleHUEe KpaTHOro MHTerpaja K
MTOBTOPHOMY.

l'eomeTrpuueckuii CMBICT MOAYNISE M 3HaKa SKOOMAaHa OTOOpPaKEHUS NIBYMEPHBIX HPOCTPAHCTB.
Teopema 0 3aMeHe IEPEMEHHBIX B KPATHOM MHTErpasie (J0Ka3aTelbCTBO Al IBYMEPHOTO Clydas).

5. KpuBonuneiinbsie unrerpainsl. @opmyna ['puna.

@®opmyna I'puna. IloTeHUHMAIBHBIE BEKTOPHBIE MOJS HA IUIOCKOCTH. YCIOBUE HE3aBUCUMOCTHU
KPVBOJIMHEHHOTO MHTErpajla BTOPOrO pOAa OT ITyTH UHTETPUPOBAHMSL.

6. IloBepxHoCTH. [I0BEpXHOCTHBIE HHTETPAJIBI.

IIpocras tmagkas moBepxHOcTb. [loBepXHOCTHBIM wWHTerpan mnepsoro pona. HesaBucumocTsb
BBIpaKCHUS MHTETpaia yepe3 napaMeTpH3aluio MOBEPXHOCTH OT JOIYCTUMON 3aMEHbI TapaMeTPOB.
[Inomane nmoBepxHocTH. OpreHTaUMs TPOCTON Iankoid moBepxHOcTU. [I0BEpXHOCTHBIA MHTETpal
BTOPOTO POJia, BEIPAKEHHE Yepe3 MapaMeTpu3alfio MoBepXHOCTH. KycouHo-TiIaikue MOBEpXHOCTH,
WX OpUEHTALNS U HHTErPAJIbl 10 HUM.

7. Teopus monst: popmynel Octporpajackoro-Iaycca u Ctokca.

®opmyna ['aycca-Octporpanckoro. JuBepreHuns BEKTOPHOTO TOJIs, €€ HE3aBUCUMOCTh OT BBIOOpa
IPSIMOYT'OJIbHOW CHCTEMBl KOOPIMHAT M TIeoMeTpuueckuil cmbicil. CojieHOUMAAIbHbIE BEKTOPHBIE
nosisi. CBsi3b COJCHOMIAIBHOCTH C OOpAaILleHUEM B Pyjib JUBEpreHUnH moiis. [loHsATHe 0 BEKTOpHOM
[IOTEHIHAJIE.

dopmyna Crokca. PoTop BEKTOpPHOTO 1MOJIsI, €T0 HE3aBUCHUMOCTh OT BHIOOPA MPSIMOYTOJILHOW CUCTEMBI
KOOPJMHAT U T€OMETPUUECKUI cMBICI. IloTeHIInaabHbIE BEKTOPHBIE MOJIA. YCIOBHUS HE3aBUCUMOCTH
KPHBOJIIMHEHHOTO MHTErpaja OT MyTH MHTerpupoBaHus. CBs3b MOTEHIMAIBHOCTH C OOpaIleHHEM B
HYJb pOTOpA MOJIA.

Bexrop «Habma» u neiictBus ¢ HUM. OCHOBHBIE COOTHOILICHHS COAEPIKALIME BEKTOP «HaOmay.
Jlannacuad ¥ rpaJueHT 10 BEKTOPY AJIs CKAJSIPHOIO U BEKTOPHOIO OJIS.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYleCTBJIEeHHS 00pa30BaTEJILHOTO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

WBanos ; M-Bo oOpazoBanus Poc. ®eneparun, 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 matematiueckoro ananusa [Tekcr] : yaeOHuk juist By3oB / JI. JI. Kyapsisues .— 3-e
u31., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : IuddeperunansHoe 1 HHTErpaIbHOE
WCYUCIIeHUsT GYHKIIUI MHOTHX MepeMeHHbIX. ['apMonnueckuit ananus. - 2002. - 424 c.

4. Kypc maremarnyeckoro ananmza [Tekct] : yue6. mocobue amns By3oB / A. M. Tep-Kpukopos, M. 1.
[Ta0yaun .— 5-¢ u3g. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 672 c.

5. COopHuK 3a/1a4 10 MareMarndeckomy ananusy [Tekct] : B 3 4. Y. 3 : @yHKIIMN HECKOJIBKHX
nepeMeHHbIX : yueb. nocobue ans By30B / JI. 1. Kynpsasues [u ap.] ; mox pen JI. 1. Kynpsisuesa .— M.
: Hayka : ®usmarnuT, 1995 .— 496 c.

6. Jleknnu o MaremaruveckoMy anaiu3y [Tekcr] : yueOHuK st By30B / O. B. becoB .— M. :
®usmariut, 2014 .— 480 c.

7. Jlekuuu o maremaruveckomy ananu3y [Tekcr] : B 3 4. U. 3 : yue6. mocobue aist By30B. KpaTHbie
uHTerpaisl. 'apmonnyeckuit ananmus / A. 1O. [lerpoBud ; M-Bo oOpa3zoBanus u Hayku, Mock.
¢wu3.-texH. uH-T (roc. yH-T) .— M. : MOTU, 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-BoM 00pa3zoBaHus
CCCP. T. 2 / C. M. Huxkonbckuii .— 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 [Teker] : B2 T. T. 2 : yue0. mocoOue st By3oB /1. M.
duxTteHronpl .— 5-e u3A., crepeotun. — M. : Hayka, 1968 .— 463 c.

®uxtenronsl, I. M.

Kypc nuddepennuansroro u unterpansHoro ucuucnenus [Texct]. B 3 T. T. 2 : yueOuuxk ams By3os / I
M. ®@uxrenronbir .— 13-e u3n., crepeorur. — CII6. : Jlanb, 2019 .— 800 c. : min. — (Knaccuueckas
y4yeOHas TuTeparypa 1mo marematuke). - And. ykas.: c. 795-800. - 100 sk3. - ISBN
978-5-8114-3994-2(B nep.) .

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/1195/7page=0 — snekrponnas Oubmmoreka dOusrexa, pasaen «AHaIN3.
Y4eOHUKH 110 IIEMEHTAPHOMY aHAJIH3Y».

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

3. http://mathnet.ru — oOmmepoccuiickuii MaTeMaTUIECKHiA TOPTAll.

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

5. http://benran.ru —6ubnMOTEKA MO €CTEeCTBEHHBIM HaykaMm Pocculickoii akajJieMuu HayK.

6. http://www.i-exam.ru — enuHbIiA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpasoBaHusl.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neximoHHbBIX 3aHATHAX UCTIONB3YIOTCS MYJIBTUMEIUIHBIC TEXHOIOTHH, BKITIOYAs IEMOHCTPAIIUAIO
MpEe3EHTAlNN.

B mporecce caMocTosTEnEHON padoThl 00YJaIONIUXCS BO3MOYKHO UCIIOJIb30BaHKUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCcs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [MpuknanHas MmaremMaTHKa 1 HHPOpPMATHKA
npo¢uIb NOArOTOBKH: HckyccTBeHHBI HHTEIUIEKT U OOJIbIINE JaHHBIE
CereBoe o0yueHue
Kadeapa BbICIICH MaTeMaTHKH
Kypc: 2
KBaJIH(UKALUS: OakanaBp

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

PaspaGorunkm:

A.1O. IlerpoBuy, kaHj. Qu3.-Mar. HayK, JOLUEHT
O.B. Becos, a-p ¢us.-mar. Hayk, mpodeccop
B.U. Tony6oB, n-p ¢pusz.-mar. Hayk, npodeccop
P.H. Kapaces, a1-p ¢u3z.-mar. Hayk, JOLEHT

B. XK. CakbaeB, n-p ¢pu3.-mMart. HayK, JOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 TIlpumensier 0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |

OIIK-1 Cioco0en MIPUMEHSTh KOHIIENIIMA B 0OJaCTH MaTEMAaTHYECKHMX U €CTECTBEHHBIX
(dyHIaMeHTaNbHbBIC 3HAHNUS, IOJTyYCHHBIC B HayK

o0acTu MaTeMaTUIeCKUX ¥ (MM ) OIIK-1.2 OcymecTBiaser TEPBUYHBIA COOp W aHAIH3
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B Martepuaina, MHTePIPEeTHPYeT pa3IUYHble MaTeMaTH4YecKue
npo¢ecCHOHANBHON e TeNbHOCTH O00BEKTHI

OIIK-1.3 Hcnomnp3yeT MNpakTUYECKUH OMBIT pPEHIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydenus qucUIuIiHbl « KpaTHbIe MHTETpaTbl ¥ TEOPHS TIOJISD» O0YUAIOIIHIICS TOJKEH:

3HATh:
-TeopeMy O HesIBHOW (DyHKLHU;
-OmpenesieHnss dKCTpeMyMa (YHKIUMM MHOTHX II€PEeMEHHBIX U YCJIOBHOIO SKCTpeMyMa (yHKIUH
MHOTHX MEPEMEHHBIX IPH HAJWMYUU CBSI3€H, HEOOXOAWMBIE W JOCTaTOYHBIC YCJIOBUS B 3ajadax
HaXOXKICHUS 0e3yCIIOBHOTO, a TAK)KE YCIOBHOTO 3KCTPEMyMa IPU HAJIMYHHU CBSI3€H;
-OmnpezesieHue KpaTHOTO WHTerpajia Pumana, KpUTEpHil HHTErpHUpyeMOCTH (YHKLHH, IO0CTaTOYHOE
yCIIOBHE HMHTETPUPYEMOCTH (DYHKIMH, CBOWCTBA MHTETPUPYEMBIX (QYHKIHH, TEOpEeMy O CBEIECHHH
KpPaTHOTO MHTErpaja K MOBTOPHOMY, (PM3NUYECKUE IPUIIOKECHUS HHTErpasa;
-ocHOBHbBIE (hakThl M (opmynbl Teopun Tons (popmynsl [puna, Ocrtporpajackoro-Iaycca, Crokca),
($u3nIecKuil cMbICT POPMYI TEOPUH TIOJIS.

yMeTh:
-HCCIIEI0BATh HA SKCTPEMyM (DYHKIIMH MHOTHX [IEPEMEHHBIX;
-peliaTh 3a/1a4M Ha yCIOBHBIN SKCTPEMYM METOAOM MHOXHUTeNel Jlarpanxa;
-BBIUUCIIATH HHTETPaJl OT (PyHKIIMU MHOTHX ITEPEMEHHBIX 110 MHOXKECTBY;
-YMETb pelarh NpUKIaAHble (PU3nUecKre 3a4a41: BEIYUCIATh Maccy Tela, MOMEHTBI HHEPIIMH, OObEMBI
U T.I
-IIPUMEHATH (OPMYJIBI TEOPUH TIOJIS AJISl PEIICHUs] MaTeMaTHYeCKUX 3aa4: BHIYHCICHNE MHTErPaIoB,
HaXOXJICHUE TJIomIaiell u 00bEMOB Tel, IIIOMIA/ICH TOBEPXHOCTEH;
-IIPUMEHATH (OPMYJIBI TEOPHU TOJS AJIsl pEHICHUs] (PU3NUECKHUX 3a/1a4u: MPOBEpPKa MOTEHIUAIBHOCTH U
COJICHOMIAJIbHOCTH T10JI51, HAaXOXKJIEeHNE paOoThI OIS IPH JBMKEHUH MaTepUaIbHONW TOUKH U T.I1.;
-YMETb MIPOBOJUTH BBIUMCIICHUS C OIIEpaTopoM Haba.

BJa/IeTh:
Jlornueckum MBIIIICHHEM, METOJAMH JJOKA3aTEIbCTB MATEMaTHYECKUX YTBEPKICHUN.
HaBplkaMy BBIUMCJIEHUS MHTErpajloB M HaBbIKAMM IIPUMEHEHUS TEOpEM TEOpUUM IOl B
MaTeMaTHYeCKuX U PU3NIECKUX TPUITOKEHHSIX.
YMeHreM NoIb30BaThCsl HEOOXOAUMOM JTUTEPaTyPOH JIJIsl pElIeHuUs 3a/1a.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoit cuctembl (BPC) onenku
3HaHUK 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAalIHUX 33laHUH M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeH YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHHH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jnsg cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pELICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENojaBaTelsl W HalHucaTh KOHTPOJIBHYIO padoTy 1o
3a/laHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HaHWE TOHATHN M YTBEPKIECHHUM IO TEMaM CIaBaeMOIo 3alaHus
U YMEHMIO pelliaTh 3a/lauu.



Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl IOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIYMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Teopema o HesiBHOW (PYHKIMH, 3aJlaHHOW OJHUM ypaBHEHHEM. TeopeMa O HESBHBIX (YHKIUSX,
3a/laHHBIX CUCTEMOW ypaBHEHHUH.

2. HeoGxonuMmble ycoBHS JTOKAIBHOTO SKCTPEMYMA, IOCTATOYHbIE YCIOBHS JIOKAJILHOTO SKCTPEMYyMa.
3. YenoBHbIM 3kcTpeMyM. Metoz Jlarpanska HaXOXXIEHHUS TOYEK YCIOBHOTO 3KCTpeMyMa: He0OXOAUMBIE
YCIIOBUS, JOCTATOYHBIE YCIIOBHUS.

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

5. Mepa rpaduka GyHKINN MHOTHX NIEPEMEHHBIX, MEpa MoArpaduKa HEOTPULATEIbHONW (QYHKLINH.

6. CpoiicTBa HMHTErpHUpyeMbIX (YHKIHMI: JIMHEHHOCTh HMHTErpaia, aJJUTHBHOCTb HWHTErpaja IIo
MHO€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 M TeopemMa O 3aMEHE MEPEMEHHBIX B KPaTHOM MHTErpalieé Ipu MPOCTOM

oToOpaskeHnH; 0e3 T0Ka3aTeIbCcTBAa: TeOpeMa O pacIIeIUIeHHMH oToOpakeHus. [eomeTprudeckuii cMbICT
MOy SIKOOMaHa 1 3HaKa SIKoOMaHa 0TOOpaKEHHS B JIBYMEPHOM CiIydae.

10. TeopeMa o 3amMeHe MEpEMEHHBIX B KPaTHOM HHTETpAJIE.

11. ®opmyna I'puna.

12. IloTeHnManbHBIE BEKTOPHBIC MOJISA. YCIOBHS HE3aBUCUMOCTH KPHUBOJIMHEHHOTO MHTETpalia BTOPOro
poza OoT IIyTH UHTEIPUPOBAHMUS.

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

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

15. ®opmyna 'aycca-OcTporpaackoro.

16. T'eomeTpuueckoe onpeaeneHue AuBepreHuun. ConeHonAaNbHbIe BEKTOPHBIE OIS

17. ®opmyna Crokca.

18. T'eomerpuueckoe ompeneneHue BUXps. CBA3b NOTEHIMAIHLHOCTH U OE3BHUXPEBOCTH BEKTOPHOIO
IOJIA.

19. Annpokcumarusi KpUBOJUHEIHOTO HHTETPaia BTOPOTO poJa HHTETPAJIOM 110 BIUCAHHOM JIOMaHOM.

[Mpumepsl 6useros B datine: [Ipumepst ouneros.pdf

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIAETCS O0Oy4aroOmIieMycsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «om4HO (9)» BhICTaBIAETCA OOYy4YalOIIEMYCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 00OCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyINEHBI HEOONbIINE HETOYHOCTH, KOTOpHIE IIOJICE
yKa3aHUs 3K3aMEeHATOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a/1a4;



OLIEHKa «X0poIIO (6)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3J1araeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJbIIMe OIMOKH B OTBETE U (WJIN) MIPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIPpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MOoKaszaBlIeMy (parMeHTapHbI,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUYHble (OPMYIMPOBKM O0a30BBIX MOHITUH, HAPYLICHUS
JIOTMYECKOM TOCIIEA0BATEILHOCTH B U3JI0KEHUH ITPOrPAMMHOT0 MaTepuaa, €Cu pU 3TOM OH BJIaJeeT
OCHOBHBIMH pa3fesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
HMPUMEHSATH NOIYYECHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BbICTABIsAETCS OOy4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKOW MOCIIEOBAaTEeIbHOCTH B M3JIOKEHUM IPOrPaMMHOTO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pasfieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJy4YCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydyaroleMycCs, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEILIEHUH TUTIOBBIX IPAKTUYECKUX 3a7ad;

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydaroUeMycsi, MOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHUM yCTHOTO 3K3aMeHa 0O0ydarolieMycsl MpeaocTaBisieTcss | acTpOHOMHUYECKHH 4ac Ha
noarotoBky. Ompoc oOyuaromierocst mo OWJIETYy Ha YCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh IBYX
ACTPOHOMHMYECKHX 4acoB. Bo BpeMs mpoBeaeHus 3x3aMeHa 00yJaronmecs MOTYT MOJIb30BaThCs TOIBKO
[IPOrpaMMOM TUCLUILIUHBI.



«COT'JIACOBAHO»
[TpopexTop mo yuebHO# paboTre
A. A. BopoHos
« » 2021

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




SK3AMEHAIIMOHHBLIN BUJIET Ne
Hucunnnmna: KPATHBIE MHTEIPAJIBI 1 TEOPUS MOJIs

1. DkerpemyMbl GYHKIUE MHOTHX IIePEeMEHHBIX: HEOOXOIUMBbIe YCJIOBHS JJOKAJIBHOIO SKCTPe-
MyMa, JIOCTATOYHbIE YCJIOBUS JIOKAJBHOTO IKCTPEMYMA.

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

3. Ilyctn menpepsiBHo auddepeniupyemoe mojie F ynoiaerBopser yciaousm divF = 0 u
rotF' = 0 B R3. Jlokazarh, uro nose F moTeHnua bHO M ero IoreHnuas U dapideTcs
_ 0 9, 9
pemennem ypasuenns Jlannaca AU =0, e A = 5 + 57 T 52

SK3AMEHAIIMOHHBIN BUJIET Ne
,Z[MCHI/IHJH/IHa: KPATHBIE UHTEI'PAJIBI 1 TEOPUS I1OJIS

1. ®opwmyaa ['puna.
2. Uccaenobarh Ha sKeTpeMyM B obaacta = > 0 GpyHKIuIO u = % upu yeaosun 2 +y* = 2.

3. Haiitu miomans actu cdepnl 22 +y* + 22 = 4, yuosiersopsiomeii ycaoputo x2 + 4% > 1.



