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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Wurerpan JleGera u Teopus noius
110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
Npo(puIb NOATOTOBKH: Maremarndeckoe MOIEIUPOBAHUE U KOMIIBIOTEPHBIE TEXHOIOTHU

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2
KBaJIMpUKALS: GakanaBp

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

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
JeKnuu: 45 gac.
ceMuHapsl: 45 vac.
nabopatopusle 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e1.: 5

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: H.A. I'yces, kana. ¢pu3.-mar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanun kKadenpsl Beiciiel maremaruku 11.04.2023



AHHOTANMA

B kypce u3ydaroTcs cuCTeMbl MOAMHOXKECTB, Mepa W HHTerpan Jlebera, MHOrOMEpPHOE HHTETPHPOBAHHUE.
Obcyxnaercs hopMmyna 3aMeHbI IEPEMEHHON B KpaTHOM MHTerpaje. [IpuBoastcs HeoOXoauMble CBEACHHS 110
KpUBBIM U IIOBEPXHOCTAM B R"3, ompezensrorcss KpUBOJIMHEHHbBIE U ITOBEPXHOCTHBIE MHTErpaisl. [latroTcs
JIOKa3aTesIbCTBA MHTErpalbHBIX Teopem Ipuna, I['aycca-Octporpaackoro m CTokca O CBA3SIX MEXKAY
pa3IMuYHBIMU TUIIAMHM UHTErpaioB. KpaTko paccMarpuBaroTCs OCHOBHBIE OIEpAllIM MaTeMaTHUYECKON TEOpUU
nons (B T.4. ¥ popMajbHbIE IPeoOpa30BaHus C ONEPaTOPOM HalJla), U3y4aloTCsl yCIOBUS MOTEHIIUAIBHOCTH U
COJICHOMIaJIbHOCTH BEKTOPHBIX I1OJIEH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- JJaTbHEHIIee O3HAKOMJICHHE CTYIEHTOB ¢ METOAAMH MaTeMaTH4ecKoro aHaimsa, (popmupoBaHHE Y
HUX JIOKa3aTeIbHOTO U JIOTHYECKOTO MBIIIIICHUS.

33]13‘[1/[ JAUCHUIIINHBI

- (opMupoBaHue y 00yUarOUIMXCsl TEOPETHUECKUX 3HAHUN M IPAKTHUECKUX HABBIKOB B 337a4aX TEOPUHU
MepbI U UHTErpajia, BEKTOPHOM aHAJIU3€ U TEOPHUHU I10JIS;

- IIOATOTOBKaA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MAaTEMAaTUYCCKUX JUCIUITIINH,

- MpuoOpeTeHNEe HABHIKOB B MPUMEHEHMH METOJO0B MaTeMaTHYEeCKOro aHajau3a B (pu3mke M Ipyrux
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Y IMPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- cUTMa-aNreOpbl, KOJbIa, TOIYKOJIbIIA U IPYTHE CUCTEMBI TTOJIMHOXKECTB;
- Mepy u unTerpan Jlebera, uamepumseie GyHKLNHU, UX CBOHCTBA;
- pasHbIe BUJIBI CXOMUMOCTH U3MEPUMBIX (DYHKIHIA (TIOYTH BCIOAY, T10 MEPE, B CPEIAHEM);
- CBEJICHUHU KPaTHOTO MHTErpasa K HOBTOPHOMY, (PU3UUECKHE TPUIOKEHUSI HHTErpaa;
- ocHoBHBIe (akTel ¥ popmyibl Teopun nois (popmynsl [puna, Octporpanackoro-I'aycca, Crokca),
($u3nyecKuii cMbICT POPMYI TEOPUH TIOJIS.
YMETh!



- HaXOIUTh MOPOXKAEHHBIE CUTMa-alreOpbl, TOIH30BATECS TEOPEMAMH O TPENCIHLHOM Iepexoie MO
3HAKOM MHTETpaja;
- BBIYUCJIATH UHTETPaj OT (YHKIIMA MHOTHX TIEPEMEHHBIX 1T0 MHOXXECTBY;
- IPUMEHSATH TEOPEMY O 3aMEHE MIEPEMEHHOM B KPaTHOM HMHTErpase;
- YMETh pemarh MPUKIAJHbIC (DU3MYECKUE 3a/Ja4d: BBIYHUCIATH MAacCy Tejia, MOMEHTHI WHEPIIUH,
00BEMEI H T.I1.
- IPUMEHSATH (POPMYITBI TEOPUH TIONSI JUIS PEIISHUS MaTeMaTHIECKUX 3aJ1ad: BBIYUCIICHUE MHTETPAJIOB,
HaXOXJICHUE TJIomIaiell u 00bEMOB Tel, IIIOMIA/EH TOBEPXHOCTEH;
- IPUMEHSTH (HOPMYJIBI TEOPHUH TIOJS [T PelIeHus PU3NISCKUX 3a]1ad; MPOBEPKa MOTCHIIUATLHOCTH U
COJICHOMIAJIbHOCTH TI0JIs, HAXOXKJCHHUE pa0OThI TIOJISI IIPY JIBUYKEHUHN MaTepUAIbHOM TOYKH U T.IL.;
- YMETh TPOBOJUTH BEIYUCIICHHS C OTIEpaTOPOM Haba.

BIAJCTh:
- JIOTUYECKUM MBIIIJICHUEM, METOIAMU 10KA3aTEIbCTB MAaTEMAaTUUECKUX YTBEPIKICHUIA;
- HaBBIKAMHM BBIYMCIICHUS HWHTETPAJIOB W HaBBIKAMH TPUMEHEHHS TEOpeM TEOpUH II0oNii B
MaTeMaTUYECKUX U PU3NICCKUX TPUITIOKCHHUSIX;
- YMCHHEM TI0JIb30BaThCs HEOOXOIMMOM JTUTEPATYPOH JIJIsl pEIICHUS 3a/1ad.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 CucreMbl IOAMHOXKECTB 2 2 10
2 Mepa Jlebera 6 6 11
3 Uzmepumebie QyHKIIH 2 2 10
4 Wnrerpan Jlebera 6 6 11
5 Pa3nble BUIBI CXOAUMOCTH 3 3 10
6 CBeneHne  KpaTHBIX  MHTETPaloB K 6 6 1
MOBTOPHBIM
7 3amMeHa  MEpeMEHHOW B  KpaTHOM 6 6 1
UHTerpase
8 KpurBonunelinpie UHTErpasbl 2 2 10
9 [ToeepxHoCTH. [ToBepxHOCTHBIE 6 6 10
MHTETpaJIbI
Teopus OIS (bopmyIsl
10 6 6 11
Octporpanckoro-I'aycca u Ctokca
Nroro yacos 45 45 105
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. Cuctembl NOAMHOXKECTB

[Tomykonb1ia, Konbla, anreOpel, CUrMa-aareOpsl U Ipyrue CUCTeMbl MOAMHOKeCTB. IlopokaéHHas
curma-anredpa. bopenesckas curma-anreopa.



2. Mepa Jlebera

Buemnsist mepa JleGera. UsmepumocTs MHOkecTB, npumep Buranu. CuéTHas aaguTHBHOCTD,
pETYISpHOCTh M JApyrue cBoicTBa Mepbl JleOera. ToHkue mokpeiThs, Teopema Butamu. Touku
IIJIOTHOCTH.

3. U3mepumsie GyHKINU

W3mepumocts ¢yHkimii mo JleGery. DnemeHTapHble ONEpanyd C W3MEPUMBIMU  (QYHKIHUAMHU.
3aMKHYTOCTh MHOXECTBa H3MEPHUMBIX (PYHKIUM OTHOCHUTEIBHO IOTOYEYHOW CXOOUMOCTH.
JlocTaTtouHbIe YCIOBHS U3MEPHUMOCTH KOMITO3HIINH (DyHKIHIL.

4. Nuterpan Jlebera

Onpenenenne u 0azoBbie cBoWicTBa nHTEerpana Jlebera. Teopema JleBu, nemma Pary, Teopema Jlebera
00 orpanmdyeHHoit cxomumoctu. IlpoctpanctBa L"p. Kpurepmii Jlebera wuHTErpupyeMocT 1o
Pumany. Touknu JleGera.

5. Pa3HbIe BUIIBI CXOIUMOCTH

CxoauMOoCTH TIOYTH BCIOMY, TTO Mepe U B cpeaHeM. Teopemsbl Pucca, Eroposa u Jly3una.

6. CBenleHHE KPATHBIX HHTETPAJIOB K TTIOBTOPHEIM

Teopema ®younu, npuanum Kapansepu. ['eomeTprueckue mpuioKeHnst KpaTHOTO WHTETpaa.
7. 3ameHa repeMeHHOM B KpaTHOM WHTETpaie

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

8. KpuBonuHeitHble HHTETpaIbl

@®opmynia I'puna. IloTeHUHMAIBHBIE BEKTOPHBIE MOJS Ha IUIOCKOCTH. YCIOBUE HE3aBUCUMOCTHU
KPVBOJIMHEHHOTO MHTErpajla BTOPOrO pOAAA OT ITyTH MHTETPUPOBAHMSL.

9. IloBepxHocTH. [I0BEpXHOCTHBIE HHTETPATIBI

IIpocras tmagkas moBepxHOcTh. [loBepXHOCTHBIM wWHTerpan mnepsoro pona. HesaBucumocTsb
BBIp@KCHUS MHTErpalia yepe3 napaMeTpH3aLuio MOBEPXHOCTH OT JOIyCTUMON 3aMEHbI IapaMeTPOB.
[Inomane nmoBepxuocTH. OpreHTaUMs TPOCTON Iankoid moBepxHOcTU. [IOBEpXHOCTHBIA MHTETpal
BTOPOTO POJia, BEIPAKEHHE Yepe3 MapaMeTpu3alfio MoBepXHOCTH. KycouHo-TiIaikue MOBEpXHOCTH,
WX OpUEHTALNS U HHTErPAJIbI 10 HUM.

10. Teopus momnst: popmynsl Octporpajackoro-I'aycca u Ctokca

®opmyna ['aycca-Octporpanckoro. JuBepreHuns BEKTOPHOTO TOJIs, €€ HE3aBUCUMOCTh OT BBIOOpa
IPSIMOYT'OJIbHOW CHCTEMBbI KOOPIMHAT M TreoMeTpuueckuil cmbicil. CojieHOMAAIbHbIE BEKTOPHBIE
nossi. CBsi3b COJCHOMIAIBHOCTH C OOpAaIlleHHEM B Pyjb JUBEpreHUnH moiis. [loHsaTHe 0 BEKTOpHOM
[IOTEHIHAJIE.

dopmyna Crokca. PoTop BEKTOpPHOTO MMOJIsI, €T0 HE3aBUCUMOCTh OT BHIOOPA MPSIMOYTOJILHOW CUCTEMBI
KOOPJMHAT U T€OMETPUUECKUI CMBICI. [loTeHIInaabHbIE BEKTOPHBIE MOJIA. YCIOBHUS HE3aBUCUMOCTH
KPHBOJIIMHEHHOTO MHTETpaja OT MyTH MHTErpupoBaHus. CBs3b MOTEHIMAIBHOCTH C OOpaIleHHEM B
HYJb pOTOpA MOJIA.

Bexrop «Habma» u pneiictBus ¢ HUM. OCHOBHBIE COOTHOILICHHS COAEPIKALIME BEKTOP «HaOmay.
JlanacuaH ¥ rpaJueHT 10 BEKTOPY AJIs CKAJISIPHOIO U BEKTOPHOIO OJIS.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS IOCKOH, MyJbTUMEINA TIPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Jleknuu 1o MaremMaruieckomy ananu3y [Tekcr] : B 2 4. : yue0. mocooue mist By3oB. U. 2 / I E.
WBanos ; M-Bo obpazoBanus Poc. ®eneparnun, 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 matematinueckoro ananusa [Tekcr] : yaeOHuK juist By3oB / JI. JI. KyapsiBues .— 3-e
u31., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : IuddepenunansHoe 1 HHTErpaIbHOE
MCcYUCIeHUs] GYHKIIUI MHOTHX MepeMeHHbIX. ['apMonnueckuit ananus. - 2002. - 424 c.

4. Kypc maremarnyeckoro ananmza [Tekct] : yue6. mocobue amns By3os / A. M. Tep-Kpukopos, M. 1.
[Tabyaus .— 5-¢ u3g. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 672 c.

5. CoopHuUK 3a/1a4 I0 MareMarndeckomy ananusy [Tekct] : B 3 4. U. 3 : @yHKIIMK HECKOJIBKHX
nepeMeHHbIX : yue0. mocobue mms By3oB / JI. 1. Kynpsues [u ap.] ; mox pen JI. 1. Kynpsisuesa .— M.
: Hayka : ®usmarnut, 1995 .— 496 c.

6. Jleknuu o MaremaruveckoMy anaiu3y [Tekcr] : yueOHuK st By30B / O. B. becoB .— M. :
®usmatiut, 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.-trexH. uH-T (roc. yH-T) .— M. : MOTU, 2013 .— 311 c.

8. Jlexiuu mo maremaruaeckomy ananuzy [Teker] : [B 3 u.]. U. 3 : yue6. mocobue nns By3os / I. H.
SAxoBneB .— 2-e u3., nepepad. u gorn. — M. : Guszmariaut, 2004 .— 312 c.

JomnonHutenbsHas auTeparypa

1. Kypc maremarnueckoro ananusa [Tekcr] : B 2 T. : y4eOHMK 1151 By30B : J1o11. M-BoM 00pa3oBaHus
CCCP. T. 1 / C. M. Hukonbckuii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 464 c.

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

3. Kypc nuddepennmansHoro u uarerpanbaoro ucuucienus [Tekcr]. B 3 T. T. 2, yaeOHuk 11 By30B
/T'. M. ®uxrenromnsil. CII16., Jlans, 2019

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

1. http://lib.mipt.ru/catalogue/1195/7page=0 — snekrponnas Oubmmoreka dOusrexa, pasaen «AHaIM3.
Y4eOHHUKH 110 IIEMEHTAPHOMY aHAJIH3Y».

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

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

4. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHueY.

5. http://benran.ru —6ubnMOTEKA MO €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajJieMUuH HayK.

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neximoHHbBIX 3aHATHAX UCTIONB3YIOTCS MYJIBTUMEIUIHBIC TEXHOIOTHH, BKITIOYAs IEMOHCTPAIIUIO
MpEe3EHTALUN.

B mporecce caMocTosTENEHON padoThl 00YJaIOIIUXCS BO3MOYXKHO UCIIOJIb30BAHUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.



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

[IpuBeneHs! B €3KeroHO pazpabaThiBaeMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: H.A. I'yces, kaun. ¢u3.-Mar. HayK, JOIICHT



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,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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 n3ydenus auciuiuinabl «aTerpan Jlebera u Teopust mosisy 00y4aroInuics TOJKeH:

3HATh:
- cUrMa-anreOpsl, KOJIbIIa, ITOYKOJIbIA M APYTHE CHCTEMbI TOAMHOXKECTB;
- Mepy u uHTerpan Jlebera, uamepumbie GYHKIINU, HX CBOHCTBA;
- pa3HbIe BUIbI CXOOUMOCTH U3MEPUMBIX (DYHKIMIA (IIOYTH BCIOAY, 110 MEPE, B CPEAHEM);
- CBEJICHUU KPAaTHOTO MHTETpaja K HOBTOPHOMY, (pr3ndecKkue MpHIoKEHHsI HHTErpaa;
- ocHoBHbIe (akTbl u popmyisl Teopun nois (popmynsl Ipuna, Octporpanckoro-lI'aycca, Crokca),
(u3nYecKuii cMbICT POPMYI TEOPUH TIOJIS.
yMeThb:

- HaXOIUTh TOPOXKAEHHBIE CUTMa-alreOpbl, TOIh30BATECSI TEOPEMAMH O MPENCIHLHOM IEepeXoie MO
3HAKOM MHTETpaja;
- BBIYUCJIATH UHTETPaj OT (YHKIIMH MHOTHX TIEPEMEHHBIX 10 MHOXXECTBY;
- IPUMEHSATH TEOPEMY O 3aMEHE MIEPEMEHHOM B KPaTHOM HWHTErpase;
- YMETh pemarh MPUKIAJHbIC (DU3UYECKUE 3a/Ja4d: BBIYHUCISATH MAacCy Tejia, MOMEHTHI WHEPIIUH,
00BEMEI H T.I1.
- IPUMEHSATH (POPMYITBI TEOPUU TIONSI JUIS PEIISHUS MaTeMaTHUECKUX 3aj1ad: BRIYUCIICHUE MHTETPAJIOB,
HaXOXJICHUE TJomIaelt 1 00bEMOB Ted, IIIOMIA/EH TOBEPXHOCTEH;
- IPUMEHSTHh (HOPMYJIBI TEOPHUH TIOJS [T PelIeHusT PU3NISCKUX 33]1ad; MPOBEPKa MOTCHIINMATLHOCTH U
COJICHOMJIAJIbHOCTH TI0JIs, HAXOXKJCHHUE pa0OThI TIOJISI TIPY JIBUYKEHUHN MaTepUAIbHOW TOYKH U T.IL.;
- YMETh TIPOBOJIUTH BEIYUCIICHHS C OTIEpaTOPOM Haba.

BJIA/IETh:
- JIOTUYECKUM MBIIIJICHUEM, METOIAMU 10KA3aTEIbCTB MAaTEMAaTUUECKUX YTBEPIKICHUIA;
- HaBBIKAMHM BBIYMCIICHUS MWHTETPAJIOB W HaBBIKAMH TPUMEHEHHUS TEOpeM TEOpUH IIoNii B
MaTeMaTUYECKUX U (PU3NICCKUX TPUITIOKCHHUSIX;
- YMCHHEM TI0JIb30BaThCs HEOOXOIMMOM JTUTEPATYPOH JIJIsl pEIICHUS 3a/1ad.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Texkymuii KOHTPOIb OCYIIECTBISIETCS Ha OCHOBe OamnpHO-peliTuHroBoit cuctembl (BPC) onenku
3HaHWK 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBHUHM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeH YCIeBaeMOCTH BHOCSTCS MPENOAABATEISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISCTCA B TEUEHHH Yy4eOHOTo cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.




Jns cmaum 3agaHus CTYyAEHT 00s3aH INPEeJOCTaBUTh pELICHHE 3aJadd JOMAIIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTh Ha BOMPOCHI MPENOAaBaTelNsi M HaNWCaThb KOHTPOJIBbHYIO padoTy o
3a1aHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
Y YMEHHIO pellarh 3aJauu.

Bo BpCMs  BBIIIOJHCHUA KOHTpOJ'IBHOfI pa60TLI HCJIB3d TIIOJIb30BATHCA IIOMOIINBKO JPpYyrux JIMII,
BBIYMCIUTEILHON TEXHUKH U MOOHMIIEHBIMH TeHe(bOHaMI/I.

BPC_KUuTITuM-JI(OYTIM) 2023.doc

4. llepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

. Kpurepuu curma-anre6psi.

. Teopema Kapareonopu.

. BHyTpeHHsist 1 BHEIHSS perysipHOCTs Mephl JleGera
. Materpan JleGera, ero agIMTHBHOCTb.

. Teopema JIeBu 0 MOHOTOHHOM CXOJUMOCTH

. Jlemma dary

. Teopema JleGera 00 orpaHu4eHHON CXOAUMOCTH

0 NN N bW

. Teopema Pucca

9. Teopema Eroposa

10. Teopema Jly3nna

11. Teopema Butanu o TOHKOM NOKPBITUH

12. Touku Jlebera unrerpupyeMoit GyHKIMN

13. Mepa rpaduka GpyHKIHMH MHOTHUX IEPEMEHHBIX, Mepa noarpaduka HeOTpULATEIbHON (PyHKIHUH.

14. CaoiicTBa HMHTErpupyeMbiX (YHKUMN: JTMHEHHOCTh WHTErpaja, aJJAuTUBHOCTh HWHTErpaja Io
MHOX€ECTBaM, MOHOTOHHOCTb UHTErpajia, HEIPEPbIBHOCTh UHTErPaja, TEOPEMA O CPEIHEM.

15. HurerpupyemocTs (GYHKIHH, HENPEPHIBHOW W OTPAHWYCHHOW HA OTKPBITOM H3MEPUMOM
MHOYECTBE.

16. CBeneHre KpaTHOTO HHTErpaja K IOBTOPHOMY.

17. Teopema 0 Mepe oOpaza U TeopeMa O 3aMEHE IePEMEHHBIX B KPaTHOM WHTETpaje MpU IPOCTOM
oToOpakeHnH; 0e3 JT0Ka3aTeIbCcTBAa: TeOpeMa O PaCIICIUICHHH O0ToOpakeHus. [ eoMeTpudyeckuii CMBICIT
MOJYJIS SIKOOMaHa U 3HaKa IKOOMaHa OTOOpakeHUs B IBYMEPHOM CITy4ae.

18. Teopema o 3ameHe MepeMEHHBIX B KPATHOM HHTETpaJIE.
19. ®opmyna ['puna.

20. IloreHnuanpHble BEKTOPHBIE MOJIs. YCIOBUSI HE3aBUCUMOCTH KPUBOJIMHENHOTO UHTETpalla BTOPOro
pofa OT IyTH UHTETPUPOBAHUS.

21. IIpocras mankas noBepxHocTh. KacarenbHas MI0CKOCTh M HOPMaJb K OBEPXHOCTU. OpHUeHTaIHS
[IOBEPXHOCTH.

22. [Inomaae MOBEPXHOCTH, TOBEPXHOCTHBIE HHTErPaJIbl IEPBOTO U BTOPOTO POAA.
23. ®opmymna ["aycca-OcTporpaackoro.

24. T'eomeTpuueckoe ornpenesieHue nuepreHiuu. ConeHon/1adbHbIe BEKTOPHBIE MOJSL.
25. @opmyna Crokca.

26. T'eomerpuueckoe ompexaencaue BUXps. CBs3b MOTEHIMATBLHOCTH U OE3BUXPEBOCTH BEKTOPHOTO
TOJIsI.

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

Kputepun onennBanus

Onenka «ommmuHo (10)» BeIcTaBIAeTCs O0OyyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;



olleHka «omM4HO (9)» BBICTaBNUSETCS OOYydYalONIEMyCs, €CJIM OH I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO MPH STOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABIsETCS OOydYaIONIEeMyCs, €CJId OH [IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEIICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbBHOE 000CHOBaHHE
NPUHATBIX PpEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONBIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPU PELICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

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

OLIEHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTAaBISETCS OOydarolmeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JIJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B  U3JOXKEHWM NPOrpaMMHOTO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUmleMycsi, KOTOPbIii He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCIUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHON NPOrpaMMbl JUCHUILIMHEI.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMycsl 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 TUCLUILTUHBI.



«COI''TACOBAHO»
[TpopekTop no y4ueOHOM paboTe
A. A. BopoHos
« » 2023

ba/uIbHO-pEeUTHUHIOBAsI CUCTEMA OLIEHKH 3HAHUMN CTYJACHTOB

Hucuunnuna: «KpaTtHble uHTerpasbl, Teopus nojisi 1 mepa Jlebera» ®IIMU(DYIIM)
2 Kypc, 3 cemecTp, SK3aMEeH

Kadenpa: BbICIIEH MATEMAaTHUKH
Ne Buj 3ansaruii Cymma 6a/110B
1. | KontpoasHas pabora no 1 3ananuto 0-6
2. | KoaTtponpHas padoTa 1o 2 3aaHUIO 0-6
3. | KontponbsHas paboTa 1o 3 3a1aHUIO 0-6
4, | 3amanne Ne 1 0-2
5. | 3aganue Ne 2 0-2
6. | 3amanme Ne 3 0-2
7. | IlpoBepka TeOpETUIECKUX 3HAHUN 0-3
8. | Pabora Ha cemuHapax 0-3
9. | ToroBblil KOHTPOIB. DK3aMeH (YCTHBIN OTBET) 0-70
NTOro 0-100

Pe3yabTaTsl padorsl Ha npaktukyme 0 — 3 0anna. Eciu mpu ydere 3Toro Bujga padOThI
UTOrOBasi CyMMa 3a paboTy B ceMecTpe npeBocxoaut 30 OamnoB, TO cuuTarth ee paBHOU 30
Oamnam.

Cymma 6aiioB 3a ycTHBIN oTBeT Haunchsiercs o popmyne N*6, rne N > 2 — npenBaputenbHas
OIICHKA 3a YCTHBIM OTBET Mo aecsitubaibHoM mikane. Ecmu  N=I, 2, To uToroBas oieHka
cosnamaer ¢ N.

CooTBeTCTBME OLLEHOK NTOroBoOW aKaAeMMHeCKOﬁ ycneBaemocCTu 6aﬂﬂbHO-pEﬁTMHFOBOI‘;1 CncTembl

banabl o
BPC HEeHKH
112 -120 | 10
103 - 111 9
94 — 102 g OTJINYHO
85— 93 7
76 — 84 6
67 — 75 5 XOpOIIO
54 — 66 4
41 — 53 3 YIOBJIETBOPUTEIBHO
27— 40 2
0-26 1 HEYJOBJIETBOPUTEIBHO

PernamMeHT mnOpuHATHS [OMAlIHUX 33JaHUM W TPOBEACHUS HK3aME€Ha OINpenesieTcs
«ITonoxxeHneM 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALMU CTYACHTOB
Ha Kadeape BBICIIEH MaTEMaTUKI.

3aB. kadenpoii I'.E. BanoB




MOCKOBCKUI1 ®U3NKO-TEXHUYECKUIN MHCTUTYT

(HAIEOHATBHBII HCCIC0BATEILCKU YHUBEPCUTET )

KommiexrT Il KA®EJPA BEICIIIEN MATEMATUKU

SK3AMEHAIITMOHHBIN BUJIET Ne

Hucimmmnua: KPATHBIE UHTET'PAJIBI, TEOPUA TTOJIA U MEPA JIEBETA
1. Teopema JleBu (0 MOHOTOHHOM CXOJUMOCTH).

2. Bprumeants unrerpad f f f o(r+y) dx dy dz, rae obnacts G orpanmiena MI0CKOCTAMMI
r=0,y=0,2=0.

3. Ilycrtb HenpepwiBHO auddepeniupyemoe nosie F ynosiersopsier yeaopusim div F = 0

nrot F = 0B R3. Jlokazars, uro nojie F norennuanbuo u ero noreniual U sBiisiercs

2 2 2
pemierreM ypashenus Jlammaca AU = 0, rne A = % + aa—yg %.

2 xypc, 3 cemecTp, 2023/2024 yu. r.
Onobpeno ma sacemanmu xabempe 11 ampema 2023 r.
YTBEPXJIAN: 3asenyromuit kadpenpoit MBAHOB T'.E.




MOCKOBCKUI1 ®U3NKO-TEXHUYECKUIN MHCTUTYT

(HAIEOHATBHBII HCCIC0BATEILCKU YHUBEPCUTET )

KommiexrT Il KA®EJPA BEICIIIEN MATEMATUKU

E)KBAMEHAL[I/IOHHI:)II?'I BUJIET Ne
Hucimmmnua: KPATHBIE UHTET'PAJIBI, TEOPUA TTOJIA U MEPA JIEBETA
1. @opmyna Ocrporpajickoro-laycca.

2. Muoxecrsa Aj, ..., A, usMepumnl 110 JleGery u jexkat B KBaJpaTe ¢o CTOPOHOM 1,
mpuaém Y, A(Ag) > n — 1. Jokaszars, uro A(()i_; Ax) > 0.

3. Haitn mnomans dactu cdepsl 22 + y? + 22 = 4, ynoBJIeTBOpSIOMIEH YCIOBUIO
4y > 1.

2 xypc, 3 cemecTp, 2023/2024 yu. r.
Onobpeno ma sacemanmu xabempe 11 ampema 2023 r.
YTBEPXJIAN: 3asenyromuit kadpenpoit MBAHOB T'.E.




