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N0 THCHUTIJINHE: Teopus GyHKIMI KOMIIJIEKCHOTO NTEPEMEHHOTO
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa
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kadeapa BbICIICH MaTeMaTUKN

Kypc: 3
KBaJIMpUKALS: GakanaBp
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Bcero gacos: 225, Bcero 3ad. e1.: 5
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[Iporpammy cocraBui: B.B. l'opsiiHoB, a1-p ¢us.-mar. Hayk, mpodeccop
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AHHOTANMA

Hapsimy ¢ tem, uTo Teopusi (yHKIHMH KOMIUIEKCHOTO IEPEMEHHOI0 cama 1o ce0e SIBISeTCsS BaKHOW BETBBIO
MaTeMaTHKH, OHA JISKUT B OCHOBE OOJIBIIOTO YMCIIa YPE3BBIYAHO MOIIHBIX METOOB, KOTOPbIE HAXOST CBOE
NPUMEHEHHE B Pa3IMYHBIX OONACTAX HAyKHM W TEXHUKHU. TecHas CBS3b dJIEMEHTapHBIX (YHKIUMA HamOoiee
OYEBUIHON CTAHOBUTCSA B CIy4ae KOMIUIEKCHOTO EpEeMEHHOro, a Hanbosee ITyOOKHe UX CBOMCTBA M BaXKHbIC
COOTHOIICHHSI PACKPBIBAIOTCS B paMKax KOMIUIEKCHOTO aHaju3a. Pa3BuBaeMas TeOpus IO3BOJSIET CTPOUTH U
WCCIIeZIOBaTh HOBbIE HEIEMEHTAapHbIe (PYHKITHH, HEKOTOPBIE U3 KOTOPBIX (raMMa-QyHKIUsS U QyHKIMs Dipn)
u3y4armTcsi B Kypce Oonee petanbHO. KomrmuiekcHeld aHanm3 naet 3((eKTHBHBIE METOAbI BBIYHCICHUS
MHTETPAJIOB M TIOJyYEHHS ACHUMITOTHYECKUX OIIGHOK, YTO TaKXKe MWUIIOCTpUpyeTcs B Kypce. DyHKUIUH
KOMILJICKCHOTO TIEPEMEHHOTO OIMCHIBAIOT IUIOCKHE BEKTOPHBIC IIOJISl, IPUYeM HauOojee MHTEPECHBIC JUIS
NPUIOKEHUI HMEIOT €CTECTBEHHOE OINHMCAaHHE B paMKaX TEOpUH AHAIUTHYECKUX (QYHKIUHA. YcimoBue
maddepeHIPYeMOCTH B KOMIUIEKCHOM aHAJM3€ MPHBOIUT K BaKHOMY KIIACCy TOJIOMOPQHBIX (YHKIIHIA,
U3y4YEeHHE KOTOPOTO COCTABISAECT 3HAYMTENIBHYIO YacTh Kypca M MPUBOAMT K Pa3IMUYHBIM METO/AM, IMIMPOKO
UCTIONIb3YEMBIX B aHAJIN3E, MATEMaTHIECKO (pr3nKe, TEOpPUH MOTEHIMANA U IPYTHX OONIACTIX 3HAHHM.

1. leau u 3apauu

eap AUCUMNIMHBI

. ¢dbopmupoBaHre 0a30BBIX 3HAaHUK MO Teopud (QYHKIUH KOMIUIEKCHOTO TIEPEMEHHOTO JUIs
JTaTbHEUIIEr0 HWCIONB30BaHUS B JPYrHMX O0JAacTSIX MAaTeMaTWKd, TEOPETUYECKOH (PH3HKH,
THAPOIMHAMHUKE, adPOJHHAMUKE,

* (opmupoBaHHE MaTeMaTUYECKON KYJIBTYyphl 1 HCCIIEIOBATEIbCKUX HABBIKOB,
* OBJAaJIEHUE METOAAMHU KOMIUIEKCHOI'O aHajIu3a.

3agauu AU CHUIIHHBI

* mpuoOpeTeHne 00yJaroIMMUCS TEOPETUYECKUX 3HAHUI, CBA3aHHBIX C KOMIUIEKCHBIM aHAJIN30M U
€ro MPUIIOKEHHUIMH,

* yMEHHE aHaJU3UPOBATh W30JIMPOBAHHBIE OCOOBIE TOUKH TOJIOMOPQHBIX (PYyHKIOMA U paboTars C
PETYJISPHBIMU BETBIMH MHOTO3HAUHBIX (DYHKIIUH,

* cBOOONIHOC BIQJICHUE ACHMIITOTHYECKHMMH METOIAMHU M METOJIOM KOH(OPMHBIX OTOOpaKEHUH MpH
peIIeHnH TBYMEPHBIX 3a7[ad MaTeMaTHIeCKON (hU3HKH,

* 3HaHHE OCHOBHBIX TEOPEM M (pOpPMYIT KOMILIEKCHOTO aHAJIN3A.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh 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
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-2.1 ®opmynupyeT COBOKYHMHOCTh B3aMMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJICEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIbTaThl PEIIEHUS TOCTABICHHBIX 3a]1a4

YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 IIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEKTa, BBHIOMpas ONTHUMAJbHBIA CHOCOO ee peLIeHHs,
UCXOAsl U3 JEHCTBYIOLIMX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh IMyTH €€ peleHUs




vvjiav i \PYIJJ{II\U'NIGIUlVlall/l‘iCbl\l/lA n \YLJll/l)
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B
npodecCuoHaTbHON e TEIHHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

* OCHOBHBIE CBOMCTBA TOJIOMOP(HBIX, LEIBIX, MEPOMOP(HBIX ¥ TAPMOHNYECKUX (DYHKITHIA;
* OCHOBHBIC TeOpeMbl: HHTerpanbHyto Komm, Mopepa, Pumana o kondpopmaoM otoOpaxenun, Komm
o Beruerax, Jlmysumis, Murrar-Jleddraepa o cymecrBoBanun mepoMmopdHoOl QYHKIMU C 3aJJaHHBIMH
noirocamu, Pymie o Hynsix ronomopduoit Gpyakunu, COXOIKOTO O MOBEACHUU (PYHKIMH B OKPECTHOCTH
CYILECTBEHHO 0c000i TOUKH U Ap.;
. OCHOBHBIC TPHHIUIIBI: apTyMEHTa, COXPAHEHHs O0JacTH, MaKCHMyMa MOy, CUMMETPUHU
Pumana-1lIBapiia, KOMIaKTHOCTH JJIsI CEMEMCTB TOIOMOPGHBIX QYHKIUH U Ap.;
* wuHTerpanbHble popmynsl Komm u Ilyaccona, mpeacraBieHHs TOJIOMOPGHBIX H MEPOMOP(HBIX
(GyHKIWH B BUJIE PAJIOB U OECKOHEYHBIX TPOU3BEICHUIA;
* 0oTOOpaXkarolre CBOMCTBA IEMEHTAPHBIX (DYHKIUH U UX 00IaCTH OAHOJIMCTHOCTH;
* aCHUMITOTHYECKHE CBOMCTBA raMMa-(QyHKINU U QYHKIIMH DipH.

YMETb:

* TIOJNy4aTh MpelcTaBieHue roomMmopduoit pyHkuu B Buje psaaoB Teitnopa u JlopaHa,
* BBIABISTH U UCCIIEIOBATh N30JMPOBAHHBIC TOUKH (DYyHKIHMH,
* TNPUMEHSTh TEOPHUIO BHIUETOB JUIs BBIYMCIICHUS] KOHTYPHBIX U HECOOCTBEHHBIX HHTEIPAJIOB,
. HaxXoAWTh KOH(OPMHBIE OTOOpPaKEHHSI C HCIOJIb30BAHMEM DJIEMEHTApPHBIX (YyHKIHMHA Ha
KaHOHHWYECKHE 00J1aCTH,
*  [PHUMEHATh METOJ KOH(GOPMHBIX OTOOpa)KeHHWH IMpH pelleHUH 3anauu Jupuxie i ypaBHEHHS
Jlamraca Ha IIJIOCKOCTH,
* TIOJNy4YaTh ACUMOTOTHYECKUE (OPMYJIBI AJIs1 HHTETPAJIOB, 3aBUCSILUX OT apaMeTpa.
BIIAJIETh:

* METOAaMH KOMIUIEKCHOTO aHAJIN3a MIPH BBIYUCICHUH HHTETPAJIOB C TOMOIIBIO BEIUETOB,

*  TEXHUKOH KOH(GOPMHOro OTOOpa)XEHWs NMpHU PELICHUH 3a1ad THIPOJMHAMHUKH, a3POAWHAMUKU U
Opyrux KOHQOPMHO WHBApUAHTHBIX ABYMEPHBIX 3a]1a4 TEOPETHUECKON (DUBHKH,

* aCUMIITOTHYECKMMHU METOJaMU IIPH UCCIIEIOBAHUY HHTETPAJIOB, 3aBUCALIMX OT I1apaMerpa.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| KommuiekcHeie qucia. 3 3 5
Crepeorpaduueckast IpOCKIHS.
) KommekcHeie qucia. 5 5 10
Crepeorpadudeckas mpoeKuus.
3 KommnekcHoe WHTETpUPOBaHUE. 4 ) 10
WNurerpan Komm.
4 Paper Telinmopa u Jlopana. PerymspHsle 3 4 15
BETBU JlorapudmMa 1 KOpHEH.
5 UzonmupoBannbie oco0bIie TOYKH. 3 10 15
Brruersl. Beruucnenue nHTerpanos.
[lpuHumn aprymenta u oToOpakaroiiue
6 CBOWCTBAa  TONOMOPQHBIX  (YHKIUH. 10 3 10
Kondopmusie OTOOPaXKECHHUSI.
AHaTUTHYECKOE TPOIOIDKEHHE.




JlokanpHO paBHOMEpHAs CXOJMMOCTb.

7 Mepomopdubie (yHkumuu. beckoHedHbie 10 6 8
MIPOU3BECHUS.

3 lapmonnueckne ¢QyHKOUM W 3amada 6 4 7
Hupuxie.
AcuMmnToTndeckue MeToasl M (yHKIHS

9 . 6 3 10
Oiipu.

Hroro yacos 60 45 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBaHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. KommuiekcHbie uncna. Crepeorpadudeckas MpoeKLus.

AnreOpa KOMIUICKCHBIX YMCEIl U UX T€OMETPUIECKOe NpeacTaBieHue. [1ocienoBaTenbHOCTH U PSIJIBL.
PacmmpenHas KOMIUIEKCHAs INIOCKOCTh M cTepeorpaduieckast mpoeKIusl.

2. Kommuiekchbie uncia. Crepeorpaduueckast mpOeKIHsl.

CBSI3HOCTh ¥ XapaKTEPUCTHUECKOE CBOMCTBO 00macTu. Teopema o ronoMoppHoi B 00macTu QyHKIHH
¢ oOparatoiieiics B Hylnb mpou3BogHol. Teopema 00 oOpaTHON QyHKIMH.

3. KommnekcHoe nHTerpuposanue. MaTerpan Komm.

WuTerpan u ero cpoiicTBa. YCIoBUSI HE3aBUCHMOCTH HHTeTpasia oT Gopmel mytu. Teopema Komwm n
unTerpansHas popmyna Kommu. Teopemsr Mopepa, o cpennem u Jlnysusuia. [Ipupamenue aprymenta
BJIOJIb KpUBOM. IHAEKC TOYKH OTHOCUTEIBHO 3aMKHYTOM KPUBOW U €r0 CBOWCTBA.

4. Panpr Teitnopa u Jlopana. Perynsipabie BeTBU Jiorapudma U KOpHEH.

Pasnoxenne ronmomopduoil QyHKIMH B cTeneHHOW psin. TeopeMa equMHCTBEHHOCTH. PasnoxeHue
rosioMop(HO# PyHKIIMH B KOJIbLIE. YCIOBUS BhIACICHUS PETYSIPHBIX BETBEH JIorapru(ma U KOpHEH.

5. I/I3OJ'II/Ip0BaHHBIG 0co0bIe Touku. Beiuetsl. BerunciacHue HUHTCTPAJIOB.

Krnaccuduxanys n3011MpoBaHHBIX 0COOBIX TOYEK U CBsI3b ¢ BUaOM psina Jlopana. Teopema Coxonkoro
0 TOBeICHUH ToIoMOp(hHON (PYHKIIMH B OKPECTHOCTH CYIIECTBEHHO 0C000# Touku. DopMyIbl s
BbIYKMCICHUST BblueToB. OcHOBHasi TeopemMa o Bbryerax. Jlemma JKopmana u  BeIYHCICHUE
HECOOCTBEHHBIX MHTETPAJIOB C TOMOIIBIO BHIYETOB.

6. Tlpuanun aprymeHTa W oTOoOpakarolnue CcBoWcTBa TroloMopdHbIX QyHKIUE. KoHbopmHbIE
OTOOpaKeHUsI. AHAIUTHYECKOE MPOJOIDKCHUE.

Teopema Pyme u ocHOBHas Teopema anreOpel. Teopema O JOKaJIBHOH CTPYKTYpe OTOOpasKeHUSI.
[MpuHin coxpaneHust oOmactu. OIHOMUCTHOCTD M JIOKAJbHAs OJHOJUCTHOCTH. [lpuHIMI
Makcumyma moxayis u siemma [lIBapua. KoHpopMHOCTE 0TOOpakeHHs U KpUTEPHiA KOHPOPMHOCTH B
ToUKe. DJIeMeHTapHbIe KoHpopMHBIe oToOpaxenus. Teopema Pumana 06 oroOpakeHHH.

7. JlokansHO paBHOMEpHAs CXOUMOCTh. MepomMopdHbie QyHKIMN. beckoHeUHbIe TPOU3BEICHHUS.



Paznuunble omnpezneneHus JOKalbHO paBHOMEpPHOM cxoaumocTd. Teopembl Beliepmrpacca u
I'ypBuna. [Ipunuun komnaktHoctu. Teopema Mutrar—Jleddrepa o cymecTBoBaHuu MepoMoOpdHOit
GyHKIMK ¢ 3aJaHHBIMU TOJt0caMu. Pa3iojkeHne KOTaHreHca B BUAE CyMMBI JJIEMEHTapHBIX JIpoOeii.
dopmyna Ditnepa u npexacrasienue [aycca ans ramma—ynkuuu. [Ipencrasnenne cuHyca B BUAC
0ECKOHEYHOTO MTPOU3BEICHNSI.

8. apmonnueckue QyHKIMH U 3a1a4a J(upuxie.

CBs3p MeXAy roJoMopdHBIMU M rapMoHHYecKUMH (pyHKumsmu. [IpuHImn sxkcTpeMymMa u Teopema
CIMHCTBEHHOCTH Al rapMoHudyeckux ¢yHkuuid. KondopmHas wunBapuanTHOCTh. Teopema o
cpeaneM W uHTerpanbHas (opmyna [lyaccona. Murerpan Ilyaccona u penienue 3amaun Jlupuxie B

KpyTe.

9. AcuMnToTHYECKHE METOIBI U PyHKIUS Diipu.

WurterpanpHble TNpeicTaBieHUs W cBoiictBa (yHkumu Diipu. Meton Jlammaca w acuMnToTHKa
ramma—@yHKIMA. MeToa cranuoHapHoi (aszel. Metos nepeBaia 1 aCHMNTOTHKA (DYHKIIUK DUPH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. JIekunu no Teopun GpyHKIMH KomiekcHoro nepemenHoro [Tekcr] / B. B. T'opsiinos, E. C.
[MonoeuukuH ; M-Bo 00pa3oBanus u Hayku PD, Mock. ¢pus.-trexs. ue-T (roc. yH-1) - M.M®THU,2017
[Monopunkus, E. C.
Teopust pyHKIMH KoMIIIeKCHOTO niepemenHoro [Teker] : yueOHuK 11t By3oB / E. C. [TonoBuHKHUH .—
M. : UH®PA-M, 2018 .— 254 c. — (Bricmiee oOpazoBanue: bakamaBpuar). - bubnuorp.: c. 250. -
[penm. yxas.: c. 251-253. - ISBN 978-5-16-013608-0 (B niep.) .— ITonnsrii Texet (JlocTyn u3 cetn
MO®THU / YnaneHHslit 1oCTyM).

[Mabynun, M. U.

Teopust GpyHKIMH KOMITIEKCHOTO nepeMenHoro [Teker] : yue6. mocobue s By3oB / M. U. 111abyHuH,
10. B. CunopoB .— 3-e u3na., uctp. u pon. — M. : Jlaboparopus 3nanuii, 2016 .— 300 c. : un. +pdf -
Bepust. - bubmmorp.: ¢. 295. - 500 3k3. - [SBN 978-5-906828-05-7 (8 nep.) .— [omublii Teket (Pexum
nocTyna : noctymn u3 cetu MOTN).

JlononHuTeNbHAS TUTEpATypa
1. Mertoas! Teopun GyHKLIMH KOMILIEKCHOTO nepeMenHoro [Tekcer] : yue6. mocobue st By3oB / M. A.
JlaBpenThes, b. B. [llabar .— 5-¢ u3n., ucnp. — M. : Hayka, 1987, 2002 .— 688 c.
2. Jlekumu 1o Teopun GyHKIUN KoMmIuiekcHoro nepemenHoro [Texer] / B. B. Topsiinos, E. C.
[TonoBunkuH ; M-Bo 0Opa3oBanus U Hayku PO, Mock. ¢pus.-rexs. ue-T (roc. yH-1) - M.MOTU,2017

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://univertv.ru/video/matematika/ OTkpbITBIi 00pa3zoBarTenbHbIid Buaeonoprai UniverTV.ru.
OOpazoBarenbHble GUIBMBI Ha PA3IHMYHbIC TeMbl. JIEKIMM B BEAYIIUX POCCHICKUX U 3apyOeKHBIX
By3ax. Hay4yHasi KoH(pepeHIHs Wi HayYHO-TIOIYJISIPHAS JISKIHS 110 HHTEPECYIOIEMY Bac BOIIPOCY.
2. http://www.iglib.ru/ Dnexrponnas 6udmmoreka IQlib oOpa3zoBarenbHBIX 1
MpocBeTUTENbCKUXU3Manuid. OO0pa3oBaTeIbHbBIN pecypc, OObEAMHSIONINN B cebe
MHTEPHET-OMOIMOTEKY H TI0JIb30BATEILCKIE CEPBUCHI IS TIOIHOLIEHHOH PadoThl ¢ OMOIMOTEYHBIMU
dboHIaMHU.



CBOOOIHBIN TOCTYII K DJICKTPOHHBIM yUYeOHUKAM, CIPAaBOYHBIM U YUE€OHBIM MOCOOHSIM. AYITUTOPHUS
anekTpoHHoU 6ubmuoreku IQlib — cTymeHThI, mpemnonaBareny y4eOHBIX 3aBeJICHUN, HAYUHbBIE
COTPYIHHUKH U BCE T€, KTO XOUET MOBBICUTH CBOW YPOBCHb 3HAHHH.

3. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l op=viewlin
k&cid=1314 ®denepansubiii mopran "Poccuiickoe oopazoBanue”. Karamor o0pa3oBarenbHBIX PECYPCOB.

4. http://lib.mipt.ru/ — anekrponHas oubmuorexa dusrexa.
5. http://www.i-exam.ru — enuHbIA IopTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTAlUN.

JU71st KOHTPOJISL ¥ KOPPEKIMY 3HaHUI 00ydaronyecss MOTyT HCIIOIb30BaTh KOMIIBIOTEPHOE
TECTUPOBAHME, B TOM YHCJIE HAa IOPTAJIE WWW.i-eXam.ru.

B nporiecce camocTosTENpHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B e3keroHO pazpabaThIBAEMbIX JOMAITHUX 33 aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa BbICIICH MaTeMaTuKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

Pa3paborunk: B.B. TI'opsiiHoB, a1-p ¢u3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

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

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

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUHI

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHUs,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB ¥ OTpaHUYEHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare uzyueHwst quctmiinHbl «Teopus (YHKIHUH KOMIUIEKCHOTO TIEPEMEHHOTO» OOyJaromuiics

JIOJKEH

3HAThb:

* OCHOBHBIE CBOMCTBA IrOJIOMOP(HBIX, IIEITBIX, MEPOMOP(GHBIX U TAPMOHUYECKUX (DyHKITHH;

* OCHOBHBIE TeOpeMbl: HHTerpaibHyto Komm, Mopepa, Pumana o kondopmaoM otoOpaxenun, Komm
o Beruerax, Jlmysumis, Murrar-Jleddriepa o cymecrBoBanun mepomopdHol QYyHKIMU C 3aJJaHHBIMH
noirocamu, Pymie o Hynsix ronomopduoit GpyHkunu, COXOIKOTO O MOBEACHUU (PYHKIHMH B OKPECTHOCTH

CYILECTBEHHO 0c000i TOUKH U Ap.;

. OCHOBHBIC TMPHUHLMIIBL: apryMEHTa, COXpaHEHHs] OOJIACTH, MaKCMMyMa MOJIYJIs, CHMMETPUHU
Pumana-1lIBapiia, KOMIaKTHOCTH JJIsI CEMEMCTB TOIOMOPGMHBIX QYHKIUH U Ap.;

»  wuHrerpanbHble Gopmynsl Komm u Ilyaccona, mpeacraBieHusi TOJIOMOPQHBIX U MEPOMOP(HBIX
(GyHKIWH B BUJIE PAJOB U OECKOHEYHBIX TPOHU3BEICHHIA;

* OTOOpa)karoIue CBOMCTBA AIIEMEHTAPHBIX (DYHKIMKA U UX 00JaCTH OJHOJIUCTHOCTH;

* aCHUMITOTHYECKHE CBOMCTBA raMMa-(QyHKINU U QYHKIIMH DipH.

yMeThb:

* TIOJNy4aTh MpeJcTaBieHue roomMopduoit pyHkuu B Buje psaaoB Teitnopa u JlopaHa,

* BBIABISTH U UCCIIEIOBATh N30JMPOBAHHBIC TOUKH (DYyHKIIHH,

* TNPUMEHSTh TEOPHUIO BHIUETOB JUIS BBIYMCIICHUS] KOHTYPHBIX U HECOOCTBEHHBIX HHTEIPAJIOB,

. HaxXoAWTh KOH(OPMHBIE OTOOpPaKEHHsSI C HCIOJIB30BAHMEM DJIEMEHTApHBIX (YHKIHMHA Ha

KaHOHHWYECKHE 00J1aCTH,

*  [PHUMEHATH METOJ KOH(GOPMHBIX OTOOpa)KeHHH IMpH pelieHUH 3anadu Jupuxie i ypaBHEHHS

Jlamraca Ha IIJIOCKOCTH,

¢ HoJiy4darb aCUMIITOTHUYCCKHUC q)OpMy.]'H:I AJI UHTCIPAaJIOB, 3aBUCAIIUX OT MapaMeTpa.

BJaJeTh:

* METOAaMH KOMIUIEKCHOTO aHAJIN3a [IPH BBIYUCICHHH HHTETPAJIOB C TOMOIIIBIO BEIUETOB,

*  TEXHUKOH KOH(GOPMHOro OTOOpa)KEHWs NMpHU PELICHUH 3aJad THIPOJMHAMHUKH, a3POAMHAMUKU U
Opyrux KOHQOPMHO WHBApUAHTHBIX ABYMEPHBIX 3a]1a4 TEOPETHUECKON (DU3HKH,

* aCUMIITOTHYECKMMHU METOJAaMU IIPH UCCIIEIOBAHUY HHTETPAJIOB, 3aBUCALIMX OT I1apaMerpa.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texkymuii KOHTPOIb OCYIIECTBISIETCS Ha OCHOBe OamnpHO-peliTuHroBoit cuctembl (BPC) onenku
3HaHUWA 10 u3y4aemMod mucuuruiiae. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUH M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeW YCIeBaeMOCTH BHOCSTCS MPENOAABATEISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

CemecTpoBasi KOHTpOJIbHAsI PabOTa MPOBOAMTCS B CEpPEIMHE OCEHHETO CeMECTpa, SIBISICTCS OIHOW U3
(opM TEKyILEero KOHTPOJIsl YCIEBAEMOCTH 0 M3ydaeMol AucUuIuInHE ¢ yueToM B BPC.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a/1aHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO CeMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns cmaum 3agaHus CTYyAEHT 00s3aH INPEeJOCTaBUTh pELICHHE 3aJadd JOMAIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTHh HAa BOMPOCHI MPENOAaBaTelNsi M HaNKUCaThb KOHTPOJIBHYIO paboTy Mo
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aaHUS
Y YMEHHIO pellarh 3aJauu.

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

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

HuddepennupoBanue QyHKIUHI 10 KOMIDIEKCHOMY IIEPEMEHHOMY.

VYenosusa Komn-Pumana.

Teopema 06 oOpaTHOH GyHKLINH.

UnrerpansHas Teopema Komu 1i1st peryssipHoii GyHKIMK B OZHOCBSI3HOM 001acTu.
Unrerpansuas popmyna Komu.

Nurerpan Tuna Kommw n ero cBoiicTaa.

Pan Tetinopa. Paznoxxenue peryssipHoi GyHKUINU B CTEIIEHHOH Ps.

Teopems! Beliepmrpacca.

0PN LR

. Paznoxenue B psg Jlopana ¢pyHKUMH, peryasipHON B KoJblie. EMMHCTBEHHOCTD Pa3lOKEHUs B Psij
Jlopana.

10. TeopeMa eTMHCTBEHHOCTH PETYJIAPHON (PYHKITUH.

11. TTonsiTue mepBooOpa3Hoi. JlocTaroyHoe ycloBHE CyIIECTBOBaHUS IEPBOOOPA3HON Y HEMPEPHIBHOM
¢ynkuun. Popmyna Herorona- Jleiibnuna.

12. Teopema Mopepa. Teopema o cTupanuu paspesa.

13. Knaccuduxanuys M30JMpOBaHHBIX 0COOBIX TOUEK OJHO3HAYHOTO XapaKTepa MO CTPYKTYpe INIAaBHOM
4acTHU JIOPAHOBCKOTO PA3JIOKEHUS.

14. Teopema o BblueTax. BpruncieHne HECOOCTBEHHBIX MHTErPAJIOB C IOMOIIBI0 BbIYETOB. JlemMma
Kopnana.

15. O6muii BUj peryIspHbIX BETBEH MHOTO3HAYHBIX ()YHKIIMA W B JIHOCBSA3HOMN 00NACTH.

16. Kputepuil BbaeneHNs PEryISpHBIX BETBEH MHOIO3HAUYHOW (YHKUMH B 3aJaHHOH 00JacTu, UX
0o01Mi BUL.

17. Kputepuii BbyieleHUS PETYISPHBIX BETBEH MHOTO3HAUYHOW (YHKIIMH B 3aJlaHHOH 00IacTh, MX
oOmmii BUA.

18. HepasencrBo Komu st koapduumenton psana Jlopana. Teopema JInyBuinis.

19. Ilpunuun aprymenra. Teopema Pyme. OcHoBHast Teopema anreophl.

20. Tlonstme ananmuTHueckodl ¢GyHKIuu. OcoOble TOYKM aHaTUTHYCCKUX (QyHKOmA. Teopema
Komu-Anamapa.

21. TeomeTpudeckuii CcMBICT MOJYIS M apryMeHTa mpou3BogHoW. [loHsATHE KOH(POPMHOTO
0TOOpaXKeHHs B 00JIACTH HA KOMILIEKCHOH M1ockocTH. Kputepuit koHpOpMHOCTH B TOUKE.

22. Tlonstre kOH(MOPMHOTO OTOOpaKEHUS B pacIIUpeHHOW KomIulekcHoW. Teopema Pumana o
CYLIECTBOBAaHMH KOH(POPMHOTO OTOOPaKEHHUS U MPUHIIUI COOTBETCTBUSI IpaHuLl. (0e3 10Ka3aTeIbCTBa).
OO0t BU KOHPOPMHOTO OTOOpaKEHMSI SAMHUIHOTO Kpyra Ha ceOsl.

23. JIpoOHo-nuHeiiHast GYHKIUS U €€ CBOWCTBA.
24. @ynkims JKyKoBCKOTO U €€ CBOMCTBA.
25. KongopmHusie 0ToOpaXkeHus1, OCyIIECTBIsIEMbIe CTEIICHHON U SKCIIOHEHIINAILHOHN (DyHKIUSAMH.



26. Knaccuueckas 3anada dupuxne mis ypaBHenus Jlannmaca. EnuacTBeHHOCTH pemeHus. MuTerpan
Ilyaccona ninst xpyra.

Kputepun onennBanus

Onenka «ormmuHo (10)» BeIcTaBIgeTcs O0OyyalomeMycs, €cClid OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBNUsSETCS OOYydYalONIEeMyCs, €CJIM OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OoTIMYHO (8)» BBICTABNsETCS OOydYaIONIEeMyCs, €CJId OH I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE M IPaBHIbHOE 00OCHOBaHHE
NPUHATBIX pEIICHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONBIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BeICTaBIAETCS 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 HECYIECTBEHHbBIE OIIMOKY NP PELICHUH 3a/1a4;

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

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

OLIEHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTaBIsIETCS OOydYaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIE0BATEIBHOCTH B H3JI0KEHUU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIEAOBAaTEIbHOCTH B  U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBbIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYyalluy;

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

OLICHKA «HEYJOBJIEeTBOPHUTENbHO (1)» BhICTaBIsieTCss 00ydaromemMycsi, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

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

[Ipu npoBeneHuM yCTHOTO 3K3aMeHa 00ydaromeMycsl IpeaoCTaBIAeTCsl OAMH Yac (aCTPOHOMHUYECKUN)
Ha 1moAroToBKy. Onpoc obyuaromerocs mo OmieTy Ha YCTHOM 9K3aMEHE He JIOJDKEH IPEBBIIATh IBYX
YacoB.

Bo BpCEMs IMPOBCACHUS 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIMITIIMHBI.



«COT'JTACOBAHO»
[TpopexTop o y4eOHOit paboTe 1 TOBY30BCKON TOJTOTOBKE

«

»

ba/iIbHO-peTUHIOBAasA CUCTEMA OLICHKU 3HAHUM CTYJACHTOB
no aucuumuinae «TOKID», 3 kypc, 5 cemectp,

9K3aMeH, Kadeapa BrICIICH MaTeMaTUKU

Bunwl 3aganuit

Cymma OamnoB

1. KortponpHas padota no cnade 1 3amanust 0-6

2. CemecTpoBasi KOHTPOJIbHAS padoTa 0-16
3. KontponbHas pabota no cnade 3 3amanust 0-6
4. 3ananue Ne 1 (TeTpaas U ee 3amuTa) 0-2
5. 3aganue Ne 2 (TeTpajap U ee 3aIiuTa) 0-2
6. 3aganue Ne 3 (TeTpaap U ee 3aIiuTa) 0-2
7. IlpoBepka TeopeTHUECKUX 3HaHUH (He Oosiee TpEX 0-3

JIEKIIMOHHBIX KOHTPOJIBHBIX )

8. Paborta Ha cemuHapax 0-3
Hroro 3a paboty B cemecTpe 0-40

VYcTHBIN OTBET 0-60

HUTOTI'O 0-100

CootBetcTBUE Mex) 1y cymmon 6amioB BPC u nToropoii oreHkoi

bamnsr BPC OneHkn
93 - 100 10
86 - 92 9 OTJINYHO
79 - 85 8
72 -78 7
65-71 6 XOPOIIO
59 - 64 5
51-58 4
40 - 50 3 YAOBJIETBOPUTEIBHO
11-39 2
0—-10 1 HEY/I0BJIETBOPUTEIBHO

A. A. BopoHos

2019

PeFHaMeHT INPUHATHA AJOMAIOIHUX Sa,I[aHI/Iﬁ U TPOBCACHHA OK3aMCHa OIPCACIACTCA «IlomoxxeHneM o
TCKYILIEM KOHTPOJIC YCICBACMOCTH H HpOMG)KyTOFIHOﬁ arreCTauu CTYACHTOB Ha Ka(be/:[pe BBICIIIECH

MAaTCMaTHUKN.

3aB. kadenpoit

I'.E. IBanos
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IIpumepbl KOHTPOJIBHBIX 33JIAHUN

1. Haittu uncyio kopueit ypasnenns 52° + 523 + 122 — 5 =0 B kosbue 1 < |2| < 5.
2. HaiiTu obpas BerecTBEHHO# Ocu TP OTOOPaXKEHIHI

(I +d)z+1—id
o (1—-i)z—2

3. OTobpa3uTh KOHMOPMHO Ha BEPXHIOIO MOJIYILIOCKOCTH 00/1aCTh
D={z:|2, <2, Imz > 0,Rez > 0}\[0,1+1].
4. Permuts 3asaay upuxiie B eIMHUYIHOM KPYTe C 33/IaHHBIM TPAHUYIHBIM YCJIOBHEM:

; 2+ cost
bu=0 ufe) =

5. s kakux suadennit a € C naTerpas

Z4+a z+1
+ cos dz
. z—1 z—1

He 3aBucuT oT (hOpPMBI yTH 7y, pacuosoxkenuoro B obactu C\ {1}7

6. Oyukius f romomopdua B equanaaom kpyre D, |f(z)| < 1 opu z € D u f(0) = 0. Jokazars,
aro psag oo f(2") cxomurest paBHOMEPHO B 3aMKHYTOM Kpyre |z| <1 < 1.

7. CymectByer i rojioMopdHas B euHunIHoM Kpyre D dyHKIMs, YI0BIETBOPAIONas yCAOBUIO
|f(2)| = el nna Beex z € D?



MOCKOBCKIN ®U3NKO-TEXHUYECKUN MHCTUTYT
(rocyrapcTBeHHBI yHUBEPCUTET)

KA®EIPA BBICIIIET MATEMATUKNA

SK3AMEHAIIMOHHEIN BUJIET Ne

mueruimaa; TEOPUS ®YHKITNN KOMIIJIEKCHOT'O IIEPEMEHHOTO

1. Kommiekcnas quddepennupyemocts. Yeaosus Kommu-Pumana.

2. Pemurp 3amauy lupuxiie B € IMHIYHOM KPYTe € 33/IaHHBIM IPAHUYIHBIM yCJIOBUEM:

Z. 4
Au =0, u<€9):—36080—5'

3 Kypc, 5 cemectp, 2017/18 yu. 1.
O106peno na 3acemannn Kadeapbr 20 HosgoOpst 2017 T
YTBEP?KJIATO: Baseayromuii kadeapoit UBAHOB T'.E.




MOCKOBCKIN ®U3NKO-TEXHUYECKUN MHCTUTYT
(rocyrapcTBeHHBI yHUBEPCUTET)

KA®EIPA BBICIIIET MATEMATUKNA

SK3AMEHAIIMOHHEIN BUJIET Ne

mueruimaa; TEOPUS ®YHKITNN KOMIIJIEKCHOT'O IIEPEMEHHOTO

1. Ilenwie dpyuknuu n Teopema JInyBusiis.

2. Orobpasurb KOH(MDOPMHO Ha BEPXHIOO MOJIYILIOCKOCTH 00J1aCTh, MOJIYYEHHYIO [IePECeUeHIeM BepX-
Heil OJIYIIOCKOCTH M JIBYX KpyroB |z — 1] < /2, |z + 1] < V2.

3 Kypc, 5 cemectp, 2017/18 yu. r.
O106peno Ha 3acemannn Kadeapbr 20 HostOps 2017 T
YTBEP?KJIATO: Baseytomuit kadeapoit UBAHOB T.E.




