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1 Ileau 321244 H3yYeHHUs TUCUMILIUHBI.

1.1 Ileab ocBOEHHNA TUCHUILIHHDBI.

[IpuBHUTHE HABBIKOB MAaTEMaTHYECKOTO METOJIa MCCIICAOBAHMS HAYYHBIX MPOOJIEM BO B3aUMOCBSI3HU C
MOPOXKAAOLUMMH HUX 33Ja4aMU C PA3JIMYHBIM COJAEp)KaTelbHbIM HarnoiHeHueM. Co3/laHue OCHOBATeIbHOU
TEOPETUYECKONH 0a3bl Jisl YrIIyOJEHHOTO HW3YYCHHsS CICIUATBHBIX TEOPUH, BO3HHUKAIOIIMX B CaMOU
MaTeMaTHKe, a Takke B e NPWIOKEHUSAX B MEXaHMKE, MaTeMaTU4eCKOl (HU3UKe, SKOHOMUKE U
COLIMAJIbHBIX HAYKaXx.

1.2 3agauu IMCHMIIMHBI.

CdhopmupoBaTh Ha THpUMEpax T'€OMETPHH, TEOPUH MHOMKECTB IOHATHE 00 aKCHOMAaTHYECKOM
metoze. IlponeMoHCTpUpOBaTh €ro BO3MOYKHOCTU B KOHCTPYKTHMBHOM TEOpUHU JIEHCTBUTEIBHBIX YHCEIL.
Jlatb BBENEHME B TOIOJOTHIO BEIIECTBEHHOM NpPSIMOM, MpOCTpaHCTBa R", OCHOBBIBAasACh HAa IOHATHUAX
OKPECTHOCTHU TOYKH M CXOJMMOCTH I1OCJIEIOBATEIbHOCTH TOYEK. /[aTh BBEJEHHE B TEOPUIO HENPEPBIBHBIX
0TOOpakKeHU, roMeoMop(dU3MOB, Pa3BETBIEHHBIX W HEPA3BETBICHHBIX HaKpbITUH. JlaThb BBeneHUE B
TEOPHIO U MPUJIOKEeHUs T PepeHIpyeMbIx oToOpakenuil, nuddepenuuansueix popm. Jlate BBeneHNE B
Teoputo U epeHIupyeMbIX MHOroo0Opasuil, Mx paccioeHuil. [laTb BBeJ€HUE B TEOPUIO MEphHl B
OpPTaHUYECKON CBSI3M MEXKAY co00il Kiaccumyeckux Mep. JlaTh BBeJEHWE B TEOPHIO WHTETPUPOBAHUS B
npoctpaictBe R, n = 1. JlaTb mpeiacTaBieHHE O TEOPUM HHTEIPUPOBAHMS Ha MOBEpXHOCTAX. JlaTh
IIPE/ICTAaBICHUE O TEOPUM HMHTETPUPOBAHMS Ha MHOrooOpasusix, oOmieil Teopeme Crokca, €€ CBA3M C
KJIACCUYECKMMH TEOPEMaMU BEKTOPHOro aHajiu3a. /laTb BBeleHHE B TEOPHUIO TOMOJIOTHH U KOTOMOJOIMH.
JlaTh mpeacTaBiIeHHe O BEKTOPHBIX IMOJISAX, Mpou3BoAHOH JIu, Teopeme ne Pama. Jlath mpexacraBienue o6
UHTETPAJbHBIX M JUCKPETHBIX IpeoOpa3oBaHusAX (YHKUMH, MX CBOMCTBaX W IpUMeHeHMsX. JlaTe
npeacTaBieHne o Teopuu 0000mEHHBIX (QyHkiui JI. IlBapma m Teopun ¢GyHKIMA ¢ 0O0OOMIEHHBIMU
npou3BoaHeiMu C.JI. CoboseBa u MX IPUMEHEHUSX.

1.3 MecTo IMCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPorpaMMsbl.

Juctumanaa «MaTeMaTHYeCKHii aHalli3» OTHOCHUTCS K  o0s3arenbHOM dacth bioka 1
"ucuuiuinHbl (Moaynu)" ydeOHoro miaHa. B coorBercTBuM ¢ pabouuM y4eOHBIM IUIAHOM JMCLUIUIMHA
usyuaerca Ha 1, 2 kypce no ouHoi gopme oOyuenus. Bug mpomexxyrounoil arrecrauuu: 3auer (1, 3, 4
ceMecTphl), ak3ameH (1-4 cemecTpsr).

Ha nauanbHO# cTaguu A1 u3ydyeHHs AUCHUILTUHBI TPeOYIOTCS IITyOOKHe 3HaHMS IIKOJIBHOTO Kypca
Matematuku. [lo Mepe NpoABMXKEHHS MpU H3YYEHMHM MaTepuana TpeOyroTcss TIiyOokoe MNOHUMaHHe
M3y4aeMbIX MapajyielIbHO KypCcOB JIMHEHHOU anreOpsl, anreOpsl, oOuiel Tonojaoruu u quddepeHaaibHoR
reoMeTpui, AU depeHnaIbHbIX YpPaBHEHUN U TEOPUH PYHKIIMHM KOMIUJIEKCHOM MEPEMEHHOM.

Pe3ynbTarsl TEOpUM MaTeMaTH4YECKOrO aHAJIN3a U €€ METOJIbI UCIIOJIb3YIOTCS IIPU U3YYEHUH KYPCOB
Teopun (YHKIUN KOMIUIEKCHOM NepeMeHHOU, nuddepeHnuanbHblX YpaBHEHHUM, TEOPUH BEPOSITHOCTEH,
nuddepeHnranbHON reoMeTpun, QyHKIIMOHAIBHOTO aHAIN3a,BBIYUCIUTEIbHBIX METO/I0B.

1.4 TlepeyeHb IUIAHUPYEMBIX pPe3yJabTATOB OOy4YeHHUS] MO JAWUCHMILIMHE, COOTHECEHHBIX C
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeIbHOM NPOrPaMMBbl.

W3yuenne naHHOM y4yeOHOW IUCHMIUIMHBI HampaBieHO Ha (opMupoBaHHe y oOO0ydaromuxcs
obnienpodeccroHanbHbIX U podeccuonanbHbix komnerenuuit OIMK-1, TTK-1.

- »
No Vitexc Conepane B pesynLTaTe6H3yqum yUeOHOM TUCIIATITHHBI
KOMITET KOMITETEHITHH (WK €€ ODYHAIOMICCH AO/DRHRT
II.
o | cHUMA 4acTH) 3HATD yMeThb BJa1€Th
1. | OIIK-1 | crmocoOeH HaXOIUTh, OCHOBHEIE ITpumensaTh Hawikamu
bopmyIHpOBaTh U [TOHSATHS, MOJTyYEHHBIE TIPUMEHEHHS
peliaTh akTyaabHbBIC U OTIPE/ICIICHUS U | HABBIKH B METOJIOB
3HAYMMBIC TIPOOIIEMBI CBOMCTBA ApyTrux MAaTeMaTUYECKO
(dbyHIaMeHTaTbHOI 00BEKTOB obmacTax 'O aHAIN34 B
MATeMATHKH M MEXaHHKH | MATEMATHHECKO-| MATEMATHUECKO | 1oy
ro aHajau3a ro  HaHWAN | (oo
AUCIHILTHHAX MaTEMAaTHIECKO
€CTECTBEHHOHA
ro 3HAHHUS U
YYHOTO
JUCIIMILIAHAX
COACPKaHMs eCTECTBCH-
HOHAyYHOTO




Ne Yrzexc Conepranie B pesynbraTe n3ydeHust yueOHON TUCIUTUTAHBI
« AIoMIHeCs TOJKHBI
KOMIIET KOMIETEHIIUH (UJIH e€ oby4ajonecs 10
.
o | e 4acTH) 3HATH ymMeTh BJIaJIeTh
COZIepIKaHUs
2. | 1IK-1 CHoCOOCH (bOpMYITUPOBKH | ONPENENTh anmapaTom
dhopmynupoBaTh U W TOKAa3aTeibC- | KJacc 3anad, MaTeMaTH4CCKO
pelaTh akTyallbHbIE U TBa YTBCPKAC- | IJI KOTOPBIX ro aHaJIu3a,
3HAYUMBIE 3a/1a41 HHH, MCTOABI HPpUMEHUM TOT | \jeTonamu
(QyHIaMEHTANBHON U UX Jl0Kasa- W1 HHOH gn' HpPUMEHEHHS
. TENILCTBA napar, BbIOU-
IIPUKJIATHOU par, 9TOrO arIaparak
paTb METo[ pe-
MaTeMaTUuKU pEIIeHHIO 3a/1a4
IICHUS KOHK-
PETHOTO THMA
3agau

2. CTpyKTypa H cojiep:KaHue TUCHHIIHHBL.

2.1 PacnpeneneHnue TPyI0EMKOCTH THCIUILTHHBI IO BUAaM padoT.

OO6mas Tpyno€MKOCTh AMCHUMILINHBI COCTaBiseT: 24 3aueTHble enuHUlbl (864 4YacoB, U3 HUX —
543,8 4. KOHTaKTHOM PabOTHI: JEKIIMOHHBIX 264 4., mabopatopHbix 264 4., KCP 14 4., UKP 1,8 u.; 132,4 u.
CP, 187,8 4. Kontpoun).

Bun yaeOHo# paboThl Bcero CemecTpsl
4acoB (gacnrl)
1 2 3 4
KoHTakTHasi padoTa, B TOM 4ncJIe 543,8 1385 | 130,3 | 1425 | 1325

AyIUTOpHBbIE 3aHATHS (BCET0) 528 136 128 136 128
3aHATUA JIEKIIMOHHOTO TUIA 264 68 64 68 64
JIaGopaTopHbIe 3aHATHS 264 68 64 68 64
HNuas kouTakTHas padora: 15,8 25 2,3 6,5 45
Kontpons camoctositensHo paboTsl (KCP) 14 2 2 6 4
[Tpomexyrtounas arrectarus (KP) 18 0.5 0.3 0.5 0.5
CamocrosiTesibHas pad0Ta, B TOM YHUCJIe: 132,4 23,8 5 64,8 38,8
IIpopaGoTka yueOHOTO (TEOPETUIECKOTO)
MaTepuaia u 117,8 21 4 60,8 32
BBITTOJTHEHUE JIOMAITHHUX 33TaHUH
IToaroroBka K TEKymeMy KOHTPOJIIO 14,6 2,8 1 4 6,8
Kounrtpoasb: 187,8 53,7 447 447 447
[ToaroroBka k sK3amMeHy 187,8 53,7 447 447 447
Oo6masn yac. 864 216 180 252 216
TPYAOEMICOCTE: B TOM HHee 5438 | 1385 | 1303 | 1425 | 1325

KOHTAaKTHasi paboTa ’ ’ ’ ’ ’

3a4. efl. 24 6 5 7 6

2.2 CTpyKTYypa AMCHUIIJIMHBI:
Pacrnipenenenuie BuoB yueOHON pabOTHI U X TPYAOEMKOCTH IO pa3ziesiaM TUCIHITINHBI.

Pa3nensl IUCIUIUIMHEI, U3y4aeMble B IEPBOM CEMECTpe (0uHas popma)
Komnnyectso yacoB

A Baeaymu
yIUTOpHAs
Ne HanmMeHoBaHwMe pa3/enos (Tem) Beero paGota TOpHas
pabota
J | 113 | JIP CPC
1. |Akcnomarudeckuit MmeTon. Teopusi MHOKECTB. 32 10 - 16 6
2. |KOHCTPYKTHBHAs M aKCHOMaTHYECKast TEOPHSI 28 10 - 10 8




JIEHCTBUTEIIbHBIX YUCEIL. 36 16 - 18 2
4.  |Tomosorust BEMICCTBCHHOM MPSIMOH. 30 14 - 10 6
Tonosorus MHOrOMEPHBIX TPOCTPAHCTB. 338 | 18 - 14 1.8
HUTOIO no pazoeram oucyuniuHol 159,8| 68 68 23,8
KonTpons camocrositensaoi padotsl (KCP) 2
[Tpomexxyrounas arrecranus (MKP) 0,5
[ToaroroBka Kk KOHTPOJIIO 53,7
OO61m1ast Tpy10€MKOCTD I10 TUCIUTIIMHE 216
Paznensl nucMIIMHBL, H3y4aeMbIe€ BO BTOPOM CEMECTpPE:
KonnuectBo yacos
Bueaynu
No HammenoBanue pa3ziesnoB (Tem) Ayautopuaz TOpHas
Bcero pabora
pabota
J | 113 JIP CPC
1. |JlokasnbHble U r0OATBHBIC CBOMCTBA HEMPEPBIBHBIX
(byHKIUI BElIeCTBEHHOM MEPEMEHHOM. 17 8 ) 8 1
[TpocTpaHCTBO HEMPEPBIBHBIX (DYHKIINIT
2. | duddepeHuupyemMbie 0TOOpaKSHUS. o5 | 12 } 12 1
3. |OCHOBBI T€OMETPHYECKOTO aHAJIH3A. 37 | 18 i} 18 1
4. |HccnemoBaHue SKCTPEMYMOB (DYHKIMI MHOTHX
IIEPEMEHHBIX. 17 8 } 8 1
5. |IlepBooOpa3sHast v HEONPEICAEHHBINA HHTETPAJL.
ITpaBuiia BEIYMCIIEHUS HEOIIPEAEIEHHOTO UHTErpaa. 37| 18 } 18 1
UTOI'O no pazoenam oucyuniuHul 133 | 64 64 5
Kontpons camocrositenbHoi padoTsl (KCP) 2
[Mpomesxxyrounas arrectanus (MKP) 0,3
[ToAroTOBKA K KOHTPOJIIO 44,7
O01mas TpPyA0EMKOCTb IO TUCIIUTUINHE 180
Paznensl qucuuIuiHebl, M3ydyaeMble B TPEThEM CEMECTPE:
KonngectBo yacos
Bueayau
No HaumenoBanue pa3zienoB (Tem) AypuTopras TOpHas
Bcero pabora
pabota
J | I3 JIP CPC
1. |HnuterpupoBanue (GyHKIUH BEIECTBEHHON
MIEPEMEHHOM. 44 | 14 ) 14 16
2. |Teopwust Mepbl U HHTETPUPOBAHUE (PYHKIIUIT MHOTHX
IEPEMEHHBIX. 444 14 B 14 16,4
3. |dubdepenimansubie Gpopmbl. MHTErpHUpOBaHUe
i dhepeHuInanbHEIX GOpM. 5641 20 ) 20 16,4
4. | DaeMeHTbI BEKTOPHOTO aHAJIM3A. 56 | 20 i 20 16
UTOI'O no pazoenam oucyuniurul 200,8/ 68 68 64,8
Kontponbs camoctositensHol padotst (KCP) 6
[Ipomexxyrounas arrecrauus (MKP) 0,5
IToaroToBka K KOHTPOJIIO 447
OO01mas TpyA0EMKOCTb 110 TUCITUTLTHHE 252

PaSI[eJ'II)I JAUCHUILIWHBI, U3Yy4aCMbIC B YETBEPTOM CEMECTPE!

KomnuectBo wacoB




Bueaynu
Ne HanmenoBaHue pasnenoB (Tem) AyauTophas TopHas
Bcero pabota
pabota
JI 113 JIP CPC
1 Murerpuposanue nudpdepenimanbabix GopM Ha 368 | 14 14 58
MHOT000pasHusIX. ’ ) '
2 | DyHKIHMOHAIBHBIE PSIIBL. 38 | 14 - 14 10
3 |HuTerpanbHble mpeoOpa3oBaHus (yHKIIUH. 46 | 18 - 18 10
4 | Teopus pacupenenenuii JI. llIBapia u npoctpanctsa C.JL 16
CoborneBa. 18 B 18 10
HUTOI'O no pazoenram oucyuniurivl 166,8| 64 64 38,8
KonTpons camocrostensHoi padotsl (KCP) 4
IMpomeskyrounas arrecranus (MKP) 0,5
[ToaroToBKa K KOHTPOJTO 447
OO611as TpyA0eMKOCTb 110 AUCIUTLTHHE 216
2.3 Conep:xanue pa3ieioB THCIUIIHHBI:
2.3.1 3ausaTua JeKINOHHOI0 THIIA.
Ne Hanmerosare Coneprxanue pazaena Tiggﬁo
paszena
KOHTPOJISI
1 2 3 4

1. |Akcuomarmueckuii | Akcrnomatuueckuii MeTo 1. CpaBHCHHE aKCHOMATHK. Omnpoc Ha
meton. Teopus MHOK€eCTBO HaTypaJIbHBIX YKCEN, akcuoMaTuka [leano. |3amsarusx
MHO>XECTB Cuctema akcuom ZFC teopuu muoxects. [lonsarue

0ToOpaykeHUs1 MHOKeCTB. KOHCTpYKTHBHOE TOCTPOEHUI
cucreMsbl uncen ¢poH Helimana. CpaBHEHHE aKCHOM
[Teano u Teopem o uncnax ¢pon Heiimana.

2. |KoucrpykruHasu | Konbo nensix uucen. Ilone panoHanbHbBIX YMCEN. Omnpoc Ha
aKCMoOMaTH4ecKas O pazpemmmocTu anreOpanyecKux ypaBHEHHI B 3QHSATUIX
TEOpHs Pa3IMYHBIX YUCIOBBIX MHOKeCTBAaX. KOHCTpyKTHBHAsA
JIEWCTBUTEIBHBIX Teopud JleeKnH1a 1 aKCHOMaTHYECKas TEOPHUst
YHUCellL. ['unp6epra aelicTBUTENbHBIX yncen. CpaBHEHUS

OECKOHEYHBIX MHOXKECTB. [ paHUIIBI U TPAaHU MHOKECTB.
O paspemmmmocTy anredpandeckiux ypaBHEHUN B TOJe
JIENCTBUTENBHBIX yncell. [lojie KOMIIEKCHBIX YHCell.

3. | Tomomorus CucTtemMbl OKpECTHOCTEHN TOUYEK HA BEIIECTBEHHOM Omnpoc Ha
BEILIECTBEHHOU MPSIMOM, CUCTEMBI OTKPBITBIX U 3aMKHYTBIX MHOKECTB,  |3aHSATHIX
MIPSMOM. MpeAesIbHbIE, TPAHUYHBIE TOYKH MHOXKECTB, KOMITAKTHBIE

MHO’KECTBA Ha YUCJIOBOI MPAMOM, KOMITaKTU(PHUKAIUSI

YUCJIOBOM MPSMOMU, TEOPEMBI O BIOKEHHBIX OTPE3KAX U

MOKPBITUSIX YHCIIOBBIX MHOXECTB. HucCI0BbIE

MOCJIEN0BATEIBHOCTH U MIOANOCIIEIOBATEIIbHOCTH,

xaycnop¢oBbI MPOCTPAHCTBA. [[pUHIUIIBI BEIYUCICHUS

MPEIEIOB MOCIEA0BATEIbHOCTEN, YACIOBBIE PAJIBI,

CXOAMMOCTD YHCIIOBBIX PSIIOB M TIOCJIEN0BATEIBHOCTEN.
Tomonorust Mertpuueckas CTpyKTypa B MHOTOMEPHOM Omnpoc Ha

4. | MHOrOMEpHBIX npocTtpaHcTBe. OTKPBITHIE U 3aMKHYTHIE MHOKECTBA B 3aHATHAX
MIPOCTPAHCTB MHOroMmepHoM. KoMnakTHble MHOXKECTBA,

KOMITAaKTU(DUKAITUST MHOTOMEPHBIX MMPOCTPAHCTB T10
AnexcaHapoBy.




®dopma

nepeMeHHbIX. Teopema o HesiBHOM pyHKUIMU 115t
otobpaxkenuii. Teopema 06 06paTHOM OTOOPAKEHUH.
JlokanpHOE npUBEeHHE OTOOPAKEHUS K
KaHOHMYECKOMY BUTY (Te€OpeMa O PaHTe).

Ne Hanwveropare Conepxanue pazaena TEKYILErO
pasznena
KOHTPOJIS
1 2 3 4

5. | OrobpakeHust OTo0OpakeHrss KOHEUHOMEPHBIX ITPOCTPAHCTB U Omnpoc Ha
KOHEYHO —MEpHBIX | IeHICTBUTENbHO3HAUHBIEC ()YHKIIMU MHOTHX 3aHATUAX
IIPOCTPAHCTB. IIEPEMEHHBIX. PaznuuHble onpenenenus npeaena
HenpepriBHble (YHKIINH B TOUKE, X SKBUBAJICHTHOCTH. HenpepriBHbIC
0TOOpaXKEHMSI B TOYKE U HAa MHOKeCTBe 0ToOpaxkeHus. Konebanue

(yHKIINY HA MHOYKECTBE U B TOUKE, CBSI3b C
HENPEPBIBHOCTBIO.

6. |JlokambHbIE U Knaccudukanus Touek pa3pbiBa GyHKIMN OAHON Omnpoc Ha
rino0abHbIE BEILECTBEHHOU IepeMeHHOou. [IpocTpancTBo 3aHATUAX
CBOMCTBA HENpEepbIBHBIX HA OTpe3ke QyHKIMMA, KpuTepuit
HENpPEPBIBHBIX KOMITAKTHOCTH.

GbyHKUU. HenpepriBabie Ha KommakTe GyHKIuU. Teopemsl 0

[IpoctpancTBo HIPOMEXKYTOUHBIX 3HAYEHUSX OTOOpayKeHUI Ha IMHEHHO

HENPEPbIBHBIX — CBSI3HBIX MHO>KECTBaX.

(GyHKIHIA. TeopeMbl 0 TOCTM)KEHUU BEPXHEW U HUYKHEU I'paHen
HeNpepbIBHBIMU (DYHKLUSAMH, 33/JaHHBIMUA Ha KOMIIAKTe.

7. | Auddepenuupyemsle | [luddepeHiupyembiec 0OTOOPaKSHUA U UX Omnpoc Ha

OTOOpaKEHHUS muddepernmansl. YacTHbIC TPOU3BOIHBIC (PYHKIINI 3aHITHIX
MHOTuX nepeMeHHbIX. Paznoxenue nuddepennmana
(GYHKIIMM MHOTMX IIEPEMEHHBIX 110 O0a3UCHBIM
muddepennmanam. Marpuna SIkoou oToOpaxeHusl.
['eomerpuueckuii cMmbict quddepeHmana
otoOpakenus. MHBapuaHTHOCTD AuddepeHnnana
¢ynknun. Lennoe npasuino auddepeHnnpoBaHus
otoOpakenuit. luddepenunans: 1 npou3BoIHbIE
BBICILIETO NOpsAJKa 11 QYHKIUHN BEIECTBEHHOMN
nepemeHHoil. Teopemsl Jlarpanxa s GyHKIUN
BELIECTBEHHON NIEPEMEHHOM U 0TOOpaKeHUI.
DKCTpeMyMbI (QYHKIIHH BEIIECTBEHHOW MEPEMEHHOM.
®opmyia Telnopa, OCTATOYHBIN YJIEH B Pa3I0KEHUH
¢ynkuuu no popmyne Teinopa. [pasuna Jlonurans
pacKpbITUs HeonpeaenéHHOCTeW. Brimykibie pyHKINY.
HccnenoBanue rpapukos pynkuuii. Knaccuueckue
HEpaBEHCTBA.

8. |OcHOBBI ®opmymna Teitopa ans GyHKIMI MHOTHX NepeMeHHBbIX. | Onpoc Ha
reOMETPUYECKOTO OKCcTpeMyMbl QYHKIUH MHOTHX ITEPEMEHHBIX. 3aHATHUAX
aHaIn3a. KacarenbHast mi10cKoCTb K rpaduKy GyHKIIMA MHOTHX




9. |HccnenoBanue OYHKIMOHATBHO HE3aBUCUMbBIE CUCTEMBI () yHKITHH. Omnpoc Ha
IKCTPEMYMOB IToBepxHOCTH B MHOTOMEPHOM NPOCTPAHCTBE UX 3aHATHUIX
(byHKIMI MHOTHX KacaTelbHbIe MpocTpaHcTBa. Heobxoaumele u
IIEPEMEHHBIX. JIOCTaTOYHBIE YCIIOBHUS CYILIECTBOBAHUS YCIIOBHOTO

sKCTpeMyMa QYHKIIMH MHOTHX NEPEMEHHBIX.

10. | ITepBooOpazHas u HNHuTerpupoBanne QyHKIIUN 1O YaCTSM. Omnpoc Ha
unrerpan. [Ipapuna | MHTerprpoBanue GyHKIUH C MOMOIIBIO 3aMEHBI 3aHATHAX
BBIYHCIICHUS nepeMeHHou. IHTerpupoBaHye paloOHaNIbHbIX U
HEONPEAEIIEHHOTO TPAHCUEHICHTHBIX (YHKIIUH.

MHTErpasa.

11. | MaTerpupoBanue [Tpobnema Hax0KIeHUS TEPBOOOPA3HON IS Omnpoc Ha
byHKIMiA IIPOM3BOJILHON HEMPEPHIBHOW (PYHKINH, €€ (hru3ndecKas |3aHsIThsIX
BELIECTBEHHOU uHTepnperanus. OnpeneneHue uaTerpaina Pumana s
[IEPEMEHHOM. GbyHKIMA 0JTHOM TTepeMeHHOM. FIHTerpa ¢ mepeMeHHbIM

BepxHuM mnpenenoM. ®opmyna Herotona-JleiiOnuna.

12. | Teopus MepbI 1 Cucrema MHOKECTB B MHOTOMEPHOM IPOCTPAHCTBE, Omnpoc Ha
UHTETPUPOBaHUE n3MepuMsbIx 1o JKopaany. U dyHKImii MHOTHX 3aHATHUSIX
(GyHKIMI MHOTHX MEPEMEHHBIX 110 U3MepuMoMmy 1o JKopaHy MHOKECTBY.
IIepEMEHHbIX H3mMepuMoCTh MHOKECTBA U UHTETPUPYEMOCTh 110

PuMany ero xapakrepucTruueckoi (yHKIIHH.
HeoOxoauMmble U 1OCTATOYHBIE YCIOBUS
unrerpupyemoctu [ap0y, {ro6ya-Peitmona, Jlebera.
Knacc nnterpupyemsix no Pumany ¢pynkumii. Kpatueie
Y TIOBTOPHBIE UHTETPAJIBL.

13. | Iuddepenumnanpubie |[IoBepXHOCTH B MHOTOMEPHOM IpocTpaHcTBe. Kpaii Omnpoc Ha
(bopMEI. MIOBEPXHOCTU, OPUEHTUPYEMBIE IOBEPXHOCTH. 3aHATHUAX
WNurerpupoBanue [ToBepXHOCTHBIE U KPUBOJIMHENHBIE HHTETPAJIBI KaK
middepeHManbHBIX | MHTETpalibl OT TuddepeHanbHbX Gopm. OCHOBHBIE
hopm. dbopMyIIBl aHAK3A.

14. | DnemeHThI BekropHsbie nosst v GopMbl B TPEXMEPHOM Omnpoc Ha
BEKTOPHOT0 aHanu3a. |npocTtpaHcTse. Juddepennnanbabie onepaTopbl TEOPUH | 3aHATHIX

nois. luddepennmanbHbie onepaTopsl B
KPUBOJIMHENHBIX KoopauHartax. [loTeHnanpHbIe mos.
BektopHbIi moTeHnuan mnoss. ToYHble U 3aMKHYThIE
¢dbopmbl. He nHBapraHTHOCTH Onepaliii TUBEPreHIInd U
poTOpa MpH MPOU3BOJILHBIX (HE OPTOrOHAJIBHBIX)
npeoOpazoBanusx. IHBapuanTHas opMa CHCTEMBbI
ypaBHeHU MakcBeuia.

15. | UarerpupoBanue TeH30pHbIE TPOCTPAHCTBA IPOCTPAHCTB U (POPM. Omnpoc Ha
muddepeHManbHbIX | BHeIIHNE Mpon3BeIeHus IPOCTPAHCTB U 3aHATHUIX
¢dopm Ha KococummeTrpuueckue hopmel. [IponsBenenus
MHOT000pa3usx KococuMMmeTprueckux GopMm. Baemnuil nuddepenman

dopm. uddepenunpyembie MHOrooOpasus, UxX
KacaTelbHbIE U KOKacaTelbHble pacciaoeHus. Pasouenue
enuHUIbl. MHTerprpoBanue nugdepeHuanbHbIX Ha
MHOT000pa3uu. Teopema Crokca. BekTopHbIe moss.
Cko0OKa BEKTOPHBIX MOJIEH, TOXIECTBO SKOOH.
HHTerpanbHble KpUBBIE BEKTOPHBIX MOJIEN U
OJIHOIIapaMETPUUECKUE TPYTIIBI JIOKATbHBIX
npeoOpa3zoBanmii. BHyTpeHHee nmpoun3BeneHne
BEKTOPHBIX MOJIeH U AU epeHunanbHbIX GopMm.
[TponsBoanas JIu nuddepennnanbHoi HOPMBI BIIOJIb




BEKTOpHOTO 10151, opmynsl Kaprana, kpurepwii
[Tyankape TOYHOCTH 3aMKHYTOH (opMbl. ['pymmbt
TOMOJIOTH ¥ KOroMoJioruit e Pama Ha MHOT0OOpa3uu.
Teopema ae Pama.

16.

O yHKIIMOHAJIbHBIE
psIbI

OYHKIIMOHAIBHBIE PSAbI, TUIIBI CXOAUMOCTH.
[Tounennoe nuddepeHnpoBaHre U HHTETPUPOBAHHE
¢byHkunoHaIbHBIX psioB. Pl @ypee. [lonHbie u
3aMKHYTBIe cucTeMbl hyHknuii. Cymmbl Detiepa.
[TomHOTa CHCTEMBI TPUTOHOMETPHUECKUX (DYHKIHN B
NPOCTPAaHCTBE (PYHKIHA, HHTETPUPYEMBIX C KBaJIPAaTOM
Ha oTpeske. [Ipobiiema Jlyzuna. OrieHKH CKOPOCTH
CXOJIMMOCTH TPUTOHOMETPUUYECKHUX PSIOB.

Omnpoc Ha
3aHATUAX

17.

NHrerpanbusie
npeoOpa3oBaHus

byHKIHA.

HecobcTBeHHbIE MHTETrPaIbl, 3aBUCSIINAE OT TapaMeTpa,
muddepeHIMPOBaHIE HHTETPAJIOB TI0 ITapaMeTpy.
[IpeobpazoBanne @ypne. Unrerpan Oypre. YcnoBue
Jnnau cxonumoctu unterpasia @ypee. Bzanmocsa3pb
QG epeHIraIbHBIX CBOWCTB (PYHKINH U UX
npeoOpaszoBanuii @ypne. [IpocTpancTBo ObICTPO
yObIBaromux (GyHKIMiA 1 mpeodpazoBanmne Oypbe.
dopmyna obpamienus npeodpazoBanusi Dypre. Teopema
Korenbnukosa. [Ipunoxenue npeodpazoanus Oypoe B
MaTeMaTHYECKON (U3HKE.

Omnpoc Ha
3aHATUAX

18.

Teopus

pacnpenenenuit JI.

[IBapua u

npoctpanctba C.JI.

Co0oieBa.

[TpoctpancTBo GeckoHEeUHO U HEpPEHITUPYEMbIX
GbyHKIHI ¢ OrpaHMYEHHBIM HOCUTEIEM, €TI0 TOTIOIOTHS,
pacupeneneHus Ha HEM, UX CXOAUMOCTb.
[TpoctpancTBo O6eckoHeUHO AUPHEPEHIUPYEMBIX
(GYHKIUH C TPOU3BOIIEHBIMU HOCUTEIISIMH, €T0
COIPSKEHHOE MPOCTPAHCTBO pacIpeesieH i ¢
OTpaHUYEHHBIMU HOCUTEISIMH. Tomosornueckoe
IPOCTPAHCTBO OBICTPO YOBIBAOIIMX (PYHKIUH, €ro
COMPSHKEHHOE MTPOCTPAHCTBO 000OIIEHHBIX (HYHKIIUMA
ymepeHHoro pocra. [IpeobpazoBanue @ypbe
00001EHHBIX PYHKIMI yMepeHHOro pocTa. O0pasbl
®ypre pacnpeneneHuil ¢ orpaHHYeHHBIMA HOCUTEISMH.
dopmyna obpaienus npeodpazoanust Pypre. CBs3b
MEXy pacupeeNeHUsIMA U GYHKIUAMH,
00anamuMu co00JIEBCKUMHU ITPOU3BOIHBIMH.
[IpeoOpazoBanue Jlammaca pyHkmmii 1 0000IIEHHBIX
(byHKLUH U ero CBOMCTBA, CBA3b C MpeoOpa3oBaHUuEM
Dypse.

Omnpoc Ha
3aHATUAX

2.3.2 3aHATHA CEMUHAPCKOI'0 THIIA.
3aHATUS CEMUHAPCKOTO TUIIA — HE IPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS.

HaumenoBanue
pasnena

TemaTnka MpaKTUYECKUX 3aHATUH (CEMUHAPOB)

®opma
TEKYIIEro
KOHTPOJIS

2

3

4

AKcHOMaTHYECKUI
Meroa. Teopus
MHOKECTB

Axcnomarunueckuit Mmeto. CpaBHEHHE aKCHOMATHK.
MHoecTBO HaTypalbHBIX Uncel, akcuomaruka [leano.
Cucrema akcuom ZFC teopun MHOKecTB. [lonaTHE
oToOpaskeHHsI MHOKECTB. KOHCTPYKTHBHOE OCTPOSHHIA
cucreMsbl yncen o Heiimana. CpaBaenue akcuom [leano
1 TeopeM o unciax ¢oH Heitmana. 3

Penrenne
3aga4




®dopma

HaumenoBanue .
Ne pasena TemaTuka MpakTUYECKHUX 3aHATHH (CeMUHApPOB) TEKYILEro
KOHTPOJIA
1 2 3 4

2. |KoncrpykruHasi | Konb1o nensix uncen. Ione panuonanbHbIX YKCEl. Pemrenune
AKCMOMaTHUYECKast O pazpemmMocTH anredpanyeckux ypaBHEHUH B 3a1au
Teopus pa3IMYHBIX YMCIOBBIX MHOXKeECTBaX. KOHCTpyKTHBHAs
HGfICTBI/ITGJ‘ILHBIX TEOpUA Z[G,Z[CKI/IHI[a U aKCHOMAaTHU4YCCKas TCOPH
qHCell. ['unbbepra aeicTBUTENbHBIX Kcesl. CpaBHEHHS

OECKOHEUHBIX MHOXKECTB. I"paHu1Ibl ¥ rpaHu MHOXeCTB. O
pa3peluMoCTy anredpandeckux ypaBHEHUH B 110J1e
JNEUCTBUTENBHBIX yKcel. [loe KOMIIIIEKCHBIX YHCe.

3. | Tomomnorwust CucreMbl OKpECTHOCTEHN TOUEK HA BELIECTBEHHOU Pemenne
BEIIIECTBEHHON IIPSIMOM, CUCTEMBI OTKPBITBIX U 3aMKHYTBIX MHOXKECTB,  [3aJau
IIPSIMOM. IpeeNbHbIE, TPAHUYHbIE TOYKU MHOKECTB, KOMIIAaKTHBIE

MHOY€ECTBa Ha YMCIOBOH NPSAMON, KOMITAaKTU(UKALIHS
YHUCJIOBOM IIPSIMOM, TEOPEMBI O BIIOKEHHBIX OTPE3KaxX U
IIOKPBITUAX YUCIIOBBIX MHOXECTB. UncoBbIE
IIOCJIEIOBATEIBbHOCTH U IOAIIOCIEI0BATENIBHOCTH,
xayc1op¢hoBsl MpocTpaHcTBa. [IpMHLINIIBI BEIYUCTCHUS
IIPEAEIIOB ITOCIIEI0BATEIbHOCTEMN, YACIOBBIE PSJIBI,
CXOJMMOCTb YHCJIOBBIX PSAZOB U MOCJIEI0BATEIILHOCTEM.

4. | Tomonorus MeTtpurueckasi CTpyKTypa B MHOTOMEPHOM IIPOCTpaHCTBE. | Pemnienne
MHOTI'OMEPHBIX OTKpBITHIE U 3AMKHYTbIE MHO’KECTBA B MHOTOMEPHOM. 3a1a4
IIPOCTPAHCTB KomnakTHble MHOXKECTBA, KOMITAKTU(UKALIHS

MHOI'OMEPHBIX IPOCTPAHCTB 110 AJIEKCaHIPOBY.

5. |Orobpaxenust OTtoOpakeHns KOHEYHOMEPHBIX TPOCTPAHCTB U Pemenne
KOHEYHO —MEpHBIX | /IefiCTBUTENbHO3HAYHbIE (DYHKIIMU MHOTHX ITEPEMEHHBIX.  |3a1a4
IIPOCTPAHCTB. Paznuynble onpenenenus npeaena GyHKINUN B TOUKE, UX
HenpepriBHble SKBHMBAJIEHTHOCTh. HenpepsIBHBIE B TOUKE U HA
OTOOpaKEHUS MHOKecTBe oToOpaxeHus. Konebanue ¢pyHKIMM Ha

MHOJKECTBE U B TOUKE, CBSI3b C HEMPEPBIBHOCTBIO.

6. |JlokasnbHbIC U Knaccudukanus Touek pa3ppiBa GyHKIUNA OJHON Pemenne
rio0anbHbIe BEILIECTBEHHOW nepemMeHHou. [IpocTpancTBo 3a7a4
CBOMCTBA HENPEPBIBHBIX Ha OTpe3Ke (PYHKIMMA, KpUTepuit
HETPEPBIBHBIX KOMITAKTHOCTH.

(GyHKIMH. HenpepriBable Ha koMmakTe pyHKIuU. Teopemsl o

IIpocTpancTBO MIPOMEKYTOUHBIX 3HAYEHUSX OTOOpaKEHNH Ha JIMHEHHO —

HEMPEPbIBHBIX CBS3HBIX MHOXECTBAX.

byHKIU. TeopeMbl 0 TOCTMKEHUU BEPXHEW U HUKHEN I'paHen
HeNpepbIBHBIMU (PYHKIUSMU, 3aJAHHBIMH HA KOMIIAKTe.

7. | Iuddepentupyemsle | Tuddepenimpyempie 0TOOpaXkeHUS U KX Pemenue
OTOOpaXeHUS muddepernmansl. YacTHbIE TPOU3BOIHBIE (DYHKITUN 3a1a4

MHOTHX NepeMeHHbIX. Pa3noxenne nuddepennnana
(YHKIIMU MHOTHX ITEPEMEHHBIX M0 0a3UCHBIM
muddepennuanam. Marpuna Akobu oToopaxkeHus!.
["'eomeTpuueckuii cMbIch Tuddepeninana 0ToopaxxeHus.
WNuBapuantHocTs nuddepennuana pynkun. Lemnnoe
npaBuio auddepeHnnpoBaHus 0TOOpaKEeHUH.
Juddepennmansl v mpoN3BOIHBIE BBICIIETO MOPSIKA JUIS
(GyHKIUH BEeleCTBEHHOM nepeMeHHOM. TeopeMbl




®dopma

HaumenoBanue .
Ne pasena TemaTuka MpakTUYECKHUX 3aHATHH (CeMUHApPOB) TEKYILEro
KOHTPOJIA
1 2 3 4

Jlarpanska [u1st QyHKITUI BEIIIECTBEHHON TEPEMEHHOM 1
0oTOOpakeHUI. DKCTpeMyMbl (PYHKITUH BElECTBEHHON
nepeMeHHon. @opmyna Teisiopa, OCTaTOYHBIN YJIEH B
pasnoxxeHuu GyHkuu 1mo Gopmyie Teitnopa. [IpaBuna
JlonuTasst packpsITHs HEONIPEAECIEHHOCTEN. Boimykiibie
dbyakuun. Uccnenopanue rpadukoB GyHKIIAM.
Kitaccuueckue HepaBeHCTBA.

8. |OcHOBBI ®opmymna Teitopa st QyHKINMNA MHOTHX ITEPEMEHHBIX. Pemenne
reOMETPUYECKOrO OKcTpeMyMbl QYHKINH MHOTHX ITEPEMEHHBIX. 3a1a4
aHaIu3a. KacarenpHast m10cKoCTh K TpaduKy (yHKIHIA MHOTHX

nepeMeHHbIX. Teopema o HeABHOM QyHKIMM [U1s
otoOpaxenuit. Teopema 00 06paTHOM OTOOPaKEHHH.
JlokanpHOE IpUBEACHNE 0TOOPaKEHHSI K KAHOHUIECKOMY
BUJY (Teopema O paHre).

9. |HccnenoBanue OyHKITMOHATBHO HE3aBUCHMBIE CHCTEMBI (PYHKITHH. Pemenue
IKCTPEMYMOB IToBepxHOCTH B MHOTOMEPHOM NPOCTPAHCTBE UX 3aj1a4
(byHKIUI MHOTHX KacaTenbHble IpocTpaHcTBa. Heobxoanmele u
[IEPEMEHHBIX. JIOCTaTOYHBIE YCIOBUS CYILIECTBOBAHHUSI YCIIOBHOI'O

IKCTpeMyMa (QYHKIUU MHOTHX ITEPEMEHHBIX.

10.|ITepBooOpa3Has u WurterpupoBanue ¢pyHKIuii mo yactsm. arerpuposanue | Pemenne
unTerpai. [IpaBmwia | QyHKIMNA ¢ TOMOIIBIO 3aMEHBI IEPEMEHHOI. 3aj1a4
BBIUMCIICHUS WHTerpupoBanne palioHaIbHbIX U TPAHCIIEHICHTHBIX
HEONPEACIEHHOTO byHKIUH
VHTErpaa.

11.|UurerpupoBanue [TpoGiiemMa HaxoXk1eHUs IEPBOOOPA3HOM 1S Pemienue
byHKIMIA IPOM3BOJILHON HENPEpBIBHON QyHKIUY, € pu3ndeckas |3amad
BEILIECTBEHHOU uHTepnpetanus. OnpeneneHue naterpana Pumana s
IIEPEMEHHOM. byHKUMi o1HON epeMeHHON. IHTerpan ¢ nepeMeHHbIM

BepxHUM mpenenom. Gopmyna Herorona-Jleitbuuna.

12.| Teopust mepsI 1 CucreMa MHOYKECTB B MHOTOMEPHOM ITPOCTPAHCTBE, Pemenne
UHTETPUPOBAaHUE u3MepuMsbIx 1o JKopaany. U gyHkumii MHOTHX 3aj1a4
(GyHKIMIA MHOTUX IIEPEMEHHBIX 110 U3MepUMOMY 10 JKopjaHy MHOXKECTBY.
IIEPEMEHHBIX N3MepuMOCTbh MHOKECTBA U UHTETPUPYEMOCTB 110

PuMany ero xapakrepucTiuueckoi (GyHKIUH.
Heo6xoauMeble U 1I0CTaTOYHbIE YCIOBHS
unterpupyemoctu lap0y, [tobya-Peiimona, Jlebera.
Knacc unterpupyemsix no Pumany ¢pynkuunii. Kparusie u
ITOBTOPHBIE NHTETPAJIBI.

13.| Juddepenumanbhbie |[ToBepXHOCTH B MHOTOMEPHOM TpocTpaHcTBe. Kpait Pemenne
(hOopMBL ITOBEPXHOCTH, OPUEHTUPYEMBIE TOBEPXHOCTH. 3a/1a4
WHTerpupoBanne IToBepXHOCTHBIE U KPUBOJIMHEWHBIE MHTETPAJIbl KaK
mddepeHIaIbHBIX | MHTErpajibl OT AU depeHnnanbHbix GopM. OCHOBHBIE

hopm.

(dhopMyIIBI aHATTH3A.




HaumenoBanue
paszena

Temaruka npakTHUECKUX 3aHATUN (CEMHUHAPOB)

®dopma
TEKYIIEro
KOHTPOJISt

2

3

4

14.

3JIeEMEHTEI
BEKTOPHOT'O aHaJIN3a

Bekropnbie 1o u GopMbl B TPEXMEPHOM IIPOCTPAHCTBE.
JuddepeHunanbabie onepaTopbl TEOPUH MOJIS.
JuddepeHnmansHbie OnepaTopbl B KPUBOJIHMHEWHBIX
koopauHarax. [lorenuuanbusie moss. BekropHslii
noTeHnuan moisi. TouHsle U 3aMKHYThIe (hopmbl. He
MHBApUAHTHOCTH OIlE€paluil JUBEPIeHIIMU U pOTOpa IpU
MIPOU3BOJIBHBIX (HE OPTOrOHAIBHBIX ) IPE0OPaA30BAHUSX.
WuBapuantHas popma cucteMbl ypaBHEeHHI MakcBera.

Pemenue
3amaq

15.

WNHurerpupoBanue
(G hepeHITIATEHBIX
¢dbopm Ha
MHOT000pa3usix

TeH30pHbIE POCTPAHCTBA TPOCTPAHCTB U (POPM.
BHemrnue npousBeieHNs IPOCTPAHCTB U
KococummeTrpuueckue hopmel. [IponsBenenus
KococuMMeTpuieckux hopm. Baemmnuit nuddepentman
dopm. Auddeperunpyembie MHOTOOOpasus, NX
KacaTeJbHbIE U KOKacaTelbHbIe paccioeHus. Pasouenue
enuHuLbl. UHTErpupoBanue audpepeHnraibHbX Ha
MHOroo0paszuu. Teopema Ctokca. BekTopHbie moJs.
Cko0Ka BEeKTOPHBIX IOJICH, TOXKACCTBO SK0OH.
HuTerpanbHble KpUBbIE BEKTOPHBIX MOJIEH U
OJTHOTIAPAMETPUYECKHE TPYIIIBI JIOKATBHBIX
npeoOpa3oBanuii. BHyTpeHHee mpon3BeieHne BEKTOPHBIX
noneit u quddepenumansueix Gopm. Ipoussonnas Jlu
nuddepeHnrantbHoN (HOPMBI BIOJIH BEKTOPHOTO TIOJIS,
¢dopmynel Kaprana, kpurepuii [lyankape TouHoCTH
3aMKHYTOUW (POpMBIL. ["pyIITIEI TOMOJIOTHIT ¥ KOTOMOJIOTUH
ne Pama Ha MHOrOOOpasuu. Teopema ne Pama.

Pemrenne
3aga4

16.

QOYHKINOHAIBHBIE
pszbl

@DyHKIMOHAIBHBIE PSIIbL, TUIIBI CXOAUMOCTH. [lounennoe
TudepeHIMpoBaHNue U HHTETPUPOBAaHUE
(GyHKIMOHAIBHBIX psAoB. Panel @ypre. [lonaHble 1
3aMKHYThIEe cuctembl pyHkuuid. Cymmsl Oeiiepa.
[TomHOTa CUCTEMBI TPUTOHOMETPUUECKUX (QYHKIHN B
IIPOCTPAHCTBE (PYHKINN, UHTETPUPYEMBIX C KBaIpaTOM Ha
otpeske. [Ipobnema Jly3una. OueHKH CKOPOCTH
CXOJUMOCTU TPUTOHOMETPUYECKUX PSAIOB.

Pemrenune
3a71a4

17.

HNHurerpanbubie
npeodpa3zoBaHus

byHKIU.

HecoOcTBeHHbIE HHTETpaIbl, 3aBUCSIIUE OT TapaMeTpa,
Qg epeHIIMPOBaHNE UHTETPAJIOB IO MTapaMeTpy.
[TpeobpazoBanue @ypre. Uurerpan @ypoe. Ycnosue
[wuHn cxonnmocTty unTerpana @ypee. Bzaumocssasp

g depeHIMaIbHbIX CBOUCTB GYHKIUN U UX
npeoOpazoBannii dypee. [IpocTpancTBO OBICTPO
yObIBaromux GyHKIMA U npeodpazoBanune Oypbe.
dopmyna obpamenus npeodpazoanus Oypre. Teopema
Korenbuukosa. [lpunoxxenue npeodpasoanusi Pypne B
MaTeMaTu4ecKon (hu3uke.

Pemrenne
3a71a4




®dopma

HanmenoBanue .
Ne paszena TemaTnka MpakTHYECKUX 3aHATUH (CEMHHAPOB) TEKYILIETO
KOHTPOJIS
1 2 3 4
18.| Teopus [TpoctpancTBo GeckoHeUHO U HEpPeHITUPYEMbIX Pemenue
pacnpenenenuii JI. | (yHKIMI ¢ OrpaHMYEHHBIM HOCUTEJIEM, €r0 TOIIOJIOTHS,  |3a/1ad
IBapua u pacnpeeneHus Ha HEM, UX CXOJMMOCTb.
npoctpanctsa C.JI.  |IIpoctpancTBo 6eckoneqHO quddepeHIpyeMbIX
Cobonena. (GYHKIUH ¢ TPOU3BOJIBLHBIMA HOCUTEIISIMU, €TO

COMpPSKEHHOE IPOCTPAHCTBO pacHpeIesIeHui ¢
OTpaHUYECHHBIMU HOCUTESIMH. Tormonornaeckoe
MIPOCTPAHCTBO OBICTPO YOBIBAIOMUX (HYHKIIUM, €T0
COMPSHKEHHOE TPOCTPAHCTBO 0000MIEHHBIX (PYHKIINN
ymepenHoro pocra. [IpeobpazoBanue Oypbe
0000mIEHHBIX QYHKIUI yMepeHHOTo pocta. O6pa3bl
®dypbe pacnpeaesieHuil ¢ OrpaHUYCHHBIMUA HOCUTEIISIMH.
dopmyna oopamienus npeodpazoBanus Oypee. CBsa3b
MEXy pacipeieIeHUsIMUA U GYHKIUSAME, 00J1aTal0ITIMHU
coOoJieBckMMH Npou3BoaAHbIMU. [IpeoOpasoBanue
Jlarmnaca yHKI#I 1 0000EHHBIX (YHKIIUN U €r0
CBOWCTBA, CBA3b C MpeodpazoBanneM Dypbe.

2.3.4 TlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBble paboThl — He IPeyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOANYECKOT0 00ecnevYeHusI 111 CAaMOCTOSATEILHOM padoThl
00y4YauuXcsl Mo JUCHUIINHE

[Tepeuenp yueOHO-METOUYECKOTO 00ECTICUSHHS TUCITUTITHBI

aKCHMoMaTHn4cCKasa
TCOPUA HeﬁCTBHTeHLHLIX
YUCCII.

Ne Bun CPC TI0 BBINOJIHEHHIO CAMOCTOSTENBHOM paboThI
1 2 3
1 | Akcnomarnueckuit Kynpssues JI.JI., Kyracos A./l., Yexnos B.U1., [la6ynun M.U.
meto. Teopus CO6opHuUK 3a/1a4 0 MaTeMaTHueckomy aHanu3y. Towm 1. [Ipenen.
MHOXCCTB HenpepsiBHocTs. Auddepenmmpyemocts. M.: @uszmatiuT, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).
Kynpsasues JI.JI., KyracoB A.Jl., Yexnos B.1., Hlabynun M.U.
COopHUK 3amad 1O MaTeMaTWYecKoMy aHaim3y. Tom 2.
Wurerpanst. Psgpr. M.: @usmatiut, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
2 |KoHcTpyKTHBHAS U Kynpsasues JI.JI., KyracoB A.Jl., Yexnos B.1., Ila6ynun M.U.

COopHuK 3a1a4y o MateMatrndeckomy aHanu3zy. Tom 1. [Ipenen.
HenpepseHOCTS. Jnddepenmmupyemocts. M.: @uszmatiuT, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI.JI., KyracoB A.Jl., Yexnos B.1., Ila6ynun M.U.
COopHUK 3amad 1O MaTeMaTH4eckoMy aHaim3y. Tom 2.
Wnrerpanst. Paasl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
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Tomonorus
BELLIECTBEHHOW MPSMOM.

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Habynun M.U.
COopnuk 3a1a4y o Maremaruueckomy ananuzy. Tom 1. [lpenen.
HenpepsiBHocTs. uddepenmpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI.J., KyracoB A.Jl., Yexnos B.U., l1labynun M.U.
COopHMK 3amad IO MaTeMaTHYeCKOMY aHanmuzy. Tom 2.
Wnrerpansl.  Pagsl. M.: @®usmartnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Tomnomorus
MHOTOMEPHBIX
MIPOCTPAHCTB

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Ha6ynun M.U.
COopnuk 3a1ay o Maremaruueckomy ananuzy. Tom 1. [lpenen.
HenpepsiBHocTs. uddepenmpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.JI., KyracoB A.Jl., Yexnos B.U., Ilabynun M.U.
COopHHMK 3amay MO MaTeMaTH4yeckoMy aHaimzy. Tom 2.
Huterpanel. Paapl. M.: ®usmarinur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

OT00paxkeHus: KOHEYHO
— MEpPHBIX IIPOCTPAHCTB.
HenpepriBabie
OTOOpaKEHUS

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [llabynun M.U.
COopnuK 3a1a4y 1o MaremMatudeckomy ananuzy. Tom 1. [lpenen.
HenpepwiBHocTs. uddepenunpyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI.J., KyracoB A.Jl., Uexnos B.1., lllaOynun M.U.

COopHUK 3amad 1O MaTeMaThyeckoMy aHamuzy. Tom 2.
HNurerpanel.  Psagel. M.: ®wusmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

JloxaneHbIE U
rio0anbHble CBOWCTBA
HETIPEPBIBHBIX (DYHKIIUI.
IIpocrpancTBo
HETIPEPBIBHBIX (DYHKIIUI.

Kynpsasues JI.JI., KyracoB A.Jl., Yexnos B.1., Iabynun M.U.
COopHuk 3a1a4 o Mmaremaruyeckomy ananuzy. Tom 1. [Ipenen.
HenpepwiBHocTh. uddepenunpyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A./l., Yexnos B.U., Illabynun M.N.
COopHUK 3amad 1O MareMaTuyeckoMy aHammsy. Tom 2.
Wurerpanst. Psaasl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Juddepenimpyembie Kynapssues JI.JI., KyracoB A.Jl., Yexnos B.U., Ilabynun M.J.

OTOOpaXeHUsI CO6opHuK 3a/1a4 0 MaTeMaTHueckomy aHanu3y. Tom 1. [Ipenenn.
HenpepsiBHocTs. Juddepenmpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).
Kynpssues JI.JI., KyracoB A./l., Yexnos B.U1., [Ha6ynun M.U.
COopHUK 3amad 1O MaTeMaTH4eckoMy aHaim3y. Tom 2.
Wnrerpanst. Paasl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

OcHOBBI Kynpssues JI.JI., KyracoB A.Jl., YUexnos B.U., Ilabynun M.U.

reoMEeTpUICCKOro COopHuK 3a1a4 0 MaTeMaTHueckomy ananu3y. Tom 1. [Ipenen.

aHaJIM3a.

HenpepwiBHOoCTh. Iuddepenunpyemocts. M.: @uzmariut, 2010.
—496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., KyracoB A./l., Yexnos B.U., [Habynun M.U.
COopHUK 3ama4 10 MaTeMaTHYeCKOMY aHaimm3y. Tom 2.
Wurerpansl. Psaapl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
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HccnenoBanue

AKCTPEMYMOB (DyHKITHIHA
MHOTHX [EPEMEHHBIX.

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Habynun M.U.
COopnuk 3a1ay o Maremaruueckomy ananuzy. Tom 1. Ipenen.
HenpepsiBHocTs. uddepenmpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A.l., Uexmos B.U., [llabyaun M.I.
COopHUK 3amad 1O MaTeMaTW4eckoMy aHaim3y. Tom 2.
Hurerpanel. Paasl. M.: ®usmarinur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

10

[TepBooOpa3nast u
unrerpai. [Ipasuna

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Habynun M.U.
COopnuK 3a1a4y o MaremMaruueckomy ananu3zy. Tom 1. IIpenen.

BBIMCIICHHA HenpepsiBHocTs. uddepenmpyemocts. M.: @uzmatiut, 2010.

HEOIPEACICHHOTO — 496 c. (http://e.lanbook.com/books/element.php).

MHTErpaa.
Kynpssues JI.JI., Kyracos A./l., Yexnos B.U., [abynun M.U.
COopHUK 3afad 1O MaTeMaTH4eckoMy aHaiuzy. Tom 2.
Wurerpanst. Psaapl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

11 |UurerpupoBanue Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Habynun M.U.

¢byHKIMI BelleCTBEHHON

IIEPEMEHHOM.

COopnuk 3a1a4y o Maremarudeckomy ananuzy. Tom 1. [Ipenen.
HenpepwiBHocTs. uddepenunpyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Habynun M.U.
COopHUK 3amad 1O MaTeMaTH4eckoMy aHaim3y. Tom 2.
Wuterpainsl. Psaapl. M.: ®uzmatiut, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

12 | Teopus mepbl 1 Kynpssues JI.JI., Kyracos A./l., Yexnos B.1., [la6ynun M.U.
MUHTETPUPOBAaHHE CO6opHuUK 3a/1a4 0 MaTeMaTHueckomy aHanu3y. Towm 1. [Ipenen.
(yHKLMI MHOTUX HenpepsiBHocTs. uddepenupyemocts. M.: @uzmatiaut, 2010.
IEPEMCHHBIX — 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI./1., KyracoB A./l., Yexnos B.U., [labynun M.U.
COopHMK 3ajauy 1O MaTreMaTHYecKoMy aHaiuzy. Tom 2.
Wurerpanbl.  Psaapl. M.:  @®usmarnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

13 | Tuddepenumanbubie Kynpsasues JI.JI., KyracoB A.Jl., Yexnos B.1., Ilabynun M.U.
(bOpMBI. COopHuK 3a1ay o MaTeMatndeckomy aHanu3zy. Tom 1. I[Ipenen.
Wnrerpuposanue HemnpepsisHocTs. Auddepennmpyemocts. M.: @uzmatiut, 2010.
E‘)Hq’q’epeHHHam’HHX — 496 c. (http://e.lanbook.com/books/element.php).

opM.
P Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [llabynun M.H.
COopHuK 3amad 1O MaTeMaTH4eckoMy aHaiuzy. Tom 2.
Wnrerpanst. Paasl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

14 | Onementsl BektopHOro  |Kynpsisues JI.JI., Kyracos A.Jl., Uexmos B.1., [llabynun M.H.

aHau3a.

COopHuK 3a/1a4y o MaTemMaTudeckomy ananuzy. Tom 1. [Ipenen.
HenpepseHOCTS. Inddepenmmpyemocts. M.: @uszmatiuT, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI.JI., KyracoB A.Jl., Uexnos B.1., Ilabynun M.H.
COopHUK 3amad 1O MaTeMaTW4eckoMy aHaimzy. Tom 2.
Hurerpanel. Pansl. M.: ®usmarinur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
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15

HHurerpuposanue
nuddepeHImaIbHBIX
¢dbopM Ha MHOTOOOPA3UIX

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Habynun M.U.
COopnuk 3a1a4y o Maremaruueckomy ananuzy. Tom 1. [lpenen.
HenpepsiBHocTs. uddepenmpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A.Jl., Uexmos B.U., [llabyaun M.U.
COopHUK 3amad 1O MaTeMaTW4eckoMy aHaim3y. Tom 2.
Hurerpanel. Paasl. M.: ®usmarinur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

16

DyHKITMOHATIBHBIC PSIBI

Kynpssues JI.JI., KyracoB A./l., Yexnos B.U., [Ha6ynun M.U.
COopnuk 3a1ay o Maremaruueckomy ananuzy. Tom 1. [lpenen.
HenpepsiBHocTs. uddepenmpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI.JI., KyracoB A.Jl., Uexnos B.1., Ilabynun M.H.
COopHUK 3agad 1O MaTeMaTH4eckoMy aHaiuzy. Tom 2.
Wurerpanst. Psaapl. M.: @uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

17 |UurerpanbHbie Kynpssues JI./1., Kyracos A.Jl., Yexsos B.U., Ila6ynun M.H.
npeoOpazoBaHus COopHUK 3a7a4 110 MaTeMaTudeckomy aHanuzy. Tom 1. Tlpenen.
yHKImii. HenpepsiBHocTs. uddepenmmpyemocts. M.: @uzmatiut, 2010.

— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.JI., KyracoB A.Jl., Uexnos B.1., llabynun M.U.
COopHuK 3amad 1O MaTeMaTW4eckoMy aHaim3y. Tom 2.
Huterpanel. Paasl. M.: ®usmarinur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

18 |Teopwus pacnpenenennit  |Kynpssues JI./., Kyracos A.Jl., Yexnos B.1., [llabyrun M.U.
JI. llTBapua u COopHUK 3a/1a4 110 MaTeMaTuieckoMy ananusy. Tom 1. [Tpenern.
npoctpancraa C.JI. HenpepsisHocTs. Auddepenmmpyemocts. M.: @uszmatiut, 2010.
Co0onesa.

— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsasues JI.JI., KyracoB A.Jl., Yexnos B.1., Ilabynun M.U.
COopHUK 3aad 1O MaTeMaTHdeckoMy aHaiuzy. Tom 2.
Wurerpansl. Psaapl. M.: ®@uszmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

YyeOHO-MeTOANYECKIE

MaTepurajibl IJid CaMOCTOSATEIbHOU pa6OTBI o6yqa}0111nxc51 nu3

qrca MHBAJIUJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHMUYEHUAM UX 3[JOPOBbS U BOCHIPUATHUS MH(DOpMAIIH:

JList a1 ¢ HapyLIEHUsIMU 3PEHMUS:

— BTIe4yaTHOH (popMe yBeTUUeHHBIM HIPUPTOM,

— B (hopMe NIEKTPOHHOTO IOKYMEHTAa,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B IIeYaTHOHU (opme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.
JUist U1 ¢ HapyILIEHUSIMUA ONIOPHO-/IBUraTeIbHOTO anmapaTra:

— B IIeYaTHOH (opme,

— B (popme 3IIEKTPOHHOTO TIOKYMEHTA,
JlaHHBIN IepeueHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTa
00yYarOIIHUXCSL.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH.
[Tpu 3y4eHun JTaHHOTO Kypca UCTIOIB3YIOTCS KaK TPAJAUIIMOHHBIC JICKIIHH 1 TJabopaTop-

HBIC 3aHATUSA, TAK 1 COBPEMCHHBIC HHTCPAKTUBHELIC 06pa30BaTeJIBHBIe TCXHOJIOI'UH.
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[enp 1abOpaTOPHBIX 3aHATUN — HAYIUTh CTYJCHTA IPUMEHSTH MMOJIYICHHBIC HA TEKIIUIX
TEOPETUYECKUE 3HAHMS K PEIICHUIO U HCCIIEIOBAHNIO KOHKPETHBIX 3a]1a4.

K o0pa3zoBarenbHBIM TEXHOJIOTUAM TaKK€ OTHOCSTCS HMHTEPAKTUBHBIE METOJIbI
oOyueHus. MHTepakTHBHOCTh MOJa4Md MaTepuaia IO JUCHUIUINHE «MareMaTndecKui
aHaM3» IPEIIOJaracT He TOJIbKO B3aMMOJCHCTBUS BUJIA «IIPENOAABATEIb - CTYIAEHT» U
«CTy- JEHT - NPENo/IaBaTellby), HO U «CTYIEHT - CTyJIEHT». Bce 3Th BBl B3aMMOJEHCTBUS
XOPpOIIO J10- CTUTAKOTCA IPH U3JI0KEHUHU MaTepuaia, B X04€ JUCKYCCUl. TaKkKe UCIONIb3YHTCS
3aHATHS- BUSYAJIM3aLMU U TOKJIabl CTYIAEHTOB.

Juckyccus

B03M0OKHOCTB TUCKYCCUU MPEAIOIaraeT yMeHUe BbICKa3aTh COOCTBEHHYIO UCH0, IPEea-
JIOXKHUTh CBOM IyTh PELIEHMs, apryMEHTHPOBAHO OTCTAMBATH CBOKO TOYKY 3PEHUS, CBSI3HO
u3na- rate MbIcad. [lonesHsl cieayromue 3aJjaHus: COCTABJICHUE IUIaHA pEIleHMs 3a/1adH,
MIOUCK JIPY- TOTO CIIOCO0a peIIeH s, CPaBHEHNE PA3IMYHBIX CIIOCOOOB PEIICHNUs, IPOBEICHUE
BBIKJIAZIOK JUISI PEHICHUS 33aJaud W BBIKJIAJOK JUISI TIPOBEPKU MPABUIBHOCTH IOJYYEHHOTO
pelleHusl, pacCMOT- PEeHHEe 3ajJay C JMIIHUMU W HEJOCTAUIMMU JaHHbIMH. CTyneHTam
IpeJularaercsi NpoaHaIu3u- poBaTh BAPHAHTHI peIlIeHUs], BbICKa3aTh cBOE MHeHUE. OCHOBHOM
00BbEM HCIIOJIb30BAaHUSI MHTEP- aKTUBHBIX METOJOB OOYYCHHUs pEaNn3yeTcs UMEHHO B XOJIe
JIUCKYCCHU.

OO0111e BOIPOCHl, KOTOPBIE BHIHOCATCS Ha AIUCKYCCHIO:

Onucanue MoJenu.

HccnenoBanue MOJIeU UM MTOUCK PA3JIMYHBIX CIIOCOOOB peIlIeHUH 3a1auu.

Br160p cpean paccmarpuBaeMbIX CIOCOO0B HanboIee palioHaIbHOTO.

3ansTHe-BU3yaIH3ALNS.

B nanHoM THIE mepenava npenojaBareieM MHPOPMALMU CTYJEHTaM COMPOBOXKIAETCS
MOKA30M PA3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JOTHYECKUX CXEM, OMOPHBIX KOHCIIEKTOB, JIHa-
rpaMM | T. II. (HallpuMep, C MOMOIIBIO CIaiI0B) .

Bcero yue6HbIM mmanom npenycmorpeno 108 gaca B uHTepakTHBHON opme

Cemectp Bun Ucnonpzyemblie HHTEpAKTUBHbBIE Konnue-
3aHATHUS 00pa3oBaTeNbHbIC TEXHOJIOTHH CTBO 4a-
COB
1-4 JIabopatop- 3anstue-Buszyanusanus: «[loBepxHoctu B 40
HBIC MHOTI'OMEPHOM IIPOCTPAHCTBE.»
3aHATHA Huckyceus «Kpaii noBepxHocTH, 50

OpUEHTHPYEMbIE TOBEPXHOCTHU.»

3ansrue-pu3yanmu3anus: «OCHOBHbIE (GOPMYIIbI 18
aHaIn3a.»

Uroro: 108

CaMmocrosiTenbHasi paboTa CTYAEHTOB SBISIETCS HEOThEMJIEMOM YacThi0 Ipoliecca
noAro- ToBkH. [lom camocToATenbHON pabOTOM MOHWMAETCS YacTh YYEOHOM IJIaHUPYEeMOU
paboThl, KO- TOpas BBIMONHSAETCS TO 33aJaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE
mpernojaBaTens, HO 0e3 ero HemoCPEICTBEHHOTO YIaCTHI.

CamocTosiTenpHast paboTa HalmpaBjIeHa Ha YCBOGHUE CHCTEMbI HAYYHBIX U Mpodeccro-
HATBHBIX  3HAHWW, (POPMHUPOBAHUS YMEHUH ©  HABBIKOB, MPHOOPETEHUE  OMBITA
CaMOCTOATENbHON TBOpYeckoi nesrenbHOCTH. CPC momoraer ¢GopMupoBaTh KyJIbTypy
MBIIUICHHUS CTYAEHTOB, paCIIUPATh O3HABATEIBHYIO JEATEIbHOCTD.

Bunpl camocTosiTenbHOM paboTHI 110 KYpCy:




a) Mo WeJsiM: NOATOTOBKA K JIKIUSAM, K NMPAKTUYECKUM 3aHATHAM, K KOHTPOJIbHOU
paboTe, K KOJUIOKBUYMY.

0) mo xapakTtepy padoThl: H3yueHHUE JIUTEPATYPbl, KOHCIIEKTA JIEKIIHIi; IOMCK JINTEpa-
Typbl B OMOJINOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOH /ISl CAaMOCTOSITENIbHOTO U3YUCHHS
HAaYYHOU JINTEPaTyphl; pEIICHHE 3a/1a4, TECTOB

JUist M1l ¢ OTpaHUYCHHBIMUA BO3MOKHOCTSIMHU 37I0POBBSI IIPETyCMOTPEHA OpraHU3alus
KOHCYJIBTAIMH CO CTYZIGHTOM P MTOMOIIH 3JIEKTPOHHOI HH(POpMaOHHO- 00pa3oBaTeIbHON
cpeasl BY3a.

HJ’I?I Jyn ¢ OrpaHUYCHHBIMHA BO3MOXKHOCTAMHU 30POBbA IPEAYCMOTPEHA OpraHH3allna
KOHC}’HBTaHI/Iﬁ C UCIIOJIb30BAHUECM BHCKTPOHHOﬁ IIOYTHI.

4. OueHOYHbIE CPEACTBA /ISl TEKYIEro KOHTPOJIS YCIIEBA€MOCTH H IIPOMEKYTOYHOM
aTTecTalmm.
4.1 ®oH/ OLIEeHOYHBIX CPEJICTB /ISl MPOBEIeHNUsI TEKYIIEro KOHTPOJIS.
1) Mpenensl.

HaiiTu npenensl cneayomux BoIpaKeHHH

- Iim X+\/X+\/§

X—>+00 x+1

2. lim X —Ya—Jx—a
X—a \/_\’j —CI?
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x—8 \/;_2

. x-1

4, |Il’nm(\/;_1

x—1

[ERY

5. lim ~/Cos x ~ 3/cos
x>0 sin? x

T
6 limtg2x - tg(_- x)

N 4
4
X
7 lim(1- x)tg
X—1 2
x-1
R (Y 1
x>l X 41
\ )
9. lim cos”x_

N—o0 _\/Z

Intg(ﬂ + ax)



10. lim 4

X0 sin bx
11.
i aX+h + aX—h _ 2aX
lim
h—0 h2
. gax _ ebx
12. I|m

x-0Sin ax —sin bx



2) IlpousBoaHas

1. Tlox xakumu yriamu nepecekaroTcs KpuBble Y = X2 u X = y2?

2. Ilpu xakoM BbIOOpe mapamerpa N kpuBast Y = arctg(nx) nepecekaer ocb Ox nox
yriioM 00JbIIuM, YeM §9°7

3. 3amenss npupaiienue GyHxuun uddepeHimanoM, HalTH TPUOIMKEHHO CEAYIOIINE

snauenust: /1,02, sin 29°, Ig11.

4. BpIUMCINUTD IPEAECTIBL: ( 1\ ( arctgx\ x1?
, lim ctgx— , lim

lim .
x>t 233\z|rﬁg§ 3_( 13 X—> ‘ x ‘ | |
. N J el x )

2
— e2 X—X

5. Pasnoxuts B psa Teitnopa pyukiuo Y no uneHac X°.

6. Hocnenoysars 1 mocTp@i b rpadyk QyHKImm
y=— Y= 2 g
, Y=X 3
(x +1)° 1+ X

X2 y2 =

7. B DJIJIUIIC + 1 BIIUCAThb HpHMOYFOHBHI/IK CcO CTOpOHaMI/I HapaJ'IJIeJ'IBHBIMI/I OCsiIM
az  b? ’

AIIIUIICA, TUIO0IIA/b KOTOPOT0 HANOOIbIIIAs.
8. Bmap paanyca R BnucaTh HnimMHAp HauOOIIBIIEr0 00beMa.

3) HeonpenesieHHBI WHTErpaJ

Bp1aucnuTh UHTET! paJibI:

—

N

A




dx

X X24x+1
dx

T (x+1) x2+1

3. | 2 +X—x2dx

4. _. X* +2x% -1 - xdx
X% +5X + 4y

> J i i5x2 44

x3 +1 dx

_ Ey?
5x Jagx

7'I(x—1)2 (X2 + 2%+ 2)
dx

8 J‘(xz —4X +4)(x* — 4x +5)

6-.[)(3

. 1- x+1 dx
143 x+1
X+ 2x+2
10. dx
’ X
11. .. O dx
1+ 1-2x—x?2
12. | x*+x*dx
13. Itg5xdx
i dx
14. | dx
(2 + cos x) sin x
15. ¢ sin X dx

16

sin3 x + cos® x

.I(x2 — 2X + 2)e*dx



17 I o
1+e%+e%/+e 3
18. Ix -arctg (x +1)dx

19. J‘arcsin Zﬂ dx
X+1

4) OnpenesieHHbIH HHTErpaJl.

1. BoluncnuTh onpeesieH bl HHTErpajl, pacCMaTpUBasi ero Kak Mpeziesl COOTBETCTBYIOMICH
MHTETPAIbLHON CYMMBI

1 ™
![axdx, jsin xadx
0

2. Haiitu 3Hauenue npeaciia C IOMOLIBLIO OIIPEACIICHHOI'O HHTCIpaJia

. 1 2 n-1

limE+= ot

e N2 N2 n2
3. Brruuciurs

1 -1 dX 3 X
A0 : dx
_fx(z x)10 dx, Lxm, .([arcsm X

0

4. BpIYUCIHUTH UIOMIA/b GUTYP, OTPAHHYEHHBIX KPUBBIMU:

a) y = |g x | y=0, x=0.1, x=10.

6) X =a(t—sint),y =a(l-cost),0<t<2m, y=0.
5 B) I'=a(l+ cosop)

Haiiti 1iivHBI AyT CIEaYIOMUX KPUBBIX:
T
a) y=In(cosx), 0 <X <a< 5

6) X =cos*t,y =sin“*t
B) I =asindo
6. HaiitTu KoOpaAUHATHI IEHTpa TSAXKECTU 00JIACTH, OTpAaHUYEHHOH Mapabomamu aX = y2 51

ay = x2 (a>0).

5) UncyioBbie 1 PyHKIMOHAIBHBIE PSIIBI

1. Uccnenosarhb Ci(O)II/IMOCTI) psIoB

a2 1000n+1

1
= 2"n!
b. 2

1




» 3'nl

C. nn
1
w 1
d. Z Ynn
A

Loty

e. 5
*© (_1)(71)/2

f. ;—z—mn
©«In n 7N

9. Z n_ sin 4
» (-1)

>

A+p
wl an-11
. Z(ﬁ)n_r{,ﬂ%
Sin
oD 12
2 Inn

2. OnpenenuTb 007aCTh CXOAUMOCTH
_n
a Y, n
DN (1-x)

b Y, |

11+ x)

1
] Xn

C. Z‘11+ X2
3. HccnenoBath MOCIENOBATEIRHOCTD HA PABHOMEPHYHO CXOMMOCTh
x)=x",0<x<
o

a. —
2

b. f(x)=x", Q<x<1
c. fa(x)= i

d f(x)=¥1+x",0<x<2

4. HccnenoBathb XapaKkTep CXOANUMOCTHU

a an’ |x|<q,q<1
1

b. an, |x|<1
1



¢ 2%

nr X e (O,+oo)



d. Z(l—x)x“ , 0<x<1

nx
€. Z1+ n® x2
1

4.2 ®oH OLIEHOYHBIX CPEICTB /1JIs1 IPOBeIeHHsI MPOMEKYTOUHOM aTTeCTAlUN.
Bomnpockl K KOJLUIOKBHYMY

MHoxecTBa U ONepaliy HaJl MHOXKECTBAMH.

PaBHOMOIIHBIE MHOXKECTBA. CUETHBIE MHOXKECTBA. MHOKECTBA MOLTHOCTH KOHTHHYYMA.

AKcHOMAaTHKa MHOXECTBA JI€MCTBUTEIILHBIX YUCEI.

JlemMma 0 BI1O’KE€HHBIX OTpe3Kax. HecuéTHOCTh MHOXKECTBA JEUCTBUTEIbHBIX YUCEIL.

I'panu 4yKCIOBBIX MHOXKECTB.

[Tonsrtue yrcnoBoil pyHkiuu (orodbpakenus). 'papux Gpynkuuu. OdparHas GyHKIHA.

Onpenenenue npezesna NoCieq0BaTeIbHOCTU. EAMHCTBEHHOCTD Mpeena.

CBoiicTBa CXOAAIMXCS MTOCIEN0BATEIbHOCTEN, CBA3aHHBIE C HEPABEHCTBAMM.

beckoHneuHo Masible 1 OECKOHEUHO OOJIBIINE MOCIIEA0BATEILHOCTH.

0. Apudmernueckue onepanuy HaJl CXOISIIMMUCS I10CIEI0BATEILHOCTMU.

11. TIpenen MOHOTOHHOM MOCIEI0BATEIBLHOCTH.

12. Yucno «e».

13. IMommocnenoBarenpHOCTH. YacTnuHble mipeneisl. TeopeMa bonbiiano-BeliepmTpacca.

14. ®ynnamenranbHble nocnenosareabHocTu. Kpurepuit Komm.

15. Tlpenen ¢pynkuuu B Touke. Onpenenenue no Kommu u no I'efine.

16. JlokanbHble cBOMCTBA (PYHKLMH, UMEIOIINX MIpeJiesl B TOUYKE (OrPaHUYEHHOCTD,
onpeAeéHHOCTb 3HaKa, CBOMCTBA, CBA3aHHbIE C HEPABEHCTBAMU U ONIEPaLlUsIMU HaJl
GYHKIHAMA).

17. TlonsTHe HempepbIBHOCTH (YHKLUHU B Touke. Touku pas3peiBa. JIoKaibHbIE CBOWCTBA
(GyHKIMI, HETIPEPhIBHBIX B TOUKE.

18. Teopemsl Beitepirpacca o (pyHKIMSX HEMPEPBIBHBIX Ha OTPE3KE.

19. Teopemsr Komn o pyHKIMAX HEMPEPHIBHBIX HA OTPE3KE.

20. Teopema 0 CyIIeCTBOBaHUHM M HETIPEPHIBHOCTH 00PATHOW (PYHKIIHH.

21. PaBHOMepHast HeTIpepbIBHOCTH (yHKIMH. Teopema Kanropa.

22. HepaBeHcTBa UI TPUTOHOMETPUYECKUX (DYHKIIUH.

23. Ilepsblil 3aMeuaTenbHBIN MPEJIEN U eT0 CIEICTBHSL.

24. Bropoii 3amMeuaTeIbHbBIN Ipe/Ien.

25. CrnezacTBus U3 BTOPOro 3aMeyaTesIbHOTO Mpeena.

26. CpaBaenue ¢pyHKuuii. O-CHMBOJIHKA.

27. DxBuBaneHTHbIE QyHKIMH. KpuTeprii 5KBUBaJICHTHOCTH (DYHKITHIA.

[IpumeHneHue mpy BHIYUCICHUH NMPEAETOB PYHKIIUA.

Hooo~NooOR~wNE

28. AcumnToThl rpaduka QyHKINH.

Bonpocsl k 3k3aMeHy
1 cemectp

1. MHOXecTBO HaTypallbHBIX yncenl. Akcnomaruka [leano.

2. [ToctpoeHune KoubIia enbIX Yncel. Pa3pemmmMocTs ypaBHeH S @ + X = D B KOJIbIIE HENTbIX
qHcen

3. [None parmoHanbHBIX yrcenl. Pa3pemmMocTs ypaBHeHUs aX = D B 1oJie pariioHaaIbHbBIX YHCEI.
4. O Hepa3pemnMOCTH YpaBHEHUS X2 = 2 B 1I0JI€ pallMOHAIBHBIX Yrcel. CTPyKTypa MHOXKECTB

{peQ|p2<2}, {peQ|p2>2}.



5. CedeHus parmoHAIbHBIX yKcell. PaBeHCTBO ceueHnid. OTHOIIEHUE TTOPSIIKA BO MHOXKECTBE
ceueHunil. Ceuenue O*.

6. Cymma ceuennii. CBOWCTBA CyMMBI CEUECHUI.

7. O pa3pemmmoctu ypaBHeHusI o + 3 = O* BO MHOKECTBE CEUCHHIA.

8. O pa3pemnmMocTy ypaBHEHUS o + Y = 3 BO MHOKECTBE CECUCHHIA.

9. Onpenenenre MPOU3BEICHNS CCUCHUM.

10. Teopema 0 IIIOTHOCTH PallOHATBHBIX CEUEHUN BO MHOKECTBE CEUEHUH (J0Ka3aTEeNbCTRO).
Teopema Jlenexunna (popMynupoBKa).

11. I'panuisl ¥ rpaHu MHOKeCTB. OrpaHndeHHbIE MHOKECTBA. [IpumMepsl.

12. Teopema o cyliecTBOBaHUU BEPXHEI IPaHU OrPAaHUUYEHHOTO CBEPXY MHOXKECTBA.

13. Teopema o cyliecTBOBaHUM HUKHEH 'PaH OTPaHUYEHHOTO CHIU3Y MHOYKECTBA.

14. Teopema o CyIIECTBOBAaHHHU PEIICHHS YpaBHEHHUs YK = X B 10JIe BEIECCTBCHHBIX YHCEIL.

15. Akcnomaruka [ mibOepTa BEeleCTBEHHBIX YHCEIL.

16. Cuérnble MHOecTBa. Teopema 0 CYETHOCTH CUCTEMBI CUETHBIX MHOYKECTB.

17. Hecuérnble MHOecTBa. Hecu€THOCTH MHOKECTBA BEIIECTBEHHBIX yncesl. KOHTHHYalbHOCTD
KOHTUHYyMa KOHTUHYYMOB.

18. Onpenenenne £-OKPECTHOCTH TOYKU HA YUCITIOBOM MPsIMOK. [ IoHSATHE OTKPBITOCTH
MHOYKECTBA.

19. CgoiicTBa CUCTEMBI OTKPBITBIX MHOXKECTB.

20. [TpuHIMI TBONCTBEHHOCTH B TEOPUU MHOKECTB.

21. 3aMKHYTbhIE MHOKECTBA, UX CBOMCTBA.

22. Teopema 0 MOKPBITUSX OTpe3Ka HHTepBaaMu. OnpeieseHre KOMIaKTHOTO MHOXKECTBA.
23. OyHkuuu, oTo0pakeHrus MHOKECTB. IHbeKTHUBHBIE, CFOPBEKTUBHbBIE, OUEKTHBHbIE
otoOpaxkenus. [loHsTHE YMCIOBOI MOCIEA0BATENFHOCTH, CTAIIMOHAPHBIE MTOCIIEA0BATEILHOCTH.
24. TloHnsaTe MOHOTOHHOM (PYHKIIMU BEIIECTBEHHON MepeMEHHON, TPUHUMAIOIIEH
BELIECTBEHHBIE 3HaueHus. [[oHATHE TOANIOCIEN0BATENIBHOCTH 331aHHOM IIOCIIEI0BATENBHOCTH.
IIpumepsr.

25. [lonaTue npezena 4uCIOBON MOCIE10BaTEILHOCTH Ha A3bIKe (&€,0). [locnenoBaTensHOCTH
0eCKOHEUHO O0JIbIINE U OECKOHEUHO MaJIbIE.

26. OKpecTHOCTb TOYKH Ha UHUCIIOBOU MpsiMoit. OnpeeneHue npeaesna YucioBoi
MOCJIEZI0BATEIBLHOCTHU Ha SI3bIKE OKPECTHOCTEH.

27. TloHsITHE METPUIECKOTO pocTpaHcTBa. Onpenenenne nmpeesna YucioBOr
MIOCJIEI0BATEIBHOCTH Ha S3bIKE METPHK.

28. HeoOxomumoe yciioBrE CXOAMMOCTH YHCIIOBOH ITOCTIEI0BATEILHOCTH.

29. Teopema 0 BIIOKEHHBIX OTPE3Kax.

30. dyngaMeHTaTBHBIE TTOCTIEIOBATEIHbHOCTH. He00X01MMOe 1 TOCTaTOYHOE YCIIOBHUE
CXOAMMOCTH YHCIOBOM MOCIEI0BATEIbHOCTH.

31. lIpenenpHas TOYKa MHOXKECTBA. 3aMKHYThIE MHO)KECTBA KaK MHOKECTBA, COJIEpIKaIle CBOU
IIpeIebHbIE TOUKA. DKBUBAJIEHTHOCTD PA3JIMYHBIX ONPEICIEHUI 3aMKHYTBIX MHOXKECTB.

32. KoMnakTHbIE MHOKECTBA. DKBUBAJIEHTHOCTh UX ONPEAETICHUN C TOMOIIBIO TOKPBITHI U C
MTOMOUIBIO NIPEJIENBHBIX TOUEK Ha R.

33. 3amMbpIKaHHE MHOKECTBA. 3aMKHYTOCTh 3aMBIKaHUSI MHOXKECTBA.

34. I'paHrYHBIC TOYKH MHOKECTBA. 3aMKHYTOCTh TPaHHUIIBI MHOXKECTBA.

35. CTpyKTypa OTKPBITHIX MHOKECTB HA YUCIIOBOH ITPSIMOIA.

36. Touka MPUKOCHOBEHHUSI MHOXKECTBA. V301MpOBaHHBIE TOYKH MHOKECTB.

37. TeopeMbl 0 CXOUMOCTH MOHOTOHHBIX MTOCTICIOBATCIIHHOCTEH.

38. BepxHuii 1 HWKHUH TTPEIEITBI TIOCIIE0BATEILHOCTH. YaCTHUHBIE TIPEIeIThI YUCIIOBON
II0CJIEIOBATEIBHOCTH.



39. Teopema o BBIZICIICHUH CXOASAIICHCS TTOAMOCIEA0BATEILHOCTH YOTPaHHYCHHON
MOCJIeI0BATEIbHOCTH.

40. [TpuHIUITBI BEIYMCIICHUS TPE/ICTIOB.

41. PacimpeHue YUCIOBOM MPAMOi, €€ KOMITaKTU(PHUKAITHS.

42. HekoTopble CreMaIbHbIE PECIbI.

43. Tlonarue yucioBoro psjaa. Yactuunsie cyMMmsbl psia. Cymma psiga. Beruucienue cymMmsl
psiga, COCTaBIEHHOTO U3 YWICHOB YOBIBAIOIICH reOMETPUIECKON TPOTPECCUH.

44. HeoOxoanmoe ycaoBHUE CXOAUMOCTH psifa. ['apMoHMYeCcKHid psij.

45. [punnun cpaBHeHus psaaoB. [Ipu3naku cxonquMocTy YucioBbIX psagos JanamOepa, Komm.
46. [Ipuznak cxonumoctu J{upuxiie YUCIOBBIX PSIOB.

47. Tlpu3Hak cXoauMOCTH AOest YUCTIOBBIX PSAIIOB.

48. Ilpenen dpynkuuu B Touke. Onpenenenus I eitHe n Komn, Ux S5KBUBAJICHTHOCTbD.

49. HenpepbIBHOCTH (DyHKIIMH B TOuke. HenpephiBHOCTH (DYHKIIMH HA MHOXKECTBE.

50. Teopema 0 HEeMpPepHIBHBIX PYHKIMSX, 33JaHHBIX HA KOMITAKTE.

51. TeopeMa 06 OTKPBITOCTH IPOOOPa3a OTKPHITOTO MHOKECTBA IIPH OTOOPAKCHUH
HenpephIBHOU (QyHKIUEH.

52. TeopeMa 0 3aMKHYTOCTH 00pa3a 3aMKHYTOTO MHOKECTBA IPU OTOOPAKEHUHN HETIPEPHIBHOM
(byHKITHEH.

53. Teopema 0 KOMITAaKTHOCTH 00pa3a KOMIAKTHOTO MHOKECTBA IPH OTOOPAKECHUH
HETPEPBIBHON (PYHKIUEH.

54. Jlemma 0 JIOKaJTbHOM MOBEIEHUH (PYHKIIUU B OKPECTHOCTH TOUKH HEMPEPHIBHOCTH.

55. JleMMa 0 MPOMEKYTOUHBIX 3HAUYCHUSX HETIPEPBHIBHBIX (DYHKIIHIA.

56. Teopema 00 oOpaTHON QYHKIMH I MOHOTOHHOM HETIPEPHIBHOM (DYHKITHH.

2 cemecTp

1. Kosbro HenpepsiBHBIX Ha MeTprke ACK yHKmi.

2. OnpenienieHre paBHOMEPHO HEMPEPHIBHBIX (YHKINI Ha MHOKeCTBe. Teopema o paBHOMEpHOI
HEeNpPEepbIBHOCTH (PYHKIMH, HEPEPHIBHOM B Ka)KIOM TOUKE OTpE3Ka.

3. IonsiTre konebanus GyHKIIMU HA MHOXKECTBE. Teopema 0 paBHOMEPHON HENPEPBIBHOCTH
(GyHKIMY, 3a/1aHHOM Ha OTpe3Ke.

4. TloHsiTHe MeTpHYECKOro mpoctpancTa. Onpenesnenue npocrpanctsa Cla, b] pyHkimii,
HEIPEPBIBHBIX HAa OTPE3KE.

5. Teopema 0 3aMKHYTOCTH TipocTpancTsa C|a, b].

6. Kputepuii KOMITaKTHOCTH MHOKECTBA HEMIPEPHIBHBIX (DYHKIINH, 3aTaHHBIX Ha OTpe3ke [a, b).
7. Touku pa3pblBa BEIIECTBEHHO3HAYHBIX (YHKIIMI BEIIECTBEHHOW EPEMEHHOM.
Knaccudukanus touek paspoisa. [Ipumep GpyHKIIMN, MHOKECTBO TOUEK pa3pbiBa KOTOPOH HMEET
MOIIHOCTb KOHTUHYYMa.

8. Kimaccudukanus Touek pazpbiBa GyHKIHMNA. O1ieHKa MOIIIHOCTH MHOKECTBA TOUEK pa3pbiBa
MOHOTOHHOHU ()YHKIUH.

9. EBkimoBa cTpykTypa B mpoctpancTBe R™. CTpyKTypa HOPMHPOBAHHOTO MTPOCTPAHCTBA B R™.
CTpyKTypa METPHUYECKOTI0 MPOCTpaHCTBA B R™. CBA3M MEXKy HUMH.

10. HopmupoBsanHbie tipoctpanctBa. Hopmuposanuoe npoctpanctso Cla, b].

11. e-okpecTHOCTB B mpocTpaHcTBe R™. Tomnojoruueckoe NpocTpaHcTBo R™.

12. IlpenenpHast TOUKa MHOXKECTBA U3 R™. 3aMKHYThIe MHOXKeCTBa B R™. CBsI3b MEXKAY
OTKPBITHIMU U 3aMKHYTBHIMU MHOXKECTBaMH B R™.

13. I'pannynas Touka MHOKeCTBa. CBsI3HBIE MHOXECTBA. [ paHuIIa MHOXKECTBA.



14. TlonsiTHe pesena mocieI0BaTeILHOCTH TOUYEK B ITpocTpancTBe R™. KoopauHaTHbie
YHCIIOBbIE MOCeI0BaTeIbHOCTH. Heo0XxonmmMoe 1 T0CTaTOYHOE YCIIOBHE CXOAUMMOCTH
IIOCJIEI0BATEIILHOCTH TOYEK B R™,

15. ®ynnameHTanbHBIE TOCTIENOBATEIBHOCTH B R HeobxomuMoe u T0CTaTOYHOE YCIOBUE
CXOJIMMOCTH I10CJIEI0BATEILHOCTH TOYEK U3 R™

16. KommaktHbpie MHOKECTBA B R™. HeoOXoauMoe 1 JOCTaTOYHOE YCIOBHE KOMIIAKTHOCTH
MHOXECTB U3 R™,

17. Teopema 0 BbIAECTICHUH KOHEYHOT'O TOKPBITHUS U3 OTKPBITOTO MOKPHITHS KyOa.

18. Onpenenenue npesena orodpaxkeHus B Touke. Onpenenenne HempepbIBHOIO 0TOOPayKEHHS B
touke. [ToBTOpHBIE penenbl. CBI3b MKy MpeeioM PYHKIUU B TOUYKE U TIOBTOPHBIM
IIPE/IETIOM.

19. 3amMKHYTBIE IyTH ¥ 3aMKHYTbI€ KPUBbIE B N-MEPHOM IIPOCTPAHCTBE.

20. CnenmanbHble KJ1acchl 0ToOpaxkeHuil. OToOpaXkeHue npoekTupoBanus. Ero cBoiicTra.

21. CneuuanpHsble Kj1acchl 0ToOpaskeHui. JIunelinoe oToOpaxenne. OrpaHUYEHHOCTb U
HENpPEepbIBHOCTh IMHEHHOT0 0TOOpaskeHus u3 R*B R™.

22. JlokabHbBIE CBOMCTBA OTOOPAKEHUI.

23. Konebanue Gpynkunn Ha MHOKecTBe. Konebanue ¢pyHkiuu B Touke. [Ipumepsl u
KOHTPIIPUMEPBI.

24. Konebanne pyHKIIMN B TOYKE U HETIPEPHIBHOCTH (PYHKIIMHU B TOUKE. TeopeMa o CBSI3H MEXTY
HUMH.

25. Teopema 0 paBHOMEPHOM HENPEPHIBHOCTH OTOOPAXKEHHU S, HEIIPEPHIBHOTO HA KOMIIAKTE.

26. JIunelHo CBS3HBIC MHOXECTBA, 00s1acTi. Teopema o mpoMeKyTOYHOM 3HAYCHUH IS
(GyHKIHUH MHOTHX TTEPEMEHHBIX.

27. Teopema 0 JOCTH>KEHUH BEPXHEH U HI)KHEH I'paHu 3HAaYeHUH (PyHKIMEeH MHOTHX
[IEPEMEHHBIX, 33JaHHON Ha KOMIIAKTe.

28. Knacc otobpaxenuit, nupdepeHunpyemsix B Touke. Juddepeniman oroOpaxkeHns B TOUKE.
Hemuddepenupyemocts GyHkuu y2/3 B Hyse u e€ nuppepeHInpyeMoCTh B TPOU3BOIBHON
TOYKE, OTIIMYHOMN OT HYJIS.

29. Tuddepenumpyemsbie orodbpakenus. Teopema o quddeperurpyemMocT GyHKIUNH MHOTHX
MIEPEMEHHBIX, IPEJICTABISIIOIINX AUPPepeHInpyeMble 0TOOPaKEHUS.

30. Tuddepenmupyembie GyHKIIMHA MHOTUX MTEpeMEHHBIX. YaCTHBIC TPOU3BOIHBIC (hyHKITHIA
MHOTHX TTIEPEMEHHBIX.

31. HeoOxonumoe ycnoBue augdpepeHunpyeMocTd 0TOOpaKeHUs B TOUKE.

32. luddepenunpyembie BeIIeCTBEHHO3HAUHbIE (DYHKIIMN BEIIECTBEHHOM MepeMeHHOM.
[IpousBonHas pyHKIMHU B TOUKE. ['eoMeTpuUecKuil CMBIC MPOU3BOAHON (PYHKIIMK B TOUKE.

33. Iuddepenunpyemsbie BelieCTBEHHO3HAYHbIE (YHKIIMHU BEIIECTBEHHON IEpEMEHHOM.
I'eomeTpuueckuit cmbica nuddepennmana GyHKIUU B TOUKE.

34. TpounssoaHas u quddepernman GyHKIUN BEIMIeCTBEHHON TTepeMeHHON. CBI3b MEXKTy HUMH.
35. KacarenbpHoe pOCTPaHCTBO TfRO” B TOUKE 0XK R™. KacaTenpHblii BEKTOP K

IapaMeTpU4eCcKO KpUBOW B MHOTOMEPHOM ITpOCcTpaHcTBe. KacaTenbHbIN BEKTOP K
napaMeTpruuecKoi moBepxHoCcTU. CBA3b C TEOMETPUUYECKUM OIPeIeICHUEM KacaTeIbHOTO
BEKTOpA.

36. baszucHbie muddepennmansl. Paznoxenne mo 6azucHpM auddepennmanam GyHKIHA MHOTHX
MepEMEHHBIX.

37. LerHoe paBwiio mud GepeHITMPOBAHNS, €70 TEOMETPHUYECKHI CMBICII.

38. IlpaBwiio quddepeHIpPOoBaHNS KOMITO3UIIHMH BEIECTBEHHO3HAYHBIX () yYHKITHIA
BEIIECTBEHHON IEPEMEHHOM.

39. IIpon3BoHbIE BHICIIECTO MOPSAKA BEIIECTBEHHO3HAYHBIX () YHKITUH.



40. TokazaTh, uTo AuddepeHIral BEIeCTBeHHO3HAYHON (DYHKITUHU TaéT HAMTydIlee
MPUOIMKEHUE TUHEHHBIMU () YHKIIUSIMHU.

41. Tlpaswuno JleitOunna muddepeHnpoBaHus MPOU3BEICHNS BEIIECTBEHHO3HAUYHBIX (DYHKIINH.
42. DKCcTpeMyM BEIIECTBEHHO3HAYHON (DYHKIIMM BEIIECTBEHHOM MEpEMEHHOM.

43. Teopema Poss.

44. TlepBas TeopeMma Jlarpanixa 0 KOHEUHBIX IPUPAIICHUSX.

45. Bropas reopema Jlarpanka 0 KOHEUHBIX MpupamieHusx (teopema Korm).

46. Tpetbs Teopema Jlarpan:xa 0 KOHEUHBIX IPUPALICHUSIX IJIs1 OTOOpasKEHUIA.

47. TlpaBwia JlonuTans paCKpbITHs HEOTIPEACAEHHOCTEH.

48. Muorounen Teitnopa. OcTaTOUHBIH YWIEH B IPEICTABICHUH BEIIECTBEHHO3HAYHOHN (DYHKIINU
BEILIECTBEHHOW IMEPEMEHHOM C TOMOIIBIO MHOTOouUsIeHa Teinopa.

49. O6uiee npeacTaBieHUE 0CTATOUHOTO wieHa [n(Xo, X) (N+1) pa3 HenpepbIBHO
muddepeHpyeMoit B OKPECTHOCTH X0 (DYHKIIHH.

50. Yacrnoe npencrapnenue Jlarpamka octatounoro wiena (N+1) pas auddepenumpyemoii B
OKPECTHOCTHU X0 (PyHKIIHH.

51. IlpeacraBnenue ocTaTOYHOro wieHa N pa3 nuddepeHupyemoii B Touke GpyHKuuen B popme
[Teano.

52. Psan Teiinopa. TeopeMbl e IMHCTBEHHOCTH ISl aHATUTHYECKOM B BEIIECTBEHHOM CMBICIIE
byHKIUH.

53. IlpaBuna uccnenoBanust rpaduKoB (HyHKINHA.

54. Beinykibie Ha UHTEpBaie GyHKIUA. MOHOTOHHOCTD MTPOU3BOIHON BBITYKIIOM
muddepennupyemoit pynkunu. Heod0xoamumoe u 10cTaTouHOE YCIOBHE BBITYKIOCTH
muddepeHIrpyeMoi GyHKITHH.

55. HeoOxoanmoe 1 1I0CTaTOUHOE YCIOBHE BRITYKIOCTH ABAKbI AU(PepeHnpyeMoii Ha
uHTepBasie QyHKIUH.

56. HepasenctBo Hencena.

57. Cpennee apudmerndeckoe u cpegaHee reomerpudeckoe. CBs3b MEKITYHUMHU.

58. Hepasencto IOmra.

59. HepasenctBo ['€npaepa.

60. HepaBeHcTBO MUHKOBCKOTO.

61. Teopema o nuddepenupyemMoctr PyHKINH, 00paTHOH K quddepeHnupyemMont pyHKIHN.
62. Teopema Jlarpanxa 0 KOHEUHBIX IPUPALICHUSX 51 QYHKIIMHA MHOTHX TIEPEMEHHBIX.

63. Tounsle qudpepeHnnampabIe GOpPMBI TepBOro Mopsika. MccnenoBanue muddhepeHIranTbHON
bopmbt w' = ydx + dy.

64. Teopema 0 coBIaIeCHNH CMEIIAHHBIX IIPOU3BOIHBIX BTOPOTO OPSIKA.

65. Teopema o quddepeHnrpyeMocTr GYHKIIUN B TOUKE, 00JIAAIOICH B HEW HEPEPHIBHBIMH
YaCTHBIMU TPOU3BOJHBIMH.

66. Tounble U hepeHIranbl BEeeCTBEHHO3HAYHON (DYHKIIMH BEILIECTBEHHOH MEpEeMEHHOH.
IlepBooOpasHas M UHTETpa PYHKLIUH.

67. [IpoGiema OTHICKaHUS TIEPBOOOPA3HOM HEMTPEPHIBHOM Ha MHTEPBAIIE () YHKITHH.
OmnpenenéHupiit HHTErpai GYHKIIUHA BEIIECTBEHHOM MMEPEMEHHOM.

68. Kimacc maTerprpyemsix o Pumany dynakmmii. [Ipocreiimme cBoiicTBa onpeneEéHHOTO
MHTErpana.

69. AUTMTUBHOCTH ONPEACIEHHOTO HHTETpaa.

70. MnTerpan c mepeMeHHBIM BEPXHUM TPEAEIIOM Tt HenpepbIiBHOU QyHKIMH. Ero
mudPepeHIpPyeMOCTh IO BEpXHEMY TPEIETy.

71. ®opmyna Hetorona-JleitOnuna.

72. Ilpuniuns! uHTErpupoBanus GyHKIME. MHTErprpoBaHUE IO YacTsM.



73. Teopema 0 pa3JIOKEHUN PAIIMOHATILHOM IpoOU Ha pallHOHAIILHBIE IPOOH.

74. VIaTerpupoBaHue palliOHATBHBIX TPOOCH.

75. CriocoObI MHTETpUpOBaHUs (PYHKITUH CBEICHHEM UX K PAlliOHATBHBIM JIPOOSM.

76. Metox nnTerpupoBanusi OCTporpajickoro.

77. TloHsiThe 00 AIUIMITHYECKUX ¥ THIIEPAIUTUIITHYECKUX HHTETpaiax.

78. Inddepennuansuas hopma JIMHBI 1yTH KpuBoid. CripsmiisieMble KpuBbIe. BerecTBeHHOe
napaMeTPUIECcKOe MPEICTaBICHIE KPUBOM.

79. Iuddepennmanpras Gpopma dJIeMEHTa TUIOIIAAN TapaMETPUIECKOM TTOBEPXHOCTH.

3 cemecTp

1. Tlpenen GbyHKIIMK MHOTHX ITEPEMECHHBIX.

2. PaznuuHble TUIBI IpeAeaoB (YHKIIMH MHOTHX IIEPEMEHHBIX (TIpeJiell 10 MHOXKECTBY, IIpeel
10 HapaBJIEHUIO, 0ECKOHEYHbIE MPEIEbl, TIOBTOPHBIE IIPEIEIIBI).

3. HenpepbIBHOCTH GyHKLIMI MHOTHX IepeMeHHbIX. CBOICTBA (PYHKIMI MHOTHUX TIEPEMEHHBIX
HENpPEepPbIBHBIX B TOUKE.

4. CoiicTBa QyHKIMII MHOTMX IIEPEMEHHBIX HEMPEPhIBHBIX HA MHOXKECTBAX (TEOPEMBbI
Beiiepmpacca, Komm, KanTopa).

5. IuddepennmpyeMoctb PyHKINH MHOTHX IEPEMEHHBIX.

6. Kpurepuii muddepenppyemoct pyHKIMA MHOTUX TIEPEMEHHBIX.

7. HeoOxoaumoe ycnoBue quddepeHIupyeMocTy (pyHKIMI MHOTHX IEPEMEHHBIX.

8. ocrarounsle ycioBus quddepeHpyeMocTd GyHKIMNA MHOTUX TEPEMEHHBIX.

9. uddepennmpoBanue cI0KHBIX (PYHKIMI MHOTUX ITEPEMEHHBIX.

10. ®opmyiia KOHEUHBIX IpUpALIeHUH U1 QYHKIIMM MHOTUX NTepeMeHHbIX. [Ipon3Boanas mo
HanpasJeHuo. ['paueHt.

11. ludpdepentman GpyHKINN MHOTHX TTEPEMEHHBIX.

12. TIpou3BoAHbIE BHICIIUX MOPAAKOB (PYHKIIUI MHOTHX MEPEMEHHBIX.

13. Iuddepentmansl BEICHIMX MOPSIKOB (PYHKIUI MHOTUX EPEMEHHBIX.

14. Hesuble pyHk1u. Teopema o cyniecTBOBaHUH U U HepeHIupyeMOCTH HEIBHBIX
GbyHKIU.

15. ®opmyina Teitnopa 1t QyHKIIMM MHOTHX [IEPEMEHHBIX C OCTATOYHBIM YJIEHOM B hopme
Jlarpanxa.

16. ®opmymna Teitnopa st GyHKIIH MHOTHX ITEPEMEHHBIX C OCTATOYHBIM WICHOM B (hopMe
Ileano.

17. HeoOxoaumble yclIoBHsI SKCTpeMyMa (PYHKIIMU MHOTHX IT€PEMEHHBIX.

18. JlocraTo4Hble yCIOBUS 3KCTpeMyMa (YHKIIMM MHOTHX IT€PEMEHHBIX.

19. YcnoBHbIH SKCTpeMyM (QYHKIIMM MHOTHX NepeMeHHbIX. [IpsiMoil MeTo1 OThICKaHUS TOYEK
YCIIOBHOT'O 3KCTPEMYMA.

20. Meton muoxwureneit Jlarpanxa. Teopema Jlarpanxka. HeoOxoaumMble yCIIOBHS YCIOBHOTO
JKcTpeMyMa. JlocTaTouHbIe YCIOBUS YCIOBHOTO SKCTPEMYMA.

21. OnpeneneHne KpaTHOro HHTErpaia. Kputepuit HHTErprHpyeMOCTH.

22. Kitaccel MHTETpUpYEMBIX (YHKIUH MHOTHX EPEMEHHBIX.

23. CBoiicTBa KpaTHBIX HHTETPAJIOB.

24. CeneHre JBOMHOTO MHTErpaja 1o NpsSMOYTOJIbHUKY K TIOBTOPHOMY UHTETpaIy.

25. CBezieHue IBOMHOIO HHTErpasa K IOBTOPHOMY HHTETpaly B Cilydae 00JacTu MPOU3BOIBHOTO
BUJA.

26. CeieHue TPOMHOTO MHTETrpalia K TOBTOPHOMY.

27. 3ameHa epeMeHHBIX B KPATHBIX MHTETpaiax.



28. Vcnonmp30BaHME MOJISIPHBIX KOOPAWHAT MPU BBIYMCIICHUH IBOMHBIX HHTETPAJIOB.

29. Vcnonp30BaHre NWIHHAPHYECKUX KOOPAWHAT TIPU BEIYUCIICHUN TPOHHBIX HHTETPAJIOB.
30. Mcnonb3oBanue chepuaeckux KOOPAMHAT MPH BEIYUCICHUH TPOHHBIX HHTETPAJIOB.

31. HecoOGcTBEHHBIE KpAaTHBIE HHTETPAITHI.

4 cemecTp

1. KpuBosuHeliHbIe HHTErpaJIbl IEPBOTO POJIA.

2. KpuBonuHelHble MHTErpaibl BTOPOro poja.

3. ®opmyna ['puna.

4. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEWHOT O MHTETpalia BTOPOI0 PoJia OT IIYyTH
UHTErpupoBaHus (TUIOCKUH cilydail).

5. [ToBepxHOCTH B IpocTpaHcTBe R3.

6. [1nomans TOBEpXHOCTH.

7. IloBepXHOCTHbIE MHTETPaJIbl IEPBOTO POJIA.

8. [loBepXHOCTHBIE MHTETPaJIbl BTOPOrO Poja.

9. ®opmyna Octporpazackoro — [aycca.

10. CosneHonganbHbIE OIS,

11. ®opmyna Crokca.

12. TlorennuansHbIE OIS B IPOcTpaHcTBe R3.

13. Onpenenenuie U HENPEPBHIBHOCTh COOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX OT [TapamMeTpa.
14. TluddepennmrpoBanue u MHTETPUPOBAHNE COOCTBEHHBIX HHTETPAIOB, 3aBUCSIINX OT
napamerpa.

15. PaBHOMEpHAs CXOJIMMOCTh HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIIMX OT MapaMeTpa.
16. Kputepuii paBHOMEpHOI CXOTUMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCAIINX OT
napamerpa.

17. Ilpu3Haku paBHOMEPHOU CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIINX OT
napamerpa.

18. HenpeprIBHOCTH HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCAIINX OT MTapameTpa.

19. UnTerpupoBanue HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCAIINX OT TTapaMeTpa.

20. TuddepenimpoBanie HECOOCTBEHHBIX WHTEIPAJTIOB, 3aBUCAIINX OT ITapaMeTpa.

21. Tamma — ¢pyHKIHS Ditnepa.

22. OpTOroHANBHBIC CHCTEMBI ()yHKITHH.

23. Psan @ypre. Koo durmentsr Dypoe.

24. Jlemma Pumana.

25. Snpo lupuxie u ero CBOHCTBA.

26. ®opmyna dupuxie.

27. TIpuHIUIT JTOKATU3aIHH.

28. Ycnosue ['€npaepa.

29. CxomumocTs psia Pypbe B TOUKE.

30. Unrerpan @ypoe. [IpeodpazoBanme Dypbe.

OHCHO'—IHBI@ cpeacrtBsa s MHBAJIWAOB HW JKI C OIpaHUYCHHBIMHM BO3MOXHOCTAMH

3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIMBUIYAITHHBIX ICUXO(PU3NIECKUX OCOOEHHOCTEM.

— IIpu HeO6XOJII/IMOCTI/I HHBaAJIMAaM W JIMIlaM C OrpaHUYCHHBIMU BO3MOKHOCTAMHA

3A0POBbA MPEAOCTABIACTCA JOIIOJIHUTCIBHOC BPpEMS [JIAA IOATOTOBKU OTBETA HA 3K3dMCHC;

— HIpH OPOBCACHUN NPOUCAYPLI OLICHUBAHUA PC3YJIILTATOB O6y‘-ICHI/I$I WHBAJIMJOB U JIUII C
OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHUYCCKUX

CpeacTB, HGO6XO)II/IMI)IX HM B CBA3U C MX UHINBUAYAJIbHBIMU OCO6GHHOCT5[MI/I;



— MIPH HEOOXOTUMOCTH JIJIsl O0YYAIOIIUXCS C OTPAaHUYECHHBIMU BO3MOXXHOCTSIMH 37[0POBBSI
U UHBAIWJOB TMpOLEAypa OICHHWBAHUS pPE3YIbTaTOB OOYYEHUS 10 AMCHUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Tponienypa oleHMBaHHUS Pe3yIbTATOB OOYYCHUsT WHBAIWIOB U JIMII C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH  370POBBSl IO JUCIMIUIMHE (MOYNIO) MpeayCMaTpUBaeT IPEIOCTABICHHUE
uHpopManui B ¢GopMax, aJaNTHPOBAHHBIX K OTPAaHHYCHHSIM HMX 3J0POBbS W BOCIPHUSTHS
uHpOpMAIHH:

JIJ1s1 TUIL ¢ HApYIICHUSIMA 3PCHUS:

— B TICUATHOH (OpMe YBEITMYCHHBIM MIPUPTOM,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA.

JUJ1st 1 ¢ HApYIIECHHUSIMH CITyXa!

— B IIe4aTHou (hopme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 T ¢ HApYIISHUSIMUA ONIOPHO-IBUTATEILHOTO alapaTa:

— B IIe4aTHOU (hopme,

— B (hopMe ICKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTA
00yYaroImuXCsl.

5. IlepeyeHb OCHOBHOI U JONOJTHUTEILHON Y4eOHOM JIUTEPATYPbl, HEOOXO0AUMOI1
AJISl OCBOCHMS THCIUILIHHBI.

5.1 OcHoBHas TUTEpaTYypa:

1. Tep-Kpukopos, A.M. Kypc maremaTrieckoro aHaiau3sa [ DJ1eKTpOHHBIN pecypc] :
yuebnoe mocodue / A.M. Tep-Kpukopos, M.U1. 1labyHuH. — DiekTpoH. gaH. — MoOCKBa :
WznarensctBo "JlaGoparopus 3nanmit", 2015. — 675 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/84098

2. Kynpssues JI.JI., Kyracos A.l., Yexnos B.U., llabynun M.U. COopHuK 33124 110
MaTtematnueckomy aHainuzy. Tom 1. [Ipenen. Henpepriaocts. uddepenuupyemocts. M.:
dusmatiut, 2010. — 496 c. (http://e.lanbook.com/books/element.php).

3. Kyapssues JI.J., KyracoB A./l., Yexnos B.U., lllabynun M.M. COGopHHK 3a1ad 10
MaTeMaTHdeckomy aHanu3y. Tom 2. Harterpambl. Psagel. M.: ®@msmartiour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

I[J'Ifi OCBOCHM JUCHUIIIIMHBI HHBAJIMAAMU U JIMIIAMU C OTPaHUYCHHBIMH BO3MOXHOCTIAMU
3J0POBbA UMCIOTCA U3JaHHA B 3JICKTPOHHOM BHUAC B 3J'ICKTpOHHO-6PI6J'IPIOTG‘-IHOI>i cCucTeMax

«JIaHbY.

5.2 JlonoJHUTEJIbLHAS JIMTEpaTypa:
JlononHUTENbHAS TUTEpaTypa — He PeTyCMOTpeHa

5.3. Ilepuoauyeckue U3IaHus:
[lepruonnueckue u3aHus — HE MPEAYCMOTPEHbI

6. IlepeyeHb  pecypcoB  HMH(OPMALMOHHO-TEJEKOMMYHHUKAIMOHHOM ceTH
«HHTEpHEeT», HeOOXOANMMBIX IJIS1 OCBOCHMA AU CHHILIHHBI.

1.DOnexktpoHHas  OuOnmuoreka  «YHHBepcUTeTCKas  Oubinmoreka  OHJAWH» -
http://biblioclub.ru

2. DnekTpoHHO-OMOIMoTeuHas cuctema «Jlanby - http://e.lanbook.com/books

7. MeTozmqecm/le YKazaHnus AJsd 06yqaloumxcs1 M0 OCBOCHMIO JTMCIMIIJIMHbI.
MeTozmqecmae PEeKOMEHIAIUU K ¢C1a4ve 3a4eTa


https://e.lanbook.com/book/84098
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2226
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2227
http://biblioclub.ru/index.php?page=book&id=75710&sr=1
http://e.lanbook.com/books/element.php?pl1_id=2763

CryneHTtsl 00s3aHBI CIaTh 3a4€T B COOTBETCTBHH C PACIHUCAHHEM M YYEOHBIM IUIAHOM.
3auert sBisieTcss popMOi KOHTPOJISI YCBOCHHUS CTYIEHTOM y4eOHOW MPOrpaMMBbl 1O AUCLHUILIMHE
WIN €€ YacTH, BHIIOJHEHUS IPAKTHUYECKUX, KOHTPOJIBHBIX, peepaTUBHBIX PadoT.

Pe3ynbTaT cmaum 3adera Mo MPOCIYIIAHHOMY KYPCY JOJKHBI OIEHUBATHCS KAaK WTOT
JEeSTEILHOCTH CTYJICHTa B CEMECTPE, @ UMEHHO - TI0 TIOCEIIAeMOCTH JISKIIHA, pe3yIbTaTaM paboThl
Ha TIPAKTHYECKUX 3aHITHSIX, BBIIOJHCHHUS CAaMOCTOSITENLHON paboThl. CTyIEHTBI, Y KOTOPBIX
KOJIMYECTBO MPOITYCKOB MPEBBIIIACT YCTAHOBICHHYIO HOPMY, HE BBHITIOJHHUBIIHNE BCE BHIBI PabOT
U HEYIOBJICTBOPUTEIHLHO pPA0OTaBIIME B TCUCHHE CEMECTpa, MPOXOIAT COOECETOBAHHE C
[PEIOIaBaTeNEM, KOTOPBIM ONMpAlIMBAECT CTYAEHTAa HA NPEAMET BBISABICHUS 3HAHUS OCHOBHBIX
MOJ0KCHUM TUCITUTIINHEI

MeTtoauyeckue peKOMEHIAIUM K c/1aue YK3aMeHa
CryneHThl 0053aHBI CAATh 9K3aMEH B COOTBETCTBHH C PACIIHUCAHUEM U YUCOHBIM IUIAHOM.

DK3aMeH MO JUCLMIUIMHE MpeciieyeT LeNlb OLEHUTh paboTy CTYAEHTa 3a Kypc,
IIOJIy4YEHUE TEOPETHYECKUX 3HAHWM, HMX IPOYHOCTb, PA3BUTHE TBOPYECKOI'O MBINIICHUS,
npuoOpeTeHne HAaBBIKOB CaMOCTOSITENIHOW pabOThl, YMEHHE NMPUMEHSATh MOJYYCHHBIC 3HAHUS
JUISL pEeIEHUs IPAKTUYECKUX 3aa4.

dopma TpoBeneHHUS SK3aMEHA: YCTHO WJIM THCbMEHHO YCTaHABIIMBACTCS PEIICHHEM
Kadenpol.

DK3aMeHaTOpy MPEAOCTABIISICTCS MPABO 337aBaTh CTYACHTAM JIONOJHUTEIbHBIE BOPOCHI
0 BCceil yueOHOI mporpaMMe JUCIHUILTAHBL.

PGSYJ'IBT&T CAa4M 5K3aMCHA 3aHOCUTHCS IMPECTIOAAaBATCIICM B 9K3aMCHAIIMOHHYIO BEJOMOCTb
" 3aUCTHYIO KHUKKY.

B ocBOeHMM OUCHMIUIMHBI MHBAIUAAMM U JIMIIAMUA C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
310pOBbsl OOJIBIIIOE 3HAUEHUE HMEET HHAMBHIYyalbHas ydeOHas paboTa (KOHCYJIbTallUU) —
JIONIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOTro MaTepuania.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalMM IO MPCIMETY ABJIAAIOTCA  BaXXHBIM q)aKTOPOM,
CMOCOOCTBYIOIIMM MHAMBUIYAIN3ALUU O0YyYEeHUS M YCTaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MCXKAY MperoaaBarCiicM U 06y‘-IaIOHlI/IMCﬂ HHBAJIMLJIOM HWJIKM JIMIIOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 3/JOPOBBSI.

8. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOI M, HCII0JIb3YeMBbIX NPH OCYIECTBJICHUH
o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHILIMHE.

8.1 IlepeuyeHb HHGOPMALHOHHBIX TEXHOJIOTHIA.

— COop, xpaHeHHe, CUCTEeMaTH3allMs ¥ Bbl1aya yueOHOM U HaydyHOU MH(pOpMalUK;

— Ob6paboTKa TEKCTOBOI, rpaguecKoi 1 SMIIUPUUECKOI HHPOpMALINH;

— IloaroroBka, KOHCTPYHPOBAHUE U IIPE3EHTALIMS UTOT'OB UCCIIEIOBATEIBLCKON U aHAIIN-
THYECKOH JIeATCITLHOCTH,

— Vcnonp30BaHme 3JIEKTPOHHBIX TIPE3EHTAIHIA MTPH POBEJICHNH MPAKTUISCKUX 3aHS-THIA;

— Pabota ¢ "HpOpPMaLIMOHHBIMU CITPABOYHBIMU CUCTEMaMU;

— Hcnonb30BaHue 3IeKTPOHHON MTOYTHI MPenoAaBaTeseil 1 00y4aroumxcs Ui pacchll-
KU, TIEPEMUCKU U 00CYKICHHUS BO3HUKIIUX YUEOHBIX TPOOIEM.

8.2 IlepeyeHb HEOOXOIUMOT0 MPOrPAMMHOI0 00ecTeYeHusl.
— OducHbrit maket nputoxennit Microsoft Office.

8.3 Ilepeuenb NH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:



1. Dnextponnas 6ubnmmoreunas cucrema eELIBRARY.RU (http://www.elibrary.ru)/
2. DnexTponHas 6ubroTeuHas cucrema «Jlausy ((http://e.lanbook.com)

9.

MaTepI/IaJ'[LHO-TeXHI/I‘lGCKaﬂ

0aza, HeoOXoaMMasi JUIA  OCYLIECTBJICHUS

00pa30BaTeJIbLHOIO MpoIecca Mo TUCIHUTIHHE.

No Bun MatepuaabHO-TEXHHYECKOE 00eCTICUeHUE JUCIIUTLTAHBI
~ | pabot (MoOzyJst) U OCHAIIIEHHOCTh
1. JlekronHbIE JlexumonHass  ayaMTopus,  CIIELUMAlIbHO  00OpyAOBaHHAas
3aHATUSA MYyJbTUMEAUMHBIMU  IEMOHCTPALIMOHHBIMM ~ KOMIUIEKCAMH,
y4eOHOI MeOebIo
2. Jlaboparopusie | Ilomemenue i npoBeneHUs 1TaOOPATOPHBIX 3aHATUI
3aHATHSA OCHaIIleHHOE yueOHO# MeOelblo, TOCKOH MapKepoM HIIK MEJIOM
3. I'pynmoBsie [Tomemnienue 11 NMpOBEAEHUS T'PYNIOBLIX (MHIMBUYaIbHBIX)
(MHIUBHIYaNb | KOHCYJIbTAILlUH, y4eOHONW MeOenbio, JOCKOH MapKepoM HIIH
HBIC) MeJIoM
KOHCYJIbTALIN
4. Texymmi [Tomenienue s NpoOBEACHUS TEKYILEH U IPOMEKYTOUHOU
KOHTPOJIb, aTTecTalli, OCHAIIEHHOE YueOHOU MeOenbio.
POMEKYTOYHA
1 aTTecTalus
5. Camocrostens | Kabuner juis  caMOCTOSTENbHOM — pabOThI, OCHAILlEHHBIH
Has paboTa KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIIOUEHHS K
cetu «/HTEpHET», MPOrpaMMON PKPAHHOI'O YBEJIMYEHHUS U
00ECIIEYCHHBI JOCTYIIOM B 3JIEKTPOHHYIO WH(MOPMAIMOHHO-
00pa30BaTeNbHYIO0 Cpey YHUBEPCUTETA
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Penensusn
Ha pab0o4yIo NPOrpaMMy AMCLMIIMHEL
«MartemaTu4eckuii anaaus»
1o cnenuaneHocTh 01.05.01 dynnamenTansHas MaTeMaTHKa U MeXaHHMKa,
OYHOH (GOpMEI 06yUeHHS.
Cocrasutens pa6oueii nporpamMmst:
npogeccop xad. Teopun yskuumii GI'EOY BO «Ky6I'V» lllep6akos E.A.

Penensupyemas paboyas mnporpamMma OUCHMIUIMHEI COCTaBlieHa B
COOTBETCTBHHM ¢ TpeGoBanuamu OI'OC BO mo cneuuansHoctT 01.05.01

DyHIaMeHTaNbHas MATEMATHKA H MEXaHHKA.
YKkasaH mnepeyeHb M ommucaHMe KOMIETEHLHH, a Takxke TpeGoBaHUs K

SHAHHSM, YMEHHSM H HaBbIKaM, IONYYEHHBIM B XOJI€ M3y4YeHHS NUCLAIUIMHEL
Pacnpenenenue Bpemenn, otBomumoro Ha U3yYEeHHME pa3lIMYHBIX pa3felioB Kypca,

BKIII0Yas CaMOCTOATENBHYIO paboTy, COOTBETCTBYET UX TPYJAOEMKOCTH.
B mporpamme npuBenensl oleHOYHBIE CPEICTBA ISl TEKYIIETO KOHTPOJIS

ycneBaeMocCTH, IIPOMEXYTOYHON aTTECTALIMM IO UTOraM OCBOEHUS AUCIHHUITIIMHBEL

y4eOHO-MeToaMuecKOe obeceyeHye.
VYkazaH nepeyeHs Tem u pa3/ieNioB, KOTOphIe JOJKHEI M3YyYUTh CITyIIATEIH, a

TaloKe OCHOBHEIE TPEGOBaHMS K YPOBHIO [IOJTOTOBKHM CIyIIaTeNei o6beMy 3HaHUM
H YMEHHH, KOTOPBIM OHH JOJDKHEI 06JIaaTh 110 KAXIO0H U3 IIEPEYUCIIEHHBIX TEM.

Conepixamuiics nepeyens Tem nabopaTOpHBIX 3aHATHN NOCTATOYEH IS
(OpPMHUPOBaHHSA yPOBHS IOATOTOBKH, onpezneneHHoro tpeboBanusmu OI'OC.

Vka3zana MaTepHaANIbHO-TEXHUYECKas Oasa, HeoOxonumas
OCYILIECTBIICHHs 00Opa3oBaTENFHOrO MpoLecca IO NUCLHUIUIAHE ¢ IepeyHeM
000pYyZIOBaHHS M TEXHUYECKUX CpeACTB 00yueHus, 06ecneynBaIOMUX MpOBeIeHHE
BCEX BHJIOB y4e6HOIf paGoTEL.

Pa6ouas nporpamMma mucnmmmues CIIOCOOCTBYET pa3BUTHIO U yriyonenuro
MEKTIPEAMETHBIX CBA3eH MEXIy W3yYeHHEM NaHHOIO Kypca U NpOXOoXKIeHUEM
APYTMX MUCLMILTHH €CTECTBEHHOHAYYHOTO IHKIIA.

Wzyuenue nucuummmye: Gopmupyer Becs HEOOXOaMMBIiA NepeYeHk
KOMIETeHUMH, pexycMoTpennbix ®IOC BO. Ilpencrasnennas NporpamMma
CoZepKaTeNbHa, OTBEYaeT TpeboBanusm ®I'OC BO 10 IOCTPOEHUIO U

JJIs1



Penensus
Ha pabo4y1o nporpammy AHCIMILTMHEL
«MaTemaTnyecknii anaau3»
110 cienuansHocTH 01.05.01 ®DyunamenTanpHas MaTeMaTuka v MeXaHHMKa,
OYHOH hopMEI 0OyUEHHUS.
CocraBurens paboueit mporpaMMBl:
npodeccop kag. Teopun Gyukuuit GIEOY BO «Ky6I'Y» I1lep6akos E.A.

Pa6oyas nporpamma nomuoctsio COOTBETCTBYET TpeOOBaHUAM ®roc BOno
cnemansroct 01.05.01 OynnamentansHas MaTEMaTHKa M MEXaHUKA.

Bee ocHoBHele paspens TPOrpaMMBl HALLIA CBOE OTPAXEHUE B M
TIPCACTaBIEHHBIX B mNporpaMMe HeOOGXOAMMBIX 3HAaHWUH H KOMIIETCHLIUH.
Pacripenenenue Bpemeny, oteommoro Ha usydeHue pasiMHBIX Pa3felioB Kypea,
BKJIIOYasi CaMOCTOSATENBHYIO paGoTy, COOTBETCTBYET UX TPYAOEMKOCTH.

IpuBeneHHEe B MporpaMMme MpuUMepH! KOHTPOIBHBIX 3aJaHUH, BOMPOCHL K
KOJIIOKBUYMY, 9K3aMeHAIHOHHEIE BONPOCH M 3aJaHusl JUIi CaMOCTOSTEBHOU
PabOTBl MOryT oOKa3aTh OILIyTMMYIO MOMOIIS CTYJAEHTaM MpH TOArOTOBKE K
TEKyLeMy M HTOTOBOMY KOHTPOJIO 3HAHHH, B IPUMEHEHHH METONOB AuGepeH-
LHAJIbHOTO M HHTErPAIbHOTO MCYHCIIEHHUS ISl PellleHHs TPOGeCCHOHANIbHBIX 3aa.

Copneprxaiuuiics nepedeHs ¥ KOMMYECTBO IPAKTHUECKUX 3aHATHH OCTATOYEH
11t GOpPMHUpOBaHMS YPOBHS NOATOTOBKH, onpeaenenHoro tpebopanusamu @I'OC.

IlepeyeHb TeM U pa3aenoB, KOTOPhIE NOJDKHBI U3YUUTh CIyLIATENH, a TakXKe
OCHOBHble TpeOOBaHUS K YPOBHIO ITOArOTOBKHM Cliyluareneid oObeMy 3HaHWH M
YMEHMH, KOTOPbIM OHH JOJKHBI 00/1a1aTh N0 Ka)KA0H U3 NEPEYUCIIEHHBIX TEM.

Paboyas nporpaMma QMCUMIUIMHBEI TO3BONSET YCBOUTH CBSI3M MEXIY pas-
JIMYHBIMH pa3fieflaMd M TeOpeMaMH MaTeMaTH4eCKOro aHajii3a, a TaKXe CIIO-
cOOCTBYET Pa3BUTHIO U YIiyOIEHHIO MEXIPEAMETHBIX CBA3EH MEXIY U3yuYeHHEM
JaHHOTO Kypca U POX0XACHHEM APYTHX NUCLMILIHH €CTECTBEHHOHAYYHOT'O LIUKJIA.

Pa6oyas nporpaMma QUCLMIUIMHE «MaTeMaTH4eCKuii aHaTu3y Croco6CcTBy-
eT NIpHOOPETEHHIO M PAa3BUTHIO YMEHUH ¥ HABBIKOB JUIS PEICHMS npodeccroHanb-
HBIX 3a/1a4 METO/IaMH MaTEMATHIECKOTO aHaNK3a, HOPMUPOBAHUIO KOMIIETEHTHOO
cIleLlMaJIkCTa.

peuHe

PelieH3€HT,

I'ycakos B.A.,

kaH#. ¢Gu3. —Mar. Hayk,
nupektop OO0 «Ilpocsemenne—IOry.




