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1 Leau 1 3a1a44 U3y4YeHHUs TUCHHILIUHBI.

1.1 Ileab ocBoeHUs TUCUMILIHHBI.

[IpuBHUTHE HABBIKOB MaTEMATHYECKOTO METO/Ia HCCIIEJOBAHUS HAYYHBIX MPOOIEM BO
B3aMMOCBSI3H C IOPOXKAAIOUIMMH UX 33J]a4aMH C PA3IIMYHBIM COJCPKATEITHHBIM HAIOJTHEHUEM.
Co31aHne 0CHOBATEIILHOM TEOPETUIECKOM 0a3bl ISl YIiyOIEHHOTO U3yUEHHSI CIICIIHATbHBIX
TEOpHi, BO3HUKAIOIINX B CAMOW MaTeMaTHKe, a TAKXKE B €€ PUIIOKECHUSIX B MEXaHHKE,
MaTeMaTU4YeCKOH (PHU3HKe, SKOHOMHKE M COMAIBHBIX HayKax.

1.2 3agayu AUCUMILINHBI.

ChopmupoBaTh Ha TMpuUMeEpax TEOMETPUM, TEOPUM MHOXECTB MOHITHE 00

akcuomaTHueckoM Metojie. [IpoeMoHCTprupoBaTh €ro BO3MOXHOCTH B KOHCTPYKTUBHON TEOPUU
JIEMCTBUTENBHBIX 4KceN. [[aTh BBEIEHHE B TOIMOJOTHIO BEIIECTBEHHOW MPSIMOM, MPOCTPAHCTBA
R™ , OCHOBBIBAsICh Ha MOHATUSAX OKPECTHOCTH TOYKH M CXOJMMOCTH IMOCIIEI0OBATEIBHOCTH TOYEK.
JlaTb BBe/lE€HHE B TEOPHIO HENPEPHIBHBIX OTOOpa)KeHUH, roMeoMop(dr3MOB, Pa3BETBIEHHBIX U
HEpa3BETBJICHHBIX HAaKpBITUN. J[aTh BBEJIEHHE B TEOPUIO U MPUIIOKEHUS AUPPepeHIupyeMbIX
oToOpaxxenut, muddepenuuansupix Gopm. [laTe BBemeHue B Teopuio audGepeHIIUPYEeMbIX
MHOT000pa3uil, ux paccioeHuid. /[aTh BBeieHHE B TEOPUIO MEPHI B OPTaHUYECKOU CBSI3H MEXIY
co0oi Kimaccrueckux Mep. /laTh BBeZeHHE B TEOPHIO MHTETPUPOBAHMs B TIpocTpaHcTBe R™,n >
1.
Jlatb mpejacTaBiIeHHE O TEOPUM WHTETPUPOBAHUS Ha MOBEpXHOCTAX. [laTh mpeacraBieHue o
TEOpUM MHTETPUPOBAHUS Ha MHOroobpasusx, oOmieil Teopeme CTokca, €€ CBSI3M C
KJIJACCUYECKUMH TeopeMaMH BEKTOPHOTo aHaiu3a. JlaTb BBEJAECHHE B TEOPUIO TOMOJOTHHM U
KoroMoJioruil. JlaTe mpeacTaBieHue 0O BEKTOPHBIX MOJISAX, Mpou3BoaHOM JIn, Teopeme ae Pama.
Jate mnpencraBieHne 00 HHTErpalbHBIX M JUCKPETHBIX NpeoOpa3oBaHUAX (QYHKIMHA, HX
CBOMCTBAxX U MpuMeHeHusx. JlaTh nmpeacrtaBiaeHue o Teopuu 0000mEHHIX Gynkmuit JI. [lIBapma
1 Teopur GpyHKIui ¢ 0000mEHAEBIMU TTpon3BogHEIME C.JI. CoboJieBa 1 MX TPUMEHEHHUSX.

1.3 MecTO0 IMCHMIVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM POrPaAMMBbI.

Jucuunnuna «MareMaTudyeckuii aHanu3» oTHocuTcsl K 610Ky b.1 oGs3arenbHON yacTu
y4eOHOTrO IJ1aHa 1o HamnpasyieHuro noaroroku 01.03.01.

Ha navanpHOI cTaguu 1uist U3y4eHUs TUCIUIUIUHBI TPEOYIOTCS TITyOOKUE 3HAHUS
LIKOJIBHOTO Kypca MareMaTtuku. [1o mepe npoaBMKeHNs IpyU U3y4EeHUU MaTepuania
TpeOyIoTCs TIy00OKOe MOHUMAaHUE U3y4aeMbIX MapalljieIbHO KypCOB JIMHEHHOM anreopsl,
anreOpsl, o0mel Tonosorun U quddepeHnnanbHoi reomeTpuu, AuddepeHInaIbHbIX
ypaBHEHUH U TeOpHH PYHKIIUN KOMIUIEKCHON IEpEMEHHOM.

Pe3ynbrarthl TEOpMHM MaTeMaTHUYECKOIO aHajiu3a U €€ METOJIbl HMCHOJIB3YIOTCS IIpH
U3YYEHUHU KYypCOB TeOpUH (YHKIMA KOMIUIEKCHON TiepeMeHHOM, nuddepeHInanbHbIX
ypaBHEHUH, Teopuu BeposiTHOcTeH, auddepeHanbHON TreoMeTpuH, (YHKIIHOHAIBLHOTO
aHaJIM3a, BBIYUCIUTEIbHBIX METOOB.

1.4 IlepedyeHb IUIAHHPYEMBIX PpPe3yJbTAaTOB O0y4eHHs] 1O JAMCHMILIMHE,
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3YJIbTATAMH OCBOCHHUS 00pa30BaTeIbHOH NIPOrPAMMBI.

N3ydyenue naHHOW y4eOHOUN IUCHMIUTMHBI HAmpaBiIeHO Ha (QopMHpoBaHHE Yy OOYYArOIIUXCS
obuenpodeccruoHanbHbIX U podeccnoHanbubix komnereHuii OITK-1, TTK-1.

Ne B pesynbrarte u3ydeHus: yaeOHOM JUCIUTUIAHBI
Wunekc Conepxanue pesy Y1 i et
N 00yJaromuecs: J0IKHbI
[ | KOMIIET | KOMIIETeHIIH (v eé
n. CHIIUU 4acTH) 3HATh yMeTh BJIa/IeTh
1. | OIIK-1 | cnocoOeH HaxOHTh, OCHOBHBIE PUMEHSTh HaBBIKAMHU




Ne B pesynbrate nzydeHus: yaeOHOU JUCIIUILTAHBI
WNunekc Conepxxanue pe3y Y1 yi
N 00yyJaronmecs: JOJKHbI
[ | KOMIET |  KOMITETEHIH (mnm eé
H' EHIIUU YacTH) 3HATH yMeTh BJIA/IETh
(hopmyIupoBaTh U MOHSTHUA, MOJTy4YCHHbBIC MIPUMEHEHUS
pemaTh akTyaJlbHbIC U OTIPE/ICTICHUS U | HABBIKU B | METOJIOB
3HAYUMBbIE HpO6JIeMI)I CBOMCTBA Apyrux MaTeMaTu4cCKoO
(yHIaMEHTATbHOI 00BEKTOB obnacTax IO aHAJIN3a B
MATEMATHKH 1 MexaHuky | MATEMAaTHYECK | MaTeMATHYCeCKO | APYTUX
Or0 aHaJIn3a ro 3HaHUA U | 00JacTAX
JTUCHUIIMHAX | MaTeMaTU4eCKO
€CTECTBEHHOHA | TO 3HAHUS U
YYHOTO JTUCIUTITAHAX
COJICpIKaAHUS €CTECTBEH-
HOHAY4YHOTO
COZICpIKaAHUS
2. | TIK-1 croco0OeH (GOPMYITHPOBKHU | OTIPEILISIThH arnmaparom
(dbopmynupoBaTh U A J0Ka3aTejbC- | Kiacc 3aaad, MaTeMaTHIECKO
pelath akTyajabHbIE U TBa YTBCPXKAC- | UL KOTOPBIX ro aHaju3a,
3HAYMMBbIE 3a]1a91 HHH, MCTOABI HIPUMEHHAM TOT | nreTomaMu
(QyHIaMEHTAIBLHON U UX flokasa- WA THOH gn' IpUMEHEHHUS]
. TEJILCTB napar, BeIOU-
MPHUKIIagHOU CIpCTBA apar, 3TOro ammaparta
paTh METOJ pe-
MAaTE€MaTHKU K pELICHUIO
HIEHUSI KOHK-
3a1a4y
pPETHOro THIa
3a1a4

2. CTpyKTYypa U cofep:KaHue TUCIUIIAHBI.

2.1 Pacnipenesienne TPyA0EéMKOCTH TUCUMUIJIMHBI IO BUIaM PadoT.

OO6mas Tpya0E€MKOCTh JUCIUIUIMHBI COCTaBIsAET: 26 3aueTHbIe enunauIbl (936 yacos, u3
HuX — 560 4. KoHTaKTHOHN pPaOOTHI: TeKIMOHHBIX 136 4., madoparopasix 136 4., KCP 14 4., UKP
2 4.; 188,2 4. CP, 187,8 4. KouTpois).

Bua yaeOHoM paboTh Bcero CemecTtphbl
4acoB (dachn)

1 2 3 4
KonrakTHasi pa6oTa, B TOM YHCJe 140,5 | 140,5 | 138,5 | 140,5
AyIMTOpHBIE 3aHATHS (BCEro) 544 136 136 136 136
3aHATHSA JIEKIIMOHHOI'O THUIA 272 68 68 68 68
JlaGopaTopHbIe 3aHIATHS 272 68 68 68 68
Nuas koHTaKTHasA padora: 16 4,5 4,5 2,5 45
KonTposs camocrositensHoit paboTs! (KCP) 14 4 4 2 4
ITpomexxyrounas arrectauus (MKP) 2 0.5 0.5 0.5 0.5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 188,2 30,8 57,8 32,8 66,8
ITpopaboTka y4eGHOro (TEOPETHUECKOTO)
Marepuaia u 168 28 50 30 60
BBHITIOJTHEHHUE JIOMAIITHUX 3aJJaHUI
[ToaroroBka K TEKyleMy KOHTPOJIIO 20,2 2,8 7,8 2,8 6,8
KoHTpoJib: 187,8 44,7 53,7 44,7 | 44,7
IToaroroBka K 3K3aMeHy 187,8 44,7 53,7 447 447




Oomas qgac. 936

TPYAOEMKOCTb: B TOM 4HcCJIe

216 252 216 252
140,5 | 140,5 | 138,5 | 140,5
KOHTaKTHasi padora
3a4. el. 26 6 7 7

2.2 CTpyKTypa IMCUHUIIHHBI:

Pacripeniennenne Bu10B yueOHOM pabOThI M UX TPYAOEMKOCTH TI0 pa3zeiiaM JUCIUTIINHEL.
Pasnensl qUCHUTUIMHBI, U3y4aeMble B IepBoM cemectpe (ounas ¢popma)

KonnuecTBo yacoB

AvynautopHas Brcaymat
Ne HaunmenoBanue paznenos B Yﬂa60TI:1 OpHas
cero P pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |Akcmomarmueckuii Metos. Teopusi MHOKECTB. 36 | 10 - 16 10
KoHCTpyKTHUBHAS U aKCHOMATHUYECKast TCOPHS
2. [TOHCIPYE P 28 | 10| - | 10 | 10
JCHCTBUTEILHBIX YHCEII.
3. |Tomosyorusi BENMIECTBEHHOM MPSMOTA. 36 | 16 - 18 2
4.  |Tomoyornsi MHOTOMEPHBIX MPOCTPAHCTB. 32 | 14 - 10 8
5 OTtoOpakeHHs KOHEYHO - MEPHBIX IMPOCTPAHCTB. 348 | 18 i 14 2.8
HenpepsiBHbIE 0TOOpaXKeHUS
Hmozo 68 68 30,8
Pa3zzenbl TUCHMIUTHHBI, H3y4aeMble BO BTOPOM cemecTpe (ouras ¢popma)
KonuaectBo yacor
Bueayaut
Ne HaumenoBanue pa3nienos B Ayﬂ;g:g}laﬂ opHast
cero P pabora
J | 113 JIP | CPC
3 4 5 6 7
JlokanibHble U TJI00aTTbHBIE CBOCTBA HETIPEPHIBHBIX
6. |(pyHKIMI BeleCTBEHHOM ITepEMEHHOM. 26 8 - 8 10
[IpocTpaHcTBO HENPEPBIBHBIX (PYHKIUI
7. |Auddepennmpyembie 0TOOpaKEHUSI. 34 | 12 - 12 10
8. |OCHOBBI TEOMETPUUYECKOTO aHAIN3A. 50 | 20 - 20 10
HccnenoBanue 3KCTpeMyMOB KLU MHOTHUX
9. . PeMyMOB dyHKIL 26 | 8 | - 8 10
TIEPEMEHHBIX.
[TepBooOpa3Has u HeonpeAeNEHHBIA HHTETPAJL.
10, |7 SPBOOP bea " 3 578 |20 | - | 20 | 178
[IpaBua BeIYMCICHNS HEONMPEIEIEHHOTO HHTETpaja.
HUmoczo 68 68 57,8
Pa3zesnbl TUCHUIUTHHBI, H3y9aeMble B TpeTheM cemectpe (ounas ¢opma)
KonuuectBo yacos
Bueayaut
Ne HaumeHnoBanue pasnenon B Ay}l;g;?aﬂ OopHas
cero P pabora
J | 113 JIP | CPC
3 4 5 6 7




HuterpupoBanue KIIMI BEIISCTBCHHOM
11. pHpoBaHHe QyHKuuii sem 38 | 14| - | 14| 10
TIEPEMEHHOM.
Teopus Mepbl 1 HHTETPHUPOBAHUE KLU MHOTHX
12, | SoPWAMEP PHp Py 38 | 14| - | 14 | 10
MEPEMEHHBIX.
Huddepenunansusie popmer. HTErpHpOBaHHE
13. 50 20 - 20 10
mddepeHnnanbHbIX GopM.
14. |SneMeHThI BEKTOPHOTO aHAJIH3a. 428 | 20 - 20 2,8
HUmozo 68 . 68 32,8
Pasnensl IUCHUTUIMHBL, H3ydaeMble B ueTBEPTOM cemecTpe (ounas ¢popma)
KonnyecTBo yacos
Bu WT
AynutopHas caya
Ne HaumenoBanue pasnenon B pa6oTa OpHas
cero pabora
J | 113 JIP CPC
3 4 5 6 7
HnrerpupoBanne gudbdepeHIHaIbHEIX (OpM Ha
15, PHp A epen $op 48 | 14| - | 14| 20
MHOT000pa3usx.
16 |DyHKIIMOHATIBHBIE PSIBL. 38 14 - 14 10
17. [MaTerpanpHble mpeoOpa3zoBanus QyHKINH. 60 20 - 20 20
Teopus pactipenenenuii JI. [lIBapua n
18. 56,8 | 20 - 20 16,8
npoctpanctea C.JI. CoboeBa.
Hmozo 68 . 68 66,8
2.3 ConepxxaHue pa3ieioB IMCUUILIHHBI:
2.3.1 3aHaATHSI JIEKIIHOHHOT0 THIIA.
dopma
HaunmenoBanue
Ne Coneprxanue paszaena TEKYILETO
pazzaena
KOHTPOJIA
1 2 3 4

1. |Axcuomarmueckuii |Axcuomarudeckuii Mmeto1. CpaBHEHHE aKCHOMATHK. Onpoc Ha
Metoa. Teopus MHOK€eCTBO HaTypaJIbHBIX yucel, akcuoMaruka [leaHo. (3aHATHAX
MHOYECTB Cucrema akcuom ZFC teopuun mHoxecTB. [loHsTre

oToOpaxkeHust MHOkKecTB. KOHCTpYKTUBHOE MOCTpOEHUit
cucteMbl uncen Gon Helimana. CpaBHEHHE aKCHOM
ITeano u Teopem o uncnax ¢on Heiimana.

2. |KoncrpykrusHas u |Kounbio nensix uncen. [lose panuoHnaibHbIX YUCEIL. Onpoc Ha
aKCHOMaTH4ecKas O pa3pemmmocTtyu anredpanvyeckux ypaBHEHHH B 3aHATHIX
Teopust pa3IMYHBIX YMCIIOBBIX MHOXECTBAaX. KOHCTpyKTUBHAs
JEUCTBUTEIIBHBIX Teopus JleneknHaa U akcuoMaTH4ecKasi TEOpus
YyuCel. I'unb6epra gelicTBUTEenbHBIX yncen. CpaBHEHUs

OECKOHEYHBIX MHOXECTB. [ paHUIIBI U TPAHU MHOXECTB.
O pa3permmmocTy anredpanvyeckux ypaBHEHH B 1MoJIe
JercTBUTEIbHBIX uncell. [lojie KOMIIEKCHBIX YHCEIl.

3. |Tomomorus CuctemMbl OKpECTHOCTEHN TOUEK Ha BEILIECTBEHHOU Omnpoc Ha
BEIIECTBEHHOM MPSIMOM, CUCTEMBI OTKPBITHIX M 3aMKHYTBIX MHOXKECTB,  |3aHSATHUAX
MPSIMOM. npeaesibHble, TPAHUYHbBIE TOYKA MHOXKECTB, KOMIIAaKTHbBIE

MHO>KECTBA Ha YHCIIOBON MPSIMOM, KOMITAKTH(UKAITHS
YHUCJIOBOU MPSMOM, TEOPEMBI O BJIO)KEHHBIX OTPE3KaxX U
MOKPBITUSX YUCIOBBIX MHOXKECTB. YHCIIOBBIE




MOCJIEIOBATEIIBHOCTH U NOANOCIIEI0BATEIBHOCTH,
xayca0pGhOBBI MPOCTpaHCTBA. [IPUHIIUIIBI BRIYUCICHUS
MPEJIETIOB MOCIEA0BATEIIBHOCTEM, YHCIOBBIE PAJIBI,
CXOJIMMOCTb YUCJIOBBIX PSIIOB M TIOCJIEIOBATEIBLHOCTEN.

Tononorus Merpudeckas CTpyKTypa B MHOTOMEPHOM Omnpoc Ha
MHOTOMEPHBIX npocTpaHcTBe. OTKPHIThIE U 3aMKHYThIE MHOKECTBA B |3aHSITUAX
IIPOCTPAHCTB MHOromepHoM. KoMIiakTHble MHOKECTBa,

KOMIAKTH()HUKALNS MHOTOMEPHBIX ITPOCTPAHCTB T10

AJIEKCaHJIPOBY.
OTtoOpaxkeHus OTto0pakeHrss KOHEYHOMEPHBIX TPOCTPAHCTB U Omnpoc Ha
KOHEYHO — MEPHBIX  |IeHCTBUTEIbHO3HAYHBIC (DYHKIIUU MHOTHUX 3AHATHUSAX
MIPOCTPAHCTB. nepeMeHHbIX. Pa3uuHble onpeneneHus npeaena
HemnpeprsiBHbIe (YHKIMM B TOUKE, UX SKBUBAJIEHTHOCTh. HenpepbiBHbIE
O0TOOpaXeHUs B TOUKE U HAa MHOXecTBe oToOpakeHus. Konebanue

(YHKIIMY Ha MHOKECTBE U B TOUKE, CBS3b C

HENPEPHIBHOCTHIO.
JlokanbHbIE U Knaccudukanus Touek paspbeiBa GyHKITUNA OJHOU Onpoc Ha
r7100aIbHbIE BEILIECTBEHHOM nepeMeHHou. [IpocTpancTBo 3aHATHUAX
CBOMCTBA HEMpPEPHIBHBIX HA OTPe3Ke (PYHKIMMA, KpuTepuit
HETIPEPBIBHBIX KOMITaKTHOCTH.
(byHKIMH. HenpepriBHble Ha KoMnakTe QyHKIUU. Teopembl 0
[IpoctpancTBO MMPOMEXKYTOYHBIX 3HAYEHUSX OTOOPAKCHUI HA TUHEITHO
HETIPEPBIBHBIX — CBSI3HBIX MHOECTBAX.
GyHKIHH. TeopeMbl 0 TOCTUKEHUU BEPXHEN 1 HIDKHEHN TpaHei

HEeNpepbIBHBIMU (DYHKIUSIMU, 33JaHHBIMU Ha KOMITAKTE.
Hudbdepenuupyemsie | Iuddepennupyembie 0TOOpax)eHUs U UX Ompoc Ha
0TOOpakKeHUS muddepennmansl. YacTHbIC MPOU3BOIHBIE QYHKITUN 3aHATHAX

MHOTHUX IepeMeHHbIX. Pa3noxenue muddepennnana

(YHKIIMM MHOTHX MIEPEMEHHBIX 110 0a3UCHBIM

muddepennnanam. Matpura SIkoOu oToOpakeHHS.

I'eomerpuueckuii cmbicn auddepenimana

oToOpakeHusi. MHBapuaHTHOCTH nuddepennnana

¢bynknuu. lemHoe npasuio nuddepeHnrupoBanms

oToOpakenuit. J{uddepennmanb 1 Tporu3BOHBIC

BBICILIETO MOPsAIKa i QYHKIUI BEIIECTBEHHOMN

nepeMmenHoil. Teopemsr Jlarpamxka mis GyHkimit

BEIIECTBEHHON NIEPEMEHHON U 0TOOPAKEHHIA.

DKcTpeMyMbl QYHKIIHI BEIIECTBEHHON MepEeMEHHOM.

®opmyna Teiiopa, OCTATOYHBIN YWIECH B Pa3I0KECHUU

¢byukuun o popmyne Teitnopa. [1pasuna Jlonurans

packpbITUs HeonpeaeaéHHocTel. Boinykibie pyHKINU.

HccnenoBanue rpadpukoB Gpynkuii. Knaccuueckue

HEPABEHCTBA.
OcHoBBI ®opmyna Teitnopa i GpyHKIUI MHOTUX nepeMeHHbIX. |Onpoc Ha
Tr€OMETPUYECKOTO OKCTpeMyMbl QYHKIMI MHOTUX MEPEMEHHBIX. 3AHATUAX
aHaJIn3a. KacarenpHast mimockocTs Kk rpaduky QyHKIIUH MHOTHX

nepeMeHHbIX. TeopeMa o HesIBHON QyHKIMM 15
otoOpakeHuil. Teopema 06 06paTHOM O0TOOpPAKEHUH.
JlokanbpHOE MpUBEIEHUE OTOOPAKEHUS K
KaHOHMYECKOMY BUJY (T€opema O paHre).




9. |UccnenoBanue OYHKIIMOHAIBHO HE3aBUCUMBIE CHCTEMBI (DYHKITHIA. Omnpoc Ha
9KCTPEMYMOB [ToBepxHOCTH B MHOTOMEPHOM MPOCTPAHCTBE UX 3aHATUAX
(GyHKIMH MHOTHX KacaTeJbHbIe pocTpancTBa. HeoOxoanMele u
IIEPEMEHHBIX. JIOCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS YCIOBHOTO

SKCTpeMyMa (GYHKIUU MHOTHX ITIEPEMEHHBIX.

10. |IlepBooOpaznas u  |MHTerprpoBanne QYHKIHHA 110 YACTSM. Omnpoc Ha
unTerpai. [Ipasuna |MHTerprpoBanne GyHKIUI ¢ TOMOIIBIO 3aMEHBI 3aHATHUAX
BBIYHCIICHUS nepeMeHHo#. IHTerpupoBanne pauuoHaIbHbIX U
HEOTIPENIENIEHHOTO  (TPAHCUEHICHTHBIX (YHKIUH.

UHTErpaa.

11. |MurerpupoBaHue [IpoOnema HaxoxAEHUS IEPBOOOPA3HOM 115 Omnpoc Ha
byHKIMI MIPOU3BOJILHOM HENpephIBHON (DYHKIMH, €€ pru3ruecKas |3aHATHIX
BEILECTBEHHOU uHTepnpetanus. OnpeaeneHue uurerpaia Pumana s
IIEPEMEHHOM. ¢GbyHKIMM 0HOM epeMeHHol. MHTerpan ¢ nepeMeHHbIM

BepxHUM mpenenoM. @opmyna Herorona-JleiiOHuna.

12. [Teopust Mmepsl 1 Cucrema MHOKECTB B MHOTOMEPHOM MPOCTPAHCTRE, Ompoc Ha
WHTETPUPOBAHUE n3mepuMsix o Xopaany. Y pyHkuuit MHOTHX 3aHATHUAX
(GYHKIMI MHOTHX MIEPEMEHHBIX 0 u3MepuMomy 1o JKopiany MHOXKECTBY.
MIEPEMEHHBIX N3mepuMocTh MHOXKECTBA U UHTETPUPYEMOCTH TI0

Pumany ero xapakrepuctuueckoi QpyHKIUU.
Heobxonumble u jocTaTOuHbIE YCIOBUS
unrerpupyemoctu Jlap0Oy, ro0ya-Peitmona, JleGera.
Knacc unrerpupyembix no Pumany ¢pyukuuii. Kpatusie
U TIOBTOPHBIE MHTEIPAJIBL.

13. |Iuddepennmansubie |[ToBepxHOCTH B MHOTOMEPHOM TIpocTpaHcTBe. Kpait Ompoc Ha
(GOopMBL. MIOBEPXHOCTH, OPUEHTHPYEMbIE TOBEPXHOCTH. 3aHATHUAX
HNuTerpupoBanue [ToBepXHOCTHBIE 1 KPUBOJMHEIHBIE HHTETPAJIbI KaK
muddepeHnnanbHbIX (MHTErpaibl OT auddepeHnnanbHbx Gopm. OCHOBHBIE
dhopm. (dhopmysbl aHaNM3a.

14. |\OnemeHTHI BekropHsbie noss u GopMbl B TPEXMEPHOM Omnpoc Ha
BEKTOPHOTO aHaJIn3a. (mpocTpaHcTse. AuddepeHnuanbHble onepaTopsl TEOPUHU |3aHATHIX

noJs. Judpdepenunanbabie onepaTopsl B
KPUBOJMHENHBIX KoOpAUHaTaX. [loTeHInanbHbIe OIS
Bexropnslii noTeHman nojs. TouHble U 3aMKHYTBIE
¢dopmbl. He nHBapuaHTHOCTH onepauuii AMBEpreHuy U
poTOpa MpH MPOU3BOJIbHBIX (HE OPTOrOHAIBHBIX)
npeoOpa3oBanusx. luBapnantHas Gpopma cucTeMbl
ypaBHeHUN Makcseiua.

15. \MuTerpupoBanue TeH30pHbIE IPOCTPAHCTBA IPOCTPAHCTB U (POPM. Omnpoc Ha
middepeHnnanbHbIX |[BHenIHMe Mpon3BeAeHUs IPOCTPAHCTB U 3aHATHUAX
¢dopm Ha KococummeTrpuueckue hopmsl. IIpoussenenus
MHOT000pa3usix KOCcocUMMeTpHueckux ¢popm. Buemnuii nuddepennman

¢dopm. [Tuddepenumpyemsie MHOrooOpasusi, Ux
KacaTeJbHbIE M KOKacaTeJIbHble paccioeHus. Pazouenue
enuHulbl. MIHTerprpoBanue nuddepeHnaabHbIX Ha
MHoroo6pasuu. Teopema Ctokca. BektopHble moJs.
Cko0Oka BEKTOPHBIX MOJIEH, TOXKIECTBO SK0oOU.
WuTerpanbHble KpUBbIE BEKTOPHBIX MOJIEH 1
OJTHOTIapaMeTPUYECKHE TPYIIIBI JTOKATbHBIX
npeobpa3oBaHuii. BHyTpeHHee npoun3BeeHue
BEKTOPHBIX MoJIel U TudPepeHIHaTbHBIX (HOpM.
IIpousBoanas Jlu nudpepennmansHoi GopmMbl BAOIb




BEKTOpPHOTO 10JIs1, hopmynsl Kaprana, kpurepuii
[Tyankape TouHOCTH 3aMKHYTOU (hOopMBIL. [ 'pymiisl
TOMOJIOTHI U KoroMoJioruii e Pama Ha MHOrooOpasuu.
Teopema nie Pama.

16.

OyHKIMOHAIbHBIE
pAabl

OYHKIMOHAIBHBIE PSIJIbl, TUIIBI CXOUMOCTH.
[ounennoe nuddepeHnrpoBaHne U HHTETPUPOBAHHE
¢byHKIMOHATBHBIX PsioB. Psanel @ypre. [lonnbie n
3aMKHYTbIe cucTeMbl QpyHKmii. Cymmer Detiepa.
[lonHoTa cucTeMbl TPUTOHOMETPUUYECKUX (PYHKLNI B
pOCTpaHCTBE QYHKIUI, HHTETPHUPYEMBIX C KBaJIpaTOM
Ha oTpe3ke. [IpoOiiema Jlyzuna. OTICHKH CKOPOCTH
CXOAMMOCTHU TPUTOHOMETPUYECKUX PSI/IOB.

Ompoc Ha
3aHATUAX

17.

HNHTerpanbhbie
npeoOpazoBaHus

(GyHKIMH.

HecoOcTBeHHbIE HHTErpabl, 3aBUCAIINE OT apaMeTpa,
T depeHInpoBaHNE UHTErPAJIOB 0 MapaMeTpy.
[IpeoGpaszoBanue @ypne. Mnrerpan Oypre. Ycnosue
Hvnn cxonumoct uaTerpaia ®ypre. Bzanmocss3p

T epeHInaIbHbIX CBOMCTB PYHKIUN U UX
npeobpaszoBanuii dypee. [IpocTpancTBO OBICTPO
yObIBaromux ¢GyHKIui 1 npeodpazoBanue Oypre.
®dopmyna obpamenus mpeodpazoBanus Dypre. Teopema
Korensaukona. [Ipunoxxenue npeodbpazoBanus Oypbe B
MaTeMaTH4eCKOU (PU3HKe.

Ompoc Ha
3aHATUAX

18.

Teopus
pacnpenenenuii JI.
[IBapua u

npoctpanctsa C.JL.

CobouneBa.

[IpoctpancTBo 6eckoHeyHO MU depeHInpyEeMbIX
(YHKIHI ¢ OTpaHUYEHHBIM HOCUTEIIEM, €r0 TOTIOJIOTHS,
pacnpezeneHus: Ha HEM, UX CXOJIUMOCTb.
[IpocTpancTBo OeckoHeuHO AU HEPEHITUPYEMBIX
(GyHKIMI ¢ TPOU3BOJILHBIMU HOCUTEISIMU, €T0
COMPsHKEHHOE TPOCTPAHCTBO pacHpeesIeHUui ¢
OTPaHUYEHHBIMU HOCUTEISIMU. TOTOJIOTHYECKOe
MIPOCTPAHCTBO OBICTPO YOBIBAIOIIUX (PYHKITUH, €ro
CONPSDKEHHOE MPOCTPAHCTBO 0000MIEHHBIX (YHKITUHA
ymepeHHoro pocta. [IpeobpazoBanue Oypbe
0000mEHHBIX QYHKIIUH yMEpeHHOTO pocTa. OOpa3sl
®dypbe pacnpeesieHuil ¢ OrpaHUYEeHHBIMUA HOCUTEISIMH.
®dopmyna obpamenus mpeodpazoBanus Dypre. CBA3b
MEX1y pacipeesieHusIMU U (QyHKIHUSIMH,
00naiauMu co00JIEBCKUMHU ITPOU3BOIHBIMH.
[IpeoOpaszoBanue Jlamnaca pyHkuuii 1 0000IIEHHBIX
(GyHKIMI 1 ero CBONCTBA, CBS3b C MpeoOpa3oBaHUEM
Dypee.

Onpoc Ha
3aHATUAX

2.3.2 3aHATHA CEMHHAPCKOI'0 THIA.
3aHATHS CEMUHAPCKOTO TUIA — HE IPEyCMOTPEHBI

2.3.3 JlaGopaTopHbIie 3aHATHSI.

HanmenoBanue
paszaena

TemaTrka MpakTUYECKUX 3aHITHI (CEMUHAPOB)

dopma
TEKYLIETO
KOHTPOJIA

2

g

4

AKCHOMaTUYECKUN
metoa. Teopus

AKcrnoMaTH4YeCKUM MCETO/. CpaBHeHI/IC AKCHUOMATHK.
MHO0XeCTBO HaTYpaJIbHBIX YHUCCJI, aKCUOMATHKaA IIeano.

Pemenue
3aJ1a4




MHOXKECCTB

Cuctema akcuom ZFC teopun muoxects. [lonstue
0TOOpaXkeHUsI MHOXKECTB. KOHCTPYKTHBHOE MOCTPOCHHI
cucremsl yncen Gon Heitmana. CpaBaenue akcuom [leano
1 TeopeMm o uncnax ¢GoH Heiimana. 3

KoncrpyktuBHas u  |[Kosbno nensix uncen. Ilose pannoHabHBIX dnces. Pemenne
akcmoMatuueckass (O pa3pemmnMocTH anreOpandecKux ypaBHEHUH B 3a1a4
TeopuUs Pa3IMYHbIX YUCIOBBIX MHOXECTBaX. KOHCTpyKTHBHAs
JNENUCTBUTEIBHBIX Teopus JleneknHaa 1 akcuoMaTu4ecKasi TEOpUsl
YHUCEl. I'unb6epra aelictBUTENbHBIX ynces. CpaBHEHUS
OECKOHEUYHBIX MHOXECTB. [ paHuIlbl ¥ TpaHu MHOXeCTB. O
pa3peiuMoCcTH anreOpanyecKux ypaBHEHUH B 110J1e
JIENCTBUTENBHBIX uncen. 11os1e KOMIIJIEKCHBIX YnCel.
Tononorus CuctemMbl OKpECTHOCTEHM TOUEK Ha BEIIECTBEHHOM Pemienue
BEILECTBEHHOU MPSIMOM, CUCTEMBI OTKPBITBIX U 3AMKHYTBIX MHOYECTB, 3aj1a4
MPSIMOM. npesieibHble, TPAHUYHbIE TOUKH MHOXECTB, KOMIIAKTHBIE
MHO>KE€CTBA Ha YHCJIOBOM MPSIMOM, KOMITAKTU(PUKALIHIS
YHUCJIOBOU MPSMOM, TEOPEMBI O BIIOKEHHBIX OTpE3Kax U
MOKPBITUSAX YUCIOBBIX MHOKECTB. UHCIOBBIE
MOCJIEI0BATEILHOCTHU U MOMOCIEI0BAaTEIBHOCTH,
xaycaop¢doBsl mpocTpaHcTBa. [IpUHINIIBI BHIYUCICHUS
MIpeIEeOB MOCIEI0BATEIbHOCTEN, YUCIOBBIE PSIJIbI,
CXOAMMOCTb YHCJIOBBIX PSAJIOB U MOCIEA0BATEIHHOCTEM.
Tononorus Mertpuueckasi CTpyKTypa B MHOTOMEPHOM ITpOCTpaHCTBe. |Pemienue
MHOTOMEPHBIX OTKpBITBIE M 3AMKHYTBIE MHO>KECTBA B MHOTOMEPHOM. 3a1a4
IIPOCTPAHCTB KomnakTHble MHOKECTBA, KOMITAKTU(DUKALUS
MHOTOMEPHBIX ITPOCTPAHCTB IO AJIEKCaHAPOBY.
OtobOpaxkeHus OTo0OpakeHNsI KOHEYHOMEPHBIX MTPOCTPAHCTB U Pemenue
KOHEYHO — MEPHBIX |JeHCTBUTEIILHO3HAUHBIE (PYHKIIUM MHOTUX IIEPEMEHHBIX. |3a/1a4
IIPOCTPAHCTB. Paznuunble onpenenenus npeaena GyHKIUN B TOUKE, UX
HenpepeiBHble 9KBHMBAJICHTHOCTH. HenpepsIBHBIE B TOUKE U HA
0TOOpakKeHUS MHOkeCTBe oToOpakenus. Konebanue hyHkiumu Ha
MHOJKECTBE U B TOUKE, CBS3b C HEMPEPBIBHOCTBIO.
JlokanibHbIE U Kiaccudukanus Touek paspbiBa GyHKIIUNA OJHOM Pemenue
ry100abHbIe BEUICCTBEHHOM niepeMeHHoM. [IpocTpancTso 3a1a4
CBOMCTBa HENpepbIBHBIX Ha OTpe3Ke (PyHKUUH, KpUTEpUi
HEIPEPBIBHBIX KOMITIAKTHOCTH.
GyHKLIUH. HenpepsiBHble Ha komnakTe pyHkuuu. Teopemsl o
IIpoctpancrso IPOMEKYTOUHBIX 3HAUCHUSIX OTOOpaXeHUI Ha JTMHEHHO —
HEIPEPBIBHBIX CBSI3HBIX MHOXKECTBAX.
GyHKUIUH. Teopembl 0 TOCTHKEHUM BEPXHEN U HW)KHEW I'paHel
HeNpepbIBHBIMU (PYHKIMSIMH, 33JaHHBIMU Ha KOMITAaKTe.
Huddepenunpyemsie |[Iuddeperunpyembie 0ToOpa>keHUs U UX Pemenue
0TOOpaKeHUs middepennnansl. YacTHble TPOU3BOIHBIE (PYHKIIHIA 3a1a4

MHOT'MX nepeMeHHbIX. Paznoxenue auddepennunana
(YHKIMU MHOTHX ITEPEMEHHBIX 110 0a3UCHBIM
middepennnanam. Marpuna Skobu oToOpakeHHUs.
I'eomerpuueckuit cMbich tuddepeHiana 0ToOpaKeHusl.
WuBapuantHOCTh quddepennnana Gynkuuu. Llennoe
npaBuiio uddepeHnnpoBaHus 0TOOpaKEHUH.
Juddepennnansl 1 MpoU3BOAHBIE BBICIIETO MOPSAKA IS
(GyHKIMH BelecTBeHHOM nepeMenHol. Teopembl




Jlarpanxa juis pyHKIIUI BEIIECTBEHHON MIEpEeMEHHOM 1
0TOOpakeHMH. DKCTPEMyMbI (PYHKIIHI BEIIECTBEHHOM
nepemeHHor. @opmyna Telsopa, OCTaTOUHBIN YJIEH B
paznoxxennu QyHkuu o Gopmyne Teitnopa. [Ipasuna
JlonmTais pacKpbITUS HEONPEAEIEHHOCTEH. BolTyKiible
¢ynkuuu. Mccnenoanne rpadukoB QyHKIHIA.
Knaccuueckne HepaBeHCTBA.

8. |OcHOBEI ®opmyna Teinopa st GyHKIUI MHOTHX NTepeMeHHbIX.  |Pernenne
r€OMETPUYECKOT0 DKCTpeMyMbl QYHKII MHOTUX MTEPEMEHHBIX. 3aj1a4
aHanu3a. KacarenbHast minockocTs K rpaguky GyHKIHMI MHOTUX

NepeMeHHbIX. Teopema o HesIBHOUM pyHKIUU Asist
oToOpaxenuii. Teopema 00 06paTHOM 0TOOpPaKEHHUU.
JlokaspHOE NpUBECHNE OTOOPAKEHUS K KAHOHUYECKOMY
BUJy (T€OpEMa O paHre).

9. |[UccnenoBanue @OYHKIMOHAIBHO HE3aBUCHUMBIE CUCTEMBI (DYHKITHH. Pemenne
IKCTPEMYMOB [ToBepXHOCTH B MHOTOMEPHOM MPOCTPAHCTBE UX 3aj1a4
(GYHKIMI MHOTHX KacaTtelnbHble TpocTpancTBa. HeoOxoaumble u
MIePEMEHHBIX. JIOCTATOYHBIE YCIOBUS CYIIECTBOBAHUS YCIOBHOTO

IKCcTpeMyMa QYHKIIMH MHOTUX MTEPEMEHHBIX.

10. |[TepBooGpa3Has u WurerpupoBanue ¢pyHkiuii no yactam. UaterpupoBanue |Pemenue
unterpai. [IpaBuna |QyHKIUI C MTOMOIIBIO 3aMEHBI IEPEMEHHOM. 3a1a4
BBIYHCIICHUS WHuTerpupoBanne paiMoOHAIbHBIX U TPAHCIICHIEHTHBIX
HeompeAeNEHHOTO  |QYyHKIIMHA
UHTErpaja.

11. [MuTerpupoBanue [Tpob6rema HaxoXIEHUS TIEPBOOOPA3HON TSI Pemenue
byHKINHA MIPOM3BOJILHOM HEMPEPHIBHOM (yHKINH, e dhu3ndeckas |3aaa4
BEIIECTBEHHOU uHTepnperanud. OnpeneneHue naTerpaia Pumana ais
MepEMEHHOM. dbyHKIIMIA 01HOM mepeMeHHoN. IHTerpas ¢ mepeMeHHbIM

BepxHUM Tpenenom. Dopmyna Hetotona-JleliOnuna.

12.|Teopust Mepsl 1 CucrtemMa MHOECTB B MHOTOMEPHOM IIPOCTPAHCTBE, Pemmenne
UHTETpUPOBAHUE u3MepuMsIx 1o JKopaany. U dynkuuii MHOrux 3aj1a4
(GyHKUIMH MHOTHX IEpPEMEHHBIX 10 u3MepuMoMy 110 JKopaaHy MHOXKECTBY.
IIePEMEHHBIX N3MepuMOCTh MHOXECTBA U MHTETPUPYEMOCTD IO

Pumany ero xapakrepucTuueckon (pyHKLIHUU.
HeoOxoanMeble 1 10CTaTOYHBIE YCIOBUS
unterpupyemoctu Jap0y, ro0ya-Peiimona, Jlebera.
Knacc unterpupyemsix no Pumany gpynkuuii. Kpatasie u
HOBTOPHBIE UHTEIPAJIbI.

13. | Tuddepenunansusle |[IoBepxHOCTH B MHOTOMEPHOM IpocTpaHcTBe. Kpaii Pemenune
(hOopMBIL. IIOBEPXHOCTH, OPUEHTUPYEMbIE TIOBEPXHOCTH. 3a1a4
WHTerpuposanue [ToBepXHOCTHBIE U KPUBOJIMHEWHBIE HHTETPAJIbl KaK
mddepeHInanbHbIX [UHTETpaisl oT AuddepeHnnanbHeix Gopm. OCHOBHBIE
¢dopm. (dhopMyIbl aHaNM3a.

14. |9nemeHTHI BekropHsbie noss u GopMbl B TpEXMEPHOM NpocTpaHcTBe. |Pemenue
BEKTOpHOro aHanu3a |[luddepenunanbabie onepaTopbl TEOPUH MOJIS. 3a1a4

JuddepeHnnanpHbie oniepaTOpbl B KPUBOJIMHEHHBIX
koopauHarax. [loreHmansHblie oss. BeKTopHbIi
noTeHuan nojis. TouHsle u 3aMKHYThIe (hopmbl. He
WHBAPUAHTHOCTH ONEPAlMi JUBEPIreHIIMU U POTOpa IIPU
MIPOU3BOJILHBIX (HE OPTOTOHAIBHBIX) MPe0Opa30BaHUIX.
WuBapuanTHas ¢popma cucteMbl ypaBHeHU MakcBeia.




15.

WNHuterpupoBanue
mddepeHnnanbHbIX
¢dopm Ha
MHOT000pa3usix

TeH30pHbBIE TPOCTPAHCTBA IPOCTPAHCTB U (POPM.
Bueunue npou3BeaeHs IPOCTPAHCTB U
Kococummerpuueckue Gpopmel. [Iponssenenus
KococummMmeTprueckux ¢popm. Buenrnwmii quddepennuan
¢dopm. [Tuddepenumpyempie MHOrooOpasusi, X
KacaTeJIbHbIE U KOKacaTeabHble pacciaoeHus. PazOuenue
eauHuLbl. HTerpupoBanue qudpepeHunanbHbIX Ha
mMHoroo6paszun. Teopema Ctokca. BekropHbie moJs.
Cxo0OKka BEKTOPHBIX IOJIEH, TOXAECTBO SAk0o0H.
HHTerpanbHble KpUBBIE BEKTOPHBIX MOJIEH U
OJIHOTIapaMETPUUECKUE TPYIIIBI JIOKATbHBIX
npeobpazoBaHuil. BHyrpeHHee mpou3BeieHre BEKTOPHBIX
nosieit u tuddepenmansubx Gopm. [ponssoanas Jin
g depeHnrnanbHON GopMbI BOJIL BEKTOPHOTO OIS,
¢dopmynel Kaprana, kpurepuit [lyankape TouHoctu
3aMKHYTO# (OpMBI. ['pyTITIbI TOMOJIOTH U KOTOMOJIOT U
ne Pama Ha MHOTOOOpa3uu. Teopema ne Pama.

Pemenue
3a7a4

16.

OYHKIMOHAIBHBIE
pAabI

OyHKIMOHAIBHBIE PSIJIbI, TUIIBI cXoauMocTu. [lounenHnoe
g depeHIpoBaHNe U HHTETPUPOBAHUE
(GbyHKIIMOHATBHBIX pas0B. Psaapl ypre. [lonHbie n
3aMKHYThIe cucteMbl QyHKIUH. Cymmbl Deifepa.
[TonHOTa cucTeMbl TPUTOHOMETPUUYECKUX (PYHKLINI B
MPOCTpPaHCTBE (PYHKIMI, HHTETPUPYEMBIX C KBaJIpaTOM Ha
otpeske. [Ipobnema Jlyzuna. OnieHKH CKOPOCTH
CXOAMMOCTH TPUTOHOMETPUYECKUX PSIIOB.

Petmenue
3a1a4

17.

HNuTterpanbHbie
npeoOpazoBaHUs

GbyHKIIHH.

HecoOcTBeHHbIE HHTETpabl, 3aBUCAIINE OT MapaMeTpa,
muddepeHInpoBaHNEe UHTETPAJIOB 10 TTapAMETPYy.
[Ipeob6pazoBanue ®ypne. UaTerpan Oypre. Ycnosue
Junn cxonumoct uHTerpaia ®ypre. Bzanumocss3pb
muddepeHnnanbHbIX CBOMCTB (YHKITUN U UX
npeobpazoBannii Pypee. [IpocTpancTBO OBICTPO
yObIBaromux (GyHKIHN U ipeoOpazoBanue Oyphbe.
®dopmyna obpamenus npeodpazoBanus Dypre. Teopema
Korenbaukona. [Ipunoxxenue npeodpazopanus Oypse B
MaTeMaTH4eCKOoi (u3uKe.

Pemrenue
3amay

18.

Teopus
pacnpenenenui JI.
[IIBapia n
npoctpanctsa C.JL.
Cobonesa.

[IpoctpancTBo 6eckoHeyHO MU hepeHIIUPYEMbIX
(GyHKIUH C OrpaHMYSHHBIM HOCHUTEJIEM, €T0 TOIOJIOTHS,
pacripenesieHusi Ha HEM, UX CXOJAUMOCTb.
[IpoctpancTBo 6eckoHeyHO MU hepeHIIHPYEMbIX
(GYHKIUH C TPOU3BOJIEHBIMUA HOCUTEIISIMH, €r0
COTPSDKEHHOE TIPOCTPAHCTBO PACIIPEIICIICHUH ¢
OrpaHUYE€HHBIMU HOCUTESIMH. Tonojoruueckoe
HIPOCTPAHCTBO OBICTPO YOBIBArOIUX (PYHKIMMH, €T0
COMpsHKEHHOE MTPOCTPAHCTBO 00OOIIEHHBIX (HYHKITUN
yMmepeHHoro pocra. [IpeobpazoBanue Dypne
0000MmEHHBIX QYHKIMI yMepeHHOTO pocTa. O0pasbl
®dypbe pacnpeeneHH ¢ OrpaHUYEHHBIMU HOCUTEISIMU.
®opmyna obparienus npeodpazoBanus Oypoe. CBs3b
MEX]ly pacupeeNeHUsIMUA U QYHKIUSAMH, 001 Jal0IUMU
co00JIEBCKMMH MTPOU3BOIHBIMU. [IpeoOpazoBanue
Jlannaca ¢pyHKUIMH 1 0000MEHHBIX (YHKIUN U €ro
CBOMCTBA, CBA3b ¢ IpeoOpa3oBanreM Pypebe.

Pemenue
3a71a4




2.3.4 IIlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsl — HE IPETyCMOTPEHBI

2.4 IlepevyeHb y4yeOHO-

METOAUIECCKOTO odecneyeHus JUIS1 CAMOCTOSITEIbLHOM paGOTLI

00y4yarIuxcst Mo JUCHHUILINHE

[Tepeuens yaeOHO-METOIMIECKOTO 00OCCIICUCHHMSI TUCITUTUIAHBI

Ne Bux CPC TI0 BBITIOJTHEHHUIO CAMOCTOSITEIILHOM pabOThI
1 2 3
1 |AxkcuomMaTH4eCKuH Kynpssues JI. /., Kyracos A.[l., Yexmos B.U., [llabynun M.H.
meron. Teopust COopHuk 3a1a4 no matemaruyeckomy aHanuzy. Tom 1. Ilpenenn.
MHOXKECTB HenpepriBHocTh. uddepenupyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).
Kynpssues JI.J., KyracoB A.Jl., Uexmor B.U., Hlabynun M.U.
COopHUK 3agad 1O MaTemMaTHueckoMy aHamuzy. Tom 2.
Hurerpansl.  Panel. M.: ®wusmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
2 |KoHCTpyKTHBHAS H Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.W., [llabynun M.U.

AKCUOMAaTHYCCKast
TCOpHUA )IGﬁCTBI/ITGJ'IIaHBIX
YHCCII.

COopHuK 3a/1a4 0 MaTemMaTudeckomy ananuzy. Tom 1. Tlpenen.
HenpepeisHocTs. Juddepenumupyemocts. M.: duzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsisues JI.JI., KyracoB A.Jl., Uexnor B.U., llabynun M.U.
COopHMK 3amad MO MaTeMaTHUYecKoMy aHamuzy. Tom 2.
WNurterpanel.  Psagel. M.: ®wusmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Tononorus
BEIIECCTBEHHOH MPSMOM.

Kynpsisues JI. ., Kyracos A.Jl., Uexnor B.U., Ilabynun M.U.
COopHuK 3a/1a4 110 MaTeMaTuyeckomy anaiauzy. Tom 1. Tlpenen.
HenpepsiBHOCTb. Juddepennupyemocts. M.: @usmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsisues JI.J1., Kyraco A.Jl., Uexnor B.U., llabynun M.U.
COopHuK 3amad 1O MaTeMaTHYeckoMy aHamuzy. Tom 2.
HUurerpansl.  Panel. M.: ®wusmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Tononorus
MHOTOMEPHBIX
MPOCTPAHCTB

Kynpssues JI. ., Kyracos A.Jl., Yexnos B.W., [llabynun M.H.
COopHuk 3a1a4 o maTremaruueckomy ananuzy. Tom 1. Tlpenen.
HenpepwiBHocTh. uddepenupyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A.Jl., Yexnos B.U., [llabynun M.J.
COopHUK 3amad 1O MaTeMaTHueckoMy aHamuzy. Tom 2.
Wurerpansl.  Paner. M.: ®usmarour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

OTto0paskeHrss KOHEYHO
— MEpHBIX ITPOCTPAHCTB.
HenpepsiBHbIe
OTOOpaxKeHUs

Kynpssues JILJ., KyracoB A./l., Yexnos B.1., [llabynun M.U.
COopHuK 337124 110 MaTemMaTudeckomy aHainusy. Tom 1. ITlpenen.
HenpepsiBrocTs. Juddepenunpyemocts. M.: @uzmatnut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JIJ., KyracoB A.Jl., Yexnos B.M., [1labynun M.J.
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COopHHMK 3aay 1O MaTeMaTHYecKoMy aHamuzy. Tom 2.
Wnrerpansl.  Panel. M.:  ®usmartiour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

6 |JloxanbHbBIE U Kynpsisues JI. ., Kyracos A.Jl., Yexnos B.W., [llaGynun M.H.
rnobanbHble CBOKCTBA  |COOpHHUK 337184 10 MareMatnyeckomy ananusy. Tom 1. Tpenen.
HETPEPbIBHBIX PYHKUMH. [HenpeprirocTs. Juddepenmupyemocts. M.: ®usmatmut, 2010.
HpoctpancTso — 496 c. (http://e.lanbook.com/books/element.php).
HEMPEPBIBHBIX (PYHKIINH.

Kynpssues JI.J., KyracoB A.Jl., Yexnos B.U., lllabynun M.U.
COopHUK 3agad 1O MaTemMaTHueckoMy aHamuzy. Tom 2.
Wurerpanst.  Panel. M.:  ®usmarour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

7 |duddepenuupyembie  |Kynpssues JI.J1., Kyracos A./l., Yexsos B.U., lllaGynun M.U.

O0TOOpaXeHUs COopHuK 3a/1a4 110 MaTemMaTudeckomy ananuzy. Tom 1. Tlpenen.
HenpepriBHocTh. uddepenupyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).
Kynpssues JI.JI., KyracoB A.Jl., Uexnmor B.U., llabynun M.U.
COopHUK 3amad 1O MaTemMaTHueckoMy aHanmuzy. Tom 2.
Hurerpansl.  Panel. M.: ®wusmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

8 |OcHOBBI Kynpssues JI. /1., KyracoB A./l., Yexmos B.U., [lla0yrann M.U.
reoOMEeTPUYECKOTO COopHuK 3a/1a4 110 MaTemMaTudeckomy ananuzy. Tom 1. Tlpenen.
aHann3a. HenpepsiBHOCTS. Juddepennupyemocts. M.: dusmatiut, 2010.

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

Kynpsiues JI.J1., KyracoB A.Jl., Uexnor B.U., llabynun M.U.
COopHMK 3amad MO MaTeMaTHUYecKoMy aHammzy. Tom 2.
Wnrterpanbl.  Psgpr. M.: ®wusmartour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

9 |UccnemoBanue Kynpsisues JI. ., Kyracos A.Jl., Uexnor B.W., Ilabynun M.U.
SKCTpeMyMOB (QyHKIuMi |CGopHMK 3a1a4 10 MareMaTudeckomy aHanusy. Tom 1. Ilpenen.
MHOTHX MCPEMEHHBIX.  |HenpepbiBHOCTD. uddepenunpyemocts. M.: dusmarnut, 2010.

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

Kynpssues JI.JI., KyracoB A.Jl., Yexnos B.U., [1labynun M.U.
COopHUK 3amad 1O MaTeMaTHueckoMy aHamuzy. Tom 2.
HUurerpansl.  Panel. M.: ®usmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

10 |IlepBoobOpasnas u Kynpssues JI. ., Kyracos A.Jl., Yexnos B.W., [llabynun M.H.
unterpai. IIpasuna COopHuk 3a1a4 o matremaruueckomy ananuzy. Tom 1. Ilpenen.
BBIYUCIICHUA HenpepsiBHocTs. Juddepenunpyemocts. M.: duzmatiut, 2010.
HEOTIPEIEICHHOTO — 496 c. (http://e.lanbook.com/books/element.php).

WHTErpasna.
Kynpssues JI.JI., KyracoB A.Jl., Uexnos B.U., [llabyrana M.U.
COopHUK 3agad TO MaTeMaTHYeckoMy aHamuzy. Tom 2.
Wnrerpansl.  Psaapl. M.:  ®wusmarour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

11 |MuTerpupoBaHue Kynpssues JI.J., Kyracos A./l., Yexnos B.W., [Habynun M. 1.
GyHkuui BemecTBeHHOM |COOpHMK 3a/1a4 110 MaTeMaTuyeckoMy ananusy. Tom 1. Tlpenen.
TIEPEMEHHOM. HenpepsiHocTs. Juddepenunpyemocts. M.: @uzmatnut, 2010.

— 496 c. (http://e.lanbook.com/books/element.php).
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Kynpssues JI.J., KyracoB A.Jl., Yexnos B.U., [labynun M.J.
COopHUK 3ajad 10 MareMaTH4ecKoMy aHamuzy. Tom 2.
Wnrerpanst.  Panel. M.: ®usmarour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

12

Teopus Mepbl U

Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.W., [labynun M.U.

MHTETrPUPOBAHUE COopHuk 3a1a4 no matemaruyeckomy ananuzy. Tom 1. Ilpenenn.
(byHKUMI MHOTHX Henpepsirocts. uddepenuupyemocts. M.: @uzmataut, 2010.
HNEPEMCHHBIX — 496 c. (http://e.lanbook.com/books/element.php).
Kynpssues JI.J., KyracoB A.Jl., Uexnor B.U., Hlabynun M.U.
COopHMK 3aJad MO MaTeMaTUyeckoMy aHanmuzy. Tom 2.
Wnrerpanst.  Panel. M.:  ®usmartiour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

13 |Iuddepennmanpapie Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.W., [lTabynun M.1.
hopmbI. COopHuk 3a1a4 no matemaruueckomy ananuzy. Tom 1. Ilpenenn.
Nurerpuposanne HenpepwiHocTh. [Iuddepenmupyemocts. M.: @usmariut, 2010.
gl/l(b(bepeHHHaﬂbHHX — 496 c. (http://e.lanbook.com/books/element.php).

OpM.
P Kynpssues JI.JI., KyracoB A.Jl., Uexmor B.U., Hlabynun M.U.
COopHMK 3amad MO MaTeMaTHUYecKoMy aHammzy. Tom 2.
Wnrerpansl.  Pagsl. M.:  ®usmarout, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
14 |Onements! BektopHoro (Kyapssues JI.JI., KyracoB A.Jl., Yexnos B.U., [Ha6ynun M.U.

aHaJIn3a.

COopHuK 3a/1a4 TI0 MaTeMaTudeckomy ananuzy. Tom 1. Tlpenen.
HenpepsiBHOCT. Juddepennupyemocts. M.: dusmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsisues JI.JI., KyracoB A.Jl., Uexnor B.U., llabynun M.U.
COopHMK 3amad MO MaTeMaTHYecKoMy aHammzy. Tom 2.
WNurerpanel.  Psagel. M.: ®wusmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

15

HNuterpupoBanue
muddepeHnanTbHBIX
(dhopm Ha MHOTOOOpaA3HSIX

Kynpsisues JI. 1., Kyracos A.Jl., Uexnor B.1., Ilabynun M.H.
COopHuK 3a/1a4 110 MaTeMaTuyeckomy ananuzy. Tom 1. Tlpenen.
HenpepsiBHOCTb. Juddepennupyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.JI., KyracoB A.Jl., Yexios B.U., [llabynun M.U.
COopHUK 3agad 1O MaTeMaTHYeckoMy aHamuzy. Tom 2.
Wurerpanbl.  Pagpl. M.: ®wusmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

16

OYHKIHMOHAIBHBIE PSJIBI

Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.U., [labynun M.U.
COopHuk 3a1a4 mo Mmatemaruueckomy ananuzy. Tom 1. Tlpenen.
HenpepwiBHoCTh. [Iuddepenupyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A.Jl., Yexnos B.U., [1laGynun M.J.
COopHUK 3amad 1O MaTeMaTHUeckoMy aHamuzy. Tom 2.
Wnrerpansl.  Psaapl. M.: ®wusmarour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

17

NHurerpanbubie
npeoOpa3oBaHus

GyHKIUH.

Kynpssues JILJI., Kyracos A./l., Yexnos B.W., [Habynun M. 1.
CO6opHuK 3314 110 MaTeMaTndeckomy aHainusy. Tom 1. Ilpenen.
HenpepsiHocTs. Juddepenunpyemocts. M.: @uzmatnut, 2010.
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— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JIJ., KyracoB A.Jl., Yexnos B.U., [1labynun M.J.
COopHUK 3ajad 10 MareMaTH4ecKkoMy aHamuzy. Tom 2.
Wnuterpansl.  Pagpl. M.: ®wsmarmiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

18 |Teopwus pactpeneneHuii
JI. lIBapua u
npocrtpancrea C.JI.
Cobounesa.

Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.U., [Habynun M.U.
COopnuKk 3a1a4u 1o MaTemaTuyeckomy ananuzy. Tom 1. Tlpenen.
Henpepsirocts. uddeperuupyemocts. M.: @uzmataut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., KyracoB A.Jl., Yexmor B.U., Hlabynun M.U.
COopHUK 3agad 1O MaTemMaTHueckoMy aHanmuzy. Tom 2.
Wnrerpanst.  Panel. M.:  ®usmartour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Y4eOHO-MeTOAMUECKUE MaTepHalibl s CaMOCTOSITENbHON padoThl oOydarolmuxcs H3
Yrcia MHBAJIHJIOB M JIAI] C OTPAaHMYSHHBIMH BO3MOYKHOCTSIMU 3/10poBbs (OB3) mpemocTaBnstoTest
B (hopMmax, aTaTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBBS U BOCHIPUSATHS HH(M)OPMAIIHH:

J171st TUT] ¢ HApYIISHUSIMHA 3PSHHS:

— B IIe4YaTHOU opme yBeTMYeHHBIM HIpUdTOM,

— B (hopme NEeKTPOHHOTO TOKYMEHTA,

JInst AL ¢ HapymeHus MM CITyXa:

— B IIe4aTHOU opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.
Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA,
JlaHHBIN TepevYeHb MOXKET OBbITh KOHKPETHU3HpPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTa

00yJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
[Ipn wu3yyeHUM MJAHHOTO Kypca HCIOJIB3YIOTCA KaK TPAJUIUOHHbIE JIEKIHH W

nabopatop- Hble 3aHSITHUA,
TEXHOJIOTUHU.

TaK MW COBPEMCHHBIC HHTCPAKTUBHBIC O6pa3OBaTeJ'II>HI)Ie

HGJ'IL J'Ia60paTOpHI>IX 3aHATHH — HAy4YUThb CTYACHTAa IIPUMCHATH IIOJYYCHHBIC Ha
JICKOUAX TCOPECTUUCCKUC 3HAHUSA K PCHICHUIO K UCCIICJOBAHNIO KOHKPCTHBIX 3a/1a4.

K O6p330BaTeJ'II>HbIM TCXHOJIOTUAM TaKKC OTHOCATCA HWHTCPAKTHUBHBIC MCTOIbI

O6y‘IeHI/IH. HHTepaKTI/IBHOCTB nmoaadm marcpuajla I10 JUCHHIIJIMHE «MaTtemMaTHUeCKu
aHaJlIi3» IpCAIojaract HE TOJIbBKO B3aHMOHCﬁCTBHﬂ BUJa «IIperoaaBareyib - CTYACHT» U
«CTY- ACHT - MpENoAaBaTciib», HO U «CTYACHT - CTYACHT». Bce atu BUABI B3aUMOICHCTBUS
Xopomo [g0- CTUTraroTCd IIPpU  HU3JI0OKCHHUU MaATCpuala, B XOIC ﬂHCKYCCHﬁ. Taxokxe
HCIIOJIB3YIOTCS 3aHATHSA- BU3YAJIIU3allUN U JOKJIIAAbl CTYICHTOB.

Juckyccus
B03MOXXHOCTh JMCKYCCHU TMpearnojiaraeT yMEHHE BBICKa3aThb COOCTBEHHYIO HJICHO,
Ipel- JIO)KUTh CBOM IyTh PELIEHUS, apryMEHTHPOBAHO OTCTaMBaThb CBOIO TOUKY 3PEHMS,
CBSI3HO M3J1a- raTb MbICiU. [lone3Hbl crienyoomue 3aiaHus: COCTaBJIIEHUE IUIaHA PELICHUS
3aJaud, MOUCK Jpy- Ioro crnoco0a pelieHus, CpaBHEHHE pa3IMYHBIX CIIOCOOOB peIleHMs,
IIPOBEJICHUE BBIKJIAJOK JUIsl PEIICHUs 3aJaud U BBIKJIAJOK JUIsl NPOBEPKU IPABHIBHOCTH
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IIOJIY4EHHOTO PEIICHMs], pacCMOT- PEHHME 3aJad C JUIIHUMU U HEJOCTAIOIIMMHU JAHHBIMH.
CryneHTam Impenajaraercsi IMpOAaHAJIU3U- POBATh BApUAHThl PEIICHUS, BBICKA3aTh CBOE
MHeHre. OCHOBHOM 00BEM HCIOJIb30BAaHHUS HMHTEP- AKTUBHBIX METOJOB OOYy4eHUs
peanu3yeTcsi UMEHHO B X0J1€ AUCKYCCHM.

OO61re BompocCkl, KOTOPbIE BEIHOCATCS HA AUCKYCCHIO:

Onucanue MoJenu.

HccnenoBanue MoIeIH WIIA TIOUCK PA3IIMYHBIX CIIOCOOOB PEIICHUH 3a/1a9H.

Br160op cpenu paccMaTpuBaeMbIX cioco00B HanboIee paluoHaIBHOTO.
3ansATHe-BU3yaIN3aLNs.

B nannowm Tumne nepenava mpenoiaBareneM HHGOPMAIMK CTYJEHTAM COIPOBOXKIAETCS
IMOKa30M pas3IM4YHbIX PUCYHKOB, CTPYKTYPHO-JIOTHYCCKUX CXEM, OIMOPHBIX KOHCIICKTOB, JUa-
rpaMM | T. I. (Hampumep, ¢ TOMOIIBIO CIIANHIOB) .

Bcero yue6HbIM mmanoM npeaycMoTpeHo 108 yaca B UHTEpakTUBHOU (popme

Cemectp Bun Hcnonp3yemble HHTEPAKTUBHBIE Konmnue-
3aHATHUS o0pazoBaTrebHbIE TEXHOIOTHH CTBO Ha-
COB
1-4 JIaboparop- 3ansTre-Buzyanuszanus: «IloBepxHOCTH B 40
HBIE MHOT'OMEPHOM IIPOCTPAHCTBE.»
3aHATUA Huckyccus «Kpail moBepxHOCTH, 50

OpPUEHTHPYEMbIE TOBEPXHOCTH.»

3ansTre-Busyanu3anus: «OCHOBHBIE (POPMYJIBI 18
aHaJIM3a.»

Hroro: 108

CamocTtosarenbHas paboTa CTYACHTOB SBJSETCS HEOThEMJIEMOM YacThlO Ipoliecca
noaro- ToBku. [log camocTosTenpbHONM PabOTOM MOHUMAETCS YacTh Y4eOHOW TUTAHHPYEMOM
paboThl, KO- TOpas BBIMOJHIETCA MO 3aJaHUI0 M IPH METOJUYECKOM PYKOBOJCTBE
IpernoaBaTelis, HO 6e3 ero HermoCpPEACTBEHHOTO Y4acTHsl.

CamocTtosarenbHas paboTa HalpaBlieHa Ha YCBOGHUE CUCTEMBI HAyYHBIX U MPOeccHo-
HaJIbHBIX 3HaHUM, (GOPMUPOBAHMA YMEHUI W  HABBIKOB, MPUOOpETEHHE OIbITA
CaMOCTOSITENIbHOI TBOpueckoi nestenbHocTd. CPC momoraer ¢GopMupoBath KyIbTypy
MBIIILJICHHS CTYIEHTOB, PACHIUPATH O3HABATEIBHYIO JESTEIbHOCTD.

Bupsl camocTosATeIbHON paboThI O KypCy:

a) MO0 HeJIsIM: IOJrOTOBKA K JIEKLUAM, K IPAaKTUYECKUM 3aHATHSIM, K KOHTPOJBHOU
paboTe, K KOJIJIOKBUYMY.

0) mo xapakrepy padoTbl: U3y4EHHE JINTEPATYPHI, KOHCIIEKTA JIEKIIHI; IIOUCK JINTEPA-
Typbl B OMOJIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHYEMOH Ul CaMOCTOSITEIbHOIO M3Y4EHUs
Hay4HOU JIMTEPATyphl; PEIICHUE 3aa4, TECTOB

Jis u1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 310POBBS NIPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTallMi  CO  CTYJIEHTOM TMpHd  MOMOIIM  3JEKTPOHHOW  HMH(OPMAIMOHHO-
oOpa3oBatenbHOU cpeapl BY3a.

I[J'ISI Jiug € OrpaHUYCHHBIMH BO3MOXKHOCTAMHU 30POBbBA MNPCAYCMOTPEHA OpraHu3anuid
KOHchILTaI_II/Iﬁ C HUCIIOJIb30BAHUEM 3HCKTp0HHOﬁ IIOYTHI.



4. OueHo4HbIe CpeacTBA VI TEKYILIEero KOHTPOJIS yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluu.
4.1 ®oHp OLEHOYHBIX CPE/ACTB VIS IPOBeIeHHS TeKYIero KOHTPOJIS.
1) Ilpenensl.

Haiitu npenens! ciaeayomux BeIpaKeHAN

I X+ X+ X
erDo VXx+1
~Ja-Jx-a

Vx? —a?

+2X -5

Ix -2

=

K—Va-Jx—a

. X
2. lim
X—a
. 9
. lim—=—
X—8
o i mx —1
-lm n/x -1
_ JJcosx —3/cosx
5. lim —
x>0 sin? x

6. lim tg2x -tg(%— X)

X—>—
4

. 7iX
7. leﬂ(l— X)tg ?

x-1
. X2 _1 X+1
8. lim
x| X2 41
. X
9. lim cos" —

N—o0 \/ﬁ

Intg (z + ax)

10. lim _
x—>0  sinbx

x+h

adh paXx " —2a”
11. lim
h—0 h2

_ ax _ebx
12. lim — _
x—0Sin ax —sin bx




2) llpousBoaHas

1. Ilox xakuMmu yriamu nepecekaroTcs Kpupble Y = x%u X = y2 ?
2. Tlpu xakom BeIOOpE mapametpa h kpusas Y = arctg(nx) nepecexaer ocs Ox mox

yrJIoM 00JIbIIIM, YeM 89°7
3. 3amensis npupanieane GyHKIUHN TuddepeHrnanoM, HAaiTH TPUOIKEHHO CIICAYIOIINe

snavenns: /1,02, 5in29°, Ig11.

4. BpIlUUCAUTD NPEEIb:

1

3ftax — 1 2

IimL Ilm(ctgx——j “m(arctngx
Hf25|n Xx—1 x>0 X) x>0 X

2
5. Paznoxuts B pan Teitnopa pynkuuto Y = g2 70 wieHa ¢ X° .

6. HccrenoBath 1 mocTpouTh rpaduK GyHKIUU

4 X
y=—"5 Y= y:xée
(x+1) 1+X
2 2
7. Bomnumnc — t b_2 =1 BmmcaTh NPAMOYTONBEHIK CO CTOPOHAMH, MAPAJIIETBHEIMH OCAIM
a

AIUIHIICA, TUIOMIAIh KOTOPOTO HANOOIIbIIIAS.
8. B map pamuyca R Bnucars nuinHIp HanOOIbIIET0 00beMa.

3) HeonpeejieHHbII HHTErpa

Brrancants HUHTCrpaibl:

L[ jl \/F
xvVx? +x+1 1+\/F
5 [ dx UXP +2X+ 2
) (X+1)\/X27+1 0] X dx
3. _.\/2+x—x2dx 11 [ dx dx

4. [+x* +2x2 —1- xdx 1491 2x-x°
- 12. [vx® + x*dx

2

- X“+5x+4
5 | —————dx 13. |tg°xd

I x* +5x*+4 Jt xxd
o [ x3+1 dx 14_I X ——dx
)@ J5y? 46 (2+cosx)sin x
- dx 15-]-38“” dx

T (x=D%(x* +2x+2) SIn” X+ C0S™ X

dx 16. [ (x* —2x+2)e *dx

Y (x% —4x + 4)(x* —4x +5)



dx
17.

J.1+e% +e% +e%
18. | x-arctg (x +1)dx

2/

19. | arcsin ——dx
X+1

4) Onpeae/ieHHbII HHTErpal.

BoruncnuTh onpeaeneHHbI HHTETpall, pacCMaTpHBasi €ro Kak IpeJesl COOTBETCTBYOMIEH

MHTETPAIBHON CYyMMBI

1 )
J'axdx, Isin xdx
0 0

Hatitn 3Hauenue npeneﬂa c HOMOHII)IO OIPEICIIEHHOT0 MHTETrpaia

M+ 5 et 50

N—o0 n

BLIIH/ICJH/ITL

gx(z x)0dx, j \/7 Iarcsm,/ +de

BeraucauTs momanas GUryp, orpaHUYCHHBIX KPUBBIMU:
a) y =|lg x , x=0.1, x=10.

6) x=a(t—sint),y =a(l—cost),0<t <27z, y=0.
B) r =a(l+cose)

Haiitu nyiuHbl Ayr cieayronmx KpuBbIX:

a) y=In(cosx), 0< X <a< %

6) x=cos*t,y =sin’t
B) r=asin’ ¢

o o 2
Haiiti KoopAMHATHI LIEHTPA TSKECTH 00JIACTH, OTpaHUUEHHOM mapaboiamu aX = Y

ay = x* (a>0).

S) UncnoBbie 1 PYHKIHMOHAIBHBIC PSAbI

1. HccnegoBath CXOI[I/IMOCTB pAAOB

Z 1000n +1

1
biz
1

n

n



= 3"n!
C.
le n"
= 1
d.
Zz: Vinn
0 n5
e.
le 2" +3"
© (_1 n(n-1)/2
(e
T 2
© In100n .
g . sin —
=~ n
0 _1 n
W 3D
T N+P
. > n-11
1. -
21:( n+1299n
.7
wsmii
) ZJMn
2. OmpenenuTs 0071aCTh CXOTUMOCTH
o n
a. —
= X

3. UccnenoBarh MOCIEI0BATEILHOCTS HA PABHOMEPHYIO CXOUMOCTD
1
a. f (x)=x", OSXSE

b. f,(x)=x",0<x<1
nx
l+n+x

d f (x)=V1+x",0<x<2

c. f.(x)=

, 0<x<1

4, Hccnenosath XapaKTCep CXOAUMOCTH

n

a x", X <a,q<1

n

X
c o X € (0,40)

3
1

b. ix”,|x|<1
1

S
1



d. i(l—x)x”,Ostl
1
2 nX

e.
Zl“l+n5x2

4.2 ®oHJ OLIECHOYHBIX CPEACTB /IS IPOBeIeHNs MPOMEKYTOYHON ATTeCTAIUM.
Bomnpocs! kK KOJLUIOKBUYMY

MHokecTBa U ONepaluy HaJl MHO)KECTBAMH.

PaBHOMOIIIHEIE MHOKECTBA. CUETHBIC MHOXKECTBA. MHOKECTBA MOIITHOCTH KOHTUHYYMa.

AKcCHOMaTHKa MHOKECTBA JIEUCTBUTEIIBHBIX YUCE.

JlemMa 0 BJIOXKEHHBIX OTpe3Kkax. HecuéTHOCTh MHOXKECTBA JICHCTBUTEIIBHBIX YHCEIT.

I'paHu 4MCTIOBBIX MHOKECTB.

[TonsiTre yucnoBoit pynkuuu (orodbpaxenus). I'papux pynkunnu. Ob6patHas GyHKIMSL.

Omnpenenenre npejena nocieoBaTeIbHOCTU. ENMHCTBEHHOCTD Mpeiena.

CBolicTBa CXOISIIAXCS TOCIIEIOBATEIIEHOCTEH, CBI3aHHbBIE C HEPABCHCTBAMH.

BeckoHeuHO Masible M OECKOHEYHO OOJIBIITHE ITOCIIeIOBATEIIEHOCTH.

0. Apudmernyeckue oreparyiv HaJ| CXOIAITUMHCS TTOCIeIOBATSIIEHOCTSIMH.

11. TIpemen MOHOTOHHOW MOCIEIOBATEIHHOCTH.

12. Yucno «e».

13. MoamocnenoatensHOCTH. YacTuuHbIe mpeeisl. Teopema bonbiiano-BeitepmTpacca.

14. dyngamenTanpHbIC TOceaoBaTebHOCTH. Kputepuit Ko,

15. Tlpenen ¢pynkiuu B Touke. Onpenenenue no Komm u o I'eiine.

16. JlokanmbHbIe CBOMCTBA (DYHKIIMIA, UMEIOIIUX MIPEAET B TOUKE (OTPaHUYCHHOCTb,
OTpeeIEHHOCTD 3HaKa, CBOMCTBA, CBSI3aHHBIE C HEPABEHCTBAMU U ONEPALUSIMH HaJ
byHKIHSIMA).

17. TlonsTne HeMpephIBHOCTH (PYHKIMM B Touyke. Touku paspbiBa. JIOKambHBIE CBOWCTBa
(yHKIIM, HEMTPEPHIBHBIX B TOUKE.

18. Teopems! Beiiepmtpacca o GyHKIIUAX HEMTPEPHIBHBIX HA OTPE3KE.

19. Teopemsr Kot o GpyHKIMSIX HENTPEPHIBHBIX HA OTPE3KE.

20. Teopema 0 CyIIeCTBOBAaHUM M HEPEPHIBHOCTH 0OpAaTHOM (DYHKIIUH.

21. PaBHOMepHas HenpepblBHOCTh QyHKIMU. Teopema Kanropa.

22. HepaBeHcTBa JijIsl TPUTOHOMETPUUYECKHUX (DYHKITHM.

23. TlepBsIit 3aMeyaTeIbHBINA MPEACT U €T0 CISIACTBUA.

24. Bropoli 3amevaTeNbHbIN Ipened.

25. CnenctBus U3 BTOPOTO 3aMEYaTeIbHOTO Mpeiena.

26. CpaBuenue pyHkiuii. O-cUMBOJIHKA.

27. DxBuBanieHTHble GyHKIMH. KpuTepuii SKBUBaJIGHTHOCTH (DYHKIIHIA.

[IpumeHneHue mpy BEIYUCICHUH NPEAETIOB (PYHKIIUM.

HROo~NoGa~wWNE

28. AcuMmnToTsl rpaduka QyHKIUH.

Bonpocel k 3k3amMeny
1 cemecTp

1. MHoecTBO HaTypalbHbIX uncell. Akcuomaruka Ileano.

2. [TocTpoeHue Koiblia IEbIX Yucel. Pa3pemmmocTs ypaBHeHHs a + X = D B KOJIbIIE HENBIX
qucen

3. Ilone parmoHaNbHBIX Kceln. PaspemmmMocTs ypaBHeHUS aX = D B 1oJ1e paliMoHaIbHBIX YUCEI.
4. O Hepa3peUIMMOCTH YpaBHEHUS X2 = 2 B M0JI€ pallMOHANbHBIX uncesl. CTPyKTypa MHOXECTB

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



5. CeueHus pauvoHaIbHBIX yncel. PaBeHcTBO ceueHuil. OTHOIIEHHE NOPSAIKA BO MHOXKECTBE
ceueHuil. Ceuenue O*.

6. Cymma ceuenuii. CBOMICTBA CyMMBbI CEYEHM.

7. O pazpemmumocty ypaBHeHUs o + 3 = O* BO MHOKECTBE CEUCHUH.

8. O pa3pemmnmMocTu ypaBHEHUS 0 + Y = [} BO MHOYKECTBE CEUCHUH.

9. OnpeneneHue NPOU3BEACHUS CCUCHHI.

10. Teopema 0 MJIOTHOCTH PAllMOHAJIBHBIX CEYEHUI BO MHOKECTBE CEUEHUH (JI0Ka3aTEIbCTBO).
Teopema Jlenexunnaa (hopMyaupoBka).

11. I'panuusl 1 rpanu MHOKeCTB. OrpaHMYeHHbIE MHOXKeCTBa. [IprmMepsl.

12. Teopema o CylIeCTBOBaHUHM BEPXHEN I'PaHU OTPAaHUUEHHOTO CBEPXY MHOKECTBA.

13. Teopema o CyIIeCTBOBaHUH HIKHEH rpaHU OTPAHUUYEHHOTO CHU3Y MHOXKECTBA.

14. Teopema 0 CyleCTBOBaHUH pelieHus ypaBHEHHS YK = X B T0JI€ BEIICCTBEHHBIX YHCEI.

15. Akcrnomatuka ['mipOepTa BeleCTBEHHBIX YHCET.

16. CuétHpie MHOXKECTBA. Teopema 0 CYETHOCTH CUCTEMBI CUETHBIX MHOYKECTB.

17. Hecuérnpie MHOKecTBAa. HeCUETHOCTh MHOKECTBA BEIIECTBEHHBIX yncell. KOHTHHYanbHOCTh
KOHTHHYyMa KOHTHHYYMOB.

18. Onpenenenne e-OKPECTHOCTH TOYKU Ha YUCIOBOM npsamoil. [loHATHE OTKpBITOCTH
MHOYECTBA.

19. CBoiicTBa CUCTEMBI OTKPBITBIX MHOKECTB.

20. ITpuHIMN TBOMCTBEHHOCTH B TEOPUU MHOKECTB.

21. 3aMKHYTBIE MHOKECTBA, NX CBOMCTBA.

22. Teopema 0 MOKPBITUSX OTpe3Ka HHTEpBaIaMu. OnpenesieHrne KOMIAaKTHOTO MHOYECTBA.
23. OyHK1IMHA, 0OTOOpaKEHUST MHOKECTB. IHbEKTUBHBIC, CIOPHEKTHBHBIC, OMECKTHBHBIC
otoOpaxeHnus. [loHsATHE YUCIOBOI MMOCIIEOBATENFHOCTH, CTAIIMOHAPHBIE MTOCIEI0BATEILHOCTH.
24. IlonaTe MOHOTOHHOM (DYHKIIUM BEIIECTBEHHOW MEPEMEHHON, TPUHUMAIOIIEH
BEILIECTBEHHbIC 3HaYeHU. [[oHATHE MOANOCIIEN0BATENBHOCTH 3aJAHHON MTOCIIEI0BATEIbHOCTH.
[Tpumepsi.

25. IlonsaTtue npezenna YUCIOBOM MOCIIEIOBATEILHOCTH Ha si3bIKe (€,0). [locnenoBarensHOCTH
0eCKOHEYHO 0OJIbIINE U OECKOHEYHO MaJble.

26. OKpeCTHOCTh TOYKH Ha YKCIOBOM MpsAMoi. OmnpenesieHre npeaelia YucioBo
[IOCJIEI0BATEIBHOCTH Ha SI3bIKE OKPECTHOCTEM.

27. lloHsiTHEe METPUYECKOTO MpocTpaHcTBa. OnpeneneHre npeiena YucaoBon
MIOCJIE0BATEIBHOCTH Ha SI3bIKE METPUK.

28. HeoOxoaumoe ycioBHe CXOIUMOCTH YUCIIOBOM MOCIEI0BATEIbHOCTH.

29. Teopema O BJIOKEHHBIX OTPE3Kax.

30. dynpaMeHTanbHbIE TIOCTIEA0BATENBHOCTH. Heo0xoqmmoe U J0CTaTOYHOE YCIOBHE
CXOJUMOCTH YHCIIOBOM MOCIEA0BATEIbHOCTH.

31. [IpenenbHast TOUKa MHOXKECTBA. 3aAMKHYTbIE MHOYKECTBA KaK MHOECTBA, COJIEpKalllle CBOU
NpeAesibHbIe TOUKU. DKBUBAJIECHTHOCTh PA3JIMUHBIX OMPEAEIEHNUN 3aMKHYThIX MHOYKECTB.

32. KoMmakTHbIE MHOKECTBA. DKBUBAIEHTHOCTb UX ONPEACIICHUI C MOMOIIbIO OKPBITUN U €
MTOMOIIBIO TIPEIEBHBIX TOUEK Ha R.

33. 3amMbIKaHHUE MHOXECTBA. 3AMKHYTOCTb 3aMbIKaHUSI MHOXECTBA.

34. 'paHMYHBIE TOYKH MHOXECTBA. 3aMKHYTOCTb I'PaHUIIbI MHOKECTBA.

35. CTpyKTypa OTKPBITBIX MHOKECTB Ha YHUCIOBOU MPAMOM.

36. Touka NPUKOCHOBEHUSI MHOKECTBA. M30/1MpOBaHHBIE TOUYKA MHOYKECTB.

37. Teopembl 0O CXOAUMOCTA MOHOTOHHBIX MOCEA0BATEILHOCTEN.

38. Bepxuuii u HUKHUI Npeenbl MOCAeA0BaTeIbHOCTU. YacTUUHBIE MPEeIibl YHCIOBOM
MOCJIE10BATENLHOCTH.



39. Teopema 0 BBIJCIIEHUN CXOASIIEHCS IOANOCIEI0BATEIbHOCTH Y OTPaHUYEHHON
I10CJIE0BATEIBbHOCTH.

40. IIpuHIHUITBI BEIYUCTICHUS IPEACIIOB.

41. PacmmpeHne YiCIOBOM MPsIMOH, €€ KOMITaKTU(PHUKAIIHS.

42. HexoTopble crelaibHbIe TPEAEb.

43. Ilonstue yncnoBoro psaa. Yactuunsie cymmsl psaa. Cymma psaja. Beruncinenne cyMMbl
psiaa, COCTaBJIEHHOTO U3 YJIEHOB yOBIBAIOIIEH reOMETPUUECKON IIPOTPECCUH.

44. Heo0X0oauMO€ yCIIOBHE CXOIUMOCTH psifa. [ apMOHUYICSCKU PsI.

45. llpunnun cpaBHeHUs psaoB. [Ipu3Haku cXoAMMOCTH YMCTIOBBIX psiioB [Janambepa, Komru.
46. [TpusHak cxoauMOCTH JupHxiie YUCIOBBIX PSIOB.

47. IlpusHak cxoaAuMocTH AOest YUUCIOBBIX PSIOB.

48. Ilpenen pyukmuu B Touke. Onpenenenus I'eitne u Komu, nx SKBUBaJIEHTHOCTb.

49. HenpeprIBHOCTh pyHKIIMU B Touke. HenpepbIBHOCTh PyHKIIMU HA MHOXKECTBE.

50. Teopema o HeNPEePHIBHBIX QYHKIMSX, 3aJaHHBIX Ha KOMITIAKTE.

51. Teopema 06 OTKPBITOCTH MPOOOpa3a OTKPHITOTO MHOKECTBA MTPH OTOOPAKEHUN
HenpepbIBHOU (QyHKIUEH.

52. Teopema 0 3aMKHYTOCTH 00pa3a 3aMKHYTOTO MHOXECTBA MPU 0TOOpaK EHUN HETIPEPbIBHOM
GbyHKIMEH.

53. Teopema 0 KOMIIAKTHOCTH 00pa3a KOMIAKTHOTO MHO>KECTBA MPH OTOOPaKEHUU
HenpepbeIBHOU (QyHKIUEH.

54. Jlemma 0 JIOKaJTbHOM MOBEACHUM (DYHKIIMU B OKPECTHOCTH TOYKU HEMPEPHIBHOCTH.

55. Jlemma 0 MPOMEKYTOYHBIX 3HAYCHUSAX HETIPEPHIBHBIX (DYHKITHA.

56. Teopema 00 oOpaTHON (PyHKIIMH 1711 MOHOTOHHOW HEMPEPHIBHON (DYHKIIUH.

2 cemecTp

1. Kosbrio HenpepbiBHBIX Ha MeTpuke ACK yHKIni.

2. OnpeneneHue paBHOMEPHO HEMPEPHIBHBIX (PYHKIIMI Ha MHOXKECTBE. TeopeMa 0 paBHOMEPHOI
HENpephIBHOCTU (YHKIIMH, HEMPEPHIBHON B KaXKI0H TOUKE OTpe3Ka.

3. [lonstue konebanus GyHKIIMN Ha MHOKeCTBe. Teopema 0 paBHOMEPHOM HENPEPHIBHOCTH
(GyHKIMY, 33JaHHOM Ha OTpE3Ke.

4. TTonstre MeTpruecKoro npocrpancrsa. Onpenenenue npocrpancrsa Cla, b] GyHkuuii,
HEMpPepBhIBHBIX HA OTPE3KE.

5. Teopema o 3aMKHyTOCTH npoctpancTBa Cla, b].

6. Kputepuii KOMIIAKTHOCTU MHOYKECTBA HENPEPHIBHBIX (YHKIIMHI, 3aIaHHBIX Ha OTpe3Ke [a, b].
7. Touku pa3pbiBa BEIIECTBEHHO3HAYHBIX (DYHKIIMN BEHIECTBEHHOMN MEpEeMEHHOM.
Knaccudukamus Touek paspsiBa. [Ipumep GyHKIINHM, MHOKECTBO TOUEK pa3pbiBa KOTOPOW UMEET
MOIIIHOCTh KOHTUHYYMa.

8. Knaccuduxkanus Touek paspoiBa pyHkiuid. OreHKa MOIIHOCTH MHOKECTBA TOUYEK pPa3phiBa
MOHOTOHHOM (hYHKIIMH.

9. EBxinioBa cTpykTypa B poctpanctBe R™. CTpykTypa HOPMHUPOBAHHOTO MPOCTpaHCTBA B R™.
CTpyKTypa METpUYEeCKOro pocTpancTBa B R™. CBSI3u MEX1y HUMH.

10. Hopmuposanusie npoctpanctsa. Hopmuposannoe npocrtpanctso Cla, b].

11. e-okxpecTHOCTH B mipocTpaHcTBe R™. Tomonornveckoe mpocTpancTBo R™.

12. TlpenenbHas Touka MHOKECTBa U3 R™. 3aMKHYThIe MHOXeCTBa B R™. CBsI3b MEKIY
OTKPBITBIMH U 3aMKHYTBIMH MHOXKECTBaMH B R™.

13. I'pannuHas Touka MHOXKecTBa. CBsI3HbIE MHOKECTBA. | paHuIla MHOKECTBA.



14. TlonsiTue mpe/esna mociea0BaTeIbHOCTH TOYeK B ipocTpancTBe R™. KoopauHatHbie
YHCIIOBBIE ITOCIIE0BaTeNbHOCTU. Heo0xoauMoe 1 10CTaTOuHOE YCIOBUE CXOUMOCTHU
MOCIIEIOBATEILHOCTH TOYEK B R™.

15. ®ynnamenTanbHbIe IOCIEI0BaTENbHOCTH B R™. HeoOxoquMoe 1 J0CTaTOuHOE yCIOBHE
CXOJIMMOCTH TIOCJIEOBATEILHOCTH TOUeK U3 R™.

16. Komnaktabie MHOKecTBa B R™. HeoOXoauMoe U IOCTaTOYHOE YCIIOBHE KOMITAKTHOCTH
MHOecTB U3 R™.

17. Teopema 0 BbIJICJIEHUH KOHEUHOTO MOKPBITHSI U3 OTKPBITOrO MOKPBITHA KyOa.

18. Onpenenenne npeaena oToopaxenus B Touke. OnpeneseHue HempepbIBHOIO 0TOOPaXKEHUS B
touke. [loBTopHBIE Tpeenbl. CBsA3b MEXKIY MpeieaoM GYHKIUU B TOUYKE U TIOBTOPHBIM
MIPENIEIOM.

19. 3aMKHYTBIE TYTH U 3aMKHYTbI€ KPUBbIE B N-MEPHOM IIPOCTPAHCTBE.

20. CnenmanbpHbIe KJ1acchl 0ToOpakeHuit. OToOpakeHue npoekTupoBaHus. Ero cBoiicTra.

21. CrneunanbHble Kiacchl oToOpakeHui. JInneitHoe oToOpaxkenne. OrpaHu4eHHOCTD U
HEMPEePBIBHOCTH JIMHEWHOTO 0TOOpaskeHus u3 R™ B R™.

22. JlokanpHbIE€ CBOMCTBA OTOOpaKEHUH.

23. Konebanue @pynkunu Ha MHOXKecTBe. Konebanue ¢pyHkiuu B Touke. [Ipumeps! u
KOHTPIIPUMEPBHI.

24. Konebanue pyHKINN B TOUKE U HEMPEPBHIBHOCTh (PYHKIIMU B TOUKe. Teopema o CBSI3U MEXTY
HUMU.

25. Teopema 0 paBHOMEPHOU HETIPEPHIBHOCTUA OTOOPAKEHMSI, HETIPEPHIBHOTO HA KOMIIAKTE.

26. JIuneiiHo CBsI3HBIC MHOXKECTBA, 001acTu. Teopema o MpoMeXKyTOYHOM 3HAYCHHH JIJISI
(GYHKIHMI MHOTHX IEPEMEHHBIX.

27. Teopema 0 TOCT)KEHUH BEpXHEH M HIDKHEH rpaH 3HaYCHUHA (PYHKIIMEH MHOTHX
MIEPEMEHHBIX, 3aJJAaHHON Ha KOMITaKTe.

28. Kimacc otobpaxenuii, nuddepeHupyeMbix B Touke. uddepeniinan oroOpakeHus B TOUKE.
Hemmddepenrmpyemocts GpyHkumn y>/3
TOYKE, OTJIMYHOU OT HYJIS.

29. Muddepenumpyembie oToOpaxenus. Teopema o nuddepeHnupyeMocTd GYHKIUA MHOTHX
MEPEeMEHHBIX, MTPEICTaBIIOMNX AudepeHupyemMbie 0TOOpaKEHUsI.

30. Iuddepenuupyembie GyHKIIMH MHOTUX TIEPEMEHHBIX. YacTHBIC MPOU3BOIHBIE (QYHKITUH
MHOTHX IE€PEMEHHbIX.

31. Heo6xoaumoe ycnoBue qudhepeHInpyeMoCTH 0TOOpaKEHHsI B TOUKE.

32. Tuddepennupyemblie BeliecCTBEHHO3HAYHbIE (DYHKIIMH BEIIECTBEHHOM ePEMEHHOM.
[IpousBonnas pyHKIMH B TOUKE. [ 'eoMeTpruecKuil CMBICT MPOU3BOAHON (QYHKIIUU B TOUKE.

33. luddepennupyemolie BelieCTBEHHO3ZHAYHBIE (DYHKIINH BEIIECTBEHHOM MEpEMEHHOM.
I'eomerpuueckuii cmbicn nuddepennpana GyHKIHT B TOUKE.

34. IlpousBoanas u auddepenunan GyHKINN BEIIECTBEHHON epeMeHHOM. CBS3b MEX1y HUMH.

B HyJe U € muddepeHInpyeMoCcTh B TPOU3BOJIHHOM

35. KacarenbHoe npocTpancTBo Tx;R™ B Touke X, k R™. KacaTenbHblii BEKTOp K
napaMeTpu4ecKkoi KpuBOil B MHOTOMEPHOM IpocTpaHcTBe. KacaTenbHbIil BEKTOP K
napaMeTpu4ecKkoil moBepXHOCTH. CBS3b C TEOMETPUUYECKUM OTPE/IEICHUEM KacaTelIbHOTO
BEKTOpa.

36. basucuele muddepenunansl. Pasnoxenue no 6a3ucHeiM quddepennnanaM GyHKINNR MHOTHX
NepEeMEHHBIX.

37. lenHoe npaBuio nuddepeHIMpoBaHus, €T0 TEOMETPHUECKUI CMBICIT.

38. IIpaBuiio quddepeHnrnpoBaHUs KOMIO3UIINN BEIIECTBEHHO3HAUHBIX (DYHKIIMH
BEILIECTBEHHOM IIEPEMEHHOM.

39. TIpon3BoAHbIE BBICILIETO MOPsKa BEIIECTBEHHO3HAYHBIX (DYHKIIUH.



40. Jloxazatb, 4to nuddepeHIral BeneCTBeHHO3HAYHON (GYHKINHU AaET HaWTydIIee
npUOIIMKEHNE TMHEHHBIMH (DYHKLIUSMHU.

41. Ipaswito JleliOauma quddepeHnpoBaHus MTPOU3BEICHUS BEIICCTBCHHO3ZHAYHBIX (DYHKIIUH.
42. DKCTpeMyM BEIIECTBEHHO3HAYHOW (DYHKIIMU BEIIECTBEHHOM MEPEMEHHOM.

43. Teopema Poss.

44. TlepBas Teopema Jlarpamxa 0 KOHEUHBIX MPUPAIICHUSIX.

45. Bropas Teopema Jlarpanxa o KOHEUHBIX IpupaiieHusx (treopema Komn).

46. Tpetbs Teopema Jlarpanka 0 KOHEUHBIX IPUPAIEHHUSIX TSI OTOOpaKEHUH.

47. IlpaBuiia JlonuTaiis pacKpbITHsI HEONPEAEIEHHOCTEM.

48. Muorounen Teiinopa. OcTaTOYHBIN WICH B MPEICTABICHIH BEIIECTBEHHO3HAYHON (DYHKIIUU
BEILIECTBEHHOM IIEPEMEHHOM ¢ IOMOLIBIO MHOTO4IeHa Teinopa.

49. O6riiee npecTaBiICHUE 0CTaTOUHOTO WieHa L, (X, x) (N+1) pa3 HempepbIBHO

TP hepeHInpyeMoi B OKPECTHOCTH Xy (QYHKIIUH.

50. YactHoe npencrasnenue Jlarpanxka octatouyHoro wieHa (N+1) pas nuddepenunpyemoit B
OKPECTHOCTH X (DYHKIIMH.

51. [IpeacraBnenue octaroyHOro WwieHa N pa3 quddepennupyemoit B Touke GpyHkmueit B popme
[Teano.

52. Pan Teinopa. Teopembl €TMHCTBEHHOCTH JUIsl AHATUTUYECKOW B BEIIECTBEHHOM CMBICTIE
GyHKIMH.

53. IlpaBuna ucciaenoBanus rpadukoB QyHKIIHIMA.

54. Beinykible Ha UHTEpBaie PyHKIMU. MOHOTOHHOCTh TPOMU3BOJHON BBITYKJIOM
muddepentupyemoit hyHkimu. Heooxoaumoe u 10CTaTOYHOE YCIIOBHUE BBITYKIOCTH
muddepeHnupyemMont GyHKITHH.

55. Heo6xoaumoe 1 JJOCTaTOYHOE YCIIOBHE BBIMYKIIOCTH ABAXIbI AU depeHIIupyeMoit Ha
WHTEpBajie (YHKIUH.

56. HepaBenctBo MeHnceHa.

57. Cpennee apudmeTHdeckoe u cpeaHee reoMerpuiaeckoe. CBsi3b MEXy HUMH.

58. HepasenctBo IOHra.

59. HepasenctBo ['énbaepa.

60. HepaBeHcTBO MUHKOBCKOTO.

61. Teopema o auddepenmpyeMoctu GyHKIUH, 00paTHOU K auddepeHupyeMoit GyHKIUH.
62. Teopema Jlarpanka 0 KOHEYHBIX MPUPAIICHUAX JUTsI GQYHKIIUA MHOTHUX ITEPEMEHHBIX.

63. Tounsle auddepeHmanbabie GopMbl epBoro nopsaka. MccnenoBanue nuddepeHnanbHOn
dopmbl W' = ydx + dy.

64. Teopema 0 COBNAaJEHUN CMELIAHHBIX IPOU3BOIHBIX BTOPOTO MOPSIKA.

65. Teopema o quddepeHunpyeMocTd PYHKIMH B TOUKE, 00J1a/1ato1iel B Hell HenpepbIBHBIMU
YaCTHBIMU MPOU3BOHBIMHU.

66. Tounsle nuddepenIabl BeecTBEHHO3HAYHOH (DYHKIIMM BELECTBEHHON EPEMEHHOI.
IlepBooOpa3Has U uHTErpa GyHKIUH.

67. IIpoGrema oThICKaHUsI TEPBOOOPA3HON HENPEPHIBHOM HAa MHTEpBaJe (PYHKIIHUH.
OnpenenéHHblii HHTErpai PyHKIUN BEIECTBEHHOH MEpEeMEHHOM.

68. Knacc unrerpupyemsix o Pumany ¢pyunkuuii. [Ipocreiimme cBoiicTBa onpenenéHHOro
UHTErpana.

69. AIIUTUBHOCTB ONPEAEIIEHHOTO UHTErpasa.

70. NHTerpan ¢ nepeMeHHbIM BEpXHUM MpeAesioM /il HenpepblBHOW (QyHkuuu. Ero
middepeHInpyeMOoCTh IO BEpXHEMY TIPEeTy.

71. ®opmyna Hetorona-JleliOHuma.

72. IlpyHUMOBl HHTErpUpOBaHUs GyHKUIMN. IHTerpupoBaHHe MO YacCTsIM.



73. Teopema 0 pa3ioKeHUH palMOHAIBLHON IpOOH HA pallMOHAILHBIE APOOH.

74. UnTerpupoBaHue palMoHaIbHBIX IpOoOEil.

75. CiocoObl MHTErpupoBaHus (PYHKIUN CBEICHHUEM UX K PAllMOHAIBHBIM JIPOOSIM.

76. Metoa unrerpupoBanust OCTporpaickoro.

77. llonatue 00 3JUIMNTUYECKUX U TUIEPAIUITUYECKUX HHTErpaiax.

78. NMuddepennmanbuas Gopma MHB 1yru KpuBoid. CripsmiisieMblie KpuBbIe. BemecTBeHHO
IapaMeTpUIeCKOe MPEJICTaBICHUE KPUBOIL.

79. quddepenunanpaas Gopma 31eMeHTa IUIOMAH TapaMETPUIECKOM MTOBEPXHOCTH.

3 cemecTp

1. IIpenen pyHKIIMU MHOTUX [TEPEMEHHBIX.

2. PaznuuHble TUTIBI TPEIesioB (PYHKIIMA MHOTHX TIEPEMEHHBIX (TIPEJIeNl IO MHOXKECTBY, TIPEIel
10 HAIPaBJICHUIO, OECKOHEYHBIE TTPEEIIbI, IOBTOPHBIC MPEICIIBI).

3. HenpepbiBHOCTH QyHKIIMIA MHOTHX TiepeMeHHBIX. CBOHCTBa (PYHKIIMH MHOTHX TIEPEMEHHBIX
HETPEPHIBHBIX B TOUKE.

4. CoticTBa (pyHKIINH MHOTHX TIEPEMEHHBIX HEMTPEPBHIBHBIX HA MHOXKECTBAX (TEOPEMBI
Beiiepmirpacca, Komu, Kanropa).

5. IuddepenunpyeMocTb QYHKINNA MHOTHUX TEPEMEHHBIX.

6. Kpurepwuii muddepenumpyemoctr pyHKIHN MHOTHX TEPEMEHHBIX.

7. Heo6xomumoe ycnoBue auddepeHupyeMocT QyHKIIMH MHOTHX TTEPEMEHHBIX.

8. loctatounsie ycnoBus auddepeHmpyeMocTd GyHKIMA MHOTUX TIEPEMEHHBIX.

9. luddepennmpoBanre cI0KHBIX PYHKIIUH MHOTHX TIEPEMEHHBIX.

10. ®opmyna KOHEUHBIX MPUPALICHUH I PYHKIIMKU MHOTUX NepeMeHHbIX. [Ipon3BoaHas mo
HanpaBJIeHUIO. ['pagueHT.

11. lnddepenman GyHKIITH MHOTHX TTEPEMEHHBIX.

12. TIpon3BoAHbIE BHICHINX NOPAIKOB (GYHKIIMI MHOTHX MEPEMEHHBIX.

13. Iuddepenimansl BHICIIUX MOPAAKOB (QYHKIIMA MHOTHX IIEPEMEHHBIX.

14. HesBable pynkuun. Teopema o cymecTBoBaHUU U AP HEPESHIIMPYEMOCTH HESIBHBIX
GyHKIHH.

15. ®opmyna Teitnopa st PyHKIIMKU MHOTHUX IIEPEMEHHBIX C OCTATOUYHBIM YIEHOM B hopMme
Jlarpanxa.

16. ®opmyna Teitnopa mis GyHKIIUN MHOTUX [IEPEMEHHBIX C OCTATOYHBIM YJIEHOM B (hopMme
[Teano.

17. Heo6xoauMeble yCIIOBUS SKCTpeMyMa (PYHKIIMM MHOTHX TEPEMEHHBIX.

18. JlocratouHble yCIOBUS SKCTpeMyMa (PYHKIIMH MHOTHX IEPEMEHHBIX.

19. YcnoBHbI# 3KCTpeMyM (PYHKIIMKA MHOTUX nepeMeHHbIX. [IpsiMoii MeTo1 OTBICKAaHUS TOUYEK
YCIIOBHOTO dKCTPEMYMa.

20. Meton muoxuTteneit Jlarpanxka. Teopema Jlarpanska. HeoOxoaumble yciaoBHs YCIOBHOTO
9KCTpeMyMa. J[ocTaTo4HbIe YCIOBHS YCIOBHOTO dKCTPEMYMA.

21. Omnpenenienne KpaTHOTO MHTETpana. Kputepuil nHTErpupyeMocTH.

22. Kiiaccbl MHTErpupyeMbIX (QYHKIIUI MHOTUX NEPEMEHHBIX.

23. CBoiicTBa KpaTHBIX HHTETPAJIOB.

24. CeneHye JBOMHOTO MHTETpaja Mo MPSIMOYTOJIbHUKY K TOBTOPHOMY HHTEIpaILy.

25. CBezieHue JBOMHOTO MHTETpaja K MOBTOPHOMY MHTErpally B CiIydae 00JIACTH ITPOU3BOJILHOTO
BUJIA.

26. CBezieHre TPOMHOTO MHTErpalia K IOBTOPHOMY.

27. 3amMeHa IepeMEHHBIX B KPaTHBIX HHTErpajax.



28. Vcnionp30BaHMe MOJISIPHBIX KOOPAMHAT MPH BHIYMCICHUH IBOMHBIX HHTETPAJIOB.

29. Mcnonp30BaHKe MUIUHIPUYECKUX KOOPAWHAT IPU BBIYUCICHUH TPOMHBIX HHTETPAJIOB.
30. Mcnonp3oBanue chepuieckux KOOPAUHAT MPH BHIYUCICHUN TPORHBIX HHTETPAJIOB.

31. HecoOGcTBeHHBIE KpAaTHBIE HHTETPAJIBI.

4 cemectp

1. KpuBosnHeliHbI€ HHTETPaJIbI IEPBOTO POAA.

2. KpuBonmHEiHBIE HHTETPAJIBI BTOPOTO POJIA.

3. ®opmyna ['puna.

4. YciioBUs HE3aBUCUMOCTH KPUBOJIMHEHHOTO WHTETpajia BTOPOTO POja OT MyTH
MHTErpupoBaHus (TIOCKUH citydail).

5. [NoBepxHocTH B pocTpancTBe R3.

6. [Tmomanas MOBEepXHOCTH.

7. [ToBepXHOCTHBIE HHTETPAIIBI IEPBOTO POJIA.

8. [ToBepXHOCTHBIE HHTETPAIIBI BTOPOTO POJIA.

9. ®opmyna Octporpajackoro — [aycca.

10. ConeHnonanbHbIC TIOJSL.

11. ®opmyna Croxkca.

12. TloTeHManbHEIE MOJIA B TIpocTpaHcTBe R3.

13. Onpenenenre U HEMTPEPHIBHOCTh COOCTBEHHBIX HHTETPAJIOB, 3aBUCAIIINX OT IapaMeTpa.
14. luddepennmpoBanue 1 HHTErPUPOBAHNE COOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX OT
napamerpa.

15. PaBHOMepHast CXOIUMOCTh HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIMNX OT IMapaMeTpa.
16. Kpurepuit paBHOMEpHOH CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIUX OT
napamerpa.

17. Ilpu3Haku paBHOMEPHOHN CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIIHNX OT
napamerpa.

18. HenpepbIBHOCTh HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIINX OT TapaMeTpa.

19. MnTterpupoBanue HecOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIINX OT apaMeTpa.

20. TIuddepennupoBanre HeCOOCTBEHHBIX HHTEIPAJIOB, 3aBUCSINUX OT IapamMeTpa.

21. N'amma — pynkmus Ditnepa.

22. OpToroHaibHbIe CUCTEMbI (DYHKITUH.

23. Psag @ypre. Koapdunuentsr Oypre.

24. Jlemma Pumana.

25. SInpo Jlupuxiie u ero cBOMCTBA.

26. ®opmyna dupuxie.

27. IIpuHIUIT TOKAIM3aIUH.

28. Ycnosue ['énpaepa.

29. CxonumocTs psiaa Oypbe B TOUKE.

30. Uurerpan @ypre. [IpeobpazoBanue Dypre.

OLIeHOLIHLIC CpeacTBa UIs HWHBAJIMAOB U JIMI C OIpaHUYCHHBIMH BO3MOXKHOCTAMU

3A0POBbA BBI6I/IpaIOTCH C YUCTOM UX MHANBUAYAJIbHBIX HCI/IXO(l)I/I?»I/I‘ICCKI/IX 0COOCHHOCTEH.

— IIpu HeO6XOI[I/IMOCTI/I HHBaAJIMAaM MW JiMlaM C OIpaHUYCHHBIMH BO3MOXKHOCTAMU

3A0POBBA MPEAOCTABIACTCA NOIIOJIHUTCIBHOC BpEMA UIA MOATOTOBKU OTBCTA HA 9K3aMCHC,

— IpHU TPOBCACHUUN MPOLUCAYPbI OLICHUBAHUS PE3YJILTATOB O6yLICHI/I$I HWHBAJIWIO0B U JIHII C
OTpaHUYCHHBIMH BO3MOXKHOCTAMU 3O0POBBA IMMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHHUYCCKUX

CpeACTB, HCOGXOI[I/IMBIX UM B CBA3U C UX UHANBUAYAJIbHBIMU OCOGCHHOCT}IMI/I;



— TP HEOOXOIUMOCTH ISl 0OYJAIOIIUXCSl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U UHBAIMAOB TMpOIEAypa OLEHUBAHUSA pPE3YJIbTaTOB OOYUeHHS TO JIUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oueHMBaHUs PE3yNbTAaTOB OOYYEHHs MHBAJIHMIOB M JIUILl C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSl 110 JUCHMIUIMHE (MOJYJIO) TPEeNyCMaTpUBAET IPEIOCTABICHHUE
uHpopmanmi B (opMax, amanTUPOBAHHBIX K OTPAHMUYCHHSIM WX 370POBbS W BOCIPHATHS
UHpOpMAIIHH:

JUist U1 ¢ HApYIIEHUSIMUA 3PSHHS:

— B 1e4aTHOH (hopMe yBeTUYEeHHBIM HIPU(TOM,

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM ClIyXa:

— B Ile4aTHOM opme,

— B JOopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUi1st UL ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIe4aTHOU opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOW W JOMOJHHUTEJbLHOH y4eOHOW JHUTEPaTYypbl, HEOOXOAMMOMH
AJIS1 OCBOEHHS TUCHUIIUHBI.

5.1 OcHoBHas JiuTEpaTypa:

1. Tep-Kpuxopos, A.M. Kypc marematnyeckoro aHainuza [ DJIeKTpOHHBIN pecypc] :
yaebHnoe nmocodue / A.M. Tep-Kpukopos, M.U. [1labynun. — DnekTpoH. 1aH. — MocCKkBa :
NznarensctBo "Jlabopatopus 3nanuit", 2015. — 675 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/84098

2. Kynpssues JI. /1., Kyracos A.Jl., Yexnos B.U., [llabyana M.1. CoopHuUK 337124 110
Maremarndeckomy aHanusy. Tom 1. Tlpenen. HenpepsiBHOCTB. [Inddepennmpyemocts. M.:
®dusmariut, 2010. — 496 c. (http://e.lanbook.com/books/element.php).

3. Kyapssues JI.JI., Kyracos A.Jl., Uexmos B.U., llabynua M.U. COopHUK 3amad 1o
Maremarndeckomy aHanusy. Tom 2. Wuterpanbl. Psgel. M.: ®usmaraut, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

JIns ocBO€HUS JUCHUIUIMHBI MHBAJIUIAMH U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBbSI UMEIOTCS HW3JIaHHUSI B JJICKTPOHHOM BHJE B JJICKTPOHHO-OMOJMOTESYHOM CHCTEMax
«JIaHby.

5.2 lono/iHUTe/IbHASL JIUTEpaTypa:
JlonosHUTENbHAS TUTEPATYPA — HE IPEAYCMOTPEHA

5.3. llepuoguyeckne U3IaAHUA:
[leproauueckrie U3aaHus — HE IPETYCMOTPEHBI

6. Ilepeyenp  pecypcoB  HMH(POPMALHOHHO-TEJIEKOMMYHMKAIIMOHHOH  ceTH
«MHTepHEeT», HEOOXOAMMBIX /LISl OCBOCHUS JMCIUIIIMHBI.

1.OnexTpoHHass ~ OuOnuoTeka  «YHUBepcUTeTCKass ~ OubOiaMoTeka  OHJAWH» -
http://biblioclub.ru

2. DnekTpoHHO-OMOMMOoTeuHas cuctema «Jlaub» - http://e.lanbook.com/books

7. MeToauveckne yKa3aHUs ISl 00YyYAIOUIUXCS 10 OCBOEHHUIO TUCIHUIIMHBI.
MeToauyeckne peKOMEHIAUMH K cadye 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

CryneHTbl 00s3aHBI C/IaTh 3a4eT B COOTBETCTBUU C PACIHMCAHUEM M y4EOHBIM ILIAHOM.
3auer sBnsiercs (GOPMOI KOHTPOJISL YCBOCHUS CTYJCHTOM Y4eOHOUM MpOrpaMMBbl 10 JUCHUTUINHE
WIN €€ YaCTH, BHITIOJHEHUSI TPAKTUIECKUX, KOHTPOJIBHBIX, peepaTUBHBIX paldoT.

Pesynbrar cmaum 3adera 1o MpOCIYIIAHHOMY KYypCy JAOJDKHBI OLIEHMBAThCS KaK WUTOT
NEATENbHOCTH CTYJEHTAa B CEMECTpPE, & UMEHHO - II0 IMOCEIAeMOCTH JIEKLHH, pe3ylbTaTaM
pabOThl Ha MPAKTHYECKUX 3aHSATHX, BBIOJHEHUS CAMOCTOATENbHOW paboThl. CTyHEHTHI, y
KOTOPBIX KOJMYECTBO MPOIYCKOB IPEBBILIAET YCTAHOBJIEHHYIO HOPMY, HE BBINOJIHMBILINE BCE
BUJBl pabOT M HEYIOBJIECTBOPUTEIFHO pa0OTaBIIME B TEYCHHE CEMECTpa, MPOXOMSAT
co0eceJOBaHME C TpenojaBaTeieM, KOTOPHIH OIpalInBaeT CTyACHTa Ha MPEAMET BBISBICHUS
3HAHUSI OCHOBHBIX IOJIOKEHUN JUCHIUTIIIUHBI

MeTOJIH‘IeCKI/Ie PE€KOMEHIAIIMHA K CAAY€ IK3aMEHa
CTYILGHTBI 00s13aHbBI CIaTb 9K3aMCH B COOTBETCTBUH C PACIIMCAHUEM U y‘IC6HBIM IIJIAaHOM.

DK3aMeH M0 JUCUUIUIMHE IMpeciieAyeT ILeJib OLEHUTh paboTy CTyAEeHTa 3a Kypc,
MIOJIyYeHUE TEOPETHYECKNX 3HAaHUM, HUX MPOYHOCTb, Pa3BUTHUE TBOPYECKOTO MBIILICHUS,
MpHOOpeTEeHNE HABBIKOB CaMOCTOSITENIbHOM pabOThl, yMEHHE NPUMEHSATH MOJTY4YE€HHbIE 3HAHUS
JUISl peIIEHUs MPAKTHYECKHUX 3a]1a4.

d)opMa IMPOBCACHUA DJK3aMCHA: YCTHO HJIM INHCbMCHHO YCTAHABJIMWBACTCA PCIICHUCM
Kadeapsl.

DK3aMeHaTOpy MPeOCTaBIsSeTCs MPaBo 33aJaBaTh CTYAEHTaM JIOTIOJHUTEIbHbIE BOIPOCHI
0 Bcel yueOHOM mporpaMme AUCIUIUIAHEI.

Pe3ym>TaT caadr DJOK3aMCHa 3aHOCUTBLCA IIPEIoAgaBaTCieM B OJK3aMCHAIIMOHHYIO
BCIOMOCTDH U 3a4Y€THYIO KHHUXKKY.

B ocBoeHMU AMCHUIUIMHBI MHBATUAAMH U JUIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsi OOJIBIIIOE 3HAYECHHE WMEET WHIWBUAyalbHas ydeOHass pabora (KOHCYIbTAllMU) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepuaa.

WnnuBuayanbHble KOHCYIbTAlMM 1O TPEAMETY SBISIOTCS BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIUM HHIWBHIyaTH3aUU 00y4eHHs] U YCTAHOBJICHHUIO BOCIUTATEILHOIO KOHTAKTa
MEXAy I[pernojaBaTesieM M OOy4arolIMMCs HWHBAIMJIOM WJIA JIMIOM C OrPaHUYEHHBIMU
BO3MOHOCTSIMU 3JI0OPOBBSI.

8. llepevyenb MHPOPMAMOHHBIX TEXHOJIOTHI, MCIOJIB3YyEeMBIX NMPH OCYIIECTBICHUH
00pa30BaTeIbHOTO MPOIECcca MO UCIUTLINHE.

8.1 IlepeyeHb HH(POPMANIMOHHBIX TEXHOJIOTHH.

— COop, XpaHeHHUEe, CUCTEeMAaTHU3alMs U Bblaua y4eOHOW U HaydHOU UH(OPMAIIUY;

— O6paboTKa TEKCTOBOM, TpauyecKoi U IMIUPUIECKON HH(POPMALIUH;

— IMoaroroBka, KOHCTPYHPOBAHUE M MPE3CHTAIUSI UTOTOB HCCIEA0BATEIHCKON U aHAH-
TUYECKOU NEATENbHOCTH;

— Wcnonp30BaHue 3MEKTPOHHBIX MPE3eHTALMI MTPH MTPOBEICHUH MPAKTUYECKUX 3aHA-TUH;

— Pabora ¢ uHpOpMAIIMOHHBIMU CIIPABOYHBIMU CHCTEMAaMU;

— Hcnonb3oBaHue 37€KTPOHHOM MOYTHI MpenoAaBareieil U oOydaromuxces sl pacchll-
KU, TIEPETHCKN U 00CYKICHHSI BO3HUKIITUX YI4EOHBIX MPOOIEM.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHHUs.
— OducHsrii naker npunoxenuid Microsoft Office.

8.3 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:



1. DnexrponHas oudbanorteunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/
2. DnekTponHas Oubaunoreunas cucrema «Jlauwy ((http://e.lanbook.com)

9. MarepuajbHo-TexHUYeckass 0a3a, HeoOXoauMash sl  OCYLIECTBJICHUS
o0pa30BaTeIbHOIO NpoLecca Mo AUCHUIINHE.
No Bug MarepuanbHO-TEXHUUECKOE 00ECTIeYeHNE NUCIUTIIMHBI
"~ | pabort (MoyJIsl) U OCHAIIEHHOCTh
1. JlekunonHsie JlexninoHHasi ~ ayaUTOpHUSA,  CHEIHAIBHO  000pYyJAOBaHHAS
3aHSITHS MYJIBTUMEAUUHBIMA ~ JIEMOHCTPAIIMOHHBIMU ~ KOMILJIEKCAMH,
yueOHOM MeOeIbIo
2. Jlaboparopnsie | [ToMemienue i mpoBeIeHUS J1aOOPATOPHBIX 3aHATHMA
3aHSATUSA OCHAIIEHHOE yueOHON MeOeNbio, JOCKOW MapKepOM HJTH MEJIOM
3. | I'pynmoBeie [Tomemienne I MPOBEIEHUST TPYNTIOBBIX (WHIAMBHIYATHHBIX)
(uHAMBUAYaATdb | KOHCY/IbTAaUMH, yuyeOHOW MeOenbio, JOCKOW MapKepoM WU
HBIE) MEJIOM
KOHCYJIbTAIINH
4, Texymmi ITomemenne miig mpoBENEHUS TEKYIIEW W MPOMEKYTOYHOU
KOHTPOJIb, aTTECTaIlM1, OCHAIIEHHOE Y4eOHOM MeOeIbio.
MIPOMEXYTOUYHA
s aTTecTaIrus
5. Camoctositens | Kabuner it caMOCTOSITENIBHOW — paOOThI, OCHAICHHBIN
Hasi paboTa KOMITBIOTEPHON TEXHHUKOM C BO3MOXHOCTHIO MOJKIIOUEHUSI K
cetu «lHTepHeT», mporpamMmoil SKpPaHHOTO YBEIMYEHUS U
00€CTICUeHHBIN JOCTYNIOM B JJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO CPely YHUBEPCUTETA



http://www.elibrary.ru)/
http://e.lanbook.com/

Penensus
Ha paboyyIo NIPOrpaMMy JHCLHUILTHHE]
«MaTemaTHyeckuii anaau3»
1o cnenuansHocTr 01.05.01 ynnamenTansnas MaTeMaTHKa U MeXaHHKa,
O4YHO# HopMEI 06ydeHHs.
Cocrasutens pa6oueii nporpammst:
npoceccop kad. Teopuu Gpynkuuit ®I'BOY BO «Ky6I'Y» IIlepGakos E.A.

Peuensupyemas paGouas IporpaMMa JMCLMIUIMHEI COCTaBJIEHA B
COOTBeTCTBHM ¢ TpeGoBanusmu ®I'OC BO mo cmemmansHoctH 01.05.01

QyHAaMeHTaNBHAS MATEMATHKA H MeXaHHKA.
YKasaH mepeueHb M oOmmcaHHe KOMIETEHIMM, a Takke TpeGOBAHMA K

SHaHUSM, YMEHHMSM H HaBBIKaM, NOJy4Y€HHBIM B XOA€ M3Y4YCHMs AUCLMIUINHBI.
Pacnpenenenue BPEMEHH, OTBOAMMOIO Ha M3y4Y€HHE pa3IMYHBIX pa3lieNIoB Kypca,

BKJII0Yas CaMOCTOSTENBHYIO paboTy, COOTBETCTBYET X TPYIOEMKOCTH.
B nporpamme npusenensr onenounsie cpenctsa s TEKYIIero KOHTPOJist

ycnesaemocru, MPOMEXYTOYHOM aTTEeCTAallMM IO UTOraM OCBOEHUS AUCHUTIIIUHEBEI 1

y4ebHo-MeTouYeCcKoe 06ecneyeHpe.
VYka3aH nepedyeHs TeM U Pa3/ieNnioB, KOTOPhIE AOJKHBI M3YYUTH CIIYIIATENH, &

TaloKe OCHOBHEIEC TPEGOBaHHUS K YPOBHIO [IOATOTOBKM CIIyHIaTenei o6BeMy 3HaHMI
H YMEHHH, KOTOPBIM OHH JOJKHEI 0671a[aTh 110 KAXIO0H U3 NIEPEYUCIIEHHEBIX TEM.

Conepxamuiics nepeuyens Tem nabopaTOpHBIX 3aHATHM MOCTATOYEH IUIst
OPMHPOBaHHS ypOBHS [IOATOTOBKH, omnpezeneHHoro TpeboBanusamu OIOC.

YKazaHa  MaTepHalBHO-TeXHHYECKas 6a3a, Heobxonumas
OCYIUECTBIICHHs 00pa30BaTeNLHOrO Tmpolecca MO AUCHMUILIMHE ¢ MepeYyHeM
0060pyIOBaHMS M TEXHHYECKUX CpencTB o0yyeHus, obecrneunBarOmux MpoBeeHUE
BCEX BUJIOB y4e6GHOM paboTEL.

Pa6oyas nporpamMma muctmmmuss CIIOCOGCTBYET Pa3sBUTHIO U yriyonenuro
MEIPEAMETHBIX CBA3eH MEXIY H3Y4eHHeM NaHHOIO Kypca U IpoXoXXIeHuem
APYTHX MHCLMILTHH €CTECTBEHHOHAYYHOTO KA.

Wzyyenne pucrmmmuns bopMmupyer Bech HEoOXoMMBIH nepeyens
KOMIeTeHLHH, ipexycMoTpennsx ®I'OC BO., IIpencrasnennas IporpamMmma
COACpkaTeNbHa, OTBeYaeT TpeGoBanusmM GIOC BO no nocrpoenuio
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Penenzus
Ha pabouyio nporpammy AHCITHILIHHEL
«MaremaTuyeckuii aHATH3»
10 cnenuanerocTu 01.05.01 DyHnamenTanpHas MaTEMaTHKa 1 MexaHHUKa,
OYHOH (opMbI 0GyUeHHS.
Cocrasurens paboueii mporpaMMBl:
npodeccop kad. Teopuu Gpynkuuii ®IEOY BO «Ky6I'Y» 1lep6axoB E.A.

Pa6ouast nporpamma nomsoctsio COOTBETCTBYyeT TpeOOBaHHAM ®roc BOmo
cnennansroctu 01.05.01 ®ynnaMenTansHas MaTEMATHKA U MEXaHHUKA.

Bce ocHoBHEle pasmens: mporpamme! Hamum CBOE OTPAKEHHE B nepe'nte
TPE/ICTABNEHHBIX B TNpOrpaMMe HeoGXOmMMbIX 3HAHHMH ¥  KOMIICTCHLIH.
Pacnpenenenne BPEMEHH, OTBOAMMOTO Ha M3yueHHE Pa3U4HBIX pasiciioB Kypca,
BKJIIOYas CaMOCTOATENBHYIO paGoTy, COOTBETCTBYET HX TPYAOEMKOCTH.

IpuBeneHHEle B MporpaMme MpUMephl KOHTPOJBHBIX 3a/laHKMH, BOTIPOCHL K
KOJLIOKBHYMY, 3K3aMeHALMOHHBIE BOMPOCH M 3afaHHA s CaMOCTOSTENbHOM
paboTsl MOryT oKasaTh OLIYTHMYIO IIOMOIIb CTY[CHTaM IpH TNOArOTOBKE K
TEKYIIEMY H HTOTOBOMY KOHTPOJIO 3HaHMWIi, B IUMEHEHUH METOOB Auddepen-
LHANBHOTO M HHTErPAILHOTO HCYHCITEHH)S TS peLeHHUs TpodeCcCHOHANBHBIX 3a/ad.

Conep:xauiuiics nepedeHs M KOMMYECTBO PAKTUYECKHX 3aHATHH JOCTaTOYCH
I GopMHpOBaHHUs YPOBHA TIOATOTOBKH, onpeaeneHHoro tpeGoanuamu OI'OC.

IlepeveHs TeM U pa3feNoB, KOTOPBIE JOMKHBI U3YYHTh CIyIIATENH, @ TAKXKe
OCHOBHBIE TpeOOBaHHs K YPOBHIO NOATOTOBKH ciyliarenell o0beMy 3HaHHH H
YMEHHI1, KOTOPBIM OHH JOJKHBI 00/1a1aTh M0 KaKAOH U3 TIEPEYUCICHHBIX TEM.

Pabouast mporpamMma JMCLHMIUIMHEI TI03BONISIET YCBOMTH CBS3H MEXIY pas-
JMYHBIMH pa3fiellaMH H TEOpEMaMH MaTeMaTHYeCKOTO aHali3a, a TakkKe CIIO-
COOCTBYET Pa3BUTHIO H YIIyGIEHHIO MEXTIPEIMETHBIX CBS3e MEXIy H3ydeHHeM

JaHHOTO Kypca M IIPOXO0XACHHEM JAPYTHX JUCLIHILIAH €CTECTBEHHOHAYYHOIO LIUKIIA.

PaGoyas nporpaMma AUCLHHUIUIMHEL «MaTeMaTHUECKHH aHaIH3 CnocobcTBy-

€T PHUOOPETEHHUIO 1 Pa3BUTHIO YMEHHH 1 HABBIKOB IS peIleHUs npodecCHoHAR-

HBIX 33/1a4 METOJIaMH MaTeMaTH4eCKOr0 aHanH3a, GOPMHUPOBAHHIO KOMIIETEHTHOTO
CIrieLiMajIkCTa.

PenieH3eHT,

I'ycakos B.A.,

KaHA. Qu3. — MaT. HayK,
aupexrop OO0 «IIpocsemenne—IOry,




