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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.

1.1 llean ocBOeHUS TUCHUILIHHDI.

[IpuBHUTHE HABBIKOB MAaTEMATHYECKOTO METO/1a UCCIICIOBAaHUS HAYYHBIX MPOOJIEM BO
B3aUMOCBSI3H C MOPOXKIAIOIIMMH UX 33/1a4aMU C Pa3IMYHBIM COACPKATEIHLHBIM HATIOJHEHUEM.
Co3aHre OCHOBATEIBLHON TEOPETUUCCKOM 0a3bl I yriIyOIEHHOTO U3YYCHHS CIIEITUATBHBIX
TEOPHUI, BO3HUKAIOIIMX B CAMON MaTeMaTUKE, a TAKKE B €€ MPUIOKEHUAX B MEXAHUKE,
MaTeMaTH4ecKor (pu3nKe, SKOHOMUKE U COITMATIbHBIX HAyKaXx.

1.2 3agaun AUCHMUILIMHEL,

CdhopmupoBaTh Ha mNpUMEpax TE€OMETPHUH, TEOPUH MHOXKECTB MOHATHE 00

aKCMOMaTH4ecKoM Metojie. [IpoieMOHCTpUpOBaTh €ro BO3MOKHOCTH B KOHCTPYKTUBHOM TE€OpUHU
JIEUCTBUTENbHBIX 4KceN. [[aTh BBEAEHHUE B TOIOJIOTHIO BEIIECTBEHHOW MPSAMOW, IMPOCTPAHCTBA
R™ | OCHOBBIBASICh Ha MOHATHSIX OKPECTHOCTH TOYKH M CXOJUMOCTH IOCIIE0BATEIBbHOCTH TOYUCK.
JlaTb BBeleHHE B TEOPHUIO HENPEPHIBHBIX OTOOpakeHUU, roMeoMOp(PHU3MOB, Pa3BETBIEHHBIX U
HEPa3BETBJIICHHBIX HAKPBITUW. JaTh BBEJCHHE B TECOPHIO U MpUIIOKeHUs nuddepeHmpyemMbix
otoOpakenuit, mupdepennranbupix Gopm. Jlate BBemeHue B Teopuio auddepeHIMpyeMbIX
MHOroo0pasuii, ux paccioeHuil. /latb BBe/leHUE B TEOPUIO MEPHI B OPraHUYECKOU CBS3H MEXKIY
co0oit kIaccuueckux Mep. Jlath BBEJACHUE B TEOPHIO MHTETPUPOBAHUS B MpOCTpaHcTBe R™, n >
1.
JaTte mpencraBiieHHE O TEOPUM HHTEIPUPOBAHUSA Ha IMOBEPXHOCTAX. JlaTh mpenacraBieHue o
TEOPUH HMHTETPUPOBAHMSA Ha MHOTooOpasmsax, obOmei Teopeme CTokca, e€ CBs3M C
KJIACCUYECKMMHM TEOpEeMaMH BEKTOPHOIo aHanu3a. [laTh BBeJeHHME B TEOPHIO TOMOJIOTHHA U
Koromosorui. J[ate mpeAacTaBiieHHEe O BEKTOPHBIX MOJSAX, TPOU3BOAHOU JIn, Teopeme ne Pama.
Jatp mnpencraBieHue 00 HMHTErpajbHBIX M JAUCKPETHBIX MpPeoOpa3oBaHUAX (YHKIUH, HX
CBOICTBax m MpuMeHeHusX. JlaTe nmpeacraBnenue o Teopun 00600meEnHbIX Gynknuii JI. [lBapra
u Teopun GpyHkuuii ¢ 0600meénnpiMu npon3BoanbMU C.JI. CoboseBa 1 UX MPUMEHEHUSIX.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM IPOrPaAMMBI.

JucnumimHa «MareMaTHdecKui aHalini3» OTHOCHTCSA K 0a3oBoi dactum bioka 1
"IucuuriuHel" y4eOHOTO TUIaHa.

Ha nauanpHOM cTaauu Ui U3y4eHHs TUCUUIUIMHBI TPEOYIOTCS TITyOOKHe 3HaHUs
LIKOJIBHOTO Kypca MareMatuku. [1o Mepe npoaBMkeHNs Ipy U3y4eHUH MaTepHana
TpeOyroTCs rI1y0oKOe MOHMMaHUE U3y4aeMbIX NapajljIeIbHO KypCOB JIMHEHHOM anredpsl,
anreOpsl, 0011e Tornosoruu 1 AuddepeHnnanbHol reomeTpun, JudpepeHnnaIbHbIX
YpaBHEHU U TEOPUH PYHKIMNA KOMIUIEKCHONW EPEMEHHO.

Pesynbrartel Teopunm MaTEMaTHMYECKOTO aHaIW3a U €€ METOJbl HUCIOJB3YIOTCSA IpHU
W3y4EeHUU KYypCOB TEOpUU (DYHKIMH KOMIUIEKCHOM TEepeMEeHHOM, auddepeHImaIbHbIX
YpaBHEHMH, TEOPUHM BEPOSTHOCTEH, IU(PPEepeHINaTIbHON T'eOMEeTpUH, (DYHKIMOHAIBHOTO
aHaJINM3a, BBIYUCIUTENbHBIX METOIOB.

1.4 IlepeyeHb TIUIAaHHMpPYeMBIX Ppe3yJbTATOB O0y4YeHUS] 1O MCHMILIMHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.

W3ydenune naHHOW y4eOHON AMCHMIIMHBI HAMpaBlieHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS
obmenpodeccruoHanbHBIX H MpodeccrnoHambabix kKommeTermmin OITK-1, TTK-1, TTK-8

Ne B pesynbrare n3ydeHus yueOHON JUCIUITIINHEI
Hnnekc Conepxxanue pesy. ya ya e
. 00yJaromecs T0IKHbI
[ | KOMIIET |  KOMMeETEeHIHH (mmm eé
n. CHIUN 4acTH) 3HATh yMeTh BJIA/IETH
1. | OIIK-1 | rOTOBHOCTBIO UCIIOJIB30- | OCHOBHbIE MIPUMEHSATH HaBbIKAMH
BaTh pyHIaMEHTAIbHBIC | TMOHATHS, MOJTyYEHHBIE NpPUMEHEHUs




Ne B pesynbrare nzyueHus yaeOHON AUCIUILITTHBI
Nunekc Conepxanue pesy. ya ya
N o0yuaroumecs: J0KHbI
[ | KOMIIET |  KOMNETEeHIMH (nnum eé
n. SHINH 4acTu) 3HATh yMeThb BJIA/IETh
3HAHUs B 00JIaCTU MaTe- | OMNpPEACIICHUS U | HABBIKU B | METOJI0B
MaTHUYECKOIO aHAJIN34, CBOIiCTBa IPYTHUX MaTeMaTU4eCKO
KOMILIEKCHOTO H QYHK- 00BEKTOB o0JracTsax ro aHaju3a B
HOHATHHOTO aHANM3a MaTeMaTHUYeCK | MaTEeMaTUYeCKO | APYTHX
9
anre6pbl, TMHEHHOI an- Oro aHajusa ro 3HaHUg H | o0JIacTIX
b
reGpbl, AHATHTHYECKOI JUCIHUIUIMHAX | MAaTEeMaTUYEeCKO
€CTECTBEHHOHA | IO 3HAHUS U
reomeTpuu, 1uddepen-
. YYHOTO JUCIUILTNHAX
[IAAJBLHON T€OMETPUU U
coJiepKaHus €CTECTBEH-
TOTIOJIOTHIH, ,I[I/I(l)(bepevH- HOHAYTHOTO
[[UABbHBIX YPaBHEHUHN U COJIEpIKANS
YpaBHEHUI B YACTHBIX
MIPOU3BOIHBIX, TUCKPET-
HOW MaTeMaTHKH, T€O-
pHUH BEpOSITHOCTEH, Ma-
TEMaTH4eCKON CTaThc-
TUKU U CIIy4alHBIX MPO-
[[ECCOB, YHCIECHHBIX Me-
TOJIOB, TEOPETUYECKOM
MEXaHHUKH, MEXaHUKHU
CILTOUIHOM CPeAbI, TEO-
pHYH yIPaBIICHUS U OI-
TUMH3AIUU B Oyymiei
npodeCcCHOHAILHON
JeSATETbHOCTH
2. | [IK-1 CIIOCOOHOCTBIO K caMoc- | (pOPMYIHPOBKU | ONPEAETSATh anmapaTtom
TOATCIIBHOMY aHAJIN3Y WA I0Ka3aTeyIbC- | KJIacC 3ajad, MaTeMaTH4YCCKO
MIOCTaBJICHHOM 3aJa4H, TBa YTBCPAKAC- | UL KOTOPBIX ro aHaju3a,
BBIOOPY KOPPEKTHOTO HHUH, MCTOIBI | TIPUMCHHAM TOT | \jetomamu
METO/Ia €€ PELIEHNS, HX Nokasa- M MHOH 6an- PUMEHEHHUS
TEBbCTB rapar, BEIOH-
MOCTPOEHUIO AJITOPUTMA ClbCTBa apatr, 9TOTO amnmnapara
paTh METOJ pe-
U €ro peajiu3aluu, K PELICHUIO
IIICHHS KOHK-
00paboTKe U aHAIH3Y 3a/1a4
. pPETHOTro THNa
MOJTY4EHHOM saman
uH(popMalun
3. | IIK-8 CIIOCOOHOCTBIO pa3iuy- | HAIJISAIHBIE -JIOXOJYMBO U3- | HABBIKAMU
HBIM 00Pa30M NpecTaB- | NPUMEPHI, UI- | JIaraTh MaTepU- | MIPEACTaBIe-
JISATh, aJallTUPOBATH C JIFIOCTPUPYIO- all  MaTeMaTv- | HUAA, aaalTUupo-

YUYCTOM YPOBHA ayAUTO-
pyur 1 JOXOAYUBO H3Jia-
raTb MaTCMaTHUYCCKUC
3HaHHUA

ye onpezaesne-
HHUS U CBOUCT-
Ba MaTeMaTH-
YecKOoro aHa-
nv3a, IpuMe-
HEHUE TEOPEM

YeCcKOro aHaju-
3a;

- IOATBEPXK-
J1aTh U3JI0KEH-
HO€ MpuMe-
pamu

BaHUSI C YIETOM
YPOBHS
ayIUTOPUHN
MaTtepuana
MaTreMaTh4iec-
KOro aHaJjin3a




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.
OO0wast TpyA0EMKOCTh IUCLUILIMHBI COCTABISAET: 27 3aueTHbIe equHHIbI (972 yacoB, U3
HUX — 574 4. KOHTaKTHOM paboThI: NeKMOHHBIX 270 ., maboparopubix 288 4., KCP 14 4., UKP

2 4.;192,2 4. CP, 205,8 4. KonTpois).

Bun yueGHO# paboThI Bceero CemecTpbl
JacoB (dachn)
1 2 3 4

KonrakTHasi pa6oTa, B TOM YHCJIe 574 130,5 | 1485 | 146,5 | 148,5
AyauTOpHBIE 3aHATHS (BCEro) 558 126 144 144 144
3aHATHA JIEKIUOHHOIO TUIIA 270 54 72 72 12
JlaGopaTopHble 3aHITHS 288 72 72 72 72
Nuasi koHTaKTHasi padoTa: 16 45 45 2,5 45
KonTponbs camocrositensaoi padotsl (KCP) 14 4 4 2 4
[Tpomexyrounas arrectanus (MKP) 2 0.5 0.5 0.5 0.5
CamocrosiTejibHasi pa60oTa, B TOM YHCJI€: 192,2 67,8 49,8 15,8 58,8
[TpopaboTka yuyeOHOro (TEOpPEeTUYECKOTO)
marepuaia u 160 60 40 10 50
BBINOJIHEHHUE JJOMAIIHUX 33JJaHUI
[TonroToBKa K TEKyIIeMy KOHTPOJIIO 32,2 7,8 9,8 5,8 8,8
KoHTpoJib: 205,8 53,7 53,7 53,7 | 44,7
[TonroToBKa K dK3aMEHY 205,8 53,7 54 54 45
Oo6mas Jac. 972 252 252 216 252
TPY10E€MKOCTb: B TOM 4YHCJIe 574 1305 | 1485 | 1465 | 1485

KOHTAKTHasi padoTa

3ad4. ell. 27 7 7 6 7

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Pa3nensl TUCHUITIIMHBI, H3yYaeMbIe B IepBOM cemectpe (ounas ¢opma)

KonmgectBo gacos
Bueaynut
Ne HamnmenoBanue pa3nenos B Ayz:zlg(?gHaﬂ opHast
cero P pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
1. |Akcuomarmyeckuii MeToJ1. Teopusi MHOKECTB. 25 6 - 6 13
5 KO}-ICTpYKTI/IBHa}I U aKCMOMaTH4ecKas TeOpHs 38 | 10 i 15 13
JICCTBUTEIbHBIX YUCEIL.
3. |Tomomnorus BemeCcTBEHHOM MPSMOIA. 45 12 - 20 13
4.  |Tomosorusi MHOTOMEPHBIX ITPOCTPAHCTB. 40 | 12 - 15 13
5 OTOOpakeHUsT KOHEYHO - MEPHBIX TIPOCTPAHCTB. 458 | 14 i 16 158
HenpepbiBHBIE 0TOOpaXKEHHS
HUmozo 54 12 67,8




Pa3zjienpl TMCIMILUIMHBI, U3y4aeMbIe BO BTOPOM cemecTpe (ounas ¢popma)

KomngecTBo yacoB

AynutopHas Breayut
Ne HaumenoBanue pa3nenos B aGoTa opHas
cero p paGota
J | 113 JIP | CPC
3 4 3) 6 7
JlokainbHble U 17100abHBIE CBOMCTBA HEMIPEPHIBHBIX
6. |pyHKUMil BelecTBEHHOW IEPEMEHHOM. 26 8 - 8 10
[TpocTpaHcTBO HENPEPHIBHBIX (PyHKINN
7. |dnddepenmmpyembie 0TOOpakeHUsI. 34 | 12 - 12 10
8. |OCHOBBI T€OMETPUYECKOTO aHATU3A. 50 | 20 - 20 10
9. HccenoBanue SKCTpeMyMOB (DYHKITUH MHOTHX 26 8 i 8 10
MIEPEMEHHBIX.
10. [TepBoobpazHas u HEONPE/IENEHHBIH HHTErpaJt. 57.8 | 24 i 24 9.8
ITpaBuiia BEIUMCIIEHHS] HEONPEAEIEHHOTO UHTETpaia.
HUmoczo 72 . 72 49,8
Paznenbl TUCHUILUIMHBI, U3y4aeMbIe B TPETheM ceMmecTpe (ounas ¢popma)
KonndectBo yacos
Breaynut
Ne HanmenoBanue pasaenos B Ayz[;%T(:)T[; Had OpHas
cero p pa6ota
J | 113 JIP | CPC
3 4 5 6 7
11 I/IHTerI/IpOljaHI/Ie (GyHKIMIA BEIIECTBEHHOM 30 14 i 14 4
MIEPEMEHHOII.
12 Teopust Mepbl 1 HHTETPUPOBaHUE QYHKITUNA MHOTHX 30 14 i 14 4
MEPEMEHHBIX.
13 Huddepenunansusie popmbl. UHTErpupoBanue 48 29 i 29 4
T depeHIaIbHbIX GopM.
14. |9neMeHTHI BEKTOPHOTO aHAJIH3a. 47,8 22 - 22 3,8
HUmoczo 72 . 72 15,8
Pa3ienbl IUCHMIUIMHBI, H3ydaeMble B ueTBEPTOM cemectpe (ounas ¢popma)
KommgectBo gacoB
Bueaynut
Ne HaumenoBanue paznenos B AYH;T;)TI;HM OpHas
cero P pabora
J | 113 JIP | CPC
3 4 5 6 7
15, WnTerpupoBanue nuddepeHnuanbHbx GopM Ha 42 14 i 14 14
MHOT000pa3usX.
16 |DyHKIMOHAIBHBIE PSIJIBL. 42 14 - 14 14
17. |UnTerpanbHble peobpa3zoBaHus QyHKIIMH. 58 22 - 22 14




Teopus pacnpenenenuii JI. [lIBapua u
18. 60,8 | 22 - 22 16,8
npoctpanctea C.JI. CobosneBa.
Umozco 72 ) 72 58,8
2.3 Coaepxxanue pa3aeoB JUCHUIIHHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.
®opmMma
Ne Hammeroasme Coneprxanue paszuena TEKYILEro
pazzena
KOHTPOJISI
1 2 3 4

1. |Akcuomatnueckuii |AkcuomaTuueckuii Meroa. CpaBHEHUE aKCMOMATHK. Omnpoc Ha
meton. Teopus MHO0kecTBO HaTypalbHbIX YUCell, akcnomaTuka Ileano. |3aHsaTHIX
MHOXECTB Cucrema akcuom ZFC teopun muoxects. [lonstue

0ToOpakeH!sI MHOKeCTB. KOHCTpYKTHBHOE OCTPOEHHH
cuctemsl uncen Gon Heiimana. CpaBHeHHE aKCUOM
ITeano u Teopem o unciax ¢on Heiimana.

2. |KoncrpykruBHas u  |Konbno nensix yncen. Ione pannoHaabHBIX YHCEL. Omnpoc Ha
akcuoMaTtnueckas  |O pa3pemuMocTH anredpandyeckux ypaBHEHHH B 3aHATHAX
Teopus pa3IMYHbIX YHCIOBBIX MHOXKeCTBaX. KOHCTpyKTHBHAs
JENCTBUTEIBHBIX Teopus JleIeKMHIa ¥ aKCMOMaTu4ecKasi TEOpHs
YHUCel. I'unpOepra aelicTBUTENbHBIX ynces. CpaBHEHUS

0ECKOHEYHBIX MHOKECTB. [ paHMIIbI U TPAaHU MHOXKECTB.
O pazpemmnMocTH anredpanyecKux ypaBHEHUH B TOJIE
JEeNCTBUTENBHBIX yKcel. [Toe KOMITIEKCHBIX YHCEN.

3. |Tomonorus CucreMbl OKpECTHOCTEN TOYEK HA BELIECTBEHHOU Omnpoc Ha
BELIECTBEHHOMU IPSIMOM, CUCTEMBI OTKPBITHIX U 3aMKHYTBIX MHOXECTB, [3aHSTUSX
IIPSIMOH. IIpe/leIbHbIE, TPAHUYHBIE TOYKH MHOXECTB, KOMIIAKTHBIE

MHO’KECTBA Ha YUCJIOBOI MPAMOM, KOMITaKTU(PHUKAIUSL

YK CJIOBOW MPSIMON, TEOPEMBI O BIIOKEHHBIX OTPE3KAX U

MOKPBITUSAX YUCIOBBIX MHOXECTB. UncCOBbIE

IIOCJIE0BATEIBHOCTHU U MOANOCIIEI0BATEIBHOCTH,

xayc7op¢hoBbl IPOCTpaHCTBA. [IpUHIUIIBI BHIYUCICHUS

IIPEJIEIOB MOCIEA0BATEIbHOCTEN, UNCIOBBIE PSAIBL,

CXOJMMOCTb YHCJIOBBIX PSAJOB U MOCIEA0BATEIbHOCTEN.
Tomnonorus Metpuueckast CTpyKTypa B MHOTOMEPHOM Omnpoc Ha

4. |MHOTOMEpHBIX npoctpancTBe. OTKPBITHIE U 3aMKHYThIE MHOKECTBA B [3aHSITHAX
IIPOCTPAHCTB MHOromMepHoM. KOoMITakTHBIE MHOXKECTBA,

KOMIaKTU(UKAIMSI MHOTOMEPHBIX TPOCTPAHCTB 10
AJIeKCaHIpOBY.

5. |Orobpaxenus OTtoOpakeHnsi KOHEYHOMEPHBIX TPOCTPAHCTB U Omnpoc Ha
KOHEYHO — MEPHBIX  |JIeHCTBUTENIbHO3HAYHBIE (PYHKIIUM MHOTHX 3aHATHAX
IIPOCTPAHCTB. nepeMeHHbIX. PaznuuHble onpeaenenus npenaeia
HenpepriBabie (GyHKLINU B TOUKE, UX HKBUBAIIEHTHOCTh. HenpepbIBHbIE
O0TOOpaXXKeHUs B TOUKE U HAa MHOXecTBe oToOpakeHus. Konebanue

(GYHKIIMY HA MHOYKECTBE U B TOUKE, CBSI3b C
HENPEPHIBHOCTHIO.

6. |JlokaibHBIC 1 Knaccudukanms Touek pazpriBa GyHKIINAN OTHON Ompoc Ha
rio0anbHbIe BELIECTBEHHOM niepeMeHHoM. [IpocTpancTBo 3aHATHAX
CBOMCTBA HENPEPBIBHBIX Ha OTpe3Ke (PYHKIMMA, KpUTepuit




HEIPEPBIBHBIX

KOMITAKTHOCTH.

GYHKIIHA. HenpepriBHbIC HAa KOMITakTe QYHKIIUUA. TE€OpEeMBI O

IIpocTpancTBO MIPOMEKYTOUHBIX 3HAYEHUSAX OTOOPAKEHUI HA TUHEHHO

HENPEPBIBHBIX — CBSI3HBIX MHO>KECTBAX.

byHKUIN. TeopeMbl 0 TOCTUKEHUU BEPXHEW U HUYKHEN I'PaHEH
HENpepbIBHBIMU (PYHKIMSAMMU, 33JaHHBIMA HA KOMIIAKTe.

7. |Auddepenunpyemsie |Auddeperunpyembie 0TOOpaKEHUS U UX Omnpoc Ha

0TOOpaKeHUsI muddepenimansl. YacTHble TPOU3BOIHBIC PYHKIUI 3aHATUAX
MHOTHUX IepeMeHHbIX. Pazoxxenue quddepennnana
(YHKLIMU MHOTHX IIEPEMEHHBIX 110 Oa3UCHBIM
muddepenmanam. Marpuna SIkoou oToOpaskeHHs.
I'eomerpuyeckuii cMpicn nuddepeHimana
otoOpaxenus. MuBapuantHocTh nuddepenimana
¢dbynakuuu. Lemnoe npasuino quddepeHnnpoBanus
otoOpaxenuii. luddepeHnnanst 1 Ipou3BOIHBIC
BBICLIETO NopsiAKa Ui (QYHKIMHA BEIeCTBEHHON
nepemeHHo#. Teopemsl Jlarpanxa 11 GyHKUMM
BEIIIECTBCHHOW MEPEMEHHON U OTOOPaKEHUH.
DKcTpeMyMbl (YHKITUH BEIICCTBEHHOMN MMEPEMEHHOM.
®opmyna Telnopa, OCTaTOYHBIN YJIEH B Pa3I0KEHUU
¢ynkuuu o popmyne Teiinopa. [pasuna Jlonurans
pacKphITUs HeonpeAenEHHOCTENH. Boimykiible () yHKIMH.
HccnenoBanue rpapukos pynkmuii. Kimaccuueckne
HEPABEHCTBA.

8. |OcHoBBI ®opmyna Teinopa mas GyHKIHMI MHOTHX TIepeMeHHBIX. (Ompoc Ha
FE€OMETPUUYECKOTO OKcTpeMyMbl QYHKINN MHOTHX ITEPEMEHHBIX. 3aHATUSIX
aHaJIn3a. KacarenbHast 10cKOCTh K rpaduKy (QyHKIMA MHOTHX

nepeMeHHbIX. Teopema o HesBHOM (QyHKINH 15t
otoOpakeHuit. Teopema 06 0OpaTHOM OTOOPaKCHHH.
JlokanpHOE MpUBEIEHHE OTOOpAKEHUS K
KaHOHMYECKOMY BUIY (Teopema O paHre).

9. [HccnemoBanue @OYHKIMOHAIBHO HE3aBUCUMBIE CUCTEMBI (DYHKLIUH. Omnpoc Ha
DKCTPEMYMOB IToBepxHOCTH B MHOTOMEPHOM NPOCTPAHCTBE UX 3aHATHAX
(GyHKIIMI MHOTHX KacaTenbHble pocTpaHcTBa. Heobxoanmele u
NIEPEMEHHBIX. JIOCTaTOYHBIE YCIIOBUS CYLIECTBOBAHUS YCIIOBHOTO

SKCTpeMyMa QYHKIIMM MHOTMX NE€PEMEHHBIX.

10. ITepBooGpaznasi u  [MHTerpupoBanue QyHKIMIA [0 YacTAM. Omnpoc Ha
unterpai. [lpasuna |(MHTerpupoBanue QyHKIHM ¢ TOMOUIbIO 3aMEHBI 3aHATHAX
BBIUNCIICHUS nepeMeHHo#. IHTerpupoBanne pallMOHaIBHBIX U
HEOMNpeAeNEHHOTO0  (TPAaHCUEHAEHTHBIX (QYHKIUH.

MHTETpaJa.

11. [UuTerpupoBanue [TpoGiiemMa HaxoXk1eHUs IEPBOOOPA3HOM 1S Omnpoc Ha
byHKIM] IIPOM3BOJILHON HEeNpephIBHOM PyHKIMH, € pusnyeckas |3aHATHUAX
BEILIECTBEHHOU uHTepnperanus. Onpenenenue naTerpaina Pumana s
[IEPEMEHHOM. ¢byHKUUI 0HOM epeMeHHOU. MIHTerpa ¢ nepeMeHHbIM

BepxHUM npenenoM. ®opmyna HeroTona-JIeliOHuna.

12. |Teopus mepsl U CucreMa MHOKECTB B MHOTOMEPHOM ITPOCTPAHCTBE, Omnpoc Ha
VHTETPUPOBAHNE n3MepumsIx o XKopaany. M pynkumit MHOTHUX 3aHATHAX
(GyHKIMH MHOTHUX IIEPEMEHHBIX 10 U3MepUMoMy 1o JKop1aHy MHOXKECTBY.
MEePEMEHHBIX H3mMepuMocTh MHOKECTBA U HUHTETPUPYEMOCThH 11O

Pumany ero xapakTepucTHuecKor (QyHKIMH.




Heo6xoauMeble U 1OCTaTOYHBIE YCIOBHS
unrerpupyemoctu [ap0Oy, /lro0ya-Peiimona, Jlebera.
Knacc unrerpupyemsix no Pumany ¢pynkuunii. Kpatasie
Y TIOBTOPHBIE MHTEIPAJIBL.

13.

Huddepenunanbuoie
(hOpMBL.
WNHuTerpupoBanue
nuddepeHImaIbHBIX

dopm.

[ToBepxHOCTH B MHOrOMEPHOM ITpocTpaHcTBe. Kpai
MTOBEPXHOCTH, OPUEHTUPYEMBIE TOBEPXHOCTH.
IToBepXHOCTHBIE U KPUBOJIMHEMHBIE NHTETPAJIBI KaK
uHTerpaibl ot guddepeHunanbHbXx Gopm. OCHOBHBIE
dbopMyIbl aHaTH3A.

Ompoc Ha
3aHSATHUIX

14.

DJIEMEHTEI
BEKTOPHOTO aHAJIMN3a.

BekTopHbie 110151 1 GOpMBI B TPEXMEPHOM
npoctpanctee. Juddepenimanbapie onepaTopsl TCOPHH
nosist. {uddepennmanbapie onepaTtopsl B
KPUBOJIMHENHBIX KoopauHarax. [loTeHiuansHbIe moss.
BekTopHblii noTeHuan nojis. TouyHble U 3aMKHYThIE
dbopMbl. He ”HBapHAaHTHOCTH ONEpalluii JUBEPTCHIINH U
pOTOpa MpH MPOU3BOJIBHBIX (HE OPTOTOHAJIBHBIX)
npeoOpa3oBanusix. lHBapuanTHas popma CUCTEMBI
ypaBHeHUM MakcBeiuia.

Onpoc Ha
3aHATHUSAX

15.

WNHTerpupoBanue
nuddepeHIaTbHBIX
¢dopM Ha
MHOT000pa3usIx

TeH30pHbIe IPOCTPaHCTBA IPOCTPAHCTB U (HOPM.
BHemnue npousseneHus IpoCTPaHCTB U
KococummeTrpuueckue hopmel. [IponsBenenus
KococuMMeTpuieckux ¢opm. Baemnuit nuddeperiman
dopm. Auddeperunpyembie MHOTOOOpasus, NX
KacaTeJIbHbIE U KOKacaTebHble pacciaoeHus. Pazouenue
enuHuLbl. UHTErpupoBanue audpepeHnnaibHbIX Ha
MHoroo0pasuu. Teopema Ctokca. BekTopHble mos.
Cko0Ka BEeKTOPHBIX IOJICH, TOXKACCTBO SK0OH.
WHTerpanbHble KpUBbIE BEKTOPHBIX MOJIEH U
OJIHOIIapaMEeTPUUECKUE TPYIIIbI JIOKATbHBIX
npeoOpa3oBanuil. BHyTpeHHee npousBeeHue
BEKTOPHBIX MOJIEH U AU PepeHInanbHbIX GopMm.
[TpousBonnas Jlu nuddepennmansHoit GopMbl BAOJIb
BEKTOpHOTrO noJisi, popmyisl Kaprana, kpurepuii
[Tyankape TOUHOCTH 3aMKHYTOH (GopMmbl. ['pymsl
TOMOJIOTHUM U KoromoJioruii e Pama Ha MHOTO0Opa3um.
Teopema ne Pama.

Ompoc Ha
3aHSATHUAIX

16.

QOyHKIMOHAIbHBIE
psabl

@OyYHKIMOHANBHBIE PSAJIBI, TUIIBI CXOJUMOCTH.
[Tounennoe nuddepeHnnpoBanre 1 HUHTErPUPOBAHHE
(GyHKIIMOHAIBHBIX psAoB. Panel @ypre. [lonaHble 1
3aMKHYTbIe cucteMbl pyHkimii. Cymmbr ®eiiepa.
[TonHOTa CUCTEMBI TPUTOHOMETPUUYECKUX (PYHKIIUN B
IpOCTpaHCTBE GYHKUUN, UHTETPUPYEMBIX C KBaJPaTOM
Ha oTpeske. [Ipobdnema Jlyzuna. OieHKH CKOPOCTH
CXOJMMOCTU TPUTOHOMETPUYECKUX PSAIOB.

Ompoc Ha
3aHATUSIX

17.

WHTerpanbHbie
npeoOpazoBaHus

GyHKIIHIA.

HecoOcTBeHHbIE HHTETpabl, 3aBUCSIINE OT MapaMeTpa,
Qg epeHIIMPOBaHNE UHTETPAJIOB IO MTApaMeTpy.
[Ipeo6pa3zoBanue Oypne. Unrerpan Oypoe. YcnoBue
JuHu cxonumoctu unrerpana @ypese. BzauMocsasp

b depeHIanbHbIX CBOMCTB PYHKINN U UX
npeoOpaszoBanuii dyprwe. [IpocTpancTBo ObICTPO
yObIBaronux pyHkuuit u npeodpazoBanue dypee.
dopmyna obpamenus npeodpazoBanus Pypne. Teopema

Onpoc Ha
3aHATHUAX




Kotensaukosa. [Ipunoxxenue npeobpazosanus Oypbe B
MaTeMaTH4ecKon (hu3uKe.

18. |Teopus [TpoctpancTBO 6eckoHEUHO AU HEPEHIIUPYEMBIX Ompoc Ha
pacupenenenuit JI.  |pyHKUUMI ¢ OrpaHUYEHHBIM HOCUTENIEM, €r0 TOMOJIOTHSA, |[3aHITHIX
[IBapna u pacnpezeneHus: Ha HEM, UX CXOJUMOCTb.
npoctpanctBa C.JI.  ([IpoctpancTBo OeckoHeUHO AU HEpeHIUPYEMBIX
Cobonena. (GYHKIUI ¢ TPOU3BOJIBLHBIMA HOCUTEIISIMU, €TO

COMpPSKEHHOE IPOCTPAHCTBO pacCHpeIeIeHUi ¢
OrpaHMYEHHBIMU HOCUTENAMU. Tonosornyeckoe
MIPOCTPAHCTBO OBICTPO YOBIBAIOMUX (QYHKIIUM, €TI0
COMpPSHKEHHOE TPOCTPAHCTBO 0000MIEHHBIX (PYHKIINN
ymepeHHoro pocra. [IpeobpazoBanue @ypne
0000mEHHBIX PYHKIHI yMepeHHOTo pocTa. OOpasbl
®dypbe pacnpeesieHuil ¢ OrpaHUYCeHHBIMU HOCUTEIISIMH.
dopmyna obpamienus npeobdpazoBanus Oypee. CBsa3b
MEXy pacipeeeHUsIMU U QYHKIUSIMH,
00nanamuMu co00JIEBCKUMHU ITPOU3BOIHBIMH.
[Ipeo6pazoBanue Jlamnaca pyHkumii 1 0000IEHHBIX
(GyHKIMI 1 ero cBOICTBa, CBA3b C IPpeoOpa3oBaHUEM
Dypsbe.
2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
3aHATHSI CEMUHAPCKOTO TUIIA — HE TIPEyCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHS.
dopma
Haumenosanue .
Ne pasena TemaTuka NpakTUYECKUX 3aHATUH (CEMHHAPOB) TEKYIIETOo
KOHTPOJISI
1 2 3 4
1. |AkcuomaTnueckuii  |AkcuomaTuueckuit Meros. CpaBHEHHE aKCMOMAaTHK. Pemenne
Mmeton. Teopus MHO0x€ecTBO HaTypajJbHBIX Yncell, akcuomaTuka [leano.  [3amau
MHOXECTB Cucrema axcrom ZFC teopun mHOXecTB. [lorsTHE
oToOpakeHHst MHOKeCTB. KOHCTpYKTHBHOE IOCTPOSHUH
cuctemsl uncen pon Heitmana. CpaBHenue akcuom [leano
u TeopeM o uncnax Gon Helimana. 3
2. |KoncrpyktuBHas u  |Kosbmo mensix uucen. [Tone panmoHanbHBIX YUCe. Pemenne
akcuoMaTtnueckas  |O pa3pemuMoCcTH aaredpandyeckux ypaBHEHHUH B 3a1a4
Teopus Pa3IMYHbIX YUCIOBBIX MHOXeCTBaX. KOHCTpyKTHBHAs
JNENCTBUTEIBHBIX Teopus JleNeknHIa 1 aKCHOMaTH4ecKasi TEOpHUs
YHUCEL. I'unb6epra aeiicTBUTENbHBIX Uncen. CpaBHEHUS
0eCKOHEUHBIX MHOXKECTB. [ 'paHu1ibl ¥ rpaHu MHOXkecTB. O
pa3pemrMocTH anredOpanyeckKux ypaBHEHHUH B 1osie
JEeNCTBUTENBHBIX yncen. [1oj1e KOMIUIEKCHBIX YUCEIL.
3. |Tomomorus CucreMbl OKpPECTHOCTEH TOYEK Ha BEIIECTBEHHOMN Pemenue
BELIECTBEHHON MIPSIMON, CUCTEMBI OTKPBITBIX U 3aMKHYTBIX MHOKECTB,  (33]1a4
MPSIMOH. npeieiabHble, TPAaHUYHbIE TOUKH MHOXKECTB, KOMIIAKTHbIE

MHOYKECTBA Ha YMCIIOBOH MPSAMON, KOMITAKTU(HKAIIHS
YHUCJIOBOW MPSIMOM, TEOPEMBI O BJIOKEHHBIX OTPE3KaX U
IIOKPBITUAX YUCIOBBIX MHOKECTB. UnCoBbIE
IIOCJIEZI0BATEIBHOCTHU U MOAIOCIEI0BATEIBHOCTH,
xayciophoBsl pocTpancTBa. [IpUHIUIBI BRIYUCICHUS




MPEAEIIOB MOCJIEI0BATEIbHOCTEHN, YUCIOBBIE PSJIbI,
CXOJIMMOCTH YHCJIOBBIX PSIJIOB M TIOCIIE0OBATEIIBHOCTEH.

Tononorus Mertpudeckas CTpyKTypa B MHOTOMEPHOM IIPOCTpaHCTBe. (Pemenue
MHOT'OMEPHBIX OTKpBITBIE U 3aMKHYTBIE MHO’KECTBA B MHOTOMEPHOM. 3a1a4
IIPOCTPAHCTB KomnakTHbIe MHOXKECTBA, KOMITAKTU()UKAIUS

MHOT'OMEPHBIX ITPOCTPAHCTB IO AJIEKCAHIPOBY.
OTtobpaxeHust OTo0pakeHus: KOHEYHOMEPHBIX MPOCTPAHCTB U Pemenue
KOHEYHO — MEPHBIX  |IeHCTBUTEIIbHO3HAUHBIE ()YHKIIMU MHOTHX IIEPEMEHHBIX. [3a/1a4
IIPOCTPAHCTB. Paznuunseie onpenenenus npenena GyHKIUHA B TOUKE, UX
HenpepriBable 9KBHMBAJIEHTHOCTb. HenpepbIBHBIE B TOUKE U HA
0TOOpaKEHHS MHOXecTBe oToOpakeHus. Konebanue GpyHKmu Ha

MHOKECTBE U B TOUKE, CBSI3b C HEIPEPBIBHOCTBIO.
JlokanibHbIE U Knaccudukanms Touek pazpoiBa GyHKIIHA OTHOM Pemenue
rJ100anbHbIC BEIIECTBEHHOM nepeMeHHoi. [IpocTpancTBo 3aaa4
CBOICTBA HETIPEPBIBHBIX Ha OTpe3Ke QYHKIHUMI, KpUTEPUI
HENPEPBIBHBIX KOMITAaKTHOCTH.
(GyHKIMH. HenpepsiBHble Ha komnakTe GyHKIUU. Teopemsl o
IIpoctpancTBO MIPOMEKYTOUHBIX 3HAUEHHSIX OTOOPAKECHUI Ha TMHEHHO —
HEIPEPBIBHBIX CBSI3HBIX MHOXECTBAX.
GbyHKIHH. TeopeMbl 0 TOCTMKEHUU BEPXHEW U HUKHEU IPaHEN

HenpepbIBHBIMU (PYHKIUSAMM, 33JaHHBIMA Ha KOMIIAKTe.
Huddeperunpyemsie |IuddeperHnmpyempie 0TOOpaKESHHUS U UX Pemenue
OTOOPaKECHHS muddepennmansl. YacTHbIe TPOU3BOIHBIEC (YHKIUI 3a/1a4

MHOTHX NepeMeHHbIX. Pa3noxkenue nuddepennmana

(YHKIIMH MHOTHX NEPEMEHHBIX 110 0a3UCHBIM

middepennmanam. Marpuna Skodu oToOpakeHHs.

I'eomerpuueckuii cMbica tuddepenmana 0TooOpaxeHusl.

WNuBapuanTaocTh quddepennnana Gpyakmun. Llemnoe

npaBuiio 1uddepeHITMPOBAHKUSI OTOOPAKCHUM.

JuddepeHnunans ¥ IPOU3BOAHBIE BBICLIETO MOPSAKA JIJIS

(GyHKIMI BeleCTBEHHOM nepeMeHHo. Teopembl

Jlarpan»ka a1 QyHKIIUN BEIIECTBEHHON TTEPEMEHHOMN 1

oToOpakeHHi. DKcTpeMyMbl (PYHKIUI BelleCTBEHHON

nepemeHHor. @opmyna Teisiopa, OCTAaTOUHBIN YJIEH B

pasznoxxenuu QyHkiuu rno Gopmyine Teitnopa. [IpaBuna

JlonuTaist pacKpbITHS HEONpeAeIEHHOCTEN. Bolmykiibie

¢ynkuuu. Mccnenosanue rpadgukoB GyHKINHN.

Kitaccnueckue HepaBeHCTBA.
OcHoBBI ®opmyna Telnopa 1 GyHKIMI MHOTHX IepeMeHHbIX.  |Pemienue
rE€OMETPUUECKOTO DKcTpeMyMbl QYHKIUI MHOTUX MEPEMEHHBIX. 3a1a4
aHaIM3a. KacarenbHast mnockocTb k rpaduky GyHKINUNA MHOTHX

nepeMeHHbIX. Teopema o HeIBHOM pyHKIMM 15

otoOpakenwuii. Teopema 00 0OpaTHOM OTOOPAKEHUH.

JlokanbHOE MpHBEIeHHE 0TOOPaKEHUS K KAHOHUYECKOMY

BUJY (TEOpEMa O PaHre).
Hccnenosanue DyHKIIMOHAIBHO HE3aBUCUMBIE CUCTEMBI (PYHKIIUH. Pemenue
KCTPEMYMOB [ToBepxXHOCTH B MHOTOMEPHOM MPOCTPAHCTBE UX 3ajaq
(GyHKIMNA MHOTHX KacaTenbHbIe pocTpancTBa. HeoOxoaumele n
MIEPEMEHHBIX. JIOCTaTOYHBIE YCIIOBUS CYIIECTBOBAHUS YCIOBHOTO

OKCTpEMYyMa (I)YHI(LII/II/I MHOT'UX MNCPCMCHHBIX.




10. |[TepBooOpaznas u  |MHTerpupoBanue ¢pyHKuuit o yactsim. MaTerpupoBanue |Pemenue
unterpai. [IpaBuna |QyHKIMI C MTOMOIIBIO 3aMEHBI IEPEMEHHOM. 3aja4
BBIUYHCIICHUS NHTerpupoBanne palloOHAJIbHBIX U TPAHCLEHAEHTHBIX
HEoIpeaesEHHOro  |(pyHKIuit
UHTErpaa.

11. [MaTerpupoBanue [IpobieMa HaxokIeHUS TIEPBOOOPA3HOM IS Pemenue
byHKIni MIPOU3BOJILHOW HETIPEphIBHON PyHKINH, € pusnueckas [3amad
BEIIECTBEHHOMN uHTepnperanusd. OnpeneneHue uHrerpaia Pumana s
IIEPEMEHHOM. ¢GbyHKIMK 0HOM epeMeHHol. MHTerpai ¢ nepeMeHHbIM

BepxHUM nipenesiom. opmyna Herotona-JleliOnuna.

12.|Teopust Mepsl u Cucrema MHOKECTB B MHOTOMEPHOM IPOCTPAHCTBE, Pemenue
UHTETPUPOBaHUE n3MepuMsbIx 1o JKoprany. M ¢pyHkimit MHOTMX 3aj1a4
(GyHKIUNH MHOTHX IIEPEMEHHBIX 10 U3MepuMoMy 1o JKopJ1aHy MHOXKECTBY.
IEPEMEHHBIX W3MepuMoCTh MHOXKECTBA U MHTEIPUPYEMOCTD IO

Pumany ero xapakTepucTHUECKON (HyHKIIUH.
Heo6xoanMele 1 10CTaTOYHBIE YCIOBUS
unrerpupyemoctu lapOy, Jro0ya-Peitmona, JleGera.
Knacc unterpupyemsix no Pumany ¢pynkumii. Kparusie u
IIOBTOPHBIE UHTETPAJIBI.

13. |Iuddepennmansusle |[IoBepxHOCTH B MHOTOMEPHOM INpocTpaHcTBe. Kpaii Pemenue
(bopMBL. [IOBEPXHOCTH, OPUEHTUPYEMbIE TOBEPXHOCTH. 3aja4
WnTerpupoBanue IToBepXHOCTHBIE U KPUBOJIMHEHHbIE HHTETPAJIbl KaK
muddepeHManbHbIX |MHTETpaibl oT Auddepennnanbabix Gopm. OCHOBHBIC
hopm. (dhopMyIibl aHaTH3A.

14. |OnemeHThI BexTopHble 11011 1 GOopMBI B TPEXMEPHOM IIPOCTpaHCTBE. (Pemenue
BEKTOpHOro aHanu3a |/luddepeniuanbablie onepaTopbl TEOPUH MOJIS. 3a1a4

Huddepennnanbabie onepaTopsl B KPUBOIMHEHHBIX
koopauHarax. [loreHuuansHbie 1os. BeKTopHbIi
noteHyan nmoyis. Touynsie u 3aMKHYTHIe opmbl. He
WHBapUaHTHOCTb ONepalyii AUBEPreHIIMH U poTopa NpU
MIPOU3BOJIbHBIX (HE OPTOrOHAJIbHBIX ) MPEe0Opa30BaHUIX.
WuBapuanTHas ¢popMma cucTeMbl ypaBHeHU MakcBesa.

15. |UnTerpupoBanue Ten3opHble IPOCTpaHCTBA IPOCTPAHCTB U (HOPM. Pemenne
middepeHManbHbIX |BHEIHNE Tpon3BeAeHUs TPOCTPAHCTB U 3a1a4
¢dopM Ha KococuMmMmeTpuueckue popmsl. [IponsBenenus
MHOT000pa3usix KococummeTpuueckux (popm. Baemnuii quddepennnan

¢dopMm. luddepenunpyempie MHOTooOpas3us, UX
KacaTeJbHbIE M KOKacaTelIbHble paccioeHus. PazOuenue
eauHuLbl. MHTEerpupoBanue quddepeHnaabHbIX Ha
MHoroo6pasun. Teopema Ctokca. BekTopHble mos.
Cxo0OKa BEKTOPHBIX TMOJIEH, TOXAeCTBO SIK0OH.
WHTerpanbHble KpUBbIE BEKTOPHBIX MTOJIEN U
OJIHOIapaMeTPUUYECKUE TPYIIIIbI JIOKAIbHBIX
npeoOpa3oBanuii. BHyTpeHHee npon3BeieHne BEKTOPHBIX
nosiet u nuddepennmansubix Gopm. [IponsBoanas Jin
muddepeHranbHON GopMbl BIOIL BEKTOPHOTO OIS,
¢dopmyinbl Kaprana, kpurepuii [lyankape Tounoctu
3aMKHYTOH (opMbl. ['pymirbl roMOJIOTHIT 1 KOTOMOJIOTUI
ne Pama nHa MmHoroo6pasuu. Teopema ne Pama.

16. |®ynkunonansuble  |DyHKIMOHAIBHBIE PSAJBI, TUIIBI cXoAUMOCTHU. [lounenHoe |Pemenue
pAIBI muddepeHIIMpoBaHNE U UHTETPUPOBAHUE 3a1a4

¢GbyHKIMOHATBHBIX psiioB. Paasl @ypee. [lonHble n




3aMKHYTbIe cucteMbl pynkuuii. Cymmsr Deiiepa.
[TonHOTA CHCTEMBI TPUTOHOMETPUUECKUX (PYHKITUH B
poCcTpaHCcTBE GYHKINN, HHTETPUPYEMBIX C KBaJIpaTOM Ha
otpeske. [Ipobnema Jlyzuna. OnieHKH CKOPOCTH
CXOAMMOCTH TPUTOHOMETPUUECKHUX PSIIOB.

COMPSDKEHHOE MPOCTPAHCTBO PACHIPECIICHHI C
OrpaHUYCHHBIMU HOCUTEIISIMH. TOmoJIOrHYecKoe
MPOCTPAHCTBO OBICTPO YOBIBAIOMIMX (PYHKIHUH, €ro
COTpsKEHHOE POCTPAHCTBO 000OIIEHHBIX DYHKIIUI
ymepeHHoro pocra. [IpeobpazoBanue @ypbe
0000EHHBIX PYHKIMI yMepeHHOro pocTa. OOpa3bl
®dypbe pacnpeeneHuii ¢ OrpaHIYEeHHBIMU HOCHTEIISIMH.
®opmyna obpamienus npeodpazoanus Oypre. CBs3b
MEXy pactpeaesieHusIMHI U QyHKIUAMH, 00J1aTal0 MU
c000JICBCKMMH TTPOU3BOIHBIMU. [IpeoOpazoBanme
Jlannaca GpyHKIMI 1 00001EHHBIX QYHKIUHI U €ro
CBOWCTBA, CBA3b C MpeodpazoBaHreM Pypbe.

17. |1nterpanbHbie HecoOcTBeHHbIe HHTErpaibl, 3aBUCSIINE OT mapamerpa, (Pemenue
peoOpa3oBaHUs g hepeHIMPOBaHNE HHTETPAIOB TI0 ITapaMeTpy. 3a/1a4
byHKIHIA. [IpeobpazoBanne Oypne. MaTerpan dypre. YcinoBue

Junu cxoagumoctu unTerpaiia @ypee. B3anmocss3b
mudepeHIaTbHBIX CBOMCTB QYHKIIUNA U UX
npeodpaszoBanuit dypre. [IpocTpancTBo OBICTPO
yObIBaromux QpyHKIui u npeodpazoBanue Oypre.
dopmyna obparienus npeodpazoBanust Pypne. Teopema
KorensHaukoga. [Ipunoxenne npeodpazopanusi Pypne B
MaTeMaTHIeCKON (hU3HKE.

18. [Teopus [IpoctpancTBO GeckoHeuHO nudhepeHITUPYEMbIX Pemenue
pacnpenenenuii JI.  |QyHKIMIA ¢ OTpaHUYSHHBIM HOCHUTEJIEM, €TI0 TOIIOJIOTHS,  |3a/1a4
IBapna u pacnpesenenus Ha HEM, UX CXOJIUMOCTb.
npoctpancta C.JI.  |[IpoctpancTBo OeckoneyHo auddepeHunpyempIx
Cobornena. (GyHKIUH ¢ TPOU3BOJILHBIMU HOCUTEISIMU, €TO

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl — HE TPeAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSTeIbHOH pPadoThl
00y4YaOIIHUXCS 10 TUCHHILINHE

Hepequb y‘le6HO'MeTO,I[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

Ne Bunx CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 |Axcuomaruyeckuii Kynpssues JI.JI., Kyracos A./l., Yexnos B.U1., llabynun M.U.
meton. Teopus COopHuK 3a/1a4 110 MaTeMaTuyeckomy aHanuzy. Tom 1. Ilpenen.
MHOKECTB

HenpepriBaocTs. Juddepenmupyemocts. M.: @uszmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kyapssues JI.., Kyraco A.Jl., Yexnos B.U., Illabynun M.H.
COopHHMK 3a7auy 1O MaTeMaTHYecKoMmy aHanuzy. Tom 2.
Wurerpanbr.  Paner. M.: ®wusmartour, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).



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

KoHncTpykTuBHas n
aKCUOMaTH4ecKas
Teopus AEUCTBUTEIbHBIX
Yuce.

Kynpssues JI./I., KyracoB A./l., Yexnos B.U., labynua M.U.
COopHuK 3a/1a4 110 MaTeMaTuyeckomy ananuzy. Tom 1. Ipenern.
HenpepsiBaocTs. Auddepenunpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.[., KyracoB A.Jl., Yexmor B.U., Ilabyraunn M.H.
COopHHMK 3amady 1O MareMaTHYecKoMmy aHanmuzy. Tom 2.
WNurerpanel.  Psagel. M.:  ®wusmariur, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

Tomnonorus
BEILECTBEHHON IIPSAMOM.

Kynpssues JI.JI., Kyracos A.Jl., Uexmos B.U., IlaGyrnun M.H.
COopHuK 3a/1a4 10 MaTemMaTu4yeckomy ananusy. Tom 1. Tlpenen.
HenpepsiBaocTh. udpepennupyemocts. M.: duzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A./l., Uexno B.U., Illabynun M.U.
COopHMK 3alady MO MaTeMaTHYeCKOMy aHaimm3y. Tom 2.
Wnrerpanbl.  Pagsl. M.: ®usmariur, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

Tononorus
MHOTOMEPHBIX
MPOCTPAHCTB

Kynpssues JI.JL., KyracoB A./l., Yexnos B.1., H1abynun M.1.
COopHuKk 3a1a4 Mo MaTemarndeckomy aHanmsy. Tom 1. Tlpenenn.
HenpepoiBrocTs. Auddepenunpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kyapssues JI.I., KyracoB A.Jl., Yexnos B.U., [llabynun M.H.
COopHHMK 3amad 1O MareMaTHYecKoMmy aHamuzy. Tom 2.
WNuterpanel.  Psagel. M.:  ®wusmaraur, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

OTtoOpaskeHus: KOHEYHO
— MEPHBIX ITPOCTPAHCTB.
HenpepriBabie
OTOOpaKEHHS

Kynapssues JI.JI., KyracoB A.Jl., Uexnos B.1., Hlabynun M.H.
COopHuk 3a1a4 o matremaruyeckomy aHanuzy. Tom 1. Tlpenen.
HenpepriBaocts. Juddepennupyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynapssues JI.J., Kyraco A.Jl., Yexnos B.U., Illabynun M.U.
COopHUK 3amad TIO0 MaTeMaThuyeckomMy aHanmuzy. Tom 2.
WNurterpanel.  Psppr. M.:  ®wusmaraut, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

JloxaneHbIE N
rio0anbHbIe CBOWCTBA
HENPEPBIBHBIX (PYHKIINH.
IIpoctpancTBO
HENPEPBIBHBIX (PYHKIINH.

Kynapssues JI.JI., KyracoB A./l., Uexnos B.1., H1labynun M.1.
CoOopHuk 3a/1a4 o MatremMaTuaeckomy ananusy. Tom 1. Tlpenen.
HenpepsiaocTs. Auddepenunpyemocts. M.: @uzmataut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A./l., Uexnos B.U., Illabynun M.U.
COopHUK 3ajad 1O MaTeMaThuyeckomMy aHanuzy. Tom 2.
Wurerpanbl.  Psanpl. M.:  ®usmataut, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

Huddepenunpyembie
OTOOpaXKeHUS

Kynapssues JI.JI., KyracoB A.Jl., Uexnos B.1., H1abynun M.1.
CoOopHuk 3a/1a4 o MatremMaTuieckomy ananusy. Tom 1. Tlpenen.
HenpepoiBrocTh. Auddepernupyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A./l., Uexno B.U., [llabynun M.U.
COopHUK 3ajad 10 MaTeMaThuyeckomMy aHanuzy. Tom 2.

Wnrerpansl.  Pagel.  M.:  ®usmariur, 2009. 504 c.
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(http://e.lanbook.com/books/element.php).

8 |OcHoBBI Kynpssues JI.JI., KyracoB A.Jl., Uexmos B.U., IlaGyraun M..
reOMETPUYECKOTO COopHuK 3a/1a4 10 MaTemMaTu4yeckomy ananusy. Tom 1. Tlpenen.
aHaJln3a. HenpepsiBaocTh. uddepennupyemocts. M.: Guzmatiut, 2010.

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

Kynapsisues JI.., Kyracos A.Jl., Yexnos B.U., [llabyaua M.U.
COopHMK 3alad MO MaTeMaTH4YeCKOMy aHaimm3y. Tom 2.
Wnrerpansl.  Paasl. M.: @usmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

9 |UccnenoBanue Kynapsisues JI.JI., Kyraco A.Jl., Yexnos B.1., Ilabynun M.H.
SKCTpeMyMOB QyHKIMHE |COOpHMK 3a1a4 110 MareMaTuueckomy ananu3sy. Tom 1. Tlpenen.
MHOI'MX TICPEMCHHBIX.  |HenpepbiBHOCTB. Auddepenuupyemocts. M.: duzmarnur, 2010.

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

Kynpssues JI./., KyracoB A.Jl., Yexnor B.U., Ilabyrann M.U.
COoOpHUK 3ama4 TI0 MaTeMaTHYecKoMy aHamm3zy. Tom 2.
WNurterpanel.  Psagel. M.: ®wusmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

10 |IlepBooOpa3Hnas u Kynapsisues JI.JI., KyracoB A.Jl., YUexnos B.1., Hlabynun M.H.
unrerpai. [Ipasuna COopHuk 3a1a4 o matemaruyeckomy aHanuzy. Tom 1. Tlpenen.
BbIYMCJICHUS HenpepsiBaocts. Juddepennupyemocts. M.: @uzmariut, 2010.
HEONPE/IEIEHHOTO — 496 c. (http://e.lanbook.com/books/element.php).

UHTETpaa.
Kynpssues JI.J., Kyracos A./l., Uexmno B.U., Illabynun M.U.
COopHUK 3amay 1O MaTeMaThuyeckomMy aHanuzy. Tom 2.
Wnrerpansl.  Paasl. M.: @usmatmiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

11 |WnterpupoBanue Kynpssues JI.JI., Kyracos A./l., Yexnos B.1., H1abynun M.H.
(Gynkumit BemecTBeHHOM [COOPHUK 3a/1a4 10 MaTeMaTH4eckoMy anamu3y. Tom 1. Tlpenen.
TNIEPEMEHHOM. HenpepsiBaocTs. Auddepenunpyemocts. M.: @uzmataut, 2010.

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

Kynpssues JI.J., Kyracos A./l., Uexnos B.U., Illabynun M.U.
COopHUK 3amay MO MaTeMaTH4YeCKOMy aHanmuzy. Tom 2.
Wurerpansl.  Pagsl. M.: @usmamimmr, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

12 |Teopwust Mepsl 1 Kynapssues JI.JI., KyracoB A./l., Yexnos B.1., H1abynun M.1.
WHTETPUPOBAHUE CoOopHuk 3a/1a4 o MatremMaTuiaeckomy ananusy. Tom 1. Tlpenen.
(yHKIHIT MHOTHX HenpepriBaocTs. Juddepennupyemocts. M.: @uzmariut, 2010.
IICPEMCHHBIX —496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.JI., Kyracos A./l., Uexnos B.U., [llabynun M.U.
COopHUK 3alay MO MaTeMaTH4YeCKOMy aHanmuzy. Tom 2.
Wnterpansl.  Psmer. M.:  ®usmatiut, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

13 |duddepenunanbuble Kynpssues JI./I., Kyracos A./l., Yexnos B.U1., llabynun M.U.
(bOpMBI. COopHuK 3a/1a4 110 MaTeMaTuyeckomy aHanuzy. Tom 1. Ilpenen.
Wurerpuposanue Henpepsiaocts. Auddepenunpyemocts. M.: @uzmatnut, 2010.
gﬂ®®ePeHHHaﬂBHBIX — 496 c. (http://e.lanbook.com/books/element.php).

OpM.

Kyapssues JI.., Kyraco A.Jl., Yexnos B.U., Illabynun M.U.
COopHHMK 3agau 1o MareMaTuueckoMmy aHamuzy. Tom 2.
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Wnrerpansl.  Pagsl. M.: ®usmartiur, 2009. 504 c.

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

14

DEeMEHTHI BEKTOPHOTO
aHaJIM3a.

Kynpssues JI./I., Kyracos A./l., Yexnos B.H., labynua M.U.
COopHuk 3a1a4 mo Mmatremarndeckomy aHanusy. Tom 1. Tlpenenn.
HenpepoiaocTs. Auddepenunupyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI./., KyracoB A.Jl., Yexmor B.U., Ilabyraun M.M.
COopHHMK 3amady 1O MareMaTHYecKoMmy aHanmuzy. Tom 2.
WNurerpanel.  Psagel. M.:  ®wusmariur, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

15

NurterpupoBanue
QG epeHIaIbHbIX
dbopM Ha MHOTOOOPa3UIX

Kynpssues JI.JI., Kyracos A.Jl., Yexmos B.U., IlaGyrnun M..
COopHuK 3a/1a4 10 MaTemMaTu4yeckomy ananusy. Tom 1. Tlpenen.
HenpepsiBaOoCTh. Iudpepenuupyemocts. M.: duzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., Kyracos A./l., Uexmno B.U., Illabynun M.U.
COopHHMK 3ajauy IO MareMaTHYecKoMmy aHanuzy. Tom 2.
Wnterpansl.  Pagsl. M.: ®usmariur, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

16

DyHKIMOHAJIbHBIE PSAJIbI

Kynpssues JI.JI., Kyracos A./l., Yexnos B.1., H1abynun M.H.
COopHuK 3a1a4 o MaTemarndeckomy aHanmsy. Tom 1. Tlpenen.
HenpepoiBrocTs. Auddeperunpyemocts. M.: @uzmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kyapssues JI.I., KyracoB A.Jl., Yexnos B.U., [llabynun M.H.
COopHHMK 3amad 1O MareMaTHYecKoMmy aHamuzy. Tom 2.
WNurterpanel.  Psagel. M.:  ®wusmariur, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

17

HNuTerpanbabie
npeoOpa3oBaHUs

GbyHKLINH.

Kynapssues JI.JI., KyracoB A.Jl., Uexnos B.1., Hlabynun M.H.
COopHuK 3a/1a4 110 MaTeMaTuueckomy aHanu3y. Tom 1. Ilpenenn.
HenpepriBaocTs. Juddepennupyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kyapssues JI.J., Kyraco A.Jl., Yexnos B.U., Illabynun M.J.
COopHUK 3aJad TIO MaTeMaThuyeckomMy aHanuszy. Tom 2.
WNurterpanel.  Psppr. M.:  ®wusmaraut, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

18

Teopus pactipeneneHuit
JI. llIBapua u
npoctpanctea C.JI.
Cobonesa.

Kynpssues JI./I., Kyracos A./l., Yexnos B.1., llabynun M.U.
COopHuk 3a1a4 o Mmatemarudeckomy aHanuzy. Tom 1. Tlpenen.
Henpepsiaocts. Juddepennmpyemocts. M.: @uzmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynapssues JI.., Kyraco A.Jl., Yexnos B.U., Illabynun M.J.
COopHHMK 3agauy 1O MaTeMaTHYecKoMy aHanuzy. Tom 2.
Wurerpanel.  Panel. M.:  ®usmatiout, 2009. 504 c.
(http://e.lanbook.com/books/element.php).

YyeOHO-MeTOANYECKUE

MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTLI o6yqa10mnxc;1 nu3

YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstores
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
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— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

J1Jis U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JI1I C HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoi opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.
IIpy wn3ydyeHUM JAHHOTO Kypca HCIOJNB3YIOTCA KakK TpPaJULHUOHHBIE JIEKIUU U

na6opaTop- HBIC 3aHATHUA, TaK MW COBPEMCHHBIC HMHTCPAKTHBHBIC O6paSOBaTeJ'IBHBIe
TCXHOJIOTHH.

[lenp 1abOpaTOpHBIX 3aHATHM — HAYYUTh CTYJIEHTa HPUMEHSTH IOJYYEHHbIE Ha
JEKLMAX TEOPETUUECKUE 3HAHUS K PELIECHUIO U UCCIIEJOBAaHUIO KOHKPETHBIX 3a/1a4.

K o0pa3zoBaTenbHbIM TEXHOJIOTUSIM TaKXKe OTHOCATCSI HHTEPAKTHUBHBIE METObI
oOyueHus. VHTepakTHBHOCTh MOAAaYM MaTepHajga Mo AucuUIuIuHe «MaTematuyeckui
aHaJau3» IPEAIOoJIaracT He TOJIBKO B3aUMOJCHCTBUS BUJA <«IIPEIOJABATENb - CTYIEHT» U
«CTy- JEHT - IPENOJaBaTeb», HO U «CTYACHT - CTYyJIEHT». Bce 3T BUABI B3aUMOACUCTBUSA
XOpOUIO [J0- CTUTAKOTCA IIpU M3JIOKEHUM MaTepuala, B Xxoxe Juckyccuid. Takke
WCIIOJIB3YIOTCS 3aHATHUSA- BU3YaJIU3alMK U TOKJIAbl CTYIEHTOB.

JAuckyccus

B03MOXHOCTh AMCKYCCHM TpENNoJaracT yMEHHE BBICKa3aTh COOCTBEHHYIO HJICHO,
Ipel- JIOKUTh CBOM HyTh peIleHUs,, apryMEHTHPOBAHO OTCTauBaTh CBOKO TOYKY 3PEHUS,
CBSI3HO M3JIa- raTh MbICiU. [lone3Hbl cienyromue 3aJaHus: COCTaBJICHUE IUIaHA PELCHHS
3a/1a4M, MOUCK JIpy- TOro crnoco0a pelieHusi, CpaBHEHUE Pa3IUYHbIX CIIOCOOOB pelIeHus,
MPOBEJCHUE BBIKIAJAOK I PELIEeHUs 3a7aud M BBIKJIAJO0K Ul MPOBEPKU MPaBUIBHOCTU
MIOJIyYEHHOI'0 PELICHUs, PACCMOT- PEHHUE 3aJad C JIMIIHUMH M HEJOCTAIOLIMMH JIaHHBIMH.
CryneHtaM mnpeanaraercs IpPOAHAIU3U- POBATh BApUAaHThl PEUICHMS, BBICKA3aThb CBOE
MHeHHe. OCHOBHOM 00bEM HCIOJb30BaHMS MHTEP- AaKTUBHBIX METOJOB OOYy4eHUs
peann3yeTcss MIMEHHO B XOZ€ TUCKYCCHM.

OO111e BONpOCHI, KOTOPBIE BBIHOCATCS Ha AUCKYCCHIO:

Onucanue MOJIENH.

HccnenoBanune MOAETN WK MOUCK Pa3IMYHBIX CIIOCOOOB PEIICHUN 3aJauH.

Be10op cpean paccmaTrpuBaeMbIX crioco00B Haubosee paroHaIbHOTO.

3ansaTHe-BU3yaIN3aALMSA.

B nanHoMm THIE nepenayda mpernojaaBaTeneM HHPOPMALMU CTYAECHTaM COIIPOBOXKAAETCS
MOKA30M pa3IUYHbIX PUCYHKOB, CTPYKTYPHO-JIOTHUECKHUX CXEM, OMOPHBIX KOHCIEKTOB, TUa-
IPaMM U T. II. (HallpuMep, C MOMOILBIO CIAai/I0B) .

Bcero yue6HbIM 11anoM npeaycMoTpeHno 108 yaca B UHTepakTUBHOU (popme

CeMeCTp BI/II[ I/ICHOHBBYCMBIC HUHTCPAKTHUBHLBIC Komnuue-
3aHATHUA O6p3.30BaTeJ'H)HI)IC TCXHOJIOTHNH CTBO 4a-
COB




1-4 Jlaboparop- 3anstue-Busyanmsanus: «[loBepxHOCTH B 40
HBIC MHOT'OMEPHOM IIPOCTPAHCTBE.»
3aHATHSA Huckyccus «Kpaid mOBEpXHOCTH, 50
OpUEHTUPYEMbIE TOBEPXHOCTH.»

3anstue-pusyanusaiys: « OCHOBHBIC GOPMYITBI 18
aHaJIM3a.»

Hroro: 108

CamocrosrenbHas paboTa CTYIEHTOB SBISETCS HEOTHEMJIEMOM YacThIO Ipoliecca
noaro- ToBku. [lox camocrosTenbHON pabOTOM MOHUMAETCS YacTh y4eOHOHM IUIaHUPYyeMOM
paboThl, KO- TOpas BBINOJHAETCA MO 3aJaHUI0 M MPH METOIUYECKOM PYKOBOJCTBE
IpernoiaBaTess, Ho 0€3 ero HenoCPEACTBEHHOTO YUaCTHS.

CamocrosTenbHas paboTa HampaBiieHa HAa YCBOGHHE CHCTEMbl HAYYHBIX U Mpodeccuo-
HAJIBHBIX 3HaHWW, (OPMHUPOBAHMS YMEHUH ¥  HABBIKOB, MPHOOPETEHUE  OIBITA
caMOCTOSATENIbHONW TBOpUYeckoi nesrenbHocTH. CPC momoraer ¢opMHpoBaTh KYIbTYpy
MBILUIEHUS] CTYIEHTOB, PAaCIIUPATh O3HABATEIbHYIO JIEATEIbHOCTD.

Bunpsl camoctosiTenbHON paboThI IO KypCy:

a) Mo LeJsIM: MOJrOTOBKA K JIEKIMSM, K MPAKTUYECKUM 3aHATHSAM, K KOHTPOJbHOM
pabdoTte, K KOJJIOKBUYMY.

0) mo xapaxkrepy padoThl: U3y4yEHUE JIUTEPATYPhl, KOHCIEKTA JEKIMIl; OUCK JIUTEpa-
Typbl B OMOJIHOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOM Ui CAMOCTOSITEIbHOTO U3Y9EHUS
HAY4YHOH JIUTepaTyphbl; pellieHue 3a/1a4, TECTOB

JUis Ui ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAllMi  CO  CTYJEHTOM IpU  TIOMOLIM  3JIEKTPOHHOH  HMH(OPMAIMOHHO-
oOpa3zoBatenbHOil cpeanl BY3a.

I[J'[S[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anunid
KOHCYJ'H)TaI_[I/II\/'I C UCITIOJIb30BAHHNECM 3J'IeKTp0HHOI7I IIOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTeCcTAlMU.
4.1 ®oHA OLEHOYHBIX CPEeCTB A5 MPOBeIeHHs TeKYero KOHTPOJIA.
1) IIpeneasl.

Haiitu ipenensl cneayomnx BeIpaKeHU N
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X—>+00 X+ 1

Jx—vJa-+x-a
x2 — g2
2X -5
-2

2. lim

X—a

N
e

3. lim ot =2

+
M =5
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10. lim

11. lim

12. lim

i nx —1
Im n/x -1

. Jcosx —3/cosx
lim

X—0 sin? x

Iimthx-tg(%—x)

X—>=
4

| Iim(l—x)tg%

X—1

x-1
. X2 _1 X+1
lim >

x-o X +1

i X
limcos" —

nN—o0 \/ﬁ

Intg(z+ax)

x=>0  sinhx

ax+h + a‘x—h _ zax
h—0 h?2

eax _ebx

x—0Sinax —sinbx

2) [IpousBoaHas

1.

ITox kak¥uMU yriIaMH MEPECcEeKaroTCs KpUBbIE Y = X% u X = y2 ?
I[Tpu xakom BbIOOpE MapameTpa N kpupas Y = arctg(nx) nepecekaer ocb Ox moj

yriaom 0oabpmuMm, yem 89°?7
3ameHss npupanienue GyHKIuu 1uddepeHanoM, HAaiTH NPUOIMKEHHO CIeIyIoIue

smauenns: 3/1,02, sin29°, Ig11.

Breraucnuth MMpeacibl:
1

3 _ 2
lim o1 Iim(ctgx—lj, |im(amtgx)x

XH%ZSinzx—l x—>0 X) x>0 X

2

Paznoxuts B psia Teitnopa pynkuuio Y = e XX JIO 4JIeHa C X>.
HccnenoBath U MOCTPOUTH Ipaduk PyHKIIMH
4 X
X e 2% _y
y y=-2— y=x"%

T (x+D)° 7 1+x
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7. Boammunc —t == 1 Brmcars npAMOYToOILHUK CO CTOPOHAMH, MAPAILIETBHBIME OCSIM
a“ b
9JUIUIICA, TUIONIAAb KOTOPOro HaUOObIIAs.
8. B map pagnyca R BnucaTh nmimuHAp HauOOJIBIIEro 0ObeMa.

3) HeomnpenesieHHbIiT HHTETPaJ

Brerauciauts HWHTCIpaJibl:

- dx Il «/x+1
" xVx® +x+1 1+3/x+1
5 | dx " J-\/x +2X+ 2
T (x+DVx? +1 ' X
3 .'\/2+x—x2dx 11_J‘ dx dx

. 1++/1—2X— X2
4., |Vx*+2x%-1-xd
JNrerex X 12, j\/x3+x4dx

dx

2
- X°+5x+4
5. | —————dx 13. {tg°xd
T x* +5x% +4 ngxd
6 [ X3 +1 dx 14_I X ——dx
I3 w2 4 by (2+cosx)sinx
. dx 15.} sinx dx
T x—D2( 4 2x+2) sin® x + cos® x
. dx 16. [ (x* —2x+2)e *dx
8.
Y (X% —4x +4)(x? —4x +5) 17 dx

J‘1+ e% +e% +e%
18. jx-arctg(x+1)dx

24/

19. | arcsin——dx
X+1

4) OnpeneneHHbI HHTErPaJI.

1. BoruncnuTh onpeneneHHbI HHTETPall, pacCMaTpUBasi €ro Kak Mpezesl COOTBETCTBYOIIEH
UHTETPaJIbHON CyMMBbI

1 )
J'axdx, fsin xdx

2. Haiitu 3HaueHue npeaciia ¢ mOMOIIbIO ONIPCACIICHHOTO UHTCTpaJIa



lim n-1
e n%  n? n?

. Boruucauts

1

10
.([x(Z—x) dx, _sz\/T jarcsm,/ +de

. Buruncautb miomaab (I)I/Il"yp, OI'paHUYCHHBIX KPHUBBIMH:
a) y=

6) x=a(t—sint),y =a(l—cost),0<t <27, y=0.

B) I =a(l+cosp)

HaiiTu 1yiiHbl 1yT ClIeAyIONUX KPUBBIX:

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

6) X =cos*t,y =sin*t
B) r=asin’ g
Haiit KOOpIMHATHI [IEHTPA TSHKECTH 00JIaCTH, OTPaHUYEHHON mapaboiamu aX = y2

ay = x? (a>0).

5) UncsioBble 1 QyHKIHMOHAIbHBIE PSAIbI

1. HccnenoBaTh CXOIUMOCTD PSIOB

3 1
a. P —
Z 1000n +1

© 1
b Z2nn
1
2, 3"n!
C. 21: 5
> 1
d.
Zz“"lnn
© n5
e. le T
0 n(n-1)/2
f. Z 1)
1
© InlOO 7zn
g. Z
1
3
1
. © n-1 1
. Zl:( " i
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2. Omnpenenuth 00J1aCTh CXOIUMOCTH
2 n
a 2w
1 X

3. MHccnenoBaTh 0CI€N0BaTEIbHOCTh HA PABHOMEPHYIO CXOJUMOCTh

a. fn(x):x",OSXS%

b. f,(x)=x",0<x<1

c. f()=—"%_ 0<x<1
1+n+X

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

4, Hccnenosath XapaKTEep CXOAUMOCTHU

a. ix“,|x|<q,q<1
1

b. X, |x<1
1
0 Xn

c. .=, xe(04+x0)
T nl

o

> (@-x)x", 0<x<1
1

. 3™

~ 1+ n°x?

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JIsl IPOBeeHNs IPOMEKYTOYHOMH ATTeCTALMH.
Bonpoch! K KOJIOKBHYMY

1. MHoxecTBa U onepanuu HaJl MHOXKECTBaAMH.

2. PaBHOMOMIHBIE MHOXecTBA. CUETHBIE MHOXKECTBA. MHOYKECTBa MOIITHOCTH KOHTHHYYMa.
3. AKcHOMAaTHKa MHOXECTBA JIEHCTBUTEIbHBIX YHCEIL.

4. JlemMMa 0 BIIOKEHHBIX OoTpe3kax. Hecu€THOCTh MHOKECTBA IEWCTBUTEIBHBIX YHCEI.

5. TI'paHu 4MCIOBBIX MHOXECTB.

6. Ilonsarue uyncnoBoit pyHkuuu (oToOpakenus ). ['padux Gpynkun. O6paTHas QyHKIHS.
7. OmnpezneneHue mpezena nocieaoBaTeNbHOCTH. EAMHCTBEHHOCTD Mpeena.

8. CBoiicTBa CXOIAIMNXCS TTOCIIEI0BATEILHOCTEH, CBI3aHHbBIE C HEPAaBEHCTBAMH.

9. beckoHe4YHO Majble M OECKOHEYHO OOJIBIINE TOCIEA0BATEIEHOCTH.

10. Apudmernyeckre ornepamnnuy HaJl CXOIAIIMMHUCS TTOCIIEA0BATEILHOCTIMH.

11. Ilpenen MOHOTOHHOM MOCIEIOBATEIBHOCTH.



12. Yucno «e».

13. TMoamocnenoBarensHOCTH. YacTruHble npeaensl. Teopema bonbiiano-Beliepmrpacca.

14, ®dynpgameHTanpHbIC MOcieaoBaTeabHOCTH. Kputepuii Komm.

15. Ilpenen pynkmuu B Touke. Onpenenenue no Komm u no I'eitne.

16. JlokanpHble CBOMCTBA YHKIIUMA, MMEIOIIMX MPEACI B TOYKE (OrPaHUYCHHOCTD,
OTpeNIeNIEHHOCTh 3HAKa, CBOMCTBA, CBSI3aHHbIE C HEPABEHCTBAMU M OTEpaIMsIMUA HaJl
GYHKIHASIMH).

17. TlonsTHe HENpephIBHOCTH (QYHKIUH B Touke. Touku paspbiBa. JIOKanbHbIE CBOWCTBA
GbyHKIMI, HETIPEPhIBHBIX B TOUKE.

18. Teopems Beiiepmrpacca o QyHKIHSIX HEPEPHIBHBIX Ha OTPE3KE.

19. Teopemsr Ko o hyHKIMSIX HEIPEPHIBHBIX HA OTPE3KE.

20. Teopema 0 CyIIeCTBOBaHHH U HETIPEPHIBHOCTH 00paTHON (yHKIINH.

21. PaBHoMepHas HenipepbIBHOCTH pyHKIMU. Teopema Kanropa.

22. HepaBeHCTBa AJIsi TPUTOHOMETPUYECKUX (PYHKITHI.

23. TlepBblii 3amMevaTeNIbHBIN TIPEACI U €ro CIACACTBUS.

24. Bropoii 3ameuaTenbHbIN Ipeaed.

25. CrenctBus U3 BTOPOTO 3aMEUaTENIBHOTO Ipeena.

26. CpaBnaenue QpyHkiuii. O-CHUMBOJIMKA.

27. DxBuBaneHTHbIE GyHKIMHN. KpuTepuii SKBUBaJIEGHTHOCTU (DYHKITUH.

[IpumeHneHue py BHIYUCICHUH NPEAETIOB PYHKIIMM.

28. AcuMnToThl rpaduka QyHKIUH.

Bomnpocs! k 3x3aMeny
1 cemecTp

1. MHOecTBO HaTypalbHbIX uncen. Akcuomaruka [leano.

2. ITocTpoeHue KoJIblia eNbIX unces. PazpemmmocTs ypaBHeHus & + X = D B KOJIbIIE LEIbIX
quce

3. INose pannoHaNbHBIX YKces. Pa3pennMocTb ypaBHEeHUs 8X = b B 1oJie paloHaIbHbIX YUCEL.
4. O Hepa3peUIMMOCTH ypaBHEHUS X2 = 2 B T0JI€ pallMOHAIbHBIX yncesl. CTPyKTYpa MHOXKECTB
{peQ[p2<2} {peQ|p2>2}.

5. Ceuenus paumoHanbHBIX yncen. PaBeHcTBO ceueHnii. OTHOLIEHHE NOPSAKA BO MHOXKECTBE
ceuenuii. Ceuenue O*.

6. Cymma ceuenuii. CBoiicTBa CyMMBbI CEUEHHH.

7. O pazpemmmoctu ypaBHeHus o + 3 = O* BO MHOXKECTBE CEUCHUI.

8. O pa3pemnmMocTy ypaBHEHUS 0. + Y = 3 BO MHOXKECTBE CEUEHUH.

9. Omnpesenenrie MPOU3BEICHUS CEUCHUM.

10. Teopema 0 MIOTHOCTH pallMOHATBHBIX CEYEHUI BO MHOKECTBE CEUEHUH (J10Ka3aTeIbCTBO).
Teopema [enexunna (hopMyIupoBKa).

11. I'panuiibl ¥ rpanu MHOecTB. OrpaHMueHHbIE MHOXECTBA. [IpuMepsi.

12. TeopeMa o cyliecTBOBaHUU BEPXHEH I'paHH OrPAaHUYEHHOI'O CBEPXY MHOKECTBA.

13. TeopemMa 0 CymecTBOBAHMM HMKHEW I'PaHU OTPAHMYEHHOIO CHU3Y MHOXECTBA.

14. Teopema 0 CyIIECTBOBAaHHH PELICHHs ypaBHEHHS YK = X B 110JI€ BEIIIECTBEHHBIX YHCEI.

15. Axkcuomaruka ['miibOepra BeIeCTBEHHbBIX YHCEIL.

16. CuétHble MHOXECTBA. Teopema 0 CYETHOCTH CUCTEMBI CYETHBIX MHOXKECTB.

17. HecuérHble MHOecTBA. HecuETHOCTE MHOKECTBA BEIIECTBEHHBIX YKcell. KOHTHHYaIbHOCTh
KOHTHHYyMa KOHTHHYYMOB.

18. Onpenenenue e-0KpeCTHOCTH TOUKH HA YMCI0BOU NpsiMOi. [IoHATHE OTKpBITOCTH
MHO’KECTBA.



19. CBolicTBa CUCTEMBI OTKPBITHIX MHOYECTB.

20. [IpuHuuUn JBOMCTBEHHOCTH B TEOPUHU MHOMXKECTB.

21. 3aMKHYTbIE MHOKECTBA, UX CBOICTBA.

22. Teopema 0 MOKPBITUAX OTpe3Ka HHTEpBaIamMu. OrnpeneneHue KOMIIAKTHOIO MHOKECTBA.
23. ®yHKuuU, 0TOOpAKEHUS MHOXKECTB. IHBEKTUBHBIC, CIOPbEKTHBHBIC, ONEKTHBHBIC
oroOpaxkenus. [ToHATHE YNCITOBOI MOCIIEAOBATENIEHOCTH, CTAIIHOHAPHBIE TIOCIIE0BATEIIEHOCTH.
24. TloHsiTe MOHOTOHHOM (PYHKIIMH BEUIECTBEHHON NIEPEMEHHOM, TPUHUMAIOIIEH
BELIECTBEHHbIE 3HaUeHUs. [[oHsITHE ITOAIIOCIIEI0BATEILHOCTH 3aJaHHON IIOCIIE10BATEIbHOCTH.
IIpumepsl.

25. TloHsaTHe Tpe/ena YUCIOBOM MOCIEA0BaTeILHOCTH Ha sI3bIKE (€,0). [TocenoBarensHOCTH
0ecKOHEeuHO 00IbIINe U OECKOHEYHO MaJlbIe.

26. OKpeCTHOCTh TOUKHU HA YUCIOBOM NpsiMoid. OnpeesieHue npeesia YuciIoBOu
MIOCJIEI0BATEIbHOCTH Ha SI3bIKE OKPECTHOCTEM.

27. IloHsiTie METpUUECKOTO NMpocTpaHcTBa. OnpeaeneHue npeaena YucioBon
MIOCJIEIOBATEIbHOCTH Ha SI3bIKE METPUK.

28. Heobxoaumoe yciaoBHe CXOUMOCTH YHCIOBOW MOCIIE0BATEILHOCTH.

29. TeopeMa 0 BIIOKEHHBIX OTPE3Kax.

30. dynnaMeHTanbHbIE MOCIeI0BaTeIbHOCTH. HeobxonuMoe U J0CTaTOYHOE YCIIOBUE
CXOJIMMOCTH YMCIIOBOM NOCIIEOBATEIBHOCTH.

31. IlpenenpHas TOUKa MHOXKECTBA. 3AMKHYTbIE MHOXECTBA KAK MHO>KECTBA, COJEPKAILUE CBOU
MpeesIbHbIE TOUKU. DKBUBAJIECHTHOCTb PAa3JIMUYHBIX ONPENEICHUN 3aMKHYTHIX MHOKECTB.

32. KoMIakTHbI€ MHOXECTBA. DKBUBAJIEHTHOCTh UX OINPEAEIICHUM C TOMOILbIO TOKPBITUNA U €
MOMOUIbIO IIPEJENIBbHBIX TOUEK Ha R.

33. 3ambIKaHHE MHOECTBA. 3AMKHYTOCTb 3aMbIKaHHUsI MHOXECTBA.

34. I'paHUYHBIE TOUKH MHO>KECTBA. 3aMKHYTOCTb IPAHULIbI MHOXKECTBA.

35. CtpyKTypa OTKPBITHIX MHOKECTB Ha YUCIIOBOM MPSIMOMH.

36. Touka NpUKOCHOBEHUSI MHOXKECTBA. 30/1MpoBaHHbIE TOUKH MHOYKECTB.

37. TeopeMbl 0 CXOAMMOCTH MOHOTOHHBIX IIOCJIEI0BATEIILHOCTEM.

38. BepxHuit 1 HIDKHHI Mpeebl MOCIeI0BaTeIbHOCTH. YacTHYHBIE NTPEIEIbl Y CIOBOM
MOCJIE0BATEIHHOCTH.

39. Teopema 0 BbIACTIEHUU CXOASIIEHCS TOIOCIEI0BAaTEIbHOCTH Y OTPaHUYEHHON
MOCJIEI0BATEIHHOCTH.

40. [IpuHUHUIIBI BEIYUCIICHUS TIPEIETIOB.

41. PacupeHue YMca0BOM MPsIMOH, €€ KOMITAaKTU(DUKALIHSL.

42. HekoTopsle crieliMalIbHbIE TTPEAEIIbI.

43. Ilonsatue yucnoBoro psaga. Yactuunsle cymMMsl psiia. Cymma psijga. Beraucienne cyMMbl
psiia, COCTaBICHHOTO U3 WIEHOB YOBIBAOIIEH reOMeTpUUECKOil MPOrpecchy.

44. HeoOxoaumoe yclioBre CXOAUMOCTH psja. ['apMoHndeckuit ps.

45. Ilpunnun cpaBHeHus psAAoB. [Ipu3Haku cX0aUMOCTH YMCIOBBIX psaoB Janambepa, Komu.
46. [Ipu3Hak cxoauMocTu J{Mpuxie YuCIOBBIX PSAAOB.

47. IlpusHak cxoauMocTH AGes YUCIOBBIX PSIOB.

48. Ilpenen pynkuuu B Touke. Onpenenenus ['eitne u Komm, X SKBUBaJIEHTHOCTb.

49. HenpepbIBHOCTH GYHKINH B TOUKe. HernpepbIBHOCTH (DYHKIIMK HA MHOXKECTBE.

50. Teopema 0 HEPEPHIBHBIX (PYHKITUAX, 38/TAHHBIX HA KOMIIAKTE.

51. Teopema 06 OTKpBITOCTH MPOOOPa3a OTKPHITOTO MHOXKECTBA ITPH OTOOPAKEHUH
HEenpepbrIBHON (yHKIHEH.

52. Teopema 0 3aMKHYTOCTH 00pa3a 3aMKHYTOTO MHOKECTBA MPU OTOOpaKEHUHU HETIPEPHIBHOM
byHKIHEH.



53. Teopema 0 KOMIAKTHOCTH 00paza KOMIAKTHOTO MHOYKECTBA IIPH OTOOpaKEHUH
HENpepbIBHON (pyHKIUEH.

54. JlemMa O JIOKQJIbHOM IOBEIEHUH (DYHKIIMH B OKPECTHOCTH TOYKU HETIPEPHIBHOCTH.
55. JleMMa O IPOMEXYTOUHBIX 3HAYCHHUSX HETIPEPHIBHBIX (PYHKIIUH.

56. Teopema 06 0OpaTHOM (PYHKIIUH TSI MOHOTOHHON HETIPEPBIBHOM (PYHKITHH.

2 cemecTp

1. Kosbio HenpepbiBHBIX Ha MeTpuke ACK G yHKITHi.

2. Onpenenenne paBHOMEPHO HETIPEPHIBHBIX (DYHKIMK Ha MHOXKeCTBE. Teopema o paBHOMEPHOI
HEMPEPHIBHOCTH (DYHKIIMH, HETIPEPHIBHOM B KaXKAOH TOUKE OTPE3Ka.

3. IlonsTe konebanus GyHKINU HA MHOXKeCTBE. Teopema 0 paBHOMEPHOI HENPEPHIBHOCTH
¢byHKIMY, 3a1TaHHON HA OTpE3Ke.

4. TlonsTre MeTpudecKoro npocrpancrsa. Onpenenenue npocrpancrsa Cla, b] dyHkuuii,
HENPEPBIBHBIX HAa OTPE3KE.

5. Teopema o 3amKHyTOCTH ITpoctpancTea C|a, b].

6. Kpurtepuii KOMITAKTHOCTH MHOKECTBA HEMTPEPHIBHBIX (DYHKIINH, 3a/IaHHBIX Ha OoTpe3ke [a, b].
7. Touku pa3pbiBa BEIIECTBEHHO3HAYHBIX (PYHKIIMH BELIECTBEHHON IEPEMEHHOM.
Knaccugukarus touek paspeia. [lpumep GyHKIMHM, MHOKECTBO TOUEK Pa3phiBa KOTOPOH MMEET
MOIIHOCTh KOHTUHYYMa.

8. Kitaccuduxanms Touek pazppiBa GyHKIui. OLeHKa MOIIIHOCTH MHOXKECTBA TOYEK pa3phbIBa
MOHOTOHHOH (DYHKIIWH.

9. EBxuinyioBa ctpykTypa B mpoctpanctBe R™. CTpyKTypa HOPMUPOBAaHHOTO IPOCTpaHCTBa B R™.
CTpyKTypa METpUYEcKOoro npocTpanctsa B R™. CBsI3u MEKI1Yy HUMH.

10. Hopmuposauubie ipoctpancta. Hopmuposantoe npoctpanctso Cla, b].

11. e-okpecTHOCTD B pocTpancTBe R™. Tomonornueckoe mpoctpancTso R™.

12. IpenenbHast Touka MHOXecTBa U3 R™. 3aMkHyThIe MHOXKeCTBa B R™. CBsI3b MEXIY
OTKPBITHIMH ¥ 3aMKHYTBIMU MHOXECTBaMu B R™.

13. I'pannuHas Touka MHOkKecTBa. CBsA3HBIE MHOXECTBA. [ paHnIIa MHOXKECTBA.

14. TousiTre mpeena mocjaeJ0BaTeIbHOCTH TOUeK B mpocTpancTBe R™. KoopauHaTHbie
YHCIIOBBIE ITOCeA0BaTeIbHOCTH. Heo0xoaumoe 1 10cTaTouHOe YCI0BHE CXOIUMOCTH
TIOCJIEIOBATEILHOCTH TOYEK B R™.

15. ®ynnamenTanbpHbIe IOCIeAOBaTeNbHOCTH B R™. HeoOXxonmumoe 1 10cTaTouHOE YCIIOBHE
CXOJIMMOCTH TOCJIEIOBATEILHOCTH TOYEK U3 R™.

16. KomnakTHbie MHOKeCTBa B R™. HeoOxo1uMoe 1 JOCTaTOYHOE YCI0BHE KOMITAKTHOCTH
MHOXXeCTB u3 R™.

17. TeopeMa o BbIAEIEHUN KOHEUHOTO MOKPBITHS U3 OTKPBITOTO MOKPBITUS KyOa.

18. Onpenenenue npeaena oroopaxenus B Touke. OnpeeneHre HenpepbIBHOIO OTOOPaKEHHS B
touke. [ToBTOpHBIE Npenenbl. CBsI3b MEXKAY NpeenoM PYHKIUU B TOUKE U IIOBTOPHBIM
IIPEJIEIOM.

19. 3aMKHyTBIE TyTU ¥ 3aMKHYTBIE KPUBBIE B N-MEPHOM IPOCTPAHCTBE.

20. CneunanbHele Kjacchl 0ToOpaxkeHuil. OtoOpaxeHnue npoekruposanus. Ero cBoiicTaa.

21. CneunanbHele Kiacchl 0ToOpaxkenuil. JInneitHoe oroOpaxenune. OrpaHuYeHHOCTb U
HETPEPHIBHOCTH JTUHEHHOTO 0TOOpaskeHus u3 R™ B R™.

22. JlokanbHbIEe CBOMCTBA OTOOPAKEHUH.

23. Konebanue pynkunu Ha MHOXkecTBe. Konebanue ¢pyHkiuu B Touke. [Ipumeps! u
KOHTPIIPUMEPHI.



24. Konebanue GyHKIIUU B TOYKE U HEMPEPHIBHOCTh (DYHKIIMH B TOUKE. TeopeMa O CBSI3U MEKIY
HUMU.

25. Teopema 0 paBHOMEPHOU HEMIPEPHIBHOCTH OTOOPAKECHHUSI, HETPEPHIBHOT'O HA KOMITAKTE.

26. JInHelHO CBSA3HbIE MHOXECTBA, 00nacT. TeopeMa 0 MpoMeXyTOYHOM 3HAUEHUH IS
(GYHKIMI MHOTHX TIEPEMEHHBIX.

27. Teopema 0 JOCTHKEHUH BEpXHEH U HIKHEH rpaHu 3HaUYeHUH (PyHKIMEeH MHOTHX
NIEPEMEHHBIX, 33/1aHHON Ha KOMIIAKTe.

28. Knacc orobpaxkenuii, nuddepeHmpyemsix B Touke. Juddepeniman oroOpakeHus B TOUKE.
Hemuddepenmupyemocts GyHxium y2/3
TOYKE, OTIMYHON OT HYJIS.

29. Iuddepenuupyembie oToOpaxkeHus. Teopema o nuddepeHmpyeMocTd (YHKIIMA MHOTHX
MEPEMEHHBIX, IPEICTABISIOMUX AU} PepeHupyeMbie 0TOOpaKEHUSI.

30. Iuddepennupyempie HyHKIIMH MHOTHX MIEPEMEHHBIX. YacTHBIC MPOU3BOIHBIC (PYHKITUI
MHOTHUX IT€PEMEHHbIX.

31. Heo6xoaumoe ycioBue nuddepeHImpyeMoCcTd 0TOOpaKeHHS B TOUKE.

32. Tuddepennmpyembie BelleCTBEHHO3HaYHbIE (DYHKITMH BEIIECTBEHHOW MMEPEMEHHOM.
[TpousBoaHas ¢pyHKIMH B Touke. ['eoMeTpuueckuii CMbICT MPON3BOAHON (YHKIIMH B TOUKE.

33. Juddepennmpyembie BeliecTBEHHO3HaYHbIE (DYHKITMH BEIIECTBEHHOM MEPEMEHHOM.
['eomeTpuueckuii cmbica quddepenimana GyHKIIMN B TOUKE.

34. IlpousBoanas u auddepenunan GyHKINHA BEUECTBEHHON epeMeHHOM. CBsS3b MEXAy HUMH.
35. KacarenbHoe npocTpancTBO Ty R™ B TOuke X kK R™. KacarenbHblid BEKTOp K

B HyJe U e€ qudPepeHIMpyeMOCTh B IPOU3BOIBHOM

napaMeTpHUuecKoi KpUBOW B MHOrOMEpHOM IpocTpaHcTBe. KacarenbHblil BEKTOp K
napaMeTprUuecKoi MoBepXHOCTU. CBA3b C TEOMETPUUYECKUM OIPE/IETICHUEM KacaTeIbHOI0
BEKTOpA.

36. basucueie nuddepennnanst. Paznoxxenne no 6a3ucHbM quddepeHnmranam GyHKIUA MHOTHX
[IEPEMEHHBIX.

37. lletHoe mpaBuiio ¢ GepeHIIUPOBAHMS, €T0 TCOMETPUISCKUN CMBICI.

38. IlpaBuno quddepeHnmrpoBanrst KOMIO3UIIUU BEIIECTBEHHO3HAYHBIX (PYHKITUH
BEILECTBEHHOW ITEPEMEHHOM.

39. IIpou3BOAHBIE BBICHIETO MOPSI/IKA BEIIECTBEHHO3HAUYHBIX (DYHKIUH.

40. lokazatb, yTo AuQepeHnan BeleCTBEHHO3HAYHON QYyHKIIMY Ja€T HauIy4dilee
NpUOIMKEHNE TMHEHHBIMU (DYHKIUSMU.

41. IIpaBuno JleliOnuna nuddepeHmpoBanus MPON3BEICHHS BEIIECTBEHHO3HAYHBIX (DYHKITHIA.
42. DKcTpeMyM BelleCTBEHHO3HAYHOM (DYHKIMM BEIIeCTBEHHOMN MepeMEHHOM.

43. Teopema Poms.

44. IlepBas TeopeMa Jlarpanyka 0 KOHEYHbIX IPUPALICHUSIX.

45. Bropas Teopema JlarpaHxa o KOHEUHBIX IpHUpalleHusax (teopema Komm).

46. Tpetbs TeopeMa Jlarpanka 0 KOHEUHBIX MTPUPAILIEHHUSX JJIs1 OTOOpaKEeHUH.

47. IlpaBuina JlonuTais pacKpbITHS HEONIPENEIEHHOCTEMN.

48. Muorounen Telnopa. OcTaTouHbI YiIEH B IPEACTABICHNHN BEIIECTBEHHO3HAUHOW (DYHKIIUU
BEILECTBEHHOU IIEPEMEHHOM C IIOMOIIBI0 MHOrouieHa Teitopa.

49. OGriiee mpeacTaBiIeHrne OCTaTOUHOro WieHa L, (xo, x) (n+1) pa3 HempepbIBHO

g depeHIpyeMoil B OKPECTHOCTH X (PYHKITUH.

50. YactHoe npexacrasnenue Jlarpanxka octatogHoro wieHa (N+1) pa3 auddepenunpyemoii B
OKPECTHOCTH X (PyHKIUH.

51. IIpencraBneHne ocTaTOYHOTO WwieHa N pa3 quddepeHnupyemMoit B Touke QpyHKIen B popme
ITeaHo.



52. Pap Teitnopa. TeopeMbl €IUHCTBEHHOCTH JIJIs1 aHAIUTUYECKON B BEIIECTBEHHOM CMBICTIE
byHKINN.

53. IIpaBuna uccnenoBanus rpa@ukoB GyHKINH.

54. BeimykJible Ha uHTEpBasie GyHKIUHA. MOHOTOHHOCTB IIPOU3BOIHOM BBITYKIION
muddepernmpyemoit pyHkimu. HeodxoamMoe U JOCTaTOYHOE YCIOBUE BBITYKIOCTH
muddepeHpyeMont QyHKIHH.

55. Heo6xoauMoe 1 10CTaTOYHOE YCIOBHUE BBITYKIOCTH JIBAXKIBI AHU(GepeHpyeMon Ha
WHTEpBaJie PYHKIIHH.

56. HepaBenctBo Mencena.

57. Cpennee apupmMeTndeckoe u cpeaHee reomerpuieckoe. CBSI3b MEXKTy HUMHU.

58. Hepasenctso FOnra.

59. HepasenctBo ['énpaepa.

60. HepaBeHcTBO MUHKOBCKOTO.

61. Teopema o nuddepenupyemoctu GyHKIHH, 00paTHOH K quddepeHnmupyemMon GpyHKIUN.
62. Teopema Jlarpanxa 0 KOHEUHBIX MPUPAIICHUAX I (YHKIIMA MHOTHX ITEPEMEHHBIX.

63. Tounsie nuddepeHmanpabie GopMbl epBoro nopsaaka. Mccnenoanue nuddepeHmanbHon
dopmbr w' = ydx + dy.

64. TeopeMa 0 cOBIIaICHUN CMEIIAHHBIX [TPOU3BOIHBIX BTOPOTO MOPSIIKA.

65. Teopema o muddhepeHIIPYEMOCTH PYHKIIMH B TOUKE, 00JI1a1afo1eii B Hell HePEPHIBHBIMH
YaCTHBIMU MPOU3BOAHBIMHU.

66. Tounsle mudhepeHranbl BeMeCTBEHHO3HAYHON (DYHKIMH BEIIECTBEHHON TEPEeMEHHOM.
[TepBooOpa3Has u uHTErpai QyHKIUH.

67. IIpobnema oThICKaHHS IEPBOOOPA3HOI HENPEPHIBHOW Ha MHTEpBAIE (DYHKIIHH.
OnpenenéHHbI HHTETPAT QYHKIIMH BEIIECTBEHHOW NTEPEMEHHOM.

68. Knacc unterpupyemsix o Pumany gynkmuit. [Ipocretimme cBoiicTBa onpenenéHHOro
MHTETpasa.

69. AIIMTUBHOCTH ONPEACIEHHOTO UHTETpaJIa.

70. UaTerpan ¢ nepeMeHHBIM BEPXHUM IIPEIEIOM sl HenpepbiBHOW (yHKImH. Ero

T pepeHIMPyEeMOCTh 110 BEpXHEMY MIpeey.

71. ®opmyna HeroTona-JleitOHuma.

72. IlpuHUUIBI MHTErpUPOBaHUS GYHKIMNA. IHTerpupoBaHUe MO YacTsIM.

73. TeopeMa 0 pa3yioKEHUH PallMOHATIBLHOM IpOOH Ha pallMOHaJIbHbIE IPOOH.

74. nTerpupoBaHue palMoHaIbHBIX JpoOei.

75. CriocoObl MHTErpuUpoOBaHUs GYHKIUN CBEIEHUEM UX K PAllMOHAIBHBIM IPOOSIM.

76. Meron nnterpupoBanust OCTporpaackoro.

77. Ilonatue 06 MIUNTUYECKUX U TUIEPIUIMITUYECKUX UHTErpaax.

78. AuddepenunanbHas popma JUIMHBL 1yrd KpuBoi. CrpsmisieMble KpuBble. BemecTtBeHHOe
NapaMeTPUUECKOE MPECTABIECHNE KPUBOMU.

79. Iuddepennmansuas Gopma 3JIeMEHTa IJIOIIAINA TapaMeTPUIECKON TOBEPXHOCTH.

3 cemecTp

1. Ilpenen ¢pyHKIIMU MHOTHX NEPEMEHHBIX.

2. Paznuunble TUTIBI IPEAETIOB (DYHKIIMH MHOTHX IIEPEMEHHBIX (TIpe/IelT TI0 MHOYKECTBY, TIpeaes
10 HAMPABJICHUIO, 0ECKOHEUHBIE TIPEJICIIbI, TOBTOPHBIC MTPEICIIBI).

3. HempepbIBHOCTH (DYHKITMIT MHOTHX TIepeMEeHHBIX. CBOWCTBA (PYHKIMI MHOTHX TIEPEMEHHBIX
HENPEPHIBHBIX B TOUKE.



4. CpoiicTBa (yHKIMH MHOTHX IEPEMEHHBIX HENIPEPBIBHBIX HA MHOXKECTBAX (TEOPEMBI
Beiiepmrpacca, Komm, Kanropa).

5. luddepenupyeMocts HyHKIHMI MHOTHX TTIEPEMEHHBIX.

6. Kpurepuit nuddepenuupyemoctu GyHKIMNA MHOTHX IEPEMEHHBIX.

7. Heobxomumoe ycnoBue muddepeHnupyeMocT GyHKINE MHOTHX TIEPEMEHHBIX.

8. locraTounsle ycnoBus quddepeHIpyeMocTy GyHKINNH MHOTHX ITEPEMEHHBIX.

9. luddpepeHnpoBanme CIOKHBIX PYHKIIHIA MHOTUX IEPEMEHHBIX.

10. ®opmyna KOHEUHBIX TPUPALCHUN 1151 PYHKIIUU MHOTUX NepeMeHHbIX. [Ipon3BoaHast mo
HaIpaBJICHUIO. ['paueHT.

11. Muddepennunan GpyHKIMM MHOTHX IEPEMEHHBIX.

12. Ilpon3BOIHBIE BBICIIUX MOPSIKOB (PYHKIIUI MHOTUX MEPEMEHHBIX.

13. ludpdepenimansl BRICIIMX MOPSAKOB (DYHKIIMI MHOTHX IIEPEMEHHBIX.

14. Hesubie dyakuun. Teopema o cymecTBOBaHUHU U TU(PHEpEHITUPYEMOCTH HESIBHBIX
GYHKIIHA.

15. ®opmyna Teiinopa 1 GyHKIMN MHOTHX IEPEMEHHBIX C OCTATOYHBIM WIEHOM B hopme
Jlarpanxa.

16. ®opmyna Teitnopa At GyHKIUN MHOTHUX [IEPEMEHHBIX C OCTATOYHBIM WIEHOM B hopme
Ileano.

17. HeobxonuMeble yclioBUs SKCTpeMyMa (PYHKIIMM MHOTHX TIEPEMEHHBIX.

18. locraTouHble yCI0OBUS 3KCTpeMyMa (DYHKIIUM MHOTUX EPEMEHHBIX.

19. YcnoBHblii 3kcTpeMyM (DYHKIIMM MHOTHX epeMeHHBIX. [IpsMoii MeTo1 OThICKaHUS TOUEK
YCIIOBHOTO 3KCTPEMYyMa.

20. Meronx muoxxureneit Jlarpamxka. Teopema Jlarpamka. Heo0xoaumbie yCIOBHS YCIIOBHOTO
sKcTpeMyMa. JlocTaTouHbIe YCIOBHS YCIOBHOTO SKCTPEMYyMaA.

21. OnpeneneHne KpaTHOTO UHTETpaia. Kpurepuii ”HTErpupyeMOCTH.

22. Knmacchl HHTETpUpPYEMBIX (QYHKIIUH MHOTHX MEPEMEHHBIX.

23. CBOHCTBa KpaTHBIX HHTETPAJIOB.

24. CeneHne ABOWHOTO MHTETPaIa MO MPSIMOYTOJIBHUKY K IIOBTOPHOMY UHTETPATy.

25. CBeneHne ABOWHOTO MHTETpaia K MOBTOPHOMY MHTETPAITy B ClIydae 00JIACTH MPOU3BOJILHOTO
BUJIA.

26. CBenieHHE TPOIHOTO HHTETpalia K TOBTOPHOMY.

27. 3aMeHa MepeMEHHBIX B KPAaTHBIX HHTETpajax.

28. Vcnonb30BaHue MOISPHBIX KOOPAUHAT MPH BHIYMCIEHUH JIBOMHBIX HHTEIPAJIOB.

29. Vcnonp30BaHue MUIMHIPUYECKUX KOOPIUHAT IPU BBIYUCICHUH TPOMHBIX HHTETPAJIOB.
30. Ucnonb3oBanue cepuueckux KOOPAMHAT NP BHIYUCIEHUU TPOUHBIX HHTETPAJIOB.

31. HecoOGcTBeHHBIE KpaTHbIE HHTETPAJIBI.

4 cemecTp

1. KpuBonuHeitHble HHTETpaJIbl IEPBOTO POJIa.

2. KpuBonmHeitHbIE HHTETPAJIBI BTOPOTO POJIA.

3. ®opmyna ['puHa.

4. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpajia BTOPOTo pojia OT MyTH
MHTETPUPOBaHUs (TTOCKUH cirydait).

5. IloBepxHocTH B pocTpaHcTBe R3.

6. [Tomia e MOBEPXHOCTH.

7. IToBepXHOCTHBIE HHTETPAJIBI IEPBOTO POJA.

8. IloBepXHOCTHBIE HHTETPAITBI BTOPOTO POJIA.

9. ®opmyna Octporpanckoro — ["aycca.



10. ConeronmanbHbIE ITOJIS.

11. ®opmyna Croxca.

12. TloTeHnManbHBIC TOJISE B IPOCTpaHcTBe R3.

13. Onpenenenue U HEMPEPHIBHOCTH COOCTBEHHBIX MHTETPAJIOB, 3aBUCIINX OT MapaMeTpa.
14. MuddepenurpoBanme 1 HHTErPUPOBAHUE COOCTBEHHBIX HHTEIPAJIOB, 3aBUCAIINX OT
napamerpa.

15. PaBHOMeEpHasi CXOIUMOCTh HECOOCTBEHHBIX MHTETPAIOB, 3aBUCSIIUX OT apaMeTpa.
16. Kpurepuii paBHOMEPHON CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCAIINX OT
napamerpa.

17. Ilpu3Haku paBHOMEPHON CXOJIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCALINX OT
napamerpa.

18. HempepbIBHOCTH HECOOCTBEHHBIX HHTETPAIOB, 3aBUCSIINX OT TapaMeTpa.

19. UnTerpupoBanre HeCOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIINX OT apaMeTpa.

20. IuddepennupoBanue HECOOCTBEHHBIX MHTETPAJTIOB, 3aBUCSIIUX OT IMapaMeTpa.

21. 'amma — dyHKIMS DHnepa.

22. OpToroHanbHble CUCTEMBI (QYHKIIUH.

23. Psap @ypre. Koapdunuentsr Oypre.

24. Jlemma Pumana.

25. Slnpo lupuxiie U ero CBOMCTBA.

26. ®opmyna lupuxie.

27. ITpuHIMI JTOKAJIA3AIUH.

28. Ycnosue ['énpaepa.

29. CxomumocTs psna Dypbe B TOUKE.

30. Unrterpan @ypoe. [Ipeodpazoanne Dypre.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IIPEIOCTABIISIETCS JIOTIOTHUTEIBHOE BpeMsI JUTsl TOJITOTOBKH OTBETA HA DK3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH,

— TIpY HEOOXOUMOCTH JIJIsl O0YJAIOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAITOB.

ITponienypa orieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS WHBAIMJOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 3J0pOBbS U BOCIPHUATHUS
uH(popMauu:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOW (hopMe yBeIMUEHHBIM HIpUdTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepedeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaromuxcs.



5. IlepeyeHb OCHOBHOH M JOMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JAJI5l OCBOEHMS THCIHUTITUHBI.

5.1 OcHoBHas JiMTEpaTypa:

1. Tep-Kpuxopos, A.M. Kypc MmaTemaTH4eCcKOTO aHainn3a [ DJIEKTPOHHBIN pecypc] :
yuebnoe nocodue / A.M. Tep-Kpuxopos, M.W. lllaGynun. — DnekTpoH. aH. — MockBa :
WznatenbctBo "Jlaboparopus 3Hanwmii", 2015. — 675 ¢. — Pexum nocryna:
https://e.lanbook.com/book/84098

2. Kynpssues JI. /1., Kyracos A./l., Uexmos B.U., [llabyaun M.1. COopHUK 337124 11O
MareMmarnueckomy aHanu3zy. Tom 1. Ilpenen. HenpepwiBHOCTB. {uddepennupyemocts. M.:
®dusmatiut, 2010. — 496 c. (http://e.lanbook.com/books/element.php).

3. Kyapssues JI./1., Kyraco A.Jl., Yexmos B.U., llabynun M.U. COopHuk 3amay 1o
MareMaTHueckoMmy aHanmmu3y. Tom 2. Uarerpansl. Psagsl. M.: ®@usmatiut, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

JInst OCBOCHMST TUCIUILIMHBI MHBAJIUJIAMH U JIMIITAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
37I0POBbSI UMEIOTCSI W3/IaHUSI B DJICKTPOHHOM BHUJE B AJICKTPOHHO-OMOIMOTECYHOW CHCTEMaxX
«JIaHbY.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:
JlononHuTenbHAS JIUTEPATYPA — HE IIPELYCMOTPEHA

5.3. Illepuoauyeckue u3IaHusl:
[lepuonuyeckue U3gaHUs — HE MPEITYCMOTPEHBI

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«HTEepHET», HEOOXOTUMBIX /IJI5l OCBOECHUS TUCIUTIIHHBI.

1.OnextpoHHas  OuOmmuoTexka  «YHHBEpCUTETCKas  OuOnIMOTEeKa  OHNAWH» -
http://biblioclub.ru

2. DnekTpoHHO-O0MbOIMoTeYHas cucteMa «Jlaub» - http://e.lanbook.com/books

7. MeToauyeckne yKazaHus sl 00y4aOUIUXCS M0 OCBOEHHU IO TUCHMIIMHBI.
MeToanyeckue peKOMEeHAAIMN K cAaYe 3a4eTa

CryneHTsl 00s3aHbl CIaTh 3a4€T B COOTBETCTBUU C PACHUCAHUEM U YYEOHBIM ILJIAHOM.
3auet saBngercs GOpMOil KOHTPOJIS YCBOSHMSI CTYIE€HTOM y4yeOHOW MporpaMMmsbl IO AUCLHUILINHE
WIM €€ YaCTH, BBIIOJIHEHUS TPAKTUUYECKUX, KOHTPOJIBHBIX, pedepaTUBHBIX padoT.

Pesynbrar cmaum 3adera 1o MpoCIyIIAHHOMY KypCy AOJDKHBI OLICHMBATBhCS KaK HMTOT
JEATEIIBHOCTH CTYEHTa B CEMECTPE, & MMEHHO - II0 IOCELAEMOCTH JIEKLUH, pe3ylbTaTaM
paboThl Ha MPAKTUYECKUX 3aHATHSX, BBIIOJHEHUS CaMOCTOATENBbHOW paboThl. CTYAEHTHI, y
KOTOPBIX KOJMYECTBO IPOIYCKOB IPEBBIIIAET YCTAHOBJIEHHYIO HOPMY, HE BBINOJIHMBIINE BCE
BUABl paboT W HEYNOBJIETBOPUTENHHO pabOTaBIIME B TEUYEHHE CEMECTpa, MPOXOAAT
co0eceloBaHNE C TpEnoJiaBaTesieM, KOTOPbIN ONpalivBaeT CTyACHTa Ha NMPEAMET BBISIBICHUS
3HAHHS OCHOBHBIX MOJIOKEHUN JUCIUITIIUHBI

MeToauueckue PEKOMEHIAUHU K CIa4Y€ IK3aMECHA
CTyIlCHTLI 00s13aHBI CAaTb 5K3aMCH B COOTBCTCTBUH C PACIIMCAHUCM U y‘{e6HLIM IIJIAHOM.

DK3aMeH N0 JUCHUIUIMHE MpecieayeT Ielib OLEHUTh pabdoTy CTyAEHTa 3a Kypc,
MOJIyYCHUE TEOPETUUYECKUX 3HAHUH, WX TMPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIUICHHUS,


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

NpUOOpETEeHNE HABBIKOB CAMOCTOSITENILHOM pabOThl, YMEHUE NPHUMEHATH MOJTYYEHHbIE 3HAHUS
JUTSL PEIICHUS TPAKTHYECKUX 3a7ad.

dopma mpoBeACHHS HK3aMeHa: YCTHO WJIM MHCbMEHHO YCTaHABJIMBACTCSA PEIICHUEM
kadenpsl.

DK3aMeHaTOpy MPeAOoCTaBIseTCs MPaBo 3a7aBaTh CTY/IEHTaM JOMOIHUTEIbHbIE BOIIPOCHI
10 Bcel yueOHOU mporpaMMe AUCIUILITHHBL.

PesynprarT cpauum  SK3aMEHa 3aHOCUTBCS IIPENOAABATEIEM B 3K3aMEHALUOHHYIO
BEJIOMOCTb U 3aUE€THYIO KHUXKKY.

B ocBoeHMM MUCHMIUIMHBI MHBAIUIAMU U JIIAMH C OIPAHHYCHHBIMH BO3MOXKHOCTSIMH
30POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHas pabora (KOHCYJbTAIlMH) —
JIOTIOJTHUTEIILHOE pa3bsCHEHHE yueOHOro Marepuara.

I/IH[[I/IBI/I[[yaJIBHLIC KOHCYJIbTalUKM 110 HNOpPCIAMETY SABJIAIOTCA BaKHBIM q)aKTOpOM,
CIIOCOOCTBYIOIIUM HH/IMBUIyalIn3alliid 0O0YYCHHSI U YCTAHOBJICHHIO BOCIIUTATEIILHOTO KOHTAKTa
MCXKAY NOperoAaBaTcjicM U O6y‘-IaIOHII/IMC$I HHBAJIMAOM WJIMA JIMOOM C OI'pPpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbSL.

8. Ilepeuenr MHPOPMALHOHHBIX TEXHOJIOTHI{, HCMOJIb3YyEeMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCHUILINHE.

8.1 IlepeuyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.

— Cbop, XxpaHeHue, CUCTEeMaTH3AIMs U BbIJada Y9eOHON ¥ Hay4yHOH HH(pOpMaIny;

— O6paboTka TeKCTOBOMU, TpadudecKoi U IMIUPUIECKON HH(OPMALINH;

— IloaroroBka, KOHCTPYHPOBAHUE U MPE3CHTALUS UTOTOB MCCIIEIOBATEIbCKON U aHAJH-
TUYECKOH IeATEIbHOCTH,

— Mcnonp30BaHue 3IIEKTPOHHBIX MTPE3CHTAIMNA TP MIPOBEICHUH MPAKTHYECKUX 3aHSI-THH;

— Pabora ¢ nH(pOpMaIIMOHHBIMH CITPABOYHBIMH CUCTEMaMH;

— HWcnonb30Banue >JIEKTPOHHON MOYTHI MpenojaBareneid 1 00ydJarommxcst sl pacchul-
KU, TICPETIUCKU U 00CY)KICHHSI BOZHUKIIUX YICOHBIX MTPOOIIEM.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHHUs.
— OducHsiii naker npunoxenuit Microsoft Office.

8.3 Ilepeyenn MHGPOPMALMUOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oudanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/
2. DnekTpoHHas 6ubnmoreunas cucrema «Jlanby ((http://e.lanbook.com)

9. MarepuajibHo-TeXHMYeCcKasi 0a3a, HeoOXoAMMAasi /I OCYIIECTBJIEHUS
00pa30BaTeIbLHOTO MPoLECca MO THCIHHUIIJIHHE.

No Bun MarepuaibHO-TeXHUYECKOe 00ecreueHue JTUCIIUTUIHHBI
~ | pabort (MoOIyInsi) U OCHAIIEHHOCTh

1. Jlexuuonusie | JIeKUMOHHAS  ayaUTOpHUs,  CIEIUAIBHO  000pYJAOBaHHAS

3aHITHS MYJbTUMEANAHBIMA ~ JIEMOHCTPAIIMOHHBIMA ~ KOMIUICKCAMH,
yueOHOM MeOeINbIo

2. Jlabopatopusbie | [Tomemenue A mpoBeaeHUS J1a0OPATOPHBIX 3aHATHI
3aHATUS OCHAIIeHHOE y4eOHOU MeOelnbio, JOCKOH MapKepOM I MEJIOM

3. | I'pynnoBsie [Tomerienue Juis MPOBEEHUS TPYIIOBBIX (MHIMBHYaTbHbIX )
(uHAMBUAYadb | KOHCYIbTAllUM, ydeOHOW MeOenbio, JOCKOW MapKepoM WU
HEIE) MEJIOM
KOHCYJIbTAITH



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

Texymuii

ITomemenue Uit TPOBENEHMS TEKYIIEHM U IPOMEKYTOUYHOMU

KOHTPOJIb, aTTECTaIlM1, OCHAIIICHHOE y4eOHOM MeOeIbIo.

MIPOMEXYTOUHA

S aTTEeCTaIHs

Camocrositens | Kabuner st camMocTOSTENbHOW — pabOTHI, OCHAIEHHBIN
Has paborta KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO HOIKIIIOYEHUS K

cetu «VHTEepHET», NPOrpaMMON 3KPaHHOIO YBEIWYEHUA U
00€CIEeYeHHbIH AOCTYIIOM B 3JIEKTPOHHYIO HMH(pOpPMaIMOHHO-
00pa30BaTEIbHYIO CPEy YHUBEPCUTETA




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

Penensupyemas paGouas IporpaMMa JMCLMIUIMHEI  COCTaBJI€eHA B
COOTBeTCTBHM ¢ TpeGoBanusmu ®I'OC BO mo cnemmamsHoctH 01.05.01

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

SHaHUSIM, YMEHHSAIM H HaBBIKaM, IIOJIyY€HHBIM B XOJ€ H3Y4YEHMUsS AUCLMUIIINHBIL.
Pacnpe,uenemle BpEMEHH, OTBOAMMOIO Ha M3y4Y€HHE pa3IMYHBIX pa3fielIoB Kypca,

BKJIIO4as CaMOCTOSTENEHYIO paboTy, COOTBETCTBYET X TPYIOEMKOCTH.
B nporpamme npusenens! onenounsie cpenctsa s TEKYIIEero KOHTPOJst

ycnesaemocru, NMPOMEXYTOYHOM aTTEeCTAallMM IO UTOraM OCBOEHUS AUCHUTIIIINHEBEI 1

y4ebHO-MeToaMYeCKOe obeceyenue.
VYka3aH nepedeHs TeM U Pa3/ieNnioB, KOTOPhIE AOJKHBI M3YYUTH CIYIIATENH, &

TaloKe OCHOBHEIC TPEGOBaHHUs K YPOBHIO MIOATOTOBKM CIyIIaTenei o6BeMy 3HaHMIM
H yMEHHH, KOTOPBIM OHH JOJKHEI 06/1afaTh N0 KaKIOM U3 IePEUHCIIEHHBIX TEM.

Conepxaumiics nepeyeHs TeM N1aGOPaTOPHBIX 3aHATHM NOCTATOUEH U1t
OPMHPOBaHHS ypOBHS [IOATOTOBKH, omnpezeneHHoro TpeboBanusamu ®IOC.

YkazaHa  MaTepHalBHO-TeXHHYECKas 6a3a, Heobxonumas
OCYIUECTBIICHHs 00pa30BaTeNLHOrO Tmpomecca MO AUCHMILIMHE ¢ NepeyHeM
000pyIOBaHMS M TEXHHYECKUX CpencTB o0yyeHus, o6ecrneunBarOmuX MpOBENIEHHE
BCEX BUJIOB y4e6GHOM paboTEL.

Pa6oyas nporpamma muctmnmmus: CIIOCOGCTBYET Pa3sBUTHIO U yriryonenuro
MEIPEAMETHBIX CBA3eH MEXIY H3Y4eHHeM NaHHOTIO Kypca ¥ IpOXOXAeHUEeM
APYTHX MHCLMILIHH €CTECTBEHHOHAYYHOTO KA.

Wzyyenne pucrmmmung dbopmupyer Bech HEeoOXoMMBIH nepeyens
KOMIeTeHLHH, ipexycMoTpenHsx ®I'OC BO., IIpencrasnennas IporpamMmma
COACpkaTeNbHa, OTBeYaeT TpeGoBanusmM GIOC BO no nocrpoenuio

A

3acsanko O.B. AOLEHT, KaHJ. e
. A - IC. HAayK, NOLIeHT Ka €IpPBI UH
00pasoBaTenpHEy TexHomnoruit PIEOY BO Kyﬁrg) - D y pHeSPRRRS



Penenzus
Ha pabouyio nporpammy AHCITHILIHHEL
«MaremaTuyecknii aHATH3»
1o cnenuanerocTu 01.05.01 OyHamenTaipHas MaTEMaTHKa X MeXaHHKa,
OYHOH (opMbI 0GyUeHHS.
CocraBurens paboueii mporpaMMBl:
npodeccop kad. Teopuu Gpynkuuii ®IEOY BO «Ky6I'Y» 1lep6axoB E.A.

Pa6ouas 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/ICTABNIEHHBIX B TIpOrpaMMe HeOGXOAMMBIX 3HAHHMH M KOMICTCHLIH.
Pacnpenenenne BPEMEHH, OTBOAMMOTO Ha M3yueHHE Pa3U4HBIX pasiciioB Kypca,
BKJIIOYas CaMOCTOATENBHYIO paGoTy, COOTBETCTBYET HX TPYAOEMKOCTH.

IpuBeneHHEle B MporpaMme MpUMephl KOHTPOJBHBIX 3a/laHKMH, BOTIPOCHL K
KOJLIOKBHYMY, 3K3aMeHALHOHHBIE BOMPOCH M 3afaHHA Ui CaMOCTOSTENbHOM
paboTsl MOryT oKasaTh OLIYTHMYIO IIOMOIIb CTY[CHTaM IpH TNOArOTOBKE K
TEKYIIEMy H HTOTOBOMY KOHTPOJIO 3HaHMWii, B IDUMEHEHUH MeTOOB Auddepen-
LHANBHOTO M HHTErPAILHOTO HCYHCITEHH)S TS peLeHHUs TpodeCcCHOHANBHBIX 3a/ad.

Conep:xauiuiics nepedeHs M KOMMYECTBO PAKTUYECKHX 3aHATHH JOCTaTOYCH
It GOpMHpOBaHHUs YPOBHA TIOATOTOBKH, onpeaeneHHoro tpeGoanuamu GI'OC.

IlepeveHs TeM U pa3feNoB, KOTOPBIE JOMKHBI U3YYHTh CIyIIATENH, @ TAKXKe
OCHOBHBIE TpeOOBaHHs K YPOBHIO NOATOTOBKH ciylnarenell o0beMy 3HaHHUH H
YMEHHH, KOTOPBIM OHM JOMXKHBI 00/1aaTh MO KaKAOH U3 IEPEYHCIEHHBIX TEM.

Pabouast mporpamMma JMCLMIUIMHEI TI03BONISIET YCBOMTH CBA3H MEXIY pas-
JMYHBIMH pa3fiellaMH H TEOpEMaMH MaTeMaTHYeCKOTO aHali3a, a TakkKe CIIO-
COOCTBYET Pa3BUTHIO H YIIyGIEHHIO MEXTIPEIMETHBIX CBS3e MEXIy H3ydeHHeM

JIaHHOT'O Kypca M IIPOX0X/IEHHeM JPYTUX IUCIHMILIHH €CTECTBEHHOHAYYHOIO LIHKJIA.

Pa6ouas nporpaMMa JUCLMIINUHEL «MaTeMaTHUeCKHH aHaju3y 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.,

kaHz. Qpu3. —MaT. Hayk,
aupexrop OO0 «IIpocsemenne—IOry,




