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1. INTAHUPYEMBIE PE3YJIBTATBI ObYUYEHUSA

1.1. lean 1 3a7a4M JUCHUTIIHHBI
Lleab ocBOEHUsI AMCHUTIIMHBI :

OBJIaI[eHI/Ie OCHOBHBIMH IIOHATUAMHU, MCTOAAMU KypCa MATCMATHYCCKOI'O aHAJIM34a, IIPUHIUIIAMHA
IMOCTPOCHUA OTOI0 KypcCa, BBIACHCHHUE €ro MECTa M pPOJIHM B CHCTEMC MATCMAaTH4YCCKUX HaykK,
IMPUIIOKCHUAX B APYTI'UX HAYKAX, B IIKOJIbHOM KYPCC MaTCMAaTUKHU.

33[[3‘11/[ JUCHMIIJIMHBI.

1. ChopmupoBarh mnpeacTaBICHUS 00 OCHOBHBIX IOHATHUSAX MAaTEMaTHYECKOIO0 aHajiu3a MU HUX
CBOMCTBAX;

2. BBIpa60TaTB YMCEHHUA W HABBIKKM BBIYUCICHHA IIPEACIOB, HAXOXKIACHUA IIPOM3BOAHBIX H
HHTCIrpajioB, J0Ka3aTCJIbCTBA CBOWCTB H TCOPCM, OTHOCAIIHUXCA K OCHOBHBIM IIOHATHUAM
MAaTEMATHYCCKOI'O aHaJInu3a,

3. Hay‘-II/ITI) MNPpUMCHATH MCETOAbl MATCMATHYCCKOI'O aHajin3a I PCIICHHA 3adad, HAXO0XIACHUA
ITCOMCTPHUUCCKUX U CI)I/I?»I/I‘{CCKI/IX BCIINYHH,

4. Tlo3HaKOMHUTH C COBPCMCHHBIMH HAIIPABJICHUAMHA Pa3BUTHA MATCMATHYCCKOI'O aHAJIM3a U €TI0
IIPUITOKCHUAMM

5. JlaTh HayuHOE 000CHOBaHHUE IIKOJIBHOTO Kypca «Asredpa 1 Hayajla aHaJIu3ay;

6. Crmoco0cTBOBATH Pa3BUTHIO TBOPUYCCKOI'O IIOTCHOMAJIa 06yqa101uer0051 B IMPpOHCCCC OCBOCHHUA
JaHHOI'o Kypca, AKTUBHU3allUuU CaMOCTOSTCILHOMI JACATCIIBHOCTU, BKIIOYCHUIO B
HCCICA0BATCIIbCKYIO pa60Ty;

7. ChopMupoBaTh TOTOBHOCTh OOYYAIOIIETOCS K peaau3alliy IOJYICHHBIX 3HAHUN W YMEHUH B
MPAKTUYECKOMN JICATEIILHOCTH.

1.2. IInanupyemble pe3y/abTaTbl 00y4eHHS

B pe3yjibTaTe OCBOCHUA JaHHOM JIHCUMILIMHEI y 06yqa}oumxc51 (1)0pMI/Ipy}OTCH CJICAYIOIINC
KOMIICTCHIIUU

[1IK-1. CnocoOeH ocBauBaTh U UCHOJIb30BATH TEOPETUUECKUE 3HAHUS U MPAKTUUYECKUE YMEHHS U
HAaBbIKU B IPEIMETHON 001acTH MPH pelIeHnr ITpodecCHOHaIbHBIX 3aa4.

[1K-3. CnocobGeH ¢opMupoBaTh pa3BUBAIOLIYI0 O00Pa30BaTENbHYIO Cpeay A JIOCTHKEHHUS
JUYHOCTHBIX, MPEAMETHBIX U METANpPEIMETHBIX PE3yJbTaTOB 0OyUEHHUs CPEeICTBaMU MPENnoaBacMbIX
y4EOHBIX IPEAMETOB.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMN
INPOI'PAMMBI

JluciunamHa BXOAUT B 00s3aTeNbHYIO 4acTh broka 1 «Jlucuummmasl (MOIYIHN)», U SBISICTCS
00s13aTeNTbHOM TSI U3YUYCHHUSL.

[IporpamMma aucuumaunbsl «MaTeMaTHUYECKHIl aHaau3» MOCTPOEHAa TakuM oO0pa3oMm, 4YTO eé
OCHOBHBIE€ TIOHATHS M METOJBI B MPAKTUYECKOM IUIaHE JIOTIOJIHSIOT MPOTPAMMBI KYpPCOB «ATTedpay,
«Teopus unceny, «I'eomeTpus», «JIeMEeHTapHAsT MaTEMaTUKa.

JlanHasi AMCUMIIIMHA SIBJISIETCS OCHOBOM Jnsi u3ydeHus: aucuuimiuH «/luddepennmansabie
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ypaBHeHUs», «30paHHbBIe BOMPOCH! BHICIIEH MaTeMaTHKn», «Teopust QyHKIMI AeHCTBUTEIHHOTO H
KOMIIIEKCHOTO ITIEPEMEHHOTO».

3. OFBbEM U COAEP KAHUE JUCHUIIJIMHBI

3.1. O0beM aTUCHUNINHBI

Kou-Bo yacoB
Ioxazarenb 00beMa JTUCHUILIUHBI Ounas OuHo-3204Has
(¢popma (¢popma
00y4eHust 00y4eHust
O0BEM QUCHUILIMHEI B 3a4ETHBIX 14 14
eIMHMIIAX
O0BeM QUCIHAIIINHEL B Yacax 504 504
KoHTtakTHas paboTa: 259,1 161,9
Jlexnuu 108 66
[IpakTHueckue 3aHATUS 144 88
KoHTakTHBIE Yachl HA TPOMEKYTOUHYIO 7,1 1,7
ATTECTAIHIO:
3auger 0,2 0,2
[Ipenpk3amMeHaIMOHHAS KOHCYThTAIIHS 6 6
OK3aMeH 0,9 0,9
KontponbHas pabota - 0,8
CamocTtosrenbHas paboTa 208 290
Kontpop 36,9 52,1

dopma IpoMEKYTOUHOM arTecTaluu: k3amMeH B 1, 3 u 4 cemecTpax M 3a4eT BO 2 CEMECTpe Ha
OYHOH, 0YHO-3204HOM hopMax oOyueHHs.

3.2. ConepxaHue TMCHMILIUHBI

Ounas hopma oOydeHust

Koxa-Bo
4acoB
HanmenoBanue pa3aesioB (TeM) @
JucunnianHbl 2
:
= = Z
= = =
= =
i s =
) &=
= | E S
Cemectp 1
Tema 1. IIpenBapureibHbIC CBEJCHUS 0 MATEMATHYECCKOM aHAJIH3E. 4 4
JeiicTBUTEIbHBIE YMCJIA.
[Ipenmer maTemaTnueckoro aHanusa. Kparkue ucTopuuecknue CBEACHHUS.
CrtpykTypa Kypca MareMaTudeckoro aHanusa. [{oHATHs MHOXKecTBa U
ortoOpakeHus. ParonansHble 1 UppaloHaibHble yncna. CBOMCTBO
YHOPSA0OYEHHOCTH. JlefiCTBUTENIbHBIE YHCia KaKk OECKOHEUHBIE IeCATUUYHbBIE
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npobu. PanimoHanpHble Ynciia Kak MepUoIMnYecKue IeCATHUHbIE APOOH.
[TonsTHE 006 aKCHOMATUYECKOM TOCTPOCHUN MHOKECTBA ICHCTBUTEIIBHBIX
yucen. M3o0paxeHue AeCTBUTEIBHBIX YKCe Ha IpsMoit. [Ipumepbl
YHCIIOBBIX MHOXKECTB. AOCOIIIOTHAs BenunHa yrcia. OrpaHudeHHbIC U
HEOTrpaHUYEHHBIEC YHCIOBbIE MHOKECTBA. MaKCUMYMbl U MUHUMYMBbI
YHUCJIOBBIX MHOKECTB. TOYHbBIE TPaHU YUCIOBBIX MHOXKECTB. Teopema o
CYIIECTBOBAHUH TOYHBIX I'paHeil.

Tema 2. IlonsaTusa pynkuum u nocaenosparenbnoctu. [pexen
MOCJIe10BATEIbHOCTH.

[TonsaTue neficTBUTENBbHON HYHKIIMU ACHCTBUTEIHHON IIEPEMEHHOMN.
OrpaHu4eHHOCTb, MOHOTOHHOCTb (PyHKIMH. OOpaTHas u ci10xHas QyHKIHU.
[ToHsATHA YMCIOBOM MTOCIEN0BATEIBLHOCTH U IIOAIIOCIIEI0BATEIbHOCTH.
IIpenen uncnoBoi nocnen0BaTeIbHOCTH. EQMHCTBEHHOCTD Npezea.
[Ipocreiimue cBoiicTBa npezesna nociaenoBaTebHOCTH. CBoMCTBa
cxondulencs NociIe0BaTeIbHOCTU. ApU(pMETHYECKHE ONlepaluy Hal
CXOJISIIIMMUCS TIOCJIEI0BATENBHOCTAMH. [IpenenbHbIil nepexo B
HepaBeHcTBax. [Ipenesr MOHOTOHHOM nocaen0BaTeNbHOCTH. Yncio e Kak
npeen nocnenosarensuocty (1+1/n)". Teopema Bonsuano — Beitepmirpacca.
Kpurepuii Koy cxoaumMocTu n10cae10BaTeNbHOCTH.

Tema 3. IIpenen pyHkuum.

Onpenenenus npenena GyHkuu B Touke no I'eiine u no Komwu u
SKBHMBAJIEHTHOCTb 3THX omnpezaeneHuil. CBoiicTBa mpenenaos pyHKUUN U
cBolicTBa (pyHKIMH, nMmeromux npenen. Onnocroponnue npenensl. [penen
dbyHKIIMN Ha OecKOHEeUHOCTH. Teopema o mpeserne Clox)HOW QYHKIUH.
IlepBblii 1 BTOpO# 3aMeuaTenbHble npeaebl. DyHKIMKA OJJTHOTO NOPsIKA U
6eckoHeuHO Maibie (GyHKIHH (OTHOIIEHUS «O» U «0»). DKBUBAIICHTHBIE
(GyHKIMU, TabJIUIa SKBUBAJEHTHOCTH OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIHUIL.

Tema 4. HenpepbiBHOCTH (pyHKIMH.

HenpepsiBHOCTh PyHKIMH B Touke. OCHOBHbBIE CBOMCTBA HEMPEPHIBHBIX
¢byskuil. Onepanuu Haj HenpepbIBHBIMUA QyHKUMsIMU. [IpenenbHbIi
nepexo/ MoJi 3HaKOM HenpepbIBHON (yHKINU. OrpaHUuYeHHOCTh
HENpPEPBIBHBIX HA OTpe3ke PyHKIMA. JloCTHKEHNE IKCTpEMaTIbHBIX
3HayeHuil. Teopema 0 MPOMEXYTOUHBIX 3HAUEHUSAX HENPEPHIBHON (YHKIINU.
HenpepriBHOCTh 00paTHOM QyHKIMHU. ToukH pa3pbiBa QYHKINUN U UX
KJ1accuukanus.

Tema S. IlpousBognas u 1udppepeHumna.

ITpousBosHas u e€ pusnueckuil 1 reomeTpuueckuii cMpicibl. KacarenbHas K
rpaduky ¢pynkuuu. Juddepenupyemsie pyukuu. Juddepeniman u ero
reomeTpuueckuii cMpici. HenpepbiBHOCTD tuddepeHupyeMoit pyHKIIH.
[Ipon3BonHas cyMMbl, Tpou3BeAeHUs U yacTHOTO. JJuddepennmpoBanue
CIIO’)KHOU M 00paTHOM QyHKIMi. [Ipon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX
¢bynkuii. Jlorapudmuueckas npousBoaHas GyHkuu. HesiBHO 3a1aHHBIE
¢bynkuuu u ux quddepenuponanue. [lapamerpudeckoe 3a1anue GyHKIUN 1
ux nupdepennuponanue. [IpousBonnsie u quddepeHnnaibl BEICIIUX
MTOPSIKOB.

Tema 6. OcHoBHBIE TeopeMbl TUPPEePEeHIHATBHOI0 HCYUCTCHHS.
JlokanbHble skcTpeMyMbl pyHkIMH. JleMma depma 0 HEOOXOAUMOM YCIOBUU
JIOKJIBHOTO AKcTpemyma. Teopemsl Posutd, Jlarpanxka n Komm. [Tpumenenns
teopemsl Jlarpanxa. [Ipasuno Jlonurais pacKpbeITUs HEONPEAEICHHOCTEN €
MOMOIIBIO TPOU3BOAHBIX. Popmysa Teistopa ¢ OCTATOYHBIM CJIAraeMbIM B
¢dopme [leano u B popme Jlarpanxa. @opmyna Makiopena. bunom
Herotona. ®opmyna JleiiOHuIIa NPON3BOAHON BBICIIUX MOPSJIKOB
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MPOU3BEICHUS (PYHKITUH.

Tema 7. llpumenenue aud¢epeHIHATBLHOT0 HCYUCTEHUS K
HCCJIEJOBAHNIO (DYHKIHMH M NOCTPOCHHIO X I'PaUKOB.

[Ipu3naku MOHOTOHHOCTH (QPYHKIMHU. JlOCTATOYHBIE YCIOBUS JIOKATHHOTO
SKCTpeMyMa QYHKIUU. 33124 O HAWOOIBIINX U HAUMEHBIIUX 3HAYECHUSX
¢byukuu. HarpasieHue BbITYKIOCTH KPUBOW M TOUKH meperuoa.
I'opusoHTanpHasA, BEpTUKAIBbHAS U HAKJIOHHBIE acUMIITOTHL. MccnenoBanue
(YHKIMH B IOCTPOCHHE Irpaduka.

12

Hroro B cemectpe 1

36

54

Cemectp 2

Tema 8. OnpenesieHne u CBOHCTBA HeONpeaeJIEHHOT0 HHTErpaJa.
[TepBooOpasHas GyHKIIUU U HEONPEAeAEHHBIN HHTETpal. JIMHEHHOCT 1
MIPOTHUBOMOJIOKHOCTH TU(HEPSHIIMPOBAHUIO HEONIPEISIEHHOTO HHTETpaa.
Tabnuia OCHOBHBIX HEONPEEIEHHBIX HHTETPAJIOB.

Tema 9. OcHOBHBIE MeTOABI HHTETPHPOBAHUS.
Mertoa 3aMeHbl nepeMeHHON. MeTo i HHTerpupOBaHus 110 YacCTsIM.

Tema 10. UaTerpupoBanue ApoOHO-PAMOHATbHBIX (DYHKIMA.
Heonpenenénnpie uHTErpasbl OT IPOCTEHIINX pallMOHAIBHBIX ApO0ei.
CBezeHue K MHTErpajiaM OT MPOCTEHIINX palnoHaIbHbIX ApoOeil. Meron
HeoIpeaeI€HHBIX KOd((OUIIMEHTOB U METOJ] «BBIYEPKUBAHUII.

Tema 11. UHTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIMH.
WHuTerpupoBanne palvoOHAIbHBIX TPUTOHOMETPUYECKUX (PYHKIINH.
VYHuBepcanbHasg TPUrOHOMETpUYECKas MOACTaHOBKA. IHTerpupoBanue
CHMMETPHUYHBIX PAIMOHATBHBIX TPUTOHOMETPUIECKUX (PYHKITHH,
TPUTOHOMETPUYECKUX OMHOMOB U MTPOU3BEICHUN TPUTOHOMETPUYECKUX

(GyHKIHH.

Tema 12. UHTerpupoBanue HPpPpANMOHAIbHBIX (PYyHKIIUIA.
WNHuTerpupoBanne KBaJIpaTUYHBIX U IPOOHO-TUHENHBIX HPPALMOHATILHOCTEH.
JlpoOHo-nuHelHas mojiIcTaHoBKa. MHTerpupoBanue nugdepeHnaibHbIX
OMHOMOB.

HTtoro B cemectpe 2

18

18

Cemectp 3

Tema 13. OnpenenéHHbIN HHTErPaJ U €ro CBOMCTBA. YCJI0BHUS
HHTErPUPYEeMOCTH.

3azaun, IpUBOAAIIME K TIOHATHIO ONPEENIEHHOro nuTerpana. Ilonarue
OIpeesIeHHOro UHTerpaa. CBONCTBA ONPENeNEHHOIO HHTErpaa.
Heob6xonumoe ycioBue HHTErpupyeMocTy (GyHKInU. BepxHue u HuXHUE
MHTETpAJIBHBIE CyMMBI U UX CBOMCTBa. KpuTepuii HHTErpupyeMOCTH.
HexkoTopble Ki1acChl HHTEIPUPYEMBIX (DYHKITHIA.

Tema 14. OcHoBHasi popMyJia HHTETPAJTbHOTO HCHUCTEHHS.
OnpenenéHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM npezaenoM. Popmyia
Herorona — Jleitouuma. MTaTerpupoBanue no 4actsiM B onpeaeaéHHOM
UHTErpae. 3aMeHa IEPEMEHHBIX B ONPEACIEHHOM UHTerpasie. Popmyia
Telinopa ¢ ocTaTOuHBIM clIaraéMbIM B UHTErpajibHOM hopme. Meron
NPSIMOYTOJILHUKOB M METOJT Tpanenuidi NpuoIKEHHOTO BHIYHUCICHUS
onpeieIEHHBIX MHTErPaJIoB.

Tema 15. IIpuiio:keHust onpeneEHHON0 HHTerpaJa.

[TonsTue kBaapupyemoit Gurypsl u €€ cBoiicTBa. Boruncnenue miomaaei
wiockux ¢uryp. ['eomerprueckuii CMbICT ONpeeIEHHOrO HHTETpaa.
[TonsiTre kybupyemoro tesa v BerurciaeHne 0obEMoB. O0bEM Tena
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Bpaienus. [lonarue cnpsmisemoit kpuBoi. /nmuHa kpuBoi. J{nmnHa qyru Kak
napametp. Juddepennuan gyru. [nomans moBEpXHOCTH BpaIICHHUS.
[Ipunoxxenue onpenenéHHOro HHTErpajga K HaX0kK/IeHHUI0 HEKOTOPBIX
(U3NYECKUX BETUYMH.

Tema 16. HecoGcTBeHHBIE HHTETPAJIbI.

HecoOcTBenHbIi HHTETpa 0 OECKOHEYHOMY IPOMEXYTKY (HECOOCTBEHHBIN
uHTerpai 1 pona). HecoOCTBEHHBIN HHTETpajl OT HEOTPAaHUICHHOW (PYHKITMH
(HecobcTBeHHBbIN UHTErpai 2 poaa). TeopeMsbl CylecTBOBaHUS.

Tema 17. UncsioBbie psijabl.

ITonsaTHe yncnoBoro psaa. YacTuuHble CYMMBI M CXOAUMOCTD psija.
HeoOxomumblii mpr3HaK CXOAMMOCTH YHCIOBOIO psaja. beckoneunas cymma
yObIBaro1el reoMeTpuUYecKor nmporpeccuu. I'apmonmnueckuit psj. [Ipuznaku
cpaBHeHus, anam6epa u Komm cxoquMOCTH YUCIIOBBIX PSIIOB.
WNHuTterpaibHblil MPU3HAK CXOAUMOCTU. 3HAKOIIEPEMEHHBIH psiJi, TPU3HAK
JleitOHuUIIa CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSAIOB. AOCOJIFOTHO U YCIIOBHO
CXOISAILMECS YUCTIOBBIE PsJIbl, UX CBOMCTBA.

Tema 18. ®yHKIMOHAIbHbIE U CTeNIEHHbIE PA/IbI.

OyHKIIMOHATBHBIE TOCIIEIOBATEILHOCTU M (PYHKIIMOHAILHBIE PSIIBI.
PaBHOMepHas cxoqumocTth pyHKIIMOHANBHOTO psiaa. Kputepuit Koy u
npu3Hak BeliepmTpacca paBHOMEPHOU CXOAMMOCTH (D)YHKIIMOHAIBHOTO psijia.
[Tonstue crenenHoro psina. Teopema Abens. Pannyc u 061acTh cX0IUMOCTH
creneHHoro psina. CoiicTBa creneHHbIX psiioB. Psag Teitnopa. Teopema o
cxonumoctu psaa Teinopa.
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HToro B cemecTpe 3

18

36

Cemectp 4

Tema 19. ®yHKIINH HECKOJIbKHUX MepeMeHHbIX.

ITpumepbl YUCTIOBBIX (PYHKIMI HECKOIBKUX MepeMeHHbIX. I paduk uncioBoi
(GyHKUMM IBYX HepeMeHHbIX. IIoHATHE eBKIMI0BO IpocTpaHcTBa R".
IToHATHS OTKPBITOTO, 3aAMKHYTOI'O, CBSI3HOI'O MHOXECTB M 00JIaCTH B
€BKJIMJ0BOM IpocTpaHcTBe. [IoHATHS peena u HenpepbIBHOCTH YNCIOBOM
(GyHKIMN HECKOJIBKUX NepeMeHHbIX. OCHOBHBIE CBOICTBA Npezena U
HENPEPBIBHOCTH (QYHKIMHM HECKOIBKUX NTEPEMEHHBIX.

Tema 20. YacTHble npou3Boanbie U U depenuupyemMocts GyHKIMIA
HECKOJILKHX IepeMEeHHBbIX.

YactHble npousBoaHble, AuddepeHuupyeMocTs U quddepernpan GyHKIui
HECKOJIbKUX MepeMEHHbIX. YacTHbIe TPOU3BOIHBIE U AU PepeHnal
CJIO’KHBIX (DYHKIIMI HECKOJIBKUX MepeMEHHBIX. YacTHbIE TPOU3BOHbIE
BBICIIIMX MOPSAKOB, CMEIIaHHbIE POU3BOAHBIE. Y CJIOBHS UX HE3aBUCUMOCTHU
ot nopsizika quddepennmpoBanus. AuddepeHimansl BICHINUX MOPSIKOB.

Tema 21. IIpno:keHHs1 YACTHBIX NPOU3BOAHBIX M TH(PepeHInaI0B
(yHKUMI HECKOJIBLKUX NepeMeHHbIX.

®opmyna Teitnopa ans GyHKINN HECKOIBKUX MEPEMEHHBIX.

[ToHsiTHE TOKAIBHOTO 3KCTpeMyMa (PYHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.
Heo6xoaumoe ycioBue skcTpemymMa. JloctaTouHoe ycioBHE SKCTpEMyMa.
OkcrpemyM QyHKUIMHU ABYX nepeMeHHbIX. HesBHast pynkuus. Cucrema
HesBHBIX QyHKIUHA. ['paiueHT QyHKIMU U €ro TeOMETPHUECKUI CMBICI.
KacarenbHast II0CKOCTh 1 HOpMaJIb K TOBEPXHOCTH. I'eoMeTprudecKkuii
cMbicn auddepennnana GyHKIMN ABYX EPEMEHHBIX.

Tema 22. J/IBoliHbIEe HHTETPAJIbI.
KBanpupyemocTs 1 TII0maas miockoit purypsl. OnpeneiaeHune JBOHOT0
nHTerpaia. Teopema o ero CynecTBOBaHUH W €TMHCTBEHHOCTH.
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['eomeTpuyeckuii CMbICT U OCHOBHBIE CBOMCTBA JJBOMHOTO MHTETpaa.
Brruucnenue n1BOMHOro0 UHTETpaia, MIOBTOPHBIE MHTErPAJIbl. 3aMeHa
MEpEMEHHBIX B JBOMHOM UHTErpaje. JIBOMHON UHTErpas B MOJISPHBIX
KoopauHarax. [momaas KpUBOJIMHENHOTO CErMEHTa. Boiunciienue
nnrerpana Ilyaccona ¢ momomibto gBoiiHOrO MHTErpaia. Hekoropeie
(du3HUYeCKre TPUII0KEHUE IBOWHOTO MHTErpaa.

Tema 23. Tpoiinble HHTErpaJbl.

Kybupyemocts 1 00bEM (HUTYpPBI B TPEXMEPHOM IPOCTPAHCTBE.
Omnpenenenue, TeOpeMa 0 CyIlIECTBOBAHUU U €IMHCTBEHHOCTH U OCHOBHBIE
CBOICTBA TPOMHOTO MHTETpaja. BelunciieHre TpOMHOrO MHTErpaia yepes
IIOBTOPHBIE UHTETPAJIbL. 3aMEHA IEPEMEHHBIX B TPDOWHOM HHTETpAlIE.
TpoiiHoil nHTETpa B WWIMHAPUIECKUAX U CHEPUIECKUX KOOPIAHHATAX.
I'eomeTpuueckue NpUI0OKEHHsI TPOMHOTIO MHTErpaia: 00bEM GUTypsl 1O
TUIOMIA/ISIM MAapaJICNIbHBIX CEYeHUN, 00BEM Tela BpaleHusl, 00bEM
KPUBOJMHEHHOr0 I1apoBOro cermenTa. Hexkotopsle pusznueckue
IIPUJIOKEHUS TPOMHOI0 MHTETpaIa.
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Tema 24. MHOroMepHbIe HHTEIPAJIbI.

N3mepumocts 1 Mepa XKopaana Gpurypsl B MHOTOMEPHOM IIPOCTPAHCTBE.
Omnpenenenne, TeopeMa 0 CyIlIECTBOBAHNUU U €IMHCTBEHHOCTH U OCHOBHBIE
CBOMCTBAa MHOI'OMEPHOT'O MHTErpajia. BeruKciieHne MHOIOMEPHOTO
UHTErpaia yepes3 MOBTOPHbIE NHTErpalbl. 3aMeHa IEPEMEHHBIX B
MHOTI'OMEpPHOM HHTETpaje.

Hroro B cemectpe 4

Hroro

Ouno-3a0uHas popma oOyueHus

HaunmenoBanue pa3iesioB (TeM)
JAucuunIMHbI

Jleknuu

IIpakTuyeckue
3aHATHS

Cemectp 1

Tema 1. IIpenBapuresibHBIC CBEICHUS 0 MATEMATHYECCKOM aHAJIH3E.
JeiicTBUTEIbHBIE YMCJIA.

[Ipenmer maTemaTnueckoro aHanusa. KpaTkue HCTOpUUECKHE CBEACHHUS.
CrpykTypa Kypca MareMaTudeckoro aHanusa. [{oHATHs MHOXecTBa U
otoOpakeHus. ParoHansHble 1 UppaloHabHble yncna. CBOMCTBO
YIOPSAA0OYEHHOCTH. JIefCTBUTENIbHBIE YNCIIa KaK OECKOHEUHbIE IECATUYHbIE
npoOu. PanmonanbHble yKca Kak MepHogUUECcKUe JeCITUYHbIE JPOOH.
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH MHOXKECTBA AEUCTBUTEIbHBIX
yucen. M3o0paxxeHne AeCTBUTENbHBIX Yncen Ha npsiMoid. [Ipumepst
YHCIIOBBIX MHOXeCTB. AOCOIOTHAs BelMMYMHA yncia. OrpaHUYeHHbIE U
HEOT'PaHWYEHHBIE YACIIOBbIE MHOKECTBA. MaKCUMyMbl I MUHUMYMBI
YHUCJIOBBIX MHOKECTB. TOYHBIE I'PaHU YUCIIOBBIX MHOKECTB. Teopema o
CYIIECTBOBAHUM TOYHBIX I'PAHEH.
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Tema 2. IlousiTus pyHxkuum u nocjaenoBarejbHocTu. [lpenen
M0CJIe0BATEJIbHOCTH.

[TonsTHe nefcTBUTENHLHON QYHKIIUU JEHCTBUTEILHON IEPEMEHHOM.
OrpaHnu4eHHOCTb, MOHOTOHHOCTH (hyHKIHMA. OOpaTHas u c10XHask QYHKIINU.
[loHsATHS YMCIOBOM MOCIEN0BATEIBHOCTH U TIOANIOCIIEI0BATEIbHOCTH.
[Ipenen yncnoBoi MOCIEAOBATENBHOCTH. ETMHCTBEHHOCTD IpEAEa.
[Ipocreiimme cBoCTBa Mpeaelia nociaeaoBareibHocTu. CBoCTBa
CXOMALICHCS TIOCIEIOBATEIIEHOCTU. APU(PMETHIECKHUE OTIEPALIUH HaJ
CXOIAIIMMUCS NOCIEN0BATENbHOCTAMU. [IpenenbHblil mepexos B
HepaBeHcTBax. [Ipeesn MOHOTOHHOM TociieIoBaTENBLHOCTH. YHCIIO € Kak
npezen nocienosarensHocty (1+1/n)". Teopema Bonbuano — Beliepmtpacca.
Kpurepuit Komm cxogqumMocTH OCaeA0BaTENIbHOCTH.

Tema 3. Ilpenesa pyHkumu.

Onpenenenus npenena GyHkmun B Touke 1o [eitne u mo Komu n
SKBUBAJICHTHOCTH ITHX onpeeiacHuii. CBoricTBa npeaenoB pyHKIui u
cBoiicTBa pyHKIMH, nMeromux npenen. Oxnocroponnue npenensl. [penen
¢byHKIMN Ha OecKoHeuHOCTU. Teopema o mpezene ClIoKHONU QYHKIUY.
[IepBb1it 1 BTOpOM 3aMedarenbHble npeaensl. QyHKIUA OAHOTO MOPSAIKA U
6eckoHeyHO Mable GyHKIUH (OTHOLIEHHS «O» U «0»). DKBUBAJICHTHbBIE
(GyHKIMHU, TabJIMIA SKBUBAJICHTHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

Tema 4. HenpepbIBHOCTH (PYHKIMH.

HenpepoiBHOCT (yHKITNHN B TOUKe. OCHOBHBIC CBOWCTBA HETPEPHIBHBIX
¢dbynkuii. Onepanuu Haj HenpepbIBHBIMU QyHKIMsIMH. [IpenenpHbii
Nepexo/ 1MoJ1 3HAKOM HenpepbIBHON (yHKINU. OrpaHUYEeHHOCTh
HEMpephIBHBIX HA OTpe3ke QpyHKuuid. JlocTHkeHne SKCTpeMallbHbBIX
3Ha4eHud. Teopema 0 MPOMEKYTOUHBIX 3HAUCHUSAX HENPEPHIBHON (YHKIINH.
HenpepriBHOCTS 00paTHO# GyHKIMH. Touku pa3pbiBa GYHKIIUU U UX
KJIacCCU(UKALUS.

Tema 5. IlpouzBognas u nuddpepeHmua.

[IponsBonHas u e€ pusnueckuil U reomeTprudeckuii cMbicibl. KacatenbHas K
rpaduxy ¢pyaxun. Auddepenuupyemsie Gynkmun. Auddepennunan u ero
reoMeTpuueckuii cmbici. HempepbiBHOCTD AuddepeHunpyeMoil GyHKIMH.
ITpousBosaHas cymMMBbl, TPOU3BECHHS U YacTHOTo. [luddepennponanue
CJIOXKHOM 1 oOpaTHOU PyHKIMH. [IponM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. Jlorapupmudeckas npousBogHast Gpynkuun. HesBHO 3a1aHHbIe
¢bysakun 1 ux nuddepenuposanue. [lapamerpuyeckoe 3a1anue GyHKIUN U
ux nuddepenuuponanue. [IponsBoansie u 1uddepeHanbl BEICINX
MOPSIKOB.

Tema 6. OcHOBHBIE TeopeMbl 1M (P PePEeHIIHATBHOI0 HCYUCICHHUS.
JlokanpHbIe SKCTpeMyMbl GpyHKIIUU. Jlemma Depma 0 HEOOXOIUMOM YCIIOBUHU
JIOKaJIBHOTO 3KcTpeMyMma. Teopemsl Pomts, Jlarpanxka u Komu. [Ipumenenus
teopemsl Jlarpanska. IIpaBumno JlonuTans packpbITHs HEONIPEAEIEHHOCTEN C
MIOMOILBIO ITpou3BOAHBIX. DopMyia Telnopa ¢ OCTaTOYHBIM CIIAraéMbIM B
dopwme Ileano u B popme Jlarpanxa. ®opmyna MakinopeHa. bunom
Herotona. ®opmyina JleiiOHUIIA TPOU3BOIHON BBICHIMX MOPSIKOB
Mpou3BeeHNs QYHKINH.

Tema 7. Ilpumenenne 1uddepeHIHAIBLHOTO HCYHCTCHU K
HCCJIEIOBAHNIO (PYHKIHMH M NOCTPOEHHUIO UX I'PadUKOB.

[Tpu3Haku MOHOTOHHOCTH (PyHKIMH. JOCTaTOUHBIE YCIOBUS JIOKAJILHOTO
sKcTpemMyMa QYHKIUH. 3a7auu 0 HauOOJBIINX M HAUMEHBUINX 3HAYEHUSX
¢ynkunu. HampapneHue BBITYKIOCTH KPUBOW U TOUKHM eperuoa.
['opu3oHTanpHasA, BEpTUKAIBHASL U HAKJIOHHBIE acUMITOTHL. MccnenoBanue
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(yHKIIMH B TIOCTPOCHHE Tpaduka.

Hroro B cemectpe 1

20

30

Cemectp 2

Tema 8. OnpenesieHue U CBOICTBA HeoNpeeJéHHOT0 HHTErpaJja.
[TepBooOpasnas GpyHKIMM U HeonpenenEHHbIN HHTerpai. JIMHeHHOCTh 1
MIPOTHBOIOJIOKHOCTH TUPPEPEHITMPOBAHUIO HEOTIPEACIEHHOTO HHTETpaIa.
Tabnuia OCHOBHBIX HEONPECIEHHBIX HHTETPAJIOB.

Tema 9. OcHOBHBIE METO/IbI HHTETPUPOBAHMS.
Meron 3aMeHbI IEpeMEHHOW. MeTo HHTErPUPOBAHHUS 110 YACTSIM.

Tema 10. UaTerpupoBanue 1po0HO-paliMOHATbHBIX (GYHKIMH.
Heomnpenenénusie HHTErpaibl OT IPOCTEHIINX PALMOHAIBHBIX APOOEH.
CBeneHue K MHTETpajaM OT MPOCTEHIINX pallMOHAIBHBIX Apooeit. MeTton
HeoIpeaeNEHHBIX KO3((OUIIMEHTOB U METO]] «BBIYEPKUBAHUII.

Tema 11. UnTerpupoBanye TPUroHOMeTPHYECKUX (PyHKIMIA.
WHTerpupoBanue paliMOHAIbHBIX TPUTOHOMETPUUYECKUX (QYHKLNH.
YHuBepcanbHas TPUTOHOMETPUYECKas IOACTaHOBKA. IHTerpupoBanue
CUMMETPHUYHBIX PALIMOHATBHBIX TPUTOHOMETPUUYECKUX (PYHKIUA,
TPUTOHOMETPUUECKUX OMHOMOB U ITPOU3BENECHUN TPUTOHOMETPUUYECKUX

byHKIHi.

Tema 12. UnTerpupoBanne MppauMoOHAJBHBIX QYHKIIUIMA.
WuTerpupoBaHue KBapaTUYHbIX U IPOOHO-TMHEMHBIX UPPALMOHATIBHOCTEH.
JpoOHo-nuHelHas moacTanoBKa. MHTerpupoBanue nugdepeHnaibHbIX
OMHOMOB.

HTtoro B cemectpe 2

10

10

Cemectp 3

Tema 13. OnpenenéHHblii HHTErpaJj U ero CBoicTBa. YCJI0BUA
HHTErpHPyEeMOCTH.

3asaun, IpUBOAAIIME K IOHATHIO ONIPEJEIEHHOr0 nuTerpaia. [lonsrue
olnpeneneHHoro uaTerpana. CBoicTBa ONpeaesIEHHOTO HHTErpaa.
HeoOxonumoe ycioBue HHTErpupyeMOCTH PyHKIMK. BepxHue u HU>kKHue
MHTETpajbHbIE CYMMBI U UX CBOMCTBa. Kpurepuii HHTErpupyeMOCTH.
Hekoroppble ki1acchl HHTEIPUPYEMBIX (PYHKIIHH.

Tema 14. OcHoBHast popmyJsia HHTETPAJBLHOIO HCYHCICHHS.
OnpenenéHHblil UHTErpaj ¢ IEpEMEHHBIM BEpXHUM npezaenoMm. Popmyra
Herotona — JleiitOnuna. iHTErprpoBaHue Mo 4acTsM B ONpeAeIéHHOM
UHTErpaje. 3aMeHa IEpeMEHHBbIX B onpeienéHHoM nHTerpaie. ®opmyna
Teitnopa c OCTaTOYHBIM caraeMbIM B HHTErpajibHON dopme. MeTtox
MPSIMOYTOJIBHUKOB U METOJ1 Tpaneunii puOInKEHHOTO BEIYUCIICHUS
ONpPEEIEHHBIX HHTErPAJIOB.

Tema 15. [IpusoxeHus onpeaeéHHOTO HHTerpaJa.

[Tonsatue kBaspupyemMoit GUrypsl u e€ cBoiicTBa. Bpuucienue miomaei
wiockux ¢uryp. ['eomerpudeckuii cMbICH ONpeeIEHHOTO HHTErpaia.
[Tonatue kybupyemoro Tejia u BeluuciaeHne o0béMoB. OOBEM Tena
BpauieHus. [lonsatue cnpsmisiemoit kpuBoil. JInuna kpuBon. J[mmHa qyru kak
napametp. Juddepennuan nyru. [Inomans NOBEpXHOCTH BpalleHuUsI.
[Ipunoxenue onpenen€éHHOro NHTErpajia K HAX0XKACHUIO HEKOTOPBIX
($U3NYEeCKUX BETUYUH.

Tema 16. Heco6cTBeHHbIE HHTETPAJIBI.
HecoOcTBeHHBIN HHTErpal 10 OECKOHEYHOMY MPOMEXKYTKY (HECOOCTBEHHBIIM
unterpan 1 pona). HecobcTBeHHBIN MHTErpaj OT HEOrPaHUYEHHON QyHKINN
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(HecoOCTBeHHBIN MHTETpaJ 2 poaa). TeopemMbl CyIeCTBOBAHMUS.

Tema 17. UncsioBbie psaabl.

[TonsiTre yncnoBoro psaa. YacTuuHble CyMMBI M CXOJUMOCTD psija.
HeoOxomumblii mpr3HaK CXOAMMOCTH YHCIIOBOTO psijia. beckoneunast cymma
yOBIBaroIIel reoMeTpruueckoit mporpeccuu. ['apmonnyeckuii psa. [Tpusznaku
cpaBaeHus, JlanamOepa u Komm cXonuMOCTH YHCIIOBBIX PSI/IOB.
NHTerpanbHblii IPU3HAK CXOAUMOCTU. 3HAKOIIEPEMEHHBIH psiJl, TPU3HAK
JleliOHMIIa CXOAUMOCTH 3HAKONIEPEMEHHBIX PSIIOB. AOCOIIOTHO U YCIOBHO
CXOJIAILMECS YNUCITIOBBIE PsAJIbI, UX CBOMCTBA.

Tema 18. ®yHKUHOHAJIbHbIE U CTENIEHHbIE PS/IbI.

OyHKIMOHATIbHBIE TTOCIEA0BATENILHOCTH U (DYHKITMOHATIBHBIE PSI/IbL.
PaBHOMepHas cxonuMocTh (hyHKIHOHaIbHOTO psiaa. Kpurepuii Komm u
npu3Hak Beliepiirpacca paBHOMEPHOM CXOIUMOCTH (DYHKIIMOHAIBLHOTO Psijia.
[Tonsarue crenennoro psina. Teopema Abens. Paanyc u o6acTb CXOOMMOCTH
crerneHHoro psaa. CpoiicTBa cTeneHHbIX panoB. Pan Teinopa. Teopema o
cxonuMmocTH psaa Tenmopa.

Hroro B cemectpe 3

12

24

Cemectp 4

Tema 19. @®yHKIHMN HECKOJIbKHUX MepeMeHHbIX.

[Ipumeps! ynCIOBBIX (PYHKLIUN HECKOJIBKUX IepeMeHHbIX. [ paduk uncioBoit
GyHKIMM IBYX nepeMeHHbIX. [IOHATHE eBKIMI0BO TpocTpancTBa R
[ToHATHS OTKPBITOTO, 3aAMKHYTOT'O, CBSI3HOT'O MHOXECTB U 00JIacTH B
€BKJIIMZ0BOM NIpOoCTpaHCcTBe. [IoHATHS Npenena n HenpepbIBHOCTH YNCIOBON
(GyHKINN HECKOJIBKUX TIepeMeHHbIX. OCHOBHBIE CBOICTBA Ipeesa U
HEeNPEepbIBHOCTH (PYHKIMH HECKOJIbKUX EPEMEHHBIX.

Tema 20. YacTHble npon3Boanblie U U depeHuupyeMoctb GyHKIHMIA
HECKOJILKHX IepeMEeHHBIX.

YacTHble mpou3BoaHbIE, T PepeHIUPYEMOCTh U AU depeHIan GyHKIui
HECKOJIbKUX MepeMEHHbIX. YacTHbIe MPOU3BOIHBIE U TU(depeHan
CIIOKHBIX (PYHKIIMH HECKOJIbKMX EPEMEHHBIX. YacTHbIE TPOU3BOIHBIE
BBICILIMX MOPSAKOB, CMELIAHHbBIE IPOM3BOAHBIE. Y CJIOBHSI UX HE3aBUCUMOCTHU
ot nopsaaka qudeperunponanus. uddepeHnnansl BEICIINX MOPSAKOB.

Tema 21. IlpniioxkeHus1 YaCTHBIX NPOU3BOAHBIX M JH(pdepeHInATOB
(pyHKIUIT HECKOIBKHX NIEPEMEHHbIX.

®opmymna Teiinopa mist GyHKIIMA HECKOJIIBKUX TIEPEMEHHBIX.

[ToHsiTHE TOKAIBHOTO 3KCTpeMyMa (PYHKIIMM HECKOJIBKUX MTEPEMEHHBIX.
Heo6xoanmoe ycioBue s3kcTpemyma. JloctaTouHoe yCIoBHE SKCTpEMyMa.
OkctpemyM QyHKUIMHU ABYX nepeMeHHbIX. HesBHas pynkuus. Cucrema
HesBHBIX (PyHKIMHA. ['paueHT GyHKINU U €ro T€OMETPHUECKUI CMBICI.
KacarenbHast minockocTh 1 HOpMalb K MOBEPXHOCTH. ['eoMeTpuueckuii cMbICi
muddepeHnmana GyHKIMU ABYX EPEMEHHBIX.

Tema 22. /IBoliHbIe MHTETPaJIbI.

KBanpupyemocts u miomaas miockoil purypsl. OnpeneiaeHue JBOiHOro
uHTerpana. Teopema o €ro CyiecTBOBaHUU U €IMHCTBEHHOCTH.
['eomeTpuyeckuii CMBICT U OCHOBHBIE CBOMCTBA JBOMHOIO MHTETpaa.
Brruncnenue 1BOMHOrO HHTErpaia, IOBTOPHBIE UHTETpaJIbl. 3aMEHA
IIEPEMEHHBIX B IBOWHOM MHTErpaje. J[BOMHOW MHTErpall B MOJISIPHBIX
koopauHaTax. [nomanes kpuBoauHETHOTO cerMeHTa. Beruncnenue
nHTterpana Ilyaccona ¢ moMmompio qBoiHOrO MHTErpana. Hekoropeie
¢bu3nyeckre NpuiIoKeHue TBOMHOr0 HHTerpaa.

Tema 23. Tpoiinble HHTErpaJbI.
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Ky6upyemocth 1 006éM GUTYpBI B TPEXMEPHOM MTPOCTPAHCTBE.
Omnpenenenne, TeOpemMa 0 CyIIECTBOBAHUN U €IMHCTBEHHOCTH U OCHOBHBIE
CBOMCTBA TPOMHOTO MHTETpaja. BeluncieHre TpoOMHOro HHTErpaia yepes
IIOBTOPHBIE UHTETpaJIbl. 3aMEHA [IEPEMEHHBIX B TPOMHOM MHTErpaJe.
TpoitHo¥ nHTErpal B HWIMHIPUUECKUX U c(PepruuecKrX KOOpAUHATAX.
['eomeTpHruecKue MPUIOKEHHS TPOHHOTO HHTErpasia: 00bEM (GUTYpHI 1O
TUIOLIA/ISIM MapaljIeNIbHbIX CeUeHUN, 00BEM Tesa BpalleHusl, 00bEM
KPUBOJMHEWHOTO IapOBOTo cerMeHTa. Hekotopeie huznueckue mpuaoKeHus
TPOWHOTO MHTETpaja.

Tema 24. MHOroMepHbie HHTErpaJibl. 4 2
N3mepumocts 1 Mepa XKopaana gpurypsl B MHOTOMEPHOM HPOCTPAHCTBE.
Onpenenenue, TeOpemMa 0 CyIIECTBOBAHNUN U €IMHCTBEHHOCTH U OCHOBHBIE
CBOMCTBa MHOTOMEPHOT'O UHTerpasia. Beluucienne MHOrOMEpHOro UHTErpaja
4yepe3 MOBTOPHBIE MHTETPpaJIbl. 3aMEHa IEPEMEHHBIX B MHOTOMEPHOM
UHTErpae.

Hroro B cemectpe 4 | 24 24
Hroro 66 88

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJBHOHN
PABOTBI OBYYAIOIIINXCA

MeTtoan4
Dopmbl
Koua-Bo ecKoe DopMbI
CaMOCTOSITEJIbHO
4acos . o0ecreye | OTYETHOCTH
Temsbl 1 il paboThbI
HN3yyaemsbie HHE
CaMOCTOSITE/IbH
BONPOCHI =
0ro M3y4eHusi - . R
S| g%
= ]
© |C 3
Cemectp 1
Tema 1. Pannonanbshble 10 | 21 | Uzyuenwme YyeOHo- | KoHcnekTsl,
[IpeaBaputenbH | yncia Kak MaTepHaoB METO/MYE | IOMalIHUE
bI€ CBEICHUS O MEPUOIUYECKHE JIEKIIHH, CKOe 3a7aHus,
MaTE€MaTU4YeCcKO | I€CATHUYHBIE BBINIOJIHEHHE obecriedye | KOHTPOIbH
M aHAJIN3E. npobu. Tounbie JIOMAIITHUX HUE bI€ padOoTHI,
JlelicTBUTENBbHBI | TPAHU YHCIIOBBIX 3amanuii. Pabota | mucuumni | yCTHBIN
€ yucna. MHOKECTB. ¢ yueOHoit WHBI ompoc
JUTEPATYPOU
Tema 2. OOparHas u 11 21 | Uzyuenue VYyeOHo- | KoHcnekTsl,
[TonsTus CJIOKHas MaTepHaoB METO/MYE | IOMalIHUE
GyHKIMH 1 GyHKIINH. JEKIUH, CKOe 3a7aHu4,
nocnenoBarensH | [Ipenen BBINIOJIHEHHE obecriedye | KOHTPOIbH
octu. [Ipenen MOHOTOHHOH JTOMAaIITHUX HHE bIe paboTHI,
MOCJIEIOBATEIbH | MOCIEA0BATENbH 3amanuii. Pabota | mucuumni | yCTHBIN
OCTH. OCTH. ¢ yueOHoIt VHBI onpoc
JUTEPATYPOU
Tema 3. [Ipenen | [lonsTue 11 21 | U3yuenue Yuyebno- | KoHcrekTsl,
byHKIIH. AIIEMEHTApHOMN MaTepuaioB METO/AMYE | IOMAlIHUE
GyHKITUN. JIEKIUH, CKOe 3a7aHus,
OnHoCTOpOHHUE BBITIOJIHEHUE obecriedye | KOHTPOJIbH
1 OECKOHEUHBIC JIOMAITHUX HHE bIe paOOTHI,
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MpEIEIbl. 3amannii. Pabota | mucnurn | yCTHBIN
OtHomeHust «O» c WHBI onpoc
U «O». yaeOHOM
JIUTEPATYPOU
Tewma 4. Teopema o 11 21 | Usyuenue YuebHo- | KoHCIEKTHI,
HenpepbIBHOCTh | HEMPEPBHIBHOCTH MaTepHaIoB MeToAuYE | IOMalIHKUE
G YHKIHA. obpaTtHoi JICKIIHH, CKOe 3a/1aHMA,
byHKIMn. BBIIIOJIHEHUE o0ecrieye | KOHTPOJIbH
Teopema o JIOMAalTHUX HUE bIe PalboTHI,
paspbiBax 3amanuii. Pabota | mucuumn | yCTHBIN
MOHOTOHHBIX ¢ yueOHoit UHBI orpoc
byHKIHIHA. JUTEPATYpPOH
Tewma 5. [Tpou3BoaHBIC U 12 22 | U3yuenue YuebHo- | KoHCIEKTHI,
[TpousBonnas u | quddepeHas MaTepHaIoB MeToAuYE | IOMalIHKUE
muddepeHyan. | BBICIIUX JeKIUH, CKOe 3a/laHusl,
HOPSI/IKOB. BBITOJIHEHHE o0ecrieye | KOHTPOJIbH
JIOMAITHUX HUE bIe PalbOTHI,
3ananuil. Pabota | nucuum | yCTHBIN
¢ yueOHoit VHBI orpoc
JUTEPATYPOU
Tema 6. ®opmyna 11 | 22 | Usyuenue YyeOno- | KoHcnekTsl,
OcHOBHBIE Maxkopena. MaTepHaoB MeToAnYEe | IOMAalIHHUE
TEOPEMBI ®opmyna JICKIUH, CKOe 3a/laHusl,
muddepennmans | JleiiOHuma. BBIINIOJIHEHHE oOecrieye | KOHTPOJIbH
HOTO JIOMAITHUX HUE bIe PalbOTHI,
VCUYUCIICHHUS. 3ananuil. Pabota | nucuumu | yCTHBIN
¢ yueOHoit VHBI orpoc
JUTEPATYPOU
Tema 7. Pewmenue 3amau 12 22 | U3yuenue Yuebno- | Koncnekrsl,
[Tpumenenne Ha MCCIIeJIOBaHNE MaTepHaioB METOoANYe | IOMaIIHHIe
mubdepeHnrany | GyHKIUN U JIEKITUH, CKO€e 3aJIaHus,
HOTO MIOCTPOCHHE BBITIOJTHEHHE obecrieye | KOHTPOJIbH
UCUHUCIIEHUS K rpauKoB. JIOMAIIIHUX HUE b€ paboTHl,
HCCIIEIOBAHUIO 3ananuil. Pabota | nucuumi | yCTHBIN
byHKUINH 1 ¢ yueOHOI VHBI oIpoc
MMOCTPOECHUIO UX JUTEpaTypon
rpauKOB.
Htoro B cemectpe 1 | 78 | 150
Cemectp 2
Tema 10. Merton 8 2 | NByuyenue VYuebHo- | KoHCmekTsI,
WHTerpupoBaHue | HeolnpeIelEHHbI MaTepHaoB METOoANYE | IOMaIIHHe
JpoOHO- X JICKIIHA, CKoOe 3aJIaHus,
palMoOHANBHBIX | KO3 (UIMEHTOB BBITIOJIHEHHE obecrieye | KOHTPOJIbH
GyHKIMIA. 1 METOJI JIOMAIIHUX HHE ble paboThI
«BBIYEPKUBAHUN 3amannii. Pabora | mucrmin
». ¢ yueOHoit VHBI
JUTEPATYPOU
Tema 11. YHuBepcaibHas 10 1 | Uzyuenue VYuebHo- | KoHcmekTsl,
WHTErpupOBaHN | TPUTOHOMETpHYE MaTepHaJioB METOJMYE | JOMAITHHE
e cKast JEKIHH, CKO€ 3aaHus,
TPUTOHOMETPHY | MOJICTAHOBKA. BBITIOJTHEHHE obecrieye | KOHTPOJIbH
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eckux ¢yHkuui. | Tpuronomerpuy JOMAaLTHUX HUE pIe paboTHI
€CKHUe 3amannii. Pabora | mucrminn
MOJICTAHOBKHU. ¢ yueOHoit UHBI
JIUTEPATYPOU

Tema 12. WNurterpupoBanue | 10 1 | Usyuenue YuebHo- | KoHCIEKTHI,

Wuterpuposanue | quddepeHunab MaTepHaIoB MeToAuYE | IOMalIHKUE

UpPpALMOHANIBHBl | HOTO OMHOMA. JeKIUH, CKOe 3a/laHusl,

X (pyHKIMH. BBIIIOJIHEHUE o0ecrieye | KOHTPOJIbH
JIOMAaITHUX HUE pIe pabOTHI
3aganuii. Pabora | aucnummn
¢ yueOHoit HHBI
JIUTEPATYPOU

Hroro B cemectpe 2 | 28 4
Cemectp 3

Tema 14. OnpenenéHHbIN 8 4 | UzyuyeHue VYuebHo- | KoHCIeKTHI,

OcHoBHas UHTETpaj OT MaTepHaIoB METoANYe | IOMAalIHKUE

dbopmyna 4ETHOIA, JICKIUH, CKoe 3a/laHusl,

UHTETPAJIBHOTO | HEUYETHOHU M BBITTOJIHEHHE obecrieye | KOHTPOJIbH

WCUHCIICHHUS. NePUOANYECKON JOMAaITHUX HUE bIe pPabOTHI

(GYHKIHH. 3ananuil. Pabora | aucummi
¢ yueOHoit VHBI
JIUTEPATYPOU

Tema 15. [Tnomans 8 4 | Uzyuenue VYuebno- | KoHcnekTsl,

[Tpunoxenus KPUBOJIMHEHHOTO MaTepHaoB MeToANYEe | IOMAaIIHHUE

OTIPEICIEHHOT0 | CeTMEHTA U JICKIUH, CKOe 3a/laHusl,

UHTETrpaa. TUIOIIAIb BBITTOJIHEHHE obecrieye | KOHTPOJIbH

obrnactu B JOMAaITHUX HUE bIe pPabOTHI
MapaMeTPUIECKO 3amanuii. Pabora | mucnmrut
i hopme. ¢ yueOHoit WHBI

JUTEPATYPOU

Tema 16. HecobcTBeHHbBIE 8 4 | U3yuyenue VYuebHo- | KoHcnekTsl,

HecoGctBennsie | mHTETpaisl 1-ro MaTepHaoB METOoANYe | IOMaIIHHue

UHTETpabl. U 2-T0 poja JEKIHH, CKO€ 3aJJaHus,
BBITIOJTHEHHE obecrieye | KOHTPOJIbH
JIOMAIIIHUX HUE b€ pabOThI
3amannii. Pabora | aucumia
¢ yueOHoit UHBI
JUTEPATYPOU

Tema 17. Teopemsl 00 9 4 | U3yuyenue VYuebHo- | KoHcmekTsl,

Umcnosele psiibl. | aOCOTIOTHO U MaTepHaoB METOoANYe | IOMaIIHuE

YCIOBHO JEKIHH, CKO€ 3aJJaHus,
CXOJIATINXCS BBITIOJTHEHHE obecrieye | KOHTPOJIbH
YUCJIOBBIX psAJax. JIOMAIIIHUX HUE b€ paboTHI,
3amanuii. Pabora | mucummi | yCTHBINA
¢ yueOHOI UHBI oTpoc
JIUTEPATYPOU

Tema 18. [Tpusnaku 9 4 | Usyuenue VYyeOno- | Konrponbn

OynkumoHanbH | Belfepmrpacca, MaTepHaoB MeToauye | bie paboThl,

bI€ U CTENeHHbIe | [upuxie u JICKIIHH, CKOE YCTHBIN

PSABL. Abens BBINOJIHEHUE obecrieye | ompoc

paBHOMEPHOU JIOMAITHAX HHE
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CXOJIUMOCTH 3aganuii. Pabora | muerunn
(GyHKIMOHATBHBI ¢ yueOHOI VHBI
X pAJIOB. JUTEepaTypon
HTtoro B cemecTpe 3 | 42 20
Cemectp 4
Tema 19. [Tonsitue n 10 19 | U3yuenue VYuebHo- | KoHcrmekTsl,
OyHKIIH OCHOBHBIE MaTepuasoB METOJMYE | IOMAIllHHE
HECKOJIBKUX CBOWCTBA JCKITHH, CKOE 3aaHu,
MEePEMEHHBIX. npenena BBITNIOJTHEHHE obecrieye | KOHTPOJIbH
YHCIIOBOM JOMAITHUX HUE bIe PabOTHI
byHKIUA 3agaguii. Pabora | mucrunon
HECKOJIBKUX ¢ yueOHOI WHBI
MEPEMEHHBIX. JUTEepaTypon
Tema 20. YactHble 10 19 | U3yuenue VYuebHo- | KoHcrmekTsl,
YactHble IIPOU3BOIHBIC U MaTepuasoB METOJUYE | IOMAIllHHE
NPOU3BOJHBIC U | auddepeHnman JICKIIHH, CKOE 3a/1aHUs,
mubdepeHIpye | CIOKHBIX BBITMIOJTHECHHE obecrieye | KOHTPOJIbH
MOCTh (pyHKIMN | QyHKIUI JIOMAITHUX HUE bI€ pabOTHI
HECKOJIbKUX HECKOJIbKUX 3ananuii. Pabota | mucuuma
MIEePEMEHHBIX. MIEPEMEHHBIX. ¢ yueOHOI WHBI
JUTEPATYpPOH
Tewma 21. ®dopmyna 10 19 | Uzyuenwue YueOHno- | KoHCHEKTHI,
[Tpunoxxenus Teitnopa s MaTepuasoB METOJUYE | IOMAIllHUE
YaCTHBIX (GYHKIIUH IBYX JICKITUH, CKOe 3aJjaHM,
MPOU3BOJHBIX U | IEPEMEHHBIX. BBITMIOJTHEHHE obecrieye | KOHTPOJIbH
muddepeHmano | DKCTpeMyM JOMAIITHUX HUE pIe pabOTHI
B (hyHKIUIT GyHKIIMH 1BYX 3agaguii. Pabora | mucrounon
HECKOJIBKUX MIEPEMEHHBIX. ¢ yueOHOI WHBI
MEePEMEHHBIX. Kacarenbnas JUTEepaTypou
TUIOCKOCTb.
Tema 22. JIBoliHbBIE 10 20 | U3yuenue VuebHo- | KoHCIEKTHI,
JIBoliHbIE MMOBTOPHBIE MaTEpHUAIOB METOANYE | JOMAIIHUE
WUHTETPaJIbI. HHTETPaJIbI. JIEKIUH, CKOe 3a/1aHus,
3ameHa BBITIOJTHEHHE obecrieye | KOHTPOJIbH
MEPEMEHHBIX B JTIOMAaITHUX HUE bIe PabOTHI
JIBOMHOM 3agaguii. Pabora | muerumi
WHTETpae. ¢ yueOHoit UHBI
JUTEPATYPOU
Tema 23. TpoiHoi 10 | 20 | Uzyuenme VYuebHo- | KoHcnekTsl,
Tpolinbie ITOBTOPHBIN MaTepuaioB METOAUYE | JOMAIHUE
HHTETPaJIbI. WHTErpall. JICKIUH, CKOe 3a/1aHus,
TpoliHoi BBIIIOJIHEHUE oOecrnieye | KOHTPOJIbH
WHTETpal B JTIOMAaITHUX HUE bIe PabOTHI
UWIMHAPAYECKU 3amannii. Pabora | pucumin
X U cheprudeckux ¢ yueOHoit WHBI
KOOp/IMHATAX. JUTEpPaTypoit
Tema 24. Mepa XKopnana. 10 19 | UsyueHwue Y4eOHo- | KoHCTEKTHI,
MHuoromepHsbIe MaTepuasoB METOJUYE | TOMAIllHUE
WHTErPabl. JICKITUH, cKoe 3aJIaHus,
BBITIOJTHEHUE obecriedye | KOHTPOIbH
JTIOMANTHUX HUC bIe pabOTHI




3agaguii. Pabora | mucrummn
¢ yueOHOit UHBI
JUTEpaTypoi
Htoro B cemectpe 4 | 60 | 116
Htoro \ 208 | 290

5. ®OHJI OLEHOYHBIX CPEJCTB JJIsi IIPOBEJEHUSA TEKYIIENA W
MPOMEXYTOYHOM ATTECTALIMM O JUCIUATIJIVHE

5.1. IlepeyeHb KOMIETEHIMHA ¢ YKAa3aHHEM JITanoB UX (POPMHPOBAHUS B INpoLecce OCBOCHUS
o0pa3oBaTe/ibHOI NPOrpaMMBblI

Koa u HauMeHoBaHne KOMIIETEHIIMH

dranbl popMUpPOBAHUS

ITK-1. Cnocoben ocBanBaTh U UCIOJIb30BATh TEOPETHUECKUE
3HAHUS U MPAKTUYCCKHUE YMEHUS U HABBIKU B MPEIMETHOMN
o0acTy pH peneHuy npodecCHOHaIbHBIX 3a/au.

1. PabGoTta Ha y4eOHBIX 3aHATHSIX.
2. CamocrosTenbHas padorTa.

[1K-3. Cnocoben hopmMupoBaTh pa3BUBAIOIIYIO
00pa3oBaTEeNbHYIO CPEy IS JOCTHKEHUS JINIHOCTHBIX,
MPEeIMETHBIX M METaIllpeIMETHBIX PE3yIbTaTOB O0yUeHUs
CpEeJICTBAMH MPETOaBAEMbIX YUYCOHBIX TPEIMETOB.

1. PabGoTta Ha y4eOHBIX 3aHATHSIX.
2. CamocrosTenbHas padorTa.

5.2. Onucanue noka3aresjeil U KPpUTEPHEeB OLCHUBAHUSA KOMIIETEHIMIA HA Pa3JMYHBIX 3TANaX UX
(opmupoBanus, onucaHue MKaJ OLEeHUBAHUS

OuenuB | YpoBeHb Sran Kpurepu Mxana
aemblie | chopmup . H
KOMITET o- dhopmup Onucanne nokasareJiei onernna | CNEHMBA
OBaHUSA HUA
€HIMH | BAHHOCTH HHUSA
IIK-1 | Iloporosel | 1. PaGora | 3Hath: Koncnek | llkana
i Ha — COBpPEMEHHbBIE KOHILIENIINH, TEOPUH, | T, OLICHHBaA
y4eOHBIX | 3aKOHBI U METOJbI B 0071aCTH (QU3UKH, | IOMAIHE | HUS
3aHATUSAX | MaTeMaTHUKU U HHOOPMATHKH U e KOHCIIEK
2. NEePCIEKTUBHBIE HATPABICHUS 3ajjaHue, | Ta.
CamMocTO | pa3BUTHUS COBPEMEHHOM HayKH; YCTHBIN [Ixana
ATeJIbHAs | — 3HAYCHHME U MECTO AMCLUIUINH or1poc, OlLIeHUBA
pabota (U3UKO-MaTEMATHIECKOTO IUKJIA B KOHTPOJI | HUS
oOriel kKapTHHE MHpa. bHas JIOMAIlIHe
VMeTh: paborta. ro
— SICHO U JIOTUYHO M3/1araTb 3a/laHu.
HOJTy4eHHbIE 0a30BbIC 3HAHUS, [lxana
— JIEMOHCTPUPOBATh MOHUMAaHHE OLICHHMBA
0011e#t CTPYKTYphl AUCIUILTUH HHA
(bu3MKO-MaTEMaTUYECKOTO IIUKIa U YCTHOTO
B3aUMOCBS3H UX C IPYTUMU onpoca.
NUCLUILINHAMY, Hlkana
— CTPOUTH MOJIETIH pealibHBbIX 0OBEKTOB OLCHHUBA
WJTU TIPOIIECCOB; HUA
— poecCHOHANBHO pelaTh 3a/1a4H, KOHTDPOJI
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OuenuB | YpoBeHb Sran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- dopmup Onucanue nmokasaresei oleHnBa OLIEHUBA
OBaHUS HUA
€HUHH | BAHHOCTH HUS
CBsI3aHHBIE C IIPEIMETHOI 00J1aCTbI0, C bHOMU
Y4ETOM COBPEMEHHBIX JIOCTUKECHUN paboTHI.
HaYKU;
— MPUMEHATh HH)OPMAITIOHHO-
KOMMYHHUKAI[IOHHBIE TEXHOJIOTUHU TS
3G PEKTUBHOTO PEIICHUS] HAYYHBIX U
IPUKJIAJIHBIX 3a/1a4, CB3aHHBIX C
peMETHOM 001aCThIO.
[IponBuny | 1. Pabora | 3HaTh: Koncnekr | Illkana
TBIN Ha — COBpPEMEHHbBIE KOHLIEIIINH, TEOPHUH, , OLICHUBAH
y4eOHBIX | 3aKOHBI U METOJbI B 001aCTH (PU3UKHU, | JOMAIIHEe | Us
3aHATUSAX | MaTeMaTUKU U MHOOPMATHKH U 3aJjaHue, | KOHCIEKT
2. HEPCHEKTUBHBIC HAITPABICHUS yCTHBIE a.
CamMocTO | pa3BUTHUS COBPEMEHHOM HayKH; OIIPOCHI, [Ixana
ATeJIbHAs | — 3HAYEHHE U MECTO AMCLUIUINH KOHTPOJIb | OLIEHUBaH
pabota (U3UKO-MaTEMATHIECKOTO 1IUKJIA B Has usi
oO1ielt KapTuHEe MUpa. pa0ora. JIOMAIIHEr
YMers: 0
— SICHO U JIOTMYHO M3J1arath 3aaHMs.
MOJTy4YeHHbIE Oa30BbIC 3HAHUS; Hlkana
— IEMOHCTPUPOBATh IOHUMAaHHUE OLIEHUBaH
o01Iel CTPYKTYphI JUCIUILIIHH ust
(bU3MKO-MaTEMAaTUYECKOT O LIUKJIA U YCTHOTO
B3aMMOCBSI3H UX C APYTUMH orpoca.
JUCLUIUIMHAMY, Hlkana
— CTPOUTH MOJIETIH PEATbHBIX OO BEKTOB OLICHUBaH
WX TIPOLIECCOB; ust
— po¢heCCUOHATIBHO pellaTh 3aJauH, KOHTPOJTb
CBsI3aHHBIE C IIPEIMETHOI 0071aCTbIO0, C HOM
Y4ETOM COBPEMEHHBIX JIOCTHKECHUN paboTHI.
HaYKU;
— MPUMEHATH NHPOPMAITMOHHO-
KOMMYHHUKAI[IOHHBIE TEXHOJIOTUHU TS
3¢ (HEeKTUBHOTO PELIeHUS] HAYYHbIX U
NPUKJIAIHBIX 3a/1a4, CB3aHHBIX C
IIpeIMETHOM 00JIaCThIO.
Bnagers:
— CIIOCOOHOCTBIO K JIOTHUYECKOMY
paccyxIeHHIO;
— MOAETMPOBAHHUEM JIJISI TIOCTPOCHUS
00BEKTOB U MPOLIECCOB, OMPEeTECHU
WITH TIPEICKa3aHMsI UX CBOWCTB;
— OCHOBHBIMU METO/IaMU PeIIeHUS
3a/1a4, chOpMYITMPOBAHHBIMU B paMKax
pPEMETHBIX 00JIacTeH.
IIK-3 | Iloporoser | 1. PaGora | 3Hath: Koncnekr | Hlkana
i Ha — XapaKTEePUCTUKY JTUYHOCTHBIX, , OLIEHUBAH
y4eOHBIX | MeTanpeIMEeTHBIX U MPEJAMETHBIX JOMAIHee | wst
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OuenuB | YpoBeHb Sran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- dopmup Onucanue nmokasaresei oleHnBa OLIEHUBA
OBaHHS HUS
€HIIMU | BAHHOCTH HHA
3aHATUAX | pPe3yJbTaTOB 00pa30BaTEIbHON 3aJlaHue, | KOHCIEKT
2. JIeATETLHOCTH B KOHTEKCTE B YCTHBIN a.
CamocTo | mpeaMeTHOH 001acTH; ClIOCOObI ormpoc, [lIxana
ATeIbHAS | OKa3aHWs WHIUBUIYATbHON KOHTpOJIb | OIICHUBAH
paboTta Mearorn4eckoi MoMoIIH 1 Hast usi
MOJIEPIKKH 00YJarOIUMCS B paborta. JIOMAaIIHer
3aBHCHUMOCTH OT X CIIOCOOHOCTEH, 0
00pa3zoBaTesIbHBIX BO3MOXKHOCTEH U 3a/1aHusl.
moTpeOHOCTEH. [Ixana
YMeTs: OLICHUBAaH
— OKa3bIBaTh aJ[PECHYIO usi
MeJaroru4ecKyro MOMoILb U YCTHOTO
MOAJEPKKY 00y4aroUIMCsl, B orpoca.
3aBUCHUMOCTH OT MX CIIOCOOHOCTE, IIxama
00pa3oBaTeNbHBIX BOZMOKHOCTEHN U OLICHUBaH
noTpeOHOCTEH, B TIpoliecce usi
JOCTHKEHUS] METAIlIPEIMETHBIX, KOHTPOJIb
MPEIMETHBIX ¥ IMYHOCTHBIX HOM
pE3yNbTaTOB. paboTHI.
[Iponsuny | 1. PabGora | 3Hath: Koncnekr | Hlkana
THIN Ha — XapaKTePUCTUKY JIMYHOCTHBIX, , OLICHUBaH
YU4EOHBIX | METalpeIMETHBIX U MPEIMETHBIX JOManiHee | us
3aHATUAX | pPe3yJIbTaTOB 00pa3oBaTEIbHON 3aJlaHue, | KOHCHEKT
2. JIeATETLHOCTH B KOHTEKCTE B YCTHBIE a.
CamocTo | mpeaMeTHOM 00IacTH; CIIOCOOBI OTIPOCHI, [Hkana
ATENIbHAsT | OKa3aHWs UHIAUBUAYATbHOMN KOHTpOJIb | OIICHUBAH
pabota MeAarorn4eckoii MOMOIIH U Hast usi
MOAJICPKKHA 00yJarOUMCS B pabora. JIOMAaITHeT
3aBHCHUMOCTH OT X CIIOCOOHOCTEHA, 0
00pa3oBaTeNbHBIX BO3MOXKHOCTEH U 3aJIaHusl.
noTpeOHOCTEH. [kana
YMmerts: OLICHUBAaH
— OKa3bIBaTh aJ[PECHYIO usi
MearOrH4eCKyr0 MOMOIIb U YCTHOTO
MOJJEPKKY 00yUaroUIMCsl, B orpoca.
3aBUCHUMOCTH OT UX CIIOCOOHOCTEH, IMxana
00pa3oBaTeNbHBIX BO3MOKHOCTEH U OIICHUBaH
noTpeOHOCTEH, B TIpoliecce usi
JOCTHIKEHUS] METANPEIMETHBIX, KOHTPOJIb
MPEIMETHBIX ¥ TIHIHOCTHBIX HOI
pe3ynbTaToOB. paboTHI.
Bmanerts:

— CIIOCOOHOCTBIO U OIIBITOM
MIPUMEHEHHUS B IIPEeIMETHOMU 00J1aCTH
Pa3IMYHBIX CIOCOOOB OKa3aHUS
aJpeCHOM MeIaroru4ecKor MoMOIIHU 1
MOJEPKKHA 00yJarouMCs B
3aBUCHMOCTH OT MX CIIOCOOHOCTEM,
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Onenus
aeMble
KOMIIET
eHIMH

YpoBeHb
copmup
o-
BAHHOCTH

dtan

¢dopmup
OoOBaHUuda

Onucanue nmokasareJei

Kpurepu
U
OlleHHBA
HHA

Ixana
OlICHMBA
HUA

00pa3oBaTEILHBIX BO3MOKHOCTEN U
OTpeOHOCTEN.

[IIxana oneHNBaHNA KOHCIIEKTA

Kpurepuii

Banabl

Crynent Hanucan 0 — 10% Bcex nexuuii

0

Crynent Hanucan 11 —20% Bcex Jiekuuit

Crynent Hanucan 21 —40% Bcex Jiekiui

Crynent Hanucan 41 — 60% Bcex Jiekui

Ctynent Hanucan 61 — 80% Bcex JIeKIuit

Crynent Hanucan 81 — 100% Bcex nexuuit

Gl WIN -

IIIxana oneHUBAHUS JOMAIIHEr0 3aJaHUA

IToxa3zaTean

Banasl

Crynent npaBunbHO BbinonHuWa 0 — 10% momannero 3aganus

Crynent npaBmwibHO BeIOMHWI 11 — 20% nomarnHero 3axaHus

CryneHT npaBmwibHO BbITOMHWI 21 — 40% nomarniHero 3axaHus

Crynent npaBmwibHO BeIONHWI 41 — 60% nomarnHero 3axaHus

Crtynent npaBuiibHO BbinonHWI 61 — 80% gomarHero 3aganus

Crynent npaBuiibHO BbionHWI 81 — 100% momarixero 3agaHus

I WN -

Ikaja oueHUBaHHUSA YCTHOI'O ONPOCa

Kpurepuii ouenHnBanus

Banasl

CTYIIGHT OTBCTUJI HA BOIIPOC M ITOKa3aJl IMMOJHOC U YBEPCHHOC 3HAHNUEC TCMbI

5

CryaeHT OTBETUI Ha BONPOC, OAHAKO B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIE
OIIMOKHU, HEAOCTATKU U HETOYETHI

4

CTyzeHT B 11eJIOM OTBETUJI Ha BOIIPOC, HO B OTBETE UMEIOTCS 3aMETHBIE U TPyObIe
OIIMOKHU, HEAOCTATKU U HETOUYETEI

CTy,I[eHT HC OTBCTUJI HA BOIIPOC, HO UMCHOTCA Oolee ABYX IMPAaBUJIbHBIX H,Z[ef[ 500048
IMOAXOJ0B K IIPABUJIBHOMY OTBCTY

CTy,I[eHT HE OTBCTHUJI Ha BOIIPOC, HO HMCIOTCA TOJBKO OJHA-ABC HACU HJIN
IMOAXOJbI K IPABUJIIBHOMY OTBCTY

CTy,I[eHT HC OTBCTUJI HA BOIIPOC U MOKa3aJl IMOJIHOC HC3HAHNUEC TCMbI 3aIaHU

IIIxaja OneHNBaHUS KOHTPOJIbHON PadoThl

Tloka3zarTein

Banibl

CtyneHT npaBuwibHO BRIMOTHII 0 — 4% Bcex 3amaHuit

0

CtyneHT mpaBmiIbHO BeITOHII 5 — 10% Bcex 3amanuit

CtyneHt npaBmibHO BimonHUI 11 — 20% Bcex 3amanuit

CrtyneHT npaBmibHO BeITOHMT 21 — 30% Beex 3amanuii

CtyneHT npaBmibHO BeionHUI 31 — 40% Bcex 3amaHuit

CryneHT npaBmibHO BeITOHMT 41 — 50% Beex 3amanuii

CtyneHT npaBmiIbHO BRITONHMIT 51 — 60% Beex 3amanuii

OO WIN|F-
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CtyneHT npaBuibHO BeIOTHWI 61 — 70% Bcex 3amanuit 7
CtyneHT npaBuibHO BeimosaHmI 71 — 80% Bcex 3amanuit 8
CtynenT npaBuwibHO BeIMOIHMI 81 — 90% Bcex 3amaHuit 9
CtyneHT npaBwibHO BbInoJHUI 91 — 100% Bcex 3agaHuil 10

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHMsl WJIH HHbIe MaTepHaJibl, He0OXOAMMbIe IJ OLEHKHU

3HaHHﬁ, yMeHHﬁ, HABbIKOB H (I/I.J'II/I) onbITa JEATCJIBHOCTH, XaAPAKTCPU3YIOLIHUX

¢GopMupoBaHus KOMIIETEeHUIMIA B IIpollecce 0CBOEHUS 00Pa30BaTeJIbHON MPOrPaMMBbl

IIpruMepHBIH CIMCOK TeM JIJIs1 KOHCIIEKTA
Cemectp 1

JleicTBUTEIbHBIC YHCIIA.

[TonsaTust GyHKUMHU U IOCIEI0BATENbHOCTHU. [Ipeien mocnen0BaTeIbHOCTH.
[Ipenenbr GyHKIMA.

HenpepbsBHOCTD QyHKITHIA.

[TpousBonas u quddepeHnnar.

OcHoBHBIE TeopeMbl TU(PepeHINATHHOTO HCYUCIICHHUS.

[Ipumenenue auddepeHnaIbHOro UCYUCICHUS K UCCIIEOBAHUIO (PYHKIIHA.

Noook~owhE

Cemectp 2

[lonsTre 1 cBOICTBA HEONIPEAEIEHHOTO UHTErpaIa.
OcCHOBHBIE METO/bI UHTETPUPOBAHUSI.
WuTerpupoBanue 1poOHO-pallMOHABHBIX (DYHKIHMH.
WHTerpupoBanre TPUrOHOMETPUYECKUX (PYHKLIMH.
WHTerpupoBanue UppaOHAIBHBIX (PYHKIUH.

AR

Cemectp 3

Ornpenenn€HHbINA UHTErpajl U €ro CBOMCTBA. Y CIIOBHSI HHTETPUPYEMOCTH.
®opmyna Hetorona — JleitOnuna u e€ npuMeHeHwUs.

I'eomeTpuueckue u pu3ndecKue MPUIOKEHHS ONpeIeIEHHOTO HHTerpaa.
HecoOcTBeHHbIE HHTETrpaIbI.

HucnoBble psabl.

DYHKIIMOHAIBHBIE U CTETICHHBIE PSIBL.

oakrwdE

Cemectp 4

[Ipenen 1 HEMPEPHIBHOCTH (PYHKIINU HECKOJIBKHUX ITEPEMEHHBIX.
YacTHble pou3BoAHbIE, AU PepeHInpYEeMOCTh U AU PepeHnat.

JIBOMHBIE UHTETPAJIBI.
TpoliHble UHTETrpaIbI.
MHOroMepHbI€ UHTETPAIBI.

ocoarwhE

IIpumepHbIe 3a1a4M JOMALIHET 0 3a/1aHUS
Cemectp 1
1. IlpeacraBuTh B BUJE OOBIKHOBEHHOW APOOU MEPHOAMUYECKYIO AECATUUHYIO IPOOb:
a) 3,7(936); 0) 7,1(603); B) 1,(15); r) 2,(45).

2. Haiitn TOYHYIO BEPXHIOKO U TOUHYIO HUXKHIOIO I'PaHH YUCIIOBBIX MHOXKCCTB!:
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10.

11.

12.

a) A:{\lon”j?, neN}u[l, 2); 6) A={2"¥" neNju(8, 23].
+

. HaliTu npenen nociaeqoBaTeIbHOCTH:

4n? ~ 2n?

n+2
a) Iim%; 0) lim n+8( n+7— n+2); B) lim
n—wo 3N (_2)n n—o0 n—»c0

Haiitu npenen Gynkiuu:

+7n
2n+5 n+3 )

2/cos X

5 1By —
a) lim X =X=2. Iim( 2 3 j; 5 lim S84 o 1-Yeosx
x=>2 | Ix+7 -3 -1 x* =1 x° -1 -2 3% _4x—1 x—0

. Haiitu npousBognyto y'(X) dyHkuumu:

a) y=arctg(shx); 6) y=Inarcsin/1-e*; B) Yy = (arccos x)\w; r) y=X

. Haiitu BTOpyto npousBoanyo y'(X) QyHKImu:

a) y=-/x—(x+Darctg-/x; 6) y=In X“ll; B) y=e"®,

. Haiitu npousBoanyto y"(X) mapamMeTpuydecKu 3aJaHHON (YHKIIHMH:

a) Xx=+/2t—t?, y=arcsin(t-1);  6) x=tg’t, y=cos’t; B) X = In tgt, Y=

. Paznoxuts MHOTOWIeH P(X) B psin Teitiopa ¢ EHTPOM B TOUKE Xo:

a) P(x)=x*-6x>+8x, x,=-1; 6) P(x)=(x+1)*-16x*, x,=1.

. Haiitu HHTCPBAJIbI BO3pACTAHUA U Y6I>IBaHI/I${ H TOYKHU 3KCTpEMYyMa (1)YHKI_II/II/I:

3
a) y = Xx-—>5arctgx; 6) y=xe™"; B) y=x’Inx; r)y=);+1.
X
Haiiti uHTEpBaJIBI BBIMMYKIOCTH U TOYKH Meperuda GyHKIUU:
1
a) y=x%Inx; 6) y=x>+=; B) y =6x°—8x°; r) y=x‘e™*.
X

Haiitu acumntotsl rpaduka GyHKIUU:

e* +4e arctgx + 2x* +5x
Y= 5 O y=_—T 5 py=_—
e’ —e 3arctgx — (X+1)°(x-2)

Haiitn HanOonbiee U HauMeHblnee 3HaueHus Gynkuun Y = f(X) Ha oTpeske [a,b]:

Xsin X

xarcsinx

in2t

a) y=x"+4x, [-2,2]; 6) yzle, [1/2,3]; B) y=x°—7x*+11x, [0,2].
X% +

Cemectp 2

. Haiitu HCOHpe)IeJ'IéHHHﬁ MHTETpaJl, UCIOJb3Yysd METO MHTCTPUPOBAHUA 11O YACTSIM.

a) .[(x+1)sin(4x)dx; 6) j(sx—z)e“ dx ; B) jx3 In xdXx.

. Haititu Heonpenen€HHplid MHTErpall, UCIOJIb3YsI METOJI 3AMEHBI IIEPEMEHHOM:

a)J‘ x+1 dx 6).[ sin xax_ B) .[x(2x+5)1°dx; r) Ixzexp(2X3+1)dX-

X~/x —1 J1+3cosx |

. Haiitu HeonpeaenéHHpIi HHTETpal OT JPOOHO-PALUOHAIBHON PYHKIINU:
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a)I;Hsdx;GIXdX' B)J. xdx2
X* —4x 6X+5 (X+1)(x+2)

. Haiitu Heonpenen€HHplii UHTErpall OT TpHFOHOMeTqueCKOﬁ byHKIUu:

a) J'sinsxdx; 6) Ifisc);g);' B) j

r) Icos3xdx.
sin®x’

. Halitn Heonpe e i€ HHBIN HHTerpan OT KBaJPaTUYHON UPPALUOHAIBHOCTH:

a) J‘«/xz—ldx; 6) J' 1)5/2’ B) J‘(X+1j3/2

Cemectp 3
. BbluucnuTh onpenenéHHblid UHTErpad:
7l3 1 5
X dx xdx . In x dx
a J. S 6) I\r B) jarcsm xdx ; r) I .
/s COS” X 5 5 X
T

. Haiitn Ijiomaab (1)I/IprLI, OrpaHquHHOﬁ JIMHUAMU Ha OTPE3KC:
1/x

) y=C, my=0,1<x<2; 6) y=0 uy=17-x*, 1<x<4.
X X
. Hanitu AJIMHY OYyTr'U KpHBOﬁ B IPAMOYT'OJIbHBIX KOOpI[I/IHaTaX:
2
a) yzx— In2x 1<x<2; 6) y=-+1-x*+arcsinx, ngs;.

. Haiitu 00B€M Tena, 06pa3oBaHHOTO BpaleHHeM BOKpyT ocu OX KpuBoii:

1
a) y=-———,
\/1+ex

. Hantu Hec06CTBeHHLH7I uHTerpan 1-ro poxaa:

2 I _ 6)+J‘3° dx ; B)*jf xdx

0<x<In5; 6) y=(x+1)"x, 0<x<1.

xIn X' e x o (X+D(x+2)(x+3)
. HccnenoBatp Ha aOCOIOTHYIO U YCIOBHYIO CXOJAUMOCTD YHCIOBOM PAI:
n" . (- 1)”l(n+4)
a) (- 6) B) n-1
Z;‘nlns’4 Z_;‘ 3n%./n+5 Z‘( D (2n+1)I
. HaiiTi 061acTh CXOIMMOCTH CTENIEHHOTO PAJIA!
(4x+7)" = : (3x)*"
Z 6) Y (2x+5)" ; Z T
(n +1)(n + 3) n=1 n=1 n
. Pasnoxwurs B pan Teiinopa no crenensam X pyukiuo Y = Y(X) u ykaszaTh 061acTh CXOAUMOCTH PAZIA:
2
X e —¢e
a) y=———,; 0) y= u; B) y=(x+x%)arctgx.
1+5x—-06x x?
. Hatiti cymmy creneHHOTO psifia U yKa3aTh ero 001acTh CXOJAMMOCTH:
0 2n + 1 - o0 Xn+2 ) ..
a) z X 0) Z —; B) Z nex
n=0 n! n=0 (n + 2)”' n=0
Cemectp 4
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10.

11.

. Haiitu nBoitHoii npexnen:

. _ . 10"
a) lim L > x_. 6) lim (x* +y*)?| ch—, L >—1[;  B) lim 140 :
x4 Xy + 3y X—y X—>0 X4y X—® Xy
y—0 y—>o0 y—4
. Hanmcarp ypaBHEHHe KacaTelbHOH IIIOCKOCTH K HOBEPXHOCTH Z = Z(X,Y) B Touke M(X,,Y,):
D=2 M@y 6 =27, M@ 2=, M@3).
X7y 1+xy

. Haiiti yactHble mpou3BoaHbIe Z, U Z, cinoxHOU GyHkumu Z = z(X,Y), rae X = X(u,0) u

y = y(U,v) , ucronb3yss KHBAPUAHTHOCTH (PopMbI Au(PepeHIInala nepBoro NopsIKa;
2

X .

a) z=arctg(x’—y), X=U, y=u’-0v’; 6) z=——, x=e"", y=e?"
y

Haiitu yacTHBIC IPOU3BOJHBIE Z, U Z’y HESBHO 3aJaHHON QyHKIHMH Z = Z(X, Y):

a) sinz+xy’z =xy; 6) e’ +4z=xcosy; B) IN(1+xyz)+z=x3y°.

4 " 14

. Haiitu yacTHbIe MPOM3BOIHBIE BTOPOTO MOPsAKA Zy , Zy, , Zy, M Zy, GyHKIMH Z = Z(X,Y):

a) z=sin(xy+cosy); 6) z=In(1+x%y*);  B) z=arctg(x’y*); r) z=x".

. HaiiTn yacTHYIO IPOM3BOIHYIO BBICILETO MOPsiIKa QYHKIMKA Z = Z(X, Y):

3 4 - !
a) 8272, z7=¢eY: 6) 623, z=X"Y, B)%’ z=I(L+x* +y%).
ox’oy oxdy X+ X" 0y

. Pasnoxwuts mHOrouwnen P(X,Y) B psin Teiinopa ¢ neHTpoM pasnoxkenus B Touke M(X,,Y,):

a) P(X,y)=x"+2xy+Yy*, x,=1Y,=-1; 6) P(X,y)=x}+Xy+Xx-y, X,=-1y,=-1.

. Haiitu nokasibHbIe 3KCTpeMyMbl QYHKIMU Z = Z(X, Y):

a) z:xy—lnx+i; 6) z=x>—y*-3xy; B) Z=Xy(l-X—-Y).
Y

. I3smeHuTH TMOPSAOK MHTCIPUPOBAHUA B IIOBTOPHOM MHTEIPAJIC:

a) _z[dyzjyf(x, y)dx; 0) ﬂfdxﬂjﬂxf (x,y)dy; B) jdx 1:fxf(x, y)dy; 1) Jz.dx\]'
0 0 0 0 0 i 1 0

f(x y)dy.

Haiitu nBoliHON HHTETpa:

a) [[(y=xydxdy, me D=f<x<3 x<y<x*);
6) }Jarctgzdxdy, e D={x?+y?<1 x>0, y>0);
B) ”\/mdxdya re Dz{x2+y2316, XSygx\E};
r) ﬁydxdy, e D=1x?+y?<2x y>0.

:

Haiitu TpoitHOM HHTErpaI:

a) .mxz(l—y)dxdydz, rie H={x+y+z<1 x>0, y>0, z>0};
H

0) J.H(x+y)dxdydz, rre H={O£x£1, x> <y<x, ygsty};
H
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© N o O

10.

11.

. Haiitu npenen nmocnenosarensaoctu lim

. Haiitu mpenen ¢pynknun lim

. Haititn Heonpenen€HHslii MHTErpal

. Haititu Heonpenen€HHslii MHTErpal J.

. Haititu Heonpenen€HHplii HHTErpall j

. Haititu Heonpenen€HHslii HHTErpall J

B) _mxyzzdxdydz, e H={x2+y2+22§1, x>0, y>0, 220};
H

r) Iﬂ(xz +y2)dxdydz, rie H ={x2 +y?+22<9, YxP+y® < z}.
H

IIpumepHbIe 3a1aHUSA KOHTPOJLHOM PadoThI

Cemectp 1

. IlpencraButh B BUJIe OOBIKHOBEHHOM JAPOOH MEPHOIUIECKYIO AECATUUHYIO 1pods 4,(135).

(n+3)!1+4(n+1)!
e 5(n+3)1-7(n+ 2)!

AJ1-x -3
X—>—8 2+§\/; '

log , x|

Haiiti iponsBoanyto Gyskmmu Y = (X° —X* +3x +7)*

Haiitu Touku pa3pbiBa GyHKIUHU Y = U YKa3aTh UX THIL.

2_9x+1

Haiiti ipom3BoHyi0 Y'(X) IapaMeTpiuecK 3a1aHHOM (GYHKIHE X = arcsint, y = (1+ Jt )UZ :

Haiitu npoussoanyro Y'(X) HesBHO 3aganHol Gynkiuu y = y(X): xy—Iny=3.

Haiitu oO1iiee BoIpakeHHE /IS TPOU3BOIHO#M mopsiaka 7 oT pyukuuu Y = In(3x —2) .

o X
Haiitu untepBanbl Bo3pacTaHus U yObIBAHUS U TOYKU SKCTpEMyMa QYyHKIUHU Y = ny
nx

_y2
HaiiT MHTepBAIIb! BEITYKIOCTH U TOUKHM Tepern6a Gynkuun y = xe X /%,

5x% —2x+1

Haiitu acumnrotsl rpaduka Gynknun y = ——5———— .
4x° —7x+3

Cemectp 2
3
JMdX .
X

In x

. Haititu Heonpenen€HHslii HHTErpal J. ——dX.

Xx~/In x+1

. Haititu Heonpenen€HHslii HHTErpal I xarctgxdx .

X+3

. Haititn Heonpenen€HHslii HHTErpal '[ dX MeTon0M «BBIYEPKUBAHUINY.

(X+D(x+2)(x+5)
e¥*dx
(2+e*)*

. Haititu Heonpenen€HHplii HHTErpall _[ tg®xdx .

dx
et =1
dx
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10.

e
. Haititu onpenen€Huslii HHTErpai j

" . 3x
. Haiitn mutomanpe Gurypsl, OrpaHHYCHHON JIMHUSAMU Y = COS(7 X) U Y = o 0<x<

. Haiitu HecoOcTBeHHBIN HHTETpal 1-ro pona I
. MccnenoBatk Ha aOCOIOTHYIO M YCJIIOBHYIO CXOAMMOCTH YHCIOBOM Pl Z

o0
. HaiiTi 001acTh CXOUMOCTH CTETICHHOTO psijia Z

. Paznoxuth ¢yHKIMIO

. Haiitu noiinoit mpeaen lim

. Haiitu nokanbHbie skcTpeMyMbl GyHKIMU Z(X, Y) = XY + — +
X

Cemectp 3
1+1Inx
X

dx

1

W

. Haiitu myimHy 1yru KpUBOM B MPSAMOYTOJIBHBIX KoopauHaTax Y =chx, 0<x<1.

1

X+ X2

Haiitu 06bEM Tena, o6pazoBaHHOro BpamieHueM BOKpyr ocu OX kpuBoil Y = , 1<x<3.

+00

arctgx
2

dx

5 1+X

® (_1)n—l

“~(4+I%n)n’

@2x+1"

sin (3x)
X

—3cosx B psaa Teiimopa mo cTemeHsM X W yKaszaTb 00JacTh

CXOOIUMOCTH psaa.

Cemectp 4
In(1+ x°y) _

o8 1+ Yy -1

. y
. Hanucatp ypaBHEHUE KacaTeNbHOM MIIOCKOCTH K MMOBEPXHOCTU Z = X\N +—— BT1ouke M (L, 4).

N

~ ! L .
. HaiiTi yacTHbIC IPOU3BOJIHBIE Z, W Z| HESBHO 3a/IaHHOM bynkuuu z = z(X, y):

z —sin(xyz) =e*y?.

HaiiTi Bce yacTHEIE POM3BOAHEIE 2-T0 mopsaka GyHkmun Z(X,y) =y In(1+ x%y).

. Paznoxwute muaorounen P(X,Yy)=x>+2Xxy+ Yy B psax Teitnopa ¢ nearpom B Touke M (-1, —1).

2y? "’

0 0

. I3MeHuTh Nops 10K HHTETPUPOBAHUS B IOBTOPHOM MHTErpase J.dy .[ f(x,y)dx.

1 ye

. BeraucnuTh 1BOMHOM HHTETpal ” X/XZ +y?—4dxdy,rne D= {4S x> +y? <25 x< y}.
D

. Berumcaute TpoitHOI nHTErpan I”dx dydz,rme H = {X +2y+1z<1 x>0, y>0, z> O}.
H

BbruncnuTh TpOMHOM MHTErpas J.”Z dxdydz,rme H = {Xz +y?+2°<4,2> O}.
H

IIpumepHbIe BOPOCHI YCTHOIO ONPOca

Cemectp 1
26



BN

15.

16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.

217.

28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

. Kak onpeensioT pauroHanbHble U IeWCTBUTENbHBIE YKciia? UTo Takoe uppaliMOHaIbHbIE

yuciaa?

. B uém cocTosT cBOMCTBA YIOPSIIOYEHHOCTH U CBOMCTBA HETIPEPHIBHOCTU?

HCpC‘II/ICHI/ITB OCHOBHBIC aKCHMOMBbI MHOKCCTBA I[CﬁCTBHTGJ'H:HI)IX HHUCCII.

. Uro Takoe neiicTBuTenbHas (PyHKIUS 1EHCTBUTENBbHOM epeMeHHoi? UTo Takoe rpaduk

byHKIUNA?

. UTo 03HaYaeT OrPaHUYCHHOCTb U HEOTPAHUYEHHOCTh (PYHKIMU? UTO Takoe yeTHast, HeueTHas

WIN TIepUOUYecKast PyHKIIHs?
Uro Takoe ciaoxHasi GyHKIUS?

. Uto Ttakoe obpatHas ¢pyHkiusa? KakoBo yciaoBue e€ cyiecTBOBaHUs?
. JlaTp ompenenenue npenuena YuciIoBOM Mocae10BaTeIbHOCTH. YTO Takoe OeCKOHEUHbIe

npeaenbl?

. KakoBBEI OCHOBHBIE CBOMCTBA CXOIAIIMXCS MOCIEN0BaTEIbHOCTEH?
10.
11.
12.
13.
14,

Kak BeIriaaaT apudmeTryeckue onepanuu Haj CXOASAIUMUCS OCIeI0BaTEIbHOCTIMU?

B uem cocTout Teopema BeliepiTpacca 0 MOHOTOHHOW OrpaHMYEHHON 11OCIIEA0BATEIBHOCTH?
UYro Ttakoe uncio e? Kak 10ka3bIBalOT CXOJUMOCTh IIOCTIEI0BATEIBHOCTH K TaHHOMY YHCITY?
Cdopmynuposats Teopemy bonbiiano — Beliepmrpacca 06 orpaHUYEHHO# MTOCIIeI0BATEIILHOCTH.
UYro Takoe yHnaMeHTanbHas nocienoBarensHocth? ChopmynupoBats kKputepuit Komu
CXOJMMOCTH TI0CJIE10BATEIbHOCTH.

Yro Takoe GeCKOHEUHO Majible TocaenoBaTenbHoCcTU? KakoBa ux cBsi3b ¢ OECKOHEUYHO
0OJBIIMMHU [TOCIEA0BATEIBHOCTAMU ?

CdopmynupoBats onpeaeneHus npezena GyHkuu B Touke o ['eitne u mo Kormm.

Uro Takoe OAHOCTOPOHHUE TPEIEIIbI?

CdopmynupoBath ornpeaencHue npeaena GyHKIUN Ha OECKOHEYHOCTH.

CdopmynupoBaTh ornpeiencHiue 0ECKOHESTHOTO TIpe/ea.

KakoBbl OCHOBHBIE CBOICTBA MPeAENOB PYHKIMH U apuMeTHUECKUe ASUCTBUS HAJl IpeeiaMu
byHKIUI?

UYrto 03HauaIoT mpeieiabl MOHOTOHHBIX (PYHKIUN?

KakoBbl 3aMeuarenbHble IIpeieibl?

Yro Takoe 6eckoHeuHO Manble pyHKIN? KakoBa uX cBsA3b ¢ 0ECKOHEYHO OOJIBIIMMHU
byHKIUSIMU?

Yro takoe «O» U «0» OTHOIIEHUS Mexay GyHKIusaMH B ipenene? Kakosbl ux cBoiicTa?

Uro Takoe skBUBaNeHTHbIE (pyHKIIMU B nipenene? KakoBsl ux cBoicTBa?

YTo 3HAYUT HENPEPHIBHOCTH (PYHKIMH B Touke? KakoBbI TOKaJIbHbIE CBOMCTBA HEMPEPBIBHBIX
GyHKIUI?

KakoBbl OCHOBHBIE ONIEpaIK HaJl HENPEpbIBHBIMU QyHKIMAMHU? B 4éM cocTOUT mpeaenbHbIi
Nepexo/1 Mo/l 3HaKOM HENpPepbIBHON QyHKIMH?

Yro Takoe Touka pazpsiBa ¢pyHkuun? Kakosa Tunsl Touek paspeiBa? CHopMynupoBaTh TEOpEMY
0 pa3pbIBaX MOHOTOHHBIX (QYHKIIUH.

CdopmynupoBats Teopemsl BeiiepiiTpacca o HelpepbIBHBIX (GYHKIHUAX.

B uém cocTout Teopema 0 MpOMEKYTOUHBIX 3HAYEHUSIX HEMPEPHIBHBIX PYHKIINNA?

Yro takoe nmpousBoaHas pyHKiun? Kako e€ reomerpuueckuit 1 pu3nyecKuii CMbICIbI?

Uro Takoe nuddepenupyemocts pyHkiun? KakoBo HeoOXxoaumoe ycioBue

g depeHIpyeMocTu?

ChopmynupoBatb GOpMYIIBI I MPOU3BOTHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKITHH.
CdopmynupoBaTh GOpMYIBI sl TPOU3BOJIHOM CIIOKHOM 1 00paTHOU (QYHKITUH.

Yro takoe quddepeHnnan u Kakoe ero reoMeTpUuYecKuil CMbICH?

[TepeuncauTh TPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

Yto Takoe mpou3BOHbIE U AU PEepeHIInaNbl BRICIINX MOPAIKOB?

Kak HaxoauTp npou3BoHbIe QYHKIMH, 3aJJaHHOM apaMeTpudecku?

Cdopmymnuposats Teopembr Depma, Pomis, Jlarpanxka u Komm.

Ilepeuncnuth BUabI HEONpeaAeIEHHOCTEN. B uéM cocrout npasuio Jlonurais pacKkpeITUs
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41.

42.
43.
44,
45.
46.
47.
48.

ocouarwhE

~

10.

11.
12.
13.

akrwn

~No

10.

11.

12.
13.

14.

HeonpeaenéHHocTeNn?

UYro Takoe popmyna Teitnopa? KakoBo octaTounoe cimaraemoe B hopme Ileano u B popme
Jlarpanxa?

KakoBbl mpu3HaKu MOHOTOHHOCTU (DYHKIIUN?

[TepeuncnuTh JOCTATOYHBIC YCIOBUS JIOKATHHOTO SKCTpeMyMa () YHKITUH.

Yrto Takoe BBRIMYKIOCTh PyHKIMK? YTO Takoe Touka rneperudoa GyHkiun?

KakoBbI PHU3HAKYU BBITYKIOCTH ()YHKITUU?

[lepeuncnuth JOCTATOYHBIEC YCIOBUS TOUYKHU Neperuda GyHKIuu.

Urto Takoe BepTUKAIbHBIC, TOPU30HTAIBHBIC M HAKIIOHHBIC aCUMITOTHI rpaduka GyHKIumn?
CdopmynupoBath 1iaH mocTpoeHue rpaduka GyHKIIH.

Cemectp 2

UYro takoe nepBooOpazHas GpyHkuu? YTo Takoe HeonpeaenéHHbINH HHTErpa?

KaxoBbl OCHOBHBIE CBOICTBA HEOMPEIEIEHHOTO HHTEerpasia’?

CdhopmynupoBaTh TaOIUITy OCHOBHBIX HEONPEACIEHHBIX HHTETPATIOB.

B uém cocTout MeTo MHTErpUPOBAHUS 110 YacTIm?

B uém cocTouT MeTo1 3aMeHBI IEPEMEHHOM B HEOIPEASIEHHOM HHTErpasie?

Uro Ttakoe mpocTeiiue paiuoHaibHble apodu? B uyéMm cocTouT Meroa HeonpeaenEHHBIX
KO3 (DUIIMEHTOB U METO/T «BBIYEPKUBAHHIN?

Kak BBIYUCIATH UHTETPANIBI OT IPOCTEHIINX PAlHOHATIBHBIX Ipo0eii?

Uro Takoe paunMOHaTIbHAs TpUTOHOMETpHYeckas (yHkusa? UYTo Takoe yHUBepcalbHas
TPUTOHOMETPHYECKAs MMOICTAHOBKA?

. Kak mnpoBogsaT UHTErpupOBaHHME CUMMETPUYHBIX PALMOHAIBHBIX TPUTOHOMETPUYECKUX

byHKIMi?

Kak wuHTErpupyoT TpPUrOHOMETPUYECKHE OWHOMBI M IPOU3BEACHUS TPUTOHOMETPUUECKUX
byHKIMi?

Uro Takoe KBaJipaTUUHbIE HPPALMOHAIIBHOCTH U KaK UX UHTETPUPYIOT?

Yro Takoe JpoOHO-TMHENHHBIE UppalMoHaIbHOCTH? UTO Takoe ApoOHO-THHEHHas 101CTaHOBKA?
Yro takoe muddepennmanbapie OnHOMBI? Kak nX HHTErpupyoT?

Cemectp 3

Yro Takoe omnpenenéHHbli uHTerpan? B uéMm 3akmrouaeTcs HEOO0XOAMMOE  YCIOBUE
UHTErpupyemMoctu GyHKIUN?

Yro Takoe BepXHHUE U HIDKHUE CyMMBbI [lapOy?

B uém 3akmtouaercs KpuTepuili UHTErpUPYEMOCTH QYHKIUIT?

[lepeuncanTb OCHOBHBIE KJIACCHI MHTEIPUPYEMBIX (DYHKIIUH.

KakoBbl OCHOBHBIE CBONCTBAa HHTErpaja C IEpPEeMEHHbIM BepXHMM mpenenom? IlpuBectu
dbopmyny Hetotona — Jleitonuna.

ITpuBect GpopMyny HHTETPUPOBAHUS IO YACTSM B ONpPEAEIEHHOM UHTETpaJe.

[IpuBectu popmybl 3aMEHbI IEPEMEHHBIX B ONPEIETIEHHOM UHTETpalle.

. B uém coctoaT Qopmyna npAMOYroJbHUKOB U (GopMyna Tpaneuuid s HpUOIHKEHHOTO

BBIUHCIICHUS ONIpeIeIEHHOr0 HHTerpasa’?

. Uro takoe kBajgpupyemas gurypa? Kaxk BHIYUCISIOT IJIOMIAIH IIOCKUX (Huryp?

Urto takoe kybupyemoe teno? Kak Beraucistor 00b6émbl Ten? [lpuBectu Gopmyny oobéma Tena
BpalllCHUS.

Uro takoe crpsimiiseMas kpusasi? [IpuBectu ¢popMysbl IIMHBI TIyTH KPUBOM B apaMeTpUYECKOM
3aJIaHUU U Ha IUIOCKOCTH.

[IpuBectu popmyny mIona M MOBEPXHOCTH BpalllEHUSI.

Hate onpeneneHue HecoOCcTBeHHOro wuHTerpana | poma. CdopmynupoBaTh TeopeMbl O
CXOAMMOCTH HECOOCTBEHHOTO MHTerpana 1 poja.

Jlate onpezneneHue HecoOCTBEHHOTro wuHTerpaia 2 pona. CdopmynupoBaTb TeOpeMbl O
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CXOJIMMOCTH HECOOCTBEHHOTO MHTETpaja 2 poJa.

Jlatb ormpeneneHre CXOIMMOCTH 4HUCIOBOTO psaa. CopMynupoBaTh HEOOXOIMMBIM MpPU3HAK
CXOAMMOCTH YHCJIOBOIO PsJa.

Uemy paBHa OeckoHEYHass cymMma YOBIBAIOIIEH TreoMeTpudeckor mporpeccun? Yto Takoe
rapMOHUYECKUH psif?

ChopmynupoBaTh NpU3HAKK CPABHEHUS CXOAMMOCTH YHCIOBBIX PSIOB.

Cdhopmynuposars npuznaku lanambepa u Ko cXoauMOCTH YHCIOBBIX PSIOB.
ChopmynupoBaTh HHTETPATBHBIN MPU3HAK CXOAMMOCTH YUCIIOBBIX PSIOB.

Uro Takoe 3HakomnepeMeHHbId psan? CdopmynupoBarh mpu3Hak JIeHOHHWIIA CXOAMMOCTH
3HAKOTIEPEMEHHBIX PSJIOB.

Yro Takoe abCOMIOTHO U YCIOBHO CXOSIIUECS YHCIOBbIe psiibl? KakoBbl ux cBoiicTBa?

Uro Takoe ¢yHKUMOHANBHBIM psin? Jlate omnpeneneHne paBHOMEPHOW — CXOJAMMOCTH
(YHKIMOHATBHOTO PSJIa.

ChopmymupoBars kputepuit Komm wm mnpusHak Beliepmrpacca paBHOMEPHOW CXOAMMOCTH
(YHKIIMOHATBHOTO PAJIA.

CdopmynrpoBaTh OCHOBHBIE CBOMCTBA PABHOMEPHO CXOIALINXCS (QYHKIIMOHATIBHBIX PSJIOB.

Uto Takoe cremenHoi psan? late ompeneneHue paauyca M 00JACTH CXOJUMOCTH CTEIEHHOTO
psaa.

UYro takoe psa Teitnopa? ChopmynnpoBaTh TEOpEMyY O CXOAMMOCTH psina Teitnopa.

Cemectp 4

. Uro Takoe N-MEPHOEC €BKIHNI0BO HpOCTpaHCTBO? Yto Takoe yucCIOBas Q)YHKHI/ISI HCCKOJIBKHUX

[IEPEMEHHBIX ?

. Jatp ompenenenue mnpenena mo Komm u mo ['eiiHe uncioBod NeHCTBUTENBHOM (YHKIHH

HECKOJIbKUX MepeMeHHbBIX. YTO Takoe HenpephiBHAS (YHKIHUS HECKOIBKUX MEPEMEHHBIX ?

. Urto Takoe OTKPBITOC U 3aMKHYTOC MHOKECTBA N-MEPHOI'0 €BKIIMJI0BA HpOCTpaHCTBa? KaxkoBa ux

CBA3B?
Uro Takoe cBa3HOe MHOecTBO? CdopMylnupoBaTh TEOpeMy O HENPEpbIBHOW (PyHKUIMU Ha
CBA3HOM MHOKecTBe. UTO Takoe 00J1acTh, 3aMKHYyTasi 00JacTh?

. Jate ompenenenue wacTHOW mnpousBoAHON. YUTo Takoe muddepeHupyeMocTs (PYHKIHH

HECKOJBKHUX l'IepeMeHHI)IX‘.7

. ChopmynupoBaTh JocTaToyHoe YycinoBue auddepeHIupyeMocTH (QYHKIUM HECKOJIBKHUX

MIEPEMEHHBIX.
CdhopmynupoBats mpaBuio AuddepeHInpoBaHus CI0KHON YHKIIUN HECKOJIBKUX EPEMEHHBIX.

. Hamucate ypaBHeHue KacaTelbHas IUIOCKOCTh K IOBEpXHOCTH. B uém 3akimouaercs

reoMeTpuuecKuil cMpici tuddepermana GyHKIUN IBYX MePEeMEHHBIX?

. I[aTB OMpCACIICHUC YJaCTHBIX IMPONU3BOJHBIX BBICHINX MOPAZIKOB u MHOFOKpﬂTHOfI

i depeHIpPyeMOCTH (PYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

ChopmynupoBaTh JIOCTATOYHOE YCIOBHE MHOTOKpAaTHOM 1uddepeHuupyeMocTH (pyHKUINUN
HECKOJIbKUX NTEPEMEHHBIX.

Uro Takoe cmemiaHHble Npou3BoAHbIe? KakoBbl yCIIOBUS HMX HE3aBUCUMOCTH OT THOpSAAKa
Qg QepeHIMpoBaHus.

Uro takoe mauddepenumansl Boicimx mnopsakos? [Ipusectu dopmynsr mias nuddepenimanon
BBICILIMX MOPSAKOB.

[Ipusectu ¢dopmyny Telinopa u ¢opmyny octarouHoro ciaraemMoro B ¢opme Jlarpanxka st
(GYHKINU IBYX NEPEMEHHBIX.

Uro Takoe HesBHas QyHK1MA? CHopMyaIupoBaTh TEOPEMY O HEIBHON (YHKIUH.

UYro Takoe cuctema HesBHbIX (yHKIui? ChopMyaHpoBaTh TEOPEMY O CHUCTEME HESBHBIX
GyHKIUH.

Uro Takoe JOKaIbHBIA IKCTpEMYM (YHKIHMU HECKOJIBbKHX NepeMeHHbIX? Heobxomumoe ycnoBue
JIOKQJIBHOT'O KCTpeMyMa (QYHKIIMU HECKOJIBKUX NEPEMEHHbIX.
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ChopmynupoBaTh JOCTAaTOUHBIE YCIOBUS IKCTpeMyMa (GYHKIUHU JIBYX IEPEMEHHBIX.

Yro takoe kBagpupyemas gurypa? [IpuBectu npumepsl KBagpupyembIx (GUIyp Ha MIIOCKOCTH.
UYro Takoe 1BOMHON nHTEerpan? KakoBbl HEOOXOJMMOE U JOCTATOYHOE YCIOBHS CYLICCTBOBAHHS
JNBOMHOTO uHTEerpana? KakoBbl OCHOBHBIE CBOWCTBA IBOMHOIO MHTErpaa’?

Uro Takoe MOBTOPHBINA MHTErpai? B kakux ciaydasx ABOWHON MHTErpall CBOJUTCS K IOBTOPHOMY
UHTErpay?

Kak ocymiectBisiercss 3aMeHa NEPEMEHHBIX MHTEIPUPOBAHUS B JABOMHOM HMHTerpaie? UYrto Takoe
sskoOMaH 3aMeHbI? UeMy paBeH IBOWHON WHTErpajl B MOJISIPHBIX KOOpAMHATaX?

Kak Bpruucnstor maccy miockoi ¢urypel? Kak BBYHCISIOT IUIOMIAAL IJIOCKOH (DUTYDHI,
OTPaHUYCHHOMN JTUHUAMU?

Yro Takoe KpUBOJIMHENWHBIN CEKTOP U KPUBOJIMHENHBIN cerMeHT? Kak BBIUMCIIAIOT UX IUIOIAIN?
Yro Takoe nnTerpan IlyaccoHa, Kak €ro BEIYUCIISIIOT U Y€MY OH paBeH?

Yro takoe kyoupyemas ¢urypa? [IpuBectu npumepsl KyOupyemsix (puryp B mpocTpaHCTBE.

Yro Takoe TpOHHOW UHTErpajs, M KakoOBbl HEOOXOAMMOE U JIOCTaTOYHOE YCJIOBHUS €ro
CYILIECTBOBAHUS?

KakoBbl 0CHOBHBIE CBOMCTBa TpOHOTO MHTerpana? Kak ero cBOJAT K HOBTOPHOMY HHTErpary?
Kak BBINONHSAIOT 3aMEHY NEPEMEHHBIX B TPOMHOM HHTerpane? Kak BBIMISIIUT TPOWHOM MHTErpa
B C(epUYECKUX U LMINHAPUIECKUX KOOpAUHATAX?

Kak mpumeHsIoT TpOHHON WHTErpai Ajs BeMUCICHHS 00bEMOB Ten? UTo Takoe mapasuienbHbIe
CEUeHMsI U KaK UX UCHOJIb3YIOT IPU BBIYMCICHUN 00bEMa Tena?

Uro Takoe KpUBOJIMHEWHBIM IIAPOBOW CEKTOP M KPUBOJIMHEWHBIM I1apoBoi cermeHT? Yemy
paBHbI UX 00BbEMBI?

Kax npuMeHst0T TpoliHbIe HHTETpaJIbl ISl BBIYMCIIEHUS MAcChl TeJla C IEPEMEHHON IIJI0THOCTHIO?
Yro Takoe usMmepumas ¢urypa B MHOTOMEpPHOM mpocTpaHcTBe M Mepa Kopaana? Ilpusectu
IPUMEPHI U3MEPUMBIX (DUTYD.

Yro Takoe MHOTOMEPHBII MHTErpai, U KaKOBO JOCTATOYHOE YCIOBHE €r0 CYIECTBOBAHMS?

Kak BBIMUCIIAIOT MHOTOMEPHBIN UHTETPAJI C IOMOILBIO IOBTOPHOT'O UHTErpana?

Kak BBINONHAIOT 3aMEHY IEPEMEHHBIX B MHOTOMEPHOM MHTErpaje?

IIpumepHBIe BOIPOCHI K IK3aMeHY

Cemectp 1

. HucnoBele MHOXKECTBA. MHOXECTBO IE€MCTBUTEIBHBIX YHCEN. HepI/IOI[I/ILICCKI/Ie JACCATHYHBIC

)Ip06I/I. MaKCI/IMYM 1 MUHUMYM YHCJIOBBIX MHOKCCTB.

. MHOXECTBO JE€HCTBUTEIBHBIX YHCell. TodHas BCPXHAA WM TOYHAA HWKHIAA TI'paHU YUCIOBBIX

MHOXKCCTB. TeopeMa O TOYHBIX I'paHAgX.

. UucnoBas ¢Qynkuusa. OO6nacTb oOImpenesNeHuss U MHOXECTBO 3HaueHuH (yHkiuu. CrocoOsl

3ananus ¢GyHkuu. CioxxHasa u oOpaTtHas QyHKUUS.

Crnoxnas u obpatHast QyHkius. YérHast, HeuéTHas U nepuoandeckas GyHkuus. Bozpacranue n
yObIBaHUE (QYHKIUH.

OcHoBHbIE 351eMeHTapHble (yHKIMU. [loHATHE 21eMeHTapHON QYHKITUH.

. HucrnoBas mocienoBarenbHOCTh. lIpenen 4uciioBOM MOCHEA0BATENbHOCTU. ApudmeTHiyecKue

OoIrepanunu C ImpeacjiaMu MOCJIEI0BATEILHOCTEI.

. Apudmernyeckre omnepauMd C T[OpeAenaMu  mocienoBaTenbHocTe.  CBolicTBa  mpejena

IIOCICI0BATCIBHOCTH.

. TeopeMa 0 MOHOTOHHBIX OIpaHHYEHHBIX MocieaoBarenbHOCTAX. Yncno e. Cymma GECKOHEUHO

yOBIBAIOIIEH FeOMETPUUECKOI TPOrPECCHH.

. Teopema bonpunano — Beliepmrpacca wu  kpurepuid Komm  cXoIMMOCTH — YMCIIOBOM

IIOCJIEJ0BATEIBHOCTH.
[Tpenen dynkmuu. OAHOCTOPOHHMIA U OECKOHEUHBIN Mpeaebl (QYHKITHH.
CaoiictBa npenena pynkiun. [1epBolif 1 BTOpo# 3amMeuaTenbHbIe PEaeIbl.
HenpepriBHocTh QyHKIMN. CBOMCTBA HEMPEPHIBHOCTH (HYHKITHH.
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PazpriBbl pynkimn. Teopema o pa3pbiBax MOHOTOHHBIX (DYHKITHIA.

OtHomenus «O» U «0». DKBUBaJIEHTHbIE (QYHKIUH.

[MpousBonnas ¢yakuun. duddepennupyemocts Qynkiuu. CBsa3b auddepeHurpyemMocT u
HEMPEPHIBHOCTU (PYHKIIHH.

[TpousBoanas ¢pynkuuu. E€ reomerpudeckuii u GU3NUECKUI CMBICI.

[TpousBognas pynkuuu. [IpaBuna qudepeHnnpoBanus.

[TpousBonuas ¢pyHkimu. [Ipon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

l'unep6onnyeckue cuHyc, KOCUHYC, TAHT€HC U KOTaHTeHe. VX mpousBoiHbIe.

O6parnsbie runepOonuueckre GyHKIuu. X mpon3BoIHEIE.

[IpousBoHas moka3aTesbHO-CTeNeHHON QyHkuuu. Jlorapudmuyeckas Ipon3BoHasl.
Huddepennnan. Ero croiictBa. MuBapuanTHOCTh GopMbl nuddepernuaa.

[IpousBoHas napaMeTpUUECKU 3aJaHHON (PYHKIUU.

[TpousBoanbie U MU GEpeHIaIbl BBICIIMX TOPSIKOB.

Heo6xomumoe ycimoBue J0KaabHOTO dKeTpeMyMa pyHkuun. Teopembr Poss, Jlarpanka n Komn.
@yHKIUA ¢ HYJIEBOW IPOU3BOIHOM.

Bunel neonpenenénnocten. [IpaBuiio Jlonurans packpbITis HEONPEAEIEHHOCTEM.

®opmyna Teiinopa st MmHOrowiena. bunom Hetorona. @opmyna JleliOanna it mpon3BOIHON
BBICILIETO MOPSAIKA MTPOU3BeIeHUs (DYHKITUH.

dopmyna Teinopa s npousBoibHONH QyHkmuu. Ocrarounoe ciaraemoe B ¢opme [leano u B
dbopme Jlarpanxka.

Teopemsbl 0 Bo3pacTannu u yosiBaHUH (PyHKIHIA. JlocTaTOUHBIE YCIOBUS JIOKAIBHOTO SKCTPEMyMa
byHKIMU. DKCTpeMyM (QYHKIINH, 3aIaHHOM Ha OTPE3Ke.

Bemyxiiocts pyaknuii. HeobxoauMoe u T0CTaTO9HOE YCIIOBUS BBITYKIOCTH (pyHKIMH. Teopema
0 BBITYKJIOCTH (PYHKIIMH.

Touka nepernda ¢pynkuuu. JloctaTouHble yCI0BHS TOYKH Tepernda yHKIHH.

AcumnTotsl rpadguka ¢pyHkimu. Cxema noctpoenus rpadpuka GyHKINU.

Cemectp 3

[TonsTre onpenenéHHoro HHTErpaina. ['eoMeTpruueckuii CMbICI ONpeIeIEHHOT0 HHTEerpaa.
[Tonsitue onpenenénnoro uuTerpana. Heo0xonumoe yciioBue HHTETPUPYEMOCTH (DYHKITHH.
Bepxuss u HuxHss cymMmbl lapOy. Ux cBoiicTBa (Jiemmbl). OcHOBHAas emma [lapOy.

Bepxuss u auxkHss cymmsl [{apOy. 1-e HeoOXoaumMoe U JOCTaTOYHOE YCIOBHUE HHTETPUPYEMOCTH

GbyHKIUH.
Bepxuss u amxkHsAs cyMmbl [{apOy. 2-e He0OX0auMOe U JOCTATOYHOE YCIOBUE UHTETPUPYEMOCTH

GbyHKIUH.
PaBHOMepHas HenpepbIBHOCTh QyHKIUU. IHTErpupyeMoCTh HENIPEPbIBHON (PYHKIIMH.
PaBHOMepHas HenpepbIBHOCTh PYHKIUHU. HTErpupyeMOCTh KyCOUYHO-HENPEPbIBHON (YHKIINU.
JInHEeNHOCTh, aIIUTUBHOCT U HOPMHUPOBKA OINPEAEIEHHOTO HHTETpaa.
HepasenctBa [u1st onpenenéHHoro uaTerpana. Teopema o cpeHeM.
WHTerpai ¢ nepeMeHHbIM BEPXHHUM MPEJEIOM U €ro CBOKCTBA.
WuTerpan ¢ nepeMeHHbIM BepXHUM npenenom. Gopmyna Hetotona — JleiibHuna.
®opmyna Hetotona — JleltOnuna. MHTerpupoBanye npou3BoAHON (yHKIUU, UHTETPUPOBAHUE T10
4acTsM U 3aMEHA IEPEMEHHOH B OIIPENEIEHHOM UHTETpaIe.
®opmyna Hetotona — Jleitbuuna. OmnpenenéHHblii HMHTErpan OT YETHOW, HEYETHOM U
NEPUOINIECKON (PYHKIUH.
®opmyna Hetotona — JleliOnuma. @opmyna Telnopa ¢ 0OCTaTOYHBIM ClIaraeMbIM B HHTETPATbHOMN
¢dopme u B popme Jlarpanxa.
JlnuHa nyru KpuBOM B MpOCTpaHCTBE. [[MMHAa OyrH IUIOCKOW KPUBOW B MPAMOYTOJIBHBIX U
MIOJIAPHBIX KOOPAMHATAX.
[Inomane 06MaCTM Ha IUIOCKOCTH, OTPaHMYEHHON KpuBbIMHU. [lmomans KpUBOJMHEHHOTO
CErMeHTa.
O06BEM Terna 1o TUIOIIAISIM apaJIeTbHBIX ceueHuil. OOBEM Tea BpalieHus.
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[1nomans MOBEpXHOCTH BpAIICHUS B MIPSMOYTOJIbHBIX KOOPAUHATAX.

Hecob6cTBennbrit maTerpan 1-ro poxa. [Ipu3Haku cX0QMMOCTH HECOOCTBEHHBIX MHTETPAIOB 1-TO
pona.

HecoOcTBennbIit maTerpan 2-ro poaa. [Ipu3Haku cXOAMMOCTH HECOOCTBEHHBIX MHTETPAIOB 2-TO
pona.

[lonsatne uucioBoro psaa. YacTuyHele CyMMBI M CXOJMMOCTh psjna. beckoHeuHas cymma
yOBIBAIOIIEH TEOMETPUUECKOM MPOTPECCHH.

HeoOxonuMelii mpu3Hak CXOJMMOCTH YUCIOBOTO psifa. ['apmMoHnyeckuit psi.

[Tpu3naku cpaBHEeHUS YUCIOBBIX psaoB. Ilpusnaku Jlanambepa u Komm cXoauMOCTH YHCIOBBIX
PAIOB.

WuTerpanbHblil MPU3HAK CXOJAUMOCTH YUCIIOBOTO psna. [[3era-¢pyHkus Pumana.
3nakonepemMeHHbIi psia. [IpuzHak JIeOHUIIA CXOTUMOCTH 3HAKOTICPEMEHHBIX PSIIOB. AOCOIIOTHO
U YCIIOBHO CXOJSILIUECS YUCIIOBBIE PSIIBI.

AOCOTIOTHO M YCJIOBHO CXOJSIIMECS YUCIOBBIE psiibl. Teopembl 00 aOCOMIOTHO U YCIOBHO
CXOSIINXCS psAaax.

OyHKkuMOHaANbHBIE pAbl. O6nacTh cxoauMocTu. PaBHOMepHas cXOAMMOCTh (YHKIIMOHAIBHOIO
psana. Kpurepuii Ko paBHOMEpHOI cXOAMMOCTH (YHKIIMOHAIBHOTO Psa.

Kputepuii Komu paBHOMepHOU cxonumocTu (GyHKIMOHANbHOTO psfa. [Ipusnak Beliepmtpacca
PaBHOMEPHOM CXOAMMOCTH (PYHKIIMOHAIBHOTO PsAA.

ToxnectBo AbGens. [Ipusnaku dupuxiie u AGens paBHOMEPHOM CXOIUMOCTU (PYHKIIMOHAIBHBIX
PAIOB.

CpoiicTBa paBHOMEPHO CXOASIIMXCS (YHKIIMOHAIBHBIX PSIOB: HEMPEPHIBHOCTh, IMOUYJICHHOE
WHTETPUPOBAaHUE U TOWIeHHOE MU hepeHInpoBaHHE.

Crenennsle psanbl. Paguyc cX0QMMOCTH CTENIEHHOTO psAjna. Teopema 0 paBHOMEPHOW CXOAUMOCTH
CTEIIEHHOTO psja.

Crenennsie psasl. HenpepplBHOCTh, TOWIeHHOE AUPQPEPEHLIUPOBAHUE U  IMOYICHHOE
MHTETPUPOBAHUE CTETIEHHOTO PAJIa.

Pan Teitnopa. Octarounoe cimaraemoe B (opme Jlarpamxka. Teopema o cxogumocTu psiaa
Telnopa.

Cemectp 4

. OyHKIUS HECKOIbKUX nepeMeHHbIX. O0nacTh onpenenenus, npezaen no Komm, npenen no I'eiine

1 HCTIPCPBIBHOCTDH CI)YHKI_II/II/I HECKOJIBKUX NTEPCMCHHBIX.

. Apudmernyeckue onepanuu c npeaenamMu GyHKIUNA HECKOJIbKUX MepeMeHHbIX. HenpepbIBHOCTH

CJIO’KHOW (DYHKIIMH.

. Apudmerndeckue omnepauuu c npeneramMu (QpyHKIHUNA HECKOJBKHX MEPEMEHHBIX. Y CTOMYMBOCTD

3HaKa (yHKIHUU, UMEIOLIeH mpeser.

. Orpannuennoe MHOecTBO. CBsiI3HOE MHOXKECTBO. [[poxokaeHne HempepbIBHON (QYHKIIMH Yepe3

MMPOMECIKYTOYHOC 3HAUCHUC.

. OTkpeiTOe U 3amkHyTO€ MHOXecTBa. OOmacte. Teopemsl Beiiepmitpacca o HenpepbIBHOM

(GYHKIIMU B 3aMKHYTOW OTpaHUYE€HHON 001acTH.

. UactHble npou3BoJHBIE MepBoro mnopsaaka. [luddepeHurpyeMocTs (QYHKIHMHM HECKOJIBKUX

nepeMeHHbIX, AupdepeHiuan GyHKInu.

. HacTHbplE TPOM3BOJHBIE NEPBOrO MOPsAKA. ['€OMETpHYECKHMII CMBICI YaCTHBIX INPOU3BOJHBIX.

YpaBHeHI/IC KacaTeJIbHOM IIJIOCKOCTH K IOBCPXHOCTH.

. Jloctatounoe  ycnoBue  nuddepeHTUpyeMocTH  QYHKIHH  HECKOJIBKUX  MEPEMEHHBIX.

HuddepenurpoBanue cI0KHON QyHKIUH.

. IIpousBoaHas GyHKIMHU O HANIpaBlIeHUIO. ['paiueHT QYHKIIMHU U €r0 TeOMETPUUECKUI CMBICTT.
10.
11.

YacTHble MPOU3BOHBIE BHICIIUX MOPAAKOB. CMeIIaHHbIE POU3BOIHBIE, UX PABEHCTBO.
HocraTouHoe ycioBue n-KpaTHOW IuddepeHIHpyeMOCTH (YHKIUU HECKOJBKUX MEepeMEHHBIX.
JuddepeHnnansl BBICIINX MOPSIKOB.
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12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.

24,
25.

SRR

® ~

10.
11.

12.
13.
14.

5.4.

®opmyna Teitnopa GyHKIIMM HECKONIBKHUX nepeMeHHbIX. OcTaTouHoe ciaraemoe B hopme [leano
u B popme Jlarpanxa. [Tomunom HeroToHa.

OkerpeMyM (QYHKIIMM HECKOJIBKHX TepeMeHHBIX. Heo0XxoamMoe M JOCTaTO4HOE YCIOBHUS
KCTpeMyMa. DKCTpeMyM (DYHKIIUU JABYX NEPEMEHHBIX.

HesBuast ¢ynkmus. Teopema o0 CyIIeCTBOBAaHMM W €IWHCTBEHHOCTH HESBHON (DYHKIMH.
HuddepennrpoBanre HeIBHOW (yHKITUH.

Cucrema HesiBHBIX (yHKIMA. SIkoOnaH. Teopema 0 CyIIeCTBOBAaHUU U €JUHCTBEHHOCTU CHUCTEMBI
HESIBHBIX ()YHKIIHA.

KBagpupyemocTs 1 1iomaap miockoi purypsl. [Tnomaas KpuBOIMHEHHOM Tparenumn.
OnpenesieHHe U T€OMETPUYECKUN CMBICI JABOMHOrO MHTEerpajna. TeopemMa O CylleCTBOBaHUU M
€MHCTBEHHOCTH JIBOIHOI'O MHTETpaa.

OcHOBHBIE CBOICTBA ABOMHOr0 MHTErpaia. Teopema 0 CpeiHEM 3HAYEHUU.

Brruncnenue 1BOMHOrO HHTErpaia B J€KapTOBbIX KoopauHaTax. I[0BTOpHbIE HHTErpaIbl.

3aMeHa NEePEeMEHHbBIX B IBOMHOM MHTErpasie. J[BoiHO MHTErpasl B MOJISIPHBIX KOOPJAUHATAX.
[Inomanp kpuBoNMHENHHOTO cermeHTa. Boruncnenue unrerpana Ilyaccona.

Ky6upyemoctb 1 00b6éM Gurypsl B TpEXMepHOM MpocTpancTBe. [IpuMepsr KyOupyemsix Guryp.
Onpenenenue, TeopeMa O CyLIECTBOBAaHUM U €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA TPOIHOIO
UHTEerpaa.

Brruncnenue TpoifHOro UHTErpasia B 1eKapTOBBIX KoopAuHaTax. [IoBTOpHbIE HHTETrpaIbI.

3amMeHa MEpEeMEHHbIX B TPOMHOM HHTerpasie. TpoOWHOM HHTErpal B LWJIMHIPUYECKUX U
chepruecKux KOOpPAUHATAX.

IIpumepHBbIe BONPOCHI K 3a4eTy

. Cemectp 2

[lepBooOpaszHass (yHKIMM ¥ HEONpeAeNEHHbIM wuHTerpaa. JIMHEHHOCTh HeompenenEéHHOTO
MHTErpaja u ero NpoTHUBOIOJIOKHOCTh U (HEpEeHIIUPOBAHUIO.

Heonpenenénnplii nnTerpan. Tabauia OCHOBHBIX HEOIPEAEIEHHBIX UHTETPAJIOB.
Heonpenenéunplit uHTErpai. Metos 3aMeHbl IEPEMEHHOM.

Heonpenenénupiii uaTerpan. MeTo MHTErpUpPOBaHUS 110 YACTSIM.

Heomnpenenénnple MHTErpaibl OT MPOCTEUIINX PALIMOHAIBHBIX IPOOEH.

WuTerpupoBanue IpoOHO-paniMoHanbHON (QyHKuMU. CBeAeHHME K HMHTErpajgaM OT MPOCTEHIINX
panMoHaIbHBIX JpoOei.

NuTerpupoBanne 1poOHO-palioOHAIbHBIX QyHKIMH. MeToa Heonpenen€HHbIX KO3 (PUIIMEHTOB.
WuTerpupoBanue 1poOHO-paliMOHANBHBIX QyHKIMA. MeToa «BbIYEpKUBAHUID.

. HTerpupoBanne  palMOHAIBHBIX  TPUTOHOMETPHUYECKHUX GyHKIMIA. YHuBepcanpHas

TPUTOHOMETpUYECKask OJICTAHOBKA.
WHaTerpupoBanue CHMMETPUYHBIX PAIlHOHAIBHBIX TPUTOHOMETPHYECKUX (YHKIIUH.
WHuTerpupoBaHue TPUTOHOMETPUUYECKUX OMHOMOB U IPOU3BEIEHHH TPUTOHOMETPUYECKHUX
GyHKIUH.

WHTerpupoBaHue KBaipaTHYHBIX HPPALMOHAIBHOCTEH.

WuTerpupoBanue 1poOHO-TMHENHBIX UppallMoHaNbHOCTEH. [IpoOHO-N1HEelHas T0ICTaHOBKaA.
WuterpupoBanue quddepeHnnaabHbIX OMHOMOB.

MeTtoauyeckue MaTepHaJibl, ONpeesilOIMe NMPOUEAYPbl OLECHMBAHUSI 3HAHWI, YMEHWIi,

HABBIKOB M (MJIM) ONBITA [JAEATEJNbHOCTH, XAPAKTePU3YKIIMX IJ3Tanbl (POPMHPOBAHUA
KOMIIeTeHII M

Hroropas oreHka 3HaHHf/'I, YMCHHﬁ, CII0CO00B ACATCIIBHOCTH CTYACHTOB 11O I/ISY‘{aCMOﬁ

mucuuiumae cocrasisier 100 0annos

MaxkcumanbHOe KOJMYECTBO OaljioB, KOTOPOE MOXHO HaOpaThb HAa OYHOW M 3a04HOU (opmax

o6yquHs[, BBIIIOJIHAA 3aaHUA Ha KypCE€ B TCUCHHUC OAHOIO CEMECTpPa 3a HU3YUYCHHE JICKIIMOHHOI'O
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MaTepHala, BBIOJHEHHE MPAKTUYECKUX 3aJaHUid M TeKyIMid KOHTpoib — 70 GamioB (mpu craue
sk3ameHa) / 80 6aytoB (mpu crave 3a4eTa).

3a BBINOJIHEHNE KOHCTIEKTOB 00YYarOIIUIC MOKET HAOpaTh MAKCUMAaIbHO 5 0aJIoB.

3a BBIMIOJIHEHUE OJTHOTO JIOMAIIIHEro 3aJaHusl o0yJarouuiicss MoxeT HaOpath 5 6amioB. Beero B
Ka)KJIOM CEMECTPE IIPETYCMOTPEHO 5 JOMALIHUX 3aJaHUM.

3a OTBET Ha OJIMH BOIPOC YCTHOTO Ompoca OOy4arouiuiicss MoKeT HabpaTh MaKCHMAalbHO 5
6amtoB. Beero B kaxaoM cemecTpe o0ydaromeMycs 3aJatoT 5 BOIIPOCOB.

3a BBIMIOJIHEHUE OJHOW KOHTPOJBHOM paboOThl OOywaromuiics Mo)keT HaOpath makcumym 10
6amtoB. Beero B kaxxJj0M ceMecTpe IpeayCMOTPEHbI 2 KOHTPOJIbHBIE PA0OTHI.

MaxkcuMaibHas cyMMa 0alljioB, KOTOpble OOyYaromuiicss MOXKeT HaOpaTh MpH cladye dK3aMeHa,
cocrasiuseT 30 6amoB / mpu ciade 3adera 20 6amios.

Jig cmaum SK3amMeHa/3adera HEoOXOAMMO BBINOJHUTH BCE 3a/laHusl TEKYLIEro KOHTPOJIS.
3HaYMMBIM MOMEHTOM SIBJISIETCS TIOKA3aTeNlb U3YUEHHs] MaTepuaa JIGKIUNA U BBIMOJIHEHUE 3aJaHUl B
yKazaHHble CpoKd. Ha »5k3aMeH/3aueT  BBIHOCHUTCS MaTepuai, W3JIaraeéMblii B JIGKIUSAX H
paccMaTpuBaeMblii HA TPAKTUYECKUX 3aHATHSIX.

Taxxe B TeueHHE KaXIOrO0 CEMECTpa HPEIyCMOTPEHO BBIMOJHEHUE KOHTPOJIbHOW pabOTHI.
MakcumanpHass cymMma OajuioB, KOTOpbIE OOY4YalONmIMiCS MOXKET HaOpaThb MpPHU BBIOJHECHUH
KOHTPOJIbHOHM paboThl, coctasisier 100 6amios.

IIka/ja oneHUBAHUA KOHTPOJIbLHOMH padoThI

IToka3arens bamner
Bremomnaeno no 40% 3amanuii 0-40
Brmonueno 41-60% 3amanuii 41-60
Bremosnaeno 61-80% 3amanui 61-80
Brmonneno 6oxaee 81% 3aganuii 81-100

IlIkana ouenusanus 3auéma

Konnuectso Kpurepun onennBanus
0amioB
16-20 Ecnu cTyneHT cBOOOJHO OPUEHTHPYETCSl B TEOPETHUYECKOM MaTepuale,

3HaeT (OPMYIMPOBKH OCHOBHBIX OIpENeNIeHUIl, TEOpeM U CBOMCTB, yMeeT
NPUMEHSTH TEOPETUIECKUE CBEICHHS ISl PEIICHUS TUITOBBIX 3a7a4

10-15 Ecnim  ctymeHT  HemoctaroyHO — CBOOOAHO  OpPUEHTHUPYETCS B
TEOpPETUYECKOM MaTtepuaie, omubaercs npu (HOpMyTUpOBaHMM OCHOBHBIX
OTIpeNIeNIeHN i, TEOpEM U CBOWCTB, YMEET MPUMEHSATh TEOPETUIECKHE
CBEJICHUS JUIsl PelIeHMs] TUIOBBIX 337a4 (B 3aBUCUMOCTH OT KOJHMYECTBA U
CTETIEHU UMEIOLINXCsl OIMOOK U HeIOUETOB).

5-9 Ecnu cTyneHT mioxo OpUEeHTHpPYETCS B TEOPETUYECKOM MaTepuaie, He
3HaeT HEKOTOpble (OPMYIHUPOBKM OCHOBHBIX ONpEACICHUH, TEOpeM MU
CBOMCTB, Yy CTylIeHTa BO3HUKAIOT MpPOOJEMBbl TpPU  IPUMEHEHUU
TEOPETUYECKUX CBEJICHHM Ul pelIeHHs] TUIIOBBIX 3ajiay (B 3aBUCHUMOCTHU OT
KOJINYECTBA U CTETIEHU UMEIOIINXCS OMIMOOK U HEAOYETOB).

0-4 Ecnu cTyeHT He OpueHTHpYEeTCsl B TEOPETUYECKOM MaTepHale, He 3HaeT
60JIBIIMHCTBO (POPMYITHMPOBOK OCHOBHBIX OIPEEIICHH, TEOPEM U CBOUCTB U
HE YMeeT MPUMEHSTh TEOPETHUECKUE CBEICHHS JUTS PEIICHHS TUTIOBBIX 3a/1a4
(B 3aBUCHMOCTH OT KOJIMYECTBA U CTETIEHU MMEIOIIIXCS OIMOOK 1
HEJI0YETOR).
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Hmozosan wmkana ouernueanus pes3yjibmamoe 0C60€HUA ouCl(lll’lJlqul

WroroBasi OljeHKa MO IUCHUIUINHE (OPMHUPYETCST U3 CYMMBI OAJUIOB IO pe3yJbTaTam
TEKYIIEro KOHTPOJSI W IMPOMEKYTOUYHOW aTTECTAlliM M BBICTABISICTCS B COOTBETCTBUU C
MIPUBEICHHON HUXe TaOJIHUIICH.

Ornenka mo 100-0aabHOM cucTeMe Ouenka 1o TpaguIHOHHOM
cHcTeMe
81-100 3a4yTeHo
61 -80 3a4yTeHo
41 - 60 3a4yTeHo
0-40 He 3auteno

[IIxajia oneHUBAHKUSA DK3aMeHa.

KoauuecTBo 60a/110B Kputepuu oneHuBanus

25-30 HMEET MECTO TIIOJTHOE YCBOEHHE TEOPETUYECKOTO0 U
MPAKTUYECKOTO0 MaTepuasa, CTYICHT YMEeT J0Ka3aTh
BCE TEOPEMbl M3 JIGKIIMOHHOTO Kypca W pellaeT Bce
3aJ1a4¥ ¥ IPUMEPHI U3 PUBEIACHHBIX 3a/IaHUI
19-24 MMEET MECTO OCHOBHOE YCBOCHHE TEOPETHUECKOTO H
MPAKTUYECKOTO0 MaTepuasa, CTYICHT YMEeT JO0Ka3aTh
OCHOBHBIC TEOPEMbI U3 JICKIIMOHHOTO Kypca M peliact
OCHOBHBIC 33J1a49¥ U IPUMEPHI U3 MPUBEICHHBIX 3aIaHUI
13-18 HMeeT MECTO 3HaHHe 0e3 J0Ka3aTeabCTBa OCHOBHBIX
TeopeM © GOPMYNI Kypca; CTYACHT yMEeT peliarh
3ala4yd M [PUMEPbl M3 NPHUBEICHHBIX  3aJaHM,
SBJIAFOINNECS O0OOMIEHNEM 3a/ad IIKOJIBHOTO Kypca
MaTeMaTHKH
0-12 MMEET MECTO HEYCBOCHHE OCHOBHBIX TEOpeM H (hopmyi
Kypca; CTYACHT HE YMEET peliaTh 3a7a4u U IPUMEPhI U3
3aJaHHbIX 3aJaHdi, SBISTIOIMecs o0O0OIeHHEM 3agay
IIKOJILHOTO Kypca MaTeMaTUKHU

HTorosas mxaJja oneHUBaAHUSA PeE3yJbTAaTOB OCBOCHUSA NUCHUIIIMHBI

HToroBas oleHKa Mo MUCHUIUIMHE (OPMUPYETCS U3 CYMMBI OallJIOB MO pe3yiabTaTaM TEKYILETro
KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlMM M BBICTABIIACTCS B COOTBETCTBUH C TMPHBEIACHHON HUXKE
TaOJIMLIEH.

Ouenka no 100-6a1s1bHOI cHCcTeMe OueHka o TpaAUIMOHHON cHcTeMe
81 - 100 OTinyHO
61— 80 Xoporio
41 - 60 VY 10BIETBOPUTETHHO
0-40 HeynoBneTBopuTensHoO

6. YUYEBHO-METOJIMWYECKOE M PECYPCHOE OBECHEYEHHUE
T CTUTIIAHBI
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4
5

. http://ega-math.narod.ru/
. http://neo-chaos.narod.ru/fikhtengolts.html

7. METOIUYECKUE YKA3ZAHUA 110 OCBOEHHUIO JTUCHUITJINHbI

1. MCTOI[I/ILIGCKI/IC PEKOMCEHAANU 110 OpraHu3aluu CaMOCTOSITEILHOMI pa60TBI 6aKaJ'IaBp0B.
2. MeToz[qucxne PEKOMEHAAMU 110 MOATOTOBKE K IMPAKTUYCCKUM 3aHATHAM.

8. NUHPOPMAIIMOHHBIE TEXHOJIOI'MM JIA OCYHWECTBJIEHUA
OBPA30OBATEJIBHOI'O IPOLECCA IO INCIUIIVIMHE

JInueH3noHHoe MporpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security
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https://urait.ru/bcode/515115
https://urait.ru/bcode/425244
https://urait.ru/bcode/511175
https://urait.ru/bcode/515257
https://urait.ru/bcode/512337
http://lib.mexmat.ru/
http://www.matburo.ru/
http://www.library.mephi.ru/
http://ega-math.narod.ru/
http://neo-chaos.narod.ru/fikhtengolts.html

HNHpopManoHHBIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

IIpodeccnonanbHbie 0a3bl TaHHBIX:

fgosvo.ru — ITopran @enepallbHBIX TOCYIaPCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB BBICIIETO
00pa3zoBaHus

pravo.gov.ru - OdunranbHbI MHTEPHET-IIOPTAI IPABOBOY HH(MOPMALIUU

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3zoBaHue

CB000/1HO pacnpocTpaHsieMoe NPOrpaMMHoOe ofecrieyeHHe, B TOM 4McCJe OTe4eCTBEHHOIO
NMPOM3BO/ICTBA:

OMC IIneep (151 Bocripou3BeAeHUs DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

MatepuanbHO-TeXHUYECKOE 00ecliedeHne JUCIUILIMHBI BKIIIOYAeT B ce0s:

- yueOHblE ayIUTOPUM Ui HPOBENCHUS Y4E€OHBIX 3aHATHI, OCHAILLEHHbIE O0OpYIOBaHHUEM U
TEXHUYECKHMMH CpEACTBAMH OOy4YEHUS: yueOHOW MeOenblo, JOCKOH, JAeMOHCTpPAllMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIIBIOTEPAMH, IPOSKTOPOM;

- TOMENICHHs] JJIs CaMOCTOSITENIbHOM palOOThl, OCHAIICHHBbIE KOMIBIOTEPHOW TEXHHKOU C
BO3MOYKHOCTBIO TOAKIIOUeHHEM K cetu «MHTepHeT» M obecredeHneM J0CTyma K DIEKTPOHHOMH
nH(popManOHHO-00pa30BaTENBHOM cpee.
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

