[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
(®KWO: Haymosa Hatanus AnekcaHapoBHa

NomkHocTb: PexTop MUHHUCTEPCTBO ITPOCBEILIEHUS POCCUMCKON ®EJIEPAIIMU
flata nonnn@fielsdiadde FokdtapcTeennoe hsronomuoe o0pasoBate/lbHOE YUPEeIKIACHHUE BHICIIETO 00pPa30BaHMUSI

VHUKaIoHbI IPOTpMMHBI Knloy: ~ JARCTBEHHBII YHUBEPCUTET MPOCBELEHMUSD»
E052794a4c03401167517 2803025070 51CHE TOCY/IAPCTBEHHbIil YHHBEPCUTET I1POCBEILEHHS)

®u3uko-MaTeMaTHYECKUi (haKyibTeT
Kadenpa Briciieii anreGpbl, MaTeMaTHYECKOTro aHAIM3a U FeOMETPUH

CornacoBano
JCKaHOM (pU3HKO-MaTeMaTHYeCKOro (hakysibTeTa

«I% st 2025 r'%éaw
/Kynem#a 10.]1

l~

Pabouasi nporpaMmma aucuMNIHHBI
Maremaruueckuii aHaIu3

Hanpagienue noarorosku
44.03.05 INenaroruyeckoe obpasoBanue (¢ AByMs MPodUISIMK IIOJAMOTOBKH )

IMpopuas:
Maremaruka u dusuka

KBanudukauus
baxanasp

®opma o0yueHusn
OvyHas

Cormacoano y4eOHO-MeTonuuecKol Komuccuell  PekomennoBano kadeapoit Bbiciueii

(pu3uko-maremariueckoro gpakyabrera anreOpbl, MATEMAaTHYECKOIO aHAJIN3A H
IIpoTokoi ot «19» mapra 2025 1. Ne 7, ., TEOMETPHH
[Ipeacenatens YMKom ‘feesetee/—  Tlpotokon ot «18» suBaps 2025 1. Ne 5

/ Kyuefuosa J 3aB. kadeapoit /ﬂ/

/Konnparsesa [".B./

MockBa
2025



ABTOpP-COCTAaBUTETb:

3BepeB H.B., nonent kadeaps! Beiciiel anreOpsl,
MaTeMaTU4eCKOr0 aHaIn3a
¥ TEOMETPUH, KaHTUAAT PU3UKO-MATEMAaTHIECKUX HaYK,
JIOICHT

Pabouas nmporpamMMa auciuIuinHbl «MaTeMaTHUECKUH aHaIHu3» COCTaBlIEHA B COOTBETCTBUU C
TpeboBanusiMu  DepepaTbHOIO  TOCYAAPCTBEHHOrO0  00pa30BaTENLHOTO  CTaHJApTa  BBICIIETO
oOpaszoBanus 1o HampaieHuto moarotoBku 44.03.05 Ilemarormyeckoe oOpa3zoBaHue (C ABYyMS

npoWIIMU TOATOTOBKH), yTBep:kaeHHoTro npukazoM MUHOBPHAYKU Poccun ot 22.02.2018 1. Ne
125.

JlucuuniiiHa BXOJUT B 00s3aTeNbHYI0 YacTh broka 1 «/ucuumiuHel (MOIYIN)», U SBISCTCS
00513aTeIbHON JIS1 H3YYCHUSI.

I'on Hawaia moaroToBku (1Mo yueobnomy miany) 2025



COJEPKAHHUE

1. II1aHUPYEMBIE PE3YITBTATBI OOYUECHIS ..vvvveeriesrerisriesieessreessesssseessee st e ssesasseesseesneessesaneesneesneesneeanee e 4
2. MecTo AUCIUTUIMHBI B CTPYKTYPE 00Pa30BATCIIBHOM MTPOTPAMMBL.....eeevvieeireeeireessireesssressssneessseeessnes 4
3. O0OBEM U COMEPIKAHUE JICTIATIITITHBL. ... euveeseeeenteessreassessuseeseessseessesssseassesssseessesssseessesssseessessnsesssesansesnes 4
4. Y4eOHO-MEeTOUYECKOE 00eCIIeYeHUE CAMOCTOSITEIIPHOU PAOOTHI OO YIAFOIIIHIXCS ... vvvesvveessvreessvreesnenas 9

5. ®oHJ OLEHOYHBIX CPEACTB IS IPOBEACHUS TEKYILEH U IPOMEKYTOUHON aTTECTALUU 110

B0 003 615 08 0107 0= (<10 T 12
6. Y4eOHO-METOIMYECKOE U PECYPCHOE OOCCTICUCHUE TUCTIATIIIIHBI ......vveeevvessreesteesnteesieesneeesenasnsesssnens 30
7. MeTtonn4ecKkne yKa3aHUsl IO OCBOCHHEO TIUCIIHIIITHHBL . .....c..veveesresseetesseesseessesssesseesseassesssessessessnensens 31

8. MudopmManmoHHbIe TEXHOIOTHH ISl OCYHIECTBICHUS 00pa30BaTeIbHOTO MPOIIecca 10 TUCIUILIHHE



1. INTAHUPYEMBIE PE3YJIBTATBI ObYUEHUA

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 IKOJIbHOM KYPCC MAaTCMAaTHKH.

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, OTHOCAINIUXCA 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
IPUITOKCHUAMM

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. CopmupoBaTh TOTOBHOCTh OOYyYalOLIErocs K pealn3alldyd TMOJIYYCHHBIX 3HAHUW UM YMEHUU B
MPAKTUYECKOMN JICATEIILHOCTH.

1.2. IInanupyemble pe3y/abTaTbl 00y4eHHS

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

[1K-1. CnocoOeH ocBauBaTh U UCMOJIB30BATH TEOPETUUECKUE 3HAHMS 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 PE3yJIbTaTOB O0yYEHUS CPEACTBAMHU MPENOAaBaeMbIX
y4EOHBIX IPEAMETOB.

2. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMBI

JuciunanHa BXOAUT B o0s3aTenbHYIO 4acTh broka 1 «Jlucuummmasl (MOIYIHN)», U SBISICTCS
00s13aTeNTbHOM TSI U3YUYCHHUSL.

[IporpamMma aucuumuuHbsl «MaTeMaTHUECKUM aHaNIM3)» IOCTPOEHAa TakuM oO0pa3oM, 4YTo €€
OCHOBHBIE€ TIOHATHS M METOJBI B MPAKTUYECKOM IUIaHE JIOTIOJIHSIOT MPOTPAMMBI KYPCOB «ATTedpa,
«Teopus unceny, «I'eomeTpus», «JIeMEeHTapHAsT MaTEMaTUKa.

JlaHHasi AMCUUIIMHA SBJSIETCS OCHOBOWM JJs W3ydeHwsl aucuuiuinH «/luddepernnansubie
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ypaBHeHUs», «/30paHHbBIE BOMPOCH! BHICIIEH MaTeMaTHKn», «Teopust QyHKIMI AeHCTBUTEIHHOTO H
KOMIIIEKCHOTO ITIEPEMEHHOTO».

3. OFbEM U COAEP KAHUE JUCHUIIJIMHBI

3.1. O0beM TUCHUNIINHBI

Kou-Bo
IMoka3aTenb 00beMa TUCHHILIHHBI JacoB
O0BeM QUCIUIUIMHEI B 3a4E€THBIX €IUHUALAX 14
O0BeM OUCHUILIMHEI B Yacax 504
KonTaktHas pabdora: 261,2
Jlexuuu 108
[IpakTrueckue 3aHATUS 144
KoHTakTHBIEC Yachl HA MPOMEKYTOUHYIO aTTECTAIUIO: 9,2
[Tpenpk3amMeHallMOHHAS KOHCYJIbTALIUS 8
DK3aMeH 1,2
CamocrositenbHas paboTa 204
KoHTposib 38,8

dopMa MPOMEKYTOYHOM aTrTecTalMu: dk3aMeH B 1, 2, 3 u 4 cemecTpax Ha OYHOM W 3a0YHOM
dbopmax oOyueHusl.

3.2. Cogepxanme JTUCUMIIMHBI

KoJ-Bo
JacoB

HaumeHoBaHue pa3ie/ioB (TeM)
JAacuunJIMHbI

IIpakTuyeckue

Jleknuu
3aHATHS

Cemectp 1
Tema 1. IlpeaBapure/ibHbIe CBeICHUS 0 MATEMATHYECKOM aHAJIU3E.
JlecTBHTEIbHBIE YN CJIA.
[Ipeamer maTemaTndeckoro anaiansa. Kpatkue HCTOpUYECKHE CBEICHUS.
CrpykTypa Kypca MareMaTudeckoro aHanusa. [[oHaTus MHOXkecTBa U
oTtoOpaxeHus. PaninoHanbHble U UppaloHaIbHble ynciaa. CBOWCTBO
YIIOPAJOYEHHOCTH. J{eficTBUTENbHBIE YHCiIa KaK OECKOHEUHbIE IECATUYHbIE TPOOH.
PanmonanpHble ynciia Kak nepuondeckue fecaTuunble 1podu. [lonsarue o6
aKCMOMAaTHUYECKOM IOCTPOCHUH MHOXECTBa IeHCTBUTENbHBIX uncenl. M300paxkenue
NEHCTBUTENBHBIX YKced Ha npsiMoi. [IpumMeps! yMcIoBbIX MHOXKECTB. AGCOIIOTHAS
BeIM4MHA yKcaa. OrpaHUYEHHBIE U HEOTPAHUYEHHBIE YHNCIIOBBIE MHOXKECTBA.
MakcumMyMBbl 1 MUHUMYMBI YHCJIOBBIX MHOKECTB. TOYHBIE TPAHH YUCIIOBBIX
MHOXeCTB. TeopeMa 0 CylecTBOBAHUM TOYHBIX I'PAHEH.
Tema 2. Ilousitust pyHkuuu u nociaenosareabnoctu. [penen 6 8
10CJIeJ0BATEIbHOCTH.
[TonsTue nericTBUTENHEHON QYHKIIMH IEHCTBUTEIBHON TTEPEMEHHOM.
OrpaHu4eHHOCTb, MOHOTOHHOCTH (DyHKIMHA. OOpaTHas U cl10XHask QYHKINU.
[ToHsATHS YnCI0BOM MOCIENOBATEIBHOCTH U OAIIOCIEN0BAaTENbHOCTH. [Ipenen
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YUCIIOBOM MOCIeA0BaTeNbHOCTH. EnMHCTBEeHHOCTH ipeaena. [Ipocreitmme
CBOICTBa IIpeiesa Mocie10BaTeIbHOCTH. CBONWCTBA CXOAIIENCS
MOCIeI0BATENBHOCTH. AprudMeTHYECKUE ONIEPALIUU HAJ CXOIAITIMHUCS
nocnenoBarenbHOCTAMU. [IpenenbHblil mepexo/ B HepaBeHCcTBax. [Ipenen
MOHOTOHHOM ITOCJIEIOBATEIBHOCTH. YUCIIO € KaK mpejien Nocaeq0BaTeIbHOCTH
(1+1/n)". Teopema Bonbuano — Beitepmrpacca. Kpurepuii Koy cxoaumoctu
I10CJIE/I0BATEIbHOCTH.

Tema 3. Ilpenen pyHkuum.

Omnpenenenus npeaena GyHKIuU B Touke 1o ['efine u mo Ko 1 SKkBUBaIEHTHOCTh
3THX onpeneneHuii. CBoiicTBa npeaenoB (yHKIMNA U CBOMCTBA (DYHKIINH,
umeromux npenesn. Oxnocroponnue npenensl. [Ipenen dpynkuun Ha
6eckoHeuHocTH. Teopema o mpenene cnoxxHoi ¢pyHkuuu. [lepBoiit 1 BTOpoit
3aMeyaresibHble npesesnsl. OyHKIUU OAHOTO NOopsAaKa U OECKOHEUHO Mallble
¢ynkuuu (otHOmEHUS «O» U «0»). DKBUBaJICHTHBIE ()YHKIIMH, TAOINIIA
HKBHBAJIEHTHOCTH OCHOBHBIX 3JIEMEHTapHBIX (PYHKLHUH.

Tema 4. HenpepbiBHOCTH (pyHKIIMH.

HenpepsiBHOCTh QpyHKIIMM B TOuke. OCHOBHBIE CBOMCTBA HENPEPHIBHBIX (DYHKIIHIA.
Omnepaunu Hajx HenpepbIBHBIME QyHKIMSMH. [IpeaensHblil mepexo Mo 3HakoM
HenpepbIBHON (yHKIMU. OrpaHMUE€HHOCTh HEMTPEPBIBHBIX HA OTPe3Ke (PYHKLUH.
JlocTHKEeHHE DKCTPEMANIBHBIX 3HadeHUM. Teopema o MpoMeEKYTOUHBIX 3HAYEHUAX
HenpepbIBHON ¢yHkuuu. HenpepsiBHOCTh 00paTHON GyHKunu. Touku pa3peiBa
(GYHKINU ¥ UX KIacCHUKanus.

Tema 5. IlpouzBognas u nuddpepeHua.

[IpousBonHas u e€ pusnueckuil U reomeTpuyeckuii cmbicibl. KacaTenbHas k
rpaduxy bynkuuu. Juddepennupyemsie byukiuu. Juddepeniman u ero
reomeTpuueckuii cMbica. HenpepsiBHOCTE nuddepeHupyeMoit pyHKIum.
[IpousBoHas cyMMBI, Tpou3BeAeHus U YacTHOTO. J{uddepenmpoBanue cnoxHoi
1 oOpatHO# GyHKIWHA. [IpOU3BOIHBIC OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHM.
Jlorapudmuueckas nmpousBogHas pyHkiuu. HesBHO 3aqaHHbIe QYHKIIUN U UX
maddepennmpoBanue. [lapamerpudeckoe 3ananue GyHKIUN 1 UX
muddepentmpoBanue. [IpousBoansie u nuddepeHnaibl BHICIINX TOPSAKOB.

Tema 6. OcHoBHBIE TeopeMbl IH(pepeHIIHATBLHOT0 HCYUCIEHUS.

JlokanbHble 3kcTpeMyMbl QyHKIMH. JleMma depMa 0 HEOOXOAUMOM YCIOBUU
JIOKJIBHOTO 3KcTpemyMma. Teopemsl Posutd, Jlarpanxka n Komm. [Tpumenenus
teopeMsl Jlarpanxa. [Ipasuino Jlonurais pacKpbITUs HEONPEAEICHHOCTEN C
MTOMOMIbI0 TPou3BOAHBIX. PopMyiia Teilsiopa ¢ 0CTaTOYHBIM caraéMbiM B (popme
ITeano u B popme Jlarpanxka. @opmyna Maxnopena. bunom Hetorona. @opmyna
JleitOHuMIIa TPON3BOAHOMN BBICHINX MOPSJIKOB IPOU3BeIeHUs QYHKIHUI.

Tema 7. Ilpumenenne 1uddepeHIHAIBLHOTO0 HCYHCICHU K HCC/IE0BAHUIO
(pyHK1IUIT 1 IOCTPOEHHIO UX I'PA(PHUKOB.

[Tpu3Haku MOHOTOHHOCTH (PyHKIMH. JlOCTaTOUHBIE YCIOBUS JIOKAJILHOTO
sKcTpeMyMa QYHKIUH. 3a7a4u O HauOOJBIINX U HAUMEHBLINX 3HAYEHUSX
¢ynkunu. HampaBneHue BBIMyKIOCTH KpUBOW U TOUKM nepernda. ['opusoHTanbHas,
BEepTHUKaIbHAsl U HAKJIOHHBIE aCUMIITOTHI. VccnenoBanue GyHKINMU U TOCTPOEHUE
rpaduka.

12

Hroro B cemectpe 1

36

54

Cemectp 2

Tema 8. OnpenesieHue U CBOIICTBA HeoNpeeJ¢éHHOT0 HHTErpaJa.
IlepBooOpasHas GyHKIMHU U HEOIpeIeEHHBINA HHTerpall. JIuHelHOCTh 1
MIPOTUBOMNOJIOKHOCTh TU(HEPEHIINPOBAHUIO HEONIPEEIEHHOTO HHTETpaa.
Tabnuia OCHOBHBIX HEONpeAEIEHHBIX HHTEIPAJIOB.
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Tema 9. OcHOBHBIE METO/IbI HHTETPUPOBAHMS.
Merox 3aMeHbI IEpeMEHHONW. MeTo1 HHTErpPUPOBAHHUS 110 YACTSIM.

Tema 10. UuTerpupoBanue 1poOHO-PAIUOHAJBLHBIX (DYHKIIHH.
Heonpenenéunpie nHTErpasbl OT MPOCTEHIINX pallMOHATIBHBIX Apodeil. CBeaeHue K
MHTErpaiaM OT MPOCTEUIINX pallMOHANBHBIX pobei. MeTon HeonpeneneHHbIX
K02(DPHUIMEHTOB ¥ METOJT «BBIYEPKUBAHHIN.

Tema 11. UHTerpupoBaHue TPUTOHOMETPUYECKUX PYHKIIUIA.
WuTerpupoBanue palMoHaIbHBIX TPUTOHOMETPUYECKUX (DYHKIINH.
YHuBepcanpHasi TPUTOHOMETpUYEcKas MoACcTaHoBKa. VIHTerpupoBanue
CUMMETPUYHBIX PALIMOHATBHBIX TPUTOHOMETPUUYECKUX (PYHKITHH,
TPUTOHOMETPUYECKUX OMHOMOB U MPOU3BEACHUN TPUTOHOMETPUUYECKUX (PYHKIIUH.

Tema 12. UnTerpupoBanne MppauMoOHAJBbHBIX (QYHKIIUIA.
WHuTerpupoBanue KBaJpaTUYHbIX U IPOOHO-TMHENHBIX UPPALMOHATIBHOCTEH.
JlpoOHo-nuHeiHas noacTaHoBKa. MHTerpupoBanue nuddepeHnnaibHbIX OHHOMOB.

Hroro B cemectpe 2

18

18

Cemectp 3

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

3ajauu, NPUBOIALIME K MIOHATHUIO ONpeAeIeHHOro unrerpana. Ilonarue
orpeneneHHoro uaTerpana. CBoiCTBa onpenenéHHoro naTerpaia. Heodxoammoe
yCIIOBUE UHTETPUPYEMOCTH PYHKIMU. BepxHue 1 HUKHUE UHTETpajbHble CYMMBI U
ux cBoicTBa. Kpurepuii uHTErpupyeMoCcTi. HEKOTOpBIE KI1aCChl HHTETPUPYEMBIX

GbyHKIHIA.

Tema 14. OcHoBHasi GopMyJia HHTEIPAJIbHOT0 HCYUCICHUS.

OnpenenéHHblil UHTErpaj ¢ IEpeMEHHBIM BepXHUM npeaenom. @opmyna Herorona
— JleitOnuna. lHTErpupoBaHue 1O 4acTsM B ONpeeNEHHOM UHTErpaie. 3aMeHa
IIEPEMEHHBIX B onpenenéHHom unrerpane. ®opmyna Teinopa ¢ ocrarouHbIM
cllaraéMbIM B MHTErpasibHOM (popme. MeTon npsMOyroIbHUKOB U METOJ] Tparneuuit
pUOIMKEHHOTO BHIYMCIICHUS ONPEIEIEHHBIX HHTETPAJIOB.

Tema 15. IIpuiio:keHust onpeneéHHOro HHTerpaJa.

[TonsiTue kBaapupyeMoit Gurypsl u e€ cBoiicTBa. BerunciaeHue miomnaaei miockux
¢uryp. 'eomerpudeckuii cmbicn onpenenéHHoro uHrerpaia. [lonstue
KyOMpyeMoro Tefia u Beiarciienne 00béMoB. O0bEM Tena BpamieHus. [lonstue
crpsimisieMoil KpuBoi. Jnuua kpuBoil. lnuHa nyru kak napametp. Juddepennman
nyru. [Tnomanes nosepxHocTy BpauieHus. [Ipuioxxenne onpenenéHHOro nHTerpaina
K HaXOXJIEHUIO HEKOTOPBIX (PU3MUYECKUX BEJIUYMH.
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Tema 16. Heco0cTBeHHbIE HHTErPAJIBI.

HecoOcTBeHHBIN HHTErpal 0 6ECKOHEYHOMY MPOMEXKYTKY (HECOOCTBEHHBIH
unTerpan 1 pona). HecobcTBeHHBIN HHTErpaj OT HEOTPAaHUYEHHON QYHKUINN
(HecoOcTBeHHBIN HHTErpai 2 pona). Teopemsl CyIIecTBOBAHHUSI.

Tema 17. UncsioBble psabl.

[Tonsatue yucnoBoro psaa. YacTuuHble CyMMBI U CXOAUMOCTD psijia. HeoOxonnumelii
MPU3HAK CXOJUMOCTH YHCIIOBOIO psijia. beckoHeuHas cymma yObIBaroliei
reoMeTpudeckoil nporpeccun. ['apmonndeckuii pan. IlpusHaku cpaBHeHus,
JHanam6epa u Koy cxonuMOoCTH YUCIOBBIX psiioB. IHTerpaibHbIN npu3HaK
CXOAMMOCTHU. 3HAKOIIEPEMEHHBIH psijl, mpu3Hak JIeHOHUIIAa CXOTUMOCTH
3HAKONEPEMEHHBIX PsII0B. AOCOIIOTHO U YCIIOBHO CXOJSIIUECS YHCTIOBBIE PSJIbI, UX
CBOMCTBA.

Tema 18. ®yHKIMOHAIbHBIE M CTENIEHHbIE PA/IBI.
OyHKIIMOHATbHBIE TOCIEI0BATEIbHOCTY U (PYHKIIMOHAJIbHBIE psAIbl. PaBHOMEpHas
cxoauMocTh yHkmoHansHoro psaa. Kpurepuit Ko u npusnak Beliepmrpacca
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paBHOMEPHOU CXOAUMOCTH (PyHKIIMOHANIBHOTO psiaa. [loHsTHE cTENeHHOrO psa.
Teopema AbGens. Pagnyc u o0nacTs CXOAMMOCTH CTETIEHHOTO psifa. CBoiicTBa
creneHHbIX panoB. Psn Teinopa. Teopema o cxonumocTu psija Teitnopa.

HTtoro B cemectpe 3

18

36

Cemectp 4

Tema 19. ®yHKIHMN HECKOJbKHX MepPeMEeHHBIX.

[TpuMeps! ynCIOBBIX (YHKIMI HECKOJIBKUX MIEPEMEHHBIX. ['paduk yncaoBoi
GyHKIMU ABYX nepeMeHHbIX. IToHaTHE eBKIMI0BO npocTpancTsa R". TToHsTus
OTKPBITOr'0, 3aMKHYTOT'0, CBA3HOT'O MHOXKECTB U 00JIaCTH B €BKJIUJIOBOM
npoctpanctBe. [loHsTHS TTpeena u HeMPEPHIBHOCTH YUCIOBON ()YHKITUU
HECKOJIbKUX MepeMeHHbIX. OCHOBHbBIE CBOMCTBA Mpejieia U HENPEPHIBHOCTH
(GYHKIII HECKOJBKUX TICPEMEHHBIX.

Tema 20. YacTHble mpou3BoaHbIe U AU depeHINPYeMOCTb (PYHKIUIH
HECKOJIbKHUX MepeMeHHbIX.

YactHble Tpon3BoIHbIC, TUdepeHnrpyemMocTs U nuddepeHiuan GyHKIul
HECKOJIbKUX MePEeMEHHBIX. YacTHbIC TPOU3BOIHBIC U AU(HEPEHIINAT CTIOKHBIX
(GyHKIHH HECKOJIBKHMX TIEPEMEHHBIX. YacTHBIC IIPOU3BOHBIE BBICIIIUX MOPSIKOB,
CMEIIIaHHbIC TPOU3BOIHBIC. Y CIIOBUS UX HE3aBUCHMOCTH OT TIOPSIKA
muddepennmpoBanus. [uddepeHnmanbl BRICIIAX TOPSIKOB.

Tema 21. IlpniiokeHus1 YaCTHBIX NPOU3BOAHBIX U JM(pdepeHINATOB PYHKIMI
HECKOJILKHX IIePeMEHHBIX.

dopmyna Telinopa st GyHKIIUN HECKOJIBKUAX TIEPEMEHHBIX.

[ToHsATHE TOKATBHOIO AKCTpEeMyMa (PYHKIIUU HECKOJIBKUX IT€PEMEHHBIX.
Heo6xoanmoe ycnoBue sxkcTpemyma. JloctaTouHoe yCIoBHE IKCTPEMyMa.
OkerpeMyM (QyHKIMM ABYX nepeMeHHbIX. HesBHast pynkius. Cuctema HesIBHBIX
¢bynkuuid. ['pagueHT GyHKIUU 1 ero reoMeTpudeckuii cmbici. KacarenpHas
IUIOCKOCTh M HOpMaJIb K IOBEPXHOCTH. ['eomeTpuueckuii cMbica tuddepennuana
(YHKINU IBYX IEPEMEHHBIX.

Tema 22. J/IBoiiHBbIe HHTETPAJIBI.

KBanpupyemocts u miiomaap miockoil purypsl. OnpeneiaeHue JBOIHOro
uHTerpana. TeopeMa o €ro CylecTBOBAHUM U €IMHCTBEHHOCTH. ['eoMeTpruyeckuii
CMBICII 1 OCHOBHBIE CBOMCTBA IBOWHOIO MHTErpasia. Berauciienne 1BOMHOTO
MHTErpaia, HOBTOPHBIE MHTETPAJIbl. 3aMEHA IEPEMEHHBIX B JIBOHOM HUHTETpalIE.
JIBOMHOI MHTETpaN B MOJIAPHBIX KoopaAnHaTax. Ilnoniaas KpuBOIMHENHOTO
cermeHTa. Beruncnenue nnrerpana IlyaccoHa ¢ moMolInbro JBOMHOIO HHTErpaa.
HekoTopsle ¢u3nueckne npuiiokeHue IBOWHOT0 MHTErpasa.
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Tema 23. Tpoiinbie HHTErpaJIbI.

Ky6upyemocts 1 006€M purypsl B TpéxMepHoM npocTpancTBe. Onpesenenue,
TEOpEeMa O CYIIECTBOBAHUU U €IMHCTBEHHOCTH U OCHOBHBIE CBOMCTBA TPOMHOIO
MHTErpajia. BerauciieHne TpoMHOro MHTErpasia 4epe3 MOBTOPHbIE HHTErPAJIBI.
3aMeHa IEpEMEHHBIX B TPOMHOM MHTerpaie. TpoiHONW HHTETrpall B
HWIMHIPUYECKUX U cpeprudecKrux KoopauHaTax. [ eoMeTpruueckue NpuiioKeHus
TPOIHOr0 MHTEerpaa: 00bEM QUrypsl MO IUIOMAASIM NapalyIeIbHbIX CEYEHUH,
00BEM Tena BpalieHus, 00bEM KpUBOJIMHENHOTO 1IapoBOTo cerMeHTa. Hekoropeie
¢bu3nyecKkre NpuIoKEeHUs] TPOWHOTO HHTErpaa.
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Tema 24. MHOromMepHbie HHTErpPaJibl.

N3mepumocts 1 Mepa XKopaana Gpurypsl B MHOTOMEPHOM HPOCTPAHCTBE.
Omnpenenenne, TeOpemMa 0 CyIIECTBOBAHUN U €IMHCTBEHHOCTHU U OCHOBHBIE
CBOMCTBa MHOTOMEPHOT'O UHTErpasia. Beluucienne MHOrOMEpHOT0 UHTErpaja
4yepe3 MOBTOPHBIE MHTETPaJIbl. 3aMEHA IEPEMEHHBIX B MHOTOMEPHOM HHTETpAJIE.

Hroro B cemectpe 4

36

36




\ Hroro

| 108 | 144 |

4. YYEBHO-METOJUYECKOE OBECIHEYEHHUE CAMOCTOSTEJBHOM

PABOTbBI OBYUYAIOILINUXCSA
Tembl pis Koa- DopmbI M::l(c)g:lq DopMbI
caMmocTosiTe1bH | M3y4aemble BOIPOCHI BO CaMOCTOSITeIbHOI 5 OTYETHOCT
0ro u3y4eHust 4acoB padoThI opecrete U
HHe
Cemectp 1
Tema 1. PannonanbeHble yncia 6 N3yuenue VYuebno- | KoHcmekrsl,
IIpenBaputenbH | Kak MepUOAUYECKHUE MaTepHajIoB JEKIHUH, | METOAMYE | JOMAIlHUE
bl CBE/ICHUS O JeCATUYHBIE TPOOH. BBIIIOJIHEHUE CKOE 3a/aHus,
MaTeMaTuuecko | TouHble rpaHu JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
M aHaJH3e. YHCIOBBIX MHOYKECTB. Pabora ¢ yueOHoii ue pI€ paboTHI,
JleCTBUTEIbHBI JAUTEpATypOn JUCLUIUIA | YCTHBIN
€ Yucna. HBI orpoc
Tema 2. OOpatHas u cioxHas 6 N3yuenue VYuebno- | KoHcmekrsl,
ITonsarus ¢bynkuuu. [Ipenen MaTepHajoB JEKIHUHA, | METOAMYE | JOMAIlHUE
byHKIMN U MOHOTOHHOH BBITNIOJIHEHHE CKO€E 3a/aHusl,
[oCJIeI0BaTeNbH | MOCIEA0BATEIbHOCTH. JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
octu. [Ipenen Pa6ora ¢ yueOHoit ue b€ paboTHI,
1ocJe10BaTelbH JAUTEpATypOn JUCLUIUIA | YCTHBIN
OCTH. HBI oIpoc
Tema 3. Ilpenen | [lonstue 6 N3yuenue YyeOHO- KoncrexTsl,
byHKIHN. 3JIEMEHTapHON MaTepuaioB JEKIUH, | METOAUYE | JOMAILIHUE
byHKIUY. BBITIOJIHEHHE CKOE 3aJaHus,
OpHOCTOpOHHME U JIOMAalTHUX 3aJlaHuil. | oOecrieyeH | KOHTPOJIbH
0OECKOHEUHBIE MTPEIebI. Pabora ¢ ue b€ paboTHI,
Otromrenust «O» u yueOHoU JUCLUIIIN | YCTHBIN
«OY. JIUTEpATypo HbI OIpoc
Tema 4. Teopema o 6 Nzyuenue VYuebno- | KoHcmekTsl,
HenpepbIBHOCTh | HEMPEPBHIBHOCTU MaTepHajoB JEKIHUHA, | METOAMYE | JOMAIHUE
byHKIHIA. oOpaTHOM (YHKIINH. BBITIOJTHEHHUE CKO€ 3a7aHu4,
Teopema o pa3pbiBax JIOMAIIIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
MOHOTOHHBIX (DYHKIIMH. Pa6ora ¢ yueOHoit ne ble padoTHI,
JUTEPATYPOU JUCLUIIIN | YCTHBII
HBI oIpoc
Tema 5. [TponsBoaHbIe 1 6 N3ydenne VYuebno- | KoHcnekTsl,
[TpousBomHas u | muddepeHrab MaTepuajIoB JEKIUH, | METOAWYE | IOMAIllHUE
muddepeHnyan. | BHICIIUX MOPSAKOB. BBITTOJIHEHHE CKOE 3aJJaHus,
JIOMAalTHUX 3aJlaHuil. | oOecrieyeH | KOHTPOJIbH
Pabora ¢ yueOHoii ne b€ paboTHI,
JUTEPATYPOU JUCLUIIIN | YCTHBII
HBI oIpoc
Tema 6. dopmyna MakitopeHa. 6 Nzydenue Y4eOHno- | KoHcrekTsl,
OcHOBHEIE ®opmyna JleitoHuIA. MATEPHUAJIOB JIEKIHUM, | METOAUYE | JOMAIIHUE
TEOpPEeMBI BBITIOJTHEHUE CKOe 3a/laHusl,
muddepeHmab JIOMAIIIHUX 33JaHui. | oOecreueH | KOHTPOJbH
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HOTO Pabota c yuebHOI ne bI€ padOTHI,
HCUYUCIICHUS. JIUTEPATYPOU JUCLUIIIN | YCTHBII
HbI 0I1poc
Tema 7. Pemenue 3anau Ha 6 N3yuenue VYuebno- | KoHcmekrsl,
ITpumenenue UCCIIeIOBaHHE MaTepHajIoB JEKIUHA, | METOAMYE | JOMAIlHUE
maddepeHnmans | GyHKIUA U TOCTpOCHUE BBIIIOJIHEHUE CKOE 3a/aHus,
HOTO rpauKoB. JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
MCUHCIICHUS K Pabora ¢ yueOHnoii ue pI€ pabOTHI,
HCCIIEIOBAaHUIO JIUTEpATypOr JUCLHUIUIA | YCTHBIN
GyHKIUH 1 HBI orpoc
IIOCTPOCHUIO UX
rpauKoB.
Hroro B cemectpe 1 42
Cemectp 2
Tema 10. Mertox 8 Nzyuenue YyebHo- KoncnekTsl,
HNHTterpupoBanue | HEONPEAEIEHHBIX MaTepuasoB JIEKIUH, | METOAUYE | JOMAallHue
IpoOHO- K03 puLIeHTOBU BBINIOJIHEHHE CKOE 3aJaHus,
palMOHAIBHBIX | METOJ JOMAIIIHUX 33JaHui. | oOecreueH | KOHTPOJIbH
GbyHKIHIA. «BBIYEPKUBAHUIY. PaGora ¢ yueOHoit ue bIC pabOTHI
JUTEPATYPOU JUCLIUIUIN
HbI
Tema 11. YHuBepcanbHas 8 N3yuenne VY4eOHo- Koncnexrsl,
WHTerpupoBaHu | TPUrOHOMETPHUYECKast MaTepHajoB JEKIHUHA, | METOAMYE | JOMAIlHUE
e MOJICTAHOBKA. BBITTOJIHEHHE CKOE 3aJaHus,
Tpuronomerpuu | Tpuronomerpuueckue JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
eCKUX (YHKIHH. | MMOJCTAHOBKH. Pa6ora ¢ yueOHoit ue ple paboThI
JAUTEpATypOn JTUCLUIUIN
HBI
Tema 12. WNHurerpupoBanue 8 N3yuenue Yy4eOHo- Koncnexrsl,
WuterpupoBanue | nuddepeHnaaTsHOro MaTepHajoB JEKIHHA, | METOAMYE | JOMAIIHUE
UppalnroHalbHbl | OMHOMA. BBITIOJIHEHHE CKO€ 3aJJaHus,
X QyHKUIHH. JIOMAalTHUX 3aJlaHuil. | oOecrieyeH | KOHTPOJIbH
Pabora ¢ yueOHoii ue b€ pabOThI
JIUTEPATYPOU JUCLIUIUIA
HbI
Hroro B cemectpe 2 24
Cemectp 3
Tema 14. OnpenenéHHbIin 14 N3ydenne VYuebno- | KoHcnekTsl,
OcHoBHast MHTETpal OT YETHOM, MaTepHAJIOB JICKIMH, | METOAUYE | OMAIIHHE
bopmyna HEUETHOH U BBITTOJIHEHHE CKOE 3aJJaHus,
WHTETPATBHOTO | MIEPHOAMYECKON JOMAIITHUX 3aJJaHui. | oOecrieueH | KOHTPOJIbH
VCYHCIICHUS. byHKINN. Pabora ¢ yueOHoii ue b€ pabOTHI
JUTEPATYPOU JUCLIUIUIA
HBI
Tema 15. ITromans 16 Nzyuenue YuebHo- KoncmnekTsl,
[Tpunoxenus KPUBOJIMHEHHOTO MaTepHaioB JIEKIMH, | METOaUYEe | JOMAIIHHE
OTIPENIEIEHHOTO | CeTMEHTA U TUIONIAlb BBITIOJTHEHHE CKOE 3aJaHHs,
MHTerpaJa. o0nacTu B JIOMAIlIHUX 33JaHui. | oOecreueH | KOHTPOJIbH
napaMeTpuuecKoi Pa6ora c yueOHoit ue ble paboThI
dopme. JAUTEpaTypon JTUCLUTUIN
HBI
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Tema 16. Hecob6cTBenHbIe 16 Nzyuenue VYuebHo- KoHcmexTsl,
Hecob6ctBennble | uHTErpassl 1-ro u 2-ro MaTEepUaJIOB JEKIUH, | METOAMYE | TOMAIlHUE
UHTErpabl. pona BBINIOJIHEHHE CKOE 3aJaHus,
JIOMAIIIHUX 33JaHui. | oOecreueH | KOHTPOJIbH
Pabota c yueOHOM ue bI€ pabOTHI
JUTEPATYPOU JUCLIUIUIA
HbI
Tema 17. Teopemsl 00 16 N3yuenue VYuebno- | KoHcmekrsl,
YucrnoBele psiibl. | aOCOIIOTHO M YCIOBHO MaTepHajIoB JEKIHUH, | METOAMYE | JOMAIlHUE
CXOJSIINXCS YUCTIOBBIX BBIIIOJIHEHUE CKOE 3a/aHus,
psnax. JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
Pabora ¢ yueOHnoii ue pI€ pabOTHI,
JUTEepaTypoiu JUCHUIUIN | YCTHBIN
HBI OIpoc
Tema 18. [Tpusnaku 16 | U3yuenue VYuebHo- KoHTpoiibH
dyHkuuoHansH | Belepmrpacca, MaTepHaJioB JEKIMH, | METOAMYE | bie pabOTHI,
ble U creneHHble | upuxie u A6emns BBINIOJIHEHHE CKOE YCTHBIN
PAIBL PaBHOMEPHOM JIOMAalTHUX 3aJlaHuil. | oOecrieyeH | ompoc
CXOIUMOCTH PaGora ¢ yueOHoit ue
(yHKIIMOHAIBHBIX JAUTEpaTypon JUCIUILIN
PsLIOB. HbI
HTtoro B cemectpe 3 78
Cemectp 4
Tema 19. IIonsiTHE M OCHOBHBIE 10 N3yuenne VY4eOHo- Koncnexrsl,
OyHKIUU CBOICTBA Ipejiena MaTepHajoB JEKIHUHA, | METOAMYE | JOMAIlHUE
HECKOJIbKUX YHUCIIOBOM (pyHKLIMN BBIINIOJIHEHHE CKO€E 3a/1aHus,
[IePEMEHHBIX. HECKOJIbKUX JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJIbH
[IEPEMEHHBIX. Pa6ora ¢ yueOHoit ue ble paboThI
JAUTEpATypOn JTUCLUIUIN
HBI
Tema 20. YacTHble IPOU3BOIHBIC 10 N3yuenue VYyebHo- KoHcnekrsl,
YacrtHble u tuddepennman MaTepuasoB JEKIUH, | METOAWYE | TOMalllHUE
IIPOU3BOJIHBIE U | CIOXKHBIX (QYHKIMH BBITIOJTHEHHE CKOE 3a/1aHus,
muddepeHupye | HECKOIbKUX JIOMAalTHUX 3aJlaHuil. | oOecrieyeH | KOHTPOJIbH
MOCTh (PYHKUIUH | IEpPEeMEHHBIX. PaGora ¢ yueOHoit ue pIe PabOTHI
HECKOJIbKUX JAUTEepaTypon JUCIUILIN
IIEPEMEHHBIX. HbI
Tema 21. ®opmymna Teitnopa st 10 Nzyuenue VYuebHo- KoncnexTsr,
[Tpunnoxenus (byHKLIUU 1BYX MaTEepUaoB JEKIUH, | METOAUYE | JOMAILIHUE
YaCTHBIX MEPEMEHHBIX. BBITIOJTHEHUE CKOe 3a/1aHus,
MPOU3BOJIHBIX U | DKCTpEeMyM (YHKLUHU JIOMAIlIHUX 3aJaHui. | oOecreueH | KOHTPOJbH
muddepeHnnano | AByX MepeMEHHBIX. Pa6ora ¢ yueOHoit ue ble pabOTHI
B QyHKIMH KacarenbHas JIUTEpaTypon JUCLUILIN
HECKOJIbKUX MJIOCKOCTb. HBI
IIEPEMEHHBIX.
Tema 22. JIBOMIHBIE IOBTOPHBIE 10 N3yuenue VYuebHo- KoHcnekrsl,
JIBoitHbIE WHTErpajbl. 3aMeHa MATEpHUAJIOB JICKIIUM, | METOAWYE | JOMAIIHUE
MHTETpaJbI. IIEPEMEHHBIX B BBINIOJIHEHUE CKOE 3a/1aHus,
JIBOMTHOM MHTErpaje. JOMAITHUX 33IaHAH. | 00ecreYeH | KOHTPOJIbH
Pabora ¢ yueOHoii ne b€ pabOTHI
JUTEPATYPOU JUCLIUIUIN
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HBI
Tema 23. TpoiiHOM MOBTOPHBIN 10 Nzyuenue Y4eOHo- Koncnexrsl,
Tpoitnbie uHTterpai. TpoiiHoii MaTepUaJIOB JICKIIUWA, | METOJIHUYE | JOMAIIHUE
WHTETPAIBL. WHTETpAJI B BBITIOJTHEHUE CKOE 3aaHM,
HWIMHJIPUYECKUX U JIOMAalTHUX 3aJlaHuil. | oOecrieyeH | KOHTPOJIbH
cepruieckux Pabora ¢ yueOHnoii ue pIe pabOTHI
KOOpJMHATAaX. JAUTEepaTypou JTUCIUILIN
HBI
Tewma 24. Mepa Xopnana. 10 Nzyuenue YuebHo- KoHcIekTsi,
MHoromepHsbie MATEPHUANIOB JIEKUHUM, | METOAUYE | JOMAILIHUE
WUHTETpabl. BBITIOJTHEHHE CKoe 3a/laHus,
JIOMAIIIHUX 33JaHui. | oOecreueH | KOHTPOJIbH
Pabota c yueOHOM ue bI€ pabOTHI
JUTEPATYPOU JUCLIUIUIA
HBI
HTtoro B cemectpe 4 60
Hroro \ 204

5. ®OHJ OLIEHOYHBIX CPEJCTB JJISI MPOBEJAEHUS TEKYIIEN U

MPOMEKYTOYHOM ATTECTALIMM IO JUCIHUATIJIVHE

5.1. [lepeyeHb KOMIETEHUUH ¢ YKa3aHHeM 3TanoB MX (OpMHPOBaHHUSA B NpoLecce OCBOCHUS
o0pa3oBaTeIbHON NPOTrPaAMMBbI

Koa n HauMeHoBaHNe KOMIIETEHIMH

Jransl popMupoBaHUS

[1K-1. CnocobeH ocBanBaTh U UCIIOJIb30BATh TEOPETHUECKHE
3HAHUS U MPAKTUYCCKHUE YMEHUS U HABBIKU B MPEIMETHOMN
o0JacTy MpH perieHny NpohecCHOHATBHBIX 3a7au.

1. PabGoTta Ha y4eOHBIX 3aHATUSIX.
2. CamocrosTenbHas padborTa.

[TK-3. Cniocoben ¢popMHupoBaTh pa3BUBAIOIILYIO
00pa3oBaTeNbHYIO Cpeay Ui JOCTHKEHUS INYHOCTHBIX,
MPEIMETHBIX M METaIlPEeIMETHBIX PE3YyIbTaTOB 00yUEHUs
CpeICTBaMH MPEMNo/IaBaeMbIX YUeOHBIX MPEAMETOB.

1. PabGora Ha y4eOHBIX 3aHATHSIX.
2. CamocrodTenbHas padora.

5.2. OnucaHue noka3areseil 1 KpuTepueB OLEHUBAHUSI KOMIIETEHIMI HA PA3JIMYHBIX 3TANAX UX
(¢opMupoBaHus, onucaHHue MIKAJ OLEHUBAHUA

OuenuB | YpoBeHb Kpurepn
1 p Jran purep HIkana
aembie | chopmup . H
¢popmup Onucanne nokasareJiei OLICHHBA
KOMIIET o- OLICHUBA
OBaHUs HUA
€HIHMH | BAHHOCTH HUSA
IIK-1 | Iloporosel | 1. PaGora | 3Hath: Koncnek | llkana
i Ha — COBpEMEHHbIE KOHIENINHU, TEOpUH, | T, OLICHMBA
y4eOHBIX | 3aKOHBI U METOJbI B 0071acTH QU3UKH, | TOMAIIHE | HUS
3aHATHSAX | MaTeMaTHKU W WHPOPMATHKH U e KOHCIIEK
2. NEePCIEKTUBHBIC HAITPABICHUS 3ajaHue, | Ta.
CamocTo | pa3BUTHUSA COBPEMEHHOUN HAYKH; YCTHBIN [Ixana
ATeNIbHAS | — 3HAYCHHME U MECTO AMCLUIUINH orpoc, OLICHMBA
pabora (U3UKO-MaTEMATHIECKOTO IIUKIIA B KOHTPOJI | HUSA
oO1iel KapTUHEe MHpa. bHas JIOMAIlIHe
VMeTh: palora. ro
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OuenuB | YpoBeHb Jran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- dopmup Onucanue nmokasaresei oleHnBa OLIEHUBA
OBaHHS HUS
€HIIMH | BAaHHOCTH HHA
— SICHO W JIOTMYHO H3JIarathb 3a/laHus.
MOJTy4deHHbIE Oa30BbIC 3HAHUS; [Hkana
— JIEMOHCTPUPOBATh MOHUMAHHE OLICHUBA
o01Iel CTPYKTYpBI AUCLMILIUH HUS
(bu3MKO-MaTEMATHYECKOTO IIUKJIa U YCTHOT'O
B3aMMOCBS3H UX C IPYTUMU orpoca.
JTUCIUIUINHAMU, [kana
— CTPOUTH MOJETH PeaibHBIX 0OBEKTOB OLICHMBA
WJIH [IPOLIECCOB; HUS
— poecCHOHANBHO pelaTh 3a/1a4H, KOHTPOJI
CBSI3aHHBIE C MIPEJIMETHOI 00J1aCThIO, C BHOM
Y4€TOM COBPEMEHHBIX TOCTUKEHUI paboTHI.
HAYKH;
— TMPUMEHSATH HHPOPMAITUOHHO-
KOMMYHHKAITIOHHbIE TEXHOJIOTHH IS
3G PEKTUBHOTO PEIICHUS] HAYYHBIX U
MPUKJIAIHBIX 33124, CBA3aHHBIX C
PeMETHOM 00J1aCThIO.
[Iponsuny | 1. Pabora | 3Hath: Koncnexr | IlIkama
THIN Ha — COBpEMEHHbIE€ KOHIEMIINH, TEOPUH, : OLICHUBaH
yu4eOHBIX | 3aKOHBI U METOABI B 001acTU (GU3HUKHU, | AOMAIIHEE | U
3aHATUSAX | MaTeMaTUKU U HHOOPMATHKH U 3aJlaHue, | KOHCIEKT
2. MePCIIEKTUBHBIC HATIPABICHUS YCTHBIE a.
CamMocTO | pa3BUTHUS COBPEMEHHOM HayKH; OIIPOCBI, [Ixana
ATeibHasl | — 3HAYEHHE U MECTO AUCLMILTUH KOHTPOJb | OLICHHWBaH
pabota (U3UKO-MaTEMATHYECKOTO 1IUKJIA B Has usi
oO1ielt KapTUHE MUpa. paborTa. JIOMAIIHEer
YMers: 0
— SICHO Y JIOTHYHO H3JIarath 3a/1aHus.
MOJIy4YeHHbIE 0a30BbIEC 3HAHUS, [Ixana
— JIEMOHCTPUPOBATH TIOHUMAHHE OILICHUBaH
o011eil CTPYKTYpbl AUCIMILIUH ust
(bU3MKO-MaTEMAaTHYECKOT O LIUKJIA U YCTHOT'O
B3aMMOCBS3H UX C IPYTUMU orpoca.
TUCIUTUINHAMU, [kana
— CTPOUTb MOJIENN peabHbIX OOBEKTOB OLICHUBaH
WM [TPOLIECCOB; usi
— npo¢eCCUOHATIBHO pellaTh 3aJauH, KOHTPOJIb
CBsI3aHHBIE C ITPEIMETHOI 00J1aCThIO0, C HOU
Y4€TOM COBPEMEHHBIX TOCTHKEHUI paboThI.

HaYKU;
— MPUMEHSATh UHPOPMAITMOHHO-
KOMMYHHUKAIIIOHHBIE TEXHOJIOTUU TS
3¢ (HEeKTUBHOTO pElIeHUs] HAYYHbIX U
MPUKIIAJIHBIX 33/1a4, CBS3aHHBIX C
MpeIMETHOM 00J1aCThIO.

Bnagers:

— CIIOCOOHOCTBIO K JIOTHUECKOMY
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OuenuB | YpoBeHb Jran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- (popmup Onucanue nmoxkasareseu oleHnBa OLICHUBA
€HIIMH | BAaHHOCTH opamui HHA s
paccyXJIeHHUIO;
— MOJICJIMPOBAHUEM [T TIOCTPOCHUS
00BEKTOB U MPOLIECCOB, OMPEICTCHHUS
WM TIPE/ICKa3aHus UX CBOICTB;
— OCHOBHBIMH METOJIaMU PELICHUS
3aja4, ChOPMYITHPOBAHHBIMU B PaMKax
MpeIMETHBIX 00acTel.
IIK-3 | Iloporossr | 1. PaGora | 3Hath: Koncnekr | Hlkana
i Ha — XapaKTEePUCTUKY JINYHOCTHBIX, , OLICHUBAaH
YU4EOHBIX | METalmpeIMETHBIX U MPEIMETHBIX JIOMaIHee | us
3aHATUAX | Pe3yJbTaTOB 00pa30BaTEIbHON 3aJlaHue, | KOHCIEKT
2. JIESITEIIBHOCTH B KOHTEKCTE B YCTHBIN a.
CamocTo | mpeaMeTHOM 061acTu; crocoObl orpoc, [Hkana
ATeIbHAS | OKa3aHWS WHIUBUIyaTbHOU KOHTPOJIb | OIICHUBAH
paboTta MeAarorn4eckoii MoMoOIIH | Hast usi
MOIJICP)KKHA 00YJarOIIUMCS B pabora. JIOMAaIIHeT
3aBHCHMOCTH OT X CIIOCOOHOCTEH, 0
00pa3zoBaTebHBIX BO3MOXKHOCTEH U 3a/1aHusl.
moTpeOHOCTEH. [[Ikana
YMeTs: OLICHUBAaH
— OKa3bIBaTh aJ[PECHYIO usi
Mearoru4ecKyro MoMoIIb U YCTHOTO
MOAJEPKKY 00y4arommcs, B orpoca.
3aBUCHMOCTH OT HX CIIOCOOHOCTE, IIxama
00pa3oBaTeNbHBIX BOZMOKHOCTEHN U OLICHUBaH
noTpeOHOCTEH, B TIpoliecce usi
JOCTHIKEHUS] METaINPEIMETHBIX, KOHTPOJIb
MPEIMETHBIX ¥ IMTHOCTHBIX HOM
pE3yNbTaTOB. paboTHI.
[Iponsuny | 1. PabGorta | 3Hath: Koncnekr | Hlkana
THIN Ha — XapaKTEePUCTUKY JIMYHOCTHBIX, , OIICHUBAH
YU4EOHBIX | METalpeIMETHBIX U MPEIMETHBIX JIOMaIHee | us
3aHATHSIX | PE3yNbTaToOB 00pa30BaTEIbHOM 3aJlaHue, | KOHCIEKT
2. JIESITSIIBHOCTH B KOHTEKCTE B YCTHBIE a.
Camocto MPEeIMETHOM 00JIaCTH; CIIOCOOBI OIPOCHI, Illkana
ATeIbHAS | OKa3aHWs WHIUBUIYATbHON KOHTPOJIb | OIICHUBAH
paboTta MeAaroru4eckoii MOMOIIH U Hast usi
MOJIEPKKHA 00yJarONUMCS B pabora. JIOMAaITHeT
3aBHCHUMOCTH OT X CIIOCOOHOCTEHA, 0
00pa3oBaTeNbHBIX BO3MOXKHOCTEH H 3aJIaHul.
noTpeOHOCTEH. [Mkana
VYMeTh: OIICHUBaH
— OKa3bIBaTh aJ[PECHYIO usi
MearOrHYeCKy0 MTOMOIIb U YCTHOTO
MOJJIEPKKY 00yUaIOIIIMCsl, B ompoca.
3aBUCHMOCTH OT UX CIIOCOOHOCTEM, IMxana
00pa3oBaTeNbHBIX BO3MOKHOCTEH U OIICHUBaH
MOTpeOHOCTEH, B TIpoIiecce ust
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Onenus
aeMble
KOMIIET
eHIMH

YpoBeHb
copmup
o-
BAHHOCTH

Jtan

¢dopmup
OoOBaHuda

Onucanue nmokasareJei

Kpurepu
U
OlleHHBA
HHA

Ixana
OlICHMBA
HUA

JOCTHKEHUS] METaIIPEIMETHBIX,
MNPpECAMCTHBIX U JIMYHOCTHBIX
pe3yJIbTaTOB.

Bnaners:

— CIIOCOOHOCTBIO M OIIBITOM
NPUMEHEHHS B TIPEAMETHON 00JIacTH
Pa3IMYHBIX CIOCOOOB OKa3aHUSA
aJpECHOM IeIarorn4ecKor oMo 1
MOAJEPKKHU 00yJarouMcs B
3aBUCHUMOCTHU OT UX CIIOCOOHOCTEH,
00pa3oBaTeNbHBIX BO3MOKHOCTEH U
OTpeOHOCTEN.

KOHTPOJIb
HOM
paboTHI.

[IIxana oneHNBaHUA KOHCIIEKTA

Kpurepuii

Baaasl

Crynent Hanucan 0 — 10% Bcex nexuuii

0

Crynent Hanucan 11 —20% Bcex neknuit

Crynent Hanucan 21 —40% Bcex Jiekiui

Crynent Hanucan 41 — 60% Bcex Jekuui

Crynent Hanucan 61 — 80% Bcex eknuit

Crynent Hanucan 81 — 100% Bcex nexuuit

QB WIN

IIIxana oneHUBAHUS JOMAIIHEr0 3aJaHUA

IToxa3zaTenan

Banasl

Crynent npaBunbsHO BeimonHmWa 0 — 10% momarxero 3aganus

0

CryneHt npaBmwibHO BeIONHWIT 11 — 20% nomarHero 3axaHus

CrtyneHt npaBuiibHO BbIMonHUI 21 — 40% gomarHero 3agaHus

CryneHT npaBmwibHO BITOIHWT 41 — 60% nomarHero 3a1aHus

Crtynent npaBuibHO BbIonHUI 61 — 80% gomarHero 3aganus

Crynent npaBuiibHO BbonHWA 81 — 100% momarirHero 3agaHus

I WIN -

IIIxaa oueHUBaHUsA YCTHOI'O OIIPOca

Kpurepuii ouenHnBanus

Banasl

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

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

CTyzeHT B 11eJI0M OTBETUJI Ha BOIIPOC, HO B OTBETE UMEIOTCS 3aMETHBIE U TPyObIe
OIIMOKHU, HEIOCTATKU U HEAOYETHI

CTyI(CHT HC OTBCTUJI HAa BOIIPOC, HO UMCHOTCA Ooiee ABYX IPaBUJIbHBIX H,[[eﬁ nim
IMOAXOJ0B K ITPAaBUJIBHOMY OTBECTY

CTyI[CHT HC OTBCTHUJI Ha BOIIPOC, HO HMCIOTCA TOJBKO OJHA-ABC HACU WJIN
MOAXOJbI K IIPABUJIIBHOMY OTBECTY

CTyI(CHT HC OTBCTUJI HA BOIMPOC U MOKa3aJl IMOJIHOC HC3HAHNUC TCMbI 3a1aHU
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IIIxaja oneHNBaHUSI KOHTPOJIbHON PadoThl

Iloka3zartenan banabl
CtyneHT npaBuibHO BIMOTHMI 0 — 4% Bcex 3agaHuit 0
CtyneHT npaBuibHO BITOTHUI 5 — 10% Bcex 3amanuii 1
CtyneHT npaBuwibHO BeImoaHWI 11 — 20% Bcex 3amaHuit 2
CrtyneHT npaBuibHO BeimosHWI 21 — 30% Bcex 3amanuit 3
CtyneHT npaBuwibHO BeIMOTHUI 31 — 40% Bcex 3amaHuit 4
CtyneHT npaBuibHO BeimosaHWI 41 — 50% Bcex 3amanuit 3)
CtyneHT npaBuwibHO BeIOTHMI 51 — 60% Bcex 3amaHuit 6
CtyneHT npaBmibHO BeIoOMHUI 61 — 70% Beex 3amanuit 7
Crynent npaBuibHO BeimosaHmI 71 — 80% Bcex 3amanuit 8
Ctynent npaBuwibHO BeIOTHUI 81 — 90% Bcex 3amaHuit 9
CtyneHT npaBuibHO BbInoJHUI 91 — 100% Bcex 3agaHuil 10

5.3. TunoBble KOHTPOJbHbIE 33/IaHUSl WJIHM HMHbIE MATEPUAJbI, HEOOXOAMMbIe ISl OLEHKH
3HAHMH, YMEHHI, HABBIKOB M (WJHM) ONBITA [AEATEJbHOCTH, XAPAKTEPHU3YHIIHX
(opMupoBaHusa KOMIETEHIMH B MpoLiecce 0OCBOeHHUsI 00pa30BaTeILHOI MPOrpaMMbl

oakrwdE okrwdPE NookrwnpE

ocoarwhE

IIpuMepHBIi CIUCOK TeM /IS KOHCIEKTAa
Cemectp 1

JlelicTBUTENbHBIC YHCTIA.

[MonsTus pynkuuu u nocnenoBatenbHOcTH. [Ipenen mociaenoBaTeIbHOCTH.
[Ipenensr GyHKIMIA.

HenpepriBHOCTH (hyHKITHIA.

[TpousBoxnas u quddepeHma.

OcHoBHbIe TeopeMbl U] PepeHInanbHOr0 UCYUCTCHUS.

[Tpumenenne nudepeHnrnanbHOr0 NCYUCICHUS K UCCIEIOBAHUIO (DYHKITHIA.

Cemectp 2

[ToHsiTHE W CBOWMCTBA HEONPEIEIEHHOTO UHTETpaa.
OcCHOBHBIE METO/IbI UHTETPUPOBAHUSI.
WuTerpupoBanue 1poOHO-paliMOHATBHBIX (DYHKIHIHA.
WHuTerpupoBanne TPUrOHOMETPUYECKUX (PYHKIIMH.
WHTerpupoBanue UppaOHAIBHBIX (PYHKIUH.

Cemectp 3

OnpenenéHHblil MHTErpaji v €ro CBOMCTBA. Y CIIOBUS HHTETPUPYEMOCTH.
®opmyna Hetorona — JleitOnuna u e€ npuMeHeHwHsI.

I'eomerpuueckue U puU3NIECKUE IPUITOKEHUS ONPEASIEHHOIO HHTErpaa.
HecoOcTBeHHbIE HHTETrpaIbI.

Yucnossle psabL.

@YHKIMOHAIBHBIE U CTECIICHHBIE PSIBIL.

Cemectp 4

[Ipenen 1 HEMPEpHIBHOCTH (PYHKIINU HECKOJIBKHUX ITEPEMEHHBIX.
YacTHble pou3BoAHbIE, AU PepeHIUPYEMOCTh U AU epeHIra.

3Talnbl

[IpunoxxeHns 4acTHBIX MPOU3BOJIHBIX U MU depeHInanoB GyHKINI HECKOIbKUX TEPEMEHHBIX.

JIBOMHBIE UHTETPAIIBI.
TpoliHblEe UHTETpATIBI.
MHOroMepHbIe UHTETPAIBI.
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IIpumepHBbIe 32124 TOMANIHETO 3aIaHUS
Cemectp 1
1. IIpencraBuTh B BUAEC OOBIKHOBEHHOW IPOOH MEPUOTUIECCKYIO JECATUIHYIO APOOb:
a) 3,7(936); 0) 7,1(603); B) 1,(15); r) 2,(45).

2. HaifTu TOYHYIO BEpXHIOIO U TOYHYIO HIDKHIOIO TPAaHH YHCIIOBBIX MHOXKECTB!

a) A:{\lomzﬂ, neN}u[l, 2 6) A= neNju@s 23],
n+

3. Haiitu npenen mocneaoBaTeIbHOCTH:

n+2 ) )
a) lim #; 6) lim x/n+8(x/n+7— n+2); g) lim| AN _2n+7ny
e 3T +(=2)" N> o 2n+5  n+3

4. Haiitu npenen GyHKIUU:

5_ p—
2) lim X712 6 im

X—2 x/X+7—3 ’ x—1

5. Haiitu nmpou3Boanyo Y'(X) byHKIHH:
a) Yy =arctg(shx); 0) y=Inarcsin N ; B) Y = (arccos x)“W ;0 T) y =X

( 2 3 J; o) lim cos(zx/4) 0 fim 1-2/cosx

x2-1 x®-1 x>2 3% —4x-1" x>0 Xsin X

6. Haiiti Bropyro npousBoauyro Y"(X) dyHkuuu:

a) y=-/x—(x+Darctg-/x; 0) y:InXHll; B) y=e¢

sin(5x)

7. Haiiti nmpou3BoaHyo Y"(X) mapaMeTpuuecKH 33 JaHHON (YHKIIHUH:
a) x=1/2t—t?, y=arcsin(t—-1); 6) x=tg’t, y=cos’t; B) X =Intgt, Y=oy
sin
8. Paznoxute MHOTOWIeH P(X) B psin Teiinopa ¢ EHTPOM B TOUKE Xo:
a) P(x)=x"—-6x>+8x, x,=-1; 6) P(x)=(x+1)*-16x*, x,=1.

9. Haiitu nHTEpBaAIIBI BO3pacTaHMsI ¥ yOBIBAHUS M TOYKHU dKCTpeMyMa (DYHKITHH:
3

a) y =X-—>5arctgx; 6)y:x2e—xz; B) y=x’Inx; r)y:Xngl_
X

10.

11.

12.

HaiiTi nHTEpBabl BRIMYKIOCTH U TOYKU Nepernda GyHKIuu:

a) y=x’Inx; 6)y:x2+£; B) y =6x°® —8x°; r) y=x'e"
X

Haiitu acumnroTs! rpaduka QyHKIUU:
e e arctgx+ 7z 2x* +5x

f1 6 :7’ e ——
2) Y et —e )Y 3arctgx — By (x+1)?*(x-2)

Haiitu HanbosbIiee 1 HauMeHbIee 3HaueHus pynkuuu Y = f(X) Ha oTpeske [a,b]:

a) y=x'+4x, [22]; 6 y=—,
X“+1

Cemectp 2

. Haittn Heonpenen€HHplil HHTETpaJl, UCIIOJIb3YsI METOJI MHTETPUPOBAHHUS 110 YACTSM:

a) j (X +1)sin( 4x) dx ; 6) j (5x —2)e? dx ; B) j x%In xdx.
17
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. Haititu Heonpenen€HHplii HHTErpall, UCIONIb3Ysl METO 3aMEHBI IEPEMEHHOM:

X+1 sin x dx 10 2 3
X 0) | —; B) | X(2x+5)"dx; 1) |x“exp(2x’ +1)dx.
Y Ixxﬁ J.x1+3cosx ) [x@x+9 R )

. Haiit Heonpenen€HHbIi HHTETPAN OT JPOOHO-PANUOHATEHON (YHKIIHH:

X+3 x* dx x dx
= dx; ©0) ; "
2 Ix3—4x -[ —6X+5" ®) j(x+1)(x+2)2

. Haiitu Heonpenen€HHplii UHTErpall OT TpI/IFOHOMeTquGCKoﬁ GbyHKINU:

a) [sin® xdx; 6) j fisc);g):( B) j

r) Icoss xdx .
sin*x’

. Haiitu HeonpenenéHHbIN HHTerpan OT KBaJpaTUYHOU UPPALMOHATIBHOCTH:

a) j\/Xz —1dx; 0) _[ 1)5/2’ B) J.[)H—lj

Cemectp 3
. BbluuciauTh onpenenéHHbld UHTErpal:
713 1 5
X dx X dx . In xdx
a) j 5 J( B) jarcsm xadx; ) I
5 COS” X 0 5 X
. Haiitu momane ¢Gurypsl, orpaHi4eHHON JTMHUSIMUA Ha OTPE3Ke:
1/x
e 16
a) y=—> uny=0,1<x<2; 6) y=", ny=17-x*1<x<4.
X X
. Haiitn AJIMHY OYyTr'U KpHBOﬁ B IPAMOYT'OJIbHBIX KOOpI[I/IHaTaX:
2
X“ Inx . 7
a) y="r"% , 1<x<2; 6) y=-+/1—x* +arcsin x, ngsg.

. Haiitn 00bEéM Tena, 06pa3oBaHHOTO BpalieHueM BOKpyr ocu OX KpuBOif:

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

. Haiitu HecoOGcTBeHHBIN UHTErpan 1-ro poxa:

Todx Todx ¢ xdx
2 -!xlnzx’ 2 '[e“&ﬁ’ ") -([(x+1)(x+2)(x+3)'

. Hccnenosars Ha aOCOIIOTHYIO U YCIIOBHYIO CXOJUMOCTb YUCIOBOH P

D" . 6 D M. & e
ann5’4 Z_;‘ 3n*.n+5 21:( & @n+1)!
. Ha¥iTi 061acTh CXOIMMOCTH CTENIEHHOTO A/
(4x+7)" ES ) (3x)*"
; 0 2x+5)" ; :
Z(n+1)(n+3) ) nzzll( ) z_; n3/2
. Pasnoxwurs B pan Teiinopa no crenensam X pyukiuio Y = Y(X) u ykaszaTh 061acTh CXOAUMOCTH PAJIA:
2
X (eX - e‘X) 3
a) y=————; 0) y=~—_-"-; B) y=(X+Xx")arctgXx.
)y L Ex b )y v ) y=( )arctg

. Haiitu CyMMY CTCIICHHOTI'O pdJa U YKa3aTh €ro 00acThb CXOOHUMOCTHU.
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10.

+2 0

S 5) i( DU

n=0 n! n=0

Cemectp 4
. Halitu nBoliHol npenen:
a) lim Lo X : 6) lim (x* +y?)?| ch L ,-1{;  B)lim 1+E :
e xy+3y X—Yy o X“+y % Xy
. Hanmcarp ypaBHeHHe KacaTelbHOM IIIOCKOCTH K HOBEPXHOCTH Z = Z(X, Y) B Touke M(X,,Y,):
)z=2, M@3; 6 z=2", ML2: » 2=, M@3).
X7y 1+xy

. Haiitu yacTHble mpon3BoAHbIe Z, U Z, cinoxHOU pyHKumu Z = z(X,Y), rae X = x(U,v) u

y = y(U,v) , UCTIONB3Ysl HHBAPHAHTHOCTH (GopMbI TuddhepeHInaa mepBoro NopsiaKa:

2
X u+v

a) z=arctg(x>-y), X=u, y=u?-o0’; 6) z=—, x=e"", y=¢e

2u-v

Haiitu yacTHbIE NPOU3BOJHbBIE Z, M Z| HEABHO 3a7aHHON QyHKIMU Z = Z(X,Y):

a) sin z+Xxy’z = xy; 6) e’ +4z=x3cosy; B) IN(1+xyz)+z=xy°.
. HaiiTi yacTHbIE TPOM3BOIHBIE BTOPOTO MOPsAKA Zy, , Zy , Zy ¥ 2 dynkimuu Z =2Z(X,Y):
a) z=sin(xy+cosy); 6) z=In(1+x2y*);  B) z=arctg(x’y*); r) z=x"
. Haiiti yacTHYIO MPOM3BOIHYIO BBICILIETO MOPsiIKa QYHKIMKA Z = Z(X, Y):
3 4 4
a) aizgy' z=eY; 6) 656;3’ z:ilz; B)aaZaZyZ’ z=In(1+x? +y?).

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

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

. Haiitu nokanbHbIe 3KcTpeMyMBbl QYHKIMK Z = Z(X, Y):

a) Z=Xy— Inx+— 6) z=x>—y>-3xy; B) Z=xyl-X-Y).

W

. I3sMeHuTH IOpAAOK UHTCTPUPOBAHNA B IIOBTOPHOM I/IHTerEU'IC'

2 2y 714  sinx 2 J2-x
a) [dy[fooy)dx; 6) [ dx [ f(xy)dy; B>jdx jf(xy)dy, r) [dx [f(xy)dy.
0 0 0 0 _J1-x? 1 0

Haiitu nBoliHON HHTETpAI:

a) [[(y-x)dxdy, rae D=fl<x<3 x<y<x’f;
D

6) Harctgidxdy, e D={x2+y2$1, X >0, yzO};
D

B) _Ux/dedy, rae D:{x2+y2 <16, XSygx\/§};
D

r) ﬂydxdy, e D={x2+y2§2x, yzo}.
D
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11.

o N o O

10.

11.

. Haiitu mpenen nocnenosarensuoctu lim

. Haiitu mpenen Gpyaxmun lim

. Haititu Heonpenen€HHslii HHTErpall

. Haititu Heonpenen€HHplii HHTErpall I

Haiitu TpoitHOM HHTErpaL:

a) jﬁxz(l—y)dxdydz, e H:{x+y+z£], x>0, y>0, 220};
H

0) Hj(x+y)dxdydz, rae H:{OSXSL X2 <y<X, ySZSZy};
H

B) Ijjxyzzdxdydz, rie H:{x2+y2+22s1, x>0, y>0, 220};
H

r) Hj(xz +y2)dxdydz, e H= {x2 +y2+22<9, (xXP+y? < z}.
H

IIpumepHbIe 321aHNS KOHTPOJILHOMH padoThI

Cemectp 1

. IlpeacraButh B BHuJIe OOBIKHOBEHHOH JIPOOU NIEPUOIMUYECKYIO IECATUIHYIO Ipooh 4,(135).

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

AJ1-%x-3
x—>-8 2.+_%/i7 '

Haiitu Touku pa3psiBa QyHKIUN Y = Y yKa3aTb UX THII.

log z\x\

X2 —9x+1

Haittu npomssoanyio Gpyskmmn Y = (x> —x* +3x+7)

Haiiti nponsBoaayto y'(X) mapaMerpudecky 3a1aHHOM GyHKIMH X = arcsin-/t, y = (1+ Jt )1/2.

Haiitu npoussoanyro Y'(X) HessHO 3amannoit pyukmuu Yy = y(X): xy—Iny =3.

Haiitu o61iee BeIpakeHHe IS TPOM3BOIHOM mopsiaka 7 oT pyukmun Y = In(3x—2) .

. X
Haiitu unTepBasibl Bo3pacTaHus U yObIBAaHUS U TOUKH SKCTpeMyMa QYHKIMHA Y = —— .

In x

2
HaiiTi HHTepBAIbI BRITYKIOCTH U TOUKH Nepern6a pyHkmun y = Xe * /2,

5x% —2x+1

Haiitn acumnrotel rpaduka Gpynkumm y = ————— .
4x° —7x+3

Cemectp 2
3
j M dx.
X

In x

. Haititn Heonpenen€HHblii HHTErpas jidx .

X~/In x+1

. Haiitn Heonpenen€HHBIN HHTErpait J. xarctgx dx .

" . . X+3 .. o
HaI/ITI/I HeOHpe)IeJ'IeHHI)II/I I/IHTeraJI J. dX METOAOM ((BI)I'-IepKI/IBaHI/II/I».

(X+D(x+2)(x+5)
e¥dx
(2+e)*

. Haititu Heonpenen€HHslii HHTErpall '[ tg®xadx .

20



N . . dx
. Haititu Heonpenen€HHblii HHTErpall I ——
AJje* -1
dx

. Haiitu HEOMPECACICHHBIM HHTCIPal J(4+X2)3/2 .

Cemectp 3

1+Inxdx

e
. Haititu onpenen€Hublii HHTErpal I
1

w| k-

" . 3X
. Haiitu mutomane Gurypsl, OrpaHMYCHHON JIMHUSAMU Y = COS(7 X) U Y = o 0<x<

. Haliti ;ummHy 1yru KpyBOHW B IPSIMOYTOJIBHBIX KoopauHaTax Y =chx, 0<x<1.
1

X+ X2

. Haiitu 006€M Tena, 00pa3oBaHHOTO BpaieHueM BOKpYT ocu OX KpuBoil Y = , 1<x<3.
+00
. Haittu HecoOcTBeHHBINM uHTETpall 1-ro poaa I
0

arctg x
1+ x?

dx.

. 0 _1 n-1
. HCCH@I{OB&TB Ha a6COJIIOTHy10 " YCIIOBHYIO CXOAUMOCTB YHUCJIOBOU P Z (4(|)2) .
~(4+In°n)n

.  (2x+D)"
. Haiitu oOiacts CXOOUMOCTH CTCIICHHOI'O psAaa anli .
=3 (n+1)

. Paznoxuts ¢yHKIMIO

sin (3x .
L—\?)COSX B piaa TeHnopa 10 CTEHEHIM X U y'Ka3aTb 06J'IaCTB
X

CXOOIUMOCTH piaa.

Cemectp 4

. . . . In(1+x?
. Haiitu noiinoii mpeaen lim ( ) )

o8 1+ xCy -1

. Hanmcate ypaBHEHHE KacaTeIbHOM INIOCKOCTU K MOBEPXHOCTH Z = X/ + Y B Touke M (1, 4).

Jx

. HailiT yacTHBIE IPON3BOJHEIE Z| H Z, HESBHO 3amanHoi GyHKIMU Z = 2(X, Y):

z —sin( xyz) =e*y?.

. Haiitn Bce yacTHBIE Ipon3BOHEIE 2-T0 mopsaaka Gyrkmmn Z(X, y) = yIn(1+ x°y).

. Paznoxwuts maorounen P(X,Yy) = x> +2xy+ Yy B psax Teitnopa ¢ nearpoM B Touke M (-1, —1).

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

0 0

. VI3MeHUTB MOPSI0OK MHTETPUPOBAHUS B TOBTOPHOM MHTErpaie Idyj f(x,y)dx.

1y

. BeraucinTh ABOWHOMN MHTETpa H X/XZ +y?—4dxdy,rne D= {4 <x*+y?<25 x< y}.
D

. Berumciauts TpOiHO#N HHTErpa ”I dxdydz,rme H= {X +2y+12<1 x>0, y>0, z> O} .
H
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10. Boruucauthb TpOHOI UHTETpas ”j zdxdydz,roe H = {Xz +y?+2°<4,2> 0}.
H

B~

15.

16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

IIpuMepHBIe BONPOCHI YCTHOTO ONpPoOca

Cemectp 1

. Kak OIIPECACIIIOT palliOHAJIbHBIC U ,HCfICTBPITCJ'IBHBIC gucaa? Yro Takoe HppanOHaJIbHBIC

yucia?

. B uém cocrosT cBOICTBa YIOPSIIOYEHHOCTH U CBOMCTBA HETIPEPHIBHOCTH?
. IlepeuucianTh OCHOBHBIE aKCHOMBI MHOKECTBA JICCTBUTEIHHBIX YHCEIL.
. Uto Takoe nericTBUTENbHAS (PYHKIUS AEHCTBUTEILHOM epeMeHHor? Uto Takoe rpadux

byHKIIUN?

. Yrto o3HagaeT OIrpaHUYCHHOCTE 1 HCOIPAaHUYCHHOCTD (bYHKI_II/II/Io Yro Takoe YCTHasA, HCUCTHAaA

WK nieproandeckast pyHkuus?
UYro Takoe cioxkHas GyHKIusa?

. Uro Ttakoe oOparnas ¢pyHkuusa? KakoBo ycioBue e€ cyriecTBOBaHUs?
. JlaTh ompeneneHue npeena YuCcIOBOH MOCIeA0BaTEIbHOCTH. YTO Takoe OECKOHEYHbIE

npeaesnl?

. KakoBbI OCHOBHBIE CBOMCTBA CXOAIIMXCS OCIEI0BATEIBHOCTEN?
10.
11.
12.
13.
14.

Kak Beim T apudmeTryeckue onepanuy Haj CXOASAIUMUCS OCIe10BaTEIbHOCTIMU?

B uem cocTout Teopema BeliepiiTpacca 0 MOHOTOHHOM OrpaHUYEHHON MOCIEI0BATEIBHOCTH?
Uro Takoe uuciio e? Kak 10ka3bIBalOT CXOUMOCTD IIOCJIE0OBATEILHOCTH K JAHHOMY YUCITY?
Cdopmynuposats Teopemy bonbiiano — Beliepiirpacca 06 orpaHMueHHO 11OC€10BaTEIbHOCTH.
Uro takoe pyHnameHTanmpHas mocienoBarenbHocTh? ChopmynupoBars kputepuii Komm
CXO/IMMOCTH TOCJIE0BATEILHOCTH.

Uro Takoe OeckOHEUHO Malible rociiefoBareabHocTH? KakoBa nx cBsi3b ¢ OECKOHEYHO
OO0JIBIIMMHU [TOCTIEI0BATEIBHOCTSIMU?

CdopmynuposaTh ornpeaencHus npezena GyHKun B Touke 1o ['eiine u o Komm.

Yo Takoe 0IHOCTOPOHHHUE MPENIEbI?

ChopmynupoBath omnpeesieHue npeaena GyHKIun Ha 0ECKOHEYHOCTH.

CdopmynupoBath onpezneneHne 6CKOHEYHOT0 Tpeena.

KakoBbl OCHOBHBIE CBOICTBA NPEAEIOB PYHKIMH U apuPMEeTHUECKHUE JEHCTBUS HAJl IpeaeIaMu
byHKII?

Uto 03HaUaAIOT Mpe/eabl MOHOTOHHBIX (YHKIIANA?

KaxoBblI 3aMedaTenbHbIe IPeIeibl?

Uto Takoe 6eckoHeuHo mMaibie pyHKIuKu? KakoBa ux cBsI3b ¢ OECKOHEYHO OOJIBIIUMHU
byHKIISAME?

Uro Takoe «O» u «0» oTHOLIEHUS MeKAy GyHKIusAMU B nipenene? KakoBbl Ux cBoiicTBa?

Yro Takoe SKBUBaJIEHTHBIE PYHKIMU B npenene? KakoBsl ux cBoicTBa?

Uto 3HAYUT HENPEPHIBHOCTH (PYHKITUH B Touke? KakoBbI IOKaJIbHBIE CBOWCTBA HEMPEPHIBHBIX
byHKII?

KakoBbl OCHOBHBIE ONepalluy HaJl HENPEPHIBHBIMU QYHKIUAMU? B uéM COCTOUT npeienbHbIif
nepexo/ MoJi 3HaKOM HeNpepbIBHON (QYHKIUU?

UYro Takoe Touka pa3psiBa pyHkiun? Kakosa Tumnsl Touek pa3psiBa? ChopmyanpoBaTs TeOpeMy
0 pa3pbIBaX MOHOTOHHBIX (DYHKIIHH.

CdopmynupoBaTs Teopembl Beliepiirpacca 0 HEIpepbIBHBIX (QYHKIUAX.

B 4ém cocTout TeopemMa 0 IPOMEKYTOUHBIX 3HAUYCHUSX HETIPEPHIBHBIX (QYHKLUN?

Yro takoe mpousBoaHas pyHkuuu? Kakos e€ reomerprueckuil U GU3NYECKUN CMBICIBI?

Yro takoe quddepeHmpyemMocts GyHkuuu? KakoBo HeoOXoqumMoe ycioBue
nuddepeHpyeMocT?

ChopmynupoBatb HopMyIIbl A1l IPOU3BOIHON CyMMBI, IPOU3BEIEHHS U YACTHOTO (PYHKIIUH.
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CdopmynupoBats GOpMYIBI sl IPOU3BOIHOMN CIIOKHOM 1 00paTHOU (HYHKITHH.

Yro Takoe qudpepeHnman u Kakoe ero reoMeTpHUIEeCKU CMBICIT?

[TepeuncnuTh TPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIUH.

Yro Takoe Mpou3BoHbIE U 1U(p(DepeHranbl BEICIINX MOPSIKOB?

Kak HaxoauTs npou3BoHbIe (QYHKIMH, 3aJaHHON apaMeTPUIeCcKu?

Cdopmynuposats Teopembl Depma, Posus, Jlarpanxka u Komm.

Ilepeunciuth BUABI Heonpeaen€HHocTe. B uém coctout npaswiio Jlonurans pacKpbITUs
HEOIpeeIEHHOCTEH?

Uro takoe popmyna Teiinopa? KakoBo ocraTounoe ciaraemoe B popme Ileano u B hopme
Jlarpanxa?

KakoBbI mpu3HaKK MOHOTOHHOCTH (pyHKITHH?

[TepeuncnuTh JOCTATOUHBIE YCIOBUS JIOKAJIBHOTO SKCTPEMYMa (DYHKLIUH.

Uro Takoe BBRIMYKIOCTh PyHKIUMU? UTO Takoe Touka nepernda GpyHkumn?

KakoBbl IpU3HAKU BBITYKIOCTH (PYHKIIMU?

[lepeuncnuTh JOCTaTOYHBIC YCIOBUS TOUKH repernda GyHKIuu.

Yro Takoe BepTUKAIbHBIC, TOPU30HTAIbHBIE M HAKJIOHHBIE aCUMIITOTHI rpaduka GyHKINUN?
CdopmynupoBath 11aH HOCTpoeHHUE Tpaduka QyHKITUH.

Cemectp 2

Uro Takoe nepBooOpaszHast pynkuun? Yto Takoe HeonpeaenEHHbIA HHTErpal?

KakoBbI OCHOBHBIE CBOMCTBA HEONIPEIEAEHHOTO HHTErpasia’?

ChopmynupoBaTh TaOIUIy OCHOBHBIX HEONIPEACNEHHBIX MHTETPAJIOB.

B uém cocTout MeTo MHTErpUpOBAHUS 110 YacTAM?

B uém cocTout MeTo/ 3aMEeHbl IEPEMEHHOM B HEONPEIEAEHHOM UHTErpaie?

Uto Takoe mnpocreiiue panvoHadbHbIe IpoOu? B 4ém cocTouT MeTon HeompeneaEHHBIX
K03 (HULIMEHTOB U METO]| «BBIYEPKUBAHUIN?

Kak BBIUMCIIATH MHTErPANIBI OT MPOCTEHIITNX PATMOHAIBHBIX IPO0eii?

Uro Takoe paloHajgbHas TpuUroHoMmerpuueckas ¢yHkiusa? Uto Takoe yHHUBEpcaabHas
TPUTOHOMETPHYECKAs ITOICTAHOBKA?

. Kak MNpoBOAAT  HUHTCIPUPOBAHUC CHUMMCETPHUYHBIX  PAlUOHAJIBHBIX  TPUTOHOMETPHUYCCKUX

byHKIUI?

Kak uHTErpupyloT TpPUrOHOMETpHUYECKHE OWHOMBI U TPOU3BEACHHMS TPUTOHOMETPUYECKHX
byHKIHII?

UYro Takoe KBaJipaTUUHbIE HPPALMOHAIBHOCTH U KaK UX UHTETPUPYIOT?

UYro Takoe qpoOHO-IHHENHHbIE HppalnoHaIbHOCTH? UTO Takoe JpoOHO-IMHENHHas 0/ICTaHOBKA?
Yro takoe nuddepennmanbabie OnHOMbI? Kak uX HHTErpupyroT?

Cemectp 3

Uro Takoe omnpenen€HHbld uHTerpan? B uéMm 3akimrouaeTcs HEOO0XOAMMOE  YCIOBUE
UHTErpupyemMoctu GpyHKIuu?

Yro Takoe BepXHHUE U HIDKHUE cyMMBbI [lapOy?

B uém 3akmtouaercs KpuTepuil UHTErpUPYEMOCTH QYHKIUIT?

[lepeuncanTb OCHOBHBIE KJIACCHI MHTEIPUPYEMBIX (DYHKIIUH.

KakoBbl OCHOBHBIE CBOWCTBAa HWHTErpajla C IEPEMEHHBIM BepXHHMM npenenom? IlpuBectu
¢dopmyny HeroTona — Jleiibuuna.

[IpuBectu popmyny UHTETPUPOBAHUS MO YACTSIM B ONIPEICTIEHHOM HHTETpaJIe.

ITpuBect GpopmMyIbl 3aMeHBI IEPEMEHHBIX B ONPeIeIEHHOM UHTETpae.

. B uém cocroiar dopmyna npsAMOYroiabHHUKOB M (opMmyna Tpamneuuid aas HpUOIMKEHHOTO

BBIYHCIICHUA OHpCI[CJléHHOFO I/IHTeTpaJIa?

. Uro Takoe kBaapupyemas ¢purypa? Kak BEIUNCISIOT MIIOIMAIHU MIIOCKUX (HUryp?

Yro takoe kyoupyemoe teno? Kak Beruucisior o0bEMbI Ten? [Ipusectu dpopmyny o0béMa Tena
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BpalllCHUS.
Uro Takoe cripsmisieMas kpuBasi? [IpuBectu ¢hopMyIbl IJTUHBI AYTH KPUBOKW B MMapaMeTPUIECKOM
3aJIaHUU U Ha IUIOCKOCTH.

[IpuBectu popmy:ny Mol NOBEPXHOCTH BpalllCHUS.

Hate onpeneneHue HecoOCcTBeHHOTO wuHTerpana | poma. CdopMmynupoBaTh TEOpPEMBI O
CXOAMMOCTH HECOOCTBEHHOTO MHTerpana 1 poja.

Jate onpeneneHue HecoOCTBeHHOTO wuHTerpaia 2 pona. CdopmynupoBaTb TeOpeMbl O
CXOAMMOCTH HECOOCTBEHHOI'O MHTErpasia 2 poja.

Jlate ompeneneHne CXOoOuMOCTH uucioBoro psjaa. ChopmynupoBaTh HEOOXOAMMBIM MPHU3HAK
CXOJMMOCTH YHCIIOBOT'O Psijia.

Yemy paBHa OeckoHedHass cymMMma YyObIBaromied reomerpuyeckod mporpeccuu? Yto Takoe
rapMOHUYECKHUH psia?

CdhopmynupoBaTh MpU3HAKH CPABHEHUS CXOTUMOCTH YHCIIOBBIX PSIIIOB.

Chopmynuposats npusnaku JJanambepa u Ko cxoIuMocT YUCIOBBIX PSJIOB.
CdhopmynupoBaTh HHTETPATBHBIN MPU3HAK CXOJUMOCTH YHCIOBBIX PSJIOB.

Urto Takoe 3HakomepeMeHHbId psia? CdopmynupoBarh mpuzHak JIeHOHHMIIA CXOIUMOCTH
3HAKOIIEPEMEHHBIX PSAJIOB.

Uro Takoe abCOTIOTHO U YCTIOBHO CXOJSIINECS YUCIOBbIe psiibl? KakoBbI X cBoOMcTBa?

Yro Takoe (yHKUIMOHANBHBIA psa? JlaTe ompeneneHHEe PaBHOMEPHOW  CXOAWMOCTH
(GYHKIIMOHATIBHOTO psfa.

ChopmynupoBars kputepuit Komm u mnpusHak Beiliepmirpacca paBHOMEPHONM CXOAUMOCTH
(YHKIIMOHATIBHOTO psfa.

CdhopmynrpoBaTh OCHOBHBIE CBOHCTBA PABHOMEPHO CXOMSIINXCS (PYHKIIMOHATBHBIX PSJIOB.

Uro Takoe creneHHoi psa? JlaTe ompeneneHue paauyca U 00JaCTH CXOAUMOCTH CTETIEHHOTO
psaa.

Uro Takoe psaa Teinopa? ChopmynupoBars TEOpEMY 0 CXOAUMOCTH psifa Teinopa.

Cemectp 4

. Uro Takoe N-mepHOE €BKJIMIOBO IpOocTpaHcTBO? UTO Takoe umuciioBas (YHKIUS HECKOJIBKHUX

MepEeMEHHBIX?

. Jlatp ompenenenne mpeaena mo Komm u mo ['eitHe YucioBOW NEeWCTBUTENBHOW (PYHKIIUU

HECKOJIbKUX IICPEMCHHBIX. Yro Takoe HCIIPEpbIBHAA (l)yHKI_II/ISI HCCKOJBbKHX HepeMeHHBIX?

. UTo Takoe OTKPBITOE U 3aMKHYTO€ MHOKECTBa N-MEPHOTO €BKJINA0BA MpocTpaHcTBa? KakoBa nx

CBSI3b?
Uro Takoe cBA3HOE MHOecTBO? CopMynupoBaTh TEOPEMY O HENpephIBHOW (YHKIUU Ha
CBSI3HOM MHOecTBe. UTo Takoe 00J1acTh, 3aMKHYyTast 00J1aCTh?

. Jate omnpenenenne wacTHOW mnpou3BoAHOH. YUTo Takoe auddepeHuupyeMocTh (HYHKIUU

HCCKOJBKHUX HepeMeHHBIX?

. ChopMynupoBaTth JIOCTaTOYHOE YyCJIOBHE AUPPEPEHUUPYEMOCTH (QYHKIMH HECKOJIbKUX

IIEPEMEHHBIX.
Cdopmynuposats npaBuiio 1udhepeHIupPOBaHMS CIOKHON PYHKIIMN HECKOJIbKUX MTEPEMEHHBIX.

. Hamucatp YpaBHCHHUE KacCaTClibHAA IIJIOCKOCTb K TTOBCPXHOCTH. B uyém 3akmrouvaercs

reoMeTpuyecKkuii cMpica auddepennuana GyHKIUU ABYX EPEMEHHBIX?

. I[aTL OIPCACIICHUC YaCTHBIX IPONU3BOJHBIX BBICIIHUX MOPAAKOB n MHOFOKpaTHOﬁ

muddepeHIPyeMOCTH (PYHKIIMYA HECKOJIBKUX MEPEMEHHBIX.

CdhopmynupoBaTh J0CTaTOYHOE YCIOBHE MHOTOKpPAaTHOH nuddepeHuupyeMocTd (QyHKIMU
HECKOJIbKUX TIEPEMEHHBIX.

Uro Takoe cMelIaHHble Npou3BoAHbIE? KakoBbl yCIOBUS MX HE3aBUCUMOCTH OT MOpSAIKa
g depeHIupOBaHHUSL.

UYro Takoe nudpdepenuunansl Beicmmx nopsakos? Ilpusectu dopmynsl s auddepenunanon
BBICIIMX TOPSIIKOB.
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[Tpusectn ¢opmyny Teiinopa u dopmyny ocrarouHoro ciaraemoro B ¢opme Jlarpamxka ams
(GYHKIIUH IBYX NT€PEMEHHBIX.

Yro takoe HesiBHAS QyHKIUA? ChHOpMYIHPOBATH TEOPEMY O HESIBHOW (DYHKIIHH.

Uro Ttakoe cucreMa HesBHbIX (yHKUu? ChopMynupoBaTh TeOpeMy O CHCTEME HESBHBIX
GyHKIMHA.

Uro Takoe JOKaIbHBIN IKCTpeMyM (YHKIIMM HECKOJIbKUX HepeMeHHBIX? Heobxomumoe ycnoBue
JIOKAJIbHOT'O 3KCTpeMyMa (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

ChopmynupoBaTh 10CTaTOYHbIE YCIOBUS SKCTpeMyMa (QYHKUIUHU ABYX MEPEMEHHBIX.

UYro takoe kBagpupyemas gurypa? [IpuBectu nmpumeps! KBapupyeMbIx (pUryp Ha MIIOCKOCTH.
Uro Takoe nBoitHON mHTerpan? KakoBbsl He0OX0auMOE U JOCTATOYHOE YCIIOBUS CYLIECTBOBAHUS
NBOMHOTO MHTEerpana? KakoBsl OCHOBHBIE CBOMCTBA IBOMHOIO UHTETpaia?

Uto Takoe MOBTOPHBIA UHTErpai? B Kakux ciaydasix JBOMHOW MHTErpaj CBOJIUTCS K MOBTOPHOMY
UHTErpany?

Kak ocymiectBiisiercst 3aMeHa NEPEMEHHBIX MHTETPUPOBAaHUS B JIBOMHOM mHTerpane? YUto takoe
saKoOuaH 3ameHbl? YeMy paBeH JABONMHOI MHTErpai B MOJSIPHBIX KOOpAUHATAX?

Kak Bprmcisior maccy miockod ¢urypel? Kak BBIUHCISIOT IUIONIAAb IUIOCKOH (UTYPHI,
OTrpaHUYEHHON JTUHUSIMU?

UT0 Takoe KpUBOJMHENWHBIN CEKTOP U KPUBOJMHENWHBIN cerMeHT? Kak BBIUMCISIOT UX UIomaaun?
UYro Takoe nnrterpan [lyaccona, kak €ro BEIYUCISIOT U YEMY OH paBeH?

Uro Takoe kyoupyemas ¢urypa? [Ipuectu npumepsl KyOupyembix GUTyp B IPOCTPAHCTBE.

Uro Takoe TpPOMHONW MHTErpaj, W KakOBbl HEOOXOIMMOE M JIOCTATOYHOE YCJIOBHSI €ro
CYyILIECTBOBAHUS?

KaxkoBbl ocHOBHBIE CBOICTBA TpOoKHOTO HHTErpasia? Kak ero cBOJsAT K MOBTOPHOMY MHTErpany?
Kak BBINONHSAIOT 3aMEHY NEPEMEHHBIX B TPOUMHOM HHTerpane? Kak BBIMISAUT TPOWHON MHTErpall
B CPEPUIECKUX U MWIMHAPUICCKUX KOOpAMHATAX ?

Kak mpuMeHstoT TpoitHOW MHTerpan ais BelYHciIeHus 00bEMOB Ten? UTo Takoe mapajuienbHbIe
CEUEHUS U KaK UX MCIIONb3YIOT IIPH BBIYUCIIEHUU 00bEMa Tena?

Uto Takoe KpHUBOJMHEWHBIA IIAPOBOM CEKTOP M KPUBOJIMHEHHBIM IIapoBOM cerMeHT? Yemy
paBHBI UX 00BEMBI?

Kak nmpuMeHsI0T TpoiiHble HHTETpaJIbl JJI BBIYMCICHUS MAcChl T€Jla C IEPEMEHHON IITIOTHOCTHIO?
Uro takoe u3Mepumas (urypa B MHOTOMEpHOM IpocTpaHcTBe U Mepa Kopnana? IlpuBectu
IIPUMEPHI U3MEPUMBIX (DUTYD.

Yro Takoe MHOTOMEPHBII MHTErpaj, U KaKOBO JOCTATOYHOE YCIOBHE €r0 CYIeCTBOBAaHUSA?

Kax BBIUUCIIAIOT MHOTOMEPHBIN MHTETPAJI C IIOMOILBIO IOBTOPHOT'O UHTErpana?

Kak BBINONHSIOT 3aMeHy IEPEMEHHBIX B MHOTOMEPHOM MHTErpase?

IIpumepHbIe BONPOCHI K IK3aMeHY

Cemectp 1

. UncioBble MHOXKECTBA. MHOXECTBO JEHUCTBUTENbHBIX 4uncell. [lepuonnueckue IecSITUYHBIE

,[[pO6I/I. MaKCI/IMyM U MUHUMYM YHUCJIOBBIX MHOKCCTB.

. MHOXecTBO HCI\/'ICTBI/ITCJ'II)HI)IX yucen. TouHas BCPXHAA W TOYHAA HWKHIAA TpaHU UYHUCIOBBIX

MHOXKCCTB. TeopeMa O TOYHBIX I'paHAX.

. UucnoBas ¢ynkuus. OO6nacTe oOmnpeneneHUss U MHOXKECTBO 3HaueHuM QyHKIUH. CrnocoOsl

3aganus pyHkuuu. CnoxxHas 1 oOpaTtHas GyHKLIHUS.

Crnoxnas u obpatHast pyHkus. YérHas, HeuéTHas u nepuoandeckas GyHkius. Bozpacranue n
yObIBaHUE (PYHKIUH.

OcHoBHble 251eMeHTapHble pyHKINU. [ToHsITHE SI1eMeHTapHON (QYHKITUH.

. HucnoBas IOCIEA0BATEILHOCT. HpC,Z[CJ'I YHUCJIOBON IIOCIEI0BATEIHLHOCTH. ApI/I(I)MCTI/I‘-ICCKI/IC

OTIEpaINH C MPEACIaMH ITOCIIETI0BATEILHOCTEH.

. ApI/I(bMeTI/ILICCKI/IG onecpanuu C MnpeaciiaMu IMOCJIEIOBATEILHOCTEH. CBoiicTBa npeaciia

M0CJIEI0BATENBHOCTH.
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. TeopeMa 0 MOHOTOHHBIX OTPAaHMYEHHBIX TOcieaoBaTeabHOCTIX. Yucno e. Cymma GecKOHEUHO

yOBIBaIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

. Teopema bonpunano — Beliepmrpacca u  kpurepuid Komm  cX0ZMMOCTH — YHMCIIOBOU

[IOCJIEI0BATEIbHOCTH.
[Mpenen ynkumn. OTHOCTOPOHHMIA U OECKOHEUHBIN TIPEIeNbl (YHKITUH.

CgoiictBa npenena ¢pyHkuun. [IepBeiii 1 BTOpOi 3aMedaTeabHbIC MPeIebl.

HenpepwiBHOCTS (hyHKITMU. CBOMCTBA HEMTPEPHIBHOCTU (DYHKITUH.

Pa3peiBel pynkiuu. Teopema o pa3pbiBax MOHOTOHHBIX (YHKITHIL.

Otnomenust «O» U «0». DKBUBAICHTHBIC (PYHKIIUH.

[IpousBognas ¢yakuun. Huddepenuupyemocts (ynkmuu. Csa3zp auddepeHIupyeMocTd u
HENPEPHIBHOCTH (PYHKIUH.

[TpousBognas pynknuu. E€ reomerpuuecknii 1 GU3NIECKUl CMBICIL.

[TpousBoanas ¢pynkuuu. [IpaBuna nuddepeHupoBanus.

[IpousBonnas ¢pynkiuu. [Ipon3BoaHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIHIA.

I'unepOonuueckue cuHyc, KOCUHYC, TAHT'€HC U KOTaHTeHC. VX Mpon3BOIHbIE.

O6parsbie runepOonuueckue GpyHkuun. X mpousBoaHbIC.

[Tpou3BoaHas MOKa3aTeIbHO-CTENEHHON (hyHKIMHU. JlorapudMudeckas mpon3BOIHAS.
Huddepennman. Ero ceoiictBa. MHBapuanTHOCTH hopmbl qudpeperiuana.

[Ipou3BoaHas mapaMeTpUUYECKH 3a1aHHON (PYHKIINH.

[IpousBoubie U AuQQepeHInanbl BEICUINX MOPAIKOB.

Heo6xoaumoe ycnoBue 0KaabHOTO dKcTpemyMa ¢yHkuuu. Teopemsl Porurs, Jlarpanxa n Komm.
@yHKIUA C HYJIEBOU MPOU3BOIHOM.

Bunel Heonpenenénnocren. [IpaBuiio Jlonurans pacKpbITUsI HEONPEACIEHHOCTEN.

®opmyna Teitnopa mis mHorowiena. bunom Herorona. @opmyna Jleitbuuma 1as mpou3BoHON
BBICILIETO NOPSJIKA IPOU3BEIEHUS (QYyHKIUH.

®opmyna Teinopa ans npousBoibHON QyHkuuu. Ocrarounoe ciaraemoe B ¢opme Ileano u B
dopme Jlarpanxa.

Teopembl 0 Bo3pacTanuu U yObIBaHUHM QyHKIMIA. JlOCTaTOYHBIE YCIOBHS JIOKAIHHOTO SKCTpEMyMa
¢byHKIHU. DKCTpeMyM (YHKINH, 3aJaHHON Ha OTpE3Ke.

Breimmyxiiocts pynkuuii. Heo6xoanmoe U 10CTaTOYHOE YCIOBUS BBIMYKIOCTH QyHKIMH. Teopema
O BBITYKJIOCTH (PYHKIIMH.

Touka nepern6a ¢yHkimu. JloctarouHble YCIOBUS TOUKH nepernda GyHKITHH.

AcumnToTsl rpadguka pyHkuu. Cxema noctpoeHus rpagpuka GyHKINN.

Cemectp 2

[lepBooOpazHas GYHKIMM W HEONpeNeNEHHbI uHTerpan. JIMHEHMHOCTh HeompenenEHHOro
MHTErpaja u ero MpoTHUBOIMOJIOKHOCTh U (HEPEHIIUPOBAHHIO.

Heonpenenénnslii nnterpan. Tabmauia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
Heonpenenéuubiii uaTerpan. Meroz 3aMeHbl IEPEMEHHOM.

Heonpenenénupiii uaTerpan. MeTo MHTErpUpPOBAaHUS 110 YACTSIM.

Heomnpenenénnple MHTErpaibl OT MPOCTEUIINX PAIMOHAIBHBIX IPOOEH.

WuTerpupoBanue IpoOHO-paniMoHanbHON (QyHKUIMU. CBeAeHHME K HMHTErpajgaM OT MPOCTEHUIINX
panMoHaIbHBIX JpoOei.

WuTerpupoBanue ApoOHO-paliMOHAIBHBIX QYHKIMH. MeToa Heonpenen€HHbIX KO3 PUIIMEHTOB.
WuTerpupoBanue 1poOHO-paliMOHANBHBIX QyHKIMA. MeToa «BhIYEpKUBAHUIT.

. HTerpupoBanne  palMOHAIBHBIX  TPUTOHOMETPHUYECKHUX GyHKIHIA. YHuBepcanpHas

TPUTOHOMETPHUUECKasl OJICTAHOBKA.
WHuTerpupoBanrne CUMMETPUYHBIX PAllMOHATIBHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
WHuTerpupoBaHue TPUTOHOMETPUUYECKUX OMHOMOB M IPOU3BENCHUH TPUTOHOMETPUUECKUX
GyHKIUH.
WHTerpupoBaHne KBagpaTUYHBIX UPPALMOHAIBHOCTEM.
WuTerpupoBanue ApoOHO-TMHENHBIX UppaliMoHaNbHOCTEH. [IpoOHO-1MHEelHas TOICTAaHOBKA.
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WuterpupoBanue nuddepeHnaabHbpIX OMHOMOB.

Cemectp 3

[TonsTue onpenenéHHOro uHTErpana. ['eoMeTpuyecKuil CMbICH ONPENEIEHHOTO NHTETpalla.
[TonsiTue onpenenénnoro uHrerpaina. Heobxoanmoe ycinoBrue HHTErpupyeMocT QyHKIUU.
Bepxusis u Hmxass cymmel apOy. Ux cBoiictBa (Jiemmbl). OcHoBHAas emma [apOy.

Bepxusis u HuokHss cymMMbl J[apOy. 1-e HeoOXoauMoe U JOCTaTOUYHOE YCIOBHE UMHTETPUPYEMOCTH

byHKIHIH.
Bepx#ussa n HukHAsA cymMbl [lapOy. 2-e He0OX0AUMO€e U JJOCTaTOYHOE YCIOBUE HHTEIPHUPYEMOCTH

GbyHKIHN.
PaBHOMepHas HenpepbIBHOCTh QYHKIUU. IHTErpUpyeMOCTh HENIPEPHIBHON (PYHKIIUH.
PaBHOMepHas HENpepbIBHOCTH PYHKIIUHU. HTErpUpyeMOCTh KyCOUHO-HENPEPHIBHON (DyHKIINH.
JIuHEeNHOCTh, aIIUTUBHOCTD U HOPMHUPOBKA ONPEAEIEHHOTO HHTETpaa.
HepasenctBa miist onpenenéHHoro uarerpana. Teopema o cpeiHeM.
WHTerpai ¢ nepeMeHHbIM BEPXHUM MPEJEIOM U €ro CBOKCTBA.
WuTerpan ¢ nepeMeHHbIM BepXHUM 1npeaesoM. @opmyrna Hetorona — JleitOnuma.
®opmyna Hetotona — JleiiOnuia. MHTerpupoBanue npou3BoAHON (HYHKIIUN, THTETPUPOBAHUE TTO
YacTAM M 3aMEHA IIEPEMEHHOM B ONPEAEIEHHOM UHTETPAJIE.
@®opmyna Hptotona — Jleitbuuna. OmnpenenéHHblii uHTErpan oOT YETHOW, HEYETHOW U
MEePUOINYECKON (PYHKITHH.
®opmyna Heiorona — Jleitouuma. @opmyna Teitnopa ¢ 0CTaTOYHBIM CIIaraéMbIM B HHTETPAIBHOM
dbopme u B popme Jlarpanxa.
JlnuHa 1oyru KpuUBOWM B MpPOCTpaHCTBE. J[IMHA Iyru MIIOCKOM KPHUBOM B MPSIMOYTOJIBHBIX H
ITOJISIPHBIX KOOpAMHATAX.
[Inomane o6MacTM Ha TUIOCKOCTH, OTPAaHUYEHHOW KpHUBBIMU. [lnomans KpUBOJIMHEHHOTO
CErMeHTa.
OO6bEM Tena Mo MIOLAASIM MapaIeNbHbIX cedeHni. OObEM Tena BpalleHHus.
[Inomane MOBEPXHOCTH BpaALICHUS B IPAMOYTOJIBHBIX KOOPANHATAX.
HecoOGctBennsiit unrerpan 1-ro poaa. [IpusHaku cXxoguMoCTH HECOOCTBEHHBIX MHTErPajoB 1-To
pona.
Heco6cTBenHbIi nHTErpan 2-ro poaa. IIpu3Haku cX0IMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB 2-TO
pona.
ITonsaTre uucioBoro psna. YacTuyHele CyMMBl U CXOOUMOCTb psAna. beckoHeuHas cymma
yObIBaroIell TeOMETPUUECKON TPOTPECCUN.
Heo06xoanMelii pru3HaK CXOAUMOCTH YUCIOBOTO psijia. ['apMoHnYeckuit ps.
[Ipu3naku cpaBHeHMs uyncioBbIX psaoB. [Ipusnaku lanam6bepa u Komu cXxoquMocTu 4UCIOBBIX
PAIOB.
WNHTerpanbHbli MPU3HAK CXOAMMOCTH YHCIOBOTO psana. Jl3era-¢pynkuus Pumana.
3nakonepeMeHHbIH psaa. [Tpusnak JleiOHUIa cXOAMMOCTH 3HAKONEPEMEHHBIX PAI0B. AOGCOIIOTHO
1 YCIIOBHO CXOJSLIUECS YUCIIOBBIE PSJIBI.
AOGCOJIIOTHO M YCIIOBHO CXOASIIMEcS 4HUCIOBbIE psnbl. Teopembl 00 aOCOMIOTHO M YCIOBHO
CXOJALIUXCS PsIaX.
OyHKIMOHaNbHbBIE psiibl. O6macTh cxoauMocTu. PaBHOMepHast cXOJUMOCTh (DYHKIIMOHAJIBHOTO
psana. Kpurtepnii Komu paBHOMepHOI cXx0auMOCTH (PYHKIIMOHAILHOTO psifa.
Kpurepnii Komm paBHOMepHOI cxonumocTH ¢yHKIMOHaiIbHOTO psja. [lpusnak Beiiepmrpacca
PaBHOMEPHOM CXOIMMOCTH (DYHKIIMOHAJILHOTO psfa.
ToxnectBo Abens. [Ipusnaku Jupuxie u AGenss paBHOMEPHON CXOAUMOCTH (PYHKIMOHAIBHBIX
PSIOB.
CBoiicTBa paBHOMEPHO CXOJAIMIMXCS (PYHKIMOHANBHBIX PSJIOB: HENPEPBIBHOCTb, MOUYIEHHOE
WHTErpUpOBaHUE U MOwIeHHOe U depeHIpoBaHHE.
Crenennsle psaapl. Paguyc cX0IMMOCTH CTENIEHHOTO psjia. Teopema 0 paBHOMEPHOM CXOJUMOCTHU
CTENEHHOTO psja.
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33.
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Crenennsie  psasl. HenpepslBHOCTh, TOWIEHHOE AUQPPEPSHIHUPOBAHHE H  TOWICHHOE
MHTErPUPOBAHUE CTETIEHHOTO PAJIa.

Pan Teitnopa. Ocrarounoe cmaraemoe B (opme Jlarpamxka. Teopema o cxXoauMocTH psiaa
Telnopa.

Cemectp 4

. OyHKIMSA HECKOJIbKUX TepeMeHHbIX. O0macTh onpenenenus, npeaen no Komm, npenen no I'eitne

1 HCHIPCPBIBHOCTDH (1)yHKL[I/II/I HCECKOJIbKHUX NICPEMCHHBIX.

. ApudmMernyeckue onepanuu c npenenamMu GyHKIUNA HECKOJIbKUX MepeMeHHbIX. HenmpephBHOCTH

CIIO’KHOW (DYHKIIHU.

. ApudmMernyeckue omnepauuu c npeneaamMu (QyHKIHUNA HECKOJIBKHX MEPEMEHHBIX. Y CTOMYUBOCTD

3HaKa QYHKIIMH, UMEIOIICH peed.
OrpannyeHHOe MHOXKECTBO. CBsi3HOE MHOXeCTBO. [Ipoxok/ieHre HenpephIBHON (QYHKIIUHN Yepes
MIPOMEKYTOUHOE 3HAYCHHUE.

. OTkpeiTOe W 3amMKHyTO€ MHOXecTBa. OO6macts. Teopembl Beliepmrpacca o HempepbIBHON

(GyHKINU B 3aMKHYTOW OTPaHUYEHHON 00IacTH.

. HactHble mpou3BOAHBIE TMepBoro mnopsanka. [luddepeHuupyeMocTs QYHKIMH HECKOIBKHX

nepeMeHHbIX, auddepennuan GyHKIuu.

. HactHbIe IMPOU3BOJHBIC IICPBOI'O IIOpsAKA. I eOMCTpI/I‘leCKI/Iﬁ CMBICJI YaCTHBIX IITPOHU3BOIHBbIX.

YpaBHEHHE KacaTeIbHOW INIOCKOCTH K MOBEPXHOCTH.

. Hocrarounoe ycnoBue auddepeHuupyeMoctTd  (QYHKIMHM  HECKOJIBKHX  IEPEMEHHBIX.

HuddeperunpoBanue ca0KHON QyHKITUH.

. IIpousBoanas GpyHKIMU 1O HATIpaBleHUIO. ['paiueHT GYHKIIMHN U €0 TeOMETPUUECKU CMBICTT.
10.
11.

YacTHble MPOU3BOIHBIE BHICIIMX NOPAAKOB. CMEIIaHHbIE IPOU3BOIHBIE, UX PABEHCTBO.
JlocTatouHOe YCIOBHE N-KpaTHOW IuddepeHIupyeMocTH (YHKIHUHU HECKOJIbKUX MEPEMEHHBIX.
Juddepernnansl BHICIIAX MOPSIKOB.

®opmyna Teitnopa GyHKIMM HECKONIBKHUX MepeMeHHbIX. OcTaTouHoe ciaraemoe B hopme [leano
u B ¢popme Jlarpanxka. [Toauaom Herorona.

OkerpeMyM (QYHKIMM HECKOJIbKUX IepeMeHHbIX. Heob0XxoanMoe M JOCTaTO4YHOE YCIOBUS
AKCTpeMyMa. DKCTpeMYM (PYHKIUHU ABYX MEPEMEHHBIX.

HesBHast ¢ynkuus. Teopema o CyIIeCTBOBaHMM W €IMHCTBEHHOCTH HEABHOM (DyHKIMH.
JuddepenunpoBanre HeIBHON (QYHKIIMH.

Cuctema HesiBHBIX (yHKIMHA. SIkoOnaH. Teopema o CyIIeCTBOBaHUU U €JUHCTBEHHOCTU CHUCTEMBI
HESIBHBIX (DYHKIIUH.

KBagpupyemocTs 1 miomazs niaockoit ¢purypsl. [1nomans kpuBonHEHHOM Tpanenun.
OmnpeneneHre U reoMeTPUYECKUA CMBICI JBOMHOIO MHTErpaia. TeopemMa O CYIIECTBOBAHHUU U
€IMHCTBEHHOCTH JIBOMHOIO MHTETpaIa.

OcHOBHBIE CBOMCTBA ABOMHOTO HHTETpaia. Teopema o CpeIHEM 3HAYEHUH.

Brruncnenue 1BOMHOrO HHTErpajia B IEKapTOBbIX KoopauHaTax. I[oBTOpHbBIE HHTErpaIbl.

3aMeHa NepeMEHHbIX B IBOMHOM UHTerpasie. J|BoiHOM HHTErpa B MOJIAPHBIX KOOPAUHATAX.
IInomans KpUBONMHENWHOTO cermeHTa. Boruncnenue nnrerpana Ilyaccona.

Kyb6upyemocts 1 006€M purypsl B TpéXxMepHOM IpocTpaHcTBe. [IpuMepsl KyOnpyembIx QUryp.
Omnpenenenue, TeopeMa O CyIIECTBOBAHUM M €IUHCTBEHHOCTH M OCHOBHBIE CBOMCTBA TPOMHOIO
HHTErpaa.

Brruncnenue TpoiiHOro MHTETpaia B 1EKapTOBBIX KOOpAUHATaX. [IoBTOpHBIE MHTETpaJIbI.

3amMeHa NEpEeMEHHBIX B TPOWHOM WHTErpaie. TpoiHOW HWHTErpall B LWIMHIAPUYECKUX U
cepruuecKux KOOpJHUHATaX.
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5.4. Meroan4yeckue MaTepHaJibl, ONpeessOIie NMPoUeaIypPbl OLEHUBAHUS 3HAHUI, YMEHWIH,
HABBIKOB M (WIH) ONbITA [JAeATEJbHOCTH, XAPaKTePU3YIOIMX IJTanbl (OPMHPOBAHUSA
KOMIIeTeHI M

Wrtoroast oOleHKAa 3HAHWW, YMEHHIA, CIIOCOOOB JEATEILHOCTH CTYACHTOB [0 HW3y4aeMOM
nucnuruinae cocrasirsieT 100 6awioB

MaxkcumanbHOe KOJHYECTBO OallJIoB, KOTOPOE MOXKHO HaOpaThb HAa OYHOW M 3a04HOU (opmax
oOyueHus, BBIMOJIHAS 33aJaHUS HAa Kypce B TEUEHHE OJHOIO CeMECcTpa 3a H3Y4YeHHE JIEKIIMOHHOTO
MaTepHaa, BHIIIOJIHEHUE MPAKTHUECKUX 3aJJaHui M TeKYIUil KOHTpoub — 70 6asioB.

3a BBINIOJIHEHUE KOHCIIEKTOB 00y4aroIuiics MOXKeT HaOpaTh MAaKCUMAIIbHO 5 0aJlJIOB.

3a BBIMIOJIHEHUE OJTHOTO JIOMAIITHETrO 3aJaHusi 00yJaronuiicss MoXeT Ha0path 5 6amioB. Beero B
Ka)KJIOM CEMECTpe IPEeIyCMOTPEHO 5 JOMAaITHUX 3aJaHuM.

3a OoTBET Ha OJUH BOIPOC YCTHOTO OIpoca O0yJaromuiicss MOXeT HaOpaTh MaKCUMalbHO 5
6amioB. Beero B kaxxaoM cemecTpe oOydaromeMycs 3a1al0T 5 BOIPOCOB.

3a BBINOJHEHUE OJHOW KOHTPOJILHOW palboThl oOyyaromuiicss MoxeT HaOpaTh Makcumym 10
6ay10B. Beero B kaxaoM cemecTpe IpeyCMOTPEHbI 2 KOHTPOJIbHbBIE paOOTHI.

MaxkcumanbpHast cymMMa 0ajuloB, KOTOpbIE OOyYaromMiCsS MOKET HaOpaTh NpU caade dK3aMeHa,
cocrasiseT 30 6aos.

JUig cpaum sK3aMeHa HEOOXOAMMO BBINOJHUTH BCE 33JaHUS TEKYILErO0 KOHTPOJS. 3HAYMMBIM
MOMEHTOM SIBJISIETCS MOKa3aTelb U3y4eHHUs] MaTepualia JIEKIUH U BBIOJHEHUE 33JaHUN B yKa3aHHbBIC
cpoku. Ha sKk3amMeH  BBIHOCHUTCS Marepuall, M3JIaraeMblii B JIEKIUSAX M paccMaTpUBaeMblii Ha
MPAKTUYECKUX 3aHATHUSAX.

Taxxe B TeueHHE KaXIOro CEMecTpa IPEIyCMOTPEHO BBIIIOJHEHUE KOHTPOJIbHOW pabOTHI.
MaxkcuManbHas cymMma OaijioB, KOTOpble OOYy4YaloIIMKCS MOXKET Ha0paTb NpPHU BHIIOJHEHHUH
KOHTPOJILHOM paboTsl, coctapisier 100 Gamios.

Ixkana oueHUBAHUA IK3aMeHA.

KouaunyecTBo 6a/110B Kpurepun oneHuBanusi

25-30 UMEEeT MECTO TIOJHOE YCBOSHHE TEOPETHYECKOTO U
MPAaKTUYECKOTO MaTepHaja; CTYISHT YMEeT J0Ka3aTh
BCE TEOpPEeMBbl W3 JIGKIMOHHOTO Kypca W pelaeT Bce
3aJ]auu ¥ PUMEPBI U3 MPUBEIICHHBIX 33 JaHUN
19-24 MMEeT MECTO OCHOBHOE YCBOEHHME TEOPETHUECKOIO H
MPAaKTHUYECKOTO MaTepHaja; CTYISHT YMEeT J0Ka3aTh
OCHOBHBIE TEOPEMBI U3 JICKIIMOHHOTO Kypca W pelaet
OCHOBHBIC 3aJIa41 ¥ IPUMEPHI U3 TIPUBEICHHBIX 3aJIaHHUH
13-18 AMEET MECTO 3HaHMe 0e3 I0Ka3aTeabCTBa OCHOBHBIX
TeopeM U GOpMyNl Kypca; CTYIACHT yMeeT peularh
3aJaud M OPUMEPbl W3 TPHUBEICHHBIX 3aaHUM,
SBIAIOIIMECS O0O0OIIeHNeM 3a/ay IIKOJIBHOTO Kypca
MaTeMaTHKH
0-12 MMEET MECTO HEYCBOCHHE OCHOBHBIX TeOopeM U (popmyi
Kypca; CTYJCHT HE YMEET peliaTh 3aJauu U IMPUMEPhI U3
3aJaHHbIX 3aJaHdM, SBISIOIIHEcs o000O0IIeHHeM 3amad
IIKOJILHOTO Kypca MaTEeMaTHKU

HTrorosas mxaja OLlCHUBAHUSA PE3YyJbTATOB OCBOCHHUA TUCIHUIIJIMHBI

HToroBasi olleHKa MO TUCIUIUIMHE (OPMHUPYETCS U3 CYMMBI OAJIOB MO pe3ylbTaTaM TEKYIIETOo
KOHTPOJISI U MPOMEKYTOYHOH aTTECTAIlMM W BBICTABIIICTCS B COOTBETCTBUU C TIPUBEJICHHOW HIDKE
TabJIMLIEH.
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Ouenka no 100-6a1bHOI cucTeMe Ouenka no TPAAUIMOHHON cucTeMe
81 -100 OTnan4HO
61 — 80 Xoporio
41 - 60 VY 10BIETBOPUTETHLHO
0-140 HeynoBnerBoputenbHO
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Axanemuyeckmii  kypc). —  ISBN 978-5-9916-2785-6. — Tekcr : 9S1eKTpOHHBIA //
OopasoBarenbHas miarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/425244 (nata

obpamenusi: 06.06.2023).

6. Huxkutun, A. A. Maremaruyeckuil aHanu3. YTIyOJIGHHBIH Kypc : Y4eOHUK M HPAKTHKYM JUIS
By30B / A. A. Hukutun, B. B. ®omuueB. — 2-¢ u3n., ucnp. u pom. — Mocksa : MzmarenscTBo
HOpaiit, 2023. — 460 c. — (Bricmiee o6paszoBanne). — ISBN 978-5-534-00464-9. — Tekcr :
anekTpoHHBIE  //  OOpazoBarenpHass  miatdpopma  FOpaiir [catiT. —  URL:
https://urait.ru/bcode/511175 (nata obparienus: 06.06.2023).

7. CamoBanvas, U1.B. Maremarnueckuii ananu3. [Ipemen u HenmpepbIBHOCTH (YHKIUU OIHOM
nepeMeHHol : yuebHoe mnocodue g By3oB/ U. B. CanoBuuyas, T. H. ®omenko ; mon obmieit

penakmueit B. A. Unpuaa. — 2-¢ u3m., mepepab. m jorm. — Mocksa : M3narensctBo FOpaiir,
2023.— 115c.— (Beicmiee oOpasoBanme). — ISBN 978-5-534-08473-3. — Texker
anekTpoHHBId  //  OOpazoBarenpHass  miatdpopma  FOpaiir [catiT. —  URL:

https://urait.ru/bcode/515257 (nata obparienus: 06.06.2023).

8. Illaruu, B.JI. Marematudeckuii ananu3. ba3oBbie MoHsATHSA : ydeOHOe mocoOue s By30B /
B. JI. lllarun, A. B. CokonoB. — Mocksa : M3garensctBo FOpaiit, 2023. — 245 c. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-00884-5. — Tekcr : amektpoHHBIH // OOpa3oBarenbHas
miatpopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/512337 (mara oOpareHus:
06.06.2023).

3. Pecypcbl HH(OPMALIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTu «HTEepHET»

3

1. DnexTponHas OMONMMOTEKa MEXaHHKO-MaTemMaTHueckoro dakymsrera MI'Y: http://lib.mexmat.ru/
2. MaremaTurueckoe 0ropo: YueOHUKHM 110 MaTeMaTHuecKoMy aHanu3y: http://www.matburo.ru

3. http://www.library.mephi.ru/
4
5

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

7. METOANYECKHUE YKA3ZAHHSA 110 OCBOEHUIO JUCHUITIMHBI
1. Metoauyeckre peKOMEHAIIMN TI0 OPTAaHU3AIIN CAMOCTOSITEIbHON paboThl OaKaIaBpoB.
2. Meroanueckue peKOMEHIAIMH 110 TIOJTOTOBKE K MPAKTUYECKUM 3aHSATHUSIM.

8. NUHPOPMAIIMOHHBIE TEXHOJIOI'MU JJsd OCYHWECTBJIEHUA
OBPA30OBATEJBHOI'O TPOLECCA IO ANCIUAIIIMHE
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JInneH3noHHoe MporpaMMHoe odecreyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmaninoHHblie CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynbrantlimroc»

IIpodeccnonanbubie 0a3b1 JAHHBIX:

fgosvo.ru — Topran ®enepalibHBIX TOCYIAPCTBEHHBIX 00Pa30BATE/bHBIX CTAHIAPTOB BBICIIETO
00pasoBaHus

pravo.gov.ru - OdunuanbHbIi HHTEPHET-IOPTAJ IIPABOBOM HHGOPMALIMU

www.edu.ru — ®enepanbHblii moprain Poccuiickoe 06pa3oBaHue

CB0001HO pacnpocTpaHsieMoe NMPOrpaMMHOe o0ecriedyeHue, B TOM YHCJIe 0Te4eCTBEHHOIO
NPOM3BO/ACTBA:

OMC IIneep (s Bocripou3BeAeHHs DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUITJIMHbI

MarepuanbHO-TEXHUYECKOE 00ecreueHNne JUCITUTUTHHBI BKIIFOYAET B CeOs:

- yueOHbIe ayIUTOPUM Ui MPOBEACHHUS Y4eOHBIX 3aHSATHI, OCHAIEHHBbIE O0OpPYIOBaHHEM H
TEXHUYECKHUMH CpPEACTBAMH OOydYCHUSI: yueOHOW MeOeNblo, JOCKOH, JEeMOHCTPAIlMOHHBIM
00opynoBaHUEM, IEPCOHATBHBIMUA KOMITBIOTEPAMH, IPOSKTOPOM;

- TOMENICHHS JJIsi CaMOCTOSITCIBHOH pPaOOThI, OCHAIICHHBIE KOMITBIOTCPHOW TEXHHKOW C
BO3MOXXHOCTBIO TOJIKIIOUEHHEM K ceTu «lHTepHeT» M o0ecmedeHueM JAOCTyNna K JIEKTPOHHOU
nH(popMalMOHHO-00pa30BaTeNbHON cpesie.
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