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1. IVTIAHUPYEMBIE PE3YJIBTATBI ObYUYEHUA

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 APYI'UX HAYKAX, B IIKOJIbHOM KypCC MaTCMaTUKU.

33[[3‘11/[ JUCHMIIJIMHBI.

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

2. BBIpa6OTaTB YMCEHHUA W HABBIKKM BBIYUCICHHA IIPEACIOB, HAXOXKIACHUA IIPOM3BOAHBIX H
HHTCIpajioB, J0Ka3aTCJIbCTBA CBOMCTB H TCOPCM, OTHOCAIMUXCA 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 COBpPCMCHHBIMH HAIIPABJICHUAMHA PAa3BUTHA MATCMATHYCCKOI'O aHajiu3a U C€ro
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 UCMOJIb30BATh TEOPETHUECKUE 3HAHUS U NMPAKTHUECKUE YMEHMS U
HAaBbIKU B IPEIMETHON 001acTH MPH pelIeHnr ITpodecCHOHaIbHBIX 3aa4.

[1K-3. CnocobGeH ¢opMupoBaTh pa3BUBAIOLIYI0 O00Pa30BaTENbHYIO Cpeay A JIOCTHKEHHUS
JMYHOCTHBIX, MPEAMETHBIX U METaNpeIMETHBIX Pe3yJbTaTOB OOyUEHUsI CPEJICTBAMU IPEIOAaBaeMbIX
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 aucuumiauabel «MaTeMaTHUYEeCKH aHaiM3» IOCTPOEHAa TakuM oO0pa3oM, 4YTo €€
OCHOBHBIE€ TIOHATHS M METOJBI B MPAKTUYECKOM IUIaHE JIOTIOJIHSIOT MPOTPAMMBI KYPCOB «ATTedpa,
«Teopus unceny, «I'eomeTpus», «JIeMEeHTapHAsT MaTEMaTUKa.

JlanHasi AUCUMIIIMHA SBJSIETCS OCHOBOM Jnsi w3ydeHws: auctumuinH «Jluddepennmanbupie
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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

Kos-Bo yacos
IMoka3arenb 00beMa AUCHUITUHBI
O0BEM QUCHMIUINHEI B 3aYE€THBIX 13
eIMHUIAX
OO0beM JUCLUIIIMHEI B 4acax 468(48)"
KoHnTtakTHas paboTa: 49,2
Jlexuun 16(16)°
[IpakTuueckue 3aHITUS 24(24)°
KoHTakTHBIC Yachkl HA IPOMEKYTOUHYIO 9,2
aTTECTALHIO:
[Ipensk3aMeHAIMOHHASA KOHCYJIbTALNS 8(8)*
OK3aMeH 1,2
CamocTtosrenbHas paboTa 380
KonTponb 38,8

dopma NpoMeKyTOUHOM aTTecTalluu: SK3aMeH B 1, 2, 3 u 4 cemecTpax.

3.2. ConepxaHue TUCUMILTUHBI

Koua-Bo
4acoB
HaumeHoBaHue pa3jiesioB (TeM) °
JMCUMILTHHBI =
2
= | = 8
= ==
= | £ &
2 | s F
) &=
S =]
Cemectp 1
Tema 1. [IpeaBapurte/ibHbIE CBeICHUSI 0 MATEMATHYECKOM aHAJIU3E. 1° 1°

JeiicTBUTEIbHBIC YMCJIA.

[Ipeamer maTemaTuyeckoro aHaiansa. Kpatkue uCTOpudecKre CBEJICHHUS.
CtpykTypa Kypca MaTeMaTudeckoro ananusa. [loHaTust MHOKeCTBa U
oTtoOpaxenus. PaninoHansHble U uppanoHagbHble uncia. CBOWCTBO
YHOPSIOYEHHOCTH. [IeficTBUTENbHBIE YHCIia KaK OECKOHEYHBIE JECATUIHBIC
npobu. PanimonansHble Yiclia Kak MepuoIndeckue nqecsiTuaHbie 1poou. [lonstue
00 aKCMOMAaTHYECKOM ITOCTPOCHUH MHOXKECTBA JIEHCTBUTEILHBIX YHCEI.

1 .
Peanmsyercs B popmare 3MeKTPOHHOTO 00yUYCHHS C MPUMEHEHHEM JAUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH
2 o
Peanmuzyercs B popmare 31eKTpOHHOTO 00YUEHHUs ¢ MPUMEHEHNEM JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT U
3 Peanmuzyercs B popmare 31eKTpOHHOTO 00YUEHHs C TPUMEHEHNEM TUCTAHITMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI

4 o
Peanmuzyercs B popmare IeKTPOHHOTO 00yUEHHUS C MPUMEHEHNEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT Hid

5



N3o0pakeHne NeMCTBUTENBHBIX YHCE Ha TIPsMOi. [IpuMephl uncioBbIX
MHOeCTB. AOCoOTHas BenmndrHa yucia. OrpaHUYeHHbBIC U HEOTPaHMYEHHBIC
YHCIIOBBIE MHOKECTBA. MaKCUMyMbI 1 MUHUMYMbI YHCIIOBBIX MHOXECTB.
TouHbIe TpaHU YUCIIOBBIX MHOKECTB. Teopema O CyIleCTBOBAaHMH TOYHBIX
rpaHen.

Tema 2. IlonsaTusa ¢pynkuum u nociaenosparenbnoctu. [pexen
MOCJIe10BATEIbHOCTH.

[Tonsatue neficTBUTENBbHON (HYHKIIMU ACHCTBUTEIHLHON IIEPEMEHHOMN.
OrpaHu4eHHOCTb, MOHOTOHHOCTH (DyHKIMHA. OOpaTHas u cioxHas QyHKIHU.
[ToHsATHS YNCIOBOM MOCIIEI0BATENBHOCTH U NTOAIIOCAeA0BaTeNbHOCTH. [Ipenen
YHUCJIOBOM IOCJIEI0BATENbHOCTU. EnnHCcTBEHHOCTD npeaena. [Ipocreitmue
CBOICTBA Mpejielia nocyienoBarenbHoCcT. CBOKWCTBA CXOASIICHCS
[0CJIe10BaTeNbHOCTH. ApupMeTUYECKHE ONepalluy HaJl CXOAAIMMUCS
nocnenosarenbHocTAMU. [IpenenbHblil nepexos B HepaBeHcTBax. [Ipenen
MOHOTOHHOM IIOCIIEN0BATENBHOCTH. UHCIIO € KaK Mpeell I0CIeN0BaTeNbHOCTH
(1+1/n)". Teopema Bonbuano — Beiiepirpacca. Kputepuii Ko cxoaumoctu
IIOCJIEJOBATEIbHOCTH.

Tema 3. IIpenen pyHkuum.
Omnpenenenus npenena QyHkuu B Touke 1o ['eline n mo Komwm n

SKBUBAJIEHTHOCTH 3THX onpeneneHuil. CBoWcTBa npe/enoB PyHKIMNA U CBOHCTBA

¢bynkuuit, umeronux npeaen. OpHocroponHue npeaensl. [Ipenen pyHkuum Ha
6eckoHeuHocTH. Teopema o mpenene cnoxHoi ¢pyHKkuuu. [lepBoiii 1 BTOpoit
3ameuarenbHbIe peesbl. OyHKINU 0HOTO TOpsAKa U OECKOHEYHO MaJlble
¢bynkuuu (otHOMIEHUS «O» U «0»). DKBUBAJICHTHBIC ()YHKIIMH, TAOINIA
HKBUBAJICHTHOCTH OCHOBHBIX JIEMEHTApHBIX (DYHKITHH.

Tema 4. HenpepbiBHOCTH (pyHKIIMH.

HenpepsiBHOCTh QyHKIMH B Touke. OCHOBHbBIE CBOMCTBA HEMPEPHIBHBIX
¢bynkuuii. Onepanuu Haj HeNpepbIBHBIMU QyHKIUAMU. [IpenenbHblil nepexon
0] 3HAKOM HenpepbIBHON (yHKIMU. OrpaHUuYE€HHOCTh HEIIPEPBIBHBIX HA
oTpe3ke pyHKkuui. JlocTrkeHue 3KCTpeMaabHbIX 3HaueHui. Teopema o
IIPOMEKYTOUHBIX 3HAUEHUSAX HeNpepbIBHON QyHKIMU. HenpepsIBHOCTH
oOpatHol ¢yHKIMK. Touku pa3pbiBa QYHKIIMU U UX KJIacCUPUKAIUS.

12

12

Tema S. IlpousBoanas u nuddepenuua.

[IponsBonHas u e€ pusnueckuil U reomeTpuyeckuii cmbicibl. KacatenbHas K
rpaduxy ¢pyaxun. Auddepenuupyemslie dpynkun. Auddepennnan u ero
reoMeTpuueckuii cmbici. HempepbiBHOCTD AuddepeHunpyeMoil GyHKIMH.
ITpousBosaHas cymMMBbl, TPOU3BECHHS U YacTHOTO. [luddepennponanue
CJIOXKHOM 1 oOpaTHOM PyHKIHH. [IpOor3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX
¢ynkuuit. Jlorapupmuueckas npousBogHast Gpynkuun. HesBHO 3a1aHHbIe

¢byskun 1 ux nuddepennuponsanue. [lapamerpuueckoe 3a1anne GQyHKIUN U UX

muddepennmpoBanue. [IpousBoansie u nuddepeHnaibl BHICIINX TOPSAKOB.

Tema 6. OcHoBHBIE TeopeMbl JH(p¢epeHIIHATBLHOT0 HCHUCIEHUS.
JlokanbHble skcTpeMyMbl pyHkIMH. JleMma depma 0 HEOOXOAUMOM YCIOBUU
JIOKJIBHOTO 3KcTpemyMma. Teopemsl Posuta, Jlarpanxka n Komm. [Tpumenenns
teopemsl Jlarpanxa. [Ipasuio Jlonurains pacKpbeITUs HEONPEAEICHHOCTEN €
MOMOIIBIO TPOU3BOIHBIX. PopMysia Telsiopa ¢ OCTATOYHBIM CJIAraeMbIM B
¢dopme I[leano u B popme Jlarpanxa. opmyna Maknopena. bunom HproToHa.

®opmyna JleltbHMIa TPOU3BOIHOM BBHICIINX MOPSAKOB MPOU3BEACHUS (PYHKIINH.

12

22

Tema 7. Ilpumenenne n1uddepeHHAIBLHOTO HCYHCICHUA K HCC/IEJ0BAHUIO
(pyHK1IUIT 1 TOCTPOEHHIO UX I'PAHUKOB.
[Tpu3Haku MOHOTOHHOCTH (PyHKIMH. JOCTaTOUHBIE YCIOBUS JIOKAJILHOTO

22
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SKCTpeMyMa (QYHKIMH. 3a/1a4i O HAWOOJIBIINX M HAUMEHBIINX 3HAUYCHHUSAX
¢ynkuuu. HampaBnenue BBITYKIOCTH KPUBOW M TOUKU Neperuoa.
I'opu3oHTanbHasA, BEpTUKAIbHAS U HAKIIOHHBIC aCUMITTOTHI. MccnenoBanue
(GyHKIMU ¥ TOCTpOeHHE rpaduka.

Hroro B cemectpe 1

62

10°

Cemectp 2

Tema 8. OnpenesieHue U CBOICTBA HeONpeeJIéHHOT0 HHTerpaJa.
[TepBoobOpasnas GpyHKIMM U HeonpenenEHHbIN nHTerpai. JIMHeHHOCTh 1
MPOTHBOIOJIOKHOCTH TU(PPEPEHITMPOBAHUIO HEONPEICIEHHOTO HHTETpaIa.
Tabnuia OCHOBHBIX HEONPEIEIEHHBIX HHTETPAJIOB.

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

Tema 10. UuTerpupoBanue IpoOHO-PANUOHAJBLHBIX (DYHKIIH.
Heomnpenenénupie HHTErpaibl OT IPOCTEUIINX PAI[HOHATBHBIX APOOCH.
CBeneHue K MHTETpajaM OT MPOCTEHIINX pallMOHAIBHBIX Apooeit. MeTton
HeoIpeaenéHHBIX K03((OUITMEHTOB U METO]] «BBIYEPKUBAHUIN.

12

Tema 11. UnTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIMH.
WuTerpupoBanue paioHaIbHBIX TPUTOHOMETPHUYECKHUX (YHKIINH.
VYHuBepcanbHasg TPUrOHOMETpUYECKas MOACTaHOBKA. IHTerpupoBanue
CHMMETPUYHBIX PAIMOHATBHBIX TPUTOHOMETPUIECKUX (PYHKITHH,
TPUTOHOMETPUYECKUX OMHOMOB U MTPOU3BENCHUN TPUTOHOMETPUYECKUX

(GyHKIHH.

Tema 12. UHTerpupoBanue HPpPpANMOHAIbHBIX (PYyHKIIUIA.
WNHuTerpupoBanne KBaJpaTUYHBIX U IPOOHO-TMHENHBIX HPPALMOHATILHOCTEH.
JpoOHo-nuHelHas moicTaHoBKa. MHTerpupoBanue nugdepeHuaibHbIX
OMHOMOB.

12

Hroro B cemectpe 2

22

22

Cemectp 3

Tema 13. OnpenenéHHblii MHTErpaJj U ero CBoiicTBa. YCJI0BUA
HHTErPUPYEMOCTH.

33)13'-11/1, MPUBOAANIUEC K IIOHATHIO OIIPCACIICHHOIO HHTCTpaJia. ITonsTie
omnpeaeneHHoro uHTerpana. CoiicTBa onpenenéHHoro uurerpaia. Heobxomumoe
yCIIOBUE UHTETPUPYEMOCTH PYHKIIMU. BepXHue 1 HUKHUE UHTETPaJIbHbIE
CyMMBI U uX cBoiicTBa. Kputepuii unrerpupyemoct. HekoTopblie Kiaccel
UHTErPUPYEMBIX QYHKIIHH.

12

Tema 14. OcHoBHast popmyJia HHTETPAJBLHOIO HCYHCICHHS.
OnpenenéHHblil UHTErpaj ¢ IEpEMEHHBIM BEpXHUM npezaenoM. Popmyra
Herotona — JleiitOnuna. iHTErprpoBaHue mo 4acTsiM B ONpeAeIéHHOM
MHTerpaie. 3aMeHa NEPEMEHHBIX B ONpeAeEHHOM uHTerpaie. @opmyia
Teilnopa ¢ OCTaTOYHBIM caraeMbIM B HHTErpajbHON dopme. Metox
MPSIMOYTOJIBHUKOB U METOJI Tpaneuuii IpuOInKEHHOTO BEIUUCIICHUS
ONpPEEIEHHBIX HHTErPAJIOB.

12

12

Tema 15. [IpusoxeHus onpeaeéHHOr0O HHTErpaJa.

[Tonsatue kBazpupyemMoit GUrypsl u €€ cBoicTBa. Bpruncienue miomaei
wiockux ¢uryp. ['eomerpudeckuii cMbIc onpeaenéHHoro nuterpana. [lonstue
KyOupyeMoro Tena 1 Bbruncienue oosEémMoB. O0bEM Tena BpaieHus. [lonsrue
crpsmiisieMoit kpuBoil. J[iinHa kpuBoU. [[nmuHa 1yru kak mapamerp.
Huddepennnan gyru. Inomans nosepxuoctu Bpaenus. [Ipunoxenue
OTpeIeIEHHOTO UHTErpala K HaX0XKICHHIO HEKOTOPHIX (PU3NUECKUX BEIHYHUH.

Tema 16. Heco6cTBeHHbIE HHTErPAJIbI.
HecoOcTBeHHBIN HHTErpai no 6€CKOHEYHOMY MPOMEKYTKY (HECOOCTBEHHBIN
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unTerpa 1 pona). HecoOCTBEHHBIN HHTETpaA OT HEOTPAHUICHHON (DYHKITIH
(recoOcTBeHHBIN MHTErpal 2 poga). TeopeMbl CyliecTBOBaHUSI.

Tema 17. UncsioBbie psijabl.

ITonsaTHe yncnoBoro psaa. YacTuuHbe CYMMBI M CXOAUMOCTD psija.
Heo06xonuMelii pu3HaK CXOAMMOCTH YUCIOBOTO psja. beckoneunas cymma
yObIBaro1Iel reoMeTpuUYecKon rmporpeccun. I'apmonndeckuil psaa. [lpuznaku
cpaBHeHus1, Jlanambepa u Ko cxoquMocTH YUCIOBbIX psiioB. IHTerpanbHbIi
MPU3HAK CXOIMMOCTH. 3HAKOTIEPEMEHHBIH psifl, mpu3HaK JIeHOHNIIa CXOIMMOCTH
3HAKOIIEPEMEHHBIX PsI0B. AOCOIIOTHO U YCIOBHO CXOJSIINECS YUCIOBBIE PSJIbL,
UX CBOMCTBA.

Tema 18. ®yHKIIHOHAIbHBIE U CTeNIEHHbIE PA/IBI.

q)}IHKI_II/IOHaJILHBIC II0CIC€A0BAaTCIBHOCTHU 1 (bYHKI_[I/IOHaJIbHBIe PAABIL.
PaBHOMepHas cxoqumocTth pyHKIIMOHaNBHOTO psifa. Kpurtepuit Koy u npusnak
Beiiepmirpacca paBHOMEPHOU CXOIUMOCTH (PYHKIIMOHAIBHOTO psina. [TonsTue
cTerneHHoro psana. Teopema Abens. Panuyc u 061acTh CXOIUMOCTH CTEIIEHHOTO
psana. CBolictBa creneHHbIX panoB. Psaa Teinopa. Teopema o cxonumoctu psiga
Teitnopa.

HTtoro B cemectpe 3

62

Cemectp 4

Tema 19. ®yHKIINH HECKOJIbKHUX NMepeMeHHbIX.

ITpumMepb! YUCTIOBBIX (PYHKIMI HECKOJIBKUX MepeMeHHbIX. I'paduk uncnoBoi
(yHKUMK IBYX nepeMeHHbIX. IlonsaTHe eBKIua0Bo npoctpancTsa R". [lonsTus
OTKPBITOr0, 3aMKHYTOT'0, CBI3HOT'O MHOKECTB U 00JIaCTH B €BKJIUJI0BOM
npoctpancTBe. [loHsATHS peena 1 HenpepHIBHOCTH YUCIOBON (QYHKIIUU
HECKOJIBKUX IepeMeHHbIX. OCHOBHBIE CBOMCTBA IIPEJIENa U HENPEPBIBHOCTH
(GYHKINH HECKOJIBKUX EPEMEHHBIX.

12

Tema 20. YacTHble npou3BoaHbIe U AU depeHIHPYeMOCTb QYyHKIUIA
HECKOJIbKHUX NMepeMeHHbIX.

YactHble npousBoaHble, AuddepenuupyeMocts u quddepeHnuan GyHKIui
HECKOJIbKUX MEepEeMEHHBIX. YacTHBIE MTPOU3BOAHBIC U MU (EPEHITHA CIIOKHBIX
(GyHKIMN HECKOIBKHUX MepeMEeHHBIX. YacTHbIE MPOU3BO/IHBIE BBICIIUX MOPSAAKOB,
CMEIIaHHbIe TPOU3BOIHBIC. Y CIIOBHS UX HE3aBUCHMOCTH OT MOPSAKA
muddepenumpoBanus. JAuddepeHnnansl BHICIINX MOPSIKOB.

Tema 21. IIpno:keHHs1 YACTHBIX POU3BOAHBIX U TH(PepeHInaI0B
(yHKUMI HECKOJIBKUX NepeMEeHHbIX.

®opmyma Teiinopa my1st GyHKIIUM HECKOJIBKUX MIEPEMEHHBIX.

[ToHsATHE TOKATBHOTO SKCTpEMyMa (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
HeoOxonumoe ycrnoBue s3xkcTpeMyma. /locrarounoe ycioBre 3KCTpeMyMa.
OkerpeMyM (QyHKIMM ABYX nepeMeHHbIX. HesBHast Qynkims. Cuctema HesIBHBIX
¢bysakuil. 'pagueHT pyHkunu u ero reomerpuueckuit cMpici. KacarenbHas
IJIOCKOCTh M HOPMAJIb K TOBEPXHOCTHU. | '€OMEeTpUIECKHil CMBICIT

g depernmana GyHKIMK IBYX NEPEMEHHBIX.

12
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Tema 22. JIBoliHbIe HHTETPAJIbI.

KBanpupyemocTs 1 TII0maas miockoit purypsl. OnpeneiaeHne JBOIHOT0
uHTerpana. Teopema o ero CynecTBOBaHUH M €IMHCTBEHHOCTH.
['eomeTpuyeckuil CMBICT U OCHOBHBIE CBOMCTBA JIBOMHOTO MHTETpaa.
Brrunciienne ABOMHOTO MHTErpaia, MOBTOPHBIE HHTETPAJIbl. 3aMeHa
IIEPEMEHHBIX B JBOMHOM HHTETpajie. JIBOMHON HHTETpaj B MOJIAPHBIX
KoopauHarax. [momaas KpUBOJIMHEHHOTO CErMeHTa. Boluncienne naTerpaina
[Tyaccona ¢ momolIso JBOMHOTO HHTEerpaia. Hekotopeie puznueckue
MIPUJIOKEHNE BOMHOTO UHTErpaa.

12
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Tema 23. Tpoiinble HHTErpaJIbl.
Kybupyemocts 1 00bEM urypsl B TpéxmepHoM npoctpanctse. Omnpenenenue,
TeopeMa O CYIIeCTBOBAaHUH U €TUHCTBEHHOCTH  OCHOBHBIE CBOMCTBA TPOMHOTO
MHTerpajia. BeraucieHne TpoitHOro HHTErpaia uepes MOBTOPHbBIE HHTETPAIbI.
3aMeHa ePEeMEHHbBIX B TPOMHOM UHTErpajie. TpoilHOM uHTerpai B
WINHAPUYECKUX U CPepUIECKUX KOOpAUHATaX. [ eomeTpruuecKkue npuiioskeHus
TPOMHOTO UHTETpajia: 00bEM (PUTYpHI 10 MIIOIIAIAIM apauIeIbHbIX CEUCHUH,
00BEM Tema BpamieHus, 00bEM KPUBOJIMHEHHOTO MIAPOBOTO CETMEHTA.
HekoTopsie pusnueckre npuiiokeHus TPOHWHOTO HHTErpaa.

Tema 24. MHOroMepHbie HHTErpaJibl. 1°
N3mepumocts u Mepa XKopaana purypsl B MHOrOMEPHOM IIPOCTPAHCTBE.
Onpenenenue, TeOpeMa 0O CyIIECTBOBAHUU U €IMHCTBEHHOCTH U OCHOBHbBIE
CBOWCTBAa MHOT'OMEPHOI'0 MHTErpasia. BeluncieHne MHOroMepHOro HHTErpaia
yepe3 OBTOPHBIE MHTETPpaJibl. 3aMEHa IEPEMEHHBIX B MHOTOMEPHOM HHTETpalle.

Hroro B cemectpe 4 6°
HTroro 18° | 22°

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJbHOM

PABOTbBI OBYYAIOLINXCA
Temsbl a5 DopMbl Metonu
camocrositeJibH | M3y4aembie BOIpPOCHI Koa-o CaMOCTOAITEJIbH Ceroe Popmrl
OT0 M3yUCHHS 4acoB oii paGoTh1 obecmeye | OTYETHOCTH
HHe
Cemectp 1
Tema 1. PanmonanpHbIC unciIa 20 N3yuenue Vuebno- | Koncnekrsl,
[IpeaBapuTenbH | Kak NEPHOJUYECKUE MaTepHuaoB METOANYE | JOMAIIHHE
bI€ CBEICHUA O JeCATUYHbIE JPOOH. JIEKLIWH, CKOE 3a/laHus,
MareMarnuecko | TouHble rpanu BBIIIOJIHEHHE o0ecrniedye | KOHTPOJIbH
M aHaJINu3e. YHCIIOBBIX MHOKECTB. JIOMAIITHUX HUE b€ paboTHl,
JIeNCTBATEIBHBI 3agaHuil. Pabota | qucuumul | yCTHBIM
€ 4ucIa. ¢ yueOHOM UHBI 0Ipoc
JUTEPATYpOn
Tema 2. OOpatHas U croXKHast 22 N3yuenne VYuyebHo- | KoHcmekTsl,
[TonsTus ¢yukaun. [penen MaTepHUalIOB METOHYE | JOMAIIHUE
byHKIMY U MOHOTOHHOH JEKLUH, CKOE 3a/1aHus,
IIOCJIEIOBATEIIBH | TIOCIE0BATEIIbHOCTH. BBIIIOJIHEHHE o0ecrniedye | KOHTPOJIbH
octu. [Ipenen JIOMAIITHUX HUE bl€ paboTHl,
IIOCIIE0BATEIbH 3agaHuil. Pabota | qucuumul | yCTHBIN
OCTH. ¢ yueOHOI WHBI onpoc
JUTEPATYpOU
Tema 3. [Ipenen | Ilonarue 22 N3yuenne VYuebHo- | KoHcrnekTsl,
GyHKIUH. 3JIEMEHTapHOU MaTepHuasoB METOANYE | JOMAIIHHE
byHKIUH. JEKLUH, CKO€E 3a/laHus,
OnHOCTOPOHHME U BBIITOJIHEHUE o0ecrniedye | KOHTPOJIbH
OECKOHEUHBIE MTPEIEIbI. JIOMAIIHUX HUE b€ paboTHI,
OtrHomrenns «O» u 3amanuii. Pabota | qucnumia | yCTHBIN
«O». c VHBI 0Ipoc




yaeOHOMH

JIUTEPATypOU
Tema 4. Teopema o 22 Nzyuenune VYuebHo- | KoHCneKTsl,
HenpepbIBHOCTh | HEMPEPHIBHOCTU MaTepHaoB METOAMYE | JIOMAIITHHE
byHKIMA. o0paTHO# (YHKIIHH. JICKIIHH, CKOe 3a/1aHMA,
Teopema o pa3pbiBax BBITTOJIHEHUE obecrieye | KOHTPOJIbH
MOHOTOHHBIX (YHKIIHH. JIOMAIIIHUX HUE ble paboTHl,
3aganuid. Pabota | aucuumin | yCTHBIH
¢ yueOHOM UHBI orpoc
JUTEPATYpPOU
Tema 5. [Tpou3BoaHBIC U 24 Nzyuenune VYuebHo- | KoHCneKTsl,
[TpousBonnas u | quddepeHnuans MaTepHaoB METOAMYE | JIOMAIITHHE
nuddepeHnyan. | BHICIIUX HOPSAKOB. JEeKIUH, CKOE 3aJaHus,
BBITTOJIHEHUE obecrieye | KOHTPOJIbH
JIOMAIIIHUX HUE ble paboTHl,
3aganuid. Pabota | aucuumin | yCTHBIH
¢ yueOHOMI UHBI orpoc
JUTEPATypOn
Tema 6. ®opmyna MakiopeHa. 20 N3yuenne VYuebHo- | KoHcnekTsl,
OcHoBHBIE ®opmyna JlelOnuma. MaTepHUaJIOB METOJMYE | JOMAIIHUE
TEOpPEeMbI JEKIHH, CKOE 3aJaHus,
maddepeHmab BBITIOJTHEHHE o0ecrnieye | KOHTPOJIbH
HOTO JIOMAIIIHUX HUE ble paboTHl,
HCUYUCIICHUS. 3agaHuil. Pabota | qucuumul | yCTHBIM
¢ yueOHOMI UHBI orpoc
JUTEPATypOn
Tema 7. Pemenue 3amay Ha 22 N3yuenue Vuebno- | Koncnekrsl,
[Tpumenenne UCCIIC/IOBAaHHE MaTepHaoB METO/NYe | IOMAaIIHHUE
middepennyans | GyHKIME U HOCTpOeHHE JEKIHH, CKOE 3aJaHus,
HOTO rpaduKoB. BBITIOJIHEHUE obecrieye | KOHTPOJIbH
MCUHCIIEHUS K JIOMAIIIHUX HUE b€ paboTHl,
HCCIIEIOBAHUIO 3agaHuil. Pabota | qucuumul | yCTHBIM
byHKIMN 1 ¢ yueOHOI VIHBI OIpoc
MMOCTPOECHUIO UX JIUTEPATYypPOi
rpaguKoB.
Hroro B cemectpe 1 152 ‘ ‘
Cemectp 2
Tema 10. Merton 18 Nzyuenue YyeOHo- | KoHcnekTsl,
WHTerprupoBaHue | HeoNpenenEHHbIX MaTepHaoB METo/uYe | IOMallHNue
IpoOHO- K03 purmeHToBN JIEKIIHH, CKOe 3a/1aHMS,
palMoOHANBHBIX | METOJ BBINOJIHEHUE o0ecrieye | KOHTPOJIbH
byHKIHH. «BBIYEPKUBAHHIN». JIOMAITHUX HUE bIe pabOTHI
3amanuii. Pabora | mucrurmn
¢ yueOHoit WHBI
JUTEPATYpPOU
Tema 11. YHuBepcanpHas 18 N3yuenne VYuebHo- | KoHcrnekTsl,
WHTerpupoBanu | TPUTOHOMETPHYECKAS MaTepHaioB METOAHMYE | JIOMAITHHE
e MOJICTAaHOBKA. JeKIHH, CKOE 3aJaHus,
Tpuronomerpud | TpuroHomerpudeckne BBITTOJTHEHUE obecrieye | KOHTPOJIbH
eCKUX (YHKIMH. | MOJCTAaHOBKH. JIOMAIIHUX HUe b€ pabOTHI
3amanuii. Pabora | muciuina
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¢ yueOHoit WHBI
JIUTEPATYpPOU

Tema 12. WNHuTterpupoBanue 20 Nzyuenune VYuebHo- | KoHCneKTsl,

WuterpupoBanue | nuddepeHnnaarsHoro MaTepHaoB METOAMYE | JIOMAIITHHE

UppalvoHalbHbl | OMHOMA. JEeKIUH, CKOE 3aJaHus,

X (pyHKIMIA. BBITIOJTHEHUE obecrieye | KOHTPOJIbH
JIOMAIIIHUX HUE b€ pabOThI
3aganuid. Pabora | mucrumi
¢ yueOHoit WHBI
JUTEPATYpPOU

HTtoro B cemectpe 2 56 \ \
Cemectp 3

Tema 14. OnpenenéHHbIi 17 Nzyuenune VYuebHo- | KoHCneKTsl,

OcHoBHas UHTETpal OT YETHOM, MaTepHaoB METOAMYE | JIOMAIITHHE

bopmyna HEUETHOH U JEeKIUH, CKOE 3aJaHus,

MHTETPAJIBHOTO | IEPHOAMYECKON BBITTOJIHEHUE obecrieye | KOHTPOJIbH

HCUUCIICHHUSL. byHKLIUU. JIOMAIIIHUX HUE b€ pabOThI
3amaHuil. Pabora | nucuumi
¢ yueOHOI UHBI
JUTEPATypOU

Tema 15. ITnomans 17 N3yuenue Vuebno- | Koncnekrsl,

[Tpunoxenus KPUBOJIMHEHHOTO MaTepHaoB METOo/ANYEe | TOMaIIHHUE

OIPEJICJIEHHOI0 | CerMEHTa U IUIoLIa/b JEKIMH, CKOE 3aJaHus,

HHTErpaa. o0nactu B BBIIIOJIHCHHE o0ecrnieye | KOHTPOJIbH

napaMeTpU4ecKoi JIOMAIIIHUX HUE b€ pabOThI
dbopwme. 3amanuii. Paborta | mucrurn

¢ yueOHOI UHBI

JUTEPATypOu

Tema 16. HecobcTBeHHbIE 17 N3yuenne VYuebHo- | KoHcnekTsl,

HecobGctBennsie | mHTErpasisl 1-ro u 2-1o MaTepHaoB METOo/ANYEe | TOMaIIHHUE

UHTETpabl. pona JEKIHH, CKOE 3aJjaHus,
BBITIOJTHEHUE obecrieye | KOHTPOJIbH
JIOMAIIIHUX HUE b€ pabOTHI
3amanuil. Pabota | nucuumi
¢ yueOHOI UHBI
JUTEPATYpOn

Tema 17. Teopemsl 00 17 N3yuenne VYuebHo- | KoHcmekTsl,

YucnoBeie psibl. | aOCOTIOTHO M YCIIOBHO MaTepHaJioB METOAMYE | JIOMAITHHE

CXOSIINXCS YUCIOBBIX JEKIHH, CKOE 3aJjaHus,
psaax. BBITIOJTHEHUE obecrieye | KOHTPOJIbH
JIOMAIIIHUX HUE b€ paboTHI,
3ajaHuil. Pabota | qucuumul | yCTHBIM
¢ yueOHOI UHBI oTpoc
JUTEPATYpOn

Tema 18. [Tpusnaku 18 Nzyuenue YyeOno- | Konrponbh

@ynkiuonansH | Beliepmrpacca, MaTepHaoB MeToAuYE | ble paboThI,

ble U cTenieHHble | Jupuxie u Abens JIEKIINH, CKOE YCTHBIN

psABIL. paBHOMEpHOU BBINTOJIHEHUE obecrieye | ompoc
CXOMMOCTH JIOMAIITHUX HUE
(GYHKIMOHATBHBIX 3ajaHuid. Pabora | aucrumi
PAIIOB. ¢ yueOHoit VHBI
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JIUTEPATYPOI

HTtoro B cemectpe 3 86 \ \
Cemectp 4
Tema 19. IloHsiTHE M OCHOBHBIE 14 N3yuenue VYuebno- | KoHcrnekTsl,
OyHKINUU CBOMCTBA Ipezesa MaTepuaioB METO/MYE | IOMalIHuE
HECKOJIbKUX YHCIIOBOM (DYHKIIUN JIEKU WU, CKoe 3aaHUs,
MIEPEMEHHBIX. HECKOJIbKUX BBIIIOJIHEHHE obecriedye | KOHTPOJIbH
[IEPEMEHHBIX. JIOMAILIHUX HUE pIe pabOTHI
3amanuii. Pabora | mucuuinl
¢ yueOHOI HHBI
JIUTEPATYPOil
Tema 20. YacTHble IPOU3BOAHbBIE 14 N3yuenue VYuebno- | KoHcrnekTsl,
YacTHble u nuddepenuan MaTepuaioB METOMYE | IOMalIHUE
MIPOM3BOJIHBIC U | CIIOKHBIX (PYHKIIHIA JIEKU WU, CKOe 3aaHUs,
nuddepeHupye | HeCKOJIbKUX BBIIIOJIHEHHE obecriedye | KOHTPOJIbH
MOCTh (PYHKIUH | IEpEeMEHHBIX. JIOMAILIHUX HUE pIe pabOTHI
HECKOJIbKUX 3amanuil. Pabota | nucuumn
[IEPEMEHHBIX. ¢ yueOHOHI VHBI
JIATEPATypPOu
Tema 21. ®opmymna Teitnopa mist 16 Nzyuenue VYuebno- | KoHcrnekTsl,
[Ipunoxenus GyHKIIUH IBYX MaTepuaioB METOAMYE | IOMalIHUE
YaCTHBIX [IEPEMEHHBIX. JeKLUH, CKO€ 3a/1aHus,
MIPOU3BOJHBIX U | DKCTpeMyM (pyHKIUU BBINIOJIHEHHE obecriedye | KOHTPOJIbH
maddepeHnrano | IByX MepeMEHHBIX. JIOMAIITHUX HUE ble paboThI
B (hyHKIUH Kacarenbnas 3amanuii. Pabota | nucrumn
HECKOJIbKUX IJIOCKOCTb. ¢ yueOHOHI VHBI
MIEPEMEHHBIX. JUTEPaATypon
Tema 22. JIBOMIHBIE TOBTOPHBIE 14 N3yuenune YyeOHo- | KoHcnekTsl,
JIBOitHBIE MHTErpajibl. 3aMeHa MaTepuaioB METOAMYE | IOMalIHUE
HHTErpabl. [IEPEMEHHBIX B JeKLUH, CKO€ 3a/1aHus,
JBOITHOM MHTETpaJe. BBITIOJTHEHUE obecrieye | KOHTPOJIbH
JIOMAIITHUX HUe ble paboTHI
3amanuii. Pabora | mucrurmi
¢ yueOHoit WHBI
JIUTEPATYpPOU
Tema 23. TpoitHO! TOBTOPHBII 14 N3yuenue VYuebno- | KoHcrekTsl,
TpoiiHbie uHrerpai. TpolHon MaTepHalioB METOAUYE | JOMAIHUE
MHTETpabl. UHTETpaJl B JeKIUH, CKOe 3a/1aHus,
UUJTUHAPUYECKUX U BBITIOJTHEHUE obecrieye | KOHTPOJIbH
chepuyeckux JIOMAIITHUX HHE bI€ pabOTHI
KOOpJMHATAaX. 3ajaHuid. PaGora | aucrumi
¢ yueOHoit WHBI
JIUTEPATYpPOU
Tema 24. Mepa XKopaana. 14 N3yuenue YyeOHno- | KoHCHekTsl,
MHuoromepHsbie MaTepuajoB METOJInYe | JOMAIIHHE
UHTETPaJbI. JEKLUH, CKO€E 3a/1aHus,
BBITIOJTHEHHE o0ecrniedye | KOHTPOJIbH
JIOMAITHUX HUe b€ pabOTHI
3amaHuii. Pabora | muciuini
¢ yueOHoOI HHBI
JUTEPATYpPOU
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Hroro B cemectpe 4 86

Hrtoro

380

5. ®OHJI OLEHOYHBIX CPEJCTB JJIs1 MPOBEJAEHUSI TEKYILUEN U

MPOMEXYTOYHOM ATTECTALIMM IO JUCIHUATIJIVHE

5.1. [lepeyeHb KOMIETEHHUH ¢ yKa3aHHEM 3TanoB MX (POpMHMPOBAHHUSA B NpoLEcCe OCBOECHUS
00pa3oBaTeJIbHOM NPOrPaMMbI

Koa u HauMeHoBaHne KOMIIETEHIIMH

dranbl popMUpOBaAHMS

[IK-1. Cnocoben ocBanBaTh U UCIOJIB30BATh TEOPETUUECKUE
3HaHUS U IPAKTUYECCKUE YMEHHSI U HABBIKU B TIPEJAMETHON
00JIaCTH MPH pelieHHH NpoQecCHOHATBHBIX 3ajay.

1. PaGoTta Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padoTa.

ITK-3. Cioco6en ¢hopMHpOBaTH Pa3BUBAIOIILYIO
00pa3oBaTEeNbHYIO CPeAy IS JOCTHKEHUS JINIHOCTHBIX,
MPEeIMETHBIX M METaIllpeIMETHBIX PE3yIbTaTOB O0yUEHUS
CpEeJICTBAMH MPETOaBAEMbIX YUYCOHBIX TPEIMETOB.

1. PaboTa Ha y4eOHBIX 3aHITHSX.
2. CamocrosrenbHas padorTa.

5.2. Onucanue noka3aresjeil U KPpUTEPpHeB OLEHUBAHUSA KOMIIETCHIMH HA Pa3JMYHbIX 3TANaX UX
(popmupoBanus, onucaHue MKaJ OLEeHUBAHUS

HayKH;
— MPUMEHATh UH()OPMAIIMOHHO-
KOMMYHHKAI[MOHHbIE TEXHOJIOTHH JIIs

OuenuB | YpoBeHb Iran Kpurepu Mxana
aembie | chopmup . H
KOMIIET o- dhopmup Onucanue nokasareJiei omenmpa | CTEHHBA
OBaHMA HUS
eHIHH | BAHHOCTH HUSl
IIK-1 | Iloporossl | 1. PaGota | 3HaTh: Koncnex | Hlkana
i Ha — COBPEMEHHBIE KOHIICIIIIUY, TEOPHH, | T, OLIEHHBA
y4eOHBIX | 3aKOHBI U METOJbI B 001aCTH (GU3UKH, | AOMAIIHE | HUA
3aHATHAX | MaTeMaTUKd U HHPOPMATUKU U e KOHCIEK
2. HEPCIEKTUBHbBIE HAIIPABICHUS 3ajaHue, | Ta.
CamMocTO | pa3BUTHUS COBPEMEHHOM HayKH; YCTHBIN [Ixana
ATeNbHAs | — 3HA4E€HUE U MECTO JTUCLUILIUH orpoc, OLIEHHBA
pabota ($U3UKO-MaTEMATHIECKOTO IUKJIA B KOHTpOJI | HUS
o011eill kapTuHe Mupa. bHas JOMaIlHe
VMETh: pabora. ro
— SICHO Y JIOTUYHO M3/1araThb 3a/laHuA.
HOJTy4eHHbIe 0a30BbIC 3HAHUS, Ilxama
— JIEMOHCTPUPOBATh IOHUMAaHUE OLCHUBA
o01Iel CTPYKTYpPBI JUCIUILINH HIA
(U3UKO-MaTEMAaTUYECKOT O LIUKJIA U YCTHOrO
B3aMMOCBS3H UX C IPYrUMU orpoca.
JUCLUAIUIMHAMY, Ilkana
— CTPOUTH MOJIENNU PealbHbIX OOBEKTOB OncHMBA
WJTH TIPOIIECCOB; HUA
— npodecCHOHANBHO pelaTh 3a/1a4H, KOHTDPOJI
CBSI3aHHBIE C MTPEJMETHOM 00JIaCThIO, C BHOM
Y4E€TOM COBPEMEHHBIX JOCTUKECHUI paboTBHI.
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OuenuB | YpoBeHb Jran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- $hopmup Onucanue noxka3saresen oleHnBa OLICHUBA
OBaHHUS HUS
eHUMH | BAHHOCTH HUS
3¢ (PEeKTUBHOTO pEIICHUS HAYYHBIX U
NPUKJIAIHBIX 33/1a4, CB3aHHBIX C
peIMETHOM 00JIaCThIO.
[Iponsuny | 1. PabGora | 3Hath: Koncnekr | Hlkana
THIN Ha — COBpEMEHHbIE KOHIEMIINH, TEOPUH, , OLICHUBAH
y4eOHBIX | 3aKOHBI U METOJbI B 001aCTH (PU3UKH, | JOMAIIHEE | Us
3aHATUAX | MaTEeMaTHKU U UHPOPMATUKU U 3aJlaHue, | KOHCIEKT
2. NEPCIEKTUBHBIC HATTPABICHHS yCTHBIE a.
CaMocTO | pa3BUTHUS COBPEMEHHOW HAYKHU; OTIPOCHI, [kana
ATENbHAS | — 3HAYCHHE U MECTO AMCLUIUINH KOHTPOJIb | OLICHUBAH
paboTta (bu3MKO-MaTEMaTUYECKOTO IIMKJIa B Hasi usi
o011eit kapTuHe MUpa. paborta. JIOMAIITHET
YMerTs: 0
— SICHO W JIOTHYHO M3J1arath 3aJaHHs.
MOJTy4YeHHbIe 0a30BbIC 3HAHMUS, [Mkana
— IEMOHCTPUPOBATh IOHNMAaHUE OLICHUBAH
o011eil CTPYKTYphl AUCIUILTUH usi
(U3NKO-MaTEMaTHIECKOTO IUKJIA U YCTHOTO
B3aMMOCBS3H UX C IPYTUMU orpoca.
JUCHMIIIINHAMU, IIxama
— CTPOHUTH MOJEINHU peajbHbIX 00bEKTOB OLICHUBaH
WJIN TIPOIIECCOB; ust
— poheCCHOHATIFHO pellaTh 3aauH, KOHTPOJIb
CBsI3aHHbIE C IIPEJIMETHOM 00J1aCThIO, C HOM
Y4ETOM COBPEMEHHBIX TOCTHKEHUI paboTHL.
HAYKU;
— MIPUMEHATh UHPOPMAILMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHUH JIJIS
3 HEKTUBHOTO PEIICHUS] HAYYHBIX U
NIPUKJIA/IHBIX 33124, CBSI3aHHBIX C
peIMETHOM 001aCThIO.
Bnagers:
— CIIOCOOHOCTBIO K JIOTHYECKOMY
paccyXJIeHHUIO;
— MOJAETUPOBAHUEM TSl TOCTPOEHUS
00BEKTOB U MPOLIECCOB, OMPEICIICHIS
WY TIpe/ICKa3aHMsl UX CBOMCTB;
— OCHOBHBIMH METO/IaMH PEIICHUS
3a7a4, cOpMyIUPOBAHHBIMH B paMKax
IpeJIMETHBIX 001acTel.
IIK-3 | Iloporosel | 1. PaGora | 3Hath: Koncnekr | llkana
i Ha — XapaKTEePUCTUKY JTMIHOCTHBIX, , OIICHUBAH
y4eOHBIX | MeTanpeIMEeTHBIX U MPeAMETHBIX JIOMaIlHee | us
3aHATHSX | PE3YJIbTaTOB 00pa30BaTEIbHOM 3aJjaHue, | KOHCIEKT
2. JeSITETbHOCTH B KOHTEKCTE B YCTHBIN a.
Camocto MIPEAMETHOM 00JIaCTH; CTIOCOOBI ompoc, Ixama
ATeNIbHAS | OKa3aHWs WHIUBHyaTbHOMH KOHTPOJIb | OLIEHHBaH
paboTta NeIarOrMYeCcKOi TTOMOIIH U Hast ust
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OuenuB | YpoBeHb Jran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- dopmup Onucanue nmokasaresei oleHnBa OLIEHUBA
OBaHUSA HUSA
€HIIUM | BAHHOCTH HUS
MOAJICPKKHA 00YyJarOITUMCS B pabora. JIOMAIIHET
3aBHCHMOCTH OT UX CIIOCOOHOCTEH, 0
00pa3zoBaTeIbHBIX BO3MOXKHOCTEH U 3a7aHus.
OTpeOHOCTEN. [Mkana
VYMeTh: OLICHUBAaH
— OKa3bIBaTh aJIpECHYIO us
MeIarOrHYECKYIO ITOMOIIb U YCTHOTO
MOJJIEPKKY 00ydJaroumcsl, B ompoca.
3aBHUCHMOCTH OT UX CIIOCOOHOCTEHA, [lIxama
00pa3zoBaTesIbHBIX BO3MOXKHOCTEH U OIICHUBAH
nmoTpeOHOCTEH, B TIpoliecce ust
JOCTHIKEHUS METAIIPEIMETHBIX, KOHTPOJIb
MIPEAMETHBIX U JIMYHOCTHBIX HOH
pe3yJIbTaTOB. paboTHhI.
[Iponsuny | 1. PabGora | 3Hath: Koncnexr | Illkama
TBHIA Ha — XapaKTEePUCTHUKY JIMYHOCTHBIX, : OIlCHUBAH
y4eOHBIX | MeTampeIMEeTHBIX U MPeIMETHBIX JIOMAIIIHEE | UsI
3aHATUAX | pe3yJabTaTOB 00pa3oBaTEIbHON 3aJaHue, | KOHCIEKT
2. JIeITCIIbHOCTH B KOHTEKCTE B YCTHBIE a.
CamocTo | mpeaMeTHOH 007acTH; CIIOCOObI ONpPOCHI, [Mkana
ATelbHas | OKa3aHWs UHIUBUIyaTbHOU KOHTpOJIb | OIICHUBAH
pabota MeIarOrM4eCKON MOMOIIN U Hast us
MOAJEPKKHU 00yJaromuMcs B pabora. JIOMAIIHET
3aBUCHUMOCTH OT UX CIIOCOOHOCTEM, o
00pa3oBaTebHBIX BO3MOXKHOCTEH H 3aaHHusl.
noTpedHOCTEN. [Hkana
YMeTs: OIICHUBAH
— OKa3bIBaTh aJIPECHYIO us
MEJaroru4ecKyro MoMoIlb 1 YCTHOTO
MOJIEPKKY 00 yJaroIIumcst, B ompoca.
3aBHUCHMOCTH OT UX CIIOCOOHOCTEH, [Ixama
00pa3zoBaTeNbHBIX BO3MOKHOCTEH U OIICHUBAH
noTpeOHOCTEH, B Mpoliecce ust
JIOCTYIKEHUS METAITPEIMETHBIX, KOHTPOJIb
MPEIMETHBIX ¥ TUYHOCTHBIX HOM
pe3yJIbTaTOB. paboTHhLI.
Bnaners:

— CIIOCOOHOCTBIO M OIIBITOM
MPUMEHEHHUS B MIPEIMETHOU 00J1aCcTH
Pa3IMYHBIX CIIOCOOOB OKa3aHUs
aJPECHOM MeJarornyecKoi moMoIHu 1
MOAJICPKKHA 00YJIaArOITUMCS B
3aBUCUMOCTH OT UX CIIOCOOHOCTEH,
00pa30BaTeNbHBIX BO3MOKHOCTEH H
noTpeOHOCTEH.

IxaJia oeHUBAHHUA KOHCIIEKTAa
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Kpurepuii

Banabl

Crynent Hanucan 0 — 10% Bcex nexuuii

Crynent Hanucan 11 —20% Bcex JieKuuit

Crynent Harmcan 21 — 40% Bcex Jeknmii

Crynent Hanucan 41 — 60% Bcex JIeKIuit

Crynent Hanucan 61 — 80% Bcex Jiekiuit

Crynent Hanucan 81 — 100% Bcex nekuuii

QPR WNF-

IIkajia oueHNBAHUSA JOMALIHEr0 3aJaHUA

IToxka3zaTenn

Baniabl

CtyaenT npaBmwibHO BbITOHIWI 0 — 10% nomariHero 3agaHust

0

Crynent npaBmibHO BeimonHUI 11 — 20% nomarHero 3aganus

CryaeHT npaBmwibHO BbITOHIWI 21 — 40% nmomanHero 3amanus

Crynent npaBmwibHO BeIoONHWI 41 — 60% nomarHero 3agaHus

CrtyaeHT npaBmibHO BbITOHII 61 — 80% momarHero 3amanus

Crynent npaBuiibHO BbionHmI 81 — 100% momarxero 3agaHus

I WN -

Ikaja oueHUBaHKUS YCTHOI'O ONPOCa

Kpurepuii ouennBanus

Banasl

CTy,I(eHT OTBCTUJI HA BOIIPOC U ITOKa3aJl ITOJIHOC U YBEPCHHOC 3HAHUC TCMbI

5

CryaeHT OTBETUI Ha BOMPOC, OAHAKO B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIE
OIIMOKHU, HENOCTATKU U HEJOYETHI

4

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

CTy,I(eHT HC OTBCTUJI HA BOIIPOC, HO UMCIOTCA Ooinee ABYX IIPpaBUJIbHBIX PII[Cﬁ nim
IMOAXOJ0B K IIPaABUJIbHOMY OTBCTY

CTy,I(eHT HC OTBCTWJI Ha BOIIPOC, HO HMCIOTCA TOJIbKO OAHA-ABC HJIACU HIIN
MMOAXOJbI K IPABUJIIBHOMY OTBCTY

CTy,I(eHT HC OTBCTUJI HA BOIIPOC U NMOKa3aJ IMOJIHOC HC3HAHNUEC TCMbI 3a1aHU

IIIka/ja oueHNBaHUSI KOHTPOJIbHON PadoThl

IToka3artein

Banibl

Ctynent npaBuibHO BbimonHUI 0 — 4% Beex 3aianuit

o

CtyneHT mpaBuiibHO BeimonHUN S — 10% Bcex 3amanuit

CryneHT npaBmwibHO BeIOMHMT 11 — 20% Beex 3amanuii

CryneHt npaBwibHO BIOHMT 21 — 30% Beex 3amanuii

CtyneHt npaBmibHO BeimonHuI 31 — 40% Bcex 3amanuit

CryneHt npaswibHO BeIONHUT 41 — 50% Bcex 3amanuii

CtyneHT npaBmibHO BbIMonHUI 51 — 60% Beex 3amanuit

CtyneHT npaBmiIbHO BeITOMHMI 61 — 70% Beex 3amanuii

Ctynent npaswmibHO BeimonHua 71 — 80% Bcex 3amanuit

Crynent npasmibHO BeimonHuI 81 — 90% Bcex 3amanuit

OO |NOOTAIWIN| -

Ctynent npaBuibHO BeITOTHIT 91 — 100% Bcex 3amanmii

[EEY
o
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5.3. TunoBble KOHTPOJIbHbIE 3aJIaHUSI WJIH HMHbIE MATEPUAJIbI, He00OX0AMMBbIEe I OLEHKH
3HAHUN, YMEHHH, HAaBBIKOB M (HJIHM) ONbITA [AeATEJbLHOCTH, XAPAKTEPU3YHIUMX ITANbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce 0CBOEHHUsI 00pa30BaTeILHON NPOrpaMMbl

IIpuMepHBIii CHUCOK TeM VIS KOHCIIEKTAa
Cemectp 1

JlelicTBUTENbHBIC YNCIA.

[TonaTus pyHKUMYU U nocae0BaTeNbHOCTH. [Ipeen nmocnenoBaTeIbHOCTH.
[Ipenens! ¢pyHKIMMA.

HenpepsiBHOCTD PyHKITHIA.

[TpousBoanas u quddepeHnma.

OcHoBHbIE TeopeMbl AU PepeHIINaTBHOTO HCUUCTICHHUS.

[Tpumenenne auddepeHnnanbHOro NCYUCICHUS K UCCIEIOBAaHUIO (DYHKITHH.

NookrwnpE

Cemectp 2

[ToHsiTHE M CBOMCTBA HEONPEIENEHHOTO UHTETpaa.
OcCHOBHBIE METOABI HHTETPUPOBAHUS.
WuTerpupoBanue 1poOHO-paiMOHATBHBIX (DYHKITHIA.
WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKLIUH.
WuTerpupoBanue UppaioHATBHBIX (QYHKIUH.

akrownE

Cemectp 3

OnpenenéHHblil MHTErpajl U €ro CBOMCTBA. Y CIIOBUSI UHTEIPUPYEMOCTH.
®opmyna Hetotona — Jleitbnuna u e€ npuMeHeHHUs.

I'eomerpuueckue u GU3NIECKUE TPUIIOKEHHUS ONPEISIIEHHOTO HHTETpaa.
Heco6cTBeHHBIE MHTETPAIBI.

HucnoBble psabl.

@DYHKIMOHAIbHBIE U CTEIICHHBIE PSI/IbIL.

ocoarwhE

Cemectp 4

IIpenen 1 HeMpPepBHIBHOCTh (PYHKIUU HECKOJIBKHUX TEPEMEHHBIX.
YacTtHble pou3BoiHbIe, AU depeHInpyeMOoCcTb U JuddepeHnnan.

JIBOMHBIE MHTETPAJIBI.
TpoliHble UHTETPATIBL.
MHOroMepHbIe UHTETPAIBI.

oakrwdE

IIpuMepHbIe 3a1a4u JOMANIHEr 0 3a1aHUA

Cemectp 1

1. IIpencraBuTh B BUI€ OOBIKHOBEHHOM APOOH MEPUOANIECKYIO IECITHUHYIO IPOOb:

a) 3,7(936); 6) 7,1(603); B) 1,(15); r) 2,(45).

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

[TpunoxeHns 4acTHBIX MPOU3BOAHBIX U JU(PPepeHIINaToB (yHKINNA HECKOIBKUX MEPEMEHHBIX.

) A= 107 o Nlop o) 6) A={2"¥" neNju (8, 23].
' n+2
3. Haiitu npezen mociie10BaTeIbHOCTH:
n+2 2 2
a) lim %; 6) lim -/n +8(x/n+7 - n+2); B) lim 4n 2n° +7n
o 31 4 (=2) N0 e\ 2n4+5  n+3
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10.

11.

12.

. Haiitu npenen ¢pynkuuu:

x° —15x -2 | im (2 3 ). i cos(zx/4) i 1-23/cos x
a) fim = 0) M2 1 1) B) T _ax_1’ DM iy
x>2 IX+7 -3 x*-1 x°-1 3" —4x-1 x>0 XSIn X

. Haiitu npousBognyto y'(X) dyHkumu:

a) Yy =arctg(shx); 0) y=Inarcsin m ; B) Y = (arccos x)\W ;) y = XA

. Haiitu BTOpyto npousBoanyo y'(X) QpyHKIMU:

a) y=-/x—(x+Darctg-/x ; 6) y= Inx+i, B) y=e""0,

. Haiitu npousBognyro y”(X) mapameTpuydecKky 3aJaHHOU (YHKIHH:

1

a) X=-/2t—t?, y=arcsin(t-1); 6) x=1g9°t, y=cos’t; B) X = Intgt, yzm.

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

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

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

3
a) y=x-5arctgx; 6) y=x%"; B) y=x’Inx; r)y:);+l.
X
Haiiti uHTEpBaJIBI BBIMMYKIOCTH U TOYKH Meperuda GyHKIUU:
a) y=x%Inx; 6)y:x2+l; B) y =6x°® —8x°; r) y=x'e”
X

Haiiti acumntoTsl rpaduka QyHKIUU:
e* +4e arctgx + 2x* +5x

a) y=——- By y= " BY Y=
)Y et —e ™ )Y 3arctgx — 7 )Y (Xx+1)*(x—-2)
Haiitn HanOonbiiiee u HauMeHblee 3HaueHust Gynkuun Y = f(X) Ha oTpeske [a,b]:

a) y=x'+4x, [-2.2];  6)y=, o W23 n)y=x -7 11k, [0,2].
X"+

Cemectp 2

. Haiitu HCOHpe)IeJ'IéHHHﬁ MHTETpaJl, UCIOJb3Yysd METO MHTCTPUPOBAHMS I10 YACTSIM.

a) j (X +1)sin( 4x) dx ; 6) j (5x —2)e?* dx ; B) j x%In xdx.

. Haititn Heonpenen€HHplid MHTErpall, UCIOJIb3YsI METOJI 3AMEHBI IEPEMEHHOM:

)I X+1 ] 6J- sin xdx
X+/x -1 J1+3cosx

B) '[x(2x+5)l° dx; 1) J.xzexp(2x3+1)dx.

. Haiitn HeonpenenéHHpIi HHTETpal OT JPOOHO-PALUOHAIBHON (PYHKIIMU:

X+3 . xZdx x dx
2 Jx3—4xdx’ 2 I —6Xx+5’ & j(X+1)(X+2)2

Haiitu Heonpenen€HHbIN UHTErPajl OT TPUTOHOMETPUYECKON (DYHKIINN

. cos x dx dx
sin® xdx; 6 : ; cos® xdx .
a)j ) J1+cosx ") J‘sin“x F)I

. HaiiTu HeonpenenEéHHBIN UHTETPAI OT KBAJAPATUUYHON UPPALMOHAIIBHOCTH:

18



a) J\/xz—ldx; 6) J'dix B) I(Mjmdx.

(x? +1)°2 X-3
Cemectp 3
. BbluucnuThb onpenenéHHblid UHTErpal:
713 1 5
x dx X dx . In xdx
a) j 5 J( B) Iarcsm xadx; ) I
5 COS” X 0 5 X
. Haittu mutomaas Gurypsl, orpaHUYeHHOMN JIMHUSIMHU Ha OTPE3KeE:
1/x
e 16
a) y=-— ny=0,1<x<2; 6) y=", ny=17-x*1<x<4.
X X
. Haiitn nyiHy qyru KpuBOM B IPSAMOYTOJBHBIX KOOPAMHATAX
2
X“ Inx . 7
a) y=""% , 1<x<2; 6) y=-+/1—x* +arcsin x, OSXS@

. Haiitu 00BéM Tena, 06pa3oBaHHOTO BpaleHHeM BOKpYT ocu OX KpuBoii:

a) y=——, 0<x<Ih5; 6) y=(x+1)"x, 0<x<1.

. Haiitn HecoOcTBeHHBIN HHTErpall 1-ro poxa:

Todx Todx ¢ xdx
) -!xlnzx’ 0) -[efﬁ ") !(x+1)(x+2)(x+3)'

. Hccnenopats Ha a0COIIOTHYIO U YCIOBHYIO CXOJUMOCTb YUCIOBOU PAI;

-n" . D" (n+4). n!
a) 6) , B) "~
annf”4 nzi‘ 3n%./n+5 Z‘( D @n+1)!
. Ha¥iTi 005acTh CXOIMMOCTH CTEIICHHOTO Psi/ia;
(4x+7)" = . (3x)*"
, 0 2x+5)" ; :
Z(n+1)(n+3) ) é( ) z_;‘ n3'?
. Paznoxwuts B psax Teitnopa no crenensm X Gpynxuuo Y = Y(X) u ykasats 061acTh CXOAUMOCTH Psi/Ia:
2
» 6 —e) 3
a)y=-— 6) y=-"3—"; B) y=(x+x)arctg x.
Y= v ex—6x? y X2
. Haiit cymMy cTerneHHOro psifia M yKazaTh €ro 00J1acTh CXOJUMOCTH:
0 2n + 1 - o0 Xn+2 ) -
a) X7 0) ) ——; B) Y N°X
nzz:; n! nZ::; (n+2)n! nz:;
Cemectp 4
. HaiiTu nBoiinol npener:
X
1 X . 1 : 10
a) lim In : 6) lim (x* +y*)?|ch———-1{;  B) im|[1+=—| .
e xy+3y X—y o X“+y e Xy

. Hanmcarp ypaBHEHHe KacaTeNbHOM MIIOCKOCTH K MOBEPXHOCTH Z = Z(X, Y) B Touke M(X,,Y,):

a)z_ﬁ, M (2, 3); 6) z=2""", M@ 2); B) zzl_xy, M 3).
X%y 1+xy
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10.

11.

. HaiiTn wacTHbIe TpOM3BOAHBIE Z, U Z| cioxHOH (pyHKIMU Z = Z(X,Y), rae X = X(U,v) u

y = y(u,0) , UCIOIB3Ys HHBAPUAHTHOCTH (hOpMBI T PepeHITnaia nepBoro MopsIKa:
2

X _
a) z=arctg(x*-y), X=UuU, y=u®’-0’; 6) z="—, x=e"", y=e™",
y
HaiiTi 4acTHbIe IPOM3BOJHBIE Z U Z| HEABHO 33/laHHON QyHKIMKM Z = Z(X, Y):
a) sin z+Xxy’z = xy; 6) e +4z=x%cosy; B) IN(1+xyz)+z=x3y°.
. Haiiti gacTHbIe IPOU3BOHBIC BTOPOTO HOpsiIKa Zj, , Z;'y, Zgy u Z;X byukuun Z = z(X,Y):
a) z=sin(xy+cosy); 6) z=In(1+x2y*);  B) z=arctg(x’y*); r) z=x"
. HaiiTn yacTHYI0 MPOM3BOIHYIO BBICILETO MOPsIKa GYHKIMH Z = Z(X, Y):
0%z 0tz X — 0%z
a) ———, z=e"; 6) S, 2= y. B) — >, Z2=In(1+x>+y?).
ox“oy oX oy X+Yy ox“oy

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

a) P(X,y)=x"+2xy+Yy*, x,=1vYy,=-1; 6) P(X,y)=X+Xy+X—Yy, X, =-1Yy,=-1

. Haiiti nokanbHbIe SKcTpeMyMbl QyHKIUU Z = Z(X,Y) !

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

W

. I3meHuTn MOPAAOK MHTCTPHUPOBAHNA B IOBTOPHOM I/IHTeraJ'IC'

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

Haiitu nBoliHOM HHTETpa:

a) [[(y-x)dxdy, rme D={l<x<3 x<y<xf;
6) harctgidxdy, e D={*+y><1 x>0, y=0;
B) [[16-x*—y?dxdy, rre D= +y? <16, x<y<x3};
r) ijydxdy, e D={x?+y?<2x y>0.
5

Haiitu TpoitHOM HHTErpaI:

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

6) ”j(x+y)dxdydz, e H:{OSXSL x> <y<x, ySZSZy};
H

B) Ijjxyzzdxdydz, DI H:{x2+y2+22£1, x>0, y=>0, 220};
H

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

IIpuMepHBbIe 3a1aHUA KOHTPOJIbHOM PadoThI

Cemectp 1
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© N o O

10.

11.

. Haitru npenen nocnenosarensHoctu lim

. Haiitu mpenen ¢pynknun lim

. Haititn Heonpenen€HHslii HHTErpal J

. Haititn Heonpenen€HHplii HHTErpall _[

. Haititu Heonpenen€HHslii HHTErpall j

e
. Haititu onpenen€HHblii HHTErpas I

o 5 3X
. Ha¥itu momans Gpurypsl, orpaHUYCHHOMN THHUSAMHU Y = COS(7 X) U Y = 7, 0<x<

. IlpeacraButh B BuJie OOBIKHOBEHHOH JIPOOU IEPUOAMUYECKYIO NECATUIHYIO Tpooh 4,(135).

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

xl—X—3
x—-8 2_’_:}\/; '

log , x|

Haittu npoussoanyio Gpyakiuu Y = (X° —x* +3X+7)

Haiitu Touku pa3peiBa QyHKIMH Y = U yKa3aTb UX THII.

X2—9x+1

Haiiti ipom3Bo/Hyr0 Y'(X) mapaMeTpiuecKy 3a1aHHOM (GYHKIHE X = arcsin/t, y = (1+ Jt )1/2.

Haiitu npoussoauyro Y'(X) HesBHo 3amanHoi Gynkuun Y = y(X): Xy—Iny=3.

Haiitu oO1iiee BoipakeHHe /IS TPOU3BOIHO#M mopsiaka 7 oT Gyakuuu Y = In(3X—2) .

o X
HaiiTu uaTepBanbl Bo3pacTaHus U YObIBAaHUS U TOUKU IKCTpeMyMa QYHKIMH Y = —.

In x

_y2
HaiiTi MHTepBaIbl BEITYKIOCTH U TOUKHU Tlepern6a Gynkmun y = xe * /2.

5x% —2x+1

Haiitu acumnrotsl rpaduka GyHkoun y = —————.
4X° —7x+3

Cemectp 2
3
VX +2) dx.

. Haiitn Heonpenen€Huplii HHTErpal '[(7

X
In x

. Haittu Heonpenen€HubIi HHTErpan jidx

X+/In x+1

. Haititn Heonpenen€HHslii HHTErpall _[ xarctgx dx .

. . . X+3 . .
Havitu HGOHpeI[eJIeHHBII/I HHTCI" paJ'I J. dX METOAOM «BLI‘{epKI/IBaHI/II/I».

(X+1)(x+2)(x+5)
e¥*dx
(2+e*)*

. Haititn Heonpenen€HHslii HHTErpal I tg°xdx .

dx
Jer -1
dx

Cemectp 3

1+Inxdx

1

w|
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10.

DN

. Haiitu HecoOcTBeHHBIN HHTETpal 1-ro pona I
o0
. UccrenoBath Ha aOCOIIOTHYIO U YCIOBHYIO CXOAMMOCTD YHCIIOBOM PsijI Z

o0
. Haiitu 061acTh CXOIUMOCTH CTETICHHOTO Psijia Z

. Paznoxuts ¢yHKIMIO

. Haiitu nBoiinoii mpeaen lim

1
. Haiitu nokanbHbie aKkcTpeMyMbl GYHKIHU Z(X, Y) = XY+ —+ —.

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

1

X+ X2

Haiitu 06bEM Tena, o6pazoBaHHOTro BpamieHneM BOKpyr ocu OX kpuBoil Y = , 1<x<3.

+00

arctg x

1+ x? dx

0

(-9

“~(4+Ih?n)n’
2x+1)"
~3"(n+1) '

—3cosx B psan Teitnopa mo cremeHsM X M yKa3aTb 00JacTb

sin (3x)
X
CXOOIUMOCTH psaa.

Cemectp 4
In(1+ x*y) .

o8 1+ Xy -1

. y
. Hamucarb ypaBHEeHHE KacaTenbHO IJIOCKOCTH K IOBEPXHOCTH Z = XY + —— B TOouke M (Z, 4).

X

. HaiiT yacTHbIC IPOU3BO/IHBIC Z| U Z HESBHO 3a[IaHHON QyHKIMM Z = z(x,y):

z —sin( xyz) =e*y?.

HaiiTi Bce yacTHEIE MPOM3BOAHEIE 2-T0 mopsaka GyHkuun Z(X,y) =y In(1+ x%y).

. Paznoxwuts muaorounen P(X,y) =X’ +2xy+ Yy B psax Teitnopa ¢ nearpom B Touxe M (-1, —1).

1
2y?

0 0

. VI3MeHNTB MOPS/I0K MHTETPUPOBAHUS B TOBTOPHOM MHTErpaie Idyj f(x,y)dx.

-1 y3

. Beraucimte ABOWHON MHTETpA H X/XZ +y?—4dxdy,rne D= {4 <x*+y?<25 x< y}.
D

. Berumciants TpoOiHO# HHTErpa I” dxdydz,rme H= {X +2y+2<1 x>0, y>0, z> O} .
H

Bbruucnuth TpoiHOM HHTErpal ”I zdxdydz,roe H = {X2 +y?+2°<4,2> O}.
H

IIpumepHbIe BOPOCHI YCTHOIO ONPOca

Cemectp 1

. Kak onpeaenstor panioHaJIbHbIE U ACHCTBUTENBHBIE YKcia? YUTo Takoe UppaliOHAIbHbIE

yucna?

. B 4ém cocTosT CBOMCTBA yHOPSAI0YEHHOCTH U CBOWCTBA HEMPEPHIBHOCTH?

HCpC‘-II/ICJ'II/ITB OCHOBHBIE aKCOMBI MHOKECTBA AEUCTBUTEIBLHBIX YHCEN.

. Uro Takoe neiictBuTenbHas GyHKIUS AeWCTBUTEIbHON IepeMeHHo? UTo Takoe rpaduk

byHKIIUN?
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28.

29.
30.
31.
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33.
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41.
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43.
44,

. UTo 03HaYaeT OrpaHUYCHHOCTb U HEOTPAHWYEHHOCTh (PYHKIMU? UTO Takoe yeTHast, HeueTHas

WIN TIepuoIuIecKast yHKIus?
Uro Takoe cioxHasi GyHKIUS?

. Uto Ttakoe obpatHas GpyHkiusa? KakoBo ycioBue e€ cyiecTBOBaHUs?
. JlaTp ompenenenue npenena YuciIoBOM Mocae10BaTeIbHOCTH. YTO Takoe OeCKOHEUHbIe

npeaenbl?

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

Kak BeiriansaT apudmerryeckue onepanuu Hajl CXOASIUMUCS TOCIeI0BATEIIbHOCTIMU?

B uem cocTout Teopema BeliepiTpacca 0 MOHOTOHHOW OrpaHMYEHHON 11OCIIEA0BATEIBHOCTH?
UYro Ttakoe uncio e? Kak 10ka3bIBalOT CXOJUMOCTh IOCIEI0BATEIBHOCTH K TaHHOMY YHCITY?
Cdopmynuposats Teopemy bonbiiano — Beliepmrpacca 06 orpaHH4eHHOM MMOCIIEI0BATEILHOCTH.
Uro Takoe pyHaamMeHTanbHas nocienoBaTenbHoCcTh? ChopmynupoBaTs kputepuii Ko
CXOJMMOCTH I0CJIEI0BATEIBHOCTH.

Yro Takoe GeckOHEUHO Majible ocaeaoBarenbHocT? KakoBa ux cBsi3b ¢ 0ECKOHEUYHO
0OJBIIMMHU [TOCIEA0BATEIBLHOCTAMU ?

CdopmynupoBath onpeaeseHus npeaena GyHKiuy B Touke 1o ['eiine n mo Komm.

Urto Takoe OAHOCTOPOHHUE TPEAEIIbI?

CdopmynupoBats ornpeaencHue npeaena GyHKIUN Ha OECKOHEYHOCTH.

CdopmynupoBaTh ornpeiencHiue 0ECKOHSTHOTO TIpe/ea.

KakoBbl OCHOBHBIE CBOICTBA MPeAEOB PYHKIMH U apuMeTHUECKHUE JCHCTBHS HAJl IpeaeIaMu
byHKIUI?

Urto 03Hauar0T mpeieiabl MOHOTOHHBIX (PYHKINN?

KakoBbl 3aMeuarenbHble IIpeieibl?

Yro Takoe 6eckoneuHo Maibie pyHKIMK? KakoBa ux cBsi3b ¢ 0CKOHEYHO OOIBIIUMU
byHKIUSIMU?

UYro takoe «O» U «0» oTHOIICHHS MexAy GyHKIUsIMU B Tipenene? KakoBbl ux cBoiicTBa?

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

UTo 3HAYUT HENMPEPHIBHOCTH GYHKINH B TOuke? KakoBBI JOKaJIbHBIE CBOWCTBA HEMPEPHIBHBIX
byHKIUI?

KakoBbl OCHOBHBIE OMepalluy HaJl HENPEPHIBHBIMU QYHKIUAMU? B 4éM COCTOUT npeienbHbIi
Nepexo/1 Mo/l 3HaKOM HeNpepbIBHON QpyHKIMNU?

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

CdopmynupoBats Teopemsl BeiiepiiTpacca o HelpepbIBHBIX (GYHKIHUAX.

B uém cocTout Teopema 0 MpOMEKYTOUHBIX 3HAYEHUSIX HENMPEPHIBHBIX PYHKIINNA?

Yro takoe mpousBoaHas GpyHKiuu? Kako e€ reomerpuueckuit 1 pu3nuecKuii CMbICIbI?

Uro Takoe nuddepenupyemocts pyHkiun? KakoBo HeoOXxoauMoe ycioBre

g depeHIpyeMocTu?

CdopmynmrpoBaTs GOopMyJIbl JJIsl TPOU3BOJIHON CyMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIMH.
ChopmynupoBats HopMyIbl A1 TPOU3BOJTHON CIIOKHON M 0OpaTHOM (hyHKITHIA.

Uro Takoe nuddepeHiman 1 Kakoe ero reOMeTpUUECKUid CMbICT?

[TepeunciauTh NPOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

Uro Takoe npousBoHbIe U AU(depeHIInaIbl BEICIINX MOPSIKOB?

Kak HaxoauTs npou3BojHble QYHKIMH, 3aJaHHON apaMeTpUIecKu?

Chopmymnuposats Teopemsr Depma, Poss, Jlarpanxka u Ko,

Ilepeuncnuth BUIbI HEonpeaAeaEHHOCTEN. B uéM cocTouT npasuiio Jlonurans pacKpbITUs
HEONPeIEeNEHHOCTEN?

Yro takoe hopmyna Teitnopa? KakoBo ocrarounoe cinaraemoe B popme Ileano u B popme
Jlarpanxa?

KakoBbl mpu3HaK1M MOHOTOHHOCTH (pyHKIHH?

[lepeuncnuth JOCTaTOYHBIE YCIOBUS JIOKAIHLHOTO SKCTpeMyMa () YHKIUH.

Yro Takoe BHIMYKIOCTh PyHKIMHK? YTO Takoe ToUKa neperuda GpyHkuun?
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45. KakoBbl IPU3HAKU BBITYKIOCTH (DYHKIIMU?

46. TlepeuncauTh JOCTATOYHBIC YCIOBHS TOUKH Ieperundoa GyHKIUN.

47. Yro Takoe BepTUKAIbHBIC, TOPU30HTAIBHBIC H HAKIIOHHBIC aCUMITOTHI paduka GyHKInun?
48. ChopmynupoBaTs I1aH MocTpoeHHE rpaduka GyHKIUH.

ocoukrwhE

~

10.

11.
12.
13.

akrwn

~No

11.

12.
13.

14.

15.

16.

17.

Cemectp 2

UYro takoe nepBooOpazHas GpyHkuu? YTo Takoe HeonpeaenéHHbINH HHTErpa?

KakoBbl OCHOBHBIE CBOHCTBA HEOIIPEICIIEHHOTO HHTErpaa?

CdhopmynupoBaTh TaOIUIy OCHOBHBIX HEONPEACIEHHBIX HHTETPATIOB.

B 4ém cocTouT MeTo1 MHTETrPUPOBAHHUSI 110 YaCTIM?

B 4ém cocTouT MeTo1 3aMeHbI IEPEMEHHOM B HEOIPEAeIEHHOM HHTErpasie?

UYro Takoe mpocTeiime panuoHadbHbIe ApoOu? B uéMm cocToMT MeToN HeompenenEHHBIX
KO3 (DUIIMEHTOB U METO/| «BBIYEPKUBAHUIN?

Kak BBIUMCIIATH MHTETPAIBI OT MPOCTEHIITNX PATMOHAIBHBIX IPOOCii?

Uro Takoe pauMOHaJIbHAA TpUTrOHOMeTpHueckas ¢GyHkus? Yto Takoe yHHBepcalbHas
TPUTOHOMETPHYECKAs ITOJICTAHOBKA?

. Kak mnpoBogsaT UHTErpupOBaHME CHUMMETPUYHBIX PALMOHAIBHBIX TPUTOHOMETPUYECKUX

byHKIMi?

Kak wuHTErpupyoT TpPUrOHOMETPUYECKHE OWHOMBI M IPOU3BEACHUS TPUTOHOMETPUUECKUX
byHKIMi?

Uro Takoe KBaJpaTUUHbIE HPPALMOHAIIBHOCTH U KaK UX UHTETPUPYIOT?

Yro Takoe JpoOHO-TMHENHHbIE UppalMoHaIbHOCTH? UTO Takoe ApoOHO-THHEHHAas! 10ICTaHOBKA?
UYro takoe nuddepennmanbapie OnHOMBI? Kak nX HHTErpupyoT?

Cemectp 3

Uro Takoe onpenenéHHbi wuHTerpain? B uéMm 3akmrodaercss HEoOXOIUMOE  YCIIOBUE
UHTETPUPYEMOCTH (pyHKIIH?

Yro Takoe BepXHUE U HIDKHUE cyMMbI [lapOy?

B uém 3akimogyaercsi KpuTepuid HHTErPUPYEMOCTH (QYHKIIHNA?

[lepeuncanTb OCHOBHBIE KJIACCHI MHTEIPUPYEMBIX (DYHKIIUH.

KakoBbl OCHOBHBIE CBOMCTBAa HHTErpajga C IEPEeMEHHbIM BepXHUM mnpeznenom? IlpuBectu
¢dopmyny HeroTona — JleiiOHuna.

[TpuBectu popmyiny UHTETPUPOBAHUS IO YACTSIM B OIIPEICTIEHHOM HHTETpaJIe.

ITpuBect GpopMyIibl 3aMEHBI IEPEMEHHBIX B ONPeIeIEHHOM UHTETrpae.

. B uém cocroiar ¢dopmyna npsAMOYroiabHUKOB M (opMmyna Tpamneuuid aas HpuOIMKEHHOTO

BBIYHCIICHUA onpe):[enéHHoro I/IHTCI‘paJ'Ia?

. Uro Takoe kBaapupyemas ¢purypa? Kak BEIUNCISIOT MIIOMAIHN MIIOCKUX (Huryp?
10.

Urto takoe kyoupyemoe Teno? Kak Beraucisitor 00bémbl Ten? [lpuBectu popmyny oobéma Tena
BpallleHUSI.

Uro Takoe crpsimiisieMast kpuBasi? [IpuBectr popMysbl UTHHBI TyTH KPUBOH B MapaMeTPUICCKOM
3aJlaHUU M Ha TUIOCKOCTH.

[TpuBecT GpopmMyiTy IIIOMIAN TOBEPXHOCTH BPAIIICHHS.

Hate onpeneneHue HecoOCTBeHHOro wuHterpaga | poma. CdopMmynupoBaTh TEOpPEMBI O
CXOJIMMOCTH HECOOCTBEHHOTO MHTETpaia 1 pona.

Hate onpeneneHue HecoOCTBeHHOro wuHTerpaiga 2 pona. CdopMmynupoBaTh TeOpeMbl O
CXOJIMMOCTH HECOOCTBEHHOTO MHTETpajia 2 poJa.

Jlath ormpeneneHne CXOIUMOCTH 4YUCIOBOTO psaa. CdopMynupoBaTh HEOOXOIUMBIM MpPU3HAK
CXOJIMMOCTH YUCIIOBOTO Ps/IA.

Yemy paBHa OeckoHeuHas cymMMma YyObIBaromied reomerpuyeckoi mnporpeccuu? Yto Takoe
rapMOHUYECKUHN Psif?

ChopmynupoBaTh MpU3HAKK CPABHEHUSI CXOAMMOCTH YHCIOBBIX PSIOB.
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Cdhopmynuposats npusnaku Jlanambepa u Komm cXoIuMOCTH YUCIOBBIX PSIIOB.
CdopmynupoBaTh HHTETPATBHBIN MPU3HAK CXOAMMOCTH YUCIIOBBIX PSAIOB.

Uro Takoe 3HakonepeMeHHbId psan? CdopmynupoBarh mpu3Hak JIeHOHHWIIA CXOIUMOCTH
3HAKOIIEPEMEHHBIX PSAIOB.

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

Uro Takoe ¢yHKUMOHANBHBIA psan? JlaTe ompeneneHre paBHOMEPHOH  CXOJMMOCTH
(YHKIMOHATIBHOTO PSJIa.

ChopmymupoBars kputepuit Komm u mnpusHak Beliepmrpacca paBHOMEpPHOH CXOIUMOCTH
(YHKIMOHATBHOTO P,

CdopmynrpoBaTh OCHOBHBIE CBOMCTBA PABHOMEPHO CXOIALINXCS (QYHKIIMOHATBHBIX PSJIOB.

Uro Takoe creneHHoi psaa? JaTe ompeneneHue paauyca M 00JACTH CXOJUMOCTH CTEIEHHOTO
psana.

UYro takoe psa Teitnopa? ChopmynupoBaTh TEOpEMyY O CXOAMMOCTHU psna Teinopa.

Cemectp 4

Yro Takoe N-MepHOE EBKIUAOBO IPOCcTpaHcTBO? UTO Takoe 4MciIOBas (PYHKUUS HECKOJIBKHX
[IEPEMEHHBIX ?

. Jatp ompenenenue mnpenena mo Komm u mo ['eiiHe uncioBod JeHCTBUTENBHOM (DYHKIHH

HECKOJIbKUX MepeMEHHBIX. YTO Takoe HerpephiBHAS (PYHKINS HECKOIBKUX MEPEMEHHBIX ?

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

CBA3B?
Yro Ttakoe cBsizHOe MHOXecTBO? CopMysIMpoBaTh TEOPEMY O HENPEPBIBHOW (YHKIMH Ha
CBA3HOM MHOKecTBe. UTO Takoe 00J1acTh, 3aMKHYyTasi 00JacTh?

. Jate ompenenenune wacTHOW mnpou3BoaHON. YUto Takoe auddepeHnupyeMocTh (PYHKIHH

HECKOJBKHUX l'[epeMeHHLIX‘.7

. ChopmynupoBath J10CTaTO4HOE YyciaoBHEe AUPPEPEHUUPYEMOCTH (PYHKIMH HECKOJIbKUX

MEePEMEHHBIX.
ChopmynuposaTs npaBuiio quddepeHIupOBaHMs CI0KHON (PYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

. Hanucate ypaBHeHue KacaTellbHas IUIOCKOCTh K IOBEpXHOCTH. B  uém 3akimouaercs

reoMeTpuuecKuil cMpici tuddepenmana GyHKIUN IBYX MePEMEHHBIX?

. I[aTB OIpECACIICHUC YaCTHBIX IMPONU3BOJHBIX BBICHINX MOPSAZIKOB u MHOFOKpﬂTHOfI

i depeHIPyeMOCTH (PYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

ChopmynupoBaTh J1OCTATOYHOE YCIOBHE MHOTOKpAaTHOM JuddepeHuupyeMocTy (pyHKUINUN
HECKOJIbKUX NTEPEMEHHBIX.

Uro Takoe cmemiaHHble Npou3BOoAHbIe? KakoBbl yCIIOBUS MX HE3aBUCUMOCTH OT THOpSAKa
Qg QepeHIMpOBaHUS.

Uro takoe nuddepennmansl Boiciux nopsakos? [lpusectu dopmynsl s audgepeHanon
BBICIIAX MOPSAKOB.

[Ipusectu ¢opmyny Telnopa u ¢opMyny ocTaTodyHoro ciaraeMoro B ¢opme Jlarpanxka st
(GYHKINU IBYX NEPEMEHHBIX.

Uro Takoe HesBHas QpyHK1MA? CPopMyaupoBaTh TEOPEMY O HEIBHON (YHKIUH.

UYro Takoe cuctema HesBHBIX (yHKImi? CdhopMynupoBaTh TEOpEMY O CHUCTEME HESBHBIX
GyHKIUH.

Uro Takoe JOKaIbHBIA IKCTpEMYM (YHKIHMU HECKOJIbKHX NepeMeHHbIX? Heobxomumoe ycnoBue
JIOKQJIBHOT'O KCTpeMyMa (QYHKIIMU HECKOJIbKUX [TEPEMEHHBIX.

CdhopmynupoBaTh JOCTaTOUHBIE YCIOBUS IKCTpeMyMa (GYHKIIUHU JIBYX EPEMEHHBIX.

Uro Takoe kBaapupyemas ¢urypa? [Ipuectu npumeps! KBagpupyeMbIX (pUTyp Ha MIOCKOCTH.
UYro Takoe BOIHOM nHTerpan? KakoBbl HEOOXOJMMOE M JJOCTATOYHOE YCIOBHS CYLIECTBOBAHMS
JBOMHOrO MHTerpana? KakoBbl OCHOBHBIE CBOMCTBA IBOMHOTO MHTErpasna’?

UYro Takoe MOBTOPHBIA MHTErpan? B kakux ciydyasx ABOMHON MHTErpan CBOJAUTCS K MOBTOPHOMY
UHTErpany?
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Kak ocymectBisercss 3aMeHa NIEPEMEHHBIX MHTEIPUPOBAHUS B ABOMHOM HMHTerpaie? Yrto takoe
sskoOmaH 3aMeHbI? UeMy paBeH IBOWHON WHTErpajl B MOJISIPHBIX KOoOpAWHATaX?

Kak Bpruucnsior maccy muiockoi ¢urypsl? Kak BBYHCISIOT IUIOMIAAb IUIOCKOH (QHUTYpHI,
OTPaHUYCHHOMN JTUHUAMU?

UYro Takoe KpUBOJIMHENWHBIN CEKTOP U KPUBOJIMHENHBIN cerMeHT? Kak BBIUMCIIAIOT UX IUIOIAIN?
Yro Takoe nnTerpan Ilyaccona, Kak €ro BEIYUCIAIOT U YEMY OH paBeH?

Yro takoe kyoupyemas ¢urypa? [IpuBectu npumepsl KyOupyemsix GUryp B mpoCTpaHCTBE.

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

KakoBbl 0CHOBHBIE CBOMCTBA TPOMHOTO MHTErpana? Kak ero cBOASAT K HOBTOPHOMY UHTErpaty?
Kak BBINONHSAIOT 3aMEHY NIEPEMEHHBIX B TPOMHOM MHTerpane? Kak BBIMISIAUT TPOMHON MHTErpaj
B C()epUYECKUX U LMINHAPUIECKUX KOOpAUHATAX?

Kak nmpumeHsoT TpoiHON MHTErpai Ajs BeIMUCICHHS 00bEMOB Ten? UTo Takoe mapasuieibHbIe
CEUeHMsI U KaK UX UCIOJIb3YIOT IPU BBIYUCICHUN 00bEMA Temna?

Uro Takoe KpUBOJIMHEWHBIN IIApOBOW CEKTOp M KPHUBOJIMHEWHBIN IIapoBoil cermeHT? UYemy
paBHbI UX 00bEMBI?

Kak npuMeHstoT TpoliHbIe HHTETpalibl ISl BBIYMCIIEHUS. MAcChl TeJla C IEPEMEHHON MIII0THOCTHIO?
Yro Takoe usMmepumas ¢urypa B MHOIOMEpPHOM HpocTpaHcTBe M Mepa Kopapana? [Ipusectu
IPUMEPHI U3MEPUMBIX (DUTYD.

Yrto Takoe MHOTOMEPHBII MHTErpajl, U KAKOBO JOCTaTOYHOE yCIOBHUE €r0 CYLECTBOBAHUA?

Kak BBIMUCIIAIOT MHOTOMEPHBIN MHTETPAJI C IOMOILBIO IOBTOPHOT'O UHTErpana?

Kak BBINONHAIOT 3aMEHY IEPEMEHHBIX B MHOTOMEPHOM MHTErpasie?

IIpumepHbIe BONPOCHI K IK3aMeHY

Cemectp 1

. UucnoBbple MHOXeCTBAa. MHOXKECTBO JEHCTBUTEIIBHBLIX YHCE]I. HepI/IOIII/I‘IeCKI/Ie JCCATUYHBIC

I[p06I/I. MaKCI/IMYM 1 MUHUMYM YHCJIOBBIX MHOKCCTB.

. MHoXecTBO ,Z[eﬁCTBI/ITCHBHBIX yucen. TouHas BCPXHAA W TOYHAsA HHXXHAA I'paHU YHCIOBBIX

MHOXKCCTB. TeopeMa O TOYHBIX I'paHAX.

. Uucnoas ¢Qynkiusa. OO6nacTb OIpenesieHuss U MHOXeCTBO 3HaueHu ¢yHkiuu. CrocoObl

3ananus ¢pyHkuu. CioxxHasa u oOpaTtHas QyHKUUS.

CrnoxHas u obpatHast QyHkius. YéTHast, HeuéTHas U nepuoandeckas GyHkuus. Bozpacranue n
yObIBaHUE (QYHKIUH.

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

. HucnoBas mocienoBarenbHOCTh. [Ipenen 4ucioBOM TOCIenOBaTENbHOCTH. ApUpMETHYECKHE

OoIrepanunu C ImpeacjiaMu MOCJIEI0BATEILHOCTEI.

. Apudmernyeckre omnepauMd C OpefenaMu  IHocienoBaTenbHOcTe.  CBoiicTBa mpenena

IOCICIJ0BATCIBHOCTH.

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

yOBIBAIOIIEH FeOMETPUUECKO TPOrpeccuu.

. Teopema bonpunano — Beliepmrpacca u  kpurepuid Komm  cXOIMMOCTH — YHMCIIOBOM

IIOCJIEJ0BATEIBHOCTH.
[Ipenen dynkmuu. OqHOCTOPOHHMA U OECKOHEUHBIN MPEAeTbl (YHKITHH.
CoiictBa npenena pynkiuu. [1epBolil 1 BTOpo# 3amMeyaTenbHbIe PeAebl.
HenpepriBHoCcTh QyHKIIMN. CBOMCTBA HEMPEPHIBHOCTU (YHKIUH.
PazpriBbl pynkin. Teopema o pa3pbiBax MOHOTOHHBIX (DYHKITHIA.
OtromreHust «O» U «0». DKBUBAICHTHBIC PYHKITUH.
IIpousBonnas ¢yuxkuuu. duddepennupyemocts QyHkiuu. Cs3b auddepeHunpyeMocTd u
HENPEePHIBHOCTH (PYHKIIHH.
[IpousBonuas ¢pynkuu. E€ reomerpudeckuii 1 GU3NIECKU CMBICIT.
[IpousBonnas ¢pyukuu. [Ipasuna nuddepeHurpoBaHms.
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[TpousBonnas ¢pyHkiuu. [Ipon3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMH.

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

Oo6parnbie runepOonuueckre GyHKunu. VX mpous3BoAHbIE.

[IpousBoHas moka3aTesbHO-CTeNeHHON QyHkuuu. Jlorapudmuyeckas Ipon3BoHas.
Huddepennnan. Ero coiictBa. UHBapuaHnTHOCTH GopMbl quddhepeHInaia.

[IpousBoHas napaMeTpUUECKU 3aJaHHON (DYHKIUU.

[TpousBoanbie U MU GEpeHIaIbl BBICIIUX TOPSIKOB.

Heo6xomumoe ycnmoBue J0KaabHOTO dKeTpeMyMa ¢pyHKuu. Teopembl Poss, Jlarpanka n Komn.
@yHKIUA C HYJIEBOW IPOU3BOIHOM.

Bunel neonpenenénnocten. [IpaBuiio JlonuTtans packpblTusi HEONPEACIEHHOCTEM.

®opmyna Teiinopa st MmHorouiaena. bunom Hetorona. @opmyna JlelOHMIa Ui MPOU3BOIHOM
BBICILIETO MOPSAIKA MPOU3BeIeHUs (DYHKIUH.

®opmyna Teinopa ans npousBoibHON QyHKmuu. Ocrarounoe ciaraemoe B ¢opme [leano u B
dbopme Jlarpanxka.

Teopemsbl 0 BozpacTanuu U yobiBaHUH (PyHKIHIA. JlocTaTOYHBIE YCIOBUS JIOKAIBHOTO SKCTPEMyMa
byHKIMH. DKCTpeMyM (QYHKIIMH, 3aJaHHON Ha OTpE3Ke.

Bemyxiiocts pyaknumii. HeobxoauMoe u T0CTaTOYHOE YCIIOBUS BBITYKJIOCTH (PyHKIMH. Teopema
0 BBITYKJIOCTH (PYHKIIMH.

Touka neperuda ¢pynkuuu. Jloctarounbie yca0BUs TOYKH repernda (yHKIHH.

AcumnTotsl rpaduka ¢pyHkiuu. Cxema noctpoenus rpadpuka GyHKINU.

Cemectp 2

[lepBooOpaznas GyHKIIMM U HEOMpeNeNEHHbIM HHTerpal. JIMHEHHOCTh HeonpeaenEéHHOro
WHTETpaJIa U €ro MPOTHBOIIOJIOKHOCTE U PepeHITUPOBAHHUIO.

Heonpenenénunpiii maTerpan. Tabauia OCHOBHBIX HEOMPEIEIEHHBIX HHTETPAJIOB.
Heonpenenéunsiii nHTErpaii. MeTo 1 3aMeHbl IEPEMEHHOM.

Heonpenenéunpiit uaTErpan. MeToa MHTETPUPOBAHHUS T10 YACTSIM.

Heonpenenénnple HHTErpabl OT IPOCTENIINX PAIMOHATIBHBIX IpOOEH.

WuTerpupoBanue apoOHO-panvoHanbHON (QyHKuMU. CBeAeHHE K MHTErpajgaM OT MPOCTEUIINX
paloHaIbHBIX Ipo0eii.

NuTerpupoBanue ApoOHO-paliMOHATBHBIX (YHKIHI. MeTo1 HeonpeneaEHHbIX K0 PHUIIMEHTOB.
WNuTerpupoBanne ApoOHO-pallMOHATIBHBIX QYHKIMH. MeTol «BBIYEPKUBAHUI.

. UnTerpupoBanue  palMOHAJBHBIX  TPUTOHOMETPUYECKMX  (QYHKUUH.  YHHMBepcaiabHas

TPUTOHOMETPHUYECKAs! I10/ICTaHOBKA.

WHTerpupoBanue CUMMETPUUHBIX pallMOHATBHBIX TPUTOHOMETPHUUECKUX (DYHKIIMH.
WNHTerpupoBanne TPUTOHOMETPUYECKUX OWHOMOB W MPOU3BEIECHUN TPUTOHOMETPUUYECKUX
(GYHKIMHA.

NHTerpupoBanne KBagpaTUYHBIX UPPALUOHAIBHOCTEH.

WuTerpupoBanue 1poOHO-TMHEWHBIX UppalloHanbHOCTEN. J[poOHO-TMHElHAs TOACTaHOBKA.
WuTerpupoBanue nuddepeHuaibHbIX ONHOMOB.

Cemectp 3

[TonsiTue onpeaenéHHOro UHTErpana. [ eoMeTpuYecKuii CMBICH ONPEIETIEHHOTO NHTErpala.
[Tonsarue onpenenénHoro unrterpana. Heodxoanmoe ycioBre HHTETpUPYEMOCTH (DYHKITHH.
Bepxusis u HuxHsAs cymMbl [{apOy. Ux cBoiicTBa (JieMMbl). OcHoBHast temMa JlapOy.

Bepxuss u HwkHsAA cyMMbl [{apOy. 1-e HeoOX0aMMOoe U 10CTaTOYHOE YCIOBUE HHTETPUPYEMOCTH

(GyHKIHN.
Bepx#sia n HukHS cyMMbl [lapOy. 2-e HE0OX0JUMO€E U JOCTaTOYHOE YCIOBUE HHTEIPHUPYEMOCTH

GyHKIUH.
PaBHOMepHas HeNpepbIBHOCTD (yHKIUH. IHTErpupyeMOCTh HEPEPbIBHON (PyHKIINU.

. PaBHOMepHas HenpepbIBHOCTH (PyHKINU. THTErprpyeMOoCTh KyCOYHO-HENPEPHIBHON (hYHKIUH.
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28.

29.

30.

31.

32.

33.

JInHEeNHOCTh, aIIUTUBHOCT U HOPMUPOBKA OINPEIAECIEHHOIO UHTETpaIa.

. HepaBencTBa mis onpenenéHHoro naTerpaia. Teopema o cpeHeM.
10.
11.
12.

WHTerpan ¢ nepeMeHHbIM BEPXHUM MIPEAEIOM U €r0 CBOMCTBA.

HHuTerpain ¢ nepeMmeHHBIM BepXHHUM nipenenoMm. @opmyrna Hetotona — JleiOnuiia.

®opmyna Hetorona — Jleitonnna. MiHTErppoBanue Mpou3BOAHON (PYHKIIUH, HHTETPUPOBAHUE T10
4acTsM U 3aMEHA IIEPEMEHHOH B OIIPENEIEHHOM UHTETpaJIe.

®opmyna Hetotona — Jleitbnuuma. OnpenenéHHbIl HMHTErpad OT YETHOM, HEYETHOH W
NEepUOINYECKON (PYHKIUH.

dopmyna Hetorona — Jleiioauma. @opmyna Teitopa ¢ 0CTaTOYHBIM CIIara€éMbIM B HHTETPAITBLHOM
dbopme u B popme Jlarpanxa.

JlnuHa nyru KpuBOM B IpOCTpaHCTBE. [[nMuMHa Ayru IJIOCKOW KPUBOW B MPSMOYIOJIBHBIX U
MOJIAPHBIX KOOPAMHATAX.

[Inomany 00MacTM Ha IUIOCKOCTH, OTIPaHMYEHHON KpuBbIMHU. Ilmomans KpUBOJMHEHHOIO
CETMEHTA.

O0BEM Tena 1o TIoIAAsIM MapauiebHbIX ceueHnid. OOBEM Tena BpaleHus.

[Inomanp MOBEPXHOCTH BpaIEHUS B IPSIMOYTOJIBHBIX KOOPAUHATAX.

Hecob6ctBennsiii uaTerpan 1-ro poxaa. IlpuzHaku cxonuMocTH HECOOCTBEHHBIX MHTETPAIOB 1-TO
poza.

Hecob6ctBennsiii uHTErpan 2-ro poaa. Ilpu3Haku cxoIuMOCTH HECOOCTBEHHBIX MHTETPAIOB 2-TO
poza.

[lonste uymcnoBoro psna. YacTuuyHble CyMMBl M CXOJUMOCTh psAjga. beckoHeunass cymma
yOBIBAIOIIEH FreOMETPUUECKO TPOrpecCcuu.

Heo6xoauMelii Tpru3HAK CXOAUMOCTH YUCIOBOTO psia. ['apMOHUYeCKuid psl.

IIpu3Haku cpaBHEeHUs 4UCIOBBIX psAAoB. Ilpusnaku Jlanambepa u Komm cXoauMOCTH YHCIOBBIX
PAIOB.

WHTerpanbHblil IpU3HAK CXOJUMOCTH YMCIOBOTO psija. J[3era-pynkuus Pumana.
3nakonepemenHbli psa. [Ipusnak JleiiOHMIa CXOAMMOCTH 3HAKONIEPEMEHHBIX PSIIOB. AOGCOIIOTHO
U YCJIOBHO CXOZSIINECS YUCIOBBIE PSIBI.

AOCOIIIOTHO ¥ YCIIOBHO CXOJSIIHMECS YHCIOBBIE psfbl. TeopemMbl 00 aOCOMIOTHO M YCIOBHO
CXOZSIIUXCS psjax.

OyHKUMOHANbHBIE pAlbl. O6nacTh cXxoauMOCTH. PaBHOMEpHas CXOAMMOCTh (YHKIIMOHAIBHOIO
psana. Kpurepuit Ko paBHOMEpHON ¢X0AMMOCTH (YHKIIMOHAIBHOTO pAa.

Kpurepuii Komm paBHOMepHOH cxonuMocTu (QyHKIMOHaNbHOTO psfa. [Ipusnak Beliepmtpacca
PaBHOMEPHON CXOAMMOCTU (PYHKIIMOHAIBHOI'O PAAA.

ToxnectBo Abens. [Tpusnaku dupuxiie u AGens paBHOMEPHONW CXOIUMOCTH (DYHKIIMOHAIbHBIX
PAIOB.

CBoiicTBa paBHOMEPHO CXOASIIUXCS (YHKIMOHAIBHBIX PSIIOB: HENPEPHIBHOCTh, IMOYJICHHOE
MHTETPUPOBAaHUE U OWIEHHOE MU dhepeHInpoBaHHE.

Crenennsle psapl. Paguyc cXoIMMOCTH CTENIEHHOTO psijia. Teopema 0 paBHOMEPHOH CXOJUMOCTH
CTETIEHHOTO PsJa.

Crenennbie psanpl.  HemnpepsiBHOCTB, mouwieHHOe Aud@depeHIupoBaHUE U TOUJIECHHOE
MHTETPUPOBAHUE CTETIEHHOTO PAJA.

Psan Teitmopa. OcrtarouHoe cinaraemoe B (opme Jlarpamxka. Teopema o cxomumoctu psiga
Tennopa.

Cemectp 4

. CDYHKI_II/ISI HCECKOJIBKUX IICPEMCHHBIX. O06nacThb OomnpeaciieHud, nmpeaci mno KOI_I_II/I, apeaci no I'eitne

1 HCTIPECPBIBHOCTH (1)YHKIII/II/I HECKOJIbKHX MTEPEMEHHBIX.

. Apudmernueckue onepaiuu ¢ mnpeaenamMu QyHKIMA HECKOIBKUX NepeMeHHbIX. HenpepbiBHOCT

CIIOKHOU (YHKIUH.

. Apudmerndeckue onepanuu ¢ npenenaMu (QyHKIUNH HECKOJbKUX MEPEMEHHBIX. Y CTOWYMBOCTD

3HaKa (QYHKINH, UMEIOIIEH Tpeier.
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4. OrpannueHHOEe MHOXeCTBO. CBs3HOE MHOKECTBO. [IpoxokaeHre HenmpephIBHONW (DYHKIIUU Yepe3
IIPOMEKYTOUHOE 3HAYECHHUE.
5. OtkpbiTOe M 3aMKHyTO€ MHO)ecTBa. OOnactb. Teopembl Beliepmirpacca o HenpepbIBHOMI
(GyHKIMU B 3aMKHYTOW OrpaHU4YE€HHON 001acTH.
6. YactHple mnpou3BOaHBIE TiepBoro mopsaka. JuddepeHuupyemMocts (GYHKIUHA HECKOJIBKUX
nepeMeHHbIX, Tuddepennuan GyHkiuu.
7. YacTHblE TPOHM3BOJIHBIC MEPBOTO MOpsiAKa. ['€OMETpHUUECKUil CMBICI YaCTHBIX IMPOU3BOIHBIX.
VYpaBHeHHE KacaTeIbHON INIOCKOCTH K TOBEPXHOCTH.
8. Hocrarounoe ycnoBue auddepeHIHpyeMocTd  (QYHKIMH  HECKOJIbKUX  IEPEMEHHBIX.
JudbdepennrpoBanne ca0KHONU QYHKITUH.
9. IIpousBoaHas GyHKUIMU MO HANpaBieHHUIO. [ paaueHT QyHKIIMH U er0 reOMETPUIECKHIA CMBICIL.
10. YacTtHble npoU3BOJHBIE BBICIINX MOPAAKOB. CMeIIaHHbIE IPOU3BOIHBIC, UX PABEHCTBO.
11. JlocraTouHoe ycioOBHE Nh-KpaTHOH auddepeHuupyeMocTd (yHKIUH HECKOIBKHX MEPEMEHHBIX.
JuddepeHnraibl BEICIIUX TOPSIKOB.
12. ®opmyna Teiinopa GpyHKIMN HECKOJIBKUX NepeMeHHbIX. OcTarouHoe cinaraemoe B ¢popme Ileano
u B popme Jlarpanxka. [Tomunom HeroToHa.
13. DkcrpemyM (YHKIIMHM HECKOJBKHX TIEpeMEHHBIX. HeoOXoammoe © JOCTaTOYHOE YCIOBHUS
IKCTpeMyMa. DKCTpeMyM (YHKIHHU ABYX [EPEMEHHBIX.
14. HesBnast ¢ynkuus. Teopema o0 CyImIeCTBOBaHMM M E€AMHCTBEHHOCTH HESBHOW (DYHKIWH.
JuddepenunpoBanre HeIBHON (YHKIIHH.
15. Cucrema HesiBHBIX QyHKIUH. SkoOuan. Teopema o CymecTBOBaHMU U €AMHCTBEHHOCTH CHCTEMBI
HESIBHBIX (DYHKIUH.
16. KBazpupyeMocTh ¥ MJIoma b miockoi Gurypsl. [lnomans KpuBOIMHEHHON Tpanennu.
17. Ompenenenue U reoMeTpUYECKU CMBICI ABOMHOIO MHTerpajia. TeopemMa O CyIIECTBOBAaHUHU U
€IMHCTBEHHOCTH JBOMHOTO HHTErpaa.
18. OcHoBHbIe cBOICTBa ABOMHOIO HHTErpana. Teopema o cpelHeM 3HAUCHUH.
19. Brluncnenue 1BOMHOTO HHTErpalia B IEKapTOBBIX KOOpAMHATaX. [[OBTOPHBIE HHTETPAIBL.
20. 3ameHa nepeMEeHHbIX B ABOMHOM MHTerpaie. /[BoiiHOM nHTerpai B MOJAPHBIX KOOpIUHATAX.
21. TInomank KPUBOIMHEHHOTO cerMeHTa. Berancnenue uarerpana [lyaccona.
22. KybupyemocTb 1 00bE€M (DUTypsl B TPEXMEPHOM IIpocTpancTBe. [IpumMepsl kydupyembix puryp.
23. Ompenenenue, TeopeMa O CYIIECTBOBAHWU U €IMHCTBEHHOCTH W OCHOBHBIE CBOWMCTBA TPOMHOTO
UHTErpaa.
24. BplymcieHne TPOWHOTO MHTETpajia B IEKapTOBBIX KOOpAMHATaX. [[OBTOpHBIE HHTETPAIBI.
25. 3aMeHa TEepeMEeHHBIX B TPOMHOM uHTerpane. TpoHHOW MHTErpal B MMIMHIPUYECKHX U
cheprudyecKux KOOpIMHATaX.

5.4. Meroanyeckue MaTepualibl, ONpeaessioliie NMpoueaypbl OLeHUBAHUS 3HAHUI, YMEHWI,
HABBIKOB M (MJIM) ONBITA [JAeATEJNbHOCTH, XAPAKTEPU3YKOIIMX JTanbl (POPMHPOBAHUA
KOMIIeTeH NI

HrtoroBast oreHka 3HaHHWM, yMEHHH, CIOCOOOB JEATENBHOCTH CTYACHTOB IO HW3y4aeMoi
nuctuminHe coctaisier 100 6amios

MakcumanbHOE KOJUYECTBO 0auioB, KOTOpPOE MOKHO HaOpaTh Ha OYHOM M 3a04HOM (opmax
o0y4yeHHs, BBIIOJHSSA 33JaHUS Ha Kypce B TEUEHHE OJHOIO CeMecTpa 3a M3y4eHHME JIEKLIHOHHOTO
MaTepuaa, BHIIOJTHEHUE MPAKTUYECKUX 3a/laHui U TeKYIIUi KOHTpoJib — 70 6asioB.

3a BBINOJIHEHNE KOHCIIEKTOB 00YJarOIIUICs MOKET HaOpaTh MaKCUMaJIbHO 5 6aJIoB.

3a BBITIOJTHEHHUE OJHOTO JIOMAITHETO 3a/IaHus 00ydJaroIuiicss MokeT HaOpaTh 5 6amnoB. Beero B
KaKJJOM CEMECTPE IPETYCMOTPEHO 5 TOMAIIHUX 3aIaHUM.

3a OTBET Ha OJIMH BOIPOC YCTHOTO Onpoca O0yyarouiuiicss MoxeT HaOpaThb MakCHUMalbHO 5
6amtoB. Beero B kaxoM cemecTpe o0ydaromeMycs 3aJatoT 5 BOIIPOCOB.

3a BBITIOJHEHUE OJHOW KOHTPOJILHOW palbOThl OOy4aromuiicss MOXeT HaOpaTh Makcumym 10
6amtoB. Beero B kaxJj0M ceMecTpe MpeayCMOTPEHbI 2 KOHTPOJIbHBIE PA0OTHI.
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MaxkcumanbHast cymMMa 0ajuloB, KOTOpbIe OOy4aromuicss MOKET HaOpaTh IpU caade dK3aMeHa,
coctaisieT 30 6amos.

Jns cmadm SK3aMeHa HEOOXOIUMO BBIMOMHHUTH BCE 3aJaHMUS TEKYIIETO0 KOHTPOJS. 3HAYMMBIM
MOMEHTOM SIBIISICTCS TIOKa3aTeIb W3y4YCHUs] MaTepHaja JIEKIUI 1 BBITOJIHEHNE 3aJaHNi B yKa3aHHbBIC
cpoku. Ha 5K3aMeH  BBIHOCHTCS MaTepual, M3JIaraeMblii B JIEKIUAX M PacCMaTpUBAEMbIi Ha
NPAaKTHYECKHUX 3aHATHIX.

Taxke B TeYeHHE KaXKAOTO CEMECTpa MPEeIyCMOTPEHO BBINOJIHEHHUE KOHTPOJHHOH pPabOTHI
MakcumanbHass cymMMa OayioB, KOTOpble OOydaromiuiics MOXKeT HaOpaTb IpH BBIOIHEHHH
KOHTPOJILHOM paboTsl, coctapiser 100 Gaios.

[IIxajia oneHUBAHKS DK3aMeHa.

KouaunyecTBo 6a/10B Kpurepun oneHuBanusi

25-30 UMEET MECTO TIOJHOE YCBOEHHE TEOPETHYECKOr0 U
MPAKTHUYECKOTO MaTepHaja; CTYISHT YMEeT J0Ka3aTh
BCE TEOpPEMBbl W3 JIGKIMOHHOTO Kypca W pemaeT Bce
3aJ]auu ¥ IPUMEPbI U3 MPUBEIICHHBIX 33 JaHUN
19-24 MMEET MECTO OCHOBHOE YCBOEHHME TEOPETHUECKOIO U
MPAKTUYECKOTO MaTepHaia; CTYISHT YMEeT J0Ka3aTh
OCHOBHBIC TEOPEMbI M3 JICKIIMOHHOT'O Kypca W pelacTt
OCHOBHBIC 3aJIa41 ¥ MIPUMEPHI U3 TPUBEICHHBIX 3aJIaHHH
13-18 UMeeT MecTO 3HaHue 0e3 JI0Ka3aTelbCTBA OCHOBHBIX
TeopeM © (GOPMYIT Kypca; CTYICHT YMEET pelIaTh
3aa4yd M OpUMEpPhl K3 TPUBCICHHBIX  3aJaHui,
SIBIISIIOIIMECST O0OOIEHHEeM 3ajlad IIKOJILHOTO Kypca
MaTeMaTHKH
0-12 MMEEeT MECTO HEYCBOEHHE OCHOBHBIX TeOpeM U (hopmyin
Kypca; CTYJCHT HE YMEET pellaTh 3aa4i U IPUMEPbI U3
3aJJaHHBIX 3aJ]aHHUH, SBJISIONUECS O000OIICHUEM 3a1a4
IIKOJILHOTO Kypca MaTeMaTHK!

HTorosas mxaJja oeHUBAHUSA pe3yJabTaTOB OCBOCHHUSA TUCHMUIIIMHDBI

HToroBas oleHKa MO IUCHUIUIMHE (GOPMUPYETCS U3 CYMMBI OalJIOB MO pe3yiabTaTaM TEKYILIEro
KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlMM W BBICTABIIICTCS B COOTBETCTBUU C TIPUBEJICHHOW HIDKE
TaOJIMLIEH.

Ouenka no 100-6a151bHOI cHCcTeMe OueHka o TpaAUIIMOHHON cHcTeMe
81 - 100 OTnn4HO
61— 80 Xoporio
41 - 60 Y 10BIIETBOPUTEITHHO
0-40 HeynoBneTBopuTensHO

6. YUYEBHO-METOJIMWYECKOE M PECYPCHOE OBECHEYEHHUE
T CTUTIIAHBI

6.1. OcHoBHas quTEpaTypa

1. Unpun, B. A. Marematnueckuii ananmu3 B 2 4.. y4yeOHuUK st By3oB/ B. A. Unbum,
B. A. CapoBauunii, b. X. CennoB. — 4-e usn., mepepadb. u gom. — Mocksa : M3naTenbcTBo
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Opaiit, 2023. — 324 c. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-07067-5. — Tekcr :
anexTpoHHbIl // OOpa3zoBarensHas miaatdopma FOpaiit [caiit]. — URL:

Yacts 1 B 2 k1. Kuwra 1: https://urait.ru/bcode/513351 (nara oopaienus: 06.06.2023).

Yacts 1 B 2 ku. Kuwra 2 : https://urait.ru/bcode/513352 (narta obpammenus: 06.06.2023).

Yacts 2 : https://urait.ru/bcode/511024 (nata oopamenus: 06.06.2023).

. Kynpssues, JI.JI. Kypc waremarnyeckoro anamm3a B 3 T.: Y4eOHHK Ui BY30B /

JI. . KynpsiBiieB. — 6-e u3a. — Mocksa : M3parensctBo FOpaiit, 2023. — 703 ¢. — (Bsicmee
obpazoBanme). — ISBN 978-5-534-15800-7. — Tekcr : anextpoHHsid // OOpazoBarenbHas
wiargopma FOpaiir [caiit]. — URL:

Towm 1: https://urait.ru/bcode/509770 (nara obpamienus: 06.06.2023).
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®duxrtenronsl], .M. OCHOBb MaTeMaTHYECKOr0 aHaln3a: y4yeOHWK 1 By3oB. 4.l / I'. M.
@uxTtenronsll. - 11-e uzn.,crepeorurt. - CII6. : Jlans, 2019. - 444c¢. - TekcT: HENOCPEICTBEHHBIN.
®duxrtenronsll, .M. OcHOBBI MaTemMaTH4eckoro aHanu3a [Tekcr] : yueOHHMK ais By30B. 4.2 / T

M. ®wuxtenrombun. - 9-e wusm.,crepeorun. - CII6. : Jlamp, 2019. - 464c. - Tekct:
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5. KeitmanoB, A.M. Maremarndeckuii aHanu3 : ydeOHoe mocobme it OakanaBpoB /

A. M. KeitmanoB. —  MockBa :  M3parensctBo  FOpaiit, 2019.— 607 c.— (bakanasp.
Axanemudeckuii  kypc). — ISBN 978-5-9916-2785-6. — Teker : 2NeKTpOHHBIA //
OopasoBarenbhas miardgopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/425244 (nmata

obpamenusi: 06.06.2023).

6. Hukutun, A. A. MaTtemaTudyeckuii aHayimu3. YTIIYOJICHHBIH KypcC : Y4€OHUK W TPAKTHKyM JJIs
By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-¢ u3n., ucnp. u jpom. — MockBsa : M3znarenscTBo
IOpaiir, 2023. — 460 c. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-00464-9. — Tekcr :
anekTpoHHbd  //  OOpazoBarenpHass  miatdpopma  FOpaiit [catiT. —  URL:
https://urait.ru/bcode/511175 (mxara obpamenus: 06.06.2023).

7. CapmoBunyas, U. B. Marematudeckuii ananu3. llpenen u HempepbIBHOCTh (PYHKIIMH OJHOM
nepeMeHHol : yueOHoe mocoobue st By30B / WM. B. CamoBuuuas, T. H. ®omenko ; moa oOmiei

penakiueit B. A. Unpunaa. — 2-e¢ usn., mepepab. u jgom. — Mocksa : M3narensctBo FOpaiir,
2023. — 115c.— (Beicmiee oOpasoBanme). — ISBN 978-5-534-08473-3. — Tekcer
anekTpoHHbd  //  OOpazoBarenpHass  miatdpopma  FOpaiir [catiT. —  URL:

https://urait.ru/bcode/515257 (mara obpamenus: 06.06.2023).

8. Illarun, B.JI. Marematudeckuii anaiau3. ba3oBble moHsTHs : ydeOHOE mocoOue st By30B /
B. JI. lllarun, A. B. CokonoB. — Mocksa : M3aarensctBo FOpaiit, 2023. — 245 c. — (Bsiciee
obpaszoBanue). — ISBN 978-5-534-00884-5. — Tekcr : anmektpoHHBIH // OOpa3oBarenbHas
wiar¢popma IOpaiit [caiir]. — URL: https://urait.ru/bcode/512337 (mata oOpaieHus:
06.06.2023).

3. Pecypcbl nH(p)OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

3

1. DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTHueckoro (akynprera MI'Y: http://lib.mexmat.ru/
2. MaremaTuueckoe 0ropo: YueOHUKHU 0 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. METOIUYECKUE YKA3ZAHUA 110 OCBOEHUIO JTUCHUITJINHbI

1. MCTOI[I/ILIGCKI/IC PEKOMCEHAANU 110 OpraHu3aluu CaMOCTOSITEILHOM pa60TBI 6aKaJ'IaBp0B.
2. MeToz[qucxne PEKOMEHAA MU 110 TOATOTOBKE K IMPAKTHUYCCKUM 3aHATHAM.

8. NUHPOPMAIIMOHHBIE TEXHOJIOI'MM JJsd OCYHWECTBJIEHUA
OBPA30OBATEJBHOI'O TPOLECCA IO INCIUAIIVIMHE

JInneH3uoHHOE MpOrpaMMHOe o0ecredeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudpopmannoHHbie CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLimroc»

IIpodeccnonanbubie 02361 JAHHBIX:

fgosvo.ru — Tlopran @eaepalbHBIX TOCYIAPCTBEHHBIX 00Pa30BATEIbHBLIX CTAHAAPTOB BHICIIETO
00pasoBaHus

pravo.gov.ru - OpunraibHbII HHTEPHET-IIOPTAI IPABOBOK MHGOPMAIIUH

www.edu.ru — ®enepanbHblii mopran Poccuiickoe 00pa3oBaHue
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CB000aIHO pacnpocTpaHsieMoe NMPOrpaMMHOe o0ecriedyeHHe, B TOM 4HCJe 0Te4eCTBEHHOIr0
NMPOM3BO/ICTBA:

OMC Ilneep (ms Bocripon3BeieHUs] DIEKTPOHHBIX YUeOHbIX Momyrieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

MartepuanbHO-TEXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHEI BKITIOYAeT B ceOsl:

- y4eOHBIE ayJIUTOPHM I TPOBEICHUS YYEOHBIX 3aHATHN, OCHAIICHHBIE OOOpYJAOBaHUEM M
TEXHUYECKHUMH CpPEACTBAMH OOy4YCHUS: yueOHOW MeOeNnblo, JOCKOH, JIeMOHCTPAIMOHHBIM
o0opyI0BaHHEM, IEPCOHAIBHBIMUA KOMITBIOTEPAMH, TIPOSKTOPOM;

- TOMENICHHS JJs CaMOCTOSITEIbHOM pabOThI, OCHAICHHBIE KOMIBIOTEPHOW TEXHHKOW C
BO3MOKHOCTBIO TOJIKIIIOUeHHEeM K ceTu «VHTepHeT» u olecriedeHHeM JOCTyIla K 3JIEKTPOHHOMN
nH(POPMAIIMOHHO-00pa30BaTEIBHOM Cpee.
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