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1. Mecto mucunmiunbl B ctpykrype OOII
Hucoumuaa b1.0.05.01 «MaremaTtuueckuii aHaiau3» OTHOCHUTCS K oOs3aTenpbHOM uacth bioka 1

«Aucuumumnel (Moaynn)» yuebnoro miaana OOII manpasnenus noarotosku 09.03.02 Mudopmanmonusie

CHUCTEMBI U TCXHOJIOI'NH

JucnumnHa npenogaetcs B 1-3 cemectpe.

2. [InanupyemMble pe3yJbTaThl 00y4eHHs MO TUCHHUILIMHE, COOTHECEHHBbIE C MJIAHUPYEMbIMU
pe3yJbTaTaMM OCBOEHHsI 00pPa30BaTe/ILHOI NMPOrpaMmMsbl (KOMIETEHIIUAMH U HHAUKATOPAMH
JOCTHKEHHMsI KOMITeTeHIU i)

I[nanupyemMble pe3ybTaThbl 00yUeHHsI M0 TUCIUTLINHE HaumeHnoBanue
(MoayJ110), B COOTBETCTBHH ¢ HHIUKATOPOM JOCTHKEHU I OIIEHOYHOT0
®opmupyembie KOMITETeHIIHH cpeacTBa
KOMmeTeHIuM (K01, Nuaukarop PesysabTaThl 00y4yeHus
COACpIKaHueC JOCTHKEHUS 10 JMCHUILINHE
KOMIIETEHIIHH) KOMIIeTEHIIUH
(xom, comeprkaHme
WHIIAKATOPA)
OIIK-1. Criocoben OIIK-1.1. 3narp 3Hamb OCHOBHBIE TIOHATHUS 1 TEOPEMBI Teopernueckue
MIPUMEHSTh OCHOBBI BBICIIICH nuddepeHIuaibHOr0 U HUHTErPaaIbHOTO BOIIPOCHI
€CTeCTBEHHOHAyYHBIE | MaTeMaTHKH, O0Ieit UCUUCIIeHHs QYHKITUA OTHOTO U
1 OOIIEHHXEHEPHBIC | (DU3UKU, TEOPUU HECKOJIBKMX BEIECTBEHHBIX
3HAHUA, METOJIBI BEpOSATHOCTH U TIepEMEHHBIX; TEOPUH YNCIOBBIX H
MaTeMaTHYECKOTro TEXHOJIOTUH (YyHKIMOHATBHBIX PSJIOB; WX
aHa/M3a u IPOrpaMMHUPOBAHUSL. MIPIJIOKEHHSI K KIIACCHYECKUM 3a7jadaM
MOJICIUPOBAHMSI, (hbU3HKH.
TEOPETHIECKOT0 U OIIK-1.2. YMmerb Ymems TpUMEHATh MaTEMAaTHIECKUC 3agaun
9KCIEPUMEHTAIEHOTO | PelIaTh CTAaHAApPTHBIE | METOIBI M pelIeHus 3a1ad GU3HKH;
WICCIIEIOBAHMS B npodeccroHaIbHBIE WCIIOJIh30BATh aIeKBATHBIN
npodeccroHaTbHON 3a/1a4u ¢ MaTeMaTHYECKHH aImapar; BHITOTHATh
TeSITeTbHOCTH MIPUMEHEHHEM MpHUOJIMKEHHBIE BBRIYHCICHUS U
€CTECTBEHHOHAYUYHBIX | OIIEHWBATh UX MOTPEIIHOCTD;
1 O0IIenHXEHEPHBIX MCIOJIH30BATh METO/IBI MATEMATHYECKOTO
3HaHUH, METO/I0B MOJEIUPOBAHUS B MPAKTHUECKOM
MaTeMaTHYECKOTO JIeSITeTHHOCTH.
aHanmsa u
MOJIEITHPOBAHUSL.
OIIK-1.3. Umers Braoem» HaBBIKAMU IPUMEHEHUS 3amaun
HaBBIKH MOHSTUI U KOHCTPYKLIUI
TEOPETHUECKOTO U MaTEeMaTUYECKOT0 aHAIIN3a K PEIICHHUIO
AKCIIEPUMEHTAIEHOTO | KOHKPETHBIX 3a]1a4, METOAaMH PEIISHHs
WCCIIE/IOBAHUS MPHUKJIAHBIX 33]1a4.
00BEKTOB
rpoeccroHaIbHON
JIeSITEeTbHOCTH.
OIIK-8. Criocoben OIIK-8.1. 3uats 3namvs MaTeMaTHUECKHE MOOETHA Teopernueckue
MIPUMEHSTh OCHOBHBIC METOJIbI (hm3rUecKUX 3a/1a4 U METOJIBI UX BOTIPOCHI
MaTeMaTU4YeCKHe MaTeMaTHYECKOT'0 penieHusl.
MOJIENH, METOBI U MOJICIIUPOBAHUS,
cpezncTBa KJIACCU(UKAIUIO U
MTPOEKTUPOBAHUS YCIIOBHSI IPUMEHEHUS




MH()OPMAITMOHHBIX U
ABTOMATU3HUPOBAHHBIX
CUCTEM

Mozenel, OCHOBHEIC
METO/IbI U CPEJICTBA
MIPOCKTUPOBAHUS
“H(OPMAITMOHHBIX U
ABTOMAaTHU3UPOBAHHBIX
CHUCTEM,
WHCTPYMEHTAJIbHBIC
Cpe/CTBa
MOJICTMPOBAHUS U
MIPOCKTUPOBAHUS
UH(OPMAITUOHHBIX
ABTOMAaTHU3UPOBAHHBIX
CUCTEM

OIIK-8.2. Ymers
MIPUMEHSATH Ha
MIPAKTHKE
MaTeMaTHYECKHE
MOZIEJIH, METOILI U
Cpe/cTBa
MIPOEKTUPOBAHUS U
aBTOMAaTHU3aIUU
CHCTEM Ha MPaKTUKE.

Ymemv npuMeHATH METO/IBI
MaTEeMaTHYEeCKOT0 aHaJIn3a JJIs
(u3KMYecKux 3a1a4; BBIMOIHSTD
MaTeMaTHYeCKyI0 00paboTKy
pe3yabTaTOB IKCIIEPUMEHTOB.

peuieHus

3amaun

OI1K-8.3. mern
HaBBIKU
MOJIEIIUPOBAHUS U

Braoems HaBBIKAMH TTOCTPOEHHUS

MaTeMaTHYeCKOW MOJIENTN (H3H
33744 ¥ METOJAMU PELEHUs

YECKOH

3amaun

MPOEKTUPOBAHHUS MIOCTPOEHHON MaTEMaTUYECKON MOZENH.
HHPOPMAITMOHHBIX U
ABTOMATU3UPOBAHHBIX
CHCTEM.
3. CTpyKTYypa U coJep:kaHue AU CUMIIIMHBI
TpynoeMKocTh THCHUNIUHBI
Ounas ¢popma 00yueHnust
OO6mast Tpy10€MKOCTh 14 3ET
YacoB 1o yueOHOMY IIaHy 504
B TOM YHCIIE
ayIUTOPHBIC 3aHATUS (KOHTAKTHAs paboTa): 278
- 3aHATHSA JEKIHOHHOIO THUIIA, U 160
- MPAKTUYECKUE 3aHATHS, U 112
- 1abopaTOPHBIX, U
caMocCTosTeNIbHAs paboTa, 4 118
KCP, ua 6
IIpomexxyrouHas arrectanus: 3x3ameH B 1 — 3 cemectpa 108




Couepmafme JAUCHHUIIIMHBI

HaumeHoBaHHe U KpaTKoe Bcero B Tom uncie
coJiep:KaHue pa3/iesioB U TeM | (4achl) KonraktHasi pa6ora (padora Bo
AUCHUILTAHBI (MOYJIs1), B3aHMO/IeHCTBUH C MPenoaBaTesiemM), g‘?
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Tewma 1. Beenenue B aHanms. 19 8 6 14 5
Tewma 2. Ilpenenst 38 16 12 28 10
MIOCJIEIOBATEILHOCTH U
¢byukuun. HenpepreIBHOCTD
(GYHKIMH.
Tema 3. Tuddepenumansroe 46 20 16 36 10
ucuucieHue QyHKuui oHOMI
TIEPEMEHHOM.
Tema 4. InterpanbHoe 50 20 20 40 10
ncuncieHne GyHKIui oqHON
TIEPEMEHHOM.
Tewma 5. uddepennuansaoe 48 18 14 32 16
UCUHCIICHUE QYHKIIMHA MHOTHX
IepEeMEHHBIX.
Tewma 6. KpaTHble HHTETpaJIBI. 39 14 10 24 15
Tewma 7. KpuBosnuHeiHbie 1 41 16 10 26 15
TIOBEPXHOCTHBIC HHTETPAIBI.
Tewma 8. MnTerpanbt 29 16 8 24 5
HECOOCTBEHHBIC U 3aBUCSIIUC
OT IapameTpa.
Tema 9. Yucnossle, 44 12 20 32 12
(YHKIIMOHAIBHBIC U CTCIICHHBIC
PSLIBL.
Tewma 10. Psin v uHTErpai 30 10 8 18 12
Dypobe.
Tewma 11. IIpeoOpa3oBanue 22 10 4 14 8
Jlamaca.
KCPUD 6 6
DK3aMEeHbI 108
Hroro 504 160 112 118

[IpakTuyeckue 3aHATUS (CEMHUHApPCKUE 3aHATHUS /MabopaTopHble pabOThl) OPraHU3YIOTCS, B
TOM 4Hcie B popMe MpakTHUECKOH MOATOTOBKH, KOTOpas MpeaycMaTpUBAET ydyacTHe 00yqaromuxcs
B BBINIOJHEHUU OTJENIBHBIX D3JEMEHTOB paloT, CBA3aHHBIX C Oyaymeidl npodeccnoHamIbHON
JESITEIHOCTBIO.

HpaKTI/I‘{eCKaH NINOATrOTOBKA NPCAYCMATPUBACT PCIICHUC NPUKIIAAHBIX 3a1aY.



Ha mpoBenenne npakTHUECKHX 3aHATUN (CEMHUHAPCKUX 3aHATHH /1a00paTOpHBIX padoT) B
(dbopMe TPaKTUUYECKOM MOATOTOBKH OTBOIUTCS 14 yacos

[IpakTryeckas OAroTOBKa HaNpaBjeHa Ha (POPMHUPOBAHUE U PA3BUTHE:
- TMPaKTHYECKMX HABBIKOB B COOTBETCTBUM C mpoduiem OIl: 060cHOBaHME MPaBHILHOCTH BBIOOpA

MOJICITH JIJISl BBIYUCIIUTEIHHOTO IKCIIEPUMEHTA;
- xomrerennui — OIIK-1, OIIK-8.

Texymuil KOHTPOJIb YCIIEBAEMOCTH PEATU3YETCS B PAMKaxX 3aHATHN CEMUHAPCKOT0 TUIIA.
[TpomexyTodHast aTTecTanus MPOXOIUT B TPATUIIMOHHOM (popme - sx3ameH B 1 — 3 cemecTpax.
JKAHUC TN CUMIIJINHBI

Tema 1. BBenenune B ananu3

[Ipenmer matematuku. Pusnueckue sBIEHUS KaK HMCTOUYHUK MaTE€MaTHYECKUX MOHSTHH.
[lonsiTe MHOXXecTBa, omepanuu ¢ MHokecTBamMu. DyHKIUS AEHCTBUTENBHOIO MEPEMEHHOTO,
oOnactb ompeneneHuss U 00JacTh W3MEHEHHUs, CrocoObl 3afaHus (GyHKIuH. ['padyku OCHOBHBIX
aneMeHTapHbIX GyHKIMA (mpsmas, mapaborna, xKybudeckas mnapabosia, OKPYXKHOCTh, THmnepOosa,
nokaszatreiabHass M Jorapudmuueckas (QyHKIUU, TpUroHomerpuueckue QyHkuuun). OOpaTHbIE
TpUTOHOMETpUYecKrue GyHKIIUU 1 UX cBorcTBa. [IpeobpazoBanue rpadukos. [loctpoerue rpadukon
C TOMOIIBIO LENOYKH MpeoOpazoBanuil. [leiictBus ¢ rpadukamu. I'paduk cinoxHOW (GYHKIMH.
I'padux bynkumm, 3aganHON mapamerpudecku. [lomspHbIe KOOPIUHATHI.

Tema 2. Ilpeaennl nocjienoBaTejbHOCTH U pyHKIHU. HempepbIBHOCTH (DYHKIIH

[lonsiTne mocCnenOBaTENILHOCTH JIEHCTBUTENBHBIX unced. [Ipeaen mocieaoBaTeIbHOCTH.
['eoMeTpuueckuii CMBICI TpeAesia MOCIEeN0BaTENbHOCTH. TeopeMa O €AMHCTBEHHOCTH IMpelena.
Orpanu4eHHOCTh cXoJsuleiicss mocnenoBarenbHoCcTU. [IpenenbHble mepexoibl B PaBEHCTBAX W
HepaBeHCTBaX. TeopemMa O  CYIIECTBOBAaHMM  Tpefesia  MOHOTOHHOMU OTpPaHUYEHHOM
MOCJIeIOBATENIbHOCTH, yucio €. [loHsaTre moanociaenoBaTenbHOCTH, YacTUYHBIE Mpeaensl. Teopema
bonbrano-Beitepmitpacca. Kpurtepuit Komm cXoaguMoCTH MOCHENOBAaTENbHOCTU. Bblunciienue
MIpPEeJIeIOB MOCIIEI0BATEIbHOCTEH.

[Ipenen dbyHkMu aercTBuTenbHOr0 nepemenHoro mo Komm u mo I'eitne. ['eomerpuyeckuii
CMBICT mpezena (YHKUUUA ACHCTBUTENbHOTO mnepeMeHHoro. OnHocroponHue mnpezaensl. CBoiicTBa
npenenoB QyHKui. ApudmeTndeckue onepanuu Haja GYHKIUSIMHU, UMEOIUMU npeaen. [lepsoiil u
BTOPOH 3aMeuaTelibHble TpeaeNbl U CIeACTBUS W3 HUX. Kiaccudukamus OSCKOHEUHO MalbIX H
0ECKOHEYHO OONBIIMX (PYHKUUNA. DKBUBAJICHTHBIE OCCKOHEYHO Majble M OECKOHEUHO OOJbIIINe
¢dbyHkuy. Beraucienue npeaenos, B YaCTHOCTH, IPUMEHEHUE 3aMEHbI Ha AKBUBAJICHTHYIO ()YHKIIHIO
Y METO/Ia BBIJICIICHUS TJIABHON YaCTH MPU BBIUKCICHUH MIPEIETIOB.

HenpeprsiBHOCTh (DYHKIIMHM JIEHCTBUTENBHOTO MEPEMEHHOTO B TOYKE M Ha MHOXECTBE.
Apudmernueckue OEHCTBUS ¢ HENMPEpPHIBHBIMU (QYHKIUSMU. HenmpepbhlBHOCTH CIOXKHOW (PYHKIUU.
Teopema o cyliecTBOBaHMM | HeNpepblBHOCTH oOpaTHOW ¢GyHkiuu. CBoicTBa GYHKINIA,
HENmpephIBHBIX Ha oTpe3ke. CoxpaHeHHE 3HAaKa HEMPEPHIBHON (YHKIIMU; CYIIECTBOBAHWE KOPHS Y
GyHKIMKM, TPUHUMAKOIIEH Ha KOHIIAX OTpe3Ka 3HAueHUs pasHbIX 3HAKOB, TeopemMa o
MPOMEXYTOYHBIX 3HaueHUsX. Teopembl Beliepmirpacca 00 OrpaHMYEHHOCTH HEMPEpPHIBHOW Ha
oTpe3ke QYHKIHMU U O JOCTHKEHUHM HETMPEephIBHOW (YHKIIMHM Ha OTPE3Ke CBOMX TOYHBIX BEPXHEH U
HWKHEW TrpaHeld. PaBHoMepHass  HempepbslBHOCTb. Teopema  Kantopa.  OnHOCTOpOHHSS
HenpeprIBHOCT. Kimaccudukanus Todek pa3phiBa.



Tema 3. ludpepenunaibuoe ucunciaeHue GyHKIuii 0HOI nepeMeHHOi

[IpousBoiHbleE ¥ OJHOCTOPOHHHME  IPOM3BOJAHBIE,  OECKOHEYHBIE  IIPOM3BOJHBIE.
I'eomerpuueckuii U Qu3ndecKuii cMpici mpousBogHou. IlpaBuna muddepennupoBanus u Tadbmuna
npou3BoAHBIX. Jluddepennnan u ero reomeTpudeckuii cMbici. IlpousBogHast clI0XHON (QyHKIHH.
Jlorapudmuueckoe muddepeHmpoBanne, NPOU3BOAHAS CTENEHHO-NIOKA3AaTEIBHONW  (DYHKITHH.
[IpousBoansie u muddepeHnransl BoiciuX mopsaakoB. dopmyna Jleitonuna. HMHBapuaHTHOCTH
(GopMBI TIEPBOTO W HEUHBAPUAHTHOCTH (GOpMbI BeIcHINX auddepernnanos. [lapamerpuyecku
3aganHble QyHKIMM W uX guddepeHnmponanue. I[lpowsBogHas (yHKIMM, 33aJaHHOW HESBHO.
OcHoBHbIE TeOpeMbl AU PepeHInanbHOro ucuucienus: reopemsl @epma, Posuid, Jlarpanxa, Komm.
[IpaBuno Jlonurans mns packpwiTusi HeomnpeaeneHHocred. Popmyna Teilmopa u  dopmyna
Maxkiiopena. Paznmoxxenuss mo ¢opmyne MakiaopeHa OCHOBHBIX AJIEMEHTAPHBIX  (DYHKITHIA.
[Ipunoxenust ¢opmynsl Telnopa. Ilpu3Haku MOHOTOHHOCTH (YHKIMM Ha  IPOMEXKYTKE.
DKCTpeMyMbI U IIPaBUJIa UX HAX0XKACHUS. BBITYKIIOCTh, BOTHYTOCTh M TOUKH Hepernda. ACUMITOTHI.
[Ipumenenne aud@epeHuaNIbHOIO HCUYUCIEHUS] K HCCIEAOBAHWIO (QYHKIMH M THOCTPOEHHUIO
rpaduKoB.

KpuBble Ha MIOCKOCTH U B POCTPAHCTBE: MOHATHE JJIUHBI KPUBOH, HATYpaJIbHBIN Mapamerp,
JOCTaTOYHOE YCIIOBUE CHPSIMIIIEMOCTH KPUBOM, KpUBU3HA KPUBOH, pasinyc U LEHTP KPUBU3HBI.

Tema 4. UnTerpanbHoe ucuncjieHne QyHKIUIA 0HOI MepeMeHHOM

[TonsiTe mnepBooOpa3HOW M HeEONpeleNeHHOTo HHTerpana. CBoilcTBa HEONpPEeEHHOTO
uHTerpana. Tabnuna HeolpeneIeHHbIX UHTErpajoB. TeXHUKa UHTETPUPOBaHUs (HEMOCPEICTBEHHOE
MHTErPUPOBAaHUE C TIOMOILBIO Ta0JINII, METO/] Pa3JI0KEHHUs, 3aMeHa [IEPEMEHHOMN, UHTErpPUPOBAaHKE IO
qacTaM, MPUBEACHNE KBAPATHOTO TPEXWIeHAa K KAHOHUYECKOMY BHY). Pazno)keHne MHOrousieHa ¢
NEHCTBUTENLHBIMU KO duiineHTaMu Ha MHOXUTeNH. [IpeacraBieHne npaBHIbLHON palioHATBHOM
IpoOu B BUJE CYMMBI MPOCTEHIIINX PAlIMOHAIBHBIX Apo0ei. MHTerpupoBanue MpoCcTeHmux IpooOei.
WnTterpupoBanrne pauvoHanbHbIX (GyHKIUE. CBeJeHHE HWHTErpajoB OT HPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX (QYHKIMI K HUHTETPUPOBAHUIO PallHOHAIBHBIX ()YHKIIHIA.

OnpeneneHHblid MHTETpaji. YCIOBHE CYIIECTBOBaHUSA ONpPEACTICHHOro uHTerpana. Kiacce
uHTerpupyemMbix ¢yHkuuid. CBOWCTBA oOIpeAeNeHHOTo HHTerpana. VHTrerpanl ¢ mepeMeHHBIM
BepxHuM mnpenenoMm. opmyna Herorona-Jlebnuma. IlpunoskeHue omnpeneneHHOro WHTerpajia K
BBIYHMCICHUIO JJIUH Jyr, IUIOMaJed MiIockuxX ¢uryp, oObeMOB M IUIOIIAJEH MOBEPXHOCTH TeI
BpAaIlICHHUS.

Tema 5. [IndPepenuuaibHoe ucunciaenue GyHKIUii MHOTHX NepeMeHHbIX

[TonsTHe GyHKIMK ABYX MEPEMEHHBIX, €€ TeoMeTpruuecKoe n3o0pakenne. OyHKIMK TpexX U
Oosee mepeMeHHbIX. [loHsATHE N-MEpHOro apU(PMETHYECKOrO MPOCTPAHCTBA, EBKIHMOBA
IPOCTPAHCTBA, HOPMA, METPUKA, CKAIIPHOE MTPOU3BEICHUE.

[lpemen wm HenpepwsiBHOCTh. JIBoifHBIE W TOBTOpHBIE Tpenensl. JuddepeHnuanbHoe
ucuucieHne (yHKIUA MHOTMX mepeMeHHbIX. YacTHble mnpousBogubie. Jluddepenmupyemocts
GbyHKIMM MHOTHX mepeMeHHbIX. HeoOxomumele ycnosus muddepennupyemoctu. Jlocrtarounsie
ycnoBus quddepeHnmpyeMocT GYHKIMA MHOTHX IEepeMeHHBIX. [Ipon3BoaHas CIOKHON (YHKIUU.
Huddepenunan pyHKIMKM MHOTUX NMEPEMEHHBIX, TPUMEHEeHUE UG GepeHIINaIoB K NPUOIMKEHHBIM
BbruucienusM. [lpousBogHas no Hanpasnenuto. I'paguent. CBsA3b NPOU3BOJHOMN 10 HAMPABJICHHUIO C
I'PaAMEHTOM. YPaBHEHHUS KacaTelIbHOM IUIOCKOCTM W HOPMalM K MOBEPXHOCTH. [ 'eomeTpuueckuit
cmbicn  aud¢epenimana. IlpousBonnsle M nuddepeHnMansl  BBICIIAX HOPSAKOB. PaBeHCTBO
CMeIIaHHbIX Tpou3BoIHBIX. Dopmyna Telinopa. DkcTpeMyM.

HesBuble ¢yHkimn. Teopembl 0 cCyliecTBOBaHMM HEABHOW (QyHKIUH. DyHKIMOHATIbHBIE
onpenenuteny. CylecTBOBaHHWE CHCTEMbl HEABHBIX (YHKUMH. YCIOBHBIM skcTpemyMm. I[lpaBumio
MHOuTenei Jlarpanxka. 3amMmeHa nepeMeHHbIX B AU depeHInaIbHBIX BRIpaKEHUSX.



Tema 6. KpaTHble MHTErpabl

Omnpenenenue nBoiiHoro unterpana. Kmaccsl narerpupyemsix ¢pynkuuii. CBoiicTBa TBOWHOTO
uHrerpana. IlpuBenenue NBOMHOrO MHTErpana K NOBTOpHOMY. KpHBOJIMHEHHBIE KOOPAMHATHI Ha
miockocTy. IlonsipHble U 27UIMNITHYECKUE KOOPAUHATHI. 3aMEHA IEPEMEHHBIX B IBOMHOM MHTErpalle.
TpoitHoii nnTerpan. CeneHue TPOMHOrO HHTErpaia K MOBTOPHOMY. 3aMEHa IEPEMEHHBIX B TPOMHOM
uHTerpane. Chepuyueckre U MIMHAPHYECKIE KOOPANHATHI.

Mepa JXKopnana. WM3mepumble MHOxecTBa. HeoOxoaumoe u  10CTaTOYHOE YCIOBHE
U3MEPUMOCTH MHOYKECTBA HA IUIOCKOCTH. [IpuioXeHHMsT JBOMHBIX M TPOWHBIX HMHTEIPAJIOB:
BBIUMCIICHUE IUIOMIAH TJIOCKOH (urypsl, oObema Tema, IIomaan MOBEPXHOCTH, MACChl, KOOPHMHAT
LIEHTpa MacCC, CTATUYECKUX MOMEHTOB U MOMEHTOB UHEPLIUH.

Tema 7. KpuBosiuHeliHble U MOBEPXHOCTHBIE HHTETPAJIbl

Onpenenenne  KpUBOJMHEWHBIX  UHTErpasioB.  OCHOBHblE  (OPMYJBI  BBIUHCICHUS
KPUBOJMHEWHBIX MHTEerpanoB. [{upkymnsiuus Bekropa. Beruncnenue pabotsl cuibl. @opmyna ['puna.
Brraucnenne miomaaun C IIOMOIIBIO KpHBOHHHeﬁHLIX HHTErpajioB. VYcimoBus HE3aBHUCHMOCTH
KpUBOJIMHEWHOr0 HHTerpana oT myTH. OmnpeneneHuss MOBEPXHOCTHBIX HHTETPAJIOB IEPBOTO U
BTOpPOIro poJaa. Breraucnenne IMOBEPXHOCTHBIX HHTEIPajioB. IToTox BCKTOpa 4YCPE3 IMOBCPXHOCTE.
Ckamsipuple W BekTopHbie TmOJs. Teopema [aycca-Octporpaackoro, ee BekTOopHas Qopma.
JluBepreHusi BEKTOPHOTO MOJIS U €€ UHBapuaHTHOe onpenenenue. Teopema CTokca U ee BEKTOpHas
¢dbopma. PoTop 1 ero nHBapraHTHOE OTpE/eNICHUE.

Tema 8. UHTerpasbl HeCOOCTBEHHBIE U 3aBUCSIINE OT MapaMeTpa

Omnpenenenrne HECOOCTBEHHBIX MHTETPAJIOB TIEPBOTO M BTOPOTO Po/aa. DTAIOHHBIE HHTETPAJIBI.
CpoiicTBa cxonsdmuxcsi uHTerpanoB. Kputepuun cxoauMocTd HECOOCTBEHHBIX HHTETPAJIOB.
JloctaTouHble TPHU3HAKKH CXOJUMOCTH HECOOCTBEHHBIX HWHTErpaioB. MaXOpaHTHBIN TNpU3HAK
cpaBHeHusa. llpenmenpHBI TpU3HAK CcpaBHEHUsA. AOCOTIOTHAsE MW YCIOBHAas  CXOJUMOCTh
HecoOCTBEeHHBIX wuHTerpanoB. Ilpm3nak AoOens. [lpusznak [lupuxme. Pacmupenune wmeTomoB
MHTErPUPOBAHUS Ha HECOOCTBEHHBIE HHTErpaJIbl. 3aMeHa MepeMEeHHbIX. IHTerpupoBaHue Mo YacTsIM.
['maBHOe 3HaueHuWe HECOOCTBEHHOrO UHTerpaiga. WHTerpanbl, 3aBUCAIIME OT MapaMmeTrpa.
HenpepeiBHOCTh, nuddepeHnnpoBanie ¥ HHTEIPUpPOBaHME 10 mapaMmerpy. HecoOcTBeHHbIe
MHTErpaJibl OT napametpa. MHTerpansl Ditnepa nepBoro U BTOporo poja. Beruucienre uHTErpaios ¢
nomo1pio bera- n 'amma-dyHKIUi.

Tema 9. YucioBble, pyHKIHOHATbHBIE H CTEeNIEHHbIE PS/IbI

Uucnoseie psapl. Cxopasiiuecs U pacxonsiuecs psiabl. Kputepun cXoIMMOCTH YHCIOBOTO
psnga. Heo6xonumoe ycinoBue cxoaumocTtu. J[ocTaToyHble MPU3HAKK CXOAUMOCTH: MaXOPAHTHBIN U
npenenbHbId  mpu3Haku cpaBHeHus, [lamamOepa, Komm, wunHTerpanbubiii, upuxie, Aoens.
AOcomoTHAasT W yCIOBHAs CXOAMMOCTh. YMHOXeHHE psAgoB. llepecTtaHoBka 4dIEHOB pAfa.
OyHKIMOHATBHBIE TMOCIEOBATEILHOCTH W psanbl  ¢GyHkumidl. [loToueynas u  paBHOMEpHas
cxomumocth. [lpu3nak BeifepmTpacca paBHOMEpPHONW CXOIUMOCTH (PYHKUIHMOHAIBHOTO psfa.
HenpepsiBHOCTH CyMMBI, HHTErpUpOBaHue U U hepeHInpOBAHIE PABHOMEPHO CXOSIINXCS PSAOB.
Crenennoil psa. Paamyc u uMHTepBal CXOIUMOCTH cTeneHHoro psna. AuddepenuupoBanue u
UHTETPUPOBAHUE CTENEHHOIO psijAa BHYTpH olOsacTu cxogumocTd. Psp Teitmopa m Makiopena.
CranzapTHbIe pa3yoXKEHHsI OCHOBHBIX AJIEMEHTApHBIX (QYHKIMHA B psix Makiopena. [IpubiarkeHHble
BBIUMCIIEHUS! C TOMOIIBIO PSAAOB 3HAUE€HUH (DYHKIUI, WHTErpajoB, pelleHHe aireOpandyeckux U
middepeHInanbHbIX ypaBHEHUH.

Tema 10. Psig u unrerpan ®ypsoe.

ITocranoBka 3amaun. ['mabbeproBo mpocTpaHcTBO. CKalsipHOE NPOM3BENEHHE W HOpMaA
¢ynkuuu. [Toroueynas, paBHOMEpHasi CXOJUMOCTb M CXOJIMMOCTB B CPEHEM IOCIIe0BaTEIbHOCTEH
n panoB. OpTOroHaIbHBIE M OPTOHOPMHUPOBAHHBIE 3JIEMEHTHI IPOCTPAHCTBA CO CKAJIIPHBIM
npousBerieHueM. Psg dypbe Mo OpTOroHaqbHONW M OPTOHOPMHUPOBAHHOM cucTeMaM (hyHKLUH.



MuHuMabHOE CBOMCTBO YacTU4YHBIX CyMM psaga @Dypse. HepaBenctBo beccens. VYcmosue
cxoqumoctu psaga @ypoe. PaBenctBo [lapceBans. 3aMKHYThIE W TMOJIHBIE OPTOTOHAIBHBIE CUCTEMBI
3JIEMEHTOB B IIPOCTPAHCTBE CO CKAJISIPHBIM IIpoM3BeNeHUEM. Tpuronomerpudeckuil psag @ypee mis
2n — nepuoanydeckux (QyHKIMA. Pa3noskeHue 4eTHOW M HeyeTHOW (PYyHKIMU B TPUTOHOMETPHUECKUI
pin @ypwse. TpuroHomerpuyeckuid psg Dypbe a1  (QyHKUMH NPOU3BOJIBHOTO  TEPHOJA.
KommutekcHas ¢opma psina @ypre. [loToueunas 1 paBHOMEpHAsS CXOJUMOCTh TPUTOHOMETPHUECKOTO
psana @ypre. [lonHOTAa TPUrOHOMETPUUYECKOH CUCTEMBI (PYHKITUI.

HNurerpan ®@ypbe kak mnpenenbHbli ciydal pspa @Dypee. JlocraTodHble IPU3HAKU
cxogumoctu uHTerpana ®ypwe. I[lpencraBinenune ¢ynxuuu unrerpasom @Pypoe. IIpencrasnenue
4eTHOM ¥ HedeTHOW (QyHkumu wuHTErpaiom @Pypee. Kowmmekcnoe mpsimoe u  oOparHOe
npeobpazoBanus Oypre. Cunyc-mpeodpazoBanus Pypbe U KocuHyc-npeoOpazoBanus Dypoe.

Tema 11. IIpeoopa3oBanue Jlannaca.

OpuruHansl ¥ UX H300paKeHMs, TEOPEMBbl CYIIECTBOBAHUS U €IMHCTBEHHOCTH, CBOIICTBa
oneparopa Jlannaca. M300paskeHHs] €IMHMYHOTO CKayka, MOKA3aTelbHOM, TPUTOHOMETPHUYECKUX,
runepOooJNvecKuX, cTeneHHoW ¢yHkuui. Teopembl noA0OHMS, CMEIIEHUS, 3ala3/bIBaHUs,
CBEpThIBaHUs oOpuruHayioB. JludpdepennupoBanue u HHTErpupoBaHue opuruHaioB. CBojaHas
TabJIMla OPUTHHAJIOB U UX U300paKeHUH.

[Ipunoxenuss npeoOpazoBanus Jlammaca k wuHrerpupoBanuto JIIY u cucrem JIAY ¢
MOCTOSSHHBIMH KO3 (UIIMEHTaMH, BbIYMCICHUIO HECOOCTBEHHBIX  HHTETpalioB,  PEIICHHUIO
MHTErpalbHbIX YPAaBHEHUN U HEKOTOPBIX 3a/1a4 MaTeMaTU4YeCcKo PpU3UKU.

4. YyeOHO-MeTOAMYECKOE 00ecnieYeHHe CAaMOCTOATEILHON padoThl 00y4YalomMXCs

Buabi camocTosiTeJIbHOM padoThI CTYAEHTOB

CamocTtosaTtenbHas padoTa CTyIeHTa IpU U3yYeHUH AUCHUIIINHBI «MaTreMaTH4eCKUil aHaIu3»
BKJIIOUAET BBIMOJIHEHUE 3a/laHUM 10J] KOHTPOJIEM IMpEerojaBareis, pelieHre IOMAallHUuX 3aJaHuil,
BBITIOJIHEHUE JIOMAIIHUX CAMOCTOSITENIbHBIX pabOT, TOATOTOBKY K CaMOCTOSITENIBHBIM U

KOHTPOJIbHBIM paboTaM, 3a4ETy U SK3aMEHY.
CamocTosarenbHas padoTa 3aKII0YaeTCs B O3HAKOMIICHUU C TEOPETHUECKUM MaTepuajioM o
yueOHUKaM, YKa3aHHbIM B CIHCKE JHMTEpaTypbl, PEIICHUU MPAKTUYECKUX 3a/Jady, MOArOTOBKE
OTBETOB Ha BOMPOCHI caMOKOHTpoJisi. CamocrositenpHas paboTa MOXKET MPOUCXOJIUTh Kak B

YHUTAJIbHOM 3aJIC 6I/I6J'II/IOT6KI/I, TaK U B IOMAllIHUX YCJIOBUSAIX.

CamMocrosTenbHas pa60Ta oA KOHTPOJIEM HPCIoAaBaTCiid HaIlpaBJICHA HAa AKTHBH3allUIO
MO3HABATEIbHOM NEATECIHLHOCTH CTYACHTA U YCTAHOBJICHUC «O6p21THOI>i CBA3W» MCKAY CTYACHTOM U
IpCIIo4aBaTCiICM.

B nmaHHOW mnporpamMme pa3paboTaHbl 3aJaHUs 110 KOHKPETHBIM TeMaM JIUCIMIUIMHEI,
MO3BOJISIIOIIME CTYyAGHTAM TJIyO)Ke H3y4YWTh MJAaHHBIA pa3fen MporpaMMbl, CHOCOOCTBYIOIIHE
BOCITUTAHUIO y HUX CIOCOOHOCTH TPUHUMATh CAMOCTOSITeIbHBbIC pemieHus. s mpoBeaeHUs
TEKYIIer0o  KOHTpPOJiA  cPOPMHPOBAHHOCTH  KOMIIETEHIIMM  HCIOJB3YIOTCA  ayAUTOPHBIE
CaMOCTOSITENIbHbIE U KOHTPOJIbHBIE PaOOThI, JOMAIIHUE CAMOCTOSTEIbHBIE Pa0OThl, KOJIOKBUYMBI.
[IpuBeneHsl 3agaHust Ui KOHTPOJBHBIX W CAMOCTOSITENBHBIX pa0OT, OTYETOB MO TEMaM
TUACIUATUIMHEL

Metoanveckue yKazaHus AJ1s1 00y4arouxcs

H3zyuenue meopemuueckoco mamepuana onpejenserca padouei yue6HOH mporpaMmoit
JMCUUIUIMHBL, KAJIEHAAPHBIM IJIAHOM HM3Y4eHUS JUCLUIUIMHBI M MepeyHeM JuTepatypsl. [Ipu
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MOATOTOBKE K 3aHATHUSM PEKOMEHYeTCS TOBTOPHTH MaTepHall MPEANISCTBYIOIMUX TeM pabodero
y4eOHOTO IUIaHa, a TaKKe MaTepuai MPEAUIeCTBYIOIUX YYEOHBIX IUCLUUIUIMH, KOTOPBIHA CIIY)KUT
0a30if M3yyaeMoro pasjena JaHHOW IUCHMIUIMHBL. [Ipu nod2omoske K npaxmuieckomy 3aHAMuro
HEOO0X0IMMO M3Y4YHTh MaTepuaibl JEKIMH, PEKOMEHJIOBAaHHYIO JUTEparypy. M3ydeHHbIH Marepuant
CJIEyeT MIPOAHAIM3UPOBATH B COOTBETCTBUY C IJIAHOM 3aHSATHS, 3aTEM IIPOBEPUTH CTENIEHb YCBOCHHUS
COJIep’KaHusl BOIIPOCOB.

Ilpakmuueckue 3auamusi HEPa3pbIBHO CBSI3aHbl C JOMAIIHUMM 33JaHUSIMU KaK OCHOBHBIM
BUJIOM TEKYIIEH CaMOCTOSITEIbHOW pabOThl, ABISAACH, B COUETAHUM C CUCTEMAaTUYECKUM H3ydEHHEM
TEOPETUYECKOT0  MaTepuana, OCHOBOM DPEUTMHIOBOM OLIEHKM 3HaHUM, (QUKCUpyeMoil B
IIPOMEKYTOYHOU ¥ UTOTOBOM aTTECTALUAX.

Camocmosmenvras paboma TPOBOAUTCS C IEIbI0 YIIIYOJIGHUS] 3HAaHUM MO JUCHUIUIMHE U
IperlycMaTpuBaeT:

— IOBTOPEHME MPONJEHHOTO y4eOHOT0 MaTepuaa, YTeHUe peKOMEH0BAHHOM JINTEPATypHl;

— MOATOTOBKY K MPAKTHUYECKUM 3aHSITHUSIM;

— BBITIOJTHEHHUE OOIIHMX U MHIAUBUIYAIBHBIX JOMAITHUX 3a/IaHUM;

— paboTy € NMEKTPOHHBIMU UCTOYHUKAMU;

— IOJATOTOBKY K Caue IK3aMEeHa.

[InanupoBaHue BpeMEHU Ha CaMOCTOSITENIbHYIO pabOTy BaXKHO OCYIIECTBIISATH HAa BECH CEMECTD,
MpenycMaTpuBas Ipy 3TOM MOBTOPEHHUE MPOIIEHHOT0 MaTepHraia.

[Ipy moAroTOBKE K DSK3aMEHY CIIeyeT pPYKOBOJCTBOBATHCS IEPEYHEM BOIMPOCOB ISt
MOJTOTOBKH K UTOTOBOMY KOHTPOJIIO MO Kypcy. [Ipm 3TOM HEOO0XOauMO YSCHHUTH CYTh OCHOBHBIX
TIOHSATUN TUCITATIITUHBI.

CamocTtosarenbHas padoTa CTYAEHTOB, MPEXJIE BCEro, 3aKII0YAETCs B U3YUYEHUU JIUTEPATYpHI,
JOTIOJTHSAIONICH MaTepuai, u3jaraéMblii B JIEKIIMOHHOW dYacTH Kypca. HeoOxomumo oBIaaeTh
HaBBIKaMU OMOIHOTpadUUecKOro MOUCKa, B TOM YUCIIE B CeTeBhIX IHTepHET-pecypcax.

CymiecTByeT HECKOJIBKO METOJIOB PabOTHI C JTUTEPATYPOH.

OauH U3 HUX — METOJI OBTOPEHMSI: CMBICI MPOYUTAHHOT'O TEKCTa MOXKHO 3ay4UTh HAU3YCTh.
[Ipoctoe noBTOpEeHHE BO3ACHCTBYET HA MaMITh MEXaHUUYECKHU U MOBEPXHOCTHO. [lomyyeHHbIe TaKUM
IyTEeM CBEJICHUS JIETKO 3a0bIBAIOTCS.

HaubGonee »¢pdexTuBHbIII METO — METOJ OCO3HAHHOTO 3allOMUHAHMS: MPOYUTAHHBIN TEKCT
HY)KHO TIOJBEpPrHyTh OoJibliIeii, yeM mpocToe 3ayuyuBaHue, oOpaboTke. UToOBl OCHOBATEIBHO
obpaboTtaTh HH(OPMALMIO, BAXHO MPOUZBECTH UENBIA PpSAJ  MBICIUTEIbHBIX  ONEpPaLlU:
MIPOKOMMEHTUPOBATh HOBBIE JaHHBIC; OLICHUTh WX 3HAUYEHHUE; MOCTABUTH BOIPOCHI; COMOCTABUTH
MIOJIy4YE€HHBIEC CBEJICHHS C paHEe U3BECTHBIMU.

g ynyumienust 00padoTku nHGOPMALUK OYEHb BaKHO YCTaHABIMBATH OCMBICIICHHBIE CBSI3H,
CTPYKTYpUpPOBaTh HOBBIE CBelcHHs. VM3ydueHue Hay4dyHOU, y4yeOHOW U HMHON JIHUTEpaTypbl TpedyeT
BeleHUs pabounx 3anuceir. @opma 3amuceil MokeT ObITh BeChbMa Pa3HOOOpPa3HOW: MPOCTON WM
pa3BepHYTHIN IJ1aH, TE3UCHI, [IUTATHI, KOHCIIEKT.

KOHTpOJIbeIe BOIIPOCHI U 3alaHus AJI1 MTPOBCACHUS TCKYLICTO KOHTPOJIA U HpOMeH(YTOHHOﬁ
ATTECTAllUU 110 UTOT'aM OCBOCHUSA NJUCHUIIIMHBI IIPUBEACHBI B II. 5.2.

5. @OH/ OLIEHOYHBIX CPEACTB /sl IPOMEKYTOYHOI aTTeCTAlMU N0 AUCHUILIHHE (MOLYJII0),

BKJIFOYAIOIIWH



Onucanue MKAaJI OICHUBAHUA PE3YJIbTATOB oﬁyqennﬂ o TUCHUIIJIMHE

Yposenn Ilxana ouennBanusi cpopMHPOBAHHOCTH KOMIIETECHLMIA
chopmupoBan
HOCTH J10X0 HEY/IOBJIETBO | Y/IOBJIETBOPH Xopouio O4YeHb XOpOLIO OTJIMYHO NMPEBOCXOTHO
KOMﬂeTeHlH(lﬁ PUTEJIBHO TEJbHO
(MHAMKaTOpa
NOCTHIKEHHUST He 3aureno 3a4TEeHO
KOMIIeTeH IHI)
OtcyrcTBHe YpoBeHb MunumansHo | YpoBeHb YpoBeHb YpoBenb YpoBenb
3HaHUH 3HAHUI HIDKE | JIOIYCTHMBIH 3HAaHUH B 3HAHUH B 3HAHUN B 3HAHUN B
TEOPEeTHYECKO | MHHUMAIBHBI | YPOBEHb 00BeMe, 00BeME, 00BeME, 00BeEME,
ro Marepuaya. | X 3HAHHUH. COOTBETCTBYIOI] | COOTBETCTBYIOI | COOTBETCTBYIO | IPEBBHIIIAOIIE
TpeOoBaHMA. Jomymeno €M IIporpaMme €M IIporpaMme meM M IporpamMMmy
3 HeBosmoxHOC | Jmenu mecto | mHOrO TIOJITOTOBKH. ITOATOTOBKH. rporpamme ITOJATOTOBKH.
SHaH Tb OUCHHUTD rpyOble HerpyobIX Jomymeno Jonymero MOJTOTOBKH,
MOJHOTY OIIMOKH. OIMOKH. HECKOJIBKO HECKOJIEKO 6e3 ommooK.
3HaHHi HerpyobIX HECYIIECTBEHH
BCIIC/ICTBUE omImooK BIX OLINOOK
oTKaza
o0yuaromieroc
s OT OTBeTa
OtcyrcTBHE ITpn pemennn | IIponemonctp | Ilpomemonctpu | Ilpomemonctpu | Ilpomemonctp | IlpomemoncTp
MUHUMAJBHBI | CTaHJAPTHBIX | MPOBaHBI POBaHBI BCe POBaHBI BCe HpPOBaHbI BCE HpPOBaHbI BCE
X YMEHUH. 3aJa4 He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBo3mokHOC | MPOAEMOHCTP | YMEHHSI. YMEHHUSL. YMEHHUSL. yYMEHUs, YMEHHUS,.
Tb OLIEHUTh HPOBaHbI Pemener Pemensr Bce Pemiensr Bce PpEIIEHBI BCe Pemens! Bce
HaJlnuue OCHOBHBIE TUIIOBBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
yYMEHU YMEHHUSL. 3a7a4yu C 3aJa4u C 3a7a4H. 3a7a4i C 3a7a4ym.
Ymenus
E— BCJIE/ICTBUE Vmenu Mecto | HerpyobIMu HerpyobIMu BeinonHeHs! Bce | OTAENBHBIMU Beinonzensl
OTKa3a rpyoble OIINOKAMH. OIINOKAMH. 3a7aHus, B HECYILECTBEH | BCE 3aaHMs,
o0yJaromeroc | OLIMOKH. Beinonnenst Beinonnens! Bce | momHOM HBIM B TTOJTHOM
s1 OT OTBETA BCE 3aJaHMs 3a/aHusl, B 00beEME, HO HEJ0YETaMHU, o0beme 0e3
HO HE B TOJIHOM HEKOTOpBIE C BBITIOJTHEHBI HEJI0UYETOB
TIOJTHOM obbeme, HO HeJI0ueTaMM. BCE 33/1aHMs B
obbeme. HEKOTOpBIE C MIOJIHOM
HeJI04eTaMHu. obbeme.
Hasbiku OtcyrcTBHE IIpu pemennu | Mmeercs IIponemoncrpu | Ilponemonctpu | IIpogemonctp | IIpomemonctp
BIIQJICHUSI CTaHJApTHBIX | MHUHUMAJIBHBI | POBAHBI POBaHBI HPOBaHbI HpOBaH
MaTepHaIoM. 3a1a4 He i Habop 6a30BbIC 6a3oBble HaBBIKU TIPH TBOPYECKUI
HeBo3MoXkHOC | MPOJEMOHCTP | HABBIKOB I | HABBIKM IIPU HaBBIKH IIPH peleHnu MOAXOJ K
Tb OLICHUTH HPOBaHBI peueHust peleHun pelieHnu HECTaHAAPTH | PELICHHIO
HaJluuue 6a30BbIe CTaHIapTHBIX | CTaHAAPTHBIX CTaHIAPTHBIX BIX 337124 0€3 | HecTaHIapTH
HaBBIKOB HaBBIKU. 3a1a4 ¢ 3a1a4 ¢ 3aa4 6e3 OIINOOK U BIX 3371a4.
BCII/ICTBUE HEKOTOPBIMH | HEKOTOPBIMHU OIINOOK U HEJI0UETOB.
OTKa3za HMmenu mecto | geoueramu HeJ0ueTaMu HEJI0UETOB.
o0ydaromieroc rpyobie
sl OT OTBETA OIIHOKH.
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IIxana oueHKH NpHU NPOMEKYTOYHOM aTTeCTAlMH

Ouenka YpoBeHb NOATOTOBKH

[IpeBocxoiHO Bce komnereHnny (4acTu KOMIETEHLINH), Ha (POPMHUPOBAHHE KOTOPBIX
HarpaBJieHa JUCUUILIHA, COPMHUPOBAHBI HA YPOBHE HE HUXKE
«IIPEBOCXOTHO»

OTau4HO Bce xommereHuu (4acTy KOMIETEHIINH), HA (POPMUPOBAHHUE KOTOPBIX

HampaBJicHa AMCUUIUIMHA, COPMUPOBAHBI HA YPOBHE HE HIIKE
«OTJIMYHO», TIPU ITOM XOTS OBl OJlHA KOMIIETCHIUs c(hOpMUpPOBaHA Ha
YPOBHE «OTIUUHON

Ouenp X0poI1Io Bce xomrmereHIy (4acTH KOMIIETEHIUH), Ha (hOPMHUPOBAHHE KOTOPBIX
HaIpaBJicHa JUCIUILINHA, COPMHPOBAHBI HA YPOBHE HE HUXKE «OYCHb
XOpOIIIO», TPH 3TOM XOTs Obl OJHA KOMIIETEHIUs CpopMHUpOBaHA Ha
YPOBHE «O0YE€HB XOPOIIO»

Xopouio Bce xoMmmereHy (4acTd KOMIIETEHIINH), HA (POPMUPOBAHHUE KOTOPHIX
HalpaBJieHa JIMCIUIUIMHA, C(OPMUPOBAHBI Ha YPOBHE HE HUXKE
«XOpOIIIO», MPH 3TOM XOTS Obl OJHA KOMIIETeHIUsI c(hOpMHpPOBaHA Ha
YPOBHE «XOpOILIO»

Y 10BIIETBOPUTENBHO Bce xomrmereHru (4acTH KOMIIETEHIIMH), Ha (OPMHUPOBAHUE KOTOPBIX
HarpaBJieHa JUCIUILIMHA, C(OPMUPOBAHBI Ha YPOBHE HE HUXKE
«YHOBJIETBOPUTENHHOY», TPH OTOM XOTS OBl OJHA KOMITETEHIIHS
chOopMHUpOBaHA HA YPOBHE «yIOBJIETBOPUTEIHHO

HeynonerBopurenbHO Xors Obl oOmHA  KOMIETEHIHA CQOpPMHpOBaHA Ha  ypPOBHE
«HEYIOBJICTBOPHUTENHEHOY», HA OAHA W3 KOMIIETCHIINI He ChOpMHUpOBaHA
Ha YPOBHEC «ILJIOXO»

ITnoxo Xots Obl 0JJHa KOMIIETeHIINS CHOPMHUPOBaHA HAa YPOBHE «IIJIOX0»

Tunosble KOHTPOJIbHBIC 3a1aHUA WX HHBIC MAaTE¢pPHUAJbI, HEOﬁXO}]HMbIe AJIs1 OHEHKH

pe3yJabTaToB 00y4eHHsI

KonTpoJbHbIE BOPOCHI

Ne Bonpocsl Kon ¢popmupyemoii
KOMIICTCHIIUHN
1 cemectp
1.| MHuosxecTBa. [lelicTBUS HaJl MHOXKeCTBaMH. UHCI0OBBIC MHOKECTBA M HX OIIK-1
cBoiictBa. [Ipomexyrku B R.
2.| Meton MaTeMaTH4ecKoi MHAYKIIMHU, BBIBO JOPMYI OOIIETO YieHa ’ OIIK-8
CYMMBI apu(METHUECKON U TeOMeTpUIecKo mporpeccuii. bunom
HeroTona.
3.| Moynb nefCTBUTENHHOTO YKCIa M €r0 CBOMCTBA. OIlIK-1
4.| OrpaHu4YeHHbBIC U HEOTPAaHUUEHHBIC MHOXKECTBA. [IoOHATHE TOUHBIX OIIK-1
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BEPXHEHN U HWKHEH I'PAHEN YMCIOBOIO MHOXKECTBA

5. | IonsTtre ¢pynkuuu, criocooOsl 3ananus Gynkuuit. OopatHas GyHKIu, OIIK-1
MIPUMEPHI.
6.| DnemMeHTapHBIE CBOMCTBA (DYHKIMI: MOHOTOHHOCTD, IEPUOAUYHOCTD, OIIK-1
CUMMETPHSL.
7.| Yucnosas mocienoBaTebHOCTh. [Ipenen unciosoii mocienoarensHoctr. | OIIK-1
['eomerpuueckas uaTepnperanus npejaeiaa. MOHOTOHHOCTh U
OTPaHUYEHHOCTh YUCIIOBOH MOCIICAOBATEILHOCTH.
8.| CBoiicTBa mpe/iena YMCIOBOM MOCIEI0BATEITHHOCTH. OIIK-1
9.| beckoHEYHO MaJIble YMCIIOBBIE IMTOCICIOBATEILHOCTH U UX CBOWCTBA. OIIK-1
10. | CpoiicTBa CXOASAIIMXCS MOCIET0BATEILHOCTEH. OIlK-1
11.| CBsi3p MEeXTY CXOAMMOCTHIO M OTPAaHUYEHHOCTHIO YUCIIOBON OIIK-1
nocienoBarenbHocTH. Teopemsl Benepmrpacca u bosbiano-
Beiiepmrpacca.
12.| CxoamMocCTh/pacxoIMMOCTh YMCIIOBOM TIocenoBatenbHocTi. Kpurepuii | OITK-1
Komm cxomMoCTH YUCIIOBOH TTOCIIEA0BATENEHOCTH.
13.| Ywuco e. OIlK-1
14.| Tlonsatue HeonpeneneHHocTH. Byl HeonpeaeneHHocTel. PackpbiTue OIlK-1
HEOIPEAEIICHHOCTEN.
15.| Ompenenenue I'eitHe npenena Gyukuu B Touke. Onpenenenne Komm OIIK-1
npenena GyHKIUH B TOUKe. Pa3muaHbIe Cilydan U BX reoMeTprudecKast
WHTEpHpeTans. JKBUBAJICHTHOCTh OIIPEICIICHHH.
16. | Ognoctoponnue npeaensl. Kputepuii cymecrBoBanus npeaena pyakuun | OITK-1
B TOUKE.
17.| CpoiicTtBa npenena QyHKIIH. OIIK-1
18. | beckoneyHo Masbie 1 OECKOHEYHO OoJbIe (YHKIIUU U UX CBOMCTBA. OIIK-1
Heonpenenennoctu.
19.| IlepBsIit 1 BTOpO# 3aMeuaTenbHbIe Tpeaeibl. [lone3nbie npeaensl. OIIK-1
20.| CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX (PYHKIIUH. OIlK-1
DKBUBaJICHTHbIE OECKOHEUHO Majible. 3aMeHa (PYHKIUU SKBUBAJICHTHON
101 3HaKOM mpenena. ' maBHas 4yacTh QyHKIIMH.
21.| HenpepsIBHOCTH (PYHKIIMH B TOUKE U Ha MHOXKecTBe. CBOICTBA OIIK-1
HenpepbIBHBIX QyHKIKNA. OTHOCTOPOHHSSA HENPEPHIBHOCTD.
22.| Ilpenen u HEMPEPHIBHOCTH CTENEHHO-TIOKA3aTEIbHON (PYHKITHH. OIIK-1
23.| CBoiicTBa (pyHKIIMH HEMPEPHIBHBIX HA OTPE3KE. OIIK-1
24.| OcHoBHBIE 371eMeHTapHbIe (yHKIMHU. HempephIBHOCTH OCHOBHBIX OIIK-1
AIIEMEHTAPHBIX (DYHKIUH.
25.| DnementapHbie GyHKIMU. HenmpepbIBHOCTH 3J1eMEHTAPHBIX (DYHKITUI. OIIK-1
26.| Touku paspsiBa GpyHkuuu. Knaccuduxaiys Touek pa3pbiba. OIIK-1
27.| OnpeneneHue NpoU3BOAHON GyHKIMHU B TOUKe. [IpuMephl BEIYUCICHUS OIIK-1
MIPOU3BO/IHOM IO OTIpeieNeHuIo (IIPOU3BOIHAS IOCTOSHHON, CTENIEHHON
(GYHKIMH ¢ HaTypaJIbHBIM TOKa3aTelleM, CHHyca, KOCHHYCa,
NOKa3aTeIbHON (PYHKIMN).
28.| OgHOCTOPOHHHKE MPOU3BOAHBIC (GYHKIIUH B Touke. Kpurepwii OIIK-1
CYIIECTBOBaHMSI KOHEUHON MPOU3BOJHOMN (PYHKIIMU B TOUKE.
Heo0xo11uMoe yciI0BHe CyIIECTBOBAHUS IIPOU3BOIHOM.
29.| IlpousBoaHasi CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO. OIIK-1
[ToCcTOSIHHBIN MHOXKUTENb 110 3HAKOM NPOU3BOAHOM. [Ipon3BoaHas
TaHTeHca U KoTaHTeHca. [Ipon3BoaHas runepOooanuecKkux GyHKINN.
30.| [IpousBoanas ob6paTHO# pyHkuMHU. [Ipon3BogHAas TOTaprUPMUUECKON U OIIK-1

0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKITUI.
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31.| Tabnuiia mpOU3BOIHBIX. OIlK-1

32.| 'eomerpuueckuii ¥ GU3NUECKUI CMBICT POU3BOAHON. YpaBHEHHE OIIK-1
KacaTeJIbHOW U HOPMAJIU K KPUBOM.

33.| I[IpousBoHas cioxHoit pyHkimU. [Ipon3BoIHAS CTENEHHON (QYHKIUH C OIIK-1
MIPOU3BOJIEHBIM TIOKA3aTEeJIeM M CTETIEHHO-TIOKA3aTeIbHON (PYHKIIHH.
®opmyna norapudmMudeckoro nuddepeHImpOBaHUSI.

34.| Iudbdepenuupyemocts ¢pyHkuuu B Touke. lubdeperuunan. Teopema o OIIK-1
CBsI3M ITPOM3BOTHOM 1 muddepernmana. 'eoMmerpruuecknuii U GU3NICCKHIA
cmbich nuddepernmana.

35. | [Ipumenenue muddepernmana s mpuOIMKESHHOTO BEIYHCICHUS OIIK-1
3Ha4YeHUs PYHKIIUU B TOUKE.

36. | duddepenmnman cymMMbl, pa3HOCTH, TPOU3BEICHUS H YACTHOTO. OIlK-1
[TocTostHHBIN MHOKUTENH TI0]1 3HAKOM auddepeHimana.

37.| Auddepennnan croxnoit pynkunu. MHBaprHaHTHOCTH (POPMBI IEPBOTO OIlK-1
muddepeniana.

38. | [Ipon3BoiHBIE BBICHIMX TOPSIKOB. [IpaBuiia BEIYUCIICHHS TIPOU3BOIHBIX OIIK-1
BbICIIMX NOpsiaKoB. @opmyna Jlelibnuna. [IpousBonnas nopsaka n
CHHYCa ¥ KOCHHYCA.

39. | duddepeHnmans BRICIIMX MOPSIKOB U UX CBOMCTBA. O0IanaeT u OIIK-1
muddepeHnran BTOporo NopsaKa CBOMCTBOM HHBApUAHTHOCTHU ?

40. | IIponsBoaHAas MTapaMEeTPUICCKH 3aIaHHOH (DYHKITUH. OIIK-1

41.| IlpousBoaHast pyHKUMHU, 3aJAHHON HESIBHO. OIlK-1

42.| Teopema depma, ee reoMeTprudeckas U GU3NUECKass HHTEPIPETAIIUH. OIIK-1
Teopemsl Poms, Jlarpanxka n Ko, ux reomerpuyeckas
WHTEpIpeTaIus.

43.| IIpaBumo Jlonuramns. [Ilpumenenne npaBuia Jlonutans ajst pacKpbITUS OIIK-1
Pa3IMYHbIX BUJOB HEOTPEEIEHHOCTEH.

44.| ®dopmyma Teittopa u MakionpeHa st MHorowieHoB. @opmyina Teinopa | OIIK-1
1 MaksopeHa Juist TpoU3BOJIbHOM (PYHKIIMU C OCTaTOYHBIM YJIEHOM B
dbopwme Ileano, Jlarpanxa Komm, [lInemunsxa-Poma.

45.| MuorouieH Teiiopa Kak MHOTOWICH HAUITYUIIIETO TPUOIHNKEHUS. OIIK-1
®opmyna MakiiopeHa A1l OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

46. | I[Ipumenenue Gopmynsl Teistopa K mpuOIMKEHHBIM BEIYHCICHUSIM H OIIK-8
BBIYHCIICHUIO TIPEJIENIOB.

47.| YcnoBus NOCTOSIHCTBA (DYHKIIMHM Ha MPOMEXKYTKE. OIIK-1

48.| Onpenenenue GyHKINHU, MOHOTOHHOM Ha rpoMexyTke. Kpurepuun OIIK-1
CTPOTOM M HECTPOrOi MOHOTOHHOCTH.

49.| Onpenenenue TOYKHU JIOKaIbHOTO SKCTpeMyma. Heobxonumoe ycinoBue OIIK-1
sKcTpemyMa. JlocTaTouHble yCIOBUS IKCTpEMyMa.

50. | Onpenenenue BHIMYKIOCTH PYHKIMU Ha poMexxyTke. Kpurepuu OIIK-1
BBITTYKIIOCTH.

51.| Touku neperuba. Heo6xoauMele v JOCTATOYHBIE YCTOBHUS TOYKU OIIK-1
neperuoa.

52.| ACUMIITOTHI BEPTUKAIIbHBIE, HAKJIOHHBIE U TOPU30HTAIbHBIE. OIIK-1

53.| Cxema uccnenoBanus QyHKIMU U TOCTPOEHUS ee rpaduka. OIIK-8

54.| OTbIckaHNe HaNOOJIBIIET0 U HAUMEHBIIETO 3HaYeHUs! (PYHKIUH. OIIK-1

55.| [Tonarue nepBooOpa3HOi U HeoNpeaAeIeHHOro nuTerpaia. CBoiicTBa OIIK-1
nepBooOpa3HOil M HEOTPEAETICHHOTO HHTErpaJa.

56.| Tabnuila UHTETPAJIOB. OIIK-1

57.| 3ameHa nepeMeHHOI B HeolpeielIeHHOM uHTerpaine. [Ipumepsl. OIIK-1

58. | [IpaBusI0 MHTErPUPOBAHMS IO YACTSAM B HEOIIPEACTICHHOM HHTETpaJle. OIIK-1
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IIpumepsl.

59.| KoMmrutekcHble uncna, 1eHCTBHS Hal HUMH. AnreOpandeckas 1 OIIK-1
TpUTOHOMETpUYECKas (POPMBI 3aITUCH KOMIUIEKCHBIX YHCEII.

60.| PaznoxeHre MHOTOYIEHOB HA MHOKHUTEIH. OIIK-1

61.| Pamonansubie pynkuuu. [IpaBuiibHbIC ¥ HEMPABUIIBHBIE APOOH. OIIK-1
Brinenenue menoi yacTu sl HEMPaBUILHOM ApOOH.

62. | IIpocreiimme parmoHanbHbIe qpodu. Paznoxkenue npasuiapHOM apodu Ha | OI1K-1
MIPOCTEMILIHNE.

63.| MHTerpupoBaHue MpOCTEHIINX PAMOHATBHBIX qpo0Oeii (4 Tuma). OIIK-1

64.| AnropuT™ BBIUMCIICHUS HEOTIPEICIEHHOTO HHTErpana ot panuoHansHoi | OITK-1
¢byskumu. MeTo s HaX0XKIEHUS HEOTIPeIeIEHHBIX KO PHUIINEHTOB.

65. | UnTerpupoBanne npparoHATBHBIX (DYHKITHIA. OIlK-1

66. | [ToncranoBku Diinepa. OIlK-1

67.| Uarerpuposanue qudhepeHInaILHOr0 OMHOMA. OIIK-1

68.| Beruncienne HHTETPaIOB OT TPUTOHOMETPHUYECKUX (QYHKIINH. OIlK-1
69.| [onstue o HeGepynxcs nHTErpanax. OCHOBHBIC TPHUMEPHI OIIK-1
HeOepyIUXCsS HHTETPAJIOB. DIUTMITHYECKAE HHTETPAITBL.

70. | [Tonsarue onpeneneHHoro uHTerpaia Pumana. ['eomerpuuecknii u OIIK-1
¢buznueckuil cMbIca onpeaesieHHoro uurerpana. [Ipocreiiue cBoiicTea
OTIPEJIeIEHHOT0 UHTErpasa.

71.| HeoGxoaumoe ycioBHre HHTErpupyeMocTu GyHKIM 1no Pumany. OIlK-1

72.| Bepxuue u HIKHUE cyMMBI [lapOy u ux cBolicTBa. ['eomeTpudeckuit OIlK-1
cmbic cymM JlapOy. Kpurtepuit uaterpupyemoctu pyakuuu mo Pumany.

73.| JlocTaTouHbIe YCIOBHS HHTETPUPYEMOCTH 10 Pumany. OIIK-1

74.| CBoiicTBa OTpeIe]ICHHOTO HHTETpaa. OIIK-1

75.| NHTerpas ¢ mepeMeHHBIM BEpXHUM TIpeiesioM | ero cBorictBa. @opmyma | OINK-1
Herorona-JleitOauma.

76.| ®opmyrna UHTETPUPOBAHUS TI0 YACTSM B OTIPEICIICHHOM HHTETpaJIe. OIIK-1

77.| 3ameHa IepeMEeHHOM B ONIPEICIICHHOM HHTETpaJe. OIIK-1

78.| OO6mmas cxeMa MPUJIOKEHUM OTIPEIeTIEHHOTO HHTETpaa. OIIK-8

79. | Ilonsarue momaau miockoi ¢urypsl. Kpurepuii kBaapupyeMocTu OIIK-1
¢urypsl. Teopema o 10 KPUBOJTMHEHHOW TpaneIuu.

80. | [Tmomranp Gurypsl B JeKapTOBBIX KOOPJIMHATAX U B CITydae OIIK-1
MapaMeTpUIecKoro 3aJaHus QyHKIUU.

81.| Ilinomane KPUBOJIUHEHHOTO CEKTOPA B MOJISPHBIX KOOPIMHATAX. OIIK-1

82.| Ilonsitue xpuBoii. OcHOBHBIE onpenenenus. [lonstue cnpsamiseMoit OIIK-1
KpuBoi. [mHa kpuBoii. JlocTaTouHOE YCIOBHE CIPSIMIIIEMOCTH KPUBOA.

83.| lnuHa 1yru KpuBOM, 3aJaHHON MMapaMEeTPUUYECKH, B IEKAPTOBBIX OIIK-1
KoopauHaTax. J[nuHa 1yru B MOJSIPHBIX KOOPAMHATAX.

84.| Ilonstue oobema urypsl. Kpurepuit kyoupyemoctu Gurypsl. OIIK-1

85.| O6weM Tena uepes IIoIas monepeuHoro ceueHus. OobEM Tena OIIK-1
BpAaIlICHHUS.

86. | [Lnormaae MOBEpXHOCTH TeJa BPAIICHHUS. OIIK-1

87.| Boruncienue Macchl INIOCKON KPUBOHM, CTATUYECKMX MOMEHTOB U OIIK-8
KOOPAMHAT LIEHTPOB TSAKECTU KPUBOIL.

88.| Boruncienue craTHUECKMX MOMEHTOB M KOOPAMHAT LIEHTPa TSHKECTH OIIK-8
OJTHOPOJTHOM TIIOCKOHM (PUTYpBI.

89.| Teopewms! [lamma-I"ynpauna. OIIK-1

2 cemMecTp
1.| IMousitue Mmetpudeckoro npoctpanctsa. [Ipocrpancteo R". Chepuueckue | OIIK-1

U [IPSIMOYTOJIbHBIC OKPECTHOCTH B mpocTpancTse R

14




[MocnenoBatenpHOCTH B ipocTpancTse R", cxomumocTs
MOCJIEI0BATEIBHOCTH B IIpocTpancTBe R", CBOMCTBA CXOMAIIUXCS
I10CJIEI0BATEILHOCTEN.

OIIK-1

w

HekoTopsie THITBI TOUSK U MHOKECTB B mpocTpaHcTse R

OIIK-1

Oynkus 2-X nepeMeHHbIX. O0IacTh OnpeaeIeHus U MHOKECTBO
3HadeHui. ['paduk u muHUM ypoBHS (PYHKIMI ABYX IEPEMEHHBIX.
@yHKIMS 3-X MEPEeMEHHBIX, TOBEPXHOCTh YPOBHSI.

OIIK-1

[Mpenen Gpynakunu n nepeMeHHBIX. CBS3b JBOWHOTO U MIOBTOPHOTO
npenenos. [Ipumepsl.

OIIK-1

HenpepbIBHOCTh QYHKIIMH HECKOJIBKUX MEPEMEHHBIX B TOUKE U HA
MHOeCTBe. ApupMeTHIecKre AeUCTBUS HaJl HETTPEPHIBHBIMU
¢byakumsvu. Crnoxxas QyHkius. HenmpepblBHOCTH C10KHOM (QYHKITUH.

OIIK-1

CpoiicTBa (QyHKIIMU, HETIPEPHIBHON Ha MHOKECTBE (000011IeHNE TEOpEM
Beiiepmrpacca u Komm).

OIlK-1

YactHble npou3BoaHbIe. CBSA3b MEXKIY HETIPEPHIBHOCTHIO (DYHKIIMU U
CYIIECTBOBAaHMEM YaCTHBIX MPOU3BOAHBIX. Juddepenupyemocts u
muddepennran QyHKINN HECKOJIBKUX NIepeMeHHbIX. Heobxoanmble
ycnoBus quddepenunpyeMocTt. CBsi3b MEXKIY 11 PepeHIIupyeMOCTbIO
(YHKIMY U CYILIECTBOBAHUEM YaCTHBIX MPOU3BOAHBIX. JlocTaTouHOE
yCJIOBHE CylIecTBOBaHMs U depennmana.

OIlK-1

JuddepenurpoBanue cioxHon pynkuuu. Llennoe mpasuio.
WNuBapuantaocts popmsel 1 muddepenunana. Auddepenuan cymMmsl,
pa3HOCTH, IPOU3BECHNUS, YACTHOTO.

OIlK-1

10.

[Ipumenenne muddepennnana Kk MPUOIMIKEHHBIM BBIUYHCICHUSM.

OIIK-8

11.

YacTtHble MPOU3BOAHBIC U AU (EpEHITNATBI BBICIIHX MTOPSIKOB.
Brruncnenue muddepenimana BTOporo nopsiaka CIoKHON GyHKITHH.

OIIK-1

12.

KacarenpHast mi1ocKkoCTh U HOpMaJb K MOBEPXHOCTU. ['eoMeTpruueckuit
CMBICJT YaCTHBIX MPOU3BOJAHBIX U MOJIHOTO nuddepeHiuana.
IIpousBoaHas no HanpasyieHUO. [ paiueHT.

OIIK-1

13.

®opmyina Telnopa mist GyHKIIUU ABYX MEPEMEHHBIX.

OIIK-1

14.

DkcTpeMyM (DYHKIIUU HECKOJIbKHUX MepeMeHHbIX. HeoOxoaumoe ycinoBue
sKcTpeMyMa. JlocTaTouHble YCIOBHS SKCTpeMyMa (DYHKIIMH IBYX
nepeMeHHbIX. Hanbosbiiiee 1 HanMeHblee 3HaYeHne PyHKIuu.

OIIK-1

15.

HesiBHas pyHKIMs 01HOTO NepeMeHHoTo. Teopema o CyIecTBOBaHUU
HESIBHOW ()YHKITUHM OJTHOTO IEepeMEHHOTO (0€3 T0Ka3aTeIbhCTBA).
Brrunciienue npon3BoIHBIX HESIBHOM (DYHKIIMK OJTHOTO IIEPEMEHHOTO.

OIIK-1

16.

HesiBHast pyHKIMS TBYX IIEPEMEHHBIX. Teopema o CyIecTBOBaHUH
HEesIBHOUM (yHKIIMU JIBYX MIEpEeMEHHBIX (0e3 10Ka3aTeNbCTBA).
Brrunciienue 4acTHBIX MPOU3BOIHBIX HESIBHOUM (DYHKIIMU JABYX
NIEPEMEHHBIX.

OIIK-1

17.

HesiBHble QyHKIIMH, ONIpeneseMble CUCTEMO ypaBHEHUH. SIkoOuaH.

OIIK-1

18.

VYcnoBHBIN 3KCTpeMyM (QYHKIIMN HECKOJIBKUX IEPEMEHHbBIX. MeTo
HEONPEJEIIEHHBIX MHOXUTENEN Jlarpanxka.

OIIK-1

19.

3aMeHa nepeMeHHbIX B AU depeHIInalIbHBIX BBIPAKCHUSX.

OIIK-1

20.

3aznaqu, MPUBOIALINE K MIOHATHIO IBOMHOTO U TPOMHOIO HHTETPAJIOB.
JIBoiiHble U TpoliHble UHTErpansl. Onpenenenue. Teopema
CYILLECTBOBAHUSI.

OIIK-1

21.

CBolicTBa IBOWHBIX U TPOWHBIX HHTETPAJIOB.

OIIK-1

22.

Brruncnenue 1BOMHOTO HHTETpaa: CBEJCHUE JBOMHOIO HHTETpalla K
IIOBTOPHOMY.

OIIK-1

23.

KpPIBOJ'IHHCﬁHBIC KOOPAWHATHI Ha IMJIOCKOCTHU. BBIpa)KeHI/Ie miomaau B

OIIK-1
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KPUBOJIMHEWHBIX KOOPAMHATAX. 3aMEHA IEPEMEHHBIX B IBOMHOM
HHTErpajie. Beruucienue 1BOMHOIO MHTErpajla B MOJSPHBIX KOOPIUHATAX.

24,

Brluncienue TpoOMHBIX HHTErPAJIOB.

OIlK-1

25.

KpuBonnHelinble KOOpAUHATHI B IPOCTPAHCTBE. 3aMEHA IEPEMEHHBIX B
TPOMHOM HMHTETpae. Belunciaenue TponHOTO UHTErpaia B
WIMHAPUYECKUX U Cc(heprIeCcKrX KOOPANHATAX.

OIIK-1

26.

I'eomeTprueckue NpriI0KEeHNsI IBOUHBIX U TPOMHBIX MHTETPAJIOB:
BBIUMCIICHUE TUIOMIAIH IIOCKOH (DUTYPHI, BEIYUCIIEHHE 00BEMOB TET,
BBIYMCIICHUE IUIOIIA/IA TIOBEPXHOCTH.

OIIK-1

27.

Pu3nyecKue NPUIOKEHUS IBOVHBIX U TPOMHBIX UHTETPAJIOB:
BBIYMCIICHUE MACChl, KOOPAUHAT LEHTPA TSHKECTH, CTATUYECKHUX
MOMEHTOB Té€Ja B IPOCTPAHCTBE U IUNIOCKOW IIJJACTUHKH, MOMEHTOB
WHEPLUH Tela B IPOCTPAHCTBE U IJIOCKOM INTACTUHKH OTHOCUTEIBHO
00BEKTA.

OIIK-8

28.

3anava, MpUBOAALIAS K OHATHIO KPUBOJIMHEWMHOTO UHTETpajia IepBOTo
pona. KpuBoJIMHENHBIE UHTErPaIbl IEPBOTO POJIA: ONPEAEIEHUE, TEOpEMA
cyiecTBoBaHus (06€3 J0Ka3aTeabCTBa), CBOMCTBA. Briuncnenue
KPUBOJMHEWHOTO MHTErpaJia MepBoro poJa.

OIIK-1

29.

Du3nYeCKre NPUIOKEHHUS KPUBOJMHENHBIX HHTETPAJIOB MIEPBOrO pOIa.

OIIK-8

30.

KpurBosmHelHbIE HHTETPaIBl BTOPOIO POJia: OIPEIEIEHUE, TEOpEMa
cyiecTBoBaHus (06€3 J0Ka3aTenbCTBAa), CBOMCTBA. Briuncnenue
KPHBOJIMHEWHOT O MHTETpaja BTOPOTO poja.

OIlK-1

31.

CBs13b MEX/1y KpUBOJMHEWHBIMH MHTErPAJIaMU IIEPBOTO U BTOPOTO poJa.
Beruncnenue paboThl JIOCKOTO CUIIOBOTO MOJIS.

OIlK-1

32.

®opwmyna ['puna. Beraucnenue miomaay miockoi GUTypsl ¢ IOMOIIBIO
KPUBOJUHEWMHOTO UHTErpaia.

OIIK-1

33.

[ToBepXHOCTHBIC MHTETPANIBI IEPBOTO POJIA: ONPECTICHHE, TeopeMa
cymecTBoBaHus (06€3 10Ka3aTenbCTBa), CBOMCTBA. Briuncnenue
MOBEPXHOCTHOTO WHTErpajia IepBOro PoJa.

OIIK-1

34.

duzndeckue IIPUIIOKECHUSA MMOBEPXHOCTHBIX HHTCTPaIOB IIEPBOro poaa.

OIIK-8

35.

[ToBepXHOCTHBIE HHTErPaAJIbl BTOPOTO POJIA: ONpEIeIeHHe, TeopemMa
cyuiecTBoBaHus (6e3 10Ka3aTenbCTBa), CBOMCTBA. Boruncnenue
MTOBEPXHOCTHOTO MHTErpajia BTOPOTro poa.

OIIK-1

36.

[ToTok BekTOpa Yepe3 MOBEPXHOCTD.

OIIK-8

37.

®dopmyna Octporpaackoro-I'aycca.

OIIK-1

38.

JluBeprenius BeKTopHOTO 1osist. Teopema OcTporpaackoro B BEKTOPHOMA
dbopme. Ouznyeckuii cMpicn quBepreHImu. CoaeHOUIaNbHBIE MOJIS.
[Tpon3BOINTENHHOCTH BEKTOPHOM TPYOKH.

OIIK-8

39.

®opmyna Crokca.

OIIK-1

40.

VYcnoBus HE3aBUCUMOCTH KPUBOJMHEHHOTO HHTErpaia OT MyTH
unterpuposanus. [lomusiit muddepenuman. Boccranosnenue Gpynkunm
1o ee nosHoMy quddepennnany. [Inockuit ciyyail.

OIIK-1

41.

[upkynsauus BekTopa BIoJIb KpuBoil. PoTop BekTopa. Teopema Crokca B
BEeKTOpHOMU (opme. [ToTeHIMaIbHBIE OIS,

OIIK-8

42,

IloTeHuManbHO-COJICHOUAAIbHEIE TIOJIS B IIOCKOM cJydac.

OIIK-8

43.

HecoGcTBeHHBIE MHTETpaIbl IEPBOTO poJia: ONpeAeIeHUE, CXOIUMOCTh U
PacxoMMOCTh, INIABHOE 3HAaUeHue, aHayor ¢popmyisl HeroToHa-
Jleiionuna. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB IIEPBOTO POJa.
Oco0ble TOUKH HECOOCTBEHHOT'0 MHTErpaJia epBOro poJa.

OIIK-1

44,

TeOpeMLI CpaBHCHUSA IJId HECOOCTBEHHBIX HWHTCTpAJIOB IICPBOTO poJa.

OIIK-1

45,

AOcomoTHAs U YCJIOBHAs CXOOANUMOCTDb HECOOCTBEHHOTO HHTCIrpajia

OIIK-1
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nepBoro pojia. Teopema Ko o ¢Bsizu aOCOJIIOTHOM CXOIUMOCTH U
CXOJIMMOCTH HECOOCTBEHHOTO MHTETpajia MepBoTo poJia.

46.| HecoOCTBEHHBIE HHTETPAJIBI BTOPOTO pojia: onpeneieHue, cxoqumoctb 1 | OITK-1
PacxoaMMOCTh, TNIABHOE 3HAa4YeHue, aHayor ¢popmyinsl HeroToHa-
JleitOnuna. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIIOB BTOPOTO POJIA.
Oco0Oble TOYKH HeCOOCTBEHHOTO HHTETpajia BTOPOTO Poja.
47.| Teopembl CpaBHEHUS 1J11 HECOOCTBEHHBIX MHTEIPAJIOB [IEPBOrO POJA. OIlK-1
48. | TlepBbIii 1 BTOPOH MPU3HAKH CXOUMOCTH JJIs HECOOCTBEHHBIX OIIK-1
MHTETpaJoB (0e3 J0Ka3aTebCTBA).
49.| OnpeneneHHbIE HHTETPAJIBI, 3aBUCSIINE OT Tapamerpa. CBolicTBa OIIK-1
OTIPEICTICHHBIX HHTErPAJIOB, 3aBUCAIIMX OT ITapaMeTpa: HEMPEPHIBHOCTb,
nudepeHIpoBaHue 10 MapamMeTpy, UHTErPUPOBAHUE IO TApaAMETPYy.
50.| HecoOGcTBeHHBIE MHTETPAIBI, 3aBUCSIINE OT MapaMeTpa. CXoIuMOCTh U OIlK-1
paBHOMepHas cxoaguMocTb. [Ipu3Hak Beliepuirpacca paBHOMEpHOU
CXOJAUMOCTH.
51.| CpoiicTBa paBHOMEPHO CXOJISIIMXCS HECOOCTBEHHBIX HHTETPAJIOB, OIlK-1
3aBUCAIIMX OT apaMeTpa: HEMPEPHIBHOCTh, UHTETPUPOBAHUE 10
napametpy, auddepeHIMpoBaHue 1o MapaMeTpy.
52.| [Mpu3HaKH paBHOMEPHOW CXOMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, OIIK-1
3aBUCAIINX OT apameTpa (0e3 JoKa3aTenbCTBa).
53.| BeruuciieHne HeCOOCTBEHHBIX HHTETPAJIOB C TIOMOIIBIO OIIK-8
MpeIBapUTENIbHOTO A epeHIIpoBaHus IO TapaMeTpy.
54. | 'amma-hyHKIUA: OnpeaesieHrne, CXOTUMOCTh M paBHOMEpHas OIIK-1
cxoqumocTh. CBoiicTBa ['amma-yHKITHN.
55.| Bera-ynknus: onpeneneHue, CXOQMMOCTh U paBHOMepHas cxoauMocTs. | OIK-1
CaoiictBa ["'amma-yHKIIHH.
56. | Cs3p Mmexxay Bera u ['amma-pyHknusmu. OIIK-1
57.| ®opmyna nonoyiHeHUs, hopmyna ynaBoeHus, popmyna Ctupaunra (0e3 OIIK-1
JI0Ka3aTesIbCTBA).
58. | Berunciienre uHTETpaioB ¢ momoibio Beta u ["'amma-yHKmid. OIIK-8
3 cemecTp
1.| Yucnosoii psia. CX0AMMOCTh U PACXOAMMOCTh YHCIOBOTO PAJIa. OIIK-1
[IpocTeitmme cBoiicTBa cxoasmuxcs psanaoB. Heooxoaumoe ycimoBue
CXOJAUMOCTH.
2.| 'eomeTpuueckuii 1 0000IIEHHBIN TAPMOHUYECKUI PSIIBI U KX OIIK-1
CXOJUMOCTb.
3.| Octartok psiga. CBsizb MEXKAY CXOIUMOCTHIO UUCIOBOTO PsJia U OIIK-1
CXOJMMOCTBIO €ro octaTka. Teopema o mpejese OCTaTKOB CXOISAIIErocs
YHCIIOBOTO psifa.
4.| Panpl ¢ HEOTpHUIATETFHBIMU WIEHAMU. TeopeMbl CpaBHEHUS. OIIK-1
5. | IIpuznaku {anambepa u Komm cxoqumMocTy 3HaKOMOIOKUTEIbHBIX OIIK-1
PAIOB.
6. | MHTerpanbHblil MPU3HAK CXOIUMOCTH 3HAKOTIOJIOKUTEIBHBIX PSAIOB. OIIK-1
7.| 3nakouepenyromuecs psiabl. Teopema Jleli6auma. Onenka ocraTka OIIK-1
CXOJSILEr0Cs 3HAKOUEPELYIOLIErocs psajaa.
8.| AGconroTHO cxofsmuecs psabl U ux cBoictBa. Teopema Kot o OIIK-1
CXOJIMMOCTHU a0COJIIOTHO CXOJAIErocs psaa.
9.| YcnoBHo cxopsmuecs psiabl. Teopema Pumana. OIIK-1
10. | ®ynkuonanbHble psiabl. YacTuyHas cymma u cymma pyakuuonanssoro | OINTK-1
psga. CXoIuMOCTh, 00JaCTh CXOAUMOCTH (DYHKITMOHATBHOTO Psia.
11.| PaBHOMepHO cxopsmuecs GyHKIIMOHATbHBIC PSIIbIL, CBSI3b MEXKTY OIIK-1
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CXOJMMOCTBIO U PABHOMEPHOU CXOIMMOCTHIO (PYHKIIMOHATBHOTO Psijia.

12.

[Tpusnak BeliepmTpacca paBHOMEPHOH CXOIUMOCTH (HYHKIIMOHATIHHOTO
psna.

OIIK-1

13.

CBoiicTBa paBHOMEPHO CXOJSIIMUXCS PSIIOB. HempepbIBHOCTH CyMMBI
psina. TeopeMbl 0 OYWIEHHOM UHTEIPUPOBAHUU U TOYJICHHOM
mddepeHInpOBaHNN PBHOMEPHO CXOSIIErocs: GyHKIMOHAIBHOTO Psizia.

OIIK-1

14.

Crenennoii psiz. [lepBas reopema Abensi. Paanyc cxonumoctu. MaTepBan
CX0UMOCTH. IIpoMEXKYTOK CXOIUMOCTH.

OIIK-1

15.

Teopema 06 aOCOMIOTHOM U PAaBHOMEPHOM CXOJAUMOCTH CTEIIEHHOTO Psijia.
HenpeppiBHOCTH CyMMBI CTETIEHHOTO psifa. Bropas teopema Abes.

OIIK-1

16.

@opMyIIbI AJIs BBIYUCIEHUS Payca CXOAUMOCTH CTEIIEHHOTO PAJa.

OIIK-1

17.

[TounenHoe MHTErprpoBaHUE U AUPPEPEHINPOBAHNE CTETIEHHBIX PSI/IOB.

OIlK-1

18.

Bripaxkenue k03¢ pU1MEHTOB CTENIEHHOTO psijia Yepe3 3HaU€HUsI CYMMBI
9TOTO PsIa U €€ NPOU3BOJAHBIX B LIEHTpe psAna. Teopema o
€IMHCTBEHHOCTH Pa3okeHUs] YHKIIMU B CTETIEHHOH ps.

OIlK-1

19.

®opmanbubiil pan Telnopa. [lonsTHe aHaTUTUYECKOH B TOUKE (PYHKIIUU.
Pa3noxxenne ananutudeckoit GyHKIMM B cTeneHHou psan. Kpurepuit
AHAIMTUYHOCTU (PYHKLHU.

OIlK-1

20.

JloctaTouHOE yCcIoBUE Pa3IoKUMOCTH (DYHKIIUU B CTETIEHHOM PsiA.

OIlK-1

21.

Paznoxxenue B psaa Teitnopa nokaszarenbHON QYHKIUH €,
TPUTOHOMETPHYECKUX QYHKITHIA COSX, SINX, HATYPAIBLHOTO JIorapudpma
In(1+x), OuHOMHMANBHBIN psia. Pasnoxkenue B psia Teinopa apyrux
AJIEMEHTAPHBIX QYHKIUI.

OIlK-1

22.

[TonsaTHe 0 NEHCTBUAX HAl CTENIEHHBIMH PSIaMH: YMHOKEHHE CTETICHHBIX
PAIOB, ACIICHUE CTETICHHBIX PSIOB, TIOJICTAHOBKA psiza B PS/I.

OIIK-1

23.

[TpuOnmxeHHbIE BBIYUCIIEHUS C TIOMOIIBIO CTENEHHBIX PSAIO0B, OI[CHKA
MOTPEIIHOCTH B CIIydae 3HaKOUYEePEIYIOIErocs U 3HaKOMOJIOKUTEIHLHOTO
psna. Jlpyrue npusoKeHusi CTENEHHBIX PSIOB.

OIIK-8

24,

OpTtoroHanbHbIE 1 OPTOHOPMUPOBAHHBIE CUCTEMBI (D YHKIIHIA.
OpTOroHanbHOCTh TPUTOHOMETPUUECKON CHCTEMbI (PYHKIIUI Ha OTpe3Ke

[-7,7].

OIIK-1

25.

Hopmuposka cuctembl GpyHKIui. PaznokeHue mo opToHOpMUPOBAHHOM
cucteme ¢pyakuuid. Koaddumuenter Oypre.

OIIK-1

26.

HopmupoBka TpuroHomeTpuydeckoi cucreMbl GyHKIuid. OnpeaeneHue
TpuroHoMerpudeckoro psjaa Oypre. Koabdunuentsr Oypne.

OIIK-1

27.

[TonsiTHe KycouHO-TIaIKON GYHKIMH, 3aJaHHOU Ha OTpe3ke. Touku
paspbiBa MepBoro poja. PaznoxeHne KycCouHO — IMaAKuX 27-
nepuoIuveckux GyHKIHUH B TpPUrOHOMETpHUeckue psiibl Dypre.
DopmyIHpoBKa MPUHIUIA JTOKAIU3AIHH.

OIIK-1

28.

[IpencraBienue Henepuoarnueckoi GyHkuuu psgom Oypre.

OIIK-1

29.

Psansr @ypre 11 4eTHBIX (HeueTHBIX) GyHKUuM. Pasnoxenue pyHKuuii,
3alaHHBIX Ha oTpe3ke [0,7], B psiji M0 KOCHHYCAM WITH CHHYCAM.

OIIK-1

30.

TpI/IFOHOMeTpI/I‘-IeCKI/Ie psAABL d)ypbe B CJIy4dac MpOU3BOJIbHOTO MHTCPBAJIA.

OIIK-1

31.

Cxomumocts psaos @ypee B «cpenHem». HepaBencrBo beccens.
[TonHOTa M 3aMKHYTOCTh OPTOrOHAJILHON crcTeMbl PYHKIMH. PaBeHCTBO
ITapcesans. IlosiHOTa ¥ 3aMKHYTOCTh TPUTOHOMETPUUECKOU CUCTEMBI

GyHKIUH.

OIIK-1

32.

Wnterpan @ypoe. UuTerpan @ypbe A1 Y4eTHBIX U HEUETHBIX (DYHKIIHA.
Wurerpan Oypbe a1t QyHKIMIA, 3a1aHHBIX Ha IpoMesxyTKe [0, +o0).
ITpeo6pazoBanus Pypre, popmynsl oOpaleHus.

OIIK-1

33.

OpI/IFI/IHaJ'IBI n 1/1306pa>1<eHI/1;1, TCOPCMBI CYHICCTBOBAHUA U

OIIK-1
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€IMHCTBEHHOCTH, U300pakKeHUE SAMHUYHOTO CKayKa, MOKa3aTeIbHOMH,
CTETIEHHON, TPUTOHOMETPUUYECKHUX U TUIIEPOOTNUECKUX (PYyHKINH.

34.| Teopembl mOIO0MS, CMEIIICHHSI, 3a11a3/IbIBAHUS, CBEPTHIBAHUS OIIK-1
opurunanos. luddepeHunpoBanue u UHTETPUPOBAHUE OPUTHHATIOB.

35.| Tabnuiia OpUTHHATIOB U X U300paKEHUH. OIIK-1

36. | [Ipumenenue npeodpazoBanus Jlamnaca k uarerpupoBanuto JIY u OIIK-8

cucreM JIZIY ¢ mocTossHHBIMU KO3 GUITEHTAMH, BEIYUCICHUIO
HECOOCTBEHHBIX HHTETPAJIOB, PEIICHUIO HHTETPAJIBHBIX YPaBHEHUH,
HEKOTOPBIX 33124 MaTeMAaTUIECKON (H3HKH.

5.2.2. TunoBsble 3a1aHus1/3a1a4M /151 OlleHKHU cpopmupoBanHocTn komneTenuuii OIK-1, OITK-8

KonTponsnas padora no teme «lIpenen uncioBoit mociaenoBaTenbHOCTH U QyHKIMK. HenpepbIiBHOCTH
byHKITUN
1. 3anucare omnpegenenue mnpenena @yHkuun 1o Kommwm, HapucoBaTh rpaduk  (QyHKIMH,
ynosieTBopstomiei ycnosuto: lim f(X) =6.

x—1
2. Tloctpouts Tpaduk GYHKOWUH, [UIT KOTOPOW OJHOBPEMEHHO BBITIOJHSIIOTCS — YCIIOBHSL:
lim f(x)=4; lim f(X)=—0; lim f(xX)=+x.
X—>—00 X—>—2 X—>
arcsin™ - 5
. n. . 3-+5x+4 | ) 2/x +3/x +54x ,
3. Boruuenuts npegienst: a)  lim ———— ;6) lim i B) lim 3 ; 1)
N—>-+o0 x—>1 X4 —4x2 +3 x>0 N3X —2 +3/2x -3
e3n+1 _l
. sin7x —sin2x ; tg 2x
x—0 sinx K&

4
4. WccnenoBarh (YHKIIMIO Ha HEMPEPHIBHOCTh, HAWTH TOYKH Pa3pbiBa, YCTAHOBUTHh UX XapakTep.
[TocTpouts rpaduk GyHKIHH.
lf— X2 —4x, x<-1
F(x)=Jox +1, -1<x<0
|[ Inx, x> 0.

Z[OMEU.HHHH CaMOCTOATCIIbHAsA pa60Ta I10 TEMC «HpI/IJ'IO)KeHI/IH OIIPpEACIICHHOI'O HHTErpajia»

1. BbluucauTh Wwiomans QUIrypsl, orpanudeHHod nummusamu Yy =|logg X|, y=0, X= . X=4a,

a>1
2. Bbruucnuts miomans GUrypsl, orpaduuenHoi kpusoit (X2 + y2)® = a?(y? — x?)2.

3. BpluuciuTh UIMHY Ayrd KPUBOM Xzé (y—1)3 OT TOYKHA ¢ abcruccoii X =0 g0 TO4YKH C

a0bcruccon X =2./3.
[x =asin2t,

4. BblYMCIANTDH JJUHY JYT'H KPUBOM )
y =2acost.

5. Beuuciauth 006beM Tena, 00pa30BaHHOTO BpallleHHEeM (QUTYphl, OTPAHUYCHHOW IJUHUSMU
y=1- X2, x=0, y = 0, Bokpyr ocu OX.

6. Bpruucaute o00BeM Tema, OOPa30BAaHHOTO BpalleHUEM (UTYPBI, OTPAHUYCHHOW IJHUHUEH
X? + y? = R?, Bokpyr ocu OX.
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7. BplUMCINTH KOOPAMHATHI IIEHTPA TSHKECTH (PUrypbl (MEHBLICH YacTh), OrpaHUYEHHON JIMHUSIMU
X2 +4y? =1, —X+2y =1 (MOBEPXHOCTHYIO IIIOTHOCT (PUIYPHI CUUTATH PABHOM EIUHMIIE).

KonTpomnsHas padota o teme «/Iuddepennnansaoe ucuucienne GyHKIUN HECKOIBKIX MEPEMEHHBIX)
1. BsruuciauTh npousBoHyI0 GyHKIMH Z =SIiNXy B Touke (1;0) no nanpasienuro K touke (-1; 3).

X2y
2. BI)ILH/ICJ_H/ITI) ||m—2 .
0
S1yl-xTy -1

Borapcnuts du u 02U dysxmumn u= f (x5 - y*).
Haiitu Touku skcTpeMyma QyHKimu U = €¥+2Y (x2 — y2) .
Haiftu HamGosbllee W HauMeHbIlee 3HAueHHs (yHKIMH Z =2X° —2y? Ha MHOXKECTBE

D:x*+y?><9.

JlomanrHsist camocTosiTenbHas padota 1o teme «TpoiiHble HHTErpaib»

1. Bsrumcnuts unTerpan [|[ xydxdydz, rme o6macts V orparmuena miockoctsamu y=X, y=1, z=0,
Vv

+y+7=
2. Hatiri I\f["éccy Tena V, OrpaHMYEHHOTO MOBepXHOCTAMH 64(x*+y%)=z2, x*+y?=4, y=0, z=0 (y>0,
2,2
2>0) ¢ IIOTHOCTBIO p = Sl I

JlomanrHsist camocTtosiTenbHas padota o teMe «IIoBepXHOCTHBIE HHTETPaIbD»

BBI‘H/ICJ'II/ITI) HOBerHOCT HBIC I/IHTeraJ'IBII
xzd S — 7 —X24+4=0
a) g, roe YacTh UUIMHAPUYECKOW TMMOBEPXHOCTH Y —X , OTCCUCHHas
S

INIOCKOCTBIO Y = 0 m 3aKkIroYeHHAs MEXKAY IJIOCKOCTSIMHU Z = O, 7=2.

b) || xzdxdy+ x*dydz—4dzdx, rne S — BepxHsis CTOpOHA OrpAaHHUYEHHOI YaCTH ILIOCKOCTH X —
S

2y +4z — 8 = 0, oTceYeHHON KOOPAUHATHBIMU TIJIOCKOCTSIMHU.

KonTtponbnas pabota no reMe «DyHKIIMOHAIBHBIE PSIIBI U UX MPHIIOKESHUSDY
1. Haiimure o6macth CXOAMMOCTH (DYHKIIMOHAIBLHOTO psima +° _3X+2

n=1n(n +1)x"

2. Halipute paguyc u MHTEpBaJl CXOJAMMOCTH CTENIEHHOTO Psijia U UCCIEAYITe MOBEICHHE Psiia Ha

+00 X"
KOHIaX MHTCPBaJIa CXOAUMOCTHU Z

n=12"/n +1

© [I-X
3. JlokaxxuTe PaBHOMEPHYIO CXOAMUMOCTh (DYHKIHOHAIBHOTO psiga . W,Xe[o;l].
n=1
2
4. Paznokute QyHKImIo y=1+—- B psi1 MakiopeHa 1 yKa)uTe, JUis KaKiX 3Ha4CHHUIT X
€

CIIpaBCAJIMBO PA3JIOKCHUC.

20



5.

Paznoxwure Qynkimo Yy =+ x° B pan Teinopa B OKpECTHOCTH TOUKHM X =1 M yKakUTe, 17151 KAaKUX

3HAYCHHUH X CIIPaBCAJIMBO PA3JIOKCHUC.

6.

7.

6.

5 7 2n+3
. X° X X
Haiitu cymMy CTENEHHOTO psijia ?4-_ + + +
] o 2 oneg
Beraucmurs  X* - sin “dx ¢ tounoctrio £=0,00001.

b2

Y4uedHo-MeToqUYecKOe U HHPOPMAIIMOHHOE 0O0ecnieYeHue JUCIUTIMHBI

a) OCHOBHas IuTepaTypa:

1.

lankwuna C.10O., I'ankun O.E., Kpyrnosa C.C. Teopus npenesnos. uddepeHimanbHoe HCUucIeHne
GyHKIME OHON mepeMeHHOU. DIeKTpoHHOe yueOHo-Mmeroauueckoe rnocobue. 2010 r. Hmwxuuit
Hosropon. HHI'Y. Perucrpammonnsnii Homep 226.10.06. Axapec pecypca B HWHTEpHETE:
www.unn.ru/books/met_filessMAL_KGG.pdf

. I'ankuna C.10O., INankua O.E. Heonpenen€uublit mHTErpas. DNEKTPOHHOE YI€OHO-METOIUIECKOE

nmocobue. 2015 r. Hwxuuit Hosropox. HHI'Y. Perucrpamumonssiii Homep 951.15.06. Anpec
pecypca B mHTepHeTe: WwWw.unn.ru/books/met_files/Neoprint.pdf

. T'ankuna C.1O., T'ankua O.E. Onpenenc¢HHbIH WHTErpall U €ro MPUIOKEHUs. DJIEKTPOHHOE

yaeOHo-Meroauueckoe nocooue. 2015 r. Huxnauit Hosropoa. HHI'Y. Perucrpanuonnsiii Homep
950.15.06. Anpec pecypca B uaTepHere: WWw.unn.ru/books/met_files/Oprint.pdf

. I'ankuna C.10O., lNankun O.E. luddepennunanpHoe ucuncienne (GyHKIIUNA MHOTHX TEPEMEHHBIX.

Kypc nexmuii. DnekrpoHHoe ydeOHO-meTtomumdeckoe mocobue. 2017 r. Hwkaumit Hosropog.
HHIT'Y.  Perucrtpanmmonnsiii  Homep  1468.17.06. Anpec pecypca B  HWHTEpHETE:
www.unn.ru/books/met_files/Diflsch.pdf

. SIctpebosa M.YO. UucnoBsie psaapl: YdueOHO-MeToauueckoe nocooue. — Hwxauit Hopropoa: M3n-

Bo HHI'Y, 2023. — 68 c. — Tekct: anexkrpoHHbiid. Peructpanuonnsii Homep 3063.23.06. Anpec
pecypca B uHTepHeTe http://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850912&idb=0

ConmgaroB M.A., KpyrmoBa C.C., Kpyrnos E.B. Maremarnueckuii aHaian3 (QpyHKIMH MHOTHUX
nepeMeHHbIX: YueOHoe nocobue. — Hwxuuii Hosropoa: M3n-so HHI'Y, 2014.

B oubmuorexke HHI'Y 90 sk3. Cchuika Ha KaTalor:
http://www.lib.unn.ru/php/details.php?Docld=467747

7.

ConnatoB M.A., Kpyrnosa C.C., Kpyrnos E.B. Huterpanbl HecoOCTBEHHBIE M 3aBUCAIINE OT
napamerpa. Psaaer: YuebHoe mocodue. — Huxnuit Hosropoa: M3a-so HHI'Y, 2014,

B oubmuorexke HHI'Y 90 3k3. Ccplika Ha KaTajor:
http://www.lib.unn.ru/php/details.php?Docld=467655

8. bepman I'.H. COopHuk 3a1a4 1o Kypcy Matematndyeckoro aHanusa. — M.: Hayka, 1985.
B ouommorexe HHI'Y 370 sk3. Ccbliika Ha KaTaJior:
http://www.lib.unn.ru/php/details.php?Docld=92714

0) IOTIOTHUTENIbHAS TUTEepaTypa:
1. Kyapssues JI.I. Kypc Mmatemaruueckoro ananusa, T. | — M.: Beicias nikoina, 1988.
B 6ubmmorexe HHI'Y 370 sx3. Ccbuika Ha KaTajor:
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http://www.unn.ru/books/met_files/MA1_KGG.pdf
http://www.unn.ru/books/met_files/NeoprInt.pdf
http://www.unn.ru/books/met_files/OprInt.pdf
http://www.unn.ru/books/met_files/DifIsch.pdf
http://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=850912&idb=0
http://www.lib.unn.ru/php/details.php?DocId=467747
http://www.lib.unn.ru/php/details.php?DocId=467655
http://www.lib.unn.ru/php/details.php?DocId=92714

http://www.lib.unn.ru/php/details.php?Docld=364323

2. Kynpssues JI.JI. Kypc maTemarudeckoro ananusa, T. 2 — M.: Beicmas mikona, 1988.

B oubnmorexke HHI'Y 325 sk3. Ccbliika Ha KaTajior:
http://www.lib.unn.ru/php/details.php?Docld=298122

3. Kynpssues JI.I. Kypc maTemarndeckoro ananusa, T. 3 — M.: Beicmas nikona, 1989.

B oubnurorexke HHI'Y 168 3k3. Ccbliika Ha KaTajior:
http://www.lib.unn.ru/php/details.php?Docld=93050

4. ConmatoB M.A., Kpyrnosa C.C. Maremarndeckuii anann3 (yHKIIMH OJTHOTO ITEPEMEHHOTO:
VYuebnoe nocobue. — Hmwxuuit Horopoa: Usn-so HHI'Y, 2013.

B ounbmorexe HHI'Y 111 »x3. Cebliika Ha KaTaior:
http://www.lib.unn.ru/php/details.php?Docld=474881

5. Unpun B.A., Ilo3uak O.I'. OcHoBEI MaTeMaTudeckoro ananmusa. Yacts 1, Hacts 2 —

M.: DUSMATIINUT, 2001.

B 6ubmorexe HHI'Y 55 sk3. Cebliika Ha KaTajior:
http://www.lib.unn.ru/php/details.php?Docld=31258
http://www.lib.unn.ru/php/details.php?Docld=389760

6. ®Puxrtenronsi; .M. OcHoBbl MaremaTuueckoro anammsa, 1.1 u T1.2. — CII6.: Jlans, 2008.

B ouommorexe HHI'Y 208 »k3. Ccpliika Ha KaTajior:
http://www.lib.unn.ru/php/details.php?Docld=298117

B) mporpammHoe obecnieueHune u MHTepHeT-pecypchl (B COOTBETCTBUHU C COJICPKAaHUEM JTUCITUTLIHHBI)

www.biblioclub.ru ObC «YHuBepcuTeTcKast OMOIMOTEKA OHIIAHHY
www.elibrary.ru Hayunas snextpoHHast OuOIHOTeKa
www.ebiblioteka.ru VYuuBepcanbHble 0a3bl JAHHBIX H3AaHUI

7. MaTepuajibHO-TeXHUYECKOe oDecreyeHne THCIUTILIHHbI

[ToMemenus mpeAcTaBisItOT co00i y4eOHbIC ayIUTOPUU IS MPOBEACHUS YYCOHBIX 3aHSATHH,
MPEeIyCMOTPEHHBIX TMPOTPAMMOM, OCHAIlEHHbIE OOOPYIOBaHHEM M TEXHHYECKHMMH CpEACTBAMHU
oOyueHusi: MapTamMH, CTYIbsIMH, y4eOHOW J[OCKOH. YueOHas W Hay4yHas JuUTeparypa, y4eOHO-
METOJMYCCKUE MaTepHalibl, IIPEACTABICHHBIE B OMOMMOTEYHOM (OHAE U B DIJICKTPOHHBIX
OuOIMOTEKAX.

[Tomemienuss A7 CaMOCTOSITENNBHOW PabOTHI 0OYdYalOIIUXCSl OCHAIIEHbI KOMIIBIOTEPHOU
TEXHUKOM € BO3MOXXHOCTHIO TMOJAKIIoYeHUs K cetu "HHTepHer" u oOecnedeHbl AOCTYIIOM B
ANIEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTENBHYIO CPEY
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http://www.lib.unn.ru/php/details.php?DocId=364323
http://www.lib.unn.ru/php/details.php?DocId=298122
http://www.lib.unn.ru/php/details.php?DocId=93050
http://www.lib.unn.ru/php/details.php?DocId=474881
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[Iporpamma coctapiieHa B cootBeTcTBUH ¢ TpeboBanussmMu OC BO HHI'Y ¢ yuetom pexomenaanuii u
OIIOII BIIO no nanpasnenuto moarotoBku 09.03.02 «MubopMaimoHHbIe CHCTEMBI M TEXHOJIOTHI.

ABTOD:

JOIICHT Kadeapbl MPUKIIATHONH MAaTEeMaTHKH
NUTMM, k. ¢.-M.H. Sctpeboa U.1O.

3asenyromuii kapeapoit UTOU
I.T.H., podeccop ®unenpman B.P.

[Tporpamma ono0OpeHa Ha 3aceJaHUU METOANYECKON KOMUCCHH (PU3MUECKOTro (paKylIbTeTa, IPOTOKOIT
ot «20» mag 2023 roxa
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