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1 Hesn u3a1a4u U3yYeHHUs TUCHUINIHHBL

1.1 Ilesb 0cCBOEHUS TUCHUIIUHBL.

[IpuBuTHE HABBIKOB MaTEMATUYECKOTO METO/Ia UCCIIEOBaHMs HAyYHbIX IIPOOJIEM BO B3aUMOCBSI3U C
MOPOXKJIAIOUIMMY UX 33/la4aMH C Pa3IMUHBIM COJEp)KaTeIbHbIM HanolHeHneM. Co3laHue OCHOBATENIbHOMN
TEOpeTHUECKOW 0a3bl uisd YriayONEHHOTO W3Yy4YEHHs CHENHaIbHBIX TEOpWH, BO3HHUKAIOIIUX B CaMOM
MaTeMaTHKe, a Takke B €€ NPUIOKEHUSX B MEXaHUKE, MaTeMaTH4YeCKOW (QHU3UKE, SKOHOMUKE U
COLIMAJIbHBIX HAYKaX.

1.2 3agaum IMCUUIIHHBL

CdhopmupoBaTh Ha TpUMEpax TEOMETPHH, TEOPHH MHOXXECTB IMOHATHE 00 aKCHOMAaTHYECKOM
Mmertoze. IIpoaeMoHCTpUpOBaTh €ro BO3MOXKHOCTH B KOHCTPYKTHBHOW TEOPUU JEHUCTBUTEIBHBIX YHCEI.
JlaTh BBeJeHHE B TOTOJIOTHIO BEIIECTBEHHOMW MPsIMOM, MpOoCTpaHCTBa R™, OCHOBBIBAsICh HAa TOHSITHSAX
OKPECTHOCTH TOYKH M CXOJMMOCTH IOCJIEJOBATEILHOCTH ToueK. /laTh BBEJEHHE B TEOPUIO HETIPEPHIBHBIX
0oTOOpakeHU, ToMeoMOp(PHU3MOB, Pa3BETBICHHBIX W HEPA3BETBICHHBIX HAKpbITUW. JlaTh BBeneHUE B
TEOPUIO U MpHIIoKEeHUs tuddepeHpyeMbIx oToopaxeHnil, 1udpdepennnanbabix GopM. JlaTh BBeneHue B
Teoputo uddepeHnupyeMbIx MHOTO00pa3uii, MX paccioeHuil. JlaTh BBeJeHHE B TEOPUIO MEpPHI B
OpraHMYEecKOM CBSI3U MEXIy co0oil kimaccuyeckux mep. JlaTb BBEJIEHHE B TEOPUIO MHTETPUPOBAHUS B
npoctpanctee R*, n = 1. JlaThb mpencTaBlIeHHE O TEOPUHM HMHTETPUPOBAHMS Ha MOBEPXHOCTAX. [laTh
MIpe/ICTaBJICHUE O TEOPUM HHTErPUPOBAHMSI Ha MHOroooOpasusx, odmieil teopeme Crokca, €€ CBA3M C
KJIACCHYECKUMM TE€OpEMaMHU BEKTOPHOTO aHain3a. /[aTh BBEAECHHE B TEOPUIO T'OMOJIOTHA U KOIOMOJOTHH.
Jlatb mpencTaBiieHHe O BEKTOPHBIX MOJSAX, Mpou3BoHOM JIu, Teopeme ne Pama. /lath npencraBnenue 06
WHTETPATBHBIX M JUCKPETHBIX MpeoOpa3oBaHUSX (YHKIHMA, WX CBOWCTBaX W MNpUMEHeHHUsX. JlaTh
npenacTaBieHue o Teopuu o0000mEHHbIX ¢GyHknui JI. [IBapna um Teopun QyHKUuMN ¢ 000OMIEHHBIMU
npou3BogHbIME C.JI. CoboseBa 1 X MPUMEHECHHSIX.

1.3 MecTo AUCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMBbl.

Jucnumiamaa «MaTeMaTHYecKHid aHajau3» OTHOCHTCS K oOs3arenbHOM dvactu bioka 1
"Mucturnmuabl (MOaynH)" ydeOHOTO TIaHa. B coOTBEeTCTBHHM ¢ pabOYMM y4eOHBIM IIAHOM JUCITUILIMHA
n3ydaercs Ha 1, 2 kypce mo ouHoO¥ (popme oOyuenus. Bum mpomexxyrounoit arrecranum: 3auert (1, 3, 4
ceMecTphl), sk3ameH (1-4 cemecTpsl).

Ha HavanbHO#M cTaguu As U3y4eHUs AUCHUIUIMHBI TPEOYIOTCS TIIyOOKHE 3HAHUS IIKOJIBHOTO Kypca
MaremaTuku. [lo Mepe NpOABWKEHUS NIpPU HU3YUYEHUU MaTepuana TpeOyroTcss TriyOoKoe MOHHUMaHHE
M3y4aeMbIX MapauleIbHO KYPCOB JMHEHHOM anreOphl, anreOpbl, o01ei Tonojgoruu u auddepeHunaibHon
reoMeTpud, TuddepeHIrnaIbHbIX YpaBHEHUN U TEOPUH PYHKIUH KOMIIJIEKCHON MEPEMEHHOIA.

Pe3ynbTarel TeOpUM MAaTEMAaTUYECKOTO aHAJINM3a U €€ METOJIbI UCIIOJIb3YIOTCA IPU U3YYEHUU KYPCOB
Teopun (YHKIMI KOMIUIEKCHON mepeMeHHOU, nuddepeHanbHbIX ypaBHEHUN, TEOPUU BEPOSATHOCTEH,
g depeHnnaibHOM reoMeTprr, (QYHKIIMOHAEHOTO aHATN3a, BBIYUCIUTEIbHBIX METOIOB.

1.4 TlepeyeHb MUIAHMPYEMBIX pe3yJbTATOB O0y4YeHHs] IO IHCIHUILINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00pa30BaTeIbHON MPOrpaMMbl.

W3ydyenue naHHOW y4eOHON IUCHMILIMHBI HalpaBlieHO Ha (OpMUpOBAaHHE Y OOydarOUIUXCS
obuienpodeccroHanbHbIX U MpodeccnonansHbix Komnerenuuii OIMK-1, TTK-1.

Ne MHexe Comeprarme B pe3ynbTare nu3yueHus yueOHOM TUCIUILTUHBI
KOMITET | KOMIICTCHIINH (MUK € 0Oyuarowuecs JOJLKHEL
E CHIIMH 4acTH) 3HATD yMeTh BJIAJETh
1. | OIIK-1 | crmocoOeH HaxOUTh, OCHOBHEIE [IpumensTh Hasbikamu
(bopMynHupoBaTh U TIOHSTHS, TIOJTyYCHHBIC IPUMEHEHHS
pelaTh akTyajibHbIC U OTIPE/ICIICHUS U | HABBIKH B METOJIOB
3HAYUMBIE TIPOOIEMBI CBOMCTBA JPYTUX MaTeMaTHIECKO
(dhyHIaMeHTaIbHOM 00BEKTOB obmacTsax IO aHAIH3a B
MaTeMaTHKH i MCXaHUKH | MaTeMaTHYeCKO-| MaTeMaTHYECKO | rpyryx
ro aHaau3a T0  3HaHUSM | geoooros
AMCIMIUIAHAX | \rareMaTHIECKO
CCTECTBCHHOHA | [ o
yaHoro JUCHHILIMHAX
CONCpaHHA €CTCCTBCH-
HOHAY4YHOTO




Ne Wzexc Conepane B pe3ynbrare usyuenust yueOHON TUCIUILINHBI
, UeCs JIOJKHBI
KOMIIET KOMIETEHINH (Miu eé oby4atomuecs 1ox
.
- CHIINH IlElCTI/I) 3HATh YMeETb BJIAJIETh
COJIEpKAHUSI
2. | TIK-1 criocobeH (GOPMYITHPOBKHU | OTIPEACTIATH arnmaparom
(bopmynupoBaTh 1 U JI0Ka3aTesibC- | Kiacc 3ajad, MaTeMaTH4eCcKO
peniaTh akTyaJlbHbIE U TBA YTBEPXKAC- | /It KOTOPBIX ro aHau3a,
3HAYUMBIE 3a0a4U HUU, MCTOZIbI HNPUMCHUM TOT | \jeTomaMu
byHIaMeHTANIBHON 1 UX IoKa3a- WM UHOM Al | pypvieneHust
TIPUKIAHOM TeIbCTEa napar, BeiOH- | 5110 anmraparak
paTh METOJ pe-
MaTeMaTHKU pEIIeHNIO0 3a/1a4
HICHUS] KOHK-
pETHOTO THIIA
3a1a4

2. CTpyKTypa H coJepKaHue THCIUTLTHHBI.

2.1 Pacnpenaesienne TPyA0EMKOCTH AUCHUILIMHBI 10 BUIaM PadoT.

OO6mast Tpy10EMKOCTh JUCIUIUIMHBI COCTABISIET: 24 3aueTHble eauHUIBI (864 4YacoB, W3 HHUX —
543,8 4. KOHTaKTHON PabOTHI: JTEKIUOHHBIX 264 4., mabopaTopHbIX 264 4., KCP 14 4., UKP 1,8 u.; 132,4 4.
CP, 187,8 u. Kontpounp).

Bunx yaeOHoit paboThl Bcero CemecTpsl
4acoB (uachl)
1 2 3 4
KonTakTHasi padora, B TOM 4ncie 543,8 1385 | 130,3 | 1425 | 1325

AyauTopHbIe 3aHATHSA (BCETro) 528 136 128 136 128
3aHsaTHA JIEKIIMOHHOT'O TUIIA 264 68 64 68 64
JlaGopaTopHbIe 3aHATHS 264 68 64 68 64
HNuast koHTaKkTHasi padora: 15,8 2,5 2,3 6,5 45
KonTtpons camoctositennbHoi padoTsl (KCP) 14 2 2 6 4
[Tpomexxyrounas arrectanus (MKP) 1,8 0.5 0.3 0.5 0.5
CamocrosiTe/ibHasi padoTa, B TOM YHCJIe: 132,4 23,8 5 64,8 38,8
[IpopaboTka yueOHOTO (TEOPETUIECKOTO)
Marepuana u 117.,8 21 4 60,8 32
BBITIOJTHEHHUE JIOMAIITHUX 33 JaHUI
[ToaroTroBka K TeKyIeMy KOHTPOIIO 14,6 2,8 1 4 6,8
KonTpoJb: 187,8 53,7 44,7 44,7 | 447
[ToaroroBka k sK3aMeHy 187,8 53,7 447 447 447
Oo6masn yac. 864 216 180 252 216
TPY/OEMKOCTE: B TOM fieie 5438 | 1385 | 1303 | 1425 | 1325

KOHTAKTHasi padoTa ’ ’ ’ ’ ’

3a4. ell. 24 6 5 7 6

2.2 CTpyKTYpa AMCUMILJIMHBI:
Pacnpenenenue Bu10B yueOHOH pabOTHI U UX TPYAOEMKOCTH IO pa3jiesiaM TUCHUTLTUHBL.
Paznesnbl qUCHUIUIMHBL, H3y4aeMble B MIEPBOM CEMECTpe (ouHas gpopma)

KonunyecTBo yacos
AynuTopHas Breay/u
Ne HaumenoBanue pasaesnos (Tem) Beero paGora TOpHasi
paborta
JI 113 | JIP CPC
1. |Axcuomarugeckuii Meton. Teopust MHOXKECTB. 32 10 - 16 6
2.  |[KOHCTPYKTUBHAs M aKCHOMATHUYECKask TEOPHs 28 10 - 10 8




IEHCTBUTEIIbHBIX YHCEIL 36 16 - 18 2
4.  [Tomosorust BEIECTBEHHOM MPAMOIA. 30 14 - 10 6
5. [Tomoyorust MHOTOMEPHBIX IIPOCTPAHCTB. 338 | 18 - 14 1,8
UTOIO no pazoenam oucyuniumvi 159,8| 68 68 23,8
KonTponas camoctosrensHoit padots! (KCP) 2
[Ipomexxyrounas arrecrarus (M1KP) 0,5
[ToaroToBKa K KOHTPOJIIO 53,7
OO6mast Tpy10€MKOCTb 110 UCIUTUTHHE 216
Paznensl nucuninuHel, n3ydaeMbie BO BTOPOM CEMECTpE:
KonnuectBo yacos
Breaynu
No HawnmenoBanue pa3nenos (Tem) AyauTopHas TOpHast
Bcero pabota
pabota
J | 13 JIP CPC
1. |JloxanbHbIe U rIT00ATFHBIE CBOMCTBA HEMPEPHIBHBIX
(hyHKIIHI BelIeCTBEHHON MepeMeHHOM. 17 8 ) 8 1
[IpocTpaHCcTBO HEMPEPHIBHBIX QYHKINH
2. |duddepeHimpyembie 0TOOPaKEHHUS. o5 | 12 . 12 1
3. |OCHOBBI TEOMETPHUYECKOTO aHAJH3a. 37 | 18 ) 18 1
4. |HccnenoBanue S5KCTPEMYMOB (QYHKIMI MHOTHX
TepEMEHHBIX. 17 8 ) 8 1
5. |IIepBo0Opa3Has U HEONMPEAEIEHHBIM UHTErPaL.
IIpaBuia BeIYMCIEHUS HEOTIPEAEIEHHOT O MHTErpaia. 37| 18 ) 18 1
HUTOI'O no pasoenam oucyuniunbsl 133 | 64 64 5
KouTtpons camocTositensHoi padotst (KCP) 2
IMpomexyrounas arrecranus (MKP) 0,3
IToaroroBka K KOHTPOJIIO 447
OOmiast TpyJI0EMKOCTb IO TUCITUTLIHHE 180
Paznensl tucuMnuinHel, U3yd4aemMble B TPEThEM CEMECTPE:
KonunuectBo yacos
Bueayau
No HawnmenoBanue paznenos (Tem) AyauTopHas TOpHAs
Bcero paboTta
pabota
J | I3 JIP CPC
1. |MurerpupoBanue QyHKIHMIA BEECTBEHHOM
MIEPEMEHHOI. 44 | 14 ] 14 16
2. |Teopust MepbI ¥ HHTErPUPOBAHUE (PYHKIIMIA MHOIHX
MEPEMEHHBIX. 4441 14 ) 14 16,4
3. |udpepenunansusie popmsl. HTErpUpOBaHUe
JuddepeHTHaIBHBIX QOPM. 5641 20 } 20 16,4
4.  |DneMeHTHI BEKTOPHOIO aHAJIM3a. 56 | 20 ) 20 16
UTOI O no pazoenam oucyuniutvl 200,8| 68 68 64,8
KonTpons camocrostenbHoii padotsl (KCP) 6
[Ipomexyrounas arrectauus (MKP) 0,5
[ToaroroBka K KOHTPOJIIO 447
OO01mast TpyJOEMKOCTb IO AUCITUILINHE 252

PaBI[eJII:I JUCHUTIUIMHBI, U3YYa€MBIC B Y€ETBEPTOM CEMECTPE!

KonuuecTBo yacoB




Bueaynu
No HawnmeHnoBanue pa3aenos (Tem) AymutopHas TOpHast
Bcero paboTta
pabota
JI 113 JIP CPC
1 |Uurerpuposanue nudpepennmansubix Gopm Ha 36.8
MHOT000pasusX. ol 14 ) 14 88
2 |DyHKUIMOHATBHBIC PSIIBL. 38 | 14 - 14 10
3 |Huterpanpubie npeoOpazoBanus (HyHKIIUH. 46 | 18 - 18 10
4 | Teopus pactipenenenuii JI. IlIBapua u npoctpanctsa C.JI. 46
Cobornega. 18 ) 18 10
HUTOI O no pazoenam oucyuniunvl 166,8| 64 64 38,8
KonTpons camocrostensHoi padotsl (KCP) 4
IMpomexyrounas arrecrauus (MKP) 0,5
IToaroroBka K KOHTPOJIIO 447
OO1as TPyJ0EMKOCTD T10 JIUCIUILIHE 216
2.3 Conep:xaHue pa3/ieJioB AMCHUTIJIHHBI:
2.3.1 3aHATHS JTeKIMOHHOT0 THMA.
HanmenoBanue Popua
Ne Coneprxanue pasniena TEKYILETro
paszena
KOHTPOJISI
1 2 3 4

1. |Axcuomartnueckuii | AkcmomaTHuecKuit MeTo . CpaBHCHHE aKCHOMATHK. Onpoc Ha
Meron. Teopus MHoOxecTBO HaTypaJIbHBIX YMCell, akcuoMarnka [leaHo. |3ansaTusx
MHO>KECTB Cucrtema akcuom ZFC teopun MmHOoxecTB. [loHsiTHE

oToOpakeHus1 MHOkKeCTB. KOHCTpYKTHBHOE IMOCTPOCHUIMA
cucteMmbl yucen Gon Heitmana. CpaBHeHHE akCHOM
[Teano u TeopeMm o uncnax ¢on Heitmana.

2. |KoucrpyktuBaasu | Koublo nensix uncen. Ilone paruoHanbHbIX 4ncel. Onpoc Ha
AKCHOMaTHYECKast O pa3pemmmocTty anredpanvyeckux ypaBHeHH B 3AHSATHIX
TEOpUSI Pa3JINYHBIX YUCIOBBIX MHOKECTBaX. KOHCTpYKTHBHAs
JNENCTBUTENBHBIX Teopus JleneknHa u akcuoMaTuiecKkasi Teopus
YuCen. ['mbOepTa neicTBUTENBHBIX yncesl. CpaBHEHHS

OECKOHEYHBIX MHOKECTB. [ paHUIIbI 1 FPAaHU MHOYKECTB.
O pazpeminmocTu anredpandyeckux ypaBHEHU B [0JIe
JEUCTBUTENBHBIX uncen. [lojie KOMIIEKCHBIX Yncer.

3. |Tomonorus CuctemMbl OKpECTHOCTEM TOUEK HA BELIECTBEHHOM Ompoc Ha
BEILIECTBEHHOM PSIMOM, CUCTEMBI OTKPBITBIX M 3aMKHYTBIX MHOXECTB, |3aHATHIX
MPSIMOH. [pe/eNbHbIE, T PAHUYHBIE TOUKU MHOKECTB, KOMITAKTHBIE

MHO’KECTBa Ha YMCJIOBOH MPAMOii, KOMIIAKTU(PUKALIUS

YUCIIOBOM NPSIMOM, TEOPEMBI O BIIOKEHHBIX OTPE3KaX U

MOKPBITHSIX YUCIOBBIX MHOKECTB. UKCIIOBBIE

MOCIIE0BATEIBHOCTH U TIOANOCIIEI0BATENBHOCTH,

xaycaophoBsI MpocTpaHcTBa. [IpUHIMIIBI BEIYUCIECHUS

IIPENENOB MTOCIEA0BATEIBHOCTEN, YUACIOBBIE PAIBI,

CXOJIMMOCTb YUCIIOBBIX PSIZIOB U TIOCJIEN0BATEIBHOCTEN.
Tomnomorus Mertpuueckasi CTpyKTypa B MHOTOMEPHOM Ompoc Ha

4. | MHOrOMEpPHBIX npocTtpancTBe. OTKPBITHIE U 3AMKHYTHIE MHOYKECTBA B | 3aHSATHSAX
MIPOCTPAHCTB MHOTOMepHOM. KoMITakTHbIE MHOKECTBA,

KOMIaKTU()UKAIHSI MHOTOMEPHBIX IPOCTPAHCTB I10
AJeKcaHIpOBY.




dopma

nepeMeHHbIX. Teopema 0 HeIBHOM QyHKIMU AT
otobpakeHuit. Teopema 06 06paTHOM 0TOOPaKEHHH.
JlokanbHOE MpUBEIEHUE OTOOPAKEHUS K
KaHOHMYECKOMY BUIY (T€OpeMa 0 paHre).

Ne Hanveriopare Conepxanue paznena TEKYILEro
paznena
KOHTPOJIS
1 2 3 4

5. |OTobOpaxeHus OTto0pakeHrss KOHEYHOMEPHBIX ITPOCTPAHCTB U Omnpoc Ha
KOHEYHO — MEPHBIX | ICHCTBUTEIbHO3HAYHBIC (DYHKIIMU MHOTHUX 3aHATUIX
IIPOCTPAHCTB. nepeMeHHbIX. PaznuuHble onpeaesnenus npeaena
HenpepoiBHble (GyHKIIMH B TOUKE, X SKBUBAJICHTHOCTh. HempepriBHEIE
oTOOpaKeHUs B TOUKE U HAa MHOXecTBe oToOpaykeHus1. Konebanue

(YHKIIMM Ha MHOYKECTBE U B TOUKE, CBS3b C
HENPEPHIBHOCTBIO.

6. |JlokanbHbIC U Krnaccudukanus touek paspbiBa QpyHKIUI 01HON Omnpoc Ha
rio00anbHbIe BEILIECTBEHHOW ITepeMeHHOoM. [IpocTpaHcTBO 3aHATUAX
CBOMCTBA HENPEPBIBHBIX HA OTpe3Ke PYHKUUN, KpUTEPUI
HENPEPbIBHBIX KOMIIaKTHOCTH.

(b yHKIMIH. HenpepriBHbie Ha KoMTakTe QyHKIUU. Teopemsl 0

[IpoctpancTBo MIPOMEXKYTOUHBIX 3HAUEHUAX OTOOpaKEeHHM Ha JINHEITHO

HENpPEepbIBHBIX — CBSI3HBIX MHOYKECTBaX.

(G yHKIMH. Teopemsl 0 TOCTHKEHUU BEPXHEW U HWKHEW I'PaHEn
HEeNpepbIBHBIMU (PYHKIMSIMH, 3aJaHHBIMH Ha KOMIIAKTeE.

7. | duddepenumpyemsie | [InddepeHmpyeMbie 0TOOpaKEHUS U UX Ompoc Ha

OTOOpaKEHUS muddepennnansl. YacTHBIC IPOU3BOIHBIE PYHKITHI 3aHITUIX
MHOTHX MIepeMeHHbBIX. Paznoxenue muddepennuana
(GYHKIIMA MHOTHX TIEPEMEHHBIX 110 0a3UCHBIM
muddepennmanam. Matpuna Sxkodu oToOpaskeHUsI.
['eomeTrpuueckuii cMbica nuddepeHiuana
oToOpaxeHus. TuBapuanTHOCTh nuddepeHiuana
dbynkuu. [emnoe npasuio nuddepeHupoBanus
oToOpaxenuit. J{uddepennuans 1 Ipou3BoHBIC
BBICILIETO MOpsAIKa 11 QYHKIUIN BEIIECTBEHHOM
nepemenHo#. Teopemsr Jlarpanka mist pyHKIui
BEILIECTBEHHOM IMEPEMEHHON U OTOOPAKCHHA.
DKCTpeMyMbl (DYHKIIUHA BEIICCTBEHHOHN MEPEMEHHOM.
®opmyna Teiiopa, 0CTaATOYHBIN WIECH B Pa3I0KEHUU
dbynkuuu no popmyne Teitnopa. [1paBuna Jlonurans
packpbITUS HeonpeaenéHHoCcTe!. Boimykiibie GyHKITUY.
Uccnenoanue rpadukos ¢pynkuumii. Knaccuueckue
HEPaBEHCTBA.

8. |OcHoOBBI ®opmyna Teitnopa 11 GyHKIMH MHOTUX TepeMeHHbIX. |Onpoc Ha
TrE€OMETPUYECKOTO OKcTpeMyMbl QYHKIMI MHOTUX MEpPEMEHHBIX. 3aHATUAX
aHanu3a. KacatenbHast I10CKOCTh K TpaduKy GYHKIMNA MHOTHUX




9. |UccnenoBanue OYHKIIMOHATIBHO HE3aBHCUMBIE CUCTEMBI (DYHKITHHA. Omnpoc Ha
9KCTPEMYMOB [ToBepxHOCTH B MHOTOMEPHOM IPOCTPAHCTBE UX 3aHATUAX
(GyHKIMI MHOTHX KacarteJbHbIe pocTpancTBa. HeoOxoanmele n
[IEPEMEHHBIX. JIOCTATOYHBIE YCIOBUSI CYIIECTBOBAHHUS YCIIOBHOTO

9KCTpeMyMa QYHKIIMU MHOTHX ITEPEMEHHBIX.

10. |TepBooOpasnasi u | MHTerprpoBanue GyHKIMIA 1O YaCTSM. Omnpoc Ha
unTerpai. [Ipasuna |MHTerprpoBanne GyHKIUI C TOMOIIBIO 3aMEHBI 3aHATUAX
BBIUMCIICHUS nepeMeHHo. IHTerpupoBanue paunoHalbHbIX U
HEONpPEACAEHHOTO | TPAHCUEHIECHTHBIX (YHKIUH.

UHTErpaja.

11. | MaTerpupoBanue [Tpob6nema HaxoxIeHUs IEPBOOOPA3HON ISt Ompoc Ha
GbyHKIMMA IIPOU3BOJILHON HENMPEPHIBHON (QYHKINHU, €€ Pr3HUecKas |3aHITHUIX
BELIECTBEHHOU uHTeprnperauus. Onpenenenue naterpana Pumana nmis
IIEPEMEHHOM. ¢GyHKUMI 01HOM epeMeHHOM. IHTerpai c nepeMeHHbIM

BepxHUM npenenoM. opmyna Herotona-JleiiOHuna.

12. | Teopus mepsl u Cucrema MHOKECTB B MHOTOMEPHOM ITPOCTPAHCTBE, Omnpoc Ha
WHTETPUPOBAHUE n3MepuMsix 1o XKopnany. M pyHkuuit MHOTHX 3aHATUAX
(GyHKIMI MHOTHUX MIEpEMEHHBIX 10 n3MepumMomy 1o JKopaany MHOXKECTBY.
MIEPEMEHHBIX N3mepuMocTh MHOXKECTBA U UHTETPUPYEMOCTH TIO

Pumany ero xapakrepuctuueckoi GyHKIUH.
Heob6xonuMble 1 JocTaTOUHBIE YCIOBUS
unrerpupyemoctu Jlap0Oy, [ro0ya-Peitmona, JleGera.
Knacc uarerpupyemoix no Pumany ¢pynknuii. Kpatasie
Y IOBTOPHBIE MHTEIPAJIBL.

13. | Auddepenmmanshbie |[ToBepXHOCTH B MHOTOMEPHOM IpocTpaHcTBe. Kpaii Ompoc Ha
(bOopMBI. IIOBEPXHOCTU, OPUCHTUPYEMBIEC IOBEPXHOCTH. 3aHATUAX
HurerpupoBanue IToBEepXHOCTHBIE U KPUBOJMHEWHBIE HHTETPAJIBI KAK
muddepeHIMabHBIX | MHTETpaTbl OT AuddepeHImanbHbIX GopM. OCHOBHBIC
hopm. dbopMyIbl aHaTU3A.

14. | DnemenTsI BekropHsbie noss u GopMbl B TPEXMEPHOM Omnpoc Ha
BEKTOPHOTO aHANIN3a. |[IpocTpaHcTBe. JuddepeHnnanbHbie onepaTopbl TEOPUU | 3aHATHIX

noJs. Jludpdepenunansbaeie onepaTopsl B
KPUBOJIMHENHBIX KOOpAuHaTax. [loTeHuuanpHpIe noIs.
BexTopHslii noTeHnyan nosis. TouHble U 3aMKHYTBIE
¢opmbl. He nHBapraHTHOCTB Omnepanuii TuBepreHuuu u
poTOpa MpH MPOU3BOJIbHBIX (HE OPTOrOHAIBHBIX)
npeobpa3oBanusx. UHBapuaHTHas popMa CUCTEMBI
ypaBHeHUN Makcseina.

15. |MuterpupoBanme TeH30pHbIE IPOCTPAHCTBA IPOCTPAHCTB U (POPM. Omnpoc Ha
middepeHimanbHbIX | BHenTHIE Mpon3BeeHNs TPOCTPAHCTB U 3aHATUAX
¢dopm Ha KococummeTrpuueckue Gopmsl. [IponsBenenus
MHOT000pa3usix KococummeTpuueckux popM. Buemnuit auddepennnan

dopm. uddepenunpyemble MHOrooOpasus, UxX
KacaTeJbHbIE U KOKacaTelbHble paccioeHus. Pazouenue
enuHulbl. IHTerprpoBanue nuddepeHuaabHbIX Ha
MHOTo00Opa3uu. Teopema Ctokca. BekTopHbie mois.
CkoOKka BEKTOPHBIX MOJIEH, TOXKIECTBO SK0OOU.
WuTerpanbHble KpUBbIE BEKTOPHBIX OJIEH U
OJIHOTIapaMETPUUYECKHE TPYIIIBI JTOKATbHBIX
npeoOpa3oBanuil. BHyrpeHHee npousBenieHue
BEKTOPHBIX MoJieil u quddepeHunanbHeIX Gopm.
[TpousBoanas Jlu muddepeHnmanbHoi GopMbl BIOIb




BEKTOpHOTO NoJIs1, hopmynsl Kaprana, kputepuii
[Tyankape TouHOCTH 3aMKHYTOU (hopMBI. [ 'pymiisl
rOMOJIOTHM ¥ KoromoJioruii e Pama Ha MHOTOOOpa3uu.
Teopema ne Pama.

16.

@D yYHKIIMOHAJIbHBIE
psizibl

OYHKIMOHAIBHbBIE PSIJIbl, TUIIBI CXOAUMOCTH.
[Mounennoe muddepeHIMPOBaHNE U UHTETPUPOBAHHE
byHKIIMOHANBHBIX PsoB. Psaapr dypre. [lonHbie u
3aMKHYTbIe cucTembl GpyHKImii. Cymmbr Detiepa.
[TonHoTa cucTeMbl TPUTOHOMETPUUYECKUX (PYHKLIUI B
IPOCTPAHCTBE PYHKUUMN, UHTEIPUPYEMBIX C KBAJPAaTOM
Ha oTpe3ke. [Ipobnema Jlyzuna. OLieHKH CKOPOCTH
CXOAMMOCTHU TPUTOHOMETPUUYECKUX PSI/IOB.

Ompoc Ha
3aHATUAX

17.

WNHrerpanpHble
npeoOpa3oBaHms

(G yHKIMH.

HecoOcTBeHHbIE HHTErpaJIbl, 3aBUCSIINE OT TapaMeTpa,
TG depeHInpoBaHNE UHTErPAJIOB 10 MTapaMeTpy.
[IpeoGpaszosanne @ypre. UnTerpan @ypre. Ycnosue
Hvnn cxonumoct uaTerpaia ®ypre. BzaumMocss3pb
g epeHnaIbHbIX CBOMCTB PYHKIUN U HX
npeoOpazoBanuii @ypse. [IpocTpancTBo ObICTPO
yObIBaronux ¢GyHKui 1 npeodpazoBanue Oypre.
®dopmyna obpamieHus mpeodbpazopanus Dypre. Teopema
Korensaukona. [Ipunoxxenue npeodpazoBanus Oypobe B
MaTeMaTH4eCKOM (hU3HKE.

Ompoc Ha
3aHATUAX

18.

Teopust
pacnpenenenuii JI.
[IBapua u

npoctpanctsa C.JI.

Coo0osteBa.

[IpocTtpancTBO GeckoHeuHO MU PEpEeHITUPYEMBIX
(GyHKIUI ¢ OTpaHUYEHHBIM HOCHTEJIEM, €TI0 TOTIOJIOTHS,
pacripenesieHust Ha HEM, UX CXOJAUMOCTb.
[IpocTtpancTBO GeckoHeuHO MU PEpEeHITUPYEMBIX
(GYHKIUI ¢ TPOU3BOJILHBIMU HOCUTEIISIMH, €r0
COTPSDKEHHOE TIPOCTPAHCTBO PACIIPEICIICHUH ¢
OTPaHUYCHHBIMU HOCUTEISAMH. Tomojaormueckoe
MIPOCTPAHCTBO OBICTPO YOBIBAOIIUX (PYHKITUH, €ro
CONPSDKEHHOE MPOCTPAHCTBO 000OIIEHHBIX (PYHKITUN
yMmepeHHoTo pocra. [IpeobpasoBanue Dypbe
0000mEHHBIX QYHKINH yMEpeHHOTO pocTa. OOpa3sl
dyphbe pacripeiesieHuit ¢ OrpaHUuYeHHBIMU HOCUTEIISIMH.
®opmyna obpamienus npeodpazoBanus Oypre. CBsi3b
MEXy pactpeeICHUSIMU U QYHKITUSIMH,
001aJar0IUMHU COO0JIEBCKUMU TIPOHU3BOTHBIMH.
[IpeoOpaszoBanue Jlamnaca pyHkuuit 1 0600MIEHHBIX
(GyHKIUI 1 ero CBOWCTBA, CBA3b C TPeoOpa3oBaHuEM
Dypre.

Onpoc Ha
3aHATHUIX

2.3.2 3aHATHS CEMUHAPCKOI'0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA — HE TPETYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.

Hanmenosanue
paszaena

TemaTrka MPaKTUYECKUX 3aHITHH (CEMUHAPOB)

®opma
TEKYILIETO
KOHTPOJIS

2

3

4

AKcHoOMaTUYECKUI
Meroa. Teopus
MHOKECTB

AxcuomMarndeckuii Meroa. CpaBHEHUE aKCMOMATHK.
MHokecTBO HaTypalbHBIX Uncell, akcuomaTtuka [leano.
Cucrema akcuom ZFC teopun MHO)kecTB. [lonsTre
0TOOpakeHUsI MHOKECTB. KOHCTPYKTHBHOE MOCTPOCHHN
cucremsl uncen Gon Heiimana. CpaBuenue akcuom Ileano
U TeopeM o uncinax pon Heiimana. 3

Pemenne
3aJ1a4




dopma

HanmenoBanue .
Ne pasjena TemaTnka NpakTUUYECKUX 3aHITHH (CEMUHApPOB) TEKYLIETO
KOHTPOJIS
1 2 3 4

2. |KoncrpykruBnasi u | Kombo nesnsix uncen. Ilone panuoHaibHBIX YKCEN. Pemenne
aKCMOMaTH4YecKast O pazpemumocTH anredpanyecKiux ypaBHEHUH B 3a1au
TEOpHs Pa3IMYHbIX YUCIOBBIX MHOXeCTBaX. KOHCTpyKTHBHAs
NENCTBUTENILHBIX Teopus JleeknHaa 1 akCHOMaTH4€eCKasi TEOPUsI
YHUCElL l'unb6epra aelictBuTENbHBIX yncen. CpaBHEHUS

0ECKOHEYHBIX MHOKECTB. | 'paHu1Ibl U TpaHU MHOXeECTB. O
pa3pemrMocTH anredpanueckux ypaBHEHHUH B 1osie
JIEMCTBUTENBHBIX uncen. [1osie KOMIIIIEKCHBIX Yncel.

3. |Tomonorus CucreMbl OKpECTHOCTEN TOYEK HA BELIECTBEHHOU Pemenue
BELIECTBEHHOM PSIMOM, CUCTEMBI OTKPBITBIX U 3aMKHYTBIX MHOXKECTB,  [3a[1ad
MIPSIMOH. npeJieNbHble, TPAHUYHbIE TOUKU MHOYKECTB, KOMITAKTHBIE

MHO>KECTBA Ha YHCJIOBON MPSIMOM, KOMITAKTU (UKL
YHUCJIOBOW NMPSMOM, TEOPEMBI O BIIOKEHHBIX OTpE3KaxX U
MTOKPBITUSX YUCIOBBIX MHOKECTB. UuCI0BbIE
MOCJIEI0BATEILHOCTH U MOIOCIEI0BATENbHOCTH,
xaycnop¢hoBsl mpocTpaHcTBa. [IpUHIMITBI BRIYUCIIEHUS
MIpeIeIOB MOCIEI0BATEIbHOCTEN, YUCTIOBBIE PSIJIbI,
CXOAMMOCTB YUCJIOBBIX PSIIOB H ITOCJIE0BATEIbHOCTEN.

4. |Tononorus Mertpuueckas CTpyKTypa B MHOTOMEPHOM MPOCTpaHCcTBE. | Permenue
MHOTOMEPHBIX OTKpBITBIE M 3aMKHYTBIE MHO’KECTBA B MHOTOMEPHOM. 3a1a4
IIPOCTPAHCTB KomnakTHble MHOXECTBA, KOMITAKTU(QUKALIHS

MHOTOMEPHBIX IPOCTPAHCTB N0 AJICKCaHAPOBY.

5. |OToOpaxeHus OTo0OpakeHnsi KOHEUHOMEPHBIX TPOCTPAHCTB U Pemenue
KOHEYHO —MEpHBIX  |IeHCTBUTENbHO3HAUHbIE (DYHKIIMY MHOTUX IEPEMEHHBIX. |3a7a4
IIPOCTPAHCTB. Paznuuneble onpenenenus npeaena GyHKIMY B TOUKE, UX
HenpepoiBHbie 9KBHMBAJIEHTHOCTH. HenpeprIBHbIE B TOUKE U HA
OTOOpaKEHUS MHO3KecTBe oToOpakenus. Konebanue ¢pyHkuuu Ha

MHOJKECTBE U B TOUKE, CBS3b C HENPEPBIBHOCTBIO.

6. |JloxanbHbIE N Knaccugukanus Touek pa3ppiBa GyHKIMHA 0 JHOH Pemenne
riio0abHbIe BELICCTBEHHOM niepeMeHHoM. [IpocTpancTso 3a1a4
CBOMCTBa HENpepbIBHBIX Ha OTpe3ke (PyHKUUH, KpUTEpUi
HENPEPbIBHBIX KOMIIaKTHOCTH.

GyHKLUI. HenpepsiBHble Ha komnakTe pyHkuuu. Teopemsl 0

IIpocTpancTBo IPOMEKYTOUHBIX 3HAYCHUAX OTOOpaKeHUI Ha JTMHEHHO —

HENPEPHIBHBIX CBS3HBIX MHOXKECTBAX.

(b yHKIHIA. TeopeMsl 0 TOCTUKEHUN BEPXHEU U HIKHEU IPaHen
HeNpepbIBHBIMU (QYHKIUSAMHU, 33JaHHBIMU HA KOMIIAKTE.

7. | duddepenumpyemsre | Iuddepenumupyembie 0ToOpakeHUs 1 UX Pemenne
0TOOpaKeHUs muddepennnansl. YacTHble TPOU3BOIHBIE (PYHKIIHIHA 3a1a4

MHOT'HX nepeMeHHbIX. Paznoxenue quddepennnana
(YHKIIMM MHOTHX IT€PEMEHHBIX M0 Oa3UCHBIM
middepennnanam. Marpuna Jxkobu oToOpaxKeHHs.
I'eomerpuueckuii cmbica TuddepeHirana 0ToOpaxeHus.
WuBapuantHOCTh Muddepennmana Gpynkuuu. Llennoe
npaBuio auddepeHupoBaHus 0TOOpasKEeHHI.
Juddepenunansl ¥ IpOU3BOIHBIE BBICIIETO MTOPSIKA IS
¢dyHKIHMI BeniecTBeHHOM nepeMeHHol. TeopeMbl




dopma

HanmenoBanue .
Ne pasjena TemaTnka NpakTUUYECKUX 3aHITHH (CEMUHApPOB) TEKYLIETO
KOHTPOJIS
1 2 3 4

Jlarpanxa ayist QyHKIMN BEIICCTBECHHOH MEPEMEHHON 1
0TOOpakeHU. DKCTPEMyMBI (PYHKITHI BEIIECTBEHHOM
nepeMeHHo. @opmyna Tennopa, OCTaTOUHBIN YJIEH B
pasnoxxenuu Gyaknuu o popmyite Teitnmopa. [IpaBuna
JlonTasst pacKpsITHs HEONIPEACIEHHOCTEN. BhIyKiibie
dbyukiuu. Uccnenopanue rpaduxoB GyHKITUH.
Kitaccnueckue HepaBeHCTBA.

8. |OcHOBBI ®opmymna Teitnopa nas GyHKIMI MHOTHUX IepeMeHHbIX. | Perienune
reOMETPUYECKOTO OKcTpeMyMbl QYHKIIMI MHOTHX EPEMEHHBIX. 3aj1a4
aHaJIM3a. KacarenbHast minockocTs K rpaduky GyHKIIMI MHOTHUX

nepeMeHHbIX. TeopemMa 0 HesIBHOUM PpyHKIUU Asist
oToOpaxenuit. Teopema 06 06paTHOM OTOOPAKEHUH.
JloxanpHOE pUBEACHNE OTOOPAKEHUS K KAHOHUYECKOMY
BUIY (T€OpeMa O paHre).

9. |UccnemoBanue OYHKITMOHATILHO HE3aBUCHMBIE CUCTEMBI (DYHKITHI. Pemienne
KCTPEMYMOB [ToBepxHOCTH B MHOTOMEPHOM MPOCTPAHCTBE UX 3aj1a4
(GyHKIMI MHOTHUX KacaTeJIbHbIE pocTpaHcTBa. Heo6xoaumele u
IIEPEMEHHBIX. JIOCTAaTOYHBIE YCIOBUS CYLIECTBOBAHMS YCIOBHOTO

JKCTpeMyMa (PYHKIIMY MHOTHUX MTEPEMEHHBIX.

10.|ITepBooOpa3Has u HuTterpupoBanue GyHKIuH 1Mo yactsaMm. aTerpupoBanne |Permenue
unTerpan. Ilpasuna | QyHKIMI ¢ TOMOIIBIO 3aMEHBI TIEPEMEHHOM. 3a1a4
BBIYHCIICHUS WHTerpupoBaHre palOHAIBHBIX U TPAHCUEHACHTHBIX
HEONPEEIEHHOTO byHKuni
VHTErpasa.

11.|UHTerpupoBanue [TpoGiema HaxoXkIeHUs IEPBOOOPA3HOI 1715 Pemienue
byHKIIM] MIPOU3BOJILHOM HENIPEPBIBHOW PYyHKIHMH, €€ dhu3ndeckas |3amay
BELLECTBEHHOU uHTepnperanus. OnpeneneHue uaTerpaina Pumana s
MIEPEMEHHOM. byHKIUN 0THOM TepeMeHHo M. IHTerpai ¢ nepeMeHHbIM

BepxHuM mpenenoM. opmyna Herotona-JleitOnuna.

12.| Teopus mepsl u Cucrema MHOKECTB B MHOTOMEPHOM IIPOCTPAHCTBE, Pemenne
WHTErpUPOBAHUE u3mepumbix 1o XKopaany. U pyakuit MHOTHX 3a1a4
(GyHKIMI MHOTUX NEPEMEHHBIX M0 U3MepuMoMy 110 JKopAaHy MHOXKECTBY.
MIEPEMEHHBIX H3mMepuMoCTh MHOKECTBA U HHTETPUPYEMOCTB I10

Pumany ero xapakrepucTiuueckon (QyHKIHH.
Heo0xoanMBble 1 10CTaTOYHBIE YCIOBHS
unterpupyemoctu [lap0y, Jrobya-Peiimona, JleGera.
Knacc unrerpupyemsix no Pumany ¢pyukumii. Kpatasie u
OBTOPHBIE UHTETPAJIBL.

13.| Auddepennmansubie | [ToBepxHOCTH B MHOTOMEPHOM TIpocTpaHcTBe. Kpait Pemenne
(bOopMBL. IIOBEPXHOCTHU, OPUEHTUPYEMBIE IOBEPXHOCTH. 3a1a4
WHTerpupoBanne [loBepXHOCTHBIE U KPUBOJIMHEWHBIE MHTErPAJIbl KaK
middepeHanbHBIX |MHTErpalibl OT JuddepeHnnanbHbX Gopm. OCHOBHbIE

dhopm.

dopMyInbl aHaIM3a.




HaunmenoBanue
paszaena

Temarrka NpakTUYECKUX 3aHATUN (CEeMHHAPOB)

dopma
TEKYILEro
KOHTPOJIS

2

3

4

.| DneMeHTHI

BEKTOPHOTO aHAJIHM3a

BexTopHsie nosst u GopmMbl B TPEXMEPHOM IIPOCTPAHCTBE.
JuddepeHnnanbHbie OTIepaTOPbI TCOPUU TTOJIS.
Huddepennunanbabie oniepaTopbl B KPUBOJUHEHHBIX
koopauHarax. [lorenuuanbusie mosst. BekropHsii
noTteHiman nojis. Tounsie u 3amMmkHyThIe popMmbl. He
MHBAapHaHTHOCTb OTIEpalluii TUBEPTreHIIUHU U pOTOPA MIPH
IIPOU3BOJIBHBIX (HE OPTOrOHAIBHBIX) IPEOOPa30BAHUSX.
WuBapuanTHas popma cuctemsl ypaBHeHU MakcBeia.

Perienune
3a71a4

15.

WNHrerpuposanue

T hepeHIaTbHBIX
¢dop™m Ha
MHOT000pa3usix

TeHn3opHbIe MpocTpaHCTBa MPOCTPAHCTB U (POPM.
Bremamne npousBeAeHUS MPOCTPAHCTB U
KococuMmmMmeTpuueckue popmsl. [IponsBeneHus
KococuMMmeTpuieckux popm. Buennuii nuddepenmman
dopMm. luddepenupyemble MHOTOOOpa3us, UX
KacaTelbHbIE U KOKacaTeJabHble paccioeHus. Pazouenue
eauHuLbl. IHTerpupoBanue auddepeHunaibHbIX Ha
MHOTO0Opa3uu. Teopema Ctokca. BekropHsbie mosst.
Cxo0OKa BEKTOPHBIX TOJIEH, TOXKAECTBO Sk0oOH.
NHTerpanbHble KPUBbIE BEKTOPHBIX MOJIEH U
OJIHOTIapaMEeTPUUECKUE TPYIIIBI TOKATbHBIX
npeobOpazoBanuii. BHyTpeHHee mpou3BeicHuE BEKTOPHBIX
nosieit u nuddepenunanbupx Gopm. [Ipoussognas Jin
muddepenranbHON GOPMBI BIOTH BEKTOPHOTO TIOJIS,
dbopmynsl Kaprana, kpurepuii [lyankape TouHoCTH
3aMKHYTO# (pOpMBI. ["pymIibl rOMOJIOTHIA M KOTOMOJIOTHIA
ne Pama Ha MHOTOOOpa3uu. Teopema ne Pama.

Perienne
3a71a4

16.

O yYHKIMOHATILHBIE
psIBI

OyHKIMOHAIBHbBIE PSAABI, TUIBI cxoaumMocTu. [lounennoe
muddepeHInpoBaHNe U HHTETPUPOBAHUE
byHKIIMOHATBHBIX pAAoB. Psaapl Dypre. [TonHbe 1
3aMKHYThIe cucteMbl pyHkmii. Cymmblr Detiepa.
[TonHOTa cUCcTEMBbI TPUTOHOMETPUUYECKUX (PYHKIUN B
IPOCTPAHCTBE PYHKLUN, HHTETPUPYEMBIX C KBapaToOM Ha
otpeske. [Ipobnema Jlyzuna. OnieHKH CKOpOCTH
CXOAMMOCTHU TPUTOHOMETPUUYECKUX PSIIOB.

Pemenune
3amay

17.

HuTerpansHeie
npeoOpa3oBaHMs

GyHKLIUH.

HecoGcTBeHHbIE HHTETPaJIbl, 3aBUCSIIME OT TapaMeTpa,
muddepeHIpoBaHNe UHTETPAJIOB 10 TapaMeTpy.
[Ipeo6pazoBanne Oypre. UnTerpan @ypoe. Ycnosue
Hunu cxonumoctu unrerpana @ypse. Bzaumocsssb
mddepeHnanbHbIX CBOWCTB QYHKIMHA U UX
npeobpaszoBanuii @ypse. [IpocTpancTBo ObICTPO
yObIBaronux GpyHKUui 1 npeodbpazoBanue Oypne.
®opmyna obpaienus npeobpazoBanus Pypee. Teopema
Korensnukona. Ilpunoxxenue npeodpazoBanus Oypbe B
MaTeMaTH4ecKoi (uzuke.

Pemenne
3a71a4




®opma

[[IBapua u
npocrpancrea C.JL
Coboiesa.

pacupeneneHus Ha HEM, UX CXOOUMOCTb.
[IpocTpancTBo 6eckoHeuHO AuddepeHInpyeMbIx
(GyHKIUI ¢ TPOU3BOILHBIMU HOCUTEIISIMH, €r0
CONPsHKEHHOE MPOCTPAHCTBO PaCHpeIeICHUN ¢
OTpaHNYCHHBIMH HOCUTCIISIMU. Tomonornueckoe
IPOCTPAHCTBO OBICTPO YObIBaIOLIUX (PYHKUUMH, €ro
CONPSDKEHHOE MPOCTPAHCTBO 0O0OIIEHHBIX (PYHKITUN
ymepeHHoro pocra. [IpeoOpazoBanue Oypre
00001EHHBIX PYHKIINN yMepeHHOTo pocTa. OOpa3bl
®Dypbe pacupeaeieHuii ¢ OrpaHUYEHHBIMH HOCUTEISIMH.
®dopmyna obpamenns npeodpazoBanus Dypre. CBsA3b
MEXTy pacTipeIeICHHsIMU B (YHKITUSIMHE, 00TIaJar0IIuMU

HanmenoBanue .
Ne pasjena TemaTnka NpakTUUYECKUX 3aHITHH (CEMUHApPOB) TEKYLIETO
KOHTPOJIS
1 2 3 4
18.|Teopus [IpocTpancTBo O6eckoHeuHO AuddepeHInpyeMbIx Pemenne
pacnpenenenuii JI. | QyHKIHIA C OTpaHUYESHHBIM HOCUTEIIEM, €T0 TOTIOJOTHS,  |3a7ad

co0osieBckrMU npousBoaHbIME. [IpeoOpa3oBanue
Jlannaca pyHkuuit 1 0000MIEHHBIX GYHKIMH U €T0
CBOMCTBa, CBsI3b C npeoOpa3oBaHreM Dyphbe.

2.3.4 TlpumepHasi TeMAaTHKA KYPCOBBIX PadoT (IPOEKTOB)
KypcoBsie paboThl — HE IIPETyCMOTPEHBI

2.4 TlepeyeHb yueOHO-METOAUYECKOT0 00ecrieYeHUs 1JIs CAMOCTOSITEIbHOM PadoThI
o0yyaromuxcs 1Mo JMCUHHIJINHE

[lepedenp yueOHO-METOAMUECKOTO 0OSCIICUCHUS TUCIIUTTAHBI

aKCHMOMaTH4YCCKas
TCOpHUA JIECTBUTEIIBHBIX
YU CCII.

Ne Bux CPC TI0 BBIIOJIHEHHIO CAMOCTOSTENBHON PabOThI
1 2 3
1 | AkcrnomaTrueckuit Kynpsisues JI. 1., Kyracos A.Jl., Uexnor B.W., Ilabynun M.H.
meron. Teopus COopHuk 3a1a4 no matremaruyeckomy aHanuzy. Tom 1. [Ipenen.
MHOXCCTB HenpepwiBHocTh. Juddepenuupyemocts. M.: ®usmarnut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).
Kynpssues JI. /., KyracoB A.Jl., Yexnos B.W., [lTabynun M.H.
COopHMK 3agay 1O MaTeMaThyeckoMy aHamuzy. Tom 2.
Hurerpansl. Pagel. M.: @usmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
2 |KoHcTpyKTHBHAS U Kynpssues JI.J., KyracoB A./l., Yexnos B.1., [llabynun M.U.

COopHuk 3a1a4 o MaTemaruueckomy aHanusy. Towm 1. [Ipenen.
HenpepwiBHocTh. [Juddepenuupyemocts. M.: @usmarnut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JIJ., KyracoB A./l., Yexnos B.W., [Habynun M.J.
COopHUK 3amad 1O MaTeMaTHMYecKOMy aHaiu3y. Tom 2.
Wurerpanst. Pagsl. M.: @uszmarnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
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Tononorus
BEILECTBEHHOU IIPSIMOM.

Kynpssues JI.J., KyracoB A./l., Yexnos B.W., [Habynun M. 1.
COopHuk 3a1a4 o MmaTremaruueckomy aHanusy. Tom 1. [Ipenen.
Henpepsirocts. Auddepenupyemocts. M.: duzmariur, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI.J., KyracoB A.Jl., Yexnos B.U., [llaGynun M.U.
COopHUK 3agad 1O MaTemMaThyeckoMmMy aHanuzy. Tom 2.
Wnurerpansl.  Panel. M.: ®usmartiour, 2009. - 504 c.
(http://e.lanbook.com/books/element.php).

Tonosnorus
MHOTOMEPHBIX
MPOCTPAHCTB

Kynpssues JI. /., Kyracos A.[l., Yexnos B.U., [lla0yraun M.U.
COopHuK 3a/1a4u 110 MaTemMaTudeckomy ananusy. Towm 1. [Ipexgen.
Henpepeisrocts. uddepenupyemocts. M.: dusmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI. /., Kyracos A.[l., Yexnos B.U., [lla0yraun M.U.
COopHUK 3amad 1O MaTeMaTHYeCKOMy aHamm3y. Tom 2.
Hurerpansl. Psaasl. M.: ®usmariaur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

OToOpaXkeHust KOHEYHO
— MEPHBIX TIPOCTPAHCTB.
HemnpepeiBHbie
OTOOpaKEHUS

Kynpssues JI. /., Kyracos A.Jl., Yexnos B.U., [llabynun M.U.
COopHuK 3a/1a4 110 MaTemMaTudeckomy ananusy. Towm 1. [Ipenenn.
HenpepsisHocTs. nddepenupyemocts. M.: dusmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsisues JI.J., Kyraco A.[l., Yexmos B.U., [llabyaun M.U.

COoOpHHMK 3aad 1O MaTeMaTH4YeCKOMy aHamu3zy. Tom 2.
Wurerpanel. P, M.:  ®dwmsmammr, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

JlokanpHbBIE U
rjio0ajgbpHBIE CBOMCTBA

HEeNpPEepbIBHBIX (DYHKIIHIA.

[IpocTpancTBo

HENpPEepbIBHBIX (DYHKIIHIA.

Kynpsisues JI. 1., Kyracos A.Jl., Uexnor B.1., Ilabynun M.H.
COopHuK 3a/1a4 110 MaTeMaTH4Yeckomy ananuzy. Towm 1. IIpenen.
HenpepsiBHOCTb. [l depenupyemocts. M.: ®usmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsiues JI.JI., KyracoB A.Jl., Uexnos B.U., [llabyaun M.U.
COopHuK 3amad 1O MaTeMaTH4eckoMy aHanuzy. Tom 2.
Hurerpansl. Psapl. M.: ®usmariaur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Huddepentmpyembie Kynpssues JI. /., Kyracos A.Jl., Yexnos B.W., [llabynun M.H.

0TOOpaXKEHHUS COopHuk 3a1a4 o MmaTemaruueckomy aHanusy. Tom 1. [Ipenen.
HenpepwiBHocTh. Juddepenuupyemocts. M.: ®usmarnut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).
Kynpssues JI.J., Kyracos A./l., Yexnos B.W., [Habynun M. 1.
COopHMK 3amay MO MaTeMaThyeckoMy aHammzy. Tom 2.
Wurerpansl. Panel. M.: @uzmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

OCHOBEI Kynpssues JI. ., Kyracos A.Jl., Yexnos B.W., [lTaGynun M.H.

Ir€OMETPUYECKOTO COopHuk 3a1a4 o MmaTemaruueckomy aHanusy. Tom 1. [Ipenen.

aHanusa.

HenpepwiBHOCTh. [Juddepennupyemocts. M.: ®uzmarnut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JIJI., Kyracos A.Jl., Yexnos B.U., llabynun M.U.
COopHUK 3amad 1O MaTeMaTHYeCKOMY aHanu3y. Tom 2.
Wnrerpanst. Pagsl. M.: @uszmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
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HccnenoBanue
HKCTPEMYMOB (DyHKIUI
MHOTHUX NIEPEMEHHBIX.

Kynpssues JI.J., KyracoB A./l., Yexnos B.W., [Habynun M. 1.
COopHuk 3a/1a4 1o MaTemMarndeckomy aHanusy. Tom 1. [Ipenen.
Henpepsirocts. Auddepenupyemocts. M.: duzmariur, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JILJ., Kyracos A./l., Yexnos B.1., lllabynna M.U.
COopHUK 3amad 1O MaTeMaTHYeCKOMY aHamu3y. Tom 2.
Wurerpanst. Paapl. M.: @uszmarnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

10

[TepBooOpazHas u
nHrerpai. [Ipasuiia

Kynpssues JI. /., KyracoB A./l., Yexnos B.U., [llaOyraun M.U.
COopHuK 3a/1au o MaTemMaTuyeckomy ananuzy. Towm 1. [Ipenen.

BBIMCIICHUS HenpepwisHoCcTh. [Tuddepernupyemocts. M.: @usmarmut, 2010.

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

WHTErpasa.
Kynpssues JI. /., Kyracos A.[l., Yexnos B.U., [lla0yrann M.U.
COOpHUK 3amad 1O MaTeMaTHYeCKOMY aHamm3y. Tom 2.
Wurerpansl. Pagpl. M.: ®usmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

11 |UnuTerpupoBanne Kynpssues JI. /., Kyracos A.Jl., Yexnos B.U., [llabynun M.U.
(byHKIMI BemecTBeHHON |COOpHMK 3a/1a4 110 MaTeMaTHueckoMy ananu3sy. Tom 1. Ipenen.
TIePEMEHHOM. HenpepsisHocTs. nddepenupyemocts. M.: dusmariut, 2010.

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

Kynpssues JI. 1., Kyracos A.Jl., Uexnor B.1., Ilabynun M.H.
COOpHHMK 3aJa4 TIO0 MaTreMaTUYeCKOMYy aHaiau3y. Tom 2.
Nurerpanel. Panel. M.: @usmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

12 | Teopwust mepsI 1 Kynpsisues JI. 1., Kyracos A.Jl., Uexnor B.W., Ilabynun M.H.
HHTCTPUPOBAHUC COopHuK 3a/1a4 110 MaTeMaTudeckomy ananusy. Towm 1. [Ipenen.
(yHKuMA MHOTHX HenpepsiBHOCTb. I depenupyemocts. M.: ®usmatiut, 2010.
HEPEMCHHBIX — 496 c. (http://e.lanbook.com/books/element.php).

Kynpsisues JI.JI., KyracoB A.Jl., Uexnos B.U., llabynna M.U.
COopHUK 3amau 1O MaTeMaTHUYecKoMy aHamuzy. Tom 2.
Hurerpansl.  Panel. M.: ®wusmarmiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

13 | Auddepentmanbhbie Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.U., [llaGynun M.U.
popmbL COopHuk 3a1a4 o MmaTemaruueckomy aHanuzy. Tom 1. [Ipenen.
Wuterpuposanne HenpepsiHocTs. uddepenupyemocts. M.: duzmarnur, 2010.
gﬂ(b@ePeHHHaﬂbHHX — 496 c. (http://e.lanbook.com/books/element.php).

OpM.
P Kynpssues JI.J., Kyracos A./l., Yexnos B.W., [Habynun M. 1.
COopHMK 3amay MO MaTeMaThyeckoMy aHammzy. Tom 2.
Wurerpansl. Panel. M.: @uzmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

14 |DnemenTtsl BekTopHoro |Kynapssues JI.M., Kyracos A.Jl., Uexmos B.U., [llabynun M.U.

aHanu3a.

COopHuk 3a1a4 o MmaTemaruueckomy aHanusy. Tom 1. [Ipenen.
HenpepwiBHOCTh. [Juddepennupyemocts. M.: ®uzmarnut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JIJI., Kyracos A.Jl., Yexnos B.U., [llabynun M.U.
COopHUK 3amad MO MaTeMaTHYeCKOMY aHanu3y. Tom 2.
Wuterpanst. Psaapl. M.: @usmatnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).
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15

WNHurerpupoBanue
mdhepeHITTATBHBIX
(dhopM Ha MHOTOOOpa3UIX

Kynpssues JIJ., KyracoB A./l., Yexnos B.1., [1laGynun M.U.
COopHuk 3a1a4 o MmaTremaruueckomy aHanusy. Tom 1. [Ipenen.
Henpepsirocts. Auddepenupyemocts. M.: duzmariur, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI. /1., KyracoB A.Jl., Yexnos B.W., [llabynun M.1.
COOopHUK 3amad 1O MaTeMaTHYeCKOMY aHamm3y. Tom 2.
Wurerpanst. Paasl. M.: @uszmarnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

16

O YHKIIMOHAJIBHBIE PSIbI

Kynpssues JI. /., Kyracos A.[l., Yexnos B.U., [lla0yraun M.U.
COopHuK 3a/1a4u 110 MaTemMaTudeckomy ananusy. Towm 1. [Ipexgen.
Henpepeisrocts. uddepenupyemocts. M.: dusmariut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpssues JI. /1., Kyracos A.Jl., Uexnos B.U., lllabyaun M.U.
COOpHUK 3amad 1O MaTeMaTHYeCKOMY aHamm3zy. Tom 2.
Wurerpansl. Pagpl. M.: ®usmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

17

WNHrerpaneHble
npeoOpa3oBaHMs

(G yHKIMH.

Kynpssues JI. /., Kyracos A.Jl., Yexnos B.U., [llabynun M.U.
COopHuK 33129 10 MaTeMaTrnaeckomy ananuzy. Tom 1. Tlpenen.
HenpepsisHocTs. nddepenupyemocts. M.: dusmarmut, 2010.

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

Kynpsisues JI.JI., Kyracos A.Jl., Yexnor B.U., [llabyana M.H.
COOpHMK 3amad TI0 MaTeMaTUYeCKOMYy aHaiau3y. ToMm 2.
Nurerpanel. Panpl. M.: @usmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

18

Teopust pacnpeneneHuit
JI. [lIBapua u
npoctpanctsa C.JL.
Cobonesa.

Kynpsisues JI. 1., Kyracos A.Jl., Uexnor B.1., Ilabynun M.H.
COopHuK 3a/1a4 110 MaTeMaTudeckomy ananusy. Towm 1. [Ipexnenn.
HenpepsiBHOCTb. I depeniupyemocts. M.: ®usmatiut, 2010.
— 496 c. (http://e.lanbook.com/books/element.php).

Kynpsisues JI. 1., Kyracos A.Jl., Uexnor B.W., Ilabynun M.H.
COopHMK 3agay MO MaTeMaThyeckoMy aHammzy. Tom 2.
Wurerpansl. Pagel. M.: @usmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

Y4eOHO-METOJUUECKHUE

MaTcepualbl IJIA CaMOCTOATEIBbHOMN pa6OTBI 06yqafonmxc>1 u3

quca MHBAJIUIOB U JIML] C OIPaHUYEHHBIMH BO3MOXKHOCTIMH 3/10poBbsi (OB3) npenocrapustoTes
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYCHUSIM UX 37I0POBbS U BOCHPUATHS MH(OPMAIINH:

JUia nun ¢ HapyIIEeHUSIMU 3pEHUS:

— B IIeYaTHON opMe YBEIIMYEHHBIM HIPU(PTOM,

— B (hopMe 3IEKTPOHHOTO TIOKYMEHTA,

JUist U1 ¢ HapyLIeHUSIMU CITyXa!

— B [Ie4aTHOH opme,

— B (hopMe AIIeKTPOHHOTO IOKYMEHTA.
JUist IM11 ¢ HapyIIEHUSIMU OMIOPHO-/IBUTaTEIBHOTO arapara:

— B [Ile4aTHOU opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTAa,
JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA
00yJarommxcs.

3. O6pa3oBaTeibHbIE TEXHOJIOT MH.
[Tpu u3ydeHun JTaHHOTO Kypca UCIOJIB3YIOTCS KaK TpaIulIMOHHbIE JEKIINU U TabopaTop-
HBIC 3aHATUS, TaAK 1 COBPECMCHHBIC NHTCPAKTUBHLIC OGp&SOBaTCHBHBIC TEXHOJIOTHH.
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[enp mabopaToOpHBIX 3aHATUN — HAYYUTh CTYACHTA TPUMEHSTH TIOJyYCHHBIC HA JICKITHIX
TEOPETUYECKUE 3HAHUS K PELIEHUIO U UCCIENOBAHNIO KOHKPETHBIX 3a/1a4.

K o0pa3oBarenbHBIM TEXHOJOTHSIM TaKKE OTHOCSATCS HMHTEPAKTUBHBIE METOJIbI
oOyuenusi. MHTEpakKTHBHOCTh TOJaYM MaTepuaia I0 JAUCHUIUIHHE «MareMaTH4eCcKuid
aHaM3» MPEIIOoJaracT He TOJbKO B3aMMOJCHCTBUS BUJIA KIIPENOAABATEIb - CTYAEHT» U
«CTy- JEHT - MPEMNOJABaTENb», HO U «CTYIEHT - CTyAEHT». Bce 3T BUIbBI B3aUMOJCHCTBUS
XOPOLIO JI0- CTUTAKOTCA MTPU U3JI0°KEHUU MaTepurala, B X0A€ JUCKyccHil. Takxke Cronb3yroTcs
3aHATHS- BU3YAJIU3ALHUH U JOKIAAbl CTYAEHTOB.

Jduckyccust

B03MOXHOCTH TUCKYCCHH MTPEAIIOIaraeT YMEHHE BEICKA3aTh COOCTBEHHYIO HJICHO, TIPE/I-
JIOKUTh CBOW IMyTh PEIICHHS, apryMEHTHPOBAHO OTCTAaWBATh CBOKO TOYKY 3PCHHUS, CBSI3HO
W3JNla- TaTh MBICTU. [I0NIe3HBI CIeAyIONINe 3aJaHus: COCTABJICHHE IIaHA PEIICHUS 3aJIadH,
MTOUCK JIPY- TOTO CIoco0a pelieHHs], CpaBHEHUE PA3IMIHBIX CIIOCOOOB PEIICHUs, TPOBEICHHE
BBIKJIQJIOK JIISl PEIICHUS 334l M BBIKIQJIOK JUISI IPOBEPKH MPABUIBHOCTH TOJYICHHOTO
pelIeHHs, PacCMOT- PEHHE 3aJad C JIMIIHAMH W HEJAOCTAIONIUMH JaHHBIMH. CTyaeHTaM
npeiaraeTcs MpoaHaIn3u- POBATh BApUAHTHI PEIICHUs, BEICKa3aTh CBOE MHeHHE. OCHOBHOM
00BEM HCITOJIB30BAHHS WHTEP- aKTUBHBIX METOJOB OOYUCHHS pean3yeTcss HMCHHO B XOJIe
JTIMCKYCCHIA.

OO1111e BONpockl, KOTOPbIE BEIHOCATCS HA IUCKYCCHUIO:

Onucanue MOJIEIH.

HccnenoBanue MOAEN WK MOUCK Pa3IMYHBIX CTIOCOOOB pEelIeHNH 3aJauu.

Br160p cpenun paccmarpuBaeMbIX CIOCOO0B HanOoJIee PAIIMOHAIILHOTO.

3aHsTHE-BU3YyaJIM3AlUSA.
B nannoMm THne nepenada mpernojgaBareneM WH(DOPMALUU CTYAEHTaM COMPOBOXKIAAETCS
MOKa30M PA3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTMYECKUX CXEM, OMOPHBIX KOHCIEKTOB, TUa-
IpaMM U T. I1. (Harpumep, C IMOMOIIBIO CIAHJIOB) .

Bcero yue6ubIM tutanom npenycmotpeno 108 vaca B unTepakTuBHON (hopme

Cemectp Bun Hcnonb3yemble HHTEPaKTHBHBIC Komnuye-
3aHSTHS o0pa3oBaTesbHbIC TEXHOJIOTUU CTBO 4a-
COB
1-4 JlaGoparop- 3ansarue-Busyanusanus: «[loBepxHocTu B 40
HbIC MHOTOMEPHOM MPOCTPAHCTBE.»
3aHSTUS Huckyccust «Kpaii TOBEpXHOCTH, 50

OpPUEHTUPYEMBIE TOBEPXHOCTHU. »

BansTre-Buzyanusanys: «OCHOBHBIE (POPMYITbI 18
aHajam3a.»

Hroro: 108

CamocrosTenbHas paboTa CTYIACHTOB SIBJISIETCSI HEOTHEMJIEMOM 4YacTbi0 Mpoliecca
nojaro- ToBku. Ilox camocrosTenbHOM paboTON MOHUMAeETCs yacTh y4eOHOW IUIaHHPYeMOit
pa®oThI, KO- Topas BBINOJHIETCA MO 3aJaHUI0 W TPU METOJUYECKOM PYKOBOJICTBE
Ipero/iaBatelis, Ho 0€3 ero HemocpeICTBEHHOTO YYacTHs.

CamocrosiTenbHas paboTa HalpaBlieHa HA YCBOGHUE CHCTEMbI Hay4HBIX U Ipodeccuo-
HQJIBHBIX 3HaHUHM, (QOPMHPOBAHUS yMEHUH W  HaABBIKOB, NpUOOpETEHHE  OIbITa
CaMOCTOSATENIbHOW TBopUeckoi aestensHOcTH. CPC momoraer ¢opMupoBaTh KymlbTypy
MBIIUICHHS] CTYACHTOB, PACIIUPATH IIO3HABATEILHYIO IEATEIBHOCTD.

Buner camocrosTensHOM paboThI IO KypCy:




a) MO LeJSAM: IMOJrOTOBKA K JICKIMSM, K MPAKTUYECKHM 3aHSTHSM, K KOHTPOJIBHOU
paboTe, K KOJJIOKBUYMY.

0) mo xapakrepy padoThbl: U3y4EHHE JIUTEPATYPhl, KOHCIIEKTA JIEKLIUI; IOUCK JIUTEpa-
TYpBl B OMOINOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOU sl CAMOCTOATEIBHOTO H3yYCHUS
Hay4YyHOU JIMTEpaTyphl; pellieHue 3aa4, TECTOB

I[JI?I JjuL € OrpaHU4YC€HHBIMHA BO3MOXKXHOCTAMU 3J0POBbA IMPEAYCMOTPCHA OpraHu3anusa
KOHCYJIbTAIMM CO CTYJEHTOM IPU MOMOILHU 3JIEKTPOHHON HHPOPMALIMOHHO- 00pa30BaTeIbHOM
cpensl BY3a.

HHSI JuLg ¢ OTpaHUYCHHBIMU BO3MOXKXHOCTAMU 3O0POBBA MPCAYCMOTPEHA OpraHU3alusa
KOHCYJ’II)TaIII/Iﬁ C UCIIOJIb30BAaHUEM 3H€KTpOHHOI7[ TIOYTHI.

4. OueHoYHbIE CPEACTBA /ISl TEKYLIEro KOHTPOJIS YCIeBAeMOCTH U TPOMEKYTOYHOI
aTTecTaINN.
4.1 ®oH/1 OLEHOYHBIX CPEICTB /IJIsI MPOBEAEHHS TEKYIEro KOHTPOJISL.
1) Mpenenl.

Haiitu npenensl cineayrommx BbIpaKeHuH

Iim X+VX+«/§

X—>+0 X+ 1

2. Iim \/;—\/a—v,\‘—a
X—>a \/_\’2 —az

= J9+2x -5
3. ||m3—

x—8 \/;_2
Ux-1
x—1

[EY

4. lim

x—1

5. lim ~/Cosx ~ 3/cosx

x—>0 sin? x
T
6 limtg2x-tg(_—x)
" 4
4
X
7 lim(1- x)tg
Xx—1 2
8 2 i
lim)' 2 -1
X—ool X +l_
\ )
9. limcos"____
N—o n



10. I|m 4
x—0 sin bx
11.
@t 4@ — 28
lim 5
h—0 h
. eax _ ebx
12. I|m

x—0Sin ax —sin bx



2) MpousBoaHas

1. Ilox xkakuMH yriaMH IIEPECEKAIOTCS KPUBLIE Y = X2 u X=y2?
yr p p

2. TIpu kakoMm BbIGOpe mapamerpa N kpusas Y = arctg(nx) mepecekaer och Ox mox
yrJIoM 00JIbIIIM, YeM 89°7

3. 3amenss npupainenue GyHKuun 1udhepeHranom, HaiTi NPUOIHKEHHO CIIELYIOIIIE

smauenns: 3/1,02, Sin 29°, Ig11.

4. BbIYUCIUTH MPEIEIbIL:

: [ 1) . (arctgx \xi2

lim sy , lim'ctgx— = ', lim .
o gy —1

X—= 2-§|ﬁ—£(—)H:— X—> |k D¢ ‘ ‘ _— |

4 0 ) X—>0k X )

2
— e2 X=X

5. PasnoxuTs B psiza Teinopa pyHkimo Y 70 wreHac X°.

6. Hccnenggars u ri/OSFp@ﬁTB rpaduk GyHKIMH

2 X
— €
y=____ . y=x?3
(x +1)° 1+X
7. Boammumnc aT‘i‘ b_2 1 BrmcaTh HPAMOYTONBHUK CO CTOPOHAMY, TTAPAIIICTLHBIMU OCIM

AIUIHIICA, TIOMIAIh KOTOPOTO HAUOOIIhIIA.
8. Bmap panunyca R Brimcath nUIuHAP HAMOOJBIIIETO 0ObEeMA.

3) HeonpeejieHHbI HHTErpa

Berancants HHTErpalbl:

—

N

A




dx

6. y3 _5x2 1 6x

"X X2+ x+1

dx

T (x+1) x?+1

2+ X — X2 dx

_. X4+ 2x2 —1 - xdx
. v2
X +5x+4dx
x4 +5x2+4
3

X +1 dx

dx

7'J.(x—1)2(x2+2x+2)

dx

8 J.(xz — 4X + 4)(x* — 4X +5)

1- x+1OIX

T 1+3x+1
X2 +2X+ 2

10. . dx
. X

11. [ ax dx

14 1-2x-x2

12. | x3 + x4dx

13. Itg5xdx
- dx
14. dx
" (2+ cosx)sin x
15. ¢ sin x

dx
* sin® x + cos® x

16. [ (x2 — 2x + 2)e*dx



17 J‘ dx
1+e%+e%+e%
18. I X - arctg (x +1)dx

19. Iarcsin M dx
X+1

4) OnpenesieHHbII HHTErpaJ.

1. BbrluncnuTh ONpeaesieHHbIN HHTETpall, paccCMaTpUBasi €ro Kak Mpesiesl COOTBETCTBYIOIIEH
MHTETPAIBHON CYyMMBI

1 ™
l[axdx, Isin xdx
0

2. Haiitn 3Ha49eHHE TIpeielia ¢ IOMOIIBIO OTIPE/ICIICHHOTO HHTETpajia

3. Brruuciurs

1 -1 dx 3 X
)10 dx. : dx.
jx(z X)* dx sz 21 ,!arcsm \IFX

0 —

4. Bplumciauts miomans GUryp, OrpaHuuYeHHbIX KPUBLIMU:
a) y = g x}y=0, x=0.1, x=10.

6) x=a(t—sint),y = a(1-cost),0<t < 2w, y=0.
5 B) I'=a(l+ cosp)

Haiitu [uMHBI TIyT CIIEAYIOMIMX KPUBBIX:
n
a) y=In(cosx), 0 <x<a< )

6) X=Ccos*t,y =sin*t
B) I = asind¢
6. HaiiT KOOPIMHATHI [IEHTPA TKECTH 0OIACTH, OrPAHHUEHHO Mapabomamu aX = Y2 u

ay = x2 (a>0).

5) UnciaoBsbie n GyHKINOHATBHBIE PAABI

1. HccnegoBathb C])-(O,Z[I/IMOCTL pPAaOB

a. 21:1000n +1

=, 2"n!
b. X

1




© 3"nl

c. X

1

1

d >
2
e. 21:2”+
N C
B
P L
sin
g N4
» (-1)
h. zfﬁ——p
ol an-11
i. Z(_l) n+1 H]\(V;
TN
sin—
.oy, 12
2 Inn

2. Onpez[enmb 00J1aCcTh CXOUMOCTH

a X,

: ( D (1-xY
b. >,
1 1Kl+ X)
o0 Xn
c. len_
1

3. HccnenoBath mocien0BaTeaIbHOCTb HA PaBHOMCPHYIO CXOUMOCTb

a fn(x)zx”, 0<x<

N |

b. f(x)=x", 0<x<1
c. fa(x)= ™

d fi(X)=V1+x",0<x<2

4. HccnegoBathb XapaKTep CXO0AUMOCTHU

X" X <a,q<1

x, X <1

a. DX
1

b. D xn
1



C. ZXW, X € (0,+x)

1



d. Z(l—x)x“ , 0<x<1
@ nx

€. Z:1+n5x2
1

4.2 ®oH/1 OLIEHOYHBIX CPECTB /LISl IPOBeIeHUs] IPOMEKYTOYHOI aTTeCTAIlUH.
Bomnpocs! kK KOJLUIOKBUYMY

MHokecTBa 1 OTIepaIiK HaJl MHOYKECTBAMHU.

PaBHOMOIIIHEIE MHOXeCcTBa. CUETHBIE MHOKECTBA. MHOKECTBA MOIITHOCTH KOHTHHYYMA.

AKcHOMaTHKa MHOYKECTBA JIEHCTBUTEIIbHBIX YHCEIL.

JlemMma 0 BIIOXKEHHBIX OTpe3kax. Hecd€THOCTh MHOKECTBA ACHCTBUTEIHHBIX YMCEIL.

I'paHu 9MCIOBBIX MHOKECTB.

[TonsiTre uncnosoit pynkiuu (orodpaxenus). ' padpuk pynknun. O6patHas GyHKIHSL.

Omnpenenenue npezena NociaeI0BaTeIbHOCTH. EMHCTBEHHOCTH peiena.

CBolicTBa CXOIAITMXCS TTOCIIEIOBATEIIBHOCTEH, CBI3aHHBIC C HEPABSHCTBAMH.

BeckoHeuHO MaJTbie U OECKOHEUHO OOJIBIINE ITOCIICI0BATEIIEHOCTH.

0. Apudmernueckre onepannuy HaJl CXOITIIMMHECS TIOCIICI0BATEIIEHOCTIMHU.

11. TIpemen MOHOTOHHOM MOCIIEOBATEIHLHOCTH.

12. Yucno «e».

13. TloamocnenoBarenmsHOCcTH. YacTruHble ipeneisl. Teopema bombiiano-Beiiepmpacca.

14. dynnameHTanbHbIE TOcaea0BaTenbHOCTH. Kputepuit Komm.

15. IIpenen pynkmuu B Touke. Onpenenenne no Komm u no I'eiine.

16. JlokanbHble cBOMCTBA (DYHKIIMIA, UMEIOIITUX MPEC B TOYKE (OTPaHUYCHHOCTbD,
OTpeeIEHHOCTD 3HaKa, CBOICTBA, CBSI3aHHbBIE C HEPABEHCTBAMH U OTEpaLUsIMU HaJl
byHKIHAMNA).

17. Tlonstue HempepsIBHOCTH (YHKIIMU B TOuke. Touku paspeiBa. JlokaapHBIE CBOMCTBA
(GyHKIIH, HETIPEPHIBHBIX B TOUKE.

18. Teopemsl Beiiepiirpacca o pyHKIIUSX HEIPEPHIBHBIX HA OTPE3Ke.

19. Teopemsr Ko o GpyHKIIUSIX HEMPEPHIBHBIX HA OTPE3KE.

20. Teopema o CylIeCTBOBAaHUH U HEMPEPHIBHOCTH 0OpAaTHON (PYHKIIHH.

21. PaBHOMepHas HenpepbIBHOCTH GpyHKIHH. Teopema KanTopa.

22. HepaBeHCTBa [UIsl TPUTOHOMETPUUYECKUX (PYHKIUH.

23. IlepBblii 3aMevaTeNIbHBIN TIPEICT U €r0 CIICICTBUS.

24. Bropoii 3amedaTenbHbIN peaei.

25. CnencTBus U3 BTOPOTO 3aMeYaTeIbHOro Ipeena.

26. Cpasnenue ¢pyHkuuii. O-cuMBOIIUKA.

27. DxBuBasieHTHbIe QyHKINU. KpuTepuii 5kBUBaTEHTHOCTH (HYHKIIUH.

[IpumeHeHue npu BHIYUCIECHUH TPeaeoB HYHKIIHM.

HOoeoNoa,r~wNE

28. AcumnrToTsl rpaduka QyHKINY.

Bonpocel Kk 3k3amMeny
1 cemecTp

1. MHOXecTBO HaTypallbHBIX yHcel. AkcuoMaTrka [leano.

2. [TocTpoeHue KoJblia eNbIX yrcel. Pa3pemmmMocts ypaBHeHUs a + X = b B konbLie nemsix
qucen

3. [Tone panmoHankHBIX YKcell. PazpemmmocTs ypaBHeHHs aX = D B mosie pannoHambHBIX YHCEL.
4. O Hepa3peIIMMOCTH YpaBHEHUS X2 = 2 B TI0JI€ palliOHANBHBIX Yrced. CTPYKTYpa MHOXKECTB

{peQ[p2<2} {peQ|p2>2}



5. CeueHus palioHaIbHbIX yKcell. PaBeHcTBO ceueHnid. OTHOIIEHHE TOPSIIKA BO MHOYKECTBE
ceuennii. Ceuenue O*.

6. Cymma ceyenuii. CBOMCTBA CyMMBI CEUCHHUH.

7. O pazpemumoctu ypaBHeHus o + f = O* BO MHOKECTBE CCUCHHIA.

8. O pa3zpemmMocTH ypaBHEHHS oL + ¥ = 3 BO MHOKECTBE CEUCHHIA.

9. OnpeneneHre MPOU3BEICHUS CCUCHUH.

10. Teopema 0 IUIOTHOCTH PAITMOHAIBHBIX CEYCHU BO MHOKECTBE CEUCHUH (JI0Ka3aTEIBCTBO).
Teopema Jlenexkunnaa (hopMyaupoBka).

11. I'panunsl v rpanu MHOKeCTB. OrpaHndeHHbIE MHOXKeCTBa. [IprumMepsl.

12. Teopema o cyliecTBOBaHHH BEPXHEW IT'PaHU OTPAaHHYCHHOTO CBEPXY MHOKECTBA.

13. Teopema o cymiecTBOBaHHH HIKHEH IT'paHH OTPaHUYEHHOTO CHHU3Y MHOKECTBA.

14. Teopema 0 CyIIECTBOBaHUH PELICHUS ypaBHEHHs YK = X B M0JIe BEIIECTBEHHBIX YHCEIL.

15. Axcuomatuka ['unpOepra BeleCTBEHHBIX YHCE.

16. CuérnHple MHOXeCTBA. Teopema 0 CYUETHOCTH CUCTEMBI CYETHBIX MHOYKECTB.

17. Hecuérnble MHOkecTBa. Hecu€THOCTh MHOKECTBA BEIIECTBEHHBIX Yncel. KOHTHHYanbHOCTh
KOHTHHYyMa KOHTHHYYMOB.

18. Onpenenenne £-OKPECTHOCTH TOYKH HA YUCIOBOU NIPsiMOii. [IOHATHE OTKPBITOCTH
MHO’KECTBA.

19. CgoiicTBa CHCTEMBI OTKPHITHIX MHOYKECTB.

20. [TpwHIMIT TBOHCTBEHHOCTH B TCOPHUH MHOMKECTB.

21. 3aMKHYTBIE MHOXKECTBA, UX CBOMCTBA.

22. TeopeMa 0 OKPBITUSIX OTpe3Ka HHTepBasiaMu. OrpeeneHne KOMIaKTHOTO MHOXKECTBA.
23. OyHKIMU, 0TOOpaKeHHSI MHOKECTB. IHbEKTHBHBIC, CIOPhEKTUBHbBIC, OMCKTHBHBIC
otoOpaxeHus. [loHaTHE YKCTOBOM MOCIEI0BATENFHOCTH, CTAIIMOHAPHBIE [TOCIIEIOBATEILHOCTH.
24. TlonsiTie MOHOTOHHOH ()YHKITUY BEIIECTBEHHOU MEPEMEHHOMN, MPUHUMATOIIECH
BellleCTBEHHbIE 3HaueHus. [loHsTHE MoANOCIe10BaTeIbHOCTH 33JAHHOM MTOCIIEIOBATEILHOCTH.
[Tpumepsnl.

25. TlonsTHE Ipe/ea YucI0BOM MOCIeI0BATeILHOCTH Ha s3bIKe (€,0). [locnenoBarenbHOCTH
0eCKOHEYHO 0OJIbIINE U OECKOHEYHO MaJble.

26. OKpecTHOCTh TOYKH Ha YUCIIOBOM IpsAMoid. OmpesiesieHne npejeia YucioBon
MOCJIEIOBATEILHOCTH Ha SI3bIKE OKPECTHOCTEH.

27. IloHatue MeTpUUYECKOTO MpocTpancTBa. OnpeaencHue npeaeia YucioBoi
MOCJIEIOBATEILHOCTU HA SI3bIKE METPUK.

28. HeobOxoaumoe yclioBHE CXOIMMOCTH YUCIIOBO MOCIIEI0BATEIEHOCTH.

29. Teopema 0 BJIIOKEHHBIX OTPE3KaX.

30. dynpaMeHTanbHbBIE TOCIE0BaTeTbHOCTU. HeoOxommumoe 1 J0CTaTOYHOE YCIOBUE
CXOJAMMOCTH YHUCIOBON MOCIEI0BATEIBHOCTH.

31. TlpenenpHast TOYKa MHOKECTBA. 3aMKHYThIE MHOKECTBA KaK MHOYKECTBA, COJIEP>KaIllie CBOU
NpeAesbHbIe TOUKU. DKBUBAJIEHTHOCTh PA3JIMUHBIX ONIPENIETIECHUN 3aMKHYTBIX MHOKECTB.

32. KoMnakTHbIe MHOKECTBA. DKBUBAJICHTHOCTD UX OIIPEICTICHUI C IOMOIIBIO TIOKPBITHI U C
MMOMOIIIBIO IPEIETbHBIX TOYEK Ha R.

33. 3aMbIKaHNE MHOKECTBA. 3aMKHYTOCTh 3aMbIKaHHsI MHOYKECTBA.

34. 'paHUYHbBIE TOYKA MHOKECTBA. 3aMKHYTOCTh TPaHHIIBI MHOYKECTBA.

35. CTpyKTypa OTKPBITBIX MHOYKECTB Ha YUCIIOBOU MPSIMOIA.

36. Touka MPUKOCHOBEHUS MHOXeCTBA. MI301MpOBaHHbBIE TOUKH MHOXKECTB.

37. TeopeMsbl 0 CXOMMOCTH MOHOTOHHBIX ITOCIIEI0BATETLHOCTEH.

38. Bepxuuii 1 HUKHHIA TPeIeNbl TOCIeI0BATEILHOCTH. YaCTUUHBIE PEAeTbl YHUCIOBOU
MOCJIEI0BATEIBHOCTH.



39. Teopema 0 BbIICIEHUH CXOAAUICHCS TTOANOCIEI0BATENILHOCTH Y OTPaHHYEHHON
II0CJIEI0BATEIBHOCTH.

40. ITpuHIUIBI BEIYUCIICHHS TPEICIIOB.

41. PacuimpeHue YucIoBOM NPsSMOH, €€ KOMITaKTH(HUKAIHSL.

42. HexoTophble CrieraibHbIC TPEACIIbL.

43. Tlonsitre yncnoBoro psaa. Yactuansie cyMMbl psina. Cymma psina. Beraucienue cymMmmbl
psiaa, COCTaBJIEHHOTO U3 YJIEHOB yOBIBAIOIIEH reOMETPUUECKON IIPOTPECCUH.

44. HeoOxo1MMoOe yCIIOBHE CXOAUMOCTH psiia. ['apMOHHUYECKUH psijl.

45. [lpuniun cpaBHeHus paoB. [lpuzHaku cxoauMocT yucioBbIX psaaos Jlanambepa, Kormm.
46. Ilpu3Hak cxoMuMOCTH [{puxiie YUCIOBBIX PSAIOB.

47. IlpuzHak cxoauMocTu AGelis YUCIOBBIX PAIOB.

48. Tpenen pynkuu B Touke. Onpenenenus [ eline u Ko, nX SKBUBAJICHTHOCTb.

49. HenpepbIBHOCTH (DYHKITUH B TOUKE. HenpepbIBHOCTH (QYHKITH HAa MHOXKECTBE.

50. Teopema o HenpePHIBHBIX QYHKIUAX, 3a]JAHHBIX HAa KOMITAKTE.

51. Teopema 00 OTKPHITOCTH TPOOOPaA3a OTKPHITOTO MHOKECTBA MTPU OTOOPAKEHUHN
HenpepbrIBHOM (QyHKIUEH.

52. Teopema 0 3aMKHYTOCTH 00pa3a 3aMKHYTOTO MHOXECTBA TIPU OTOOPaKEHUN HETIPEPBIBHOM
(byHKIHMEH.

53. Teopema 0 KOMIIAKTHOCTH 00pa3za KOMIIAKTHOTO MHOYKECTBA IIPU OTOOPaKEHUH
HenpepbhIBHOU (yHKIUEH.

54. JleMmMa 0 JIOKaJIbHOM TIOBEACHUH (PYHKITMH B OKPECTHOCTH TOYKU HEMPEPHIBHOCTH.

55. JleMMa 0 mpoMeKyTOYHBIX 3HAUCHHSIX HEMPEPHIBHBIX () YHKITUH.

56. Teopema 06 oOpaTHOM HYHKITUN IS MOHOTOHHOW HEMPEPHIBHON (DYHKITHH.

2 ceMecTp

1. Kousb1io HenpepbiBHBIX Ha MeTpuke ACK ¢ yHKITHiA.

2. OnpeienieHne paBHOMEPHO HEMPEPHIBHBIX (PYHKIIMI HA MHOXecTBe. TeopeMa 0 paBHOMEPHOU
HETPEPBIBHOCTH (PYHKIIMH, HEMPEPHIBHON B KXKJIOH TOYKE OTPE3KA.

3. IlonsTe xonebanus HyHKIIMU Ha MHOXKECTBE. TeopeMa 0 paBHOMEPHOU HENIPEPBIBHOCTH
(byHKIIMY, 3aIaHHON Ha OTPE3Ke.

4. TTonstie METpPUYECKOTO TpocTpancTBa. Onpenenenue npocrpactsa Cla, b] hyHkuumi,
HETPEPBIBHBIX HA OTPE3KE.

5. Teopema o 3aMKHyTOCTH IIpocTpancTsa Cla, b).

6. Kpurepuit KOMITAKTHOCTH MHOYKECTBA HEMTPEPHIBHBIX (DYHKIIHIA, 3aJaHHBIX Ha OTpe3Ke [a, b].
7. Touku pa3pbiBa BEIIECTBEHHO3HAYHBIX (DYHKIIUN BEIIECTBEHHOM MMEPEeMEHHOM.
Knaccugukanus touek paspeia. [Ipumep GyHKIINH, MHOXKECTBO TOUEK Pa3pbiBa KOTOPOI UMeeT
MOIIIHOCTh KOHTHUHYYMa.

8. Knaccuduxkarus Touek pa3pbiBa pyHKiuid. O1ieHKa MOITHOCTH MHOKECTBA TOUYEK pa3phiBa
MOHOTOHHOH (hYHKIIMH.

9. EBknuoBa cTpykTypa B mpocTpancTBe R CTpyKkTypa HOPMHPOBAHHOTO MTPOCTPAHCTBA B R™
CTpykTypa METpHUYECKOTO MPOCTpaHcTBa B R™. CBs3u MEX/1y HUMHU.

10. Hopmuposanusie npoctpanctea. Hopmuposannoe npocrtpanctso Cla, b].

11. e-okpecTHOCTH B mpocTpaHcTBe R™. Tomomoruueckoe npocTpaHcTBo R™.

12. TlpenenvHas TOUKa MHOKECTBA U3 R™. 3aMKHYThIe MHOXKeCTBa B R™. CBs3b MEXITY
OTKPBITHIMU U 3aMKHYTHIMU MHOXKECTBaMH B R™.

13. I'pannuHas Touka MHOKecTBa. CBsi3HBIE MHOXKECTBA. | paHUIIa MHOXKECTBA.



14. TlonsiTue npenena mocjaea0BaTeIbHOCTH TOUEK B IpocTpancTBe R™. KoopaunaTHbie
YHCIIOBBIE MMOCIEA0BaTENbHOCTH. HeoOXomumMoe 1 J0CTaTOYHOE YCIOBHE CXOAUMOCTH
IIOCJIEI0BATEIILHOCTH TOYEK B R™,

15. ®dyHameHTaNbHBIE NOCIEI0BATENBHOCTH B R™. Heo0xoqumoe 1 1I0CTaTOuYHOE YCII0BUE
CXOJIMMOCTH TIOCJIEZIOBATEIILHOCTH TOYEK U3 R™.

16. KommakTHbIe MHOKECTBa B R™. Heo0XoAuMOe ¥ JOCTATOYHOE YCIOBUE KOMITAKTHOCTH
MHOKECTB U3 R".

17. Teopema 0 BbIJI€]IEHUM KOHEYHOTO MOKPBITUS U3 OTKPHITOIO MOKPHITHS KyOa.

18. Onpenencnue mpenena oroopaxxkenus B Touke. OnpeaeneHne HelPepbIBHOTO OTOOPAKCHISI B
touke. [loBTopHBIE MTpeenbl. CBA3b MEXAY MpeneaoM GYHKIIUU B TOUYKE U TIOBTOPHBIM
TIpeeIIoM.

19. 3amMKHYTHIE ITYTH ¥ 3aMKHYTbIE KPHBBIE B N-MEPHOM IPOCTPAHCTBE.

20. CrienmanpHbIe KIIacChl oToOpaskeHnit. OToOpaskeHue MpoeKTupoBaHus. Ero cBolcTRa.

21. CrenmanpHeie Kiacchl oToOpaxenuid. JInneiitHoe oToOpaxkenune. OrpaHU4eHHOCTh U
HETIPEPHIBHOCTH TUHEUHOTO OTOOpakeHus u3 R*B R™.

22. JIokaJlbHBbIE CBOMCTBA OTOOPaKCHHUH.

23. Konebanne ¢pynkin Ha MHOXecTBe. Koebanne gpynkiym B Touke. [Ipumeps n
KOHTPIIPAMEPEI.

24. Konebanne GyHKIIMU B TOUYKE U HETIPEPHIBHOCTH (DYHKITUH B TOUKE. Teopema O CBSI3H MEXITY
HUMH.

25. Teopema 0 paBHOMEPHOU HEMPEPHIBHOCTH OTOOPKEHUS, HEMMPEPHIBHOTO HA KOMIIAKTE.

26. JIuHeitHO CBSI3HBIE MHOXKECTBA, 001acTu. Teopema 0 MpoMeKyTOYHOM 3HAYCHHUH TSI
(GYHKIHMI MHOTHX IEPEMEHHBIX.

27. Teopema 0 TOCTHKEHUHU BEPXHEH U HIDKHEH rpaHy 3HAYCHUH (YHKITMEH MHOTHX
MIEPEMEHHBIX, 3aJJAaHHON Ha KOMITaKTe.

28. Knacc otobpaxenuit, muddepenuupyemsix B Touke. Juddepenmuan otoOpakeHus B TOUKE.
Hemuddepenuupyemocts Gpyuxuun y2/3 B Hyne u eé auddepeHInpyeMocTh B IPOU3BOILHOM
TOYKE, OTJIIMYHOU OT HYJIS.

29. ludbdepennmpyembie oToOpakenus. Teopema o quddepeHmpyeMocT GyHKIIUH MHOTUX
MEPEeMEHHBIX, MTPEICTaBIIOMNX AudepeHupyemMbie 0TOOpaKEeHUsI.

30. IuddepennmpyeMbie GyHKITMA MHOTHUX IEPEMEHHBIX. YacTHBIC MPOU3BOIHBIE (DYHKITUT
MHOTHX TEPEMEHHBIX.

31. Heob6xomumoe ycrnoBue nuddepeHupyeMocT 0ToOpakeHusl B TOUKE.

32. luddepennmpyembie BeliecTBEHHO3HAUHbIE (DYHKIIUHU BEIIECTBEHHOMN MEPEMEHHOM.
[IpousBoanas pyHkiMu B TOuke. ['eoMeTprueckuii CMbICI IPOU3BOAHON (PYHKIIMU B TOUKE.

33. Juddepennupyemblie BelecTBEHHO3HAYHbIE (PYHKIIMH BEIIECTBEHHOHN EPEMEHHOM.
I'eomeTrpuueckuii cmbich auddepenimana GyHKIUN B TOUYKE.

34. IlpousBoHast 1 tuddepeHIran GyHKINN BEIEeCTBEHHONW epeMeHHON. CBSA3b MEX 1y HUMH.
35. KacarenbHOe POCTPAHCTBO Tfi(?)" B TOUKE 0XK R™. KacaTenbHblil BEKTOp K

napaMeTpu4ecKoil KpUBO B MHOTOMEPHOM NpocTpaHcTBe. KacaTteabHbIi BEKTOP K
napaMeTpu4ecKoil MoBepXHOCTH. CBsA3b C TEOMETPUUECKUM OTPEIEICHNEM KacaTeIbHOTO
BEKTOpA.

36. baszucuele nuddepentmansl. Paznoxenue no 6azucHsM quddepennnanam GyHKIMA MHOTHX
MIEPEMEHHBIX.

37. Lennoe npasuiio auddepeHupoBaHmsi, €ro reOMeTPUIECKUNA CMBICIL.

38. [IpaBuio muddepeHIpoBaHus KOMIIO3UIIMN BEIECTBEHHO3HAYHBIX (QYHKIUN
BEIIECTBEHHOM NIEPEMEHHOM.

39. IIpon3BoiHBIE BBICIIETO MOPS/IKA BEIIECTBEHHO3HAYHBIX (DYHKIIUH.



40. Tokazatb, uto nuddepeHIpan BemecTBeHHO3HAYHO M (DYHKITNH JaéT HAUTYy4IlIee
NpUOJIMIKEHNUE TMHEHHBIME (DYHKIMSAMU.

41. Ilpasuiio JleliOuuna quddepeHmpoBaHmst MPOU3BEICHNS BEIIECTBEHHO3HAYHBIX (DYHKITHH.
42. DKCTpeMyM BEIECTBEHHO3HAYHOU (DYHKIIMH BEIIECTBEHHOM IIepeMEHHOIA.

43. Teopema Possi.

44. TlepBas TeopeMa Jlarpanxa 0 KOHEUHbBIX IPUPALLECHUSX.

45. Bropas Teopema Jlarpamxka o KOHEUHBIX ITpupalieHusax (reopema Komn).

46. Tpetps Teopema Jlarpamxka 0 KOHEYHBIX IPUPAIICHUSIX TSI OTOOPaKESHHI.

47. IlpaBuna Jlonurans pacKpbITUsl HEOTIPEAETEHHOCTEN.

48. Muorounen Teitopa. OcTaTOYHBIH YJICH B IPE/ICTaBICHUH BEIIECTBEHHO3HAYHOH (DyHKIIMK
BEILIECTBEHHOM IIEPEMEHHOM ¢ IOMOLIBIO MHOTOWIEHa Telmnopa.

49. OO61iee npecTaBiIeHHe OCTaTOYHOTO WwieHa [n(xo, x) (N+1) pa3 HenpepBIBHO

T hepeHInpyeMoi B OKPECTHOCTH X0 (PYHKIIUU.

50. Yacrnoe npexncrasnenue Jlarpamxka ocratounoro wiena (N+1) pas mudpepenmupyemoii B
OKPECTHOCTH X0 (DYHKIIMH.

51. [IpencraBienne ocTaTOYHOTO WieHa N pa3 nuddepenmupyemoit B Touke GpyHkmueit B hopme
[Teano.

52. Psp Teiinopa. TeopeMbl e TMHCTBEHHOCTH JJIs aHAJTUTUYECKOM B BEIIECTBEHHOM CMBICITE
(GyHKIMU.

53. IlpaBuia uccnenoBanus rpaduKoB QYHKITHH.

54. Beimykibie Ha uHTepBasie PyHKIIMU. MOHOTOHHOCTD ITPOM3BOJHOM BBITYKIION
muddepennupyemoit pyrakuun. HeobxoamMoe u 10CTaTOYHOE YCIIOBHUE BBITTYKIIOCTH
muddepeHnupyemMont GyHKITHH.

55. Heo6xoaumoe 1 J0CTaTOYHOE YCIIOBHUE BBITYKIIOCTH IBAXKIBI MU PepeHnnpyemMoit Ha
WHTEpBajie (YHKIUH.

56. HepaBenctBo Mencena.

57. Cpennee apudmeTniecKkoe u cpeinee reomeTpudeckoe. CBsi3b MEXy HUMH.

58. Hepasenctro IOHra.

59. Hepasenctro ['énpaepa.

60. HepaBeHcTBO MHUHKOBCKOTO.

61. Teopema o muddepernupyemoctu GyHKIHH, 00paTHOM K qudGepeHtupyemMont pyHKIHM.
62. Teopema Jlarpanka 0 KOHEYHBIX IPUPAILIEHUAX 11 GYHKIIMI MHOTUX NTEPEMEHHBIX.

63. Tounsle muddepennnanbubie Gopmbl nepBoro nopsiaka. Mccnenoanue muddepeHnnanbHON
dopmbl W' = ydx + dy.

64. TeopeMa 0 COBIAJCHUH CMEIIAHHBIX TPOMU3BOIHBIX BTOPOTO MOPSAKA.

65. Teopema o nuddepenupyemocty GyHKIMH B TOUKE, 00IaJar0MIel B HEll HelpepbIBHBIMU
YaCTHBIMU MPOU3BOIHBIMHU.

66. Tounsle qupdepeHLnanbl BelecTBEeHHO3HAYHOM (PYHKIIMH BEIECTBEHHOM TepeMEeHHOM.
IlepBooOpa3Has U uHTErpa GyHKIUH.

67. [IpoGiiema OThICKaHUs IIEPBOOOPA3HOI HEMPEPbIBHON HAa UHTEpBaJe (PYHKLINU.
OnpenenéHHbli HHTErpai QyHKIUN BEIECTBEHHON MEpEeMEHHOM.

68. Knacc unrerpupyemsix no Pumany ¢ynxuumii. Ilpocreiimue cBoiicTBa onpenenéHHOro
MHTErpana.

69. AIVIMTUBHOCTD OMpPENIeIEHHOTO UHTETpaa.

70. UnTerpan ¢ nepeMeHHbIM BEPXHUM IPEeesioM Ul HelpepbIBHOM (yHKuuu. Ero
middepeHInpyeMOCTh IO BEpXHEMY IIPEeTy.

71. ®opmyna Herorona-Jleitouuna.

72. IlpuHuuns! HTETrpUpoBanus GyHkuuil. MHTErpupoBaHue mo yacrtsim.



73. Teopema 0 pa3ioKEHUH PAIIHOHATBHON IPOOH HA pariOHATBHBIC TPOOH.

74. VIaterpupoBaHue paliOHAIbHBIX IPOOEH.

75. CriocoObl HHTErpUPOBaHUS (PYHKIIMI CBEACHUEM UX K PAllMOHATIBHBIM IPOOSM.

76. Meton unterpupoBanus OCTporpaackoro.

77. IlonsTiie 00 AIUNTUYECKUX U TUIEPIUIUIITHYECKUX HHTErpaslax.

78. Iuddepennnanpuas popma JUIMHBL IyrH KpuBoil. CpsmisieMble KpuBbie. BemecTBeHHOE
napaMeTpUIecKoe MPEICTaBICHUE KPUBOM.

79. duddepennmansHas popma dJeMEHTA TUIOIIAIH TApaMETPHYECKON TTOBEPXHOCTH.

3 cemecTp

1. [Ipenen GpyHKIMU MHOTHX ITEPEMEHHBIX.

2. Paznuunbie TUTIBI TpeesioB (YHKITMH MHOTHX ITEPEMEHHBIX (TIPEe/IeN IO MHOKECTBY, TIpeAe
10 HAIPaBJICHUIO, OECKOHEYHBIE TTPEACIIbI, IOBTOPHBIC MTPEICIIbI).

3. HempepbiBHOCTH (hyHKIINI MHOTHX TIepeMeHHBIX. CBOMCTBA (DyHKIIMH MHOTHX ITEPEMEHHBIX
HETPEPHIBHBIX B TOUKE.

4. CpoiicTBa (DyHKIIMI MHOTHX IIEPEMEHHBIX HEMTPEPHIBHBIX HA MHOKECTBAX (TEOPEMBbI
Beiiepmitpacca, Komu, Kanropa).

5. JuddepenurpyemMocts GyHKINNE MHOTHX [TEPEMEHHBIX.

6. Kpurepuit muddepenimpyeMoctd GyHKITUA MHOTHX ITEPEMEHHBIX.

7. Heobxomumoe ycinosue nuddepeHunpyeMocT GyHKIIMIT MHOTHX ITEPEMEHHBIX.

8. locrarounsie ycnoBus nuddepeHnupyeMocty GyHKIIUI MHOTHX TEPEMEHHBIX.

9. lnddepenumpoBanue CIOKHBIX (YHKIIUH MHOTHX TIEPEMEHHBIX.

10. ®opmyna KOHEUHBIX IPUPALICHUH TSl QYHKIIUM MHOTHX ITepeMeHHbIX. [Ipon3BoaHas no
HanpaBJIeHUIO. [’ paueHT.

11. lnddepennman GyHKIUA MHOTHX ITEPEMEHHBIX.

12. IIpon3BoaHbIE BHICIINX MOPSIKOB (PYHKIIUI MHOTUX IEPEMEHHBIX.

13. luddepenimanbl BEICIIHX MOPSAAKOB (PYHKIIHMH MHOTHX TIEPEMEHHBIX.

14. HesiBabie dyHKIMU. Teopema o CylniecTBOBaHUH U (P PEpEeHIIMPYEMOCTH HESIBHBIX

G YHKIUH.

15. ®opmyna Teitnopa A GyHKIMH MHOTUX IEPEMEHHBIX C OCTATOYHBIM WIEHOM B (Jopme
Jlarpanxa.

16. ®opmyna Teitnopa A GyHKIMM MHOTUX IEPEMEHHBIX C OCTATOYHBIM WIEHOM B (Jopme
[Teano.

17. HeoGxoaumble ycIoBus SKCTpeMyMa (PYHKIIUKA MHOTUX IIEPEMEHHBIX.

18. JlocraTouHble yCIoBUs SKCTpeMyMa (QyHKLIUU MHOTUX I1€PEMEHHBIX.

19. YcnoBHbIi 9kcTpeMyM (YHKIIUM MHOTUX TlepeMeHHBIX. [IpsaMoil MeTo OThICKaHuUs TOUEK
YCIIOBHOTO dKCTPEMYMa.

20. Meton mHOXxHuTenei Jlarpanxka. Teopema Jlarpanka. Heo6xoaumble ycinoBUs YCIOBHOTO
IKCTpeMyMa. JlocTaTouyHble YCIOBHSI YCIOBHOTO 3KCTPEMYyMA.

21. Omnpenenenue KpaTHoro UHTerpana. Kpurepuii HHTErpupyeMoCTH.

22. Knaccsl uHTErpupyemMbIX (yHKIUNA MHOTHUX IIEpEMEHHBIX.

23. CBoiicTBa KpaTHBIX HHTETPAJIOB.

24. Cenenuie IBOMHOTO HHTETpaja 1o NpSMOYTOJIbHUKY K TIOBTOPHOMY MHTETpaIy.

25. CBenieHue IBOMHOTO UHTETpasia K TOBTOPHOMY UHTETpajly B ciiydae 001acTH MPOU3BOIBHOTO
BUJIA.

26. CBezieHUe TPOMHOTO HHTErpajia K IOBTOPHOMY.

27. 3ameHa epeMEeHHBIX B KPaTHBIX MHTErpajax.



28. Vcnonib30BaHMe MOJIIPHBIX KOOPMHAT MPH BBIYMCICHUHN JIBOMHBIX HHTETPAJIOB.

29. Mcnonp30BaHue NMIMHAPUIECKAX KOOPIUHAT ITPH BBIYUCICHUN TPOHHBIX HHTETPAJIOB.
30. Mcnonb3oBanue chepruyecKux KOOPAUHAT MIPU BEIYUCICHUH TPOHHBIX HHTETPaJIOB.

31. HecoOcTBeHHBIE KPaTHBIE HHTETPAIBL.

4 cemectp

1. KpuBonuHeiiHble MHTErpalibl IEPBOTO POJa.

2. KpuBosmHeiHbIE HHTErpaJIbl BTOPOTO POJIA.

3. ®opmyna ['puna.

4. YcroBus HE3aBUCUMOCTH KPUBOJIIMHEWHOTO MHTETpaJia BTOPOTO POAa OT ITyTH
MHTErpupoBaHus (TIOCKUH citydail).

5. [NosepxHoCTH B TpocTpaHcTBe R3.

6. [Tomans NIOBEPXHOCTH.

7. TToBepXHOCTHBIC MHTETPAJIBI IEPBOTO POJIA.

8. [ToBepXHOCTHBIE HHTETPAIIBI BTOPOTO POJIA.

9. ®opmyna Octporpajackoro — ['aycca.

10. ConeHonmanbHbIE TIOJA.

11. ®opmyna Ctokca.

12. TloreHIMaIbHBIE TIOJIS B TpOCTpaHcTBE R3.

13. OnpeneneHrie 1 HEPEPHIBHOCTh COOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX OT ITapaMeTpa.
14. JluddbepeHnmpoBanre U HHTETPUPOBAHNE COOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIINX OT
napamMeTpa.

15. PaBHOMEpHast CXOTUMOCTh HECOOCTBEHHBIX MHTETPAIOB, 3aBUCSIIINX OT IMTapaMeTpa.
16. Kpurtepuit paBHOMEPHOM CXOTUMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIINX OT
napamMeTpa.

17. Ilpu3Haky paBHOMEPHOM CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIUX OT
napamMeTpa.

18. HenpepbIBHOCTh HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCAIIUX OT ITapaMeTpa.

19. MnTterpupoBaHie HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCAIIUX OT ITapaMeTpa.

20. TuddepennnpoBanre HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCAIINX OT TapaMeTpa.

21. 'amma — dyHKIMA Didnepa.

22. OpToroHaabHbIE CUCTEMBI (DYHKITHIA.

23. Psag @ypoe. Koapduumentsr Oypre.

24. Jlemma Pumana.

25. SInpo Jlupuxiie u ero CBOMCTBA.

26. ®opmymna {upuxie.

27. IlpuHIINTI TOKATU3AIHH.

28. Ycnosue ['énbrepa.

29. CxonumocTts psifga Oypwe B TOUKE.

30. Nurerpan ®@ypeoe. [IpeobpazoBanue Dypoe.

OLIeHOLIHLIC cpeacTtBa Ijid HWHBAJIMAOB W JIMI C OTPAHUYCHHBIMU BO3MOXKHOCTIMU

300POBbA BBI6I/IpaIOTC}I C YUCTOM UX MHAWUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-IGCKI/IX 0COOCHHOCTEH.

— IIpu HCO6XO,Z[I/IMOCTI/I HHBAJIMAaM U JIMOaM C OTIpaHUYCHHBIMHU BO3MOXKXHOCTAMU

3A0POBBA MPEAOCTABIACTCA NOTTOJHHUTCIBHOC BpCMA UIA ITOATOTOBKHU OTBETA HA 3K3aMCHE;

— HIOpH OPOBCACHUU MPOUCAYPbl ONCHHUBAHUA PC3YJIbTATOB O6yIICHI/I$I WHBAJIWJIO0B U JIMII C
OTpaHUYCHHBIMH BO3MOKHOCTSAMU 3NO0POBbA IMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX

CpeacCTB, HCOGXOI[I/IMBIX UM B CBA3U C UX MHAUBUYAJIbHBIMUA OCO6CHHOCT$IMI/I;



— MPH HEOOXOJMMOCTH JIJIs1 00YJArOIIUXCSl ¢ OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3/10POBBSI
U WHBAIMJOB TMPOLEAYypa OICHMBAHUS pPE3YJIbTaTOB OOY4YEHUS 10 JUCIHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipouienypa oueHUBaHHUS PE3yIHTATOB OOYUYEHHUS MHBAIUAOB U JIMI C OTPaHUYCHHBIMH
BO3MOJKHOCTSIMH 370POBBSl MO JUCHUIUIMHE (MOMYJIO) TpPEAyCMAaTpPHBAET MPEIOCTaBICHUE
uHbopManui B ¢GopMax, aJANTHPOBAHHBIX K OTPAaHUYEHUSM HUX 3J0POBbS U BOCIPHUATHS
nHpOpMAaIHH:

JUsist U1 ¢ HapyIICHUSIMH 3PEHMS:

— B [I€YaTHON (hOopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO IOKyMEHTA.

JInst man ¢ HapylmeHUs MM CITyXa:

— B IeyaTHou popme,

— B (hopMe AIIeKTPOHHOTO JTOKYMEHTA.

JU71s1 THI1 ¢ HApYIISHUSIMU OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIe4aTHou popme,

— B (hopMe AIIeKTPOHHOTO JTOKYMEHTA.

JlaHHBII IEpevYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaroImxcsl.

5. IlepeyeHb OCHOBHOI M JOMOJHUTEIbHON YUeOHOM JINTEpPaTyphbl, He00X0AMMOM
AJISl OCBOEHMS THCIHUITHHBI.

5.1 OcHoBHasi iuTEepaTypa:

1. Tep-Kpukopos, A.M. Kypc maTemaTndeckoro anaiausa [ DJIeKTpOHHBIHN pecypc] :
yuebnoe nmocooue / A.M. Tep-Kpukopos, M.U. [llabynun. — DiaekTpoH. AaH. — MOCKBa :
NznarensctBo "Jlabopatopus 3nanuit", 2015. — 675 ¢. — Pexxum moctymna:
https://e.lanbook.com/book/84098

2. Kynpsisues JI.J1., Kyracos A.Jl., Uexnos B.U., [llabyrnn M.I. CoopuuKk 3ama4 1o
Maremarndeckomy aHanu3y. Tom 1. Ilpenen. HenpepwiBHocTh. Juddeperiupyemocts. M.:
®dwusmarut, 2010. — 496 c. (http://e.lanbook.com/books/element.php).

3. Kyapseues JI.J., KyracoB A.Jl., Uexnor B.W., llabynna M.M. COopHUK 3ama4 1o
MaremMatudyeckoMy aHanuzy. Tom 2. Hurterpansl. Panpl. M.: ®usmatiut, 2009. — 504 c.
(http://e.lanbook.com/books/element.php).

JIns1 ocBOEHMS AUCUUIUIMHBI MHBAIUIAMU U JIUIIAMU C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBBSI UMEIOTCS M3JIaHUS B DJICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEUHON CUCTEMaX
«JIaHpy.

5.2 JlonoJiHUTEIbHAS JINTEpaTypa:
JlomonHUTENBHAS TUTEpATYypa — HE MIPETyCMOTpEHA

5.3. Ilepuoauyeckune U31aHUS:
[lepuoandeckne u3iaHUs — HE IPEYCMOTPEHBI

6. Ilepeyenb  pecypcoB  HMH(OPMALHOHHO-TEJEKOMMYHHKALMOHHOI ceTn
«MHTepHET», HeOOXOAUMBIX /LISl 0CBOCHHS AU CUUILUIMHBI.

1.DOnextpoHHas  Oubimoreka  «YHHMBepcUTeTCKass  OuOmMOTeKa  OHJIAHH» -
http://biblioclub.ru

2. DnexTpoHHO-OMOMMOTeuHas cucteMa «Jlanpy - http://e.lanbook.com/books

7. MeToauuyeckue YKazaHnus AJisg oﬁyqamumxca M0 OCBOCHMIO TUCHMITIJIMHBI.
MeToauueckue PEKOMEHAAUMA K CaY€ 3a4€eTa


https://e.lanbook.com/book/84098
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2226
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2227
http://biblioclub.ru/index.php?page=book&id=75710&sr=1
http://e.lanbook.com/books/element.php?pl1_id=2763

CryneHTbl 00s3aHbI CAATh 3a4€T B COOTBETCTBUH C PACIHCAHHEM M y4eOHBIM IUIAHOM.
3auer sBnsercs (GOPMON KOHTPOJISI YCBOGHUS CTYJCHTOM Y4eOHOH MpOrpaMMbl IO AUCIUILTAHE
WIN €€ YaCTH, BHIIIOJHEHUS IPAKTUYECKUX, KOHTPOJIBHBIX, peepaTUBHBIX paldoT.

Pesynbrar cpaum 3adera mo MpoOCIyLIaHHOMY KypCy JOJDKHBI OLIEHMBATHCA KaK MTOT
IEATENILHOCTH CTYJICHTA B CEMECTPE, @ UMEHHO - TI0 [TOCEIAeMOCTH JICKIUH, pe3ysibTaTaM padoThl
Ha TPAKTHYECKUX 3aHITHUAX, BBITIOJIHEHUS CaMOCTOATENBbHOW paboThl. CTYyHEHTHI, Y KOTOPBIX
KOJIMYECTBO IPOITYCKOB MPEBBIIIAET YCTAHOBICHHYI0 HOPMY, HE BBIIIOJIHUBILINE BCE BUbI pabOT
U HEYAOBIECTBOPUTEIBHO padOTaBIIME B TEUYEHHE CEMECTpa, IMPOXOIAT coOecenoBaHuE C
IIpernojaBaTesieM, KOTOPbIA ONpalIMBAEeT CTYAEHTa Ha MpPEIMET BBISBICHUS 3HAHUSI OCHOBHBIX
MOJIOKEHUN JUCIUTIIIUHBI

MeTOJIH‘IeCKI/Ie PEKOMEHIAUH K CIaY€ IK3aME€Ha
CTYILGHTBI 00s13aHEBI CIaThb 3K3aME€H B COOTBETCTBUU C PACIIMCAHUEM U y‘IC6HBIM IIJIAaHOM.

DK3aMeH M0 AUCLUUIUIMHE IMpecleayeT Leldb OLEHUTh padoTy CTyJEeHTa 3a Kypc,
MOJYyYEHUE TEOPETUYECKUX 3HAHWM, HUX MPOYHOCTb, PA3BUTHE TBOPYECKOIO MBIIIJICHUS,
MpHOOpEeTEeHNEe HABBIKOB CaMOCTOSITENIbHOM paboOThl, YMEHHE MPUMEHATH IMOJTy4YE€HHbIE 3HAHUS
JUISl peIIEHU MPAKTHYECKHX 3a]1a4.

d)opMa MMPOBCACHUA OJOK3aMCHA: YCTHO WM IMHCBMCHHO YCTAHABJIMBACTCA PCHICHUCM
Kadeapsl.

DK3aMeHaTOpy MPEIOCTaBIIAETCS MPABO 33/1aBaTh CTYACHTAM JOMOJIHUTEIbHBIE BOIPOCHI
0 Bcel yueOHOM mporpaMme TUCIUILIAHEI.

Pe3ynbrar caaum sKk3amMeHa 3aHOCHUThHCS MIPernojaBaTesieM B 9K3aMEHAI[MOHHYIO BEIOMOCTh
U 3aYETHYIO KHUXKKY.

B ocBoeHMM MUCHMIUIMHBI WHBAIMIAMU M JIMIIAMU C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU
3I0POBBsI OOJIBIIIOE 3HAYCHHE HWMEET HWHIWBHAyalbHas ydeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOJTHUTEIPHOE Pa3bsICHEHNUE YUSOHOTO MaTepHana.

WupuBuayabHbIE KOHCYJIBTAllMU TI0 TPEAMETY SBJISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM HMHAMBHIyaJIN3allMU OOYYCHUSI U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEX]y TMpernojaBarejieM M OOYydYaloNMMCS HWHBAJIMIOM WU JIMIOM C OrPaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3JIOPOBbSI.

8. llepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHii, HCIIOIB3YeMbIX IPH OCYIIECTBIEHUH
o0pa3oBaTeILHOIO MpoIecca Mo AUCIHUIIIINHE.

8.1 IlepeyeHb HH(OPMAITMOHHBIX TE€XHOJIOTHIA.

— C6op, XpaHeHHE, CUCTEMaTHU3aLKs U Bbllaya y4eOHOH U HaydHOH nHpOpMaIuy;

— OOpaboTka TeKCTOBOM, rpaduyueckoit U SMOMPUUECKON HHPOpMALINY;

— IloxroToBka, KOHCTPYMPOBAHKE U MPE3EHTALMS UTOTOB UCCIIEA0BATENILCKOM U aHAJH -
THYECKOH NI TeTbHOCTH;

— Vcnonb30BaHue 371€KTPOHHBIX IPE3EHTALMH PU POBEIEHUH PAKTUUECKUX 3aHS-THIA;

— Pa0oTa ¢ nH(opMallMOHHBIMH CIIPAaBOYHBIMHU CHCTEMAMU;

— Hcnonb3oBaHue 3J€KTPOHHOM MOYTHI MpernoaaBaTeneil 1 00yJaromuxcs sk pacchbll-
K1, IEPENHICKH U OOCY)KJICHUSI BOZHUKIINX YI€OHBIX ITPOOIIEM.

8.2 IlepeyeHb HEOOXOIUMOI0 IPOrPAMMHOI0 00ecneYeHHusl.
— Oo¢ucHeiii naker npunoxxenuit Microsoft Office.

8.3 IlepeyeHb HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:



1. Dnexrponnas oubnuoreunas cuctema ELIBRARY.RU (http://www.elibrary.ru)/
2. DnekTponHas onbnroTeuHas cucrema «Jlauw» ((http://e.lanbook.com)

9. MarepuajibHo-TexHMYeckass  0a3a, Heo0XoguMasi JIs  OCYUIECTBJICHHUS
o0pa3o0BaTeIbHOIO NMpolecca Mo JAMCIUILINHE.
No Bun MarepuanbHO-TEXHUUECKOE 00ecIieueHUe UCIUTITNHBI
~ | pabot (MOmyIsl) ¥ OCHAIIEHHOCTh
1. JlexunonHsle JlexkuuoHHass  ayAMTOpHs,  CIELUMAIbHO  00OpyHOBaHHas
3aHATHS MYJIbTUMEIUHHBIMA ~ JIEMOHCTPAIIMOHHBIMH  KOMILIEKCAMH,
yueOHOM MeOenbIo
2. JlabopaTopubie | [lomemienue 1y mpoBeaeHUS J1aOOPaTOPHBIX 3aHATHH
3aHSTUA OCHAIIEHHOE y4eOHOU MeOebI0, TOCKOW MapKepOM HIIU MEJIOM
3. | I'pynmoBsie [Tomemienne ans nMpoBeAEHUS TPYIIIOBBIX (MHIWBUIYaTbHBIX)
(MHIMBUAYaNb | KOHCYNIbTalluM, yuyeOHOW MeOenbro, JOCKOW MapKepoM WU
HBIE) MEJIOM
KOHCYJbTAIlUH
4. Texymui [Tomemenue st MPOBEICHUS TEKYIIEH U POMEKYTOUHOM
KOHTPOJIb, aTTECTaIlM1, OCHAIIIEHHOE y4eOHOUW MeOebIo.
MIPOMEXKYTOYHA
1 aTTecTalus
5. Camocrosrens | KaOuner it caMOCTOSITENBHOW  pabOTHI, OCHAIIECHHBIN
Has paboTa KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHHS K
cetu «VHTEpHET», MPOrpaMMOIl SKpPAaHHOTO YBEJIIMYEHUS U
00€CTICUeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CpEy YHUBEPCUTETA
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Penenzus
Ha paboyyIo NporpaMMy JHUCLUIIHHEL
«MaTtemaTu4eckuii anaaus»
1o cnenuaneHocTh 01.05.01 OynnamenTansHas MaTeMaTHKa U MeXaHMKa,
OYHOH (OPMEI 06yUeHHS.
Cocrasutens pa6oueii nporpamMmst:
npogeccop xad. Teopun yskuuii GI'EOY BO «Ky6I'Y» lllep6akos E.A.

Peuensupyeman paGouas mnporpaMma MCIMINMHEI cocTaBieHa B

COOTBeTCTBMM ¢ TpeGoBanmsamu ®I'OC BO mo cmemmansHoctd 01.05.01

DyHnaMeHTaNbHAs MATEMATHKA H MEXaHHKA.
YkasaH nepeueHb M omucaHWe KOMIETEHLMH, a TaKke TpeboBaHus K

SHAHHUSM, YMEHHSM H HaBbIKaM, IOJYYEHHBIM B XOJ€ M3y4YeHHS NUCLMIUIMHEL
Pacnpenenenne BPEMEHH, OTBOJMMOIO Ha M3yY€HHE Pa3lIMYHBIX Pa3felioB Kypca,

BKIII0Yas CaMOCTOATENBHYIO paboTy, COOTBETCTBYET X TPYAOEMKOCTH.
B mporpamme npuBenensr oleHOUHBIE CPEJCTBA ISl TEKYIIETO KOHTPOJIS

ycneBaeMocCTH, IIPOMEXYTOYHOM aTTeCTAllMU IO UTOraM OCBOEHMS JAUCIHHUITIIMHBL U

y4eOHO-MeToaNuYecKOe obeceyenye.
VYkazaH nepeyens Tem u pa3/ieNoB, KOTOphIe JOJDKHEI M3yYUTh CIIyIIATENH, a

TaloKe OCHOBHEBIE TPEGOBaHMSA K YPOBHIO [IOJTOTOBKHM CIIyIIaTeNei o6BpeMy 3HaHUM
H YMEHHH, KOTOPBIM OHH JOJKHEI 06JIalaTh 110 KAXIOH U3 NIEPEYHCIIEHHBIX TEM.
Conepxamuiics nepeyeHs Tem nabopaTOpHBIX 3aHATHH HOCTATOYEH JUIs

¢bopMHpoBanus ypoBHs IIOArOTOBKH, onpeneneHHoro tpebosanusmu OI'OC.
VYka3zana MaTepUaJIbHO-TEXHUYECKas Oasa, Heobxonumas pif) -4

OCYILECTBNICHUs 00pa30BAaTENBLHOrO MpoLecca IO AUCHMIUIAHE ¢ IepeyHeM

000pyIOBaHHS ¥ TEXHHYECKHUX CpeacTB 00y4eHus, 06ecneunBarOmIX MpoBeeHUE

BCEX BUJIOB y4eGHOM paboThL.
Paboyas nporpamma aucuummmgg CIIOCOOCTBYET pa3sBUTHIO U yriyonenuro

MEKIPEIMETHBIX CBA3eH MEX/y M3y4eHHEM NaHHOIO Kypca U NpOXOXIeHUEM
APYTHX MUCLMILTHH €CTECTBEHHOHAYYHOTO IHKIIA,

Wzyvenue nucuummmne: Gopmupyer Becs HEOOXOMMBIiA NepeYeHk
KOMIETeHUMH, IpesrycMoTpennbix GI'OC BO. IIpencraBnennas NporpamMmma
COACpXaTenbHa, OTBeYaeT TpeGoBanuam GIOC BO no nocrpoenmo u

3acsaaxo O.B JAOLIEHT, KaH
., » KaHI. TIeNl. Hayk, NowenT ka €OpPBI UH
00pasoBaTenpHEy TexHonoruit ®I'GOY BO Ky6l"3(}) ; % ; P



Penensus
Ha pabouyio nporpammy AMCIMIUTAHEL
«MaTemaTnyeckuii aHaIU3»
10 cenmansHocTr 01.05.01 DyunamenTanpHas MaTeMaTHKa U MeXaHHKa,
O4HO#M (opMbI 06yUEHHS.

Cocraputens paGoueit mporpaMMBl: "
podeccop xad. Teopui gyt IEOY BO «Ky6T'Y» Illepbaxos E.A.

PaGouas nporpamma nonsoctsio cootBeTcTByeT TPEGOBAHMAM ®roC BO nmo
cnenuansroctn 01.05.01 OynpamenTansHas MaTeMaTHKa M MEXaHHUKa.

Bce ocnoBHBIe pasnensi mporpammsl Halu CBOE OTpaXEHHE B nepeHe
NIpeAcTaBleHHBIX B IporpaMMe HeoOXOAMMBIX 3HaHMH M KOMIIETEHLHH.

Pacnipenenenue BPEMEHH, OTBOAMMOrO Ha W3yuyeHHEe Pa3jInYHBIX pa3[ciioB Kypca,
BKITIOYas CaMOCTOSATENbHYIO paboTy, COOTBETCTBYET HX TPYAOEMKOCTH.
IlpuBenennsie B IporpaMMe NpuUMepbl KOHTPOIBHBIX 3alaHHi, BOIIPOCHI lf
KOJIIOKBHYMY, 3K3aME€HAl[IOHHBEIE BONMpPOCHl M 3aJiaHHA UL CaMOCTOSTEJIBHOH
paboTel MOryT oOKa3aTh OIIYTHMYIO NOMOIIb CTyA€HTaM MpH TOArOTOBKE K
TCKYIIEMY U HTOrOBOMY KOHTPOJIO 3HaHWM, B IPUMEHEHHH METONOB nuddepen-
LMAIBHOTO ¥ HHTETPATbHOTO HCUHCIIEHHS IS pelleHUs MpodeCCHOHANIBHBIX 3a/1a4.
Copneprxaluuiics mepeyeHb ¥ KOJTMYECTBO NPAKTHYECKHX 3aHATHH TOCTATOYEH
JU1s1 GOPMUPOBaHHUs YPOBHS MOArOTOBKH, ONpPeNeeHHOro Tpe60BaHUAMU dI'OC.
IlepeueHs TeM H pa3zesnoB, KOTOPBIE NOKHBI U3YYHMTh CIyLIATENH, a TAaKXKe
OCHOBHbIe TpeOOBaHHSA K YPOBHIO IOATOTOBKH CiyliaTelnell oObeMy 3HaHMHM H
YMEHHH, KOTOPBIM OHH JOJIXKHBI 001a1aTh 110 KaXXIOH U3 NIEPEUYUCIIEHHBIX TEM.
Paboyas mporpaMma JMCLMIUIMHBI MO3BOJISET YCBOMTH CBSI3U MEXAY pas-
JIMYHBIMH pa3lie/laMM M TeOpeMaMH MaTeMaTHYeCKOro aHaliu3a, a TaKXe CIIo-
COOCTBYET pa3BUTHIO U YIUyOIEHHIO MEXTIPENMETHBIX CBSI3eH MEXIY M3y4YeHHEeM
JaHHOI'0 Kypca H MPOXOXKACHHEM APYTUX AUCIUHMILIMH €CTECTBEHHOHAYYHOTO IIUKJIA.
Paboyas nporpamma JUCHMIUIUHBL «MaTeMaTHYeCKHi aHaiu3) crocobcTBy-
eT NPHOOPETEHHIO U Pa3BUTHIO YMEHHUH ¥ HaBBIKOB ISl PeLIeHHs npodeccHoHaNb-

HBIX 3a7a4 METOJaMH MAaTEMAaTH4Y€CKOIro aHalnu3a, (l)OpMPIpOBaHHIO KOMIIETEHTHOI'O
crieMaincTa.

PelieH3€eHT,

['ycakos B.A.,

kaHA. ¢GuU3. — MaT. HayK,
nupektop OO0 «IIpocsemenrne—IOry.
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