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1 He.]'ll/l 1 3a]a491 U3YUYCHUSA TUCHUITINHBI

1.1 leab AMCHUNIMHBI

dopMHUpoOBaHUE MATEMATUICCKOU KYIbTYPHI CTYJEHTOB, (DyHIaMEHTAIbHAS MOATOTOBKA

CTYJICHTOB B 00JIaCTH MaTeMaTHYECKOTO aHAJIN3a, OBJIAJICHUE COBPEMEHHBIM aImapaToM

MaTeMaTUYeCKOro aHaJln3a IS JATbHEHIIIETO UCIIOJIB30BAaHUS B IPYTUX 001acTsIX

MaTEeMaTHYECKOT0 3HAHUS U JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJICPKaHUS.

1.2 3agaun AMCHUILIMHEI

1. dopmupoBaHUE 3HAHHMH O ACHCTBUTEIBHBIX YUCIIAX U OMEPALHSIX C
IENCTBUTEILHBIMA YHCIIAMU.

2. dopMupoBaHWE 3HAHUI O CBOMCTBAX MPEIEIIOB MOCICIOBATEILHOCTEH 1 TIPE/IEIOB
GyHKIHH.

3. Osnagenue metonamu nuddepeHupoBanms GyHKIANA OMHOW U MHOTHX
nepeMeHHbIX. DopMupoBaHNE HABBIKOB IPUMEHEHUs AU(depeHIINaTbHOTO
HCYHUCIICHUS K UCCIEAOBAaHUIO (DYHKIIMI M B TEOMETPUYECCKUX MPUITOKCHHSIX.

4. OrnaneHue OCHOBHBIMU METOJIaMU MHTETPUPOBAHUS (QYHKIIHI OJHONH M MHOTHX
MepEMEHHBIX.

1.3 Mecro qucuunanHbl (MOYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOi POrpaMMbl
Hucoummaa «b1.6.7. MATEMATHUYECKHNM AHAJIM3» oTHOCHTCS K 6a30601 9acTH
bnoka 1 "{uctumiunsl (Moaynu)" y4eOHOTO IJIaHa.

JUig n3y4eHust JUCIUIUIMHBI IOCTATOYHO 3HAHUH IIKOJIBHOIO Kypca anredpbl U reOMETPHH.

MareMaTHUeCKUil ~ aHAM3  KCIOJIB3YeTCS  NPU  WM3YYEHUH  TeOpHH  (PYHKUIUH
JEHCTBUTENIHOTO IEPEMEHHOr0, TEOPUM (PYHKIMH KOMIUIEKCHOIO IEPEMEHHOT0, TEOpUHU
npuOJIMKeHnH, Teopun  OOBIKHOBEHHBIX AU depeHLuaNbHbIX  ypaBHEHUM,  TeOopHUH
TuddepeHManbHbIX yYpaBHEHUH C YacTHBIMU MPOM3BOJHBIMH, TEOPHUM HHTETPaJIbHbBIX
ypaBHEHUH, U PepeHIMaIbHON FeOMETPUH, BapUallMOHHOIO UCUYUCICHUS, (PYHKIIMOHAIBHOTO
aHaJIu3a U TEOPUH BEPOSTHOCTEN.

1.4 TlepeyeHb NJIAHMPYEMBIX pPe3yJbTATOB O00y4eHHs MO JUCHMILIMHE (MOY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

[Iporiecc m3ydeHusi NUCHMIUIMHBI HAMpaBlieH Ha (OPMHUPOBAHHE CIEAYIOIIMX KOMIETEHITUI:
OK-7, OIIK-1, TIK-2, TIK-3, TTK-9.

II.II.

B pesynbrare uzyuenust yueOHON AUCIIUTUTMHBI

WNunekc Conepxanue
oOyuaromuecs T0JKHBI

KOMIIETEH | KOMIETCHIUH (Wn e

HH ‘{aCTI/I) 3HAThb YMETH BJAACTh




B pesynbrare nzyuenus yaeOHON AUCIUILITUHBI

N Nunekc Coneprxanue
H:I KOMIIETEH | KOMMETEHIUH (Hn e 06yHaroLMeCs NOTLKHbL
(M HacTH) 3HATh yMeThb BJIA/IETh
1 OIIK-1 TOTOBHOCTBIO OCHOBHBIE MIPUMEHSTh HaBbIKAMH
HCII0JIb30BaTh MOHSATHS, MOJTyYEHHBIC MIPUMEHEHUS
(byHIaMeHTaIbHBIE ONpEICTICHUSI U | HABBIKM B IPYTUX | 3TOTO B
3HaHUS B 00JacTu | CBOMCTBa obmacTsx JIPYTUX
MaTeMaTU4eCcKoro 00BEKTOB MaTeMaTHYECKOro | 0bmacTsax
aHanu3a, MaTeMaTU4yecKo | 3HaHUS U MaTeMaTH4eCK
KOMILJIEKCHOTO U | TO aHaIu3a JUCUHUTIIIMHAX Oro 3HaHUS U
(YHKIIMOHATILHOTO €CTECTBEHHOHAy4Y | JUCLMILUIMHAX
aHanusa, anreopsl, HOT'O COJIEpaHUsl | ECTECTBEHHOHA
AHAJIMTUYECKON YYHOTO
T€OMETPHH, coJiepKaHus
Qg depeHaTbHOR
r€OMETpUU u
TOIOJIOTHH,
mudepeHIHaATbHBIX
ypaBHEHUH,
JIACKPETHOU
MaTeMaTHKU u
MaTeMaTU4YECKON
JIOTHKH, TEOPUH
BEPOATHOCTEM,
MaTeMaTU4eCKON
CTaTUCTUKU u
CIIy4alHBIX
MPOLIECCOB,
YUCJIEHHBIX METOJOB,
TEOPETUYECKOMN
MEXaHUKH B OyIyIIeH
npogecCuoHAIBHON
NEeSATEIbHOCTH
2 I1K-2 CIOCOOHOCTHIO (GOpPMYITUPOBKU | OMPENENsITh KIacc | anmapaTomM
MaTeMaTU4eCKH W JI0KA3aTeNbCT- | 3a/1ad, s MaTeMaTH4YecK
KOPPEKTHO  CTaBUTH | Ba KOTOPBIX Oro aHaJiusa,
€CTECTBEHHOHAYUHbIE | YTBEPXKIACHUH, MPUMEHUM TOT MeToAaMH1
3a/1auu, 3HaHUE | METO/bI UX WJIU UTHOM MIPUMEHEHUS
MMOCTaHOBOK JIOKa3aTeNbcTBa | ammapar, 3TOrO
KJIACCUYECKHX  3ajad BEIOMpATh METOJ | ammapara K
MaTeMaTUKU pelieHus pEIIeHUIO
KOHKPETHOTO 3a1a4

THUIIA 3aJa4




B pesynbrare nzyuenus yaeOHON AUCIUILITUHBI

N Nunekc Coneprxanue
. 191 KOMITETEH | KOMITeTEHINH (MiH e 06yHaIOLIMeCs JOILKHbI
(M HacTH) 3HATh yMeTh BJa/IeTh
3 IK-3 CHOCOOHOCTBIO CTPOro | GOPMYIUPOBKH | OMPEAETATH Kiacc | anmnapaToM
JI0Ka3aThb U JIOKa3aTeNbCT- | 3a/1a4, JUIst MaTeMaTHYECK
YTBEPXKICHHE, Ba KOTOPBIX OTr0 aHaJW3a,
chopMyIupoBaTh YTBEPKIACHUM, MPUMEHHUM TOT METOJIaMHU
pe3yNbTaT,  YBUIETH | METOJBI UX WM UHOMN MIPUMCHCHHUS
CJIEJICTBUS JIOKA3aTeNbCTBA | ammapar, 3TOTO
MOJTYYSHHOTO BBIOMPATh METOJI | ammapara K
pe3yibTara pelieHus PCILICHHIO
KOHKPETHOT'O 3amad
TUIIA 3a]1a4
4 OK-7 CIOCOOHOCTBIO K | OpMYIHpPOBKH | ONpEAENsTh Kacc | anmnapaToM

CaMOOpTaHU3alMk |
caMo00pa30BaHHIO

U I0Ka3aTelbCT- | 3a1a4, Ui MaTeMaTH4YECK
Ba KOTOPBIX Or0 aHaJIu3a,
YTBEPKJICHHH, IIPUMEHUM TOT METOAAMH
METO/BI UX WM UTHOU IIPUMEHEHUS
JI0OKa3aTesIbcTBa | ammapar, 3TOr0

BBI6I/IpaTL METOL alrrapara K
PCUICHUA PCUICHUIO
KOHKPETHOI'O 3aga4
THIIa 3aJa4




2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHMILIMHBI IO BUJaM padoT

OO6mast TpyIOEMKOCTh JTUCHUIUIMHBI cocTaBisger 27 3ad.en. (972 wyacoB), wux
pacripeielieH|e 10 BH1aM paboT MpeaCTaBieHo B Tabnuie (012 cmyoenmos ODO).

Buj yueOHoit Bcero 1 2 3 4
padoThI 4acoB cemecTp cemecTp cemecTp cemMecTp

Obuas 728,2 161,8 197,8 233,8 134,8
TPYAOEMKOCTh
AYIUTOPHbIE 419 128 132 150 98
3aHATHUS
KOHTPOJIHpYyeMast
CaMOCTOSITeIIbHASI 14 2 4 6 2
pabora
CamocTosTenbHas 220,2 33,8 65,8 83,8 36,8
pabora
Buasr urorosoro JK3., 9K3., 9K3., 9K3.,
KOHTPOJIA 3a1. 3ad. 3ay. 3ay.

2.2 CTpykTypa IMCUHMIIIMHBI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.

Paznensl JUCHUIIINHBI, U3y4a€MbI€ B MEPBOM CEMECTPE

HaumenoBanu Jlekn Jladoparop KonTposmpye CamocrosiTelb
€ pa3ae/ioB 1071 HbIE Mmast Has padorta
caMocCTosiTe/1b
Has padora
1| Beenenue B 2
aHaIu3 4 4
2| JleficTBUTENBHBIC 2
qucia 2 6
3| Teopus npenesnos 1 5
MOCJIe0BATENbHO
crei 10 12




4| Teopus npenenos 1 6
byHKIMHA 12 14
5| HenpepriBHOCTH 8,8
GbyHKIHIA. 8 8
6| duddepenumpona 10
HUe QyHKIHHA
OJIHOTO
MIePEMEHHOTO 18 28
BCET0 54 72 2 33,8
Paznernbl MUCHUIUIMHBL, U3y4aeMbIe BO BTOPOM CEMECTpPE
HaumenoBa Jlekn JlaboparopH Kountpoanpye CamocrosiTe/ib
HUe 11071 ble Masi Has pabora
pasjienon CaMoOCTOSITEIb
Has padorta
7| Heonpenenéuu 2 15,8
BIF HHTETpa 18 18
8| OnpenenéHHbIN 20
UHTETpal 16 16
9| YncnoBble psiibl 18 18 2 10
10 | OyHKUMOHATBH 20
BIC PSIJIBI
byHKIMI 12 12
BCEro 64 64 4 65,8

PaBJI[eJ'II)I AUCHUILINHBI, U3y4aCMbIC B TPETHEM CEMECTPC




HaumenoBanmue Jlekn JlabopaTopH Kontpoanpye CamocrosiTe)b
pasziesioB 110 ble masi Hasi padoTa
CaMOCTOATEb
Has padora

11 | duddepenuupopan 3 43,8

ue QyHKIui

MHOTHUX

MEPEMEHHBIX 30 30
12 | UnTerpupoBanue 3 40

(byHKIUNH MHOTHX

IIEPEMEHHBIX 42 42

BCET0 72 72 6 83,8
Paznenbl mucuMIUIMHEL, U3ydaeMbIe B 4eTBEPTOM CEMECTpe
HanmenoBanme Jlexky JlabopaTopH KourpoJsmupye CamocrosTesb
pasieoB HHU ble Mas Hasi padoTa
CaMOCTOATEb
Has padora

13 | KpuBonuHneiinbie u 1 10

MTOBEPXHOCTHBIE

WUHTETPabI.

DNeMEHTHI TEOPUH

OJIst 14 18
14 | UuTerpainsl, 1 16,8

3aBUCSIINAE OT

napaMmerpa 12 16
15 | Psagsr @ypoe 22 14 10

BCero 48 48 2 36,8
2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ansATHS JIEKIITMOHHOT0 THIIA
Ne HaumeHnoBaHue Conep:xanue pasaena dopma
n/n | pa3neia TEeKYLIero

KOHTPOJIA




BBeneunue B ananus Hpe,uMeT MaTeMaTUu4ICCKOro aHalimi3a, HpOBepKa
CBEJEHUS O MHOXECTBaX U  JIOTHYECKOM
CHMBOIIMKE, OTOOPaKEHUE ¥ (DYHKIHH. AOMALIHETO
3a/1aHUs
I[eﬁCTBHTeHBHbIe Aﬂre6paI/I“IeCKI/Ie CBOHMCTBA MHO>KECTBA R HpOBepKa
JNEUCTBUTENBHBIX ~ YHUCEN, aKCUOMa  IOJHOTHI
qucia MmHoxkecTBa R. JleiictBus Haj neiicTBUTENbHBIMK | AOMALIHETO
yucnamy, nOpuHIMn — Apxumena. OCHOBHBIE | 3amaHUs
MIPUHLAIIBI ITOJIHOTBI MHO€ECTBA R:
CYIIIECTBOBAaHUE TOYHOW BEpXHEU (HM)KHEH) rpaHu
YUCJIOBOIO MHOKECTBA, MPUHLHUI BJIOKEHHBIX
OTPE3KOB, JIeMMa O KOHEYHOM IOKPBITHUH.
Teopus npenenos [Ipenen yncaoBoi MOCIENOBATEIBHOCTH; IIpoBepka
MOCJICTIOBATEILHOCTEH | OCHOBHBIE CBOMCTBA M MPU3HAKH CYIIIECTBOBAHUSA | JIOMAIIHETO
npezena; npeaebHble TOUYKM MHOXKECTBA U 3a/1aHus
teopema bonsiiano-Beiepirpacca o BbIJIEIICHUA
CXOJALIEHCs TOANOCIEA0BATEIbHOCTH; IPEE
MOHOTOHHOM MOCJIEIOBATEIbHOCTH; YUCIIO «E»,
BEPXHUH U HWKHUM npenensl; kpurepuid Komu
CYILIECTBOBAaHUS Ipeiena.
Teopus npenenon Tomosorust Ha R; mpenen pyHkuu B TOUKE; [IpoBepka
byHKIMi CBOWCTBA MPEIEIOB; OECKOHEYHO MAJIbIC U JIOMAIIHETO
OeckoHeYHO OonbIve PyHKIIUN U 3a/1aHus
MOCJIeI0BATEILHOCTH; TIPE/IeNl OTHOILIIEHUS CUHYCa
0OECKOHEYHO Majoro apryMeHTa K apryMeHTYy;
o011ast Teopus Mpeesa; OCHOBHBIE CBOMCTBA
npezena; kpurepuil Ko cymecrBoBanus
npeesa; cpaBHEHUE MOBEACHUS (PYHKIIHIA;
CHUMBOJIBI «0», «O», «~».
HerepBIBHOCTB . HerepBIBHBIe q)YHKI_H/II/I HOKaﬂLHB{e HpOBepKa
. CBOMCTBa HETPEPBIBHBIX GbyHKIUH;
bynxumit HETPEPBIBHOCTh (QYHKIMU OT (PYHKIUHM, Touka | AOMALIHETO
pa3pbiBa; OrpaHN4YCHHOCTDH q)yHKHI/II/I, 3aJaHusl,
HETIPEPBIBHOW HA  OTpE3Ke;  CYIICCTBOBAHUE
HAHOOIBIIEr0 M  HAMMEHBIIETO  3HadeHmil; | O IOKBHYM
MPOXOXKACHUE Yepe3 BCE  IPOMEKYTOUHbIE
3HAYEHHUS; paBHOMEpHas HEIPEPHIBHOCTH
¢byHKIUY, HEeTpEepbIBHOU Ha OTpE3KE;
MOHOTOHHBIE  (YHKIIMH, CYIIECTBOBAaHHE U
HEINPEPBIBHOCTH oOpatHOi byHKIUH,
HETIPEPBIBHOCTD dJIEMEHTAPHBIX (DYHKITHI.
Juddepennuposanne Auddepenimansl 1 npousBOAHBIC: | [TpoBepka
byRKuwii OIHOTO nuddepeHupyeMocTh (QYHKIMM B TOYKE, OMAIIHETO
MPOM3BOJHAS B Touke, nuddepeHman u ux
NIEPEMEHHOTO FEOMETPUYECKUN  CMBICK;  MexaHuyeckui | 38AaHHA,




CMBICJI HpOHSBOHHOﬁ; npaBujia
auddepeHupoBaHus; MPOU3BOJAHBIE "
audpepeHans BBICHINX TIOPSIKOB;
dopmyna JleiiOHuma.

OcHoBHbIE TEOPEMBI
T epeHIMaIbHOr0  UCUUCIEHUS M HX
HpUIOXKeHus: TeopeMbl Pomura, Jlarpanxka u
Komu 0 KOHEUHBIX MpUpAIIEHUAX; JIOKATbHAS
dbopmyna Telnopa; ACUMNTOTUYECKHUE
pa3IoKEHUs AJIEMEHTaPHBIX byHKIMi;
dopmyna Teinopa ¢ OCTAaTOYHBIM UJICHOM;
MIPUMEHEHUE i depeHIaTBLHOTO
UCUUCIICHUS K HCCIENOBAHUIO  (YHKIHUH,
NpPU3HAKA  [OCTOSHCTBA, = MOHOTOHHOCT,
HKCTPEMYMBI, BBIMYKIOCTb, TOUKH Ieperuoa,
packpbITHE HEOTpeeIeHHOCTEH;
reOMEeTPUYECKUE TPUITOKEHUSI.

3a4€T,
9K3aMEH

Heonpenenéunspiit
HUHTErpaj

Heonpenenennsii WHTErpaL:
nepBooOpazHas (PyHKLIMs, HEONPEEeIICHHBIN
MHTETpall ¥ €ro OCHOBHBIE CBOMCTBA; Ta0nMIIa
bopmyn UHTETPUPOBAHUS; 3aMeHa
HNEPEMEHHOI, HHTErPUpPOBAHUE IO YaCTsIM;
UHTETPUPOBAHUE PALMOHANBHBIX (YHKLUH;
MHTETPUPOBAHUE HEKOTOPBIX MPOCTEHUIINX
UPpPAlMOHATIBHBIX M TPAHCLEHJEHTHbIX

GyHKIMIA.

[IpoBepka
JIOMAIITHETO
3a1aHus

OnpenenéHHbIi
UHTETrpal

OnpeneneHHbIl  MHTErpal:  3aladd,
NPUBOJALIME K TOHATHIO OIPEAEICHHOrO
WHTErpajia; ONpeesIeHHbI HHTerpan Pumana;
KpUTepui UHTETPUPYEMOCTH;
MHTETPUPYEMOCTb HENPEPBIBHOM  (DYHKIIMH,
MOHOTOHHOM (YHKLIMHM M  OrpaHMYCHHOM
(GYHKIMH C KOHEYHBIM YHCJIOM  TOYEK
pas3pbIBa; CBOMCTBA OIIPEAEIEHHOTO
MHTETpalla, TeOpeMa O CpPEINHEM 3HAYCHHH;
mubdepeHIMpoBaHUE  TI0  NEPEMEHHOMY
BEPXHEMY npeneny; CYILLIECTBOBAHHE
NepBOOOPa3HOIl OT HENpepbIBHOW (QYHKIUY;
CBS3b OIIPEEIIEHHOTO MHTETpaJa c
HeompeneneHHsIM:  gopmyna HerotoHa —
Jleitonuna; 3aMeHa NEePEMEHHOI;
MHTErpupoBaHue mo yactsaM. HecoOcTBeHHBIE
UHTETpajlbl: HHTErpajbl ¢ OECKOHEYHBIMU
IIpeJlellaMi M UHTETPaJIbl OT HEOIPAaHUYEHHBIX
GyHKUMH; TNpU3HAKKM CXOAMMOCTH; JJIMHA
IyTH u apyrue r€OMETPUYECKHE,
MeXaHUYEeCKHEe U (PU3NUYECKUE MPUITOKEHHUS;

[IpoBepka
JIOMAIITHETO
3a1aHus

YucnoBbie pAABI

YucnoBsle psiibl: CXOAMMOCTb U CyMMa
YHCIIOBOIO pana; KpUTepui Komwu;
3HAKOIIOCTOSIHHBIE PSbl; CPaBHEHHUE PS/IOB;
npusHaku cxogumoctu JlanambGepa, Komm,
MHTETPaJIbHBII IpU3HAK CXOAMMOCTH;
npu3Hak JleiiOHuIa; abcomoTHas U yCIIOBHAS
CXOMMOCTB; IpeoOpa3zoBaHue AOens U ero
INPUMEHEHHE K psiilaM; NepecTaHOBKAa YJIEHOB
a0COJIFOTHO ~ CXOJAUIErocs  psia; Teopema

[IpoBepka
JIOMAIIHETO
3a1aHus




Pumana; omnepamuum Hax psgamu; JBOWHBIE
PAIBL; MOHATHE 0 OECKOHEUHBIX
MPOU3BEIACHUSIX.

10

OYHKIMOHATBHBIE PSAJIBI

QD yHKIMOHAIbHBIE
MOCIEZ0BATEIBLHOCTH U PSJIbI, PaBHOMEpPHAs
CXOJMMOCTB; MIPU3HAKU paBHOMEPHOI
CXOJUMOCTH; TeopeMa O  MpeAelbHOM
[IEpEeX0/ie; TEOPEMBl O  HENPEPBIBHOCTH,
MOYJIEHHOM WHTErPUPOBAHUU u
T epeHIMPOBAHNYN;  CTEIICHHBIE  PAIHI,
paauyc cxonumoctd, ¢opmyna Komm —
Anamapa; paBHOMEpHass CXOJIUMOCTb H
HENPEPHIBHOCTh CYMMBI CTEIIEHHOTO psijia;
MIOYJIEHHOE MHTETPUPOBAaHUE u
muddepeHIMPOBaHNE CTEIIEHHBIX PSIOB; PST
Teinopa; pa3JIoKEHHE AJIEMEHTAPHBIX
GyHKIIMIT B CTENEHHBIE pPAIbI, OLIEHKa C
nomouibio Gopmyinel Teinopa MOrpemHOCTH
npu 3aMeHe (PYHKIIMM MHOTOYJICHOM; PSABI C
KOMIUICKCHBIMU 4WICHAMU; GOopMyIbl Dijepa;
OpUMEHEHHE  PSJIOB K  NPHOIMKEHHBIM
BBIYMCIICHUAM; TeopeMbl Belepmrpacca o
OpUOIIKEHUH — HETPEPBIBHBIX YHKITHH
MHOTOYJICHAMH.

IIpoBepka
JIOMAIITHETO
3a/laHus

11

HuddepennupoBanne
byHKIUI MHOI'MX
MEPEMEHHBIX

@DyHKIUM  MHOTMX  HEPEMEHHBIX:
EBKIMIIOBO MPOCTPAaHCTBO N H3MEPEHUH;
0030p OCHOBHBIX METPUYECKUX u
TOTIOJIOTUYECKUX XaPAKTEPUCTUK TOUYEHHBIX
MHO’KECTB €BKJIUI0Ba IIPOCTPAHCTBA;
(GYHKIMM MHOTHX TE€PEMEHHBIX, IpEeJIeIbl,
HEMPEPbIBHOCTb,  CBOMCTBAa  HENPEPHIBHBIX
byuknuii;  guddepeHnMan U YacTHBIC
IPOU3BO/IHBIE (YHKIIMU MHOTHX IT€PEMEHHBIX;
MPOM3BOJHAS [0 HAIPaBJICHUIO; TPAJMEHT;
JIOCTaTOYHOE YClIoBHE AU HEpeHIIUPYEMOCTH;
KacaTelbHas IUIOCKOCTb M HOpMaib K
MIOBEPXHOCTH; TuddepeHpoBaHme
CJIOKHBIX (DYHKIMI; YacTHbIE NPOU3BOJHbIC
BBICHIMX TOPS/IKOB, CBOWCTBA CMEIIAHHBIX
MPOU3BOJHBIX;  AU(QepeHuansl  BBICIINX
nopsakoB; ¢opmyna Terlnopa mnst QyHkumii
HECKOJIbKUX MEPEMEHHBIX;  JKCTPEMYM;
OTOOpaKEHMS R" B R™, ux
I[I/I(l)(gepeHL[I/IpOBaHI/Ie, MaTpuia
NPOU3BOJHON;  SKOOMAHBI;  TEOPEMBI O
HESBHBIX (YHKIHMAX; 3aMEHa IEePEMEHHBIX;
3aBUCUMOCTb GyHKIUH; YCIIOBHBIN
KCTPEMYM.

IIpoBepka
JIOMAIIHETO
3a1aHUS

12

WuTerpupoBanue
byHKIMI MHOTHX
NIEPEMEHHBIX

JIBOWHOW WHTErpal H HWHTErpajbl
BBICILIEH KPAaTHOCTH: JBOWHOW HMHTErpal, €ro
reoMeTpruyecKas UHTEpIIpETalnsl U OCHOBHBIE
CBOWCTBA; MPUBEJICHUE JBOMHOIO UHTErpana K
MMOBTOPHOMY; 3aM€Ha IEPEMEHHBIX B TBOWHOM
WHTETpajie;  TOHATHE 00  aJJUTHUBHBIX
GyHKIMAX 00JaCTH; IJIOUIa/b MOBEPXHOCTH;
MEXaHW4YeCKue M (PHU3UYECKHe MPUI0KECHUS
JIBOMHBIX MHTErPaJOB; HMHTErPAJIBI BBICIIEH
KPAaTHOCTH; UX ONPEACIICHUE, BBIUUCICHUE U
MPOCTEHININE  CBOWCTBA;  HECOOCTBEHHBIC

IIpoBepka
JIOMAIITHETO
3a1aHUsA




KpaTHbIE UHTETPAJIbI.

13 | KpuBonuHelinbie 51 KpuBonuHeliHble HHTETPAIbI U UHTETPAIbI [IpoBepka
MOBEPXHOCTHBIE 10 MIOBEPXHOCTH: KPUBOJIMHEWHbBIE UHTErPajbl; | JOMAIIHEro
UHTETPAIBl. JJNEMEHTHI | popmyna ['prHa; HHTErpajbl O MOBEPXHOCTH;, | 3aJlaHUs
TEOpUU OIS ¢dbopmyna OcTporpaackoro; sJeMeHTapHas

¢dopmyna CTokca; yCIoBHs HE3aBUCUMOCTH
KPUBOJIMHEWHOTO UHTErpajia OT (OPMBI ITyTH.

DNEeMEHTBl TEOPUM MOJS: CKAISIPHOE IOJIE;
BEKTOPHOE  II0JI€; IOTOK, pPacXxoAUMOCTb,
UPKYJISIHS, BUXDb; BEKTOpHAas
unTepnperanus ¢popmyn OcTporpaackoro u
Crokca; MOTEHLMAJIbHOE II0JIe; BEKTOPHBIC
JUHUU U BEKTOPHBIE TPYOKH; COJCHOUIAIBHOE
T10JIe; OTepaTop «HabIay.

14 | UnTerpansl, 3aBUCSIINE Wurerpaibl, 3aBUCsIINE OT mapamerpa; | [Iposepka

oT mapamerpa HENpPephIBHOCTh,  nuddepeHmpoBanme 1| omamHero
WHTETPUPOBAHKE o napamerpy;
HECOOCTBEHHBIE HMHTETpajbl, 3aBHCAmUe OT | SAMaHHd,
napamerpa: paBHOMEpHas CXOJIUMOCTb, | 3a4€T,
HEMpPephIBHOCTh,  auddepeHupoBanne " | ygzamen
HMHTErPUPOBAHUE T10 MapaMeTpy; IpUMEHEHUE K
BBIYUCIICHUIO HEKOTOPBIX MHTETPaoB;
GbyHKIMM, ~ ompenenseMble €  MOMOIIBIO
WHTETrpaioB, Oeta- U raMMa-QyHKIIUU Diiepa,
unterpan @ypwe u npeodpazoBanue Dypebe.

15 | Psamsl ®ypoe Psnpl Oypbe: OpTOrOHANbHBIC CHCTEMBI | [IpoBepka
GYHKIUI; TPUTOHOMETPUYECKAsh CUCTEMA; P OMAIIIHETO
dypre; paBHOMEpPHAsE cXOAUMOCTh psiaa Pypee;
NpPU3HAKK CcXomuMocTH psiga Dypbe B TOuke; | 3aMaHUA,
MIPUHITUI JIOKAJTU3AIMH; MUHUMAJIbHOE CBOMCTBO | 3a4€T,
YacTHBIX CyMM psana @Dypbse; HEPaBEHCTBO | jyx3aMeH
beccenst; 1ocTarodyHOE YCIIOBHE Pa3sIoOKHUMOCTH
GbyHKIIMM B TpUTOHOMETpUUecKu psin Dypwe;
CXOJIUMOCTh B cpeaHeM; paBeHCTBO [lapceBans.

2.3.3 JlaGopaTopHble 3aHATHS
Ne Haumenosanue Conep:xanue pa3jena dopma
n/n | pa3neia TEeKYLIero
KOHTPOJIA
1 BBeHeHI/IeBaHaHI/I3 CBe,I[eHI/IH 0 MHOXKECTBaxX M JIOTUYECKOU HPOBepKa

CHUMBOJIMKE, 0TOOpaskeHHe U (PYHKLIUH.

JAOMAIIHETO




3aIaHus

JleliCTBUTEIBHBIE AnreOpanyeckue  CBOWCTBA  MHOXKeCTBa R ITpoBepka
JNEHCTBUTENBHBIX 4YHCEN; aKCHOMa IOJHOTHI
aucia MHOkecTBa R. JlelicTBus Haj AelcTBUTENbHEIMK | AOMAIIHETO
gyuciaamy, npuHuun — Apxumena. OCHOBHBIE | 3amaHUA,
MIPUHIUIIBI MOJIHOTBI MHO>KECTBa R:
CYLIECTBOBAHME TOYHON BepxHed (mmkmeii) | KOHTPOJIBHAA
IPaHd  YKHCJIOBOIO  MHOXECTBA,  MPHHIMI | paboTa
BJIOKEHHBIX OTPE3KOB, JIeMMa O KOHEYHOM
MOKPBITUH.
Teopus npenenon [Ipenen yncIoBOM NOCIEAOBATEIBHOCTH; [IpoBepka
MOCJIEI0BATEIHLHOCTEN | OCHOBHBIE CBOMCTBA M MPU3HAKU CYILIECTBOBAHUS | TOMAILHETO
npejena; npeaeabHble TOUKH MHOXKECTBA U 3a/1aHust
TeopeMa bonbniano-BeiiepinTpacca o BbieeHUN
CXOJsIIelcs MOANOCIIeIOBATEILHOCTH; TIPeIe
MOHOTOHHOM MOCJIEI0BATEIBHOCTH; YUCIIO «©»,
BEPXHHI U HUKHUW npenenbl; kpurepuil Komm
CYIIIECTBOBAHHUS Mpezena.
Teopus npenenos Tononorus Ha R; mpeaen pyHKIUN B TOUKE; IIpoBepxka
byHKIMi CBOICTBa NpeesoB; 0ECKOHEYHO MaJlble U JIOMAIITHETO
OeckoHeyHO Oonbire QyHKIUA U 3aJ1aHus,
[IOCJIEI0BATEIbHOCTH; IPEEI OTHOLICHUS KOHTPOJIbHAS
cuHyca OECKOHEYHO Majoro apryMeHTa K pabora
apryMeHry; o0Ias Teopus mpejesa; OCHOBHbIC
cBolcTBa npezena; kpurepuid Ko
CYILLIECTBOBAaHMs MPEZEIIa; CPABHEHNE NIOBEICHUS
GYHKIHI; CUMBOJIBL «0», «O», «~».
HerepBIBHOCTB . HerepBIBHI)Ie (1)yHKHI/II/I: J'IOKEU'II)HI)\I’G HpOBepKa
. CBOICTBa HETMPEPBIBHBIX byHKIUi;
bynxumit HETIPEPBIBHOCTL (QYHKIMH OT (QYHKIMH, Toyka | AOMALIHETO
pa3phbIBa; OTPaHUYEHHOCTh byHKUMY, | 3amaHU,
HENpPEephIBHOM Ha OTpE3Ke; CYIIECTBOBAaHUE
HAMOOMBIIEr0 M HAMMEHBLIEr0  3HadeHmis; | <O 1POTbHAL
NPOXOXJICHHE dYepe3 BCe MPOMEXKYTOYHBIE | paboTa,
3HAYEHHS; paBHOMeEpHast HEMPEPBIBHOCTD | ¢ nnokppym
byHKIIH, HEIpEPBIBHON Ha OTpE3KE;
MOHOTOHHBIE ~ (DYHKIIMH, CYIIECTBOBAaHUE U
HEMPEPBIBHOCTh obpaTtHoi byHKIHH,
HEMPEPHIBHOCTD JIEMEHTAPHBIX () YHKIIUH.
JuddepeHnupoBanne Auddepenimansl 1 npousBoAHBIC: | [TpoBepka
bynKuwi OIHOTO mubdepeHIMPYeMOCTh (QYHKIMM B  TOYKE; OMAIIHETO
MPOM3BOJHAS B Touke, nuddepeHman u ux
IICPCMEHHOTO TEOMETPUYECKUII  CMBICH;,  MeXaHWdeckui | 3AAaHHA,
CMBICTT IIPOU3BOIHOM; IpaBmiIa | KOHTPOJIbHAs




MMPONU3BOAHBIC n

nudhepeHIpOBaHus;
big’t BBICIIIAX MOPSIAKOB;

epEHITHAIIBI
dopmyna JleiOHumA.

OcHoBHbIE TEOPEMBI
T epeHIMaIbHOr0  UCUUCIEHUST M HX
IpUIoXKeHus: TeopeMbl Pomura, Jlarpanxka u
Komu 0 KOHEYHbIX NPUpAIIECHUAX; JIOKAIbHAS
dbopmyna Telnopa; ACUMITOTUYECKUE
pa3IoKEHUS 3JIEMEHTaPHBIX byHKIMi;
dopmyna Teiopa ¢ OCTaTOYHBIM UJICHOM;
MIPUMEHEHUE i depeHIaTbHOTO
UCUUCIICHUS K HCCIEIOBAHUIO  (YHKIHUH,
IPU3HAKA  [IOCTOSIHCTBA, = MOHOTOHHOCTb,
HKCTPEMYMBI, BBINYKIOCTb, TOUKH Ieperuoa,
packpbITHE HEeOIpeeIeHHOCTEH;
reOMEeTPUYECKUE TPUITOKEHUSI.

paborta,
3a4€rT,
9K3aMEH

Heonpenenéunsiit
WHTEerpaj

Heonpenenennsriit WHTErpa:
nepBooOpa3zHast (yHKIHs, HEOMpPeaeTICHHBIN
WHTErpaJl 1 €ro OCHOBHBIE CBOMCTBA; Tabiuia
dbopmyn WHTETPUPOBAHMS; 3aMeHa
MEPEeMEHHOM, WHTErpUpPOBaHUE IO YaCTAM;
WHTETPUPOBAHUE PAIMOHATBHBIX (DYHKIIMIA;
UHTETPUPOBAHUE HEKOTOPBIX  MPOCTEHUIINX
UPPALIMOHATIBHBIX M TPAHCILEHJICHTHBIX

GyHKIMIA.

IIpoBepka
JIOMAIIIHETO
3a/aHusl,
KOHTPOJIbHAA
pabora

OrnpenenéHHbIi
UHTETrpal

OnpeneneHHbIl  MHTErpal:  3aladd,
IPUBOJSLIME K TOHATUIO OINPEACIECHHOTO
WHTErpajia; ONpeesIeHHbI HHTerpan Pumana;
KpUTepui UHTETPUPYEMOCTH;
MHTETPUPYEMOCTh HENPEPBIBHOM  (PYHKIIUH,
MOHOTOHHOM (YHKUMHM M  OrpaHUYCHHOM
(GYHKIMH C KOHEYHBIM YHCJIOM  TOYEK
pa3pbIBa; CBOMCTBA OIIPEJIETICHHOTO
WHTErpajla, TeopeMa O CpEIHEM 3HAYCHUH;
mupdepeHIMpoBaHUE 1O [EPEMEHHOMY
BEpXHEMY peaeny; CyILIECTBOBAHUE
NepBOOOPA3HOl OT HENpepbIBHOW (YHKLUY;
CBA3b OIIPEIETICHHOTO UHTErpaja c
HeomnpeneneHHsM:  gopmyna HpioToHa —
JleitOHMIIA; 3aMeHa MIEPEMEHHOI;
UHTErpupoBaHue mo yactsiM. HecoOcTBeHHBIE
UHTETpalbl: MHTErpajgbl C OECKOHEUHBIMU
IIpellellaMi M UHTETPaJIbl OT HEOIPAaHUYEHHBIX
GyHKUMH; TpU3HAKK CXOAUMOCTH; JJIUHA
IyTH u apyrue F€OMETPUYECKHE,
MEXaHUYECKUE U (PU3UYECKUE ITPUIIOKEHUS;

[IpoBepka
JIOMAIITHETO
3aaHus,
KOHTPOJIbHAS
paborta

YucnoBbie pAABI

Uucnosble psibl: CXOAUMOCTb U CyMMa
YHUCJIOBOTO psna; KpUTepuit Komiwu;
3HAKOTIOCTOSIHHBIC DSBI, CPAaBHEHHE PSJIOB;
npusHaku cxogumoctu [lanmambepa, Komw,
WHTETPAIbHBIN MIPU3HAK CXOJIMMOCTH;
npu3Hak JleiibHuia; abconroTHAsS U yCIOBHAS
CXOJMMOCTh; TmpeoOpa3oBaHne AOens U ero
MPUMEHEHUE K psiaM; MEepPEecTaHOBKA YJIEHOB
aOCOJIIOTHO ~ CXOJAIIETocs psija; Teopema
Pumana; omepanmm Haj psSgaMy; JIBOMHEIC

[IpoBepka
JIOMAIITHET o
3aJaHHs,
KOHTPOJIbHAS
pabora




pAABI; IIOHATHUC (6] OCCKOHEUHBIX
MPOU3BCACHUAX.

10

OYHKIMOHATBHBIE PSAJIBI

QD yHKINOHAIbHBIC
IIOCJIEZIOBATEIBHOCTH U PsJIbl, PaBHOMEpPHAs
CXOJIUMOCTb; MIPU3HAKU paBHOMEpHOU
CXOJIUMOCTH;  TeopemMa O  MpeAebHOM
IepexoJie; TEOpeEMbl O  HENPEPBIBHOCTH,
MOYJIEHHOM MHTETPUPOBAHUU u
T epeHIMPOBaHNY;  CTEIICHHBIE  PSIBI,
pamuyc cxomumoctd, ¢opmyra Komm —
Aniamapa; paBHOMEpHas CXOJUMOCTb H
HEIMPEPBIBHOCTh CYMMBI CTEIIEHHOI'O pAJa;
MOYJIEHHOE MHTEIPUPOBAHUE u
muddepeHIMpPOBaHNE CTENICHHBIX PSIOB; PSIT
Tewnopa; pa3JIOKEHHE 3JIEMEHTAPHBIX
(GyHKIMH B CTENECHHBIC pSAbI; OIEHKAa C
nomouibio Gopmyinsl Teinopa MOrpemHOCTH
npu 3aMeHe (PYHKIIMM MHOTOYICHOM; PSAbI C
KOMIUIEKCHBIMU 4eHaMu; GopMyIbl Dijepa;
OpUMEHEHHE  PSIOB K  NPHOIMKEHHBIM
BBIYMCIICHUM; TeopeMbl Benepumrpacca o
OpUOIMDKEHUH  HENPEPBIBHBIX £YHKHHfI
MHOTOYJICHAMH.

IIpoBepka
JIOMAIITHETO
3a/laHusl,
KOHTPOJIbHAS
paborta

11

HuddepennmpoBanne
byHKIUI MHOI'MX
MEePEMEHHBIX

OyHKIIMM  MHOTUX  HEPEMEHHBIX:
EBKAMIIOBO MPOCTPAaHCTBO N H3MEPEHUH;
0030p OCHOBHBIX METPUYECKUX u
TOIOJIOTUYECKUX XapaKTEPUCTUK TOUYEUHBIX
MHO’KECTB €BKJIU0BA IIPOCTPAHCTBA;
(YHKIMM MHOTHX TE€PEMEHHBIX, IPEeJIeIbl,
HETPEPHIBHOCT,  CBOWMCTBA  HENPEPHIBHBIX
byuknuii;  guddepeHnMan U YacTHBIC
IPOU3BO/IHBIE (YHKIIMU MHOTHX IT€PEMEHHBIX;
IPOM3BOJIHAS [0 HAIpPaBJICHUIO; I'PAJUEHT;
JI0OCTaTOYHOE ycJIoBUE AU(PHEepeHIIUPYEMOCTH;
KacaTelbHas IUIOCKOCTb UM HOpMaib K
ITIOBEPXHOCTH; b depeHIMpoBaHEe
CJIOKHBIX (DYHKIMIl; YacTHbIE NPOU3BOJHbIC
BBICHIMX TOPS/IKOB, CBOWCTBA CMEIIaHHBIX
NPOU3BOJHBIX;  TU(QEepeHIranbl  BBICHIUX
nopsakoB; ¢opmyna Telnopa mnst QyHkumii
HECKOJIbKUX MEPEMEHHBIX;  IKCTPEMYM;
0TOOpaKEHHS R" B R™, 1704
I[I/I(l)(fepeHL[I/IpOBaHI/Ie, MaTpuia
NPOM3BOJHON;  SKOOMAHBI;  TEOPEMBI O
HESIBHBIX (YHKLHUAX; 3aMEHa IE€PEeMEHHBIX;
3aBUCUMOCTD GyHKIUH; YCIIOBHBIN
KCTPEMYM.

IIpoBepka
JIOMAIIHETO
3a/1aHMs,
KOHTPOJIbHAS
pabora

12

HNuTerpupoBanue
byHKIUI MHOTHX
NIEPEMEHHBIX

JIBOMHOM WHTErpal W HHTErpabl
BBICIIEN KpPAaTHOCTH: JIBOMHOM WHTErpajl, €ro
reoMeTpUYecKass UHTEPIPETalUsl U OCHOBHBIE
CBOICTBa; MPUBEJECHUE IBOMHOIO UHTETpaja K
IIOBTOPHOMY; 3aM€Ha IIEPEMEHHBIX B IBOTHOM
UHTETpasie;  MOHATHE 00  aJAMTHUBHBIX
GyHKIUAX 00JaCTH; IJIOUIa/b MOBEPXHOCTH;
MeXaHU4YecKue M (U3MYecKHe MPHUI0KEHUS
JBOMHBIX MHTETPAJIOB; HWHTETpajbl BBICUIEH
KpaTHOCTHU; HUX ONPEIEIICHUE, BBIUUCICHHUE U
IpOCTEHIINe  CBOMCTBA;  HECOOCTBEHHBIE

IIpoBepka
JIOMAIITHETO
3a/laHus,
KOHTpPOJIbHAs
pabota




KpaTHbIE UHTETPAJIbI.

13 | KpuBonuHelinbie 51 KpuBonuHeliHble HHTETPAIbl U UHTETPAIbI [IpoBepka
MOBEPXHOCTHBIE 10 MIOBEPXHOCTH: KPUBOJIMHEWHbBIE UHTErPajbl; | JIOMAIIHEro
UHTETPAIBl. JJNEMEHTHI | popmyna ['prHa; HHTErpajbl O MOBEPXHOCTH;, | 3aJlaHUs
TEOpUU OIS ¢dbopmyna OcTporpaackoro; sJeMeHTapHas

¢dopmyna CTokca; yCIoBHs HE3aBUCUMOCTH
KPUBOJIMHEWHOTO UHTErpajia OT (OPMBI ITyTH.

DneMeHTBl TEOpUHU TOJs: CKAJSIPHOE MOJIE;
BEKTOPHOE  TOJI€; TIOTOK, PacXOAUMOCTb,
UPKYJISIHS, BUXDb; BEKTOpHAs
unTepnperanus ¢popmyn OcTporpaackoro u
Crokca; MOTEHLMAJIbHOE II0JIe; BEKTOPHBIC
JUHUU U BEKTOPHBIE TPYOKH; COJCHOUIAIBHOE
T10JIe; OTepaTop «HabIay.

14 WNuterpanel, 3aBucsime Wurerpaibl, 3aBUCsIINE OT mapamerpa; | [Iposepka

oT mapamerpa HEeNpepbIBHOCTh,  aupdepenunpoBanue 1| omamHero
WHTETPUPOBAHUE o napamerpy;
HECOOCTBEHHBIE HMHTETPajbl, 3aBHCAIUe OT | SAMaHHA,
napamerpa: paBHOMEpHas CXOAMMOCTbD, | KOHTPOJIbHAS
HCIIPEPBIBHOCT,  AU(QepeHuupoBaHie U | paGora,
MHTCTPUPOBAHHC 110 [APaMETPy; IPUMCHCHHUC K | oo e
BBIYHCIICHHUIO HEKOTOPBIX MHTETPAJIOB; ’
GyHKIMK, — OompenaeNnseMble ¢ MOMoIIbto | PK3aMEH
WHTETrpaioB, Oeta- U raMMa-QyHKIIUU Diiepa,
unterpan @ypwe u npeodpazoBanue Dypebe.

15 | Psamsl ®ypoe Psnpl Oypbe: OPTOrOHANbHBIC CHCTEMBI | [IpoBepka
GYHKIUI; TPUTOHOMETPUYECKAsh CUCTEMA; P IOMALIIHETO
dypre; paBHOMEpPHAsE cXOAUMOCTh psiaa Pypee;

NpPU3HAKK CcXomuMocTH psiga Dypbe B TOuke; | 3aMaHUA,
MPUHIAI JIOKAINU3AUN; MUHIMAaJIbHOE CBOMCTBO | 3A4€T,
qacTHBIX cymMM psga Dypbe; HEPaBEHCTBO | yx3ameH

beccenst; 1ocTaTodyHOE YCIIOBUE Pa3I0KUMOCTH
(GyHKIUU B TPUTOHOMETpHUeCKUH pan Dypbe;
CXOJUMOCTB B cpeHeM; paBeHCTBO [lapceBas.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBbie paGoThI He IPeyCMOTPEHBI

3. O6pa3oBaTejibHbIE TEXHOJIOTHHU

HpI/I HU3YUCHUHU JAHHOI'O KypCa HCIOJB3YHOTCA KaK TpaJuIIUOHHBIC JICKIUHW U
na6opaTop- HBIC 3aHATHUA, TaK MW COBPEMCHHBIC MWHTCPAKTHBHBLIC 06p330BaTeJ'IBHI)Ie

TCXHOJIOTHH.




[lenp maGopaTOpPHBIX 3aHATHM — HAYYUTh CTYJEHTa NPUMEHATH IOJIY4YCHHBIE Ha
JEKIUAX TEOPETUYECKUE 3HAHUS K PELICHUIO U UCCIIeI0BAaHUIO KOHKPETHBIX 3a/1a4.

K oOpa3oBaTelbHBIM TEXHOJOTHSAM TaKK€ OTHOCSTCS WHTEPAKTHBHBIC METOMIbBI
oOyueHus. VHTepakTUBHOCTH I[OJla4yMl MaTepuajga M0 JucHUIUIMHE «MaTeMaTH4ecKuii
aHaJIM3» MpeArojaraeT He TOJIbKO B3aUMOJCHCTBUS BHA «IIperojaBaTellb - CTYICHT» U
«CTy- JIGHT - MPENoJIaBaTelb», HO U «CTYACHT - CTyJIEHT». Bce 3T BUABI B3aUMOACHCTBUS
XOpOIIO JI0- CTUTAIOTCA TMpPU  U3JIOKEHUM MaTepuasia, B xone auckyccuid. Taxoke
WCIIOJIB3YIOTCS 3aHATHUS - BU3YaJTU3AIMK U IOKJIAbl CTYICHTOB.

JAuckyccus

Bo3MOXHOCTh TUCKYyCCHHM TIpEANOJaraeT yMEHHE BBICKA3aThb COOCTBEHHYIO HJICIO,
Mpea- JOXKUTh CBOM MyTh PEIICHHS, apryMEHTHPOBAHO OTCTaWBaTh CBOKO TOYKY 3PEHUS,
CBSI3HO W3JIa- TaTh MbICJIH. [loJe3HBI claeayromme 3aJaHus: COCTaBJICHHUE IUIaHA PEIICHUs
3a/1auu, MOUCK JIpy- TOTO CIocoOa PEIICHHs, CPaBHEHUE Pa3IMYHBIX CIIOCOOOB pEIICHUS,
HpOBG[[GHI/Ie BBIKJIQAOK JJIA pemeHI/m 3a4a4Yu U BBIKJIAOOK IJIS HpOBepKI/I HpaBI/IJILHOCTI/I
HOJIy‘-IeHHOFO pCHICHI/Iﬂ, paCCMOT- peHI/IC 3a1a4 C JIMINHUMHW W HCOOCTAKOIIINMU JTAaHHBIMHU.
CrynentaM mnpejaraercd NOpOaHaIW3M- POBAThb BAPUAHTHI PEIICHMS, BBICKA3aTh CBOE
MHeHHe. OCHOBHOH 00bEM UCIOJIb30BAaHUS MHTEP- AKTUBHBIX METOJOB OOy4eHUS
peanu3yeTcsi UIMEHHO B X0J1€ JUCKYCCHUH.

OO61re BOonpochl, KOTOPbIE BEIHOCSATCS Ha TUCKYCCHIO:

Omnucanue MOJICIH.

HccnenoBanue MOACIH WIIHA TTOUCK Pa3IMIHBIX CIIOCOOOB PEIICHUN 33 Ia4H.

Br160op cpenn paccMaTpuBaeMbIX CIIOCOOOB HaMOOJIeE PAIIMOHATILHOTO.

3ansiTHe-BU3yaIM3aLMs.

B nannom THne nepenaya npemnojgaBaTesieM HHQOPMAIMK CTYACHTaM COIPOBOXKIAETCS
MOKA30M Pa3IUYHbIX PUCYHKOB, CTPYKTYPHO-JIOTHUECKUX CXEM, OMIOPHBIX KOHCIEKTOB, IUa-
rpaMMm U T. M. (HapuMep, ¢ TOMOILBIO CIIANIOB) .

Bcero yueGHbIM M1aHOM MpeaycMOTpEHO 68 yaca B MHTEPaKTUBHON (hopme

Cemectp Bun Hcnonb3yemble HTEPAaKTHBHBIE Konnue-
3aHATHSA 00pa3oBaTebHbIE TEXHOJIOTHU CTBO Ya-
COB
1-4 JlaGoparop- 3ansTue-Bu3yann3anus: «HUcioBbIe psIbL: 28
HbIE CXOJMMOCTb M CyMMa YHCJIOBOTO psiiay
3aHATHA Huckyccus «HTETrpansl, 3aBUCALIIUE OT 20
napaMmeTrpa»
3ansatue-susyanuzanus: «Psaer Oypse: 20
OpPTOTOHAJIbHBIE CUCTEMBI (DYHKIIUI»
Uroro: 68

CamocrosrenbHas paboTa CTYIEHTOB SBISETCS HEOTHEMJIEMOM YacThiO Ipoliecca
noaro- ToBkU. Ilog camocTosiTeNbHON paboTON MOHMMAETCsl YacTh y4eOHON MiIaHUpyeMOon
paboThl, KO- TOpas BBINOJHAETCA MO 3aJaHUI0 M MpPU METOIUYECKOM PYKOBOJCTBE
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.




CamocrosTenbHas padoTa HalpaB/IeHa HA YCBOGHUE CHUCTEMBl HAYYHBIX M Ipodeccuo-
HQJIBHBIX 3HaHWW, (OPMHPOBAHMS YMEHUH H  HABBIKOB, MpPUOOpPETEHHE OmbITa
CaMOCTOSITeNIbHOW TBOpUeckoil aearenbHocTd. CPC momoraer (GopMHpOBaTH KyIbTYypy
MBIIIJICHUSA CTYACHTOB, PAaCHIUPATH TO3HABATCIIBHYIO ACATCIILHOCTD.

Bunel camoctosiTenbHON paboThI MO Kypey:

a) Mo HeJsiM: MOJATOTOBKA K JICKIUSM, K MPAKTHUYECKUM 3aHITHSM, K KOHTPOJbHOU
paboTe, K KOJUIOKBUYMY.

0) mo xapaxkrepy padoTbl: U3yYEHHUE JIUTEPATYPHI, KOHCIIEKTA JIEKIINI; IOUCK JIUTEepa-
Typbl B OMOJIHOTEKE; KOHCTIEKTUPOBAHUE PEKOMEHIYEMOM Ui CAaMOCTOSITEILHOTO U3Y4YEHUS
HAy4YHOMU JIMTepaTyphl; pellieHue 3a1a4, TECTOB

Jlist a1 ¢ orpaHUYeHHBIME BO3MOKHOCTSIMH 3/10pOBbsI IIPEAYCMOTPEHA OpraHu3alus
KOHCYJbTAllMii  CO  CTYAGHTOM TMpPU  [OMOIIM  DJIEKTPOHHOH  HMH(POPMAIMOHHO-
obpazoBarenbHOU cpeapl BY3a.

4, OneHo4HbIe CpeacTBa AJifd TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH U l'lpOMG)KyTO‘IHOifI
aTreCTalnum

TGKYH_[I/Iﬁ KOHTPOJIb OCYIICCTBIISICTCA NPCIIOAABATCIICM, BEAYIIUM ITPAKTUICCKUC 3aHATUSA HA
OCHOBC BBIIIOJIHCHUS CTYACHTAMU JOMAIITHUX 3a,I[aHI/II71 n Ha60paTOpHOFO IIpaKTHKyMaA. B
TCUYCHHUEC KAXKIOT0 CEMCECTPA NPOBOAATCA KOHTPOJIbHBIC pa6OTI)I u TCOpeTI/I‘-IeCKI/If/i KOJUIOKBHUYM.
Hrorossiit KOHTPOJIb OCYIIECTBIIAACTCA B (1)opMe 9K3aMC€Ha.

KoHTposbHble, KOJIOKBIYMBI OLIEHUBAIOTCS MO MATHOAIBHON crcTeMe. DK3aMEHbI
OLICHUBAIOTCS 10 CUCTEME: HEYJOBJIIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOLIO, OTJINYHO. Ha
71a00PaTOPHBIX 3aHATUSIX KOHTPOJIb OCYIIECTBIISETCS IPU OTBETE Y IOCKU U MPU IPOBEPKE
JIOMAIIHUX 3a/laHuM.

Ilepeyennb BOPOCOB /11 CAMOCTOSITEIbHOI PadoThl CTYICHTOB

HepequL TCOPCTUICCKHUX BOIIPOCOB U UHBIX

HaumenoBanue pa3nenos, TeM . .
3aJJaHUi TI0 CAMOCTOSITENIbHON paboTe CTyICHTOB

BBenenue B ananus N300pakeHne NEeHCTBUTENbHBIX YHCel OECKOHEUHBIMU
NECSITUUHBIMHU J1po0siMu. ['mnepOonuueckue (yHKUIUH,
UX CBOICTBa U rpauKu.

OkcrpemyM pynkuuu. Kpusas ['aycca.
ITocnenoBaTenbHOCTD U €€ [Ipumeps! BbIYMCIIEHUS TIPEEIIOB

npeacii. HOCHG}IOB&TGJ’IBHOCT@I:I C IMOMOMIBIO MPpHUHOMIIA
CXOOUMOCTHU MOHOTOHHOM MOCICA0BAaTCIBHOCTHU.
HpI/IHHI/IH CTATUBAOIINUXCA OTPE3KOB.

IIpenen u HeMpepBIBHOCTH [IpumeHeHHe acCUMIITOTHYECKUX (POpMYI TpU
GbyHKIHN. HaXO0XJACHUHU IIPEIEIOB




HuddepenunpoBanue GyHKIHA
OJIHOM MEPEMEHHOM

[Tpumenenue dpopmynsl Teinopa.
OxcrpemyM pynkiuu. Kpusas ["aycca.
«Hapymenue» nHBapuaHTHOM (HOPMBI

Qg QepeHIranoB BICIINX MOPSIKOB IPU HETMHEHHON
3aMeHe MepeMeHHOH (1 HalMYie MHBApUAHTHOCTHU B
cily4ae JIMTHEMHOW 3aMEHbI).

Heonpenenéuupiii uaTerpan

Brruunciienue HHTErpaIoB ¢ MOMOIIBIO PEKYPPEHTHBIX
hopmyi.

TpuroHomeTpuveckue 1 rurnepooInIecKue
MOJICTAHOBKH.

OnpenenéHHblil MHTErpai v ero
MPUIIOKEHHUS

®opmyJia 3aMEHbI IEPEMEHHOM B OINPEIEIEHHOM
HUHTETpaJe

BrrunciieHne HEKOTOPBIX KJIACCOB HHTErPAJIOB C
IIOMOIIBIO YKa3aHHBIX MOJICTAHOBOK

Hecob6cTBeHHBIE HHTETPAITBI

‘Fsinax
[Tpumep: deX, 2oea>0,41>0.
X
0

OYHKIMH MHOTUX TIEPEMEHHBIX HenpepsiBHOCTH byHKIIIN HECKOJIbKUX
MIePEMCHHBIX.

Huddepenunpoanue GyHKINH [TonsiTne 00 ycnoBHOM 3KcTpemyMe. MeTon

MHOTHUX IIEPEMEHHBIX HEeOoTpeeIeHHbIX MHO>KHUTENeH Jlarpanxa.

Oro6paxenns R"B R™, muddepenumposanme

OTOOpaKCHHUIA.

KpaTHBIe HHTCTPaJIbl U UX
IIPUITOKCHUA

HNurerpan Ilyaccona. [lonstrue o kpatHbIX
HECOOCTBEHHBIX MHTETpaJlaX.

KpuBonmHeliHbIe HHTETpAIBI.

HCKOTOpHe MMPUITOKCHUSA KpHBOHHHeﬁHLIX HHTCIpaJIOB.

HOBerHOCTHBIG HWHTCrpaJibl.

HeKOTOpHe MMPUTOKCHUS TOBCPXHOCTHLIX HHTCTPAJIOB.

DeMEeHTHI TEOPUHU TTOJIS

HCKOTOpHe 9JICMCHTLI TCOPHUU BEKTOPHBIX moJiei

YucoBble U PyHKIMOHATIbHbIE
pSbIL.

CreneHnble psiabl it GyHKIMNA: €, SinX, COSX, arctgx,
In(1+x), @+x)"

Psaner @ypee

Paznoxenue B pag Pypbe QyHKIUN Ha TPOU3BOIBLHOM
IIPOMEXKYTKE.

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeIeHNs TeKyllel aTTecTauuu

IlepeyeHb NPUMEPHBIX KOHTPOJIbHBIX BONPOCOB M 32/1a4 IJIA CAMOCTOSITEIbHOM

padoThbI.




IIpenensl.

Haiitu npenens! ciaenyromux BEIPaKEHUN

o

L lim X+ X + /X
.X%+oo AX+1
) "m\/?—\/g—\/x—a
. Xx—a \/XZ—aZ
3 i J9+2x -5
M5
4] /x -1

M n

. Jcosx —3/cosx
5. lim —

x—>0 sin? x

6. Iimthx-tg(%—x)

X—>

IIpousBoanas

10.

11.

12.

x—1

lim(1— x)tg =
2
x-1

C(x? -1
lim -
x—o| X +1

i X
limcos" —

s Jn

Intg(z+ax)
lim -
x=>0  sinbx

“m ax+h + ax—h _ Zax
h—0 h?

_ eax_ebx
lim— _
x—0Sinax —sinbx

2 2
[Tox xakumM yriamu nepecekaroTcs Kpussle Y = X~ u X =Y 7?

Ipu kakom BeIGOpe mapameTpa N kpuas Y = arctg(nx) nepecexaer ocy Ox mox

yriioM OOJbIINM, yeM 89°?

3. 3amenss npupamenne GpyHkuuu auddepennnanom, HaiTH TPUOIMKEHHO CIEeTYIOIIe

snauenns: 3/1,02, sin29°, Ig11.

4. BbIYUCIHUTH MPEIEIBI:

3 _
lim XL |im(ctgx—1j, lim

x—0

7 2sin? x—1 x-0 X

4

5. Paznoxwuts B pan Teitnopa pynkuuio Y = p2xx

arctgx

2

jx

5
nouineHac X .

1
2



6. HccnemoBath u mocTpouTh rpaduk QPyHKITUN

x* e 2%
y= 3 Y= Y=X"¢
(x+1) 1+x
2 2
7. Boamunc — + b_2 =1 Brmcarh IPAMOYTONBLHHUK CO CTOPOHAMH, TIAPAILIETBLHBIMU OCSIM
a

IUIMIICA, MJIOIIA b KOTOPOTO HAanOObIIIAs.
8. B map paguyca R Briucarh nuinHIp HanOOIbIIETo o0bema.

HeonpeneseHHblid HHTErpaJ

BreraucianTs HWHTCIpaJibl:

1. jL 11.] dx dx
XV X2 +x+1 1++1-2x - x?

5 | dx 12. [Vx® + x*dx
T (X+DVx? +1

3. [v2+x=x2dx
4. [x* +2x% —1-xdx

13. [tg®xdx

14. LY
(2+cosx)sinx

5 'de 15'_'. - 3smx 3 dx
NN sin® X +cos® x
16. [(x® - X
31 [(x* —2x+2)edx
6.J‘ 2 5 dx
X —5X° +6X _[ dx
17.
7 dx 1462 465 1o’
T (x=1)2(x® +2x+2)
18. jx~arctg(x +1)dx
8.[ dx
(* —4x+ 4)(* ~4x+5) 19. arcsin&dx
X+1
9. J-l \/X-l-l
1+ /X+1 20. [In(~1=x +~1+x)dx
2
10. J-\/x +2x+2dX

X



OnpeneneHHbI HHTETPaJI.

=

BoruncnuTh onpeneneHHblil HHTETpall, pacCMaTpUBasl €ro Kak Mpezesl COOTBETCTBYIOIIEH
UHTETpajIbHON CyMMBbI

1 7
_[axdx, .[sinxdx

2. HafITH 3Ha4YCHUEC IIpCaciia C IOMOIIBIO OIIPEACTICHHOI'O HHTErpaia

n-1
li
N—00 n n n

3. Brruucaurs
1

_[x(2—x)1°dx,j \/7 Iarcsm,/ +de

0
4. BpruCIATH TUIOMAAb (GUTYP, OTPAaHHYCHHBIX KPUBBIMU:

a) y= , y=0, x=0.1, x=10.
6) Xx=a(t—sint),y =a(l—cost),0<t <27, y=0.
B) I =a(l+cose)

5. Haiitu qiuHbI IyT CIEIYIOMMNX KPUBBIX:

a) y=In(cosx), 0 < x<a< %

6) x=co0s’t,y =sin*t
B) r=asin’¢
6. Haiiti KOOpMHATHI IICHTPA TSHKECTH 00JIACTH, OTPAaHUYCHHON apaboiaMu aX = y2 u

ay = x* (a>0).

YuciioBble 1 QYHKUHOHAIbHBIE PAIBI

1. HccnenoBaTh CXOOUMOCTh pAAOB

n

2111000n+1 C. lenn
302 o0
b2 2

n



00

2

1

nS

2" +3"

0 (_1)n(n—l)/2
Z}_____

1

o0

1

2ﬂ

InlOO

n

7mn

sin—
4

2. OmnpenenuTb 00JaCTh CXOIUMOCTH

> T

n

2n — 1(1+xj

N

o

n

ﬁi X

1+ X

2n

3. HccnenoBaTh 1ociaea0BaTEIbHOCTD HA PaBHOMEPHYIO CXOAUMOCTDb

a.
b.

C.

4, Hccnenosath XAapaKTEp CXOAUMOCTHU

o

o

(g

f“@:meSXS%

f(@zX"OSXSl

f,(x)= , 0<x<1
1+n+x

2
2
2
2
Yo

x", X <qgq<1

X", ¥ <1

X"

" X € (0,+x0)
@-x)x", 0<x<1
14+n°x

d.

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



5. Onpenenurs paauyc CXOAMMOCTH U UCCIIE0BAThH MOBEIEHHE B TPAHUYHBIX TOYKAX
0 Xn
n’
o0 3[1 + _2 n
b, 33 gy
n

1

a.

Psansl dypbe

1. Paznoxurs B psa @ypre B yKa3aHHBIX MHTEpBaAJIax
a. f(X)=x,xe(-x,x)
b. f(x)=cosax,xe(-x,7),acZ
c. f(x)=cosax,xe(-x,n),agZ

d. f(x)=xcosx,Xx _E,Z
(X) e ( 5 2)

2. Pasnoxuts ¢pynkumio f(X) = x* B pag ®ypse
a. B uHTEpBajie (—,7) MO KOCHUHYCAaM KPaTHBIX AYT
b. B unTepBane (0,7) 1Mo cMHYcaM KpaTHBIX IyT
c. Bwunrepsaie (0,27)

Hapucosats rpaduxu GyHKINH 1 Tpaduki cymm psiioB Oypbe U THX CITydaeB.

[Tonb3ysach S TUMHU Pa3I0KEHUSIMH, HAMTH CYMMBI PSIIOB

@OyHKIMU MHOTHX IepeMeHHbIX

1. Haittu
a. f(l, XJ ,ecmn (X, y) = 22xy 5
X X" +y

[v?2 2
b. f(x),ecmn f(lj:u,x>0

X X

2. Tlokazatb, uro npeaen pyHkuu f(x,y) = npu X — 0,y — 0 He cymiecTByerT.

X—y
+

Haiitu IMOBTOPHBIC MPCACIILI BAOJIb NPSAMBIX, IMMAPAJUICIIbHBIX KOOPAUHATHBIM OCSM.



10.

11.
12.

13.

2Xy

Ilokazare, uto Gynkumns f (X, y) = ———, noonpeneneHnas HyleM B Hadaye
X“+y

KOOpJMHAT, SIBJISIETCSI HEPEPHIBHOM 10 KaXk /101 MepeMEHHON, HO HE SBJISETCS 110
COBOKYIHOCTH 3TUX NIEPEMEHHBIX.
HaiiTi yacTHble MpOM3BOHBIE IEPBOTO U BTOPOTO MOPSAKOB OT (GYHKIIHH

a u=x'+y*-4ax’y?
b. u=x’

(3

3amensis npupanienue GyHKIuu qudepeHnnanom, mpuoInKeHHO BHIYUCITUTh
a. 1,002-2.003 -3,004°
b. sin29°tg46°

[Ipennonaras, 94To Mpou3BOIbHBIE QYHKIMH @ U ¥ TUudEpeHITIPYEeMBbI

A0CTAaTOYHOC YHCJIO Pa3, IIPOBCPUTH paBCHCTBA
0z lo/4

2 _xZ 0, ecmn 7= p(X* +y?
Vo Xy (X" +y7)
o%u . 0%u d%
b. 8x2_28x8y+8y2 =0, ecmn U=X@(X+Y)+ Yy (X+Y)

Jns dynkuuu z = z(X, y) HalTH YyacTHbIE IPOU3BOJIHbIE IIEPBOTO U BTOPOTO

TIOPSIIKOB, €CIU Z = /X’ — y’tg %
=y

2
, ecmd F(X+y+2,x*+y*+2?)=0

Haiitu

Harmmcats YpaBHCHHEC KacaTelIbHOM INIOCKOCTU B HOpMaJIk K IOBEPXHOCTU

Z = arctg y B Touke M = (1,1, Zj.
X 4

Oynxmmio f(X,y) = 2x* —xy — y*> —6x —3y +5 pasnoxuts no popmyse Teitnopa B
oKpecTHOCTH Toukr M=(1,-2)
Paznoxuts B psa Makiopena ¢pyHkimoo z = In(l+ X+ Y)

HccnenoBath Ha SKCTpEMYM QYHKIUIO

50 20
A Z=Xy+—+—
X 'y
b. u=xy’z’(a—x-2y-3z),a>0

C. u=x-2y+2z,ecmm X*+y*+2° =1

B nonymap paguyca R Bnmcats mpsiMOYTOJIbHBIN Mapaienenure]] HanOoIbIIero
o0BeMa.



HMuTerpans: B R"

1. /[IBoiiHble MHTETPAJIBI
2z a
a. Bemumcauts J.d(DJ. r’sin® gdr
0 0

b. PaccraButh npezenbl HHTETPUPOBAHKS B TOM U IPYTOM MOPSIKE B HHTETpajie

J] f (x, y)dxdy, eciu D — mapabonuyeckuii CerMeHT, OrpaHHYCHHbIH KPUBBIMU
D

y =x*ny=1.
2 J2x—x?
C. HM3MeHuTh MOpsI0K HHTETPUPOBAHUS B UHTETPAJIC '[ dx I f(x,y)dy
1 2-x

d. B wunTerpaie J]. f (X, y)dxdy nepeiitu k mOJSIpHBIM KOOpIHHATAM, e D —
D

o 2
napabonuyeckuii cermeHT —a< X <a; X A <y<a

e. Ilpeamonaras, 4Tto r U ¢ - NOJSAPHBIE KOOPAUHATHI, U3BMEHUTH ITOPSAIOK

7é a,/sin2¢
MHTETPUPOBAHUS B UHTETpalie Idgp I f(@,r)dr
0 0

f. Haiitu momanp, orpanuyennyo kpusbiMu (X + y?)* = 2a°(x* —y?);
x° +y?>a’.

0. Haiitn koOpAMHATHI HEHTpPA TSHKECTH OJHOPOAHON IIJIACTUHBI, OTPAHUYEHHON
KPUBBLIMHU Ay = X°, X+ Yy =2a.

2. TpoiiHble HHTETpaJIbI
a. I _[ xy®z>dxdydz, roe o6macTs V orpaHHYeHa IOBEPXHOCTAMH
\

zZ=xy,y=x,x=1z2=0
b. Tlepexoms k chepuuecKuM KOOPIUHATAM, BBIYACIUTh ”H x* +y? + z?dxdydz,
\%

rzie o6macTs V orpaHHYeHa IOBEPXHOCTRIO X + Y2 +2° =7

c. Ilepelins k TMAMHIPUYIECKUM KOOPAWHATAM, BBIYHCIHTD j J. I(XZ + y?)dxdydz,
\%

rzie o6macTs V orpaHmueHa IMoBepXHOCTAME X +Y° = 27,2 =2

BEIUuCIHTE 00BEM Tella, OrPaHHUeHHOT0 MoBepXxHOCThIo (X* + Y2 +2°)° =3xyz

€. HaiiTu KoOpauHATHI HEHTPA TSHKECTU OJHOPOIHOIO TEJIa, OTPAHUYEHHOTO

2 y2 22
HOBCpXHOCTHNﬂI—j5+—53-=-—5
a C

,Z=C

3. KpuBonuHeiiHbIE HHTETPAITBI



a. Brpmucants j yzdS , rne C — apka [UKJIOUIbI
C

x=a(t—sint),y =a(l—cost),(0<t <2x)

2 2

b. Berauciuts §(X + y)dx + (X —y)dy, rue C — ammric X—2 + EJ/_Z =1, mpoberaemslii
a
C

IIPOTHUB X0/ YaCOBOM CTPEIIKHU.
(XZ’T’ZZ)xdx+ ydy + zdz

[ 2 2 2
(X1:Y1:21) X"+ y +z
nosepxHoctd X’ +Yy* +2° =a’, touka (X,,Y,,2,) JIEKUT HA IOBEPXHOCTH
x> +y®+2>=Db°.

Cc. Brruucaute

, Trie Touka (X;,Y,,Z,) JeXKHT Ha

d. Ilpumensis popmyny ['puHa BEIYHCIUTH § Ch [(1— cosy)dx—(y—sin y)dy] ,tne C
C

— npoOeraeMblii B MOJIOKUTEIIEHOM HAIpPaBICHUU KOHTYP, OTPaHUYUBAIOIIHI
obmacth 0< X< 7,0< y<sinx.

4. TIoBEPXHOCTHBIE HHTETPAIIBI
a. Ha ckoibKo OTIMYAKOTCS APYT OT ApYyra HHTerpaisl |, = ”‘(X2 +y?+22)dS u
S

I, = ﬂ(xz +y?+2%)dP, rae S — nosepxuocts cepst X2 + Y2 +22 =a’uP —
P
HOBEPXHOCTh OKTadIpa |X| + |y| + |Z| =@, BIMCAHHOIO B 3Ty chepy.
b. BbrauciuTh J.J.(y —2z)dydz + (z — x)dzdx+ (X — y)dxdy, rae S — BHELIHSS CTOpOHA
S

noBepxHocTH X +Yy> =z> (0<z<H)

c. Ipumenss popmyny CTOKCA BEIYHUCIUTD J.(y +2)dx+(z + x)dy + (x+ y)dz, rme
C
C —smmmc X =asin’t,y = 2asintcost,z =acos’t(0 <t < 7), npoberaemsiii B
HanpaBJIeHUH BO3paCcTaHus mapamerpa t.
d. C nomomipsio popmyisl OCTpOrpagCKOro BEIYUCIHTH

” (x* cosar + y? cos B+ 27 cosy)dS , Tme S — 4acTh KOHMYECKOH TIOBEPXHOCTH
S

x* +y*=12" (0<z<h) u cosa,C0Sf3,COSy - HATIPABIIAIONIHME KOCHHYCHI
BHEIIHEH HOpMaJH K 3TOi MOBEPXHOCTH.

4.2 ®oHJ OLIEHOYHBIX CPECTB /ISl IPOBEACHUSI POMEKYTOYHOM ATTeCTAMHU

Ilpumepnvie 3a0auu 0na KOHMPOILHBIX padom

1 cemecTp — 4 KOHTpPOJILHBIE PA0OTHI



Nel. Kynpsisues JI.[1., Kyracos A.Jl., Uexnos B. U., lllabyaun M.M.1.1: 1984: 7.38,
7.40, 7.115, 7.112, 7.223, 7.233.

J11s BBIIOJTHEHUS] KOHTPOJIbHOUM paboThl Nel HE0OX0IUMO YMETh CTPOUTH ICKU3bI
rpauKOB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.

No2. Kynpsisues JI.[1., Kyracos A.Jl., Uexnos B.U., [llabynun M.U., 1.1, 1984: 8.99,
8.106, 8.56, 8.57, 9.22, 9.25, 9.29, 9.35, 9.36.

J171s1 BBITOSTHEHUST KOHTPOJIbHON paboThl No2 HE0OX0IUMO BJIAJETh TEXHUKOU
BBIUMCIICHHSI TIPEICIIOB MTOCIECIOBATEILHOCTEH U IPEIEIOB () YHKITUH.

Ne3. Nemupmosuu B.II.: 1996: 872,901, 926, 1044, 1053, 1161, 1142, 1193.

J1y1s1 BBIMTOSTHEHUST KOHTPOJIbHOM paboThl No3 HE0OX0IMMO BJIaJE€Th TEXHUKOU
muddepeHIIpoBaHUS QYHKIMA U yMETh TPUMEHSTH TUGGEPSHIINAT B TIPUOIMKEHHBIX
BBIUMCIICHUSIX.

Ne4, Temupmouu B.I1.: 1363, 1323, 1477, 1512, 1532, 1562.

J1J1s BEIOJTHEHUS] KOHTPOJIBbHOM paboThl Ned4 HE0OX0IUMO yMETh IPUMEHSITh
IIPOU3BOIHYIO JUIsl UCCIIEA0BaHUs (DYHKIUH.

2 ceMecTp — 4 KOHTPOJIbHBIE PA0OTHI

Nel. lemumosuu B.I1.: 1636, 1681, 1684, 1699, 1796, 1872, 1927, 1991.

JU1st BBIOJTHEHUSI KOHTPOJIBHOM paboThl Nel He00X0AUMO 3HATh MPOCTEHIINE METO b
MHTETPUPOBAHUS HEOIPEIEIEHHBIX HHTETPAJIOB.

No2. lemunmosnu B.I1.: 2209, 2243, 2271, 2338, 2398, 2443, 2473.

JU1s BBIIOJTHEHUS KOHTPOJIBHOM paboThl No2 HE00XOAMMO 3HATh MPOCTEHIINE METOIbI
MHTETPUPOBAHUS OIpPENEIEHHBIX HHTErPaJIOB.

Ne3. Hemunmosuu B.I1.: 2579, 2581, 2586, 2631, 2669.

J1J1s BEIIOJTHEHUS! KOHTPOJIbHOM paboThl Ne3 HeoOX0auMo yMeTh HNpPUMEHSTH
OTpeNIeIEHHBIA UHTETPall B TEOMETPUUECKUX U (PU3UUECKUX 3aauax.

Ned. Temunosuu B.I1.: 2717, 2728, 2747, 2767, 2774, 2859, 2941.

I[J'ISI BBITIOJTHCHU A KOHTpOJ’ILHOfI pa6OTLI N4 HCO6XOI(I/IMO HaxXoAuTh CYMMBI U
HCCICA0BATh CXOAUMOCTDb YHUCIOBBIX PAOOB.



3 ceMecTp — 2 KOHTPOJIbHbIE Pa00THI
Nel. Hemunosuu B.I1.: 3185, 3223, 3245, 3293, 3372, 3458, 3627, 3654.

J11s BBIOJTHEHUS] KOHTPOJIbHOM paboThl Nel HE00X0MMO HaXOAUTH CyMMBI U
HCCIIEIOBATh CXOAMMOCTD (DYHKIIMOHAJIBHBIX PSI0B.

No2. NemunoBuy b.I1.: 3968, 4095, 3990, 4103; Bunorpanosa U.A., Onexuuk C.H.,
Cagopauunii B.A., 1.1, uw.Ill, rn.I: 218, 498.

J1J1s1 BEIOJTHEHUS] KOHTPOJIBHOU paboThl Ne2 Heo0X0MMO BJIaIeTh TEXHUKON
nuddepernupoBanns GyHKIUNA MHOTHX ITIEPEMEHHBIX U YMETh TPUMEHATh qudpepeHnmnan u
YaCcTHbIE MPOU3BOAHbIE MPU UCCIEAOBAHUN (QYHKIIUN HA SKCTPEMYM U HanOoJIblIee U
HAaUMEHbBIIICe 3HAYCHMUS.

4 cemecTp — 3 KOHTPOJIbHBIE PadOTHI

Nel. lemunoBuu b.I1.: 4234, 4286, 4352, 4371; Bunorpanosa U.A., Onexunuk C.H.,
Capoununii B.A., 1.1, a.Ill, rn.IIl: 104, 170.

J171s1 BBITOJTHEHUS KOHTPOJIBHOM paboThl Nel HE0OXO0AMMO yMETh HaXOAHMTh KPAaTHBIE,
KPUBOJIMHEHHBIE U [IOBEPXHOCTHBIE UHTEIPAJIBIL.

No2. lemumosuu B.I1.: 3718, 3736, 3758, 3793, 3819, 3843.

JU1s BBIOJTHEHUSI KOHTPOJIBHOM paboThl No2 He00X0AUMO HCCIIe10BaTh HECOOCTBEHHbBIE
UHTErPaJibl, 3aBUCALLME OT IIapaMeTpa Ha CXOAUMOCTb U PABHOMEPHYIO CXOAUMOCTb U YMETh
QG epeHMpoBaTh M MHTETPUPOBATh (PYHKINH, 3aJaHHBIC ’TUMHU HHTETpAJIaMH.

Ne3. lemumoBuu b.I1.: 2945, 2955, 2961, 3885, 3898.

J11s1 BBINTOJTHEHUSI KOHTPOJIbHON paboThl Ne3 HE0OX0AMMO CTPOUTH psiibl Dypbe
(GYHKIMHI U HccieloBaTh CXOIUMOCTb 3TUX PSIOB.

Bonpoch! K KOJIOKBHYMY

MHoxkecTBa U onepauyy HaJl MHOKECTBAMH.
PaBrnomotHbie MHOKECTBa. CUETHBIE MHOKECTBA. MHOKECTBA MOIIIHOCTH KOHTHHYYMA.
AKcHOMAaTHKa MHOKECTBA JIEHCTBUTEIIHLHBIX YHCE]T.
Jlemma 0 BJIOKEHHBIX OTpe3Kax. HeCU€THOCTh MHOKECTBA IEUCTBUTEIBHBIX YUCET.
['panu 4YKCIOBBIX MHOKECTB.
[Tonsitue uncnoBoit pynkuuu (orodbpaxenus). I'papuk ¢pynxuu. OOpatHas QyHKIUS.
Ornpezenenue npeaena nociaea0BaTebHOCTH. EAMHCTBEHHOCTH Mpeiena.
CBolicTBa CXOISIIMXCS TTOCIEI0BATELHOCTEN, CBI3aHHbBIE C HEPABEHCTBAMM.
BeckoHeuHO Malible 1 0€CKOHEYHO OOJIBIIIKE MOCIIEI0BATEIbHOCTH.

. ApudmMernueckue oneparuu Haj CXOAAIIMMUCS TTOCIeI0BATEIHHOCTSIMHU.

. IIpenen MOHOTOHHOM NOCJIEN0BATENBHOCTH.

. Uncao «ey.

. [lognmocnenosarensHOCcTH. YacTuunble nipenensl. Teopema bonbnano-Beepmpacca.
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0.

. @yHgaMeHTabHbIe TocieaoBaTenbHocTu. Kputepuit Komn.

. IIpenen ¢pynkmuu B Touke. Onpenenenue no Kommu u no I'eiine.

. JlokanbHble cBOMCTBA (PYHKIMNA, UMEIOIIMX MPEIeN B TOUKE (OrpaHUYEHHOCTb,
OIpeeIEHHOCTD 3HaKa, CBOMCTBA, CBSI3aHHbIE C HEPABEHCTBAMU U OIlEpallMsIMU HaJl
GYHKIHASIMH).

. IlonsitTue HempepslBHOCTH (yHKIMM B Touke. Touku paspbiBa. JlokalbHBIE CBOMCTBA
GbyHKIMI, HETIPEPhIBHBIX B TOUKE.

. Teopewmsl Beiiepiirpacca o pyHKIMSIX HEIPEPHIBHBIX Ha OTPE3KE.

. Teopembl Kot 0 pyHKIMSIX HEMpepbIBHBIX HA OTPE3KE.

. Teopema o cymiecTBOBaHUU M HENPEPHIBHOCTH 0OpaTHOM (PYHKITUH.

. PaBHOMepHas HenpepriBHOCTH GyHKIMU. Teopema KanTtopa.

HepaBeHcTBa 111 TPUTOHOMETPUYECKUX (PYHKITHI.

[IepBblil 3aMeuaTenbHbIN IPEIET U €ro CIEICTBUS.

Bropoii 3amedaTesbHbIN Ipeaeil.

CnencTBus U3 BTOPOIO 3aMEYATENIBbHOIO MIpeea.

CpaBuenue Gpynkmnmii. O-CHMBOIUKA.

DOkBUBaleHTHbIE PyHKIMU. KpuTepuii 5KBUBaNEHTHOCTH (DYHKIIHIA.

[IpumeneHue mpu BHIYUCICHUH MPEAETOB (PYHKIIHA.

AcumntoTsl rpaduka GyHKIHM.

Bonpocsl Kk 3kx3aMeny

1 cemecTp

MHOkecCTBa ¥ ONepalliy HaJl MHOKECTBAMMU.

PaBHOMOIIHBIE MHOKECTBA. CUETHBIE MHOXKECTBA. MHOKECTBa MOIIHOCTH KOHTUHYYMa.

AKcHOMaTHKa MHOKECTBA JIEUCTBUTEIbHBIX YUCEIL.

Jlemma o BOKEHHBIX OTpe3Kax. Hecu€THOCTh MHOXKECTBA NENCTBUTENBHBIX YU CEIL.

I'paHy 4YMCIOBBIX MHOXKECTB.

[TonsTue yncnoBoit pyHkuuu (orodbpaxxkenus). I'papux Gpynkuun. ObpaTHas GyHKUIHUS.

Omnpenenenue npenena rnocieqoBaTeIbHOCTU. ENMHCTBEHHOCTD Ipenena.

CBolicTBa CXOASAIINXCS MOCIEI0BATEIBHOCTEN, CBA3aHHBIE C HEPABEHCTBAMM.
beckoHneuHO Mainble 1 0ECKOHEUHO OO0JIbIINE MOCIEI0BATEILHOCTH.

Apudmernueckue onepauy HajJ CXOASIMMHCS OCIEJ0BATEIbHOCTIMHU.

. IIpenen MOHOTOHHOM TOCIIEOBATEIBHOCTH.

Yucno «ey.

[TonnocnenoBarensHOCTH. YacTuunble npenensl. Teopema bonbuano - Beitepmrpacca.
®dyHaameHTanpHble ocsenosarenbHoctu. Kpurepuit Komm.

[Ipenen pynkuuu B Touke. Onpenenenue no Komu u no I'eiine.

JlokanbHbIe cBOMCTBA (DYHKINH, UMEIOLIHUX Mpee B TOUKE (OrpaHUYEHHOCTb,

ONpPEeEeNEHHOCTh 3HaKa, CBOWCTBA, CBS3AHHBIE C HEPABEHCTBAMM U OIIEpAllUsIMU HAJl

GYHKIUSAMHU).

. Ilonatue HenpepbiBHOCTH (GYHKIUMM B Touke. Touku paspbiBa. JlokanbHble CBOHCTBa
(GyHKUUH, HENPEPBIBHBIX B TOUYKE.

. Teopems! Beiiepmtpacca o pyHKIHAX HEMPEPHIBHBIX HA OTPE3KE.
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Teopembr Ko 0 GyHKITUSAX HEMPEpPBHIBHBIX HA OTPE3KE.

Teopema o cymiecTBOBaHUN M HENPEPBHIBHOCTU OOPATHON (PYHKITUH.
PaBHOMepHas HenpeprIBHOCTH GyHKIIMU. Teopema KanTopa.
HepaBeHnctBa [1s1 TPUTOHOMETPUIECKUX (DYHKITUH.

[TepBrlii 3aMedaTenbHbIN TPEAET U €r0 CIAEACTBHUS.

Bropoii 3amedaTesbHbIi Ipeaeil.

CrnenctBus U3 BTOPOTO 3aMeYaTENbHOTO Mpeena.

CpaBuenue ¢pynknuii. O - CHMBOJIHKA.

DOKBUBaJICHTHBIC QYyHKIIMK. KpuTepuii SKBUBaJICHTHOCTH (DYHKITUH.
[IpumeneHnue mpu BHIYUCICHUH MPEAeToB (QYHKIIHMA.

. AcuMnToTHI rpaduKa GyHKIUH.

. 3a1aun, IPUBOJSIINE K MOHATUIO MPOU3BOJAHON. OnpeneneHue U reoMeTpUYEeCKUN CMBICI
npou3BoaHON (GyHKIUU. OTHOCTOPOHHHE U OECKOHEYHBIE TPOU3BOIHEIC.

. Jnddepennuan pyakuuu. OnpeaeeHne, reoMeTpuIecKuii cMbic auddepeHnuana.

. IIpaBuna nudpepeHupoBanus.

. duddepentupoanne  cinoxHoi  QyHkumu. MHBapumaHTHOCT,  (OPMBI  TEPBOTO
muddepeHmmana.

. Tabnua mpou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUMA.

[TpousBoaHbie U MU HepeHIHaTbBI BEICIINX TOPSIKOB.

[IpousBoaHbie pyHKINN 3aJaHHBIX TAPAMETPUUYECKU U HESBHO.

JlokanbHbIi SkcTpeMyM ¢yHKImu. Teopema Depma.

Teopema Posuis 0 HyJIIX IPOU3BOAHOM.

Teopema Jlarpanka (hopMyiia KOHSUHBIX IPUPAIICHHI) U €€ CIICICTBUA.

Teopema Ko (06061ménHas hopMyia KOHEUHBIX PUPALIECHUIT) U €€ cleICTBUE.

®opmyna Teinopa ¢ ocTatouHbIM WieHOM B popme Jlarpamxka.

®opmyna Telnopa ¢ octarounbiM uieHoM B hopme [leano.

PazniokeHre 0CHOBHBIX dJIeMeHTapHbIX GyHKIUK 1m0 dhopmyite Teimopa (Makinopena).

. Teopewms! Jlonurats.

. MlccnenoBanne MOHOTOHHOCTH (DYHKIIMH C MTOMOIIBIO TPOM3BOIHOM.

. MccnenoBanue QpyHKIUI Ha S5KCTPEMYM C TOMOILBIO TPOU3BOIHOM.

. HanOounpiiee 1 HanMeHbl1ee 3HaUeHUS QYHKIUH.

. MccnenoBanue BHIMYKIOCTH (PYHKLUHU M TOUYEK MEepernda ¢ moMoOIIbI0 POU3BOAHOM.

. Ilonsitue Bektop-pynkuuu. [lpenen Bekrop-gpynkunn. HenpeprIBHOCTh BEKTOP-()YHKIIUH.

. IIpousBognas u muddepennuan Bekrop — ¢yHkiuu. Teopema Jlarpanxka aias BEKTOp -
(GyHKIHIA.

. IonsaTue npocron kpuBon. Ilapamerpusyemsie KpUBbIE.

. KacarenpHas k kpuBoi. [IoHsTHE rIIaAKON KPUBOM.

. JUIMHA 1yTu KpUBOM.

2 cemecTp

1. TlepBoobOpasnas u HeomnpeneneHHbIH HHTerpat. OCHOBHBIE CBOMCTBA.
2. 3ameHa repeMeHHBIX (ITOJICTAHOBKA) B HEOIIPEICIICHHOM HHTETpale.



WHuTerpupoBanue 1o 4yacTsM B HEONPEAECICHHOM HHTETpalle.
WHTerpupoBaHue MpoCThIX PallMOHAIBHBIX APOOEH.
WHTerpupoBanue UppaMOHAIBHBIX BBIPAKCHUH.
NHTerpupoBanyue TPUrOHOMETPUYECKUX BBIPAKECHUMN.
ITonsarue onpeneneHHoro uurerpana. Heodxoaumoe ycioBue CyiiecTBOBaHHUS.
Cymmsl [lap0Oy u ux cBoiictBa. Kpurepuil uHTErprpyeMocTd (QyHKIUIL.
HHTerpupyeMocTh HENPEPBIBHBIX (QYHKIUH.
0. HHuTerpupyeMocTh MOHOTOHHBIX (DYHKITHA.
1. OcHoBHBbIE CBOWCTBA OIPEEICHHBIX HHTETPAJIOB.
12. OueHnku ornpeeneHHbIX HHTETPAJIOB.
13. CaoiicTBa oIpeeeHHOr0 HHTerpaia Kak (PyHKIIMK BEPXHETro mpejena.
14. Beruncnenue onpenenenroro uaterpana. ®opmyna Herotona-Jleitbnuna.
15. VHrerpupoBaHHE IO YACTAM B ONPEIEICHHOM MHTErpae.
16. 3amena nmepeMeHHBIX (IIOJICTAHOBKA) B ONPECIICHHOM HHTETpalIe.
17. HecoOcTBeHHbII MHTETPAJ 10 HEOTPAHUYEHHOMY IIPOMEXKYTKY.
18. HecoOcTBeHHBII HHTETPAT OT HEOTPAHUUEHHON (QYHKIINH.
19. OcHoBHbIE CBOICTBA U CIIOCOOBI BBIYMCICHUS HECOOCTBEHHBIX HHTETPAJIOB.
20. Tlpu3HaKM CXOAUMOCTH HECOOCTBEHHBIX MHTETPAIIOB OT HEOTPUIATEIBHBIX (DYHKIINH.
21. Kpurepuii Komu cxoquMoCTH HeCOOCTBEHHBIX MHTETPAJIOB.
22. Tlpusnak [lupuxie cXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
23. TlpusHak AGens cXOAMMOCTH HeCOOCTBEHHBIX HHTETPAJIOB.
24. AOGCOIIOTHO M YCIIOBHO CXOJSIIMECS HHTETPAIbI.
25. Bpluncnenue miomaan iocKoi (Gurypsel, 3aJJaHHOM B IEKapTOBBIX KOOPAWHATAX.
26. BeruucneHue iomaan miocKoi GUrypsl, 3aJaHHOHN B MOJIIPHBIX KOOPIUHATAX.
27. Bpluncnenre 00beMOB TeJl BPAIEHUs C TOMOIIBIO ONPEIeIEHHOr0 HHTErpaa.
28. Beruncnenne 00beMOB TeJl ¢ 33JaHHBIMH TUTOIIASIMHA WX MTOTIEPEYHBIX CEYCHUH.
29. BeluncneHue JJIMHbBI KPUBOM C MOMOILBIO ONPEIETIEHHOr0 HHTErpaa.
30. BeruncneHue IomaIr MOBEPXHOCTH BPAIICHHS C TIOMOIIBIO OMPEeIEHHOI0 HHTErpaa.
31. dusnueckue NpUIOKEHUS ONPEIEIEHHOTO HHTErpaa.
32. CXoamMocCTh YHCIOBBIX psAaoB. HeoOxonumoe yciaoBrue CX0UMOCTH YUCIIOBOTO Psifa.
33. CBoiicTBa CXOAAUIMXCS YUCIOBBIX PS/IOB.
34. Kpurepun CXOAUMOCTH YUCIIOBBIX PSIOB.
35. HHrerpanbHbli MpU3HAK CXOAUMMOCTH YHUCIOBOTO Psilia.
36. Ilpu3Haku CpaBHEHHS YHCIOBBIX PSJIOB.
37. Tlpuznak lanamGepa CXOIMMOCTH YUCIIOBOTO pAJa.
38. Ilpusnak Komm cXoIuMOCTH YUCIIOBOTO psfIa.
39. IlpuzHak JleiiOHMIIa CXOIUMOCTH 3HAKOYEPEAYIOIIMXCS PSIIOB U €r0 CIEICTBUS.
40. Tlpwusnaku Jupuxie u AOeNs CXOIUMOCTH YHCIIOBBIX PSIOB.
41. AOGcomoTHast CXOJMMOCTb YMCIOBBIX psoB. [Ipocreiimue cBoiicTBa.
42. TlepecTaHOBKa YJICHOB B a0COJTIOTHO CXOJSIIMXCS PS/IaX U IEPEMHOKEHHE a0COTIOTHO
CXOJIALINXCS PAIOB.
43. YCIIOBHO CXOJSIIMECS YMCIOBBIE psiabl. Teopema Pumana.
44. CXoIuMOCTb U PaBHOMEPHAst CXOAMMOCTb (DYHKIIMOHAJILHOMN MOCIIE0BAaTEIbHOCTH U
(GYHKIIMOHATIBHOTO psifa.
45. Kpurepuu paBHOMEPHOH CXOIUMOCTH (PYHKIIMOHAILHOW MOCIEI0BATEIBHOCTH U
(GYHKIIMOHATIBHOTO psija.
46. Ilpusnak Beiiepmtpacca paBHOMEPHON CXOAUMOCTH (PYHKIMOHATIBHOTO PAAA.
47. Tlpuznaku Jupuxie u AGens paBHOMEPHON CXOAUMOCTH (QYHKIIMOHAIBHOTO Psijia.
48. HenpepbIBHOCTb CyMMBbI (DYHKIIHOHAJIBHOTO Psijia.
49. TlowieHHOE HHTETPUPOBaHNE PYHKIIMOHAIHHOTO PSa.
50. Tlounennoe nugdepenupoBanre GyHKIMOHATBHOTO pAa.
51. Crenennsle psaasl. Teopema AbGens.
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Pagnyc cxonqumoctu crenennoro psiaa. ®opmyna Komm — Axamapa.
CBoiicTBa CTEIEHHBIX PSI/IOB.

Pspn Teiinopa.

WNurerpanbras Gpopma octatogHoro wieHa popmyisl Teinopa.
Paznoxenrne OCHOBHBIX AJIEeMEHTApHBIX (YHKIUU B psaja Teinopa.

3 cemecTp

[Tpenen pyHKIMU MHOTUX MTEPEMEHHBIX.

PaznuuHble TUIBI Tpe1esIoB PYHKIUU MHOTUX EPEMEHHBIX (Ipees 10 MHOXKECTBY,

IpeJien 10 HalpaBIeHUI0, 0ECKOHEUHBIE MPEEIIbl, TOBTOPHBIE IPEIEbI).

HenpepbiBHOCTh QyHKIIMIT MHOTHX ITepeMeHHbIX. CBOMcTBa (yHKINH MHOTUX

NIEPEMEHHBIX HEIIPEPHIBHBIX B TOUKE.

CBoiicTBa (yHKIMH MHOTHX NTEPEMEHHBIX HEPEPHIBHBIX HA MHOXKECTBAX (TEOPEMBI

Beiiepmrpacca, Ko, Kanropa).

JuddepeHunpyeMocTb PYHKIHMI MHOTUX MIEPEMEHHBIX.
Kpurepwnii nuddeperHumupyeMocti GyHKIIUH MHOTUX TTEPEMEHHBIX.
Heo6xoaumoe ycnoBue auddepeHunpyeMocTy QyHKIMI MHOTHUX IEPEMEHHBIX.
Hoctarounsie ycnoBus auddepenunpyemMoct QyHKIHI MHOTHX TIEPEMEHHBIX.
HuddeperurpoBanue ca0KHbIX QYHKIUNA MHOTUX IT€PEMEHHBIX.

. ®opMmysa KOHEYHBIX MPUPALICHUH 1715 (PYHKIIMH MHOTHX NIepeMeHHbIX. [Ipon3BoaHas

110 HalpasJIeHUIO. ['pagueHT.

Huddepernman GyHKIIH MHOTHX TIEPEMEHHBIX.

ITpon3BoiHbIE BBICHIMX MOPSJIKOB (DYHKIMI MHOTHX EPEMEHHBIX.

Jludpdepennnansl BEICIINX MOPSAKOB (PYHKINNA MHOTUX NT€PEMEHHBIX.

HesBuble pynkuuu. Teopema o cymiecTBoBaHUM U AU HepeHInpyeMOCTH HEIBHBIX
GyHKIHIA.

®opmyna Teitnopa ans GyHKINN MHOTHX ITEPEMEHHBIX C OCTATOYHBIM WIEHOM B (popMe
Jlarpanxa.

®opmyna Teitnopa ans GyHKIUN MHOTHUX TEPEMEHHBIX C OCTATOYHBIM WIEHOM B (popMe
[Teano.

Heo6xoanMele ycioBus skcTpeMyMa (pyHKIIUM MHOTUX MEPEMEHHBIX.

JlocTaTouHbIE YCIOBHS SKCTpeMyMa (PYHKIIMM MHOTHUX ME€PEMEHHBIX.

VYcoBHBIN 3KCTpeMyM (DyHKIIMM MHOTHX IlepeMeHHBbIX. [IpsMoit MeTos1 oThICKaHUs
TOYEK YCIIOBHOT'O 3KCTpEMyMa.

Merton mHoxkuTeneit Jlarpanxa. Teopema Jlarpanxka. Heo6xoanmele yciaoBus
YCIIOBHOTO 3KcTpeMyMa. JloCcTaTOYHbIE YCIOBHSI YCIOBHOTO KCTpPEMyMa.
Omnpenenenne kpaTHOro nHTerpana. Kpurepuii ”HTErpupyeMoCTH.

Knaccel uHTErprpyeMbIx QYHKIIMI MHOTHUX IEPEMEHHBIX.

CBolicTBa KpaTHBIX HHTETPAJIOB.

Caenenue ABOMHOTO MHTErpaja 1o NpSIMOYroJbHUKY K TIOBTOPHOMY MHTErpaity.
CBeneHue ABOMHOIO MHTErpasia K IOBTOPHOMY MHTETpally B Cllydae 00JIacTH
MIPOU3BOJIBLHOTO BUJA.

CBeneHue TpOHOTO HHTETpasia K IOBTOPHOMY.
3aMeHa NepPEeMEHHbIX B KpaTHBIX MHTETpajiax.

. Mcnonp3oBaHue NOISIPHBIX KOOPAMHAT IIPHU BBIYUCIEHUH IBOMHBIX MHTEIPAJIOB.



29. HMcnonp30BaHKME NWIMHAPHYECKUX KOOPJAMHAT MPU BBIYMCICHUH TPOWHBIX HHTETPAJIOB.
30. Hcnonb3oBaHue chepruuecKkux KOOPAWHAT MPU BEIYUCICHUH TPOHHBIX HHTETPAJIOB.
31. HecobGcTBeHHBIE KpaTHBIC HHTETPAJIBI.

4 cemecTp

1. KpuonuHeliHble HHTErpabl IEPBOrO poAa.

2. KpuBonuHeliHbIe MHTETpallbl BTOPOTO POAA.

3. ®opmyna ['puna.

4. VYcioBHs HE3aBUCUMOCTH KPUBOJIMHEHHOr0 MHTErpaja BTOPOro poja oT MyTu
MHTETpUPOBaHUs (IIOCKUH cityyail).

5. IloBepxHocTH B mpocTpancTee RS,

6. [lnomanb MOBEPXHOCTH.

7. IloBepXHOCTHBIE MHTErPaAJIbI IEPBOIO POJA.

8. ITloBepXHOCTHBIE HHTETPAIBI BTOPOTO POJA.

9. ®opmyna Octporpaackoro — ['aycca.

10. ConenoupmanbHbIE MOJIS.

11. ®opmyna Crokca.

12. TloTeHuuanbHbIe HOJIs B IpocTpancTse R3,

13. Omnpenenenue 1 HENPEPbIBHOCTh COOCTBEHHBIX HHTEIPAJIOB, 3aBUCSILIUX OT IIapaMeTpa.

14. TnddepennupoBanre 1 HHTETPUPOBAHNE COOCTBEHHBIX HHTETPAIOB, 3aBUCSIINX OT
napamerpa.

15. PaBHOMepHas CXOIUMOCTh HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX OT MapaMeTpa.

16. Kpurepuit paBHOMEpHOI CXOJMMOCTH HECOOCTBEHHBIX UHTETPAJIOB, 3aBUCSIIUX OT
napamerpa.

17. Tlpu3Haku paBHOMEPHOI CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIUX OT
napamerpa.

18. HemnpepbIBHOCTh HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSILUX OT MapaMeTpa.

19. VHTerpupoBaHne HeCOOCTBEHHBIX MHTETPAJTIOB, 3aBUCSIIUX OT TapaMeTpa.

20. MuddepenunpoBanHre HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa.

21. T'amma — pyHKIus Ditnepa.

22. OpTOroHaJgbHBIE CUCTEMBI (PYHKIUH.

23. Pan @ypre. Koapdpummentsr Oypre.

24. Jlemma Pumana.

25. SInpo Jlupuxiie u ero CBOKCTBA.

26. ®opmyna upuxie.

27. ITpuHIUT JTOKATU3aIIH.

28. Ycnosue ['€npaepa.

29. CxomumocTs psyia Dypbe B TOUKE.

30. UnTerpan @ypre. [IpeobpazoBanne Dypre.

o

5. IlepeyeHb OCHOBHOI W JOMOJHMTEJbLHOH y4eOHOH JMTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA)

5.1 OcHoBHas JUTepaTypa:



1. 3opuu B.A. Maremarudeckuii ananus. B 2-x 1. M.: MITHMO, 2007. T. 1 — 657 c., T. 2 — 789
c.

2. Memunosuu b.I1. COopHuUK 3a7a4 1 yIpakHEHUH 110 MaTeMaTnyeckomMy aHanuzy. M.: 2009. —
558 c.

3. Kynapsisues JI.JI., Kyracos A./l., Uexsnos B.., [llabynun M.U. CoopHHK 33124 IO
MaTemarnueckomy ananu3zy. Tom 1. Tlpenen. HempepwiBHOCTS. [uddepeniupyemocts. M.:
®dusmatiut, 2010. — 496 c. http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2226

4. Kynpsisues JI.JI., KyracoB A.Jl., Yexnos B.U., [llabyrana M.1. C60pHUK 337124 TIO
MaTemaruueckomy aHanusy. Tom 2. UnTterpansl. Paasl. M.: @uszmariur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll cid=25&pll id=2227).

5. Kynapsisues JI.JI., Kyracos A./l., Uexnos B.1., llabynun M.W. COopHUK 3a/1a4 1O
MaTemMaTuyeckomy aHanusy. Tom 3. DyHKIMM HECKOIbKUX NepeMeHHbIX. M.: du3mariur,
2003. — 472 c. (http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2220).

5.2 JlonoiHUTEIbHASI JINTEpaTypa:

1. ®uxrenronsn .M. Kypc muddepennmansnoro n uaTerpansHoro ucaucieHus. B 3-x 1.
T. 1. M.: JIans, 2009. — 608 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll id=407). T. 2. M.: Jlaus,
2009. — 800 c. (http://e.lanbook.com/books/element.php?pll cid=25&pl1_1d=408).
T. 3. M.: JIaus, 2009. — 656 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=409).

I'enbaym b., Omcren k. Kontpnpumeps! B ananuze. M.: JIKU, 2007. = 256 c.

3. Kynpssues JI.JI. KpaTtkuii kypc matrematndeckoro ananusa. T. 1. [luddepennuansnoe u

MHTErpalbHOE UCUNCIIEHUS (PYHKUNN 0/1HOM nepeMeHHO. Paasl. M.: ®uzmariur,
2008. — 400 c. (http://e.lanbook.com/books/element.php?pll cid=25&pll id=2224).
4. Kynpssues JI.JI. KpaTkuii kypc MatemaTuueckoro aHanuza. T. 2. Jluddepenmansuoe u
MHTETpaJIbHOE UCUUCIICHUS (YHKIUNA MHOTHUX NepeMeHHbIX. ['apMoHnUecKuit
ananus. M.: ®usmataur, 2003. — 424 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2225).

N

5.3. Ilepuonnyeckue U31aHUA:
He ncnone3yrorest npu u3ydeHuu Kypea.

6. Ilepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHON CeTH
«AHTEpPHET», HEOOXOOUMDBIX 1JISI OCBOEHUSI JUCUUIJINHBI:

1. DnekTpoHHas OubIMOTEUHas cucTeMa u3natenbeTBa "Jlane" — http://e.lanbook.com/
2. DnextponHas Oubnmnoreunas cucrema "HOpaitr" — http://www.biblio-online.ru/

7. MeTtoanuyeckue YKazaHusi AJIA  OOyYAKOIUMXCH 10 OCBOCHUIO
AUCUMILITHHBI


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://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2220
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2224
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2225
http://e.lanbook.com/
http://www.biblio-online.ru/

[ToaroroBka K 3a4eTy JOJDKHA OCYIIECTBISTHCS B COOTBETCTBHM C BOIIPOCAMH 3adeTa C
OLIEHKOH M poBOUTHCS B hopMme cobecenoBanusi. Bompock! k 3aueTy oOBSBISIOTCS HA IIEPBOM
3aHATHU 110 JUCLUIUIMHE «33/1a491 NOBBIIICHHON CJI0KHOCTH 110 MAaTEMaTHKE.

Bo Bpemst moAroToBKH K coOeceoBaHUIO 00ydaromeMycst pEKOMEHIYETCSI:

1. BHUMaTenbHO M3YYUTh BOIIPOCHI, BHIHECEHHBIE HA 3a4€T, CIIMCOK PEKOMEHJIOBaHHOU
JUTEpATyphl, TPEOOBaHUS, MPEIbIBISIEMbIE K OTBETY (YPOBEHb 3HAHWW M YMEHU, KPHUTEPUH
OIICHKH OTBETA).

2. IloaroToBUTHCS K MOBTOPEHHUIO Marepuana: obecrneduTb ceOs MHPOPMAIUOHHBIMU
pecypcaMu, KOTOpBIE HPEUIOKEHBI MPENnoaBaTeseM, MOBTOPUTh KOHCIIEKTHI JICKINUH, U3yYUTh
NPE3EHTAINH, T/I€ BbIIEICHbI HanboJiee BaKHBIC aCTIEKThI N3Y4aeMON TEMBI.

3. IlpucTynuTh K MOATOTOBKE, UCIIONIB3YSI UIMEIOIIYIOCS JINTEPATypy, KOHCIEKTHI JICKIHH,
CETEBbIE PECYPCHI.

4. Bemmucate OTAETBHO M YTOYHHTH HAa KOHCYJIBTALUSAX BOINPOCH], BBI3BIBAIOIINE
HanOOJIBIINE TPYJHOCTH, U BOIIPOCHI, OTBETHI HA KOTOPHIE HESCHBI M BHI3BIBAIOT COMHEHHUS.

5. OCHOBHYIO HOATOTOBKY K 3a4eTy HEOOXOJMMO 3aBEpIINTh 3a IBa JIHSA IO 3a4era.
OcraBiieecs BpeMs ClIeAyeT MOCBATUTH MOBTOPEHUIO H3yYEHHOT0 MaTepuaia, odpamas ocodboe
BHHMaHHE Ha TOYHOCTh ONPE/ICICHN MaTeMaTHYeCKUX NOHATUH U TOHATUN TUCIUTUTNHEIL.

B ocBOeHMH TUCHUIUIMHBI WHBAJIHIAMU U JMLIAMH C OFPAaHUYCHHBIMH BO3MOKHOCTSIMH
37I0pOBBsl OOJBIIOE 3HAUYEHHE HMMEEeT HMHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

WunuBuyanbHple  KOHCYJIBTAlMM IO TPEAMETY SBISAIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AUU OOYUEHHS U YCTAHOBJICHUIO BOCIIMTATEIIEHOTO KOHTAKTa
MEXAy IperojaBarelieM M OOydJaromMMCS HWHBAIMIOM MM JIMIOM C OIPaHMYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

B ocBoeHMM TUCHMIUIMHBI MHBAJIHIAMH M JUIAMH C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIONIOJTHUTEIIbHOE Pa3bsICHEHNE y4EeOHOTO MaTepHaa.

WunuBuayanbHble KOHCYJIBTAllMM MO TPEAMETY SIBJISIOTCS BaXHBIM  (PAKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYaIH3aluU O0yYCHUSI U YCTAaHOBJICHUIO BOCITUTATEIFHOIO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

Kputepun orieHnBaHus KonnyectBo 6ansos

OtBer FpaMOTHI)II;'I, JIOTUYHO I/ISHO)KGHHI)II\/’I, CYIICCTBCHHBIC
HETOYHOCTHU OTCYTCTBYIOT. [IposiBNieHa nocTarouHas HaydyHas U 3a4yeT
00pa3oBaTeNbHOKYIBTYPHAS SPYIULIHS.

B oTBete 3HaunTeNbHBIE TIPOOEIBI B PYHAAMEHTAIbHBIX 3HAHUSX,

HEC3a4CT
AOITYCKAIOTCA CYICCTBCHHBIC OIINOKH.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNIOJb3YeMbIX NPH OCYLECTBJICHUHU
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCHUIIHHE

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH

— Cbop, xpaHeHue, cucTeMaTH3alys U BblZaya yueOHOH 1 HayqyHOH HH(popMaIuuy;

— O6paboTka TeKCTOBOMU, TpadudecKoil U IMIOUPUIECKON HH(OpMaLINN;

— IloaroroBka, KOHCTpyMpOBaHME M MPE3EHTALlUs HTOTOB HCCIEIOBATEIBCKON MU
AQHAIUTUYECKOU eSTENIbHOCTH;

— Mcnonp30BaHUE 2JEKTPOHHBIX NPE3EHTALUN IIPY IPOBEAECHUH NTPAKTUYECKUX 3aHIATUM;

— Pabota ¢ nHopMalMOHHBIMU CIIPABOYHBIMU CUCTEMAaMU;

— Hcnonp30BaHue JIEKTPOHHON TOYTHI MPeroAaBaTesieil 1 00yJarouuxcs A5 PacChUIKH,



MIEPENUCKHA U OO0CYXKJCHUS BOSHHUKIITNX YICOHBIX MPOOIIEM.

8.2 [lepeueHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHust
— O¢ucusiii naket npunoxenut Microsoft Office.

8.3 IlepeveHb HEOOXOAUMBIX HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
— DrekTpoHHbIe pecypchl oubmmoreku Kyol'Y — https://kubsu.ru/node/1145

(cm. 1. 6)

— MoryT ucnoabp30BaThCsi MHBIE MH)OPMAIIHOHHO-TIONCKOBBIE CUCTEMBI ceTh MHTepHeT.

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

0a3za, HeoOXxoaumMasi AJA

00pa30BaTeIbHOIO MpoIecca 1Mo JUCIHUILINHE

MaTepI/IaHBHO'TCXHI/I‘IGCKOC obecneueHue JUCHHUITIINHBI

Ne Bun pabor
(Momynsl) M OCHAILIEHHOCTh
1. JIeKIIMOHHBIE 3aHIATUS JIeKIMOHHAs ~ ayAMTOpHs, CIEHUAIBHO  00OpYyHOBaHHAS
MYJIbTUMEAUMHBIMU  JIEMOHCTPAI[MOHHBIMU  KOMILIEKCaMH,
y4eOHOI MeOeIbIo
2. JIaGopaTopHble 3aHATUS [Tomernienue 1t MpoBeeHUS 1a00PATOPHBIX 3aHATUN
OCHAIIIEHHOE y4eOHOW MeOeb0, JOCKOH MapKepOM WIIH MEJIOM
3. I'pynmoBeie [Tomenienne s MpOBENEHUS TPYNOBBIX (MHIMBHYaTbHBIX)
(MHIMBUYyaTbHBIE) KOHCYJIbTAllMi, yuyeOHOI MeOenblo, JOCKOH MapKepoM HIn
KOHCYJIbTaIlHH MEJIOM
4. Texyuuit KOHTpOJIb, | [ToMemienue [uist mpoBeNeHHs TEKyLEH M MPOMEKYyTOUHOM
IIPOMEKYTOUHAs aTTecTalli, OCHAIIEHHOE YueOHOM Me0enbto.
aTTecTanus
S. CamocrositenbHas pabota | Kabuner gy camocTosITeNnbHOM — paOOThI, OCHAILlEHHBIH

KOMIIBIOTEPHOH TEXHMKOW C BO3MOYKHOCTBIO MOJKIIOYECHUS K
cetu «VHTEpHET», NPOrpaMMOM JKPAaHHOTO YBEIHWYEHUS U
00€CIeYeHHbIH AOCTYIOM B 3JEKTPOHHYIO HMH(pOpPMaIMOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCUTETA

OCYIIECTBJICHUA



https://kubsu.ru/node/1145

Peuensusi
Ha pa60uyI0 IporpaMMy AUCLMILTAHEL
«MaTeMaTH4YeCKHi aHAIH3»
110 HanpaBJIEHHIO IOJrOTOBKH 01.03.01 MaTemaTHKa,
04HOM (opMBI 0OYYEHHS.
Cocraputens pabodei mporpaMMBl:

JIOLEHT Kad. TeopHH GyHKLHH ®I'BOY BO «Ky6I'Y» Maspoau H.H.

Pa6ouast mporpaMMa MoJIHOCTBI0 COOTBETCTBYET Tpe6oBanuam I OC BO o

nuro moarorosku 01.03.01 MareMaruka (YPOBEHE GaKanaBpHara).
e B IlepeyHe

MIIETEHLUH.

HarpaBJe
Bce OCHOBHBIE Pa3feNsl MPOrpaMMBI HAlUIH CBOE OTPAXEHH

MpEeACTaBJICHHBIX B nporpamMme HEO0OXOAUMBIX 3HaHMK H KO

Pacnpeneneﬂne BpPEMEHH, OTBOAHMMOIO Ha M3y4CHHC pasnnqﬂmx pa3zneiioB Kypca,

BKJTIOYAs CAMOCTOSTENBHYIO paboTy, COOTBETCTBYET HX TPYAOEMKOCTH.

[IpHBeNieHHBIE B [POrpaMMe NPUMEpB! KOHTPOJBHEIX 3alaHM}, BOIIPOCHI K
KOJUIOKBHYMY, 5K3aMEHALIHOHHbIE BONPOCH M 3aflaHus LA CaMOCTOATENBHOH
pabOTHl MOTYT OKa3aTh OLIyTHMYIO IOMOLIp CTyACHTaM IpH [IOArOTOBKE K

TeKyILleMy ¥ UTOTOBOMY KOHTDOJIO 3HaHMH, B IIPUMCHCHUH MeToioB AuepeH-

IMaJIbHOI0 U UHTEIPAJIbHOTO UCYHCJICHUS OJIS1 peIIEHUA HpO(bCCCHOHaJIBHBIX 3ajgay.

Copepxaluiics mepedeHb U KONMMYECTBO NPAKTHHECKUX 3aHATHH JOCTATOYCH
s pOPMHUPOBAHHS YPOBHSI [IOATOTOBKH, ONPE/IENICHHOTO tpe6oBanmsimu PTOC.
[lepeueHb TeM M Pa3fielioB, KOTOPbIE JAOJDKHBI M3y4HUTh CIYIIATEIH, a TaKKe
OCHOBHBIE TpeOGOBaHHMA K YPOBHIO IOJATOTOBKH cymaresniel o6beMy 3HaHUH H
YMeHHii, KOTOPHIM OHH JIOJDKHBI 001a/1aTh 110 Ka)<[OM M3 MEPEYUCIIEHHBIX TEM.
PaGoyast mporpavMma JUCLHMIUIMHBI [O3BOJIAET YCBOMTH CBS3H MCXKAY pas-
NMYHBIMA pa3fieNaMd ¥ TeopeMaMH MaTeMaTH4YeCKOro aHaiusa, a TakKe CIo-
COBCTBYET pa3BUTHIO H yriyOIEHHIO MEXKIPEAMETHBIX cBs3ed Mex Ay H3ydeHHEeM
JAHHOTO Kypca ¥ IPOXOXKACHHEM APYTHX JTUCLHUIUIHH €CTECTBEHHOHAYYHOI'0 LIUKIIA.
PaGoyast porpaMma IMCLHILIHHE! «MaTeMaTHIeCKHH aHaIH3» croco6CTBy-
€T NPUOGPETEHHIO ¥ PAa3BUTHIO YMEHHH M HABBIKOB IS PELICHHS npodeccruoHalb-
HBIX 3a71a4 METOIAaMH MaTeMaTHYeCKOro aHaIn3a, GOPMHUPOBAHHUIO KOMIIETEHTHOTO

CIIelMajIucTa.

PenienseHr,

I'ycakoB B.A.,

KaHJ. ¢pH3. — MaT. HayK,
aupextop OO0 «IIpocserenne—tOr».

WOoR3pcy
2% tpagy, 4




Penenzus
Ha pabouy1o nporpaMMy JUCLHUILIHHEL
«MaTteMaTH4eCKHil aHAJIH3»
1o HampasyieHuio nmoaroroeku 01.03.01 Maremaruka,
04HOM (GopMEI 06yUeHH .
CocraButens pabouei NporpaMMEL:
AoueHT Kad. Teopun pyukimit ®PI'BOY BO «Ky6I'Y» Masponu H.H.

Penemsupyemas paGouas mnporpaMma JMCUMIUIMHEI —COCTaBNeHa B

c
OOTBeTCTBHM ¢ TpeGoanuamu OI'OC BO no Hanpapinennio noarotosku 01.03.01
Maremaruxa.

VYKa3aH nepeyeHb M ONHMCAaHWe KOMIETEHIM, a Takke TPeGOBaHHA K
SHaHHUsM, yMEHHMsM M HaBbIKaM, MONYYEHHBIM B XOJE€ HM3yYeHHs JUCLMILTHHEL
Pacnipenenenne pemenn, oTBoauMOro Ha H3yUeHHe PasTHYHBIX Pa3/IeNoB Kypea,
BKIIIOYasi CaMOCTOSATENBHYIO paboTy, COOTBETCTBYET MX TPYAOEMKOCTH.

B IporpamMme IIPpUBEACHBI OLICHOYHBIE CpEACTBa IJIsA TEKyliero KOHTPOJIA
YCII€BaeMOCTH, IPOMEXYTOYHON aTTECTALMH [I0 UTOTaM OCBOEHHS MUCLUIUIMHEI U
Yy4ebHo-MeToauueckoe obecneueHue.

VKka3aH 1nepedeHs TeM H pa3/elioB, KOTOPBIE JOJDKHBI H3YUHTh CIyILIATeNH, a
TaK)e OCHOBHBIE TpeGOBAaHMS K YPOBHIO MIOATOTOBKY ClyLIaTenei oobeMy 3HaHUH
Y YMEHH, KOTOPHIM OHM JOJDKHBI 00J1a/IaTh 110 KaXIOH U3 NEPEYHUCIICHHBIX TEM.

Conepxamuiics nepeyeHb TeM JaGOPaTOPHBIX 3aHATHH AOCTATOYCH IS
(bopMHpOBaHUs ypOBHS MOArOTOBKH, onpefenenHoro tpebosanusamu PI'OC.

Vka3aHa  MaTepuanbHO-TeXHHM4Yeckas  0asa,  HeoOxomumas — Ius
OCyIIEeCTBIEHHsT 06pa30BaTENBHOTO Ipolecca MO IUCUMIUIMHE C TepedHeM
060pyI0OBaHUsA M TEXHHYECKHX CPENCTB 00ydeHHs, 00ECTIEYNBAIOIIMX IPOBE/ICHHE

BCeX BHIOB yue6GHOIt paboTHI.

Pa6ouas nporpaMma AMCLMIUIMHEL CIIOCOOCTBYET Pa3sBUTHIO M yrilyOleHUIO
MEXIpEIMETHBIX CBS3eH MeXJy HM3yYyeHHeM JaHHOrO Kypca ¥ MpPOXOXJCHHEeM
JPYTHX AUCUHILIHH €CTECTBEHHOHAYYHOTO LUKIIA.

UsyyeHue IOUCHMIUIMHBI (GOPMHPYeT BeCh HEOOXONMMBIH IepeveHb
xommereHuuii, npexycmorpeHHsix ®I'OC BO. IlpencraBneHHas mnporpamMma
conmepxarensHa, orBedaeT TpeGoanuamM ®I'OC BO mno moCTpoeHwro u
COZIEp)KaHHUIO, TIOCTAaBJIEHHBIM 3aja4yaM, BKIIOYAaeT JOCTaTOYHOE KONMYECTBO
pa3HOo06pa3HBIX BIEMEHTOB, HAIPABJICHHBIX HA PA3BUTHE YMCTBEHHBIX, TBOPYECKUX
criocobHOCTe# 0b6yyaromerocs.

3acsaaxo O.B., foneHT, KaHA. nefl. Hayk, HOeHT Kadeaps! HHPOPMAIIMOHHBIX
obpazoBarenbHbIX TexHONorui ®I'BOY BO Kyo6I'Y.



