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PaGouas nporpamma aucuumniunel b1.6.04.01 «Matemaruyeckuii anamsy
cocTaBlieHa B COOTBETCTBUM ¢ DeziepanbHbIM rocy1apCTBEHHEIM
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[IporpamMmy coCTaBHII:

ITon6epeskuna A1,
CT.Ipenoaasaresb Kadeapsl Teopru (yHKIMH (/M//

Pa6Gouas nporpamma aucuuiuast 51.5.04.01 «MaTteMaTHYeCKHi aHAIU3»
yTBEpXKIeHa Ha 3acelaHuH Kadeapsl TeOpHH (QyHKIMM
nportokos Ne 1 «31» aBrycra 2017r.

3aBenyromuit kadenpoii (paspaboruuka) Jlazapes B.A. V/?;( ‘/h

Pa6ouas nporpaMMa o6CysKIeHa Ha 3acelaHui Kadeapsl TeOpeTHIeCKOH ¢bu3uKH
¥ KOMIIBIOTEPHBIX TEXHONIOTUH
npoTtokoa Ne 12 «3» mas 2017r.

3apemyrommii kadeapoii (Beimyckartomeit) Hcaes B.A. [z ;%%1;%

Y TBepK/IeHa Ha 3ace/JaHiy y4e6GHO-MeToAu4eCKol KOMUCCHH baxyneTeTa
MaTEMAaTHKH U KOMITBIOTEPHBIX HayK
nporokon Ne 1 «31» asrycra 2017r.

IMpencenarens YMK dakynsrera Turos I'.H. S?D,Cm cr@

PerieH3eHTHI:

I'ycakos Banepuii AnekcanApOBHY, KaH]. ¢u3. — MaT. HayK,
aupexrop OO0 «ITpocsemenne—tOr».

3acsako Onbra BazuMHUpoBHa, KaH/. Il HayK, JOUeHT Kadeapsl
HH(OPMALMOHHBIX 06Pa30BATENEHEIX TEXHONOTHH



Peuensus
Ha pabodyIo MporpaMmy 10 IUCIUILTHHE
«MaTemMaTHYeCKHI aHAJIH3»
I10 HaIpaBJICHUIO TOATOTOBKH
09.03.02 MapopManHOHHBIE CHCTEMBI U TEXHOJIOTUH,
0uHOH QopMBI 0O0yUEHHUS.
CocraBuTtenp pabodeil mporpaMMmeI:
crapiuuii npenojasatens kag. reopun Qynkiui PI'BOY BO «Kyol'V»
[Nonbepeskuna A.W.

Pabouast nporpamMma HONHOCTEIO cooTBeTcTBYeT TpeGoBanmsM GPT'OC BO
o HampasieHuto ToArotToBkH 09.03.02 MHdopMaiioHHEIE CUCTEMBI U
TexXHoJIoruu (YpoBeHb OakanaBpuaTa).

Bce ocHOBHBIE pa3zienbl IPOrpaMMBl HAIITH CBOE OTPAXKEHUE B [IEpeyHe
IPEICTaBICHHBIX B IIpOrpaMMe HeOOXOAUMBIX 3HAHUH ¥ KOMIICTEHIHUA.
Pacnipesienenve BpeMeHH, OTBOJUMOTO Ha U3y9eHHE Pa3UYHBIX Pa3feloB Kypca,
BKIJIIOYasi CAMOCTOSITENIBHYIO PaboTy, COOTBETCTBYET X TPYAOCMKOCTH.

VYxazaHsl TpeOOBaHUs K 3HAHUSAM, YMEHUSIM U HaBBIKaM, ITOJTyIEHHBIM B
XOJle U3yYEHUs AUCLMIUINHEI, 110 KaXT0H 13 GOpMUPYEMBIX KOMIIETEHIIMH.
Vka3aHbI TpeOOBaHUS K «BXOIHBIM) 3HAHHSIM, YMEHHUSIM U HaBBIKaM
oOyuaromerocsi, Heo0X0JUMBbI€ [IPU OCBOCHHUHM JaHHOW JUCLUIUIHMHBL ¥ IpHOOpe-
TEHHBIE B pe3yJIbTaTe OCBOSHHUS MPeIIIeCTBYIOIUX AUCLUILINH (MOayei).

JIs ycuiieHHs. caMOCTOATEeNbHON paboThI U MOBBIIIECHUS KadecTBa 3HaHUH
CTyJeHTaM IIpeJlaracTcsi MeTOAUIecKUe pa3paO0TKU U TUIIOBBIE 3aJaHus IS
UHIUBHUYaTbHON CaMOCTOSTEIBHONU pabOTEI.

Pabouast nporpaMmMa AMCIUIUIHHEI TI03BOJISICT YCBOUTH CBSI3H MEXKTY
Pa3IMYIHBIMU pa3fellaMi U TEOPeMaMH MaTeMaTHIECKOI0 aHaIN3a, a TAKXKe
CIIOCOOCTBYET Pa3BUTHIO M YIIYOJICHHUIO MEXIIPEAMETHBIX CBS3CH MEeX Ty
U3ydeHHeM JaHHOTo Kypca M MPOX0XKAECHUEM APYTUX AUCLHUILINH
€CTeCTBEHHOHAYYHOT'O LMK,

Pabouast nporpaMMa AUCHUILIHHBL «MaTeMaTHUeCKHUM aHaIU3Y
CIIOCOOCTBYET IMIPUOOPETECHUIO U Pa3BUTHIO YMEHUM U HABBIKOB JUISL PEIICHUSI

HpO(i)eCCI/IOHaJILHBIX 3aga4 METOJaMH MaTEMaTHYCCKOTO aHaJIu3a, (bOpMI/IpOBaHI/IIO
KOMIIETCHTHOI'O CIieUaJIucTa.

Pernensenr,
I'ycakos B.A., |
KaH. Qpu3. — MaT. H N
aupexrop OO0 «IIpoes:




Penensus
Ha pabouyIo NporpaMMmy 1o IHCLHIIIHHE
«MaTemMaTHYeCKHIi aHANH3Y»
1O HANPAaBJIEHHIO NOJITOTOBKH
09.03.02 Undopmannonnbie CHCTEMBI ¥ TEXHOIOrHH,
ouHoii opMbl 06yuenus.
Cocrasurens paGoueit nporpaMmbr:
CcTapumii npenoaasarens kad. reopuu Gpyrxumit ®I'BOY BO «Ky6I'Y»
IMonGepeskuna A.W.

PaGouas nporpamMma nonsocTsio cooTseTcTByeT Tpeboanmam PIOC BO
10 HanpaBleHUIO moAroToskH 09.03.02 MHdopMamoHHbIE CHCTEMBL U
TEXHONOrUH (ypoBeHb GakanaBpuara).

Bce ocHOBHEIE pas/ientl mporpaMMB! HAlLTH CBOE OTPaKeHHe B IIepedHe
NIPEACTABIICHHEIX B IPOrpaMMe HEOOXOJUMEIX 3HaHHI ¥ KOMIIETEHLIUH.
Pacripesenenye BpeMery, oTBogMMOro Ha H3ydeHHe pa3THYHBIX pa3/ielioB Kypca,
BKIIIO9asi CaMOCTOSATENBHYIO paboTy, COOTBETCTBYET HX TPYJOEMKOCTH.

VYka3aHsl TpeGOBaHMsA K 3HAHHUAM, YMEHHSIM U HABBIKAM, TIOIY4EHHbIM B
XOJI€ U3YYeHHUS JUCLHILIMHEIL, 110 KaXJ0H 13 (OpMUPYEMbIX KOMIIETCHLIHH.
Yka3aHbl TpeGOBaHUSA K «BXOAHBIM» 3HAHUSM, YMEHHSAM U HaBBIKAM
oby4aromerocs, Heo6X0AUMble IIPH OCBOSHHH JAHHOM JUCLUIUIMHEL M IIpHOOpe-
TEHHBIE B pe3yJIbTaTe OCBOCHHUS NPEALIECTBYIOINX JUCIHUILTHH (MOIYIeH).

Jnist ycuneHus caMOCTOATENbHOM paboThI M MOBHIIIEHUS Ka4eCTBa 3HAHHMA
CTy[eHTaM Mpe/jiaraeTcs MeToMYeCcKHe pa3paboTKH U THIIOBBIE 3aJaHusl IS
HHUBH/IyabHOM CAMOCTOATEILHOM paGoThI.

Pa6oyas mporpamMMa JUCLMILIAHEI II03BOJIAET YCBOMTH CBA3H MEXKIY
Pa3MYHBIMH pa3/iellaMH ¥ TEOPEMAaMU MaTeMaTHIECKOr0 aHaJIH3a, a TakKe
croco6CTBYET Pa3BHTHIO M YIIyOJIEHUIO MEXTIPEAMETHBIX CBA3EH MKy
U3ydYeHHEM JAHHOTO Kypca M POXOX/IEHHEM APYrUX JUCLUILIHH
€CTeCTBEHHOHAY4HOI'O IIMKJIa.

Pa6ouas nporpaMMa JUCLMIUIAHEI « MaTeMaTHYeCKUH aHaIH3)»
crnoco6CTBYET MPHOOPETEHHIO U PAa3BUTHIO YMEHHI M HABBIKOB /ISl PEIIEHHS!
npodeccHoHaNbHBIX 33/1a4 METOJJaMH MaTeMaTH4ECKOro aHau3a, HOPMHUPOBAHHIO
KOMIIETEHTHOTO CIIeLIMalIiCTa.

Penenzenr,
3acsaako O.B., noueHT, kaH/. nej. HayK, J0LEHT Ka(])e,upm WH(gpPMaIHOHHBIX
obpazoBarenbHbix TexHonoruii GPI'BOY BO Ky6I'Y.




1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.
1.1 llean ocBOeHUS TUCHUILIHHDI.

1.1 Heab AuCHUNIMHBI — HW3yYEHHE TEOPETUUYECKUX OCHOB MAaTEMaTHYECKOTO
aHalu3a, OCBOEHHE METOJOB HccienoBaHusd (QyHKIMA M (opMUpOBaHHE Yy CTYACHTOB
CITOCOOHOCTH TPHUMEHSTH IMOJYyYEHHBIC 3HAHUS K IMOCTPOCHHUIO W aHAINW3Y MaTEeMaTHYECKHUX
Mojeneil pU3NIecKuX MpoIecCcoB.

1.2 3agaun AUCHMUILINHEL,

3a1auu OCBOCHUS AUCHUILTUHBI COCTOST B 00Y4E€HUH CTYJCHTOB OCHOBHBIM
MaTEeMaTHYECKUM METOJIaM, a TAK)KE B IIPUIIOKEHUU ITUX METOJOB K PELICHHUIO Pa3JIU4HbIX
3a/1a4 IIPU U3YYECHUHU CIIELMAIIBHBIX JUCLMIUIMH ,a TAK)KE B UX JAJIbHEHUIIECH
npo¢eCCHOHATIBHOM 1eATEIbHOCTH.

dopmupoBaHue y CTyeHTa (yHAAMEHTAIBHBIX MOHITUN U 3HAHUIL:

o (dbopmMHupoBaHKE 3HAHUHA O JEHCTBUTENBHBIX YHCIAX M ONEpPAlUsIX C JACHCTBUTEIHHBIMH
YHUCIIAMU;

o (dopMHpoBaHHE 3HAHUI O CBOMCTBAaX IpPENENOB IOCIENI0BATEIbHOCTEH M IpPEAEsIoB
(GyHKIMI OOHON M MHOTHX IlepeMeHHbIX. OBIajieHue METOAaMH BbIYMCIICHUS TIPE/IEIIOB;

. (dbopmMHEpoBaHKE 3HAHUH O JTOKAJIBHBIX U TII00ATBHBIX CBOWCTBAX HEMIPEPBIBHBIX (PYHKITHIA
OJIHOM U MHOTHX IIEPEMEHHBIX;

o (dbopMHpOBaHKE 3HAHUM O NMPOU3BOAHBIX, UX T€OMETPUUECKOM U (PU3UYECKOM CMBICIE,

T depeHIUpyeMbIX (QYHKIUSAX OJHOM M HECKOJIBKMX IEPEMEHHBIX, a TaKKe HaBBIKOB MX
NPUMEHEHHS K UCCIICTOBAaHHUIO CBOMCTB (DYHKIIMIA M OTHICKaHUIO MX MPUOIIKEHHBIX 3HAYCHUH;
. ¢dbopmupoBaHue 3HAHUI 00 WHTETPUPOBAHUM (PYHKIMI OJHOW W MHOTHX IEPEMEHHBIX,
BKJIIOUAs ONpECIICHHbIEC, KPUBOJIMHENHBIE, KPATHBIE U TIOBEPXHOCTHBIE UHTETPAJIbI; OBJIAJICHHUS
HAaBBIKAMM MX BBIYMCIICHUS U IPUMECHECHMUS;

e (opmupoBaHUE NPEACTaBICHUNH OO0 OCHOBHBIX JJIEMEHTaX TEOPUU IIOJS, OBJIAJCHUE
HaBbIKaMu NpuMeHeHus popmyisl ['puna, Ctokca u Octporpaackoro-I'aycca;

e (opMupoBaHHE 3HAHUHA O YUCIIOBBIX, (YHKIHOHAJIBHBIX M CTENEHHBIX PsJlaX, YMEHUH U
HABBIKOB MCIIOJIH30BaHMUS MPEACTABICHUS QYHKITNI B BUE psiaa Teinopa;

1.3 MecTo JTUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMBblI.
JucuunnuHa «Mamemamuueckuti anaiu3 » OTHOCHUTCS K 0Oa3oBoii dwactu broka 1
"MucuunauHel" yueOHOTO TIIaHa.
Jnsg  ycmemHoro OCBOEHMs JAaHHOTO IIpeaMeTa CTYIEHTBhl JIOJDKHBI  BJIAJETh
MaTeMaTUYECKUMH 3HAHUSIMH B paMKaX MPOrpamMMbl CPEIHEN IIKOJIbI.
3HaHus, TOJYYE€HHbIE IPU U3YYEHHUH 3TOTO Kypca, UCIIONB3YI0TCA B AU(depeHIInaTbHBIX
YpaBHEHUSAX, YpaBHEHUAX  MaTeMaTH4YEeCKOM  (PU3WMKH,  TUCKPETHOW  MaTeMmaTHKe,
MaTeMaTUYeCKON JIOTUKE U JAp., a Takke B (PU3MUECKUX AUCIMILTMHAX, TAKMX KaK ONTHKA,
TeopeTnueckas Gu3nKa, MEXaHuKa U Jp.

1.4 IlepeyeHb NUIaHNUPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 110 IMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTeIbHON NPOrPaMMBbl.

N3yuenne 1aHHOM yueOHOM TUCIMITIIMHBI HAlIPaBJIeHO Ha (JOPMHUPOBAHUE Y O0yUarOIUXCS

obmenpodeccnonanpubix komnerenimii (OI1K-1,011K-2)
No WNupnexc Conepxanue B pesynbrare u3ydenus: yaeOHON AMCHUIUINHBI
- KOMITET | KOMITETCHIINH (UTu €& oOy4aromecs JOJDKHBI
" | eHuun 4acTH) 3HATh yMeTh BJIA/1eTh
1. OIIK-1 | BnajmeHueM HIMPOKOM [*TeopeTHdecKHe [periaTh *0a30BbIMU
o0mmell MOATOTOBKOM (OCHOBBI IIOHATHM, CTAHAAPTHHIE 3HAaHUSMH B
(6a30BBIMH 3HAHHMAMHK) MATEMaTHICCKOroBa a4 obnactu




Ne NHunekc Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCIUIUINHBI
I r_I KOMITET | KOMITETCHIINH (UTu €& o0y4aromuecs: JOIKHbI
| ennuu YacTH) 3HATh YMeTh BJIA/1ETh

s peleHus @Hanu3a u [POU3BOIUTH MaTeMaTUK |
IIPAaKTUYECCKHUX 3a71a4 B CIIOCOOBI MIX apI/I(i)MeTI/IHeCKI/Ie CCTCCTBCHHLBIX
061aCTH [IPUMEHEHUs B |[ICHCTBUS HaJ Hay4HBIX
MH(OPMALIOHHBIX (bu3nIecKux IeiCTBUTENLHBIM | JUCUUIUINH
CHCTEM 1 TexXHoMoryi [WACUMIUIMHAX ¥ |1 YUCIIaMK;

NPyTrux o0nacTax [FIpou3BOIUTD

BHaHUII; oTIepaLuy HaJ

*ToHsATHE (byHKIMAMHY,

e CTBUTENILHOTO yCTaHABINBATh UX

UHMCclIa, CBOMCTBACBOMCTBA U

orepauuil  HaJACTPOUTh IpaUKHU;

eiCTBUTENLHBIM [“HaXOUTh

1 4UCIIaMU; [IpeaeIIbl

“OCHOBHbBIE MMCIIOBBIX

MOHATHUS [ocye10BaTeIbHO

TOIOJIOTUN cTel U QyHKIUH;

IMEeCTBUTENILHON [FUCCIIEN0BATH

[PsIMOMH, N-HETPEPBIBHOCTH

MEpPHOTO (yHKLIMI B TOUKE

EBKJIU0BA 1 HA MHOYKECTBE;

[IPOCTPAHCTBA;  [“HAXOAMTh

*ToHsATHE [POU3BOJIHBIE U

(byHKIUY, imuddepeHmaTb

KOMITO3ULIUU (byHKIHH, ;

(byHKIUY, *HCIOJIB30BaTh

oOpaTHOI reOMEeTPUUYECKUN

(byHKINU; 1 MEXaHUYECKHUM

byHKIIMH, CMBICIT

BaJlaHHOU [TPOU3BOHON B

MapamMeTpuuecK [MPUKIAIHBIX

M, HESIBHO U Bajayax;

YPAaBHEHUSMU B CIIOJIb30BATh

MTOJIIPHBIX muddepennman

KOOpAWHATax; |1

*ompeneneHue  IPUOIMKEHHBIX

mpenena BBIYMCIICHHUI

[OCJIE0BATEIbH BHAUYECHUN

0CTU U QYHKIMH, [(DYHKIMI;

150:¢ CBOMWCTBA; [*IPOU3BOIUTH

METOIbI MCCIeIOBaHKe

HAX 0K ICHUS [OBEACHUS

MpeenoB byHKIIHI C

(YHKIIMK OJHOHM [TOMOIIbIO

158 MHOTHX [TPOHW3BOTHBIX;

[EPEMEHHBIX; *HAXOIUTh

*TIOHSTHE repBoOOpa3HYIO

HENPEepbIBHOCTH (DYHKIIMU U

byHKIAN B [HEOIpEeIeNEHHBII

TOYKE W  Ha MHTErpai,




IL.II.

Nunexc
KOMIIET
CHIIUN

Conepxanue
KOMITETCHIINH (MJTH €&
YacTH)

B pesynbrare nzyueHus: yaeOHON AUCIUILITUHBI

oOy4aromecs qODKHBI

3HATb

yMeThb

BJIAJI€Th

MHO>KECTBE,
CBOICTBA
HEMPEePHIBHBIX
(byHKIMUNA OZHOMN
15 MHOTHUX
MEePEeMECHHBIX;
*TIOHATHUS
muddepeHnupye
MOCTH (PYHKITUH,
mud dhepenmmana
, npaBuiia
mud hepeHIpoB
QHUS,
FEOMETPUYECKUN
1 MEXaHUYECKUU
CMBICTT
MPOU3BOAHON U
mud dhepermmana
(YHKIIUU OJHOM
151 MHOTHUX
[epPEeMEHHBIX;
*dopmyiy
Teiinopa;
*TIOHSITHE
BKCTpeMyMa
(yHKIUU OTHOM
19 MHOTHUX
MEePEeMECHHBIX
TEOPEMBI 00
MCCIIeTOBAaHUHT
(byHKIIUN Ha
DKCTPEMYM;

0 TTOHSTHE
MepBooOpa3HO
151
HEOIIPEIEIEHHOT
0 WHTErpaia, ux
CBOMCTBA;
OCHOBHBIC
METOIbI
MHTETPUPOBAHUS
*ompeneneHue u
CBOICTBA
MHTETpata
Pumana;
MPYUTOKCHHUS
OTIpEAeIEHHOTO
MHTETpaza K

MCIIONIB3YS
OCHOBHBIE
METOJIbI
MHTETPUPOBAHUS;
*BBIYUCIIATD
OnpeAECIEHHBIN
MHTEerpa,
MCTIOB3YS
hopmyIBI
HproTona-
UleiOnuIIa,
BaMeHY
MepeMEeHHON U
MHTETPUPOBAHUE
[0 YacTsIM;
*HAXOIUTh
YacTHBIE
IPOU3BOIHBIC U
imuddepeHraTb
(yHKIIMA MHOTHX
[epEeMEHHBIX;
*HAXOIUTh
IOKaIbHBIN U
[YCIIOBHBIN
BKCTPEMYMBI
(byHKIMH MHOTHX
[epEeMEHHBIX;
HanOoJbIIEE U
HauMEHBIIIee
BHAUCHUS
(byHKIMI HA
KOMITAKTE;
*BBIYUCIIATD
IMTBOMHBIE U
TPOMHBIE
MHTETPAJIBI;
*TIpUMEHATH
MHTETPAJTBI
(byHKUIMN OTHOH 1
MHOTHX
MEePEeMEHHBIX B
reOMETPHUYECKUX
1 PU3UIECKUX
Bagavax;
*HAXOINUTH
KPUBOJINHEWHBIE
M TOBEPXHOCTHBIE
MHTETPAITBI |
MPUMEHSTh UX B




Ne NHunekc Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCIUIUINHBI
I r_I KOMITET | KOMITETCHIINH (UTu €& o0y4aromuecs: JOIKHbI
| ennuu YacTH) 3HATh YMeTh BJIA/1ETh

FEOMETPUUYECKH [F€OMETPHUYECKHUX
M ¥ PU3NIECKUM M (PHU3UIECKUX
Bajayam; Bajravax;
*TIOHSITHE *UCIOJIb30BATh
ITBOMHOTO, OCHOBHBIE
TPOMHOIO [TOHATHUSA TEOPUU
MHTErpana; UX [IOJs U
CBOMCTBA U [IPUMEHATH
MpuiokeHus K (popmysl ['puna,
reomMeTpuuecku  [(OCTpOrpaacKkoro
M 1 ¢puznueckum u CTokca B
Bajayam; FEOMETPUUECKHUX
*TIOHATHE 1 pu3nyecKux
KPUBOJIMHEWHOT Bajlayax;
0 U [FHaXOOUTh
IMOBEPXHOCTHOT'O [CYMMBI YHCIOBBIX
MHTEerpata PSI0B U
[epBOro U [UCCTIEA0BaTh X
BTOPOTO  POJa, [CXOJIUMOCTb;
X CBOMCTBA M [FHAXOIUTH
MIPUMEHEHUS, panuyc u 001acTb
*OCHOBHBIE CXOJIUMOCTH
MOHATHSI TEOPHH [CTEIIEHHOTO psifa,
OJISL; pa3naraTh
*orpeneneHue  PIEMEHTApHBIC
HHCIIOBOTO psiaa, (DYHKIUU B
CYMMBI psifa, CTETIEHHBIE PSIIbI;
CBOICTBa U [*TIPUMEHSTH PSIIIb)
MPU3HAKH B IPUOTMKEHHBIX
CXOJIMMOCTH BBIYHCIICHUSIX U

PSIOB; TIOHSTHE
A0COJIOTHOM U
[YCIIOBHOM
CXOJIUMOCTH
pAna,

*IoHsATHE

(b YHKITMOHATTEHO
ro psijia;
*orpeneneHue
CTEIEHHOTO
psna,
Telnopa,
OCHOBHEIC
pa3I0KEHUS
PIIEMEHTaPHBIX
byHKIIHI B
CTEIICHHBIC
PSIIIBI,

psna

OLICHUBATH C
[TOMOLIBIO
(bopMyIbI
Telimopa
[TOTPEIIHOCTD IPH
BameHe QyHKLIUU
MHOTO4JIEHOM;




Ne NHunekc Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCIUIUINHBI
I r_I KOMITET | KOMITETCHIINH (UTu €& o0y4aromuecs: JOIKHbI
" | eHuuun 4acTH) 3HATh yMeTh BJIA/IeTh
OIIK-2 | CocoO6HOCTD *OCHOBHBIC *UCIIONB3YS HaBBIKAMH
UCIIONB30BaTh MOJIOKCHHUS U CUCTeMY 3HaHUH, | MPAKTUYECKOTO
OCHOBHBIE 3aKOHBI [HPUHIHUIIBL pe1IaThb HUCIIOJIB30BAHUA
€CTECTBEHHOHAYYHbIX MATEMATHIECKOTOMIPUKIIA/IHEIC MaTeMaTHYECKU
UCIHAIUTHH p [AHAIN3, Barayw, X METOAOB K
IPOhECCHOHANBHOM (bu3HUECKYIO MPEIoIararoIine PeueHnIo
ESTELHOCTI, CYLIHOCTb [peIBapUTENIbHY | TUIIOBBIX
(byHIaMEHTaJIbHBIIO npodeccuonan
TMPUMEHATD - METOMBL |y 11 opsTnit; MaTeMaTH3alUI0 | bHBIX 3a7a4
MaTeMaTH4eCKOTO CHTYaIHH:
aHajn3a H [EePEBOAUTE
MOJICTTPOBAHUS, yci1oBHe
TCOPECTUUYECCKOI' O u (1)1/131/11,1@@1(01}'1
AKCIIEPUMEHTATBHOTO Bagadn Ha
UCCIICTOBAHMS MaTeMaTHYeCKH
SI3BIK U
MOJIy4eHHBIE
pE3yIbTaThI
MHTEPIPETUPOBAT
b Ha SI3BIKE
MCXOTHOM 3aaun
2. CTpyKTypa u coJiep>kaHue AUCIUTUIUHBI.
2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.
OOmast TpynOEMKOCTh IUCHMIUIMHBI cocTaBimsieT l1l3aw.en. (396 wacoB), wmx
pacrpeziefieHue Mo BujaM padboT IpeCTaBICHO B TaOIHIIe
(Ona cmyoenmog ODO).
Bun yuebnoit paboTsl Bcero CemecTtpbl
4acoB (gackl)
1 2
KonTakTHas pabora, B TOM YHCJI€:
AyIUTOpHBIE 3aHATHS (BCEro) 204 | 108 | 96
3aHATHA NEKIIMOHHOTO THUIIA 102 54 48
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUUECKHE 102 54 | 48
3aHATHSA)
HNuas koHTaKTHas1 padora:
KoHnTposb camocrostensHoii padotsl (KCP) 10 4 6
[Tpomesxyrounas arrecranus (MKP) 0,6 0,3 10,3
CamocrosiTesibHas padoTa , B TOM 4HcIe:
[IpopaboTka yueOHOTO(TEOPETHUECKOTO MaTepraa) 46 18 28
BrinosiHeHMEe MHAMBUIYATIbHBIX 3aJJaHUN 30 11 19
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 34 12 22
KonTpoan:
IToaroroBka K 3K3aMeHY 71,4 | 26,7 | 44,7
OO01mas Tpy10eMKOCTh qac. 396 180 | 216
B TOM 4YHMCJIe KOHTAKTHAas 2146 112, | 102,
padora ' 3 3
3a4.e 11 5 6




2.2 CTpyKTypa QM CHUIUINHBI:

Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIUILTHHBL.

2.1.1.Pa3zienbl TUCHMILINHEI, n3ydaembie B 1 cemectpe (ounas gpopma)

KonugectBo yacos
AynuropHas Brcayur
Ne Haunmenosanue paszaenos Beero ypa60 Tpa ;;)6}21
J | 1TI3 JP | CPC
1 2 3 4 5) 7
1. |BBeneHue B aHanu3. 19 | 8 6 - 5
2. |llpemen mocienoBaTEILHOCTH. 18 6 6 - 6
3. |llpemen ¢pyHKIMH. 20 | 8 6 - 6
4,  |HenpepbIBHOCTD (PYHKITHH. 18 | 8 4 - 6
5. |duddepennupoBanue GyHKIMA 0HOM nmepeMeHHon. | 24 | 8 10 - 6
6. |HeonpenenéHHbII HHTETpa 22 | 6 10 - 6
7 OrnpenenéHHpId HHTErpall, HECOOCTBEHHBIM MHTETPAJI, 28 | 10 | 12 i 6
NPUJIOKEHHUS OTIPEICIICHHOT0 HHTErpaa.
Hmoeo no oucyuniune: 54 4 - 41
2.1.2 Paznienpl TUCIUTUINHBI, H3y4aeMbIe BO 2 CEMECTPe
KonnuecTBo yacos
Ne HayMeHOBaHHE Pa3Tenon AynuropHas Bneaynuropnas
azne’ Bcero paboTta paboTta
J I13 JIP CPC
1 2 3 4 5 6 4
1/DyHKIIMKM MHOTUX MTEPEMEHHBIX 20 6 4 10
5 HuddepernmpoBanve GpyHKunii 28 8 10 10
MHOTHUX TEPEMEHHBIX
KpaTHble uHTErpaiipl U X 36 10 12 10
|mpusoxkeHust.
4|KpuBOIMHEHHBIE HHTETPAJTBL. 24 6 6 10
5/IToBEepXHOCTHBIE HMHTETPAJIBI. 28 8 8 10
ONIeMEHTHI TEOPHUH TOJISI
YucnoBsle U PyHKIIMOHAIbHbIE 22 6 4 10
|psiabL.
7|Crenennblie psibl. 18 4 4 9
Hmoeo no oucyuniune: 48 48 69
[Mpumeuanue: JI — nexuum, [13 — mpaktudeckue 3ansatus / cemuHapslJIP — maGoparopHbie
3anstusi, CPC — camocrositenbHas paboTa cTyieHTa
2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:
2.3.1 3ansATHS JIEKIIMOHHOT0 THIIA.
®opmMma
Ne Hamveroane Conepxanue pasnena TEKYILEro
paszznena
KOHTPOJISI
1 2 3 4




Bsenenue B ananus

IIpenmer Marematmuyeckoro aHanu3a. lloHsaTH
MHOKECTBa, oOIlepanuu HaJx HuMHU. Jlornuecka
CHUMBOJIUKA.

MortuHocts MHOXecTBa. CYETHOCTh pallMOHAIBHBL
yucesn. HecueTHOCTh 1€MCTBUTENIBHBIX YHCEIL.
MHOK€eCTBO JEUCTBUTEIbHBIX YHUCEN, UX CBONCTBA
AOcomoTHasT BeIMYMHA 4YHcla. MHOXeCTBa H
MPSIMON, OKPECTHOCTH.

BepxHsis ¥ HIDKHSS TpaHU YHUCIOBBIX MHOYECTH
Teopema cymiecTBOBaHMS BepxHEH (HMIKHEH) I'paH]
YHCJIOBOI'O MHOXECTBA.

[Tpunun Apxumena. [IpuHIUMIT BIOXKEHHBIX
OTPE3KOB.

O6miee mousTre GyHKIUU (OTOOPaKECHHUS ).
Kommozumus ¢pynkmnmii. O0patHast GyHKITHS.
Yucnossie pyHKuu. OCHOBHBIE 3JIEMEHTapHbIE
(GYHKIIMH, UX CBOWCTBA U IpaQUKU.

DyHKIMHU, 33]JaHHbIE HESBHO, MapaMeTPUYECKUMHU
YPaBHEHUSMHU U yPaBHEHUSMU B TOJISPHBIX
KOOpJMHATAX.

Ob6cyxnenue
JIOMaIIHEro
3a/laHusl..
Komnoksuym

[Ipenen
MOCJIEJOBATEIbHOCTH.

Onpenenenue npeaea nocjie10BaTeIbHOCTH.
CBolicTBa CXOAIIEHCS ITOCIICA0BATECIILHOCTH:
€MHCTBEHHOCTD IpeJiesia, OTPAaHUYEHHOCTh
CXOSIIEHCS IIOCICA0BATCIIbHOCTH.
BeckoneuHo Maibie 1 OECKOHEYHO OOJIBIIINE
IIOCJICIOBATEILHOCTH.
Apudmerrdeckue onepanuu HaJl CXOIAITAMUCS
rnociienoBarelibHOCTIMU. CBOICTBA CXOAIICHCS
MOCJIEI0BATEIbHOCTH, CBA3aHHbBIC C HEPABEHCTBAMU
IIpenen MOHOTOHHOM NTOCIIEA0BATENBHOCTH. YKCIiIO
«e». [IpuHIUI CTATUBAIOIINXCSA OTPE3KOB.
[Toamocneq0BaTENbHOCTH U YACTUYHBIE MPEIEIIbI
YHCIIOBOM TocaeaoBaTeabHoCTH. JleMma bonbano-
Beiiepmrpacca.
dyHIaMeHTaIbHbIE TTOCTEI0BATEIIBHOCTH.
Kpurepuii Ko cxogumocTy uncioBoit
MOCJIEIOBATCILHOCTH.

Ob6cyxnenue
JIOMAIITHETO
3aJaHud..
Komnoksnym.

[Ipenen byukmmm.

[TonsTue npenena pynkunu. Paznuunsie
OIIpeleICHUs IIpeea.

beckoneuHo Maible 1 OECKOHEYHO OOJIbIINE
¢bynkuuu. CBoiicTBa MpeenoB GyHKIUH.
Apudmernueckue onepanuu Hajl QyHKIUSAMH,
UMeroIuMU npenensl. CBOMCTBa mpeaena GyHKIUY,
CBSI3aHHBIE C HepaBeHCTBaMU. [Ipenen koMmo3ummn
¢bynkuuit. [Ipenenbl MOHOTOHHBIX (PYHKIU.
Kpurepuit Komm cymectBoBanus npenena
¢ynkuuu. [lepBblit 3aMeyaTenbHBIN MPEIET U ero
cnencTBus. Bropoil 3amedaTenbHbIN PEaea U €ro
CJIEJICTBUSL.

VYcrHbIE
OIIPOCHI.
Komnoksuym.




HenpepsiBHOCTB
byHKIHIH.

[TonsiTHE HENPEPBHIBHOCTH (PYHKIIUHU B TOUKE.
JlokanpHBIE CBOMCTBA HEMPEPHIBHBIX (PYHKITUH,
HENPEPBIBHBIX B TOUKE. TOUKH pa3pbiBa (QyHKIIUU.
HenpepbrIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKINHA.
CgoiicTBa (QyHKIIHUMA, HETIPEPHIBHBIX HAa OTPE3KE.
Teopema bonprano-Komu (o nmpomexxyTouHoM
3HaueHuu Qpynkuun). Cnencraue reopemsl. [lepBas
teopema Beliepmrpacca (00 orpaHUuE€HHOCTH
¢dbynkuun). Bropas Teopema Beiiepmtpacca (o
JOCTIKEHUH (PYHKIMEH IKCTpEMaTbHBIX 3HAYCHUN )
CpaBaenue ¢pyHkuuid. O — cuMBOJIHKA. TeopeMbl
00 >KBUBaJIEHTHBIX (QyHKIUAX. CpaBHEHUE
OCCKOHEYHO MaJIbIX (DYHKITHIA.

VYcrHbIE
OIPOCHI.
Komnoksuym.

HuddepenuupoBanue
GbyHKIMN 0THOM
MIEPEMEHHOMN

Onpeznenenne NpoOU3BOIHON, €€ TEOMETPUUECKHUH U
MeXaHU4YeCKUi cMbica. OTHOCTOPOHHUE U
OeckoHEeYHbIe TPOU3BOIHEIE. TabnHIia IpOU3BOIHBI]
OCHOBHBIX AJIEMEHTaPHbBIX (PYHKIIUH.
Juddepennman Gynxmun. ['eomerpuueckuii u
¢busnveckuii cmpica quddepennmana
[TpaBuna quddepeHnmupoBanus.
[TpousBoaHas oOpatHOil PyHKINU, HYHKINH,
3aJIaHHOW HESCHO W MapaMeTpuyecku. Tadiuia
MIPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHIA.
[Tpou3BoHAsS KOMITO3UIIMH (PYHKITUH.
HNuBapuanTHOCTh (hopMBI IepBoro auddepeHnmaia.
[TpousBoHbIe U MU HEPEHITHATBI BBICIINX
nopsakoB. JuddepeHiuans BHICIIMX TOPSIKOB OT
CJIOKHBIX (PYHKIIHH.
Teopembr @epma, Posts, Jlarpanka, Ko,
IIpaBuno Jlonurans packpsITus
HEOIPEIEIEHHOCTEMN.
Muorounen Teiinopa u hopmyna Teitnopa
muddepeHpyeMoit GyHKIMHU, pa3IuyHble POPMbI
3aIlMCH OCTATOYHOrO ujieHa. [IpumeHenus Gopmybl
Telnopa Kk Hax0XKJICHUIO MPEJEIOB U 3HAYCHUI
GbyHKUIN.
HccnenoBanue GyHKIMIA: yCIOBUSL TTOCTOSHCTBA U
MOHOTOHHOCTH; 9KCTPEMYMBI, HalpaBJIeHUE
BBIMYKJIOCTH Ipaduka QyHKIMH, TOUKH Ieperunoa,
ACHMIITOTHI.

DKCTpeMalIbHbIC 3HAUYCHMs (PYHKITMU HA OTPE3KE.

VYcrHbIE
OIPOCHI.
Komnoksnym.

Heonpenenennsrit
WHTETpall.

[TepBooOpasHast GpyHKIIUU U HEOTIPEIETCHHBII
WHTETpal, CBOMcTBA. Tabmnuila HeonmpeaeIeHHBIX
MHTETPajioB OCHOBHBIX AJIEMEHTapHbBIX (PYHKIHH.
OCHOBHBIE METOIbI UHTETPUPOBAHUS: 3aMEHA
MNEPEMEHHOTO, UHTCTPUPOBAHHUE 1O YACTAM.
[TpocTeie Apodu U X UHTETPUPOBAHUE.
PasnoxxeHnue pannoHanbHON QYHKIIMK HA TIPOCTHIE
npobu. MHTerpupoBanne pauoHaIbHBIX (QYHKITUH.

WuTerpupoBaHue UPPalMOHAIBHBIX (YHKIUI.

YcTHbIE
OMPOCHI




WHTerpupoBaHue TPUTOHOMETPUUYECKUX U
TUIEepOOINYeCKUX (PYHKITUI.

OnpenenéHublii
MHTErpaJl U €ro
MIPUIIOKEHUS,
HECOOCTBEHHBIHI
WHTETpall.

3ajauun, TpUBOASILNE K IOHITHIO ONPEIEICHHOTO
uHTerpana. llonarue onpeneneHHOro HHTErpania.
HeoOxonumoe ycnoBue unrerpupyeMoct. CyMMBbI
[apOy u ux cBoicTBa.

Kpurepuii unrerpupyemoctu no Pumany. Kiaccol
UHTETPUPYEMBIX () YHKITHIA.

WHTerpai ¢ nepeMeHHBIM BEPXHUM IMPEIEIIOM.
®opmyna Herotona — JleitOnumna.

[Tonstue nmuHb! KpuBoi. Juddepenuuan gyru
rIaJgKoW KpUBOM. BelunciieHne IIMHBI IyTH C
MTOMOILBIO ONPEJEICHHOr0 UHTETpaa.

[TonsiTre momaau MIOCKOH GUrypsl. Beipaxkenue
IJIOIA U UHTErPaJIOM.

[TonsTHEe 0OBEMa MPOCTPAHCTBEHHOM 001aCTH.
Brruncnenne o6beMa Tena ¢ MTOMOIIBIO MOMEPEYHBIX
ceueHuil. O0beM Tena BpaileHus. Beruucnenue
IJI0IAJICH TOBEPXHOCTEN BpalllCHHUS.

[TpunokeHue onpeaeneHHOro HHTerpaia K 3ajadam
¢usuku. HecobctBennbie nHTerpansl. HTErpans ¢
OeckoHEeUHbIMU IpenenaMu. aTerpaisl ot
HeorpaHnueHHbIX (GyHKIMA. [Ipu3Haku cpaBHEHUS
Y HEKOTOPBIE YCIOBUSI UX CXOAUMOCTH.

VYcTHEIE
OTPOCHI

OyHKIIMU MHOTUX
MIEPEMEHHBIX

JIuneiinoe npocrpancteo R™. Hopma, cxoaumMocThb
II0CJIE0BATEIBHOCTU TOYEK. OTKPBITBIE U
3aMKHYTBIE MHOXECTBA, UX CBOMCTBA, OKPECTHOCTH.
BemectBenHast QyHKIMS IBYX IMEPEMEHHBIX U €€
rpaduk, THHUU YpOBHSA. [[BOMHBIE U IOBTOPHBIE
npenensl. [Ipenen pyHKIUNM MHOTUX NEPEMEHHBIX,
HENPEPBIBHOCTD.

JlokanbHbIe CBOMCTBA HENMPEPHIBHBIX (DYHKIIUH.
CaolicTBa (D)yHKIMH, HETIPEPHIBHBIX HA KOMITAKTE.

YcrHBIE
OIPOCHI

Juddepenunpopanue
(GyHKIIMI MHOTHX
HEepEeMEHHBIX

YacTHble TPOU3BOAHbIE U YaCTHBIE TU(PepeHIaTb
(GYHKIIMM MHOTHX IEPEMEHHBIX.
HuddepenunrpyemMocTs GYHKIIUN MHOTUX
nepeMeHHbIX. [Tonublil quddepennnarn.
I'eomeTpuyecKnii CMBICI YaCTHON IIPOU3BOAHON U
nosiHoTO MU depennuana. KacarenbHast miockocTh
1 HOpMaJIb K IIOBEPXHOCTH.

HeoOxoaumoe 1 10CTaTOYHOE yCIOBHE
muddepentmpyemoctu. Jloctarounoe ycioBue
nudpepeHIpPyEMOCTH.

[TpousBonHas cnoxHOU GyHKIMU. IHBapHaHTHOCTH
dbopmsl iepBoro auddepeHiuana.

ITpon3BoaHas 1o HanpasiieHUIO. [ paaueHT.
[TpousBoaHbIe U AU PepeHInanbl BEICIINX
MOPSIIKOB. Y CJIOBUS pAaBEHCTBA BTOPBIX
npou3BoHbIX. ®opmyina Teitnopa GyHKINN MHOTHY

NEPCMCHHBIX.

YcrHBIE
OTIPOCHI




JlokanbHBIN SKCTpeMyM (DYHKIIMM MHOTHX
nepeMeHHbIX. HeoOxoumoe yciioBue SKCTpeMyMa.
JlocraTouHble yCIOBUS JIOKAJIBLHOTO 3KCTPEMYMaA.
Beruucnenue npou3BoAHbIX GYHKIUH, 3aJaHHBIX
HESIBHO.

[TonsiTue 06 ycinoBHOM 3KcTpemyMe. MeTon
HEOIIPEIEIICHHBIX MHOXUTENEeH Jlarpanxka.
HaxoxxneHne HanOOJbLIEr0 M HAUMEHBILETrO
3Ha4YeHUs1 GYHKIUN Ha KOMITAKTE.

10.

KpaTHbie unTerpasst
U UX MPUIIOKECHHUS.

3ana4u, IPUBOIALINE K IIOHATUIO JBOMHOIO
uHTerpana. Onpenesnenre ABOWHOTO UHTErpaja.
Cymmsl lapOy. YcnoBus CyliecTBOBaHUS JBOHHOTO|
uHTerpana. CBOMCTBA IBOMHBIX UHTETPAJIOB.
CseneHue 1BOMHOTO MHTErpajia K IOBTOPHOMY B
CiIy4ae IpsIMOYrOJIbHOM U KPUBOJIUHEHHON
oOnacTei.

DNEeMEHT MJIOLAAN B KPUBOJIMHEMHBIX KOOPAUHATAX|
3aMeHa IEPEMEHHBIX B JBOMHOM HHTErpalle.
ITonsipHBIE KOOPIMHATEI.

TpoliHble UHTETPAJIBI U UX BBIYUCIICHUE. 3aMEHa
IIEPEMEHHBIX B TPOMHOM HMHTErpase.
[winuaapudeckue U chepudeckre KOOpAUHATHI.
[IpyMeHeHre KpaTHBIX UHTErPajoB K PEIICHUIO
reOMETPUUYECKUX U (PU3MUECKUX 3ajiau.

VYcTHEIE
OTPOCHI

11.

KpuBosnuHelinbe
UHTETpabl.

KpuBonuneiinpie naterpanst |-ro u 2-ro poga, ux
cBoiicTBa. ['eomeTpuyeckuii CMbICI
KpUBOJIMHEHHOTO uHTEerpana l-ro poxa.

CBs13b MEX/1y KpUBOJIMHEHHBIMU UHTErpaiaMu 1-ro
1 2-ro poaa. CriocoObl CBEICHHS KPUBOIMHEIHBIX
MHTETPaJIOB K ONpeIelIeHHBIM HHTErpajlaM.
®opmyna ['puHa. Y cnoBus HE3aBUCUMOCTH
KPUBOJMHEHHOTO HHTErpaia 2-ro pojia oT MyTH
uHTerpupoBanus. Ciydail mosHoro
muddepennmana. [leppoobpaznas ams
MOJIBIHTETPATTLHOTO BBIPAKEHHS

P(x, y)dx+Q(x, y)dy. Pabora cunaoBoro mnous.

Briuncienue miom@aan ¢ moMOIILIO
KPHUBOJIMHENHBIX HHTETPAJIOB.

YcrHble
OTIPOCHI

12.

IToBepxHOCTHBIE
UHTETpabl.
DneMeHTHI TEOPUH
0JIse

ITonsTHE TITaIKON TOBEPXHOCTH. BEKTOpHO-
napameTpuueckas popma 3alaHus TOBEPXHOCTH.
KacarenbHast 10cKOCTh U HOPMaJb K TOBEPXHOCTH |
[Tnomane nosepxHoctu. IloBepxHOCTHBIE
MHTETpaisl |-ro posa 1 ux cBOMCTBA.
JIBycTopoHHUE NIOBEpXHOCTH. OpUEHTALNA
MOBEPXHOCTHU U BBIOOp cTOpoHbI. Hampasinsiomue
KOCUHYCBI HopMaiu. [loBepXHOCTHBIE MHTETPAJIbI 2-
ro pojaa u ux cBoictBa. CriocoObl CBEECHUS
MIOBEPXHOCTHBIX UHTETPAJIOB K ABOWHBIM
HHTETpalaM.

Potop, nuBeprenuus, nupKynsauus. PopMyisl
Croxkca u Octporpanckoro-I'aycca B BEKTOpHOI

dopme.

YcTHbIE
OMPOCHI




IToTrok BekTOpa yepe3 NOBEPXHOCTh. Y CIOBHUS
MOTEHIMATBbHOCTH BEKTOPHOIO MOJIS B
IIPOCTPAHCTBE.

13.

Yuciossle n
(GyHKIMOHATBHBIE
psLIBL.

Yucnosoit psaa. OnpeneneHue CyMMBbI psia.
HeoOxonumoe ycioBue cXoauMocTH psaaa. Psn
r€OMETPUYECKON TPOTPECCHUH.

CaoiicTBa cxoasmuxcs paaos. Kpurepuii
CXOJIMMOCTH Psiia C HEOTPULIATEIbHBIMU YJICHAMM.
[Ipu3Haku cXOIMMOCTH PSIIOB: CPAaBHEHHS,
Hanam6epa u Ko, aTerpanpHblil mpu3HaKk
cxoaumoctu. O000IIEHHBIN TAPMOHHYECKUH P U
€ro CXOJUMOCTb.

3HakornepeMeHHbIe psijibl. [ToHsATHE a0COMIOTHOM 1
ycioBHOU cxoaumocTu. [Ipu3nak JleliOnuna.
[TonsiTrie QyHKIMOHAILHOTO Psia, €r0 CYMMBI.
PaBnomMepHas cxonumocts. [Tpusznak Beliepmipaccy
paBHOMEpHOM cxoaumocTu. CBONCTBA paBHOMEPHO
cXOoIAmMXCcsl QYHKIIMOHATBHBIX PSIOB.

VYcTHEIE
OMPOCHI

14.

CreneHHBbIC PSIBI.

Crenennsie psasl. Pannyc u mHTEpBaI CXOAUMOCTH
creneHHoro psaa. Juddepenuposanue u
WHTETPUPOBAHUE CTEIICHHBIX PSAJIOB.

Psanbl Teitnopa u Maknopena. CreneHHble psiibl

OCHOBHBIX 2JIeMEHTAPHBIX (QyHKIMi: €, SIN X,
COS X, (1+X)", In(1+x).

Hcnonb3oBanue pasinoxeHus QyHKIUU B P
Teitsiopa B puOIMKEHHBIX BBIUUCICHUSIX U IPU
BBIYUCIICHUH [TPECIIOB (PYHKIUH.

YcrHble
OTIPOCHI

2.3.2 llpakTHYecKHe 3aHATHS.

Hanmenosanue
paznena

TeMarnka NpakTUYECKUX 3aHATUN
(cemMuHapoB)

dopma
TEKYLIETO
KOHTPOJIA

2

3

4

BBeneunue B ananus.

Onepauun Hajl MHO>KECTBAMHU. Merto]
MaTremMaTU4ecKor HHAyKIMU. buaom HeroToHa.
Kommnozumus ¢dyakuumii. O6patHas GyHKIUS.
OcHOBHBIE 3JIeMEHTapHbIe (DYHKIIMH, X CBOHCTBA
u rpaduku. Komnosunus pyHkumii, oopaTHas
¢byHKUIMA, GYHKLINY, 3a/JaHHbIC HESBHO,
napaMeTpUuecKUMH YPaBHEHUSIMU U ypaBHEHUSIMU
B MOJISIPHBIX KOOPJMHATAX, THIIEPOOIHUECKUE
(GyHKIIMH, UX CBOWCTBA MOCTPOEHKE TpaUKOB.
BepxHsist 1 HUKHSIS TpaHU (QYHKIIHH.

Pemenne 3anay.
KontposnbpHas
pabora 1.

[Ipenen
MOCJIEA0BATEIBHOCTH.

Brraucienne npezaena nocienoBaTeIbHOCTEN.
ApudmeTndeckue onepanuu HaJl CXOASIIUMUCS
MOCJIEA0BATENbHOCTIMU. BhIunciienne npeaenon
MOCJIEA0BATEIBHOCTEN C MOMOILBIO PUHIIUIIA
CXOJMMOCTH MOHOTOHHOM ITOCJIEIOBATEIILHOCTH.
YacTuuHbIE ITPEAEbl YACIOBOU
IIOCJIEI0BATEIbHOCTH. BEpXHMIT 1 HU>)KHUN NTPE/IEIIb]

Pemenue 3agau.
KoHnTponbsHas
pabora 1.




[penen pyHkuuu.

TexHuKa BBIYUCICHUS TPeeoB (yHKIUN
(packpbITHEe HEONPEAECIEHHOCTEN, 3aMEHa
IIEPEMEHHOT0 MPY BBIUNCICHUH IIpEsiea).
Hcnonp30BaHue 3aMe4aTebHbIX IIPEIEIIOB IIPH
BBIYMCIICHUH IIPEEIIOB.
Beruucnenus npenenoB GyHKIUN C TOMOIIBIO
ACHMIITOTUYECKHUX (OPMYII U TeOpeM 00
HKBUBAJIEHTHBIX (DYHKIIMSX.
[Ipenenst MOHOTOHHBIX (pyHKIMI. [TepBbIii
3aMe4aTeIIbHBIN NIPEAEI U U €0 CIEICTBUS.
Bropoii 3ameuarensabie npeaen CrieacTBus
BTOPOTI'0 3aMe4aTeabHoro npeaena. CpaBHeHHE

(GyHKIMH.

Pemenue 3anau.
KonTponbHas
pabora 2.

HenpepbiBHOCTH
GyHKIUH.

HccnenoBanue GyHKIMM HA HENIPEPBIBHOCTh. TOUKH
paspbiBa QyHKINH, UX KIacCu(UKAIHUS.
Knaccugukanus rouek paspeia. JIokanbHble
CBOICTBA HETIPEPBHIBHBIX (PYHKIIUH.

CaoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

OO6cyxaeHue
JIOMAIITHETO
3a/1aHusl.
Kontponbnas
pabora 2.

HuddepenuupoBanue
byHKIMI ogHON
MIEPEMEHHOM.

Haxoxaenue mpon3BogHON QYHKIINH, 33 JaHHON
SIBHO, UCTIOJB3Ys MpaBuiia quddepeHnpoBaHHUs.
Haxoxnenue npous3BogHON 00paTHON (yHKINH,
GyHKIMY, 3a1aHHOM MMapaMeTPUUEeCKH U HESBHO,
muddepenimana GyHKIIH.

Pelenue 3a1ay npuKIagHOrO Xapakrepa, C
UCTIOJIB30BAHUEM F€OMETPUIECKOTO U (PU3HYECKOTO
CMBICTIa MPOU3BOAHON U nuddepeHmana.
HaxoxaeHne mpou3BoIHBIX B TU((HEepeHIIHATIOB
BBICILIUX MOPSIKOB.

[IpaBuno Jlonurans pacKpbITHsS
HeomnpezaeneHHocTel. [Ipumenenus popMyisl
Telmopa K HAXOXKACHUIO IPEIEIIOB U 3HAUCHU I
GyHKIHIA.

VccnenoBanne GpyHKIMI ¢ TOMOIIBbIO MPOU3BOIHOMN

Pemenue 3anauy.
KonTponbHas
pabora 2.

Heonpenenennsiii
HHTErpa.

Brruncnenne nHTerpanos (3aMeHa epeMEHHOTO,
UHTETrpUpoBaHue 1o yactsim). MHTErprupoBanue
pauMOHAIBHBIX, UPPALMOHAIIBHBIX,
TPUTOHOMETPHUYECKHUX U TUIIEPOOTNIECKUX

GbyHKITHA.

OO6cyxnenue
JIOMAIIHETO
3a[aHus.

OrnpenenéHupiit
UHTETpal U ero
HpI/IJ'IO)KeHI/Iﬂ,
HECOOCTBEHHBIH
HMHTETPAlL

BrruncieHue onpeaeaecHHOro HHTerpaia mno gpopmyse
Herorona-JleiiOuuna.

MertoJ1 3aMeHBI IEPEMEHHON U UHTETPUPOBAHUS 110
YacTAM B ONPEIeIEHHOM UHTETpalie. Boluncnenue
JUTHHBI KPUBOH, TIIOMIAIU TUIOCKON (UTYPEI, 00BeMa
TeJa ¢ TIOMOIIBIO MOTIEPEYHBIX CEUYeHUH, 00beMa Tena
BpalllEHUs, TUIOLIAJIEN TOBEPXHOCTEN BpallleHHUS.
[IpumeHeHue onpeeieHHOro HHTETrpalia K (PU3NIECKUM
3aa4aM. Berancienne HecoOCTBEHHBIX HHTETPAJIOB.
[Ipr3Haku cpaBHEHUSI U HEKOTOPbBIE YCIOBUSA

CXOJUMOCTHU HECOOCTBEHHBIX HWHTCTPaJioB.

OOGcyxneHue
JIOMAIITHETO
3aJIaHMHsL.




OyHKIIMU MHOTUX
MEPEMEHHBIX.

BemectBeHHast QyHKIHS IBYX IMEPEMEHHBIX U €€
rpaduK, JUHUHN YPOBHs. Bbluncienue 1BOMHBIX U
IIOBTOPHBIX MpenenoB. Haxoxaenue obnacreit
onpeneneHus GpyHKINH MHOTHX IIEPEMEHHBIX, JIMHUH 1
IOBEPXHOCTEH ypOBHS, IIpe/iea, MCCIeI0BaHNe Ha
HENPEePbIBHOCTb (PYHKIIMM MHOTHX IIEPEMEHHBIX.

Pemenue 3agau.

HuddepenuupoBanue
GYHKIMA MHOTHX
MIEPEMEHHBIX.

HaxosxneHne 4acTHBIX MPOU3BOJHBIX U
nuddepernranoB pyHKIIMH MHOTUX TIEPEMECHHBIX.
[TpousBonHas cnoxHoOU GyHKIMU. UHBapHaHTHOCTH
dbopmbl iepBoro auddepennnana. Beraucnenue
MPOU3BOIHBIX (PYHKIUH, 3aJaHHBIX HESIBHO.
HaxoxaeHue npou3BOHOMN MO HAIIPABICHHUIO,
rpaauenTa (QpyHKIIH.

Brruncnenue npousBoaHbIX U AuddepeHnnanon
BBICHINX TOPSIIKOB.

DkcTpeMyM (DYHKIUU MHOTUX ITEPEMEHHBIX.
Haxosxnenne yciioBHOTO SKCTpEMyMa METOJIOM
HEONPEIEICHHBIX MHOXUTENEH Jlarpanxka.
Haxoxnenne HanOONbIIETO M HAUMEHBILETO
3HaYeHUs (PYHKIHMI Ha KOMIIAKTe.

Pemenue 3agay.

10.

KpaTHbie unTerpasst
U UX TIPHJIOKEHUS

Beruunciienne 1BoiiHbIX uHTErpanos. CBeaeHUE
JIBOMHOTO MHTErpajia K IOBTOPHOMY B ClIy4ae
MPSIMOYTOJIBHOM M KPUBOJIMHEWHOM o0sacTeit.
3amMeHa IepEeMEHHBIX B IBOTHOM MHTETpae. HOJI?IpHI)Ie
KOOPJMHATBHI.

TpoliHble UHTETpaJIbl U UX BBIYMCIECHUE. 3aMEHa
MIEPEMEHHBIX B TPOITHOM UHTETpae.
[{unuaapudeckue U chepudecKue KOOPAHMHATHI.
IIprMmeneHne KpaTHBIX UHTErPAIOB K PELLIEHUIO
TEOMETPUUECKUX U (PU3NIECKUX 3a]1a4.

Pemenue 3agay.

11.

KpuBonuHelinbie
UHTErPaJIbL.

Brrunciienne KpuBOJIMHENHBIX HHTETPATIOB IEPBOTO
Y BTOPOTO poja. BeruucieHrne KpuBOJIMHENHBIX
WHTErPaJIOB BTOPOTO POJIa C MTOMOIIBIO (hOPMYJIBI
I'puna. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEWUHOTO
WHTETpaja BTOPOTO poja OT IIyTH UHTETPUPOBAHUSL.
Haxoxnenue nepBoodpasHoil s
MOJABIHTErPAIIBHOTO BBIPAXKEHUS

P(X, y)dx+Q(X, y)dy . Beraucnenue padboTsl

CHJIOBOTO mOJIs. Berumciaenue IIomaau €
IIOMOIIBIO KpHBOJ’IHHGfIHBIX HWHTETpaaioB.

Permenue 3agay.

12.

IToBepxHOCTHBIE
WHTETPAJIBI.
DNEMEHTHI TEOPUH
TIOJISL.

Beruncnenue mionaay nNoBEpXHOCTH.
[ToBepxHOCTHBIE HHTErpabl |-ro poaa u ux
CBOMCTBA.

IToBepXHOCTHBIE UHTETPAJIBI 2-TO POJA U UX
cBoiicTBa. CriocoObl CBeIeHUsI TOBEPXHOCTHBIX

HHTETrpajIoB K )IBOI)IIHBIM HHTCIrpajiaM.

Pemenue 3agau.




Porop, nuseprenuus, uupkyisanus. opmyisl
Croxca u Octporpaackoro-I'aycca B BEKTOPHOI
dopme.

IToTok BeKTOpa Yepe3 MOBEPXHOCTh. Y CIIOBUS
MIOTEHIMATBbHOCTH BEKTOPHOIO MO B
IIPOCTPAHCTBE.

13.

Yucnosble u
(hyHKIIMOHATILHBIE
PSIBL.

Heobxoaumoe ycioBue CXOIUMOCTH psia.
UccnenoBanue cXoaMMOCTH PSJIOB €
MOJIOKUTENBHBIMY uiieHaMu. Haxoxaenue cymmbl
pana.

3HakornepeMeHHbIe psajibl. [ToHsITHE a0COMIOTHOM 1
yciioBHOU cxoaumocTu. [Ipu3nak JleliOnuna.
HccnenoBanue cXoIuMOCTH (DYHKITMOHATLHOTO

pana.

Pemenue 3agay.

14.

CrernieHHBIE PAOLBL.

Haxosxnenue paanyca u HHTEpBaja CXOIUMOCTH
CTEIIEHHOTI'0 psijia, 001aCTU CXOAUMOCTH.

Psaner Teitnopa u Maksnopena. Pasnoxxenue ¢pyHkiui
B CTETICHHBIE PSbL.

Hcnonp3oBanue pa3noxeHus GyHKUUU B Psij
Tetinopa B mpuOIMKEHHBIX BBIYUCICHUAX U ITPH
BBIUMCJICHUH MPEAETIOB (PYHKIIUU.

Pemenue 3agay.

2.3.3 J1aGoparopHble 3aHaTHS. He mpenycMOTpeHsbl.

2.3.4 IlpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecnevYeHUus JJI CAMOCTOSTeIbHOH pPadoThl
00y4YaOIIHUXCS 110 TUCHHILINHE.

1 cemecTp
[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI
Ne Bup CPC IO BBINOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 2 3
1 Beenenue B ananmms. |1 [1]- [3] (u3 cnmcka 5.1) [1] (u3 criucka 5.2)
2 [Mpenen [1]- [3] (u3 crucka 5.1). [1], [2] (13 criucka 5.2)
MIOCJIETIOBATEITHHOCTH.
3 Ipenen dyuxuuu.  |[1], [2], [4] (u3 comcka 5.1) [1], [2] (13 crincka 5.2)
4 HenpepsiBHOCTH [1],[2], [4] (u3 crnucka 5.1) [1], [2] (u3 criucka 5.2)
byHKIHH.
5 |Auddepenuupoanne |[1],[2], [4] (3 cnucka 5.1). [1], [2] (u3 cmcka 5.1)
byHKUIMH OHOM
IIEPEMEHHOM.
6 |Heonpenen€Hubrit [2], [4] (u3 criucka 5.1) [1] (u3 cniucka 5.1)
WHTETpaJ.
7 |OmnpenenéHHbIN [2], [4] (u3 criucka 5.1) [1] (u3 criucka 5.1)
UHTETpa,




HeCOOCTBEHHBIN
UHTETPaJ, TPUIOKCHUS

OIIPEAEIIEHHOTO
UHTErpana.
2 cemecTp
ITepeuenpb yueOHO-METOAMUECKOTO 00ECIeYeHH s JUCIUILIUHBI
Ne Bun CPC 110 BBITIOJIHEHHIO CAMOCTOSITEIBHOM paboThI
1 2 3

1. | Huddbepennuponanmue [3] (u3 crucka 5.1) [2], [3] (u3 crimcka 5.2)
(GyHKIUNH MHOTHX
HePEMEHHBIX.

2 | Kparnasie unterpans u | [2] ,[5] (u3 criucka 5.1) [4] (u3 criucka 5.1)
UX TPUITOKCHUS.

3 Kpuponunelinbie u [5] (u3 ciucka 5.1) [5] (u3 criucka 5.1)
MTOBEPXHOCTHBIC
UHTETPaJIbI.
4 Uucnosele, [2], [4] (u3 ciucka 5.1) [2], [3] (u3 ciucka 5.1)

(GyHKIHOHATBHBIC U
CTEIEHHBIE PSIIBI.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YUCiia MHBAJIUAOB M JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

—B MI€YaTHOM opMe YBETUUECHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

J7ig U1 ¢ HapyIICHUSIMH CTyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OTIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.
AKTUBHBIE 1 HHTCPAKTUBHBIC q)OpMI)I, JICKOWUH, ITPAKTUYICCKUC 3aHATUAA,

KOHTPOJIbHBIE pabOThI, KOJJIOKBUYMBI, 3a4€Thl 1 9K3aMEHBI, KOMIbIOTEPHI. B Teuenue
ceMecTpa CTYJEHTHI pelIatoT 3aJauu, yKa3aHHbIE IIPEIoAaBaTesieM, K KaXI10My
nabopaTtopHOMY 3aHTHIO. B ceMecTpe MpoBOAATCS KOHTPOJIbHBIE paboThI (Ha
NPAaKTUYECKUX 3aHATUAX ). DK3aMEH CIaeTcs MOocie Cauyd KOHTPOJIBHBIX paboT.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/0POBbsSI IIPELYCMOTPEHA OpraHU3alMs

KOHCYJIbTAIMH ¢ UCIOJIb30BaHNEM 3JIEKTPOHHOMN MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJISl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTeCTalNU.



4.1PoHa OLIEHOYHBIX CPEACTB VISl NPOBEeHUs TEKYLIEro KOHTPOJIS.
Tunoevie 3a0auu 01sa camocmosmenvhou pavomut (OIK-2)

| cemecTp

1. TloctpouTts rpaduku GyHKIIHIA:

7Z' .
a) y= cos(x—g) ;6) Y =|x—2|+[3X|; B) y=3"
2. HaiiTu ipenenbl mocaea0BaTeIbHOCTEH
-3
1+2+3+..+n . (2n+3Y
a) I|m(\/n +5n — \/n +2); 6) I|m > ; B) lim
N—>-+o0 n°+5n noo\ 2n -1
3. Haiitu npenensr QyHKIMIA:
5 1 x°
. COSX—C0S” X 1+x
a) lim > ;6) I|m(2 COS X)sin° X ) Ilm( j
Xx—0 X x—o\ 2 4+ X

4. BplYuCIUTHh NPOU3BOIHBIE (YHKIIUA:

) £ () = (C0sX)*™; 6) f (x) = (I X — 21 Inx; 5) f (x) = 2eC0SINV2XHL

x3-1

5. Haiiti npousBoaHbIE y;(, y;z (GyHKIMH, 3aJaHHON IIapaMETPUYECKH:
x=2t—t?
y=3t—t>
6. Haiitu npousBoaHyt0 y;( dynkuuu Y = Y(X), 3a1anH0# HEABHO: e’ +y=Inx+x.
7. Haiitn nuddepenman dynkuun (X, y) =In(x+ «[XZ +v?%).
8. Haiiru df u d?f mmn ynkmun T, ecmm f(x) =(x+1)-e*.
9. Haiiti nuddepeniman nepBoro ¥ BTOPoOro nopsiaxa it GyHkuun Y = e

10. Haiitu Y" , ecn y :% (€% +e*):;

11. Haittu nponsBoaHyto nopsaaka N juisd GyHKIuu Y = (X2 +1) e

12. BeI4uciuTh MPUOIIMKEHHO «3/125,5 .
13. Hoctponts rpadux pyrxumn Y = 3X° +4x* +1.
14. BoruncnuTh HeolpeieJIeHHbIE HHTETPAJIbL:

a).[icosidx ) 6)J- sin xdx jarccos 2x
x? X 1+ 2COSX J1—4x2
15. BoluncnuTh onpeneneHHbIe I/IHTeraJ'II)I

% In? X J- (2x +4)dx j (x+5)dx
X X* +4x+13’ _2x2+4x+13'
16. BeruncnuTh HeCOOCTBEHHBIE HHTETPAIbI

N M s
o X* +4x+13’ 2 J(4— %)

17. Haiitu rutomaaps Gurypsl, orpaHu4eHHON KPUBBIMU: X = COSt, Y = 2sint.




II cemecTp

18. HaiiTu yacTHBIE IPOU3BOAHBIE BTOPOTO MOPsAKa (PYHKIHH

f(x,y)=arctg(x/y).
19. UccnenoBath hyHKIHMIO HA SKCTPEMYM:
3
Q) f(X,y)=4x%>—4xy+y?+4x—2y—7; ;6) u :%+2y2 —2%X+1

20. Haiitu nanbonpimii 006eM, KOTOPBIA MOXKET UMETh MPSIMOYTOJIbHBIN IMapajuleenumes,
€CIIi CyMMa JUTHH pedep ero paBHa a.
21. Haiitu npou3BoiHbIC U MOJIHBIE AU ()epeHIInaIbl IEPBOTro MOPSIKAa U BTOPOTO MOPSIKA

u
byuxmn Z=X2Iny, e x=—: y=3U—-2v;
\'

22. Jlana gynxkuus XCOS Y + Y COS Z + Z COS X =1, sanannas nessro. Haiitn sactusre

MIPOM3BOAHBIE U TU(PEepEeHITATB TIEPBOTO U BTOPOTO TOPSIIKOB.

1 1

23. Haiitu skcTpemMym dyHKIMM HHTErpan Z = — + —npu ycnosun 2X + y= 4,
X

24. Haiitu HanOospliiee 1 HAUMEHbIIIee 3HaUeHUE (PYHKIIMU B 00JIaCTH
2 2 2 2 .
Zz=X"-y°, D:x+y <4

25. BeI4uCINTh UHTETPAIIBL:

a) jdsz'(x+2|y|)dy; 6) Txdxicos(x—yﬁy;

26. Berauciants 00beM TCl1a, OrpaHH4YCHHOI'O IIOBCPXHOCTAMM:
Z+x+y? =1, x+y+z=1;
27. BerauciuTh mwiiomanb GUrypel, OrpaHu4eHHON KPHBBIMH.

x> +3y? =4, y<x, y>0.

28. B 1BOWHOM UHTETpAIE “ f (X, y)dxdy paccraButs npenenst ”HTErpHpOBaHUS B TOM U
0

apyrom nopszke, eciu {2 — tpeyronsauk ¢ sepmmaamu 0(0;0), A(1,0), B(1,1);

29. B n1BoiHOM HHTETpase ” f (X, y)dxdy nepeiitu k nonspHeIM KoopaMHATaM I 1 ¢Qu
Q

paccTaBUTh TIpe/IEbl MHTErpHpoBanus, ecan: () = {X2 + y2 < ax} ) (a > 0).
30. Beraucnuts momaap GUrypel, OrpaHiYeHHON KPUBBIMHU.
r=1+coso,r = J3sin Q..
31. HaiiTi Maccy MIacTMHKM, OFpaHHueHHON kpuBbiMu: X =1, Y= X2, Y= —3/; )

rne P ( X, y) =5x* + 4xy 2 IIOBEPXHOCTHAS IUIOTHOCTb.

32. BelYncIuTh TPOWHOM HHTETpa

I”(x+ y+2)dxdydz, meT: 2= X" +y*, z=1;
J

33. Beruucinuts J.(X2 + y2 )dS , Te L — OKpy>KHOCTh X2 + y2 =4X.
L



(2;4)
34. Iloka3ath, uro wuHTErpas J = I (X+2y)dx+(y+2x)dy HE 3aBUCUT OT TWYyTH
(0;1)

HHTCIPHUPOBAHUA U BBIYUCIIUTD CTO.

35. BeIuuCnuTh MOBEPXHOCTHBIN MHTETPAI:

” XS, rne T— nonyceepa z = J1-x2-y?.

T
36. I/ICCHGI[OBaTb Ha CXOOAUMOCTDb YKAa3aHHBIC pAAbI C ITOJIOKUTCIbHBIMA YICHAMMU:

i n+2
n=1 n% l
37. UccrenoBath Ha CXOAMMOCTh ¥ a0COTIOTHYIO CXOJIUMOCTh 3HAKOYEPEITYFOIIUICS PSIIL:
e 0]
= 5n(n+1)
38. Haiit 00611aCTh CXOIMMOCTH CTETICHHOTO Psijia
0 2 N
> ———(x+2).
7"(n+3)

n=o0

BO"pOCbl K KOJUIOK8UYMY RO MamemMamu4eCKomy aHaiu3y

Ilepeuenv Komnemenuyuii (wacmu KOMHemeHUUU), NPOBEPAEMbIX OUCHOYHBIM
cpeocmeom:

OIIK-1, OIIK-2
1. ITonatue MHOXecTBa. Onepanuy HaJ MHOKECTBaMU. Jlorudeckas CUMBOJIMKA.
2. Pacmmpennas uncnoBast npsiMasi. AOCONIIOTHAs BETMYMHA Yiciia. MHOXecCTBa Ha MPSIMOH,
OKPECTHOCTH.
3. DKBUBaJIEHTHbIE MHOKeCTBA. CUETHBIE M HECUETHBIE MHOYKECTBA.
4. OrpaHu4eHHbIE U HEOTPAaHUUEHHBIE YHCIOBBIE MHOKECTBA. [ paHN YMCIIOBBIX MHOKECTB.
Teopema cymiecTBoBaHUs BepXHEN (HUKHEHN ) IPaHU YMCIOBOTO MHOYKECTBA.
S. [Mpuauun Apxumena. [IpuHIUN BI0KEHHBIX OTPE3KOB.
6. Oomiee nousatue GpyHkiuu (orodpaxkenust). Komnosuumsa ¢ynxuuii. O6patnas GyHKIus.
Uucnossle pyHkmu. OCHOBHBIE 371€MEHTapHbIe QYHKIMH, UX CBOWCTBA U IpapUKH.
7. Cnioco0s1 3aanus Gynkuil. HesiBHbIN crioco6 3aganust GyHkiyuyu. OyHKIMY, 3aJaHHbIE
napaMeTpUueCKUMH YPaBHEHUSIMU U YPAaBHEHUSIMU B TOJISIPHBIX KOOPAUHATAX.
8. Omnpenenenne nocaea0BaTeabHOCTH U €€ npenena. EAMHCTBEHHOCTh npezena,
OTPaHMYEHHOCTD CXOJSIIENCs OCIEA0BaTENbHOCTH.
9. Apudmernueckue onepanuy HajJ CXOASIMMHCS OCIEJ0BATEIbHOCTIMHU.
10.  CsoiicTBa CXOIAIIEHCS TTIOCIEAOBATEILHOCTH, CBS3aHHBIE C HEPABEHCTBAMH.
11.  BeckoHe4HO Majble 1 OECKOHEUHO OOJBbIINE MOCIEI0BAaTEILHOCTH, UX CBOICTBA.
12. [TpuHIUIT CXOAMMOCTH MOHOTOHHOM MOCJIEA0BATEIBHOCTH.
13.  IlpuHIMMN CTArUBaIOMMXCS OTpe3KoB. Yncio e.
14. [ToamocnenoBaTeNbHOCTH M YACTUYHBIE MIPEACIIBI YUCTOBOM MOCIEA0BATEIBHOCTH.
Jlemma bonenano-Belieprpacca.
15. dyHaMeHTanbHas nociaeaosareabHocTs. Kpurepuit Konm cxogumoctn
MI0CJIE0BATENBHOCTH.
16.  Ompenenenue npenena pyHkuun B Touke. Onpenenenue npezena mo Komm u no Ieiine,

9KBHUBAJICHTHOCTb onpeneneHI/Iﬁ. Hpe;[en (bYHKI_[I/II/I Ha 0ECKOHEYHOCTH.



17.

beckoneuno maneie pyHKINMU, UX cBoMcTBa. beckoneuno 6omnbiue Gpynkimu. Oo1miee

orpeniesieHue npenaena GyHKIHH.

18.
19.
20.
21.
22.
23.
24.

OOwue cBoiicTBa npenaena QyHKIUHU: AMHCTBEHHOCTb, JIOKAIbHAsl OTPaHUYEHHOCTb.
CoiicTBa npezena GpyHKIUH, CBI3aHHBIEC C ApH(PMETHIECKUMHU OTIEPALIUSMH.
CaoiicTBa npezena GpyHKIUH, CBA3aHHBIE C HEPABEHCTBAMH.

[Ipenen koMno3uuu GyHKIHIA.

OnnocroponHue npeaensl. [Ipeaen MOHOTOHHON (YHKIIUH.

CpaBHenue QpyHKIUI, S9KBUBAJICHTHBIC (PYHKIIUH.

Omnpenenenne HENPEepbIBHOCTU (YHKIMHU B TOUKe. TOUKM pa3pbiBa QyHKIUH.

Knaccugukanus Touek paspbiBa.

N

10.
11.
12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB JIJIsl MPOBEIeHNs MPOMEKYTOUYHOMH aTTeCTALMM.
Bonpocut k 3x3ameny no mamemamuueckomy ananuzy (OINK-2)

| cemecTp
[TonsiTne MHOXKecTBa. Oniepanuu Hal MHOKECTBaMU. Jlornueckass CMUMBOJIMKA.
MHox€ecTBO 1eHCTBUTENbHBIX yncesl. CBONCTBA 1eHCTBUTENbHBIX YUCEIL.
MouHocTs MHOKECTBA. CYETHOCTh pallMOHAIBHBIX yKcel. HecueTHoCTh
JICHCTBUTEIIBHBIX YNCEIL.
Pacmmmpennas uncioBas npsimasi. AOCONIOTHAs BeTUYKMHA Yrciia. MHOXeCTBa Ha
IIPSIMOM, OKPECTHOCTH.
OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YUCIIOBbIE MHOXKECTBA. | paHy YMCIIOBBIX
MHOecTB. Teopema cyiiecTBOBaHUS BEpXHEH (HUYKHEHN) TPpaHU YUCIIOBOTO
MHOK€ECTBA.
[Tpunuun Apxumena. [IpuHIUN BI0KEHHBIX OTPE3KOB.
O6mee nouarue ¢pyHkuu (otodpaxkenus). Komnosunus ¢pynknuii. O6patHas
¢ynkuus. Yucnoseie GpyHkpn. OCHOBHBIC dJIEMEHTapHbIC (DYHKIIUU, HX CBOHCTBA U
rpaduxmu.
CnocoOs1 3ananus pyHkuuii. HesiBHBIN crioco6 3aaanus Gpynkuuu. OyHKuuy,
3a/laHHbIe TapaMETPUUYECKUMH YPaBHEHHUSAMHU U YPAaBHEHUSMU B IOJISPHBIX
KOOpJMHATAX.
Omnpenenenue nocaea0BaTeIbHOCTH U €€ npenena. EQMHCTBEHHOCTh Npeerna,
OTPAaHUYEHHOCTh CXOALICHCS MOCIEN0BATEIBHOCTH.
Apudmerndeckre onepanuy Haj CXOJAIIUMUCS MT0CIe10BaTEIbHOCTSIMU.
CaolicTBa cxopsIIencs TOCIe10BaTeNbHOCTH, CBSI3aHHBIE C HEPABEHCTBAMU.
beckoneyHo maible 1 OECKOHEYHO OOJIBIINE TOCIIE0BAaTEIbHOCTH, UX CBOICTRA.
IIpuHIUIT CXOIMMOCTH MOHOTOHHOM IOCIIEOBATEIBHOCTH.
IIpuHIUII CTATUBAIOIIMXCSA OTPE3KOB. Uuco e.
IToanocnenoBaTeIbHOCTA ¥ YaCTUYHBIE ITPEAEIIBI YACIOBOM MOCIE0BATEIIBHOCTH.
Jlemma bonesriano-Beliepmtpacca.
dyHIaMeHTalIbHas nocaeaoBarebHoCcTh. Kpurepnii Komm cxonumocTtn
[IOCJIEI0BATEIILHOCTH.
Omnpenenenue npenena pynkuuu B Touke. Onpenenenue npenena no Komwu u no
[eiine, sKBUBaIeHTHOCTH onpeaeneHuid. [Ipeaen pyHKuM Ha 6ECKOHEYHOCTH.
O6mue cBoiicTBa npenaena QyHKIMK: €TUHCTBEHHOCTb, JIOKaJIbHasi OTPaHUYEHHOCTb.
CgoiicTBa npeziena pyHKIUH, CBA3aHHBIE C apU(PMETUUECKUMHU OTEPALTUIMH.
CgoiicTBa nipenena GyHKIIMH, CBI3aHHBIE C HEPABEHCTBAMH.
[Tpenen koMno3unuu GyHKITUH.
OpnnocroponHue npenaensl. [Ipenen MOHOTOHHON (QYHKITUH.
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CpaBHeHue GyHKINNA, SKBUBAJICHTHBIC (PYHKITUH.

Omnpenenenue HEMPEPHIBHOCTH (PYHKIMU B TOUKe. TOUYKHU pa3pbiBa PyHKIIUH.
Knaccudukanus Touek pa3pbiBa.

CoiicTBa (h)yHKIMH, HETIPEPBHIBHBIX B TOUKE . HenpephIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (PYHKIIHUHA.

HenpepsIBHOCTB CIIOKHON (DYyHKIINU.

Teopema bonbuano-Koiu (0 mpoMeXyTOYHOM 3HAUEHUU HENPEPHIBHON HA CErMEHTE
¢ynkuun). CnencTBue TEOPEMBI.
ITepBas Teopema BeliepmTpacca (00 OrpaHHYEHHOCTH HEMPEPHIBHOM Ha CETMEHTE
GyHKIUN).
Bropas Teopema Beiiepiurpacca (0 AOCTHXKEHUH HEMPEPHIBHON HA CErMEHTE (PYHKIIMH
AKCTPEMAJIbHBIX 3HAYEHUH).

IlepBbIil 3aMeyaTeNbHBIN NPEAET U €0 CICACTBHUS.

Bropoii 3aMeuaTenbHbIi IpEe.

CrneznctBusi BTOPOro 3aMeuaTelIbHOTO Tpeeria

Ycnosue quddepennupyeMoct GyHkun. CBsI3b MEXy HEIPEPHIBHOCTHIO U

b hepeHIMPYEMOCThIO (D YHKITUH.

[TpousBonHas GpyHkimu. OHOCTOPOHHHE U OECKOHEYHBIE TPOU3BO/IHBIE.

CBs13b M@Ky CYIIECTBOBAHUEM ITPOU3BOTHON U AU PEepeHInPyEeMOCTbIO PYHKIINH.
[TpaBuna quddepeHIMpoBaHUS CYMMBI, pa3HOCTH, IPOU3BEICHUS U YACTHOTO
GbyHKIHIA.

Tabnuma mpou3BOIHBIX OCHOBHBIX JIEMEHTApHBIX (QYHKIUH (BBIBOA (hopMyd).
[Tonstue muddepennnana. Ero reomeTpuyeckuii CMbICIL.

[TpousBonHas oOpaTHO# PyHKIMH, (YHKIINHU, 32JaHHON HESIBHO M MTAPAMETPUIECKH.
[TpousBoaHas cnoxxknoi ¢pynkuuu. MuBapuanTHoCTh Gpopmsl | nuddepennmana.
[TpousBonHbIe U MU GEpeHITaTbl BEICIINX MTOPSIKOB; N-bIe IPOU3BOIHBIC (PYHKITHIL:

a¥,sinx, cosx, y=log,x, (L+Xx)°.

Juddepernmansl BBICIIAX MOPSIKOB OT CIOXKHBIX (yHKIMA. «Hapymenue»

UHBapuaHTHOH (popMbl quddepeHnranoB BeICIINX MOPSIKOB.

Teopema @epma, €€ reOMETPUUECKUAN CMBICII.

Teopema Jlarpanka, Pouis, uX reoMeTpu4eCKUi CMBICIL.

Teopema Komn. [pasuno Jlonurans packpsitust Heonpenaenennocre suga 0/0wu
o0/ 0,

®opmymna Teitnopa GyHkIMU ¢ ocTatouHBIM ujieHOM B ¢hopme [leano u B popme

Jlarpanxa.

Paznoxenue no gpopmysne MakiiopeHa OCHOBHBIX JIEMEHTAPHbBIX (PYHKLIHH.

VYci10BUS TOCTOSTHCTBA U MOHOTOHHOCTH (DYHKIIUH.

JlokanbHbIi skcTpemMyM pyHkImu. HeoOxoaumoe U J0CTaTOYHBIE YCIOBUS

JKCTpEMyMa.

Hamnpasnenue Beinmykioctu rpaguka pyHkuuu. JloctaTouHOE yCI0BHE BHITYKIOCTH

rpaduka GyHKIUH.

Touku nepern6ba rpaduxa pyakuun. Heodxoaumoe v 10CTaTOUHOE YCIOBUS TOUEK

neperuoa.

[TonsiTue nmepBooOpa3HOii, €e CBOICTBA.

OmnpeneneHne HEONPEAEIEHHOI0 HHTErpaia, OCHOBHBIE CBOMCTBA.

Tabnuna Heonpe1eIeHHbIX HHTETPAJIOB OCHOBHBIX JIEMEHTapHbBIX (QYHKIUH.

MeTto/1 3aMeHbI IEPEMEHHON U MHTETPUPOBAHMSI 110 YACTSAM B HEOIIPEIETIEHHOM

WHTErpae.

3ana4u, MPUBOISALINE K MOHATHUIO ONpeAeIEHHOro nurerpania. [lnomanp

KPUBOJIMHEHHOMN TpaIenuH.

Onpenenenue unrerpana Pumana. Heo6xonumoe yciioBue HHTETPUPYEMOCTH.

['eomeTpuyeckuii CMBIC OMPENECICHHOTrO HHTErpaa.



58. Kpurepwuii uaterpupyemoctu o Pumany. Kimaccel nuHTErprpyemMbix (QyHKITHIA.

59. CroiicTBa onpeaeIéHHOTO HHTETPalia, BHIPAKEHHBIC PABEHCTBAMH.

60. CBoiicTBa ompenen€éHHOT0 HMHTErpaja, BBIPaKEHHBIE HEPaBEHCTBAMH. Teopema o
CpeIHEM 3HAYEHUH.

61. UnTerpan c nepeMeHHBbIM BepxHUM TipeaesioM. @opmyina HeroroHa-JIeiibnuma.

62. MeTroa 3aMEHBI IEPEMEHHOM U UHTETPUPOBAHUS TI0 YACTSM B OTPEJICIICHHOM
UHTETpae.

2 cemecTp

1. TousiTie N-MepHOTo eBKIMa0Ba pocTparcTea R . IIpumeps muoxkects R".

2. ocnenoparensHocts B R" 1 ee npenen.

3. BemectBenHast QyHKIMM JBYX EPEMEHHBIX U €€ rpaduK, TMHUU YPOBHS.

4. JIBonHbIe npenensl. [IoBTOpHBIE IIpeeibl, YCIOBUSA UX PAaBEHCTBA.

5. [Ipenen GyHKIIMU MHOTUX TIEPEMEHHBIX.

6. HenpepbIBHOCTh (PYHKIIMH MHOTHX NIEPEMEHHBIX, CBOHCTBA.

7. YacTHble IPOU3BOJHbIE U YaCTHBIE TU(depeHranbl QyHKIMA MHOTHX IEPEMEHHBIX.
8. HuddeperuupyemMocTs GyHKIIUN MHOTUX NiepeMeHHbIX. [lomnblil nuddepenmnmarn.
['eomeTpuyecKuii CMBICT YaCTHOM IPOU3BOIHOM U MOIHOTO JuddepeHmaa.

9. HeobOxomuMoe 1 foctaTouHoe yelIoBus TG PEpeHITNPYEMOCTH.

10.  IIpousBoaHas ClIOXKHOU (HYHKIIUU, HHBAPUAHTHOCTH (DOPMBI IIEPBOTO
muddepeHmmana.

11.  IlpowusBojHas 10 HampaBJeHUIO. I'paiueHT.

12.  TlpousBoaHble u qudepeHInanbl BHICIINX MOPSIKOB. Y CIIOBHS PABEHCTBA BTOPHIX
IPOU3BOJIHBIX.

13.  ®opwmyna Teitnopa GyHKIMKA MHOTHX TEPEMEHHBIX.

14.  JloxaybHBIH SKCTpeMyM (YHKLMU MHOTHX IlepeMeHHbIX. HeoOxonumoe ycinoBue
IKCTpEMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOOIPEASICHHOCTH KBaApaTUYHOMN hopMel. JlocTaTouHble
YCIIOBHSA JIOKAJTBHOTO SKCTPEMYyMaA.

16.  JlokayibHBbli SKCTpeMyM (YHKLUH BYX NepeMeHHbIX. HeoOxoaumoe u JocTaTouHoe
YCIIOBHS SKCTPEMyMa.

17. BpluncneHre NPOM3BOIHBIX HESBHO 3aJJaHHbIX (yHKIMN. [IoHsATHE 00 YyCI0BHOM
skcTpemyme. Meron Jlarpan:ka HaXOKJIEHHS YCIIOBHOTO SKCTpEMyMa.

18.  HawuOonblee U HaUMEHbIIEE 3HAaYEHUS! (PYHKIIMU Ha KOMITAKTe.

19.  3agaum, mpUBOASIINE K MMOHITHIO ABOWHOTO UHTETpaa.

20.  OmnpezneneHue ABOMHOIO MHTErpania. Y cJIOBUs CYIIECTBOBAHUS ABOMHOIO HHTETpaa.
21. CBoiicTBa TBOMHBIX HHTETPAJIOB.

22.  CaeneHue ABOMHOIO MHTErpajia K HOBTOPHOMY B CiIydae MPsSMOYTOJIbHOM 00aacTu.
23. CaezeHne IBOMHOTO UHTETPaJia K MIOBTOPHOMY B ClTydae KpUBOJMHEWHON 00JIacTH.
24.  DreMeHT IJoUIa iy B KPUBOJIMHEHHBIX KOOpIMHATaX. 3aMeHa IePEMEHHBIX B IBOWHOM
uHTerpaie. [lomsipHbie KOOpIUHATEI.

25.  TpoiiHble HHTETpaIbl U UX BBIUYMCIEHUE. 3aMEHa IEPEMEHHBIX B TPOMHOM HHTErpae.
26.  IlpuMeHeHME KPaTHBIX HHTETPAJIOB K PEUICHUIO TEOMETPHUECKUX U (PU3UIECKUX
3azad.

27. ITonstue rnankoi kpuBoi. KpuBoimHeiHbIe HHTETpalIbl 1- posia, X CBOICTBA,
T€OMETPUYECKHUI CMBICIT.

28. OpuenTHpoBaHHbIe KpHBble. KpiBOIMHENHHBIE HHTETpaANIbI 2- poJia, UX CBOMCTBA.
Pabora cuoBoro nosis.

29. CBs13b MEX/1y KpUBOJIIMHEHHBIMU HHTETpaiaMu 1-ro u 2-ro poga. CriocoObl cBeeHUs

KPUBOJIMHENHBIX MHTETPAJIOB K ONPEAEICHHBIM HHTETpAJIaM.
30.  ®opmyna ['punHa. Beruncnenue miomaayn ¢ HOMOIIbI0 KPUBOJIMHEHHBIX HHTETPAJIOB.



31. VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETrpajia 2-To poAa OT MyTH
uHTerpupoBanus. Cinydaii monHoro auddepennnana. [leppoodpasHas ms
HOJBIHTErpajbHOrO BelpaxkeHus P(X, y)dX+Q(X, y)dy.

32. [TonsaTtue riagkoif moBepxHocTu. BekTopHo-mapamerpuueckas Gpopma 3aganus
noBepxHocTu. KacarenpHas MII0CKOCTh U HOpMaJb K MOBEpXHOCTHU. [1n011aap noBepXHOCTH.
33.  IloBepxHOCTHBIE HHTETpPaAHI |-TO posa 1 UX CBOMCTBA.

34.  JIByctoponHue noBepxHocTu. OpreHTaIMs MOBEPXHOCTH U BHIOOP CTOPOHBI.
Hampasinsromye KOCMHYCbl HOPMaJIH.

35. [ToBepXHOCTHBIE HHTETPAJIBI 2-TO POJIa U UX CBOMCTBA.

36.  CnocoObl cBeIeHHSI TOBEPXHOCTHBIX HHTETPAJIOB K IBOMHBIM HHTETPAJIAM.

37. Porop, nuseprenuus, mupkysauus. @opmynsl Ctokca n Octporpajnckoro-Iayccea,
BEKTOPHAsl 3alMCh. Y CIIOBUS OTEHLUAIBHOCTH BEKTOPHOTO 11011 B IPOCTPAHCTBE.

38.  Omnpenenenve 4MCIOBOIO psiia, CyMMBI psaga. Heo6xoaumoe ycinoBrue cXo0quMoCTH
psaa. CBolicTBa CXOAAIINUXCS PSIOB.

39. Psawl ¢ HeoTpuniatenbubiMu wieHaMu. Kputepuit cxoaumoctu. [IpuzHaku
cxoauMoctu (cpaBHenus, [lanambepa, Komn).

40.  HuTterpanbHblil npu3Hak cxoauMocTu. OO0OIIEHHBIN rapMOHUYECKHH PS U €ro
CXOJUMOCTb.

41.  3HakomepeMeHHbIE psabl. AOCONIOTHO U YCIOBHO cxopsmuecs psbl. [Ipu3nak
JleibHunA.

42.  llousarue ¢pyHKIIMOHATBHOTO psifa. PaBHOMepHas cxoqumocts. [IpusHak
Beiteprpacca paBHOMEPHON CXOIUMOCTH.

43.  Crenennslie psabl. Teopema Abens. IHTepBan u paanyc cXoIUMOCTH CTEIIEHHOTO
psna.

44.  TlouneHHoe MHTETpUpPOBaHKE U AU(PPEPEHIUPOBAHUE CTEIICHHBIX PSAIOB.

45.  Panwi Teiinopa nu Makiopena. CTeneHHBIE PSIIbI OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHIA.

Hcnonk3oBanue paznoxenus GyHKuuu B psia Teitnopa 1 npuOamKEHHBIX BEIYUCICHUH.

OneHouyHble CpeACTBa [UIsi WHBAJIMAOB M JIHMII C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM M JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOJHUTEFHOE BPEMS JIJIS TIOATOTOBKM OTBETA HAa dK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMY,

— TIpY HEOOXOUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa ornieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBBS 110 AUCHUIUIMHE TPEIyCMaTPUBAET MPEAOCTaBlIeHHEe HH(POpMAITUK B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBBS M BOCIIPHUATHS UH(POpMAIINH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTT ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBI ~ TepeyeHb  MOXET  ObITh ~ KOHKPETM3MPOBaH B 3aBUCHMOCTH  OT
KOHTHHTE€HTA00yJaroIuXxcsl.



5. IlepedyeHb OCHOBHOM M IONOJHHUTEJIbHOH YU4eOHOI JTUTepaTypbl, HEOOXOAMMOM 115
OCBOEHMS THCIHUITUHBI.
5.1 OcHoBHas JiuTeparypa:
1. 3opuy B.A. Mamemamuuecxuii ananus. B 2-x v. M.: MIJTHMO, 2007. 4. 1 — 657 ¢.T. 2 —
789 c.
2. Jlemuoosuu b.I1. Cooprux 3a0ay u ynpajicHeHuii no Mmamemamu4eckomy anaiusy. M.:
2009. - 558 c.
3. Kyopaeyes JL/[., Kymacos A.J]., Yexnoe B.U., [llabynun M.U. Cooprux 3a0ay no
mamemamuyeckomy ananuszy. Tom 1. Ilpeden. Henpepvisnocmo. [Jughghepenyupyemocmo. M.:
Dusmamaum, 2010. — 496 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2226).
4. Kyopaeyes JI/[., Kymacos A.]J[., Yexnoe B.U., [llabynun M.U. Cooprux 3a0au no
mamemamuyeckomy ananuzy. Tom 2. Hnmeepanvi. Paovl. M.: Quzmamaum, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2227).
5. Kyopssyes J1./]., Kymacog A./]., Yexnos B.U., lllabynun M.U. Cooprux 3a0ay no
mamemamuyeckomy ananuszy. Tom 3. @yHKyuu HeckoOIbKUX nepemerHwix. M.: Quzmamaum,

2003. — 472 c. (http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2220).

5.2 lonotHUTEIbHAS JIUTEPATYpA:

1.Jhyney K.H, Iucmennvuii /1.T. , @eoun C.H., [lleguenko FO.A. Coopnuk 3a0ay no gvicuietl
mamemamuxe. 1 kypc. . — M.: Aupuc-npecc, 2911. — 576 c.

2. Unvun B.A., Ilozuax 3.1 Ochosbr mamemamuueckozo ananusa: yieonux,; ¢ 2 u. M., 2006.
Y. l.—464c., 4. Il. - 646¢.

3. @Quxmeneonvy I"M. @uxmenzonvy .M. OcHogbl Mmamemamuyecko2o aHaiu3a: yueoHux, 6 2
m. CI16. Jlans, 2005. T. |. - 440c., T. Il. - 463c.

4. Apemenko JIL.A. Kpamuvie unmezcpanwi: Ilpakmuxym. Kpacnooap: Kybanckuii eoc. yH-m.,
2006.- 80 c.

5. Apemenxo JI.A., [loobepesxuna A.1. Kpusonurnetinvle u n08epXHOCMHbLE UHMESPALbL.
Yuebnoe nocobue. Kpacnooap: Kybanckuii eoc. yu-m., 2012.-109 c.

5.3. Illepuoauyeckue u3IaHus:
He ucnonp3yroTcs npu u3ydeHuu JaHHOTO Kypca.

6. Ilepeyenb pecypcoB  HH(POPMALMOHHO-TEJIEKOMMYHHKALMOHHOM ceTH
((I/IHTepHeT», HeoﬁXO}II/IMLIX OJis1 OCBOCHUA ITUCIHUIIJIMHBI.
6. Ilepeuens pecypcos unghopmanuonno-meneKoMmyHuKayuoHnou cemu «Mumepnemy,
Heo0X00uUMBbIX 0J151 0C60CHUA OUCUUNTUHDL
1. 1http://www.alleng.ru/edu/math9.htm
2. http://lwww.matburo.ru/st_subject.php?p=ma
3. http://pdf-ka.ru/tags/matematicheskiy-analiz

7. MeToauyeckue yKazaHus sl 00y4aOUIUXCSl 10 OCBOEHUIO JUCIIUIJIMHBI.
Texynuit KOHTPOJIb OCYLIECTBISETCS MPENO01aBaTeNIeM, BEIYIIMM MPAKTUUECKUE 3aHATUS
HAa OCHOBE BBIMIOJIHEHUS CTYJCHTAMH JOMAIITHUX 33/IaHuil ¥ TaOOpaTOpHOTo MpakTHUKyMma. B
TEYCHHE CEMECTPa MPOBOASITCS KOHTPOJIbHBIE PA0OTHI M TEOPETUIECKUI KOJUTOKBIUYM. MTOrOBBIN
KOHTPOJIb OCYIIECTBISETCS B (hOpMe IK3aMEHa.
KoHTpoibHbIe, KOMITOKBHYMBI OIICHHUBAIOTCS 10 MATHOAILHON CUCTEME. DK3aMEHBI
OLICHUBAIOTCS 110 CUCTEME: HEYIOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOILO, OTINYHO.


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://www.alleng.ru/edu/math9.htm
http://www.matburo.ru/st_subject.php?p=ma
http://pdf-ka.ru/tags/matematicheskiy-analiz

Ha npakTuueckux 3aHATHSIX KOHTPOJIb OCYILECTBIIAETCS NIPU OTBETE y JOCKHU U IIPH IIPOBEPKE
JIOMAIHUX 3aJaHUMN.

I[J'I}l 00JIeryeHns OCBOCHMUS Kypca 1 IOATOTOBKHU K 3a4€Ty M 9K3aMEHY B IICPBOM CEMCCTPC
CTyACHTaM HPEAIaracTCsd BbINOJIHEHUE THIIOBBIC MHAWMBUAYAJIbHBIX 3aIIaHHI>i JJIsL
caMocCTosITeNNbHON paboThl o TeMaM «IlocTpoenue 3ckn3oB rpadukoB pyHkumit», «IIpenen u
HENPEPbIBHOCTH PyHKINMY,: «/{nddepenupoBanre GyHKINNA OTHON TIEPEMEHHOMY, .
«aTerpupoBanne GyHKIUH OAHOM epeMeHHoi». Bo BTopoM cemecTpe — 1o Temam:
«Auddepennmpoanne GyHKIUI MHOTUX IEPEMEHHBIX», «KpaTHbIe HHTErPAJIbI U UX
IIPUIIOKEHUs », « KpUBOJIMHENHBIE U IOBEPXHOCTHBIE MHTErpalIbly, «Paap». MHIuBUAYyaIbHBIE
3aJaHusl BBIMOJIHSAIOTCS B OTJICIIBHOM TETPaAX U MPOBEPSIIOTCA MPEoIaBaTeNIeM ¢ BBIOOPOYHOM
3aLUTOMN.

I'paduk BbINOTHEHUS] HHAMBUAYAJIBHBIX 3aJaHUI

| cemecTp

HaumeHnoBanue pa3aciioB, TCM
CpOKI/I BBIINTOJIHCHUA

[TocTpoeHne ICKN30B 3-s1 Henens
rpaduKoB PyHKLINH.

IIpenen u HeNpPepHIBHOCTh 7-51 Henens
GbyHKIUH.
Huddepenumponanue 14-g nenens

(GyHKIUI OJJHOW NTEPEMEHHOM.

WuTerpupoBanue GpyHKIMiA 17-1 nenens
OJIHOM IIEPEMEHHO.

Il cemecTp

HaunmenoBanue pa3aciioB, TCM
CpOKI/I BBITIOJTHCHU A

HuddepenunpoBanue 3-51 Henens

(GyHKIMNA MHOTHX

MepPEMEHHBIX.

KpartHble nHTETpaBl U HX 8-s1 Henmens

NPUIIOKEHUS

KpuBonunelinbie u 12-9 uepensa

IMOBEPXHOCTHBIC HHTCTPAJIBI.

Pangr. 17-s1 Henens




B  ocBoeHMM  OMCHMIUIMHBI ~HMHBAIMJAAMM M JIMIAMU €  OTPAHUYEHHBIMHU
BO3MOXXHOCTSIMU3JIOPOBBSl  OOJBIIOE 3HAUYECHHWE WMEET WHAWBUAyallbHas ydeOHas pabora
(KOHCYJIbTALMH) — JAOTIOJIHUTEIBHOE Pa3bsiICHEHHE YIeOHOTO MaTepraa.

NunuBuayanbHple KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpPOM,
CIOCOOCTBYIOIMMUHANBUAYAIU3AIMH O0yYEHUSI U YCTAHOBIECHUIO BOCIUTATEIbHOTO KOHTAKTa
MEXKIYIpernoaaBareieM H OOydJaromuMCs WHBAIUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU310POBBSI.

8. Ilepeyenb WHGPOPMANMOHHBIX TEXHOJOTHI, HMCMOJIb3yeMbIX NPH OCYHIECTBJIEHUHU
00pa3oBaTe/ILHOIO MPOLECCA M0 AMCHHUILINHE.

9. Iepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.
NudopmaninoHHble TEXHOJIOTHH - HE IPEAYCMOTPEHBI.
8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecnedeHus .

[TporpammHOe obecriedeHre — He TPEIYCMOTPEHO.

8.3llepeyeHb HH(POPMANIMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnexrponnast 6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi ISl  OCYIIECTBJICHHS
00pa30BaTeJIHLHOrONPOIECCa IO TN CIHUILINHE.

MatepuaibHO-TEXHUYECKOE 00eciedeHNE TUCIUILIUHBI U
Ne Bun pabor
OCHAILIECHHOCTH
1. JlexuroHHBIE 3aHATUA JlexuMoOHHas ayIUTOPUsL, OCHALICHHAS [IPE3CHTALMOHHON TEXHUKON
(IpoeKTop, IKpaH)
2. IIpakTrueckue 3aHATUSL Aynuropus
3. Tekymuii KOHTPOIIb, Aynutopust
IPOMEKYTOYHAS
aTrTecTanysl
4. CamocrosiTenbHas Kabuner 11 camMocTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO IOJKIIIOUEHHUS K
cetn «VHTEpHET»,IPOrpaMMON DKPAHHOTO YBEJIMYEHUS U
00€CIEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CpEly YHUBEPCUTETA.



http://www.elibrary.ru)/

