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10.

Conepxxkanue padoueil nporpaMmMbl Y4eOHON TUCHUILIHHBI

IlepeueHsp IaHUPYEMBIX PE3YJIbTATOB 00YyUEHHS IO IUCLUILIMHE, CO-
OTHECEHHBIX C IJIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHHS 00pa3o-
BATEIIbHOM TIPOTPAMMBI . ... .veeettteeenteeeeeniieeenannnaeeanns

MecTo TUCUUITMHBI B CTPYKTYpe 00pa30BaTeIbHON MTPOTPAMMEBI ...
O0beM TUCIUTUIMHBI B 3aYE€THBIX €IMHUIAX C YKA3aHUEM KOJIMUYECTBa
aKaJIEMUYECKUX YacOB, BBIICTIEHHBIX HA KOHTAKTHYIO PaboTy 00y-
YAOIIUXCS ¢ TpernoaBaTesieM (10 BUIaM 3aHSATHIA) U Ha CAMOCTOSI-
TEJLHYIO pab0OTy 00YyYarOIUXCs

Copeprxanue AUCHUILIMHEIL, CTPYKTYPUPOBAHHOE MO TeMaM (pasze-
J1aM) € yKa3aHUEeM OTBEJIEHHOTO Ha HUX KOJIMYECTBA aKaJJEMUYECKUX
YACOB U BUJIOB YUEOHBIX 3AHATHM . ..uuvineeineiniiinieiiinieaiennnnn.
[lepeueHb yueOHO-METOAMUECKOTO 00ECTIEUEHHSI 1151 CAMOCTOS-
TEJIBHOUN paboThl OOYYAIOIINXCS 110 AUCHUIUIHHE .......eene.....
DOH]T OLICHOYHBIX CPEJICTB Il MPOBEACHUSI POMEXYTOUHOM aT-
TeCTaIMy O0yYaIOIIUXCS N0 TUCHUTIIMHE (MOIYJIIO)

[TepeueHb OCHOBHOM U JIOMOJIHUTEIHHON YUeOHOH JTUTEPaTyPHI,
HEOOXOIUMOM 11 OCBOCHUS JUCITUTUTHHBI . ...vveneeeneeennnnnnn..
[IporpammHuoe obecriedeHne (KOMIUIEKT JIMIIEH3HOHHOTO
IIPOrpaMMHOT0 00ECTICUCHHMS)

[Tpodeccuonanbubie 6a3bl TaHHBIX U WH()OPMAITMOHHBIE CITPABOY-
HBIE CUCTEMBbI

Omnucanne MaTepUaTbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM ISt
OCYLIECTBJIEHHUSI 00pa30BaTEIBLHOrO MpOLEcca MO IUCHUTIIMHE ...
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1. [lepeyeHb NVIAHUPYEMBbIX pe3y/IbTATOB 06Y4E€HHUA MO AUCHUILIUHE,
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTaTaMU OCBOEHUs 06pa3o0-
BaTeJIbHOM NPOrpaMMbl

[lenbro HU3YUCHUA NUCIUIIIINHBI «MaremaTU4eCKM aHalIu3» SIBISETCS

0Oy4eHHE CTYJICHTOB OCHOBHBIM IIPHUEMaM U METO/IaM (popMain3alivim, aHai3a 1 1uc-
CIICIOBaHUS TIPUKJIQHBIX 3a/ad CcpencTBamMu T OEpeHITMaTbHOIO  HCUHCTICHUS
(bYHKIMI OJTHOM M HECKOJIBKUX TIEPEMEHHBIX, a TAKIKE SJIEMEHTaM TEOPHUH OOBIKHOBEH -
HBIX AU GEPEHITMATHLHBIX YPAaBHEHHUH, WCIIOIB3YeMbIM KaK CpPEIICTBO OIMUCAHUS H
MOJIENMPOBaHHS Pa3HOOOPA3HBIX, B TOM YUCIIE M 3KOHOMUYECKUX ITPOLIECCOB.
OCHOBHBIMHM 3aJ1a4aMU Kypca SIBISIOTCS:
e @OopMHpOBaHHE TPENCTABICHUM O MECTE MAaTEMaTWYECKOro aHaIn3a Cpenu

JPYTX MAaTEMaTUYECKUX HAYK, [IPEAMETE U3yUYEHUsI AUCLMILIMHBL, O €10 CBA3SX
C JpYI'MMHM METOJlaMHd MAaTEMaTUYeCKUX HCCIIENOBaHUM, O COOTHOILIECHUH
KaTeropuii HEMPEPBIBHOTO U AMCKPETHOTO, O BKJIAJE MAaTEMaTUUECKOrO aHAJIN3a
B M3YyYEHUMHM THOCEOJIOTMYECKUX M MPUKIAJHBIX MNPOOJIEM €CTECTBO3HAHUSL
O3HaKoMJIEHHE C UCTOPHUEN BOZHUKHOBEHHUSI U CTAHOBJICHHUSI MAaTEMATHYECKOTO
aHaJIM3a Kak 0a30BOM MaTeMaTHYEeCKON JUCIATUTAHBL.

e (OcBoeHME OCHOBHBIX Pa3/eliOB IUCIMIUIMHBI (TEOPHs IPEIENIOB YHMCIIOBBIX
MOCIIeIOBATENIbHOCTEN U (DYHKIIMH, TOHATHE HEMNPEPHIBHOCTH, PA3TUYHBIC
BUJIbI CKOPOCTEW W3MEHEHHUs (PYHKIIMM Ha TIPOMEXKYTKE U B TOYKE, JKC-
TpeMyMbl (DYHKIMIA ¥ METOJIbI UX MCCIICIOBAHMUS, TEOPHsI UHTETPUPOBAHUS U
€€ TPIJIOXKEHNS1, CBOMCTBA (DYHKITHIA, 3aJAHHBIX KOHEUHBIMUA COOTHOITICHHSIMH,
KOTOPBIE CBS3BIBAIOT APTYMEHT, (DYHKITHIO U €€ IPOU3BOTHEIE).

e  ®opmupoBaHHE 0A30BBIX MPEACTABIECHUN O TEOPETHUYECKUX M MPAKTHYECKUX
3a/1a4ax MaTeMaTHYeCKOro aHaIu3a MPY MOJICTTMPOBAHUM TEXHUUYECKUX, OHO-
JIOTMYECKUX, SKOHOMHYECKHMX M COLMAIBHBIX IPOLIECCOB: (hopMaIm3alysl,
OCHOBHBIE JIOITYIIEHUsS W YIPOILAMOIINE NPEANONOKEHNS, 3alUCh OIPEse-
JSTFOLLIMX COOTHOILIEHUM (YpaBHEHHI COCTOSIHMSI) MATEMaTHUYECKOW MOJEINH,
COTOCTABIICHUE C APYTMMHU MOJIETISIMU M UX KJIaCCU(UKALIMS, TIOHATHE Hepap-
xun mozeneld. IloHrnmanue orpaHM4eHHOCTH MPUMEHEHUs! JIF0OoK MOZAEU U
HEOOXOMMOCTH €€ COBEPILUEHCTBOBAHMS, OCHOBBIBASICh HA MPAKTHYECKUX
HAOJTIOICHUSX U CTATUCTHYECKOM Matepuasie.

e (3HaKOMJICHHE C OCHOBHBIMM HMHCTPYMEHTAMM MAaTEMAaTHYECKOrO AHAIIN3A:
AQHATUTUYECKUE, YUCIICHHBIE Y YUCIIEHHO-aHAIMTUYECKUE METObI UCCIIEN0BA-



HUS KaK Ha Oymare, Tak ¥ C TIOMOIIBIO KOMIIBIOTEPOB, OMUPAsICh HA TIPUKIIA]I-
HBIE TIPOrPaMMBbI TaKKE Kak TaOIMuHbIHA rporieccop, MS Excel u nip.).

B pe3ynbrare ocBoeHMs 00pa30BaTEIbHOM MNpPOrpaMMbl OOyYAOIIHIICS
JOJKEH OBJIAJIETh CIAEAYIOLIMMHU HaBbIKAMH MO AUCLMILIMHE «MareMaTuyecKuid
aHaJIN3»:

3Hamb: OCHOBBI MAaTEeMaTHUIECKOTO aHaJIm3a, H€06XO)II/IMI)IG JJI pCHICHUA SKOHOMHUYC-
CKHX 3aj1a4,

Ymemes: IMPUMCHATH METOABI MATEMATHUYCCKOI'0 aHainu3a, HGO6XO}II/IMBIC JJI1 peiae-
HHA DOKOHOMHUYCCKHUX 3aaa4,

Bnaoemwb: HaBBIKAMU NPUMCHCHUA COBPCMCHHOI'0O MATCMATUYCCKOTO HMHCTPYMCHTA-
puda 1jid p€IICHUSA DKOHOMUYCCKHUX 3a1a4.

Konap! xoMmmeTeHIumi Conepxanue komrie- | CTeneHb  peajnu3alvi  KOMIIe-
TEHIIUN TEHIINHU

OIIK-2 IIK-4 [1K-5 Vkazano B yueOHoM | KomnereHuuu peaau3yroTcsl IMOJI-
IJIaHe HOCTBIO

2. MecTO TUCHMILIMHBI B CTPYKTYpe 06pa3oBaTe/IbHOM NPOrpaMMbl

Jucrurmaa «MateMaTuueckuil aHamu3y» peam3yercs B pamkax 0a3oBOM
gactu b.1. b.7. o0yuaromumcst 04HOM 1 3a04HON PopM 00yUIEeHHUSI.
OcBoeHrE NUCLUIUIMHBI JOJDKHO OIMUPAThCSl HAa 3HAHMS, YMEHUS U KOMIIE-
TEHIIMH, PUOOPETEHHBIE B POIIECCE M3YUEHHS HIKOIBHOTO Kypca MaTeMaTHUKK O01Ie-
00pa3oBaTEIbHON CPEHEN HIKOJBI.

3. 06beM AUCHUIIMHBI B 3a4€THBIX eJMHULAX C YKa3aHUeM KoJinye-
CTBa aKa/leMHU4eCKHX YacoB, Bblie/IeHHbIX HAa KOHTAaKTHYI0 pa6oTy
00y4YarLMXCA C IpenojaBaTesieM (0 BUAAM 3aHSATHUMA) U HA CAMOCTOA -
TeJIbHYI0 Pa60Ty 00y4YalOLUXCA

O6mast TpynoeMkocTh (00beM) NUCHMIUIMHBI I OYHOM M 3a04HOM QopMm
00y4eHUs COCTaBJISIET 7 3aYETHBIX €IUHMUIL, 252 aKkaJIeMHUYECKUX Yaca.

3.1. O0BbéM QMCHMIIJIMHBI 110 BUAAM Y4eOHBIX 3aHATHH (B Yacax)

Buja yueOHoii 1esiTeJIbHOCTH KoJa-Bo yacos 252

Ounas

Cemectpsl




1
AyauTOpHBbIE 3aHATHS (BCET0), B TOM YHUCIIE: 120
Jlexuun 60
[IpakTrnyeckue 3aHATUA 60
CamocrosTenpHas paboTa CTyIeHTa 120
[ToaroroBka K SK3aMEHY U IK3aMEH 27
Bua npoMe:KyToYHOM aTTecTalun

IK3aMeH

Obwas mpyooemkocmn.: 3auémHule eOUHUYbL 7
uacwl 252

KoJa-Bo yacos 252

3aouynasn
Buj yueOHoil esiTeIbHOCTH
CemecTtpsl
1
AyauTOpHBIE 3aHATHS (BCET0), B TOM YHUCIIE: 24
Jlexkuun 12
[IpakTrueckue 3aHATUA 12
CamocrosTenpHas paboTa CTyIeHTa 219
[ToaroroBka K S5K3aMeHY U 3K3aMeH 9
By npome:kyro4Hoi arrecTanuu JK3aMeH
Obwas mpyooemrocms: 3a4émmvle eOUHUYbL 7
yacol 252

4. CogepkaHue JUCHUIIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3je-
JlaM) ¢ yKa3aHHEM OTBeJAE€HHOIro Ha HUX KOJIMYeCTBA aKaJeMUYeCKHX
YacoB U BUJOB Y4eGHbIX 3aHATHA

4.1. Paznens! (TeMbl) AUCHUTIIMHBI U TPYJIOEMKOCTh 10 BUJIaM YUCOHBIX
3aHSTHI 1711 OYHOM M 3a049HOM (hopM 00yueHus (B aKaJIeMHUYECKUX Yacax)



Ounas popma o0yueHust



n/n

Paszagen/rema
JAucumniuHb

OO0mas Tpynoém-
KOCTh
(6 uacax)

Buabl yueOHbIX 3aHATHH, BKIIOYAS
CaMOCTOSITEJIBHYI0 PatoTy 00y4aIOIHXCSH
H TPY0eMKOCTB (B 4acax)

ayIMTOPHBIE yYeOHbIe
3aHATHSA

BCEro

CeMMHaphbI,
JICEKIIUH | TMTPAKTHYECCKHUE
3aAHATHUSA

CaMOCTOATE/b-
Hasi padoTa
00y4aommuxcs

—

Tema 1. Teopus mpenesos.

4 4

7

Tewma 2. Iluddpepennmans-
HOe HcuucieHne QyHKIMMA
OJHOM MEPEMEHHOI.

7

Tewma 3. ®opmyna Teiinopa.

Tewma 4. DxcTpeMmymsl
(GYHKIMU OT OJTHOH T1e-
PEMEHHOI.

Tema 5. MHccnenoBanue
GyHKIIMA W TOCTPOCHHE
rpaduKoB.

Tema 6. IlepooOpasHas u
HEOIPEICTICHHBIN HH-
Terpa.

Tema 7. NnterpupoBanue pa-
ITMOHATBHBIX (DYHKITHIA.

Tema 8. HWurterpupoBanue
HEKOTOPBIX  BBIPAKEHUIA,
COJIepKallluX paauKalbl U
TPUTOHOMETPHUYECKUE
byHKIHN.

Tema 9. OmnpeneneHnslii
UHTErpall.

10

Tema 10. @yHKIIMM MHOTHX
niepeMeHHbIX. Teopus npeze-
JIOB.

11

Tema 11. YacTHble por3BOI-
HBIE TIEPBOT'0 MOPSIIIKA.

12

Tema 12. IIpousBoaHbie u
T depeHImabl BHICIIHX MO-
psankoB. @opmyia Teinopa

JUTsl PYHKIAM OT JIBYX TIe-
PEMEHHBIX.

13

Tema 13. be3ycioBHbIH 3KC-
TPeMyM (yHKITHH.
Knaccuueckas 3amaua MmareMa-
THYECKOTO TIPOrPaMMHPOBa-
HUs.

14

Tema 14. OOBIKHOBEHHOE
mdhepeHIHATEHOE YpaBHEHIE
(O1Y) n-ro nopsizika.

Tema 7. OOmiast Teopyst JIMHEH-
Horo OJ1Y n-ro mopsiaka.

15

Tema 15. JluneitHoe ogHO-
pomnoe OJ1Y 2-ro nopsizika ¢
TIOCTOSTHHBIMH KO3 hHIHeH-
TaMH. JIvHeitHoe HeOTHOPOIHOE
O/1Y 2-ro mopsiaKa ¢ TIOCTOSTH-
HBIMH KO3((HIMEHTaMU H Tpa-
BOM YacThIO CIICIMATILHOTO BHJIA.

120

60 60

105

Kontpons (3x3amMeH)

27
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3aouynas ¢popma 00yueHHs

n/n

Paszgen/Trema
JucuuniauHbl

Oo6mas Tpynoém-
KOCTh
(6 uacax)

Buabl yueOHbIX 3aHITHI, BKJIIOYAS
€CaMOCTOSITEJIbHYIO PafoTy 00y4aloIuXCH
U TPYA0EMKOCTh (B yacax)

ayIMTOPHbIE yYeOHbIe

3aHATUSA

BCero

JEeKIHH

CeMHHAapHI,
NpPaKTHYeCKHe
3aHATHS

CaMOCTOSITe b~
Has padoTa
o0yyaommxcst

Tewma 1. Teopus mpenesnos.

2

36

DN | —

Tewma 2. luddepenimans-
HO€ UCYHCIICHUE (PYHKINN
OJHOM MEePEMEHHOM.

Tewma 3. ®opmymna Teitnopa.
Tema 4. DxcTpeMyMbl
(yHKIMU OT OJJHOH T1e-
PEMEHHOIA.

Tema 5. MHcecnepoBanue
GyHKIMH W [OCTPOEHHUE
rpaduKoB.

2

36

Tema 6. IlepBooOpasHas u
HEOIPEEICHHbBIN HUH-
Terpai.

Tema 7. NnTerpupoBanue pa-
IMOHATBHBIX (PYHKIHIA.
Tema 8. HWurterpupoanue
HEKOTOPBIX  BBIPAXKEHUH,
coJIepXalluX paguKaibl |
TPUTOHOMETPUUECKHUE
(byHKIMN.

Tema 9. OmnpeneneHHbIN
WHTErpal.

36

Tema 10. @yHKIIMM MHOTHX
niepeMeHHbIX. Teopust peze-
JIOB.

Tema 11. YactHble mpousBo-
HbIE IIEPBOTO TOPS/IKA.

Tema 12. TTpousBoaHbIe 1
b epeHIraTb BHICIINX T0-
psiakoB. Gopmyia Termopa

11t PyHKIMM OT JBYX Tie-
PEMEHHBIX.

36

Tema 13. be3ycioBHbII 9KC-
TPeMyM (pyHKLIHL.
Knaccuueckast 3anaua marema-
THYECKOI'0 TIPOrpaMMHUpOBa-
HUSL

36




'
:§ _ Buanbl yueOHbIX 3aHATHI, BKJIIOYast
E 2 § €CaMOCTOfITEJIbHYI0 PadoTy 00y4al0IUXCH
=g 3 U TPYA0EMKOCTh (B yacax)
Ne Pazjea/rema g%
i O E ayIuTOpHbIE yueGHbIE
() 3aHATUA
BCEro CEeMHMHAPBI, | CAMOCTONTEb-
JEeKIUH | MpaKTH4ecKkue | Hasi padora
3aHATHHA o0yuawommxcs
6 | Tema 14. O6skHOBEHHOE H(]e- 4 2 2 39
peHimansHoe ypaBHerue (OLY)
N-TO MOpSIIKA.
OOrwias Teopust IMHEHHOTO
O/1Y n-ro nopsiyika.
Jluneitnoe onHopoaHoe OLY
2-10 Nopsi/IKa € MOCTOSTHHBIMU
Kod(hpUIMEHTaMH.
Tema 15. JluneiiHoe HeoIHO-
pomsoe O1Y 2-ro mopsika ¢ mo-
CTOSTHHBIMHA Kod((hHIIeHTaMI 1
TMPaBOI YaCTHIO CIIEMATIBHOTO
BUJIA.
[ToaroToBka K SK3aMeHy 9 12 12 219
HUTOTO: 252

4.2 ConeprkaHre AUCIUIUINHBI, CTPYKTYPHUPOBAHHOE TI0 pa3einaM
(Temam)

Maremarnyeckui aHa U3 GyHKIUA OJHOH ITepeMEHHOH

Tema 1. Teopusi npeaesos.
UucnoBas mNOCIEAOBATEIBHOCTh M MPENEN YUCIOBOM IOCIENOBATENBHOCTH.
[Ipnanmn bonsrano-Benepmrpacca. Bropoi 3amedarenbHbiid npenen.  Yucno
e — OCHOBaHUE HATypaJIbHbIX JorapupmoB. DieMeHTapHble GyHkuuu. [Ipenen
byHKUMH, onpeneneHrue u cBoicTBa. [lepBbIil U BTOpOU 3amedaresbHbIN Mpe-
nen. beckoHeYHO Malible U OECKOHEYHO OOJbIlIME BEIMYMHBI. TeXHHUKa BbIYMC-
JIeHus IpeiesioB QyHKIUM.
Ilepeuenv 6onpocoe ona oocyxycoenus:

1ol
1. DnemeHTapHbIE IPUEMBI PACKPBITHS HEONPEAECIEHHOCTEN BUIA o] g =]
2. Hcnonp30BaHue BTOPOTO 3aMEYaTeNIbHOTO IIpeiea.
3. Hucnossle panbl. YacTuuHas cymMma psiaa.
4. ITpu3HaKu CXOAUMOCTH YUCIOBOTO psia. CyMMUPOBAHUE YMCIOBOTO PSAIA.
3. HenpepbiBHble (yHkimu. PaspbiBHble ¢QyHKuuMud. Touku paspblBa U HX
KJ1accuUKaIus.
4. CpolicTBa (yHKUMHU, HETIPEPHIBHOW Ha oTpe3ke. Mcrnonb3oBaHue HemnpephiB-
HOCTH (PYHKIIMH B MPAKTUYECKUX 3a]layax.
Llenu o6cyscoeHus: OCBOUTD MOHSATHE YUCIOBOM MOCIIEIOBATENHHOCTU U TIPEIET
YUCJIOBOM IOCJIEIOBATEIBHOCTH; OCBOUTH KIIFOYEBOE IOHATUE MAaTEMaTHYECKOIO

10



aHam3a — npeaea QyHKIUH.

Tema 2. /lupghepenyuanvnoe ucuucienue hynkyuit 00HoIl nepemeHHoll.
[Tonsitue mMpom3BoHON (PYHKIIMHU, €€ TeOMETPUUECKUN U (PU3NYECKUN CMBICIL.
Tabnuna npousBoanbix. [IpaBuna quddepenmpoBaHus.

Ilepeuenv 6onpocoe ona oocyrycoenus:

1.Bbrurcnenue MpoW3BOIHBIX C HMCHOJIb30BAaHUEM TaOJMIbI MPOU3BOJHBIX U
npaBui audhepeHITpoBaHUS.

2. Muddepentman pynkuuu. [ponsBogaHas cnoxxHoit 1 0OpaTHON (YHKITHIA.

3. Teopembr @epma, Posuts u Jlarpanxa.

4. Ilpu3Haku Bo3pacTaHus U yObIBaHUS (PYHKIUH.

Lenu obcyscoenus: o0yyeHne HaBbIkaM nuddepeHrpoBanms pyHKIUH.

Tema 3. @opmyna Teiinopa.

[IpousBoansie u nuddepenuuans 2-ro u 0osee BHICOKOTo nopsiaka. duznye-
CKHI1 CMBIC] IPOU3BOAHOM BTOporo nopsiaka. [Ipasuno Jlonuransa. CpaBHUTENb-
Hasi CKOPOCTh POCTa MOKa3aTeIbHOM, TorapuMUUECKON U CTENIEHHON (yHKIIUMA.
®opmyna Teinopa. opmyna Makiopera. OcTaTOYHBIN YIEH U €ro (HOPMBI.
Ilepeuenv 6onpocoe 0na odcyrycoenus:

. [lonsitue npousBoaHoM M — < mopsaka.

. Beiciire mpon3BoHbIE HEKOTOPBIX (PYHKIIHIA.

. dnddepenunansl BBICHIUX MOPSAKOB.

. Beruncnenne ko3 puuumentos psiaa Teinopa.

. CrenieHHbIE PSAABI MIPOCTEUIINX 3JIEMEHTAPHBIX (DYHKIIHIMA.

. IHTEepBan cX0QMMOCTH CTENEHHOTO psaaa. [Ipu3Haku cxoaumMocCTHu.

. ®opmymna Teitsiopa 1 HarpaBieHUE BBIMYKIOCTH Tpaduka GyHKIUH.

. Touku neperuoa.

Llenu obcyscoenus: 0CBOGHUE YHUBEPCATBHOTO UHCTPYMEHTA ISl UCCIIEIOBAHUS
bysKImii — popmynsl Teinopa.

01N DNk~ W

Tema 4. Ixkcmpemymol hyHKyuu om 00HOU nePeEMEHHOI.

Heob6xonumoe ycnoBue sxcTpeMyMa auddepeniupyemoit pynkuuu. Onucanue
MHOKECTBa TOYEK, IMOJO3PUTEIIBHBIX Ha JKCTpeMyM. JlocTaTodyHbie YCIOBUS
AKCTpEMyMa IO CMEHE 3HaKa IepBOM MPOU3BOAHON. JloCTaTOUHBIE YCIIOBHS HKC-
TpEMyMa M0 BBICIIUM MPOU3BOIHBIM.

Ilepeuens 6onpocoe ona oocyxycoenus:

1. Beienenue Touek, moJ03pUTENbHBIX Ha SKCTPEMYM (yHKITUH.

2. [IpuMeHeHne JO0CTaTOUHBIX YCIIOBUM AKCTPEMYMa IO TIEPBOM MTPOU3BOIHOM.

3. IIpuMeHeHre JOCTAaTOUHBIX YCIOBHM 3KCTpEMyMa IO BBICIIUM MPOU3BOIHBIM.
Lenu 06cyscoenus: HAyIUThCS HAXOAUTh TOUKH SKCTpeMyMa (DyHKITHA U OTIpe/ie-
JISITh TUI SKCTPEMyMa.

Tema 5. Hceneoosanue pynkuuii u nocmpoernue 2paghuxos.
[Topsimok moctpoenus: rpaduka ¢pyHkiuu. Ocodble TOUKU Ha rpaduxe. AcuMil-
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TOTHI Tpaduka QyHKIIIH.

Ilepeuensv 6onpocos 011 odcyycoenus:

1. Onpenenuth 06JaCTh CYIIECTBOBAHMS 3TON (DYHKIIUU U UCCIIEA0BAThH MOBEC-
HUE (YHKLIHMH B TPAHUYHBIX TOYKAX MOCIIETHEH;

2. BoIsICHUTH cCUMMETpHIO TpaduKa U NEPUOJUYHOCTS;

3. Haiiti Touku pa3pbeiBa (PyHKIIMH ¥ IPOMEKYTKH HEMPEPHIBHOCTH;

4. Onpenenuth HyU HYHKIIUU ¥ 00JIACTH MIOCTOSTHCTBA 3HAKA,

5. HaliTh TOYKH 3KCTpEMyMa M BBISCHHTH MPOMEXYTKH BO3pacTaHUs U yObIBa-
HUS QYHKIINH;

6. OnpenenuTh TOYKM Teperuda U YCTAaHOBUTH MPOMEKYTKH BOTHYTOCTH U
BBINTYKJIOCTH;

7. HaliTh acCUMITOTHI B ClIy4ae UX CyLIECTBOBAHUS.

Lenu obcyscoenus: pa3BUTHE HABBIKOB MOCTPOCHUS TPapUKOB (DYHKIIHIA MO Xa-
pPaKTEePHBIM TOYKaM, 00yUEHUE TEXHUKE TTOCTPOCHUS Tpaduka QyHKIUH.

Tema 6. Ilepeoodpasnasn u neonpeoesieHHbLIL UHMEZPA.

OrnpeneneHue U CBOMCTBAa HEOMNpeIeaEHHOro uHTerpaia. Tabnuia nepBoodpas-
HbIX. [Ipuémbl BEIYUCIIEHUS TTEPBOOOPA3HBIX HEMOCPEICTBEHHBIM UHTEIPUPOBA-
HUEM, MOJICTAHOBKOH U IO YaCTsIM.

Ilepeuenv 6onpocoe ona oocyxycoenus:

1. Ucnionib3oBaHue TabIUIBI TIEPBOOOPAZHBIX.

2. DneMeHTapHbIE TPUEMBI UHTETPUPOBAHUS.

3. IIlpuMeHeHrne METOI0B MHTETPUPOBAHUS MOJICTAHOBKOM U IO YaCTSIM.

L]enu obcyorcoenus: 0OCBOCHHE TIOHATHUSI HEOTIPEAECTEHHOTO UHTErpaia M MPOCTEH-
IUX IPUEMOB UHTETPUPOBAHUS.

Tema 7. Humezpuposanue payuoHanbHbvlX QyHKyuil.
Ax+ B dx

BrruuciieHue HeonpeneneéHHOro MHTerpaia ax’ +bx +c HNuTerpupoBanue
paIMOHAIBHBIX (DYHKIUI C MOMOIIBIO Pa3I0KEHUS B CyMMY MPOCTEHIINX APO-
oeit. [Ipuém paznoxenus ApoOH HA MPOCTEHIINE, KOT/Ia 3HAMEHATENb — MPOU3-
BEJICHUE MTPOCTHIX OMHOMOB.

Ilepeuenv 6onpocoe 0na odcyrycoenus:

1. IlpencraBrienue parmoHaIbHBIX (PYHKINUN B BUAEC CyMMBI TIPOCTEUIITNX APOOEH.
2. MaTerpupoBanue npocTeimmx apooeii.

Llenu obcyscoenus; OCBOEHHWE METO/A Pa3IOKEHUsl Ha MpocTedIne ApoOu s
BBIYKCIICHUS MHTErPAJIOB OT PAllMOHATBHBIX (PYHKITUH.

Tema 8. Humezpuposanue HEKOMOPBIX GbIPANCEHUIL, COOEPHCAUUX PAOUKA-
JIbl U MPU2OHOMempUuuecKue YyHKyuu.

[ToncranoBku Diepa. PannoHanuzainus TPUTOHOMETPUYECKUX BBIpOXKCHUN U
BBIpAKEHUMN, COACPIKAIMNX CTETICHU C PAIlMOHAIBHBIMH TTOKa3aTEISIMU.
Ilepeuens 6onpocoe ona odcyrycoenus:
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1. BbluucneHue WHTErpajioB BHUAA C MOMOIIBIO MOJ-

2
fR(x,\/ax +bx+c)dx
CTAaHOBOK Juepa.
2. Hcnonp30BaHWe pPAlMOHAIU3HUPYIONIMX IOJICTAaHOBOK B BHJE TaHIEHCA IIO-
JIOBUHHOTO yTJIa.

3. IloacTaHOBKH, palMOHATTM3UPYIOIIME UPPALIMOHAIIbHBIE BBIPAKEHUSI.
r m

k n
4. BbIUKCIICHUE UHTETPAIOB BUIA f R(X’X s X )dx
Lenu obcyscoenus: M3ydnTh pallMOHATU3UPYIOIINE TTOICTAHOBKH.

Tema 9. Onpeoenennvtit unmezpai.

Onpenenéuublii uHTETpaN u ero cporictBa. ®opmyna Heriotona-JleitOnuma. He-
KOTOpPBIE MMPUIOKEHUS ONPEICITEHHOTO HHTErPAJIA.

Ilepeuensv 6onpocos 011 odcyycoenus:

1. Beruucienue onpenesi€HHOro MHTerpaia, UCXOoIsd U3 €ro CBOMCTBA KaK IMIIO-
11aJ1 KPUBOJMHEWUHOW TPAIIEIMU CO 3HAKOM.

2. HenocpencrBennsie npumenenus popmyisl Herorona-JleiOnuna.

3. 3amMeHa NepEMEHHOM B ONPEICICHHOM UHTETPAJIE.

4. ®opmyiia THTErPUPOBAHUS IO YACTSIM B ONPEJCIICHHOM UHTErpaJe.

5. Berunciienue paboThl CHIIbI, IJTMHBI PORACHHOTO TEJIOM MYTH.

6. Brruncnenue mionaan KpUuBOJIMHEHHON Tparneuu.

7. Beranciienue o6bEMa Tel BpalieHusl.

8. [lonsTHE O HECOOCTBEHHBIX MHTETPajaX.

Lenu obcyscoenus: 0OCBOUTH TIOHSATHE OMPENEIEHHOTO HHTETPall, €ro T€OMETPH-
YECKHUI CMBICT U (PU3UIECKHE TTPIIIOKEHUSI.

MaremaTnyeckuii aHaIu3 GyHKIMI HECKOJIbKHUX MEPEeMEHHbIX

Tema 10. @ynuxyuu muozux nepemennsvix. Teopus npeoenoe.

MHO€ECTBO AOIMyCTUMBIX 3HAYEHUI apryMEHTOB M MHOYKECTBO 3HAYECHHN (DYHKIIHM.
OTKpBITBIE U 3AMKHYTBIE MHOYKECTBA HA TUIOCKOCTH M B IPOCTPAHCTBE. VX cBOMCTBA.
JIuHuM ypOBHSI U MX MPUMEHEHHUE JUISl PELLeHUs] MPOCTEUIINX 3a7a4 Ha SKCTPEMYM.
Omnpenenenue npenena GyHKIUM IBYX nepeMeHHbIX. [Ipeaen GpyHkiuu no
HarpasieHuto. Omnpejenenre HenpepbIBHOCTH (yHKIMU. CBONCTBA HENPEPHIB-
HOM (pyHKIIMH, 3a]JAHHON HAa KOMIIAKTHOM MHOKECTBE.

Ilepeuenv 6onpocoe ona oocyxycoenus:

1. ITpumepsl moBepxHOCTEN, N300pakaeMbIX (QYHKUUAMHU ABYX EPEMEHHBIX.

2. lIpeacraBnenue obsactu onpeaeneHus GyHKIUU ABYX IEPEMEHHBIX Ha IJIOC-
KOCTH.

3. IlocTpoeHure TUHUNM YPOBHS U UX UCIIOJIb30BaHUE.

4. Borumncrenue npeaenoB (yHKIUHU IBYX TEPEMEHHBIX.

5. HenpepbIBHOCTH (DYHKIHH, CBOMCTBA 1 IPUMEHEHHUSI.

L]enu o6cyscoenus: OCBOUTb OCHOBHBIE MOHATHSI MHOTOMEPHOT'O aHAIU3a.
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Tema 11. Yacmmnule npouszeooHble nepeo2o NOpsaoKa.

YacTHple MPOU3BOAHBIC MEPBOTO MOPSAAKAa (PYHKIIMH HECKOJIBKUX IEPEMEHHBIX.
Ycnosue nuddepenuupyemoctu GhyHkiuu B Touke. JuddepeHimpoBanue crox-
HoH (pyHkimu. uddepenuuman GpyHkuuu.

Ilepeuens 6onpocoe 0na odcyrscoenus:

1. IlpaBuia BBIYMCIICHHS YAaCTHBIX MPOW3BOJHBIX TIEPBOTO MOPSAAKAa (PYHKITUH
HECKOJIbKHUX TIEPEMCHHBIX.

2. IlpousBoaHBIC CIOKHON (DYHKITHH.

3. MuddepentmpoBanre QyHKIHH 1O HAIPABIICHUIO.

4. T'pamuient ¢ynkimu. Hanpapnenuss HauOOJBIIErO BO3pAcTaHHMA M yOBIBAHUS

(hYHKITUML.

5. luddepenmmar.

6. JlnddepentmpoBanme CI0KHOHN (HYHKIMHU ¢ TOMOIIIBI0 muddeperimana.

Llenu ob6cysrcoenus: HAydyuTbCs M 3aKPENHUTh HABBIKK U (EpPEeHIUPOBAHUS
(bYHKIMIA HECKOJIBKUX TIEPEMEHHBIX.

Tema 12. Ilpouzeoonsvie u ougghepenuuansvt evicuiux nopsaokos. @opmyna Teiino-
pa 0na hynKuuu om 08yx nepemeHHbiXx.

YacTHpIE TIPOW3BOJIHBIC BBICIIMX TOPSIKOB. b hepeHIMabl BRICIIHX TTOPSIIKOB.
Teopema 0 paBeHCTBE CMEIIAHHBIX MMPOU3BOJHBIX 2-T0 mopsiaka. [IpaBuna Bbrumcie-
Husl BeicMX AuddeperimanoB pyakmyu. opmyna Teimopa st QyHKIIUKM ABYX
MePEMEHHBIX.

Ilepeuenv 6onpocoe ona oocyrycoenus:

1. Berurcrienre 4acTHBIX TPOU3BOIHBIX BTOPOTO TIOPSIIKA.

2. Beruncienne qudhepeHIaioB 2-ro mopsKa.

3. KBanmparnunas ¢opma auddepenimana 2-ro mopsiKa.

4. OnpeneneHue MOJOXKUTEIbHOW (OTPUIIATENIBHOM) OMPENeNIEHHOCTH KBajpa-
TUYHOU (POPMBI.

5. Kputepuii CuibBecTpa MOJIOKUTEIBHON (OTpUILIATEIHLHOM) ONpeaeIeHHOCTH
KBaIpaTUYHOU (POPMBI.

6. ®opmyna Teiinopa.

Llenu o06cyscoeHus: OCBOWUTh HABBIKM BBIYMCIICHUS YaCTHBIX IPOU3BOHBIX
BBICIIIMX TOPSIIKOB U (opMysbl Teitsiopa, Kak MHCTPYMEHTA ISl MCCIEIOBAHUS
GyHKIHA HAa SKCTPEMYM.

Tema 13. be3ycnoenwlii IKcmpemym hynkuuu.

JlokanbHbII MUHUMYM (YHKIHMH M JIOKaJbHBIA MaKCUMyM. be3yClOBHBIN 3KcC-
TpemyM. HeoOXxomumble M JOCTaTOUHbIE YCIOBHS JIOKAJIBHOTO SKCTpeMyMa JUist
(yHKIUM 2-X IEPEMEHHBIX.

Ilepeuens 6onpocoe ona odcyrscoenus:

1. OTbICKaHKE TOUEK MOJIO3PUTENBHBIX Ha SKCTPEMYM (MCIIOIb30BaHUE HEOOXOIUMBIX
YCJIOBHI KCTpEMyMa).

2. Ucnionb30BaHUEe TOCTATOUHBIX YCIIOBHI SKCTpeMyMa (PyHKIIMH.
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Lenu o6cyscoenus: HAyIUTbCS HAXOIUTH OE3YCIOBHBIE SKCTPEMYMBI (DYHKITUH
HECKOJIbKUX MEPEMEHHBIX.

Knaccuueckaa 3a0aua mamemamuueckozo npocpamMmupoSanusl.

Meron muoxutenei Jlarpamxa, ero momudukaimsa. HeoOxoquMele U 10CTaTOYHbIE
YCJIOBHS SKCTPEMYMA (PYHKLIMH C OIPaHMYEHUSIMHU-PABEHCTBAMHU.

Ilepeuens 6onpocoe 0na odcyrscoenus:

1. CocraBnenue pynkimu Jlarpanxa.

2. IlpencraBrneHne HEOOXOAMMBIX YCIIOBUM 3KCTpeMyMa C TOMOIIBIO (DYHKIMA
Jlarpanxa.

3. Ilouck ToueK MOIO3PUTENBHBIX Ha SKCTPEMYM.

4. TIpoBepka JOCTaTOYHBIE YCIOBHS SKCTPEMyMa I1eJIeBOM (DYHKIMH, KOT/Ia CYIIECTBY -
eT okcTpemyM (yHkiwu Jlarpamxka.

5. TlpoBepka AOCTaTOYHBIE YCIOBUS SKCTPEMyMa TIeIeBOM (DYyHKITMH, KOTJ[a HE CyIIe-

CTBYET KCTpeMyM (yHK1mH Jlarpamka.
Lenu o6cysrcoenus: OCBOMTh TEXHUKY PELIEHUS 3a/1a4 Ha YCIOBHBINA 3KCTPEMYM.

Tema 14. Ooviknosennoe ougpgpepenyuanvroe ypasnenue (0/1Y) n-co nopsaoka.
[Ipumepsr U3 Gusuku 1 3xoHoMuKH. Hopmanenas dopma OlY n-ro nmopsaka, pas-

PENIEHHOTO OTHOCUTENBLHO cTapiieii mpousoaHoit. OJY 1-ro nopsmka Y =f(x,y)
Ero obmee u yactHoe pemenus. 3amada Komm. Teopema cylecTBOBaHUS W

eIMHCTBEHHOCTH pertieHus 3a1auun Ko, Ocoboe perieHne 3aaayun Ko,

Ilepeuenv 6onpocoe ona odcyrycoenus:

1. Petienue ogropomabix OJ1Y 1-ro nopsizika ¢ pa3aesstonmMucs nepeMeHHbIMU.

2. Pemenne 3amaun Komm.

3. Jluneiinoe OJ1Y 1-ro nopsxa.

4. Pemienne HeogHopoaubix OJlY 1-ro mopsaka METOIOM BapHallii MPOWU3BOJIBHOM

IIOCTOSTHHOMU.

5. YpaBHenue bepHymm.

6. YpaBHenue Pukkarru.

Llenu obcyscoenus: opnaneHue HaBbikamu petienust O/1Y ¢ pazgenstommmucs me-

PEMEHHBIMU.

Oowaa meopus nuneiinoz2o O/Y n-20 nopaoka.

Cooepoicanue nexyuu. Teopema: MHOXKECTBO pettieHnit uHeriHoro OJ1Y n-ro nopsiika
00pa3yroT JIMHEHHOE BEKTOPHOE TIOANPOCTPAHCTBO pazMepHocTy n. Popmyna Jlnysu-
utst. DyHIaMeHTanbHas cCcTeMa pelleHni 3aaaun Ko

Ilepeuens 6onpocoe ona odcyrycoenus:

1. UccnenoBanue cucteMbl (DYHKIMI Ha JTUHEWHYIO 3aBHCHMOCTH C ITOMOIIBIO
nerepMuHanTa BpoHckoro.

2. Tloctpoenue muddepeHIMaTbHOTO0 ypaBHEHUS MO (yHIAMEHTAIBHOW CH-
CTEME PELICHUM.

3. HaxoxieHne o011ero pemeHust ypaBHEHUSI BTOPOro nopsiaka (y KoToporo u3-
BECTHO OJTHO YaCTHOE PEIICHUE) C MOMOIILI0 (hopMyJibl JInyBuLIs.

Lenu ob6cyscoenus: yriryOUTh 3HaHUS O CBOMCTBAX pEIICHUN JTUHEHHBIX nudde-

15



PEHIIMATIBHBIX YPABHEHUN.

Tema 15. Jluneinoe oonopoonoe QY 2-20 nopaoka c nocmoanuvimu Koagpgpuyu-
enmamu.

Bu o0uiero perieHys B 3aBUCUMOCTH OT 3HaKa JIMCKPUMUHAHTA XapaKTepUCTUYE-
CKOro ypaBHeHUs1. JIuneiinoe HeopHopoaHoe O/1Y 2-ro nopsiaka ¢ moCTOSSHHBIMA

K03 PHULIMEHTaMH 1 TIPABOM YaCThIO CIIEIMATBHOTO BU/IA.

Ilepeuens 6onpocoe ona oocyxycoenus:

1. CoctaBneHue XapaKTepUCTUYECKOTO YpaBHEHUSI.

2. 3anuch o0IIeTo pelIeHus: B 3aBUCUMOCTH OT 3HaKa €ro IMCKPUMUHAHTA.

Lenu obcyacoenus: nayuntbes pemath O/[Y ykazaHHoro Buia B oOIieM ciyyae.

Jluneiinoe neoonopoonoe O/1Y 2-20 nopsioka c nocmosaHuvimu Kolgpuyuenmamu
U NPABOIL YACHIBIO CHEYUATLHO20 BUOA.

CTpyKTypa 4acTHOTO perieHrs. MeToa HeonpeaeIeHHbIX KO3 (UIMEHTOB.

Ilepeuens 6onpocoe 0na odcyrscoenus:

1. CrpykTypa 4aCTHOTO pEILICHHSI.

2. Merton HeorpeaenEHHbIX KO PHUIIMEHTOB.

Lenu obcyscoenus: M3yduTh CTpyKTypy uacTHoro pemeHus OJ[Y ykazaHHOTO
BHJIa ¥ HAYYUTHCS IPUMEHSITH METO]T HEOTIPEICIIEHHBIX KO3 PUITUCHTOB.

5. [lepeyeHb y4e6GHO-METOAUYECKOTO 06ecneYeHus AJis1 CaMOCTOS-
TeJIbHOM PaGOThI 00y4YAKUIMXCA MO0 AUCHMIIMHE:

[To mepBoii yactu Kypca «MartemaTuiyeckuil aHanu3 GyHKUUA OJAHOMU Te-
PEMEHHOW» JJIsl CAMOCTOATENBHOIO U3YYEHUSI TEOPETUUECKOTO MaTeEpHUasa mpu-
BEJICHBI HOMEpa IJ1aB U naparpadoB u3 yueoHuka [2]. Jiig mpakTHUeCKux 3aHs-
TUM yKa3aHbl 33/1a4d U3 KHUTHU [2], a TaK)Ke HOMEpa JICKUMI U3 JTOMOIHUTEIb-
HOW JIUTEpaTypsl [S].

[To BTOpO¥ HYacTM AMCHUILIMHBI «MaTeMaTnueckuii aHaiu3 (QYHKIUN
HECKOJIBKUX IEPEMEHHBIX» ISl CAMOCTOSITEIIBHOTO HU3YUYEHHUSI TEOPETUUYECKOTO
MaTepuaja U pelieHus 3a1a4 JaHbl CChUIKM Ha UCTOYHUKU [1, 3] u 3amaunuk [2]
CITUCKA OCHOBHOU JINTEPATYPHL.

O0ma
| Cpoku
HaumenoBanue pa3jaesna (tembl)| Tpy- | @opMa caMmoCTOsATE b~ | IPEIOCTAB-
JTUMCIHHUILIMHBI 0~ HO padoThHI JICHUH pa-
ém- 0ot
KOCTh
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yacbl

1-ot1 cemecmp
Mamemamuueckuii ananu3 QyHKyuil 00HoOIl nepemeHHO

Paszoen 1. Beeoenue ¢ ananus

CaMOCTOSITEIILHOE
OCBOEHUE TEOpeTHYE-
CKOT'0O MaTepuana:

aexmuu Ne 1, No2, No3,
N4, Ne5; I'm. 3, §l1-4.
I'n. 4, §2-8,'n. 4, §12.

Tema 1. Teopus npenesnos. 4  |Pemenue 3amau: c. 14,
yétHeie NoNoe 22-36. c.
17, uétapie NeNe 64-68.
c. 48, uétupie NeNe 234-
250. c. 49, uétupie NeNe
282-296. c. 46, npumep
5.c.47, NoNe 224-227.
Pazoen 2. Jlugppepenyuanvnoe ucuucnenue

)

CaMOCTOSITEIIFHOE
OCBOECHUE TEOpeTHYe-
CKOT'0O MaTepuana:

ek Ne6, Ne7: I'm. 5,
§1-4,Tn. 5, §3,8,6,11.

4 |Pemenme 3agau: c. 56,
yétHple NeNe 12-18.

c. 57, uéTHbIC

NeNe 36-48. c. 56, uért-
Hele NoNe 20-32.

Tema 2. luddepenmuansuoe ucumucie-
HUe QYyHKIMM OJJHOM MepeMeHHOM.

c. 72, Ne 282.
CamocrosiTenbHOe
OCBOGHUE  TeopeTHye-

Tema 3. ®opmyna Teitnopa. 4 |ckoro Marepuasa:
aeknpsa Ne9, NelO; I'm.
5, §14.
CamocrosiTenbHOe

Tewma 4. DxcTpeMyMbl PYHKITUH OT OJ1- OCBOCHHE — TCOpeTHTe-

HO TIepeMEHHOH. 4 |ckoro MaTepuana:
nekrus Ne§8; T'm. 5, §12,
13, 10.

Tema 5. UccnenoBanue GyHKUUH U 110- 4 |CamocrosTenbHoe

CTpOeHHE IrpaUKOB. OCBOEHUE  TeopeTHye-
CKOTO Marepuana:
aexkmusg Nell;, TI'm 5,
§15.

Pemenne 3amau: crp. 78,
79, npumepsr 8,9. C. 81,
NeNe 298, 302, 312, 326,

") CTyneHTBl PENOCTABIIAOT BHIMOJIHEHHBIE CAMOCTOSATENLHO PaboThI MO TEMe KakKIBIM pa3 Mepes] HauaioM
MIPaKTUYECKOI0 3aHATHUS, IIOCBSILEHHOIO CIEAYIOLIEHN 3a HEU TeMe IIPOrPaMMBL.
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| 334, 342. |

Pazoen 3. Hnmezpanvnoe ucuucnenue

CaMOCTOSTEeIIEHOS
OCBOCHUC TCOPCTUYUC-
CKOI'O MaTcpuaJia:

Tewma 6. [TepBooOpa3Has U HeonpeeIeH-

o 4  |nexmug Nel2, Nel3; I'm.
HBII HHTETpaJL.

6,81-3,; I'm. 6, §4.
Pemenne 3amau: c. 86,
yétapie NoelNe 2-20.

CamocTosTeNbHOE
OCBOCHUC TCOPCTUUC-
CKOI'o MaTrepuajia:

Tema 7. UHTErpupOBaHKE pallMOHATb-

HBIX (yHKIHHA, 4 |nexuus Nel3, ctp. 115;

I'n. 6, §5. Pemenne 3a-
nad: crp. 101, uérHbie
NoNe 230-240.

CaMOCTOSITEIILHOE
OCBOECHUE TEOpeTHYC-
CKOI'0 MaTepuana:

Tema 8. MHTEerprpoBanne HEKOTOPBIX
BBIPAKEHUI, COiepKAILUX PaUKaIbl U 4
TPUTOHOMETPUYECKHE (DYHKIIHH.

nekums Nel4; I'm. 6, §4.
Pemenue 3amau: ctp. 90,
yétaple NeNe 36-56. C.
93, uyérHbIC NeNe
102-116.

CamMoCTOSTEIIBFHOE
OCBOGHHE  TEOpeTHYe-
CKOT'O MaTepuana:
aeknmsa  Nel5,  Nel6,
Nel7; T'm. 6, §§ 6, 8, I'n.
6,85 7,9, 10, ; I'm 6,
Tema 9. OnpenieneHHbIA HHTETPAIL. 4 |§11.

Pemenne 3amau: c. 104,
gétHpie NoNe 254-268. c.
108, u€rapie NeNe 290-
294. c. 110, uétabie NoNe
308-316. c. 111, u€THEIC
NoNo 318-324.

3-nii cemecTp
Maremarnyeckuii aHAIN3 PYHKIMIA HECKOJIBKUX MePeMEeHHbIX

Paznen 1. IndgdepenuuannbHoe ncuncjieHue

CamocTosTenbHOe
OCBOGHUE  TeopeTHye-
CKOTO MaTepuana.
Pemenwne 3amau: c. 181,
Tema 1. @yHKIMHA MHOTHX TIEPEMEHHBIX. yétHble NeNe 39-52, yér-
Teopus npenenos. Hele NeNe 53-58. c. 183-
184, NoNe 59-66, 75-79.
JlonmonHuTeNbHBIE 3ajaa-
Yi BBIJAIOTCA TIpernojia-
BaTEJIEM.
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Tema 2. YacTHble POU3BOTHBIE TIEPBOTO MO-

CaMocCTOSTEIIEHOE
OCBOEHHE TeopeTHye-
CKOT'0 MaTepuara.
Pemtenne 3amau: c. 185-

4 (186, uétupre NeNe 1-19.
PAIKA. c. 190-191, u€tupie NeNe
46-58. c. 190, NoeNe 34-
45; c. 193 NeNe 81-88,
89-90.
Tewma 3. TIpomsBoasbIe 1 U hepeHITATBT Pelmenue 3aa4, BbLIAH-
BhICIIMX MopsiikoB. Popmyiia Teitnopa s 4

(YHKIMH OT ABYX ITEPEMEHHBIX.

HBIX ITPCIIOAaBaTCIICM.

Paznen 2. IxcrpeMym QyHKIMIE HECKOJIBKUX MePeMEHHbBIX

Tema 4. be3ycroBHBII SKCTpeMyM (DYHKITHH.

CaMOCTOSITEIEHOE
OCBOCHUE TeopeTHYe-
CKOT'0 MaTepuaa.
Pemenme 3amau: c. 195
YETHBIC

NeNe  109-119; ¢.196
yétabie NeNe 122-128

Tema 5. Kimaccuueckas 3aqa4a MaTteMaTHye-
CKOT'O IMPOTPaMMHUPOBAHYIS.

CamocTosTeNIbHOE
OCBOEHHE TEOpeTHYC-
CKOTO MaTepuaia.
Pemrenune 3amay, BbIIaH-
HBIX TIPEIO/IaBATEIICM.

Pasnen 3. O0bIkHOBeHHBIE TU()(pepeHIATbHBIC YPABHECHHS

Tema 6. OObIKHOBEHHOE /T (epeHIATTEHOS
ypasHenue (O/Y) n-ro mopsimka.

CaMOCTOSTEIIEHOC
OCBOEHUE TeOpeTHYe-
CKOr'0 Marepuarna.
Pemntenue 3amau: c. 226
yétapie  NeNe  24-3],
32-35. c¢. 228, uérHple No
Ne 43-58. C. 229, uérHEIC
NeNe 59-66.

Tema 7. O6mast Teopust mHeiiroro O1Y n-
TO MOpsIZIKA.

CamocTosTeNIbHOE
OCBOEHUE TeopeTHYe-
CKOr'0 Marepuarna.
Pemienne 3amau, mnpen-
JIOJKEHHBIX npenojia-
BaTEJIEM.

Tema 8. Jluneiinoe ogHopomHoe OAY 2-ro
TIOPsZIKA C TIOCTOSTHHBIME KO3 (UITMEHTaMH.

Pemenne 3amag c. 232-
233, uétapie NoNe 84-97, u
3aja4, TPEUIOKEHHBIX
MPETIOABATEIIEM.

Tema 9. Jluneiinoe nHeognopoaHoe OY 2-ro
TOPSIZIKA C TIOCTOSTHHBIMU KO3 pHIIrieHTaMI
Y TIPaBOY YaCTBIO CHEIMAIBHOIO BHJIA.

Pemenne 3amau:
c. 236-237, uétabie NoNe
98-117.
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6. PoH/J, OLIEHOYHBbIX CPEACTB AJIA IPOBEeAEHMA MIPOMEXKYTOYHOM aT-
TeCTalMy 00Y4aloLMXCS M0 AMCHUILINHE

OcHOBOM 1Ji OmpeleseHusl PeUTHHra OO0YydYaroIerocsi SBJISIIOTCS HWH-
TerpajibHbIe PEUTHUHTOBBIC MOKa3aTeIM YU€0bl CTYJICHTA 32 CEMECTpP U 3a y4eo-
HBII TrOJ, KOTOPBIE, B YACTHOCTH, CKJIAJIbIBAKOTCSI U3 PEUTUHIOBBIX MOKa3aTeen
M0 KaXJI0M y4yeOHOW AMCIMIUIMHE. DTU TOKa3aTelu pa3HeceHbl Mo TpEM OJo-
KaM: OIICHKH YCIIEBAEMOCTU O0YyYarOIIEeroCs M0 JUCIUIUIMHE B TEUEHHUE CEMECT-
pa (bJaok 1), mo utoram sk3aMmeHannoHHoi ceccuu (Baok 2) u omeHku cou-
aNnbHBIX XapakTepucTuk oOydaromierocs (baok 3). Ilocnemnuit popmupyercs
JlexanaToM.

CooTBeTcTBHE OIEHOK MATHOAJUILHON HIKAIbl PEHTHHTOBBIM M €BPOMEH-
CKHMM OIlIeHKaM mpejicrtaBieHo B Tabnuue 1: ot 90% mo 100% - «Otnuuno», oT
75 no 89% — «Xopomo», ot 60 10 74% — «Y 10BIETBOPUTEIBHO», MeHee 60% —
«HeynoBieTBOpUTEIIHHO.

Tabnuya 1
IIIxaJjia cooTBETCTBHUSA OLIEHOK
OneHka no nATHOANJILHOM Peiitunrosas ouen- | EBponeiickas
mKaJje Ka, % OlleHKA
«Otnuroy (5) 90-100 % A
0
«Xoporoy» (4) %_2? ‘;Z Ié
«Y noBIEeTBOPUTENIBHOY (3) 0774 % b
60-66 % E
«HeynosnerBoputenbHoy (2) Menee 60 % F

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MO TUCLUUIIMHE OCYIIECTBIAECTCA IPH
MOMOILU TPEX KOHTPOJIBHBIX TPOBEPOK (Cpe30B) B 6-10, 12-10 u 15/16-10 Henenu
ceMecTpa.
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1-b1ii KOHTPOJILHBIN cpe3 3HAHMM MO AUCHMUIUIMHE «MaTremMaTu4yecKuii aHa-
TU3» TPEACTaBIseT co00M (DPOHTANBHBIA OMPOC AYIUTOPUHM MO TeMam 1-4.
[IpuMepHBIii CIUCOK BOMIPOCOB COAEPKUTCS B IPUMEPHOM IEPEYHE BOIPOCOB K
AK3aMEHYy. DTOT CIIUCOK cooOmaeTcs cryjentam 3apanee. CTyJeHT 00s13aH OT-
BETUTh Ha MOCTABJICHHBIN BOMpOC cpa3y, 0e3 moAroroBku. Kaxaomy cTyaeHTy
B Ipoliecce GpPOHTATBLHOTO OMpOca MPEAOCTaBIACTCS BO3MOXXHOCTh JaTh OTBE-
THl HE MEHEE, YeM Ha 5 BOIPOCOB CMHCKA. B 3aBUCMMOCTH OT MPaBUJIBHOCTH U
MOJTHOTBI OTBETOB CTYJ€HTa €My COOTBETCTBEHHO BBICTABJISIETCS OIIEHKA IO
100-6amapHOi (%Y%) mikane, koTopas 3aHOCUTCS B «BeIoMOCTh OLIEHKH ycrie-
BA€MOCTH 00YYAIOIIUXCS B TEUCHUE CEMECTPay.

2-0f M 3-mMil KOHTPOJbHBbIE Cpe3bl 3HAHMH CyTh BHEAayJUTOPHBIC

KOHTPOJIbHbIE paOOThl. THUIOBBIE BapuaHThl KOHTPOJIBHBIX PAaOOT NpPHUBEIEHBI
Huke. OIEHKH 32 KOHTPOJIbHBIE pa0OTHI BBICTABISIOTCS B BUAE A0iIU B %%
pEIIEHHBIX CTYJEHTOM 3ajiad OT MOJIHOrO Habopa 3agau Bapuanta. Kpurepuu
OLICHKM KOHTPOJIbHBIX pa0dOT COOOIIAOTCSA CTyJEHTaM 3apaHee. PesynbTaTsl
3aHOCATCA B «BemoMocTh OLIEHKHM yCHeBaeMOCTH OOYYaroIIUXCS B TEUYECHHE
CEMECTPAY.

PesynbpTupytomnieit oneHkoit mo gucuumuiuae (mo broky 1) sBisieTcs
Cpe/JHsisl OlleHKA, TI0Jy4YeHHass O0y4aroIIMMCs 110 UTOraM BceX (OpM KOHTPOJIS
B TEYEHHUE BCEro CeMecTpa.

[IpenonaBarens B 00s3aTeIbHOM MOpsiiKE HHHOPMHUPYET 00YHAIOIINXCS O
KPUTEPUSIX OLEHKH YCIIEBAEMOCTH MO IUCUUIUIMHE U UHAUBUAYAIBHO KaXI0TO
CTYJIEHTa O pe3yJbTaTaX KOHTPOJBHBIX CPE30B, O JOCTUTHYTOM YPOBHE YCIIEBa-
eMocTH (B %) 10 TMCUUIUIMHE N0 KaKJOMY CPe3y B OTJEIbHOCTH.

PeliTunroBas cucrema InpeaycMaTpUBaeT IMOOILIPEHHE O0yYarolMXcs 3a
ydacTue B Hay4HOM paboTe WM OcoOble YCNEeXH B U3YUYEHHUU AUCLUILIIMHBL.
[IpenonaBarens MOKET CaMOCTOSATEIBHO NMPUHUMATh PEUIEHUS O MOOLIPEHUU
OoOy4YaromMXxcs JOMOJHUTEIbHBIMU PEUTUHTOBBIMU OajulaMHM 3a MOJATOTOBKY
JOKJIaJla U BBICTYIUIEHHE HAa HAy4YHOM CEMHHApE, KPY>KKEe WIH KOH(EepeHLHH,
OIMyOJIMKOBAaHUY HAyYHOU paOOThI U POUYUE AOCTUKEHUS.

IIpuMepbl THNOBBIX BADHAHTOB KOHTPOJIbHBIX padoT (2-0if cemecTp)

BapuaHTbl KOHTPOJILHOM padoThl Ne 1

3agaua Ne 1. Beruucnuth npejed.

C 3T 4Ax 42 .
1 lim 4 | lim b —
: S T g |
=t ¥ —x+1 X+4 =16,
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. il
- 1
) lim ———

y—g I+ CO3X

. sINx—Cosy
lim ———

T ter—|

N

4

; lima/l + 2x

Tl

lima/l —2x

]

3agauya Ne 2. MccrnenoBarh (hyHKITHIO:

e Omnpenenutb 001aCTh CYIIECTBOBAHUS 3TOU (YHKIIMH U HCCIEAOBATH MO-
BeJIcHHE (PYHKIIMY B TPAHUYHBIX TOUKAX MOCTEIHEH;

BaHUs (QYHKIUH;

BoisicHuth cuMmMmeTpuio rpaduka v nepuoaUdHOCTb;

HaiiTi Touku pa3peiBa PyHKIUN U TPOMEXYTKH HEMPEPHIBHOCTH;
Onpenenuts HyJIHU PYHKIIMU U 00JIACTH MOCTOSTHCTBA 3HAKA;

HaiiTi TOUKM 5KCTpeMyMa U BBISICHUTH MPOMEXKYTKH BO3pAaCTaHUS U YOBbI-

e Ormnpenenutb TOYKH Meperuda U yCTaHOBUTh MPOMEKYTKA BOTHYTOCTU U

BBIITYKJIOCTH,

e HaiTu acuMOTOTHI B Clly4ae UX CYILECTBOBAHUS;
e VYKa3zaTh T€ WIH UHbIE OCOOEHHOCTH rpadukKa;

e [locTpouts rpaduk GyHKIHH.

| V=xe 4 |V TE ¢
v=r—1 =21 =1
, . 5 . | I/l
V= {3.{ | {_}\]{J'. 1 III' =X :':,-;. b}
3 6

BapuaHTbl KOHTPOJIBLHOI padoThI Ne 2

3agaya Ne 1. Beruncinuts HHTErpasibl

|'.1':§|".1“" — 8dx

- oty

1 ) 5 | [
S L J 4 {,:"
- arctgy | v
| —_:f'lr"'. 'CL‘I'S'J?
M |—\/— dx
* X
[ 3+ cosSx sin Sy s dv
|1 A
34200

. ey
Uy

SArCSInyY 4+ X
— —dx

y | — -

3agaua Ne 2. Beryuciauth MHTETpajibl
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1 [.1‘%{'[ —x dy 300

= 24 cosx

sinx cos” xy | ——

¥
¥
-
]
-

3agaua Ne 3. Haiitu niomaas GuUrypsl, OrpaHU4E€HHOMN JIMHUSIMU

v =4x,x=5

v=pl+Ly=0x=-2.x=1

IIpumepbl THIIOBBLIX BAPUAHTOB KOHTPOJILHBIX padoT (3-0if cemecTp)

BapuaHTbI KOHTPOJILHOM padoThl Ne 1

=Xy +y-12y.

3agaua Ne 1. Haiitu sxcTpeMyMbl QyHKIIUN

3agaua Ne 2. Haiitn yciioBHble SKCTpeMyMbl QyHKImu U= 9 ~ 3x—=4y

X+y =25,

OTHOCHUTCIJIBHO 3aJaHHOT'O YPABHCHHUA CBA3U

3agaua Ne 1. Haiitu skcTpeMyMbl pyHKIIUU

Z= xy+570+2—;, (x>0,y>0).

3agaua Ne 2. Haiitu paccTosiHEE OT Hadajla KOOPAWHAT JO KPUBOM
2 2
7X-6xy+7y =8.

3aaya CBOJAUTCS K HAXOKJCHHUIO TOYKH YCIOBHOIO MUHUMYMa (DYHKLIUN

1

u==|x"+y*.

2

OOBsicHuTe, MOYEMy'!

1= ¢ (5-2x+y).

3agaua Ne 1. Haiitu skcTpeMyMbl QyHKITUU
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3agaya Ne 2. HaiiTu ycioBHbIE SKCTpEMYMBbI (YHKIUH

u=1-4x-8y

2 2 _
OTHOCHTEJIBHO 33/[aHHOTO YPABHEHHS CBSI3H X 8 J = 8.
BapuaHnTbl KOHTpPOJILHAs padoTra Ne 2
3apaya Ne 1. Pemuts 3amauy Komm:

1 y =tgx-tqy, Vil =x/4.

2 ' =y =0, yl1=1.

3 W +x=0, yl1=0.

4 11+ y%)dx+1+x% dy =0, y[1/=0.

5 (1+x2)dy—2xydx20, yl=2.

6 2_1"\!;:_1'_ vid=1.

7 o' =yv/Inx, viel =1

8 XV 4 v=0, yl1=1.

9 Vi=12v + 1 ctgy. via/4=1/2.

10 v v =0, vi=11=1.

3agaua Ne 2. Haiitu o01iee penieHre ypaBHEHUS.

1.y —5y—-6y=0;
2.y +9y=0;

3.y +6y +25y=0;
4. y =3y +2y=0;
5. y —4y+3y=0;

6. y —6y+9y=0;

7.y +4y=0;
8. y +4y+5y=0;
9. y +y=0;
10. y +4y+4y=0;
11. y —y=0;

12. y +4y+5y=0;

3agaua Ne 3. Haiitu o01iee penienrie ypaBHEHUS.

1.y +4y=1-3x;

9y +y=sin2x;

4y +2y-8y=[12x+20/e™;

5y +4y=12cos2x;
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3 V'=2y'+y=sinx+2cosx; 6. y —4y+5y=2cosx+6sinx;

O nopsijake noaBeIeHNsI HTOTOB IK3aMEHAMOHHO cCecCUum

Nudopmupoanne 00ydaronmxcs 0 IOpsIKe U MpaBuiIax MPOBEICHUS JK-
3aMeHa MO JUCIUIUIMHE U KPUTEPUSX BBICTABJICHHUS OLICHOK 3a BCE MPOMEXKY-
TOYHBIC BUJIbI KOHTPOJS 3HAHUW OCYIIECTBIISIETCSA IpEIojiaBaTesieM B Hadalle
ceMecTpa.

Bce pe3ynbrarthl KOHTPOJIS YCIIEBAEMOCTH OOYYAIOIIMXCS OTPaKArOTCS B
JKypHaJiax yuera MoCeliaeMOCTH U ycrneBaeMocTh. Ha 0CHOBe OIIEHOK, 3aHECEH-
HbIX B JKypHaJbl YyuyeTa MOCEIIAEMOCTH W YCIEBAEMOCTH, IPENOaBaTeNIN
BBICTaBJISIIOT UTOTOBBIC OLICHKU MO JUCHUIUIUHE, 3aMOJHIIOT COOTBETCTBYIOIINE
BEJIOMOCTHU U 3a4€THBIC KHUKKHU CTYJACHTOB.

B BezmomMocCTsIX MO UTOTaM 3K3aMeHa BBICTABJISICTCS OIICHKA 110 5-TH OaJlIb-
HOM IIKaJe, pEeUTUHTOBAas OLIEHKA, olleHka 1o cucreme ECTS.

Hampumep:

4 B 82
5 A 95
2 F 40
B 3aueTHBIX KHM)KKaxX 11O UTOTaM 3K3aMEHA BBICTABIISIETCS OLIEHKA 110 5-TH

OaNIbHOM 1IKaJie, peUTHHTOBas OlleHKa, orleHKa 1o cucreme ECTS. Hanmpumep:

XOpOIIIO
(82/B)

0] 051
OTJIMYHO

(95/A)

PeiituHroBeiM mnokasarenem no bioky 2 sABISIETCA OLEHKA, MOJy4YeHHas
oOyyaromumcsi Ha 3K3amMeHe win 3adete. OTBET 00ydYaromerocs Ha 3K3aMeHe
WU 3a4eTe OIleHHUBAeTCs B % C Y4eTOM IIKaldbl COOTBETCTBUS PEHTHHIOBBIX
OIICHOK OIleHKaM MATHOAJILHOM IIKaJbl (Tabnaumna 1).

[Ipy momyyeHun oOydYarOIIUMCS Ha DSK3aMEHE HEYJIOBJICTBOPUTEIBLHON
OIIEHKH B BEJOMOCTb BBICTABJIACTCS peUTUHTOBas OlleHKa B %% (MmeHee 60 %),
COOTBETCTBYIOIIAS €r0 (PAaKTHUECKOMY OTBETY.

[Tpu mepecaade ’3x3amMeHa WM 3a4eTa MPUMEHSIETCS CIASAYIONIEee TPABUIIO
npu (QOpMHUPOBAHUM PEUTHUHTOBOM OLEHKU: 1-1 mepecaada — QaxTuueckas
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pPEUTUHTOBAs OLIEHKA, MOJy4YeHHas oOydaromuMmcs 3a oTBeT, MuUHYC 10%; 2-s

nepecaada — (pakTudeckasi peUTUHTOBAs OIIEHKA, MOJTyYeHHass 00yJaromuMcst 3a

otBeT, MUHYC 20%.

Ilpumepnuiii nepeuensv 60npocos K 3auemy

Yacre I. MaTtemaTndyeckuid aHaau3 GQyHKUIMHA OHOI MepeMeHHOI

Beeoenue ¢ ananus.

l.

nalb N

% N o

CrenenHas (yHKIMs (CBOMCTBaA, rpaduK).

[TokazarenbHast ¢GyHKIMS (CBOMCTBA, rpaduK).

Jlorapudmuueckas ¢yHKIuUs (CBOWCTBA, Tpaduk).

OCHOBHbIE TPUTOHOMETPUUECKHE (DYHKLUU HAa TPUTOHOMETPUUECKOM Kpyre
(ompeneneHus 1 CBOICTBA).

YeTHble U HEUETHBIE (PYHKLINU (OMpeeTIeHHs], IPUMEPHI).

OyHKIUS 0OTHON TIEpEeMEHHOM (OTpeIe]ICHIE U CTIOCOOBI 3a1aHus (PYHKITHN).
OnemeHnTtapHbie QYyHKIUH (ONPEICIICHUE).

PannonanbHas GyHKUHS U €€ TpaduK.

9J1emeHmbz meopuu npeoenos.

1.

2.

W

NS e

[Ipenen yucnoBoOil mocCienOBaTENBHOCTH (ONpEACIIEHUEe U CBOWCTBA Mpeje-
JIOB).

CBolicTBa CXOIAIINXCSA ITOCIEA0BATEIILHOCTEM.

[Ipu3nak BeliepmTpacca cynieCTBOBaHMS Mpeaerna IOCIEA0BaTENbHOCTH.
Bropoii 3ameuarenbHblil ipenen (0e3 10Ka3aTeNbCTBA).

Uucnossie psabl. [Ipu3Haku cXOAMMOCTH YUCIOBBIX PSAIOB.

[Ipenen dbyukumu (onpeneneHue, CBOMCTBA MPEIETIOB).

[IepBrIil 3ameyaTebHbIN IPEAET.

Omnpenenenue (QyHKOMM, HEMPEephIBHOW B Touke. CBOWCTBAa (PYHKIUHU, HE-
npepeIBHON Ha oTpeske (0e3 mokaszarenbcTBa). [lokasats 3Tu cBOMCTBA Ha

npumepe: V=% —2<x<l.

TeopeMa 0 HENPEPBHIBHOCTHU 3JEMEHTAPHBIX (PYHKLIMH ((POopMyIHpOBKa, IpH-
MEpBHI).

HakyionHbple acUMOTOTHI rpaguka GyHKIMU OAHOW HE3aBUCHUMOW MEpPEMEH-
HOM.

Jupgepernyuanvroe ucuucnenue.

l.

(O8]

[TpousBogHas ¢yHKIMH. Teopema O CBS3M CYIICCTBOBAHHUS IMPOWU3BOTHON
(GyHKIIUM B TOUKE  C HEMPEPHIBHOCTHIO (DYHKIIMM B 3TOM TOUKE.
Huddepentman GyHKIINN, €0 TEOMETPUIECKUN CMBICIL.

[IpousBoaHas CIOKHOW PYHKITUH.

[IpousBoanas obpaTHO¥ (GyHKIMH (MpUMEP: BBIBOA (HOPMYJIBI JJIsi MPOU3-

BOHOM (yHKiun Y — dTCSIM Ay

Teopema Jlarpamka O KOHEYHBIX  HIpupamieHusix (hopMyiIupoBKa Hu
JI0Ka3aTeIbCTBO).
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6. ®opmyna Teinopa Ay GyHKIIMU ¢ OCTATOYHBIM WieHOM B ¢opme Jlarpanxka
(6e3 mokazaTenbCTBA).

7. OnucaHre MHOXECTBa TOYEK, MOJI03PUTEIIbHBIX Ha AIKCTPEMYM (DYHKIIUU OJI-
HOW HE3aBUCHMOM MTEPEMEHHOM.

8. Ilpou3BogHasi CyMMbl, NOpPOU3BEACHUS W YAcCTHOrO JBYX (yHKUUNA (c
JI0Ka3aTeIbCTBOM KaKOU-TMOO0 OJTHOM U3 3THX (POpMyJT HA BBEIOOD).

9. ®opmyna Teinopa aas GyHKIUHU OJTHON MEPEMEHHOM C OCTATOUYHBIM YJIEHOM
B JIOKAJIbHOM BHJIE.

10.Crenennsie psanbl. Pangnyc cXoIMMOCTH CTENEHHOTO pAJIa.

11.Heob6xoqumoe ycnoBue H3KCTpeMyma (YHKIMHM OJHOM TEPEMEHHOM.
Knaccuduxkanus Touek mo103pUTENIbHBIX Ha SKCTPEMYM.

12.loctatouHoe yciaoBUE IKCTpemMyMma (GYHKIUHA B CTAIlHOHAPHOW TOYKE I10
CMEHE 3HaKa MPOU3BOIHOM ITON (DYHKIIMH B OKPECTHOCTHU JAHHOU TOYKH.

13./locTaTouHblid TPU3HAK SKCTpeMyMa (YHKIIMA B CTAIIMOHAPHOW TOYKE I10
3HAaKy HEHYJICBOM MPOW3BOJHOW MHUHUMAIBHOTO MOPSAKA, BBIYUCICHHON B
JTOM TOUKE.

14.1IpaBuno Jlonurans (6e3 qokazaTenbcTBa). TeopeMa 0 CpaBHUTEIBHOM CKO-
POCTH pOCTa CTENEHHOM U iorapudmMudeckoi QyHKIUA Ha OECKOHEYHOCTH.

15.11paBuno Jlonurans (6e3 qokazaTenbcTBa). TeopeMa 0 CpaBHUTEIBHOM CKO-
POCTH pOCTa CTETIEHHOM U TIOKa3aTeabHON (QYyHKIMN HA OECKOHEUHOCTH.

16.Touka meperuba Ha Tpaduke (GyHKIUU (ONpeAeiIcHUEe W aHATUTUYECKUN
MIPU3HAK).

Humeepanvrnoe ucuucnenue.
1. ®opmyna Herorona-JleiOuuna.
2. 'eomeTpuyeckuil CMBICIT OMNpPEAECICHHOTO WHTerpaia. BeluncneHnue mioma-
I (QUTypbl, OTPAaHUYECHHON AJUIAIICOM.
3. O0beM Tena, MOITYYEHHOrO BpAIlEHHMEM KPUBOJIMHEWHOW Tpameluu BOKPYT
ocu Ox.
4. 3ameHa IEpEMEHHOM B ONPEICICHHOM UHTErpae.
5. O6bem Tena, MONYyYEHHOrO BpAlllEHHMEM KPUBOJMHEWHOW Tpameluu BOKPYT
ocu Oy.
6. Teopema 00 MHTErpUPOBAHMM PAIMOHAIBHBIX (DYHKIMI C MOMOIIBIO pa3-
JIO’)KEHUS Ha MpocTeiiue apoou (GopMyIupoBKa).

= tgz
7. Pannonanusupyromnias noJacTaHOBKa

Ax+ B dx

2
8. BBIUKCIICHIE HEeOPEIEICHHOr0 HHTerpana Buaa ~ X +bx+c¢

7

m
IR(x,xk yeens X )dx
9. Briuucienue HCOIIPCACIICHHOI'O MHTCTIPala BUAA , TA€
R — BBIpakeHUe, MOJTYYEHHOE IMPHU MOMOIIM YEThIpeX apuPMETHUECKUX ICH-
CTBI/Iﬁ Hal YKa3aHHbBIMH CTCIICHAMMU X, IIOKA3aTCIN CTeHeHeﬁ — paduOHAJIBHBIC
yuciia.
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Ax+ B dx

2
10. BelumciieHne HeonpeaeeHHOTO HHTerpaia Buja  Vax +hx+c
11. ®opMyna UHTErpUpOBAHMS O YACTAM (IIPUMEP: BBIYHUCIECHUE MEPBOOOpa3-
. J \x® +1dx
HOM ).
12. CBoucTBa HEONPEIETEHHBIX HHTErPAJIOB.

13. 3ameHa nepeMeHHON B HEONPEIEIECHHOM MHTerpaie (IpuMep: BbIUKUCICHUE
dx

2
nepsooGpazuoii VX~ +1),
14. Tlnomaas KpUBOJIMHEHHON Tparnenuu (onpenesneHue u popmysa st BIYUC-

JICHUS TUIOIIAIN).
j Va* —x*dx

15. BplunciieHre HEONMPEACIICHHOTO WHTErpaia
3aMeHpl X = dsint),
16. 3ameHa nepeMEeHHON B HEONPEAEIECHHOM HHTErpasie (IpuMep: BbIUYNUCICHUE

dx

(mpu momo1u

2 2 .
nepBoobpasHoit V¢ — X mpu momomu 3amensl X = asSing),

I R(sin x,cosx)dx

17. Beruncnenue HEONpeeIEHHOIO UHTErpajia BUjia , e R —

BbIpakeHue or SIMX y COSX ' romyyeHHOE C MOMOIIBIO YeThIpex apudmernye-
CKHUX JICMCTBUMU.
18. ®opMyna HHTETPUPOBAHMS TIO YACTAM (IIPUMEP: BBIYHUCIECHUE MepBOOOpa3-

. J.\/l—xzdx).

HOHU

Jf@)dx==]f(x)dx
19. Teopema: « b

byHKIMHA ACH

[a,D]

JUIst JTI0OOM HEeTIPEepBhIBHOW Ha OTpE3Ke

Ilpumepvr munogwvix 3a0au K 3auemy

Yacts I. MaTematnueckuii ananmu3 GYHKIIUN OJTHOW IMEPEMEHHOMN

Havitu nipenensr:

i
| H}J}t}:\ | ”‘jlt}t} o " |
lim —— lim —— lim ——— lim

1) H— n+l : 2) ”_}-;_-EH*ZH}U; 3) H—s=o N

ot

2xT—3x+1
. > 2 = 3
4) Y= 307+ Tx+8

2

' SIn X X+a

) 371 . . o ) f

lim lim lim xsin— lim | —|

o aX T . X e X—d
5) ¥—=x 3. 6) yox : 7) x—0 ; 8) ¥
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Kaxkoe Bripaxenue 60bIII€ PU JOCTATOYHO OOIBITUX -V !

2) 2006342004 iy 0001579 6) 2%y 27070

OrnpenenuTs 00J1aCTh CYIIECTBOBAHUS CICIYIOMMNX (PYHKITHINA:
p="_ [ 3 v={ Xx=2|
' - VRS N
a) [+, 6) : ; B) 2 :
1—lﬂ| ¥ Jr| el v 4lal v_2 v=,Jsinl Vx|
9 99 Il - g'_ 1 ‘I.._.l ‘I g'_ l_ul . ‘ 1 .
) x’) e) ;

v=lg

f)

sin- | . o
Ty | v=InlIn x| y=arccos! 2sin x|
x) \ ; 3) ; H) - .

Omnpenenuts 00JIACTH CYIIECTBOBAaHUS W MHOKECTBO 3HAUEHUH CIIEAYIOLINX
(GyHKLHIA:

2x
S V=arccos
a— { " ‘ f}
y=y 24 x—x v=lgl -2 cos x| -
) - - g) T : B) [4x :
X
1—a1mm| lg —} | 2 l
V=8IN7 X—SIN X —
r) ; 1) - :

OHpe,Z[eJII/ITB KaKHc N3 (I)YHKIII/Iﬁ SABJIAKOTCS YCTHBIMHU, 4 KAKHNC HCUCTHBIMU

3y 3 Il ag¥ L g X g
a)f” X—x" 6)f1|Jlxl Jlill B.-f.-” at+a toa=

>

' x|=In

flx|= “j_;"' 5 = ln‘ vy 8 |
Haiitu nmpousBoanbie QyHKIIHIMA

' L 5 - 3 o)
flxi=besxz 3 e flxied4eavea?)
1) ¥ ) flx|=x iﬁ; 3) .

. |+ 2x 34y

f1x =\/T|: 252 —x| Jlix|= 2x-3 |': |7 | y=
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2 v
flxj=—t 1 Hx|=—= D, S L
3) xT-xi3. gy X" 5) flxl=x~e . 6) 1 x|=xe :

7

3 |' o InTx
7 11 x)=x3x-1 . 8) flxl= 2.1‘—.1'2 . 9) 1l vl=+x In ¥, 10) fixl= R

ITpoBectu mosHOE Uccae0BaHNE (PYHKIMK M IIOCTPOUTD UX rpaq)I/IKH:
-2y . 2 3

X XT=5x" 1[41—{1
'|'_

=Y 4 Y X ' 2 o
a) .II =4 —aX ; 6) P ; B) X+l ; r) —]"'l.

b ] =

[TocTpouts rpaduiku HyHKITHIA:

1) 1=¢ﬁ : 2) ’=":/‘_2 %) .1'=“u'-1'2 i 4) ,1'=\){.m'2 £l nf‘.x'j—l :
5) .1'=\/. “—1 \f . 6 y=xl-x . ) ¥ 3, .1-; o I1-=_r2c=l’".1'.

Inx v

—1/x . V= = v=In—

OnpeI[eJme ACUMIITOTBI rpaq)m(a byHKUMU

. = . 270 537 4 14v—6
V=S V=
a) YT+2x=3. @) 42
Haiitu nepBooOpa3Hble:
.3 | 2 il [ xax
[[3-x=| v [|—|dv [=7=dv 1T >
a) | ;0 '/ ;B Ve ;a) V=T 0)

X
e dx

23 3 . [ —
[V dx. B) [xe™ dx. ry 24"

b

Brrancnuts nepBooOpasHbie, MPUMEHsIS PABIIIO MHTETPUPOBAHUS 110 YACTSIM

a) [Inxdx, . 6) [aretgx dv

[Tpumensist popMyly UHTETPUPOBAHUS MO YACTSAM, HAWTH CIEAYIOIIUE Ompese-
JIEHHBIEC UHTETPAJIbL:

In2 _ T |
[ xe™Ydx [ xsindy [ arccos xdx
a) Y . 6) D : B) P

[IpuMeHsst MOAXOASIIYI0 3aMEHY TIEPEMEHHON, HAUTH CIEAYIOIIUE ONpPeIe/ICH-
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HBIC MHTCTPAJIbI

L a In2 —
[ j dx | yiat—xZdv [ Ve'—ldx
;u' S—4x . 6) ] ; B) ()

a) —1
Haiitu rutoraam Guryp, orpaHUuEHHBIX JTHHUSIMU:

g 7
N .- A T . i . i |
a) =4-—x~. —U; 6) ) =2pY, A —a"a; B) =Inx. x=e ) —U;
1'=1'2 X+ y=2 v=2" x=0, y=2
r) . = N T, L ._.; I[) . i - = - , ._.;

l
V=X V== ) =0, x
e) A :
OnpenenuTh 00BEeMBI TelI, 06Pa30BaHHBIX BPaIIeHHeM BOKpYT ocu X duryp,
OTPaHUYCHHBIX JIMHUSIMU:

Il
[

5

3 7
e — Oy oy — 1y Ay vs et e ey
2) ve =9y, v=3x, 6) . =4x—x", ) Y.og) VTEN V=T

g ¥
Vi—xT=9 x-2v+6=10

OnpenenuTh 00BeMBI TeNI, 06Pa30BaHHBIX BpalleHHeM BOKpyT ocu OV duryp,
OTPaHUYECHHBIX JIMHUSIMU:

~

) _1'2 = 4-x, x=0, 6) y=et. x=0. x=I, v=0, B) y=x". v=I, x=0

b

a
Ilpumepnotii nepeuenv 60nPOCO8 K IK3AMEHY
Yacrse I1I. MaTemaTnyeckuil aHaan3 GyHKIMHA HECKOJIbKHUX MePeMEHHbIX

LuggbeperyuarnbHoe uc4yucrieHue.

1. OmnpeneneHne OTKPHITOrO MHOXecTBa. OrnpeneneHue OrpaHuYEeHHOTO
MHOkecTBa. [ [pumepsl.

2. Omnpenenenue 3aMKHYTOr0 MHOXkeCTBa. OnpeaeneHne Kommnakra. Moxer i
MHO’KECTBO TOUYEK Ha TUIOCKOCTH OBITh OJTHOBPEMEHHO OTKPBITHIM M 3aM-
KHYTBIM?

3. Omnpenenenue obnactu. Jlunum ypoBHs ¢pynkuuu. Hanpasnenuve Han0osib-
miero Bo3pactanus (yObiBaHus) GyHKUIMU B TOUKE. ['pagreHT.

4. Omnpepnenenue npezaena PyHKIUU ABYX EPEMEHHBIX.

Onpenenenue  HenpepblBHOCTH — QyHkiuu. CBoiicTBa  HEMpepbIBHOMN
GyHKIIMHY, 3a]JaHHON HAa KOMIIAKTHOM MHOXECTBE (I10Ka3aTh Ha IpUMeEpe).
6. YacTHble MPOU3BOJHBIE MEPBOTO MOPSJIKAa (PYHKIIMH HECKOJBKHX IEPEeMEH-

HBIX. YcinoBue nudepeHnpyeMocTr PyHKITUU B TOUKE.
7. CBsi3p MEXIy HEMTPEPHIBHOCTHIO (PYHKITMHU B TOUKE U ee nuddepeHnupyemo-

e
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CTBIO B OTOM TOYKE.

8. Jluddepenmman ¢pynknuu. [IpaBuna Beraucnenus nuddepennuanon 1-ro u
2-1r0 NOPSIAKOB.

9. YacTHble IPOU3BOIHBIE BBICHIETO MOPAAKA (PYHKIMU MHOTHX MEPEMEHHBIX.
TeopeMa 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BOJHBIX 2-TO MOPSAIKA
(popmynupoBka).

10. IuddepenuupoBanre ClI0xKHONW (GYHKIIMU HECKOJIBKUX IEPEMEHHBIX.
HuddepenumpoBanue GyHKIUN OJAHON NTEPEMEHHOM, 3aIaHHON HESBHO.

11. Teopema o0 HEIBHOUW (yHKIIHH.

12. Boimucate popmyiny Teitopa ans QyHKIUU ABYX MEPEMEHHBIX C OCTaTOY-
HBIM WJIEHOM 2-T0 nopsiika B popme Jlarpanxa.

13. Onpenenenre Mpou3BOAHON MO HampaiieHuo. opMya s TPOU3BOIHON
(GyHKIMM TO 33/JlaHHOMY HampaBjieHuio. ['paaueHT (yHKUMH, CBOICTBa
rpaJiieHTa U aHTUTPAJIUCHTA.

Dxcmpemym QYHKYUli HeCKOJILKUX NepeMeHHbIX.

1. JloxanpHbll 3KcTpeMyM (yHkuu. HeobOxomumoe ycioBue 0€3yCIIOBHOTO

skcTpeMyma auddepeHupyeMon GyHKINH.

2. OmnucaHue MHOXECTBA TOYCK (DYHKIIUU z=f(x, y) , TIOJIO3PUTEIbHBIX Ha
DKCTPEMYM.

3. Marpuna I'ecce. OnpeaeneHue MOJOKUTEIbHONW (OTpHUIIATEIBLHOM) ompeie-
neHHocTH Matpuilsl. Kputepuit CuiibBecTpa MOJIOKHUTENIBHON (OTpHIIATENb-
HOI1) OIIPENEIEHHOCTH MaTPHIIBIL.

4. JlokanpHbIl 2KCTpeMyM (GYyHKIMU. JlOCTaTOYHOE YCIOBHE HJKCTpEeMyMa
(GYHKIIMM MHOTHX MEPEMEHHBIX B KPUTHUECKON TOUKE MPU OTCYTCTBUH Orpa-
HUYCHUU.

5. Knaccuueckas 3amada MaTreMaTH4eCKOro IPOrpaMMupoBaHus. Meron
MHOXuUTenen Jlarpanxka. JlocTtaToyHble yCIOBUS JTOKAJIBHOIO YCIOBHOIO JKC-
TpeMyMma (PyHKIUHU HECKOIbKUX NIEPEMEHHBIX.

6. Knaccrnueckas 3agada nporpammupoBanus. Meton MHoxutenent Jlarpanxka.
HeobOxoanmbie yclioBUsS JOKAJIBHOIO YCIOBHOTO JKCTpeMyMma (QYHKIIUU
HECKOJIBKHX NIEPEMEHHBIX.

ObvikHoGeHHble OuppepenyuanvHble YPasHeHUs.
1. Teopema cyiiecTBOBaHHS W €IMHCTBEHHOCTH pemieHus 3amgaun Komm ans

nuddepeHransHOro ypapaenus Y =f (X ’Y) (6e3 moka3aTenbCTBA).
2. OO6mee, yactHOoe U ocoboe perieHUs IUOPEPEHIIMATBEHOTO YPaBHEHUS

y'=flx,y) . B3anMHOe pacronokeHne HHTErPabHbIX KPUBBIX YPABHEHHMS.
3. HopmanbHas ¢opma nuddepeHanibHoro ypaBHeH|sl 7 — ro nopsijaka, pas-
PELIEHHOT0 OTHOCUTEINIBHO CTapIIed IPOU3BOIHOM.
4. Jluneiinoe nuddepeHunanbHoe ypaBHeHHE MepBoro mnopsaka. CTpykTypa
obmiero pemieHus. CyIecTBYIOT JIM 0COObIe perieHus JuHenHoro O/[Y?
5. Jluddepenumanbable ypaBHEHHUS C pa3JIeNsIIOIIMMUCS TEPEMEHHBIMU (OIpe-

I —
JelIeHIe, METOJ HHTerpupoBanus Ha mpumepe & =0 ¥ ),
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6. OnHopoaHoe nuddepeHImanbHOe ypaBHEHNE MTepBOTo nopsiaka. CBeIeHne K
YPABHEHHUIO C PA3ACISIONIMMHUCS [TEPEMEHHBIMM.

7. Meton Bapuanu Npou3BOIBHON MOCTOSIHHOW (MeToj Jlarpanika) ajis rnouc-
Ka pelieHrs HEOJHOPOJIHOTO JHHEHHOro AuddepeHInaIbHOr0 ypaBHEHUS

HepBoro mopsyika (Mokasats na mpumepe X~V = 1/x ).

8. JluneitHoe nuddepeHnranbHOe YpaBHEHUE 1 — IO TIOPSIIKA C HEMIPEPHIBHBIMU
ko3¢ puIeHTaMu U HENPEepbIBHOW MpaBoi yacThio. IIpoBepka yciioBuii Teo-
pEMBI O CYLIECTBOBAHMU M €JIMHCTBEHHOCTH pemieHus 3agaun Komwm ams
ATOTO YpaBHEHHUS.

9. Omnpenenurtenb Bporckoro ajist cucteMbl GyHKIun, popmyna Jlnysusis (6e3
JI0Ka3aTenbCcTBa). TeopeMa O JTMHEHHONW HE3aBUCUMOCTH 71 PEIICHUMN JTMHEH-
HOTO Au(depeHITNATBHOTO YPaBHEHUS 71 — IO MOPSAKA.

10.Teopema 0 MHOXECTBE PEIICHHUI OJTHOPOIHOTO JIMHEHHOTO nudepeHimaib-
HOT'O YPaBHEHMS 1 — IO TOPSAKA.

11.0nH0poaHOE nMuHEHHOEe muddepeHnnanTsHOe YpaBHEHHE BTOPOTO MOPSAKA
C MOCTOSIHHBIMU Koddurmenramu. OO11ee pereHne B ciiy4yae CyluiecTBOBa-
HUS IPOCTBIX KOPHEW XapaKTEPHUCTHUECKOIO YPaBHEHU.

12.0nHOpOogHOE NUHENHHOE MU PepeHInaTbHOE YpaBHEHUE BTOPOro MOPSAKa
c noctossHHbIMU KO3 duimentamu. Ero oluiee perieHue B ciydae cylie-
CTBOBAHUS KPATHBIX KOPHEN XapaKTEPUCTUYECKOIO YPaBHEHUS.

13.0aH0pogHOE NHUHEHOEe nuddepeHnalbHOe YpaBHEHHE BTOPOTO MOPSIKa
C MocTOsIHHbIMU Koa(ddunmentamu. OO1ee pelieHne, Koraa XapakTepucTH -
YECKOE YPaBHEHHE HE UMEET KOPHEM.

14.CtpyKTypa 4acTHOTO PEIIECHHS HEOAHOPOIHOrO JHHEHHOoro nuddepenim-
QJIBHOTO YPaBHEHHUS BTOPOTO MOPAJKA C MOCTOSHHBIMU KOA(hOUIIMEHTAMH U

P,(x)-e" P,(x)

MpaBoOM YacThIO BHUJIA , TIIe - MHOTOWIEH M — OH CTele-

HH, A — jeiicTBHUTENBHOE qucio). MeTto HeonpeaeIeHHbIX KodhuiueH-
TOB.

15.CTpyKTypa 4acTHOTO pEIIEHHS HEOAHOPOIHOrO JHHEHHoro nuddepenim-
JIBHOTO YpaBHEHHUS BTOPOTO MOPSAJKA C MOCTOSHHBIMU KOA(h(UIIMEHTAMH U

MpaBoO YacThbiO BUIA Py (x)-cosx , TIie Py(x)
HU. MeTo HeonpeeaeHHbIX KOA(OUIIEHTOB.
16.CTpyKTypa 4acTHOTO PpEIIEHUS HEOJAHOPOIHOrO JHHEHHoro nuddepenim-
QIBHOTO YPaBHEHHUS BTOPOTO MOPAJKA C MOCTOSSHHBIMU KOA(hOUIIMEHTaAMH U

NpaBoOl YacThIO BUIA P, [x)-sinx , TIe Py(x)
cTeneHu. MeTo/1 HeonpeaeIeHHBIX KO3 (HUIITMEHTOB.

- MHOTOYJIEH M — O CTEIe-

- MHOTOWJIEH m — OH

Ilpumepvr munogvix 3a0au 6 IK3AMEHAUUOHHBIX OUIEMax
Yacrts II. MaTemaTHyeckuil aHaau3 QyHKIUNA HECKOJIbKUX NlepeMeHHbIX

1. M300pa3uth Ha IUIOCKOCTM MHOECTBO TOYEK, B KOTOPBIX OIpele-
aeHa (QyHKIUSA
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Inv
fivy)=—

X+ v
SBIIgeTCA JIM ATO MHOKECTBO 00JIaCTHIO?
~ ! f- vi=x4 v
2. Haiitu rpadmdecky TOYKH MaKCUMyMa 1 MHHUMYyMa (PyHKIIHH i -

, 3a/1aHHoi Ha kpuBoit 'V = .

_ 2 2
3. Belumcauth NmpoM3BogHYI0 (yHKIMM ~— U=X —Xy+y B HaIlpaBJICHUU
OMCCEeKTPUCHI BTOPOTO KOOPIUHATHOTO YTJIA.

4. BpiuucnuTh mepBbId M BTOpor  auddepeHmansl  QyHKIUU
f v =xr+sinie + v
BrinmcaTe Bce €€ 4acTHbIE POU3BOAHBIE 1-T0 U 2-TO MOPSAIKOB.

5. Tloka3ars, 4TO IpeaEn N0 COBOKYITHOCTH IEPEMEHHBIX
lim —
=0y 4y

#i1

HC CYHICCTBYCT.

3, 3
6. HccnenoBaTh Ha SKCTPEMYM (DYHKIIUFO f(x,y)=x"+y"+3xy.

7. Haiitut 5kcTpeMyMbl GyHKIHH (¥, y)=xy npu yenopum V)=

P, 2 P

8. Haiitu paccTosiHiE OT TOYKH -1 no mapabosnsr ' -

vil)=10

9. Pemwuts 3apauy Kommn - Uit TuppepeHaIbHOTO YpaBHEHUS

1'=24r

10.3anucate ol11ee pelieHne ypaBHEHUs

1" = =1

- Haiirn ocoboe petenue quddepeHnanbHOro ypaBHeHUS

=41

12 ‘[IpouHTETpUpPOBATH YPABHEHUE

13- permurs, 3amauy Komm

14.Petnts muddepenumansroe ypasuenue Y +4y +4y=sin2x.
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ro)=1, v(0)=0

15.Pemuts 3amauy Komu

YpPaBHEHHUS -

s audpepeHImaIbHOro

1'"= X

7. Y4e6HO-MeTOANYECKOE U MTHPOPMALLMOHHOE O0ecliedeHue AMC-
IMIIJIMHBI

JIumepamypa ocnoenasn
Kpemep H.II., Ilytko b.A., Tpummua M.M. Marematnueckuii anamms Y.1.
M.: FOpaiit, 2017 1., 244 c.

Kpemep H.III., ITytko B.A., Tpumun .M. Marematuueckuil ananus 4. 2.
M.: FOpaiit, 2017 1., 389 c.

Jlumepamypa dononnumenvnan
baspun, U. 1. MatemaTndyeckuii aHaIH3 | yYeOHUK U MPAKTUKYM JUIS aKaJIeMHU-

yeckoro OakanaBpuara / . U. baBpun. — 2-e u3a., ucnp. u gon. — M. : Uz-
natenbctBO FOpaiit, 2017. — 327 c¢. — (Cepus : bakanaBp. AkaneMu4ecKkuit
kypc). — ISBN 978-5-534-04617-5.

Kyopssyes, JI. /[. Kypc matematuueckoro aHaiausa B 3 1. Tom 1 : yueOHMK AJis
oakanaBpoB / JI. JI. KyapsiBueB. — 6-¢ uza., nepepad. u gon. — M. : U3-
narenbcTBO FOpaiit, 2017. — 703 ¢. — (Cepus : bakanaBp. AkaaeMUYeCKUN

kypc). — [SBN 978-5-9916-3701-5.

8. IIporpammHoe odecneueHre (KOMILIEKT JJULIEH3UOHHOIO MPOrPaMMHOI0
o0ecrieyeHus)

J1J1s1 TIOBBITIICHUS Ka4eCTBA MOATOTOBKY U OIICHKHU TOJTYYCHHBIX 3HAHUN YacTh
MIPAKTUYCCKUX 3aHATHH IUIAHUPYETCS MPOBOJANTH B KOMIIBIOTEPHOM KJIacce C MC-
rmoJib3oBanreM komnoHeHToB Microsoft Office 2007, 2008, 2010: Word, Excel,
Access, PowerPoint, Visio, 1C: Ilpeanpusitue.

9. IIpogheccuonanvhie 6azvl OGHHBIX U UHPOPMAYUOHHBIE CHPABOUHDBLE CU-
cmembul

1. 9BC «IPR» books

2. OBC KOpaiit

3.CaiiT u3natenbcTBa DKOHOMUYECKAS IIKOJa (JIEKTPOHHBIE BepcuM y4eOHHU-
KOB M3/]aTeJIbCTBA B CBOOOHOM JIOCTYTI€, SJKOHOMHUYECKHI CIIOBaphb, Ouorpaduu
HPKOHOMUCTOB | Jipyrue marepuansl) (http:// www.economicus.ru)
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10. OnucaHue MaTepUaIbHO-TEXHUYECKOU 6a3bl, HEOOX0AUMOUH JJIs
OCyIleCTBJIEHHSI 06pa30BaTe/IbHOI0 MPOLEeCCca MO AUCHUIIINHE

Jlis opranu3aiyy caMoCTOATEIbHOM MOIrOTOBKHM 00yUarOIMXCsl 110 TUCIUIUIMHE, UM Tpeldy-
€TCsl 00€eCTIEUUTh JIOCTYII K CIEIYIOIINM 3JIEKTPOHHBIM CIIPABOYHBIM PECYPCaM:
bubnuoteka: DaekTpoHHasi 6udauoTedHasi cucrema http:/ www.iprbookshop.ru
MarepuanbHO-TeXHHYECKOoe 00ecreueHHe JUCIUIUINHBI

[Tpu peanuzanuu o6pazoBaTeabHON MPOrpaMMBbl IO HanpasieHuto noarorosku 38.03.01
«IQKOHOMMUKA» HE00X0AMMO UCTIOIb30BaTh CAEAYIONINE KOMIOHEHTHI MaTepUaIbHO-TEX -
HU4YecKoi 6a3pl HCTUTYTA 711 U3YUYEHUS AUCLHUILTUHBI AYAUTOPHBINA (HOH]L.

1. MaTepuanbHO-TEXHUYECKUI QOH/.

2. bubnuoreunsiit HoH.
AynurtopHblil poun MHcTuTyTa Npeanaraer o0yCTpOSHHbIE Ay AUTOPUU ISl IPOBEICHUS
JIEKLIMOHHBIX 3aHATUH, MPAKTUYECKUX 3aHATHH. OHU OCHALIEHBI CTOJIAMM, CTYJIbSIMH,
JIOCKaMH, TEXHUYECKUM 000PYOBAHUEM.
MarepuanbHo-TexHudeckuit ponn MHcTuTyTa pacnonaraet NpoBeieHUEM JEKIIMOHHbBIX U
MIPaKTUYECKUX 3aHATHH.
[TpoBenenue nekiuii odecrneueHo HaTMYUeM MyJIbTUMEAUHHOIO IPOEKTOPa, HOYTOYKa,
9KpaHa JUIsl IEMOHCTpALMi, MyJIbTUMEAUMHBIX MTPE3eHTAIHH, pa3paO0TaHHbIX B IPOrpaMMe
PowerPoint.
MatepuanbHO-TEXHUYECKOE 00eclieyeHEe MPAKTHYeCKUX /CeMUHAPCKUX 3aHATHI 0TOO-
paskeHo B TalnuLue.

Ounasn / 3aounas ¢popma o0y4eHus:

O6opynoBaHue

ayJIUTOPHSL U1 CEMUHAPCKUX
JJis IpakTHYeCKUX 3aHATHH: KOMIIBIOTEPHBIN KJ1acce

J1st ceMUHapOB: ayAUTOPUHN WIIH 3aHITHMA, WM YUTAIBHBIN 3211 OMOIMOTEKH, 000pYJ0BaHHbBIE
y4ueOHOI MeOenblo, KOMITBIOTepaMH, HMEIOIIMMH BBIXOJ B VIHTEpHET W HEOOXOIUMBII
KOMIUIEKT MPOTrpaMMHOr0 OOecreueHus, a TakKe BHUACONPOCKIMOHHOE 000pyAOBaHUE IS
MIPE3EHTALIUN.

bubnuoreunsiii ponn MHCTUTYTa 06ecneunBaeT 10CTY KaXA0To 00ydaronerocs k 6azam
JTAHHBIX, JOPMHUPYEMBIM TI0 TIOJTHOMY TIEPEYHIO AUCIUILTNH. Bo BpeMsi caMOCTOSTETbHOM
MOJTrOTOBKU 00Oyyaromuecs: ooecrevyeHsl JOCTYIOM K ceTh VIHTepHeT.

bubmmoreunsiii GoHT yKOMIUIEKTOBAH MEYaTHHIMU /W AJIEKTPOHHBIMHU M3/IaHUSIMH OCHOB-
HOU U JIOTIOJIHUTENbHON yueOHON TUTEpaTyphl, M3/1aHHBIMU 3a MOCIEAHUE 5 JIeT.
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