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Conepxanue padoueil nporpaMmbl Y4eOHON TUCHUILTHHBI

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..
Onucanue MaTepruagIbHO-TEXHUUISCKON 0a3bl, HEOOXOIUMOM JIJIst
OCYIIECTBIIECHUS 00pa30BaTEIBLHOIO MpoLecca MO AUCLUILIUHE ...
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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: IMPUMCHATHE METOJbI MaTEMATUYCCKOTO aHalln3a, HCO6XOJII/IMI)Ie AT pEeICHUA
O9KOHOMHUYCCKHUX 3aJda4,

Bnaoemwb: HaBBIKAMU NPUMCHCHUA COBPCMCHHOI'0O MATCMATUYCCKOTO HMHCTPYMCHTA-
puAa 4Jid peIICHUA S5 KOHOMHUYCCKUX 3a1a4.

Konabl xommieTeHni Conepxanue koMmrie- | CTeneHp  peajau3alud  KOMIIe-
TEHIIUH YKa3aHO B y4eO- | TCHIMH

OIIK-2 IIK-4 I1K-5 HOM ILIaHE KomMmnerenuun peannusyrorcss moi-
HOCTBIO

2. MecTO TUCHMILIMHBI B CTPYKTYpe 06pa3oBaTe/IbHOM NPOrpaMMbl

Jucrurmaa «MateMaTuueckuil aHamu3y» peam3yercs B pamkax 0a3oBOM
gactu b.1. B.7. oOy4arommmcst ouHo# 1 3a04HO# (HOpM 00yUeHHS.
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

Pa3zpen/rema
JAncunminHbl

O6mas Tpynoém-
KOCTh
(6 yacax)

Buabl yueOHbIX 3aHITHI, BKJIIOYAS
CaMOCTOSITE/IbHYI0 padoTy 00y4aroimmxcs
U TPYA0EMKOCTh (B 4yacax)

ayIMTOpPHbIE Y4YeOHbIe

3aHATHSA

BCEro

JICEKIIUH

ceMHHAapBI,
NMpaKTHYeCKHe
3aHATHS

€aMOCTOSITe b~
Hasi padora
o0yyaommxcst

Tema 1. Teopus npenesos.

2

36

Tewma 2. Tudpdepennuans-
HOE€ UCYHCIICHHE (PYHKIUN
OJHOM MEePEMEHHOM.

Tewma 3. ®opmyia Teitiopa.
Tema 4. DxcTpeMyMbl
(byHKINU OT OJHOH 11e-
PEMEHHOIA.

Tema 5. MHcecnenoBanue
byHKIIMI W mocTpoeHue

rpauKoB.

2

36

Tema 6. IlepBooOpazHas u
HEOIPEIETICHHbBIN WH-
Terpal.

Tema 7. MnTerpupoBanue pa-
IMOHATBHBIX (PYHKIHI.
Tema 8. HWuterpupoBanue
HEKOTOPBIX  BBIPAKEHUH,
COJIEpXKaIINX paguKalbl U
TPUTOHOMETPUUECKHUE
byHKIMN.

Tema 9. OmnpeneneHHbIN
WHTErpal.

36

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

Tema 11. YactHbie mpon3BoOI-
HbIE TIEPBOTO TOPSIKA.

Tema 12. [TpousBoaHbIE U

T pepeHIaTb BHICIINX O~
pskoB. @opmysa Teitopa

TSt QyHKIMM OT JIBYX TIe-
PEMEHHBIX.

36

Tema 13. be3ycnoBHbIi 3KC-
TpeMyM (PYHKITHH.
Knaccuaeckas 3anaua MaTema-

THYECKOT'0 IIPOrpaMMHUpOBa-
HUSL.

36




1
:E Buabl yueOHbIX 3aHITHIH, BKJIIOYAS
% 2 § CaMOCTOSITE/IbHYI0 padoTy 00y4arommxcs
=g 3 U TPYA0EMKOCThb (B 4acax)
Ne Pazjen/rema g%
wn e — g ayIUTOpHBIE YueOHbIE
(=) 3aHATUSA
BCEro CEMHMHAPBI, | CAMOCTONTEb-
JEeKIMH | NpaKTHYecKue | Hasi pabora
3aHATHA ol0yuawommxcs
6 | Tema 14. O6sikHOBeHHOE MHde- 4 2 2 39
peHimabHOe ypaBHerue (O1Y)
N-TO MOpSIIKA.
OOrmas Teopust TMHEHHOTO
O/1Y n-ro nopsiyka.
Jluneiinoe onHopoaHoe OLY
2-10 NopszAKa ¢ MOCTOSTHHBIMU
kod(uLeHTaMH.
Tema 135. Jluneiiroe HeoqHO-
pomsoe OZ1Y 2-ro nopsiaka ¢ mo-
CTOSTHHBIMH KO3 UITeHTaMH: 1
TPaBOM YaCThIO CIIEIMATIHHOTO
BHJIA.
[MoaroroBka K sK3aMeHy 9 12 12 219
NUTOTO: 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:
IS

1. DnemeHTapHbIE NPUEMBI PACKPBITHS HEONPEAECIEHHOCTEN BUIA 0] g L=l
2. Hcnonb3oBaHKHE BTOPOro 3aMEYaTENILHOIO MpeAea.
3. Yucnosslie psaabl. YacTuuHas cymma psijia.
4. Ilpu3HaKu CXOOAUMOCTH YUCIOBOro psia. CyMMHpPOBaHUE YUCIOBOTO psija.
3. HenpepbiBHble (yHkiuu. PaspbiBHble (QyHKUunMu. Touku paspblBa U HX
KJ1accuukanus.
4. CgoiicTBa (GyHKIIMHU, HETIPEPHIBHOM Ha OTpe3ke. Mcmonb30BaHue HEMpPEPhIB-
HOCTH (PYHKIMH B MPAKTUYECKUX 3a]1ayax.
Llenu o6cyscOenus: OCBOUTD MOHSATHE YUCIOBOM MOCIIEIOBATENBHOCTU U TIPEIET
YKCIIOBOM IIOCIIEOBATENBHOCTH; OCBOUTH KIIFOUEBOE MOHATHE MAaTEMaTHYECKOTO

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:

. [lonstue npousBogHoM /! — < 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. BbluuciaeHue MHTErpajioB BUIA C IOMOUIBIO IOA-

2
fR(x,\/ax +bx+c)dx
CTAHOBOK JuJepa.
2. Vcmionp3oBaHME paAIMOHATIM3UPYIONINX TOACTAHOBOK B BHJIE TaHTEHCA IIO-
JIOBHHHOTO YTJIa.

3. I[loacTaHOBKM, PAMOHAIM3UPYIOIIUE UPPALUOHAIBHBIE BEIPAKEHUS.
r m

k n
4. BeluncieHre HHTErpagoB BUJIA f R(X)X yeees X )dX
Lenu obcysrcoenus: N3y4nTh PATMOHATU3UPYIOLIUE ITOACTAaHOBKH.

Tema 9. Onpeoenennvlit unmezpa.

Onpenenénuplii uHTErpan u ero cporicrea. @opmyna Herorona-JleiiOuuna. He-
KOTOPbIE IPUIIOKEHUSI ONPEAEIIEHHOIO HHTErpaa.

Ilepeuenv 6onpocoe ona oocyxycoenus:

1. Berunciienre onpenesi€HHOro MHTErpaia, UCXO0d U3 €ro CBOWCTBA Kak IUIO-
[aay KPUBOJMHEUHOW TPANEeIMU CO 3HAKOM.

2. HenocpenctBennsie npumenenus Gpopmyisl Herorona-JleiOnuna.

3. 3aMeHa IepeMEHHOM B ONPEAEICHHOM UHTErpae.

4. ®opmyna UHTETPUPOBAHKUSA 10 YACTSM B ONPE/ICTICHHOM UHTErpase.

5. Beranciienne paboThl CHITBI, JTUHBI POHACHHOTO TEJIOM MY TH.

6. Berunciienne miomaay KpuBOJIMHENHOMN TPAIlCLUN.

7. Boruncnenue 00bEMa TeN BpalieHusl.

8. [loHsiTHE O HECOOCTBEHHBIX UHTETPAIaX.

Llenu obcyscoenusi: OCBOUTH MOHSATHE ONMPENEIEHHOTO UHTErPail, €ro TeOMETPH-
YECKHUI CMBICIT U PU3NYECKHUE MTPUIIOKEHUSI.

MaremaTndeckuii aHa U3 GyHKIMI HECKOJIBKHUX MePeMEeHHbIX

Tema 10. @ynuxyuu muocux nepemennsvix. Teopus npedenoe.

MHOXECTBO AOIMyCTUMBIX 3HAYEHUI apryMEHTOB M MHOXKECTBO 3HAYEHHN (DYHKITUM.
OTKpBITBIE U 3AMKHYTBIE MHOYKECTBA HA TUIOCKOCTH M B MPOCTPaHCTBE. VX cBOMCTBA.
JIuHMM ypOBHS M MX NPUMEHEHUE ISl PELLICHUs] MIPOCTENIINX 33/1a4 HA KCTPEMYM.
Omnpenenenue npenena GyHKINK IBYX nepeMeHHbIX. [Ipeaen Gpynkimu no
HampasieHuto. Omnpesenenne HenpepbIBHOCTH (yHKIMHU. CBONCTBA HETPEPHIB-
HOM (DYHKITUH, 3aTAaHHOM Ha KOMITAKTHOM MHOYECTBE.

Ilepeuensv 6onpocos 011 odcyycoenus:

1. I[Tpumepsl moBepxHOCTEN, N300pakaeMbIX (QYHKIMAMU ABYX EPEMEHHBIX.

2. IlpeacraBnenue o01acTu onpeaeieHus: PyHKIUU ABYX MEPEMEHHBIX Ha TJI0C-
KOCTH.

3. ITocTpoeHure TMHUN YPOBHS M UX UCIIOJIb30BAHUE.

4. Beruucnenue npenenioB GyHKIUU JBYX MEPEMEHHBIX.

5. HenpepbIBHOCTH (DYHKIMH, CBOMCTBA U IPUMEHEHHUSI.

Llenu obcysrcoenusi; OCBOUTh OCHOBHBIE MTOHSITHS MHOTOMEPHOTO aHAJIM3A.
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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-

PELEHHOr0 OTHOCHTENLHO cTapiiei mpousoHoit. OJIY 1-ro nopsaxa Y =f(x,y)

. Ero oOmee u uactHoe pemeHus. 3agada Komm. Teopema cymiecTBOBaHHMS M
eIMHCTBEHHOCTHU petenust 3a1aun Komm. Ocoboe perenue 3aiaun Komm.

Ilepeuenv 6onpocoe 0na odcyrscoenus:

1. Pemienne ogaopoanbix O/1Y 1-ro nopsiika ¢ pa3nestolMMUCs EPEMEHHBIMU.

2. Pemenne 3amaun Komnm.

3. Jluneinoe O/1Y 1-ro nopsxa.

4. Pemenne HeomHopoaHbX O/1Y 1-ro mopsiika METOIOM BapHaliy MPOM3BOJIBHOM
ITOCTOSIHHOM.

5. YpaBuenue bepHyium.

6. YpaBHeHue PukkarTy.

Llenu o6cysrcoenus: opnanennre HaBblkamu perienust OJ1Y ¢ pazaenstommmucs ne-
PEMEHHBIMM.

Oowaa meopus auneiinoz2o O/Y n-20 nopaoka.

Cooepoicanue nexyuu. Teopema: MHOXKECTBO petieHuit munerinoro OJ1Y n-ro nopsiaka
00pa3yroT JIMHEHHOE BEKTOPHOE TOANPOCTPAHCTBO pazMepHocTy n. Popmyna Jlnysu-
wutst. DyHIaMeHTanbHas CUCcTeMa pelleHni 3aaaun Komm.

Ilepeuenv 6onpocoe ona oocyxycoenus:

1. UccnenoBanue cucteMbl (QYHKIHMN Ha JMHEWHYIO 3aBUCHUMOCTH C IOMOIIBIO
nerepMuHanTa BpoHckoro.

2. Tloctpoenue muddepeHIMaIbHOr0 ypaBHEHUS MO (yHIAMEHTAILHOW CH-
CTEME PEIIECHHUI.

3. HaxoxaeHue o01ero peneHus: ypaBHeHUs] BTOPOro nopsika (y KOTOporo us3-
BECTHO O/IHO YaCTHOE PEIICHNE) C MOMOLIBI0 (hopMyIbl JInyBUILIS.

Llenu ob6¢cyxcoenus: yriiyOUTh 3HAHUSI O CBOMCTBAX pEIICHUM TUHEUHBIX audde-
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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~ | IPEAOCTAB-
UM CIHHUILIMHBI 0~ HO padoThHI JICHUH pa-
ém- 0ot
KOCTh
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yacbl

1-o11 cemecmp
Mamemamuueckuii ananu3 QyHKyuil 00HOIl nepemeHHOl

Paszoen 1. Beeoenue ¢ ananus

CaMOCTOSITEIILHOE
OCBOECHUE TEeOpeTHYE-
CKOT'0O MaTepuana:

ek Ne 1, No2, No3,
N4, Ne5; I'm. 3, §1-4.
I'n. 4, §2-8,T'n. 4, §12.

Tema 1. Teopust 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. Jlugphpepenyuanvnoe ucuucnenue

)

CaMOCTOSITEIILHOE
OCBOECHUE TEOpeTHYe-
CKOT'0O MaTepuana:

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

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

c. 57, uéTHbIC

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

Tema 2. luddepenmmansuoe ncumncie-
HUe QYyHKIHM OJJHOM MepeMeHHOM.

c. 72, Ne 282.
CamocrosiTenbHOe
OCBOGHUE  TEopeTHye-

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

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

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

Tema 5. UccnenoBanue GyHKIUH U 110- 4 |CamocrosTenbHoe

CTpOeHHE IrpaUKOB. OCBOEHUE  TeopeTHye-
CKOTO MaTrepuana:
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

CaMoOCTOSTEeIIEHOE
OCBOCHUC TCOPCTUYUC-
CKOI'O MaTcpHuaJia:

Tewma 6. [TepBooOpa3Has U HeonpeeIeH-

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

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

CamocTosTeNIbHOE
OCBOCHUC TCOPCTUUC-
CKOI'o MaTrepuajia:

Tema 7. UHTErpupOBaHHE pallMOHAIb-

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

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

CaMOCTOSITEIILHOE
OCBOECHUE TEOpeTHYC-
CKOT'0O MaTepuana:

Tema 8. MHTEerprpoBanne HEKOTOPBIX
BBIPAKEHUI, COiepKAILUX PaTUKaAIbl U 4
TPUTOHOMETPUYECKHE (DYHKIHH.

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

CamMoCTOSTEIIBFHOE
OCBOGHHE  TEOpeTHYe-
CKOT'O MaTepuana:
aekmmsa  Nel5,  Nel6,
Nel7; T'm. 6, §§ 6, 8, I'n.
6,85 7,9, 10, ; I'm 6,
Tema 9. OnpeneneHHbIA 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 PYHKIMI HECKOJIbKUX MePeMEeHHbIX

Paznen 1. IndgdepenuuanbHoe ncuncieHue

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

CaMoCTOSTEIIEHOE
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, NoNe 34-
45; c. 193 NeNe 81-88,
89-90.
Tewma 3. IIpomsBosbIe U U hepeHITATBT Pelmenue 3aa4, BbLIAH-
BhICIIMX NopsiikoB. Popmyiia Teitnopa s 4

(YHKIMH OT ABYX ITEPEMEHHBIX.

HBIX ITPCIIOAaBaTCIICM.

Paznen 2. IxcrpeMym QyHKIMIE HECKOJIBKUX MePeMEHHbBIX

Tema 4. be3ycloBHBII 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.
Pemenune 3agay, BbIIaH-
HBIX TIPEIO/IaBATEIICM.

Pasnen 3. O0bIkHOBeHHBIE TU()(pepeHIATbHbIC YPABHECHHS

Tema 6. OObIKHOBEHHOE /T (epeHIHATEHOS
ypasHenue (O/Y) n-ro mopsika.

CaMOCTOSTEIIEHOC
OCBOEHHE TEeOpeTHYe-
CKOI'0 Marepuarna.
Pentenue 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 mHeiiHoro O1Y n-
TO MOpsIZIKA.

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

Tema 8. JIuneiinoe ogHopoaHoe OAY 2-ro
TIOPsZIKA C TIOCTOSTHHBIME KO3 (UIMEHTaMH.

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

Tema 9. Jluneiinoe nHeognopoaHoe OY 2-ro
TOPSIZIKA C TOCTOSTHHBIMU KOA(pHIrieHTaMu
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.

R B DY .
1 lim 4 | lim b —
2 R e 3 T S = .
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a2 . sINx—Cosy
:‘J[] A ]][Tl -

2 lim —— 5 R
y—a L+ CO8X ry X
1
limafl + 2x limafl —2x
3 r—i 6 3]

3apaua Ne 2, VccrnenoBath hyHKITHIO:

Omnpenenuts 001aCTh CYLIECTBOBAHUS ATOW (PYHKIIMHM U MCCIIEA0BATh MO-
BeJleHrEe (DYHKIIMK B TPAHUYHBIX TOYKAX MOCIICTHEH;

BrisicHUTE cuMMeTpuio rpadyka v epruoNIHOCTb;

Haiitu Touku pa3pbiBa QyHKIIMHM U IPOMEKYTKH HEMPEPHIBHOCTH;
Omnpenenuts HyIu GYHKIIUN U 00JACTH MOCTOSHCTBA 3HAKA,

HaiiTu Touku SKCTpeMyMa U BBIICHUTH MPOMEXKYTKU BO3PACTAHUS U YOBI-
BaHUS (DYHKITUU;

Omnpenenuts TOUYKH Heperuda U yCTAaHOBUTH MPOMEKYTKH BOTHYTOCTH U
BBIMTYKJIOCTH;

Haitt acuMIITOTHI B Cilydae UX CyLIECTBOBAHUSI;

VYkazaTh T€ I WHBIE 0OCOOCHHOCTHU TpaduKa;

[TocTpouTts rpaduk GyHKIIUH.

p=x g y=¢g" —g
1 ‘ 4
e T Y
y=4/x—1 v=I2x—1|/l x=1|
2 ' 5 : ' l""
v={(3x+6)c"" y=xe"
3 6

BapuaHTbl KOHTPOJILHON PadoThHI Ne 2

3amaya Ne 1. Berunciuts HHTErpasibl

| v X" = Sdx 3 cldv

< arcrgy| " \' 4-c

AT cosdF
=

*

. |+ x

dy V32w

|m |a1cxmx { 1
V= x°

3amaya Ne 2. Berunciuts HHTErpaJibl
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1 [.1'%."[ — Xy 300 gy

-
il

« 2+4cosxy

2 T , ) 4 L ['|'r"|,
| sinxcos” xdy | ——

d nete

3apaua Ne 3. Haiitu momans GuUrypsl, OrpaHMue€HHON JIMHUSIMU

v =4x,x=5

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

IIpumepsl THIIOBBIX BADHAHTOB KOHTPOJIbHBIX padoT (3-0ii cemecTp)

BapuaHTbl KOHTPOJILHOM padoTsl Ne 1

= x2y2+y3—12y.

3agaya Ne 1. Haiitu sxkcTpeMyMmbl QyHKIUN

3agaua Ne 2. Haiitn ycnosHble skcTpeMymsl Gynknun U= D ~3X—4)

“+y' =25
OTHOCHTEIILHO 3a1aHHOTO ypaBHeHus cBsisy & T = 49 .
3agaua Ne 1. Haiitu skcTpeMyMbl pyHKIUU
Z= xy+@+&, (x>0,y>0].
X )

3agaua Ne 2. Halitu paccTosiHue OT Ha4yaia KOOPJAUHAT 10 KPUBOU
2 2
7X-6xy+7y =8.
3agava CBOAUTCS K HAXOXKJISHUIO TOUKH YCIIOBHOTO MUHUMYMa (yHKITHH

u= (x2+y2).

1
2
OO®bsicHuTe, noyemy!

7= exz'y(5-2x+y).

3agaua Ne 1. Haiitu skcTpeMyMbl QyHKIUU
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3agaua Ne 2. Haiitu ycnosnsie sxcrpemyms! pynkun U= 1-4X -8y

2 2 _
OTHOCHUTCIIbHO 3a1aHHOI'O ypaBHeHI/Iﬂ CBs3HU X - 8 y - 8 *

BapuaHTbl KOHTpPOJILHAsA padoTra Ne 2

3agaua Ne 1. Pernts 3amauy Kommn:

1 y =tgx-tgy, Vi T4l =x/4.
2 W =y =0, =

3 W'+ x =0, y[1]=0.

4 1+ dx+[1+x% dy =0, yl1]=0.

5 (1+x2)dy—2xydx:0, y|1)=2.

6 2_1"\/; = vi4=l.

7 ' =v/lnxy, viel =1,

8 v 4y =0, yll=1.

9 V=12v+1|cigy. viz/4)=1/2.
10 v 4T =0, vi—l=l.

3apaya Ne 2. Haiitu obiee perieHre ypaBHCHHUS.

1. ¥y -5y-6y=0; 7.y +4y=0;
2. y +9y=0; 8. y +4y+5y=0;
3. y +6y+25y=0; 9. y +y=0;
4. y —3y+2y=0; 10. y +4y+4y=0;
5. y —4y+3y=0; 11. y —y=0;
6. y —6y+9y=0; 12. ¥ +4y+5y=0;

3agaua Ne 3. Haiitu o61iee penieHre ypaBHEHUS.

1y +4y=1-3x; 4. ¥ +2y-8y=[12x+20/e™;
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2.y +y=sin2x; 5y +4y=12c0s2x;

3. Y =2y'+ y=sinx+2cosx; 6. y —4y+5y=2cosx+6sinx;

O nopsjake noaBeIeHNsI HTOTOB IK3aMEHANMOHHOM CecCum

NudopmupoBanne 00ydaronmxcs 0 IOpsIKe U MpaBuiIaxX MPOBEICHUS JK-
3aMEHa MO JUCIUIUNIMHE U KPUTEPUSIX BBICTABJICHHUS OLIEHOK 3a BCE MPOMEXKY-
TOYHBIC BUJIbI KOHTPOJIS 3HAHUW OCYIIECTBIISIETCSA IPEINOJiaBaTesieM B Hadalie
ceMecTpa.

Bce pe3ynbrarhl KOHTPOJIS YCIIEBAEMOCTH OOYYaOIIMXCS OTPaKAIOTCS B
KypHAJIaX y4yeTa MoCelaeMoCTH U ycrneBaeMocTu. Ha ocHOBe O1IEHOK, 3aHECEH-
HbIX B JKypHaJbl YyuyeTa MOCEIIAEMOCTH W YCIEBAEMOCTH, IPENOJaBaTeNIN
BBICTaBJISIIOT UTOTOBBIE OLICHKU MO JUCHUIUIUHE, 3aMOJHIIOT COOTBETCTBYIOIINE
BEJIOMOCTHU U 3a4E€THBIC KHUXKKHU CTYICHTOB.

B BezmomocTsX Mo UTOTaM 3K3aMeHa BBICTABJISICTCS OIICHKA 110 5-TH OaJlIb-
HOU IIIKaJe, pEUTUHTOBAas OLIEHKA, olleHKa 1o cucreme ECTS.

Hanpumep:

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

OAJUTbHOM 1IKaJle, peUTHHrOBast OLEHKa, olieHKa 1o cucreme ECTS. Hanpumep:

XOpOIIIO
(82/B)

501041
OTJIMYHO

(95/A)

PeittunroBeiM mnokazaresnem 1o bioky 2 sBisIeTCS OLEHKa, MOJy4YeHHas
oOydJarommmcsi Ha sKk3ameHe win 3adete. OTBET 00ydaromerocs Ha 9K3aMeHe
WM 3a4eTe OIEHUBAeTCAd B % C y4eTOM MIKalbl COOTBETCTBHS PEHUTHHTOBBIX
OIICHOK OIIEHKaM MATHOAITHLHOM mKabl (Tabmura 1).

[Ipu monyuenun oOydYarOIIMMCS Ha DSK3aMEHE HEYIOBJIETBOPHUTEIHLHON
OIICHKHU B BEJIOMOCTb BBICTABISIETCA pEeUTUHrOBas oneHka B %% (menee 60 %),
COOTBETCTBYIOIAS €r0 (aKTUYECKOMY OTBETY.

[Tpu mepecaade 3xK3aMeHa WM 3a4eTa MPUMEHSICTCS CIASAYIOINIee PaBUIIO
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npu (QOpMHUPOBAHUU PEUTHMHTOBOM OLEHKU: 1-1 mepecaaya — QaxTuueckas
pelTHHroBasi OlEHKa, MOJy4YeHHas: oOyvaroumcs 3a oteeT, MuHyc 10%; 2-s

nepecaaya — (pakTuueckass peMTHHTrOBasi OLIEHKA, MOyYEeHHAs 00yJaronmmMces 3a

otBeT, MuHyC 20%.

Ilpumepnuiii nepeuensv 60npocos K 3auemy

Yacrtb I. MaTtemarnyeckuii aHAJIU3 PYHKIUMH OJHOU NEPEeMEHHOU

Beeoenue 6 ananus.

l.

Rl e

% N o

Crenennas (pyHKIus (CBOMCTBA, IpaduK).

[TokazarenbHast ¢GyHKIMS (CBOMCTBA, rpaduK).

Jlorapudmuueckas (yHkius (CBoicTBa, rpaduk).

OCHOBHbIE TPUTOHOMETPUUECKHE (DYHKLIUU Ha TPUTOHOMETPUUECKOM Kpyre
(ompeneneHus U CBOICTBA).

YeTHble U HEUETHBIE (PYHKINU (ONpeeTICHHs, TPUMEPHI).

OyHKIMA 0HOM TepeMeHHOM (OTIpeiesIeHHe U CIIOCOObI 3aJaHus PYHKIINN).
DneMeHTapHble PYyHKINH (ONIpEeIeHuUE).

PannonanbsHas GyHKUMS U €€ TpaduK.

Bﬂemenmbz meopuu npeoenos.

1.

2.

W

NS s

[Ipenen yucnoBoOil MocCienOBaTENBHOCTU (ONpEAEIIEHHEe U CBOMCTBA Tpeje-
JIOB).

CBoiicTBa CXOAAIUXCS [TOCIIE0BATEIbHOCTEN.

[Tpusnak Beliepmitpacca cyiiecTBOBaHUS Npeesia IOCIEI0BATEIbHOCTH.
Bropoii 3ameuarenbHbiit ipenen (0e3 10Ka3aTebCTBA).

Yucnosslie psinbl. [Ipu3Haku cX0JUMOCTH YUCIOBBIX PSAIOB.

[Ipenen dbyukumu (onpeneneHue, CBOMCTBA MPEIETIOB).

[IepBrIil 3ameyaTesbHbIN TPEAET.

Omnpenenenue (yHKIMU, HEMpepbIBHOM B Touke. CBoicTBa (hyHKUWHU, He-
IpEepBIBHOM Ha oTpe3ke (0e3 gokazarensbcTBa). [lokazars 3Tu cBOICTBA Ha

IpuUMepe: Y= X3, -2<x<l1.

TeopeMa 0 HENPEPBHIBHOCTHU 3JIEMEHTAPHBIX (QYHKIMH (popMynHpoOBKa, MpHU-
MEpBHI).

HakyionHbpie acuMOTOTHl rpaguka GyHKIUMU OAHOW HE3aBUCHUMOW MEpEMEH-
HOM.

Jupgepenyuanvroe ucuucnenue.

l.

(O8]

[IpousBoanas ¢yHkuuu. Teopema O CBS3U CYIIECTBOBAHMS MPOW3BOIHOMN
GyHKIUM B TOUKE  C HEMPEPHIBHOCTHIO (DYHKIIMU B 9TOM TOUKE.
Huddepeniman GyHKIINN, €0 TEOMETPUIECKUN CMBICIL.

[Tpou3sBoaHast CIIOKHOW PYHKITUH.

[IpousBoanHas obpaTHO¥ GyHKIMH (MpUMEpP: BBHIBOA (HOPMYJIBI ISl MPOU3-

BORHO# dyHkrun Y — TS Xy
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5. Teopema Jlarpamka O KOHEUHBIX  mpupameHusx (popmynupoBka u
JI0Ka3aTeJIbCTBO).

6. ®opmyna Teitnopa i QyHKIMH ¢ OCTATOYHBIM WieHOM B ¢popme Jlarpanxka
(6e3 mokazaTenbCTBa).

7. OnucaHre MHOXKECTBA TOYEK, MTOJO3PUTEIBHBIX Ha AIKCTPEMYM (DYHKIIMH OJI-
HOW HE3aBUCUMOU NIEPEMEHHOM.

8. IlpousBogHasi CyMMbl, NpPOU3BEACHUS W YACTHOrO JABYX (QYHKUUN (C
JI0Ka3aTeIbCTBOM KaKOU-TM00 OJTHOM 13 3THX (POopMyJT Ha BEIOOD).

9. ®opmyna Teinopa ajsg GyHKIIUKM OJTHON NMEPEMEHHOM C OCTATOUYHBIM YJIEHOM
B JIOKQJIbHOM BUJIE.

10.Crenennsie psabl. Paguyc cX0IUMOCTH CTETIEHHOTO psija.

11.Heob6xoqumoe ycnmoBue JIKCTpemMyma (QYHKIIMM OJHOW TEPEeMEHHOM.
Knaccuduxkarus Touek mo103pUTENbHBIX Ha SKCTPEMYM.

12.loctaToyHOE yCIIOBUE IKCTpeMyMa (YHKIUH B CTAllMOHAPHON TOYKE IO
CMEHE 3HaKa MPOU3BOJIHOM 3TON (DYHKIIMH B OKPECTHOCTH JAHHOU TOYKH.

13./locTatouyHblii MPU3HAK 3KCTpeMyMa (PYHKUIMH B CTALIMOHAPHOM TOYKE IO
3HAKy HEHYJIEBOM MPOW3BOJHOM MHUHUMAIBHOTO MOPSAKA, BBIYMCICHHON B
JTOM TOYKE.

14.IIpaBuno Jlonurans (6e3 qokazaTenbcTBa). TeopeMa 0 CpaBHUTEIBHOM CKO-
POCTH POCTa CTENEHHOM U JiorapuMuiecKor QyHKIUNA Ha OECKOHEYHOCTH.

15.11paBuno Jlonurans (6e3 qoka3aTenbcTBa). TeopeMa 0 CpaBHUTEIBHOM CKO-
POCTH POCTa CTETIEHHOMN U TIOKa3aTeIbHON (QYHKIIMN HA OECKOHEUHOCTH.

16.Touka nepernba Ha rpaduke (QyHKIUM (OmMpeneieHre W aHATUTHYCCKUN
MPU3HAK).

Humeepanvrnoe ucuucnenue.
1. ®opmyna HetoTona-JleitOnuna.
2. 'eomeTpudecKknil CMBICII ONPEAECIEHHOTO HWHTErpana. Beraucinenne nioma-
I (QUTypbl, OTPAHUYEHHOW AJUTUIICOM.
3. O0beM Tena, MOTYYEHHOTO BpallleHHMEM KPUBOJMHEWHOW Tpameuu BOKPYT
ocu Ox.
4. 3aMeHa nepeMEeHHOM B OINpeeICHHOM UHTErpale.
5. O6bem Tena, MONYyYEHHOTO BpAllleHHEM KPUBOJMHEWHOW Tpameiruu BOKPYT
ocu Oy.
6. Teopema 00 MHTETPUPOBAHHM PAIMOHAIBHBIX (DYHKIIMI C TOMOIIBIO pa3-
JIO’KEHUS Ha TpocTeiue apoou (hopMyIupoBKa).
= tgz

7. Pannonanu3upyromas noJacTaHOBKa 2

Ax+ B

—dx
2
8. BriunciieHne HeonmpeAeIeHHOro HHTerpaia puaa =~ 4% + bx+c

r m
IR(x,xk yeees X )dX
9. Brluucnenue HeoONpeeIeHHOT0 UHTETpalia BUIa , T1Ie
R — BBIpakeHUe, MOJTYYEHHOE IMPHU MOMOIIM YEThIPeX apu(PMETHUECKUX JCHi-
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CTBUH Had YKa3aHHbBIMH CTCIICHAMM X, IIOKA3aTCIU CTCIICHEH — paduOHAJIBHBIC
qucia.

Ax+ B Jx

2
10. BbIunCIICHHE HEONPEAEICHHOTO HHTerpana piuga  Vax +bx+c
11. ®opMyna UHTErpUPOBAHMS TIO YACTAM (IIPUMEP: BbIUHUCIECHUE MEepBOOOpa3-

. J\/xz + ldx
HOM ).

12. CBoiicTBa HEONPEIETEHHBIX UHTErPAJIOB.
13. 3amena nepeMeHHON B HEONpPEEIECHHOM MHTerpaie (IpuMep: BbIUKUCICHUE

dx
2
nepsooGpasuoit VX~ +1),
14. TInomaas KpMBOIMHEWHOM Tparneuu (ompeaeieHue u GopMyia Ui BbIUKC-

JICHUS TUTOIIAIM).
_[ Na* = x*dx

15. BprunciieHne HEONPEAEIEHHOTO MHTErpana
3aMeHpl X = dsint),

16. 3ameHa nepeMeHHON B HEONPEIEIECHHOM MHTErpaie (IpuMep: BbIUKUCICHUE
dx

2 2 .
nepBooOpasuoit V¢ ~ X mpu momory 3amMeHsl X = A8,
_[ R(sin x,cosx)dx

(mpu momo1u

17. BeruucieHnue HeOoNnpeIeIEHHOI0 HHTErpajia Bujia , e R —

BbIpakeHne oT SMX y COSX ' romyueHHOE C TTOMOIIBIO0 YEThIpeX apudMeTnde-
CKHUX JICCTBUMU.
18. ®opMyna UHTErpUPOBAHMS IO YACTAM (IIPUMEP: BBIYHUCIEHUE MEPBOOOpa3-

J\/I—xzdx).

[ reoydx=—[ f(x)dx
19. Teopema: « b

byHKIIUN f(x) :

HOU

[a,D]

JUIsE JTF0OOM HETIPEepBHIBHOW Ha OTPE3Ke

Hpumepbt MUnoevIX 3a0au K 3auemy

Yacts [. MaTemaTndeckuii anann3 QYHKIIMA OHOW MEPEMEHHON

Havitu nipenesnsi:
{}3 0035 i 1l 00

. u—l|” . 2x"=3x+1
lim lim ——— lim ———

>
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. ’ . i . "-1.
o3t . 8Inx : o : X4
lim : lim lim xsin— lim |—

5) x—= 3 6) == L 7) x>0 .8y x—ow X

Kakoe BbIpaxxeHre 00JIbIIIe MPU JOCTATOYHO OONBIINX -

7 ) -
a) 200632004 yay 0.001x79 ) 2y (2005,

OnpenenuTs 00J1aCTh CYIIECTBOBAHUS CIICIYIOMMX (PYHKITHIN:
3

X -
V= f~ 3
a) ’ |_ X ; 6) I'I': AN—=X . B)

b

i "} . [
) y=lg|x=-4] %) v=lgl v 42| +lgl x=2] ) y=yfsin| Vx|
1 .y Ve gl e \ .

b 2

; sin_ |
x .

v=lg

x) \ 53

v=InlIn x| y=arccos 2sin x|
) H) - :

b

OnpenenuTh 00JaCTH CYIIECTBOBAHHMS U MHOKECTBO 3HAYCHUH CIEIYIOIIMX
GyHKIIHIA:

2x
/ 3 o [0 V=arecos——
v=y24x—x" . v=lo |-2cos x| L
a) ; 6) - F : B) l+x= .
.1'=a1'u:::un| lgm | 2 e
\ ] V=SINT X—SIn X —
F) ) s H) ’ .

Onpenenuts, Kakue 3 GYHKIUHA SBISIFOTCS YCTHBIMU, & KAKUE HCUCTHBIMHU:
- ] . 3 e B . .

flx)=3x—x" ilx ={j [—x|~= 1{% l+x|~ flxl=a*+a " a=0
- :6) /N ;5 -

a) ;
fixi=In

.—_.-} X I -~ Y
:: ‘;" \/T \/_2 ln| o4yl 1.1'{"’ |

Haiitu npousBoanble QyHKIMIMA

. | | N q
f | X|=—H Sx=2 TR 3 . f x| :.1._“!| N R |
1) X ) Jlxl=x"+4 J?; 3) |

,P{l X :‘J'T| 212 —'l| f. x| :| 2-{_3 “ 1—13 | '|: -
4) . ; 5) ' ; 6) 3—0X . 7) X

’}—

Haiitn MakcMyMbl 1 MUHUMYMBI (DYHKITUT:
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l 233
2 = X ——
1) flxld x+217 .1'—l|"; 2) Jix) _11 _11 7

-
4

X

. —X T
e .iIr I X|= 4 Y Y
3) X<—x+3 ; 4) [ 4 .1'2 ; 5) -f I X =y"¢ : 6) .f | X|=x¢ -~ :

7
N~ x

7) Fxl=xyx-1 . g) fixl= 2x—x* f xi=vxInx, 10) flx|= .

o

[IpoBecTu noaHoe HccaenoBaHue GyHKIUNA U HOCTpOI/ITB 170:¢ rpa(bHKH

39
2t X V= 2y —Sx- 1[41—{1

S
;) Y tlip) 47

3 5.

[TocTpouTs rpaduiku GyHKIIMIA:

1)1—-. 2)1—\].'_ 3)1—\.1'.' 4)1—\/1 1[1\/1

: I .
5) ,Il _J _l_\j ; : 6) .II =X l— 7) 'I—l l:'_ — ’ 8) I'|':_'1"",:='l" '1;

Inx v

V=

—lix , . . y=— v=In—
gy V=re L 10) V=Inv=x N 12) Inx. 3 x—1

OnpenenuTh aCUMIITOTHI rpa(bHKa byHKUIMAN

1

X 2x —*w +14x—6

y=—n——— V=
a) X +2x-3. @) 42
Haiitu mepBooOpa3zHsble:

| 4 |~ ; [| l—x "|2 I i X+l . [ X

| 3—x=| dx J|— | dax ( R
a) ;6 1) i a) V= 6)

ey

J
o+

T 2 '
[ =4y fh ) [_1'(’_". v . F) [2 1 'i"l. )

b

Brerauciuth mepBooOpasHbie, TPUMEHSS TPABUIIO MHTETPUPOBAHUS 110 YACTIM

a) [Inxdx, . 6) [arcigx dv

[Ipumensis popMyily MHTETpUPOBAHMS N0 YACTSIM, HAUTH CIEAYIOIIUE OIpesae-
JICHHBIE UHTETPAJIbIL:
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|
[ arccos xdx

l

IIpumeHss MOAXOAALIYI0 3aMEHY IIEPEMEHHOM, HAWTHU CIIEAYIOIIUE OIpPEIEIICH-
HBIEC UHTETPAJIBI

N a n2 ——
[ vy J vEa?—x? dv [ Vet —ld
S

a) —1 ; 6) 1

; B) Y
Haiitu momaan ¢puryp, orpaHUueHHbBIX JTUHUSMH:
)

y=c¢, v=l),
2

y=x", X+yv=2 =2V x=0. p=2

- " -

._4 2 ,_U ,2_*} Iy _Ilf _l .
a) V=T v=0 gy vT=lpy a=ho gy v=ln

y=x, V=

I,
T. _'I =U'. X=23
e) A

OmnpenenuTs 00beMBI TN, 06Pa30BaHHBIX BpaLIEHHEM BOKpPYT ocu X  duryp,
OTpaHUYECHHbBIX JIMHUSIMHU:

2_ gy 2o —dy—x2 y—y 2
g) V7= I V=3 g =T o= )

=x, y=x".
. . : 1)
2 2
ye—x ()

9, x-2v+ 06

OnpenenuTh 00beMBI TelI, 06Pa30BaHHBIX BpaleHHeM BOKpyT ocu O duryp,
OTPaHUYCHHBIX JIMHUSIMU:

a) _1'3 = 4—x, .1'=t}; 6) _a'=e'1'. x=0, x=l, _a'=t}; B) _'|'=11

. v=l x=0

Ilpumepnuiii nepeuens 60npocos K IK3ameHy

Yacrse II. MaTemaTnyeckuil aHaan3 GyHKIMHA HECKOJIBbKHUX MePeMEHHbIX

LuggbeperyuarnbHoe uc4yucrieHue.
1.

OnpeneneHue OTKPBHITOrO MHOXecTBa. OrmnpelieeHne OrpaHUYEHHOIrO
MHOkecTBa. [[pumepsr.

2. Omnpenenenue 3aMKHYTOTr0 MHOXkeCTBa. OnpeaeneHne Kommnakra. Moxer i
MHO>KECTBO TOUYEK Ha IUIOCKOCTH OBbITh OJJHOBPEMEHHO OTKPBITHIM M 3aM-
KHYTBIM?

3. Omnpenenenue obnactu. Jlunum ypoBHs ¢pynkuuu. Hanpasnenuve HanOosib-

miero Bo3pactanus (yObiBaHus) GyHKUIMU B TOUKE. ['pagreHT.
4. Onmnpenenenne npenena GyHKUUU ABYX IEPEMEHHBIX.
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10.

11.
12.

13.

Omnpenenenue  HenpephlBHOCTH — GyHKIuM. CBoilcTBa  HENpepbIBHOM
(GyHKIMH, 3aJaHHOW HAa KOMIIAKTHOM MHOKECTBE (TI0Ka3aTh Ha MPUMEpE).
YacTHble MPOU3BOAHBIE MEPBOrO MOpsiAKa (HYHKIMU HECKONbKUX TEePEMEH-

HbIX. YcioBue nudPpepeHIpyeMoCcTH PyHKIIUU B TOUKE.

CBs13b MEX/ly HENPEPHIBHOCTHIO (DYHKIIMH B TOUKE U €€ AU dhepeHuupyeMo-
CTBIO B 3TOU TOUKE.

Huddepenunan ¢pynkuuu. [IpaBuna Beruncienus auddepeHuanos 1-ro u
2-TO MOPAJIKOB.

YacTHble MPOU3BOIHBIE BBICHUIETO MOPsAKA QYHKIUH MHOIMX NEPEMEHHBIX.
Teopema 0 paBeHCTBE CMEIIAHHBIX YACTHBIX MPOU3BOAHBIX 2-IO MOpsiAKa
(popmynupoBka).

HubdepennpoBanue CcIoXHOW (GYHKIUA HECKOJBKUX IEPEMEHHBIX.
HuddepennmpoBanue GyHKIIUNA OJTHON TEPEMEHHOM, 3aTaHHON HESBHO.

Teopema o HesIBHOU (yHKITUN.

Bemucars Gopmyny Teinopa st GyHKIIMHM IBYX MEPEMEHHBIX C OCTaTOY-
HBIM 4JIEHOM 2-T0 nopsiika B popme Jlarpanxa.

Onpenenenne Npou3BOJHOM MO HanpasieHU0. PopMyJsia 1l IPOU3BOIHON
(GyHKIMK MO 3aJaHHOMY HampaBlieHUIO. ['pagueHT (yHKIUM, CBOICTBA
rpaJyueHTa U aHTUTPaJUeHTA.

Ixecmpemym QYHKYUL HECKOIbKUX NePEMEHHDIX.

l.

JlokanbHbI 3KcTpeMyM (yHknuu. Heobxommmoe ycrioBue 0€3yCIIOBHOTO
aKkcTpemyMa auddepeHIupyeMon QyHKIIUH.

Onrcanne MHOKECTBa Toyek (pyHKimun £ =f(x, y) , TIOJIO3PUTEIHHBIX HA
AKCTPEMYM.

Matpuia I'ecce. Onpenenenue MoJ0KUTENbHON (OTpULATENBHON) ompe/e-
neHHocTH Matpuilsl. Kputepuit CuiibBecTpa MOJIOKUTENIbHON (OTpHULIATENb-
HOI1) ONpeIeIEHHOCTH MaTPHUIIbI.

JlokanbHbll 3KcTpeMyM (yHKUMH. JlOCTAaTOYHOE YCIOBUE DJKCTpEMyMa
(GYHKIIMM MHOTHX NEPEMEHHBIX B KDUTHUECKON TOUKE MPU OTCYTCTBUM Orpa-
HUYCHUU.

Knaccuyeckass 3amada MaTeMaTHYECKOro IpPOrpaMMHpoOBaHusA. Mertox
MHOxHUTenen Jlarpanxka. Jlocratounslie yCinoBuUs JIOKAJIbHOTO YCIOBHOIO JKC-
TpemyMa QyHKIIMH HECKOJIbKUX MEPEMEHHBIX.

Knaccruueckas 3amaua nmporpammupoBanus. Meron MHOxuTenen Jlarpanxa.
HeobOxoaumbie ycCliOBHS JOKAJIBHOIO YCIOBHOIO JKCTpeMyMma (PYHKIUHU
HECKOJIbKUX NIEPEMEHHBIX.

ObvikHOBeHHbIE OUGhhepenyuanbhblie YpagHeHUs.

l.

2.

3.

TeopeMa CymeCTBOBaHUA W €AMHCTBCHHOCTH PCHICHHA 3aJadu Komm JIIAA

I —
muddepeHHansHOro ypapHeHus Y =f(x,y) (6e3 mOKa3aTeNnLCTBA).
OO6mee, yactHoe U o0coboe pemeHus AUPHepeHIIuaNbHOrO ypaBHEHUS

I —
y'=f(x,y) . B3auMHOE pacronoxeHne MHTErPaIbHbBIX KPUBBIX YPABHEHUS.
Hopwmanbnas popma nuddepeHunanbHoro ypaBHeHUsT 1 — ro Mopsiika, pas-
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PELIEHHOTO OTHOCUTEIIBHO CTapIIed MPOU3BOIHOM.

4. Jluneitnoe muddepeHnnaIbHOEe ypaBHEHHE MepBoro mnopsaka. CTpykTypa
obmrero pemennsi. CymecTBYIOT U 0coObIe pereHus uaeinoro OJ[Y?

5. MuddepeHunanbHble YpaBHEHUS C pa3AesOIUMUC NEPEMEHHBIMU (Ompe-

fleNeHue, METO/ HHTerpupoBanus Ha pumepe XY =10 ¥ ).

6. OnHopoaHoe nuddepeHInanbHOe ypaBHEHHE MepBOTo nopsiaka. CBeeHune K
YPaBHEHHUIO C Pa3JIECIAIOIIMMUCS EPEMEHHBIMU.

7. Meton Bapuanuu Npou3BOIBHON NOCTOSIHHOW (MeToj Jlarpanika) ajisd rnouc-
Ka PEIICHUs HEOJTHOPOIHOTO JMHEWHOTrO Hu(depeHITNATBHOTO ypaBHEHUS

TIepBOro mopsiaka (II0Ka3aTh HAa mpumepe XY —y= 1/x ).

8. Jlunelinoe nuddepeHnranbHoe ypaBHEHUE 71 — IO TIOPSAKA C HENIPEPbIBHBIMU
Kod(duIeHTaMu 1 HeTPepBHIBHOW MpaBoi 4acThio. [IpoBepka ycrnoBuii Teo-
pEMBI O CYLIECTBOBAHWU W €JIMHCTBEHHOCTH pemieHus 3agaun Komwm mms
ATOr0 YpaBHEHHS.

9. Omnpenenurens BpoHckoro amst cucteMbl GyHKUMM, popmyna Jinysuwis (06e3
J0Ka3arenbcTBa). Teopema o JIMHEWHON HE3aBUCUMOCTH /1 PEIICHUH JIMHEH-
HOTo AU(depeHIUaNbHOTO YPaBHEHUS 11 — IO MOPSAKA.

10.Teopema 0 MHOXECTBE PELICHUI OJTHOPOIHOTO JIMHEHHOTO NudPepeHimab-
HOT'O YPaBHEHMSI 1 — IO TIOPSIKA.

11.0gH0pOoIHOE NMHENWHOE MU (depeHIIMATBHOE YPAaBHEHUE BTOPOTO MOPSIKA
C MOCTOSIHHBIMU K03 duimenramu. OO11ee peleHue B cilydyae CyluiecTBOBa-
HUS TPOCTBIX KOPHEH XapaKTEPUCTHUECKOIO YPaBHEHUS.

12.0nH0poaHOE NMuHEHHOe nuddepeHnnanbHoe ypaBHEHHE BTOPOTO MOPSAKa
C mocTossHHBIMH Koddduimenramu. Ero olmiee pemnieHue B ciydae Cylie-
CTBOBAHUS KPAaTHBIX KOPHEN XapaKTEPUCTHYECKOIO YPaBHEHUS.

13.0nH0poHOE NuHEWHOEe TuddepeHIMaTbHOe YPaBHEHUE BTOPOTO MOPSIKA
C MOCTOSIHHBIMU KO3 dunprentamu. OO1ee pelieHne, Koraa XapakTepucTH -
YEeCKOE YPaBHEHHUE HE UMEET KOPHEH.

14.CTpyKTypa 4acTHOTO PEIICHUS HEOAHOPOIHOTO JuHeHHoro nuddepeHiu-
aJIbHOTO YpPaBHEHHUS BTOPOrO MOPAJKA C MOCTOSHHBIMU KOA(h(UIIMEHTAMU U

P, (x)" P, (x)

MPaBoOil 4acThIO BUA , TIIe - MHOT'OYJICH 7 — OM CTeIle-
uu, A — nelicTBUTENBHOE quci0). MeTon HeonpeaeIeHHBIX K03 duIueH-
TOB.

15.CTpyKTypa YacTHOrO PEIICHHUS HEOJHOPOIHOTO JuHeHHoro auddepeHiu-

QIBHOTO YPaBHEHHUS BTOPOTO TOPAJKA C MOCTOSHHBIMU KOA(hOUIIMEHTaAMH U

NPaBOil YacThIO BUJA P,(x)-cosx , T1Ie Py(x)
HU. MeToj1 Heompe ieIeHHbIX K0d()(hUIUEHTOB.
16.CTpyKTypa 4acTHOTO pelIeHHs HEOJHOPOJHOro JUHEHHOro auddepeHIu-
aJbHOTO ypPaBHEHHs BTOPOTO TOPSAAKA C MOCTOSHHBIMU KO3(h(HUIIMEHTaAMH 1

IpaBOM YacThIO BHJIA Pm<X>'SmX , TIe Pm(x)
cTeneHu. MeToj1 HeorpeeIeHHbIX K03 OUITUEHTOB.

- MHOT'OYJIEH M — OU CTeETle-

- MHOTOYJIEH m — O
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prnepbl munoevix 3a0a4y 6 IK3AMEHAUUOHHDbIX ounemax

Yacts II. MaTeMmaTHYecKu aHA/IU3 QYHKI M HECKOJIBKUX MEepeMeHHbIX

1. M300pa3uth Ha TIUJIOCKOCTH MHOXECTBO TOYEK, B KOTOPBIX OIpe/e-
aeHa (QyHKIUSA

In v
fro)=—

SIBsieTCA JIM 3TO MHOXKECTBO 00JI1aCThIO?

2. Haiitu rpaduuecKy TOUKM MaKCHMyMa i MEHUMyMa (yHKipn /2=

, 3a/ianHof Ha kpusoit * Y =7,

_.2 2
3. Bbluvcidts mpousBoaHyK GyHKmum ~— U=X —Xy+y B HaIlpaBJICHUU
OMCCEKTPHUCHI BTOPOTO KOOPAMHATHOTO YTIIa.

4. BpluncnuTh nepBbId M BTOpoM  auddepeHuuansl  QyHKIUU
fleov)=xv+sin(x” + vl
Brinucate Bece ee yacTHbIE MPOU3BOAHBIE 1-10 U 2-T0 IOPSJIKOB.

5. Iloka3zarts, 4TO mpeAen N0 COBOKYITHOCTH ITEPEMEHHBIX

l[im
0 x4y

HC CYHICCTBYCT.

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

7. Haiitu skcrpeMmymb! QyHKumn L, y)=xy npu yenopun * Y= H

P, .

v T =
8. Haiitu paccTosiHHE OT TOYKH -1 1o mapaGoinsr -

pily=10
- utst TuGepeHIaTbHOTO ypaBHEHUS

_l":lJ_l_'.

9. PemuTts 3agauy Komn -

10.3anucate obIiee pelieHne ypaBHeHUs

11.Haiitu ocoboe pemenue qudGepeHnnansHOT0 ypaBHEHHS

12.ITpounTerpupoBaTh ypaBHEHUE



'+ 2+ 4y=0
13.Pemuts 3amauy Kommn

v-Lo =2

14.Pemnts quddepennpnanshoe ypapuenne Y +4Yy +4y=sin2x.

O)y=1, y'(0)=0

15.Pemmute 3amauy Ko s qudepeHImaaTbHOro

LI |

' =
ypaBHEHUS -

7. Y4e6HO-MeTOAUYECKOE U MHPOpMaAIIOHHOE OGecrieyeHue Juc-
IMITHHBI

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

Kpemep H.II., ITytko b.A., Tpumma MU.M. Marematnueckuii anaims Y. 2.
M.: FOpaiit, 2017 1., 389 c.

Jlumepamypa dononnumenvnan

baspun, M. . MaremaTH4eCcKUi aHaIU3 : YYCOHHUK U MPAKTUKYM TSI aKaJeMU-
yeckoro OakanaBpuara / . U. baBpun. — 2-e uza., ucnp. u gon. — M. : Uz-
natenbctBO FOpaiit, 2017. — 327 c. — (Cepus : bakanaBp. AkaneMU4ecKuii
kypc). — ISBN 978-5-534-04617-5.

Kyopssyes, JI. /[. Kypc matematuueckoro aHaiauza B 3 1. Tom 1 : yueOHUK AJis
oakanaBpoB / JI. JI. KyapsBueB. — 6-¢ uza., nmepepad. u gon. — M. : U3-
natenbcTBO FOpaiit, 2017. — 703 c. — (Cepus : bakanaBp. AxkaneMU4eCcKHii

kypc). — ISBN 978-5-9916-3701-5.

8. OnucaHue MaTepvaJIbHO-TEXHUYECKOM 6a3bl, HEOOXOAUMOM AJIA
OCyIILeCTBJ/IEHUSI 06pa30BaTE/JIbHOIO NMpoLecca No AUCIUIINHE

Jnst opraHu3anuy caMoCTOSTEIbHON MOATOTOBKY 00YyYaIOIIKXCs 10 AUCHUIUINHE, UM Tpedy-
CTCA O6€CHC‘II/ITB AOCTYII K CICAYIOIHUM 3JICKTPOHHBIM CIIPABOYHBIM peCypCaMm:
bubnuoteka: aekTpoHHasi OudauoTeuHasi cucrema http:/ www.iprbookshop.ru
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MaTepI/IEUIBHO-TGXHI/IIIGCKOG obOecrieucHue JAUCIMITIIMHBI

[Tpu peanu3anuu 06pazoBaTeIHLHON MPOrpaMMBbI IO HarpasieHuto noArorosku 38.03.01
«IKOHOMMKA>» HE00X0ITMMO UCIIOJIb30BaTh CJIEIYIONINE KOMIIOHEHTHI MAaTepHUATbHO-TEX -
HUYeCKoU 0a3el MHCTUTYTA [T U3YYCHUS TUCIUILTUHBI AyIUTOPHBIN QOH/I.

1. MarepuanbHO-TeXHUYECKUH (HOHST.

2. bubnuoreunsiit HoHI.
AynaurtopHslii poun MHcTUTyTa peanaraeT o0yCTPOCHHbIE Ay AUTOPHUU IS POBEICHUS
JIEKIIMOHHBIX 3aHATUN, MPAKTUYECKUX 3aHATHI. OHHM OCHAIIEHBI CTOJAMH, CTYJIbSIMU,
JIOCKaMH, TEXHUYECKUM 000PYJOBaHHUEM.
MatepuanbHO-TeXHUYeCKUI (oI MHCTHTYTA pacTionaraeT NpoBeACHHEM JICKITMOHHBIX U
MPAKTHYECKHUX 3aHSATUH.
[TpoBenenue nexiuit odecrneueHo HATMYUEM MYJIbTUMEANITHOTO MPOEKTOpa, HOYTOYKa,
SKpaHa JUIsl IEMOHCTPAIIHii, MyJIbTUMEAUIHBIX MIPE3EeHTAIH, pa3pab0TaHHbBIX B IPOrpaMMe
PowerPoint.
J171st OBBIIIEHUS] Ka4eCTBA MOATOTOBKH U OIIEHKH MOJTYYEHHBIX 3HAHUM YacTh MPAKTUYECKUX
3aHATUH TUTAHUPYETCS] TPOBOJUTH B KOMITBIOTEPHOM KJIACCE C UCTOIb30BAHHMEM KOMIIOHEHTOB
Microsoft Office 2007, 2008, 2010: Word, Excel, Access, PowerPoint, Visio, 1C: [Ipeanpus-
THE.

MaTepHaJIBHO-TeXHHqCCKOG obecreueHue NPaAKTUICCKUX /CeMI/IHaPCKI/IX 3aHATHIL 0TOO-
PaxxXE€HoO B Ta6n1/1ue.

Ounasn / 3aounas ¢popma o0y4eHus:

O6opynoBaHue

ayIUTOpUS Il CEMUHAPCKUX

Jl1s1 NpaKTHYeCKHUX 3aHATHI: KOMIIBIOTEPHBIN KJjacce

Jlis ceMUHApOB: ayAUTOPUH WIN 3aHATUH, WIN YUTAIbHBIN 3a1 Onbinorexu, 000py10BaH-
HBbIE yqe6H0i/'1 MeOeIbIo, KOMIIBIOTEPAMU, UMEIOIIMMU BbIX0J B MIHTEpHET M HEOOXOIUMBIN
KOMILIEKT ITPOrpaMMHOT0 00€CIeueH s], a TaK)Ke BUAECONPOECKIIMOHHOE 000pyI0BaHUE IS
MIPE3CHTALIUN.

bubnuoreunsiit ponn MHcTuTyTa 06€eceunBaeT 1OCTyI Kaxa0ro oOydaromnierocs k 6azam
JAHHBIX, (OPMHUPYEMBIM TIO MTOJIHOMY MIEPEUHIO AUCIUILTHH. Bo Bpems caMocTosTeIbHON
MOATOTOBKU OOyUaromuecs 00ecneueHbl JOCTyIoM kK cetu HTepHeT.

bubnroTedHbIii GOH YKOMITJIEKTOBAH MMEYATHBIMU /WU AJIEKTPOHHBIMH M3IaHUSIMU OCHOB-
HOM ¥ JIOTIOJTHUTETLHON yU4eOHOU TUTepaTyphl, U3AaHHBIMH 32 TIOCIIECTHUE S JIeT.
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