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BBOJAHAS YACTD

1. IEJIX OCBOEHUSA JUCIUIIJINHbI

LlenssMu OCBOCHHUST AMCUIUIUIMHBI «MaTeMaTHYeCKUN aHATN3» SBISIOTCS (popMUpoBaHHUE y 00Y-
YaIOIMXCA CUCTEMHBIX 3HAHMW B 00JAaCTH TEOPHH MPEAesoB (PYHKIHUU OJHOW MEPEMEHHOM, METOJIOB
uccaeaoBaHus GyHKIMI Ha HENIPEPBHIBHOCTD, OCHOB TU(DPEpEeHIIMAITBPHOTO UCUUCIICHUS (GYyHKIIUA OTHOM
NePEMEHHOM, MPHIOKEHHSI MPOU3BOAHBIX K MCCIEIOBAHUIO (DYHKIIMI M OCHOB MHTETPAJIHHOIO MCUHUC-
neHust QYHKIUN OJHOHN MEepeMEeHHOW; TOATOTOBUTh CTYJCHTOB K M3YYCHHUIO OTACIHHBIX Pa3/IeioB JIHC-
IUIUTUH TPO(QECCHOHATIBHOTO M MATeMaTHYeCKOTO IHMKIA, (yHIaMEHTaIbHOE H3JI0KEHHE KOTOPBIX
nperoiaraeT UCTOIb30BaHUE MOHITHH W METOIOB MAaTEMAaTHYECKOTO aHAJN3a; Pa3BHTh aHATUTHYE-
CKHE CIIOCOOHOCTHU CTYJICHTOB, JOTHKY, HHTYUIUIO, YMEHUE ONEPHPOBATH CTPOIMMHU ONPEICTCHUSIMUA U
NPOBOJUTH CTPOTHE JIOKA3aTEIHCTBA.

2. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE
[Tnanupyemblie pe3ynbTaTsl 00yUeHHs 10 AUCLUUILUINHE, COOTHECEHHBIE C YCTAaHOBICHHBIMH B 00-
pa30BaTeNbHOI IporpaMMe HHAMKATOPAaMU JTIOCTH KEHUSI KOMIIETCHIIMH, TpeicTaBIeHbl B Tabnuue 1.

3. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIl
3.1. Iucuurnmaa «MaTeMaTHYeCKHii aHAIN3» OTHOCUTCS K 00s3aTeIbHBIM JIUCHUTUTHHAM Y4e0-
HOTO TUTaHa 00pa30BaTEIBLHON MPOTPAMMBI.

Tabmmia 1

IliianupyemMblie pe3yabTaTbl 00y4eHHUS M0 JUCUUILIMHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMU B 00-
a30BaTeJIbHOM POrpaMMe HHAMKATOPAMH 10CTHIKCHUS

Koa u nHaumenoBanue | Ilnanupyemble pe3yabTaTbl 00y4eHHs M0 JUCHMILIUHE

HHIUKATOPOB 10CTH-

JKeHHUsl KOMIIeTeHI Uil

Koa n HaumeHnoBa-
HHE KOMIEeTeHINH
BBINNYCKHHKA

1

2

3

VK-1. Cnocoben
OCYIIECTBIISITH KPU-
THYCCKUN aHaIIN3
MPOOJIEMHBIX CUTYa-
LU HA OCHOBE CHU-
CTEMHOI'0 MOAX0/1a,
BBIpabaTHIBATE CTPa-
TETHI0 JCHCTBUM

YK-1.1. lemoHCcTpHpY-
eT 3HaHHE METO/a CH-
CTEMHOI0 aHaJIN3a, CII0-
c000B 000CHOBAHHUS
MPOOJIEMHOM CUTYAITUH.

3HaTh: OCHOBHBIC IpaBUJIA JCUCTBUN C MHOXECTBaMU,
noHsATHE QYHKIMK OTHOH MepeMEHHON U OCHOBHBIE CBOM-
cTBa (YHKIHN; MTOHATHUSA Tpeleia YUCIOBOU IOCIICIOBA-
TEJNBHOCTH W Tpezena QYHKIUH ¥ UX CBOWCTBA; OCHOBEI
muddepeHnanbHOro McYUcaeHus (QYHKIUU OIHOH Tie-
PEMEHHOH; MPUIOKEHNE MPOU3BOJIHON K HCCIIETOBAHHUIO
(yHKIMA 1 TTIOCTPOCHHIO €€ Tpaduka.

YMeThb: IPpUMEHATH ONPEACIIEHUE U CBOMCTBA MPENIENOB K
HaXOXJICHUIO TIPEAENIOB MOCIeA0BaTeIbHOCTeH U (DyHK-
[WH; WCTIONB30BaTh Tpenen (YHKINH Ui HaXOXKIESHUS
MIPOMEKYTKOB HETIPEPHIBHOCTH (PYHKIIMU U €€ TOYeK pas-
phIBa.

Bnanerp: HaBbIKaMU BBIYHCICHHS TPEIEIIOB MOCIEIOBA-
TeNbHOCTEH M (DYHKIWH; HABBIKAMH OTIpEJIeIICHHS TIpOMe-
JKYTKOB HETIPEPHIBHOCTH (YHKIMH H TOYEK pa3phiBa;
HABBIKAMH BBIYUCICHUS TPOM3BOJIHBIX DIIEMEHTAPHBIX
(GyHKITHH.

VYK-1.2. Kputnuecku
OLICHUBAET HAJEKHOCTD
WCTOYHUKOB HHPOpPMa-
IIUH, CITIOCOOEH K pe-
(iekcun mo moBoxy

3HaTh: MOHATHE U OCHOBHBIC CBOMCTBA HEOMPEICICHHOTO
WHTErpaja U OCHOBHBIC METOMBI €r0 BBIUHUCICHUS; TOHS-
THE W OCHOBHBIE CBOICTBA OINpPENEICHHOTO WHTerpala, a
TAaKXC OCHOBHBIC MCTObI €I'0 BBIYHUCIICHUS, OCHOBBI IlI/I(i)-
(hepeHIMAIBHOTO MCYHCICHHS (DYHKIIMHM HECKOJBKUX TIe-




COOCTBEHHOT'O M Yy’KOTO
MHEHHUSI.

PEMEHHBIX.
YMeTb: NPUMEHATh CBONWCTBA MPOM3BOAHBIX WU INPaBHIIO
i depeHIpoBaHUS CI0KHON (PYHKIMU K BBIYHCICHHIO
MIPOM3BOJHBIX 3JIEMEHTApHBIX (YHKLUM; HCCIen0BaTh
(YHKIMM Ha MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB, BBI-
MYKJIOCTh U TOYKH Iepernoa.

Bunanerb: HaBbIKaMHM NPUMEHEHHs IPOU3BOJHBIX K HC-
CIIeIOBaHUI0 (PYHKIMH U MMOCTPOCHHUIO ee TrpaduKa; HaBbI-
KaMH{ BBIYMCIICHUS HEOIIPEICIEHHBIX HHTETPaIoB; BbIUMC-
JICHWsI OTIPEIETIEHHBIX UHTErPAJIOB; BHIYMCICHHS YaCTHBIX
MPOM3BOJHBIX (DYHKUUI HECKOJBKHX ITEPEMEHHBIX.

YK-1.3. PaccmarpuBaet
BO3MOJKHBIE BAPHAHTHI
CTpaTeruu AeHCTBUM,
OLICHHUBAaA UX JOCTOHUH-
CTBa U HEOCTATKHU.

3H3Tb: HpI/IJ'IO)KeHI/Ie YJAaCTHBIX HpOI/I3BOI[HHX K HAXO0xXIae-
HUIO 3KCTPEMYMOB (PYHKIIHA HECKOJIBKUX TEPEMEHHBIX;
OCHOBHBIE THITHI AW(PEpPeHITNATBHBIX YpaBHEHUN MTepPBO-
TO MOPSIIKA U METOJIbI UX HHTETPUPOBAHHUS; TUIHI Aude-
pEHIUAIBHBIX YPaBHEHUN BTOPOTO MOPSAKA, JOIYCKal0-
VX TOHWKEHUE TIOPS/IKA.

YMeTh: UCIOIB30BaTh CBOMICTBA HEOMPEACICHHOTO UHTE-
rpajla ¥ OCHOBHBIC METOJbI HHTETPUPOBAHUS AJI BBIUKC-
JICHWsI HEOTIPEACTICHHBIX WHTETPAJIOB; - IPUMEHSTh OIpe-
JIEJICHHBIA WHTETPaJl K BBIYMCIICHUIO TUIOMAACH TUIOCKHX
¢uryp; ucciaenoBaTh CXOIUMOCTh HECOOCTBEHHBIX WHTE-
rpajioB; MCHOJIB30BAaTh YacCTHBIC MPOU3BOJAHBIC IS
HaxXOXXICHUS SKCTPEMYMOB (DYHKITUH HECKOJBKHX TIepe-
MCHHBIX.

Bnaperb: omnpenencHus TUNOB AudQepeHIMATBEHBIX
YpaBHEHUH TMEpPBOTO TOPSAAKA W HAXOXKACHUS HX pelle-
HUW; WCIIONB30BAHUS XapPaKTEPUCTHUECKOTO YPaBHEHUS
JUIS HAXOXJICHUS PEUICHUI JTUHEWHBIX AudQepeHIaib-
HBIX YPaBHEHWH BBICIINX TOPSAKOB C MOCTOSHHBIMHU KO-
s purmenTamm.

YK-1.4. Pa3pabaTsiBacT
Y COJICpXKATEIBHO apry-
MEHTUPYET CTPATCTHIO
pereHus mpooIeMHOM
CUTYaI[i! Ha OCHOBE
CHCTEMHOTO MOX0/1a.

3uarte: nuHelHble AuddepeHaIbHbIe YPaBHEHHS BbIC-
LIMX TOPSIKOB C MOCTOSHHBIMHU KO3 GHUIUEHTaMH H Me-
TOABI HAaXOXAEHUSA MX PELICHUH; MPHU3HAKK CXOJUMOCTH
YHCIIOBBIX PSNOB; UCCIENOBAHUE CXOAUMOCTH CTEIIEHHBIX
PSIOB U pasioxkeHue QYHKIHN B CTETICHHBIE PSIbL.
YMeTb: HaXOJUTh MHO>KECTBO PEIICHUH OCHOBHBIX THUIIOB
mud depeHInanbHBIX YPaBHEHUH TIEPBOTO TOPSIKA H JIH-
HEHHBIX An((depeHIHaNbHbIX YPaBHEHUH BBICHIMX I10-
PSIKOB C MOCTOSIHHBIMH KO3((GHUIMEHTaMH; UCCIEI0BaTh
CXOIMMOCTh YHCIJIOBBIX PSAIOB M HAXOIAWTH 00JACTh CXO-
JUMOCTH CTEMIEHHBIX PAIOB; PacKIaabIBaTh 3JIEMEHTap-
Hble QyHKIMH B psiapl Teitnopa n MakinopeHa.

Banaperb: mpuMeHEHUS NPU3HAKOB CXOIUMOCTH YHCIIO-
BBIX PAJIOB K HCCIENOBAHHUIO UX CXOIMMOCTH; HaXOXIe-
HUS MHTEPBAJIa CXOAMMOCTH CTEIIEHHOTO psja.




OCHOBHASA YACTb .
1. OFBEM JIUCHUIIJIMHBI 1 BU/Ibl YYHEBHOU PABOTbI

Pacnpenesienne Tpy10eMKOCTH YUeOHOM TUCHMILIMHBI 10 BUAaM padoT
1o ceMecTpam JJisi O4HOM (popMbI 00yUeHH s

TpyroeMKoCTh
Bun yueOHOM paboThHI 7 = uac. CeMEIS:D(”)FpaM

i} 1 2

OO01mas TpyA0eMKOCTh JUCIUIUIMHEL [0 YIeOHOMY TIaHy 7 252 108 144
KonrakTtHast paboTa, B TOM YHUCIe: 120 64 56
AyIUTOpPHBbIE 3aHITHS 120 64 56
Jlextmn (JT) 56 32 24
[IpaxTuueckne 3ausatus (I13) 64 32 32
CamocrosTeabHas padora (CPC) 94 44 50

B TOM YHUCIJIC:

KypcoBas paboTta (IIpOeKT)

B TOM YHUCIJIC:

KOHTaKTHas paboTa (MHAWBUYaTbHBIC KOHCYJIBTAI[UH U 3aIl[H-
Ta KypCcOBO# paboOThI)

KOHTPOJBHBIE pa0OTHI (IT0 YUCOHOMY TUIaHY )

Ok3aMeH 36 36
B TOM YHCIIE:

KOHTaKTHas paboTa (KOHCYJIbTAINH Tepe]] IK3aMEHOM ) 2 2

HuddepentnmpoBannblii 3a4eT 4 4

2. COAEPKAHMUE PA3JIEJOB JUCHUIIJIMHBI
TemaTuyeckuii 1IaH, CTPYKTYPUPOBAHHBINA 1O BUAAM YUYEOHBIX 3aHATHM C yKa3aHUEM UX 00be-
MOB B COOTBCTCTBHUU C y‘-ICGHI:IM IIJIAaHOM

Ne | HammeHoBaHue TeMbl y4eOHOI 1eATeb- Bunbl yueOHOI e TenbHOCTH, dopma TeKy1e-
HOCTH, BKJIFOUasi CAMOCTOSITEIIbHYIO pa- BKJIFOYAsi CAMOCTOSITEIIBHYIO pa- 0 KOHTPOJISI
60Ty oOyuarommxcs (B yac.) 00Ty 00yJaromuxcs B yacax yCIEeBAaEMOCTH
JI 113 CP BCETO
1 | MuosecTBa U GyHKIUU 4 4 4 12 TECThI
2 | [Ipenen u HEIPEPHIBHOCTH (PYHKITUN OJI- 4 4 10 18 TECTBI
HOM IEPEMEHHOU
3 | Auddepennnansuoe ucurcienne QpyHk- 8 8 10 26 TECThI
LUK OJTHOW NTEPEMEHHOMN
4 | Mcnonb30BaHUE NPOU3BOIHBIX JJISl UC- 8 8 10 26 TECTBI
cietoBaHUS QYHKITUH U TTOCTPOCHHUS
rpaduka
5 | HeonpeneneHHbIN HHTErpal 8 8 10 26 TECTBI
JAundpepeHnupoBaHHbIi 3a4€T 4
6 | OnpenesieHHbI HHTErpall 8 8 12 28 TECThI
7 | Auddepenmanbaoe ucuncienne QyHk- 8 8 14 30 TECThI
IIMM HECKOJBKHMX MTEPEMEHHBIX




8 | O6bIkHOBEHHBIE AU (epeHIraTbHbIe 4 8 12 24 TECTBI
YpaBHEHHUSI

9 | Yucnossle psaapl. CTeneHHbIE Psiibl 4 8 12 24 TECThI
JK3aMeH 36
nTOoro 56 64 94 252

3. COAEP KAHUE JUCHHUIIVINHbI

3.1.ConepxxaHue JeKIUOHHBIX, NMPAKTHYeCKUX 3aHATHH. CojepikaHHe CaMOCTOSITeIbHOM

padoThbI.

Tema 1 MHoxkecTBa N PYyHKIMHT

Jlekmusa. Omnepanuu oOBEAMHEHMs, MEPECEUCHUST U PA3HOCTH MHOXKECTB; ONpEICNCHHE H
crocoObl 3aJaHus (PyHKIMH; OCHOBHBIE CBOWCTBA (DYHKLMI: MOHOTOHHOCTb, YETHOCTh, IEPUOANIHOCTb;
HIOHSATHS CIIOKHOW U 00paTHOM (yHKLUH, OCHOBHBIE 3JIeMEHTapHbIe (DYHKIMH U UX TpaduKu, IeHCTBHS
¢ rpadpukamu.

IIpakTnyeckoe 3aussTHe. MHOXXECTBA U (QYHKITUH.

CamocTosiTeqbHasi padora. Pemenue 3agay.

Tema 2 Ilpenesn u HenmpepbIBHOCTH (PDYHKIMH OHOM NepeMeHHOi

Jleknusi. [ToHsiTHe YMCIIOBOM MOCIEIOBATEIHFHOCTH U €€ Tpeiesia; MOHATHS OECKOHEYHO Majou
U OECKOHEYHO OO0JIBLION MOCIe10BaTEIbHOCTEH U CBSI3b MEXKy HUMHU; apu(MEeTHYEeCKHEe CBOICTBA Ipe-
JIeJIOB TIOCJIEIOBATEIBHOCTEH MOHATHE Tpezenia (yHKINN; apuMETHIECKHe CBOICTBA MpenenoB (pyHK-
Ui (M mpenen 3JeMEeHTapHOM (QYHKLNHU MOHATHE YHCTIa «€» M HaTypalbHOTO Jorapudma; 3ameyaTesb-
HBIE TIpeNeNbl; TaOMUIa YKBUBAICHTHBIX (DYHKIMH; TOYKM pa3pbiBa (QYHKIHH U WX KiIaccH(UKaIus,
TEOpeMa O HENPEPHIBHOCTH 3JIE€MEHTAPHBIX (PYHKIUI.

IIpakTnyeckoe 3ansiTue. [Ipenen u HeNpepbIBHOCTH GYHKIUN OJJHOM TIEPEMEHHOM.

CamocrosiTesibHas padora. Pemenue 3anay.

Tema 3 IudgdepennnanbHoe ncunucaeHue GyHKIUNNA 0JHOM NepeMeHHOM

Jleknmus. OmnpeneneHue MPOU3BOAHOM, €€ TIeOMEeTpUYecCKUd cMbIcH, IUpdepeHIupyeMOCTb
(GYHKIMM Ha MPOMEXYTKE, U3 maparpada tadbauua Ipou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIH,
Teopema o U dHepeHIUpOBaHUN CYMMBI, TPOU3BECHNS M YacTHOTO (QyHKLMI, U3 naparpada reopema
o muddepeHInpOBaHUN CIOXHON (yHKIHMH, MoHATHE nuddepeHnnana QyHKIUT U TeopeMa O CBS3H
muddepeHnmana ¢ npupamieHueM GYHKINHU; TOHATHE YTAaCTUYHOCTH (PYHKIIMH B TOUKE.

IpakTnyeckoe 3ansiTue. Jluddepennnansaoe ncuncieHne GyHKIUN OJHON ITEPEMEHHOM.

CamocrosiTesibHas padora. Pemenue 3a1ay.

Tema 4 Ucnosb30BaHue NMPOM3BOAHBIX VIS MCCJIeI0BAHUSA (PYHKIUHM M MOCTPOCHHUS I'pa-
¢puxa

Jleknus. JlocraTouHble yCIOBHS MOHOTOHHOCTH (PYHKITMH HEOOXOIUMBIE U JJOCTATOYHBIE YCIIO-
BUS SKCTpEMyMa TeopeMa 0 HEOOXOIUMBIX U JOCTATOUHBIX YCIOBHUSX BBIMYKJIOCTH (PYHKIIUH, TEOPEMA O
HanOoJpIIeM (HAaMMEHBIIIEM) 3HAYCHUH BBITYKJION (DYHKIMH, TOHSITHE TOYKHU reperrnda QyHKIu u 10-
CTaTOYHOE YCIIOBHE €€ CYIECTBOBAHUs MOHATHE aCUMITOTHI I'paduka (GyHKIHUH, JOCTATOUHBIE YCIOBHS
CyLIECTBOBaHUS BEPTUKAIBHON M HAKIIOHHOW ACUMIITOT.

IIpakTnueckoe 3ansitue. Vcrnonb3oBaHHe MPOM3BOAHBIX AJIS UCCIEAOBaHUS (PYHKIUH W TIO-
CTpoeHUs rpaduka.

CamocrosiTesibHas padora. Pemenue 3a1ay.

Tema S HeonpeneJieHHbII HHTErpaJ

Jleknms. Omnpenenenue nepBooOpa3HoOl, MOHATHE HEONPEAETICHHOT0 UHTErpaja, ero CBOMCTBa,
TabJIMIa HEONPEAEIEHHBIX HHTETPAJIOB, TEOPEMA O 3aMEHE NEPEMEHHON B HEONPEICTIEHHOM UHTETpasle,
TeopemMa 00 MHTEIPUPOBAHHUM 10 YACTSAM, MOHATHE NPOCTEHIINX PALMOHAIBHBIX IpoOel U UX MHTErpu-
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pOBaHUE, METOJ MHTETPUPOBAHUS MPABHILHON PAIlMOHAIBHONW JAPOOH Pa3lIoKEHUEM €€ Ha CyMMY IIpo-
CTEHIINX pallMOHATBHBIX APOOEH.

IIpakTH4yeckoe 3ansaTHE. HeonpeneneHuslii HHTErpall.

CamocTosiTeabHasi padora. Pemenue 3agay.

Tema 6 OnpenesieHHbIA HHTETPaJI

Jlekuus. [loHaTHE ONMpEnEIEeHHOr0 NHTErpala, TeopemMa O JOCTATOYHBIX YCIOBHUSIX UHTEIpUpPYe-
MOCTH (DYHKIIMH, TEOMETPHUUECKUI CMBICI ONPEeICHHOIO HHTETpajia; OCHOBHBIE CBOMCTBA OIpe/eeH-
HOTO HMHTETpaia;0OCHOBHAS TE€OpEMa HMHTETPAJIbHOIO HCUYUCIIEHUS, TEOpeEMa O 3aMEHE INEPEMEHHOU B
ONpCaACIICHHOM UHTCTpaJIC, TCOpEMa 06 HUHTCTPHUPOBAHUM T10 HaCTAM B OIIPCACICHHOM HUHTCTPAJIC, TCO-
peMa O BBIUKCICHHUH IJIOUaIN TIOCKON (GUTYPBHI.

IIpakTnyeckoe 3ansaTHe. OnpeneneHHbIN HHTETpaJl.

CamocrosiTeqbHasi padora. Pemenue 3agay.

Tema 7 JuddepenunaibHoe HCHHCTIeHHE PYHKIMH HECKOJbKHX MepeMeHHbIX

Jlexuus. [TousaTus apupmMeTHIeckoro n-MepHOTo MPOCTPAHCTBA, PACCTOSHUS MEXKIY TOUKaMH B

npoctpancTBe R", okpecTHOCTH TOUYKH B R";ompenenenne GyHKIHH N MEPEMEHHBIX, TPUMEPHI TAKHX
GyHKUMH; TOHATUS Tpenena QYyHKIMM N MEepEeMEHHBIX, HENPEPHIBHOCTH (YHKIIMKA HECKOJBKUX Tepe-
MEHHBIX B TOUKE U HA MHO>KECTBE; YaCTHbBIE MPOU3BOIHbBIE (PYHKIIMH HECKOIBKUX ITEPEMEHHBIX, TEOpeMa
0 CMCHIAHHBIX MPOU3BOAHLIX, ITPUMCP, TIOHATUC IJIACTUIHOCTHU Q)YHKI_[I/II/I HCCKOJIbKUX MCPEMCHHBIX I10
(GuKCUPOBAHHON MEPEeMEHHOM, MOHSTHUS MPOU3BOAHON IO HAIPABJICHUIO U TpagueHTa (YHKIUH He-
CKOJIBKHX TEPECMCHHBIX, TCOPECMaA O BLIYUCIICHUN HpOHBBOI{HOﬁ IO HAIIpaBJICHUIO.

IIpakTuyeckoe 3ausitue. [uddepenunansuoe ucuncieHne (yHKIUA HECKOJIBKHX TEPEMEH-
HBIX.

CamocrosiTeqbHasi padora. Pemenue 3agay.

Tema 8 O0bikHOBeHHbIE MU PepeHIHATbHbIE YPABHEHUS

Jlexuus. [TousaTus apupmMeTHIeckoro n-MepHOTo MPOCTPAHCTBA, PACCTOSHUS MEXKIY TOUKaMH B

npoctpancTBe R”, okpecTHOCTH TOUYKH B R";ompenenenne GyHKIHH N MEPEMEHHBIX, TPUMEPHI TAKHX
byHKIUH; MOHATHS Tpenena (QYHKIMM N MEPEeMEHHBIX, HEMPEPHIBHOCTH (YHKIUU HECKOJIBKUX
MEPEMEHHBIX B TOYKE M Ha MHOXKECTBE; YAacCTHbIE MPOU3BOJHBIE (PYHKIIMHU HECKOJIBKHX NEPEMEHHBIX,
TeopeMa O CMEIIAHHBIX IPOW3BOJHBIX, IMPUMEP, TOHATHE OJIIACTUYHOCTH (YHKIUU HECKOJIBKUX
MEPEMEHHBIX M0 (PUKCUPOBAHHOM MMEepeMEHHON; MOHATHS MMPOU3BOIHON M0 HANpABICHUIO U rpaJleHTa
(GYHKIIUN HECKOJBKUX MEPEMEHHBIX, TEOPEMa O BBIYHCICHUH MPOU3BOJIHON 110 HAIIPABIICHUIO.

IIpakTuyeckoe 3ansaTue. OOBIKHOBEHHBIC MU PEpeHITHATBHBIC YPABHEHUS.

CamocrosiTesibHas padora. Pemenue 3anay.

Tema 9 UnciioBbie psigbl. CTeneHHbIe psiabl

Jlekuus. YucnoBoro psiga, CymMMa YHCIOBOTO psijia, MPUMEP, T€OpeMa O CyMMe OECKOHEUHOMU
FeOMETPUUYECKOM MPOrpeccru, CBOMCTBA CXOASAIINXCS YUCIOBBIX PSAOB, IPUMED; TEOpeMa 0 HEOOXOa1-
MOM YCIIOBHH CXOJMMOCTH psilia, IPUMEpP; TeopeMa O MPEIeIbHOM MPU3HAKE CPABHEHUS ISl PSIIOB C
MOJIOKUTEIHHBIMH YJICHAMH, YCIOBHE CXOAMMOCTH 00O0OIIIEHHOTO TapMOHHYECKOTO psna, mpu3Hak [la-
nambepa; nmoHsTHe 00 abCONIOTHON M yCIIOBHOM CXOJMMOCTH 3HAKOMEPEMEHHOTO psijia, MpUMep, Ipu-
3Hak JIeiOHuIa, mpuMep; MOHITHE CTEIIEHHOTO Psiia U ero 00JIACTH CXOAMMOCTH, OTIPEICIICHUE PaIHy-
€a CXOJAUMOCTH CTEMIEHHOTO Psifia U TEOPEMA O €r0 BBIUYUCIICHUU.

IIpakTuyeckoe 3ansaTHe. Yuciaossie psapl. CTETICHHBIC PSIBI.

CamocrosiTesbHas padora. Pemenue 3a1ay.

4. METOAUYECKHUE YKA3ZAHMUSA J1JI51 OBYYAIOIUXCSA ITO OCBOEHUIO JUC-
HUIIJIMHBI
AynuTopHas padora
OCHOBHBIMH BHJIaMHU ayJWTOPHON pabOTHl OOYYAIOIIMXCS SIBJISIOTCS JIEKIUU W TPAKTUYECKHE
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3aHSATHS.

B xoze Jieknuii mpernoiaBaTels U31aracT U pa3bsICHIET OCHOBHBIC, HAMOO0JIeE CIIOKHBIC TIOHSATHS
TEMBI, a TAKXKE CBS3aHHBIC C HEW TEOPETHYECKUE M MPAKTHYECKHE MPOOJIeMbl, TaéT PEeKOMEHAIH Ha
NPaKTUYECKOE 3aHIATHE M yKa3aHUS Ha CAMOCTOSITEIIFHYIO padoTy.

IMpakTHyecKkne 3aHATHS 3aBEPIIAIOT U3YUYCHUE TeM Y4eOHOH nucuuruimHbl. OHU CIy»Katr Iist
3aKpeTUICHHsI M3YYCHHOTO0 MaTepualla, pa3BUTHS YMEHHHA W HaBBIKOB TOATOTOBKU COOOUICHHUH TIO TPO-
OneMaTHKe, MPUOOPETEHUS OMBITA YCTHBIX ITyOJIMYHBIX BBICTYIUICHHH, BEICHUS JUCKYCCUH, apTyMEHTa-
IIUH ¥ 3aIUTHl BBIIBUTAEMBIX TTOJIOKEHUH, a TaKXKe ISl KOHTPOJIS MIPETo1aBaTeNIeM CTEIIEHH ITOATOTOB-
JICHHOCTHU 00YYaroImuXxcs 0 U3y4aeMOi TUCIHUILIHHE.

[IpakTrdeckoe 3aHATHE TpEIoNaracT CBOOOIHBIH OOMEH MHEHHSIMH IO M30paHHOW TeMaTHKE.
OH HaYMHAETCs CO BCTYIHTEILHOTO CIIOBAa MPENoAaBaTels, (OpMyIUPYIOLIETO [Eb 3aHITUS U Xapak-
TEPU3YIOIIETO €r0 OCHOBHYIO MPOOJEMAaTUKy. 3aTeM, KaK MPaBHIIO, 3aCIyIIMBAIOTCS COOOIICHHUS 00y-
qarormuxcs. O0cykIeHne COOOIIEeHUsT COBMENIAETCS C PACCMOTPEHHEM HaMEYeHHBIX BOmpocoB. Coo0-
HICHUS, TIPEIIOIaraloine aHaIu3 MyOINKaIHUi 110 OTAEIBHBIM BOIPOCaM MPAKTHYECKOTO 3aHSTHSI, 3a-
CITyIIMBAIOTCSI OOBIYHO B cepenuHe 3aHsATHA. [loompsiercss BBIABIKCHUE W OOCYK/ICHHE aIbTCPHATUB-
HBbIX MHEHHH.

KayectBo yueOHON pabOTHl 00y4aromuxcs NpenogaBaTesb OLEHUBAET B KOHIE MPAKTHYECKOTO
3aHSTHSI, BEICTABIISISI B paO0umii )KypHa TEKyIIHE OLIEHKH.

KoHcyabTanum mpoBOIsATCS Ui BCeX 00yYaromuxcs MO MpeABapUTEIbHON TOTOBOPEHHOCTH C
npernoaBaTesieM U B paMKax rpaduka mpoBeAeHus1 KoHCyIbTanuii. C rpadukoM MpOBEICHHS KOHCYITb-
TalMH MPEeroaBaTeisi MOXKHO 03HAKOMHTHCS Ha Kadenpe.

CamocrosiTesibHast paboTa

CamocrosTenpHas paboTa — U3y4eHUE MaTepualia JICKIMOHHBIX 3aHITUH W PEKOMEHIOBAHHOM
JUTEPATypHhl, BHIMOJHEHUE 3aJaHHi MPEToIaBaTells, a TakKe MpopadoTKa OTIENBHBIX TEM U acleKTOB
JMCUUILTHHBI B BUJIE JOKJIAI0B U COOOLICHUH, TOATOTOBKA K IPOMEXKYTOYHON aTTECTAIIUH.

IMpome:xxyTouHas aTTecTanus

W3yueHne IUCUUIUIMHBI 3aKaHYMBACTCS MPOMEXKYTOUHOW aTTecTalueil, KoTopas MpOBOIUTCS
1o BceMy ee cojiepkannto. Dopma MpoOMEKyTOYHOM aTTECTAIMH, TPEAYCMOTPEHHAs YIeOHBIM TTAaHOM
— 9K3aMeEH.

K mpomexxyTo4HO# aTTecTaluy JOIyCKAIOTCs 00yJaronuecs, KOTOpPble CHCTEMAaTHYeCKH, B Te-
YEHUE BCETO CEMECTpa padOoTali Ha 3aHATHSIX U MOKa3ajld YBEPEHHbIC 3HAHU 110 BOIIPOCAM, BEIHOCHB-
IIMMCS Ha TPYTIIIOBBIE 3aHSITHS.

5. OHEHOYHBIE CPEACTBA 110 JUCHHUIIJINHE

S.1.IlosicHUTeIbHASI 3AIIUCKA

B cootBetctBum ¢ TpedoBarnsamMu CI'OC BO mo cnenmanbHOCTH DKOHOMUYECKast 0€301MacHOCTh
JUIsL TIPOBEACHMS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M NPOMEXKYTOYHOM aTTecTalud AUCLUIIINHBI
«MaTemaTn4ecKkuii aHanu3» pa3padoTaHbl OIIEHOYHBIE CPEJICTBA N0 TAHHON AUCHIUIUINHE, SBISIOIIUECS
HEOThEMJIEMOH YacTbl0 y4eOHO-METOJMUECKON ee JOKyMEHTalluh B paMKax peanu3yemMoil OCHOBHOM
00pa30BaTeNIbHOI POrpamMMmBbl.

5.2. OueHo4HbIe cpeacTBA NPOMEKYTOYHOM ATTECTALMIO N0 JMCHUIIIHHE

@®opMoii MPOMEKYTOUHOM aTTeCTallH 110 AUCHUIUIMHE B 1 cemecTpe y ouHOoM popmbl 00yueHus
aBisieTcs — QU pepeHIMPOBaHHbIN 3a4eT
Bomnpocs! 115 npoBeieHns MPOMEKYTOYHOM aTTECTALNN:
MHosxecTBa U IeHUCTBUS ¢ HUMU. | paHU YHCIOBBIX MHOXKECTB.
Oomiee mousaTue o pyHkuuu. CriocoOs! 3a1aHns PYHKINH.
3. CgoiicTBa (yHKIMHA. DneMeHTapHbIe QYHKLIUHU U UX IpadUKu.
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. IIpon3BoHBIE BBICIINX MOPSIAKOB.
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YucnoBas N0CI€10BAaTENBHOCTD U €€ npenena. OCHOBHBIE TEOPEMBI O CBOMCTBAX CXOIAIIMXCS I0-
CJIEN0OBATEIILHOCTEH.

[Tpenen ¢pynkuuu. CBoicTBa PyHKIUI, UMEIOMINX KOHEYHBIE IPEICIBL.

3amedaTenbHbIe TTPEACIIbI, Yuciio «e». CpaBHeHHE (DYHKITHI.

HenpepoiBHble pyHKINHU 1 uX cBoiicTBa. Kitaccudukamnus Touek pa3pbiBa.

OcCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (PYHKITHSIX.

[TpousBoHas PyHKLIUH, €€ TE€OMETPUIECKHIA CMBICIL.

[Tpocreitmme npaBuna muddepennupoBanus GyHKIuH, nuddepeHnnpoBaHue CI0KHOW U 00-
patHO#l pyHKIHA.

Juddepennman GyHKIUM 1 €TO CBS3b C MIPUpPAIICHHEM (YHKITUU.

Teopembr @epma, Poms, Jlarpanxka. [IpaBuio Jlonurans.

®opmyina Telnopa, ee MpUMEHEHHE ISl ACUMIITOTHYECKUX Pa3IoKeHU QyHKIIUI.
MOHOTOHHOCTb U 3KCTPEMYMBbI (QYHKIINH.

Brimykisie MHOXKecTBa U GyHKIMU. Touku nepernda QpyHKIUH.

AcumnToTsl rpaduka GyHKIIUH.

OOm1as cxema uccienoBanus (GyHKIIMK U TIOCTPOEHUS €€ Tpaduka.

[TonsiTHs MepBOOOpa3HON U HEOTIPEICTICHHOTO HHTETpaja M UX CBOMCTBA.

OCHOBHBIE METO/IbI UHTETPUPOBAHUS: 3aMEHA [IEPEMEHHON ¥ MHTETPUPOBAHUE 110 YACTSM.
HNHTerpupoBanne parnoHATbHBIX (yHKIIHM.

HHTerpupoBanue HEKOTOPHIX KIAcCOB (PYHKLUH, COEpKAIINUX HPPALIHOHAIEHOCTb.

DopMoii MPOMEKYTOTHOH aTTECTAIUH 110 JUCIUTLIIMHE BO 2 CEMECTpe y OUHON (hOopMbI 00yde-

HUS U B 1 cemecTpe y 04HO-3a04HOM (hOpMBI 0O0yUEHUS ABISAETCS — IK3aMEH
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Bomnpocs! 115 ipoBeieHHs] IPOMEKYTOYHOU aTTECTALMN:

Ompenenenne onpeaesIeHHOTO HHTErpajia, €ro FTeOMETPUUIECKUA U (PU3NIECKUIA CMBICTT.
OcCHOBHBIE CBOWMCTBA ONPEEIIEHHOI0 HHTErpasa.

HHuTerpain ¢ nepemeHHbIM BepXHUM nipeaenoM. @opmyna Hetotona — JleliOnuna.

OCHOBHBIE METO/Ibl BBIYMCIIEHUSI ONPEECIECHHBIX MHTErPAJIOB: 3aMEHa IEPEMEHHOM M MHTErpHU-
pOBaHUE IO YaACTSIM.

HecoOcTBeHHBIE MHTErpaNIbl U IPU3HAKKA UX CXOJAUMOCTH.

MeTo 161 TPUOTMKEHHOTO BBIUMCIICHHS ONIPEIEIIEHHOTO HHTETpaa.

MHosecTBa B Rn: OTKpBITHIE, 3aMKHYTHIE, OTPAaHUYEHHBIE, TUHENHO-CBA3HBIE, BHITYKIIbIE.
[TonsTre GpyHKINK HECKOJIBKUX MEPEMEHHBIX, €€ MPees U HEPEPHIBHOCTD.

YacTHble MPOU3BOIHBIE U ANMACTUYHOCTH (YHKIIUN HECKOJIBKUX MEPEMEHHBIX.

[Momubrit nuddhepeHtman u ero CBA3b ¢ MPUpAIICHUEM (QYHKITUH.

DNeMEeHThl BEKTOPHOTO aHAJIW3a: MHOKECTBA U JIUHUU YPOBHS, IPOU3BOAHAS MO HAIPaBJICHUIO,
IpaJUEHT.

Boinmykiibie GyHKIIMN HECKOIBbKUX MEPEMEHHBIX.

DKcTpeMyMbl QYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

[Tonstue nuddepeHanTbHOTO ypaBHEHUS IEPBOTO MOpsIKa U ero perieHus. CyliecTBOBaHUE U
€MHCTBEHHOCTb perieHus 3a1aun Komu.

OcHoBHble TUIBI UG HEepeHINATBHBIX YPaBHEHUH NEPBOTO MOPSAKA U METObI HAX0XKIECHUS HX
pELICHUI: YpaBHEHHS C pa3JesIOIUMUCA EpEMEHHBIMU, OAHOPOHbIC, JTUHENHbIE U ypaBHE-
Hus bepHyum.

Juddepennnanpabie ypaBHEHHS BHICIIUX TOPSIKOB, IOy CKAIONINE TOHMKEHUE TTOPSIKA.
Jluneitnpie auddepeHnnanbHble YPaBHEHHUS BBICHINX MOPSIKOB C MOCTOSHHBIMU KO3 dUIUEH-
TaMH.
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[TpubnuxeHHbIe METOABI HAXOXKIEHHs pemeHus 3anaun Komm s nuddepeHnuanisHoro ypas-
HEHUS IIEPBOro NOPSIKA.

Onpenenenne 4YUCI0BOrO PsiAa U NOHITHE €r0 CXOAUMOCTH.

ITpu3Haky CXOOUMOCTH PALIOB C MTOJIOKUTEIbHBIMHA YWICHAMHU.

AOCOoIOTHAs M yCIIOBHAS CXOAMMOCTD 3HAKOIepeMeHHoro psina. [Ipu3nak Jleiibuuna.
Crenernoi psig. O61acTh CXOIUMOCTH CTEIIEHHOTO Psijia.

Paznoxenue GyHKUUN B CTENICHHBIE PSIIbI.

5.3. Tekymuii KOHTPOJIb YCIIEBAEMOCTH
Texymuii KOHTPOJIb YCIIEBAEMOCTH OOYyYaroluXcs MO JUCIHUILIMHE MPOBOAUTCA B (opMe KOH-

TPOJIBHBIX MEPOIIPUATUI: TECTUPOBAHMUSL.

AXTHUBHOCTB o6yqa10meroc;f Ha 3aHATHUAX OICHUBACTCA HAa OCHOBE BBIITIOJTHCHHBIX pa60T " 3a1a-

HU, IpeyCMOTPEHHBIX pabodeil mporpaMmMoii TucUILIMHbL. O0ydaroneMycs, IpoIyCTUBIIEMY MPaK-
TUYECKUE 3aHATHs, HEOOXOIMMO BBINOJHUTh 33/aHUSl CAMOCTOSITEJIbHO M 3AIUUTHTh UX BBIIOJIHEHUE

nepea npeunoAaBaTCieM NPAKTHYCCKUX 3aHATHM.

5.3.1. TecToBbl€ 3a1aHUs 110 TUCHHUITIMHE (IPUMeEPBHI)

Ha3zsanue TeMEbl

[Tpumep Tecta

JIUCILIUILINHEI
MHoxecTBa 1 B —
F— 1. Ykaxute 00IacTh ONpeIeIcHHs D( f ) byHKIIUN f (x) =, /ln( X 2) .

A)[2,+0);B)(0,1]U[2,+x);
C)(0,+00)\{2}; D)[L,+o0).

2. I'padpuk pyukuuu y = f(x) = %
X

A) uMeeT 0iHy TOPU30HTAIBHYIO U OJIHY BEPTUKAJIbHYIO ACUMIITOTY;
B) nmeeT oHy ropu30HTaNbHYIO U JIBE BEPTUKAJIbHbIC ACUMIITOTHI;
C) umeeT TOJIBKO BEPTUKAJIbHYIO aCUMIITOTY;

D)ne umeer acUMIITOT.

aJIbHOE UCYHC-
neHue GyHKIUN
OJIHOM mepe-
MEHHOMU

I[Ipenen u He- . x +6x-1
MIPEPBIBHOCTE 1. lim R
(GyHKIMHM OJTHOM 1
TepeMeHHO A) +o0; B) 5 ;C) 0;D)
3 2x
2. lim| 1+—| pasen
X—>0 X

A)2; B)e°C)3; D) +w.

Huddepenun- 1.BbrancnuTh nponu3BOAHYIO (PYHKIUU

2. .BBIYMCITUTH MIPOU3BOIHYIO (PYHKIUHU




x? cos(2x2 + 1)

Hcnonb3oBanue
MIPOU3BOIHBIX
IUIs NCCIIEI0Ba-
HUS QYHKITUN |
IIOCTPOCHHUS
rpaduka

1. K rpaduxy dpynxmmm y = f(x) =~/ x> =7 B1ouke M (—4,3) mposenena xa-
caTenbHast. YKaKHUTE KOOPIUHATHI TOYKU TIEPECCUCHHs dTOW KacaTeIbHON C OChIO
Oy:

A) (0,7/3);B) (- 7/4, 0); C) (0,-7/3);D) (0,—7/4).

2. OyHKIUSA ) = x’ —3x> +5 sBisieTcs OHOBPEMEHHO BO3PACTAIOMICH H BBIIYK-

JIOW BHU3 Ha MHOKECTBE:

A) (—0,-2); B) (2,40);
I-x
x+2
A) y6sisaromas va D(f);

B) menpepsiera Ha D( f);

C) umeer 1 sxcTpemym;
D)umeer 1 Touky neperuoa.

C) (0,3); D)Q.

3. Oynkmus f(x) =

Heonpenenen-
HBIU MHTETpall

dx
x—2 .

1. BeruMcauTh HEONPEIEIEHHbII HHTErpajl j

o x+1
2. BeraucnuTh HeonpeaeIeHHbIH HHTerpal | ——dx
X

OnpeneneHHbIi 4
x+1
MHTETpal 1. UnTerpan j—dx paBeH
) x
A) +o; B) 2; ) 0; D) ﬁ
3 3
[ d
2. Unrerpan j—x2 paBeH
(x—4)
0
A) +oo; B) 3; O)1; D) 0.
3. Tlnomams GUrypsl, orpaHHYEHHON KpuBbIME ) =1, y = x” paBHa
A)2; B)0.3; o) 2. Dy 4.
3 3
Huddepennn-

aJIbHOE UCUHC-
JeHue QyHKIHUH
HECKOJIbKUX IIe-
PEMEHHBIX

1. YacTHO# NPOU3BOAHOM 2—f bynxmmn (X, y) =+/3y°x — y sensercs
x

3y 1
A) ——; B) ——
23y’ x—y 2\3y’x—y
C) 3y ~y; D) 3y*-{3y’x—y .

2. Tpamuent dyuxuwun [ (x,y,z)=2x" + yz —12 pasen:
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A) 4xyz+12; B) (4x,z,y);
C) 4x+12y+127; D) (4x,y,z).

OObIkHOBeHHBIE | 1. YKaxkuTe, K KaKOMY TUIYy YPaBHEHUH OTHOCHTCS clieayiomiee nuddepeHmans-
muddepentu- | goe ypasnenue (1+ x7)y = (3> —4)x
albHBIC ypaB-

A) ¢ pa3aensonMMucs MepeMEeHHBIMU;
HEHUSI

B) onnoponHoe;

C) nuneitHoOE;

D) bepuymnu.

2. O6muM pemenrem auddepenimansioro ypasaenus V' +4y =5y =0 spns-
eTcst

A) Ce™ +Cye";

B) C, cos 5x+C,sinx;

C) Ce" +C,xe’;

D) Ce *+C,e™*

9. Uncnoskle L P Z (1) - . 1
accMaTpUBAIOTCS ABa psaAa —= — TEpBbIA ps
psaasl. Ctenen- p AiBa P p P,

I (-2

HBIC pANBI psn. Beibepure BepHOE YTBEpKICHUE:

A) o0a psana pacxoasTcs;

B) 06a psana cxoasrcs abCOIOTHO;

C) o6a psaga cxoasTcs yCIOBHO;

D) TonbKO OAMH Psii PACXOAUTCS;

E) TonbKo mepBblit psia cXxoauTcs: abCOIIOTHO;
F) Tonbko mepBbIi psii CXOAUTCS YCIOBHO.

n
2. PaI[I/ch CXOOUMOCTH CTCIICHHOI'O pAaa z—nx" PaBCH
n=l1

A) %; B) 6:; C) 3; D) 1.

5.3.2. Kpurepun oueHuBaHus pe3y/IbTaTOB 00y4eHHs 110 JUCHUIIIMHE:

3HaHUs, YMEHHS 1 HaBBIKM 00YyYaromUXcs MPH MPOMEXYTOUYHOM KOHTpolie B hopme auddepen-
LUPOBAHHOI'O 3a4€Ta ONPEIEISIOTCS OLEHKAMH «OTIUYHO», «XOPOLIO», «yIOBICTBOPUTEIBHO)», «HE-
YAOBJIETBOPUTEIILHOM.

1. «OTnmmuHO0» — oOydJarontuiics rIyooKo U MPOYHO YCBOWJI BECh MPOTPAMMHBIA MaTepHall, HC-
YEpIIbIBAIOLIE, MOCIEA0BATEIbHO, TPAMOTHO U JIOTMUECKHU CTPOMHO €ro WM3J1araeT, He 3aTpyAHseTcs C
OTBETOM IIPU BUJOU3MEHEHHUH 3a/1aHusl, CBOOOJHO CIIPABISAETCS C 3ajjayaMH U MPAKTUYECKUMHU 3a/laHu-
SIMU, TIPAaBUJIBHO OOOCHOBBIBAET MPHUHATHIEC PELICHHS, YMEET CaMOCTOSATEIEHO 00001aTh U U3JIaraTh Ma-
TepHuaJ, He JOMyCcKasi OIUOOK.

2. «Xopo1o» — 00y4aroImuics: TBEPIO 3HAET MPOrPaMMHBIN MaTepHal, PaMOTHO U IO CyIIe-
CTBY M3JIaraeT €ro, He JIOIyCKAeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOKET MPABUIIBHO
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NPUMEHSATh TEOPETUUYECKHUE TOJIOKEHHUS U BiIajeeT HEOOXOTUMBIMU YMEHUSMHU M HaBBIKAMHU ITIPH BbI-
IIOJIHEHUH NPAKTUYECKUX 3aJaHUAN.

3. «YIOBIETBOPUTEIBHO» — O0YYarOIUiiCsl yCBOUJ TOJIBKO OCHOBHOM Marepuai, HO HE 3HaeT
OTJIENBHBIX JieTajel, OMyCKAaeT HETOYHOCTH, HEAOCTATOUYHO NpPaBUIIbHbBIE (POPMYIUPOBKH, HApyIIAET
IIOCJIEIOBATEIBLHOCTh B M3JI0KEHUM IIPOIPAMMHOIO MaTepHala U UCIBITHIBACT 3aTPyAHECHUS B BBINOJI-
HEHUM NPAKTUYCCKUX 3aJaHUN.

4. «HeynoBneTBOPUTEIbHOY» — OOyYAIOLINIiCS HE 3HAET 3HAYUTEIBHON YacTH MPOTrPaMMHOTO
MaTepHaa, J0IyCKaeT CYLIECTBEHHbIE OIIMOKH, C OOJBLUIMMHU 3aTPYIHEHUSAMHU BBIIOJIHSET MpaKTHYe-
CKHE 3a7jaHus, 3a1a4u.

3HaHUs, YMEHHS U HaBBIKM OOY4YarOLIMXCSl IPU IMPOMEKYTOUHOM KOHTpoJie B (opMe 3K3aMeHa
OIIPEIEIAIOTCS OLEHKAMU «OTIUYHO», «XOPOLIO», «yIAOBIETBOPUTEIBHO), «HEYIOBICTBOPUTEILHO.

1. «OTnmuHO0» — oOy4Jarontuiicss TIy00KO M MPOYHO YCBOWJI BECh MPOTPAMMHBIA MaTepHall, HC-
YEepHBIBAIOLIE, MTOCIEAOBATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro M3JIaraer, He 3aTpyIHSAETCS C
OTBETOM IIPU BUIOU3MEHEHHUH 3a/1aHusl, CBOOOJHO CIIPABISAETCS C 3aJjayaMH U MPAKTUYECKUMHU 3a/laHu-
SIMU, TIPAaBUJIBHO OOOCHOBBIBAET MPHUHATHIC PELICHHS, YMEET CaMOCTOSATEILHO 000011aTh U U3JIaraTh Ma-
TepHuaJ, He JOMyCcKasi OIHUOOK.

2. «Xopo1o» — o0y4aroIuics: TBEPIO 3HAET MPOrPaMMHBIM MaTepHal, IPaMOTHO U IO CyIIe-
CTBY M3J1araeT €ro, He JIOIyCKAeT CYIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC, MOKET MPABUIIBHO
NPUMEHATh TEOPETUUYECKHUE TOJIOKEHHUS U BiIajeeT HEOOXOIUMBIMU YMEHUSMHU M HaBBIKAMHU TIPH BbI-
IIOJIHEHUU NPAKTUYECKUX 3aJaHUAN.

3. «YIOBIETBOPUTEIBHO» — O0YYarOIUiicsl yCBOUJ TOJIBKO OCHOBHOM Marepuai, HO HE 3HaeT
OTIENIbHBIX JieTajel, OMyCKAaeT HETOYHOCTH, HEAOCTATOUYHO NpaBUIIbHbBIE (POPMYIUPOBKH, HAPyIIAET
NOCJIE0BATEIBHOCTD B M3JI0KEHUM MPOrPaMMHOIO MaTepuaa U MCIBITHIBAET 3aTPYIHEHUS B BBINOJI-
HEHUM NPAKTUYCCKUX 3aJaHUN.

4. «HeynoBneTBOPUTEIbHOY» — OOYYAIOLINICS HE 3HAET 3HAYUTEIBHON YacTH MPOTrPaMMHOTO
MaTepHaa, J0IMyCKaeT CYLIECTBEHHbIE OIIMOKH, C OOJBIIMMHU 3aTPYIHEHUSAMHU BBINOJIHSIET MpaKTHUe-
CKHE 3aJjaHus, 3a1a4u.

6. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JUC-
HOUITJINHBI

[Ipu NOArOTOBKE K 3aHATHAM U I BBIIOJHEHUS UHAWBUIYAJIbHBIX 3aJaHUN CIIEAYET UCIIOJIb30-
BaTh PEKOMEHAYEMbIE NCTOYHHUKHU JIUTEPATYpPhl MO JaHHOMY KypCy, B TOM YHCJIE HOPMAaTHUBHBIE JTOKY-
MeHTHL. [Ipu MOAroTOBKE K 3aHATHSAM CJEIyeT BOCIOJIB30BATHCA HE TOJIBKO yUeOHHMKAMU U YYEOHBIMU
MOCOOUSMH, TIPUBEJICHHBIMHU B CIIHCKE OCHOBHOW M JIOMOJIHUTEILHON PEKOMEHIyeMOU JIUTepaTyphl, HO
TaK)Ke MEePUOANYECKUMHU U3IaHUSIMHU.

6.1. OcHoBHasi IMTEpaTypa

1. 3anoxuHa, H. B. MaremaTtnka u uHpopmartuka. PemieHue noruko-no3HaBaTeIbHBIX 3a-
nad: yuebHoe mocobue ans ctyaeHToB By3oB / H. B. 3amoxuna. — Mocksa : KOHUTU-JAAHA, 2017.
— 127 ¢c. — ISBN 978-5-238-02661-9. — TekcT: 3JIeKTpOHHBIH // DICKTPOHHO-OMOINOTEYHAs CHCTeMa
IPRBOOKS: [caiit]. — URL: http://www.iprbookshop.ru/81654.html

2. VYmakos, B. K. Maremaruka. OcHOBBI Teopun tudepeHIHaTbHBIX YPaBHEHUI: yaeOHOe
nocooue / B. K. YmakoB. — Mocksa: U3nmarensckuii JJom MUCuC, 2018. — 102 ¢. — ISBN 978-5-
906953-05-6. — TekcT: anekTpoHHBIH // DaekTpoHHo-0nbmuoreuHas cuctema IPRBOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/78547.html
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3. Marasunnukos, JI. 1. Briciias matemaruka. uddepeHnmanbHoe ucuucieHne: yaeoHoe

nocobue / JI. 1. Marasunnukos, A. JI. MarazuaaukoB. — Tomck: TOMCKHI1 TOCYyT1apCTBEHHBIA yHU-
BEPCUTET CUCTEM YNPABIEHUS U paanodaeKTpoHuku, 2017. — 188 c. — ISBN 978-5-4332-0114-9. —
Tekct: snexkTpoHHBIM // DnekrpoHHO-OMOmmMoreyHas cucrema I[PRBOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/72078.html

4. Maremartuka: yuebHoe nocobue / P. I1. IlleneneBa, H. 1. I'onosko, b. H. MBanoB [u
ap.]. — Caparos: Aii [Iu Op Meaua, 2018. — 194 ¢. — ISBN 978-5-4486-0107-1. — TexcT: amex-
TPOHHBIK //  OnexkrpoHHOo-OMOMmotewyHass  cucrema IPRBOOKS :  [caéit] —  URL:

http://www.iprbookshop.ru/70267.html

6.2. lonoiHUTEILHAS JIUTEPATypPa

1. Cémuna, I'. M. Bricmas matematuka. Psasr @ypee. [IpeoOpazoBanne Oypbe : mpakTh-
kyMm / I'. M. Cémuna, U. B. JlanuenkoB. — Mocksa: Usnarensckuit JJom MUCuC, 2018. — 47 ¢. —
ISBN 978-5-906846-84-6. — TekcT: a5eKTpoHHBIH // DiekTponHo-6ubaunoreunas cucrema [IPRBOOKS
: [catiT]. — URL: http://www.iprbookshop.ru/78569.html

2. Pazymeiiko, b. I'. MatemaTtuka. MaTerpansHoe ucunciaeHue QyHKIUNA OTHON MepeMeH-
Hoi: mpaktuky™m / b. I'. Pazymeiiko, E. JI. IlnyxuukoBa, JI. P. Kum-Tan. — Mocksa : U3natenbckuii
Hom MUCuC, 2017. — 161 c. — ISBN 978-5-906953-03-2. — TeKcT: 37eKTpOHHBIN // DIEKTPOHHO-
oubmmoteunas cuctema IPRBOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78559.html

3. TerpyamBunu, E. B. Maremaruka: npaktukym / E. B. TerpyamBunu, B. B. Epmio. —
Caparos: At [Tu Op Menua, 2018. — 159 c. — ISBN 978-5-4486-0220-7. — TekcT : 371€KTPOHHBIH //
DIIeKTPOHHO-OUOIMOTEUHAS crucrema IPRBOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/71567.html

4. Kysnemor, b. T. Marematuka: ydeOHUK i CTYIEHTOB BY30B, OOYYalONIUXCS IO
crenuanbHOCTAM 3KoHOMUKU u yrpasnenus / b. T. Ky3ueuoB. — 2-e u3n. — Mocksa : KOHUTU-

HAHA, 2017. — 719 c¢. — ISBN 5-238-00754-X. — TekcT : 3IeKTpOHHBIN // DJIEKTPOHHO-
oubmoteunas cuctema IPRBOOKS : [caiit]. — URL: http://www.iprbookshop.ru/71018.html

7. TEPEYEHb PECYPCOB HWH®PMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOAUMBbIX JIJIA OCBOEHUSA JUCLHUIIJIMHBI
http://www.consultant.ru/ — CnpaBouHo-npaBoBasi cuctema KoncynprantlLimtoc
http://www .knigafund.ru/ — OBC «Kuura®ounmy
http://www.cbr.ru/ — Odpunmansusiii caidt [{b PO
www.expert.ru — OdunuanbHbIN calT KypHana « IKCIepT»
http://nacfin.ru/ — HamuonansHoe areHTcTBO ¢uHaHCOBBIX wuccienoBanui (HADU) paznmen
«AHanmuTHKa»
www.edu.ru — Poccuiickuii o6pa3oBarenbHblid mopTal
www.iet.ru — MHCTUTYT SKOHOMUKH MEPEXOAHOTO Teproia
http://www.gks.ru — Odunmansasiii caiit PocctaTta

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

OOyuatomiuecs: 00eceunBarOTCs TOMOIHUTENbHBIM Pa3IaTOYHBIM MAaTEPHAIOM K JIEKLIHOHHBIM
Y MIPAaKTHYECKUM 3aHATUSM B BHJE: METOJMYECKUX PEKOMEHIAIMK K 3a7adyaM M KeiicaM; MakeToB aHa-
JIUTUYCCKUX Ta6J'[I/III, Fpa(bHKOB; CXCM AJITOPUTMOB YIIPABJICHUYCCKOI'O IMPOLECCa HAa NPEANIPUATUN, CTA-
TEH 10 aHaIN3y YIPaBICHYECKUX PEIICHUH.
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1. JIeKumMoHHBIE 3aHATHS:

a) KOMIIBIOTEpHAs ayIuTOpus (Kiacc), OCHAMEHHAs: COBPEMEHHBIMU KoMmmbloTepamu ¢ O3V He
meHee 2 I'b, xectkuii nuck He meHee 200 I'b, nocTynom B jJ0KanbHYI0 KOpHopaTuBHyto cetb MBbU u
UHTEPHET,

b) mpe3eHTanOHHAs TeXHUKA (MYIbTUMEININHBIN TPOSKTOP WM TEJICBU3MOHHAS MaHENb C IMa-
pameTpamu He Hike 720x576 nukceneit/moim),

C) JOCKa ayIUTOPHAS AJIs HAMUCAHUS (IIOMACTEePOM,

d) makets! mporpammuoro obecnedenus (I10) obmero nazHaueHus (CucteMHOE MPOrpaMMHOE
obecneuenue. OnepannonHas cuctema Microsoft Windows Professional,; [TakeT oducHbIX nmpuioxe-
Huit Microsoft Office;[Ipunoxenne 11 co3gaHus U MPOCMOTpPa IESKTPOHHBIX MyOauKaIui B ¢popma-
te PDF ),

e) cnermanusupoBanHoe [10 nmns moctyna k EnwHOM 37eKTpoHHOW oOpa3oBaTeIbHOW cpene
HNHctutyTa, cCienuanu3upoBaHHbIC MPOTPAMMEI IJIsi KOHKPETHBIX 3a71a4 U KEHCOB.

2. [IpakTrueckue 3aHsITHS:

a. pabodee MecTO TpemnoaaBatess (CTOJI, CTYJ), OCHAIIEHHOE KOMITBIOTEPOM C IOCTYIIOM B JIO-
KaJIbHYI0 KOpIopaTuBHyl0 ceTb MBI u MHTepHET, NOAKIIIOUEHHOE K MYJBTUMEIUNHOMY IIPOEKTOPY
WIH TEJIEBU3NOHHOMN MaHENH, C YCTAHOBJIEHHBIM CIEIIMAIBbHBIM IPOrPAMMHBIM 00€CIIEYeHUEM IS J10-
cryna k Equnoit anekTpoHHoil oOpa3oBarenbHOl cpene MHcTutyTa.

b. mocka ayauTopHas 1 HanmucaHus GoMacTepom,

c. paboune Mecta OOyd4aromuxcs (CTOJIBI ayJAUTOPHBIC, CTYJbsl ayJUTOPHBIE), OCHAILCHHBIC
KOMITBIOTEPAMM C TOCTYIOM B JIOKAJIBHYIO KOPIIOPAaTUBHYIO ceThb MBbH 1 HHTEpHET, C yCTaHOBIEHHBIM
CHEIMabHBIM IPOrPaMMHBIM OOecrieueHueM Uit A0CTyna K EquHON 31eKTpoHHOM 00pa3oBaTeabHON
cpene Mucruryra.
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[Ipunoxenue 1

MeToanuyeckue yKa3aHUs K NPaKTHYECCKUM 3aHATHAM
[enn BBITTONHEHUS MPAKTUYECKUX 3aIaHUN TI0 AUCHHUILTHHE «MaTeMaTudecKuil aHamm3» — Ipuoo-

PETCHUEC MPAKTUYCCKUX HABBIKOB MATEMATUUYCCKOI'O aHAJIM3a.

BrinonHeHue NpakTUYEeCKUX 3aJaHuii TpeOyeT oT 00ydaromerocs MpeABapUTEIbHOIO HM3YUYECHHUS
y4eOHOM M Hay4YHOW JIUTEpaTypbl U MPOYUX MH(GOPMALMOHHBIX HCTOYHUKOB, B TOM UHCJE MMEPHOIUYE-

CKMX U31anuil u IHTepHeT-pecypcos.

[lepeyeHb TeM MPaKTHUUYECKUX 3aHATHI MPEJCTABICH B HIXKEIIPUBEICHHOM TabIuIIe.

Ha3Banue TeMbl yueOHOM TUCIUTUTAHBI

[Iepedenn TeM NpPaKTUUYECKUX 3aHITUI

MHuoxecTBa U (PyHKITUH

1. MHO)ecTBa M (PyHKITHH

[Ipenen u HePepBHIBHOCTH (PYHKITUK OJTHON TIEPEMEHHOM

2. Ilpenen u HEMPEPHIBHOCTH (yHKIIUH
OJIHOU IIEPEMEHHOMN

JuddepeHnmnansHoe ncUrciieHue QYHKIMHA OTHOH Tepe-
MEHHOM

3. AuddepeHnnanbHoe UCUUCIICHUE
(GyHKIIMU OJTHOM MTepeMEeHHON

Wcnonp3oBanue IMMPOU3BOAHBIX IJId UCCICIOBAHUSA (bYHK-
1MW ¥ TIOCTPOEHUs Tpaduka

4. Vicionb30BaHUE MPOU3BOAHBIX JJIS
uccieoBaHus (GYHKIUH U TIOCTPOCHHUS
rpaduka

Heonpenenennslii uHTErpa

5. Heonpenenennslii HHTErpa

OnpeneneHHbli HHTErpal

6. OnpeieICHHBIN MHTErPal

JuddepennmanbHoe ucuucieHne PyHKIMN HECKOIbKIX
IIEPEMEHHBIX

7. MuddepeHnraibHOE NCUUCTICHUE
(YHKIIMY HECKOJIBKUX MIEPEMEHHBIX

OObIkHOBEHHBIE U] depeHITnaTbHBIC YPaBHEHUS

8. O6bIkHOBEHHBIE AU DhepeHITnaTbHbIC
ypaBHEHUS

Yucnoseie psaabl. CTENIEHHBIE PSIbI

9. Hucnosbie psaapl. CTEIEHHBIE PSIbI

TpeOoBaHusi K 0()OPMIICHUIO OTYETA MO MPAKTUHYECKOM padoTe.

Ot4er nokeH OBITh BBIMOJIHEH B MAIIMHONKMCHOM BapHaHTE B COOTBETCTBUU C HOPMATHUBHBIMU
TpeOOBaHUSAMH K O0(OPMIICHUIO HAyYHO-HCCIIEAOBATEILCKUX OTYETOB. PekoMeH1yeMblii 00beM paboThl
— 5-15 nedarnbix auctoB. Crioco6 odhopmnenus: 12-14 kernw, Times New Roman. Cnada — neq4aTHbIN

BapUaHT Ha JucTax ¢popmara A4 ¢ 0JHON CTOPOHBI.

OT4eT 0 BBIMIOJIHEHUU CAMOCTOSITENIbHOM pabOThI MpeICTaBIsAETCsl 00YUYaIOIIMMCs B CPOK, CTPOTO
COOTBETCTBYIOIIUI KaleHAapHOMY rpaduky yueOHOTo mpolecca JaHHOW TUCHMIUIMHBL B mepuop sk-

3aMEHAllMOHHON CECCHUM OTYET Ha MPOBEPKY HE MPUHUMAETCH.

[Ipu BO3BpaTe MpOBEPEHHON, HO HE 3aYTEHHON pabOTHl 0OYYAIOLIHICS TOJKEH BHECTH UCIIPAB-
JI€HUs B COOTBETCTBUHU C 3aMEYaHUSIMH INPENoAaBaTeNs U nepenarb padboTy Ha MOBTOPHYIO IIPOBEPKY.
[Ipu otmpaBke pabOTHI Ha MOBTOPHYIO MPOBEPKY 00s3aTENBHO MPEACTABIATh paboTy C yKa3aHHBIMHU B

MEePBbIN pa3 3aMeYaHUSIMHU.

OTueTsl, npescTaBieHHbIe 0e3 COOMI0IeHNs YKa3aHHBIX MTPABHJI, HA TIPOBEPKY HE IPUHUMAIOTCS.
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[Ipunoxenue 2
MeTtoanyeckue yKazaHHs K CAMOCTOSITeJIbHOM padoTe o0y4aromuxcst
Lenb camocTosTeNnsHON paboOTHI 10 AUCHUIUIMHE «MaTeMaTUYecKHii aHaIu3» — 3aKPENUTh TEO-
peTHYEeCKHe 3HaHMs M MPAKTUYECKHE HABBIKM B 00JAacTH ayiuTa ydyeTa XO3sIICTBEHHBIX ollepaunuii Ha
NPEANPUATHH U COCTABICHHUS OyXTainTepcKoi (PMHAHCOBOM OTYETHOCTH.
CamocrosiTenpHas padoTa mpeArnoaracT H3y4eHrne TUCIUILTAHEI ¢ mpuMeHeHneM DY MK.

[lepeuenp TeM ISl CAaMOCTOATEIBLHON PaOOTHI MPECTABICH B HUKENPUBEICHHON TabuIIE.

Hazpanue TeMbl yueOHOM TUCIUTUTMHEI IlepeyeHb caMOCTOSATENLHON PaOOTHI
MHoxecTBa U QyHKIIHH Penrenue 3anau
[Ipenen u HeMPEepPHIBHOCTH (YYHKITUU OJTHOU MIEPEMEH- Pemenue 3agau
HOM
JuddepennnanpHoe ncunciaeHne GyHKIUU OTHOM T1e- Pemenue 3anau
PEMEHHOMN
Hcnonb30BaHne NpOU3BOAHBIX JIJIsl HCCIEA0BAHUS Pemenue 3anau
(GYHKIIMU ¥ IOCTpOeHHUsI rpaduka
Heonpenenennsiii uaTerpan Pewenne 3anau
OnpeneneHHblil HHTErpas Pemenue 3anau
HuddepenunanbHoe ncunuciaeHne GyHKIUN HECKOJIBKUX Pemenue 3anau
MIEPEMEHHBIX
OObIkHOBEHHBIE U] depeHITnaTbHBIC YPaBHEHUS Pemenue 3amau
Yucnosslie psiibl. CTENEHHBIE PSbI Pewenne 3amau

TpeOoBanus kK 0)OPMIICHHIO 0TYETA IO CAMOCTOSATEJILHOI padoTe

OTtueT MOKEH OBbITh BBHINOJIHEH B MAIIMHONHMCHOM BapHaHTE B COOTBETCTBHMU C HOPMATHBHBIMU
TpeOOBaHUSAMHU K O(DOPMIICHHIO HAyYHO-UCCIIEIOBATEILCKIX OTYETOB. PekoMeHayeMbiii 00beM paboThI
— 5-15 nevarnbix uctoB. Criocod odopmnenus: 12-14 kernw, Times New Roman. Cnada — e4aTHBIHA
BapUaHT Ha JHucTax popmaTta A4 ¢ OAHONU CTOPOHEI.

OTueT O BBINOJHEHUU CAMOCTOATEIBHOM pabOThl MPENCTABISAETCS 00Y4YaroIUMCs B CPOK, CTPOTO
COOTBETCTBYIOIIUN KaJIeHJapHOMY rpaduKy yueOHOro Impoiiecca JaHHOW NUCUUIUIMHBL. B mepuon sk-
3aMEHALIMOHHON CECCUM OTYET Ha IPOBEPKY HE MPUHUMAETCSL.

[Ipu Bo3BpaTe MpOBEPEHHOMN, HO HE 3aYTEHHOMN pabOThl 00yYarOIUNCS JOKEH BHECTH HCIIpaBJie-
HUSl B COOTBETCTBUU C 3aMEUaHMSIMH MPEMNoiaBaTeisl U nmepeaarsh paboTy Ha MOBTOPHYIO MpoBepky. [Ipu
OTIIpaBKe pabOTHI Ha IOBTOPHYIO MPOBEPKY 0053aTEILHO MPEACTABIATH pabOTy C yKa3aHHBIMHU B IIep-
BBII pa3 3aMeuaHUSIMHU.

OtueTsl, IpeacTaBICHHbIE 0€3 COOIOIEHNS YKa3aHHBIX IPAaBUJI, HA IPOBEPKY HE MPUHUMAIOTCSI.

OcHOBHBIE HAMPABICHUS CAMOCTOSITEIILHON y4eOHOM paboThl 00yYarOIIETrocs:

. CaMOCTOsTENIbHAS MTPOPA0OTKA JIEKIIMOHHOTO MaTepHajia Mo 3JIEKTPOHHOMY Y4eOHOMY IT0-
co0uIo;
° CaMOKOHTPOJIb YCBOCHHSI TEOPETUYECKOTO MaTepHalia ¢ UCIOIb30BAHUEM BOIPOCOB IS Ca-

MOTIPOBEPKH (MMEIOTCS B KOHIIE Ka)K/10H TJIaBbl), a TAK)K€ KOMIBIOTEPHOTO TECTa JAJIi CaMOCTOATEIbHO-
r'0 TECTUPOBaHMS (MMEETCs B 3JICKTPOHHOM yU4eOHOM Kypce K Kax/10il Teme);

J CaMOCTOSITENIbHAS MPOPabOTKa PElICHUI THIOBBIX 3a/lad K KaX oW Teme (TUIOBBIC 3aJaur
(T3) npuBeaeHBI B HaUaje MPAKTUKyMa K Ka)J01 TJIaBe);
o peleHne peKOMEHIOBAaHHBIX 33JaHUH MPAKTHKYMOB 10 TEMaM.
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IIpy wu3ydyeHUHM KOHKPETHBIX TEM JUCLUUIUIMHBI «MareMaTuyeckuil aHaiu3» CTYJEHTY
peKoMeHayeTcsi 00paTuTh 0c000e BHUMAHHE Ha CIEAYIONINE Hanbosee BaKHbIC YIeOHBIE BOITPOCHI.
Tema 1. MHOXecTBa ¥ QYyHKITMH
u3 naparpada 1.1 — onepanuu o0beMHEHUS, IEPECEUCHUS U PA3HOCTH MHOKECTB,;
u3 naparpadga 1.3 — onpenenenue u cocoObl 3a7aHus QYHKIINU;
u3 naparpada 1.4 — ocHOBHBIE CBOICTBA ()YHKIIMI: MOHOTOHHOCTbD, YE€THOCTD, IEPHOIUIHOCTD;
u3 naparpada 1.5 — moHsATHs cI0XHON 1 00paTHO (yHKIMA, mpumep 1.5.1;
u3 naparpada 1.6 — OCHOBHBIE IeMEHTapHbIe (YHKINHU U UX TpaduKu, NeHCTBHA ¢ TpaduKaMu;
n3ydeHue TunoBbix 3a1a4d T3 1.1 - T3 1.4 u3 npaktukyma o teme 1;

perieHue 3aJaHui MpakTHKyMa 1o teMe 1 (B «MUHUMaJIbHOM KOMIUICKTAIIUW ATO 3adaHus 1.2,
1.16, 1.18, 1.36, 1.40 u 1.41).

Tema 2. Ilpenen u HeNPEpLIBHOCTD (PYHKITMHM OIHOM NEpEeMEHHON

e u3 naparpaga 2.1 — MoHATHE YNUCIOBOU MOCIIEI0BATEILHOCTHU U €€ Tpeiena;

e u3 maparpada 2.2 — moHATUS OECKOHEYHO MO 1 OECKOHEYHO OOJIBIION TOCIIEeI0BATEIEHOCTEH
U CBSI3b MEXAYy HUMHU (Teopema 2.2.1);

e 13 maparpada 2.3 — apudmeTrHyeckue CBOICTBa IpeNeNoB MOCeNI0BaTeIbHOCTEH (TeopeMa
2.3.1) npumep 2.3.1;

e u3 nmaparpacda 2.4 — nonsitue npeaena GpyHkun, npumep 2.4.1;

e u3 maparpada 2.5 — apudMeTnuecKre CBOIMCTBA npeaenoB GyHKuui (Teopema 2.5.1) u mpenen
ayieMeHTapHo QyHKIMH (Teopema 2.5.3), mpumep 2.5.1;

e 13 naparpada 2.7 — MOHATHE YUCIIA «e» M HATypaJbHOTO Jorapudma, 3aMmedaTesIbHbIe MPeIeibl
(Teopema 2.7.2);

e 13 naparpada 2.8 — Tabnuia SKBUBAJIECHTHBIX (DYHKIUI, 3aMEHA HA SKBUBAJIECHTHYIO IIPHU BBIYHC-
nenuu npenaena (teopema 2.8.1), mpumep 2.8.1;

e u3 naparpada 2.9 — NoHsATHE HENPEPHIBHOW B TOUKE (PYHKLMHU, TOUYKU pa3pbiBa PYHKLIHUU U UX
knaccudukanus, mpumepsl 2.9.1 - 2.9.3;

e u3 maparpada 2.10 — Teopema 2.10.3 0 HENPEPHIBHOCTU AJIEMEHTAPHBIX (DYHKIMHA, TpUMeEp
2.10.1;

e u3ydeHue THUNOBbIX 3a1a4 13 2.2 - T3 2.9 u3 npakTtukyma no teme 2;

® pCIICHHE 33aJIaHUH TPAKTUKyMa 10 TeMe 2 (B «MUHUMaJIbHOW KOMIUICKTAllUW» 3TO 3aaanus 2.1,
1.15,2.19,2.24,2.27,2.33, 2.36, 2.46, 2.51, 2.61, 2.62, 2.66, 2.68, 2.74).

Tema 3. luddepennmanbnoe ucurcnenue QyHKIUN 0HON epeMeHHON

e u3 nmaparpacga 3.1 — onpeneneHue MPOU3BOIHOM, ee TEOMETPUUECKUI CMBICH, auddepeHmpye-
MOCTh ()YHKIIMH Ha IPOMEXKYTKE, mpumep 3.1;

e u3 maparpada 3.2 —TabiHia IpOU3BOIHBIX OCHOBHBIX JJIEMEHTApHBIX (yHKIMHA, Teopema 3.2.1 o
TQGepeHIIMPOBAHNN CYMMBI, IPOU3BEICHHUS U YaCTHOTO QyHKIUH, mpumep 3.2.1;

e u3 maparpaga 3.3 — reopema o quGGepeHIIMPOBAHNH CIOKHON PyHKINH, pumep 3.3.1;

e u3 maparpada 3.4 — noustue guddepennuana Gyakuuu u reopema 3.4.1 o cBs3u qudhepeHIm-
ajia ¢ mpupaiieHueM QpyHKIuu;

e u3 naparpaga 3.6 — MoHATHE 3TACTUYHOCTU (PYHKIIMU B TOUKE;

e u3 naparpada 3.7 — onpeaencHre NPOU3BOIHBIX BBHICIIUX MOPSAAKOB, Tpumeps 3.7.1, 3.7.2;

e u3 naparpada 3.8 — npasuiio Jlonuraus, npumep 3.8.1;

e u3yuyeHue TUnoBeIX 3a1a4 T3 3.1 - T3 3.8 u3 npakTukyma mno teme 3;
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® pCIICHHE 33aJIaHUN TPAKTUKyMa 10 TeMe 2 (B «MUHHUMAJIBbHOW KOMIUICKTAllUW» 3TO 3aJaHus 3.2,
3.6,3.8,3.9,3.11,3.12,3.17, 3.24, 3.31, 3.42, 3.43, 3.44).

Tema 4. Mcnonb30BaHNe MPOU3BOIHBIX JUISL KCCIIEOBAaHUS (DYHKIIMU U IOCTPOCHHUS ee rpaduka

e u3 naparpada 4.1 — 1oCTaTOUHbBIE YCIOBUS MOHOTOHHOCTH (yHKIUH (Teopema 4.1.2) HeoOxoau-
MBbI€ U JOCTATOYHBIE YCIOBUS dKCTpeMyMa QpyHkuuu (Teopemsl 4.1.4 u 4.1.5), npumep 4.1.2;

e u3 maparpada 4.2 — teopema 4.2.1 0 HEOOXOIUMBIX U JTOCTATOYHBIX YCIOBHSIX BBIMTYKIOCTH
¢yHkum, TeopeMa 4.2.2 0 HanboJbIIEM (HAUMEHBIIIEM) 3HAUYECHUU BBITYKION (QYHKIUH, TOHATHE TOUKU
nepern6a pyHKIUN U JOCTATOYHOE YCIIOBUE €€ CyllecTBOBaHMs (TeopeMa 4.2.3);

e 13 naparpada 4.3 — noHATHE aCUMNTOTHI rpaduka QyHKLIUHU, JOCTATOUHBIE YCIOBUS CYIIECTBO-
BaHMsI BEPTUKAJIbHON M HAKIIOHHOM aCUMIITOT;

e u3 naparpada 4.4 — cxema IMOJHOTO MCCIeIOBaHU (PYHKIUU OJTHOW IMEPEeMEHHON U IMTOCTPOCHUS
ee rpaduka;

e u3ydeHue TMNoBoH 3aaaun T3 4.1 u3 npaktukyma no teme 4.

® pEIICHHE 33JJaHUi PAKTUKYMa MO TeMme 2 (B «MUHMUMAaJIbHOW KOMIUIEKTallUuW» 3TO 3aaanus 4.1,

4.6,4.11,4.17,4.23).

Tewma 5. HeonpeneneHHbIN HHTErpal

e u3 maparpada 5.1 — onpeneneHue nepBooOpPa3HO, NOHATHE HEOMPEIEIIEHHOTO UHTErpaja, ero
CBOICTBa, Ta0JIMIIA HEOIIPEICICHHBIX HHTETPajIoB, mpuMepst 5.1.1, 5.1.2, 5.1.3;

e u3 maparpada 5.2 — reopema 5.2.1 0 3aMeHe NMEPEMEHHON B HEOIPEACICHHOM MHTErpale, mpu-
Mmepsl 5.2.1, 5.2.2, Teopema 5.2.2 00 UHTETPUPOBAHUH 10 YACTAM, ipumep 5.2.3;

e u3 naparpada 5.3 — moHSATHE MPOCTEHIINX PAIIMOHANBHBIX IPOOEH 1 MX HHTETPUPOBAHUE, METO]
MHTETPUPOBAHMS TPABIWILHOW PAIlMOHATIBLHON JAPOOH pa3jokKEHUEM €€ Ha CyMMY MPOCTEHIINX parmo-
HaJIBHBIX apobeit, mpumep 5.3.1;

e u3 maparpada 5.4 — UHTErpHUpPOBAaHUE HEKOTOPHIX KJIAcCOB (YHKIMH, COAEpKAIIUX HppaIfo-
HaJIbHOCTb, puMepsl 5.4.1, 5.4.2;

e u3ydeHue TUNoBbIX 3aaa4 13 5.1 - T3 5.6 u3 npakTrkyMma mno teme 3J;

® pCIICHHE 33aJIaHUK TPAKTUKYMa 10 TeMe 5 (B «MUHHUMaJIBbHOW KOMIUICKTAllUW» 3TO 3aJanus 5.1,
54,5.6,5.12,5.13,5.18,5.19, 5.41, 542, 5.51).

Tema 6. OnpeneneHHBIN HHTETpal

e u3 naparpada 6.1 — moHITHE ONPEICTICHHOTO HHTEeTpasia, Teopema 6.1.1 0 T0CTaTOYHBIX YCIOBU-
X UHTETPUPYEMOCTU (PYHKLIUHU, FEOMETPUUECKUI CMBICII ONIPEIEIIEHHOTO HHTErpana;

e u3 maparpada 6.2 — OCHOBHBIE CBOMCTBA ONPEEICHHOTO HHTETpaia (110 Teopemsl 6.2.1);

e u3 maparpada 6.3 — OCHOBHasi TeOpeMa MHTETPAIIbHOTO HCYHUCIEHUs (TeopeMa 6.3.2), mpumep
6.3.1;

e u3 maparpada 6.4 — teopema 6.4.1 0 3aMeHe IEPEMEHHOI B ONPEACICHHOM HHTErpae, TeopeMa
6.4.2 00 UHTErpUPOBAHMH IO YACTSIM B OIpPEIEICHHOM UHTerpaie, mpumepsl 6.4.1, 6.4.2;

e u3 maparpada 6.5 — Teopema 6.5.1 0 BEIUMCICHUH TJIOUIAAN TUIOCKOH GUrypsl, mpumep 6.5.1;

e u3 maparpada 6.6 — onpezaenecHre HECOOCTBEHHOTO0 MHTETpajia M0 OECKOHEYHOMY HMPOMEKYTKY
UHTErpupoBaHus, npuMep 6.6.1, moHATHE HECOOCTBEHHOIO MHTErpasia o KOHEYHOMY IPOMEKYTKY MH-
TErpupoBaHus, npumep 6.6.2.

Tema 7. JuddepeHunansHoe ucuncieHre GyHKIUNA HECKOJIbKUX NEPEMEHHBIX
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e 13 naparpada 5.1 —NOHATHSA apUPMETUYECKOI0 N-MEPHOTO MPOCTPAHCTBA, PACCTOSHUS MEXKIY
TOYKaMH B pocTpancTBe R, okpecTHOCTH TOUKH BR";

e u3 naparpada 7.2 — onpeaeneHue GyHKIUN N MEPEMEHHBIX, IPUMEPBI TAKUX (YHKLUH;

e 13 naparpaga 7.3— noHsTus npeaena GyHKIUM n INEPEMEHHBIX, HEPEPHIBHOCTU (PYHKLUHU He-
CKOJIbKUX [IEPEMEHHBIX B TOUKE U HA MHOYKECTBE;

e u3 naparpada 7.4 —yacTHbIE IPOU3BOJIHBIE PYHKIIMHM HECKOJIBKUX NIEPEMEHHBIX, Teopema 7.4.1 o
CMEIlIaHHbIX MPOU3BOJHBIX, MpUMep 7.4.1, MOHATHE 3TACTUYHOCTH (PYHKLHUU HECKOJIBKUX MEPEMEHHBIX
1o (pUKCHUpPOBaHHOW NEpeMEHHOM, pumep 7.4.3;

e u3 maparpada 7.7 — MOHSTHS MPOU3BOJHON IO HANIPABICHHUIO U TPageHTa PYHKIUU HECKOIIb-
KHUX IIEPEMEHHBIX, TeopeMa 7.7.1 0 BBIYMCIEHUU IPOU3BOAHOM 10 HAIPaBJIEHUIO, pumep 7.7.2;

e 13 naparpaga 7.9 — onpeneneHne TOYKU dKCTpeMyMa (QYHKIIMHA HECKOJNBKHX IEPEMEHHBIX, TeO-
peMa 7.9.1 0 HEOOXOIMMBIX YCIOBUSAX IKCTpeMyMa (GyHKIIMH HECKOJIBKUX TIEPEMEHHBIX U Teopema 7.9.3
0 JOCTaTOYHBIX YCIIOBHSIX dKCTpeMyMa (PyHKIIUH JBYX MEPEMEHHBIX, pumMepsl 7.9.1 — 7.9.3;

e u3 maparpada 7.11 — anropuT™M HaXOXXJICHHUS HAUOOJBIIETO M HAMMEHBIIIETO 3HAYEHUH (PYHKIUU
JIBYX MepEeMEHHBIX, mpumep 7.11.1.

Tema 8. OObikHOBEeHHbIE AU epeHIInanbHbIe YPaBHEHU

e u3 maparpada 8.1 — nonarus qudPepeHInaTbHOT0 YPaBHEHHS IIEPBOTO TOPSIKA, €r0 PEIICHUs,
€ro o0IIero, YaCTHOTO U 0c000TO0 perieHui, 3aaun Komy;

e u3 maparpada 8.2 — onpenenenue nupHepeHINATEHOTO ypaBHEHHS IIEPBOTO MOPsIKA ¢ pasJe-
JICHHBIMU NEPEMEHHBIMU U Teopema 8.2.2 0 ero oduieM uHTerpaie, ruddepeHaabHoe YpaBHEHHE C
pazaeNsIoIUMUCS IEPEMEHHBIMU U METO/1 €I0 UHTETpUpOBaHus, npumep 8.2.3;

e u3 maparpada 8.3 — ompezerneHue 0JHOPOTHOTO AUPPEPECHIINATHFHOTO YPABHEHHSI IIEPBOTO TI0-
pAIKa U METOJ €r0 UHTErpupoBanus, npumep 8.3.1;

e u3 maparpadga 8.4 — onpezneneHue JUHEHHOro nup EepeHINaTIbHOTO YpaBHEHUsI IEpBOro Mo-
psanka, Teopema 8.4.1 006 oOmeM permeHun JMHSHHOTO OHOPOAHOTO AU(dEepEeHIINATFHOTO YPaBHEHUS
nepBoro mnopszaka, npumep 8.4.1, Teopema 8.4.2 0 CTpyKType OOILIEro perieHus JIUHEHHOTo HEOJHO-
poaHoro auddepeHnnanbHOro ypaBHEeHHs IEPBOTo MopsAaKka, MeTo]l JlarpaHyka HaXOXAEHUS YaCTHOTO
pelIeHusl JIMHEHHOTO HEOJHOPOAHOTO AupdepeHnanbHOr0 ypaBHEHUsI MEPBOrO MOpsAKa, MpUMEp
8.4.3;

e u3 maparpada 8.5 — moHsATHA nUQGEepEeHITNATBFHOTO ypaBHEHUS N-0T0 MOPSIIKA, €ro PeleHus,
€ro o011ero, YacTHOTO U 0CO00T0 petieHuH, npumep 8.5.1;

e 13 naparpada 8.6 — aNropuTM HaXOXKJIEHHs OOILEro peueHus JMHEHHOro OAHOPOAHOTO nudde-
PEHIMAIBHOTO YPaBHEHHS BTOPOTO MOpPsKA C NOCTOSHHBIMU KOd(pduIMeHTamu, npumep 8.6.3, Teope-
Ma O CTPYKType OOILIEero pemeHus: JTUHEHHOro HEOAHOPOIHOTO UG (epeHIHATFHOTO YPaBHEHUS N-0T0
HOpsI/IKA, METOJ] BapHallui MPOU3BOJIBHBIX MIOCTOSHHBIX JUISI HAXOXKAEHUS €ro YaCTHOTO PEIeHUs], pH-
Mep 8.6.4.

Tema 9. Uncnossle psibl. CTENEHHBIE PSIBI

e u3 maparpada 9.1 —moHATHE YKCIOBOrO psijfa, CyMMa YMCIOBOrO psaa, nmpumep 9.1.1, Teopema
9.1.1 o cymme OECKOHEUHON T€OMETPHUYECKON MPOTPEeCcCHM, CBOMCTBA CXOJSAIINXCS YHCIOBBIX PSIOB,
npumep 9.1.3;

e u3 naparpaga 9.2 —reopema 9.2.1 0 HEOOXOAUMOM YCIOBUU CXOJIUMOCTH psiaa, mpumep 9.2.1;

e u3 maparpada 9.3 — reopema 9.3.2 0 mpeneNbHOM MPU3HAKE CPABHEHUSI JJISI PSIIOB C TIOJIOXKH-
TETbHBIMU YJIEHAMH, YCJIOBHE CXOJUMOCTH 0000IIEHHOT0 TApMOHUYECKOTO pssia, mpumMepsl 9.3.2, 9.3.3,
npu3Hak J{amamOepa (Teopema 9.3.3), npumep 9.3.4;
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e u3 maparpada 9.4 — nonsTHE 00 aOCOTIOTHOMN M YCIOBHOM CXOAMMOCTH 3HAKOTIEPEMEHHOTO Psi-
na, npumep 9.4.1, npusnak Jleitbnuna, npumep 9.4.2;

e 13 naparpada 9.5 — MoHATHE CTETIEHHOTO PsAAa U €ro 00JAaCTH CXOJUMOCTH, ONpeAeICHUE paiu-
yca CXOAMMOCTH CTENEHHOI'0 psifia U TeopeMa 9.5.2 0 ero BelUMCIeHUH, ipumep 9.5.2;

e u3 naparpada 9.6 — onpenenenue psanoB Teitnopa u Maknopena, TeopeMa 9.6.2 0 eTUHCTBEHHO-
CTH pa3jiokeHusi QyHKIUHU B CTETIEHHOU psif, mpumep 9.6.2;

e u3 maparpada 9.7 — hopMyIBl Pa3IOKEHUS HEKOTOPHIX JIEMEHTAPHBIX (YHKIUH B CTCTICHHBIC
pSBIL.
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