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MHMWHOBPHA VYK POCCHUUA

DdenepanbHOE TOCYyJaPCTBEHHOE OI0KETHOE 00pa30BaTEIHHOE
YUpeXAEeHHE BBICIIET0 00pa30BaHUs

«Yensnbunckmii rocynapcrseHHbld yaEBepenTe™» (PITBOY BO «Yenl'Vy»)

@®oHI OLIEHOYHBIX CPEJICTB JUIS TPOMEXYTOYHOMN aTTECTalluK MO JUCIHILUTHHE (MOXYITI0) « MaTreMaTHIecKuit
aHaNM3» 10 HampaBlieHnIo MoAroToBkH (cnenuansHocth) 02.03.02 «dynnamenTanbHas nHGopmMaTHka 1
UH(OPMALMOHHBIE TEXHOJIOTHN HANPaBICHHOCTH (IpoduiIo) «MaTeMaTHueCKie U aNrOpUTMUYECKHE OCHOBBI
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»

cTp. 2

Conep:xxanue

1. TTactiopT hoHAa OLICHOUHBIX CPEACTB

2. Ilepeuenb hopMUpPYyEMbIX KOMIIETCHIIUMA

2.1. KommereH1uu, 3aKpeIri€HHbIE 32 TUCHUILITMHON

3. CopepxkaHue OIIEHOYHBIX CPEACTB MO AUCIUILIINHE

3.1. Bupabl OLICHOYHBIX CPEACTB

3.2.  CopaepxaHue OLIEHOUYHBIX CPEJICTB

4. Tlopsimok mpOBEAECHUS U KPUTEPHUH OLICHUBAHUS TPOMEXKYTOUHOMN

aTTeCTaLlNU

4.1. Tlopsnok npoBeAeHUs MPOMEKYTOUHON aTTECTALIUU

4.2. Kpurtepuu olleHUBaHUS MPOMEKYTOUHON aTTECTALIMU IO BUIAM
OLICHOYHBIX CPEJICTB

4.3. Pe3ynbTaThl NPOMEXYTOYHON aTTECTALMU U YPOBHU C(HOPMHUPOBAHHOCTHU
KOMIIETCHIUU
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MHMWHOBPHA VYK POCCHUUA
DdenepanbHOE TOCYyJaPCTBEHHOE OI0KETHOE 00pa30BaTEIHHOE
YUpeXAEeHHE BBICIIET0 00pa30BaHUs
«Yensnbunckmii rocynapcrseHHbld yaEBepenTe™» (PITBOY BO «Yenl'Vy»)

@®oHI OLIEHOYHBIX CPEJICTB JUIS TPOMEXYTOYHOMN aTTECTalluK MO JUCIHILUTHHE (MOXYITI0) « MaTreMaTHIecKuit
aHaNM3» 10 HampaBlieHnIo MoAroToBkH (cnenuansHocth) 02.03.02 «dynnamenTanbHas nHGopmMaTHka 1
UH(OPMALMOHHBIE TEXHOJIOTHNY HANPaBIEHHOCTH (podiiIo) «MaTeMaTHUeCKHe U alrOpUTMHUYECKHE OCHOBBI
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»

ctp. 3

Hanpasnenne noarotoBku:

1. TACITOPT ®OHJIA ONEHOYHbIX CPEJACTB

uHgopmMayuoHHble MEXHON02UL
HampaBnennocts (npodunb): Mamemamuyeckue u anieopummuiecKue OCHOBbI
UHMENNeKMY ANbHbIX CUCTNEM
HuctuurnnuHa: Mamemamuueckuti ananius
Cemectpsl usyuenus: 1, 2, 3
®opMbl IPOMEKYTOUHOU arTecTaluu: 3avem — 1, 2, 3 c., akzamen — 1, 2, 3 c.
JJ1st o1ieHMBaHMs pe3yIbTATOB UCTIONB3YeTC 0aTbHO-PEUTHHTOBASI CHCTEMA

02.03.02 «Dynoamenmanvras uUHGOpMaAmMuxKa u

2. IEPEYEHb ®OPMUPYEMBbBIX KOMIIETEHIIUIA

2.1. KomnereHum, 3aKpenjiéHHbIe 3a U CIUIIMHON

N3ydyeHne IUCIUILUIMHBI
(dhopMupOBaHUE CIETYIOMUX KOMIICTEHIUMN:

«MareMaTHUeCKU aHaJIu3»

HaIpaBJICHO

Kongsr Coneprxanue Nunukatopsl
o Ilepedens mIaHupyemMbIX
KOMITETCHIINH KOMITETeHIINHA JOCTHKCHHUS 3V TATOR OGVIGHIS 110
corimacao ®I'OC cornacao ®I'OC KOMIIETEHIIUH pesy JIHCHHHHZIHe
(OI1OIT BO) (OI10IT BO) coriacHo OIIOIT
1 2 3 4
- MOCOOEH MPUMEHSTH -1.1. HaTh: 0a30BbIC TOHATHUS
OIIK-1 C 0 OIIK-1.1 3 0 ,
byH1aMeHTaJIbHbIE OGnanaet (bakKThl U TEOPEMBI
3HaHWSA, IOJTyYCHHBIE 0a30BBIMH MAaTCMAaTHYCCKOI'O aHajIn3a
B OGJIACTH 3HAHUSAMH, (mms moctmxkenus OITK-
MaTeMaTHYECKHUX U TIOTyCHHBIMHU B L.1)
(HJTH) €CTECTBEHHBIX obmactu YMeTh: perarh TUIIOBBIE
MaTeMaTHYECKHUX M | 337249, GOpMyIUPyEMbIC B
HayK, U UCIIOJIb30BaTh
(vm) pamMKax MaTeMaTH4eCKOTrO

ux B
npohecCHOHATBHOM
ACATCIIbHOCTHU

€CTECTBEHHBIX HayK
OIIK-1.2.
JlemoHCTpHpYyET
YMEHHs penaTh
TUIIOBBIE 33]]a4H,
bopmyaMpyeMbie B
pamKax
MaTeMaTHYECKUX U
(unn)
€CTECTBEHHBIX HayK
OIIK-1.3. meer
HaBBIKH

aHaju3a (I JTOCTKCHUS
OIIK-1.2)

Brnaners: HaBbIKaMu
UCIIOJIb30BaHUSI OCHOBHBIX
MIOHATUH, TEOPEM, 3aKOHOB
MaTeMaTHYECKOTO aHaln3a
JUTSL peIeHus 3a/1a4
npodeccuoHanbHOM
JeSTEIBHOCTH (115
noctxeHus OIIK-1.3)
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MHMWHOBPHA VYK POCCHUUA

CDeIIepaJ'ILHOC TOCyJapCTBEHHOC 6}0H)KSTHOG O6pa3OBaTeJ'H)HOC

YUpeXAEeHHE BBICIIET0 00pa30BaHUs
«Yensnbunckmii rocynapcrseHHbld yaEBepenTe™» (PITBOY BO «Yenl'Vy»)
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aHaNM3» 10 HampaBlieHnIo MoAroToBkH (cnenuansHocth) 02.03.02 «dynnamenTanbHas nHGopmMaTHka 1

HMH(OPMaIMOHHbIE TEXHOJIIOTHNY HalpaBlIeHHOCTH (Ipoduitto) «MaTteMaTH4ecKue U aJrOPUTMHUYECKHE OCHOBBI crp. 4
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»
HCITIOJIBb30BaHUA
OCHOBHBIX
MOHATHI, TEOPEM,
3aKOHOB
MaTeMaTHKU U
(nn)
CCTCCTBCHHBIX HAYK
U1 pelIeHus 3a1a4
npodecCuoHAIbHON
JEATENbHOCTH
3. COAEPKAHUE ONEHOYHBIX CPEJACTB I10 INCIHUIIJINHE
3.1 Buabl OLlEHOYHBIX CPEJACTB
O TSV — HaumenoBanue HaumenoBanue
Ne KonTponupyembie TeMbl/ OLIEHOYHOTO OLIEHOYHOT'O CPEJICTBA
n/n paszesnsl p%y?i?;?zy:g;iHM cpeacTBa s Ha IIPOMEXKYTOUHOM
TEKYIIET0 KOHTPOJIS aTTecTalnuu
. Jomarinsis paboTa, DK3aMeH:
1 (Bei[z:l;zﬁ[i?:)l{ :fcna OIIK-1 (3Hanus) KOHTpOJIbHAsl pabora, VYcrTHbIif onpoc
YCTHBIH OTIpoc (Bompocsr 1-8)
3auer:
IIpaxTuueckoe
Jomamnsis paboTa JANAMHe
) Uucnossle OIIK-1 (3HaHus, KOHTPOITbHAS pa60T;1 DK3aMeH:
TIOCIIEI0BATEIEHOCTH YMEHWUsI, HABBIKH) . ’ YcrHblit onpoc
YCTHBII orpoc
(Bompocst 9-13)
IIpaktuueckoe
3aJjaHue
3auer:
IIpaktuueckoe
3aJjaHue
OIIK-1 (3Hanwus, Jlowawms padora, Dk3ameH:
3 UucnoBsie psiabl KOHTpOJIbHAS paboTa, N
YMEHHSI, HABBIKH) yeTHs ompoc VYeTHbll onpoc
(Bompocsl 14-18)
IIpakTuueckoe
3a7aHue
3auer:
IIpaxTuueckoe
6 3aJjaHue
4 [Ipenen n HENpPepBIBHOCTH OIIK-1 (3HaHus1, Kgngzmn:;zﬂp;agi; DK3aMeH:
byHKIMN YMEHWUsI, HABBIKH) . ’ YcrHblit onpoc
YCTHBII1 orpoc
(Bompocsl 19-34)
IIpaktuyeckoe
3aJjaHue
5 IIpousBonHas u OIIK-1 (3Hanus, Homamissist pabora, 3auer:
nepBooOpasHas YMEHHSI, HABBIKH ) KOHTpOJIbHASA paboTa, IIpaxTrueckoe
YCTHBIH OIIPOC 3a/1aHue
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DK3aMeH:
YcTHsIif onpoc
(Bompocsl 35-43)
IIpaktuyeckoe
3a/1aHue

Hurerpan Pumana
(ompeneneHHbIN HHTETPAN)

OIIK-1 (3HaHus,
YMEHHS1, HABBIKH )

JomamnHsis pabora,
KOHTpOJIbHAsl pabora,
YCTHBI OIIPOC

3auer:

IIpaktuueckoe

3aJjaHue

OK3aMeH:
VYeTHBIl onpoc

(Bompocsl 44-53)

IIpaktuyeckoe

3a7aHue

IIpoctpancrsa R"

OIIK-1 (3HaHus,
YMCHUSI, HABBIKH )

Jomamnsis paboTa,
KOHTpOJIbHAS paboTa,
YCTHBIN OIPOC

3auer:

IIpaxTuueckoe

3a/laHue

DK3aMeH:
VYcTHsIii onpoc

(Bompocsl 54-60)

IIpaktuueckoe

3a/laHue

Juddepennuanpaoe
ucuuciaeHue QyHKIUi
MHOTHX HEPEMEHHBIX

OIIK-1 (3HaHus,
YMEHHS1, HABBIKH )

JomamnHsist pabora,
KOHTpOJIbHAs pabora,
YCTHBI OIIPOC

3auer:

IIpaktuyeckoe

3aJjaHue

OK3aMeH:
VYeTHBIl onpoc

(Bompocsl 61-65)

IIpaktuyeckoe

3a7aHue

HesBHBIE QyHKINN

OIIK-1 (3HaHus,
YMCHUSI, HABBIKH )

Jomamnsis paboTa,
KOHTpOJIbHASA paboTa,
YCTHBIH OIpOC

3auer:

IIpaxTuueckoe

3a/laHue

DK3aMeH:
VYcTHsIii onpoc

(Bompocsl 66-69)

IIpaktuueckoe

3a/laHue

10

Kpartnsrii unaterpan Pumana

OIIK-1 (3HaHus,
YMEHHSI, HABBIKH)

Jomamusis pabora,
KOHTpOJIbHAsl pabora,
YCTHBIH OIIPOC

3auer:

IIpaktuyeckoe

3aJjaHue

OK3aMeH:
VYeTHBIl onpoc

(Bompocsr 70-76)

IIpaktuyeckoe

3a7aHue

11

KpuBomnuneiinsie u
MOBEPXHOCTHBIE HHTETPaJIb

OIIK-1 (3HaHus,
YMEHHS1, HABBIKH)

Jomamnss paboTa,
KOHTpOJIbHAs1 pabora,
YCTHBIH onpoc

3auer:
IIpaxTnueckoe
3a/laHue
DK3aMeH:
VYcTHsIii onpoc
(Bompocst 77-82)
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IIpaktuyeckoe
3aJjaHue

12

PaBHOMEpHAs CXOAUMOCTH
(YHKIIMOHATHHBIX
MOCJIEAOBATENBHOCTEN U
psAnoB

OIIK-1 (3Hanwus,
YMEHHSI, HABBIKH )

Homamsss paboTa,
KOHTpOJIbHAs paboTa,
YCTHBIH OIIPOC

3auer:

IIpakTuueckoe

3a7aHue

OK3aMeH:
VYeTHBIl onpoc

(Bompocst 83-90)

IIpakTuueckoe

3a/1aHue

13

WHrerpansl, 3aBUCAIIME OT
napameTpa

OIIK-1 (3HaHus,
YMEHHS1, HABBIKH)

Jomamnss paboTa,
KOHTpOJIbHAsA paboTa,
YCTHBII ompoc

3ayer:

IIpaktuyeckoe

3a/1aHue

OK3aMeH:
VYcrTHblii onpoc

(Bompocsl 91-95)

IIpaktuyeckoe

3a7aHue

14

TpuroHoMeTpudeckue pssl
®Dypre

OIIK-1 (3Hanus,
YMEHHSI, HABBIKH )

Homamsss paboTa,
KOHTpOJIbHAs paboTa,
YCTHBIH OIIPOC

3auer:

IIpakTuueckoe

3a7aHue

OK3aMeH:
VYeTHbIl onpoc

(Bompocst 96-106)

IIpakTuueckoe

3a/laHue

15

BBexnenue B Teoputo
(HhyHKIMH KOMITJIEKCHOTO
MIEPEMEHHOTO

OIIK-1 (3HaHus,
YMEHHSI, HABBIKH )

Jomamnss paboTa,
YCTHBIN OIIPOC

OK3aMmeH:
VYeTHBIlN onpoc
(Bompocst 107-109)

TunoBeie 3agaHus,

KpUTCpHHU MW II0Ka3aTClIM OLNCHHBAHHA B pPaMKax

TEKYIIEro KOHTPOJS MPEeACTaBiIeHb B pabodeil mporpamMme MO JAUCIHILIAHE.

IlomHBIE KOMILJIEKTHI

OOCHOYHBIX CpPCACTB MW KOHTPOJIbHO-U3MCPUTCIBbHBIX

MaTepuajioB XpaHATCs Ha Kadeape U ABISIOTCS  y4eOHO-METOAUYECKUMU
MaTepualaMH OrpaHUYEHHOTO (KOH(GUIECHIIMATBHOTO) MOIb30BaHUS.

3.2 Copep:xaHue OLEHOYHBIX CPEICTB

l.

OueHouHble cpencTBa I ITPOMEKYTOYHOM AaTTECTAllMM IIPEICTABIICHBI
0a30i1 KOHTPOJIBHBIX BOIPOCOB U MPAKTUUECKUX 3aJaHUI K 3a4€Ty U SK3aMEHY.

3.2.1. ba3a KOHTPOJILHBIX BOIIPOCOB K 3K3aMeHYy

1 cemecTp

MHokecTBO. PaBEHCTBO MHOXKECTB. Onepauml C MHOXCCTBaMMU.
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ctp. 7

2.

10.

11.
12.
13.
14.

15.

16.

17.

OtoOpaxenue u Qynkius. O6nacTh onpeneseHus 1 MHOKECTBO 3HAUCHUH.
OOpatnas ¢yHkuua. VHbEKTUBHBIE, CIOPHEKTUBHBIE U OHEKTUBHBIE
otobpaxkenus. ['paduk pynkumnn. Komnozumus GpyHKInM.

[Tonsitue pneiictButensHOro uucia. CpaBHEHHE NEUCTBUTENBHBIX YHCEIL.
[[10OTHOCTP MHOKECTBA pAlMOHAIBHBIX 4YHUCENd. YHCIOBBIE HPOMEXYTKHU.
Koneunsie npubimKkeHusl.

MaxopaHTa ¥ MHHOpPaHTa YHCIOBBIX MHOXecTB. OrpaHu4YeHHbIE
MHOXeCTBa. TouHass BEpXHSS U HUXKHAS TPaHU, MaKCUMAJIbHBIA U
MHUHUMAJIBHBIN 3J1€EMEHTHI. [[puHIMI TOUHON BEpXHEUN TpaHHU.

HepaBeHncTBa TpeyronbHuka, nenas u ApoOHas yactu uucia. OnpeneneHue
YMHOXEHUS JTEUCTBUTEIBHBIX YHCEI U TEOPEMA O TpaHAX IMPOU3BEACHUS
MHOYECTB.

Bnoxennbsie MmHOkECTBa. Teopema KaHTOpa 0 BIOKEHHBIX OTPE3Kax.
IToxpeiTe MHOXecTBa U Teopema ['eiiHe-bopens-Jlebera o koHeuHOM
NOKPBITUU. CBS3HBIE U HECBSI3HBIE MHOXKECTBA U KPUTEPUU CBSI3HOCTH Ha
YUCIIOBOW MPSIMOM.

[IpenenpHblE TOYKM MHOXKECTBA M TeopeMa bonbuano-Benepirpacca o
IIPEIEIbHON TOUKE.

UYuciioBble MOCIENOBATENBHOCTH M HMX MpeAenbl. BeCKOHEYHO Maible |
OEeCKOHEYHO OOJIbIIME TOCIeA0BaTeIbHOCTH. [IpuMepsl CyiecTBOBaHUS U
HE CyLIECTBOBAHUS IIPEENa MOCIEI0BATEIIBHOCTH.

CpolicTBa mpejena MocieqoBaTeNbHOCTU: Mpeen (UHAIBLHO MOCTOSHHOM,

€IMHCTBEHHOCTb npenena, OrpaHU4YECHHOCTh cxomsuiencs
NOCJIEIOBATENbHOCTH, MPOU3BEACHUE OECKOHEYHO Majol Ha (PUHAIBHO
OTPAaHUYEHHYIO.

Teopema o npenene apudMeTHUeCKIX ONEPALHi 1711 TOCISI0BATEIbHOCTEH.
Teopema o npenenbHOM Mepexojie B HepaBeHcTBax. Teopema Iltonbia.
dyHaaMeHTalbHas nociuenoBareabHocTh. Kpurepuit Komm.

HucnoBou psn, ero dyactuyHas cymma, cymma psga. Kpurepuin Komm u
HEOOXOIMMOE YCJIOBHE CXOIMMOCTH psja. CBONCTBA CXOIAIIMXCS PSAIOB:
acCOLIMATUBHOCTb, JIMHEMHOCTh, Teopema 00 ocTarke. AOCONIOTHO U
YCIIOBHO CXOJAIIUUCS PSAI.

Kpurepuii Beuepmrpacca s psaloB € HEOTPULATEIBHBIMH YJICHAMM.
[Ipu3Hak cpaBHEHUS U NPEAEIbHBIN TPU3HAK.

Teneckonunueckuit npusHak Komm v 000OIMEHHBIN TapMOHUYECKHUN PSJI.
MaxopaHTHBIN nipu3HaK BeliepmTpacca.

[Tpuznak Komm n npusnak Jlanamoepa.
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ctp. 8

18.
19.

20.

21.

22.

23.
24.

25.

26.
27.

28.

29.
30.

31.
32.

33.
34.

[Ipuznaku A6ens, upuxne u JleiOuua.

[Ipenen ¢ynkuum: omnpenenenus 1no Komm wu mo TeliHe u  ux
SKBUBAJIEHTHOCTb. IIpenensl Ha OECKOHEYHOCTH M YHUBEPCAIbHOE
OIIPENICJIEHUE TIpEEia B TEPMUHAX OKPECTHOCTEW. beCckoHeuHo Manas u
O6eckoHEeUHO OobIas GyHKIIUU.

Monotonnsie  ¢yHkuuu. OIHOCTOPOHHME  TIpenensl. lTeopema o
CYILIECTBOBAHUH TMpeJeia MOHOTOHHOU (DYHKIIMH.

[Ipocreiimue cBoiicTBa mnpenena (GYHKIUHA: MPOCTEHIINE TPEIebl,
HKBUBAJICHTHOE  ONpEJEJICHHEe B  TEPMUHAX  OECKOHEYHO  MaJIbIX.
OrpanuueHHbIe U (UHATBHO OTPAHUYCHHBIE (PYHKITHH.

OynnamentanbHas QyHkuusa. OyHaaMeHTanbHOCTh CXOIAIICHCS (YHKIUH,
¢dbuHaIbHAS OTPAaHUYEHHOCTh (PyHIaMEHTAIBHOM (PYHKIUH.

Kpurepuit Komm 1151 GpyHKUIHMA.

CpoiicTBa npenena GyHKINHU, CBSI3aHHBIE C HEPABEHCTBAMU: YCTOMYUBOCTD
CTPOroro HEPaBEHCTBA, NPEAECIBHBIA IIEPEXO] B HECTPOIOM HEPABEHCTBE,
€IMHCTBEHHOCTD Ipejiena, HeoOX0JUMOE yCIOBUE CYIIECTBOBAaHUS Ipe/esa
¥ Teopema “o IByX MHJIMIIMOHEPAX .

Teopembl 0 mpenesne CyMMbl, IPOU3BEICHHUS, YACTHOTO M CIIOKHOMN
byHKIINN.

HenpepriBHbIE GYyHKIINY U WX JIOKAJTHLHBIE CBOMCTBA.

JlocTatoyHoe ycoBUE HENPEPHIBHOCTH MOHOTOHHOW ()YHKIIMU U TEOpEMa O
HEMPEPHIBHOCTH 00paTHON (DYHKIIMH.

HenpepeiBHOCTS  dreMeHTapHbIX  (QyHKumii. Touku paspeiBa M HUX
KJIaccu(pUKaIus.

Teopema bonpuano-Koiy 0 npoMexXyTOYHOM 3HAYEHUH.

Teopembr Beiiepmrpacca 00 OrpaHMYEHHOCTH U O HAWOOJbIIEM |
HaVMEHbBIIEM 3HAYCHUSAX.

PaBHOMepHO HempepbiBHbIE (GyHKIHUUA. CBA3b C MOHATUEM HENPEPHIBHOCTH.
Teopema KanTopa 0 paBHOMEpPHOW HEMPEPHIBHOCTH U CIIECICTBUE U3 HEE.
[IepBrIil 1 BTOPOU 3aMEYATENBHBIC ITPEIEIIBI.

DKBUBAJIEHTHbIE ()YHKIIMK U OCHOBHbIE SKBUBAJIECHTHOCTH B HYJIE.

CumBonel o-manoe u O-0ousblioe, ux cBoiicTBa. CpaBHEHHE CKOpPOCTEH
pocTa CTENEHHOM W TMOKa3aTeNbHOM (YHKUMH, a TakXke CTENEeHHOW U
JorapuMUIecKoil PyHKIIHA.

2 cemecTp
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35.Ilonstue auddepeHIUPYeMOCTH W TPOM3BOJHONM (YHKIIMH  OJTHOMN
nepemeHHoit. Heooxoaumoe ycinoBue nudepeHnupyemMocTH.

36.luddepennrpoBanre cyMMbl, TPOU3BEACHUS U YACTHOTO (DYHKIMM OJTHOM
nepemenHoi. {uddepennnpoBanue cioxHOM 1 00paTHON (HYHKIIHIA.

37.11pon3BoHBIE OCHOBHBIX JJIEMEHTAPHBIX (QYHKIWHA U (YHKIWN, 3aJaHHBIX
IIapaMeTPUYECKH.

38.Touku 3xcTpemyma, ux Buasl. Teopemsl Pepma, JapOy u Posis.

39.Teopema Jlarpamxka st QyHKUMM OJHOM MEPEMEHHOM, €€ CIIe/ICTBUSI.
Teopema Kommu.

40.Crapive npou3BoHbIe PYHKIIUM OJTHOM IEpeMEeHHON U Teopema Teimopa.

41.Kputepuii MOHOTOHHOCTH. JlOCTaTOUHBIE YCIOBUSI AKCTpeMyma (yHKUIUU
OIHOU MEPEMEHHOM.

42 KacarenpbHass K Tpaduky  (QYHKIUMHA, TEOMETPUUYECKUN  KpPUTEpUi
mubdepenumpyemMoctd. Bpinykiasie QyHKIMM W UX CcBoiicTBa. Toukwu
neperuoa.

43.IlepBoe u BTOpoe mpapmna Jlomuransa. IlepBooOpa3Has m e€ CBOMCTBA.
[lepBooOpa3ubie  ameMeHTapHbIX  (yHKOui.  OCHOBHBIE — TpaBUiIa
WHTETPUPOBAHUS.

44.11octpoenne unterpana Pumana. IHTerpupyeMocTs CyMMBl, IPOU3BEACHUS
Ha 4KCII0, HepaBeHCTB. Heo0xoimMoe yciioBue HHTErpUpPyEMOCTH.

45.BepxHss v HIKHssS cyMMbl lapOy. CBoiicTBa cymm JlapOy.

46.Bepxuuii u HIxkHUM nHTerpaisl lapOy. Teopema JlapOy. Kpurepuii [dapOy.
Kpurepuii uHTErpUpyeMOCTH B TEpPMHUHAX KOJICOAHUIA.

47.laTerpupyeMocTb MOJYJISl, TpOHW3BeACHUS (DYHKIUNA, HENpPEephIBHOW U
MOHOTOHHOM (DyHKITHA.

48.IHTErpupyeMoCcTb Ha MEHBIIEM OTpPE3KE, AJAUTUBHOCTh HWHTErpana u
TEOpPEMA O CPEIHEM.

49.uTerpan ¢ MNEPEMEHHBIM BEPXHUM TNIPEACIIOM, €ro HENpPephIBHOCTH U
muddepenurpyemMoctsb. CyliecTBOBaHHE MEPBOOOPA3HOl HENPEPHIBHOM
byHKIUH.

50.Btopass  teopema o cpenHem. @Dopmyna  Heroortona-Jleitonuna.
NHTerpupoBaHue 1o 4acTsAM U 3aMEHA IEPEMEHHOM B HHTETpasie Pumana.

51.Hecob6cTBennsblii uaTerpan Pumana, ero cxomumocts. Kputepuit Komm u
CBOMCTBa HECOOCTBEHHOTO MHTErpaia: JMHEHHOCTh, a1 IMTUBHOCTh, 3aMEHA
NepEeMEHHOM, MHTErPUPOBAHUE IO YACTSIM.

52.A0con0THas  CXOJIMMOCTh  HECOOCTBEHHOTO  HWHTErpaja, KpUTepui
Beitepmrpacca, npu3Haku CpaBHEHHUS.

53./HTerpanbHblii MPU3HAK CpPAaBHEHHUS. YCIOBHAs CXOJIHUMOCTb, MPHU3HAK
Abens-/{upuxie. UHTerpanbl ¢ HECKOJIBKUMU OCOOEHHOCTSIMU, HHTETPAJIbl B
CMBICJIE TJIABHOTO 3HAYEHHSI.
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54 TIpocTpaHcTBO , Kak JIMHEMHOE€ HOPMHUPOBAHHOE ITPOCTPAHCTBO.
HepaBenctBo Komm-byHnsikoBckoro. OxpecTHOCTH B , OTKpBITBIE H
3aMKHYTbIE MHOKECTBA, UX CBOMCTBA.

55.Buasl TOUEK B , TpaHua MHOXecTBa. lIpenenbHble TOUKM MHOMKECTB,

KpUTEpHUIl 3aMKHYTOCTH, 3aMbIKaHHE U €r0 3aMKHYTOCTb.
56.KomMIlakTHOE ~ MHOXECTBO, €ro  3aMKHYTOCTb W  OTPaHUYEHHOCTb.
KoMmnakTHOCTh NOIMHOKECTBA.

57.Kpurepuii KOMIakTHOCTHU B . Teopema o npeebHOM TOUKEe MHOYKECTBA.

58.1lpeaen u HEMPEpPHIBHOCTh (PYHKITMU B . Teopema 0 MOKOOpAWHATHOM
cxoauMocTH. beckoHedHble Tpeaenbl, 0ECKOHEYHO Malsible M O0ECKOHEYHO
Majible 10 CpaBHEHUIO, (yHIAaMEHTaJbHbIE MOCIEJOBATEILHOCTH U

¢bynkuuu, kpurepuu Komm B

59.Teopembl BetiepmTpacca 00 OrpaHHY€HHOCTM M O HaWOOJIBIIEM U
HAaMMEHbBIIEM 3HAUCHUSIX.

60.PaBHOoMepHast HempepbIBHOCTh U TeopeMa Kanrtopa. Teopembl 00 oOpase
KOMITaKTa, JMHEHHO CBSI3HOTO MHOXecTBa. Teopema bonbmano-Kommu o
MMPOMEKYTOYHOM 3HAUYCHUU.

61./IludpdbepenupyemMoctb M TPOU3BOJHAS B . HeobOxoaumoe ycioBue
muddepennpyemoctu. YacTHble MNpou3BOAHBIE W MaTpuina SkoOu.
Teopema o matpurie Sxobu.

62.IlpaBuna guddepeHnupoBanus B :  nuddepeHnpoBaHue CyMMBI,
MPOU3BEICHUS W YaCTHOTO, CIOXKHOW (yHKIMU. YacTHBIE MPOU3BOIHBIC
CJIOXHOU (PyHKIUU.

63.Joctarounoe yciosue auddepenupyemoctd B . Teopema Jlarpanxka B

64.YacTHble IPOMU3BOHBIC BBICIINX MOPSAKOB U UX HE3aBUCHUMOCTD OT MOPSIKA
g depenunpoBanus. [lonnbpie nuddepeHmans BEICIIMX MOPSIKOB.

65.Teopema Teitsiopa B . DKCTpeMyMbl (DYHKIIUNA HECKOJBKUX MePEMEHHBIX.
Heobxoaumbie U JOCTaTOYHBIE YCIOBUS SKCTPEMYMA.

66.3agaua o HesBHOU (yHKIMH. CylIeCTBOBAaHHWE M HENPEPHIBHOCTh HESIBHOM
(GyHKIUU B ClTydae OJHOTO YpaBHEHUS.

67.JInddbepeHnpyeMoCcTh W CTapIIne NPOU3BOJHBIC HESIBHOW (YHKIIUHU B
CJly4ae OJJHOTO YPaBHEHHS.

68.Teopema 0 HESIBHOM (PYHKIMHU Il cUCTeMbl ypaBHeHMil. I[lpou3BomHas
HESBHOW (YHKUMU JJs CHCTeMbl YypaBHeHUU. Teopema 00 oOpaTHOI
(GyHKUIHU.
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69.3agaua Ha ycnoBHBIM SkcTpemyM. Dynkius Jlarpamxka. Heobxomumoe
YCJIOBHE YCIOBHOIO 3KCTpeMyMa. JloCTaTO4HOE YCIOBHE YCIIOBHOIO
JKCTpEMyMa.

70.IToctpoenne wuHTerpaja Io mapamienenuneny. HeoOxommmoe ycnoBue
unaterpupyemoctu. Cymmsl lapOy u ux cBoiicTBa. BepxHuil u HIDKHHIMA
unTerpainsl J{apOy u Teopema JlapOy.

71.MuoxecTtBa HyneBoi Mepsl Jlebera u ux cBoiicta. HyneBast mepa rpaduxa.
WNurterpan noutu HyneBod ¢yukuuu. Kputepuit lapOy, nBa kputepus
MHTErPUPYEMOCTH B TEPMUHAX KOJIEOAHUN.

72 .Kpurepuii Jlebera unrerpupyemMoctd Ha napamienenunene. Cineanctsue od
UHTETPUPYEMOCTH  CIOXHOM  (pyHkiuu. CBoilcTBa HMHTerpaia 1o
napajuielieuneay: WHTETPUPYEMOCTh CYMMBbI, YMHOXEHHS Ha 4YHUCJO,
HEPaBEHCTB, MOAYJISA, IPOU3BEACHUS. TeopemMa 0 CpeTHEM.

73.Teopema OyOuHM A1 apajvieenuneaa.

74.Mepa JKopnaHa u oOmpeleleHWE UWHTErpajga 10 MHOXECTBY. FEro
KOPPEKTHOCTb, CBSI3b C H3MEPUMOCTBIO, KPUTEPUH HU3MEPUMOCTH IO
XKopnany, kpurepuii Jlebera st MHOKECTB.

75.CBoiicTBa N3MEPUMBIX MHOXECTB U Mephl JKopaana. [Ipocreiinme cBoiicTBa
MHTETpaia o MHOXKECTBY.

76.AIIMTUBHOCTh MHTETpaJia MO0 MHOXKECTBY. Teopema O HyJIEBOM MHTErpale.
Teopema @yOuHM AJi1 MHOXKECTB. Teopema O 3aMEHE NEPEMEHHON B
KpaTHOM MHTETpalle.

3 cemecTp

77.KpuBasi, nmapaMmerpuszyemasi KpuBasi, IpOCTas KpuBas, 3aMKHYTas KpHUBasd,
JIOMaHas1, JUIMHA JIOMAaHOW, BIMCAaHHAs JIOMaHasi, COpsMIIIeMasl KpUBasi U €€
mHa. TeopemMa O JUIMHE KPUBOM, TIJIajkas KpUBasl, KyCOUYHO-TJIAJKas
KpHBasl.

78. KpUBOJNMHEWHBIM MHTETPAl IEPBOrO pOJA, €ro TIeOMETPUYECKUH U
¢u3nyeckuil cmbica. BpluncieHue KpUBOJIMHEMHOrO HHTErpajia MEpBOTro
pona. KpuBoJiMHENHBIE HWHTErpaibl BTOPOTO POJA M HX BBIYHMCICHHE.
OpueHTanus KpUBON U INIOCKOCTH.

79.CBA3p  MEXIy KpPUBOJIMHEWHBIMH MHTErpajamu, Teopema ['puHa,
BBIYMCIICHUE IIJIOIIAIEN C IIOMOIIBIO KPUBOJIMHEUHBIX UHTETPAJIOB.

80.IloBepXxHOCTM M HOpPMaJIM K HHUM, CTOPOHAa IIOBEPXHOCTH, OPHUEHTALHS
IIOBEPXHOCTH M IPOCTPAHCTBA, KYyCOUYHO-TJIAJKasi IMOBEPXHOCTh, ILIOIIAMb
ITIOBEPXHOCTH, 3JIEMEHT IUIOLIA/IH.

81.I10BEpXHOCTHBIE MHTETPAJIBI IIEPBOTO U BTOPOI'O POAA U UX BBIUHUCIICHHE.
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82.®opmymna 'aycca-Octporpazackoro, kinaccuueckas popmyna Crokca.

83.[loToueyHass u paBHOMEpPHAs CXOAMMOCTb OTOOpaXKEHUH, JOCTATOUYHBIE
YCIOBHSI PABHOMEPHOM CXOIMMOCTM M €€ OTCYTCTBHsA. PaBHOMepHas
byHTaMeHTAIbHOCT, W KpuTepuit Komm paBHOMEpHOW CXOIUMOCTH
O0TOOpaXEHUM.

84.PaBHOMEpHas CXOOUMOCTh (DYHKIMOHAJIBHOTO psiaa, kputepuii Komm
pPaBHOMEPHOM  CXOAMMOCTH, HEOOXOAMMOE  YCIOBUE PaBHOMEPHOU
CXOJUMOCTH, YCIIOBHE OTCYTCTBUSI PABHOMEPHOM CXOJUMOCTH.

85.I1puznaku Beitepmtpacca, Abens u [{upuxie paBHOMEpPHOU CXOIUMOCTH
PSIOB.

86.TeopeMa 0 KOMMYTAaTMBHOCTH JIBYX MpEIEIbHBIX MEPEXO]0B, TEOpEMa O
OpeleabHOM  TIEpexo/ie  TMOJ] 3HAaKOM CyMMbl psiga. Teopembl O
HENPEPHIBHOCTH MPeeIbHON PYHKIIUU U CYMMBI psijia.

87.Teopemsl 0 nudpepeHnnpyemMocTy npeaebHON QYHKIIMU U CYMMBI psijia.

88.TeopeMbl 0 TpeeTbHOM TEepexoje Moj 3HAKOM uHTerpana Pumana u 00
MHTEIPUPYEMOCTH CYMMBI psiia.

89.Teopembl Jluau mns otoOpakenwii W psanoB. CTeneHHOW psn, Teopema
AbGens, pannyc U HHTEpBaJ CXOAUMOCTH, (popmyna Komu-Anamapa.

90.Btopass Teopema  AOens, HENPEpPBIBHOCTb, HWHTEIPUPYEMOCTb U
mudpepeHIUpyeMOCTh CcTeneHHOTO psna. CTemneHHble Psabl OCHOBHBIX
AIIEMEHTAPHBIX PYHKIUH.

91.CoOctBeHHbIi WHTErpan Pumana, 3aBucAliuid OT mMapaMeTpa, €ro
HENpepbIBHOCTh U nuddepeHiupyeMocts. [lepecranoBka AByX MHTErpajoB
Pumasna.

92.HecoOCTBEHHBIN MHTETpai, 3aBUCAIIMN OT IMapaMeTpa, ero paBHOMEpHas
cxoaumocTh, kputepuit Komm, npusnaku Beiiepmtpacca, AbGens wu
Hupuxie.

93.IlpenenbHBIA  TEepexoa  IOA  3HAKOM  HECOOCTBEHHOTO  HMHTErpaa,
HENPEPBIBHOCTh  HECOOCTBEHHOro WHTerpaina, TeopemMa [unu s
HECOOCTBEHHOTO MHTETpaa.

94 JIludpdepeHmpyeMocTb ~ HECOOCTBEHHOTO  HHTErpajia,  IepecTaHOBKa
uHTerpana Pumana u HecoOcTBeHHOro uHTerpana. IlepectaHoBka IBYX
HECOOCTBEHHBIX MHTETPAJIOB.

95.WnTerpainsl Diinepa-Ilyaccona n lupuxiie U uX BIYUCIEHUE.

96.CkansipHoe TpPOM3BEACHUE M EBKJIMAOBO NPOCTPAHCTBO. HepaBeHCTBO
Komm-bynsikoBckoro. OpToroHanbHble ¥ OPTOHOPMUPOBAHHBIE CHUCTEMBI,
JUHENHAs HE3aBUCUMOCTh OPTOHOPMHUPOBAHHON CHCTEMBI.

97.Koadpdutmentst @ypoe u psiag Oypwe. Teopema [Tudaropa, oproroHanbHbIN
OCTaTOK, HKCTPEMAaJIbHOE CBOMCTBO Ko3((duireHToB Pyphe, HEPABEHCTBO
beccens.
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98.PaBenctBo IlapceBans, moaHble CUCTEMBI, Oa3UC, YCIOBUS, SKBUBAJICHTHBIE
IIOJIHOTE.

99.TpuronomeTpuieckue CUCTEMBI, ux OPTOHOPMHUPOBAHHOCTb,
TpUroHoMmeTrpuueckue psiibl Oypbe u pa3InyHble COCOObI UX MOTYUYEHUSI.

100. Jlemmbl Pumana.

101. Anpo dupuxine, GpopMyna ero BEIUUCICHUS U €r0 CBOMCTBA.

102. Beipaxxenne vactuuHbelx cymm pspa Pypee uepes sapo lupuxie,
IIPUHLIHAII JIOKAJIA3ALUH.

103. VYenoBua  JIuHM, KyCOYHO-HENPEPBIBHBIE W KYyCOYHO-TJIAJIKHE
(GyHKUIMH, TOTOYEYHAS] CXOAUMOCTbh TPUTOHOMETPUUECKOTro psana Dypebe.

104. ['magkocTs (GyHKIMM M CKOPOCTh YObIBaHUS €€ KOd(DPUIIMEHTOB
Odypee. UaTerpupyemocts psiga Oypeoe.
105. Anpo  deitepa, ¢dopMyna ero BBHIYUCICHHUS U  CBOMCTBA.
Tpuronomerpruueckne MHOrowieHsl deriepa u ux cBA3b ¢ ssapom dDeriepa.
106. Teopema @eliepa M anmnmpokCMMalMOHHAs Teopema Beliepuurpacca.
[TomHOTa TPUTOHOMETPUYECKON CUCTEMBI.

107. [loHsiTHE KOMIUIEKCHOIO 4YHUCJA, OINEpaluyd HaJ KOMIUIEKCHBIMU
qrciamMu, GopMy MpeICTaBICHHUS] KOMITJIEKCHBIX YHUCET.

108. OyHKIMY KOMILIEKCHOM IEPEMEHHOM, UX IIPEAEIIBI U HENMPEPBIBHOCTD.

109. Huddepenunpyemoct  QyHKIMI  KOMIUIEKCHOM — MEPEMEHHOM.
Ycenosua Komm-Pumana.

3.2.2. ba3za npuMepHBIX NPAKTHYECKHUX 32[]aHUI 3a4eTa U IK3aMeHa

1 cemecTp
1. CoctaBuTh TAOIUIY HCTUHHOCTU OYyJIeBOM (DYHKIIMH pP= ( pP= Q) :

2. TIoCTPOHUTHL OTPUILIAHKS BHICKA3bIBAHUIM Vx [P(x)AQ(x)] :

3. IlpowmmoocTpupyiTe ¢ NOMOIIBIO auarpaMM BeHHa BbICKa3bIBaHUE
“HekoTopple YeTHBIE HATYPAJIbHbBIE YUCIIA KPATHBI 57 .

4. W300pa3utre Ha KOOPAMHATHOM IJIOCKOCTU JAEKapTOBO IPOU3BEACHUE
MHOecTB X 1 Y, eclu X=x:x€R, 03)‘37{’, aY:{ y:yeZz, _3<y<2}.

5. JlokaszaTp, 4TO cyMMa KBaJpaTOB MEPBBIX # HATypajIbHBIX YHCEJl paBHA
nin+1/(2n+1)

6

. n
lim ——=1
6. Jlokazats, uro n>= N +1
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7. Hailtu mpenen nocieqoBareIbHOCTH
8. HaiiTu BepXHUE 1 HI>KHUE MPEIEIIbl TOCIEI0BATEIbHOCTEH:

a) x,=(=1)" 243 6)x, =1+ —cos &
nj. n+l 2

b

1

9. ITocTpouTh 3CKU3BI rpapuKoB QyHKIuiL: @ ) y=x—sinx .0 ) y=2"
10. Haiitu npenenst GyHKINM:

a) 1im (it ) 6) hm

X ,
11. WccnenoBath Ha HENPEPHIBHOCTh M HAWTH TOYKU pa3pbiBa (DYHKIIMH
_ 1
y=—1

1+e” y ykasare xapakrep pa3pbiBa.

x+51|"
x+1

12. Halitu cymmy psiga k=1
13. I[OKa3aTL paCXOI[I/IMOCTB psna, MoJb3ysCh HEOOXOAUMBIM MPU3HAKOM

Z ksm—

CXOIUMOCTH: k

14. ccnenoBath Ha CXOAUMOCTD PSiJI 1
15. UccnenoBarh CXOMMOCTD psJia:

.2 © 2 n
- sin“3k Z (\/2+Sln\/ ) o, gn > 2n“+2n+1
- - 6 v 2 = = -

Vg E Bt ()

1n +]_ n=1
16. UccnenoBarh Ha aOCOIOTHYIO U YCIOBHYIO CXOJAUMOCT:
N 2n+100|" Vn < n+l & -1
a -1 -1 n+1 111
)n;( j 3n+l | . Z:: n+100.6>n;( ) n 2)2‘1 yA

1'7. Haiit cymMMmBI p}II[OB.
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1 1 1 1 1 1
) —4—t+——+... 6) + + +
1-3 35 57 1-2-3 2-3-4 3-4:5

2 cemecTp

2
X

1. Haiitu 4-10 npou3BogHYIO (PyHKIMH f ( X ) —€
d |[sinx

d(x)| x

2. Hatitn nuddepenman GpyHKIuu

" - , [
(=08
3. Haiitu mpou3BoAHYIO (PYHKITMH, 3aJaHHOU HapaMeTquCCKH .

4. Haiitu npuparnienue u aupdepeniman Gy Y — X’ :
5. HaliTu npon3BOIHYIO BEKTOP-(DYHKIIMH:

f:x-)(2tx, 3t—x°, thu’(x), ch u*(x), cos(a)x)).
6. Kax u3MeHuTCS 1IIomaap KBaapara, €Ciid ero CTOPOHYy yBEIWYUTh Ha (),
cM. (CtopoHa kBajapara paBHa 5 cm).
V24 x+x 4¥ 3%

a) lim 6) lim *—>-
7. Haiitu ipepensl pyHkuumii: ~— x2>-1 ln(2+ X) ;o xPo X

b

8. Pa30KuTh MO LEIbIM CTEIeHIM X (QYHKITUN f ( X ) =S X
1

9. Paznoxuth X B psin 1o cTeneHsm X — 1.
10. HaiiTu HEonpeieIeHHbIE NHTETPAJIbI:

a)f xdx 6 J~ xdx
cos? x> \/X+1 8 f(2—4x)sin2xdx;e)fcos?’xdx.

_.3
11. Haittu Toukn skctpemyma dynxuuu Y =X —3X.
12. Hautm wuHTEpBa’gbl MOHOTOHHOCTM M MCCIENOBATh HA JKCTPEMYM

3 2

_ .3
13. UccnemoBarh Ha 3KCTpeMyM QyHKIui:Y =X
14. Haiitu Haumbonplllee W  HAaWMEHbIIEE  3HAYeHUs  (QYHKIHUH

3
y=x"=2x[x=2| ya OTpe3Ke 03]

2
15. Haiiti Touku niepernba GpyHKIum Y = ( X —4x+ 3) :
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2
x“+1

16. HaiiTu uHTEpBabl BHIMYKIOCTH U TOUKH Mepernda QyHKIuu

17. IIpoBecTH MOTHOE UCCIAEAOBAHUE U MIOCTPOUTDH FPAPUK DYHKIIUH:

a) y:(x2+1)(x—1); 6)y= 2(x+1)

18 HaﬁTI/I OHpGI[GJ’I@HHBIG I/IHTeraJ'IBI:
2n

1
a) | (2x*~15)cos3 xdx 6)f ]
O . 0 X+

19. Haiitn onpeneneHHbIi HHTErpat:

2 0

a) f xIn’xdx 6) f (x*+5x+6)cos2xdx
1 : -2

’ +00

xdx

)2
20. Beraucnuth HeCOOCTBEHHBIN HHTerpaJI 0 (1+X ) .

21. UccrnenoBarh Ha CXOAUMOCTE: 0 X x'—x +1
+00
x*dx sinx
a) f f —dx
22. UccnenoBarh Ha CXOOUMOCTE: 0 X =x+ L.

23. UccienoBath Ha aOCOIOTHYIO CXOJAUMOCTD:

TO o d +00
a) f M )fxzcos(ex) dx
1 yvy =1. %

o[ % 6) [ o fﬂﬂdx
0

24 HaﬁTH HHTCIpaJl B CMBICJIIC TJIABHOI'O 3HAYCHHA 11O Komm

vpf

0 X —3x+2

25. Hailtu nyiuHy nyrv KpuBOH Y, 3aIaHHOM B IPOCTPAHCTBE R?
y=l(x,y) e R*: y*=2 px, 0=<x=<x,, p>0

26. BpluucauTh momiaab IUVIOCKOW (DUTypbl, OTpaHUYEHHOW TIpadurom

2
X—2+y—2:1, x|<a
dynkoun @ b

27. Haitn momanp qmrypbl @, OrpaHUYEHHON KpUBOMW, 3alaHHON B

p=rt— b=, 0=3

MONAPHBIX KOOpAMHATAX: 1~ C05¢ 2

© OI'BOY BO «Heal'V»




MHMWHOBPHA VYK POCCHUUA

DdenepanbHOE TOCYyJaPCTBEHHOE OI0KETHOE 00pa30BaTEIHHOE
YUpeXAEeHHE BBICIIET0 00pa30BaHUs

«Yensnbunckmii rocynapcrseHHbld yaEBepenTe™» (PITBOY BO «Yenl'Vy»)

@®oHI OLIEHOYHBIX CPEJICTB JUIS TPOMEXYTOYHOMN aTTECTalluK MO JUCIHILUTHHE (MOXYITI0) « MaTreMaTHIecKuit
aHaNM3» 10 HampaBlieHnIo MoAroToBkH (cnenuansHocth) 02.03.02 «dynnamenTanbHas nHGopmMaTHka 1
UH(OPMALMOHHBIE TEXHOJIOTHNY HANPaBIEHHOCTH (podiiIo) «MaTeMaTHUeCKHe U alrOpUTMHUYECKHE OCHOBBI
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»

crp. 17

28. Bpruucauts 00beM Tena, OrpaHUYEHHOTO MapadoIoMI0M BpalleHHUS,
IO b KOTOPOTO paBHa S, a BhICOTa paBHa H.

29. Beruuciuth 00beM Tela, OrPaHUYEHHOTO MOBEPXHOCTHIO

X2 yZ ZZ
—2+—2——2:1, z==xcC
a b° c

30. Onpenenuthb KOOpI[I/IHaTbI ueHTpa TSYKECTH TIOCKOCTU (DUTYPBI

®d=!x,y|e R*: —+i <1,0<x<a,0<y=<b
a

31. Onpenenuts Cuily AABIEHUS BOJABI HA BEPTUKAIBHYIO IEPETOPOIKY B
KaHajle, UMeIoIyto (opMy MOIyKpyra pajuyca d, AMaMeTp KOTOpOH HaXOAUTCS Ha
OBEPXHOCTH BOJIBI.

S xy+1
32. Halitu TOUYKH pa3pbiBa y PyHKIIUH x*— Y.
X + . X .
=Y. 4=
33. HaiiTi npenens! GpyHKImii: < +y ; 0) X+ Y
34. HccnenoBath Ha HEMPEPBIBHOCTH (DYHKILIUIO
flayliil-x-y" mu x+y<1 b
3
35. HaiiTi yacTHBIC TPOU3BOTHBIC (byHKuHI/I =X + —3axy.

36. Haittu nonuslit audgepeniman Z =x’ -y °-3 Xy.

37. OnHa ctopoHa npsiMoyrojibHuka a =I/0 cMm, a apyras b = 24 cMm. Kak
MU3MEHUTCS IMaroHaib / MpSIMOYTOJILHUKA, €CIH CTOPOHY a yAJUHHUTH Ha 4 MM, a
cTopoHy b ykopotuth Ha 1 MMm? HaliTu npuOanxeHHy0 BETMYMHY U3MEHEHUS U
CPaBHUTH C TOYHOM.

38. Haiitu npousBoaHyl0 GYHKIHN Z:XZ_X}’ =2y ’ B Touke P(1,2) B
HaIPaBJIEHUH, COCTABIISIONIEM ¢ OCcbio OX yron 60 rpaaycos.
dy dy
39. Haiiru 9% dx° , €CIH 1+Xy_ln(exy):0.
40. DyHKuo f(x,y,2)=x"+y +2°+2xy—yz—4x—3y—z+4
pa3noxuth B psan Teitnopa B okpectHocTu Touku (1,1,1).
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ctp. 18

41. Paznoxute mo d¢opmyne MakiopeHa [0 WIEHOB 3-r0 TOpsAJKa

— X 3
BKJIFOYHUTEIBHO (DYHKITHIO f(x,y)=e'siny

dy d’y
. o 2 2\3 2, 2

42. Haiitu 9X y dx ,GCJII/I(X -y ) _B(X ty )"'1:0.
0z 01

43. Haittu 0X u 0Y | ecnu x2—2y2+322—yz+y=0_

44. Vpapuenus UTV=X+Y, XU+YV=1 gnpenengior u u v kax dpynxumu ot

ou Ou Jv 0v

) ) u
x ¥ y. Haiitn 0x 0y 0x 0y,
0 0
45 Haiitu 0X u 6y,ecjm X C0S y+ycosz+zcosx=1

46. HammncaTh ypaBHEHUE KacaTellbHOM W HOPMaJIM K TIOBEPXHOCTHU

z="——y
2 B ee Touke M(2,-1,1).
2_ 2.3
47. Tlokaszath, uro xpusas Y —aX +X° pmeer: yzem, ecom a>0;

M301MpOBaHHYI0 TouKy, ect 4< 0 touxy BosBpara, ecrm =0

3 2
48. Vccnenosath Ha sketpemyM dynkimio Z=X +3Xy"—15x—-12y

49. Hccnenosarh skcTpeMyM (GyHKuu £~ 6-4x-3y IpU YCJIOBUH, UTO

2. .2
IIEPEMEHHBIE X U V YIOBJIETBOPSIOT yPAaBHEHUIO X +y =1,
50. OnpenenuTh HaNOOJBINICE M HANMEHBIIIEE 3HAYCHHS (PYHKITUN
2.2
Z=X"+y —xy+x+y
B o6mactn X=0, y<0, x+y>-3
51. IIpoBeputh Ha wu3MepumMocTb 10 JKOpaaHy MHOXKECTBO BCEX

palnMoHaIbHBIX yucels Ha otpeske [0,1].
(1 2 (1 2 b
52. Ilycte maHBl JOBa BEKTOpA a—(a ,a) " b—(b , b ) Haittu  1la

’=x e R%:d*<b* k=1, 2|

(IBYMEpHBI MPSAMOYTOIbHUK ) u mepy Kopnana

plmy),
[[ £ (x,y)dxdy

53. OnpenenuTs Npenesibl ”HTErPUPOBAHUS UHTETpala: s , €CIIH

2 2 _ _
06J1acTh HHTErpUpOBaHus S orpannuena ruepbonoit ¥ —X =1, x=2 yx=-2,

© OI'BOY BO «Heal'V»



MHMWHOBPHA VYK POCCHUUA

DdenepanbHOE TOCYyJaPCTBEHHOE OI0KETHOE 00pa30BaTEIHHOE
YUpeXAEeHHE BBICIIET0 00pa30BaHUs

«Yensnbunckmii rocynapcrseHHbld yaEBepenTe™» (PITBOY BO «Yenl'Vy»)

@®oHI OLIEHOYHBIX CPEJICTB JUIS TPOMEXYTOYHOMN aTTECTalluK MO JUCIHILUTHHE (MOXYITI0) « MaTreMaTHIecKuit
aHaNM3» 10 HampaBlieHnIo MoAroToBkH (cnenuansHocth) 02.03.02 «dynnamenTanbHas nHGopmMaTHka 1
UH(OPMALMOHHBIE TEXHOJIOTHNY HANPaBIEHHOCTH (podiiIo) «MaTeMaTHUeCKHe U alrOpUTMHUYECKHE OCHOBBI
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»

ctp. 19

54. PaccrtaBuTh TIpeAeNibl HMHTETPUPOBAHMS B JABOWMHOM HHTErpale:

I[ £ (x,y)dxdy

2, .2
cecmm OIX HY <X,
55. TlepeliTh K MOIAPHBIM KOOpAMHATaM '>® W paccTaBUTh Mpeelsl
UHTETPUPOBAHUS MO HOBBIM IIEPEMEHHBIM B  CIEAYIOLIEM  HWHTErpale

[ dx [ f(Vx*+y?)dy

I= Hf x> y* xdxdydz
56. BpunciauTh TPOMHOW HMHTETrPAI 14 , Toe obnacte V
onpenensiercs mepasencteamu 0 =X =1, 0=y =X, O=z=Xxy
57. Tlepexons k chepruvecKuM KOOpIMHATAM, BEIYHCINUTh

I= fff \/x2+y2+22dxdydz
%

rae V —map paagnyca R.

58. HaiiTu muomaap 4acTu MOBEPXHOCTH 9Z= XY ' 3aKIIOUEHHOW BHYTpHU

2 —

mumuaapa X HY =da

59. HalitTu KOOpAMHATHI IIEHTPa TSHKECTH OJHOPOJHOM IUIACTHHKU,

= ay=x", x+ —Za(a>0)

OrpaHuYeHHON KpuBbiMu &Y =X , XTY = :

60. Haiitu o0beM Tena, orpaHuYeHHOr0 MOBEPXHOCTIIMU

2, 3 2 2 2
Z=X"+y , z=2X"+2y, y=X, y=X
61. Haiitu maccy Tena, 3aHUMAIOIIETO €IMHUYHBIA 00beM O=x<1, O<y 51,

0=<z<1 ecnu mnoTHOCTH Tena B Touke M(x,y,z), naercsa popmymoit P =X+Y+2Z
62. VccaenoBaTh Ha CXOAMMOCTh HECOOCTBEHHBIN MHTETPal ¢ OECKOHEUHOU

0<m<lpx, yl|<M <+

00J1aCTh UHTETPUPOBAHUS

¢xy o 6+oo+oo dXdy
ﬂ +y?f y —fooL (1+[xPP) (14]yf)

63. HCpCXOILSI K HOJI}IpHBIM KOOpAHHAaTaM, BbIYUCIUTb HHTCIPAJI

T +j)oe_‘xg”gjdxdy

x+y>1

—00 -
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ctp. 20

64. VccnenoBaTh Ha CXOJUMOCTh HECOOCTBEHHBIN JBOMHOM HMHTErpajl OT
dxdy
. 2442
paspeiBHOM (yHkmuu < X tY | rpe obmacte €2 onpemensercs YCIOBHSIMU:
2 2. 2
ly|<x7, X' +y <1
65. HccnenoBars Ha CXOJUMOCTh TPOMHOW UHTErpa

fIf 2222 g

2 2 2\p
X2+y2+22>1 (X +y tz )

, T1Ie
111 +00 +00 +0 [ ]
-ty +z
[ J e ) [ e iy
66. BeIuuCauTh HHTErpaa: 0 0 0 X' V' 2 o S =g =
3 cemecTp
f(x+ y)ds
1. BblyuciauTh KpPUBOJIMHEHWHBIA HMHTErpai: C , tne C — KOHTYp
TpeyroiasHuka ¢ Bepumnamu 0(0,0), A(1,0), B(0,1).
f xdy — ydx
2. BplunciuTh KPUBOJIMHEHWHBIA WHTErpa: OA , rne O — Hayano

KOOpJIMHAT U TOouKa A uMmeetr KoopauHatel (1,2), ecnu a) OA — oTpe30K MpsiMoid
nunuu; 6) OA — IoMaHHas JUHUA, cocTosmas u3 orpeska OB ocu Ox U oTpeska
BA, napannensHoro ocu Oy.

3. YOemuBmuCch B TOM, 4YTO MOJBIHTETPAIBHOE BBIPAKEHUE SIBIIACTCS
NOJIHBIM U] hEepeHIINaIOM, BEIUUCIUTh KPUBOJIMHEWMHBIA UHTETpal M0 KPUBOH L
C HA4aJIOM B TOUYKE 4 U KOHLIOM B TOUKE B:

[ (3x*—2xy+y?)dx+(2xy—x*~3y*)dy, A(-1;2), B(1;-2)
L

4. HailTu MOMEHTBHI UHEPLIMM KPUBOM L MpU 3aJJaHHON TEKYIIEH MIOTHOCTH
2, 2 _
p, eci L — oxpyxuocts X Y =2Rx, p=1

— 2 —
5. HaiiTy miomazs 06J1acTH, OTpaHMUYEHHON KpHBbIMI: Y=1—X", X—y— 1=0

f y*dS .
6. Beruuciute uHTErpan S , Toe S — KpuBasd x=alcos t+t51nt),

y:a(sint—tscost), tel02m]

© OI'BOY BO «Heal'V»



MHMWHOBPHA VYK POCCHUUA

DdenepanbHOE TOCYyJaPCTBEHHOE OI0KETHOE 00pa30BaTEIHHOE
YUpeXAEeHHE BBICIIET0 00pa30BaHUs

«Yensnbunckmii rocynapcrseHHbld yaEBepenTe™» (PITBOY BO «Yenl'Vy»)

@®oHI OLIEHOYHBIX CPEJICTB JUIS TPOMEXYTOYHOMN aTTECTalluK MO JUCIHILUTHHE (MOXYITI0) « MaTreMaTHIecKuit
aHaNM3» 10 HampaBlieHnIo MoAroToBkH (cnenuansHocth) 02.03.02 «dynnamenTanbHas nHGopmMaTHka 1

ctp. 21
UH(OPMALMOHHBIE TEXHOJIOTHNY HANPaBIEHHOCTH (podiiIo) «MaTeMaTHUeCKHe U alrOpUTMHUYECKHE OCHOBBI
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»
ﬂ |—x+3y+4z| do
7. BBIUMCIUTH HOBEPXHOCTHBIM WHTETpal I , TIe 2 —

qacth miockoctn X T2y +3z=1 pacrookeHHast B mepBoM okrtante (T.e. X=0
> >
y=0 ,2=0)),
8. Ionb3ysace ¢opmynoit CTOkca, BBIYUCIUTE KPUBOJMHEHHBIA HMHTErpal

gi ydx +zdy +xdz
L

, e L — BUTOK BUHTOBOW jmumu X—COS [, y=sint, z=t,
0=<t=<27 npoberaemplii B Hanpasnenun ot Touku (1, 0, 0) 10 Touxu (1, 0, 2).

9. Onpemenurs IEHTP THKECTH Ayrd mukmougel X —d |t —sint]|
y=a|l-cost| (0<t<mn)|

b

10. Ilomp3ysice  dopmynoit  Octporpanckoro-I'aycca,  BbIUYHCIUTE
MMOBEPXHOCTHBIE MHTETpajibl IO BHEIIHEW CTOpOHE TMoBepxHOCTH @ (ecnu
MMOBEPXHOCTh HE 3aMKHYTas, JOTIOTHUTE ee 10 3aMKHYTOM):
ﬂ xdydz+ ydzdx +zdxdy

® ,tne @ — chepa x> +y* + 22 =d’.

11. BeluncnuTh MOBEPXHOCTHBIE MHTETPANIBI 2-TO POJIA:

ﬂ (xdydz + ydzdx + zdxdy )dS

a s , rae S — BHEWHsS CTOpoHa cdepbl

X2+y2+ 22 = 612;
ﬂf f(x)dydz+g(y)dzdx+h(z)dxdy

0) S , Tne f(x), g(v), h(z) — HenpepbIBHbIC

byHkuMM W S — BHEWHSAS CTOPOHA TIOBEPXHOCTH Mapajvieienuneaa

0<x<a, 0<y<b, 0=<z=c

12. UccnenoBath Ha paBHOMEPHYIO U MMOTOYEUYHYIO CXOJIUMOCTb:

3 4
sin nx 2 X
folx)="= fo(x)=[n*{1-cos—|
a) n XE[O,+00]’. 6) n xe[0,+oo].
13. Uccnepyiite Ha paBHOMEPHYHO CXOANMMOCTb:
& arctg| 2 kx| e
a ——=, XE|~0,+0| 6 X € [—o0,+0w
)k; kvk I~ ), )k;lk2+x2’ o0,
2 3 n
X X X
X+—+—+. .. —+...
14. HaiATn pamnyc cxoAMMOCTH paaa 21 3! n!

15. Hangute paguyc cxoamMmocTn 1 061acTb CXOAMMOCTM paaa
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16. Haiitit 001acTh cCXOAUMOCTH psima: =11 ;  n=1

© 1 1 o0 3

a) I | 1——2 = 6) | | n 122
. =2 n 2 . — 3+1 3

17. Joka3zaTh paBeHCTBa: ;  n=21 .

[ 1 cos X,

18. I[OKaSaTB, 4TO IpPOU3BEACHUEC n=1 CXOAUTCA, CCIIN CXOOUTCA PAO

[Tew|Z

19. Jlokazatb, 4TO HpOI/ISBe)IGHI/Ie n=1

>,

a0COJIIOTHO CXOAUTCS Al n=1
20. UccnenoBaTh Ha aOCOMIOTHYIO M YCIOBHYIO CXOJMMOCTH OCCKOHEUHBIE

a)ﬁ 1+(_]}1)n+1 6)ﬁ 1+(_\}%n+1

4

CXOOUTCiA, €CIIN

MIPOU3BEICHUS:
21. YcTaHOBUTH CyMMY JBOMHOIO psJia:

a) i 1 __1 p>-—1 i —ln2

m,n=2 (p+n)m p+1 ; m=2,n= 1
22. UccnenoBaTth Ha a6comoTHon CXOI[I/IMOCTB pan
© k
> Z Z L
i,k=0 i ,k ! 1—0 k !

23. UccnenoBath Ha aOCOIOTHYIO CXOAUMOCTD PSiTl

o0
Z XY =T+ X2 X" Ay Y Xy A X YR Xy Xy

i~k

flx)=

T
24. Pa3noxuTh 0 CUHyCaM KpPaTHBIX AYyT 4 B unTepBane (O , 1T )

25. Paznoxuts B psjg Dypbe f(x)=ch ax B HHTEpBAJIE (—H ’ 71)‘

0, n).

_oax
26. PaznoxuTh 0 KOCUHYCaM KpaTHBIX TyT f ( X)_e B UHTEPBAJIE (
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27.P o f(x)=[x] -1,1,
7. Paznoxuts B psanx Oypee B UHTEpBAJIC
Fiy- f yf(x) )
28. HccnemoBaTh Ha HEMPEPHIBHOCTH (DYHKIIHIO o X'+y e
feCl01],f(x)>0
1+a d
)hmf\/x +a’dx 6 hmf —
29. Haiitu: a0 a0 o 1+x°+a?
M 9
30. Haiitu F (@) | ecm:
o C(2 X+a
a) F(a)=f f(x+a,x—a)dx 6) F(O():f dx f sin(x2+y2—0(2) dy
0 R 0 X—a
X cosx | sinx?
a) [ == f
= xP+ xq
31. Haifti 0061acTh CXOAMMOCTH MHTErpaJIa: n

f .
(X
32. HccrnenoBaTh Ha pPaBHOMEPHYK) CXOJIMMOCTb MHTErpanm 1

a) lI<a,<a<+w 5)1<o(<+oo

B

CIIEIYIOLIUX MPOMEKYTKAX:
33. Ilokazatb HEMPEPBHIBHOCTD (PYHKITHIA:

+00 e( X+_y)2 dX
5 Vx+yVy+1’ ‘
34. BblumcauTh UWHTErpajbl C MOMOIIBID JU(GGEPCHIIUPOBAHUS 10

HapaMepr:
+ _ _
o e o x_e B x

)dx, y=>1

F:y>
a) y X+y

l<y=<2 6)F: y—>f 7

2 —a X *X

dx, a>0, f>0; 6)1I fe — sinmxdx, a>0, B>0.

35. C nomompbl 3UIEPOBBIX HMHTErPAJIOB BBHIYUCIUTH  CIEAYIOIIHE
WHTETPAJTBI:

+o© 4\1/“ 1 1
x*Va*—x*dx, a>0 6) f (—X2dX, a>0 8) fx3(1—x3)3dx
0 0

1+x)

o‘—,n

2) T tgéxdx

0

4. NIMOPAAOK HNPOBEJAEHHUA W KPUTEPUU OLEHUBAHUA
MNPOMEXKYTOUYHOM ATTECTALIUU

4.1. Tlopsiaok nMpoBeaeHUsI IPOMEKYTOYHON aTTeCTAIIMU
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[TpomexyTouHas aTTecTalys NpoBOAUTCA B (popMe 3auera U dK3aMeHa.

Ha 3audere ctyneHT nosiydaer OWJieT, coaepxKallvil aBa 3ajJaHus U3 0azbl
MpaKkTUYECKUX 3a7aHui. TpeOyeTcsi BBINOJHUTH PEIICHHE MPEUIOKEHHBIX 3a/1a4
10 HECKOJIBKUM pazfesaM aucuuruHel. [IpogomkurensHOCTh — 80 MUHYT.

OK3aMeH NpOoXOIuT B JBa 3Tama. Ha mepBom 3Tame CTYJEHT MOJy4aeT
MPaKTUYECKOE 3aJjaHue U3 0a3bl MPAKTUYECKUX 3aJaHuil (TpedyeTcsl BBINOIHUTH
pelieHre 3aa4u 10 OJJHOMY M3 Pa3/esioB AUCHUIUIMHEI). [IpoaomKUTebHOCTh —
1o 30 munyT. Ha BTOpOM 3Tamne CTyJIeHTy BBIJAETCS JBAa TEOPETUUYECKUX BOIPOCA
13 0a3bl KOHTPOJIBHBIX BOIIPOCOB K 3K3aMeHy. BpeMs BoinonHeHus — 10 60 MUHYT.

ITpy nuCTAaHUMOHHOM OOYYEHMM YCTHBIH ONpPOC, B TOM YMCIE 3alIUTa
KypCcOBBIX paboT, npoBogsaTcs B Microsoft Teams. Ilpaktudeckue 3anaHus u
MMCBMEHHBIE OTBETHl pasmemiairorcss B cucreme Moodle. TectupoBanue
ocyiecTBisieTcs B cucteMe Moodle.

4.2. Kpurtepum oueHUBAHWSI MPOMEXKYTOYHOW aTTeCTAlMM MO BHAAM
OLIEHOYHBIX CPeJICTB

4.2.1. Kpurepum oueHUBaHUA HA 3a4eTe

«3auteHo» (45-60 OamnoB) — BBICTABISAETCSA, €CIHU CTYJIEHT B IIOJHOM
00beMe BBITIOJIHWII PEIICHUE TTPEAJIOKEHHBIX 3a/1a4, TU0O0 JAOMYCTUII HETOYHOCTH B
pereHny (IOMYCTUST HE3HAYNTEIbHBIC BBIYMCIUTEIbHBIE OIMMOKH TpU O0OIIen
NPAaBWJILHOCTU MCTIOJIB30BAHMS METO/IOB), TUOO B MOJHOM O00BEME PEIINII OJTHY U3
MPEIOKEHHBIX 3aJlad U JIOMYCTHJI CYIIECTBEHHBIE HETOYHOCTH MPHU PEIICHUU
BTOPOMl 3amaun. «3a4TE€HO» COOTBETCTBYET KPUTEPHUSIM «OTIMYHOY», «XOPOIIOY,
MO0 «yJIOBIAETBOPUTEIHHOY» TaOIULIbI 1. 4.3.

«He 3auteHo» (mo 45 6amnoB) — BBICTABISAETCSA, €CIM CTYJEHT HE CMOT
BBITIOJIHUTh PEIICHWE HU OJHOW W3 3a7ad, JU0O0 JOMyCTHJI CYIICCTBEHHBIC
HETOYHOCTH MPH PEIICHUH 00X 3a7ay, HE 3HAeT METOJO0B perieHus 3agad. «He
3a4TEHO0Y» COOTBETCTBYET KPUTEPUIO «HEYAOBICTBOPUTEIBHO» TaOMUIIbI 11. 4.3.

4.2.2. Kpurepumn onileHUBAHMS HA IK3aMeHe

«Otnrynoy» (91-100 6anioB) — BRICTABISIETCS CTYJEHTY B TOM CJIy4ae, €CJId OH:
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HMH(OPMaIMOHHbIE TEXHOJIIOTHNY HalpaBlIeHHOCTH (Ipoduitto) «MaTteMaTH4ecKue U aJrOPUTMHUYECKHE OCHOBBI
HHTSJUICKTYaIbHbIX cucTeM» PI'BOY BO «Uenl'Y»
- FJ'IY6OKO u IIpaBHJIBHO YCBOUJI HpOFpaMMHBIﬁ MaTcpual,

MOCJEA0BATENbHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro U3Jaraert;
— BJAJEET OCHOBHBIMM MATE€MaTHYECKUMHU METOJaMU U aJIrOpUTMaAMHU
pelIeHus 3a/ay;
— yYMEEeT CTPOUTh MaTEMaTHYECKHWE MOJIENH, YBS3bIBaTh TEOPUIO C
MPAKTUKOM, TOKA3bIBAET YMEHHUE MPUMEHSTH 3HAHUSL.
«Xopouio» (81-90 6ai10B) — BBICTaBISIETCS CTYJICHTY, €CIIU OH:
— TBEPJO 3HAET MPOrPaMMHBIN MaTepHall, FPAMOTHO U IO CYIECTBY €ro
W3JIaraer;
— BJIaJIEET OCHOBHBIMH MAaT€MATHYECKUMHU METOJIAMU;
— HE JOIYCKAeT CYIIECTBEHHbIX OMMOOK, HO UCIBITBIBAET 3aTPYIHEHUS
B BBIBOJIaX U JIOKA3aTeNIbCTBAX;
— yMeeT NMPHUMEHSTh OCHOBHBIC MOJOXKEHUS U (POPMYIIBI ISl pelIeHUs
3a/ay.
«Y noiieTBopuUTesibHO» (65-80 0aioB) — BRICTABISETCS CTYACHTY B TOM Cllydae,
€CJI1 OH:
— HMeeT 3HaHMS TOJHbKO OCHOBHOTO MaTepuaia, HO HE YMEET JeaTh
BBIBOJIOB U JIOKA3aTeJIbCTB;
— JIONYCKaeT OIIMOKH, HEJOCTATOYHO MPABUIIbHbBIE (POPMYIHPOBKH;
— C TPYZIOM YBSI3bIBAET OCHOBHBIE MMOJIOKEHUS C TPAKTUKOM.
«HeynonerBoputesnbHO» (10 65 6AJIIOB) — BBICTABISAETCS CTYICHTY B TOM ClIy4ae,

€CJIN OH:
— HC 3HACT OCHOBOIIOJAraromuX BOIIPOCOB H3Y4YACMOI'0 KypcCa HIIH
3HA4YUTEIHLHOMN YacTHU IMporpaMMHOI0 Marcpuasa,
— JIONMYyCKaeT OmMOKHU, 0OHAPYKUBAET HEYMEHHE UX UCIPABIIATH;
— HE MOXET yBA3aTh TEOPUIO C IPAKTUKOM.
4.3. Pe3yabTarnl MPOMEKYTOYHOM arrecTauuu U YPOBHHU
¢OpMHUPOBAHHOCTH KOMIIETEHIUM
Kputepuu oneHuBaHUS
K Tlnasupyemsie OruHo Xopomo YaoBaersopurenbH HeyIlOl;J::;TOBOpHTe
A pe3yJIbTaThl Bricokuit ypoBens | CpenHuil ypoBeHb uo .
KOMIICTCHIH ba3oBblii ypoBeHD Henocrarounsrit
o0y4eHust o OCBOCHUS OCBOCHHUS
u YPOBEHb OCBOCHHUSI YPOBEHL OCBOEHHMS
JHCIUTUTHE MPOBEPSIEMBIX MPOBEPSIEMBIX
N N HPOBEPSIEMBIX MPOBEPAEMBIX
KOMIICTCHILIHI KOMIIETCHIUI . .
KOMITETEHIMH KOMIETCHIIMI
OIIK-1 3namw: 6a30BbIE 3naem: 6azoBble 3naem: 6azoBble 3naem: B He 3naem: 6a30BbIe
MTOHATHS, (DAKTHI MOHATHS, (PaKTHI U MOHATHS, (PAaKTHI OTPaHUYCHHOM TOHATHS, (PaKTHI U
U TEOPEMBI TEOPEMBI 1 TEOPEMBI o0beMe 0a3oBbIC TEOPEMBI
MaTeMaTH4ECKOr0 | MaTeMaTHYeCKOro MaTeMaTH4eCKOro | TMOHATHS, (DaKThl U MaTeMaTHYECKOTO
aHaIM3a aHanm3a aHanM3a, HO TEOPEMBI aHaJIN3a
Ymems: pematp Ymeem: pemiatp JIOIYCKAaeT MaTeMaTH4eCKOro He ymeem: pematb
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THITOBBIC 3aJ1a4H,
(bopmyHpyemble
B paMKax
MaTeMaTHYECKOTO
aHau3a
Braoemu:
HaBBIKAMHU
HCITOJTb30BaHUS
OCHOBHBIX
TOHSITHH, TEOpeM,
3aKOHOB
MaTeMaTHYECKOTO
aHammu3a ISt
penreHus 3amaq
po¢heCCHOHATIBH
Ol IeSITeIBHOCTH

THUIIOBBIC 33]1a4H,
(hopmynupyemble B
pamMKax
MaTeMaTHUYCCKOI O
aHajM3a

Braoeem:
HaBBIKaMH
UCTIONIb30BAHMS
OCHOBHBIX
MIOHSITHI, TEOPEM,
3aKOHOB
MaTeMaTHUYCCKOI O
aHajM3a Jist
pelIeHns 3a1aq
npodeccuoHaIbHOM
JIeSITEeIIEHOCTH

HECYIIeCTBCHHEIC
OIINOKH

Ymeem: pemats
TUTIOBBIE 3a1a4H,
bopmynupyemble
B paMKax
MaTeMaTHIeCKOTO
aHajun3a, HO
JTOITyCKaeT
HECYIIICCTBCHHBIC
OIINOKH
Braoeem:
HaBBIKAMHU
HCTIOJTb30BaHUS
OCHOBHBIX
MIOHSTHH, TEOpEM,
3aKOHOB
MaTeMaTHYeCKOT0
aHanm3a s
pelIeHus 3a1a4
npodecCuoHaIbH
OH IEATCIHLHOCTH,
HO JOTyCKaeT
HECYIIICCTBCHHEIC
OIIHOKH

aHamsa
Ymeem: B
OTPaHUYCHHOM
o0beMe pemrath
THUIIOBBIC 3a/1a4H,
(dbopmynHEpyeMbIe B
pamMkax
MaTeMaTHIeCKOTO
aHamsa

Braoeem: B
OTPaHUYCHHOM
00beMe HaBBIKAMH
HCITOJIb30BaHUS
OCHOBHBIX ITOHSTHIA,
TEOpeM, 3aKOHOB
MaTeMaTHIeCKOTO
aHam3a JUIst
pelIeHUs 3a1a4
poheCCHOHATIBHOMN
JIESATEILHOCTH

THIIOBBIC 33/1a4H,
(dbopmyupyemble B
paMkax
MaTEeMaTHYECCKOTI' O
aHajm3a

He enaoeem:
HaBBIKAMH
HCIIOJIb30BAHUS
OCHOBHBIX
TIOHSITHI, TEOPEM,
3aKOHOB
MaTEeMaTHYECKOTI'O
aHaM3a JuIs
penreHus 3a1aq
po¢ecCHOHATBFHON
JeITeIILHOCTH

YpoBHH CPOPMUPOBAHHOCTH

KOMIIETEHITUI

OIIPCACTIAIOTCA CIICAYIOIIUM

obOpazom:
l. BpiCOkMIi ypOBEHb COOTBETCTBYET OLIEHKE “‘OTIMYHO”

npeamnoaracr:

(“3auTeHo”), wu

O TOTOBHOCTbH K CAMOCTOSITEIbHOM HpO(beCCI/IOHaJ'IBHOI‘/’I ACATCIIBHOCTH,

O mMIy0OKOE€ U  TPAaBUIBHOE  YCBOEHUE  IPOTrPAMMHOIO

MaTtepuana,

IMOCJICAOBATCIIbHOC, TPAMOTHOC U JIOTUYCCKHU CTpOﬁHOC CIr'o N3JI0KCHUC,

O BJIIAACHHUC OCHOBHBIMH MCTOAAMHU U AJITOPUTMAMH PCIICHUA 3a1a4,

O YMEHHE CTPOUTh MaTeMaTH4YECKUE MOJENH, YBSI3bIBATh
MPaKTUKOW, TPUMEHSTh 3HAHHUS.
2. CpegHuii ypoOBEHb COOTBETCTBYET OLEHKE “Xopomo”

npeamnoaracrt:

TEOPHIO C

(“3auTeHo”) wu

O TBEPAOC 3HAHUC IIPOrpaMMHOTO MaTCpHajiad, €ro M3J10XKCHHUEC I'PaMOTHOC H 110

CYILIECTBY;
O BJaJICHHE OCHOBHBIMHU METOJIAMU;

O OTCYTCTBHC CYHICCTBCHHbLIX OIHI/I6OK, HO 3aTpyAHCHHA B BBIBOJAX H

JOKa3aTCJIbCTBAX,
O YMCHHUC IMIPUMCHATb OCHOBHBIC ITOJIOKCHMA IJIA pCIHICHUS 3a/1a4.
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3. ba3oBblif YpOBEHb COOTBETCTBYET OIICHKE “‘yIOBJICTBOPHUTENHHO (‘‘3aUTE€HO”),
Y TIPEIIO0IIAraeT:
O 3HaHUS TOJILKO OCHOBHOTO Marepuajia, HEYMEHHE JIeJlaTb BBIBOJBI U
MPOBOJUTH JOKA3aTENbCTBA;
O OMMUOKH, HEJIOCTATOYHO MPaBUIILHBIE (POPMYIIUPOBKH;
O TPYJIHOE YBA3bIBAHHE OCHOBHBIX MOJIOKEHHM C MPAKTUKOM.

4. Huzkuii ypoBEHb COOTBETCTBYET OIICHKE ‘‘HEYJIOBJIETBOPUTENbHO (“HE
3a4TE€HO”) U MPeIoIaraer:
O HE3HAaHUWE OCHOBOINOJIATAIOIIMX BOIMNPOCOB M3y4aeMOIo Kypca WU
3HAYUTEIBHON YaCTH MPOrPAMMHOI0 MaTepHAIIa;
O OIIMOKH, HEYMEHUE X UCTIPABIIATS;
O HEYMEHHE YBSI3aTh TEOPUIO C TPAKTUKOM.
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02.03.02 dynpameHTanbHast HHPOPMATHKA U HH(POPMALUOHHBIEC TEXHOJIOTHH.
MaremMaTH4ecKHe U AITOPUTMHYECKHE OCHOBbI HHTELIEKTYaIbHBIX cucTeM. MareMaTndeckuii
aHasu3, 2025 rog HaGopa, ouHast

@oH/I OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH padoTe yTBepxkaeHo 24.02.25 A.A. CanamatoB
Yuenbm coBetoM Tpowurkoro ¢pmmana I'BOY BO «Uenl V»

[Tporokon 3aceqanust Ne 6 ot 21.02.2025

[Ipencenarens YueHoro coBera
Tpowunxoro ¢punuana PI'OY BO

«YUenl'¥» COTIACOBaHO JILA. 3axapoBa
3aceganueM kadeapbl T'YMAHUTAPHBIX U €CTECTBEHHO-HAYYHBIX TUCHUILIHH

[Tporokon 3aceqanust Ne 6 ot 20.02.2025

3aBenyromui kapenpoi COITIaCOBaHO N.B. Yeperckux
ABTOp (COCTaBUTEIH) C.M. CepebpsiHCKMiA

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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