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1. IMenu ¥ 3a7a9u U3y9eHAA AUCIUIUIAHEI (MOXYJILA)

1.1 IIenp ocBOEHUA TUCIIUILTAHBL

Hemn ocBoeHHWs JMCUMIUIMHBI — ONpeneieHbl  (elepajbHbIM  TOCYIapCTBEHHBIM
CTaHJAapTOM BBICLIET0 00pa30BaHUsS 10 HAINPABIEHMUIO IMOATOTOBKM «MareMaTuka», B paMKax
KOTOPOM IIPENOJAETCs JUCLUIIINHA.

Henstmu ocBoeHMsT AUCHMILIMHBI «MaTeMaTHueCKU aHalu3» SIBISIIOTCS (DOpMHpOBaHUE
MaTeMaTUYeCKOW KyJIbTYpHl CTYIAEHTOB, (hyHIAMEHTalbHas MOATOTOBKA CTYACHTOB B OOJIACTH
MaTeMaTHYeCKOTO aHaJIN3a, OBJAJEHUE COBPEMEHHBIM aIllapaToM MaTeMaTHYEeCKOrO aHaJIn3a
JUId  JajbHEHMIIEero HUCHOJb30BaHUS B JPYyrHMX 0O0JacTsIX MaTeMaTU4YecKOoro 3HaHWUs U
JUCLMIIMHAX €CTECTBEHHOHAYYHOTO CO/IEPIKAHMUS.

1.2 3amagu JUCIMIUIMHE]

[Ipu ocBOeHUM AUCUUILTMHBI «MaTeMaTHYeCKUil aHAIU3) CTABATCA CICIYIOIINE 3a1a4u:

BbIpa0OTKa 00IIeMaTeMaTHUECKON KyJIbTYPhl: YMEHHUE JIOTUYECKU MBICIHUTH, MPOBOIUTH
JIOKa3aTelIbCTBa OCHOBHBIX YTBEP)KICHWI, YCTAHABIMBATh JIOTUYECKUE CBSI3U  MEXIY
MOHSTUSIMH, IEPEBOAUTD 3a/1a4H U UX PEIICHUS HA SI3bIK CUMBOJIBHBIX BBIUYUCIICHUN;

(¢hopMupoBaHUE 3HAHUN O JEHCTBUTENIbHBIX YMCIaX M OMNEpalusiX C JEHCTBUTEIbHBIMU
qlClIaMU;

dbopMupoBaHHEe 3HAHUN O CBOMCTBaxX TMPEACIIOB IIOCIEIOBATEILHOCTEH M MPEICIIOB
bynxumii;

oBlazieHue Metojgamu IuddepeHIpoBaHus (QyHKIUNA OJHOW M MHOTHMX IEPEMEHHBIX;

(hopMHpOBaHKE HABBIKOB MPUMEHEHUS AUPPEpeHInaIbHOrO HCUUCTICHUS K
WCCIIETOBAaHUIO (PYHKIMHA U B TEOMETPUYECKUX MPUIIOKEHHUSX;

OBJIaJICHE OCHOBHBIMM METOJaMU WHTEIPUPOBAaHUSA (QYHKIUH OJHOM M MHOTHX
MEPEMEHHBIX.

[Tomydyaemble 3HaHUA JIeKaT B OCHOBE MaTeMaTU4YECKOro 0Opa3oBaHUS U HEOOXOAMMBI
JUIS TOHUMAaHUS U OCBOEHUS BCEX KYypPCOB MaTEMaTHKH, KOMITBIOTEPHBIX HAYK U UX MPHIIOKEHUH.

1.3 Mecro aucuMIUIAHEL (MOAYJIA) B CTPYKType 00pa3oBaTeIbHOM IPOrPaMMEI

JucnumimHa «MaremaTHuecKuil aHalnu3» OTHOCHTCS K 0Oa3oBod dvactu bioka 1
"MuctunauHel  (MOmynu)" ydeOHOro IUlaHAa | SBIACTCS JUCHUIUIMHOW 10 BBIOOpPY. B
COOTBETCTBHM C paboyuM ydeOHBIM IUIAaHOM MUCLUMIUIMHA Hu3ydyaeTcs Ha 1-2 kypcax (1-4
CEMECTpBI) IO 04HOI Ppopme 0OyueHus. Bun npomexyTouHOM aTTecTaluu: 3a4eT U SK3aMeH.

Mecto kypca B mpodecCHOHATbHONH TOATOTOBKE OakalaBpa OIpenemseTcsl pPOoJbio
MaTeMaTHYeCcKOTO aHaiu3a B (OPMHUPOBAHMHM BBICOKOKBANIU(DUIIMPOBAHHOTO CIIEUATINCTA IO
HanpaBieHuio «MatemaTukay. [ yCHemHOro OCBOEHHS TUCIUIUIMHBI JOCTATOYHO 3HAHUUN
HIKOJIHOTO Kypca aireOpbl M Haval aHaliu3a, reoMeTpuH. JlaHHas AWUCHUIUIMHA SBISETCS
OCHOBOTIONAraroleil Anas JajbHEeMIIero W3yuyeHus [AUCHUIUIMH BBICHICH MaTeMaTUKU U
MEeXaHMKH. MareMaTuyecKuil aHajdu3 WCHONb3yeTCs NpuU U3ydeHuu auddepeHnnaIbHbIX
ypaBHeHu#, «KoMIuleKCHBIN aHanmu3y», Teopuu IuddepeHInaIbHbIX YPaBHEHUH C YaCTHBIMU
MPOU3BOAHBIMU, TEOPUM HHTETPaJbHBIX ypaBHEHUH, uddepeHnnaIbHOl TeOMETPUH U
TOTOJIOTHH, BapUALMOHHOTO HCUUCICHUS, (QYHKIMOHAIHHOTO aHaJM3a, TEOPHUH BEPOATHOCTEH,
MPUMEHEHNE aHATUTHUYECKUX (QYHKIMA B 3a7ayax MeXaHWkH, «Meroabl Teopuu (GYHKIHUHA B
MaTeMaTHYeCKOM MOJIEIUPOBaHUNY, «HaydHbIE OCHOBBI IKOJIBHOTO Kypca MaTeMaTUKI.

1.4 TlepedeHb IUTAHUPYEMEIX PE3yJIETaTOB OOYICHHA [0 JUCIUILIMHE (MOXYIIIO),
COOTHECEHHEIX C ILTAHUPYEMEBIMH Pe3yIbTaTaMK OCBOCHHS 00pa30BaTeIbHOMN IPOrPaMMEI

W3yuenne paHHOW y4eOHON JOUCHMIUIMHBI —HAMpaBJIeHO Ha (GopMUpOBaHHE
00yYaroIUXCs CICAYIONIMX KOMITCTCHIIN:

KOI[ 1 HAMMCHOBaHHC I/IH,HI/IKaTOPa* JOCTHKCHUA

PCByJ’IBTaTI)I O6y‘leHI/IH IO JUCHUITIIMHE
KOMIICTCHIIMHN

OIIK-1 CmocobeH mpuMeHATh QyHAAMEHTAILHEC 3HAHWS, HONYYEHHbIE B O0JaCTH MaTeMaTHYeCKUX H
(W) eCTECTBEHHEIX HAYK, H HCIOJIH30BaTh X B IPO(eCCHOHAIBHOM JeATSIEHOCTH

OIIK-1.1. Ilpumensier 6a30BbIC 3HAHMS, 3HaeT CcrocoObl pemIeHWs] THUIOBBIX 3aJad C  y4YeTOM




KOJI 1 HAMMCHOBaAHHC I/IHZ[I/IKaTOpa* JOCTUKCHUA
KOMIICTCHII U

PeByJ'H)TaTLI O6y‘~IeHI/IH IO JUCHUITIIMHE

TIOJTy4YEHHBIE B 00JIACTH MaTEMAaTHUECKIX H(HITH)
€CTECTBEHHBIX HayK

OCHOBHEIX ITOHSATHI U O6IIII/IX SaKOHOMepHOCTeﬁ
Ymeer MPUMECHATD IMOJTYUCHHBIC HABBIKH B APYTUX o0J1acTIx

MaAaTEMaTUYCCKOTO 3HaHUA nu JUCHUIIIIMHAaX
C€CTCCTBCHHOHAYYHOI'O COACPKAHUSA
Bnaz[eeT HaBbIKaMH MMPUMCHCHUA MaTEMaTUYCCKOTO

afnmapara B JApPYIrux 00JIacTSIX MaTeMaTU4YeCKOro 3HaHHS U
JUCHUIITIMHAX €CTECTBCHHO-HAYYHOI'0 COACPKAHUA

OIIK-1.3 Axanu3upyeT u MpUMEHAET HaBbIKH
BBIOOpa METOJIOB PElIeHHS 3a/1a4
npodeccHoHaIbHON AESATETFHOCTH Ha OCHOBE
TEOPETUUECKUX 3HAHUHN

3HaeT MeTobl IOJyYeHUE aKTyaJbHOW HH(pOpMAIMU O
NPUMEHEHHU CPEJICTB MAaTeMaTHYeCKOTO aHaIn3a

YMeeT TONB30BaThCsl CHPAaBOYHBIMA UM OOy4YalOMIUMHU
pecypcaMu IJsl pelleHusl pa3luyHbIX 3ajad B oOmacTu
MaTEeMaTHYECKOTO aHaJIu3a

Brazeer HaBbIKaMM CO3/IaHUsI CTaHAAPTHBIX MOJENEH st
pelIeHHs MPUKIAAHBIX 3a1a4

TIK-1 Cnoco0eH pemaTh akTyaIbHBEIC U Ba)KHBIC 3a1aul (yHIaMEHTaIbHOM U IPHKIAJHON MaTeMaTHKH

TIK-1.1. 3HaeT OCHOBHBIE HOHATHS, UJIEH U
MeTonbl  (YHAAMEHTAIBHBIX MaTeMaTH4eCKUX
JMCIUILIMH JIJIsl pelieHus 6a30BbIX 3a1a4

3Haer BO3MO)KHOCTH HOCTPOCHUS CTaHIAPTHBIX
MaTeMaTHIECKUX MOJIENei METOJaMH MaTeMaTHIECKOTO
aHaJIM3a, BO3MOXKHBIE CEpBl MX MPUIOKEHUIT

Ymeer HCIIOJIB30BATh CTaHJApTHBIC MOJIEITH
MAaTeMaTHIECKOTO aHaIn3a TSl PEIIeHUsT TPUKIaIHBIX
3a71a4

Braneer HaBBIKAMH HOPUMEHEHHS METO/I0B
i depeHraIbHOro 1 HHTErPAIbHOTO UCUUCIICHUS

TIK-1.3 HNmeer
MaTeMaTHYECKUX

HAaBBIKU
3ajad4,

pelieHus
COOTBETCTBYIOLIUX

KBATM(HKALMY, BO3HHUKAIOIINX IPH NPOBEICHUH

HayYHBIX U MPUKITaTHBIX PICCJ'IeI[OBaHI/Iﬁ

3HaeT GOopMyITHPOBKH U JOKA3aTEILCTBA YTBEPKICHUH
‘YMeeT NpUMeHsITh MOJTy4YeHHbIE HABBIKH B APYTHX 00IaCTSIX
MaTeMaTH4ecKoro 3HaHMA u JHUCLUITITMHAX
€CTECTBEHHOHAYYHOT'O COZIEPKaHUs

Brnaneer HaBbIKaMu pelIeHHUs MaTeMAaTHUECKHX 3a/1a4

PeSYJ'ILTaTI)I O6y‘IeHI/I$I M0 AUCHUINIMHE AJOCTUI'alOTCA B paMKaX OCYIICCTBJICHUSA BCCX

BUJIOB KOHTAKTHOH WU
YTBEP)KICHHBIM yYE€OHBIM TUTAHOM.
Nuaukatopsl  JOCTHIKEHUS

CaMOCTOATEIILHONH  PabOThI

KOMIIETEHINI

O6y‘l aromuxcss B COOTBETCTBUU C

cuuTaoTcs  cHOPMHUPOBAHHBIMU  TIPU

JOCTUKEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHUSI.

2. CrpyKTypa ¥ CoepKaHne JUCIHUILTAHEL

2.1 Pacopenenenue Tpy10EMKOCTH

OO6mas TpyaoEMKOCTh JUCHMILTUHBI cocTaBisieT 25 3adeTHbiX eaunuil (900 dacoB), ux

TUCHMILUIMHBI IO BUIaM pabor

pacmpezeneHue no Buaam padboT npeacTasieHo B Tadbnuie. O0ydeHne BeAETCS TOIBKO B OUHOM

dbopme.

Bunsr pador Bcero 1 cemectp | 2 cemectp | 3 cemectp | 4 cemectp
4acoB (qacer) (qacer) (qacer) (qacer)

KonTakTHas paboTa, B TOM YHCIIe: 430 108,5 118,5 108,5 94,5
AynwropHEIe 3aHATHA (BCETO): 402 102 108 102 90
3aHSATHSA JIEKIIMOHHOT'O THIIA 190 50 54 50 36
mabopaTOpPHBIC 3AHATHS 212 52 54 52 54
TIPAKTHYECKHE 3aHITUS — — — - -
CEeMUHAPCKHE 3aHITUSI — — — - -
Wuast koATaKTHAS paboTta:
Kontpons camocTosTeTbHOM paboThI
(KCP) 26 6 10 6 4
[TpomexyTounas arrectanus (IKP) 2 0,5 0,5 0,5 0,5
CaMDCIORTCIEHAR pabOTa, B TUM 290,2 62,8 115,8 62,8 40,8
gHCcie:
[TpopaboTka u MOBTOpEHNE JIEKIIMOHHOTO
MarepHaia ¥ MaTepruana y4eOHUKOB 1 60,2 12,8 21,8 12,8 12,8
y9eOHBIX TOCOOHH




MOJITOTOBKA K JJa00paTOPHBIM H 84 18 36 18 12
MIPAKTHYCCKUM 3aHATUIM
TOATOTOBKA K KOJUTOKBUyMaMm 48 12 18 12 6
Brimonnenue noManrHux 3agaHuii 54 12 24 12 6
(moxroToBKa COOOIEHNH, pe3eHTAIHHN)
IToaroToBka K TeKyieMy KOHTPOJIIO 36 8 16 8 4
Kontpons: 187,8 44,7 53,7 44,7 44,7
ITonroroska x 3a4UCTy 40 10 10 10 10
Iloaroroska K 3K3aMeHy 1478 34,7 43,7 34,7 34,7
O6mas Tac. 900 216 288 216 180
TPYZOEMKOCTh B TOM 9HCIIE

KOHTaKTHAs 422 108,5 118,5 108,5 94,5

pabota

3ad. ef 25 6 8 6 5

2.2 CogeprkaHue TACIUILIAHEL

Pacrnipenenenne BugoB yueOHOM pabOThl M UX TPYILOEMKOCTH I10 pasjieiaM TUCIHUIUINHBI.

Paznens! qucuunimnel, n3ydaemele B 1 cemectpe (ouHast popma o0yueHus)

KonnuectBo yacos
Breaynur
Ne Haumenosanue pasnesnos Aynutopuaz OpH};.}I
Bcero pabota
pabota
JI 113 JIP CPC
1. BBenenue B ananms 18,8 6 6 6,8
2. [penen pyunkumu 52 16 16 20
3. Ipocreiimme anemenTapHbe QyHKIMH 38 8 20 10
4. HenpepbiBHbIe QyHKIHH. 28 12 4 12
5. YuncnoBsle psizibl 20 8 6 6
HTOI O no pazrgernam AHCHATITHHBT 156,8| 50 52 54,8
Konrpounb camocrositenbHoit pabotsl (KCP) 6
[Ipomexxyrounas arrecrarus (MKP) 0,5
[lonroToBKa K TeKymeMy KOHTPOIIO 8
ITonroroBka K 3a4eTy 10
[TonroToBka K 9K3aMeHYy 34,7
O06mrast TPyZ0EMKOCTb 0 JUCHUTUIHHE 216
Paznensl aucuuIInHbl, H3ydaeMbie BO 2 cemecTpe (ouHast popma o0ydeHwsl)
KonnyectBo gacos
Bueaynurt
Ne HaumenoBanue pasznenos AyRuTOpHas OpH};lSI
Bcero pabora
pabota
JI 113 JIP CPC
6. Juddepenmmpyembie QyHKIIH 42,8 | 16 10 16,8
7. [Tpunoxenns auddepeHnnanTbHOro HCUUCICHIS 31 8 10 13
8. HeomnpeneneHHslii nHTErpan 37 9 10 18
9. OmnpeneneHHbI HHTETpa 39 9 10 20
10. |HecoOcTBeHHBIC HHTETPAIIBL. 29 5 6 18
11. |®yHKUMOHANBHBIE MOCIEI0BATEILHOCTH U PSIIBIL. 29 7 8 14
HTOI'O no pazrnernam JHCHATITHHBT 207,8| 54 54 99,8
Konrpons camocrositensHoi paboTs! (KCP) 10
ITpomexyrounas arrectanus (IKP) 0,5
[ToaroroBka K TeKyIeMy KOHTPOJIIIO 16
IToaroroBka x 3a4eTy 10
IToaroToBka K sK3aMeHy 43,7
OO0mmas TpyI0eMKOCTb IO JUCIUTUTHHE 288




Paznensr qucuuiuiiHel, n3y4yaeMble B 3 cemectpe (ouHast hopma 00ydeHus)

KonuuectBo yacos
Bueaynur
Ne HaumenoBanue pasnenos AymuTopHas OpHyaI;l[
Bcero paboTta
pabota
J 113 JIP CPC
12.  |DyHKUIMHU HECKOJIBKUX MEPEMEHHBIX 40,8 | 14 14 12,8
13.  |duddepennmpyemMocTs GyHKIHI HECKOJIBKUX NEPEMEHHBIX 58 20 20 18
14.  |HMHTerpasl, 3aBUCSIINE OT apaMeTpa 20 4 4 12
15. |KparHsie unTErpassl 38 12 14 12
HTOI O no paznenam JUCHHILTHHBI 156,8| 50 52 54,8
Konrpoubs camocrositesibHO# paboTs! (KCP) 6
IIpomexyTtounas atrecrarus (MKP) 0,5
[ToAroToBKa K TEKyIeMy KOHTPOJIO 8
ITonroroBka K 3aueTy 10
IlonroToBka K 3K3aMeHy 34,7
OO11ast TpyI0€MKOCTb 0 TUCIUTUINHE 216
Paznens! aucuuninHel, u3yyaemsele B 4 cemectpe (ouHasi popma 00yueHust)
KonnuectBo yacos
Breaynut
Ne Haumenosanue pasnenos Aynutopraz OpH};.}I
Bcero pabota
pabota
JI I13 JIP CPC
16. |KpuBonmHeHHBIC ¥ TOBEPXHOCTHHIE HHTETPAIIBI 38 12 14 12
17. |OneMeHTHI TeOpHH MO 28 6 12 10
18.  |IIpencraBienue GyHKIMIA psaaMu 60,8 | 18 28 14,8
HTOI'O no paznernam AHCHATITHHBT 126,8| 36 54 36,8
Konrpous camocrositenbHoit pabotsl (KCP) 4
IIpomexxytounas atrecrarus (MKP) 0,5
IloaroroBka K TEKyIeMy KOHTPOIIIO 4
ITonroToBka K 3a4eTy 10
[TonroToBka K 5K3aMeHy 34,7
OO6mras TpPyA0EMKOCTb 0 JUCHIUTUIHHE 180

[Ipumeuanue: JI — nmexkumu, [13 — mpaktuyeckue 3ansaTus / cemuHapbl, JIP — maGopaTopHbie
3arsaTusi, CPC — camocrositenpHast paboTa CTyJeHTa

2.3 ConeprxaHue pa3AeioB IUCITUTLIMHEL
2.3.1 3aBsaTHA JEKIUOHHOTO THIIA

HaumenoBanue pasnena N ®dopma TeKyIero
pasa Temaruka 3ausATHIA / paboOT p yim
(Tembl) KOHTPOIIS

1. | Beenenwue B ananu3 |CTpyKTypa TeOpeM, HEOOXOUMbIC U
JOCTaTOYHBIC YCIOBUS. JIOTMUECKUEe CHMBOJIBIL.
[IpenMer MaTeMaTUYECKOTO aHATU3A.
MHoXecTBa U oniepaiuy HaJl HUMUA. DYHKIHHA!
oToOpakeHus1, 00pa3, mpoobpas, rpaduk.
Knaccel ¢hyHKIIMI: TOCTIE10BaTENBHOCTD,
4yyrcoBas GYHKIIH, B3aUMHO OJTHO3HAUYHOE YO
otobpaxkenue. Onepanuu: CyKeHue,
KOMTIIO3UIHS, aNreOpanyecKue orneparim.
OmnpeneneHre MHOXKECTBA ICUCTBUTEIBHBIX
ymcen. OrpaHnueHHbIe MHOXKECTBA. TouHas
BEPXHsISA U HIDKHAS rpaHb. Apudmerndyeckue
oTiepaliy HaJ YnciamMu. AKCHoMa




HaumenoBanue paznena
(Tembl)

Temaruka 3ausATHIA / pabOT

®dopma TeKyIero
KOHTPOJIA

HEIIPEPBIBHOCTH.

[Ipenen ¢pynkuun

beckoHeuHO MaJble MOCIe10BaTEIbHOCTH
CaoiicTBa 6eckoHeuHO MaibIX. [Ipenen
nociuenoBaTenbHOCTH. CBOWCTBA Ipeaena:
€IMHCTBEHHOCTb, aJIre0pandyecKue onepamnu,
HepaBeHCTBa. [IpenenbHas Touka. beckoHeuHO

Mauible GpyHKIUM Ipu x — &, lim £(x).
X a

CpoiicTBa: anredpandeckue onepanuu,
HepaBeHCTBa, KOMITIO3UIIHA. 3KBI/IB3J’I€HTHOCTI)
onpenenenui npeaena no Kommu u no I'eiine.
Kprrepnn cyiecTBoOBanus npegesa
OCIE0BATE/IPHOCTH. IPENIET MOHOTOHHOU

nocnenosarensuocty, lim x,, lim x,,
1 n

lim lim x, lim x,, xpurepuit Kommn.
n n n

Kpurepuu cymecrsoBanus lim £(x) —

X a
AQHAJIOTW KPUTEPHUEB JJIS MOCIEN0BATEIBHOCTE.
CpaBHeHHE 0€CKOHEUHO MaNbIX, «O», «0».
ODKBHUBaJlEHTHBIE OecKOHEYHO MaJkblie. [loHusTre
00 aCHMIITOTHKE ¥ aCHMIITOTHYECKOM
Pa3IOKEHHUH.

[Ipocretimue
AIIEMEHTapHBIC
byHKIMHA

Tpuronomerpuyeckue QyHKIUU. ACUMOTOTHKA.

X
Onpenenenue 4 nis pallMOHAJIBHBIX U
MppanroHadbHbIX X. CBOMCTBA. ACUMITOTHKA.

ITK

HenpepriBHbie
byHKIMHA

HenpepriBHOCTB 351eMeHTapHBIX (DyHKIUH.
[TpuHIMT BIOKEHHBIX OTpe3KoB. [IpunHImn
boneuano-BeliepmTpacca. CBoiicTBa
HEMPEPHIBHBIX HA 3aMKHYTOM OTpe3Ke
hyHKIMHA.

Momnorornsie @yrkmH. Touky pa3pbiBa,
HEMPEPBHIBHOCTH MOHOTOHHOU (DyHKITUH.
HenpepsiBHOCT 00paTHOMN (DyHKITHH.
[lepronngeckre @yuaknnn. llepuonndeckoe
npopomkenue. CBOICTBa MEPHOOB.

YO

YucnoBbie pAAbL

Kputepuii cxonumocTy, Npu3HaK CPaBHEHHUS.
Psanel ¢ monmoxkuTenbHbIMU uieHaMu. [Ipu3Haku
Komm u Jlanam6epa. AGCONIIOTHO U YCIOBHO
CXOJSIIINECS PSLIIBI.

ITIK

Huddepenunpyembie
byHKIIUN

HuddepenunpyemMocTs ¥ IPOU3BOHAS.
TeopeMa 0 HaWIIyY1lIEH JIOKAJIBbHOMN
anmpoxcumanuu. TeopeMsl 0 IPOU3BOAHBIX:
asreOpandeckue onepanuu, KOMIIO3UIUS,
oOpatHas (yHkius. [IpousBoaHbIe
aneMeHTapHbIX QyHKIMU. [IponsBoaHbie u
mddepeHnransl BHICIINX MopsaakoB. Teopema
®epma, Jlarpanxka (ciaencTBue — reopema
Ponust). @opmyna Teitnopa. Paznoxenue

YO, MJI, K




HaumenoBanue paznena
(Tembl)

Temaruka 3ausATHIA / pabOT

®dopma TeKyIero
KOHTPOJIA

AIIEMEHTAPHBIX (QYHKINH.

[Ipunoxenus
mddepeHnIraIbHOro
VICUUCIICHUS

MOHOTOHHOCTG. JIOKaJIbHBINA 3KCTPEMYM.
Beimykiiocts. HepaBencTsa. Penenue
YPAaBHEHUM.

YO

Heonpenenennsiii
HHTErpaI

[TonsiTrie mepBoOOpPa3HOI M HEOIPEEIIEHHOTO
uHTerpasia. OCHOBHbIE METO/IbI: JINHEHHOCTb,
IOZICTaHOBKA, 10 YacTsAM. Tabnuna
uHTEerprpoBaHus. IHTerpupoBanue
2JIEMEHTApHbIX (PyHKUUH (palMOHaIbHbIE,
TPUTOHOMETPUUYECKUE, KBA3UIIOJIMHOMBI).

YO

OmnpeneneHHbIit
HHTETpAI

Onpenenennsbiil uarerpai. @opmyna Herotona-
Jleitoauma. CBoMCTBa MHTErpaia; MHTErpal —
JIMHENHBIN, ITOJIOKUTEIbHBIN, OTPAaHUYEHHBIN
¢yHKIMOHA. 3aMeHa IEPEMEHHBIX B
omnpenaeneHHoM unterpane. [lpubnmxkennoe
BBIUMCIIEHHE HHTErpasioB. Dopmyna
MPSIMOYTOJILHUKOB, Tparnenui, CuMIicoHa.
Onenka norpemHocty. MIHTerpagbHble CyMMBbI
Pumana [Ipunoxxenus uHrerpana:
reoMeTpuyYecKre, MEXaHHYEeCKHUE, ONpeiesIeHre
¢bynxuit ®opmyna Teitiopa ¢ ocTaTOYHBIM
YJIEHOM B MHTETpaJIbHON opMe.
NHTerpanbHblii IPU3HAK CXOUMOCTH
YHUCJIOBOIO psija.

YO

10.

HecoOcTBeHHEBIE
HWHTETPAJIbI.

WuTerpaiibl ¢ 6eCKOHEYHBIMHU MIpeieIaMH U OT
HeOTrpaHWYCHHBIX (QyHKIMA. OnpeaeneHus.
[Tpumepsl. CBoiicTBa HECOOCTBEHHBIX
uHTerpanoB. Kpurepuii Komu. A6comtoTHas u
yCIIOBHAs! CXOIUMOCTb. [Ipu3Haku cxoaumMocTu.
['maBHOE 3HaYEHUE HECOOCTBEHHOTO MHTETpasia

IIK

11.

OyHKIIMOHATBHBIC
MOCIEI0BATENLHOCTH U
PAIBI.

[IpoctpanctBo (] a;b]. PaBHOMepHas
CXOJIMMOCTB, Kputepuid Kot paBHOMepHOH
cxoaumocTH. HerpepbIBHOCTD Iipeena
PaBHOMEPHO CXOSIIeHcs MOCIe0BaTeIbHOCTH
HEeNpepbIBHBIX QyHKUUN. IHTErpupyeMocTs U
g hepeHIUPYEeMOCTh MPEAeTbHON QYyHKINH.
OYHKIMOHATBHBIN P U 00J1aCTh €ro
cxoauMocTH. PaBHOMEpHAs CXOUMOCTb.
HeoOxoaumelii 1 JOCTAaTOYHBIN TPU3HAK
paBHOMepHOU cxoaumocTu. [IpuszHak
Beneprpacca.

ITIK

12.

qDYHKI_II/II/I HCCKOJIBKHX
INEPEMCHHBIX

JIuneiiHoe npoctpaHcTBo R CKansipHOE
poM3BeIeHNE, HOPMa, CXOITUMOCTb.
Oxpectroctu. [IpenenpHpie Touku. OTKpBITHIE
U 3aMKHYTbIe MHOXKecTBa. OToOpaxenus R’ B
R". Anrebpandeckue onepamnuu, KOMIO3HIIUH,
oOpatHoe oTtoOpaxenue. [Ipenens! pyHKIuMi B
R’. Kpurepuii Komu. HenpepsiBHbIE (GyHKINH.
CBolicTBa HENPEPHIBHBIX HA KOMITAKTE
¢yskuui. ITpocTpaHCTBO HENPEePHIBHBIX

IIK




HaumenoBanue paznena
(Tembl)

Temaruka 3ausATHIA / pabOT

®dopma TeKyIero
KOHTPOJIA

(byHKIMH.

13.

Huddeperunpyemoctsb
(GYHKIMN HECKOIBKUX
MIEPEMEHHBIX

Huddepenuupyemocts £ R” — R™. Cnyuaii
7=1, u n=1. YactHble npousBoHbie. CBs3b
mQepeHIUPYEMOCTH ¢ YaCTHBIMU
npousBoaHbIMU. CBOMCTBa
mbdepenmupyemoctn: £+ g, cf, 10 &,
dopMyita KOHEUHBIX PUPALICHUI.
[Ipon3BoaHas no HampasiaeHUo. [ pagueHT.
[IpousBoaHbIe U qU(HEepeHIHATBI BBICIIAX
nopsAKoB. PaBeHCTBO cMelIaHHBIX
npou3BoIHbIX. Popmyna Teistopa aJis

f'R— R'u f: R" — R. HesBHble QyHKIUHU.
Teopema cyuiecTBoBaHuUS (METOJ
nocJieIoOBaTeNbHBIX TpuOIMxKeHui). Teopema o
i depeHIpOBaHUH HESBHOW (DYHKIIHH.
Teopema 06 obpaTHON QyHKIUU. DKCTPEMYM £
R"— R. HeobOxonumple ycioBus. JloctarouHbie
ycnoBus. [loHsTHE 00 YCIOBHOM 3KCTpEMYyME.
Merton Jlarpanxa.

VO, K

14.

WHrerpainsl,
3aBUCSIIUE OT
napaMmerpa

HuTterpainel, 3aBUCAILIAE OT TapaMeTpa:
HENpephIBHOCTb, MU (epeHIIPYyEeMOCTb,
UHTErprpyemMocTs. HecoOcTBeHHbIE MHTETpaslbl,
3aBHCsIIKE OT napaMmerpa. PaBHomepHas
cxonumocTs. Kpurepun. IHTerpupoBanue u
muddepennmpoBanre. DUIEPOBBI HHTETPAITBI.

ITK

15.

Kpatnbie nnTerpaib

[Tonsitue uomanau. Kagpupyemoie Gurypsi.
O6bem. Mepa Kopnana. Onpenenenne u
MPOCTEHIIINE CBOMCTBA KPATHBIX MHTETPAJIOB.
CBeJlleHue KpaTHOTO UHTETpajia K TOBTOPHOMY.
3aMeHa epeMeHHbIX B KpaTHOM MHTErpale.
[TpunoxeHust KpaTHBIX HHTETPAJIOB.

ITK

16.

KpuBonuneiineie u
MMOBEPXHOCTHBIE
UHTETpaJibl

Kpussie. Cripsamisiembie kpuBsbie. [Ipon3Boanas
JUTUHBI TIaKo kpuBoil. KpuBoinuHeliHbie
uHTerpainel. Onpenenenue, npumepsl. CBs3b
MHTErpajioB IEPBOTO U BTOPOTO poAa.
IIpocrenimme cBoiicTBa. IIoHSITHE MOBEPXHOCTH.
Kacarenbnast u Hopmanb. OpueHTauus.
[Tnomanes noBepxHoctH. [loBepxHOCTHBIE
MHTErpajibl IEPBOTO U BTOPOTO poJaA.
OrnpesenieHus, NpUMephbl, CBOMCTBA.

YO

17.

OJIEeMEHTBI TCOpHHU
I1OJIA

CkassipHble U BEKTOpHBIE 110J11. OCHOBHBIE
muddepeHInanbHbIE OIepaToOPHI.
HNurerpanbusie TeopeMsl [aycca —
Octporpanckoro, I'puna, Crokca.
He3aBrcuMoCTh KpUBOJIMHEHHOTO MHTETpaia OT
KPUBOM.

YO

18.

IIpencraBnenue
byHKIMH psaamu

Crenennsle psabl. Onpenenenue. Paguyc
cxonumoctH U ¢popmyna Kommu-Anamapa.
Anrebpanueckue onepamnuy HaJl psaaMu.

JuddepenunpoBanme 1 HHTErPUPOBAHUE

YO




HaumenoBanue paznena
(Tembl)

Temaruka 3ausATHIA / pabOT

®dopma TeKyIero
KOHTPOJIA

CTETIEHHBIX PsioB. Paznoxenue GyHKuuii B
creneHHoOM pan. Pan Tennopa. Teopema
€IMHCTBEHHOCTH. PaznokeHue 3JeMeHTapHbIX
¢byHKUMH B cTeneHHble psaabl. OnpeneneHue
psna @ypbe, OCHOBHBIE 33/1a4U. MUHUMAaIbHOE
cBOMCTBO K03 unmeHToB Dypbe.
HepasenctBo beccens. Jlemma Pumana.
Wnrerpan dupuxie. Cxogumocts psiia Oypse B
TOouKe. PaBHOMEpHas cXxoauMOCTh. [l1ankocTs

U CKOPOCTb cxoauMmocTu. Teopema
Beitepmtpacca 00 anmpokcumanuu
HenpepbIBHbIX QyHKIUN. CXOAMMOCTh B
cpeaneM psana @ypwe. PaBencrso Ilapcesaits.
Paznoxenne ¢pynkuuii B psig @ypswe. Pag Oypwe
JUTSI IPOU3BOJIBHOTO ITPOMEKYTKA.
KommekcHas ¢popma psiga Oypre.
[IpeoGpazoBanue Dypobe. OnpeneneHue u
npocrenmue ceorictsa. [IpeacraBnenue
¢byukuii uarerpaigoM @Oypee. [Ipunoxenus.

[Ipumeuanue: yctHbiii onpoc (YO), mposepka koHcmnekTa (ITK), maremaTuueckwuii
muktanT (M), komnoksuyM (K).

2.3.2 3amaTHA cCeMHHAPCKOro THa (J1abopaTopHEIe PabOTHI)

No HanmeHnoBaHue pasznena TemaTuxa samsraii / pabor dopMma TEKyIIEro
(Tembr) KOHTPOJIS
1.| BBexnecHue B aHATU3. MuoxectBa. Onepauuu HaJ HUIMU.
OYHKIUHU U UX OrpaHnyeHHbIEe MHOKECTBA. TOUHBIE TPaHH.
rpaduku dyHKIMU: 00pa3, mpoodpas, ornepanun Hal 113, KP
dbynkumsimu. O6patHas Gynkius. [Ipocreimme ’
aneMmeHTapHbie pyHkiuu. [loctpoenne
rpagukoB PyHKITHH.
2. | Tlpenen pyHKIHMH, beckoHeuHO MaJble OCIEI0BATEIbHOCTH.
HEIpPEPHIBHBIE [Ipenen nocnenoBarensHOCTH. VX CBOMCTBA.
byHKIIUN beckoneuno manbie pynkuuu. [Ipenen VO. KP
dbynkuuu. Ux cBoiicTBa. Beruncinenue ’
npenenoB. HempepbiBHbIE PYHKIIMH U UX
CBOMCTBA.
3. Hucnosele psiabl Psnpr. HeoOxoaumblii mpu3HaK CXOIUMOCTH
psna. [lpusnak cpaBHenus. [Ipuznaku 113, CP
Hanambepa u Komm. AGCOMIOTHO U yCIIOBHO ’
CXOJSAIIUECS PSABL.
4. | TlpowmsBomHas u ee [IpouzBoanas. TexHuKa BEIYUCIEHUS
MIPUMEHEHNE pou3BOAHBIX. [[pon3BoIHbIE BBICIIMX
nopsiakos. @opmyna Tennopa. Uccnenosanue vO. KP
(YHKUIMNA: MOHOTOHHOCTb, JIOKQJIbHBIN ’
AKCTPEMYM, BBIITYKJIOCTh; TOCTPOCHUE TpaduKa.
JlokazarenbCTBO HEPABEHCTB.
5. | HeonpeneneHHsli TaGnuua unrerpanos. HTerpupoBanue A3, YO, KP




HUHTETpall

3aMEHOU IIEPEMEHHOM, HHTETPUPOBAHUE 110
yacTaM. VIHTerpupoBaHue OCHOBHBIX KJIACCOB
(GyHKUIUI: pallMOHATBHBIX,
TPUTOHOMETPUUYECKUX, KBA3UMHOTOUYJIEHOB,
UppanoHaIbHbIX. TEXHUKA BHIYMCICHUS
VHTErPaJIOB

OmnpeneneHHbIi
HHTETpAI

®opmyna HeroTona-JlelOHua.
HHTerpupoBanue 3aMEHOM IEPEMEHHBIX U 110
yacTaM. [Ipuitoxkenus onpeneneHHoro
uHTerpana. HecobcTBeHHbIE HHTErPaJIbL.
[Ipusnaku cxonumocTu. AGCOIIOTHAS
CXOJIUMOCTb.

YO, MJI, K

HecobcTBEeHHBIE
HMHTETPAIIbI

WuTterpansl ¢ 6eCKOHESUHBIMU TIPEACTIaMH U OT
HEorpaHW4YeHHbIX QpyHKUMH. [IpusHaku
cxonumoctu. ['maBHOE 3HaueHue
HECOOCTBEHHOI0 MHTerpayia. AGCotoTHas U
YCIIOBHAsI CXOJUMOCTb.

113, CP

QOyHKIIMOHAIbHBIE
MIOCIIE0BATENBHOCTH H
pAAbI

PaBHOMEpHas cXOIMMOCTH
MOCJIEI0BATENbHOCTH HETIPEPHIBHBIX (QYHKIIHIA.
OYHKIMOHAIBHBIN Pl U 00J1aCTh €ro
CXOOMMOCTH. PaBHOMEpHAs CXOAUMOCTb.
ITpusnak Beiiepuirpacca.

YO

OYHKIIMM MHOTHUX
TIepEeMEHHBIX

[IpoctpanctBo R’, HOpMBI B R’, MIapHI.
Cxonumocts B R”. Knnaccudukanus Todex,
OTKPBITHIE U 3aMKHYThIE MHOKeCTBa. DYHKINH
MHOTHUX NepeMeHHbIX. Komnosuius, oopaTHoe
oTtoOpakeHue. BeruncieHue npenesnos.
HenpeposiBHOCTH. PaBHOMEpHAas
HENPEPHIBHOCTD.

I3, KP

10.

Juddepenuupyembie
byHKIMHA

Huddepenuupyemsbie pynkimu. YacTHbie
pOU3BOHbBIC, TUddepeHIal.
HuddepeHnnpyemMocTb KOMIO3UITUH.
[IpousBoanas o HampasieHuto. [IponsBogHbie
u nuddepeHuanbl BHICIINX MOPSIKOB.
®opmyna Teitnopa. Teopema Jlarpanxka.
DKcTpeMyMbl GYHKIIMI MHOTHX TIEPEMEHHBIX.
VYcnoBHblil akcTpemyM. Hanbombiee u
HanMEeHbIlIee 3HAYCHHS HeMTPEPHIBHBIX (PYHKIIMH

Ha KoMrakTe. HessBHbIe QpyHKIMN

YO, KP

11.

HuTerpamnsl,
3aBUCSLIUE OT
napamerpa

WuTerpansl, 3aBUcsIKUe OT MapameTpa.
HenpepsiBHOCTh, TpeaenbHBIN MEepexos,
TG depeHIPYEeMOCTh, UHTETPUPYEMOCTb.
CxoaumocTtb. HecoOCTBEHHBIE HHTETpAIBI,

3aBUCALIME OT IMapaMeTpa.

CP

12.

KpaTHbie unTErpasl

HOBTOpHLIe HHTCIpaJIbI. PaccranoBka peaciioB
HHTCTPUPOBAHUA. Brruncnenue qBoMHBIX
HUHTCI'PAJIOB CBECACHHUEM K TIOBTOPHLIM. 3amMmcHa
TNEPEMCHHBIX. TpOfIHBIC HUHTCIpaJIbl.
HpI/IJIO)KeHI/IH KpaTHBIX UHTCTPAJIOB:
BBIYMCIICHUE IUIOMIAACH U 00BEMOB.

KP

13.

KpuBonuneiinbie u
IIOBEPXHOCTHBIE

KpuBonunelinsle nnterpansl. [loBepxHoCTHBIE

HUHTCIPaJIbl. KacarenpHas I0CKOCTD. TeOpI/ISI

YO, KP




UHTETpaJIbl. DJIEMEHTBI
TEOPUU MO

noJisd. IIpunoxeHnne KpUuBOIUHENHBIX U
IIOBEPXHOCTHBIX UHTEIPAJIOB.

14.

IIpencrasnenue

byHKUHi psaamu CXOMMOCTb TOCIICA0BATEILHOCTEH U PSIOB.
[Mpuznak Belieprrpacca. CTeneHHbIC PSIbL. KP
Paznoxxenue ¢pynkuuii B psan Teiinopa. Paabt

OyHKIMOHAIbHBIE Psbl. PaBHOMEpHas

Dypse.

[Ipumeuanue: ycrasiii onpoc (YO), nomamnee 3aaanue (/[3), koutponbnas padora (KP),
camoctosaTtenbHas padora (CP), maremarnueckuit nuktant (M), kommoksuym (K).

2.3.3 IIpumepHas TeMaTHKa KypCOBBIX paboT (IIpOEKTOB)

He npenycMmoTpenst.

2.4 IlepeueHb y4eOHO-METOAMIECKOTO 00ECIEYEHU IJIS CAMOCTOSTENEHOMH PaboThI
00y9aromuxcs M0 JUCHUILTAHE (MOIYIIIO)

Bug CPC

[epedeHb yueOHO-METOUUECKOTO 00ECIEUCHUS TUCIUILTHHBI MO
BBITTOJITHEHUIO CAMOCTOSITEIbHON pabOThI

IToaroroBka K TeKyleMy
KOHTPOITIO

1. Meronuueckue ykazaHuS A MOATOTOBKM K 3aHATUSM JIEKLIMOHHOTO U
CEMHHApPCKOT0 THIA. YTBepxkIeHB Ha 3acemaHuu CoBera (axynbrera
MareMaTuku U koMmbioTepHBIX HayK @I BOY BO «KyO6I'Y». IIpoTokom Ne 5
ot 05 mas 2022 1.

2. Metonuuecknue yKa3aHHS IO BBITOJHEHHIO CaMOCTOSTENIBHOM pabOTHI
oOyuarommxcs. YTBepxkIeHel Ha 3acemanun CoBera  (akyibreTa
MareMaTuku 1 KoMmmbioTepHBIX HayK @I BOY BO «Ky6I'Y». [IpoTokom Ne 5
ot 05 mas 2022 .

3. Merognyeckue yka3aHHUs 110 MCIOJB30BAaHHIO WHTEPaKTHBHBIX METOHOB
oOydeHus. YTBepkaeHsl Ha 3acemanun CoBeTa (akymbTeTa MaTeMaTHKH
koMmipioTepHbix Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 5t ot 05 mps
2022 .

4. MeTonuueckue yKazaHHS N0 MOATOTOBKE 3cce, pedepaToB, KYPCOBBIX
paboT. YTBepkaeHbl Ha 3acemaHud CoBera (akyiapTeTa MaTeMaTHKH H
kommbioTepHbIX Hayk @I'BOY BO «Ky6I'V». Ilporokom Ne 51 ot 05 mps
2022 .

Bemonnenue nadbopaTopHBIX
paboT u pacyeTHo-
rpaduIecKux 3aTaHui

1. Meroguveckne YyKa3aHHS TI0 BBIIOJHEHHUIO JAaOOPATOPHBIX padoT.
VrBepxkaeHsl Ha 3acemaHud  CoBera (akyiabTeTa MaTeMaTHKd |
komnbioTepHBIx Hayk @I'BOY BO «KyOI'Y». Ilporokomr Ne 5ot 05 mas
2022 .

2. MeTonuueckne YKa3zaHUS II0 BBIIOJNHEHHIO PacdeTHO-TPadHUECKUX
3agaHuid. YTBepkAeHbl Ha 3acenaHun CoBeTa (hakyJabTeTa MaTEMaTHKH U
xommbioTepHbIx Hayk @I'BOY BO «Ky6I'V». Ilporokon Ne 5ot 05 mas
2022 1.

Y4eOHO-MEeTOAUYECKUE

MaTcepHualibl JIA CaMOCTOSITEIbHOMN pa60TLI 06yqa101u1/1xc51 us3

Y1ciIa MHBAJIKOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrasnstorcs
B (hopMax, aJaliTHPOBAHHBIX K OTPAHUYEHUSAM HUX 310POBbS U BOCIIPUATHSA HHPOPMALIUU:

Jlnist a1 ¢ HapyIeHUsIMU 3PEHUS:

— B I1€4aTHON (popMe yBEIMUEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOT'O TOKYMEHTA,

— B opme ayauodaiina,

— B 1e4aTHoi ¢opme Ha si3bike bpaiins.
Jlnist a1 ¢ HapyIeHUsMH CllyXa:

— B I1e4aTHOM (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.
Jnst a1 ¢ HapyIeHUsIMUA OTIOPHO-ABUTaTeIbHOIO arnmapara:



— B I1€4aTHOM (opme,

— B (hopMe DIIECKTPOHHOTO JIOKYMEHTA,

— B opme ayanodaiina.

I[aHHBIﬁ MEPCUCHb MOXKCT 6LITB KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
o0yJaromuxcsl.

3. O6pa3oBaTenbHbIE TEXHOJNOTHH, IIPUMEHAEMBIE IIPH OCBOCHHHM IUCIUILIHMHEI
(Momyrs)

B xome wu3yueHuss [UMCHMIUIMHBI TPEAYCMOTPEHO UCIOJIB30BaHUE  CIEAYIOIINX
00pa30BaTEIbHBIX TEXHOJIOTHH: JIA0OPATOPHBIC 3aHATHUS, CAMOCTOSITeIIbHAS padoTa CTYACHTOB.

KoMmeTeHTHOCTHBIN MOAX0A B paMKax MpenojaBaHus AUCIUIUIMHBI pPEaTn3yeTcs B
WCIIOJIb30BAHUU WHTEPAKTUBHBIX TEXHOJOTHH M aKTUBHBIX METOJOB: pa3dopa KOHKPETHBIX
CUTYaIIHii, aHaJIn3a MMeIarOTHYECKUX 3aJ1a4, B COYETAHUU C BHEAYITUTOPHOU paboTOM.

NudopmaninoHHbie  TEXHOJOTHUM, TMPUMEHSEMbIE TPU  W3YUYEHUU  JUCIUTUTHHBI:
WCIIOJIb30BaHWE  WMH(OPMAIMOHHBIX  PECYPCOB, JOCTYIIHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTh MHTepHeT.

AnantuBHBIE 00pa30BaTENbHbBIC TEXHOJIOTUH, IPUMEHIEMBIC PU U3YUCHUU JUCITUTUIMHBI
— N8 JIALL C OrPAHMYEHHBIMHM BO3MOXHOCTSIMU 370pPOBbsS IIPENYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIIUH C UCTIOJIB30BAHUEM DJICKTPOHHOM MOYTHI.

CamocrosiTenpbHasi paboTa CTYJEHTOB SBJISETCS HEOTHEMJIEMOM 4YacThIO TIpoliecca
noaroToBku. I[lox camocrosiTenpbHOM paOOTONM TMOHWMAETCS 4YacTh Y4YeOHOM IUTAaHHPYEMO
paboThI, KOTOPAasi BBITIOIHSIETCS 110 33/IaHUIO M IPYU METOIMYECKOM PYKOBOJICTBE MPETIOAaBaTes,
HO 0€3 ero HEMOCPECTBEHHOTO YYACTHSI.

CamocrosiTennbHass pa0oTa HampaBieHa Ha YCBOEGHHE CHUCTEMbl HAyYHBIX H
MpoeCCHOHANIBHBIX 3HAaHUH, (OPMHUPOBAHUS YMEHWHW ¥ HaBBIKOB, MPHOOPETEHHE OIBITA
CaMOCTOATENIbHON TBOpUeckoi gnesrenbHOocTH. CPC  momoraer QopMuUpOBaTh KYyJIBTYPY
MBIIUICHUS CTYI€HTOB, PACIIUPSTh O3HABATEIbHYIO AESATEIBHOCTb.

Buapl camocTosTenbHON pabOThI 1O KypCy:

a3) mo gemaM: X 7na0OpaTOpHBIM 3aHATHAM, K KOHTPOJIBHOW paboTe, K 3adery,
BBIIIOJIHEHHE UH]IMBHU1yaIbHbIX KOHTPOJBHBIX 3a/IaHH;

6) mo xapakTepy pabOTEI: V3y4eHWE JIMTEPATypPhl; MOWUCK JINTEPATYphl B OHOIHOTEKE;
KOHCIIEKTUPOBAHME  PEKOMEHAYEMOW [UIsi  CaMOCTOATENBHOIO  H3YYEHUs TEXHUYECKOM
JIUTEPATYPBL; pELICHUE 3a/1a4.

Jnsg oy ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3710POBBSI IIPELYCMOTPEHA OpraHu3aius
KOHCYJIBTAIIU} C UCIOJIB30BAHUEM JIEKTPOHHOMN MOYTHI.

4. OrneHOYHEIE CPEACTBA I TEKYIIEro KOHTPOJI YCIIEBaeMOCTH B IIPOMEKYTOTHOR
aTTecTaIuy.

OneHouHble CpeAcTBA IpeJHa3HAueHbl /s KOHTPOJS W OLIEHKM 00pa3oBaTeIbHbIX
JTOCTHXKEHHUH 00yUaromuxcs, OCBOMBILUX MIPOrpaMMy y4eOHOM TUCIMIUIMHBI «MaTeMaTndeckui
aHaJI3».

OrneHouHbIE CpelcTBa BKIIIOYAET KOHTPOJIBHBIE MaTepuaibl Uil MPOBEICHHS TEKyIIEero
KOHTPOJA B (popMe pa3HOYPOBHEBBIX 3aJJaHHH, KOJUIOKBUYMBbI, KOHTPOJIbHBIE pabOThI, a TAKKE
Ha J1a0OpaTOpHBIX 3aHATHAX — OTBET Y JOCKM M IpOBepKa [OMAIIHUX 3aJaHUd |
IPOMEKYTOYHOM aTTecTanuy B (hopMe BOIPOCOB U 3aJaHUN K 3a4€Ty U IK3aMEHY.

CrpyKkTypa OIEHOYHBIX CPEICTB JIs TCKYIICH U MPOMEKYTOTHOM aTTECTAI[UA

HaumeHnoBaHHe OLIEHOUHOTO
Ne Kox 1 HauMeHOBaHME UHAKMKATOpa Pesynbrars! 00y4eHHs CpeacTBa

/o (B cootBercTBUH ¢ 1. 1.4) (B cootBercTBHU ¢ 1. 1.4) Texymuii IIpomexxyTouHas
KOHTPOITh aTTeCcTaIus




Bnaneet HaBpikamMu Koutpoasaas Bonpoc Ha
MPUMCHCHHS pabora JK3aMeHe
MaTeMaTH4YeCKOTO Yerubni onpoc | 1-3
OIIK-1.1. Ilpumensier 6a30BbIC 3HAHMUS, arnmnapara B Jpyrux
1 MTOJTyYCHHBIE B 00JIACTH MAaTEMAaTHICCKUX o0macTsx
H(WITH) €CTECTBEHHBIX HAYK MaTeMaTHIEeCKOTO 3HAHHS
U JUCLMIIJIMHAaX
€CTECTBEHHO-HAY YHOTO
COJICPIKAHHUS
YMmeeT nonp30BaThes Bonpocsr s Bonpoc na
CIIPaBOYHBIMU U CTHOTO JK3aMeHe
OIIK-1.3 Ananu3upyer u MpUMeHseT P 4
00yJaronMMy pecypcamu | ompoca 4-7
HaBBIKH BBEIOOpA METOMIOB PEIICHHUS 33724
2 9 JUTS PEIIEHHsT Pa3THYHbBIX
npodeccHoHaIbHOM AEATEITLHOCTH Ha
N 3a7a4 B 00acTu
OCHOBE TCOPCTUYCCKHUX 3HAHUU
MaTEeMaTHU4YICCKOIO
aHaJm3a
Bnaneer HaBbikamu KoutpoabsHas Bonpoc Ha
TIK-1.1. 3HaeT OCHOBHBIE HOHATHS, UJIEH U
NPUMEHEHHS METOJIOB pabora JK3aMeHe
MeTOJIbI (PYHAaMEHTAIBHBIX "
3 mddepenpanbHOro U Yerupri onpoc | §-11
MaTEeMaTUYCCKUX AUCHUIUINH JJI PECIICHUA
HUHTETPaJbHOTO
0a30BbIX 33134
WCUHCIICHUS
[IK-1.3. MeeT HaBBIKH peIICHUS Bonpocsr g | Bompoc Ha
MaTeMaTHYECKUX 3a7a4, Bmageer HaBbikamMu YCTHOIO orzamere 12-15
4 COOTBETCTBYOIIMX KBATU(PUKAIUH, pemeHus onpoca

1 TPUKJITaTHBIX HCCIIeTOBaHU I

BO3HHUKAIOIIUX IIPH MPOBEACHUU HAYYHBIX

MaTCMaTH4YCCKUX 3a1a4

TumoBEIe KOHTPOJIFHEIC 33JaHUS WM HHEIE MaTePUAIIbI, HEOOXOIUMEIE IS OLCHKH
3HAHWM, YMEHUH, HABBIKOB U (WIH) OIIEITa NEATEIHHOCTH, XapaKTEPH3YIOMMX JTAITHI
(opMupOBaHNs KOMIIETEHIIUH B IIPOLECCE OCBOCHU 00pa30BaTeIbHOM IPOrpaMMEI

4.1.1 Bompocsl Ayt yCTHOTO OIIPOCa IO TEME:

a) «BBeneHHE B aHAIHU3)»

1. MHoxecTBa 1 onepalyu HaJl HUMHU.

@yHKOHHA: 0TOOpaKeHHsI, 00pa3, mpoodpas, rpaduk.
Knacchl QyHKIMiA: TOCTIEI0BATEIBHOCTD, YNCIIOBAs (PYHKITHS, B3AUMHO

2.
3.
OJTHO3HAYHOE OTOOpaKEHHE.
4,
5. OmnpeneneHre MHOKECTBA IEUCTBUTEIbHBIX YUCE.
6. OrpaHMY€HHBIE MHOXKECTBA.
7. ToudHas BEpXHSS U HHXKHSAS TPAHb.
8. Apudmernyeckue onepany Hal YUCITaMHU.
9. AkcuoMa HenpepbHIBHOCTH.

b) «HempepbBHBIC QYHKIUID)

Teopema Betiepirpacca.

NhwD =

¢) «luddepernupyemeie QyHKITHI»

PaBHOMepHas HenpeprIBHOCTB. Teopema KanTopa.

1. Jduddepenuupyemsie pynkuuu. Juddepenumar.
2. IlpousBoanas. CBs3b AuddepeHunpyeMOCTH U CyIIeCTBOBAHUS IPOU3BOIHOM.

OnepauHH: CYXKXCHHC, KOMIIO3UIIHA, anre6pa1/1qecmzle Orcpanumu.

HenpepriBable B Touke GyHKIMH. HempepblBHOCTS HAa MHOXKeCTBe. [Iprmepsl.
JlokanpHbIE CBOIMCTBA HETIPEPHIBHBIX (DYHKITHIA.
Teopema cyiiecTBoBaHus KOpHs. MeTo1 HHTEPBAJIOB.




l'eomeTpuueckuii CMBICT IPOU3BOIHOM, AU depeHInana.
[IpaBuna quddepeHurpoBaHus.
Teopema Jlarpanxa. I eomeTpru4ecKuil CMBICIL.

SN kW

d) «HeomnpeneneHHbIH 1 ONpeeIeHHBIN HHTETPaJIbD)

[lepBooOpaznas. HeonpeneneHHblit HHTETpall.

CBoiicTBa HEONPEACICHHOTO UHTETpaIa.

@®opMyIbl 3aMEHBI IEPEMEHHBIX U HHTETPUPOBAHUS TI0 YACTSM.
Onpenenennsblii naTerpan. CpoiicTaa.

@DopMyIbl 3aMEHBI IEPEMEHHBIX U HHTETPUPOBAHUS TI0 YACTSAM.
Brruncnenue miomaaei ¢ HoMoIIbio HUHTErpasa.

S

e) AuddepernupyeMocTh QyHKIMIA HECKOIBKUX IMEPEMEHHBIX

Huddepenunpyempie 0TOOpakeHUSI.
Yactasie npousBoaHbie. CBs3b ¢ mUPPEpeHITUPYEMOCTHIO.
[IponsBoaHas KOMIIO3UIINHN.

M

®opmyna Teitnopa.

f) KpuBonmueiinbie 1 MOBEPXHOCTHBIE HHTETPAIIBI

AN

KpuBonuHelHbI HHTETPAJ IEPBOTO POJA.

KpuBonuHenHbIi1 HHTETpaa BTOPOro poAa.

[ToBepxHoctu. KacarenbHblil BEKTOP, KacaTesibHas INIOCKOCTh W HOpMaJlb.
[ToBepXHOCTHBIE MHTETPAJIBI IEPBOTO POAA.

[ToBepXHOCTHBIE MHTETPAJIBI BTOPOTO POAA.

®opmyna ['puna.

g) DeMEeHTEI TeOpHH IOJIA

1.

2

OIEeMEHTBI TCOPHUH I10JIA.
. HOTCHHH&J’IBHOG noise. YcioBsue INOTCHIMAJIBbHOCTH.

h) IIpexncrasnenue QpyHKIWHA pAIaMU

PN R

Crenensble psaabl. TeopeMa o pagnyce CXOAUMOCTH.
[IpencraBnenue GyHKUNN CTETIEHHBIMH PAIaAMHU.

Pasnoxxenue snemenTapHbix GyHKIu B psan Teiinopa.
Tpuronomerpudeckue psasl. Psaast @ypre. Kosddbunments: Oypre.
Cxonumocts psiga Oypee B TOUKE.

PaznoxeHne GyHKIMHU TOJIBKO 110 CHHYCaM WM TOJIBKO IO KOCHHYCaM.
Psan @ypbe 110 IpOU3BOJIBHON TPUTOHOMETPUUECKOU CUCTEME.

4.1.2 Bompocsl k koiokBuymy 1o TeMe «IIpenen pyHxkmmm»

1.

»

W

beckoHedHO  Manble  IIOCIIEOBATEIbHOCTH. CpoiictBa ~ OecCKOHEYHO
[IOCJIEI0BATEILHOCTEN.

IIpenen nocnenoBareabHOCTH. EAMHCTBEHHOCTD IIpeea.

CBoiicTBa npezena, CBA3aHHbIE C aIreOpanyecKUMH OTepalusIMu.

CpolicTBa npezeina, CBsI3aHHbIE C HEPABEHCTBAMH.

Pasnoxxenue B psan @ypbe PyHKIMH, 33 JaHHON HA MPOU3BOJIILHOM MPOMEKYTKE.

®opmyna Teinopa. Anmnpokcumanus guddepeHunpyemMbix GyHKIHI MHOTOWICHAMH.

YacrtHbIE IPOU3BOAHBIC BBICHINX ITOPAAKOB. PaBeHcTBO cMemaHHBIX IMPON3BOAHBIX.

MaJIbIX



5. MoHoTOoHHBIE NTOCIIEN0BATENBHOCTH. KpuTepuil CylecTBOBaHus Ipe/ieia MOHOTOHHOU

IIOCJIEI0BATEIbHOCTH.

6.  @yHnameHTalbHBIE NTOcHeaoBaTenbHOCTU. Kpurepuii Komm.
limx, lim x,

7. a , .

8.  Bropoii 3aMeuaTenbHbIN peaent. Yuco e.

9.  Teopema 0 BIOXKEHHBIX U CTATMBAIOIINXCS OTPE3KaAX.

10. Teopema bonbiano-Beiepmrpacca.

11. beckoneuno manbie pyHKIMH. CBOHCTBa OECKOHEUHO MaNbIX (DYHKIIHH.

12.  Ilpenen pynkuuu. Ero eTuHCTBEHHOCTb.

13. CgoiicTBa npezaena PyHKIUH, CBI3aHHBIC C aIreOpandecKuMU OTIePaAIMsIMHU.

14. CsoiicTBa npenena (pyHKUNHU, CBSI3aHHBIE C HEPABEHCTBAMHU.

15. TIlpenen kOMIO3ULIMH.

16. DxBuBaneHTHOCTH npezaena no Komm u ['eiine.

17.  Mounortonnsle pyHkumu. Kputepuii cyiecTBoBaHus rpejiesaa MOHOTOHHON (QyHKIUU.
18.  Kpurepuii Komu cymecrsoBanus npezena GyHKIUH.

19. OpHOCTOPOHHUE MIPEACIIHI.

20. Cpanenue ¢pyHkuuii (0, O, 5KBUBaJIEHTHOCTH ).

21. IlepBslif 3amMeuaTeNbHBIN peea U ACUMIITOTUKA TPUTOHOMETPHUUECKUX (PYHKIIHH.

22.  Acumnrorrka gorapudma npu X 1.

23, Acuvmrotmka @2 u (I % mpu X 0.

log x

X
24.  Acumnroruka 4 mpu X " npu X uXx 0

Bomnpocs! k xowtokBryMy mo TeMe «Jluddepenmupyemsre pyrkrmm. [Tprnoxenus
midPepeHmaTEHOrO HCIUCTCHID)

Hubdepenuupyembie Gpynkuu. Juddeperuan.
[TpousBognas. JuddepeHupyeMocTs 1 TPOU3BOIHAS.
Teopema o0 HamTydIlIel JIOKAJIbHOM anlpOKCUMAIIUH.
JubdepeHunpyemMocTh 1 anredpandeckue oneparu.
JubdepeHnpyeMoCcTh KOMITO3HUITUH.
JubdepennmpyemMocTb 00paTHON (QyHKIIHH.
JubdepeHnnpyemMocTh d71eMEHTAPHBIX (OyHKITHMA.

Teopema depma.

9. Teopema Jlarpanxa.

10. ®opmyna Komm.

11. Teopema Poms.

12. ®opmyna Teiinopa ¢ octarounbsM ujieHoM B hopme [leaHo.
13. Kpurepuiit MOHOTOHHOCTH.

14. Kpurtepuii cTporoii MOHOTOHHOCTH.

15. Kpurepuii nocTossHCTBa (QyHKIHH.

16. JlokaJIbHBIN 3KCTPEMYM.

17. Bemykiible QyHKINU.

18. Kputepuii Boimykinoctu auddepeHunpyeMoit pyHKIuu.

19. Kputepuii BoImykI0ocTd ABaX I quddHepeHIpyeMoit GyHKITHH.

XN R DD =

Bompocs k xomnokBuyMy no teMe «JluddepermppyeMocTh QyHKIUHA HECKOIBKHX
HIEPEMEHHBIX)»

1. uddepenupyemoe oToOpakeHHE.
2. UYacrtusie npous3BoaHbie. CBsi3b ¢ QU dEepeHIUPYEMOCTBIO.
3. Tlpou3BomHAasi KOMITIO3UIUH.



®opmyita Jlarpanxka.

YacTHbIe IPOU3BOAHBIC BBICIIUX ITOPSAAKOB. PABEHCTBO CMEIIAHHBIX IPOU3BOHBIX.
®opmyia Teinopa.

DKcTpeMyMbl PyHKITUI MHOTUX TIepeMeHHbIX. Jlemma Depma.

JlocTaro4Hsble yCIOBHS 3KCTPEMYMA CTALIMOHAPHOU TOYKHU.

YcoBHbIN 3KCTpeMyM. Meton MHOkUTENEH Jlarpanxa.

A

4.1.3 O6Gpa3nbl caMOCTOATENBHBIX M KOHTPOJIBHBIX paboT

ceMecTp
KoHTponsraas pabora Ha TeMy «l paguky QyHKIHI

1. ITocTpouTh SCKU3BI TPAPUKOB (DYHKITHIA:

x(x+1) x(x- 1)
DY= (x+2)x+3f 2DV~ T :3) y=\Ix(x+2)(3 - x);
1 ,
+
4) y=3¥2, 5) y= ln);i g 6) y= Xcosx

2. £x) =|lg . Haittwr 1), £[10; 100]), £ (=2), £ ([1;3]).

1
3.8x)=Inx, g(x) =2 . Haiitu £ gog, f2g nu gof YKaszaTh UX 00NACTH ONpeeIeHHs.
x—1

4. TIpencrasuts {x) =\/arccos X B BHJIE KOMIIO3UIUHU g °2 °g3. HaliTn 061acTh onpeesenus.
5. meet mu £x) = 2x— X obparnyio Ha [X(£)? Haiitu £ ma (— ;1).

Konrponsraas pabora na remy «llpexemy

1. Ber4ucanTh npeaensl:

2% 2 5°
Dlim | 3 Hiim X 2T yim V<L
11 x 1 x x  x 1 3x 4 x 53 Jx 4
4) lim \/‘H‘(ﬁ—}) X 5 lim 2xtgx —— ; 6) limLiHX;
X - CoS X . - 2
2 2 X
2

7) lim 2 ax2 1

x1 .1 sinx x
y X3 ’ Hlm 3 Py %)

lim sin/(x 1) sinvx
X

Camocrosrensaas pabora mo teme « YucroBEIe pAasD)



HCCHCZ{OB&TB CXOAUMOCTD YHUCIIOBBIX PSAJ10B

1 112 dn 5 217 1
0) ——M — nl r) <1 1
a) nzsin_n ) 7 2n 2 B) 21 n 2
nl 3 nl nl nl
In 1 1
arctgn _
) L e) - x) —112

212" 2n 1! aam P n ol

CeMeCTp

KowrtponsHas pabora Ha TeMy «[IprioxeHdd AAPPEPEHLHATIPHOTO HCIHCTCHH)
X (x 2)
1. MccnenioBats QyHKIMIO U OCTPOUTH rpaduk: a) y ————;0) ¥ \/;( In x

(x 1

. . . COSX 41 x?
2. Haittu nipezen, ucnonb3ys popmyiy Teitnopa: [im .
x 0 SiIn X X

3. Hanucars pazioxenue no gopmysie Makiopena 1o X°. OCTaTOUHBI YIIeH 3aIHCaTh B dbopme

[Tearo u B popme Jlarparmka: y xIn x 1.
1

1 x

1 x X.

4. Jloka3aTh HEpaBeHCTBO: 1 X

Kontponsraas pabora ma reMy «HeonpeaeaeaHENT H OOpegeIeHHEIH HHTEIPAD)

1. Beruucnutb

d : 03
1) . 2) Xarctgxdx  3) S XdX 4) (2x 5)dx
xy/In x cos X \/XZ 4x 7
Ad Ler 2¢
N S 1
(1) o 1 D Ik
2. HaiiTu 11uHy Iyru KpUBOii x=asin’t, y=acos’t,0 ¢

1
3. Haiitu mnomaap GUrypsl, orpaHUUEHHOM JTHHUSIMH -

y:X,y:X,X:3

CamocrosrensHag pabora o teme «Hecobcraernsie uaTErpasl. PyHKIHOHAIBHEIC
IOCTEe0BATEMBHOCTH H PAED)

1. HccnegoBaTh CXOAUMOCT:



arcsin x b dx
a) AT e dx (110 ompeeNIeHUIO) )2 2 Jx

2. UccnenoBaTh Ha paBHOMEPHYIO CXOJMMOCTb HA MHOXKECTBE £ MOCIEI0BAaTENIbHOCTH:
nx

n
a) fn(x) , X R; b) 7;(x) ,x 0;
n TR
3. Jlokasath, 4ro psAIbl PABHOMEPHO CXOMATCS HA YKa3aHHBIX MHOKECTBAX:
cos” (11x) X
a) ———,x R; b — x R.
n 1113 Xz\/; PRI 114 X2
CEMECTp

KowrtponsHas pabora Ha TeMy « OyHKIOHH HECKO/IPKHX IIEPEMEHHBIX)

1. Onpenenser au GpyHKIMS HOPMY B IPOCTpaHcTBe R2?

DAX) = e +2/x1],

2) (%) = [xx]
[TocTpouTh eAMHUYHBIN HIap C HEHTPOM B Touke (2;1) B cOOTBETCTBYIOIIEH HOpME.
2. Haiitu BHyTpeHHUE, BHEIIHUE, TPAHUYHBIE U ITPEIEIIbHbIE TOYKH MHOKECTBA:

1.(0;3) [45] {-1};

2. {(x )2+ 1}

3.CxonsTes 1M OCAeA0BaTeIbHOCTH TIPH A—  :

sink k 2 Sl B R;

1) ___C0
k k k
2) l’_Z > ’11 B R,
k¥ K
3) k1;1 BR.

4. Haiitu obGnacts onpezenenus GpyHkuun A x,y)= In x— Insin y.
5. Haiitu (1), mpu otobpaxenuun £ x,y)=xy.

fogngof' fx,x,x Xf Xy gu,u U
12 3 ’

6. Haiitu, ecinu BO3MOKHO,

St

e
)

K

7 Berameute: 1) lim 1 xy 2 ,;2) lim xsin ysin
E—
2 1 1

x 0
y 0 x 0 Yy X
y 0

8. HaiiTi 3HaueHne napamerpa a, Mpu KOTOPOM (QyHKIUsS OyJeT HempepbIBHOU



fxy X }}’Xy(())_
X y

»

Kontponsrag pabora Ha TeMy «/JAPPEPEHIIHPYEMOCTS QYHKOHH HECKOIBKHX
ITEPEMEHHEIX)

1. TIposeputs muddepeHnrpyeMocts GyHKINU B TOUKe. Brimucars matpuily Skoou u
g depeHnna.
3sin x

a) Fxy 3 2xy s 00;6 f(x B 0;
5x

2. Haittu 3uauenne nepsoro auddepenmuana dyukmun  1(x, ) 3/ x> y?> Brtouxe (1,2) Ha
sektope 1 0,1,0,1 . Haittu grad £1,2).

8 X

3. UccnenoBars Ha 3kcTpeMyM PyHKIHIO 7(X, ¥) =;+ y+ y.

4. Haiitu Haubonblllee ¥ HauMeHblIee 3HaueHus QyHKIuM f(X, y) =X —2y+3 B obnactu
D={y-x 1,x 0,y O}
5. Ans pyHKIMu A X, y) HAuTH

A1.4) _A1.4) .

X y ,ecmn A1,4)=2u 16—z — xyz=0.

2z 5, %2z 1 z
6. TlpeoOpazoBaTh BBIp@XEHHWE K HOBBIM TIEPEMEHHBIM U W V. ~— 4 — ——

e % :
u=xX+y, v=—x+y. o

CamMocrogrensras pabora no reme « HTerpaisl, 3aBHCAIAE OT MapaMeTpay

1. Haiitu npou3BOAHYIO MO MapamMeTpy QPyHKIIUU
yZ

F(y) e *dx.

y
2. Tlonw3ysce npuszHakoM Beiiepiirpacca qoka3aTh paBHOMEPHYIO CXOAMMOCTh MHTETpasia Ha

MHOXecTBe £

e *arctg Xdx , £ 1),
0

Konrponsraas pabora Ha teMy «KpaTabIe HHTETPATBD)

1. PaccTaBuTh npeiesbl MHTETPUPOBAHUS (IBYMS CIIOCO0AMH): £(x, y)dxdy,
D



Dix+M 1

2. BBIqHCHHTB TpOﬁHOﬁ I/IHTera.H X); édXd_de, V OFpaHI/I‘ICHa HOBerHOCT’IMH z= X2+-y2’
14
z=0,x=y,x=1.

3. BbIUMCINTB € TOMOLIBIO JBOWHOTO HMHTErpalia IIONmaab 00JIaCTH, OTPAHUYEHHON JTUHHUSIMU:
y=x,y=05%, y=2x

4. B unrerpaine £(x, ydxdy NIEPEUTH K TOJIAPHBIM KOOpAUHATAM:
G

G={¥+y* 2x;x y.

ceMecTp

KowrtpomsHas pabora Ha TeMy «KpHBOIHHEHHEBIE H IIOBEPXHOCTHEIC HHTETPA/IBL.
SIeMenTEI TEOpHH O/IT)

1. BeruncauTe MHTETpa, Xds,rne - KpuBas x y a2,y 0

2. BoluncnuTh a) HEMocpeACTBEHHO; 0) mo ¢opmyine I'puna 2 2 xy dx  x 2 yz dy,

rie — TpaHUIIa IPSMOYTOJIPHUKA x 0, x 2, y 0, y = 1, npoGeraemas B
MOJIOXKHUTEIIHPHOM HalPaBJICHUU.

3.Bommeuts 2 2 2 dS,rme —chepa X Y Z R

4. Bprumemmts - uHTErpa Xdydz y'dzdx Zdxdy, tne — BHEIIHSASA CTOPOHA

nosepxsoctn X yF  z z 1

- -
5. Haiitu yroi MEKTY rota M, u rota Mz ,

2 2 Vi 2 Yy X Z k,M(1,23), Mo(1,1,-1).

Kontponsras pabora ma remy «lIpencraBieane QyHKIAH pATaMA

1. Haiitn paanycC U UHTECPBAJI CXOAUMOCTHU PALOB U UCCIIEA0OBATH CXOAUMOCTDb B KOHIIAX
HUHTCPpBAJIa CXOAUMOCTH:

) X g ot 3, g
111%/;311 n1 If 4”

2. PaznoxuTs GyHKIuIo B creneHHoi pag (0 =0) f(x)=_,5—2x
x—-2x-3

3. Hantucarp pasnoxenue B pag ypee a) £ (X):sin)é x (=, )



0) f(x)=arccos(cos x)

4.2 ®oHA OLIEHOYHBIX CPEICTB I MPOBEAECHUA MPOMEKYTOIHOM aTTeCTaIliA

Bonpock! 111 MoaroTOBKH SK3aMeHY

e AR e

10.

11

13.
14.14.

15

CeMeCTp

beckoHeuHble necaTUYHbBIE TPOOH.

AKCHOMA MOJHOTHI.

OrpaHudeHHbIE MHOXKECTBA. | paHUIIbI MHOXECTB.

Tounsle rpanu. CyliecTBOBaHWE TOUYHOW BEpXHEN U HUYKHEH TpaHH.
Axcuoma Apxumena. [IoTHOCT MHOXKECTBa pallMOHATIBHBIX YHCEN.
Oynkiuu. O6pa3s. [Ipoodpaz. Komnosumus. I'paduk.

Onepanunu Hax pyHkuusaMu. OOpaTtHast pyHKIHS.

Beckoneuno maisle rociaenosarenbHocT. CBOMiCTBAa OECKOHEYHO MaJIbIX
MOCJIEI0BATEIILHOCTEH.

[Ipenen nmocnenoBaTenbHOCTH. EMMHCTBEHHOCTD IIpeena.

CpoiicTBa npejena, CBsI3aHHbIE C aIreOpandecKuMH ONeparsIMU.

. CBolicTBa 1npejiena, CBA3aHHbIE C HEPABEHCTBAMM.
12.

MoHoTOHHBIE TTOCIEA0BaTENLHOCTU. KpHuTepHil CyiecTBOBaHUS Mpeeiaa MOHOTOHHOM
[IOCJIEI0BATEIbHOCTH.
dyHaaMeHTalIbHbIEe noclieoBarebHOCTU. Kputepuii Koy,

lim x,, lim x,.
a n

. HepaBenctBo bepuymiu.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Bropoii 3ameuarenbHbli ipeaen. Yucno e.

Teopema 0 BIIO)KEHHBIX U CTSTHUBAIOIINXCS OTPE3Kax.

Teopema bonbsiiano-BeliepmTpacca.

beckoneuno mansie pyHkimu. CBolcTBa OECKOHEYHO MAJIBIX (DYHKITHIA.

[Ipenen pyukmuu. Ero emMHCTBEHHOCTb.

CgoiicTBa npezena GyHKIUH, CBI3aHHBIE C alre0panyecKuMU OrepanusimMu.
CgoiicTBa npezena GyHKIUH, CBI3aHHbIE C HEPABEHCTBAMHU.

[Ipenen koMmno3umuu.

DKBHUBAJIEHTHOCTH npenena no Komwu u I'eiine.

MonotonHnble pyHkuuu. Kputepuii cymiecTBoBaHus npeeina MOHOTOHHON (YHKITHH.
Kpurepuit Komu cymiectBoBanust npesena QyHKIUH.

OpHOCTOPOHHUE TIPEEIbI.

CpaBaenune GpyHkiui (0, O, PJKBUBAJICHTHOCTB).

Cy1iecTBOBaHUE KOPHS 71-0M CTEIICHH.

Onpenenenre noka3aTelbHON QyHKIMHU. XapaKTepUCTHUECKHUE CBOICTBA.
MHoecTBO 3HaUeHUH nmokazarenbHoi GpyHkuuu. Jlorapudmudeckast QyHKIHS.
[lepBriii 3aMevaTeNnbHBIN Mpeed U ACUMITOTHKA TPUTOHOMETPUIECKUX (DYHKIIUH.
Acumnroruka norapudpma npu x 1.

34. Acumnirotuka a* u (1 x) mpu x 0.

35. AcumnroTuka a* npu x u logx mpu x ux 0.

36.
37.
38.
39.
40.
41.

HenpepriBabie ¢pynkimu. [Ipocreiimme cBoiicTpa.
HenpepbIBHOCTH OCHOBHBIX JIEMEHTAPHBIX (DYHKITHA.
Teopema o cymecrBoBaHnu KopHs. CiencTBHE U3 HeEe.
Teopema Beitepirpacca.

PaBHOMepHas HenpeprIBHOCTB. Teopema KanTopa.
YcoBre HEMPEPHIBHOCTH MOHOTOHHOM (DYHKITHH.



42.
43.

44,
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Kpurepuii 00paTuMocTi HenpepbIBHOW (YHKIINH.
[epuonuueckue Gpynkuuu. [lepronsl HenpepbIBHBIX (yHKITHIA.
MHOX€eCTBO MEPUOJIOB MEPUOAUIECKON (PYHKIIUH.

CeMeCTp

Uucnosoii psin. Kpurepuit cxonumoct. HeoOXoauMbIi IPU3HAK CXOTUMOCTH.

IIpu3Hak cpaBHEHUS CXOAUMOCTH PsIia U CIEICTBUS U3 HETO.

I'apMoHMyeckuii psig M reoMeTpudecKast Iporpeccus.

[Tpuznak JlanamOepa cXOAMMOCTH YHCTIOBBIX PSIIOB.

[Ipu3nak Konmm cXxoAMMOCTH YHCIIOBBIX PSIOB.

AOCoIIOTHAs ¥ YCTIOBHASI CXOJIMMOCTh. 3Hakouepeayomuecs psasl . [Ipuznak JleiiOuua.
Huddepenunpyemole pynkunu. Juddepenimann.

[IpousBognas. uddepeHurpyemMocTs 1 NPOU3BOIHAS.

I'eomerpuyecknii cMbIca pon3BoaHOM. KacarenpHasi.

. Teopema o HawTy4IIe# JOKaJIbHOM allMmpOKCUMAIIMH.

. AuddepennmpyemMocTs u anredpandeckue oneparu.

. udpdepenunpyeMocTb KOMIIO3ULIUU.

. Anddepenmmpyemocts oOpaTHOl QyHKITHH.

. udpdepeHnnpyeMocTb 371€MEHTApHBIX (PYHKIIUA.

. Teopema depma.

. Teopema Jlarpanxa.

. ®opmyna Komu.

. Teopema Poss.

. ®opmyna Teitnopa ¢ octatounbM WwieHoM B popme Tleano.

. Kputepuii MOHOTOHHOCTH.

. Kputepuii crporoit MOHOTOHHOCTH.

. Kpurepuii moctosHCTBa QyHKIINH.

. JIOKaJIbHBIN SKCTPEMYM.

. Boimykuibie GpyHKIHH.

. Kpurepuii Beimykinoctu nuddepeHnupyemMoit GyHKITUH.

. Kputepuii BeimykiocTu 1Bakasl quddepeHnupyemMoit GyHKITUN.

. [lepBooOpa3nas. HeonpeneneHHbli HHTETpaJL.

. 3aMeHa [IepeMEHHOI B HEOTIPEEICHHOM UHTErpaie.

. IHTerpupoBaHue 1o 4acTsiM B HEONPEAEIEHHOM UHTETpaJIe.

. PasnoxxeHue pannoHanbHbIX (YyHKIUN HA IpOCTEHIMe ApooH.

. UHTerpupoBanue npoctermux apooeii.

. UHTerpupoBanme TpUroHoMeTpu4eckiux QyHKIUH.

. IHTerpupoBanye KBa3MMHOTOYJICHOB.

. OnpeneneHHbld UHTErpall.

. CBoiicTBa onpeAeneHHOro nHTerpaita (JIMHeHHOCTb, TOJOKUTEIBHOCTD )
. CBolicTBa onpeAeneHHOro HHTerpaia (OJ0KUTEIBHOCTD U CIEICTBUS U3 HEE).
. Beruucnenue miomaau KpUuBOJIUHENHON TPAELUH.

. [IpubnmxenHoe BerurcieHue uHTerpaia. opmyna npsiMOyTroOJIbHUKOB.
. Murerpanbusie cymmel Pumana.

. dopmya Tpaneuui.

. HecoOcTBeHHbIif nHTErpan (o 66CKOHEYHOMY POMEXKYTKY ).

. Kpurepuit Komu cxogumocTn HecoOCTBEHHOTO HHTErpasa (1Mo 0ECKOHEYHOMY

MIPOMEKYTKY).

. Kputepuii cxogumoctu HecoOCTBeHHOTO MHTerpana ans fx) 0.
44,
45.

[Ipu3Hak cpaBHEHUs CXOAMMOCTH HECOOCTBEHHOI'O MHTErpalia v CIEICTBHS U3 HETO.
Heco6cTBeHHBIN HHTETrpall OT HEOTPAaHUYCHHOU (DyHKIIHUH.



46.
47.
48.
49.
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37.
38.
39.
40.
41.
42.

@DyHKIMOHAJIBHBIE NTOCJIE0BATEILHOCTU U PS/IBL.

[Ipu3nak BeliepmTpacca paBHOMEPHOUM CXOAMMOCTH psija.
HenpepbIBHOCTH Mpe/iesna mociea0BaTeIbHOCTH HEMTPEPHIBHBIX (PYHKITHIA.
WuterpupoBanme QyHKIIMOHAIBHBIX PSJIOB.

HuddepenunpoBanre GyHKIMOHATBHBIX PAIOB.

3 cemectp

Jluneiinoe npocrpancteo K" .Hopma. Ilapsr u okpectHoctd B R”.

CxomumocTts B R .
Tumel TOYek.

OTKpBITHIE U 3aMKHYThIE MHOXeCTBa B K" .
Teopema bonbsuano-Beliepmpacca.

Kpurepuit Konm cxoammMocTy ociaen0BaTeIbHOCTH.
Teopema Kanropa.

Jlemma Bopens-Jlebera.

Heo6xoa1Moe 1 I0CTaTOYHOE YCIOBHE KoMITakTa B K7 .

. [Ipenen pyHKIIMKM MHOTHX TIEPEMEHHBIX.

. [Ipenen koMmo3uImy.

. CpoiicTBa mipesiena GyHKIMH, CBSI3aHHBIE C AJITeOPandeCKUMU OTIepalIASIMH.
. CpoiicTBa mipenena (yHKIIMH, CBSI3aHHBIE C HEPABEHCTBAMMU.

. Kpurepuii Komu cymecrsoBanus npezena GyHKIUH.

. PaBHOCHIIBHOCTB onpenenienus npeaena no Kommu u ['eitne.

. HemmpepwiBHBIE OTOOpa)KeHUSI.

. HempepbiBHBIE 0TOOpakeHHSI KOMIIAKTOB.

. PaBHOMepHas HenpepbriBHOCTh. Teopema KanTtopa.

. Audbdepennmpyemoe oTobpaxeHue.

. Hactasle mpousBoaHbIe. CB3b ¢ MudPepeHInpyeMOCThIO.

. [Ipon3BoHAasE KOMIIO3UIIMH.

. [Ipou3BoiHAsI IO HAMPABJIEHUIO.

. ®opmyna Jlarpanxa.

. HacTHbIE TPOU3BOAHBIE BHICIIUX MOPSAAKOB. PABEHCTBO CMEIIaHHBIX TPOU3BOIHBIX.
. ®opmyna Telnopa.

. Teopema cyiecTBOBaHUs HESBHOM (PYyHKIIUU.

. Teopema nuddepeHupoBannsi HESIBHON QPYHKITHH.

. Teopema 06 oOpaTHO# PyHKITHH.

. DKCTpeMyMbl QYHKIUI MHOTHX TIepeMeHHBIX. Jlemma depma.

. Jlocrarounbie ycinoBus 3KCTpeMyMa CTALIMOHAPHOUM TOUKHU.

. YCJIOBHBIN 3KCcTpeMyM. MeTtox MHOkuTenen Jlarpanxka.

. IInomans. OCHOBHBIE CBOMCTBA.

. BepxHsd miomans 1 ee CBOMCTBA.

. [locTpoenue muomaiu.

. Kpurepuii kBagpupyemMocCTH.

. CoOCTBEeHHBII HHTETpa, 3aBUCIINN OT apameTpa. HempepbIBHOCTS U

g hepeHIUPYEeMOCTb.

WuTerpupyemMocTh COOCTBEHHOTO MHTETpasla, 3aBUCALIECTO OT apaMeTpa.
Wuterpain, 3aBucsmuii ot napamerpa (00muil ciaydvaii).

Perynspusie o6nactu. [[BoiiHOM nHTErpa.

PaBeHCTBO MOBTOPHBIX UHTEIPAJIOB.

CaolicTBa IBOMHOIO MHTErpaa.

Nurerpanbubie cymmel Pumana.
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36.

37.
38.
39.
40.

41

3aMeHa IepeMEHHOH B IBOTHOM HMHTETpaJIe.

ceMecTp

[Tonsitue kpuBoil. Cpsamisiemasi KpuBasi.

Jlnnna kpuBoi. CripsMIIsIEeMOCTh II1aIKON KPUBOM.

KpuBonuHenHbIi1 HHTETpal IEpBOro poja.

KpuBonuHenHbI MHTETpa BTOPOro poAa.

IToBepxnocTu. KacarenbHbIN BEKTOP, KacaTenbHas INIOCKOCTh U HOPMaJlb.
OpueHTanus NOBEPXHOCTH.

[Imomaas MOBEPXHOCTH.

[ToBepXHOCTHBIE MHTETPAJIBI IEPBOTO POAA.

[ToBepXHOCTHBIE MHTETPAJIBI BTOPOTO POAA.

. DIIeMEeHTBI TEOPUH TOJISL.

. Teopema OcTtporpaackoro-I"aycca.

. ®opmyna Crokca.

. [loreHnmanpHOE Moje. YCI0BHE MOTEHIMAIbHOCTH.

. Crenennsle psabl. Teopema o paanyce CXOJUMOCTH.

. IHTerpupoBanue CTENEeHHbIX PSII0B.

. JudpdepenunpoBanme CTENEHHBIX PSAIOB.

. [IpencraBnenue GpyHKINN CTENIEHHBIMH pAIaMHU.

. JocraTouHsle ycnoBusl NpeacTaBieHUs] QYHKIUHA CTENEHHBIMU PsJIaMU.

. Paznoxxenue anemenTapHbIx QyHKIMi B psaj Teitnopa.

. Tpuronometrpuueckue psajsl. Pansl @ypre. Koaddunments: Oypee.

. IHTerpan ot nepuoanveckoi PyHKIHH.

. Beruncnenue cyMMbl KOCHHYCOB.

. Jlemma Pumana-JleGera.

. HepaBenctBo beccens.

. Murerpan qupuxie.

. CxonumocTs psiga Oypbe B TOUKE.

. Paznoxxenue B psin @ypbe QyHKIMH, 33 JaHHOW HA MPOU3BOJIILHOM MPOMEKYTKE.
. Paznoxxenue (GyHKIUHU TONBKO [0 CHHYCaM HJIM TOJIBKO 110 KOCHHYCaM.

. PaBHOMEpHas cxonumocTs psga Oypbe.

. O1ieHKa CKOpOCTH CXOJIMMOCTH.

. Auddepennmpoanue psgos Dypoe.

. MaTerpupoBanue psaaos Oypoe.

. Teopema Beiiepmtpacca (anmpokcumanusi TPUrOHOMETPHUECKUMU MHOTOUJICHAMH ).
. Teopema BeiiepmTpacca (anmpokcumarysi MHOTOUJICHAMHU).

. [lonHOTa TPUrOHOMETPUUECKON CUCTEMBI M CUCTEMBI CTENIEHEN B CMBICIIE PABHOMEPHOMN

CXOIMMOCTH.
IlotHOTa TPUTOHOMETPUYECKOM CUCTEMBI M CUCTEMBI CTEIIEHEH B CMBICIIE CpEIHE-
KBaJ[PaTUYECKOTO MPUOIHKEHHUS.

MuHHMaNbHOE CBOMCTBO KOA(pPHuLHEeHTOB Dyphe.

Pasenctso IlapceBais.

OpTroroHajbHbBIE CUCTEMBI.

CkansipHO€ IPOU3BENIEHUE U €T0 CBOMCTBA.

. HepaBenctBo Kommm-bynsikosckoro. Teopema [udaropa.
42.
43.
44.
45.
46.

Pan @ypbe 110 IpOU3BOJILHONM TPUTOHOMETPUUECKOU CUCTEME.

MuHuMaibHOE CBOMCTBO YACTUUHBIX CyMM psiia Pypre (110 IpOU3BOJILHON CUCTEME).
KommnnekcHast popma psioB Oypbe.

Wnterpan @ypne u npeodpazoBanue Oypbe.

IIpencraBnenue GyHKINU CBOUM HHTErpanioM Dypbe.



47. ColicTBa npeodpazoBanus Oypoe.
48. Ilpumenenue npeodbpazoBanus Oypoe.

OO6pa3ns! OnIeToB

Icemectp

1. Berumcauts lim cos2x 1

x 0x &% J4x 1

(1- x)(x+1)
(x+ 3)(x- 2)

2. N300pa3uthb 3cku3 rpaduka GyHKIUH Y =

3. Tounsle rpanu. CylecTBOBaHHE TOYHOM BEpXHEW U HIKHEN I'paHu
4. DxBUBaJIEHTHOCTH npezena no Komm u ['eiine

2 cemecTp

1. ViccenoBath (yHKIIO 1 TocTpouTh rpadgux y= 28 - X - 1.

2. Beruncauts  Sin % x cos® xdx.

3. Beruncnenue mionaau KpUBOJIUHEWHON Tpareyu.

4. Teopema 0 HaWITy4lIEH JJOKAJIbHOW alpOKCUMAIIUH.

3 cemectp

1. Viccnenopath Ha akctpemyMm dyrkumio: z 3(X  y*) X 6y 3:

2. Beauemate 2y y dxdy, rie D— o6nacth, OrpaHMueHHAS MHISIME Y= X, Y 3x,

3. IlpousBoaHas MO HaMpaBIEHUIO. [ pagueHT.

4. Komnaktel. Heo0X0a1MM0€ U JOCTaTOYHOE YCIOBUE KoMIakra B K" .

4 cemectp
1 =
1. HaiiTu paguyc u MHTEpBaI CXOAUMOCTH psiaa I — ¥
nl n
X
2. Paznoxuts pynkuuio B pag Pypee £(x)=sin2 ,x (—, )

3. TloBepXHOCTHBIE MHTEIPaIbl HEPBOTO POJIA.
4. OueHKa CKOPOCTU CXOANUMOCTY psisa dypbe



Kpurepun oneHMBaHWMS pe3ylbTaToB 00ydeHHs
Kputepun oneHuBaHNA IO 3a9€TY:
«3a4TEHO»: CTY/ICHT BJIAJZICET TEOPETUUECKUMH 3HAHUSAMHU T10 TAHHOMY pa3Jieiy, 3HaeT (OPMbI
peanu3aly pa3iiYHBIX AJITOPUTMOB anreOpbl W TEOMETPHUH, JONYCKAeT HE3HAUYUTEIIbHBIC
OmMOKK; CTYJEHT yMEeT NPABMWIBHO OOBSICHATH HM3YUYCHHBIA MaTepual, HLIIOCTPUPYS €ro
IIpUMEpPaMH POTrpaMM.

«HE 3a4YTCHO»: MaTcpual HC YCBOCH HWJIM YCBOCH YAaCTHUYHO, CTYACHT 3aTpyAHACTCA IHNPHUBCCTHU
MPUMEPBI TTPOTPaMM, PEANM3YIOIINX TOCTABICHHBIE 3a/laud; JIOBOJIBHO OTPAHWYCHHBIH 00BEM
3HaHUM NPOrPaMMHOI0 MaTeprala.

Onenka Kputepuu onieHnBaHUS 110 3K3aMEHY
OLIGHKY «OTJIMYHO» 3acCiIy’kKMBaeT CTYACHT, OCBOMBIIMM  3HaHUS,
Bricokuit YMEHMsI, KOMIIETEHIMM U TEOpeTUYEeCKHil Mmarepuan Oe3 mnpoOesos;
YPOBEHB «5» BBIMOJIHUBIIMN BCE 3a/laHusi, MPEAyCMOTpPEHHbIE YYEOHBIM IIJIaHOM Ha
(oTIIM4HO) BBICOKOM Ka4€CTBEHHOM YpPOBHE; MPAKTUYECKUE HABBIKU

po(hecCHOHATLHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.
OLICHKY «XOPOILIO» 3aCIy’KUBAET CTYAECHT, IPAKTUYECKHU MOJHOCTBIO

Cpennuit . .
YPOBEHD OCBOWBIIIMI 3HAHWS, YMCHHS, KOMIICTCHIIMM W TEOPETUYCCKHIA
(xopomo) MaTepuaj, ydeOHbIe 3aJaHHs He OICHECHBI MAKCHMAJIBHBIM YHCIIOM
0aJIJIOB, B OCHOBHOM C(HOPMUPOBAIT TPAKTUYECKUE HABBIKH.
Toporossiii OLEHKY «YJIOBJICTBOPHTENLHOY  3aCIY)KUBACT CTYACHT, HACTHYHO C
YPOBEHb 3» npooeaMu (OCBOWBIIMI  3HAHHSA,  YMCHWS, — KOMIETCHIMH 1
(YLOBIETBOpHTE TCOPETUYECKHI Marepuall, MHOTHE YydYeOHble 3aJaHus JHOO He
1bHO) BBINOJIHWJI, JIMOO OHM OIIEHEHBI YHCJIOM OajlTIoB ONU3KUM K

MUHUMAaJIbHOMY, HEKOTOPbIE TPAKTHYECKHE HABBIKM HE C(HOPMUPOBAHBI.
MuHUMaNbHBI | OIIEHKY «HEYJOBIETBOPUTEIBHO» 3aCIyKUBAET CTYACHT, HE OCBOUBIIIHIA

YPOBEHB «2» 3HaHUS, YMEHUS, KOMIICTCHIIMA W TCOPETHYECKUH MaTepuall, y4eOHbIQ
(HeyTOBIIETBOPH | 3aJaHUs HE BHITIOJHWI, PAKTUIECKHAE HABBIKU HE C(HOPMHUPOBAHEL.
TEJIHHO)

OueHOYHBIE CpEACTBAa Uil WHBAJIUAOB W JHI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI BEIOMPAIOTCS C YUYETOM MX MHIUBHIYAIBHBIX ICUXO(PHU3MYECKUX OCOOCHHOCTEIA.

— mpu HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OIPAaHWYEHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI ITPEAOCTABIISIECTCS JOMOIHUTEIBHOE BPEMS [T IOATOTOBKY OTBETA HA dK3aMEH€e;

— TpY MPOBE/ICHUH TPOLIETYPBI OLICHUBAHUS PE3yIbTaTOB 00YUYEHMsI MHBAIHJIOB U JIHII C
OTpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI ITPEAYCMATPUBACTCS MCIIOJIB30BAHUE TEXHUYECKUX
CpEICTB, HEOOXOAUMBIX UM B CBSI3M C MX MHAWBUAYaIbHBIMUA OCOOCHHOCTSIMU;

— TIpH HEOOXOAMMOCTH ISl 0OYUAIOIIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS
W WHBAIWAOB TIpOLENypa OLEHHBAHUS pE3yJIbTaTOB OOYyYEHHsS 110 JTUCHUILUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ITATIOB.

[Mpouexypa oueHWBaHUS pPE3yIbTaTOB OOyYEHHS HWHBAIWAOB W JIMI[ C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3/I0pOBbSl 10 JAUCLUIUIMHE (MOAYNIO) HpeAycMaTpHBaeT IpeJoCTaBICHUE
uHpopMmanuu B (GopMax, aJanTUPOBAHHBIX K OrPAHUYEHUSIM HUX 3JI0pPOBbsI M BOCHPUATHUS
UHpOpPMALIUK:

JInst I ¢ HapyIISHUSIMH 3PEHUSL:

— B IIEYaTHOW (pOpMe YBEIMYEHHBIM HIPH(TOM,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIeHUsSMHU CllyXa:

— B I1e4aTHOMH (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jnist a1 ¢ HapyIEeHUsIMU OTIOPHO-ABUTaTeIbHOIO arnmapara:



— B mieuaTHo hopme,

— B (hopMe DIEKTPOHHOTO JOKYMEHTA.

I[aHHBII\/JI MEPCUCHb MOXCT 6BITB KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
o0yJaromuxcsl.

5. Ilepedens ydeGHO# THTEpaTypsl, HEPOPMAIHOHHEIX PECYPCOB M TEXHOIOTHI
5.1. YuebHas muTepaTypa
5.1.1. OcHOBHas muTEpaTypa

1.

2.

3.

3opuu B. A. MaremaTudeckuii aHanm3: y4eOHHK JUIs CTyIeHTOB By30B. U. 1 / B.
A. 3opuu. - U3zn. 5-e. - M.: MITHMO, 2007. - 657 c.

3opuu B. A. MaremaTudeckuii aHanm3: y4eOHHK JUIsl CTyIeHTOB By30B. U. 2 / B.
A. 3opuu. - U3x. 5-e. - M.: MITHMO , 2007. - 789 c.

Bbapcyxosa B. 10O., [lamok 3. b. Maremaruueckuil ananus: yuedHoe nocodue s
CTYAEHTOB 2 Kypca (aKyjabTeTa MaTeMaTUKU U KOMIbIOTEPHBIX Hayk. Y. 2 / Dak.
MaTeMaTHKU U KOMIIbIOTepHBIX Hayk KybaHckoro roc. yn-ta. - Kpacuoaap:
[[Tpoceemenue-tOr], 2014. - 72 c.

Kynpssues JI.JI., KyracoB A.Jl., Yexnos B.U., Ilabyuun M.U. Co6opHuK 3a1a4 1o
Marematuyeckomy ananuzy. Towm 1. [Ipenen. HempepbIBHOCTS.
Huddepenuupyemocts. M.: Gusmarnut, 2010. — 496 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2226

Kynpssues JI.JI., KyracoB A.Jl., Yexnor B.U., llabyrana M.U. Co6opHuUK 3a1a4 110
MareMarnyeckoMy aHanuzy. Tom 2. MHrerpansl. Paael. M.: @usmarnur, 2009. —
504 c.

http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2227

Kynpssues JI.JI., KyracoB A.Jl., Yexnor B.U., llabyrana M.U. CoéopHuUK 3a1a4 110
MaremMaThuyeckomy aHanuzy. Tom 3. OyHKIMH HECKOTBKUX MEPEMEHHBIX.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2220

bepman, I'.H. C60pHUK 32134 110 KypCy MaTEMaTHYECKOTO aHaIu3a [ DJIEKTPOHHBIN
pecype] : yue6. mocobue — InextpoH. naH. — Cankt-IletepOypr: Jlans, 2016. —
492 c. https://e.lanbook.com/reader/book/73084/

5.1.2. [lonomauTensHas JIUTEpaTypa

1.

Adanacwena T. H., bapcykosa B. 0., bauypckas A. ®., 3acsaako O. B., [amox M. B.
[IpakTukym nmo MmareMaruueckoMy aHanu3y (OyHkuuu u rpadukn): yaeOHoe mocooue
JUTsl CTyIeHTOB 1 Kypca dakyapTeTa MaTeMaTHKH H KOMITbIOTepHBIX HayK KyoI'Y /, -
2-e 3. - Kpacuonap, 2013. - 87 c.

Kynpssues, JI. . Kypc maremarnyeckoro ananusa B 3 T. Tom 1: yueOHUK 1715
6axanaBpos / JI. JI. KynpsBues. — 6-e uza., nepepad. u nomn. — M. U3narenscTBo
FOpaiir, 2017. — 703 c.
www.biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-ES7E32874DCO0

. Kynpssues, JI. 1. Kypc maremarnueckoro ananusa B 3 T. Tom 2 B 2 kHurax. Kuawra 1:

yueOHUK 17151 akajemuueckoro 6akanaspuara / JI. . KynpsBues. — 6-e uzn.,
nepepad. u gon. — M.: U3natensctBo FOpaiit, 2017. — 396 c.
www.biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2
Kynpssues, JI. /1. Kypc maremarndeckoro ananusa B 3 T. Tom 2 B 2 kaurax. Knura 2 :
yueOHUK 17151 akazemuueckoro 6akanaspuara / JI. JI. Kynpssues. — 6-e uzf.,
nepepad. u gon. — M. : M3parensctBo FOpaiit, 2017. — 323 c.
www.biblio-online.ru/book/085ABCIE-507F-4FC7-BCD7-66168 1 AA3382
Kynpssues, JI. 1. Kypc maremaruyeckoro ananusa B 3 T. Tom 3: yueOHUK 115
6akanaspos / JI. 1. KynpsBues. — 6-e uzn., nepepad. u gon. — M.: M3garenscTBo
IOpaiit, 2017. — 351 c.
www.biblio-online.ru/book/SDF5043B-0826-4B08-9CF5-E8F4F92C7970




6. Huxonsckuit C.M. Kypc marematnueckoro ananusa. M.: ®usmaraut, 2001. — 591 c.
https://e.lanbook.com/reader/book/2270/

7. ®uxrenromnsll, I.M. Kypc nuddepenunansnoro n uaTerpansHoro ucuucienus. B 3-x
TT. Tom 1 [Dnekrponnstit pecypc]: yued. — Dnektpos. nan. — Cankrt-IlerepOypr:
Jlanb, 2016. — 608 c.
https://e.lanbook.com/reader/book/ 71768 /

8. ®uxrenromnsi, .M. Kypc nuddepennumansroro n naTErpansHoro ucuucieHus. B 3-x
TT. ToMm 2 [DnexTpoHHbIi pecypc]: yued. — Dnexktpon. gaH. — Caunkrt-IlerepOypr:
Jlanb, 2016. — 800 c.
https://e.lanbook.com/book/71769

9. ®uxrenromnsi, .M. Kypc nuddepenunanbHoro n MHTErpaibHOTO UCUUCIICHUS:
YueOuuk. B 3-x 11. ToMm 3 [DnekTpoHHBIH pecypc]: yued. — DIeKTpoH. 1aH. —
Cankr-IletepOypr: Jlans, 2009. — 656 c.

https://e.lanbook.com/reader/book/409/

5.2. Ilepuogudeckas IATEpaTypa
1. basel nanneix kommanuu «Mct Bero» http://dlib.eastview.com
2. DOnexrponnas 6ubnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTCpHET-pecypcHl, B TOM YUCIIe COBPEMEHHEIE IPOYEeCCHOHATBHEIEC 0a3bl

JaHHBIX H HH(bOpMaIIPIOHHBIC CITPABOYHBIC CHCTCMBL

OrexTpoHHO-0MOMIOTEeTHBIe cCHcTeMEI (OBC):

1. OBC «IOPAUT» https://urait.ru/

2. PBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IMpodeccronansHbIE 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uznarensctBa Wiley https://onlinelibrary.wiley.com/

Hayuynas snekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

6. TloMHOTEKCTOBBIC apXMBHI BEIYIIMX 3aIaIHBIX HAYYHBIX )KYPHAJIOB Ha Poccuiickoit

kv

miatdopme HaydHbIX xypHaroB HOMKOH http://archive.neicon.ru

7. HanmoHanbHas 31eKTpOoHHAs OMOIHMOTEKa (IOCTYN K DJIEKTPOHHOM OMOIMOTEKE

mucceptanuii Poccuiickoit rocynapctBennoii 6ndauorexu (PI'B) https://rusneb.ru/

8. Ilpesmnmenrtckas 6ubamorexa uM. b.H. Enprina https://www.prlib.ru/
9. DnekrponHas kojuiekus Oxcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https:/link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks:_https://link.springer.com/

17. "Jlexktopuym TB" http://www.lektorium.tv/

18. Yuuepcuterckas nHpopmanronHas cucreMa POCCHUS http://uisrussia.msu.ru




WHadopManioOHHEIe CIIpPaBOYHBIE CHCTEMBI:
1. Koncynwrant [lmtoc - cripaBoyHas mpaBoBasi CUCTeMa (AOCTYII MO JTIOKAIBHOM CeTH C
KOMIIBIOTEPOB OUOITUOTEKH )

Pecypchl cBOOOAHOrO JOCTyma:

1. Kadenpa Bricueit anredpst MI'Y
http://halgebra.math.msu.su/wiki/doku.php/courses:studprac2015

2. Camapos K.JI. IIpe3enTarus A CTyI€HTOB 110 MaTEMaTHKE
http://www.resolventa.ru/metod/student/determinant.htm

3. AmepuKkaHCKas maTeHTHas 0a3a naHHbBIX hitp://www.uspto.gov/patft/

4. TlomHble TEKCTHI KaHAACKUX auccepTauuid http:// www.nlc-bne.ca/thesescanada/

5. KubepJlenunka (http://cyberleninka.ru/);

6. MuHHCTEpCTBO HAyKH U BbICIIEro oopazoBanusi Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

7. ®enepansHbiii moptan "Poccuiickoe oopazoBanue” http:/ www.edu.ru/;

8. Mudopmanmonnas cucrema "EnnHoe 0kHO TocTyna K o0Opa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

9. Enunas xomnexius nudpoBbix 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

10. denepanbHbIN HEHTP UHPOPMALITMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http:/fcior.edu.ru/);

11. IIpoekt I'oCcynapCTBEHHOrO MHCTUTYTA pycCKOTO s3bIka uMeHn A.C. IlymkunHa
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBouyHo-uH(pOpManMOHHBIN opTan "Pycckuii s3eik" http://gramota.ru/;

13. Cmyx0a TeMaTHYeCKHX TOJKOBBIX ciioBapei http://www.glossary.ru/;

14. CnoBapu u SHIMKIONEUH http://dic.academic.ru/;

15. OO6pazoBatenpHbIN mopTan "Yueba" http://www.ucheba.com/;

16. 3akonompoekT "O06 ob6pazoBanuu B Poccuiickoit denepamuu'". Bormpocs! U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co6CcTBEeHHEIC ANIEKTPOHHEIE 00pa3oBaTeIbHBIE H HH)OPMALMOHHBIE PECYPCH

Ky6I'Y:

1. Cpena MOAYJIBHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, y4eOHO-METOIUICCKUX KOMIIJIEKCOB, TyOIUKAINi 1
koH(pepennmii http://mschool.kubsu.ru/

3. bubnunoreka nH(M)OPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DOnextpoHHbIN apxuB JokyMeHTOB KyOI'VY _http://docspace.kubsu.ru/

5. DneKTpoHHBIE 00pa30BaTeNbHBIC pecypchl Kadenpbl HHOOPMAIMOHHBIX CUCTEM |

TexHoJoruii B oOpaszoBanmu KyOI'Y wm nHayuHo-meromumdeckoro xypHana "[IIKOJIBHBIE
I'OABI" http://icdau.kubsu.ru/

6. Merommaeckue ykazanus i1 00yJaromuXxcs II0 OCBOSHHIO AUCIIUILIMHEI

B ocBoeHMU NUCHUIUIMHBI WHBAaTUAAMHU M JUIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3M0pOBBsl OOJBINIOE 3HAYCHHE HMMEeT WHAMBHAyalbHas ydeOHas pabora (KOHCYIbTAIMM) —
JIOTIOJIHUTEBHOE pa3bsICHEHNE YUeOHOTr0 MaTepuania.

WNupuBuayanbHble KOHCYJBTAIMM 10 TPEIAMETY SBISIFOTCS  BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOITUM MHIUBUYaTU3alUU O0YUEHUS 1 YCTAaHOBJICHUIO BOCIIUTATEIFHOTO KOHTAKTa
MEXIy TpernojaBarteieM M OOy4aroluMCs HWHBAJIWIOM WU JIMIOM C OTPaHUYEeHHBIMH
BO3MOXKHOCTSIMH 3I0POBBSL.

7. MaTepHalbHO-TeXHHIECKOE 00eCIIeucHNE IO TUCITUTLINHE (MOIYIIIO)



HanmMeHoBaHUE CrienUaIbHEIX OCHAIIEHHOCTD CIIEUATbHEIX [TepeueHb TUIIEH3NOHHOTO
HOMEICHUI HOMeEICHHUH HPOTPAMMHOTO 00ECIICUEeHHS
VYueOHbIe ayIUTOPHU st | MeOeinb: yueOHast MmeOelb Microsoft Office
MPOBEJICHUS 3aHATHH JEKIIMOHHOTO | TeXHHYeckue cpeacTBa 00y IeHUS:
THIIA 9KpaH, IPOEKTOP, KOMIILIOTEP
VYueOHbIe ayAUTOpUH st | MeOenb: yueOHast MmeOelb Microsoft Office
HPOBEICHUS 3aHATHil | TexHUYecKue cpeacTBa 00y ICHUS:
CEMMHAPCKOTO THIIA, IPYNIOBBIX H| 3KPaH, IPOCKTOP, KOMIIBIOTEP
WHAUBHUIYaJbHBIX  KOHCYJBTALHH,
TEKyIEro KOHTPOJIS u
MPOMEXKYTOUHOH aTTecTaluu
Jnga  camocToATenbHOW  paboThl  OOyyaromuXcs MNPEeAyCMOTPEHBbl  MOMEIEHUS,

YKOMILJICKTOBAHHBIC CHCHI/IaHI/I?;I/IpOBaHHOﬁ MG6CJ’IBIO, OCHaIlICHHBIC KOMHBIOTepHOﬁ TEXHHUKOMH C
BO3MOXXHOCTBIO IIOJKIIOYCHUSA K CCTU ((I/IHTepHeT» H o0ecIeUeHHEM A0CTyIIa B JJCKTPOHHYIO

nH()OPMAITMOHHO-00Pa30BaTEIIbHYIO CPEy YHUBEPCUTETA.

HaunmenoBanue nomMenieHui ais
CaMOCTOATENLHON paboThI
00yYaromuxcs

OcHaeHHOCTh TOMENeHUH 1
CaMOCTOATENLHON paboThI
00yJaronmxcst

[lepeyens MMLIEH3MOHHOTO
MPOTPaMMHOT0 00ecTIeueHHsI

TTomemenue i1 caMOCTOSITEIILHOM
paboThl 00yJaroIMXCs (YUTATBHBINA
3an Hay4noii 6ubnuoTexn)

MeOGenb: yueOHas MmeOeb
Kommiekt  crenumanu3npoBaHHON
MeOeTH: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBaHue: KOMIBIOTEpHAas
TEeXHHKa C MOAKIIOYEHHEM K
uH(pOpMaIIMOHHO-
KOMMYHHUKallMOHHON
«/HTepHeTY? M JOCTyIOM B
JNIEKTPOHHYI0  MH(OPMAIIIOHHO-
00pa3oBaTeIbHYIO cpeny
00pa30BaTeNIbHOM  OpraHMU3alNy,
Be0O-KaMephl, KOMMYHHKAI[HOHHOE
obopynoBanne, obecneduBaonice
JOCTYl K  CEeTH  HWHTEpPHET
(mpoBogHOE COEIUHEHNE "
OecrnpoBOIHOE  COSNUHEHHE 10
texHojoruu Wi-Fi)

CECTH

TTomemenue a1 caMOCTOSITEIILHOM
pabotsl obyqaromuxcst (aya.301H,
3091, 320H)

MeOGenb: yuebHas mebelb
Kommnexkr  crneumann3upoBaHHON
MeOernH: KOMIIBIOTEPHBIE CTOJIbI
Ob6opynoBaHue: KOMIBIOTepHAs
TEXHHKa C MOAKIIOYCHHEM K
nH(POPMAITOHHO-
KOMMYHUKalIHOHHOM
«/HTepHeT» M JIOCTyIOM B
SNIEKTPOHHYI0  MH()OPMAIOHHO-
00pa30BaTeIIbHYI0 cpeny
00pa30oBaTeNIbHOW  OpraHM3allvy,
BeO-KaMepbl, KOMMYHUKaIIMOHHOE
obopynoBanne, obecrednBalonce
JOCTYl K  CETH  HWHTEpPHET
(mpoBogHOE COeIMHEeHne "
OecnpoBOHOE  COEOUHEHHE IO
texHooruu Wi-Fi)

CETH
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