MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagiaenne noaroropku/cnenuaibHoctsb: 01.03.02 IIpuknagHas MaTeMaTHKa U HHpopMaTHKa

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: MaremMaTudeckoe u nporpammHoe odecnevyeHue
BBIYHCIUTEJIbHBIX MAIIUH 1 KOMIIBIOTEPHBIX cereii

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
MATEMATUYECKHUU AHAJIN3

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 006pa3oBaTeIbHOI
Oo0si3aTenbHas
NMPOrPaMMBblL:
o JUCHHUILIMHDLI 10 Y4e0HOM
Ne pucnun 0 yuebuomy B1.0.12
TJIAHY:
1 cemectp - 7;
TpynoeMKOCTh B 3a4€THBIX 2 cemecTp - 6;
eIMHHNIAX: 3 cemectp - 7;
Bcero - 20
Yacos (Bcero) no yueoHoM
( ) moy y 720 yacoB
ILUIAHY:
1 cemectp - 64 yaca;
2 cemecTp - 48 yaca;
Jlekunu p >

3 cemecTp - 64 yaca;
Bcero - 176 yaca

1 cemectp - 64 yaca;
2 cemecTp - 48 yaca;
3 cemecTp - 64 yaca;
Bcero - 176 yaca

HpaKTuqeume 3aHATHHA

JlaGopaTopHble pa6oThI He NMpeyCMOTPeHOo YUeOHbIM IVIAHOM

1 cemectp - 2 yaca;
2 cemecTp - 2 yaca;
3 cemecTp - 2 yaca;
BCero - 6 yacos

Kouncynbranuu

1 cemectp - 121,5 yaca;
2 cemectp - 117,5 yacos;
3 cemectp - 121,5 yaca;
Bcero - 360,5 yaca

CamocrosiTesbHasi padora

B ToM ynciae Ha KII/KP He MpeyCMOTPeHO Y4eOHbIM IJIaHOM
WHas koHTaKkTHasi padora NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KontpoasHnas padora
PacuerHo-rpaduueckas padora
Kos10kBuym

HpOMe)KyTO‘[HaH aTrrecranusd:

JK3aMeH 1 cemectp - 0,5 yaca;
JK3aMeH 2 cemecTp - 0,5 yaca;
JK3amMeH 3 cemectp - 0,5 yaca;

Bcero - 1,5 yaca




Mocksa 2025



NPOI'PAMMY COCTABMUJI:
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
e ocBOeHMS] THCHMILUIMHBI. COCTOMT B M3YYCHHH OCHOB MAaTEMAaTHUYECKOTO aHAJIM3a, TEOPHU
TuQGepeHIMaIbLHOT0 U HHTETPATHbHOTO HCYHCICHHS. .

3agaun AMCHMIIINHBI

- U3yYEHHUE TEPMUHOJIOTUU U OCHOBHBIX PE3YyJIbTAaTOB TEOPUU MIPECIIOB;

- U3y4YEeHHE TEPMHUHOJIOTHUH U METOJI0B TeopHuH TuHepeHIINaTbHOT0 HCUUCIICHN (QYHKIIUU OJTHOM
Y HECKOJIbKHX JICHCTBUTEIbHBIX TEPEMEHHBIX;

- IpUOOpETEeHNE HABBIKOB HCCiIe10BaHUS GYHKIUI U MOCTPOSHUS IpapuKOB;

- U3yYCHHE TEPMHUHOJIOTHH H METOJIOB TCOPUH MHTETPATHHOTO UCUUCIICHUS (QYHKIIMH OJHON 1
HECKOJIbKUX JeHCTBUTEIbHBIX EPEMEHHBIX;

- I3Y4YCHHE TEPMHHOJIOTHH H METOJIOB TCOPHH YUCIIOBBIX U (PYHKIIMOHATBHBIX PSIIOB;

- U3y4YEeHHE OCHOB BEKTOPHOI'O aHAJIN3a;

- MPUOOPETEHNE HABBIKOB MPUMEHEHHSI METO/I0B MaTEMAaTUYECKOr0 aHaIi3a JIJIsl PEIICHHS 3a/1a4.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
MPUMEHSITh
(dyHIaMEeHTalIbHbIE 3HAHMUSI,
MOJTy4YeHHBIEC B 00JaCTH
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HayK, U
UCTIOJIB30BATh UX B
npodeccuoHanbHOM
JeSITeTbHOCTH

N-1lonk-1 [emoHCTpUpYeT
3HAHHUE TCPMUHOJIOTHH,
OCHOBHBIX PE3yJIbTaTOB U
METOJI0B 0a30BBIX JUCIUIIINH
B 00/1aCTH MaTeMaTHYECKUX

HayK

3HATh:
- TEPMUHOJIOTHIO U OCHOBHBIC PE3YJIbTAThI
TEOPUU IPEJIEIIOB;

- PU3HAKU CXOJIUMOCTH HECOOCTBEHHBIX
HMHTETPAJIOB;

- TEPMUHOJIOTHIO U METOJIbI
nudepeHIMATBHOTO HCUUCICHUS

(G YHKIMI HECKOJIBKUX TEUCTBUTEIBHBIX
MEPEMEHHBIX;

- TEPMUHOJIOTHIO U 0a30BbIE PE3yIbTATHI
BEKTOPHOI'O aHAJIN34;

- PU3HAKU CXOJIUMOCTH YHUCIIOBBIX PAJIOB.

YMETB:
- aHAJIU3UPOBATH IIOBEICHUE

HECOOCTBEHHBIX UHTETPAJIOB;

- HCCIIEI0BaTh HA CXOUMOCTh

(G yHKIIMOHAJIbHBIE PsIIbl U HECOOCTBEHHBIE
MHTETpajbl, 3aBUCAIINE OT apaMeTpa;

- BBIYHCIIATH IPEJIEIT TOCIEA0BATEIbHOCTH;
- BBIUUCIIATH Npeaen QyHKIumy;

- HCCJIeI0BaTh YMCIIOBbIE PSJIbl HA
CXOAMMOCTb.

OIIK-1 Cnocoben
IMPUMCHATH
(GyHIaMeHTaTbHbIC 3HAHHS,
MOJTy4YeHHBIE B 00JaCTH
MaTeMaTUYECKUX U (HJIH)
€CTCCTBCHHBIX HAYK, U
UCIIOJIb30BaTh UX B
npodecCuOHATbHON
JeSITeIbHOCTH

N-2o0mk-1 Mcronpiyer
0a30BbIe 3HAHUS U METOJIBI
MaTeMaTHYECKUX HAYK JJIs
peHIeHI/ISI HpI/IKJ'IaI[HI)IX 3aga4

3HATh:

- mpaBuia qudepeHpoBanns QyHKIUN
OJHOMN AEHCTBUTEIBHON IEPEMEHHOMN 1
IIPUJIOKEHNUS ITPOU3BOTHOM;

- OCHOBHBIE METO/bl HHTETPUPOBAHUS
GyHKIUH OHON AeCTBUTEIHHON
IIEPEMEHHOI;

- METO/1bl MHTETPAJILHOTO0 UCYUCIICHUS
(GyHKIMI HECKOJIBKUX I€HCTBUTENBHBIX
IIEPEMEHHBIX.

4




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YMETB!

- BBIUUCIIATh UHTErPasIbl OT (PyHKIMIT
OJIHOW JIEMCTBUTEIIBLHOMN IIEPEMEHHON;

- UCIOJIb30BATh METO/IbI BEKTOPHOT'O
aHaJIN3a B MPHJIOKEHHSIX;

- BBIUUCIIATH IPOU3BOJHYIO U
muddepenman GyHKIUN U UCTIOIB30BaTh
UX B IPUIIOKEHUSAX;

- aHAJIM3UPOBATH TMOBEACHUE
BEIIECTBEHHBIX (DYHKIIMH;

- UCTIOJIH30BATh OIPE/ICIIEHHBIC HHTEIPAJIBI
B IIPUJIOKEHUSX;

- BBIYUCIISATH YaCTHBIE TPOU3BOIHBIC U H
muddepennpan GyHKIIMH HECKOIbKUX
JEMCTBUTEIBHBIX IEPEMEHHBIX U
UCIOJIb30BATh X B MPHIIOKEHUIX;

- BBIYUCIIATH MHTETPANIBI OT (PYHKITHIA
HECKOJIbKUX JeHCTBUTENbHBIX
MIEPEMEHHBIX U HCIIOJIb30BATh UX B
PUIOKEHUSX.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelnbHON Iporpamme
MaremaTnueckoe W NpPOrpaMMHOE OO0€CleYeHHE BBIUMCIMTEIbHBIX MAalIMH U KOMIIBIOTEPHBIX CETeH
(manee — OIIOII), nanpaBnenus noarotoBku 01.03.02 Ilpuknannas Marematuka W HH(oOpMaTHKa,

YpOBEHb 00pa30oBaHus: BhIcIiee 00pa3oBaHue - OaKalaBpuar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 20 3aueTHbIX eauHull, 720 JacoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BBenenue B ananms 109 1 30 - 35 - - - - - 44 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
(Teopws penenos, W3y4yeHune TeopeTHIeCKOro Marepuaia mno
HENPEepPhIBHOCTH) pa3zneny "Beenenue B aHamu3 (Teopus
1.1 | MuoxectBa. Yuciossie 39 12 - 12 - - - - - 15 - MIpeIesoB, HEMPEPHIBHOCTH)"
MOCJIeI0BATENBHOCTU Iloozomogka domauinezo 3adanua:
1.2 Ipenen Gpyukiuu 39 10 - 14 - - - - - 15 - IloaroroBka qOMaIIHETO 3aJaHUs HAIIPABIICHA
1.3 HenpephIBHOCTD 31 8 - 9 - - - - - 14 - Ha OTpabOTKy YMEHUH pelIeHns 3a1ad 1Mo
byHKIIIN TeMaM pa3zena "BBeneHue B aHanu3 (Teopus

MIpeeIIoB, HePEePHIBHOCTE)". JloMamrHee
3aJlaHue BBIAACTCA 110 H3YUYCHHOMY B paszene
Mmarepuany. CTyIeHTy He0OX0ANMO BBITIOJIHUTh
MOZI0OHBIC 3aJaHUs TT0 TEMaM pasJiena
Ilo0z0mogKka K KOHMPOILHOU padome:
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHIA MaTepHall U IPUMEPHI peIICHHUS
3a/1a4 1mo TemMam pasjena "BBeneHue B aHaIu3
(Teopus mpeenoB, HENPEPHIBHOCTE)".
I1o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue Matepuana no paszaeny "Bpenenue B
aHaiu3 (TeopHs IpeJesioB, HENPEPHIBHOCTH)"
Ilod2omogxa pacuemnvix 3a0anuii: 3araHue
BBITIOJTHSACTCS MHAMBUAYaJIbHO 110 BApUAHTaM.
CryneHTy HeOOXOIMMO PEIIUTh 3a/1a91
TUTIOBOTO pacuera no teme "[Ipenensl,
HETIPEPHIBHOCTH' COTJIACHO BAPHAHTY.
H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], c. 87-108, 192-195




[3], c. 54-68, 92-96, 121-126, 131-133
[5], c. 16-17, 21, 49-57, 58, 72-74, 82-83
[6], c. 4-36
[11], c. 54-68, 92-96, 121-126, 131-133
[12], c. 16-17, 21, 49-57, 58, 72-74, 82-83

Huddepernnansraoe
HCcYUCIeHNE ()YHKITHN
OZIHOM NepeMEHHOU

78

24

20

34

2.1

Huddepernnansraoe
HCcYUCIeHUE ()YHKITIH
OJIHOM MepeMEeHHOU

78

24

20

34

Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTPabOTKY YMEHHUH peIIeHNs 33/1a4 TI0 TeMe
" TuddepeHnnanbHOE HCUUCICHUE ()YHKITH
onHOM mepeMeHHo". JloMariHee 3a1aHme
BBIJJACTCS CTY/ICHTaM I10 U3yYCHHOMY
Matepuany. CTyJIeHTy He0OXOAUMO BBIMOIHUTh
NOZI00HBIE 3aJaHNUs 110 JaHHOM TeMe
Ilo020mo6Ka K KOHMPOILHOU padome:
CryneHTbl He00XOAUMO MTOBTOPUTH
TEOPETHYECKUI MaTepHal ¥ IPUMEPHI pEILICHUS
3amad o Teme "JIuddepernnansaoe
HcUncieHue QyHKINH 0THON epeMeHHON"
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuana 1o pasaeny
"MuddepernnansHOe HCUUCTCHUE HYHKIIUN
OJIHOM mepeMeHHOH"
Ilooz0mogka pacuemupix 3a0anuii: 3ananue
BBITIOJHACTCS. MHIMBUAYaJIbHO 110 BApUAHTAM.
CryIeHTy He0OX0JUMO PELINTh 3aJa4uu
TUIIOBOTO pacyeTa Mo TeMe
" InddepennpaibHoe HCHUCIIEHHE QYHKIIUU
OJIHOH MepeMEHHON" COTJIACHO BapUAHTY.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], c. 235-238, 250-263, 273-287

[3], c. 144-145, 150-155, 163-175
[5], c. 90-94, 103, 105-106, 109, 112-114, 133-

134, 137

[11], c. 144-145, 150-155, 163-175

[12], c. 90-94, 103, 105-106, 109, 112-114, 133-
134, 137

Hccnenosanue
(YHKIHH ¥ TOCTPOCHHE

29

10

10

Iloozomoeka domawnezo 3adanus: Jlomanitee
3aJlaHue BBIJACTCS CTYACHTaM 10 U3YUCHHOMY B
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rpaduKoB paznene "HccnenoBanue QyHKIUHA 1
3.1 Hccnenosanne 29 10 9 - 10 - noctpoeHue rpapukoB” marepuany. CTyneHTy
(GYHKIMH ¥ IOCTpOSHHE HEO0OXO0/IMMO BBITIOJIHUTE 110100HbIE 331aHHS IO
rpauxoB JIAHHOM TEME.
I10020mo6Ka K npaKmu4eckum 3auAmMuam:
W3zy4yenne marepuana 1o pasaeny
"UccnenoBanue GyHKINH U TOCTPOCHHE
rpa¢puxos"”
Tloozomoexa pacuemuvix 3a0anuii: 3axanve
BBITIOJTHSACTCS. MHIMBUAYaJIBHO 110 BapUaHTaM.
CTyneHTy HeOOXO MO PEIIUTh 3a/1a4n
TUIIOBOTO pacueTa no TeMme "lccienoBanue
(GYHKIMI ¥ IOCTpOeHHE rpaKOB" COTrJIaCHO
BapuaHTy
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOG:
[5], c. 126, 130, 141-142, 145-146
[12], c. 126, 130, 141-142, 145-146
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemectp 252.0 64 64 0.5 88 335
Hroro 3a cemecTp 252.0 64 64 0.5 121.5
4 HeonpeneneHusiii 51 2 19 - 30 - Ilodzomogka domawmnezo 3adanus: JlomauiHee
HHTErpaj 3aJlaHUe BBIJAETCS CTYJIEHTaM 110 U3yYeHHOMY
4.1 HeomnpeneneHuprit 51 2 19 - 30 - MaTepuainy o teme "HeonpeneneHHbiit
HHTETpan uaTerpan”. CtyaeHTy He0OXOIUMO BBIIIOJIHHUTH

M0JOOHBIE 3aJaHuUs 110 JAHHOU TeME
Iloozomosxka K KOHmMpoIbHOU pabome:
CrynmeHTaM HEOOXOJUMO TIOBTOPHUTH
TEOPETHUYCCKHIA MaTeprall i IPUMEPHI PEIICHHS
3az1a4 no teme "Heomnpenenenusiit uuTerpan”
Ilo0zo0moeKka K npakmuueckum 3anamusam:
U3yyenue maTepuana mno Teme
"Heomnpenenennsiii nuarerpan”

Iloozomoeka pacuemuwix 3a0anui: 3aganme
BBITIONTHACTCS] HHIWBUYaITbHO 110 BapUaHTaM.
CryaeHTy HeOOXOAMMO PEITUTh 3a1a91
TUTIOBOTO pacueTa no Teme ""HeomnpeneneHHbrit
HHTErpai" COrJIacCHO BapHAHTY

H3yuenue mamepuanog 1umepamypHuix

8




UCMOYHUKO8.
[1], c. 492-501
[5], c. 155-158, 161-164
[7], c. 7-18
[12], c. 155-158, 161-164

OmnpeneneHHBIN
HHTErpai

42

16

20

5.1

OmnpeneneHHBIN
HHTErpai

42

16

20

Tloozomoexa pacuemuvix 3a0anuii: 3axanme
BEITIOJTHACTCS. MHAWBUAIYAIBHO IT0 BAPHAHTAM.
CryneHTy HeOOXOIMMO PEIINTh 3a1a9n
THUTIOBOTO pacueTa mo teme "OmnpeneneHHbIi
HHTETpai" COTJIaCHO BaAPHAHTY
IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
Nzyyenne marepuana no teme "OmnpeneaeHHbII
uHTerpan”
Ilo020mo6Ka K KOHMPOILHOU padome:
CryneHTaM He00X0UMO MTOBTOPHUTH
TEOPETUYECKUI MaTepuall U MpUMEPHI PEeIICHUs
3az1a4 no teme "OnpeneneHHslil narerpan”
Iloozomoska domauinezo 3adanus: Jlomamiaee
3aJjaHHe BBIIACTCS CTYIECHTaM IO U3yUYCHHOMY
Marepuainy o treMe "OnpeneneHHblid
uaTerpan”. CTyAeHTy HeOOXOIUMO BBITOTHHUTE
0T00HBIE 3a/IaHU 110 TAHHOM Teme
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], c. 561-575, 610-615, 638-647
[3], c. 325-330, 341-350
[5], c. 189-190, 193, 208-211
[7], c. 19-26
[11], c. 325-330, 341-350
[12], c. 189-190, 193, 208-211

Hecob6cTBeHnbIE
HWHTETPaIbI

16

6.1

Hecob6cTBeHnbIE
HHTErPajbl

16

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Uzyuenue matepuana mo teme "HecoOCcTBEHHBIE
HUHTErpanb”

Ilod2omogxa pacuemnvix 3a0anuii: 3aiaHue
BBITIONTHACTCS] HHIWBUYaITbHO 110 BapUaHTaM.
CryaeHTy HeoOX0MMO PEITUTh 3a1a91
TUTIOBOTO pacueTa 1o Teme "HecoOcTBeHHBIE
HMHTETpaibl" COTJIACHO BapHaHTY

Iloozo0moexka K KOHMPOJILHOU padome:
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CryneHTaM He00XOIUMO ITOBTOPHUTH
TEOPETUYECKHUH MaTepHal U IPUMEPHI pelleHUs
3agad4 o Teme "HecoOcTBeHHBIE HHTErpasIbl"
Iloozomoska domawinezo 3adanus: Jlomamiaee
3a7laHNE BBIAACTCA CTYCHTaM 0 M3Yy9EHHOMY
MaTepuainy o teme "HecoOcTBeHHBIE
uaTerpansl”. CTyIeHTy He00X0AUMO
BBITIOJTHUTH NOAOOHBIC 3aJaHUS 10 JaHHOH TeMe
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], c. 659-680
[5], c. 201, 203-204
[7], c. 27-30
[12], c. 201, 203-204

Huddepennunanpaoe
ucymciaeHue QyHKIHA
HECKOJBKUX
HePEMEHHBIX

71

26

17

28

7.1

Huddepernunansaoe
UCYHCIICHUE (YHKLIUH
HECKOJBKUX
HepEeMEHHBIX

71

26

17

28

Ioozomoeka domauinezo 3adanus: Jlomauitnee
3aJjaHHe BBIJACTCS CTyACHTAM IO U3yUYCHHOMY
MaTepuaiy B pasznene "Auddeperunansaoe
HCYHCIICHUE (DYHKIMHA HECKOIBKIX
nepeMeHHBIX". CTyIeHTY He00X0AUMO
BEITIOJTHUTB MTOTOOHBIE 33/IaHUS 110 JTAaHHOH TeMe
Ilo020moeKa K KOHmMPOILHOU padome:
CryneHTaM HEOOXOMMO TIOBTOPHUTH
TEOPETHYECKHNA MaTepHall U IPUMEPhI peIICHHS
3ama4 1o pasaeny "Jlubdepennuansaoe
HCYHCIeHUE QYHKINHA HECKOIBKIX
MepeMeHHbIX"

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Wzydenne maTepuana 1mo pa3ueny
"MuddepernnansHOe HCUUCTICHUE HYHKIUH
HECKOJIbKUX MEePEMEHHBIX"

Iloozomoeka pacuemmnvix 3a0anuii: 3aganve
BBITTOJTHACTCSI MHAUBUIYAIBHO ITO BAPHAHTAM.
CryneHTy HeOOXOIMMO PEIIUTh 3a1a9d
TUTIOBOTO pacyeTa Mo TeMaM pasjerna
"MuddepernnanpHoe UCHUCTEHIE (O YHKIHN
HECKOJIPKUX IEPEMEHHBIX" COTJIACHO BApHUAHTY
H3yuenue mamepuanog numepamypHsix
UCHIOYUHUKOB:

[1], c. 429-439. 452-466
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[3], c. 446-454, 467-474, 482-499
[5], c. 288, 291, 293, 295, 297, 306-307, 326,
331, 333-335
[8], c. 8-12, 14-17, 24-27, 30-35
[11], c. 446-454, 467-474, 482-499
[12], c. 288, 291, 293, 295, 297, 306-307, 326,

331, 333-335
DK3aMeH 36.0 - - 0.5 - 33.5
Bcero 3a cemecTp 216.0 48 48 0.5 84 335
Hroro 3a cemecTp 216.0 48 48 0.5 1175
8 Yucossie U 79 22 27 - 30 - Ilo02omoska K ayOumopHvim 3aHAMUAM:
(YHKIIMOHAIBHBIE PSLIIbI IMpopaboTka JeKunH, BBIOJIHEHHE U
8.1 YucnoBsle paasl 36 10 12 - 14 - MOJIrOTOBKA K 3amure jJab. padoTh
8.2 OyHKITMOHATBHBIC 43 12 15 - 16 - Ilodzomoeka domauinezo 3adanus: Jlomaniiee
PAABI 3aJ]JaHKE BBIJACTCS CTYACHTAM [0 U3YUYCHHOMY

Marepuany B pazzene "UucnoBsie u
¢byHKIHOHATBHBIE b, CTyIeHTY
HEOOXOIUMO BHITTOIHUTH MTOOOHBIE 3a1aHUSI 110
JTAHHOU TeEME
Ilo020moeKa K KOHmMPOIbHOU padome:
CrynmeHTaM HEOOXOJUMO TIOBTOPHUTH
TEOPETHYECKHNA MaTepHal U IPUMEPHI peIICHHS
3an1ad no pazaeny "HUuciossie u
(byHKIMOHANBHBIE PsiIbI"
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
W3ydenne matepuana no pazaeny "Huciossie u
(byHKIMOHANBHBIE PsiIbI"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganve
BBITTOJTHACTCSI HHAUBUIYAIBHO IT0 BAPHAHTAM.
CryneHTy HeOOXOIMMO PEIIUTh 3a/1a9n
THUTIOBOTO pacyeTa Mo TeMaM pasjeria
"YucnoBble M QYHKIMOHAIBHBIE PsiIbI"
COTJIaCHO BapHaHTy
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[2], c. 8-26, 73-96
[4], c. 13-35, 40-47
[5], c. 223-227, 229, 231, 232, 236-237, 242-
243, 246-248, 254-257, 261, 263,265
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[9], rn. 6
[10], c. 13-35, 40-47
[12], c. 223-227, 229, 231, 232, 236-237, 242-
243, 246-248, 254-257, 261, 263,265
[13], T1. 6

9 HecoGcTBeHnHbIe 12 5 3 4 Iloozomoska domauinezo 3adanus: Jlomaiitee
MHTETPAJIbI, 3aBUCAIINE 3a7laHNE BBIAACTCA CTYCHTaM 0 H3Yy9EHHOMY
0T mapameTpa MaTepHuaiy B pasnene "HecoOcTBeHHBIE
9.1 HecoGctBennnie 12 5 3 4 MHTETPAJIbl, 3aBUCAIINE OT apamerpa’.
HWHTETPAJIbl, 3aBUCAIINE CryneHTy He0OXOMMO BBIITOIHATH MOJ0OHBIE
OT IapameTpa 3aJlaHusl IO IAHHOM TeMe
Ilo0z0mo6Ka K KOHMPOILHOU padome:
CryneHTaM He00XOIUMO MTOBTOPHUTH
TEOPETUYECKUI MaTepuall U IPUMEPBI PEILICHUS
3ana4 no pazneny "HecoOCTBeHHbIE HHTETPAIBI,
3aBUCSIIKE OT mapamerpa"
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenune marepuana 1o pasaeny
"HecoOcTBeHHBIC HHTETPAIIBI, 3aBUCSIITUE OT
napamerpa"
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[2], c. 528-530
[4], c. 273-275
[10], c. 273-275
10 KpartHsie, 87 25 22 40 Ioozomoeka domauinezo 3adanus: Jlomauitnee
KpHBOHHHeﬁHLIe u 3aJaHUEC BBIAACTCA CTYACHTaM 110 U3YyYCHHOMY
TIOBEPXHOCTHBII Marepuany B paszaene "KpartHele,
MHTETPaJIb KPHUBOJIMHEHHbIE ¥ TOBEPXHOCTHBII
10.1 Kpatnsie, 87 25 22 40 unTerpaisl”. CTyeHTy He00X0IMMO
KPHUBOJIMHEHHbIE U BBITIOJTHUTH NOAOOHBIC 3aJaHUs 110 JaHHOM TeMe
MOBEPXHOCTHBIN Ilod20mo6Ka K KOHMPOILHOU padome:
HHTETpajbl CryneHTaM He0OXOIMMO ITOBTOPHUTH

TEOPETHYECKUI MaTepHall ¥ IPUMEPHI pEIICHUS
3amad o pazaeny "KparHble, KpUBOJIMHEHHEIE U
MTOBEPXHOCTHBIN HHTETPAIIBI"

Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
Wzyuenne matepuana o pasgeny "Kpatasie,
KPUBOJHHEHHBIC M TOBEPXHOCTHBIN HHTETPaJIbl'"
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Ilodzomogka pacuemnvix 3a0anuii: 3araHue
BBIMOJTHACTCS. MHAUBUIYAIBHO MO BAPHAHTAM.
CTyneHTy HeOOXOIMMO PEIIUTh 3a1a4u
THUTIOBOTO pacyeTa Mo TeMaM pasferna
"KpaTHbie, KpHBOJIIMHEHHBIEC U TIOBEPXHOCTHBIH
HWHTETpabl" COTIIACHO BapHaHTY
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], c. 333-340, 355-360, 366-374, 382-387,
[5], c. 368-369, 371-374, 376, 378, 383-386,
389, 401-402, 416-417
[9], to. 7
[12], c. 368-369, 371-374, 376, 378, 383-386,
389, 401-402, 416-417
[13], rm. 7

11

BekTopHblii aHa)IN3

38

12

12

14

Ioozomoeka domauinezo 3adanus: Jlomanitaee

111

BexkTopHblii aHau3

38

12

12

14

3a7laHue BBIAACTCA CTYICHTaM 0 H3Yy9EHHOMY
Marepuaiy B pazzaeine "BekTtopHblil aHanus".
CryneHTy HeoOXOJMMO BBIITOJIHATH MOJ00HBIE
3a7aHusl IO TAaHHOM TeMe

Ilo020moeKa K KOHmMPOILHOU padome:
CryneHTaM HEOOXOMMO TIOBTOPHUTH
TEOPETHYECKHIA MaTepHall U IPUMEPHI peIICHHS
3aza4 o paznaeny "BekropHbril ananu3"
Iloozomogka kK npaKmuuecKum 3aHAMUAM:
W3yuenne maTepuana mno paszaeny "BexTopHsiit
aHanu3"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganve
BBITIOTHACTCS MHAMBHUAYAJIBHO 110 BApUAHTaM.
CryneHTy HeoOXOJMMO PELINTh 3aJauu
THIIOBOTO pacyera 110 TeMaM pasjierna
"BexTopHblii aHaIU3" COINIaCHO BapUaHTY
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[2], c. 490-515
[5], c. 404, 406, 408, 418-420, 422, 427-428,
430-432
[9], T 8
[12], c. 404, 406, 408, 418-420, 422, 427-428,
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430-432

[13], rm. 8
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 252.0 64 - 64 0.5 88 335
HToro 3a cemecTp 252.0 64 - 64 2 - 0.5 1215
UTOrOo 720.0 - 176 - 176 6 - 15 360.5

IIpumeuanue: Jlek — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTAIUH 110 KypCOBBIM IIpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTAIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast kontaktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 ananus (meopus npeoenos, Henpepbl8HOCHb)

1.1. MHoxkecTBa. YnCIIOBBIE MOCIEI0BATEIIBHOCTH

OcCHOBHBIE TIOHATHSI TEOPUU MHOXKECTB. HncaoBble MHOKeCTBA. Onepaliuu HajJi MHOXKECTBAMH.
CuMBOJIMKa  MaTEMAaTHU4YE€CKOW  JIOTUKU.  JIeMCTBUTENIbHBIE  YHUCJIA, CBOMCTBO  MOJIHOTHI
JIEMCTBUTENIbHBIX 4YHCell. MHOXeCTBa, OrpaHUYeHHbIe CBepXy (cHU3Y). OrpaHu4eHHbIE W
HEOrpaHUYEHHbIE MHOXKECTBa. BepxHss (HMXKHSS) IpaHb MHOKeCTBA. TouHas BepXHAsS (HMKHSAS)
rpaib MHOXkecTBa. . CylllecTBOBaHME TOYHBIX BEpXHEH M HIKHEH rpaHed.. Yucnosas
nocJseoBaTeabHOCTh. [Ipenen mocienoBarenbHOCTH. 'eomMeTpuueckass MHTEpHpETalus IMpeaena.
Apudmernueckne CBOHCTBA CXOAALIMXCS IOCIEA0BAaTEIbHOCTeH. ENWHCTBEHHOCTh Tpeaerna
MIOCJIEI0BATEIbHOCTH. OrpaHnu4eHHOCTh cxosencs MIOCJIEI0BATEIbHOCTH. [Ipumep
OrPAaHUYEHHOM I0CIIEIOBATEIIBHOCTH, HE SsBISIOLIEHCS cxonsmeincs. [lpenenpHblid nepexon B
HEpaBEHCTBAX. DbeCKOHEYHO Maias IOCIEeA0BATEIBHOCTh, €€ CBOWCTBA. CBA3b CXOASILIENCS
MOCIICIOBATEIPHOCTH € OECKOHEYHO Majol IOCIIeJOBAaTeIbHOCThI0. beckoHeuHo Oonblnas
MOCIIEI0BATEIHLHOCTh, €€ CBSI3b C OECKOHEYHO Malloil MoclieoBaTeIbHOCThI0. HeorpaHnyeHHOCTh
OCCKOHEYHO OOJIBIION MOCIIeOBATeILHOCTH. [I[puMep HEOrpaHHMYEHHOW TOCIIEIOBATEIIBHOCTH, HE
ABIAIONICHCS ~ OecKkoHeYyHO  OonbplIol  moclefoBarenbHOCThIO  Ilpegen  MOHOTOHHOM
nocienoBareabHocTd. bunom Herotona. Hucno e.. [loanocnenoBarensHocTu. CBA3b CXOAMMOCTH
MOCIIE0BATEIHLHOCTH CO CXOAUMOCTBIO €€ MoArnocienoBareabHocTeld. CBsizb 0ECKOHEYHO OOJBIION
MOCJIEA0BATEIBHOCTH € €€ MOANOCIeN0BaTENbHOCTAMU. YacTuunble ipeaensl. Teopema bonbano-
Beitepmitpacca. BepxHuil ¥ HIWKHMH TpeAenbl IMOCIeI0BATeIbHOCTH. JleMMa O BJIOYKEHHBIX
otpeskax. Kpurepuii Komm cxoaumMocT ociea0BaTeIbHOCTH. .

1.2. IIpenen ¢pyHkmun

[Toustne ¢pyHKIMK U cIOCOOBI ee 3aaanus. J[Ba omnpeneneHus npeaena GyHKIUN B TOUKE U UX
9KBUBAJEHTHOCTh. Pasnuunble Buabl mpenenoB. CpoiicTBa (GyHKUMH, HMEIOMIMX Ipeel
(apudmeTnveckre CBONCTBA, €IMHCTBEHHOCTD TPEJIENa, JIOKAIbHAS OTPaHMYEHHOCTb, TPE/ICTbHBIN
nepexo] B HEPAaBEHCTBax).. 3ameuaTenbHble Mpenenbl. OTHOCTOPOHHUE MpeNeNbl U UX CBS3b C
npenenoM ¢yHkiuu. beckoHeuHo Manble U OeckoHeyHO Oonbiine (QyHKIUU. CBsA3b OECKOHEYHO
Masioil pyHkIMM ¢ 6eckoHeyHO Oonblol ¢yHkuued. CpaBHEHHE MOPSAKOB OECKOHEUHO MalbIX U
O0eckoHeyHO OonblInX (YHKIMH. DKBUBAJICHTHbIE (QYHKIMH. Brluncienue npeaenoB ¢ MOMOUIbIO
SKBUBANEHTHBIX QyHKIMHA. CumBoisl Jlanaay..

1.3. HenpepbiBHOCTD (hyHKIIMU

HenpepbiBHOCTh QyHKIIMH B TOuKke. HempeprlBHOCTH cieBa M cmpaBa. HemnpepbIBHOCTb
ayieMeHTapHbIX (yHKUuN. HenpepbIBHOCTH CyMMBbI, pa3HOCTH, NPOU3BEACHUS U YaCTHOTO
HenpepbIBHBIX — (pyHkumil. CoxpaHeHue 3HaKa HeNpepblBHOM (yHKuuu. HenpepbIBHOCTH
CYNEPHO3UINK HENpepbIBHBIX (QYHKIUI. OAHOCTOPOHHS HENpepbIBHOCTh. PaspeiBbl [-ro u 2-ro
poja, ycTpaHUMBble pa3pbiBbl. TOUKHM pa3pbiBa MOHOTOHHOHM (yHKIMHU.. HempepblBHOCTE (hyHKIMU
Ha HMHTepBajge U oTpe3ke. CBoilcTBa (YHKIMI, HENMpephIBHBIX Ha OTpPE3Ke: OTrPaHHMYEHHOCTb,
JOCTHKUMOCTh BEpPXHEH M HWXHEW rpaHell. PaBHomepHas HenpepbiBHOCTh. Teopema Kanropa.
[Tpumep HenmpepbIBHOW Ha UHTEpBaJie (PYHKIMH, HE SBIIAIONIEH paBHOMEPHO HEMPEPHIBHOIN Ha HEM.
Teopema 0 NPOMEXYTOUHBIX 3HaueHUsAX. Kpurepuil HeNpepbIBHOCTH MOHOTOHHOW ()YHKIIHH.
CymiecTBOBaHHE W HENPEPHIBHOCTH (PYHKIMHM, OOpaTHOM JaHHOM MOHOTOHHOHN HENpepbhIBHON

GyHKIHH. .

2. Juppepernuuanvroe ucuucierue yHKyuy 0OHOU nepemernon

2.1. IuddepennunanbHoe ncuUciIeHne GyHKIUN OJHOM epeMeHHOR
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[TpousBonHas ¢GyHKUMKM B TOuke. ['eoMeTpuyeckuii W (PU3MYECKHIA CMBICT TNPOU3BOJHOM.
HenpepsIBHOCTD QyHKIIMN, UMEIOIICH TPOU3BOAHYI0. [IpriMep HenpephIBHOM B TOUKE (PYHKIIUU, HE
sBistonied nuddepeHuupyemMoit B 3Toit Touke. [IpaBuia BIYMCICHUS TPOU3BOIHON, CBSI3aHHBIEC C
apuQMeTUYECKUMHU JACUCTBUAMH HaJ] QYHKIMSIMH. Y paBHEHHUE KacaTEIbHON M HOPMal K KPUBOM.
[TpousBonnas cnoxnoit Gynkuuu. IlpousBognas obpatHoi ¢(yHkmH. [Ipon3BOAHBIE OCHOBHBIX
aneMmeHTapHbIX GyHkuuid. [IpousBonnas ¢yHkum, 3aganHoil mapamerpudecku. Juddepeniman u
ero cBoiictBa. I[IpomsBomnbie u auddepeHunansl BBHICIIMX TOPSIKOB M HMX CBOMCTBA.
HuBapuantHOCTh (GOpMBI 3amucH mnepBoro auddepenunana. HennpapuaHTHOCTH (HOPMBI 3amUCH
Broporo guddepenmuana. Dopmyna JlelOnumna.. Teopembl 0 cpeqHUX 3HAYeHUAX (s
nuddepennupyembix hyakmmii). Teopembsr @epma, Poms, Jlarpamka, Komm, ux I'eomerpudeckuit
cMbica. Packpeitue HeompeaeneHHocted no mnpaBuwiy Jlonurtansa.. ®dopmyna Teisopa s
MHOTOWICHOB. BwiBox dopmynsr Teisopa mis n+l pa3 aubdepeHumpyemoir  GyHKIHH.
Ocrarounsiii wieH ¢popmynsl Telnopa B ¢popme Ileano u B popme Jlarpamxka. @opmyna Teitnopa
JUISL OCHOBHBIX 3JI€eMEHTapHBIX (QYyHKIUH. PackppiTHe HEONpeneNIeHHOCTe ¢ MOMOIIbIO (HOPMYIIbI
Tewnopa..

3. Uccnedosanue pyuxyuil u nocmpoenue cpaduxos

3.1. UccnenoBanue GyHKIMN U TOCTPOEHHUE IpauKOB

Kpurepuii MOHOTOHHOCTM (QYHKUMHA. OKCTpeMyMbl (GYHKLIHH, JIOKAIbHbIE SKCTPEMYMBI.
HeobOxonumoe ycnoBue »skcrpemyma. JlocraTouHble ycioBus 3kcrpemyma. Haumbonbiiee u
HalMEHblIIee 3HaUCHHsI HeNpephIBHOM Ha oTpe3ke GpyHKuuu. HamnpasieHue BbITYKIOCTH (YHKLUY,
TOYKH Ileperuda u ux Kpurepuu. BepTukanbHble aCHMIITOTH U HaKJIOHHBIE acCUMIOTOTHL. Teopema o
CyLIECTBOBaHMM HaKJIOHHOM acuMnToThl [locTpoenue rpaduka GyHKIHM..

4. Heonpeoenennwlii unmezpai

4.1. HeomnpeienneHHbIN MHTErpall

[TonsiTue nepBoobpazHoit ¢pynkuuu, CoiicTBa nepBooOpa3Hoil. Heonpenenenuslil nuTerpan u
ero cBoiictBa. Tabmuna wuHTerpanoB. MHTerpupoBaHHe MOJICTAHOBKOM UM 1O  YacTsM.
WuTerpupoBanue panuoHaidbHBIX (QyHKIMNA. VHTEerpupoBaHHe HEKOTOPBIX TPaHCLEHIEHTHBIX

byHKIHIA. .

5. Onpedenennviil unmezpa

5.1. OnpeneneHHbIN UHTETpAT

WnterpanbHas cymma. ['eoMeTpuueckuili CMBICT HUHTErpajibHOM CcyMMbl. OrnpeneneHHbIN
unterpan. HeoOxonumoe ycioBue HHTerpupyeMmoctu. llpumep orpaHuueHHONH (QYHKLIUHU, He
ABIISAOLIEHCS UHTerpupyeMoil. Bepxuue n HuxHMe cyMMbl JlapOy. ['eomMerpudeckuii cMbICi CyMM
Hap6y. CaoiictBa cymm [lapOy. Bepxumit u Hwknuil wunrerpansl [lap6y. Kpurepun
UHTErpupyemMocTH. JlocTarouHble yCIIOBHS HMHTErpupyemMocTH. (CBOICTBAa  ONpPEAECICEHHOTO
uHTerpana. TeopeMbl 0 cpenHeM. OnpeneneHHblil HHTErpall ¢ MEPEMEHHBIM BEPXHHUM IPEIETIOM.
Teopembl 0 HempepbIBHOCTH M JU(pdEpEeHIIMPYEMOCTH HMHTErpajla IO BEpXHEMY Npeleny.
CymiecTBoBaHue NEpBOOOpPa3HO y HenpepbslBHOM Ha otpe3ke (yHkiun. dopmyna HeroToHa-
JleitOHuna. BeluncieHue OMNpENEeNIeHHOr0 HHTErpajia IOCPEACTBOM 3aMEHbl TEepEMEHHOW U
IIOCPEICTBOM MHTEIPUPOBAHUs 110 YacTAM. [IpuitoxkeHus onpenesieHHOro HHTerpana s peleHus
buznyeckux M reomerpuyeckux 3anad. [loHsTHe o muomaau 1iockoil ¢urypsl. Berancienue
IUIOINAAM TUIOCKMX (PUTYp B JEKapTOBBIX M MOJSPHBIX KOOpAMHATaX. BeumcieHne oObEMOB Tell.
OrnpeneneHne U BBIMUCIIEHUE ITIMHBI KPUBOM.

6. Hecobcmeennule urmezpajiol
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6.1. HecobcTBEeHHBIC HHTETPAJIBI

HecoOcTBenHnble uHTErpansl ¢ OeckoHeYHbIMH Tpenenamu. Kpurepuit Komm cxomumocTn
HECOOCTBEHHBIX  HMHTErpanioB. Kpurepuii CXOJUMOCTH HECOOCTBEHHBIX HMHTETPAOB  OT
HeoTpuuaTenbHblX (QyHKUMHA. Teopembl cpaBHEHMs. AOCONIOTHAas M YCJIOBHAas CXOAMMOCTb.
CX0aMOCTh B OOBIYHOM CMBICIIE a0COIIOTHO CXOSIErocsi HeCOOCTBEHHOTO MHTEerpana. [Ipu3naku
cxonumoctu Jupuxiie u Abens. HecoOcTBeHHbIE HMHTErpajibl OT HEOIPAaHMUYEHHBIX (DYHKIMH.
Teopembl cpaBHeHHA. AOCONIOTHAas M YCIOBHas cxoauMmocTh. Teopema HproTona-JleiiOnuna,
UHTETPUPOBAaHUE 10 YacTsAM U 3aMEHa INEepEeMEHHbIX B HECOOCTBEHHOM MHTerpaie. MHrerpan B
CMBICJIE I1aBHOro 3HaueHus no Komm.

7. ﬂud)d)epeﬂuuaﬂbﬁoe ucdHucinerue d)VHKl/ﬂ/llZ HECKOJNIbKUX nepemeHHblx

7.1. Auddepenunanbuoe nucuancienue GyHKINI HECKOIBKUX MTEPEMEHHBIX

MHoxecTBa Ha IUIOCKOCTM M B IPOCTpaHCTBe. PaccrosiHMEe MEXIy TOYKAMH N-MEPHOTO
€BKJIMJIOBA TIPOCTPAaHCTBA M €ro CBOWCTBA. BHyTpeHHHE M TIpaHWYHBIE TOYKHM MHOKECTBA.
OTkpbITBIE W 3aMKHYThle MHOXxecTBa. KommnakTHble MHokecTBa. OOnacTe M €€ IpaHMIA.
[TocnenoBarenbHOCTh TOUYEK B N-MEPHOM IpocTpaHcTBe. CXosmascs nociae10BaTelIbHOCTb. CBsI3b
CXOOUMOCTH IIOCJENOBATEIbBHOCTh TOYEK B N-MEPHOM IIPOCTPAHCTBE CO  CXOAHUMOCTBIO
IIOCJIEIOBATEIBHOCTEN €€ KoopAauHaT. OyHaamMeHTanbHas 10CIEI0BAaTEIbHOCTh TOYEK B N-MEPHOM
npoctpanctBe. Kpurepuit Ko-mm. OrpaHuuyeHHas IOCIENOBATEIbHOCTh TOYEK B N-MEPHOM
npoctpancTBe. Teopema bombnano-Beiiepmrpacca.. [lpenen GyHKIIMN HECKOIBKUX MEPEMECHHBIX.
HenpepbiBHOCTh B TOuke M oOiacTu. HempepbIBHOCTh CyNnepno3uLuu HENpepbIBHBIX (YHKIHH.
OrpaHM4eHHOCTh W JIOCTHXKMMOCTh BEpPXHEH W HIDKHEH rpaHedl (yHKIUI, HENpepbIBHBIX Ha
KoMmmakTax. Teopema O MPOMEKYTOUHOM 3HAUEHUHM (YHKLMHU, HETIPEPHIBHOM B CBS3HOW 00JacTH.
PaBHoMmepHast HenpepbIBHOCTB. Teopema KanTtopa. YacTHble pou3BOHbIE (QYHKIIMH HECKOJBKHX
nepeMeHHbIX. JuddepenuupyeMocts QyHKIIMM HECKOJIBKUX MEPEeMEHHBIX B Touke. HeoOxonumoe
ycnoBue muddepernupyemoct. [pumep QyHKIMM, UMEOMIEH YacTHBIC MTPOU3BOJHBIC B JaHHOU
TOYKE, HO He sBiomEeiics audpdepeHuupyemoir B 3Toil Touke. JlocTarouHoe ycioBHe
muddepennrpyemoctH. I'eomerprueckuii cMpicn auddepenurpyeMmoctu. KacarenbHas MIOCKOCTb
U HOpMaJlb K MOBEPXHOCTH. J(uddepeHmpyeMocTs cnokHOW (QyHKUIUHU.. HacTHBIE MPOU3BOJHBIE
BBICIIMX MOPSIKOB. He3aBUCMMOCTh YaCTHBIX MPOM3BOAHBIX OT MOpsAaka AudQepeHInpoBaHus.
Juddepenumanst Boicmmx nopsakos. Gopmyna Teitnopa n ee npumeHenue. HesiBHbIe (yHKIMU.
Teopema o CyliecTBOBaHHUH, €AMHCTBEHHOCTH, HEMPEPBHIBHOCTH U AUPHEPEHIIUPYEMOCTH HESIBHON
GyHKIMU. DKCTpeMyMbl (PYHKIMI HECKOJIBKUX MepeMeHHbIX. Heobxomumoe ycinoBue 3KkcTpemMyma.
JloctaTouHble YCIOBUS SKCTpEMyMa. Y CIIOBHBIM 3kcTpeMyM. HeoOxouMble ycioBUs SKCTpeMyMa
OpyU HAJUYUU ypaBHEHHMH cCBs3u (Merton MHOxuTened Jlarpanxka).. CoOCTBEHHBIE WHTETpalbl,
3aBUCsIIMEe OT mnapamerpa. HenpepblBHOCTb, Au(GepeHIrpOBaHUE W HHTErPUPOBAHUE IO
napameTpy.

8. Yucnosvie u hyuxyuonaivnvie psaosl

8.1. Uucnosble psiabl

ITonsTne umcnoBoro pspa. Cxomumocts psaa. Cymma pspa. Kpurepnit Komm cxoaumoctn
YHUCIOBBIX psIoB. ApudMmeTnyeckue CBOHCTBa cxonsdmmxcs pagoB. HeoOxomumoe ycioBue
cxonuMocTH pana. [IpusHaku cpaBHEHHs PSAOB € MOJOKUTENbHBIMU uieHaMu. [Ipusnaku Komu n
HanamOepa. MnTerpanbHbIil npu3Hak cxoauMmoctu psaaa. [Ipusnaku PaaGe u Naycca. AGconmoTHO U
YCIIOBHO CXOJSIIMECS psAbl. 3HaKomepeMeHHble psabl. [lpu3nak JlelOHWIIa CXOAMMOCTH
3Hakouepenywomuxcs psanaoB. [Ipusnaku upuxie u Aobens. IloBeaeHHe «IIONOXUTENBHON» U
«OTpHUIATEIBHOMY YacTed psja B ciaydae aOCONIOTHOM M YCIOBHOW CXOIMMOCTH. B03MOXHOCTH
NEPECTaHOBKHU YJICHOB a0COJIOTHO CXOISIIMXCS PSI0B.
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8.2. @YHKIMOHAIbHbIE PS/IBI

[TocnenoBarenbHOCTH U psifibl (PyHKIMM, 001acTh CXOAMMOCTH. PaBHOMepHas CXOIUMOCTb.
Kpurepnii Komm paBHOMEpHOH cXoIuMocTH (QyHKIHMOHAIBHOTO psana. HeoOxomammoe ycioBue
PAaBHOMEPHOW CXOIUMOCTH (YHKLIHMOHAIBHOIO psifa. JlOCTaTouHble NPU3HAKKM PaBHOMEpPHOU
cxoauMoctu (pyHKIMOHANBHBIX panoB. [Ipusnak Beiiepmrpacca. Ilpusnaku dupuxiie u AGens.
HenpepblBHOCTh ~ mpeAenbHOM  (YHKIMH  PaBHOMEPHO  cXojsiuedcss  (yHKLIHMOHAIbHON
MI0CJIEI0BATEIbHOCTA. HenpepbIBHOCT CyMMBI PaBHOMEPHO CXOJSIIEro ()YHKIIMOHAIBHOTO psfa.
[TowieHHOE€  MHTErpupoBaHHME W  IOWIEHHoe  Jau(pdepeHuupoBaHUEe  (PYHKIHMOHAIBHBIX
nocienoBarenbHocTeld U psinoB.. Crenenneie paasl. Teopema AGens. Pagmyc cxomumoctu u
0011aCcTh CXOOUMOCTH cTeneHHoro paga. @opmynna Komm-Anamapa. CBOHCTBa CyMMBbI CTEIEHHOTO
psana. Psg Teiinopa. YcinoBus paznoxenus QyHKuuu B psin Teitmopa. OCHOBHBIE Pa3NIOKEHHS..
Psaapt dypre. OpTOroHaJbHOCTh CHUCTEMBI KOCHHYCOB M CUHYCOB. Dopmyinbl Jinepa-Dypee.
YorbiBanue kodpounmuentos dPypre u auddepennupyemocts ¢yaknun. Teopema lupuxie.
Hocrtaroynoe ycioBue JIuHu paBHOMEPHOM cX0AUMOCTH paa Dypre.

9. Hecobcmeennuvle uHmezpajivl, 3asuciuiue om napamempda

9.1. HecoOcTBeHHbIE HHTETPAIbl, 3aBUCSIINE OT MapamMeTpa

HecoOcTBeHHbIE HHTErpalbl, 3aBUCSALINE OT Mapamerpa. PaBHomepHas cxoauMmocTs. [IpusHaku
Betiepmitpacca, upuxie u Abens. HenpepsiBHOCTD, nuddepeHirpoBaHie U UHTETPUPOBAHUE 10
napamerpy.

10. Kpamuwie, kpugoauneiinvle U noGepxHoCmublil UHmMe2paibl

10.1. KpaTHble, KpUBOJIMHENHBIE Y TOBEPXHOCTHBII UHTErPajIbl

Onpeznenenue ABOMHOIO MHTErpaja 1o orpaHMYeHHON 00J1acTH ¢ KyCOUYHO-TJIa KON IpaHULIEeH.
Bepxuue n mmxane cymmsl [lapOy. Kpurepuit unrerpupyemoctu lapOy. OcHOBHBIE CBOWCTBa
JIBOMHBIX MHTErpajnoB. TeopeMa o cpeHeM. BerunciieHre 1BOMHOrO MHTErpaja IyTeM IOBTOPHOIO
UHTETPUPOBaHUsl (B JEKAapTOBBIX KOOpAMHATaX). 3aMeHa MEpPEMEHHbIX B JIBOWHOM HWHTETpale.
JIBOMHON WHTErpan B INOJAPHBIX KOOpAMHATax. TpOHHOM WHTErpai, €ro MpOCTEUILHE CBOMCTBA.
Bolunicnenue TpoWHOro MHTErpajga IyTeM MOBTOPHOTO WHTETPUPOBaHUS (B JEKapTOBBIX
KOOpAMHATax). 3aMeHa IEpEeMEHHBIX B TPOMHOM HHTerpaie. TpoWHOM HHTErpal B
HWIMHJpUYECKUX U chepuueckux kKoopauHatax. KpuBosiuHelHble MHTErpaibl IEPBOrO poia, UX
CBOMCTBA. BplunciaeHHE KPUBOJIMHEHHOIO MHTErpaja nepBoro poja. HampasieHue Ha KpHUBOW.
KprBOIMHENHBII HMHTETpaJl BTOPOIO pPOJA, €ro CBOWCTBA M BblYuCiIeHHE. [IpunokeHus
KPUBOJIMHENHBIX uHTerpasnioB. Popmyna ['puna. OmnpeneneHue IUlomagud IMOBEPXHOCTH, €€
BBIDOKEHHE C TOMOIIBIO JBOMHOrO WHTerpaia. [loBepXHOCTHBIN uHTErpasl (OIpeaesieHue,
npocTeilie CBOUCTBA, MPUIOKEeHU ). Bbruncienne noBepXHOCTHOTO MHTErpaa.

11. Bexkmopnuwlii ananus

11.1. BektopHblil aHamu3

Cxamgaproe mnone. ['pagueHt ckamgpHoro mojs. [Ilpous3BogHas CKalXspHOTO IO IO
HanpaBneHuto. [loHsTHe BekTOpHOro Tmoist. PaboTa BEKTOPHOrO TOJNS BIOJb KPHUBOW.
OpueHTupyeMble MOBEPXHOCTH. JluBepreHuuss BekTOpHOro mnois. Teopema OcTporpaackoro-
["aycca. OcHOBHBIE CBOWCTBa JuBepreHuud. Buxpp (poTop) BekTopHOro mois. Teopema CTokca.
MHBapraHTHOCTh OCHOBHBIX ONpENEIEHUNH Teopuu BeKTOpHOro mnons. Omepatop «Habmay.
Breipakenue omepanuii TEOpuH TMOJS C TIOMOIIBIO omepaTopa «Habma».. IloTeHuuanbHBIE
BEKTOPHBIE MOJIS, MOTEHIMAI BEKTOPHOTO MOJA. Y CIOBHS MOTEHIMAIBHOCTH BEKTOPHOIO ITOJIS B
MPOCTPAHCTBEHHO-OAHOCBA3HONW oOnactu. Brrumcnenue mnoteHnuana. Pabora MOTEHIIMAIEHOTO
nmoyisi Kak TmpupamieHne noteHnuana. l[lomueii  guddepennman. VYcaoBus HE3aBHCHMOCTH
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KPUBOJIMHEMHOTO HMHTErpana oT IyTh uHTerpupoBanus. ConeHoupanbHoe mnone. Kputepuit
coJieHOUIanbHOCTH. [IOHSATHE rapMOHUYECKOTO TOJISI U TAPMOHUYECKON (PYHKIIMH.

3.3. TeMbl NPaKTHYECKUX 3aHATHH

O 00 1 N DN K W —

12

13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.

41

42.
43.
44.
45.
46.
47.
48.

. HauOosnp1iee 1 HaumeHblee 3HaYeHNUs (yHKIUN, HEIPEPBIBHBIX HA OTPE3KE;
. MHOXkecTBa U IEHCTBUS C HUMU;

. beckoneuno mansle pyHkuun. CpaBHeHHE OECKOHEYHO MasbIX (DYHKIIMIA;

. Beruucnenue npenenoB GyHKINH;

. JIokanbHbI S3KCTpeMyM (QYHKIMH, TPOMEKYTKH MOHOTOHHOCTH;

. ®opmyna Teislopa u ee IpUMEHEHHUE;

. CxanspHoe none. I'paguent. IIponsBoaHast noss 1o HanpasJIeHUIO;

. BexropHoe nosie. BektopHble TMHUY;

. Panpl Teitnnopa u ux npuMeHEHHUE;
10.

®opmyna Octporpanckoro-I'aycca;

. [TpunoxeHust TPOWHOTO UHTETPANa;

. CTeneHHsbIe psIbI;

WHTerpupoBaHue 31eMEHTapHbIX (DYHKIIHIA;

Porop. Hupkynsuus. Teopema Crokca;

Tpoitnon unrerpan. opmyna penykuuu;

WHTerpupoBaHue 10 4acTAM U METOJOM 3aMEHBI IIEPEMEHHOM;

. IaTerpupoBanue paluoHaIbHbIX (QYHKIIHIA;

HHTerpupoBaHue TPUrOHOMETPUYECKUX BBIPAKECHUN;

HuTerpupoBaHue uppaloHaIbHbIX BBIPAXKECHUN;

Omnpenenennbiii uurerpan. @opmyna Hetorona-Jleiouuna;

[TpunoskeHus ONpeneIeHHOr0 HHTErpaa;

PaBHOMEpHAs cXx0AMMOCTh (DYHKIIMOHATIBHBIX PSJIOB;

HecobcTBeHHbIE MHTErpaIbI;

YacTasie npousBoHkie. Juddepeniuan,

JuddepennrpoBanre HESBHBIX U CIOXKHBIX (PYHKIINN;

JBoriHo# unTerpan. @opmyna peTyKuny;

Yucnossle panbl. [Ipu3Haku cX0OUMOCTH PSIIOB C HEOTPULIATENBHBIMY YJICHAMY,
[Totenmmansuoe none. ®opmyna HeroTona-JlelOnuna;

AOGCo0THas M YCIIOBHAS CXOAMMOCTb YHCIIOBBIX PAJIOB;

I1oBEpXHOCTHBIN UHTETPAN U €T0 MPUIIOKECHHUS;

KpuBonnHelnHsbli nHTErpail 2-ro poja u ero npuioxenus. @opmyna ['puna;
KpuBosnHelnblif nuTerpai 1-ro pojaa v ero NpuioXeHus;
ConenonpnansHoe nose. Jluseprennns. [IoTok BekTopa uepes oBEpXHOCTb;
I'eomeTpryeckre NpUI0KEHUs MPOU3BOIHOM;

. ITpon3BonHbIe U U GepeHIanbl BEICIIMX MOPSIKOB;

Huddepenuman pyukiuu. [IpuOamkEHHbBIE BBIYUCIEHUE C TOMOIIBI0 JUddepeHnnana;
IIpousBoaHas. BerunciieHre NPOU3BOIHBIX;

HenpepriBHOCT QyHKIIMHU B TOUKe. TOUKHM pa3peiBa pyHKINH;
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (PyHKINH;

3amedaresbHbIE IPEIETIbL;

. [IpunosxeHus IBOMHOIO UHTErpasa;

3aMeHa MepeMEHHBIX B IBOWHOM HHTETPAJIE;

[Tpenen Gpynkiuy;

YactruHble Ipeessl MOCIEA0BATEIbHOCTH;

IIpaBuno Jlonurans;

Beruncnenue npeaenos nociaeq0BaTeIbHOCTEN;

IIpenern mocienoBaTeIbHOCTH;

BepxHsisi U HUXKHSS TPaHU MHOXKECTBA;
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Hampasnenue Beimykioctu GyHKIMU. HaxoxaeHue acCUMIITOT;

[TocTpoenue rpadgukoB GyHKITHI;

Psaner @ypre;

HecoOcTBeHHBIE HHTETpAJIbI, 3aBUCSIINE OT MTapaMeTpa;

DKcTpeMyMbl QYHKITUH HECKOJIBKHUX MEPEMEHHBIX;

3aMeHa MepEeMEHHbBIX B TPOMHOM HMHTETpaJe;

UYactHble nmpou3BoaHbIe U quddhepeHIransl BeICUX nopsakos. @opmyna Teitnopa;
KacarenbHast mI0cKOCTh U HOPMaJIb K MOBEPXHOCTH;

OyHKIHOHANBHBIE psibl. O0JIACTh CXOAMMOCTH;

beckoneuno mainblie, 0eCKOHEUHO OOJbIIINE, OTPAaHUYCHHbIE U HEOTPAaHUYEHHBIE

nOoCICA0BAaTCIBbHOCTH,

59.

OYHKINH HECKOJIbKUX MepeMeHHbIX. O0JIacTh ONpeeeH s, IPeies, HEIPEPhIBHOCTb.

3.4. Tembl 1a060paTOPHBIX padoT

HEC

PEAYCMOTPEHO

3.5 KoncyabTanuu

No ok w

© ®

10.

11.

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

OO6cyxnenue wmarepualioB 1O paszaeny 'Bmegenwe B aHanu3 (Teopus Mpeaesios,
HENPEPBIBHOCTH)"

O6cyxnenne Matepuainos 1o pasaeny "duddepennuanbaoe nucuncnenne GyHKIUN OTHOM
nepeMeHHOon"

O6cyxnenue matepuaios 1o pasaeny "HcciaenoBanue GyHKIMM U mocTpoeHue rpadpukos”
OO6cyxxnenne Mmatepuaion 1o pazaeny "Heonpenenennsiit unrerpan”

OO6cyxneHue MaTepuaios 1o pasneny "OnpeneneHHbId uHTErpan”

OO6cyxnenne MatepuaioB 1o pasaeny "HecoOcTBeHHbIE HHTETpaIB"

OO6cyxneHne MatepuasioB 1o paszeny "uddepeHunanbHoe ucuucieHue QGyHKIUN
HECKOJIbKUX MEePEMEHHBIX"

OO6cyxaeHne MatepuaioB No paszzeny "Huciosslie 1 pyHKIIMOHAIBHBIE Ps/IbI"
OO6cyxnenne MarepuaiioB 1o pasneny '"HecoOCTBeHHbIE HMHTETpasibl, 3aBHUCSIIHE OT
napamerpa"

OO6cyxnenne marepuaioB 1o pasneny "KparTHele, KpUBOJWHEWHBIE W TMOBEPXHOCTHBIN
UHTErpabl"

OO6cyxxnenre MaTepuaioB 1o pazaeny "BekTopHsblil anaimms"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI H OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIEC PE3yabTaThl O0yUEHUS

HOMCp pasaciia IMCUUIIIIMHBI (B COOTBETCTBUU

O1eHOYHOE CPEACTBO

Konanr
10 TUCUUIUINHE cn.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH € pazfenoM 1) MHARKATOPOB. 7y 1 2|3|4]5]6|7]8]9]10]11
3HaTh:
IIPU3HAKU CXOAUMOCTH 4ncioBbIX psifoB | M-lomk-1 + KontposabHast pabota/Yuciossle psbl
TEPMUHOJIOTHIO U Oa30BbI€ PE3YIIbTATHI W-lomca Konrponsnas pabora/BekropHbrii
BEKTOPHOI'0 aHAJIN3a aHaJIN3
TEPMHUHOJIOTUIO U METObI KonTponbHast
mudpepeHIMATBHOTO HCYUCIICHUS VLo + pabota/luddepentmpoBanue GHyHKIUI
(GyHKINH HECKOIBKUX JAEHCTBUTEIBHBIX ’ HECKOJIbKUX MEPEMEHHBIX U
EPEMEHHBIX IPUIIOKEHUS
IIPU3HAKU CXOAUMOCTH HECOOCTBEHHBIX VLo + Konrtponsnas padbora/Heco6cTBeHHBIE
UHTErpajoB WHTETPAJIBI
TEPMUHOJIOTHIO M OCHOBHBIE PE3YNLTATHL | 1y T-lomcs + Komnoksuym/IIpenenst u
TEOpUU NIPEJIEIIOB HETPEPHIBHOCTD
METO/bl HHTEIPAJIbHOTO UCUUCIICHUS Konrponbnas pabora/Kparthsie,
(GyHKINH HECKONBKUX AeHCTBUTENbHBIX | WJI-20mK-1 KPHBOJIMHENHBIE, TOBEPXHOCTHBIN
NIEpPEMEHHBIX MHTETpajbl
OCHOBHBIE METO/IbI UHTETPUPOBAHMS KonTponbhas padota/HeonpeneneHHbIN
GbyHKIUI 0 HON AeCTBUTEIHHON NJI-20mk-1 + HHTErpan
IIEPEMEHHOMN
npaBuia qudepeHpoBanus GyHKINN KonTponbHas
OJIHOM JIEMCTBUTEIBHOMN EPEMEHHON U N-20rk-1 + pabota/ludpepenumpoBanne GyHKIUI
MPUIIOKEHUS TPOU3BOTHON 0JIHOW IepEMEHHOM U NPUIIOKEHUS
YMmerh:
HCCIIEI0BATh YMCIIOBBIEC PS/bI HA PacuetHo-Tpaduueckas padota/Psibl
CXOAMMOCTD W -Lomes ¥ Kontponbras pabora/YncioBsie psibl
BBIUUCIIATH Mpeaen QyHKIUU KonTponbnas pabora/llpenen pynkuuu
WJI-lomk-1 + PacuetHo-Tpaduueckas

pabora/lIpenens
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BBIYUCIIATE NPEACI ITOCICA0BATCIILPHOCTHU

Kontponbnas padota/llpenen

I10CJIEI0BATENbHOCTH
N-1lonk1
PacuetHo-Tpaduueckas
pabota/llpenemns
UCCIIEeI0BaTh HAa CXOIUMOCTh PacuetHo-Tpaduueckas padota/Psbl
KIMOHAJIBHBIE PSIBI U
(ymxn P N I-Lomk-1 KonrtponbHas pabora/PyHKIMOHATBHbIE
HECOOCTBEHHBIE MHTEIPaJIbl, 3aBUCSIINE -
OT napaMmerpa
aHAJIM3UPOBATh [TOBEJICHHUE Konrtpomnbnas padbora/Heco6cTBeHHBIE
HECOOCTBEHHBIX HHTETPAJIOB WHTETPAJIBI
N-1omk-1
PacuetHo-Tpaduueckas
pabora/PacuérHoe 3aanue, 9acTh 2
BBIUUCIIATh MHTErpaJIbl OT (QYHKIMN PacuetHo-Tpaduueckas
HECKOJIbKUX JICHCTBUTEILHBIX pabota/KpaTHble HHTETpaJIbl U
IIEPEMEHHBIX U UCII0JIb30BaTh UX B BEKTOPHBIN aHAJIN3
MIPUIIOKEHUAX WJ-20nK-1
Konrponsnas padora/Kparusie,
KPUBOJUHENHHBIE, TOBEPXHOCTHBII
WHTETPAJIBI
BBIUUCIISATh YAaCTHbIE IPOU3BOIHBIEC U U KonrtponbHas
muddepeHnan GyHKIMH HECKOIbKUX pabota/[luddepentmpoBanne GyHKIUI
JeWCTBUTENBHBIX IEPEMEHHBIX U HECKOJIbKUX NEPEMEHHBIX U
HCIIOJIB30BATh UX B IIPHIIOKEHUAX W/I-20nk-1 IIPUIIOKEHUS
PacuetHo-Tpaduueckas
pabota/PacuérHoe 3a1anue, 4acTp 2
HCIIOJIb30BaTh ONPEeIEHHbIE HHTETPAJIbI KonTponbhast pabota/OnpeneneHHblit
B IIPUJIOKEHUSAX MHTETpal U €ro MpUI0KEHUS
NA-20mx-1
Pacuetno-rpaduueckas
pabora/PacuérHoe 3aanue, 4acTh 2
aHaAJIM3UPOBATh MOBEJCHHE PacuetrHo-rpadpuueckas
P NI-20mx-1 pad

BEIIECTBEHHBIX (DYHKIIMH

pabota/luddepenunpoBanue u
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rpaduku

BBIYUCIIATH IPOU3BOAHYIO U

KoHntponbnas

muddepennman GyHKIUHA | NI-20mnk-1 pabota/luddepennupoBanre GyHKIUH
WCIIO0JIB30BATh UX B MPHIIOKEHUSIX OJIHOU MTEPEMEHHON U MPUIIOKECHUS
MCIOJIb30BAaTh METO/Ibl BEKTOPHOI'O KonTponbhas pabota/BekTopHblit
aHaJIM3a B MPUIIOKEHUIX aHaIn3
WJ1-20mk-1 PacuetHo-rpaduueckas
pabora/KpaTHble HHTETPAIIBI U
BEKTOPHBIN aHAIN3
BBIUUCIISATh UHTETPAJIBI OT (PYHKLUN Konrponsnas pabora/HeomnpeneneHHbit
OJIHOM IEMCTBUTEILHON MEPEeMEHHOM HUHTETpal
N-20mk-1

PacuerHo-Tpaduueckas
pabota/PacuérHoe 3amanue, 4acTh 2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. IuddepenuupoBanue GyHKIMHA 01HON TIepeMeHHOH 1 npunoxenus (KontponsHas padora)
2. IIpenen nocnenoBarenbHocTH (KOoHTpONbHAs paboTa)
3. penen pynkuuu (KorrponsHas padora)

Dopma peanmzanuu: [IpoBepka 3aganus
1. Muddepenuuponanue u rpaduxu (Pacuerno-rpaduyeckas padora)
2. lIpenensl (PacueTHO-rpaduyeckas padora)

Dopma peanmszanuu: CmemanHas Gopma
1. [Tpenenst 1 HenpepbiBHOCTH (KommokBruym)

2 cemecTp

Dopma peanuzaruu: [lucemennas pabota
1. Iuddepennupopanne GyHKIUH HECKOIBKUX TIEpEMEHHBIX U npuioxerus (KoHTponbHas
pabora)
2. Heonpenenennsrnii uaterpai (KontposbHaas padboTa)
3. Heco6ctBennbie naTerpansl (KonTpoasHas padora)
4. OnpeneneHHbIil UHTETpal U ero npuioxeHus (KonrponpHas padora)

Ddopma peanuzanuu: [IpoBepka 3aaanus
1. Pacuérnoe 3ananue, yacts 2 (PacueTHo-rpaduueckas pabora)

3 cemecTp

Dopma peanuzauuu: ITucemenHas padora
1. Bexropusiii ananu3 (Kontponbhas pabora)
2. KpatHble, KpuBOJIMHEIHBIE, TOBEPXHOCTHBIN HHTErpansl (KoHTponabsHas padora)
3. ®ynkunoHanbHble paasl (KonTposbHas padoTa)
4. Yucnossle paas! (KontponbHas paboTa)

®Popma peanmszanmu: [IpoBepka 3ananus
1. KpatHble uHTErpansl 1 BeKTopHbIN aHanu3 (PacueTHo-Tpaduueckas paboTa)
2. Psapapt (PacueTHo-rpaduueckas pabora)

BbannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBIL SBISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTANMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Nol)
Onenka ompenensieTcss B cOOTBETCTBUU ¢ [lonmokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha oCHOBaHUU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX

Ixzamen (Cemecmp No2)
Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalsIbHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MDOW» Ha 0oCHOBaHWU CEMECTPOBOM M SK3aMEHAIIMOHHON COCTABIISTFOIITNX
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Orzamen (Cemecmp Ne3)
OueHka ompenensieTcss B COOTBETCTBUU ¢ [lomoxkeHneM o OalIbHO-PEUTHHTOBON CHUCTEME ISt
ctynentoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

B JUIIJIIOM BBICTABJIICTCA OLICHKA 3a 3 CEMECTP.

I[pumeuyanue: ONieHOYHBIC MAaTEPUANTBI IO JUCIUILIMHE TPUBEICHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Kynpssues, JI. /1. Kypc matemarndeckoro ananusa: B 3 1. T.1 : yueOHuk 11 6akanaBpoB, JIs
BY30B I10 €CTECTBEHHOHAYYHbIM U TEXHUYECKUM HallpaBJIeHUSAM U crienuansHoctsaM / JI. /1.
Kynpssues, Mock. ¢pusuko-texs. uH-T (MOTH) . — 6-e u3x . — M. : FOpaiit, 2012 . — 703 c. —
(bakanasp. basosrii kypc) . - ISBN 978-5-9916-1807-6 .;

2. Kynapssues, JI. /1. Kypc maremaruueckoro ananuza: B 3 1. T.2 : yueOHuK 17151 OakanaBposB, JUis
BY30B [10 €CTECTBEHHOHAYYHBIM U TEXHUYECKHUM HalpaBJIeHUsAM U crienuansHoctsaM / JI. /1.
KynpsiBues, Mock. ¢pusnko-texs. uH-T (MOTH) . — 6-e u3x . — M. : FOpaiit, 2012 . - 720 c. —
(bakanasp. bazosrii kypc) . - ISBN 978-5-9916-1893-9 .;

3. Unbun, B. A. OcHoBbI MaTeMaTHueckoro aHanusa. B 2 4. U.1 : yueOHUK 1711 By30B 1O
(U3UYECKUM CIICUATBLHOCTAM U cnenuaabHocTH "[Ipukinaanas matemaruka" / B. A. Uneun, O. T
[To3usik . — 6-¢ u3m., crep . — M. : ®usmariut, 2008 . — 648 c. — (Kypc BbICIIei MaTeMaTHKA U
MareMarnyeckor ¢usukw ; Beim.1) . - ISBN 978-5-922109-02-4 .,

4. Unwun, B. A. OcHoBBI MaTeMaTHyecKoro aHanuza. B 2 u. U.2 : yyeOHUK 1151 PU3NUYECKUX
crienMaabHOCTEl U ciermanibHOCTH ""IlpukinagHas matematuka" / B. A. Wbun, O. I'. [To3nsk . — 5-¢
u3 M., crep . — M. : ®usmarnut, 2006 . — 464 c. — (Kypc Bbicieil MaTeMaTHKU U MaTEMATUYECKOU
¢usuky ; Beim.2) . - ISBN 5-922105-37-X .;

5. demunosuy, b. I1. COopHUK 3a7a4 ¥ yIpa)kHEHUH IO MaTEMaTUYECKOMY aHaJIU3y : yueOHoe
noco6ue 11st By30B / b. I1. [lemunoBuu . — M. : ACT : Actpens, 2009 . — 558 c. - ISBN 978-5-17-
010062-0 .;

6. Marematndeckuii ananu3. [Ipenens! u quddepeHurpoBanue : yuebHoe mocodue 1o Kypey
"Matemarnueckuii aHanu3" o HampasieHusM "l[IpubGopoctpoenue”, "YpapieHue B TEXHUUECKUX
cucremax", "MHpopmaTrka u BeruucnuTenpHas Texuuka", "IIpukinagHas MaTeMaTuka 1
uHpopmaruka" / H. V. UrnateeBa, M. @. Yepenosa, A. A. Cumymies, A. M. buproxos, 1. A.
boposukog, Har. uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3a-Bo MOU, 2018 . — 74 c. - ISBN
978-5-7046-1911-6 .

http://elib.mpei.ru/elib/view.php?id=10078;

7. Maremarnueckuit ananus. MHTerpaisl : 3a1a4yHuk 1o Kypcy "MaremaTudeckuil ananus" rno
HanpasieHusM "[Ipubopoctpoenue", "Ynpasinenue B TexHuueckux cucremax"”, "Mudopmatka u
BbluncauTenbHas Texuuka", "llpukiagnas maremarrka u uapopmaruka" / H. V. Urnatsea, M. @.
Yepenosa, A. A. Cumymies, A. M. buprokos, O. H. byneiuesa, Hau. uccnen. yn-t "MON"
(HUY"MBHN") . — M. : U3x-Bo MOU, 2019 . — 32 c. - ISBN 978-5-7046-2188-1 .
http://elib.mpei.ru/elib/view.php?id=10877;

8. Meroaunueckue yka3zaHus K MPaKTUUYECKUM 3aHATHIM 110 MaTeMaTnyeckomy aHanuzy. OyHkuuu
HECKOJIbKMX MEPEMEHHBIX : METOIMYECKOe 1ocodue 1o Kypcam "Maremaruyeckuii ananms",
"Matemaruueckuii aHanus - 2" o HanpasieHusM "[Ipubopoctpoenue", "Ynpasienue B
texHnuyeckux cuctemax" u np. / O. H. bynbruesa, H. V. UrnateeBa, A. A. Cumyiies, M. ©.
Uepenonra, Hau. uccnen. yu-t "MOU" . — M. : U3g-Bo MOU, 2014 . - 68 c.;

9. Ky3nenos, JI. A. COopHUK 3a7jaHUii TIO BICIIEH MaTeMaTHKe. THIIOBbIE pacyeThl : yueOHOoe
nocobue / JI. A. Ky3nenos . — 5-e uzz., crepeorun . — CIIO. : JIann-IIpecc, 2005 . — 240 c. —
(Yuebnuku nns By3oB. CnienunansHas nuteparypa) . - ISBN 5-8114-0574-X ;
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10. B. A. Unbun, 2. I'. [1o3usk- "OcHoBBI MaTeMaTHueckoro ananuza" 2, (5-e uzn.), U3naTenscTBo:
"®uzmatiut", Mocksa, 2009 - (464 c.)

https://biblioclub.ru/index.php?page=book&id=83225;

11. B. A. Unbun, D. I'. [To3nsk- "OcHoBBI MaTeMaTuueckoro ananuza" 1, (7-e usm., crep.),
M3natensctBo: "®usmarnut", Mocksa, 2009 - (647 c.)
https://biblioclub.ru/index.php?page=book&id=76686;

12. Nemunouy b. I1.- "COopHUK 33124 M yIpaKHEHUH 110 MaTeMaTn4eckomMy aHainusy", (23-e usn.,
crep.), U3marensctBo: "Jlanp", Cankt-IleTepOypr, 2021 - (624 c.)
https://e.lanbook.com/book/153688;

13. Ky3nenos JI. A.- "COopHuUK 3a/1aHuii IO BBICIIEH MaTemMaTuke. Tumosbie pacuetsl'”, (13- usm.,
crep.), U3marenscrBo: "Jlans", Cankt-IlerepOypr, 2021 - (240 c.)
https://e.lanbook.com/book/168472.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiicknii makeT o(hpUCHBIX MPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np).

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlau - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HauuonaabHasi 3JIeKTpOHHAs 0ubamoTeka - https://rusneb.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynutopumn, Ocnamenne
HauMEHOBaHUue
Y4eOHble ayAUTOpUU IS M-801, YueOHas napTa, CTyJ, KOMIIbIOTEPHAs CETh C BBIXOJOM
MPOBEACHUS JICKIIMOHHBIX ayIUTOPUS B MIHTEepHET, MYJIbTUMETUIHBINA TPOCKTOP,
3aHATUH U TEKYILETO JKpaH, J0CKa MapKepHas
KOHTPOJIS
Y4eOHble ayAUTOpUU IS M-807, YuebHas rapTa co CKaMbei, CTOJI MpernoiaBares,
MIPOBEICHUS ayIUTOpUs CTYJI, JOCKa MEJOBasi, KOMIBIOTEPHAsI CETh C
MPAKTUYECKUX 3aHITUH, BBIXOZIOM B HTEpHET
KP u KII M-806, YueOHast rapra, CTyJI, 1OCKa UHTEPAaKTUBHAs, J0CKa
ayIUTOPUS MeJIOBas, KOMITBIOTEPHAS CETh C BBIXOJOM B
HNutepHer
VY4eOHble ayAUTOpUU IS M-807, YuebHas IapTa co CKaMbeH, CTOJI IIPENO1aBaTes,
MIPOBEICHUS ayIUTOpUs CTYJI, JOCKa MEJOBasi, KOMIBIOTEPHAs CETh C
MTPOMEKYTOUHON BbIX0J10M B MIHTEpHET
aTTecTallNu M-802, YueOHas napTa, CTyJq, JOCKa MHTEpaKTUBHas,
ayIUTOPUS KOMITBIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIOCKa MapKepHas
ITomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIHOM paOOTHI Jlexnnonnas MMUCHbMEHHBIN, BEIIAJIKa JIST OJICKIbI,
ayIUTOPUS KOMITBIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUITHOHED
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TTomemenust misa
KOHCYJIbTHPOBAHUS

M-714,
[IpenonaBarenbckas
kap. MKM

pabouee MeCTo COTPYIHHUKA, CTYJ, mKad,
mkad A7 JOKYMEHTOB, IIKad I OB,
TymOa, 10CKa MeJIOBasi, KOMIBbIOTEPHAS CETh
C BBIXOJOM B MIHTEpHET, MyIbTUMEUNHBII
POEKTOP, IKPaH, KHUTH, YI€OHUKH, TOCOOUS

ITomemmenust misa
XpaHeHus: 000pyA0BaHUS
¥ y4eOHOT0 UHBEHTaps

M-709a, KnamoBas
kadeapst MKM

CTCJUIAK IJId XpaHCHUA MHBCHTApPs, CTYII,
mwkad Uit JOKYyMEHTOB, CTOJI IIMChMEHHBIH,
KHHTH, YI€OHUKH, TTIOCOOWSI, apXUBHBIE
JOKYMEHTBI, IUILIOMHBIC ¥ KYPCOBBIC
paboThI CTYICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MareMaTu4eCcKu aHajin3

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

[Ipenen nmocnenoBarensHocTH (KoHTponsHas padoTa)

[Tpenen ¢pynkuuu (KontponsHas pabota)

[Ipenensr (PacueTHo-Tpaduueckas padora)

[Ipenensr u HenpepuiBHOCTH (KoymokBruym)

HuddepennmpoBanne GpyHKIuit oqHON iepeMeHHoM 1 npuioxkenus (KoHtposbHas padoTa)
HuddepenumpoBanue u rpaduxu (PacuerHo-rpaduueckas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
paznena Henens 4 8 13 12 15 16
KM:
1 Brenenue B ananus (Teopus Mpeesos,
HENPEPbIBHOCTD)
11 MHoxecTBa. Yncnosele + + +
110CJIeI0BATENbHOCTH
1.2 [Tpenen pynkuuu + + +
1.3 HenpepsiBHOCT DyHKIIUU +
2 HuddepenunanbHoe ncuuciaeHne GyHKIUU
OJHOU MEPEMEHHOU
21 I[H(i)clu)epeHuHanLH(v)e ucuuciieHue QyHKIH +
OJTHOW TIEPEMEHHOM
3 HccnenoBanue (GyHKIMNA U TOCTPOECHUE
rpadukoB
31 HccnenoBanue GyHKIMNA U TOCTPOECHUE +
' rpadukoB

Bec KM, %: | 20 25 1 25 28 1

2 cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

KM-7
KM-8
KM-9
KM-
11
KM-
19

Heomnpenenennsiit uurerpan (Kountposbhas padbota)

Omnpenenennblit uHTErpai u ero npuioxenus (KontponbHas padoTta)

Heco6ctBennsie unrerpans! (KonrponbsHas pabora)

Huddepenunponanre pyHKINNA HECKOIBKUX MEpeMEHHbIX U npuioxkeHus (KontponapHas
paborta)

Pacuérnoe 3aganue, yacts 2 (PacuetHo-rpaduueckas padbora)
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Bujx npomexyTo4HOI aTTecTalu — JK3aMeEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep S —— KM: 7 8 9 11 19
paszaena AT et Henens 4 8 12 15 16
KM:
1 Heonpenenennslii nHTErpai
11 Heonpenenenublit ”HTETpa + +
2 OnpeneneHHbli HHTErpall
2.1 OrnpenesieHHbI HHTErpall + +
3 HecoOcTBeHHBIE MHTETPAJIBI
3.1 HecoOcTBeHHBIE MHTETPATIBI + +
4 Huddepennmanpaoe ncuncieHne GyHKIui
HECKOJIbKUX MEePEMEHHBIX
41 Huddepennnanpaoe ncuncieHne GyHKIui + +
' HECKOJIbKUX MEPEMEHHBIX
Bec KM, %: | 24 25 20 30 1

3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUSITHIT TEKYIIIET0 KOHTPOJIS YCIIeBAEMOCTH 110 THCIUTIIHHE:
KM-  Yucnosslie psaast (KonTponsHas paborta)

13

KM-  ®ynkunonansuble psaasl (KonTponbHas padoTa)
14

KM-  Psagsl (PacuetHo-rpaduueckas padota)

15

KM-  Kparssle, KpUBOJIMHEWHbIE, TOBEPXHOCTHBIN HHTErpaisl (KontponsHas pabora)
16

KM-  Bekropusbiii ananu3 (KonrponbHas padoTta)

17

KM-  Kparsble uHTErpaisl 1 BeKTOpHbIN aHanu3 (PacueTHo-rpaduueckas pabota)

18

Bujx npomexyTo4HOI aTTecTallMy — JK3aMEH.

HNunekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep T — KM: 13 14 15 16 17 18
pasaena AICIT e Henens 4 8 12 | 12 | 15 | 16
KM:
1 YucnoBbie U GYHKIIHOHATHHBIE PSJIBI
1.1 YucioBble psiibl + +
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1.2 OYHKIMOHATBHBIE PSIJIBI +
2 HecoOcTBeHHBIE HHTETPAIIbI, 3aBUCSIINE
OT IapameTpa
21 HecoOcTBeHHBIE HHTETPAIIbI, 3aBUCSIIINE +
' OT mapamerpa
3 KpartHsie, KpuBOJMHEHBIE 1
MMOBEPXHOCTHBIN MHTETrPAJIbI
31 KparHsbie, KpuBOJMHEHBIE 1 + +
' MMOBEPXHOCTHBIN MHTETrPAJIbI
4 BekTopHbIii aHanm3
4.1 BekTopHbIii aHanu3 + +
Bec KM, %: | 24 25 25 24

30




