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1 UICXOJHBIE JTAHHBIE U KOHEUHBIA PE3YJILTAT U3YUEHUS
JTUCLHUATIIAHBI (MOYJIST)

1.1 Heab u3yyeHus: AMCHUILIHHBI (MOIYJIsA)

OCHOBHOM LIENBIO U3YyYEHUS JUCUUIUIMHBI (MOYIIS) sABIsSETCS PopMUpOBaHUE
y Oyaymux OakajlaBpoB MaTeMaTUYECKOW KyJbTYpbl, KOTOpas BKIIOYaeT B ceOs
SACHO€ TOHMMAaHHWE HEOOXOJUMOCTH MAaTEMaTUYECKOM COCTaBisIolEed B oOen
MOATOTOBKE OakajaBpa, BbIpaOOTKY MPEACTABICHUN O POJIM U MECTE MaTeMaTUKU B
COBPEMEHHOW IIMBUJIM3ALIMM U B MUPOBOUM KYJbTYype, YMEHHUE JIOTUYECKH MBICIHTD,
ONEepUpPOBaTh C AOCTPAKTHBIMH OOBEKTAMU M ObITh KOPPEKTHBIMHU B YNOTPEOJIECHUU
MaTEMaTUYECKUX TOHSITHM M CUMBOJIOB /I BBIPQXKEHHUS KOJIMYECTBEHHBIX U
KayeCTBEHHBIX OTHOILICHUH.

1.2 3apaum (ucUMIIMHBI (MOILYJIs)

OCHOBHBIMHM 3a7]a9aMH TUCIATITUHBI SIBJISTFOTCS |

® CIIOCOOHOCTh ~ MCIIONIb30BaTh B  IIO3HABATEIbHOH  MPOQECCHOHATBHON
JESATEIBHOCTH 0a30BbIC 3HAHUS B 00JIACTH MaTEMAaTHKH,

® CIIOCOOHOCTh TPUOOpPETaTh HOBBIC MaTEMaTHYCCKUE 3HAHHS, HCIOIb3YS
COBpEeMEHHbIE 00pa3oBaTeNbHbIE U HHPOPMAIIMOHHBIE TEXHOJIOTHH;

® BJaJIeTh MAaTEMAaTUYECKOW JIOTMKOM, HeoOXoaumou misg (OpMHPOBAHUS
CYXKIEHUN MO COOTBETCTBYIOIIUM MPOQPECCUOHANBHBIM, COIMATBHBIM, HAYYHBIM U
ATUYECKUM TIpobiiemMam;

e 00J1a1aTh CHOCOOHOCTHIO K TPHUMEHEHHUIO Ha TMPAKTUKE, B TOM YHCIIEC
YMEHHEM COCTaBIISITh MaTEMAaTUYECKUE MOJIEIH TUIIOBBIX MPOGECCHOHANBHBIX 3a7a4
U HAXOJUTh CIOCOOBI MX pEHIeHUH; WHTEePHpPEeTUpPOBaTh MPOo(ecCHOHATBHBIN
(pusnueckuii) CMBICH MOTYYEHHOTO MATEMATHYECKOTO PE3yJIbTaTa;

® BJIQJICTh yMEHUEM TMPUMEHSATh AQHAIUTUYECKHE U YHUCJICHHBIE METOIbI
pEIICHMS TIOCTABIICHHBIX 33]1a4;

e 00Na7laTh MAaTEMATHYECKUM MBIINIJICHUEM, MaTeMaTHYECKOW KYJIbTYpOl Kak
9acThIO TPO(ECCHOHATBFHON 1 00IIEUETIOBEYECKON KYIbTYPHI;

® BIQ/ICTh CIIOCOOAMHU JOKA3aTEIbCTB YTBEPKICHUN U TEOpEM KaK OCHOBHOM
COCTABIIAIONIECH KOTHUTUBHONW U KOMMYHUKATHBHOW (PYHKITHIA;

® JIEMOHCTPUPOBATH TIYOOKOE 3HAHWUE OCHOBHBIX pa3/eNiOB 3JIEMEHTapHOU
MaTeMaTHKH;

® UMETh TIYOOKHE 3HaHMs 0A30BBIX MATEMATHUECKUX JUCITUTUTIH U TIPOSBIISATH
BBICOKYIO CTEMEeHb WX TOHMMaHWs, 3HAaTb H yMETh HCIOJB30BaTh Ha
COOTBETCTBYIOILIEM YPOBHE.



1.3 Mecrto aucuuminnbl (MoayJs) B crpykrype OII BO

JlucuunianHa OTHOCHUTCS K oOs3aTenbHOM yactu broka 1. JIMCIUTIIMHBI
(Monmynu) oOpa3oBaTENbHON MPOrpaMMBI.

1.4 O6beM aucHUNIMHBI (MOXYJIA) U BUABI y4eOHOH padoThl

O6beM JuCHMIUIMHBL (MOAYJs) B 3a4€THBIX EAMHUIAX C YyKa3aHUueM
KOJIMYECTBA AaKaJIeMUYECKUX 4YacoOB, BBIJCJICHHBIX Ha KOHTAaKTHYH paboTy
oOyyaromuxcs ¢ TmpenogaBareneM (Mo BujaamM yueOHOW paboThl) W Ha
CaMOCTOSATEIbHYIO pad0Ty 00yUaroluxcs npeicTaBiaeHbl B Taduie 1.1

Tabnuua 1.1, a — O6beM nuCUMIUTUHBI (MOAYJIS) A7t O4HOM (HOpMBbI 00yUEeHHS

Bunel yue6HOM paboThl, B T.4. IpoBOAUMBIE ¢ ucnoibzoBanueM 30 u JJOT
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1 6 3E/216 | 32 - 64 - - 2 0,2 - - 84 33,8 | Dx3amen
2 7 3E/252 32 - 48 - - 2 0,2 - - 136 | 33,8 | Dk3amen
3 3 3E/108 16 - 32 - - 2 0,2 - - 24 33,8 | Dx3amen
4 3 3E/108 16 - 16 - - - 0,1 - - 75,9 - 3auer
Hroro | 19 3E/684 | 96 - 160 - - 6 0,7 - - 319,9 | 101,4




Tabmuna 1.1, 6 — O0beM AUCHUILTUHBI (MOIYJIS) s 3204HOM (popMBbI 00yUeHUs
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1 53E/180 12 - 10 - - 2 0,2 - - 149 6,8 DK3ameH
2 53E/180 12 - 10 - - 2 0,2 - - 149 6,8 DK3ameH
3 6 3E/216 4 - 8 - - 2 0,2 - - 195 6,8 | Dx3amen
4 3 3E/108 4 - 4 - - - 0,1 - - 96 3,9 3ager
Hroro| 193E/684 | 32 - 32 - - 6 0,7 - - 589 | 24,3

1.5 Ilepedyenb MIaHMpPYeMbIX pPe3yJbTATOB O0OyYeHHS] MO JAUCIHHUILIAHE
(Moxy.10)

[Iporecc n3yueHust AUCIUIINHBI HAIIpaBJIeH Ha (P OPMUPOBAHNE KOMIIETESHIINH,
MpeACTaBICHHBIX B Ta0muIe 1.2.

Ta6muma 1.2 — ®opmupyeMble KOMIIETEHITUH

Kon HaumenoBanue MHauKaTophl TOCTHKEHUS
o [Tnarupyemslie pe3yabTaThl 00yUSHHS
KOMIIETEHIINN KOMIIETEHIINHA KOMIIETEHIINHA
3HaeT: OCHOBHBIE MaTEMATHUYECKHE
METOBI PEeIICHIS MPUKIIAAHBIX 33134 B
o0racTu mmpodeCcCHOHATIBHON
Criocoben pod
NIEeITENBLHOCTH
OCYIIECTBIIATH MTOUCK, WNA-1 yxq Arammsupyer
. YMeeT: HaXOIUTh U PEaIn30BbIBATh
KPUTHYCCKH aHAIN3 U | 3a/a4y, BBIACTSS ee 0a30BbIe
aNTOPUTMBI PEIIeHNS 3a]ad,
VK-1 CHHTE3 WHPOPMAIINH, COCTAaBJIAIOIIIHE,
. CaMOCTOSITEILHO OIIEHUBATH
MIPUMEHSATH CHCTEMHBIH | OCYIIECTBIIIET
MIPaBUILHOCTh PE3ylIbTaTa
TTOJIXOJT IJISl PEIICHUS JIEKOMIIO3HUIIHIO 3aa9n
Bnaneer: HaBBIKAMH CaMOCTOSATEIBHOTO
MOCTaBJICHHBIX 3a1a4
aHaJIM3a ¥ PEIeHNS MaTeMaTHIECKIX
3aJ1a4, CBSI3aHHBIX C 00JIACTBIO
podeCcCHOHANBHON NeSITeThHOCTH




Cnocoben
OCYIIECTBIISITH TIOMCK,
KPUTHYECKHI aHATIU3 U

N-4 vk, BeisBaser
€CTECTBCHHOHAYYHYIO
CYIIIHOCTB TIPOOJIEM,
BO3HHUKAIOMINX B XOZIE

3HaeT: eCTECTBEHHOHAYYHYIO CYIITHOCTh
npo0JieM, BOSHUKAIOIINX B XO71€
npohecCHOHANILHOM e TeNbHOCTH
YMeeT: IpUMeHSTh CUCTEMHBIH TTOIX 01T

YK-1 CHHTE3 HH(pOpMALIHH, npoeCcCHOHANBHOM JUTSL pELICHHsI TOCTaBIICHHBIX 33124
MPUMEHSATH CHCTEMHBIN | NIeATeIBHOCTH, U MpUBJIIeKaeT | Brnaneer: Metogamu Gpu3uko-
MOMIX O/ TS PELICHUS JUTSL X peleHHs MaTEeMaTHYECKOr0 amnmapara Jyisl pereHust
MOCTABJICHHBIX 337124 COOTBETCTBYIOIIMH (pu3nKko- | 3amay u3 0bJacTH NpodeccoHaNbHOM
MaTeMaTHYeCKHil anmapar JIeATELHOCTH
3HaeT: METOMKY peleHus 3a1ad
JIMHEHHOW M BEKTOPHOH anreOpel,
CrniocoOeH NpUMeHsITh aHaUTUYECKON TeOMETPHH, TEOPHU
€CTECTBEHHOHAYYHBIE U npenenos, AudpepeHaIbHOr0
00IIeNH)KEHEPHBIE HCYHCIICHHSI
3HAHUSI, METO/IBI Ymeer: pemiate NpakTUUECKUE 3a/1a4H1 110
> A N-1 onk-1 [pumenser o pv p . e
MaTeMaTHYECKOro JIMHEHHOW ¥ BEKTOPHOH ajredpe,
3HAHUS MATEMaTHIECKUX U -
aHanu3a u AHAUTHYECKON TeOMETPHH, TEOPUH
OTK-1 MOZEPOBAHUS CCTCCTBCHHBIX HAYK B npenenos, A dpepeHnaIbHOM
P ’ npodeccuoHATBHOM p ’ P y
TEOPETUYECKOTr0 1 WCYHCIICHHIO
JeATEbHOCTH
9KCIIEPUMEHTAIILHOTO Braseet: aHaMMTHYECKUMH HABBIKAMHU H
UCCIIEZIOBaHUS B NpHEeMaMH MPH PEIICHAH CJIOKHBIX 3a71ad
npogeccuoHaTBHOM JIMHEHHOW M BEKTOPHOH anreOpsl,
JACATCIIBHOCTH aHaHHTHqGCKOﬁIEOMCTpHH,TCOpHH

npezenos, AuddepeHuaTbLHOro
HUCYUCICHUA




2 COAEP KAHUE JUCIUIIJIMHBI (MOAYJISA)
2.1 CTpyKkTypa AUCUMILIMHBI (MOAYJIs1)

Conepxanue AUCHUIUIMHBI (MOJYJISI), CTPYKTYPUPOBAHHOE IO paszaeiaMm, C

YKa3aHUuEM OTBCIACHHOI'O Ha HHX KOJIHWYCCTBA AKAACMHWYCCKHX 4YaCOB W BHIOB

y4eOHBIX paboT nmpuBeAeHbI B Tabnuie 2.1.

Tabnuua 2.1, a — Pazgensl AMCHUIUIMHBI (MOYJIs) U BUIBl Y4eOHOU pabOThI

(ounas gopma oOydeHus)
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Cemectp 1
Paznen No 1. Jluneiinas anreOpa u 59 10 B 21 B 28
QHATMTHICCKAsi TEOMETPHSL.
Paznen Ne 2. l:[pez[en Hu HeHPepI)IBHOCTB 59 10 3 21 3 28
(YHKIIUM OJTHOM IEpeMEHHOU
Pazmen Ne 3. Z[I/I(b(bfpeHL[I/IvaJ'II)HOG } 6 12 3 29 3 28
rcuuciaeHue QYHKIUNA OTHOW MepEMEHHON
JK3aMEeH 36 - - - 2,2 33,8
HToro 3a 1 cemectp 216 32 - 64 2,2 117,8
Cemectp 2
Paznen Noe 4. DOyHKIHMH HECKOJIBKUX 71 10 3 16 3 45
MepEMEHHBIX
Paznen No 5. HeomnpeneneHHbIit mHTErpas. 71 10 - 16 - 45
Paznen Ne 6. 9HpeﬂeHeHHHI/I u 74 12 3 16 3 16
HECOOCTBEHHBIN MHTETPAJIBI
OJK3aMeH 36 - - - 2,2 33,8
HToro 3a 2 cemectp 252 32 - 48 2,2 169,8
Cemectp 3
Paznen Ne 7. OOBIKHOBEHHBIE 23 5 B 10 B 3
g depeHnraibHble YypaBHEHUS
Paznen Ne 8. Uwucnossle u 23 5 B 10 B 8
(YHKIIMOHAJILHBIE PSI/IbI
Paznen Ne 9. KpatHble U KpHBOJTHHEIHbBIE
26 6 - 12 - 8
MHTETpaIbl. DJIEMEHThI TEOPUHU TOJIS
OJK3aMeH 36 - - - 2,2 33,8
HToro 3a 3 cemecTp 108 16 - 32 2,2 57,8
Cemectp 4
Pa3L[eJ1VN9 10. Teopust BepoSATHOCTEH. 35 5 B 5 B o5
CrnygaitHbie COOBITHS
Paznen Ne 11. CnyyaiiHble BETUYHHEI. 35 5 - 5 — 25




Paznen Ne 12. Maremartnueckas crarucruka | 37,9 6 - 6 - 25,9
3auer 0,1 - - - 0,1 -

HToro 3a 4 cemectp 108 16 — 16 0,1 75,9
HMToro mo JUCHHUIINHE 684 96 - 160 6,7 421,3

Tabnuua 2.1, 6 — Pa3nensl nucuumiInHel (MOAYJs) U BUABI yueOHOM paOoThI

(3aouHas hopma 00yueHUs)
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Cemectp 1
Pazmen Ne 1. Jluneiinas anreOpa u 56 4 B 3 B 49
QHATMTHICCKAs] TEOMETPHSL.
Paznen Ne 2. l:[pez[en u HeHPepI)IBHOCTB 57 4 3 3 3 50
(YHKIIMM OJTHOM MIEpeMEHHOU
Paznen Ne 3. Tudbdepennmansuoe
o N . 58 4 - 4 - 50
rcuuciaeHue GyHKIUNA OTHOW MTepEeMEHHON
DK3aMeH 9 - - - 2,2 6,8
Hroro 3a 1 cemectp 180 12 - 10 2,2 155,8
Cemectp 2
Pazmen Ne 4. DyHKIHMH HECKOJIBKUX 56 4 3 3 3 49
MepEMEHHBIX
Pasznmen Ne 5. HeomnpeneneHHbIi nHTErpas. 57 4 - 3 - 50
Pasmen Ne 6. QHpeI[eJ'IeHHLII/I u 58 4 3 4 3 50
HECOOCTBEHHBIN MHTETPAJIBI
DK3aMeH 9 - - - 2,2 6,8
HToro 3a 2 cemectp 180 12 - 10 2,2 155,8
Cemectp 3
Pazmen Ne 7. OOBIKHOBEHHBIE 68 1 3 5 3 65
g depeHnraibHble YpaBHEHUS
Paznen Ne 8. YwucnoBble 1 PyHKIIMOHAIIbHBIE 68 1 3 5 3 65
PSIBI
Paznen Ne 9.  KpatHble U KpUBOJTHHEIHbBIE
71 2 - 4 - 65
WHTETpaibl. DJIEMEHThI TCOPUU TOJIS
DK3aMeH 9 - - - 2,2 6,8
HToro 3a 3 cemectp 216 4 - 8 2,2 201.8
Cemectp 4
Pa3L[eJ1vN9 10. Teopus BeposiTHOCTEH. 34 1 B 1 B 32
CnygaitHbie COOBITHS
Paznmen Ne 11. CnyuaiiHble BEJIMYHMHBL. 34 1 — 1 — 32




Pasmgen Ne 12. Maremaruuyeckas CTAaTUCTHKA 36 2 2 - 32
3auer 4 - - 0,1 3,9
HToro 3a 4 cemecTp 108 4 4 0,1 99,9
HToro mo fucHMIINHE 684 32 32 6,7 613,3

2.2 Copep:xkaHue pa3aesioB AUCHUILIHHBI (MOLYJIs1)

Paznen Ne 1.JIuneitnas anre6pa u aHaqTuTHYECKasi TEOMETPUS

Tema 1.1. MaTpuisl 1 OIpeAETUTENH.

MaremaTnka Kak Hayka. MareMaTH4eCKHe OCHOBBI  KOMIIBIOTEPHBIX
TEXHOJIOTMH. MaTpuilpl U neiictBus Hag HUMU. Onpeaenurens nopsiaka n. CBoiicTea
onpenenurens. MwuHop u anreOpamyeckoe nponosiHeHue. OOpaTHas Marpuua.
Pemienne maTpuyHbIX ypaBHeHUM. PaHr maTpuisl.

Tema 1.2. CucreMbl TUHEHHBIX YPABHEHUI

Cucrembl JMHEHHBIX aireOpanmdeckux ypaBHeHui. Knaccudukauus cucrem.
Teopema Kponekepa - Kanemnu. Marpuunas gopma 3anucu ¥ MaTpUYHbIN crioco0
pelIeHUs] CUCTEM JIMHEWHBbIX YypaBHeHuM. IIpaBuno Kpamepa, meron ['aycca.
CtpykTypa 0011ero peneHus, 4aCTHOE pelieHHe.

Tema 1.3 Bekropnas anre6pa

Jluneiinpie omepanuy HaJ BEKTOopamu. JlexkaproBa cHUcTEMa KOOPAWHAT.
Koopaunatet BekTtopa. Ilpoekmusi Bektopa Ha ocb. CKalgpHOE, BEKTOPHOE,
CMEILAaHHOE MMPOU3BEACHUS, UX CBOMCTBA U IPUMEHEHHE.

Tema 1.4. AHaniuTH4decKkas reoMeTpus Ha INIOCKOCTH

[TonspHast cuctema koopauHat. [loHsATHE ypaBHEHHS JIMHUM HA IJIOCKOCTH B
JIEKapTOBBIX, MOJIAPHBIX KOOpAMHATaX M B MapaMmeTrpuyeckoil (opme (BEeKTOpHas
dopma 3ammcu). Ilpsmas nWMHHUA Ha TUIOCKOCTH: oOIIee, KaHOHUYECKOE U
napaMeTpU4eCcKUe ypaBHEHHUs. YTOJ MEXIY MPSAMBIMH, YCIOBHS MapajuieIbHOCTH U
NEPIEeHAUKYISIPHOCTH. DIUIUIC, Tunepbona, mapabona. IlpuBenenue ypaBHEHHS
KPUBOW BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BHILY.

Tema 1.5. AHanuTHYECKass T€OMETPUS B IPOCTPAHCTBE

VYpaBHEHUE NOBEPXHOCTH B IpocTpaHcTBE. [IIMOCKOCTE B ITpocTpaHCTBE: 0011IEe
ypaBHEHHE. YCIOBUS NApaUIEIbHOCTH W IEPHEHAUKYISIPHOCTU. PaccTosiHne oOT
TOYKH J0 TIulockoctd. Ilpsimas B mpocTpaHcTBe: o0OIIee, KaHOHHYECKOE,
rapamMeTpuyeckoe ypaBHeHus. PaccrosHue or Toukm a0 npsamou. lIpsamas wu
IJIOCKOCTB. YTOJI MEXIY IPSMOU U TNIOCKOCTHIO.

Tema 1.6. BekTopHOE MPOCTPaHCTBO

Ornpenenenue BEKTOPHOro MpocTpaHcTBa. JIMHEHHAs KOMOMHALNS BEKTOPOB.
AKCHOMBI BEKTOPHBIX NPOCTPAHCTB. BekTopHOe mNOANpocTpancTBO. JIMHEHas
KoMOmHaIuss BeKkTopoB. I[loHsaTne Oa3nca, JTUHEHWHOW HE3aBUCHMOCTH BEKTOPOB H
JTUHEWHON 000JIOUKH.

Pazmen Ne 2.I1penen u HenmpepbIBHOCTH GYHKIIUH OJHOU MTEPEMEHHOMN



Tema 2.1. MHoOkecTBa U oniepaliuy HaJ HUMH.

Jlornueckass cuMmBoJIMKa. MHOXXecTBa W olnepauuud HaJl HUMU. UYUuCioBbIe
MHOecTBa. KomIuiekcHble yucna, popma 3anucy U onepanuy HaJl HUMU.

Tema 2.2. @yHKIMS OAHOM IEPEMEHHOM, Tpeaes PYHKIIUU B TOUKE.

[lonstue gpynkuuum onnoit nepeMennol. Ilpenen @pynkuuu B Touke. Yucnonas
GyHKUUMA: ompeneneHue, CrnocoObl 3aJaHus, OCHOBHBIE XapaKTEPUCTHKU, CIOMKHAsS
¢yHkuus, orpannyeHHas QyHkius. OcHOBHbIE 3neMeHTapHble QyHkuuu. Ilpenen
(YyHKIMU B TOYKE, OJHOCTOPOHHHE MpeAesibl (PYHKIUU B TOYKE, F€OMETpHUYEcKas
wuoctpanus. TeopeMsl 0 JIEBOM U MPAaBOM Mpesesie, 0 €IUMHCTBEHHOCTH Ipeena, O
KOHEUHbIX mnpenenax. [Ipexgen ¢QyHkuMM B OECKOHEUHOCTH, TeOMeTpHuYecKas
wutocTpanus. beckoHeuHo Oosbline U 0€CKOHEYHO Malible (DYHKIIMH, UX CBOMCTBA.
CpaBHeHue OeckoHeyHO Maiblx (QyHKuuid. IlepBbli W BTOpOW 3amedaresbHbIE
peJIeIbl.

Tema 2.3. HenpepbsIBHOCTD (PYHKIIMU B TOUKE, TOUKU Pa3pbIBA.

HemnpepbiBHOCTh  (yHKIIMM B TOYKE, T€OMETpUYECKas WLIIOCTPALIUS.
OcHoBHBIE 37ieMeHTapHble (yHKIMU. Teopema O HENpPEepHIBHOCTU 3JIEMEHTAPHBIX
dbyakumii. Touku pa3psiBa GYHKIIMU U UX KJIaccupuKarms.

Paznen Ne 3. ludpepenunansHoe ucuncienue GyHKIUNA OAHON TEPEMEHHOM

Tema 3.1. [TIlpousBognass (QyHKUMH B TOYKE, OCHOBHBIE IIpaBUJIA
nuddepeHIupoBaHuUs.

Tewma 3.2. luddepenunan GyHkIuu.

3amauu, TPUBOJAIIME K TOHATHIO Tpou3BOAHOW. [loHsITHE mMPOU3BOAHOM
GyHKIIMM B TOYKEe, €€ TreoMeTpuueckuit cmbicia. CBs3b auddepeHuupyemMoctd u
HenpepbIBHOCTH  (QyHKIMH. Tabmuia  TPOW3BOJIHBIX, OCHOBHBIC  IpaBHIIA
mudepeHIMpoBaHrs, TPOU3BOJHAS CJIOXKHOW M HESIBHO 3aJaHHON (PYHKIIHMH.
[IpousBoiHast 0OpaTHOW M MapaMeTpUyecKu 3aanHol GpyHkuun. Jlorapudmudeckoe
muddepeHmpoBaHue.

Tema 3.3. Jlubdepennupyempie B uHTepBaie (yHKIUU: Teopembl dDepma,
Ponns, Jlarpanxka, Komu. [Ipasuno Jlonurans.

CaoiictBa (yHKIIMH HENpepbIBHBIX Ha oTpe3ke. Juddepenmupyembie B
uHTepBaie Gynkmuu: Teopemsl Poms, Jlarpamxka, Kommu. TlpaBuno Jlonurans u ero
MIPUMEHEHHE.

Tema 3.4. ®opmynsl Telnopa u MakinopeHna

®opmyner Teiimopa 1 MakjopeHa, pa3ioKEHUE IJIEMEHTAPHBIX (YHKIUHA 1O
dbopmyne Tetimopa u MakiopeHa.

Tewma 3.5. MccienoBanue GyHKIUH.

Monotonnsie GyHKIMU. JIOKaNbHBIA W TI00ATBHBIA IKCTPEMYMBI ()YHKITHH.
HeoOxonumplii mpu3HAK CYIIECTBOBAHUA dKCcTpemMyma GyHKimu. [lepBoiii u BTOpon
JIOCTAaTOYHBIE MPU3HAKY CYIIECTBOBAHMUS JTOKAIBHOI'O AKCTPEMYMa JIJI1 HEMPEPHIBHOM
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¢yHkuuu. OTbICKaHHE HAMOOJBIIET0 W HAUMEHBIIEro 3HAa4YeHUH QYHKUMHM Ha
orpe3ke. Brimyknble u  BorHyThle (yHkuuu. [loHsiTue TOuYkKM nEeperuoa.
HeoOxomumblii M JOCTaTOYHBIE MPU3HAKM CYUIECTBOBAaHUSA Yy (YHKIMH TOYEK
nepernba. AcuMnToThl K rpaduky (QyHKIMH U CrocoObl MX oTbickaHud. OOmas
cxeMa uccneoBaHus GYHKUUU U TOCTPOEHUs ee rpaduka.

Paznen Ne 4. OyHKIIMN HECKOJIBKUX MEPEMEHHBIX

Tema 4.1. @yHKIMM HECKOJBKUX NEpeMeHHBbIX. llpenen, HenmpepbIBHOCTS,
JIMHUU YPOBHS, YACTHbBIE TPOU3BOIHBIE

[lonsTue (GyHKIMHM HECKOJBKUX MEPEMEHHBIX U €€ MeOMETPUYECKHH CMBICI.
O6nactp onpeneneHust GyHKIMH HECKOJIbKUX NMEepeMeHHbIX. JIMHuM ypoBHS QyHKIIMU
IBYyX TmepeMeHHbIX. OmpeneneHue mnpenena (QyHKIUM HECKOIbKUX MEPEMEHHBIX.
OnpeneneHue HEMPEPHIBHOCTH (YHKIMH HECKOJBKUX TMEPEMEHHBIX, OCHOBHBIE
TEOpEMbl O HENpephIBHBIX (QyHKIusAX (Teopembl Beliepmrpacca, Kanrtopa).
Onpenenenue MpoU3BOAHON MO HANPABICHUIO, YACTHBIX MPOU3BOAHBIX 1-r0, 2-TO U
BBICIIMX TOPSIKOB M UX reomMeTpuueckuii cmbicii. Teopema IlIBapia o paBeHcTBe
CMEIIaHHBIX MPOU3BOJIHBIX.

Tema 4.2. Tlonseni auddepeHiman, Mpou3BOAHAS CIOKHOM W HESIBHOU
GyHKIIMH, KacaTeabHas MJI0OCKOCTh U HOPMAaJb

VYpaBHEHHsI  KacaTelIbHOM IUIOCKOCTM M HOpPMald K  IOBEPXHOCTH.
Omnpenenenue u Gopmyisl noiaHoro auddepennnana GyHKIUU ABYX MEPEMEHHBIX,
CBOMCTBO  HMHBapuMaHTHOCTH  (opMbl monHOoro  auddepennmana. [IpaBuna
muddepennpoBanus QYHKIMN HECKOJIBKUX MEpeMEHHBIX. [Ipou3Bo/iHAS CIIOKHOMN
(GYHKIIMM ~ HECKOJBKMX  TEPEeMEHHBIX, (opMyja  TOJHOW  MPOU3BOJIHOM,
muddepennmpoBanre HesiBHON QyHKIuy. [Ipon3BoaHas 10 HAITPaBIECHUIO, TPAUCHT.

Tema 4.3.  DkcTpeMyMbl GYHKIIUN HECKOJIBKUX IEPEMEHHBIX

Qopmyna Teitmopa i GyHKOMA JABYX TepeMeHHbIX. OrmnpeneneHue
JIOKAJIBHOTO JKCTpEeMyMa, HEOOXOIUMbIE M JOCTATOYHBIC YCIOBUS JIOKAJIBHOTO
skcTpeMyMa (GYHKIHUMA HECKOJNBbKUX MepeMeHHbIX. OmpenereHnue ycIoBHOTO
SKCTpEMYyMa, YPaBHEHHs CBSI3HM. METOJ MCKIIOUEHHs YacTU MEPEMEHHBIX U METO[
Jlarpan»ka OThICKaHUS YCIOBHBIX 3KCTPEMYMOB. AJITOPUTM OTHICKAHUSI HAHOOJIBILIETO
Y HAaMMEHBIIETO 3HaUeHUS (PYHKIUU HECKOJIBKUX IEePEMEHHBIX.

Paznen Ne 5.HeonpeneneHHbIil uHTErpa

Tema 5.1. IlepBooOpa3nasi, TaOIUIIa OCHOBHBIX HHTETPAJIOB

Ilonstnue  mepBooOpa3HOW, TepemMa O  CTPYKType  IE€pBOOOpA3HBIX,
reoMerpudeckas wunocTpauus. IIoHATHE HEONpeneNeHHOro0 HMHTErpasa MU €ro
cBoiictBa. HenocpencrBeHHoe uWHTerpupoBaHue (Tabnuia HEONMpPEAeICHHBIX
UHTErPaJIOB).

Tema 5.2. MeTobl HHTETPUPOBAHUSA
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[logBenenue ¢yuknuu noxa 3HaK Aud@epeHnrana, METOJ MOJCTAHOBKH.
HNHTerpupoBaHue Mo 4acTaM.

Tema 5.3. IHTerpupoBanue 1poOHO-pallMOHATIBHBIX ()YHKIIHMA

[lonsTue panmoHanbHOW ApoOM (MPaBUIBHOM M HENPABWIBHOW), Teopema o
CBSI3M HENPAaBWIbHOMW M MNPaBWIbHOW pPAlMOHANBHBIX ApoOei. Buabl mpocteimmx
palMoHaIbHBIX ApoOei. Paznoxkenue npaBuibHOM apoOu Ha mpocteiiue. MeToas
HAXOXJEHUSI HEOIpPEeAEICeHHbIX KOA()(PUIIMEHTOB: METOJ] YaCTHBIX 3HAYEHUU, METO[
CpPaBHEHHUS HEONpPENENEHHbIX KOI(P(UIMEHTOB TPU OJIMHAKOBBIX CTEIEHSX,
KOMOMHUpOBaHHBIA MeTona. MuTerpupoBanue mnpoctedmux apodeit [-IV  Tunos.
[IpaBuiI0 HaXOXKJIEHUS UHTETPATIOB OT IPOOHO-PALMOHANIBHBIX () YHKIUM.

Tema 5.4. InTerpupoBanyre TpUrOHOMETPUUYECKUX BhIpAKEHUIN

YHuBepcaibHasi ~ TPUTOHOMETpUYECKAash  MOJACTaHOBKAa. MHTerpupoBaHue
TPUTOHOMETPUYECKHUX BBIPAXKEHUIN UETHBIX, HEYETHBIX OTHOCUTEIBHO SINX MJIU COSX.
MeTo1b1 THTETPUPOBAHMUS.

Tema 5.5. NUHTerprpoBanne UppaliOHAIbHBIX BIPAXKECHUN

Boruncinenne  MHTErpajioB  OT  HPPAIMOHAIBHBIX  (QYHKIUH, TyTeM
COOTBETCTBYIOILIEH 3aMEHbl. TPUTOHOMETPUUECKUE 3aMEHBI ISl UHTErpayioB. Meton
BBIICJICHUsI  TMOJHOrO  KBajaparta. labnuma  3aMeH, NPUMEHSIEMBIX  IpHU
UHTErPUPOBAHUU MppaloHaIbHBIX BBIPAKECHUM. HNuTterpupoBanue
nuddepeHIranTbHOro OMHOMA.

Paznen Ne 6.0npeneneHHblil 1 HECOOCTBEHHBIN HHTETPAJIBI

Tema 6.1. OnpeneneHHbIN UHTErpal, €0 TEOMETPUUECKUN CMBICT, CBOMCTBA

OnpeneneHHbI WHTErpaj: OINpeAesieHne, TeOMETpUYeCKuid u (pusmdyeckuit
CMBICII, HEOOXOAMMOE M JOCTATOYHOE YCJIOBHS CYIIECTBOBAHHUS OIPEACICHHOTO
uHTerpasia.  OCHOBHBIE  CBOWCTBa  OIpeAeneHHOoro  uHrerpana.  (CBoiicTBa
OTIPEJICTICHHOTO0 MHTerpaia OT YeTHOW M HEYeTHOW (YHKIHUU MO CUMMETPUYHOMY
IPOMEXKYTKY UHTETpUpOBaHus. Teopema o cpeHeEM.

Tema 6.2. MHTerpan ¢ mepeMeHHBIM BEpXHUM IPEJEIOM, CBOMCTBA, (hopMyna
HrroTona-JleitOnuia

OnpeneneHHblil HHTErpall C MEPEMEHHBIM BEPXHUM IIPENEIOM, €r0 CBOMCTBA
(nempepbiBHOCTH M AuddepeHuupyeMoct). Teopema 0O  CYyIECTBOBAaHUU
nepBoodpasznoii. ®opmyna HeroTona-JIeiionua. OCHOBHBIC NMPHUEMBlI BBIYUCICHUS
OIPEJIEIICHHOI0 HHTErpalia. 3aMeHa IEPEMEHHON HHTErPUPOBAHUE IO YACTSM.

Tema 6.3. I[lpunoxeHns: onpeAeIeHHOro HHTErpaa

['eomeTprueckne MPUIOKEHUS ONPENEICHHOIO WHTETpajga: BBIYUCICHUE
IUIOMIA/IeH TUIOCKUX (UTYp, BBIUMCICHHME JUIMHBI IJIOCKOM KPHUBOW, BBIYMCIICHUE
00BEMOB TeJl C U3BECTHBIM MEPEMEHHBIM CEYEHHEM M TEJ BpAIllCHUs, BHIYMCICHUE
IUIOLIAAN TOBEPXHOCTH BpALLICHUS.

Tema 6.4. HecoOcTBeHHBIE HHTETPATIBI
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HecoOcTBennbie wuHTerpanbl ¢ OeckoHEUHBIMHM Tipefenamu (1-ro pona):
onpeniesieHne, MPU3HaKU CXOAUMOCTU. HecoOCTBEHHbIE MHTErpajibl OT Pa3pbIBHBIX
dbyHkuMii (2-ro poaa): onpeaeaeHue, ri1aBHOe 3HaUeHUE, TPU3HAKU CXOIUMOCTH.

Pa3znen Ne 7.00bikHOBEHHBIE U] PEpeHIINATIbHBIE YPABHEHUS

Tema 7.1. Ilonsatue 06bIKHOBEHHOTO AU EpEHINATBHOTO YPaBHEHUS TIEPBOTO
nopsiiKa

[TonsiTue 0OBIKHOBEHHOTO MU PEPEHIINATBHOIO YPaBHEHUSI IEPBOTO MOPSIKA,
SKBHUBAJICHTHbIE (OpMBI 3amucu, reomerpudeckuit cmbicn Y. 3agaua Komm ans
OHY ypaBHenus mnepBoro mnopsaka. Teopema Komm o0 cCymecrBoBaHMM U
€IMHCTBEHHOCTH 3anaun Komu, ee reomMeTpuyeckuid cmbIci, mpumepsl. [lonsitue
o0111ero pelieHus U O0IIero UHTerpajia, YaCTHOTO PEIICHUs U YaCTHOT'O MHTerpasa,
ocoboro pemenus ans OIY ypaBHeHusi mepBoro mnopsiaka, nmpumepbl. OCHOBHBIE
tunel OY 1-ro nopsanka: duddepenuunansusie ypaBuenus (HAY) ¢ pasaeneHHbIMU
NEPEMEHHBIMH U PA3JCIAIOIIUMUCA TTEPEMEHHBIMU; OJHOPOAHBIE ypaBHEHUs u 1V,
OPUBOAAIIMECS K OXHOPOAHBIM; JsmHEHHbIe JIY (Metonm Jlarpamxka u wmeton
bepuymnm); ypaBHeHUs, IPUBOSAIINECS K TUHEHHBIM (ypaBHeHUE bepnyn).

Tema 7.2. YpaBHEeHUs IEPBOrO U BTOPOIO MOPSAIKOB

Juddepennmansuble ypaBHEHUs] B TOJHBIX AuddepeHimanax; ypaBHEHUS,
OPUBOJMMBIE K YpaBHEHUSM B TMOJHBIX AuddepeHnnanax (MHTETPUPYIOMIUNA
MHOXUTENB). Y BTOpOro mopsiika, OCHOBHBIE IMOHSATHS U ONpEAEIICHHs. 3aaada
Kommm nmns Y Beicmiero mopsiaka, teopema Komm, o0nacTh CyIIeCTBOBaHUS U
eAMHCTBEHHOCTH pemeHus 3aaaun Komm. Onpenenenue o01ero pemeHus u o0ero
MHTETpana, YacTHOTO pEHIeHUus W YacTHOro wuHTerpana. Juddepeninunanbabie
YpaBHEHHUs BBICIIMX MOPSJIKOB, JONYyCKAalOUIMe IOHWXKEeHHe mnopsanka, Y, He
cojepikaiiue uckomon Gynkiuu, Y, He comepikainiue HE3aBUCHMOW NEPEMEHHOM,
JIY onHOpOAHBIE OTHOCUTEIBHO EPEMEHHBIX U METO/bI UX PEIICHUSI.

Tewma 7.3. Jluneitasie nuddepeHnnanbabie YpaBHEHHS BTOPOTO MOPsIKa

[TonsiTie (yHIaMEHTAIBPHOW CHUCTEMBI PEIICHUH JMHEHWHOTO OIHOPOIHOTO
muddepennmansHoro ypaBHenus (JIOJY). Pemenwe nUHEHHOTO OJHOPOIHOTO
muddepeHnnaaTbHOr0 ypaBHEHUSI -TO TOPAJIKA C MOCTOSHHBIMU KO3 (GUIIMEHTAMH.
ITocTtpoenune pyHIamMeHTATBLHON CHCTEMBI pemnieHuid. Teopema o CTpyKType oOIero
pelIeHns TUHEHHOTO HEOJTHOPOAHOrO ypaBHEeHHs. OmpeelieHre YaCTHOTO PelIeHHUs
JUHEWHOTO HeoaHOPpOoIHOTO JIY ¢ MOCTOSIHHBIMU KO3 (PHUITMEHTaMH 110 BUIY MPaBOM
gacTt (Tabnuma). Anroput™M HaxoxaeHus obmiero pemenus JIHIY ¢ mocTossHHBIME
kodh punrerTamu. Metos Bapramuu MPOU3BOIbHBIX TOCTOSHHBIX.

Tema 7.4. Cucrembl nudepeHIranTbHbIX YPaBHEHUH

[Morstust  cuctemsr  auddepeHManbHbIX  ypaBHEHHS, €€  TOpsJKa,
KaHOHUYECKON W HOPMAJIbHOU cUCTEMBI AudPpepeHnanbHbIX ypaBHeHuid. Teopema o
MPUBEJICHUH KAHOHWUYECKOW CHCTEMBl K HOpMaJlbHOMY BHAYy. 3agada Komwm mis

13



HOPMaJIbHOM cucTeMbl aud¢epeHuuanbHbix ypaBHeHud. Teopema Komm. OOmee
pemieHre, OOIIMN MHTErpajl, 4YacTHOE pEeIIEeHWEe, YacTHhIM uHTerpain. Meroasl
pelIeHUs] HOPMallbHOM cucTeMbl AuddepeHunanbHbiXx ypaBHEeHUH. CuUCTeMbI
JUHENHBIX JudQepeHIranbHbIX ypaBHeHU. CBOWCTBa pEIIEHUNA OJHOPOIHOM
cucteMbl. HeoOxonmumoe U J1OCTaTOYHOE YCJIOBHE JIMHEHHON HE3aBUCUMOCTH
pemeHnii oAHOpoIHOM cucTembl. [loHsATHE (PyHIaMEHTaIbHON CHCTEMBl pPELIECHUN
OJHOPOJHOU CHUCTEMBbI. MeToAbl pelIeHUsT OAHOPOJIHOW U HEOAHOPOJHOU CUCTEMBI
JTUHENHBIX Au(depeHInaIbHbIX YPaBHEHUH C TOCTOSSHHBIMU KO3 GULIUEHTAMHU.

Paznen Ne 8.YucnoBbie 1 PyHKIIMOHATIBHBIE PSIIbI

Tewma 8.1. Uucnossie psazibl

Uucnossle psabl. CXOOMMOCTh M CyMMa 4YHUCJIOBOro psna. beckoHeuHas
reoMeTpuyeckas mnporpeccus M 0000mEHHBIA rapmMoHuueckuil psa. Ilpocreiimme
CBOICTBA cxoasumxcs paaoB. HeoOxonuMoe ycioBrue CXO0IUMOCTH YUCIOBOTO PAJia.

Tema 8.2. 3HaKONIOCTOSIHHBIE PSIJIbI

OcHoOBHbIE HNOHSATHUS. JlocTaTouHble MIPU3HAKU CXOJUMOCTH
3HAKOIOJIOKUTENbHBIX PSAJOB — PU3HAKU CPABHEHUS, paJuKaIbHbIN pu3HaK Komw,
npusHak [lanambepa, HHTErpagbHbIA MPU3HAK.

Tema 8.3. 3HakonepeMEHHBIE PsI/IbI

3HaKodepenyImuiics u 3HakomepeMeHHbIH psna.  [lpusnak JleiOHuIA
CXOAMMOCTH 3HAKOYEPENYIOIUXCs psAAoB. AOCONIOTHAS M YCJIOBHas CXOJUMOCTH
YHUCIIOBBIX psioB. CBoMCTBAa a0CONIOTHO cxonasmuxcs psaaos. [Ipusnaku lamambepa
u Korm abconoTHON CXOIMMOCTH 3HAKOTIEPEMEHHBIX PSIOB

Tema 8.4. OyHKIIMOHAIBHBIE U CTENIEHHBIE PSBI

OyHkoHanbHbie psaael. llorodeunas cxoaummoctb. OOIACTh CXOAMMOCTH
dyHKIIMOHAIBHOTO — psima.  Maxopupyembie  psinbl.  CBOICTBA  paBHOMEPHO
CXOJIAIINXCS PAAOB M UX npuMmeHeHne. CteneHHble psabl. Teopema Abemns. Ob6macTh
CXOJUMOCTH CTENEHHOro psAna. GopMynbl 1 BBIUKCICHUS PAINyCa CXOJUMOCTH.
OCHOBHBIE CBOMCTBa CTEMEHHBIX PAMOB. PasznmoxkeHne (yHKIMH B CTEIICHHOW PSII.
[TpunosxeHusi CTETNIEHHBIX PSA0B K MPUOIMKEHHBIM BBIYUCICHUSIM.

Paznen Ne 9.KpatHbie u KprBOJIMHEHHBIE UHTETPAIBl. DJIEMEHTHI TEOPUH OIS

Tema 9.1. JIBoliHOM UHTETpaN, €r0 CBOKMCTBA U MPUIOKEHHUS

JIBOliHBIE HMHTErpajibl M HX OCHOBHBIE CBOWCTBA. BpIUMCIEHHE IBOMHOIO
UMHTErpaJla B JCKApTOBBIX KOOpAMHATax. BplunciieHWEe IOBOWHOIO HMHTErpaja B
MIOJSIPHOW CHCTEME KOOpAMHAT. [IpniokeHus NBOMHBIX MHTETPAJIOB: BBIYHMCIICHUE
II0W@AAe 1 00BEMOB.

Tema 9.2. TpoiiHOM HHTETPAJI, €TI0 CBOWCTBA U MPUIIOKEHUS

TpoiiHble WHTETpajibl MU KX OCHOBHBIE CBOWCTBA. BpluMcieHHE TPOWHOTO
UMHTErpajla B JIEKAPTOBBIX, IWIMHAPUYECKUX U CPEpPUUYECKUX KOOpJUHATAX.
Brruncnenue o6bema Teaa ¢ moMoIbio TPOMHOTO HHTETpaa.
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Tema 9.3. KpuBonuHEHBIN HHTETpAI IEPBOTO U BTOPOTO pojaa

KpuBonuneitnpie wunHTerpansl. CBeAeHHE K ONPEACICHHBIM HWHTETpAJIaM.
CpoiictBa. OcHoOBHbIE (opMmyinbl BbluuciaeHus. @Popmyna ['puna. Beruucienue
IJIONIAM Yepe3 KPUBOJIMHEWHBIM uHTerpall. [loBepxHocTHBIE nHTETpalibl. CBeACHUE
K omnpeneneHHbIM uHTerpanam. CpoiicTBa. OcHOBHBIE (HOPMYJIBI BBIYMCICHUS.
®opmynbl Ctokca u Octporpaackoro-I'aycca. Beruncnenne oObeMa Tena yepes
IIOBEPXHOCTHBIN UHTETPAIL.

Tema 9.4. BektopHoe nosie. [1oTok, nuBepreHuus, MUPKYJIALUs, POTOP MOJIS

[Tonsitue BektopHoro noJs. [lorok moms. Paznuynbie Gopmbl 3amucu MOTOKA.
[ToTOoK BEKTOPHOrO TOJISI 4YE€pe3 3aMKHYTYI0 MOBEPXHOCTh. PDU3MYECKUN CMBICI
notoka. /[useprenuus noss. Popmyna Octporpaackoro-I'aycca. Lupkynsaius nos.
Porop nmous.

Pazgen Ne 10. Teopust BeposiTHOoCcTeH. CiiydaitHble COOBITHS

Tema 10.1. OcHOBHbIE TOHATHS. DJIEMEHTbHl KOMOMHATOPUKH

Cnyyaitneie coObiTHs. AnreOpa coObiTuid. Kiaccuueckoe —ormpeseneHue
BeposiTHOCTH. [lojgcueT unciaa UCxXom0B. DIEMEHTHl KOMOWHATOPUKH (pa3MEIeHUs,
NEePECTAaHOBKHU, COYETAHMUS).

Tema 10.2. OcHOBHBIE TeOpPEMBI U (HOPMYJIBI TEOPUH BEPOSITHOCTEH

Teopema cnokeHHs BEPOATHOCTEH HECOBMECTHBIX COOBITHI. BeposaTHocTb
IIPOTUBOMOJIOKHOTO COOBITUS. YCJOBHasi BEPOSTHOCTh. TeopeMa YMHOXKEHUS
BeposiTHOCTeH. He3aBuCcMMOCTb  CiiydyalHBIX  cOOBITHHM. Teopema  clOXXeHUs
BEPOSTHOCTEH COBMECTHBIX COOBITHH. DopMyna mMmoiaHOW BeposTHocTH. DopMmyrna
baiieca. ®@opmyna bepnymm. ®opmyna Ilyaccona. @opmyna Myaspa-Jlamiaca.
I'eomeTpruueckoe ompeneneHue BepoATHOCTH. (CTaTUCTUYECKOE  OIpEeJeTICHUE
BEPOSITHOCTU. AKCHOMATHYECKOE OIPENEIICHHE BEPOATHOCTU. BeposTHOCTHOE
IPOCTPAHCTBO.

Paznmen Ne 11. CityyaiiHble BETUUYUHBI

Tema 11.1. Cnyyaiinbie BenuuuHbl. OCHOBHBIE YUCJIOBBIE XapAKTEPUCTUKH

Cnyyaitnpie BeaM4HuHBI. [[MCKpeTHBIE ciydaiiHble BelW4YUHBI. HempepbiBHbIE
CiaydailHple Benu4yuHbl. Bunel pacnpenenenui. @OyHKOHMS pacnpenesneHus |
IUIOTHOCTh  CIy4YaWHBIX BeIWYMH. Maremartnueckoe oxuaanue. Jlucnepcus.
HavanpHple ¥ [EHTpaldbHbIE  MOMEHTHL.  XapaKTepUCTHYecKas  (QyHKIIHUA.
[Ipowsponsmas ¢yaknus. HepaBencTtBo YeOpimeBa. 3akoH OOJBIIUX YHCEIL.
[enTpansHas npenenpHas TeopeMa. MaTerpansnas teopema Myaspa-Jlamnaca.

Tema 11.2. JIByMepHbI€ CilydaliHbIE BEJTUYHUHBI

JluckpeTHple JBYMEpHBIE ClydailHble BeNWYWHBL. JIBymepHas (yHKIus
pacnpeneneHuss u IUIOTHOCTH. Perpeccusi. Koaddumment koppensumm. I[Ipsimbie
CPENHEKBAIPATUYECKON PETPECCUM.

Pazmen Ne 12. Maremarnueckas CTaTUCTHKA
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Tema 12.1. CtatucTuueckoe pacnpeaeneHue ciiydailHoi BBIOOPKU

[lonstue BBIOOpKU. BapuarnmoHHble psAbl a0CONIOTHBIX M OTHOCUTENIBHBIX
gacToT. CrpynnupoBaHHBIE BapUALMOHHBIE pANbl. OMIOUpHUYecKas QYHKUIUA
pacnpenenenus. [lonuron u ructorpamma. BelOopodHbIe YUCIOBBIE XapaKTEPUCTUKU
(BbIOOpOYHAst CpelHsAs, BBIOOPOYHAS JMCHEpPCHs, BBHIOOPOUHBIE HAYAJIbHBIE U
IIEHTPaJIbHbIE MOMEHTHI).

Tema 12.2. CtaTucTHYECKOE OLIEHUBAHUE [TAPAMETPOB PACIIPEAECIEHUS

[lonstue ouenku. CBoiCcTBa OLIGHOK (COCTOSTENBHOCTb, HECMELIEHHOCTD,
s pexkTuBHOCTE). MeTom MOMEHTOB. Meroa HauOOJBIIEro MPaBaONOA00uS.
Cratuctuyeckas  yCTOMYMBOCTh  OCHOBHBIX  BBIOODOYHBIX  XapaKTEPHUCTHK.
NuTtepBanbHble OLEHKU. OCHOBHBIE CTATUCTUYECKHUE PACTIPEIECIICHNS] U UX CBOMCTBA:
HOpPMAJIBHOE  paclpelesieHne,  paclnpeneneHne  «xu-kBagpat»  Ilupcona,
pactpenenenue  CteroneHTa,  pacnpeaeneHue — @Oumepa-CHenekopa,  «Xu»-
pacnpenenenue. Konnuectso creneneit ceo0oasl. Teopema durepa.

Tema 12.3. [IpoBepka CTATUCTUYECKHUX TUIIOTES

[lonsiTue cratuctTuyeckor runote3bl. HyneBas M KOHKypUpYIOLlas TUIIOTE3A.
Ommbxu nepBoro u Broporo poaa Cratuctuyeckuit kputepuit. Kputuueckue Toukw,
KpuTHUeckass oOmnactb. [IpuHUMI mnpoBepku HyneBoW rtumotesbl. Kpurepuit
oTHomeHus mpaBaonoaoous. Teopema Heitmana-Ilupcona. Kpurtepuii cormacust «xu-
kBajgpar» [lupcona. Kpurepuii cornacust Kosmoroposa. Kpurepuii 0HOpOIHOCTH
[Tupcona.

2.3 KypcoBasi pabota (KypcoBOi poeKT)

He npenycmoTpen(a) ydeOHBIM TUTAHOM.
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3 OLEHOYHBIE MATEPHAJIbBI n METOAUYECKHE
PEKOMEHJIAIIUHA 110 OCBOEHUIO JUCHUIIVIMHBI (MOY JISA)

Texyuuii KOHTPOJIb YCIIEBaEMOCTH 00ECTIEUNBACT OIICHUBAHHUE XO/1a OCBOCHHUS
JTUCHUTUTAHBI (MOTYJIS).

[IpomexyTouHasi aTTecTanusi OOECIeYrMBaeT OLEHWBAHHE MPOMEKYTOUHBIX
pPe3yIAbTATOB O0YyUCHHUS MO0 AUCIUTLINHE (MOIYJIIO).

KoMmiekT OLeHOYHBIX MaTepuanioB MPEeACTaBISIeET CO00H COBOKYIHOCTb
OILIGHOYHBIX CPEACTB (KOMIUIEKC 3aJaHUil Pa3IMyHOrO TUMA C KIFOYaMU MPaBUIBHBIX
OTBETOB, BKJIFOYAsl KPUTEPUN OIICHKH ), HCIIOJIB3YEMbIX TIPH MPOBEJICHUN OIICHOYHBIX
nporeayp (TeKyIero KOHTPOJIs, TPOMEKYTOUHOM aTTeCTaIlii) C EeTbI0 OICHUBAHUS
JTOCTHXKEHUST 00YUaIOIIUMUCS PE3yJbTaTOB OOYUYCHUS 10 JUCHUTIITHHE (MOIYIIIO).

KoMITIEKT OIIEHOYHBIX MaTepraioB (TEKYIIEro U MPOMEKYTOUYHOTO KOHTPOJIS),
HEOOXOIUMBIX JIJISl OLICHUBAHUS PE3yJIbTATOB OCBOCHUS JUCIMILIAHBI (MOTYJIS)
NPEJICTaBJICH B BUJIC OT/ICIBLHOTO JOKYMEHTA 110 JUCITUIUIMHE (MOAYJII0) U XPAHUTCS
Ha Kadeape-pazpaboTurke B OyMaKHOM UIJIU JICKTPOHHOM BHUJIE.

3.1 Ouenka yceBaeMOCTH 00y4a0IUXCs

Texymuii KOHTPOJb YCHEBAEMOCTH M IPOMEXYTOUHAsl aTTeCTalus IO
TUCHUTUIHE (MOAYJII0) OCYIIECTBISIOTCS B COOTBETCTBHH C OallIbHO-PEHTHHTOBOM
cucremorr o 100-6amnpHOM mmikane. [lepecuer cymMmbl OajyioB B TPagUIIMOHHYIO
OIICHKY TIpejcTaBjieH B Tabnuie 3.1.

Ta6muma 3.1. [llkana oneHKH Ha MPOMEKYTOYHON aTTeCTAIIUU

BLIDaKCHIE B CrnoBecHOE BBIpaKCHUE CnoBeCcHOE BBIPAKCHHE
gannax pu GopMe MPOMEKYTOTHOM pu GopMe MPOMEKYTOTHOU
aTTeCTallU! - 3a4eT aTTecTaluy — DK3aMeH
ot 86 1o 100 3a4TeHo OTJIMYHO
ot 71 mo 85 3auyTeHo Xopo1io
ot 51 1o 70 3a4yreHo VY I0BIETBOPUTENBHO
o 51 He 3aureno He ynoBnerBoputesnbHO
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4 OBECIHHEYEHUE JUCHOUIIJIMHBI (MOAYJIA)

4.1 Y4eOHO-MeTOAUYECKOE U HH(pOpPMaALMOHHOE obdecrnieyeHue
AUCHUIUINHBI (MOIYJIsI)

4.1.1 OcHoBHas JuTEpaTypa

1. [Mumaues, B. C. Briciias marematuka: yueonuk / B. C. [llunayeB. —
MockBa: MHO®PA-M, 2024. — 479 c. — (Beicuiee o6pazoBanue). — DOI
10.12737/5394. - ISBN 978-5-16-010072-2. - Tekcr: anekrponnsii. - URL:
https://znanium.com/catalog/product/2085943  (mara oOpamienus: 22.08.2024). —
Pexxum moctyna: 1o mojamucke.

2. ®uxtenronsn, I'M. OcHoBbBl MaTemaTuueckoro ananms3a. Yacte 1
[DnekTpoHHBI pecypc]: yueOHuk st By3oB / [.M. ®uxtenrosbi. CaHKT-

[letepOypr: Jlans, 2024. 448 c. URL: https://e.lanbook.com/book/405284 (nata
obpamenus: 22.08.2024). Pexxum poctyna: 1jis aBTOpU3. MOJIb30BaTeNeH

3. ®uxtenronsn, I'. M. OcHOBBI MaTreMaTHYeCcKOro asHajim3a. Yactp 2.
yueOHUuK 1 By30B / I'. M. ®uxrenronbi. — 15-e uzg., crep. — Cankr-IletepOypr:
Jlanb, 2024. — 464 c. — ISBN 978-5-507-50322-3. — TekcT: 2neKTpoHHBIH // JlaHb:
AJIEKTpOHHO-OMOIMoTeunass cucrema. — URL: https://e.lanbook.com/book/417914
(mata oopamienus: 22.08.2024). — Pexxum gocTyna: ajis aBTOPH3. TOJIb30BaTEIIECH.

4. byrpos, S. C. Beicmas marematuka B 3 1. T. 1. JluddepennmnanpHoe u
uHTEerpajibHOE ucuncienne B 2 kH. Kuura 1: yueOnuk nis By3oB / S. C. byrpos, C.
M. Huxonbckuii. — 7-e u3., crep. — Mocksa: U3patenscTBo Opaiit, 2024. — 253
c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-02148-6. — Tekct: 2JIeKTPOHHBIN
// OO6pazoBartenbHas wiaTgopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/538131 (mara oOparuenus: 22.08.2024). — Pexkum goctyma:
IUJI aBTOPU3. MOJIb30BATEIICH.

o. Bbyrpos, . C. Bricmras marematuka B 3 1. T. 1. [Iuddepennmansaoe u
WHTerpaibHOE HcunciieHue B 2 kH. Kuura 2: yue6nuk mis By3oB / S. C. byrpos, C.
M. Hukonwckumii. — 7-€ u3f., ctep. — Mocksa: M3natensctBo FOpaiit, 2024. — 246
c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02150-9. — TekcT: 27eKTPOHHBIN
// OO6pazoBatenbHas wiaTdopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/538132 (mara obOpamenus: 22.08.2024)._— Pexum nocrtyna:
JUJT aBTOPH3. MOJIb30BATEIICH.

6. Byrpos, A. C. Beicmias matematuka B 3 T. T. 2. DJIeMeHTbl JUHEUHOU
anreOpsl ¥ aHAMUTHYECKOW reomeTpuu: ydeOnuk mis By3oB / S. C. byrpos, C. M.
Hukonbckuii. — 7-e u3g., crep. — Mocka: U3narensctBo FOpaiit, 2024. — 281 c.
— (Bwicmee o6pazoBanue). — ISBN 978-5-534-03009-9. — TekcT: 3neKTpOHHBIH //
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Oo0pa3zoBatenbHas miathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535746
(mata oopamenwus: 22.08.2024). — Pexxum noctyma: it aBTOPU3. MOJIB30BATEICH.

7. byrpos, . C. Bsicmag marematuka B 3 1. Tom 3. B 2 kH. KHura 2.
Psinpl. @yHKIMM KOMITJIEKCHOTO MTepeMEeHHOro: yueOHuk j1st By3oB / S. C. byrpos, C.
M. Huxonbckuil. — 7-e u3f., crep. — Mocksa: U3narensctBo KOpaiit, 2024, — 219
c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-8645-7. — Tekct: 2J1eKTPOHHBIM
// O6pazoBarenbHas miatdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/538130 (marta obOpamienus: 22.08.2024). — Pexxkum goctymna:
JUI aBTOPU3. I10JIb30BATEIIEH.

4.1.2 lonoiHuTeIbHAS JUTEPATYypa

1. bype, B. M. Teopus BepoATHOCTEM M MaTeMaTH4eCKas CTATUCTHUKA:
yuebHuk / B. M. bype, E. M. Ilapununa. — Cankr-IlerepOypr: Jlanp, 2022. — 416
c. — ISBN 978-5-8114-1508-3. — TekcT: 35eKTpoHHBIN // JlaHb: 31€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/211250  (nara
obpamenus: 22.08.2024). — Pexxum gocTyna: s aBTOPHU3. MOJIb30BaTEIICH.

2. Byrpos, f. C. Bricmas Maremartuka. 3afauHuk: yuyeOHOe mocobue s
By30B / . C. byrpos, C. M. Hukonbckuii. — Mocksa: M3narensctBo FOpaiit, 2024.
— 192 ¢. — (Bwicmiee obOpazoBanme). — ISBN 978-5-9916-7568-0. — TekcT:
anekTpoHHBI // OOpa3oBarenvHas tatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/536744 (mata oOpamenus: 22.08.2024). — Pexum jocTyma:
ISl aBTOPU3. MOJIb30BATEIIEH.
3. XopommnoBa, E. B. Belcmias mMarematuka. JIeKiuu M CEeMUHAPBHI:

yueOHoe mocobue s By3oB / E. B. XopommumoBa. — Mockpa: M3nmarenbcTBoO
FOpaiit, 2024. — 452 ¢. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-10024-2. —
Texct: anmexktponHbii // OO6pazoBatenbHas miargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/541572 (mara oOpamuenns: 22.08.2024). — Pexkum goctyma:
JUJIL aBTOPU3. MOJIb30BATEIICH.

4, [Munayes, B. C. Bricmias matemartuka: yueoHoe mocodue /st By30B / B.
C. umaues. — 8-e u3m., mepepad. u gorn. — Mocksa: U3narenscetBo FOpaiit, 2024.
— 447 c. — (Boicmiee obpaszosanme). — ISBN 978-5-534-12319-7. — Tekcr:
aMekTpoHHbI //  OOpazoBatenbHass tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/535509 (mara obOpamenus: 22.08.2024). — Pexxum gocrtymna:
JUJT aBTOPH3. MOJIb30BATEIIEH.

d. boposckux, A. B. Hudbdepenunansusie ypaBHeHus B 2 4. Yacth 2:
y4eOHUK W mpakTukyMm s By3oB/ A. B. boposckux, A. WU. Ilepos. — 3-¢ wu3m.,
nepepad. u mon. — MockBa: M3matensctBo FOpaiit, 2024. — 274 c. — (Bricmiee

obOpazoBanue). —  ISBN 978-5-534-02097-7. —  Tekct: dSIeKTpOHHBIA  //
O6pa3zoBarenbHas mwatdopma Opaint [caiT]. —
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URL.: https://urait.ru/bcode/537801 (natra oOpamenus: 22.08.2024). — Pexum
JOCTYMa: sl aBTOPH3. MOJIb30BATEICH.

6. MunocueB, B. b. Kypc maremMaTMku [Uisi TEXHUYECKHX BBICIIMX
yueOHbIX 3aBeneHuil: yyeOHoe mocodue / B. b. Munocues, B. I'. 3yOkos, B. A.
JIsxoBckuil. — 2-e u3g., ucnp. — Caunkr-Ilerepoypr: Jlanb, 2022 — Yacts 1:
Ananutnueckas reomerpus. [Ipenens u psaapl. ®yHKIMU U Ipon3BOAHBIE. JINHENHAS
u BekTopHas anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT:
ANEKTpOHHBIM  //  JlaHb: 2yekTpoHHO-OMONMOTeyHas cuctema. —  URL:
https://e.lanbook.com/book/211352 (mata oOpamenus: 22.08.2024). — Pexum
NOCTYTIA: 111 aBTOPU3. TIOJIB30BATEIIEH.

7. Munocue, B. b. Kypc wmarematuku isi TEXHUYECKMX BBICIIHX
yueOHbIX 3aBejieHui: yueOHoe mocooue / B. b. Munocues, B. A. Jlaxosckuii, A. .
MapTtbiHeHko. — 2-e¢ u3a., ucnp. — Cankr-IlerepOypr: Jlanb, 2022 — Yactp 2:
DYHKIMU HECKOJILKUX MepeMeHHbIX. MHTerpanbHoe ucuucienue. Teopus moyus —
2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekct: snekTpoHHblii // JlaHb:
aJIeKTpOHHO-OMONMHMoTeunas cucrema. — URL: https://e.lanbook.com/book/211355
(mara obpamienus: 22.08.2024). — Pexxum gocrtyrma: 1jis aBTOPU3. MOJIb30BaTENCH.

8. Munocues, B. b. Kypc Marematuku [ TEXHUYECKHMX BBICHIMX
y4eOHBIX 3aBeleHHi: yueOHoe mocooue / B. b. Munocue, H. A. bepkos, B. T.
3yokoB. — 2-¢ wu3A., ucnp. — Cankr-Ilerepoypr: Jlans, 2022 — Yacte 3:
Huddepennmanbabie ypaBHEHUsS. YpaBHEHHs MareMatudyeckod ¢usuku. Teopus
ontuMmm3anmun — 2022, — 528 c¢. — ISBN 978-5-8114-1560-1. — Tekcr:
ANEKTpOHHBIM  // JlaHb: 2nekTpoHHO-OMOMMOTeuHas cuctema. —  URL:
https://e.lanbook.com/book/211358 (mata oOpamienus: 22.08.2024). — Pexum

JIOCTYyTIA: JIJI1 aBTOPH3. MOJIb30BATEIICH.

Q. [Tymkapsp, E. A. Kypc MaremMaTuku 11 TEXHUYECKUX BBICIITUX YICOHBIX
3aBeneHuii: yueoHoe nmocooue / E. A. Ilymkaps, H. A. bepkos, A. V1. MapTeIiHEHKO.
— 2-¢ m3a., ucnp. — Cankr-IlerepOypr: Jlanp, 2022 — UYacte 4: Teopus
BEpOSITHOCTEH M Matemarnueckasi cratuctuka — 2022, — 304 ¢. — ISBN 978-5-
8114-1561-8. — Texct: anekTpoHHbIN // JlaHb: 2MEeKTPOHHO-OMOIHOTEYHAs! CUCTEMA.
— URL: https://e.lanbook.com/book/211382 (mara oOpamenus: 22.08.2024). —

Pexxum nocryna: mist aBTOpu3. OJIb30BaTEIIEH.

4.1.3 MeToauueckue MaTepHaJIbl

1. 'mcun, B. b. Maremaruka. [Ipaktukym: yae6Hoe mocooue ais By30B / B. b.
I'mcun, H. III. Kpemep. — MockBa: U3zgatensctBo FOpaiit, 2024. — 204 c. —
(Beicmiee o6pazoBanme). — ISBN 978-5-9916-8785-0. — TekcT: amexTpoHHEIH //
Oo6pa3zoBatenbHas wiatgpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536732
(mata obopamenus: 22.08.2024). — Pexwum ocTyna: Jjisi aBTOPHU3. TOJIb30BaTEIICH.
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2. Hlopodeesa, C. U. [duddepeHunanpHpie ypaBHEHHUs MEPBOrO MOpsJKa:

yueOHo-MeToauueckoe nocodue / C. U. Jlopodeena, U. A. JlazapeBa. — Ka3zans:
KHUTY-KAH, 2018. — 44 c. — ISBN 978-5-7579-2306-2. — TekcT: 31€KTpOHHBI
// Jlanb: AIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:

https://e.lanbook.com/book/434174  (mata oOpamienus: 22.08.2024). — Pexum
JocTyna: JAJis aBTOPU3. MOJIb30BaTEIEH.
3. Anucumona, U. B. JluddepeHunanbubie ypaBHEHHs TEPBOTO MOPSIKA.

AHanUTHYECKUE U YMCICHHBIE alTOPUTMbI UX pelieHuil: yueobnoe nocobue / . B.
Anuncumona, B. H. Urnatees, JI. I'. [IBetkoB. — Kazans: KHUTY-KAU, 2020. —
180 c. — ISBN 978-5-7579-2482-3. — TekcT: 35eKTpoHHBbIN // JlaHb: 3€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/264833  (mara
obpamenus: 22.08.2024). — Pexxum nocTyna: s aBTOPHU3. MOJIb30BaTEIICH.

4. barypuna P.B., CepukoBa H.B. Marematuka 4.l [DaexTpoHHBIH Kypc|
Hoctyn 1o JIOTUHY u MapoJIio. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content

id=_520849 1&course_id=_18025_1
5. barypuna P.B., CepukoBa H.B. MaremaTtuka yacte 2[DIeKTpOHHBIA KypC|

JHocTym 1o JIOTHHY U MapoJIio. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content

id=_520852 1&course_id=_18026_1
6. barypuna P.B., Cepukoa H.B. MaremaTtuka gactb 3 [DIeKTpOHHBIN KypC]

Hoctyn o JIOTUHY u MapoJto. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content
id= 520855 1&course id= 18027 1
/. barypuna P.B., CepukoBa H.B. Maremarnka yacte 4 [DneKTpOHHBIN KypC|
Hoctyn o JIOTUHY u Mapoito. URL.:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content
id= 520858 1&course id= 18028 1

4.14 IlepeyeHb WH(QOPMAIUOHHBLIX TEXHOJOTHMHA W 3JIEKTPOHHBIX
pecypcoB, HCIIOJIb3YeMbIX NMPH OCYILIECTBJICHNH 00Pa30BaTeJILHOI0 MPOoLecca 1o
AMCIHMITIMHE (MOLYJII0)

Opranu3oBaHO B3aWMOJICHCTBHE OOydYaroOIIErocss ¢ TperojaBaTels ¢
MCITOJIb30BAaHUEM DJIEKTPOHHOW MH(POpMaIMOHHO-00pa3oBaTenbHOUM cpeaslt KHUTY -
KAWN.

1. barypuna P.B., CepuxoBa H.B. Marematuka 4.1 [DNeKTpOHHBIM KypcC]|
Hoctyn o JIOTUHY " MapOJIIO. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content

id= 520849 1&course_id=_18025_1
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https://e.lanbook.com/book/434174
https://e.lanbook.com/book/264833
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520849_1&course_id=_18025_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520849_1&course_id=_18025_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520852_1&course_id=_18026_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520852_1&course_id=_18026_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520855_1&course_id=_18027_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520855_1&course_id=_18027_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520858_1&course_id=_18028_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520858_1&course_id=_18028_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520849_1&course_id=_18025_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520849_1&course_id=_18025_1

2. barypuna P.B., CepukoBa H.B. MaTtemartuka yactbh 2[DNeKTPOHHBIN KypC]
JHoctyn 1o JOTUHY u MapoJIio. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content

iId=_520852_ 1&course_id=_18026_1
3. barypuna P.B., CepukoBa H.B. Marematuka yacth 3 [DI€KTpOHHBIN KypC]

Hoctyn 1o JIOTUHY u MapoJIio. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content

id=_520855_1&course_id=_18027 1
4. barypuna P.B., CepukoBa H.B. Maremaruka yacte 4 [DIeKTpOHHBINH KypC]

Hoctyn 1o JIOTUHY u MapoJIio. URL:
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content
id= 520858 1&course id= 18028 1

4.1.5 Ilepeyenp pecypcoB HHPOPMANUOHHO-TEJITCKOMMYHUKAIIMOHHOM
cetn «MHTEepHeT», mNpodeccHoHAJBbHBIX 0a3 HJaHHbIX, HHPOPMALMOHHO-
CIIPABOYHBIX CHCTEM, MCIOJb3yeMbIX NPH OCYLIECTBJIEHHH 00pPa30BATEILHOIO
npouecca no AMCHUIJInHe (MOIYJII0)

1. DnexkrponHo-6ubaMoTeuHas cucrema «Jlanby. URL: https://e.lanbook.com/
(mata ooparenus: 22.08.2024). — PexxuM qocTyma: IjIs aBTOPH3. MOJIb30BATENCH.

2. Hayuno-texaudeckast omoimmoreka KHUTY-KAW. [DnexkTponHbIi pecypc].
URL.: https://kai.ru/web/naucno-tehniceskaa-biblioteka (mara oOparieHus:
22.08.2024). — Pesxum qocTyrma: CBOOOHBIH.

3. O6pazoBarenbHas miatdhopma «HOpaiit»y. URL: https://www.urait.ru/ (mara
obpamenus: 22.08.2024). — Pesxxum gocTymna: i aBTOpU3. TOJIb30BaTEIEH.

4. DnekTpoHHO-OMOMMOoTeuHas cucrema Znanium. URL: https://znanium.ru/
(mara ooparnenus: 22.08.2024). — PesxxuM q0CTyma: 1Mo IOITUCKE.

5. Beicmiast MaTeMaTHKa B TEXHUYECKOM YHHUBEPCHUTETE
https://stepik.org/126534 (nmata oOpamenms: 22.08.2024). — PexuMm jgocryna:
CBOOOTHBIIA.

6. DieMeHTBl BbICHICH MaTemaTuku  https://stepik.org/183826 (mara
obpamenus: 22.08.2024). — Pexxum moctyma: CBOOOTHBIH.
7. OcHoBbl BeIciIel MaTemaTuku: [IponsBonubie https://stepik.org/87428 (mata

obpamenus: 22.08.2024). — Pexxum goctyma: cBOOOHBIN.
8. ®dyHKIMSA HECKONbKMX TepeMeHHbIXx https://stepik.org/130705 (marta

obpamenus: 22.08.2024). — Pexxum goctyma: cBOOOHBIN.
9. Jlunetinas anreOpa m aHanuTH4ecKas reometpus https://stepik.org/140060

(mara obpamenus: 22.08.2024). — Pexxum goctymna: cBOOOHBIN.
10. Juddepenmmanbubie  ypaBHeHus — https://stepik.org/201141  (mata
obpamenus: 22.08.2024). — Pexxum gocTtyna: CBOOOIHBIN.
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https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520852_1&course_id=_18026_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520852_1&course_id=_18026_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520855_1&course_id=_18027_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520855_1&course_id=_18027_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520858_1&course_id=_18028_1
https://bb.kai.ru/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_520858_1&course_id=_18028_1
https://e.lanbook.com/
https://kai.ru/web/naucno-tehniceskaa-biblioteka
https://www.urait.ru/
https://znanium.ru/
https://stepik.org/126534
https://stepik.org/183826
https://stepik.org/87428
https://stepik.org/130705
https://stepik.org/140060
https://stepik.org/201141

11. Marematuueckuii ananu3 (dacth 1) https://stepik.org/716 (mara
oOpamenus: 22.08.2024). — PexxuMm goctymna: CBOOOHBI.

12. Marematuueckuii ananu3 (dacth 2) https://stepik.org/711 (mara
oOpamenus: 22.08.2024). — PexxuMm goctymna: CBOOOHBI.

13. Teopusi BepostHocTelt https://stepik.org/course/3089/syllabus (nara
oOpamenus: 22.08.2024). — PexxuMm noctymna: CBOOOHBI.

14. Marematudeckass crtaThcThka https://stepik.org/326 (mara oOparieHwus:
22.08.2024). — Pexum noctyna: CBOOOIHBIA.

15. Teopus BEPOSATHOCTEN 17} MaTeMaTH4ecKas CTaTUCTHKA
https://stepik.org/182381 (nata oOpamenus: 22.08.2024). — Pexum jgocrtymna:
CBOOOTHBIA.

4.2 MarepuajibHO-TeXHHYECKOe o0ecreyeHue MAUCHUIIMHBI (MOIYJs1) U
TpedyeMoe MporpaMMHoOe o0ecrneyeHmne
Onrcanne MaTtepuasbHO-TEXHUUYECKOW 0a3bl M MPOTrPaMMHOT0 OOECTIeYeHUS,
HEOOXOJIMMOT0 JIJIsi OCYIIECTBJICHHSI 00pa30BaTENbHOTO MpOIEcca MO JUCHUIIINHE
(MoyI0) IPUBEICHO COOTBETCTBEHHO B Tabnuiax 4.1 u 4.2.
Tabmuma 4.1 — MaTepuaabHO-TEXHHYECKOE 00eCTiedYeHne TUCIUIUIUHBI (MOTYJIS)

HanmenoBanue
Haumenosanue .
. | yueOnoi aymutopun, | [lepedeHr HEOOXOAMMOTO OOOPYAOBAHUS M TEXHUIECKUX
Bia yHICOHOH CHeIHalIn3UpOBAHHON CpeacTB 0OyueHus
paboThI
nabopaTopun
JlexunonHble |Y4eOHast ayquTOpHsl |- KOMIUICKT y4eOHOM Mebemnu;
3aHATUA JUIS IPOBEICHUS - MYJIbTUMEIHA-TIPOCKTOP;
3aHSTH JEKIIUOHHOTO |- HACTEHHBIN AKpaH;
tina Ne309 - 6annep «Tabnauna MenpeneeBay;
- HOYTOYK
[IpakTnueckue |YueOHast ayAMTOpUsl |- KOMIUIEKT yueOHOM MeOenu;
3aHATUA JUIS IPOBEJICHUS - IepCOHaIbHBINA KoMIbIOTEp (1 mIT.);
3aHSTHIH CEMUHAPCKOTO |- MyJIbTUMEIHA-IPOCKTOP;
tuna Nellb - HACTEHHBIN KpaH.
Camocrosarens |[lomemnienue mis - KOMILIEKT y4eOHOo# Meben;
Hasi paboTa CaMOCTOSITENILHOM - MyJIbTUMEIHA-TIPOCKTOP;
paboter Ne104 - HACTEHHBIN KpaH;
- TJIaKaThl, CTCH]IBI,
- KOMIIBIOTEpHAs TEXHUKA C BO3MOYKHOCTBIO MOAKIIOYEHUS
K UH()OPMAIIMOHHO-TEIEKOMMYHHKAITMOHHON CeTH
«HTEepHET» U 00eceueHuEM I0CTYIa B AIEKTPOHHYIO
uHpOopMalnOHHO-00pa3oBarenbHyto cpeny KHUTY-KAU
YUuransHbli 3ai1 - KOMIUIEKT y4eOHOl Mebenu;
Hay4YHO-TEXHUYECKON |- KOMIBIOTEpHAs TEXHUKA C BO3MOXKHOCTBIO MOAKIIOYEHUS
oubIroTeKH K UH()OPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHON CETH
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https://stepik.org/716
https://stepik.org/711
https://stepik.org/course/3089/syllabus
https://stepik.org/326
https://stepik.org/182381

«IHTEepHET» U 00ECIeUueHUEM IOCTYIIA B DJIEKTPOHHYIO

uH(popMaIlmoHHO-00pa3oBarensHyto cpeny KHUTY-KAU

Tabmuua 4.2 — JIMIEH3MOHHOE W CBOOOJHO pPAaCHpPOCTPAHIEMOE MPOrPAMMHOE
o0ecrieyeHre, B TOM YHCJIE OTEYECTBEHHOTO NPOU3BOJACTBA, HCIOJIB3yeMOE IpHU
OCYIIECTBICHHU 00pa30BaTEILHOTO MPOIIecca Mo JUCHUIIINHE (MOIYIIO)

Cnoco6 pacnpocTpaHeHus
No HaumeHnoBaHue nporpaMMHOT0O (JIMLIEH3UOHHOE WU
[IpounsBoaurens
/11 obecrieueHus CBOOO/THO
pacpocTpaHseMoe)
1 |Blackboard Blackboard JInneHsnoHHoOE
2 [Microsoft Windows 10 Microsoft JInneHnsnoHHoOE
Microsoft Office 2010 wnm
Microsoft Office 2013 :
3 ® Microsoft JIunieH3uOHHOE
3aBHCHMOCTH OT KOH(UTypaIn
KOMITBEOTEpA)
4 |Statistica 10 StatSoft JIueH3nOHHOE
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5 OCOBEHHOCTHU PEAJIM3ALMM JUCUMILIMHBI (MOJY.JS)
TSI JIAL C OTPAHUYEHHBIMHY BO3MOKHOCTSIMM 310POBbSI U
WHBAJIMJIOB

OOyyeHue 1Mo JUCHUIUIMHE (MOAYJI0) OOy4YaromMXCA C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSl M1 MHBAJIHMJIOB OCYILECTBIISIETCS C YYETOM OCOOEHHOCTEH
MCUXO(PU3NYECKOTO PA3BUTUSA, WHIUBUIYAIbHBIX BO3MOXHOCTEH U COCTOSHUSA
310pPOBbsI TAKUX 00YYaIOLIUXCS.

OOyyeHue nuI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMHM 3/I0POBbSI U MHBAJIHIOB
OpraHu3yeTcsi Kak COBMECTHO C JIPYrMMHU OOYYalOIIMMHCS, TaK U B OTIEIbHBIX
rpynnax.

Jist aui ¢ OrpaHUYEHHBIMH BO3MOXXHOCTAMM 3JI0POBbsi U MHBAJIUIOB
PEeyCMOTPEHbI JOMOJTHUTENbHbIE OLEHOYHbIE MaTepuaibl, IMEepeYeHb KOTOPBIX
ykazaH B Tabmune 5.1.

Ta6muma 5.1 — JlonmoaHUTEILHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUII C
OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3JI0POBbSI U MHBAIUIOB

BI/I)II)I JOITOJIHUTEIIBHBIX OLICHOYHBIX (DOpMI)I KOHTPOJIA 1 OLICHKH
MaTepuasoB pe3yabTaTOB O0YUEeHHUS
TecTbl, KOHTPOJIbHBIE PAOOTHI,

C HapylIeHUSMH ClIyXa |HCbMEHHBIE CAMOCTOSATEIbHbIE PAOOTHI,
BOMPOCHI K MPOMEKYTOYHON aTTeCTalluu
VYCTHBIN onpoc 10 TEpMUHAM,

C HapyleHUsIMH 3peHuUs cobeceloBaHKE TIO BOIIPOCAM K
MIPOMEKYTOUYHOM aTTeCTalNKN

Pemienue nucTaHIIMOHHBIX TECTOB,

C HapylIeHUsIMH OMIOPHO- |  KOHTPOJIbHBIE PaOOThI, MUCEMEHHbBIE [IpeumyiiecTBeHHO

JIBUTATEJILHOTO allfapara | camMOCTOSITeNIbHbIE pabOThI, BOMPOCH! K | TUCTAHIIMOHHBIMH METOIaMU

IPOMEKYTOUHOM aTTeCTallu

Kareropuu oGyuarommxcs

[IpeumyiiecTBEHHO
MUChbMEHHAs MpoBepKa

[IpenmyliieCTBEHHO yCTHas
MpoBepKa (MHANBUIYATHHO)

Jist aui ¢ OrpaHUYEHHBIMH BO3MOXXHOCTAMH 3JI0POBbsi U MHBAJHUIOB
MpeaycMaTpUBaeTCsl JOCTymHas ¢opMa TMPemaoCTaBICHUS 3aJaHUN  OIEHOYHBIX
CPEIICTB, HATIPUMED:

— B IIeYaTHOH (hopme;

— B IIeYaTHOM (hOpME C YBETUUCHHBIM HMIPUPTOM;

— B (hopMe IEKTPOHHOTO TJOKYMEHTA;

— METOJIOM YTCHHUS 3a/IaHUs BCIIYX;

Jlumam ¢ oOrpaHWYECHHBIMH BO3MOXKHOCTSIMH  37I0POBbS W HHBAIHAAM
YBEJIMYMBACTCS BpEeMsI Ha TOJATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. I
TAaKUX OOYYaIONIUXCS TMPEAyCMaTpPUBACTCA JOCTyMmHas ¢GopMa TPEeIOCTaBICHUS
OTBETOB Ha 3a/IaHMsI, 4 UMEHHO:

— MMUCbMEHHO Ha Oymare;
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— HabOp OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIIYT ACCUCTEHTA;

— IIPEICTABICHUE OTBETOB YCTHO.

[Tpr HE0OXOIUMOCTH ISl JIUL] C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U
MHBAJUAOB MpOLEAypa OLUEHUBAHUS PE3YIbTATOB OOYUEHUS MOKET IMPOBOJUTHCS B
HECKOJIBKO 3TaIoB.

Y4eOHO-MEeTOIMYeCKHEe MaTepuasbl JJs CaMOCTOSITEIbHOM W ayAUTOPHOM
paboThl O0YUYaIOIIMXCS U3 YKCTA JIUI ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI
Y UMHBAJUAOB MPEJOCTABISIIOTCS B (popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM KX
310pPOBbsI U BOCTIPUATHS UH(POPMALIUU.

OcBoeHue AUCHUIUIMHBI (MOJYJISl) TULAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3I0pOBbSI U WHBAJIWJAMU OCYLIECTBISETCS C HUCIOJIb30BAaHUEM CPEICTB 00y4YeHUs
OO0IIEero U CHeUaIbHOTO Ha3HAUEHUS.

26



()

JIMCT PETUCTPAIIUA UBSMEHEHUU

N3meHenus, BHOCUMBbIE B pab0uyI0 IPOrpamMMy JTUCHUILUIMHBL (MOAYJIS)

(qrrArom)
AHULTUTONY
uomoiAcurredd
‘nodradex
UHIMOIAYO9RE
«OHBHOIRILIO)»

Conepxxanue U3MEHEHUI

WUHOHOWEU
BUHIJOHY BlR]]

UUHOHOWEH
EHHOOJHY errareed s\
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JIuct cornacoBanus paboyel mporpaMmbl JUCHUIUTHHBI (MOJYJIS)

HaumenoBanue | Coruacyommii (07 (0] Mara Busa
noJpasjejieHus
Hay4no- mapextop HTB | MBmuna ["anuna 26.08.2024 CornacoBaHo
TEeXHUYECKast BacuibeBHa 16:23:59
oubmmoreka
Kadenpa 3aBEYIOLTHIA CepuxoBa 27.08.2024 CornacoBaHo
€CTeCTBEHHOHAYY kagenpou Haramus 10:37:35
HBIX JUCIUILIHH BnamumuposHa
u
MH(}OPMAaIMOHHBI
X TEXHOJIOTUI
Kadenpa PYKOBOJIUTEIND CepuxoBa 27.08.2024 CornacoBaHo
€CTECTBEHHOHAYY OIl BO Haranus 10:47:59
HBIX JUCIHUILTHH BnamumuposHa
"
MH(OPMAaLIMOHHBI
X TEXHOJIOTUI
Y4eOHo- TpeJice1aTeNb Mydaxapopa 03.09.2024 CormacoBaHo
METOUYECKast YMK AD ['yneHapa 16:55:03
komuccusi AD KHUTY-KAU MasncypoBHa
KHUTY-KAU
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