CAHKT-IETEPBYPI' CKAM T'OPHBIY YHUBEPCUTET UMIIEPATPULILI EKATEPUHBI 11

PABOYAS ITPOI'PAMMA JIUCIUAITJINHBI

BBICHIAAA MATEMATHUKA
YpoBeHb BbICHIEr0 00pa3oBaHus: Beiciiee nnxeHepHoe 0Opa3oBaHue
CnennajabHOCTS! Bce cnenuansHOCTH
®opma 00yueHHs: O4Has

CocraBuresn:
npodeccop 'ocnonapuxos A.I1.

noueHt bakeesa JI.B.

noueHt JAxoBieBa A.A.

Cankr-IlerepOypr
2024

‘ JOKYMEHTIIONIIUCAH
3 VCUIEHHON KBAJIIGUIIIPOBAHHOM
SNEKTPOHHOHTIOTHCHIO

Cepruduxar: 174E FOSE D3C8 8CC7 B088 ES9C 9D21 683B
Bragenen: [Tamxepmy Hatanea BragumaposHa
JetictuTenes: ¢ 14.11.2023 mo 06.02.2025




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heab nucuuniinHbl «Beicias MaTeMaTHKA»:

— npuobpeTeHne 0a30BBIX MATEMAaTUYECKUX 3HAHUH, CIIOCOOCTBYIOIIUX YCIEITHOMY OCBOCHHUIO pa3-
JUYHBIX JUCIUIUIMH: (U3HMKA, XHUMHS, DJICKTPOTEXHUKA W AJICKTPOHHMKA, HauyepTaTeIbHAsI T€OMETPHUS U
rpaduka, MaTepUaIOBeICHUE U T.I;

— OBJIQJICHUE KOHKPETHBIMH MAaTEMAaTHYCCKUMHU 3HAHUSIMH, HEOOXOAMMBIMU ISl IPUMEHEHHUS UX B
MPAKTUYECKOU e TEIbHOCTH;

— 00y4yeHHEe OCHOBHBIM MAaTE€MaTHMUYECKHUM METOJaM aHajdu3a M MOJCIHUPOBAHHUS TEXHOJIOTMYECKUX
MIPOLIECCOB | SIBJICHUH TIPH IMOUCKE ONTUMAJIBHBIX PEIICHHU U BEIOOpA HAWTYUIIUX CIIOCOO0B peanu3anuu
ATUX pelIeHUH; MeToaaM 00pabOTKH M aHaIM3a Pe3yIbTaTOB YHCICHHBIX U HATYPHBIX IKCIIEPUMEHTOB;

— (hopMHpOBaHKE MPEICTABICHUN 0 MaTEMATHKE KaK YacTH OOIICYEIOBEYECKOM KYIbTYphl, TOHUMA-
HUS 3HAYMMOCTH MAaTEMAaTHKH JUIsl OOIIIECTBEHHOTO IIPOrpecca;

— HMHTEJUICKTYAIIbHOE pa3BUTHE, (OPMUPOBAHHE HEOOXOTUMBIX IJISl CIICIHUATNCTa KOMIIOHEHTOB
MBIIICHUSI, HEOOXOIUMBIX €My JIUIsS YCIEUTHON paboThl M OpHEHTAIMU B Oyayiiel npodeccunoHaIbHOMI
JICITEILHOCTH.

OcHoBHBIE 3aa4H AU CHUIJIUHBI:

— MOJy4YeHue OOIIMX MPECTaBICHUNA O COJAEPKAHUHM UM METOJaX BBHICIICH MaTEeMaTHKH, €€ MECTE B
COBPEMEHHOM CHCTEME €CTECTBO3HAHMS U IMPAKTUYCCKON 3HAYMMOCTH JUIsI COBPEMEHHOTO OOIECTBA, O
MIPAKTUIECCKON 3HAYUMOCTH TCOPETHUYECKUX Pa3padOTOK B 00JaCTH MAaTEMATHUKH, UX HEOOXOIUMOCTH IS
pa3BUTHA 001IeCTBA U 00ECIIEUEHHUs €r0 HAYYHOT0 M TEXHUYECKOTro Mporpecca, 0 Beayllel pojau MaTeMa-
THKH [IPU U3yYSHUH BOIIPOCOB ¥ MPOOJIEM, BOSHUKAIOIINX B PA3IMYHBIX 00JIACTSIX HAYKH U TCXHUKH,

— OBJIaJICHUE TIEPBUYHBIMHU HaBBIKAMH MAaTEMaTUYECKOTO MCCIEIOBAHUS U YMEHUEM BbIOMpATh HEOO-
XOJIUMBIC BEIYHCITUTEIILHBIC METOIBI M CPEICTBA JIJISl PEIICHUS IPUKIIATHBIX 3a1a4, CBSI3aHHBIX C mpodec-
CHOHAJILHOM JeSITeIIbHOCTRIO;

— (¢opMHpPOBaHME TBEPJBIX HABBHIKOB PEIICHHUS MAaTEeMaTHYECKUX 3a7a4 C JOBEJACHHUEM JI0 MPaKTHYe-
CK{ 3HaYUMBIX PE3yJIbTaTOB M Pa3BUTHE HA 3TOM 0a3e JOTUYECKOro U aIrOPUTMUYECKOTO MBIIILICHUS;

— ¢hopMHpPOBaHME MOTUBALIMH K CAMOCTOSTEILHOMY MPUOOPETEHUIO U MCIIOJIH30BAHUIO B MPAKTHYE-
CKOM JIeSITEeIbHOCTH HOBBIX MH)KEHEPHBIX 3HAHUM.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI
BBICHIEI'O HH)KEHEPHOI'O OBPA3OBAHUA

Huctunnuna «Bpicmias MaTemaTHka» OTHOCUTCS K OOIIETEXHMYECKOMY MOy «Smpay
BBICIIIETO MH)XEHEPHOT'O0 00pa30BaHUs MO BCEM CTEIUATBHOCTSM, Clienuanu3anusM u usydaercs B |, 11,
Il u IV cemectpax.

Hucnunnuna «BpIciias MaTeMaTukay sIBJISIETCS OCHOBOIOJIATAIONIEH JIJISl U3YyUEHHUs CIeIMaTbHbIX
JTUCIUIUINH, MPEAYCMOTPEHHBIX Y4eOHBIMH IJIaHAMH Pa3HBIX CHEIHATbHOCTeH W crenuanu3anuii. Ha-
npumep, «MatepuanoBeneHue», «INEKTPOTEXHUKA M DJEKTPOHUKA», «MexaHuKa KUIKOCTH MU Ta3ay,
«Teopernueckass MexaHuka», «TeopeTuueckre OCHOBBI AJIEKTPOTEXHUKNY, «MareMaTnueckrue MOAENH U
pacy€T CHUCTEM YIPaBJIEHUS TEXHOJIOTHUYECKUX KOMIUIEKCOBY U IPYTUX.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMU OCBOEHHUS OGPA3OBATEJIBHOM

IMPOI'PAMMBbI BBICHIEI'O HH’KEHEPHOI'O OBPA30OBAHMUSA

B pesynbpTaTe 0cBOCHMs TUCIMILUIMHBI «BhICIIas MaTeMaTHKa» CTYJICHT JOJIKEH:
3HATh:

OCHOBHBIC TIOHATHS JIMHEHHON anreOpbl: MAaTPULBl U ONPEETUTENN, CUCTEMbl JTMHEHHBIX
ypaBHEHUH U CIIOCOOBI X PEIICHUS;

KOMIUIEKCHBIE YHCIIa;

aHAJIMTUYECKasi FeOMETPUS Ha NPSIMOIL, INIOCKOCTH U B TPEXMEPHOM IIPOCTPAHCTBE;
OCHOBHBIC TIOHATHS MaTeMaTHYECKOI0 aHaJIM3a: CIIOCOObI 3aJaHMsl M CBOMCTBA YMCIIOBBIX
dbyHKumiA, rpaduk GYHKIMHA KaK HATJIsIHOE N300pakeHne (PyHKITMOHAIBHON 3aBUCUMOCTH,
MPUKIIQJHOE 3HAYCHUE 337a4ll UCCIeT0BaHMs (YyHKIMU, HEMPEPHIBHOCTh U TOUKU pa3phiBa
(GyHKLMHU, CBOICTBA HENPEPbIBHBIX (DYHKIIHIA;

pou3BOIHAS (DYHKIMH, €€ TEOMETPUUYECKUNA U MEXaHUYECKHI CMBICI, OCHOBHBIEC TEOPEMBI
o nuddepeHupyeMbix QYHKIHMIX, TPUIOKeHnE IU(PPepeHINaTbHOTO UCYUCICHUS K UC-
ClIeZIOBaHUIO (DYHKIIHMI; OHATHS EpBOOOPA3HOI U HEONpEIeIeHHOro UHTErpaa, onpee-
JICHHBIM MHTETPajl M €ro NPUMEHEHNE B MPUIIOKEHUSIX, HECOOCTBEHHBIE HHTETPAIIBL;, T (-
(bepeHIMabHBIE YPAaBHEHHsI, OCHOBHbIE CBOMCTBa, 3aaaya Kolim, OCHOBHbIE METOJbl MH-
TerpupoBanus JuQGepeHIHaTbHBIX YPaBHEHUH 1-T0 U 2-TO MOPSAKOB; OCHOBHBIE CBOWCTBA
(GYHKUIMN HECKOJBKUX IEPEMEHHBIX, YaCTHbIE MPOU3BOHBIC, TPOU3BO/IHAS 10 HAlpaBlie-
HUIO; IBOMHBIC M TPOIHbBIC UHTETPAJIbI, CBOWCTBA, X BBIYMCICHHUE B PA3IMYHBIX CHCTEMAx
KOOP/AMHAT; YUCJIOBbIE U (DYHKIIMOHAJIbHBIE (CTEIICHHBIE) PSJIbL;

KJIacCUYecKast TEOpHS BEPOSITHOCTEH, €€ OCHOBHBIC TTOHATHS; CIIydaiiHast BETMYMHA U €€ 3a-
KOH paclpeleeHusl BEPOATHOCTEN, YACIOBBIE XapaKTEPUCTUKU CIIy4aliHOW BEJIMYUHBI, 3a-
KOHBI OOJIBLIIMX YHUCEl;

CTaTUCTHYECKHE METOJbI 00paOOTKH SKCHEPUMEHTANBHBIX JAHHBIX; CTATUCTHYECKOE OIIe-
HUBAHHE U MPOBEPKA TUTIOTES.

YMmerTh:

MPOBOAUTH OOOCHOBAHWE PELICHUS PA3IMYHBIX 33/1a4, UCIIOIb3Ys MOJyUYeHHbIE TEOPETHYE-
CKHE CBEJICHHUS;

MPUMEHATHh OOIIME METObl JIMHEHHOW alreOpbl U aHAIMTUYECKOW TeOMETPHUH TIPH pellie-
HUM MaTeMaTHUYECKHUX 3a/1a4;

BBITIONHATH JACUCTBUSA HAJ KOMIUIEKCHBIMH UYWCIIaMHU, 33JaHHBIMU B Pa3IMYHBIX (opMax,
HAXOJUTh KOMILJIEKCHbIE KOPHH aNTe0panyecKuX MHOTOUYJICHOB;

MPUMEHATH arlfapaT MaTeMaTHYecKoro aHanm3a (auddepeHmanbHoe U UHTErpaIbHOE HC-
yucjieHne GyHKIUNA OJHON U HECKOJIBKUX MEPEMEHHBIX ) K PEIICHUIO PAa3IMUHbIX 33744,
MPUMEHSITH anmapaT TEOPHH BEPOSTHOCTEH U MaTeMaTHUECKON CTAaTHUCTUKH sl 00paboTKu
SKCIEPUMEHTAJIbHBIX IaHHBIX U OLIEHUBAHMS TIOJYYEHHBIX PE3yJIbTATOB.

Baagerh HaBbIKAMM:

UCIOJIb30BaHUs NPEACTABIECHUI O POJIM U MECTE MATEMAaTUKH B COBPEMEHHBIX YCIIOBUSX; B
(dbopMHpOBaHUN KPYro3opa, PyHKIHNOHAIBHON IPaMOTHOCTH YEJIOBEKA /IS PEeLIeHUs MpaK-
TUYECKUX 3a/1a4 U OLICHUBaHMs UH(OpMAaLMK, TOJy4aeMOW U3 pa3HbIX UCTOYHUKOB;
BJIQICHHUS OCHOBOIIOJIATAIOIIMMH TEOPETUYECKUMH TOHATUSMHU; YBEPEHHOIO MCIIOJIb30Ba-
HUS TEPMUHOJIOTHU U CUMBOJIUKH;

MPUMEHEHHS MOJyYSHHBIX 3HAHUH JUIsI MHTEpIpETalMy MOJYyYeHHBIX Pe3yJIbTaTOB U MpPH-
HATHS pelieHni B mpodecCnoHaIbHOM cepe aesITeTbHOCTH.



4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IMCHUILIAHBI U BUABI Y4eOHO# padoThI

OO01mast TpyI0eMKOCTh TUCIUIUIHHBI cOCTaBisier 17 3a4eTHBIX eauHull, 612 ak. gac.

Bu yuebHoii paGoThI Bcero ak. AK. 4acel 10 ceMecTpam
4acoB | 1| 1 v
AyauTopHasi padoTa, B TOM YHCJIe: 240 60 60 60 60
Jlexrum (JI) 120 30 30 30 30
[Tpaktuueckue 3ansatus (I13) 120 30 30 30 30
CamocrositesibHas padora cryaenTos (CPC), B Tom 228 66 66 48 48
yucie:
[ToaroroBka K MPaKTUYECKUM 3aHATHSIM 132 41 41 25 25
PacuerHo-rpaduueckoe 3ananue (PT'P) 48 12 12 12 12
Jlomaninue 3agaHust 24 6 6 6 6
ITonroroBka K KOHTPOJBHOU paboTe 12 4 4 2 2
[ToaroroBka K KOJUIOKBHYMY 12 3 3 3 3
Buja npomexyTo4HOl aTTecTallMy - IK3aMeH 144 36(9) | 36(9) | 36(3) | 36(9)
OO0masi TPy10€eMKOCTb M CHUIIITHHbBI aK. yac. 612 162 162 144 144
3a4. eJI. 17 4,5 4,5 4 4

4.2. Cogepxanue TUCUUNIMHBI

VY4eOHbIM MJIaHOM MIPELYCMOTPEHBI: JIEKIUH, IPAKTUUECKHUE 3aHATHS U CaMOCTOsATENIbHAs paboTa.

4.2.1. Pa3aejbl IMCHUILIMHLI 1 BUABI 3AHATHIA
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Paznen 1. «DnemMeHThl TMHEHHON aJreOphI» 38 8 8 22
Pazyen 2. «BekTopHas anredpay 22 6 6 10
Paznen 3. «AHanuTHYECKast TEOMETPUSI» 28 8 8 12
Paznen 4. «BBegenue B MaTeMaTHyeCKHil aHAIINA3 38 8 8 22
Pa31[evn 5. «I[I/I(b(bePeHuHanbﬂoe ucuuciaeHue pyHKuun 46 10 12 o4
OJTHOW TIEpEMEHHOM»
Paznen 6. «KoMIiekCHBIE YnCIIa) 10 2 2 6
Pasznen 7. «HeonpeneneHHbIi HHTErpai» 38 10 10 18
Paznen 8. «OnpenencHHbI HHTETPAIDY 32 8 6 18
Paznen 9. «/luddepennunanbable ypaBHEHH» 44 12 12 20
Paznen 10. «Psipl (uncnoBbie M QYHKIMOHAIBHBIE))» 32 10 10 12
Paznen 11. «/luddepennnansaoe ucuncienne QyHKIui 30 8 8 16
HECKOJIbKUX MTePEMEHHBIX)
Paznen 12. «nTerpanbHoe ucuncienne GyHKIui 44 12 12 20
HECKOJIbKUX TTEPEMEHHBIX)
Paznen 13. «Teopus BeposTHOCTEN» 34 10 10 14
Paznen 14. «MaTemaTnyeckasi CTATUCTUKA» 30 8 8 14
Hroro:| 468 120 120 228




4.2.2.Coaep:xanue pa3iejaoB IUCHUILITHHBI

n/n

HaumeHnoBanue
paszaena
JTUCIHUIIINHBI

Conep:kaHue JeKIMOHHBIX 3aHATHH

Tpynoemk
OCTh B aK.
Yacax

| cemecTp

Pasnen 1.
OEeMEHTBI
JIMHEHHOM
anreopsl

Martpuisl. OcHOBHBIE OHATUS U onpeneneHus. Onepanuu Haj
MaTpUIIaMHU, UX CBOICTBA.

Omnpenenurensb KBaApaTHON MaTpHIIBI U ero cBoiicTBa. OOpaTHas
MaTpHIIA U €€ BhIYUCIICHHUE.

MatpuyHas 3auch CHCTEMBI JIMHEHHBIX aNreOpandecKux ypaB-
Henuii (CJIAY). Panr maTpuisl, aneMeHTapHbIE TPeoOpa3oBaHms
Matpuubl. Teopema Kponekepa-Kanemnu. Pemenune CIIAY
(mpaBwmino Kpamepa, maTpuunblii crioco0, meton ["aycca).
CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUSI MATPHIL.

Paznen 2.
BekropHas
anrebpa

Bekrtopsl, nuHeliHbIe omnepanuy Haj HUMU. JIMHeiHas 3aBUCHU-
MOCTh U JIMHEIHAsi HE3aBUCUMOCTh BEKTOpOB. KosmmHeapHOCTb,
KOMIUJIaHApHOCTh BEKTOpOB. IIpoekius BekTopa Ha och. baszuc.
JlexapToBa mpsIMOYroJibHasi cuctema koopauHaT. KoopauHatbl
BEKTOpa B JIEKapTOBOM cuctemMe koopuHaT. Hampasistoiue Ko-
CHUHYCBI BEKTOpA.

CkansipHOE€ M BEKTOPHOE NPOU3BEIACHUS JBYX BEKTOPOB U HX
cBoiictBa. CMemiaHHOE TPOU3BEICHUE TPEX BEKTOPOB M €ro
CBOMCTBA.

Paznen 3.
Anpanurtnueckas
reoOMeTpus

[Inockocte B mpocrpaHcTBe. PasnuunHble BUABI yYpaBHEHUU
IUIOCKOCTH. YTOJI MEXAy ABYMs INIOCKOCTAMHU. PaccTosHue oT
TOYKH J0 IJIOCKOCTH.

IIpsimas B nmpoctpancTBe. Pasznuunble BUbl ypaBHEHUS IPSIMOM.
Yrom wMexay AByMS NOpSAMBIMM. YTOJI MEXAy HpsMOHM U
IIJIOCKOCTBIO. PaccTosiHre OT TOYKH 10 NPSAMOM.

Pasnuunble BHIBI ypaBHEHHsI NPAMOW Ha IIOCKOCTH. YTOJI
MEXIy ABYMs NPsAMBIMU. PaccTosiHuEe OT TOYKH 0 NPSMOM.
KpuBble 2-ro mnopsaka: >JUIMIIC, OKPYXXHOCTb, TrumepOoina,
napaboa.

Pasnen 4.
Bgenenue B
MaTeMaTHYeCKH
¥ a”Hanmm3

OcHOBHbIE TOHATHSI MaTeMaTUYECKOro aHaiuza: (QYHKIUS,
o0y1acTh onpezaeneHus U crnocoObl 3aJaHus (YHKIIMHU, OCHOBHBIE
KJIACChI AJIEMEHTAPHBIX (PYHKIUH.

Yucnosas [IOCIEA0BATEILHOCTD. IIpenen YUCJIOBOU
IIOCJIEIOBATEILHOCTH, OCHOBHBIE TEOPEMBI O  Ipenesnax.
Oynkuus. [Ipenen pynkuuu. beckoneyHo masble 1 6ECKOHEUHO
Oonpiue (PyHKIIMU U UX CBOMCTBA. Buabl HeoNpeaeneHHOCTEN.
OcHoBHBIE TeopeMbl O mpeaene (yHkiuu. IlepBeiii U BTOpOMH
3amMeyaTelIbHbIE IIPEIEIIbl, YUCIIO .

HenpepbiBHOCT (GYHKIMH B TOYKE UM Ha TPOMEXKYTKE.
HenpepeiBHOCTE 3nemeHTapHbIX ¢yHKimi. Knaccudukanus
TOoueK pa3peiBa. OCHOBHBIE CBOMCTBA (DYHKIIMHA, HEMPEPHIBHBIX
Ha oTpe3ke (Teopembl bonbnano-Kommu, Beitepmtpacca).

Hroro 3a | cemecTp

30

Il cemecTp

Paznen 5.

Juddepennnan

[Tpupamenue byHKIIIN. Onpenenenue MIPOU3BOIHOM,
reoMerpuueckuil u gusndecknii cmpici. JuddepeHnmpyemMocTsb

10
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n/n

HaunMmeHoBaHHe
pasaena
JTUCIUILTNHBI

Coz[epmalme JeKIUOHHBIX 3aHSITHI

Tpynoemk
0CTh B aK.
Yacax

BHOC
WCYHCIICHUE
GbyHKIHMA OHOM
MIEPEMEHHOM

GyHKIIMM B TOYKE. YpaBHEHHUS KacaTellbHOM M HOpMaiM K
mwiockoid kpuBoi. IlpaBuna muddepenumpoBanus. Tabmuia
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKLIUH.

[IpousBoaHbIe CIHOXKHOM, oOpartHOW (yHKIMIA W (YHKUIHH,
3aJlaHHBIX TapaMeTPUUYECKU.

Huddepennman  ¢yHkuuu, ero cBoicTBa. llpumeHeHnue
muddepennmana B PUOJIMIKEHHBIX BBIYMCIICHHSX.
[IpousBoansie U U hepeHHanbl BEICIINX MOPSIKOB.
OcHoBHble TeopeMbl nuddepennuanbHoro ucuucienus (depma,
Ponns, Jlarpanxa, Komm). IIpaBuiio Jlonurans. dopmysst
Teiinopa m MakiopeHa ¢ OCTATOYHBIM WICHOM B (Qopme
Jlarpanxa.

UccnenoBanme  GyHKIUHA € [OMOIIBIO  MPOU3BOJHBIX:
MOHOTOHHOCTh (DYHKITUH; HEOOXOIMMOE ¥ JIOCTATOYHOE yCIOBHS
AKCTPEMYMa; BBIYKIOCTh M BOTHYTOCTh Tpaduka (yHKIUY;
acuMnToTel. OOmas cxemMa HUCCIEAOBaHUS (QYHKIUU H
MIOCTPOEHHUS ee TpadukKa.

Pazgen 6.
KomiekcHrie
quciaa

Komruiekcupie umcna. AnreOpamdeckas (opMa KOMIUIEKCHOTO
yucia, apupMeTudeckue JeHCTBUA HaJ ~ KOMIUJIEKCHBIMU
yuciaamu. TpuroHomerpuueckass GopmMa KOMIUIEKCHOI'O YHCIIA.
Bossenenue B crenens (popmyna MyaBpa); U3BjIeUeHHE KOPHS.
dopmyna Diiepa, mokazarenbHas (opMa KOMIUIEKCHOTO YHCTIA.

Pazpnen 7.
Heomnpenenenn
BIIl MHTETpa

[TepBoobOpasnas. HeompeneneHHblii MHTErpal U €ro CBOICTBA.
Tabnuia HeonpeIeIeHHBIX HHTETPAJIOB.

[Ipocreiiime crnocoObl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE
WHTETPUPOBAHNE, 3aMEHa IEPEMEHHOW (METOJ IOJCTAaHOBKH);
WHTErPUPOBAHUE TI0 YACTSIM.

Anrebpandyeckue MHOTOYJIEHBI M  palMOHAIbHBIE  JIPOOH.
PaznoxeHnue anrebpanyeckoro MHOrouJIeHa ¢ 1eHCTBUTEIbHBIMU
Koa(hdULMeHTaMH Ha JUHEWHbIE W KBaJApPAaTUUYHBIE MHOXKHUTEIH.
PaznoxeHue pannvoHadbHBIX Ipobel Ha mpocreimue apodu | —
IV Tunos.

WuTerpupoBanue panroHanbHbIX apodeit | — IV tumnos.
WuTerpupoBanne TPUTOHOMETPUYECKUX ¥ HPPAIMOHATBHBIX
BbIpakeHuil. [loHsTHE 0 HEOepyIMXCcs HHTErpaiax.

10

Pasnen 8.
OmnpeneneHHbIi
HHTErpat

3ajaya O BBIYMCIIEHUHU IUIOIIAAU KPHUBOJMHEMHON TpameruH.
OnpeneneHHbli MHTErpan M ero cpoucrBa. HMHTerpam c
MEPEMEHHBIM BEPXHUM IpenenoM. Teopema bappoy. dopmyna
Herotona-Jleitonuia. 3ameHa nepeMeHHOW W WHTETPUPOBAHUE
I10 YaCTSAM B OIPEICICHHOM HHTErpale.

I'eomerpryeckue MPUIOKEHUS ONPEACIEHHOIO HWHTErpaia
(momange MIOCKOW (QUryphl, AIMHA AYTH IUIOCKOM KpUBOM,
00beM Tella BpallleHus, IJI0Ia b TOBEPXHOCTH TeJa BPALICHHUS).
Heco6ctBennbie naTerpais I-ro u ll-ro pona.

Htoro 3a |l cemecTp

30

111 cemecTp

Pa3znen 9.

Huddepennnan
bHBIC

Huddepenunansupie  ypaBHeHUS 1-ro mopsnaka. OCHOBHbIE
MOHATHUS: TOPSAOK YpaBHEHMs, 4YacTHOE M oOllee peleHus,
3agaya Kommu. Teopema CymecTBOBaHUS M €IMHCTBEHHOCTH

12
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No HaumenoBanne Tpynoemk
H/'H paszena Conep:kaHue JeKIHOHHBIX 3aHATHI OCTh B aK.
AUCHHILIMHBI Yacax
YPaBHEHHUS pewenust 3anaun Komm. JluddepeHuunanbHble ypaBHEHUS C
pa3JeIeHHBIMU U Pa3elIIOIUMUCS IEPEMEHHBIMU.
OnHoponHoOe U JnHEeHoe nuddepeHanbHble ypaBHeHus 1-ro
nopsiaka. YpasHeHue bepnyium.
Huddepennunanbaple ypaBHEHUs 2-TO MOPSJIKa, JOMYCKaIOLIUe
IIOHM)KEHUE TIOPSAAKA.
Jluneiinpie muddepeHuanbHble  YpaBHEHUS 2-TO TOPSAAKA,
OJTHOPOJHBIE M HEOJHOpoAHbIe. TeopeMa O CTpyKType oOIIero
peLIeHu.
Jluneiinple audQepeHranbHbe YpaBHEHUST 2-TO TOPSIKa C
IIOCTOSIHHBIMH ~ KO3((pUIIMEHTaMH U IIPAaBOM  YacCThIO
CHEIMAILHOTO BUJA.
UucnoBele  psObpl:  OCHOBHBIE  IIOHATHA M CBOMCTBA.
lapmonuuecknit psig. HeoOXomuMmelil Npu3HAK CXOAUMOCTH
psna. Teopemsl cpaBHenus. [Ipusnak [lanamOepa, paaukaabHbIN
1 MHTErpanbHbli npusHaku Komm. Pan upuxie.
3Hakouepenyroumecs panasl. Teopema JleitOnuma.
Pazzen 10. 3HaKonepeMeHHble  pAAbL.  AOCONIOTHAass M YCJIOBHas
Psaner CXOJIUMOCTb.
10 | (uucnoBbie W | Crenmennbie psamsl. Teopema A6ens. Pamuyc u  uHTepBan 10
(QYHKUMOHANBH | cXOMMMOCTH  CTETEHHOIO pana. Juddepenmupopanue wu
bIE) MHTCTPUPOBAHUEC CTCICHHBIX PSIJOB.
Paner Teitmopa u Maknopena. Paznoxenue ¢GyHKuii B
cremeHHble  psabl  (psabl  Makiopena): y=e*, y=sinXx,
y=cosx, y=In(l+x), y=@+x)". Ilpumenenue psgoB B
NPUOIIMKEHHBIX BBIYMCICHHUSX.
Oynkuuu  Heckonpkux nepemeHHbix (PHII) (ocHoBHBIE
ONpEACNEHUs, TPENeN, HENPEPbIBHOCTb, TI'€OMETPUYECKAs
untepnperanus). [loBepxHoctu 2-ro mnopsaka. MccienoBanue
Paznen 11. (OpMBI TOBEPXHOCTEH METOIOM CEUEHHIA.
Anddepertman | Yaerpoe u nonnoe npuparmenns ®HIT. YacTHble TPOU3BOJHELE.
bHOC HuddepenunpoBanue ciaoxubix OHII u pyHKIui, 3a1aHHBIX
11 HCHUCICHAC HesiHO. [Tonueii quddepenian @HIT u ero npuIoKeHue K 8
bynxumit OPHOIMKEHHBIM BBIYUCTEHHAM. YacTHBIE TIPOM3BO/IHBIE U
HECKOJIbKNX nuddepeHImansl BHICIINX MopsakoB. Teopema IIBapiia.
MIEPEMEHHBIX.
HeoOxonuMoe u 10cTaTOUYHOE YCIOBHS AKCTpeMyMa (PYHKIMU
JBYX NEPEMEHHBIX. ['paveHT, NPON3BOAHAS 110 HANPAaBICHUIO.
KacarenbHast miockocTh 1 HOpMab K TIOBEPXHOCTH.
Hroro 3a 11 cemecTp 30
IV cemectp
JIBOMHOI HMHTErpajl: ONpeleieHue, CBOWCTBA. Brluncienue
Pa3znen 12. JBOMHOIO MHTETpaJla B IPSIMOYTOJIBHBIX KOOPAMHATAX.
NHuTerpanbHoe 3aMeHa TepeMEeHHBIX B JIBOWHOM uHTerpaie. SfkoOuaH
12 UCYHCIIEHUE npeoOpa3oBanus. J|BOIHOI MHTErpa B MOJISPHBIX KOOPAUHATAX. 12
byHKIHIT Hurerpan Ditnepa-Ilyaccona.
HECKOJIbKUX TpolHON WHTErpan: OIpeAcIIeHHe, CBOMCTBA. BeruuciieHue
IIEPEMEHHBIX TPOMHOTO MHTErpajia B MPSMOYTOJIBHBIX KOOpAWHATax. TpoitHOU

HWHTCTpaJl B HUWJIMHAPUICCKUX KOOPpAWHATAX.
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n/n

HaunMmeHoBaHHe
pasaena
JTUCIUILTNHBI

Coz[epmalme JeKIUOHHBIX 3aHSITHI

Tpynoemk
0CTh B aK.
Yacax

[IpunoxeHus KpaTHBIX MHTETPaJOB B MEXaHMKe (LEHTp
TSKECTH, CTATUYECKHME MOMEHTbl M MOMEHTBl HHEPLMH).
Beruncnenue miomanay noBepXHOCTH.

Omnpenenenne kpuojuHeitHoro wunrerpana Il-ro popa, ero
CBONCTBA, BhIuMcieHUEe. KpuBonuuelnslii unterpan Il-ro pona
10 3aMKHyTOMY KOHTYpy. ®opmyna ['puna. BerumcieHue
IUIOIIAAN  IJIOCKOM  Qurypsl.  YcIOBHA  HE3aBUCUMOCTH
KpUBOJIMHEHHOro  uHTrerpana  Il-ro  poma  or  nyrtwm
MHTEIPUPOBAHUS.

13

Pasnen 13.

Teopus
BEPOATHOCTEMN

Ornpenenenus BEPOATHOCTH CIIy4aitHOT O COOBITHSL.
(kmaccuyeckoe, CTaTUCTUYECKOE, TEOMETPHUECKOE).

Teopema cloXXeHUST BEPOSTHOCTEH HECOBMECTHBIX COOBITHIA.
VYcnoBHas BepoATHOCTh. Teopema YMHOXKEHUST BEPOATHOCTEH
coObiTuii. Teopema CIOKEHUS BEPOATHOCTEM COBMECTHBIX
coObITuii. @OpMyIBI TOHOM BeposiTHOCTH U baifeca.
[ToBTOpenue ucneitanuii (cxema bepuysmin). Hauseposrtheiiiee
YHUCIIO TOSIBJICHUN COOBITUSI MPU TMOBTOPEHUHM HCIBITAHUN IO
cxeMe bepnymnu. JlokanbHas W = MHTErpajibHas TEOPEMBI
Jlamaca.

CrnydaiiHple BEJIMYMHBL: JUCKPETHAsT U HENpepbIBHAsA. 3aKOH
pacrpeneneHus JUCKPETHOM Clly4aitHoM BEJINYUHBI.
Wurterpanpras  QyHKIUS ~ pacrlpelelieHuss  BEpOSTHOCTEH
CIIy4alHOM BEJIMYMHBI U €€ CBOMCTBA. [IIIOTHOCTH BEPOATHOCTH
HENPEPBIBHOW  CIIy4allHOM  BEJIMYMHBI, €€  CBOMWCTBA.
Maremaruueckoe 0’XKHJIaHUE, Jucrepcus u
CPEAHEKBAIPATUYECKOE OTKJIOHEHUE CIIyYalHOW BEJIMYHUHBI U UX
cBorcTBa. Moma. Menuana.

bunomuansHOE pacnpenenenue, pactpeaenenue I[lyaccona,
PaBHOMEPHOE M NIOKA3aTEJIbHOE PACIIPEIEIICHNUS U UX YUCIIOBBIE
XapakTepucTUKU. HopmanbHBIN 3aKOH pactipeeneHus U ero
xapaktepucTuku. MHterpan sepositHocTeil. [IpaBuio 3c. 3akoH
OOJIBIINX YHCe.

Cuctembl IBYX TUCKPETHBIX M HETIPEPBIBHBIX CITyYalHBIX
BEJIMYMH, 3aKOHBI UX paclipenesieHus. YucioBbie
XapaKTEPUCTUKHU CUCTEM JIBYX CIyYalHBIX BEJIHYHH.
KoppensimonHslii MOMEHT, K09 ()HUIIHEHT KOpPENSINH.

10
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Pazgen 14.
Maremaruyecka
sI CTaTUCTHUKA

OcHOBHbIE 33]1Ja4l MaTEeMAaTUYECKOM CTaTUCTUKU. [ eHepanbHas
1 BbIOOpOYHAst COBOKYNHOCTH. Bapuannonssiii psa. O6paboTka
pe3yJIbTaTOB OIbITA: TPYNIUPOBKA BBIOOPKH, CTATUCTHUYECKUMN
psiA, SMIUpHUYEecKass BEpOSATHOCTb, AMIMpHUEcKas (QyHKIUSA
pacrpeneneHus, SMITUpUYECKas IIJIOTHOCTb, IIOJIATOH,
rUCTOrpaMma.

Toueunsie 51 MHTEPBaJIbHBIC OILICHKH IapaMeTpoB
pacnpenenenus. CBOWCTBa TOYEUHBIX OLIEHOK: HECMEILEHHOCTb,
COCTOSITENIbHOCTb, 3()(HEKTUBHOCTB.

IIpoBepka CTaTUCTUYECKUX THUIIOTE3: BHUABI CTATUCTHYECKUX
TUNOTE3, KPUTEpUH 3HAYMMOCTH, OOIIas cxeMmMa MPOBEPKHU
cratuctnyeckux runore3. Kpurepuit Ilupcona mnposepku
TUIIOTE3bI O 3aKOHE PACIPEICTCHUS CIIy4YaHOW BEJTMYMHBI.




No HaumenoBanne Tpynoemk
H/'H pa3snena Conep:kaHue JeKIHOHHBIX 3aHATHIA OCTh B aK.
JMCHUIIJIMHBI Yacax
KoppensimoHHO-perpecCHOHHbBIN aHaau3 3KCHEPUMEHTAIbHbBIX
JAHHBIX: aHAU3 MApHBIX CBs3CH, KoBapHalus U KO3 UIIUEHT
KOppEJSIMK; METOJI HaWuMEHBIIMX KBaJpaToB, AIMIHMpUYECKas
JIMHEHHasl perpeccus, CTaTUCTUYECKUN aHAIU3 PErpeCCUHOHHOU
MOJIETIH.
Hroro 3a IV cemectp 30
Hroro: 120
4.2.3. IlpakTn4yeckue 3aHATHS
Ne Pa3nen TeMaTuka NPaAKTHYECKUX 3AHATHH Tpynoemxocts B
/i aK. yacax
| cemecTp
1. Pazgen 1. | DieMeHTHI TMHEHHOM anreOpbl 8
2. | Pasmen 2. | BekropHnas anreOpa 6
3. Paznen 3. | AHamuTHYECKasi TEOMETPUS 8
4. | Paznen4. | BBeneHue B MaTeMaTHUECKUN aHAIU3 8
Hroro 3a | cemectp 30
Il cemecTp
5. | Pazmen 5. | dAuddepenumansaoe ncurncienne GyHKINUN OJJHON EPEMEHHOM 12
6. Pasnen 6. | KomiuiekcHble yuciaa 2
7. | Pazmen 7. | HeompeneneHHbIN HHTErpa 10
8. Paznen 8. | OnpeneneHHbIi HHTETrpail 6
Hroro 3a |l cemectp 30
11 cemecTp
9. |Pasnmen9. | luddepenuumanbubie ypaBHEHUS 12
10. | Paznmen 10. | Psiapl (uncioBsie v (yHKIIMOHAIBHBIC) 10
11. | Pasmen 11, HuddepenunansHoe ncyrcaeHue GyHKINN HECKOIbKUX Mepe- 8
MEHHBIX.
Hroro 3a 1] cemectp 30
IV cemecTp
12. | Paznmen 12. | MHTErpanpHOe neunciaeHne GyHKINH HECKOIBKHIX MEPEeMEHHBIX 12
13. | Paznen 13. | Teopus BeposiTHOCTEH 10
14. | Pazgen 14. | Maremaruueckasi CTaTHCTHKA 8
Hroro 3a IV cemectp 30
Hroro: 120

4.2.4. JlabopaTopHble padoThI
Jlabopamopuvie pabomui He npedycmompeHul
4.2.5. Kypcosbie padoThI (IPOEKTHI)
Kypcoswvie pabomwl (npoexmot) He npedycmomperul




5. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIS1 YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA JTUCHUIIJIMHBI

5.1. Ilpumepnan memamuxa PI'P

1 cemecmp

«AHaJIUTHYECKas FeOMETPHS Ha MJIOCKOCTU U B IPOCTPAHCTBE.

2 cemecmp

«[Ipunoxenus nupdepeHnaIbHOT0 HCUUCICHN QYHKIIUU OJJHONU TEPEMEHHOMN ».
3 cemecmp

«DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

4 cemecmp

«KoppensuuoHHO-perpecCHOHHbIN aHaIu3 SKCIIEPUMEHTAIbHBIX TaHHBIX).

5.2. Ilpumepnan memamuka peghpepamos
«Pegepamvl ne npedycmompenuiy

5.3. Ilpumepnasa memamuxka 0OMawiHuUX 3a0aHUTL
1 cemecmp

«INeMEHTBI TUHEHHOMN areOphI»

2 cemecmp

«KoMIIEKCHBIE YnCIIay.

3 cemecmp

«YwucnoBsie U QYHKIIMOHATBHBIC PSIIBIY.

4 cemecmp

«KpaTHble 1 KPUBOJIMHENHBIE HHTETPAJIbD.

5.4. IIpumepnule 60npocel K KOHMPOJILHOU padome

1 cemecmp
Konmponvnas paboma Nel

«CxaysipHOe, BEKTOPHOE U CMEIIIAHHOE TIPOU3BEICHUST BEKTOPOB»
JlaHbl BeKTOpbL 4 =—1 —2] , b=i-3k.
Haittu:
KOOPJIMHATHI BeKTOpoB € = 2d—b n d=b+a;
CKAIAPHOE U BEKTOPHOE TIPOU3BEICHUs BEKTOPOB € 1 d |
HATIPABJISIONINE KOCHHYCHI ¥ JUTMHBI BEKTOPOB € 1 d |

1
2
3
4. yroa Mexay BeKTOpaMu € H b ;
5. CMelIaHHOE MPOU3BEACHHUE BEKTOPOB C de ,TIe € = i+ ]+ Kk ;
6

BEKTOp X, ISt KOTOpOro X L b , XL T m X-d =3, ecii 3TO BO3MOKHO.

Konmponvnasn paboma Ne2
«IIpenen pyHKIIUNY.
2

. 4 3 .

1 ||m 5)21 —x°-2 y) "m 4x2—7x+3
T x> X —6x+4 T ox—ol 3xe-2x-1 "

im — lim _Xsin3x

3. X—0 V3+X—V3-x * 4. 1-cos2x
x—0

- 4 x+1

lim (-, lim (4 -2
S X—>to0 X +3 ) Cxol 2/
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7. lim x(In x—In(x+3)). 8. Xliﬁrrlo(\/x2 +1-x% —4x).

X—>+00
2 cemecmp
Konmponvnas paboma Nel
«[TpousBoaHas GyHKIHUN.
1. Haliti mpon3BoaHbIE PYHKITHIA:

a) y=,/arctge® ;6) y=8sin’ xcosx +sin 2x(1+cos2x); B) y = (1—x?)""*.
x =e' cost,

2. Haiiti npoM3BOIHYIO Y., eciu .
y=e sint.

o .oa
3. HaiiTy NpoM3BOHYIO YKA3aHHOTO Mopsijka: Yy =aarcsin —, y”’ =?
X

4. HamicaTh ypaBHEHHs KacaTelbHON i HOpMAaNHK K mapadone Y =3+ 2X — X° B TOUKe ee mepece-
YEeHHsI C OCbIO OPAMHAT.

Koumponvnasa paboma Ne2
«HeomnpenenenHslii HHTErpaD».
Haiitu HeonpeneneHHbIA HHTETPAIbI:

\/_

e dx; 3) J.sm 2x cos 2x dx; 4) I

dax
=kl

cos® x
x+1 3x% +20x+9 dx
——dXx; 6 arctg2x dx; 7 ; - -
I 2x* +3x -4 ) I : ) I 2 1 4x+3)x+5) )I5—4sm X +2c0s X
3 cemecmp

Koumponvnas paboma Nel
«AuddepeHnnanbapie ypaBHEHHS

. 2
1. Haiitu obmiee perenue auddepennuansaoro ypasHenus: x y' + y =0.

. . [2 2
2. Haiitu ob1ee pemenue auQepeHIantbHOro ypaBHEHU: xy' = y+4/y~ —x~ .
o 2
3. Haiitu oG1ee pemenue auddepeHuansHoro ypaBHenus: 2xy' — y =3x" .
4. Perts 3amaqy Kot 171t TuHeHHBIX T depeHIaTbHbIX YpaBHeHHH | mopsiaka:

1—2
y'+ yv=1, y(1)=2.
X

5. Haifu pewenne muddeperumansuoro ypasaerns: y” + 3y —4y = (16 —12x)e ™
6. Haiitu pemenue nuddepennuansaoro ypasuenus: Y +2y +2y =€ COSX+X-€*
4 cemecmp

Konmponvnasa paboma Nel
«OCHOBHBIE TEOPEMBI TEOPUHU BEPOSATHOCTEN».

1. JIBa cTpenka CTpesitoT 1o OIHOM MUIIIEHH, TPUYEM Kbl JIe1aeT 1o /1Ba BeicTpena. [l nepBoro
CTpeJKa BEpOSTHOCTB nonafganus B ek 0,7 , a s sroporo 0,8. KakoBa BEpOSITHOCTh TOPAYKEHUS LIETN XOTS

OBl OIMH pa3 IOCJIC ABYX JIBOMHBIX BBICTPCIIOB.

2. V3 ypHBI, coneprkaiiei 2 OeibIX W OJWH YePHBIN IIap, NepeKIIaApIBaoT Map B YPHY, COIEp-
JKAIIYIO JIBa YEPHBIX U OAWH Oemblii map. OnpenenuTh BEpOsITHOCTh U3BICUSHHS YEPHOTO IIapa U3

BTOPOM YpHBI TOCJIE YKa3aHHOTO MEePEKIabIBaHHUS.

3. BeposaTHOCTh MOpaskeHusl LeIU CTpeakoM mnpu oxHoM Beictpene 0,5. Haiitu BEposATHOCTH

TOT0, YTO cTpesok npu 50 BeIcTpenax nmopasuT MuileHs He MeHee 20 pa3 u He 6osee 30 pas.
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4. HaiiTu MareMaTH4eCKOe OXKUIAHHE CIy4allHONW BEJIWYUHBI C IUIOTHOCTBIO BEPOSTHO-

ctu f(X)= Lz . Beramcuts C.
1+X

5. CnyuaiiHas BeIMYMHA paclpe/eieHa Mo HOpMallbHOMY 3aKkoHy. E€ MaTeMaTnueckoe oxuaa-
Hue paBHO 40, cpellHee KBaJApaTUUYECKOe OTKJIOHEHHE paBHO 2. HallT BEpOSTHOCTH TOrO, YTO OT-
KJIOHEHHE JTAaHHOHM CITy4yailHOM BEJIMYMHBI OT €€ MAaTEeMaTUYEeCKOTO OXHJIAHUS MO aOCOJIIOTHOW Be-
nuyuHe OyaeT menble 0,6. Kakoe 0TKIIOHEHHE MOYKHO TapaHTUPOBATh ¢ BeposATHOCTHIO 00,9544 npu
TEX YK€ YCJIOBUAX 3aaun’?

5.5. Ilpumepnaa memamuka Koaii10Keuyma

1 cemecmp

«DeMEHTHI TMHEWHOH anre0phI»;

«BekropHas anrebpar.

2 cemecmp

«Auddepennmanbaoe ucunciaeHne GyHKINU OJHON IepeMEeHHON»;
«[IpunoxeHust onpeaeIeHHOr0 HHTETPaia

3 cemecmp

«duddepennuansuoe ucurcieHue GyHKIMN HECKOIbKUX TEPEMEHHBIX).
4 cemecmp

«HTerpanpHOe ucuncaeHne PyHKIUNA HECKOJIBKIX MEPEMEHHBIX).

5.6. OQuenounvle cpedcmea 0nsa camocmoamenvHoil padomol u MmeKyuiezo KOHmpous

ycneeaemocmu

Pa3zgea 1. DjieMeHTHI JIMHEHHOH aJIre0pbl

1. ChopmynupoBaTh MOHATHS: MATPHUIA, JIEMEHT MaTPHUIIbI, Pa3MEPHOCTh, KBaJpaTHAs MATPHIIA,
JMaroHalibHasl, €AMHUYHAs, HyJI€Bas MAaTPULIA, PAaBHbIE MATPHULIbIL.

2. [lepeuncnuth ornepanuu HajJ MaTpullamMH, chOpMyIUpPOBATH CBOMCTBA ONEpPAIIHii, TOSCHUTD MPHU-
MepaMHu.

3. [IpuBecTu npuMepsl BBIYUCIEHUS ONPEASIUTeNel 2-T0 U 3-T0 MOopsAKa.

4. ChopmynupoBaTh MOHSATHS MUHOPA U aNTeOpanyecKoro JOMOJTHEHHS dJIeMEHTa KBaIpaTHOU MaT-
pHLBIL.

5. ChopmynrpoBaTh MPABUIIO BEIYUCIECHUS OMIPEACTUTENS] MAaTPUIIBI N-TO TIOPSIKA.

6. [lepeuriciuTh CBOMCTBA ONpeAEIUTENEH N-TO MOPSAIKA, IPUBECTU TPUMEPBHI.

7. Ha3Batp, mpu Kakux YyCIOBUSX CYIIECTBYEeT oOpaTHas marpuia. Jlath ompeneneHue oOpaTHOM
MaTpULbIL.

8. 3anucath hopMyITy BEIYUCICHUSI 00pAaTHON MaTpPHUIIBIL.

9. ChopmynupoBaTh MOHATHE MUHOPA K-T0 mopsaka mMaTpulibl. JlaTh ompeseneHne paHra MaTpUIlbI
Ha SI3BIKE€ MUHOPOB.

10. ChopmynupoBaTh MOHSATHE CTYNEHYATOH (Tpaneneu1anbHoN) MaTpullsl. J[aTh onpenenenue paH-
ra MaTpHUIlbl Ha S3bIKE JIMHEWHO HE3aBUCUMBIX CTPOK.

Pa3nes 2. BekTopHas anredpa

1. TlepeuncnuTh OCHOBHBIE CBOMCTBA CKAJSIPHOTO MPOU3BEICHUSI.

2. Onpenenuth Yroia MeXAy BEKTOpaMH, WCIONb3ys CBOWCTBA CKAISIPHOTO MPOU3BEICHUS
(bopmyna).

3. ChopmynupoBaTh NpU3HAK KOJTTUHEAPHOCTH JBYX BEKTOPOB.

4. OOBACHATH MEXaHUUECKHI CMBICT BEKTOPHOTO TIPOU3BEICHUSI BEKTOPOB.

5. IlepeuncnuTh OCHOBHBIE CBOMCTBA BEKTOPHOTO MPOU3BEICHUSI.

6. OnpesienuTh TUIONIAIF TPEYTOJbHUKA, MMOCTPOSHHOTO Ha JBYX BEKTOpAX, MCIOJL3YS CBOHCTBA
BEKTOPHOI'O MTPOU3BE/ICHHUS.

7. OOBSCHUTD TEOMETPUUYECKHII CMBICT CMEIIAHHOTO TIPOU3BEACHUS BEKTOPOB.

8. IlepeyncnuTh OCHOBHBIE CBOMCTBA CMEIIAHHOTO MPOU3BEACHHUS.
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9. ChopmynrpoBaTh NpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
10. Onpenenuts 00bEM MapaUICNICNNINEAa, TPEYroJbHOM NHPAMHABI, TOCTPOSHHON Ha Tpex

BCKTOpPAX, UCIIOJIb3Yys CBOMCTBA CMEIIAHHOTO IMPOU3BCACHUA.

Paznen 3. AHaauTu4ecKkasi reoMeTpust

1. 3anucath ypaBHEHHE TUIOCKOCTH, IPOXO/SIIEH Yepe3 TPH 3aJaHHbIC TOUKH.

2. [TosicHUTb, KaK HAWTU MPOEKIUIO TOYKH Ha MJIOCKOCTb.

3. 3anucaTh pa3jIMvHbIC BUbI YPAaBHEHUS MPSMOM B IPOCTPAHCTBE.

4. Beiectu (hopMyTy HaXOXKACHHUS PACCTOSHUS OT TOUKH JI0 TIPSIMOM.

5. OOBsicHUTH TIpeoOpa3oBaHKe OOIIETO ypaBHEHUS IPSIMOI Ha TNIOCKOCTH K YPaBHEHHIO MPSIMON B

OTpe3Kax, K ypaBHEHUIO C YTIIOBBIM KO3 ((DUIIUEHTOM.

6. 3anucaTh ypaBHEHHUE MPSIMOM, MPOXOAAIICH uepe3 ABe JaHHbIE TOUKU
7. CocTaBUTh ypaBHEHHE MPSMOIA, TTPOXOANIEH Yepe3 Touku M (2;6) u N(L3).

8. HaiiTu oTpe3ku, KoTopble oTceKkaeT npsimas 2X — 3y + 6 = 0 Ha KOOPAMHATHBIX OCHX.
9. CocTaBuTh ypaBHEeHHUs 1apadoIl ¢ BEPIIMHON B Hayasle KOOPAMHAT, TPOXOSAIINX Yepe3 TOUKY

M(2:2).

K€.

10. OnpenenuTh B KpHBOil 4X% +6y% —8x+12y—6=0 U cOCTAaBUTH e¢ KAHOHMYECKOE YPaBHEHHE.

Pa3nen 4. BBenenne B MaTeMaTHYeCKHA aHAJIN3

1. [TepeunciuTh OCHOBHBIC CBOWCTBA 3JICMEHTAPHBIX (DYHKIIUH.

2. ChopmynurpoBaTh CBOMCTBA OECKOHEUHO MaJIBbIX TTOCIICIOBATEIIEHOCTCH.
3. latb onpejierieHne OECKOHEYHO OOJIBIION TOCIeI0BATCIIBHOCTH.

4. Haiitu oOnacTh 3HaueHu GyHKIMH Y = 3SiN X —4COS X.

3
_|(n-1)"
5. Beraucnuth npegedn lim {| ——
n—oo n
6. ChopmynrpoBaTh OCHOBHBIE CBOMCTBA ()YHKIINH, HMEIOLINX KOHEYHBIH MPEIelI.
7. CpopmynrpoBaTh OCHOBHBIE CBOMCTBA OECKOHEUHO MaJbIX (YHKITHI.
8. IlepeuncinTh OCHOBHBIE THITHI HEOTIPEACTIEHHOCTEH.
9. CopmynupoBaTh cBOcTBa (DYHKIUH, HETIPEPHIBHBIX B TOUKE.

X+1

10. UccnenoBaTh Ha HEMTPEPHIBHOCTH (YHKIUIO f (X) = 5
X

Paszgea S. IuddepenuuanbHoe ucuncjienne GyHKIuil 0THOM MepeMeHHOM
1. ChopmynupoBath onpeneneHue Npou3BoJHON QyHKIUH.
2. ChopMynupoBaTh HEOOXOAUMOE U IOCTATOYHOE YCIOBHS AUPPEpeHInpyeMOCTH (PYHKIIUU B TOY-

. ChopmynupoBaTh OCHOBHBIE ITpaBWIIa AUPHEpEHIIUPOBAHMUSL.

. Ilepeuncinuth hopMysbl MPOU3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKIMH.

. OOBSICHUTD CBSI3b HEMPEPHIBHOCTU U AUPPEpEeHIUPYEMOCTH (PYHKIIMU B TOUKE.

. ChopmynupoBats onpenenenue nupdepennuana GyHKIUH.

. Hamucars popmyny npumenenus nuddepenimana B IpUOIMKEHHBIX BRIYUCIECHUSX.

0 NN L AW

. Haittn y' m y", ecin y = In cos5x ; Haiitn dy, ecu Y = C0s% 5x.

9. Copmynuposats Teopembl Oepma, Pomns, Jlarpanka, Komu, Jlonurans.

10. IlepeuncauTh OCHOBHBIE ATAIbl UCCIEAOBAHNUS (DYHKINU.

Pa3nes 6. KommiiekcHble ynciia

. J1aTb onpeneneHrne KOMIJIEKCHOTO YUCa.

. 3anucaTth KOMIUIEKCHOE YnCII0, n300paxkaemoe Toukoii (0,1) B KOMIIEKCHO MITOCKOCTH.
. 3anmucaTh KOMILJIEKCHOE YHCIIO KOTOPOE SIBIISETCA YACTHBIM KOMIUIEKCHBIX YHUCET U U V .
. ChopmynupoBath onpeaeseHue MOHATHS «MOIYTh KOMITJIEKCHOTO YUCHa Zyy.

. O6’B$ICHI/ITL, KaKNC€ KOMIIJICKCHBIC YUCJIa HA3BIBAOTCS PABHBIMU.
. O6’B$ICHI/ITI), KaKNE€ KOMIIJICKCHBIC YU CJIa HAa3bIBAOTCA COMPAKCHHBIMU.

1
2
3
4
5. ChopmymrpoBaTh OINpeIeTICHIE MMOHATHS «apTYMEHT KOMILIEKCHOTO YHCHA Z yy?
6
7
8. 3anmcars ¢popmyny Myaspa.
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9. 3anmcaTh KOMIIEKCHOE YUCIIO Z =1—i B TPUTOHOMETPUYECKON M MOKa3aTeIbHON opmax.
10. JlaHo uncno z=2+3i. Haiitu Z Re(z).

Pa3znen 7. HeonpeneseHHbIil HHTErpaJ

1. ChopmynmpoBath CBOWCTBA HEOTPEACICHHOTO HHTETPAJIA.

2. Mna dynkuuun y = f(x) ykazats popMyny noaseaeHus GyHKIUU N0 3HaK quddepeHiuana.

3. Yka3aTp J1Ba OCHOBHBIX THIIA MOJBIHTEIPAIBHBIX (PYHKIUH, K KOTOPBIM MPUMEHSETCSI METOJ] UH-
TErPUPOBAHHUS 10 YACTSM.

4. OOBSICHUTH B UeM 3aKIIIOYACTCs CIIOCO0 CBEJACHUS MHTErpaja K camMoMy cebe Mpu MHTErpupoBa-
Huu 1o yactaMm. [Tpusectu npumep.

5. ChopmynupoBaTh TEOpeMy O Pas3yIOKEHUH aNreOpandecKoro MHOTOUYIEHA CTETIEHH N C BEIeCT-
BEHHBIMHU K03()(DUIIEHTaMH Ha TIPOU3BEICHUE COMHOXKUTEIIEH.

6. ChopMynrpoBaTh NPaBUIO PA3IOKEHHUs MPABUIBHON PALMOHAIBHOM JpoOu Ha CyMMy IIpOCTEi-
LIMX APOOEH.

7. Ilepeuncnuth METOABI, KOTOPbIE IPUMEHSIOTCS JUIsl HAXOXIEHUS HEU3BECTHBIX KO3()(UIIMEHTOB
IIPU Pa3JIOKEHUHU MPABUIBLHON pallMOHAIBHON JpoOu Ha cymMMy mpocTeimmx apodeii. [IpuBectu npume-
PBL.

8. IlpuBectr npuMeps! GYHKIHMA, 111 HHTETPHPOBAHUS KOTOPBIX MIPUMEHSETCS YHHUBEpCAbHAS TPH-
TOHOMETpPUYECKas MOJCTAHOBKA.

9. [IpeoOpazoBaHKe HEMIPABWIBHON PAIIMOHATBHON APOOH B CyMMY MHOTOYICHA M TIPABUIBLHOU JIPO-
6u. IlpuBectu nmpumepsl.

10. Yka3ate ciocod nunTerpupoBanus npocteimeit apoou III tuna. Ilpusectu npumeps!.

Pa3znen 8. OnpenesenHblii HHTErpaJ

1. ChpopmynupoBaTh MOHITHE ONPEIEICHHOIO UHTErpaja (MHTErpajbHas CyMMa, ONpeiesieHue Oll-
pelleNIeHHOro HHTerpaja, UHTerpupyemas QyHKIMs).

2. llepeuncnuTh CBOMCTBA ONMPEEICHHOTO HHTETpaa .

3. ChopmynunpoBath JOCTATOUHOE YCIOBUE MHTEIPUPYEMOCTH (YHKIIMU HA OTPE3KE.

4. ChopmynrpoBaTh TEOPEMY CYIIECTBOBAHUS U €AMHCTBEHHOCTH ONPEICICHHOTO WHTErpaja, ero
OCHOBHBIE CBOMCTBA.

5. CopmynupoBats Teopemy bappoy u 3anucats ¢popmyiny Hetorona-JleliOHua, mpuBEeCTH pUMe-
pBI €€ IPUMEHEHUS.

6. 3anucath (GOPMYJIbI UHTETPUPOBAHUS 10 YACTSAM M 3aMEHbl IEPEMEHHOM B ONPEEICHHOM HHTE-
rpaie.

7. Matb onpenenenus: HecoOcTBeHHbIX MHTErpaios [ u Il pona.

8. Iloka3aThb, KaKk NMPOU3BOAMTCS BBIYHUCIECHHE HECOOCTBEHHBIX WHTETPAJOB C HEOrpPaHHMUEHHBIMH
npeeIamH.

9. Ilokaszarh, Kak NPOU3BOAMUTCS BBIYMCICHHE HECOOCTBEHHBIX MHTErPAJIOB OT HEOTPAHUYEHHBIX
GyHKIU.

10. ITpunoxeHne MHTErPaoB K BBIYMCICHUIO ITUIOIIAAEH MIIOCKUX (UTYp, AJTUH AYT KPUBBIX, 00be-
MoOB Ten. [IpuBectu npumMepsl.

Paznen 9. ludgdepennnanbubie ypaBHEHHUS
. 3anaya Komm s auddepeHnnanbHbIX YpaBHEHHUH.

. Teopema Ko u 3anaua Ko s auddepennunansaoro ypaBHeHus 1-ro nopsiaka.

. YpaBHeHUsI ¢ pa3feIEHHbIMU U Pa3AEISIOUUMUICS IEPEMEHHBIMU U METOJ UX PELICHHUSI.

. OnHoponnas GpyHkuus. OJHOPOAHOE ypaBHEHHE |-ro mopsiiKa U Cocod ero petieHusl.

. JImunelinoe ypaBHeHnue 1-ro nopsnka. Meron bepryimu.

. YpaBHeHue bepHyuM 1 METOBI €r0 PeLEHUs.

. [Ipocreiime auddepeHnnanbaple ypaBHEHUS 2-TO MOPSAKA, JOMYCKAIONUE TOHMKEHHS TOpsi-

NN DN AW

Ka.

8. dyHnaMeHTaJIbHbIE CUCTEMBI pemieHuil. CTpyKTypa oOLIero peneHus JMHEHHOro OJHOPOJHOIO
g depeHIInaIbHOTO YpaBHEHUS 2-T0 MOpsIIKa.

9. OnHopoHbIe MHHEHHBIE AU depeHInanbHble ypaBHEHHS 2-T0 TOPsIIKa ¢ HTOCTOSHHBIMU KO3 Qu-
LMEeHTaMH. XapaKTEepUCTUIECKOE YpaBHEHHUE.
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10. JIuneiinbie HeonHOpoaHbIe AU depeHnnanbubie ypaBHeHHs 2-To nopsiaka. CTpykTypa o0Iero
pEIICHNS.

Pa3znen 10. Psigpl (unciioBble 1 GYyHKIIMOHATBHBIE)

1. Jlathb onpeneneHure YucioBOro psijaa.

2. 1aTh ONpeeNeHIE MOHATHI «CXOSMIIUNICS YUCIOBOM PSII» U «PACXOIAIIUNCS YUCIOBOU PSI».

3. Hanucatb ycioBHe CXOAMMOCTH T€OMETPUYECKOI0 psijia U (OpMyITy BBIUYMCIEHHS €r0 CYMMBI.

4. OOBACHUTH, MOXKET JIM OBIUATH Ha CXOAUMOCTD YHCIIOBOTO psifia OTOpachIBaHHE KOHEUYHOTO YK C-
J1a €T0 YICHOB.

5. ChopmynupoBats npusHak JlamamOGepa CXOIUMOCTH MOJIOKUTEIBHBIX YUCIOBBIX PSIOB.

6. ChopmynupoBaTh paauKaabHbIN Tpu3Hak Komm.

7. YKa3aTb, Kako psiJi HA3bIBAETCSI 3HAKOIIEPEMEHHBIM, a KAKOH 3HAKO4YepeayOUMCs?

8. OOBSICHUTB, KAKOE MHOXKECTBO Ha3bIBAIOT 00JIACTHIO0 CXOAUMOCTH (PYHKIIMOHAIIBHOIO psja?

9. CopmymnupoBaTh Teopemy Abemst 0 CXOTUMOCTH CTEIICHHOTO Psijia.

10. Hanucats paznoxenue Gpynknun f(x)=(1+x)", meR, B pax Maxiopena.

Pazgea 11. JudpepenunaibHoe ucuncjieHne PyHKUM HECKOJbKHUX MepeMeHHbIX.
1. latb onpenenenre GyHKIUU IBYX MEPEMEHHBIX; YKa3aTh CIIOCOOBI 3aJaHuUs ()yHKITHH.
2. late onpenenenue odnactu onpenenenus pyakuun z = f (X, y) . [IpuBectu npumepsi.

3. CopmynupoBaTh orpeneieHue npeaenaa QyHKINU IBYX IEPEMEHHbBIX B TOUke M (X, Y,) -
4. JlaTh ompeielICHre YaCTHON pOon3BOAHON QyHKINH Z = f(X,Y) .

5. 'eomeTpuyeckuii CMBICT YaCTHBIX MPOU3BOAHBIX PyHKIMHU Z = f(X,Y).

6. ChopmynrpoBaTh TOCTATOYHBIE YCIOBUS dKCTpeMyMa GyHKIUU Z = f (X, ).

7. datb onpenenenue npon3BoaHoN GyHKIUN z = f (X, y) 0o HampaBieHuto | .

8. 'paaueHT, cBSA3b rpagueHTa C IPOU3BOJHON MO HAMIPABIICHHUIO.
9. Hanucarp ypaBHEHUsI HOpMaJIM U KAcaTEJIbHOM IUIOCKOCTU K MOBEpXHOCTH z= f(X,y) B TOuke

M (X, ¥o) -

10. ®opmyIibl BEIYMCIIEHUS TIPOU3BOIHBIX CIIOXKHBIX (DYHKIINH.

Pa3zpnen 12. UnTerpajbHoe ucunciaeHne GyHKIMA HECKOJIbKUX MepeMeHHbIX
. CBoiicTBa ABOIHOTO MHTETpaa.
. 'eomerprueckuii CMbICI IBOMHOIO UHTETpAJIA.
. Beruncnenue 1BOMHOr0 MHTETpaia B IPSIMOYTOJIbHBIX KOOPAUHATAX.
. 3aMEHa NIEPEMEHHBIX B IBOITHOM MHTETpaJIe.
. /IBOMIHOM MHTETpai B NOJAPHBIX KOOPAUHATAX.
. [IpunoxxeHust IBOMHOIO UHTETPAJIOB.
. KpuBonuuelnblil naTErpan 2-ro posia u €ero CBOWCTBA.
. Beruncnenue KpuBOIMHENHOTO UHTETpajia BTOPOTrO poJa.
. Teopema ['puna.

10. He3aBucMMOCTh KpUBOJIIMHENHOTO MHTErpajia 2-T0 poja OT IIyTH HHTETPUPOBAHUS HA INIOCKOCTH.

Pa3nen 13. Teopusi BeposiTHOCTET

1. Teopembl cioXeHHS M YMHOKEHHUsS BeposTHocTeil. dopmyna monHoil BepostTHocTH. Dopmyna
baiieca.

2. Cxema bepnymnnu. ®@opmyna beprymu.

3. JlokanbHas 1 UHTETpaIbHAs TeopeMbl Jlamaca.

4. OyHKIUS pacrpeieieHus CllydyaiiHON BeTUYNHBI

5. 3aKOH pacrpeneneHust JUCKPETHOM ciydyaiiHON Benu4MHbI. [IJT0THOCTH BEpOSTHOCTH HENPEpPHIB-
HOH CIIy4aiiHOW BEJIMYMHBI. Y CIIOBUE€ HOPMHUPOBKHU.

6. MareMaTn4yeckoe OXKHJIaHUEe CITyJaifHOW BEJIMYHMHBI, €0 CBOHCTBA.

7. [lucnepcust ciry4aifHOM BeNMYHMHBI, ee cBoiicTBa. CpeqHeKBaIpaTHYeckoe OTKIOHeHHe. B yem ux
ornnuue?

8. Mopa ast AMCKPETHOM U HeNIPEephIBHOM CIyYaiiHbIX BEIMYMH.

9. llenTpupoBaHHE U HOPMUPOBAHUE CITYIaHON BEIIMYUHBI.

10. CrannapTHble 3aKOHBI pacrpeeeHns JUCKPETHON 1 HENPEePbIBHON CITyYaiHbIX BEIUYHH.
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Pa3nen 14. MaTemaTu4eckasi CTaTHCTHKA

1. 'enepanbHas COBOKYITHOCTh. BEIOOpOUYHAst COBOKYITHOCT.

2. CTatucTHYeCKUi psil, CTATUCTHYECKAs! BEPOATHOCTD (OTHOCHUTEIbHAS YacTOTA).

3. nTepBanbHbIi CTATUCTUUECKUN Psi/I, IMOUPUYECKAs INIOTHOCTb.

4. Omnupudeckas QyHKIHS pacipeaesieHus!.

5. [Tonuron. I'mcrorpamma.

6. UucnoBble XapaKTEPUCTHKH IMAapaMETPOB pacrpenesieHus: (BHIOOpOYHOE cpeaHee, BBIOOpOYHAs
JMCTIEPCHsi, BBIOOPOYHOE CPEIHEKBAAPATHUYCCKOE OTKJIOHCHUE, UCTIPABICHHAS IUCIICPCHS).

7. ToueuHble U MHTEPBAJIbHBIC OLIEHKH HEU3BECTHOI'O IIapaMeTpa FreHepaIbHONH COBOKYITHOCTH.

8. Buapl cTaTUCTUYECKUX TUIIOTE3, KPUTEPHH 3HAUUMOCTH UX IMPOBEPKH.

9. Buasl 3aBHCHUMOCTEH MeXay clydalHbIMH BenuunmHamu. DyHKIUS perpeccud. YpaBHEHHUE per-
peccun.

10. BeiGopouHble KOPPEISIMOHHBII MOMEHT M KO(Q(PHUIIMEHT KOPPEIIALINHI, UX CBOICTBA.

5.7. Oyenounvie cpedcmea 011 nPOGEOCHUA NPOMENCYMOUHOU ammecmayuu (IK3ameH)
5.7.1. Ilpumepuotii nepeuensv 60nPOCO6/3a0aHUIL K IK3AMEHY (MO OUCHUUNIUHE):
Paznea 1. DiieMeHTBI JIMHEHHOI aJredpbl
. Matpuipl, OCHOBHBIE OHATHS. Buasl MaTpui.
. JInunelHple onepanuy HaJ MaTpULIAMM.
. CBOMCTBA JIMHEUHBIX ONEpaliii HaJl MaTPUIIAMH.
. YMHOKE€HHE MATPHII.
. CBOiICTBa YMHOKEHUS MATPULL.
. Onpenenurenu 2-ro u 3-ro nopsiakoB. Vx BeluMcieHueE.
. OCHOBHBIE CBOMCTBa ONPEIECTUTENCH.
. MuHop u anredpanyeckoe TONOJTHEHUE FIEMEHTA KBaIPaTHON MaTpPHUIBL.
9. O6parHas matpuia: onpeaencHue, Gopmysna st BBIYHUCICHUSI.
10. Marpuunsiiit merop pemenus CJIAY.
11. Panr matpuiibl, ciocoObl €ro BBIYUCIICHUS.
12. DnemeHTapHble IpeoOpa30BaHUs MaTPULL.
13. Teopema Kponekepa — Kanemnu.
14. IlpaBuno Kpamepa pemenus CJIAY.
15. Meron I'aycca pemenus CJIAY.
Pasnen 2. Bekropnas ajaredpa
1. latb onpeneneHne BEKTOpa, OpTa BEKTOPA.
2. IlepeuncnuTh CBOMCTBA OMEpPALUU CITOKEHHS BEKTOPOB.
3. IlepeunciuTh CBOICTBA ONEPALNN YMHOXKEHHSI BEKTOpA HA YUCIIO.
4. T'eomeTpuueCKHil CMBICI KOOPJIMHAT BEKTOPA B OPTOHOPMHUPOBAHHOM Oasmce.
5. ®opMyIbl BBINOJIHEHHSI TMHEWHBIX ONepalfii Ha/l BEKTOpaMH B KOOPAUHATHOH Gopme.
6
7
8

0NN DN KW~

. Onpenienenue CKaasipHOro IPOU3BEIEHUS BEKTOPOB.
. Onpenienenne BEKTOPHOIO IPOU3BEIEHUS BEKTOPOB.
. @opMysa BEIYUCIIEHUS CKAJIIPHOTO MTPOU3BEIEHNE BEKTOPOB B KOOPAMHATHOHN (popMe.
9. ChopmynupoBaTh NpU3HAK KOJJIMHEAPHOCTH JABYX BEKTOPOB.
10. laTh onpeneneHne BEKTOPHOTO MPOU3BEACHUS BEKTOPOB.
11. Kak onpenenuts mioma e TpeyroJbHUKa, IOCTPOEHHOIO Ha IBYX BEKTOpaX, UCIOJIb3Ysl CBOWCTBA
BEKTOPHOI'O MMPOU3BEICHUA?
12. ®opmyrna BEIUMCIIEHUS] BEKTOPHOTO MPOU3BEICHNUS BEKTOPOB B KOOPAUHATHOM (popme.
13. /laTh onpeneneHne CMENIaHHOTO MPOU3BEICHUS BEKTOPOB.
14. Kak onpenenuTs 00beMbl apajuieenuieaa, TpeyroabHOM NupaMuibl, TOCTPOEHHBIX HA TPEX BEKTO-
pax, UCIOJb3Ysl CBOMCTBA CMEIIAHHOTO ITPOU3BEICHHUS.
15. TloHsiTve COOCTBEHHBIX YMCET U COOCTBEHHBIX BEKTOPOB MAaTPHII.
Paszpnen 3. AHanuTnueckasi reoMeTpust
1. IInockocTs. Buabl ypaBHEHUH MIIOCKOCTH.
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2. PaccTosiHME OT TOYKH /10 TIIIOCKOCTH.

3. YcioBus napayieIbHOCTH Y MEPIICHANKYIISIPHOCTH JBYX MUIOCKOCTEN. YTOJI MEXAY IIIOCKOCTSIMU.

4. Ilpsimas B mpocTpaHCcTBE. Buabl ypaBHEHUI NPsSMOil B IPOCTPAHCTBE.

5. YcioBus napajyuieIbHOCTU U NEPIEHIUKYISIPHOCTU MPSIMBIX B IIPOCTPAHCTBE. YTOJI MEXAY NPSIMBIMU B
IIPOCTPAHCTBE.

6. YcioBus napajyuieIbHOCTU U HEePIIEHANKYISIPHOCTH MPSIMON U IIIOCKOCTH B IPOCTPAHCTBE.

7. Yron Mexay npsiMOoi U IUIOCKOCTBIO.

8. Ilpsimast Ha TUIOCKOCTH: OCHOBHBIE BUIbl YPAaBHEHUH MPSIMON HA IJIOCKOCTH.

9. YcnoBus napauieIbHOCTH U MEPIICHIUKYISIPHOCTH MPSAMBIX Ha MIOCKOCTH.

10. O6miee ypaBHEeHHE KPUBOM 2-TO TIOpSIKA.

11. KpuBsle 2-ro nopsjka: 3JUIMIIC, OKPYKHOCTb.

12. Kpussle 2-ro mopsijika: rurepoosa.

13. KpuBblie 2-ro nopsiaka: nmapadosa.

14. IIpeoOpa3zoBanre KOOPAMHAT: apAJICIbHBIA MTEPEHOC KOOPIUHATHBIX OCEH.

15. IIpeobpazoBanre KOOPIMHAT: TOBOPOT KOOPAMHATHBIX OCEH.

Paznen 4. Beenenue B MaTeMaTHUYeCKUH aHAJIN3

1. ChopmynupoBath onpeeneHne MOHATHS «IUCIIOBAsI TOCIEA0BATEILHOCTDY.

2. ChopmynupoBats onpezaeneHue GyHKIHN U 007acTu ee OnpeaeIeHHs.

3. ChopmynupoBarh onpeaesieHus: OECKOHEYHO Majold M OSCKOHEYHO OOJIBIION YHCIIOBBIX IMOCIEAOBA-
TEJIbHOCTEMN.

4. CBs13p MEX Ty OCCKOHEYHO MAIBIMU ¥ OECKOHEYHO OOJIBIIMMU TIOCTICIOBATEIIBHOCTIMH.

5. CdopmynupoBaTh OmpeaeleHue Mpeaena MOCIeA0BaTEeNbHOCTH W yKa3aTh €ro reoMeTPUYeCKHil
CMBICII.

6. beckoneyHo maibie 1 0eCKOHEUHO OoubIue (PYHKIIUH.

7. IlepBblii 3aMedaTeIbHbIN IIPEIET U €T0 CIEICTBHUSL.

8. Kakumu cBoiictBamu 001a7a10T OECKOHEUHO Malible B 0ECKOHEYHO OOMbIIHe (PYHKIIMH U KaKOBa CBA3b
MEXy HUMH?

9. Bropoii 3ameuarenbHbINA IPEIEN U ero CIeICTBUS.

10. DxBuBaneHTHBIE OECKOHEUYHO MaJlble, UX MPUMEHEHHE JIJISl PACKPBITUS HEOTIPEACIICHHOCTEH.

11. Kakue 6eckoHEYHO MaJible Ha3bIBAIOT OECKOHEYHO MAJIBIMHU OJHOTO MOpsIKa’?

12. ChopmynupoBath onpeeieHne HenpepbIBHOCTH QYHKIIUU B TOUKE X = X, .

13. Kakue ToukH Ha3bIBalOT TOUKAMU pa3pbiBa PyHKUIUN?

14. Onucatp kiaccu(UKaIUIO TOUYEK pa3phlBa.

15. IlepeurcnuTh OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (QYHKIUH.

Paspnen 5. IudpepennuaibHoe ucyuciaeHne GyHKuU 0JHON epeMeHHOH
1. Onpenenenuie Mpou3BOIHOM, €€ TeOMETPUUYECKUIN U (PU3NUECKHUI CMBICIT.

2. [IpaBuna quddepeHpoBaHus.

3. Tabauna OCHOBHBIX MPOU3BOAHBIX.

4. MuddepenunpyemMocts PyHKIMH B Touke. CBA3b MEXKIY HETIPEPHIBHOCTHIO U AU epeHnpyeMocThbIo
(GYHKIIMH B TOUKE.

5. OOpartHast pyHKIUS U ee TPOU3BOAHAS.

6. HesiBHBIE 1 mapaMeTpUUeCKH 3a/laHHble PyHKUINHU, UX Tu(depeHIIMpOBaHHE.
7. Auddepenunan GyHKINH, €TO CBOKWCTBA.

8. Ilpon3BoHbIE BHICIIUX MOPSIIKOB.

9. AuddepeHnnanbl BEICIIUX MOPSIAKOB.

10. OOBSICHUTH TEOMETPUUYECKHUIN CMBICI TeOpeMbI Jlarpamnka.

1 .
11. ITpoBepuTh, BeIMOTHsAETCS 1 st GyHKIEK g(X)=sin = ycrmoBue g'(x)=0 B HEKOTOPOI OKPECTHOCTH
X

TOYKHU X, =0.
12. 3anucarts pasnosxkenue 1o Gopmyne Maknopena gpynkuuu f (x)=cos x

13. IlpuBectu npumeps! GYHKIUNA, Y KOTOPBIX CYIIECTBYIOT HAKIOHHBIE ACUMITOTHI IIPH X —> 40U
X ——o0, IPUUYEM 3TU aCUMITOTHI a) COBNAJAIOT, 0) HE COBIAAIOT.
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14. MoseT T MEHATHCS XapaKTep BHITYKJIOCTH (YHKIIMU IPU TIEPEX0/Ie Yepe3 TOUKY, HE SIBIISIOIIYIOCS
Touko# nepern6a? Ecnu na, To mpuBecT npumep.

15. ChopmynupoBaTh HEOOX0MMOE YCIIOBHE Mepernda rpaduka GyHKIHH.

Pazpen 6. KommiekcHbIe yncaa

. ChopmynupoBath onpeieneHne KOMIIEKCHOTO YUCIa.

. JlaTb onpeneneHue onepannu ciloKeHUsi KOMIUIEKCHBIX Yucell B ajnredpandeckoit popme.

. JlaTp onpeneneHue onepanuu yMHOKEHHS KOMIUICKCHBIX YHCeN B ajaredpandeckoit hopme.

. JlaTp onpeneneHue onepauun KOMIJIEKCHOTO CONPSKEHHUS.

. [late onpenenenre 0OpaTHOro K HEHYJIEBOMY KOMIUIEKCHOMY YHCITY.

. ChopMynupoBaTh IpaBUIIO AETICHUS KOMIUIEKCHBIX YHCEN B ajiredpanyeckoit popme.

. Mozly/1b KOMIUIEKCHOTO YHCJIa, €70 T€OMETPUYECKasi HHTEpIIPETaLUs.

. ApryMeHT KOMIUIEKCHOT'O YHCIIa, TJIaBHOE 3HAUE€HUE apryMeHTa, €ro reoMeTpudecKas HHTepIpeTarysl.
9. 3ammcarh TPUTOHOMETPUUYECKYIO (OPMY KOMITJICKCHOTO YHUCIIA.

10. IIpuBectu GopMysly yMHOXKEHUSI KOMIIJIEKCHBIX YMCEN B TPUTOHOMETPUYECKOH GopMme.

11. IIpuBectu Qopmyiy neseHus] KOMIUIEKCHBIX YMCeNl B TPUTOHOMETPHYECKOH (hopme.

12. IlpuBectu (Gopmyily BO3BECHHS B HATYPalIbHYIO CTEIIEHb KOMIUIEKCHBIX YHCENl B TPUTOHOMETpHUYE-
CKoit popme.

13. U3BnedeHue KOpHs HATYpajIbHON CTENEHH U3 KOMIUIEKCHBIX YMCE B TPUTOHOMETPUUECKON (hopMe.
14. ®opmyna Ditnepa. [lokazarenbHas popma KOMIIEKCHOTO YKCIA.

15. JIeiicTBUS ¢ KOMILJIEKCHBIMU YMCJIAMH B TIOKa3aTeIbHOMN opMme.

Paspnen 7. HeonpeneneHHbIH HHTErpaJl

1. laTh onpezaeneHue nepBooopazHoi QyHKIMH.

2 .Jlatb onpeielieHne HEONpeAEIEHHOr0 HHTErpaa.

3. CchopmynupoBaTh CBOMCTBA IMHEHHOCTH U OHOPOIHOCTH HEONPEAEICHHOTO HHTErpaa.

4. 3anucatb (HopMyJIbl 3aMEHBI TIEPEMEHHOM B HEOIPEASICHHOM HHTErpalie, IPUBECTH IPUMEPHI.

5. BreiBecTH (popMyTy HHTETPUPOBAHUS IO YACTSIM.

6. VYka3aTb [Ba OCHOBHBIX THIA TIOABIHTETPAIbHBIX (YHKUUH, K KOTOPHIM IPUMEHSETCS METOJ]
MHTETPUPOBAHUS 110 YACTSM.

7. Ilpy MHTETPUPOBAHUY TI0 YACTSAM: B UYEM 3aKIIIOYAETCS CIIOCOO CBENCHHS MHTErpana K camomy cede?
[TpuBecTu npumep.

8. CdopmynmupoBaTh TEOpeMy O Pa3IOKEHHH MHOTOYJEHA CTEMEHM N C  BEIIECTBEHHBIMHU
KO3 pHUIIMEHTaMU Ha IPOU3BEICHHE COMHOKHUTENEH.

9. CopmynupoBaTh MPaBWIO PA3JIOKEHUS MPABIWIHHOW PAIIMOHATBLHON IpOOM HA CyMMY MPOCTEUIINX
Ipooeii.

10. IIpu pasnoxkeHUH NpaBUIBHOW pallMOHAIbHON IpOoOM Ha CyMMY MpOCTEHIIMX IpoOeil kakue aBa
METO/a MPUMEHSIOTCS U HaXOXKJICHUs HEeU3BECTHBIX Kod(dduimenton? [IpuBectu npumepsl.

11. Yka3zate aBa cioco0a uHTerpupoBanus npocreimieit 1poou 11l tuna. [IpuBectu nprumMepsl.

12. Yka3are ciocoObl HHTErPUPOBAHMS HEMPABUIIbHOM pallnoHaIbHOM ipoou. [IpuBectu npumepsl.

13. TIlpuBectu ¢opmyny Octporpanckoro. [lnsi HWHTErpupoBaHMsI Kakoro kiacca (QyHKUMH OHa
IIpUMeEHsieTCs?

14. 3anucarh yHUBEpCAJbHYI0 TPUTOHOMETPHUYECKYIO TIIOACTAHOBKY, Ul KakKMX WHTErpajioB OHa
IIpUMeEHsieTCs?

15. IlepeuncnuTh YacTHbIE TPUTOHOMETPUYECKHE IOJCTAHOBKM W yKa3aTh, JUISl KaKUX HHTErpajoB
KaKJast U3 HUX TPUMEHSETCS.

Paspnen 8. OnpenesieHHbIN HHTETPaJ

. Onpenenenue onpeeeHHOro MHTerpaia

. 'eomeTprueckuii CMbICIT ONTPEAECIEHHOTO HHTErpala.

. Heob6xotumble 1 1OCTaTOUHbIE YCIOBUS HHTETPUPYEMOCTH (DYHKIIMH HA OTpPE3Ke.

. CBOIICTBa ONpPEEICHHOr0 UHTETpaa.

. Teopema bappoy. ®opmyna Hetotona-Jleitoamuma.

. UuTerpupoBanue no 4actsM B ONpeeIEHHOM UHTErpase.

. 3aMeHa IEPEMEHHO B OIIPENIETICHHOM UHTETpalle.

03N LN kW~
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8. Omnpenenenue HecoOCTBEHHOT0 UHTerpaia I pona.

9. Onpenenenne HecoOcTBeHHOTO MHTErpaa Il poxa.

10. Teopembl cpaBHEHUs 1)1 HECOOCTBEHHBIX HHTETPAJIOB.

11. Onpenenenne aOCONFOTHON CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

12. IIpunoxeHre HHTETPAIOB K BEIYMCICHHIO IJIOMIACH IIOCKUX (QuUryp.

13. KpuBOJIMHEHHBIN CEKTOP B MOJISPHON CUCTEME KOOPAUHAT U BHIYMCIICHUE €T0 TIIOIIAIH.

14. Borunciienue JIMHBI IyTU KPUBOIA.

15. Beruucnenue o0bemMa U IIIOMIAN TOBEPXHOCTH TeJa BPAIICHHUS.

Pa3nen 9. luddepennuanbHbie ypaBHEHHUS

1. ChopmynupoBarh OCHOBHBIE MOHATHS Ui AU (epeHMabHBIX YpaBHEHHUIM MEpBOTo Mopsaka: aud-
¢bepeHanbHOE ypaBHEHHUE, 00IIIee PElIeHre, YaCTHOE PEeIICHHE, MHTETPaIbHAs KPUBAsL.

2. HavanwsHbie ycnoBus, 3anada Komm mist qudepeHnnanbHbIX ypaBHEHUH.

3. Teopema Komm n 3agaya Komm ans nuddepennmanbHoro ypaBHeHUs IEPBOTO MOPSIKA.

4. Muddepennmanbuble ypaBHEHHs C pa3/ICICHHBIMU U Pa3esSIOUIMMUICS MEePEMEHHBIMUA U METOABI UX
pelIeHus.

5. Onnopoanas ¢yukius. OgHoponHoe AuddepeHnrnaibHoe YpaBHEeHHE IEPBOro MOPsSAKa U CIIOCo0 ero
pelIeHus.

6. JIuneiinoe nuddepenmanbHoe ypaBHeHHE NiepBoro nopsaka. Meton bepuymnu.

7. YpaBHeHH€e bepHYIUIM U METOABI €r0 PEIICHUS.

8. Ilpocteitmne nuddepennnanbable ypaBHEHUS N-T0 MOPSAIKa, JOMYCKAIOIINE MTOHKEHNE TTOPSIKA.

9. luddhepennmanbabpie ypaBHEHHUS BBICIINX ITOPSIKOB, HE COIEPIKAIINE HCKOMOU (DYHKITHH.

10. Juddepenmmanbubie ypaBHEHUS BBICIIUX MOPSAKOB, HE COJIEprKaIllie He3aBUCUMON IEPEMEHHOM.

11. OgHopoansie nuHEHHBIE U hepeHIInaIbHbIC YPABHEHUS U UX CBOMCTBA.

12. Onpenenurenb BpoHCKOro u ero cBoicTBa.

13. ®opmyna JlnyBusis.

14. dyngameHTanpHble cucTeMbl penieHuil. CTpykTypa OOIero pemeHusl JUHEHHOTO OJHOPOIHOTO
nuddepeHIaTbHOr0 YpaBHEHUS N-TO MOpPsAKa.

15. OgHoponubie nuHelHbIe Au(depeHInanbHble YpaBHEHHUS N-TO TOPSAIKA ¢ TOCTOSIHHBIMU K03 duiim-
eHTaMH. XapaKTepUCTUUECKOE YPaBHEHHUE.

16. ®opmyIbl 001IET0 pelIeHUs JIMHEHHOTO OJHOPOIHOTO Au(depeHIInaIbHOr0 YpaBHEHHsI BTOPOTo Mo-
psiziKa ¢ MOCTOSSHHBIMU Ko3(duimernTamu Juist ciaydaeB D >0, D=0 u D<O0.

17. JIuneiitnsle HeogHOpOAHBIE NUpdepeHanbHble ypaBHeHus 2-ro nopsaka. CTpykrypa obmiero pe-
LICHMSL.

18. Pemienue TMHEMHOrO0 HEOAHOPOJHOTO AUPPEpEeHINANBHOIO YpaBHEHHSI 2-T0 MOPAIKa METOJOM MO/~
00pa 4aCcTHOTO perIeHusl.

19. Pemienue nuHEHHOr0 HEOAHOPOIHOrO NU(D(PEPEeHIINATIBHOTO YPaBHEHUS 2-TO MOPSJIKa METOO0M Ba-
pHaLUK IPOU3BOJIBHBIX TOCTOSTHHBIX.

Paznen 10. Psiapl (unciioBbie H PYyHKIIMOHATBHbBIE)

1. ChopmynupoBaTh onpeaeseHne YuciIoBOro psa.

2. OmnpeneneHre cyMMbl YUCIIOBOTO psija.

3. Cxopduuecs U pacxoAsIuecs: YuciaoBble paasl. [Ipusectu npumepsl.

4. OcTaToK YHUCIOBOTO Psijia.

400 +o0 +00

5. Uemy paBHa cymma psija Z:(an +b,), ecny U3BECTHO, YTO PAIBI Zan " an CXOJISITCSA U UX CYMMBI
n=1 n=1 n=1

PaBHBl S U G COOTBETCTBEHHO?

6. HeoOxotuMblii MpU3HAK CXOMMOCTH psAA0B. BepHo i1 yTBepkaeHne 00paTHOE eMy?

7. IlepBbIi IPU3HAK CPABHEHUS YUCIIOBBIX PSIOB.

8. UnTerpanpHblil npusHak Komm.

9. IIpusnak anambepa cXOAMMOCTH MOJIOKUTENbHBIX YHCIOBBIX PSAIOB.

10. IlpuBecTu mpuMepsl YUCIOBBIX PSIOB, KOr/ia Mpu3Haku cxoaumocTu [lanambepa u Komm He natot

OTBETa Ha BOMPOC 00 UX CXOJUMOCTH UJIU PACXOAUMOCTH.

11. Pangukanbubsiii npu3Hak Komm.

19



12. Ompenenenne 3HaKONEPEMEHHOTO U 3HaKouepeaytomierocs psna. [Ipusnax Jleitbnuna.
13. O6macTh CXOAUMOCTH (PYHKITMOHATBHOTO PAJIA.

14. ®opmynbl A5 onpeAeeHus pauyca CXOJUMOCTH CTETIEHHOTO pAJa.

15. ChopmynupoBath TeopemMmy AGems 0 CXOAUMOCTH CTEIIEHHOTO psija.

16. 3anucats pasnoxenue Gyukmun f(x)=(1+x)", m e R, B paa Maknopena.

Paszpnea 11. luddpepenunabHoe ucuucjaeHue PyHKUMH HECKOJIbLKHUX MepeMeHHbIX.

. Onpenenenne GyHKINHU IBYX EPEMEHHBIX.

. OCHOBHBIE TOBEPXHOCTH 2-T0 MOPSAIKA

. Ilpenen GpyHKIMHU 1BYX IEPEMEHHBIX U €T0 CBOWCTBA.

. Onpenenenue u cBoicTBa PYHKIMU HECKOJIBKUX EPEMEHHBIX, HETIPEPHIBHOM B TOUKE.

. OnpeneneHye 4aCTHBIX IPOU3BOIHBIX U UX T€OMETPUUYECKUI CMBICII.

. Beluncnenue 4acTHbIX MPOU3BOIHBIX BhICIIMX MOPsAAKOB. Teopema [lIBapia.

7. Onpenencane Gpyakuuu, nuddepeHunpyeMoit B Touke. Heooxoammoe ycnosue nuddepeHnupyeMoctu
(GYHKIIH IBYX [IEPEMEHHBIX B TOUKE.

8. IlomHoe mpupanieHne GYHKIIUU U €€ TOJIHBIA quddepeHiman.

9. [IpousBogHAas CIIOXKHON (PYHKIIMHM HECKOIBKUX MTEPEMEHHBIX.

10. InddepennmpoBanne HESBHO 3aJaHHON (PYHKIIUU OAHOH U ABYX MEPEMEHHBIX.

11. CkansipHoe nosie, TMHUM U OBEPXHOCTH YPOBHSI.

12. I'paguenT QyHKIUYU 1 ero cBoicTBa. [Ipon3BoqHas 10 HAIIPABICHHIO.

13. KacarenpHas JI0CKOCTh M1 HOPMaJb K MOBEPXHOCTHU, UX YPABHEHUS.

14. DxcTpemyM QYHKINH JABYX MepeMeHHBIX. Heo0XommumMoe i TOCTaTOYHOE YCIOBHS IKCTpeMyMa (DyHK-
LIUU JBYX [IE€PEMEHHBIX.

15. Hauboupiiee n HanMeHbIIee 3HaUeHNEe (YHKITUH B 33JJaHHON 001acTh

Paszpnen 12. UaTerpajbHoe ncuncieHne QyHKIMA HECKOJIbKHUX MepeMeHHbIX

1. Ompenenenve nBOWHOTO MHTErpaina. Teopema cyiiecTBOBaHUs. ['€OMETPUYECKUN CMBICT JBOHHOTO
UHTEerpaa.

2. CBoiicTBa IBOMHOTO UHTETpasa.

3. Brluucienue ABOMHOr0 MHTErpaia B I€KapTOBBIX IPSIMOYTOJbHBIX KOOPAUHATAX.

4. 3aMeHa repeMeHHBIX B TBOMHOM HHTerpaje. Skoonan npeoOpa3oBaHusi KOOPIMHAT.

5. JIBOIHOM MHTETpaJI B MOJIAPHOU CUCTEME KOOPAUHAT.
6
7
8

AN AW —

. Onpezienienrie 1 CBOMCTBA TPOMHOTO UHTETpaa.
. Beruncnenue TpoHOTo MHTErpajla B I€KapTOBBIX IPSIMOYTOJbHBIX KOOPANHATAX.
. 3aMeHa nepeMeHHbIX B TPOITHOM HHTerpaie. SIkoouan npeodpa3oBaHus KOOpIUHAT.
9. TpoitHO# MHTEerpal B HWIMHIPUUECKUX KOOPANHATAX.
10. Mexanndeckue NpUIIOKEHNS JBOMHOIO U TPOMHOIO UHTETPAJIOB.
11. KpuBonuHeitHbI HHTETpall 2-TO pOjia, €ro CBONCTBA U MEXaHUYECKHUM CMBICI.
12. Beluncnenne KpuBOJIMHEWHOTO MHTErpaja 2-ro poja.
13. Teopema I'puna.
14. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpaja 2-To poAa OT IIyTH UHTErPUPOBAHHUS.
15. BoccranoBnenue GyHKIMH ABYX TIEPEMEHHBIX 10 €€ MmojaHoMy Auddepennmnary.
Pasnen 13. Teopusi BeposiTHOCTE#
1. OnpeneneHusi JOCTOBEPHOTO, HEBO3MOXKHOTO, CIy4alHOTO COOBITHH. OrmpeseneHnsi HECOBMECTHBIX,
HE3aBUCUMBIX COOBITHI, MOTHOM TPYIIBI COOBITHHA.
2. Knaccuueckoe, CTaTUCTUYECKOE U TEOMETPUUECKOE ONPEIeNIEHUs] BEPOITHOCTH COOBITHIA.
3. Teopembl 0 BEpOSATHOCTH CYMMBbI U IPOM3BEACHUS CITyYailHBIX COOBITHI U UX CIIEACTBHUS.
4. ®opmynbl OTHOM BEPOATHOCTH U baiieca.
5. Cxema bepnymiu. HepaBeHCTBO [Jis ONpeesIeHNs HAaUBEPOSITHENIIETO yncia ycnexos. @opmyna bep-
HYJUIN.
6. JIokanpHas ¥ MHTErpajgbHas TeopeMsbl Jlamnaca.
7. quckpeTHas 1 HenpepbIBHAs ciayyailHble BenuunHbl. OyHKIMs pacnpenenenus F(x) nuckpeTHoil u He-
IIPEPBIBHON CIIy4alHBIX BEJIMYMH, €€ CBOMCTBA.
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8. UncnoBble XapaKTEPUCTUKU CIydyallHBIX BEJIUYMH (MaTeMaTHYECKOE 0XKHMJaHUE, JUCIEPCHUsi, CpelHEe
KBaJIpaTHUECKOe OTKJIOHEHHE, MOJIa, Me/IMaHa) U UX CBOMCTBA.

9. buHOMUaJIbHBII 3aKOH PacHpe/IesIEHUs] U €r0 YUCIIOBbIE XapaKTEPUCTUKU.

10. 3akoH pacnpenenenus [lyaccoHa u ero 4uciaoBble XapaKTePUCTUKU

11. PaBHOMEpHOE 1 NTOKA3aTEIbHOE PACIPEEICHUS U UX YUCIIOBBIE XapaKTEPUCTUKHU.

12. 3aK0H HOPMAJILHOTO pacHpeleseHusl C1y4YalHON BEJIWYMHBI U MapaMeTphbl, OTPaXKaoIUe MaTeMaTH-
YECKOE OKUJIAHUE U JUCIIEPCUI0 HOPMAJIBHO PACIPEAEICHHON CIIly4alHON BEJIUYUHBI.

13. ChopmynupoBath 3aK0H OOJbIITUX yncea Yeonimena.

14. JIsymepHas ciydyaiiHasi BEJIMYMHA. Y CIOBHBIE 3aKOHBI pacIpe/ieeHHs. 3aKOH PACIpPEAEICHUs BY-
MEpPHOU CITy4ailHOM BEJIMYUHBI.

15. KoppensiuoHHbIi MOMEHT (KoBapuaIys) U KO3PPUIUEHT KOPPEISIUN JBYMEPHOU TUCKPETHON CIY-
YallHOU BEJIMYHHBI.

Pa3nea 14. MaTemaTu4eckasi CTAaTHCTHKA

1. OcHOBHBIC 33a/la4y¥l MAaTEeMAaTHYECKOW CTAaTUCTHUKU. BriOOpouHbIii MeToa. I'eHepanbHas M BEIOOpOUYHAS
COBOKYITHOCTH.

2. O6paboTKa pe3yabTaTOB OIbITA: TPYNIHPOBKA BEIOOPKH, CTATUCTUYECKUI Psijl, CTATUCTUYECKasl BEPO-
ATHOCTB, SMIIUpUYECKas QYHKIHS pacIpeaesIeHus, TOTUTOH.

3. OOpaboTKa pe3yabTaTOB OIbITA: HHTEPBATbHBINA CTATUCTUUECKUN PSif, SIMIIUPUIECKAs IIOTHOCTb, TUC-
TOrpamma.

4. ToueyHas olleHKa HEM3BECTHOTO MapaMeTpa reHepaibHOW COBOKYMHOCTH. TpeboBaHus, MpeabsIBisie-
MbI€ K TOUEYHON OLICHKE.

5. CraTucTrueckue OleHKH MapaMeTPOB pacipeie]eH s : BBIOOpOUHOE cpeiHee, BRLIOOpOUHas JUCTIepCus,
BBIOOPOYHOE Cpe/IHee KBAAPATHUECKOE OTKIOHEHHUE, NCTIPABIICHHAs TUCTIEPCHSI, UX CBOMCTBA.

6. MeTrozpl 1OIy4eHUsl TOUEUHBIX OLIEHOK TapaMeTPOB F€HEPAIIbHOW COBOKYITHOCTH.

7. nTepBanbHas OLeHKa HEM3BECTHOIO MapaMeTpa paclpeaeieHusl reHepaabHOM coBOKynHOCTH. [loHs-
THE JOBEPUTEIIBHON BEPOSTHOCTH.

8. JloBepuTeNbHBII MHTEpBal AJS OLEHKM MaTeMaTHYeCKOro OXKMJAHUS HOPMaJbHO paclpelereHHOU
reHEPATIbHON COBOKYITHOCTH.

9. [IpoBepka cTaTUCTUUECKUX TMIIOTE3: BUJIbI CTATUCTUYECKUX TUIIOTE3; IPUMEPDI CTATUCTUYECKUX TUIIO-
T€3; KpUTEPHUI 3HAYMMOCTH MPOBEPKU CTATUCTUYECKON TUITOTE3bI; IPOBEPOUHAsI CTATUCTUKA KPUTEPHSL.
10. IIpoBepka cTaTUCTUUECKUX TMIIOTE3: OJHOCTOPOHHSS U IBYCTOPOHHSS KpUTHYECKUE 00JIacTH; OLIN O-
KM IIEPBOT'O U BTOPOT'0 POJA; YPOBEHb 3HAYMMOCTH M MOIIIHOCTb KPUTEPHSL.

11. O6mas cxema npoBepKU cTaTUcTHUecKol runote3bl. Kputepuu cornacus. Kpurepuil cornacus xu-
KBaJpar.

12. Buasl 3aBUCMMOCTEN MEXIy ClAydalHbIMU BenuunHamu. DYHKIUS perpeccuu. YpaBHEHHE perpec-
cui. [Ipocras nuHelHas perpecCHOHHasi MOJEIb.

13. BbiOOpouHbIE KOPPENSIIIMOHHBI MOMEHT U KO3(Q(GUIMEHT KOppenisiiuu, ux cBoiicTtBa. CTaTUCTHYE-
CKasl MPOBEPKa 3HAUUMOCTH KO3 UIIMEHTA KOPPEIIALIUH.

14. Metoa HaMEHBIINX KBaJIpaTOB MOCTPOECHUS BHIOOPOYHOTO YPaBHEHUS PETPECCHUU.

15 Koadounuent perpeccuu. IIposepka runoressl o 3HauMMocTH Ko3dduimenta perpeccuu. I[Iposepka
Ka4yeCTBA OLICHEHHON PErpeCCHOHHON MOJEIH.

5.7.2. llpumMepHBbIe TeCTOBBIE 3aJaHUS K IK3AMEHY

Bapmuanr 1
Ne Bomnpoc BapuaHntbl oTBeTa
0 -2 0 1.0;
1 Omnpenenurens (1 0 -1 paBeH Hymo mpu K, g ;14
k 4 4 43
paBHOM
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Ne Bomnpoc BapuaHnTtbl oTBeTa
3
1.113];
1 0 O 3 10
) Jlanel Mmatpunpt A=|3 1 2| muB=|2|. Torma 2. (3 13 10);
4 -1 0 1 13
Marpunia C=A-B umeer Buj 3.11;
4
4, (13 1 4).
Cucremy TUHEHHBIX YpaBHEHUN 1.-5;
X+Az=2, 2.5;
y—5z=3, 3.0;
3 4. 3.
3X-y=5
HENb3s PemuTh 0 paBmty Kpamepa mpu A, paB-
HOM
1. [Ipsimble mapaieabHbl,
1
JlaHbl 1BE MIpsIMBIE Y =2X+3 U Y = ) X+5. 2. [TpsiMble IepIIeH TUKYIISPHBI;
4 3. [IpsiMbie TIepeceKaroTCs MO HETPSIMBIM
YKaKUTEe B3aMMHOE PACTIOIOKEHHUE ITUX MPSIMBIX ——
4. B 1. 1- 3 HeT BepHOTO OTBETA.
CMelIaHHOE MPOM3BEIeHNe bac BEKTOPOB a=3], ; ;’0
S | b=2k-j, ¢c=5i—2] paBHO 3: 0
4. -30.
IIpenen lim M aBeH 1L
6 | Lo e 2x? —Bx+l " 2.3,
3.15;
4. -7.
— 1.0;
Touko# pa3pbeiBa KIHAHA Y = SIBIISIETCS :
7 pasp Gynkuun y m g i,
TOYKa 43
1. 2x-4%In 4;
2. 2x- 471
8 | lpoussoxnas GpyHkimu y = X -4* paBHa 3. X)'(4X(2 %)
4 X-4%(2+ xIn 4)
1.8;
g | Abcuicca sxeTpemyma dyHKimm y =8 X + X 2.0,5;
paBHa 3.1;
4.-0,5.
WNHuterpan J. de ,— PaBeH 1. — 1 +C:
(1+ x)arctg“x arctgx
10 2. Infarctgy +c .
3. ! —+C;
arctg°x
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Ne Bomnpoc BapuaHnTtbl oTBeTa
1
4. +C.
arcctgx
1. TuddepennuanbHoe ypaBHEHHUE €
pa3eNAIUMUCS IEPEMEHHBIMY;
Yxkaxute T 1udepeHIHaTLHOTO YPaBHEHUS 2. OnHopoaHoe auhdepeHIHaTbHOE
11 V't 5X+2 -0 ypaBHEHHE TIEPBOTO TOPSIJIKA;
y>+4 3. JIuneiinoe nuddepeHnuaibHoe
ypaBHEHHE MIEPBOTO MOPAJIKA;
4. YpaBuenue bepuysmiu.
1. 1+5k +6k? =0-
H?Hosﬂl/’l(b%)epEHoul/IaHBHoe ypaBHEHUE 5 k?—Bk—-6=0 ;
12 | Y +3Y +5Y =Y Torma COOTBETCTBYIOLIEE EMY k2 _BKk+6=0.
XapaKTepUCTHUECKOE YPaBHEHHE UMEET BUJ 3. '
4 kK> +5k+6=0
[Monuei muddepennunan GpyHkuun z = x° - y? pa- 1. 2x3ydx+3x%y?dy.
BCH 2. 3x%y2dx+2x3ydy.
13 3. 3x2?ydx+2x2ydy.
4. 2x°y?dx+3x*ydy
1 x'Inx.
oz 2. yx¥?t.
14 | dnsa pyHkuuu z = x’ yacTHas MPOM3BOJHAS — = ’
OX 3. x'Iny.
4. ITpaBusibHOTO OTBETA B 1.1-3 HeT.
1. ! X
yIn x
1.
Jnsa dyakiuu z =log, y 4acTHas mpou3BOIHAS 2. XIny’
152 In
8 3. -—);
XIn< x
4. TlpaBriIbHOTO OTBETA B 1. 1-3 HeT.
1 2 .
IToBTOpPHBINM HHTETPAT jdxj%dy paBeH ; g’gf
16 oy 3.0,25;
4.0,5.
TpoliHoM uHTErpan 1. ap;
”J‘ f(x, y, z)dxdydz 2. Dnnuncoun;
) 3. Konyc;
17 | DaBeH MOBTOPHOMY HHTETpaTy BUA 4. IIpsAMOYTONBHBIN MapaslleNIenuIIes.
b d q
Idx_[ dy j f(x,y,2)dz, torna Temo Q mpencraBiseT
a c p
co0oif
18 Momuety 6pocatoT 5 pa3. BeposTHOCTb TOTO, 4TO 1 5 .
rep0 nosiBUTCA 2 pasa, paBHa " 48°

23




Ne Bomnpoc BapuaHnTtbl oTBeTa
2. > ;
16
3. > ;
8
4.2
5
JluckperHas ciayuyaiiHas BelidunHa X 3aJlaHa 3aKo- 1.1
HOM pacnpe/eieHUs] BEPOSITHOCTEH 2.0,8;
19 X |1 0 2 3.0,5;
p 103 0,3 0,4 4.0,1.
Torma MaTemMaTHYeCKOE OXKUJTAHUE PABHO
Bri6opouHoe ypaBHeHUEe TapHOM perpeccun umeetr | 1. 3;
20 Buz Y = 3 — 5X. Torna Bei6opounslil koddunuent | 2. - 0,6;
KOPPEJISINA MOXKET OBITh PaBEH 3.5
4. -5.
Bapuanr 2
Ne Bomnpoc BapuanTbl oTBeTa
2 7 13 1.12;
1 | Ompenenutens [0 —2 10| paBen 5'6%2;
0 0 3 4. 33.
3 4 -2
1./6 2 0 (;
4 -2 5
B 2 01 4 8 -5
Hanet matpubt A=|3 1 -2|wu 2. 19 3 2|
, 410 4 -3 10
1 4 -3 , 5 4 -1
= = + -
B=|3 1 2 |.Tormamarpuma C A+ B nme 309 3 —2|
0 -1 5 8 _3 5
eT BH]I 3 4 _2
4.16 2 2
4 -2 5
- - - - 1. 4i+j+3k;
; ZMH%Bﬂﬂomﬂa=2r+jik,?=I—j+3k.TMﬂa 2.ﬁ+5]—9E;
EZH&HMﬂK0M6HHmHU{3a—2bBTHXBmﬂnpOBpa&- 3. i+2]-4k:
4. 3i-7k.
Jlana cuctema JIMHEMHBIX ypaBHEHUN 1. Cucrema He UMeeT pelIeHUH;
3X+y+2z2=2, 2. CucreMa UMeET €IUHCTBEHHOE
4 X+2y-5z=1. peluenue;
VKaKITe BEPHOE YTBEPIKICHIE 3. CucremMa UMeeT J1Ba perieHus,
PHOC YTBEp 4. Cucrema umeeT 0ECKOHEYHOE
MHOKECTBO PEIICHUH.
UYucno Touek pa3pbiBa QyHKIUHU Y = _ox+2 LY
5 (x+3f@4—4f g'g

paBHO
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Ne Bomnpoc Bapuantsl oTBeTa
4. 0.
. sin? 1.0;
6 [Ipenen IXILno . paBeH 2.9:
3.3;
4.1
VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIMU 1. y=3x+4;
y =x® — 2B ero Touke ¢ abcuuccoii Xo = 1 umeer 2 y=4x+3;
7 .
BUJ 3. y=—4x+3;
4, y=3x—4.
3HayeHue NPOU3BOTHON BTOpOro nopsaka pynkuuu | 1. 1;
8 - 2 4 _ w 2. -1;
y =Sin 2X + 4XB TOYKe X = " paBHO 3. 4:
4.-4.
MHoXecTBO epBo0Opa3HBIX (HYHKIIMU 1 1 <Sin 3x — 1 c0s3x+C -
f(x)=xcos3x umeer Bux 3 9
2. lxsin 3x +1cos3x+ C;
9 3 9
3. 1xsin 3x—lcos3x+ C:
3 3
4. 3xsin3x +9co0s3x+C
dx 1. Ihx+C.
HNurerpan JI— paBeH '
xinx 2. Inj{+C .
10 3. Innx+C.
4. Inlinx|+C
Ecnu k onpeneneHHOMY HHTETpally 1 5J.4 dt
TL IPUMEHMTH TIOICTAHOBKY X =1°, To oH ittt
| Vi )
HPUMET BH]I S ot+l]
11 9
3. dt
1 t3 +t2 .
2.3
4. 6]
11+l
Oobee pemenne quddepeHIINaTbHOTO YpaBHEHUS 1 Y(X)=Ce*+Ce™;
y'—y =1 umeer BUa 5 y(X) =1+Ce™;
12 '
3. Y(X)=Ce" -1;
4 Y(X)=¢e"+e™.
oz . 2C08\5X +2Y).
YactHas nmpou3BoaHas — (YHKIUH . ( y)'
13 _ oy 2. —2cos(5x +2y).
z =sin(5x +2y) paeua 3. cos(5x +2y).
4. (5x +2y)cos(5x +2y).
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Ne Bomnpoc Bapuantsl oTBeTa
1L x'Inx.
z 2. yx¥1t.
14 | Jna ¢pyHkuuu z = x’ YacTHas NPOM3BOJHAS — = '
3. x'Iny.
4. TlpaBmiibHOTO OTBETA B I1.1-3 HET.
1. 2xdx+3y3dy.
2. 2xy*dx+3y?x3dy.
15 | ina pyrkumm z = x*y® audepenunan dz = y e
3. xy?(ydx+ xdy).
4. TlpaBmiibHOTO OTBETA B 1. 1-3 HET.
O6nacth D orpanndena okpyXHOCTBIO paauyca 3, 1.3;
16 | Torma aBOiHOI HHTErpa ” dxdy pasen 2. 9m;
5 3. 3m;
4. m.
2 4 -1 1.0;
17 [ToBTOPHBIN HHTETPAIT IdXI dy IdZ paBeH 2.1;
1 3 -2 3.0,5;
4. -1,
YCTpONCTBO COCTOUT U3 TPEX IEMEHTOB, pado- 1. 0,024;
TaIOIUX HE3aBUCUMO. BeposTHOCTH O€30TKa3HOM 2.0,336;
paboTHI ATUX AJIEMEHTOB (B TeueHue padouero aus) | 3. 0,976;
18 | paBusI coorBercTBenHHO 0,8, 0,6 u 0,7. Torna Bepo- | 4. 0,664.
STHOCTB TOTO, YTO B TCUCHHE paboyero JaHs pado-
TaTh 0€30TKa3HO OYyAET XOTS OBl OJIMH JIEMEHT,
paBHa
HenpepeiBHas cirydaiiHas BenmuurHa X 3a7aHa 1.0,25;
GdbyHKIMEH pactpeeneHus BeposITHOCTEN 2.05;
0 mpu x<0, 3.0,75;
4. 1.
19 F(x)= 1y mpu 0< x <4,
16
1 opu x=>4.
Torna BeposTHOCTH P(2 < X <5) paBHa
[IpoBeneno nate u3mepenuii (6e3 cucremarnyeckux | 1. 10,6;
20 omur0O0K) HEKOTOPO ciy4aiiHOW Benn4yuHbI (B MM): | 2. 10,2;
8,9, 11, 12, 13. Torma HecMmemiennas onenka mare- | 3. 10,1;
MAaTHYECKOT0 OKHIAHUS paBHA 4,10,8.
Bapuant 3
Ne Bomnpoc Bapuantsl oTBeTa
2 0 -2 1.2;
1 Marpunia A=| 3 2 1 | He umeeT oOpaTHOU g é’
-2+ 0 4.-1.
IpU A PaBHOM
['maBHBIE ~ OmpeAeNUTENb CUCTEMBI  JIMHEHMHBIX 1 1.2.).
yYpaBHEHUN A=-3 u BcrioMoratenbsHble |~ (3'377 )’
2 — - —
OIIpEEIIUTENUN Ay _1, Ap = 2, A _3, TOTJA | 2. (L —2;3);

pElIEHUE CUCTEMBI (Xl’XZ’X3), HallIecHHOE TIIO
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Bomnpoc

BapuanThl oTBeTa

¢dopmynam Kpamepa, paBHO

3. [—E; Z; —1);
33
4. (— 3 g; —1).
2
CkanspHoe MPOU3BEICHUE BEKTOPOB 1. 20;
3 | a={4ocf(1,—4,0), b=(431) u c=a+2b. Torna cka- | 2.17;
JNIPHOE MPOU3BEJCHHE C-a PABHO i éZ,
Hanbr Touku A(1;-2;3) u B(3;1;5). Torna ypaBae- 1. 2x+3y+2z-2=0;,
HUE MJIOCKOCTH, MPOXOsAIIei uepe3 Touky A mep- 2. X+3y+2z-2=0;
4 TIEHIUKYISIpHO BeKTopy AB , MMeeT BUJ 3. 2x+y+27-2=0;
4. 2x+3y+z-2=0.
[Ipenen lim m paBeH 1. i
x>l x2—1 2
5 2 1.
2 1
3.2;
4.1.
VYxkaxure GyHKINHU, KOTOPHIE SBISIOTCS 1. X u 3x;
SKBUBaJIEHTHBIMH rpn X = 0 2. X utg 2x;
6
3. X 1 COS2X;
4. X msinx.
y — e5X—l 2565)(_1 .
[IpousBoHast BTOpOTro mopsiika pyHKIuu 1. ;
aBHA 5%,
7 P 2. 25e>"
4. 5"
Teno aBuKeTCs Mo 3aKkoHy s(t) =5t° +1, Toraa 1.1
8 | ckopocth V(1) B MoMeHT Bpemenu t =1 paBHa g iO
4.15.
VYpaBHEeHHE HAaKJIOHHON aCUMIITOTHI Ipadrka 1. - 2;
2 .
9 (pyHKuI/H/I y= X~ uMeeT Bua y=kx+10 . Torga 2.1
X+2 3. -1 ;
3HaueHue K paBHO 4. 4.
A B
Paznoxenne QyHKIMH ——————Ha 1. >+ —
(X +D)"(x" +1) (x+1)* x> +1.
npocTeimme Apodu nMeeT BUJ A B ’ C
: + >t ——
10 Xx+1 (x+1)° x°+1
Ax+B Cx+D .
' 2 + 2 !
(x+1) X“+1
A B Cx+D

. + 5 > .
X+1 (x+1) X°+1
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Bomnpoc

BapuanThl oTBeTa

9(1_ 2 1.

Wurerpan IMpraBeH 1 5§’
L :

2.5=;

11 ;

3.6-;
3
4.8,
3
y'=3x?+1 1 Y=xX+Xx;
Pemenuem 3amaun Komu ' .
y@ =7 9 Y=X +X+5;

12 ABJISIETCS (PYHKLIUS 3 Y= 33+ X

4 Y =3 +x-1.
YacTHoe penieHnue HeoTHOPOTHOTO 1 Y= Ax2 +Bx+C.
Qg QepeHIaTbHOTO YpaBHEHUS Y +2y +y =e 5 Y= Ax2e* . ’
13 | cnemyer uckath B BUC : ’
3 Y= AX+B.
4. y=Ae .
['pajiienT CKaIAPHOro mojst z = x* - y* B TOUKe 1.8 +8-J;

» A(1;2) pasen 2.16-1 +12- ;
3.12-1+8-];
4,81+6-].
1L

yIn x
Jnst pyHkumu z=log, y 4acTHas MPOU3BOIHAS 5 1
15 | oz Xy
OX 3 _ Iny .
xIn? x
4. IlpaBuiibHOrO OTBETA B 1.1-3 HET.
1y 1.0;
TTOBTOpHBIH HHTETpAN jdyj dX pasen 2.1;
16
0 O 3.0,5;
4.0,1.
V' — ky6 co CTOpOHOI# JIKMHEI 2, TOTIa HHTErpa 1.2
17 H_[ dv paBeH 2.4
vV 3.8;
4.16.
JIBa cTpelika MpOU3BOJIST IO OJHOMY BBICTPEITY. 1.0,88;
BeposiTHOCTE IONaianust B 1€1b 1711 HEPBOTO U 2. 0,46;
18 | Broporo crpenkos paBubl 0,6 u 0,7 coorBerctBeH- | 3. 0,1;
Ho. Torma BeposITHOCTB TOTO, YTO B 1I€JIb MOMAIET 4,0,42.
TOJIBKO OJIMH CTPEJIOK, paBHA
CrnydaiiHast BenmrmarHa X pacnpejiesieHa HOpMaJIbHO 1 (x-9)
¢ mateMatudeckum oxugaanneM M(X) = 9 u nuc- 1 f(x): e 8
19 | mepcueit D(X) = 4. Toraa ee NIOTHOCT pacnpese- 2/2n
JICHUS BEPOSTHOCTEH UMEET BU]I 1 _(x-9Y
2J2n
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Bomnpoc

BapuanThl oTBeTa

(x+9)?

8

HMEET BUI.

20

2 4 6

W3 renepanbHO COBOKYITHOCTH M3BJIEYEHA BBIOOP-
ka oowsema N = 100, rucTorpamMmma 4acTOoT KOTOPOM

Torna 3HaueHne @ paBHO

1

3. f(x) PN e
1

4. £(x) N

1.12;

2. 16;

3. 15;

4,14,

5.8. OnucaHue noka3arejed u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OIIUCAHUEC

IHIKAaJ OIICHUBAaHUA

5.8.1. Kputepuu o11eHOK MPOMEKYTOYHOI aTTeCTALMH.

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

Iloporosblii ypoBeHb
OCBOCHHS

YrayoJaeHHblH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHBb OCBOCHHS

«3»
(Y10BJIETBOPUTEIHHO)

«“»
(xopo1uo)

«5»
(oTJIMYHO)

CryneHT He 3HaeT
3HAYUTEIBHON YacTH
Marepuaia, JoImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyneHT moBepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/elioB U
TeM y4eOHO
TUCITUTUINHBI, JOITyCKaeT

CTyneHT X0poIlo 3HaeT

MaTepua, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyzneHT B MOJTHOM
00BEMe 3HaEeT MaTepHal,
IPaMOTHO U 10
CYIIIECTBY U3JIAraeT ero,
HE JIOITyCKas

HEKOTOpbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha .
BOTpOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
Ha BONIPOC
3amanus,
3amaHus,
He ymeer nHaxoauts MIPESYCMOTPEHHbIE 3ananus,
PeayCMOTPEHHbIE .
pereHus OOJIBIIMHCTBA . poOrpaMMoi o0y4eHusl, peayCMOTPEHHbIE
porpaMMoii 00yJeHus, .
PEayCMOTPEHHBIX elACT o pemaer ¢ poOrpaMMoi 00y4eHusl,
MpPOTrpaMMoii 00yJIeHuUs P HEMHOTOUNCIIEHHBIMH U pelaeT NpakTHIeCKH
o OTIpEICJIEHHBIMH
3aJaHul HECYIIECTBEHHBIMHU 0e301m1b04YHO
omudKaMu
omnOKaMu
BonbmmHCTBO IIpenycMoTpenHsle IIpenycMmoTpeHHbIE IIpenycmoTpeHHbIe
peayCMOTPEHHBIX IporpaMMoii o0y4eHusi | mporpaMmoi oOydeHus | mporpammoi oOydeHus
MpoOrpaMMoi 00y4eHus 3aJJaHMs BHITIOJTHEHBI 3aJaHus YCICITHO 3aJaHus YCIEITHO
3aJJaHU{ HE BBIITOJIHEHO yIIOBIETBOPUTEIBHO BBITIOJIHEHBI BBITTOJIHEHBI
Ilpumepnaa wikana oyenuganus 3HAHUN 8 Mecmogoil popme:
KosnyecTBO NpaBUIIbHBIX OTBETOB, % Ouenka
0-49 HeynornerBopurenbHO
50-65 Y 10BJIETBOPHUTENEHO
66-85 Xopoiiio
86-100 OTnnyHO
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6. VYYEBHO-METOJINYECKOE U UTHOPOPMALIMOHHOE OBECIIEYEHHE
TACIATLITAHBI

6.1. PekomeHnayemasi quTeparypa
6.1.1. OcHoBHas JIMTEpaTypa
1. Beiciast matematuka: yueOnuk / B.C.Ilunages. — Mocksa: HUL] MHOPA-M, 2023. — 479 c.
https://znanium.com/catalog/product/1185673
ISBN 978-5-16-010072-2
2. Kparkuii Kypc aHanutudeckoil reomerpuu: yueOnuk/ Edumor H.B., 14-e u3a., ucnpaB. — M.:
OU3MATIIUT, 2014. — 240 c.
http://znanium.com/catalog/product/537806
ISBN 978-5-9221-1419-6
3. Iuckynos, H.C. IuddepennuanbHoe 1 HHTETpaIbHOE HCYUCICHHE: yueOHOe mocodue s BTY30B /
H.C.ITuckynos. B 2-x T. — M.: Hayka, 1985. T.1. —415c. T.2. — 544c.
ITeuaTHbIi1 3K3eMILIAP
[Muckynor, H.C. ludbdepennunanpsHoe ¥ UHTErpAIbHOE HCYMCICHUE: YueOHOe mocoOue i BTy30B /
H.C.ITuckynoB. B 2-x 1. — M.: Uuterpan-Ilpecc, 2002, 2009. T.1. — 416¢. (2002, ISBN 5-89602-012-0);
T.2. — 544c. (2009, ISBN 5-89602-013-9). ISBN 5-89602-014-7
[leuaTHBIi 3K3eMILIAP
4. COopHUK 3a/1a4 10 JTuHEHON anrebpe: yuebHoe nmocobue ans By3oB / U. B. IIpockypsikoB. — 16-e
u3 ., crep. — Cankr-IlerepOypr: Jlans, 2022. — 476 c.
https://e.lanbook.com/book/183752
ISBN 978-5-8114-9039-4
5. COoopHHUK 3a/1a4 TI0 aHATTUTHYECKON reoMeTpun: yueoHoe nocodue nms By30B / J[.B.Kierenuk; Ilox
penakmueit H. B. Epumosa. — 17-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 224 c.
https://e.lanbook.com/book/187823
ISBN 978-5-8114-1051-4
6. COopHUK 3a/1a4 IO Kypcy MaTeMaTH4ecKoro aHaiuza: yueOHoe mocoobue / I'. H. bepman. — 11-e
u3n., crep. — Cankr-IlerepOypr: Jlans, 2023 — 492 c. (M.: Kuopyc, 2021. — 432 c.)
https://reader.lanbook.com/book/295943#140
ISBN 978-5-507-46033-5
7. Bpicmias maTeMaTHKa B yNpaXKHEHUSIX W 3ajgadax: ydyeOHoe mocoOue i CTYIEHTOB BY30B /
I1.E.lanko u ap. — M.: Mup u O6pazoBanue, 2023. — 816 c.
ITeuaTHBIN dK3eMILTAP
ISBN: 978-5-94666-506-3
8. 'mypman, B.E. Teopust BeposTHOCTEH W MaTeMaTHuYecKasi CTaTUCTHKA: y4eOHMK s By30B / B.E.
I'mypman.— 12-e m3a.— Mocksa: WUznatensctBo Opaiit, 2023. - 479 c. - (Beicmee obpa3zoBanue). -
ISBN 978-5-534-00211-9. — Texct: 3nekTpoHHbIi // Obpa3oBarenbHas miuatdopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/510437 (nara obpamienus: 30.06.2023).
9. 3ajauu u ynmpakHEeHHs 1O aHAIUTUYECKOM reomerpuu : yuyeOHoe mocodue / O. H. LlybepOumnep. —
34-¢ m3n.,crep. — Cankr-IlerepOypr: Jlans, 2021. — 336 c.
https://e.lanbook.com/book/167791
ISBN 978-5-8114-0475-9
10. COopHUK 3a7]a4 U YIPAKHEHUN [T0 MaTEMAaTUYECKOMY aHAJIM3Y: yuyeOHoe mocodue /Ui By30B / O]
pen. b. I1. lemunoBud. — 25-¢ u3., crep. — Cankr-IlerepOypr: Jlans, 2023. — 624 c.
https://reader.lanbook.com/book/332675#1
ISBN 978-5-507-47148-5
11. 3agaun no Beiciueit anredpe: yueonuk / JI.K. ®@annees, U.C. Comunckuit. — 17-e uszm.,crep. —
Cankr-IletepOypr: Jlans, 2021. — 288 c.
https://e.lanbook.com/book/1677037.
ISBN 978-5-8114-0427-8
6.1.2. lonoiHUTeIbHAS JUTEPaTypa
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http://znanium.com/catalog/product/537806
https://urait.ru/bcode/510437

1. Kypc Boicuieit matematuku. Tom 1/ B.B. Cmupnos / Ilpen. JI. JI. ®anneesa, npen. u
npuM. E. A. I'puannoii: 24-¢ nu3a. — CII6.: BXB-IletepOypr, 2017. - 616 c.: ni.

ITeuaTHbIi 3K3eMILIAP

ISBN 978-5-9775-3853-4 9

2. Kypc Boiciieit matematuku. Tom 11 / B.B. Cmupnos / Ilpen. JI. JI. ®anneesa, npen. u npum. E. A.
I'punrunoM: 24-¢ n3a. — CII6.: BXB-IletepOypr, 2017. - 842 c.: ui.

ITeuaTHbIi 3K3eMILIAD

ISBN 978-5-9775-3854-1

3. Kypc Breicmierd marematuku. Tom III, wacte 1 / B.B. Cmupnos / Ilpen. JI. [I. @anneesa, npen. u
npuM. E. A. I'puannoi: 24-¢ u3a. — CII6.: BXB-IletepOypr, 2010. - 400 c.: ui.

ITeuaTHbIi 3K3eMILIAP

ISBN 978-5-9775-0334-1

4. Kypc Boicmieit maremaruku. Tom I, wacte 2 / B.B. Cmupuos / Ilpen. JI. [I. @anneesa, npen. u
npuM. E. A. I'puannoii: 24-¢ uza. — CII6.: BXB-IletepOypr, 2010. - 816 c.: ui.

ITeuaTHbIi1 3K3eMILIAP

ISBN 978-5-9775-0087-6

5. Kypc BeIcmieit marematuku: yaebHoe nocodue / B. . CmupHoB. — U3a. 6-e, nmepepad. u gom. — Mo-
ckBa: Hayka, 1974. — Tom 4. —Yacte 1. — 336 c.

https://biblioclub.ru/index.php?page=book&id=459809

6. Kypc Briciieit marematuku: yueObnoe nocodue / B. 1. Cmupnos. — U3a. 6-e, nepepad. u gom. — Mo-
ckBa: Hayka, 1981. — Tom 4. — Yactp 2. — 551 c.

https://biblioclub.ru/index.php?page=book&id=459808

7. PyKOBO/ICTBO K PEIICHUIO 33724 MO0 TEOPHH BEPOSATHOCTEH M MaTeMAaTUYECKON CTaTUCTHKE: YIeOHOe
nocobue s By3oB / B.E.I'mypman. — 11-e uzn., nepepab. u gom. - M.: UsparensctBo KOpaiit, 2020. —
406 c.

[ledaTHbIi 3K3EMILIAP

ISBN 978-5-534-08389-7

8. OCHOBBI MaTeMaTHUECKOI0 aHalu3a: y4eOHUK i By30B: B 2 yacTsax / I'. M. @uxrtenronsil. — 14-¢
u3 ., crep. — Cankr-IletepOypr: Jlans, 2022. — Yacts 1. — 444 c.

https://e.lanbook.com/book/184192

ISBN 978-5-8114-9104-9

9. OcHOBBI MaTeMaTUYECKOI0 aHajdu3a: yueOHUK A By30B B 2 yacTsax / I'. M. ®uxrtenronsl. — 14-e
3., crep. — — Cankr-IlerepOypr: Jlanp, 2022. —Yacts 2. — 464 c.

https://e.lanbook.com/book/189424

ISBN 978-5-8114-9256-5

10. Beicias marematuka. Tom 1. Jlunelinas anreGpa. BekropHas anreOpa. AHanuTH4ecKas reoMer-
pus [Dnektponnsblil pecypc]: Yuebnuk/ A.Il I'ociogapukoB [u ap.]. — DIEKTPOH. TEKCTOBbIE JaHHbIE. —
CII6.: Cankr-IlerepOyprckuii ropHsli yHuBepcutet, 2015. — 105 c.

http://www.iprbookshop.ru/71687

ISBN 978-5-94211-710-8

11. Beicuias maremaruka. Tom 2. Hagano matematuyeckoro ananusa. JuddepeHuaibHoe ucuucie-
HUe (yHKOMA OXHOW TepeMEeHHOM W ero mNpuioXkeHus [DNeKTpoHHBIH pecypc]: YueOHuk/
A.IL. TocniogapukoB [u ap.]. — DnexTpoH. TekcToBble AaHHble. — CII0.: Cankr-IleTrepOyprckuii ropHsblIit
yHuBepcuret, 2015. — 104 c.

https://www.iprbookshop.ru/71688

ISBN 978-5-94211-711-5

12. Breicirast maTtemaruka. Tom 3. DieMeHTHI BeIcIIel anreOpsl. MHTeTpanbHOe NcUncieHne (yHKIHMA
OJTHOW TEepeMEeHHON U ero NnpuiiokeHus [DnekTponHsid pecype]: YueOnuk/ A.Il. I'ocnonapukos [u ap.].
— DnekTpoH. TekcToBble nannblie. — CI16.: Cankr-IlerepOyprekuii ropuslii yausepcuret, 2015. — 102 c.

https://www.iprbookshop.ru/71689

ISBN 978-5-94211-712-2
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https://biblioclub.ru/index.php?page=book&id=459809
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13. Bricmias matemaruka. Tom 4. Jluddepennmansusie ypaBHenus. Paasl. Paast @ypbe u npeodpazo-
Banue ®ypoe. JuddepeHunanbHoe 1 UHTErpalbHOE MCUUCIEHHE (QYHKIMH HECKOJIBKUX IE€pEMEHHBIX.
Teopus mons [Dnekrponnbiit pecype]: Yuebnnk/ A.Il I'ocnogapukoB U Ap. — DIEKTPOH. TEKCTOBBIC
nannble. — CI16.: Cankr-IlerepOyprckuii ropHblil yausepeurert, 2015. — 213 c.

https://www.iprbookshop.ru/71690

ISBN 978-5-94211-713-9

14. Beiciias matematuka. Tom 5. Teopust BeposiTHOcTEH. OCHOBBI MaTEMaTUYECKONW CTaTUCTUKU. Teo-
pus QYHKIIUHA KOMIUIEKCHOTO repeMeHHoro. OnepanroHHOe HeunciaeHue [ DIeKTpoHHbIN pecype]: Yueb-
Huk/ A.IL. 'ocionapukoB [u Ap.]. — DnekTpoH. TekctoBbie gannbie. — CI16.: Cankr-IletepOyprekuii rop-
HbIN yHUBepcuret, 2015. — 207 c.

https://www.iprbookshop.ru/71691

ISBN 978-5-94211-715-3

15. Maremarnyeckuii npaktukyM. Yacts 1. JIuneitnas anreOpa. Bektopnas anreOpa. AHamuTHUECKas
reomerpus. YueOHo-metoauueckoe nmocodue / A.Il. I'ocnmomapukos, O.E. Kapnyxuna, M.A. Kepeituyk,
B.A.Cemenos, T.C. O6pyueBa. HantmonanbHbIi MUHEpaIbHO-CHIPbEeBOI yHUBepcuTeT «l opHbIit». — CII06,
2013. - 102 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088705%2F%D0%9C%2034%2D 730897
605<.>

ISBN 978-5-94211-667-5

16. Maremarnueckuii mpaktukyM. Yacte 2. Hadano matemarndeckoro ananusa. {uddepennmansaoe
UCYHCIIeHUEe (YHKLUU OJHON NEepeMEeHHOH M ero mpuioxeHus: YuyeOHo-meToauueckoe nocodue / A.IL
I'ociogapukos, M.A. 3auenun, B.B. Tapaban, T.C. O0pyueBa. HanmoHansHbIli MHHEPATBEHO-CHIPHEBON
yausepcuteT «['opublity. — CI16, 2014. — 114 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2D986151
<>

ISBN 978-5-94211-674-3

17. Maremarnyeckuii npaktukym. Yacts 3. Heomnpenenenusiii nurerpan. OnpeeneHHblii HHTErpail.
HuddepennnanbHoe ucurcieHue GyHKIUN HECKOIBKUX MEPEMEHHBIX. Y4eOHO-MeToarnuecKoe mocooue /
A.Il. Tocnogapukos, M.A. 3anenun, B.A. Cemenos, C.E. Mancypoa. HanmonanbHblii MUHEpaJIbHO-
ceIpbeBoil yHUBepcuteT «I opHblity. — CI16, 2014. — 162 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2D533720
026<.>

ISBN 978-5-94211-678-1

18. Marematuueckuii npaktukyMm. Yacte 4. {uddepennmansasie ypaBHeHus. Psapl. Psuer Oypoe.
WuTerpanpHOoe ucuncienue QyHKIMM HECKOIBKHUX MEepeMEHHbIX. Y4yeOHo-MeToanueckoe nocooue / A.IL
lNocniopapukos, T.P. Akuypun, C.E. Mancyposa, T.C. O0pyueBa, A.A. SkoBneBa. HanmonanbHbI MU-
HepalbHO-ChIpbeBOl yHUBepcuteT «l opHblity. — CII6, 2014. — 152 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2D147020
047<.>

ISBN 978-5-94211-683-5

19. Martemarnveckuii mpakTukyM. Yacte 5. Teopus BeposTHOCTEI M OCHOBBI MAaTEMaTHYECKOH CTATH-
cruku. Teopust yHKIMI KOMIUIEKCHOM mepeMeHHOH. OnepalMoHHOE WCYMCICHUE. DIEMEHThl TEOpUHU
noyisi: Yuebno-meroanueckoe mocooue / A.Il. I'ocmogapukos, B.B. MBakun, 1.A. Jlebenes, C.E. Mancy-
poBa, A.A. SIlkoBneBa. HarmoHanbHbIi MUHEpaIbHO-ChIpbeBOM yHUBepcuTeT «I opHblity. — CII6, 2014. —
187 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_re
q&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2D90732
4<>
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088705%2F%D0%9C%2034%2D730897605%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088705%2F%D0%9C%2034%2D730897605%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D986151%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D986151%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D986151%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D533720026%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D533720026%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D533720026%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D147020047%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D147020047%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D147020047%3c

ISBN 978-5-94211-685-9

20. CoopHuK 3a/1a4 10 BeICIIECH MaTeMatrke: yaeOHoe nmocodue / H. M. I'rontep, P. O. Ky3pmun. — 13-
e usl., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 816 ¢. — TekcT: 31eKTpoHHBIHA // JIaHb: 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/210200 (mxara obpamienus: 26.06.2023). —
Pexxum noctyna: A aBTopu3. M0JIb30BaTENEH.

https://reader.lanbook.com/book/210200

ISBN 5-8114-0490-5

21. CoopHHK 33124 U YIPOKHEHUH IO MaTeMaTHYECKOMY aHan3y: yueOHoe nmocooue / b. I1. Jlemumo-
BUY. — 22-¢ u3l., crep. — Cankr-IlerepOypr: Jlans, 2020. — 624 c.

https://e.lanbook.com/book/126716

ISBN 978-5-8114-4874-6

22. CipaBOYHMK IO MaTEeMaTHKE /171l MH)KEHEPOB U ydyaliuxcs BTy30B: cripaBounuk / U. H. bpon-
mreitH, K. A. CemenpsieB. — Cankr-IlerepOypr: Jlanb. 2022. — 608 c. —Tekct: anexTpoHHbIi // JIans :
AJIEKTPOHHO-0MOmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210575 (nara ob6pamenus:
26.06.2023). — Pexum octyma: A1 aBTOPU3. MOJIb30BATEIICH.

ISBN 978-5-8114-0906-8

23. Bricirasi MmaTemMaTuka JUIsi SKOHOMHUCTOB : y4eO. JUIs CTYJCHTOB BY30B, OOYYaIONIMXCS IO 3KOH.
cuen. / mox pexa.. H. III. Kpemepa. — 3-e u3z., nepepad. u gom. — M: FOHUTHU, 2022. — 481 c.

[leuaTHBIi 3K3eMILIAP

ISBN:978-5-238-01122-6

24. JluneiiHas anrebpa: y4eOHUK M MPAKTHKYM U IPUKIIAJAHOTO OakaiaBpuara / moJ o0Imei pemak-
uueit O.B. Tarapuukoa. — M: FOpaiir, 2023. — 334 c.

[IeuaTHBIi 3K3eMILIAP

25. MaremMaTtuyeckuil aHaJIU3 A7 SKOHOMUCTOB B 2 4. YacTh 1: yuyeOHHMK M MPAKTHKYM ISl BY30B /
C.A. Kpacnosa, B.A. Ytkus. - M: IOpaiir, 2023. — 298 c.

[TewyaTHbIi 5K3eMIUTSIP

26. MaTemaTtn4eckuid aHAJIU3 U1 SKOHOMHUCTOB B 2 4. YacTp 2: y4eOHHK M MPAKTHUKYM Ui BY30B /
C.A. Kpacnosa, B.A. Y1kun. — M: IOpaiir, 2023. - 315 c.

[IeuaTHBI 3K3eMILIAP

27. Teopust BeposSTHOCTEH M MaTeMaTHdecKkas CTaTUCTUKA ISl SKOHOMUCTOB: YUeOHUK U MPAKTHKYM
JUTS By30B / 1oy obrmier penaknueid [.A. Menseaesa. — 2-¢ usn., ucnp. u gon. — M: lOpaiit, 2023. — 284
c.

[TeuaTHBI 3K3eMILTAP

28. Matemaruka ans 3KoHOMHUCTOB. IIpakTukym: ydyeOHOe mocobue s By30B / moja oOmi. pen.
O.B. Tarapaukosa. — M: IOpaiir, 2023. — 285 c.

ITeuaTHBIN dK3eMILTAP

29. Koncnekr neknuii mo BeIciiel maremaruke. [lomaeii kypce / [Mucemennsnii JI. T. — M.: Alipuc-
npecc, 2021. — 608 c.: nn. ISBN 978-5-8112-6472-8

30. KoHcnekT Jieknuii o TEOpHH BEpOSITHOCTEH, MAaTEMAaTHIECKON CTATUCTHKH M CITy4aifHBIM MpOIiec-
caMm. [Tonnsrit kype / [Tucemennsiii 1. T. — M.: Alipuc-tipecc, 2015. — 288 c.: un. ISBN 978-5-8112-6085-
0.

6.1.3. YueOHo-MeTOAMYeCKOe o0ecneyeHne

1. Jlebener U.A., IlactyxoBa E.B., Makcumenko M.B. Matematuka. Psnpl. Teopust BeposiTHOCTEH.
Metoanyeckue yka3zaHHus K CaMOCTOATENbHOM pabote. - ['opHbIii yHuBepcuret, 2019.

2. bynnakosa E.I'., UBakun B.B., Jlebenes M.A. Marematuka. Heonpenenennsiit uarerpan. Judde-
peHLMaNbHbIE ypaBHEHHU. MeToIn4YecKre YKa3aHus K CaMOCTOSITeNIbHOM paboTe. - 'OpHBIN YHUBEPCUTET,
2019.

3. Mancyposa C.E. Meronsl marematnueckoit pusuku. Juddepennpanbiple ypaBHEHUS ¢ YaCTHBIMU
MpOou3BOAHBIMA. OCHOBHBIC TOHATHSA M KiIacCUpUKAIMI. MeToaudecKknue yKa3zaHHus K CaMOCTOSITeIbHON
paborte. - ['opHbIif yHuBepcuret, 2019.

4. T'onuap JI.U., JIebenes U.A., Makcumenko M.B. Martemartuka. Beenenue B ananu3. Texuuka aud-
¢depennpoBanus. - ['opHsIif yausepcuret, 2019.
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5. Mancyposa C.E. [lononHurtenbHble r1aBbl MaTeMaTuku. [I[puMeHeHne MaTeMaTHYeCKuX METOIO0B K
3a/1auyaM AJIEKTPOTEXHUKH. MeToaudecKkre yKka3aHusl K KypcoBoit padote. - ['opHbIii yauBepcurert, 2019.

6. bakeeBa JI.B., JlebeneB U.A., 1llabaeBa M.b. Maremartuka. Jluneiinas anreOpa. AHanuTU4YeCKas
reoMeTpus B IPOCTPAHCTBE. - 'opHbIN yHUBEpcUuTeT, 2019.

7. bakeesa JI.B., [1actyxoBa E.B. Maremaruka. MaremaTtuka. 3JeMEHTbl MATEMaTHUYE€CKON CTaTUCTHU-
ku. KoppensunoHHO-perpecCuoHHbIN aHanu3. MeTtoanueckue yKa3aHusl JJisl BHIIIOJHEHUSI pacCueTHBIX 3a-
naHuil. - I'opHblil yausepcurer, 2019.

8. bynnakosa E.I'., 'onuap JI.LU., Jle6ener N.A. Maremaruka. YacTHbIE TPOU3BOHBIC M UX TIPUMEHE-
Hue. KpartHele UHTETpaipl U UX MPHIIOKEHHE. MEeTOJMUecKue yKa3aHHs K CaMOCTOSITeIbHON pabore. -
INopusbiii ynusepcurert, 2019.

9. l'ocnonapukoB A.IlL., bakeeBa JI.B., O6pyueBa T.C. Martemaruka. Ilporpeccuu. Tpuronomerpus.
Hauvana ananuza. Meroauueckue yka3aHus JUisi CAMOCTOSITEIbHON pabOThI CitymiaTeneil moAroTOBUTENb-
HOT'O OTJAEJIEHUS U MOATOTOBUTEIbHBIX KypCOB. - 'opHbIil yHUBepcurer, 2020.

10. CunpBanoBuy O.B. Matematuka. ['eomeTpryueckue MpUIIOKEHUS ONPEACICHHOT0 HHTErpaja ¢ uc-
noJib30BaHueM rpaduueckoro penakropa DESMOS. Meronndeckue ykazaHust K CAMOCTOSITENTbHON pabo-
te. - ['opHblii yHuBepcutert, 2020.

11. CunbBanoBuu O.B. Maremaruka. Kpubie 2-T0 Mopsifika ¢ HCIOJIb30BaHUEM T'papUUECcKOro peiax-
topa DESMOS. Metoanueckue yka3zaHusi K CaMOCTOSITeNIbHOM pabore. - ['opHblit yHusepcurer, 2020.

12. IllaGaeBa M.b., bakeeBa JI.B. Maremaruka. DiaeMeHTH TeopuH TpadoB. MeToauuecKue yKa3aHus
K MPAaKTUYECKUM 3aHATUAM. - ['opHbII yHUBepcuret, 2020.

13. bynnakosa E.I'., bakeeBa JI.B. Teopust BeposTHOCTEH 1 MareMarndeckasi craructuka. OCHOBHEIC
TEOpEMbI TEOPHH BEPOATHOCTEH. MeTonnyeckue yKa3zaHus K MPAKTUYECKUM 3aHATHUSM. - [ OpHBIA YHU-
Bepcurer, 2021.

14. bynnakoBa E.I'., bakeesa JI.B., [TactyxoBa E.B. Teopus BeposiTHOCTEH 1 MaTeMaTU4YeCcKasi CTaTH-
ctuka. [lapHas nunelinas perpeccusi. MeToauueckue yka3zaHusi K CaMOCTOSITENbHBIM paboTam. - ['opHBIii
yHUBepcuTeT, 2021.

15. Morunesa JI.M., [llabaesa M.b. CnenimasnbHble TJ1aBbl MaTeEMaTHKHU. PacueT JTMHEHHBIX OIEHOK KO-
3¢ (HULIMEHTOB PEerpeccu M CTaTUCTUYECKHU aHaIM3 ypaBHEHHS perpeccuu. MeTtoauyeckue yka3zaHus K
CaMOCTOSITENTbHBIM paboTaMm. - ['opHbIil yHHBepcuTeT, 2021.

16. Kepeiiuyk M.A., Bakun B.B. CrnenuanbHble TTaBbl BBICIICH MaTeMaTUKH. DIEMEHTHl TEOPUU
(GYHKIIMI KOMIUIEKCHOTO MepeMeHHoro. MeToaudeckie yka3aHusi K cCaMOCTOATeNbHbIM paboTam. - ['op-
HbI yHUBepcuteT, 2021.

17. Pomanoga 10.C., Pycuna JL.I'. Jluneitnas anreOpa. Pemenue skoHOMUYeCKUX 3aaad. Meroaude-
CKHE yKa3aHUs K IPAKTUYECKUM 3aHATHUAM. - ['opHBIN yHUBepcuTeT, 2021.

18. Pomanoga 10.C., Pycuna JL.I'. JIuneiinas anreOpa. [Tpukmagasie 3a1a4u B 9KOHOMHKE. MeToamde-
CKHE YKa3aHUs K CAMOCTOSITENIbHBIM paboTaM. - ['opHbIil yHuBepcurer, 2021.

19. Tl'ocriomapukoB A. I1., Pomanosa 10.C., bakeesa JI.B., Makcumenko M.B. Maremaruka: Pyccko-
aHrMCKU TepMuHONIorndyeckuit cnosaps. CIIO.: I'opHblit yauBepcurer, 2018. - 48 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=4%D0%98%28%D0%90%D0%BD%D0%B3%D0%B
B%29%2F%D0%9C%2034%2D775183918<.> 4.

ISBN 978-5-94211-865-5

20. I'ocriomapukoB A.Il. u np. Beiciias marematuka. Teopus moinst. Psaaer @ypre. OneparmioHHoe nc-
yuciaeHue. MaremaTnueckas ¢usuka. Marematudeckas cTaTUCTHUKA. JIMHeWHOe MporpaMMHUpOBaHUE :
yueb.-meroa. nmocodwue. - CII6.: ['opn. yH-T, 2013. - 106 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088690%2F%D0%92%2093%2D462777
832<.>

ISBN 978-5-94211-621-7

21. TocnonapukoB A.Il. u np. Beicmias maremartuka. MaTtemaTHueckuil aHanu3 : ydeb. mocodue -
CIIG.: T'opH. yH-T, 2013. - 104 c.
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088660%2F%D0%92%2093%2D605742
<>

ISBN 978-5-94211-549-4

22. T'ocnogapukoB A.Il. u ap. Bricmas matemaruka. Teopusi BEpOsSTHOCTEH U OCHOBBI MaTeMaTHye-
CKOM cTaTUCTUKH: y4ueb. mocodue - CII6.: ['opH. yH-T, 2013. - 52 C.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088456%2F%D0%92%2093%2D321674
<>

ISBN 978-5-94211-551-7

23. T'ocionapukoB A.Il. u ap. Beiciias maremaruka. JInneliHas u BekTopHasi anreOpa. AHaJIUTHYE-
ckast reomeTpus. JInHelHoe mporpammupoBanue: yued. mocoodue - CII6.: I'opa. yH-T, 2013. - 74 C.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=400&task=set_static_req
&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088178%2F%D0%93%2072%2D325316
<>

ISBN 978-5-94211-496-1

6.2. Ba3bl JaHHBIX, JIEKTPOHHO-0MOJIHOTEYHbIE CHCTEMbI, HHPOPMALMOHHO-CIIPABOYHbIE H

MOUCKOBBIE CHCTEMBbI

EBpomneiickas mudposas 6udbaunoreka Europeana http://www.europeana.eu/portal

Koncynbrantllinroc: cipaBodHo-TIOMCKOBasi cucteMa WWw.consultant.ru

Muposas nudposas oudbauoreka: http://wdl.org/ru

Hayunas snexkrponnast 6ubdanoreka «Scopusy https://www.scopus.com

Hayunas snextponnas 6ubsianoreka ScienceDirect http://www.sciencedirect.com

Hayunas snexkrponnas oudiunoreka «ecLIBRARY» https://elibrary.ru

IMopran «I'ymanuTtapaoe obpazoBanue» http://www.humanities.edu.ru

denepanbublii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru

denepanbioe  xpanwiuiie «ExuHas koyutekuus mHGPOBBIX  00pa3’0oBaTENBHBIX  PECYPCOB»

http://school-collection.edu.ru

10. DirexTpOHHO-OMOINOTEUHAsI CHCTEMa M31aTebckoro neHTpa «JIansy https://e.lanbook.com/books

11. DnexTponnas oubnmoreka Poccuiickoii 'ocynapcrBennoi bubmuorexu (PT'B) http://elibrary.rsl.ru

12. DnexkrponHas bubnaroreka yueonukos: http://studentam.net

13. Drekrponno-6ubHOTEuHas cuctema «9BC FOPAMT»: www.biblio-online.ru.

14. DnextponHas  Oubnmoreunass cucrema «HarwonanpHbld — 1HdpoBOl  pecypc  «PyKOHT»»
http://rucont.ru/

15. Dnextponno-6ubHoTeuHas cuctema http://www.sciteclibrary.ru

16. HarmoHanbsHbIH KOpIyc pycckoro si3bika http://www.ruscorpora.ru

17. CnpaBoyHo-uHpOpMaIMOHHBI  moptan  «['pamMoTa.py» —  pyCcCKHH  SI3BIK IS BCEX
http://www.gramota.ru

CoNoO~wWNE

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUITJIMHbI
7.1. MaTepuaJibHO-TEXHUYECKOE OCHAIIIEHUE AYIUTOPUIL:

7.1.1. Ayautopuu Ajs NpoBe/leHUs! JJeKIIHOHHBIX 3aHATHI.

Mausriii npocnekt B.O., . 83, nmut. b (Y] 3)

OcHoBHas JIEKITMOHHAs ayauTopus ocHameHa: Cton ayautopusid — 65, Ctyn — 128, Kpecno mpe-
nonasarens — 1, Jlocka Oenas marn/mapk. — 1, TpuOyna — 2, Illkad — 1, Dxpan MoTopu3oBaHHBIN — 1,
Muxkpodon — 1, Muxkmep — 1, [lanens nabopnas — 1, [lanens ynpasnenus — 1, [lepenatuux — 2, Ilepe-
xomHuK — 1, Ilpuemuuk — 2, MynbTumeana npoekrop — 1, AkycTuueckas cuctema — 8, Ycunurens — 2,
Mownutop — 1.
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088456%2F%D0%92%2093%2D321674%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088456%2F%D0%92%2093%2D321674%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088456%2F%D0%92%2093%2D321674%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088178%2F%D0%93%2072%2D325316%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088178%2F%D0%93%2072%2D325316%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=400&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088178%2F%D0%93%2072%2D325316%3c
http://www.europeana.eu/portal
http://www.consultant.ru/
http://wdl.org/ru
https://www.scopus.com/
http://www.sciencedirect.com/
https://elibrary.ru/
http://www.humanities.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://e.lanbook.com/books
http://elibrary.rsl.ru/
http://studentam.net/
http://www.biblio-online.ru/
http://rucont.ru/
http://www.sciteclibrary.ru/
http://www.ruscorpora.ru/
http://www.gramota.ru/

7.1.2. AyauTopum AJis NPpoBeJAeHUs NPAKTHYECKUX 3aHATHIA.
Mamnsriii npocniext B.O., 1. 83, mut. b (V1] 3)
AyauTopus JUisl IPaKTHYECKUX 3aHATUM ocHaileHa: Cton aynutopusii — 16, Ctyn — 30, Kpecno
npenoaasatens — 1, Jlocka 6emast MarHuTHO-MapkepHas — 1, TpuOyna — 1.

7.1.3. AyauTopuu 1Jis IpoBeAeHHsl JJa0opaTOPHBIX padoT.
«JlabopamopHnvie pabomvi He nPeOYCMOMPEHbl»

7.2. IlomeleHust VI CAMOCTOSITeIbHOI padoThI:

Maunsrnii npocnekt B.O., 1. 83, nmut. b (YIL] 3)

AyIuTopHst U CAaMOCTOSATENIbHOM PabOThl OCHAIICHA (KOMITBIOTEPHBIN KiIace):

Cron aynutopusiid — 6, Kpecio npenomaBatens — 17, Mono6sok — 16, [lepcoHanbHBIN KOMITBIO-
Tep — 4, locka Genast marn/mapk. — 1, [lpunrtep — 1, Ckanep — 2, MynsTuMeaua npoexrop — 2, — 1,
YHUYTOXUTETH TOKYMEHTOB — 1.

7.3. [lomemenusi AJ151 XpaHeHUs U NPOPUIAKTHYECKOT0 00CTyKUBAHHUSI 000PY/10OBAHHUSA:

Ympasienue 1o nudpoBoMy 00€CIICYSHUIO ACSITEILHOCTA YHHBEPCUTETA!

OcCHaIEHHOCTh: CTON — 5 MIT., CTYJ — 2 IIT., KPecao — 2 MmT., mKkad — 2 mT., IepcoHaIbHbIA KOM-
nploTep — 2 Wr. (HocTyn K cetu «MHTEepHETY»), MOHUTOP — 2 WT., MDY — 1 mT., TecTep KOMIBIOTEPHOI
ceT — | mIT., 6aJIOH CO CKATBIM razom — 1 mrT., mypymnosept — 1 mr.

[lepeyeHs JIMIIEH3HOHHOTO MMPOTPAMMHOTO 00SCTICUCHUS:

— Microsoft Windows 10 Professional (JIumeHn3noHHOE corameHne 6ecCpodHo);
— Microsoft Office 2019 Professional Plus (JIutieH3uonHoe corarienne 0eCCpoyHo);
— AnxrtuBupycHoe nporpamMmmuoe obecrniedenne Kaspersky Endpoint Security (Cpok neiicTBust ju-

nensuu ¢ 11.01.2024 no 05.01.2025).

7.4. JInueH3MOHHOE MPOrpaMMHOe olecrieyeHne

1. Microsoft Windows 10 Professional (JIurien3unonHoe cornameHne 6€CCpodyHo).

2. Microsoft Office 2019 Professional Plus (JTurien3nonHOe cormnaiieHine 6€CCpOUHO).

3. AHTuBHpycHOe nporpammHoe obecnieuenue Kaspersky Endpoint Security (Cpok aeiictBus Jiu-
nensuu ¢ 11.01.2024 no 05.01.2025).
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