[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONO: Taparnk Makc vy EIEPAJTIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA
ﬂo“*““%]fﬁ'ﬁ?&nm% FOCY/:[APCTBEHHOE BIOJUKETHOE OBPASOBATEJIBHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHM S

Hara noar mﬁ% i1li TOCYIAPCTBEHHBIIl YHUBEPCHTET IYTE{ COOBIEHMSD»

Yrnkanosfs
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

MareMaTukKa

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

CrnenmanbHocTs 23.05.04 Dxerutyatanys xKeae3HbIX J0por
Crenmanu3anus MaructpaibHbIA TPaHCIIOPT

Ksanuduxarus HHKeHep MyTeii coo01enust
®opma o0yueHns 3204Has
OO0mmast TpyI0eMKOCTh 16 3ET

Bunpt KOHTPOJISL Ha Kypcax:

JK3aMeHHI 1, 2
3a4eTHl 1, 2

Pacnipeniesienne 4acoB AUCHMILINHBI IO Kypcam

Kypc 1 2
— Hroro
Bun 3angruii VIT PII v PII
Jlexiu 16 16 8 8 24 24
IIpaxkrtuueckue 18 18 12 12 30 30

KoHT. 4. Ha aTTecT. 0,8 0,8 0,8 0,8 1,6 1,6
KoHT. 4. Ha aTTecT. B | 2,6 2,6 2,6 2,6 5,2 5,2

nepuon OC

Hroro ayn. 34 34 20 20 54 54
KonrakrHas pabora |37,4 |37,4 (23,4 |23.4 |60,8 |60,8
Cawm. pabora 312,2 1312,2 | 182,2 | 182,2 | 494,4 [494,4

Yacel Ha KOHTPOJIb 104 104 |104 |10,4 |20,8 |20,8
Hroro 360 360 |216 |216 576 576




IIporpammy coctaBumn(u):

Pabouas mporpamma IUCHUTUTHHBL
MaremaTuka

paspaborana B coorBercTBUM ¢ PI'OC BO:

®DenepanbHblii TOCyIapCTBEHHBINH 00pa3oBaTeIbHbIN CTAaHAAPT BBHICIIETO 00pa30BaHUs - CIIEUUATUTET 10 crenuaibHocty 23.05.04
DKCIUTyaTalus ene3HbIx gopor (npuka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 216)

COCTaBJICHAa Ha OCHOBaHMH ydeOHoro tiana: 23.05.04-25-4-2XK/1.plz.plx
CrerranbHocTs 23.05.04 Dxcerutyararys xese3Hbix gopor HanpasineHHocTh (poduitb) MarucTpaibHbIid TPAHCTIOPT

Pabouvast mporpamMma onoOpeHa Ha 3acelaHuu Kaderpbl
Bepicmas MmaTeMaTuka

3aB. kadenpoii k. ¢.-M. H., qonent Kysneros B. IT.




1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Ienpro OCBOCHMS TUCIUIIIMHEI SBISETCS (POPMUPOBAHKE O0IIETIPOPECCHOHAIBFHON KOMIICTSHIINN, 3HAHUH 0a3MCHBIX
MOHSATHI MaTeMaTHKH, METO/IOB, IPUMEHSEMBIX TP U3yYEHNH €CTECTBEHHOHAYYHbIX, 00IIENPO(ecCHOHAIBHBIX,
CIELMAIBHBIX AUCLUIUINH U B IPAKTHUECKOH AESITEIIBHOCTH.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznen) OIT: | b1.0.12

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOZYJIST)

OIIK-1 CriocobeH pemath HHXEHEPHBIC 33/1a44 B IPOGECCHOHATBHOM JEeSTEIbHOCTH C UCIIOIb30BAHUEM METO/IOB €CTCCTBEHHBIX
HayK, MaTEMaTHYECKOT0 aHAJIN3a U MOZICITHPOBAHHS

OIIK-1.1 ITpumenseT MeTOABI BBICIIEH MAaTeMaTHKH JUISl PEHICHUS 3a/1a4 TPo(ecCHOHaTbHON AeSTeNbHOCTH

B pe3yJsbTaTe ocBOeHHS JMCHUNIUHBI (MOLYJIs) 00y4aIOUIUIACH J0/IKEH
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3HaTh:

3.1.1

OCHOBHBIC pa3iCJibl Hay‘IHOﬁ JUCIHUITIIINHBI, €€ 0a30BbIC UJICH U MCETOHI.

3.2

YMmeTh:

3.2.1

IIPUMEHSATH HOJTy9eHHBIC 3HAHIS MAaTEMAaTHIECKOT0 allapaTa Al pelIeHus KOHKPETHBIX 3a/1ad B 00J1aCTH
mpoecCHOHaTbHON AeSTENbHOCTH.
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Buaagers:

3.3.1

MCTOAAaMHU MCCIICAOBAHUA MATCMAaTUYCCKUX Moneneﬁ; HaBbIKaMU MPUMEHCHUA MATEMATUICCKOr0O amnmnapara K
HCCICAYEMbBIM MOJCIIAM; HABBIKAMU NPUMCEHEHU S TOTYICHHBIX 3HaHUH.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon

Pazpen 1. JMHEMHAS AJITEBPA

1.1

Omnpenenureny, ux cBoiicTsa. Merox Kpamepa perieHus cucTeM JIMHEHHBIX 1 3
ypaBHeHUH. Anre6pa marpuu. OOpaTHast MaTpulia. MaTpUyHbIi METOA peLIeHUs
CUCTEeM JTMHEHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnu. Meton

Taycca. /Jlex/

1.2

Beruucnenue onpenenuTeneii BTOporo, TpETbero NopsiAKoB. Berunciaenue 1 2
MUHOPOB U anre0pandecKux JOMOIHeHUH. MaTpHubl U AeHCTBUS C HUMHU.
Haxoxxnenue oOpaTHOI MaTpuIlsl. PerieHue cucTeM JIMHEHHBIX YpaBHEHUH
Metonamu Kpamepa u o6patHoif maTpuirsl. Pemenue ciucteM MeTOIOM
Iaycca. /ITp/

1.3

Posip MaTeMaTHKHU B ITIOATOTOBKE CIELMAINCTOB BLICIIIETO 3BEHA 1 4
KEJIE3HOIOPOIKHOTO TPAHCIIOPTa M (POPMHUPOBAHHH OOILHX U
HpO(l)eCCI/IOHaJII)HBIX KOMHCTCHHHﬁ. [TousTHE O MaTpuIie. OCHOBHBIC CBOICTBA
onpenenuTeneil. Munop u anrebpandeckoe gononaerue. /Cp/

1.4

Beruucnenue onpenenuTeneil BToporo, TpeTbero NopsaKos. Berunciaenue 1 6 pa
MHUHOpPOB U airedpanueckux AomonHeHul. Perenne cucteM MMHEHHBIX
ypaBHeHui MmeTogom Kpamepa. /Cp/

1.5

PaznoxxeHne onpeaenuTes Mo JIEMEHTaM CTPOKH WK cToona. Permenne 1 6
cucreM JnHEHHbBIX ypaBHeHnH (CJIY) ¢ momomtsio onpenenureneii. @opMyist
Kpawmepa. JleiictBus ¢ matpuniamu. OOpatHas MaTpuiia. MaTpu4HbIA METOT
pEIICHHs CUCTEeM JIMHEHHBIX ypaBHeHUH. /Cp/

1.6

Marpuns! u geiictBus ¢ HUMA. Haxoxxnenue oopatHoi matpuitsl. Pemmenue 1 6
CHCTEeM JINHEHHBIX YPaBHEHHI METOI0OM 00paTHOi MaTpuisl. /Cp/

1.7

Panr matpuirsl. COBMECTHOCTh CHCTEMBI TMHEHHBIX ypaBHEHHM, TeopeMa 1 5
Kponekepa-Kanemmu. Meron "aycca. /Cp/

1.8

Beruncnenue panra Marpuiibl. Pemmenue cucrem metonom ['aycca. Pemenue 1 4
omHOpOonHEIX cucteM. [Ipumenenue CJIY mpu pemeHnn nNpodecCHOHATBHBIX
3amad. /Cp/

Pasnen 2. BEKTOPHAS AJITEBPA 1 AHAJINTUYECKAS
IT'EOMETPHUSA

2.1

[pocreiitiue cBepeHus o Bekropax. CiIoxeHne BEeKTOPOB. YMHOXEHHE BEKTOpa 1 3
Ha 4ncio. basuc u koopanHaTel Bekropa. [Ipoekius BeKTopa Ha BEKTOp.
Pa3noxeHre BEeKTOpa B OPTOrOHAIBHOM 0a3uce. Hampapisiromie KOCHHYChI
Bektopa. /JIex/

HaunmenoBanue pa3jiesioB 4 TeM /BUJA 3aHATHS/ Cemectp | YacoB | IIpumeuanue
3aHATHSA / Kype




2.2

CnoxeHne BEKTOPOB, yMHOJKCHHE BEKTOpa Ha 9HCII0. MOomynb U HaNpaBiIAomye
kocuHychl. CKaJIsIpHOE Ipon3BeieHne BeKTopoB. /T1p/
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CkarnsipHOe, BEKTOPHOE U CMEIIaHHOE ITPOU3BEICHUs, UX cBoicTBa. /Cp/

2.4

Pemrenvie 3a1ad Ha BEKTOPHOE M CMEIIAHHOE IIPOU3BEACHHE BEKTOPOB. Mx
npunoxenus. /Cp/

2.5

IInockocTh M THIEPIIOCKOCTh. YpaBHEHUE IIIOCKOCTH, IIPOXOAIIEH Yepes
JAHHYIO TOUKy. YacTHBIE CITydan pacHoNoXKeHHs IITOCKOCTH OTHOCUTEIBHO
CHCTeMBI KoopauHaT. B3aumuoe pacronoxenue miockoctei. Paccrosaue ot
TOYKH [0 MIOocKoCTH. [Ipamast muuust. O6Iee ypaBHEHHE IPSIMON. YpaBHEHHE
IIPSIMOH ¢ YriIoBbIM K03(duumenToM. Bzaumuoe pacrnonoxeHue npsmMon u
IUIOCKOCTH. B3arMHOe pacronokeHne JByX NpsIMBIX Ha IockocTH. /Cp/

2.6

Pemienvie 3a1a4d Ha IPSIMYIO ¥ TIOCKOCTS. /Cp/

2.7

Kpussie Broporo nopsinka. Dmmunc. ['unepbona. [Tapabona. [lonsipHast cucrema
KOOpAMHAT. YpaBHEHHUS JIMHUH B MOISAPHBIX KoopauHaTax. /Cp/

2.8

Bexropsl. JInHeiHbIe onepanny HaJl BEKTOpaMH. basnc Ha I1ockocTH U B
npocrpancTse. CKalsipHOE, BEKTOPHOE U CMeIIaHHOoe npoun3BeaeHus. /Cp/

2.9

Pemenue 3agaq Ha ypaBHEHHSI KPUBBIX BTOpOro mopsiaka. /Cp/

2.10

Perrenne 3aa4 Ha cnokeHNE BEKTOPOB, YMHOXKEHHE BEKTOpA Ha 4uciio. Moaynb
1 HaIpaBIIIONIIe KOCHHYCHL. CKaJIspHOE TPOM3BEICHIE BEKTOPOB BekTopHoe 1
CMeIIaHHOE TPOM3BEICHUE BEKTOPOB. Mx mpunoxenus. /Cp/

Pasnen 3. BBEAEHUE B MATEMATUYECKHNU AHAJIN3

3.1

IMonsTre dyHKIMY, Tpenen GYHKUNH U HOCIEA0BATEILHOCTH. 3aMeuaTelIbHbIC
npenensl. beckoHeuHo Maisle 1 OeCKOHEYHO OONbIINe BENINHEI,
SKBHBAJICHTHBIC BeIMYMHBI. TOUKH pa3pbiBa U UX Kiaccudukanms. /Jlex/
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Onpenenenue npenena. Heonpenenennoctu Buga 0/ 0 u [/ (. 3ameuaTenbHbIe
npeaensl. DxkBuBaneHTHRIC BM BennunHbl. HenmpepbIBHOCTD U TOYKA
paspeiBa. /TIp/

33

OcHoBHBIE BUIBI 0TOOpaxeHnH. OnpeeNeHne MeTPHIECKOTo TIPOCTPAHCTBA.
OrpaHnyeHHBIC MHOXKECTBA. [Ipeen mocie10BaTeIbHOCTH B METPUIECKOM
npoctpanctse. [Ipeaen oroOpaxenus. beckoneuno mansie (BM),
OrpaHUYCHHBIC, OCCKOHEYHO OOJIBIIIIE M OTACIUMBIC OT HYJIS BETHIHHBI.
Ipocreiimme cBoiictBa BM Benmuunn. [Ipocreiimue cBoticTBa npenenos. /Cp/
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Pemenue 3agaq Ha pexnensl. Heonpenenennoctr Buga 0 /0 u [/ [. /Cp/

3.5

3ameuarenbHble npeaensl. /Cp/

3.6

Cpasuenne 6eckoneuno Mainbsix (BM). CoiicTBa skBuBaneHTHRIX BM. I'maBHas
yactk BM u 6eckoneuHo Oomnbinoii BenuuuH. [IpenensHbiil mepexon B
HepaBeHcTBe. [Ipu3Haku cymecTBoBaHUs Npeaena. 3aMedaTebHble IPeIeNbl.
Tabmuma ocHOBHBIX SKBUBaIEHTHEIX BM. HerpepbIBHOCTE (DYHKIHH B TOYKE.
Touku pa3psiBa 1 nx Kiaccuduxarms. [IpumeHeHne 31eMeHTOB
MaTeMaTHYECKOrOo aHai3a P pelIeHNH TpohecCHOHANBHBIX 3a1a4. /Cp/

3.7

Pemenue 3anau Ha sxBUBasieHTHbIe BM BenuuuHbl. HenpepbIBHOCTE U TOUKH
paspbIBa.
/Cp/

Pasjen 4. JUOO®EPEHIUATHHOE HCYUCIEHUE ® YHKLIMI
OJHOI1 (®OIT) 1 HECKOJIBKNX NEPEMEHHBIX (®HIT)

4.1

Onpezenenre NpoU3BOIHOM, OCHOBHBIE MpaBuiIa AuddepeHnupoBaHus.
IIpousBomHas crnoxHoOU U oOpatHO# pyHKIMK. [nddepennuan. [TpaBuino
Jlomuranst AJ1st BBIYMCIICHUS Ipe/iesioB. VccnenoBanue pyHKINH C HOMOIIBIO
IIPOU3BOHBIX. FIHTEpBaIbl MOHOTOHHOCTH, S9KCTPEMYMBI, HHTEPBAJIbI
BBIITYKJIOCTH M BOTHYTOCTH, TOYKH IIepernda, acumnToThl. [loctpoeHue rpaduka
¢yaxuun. /Jlex/

4.2

Brrancienne npon3BoaHBIX U AU GepeHInaios GYHKIUH OTHOH TepeMeHHOMH.
Brruncienne IpoM3BOIHBIX BBICIINX MOPsAAKOB. HaxoxaeHue mpenesnos ¢
ucnons3oBaHueM npaswia Jlonurans. VcenenoBanue GpyHKIUHA C HTOMOIIBIO
pou3BOAHBIX. HaxokaeHue Touek skcTpeMyMa U Touek nepern6a. Haxoxnenue
acumnTorT rpaduka Gpynkimu. [TonHoe nccnenoBanue GYHKINHA U TOCTPOCHUE
rpa¢uxos. /TIp/
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Juddepeniuan orobpaxxeHUs eBKINI0BA IPOCTPAHCTBA B €BKINIOBO
npoctpancTBo. Juddepenunan u npoussoanas yncioBoid ®OII. TTomHbrit
nuddepennnan u gactHBIe mpon3BoaHble gnciaopoir ®HII. [Iprnvenenue
nuddepernmana kK TPHOIIKCHHBIM BEIYHCICHISIM. BEUncIeHNe TPON3BOIHBIX
u aupdepeHranoB cnoxHeIX QyHkuui. /Cp/

44

Perrenvie 3a1a4 Ha BBIYMCIICHHE TPOU3BOHBIX CIIOKHBIX U ITAPAMETPUUECKIX
¢yakuuiA. YacTHBIC IPOM3BOIHBIC (DYHKIINI HECKONBKUX ITEPEMCHHBIX.
Jduddepennuans! GpyHKINI HECKOIBKHAX epeMeHHBIX. Juddepenmpopanie
HesiBHBIX (yHKImiA. /Cp/

4.5

Brruncnenue npou3BOAHBIX HESBHBIX QyHKIMiA. [IponsBogHbie 1

I depeHnnatbl BHICIINX ITOPSAKOB IS YUCIOBON (DyHKIINN OTHOM
nepeMeHHOH. YacTHBIE MPOU3BOHEIEC YHNCIIOBOH (DYHKIINH HECKONBKIX
MIepEeMEHHBIX U TOIHbIEe Au( depeHIaibl BEICIINX MopsakoB. CBoiicTBa
Gbyukmi, tnddepeHpyeMbix Ha uatepsaie. /Cp/

4.6

Perienue 3aa4 Ha nudGepeHInpOBaHNe CIOKHBIX (YHKIHI. IIpon3BoaHbIe
BBICIINX TTOpsiKoB. /Cp/

4.7

PackpsiTie HeonpeaenenHocTei no npasuity Jlonutansa. ®opmyna Teiinopa.
Ocratounslii uieH Gopmyns! Teinopa B popme Jlarpamxka. [Ipencranenue
HEKOTOpbIX GyHKIUH Mo hopmyie Teitnopa. [TocTpoeHue rpaduka GyHKIIHH.
Haubonbluee 1 HanMeHblee 3Ha4eHust QyHKIMN Ha oTpe3ke. Perienne
Ppa3IM4HBIX MPO(ECCHOHATIBHBIX 3a/1a'; ONpeeIeHne METOIOB U CIIOCOO0B HX
pelieHus; oleHkKa ux 3¢ dexruBHOCTH U KadecTBa. /Cp/

4.8

Pemienue 3agay Ha BeIYMCIEHHUE IpeacIoB C TOMOLIBIO MpaBUIa JlonuTans. /Cp/

4.9

[punoxenus dpopmynsr Teitnopa k uccnenopanuro ¢pynkuui. @opmymna Teiinopa
qutst uncioBoi GHII. JIokambHbIE 3KCTPEeMyMBI (PYHKIIMU HECKOIBKHUX
TepEeMEHHBIX. YCIIOBHBIE 3KcTpeMyMbl urciioBoid @HII. I'mobGanbHbIe
9KCTPEMYMBI YHCIIOBOH (DYHKIIMU HECKOJIBKUX TepeMeHHBIX. /Cp/

4.10

Pemenne 3amaq Ha uccienoBaHue GYHKINN (Bo3pacTaHue, yObIBaHHE,
skcTpemym). /Cp/

4.11

DnemMeHTHI TeopuH mosst. [Ipon3BoaHAs CKAISPHOTO OIS [0 HATIPABICHUIO.
I'pamuent. /Cp/

4.12

Touku nepernda, aCHMITOTBI, TOJHOE UCCISA0BaHHE QYHKLIHUN U TOCTPOCHUE
rpadukos. /TIp/

4.13

Pemenne 3amaq Ha JTOKaNbHBIE U TII00ATBHBIEC SKCTPEMYMBI (PYHKIINH
HECKOIBKHX IIEPEMEHHBIX. YCIOBHBIE SKCTpeMyMslL. /Cp/

Paspen 5. 9JIEMEHTBI TEOPUU MHOXECTB

5.1

MHoxecTBO U IIOAMHO>XKECTBO. O6T>CJII/IH€HI/IC H NEPECCYCHUC MHOXKCCTB.
Paznocth MHOXeCTB. JlononHeHne MHOXKeCTBa. JleKapTOBO ITPOM3BEICHIE
MHOXeCTB. MoIIHOCTh MHOXecTBa. /Cp/

Paznen 6. JIEMEHTBI TEOPMM @ YHKIIMU KOMIIJIEKCHOM
INEPEMEHHON

6.1

KoMmrutekcHsIe grcia B anredparmdeckoii Gpopme v eHCTBUS Hall HUMH.
KomrnekcHbie 4ncia B TPUTOHOMETPHYECKOH U TIoKa3aTeabHoi popmax. /Cp/

6.2

®opmynsl Myaspa. PaznoxeHre MHOrowieHa Ha MHOXKHTENIU B CIIy4ae
JeHCTBUTEIBHBIX 1 MHUMBIX KOpHE#. /Cp/

Pazgen 7. AHTET'PAJIBHOE HCUYUCJIIEHHUE ®OI1 1 ®HII

7.1

ITepBooOpasnas. Heonpenenennsrit uaterpain. OCHOBHBIC TTPUEMBI
MHTETPUPOBAHUS: TIOABEACHHUE MO 3HAK AuddepeHnnana, HHTETPUPOBAHUE TI0
4acTsM, 3aMeHa IiepeMeHHON. OnpeeNeHHbII HHTErpajl U FTeOMETPHUYCSCKUE
TIPHIIOKEHUSI OTIPEISIIEHHOr0 HHTETpaia: TUIONIA (b MIIOCKOH GUryps! B
JIEKapTOBBIX U TOJISIPHBIX KOOpJMHATAX, JUTHHA Iyru KpuBoi. HecoOcTBeHHBIE
HHTErpajbl: HHTErpaj 1o OECKOHEYHOMY IPOMEKYTKY, HHTETPal OT
HeorpaHWYeHHOW QyHKIMHU. /JIex/
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HenocpencTBeHHOE HHTETPUPOBaHHKE 110 popMmynaM. Beraucienue
[IepBOOOPA3HBIX C IIOMOIIBIO 3aMEHbI TIEPEMEHHBIX H [0 4acTsM. PanmoHaibHbIe
npobu. MHTerpupoBaHie HeKOTOPBIX HPPALHOHATIBHBIX H TPUTOHOMETPUICCKHIX
Gbyuxuuit. OnpeneseHHbIe 1 HecOOCTBEHHBIC HHTErpaibl. ['eoMeTpryeckie
TIPUIIOXKEHHS OIpeieNIeHHOTr0 nHTerpaia. /IIp/
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IepBoobpasnas. HeonpeneneHHbIH HHTETpaN U ero cBoiicTa. Tabmuma
HHTETPAJIOB. OcCHOBHEIE TIPUEMBI UHTECTPUPOBAHUSA: ITOABEACHUEC IO 3HAK
auddepeHnrana, HHTErPUPOBAHKE MO YACTIM, 3aMeHa nepeMeHHoi. /Cp/




7.4

Henocpexncreennoe nunterpuposanue mno ¢popmynam. /Cp/

7.5

Beruncienue nepBooopasHbIX ¢ MOMOIIIBIO 3aMEHbI IEPEMEHHBIX U 110
gactsM. /Cp/

7.6

IloHsiTHE OIIpEnEeNIEHHOro UHTErpala Kak npejiea HUHTErPanbHOU CyMMBI.

®opmyna HetoTona-Jleitbuuma. OCHOBHBIE CBOMCTBA ONpeAeTEHHOIO HHTETpaa.

OueHkH onpesieNIeHHOro HHTerpaia. Teopema o cpeiHeM 3HAUEHHH.
Boruncnenue onpenenéHHbIX UHTEIPAIOB C IOMOILBIO NTOJCTaHOBKU.

Beruucnenue onpeneéHHbIX UHTEIPAJIOB IIyTEM HUHTEIPUPOBAHUS 110

gactsaM. /Cp/

1.7

Wuterpaisl, copepikaline KBaJpaTHbIA TpexwieH. ParnonansHbie qpoodu. /Cp/

7.8

WHuTerpupoBaHre HEKOTOPBIX UPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX
dynxumit. /Cp/

7.9

[MpumMenerne onpeaeseHHbIX HHTETPAIOB UTS PELICHHS TPUKIIA HBIX
3amad. /Cp/

7.10

PemeHne 3amad Ha onpe/ieNieHHBIE M HeCOOCTBeHHBIE HHTETpajbl. /Cp/

7.11

HecoGcTBennsle nHTErpainsl. HTErpat kak (yHKIUS MIPEIeIoB
unTerpupoBanus. /Cp/

7.12

FeOMeTpnquKne IMPUIIOKCHUA ONIPEACICHHOI0 HHTErpasa. HpI/IJ'IO)KCHI/Ie
ONpECACIICHHOr0 HHTErpajia K pCuICHUIO HpO(beCCHOHaHBHBIX 3ajaay. /Cp/

7.13

[MonsTne 06 nHTErpanax mo Mepe. BerurcieHme TBOHHBIX HHTETPAJIOB B
JIEKapTOBBIX U MOJAPHBIX KOOpAUHATaX. [IpuioxeHus 1BOMHBIX HHTEIPAJIOB.
V3mMeHeHue nopsiika MHTETPUPOBaHHUS B IBOHHOM MHTerpaie. /Cp/

7.14

Brlunciienne ABOMHBIX MHTEIPAIIOB B J€KAPTOBBIX M HOIAPHBIX KOOPIAMHATAX.
V3sMeHeHwMe Topsiika MHTETPUPOBAaHKS B IBOMHOM HHTErpaie. [IpriokeHns
JIBOMHBIX UHTErpaoB. /Cp/

Pazgen 8. OBBIKHOBEHHBIE TU®O®EPEHITUAJBHBIE YPABHEHUSA
Aay)

8.1

OcHoBHble OHATHS. []Y mIepBOro nopsiaka, HHTErpupyeMble B KBaIpaTypax:
YPaBHEHUS C pa3/IeISIOIINMUICS ITepEeMEHHBIMHA, OTHOPOIHBIC YPaBHEHNS,
JIVHEHHBIC YPaBHEHNUS, ypaBHEHN bepHym, ypaBHEHNS B ITOTHBIX
muddepennnanax. Jiuneitaoie 1Y n-ro nopsiika: CBOWCTBa pelieHUN
OJIHOPOZIHBIX U HEOHOPOIHBIX YpaBHEHUH, CTPYKTypa obero perueHus. /JIex/

8.2

Pemenue 1Y nepsoro nopsiaka. Perenue 1Y BbICIINX HOPSIKOB,
JIOIYCKAOIMX IIOHMKEHUE nopsiaka. JInnelinsle onHoponHele 1Y n-oro
TIOpsi/iKa C MOCTOSIHHBIMU Kod(duieHTamu. Perenne nuHeiHbIX
HEOQHOPOIHBIX J[Y ¢ mocTOSHHBIMY KO3 (UIIEHTaMH CO CHELHAIBLHON MPpaBoi
qacteio. /Tp/

8.3

[onstue o muddepenimansaoM ypasHeHun ([Y). 3amaga Komm s
ypaBHEHHUs [IEPBOro Nopsiaka. 'eomerpuueckas unTepnperanus pemenui 1Y
MIEPBOro Mopsiika. YpaBHEHHUS C pa3essIolMMucs nepeMeHHbIMY. JInneitnoe
ypaBHeHue. YpaBHeHue beprymnn. OmHOpoaHOE ypaBHEHHE MEPBOTO
nopsinka. /Cp/

8.4

Pemenue 3agad Ha qu¢depeHInaIbHbIe YpaBHEHHS 1-ro mopsaka ¢
paszaensiomuMucs nepeMeHHsIMU. O JHOpOHBIE ypaBHEHHUS 1-ro nopsaka. /Cp/

8.5

VpaBHeHUs B ONHBIX Auddepernuanax. 3agaya Komm as Y Beicmmx
TIOPSAIKOB. YpaBHEHUS, TOITYCKAIOIINE TOHIKeHHe Topsiaka. /Cp/

8.6

Pemenne 3agaq Ha TuHEHHBIC MU depeHnnaTbHbIe YpaBHEHHUS IIEPBOrO
nopsanxa. Ypasaenue bepaymmu. /Cp/

8.7

CTpyKTypa pelieHus THHSIHOr0 OJJHOPOIHOTO YPAaBHEHHS N-0r0 MOPsIIKa
(JIOLY). Pemienne JIOJIY ¢ noctostHHBIMU Ko3(dunmentamu. CTpyKTypa
PpeIICHUs TMHEHHOTO HEOHOPOIHOTO MU GEpEHIIHATBHOTO YPaBHCHUS

(THIY). /Cp/

8.8

Pemenue 3amad Ha ypaBHeHUs B ONHBIX quddepenunanax. JOLAY ¢
MOCTOSIHHBIMU Kod(unmenTamu. JInHeitHbIe HEOHOPOAHBIC YPaBHEHUSI C
ITOCTOSHHBIMH K03()(UIMEHTaMH ¥ IPaBOH 9acThIO crienransHoro suma. /Cp/

8.9

Haxoxnenue gactroro pernenns JIH/Y ¢ moctosaHbIME K03 hUIIEHTAMH | C
IIPaBOH 4acThIO crienuanbHoro suna. Haxoxxnenue pemenus JIHAY meronom
BapHallK MPOU3BOJIHBIX OCTOSIHHBIX. HopManbHas cucrema JIY. Cesasb ¢ 1Y n
-ro nopsiaka. /Cp/

8.10

Pemmenne 3aa4d Ha MHTCTPUPOBAHUC )IY BBICIIUX ITOPAAKOB ITYTEM ITOHUKCHU S
nopsinka. /Cp/




8.11

Pemenne JIHAY ¢ nocTostHEBIME KO3 PUITEHTaMH METOOM HEOIIPEAETIEHHBIX
kod(punrenToB. PereHne TMHEHHBIX HEOAHOPOIHBIX YPABHEHUH C
ITOCTOSHHBIMH K03()(HIHEHTaMH METOIOM BapHalliH ITPOU3BOIBHBIX
mocTOsTHHBIX. /Cp/

8.12

Pemenne cucrem J1V. Tect no unTerpanbHoMy ucuucieHuro u JIY B cucreme
BUOC. /Cp/

Paznen 9. KOHTAKTHBIE YACBI HA ATTECTAIIUIO

9.1

KonTponsHnas pabora /KA/

0,8

9.2

KoHTakTHBIE Yachl Ha aTTECTALUIO B IEPUO]] 9K3aMeHAMOHHBIX ceccuit /KD/

2,35

9.3

Bauet /KD/

0,25

Pasnen 10. CAMOCTOSATEJIBHAS PABOTA

10.1

CaMocTosTeNbHOE H3yYeHHE TCOPETHYCCKOr0 MaTepraa

1. TToBepXHOCTH BTOPOTO TOPSIIIKA: HIUTATICOU, THIIEPOOIIONIBI, TTapaboIoH b,
IITHHIPUYCCKUE TTOBEPXHOCTH, KOHYC.

2. CroiictBa rpadukoB QyHKIWIL.

3. AnreOpandeckas Kaccuukanys GpyHKIHA.

4. Jluneapwuzarnus Qynkiun. /Cp/
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10.2

KonTponsHnas pabora /Cp/

17,2

10.3

IMonroroska k nexuusaM. [IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX 1
JOTIOJTHATEIIHBIX N3AaHUH (10 BOIIPOCcaM K pa3zeraM M TIaBaM yIeOHBIX
W3IaHUI), TOVCK, aHAJTIM3 U OIEHKA MH()OPMAIIUH 110 COEPKaHHUIO yIeOHOro
matepuana. /Cp/

10.4

IoaroroBka k mpakTu4eckuM 3anstusm /Cp/

18

Pazpnea 11. YUCJIOBBIE 1 @ YHKIIMOHAJIBHBIE P51 /1bI

OCHOBHBI€E OIpeesieHNsI, HEOOXOAUMBIN MPU3HAK CXOAUMOCTH PsiIa.
JlocTaTo4YHbIe IPU3HAKK CXOAMMOCTH YUCIOBBIX PSJIOB C MOJIOKUATEIBHBIMU
YqJICHAMU. 3HaKOl’[epeMeHHBIe pf{Z[BI. 3Ha1<0qepez[yroumecx pﬂZ[BI, HpI/ISHaK
Jlewonuna. /Jlex/

11.2

UYucnossle psasl. JlocTaTouHbIe IPH3HAKI CXOOUMOCTH: Ipu3HaK [lamambepa u
paaukanbHbIi pu3Hak Ko, MaTerpanbublil npuszHak Komwu. [Ipusnaku
cpaBHeHHs. 3HaKoNepeMeHHbIe psifbl. [Ipu3nak JleliOHua. YenoBHas u
abcomoTHas cxonuMocTH. DyHKIMOHATIBHEIE U CTEIIEHHBIE PAbl. Pammyc
cxonumoctu. /Ip/

11.3

O6nacTh CXOOMMOCTH (PYHKLIMOHAIBHOTO psia. PABHOMEpHAs CXOOUMOCTb,
muddepeHInpoBaHNE W HHTETPUPOBAHNE PABHOMEPHO CXOMSAIINXCS PSIOB.
CreneHHbI€ PsIZIbl: HHTEPBAJ CXOAUMOCTH, paguyc cxoaumoctu. Pan Teiinopa.
Pa3noxeHne HEKOTOPBIX AIIEMEHTAPHBIX (hYHKIHUH B psix Maknopena. /JIex/

11.4

Ilonstue o psane. Ilpocreiinme cBoiicta psinoB. [lonoxuTenpHble YUCIOBBIE
psnbl. [Ipusnaku cxonumoct. /Cp/

Yucnossle psabl C HONOKUTENBHBIMY 4leHaMHU. [IpU3HaKK CXOAUMOCTH.
HeobxommmMerit mpusHak cxoguMocTd. [Ipusnak lanamOepa. PagnkanbHbIi
npusHak Kommmu. MaTerpansasiii npusnak Komm. /Cp/

11.6

3HakonepeMeHHbIe psAAbl. AOCOIIOTHAS M YCIOBHASA CXOAUMOCTD. /Cp/

11.7

Pemienue 3a1a4 Ha PU3HAKK CPaBHCHUS. 3HAKOIIEpEMEHHBIC psiabl. [Ipu3Hak
JleiitbHnna. YcimoBHas u abcomoTHas cxoqumoctu. /Cp/

11.8

OyHKUUOHANIBHBIE Psbl. [IoHATHE 0 PABHOMEPHON CXOAUMOCTH PsAa.
Crenennsie psiabl. Teopema Abens. /Cp/

11.9

Pemenue 3agad Ha (hyHKUMOHANBHBIE psinbl. CreneHHble psgbl. /Cp/

11.10

Paznoxxenne ¢pyHKMi B creneHHbie pspl. Pig Teitnopa. /Cp/

11.11

PaznoxeHre OCHOBHBIX dJIeMEHTapHBIX (QyHKIUi B paasl Teiinopa u
Makxkopena. [IpumeHeHre TadauIbl TpocTeHmuX pasnoxenuit. /Cp/

11.12

CrerneHHBIE psIBI B IPUOIMKEHHBIX BEIYUCICHUSX. /Cp/

11.13

Beruncienne MHTETPaIoB IPH HOMOIIH CTEHEHHBIX psnoB /Cp/




11.14

IMpubmmxenHoe pemenne quddepeHnnanTsHbIX YPaBHEHNH ¢ TIOMOIIBIO
CTeneHHbIX psiaoB. /Cp/

11.15 | Pemenue 3agaq Ha UHTErprpoBaHue MU (EepeHIHATFHBIX YPAaBHCHHH C
roMonibio psiyioB. /Cp/

11.16 | Tpuronomerpuaeckne psusl. [lorstue o pagax @ypse. /Cp/

11.17 | Pemenue 3agau Ha psasl Dypse. /Cp/
Paznen 12. TEOPUSI BEPOATHOCTEHN

12.1 Aunrebpa cobbiTrii. Kitaccuueckoe onpenenenue BeposiTHOCTH. Teopema o
BEPOSITHOCTH CYyMMBI COOBITHUH. YCIIOBHBIE BepoATHOCTH. DOpMyITbl ONMHON
BeposiTHOCTH U Batieca. /Jlex/

12.2 OneMeHTH KOMOMHATOPHUKH. AnreOpa coObITHi. PopMyIta MOITHOH BEpOITHOCTH.
®opmyna baiteca. Cirydaitaeie Benuauns! (CB), 3aK0HBI X pacpeeneHus..
Xapaxkrepuctuku CB. bBuHOMuanbHbIN 3aKOH. 3aKOH PEAKHUX SBICHUU.
HopmansHoe pactipenenenue. /IIp/

12.3 Teopema 0 BEpOSITHOCTH TIPOU3BEICHHS COOBITHH. [ToHsATHE
TIOCIIeA0BATENIbHOCTH HE3aBUCUMBIX HcnbITaHui. Cxema beprymnnu u
nonuHoMuanbHas cxema. [IpenensHbie Teopemsl [lyaccona u Myaspa-Jlanaca.
Ciyuaiinble BelU4YMHBI (AUCKPETHBIE U HENPEPBIBHBIE). 3aKOH PACHpPEACICHHUS.
Uncnossre xapakrepuctuku CB (MaTeMaTiHueckoe OKHIaHue U TUCTICPCHS
CIIy4aiiHOW BeTMYMHBI, MOMEHTBI, MOJa, MeanaHa). /JIex/

12.4 Muoromepusie CB, dbyHkuus pacnpenenenus apymeproi CB. [InoTHoCTh
pacnpenenenus asymepHoi CB. YcioBHbIE 3aK0HBI pacnipeneneHus. JInnernas
perpeccus. /T1p/

12.5 BBoansie noHATHS Teopuun BeposTHOCTEN. [IpocTpaHCTBO 311eMeHTapHBIX
cobsrtHit. /Cp/

12.6 OneMeHTBl KOMOMHATOpHUKH. [Ipunoskennss KOMOMHATOPUKH K PELICHUIO
npodeccnoHabHbIX 3a1a4. /Cp/

12.7 OCHOBHBIEC TEOPEMBI TEOPUH BEPOSITHOCTEH. AnreOpa coObITHi. DOpMyITBI
TIoNHO#H BeposTHOCTH U Baiteca. /Cp/

12.8 Pemenuie 3agau vHa anreOpy coObITHH. DOPMYIBI CIIOKEHUS U YMHOKEHHS
BepositHocTei. /Cp/

12.9 Cryuaitnas Benmuunna (CB). 3amanue 3akoHOB ee pacmpenencHus. /Cp/

12.10 | Pemmenwe 3a7a4 Ha opMysaa MOTHON BeposTHOCTH U popmyia baiteca. /Cp/

12.11 UYucnossle xapakrepuctuku CB. /Cp/

12.12 Pemrenvie 3a1a4 Ha OCHOBHBIEC 3aKOHBI pacnpeneseHuit. /Cp/

12.13 3aKOHBI pacTpeneNeH s A TUCKPETHBIX CITyJaiftHbIX BennauH. /Cp/

12.14 | Pemienue 3ana4 Ha ciy4aitabie BennuuHbl (CB). 3akoHbI pactipesesieHus u
yrcinoBele Xxapakrepuctuku CB. /Cp/

12.15 3akoHbI pactpeneneHus i HenpepbiBHBIX CB. /Cp/

12.16 | Pemrenue 3ama4 Ha HOpMaJbHBIN 3aK0H pacnpeneneHus. /Cp/

12.17 | 3akonsl 6onpmiux gucen. /Cp/

12.18 BBenenue B TeopuIo cilydaiiHbIX Npoueccos. IIpuMmenenne Teopuu
BEPOSITHOCTEH MPH pelIeHnH npodeccuoHaNbHbIX 3a1ad. /Cp/
Paznen 13. MATEMATHYECKAS CTATUCTHKA

13.1 BapranmoHHbI psi, THCTOrpaMMa 1 TTOJMTOH 9acTOT. DMIHUpHYecKast QyHKIUSL
pacmpenenenus. Beibopounoe cpenaee, BeIOOpodHas qucnepcns. TodedHsie n
HHTepBaJIbHbIE OLIeHKU. [locTpoeHne NOBEepUTENbHBIX HHTEPBAJIOB.
Craructuueckue rumoTessl. [IpoBepka THIOTE3Hl 0 HOPMAIEHOM PACIpeIeICHUH
TeHepabHON COBOKYITHOCTH 10 KpuTepHio [Tupcona. /Jlex/

13.2 Bri6opounsnit meton. [locTpoeHne MOIUTOHOB YaCTOT U THCTOTPAMMBL.

YuncnoBble XapaKTePUCTHKU BIOOpKHU. TodyeuHble M MHTEPBAIBHBIC OLCHKH
IIapaMeTpoB paclpeeeHns: HopManbHO pacnpeznenenHoi CB. [Iposepka
THITOTE36I O HOPMAJIBHOM pacIpeieleHUN TeHePaTbHOH COBOKYITHOCTH T10
xputepuio [Tupcona. /TIp/
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OneMeHTHI KOpPeISIMOHHO-PErPECCHOHHOr0 aHanu3a. /JIex/

13.4 DJIeMEHTBI KOPPEISIIMOHHO-PErPECCHOHHOT0 ananm3a. /I1p/ 2
13.5 BapuanuoHHbIH ps, THCTOrpaMMa U ITOJHUIOH 9acTOT. DMIHUpHUecKast (QyHKIUSL 4
pacnpenenenus. [loHsATHS 0 BBIOOPOYHOM MeTone. ToUeyHbIe OLIEHKU
NapaMeTpPOB pPacHpeEICHUS U UX IPUMEHEHUE K HaX0XKIEHHUIO 3aKOHOB
pacrpeneneHus ciaydaitHpix BenuauH. /Cp/
13.6 Bri6opounsrit meron. Cratuctnaeckoe orieHuBanue. /Cp/ 2
13.7 HuTepBanbHbIe OLCHKU MapamMeTpoB pacmpeneneHus. /Cp/ 2
13.8 Pemienvie 3aa4 Ha MHTEPBAJIBHBIC OLICHKH MapaMeTpoB pactpenenenus. /Cp/ 3
13.9 ITposepka cratuctuueckux rumnores. /Cp/ 3
13.10 | Pemienue 3a1a4 Ha IPOBEPKY TUITOTE3bI O HOPMAIILHOM 3aKOHE pacrpeiesIeHuUs 3
TeHepaIbHON COBOKYITHOCTH 10 KpuTepuio [Tupcona. /Cp/
13.11 MHoromepHsIe ciaydaiHble BennauHbL. /Cp/ 2
13.12 | Pemienue 3aga4y Ha MPOBEPKY TUIIOTE3 O MapaMeTpax pachpeaeneHus 2
TeHepabHON COBOKYMHOCTH. /Cp/
13.13 CTaTHCTHYECKHIA KOPPEIAIMOHHO-PETPECCHOHHHBIN anamm3. /Cp/ 2
13.14 | Asymepubie CB (JICB). 3akonsl pacnpenenenusi. [ITOTHOCT COBMECTHOTO 2
pacopenenieHus. YCIOBHBIC 3aKOHBI pacnpenenenus. /Cp/
13.15 DJIeMEHTBl MHOXKECTBEHHOTO KOPPEIAIIHOHHO-PErPECCHOHHOr0 aHanu3a. /Cp/ 2
13.16 | Pemenwne 3amau Ha uncnopbie xapakrepuctuku JICB. /Cp/ 2
13.17 | DnemeHnTHl AUCTIEpCHOHHOTO aHanu3a. /Cp/ 2
13.18 Pemienvie 3a1au Ha KOPPEIAIIUOHHO-PETPeCCHOHHOT0 anamm3. /Cp/ 3
Paznen 14. KOHTAKTHBIE YACBI HA ATTECTAIIMIO
14.1 KontponbsHast padora /KA/ 0,8
14.2 KoHTaxTHBIE 9achl Ha aTTECTAIUIO B IIEPHOL IK3aMEHAIIMOHHBIX ceccrid /KD/ 2,35
14.3 3ayer /KD/ 0,25
Pazgen 15. CAMOCTOSTEJIBHASA PABOTA
15.1 KonTponsHas pabota /Cp/ 17,2
15.2 IToaroroBka k MpakTU4eCKUM 3aHATUsIM /Cp/ 12
15.3 IMoxroroBka k neximsaM. [IpopaboTka KOHCIIEKTOB 3aHATHH, yIeOHBIX U 4
JONONHUTENBHBIX U3aHuH (10 BOIMPOCaM K pa3zienaM M riilaBaM ydeOHBIX
W3JIaHWIT), TOMCK, aHAJIM3 U OIICHKa HH()OPMAIIHH 110 COIEPIKaHHIO YIeOHOro
Marepuaina. /Cp/
154 CaMocTosTeNnpHOE U3YYEHHE TEOPETHUECKOro MaTeprana 2

1. MeTonsl IOCTPOEHHS 3aKOHOB PACIPEAEICHNUS T10 ONBITHBIM JaHHBIM. MeToz
MOMEHTOB. MeTo MakCHUMaJIbHOro mpasjononodus. /Cp/

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTtepualibl AJid TPOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTCCTaluu 06yqaloumxc51 TIPUBEICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYLIETO KOHTPOJIS IO AUCHUIUTHHE (MOIYIIO), BUABI 3aIaHUH, KPUTCPHH UX OLICHHBAHMS,
pacmpeneneHre 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCs MPENoaaBaTeIeM TUCIUILIHHEL C YIETOM ee CIeIU(UKH 1

JIOBOZATCSA 10 CBEICHUS O0YJaIOMMXCs Ha IIEPBOM YIEOHOM 3aHATHH.

OHOC.

Texyluil KOHTPOJIb YCIIEBAEMOCTH OCYILUECTBIISIETCSl MpernogaBaTeieM AUCUUILUTUHBI (MOIYIs) B paMKaX KOHTaKTHOM
paboThI U CAaMOCTOSATENBHOM PabOTHI 0OyJaromuxcs. st GUKCHPOBaHUS PE3yabTATOB TEKYIIETO KOHTPOJIS MOXKET HCIIOIB30BaThCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemast 1ureparypa




6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 |BacumbeB A. A. Teopus BepoATHOCTEH U MaTeMaTHYECKast CTATUCTHKA! MockBa: | https://urait.ru/bcode/45]
YaeOHUK 1 TPaKTHKYM JUIS BY30B IOpaiir,
2020
JI1.2 | Kapacera P. b. Beicmas MaTeMaTHKa: JUHEHHAs anreOpa, BEKTOpHas OMCK : https://e.lanbook.com/bg
anreOpa, aHaTUTHIECKasi TEOMETPHsI, BBEICHHE B CubA/IY,
MaTeMaTuueckuil aHanms, AudQepeHuanbHoe HCUUCICHUE 2019
(hYHKITMH OJTHOM JIeHCTBUTENBHON TIEpEMEHHOM: yueOHoe
nocobue
JI1.3 | Kapacera P. b. Beicmas MaTematuka: qudepeHnnatbHoe HCUUCTICHIS OmMck : https://e.lanbook.com/bg
(hyHKIMH HECKOIBKUX IIEPEMEHHBIX, HHTETPATbHOES CudAlY,
ucumciIeHne (HYHKIMH ORHOI NeHCTBUTETBHON IePEeMEHHOM: 2020
yueOHoe mocooue
6.1.2. Jlono/iHuTEIbHAS JTUTEPATYPaA
ABTOpBI, COCTaBUTEITH 3arnaBue Wznarensc On. agpec
TBO, TOJ1
JI2.1 | Apxanrensckuii A. U., | COOpHUK HHIMBHIYATBHBIX 3aJJAHAN 110 MATEMATHKE IS CaHkT- https://e.lanbook.com/bg
Baxanos B. 1. TEXHUYECKUX BBICIINX Y4eOHBIX 3aBefeHui. YacTb 1 [etepOyp
r : JIausp,
2021

6.2 I/IH(l)OpMalII/IOHHl)le TEXHOJI0I'MH, UCMTOJb3yEMbIC ITPU OCYIIECTBJICHUU 06pa3033Te.111>H0r0 nmpouecca 1no JTucCuminjanHe

(Mony.110)

6.2.1 TlepeyeHb TULEH3HOHHOIO H CBOOOIHO PACIIPOCTPAHSEMOr0 IPOrpaMMHOI0 odecneyeHust

6.2.1.1 | ITaket Microsoft Office

6.2.2 TlepeueHb Mpo(ecCHOHATBHBIX 023 JAHHBIX H HH(OPMAIIMOHHBIX CITPABOYHBIX CHCTEM

6.2.2.1

[Ipodeccuonanvubie 0a3bl JaHHBIX: MaTemaTuueckast 6a3a qanabix zbMATH - zbmath.org;

6.2.2.2

OO61mepoccuiickuii MaTeMaTnaeckuil mopTan (MHPpOpMaIMOHHAs cucTeMa) - http://www.mathnet.ru/;

6.2.2.3

Mathcad - cnpaBouHuK 10 BbIcIIei MaTemaTHke http://old.exponenta.ru/soft/Mathcad/Mathcad.asp.

6.2.2.4

Wndopmarrionssie cipaBouHble crcTeMsl: MHbopMamonHas cripaBouHas cucrema "Tapant” http://www.garant.ru

6.2.2.5

Hudopmarmonnas crpaBounas cuctema "KoncyaprantlLmroc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VaeOHBIe ayINTOPHH IS IPOBEICHAS 3aHATHH JICKIMOHHOTO THIIA, YKOMIJICKTOBAHHBIC CHEIHATIM3HPOBAHHON MeOeIhIo
1 TEXHUYECKUMU CPEJICTBAMU OOYYESHHUS: MYJIbTUMEIHIHOE 000pYAOBaHUE [T IPEAOCTaBIeHus yueOHoi nHdopManun
OOJIBIIION ayTUTOPHHU H/WITK 3BYKOYCHIIHBAIOIIee 000pyIOBaHKE (CTAIIHOHAPHOE WITH MTEPEHOCHOE).

72

YueOHble ayAUTOPUU AJIS IPOBEIEHHSI 3aHATHI CEMHUHAPCKOTO THIIA, IPYNIOBBIX U HHAUBUIYAIbHBIX KOHCY/IbTAIUMI,
TEKYILETO KOHTPOJIS M IPOMEKYTOIHON aTTECTAINH, YKOMIUICKTOBAHHBIC CIICIIMATN3NPOBAHHON MEOEITBIO U
TEXHUIECKUMH CPEJICTBAMHU O0yUICHHUS: MyJIbTHMEINIHOE 000PYIOBaHUE W/WITH 3BYKOYCHITUBAIOIIEe 000OPYIOBAaHIE
(cTannoHapHOE UM IEPEHOCHOE).
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[TomernieHust 1T CAMOCTOSATENEHON paOOThI, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKON ¢ BO3MOXXHOCTBIO TIOAKITIOUEHHS K
cetu "MHTepHeT" M 00ecneueHueM JOCTyIa B AIEKTPOHHYIO HH(OPMALOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.




7.4 | INomemtenust ot XpaHeHHUs ¥ IPOPUIAKTHIECKOTO OOCITYKUBAHHS yIeOHOr0 000pyIOBaHNUS.




[Ipunoxxenue
K paboueil mporpamme JUCLUIUIUHEI

OLIEHOYHBIE MATEPHAJIBI VIS MTPOMEKYTOUYHOM ATTECTALIUA
MO JUCHUTUIMHE (MOJY.JIIO)

MaremaTuka

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHue moaroToBKky / CrieualbHOCTh

23.05.04 Dxcnayaranus KeJe3HbIX J0Ppor

(K00 u HaumeHoB8aHue)

HampasnenHocTs (mpoduis )/crienuanu3anus

MarucTpajbHbIH TPAHCHOPT

(Haumenosanue)



OM - 92/ - MATEMATHKA KatinasoBa A. B.

OraaBAeHHE

1. IIOSACHUTEJIBHAS 3AIIHICKA ......ooiiiiiiiiciii i 3

2. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUWA WJIM MHBIE MATEPUAJIbI JUIA OLEHKU
3HAHUM, YMEHHM, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTU, XAPAKTEPU3VIOIUX
YPOBEHb COOPMHUPOBAHHOCTU KOMITETEHLIMI ........coovviiicieiicecie s 4

3. METOIUYECKUE MATEPUAJIbI, OIIPEJNEJIAIOIIUE ITPOLEAYPY U KPUTEPUN
OLIEHMBAHUS  COOPMUPOBAHHOCTU  KOMIIETEHLIMII IIPU  I[TPOBEJIEHMU
TPOMEXYTOUHOM ATTECTALIMU .......oovviveeeieeieeeies et 12



1. IOACHHTEABHAS 3AIMIHCKA

[enb mpoMexXyTOUHOI aTTeCTalluu — OLIEHWBAHUE MPOMEKYTOUHBIX U OKOHYATEIbHBIX Pe3yJbTa-
TOB O0YYEHHUS TIO TUCIUIUINHE, 00ECTICYMBAIOIINX JOCTHKEHUE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
00pa30BaTeNbHON MPOrpaMMBI.

DopMBI IPOMEKYTOYHOM aTTeCcTalMK MO O4YHOM dopme: 1, 4 ceMecTphl — IK3aMeH, KOHTPOJIbHAs
paborta, 2, 3 cemecTp — 3a4eT, KOHTPOJIbHAs padboTa.

3a0uHOi (hopme: 1, 2 Kypchl — 9K3aMeH, KOHTPOJIbHAsA padora, 1,2 Kypchl — 3a4eT, KOHTPOJIbHAsS
pabora.

IlepedyeHbh KOMNETEHUHH, QOPMHpPYyEeMBIX B NPOILLECCE OCBOEHHHA
AHCIHIIAHHBI

Kon HHAHKATOPA OJOCTHIXKEHHS
Koa u HaHMeHOBaHHE KOMIIETE€HIIHH
KOMIIETCHILIHH
OIIK-1: CnocobeH periaTh HHXEHEPHbIE 3a/1a4H B podeccroHab- OIIK-1.1: TIpuMeHsieT MeTOABI BBICHIEH
HOHW JeSITENIbHOCTH C UCIOJb30BaHHEM METOJIOB €CTECTBEHHBIX HAyK, | MaTeMaTHKH JUIsi pelleHus 3aaad npodeccuo-
MaTeMaTHYECKOr0 aHaJIM3a U MOJICIIHPOBAHUS HaJIbHOH JAeATENbHOCTH

Pe3yAbTaThl OOYy4YeHHS IO AHCIHNAHHE, COOTHECEHHBIE C MAAHH-
PYEMBIMH pe3yAbTaTaMH OCBOEHHA OOpa30BaTEABHOH ImMporpaMMBEI

Kon 1 HauMeHOBaHHE OI.leHO'-IHBIe
Pe3yAbTaThI OOYy4YEHHS IO AHCILH-
HHAHKATOPpA JOCTHIKEHHS T MaTepHaABI
KOMIIEeTEHIHH (cemecTp 1-4)
OOyuarommiicss 3HaeT: OCHOBBI IPEAMETHON 00JIacTH:
3HaTh OCHOBHBIE ONpE/ENICHHUS W TIOHATHUS, OCHOBHBIC 3ananus
METOJIB PEUICHUS 3a7ay; CIIOCOOBI UCIIOB30BaHHS OC- (Ne 1 — Ne 24)
HOBHBIX ()OPMYJI B CTAHAAPTHBIX CUTYAIHSX.
OOyuarommiicsi ymeer: pewiaTb 3aJadd NPEAMETHOM
o0JlacTH: pemars THIOBBIE 33/1a4U 110 MPEJIOKESHHBIM
METO/IaM 1 aJlrOpUTMaM; rpaduIecKn HIUTIOCTPUPOBATh
OIIK-1.1: IIpumeHseT MeTOABl BBIC- | 3aaady; OLIEHUBATH JOCTOBEPHOCTH HOIYYEHHOTO pelle- anamms
IIeil MaTeMaTHKH JUIsl PelIeHus 3a/a4d | HUsl; paboTaTh C HAyYHOH JIMTEPATYpOH U IPYyTrUMHU HC- (Ne 25 — No 31)
podeCCHOHANBLHOMN eI TeNbHOCTH TOYHHKAMH HAyYHO—TEXHHYECKOW HMH(OpMaluu: mpa- h h
BUJILHO YUTATh MaTeMaTHYECKUE CUMBOJIbI; BOCIIPUHH-
MaThb M OCMBICIHBaTh HH(OPMALIUIO, COIEPIKAIILYIO Ma-
TEeMaTHYECKUE TEPMHHBI.
Oo0yuarommuiicss BjIajgeeT: METOJAaMH PEIICHHUS THIIO-
BBIX 33/1a4 110 MMPEAJI0KESHHBIM METO/IaM U alITOPHUTMAaM; 3ananus
MOKET IPOJEMOHCTPUPOBATH IOHUMAHUE MaTeMaTHYe- (Ne 32 — Ne 38)
CKHX aCIEeKTOB TEXHHYECKOH MPOOJIEMBI.

[TpomesxyTouHas arrectanus (3K3aMeH) MPOBOAUTCS B OAHOM U3 cieaytonux Gopm:
1) oTBeT Ha OWJIET, COCTOSIIUI U3 TEOPETUIECKUX BOIIPOCOB M MPAKTHUSCKUX 33 JaHUH;
2) BeimonHeHue 3ananuii B DMMOC yHuBepcurera.

[TpomesxyTouHas arTectanus (3a4eT) MPOBOIUTCS B OJTHOW U3 CIIEAYIOMINX (POopM:
1) cobecenoBanue;
2) BemonHenue 3aaanuii B OMOC yHuBepcurera.
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2. THIIOBBIE KOHTPOABHBIE SAJAHHSI HAH HHBIE MATEPH-
AABI OASI OUEHKH 3HAHHUMW, YMEHHHW, HABBIKOB H (HAH)
OIIBITA OAESITEABHOCTH, XAPAKTEPHU3YIOIIIHX YPOBEHDb CPOP-
MHUPOBAHHOCTH KOMNOETEHIHHA

2.1 TunmoBbIe BONIPOCHI (TECTOBEBIE 3aZaHHA) AAS OILEHKH
3HAHHEBOTrOo o0pa3oBaTeABHOIrO pe3yAbTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ynbTaT

Koa 1 HaHMeHOBaHHEe HHAH-
KaTopa AOCTHXXEHHS KoOMIIe- OOpa3oBaTeAbHBIH pe3yABTAT
TeHIHH

OIIK-1.1: TIpumensier Metonsl Bhiciiel | Ofy4aromuiicss 3HaeT: OCHOBBI NPEIMETHON 00JaCcTH: 3HATh OCHOBHbIE
MaTeMaTUKH JUIsl pelIeHusl 3ajad IMpo- | ONpeesICHUs U MOHATHS; OCHOBHBIE METO/IbI PEIICHHUS 3a1a4; CIIOCOOBI HC-

(eccHOHATIBHON IS TEIBHOCTH T10JIb30BaHMUs] OCHOBHBIX (DOPMYJI B CTaHJAPTHBIX CUTYaLUSIX.
BAPHAHTBI
Ne SBAOAHHA OTBETOB
1 0.
A (s o)
Pemnre ypaBHEHME B (1 5 0).
1. (2—1)'X_(22 1) "\0 8 -1/
-3 2/ 77 \-3 1 -2/ 10
C.[5 8
0 -1
Kaxkue u3 cucreM coBMECTHBI?
X1 — 2%y —4x3 — x4 =3 X1 — X, +2x3=06 A. 1, 2;
2 1. {xl - 6x2 - 16x3 — Xg = _27,2 { X1 + 3x2 - 4x3 = -8 ; 3 B. 2, 3,
' le_xZ+X3_2.X4=6 3x1+2x2—3x3=—4 C3,1,
{xl —4x, =0 D. Bce
X1 — 3x2 =0
Hamnucats ypaBHeHHE mpsiMoi, npoxoasiieii yepe3 Touky 4 (2; 3) u touky|/A. 2Xx—-y+1=0
3 [MepeceeHus NpAMBIX B.-2x+y+1=0
' {2x—2y=0, C.2x+y-1=0
—-x—y=-2 D.-2x-y-1=0
A -2x+3y+1=0
4 Jlaubl KOOpAMHATHI BepinH Tpeyroiabauka 4 (2; 1), B (1; 1), C (-3; 3). Haiitu|B. —2x -y +5=0
" |ypaBHEHHE BBICOTHI, IPOBEICHHOMN U3 TOUKH 4. C.2x+y-5=0
D.-2x+y+3=0
5 Tpu KakoM 3HAYeHHH o BeKTOpHl @ = {1; 2; o} m b = {-7; 2; 1} 6ymyT opro-|A. —7 B.1
" |roHambHBI? C.2 D.3
Haiitn nponsBoiHyt0 2-T0 OpSIKa QYHKIMH A. 2008 X+ 2;
6 POHSBOARY DA BYHIH C. 2 - 2c05 2X;
' = C0S 2X + X2 B. 2cos 2x + 2;
y= ' D. 2sin X + 2.
A\ pa3psbiBa;
. C. makcumyMma;
— 3_ 2 - b
7. | Jns pyHkmmu Yy =X ° — 6X 2+ 2X + 11 Touxa M (2; — 1) ABIsIeTCS TOUKOIA. . . B. MuHmMyMa;
D. neperu6a.
8. | Haiitu  ypaBHeHHe  BepTHKaJIbHOM  acuMnToThl  1ia  yskouu|A. X = 2;
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BAPHAHTBI
Ne SAOAHHUA OTBETOB
x+7 y=-1,
xX) = : .
f& 2—x y=2
X=-7.
Haiitu nmpenen 0;
e,
9. . ( x+4 )x 1;
im . '
x—-0\8x — 2 00,
Haittu npenen 0;
10 . arctgbx? 6/8;
| li =g o
UCTIOJIB3Ysl SKBUBAJICHTHBIE OSCKOHEUHO MaJlbIe. 3/4.
dx
u=x, dv=— >,
[Ipu uHTETpUPOBAHHH 10 HACTIM sin” x

11.

xdx

J

sin? x
3a U u dv mpumem. ..

u=x, dv =sin;
.U =sin 2, dv = xdx;
1

O 2|0 B> U 0OW > [OBO>|OBO>|0O®O

u=—:, dv = xdx.
sin~ x
t=1+sinx;
dx t=sinx;
12.| Jlns BeramcieHust j 5 s VICTIOMIb3YETCS MOACTAHOBKA ... X
st x A=ty x D.t=tg—.
2
. arcsinx=Cyf1-y%;
13 Pemmuts ypaBHEHME .arcsiny=C —\/1—7 :
| N1-xPdy = xJ1-y%dx )
arcsin y =
1-x?
t3
A, x=t"——+1:
14 Teno aBmxeTcs Mo ocu abcuuce, HauuHAs aBIKeHne ot Touku A(10; 0) co B t3 2
" |ckopoCTBIO v = 2t —t?. HaliTh ypaBHEeHHE JBUKEHHUS TENA. TrETTh
o,
. x=——+12+10
C.x gt
15 3anucarpb CTpYKTypy dacTHoro pemenus y* JIHY A, y*=AX%";
' Y'=2y'+y=4de". B. y*=AXe"; C. y*= de*
C nepBoro cranka Ha cOopky nmocrymnaet 40 % neraneit, octaibubie 60 % —|A. 0,022
€O BTOPOro. BeposTHOCTh M3roTOBJICHHUS OpakoBaHHOW AeTainu s nepsoro u|B. 0,024
16. N
BTOpOro cTaHka cooTBeTcTBeHHO paBHa 0,01 u 0,04. Haiinure BeposrHocTs|C. 0,028
TOT0, YTO Hayjady MOCTYNHMBLIAs Ha COOPKY JeTallb OKakeTcst OpakoBanHoi. |D. 0,032
17 M (X) = 3. Hcmons3yst CBOWCTBA MaTEMaTHYECKOTO OKMIAaHus, HaiianTe M|A. 8 B.5
12X + 3). C.9 D.6
CB X 3agana ¢pyHkuuei pacnpeaeneHus
(0 mpu x < 0,
04 mpul<x<4, 'é‘- g'g
18. F(x)=<05 npu4<x<S5, 7
.0,2
08 mpus<x<7,
k D.0,1
1 opux>7.
KakoBa BepOsITHOCTh TOTO, 4TO X IPUMET 3HaUeHHe U3 MHTepBana (2; 5)?
A. JoKanbHON (opmyoit
Crpaxyercs 2000 aBToMOOHIIEH; BEPOATHOCTH TOT'0, YTO ABTOMOOUIIb MOXKET MyaBpa-Haanaca
o N B. ¢popmymnoii [lyaccona
19. |nomacts B aBapwuio, paBHa 0,1. Kakoit Gopmyioii ciemyer BOCHOIb30BaThCS,

YTOOBI HATH BEPOATHOCTH TOTO, YTO YUCIIO aBapuii He npeBbicut 3007

C. unrerpansHoi Gopmynoi

Myappa-Jlannaca
D. popmynoii beprymu
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BAPHAHTBI
Ne SAOAHHUA OTBETOB
Paboraroriee u HepaboTarolee HaceICHUE PACIPECTICHO B COOTHOIICHHU A2 B.3
20.|2:3. CnyuaitaeiM oOpa3oM otbuparoT 10 denoBek. KakoBo matemarudeckoe C. 4 D. 5
OXKHJaHKE YKcia paboTaroImux? ' '
s Beibopku 0, 1, 6, 3,5,1 HaiiTH... A. 1, b. 2;
21.| a) mody; 6) meduany; 8) OYeHKY MAMEMAMUUECKO20 oxcudanus; 2) oyenky|B. 441 9; r.8/3;
oucnepcuul; 0) HeCMEUJeHHYI0 OYEHKY OUCHepCUlU. J1. 88/ 15.
ITpu u3yuenuu pasmepos 3apruiatel 100 pabouux npeaAnpusTHs OBLIH Oy~
YEHBI CICIYIOIINE TaHHbIE: A. 431,68
3apnaama, b. 140;
29 yer. eo. 100-120 | 120-140 | 140-160 | 160-180 | 180-200 B. 120;
Yucno pabouux | 17 33 32 15 3 I'. 140,8;
. . 130.
ITo pacmpeseeH o pa3Mepa 3apIuiaThl HAWTH. . .
a) mo0y; 6) meduany, 8) cpeonee, 2) UCHPABIEHHYI0 OUCNEpCUiO.
IIpn mocTpoeHUK ypaBHEHHUs IAPHON PErPECCHH Y = oL+ BX+& OBUIM MOy~ A 0,3: B.12:
23. [4CHBI CIICAYIOLINE PE3YNBTATHL: I, =0,5; Ox = 2,5; oy, = 1,2. Torna xoaddumu-(B. 0,6; I'.0,24;
SHT perpeccus 3 paBeH. .. A. 1,04.
24 BribopouHoe ypaBHEeHHE MapHOW perpeccuu uMeeT Bua y = —3 + 2x, torgalA. 0,6; b.-2;
" |BEIOOPOYHBIA KOY(DDHUITHMEHT KOPPEIAIHA MOXKET OBITh PABEH ... B.-3; TI.-0,6; . 2.

2.2 TUHDoBbBIE 3aAJaHHS OAfI OILEHKH HaAaBBIKOBOTO
OoOpa3oBaTEeABHOro pe3yaAbTaTa

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Koa 1 HauMeHOBaHHE HHAHKA-

OOpa3oBaTeABHEBIH pe3yAbTaT
TOpa AOCTHIKEHHS KOMIETECHIHH

OO0yuarommuiicss yMeeT: pemars 3a1a4d IPeIMETHOH 001acTH: pemarhb TH-
MOBBIE 33/1a4M 10 IPEUIOKECHHBIM METOJaM M alropuTMam; rpaguiyecku
OIIK-1.1: TIpumensier MeTOIbI BBICHIEH | WITIOCTPHUPOBATH 3a7ady; OIICHUBATH JOCTOBEPHOCTH MOJYUYEHHOTO pellle-
MaTeMaTHKH AJIs PelIeHus 3ajad mnpodec- | Hus; paboTaTh ¢ HAYYHOH JINTEpaTypoil U IpyTMMHU HCTOYHUKAMHU HayqYHO—
CHOHAJIBHON JEATENBHOCTH TEXHHYECKOl MH(OpMaIK: NPaBMJIBHO YHTATh MAaTeMaTHYECKHE CHM-
BOJIBI; BOCIIPUHUMATh U OCMBICINBATh HH(OPMAIIHMIO, COJEPIKALIYIO MaTe-
MaTH4YeCKHE TePMUHBIL.

Bamanue 25. Pemnth cucTeMy JTMHEHHBIX YpaBHEHHUH
3xy + 2x, +x3 = 6,
2x1 +x, +6x3 =9,
4x; +2x3 =6

a) meroaoMm Kpamepa,

0) oOpaTHON MaTPUIIBI,

8) metoaoM ['aycca.

Bazmanue 26. [lo yerbipem 3amannsiM Toukam A1(1; 0; 2), 42(4; —1; 0), A3(-2; 0; 5), A4(0; —1; -3). IlocTpouts
NHPaMHIY U CPEICTBAMU BEKTOPHOI anreOpsl Haiitu: 1) nmuny pebpa A1dz; 2) yroa mexny peopamu 414> u A1Ada; 3)
wiomazns rpann A14243; 4) 06beM nupamunsl A1424344; 5) ypaBHeHne miockocTu A14»43.

Bazmanue 27. Haiitu npou3BoiHbIE IEPBOTO U BTOPOTO MOPSIAKOB (DYHKIMHN, 33 JaHHBIX

@) sIBHO, 6) mapaMeTPHUYECKUM, 6) HESIBHO.
a)y=e*"; 6) x = e,y = e°; 6) x>+ y3 = 5x.
Samanue 28. Brruncinre onpeneneHasie HHTErpaisl mo opmyne Herorona-Jleionmma
6 x+4 . -3 x-2 .
a) fl xVx+3 dx; f—4 2+3x+4 e dx;
4
0) J_ V64 — x2 dx; f_73\/x2 + 49 dx.
Samanune 29. Haiitu obmee pemenne nudhepeHIaIbHbIX ypaBHEHNH
, , . Y " .
y—xy =3(1+x%y); Xy =y — xex; y +};=sinx.
xy':ytgi_’; x?y'=2xy +3; y”:F_

Bamanue 30. Haiigure 0051acTh CXOAUMOCTH TAHHBIX PSJIOB.
© 2n+l © (x+1)" o x+1)™
n=1 pen = ! n=1l_jon ' n=l a4
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3azmanne 31. BeposrHocTs nosiBiaeHust OpakoBaHHO# netanu pasHa 0, 15. HaliTi BEposSITHOCTB TOTO, YTO CpeaH
10 cmy4aifHO 0TOOpaHHBIX JeTaneil okaxeTcss OpakOBaHHBIX: a) 2 eTai;, 6) MeHee 2 JeTanei; g) boiee 2 peraneil.

OIIK-1.1: Ilpumensier Metons! Bbicuiell | O0yqaromuiics BjageeT: METOAaMU PELICHUS TUIIOBBIX 3a/1a4 110 IPEAsIo-
MaTeMaTUKH JUIs pelieHus 3a1ad npodec- | )KEHHbIM METOAaM U allOPUTMaM; MOXKET MPOJEMOHCTPUPOBATh MOHMMA-
CHOHAJIBHOH JEATeNbHOCTH HHE MaTeMaTHYECKUX aCleKTOB TEXHUUECKOH MpoOiIeMbl.

3azanne 32. l13BecTHO, YTO KONEOAHUS Ipy3a, NOABEHICHHOTO HA MPYXHHE, IMOJ ACHCTBHEM BO3MYILAIOMIEH

cuiel f (t) onuchIBarOTCS ypaBHEHHEM

my” +Cy=f(t),
rae y = y (f) — OTKIOHEeHHE Ipy3a OT MONOKEHHUS paBHOBecHs, M — Macca rpy3a, C — KeCTKOCTh MPYKUHBL. Tpebyercs
HalTH pelIeHre STOT0 YpaBHEHHUS, YAOBICTBOPsOIIee HadanbHbIM yeoBusaM ¥ (0) = yo, v ' (0) = Vo.

Samanue 33. 3aBojx 4 HYKXHO COESIMHUTH MIOCCEHHON TOPOTOH C MPSAMOIHHEHHO JKeNe3H0H Toporoi, Ha KOTO-
poii crout ropon B. Paccrosaue AC 3aBona /1o KeJIe3HOH ITOporu paBHO @, paccrosaue CB ot Touku C 10 ropoja Imo
JKele3HoM mopore paBHO L. CTOMMOCTB IepeBO30K 1o Imocce B M pa3 gopoxke (M > 1) cTonMOCTH IEpEBO30K 10 KEJE3HON
nopore. Kak nmpoectu mocce AP K eIe3HOH Aopore, 4TOObI CTOMMOCTB IIEPEBO30K OT 3aBO/Ia K FOPOy Oblila HAaNMEHb-
mei?

Bazmanne 34. BeposATHOCTH TOr0, YTO B JIOKOMOTHBHOM JIETIO PAcXOJ| AJIEKTPOIHEPTHU IMPEBBICUT CYTOUHYIO
HOpMy, paBHa 0,4. 1) KakoBa BeposTHOCTB TOTO, 9TO 32 5 pabounx aHe# OyaeT 3ahMKCHPOBaH Iepepacxo IEKTPO3HEp-
ruu B TeueHnue 2 qHel (coowitie A1)? 2) HaiiTi BEpOsSTHOCTB TOT0, YTO IIEpepacxo/ia JHEPrHH He OyIeT XOTs Obl B TEYCHUE
3 nueii (coObiTHE A2).

3amanne 35. B teuenune 100 cyTok HabmoOAAI0CH NPUOBITHE /I COCTABOB Ha CTAHLMIO IS Pa3rpy3Kku. Pe3yib-
TaThl HAOJIIOJICHUN CBEICHBI B TAOJIHUILy. X — YHCIIO COCTABOB, MIPUOBIBIIKMX 32 OJHHU CYTKH, Y — BPEeMs pa3rpys3Ku, yac.
[TocTpouTh KOPPENSIIMOHHO-PErPECCHOHHYIO MO/IENb 3aBUCUMOCTH BPEMsI pasrpy3KH OT YUCiIa COCTaBOB M IPOBEPUTH €€
3HAYUMOCTb.

y Xl15|15|25] 35|45
3 2211
5 36|32
7 5|2 (10|52
10 7 19| 4|20
15 1]2]3

Banmanue 36. B Tabnuiie 1aHbl CBeICHHS O MPHOBLIN OTACIeHuUs /1 3a 2012-2019 rr.

Ne | I'oo | IIpubbine, MitH p.
1 | 2012 159,5

2 | 2013 167,8

3 | 2014 165,4

4 | 2015 178,6

5 | 2016 178,9

6 | 2017 184,7

7 2018 184

8 | 2019 185,5

Heob6xoanmo:

® wucnonb3ys ypaBHEHHUs JMHHUN TpeH/a, TOJYYNTh TaOJMIHBIE TaHHBIE 110 MPUOBUIN MPEANPUATHS IS KaKIOH
nuHAN TpeHna 3a 2012-2019 rr.;

@ BbIBecTH Ha rpadyK ypaBHEHUS TOJyYEHHBIX JIMHUN TPEH/IA, & TAK)KE BEIMYUHBI JJOCTOBEPHOCTH aIlIPOKCUMAIIAH
R? ny1st Ka>kmoH U3 HUX;

® cocraBuTh MPOrHO3 MO MpUOKLH npeanpusts Ha 2020 u 2021 rr.;

@ crenath BHIBOJIBI.

Banmanue 37. YCTaHOBUTH 3aBUCUMOCTH MEX/Ly TOJIOBBIM 00eMOM paboThI 110 rpy30000poty (X) u hoHmoeMKO-
cThI0 nepeBo3ok (Y).
Obwvem pabomot no epysoobopomy (yen.en) | 14 | 1119 | 8 | 4 (10| 6 | 7 | 5 |10 13 | 7
Dondoemrxocmo (yci. ei.) 100 | 80 | 60 | 40 | 40 | 60 | 40 | 40 | 40 | 80 | 100 | 60

s smozo naoo:

@ MOCTPOUTH PETPECCHOHHYIO (JIMHEHHYIO) MOJIENb;

@ nocmpoums UCXOHBIE TAHHBIC W TPAQUK JTHHCHHON perpeccuu;

® oIeHHUTH TTApaMETPHI STOM MOJIEITH;

@ onpenenuTh OKA3aTENIN KauecTBA MOAEIH (KOI(P(HUIIUEHT JeTEPMUHALIMH, CPEIHIOI OIIUOKY ANNPOKCHUMALIHMHN);

® ocyiecTBUTh TOYCUHBIHM MPOrHO3 NPH 3HaUeHUHU (akTopa, paBHOro 120 % oT cpemHero 3HaueHus (pakTOPHOTO
npu3HaKa Jx;

® cnenathb BBIBOIBI.

Sanmanue 38. Otxen KaapoB KEIE3HONW TOPOTH YCTPOUI KOHKYPCHBIH HAOOp N CIEIMaINCTOB Ha M BaKaHTHBIX
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JommxHOcTel. OTaen KagpoB OLEHMI CTOMMOCTh Ha3HAYEHHSI HOBBIX COTPYAHHUKOB Ul pabOThl HAa BAKAHTHBIX JOJDKHO-
cTax. HeoOxonuMo pacnpenenuTb COTPYJHUKOB MO TOIDKHOCTSM HAWTYHIINM 00pa3oM 10 MHIAUBUAYAIbHBIM HCXOIHBIM
JAHHBIM, IPUBEJICHHBIM HIKE.
Pa6omHuKozz9fCHocmb | s | | s
P: 7| 5] 716 7
P2 6 |4 181419
Ps 8 1 6 [ 4]3]8
P4 7| 71857
Ps 519 71915
Ps 6 | 8 6 | 4 | 7
P 7| 7181614

2.3. [lepedYyeHs BONPOCORB AASI MOATOTOBKH OOyYalImMHXCHA K
NPOMEXYTOYHOH aTTeCTALHH

9K3AMEH
I cemecTp

1. AMHeiliHass aAreOpa M aHaAaAHMTHYECKAass TEOMETpPHSHA

Ionstre o maTpuiie. OnpeneauTeny BTOPOro U TPEThEro MOPSAAKOB.
OCHOBHBIE CBOMCTBA OINPEACTUTEICH.
Munop u anredbpanyeckoe J0MOJTHEHHUE.
TeopeMsl 0 Pa3NoXKEHUU ONPEACTUTEIIS IO JIEMEHTaM CTPOKH MIIM CTOJIOLA.
Pemenne cuctem nunerHbix ypaBaenuii (CJIY) ¢ momompio onpenenurencii. @opmynsr Kpamepa.
CrnoxxeHue MaTpull, YMHOKEHHE Ha yucio. HyneBas matpura.
YMHOKEHHE MaTpullbl Ha MaTpully. Enquandnas marpuua.
O6patHas matpuna. Marpuunslit Meton petnerns CJIY.
Panr matpuiel u ero Beruncienue. Teopema Kponekepa-Kamemmm.
IIpocreiimne cBeaeHus o BekTopax. CiiokeHne BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha YUCIIO.

11. Baszuc u koopauHathl BekTopa. [Ipoekmus BekTopa Ha BeKTOp. PaznoxeHue BeKTopa B OPTOrOHAIBHOM
0asuce. Hanpagisitonue KOCHHYCBI BEKTOPA.

12. CkanspHoe npou3Bei€HUE BEKTOPOB U €I0 CBOMCTBA. Y CIIOBHE OPTOrOHAJIbHOCTH BEKTOPOB.

13. BexkTopHOE Ipou3BeIeHHE BEKTOPOB U €ro CBOICTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB.

14. CwmemanHOe IpOU3BEACHNE BEKTOPOB U €r0 CBOMCTBA.

15. Jlunelinsle mpocTpaHcTBa. basuc u pa3MepHOCTh IMHEHHOTO TPOCTPAHCTRA.

16. Axcuomaruueckoe oInpeeseHIe CKasIPHOTo NPOou3BeAeHHS. EBKIINIOBBI MPOCTpaHCTBA.

17. TlnockocTh. YpaBHEHHUS IUIOCKOCTH B HOPMAJILHOM BHJIC B BEKTOPHOMN M KOOPAMHATHOM (hopMax.

18. OO6mee ypaBHEHHE IUIOCKOCTH, MIPUBEACHUE €T0 K HOPMAIILHOMY BHJYy. Y paBHEHHUE IIIOCKOCTH, POXO-
JAIIEeN Yepe3 JaHHYI0 TOUKY.

19. YactHble cnydan pacHoNOKEHHs INIOCKOCTH OTHOCUTENILHO CUCTEMbI KOOPAUHAT.

20. VYcioBus mapauiebHOCTH U NEPIICHAUKYISIPHOCTH IIOCKOCTEH. Y0 MEXIY IJIOCKOCTAMU. PaccrosiHue
OT TOYKH 0 TIOCKOCTH.

21. VYpaBHEHHE IJIOCKOCTH, IIPOXOJISIICH Yepe3 TpU JaHHbIE TOUYKH. | MIepIiocKoCTb.

22. Tlpsimas nuaus. BekTopHOE, KAHOHHYECKHE U MTApaMeTPHUYECKIe YPaBHEHUS MTPSIMOM JTMHUH.

23. YpaBHeHHUe NMpsIMOii, TpOoXosIIei depe3 qBe Touku. Odmiee ypaBHeHUE MpsMoid. BzanMHoe pacronoxe-
HUE NPSMBIX B IPOCTPAHCTBE.

24. BzauMHOE pacroyIoKeHHE MPSIMON U TUIOCKOCTH.

25. VYpaBHEHHS U CBOWCTBA KPUBBIX BTOPOT'O MOPS/IKA (DIUTHTICA, THIIEPOOIIBI, Tapadoibl).

26. IlpuBenenue ypaBHEHHUI BTOPOrO HOPSAKA K KAHOHUYECKOMY BHILy: TOBOPOT OCEH.

27. llpuBenenue ypaBHEHUH BTOPOTO NOPsIKA K KAHOHMYECKOMY BHUILY: TIEPEHOC OCEH.

28. TlomspHas cucTema KOOpAMHAT. Y pPaBHEHUS KPUBBIX B IOJIIPHBIX KOOPAWHATAX.

Boo~NourwNnr

2. DAeMEeHTEBI TEOPHH MHOXKECTB
1. MHOXeCTBO 1 TTOIMHOXECTBO.
2. OObeauHEHHE U NIEPECEUECHHE MHOMKECTB.
3. PasHOCTb ¥ JIONIOJTHEHHE MHOKECTB.
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ocoukrwhE

JekapToBo Mpou3BEICHUE MHOKECTB.
MoutHOCTh MHOKECTB.

3. BEeaZneHHe B MaTeMaTHYE€CKHH aHaAH3
Uucnosas Gpyukuums ogHoi nepemenHon. Kimacerr dynkiuii. CBoicTBa rpadikoB (pyHKIINH.
OcCHOBHBIEC BB OTOOpaKEHUH.
AnreOpanyeckas kinaccupuKanus QyHKIIHH.
Uuciosas QyHKIMS HECKOJIBKHUX MEPEMEHHBIX. BEeKTOp QYHKIIUS CKaIspHOTO apryMEHTA.
[MocnenoBatenbHOCTD. YnCIOBas MOCIEI0BATEILHOCTD.
[MonsTHE O METpHUYECKOM MpOcTpaHCcTBe. OrpaHUUCHHBIC, OTKPHITHIC, 3AMKHYThIC MHOXKECTBA, BEPXHSS U

HWXKHSAA I'PaHU YHUCJIOBBIX MHOXXECTB. I[I/IaMeTp MHOXCCTB.

7.
8.
9.
10.

IIpenen mocnenoBaTENbHOCTH B METPUYECKOM IIPOCTPAHCTBE.

IIpenen oToOpaskeHwHs.

[Ipenen yncnoBo (GyHKIMHA OJTHOM MEPEMEHHOM B TOUKE M OCCKOHEYHO yJIAJICHHOM TOUKE.

Beckoneuno manas BennunHa (BM). Orpannuennsie, 6eckoneyno oonwine (BB) u otaenMele ot Hys

BennuuHbL. TeopeMma o cBsizu BM ¢ BennunHON, uMerolel npened.

11.
12.
13.
14.
15.
16.
17.
18.

Teopema o cBs3u BM u bb BenuunH. TeopeMa o CBSI3U OTAEIUMMOM OT HyJIsl U OTPAHUYEHHOM BEJIMYUHBL.
[Ipocreiimue cBoiictBa BM BeanuuH.

[Ipocreiiue cBOICTBA MPEAEIOB.

CpaBuenne bM. DkBuBanenTHeie bM.

CsoiicTBa 3kBuBaseHTHBIX BM. I'maBHast wacts BM u Bb Bennun.

Teopemsl 0 IpeIeIbHOM NEPEX0/ie B HEPABEHCTBE U MEPBbIi MPU3HAK CYLIECTBOBAHUS Mpeea.
IlepBblil 1 BTOpOM 3aMe4aTeIbHbIC MPEIEIIbI.

@yHKIMA, HETpepbIBHAs B TOUYKE M Ha oTpe3ke. OJHOCTOPOHHUE Mperenbl. Buasl Touek paspbiBa It

YHCIOBOM (DYHKIIMHU OJHOW TIEPEMEHHOM.

19.
20.

oINS =

CBoiicTBa (QyHKIMI, HEIPEPBIBHBIX B TOUKE.
CpoiicTBa QyHKIMIA, HEMTPEPHIBHBIX HA OTPE3KE.

4. DudbbepeHLHAABPHOE HCYHCAECHHE
Juddepennnan 0ToOpakeHUs SBKINI0BA IPOCTPAHCTBA B €BKIIUI0BO MPOCTPAHCTRO.
Jduddepennman u npor3BOAHAS YUCIOBON QPYHKIMH OJHOH MepeMeHHO. ['eoMeTpruieckuii cMbICI.
CBoJiKa NPaBWII JIs1 BBIYHCIICHUSI TPOU3BOTHBIX.
Teopema o cBsA3u MU HEPESHINPYEMOCTH U CYIIIECTBOBAHUS MPOU3BOAHON. Teopema o cBsa3u qudde-

PEHLIMPYEMOCTH U HEPEPHIBHOCTH.

5.

IMonublii nuddepeHman 1 YacTHbIE MPOU3BOAHBIC YUCIOBON (PYHKIIMN HECKOJIBKUX ITEPEMEHHBIX. | eo-

MeTpI/I‘IeCKI/Iﬁ CMBICII.

6.
7.
8.
9.

Brruucnenue npon3BoaHbIX U UM (HEpEeHINAI0B CIOXKHBIX (QYHKIUH.

Brruncnenne npon3BoIHBIX HESBHBIX (DYHKIIWH.

[IpousBoausie n AuddHepeHransl BRICIIUX HOPSIIKOB I YUCIOBOM (PYHKIMK OJHOM TEpEeMEHHOM.
YacTHble MPOM3BOJHBIC YHCIOBOW (YHKIMHM HECKOJBKHX NEPEMEHHBIX M MOJHbIE And(depeHIraIb

BBICHIUX ITOPAOKOB.

10.
11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

CgoiictBa QpyHKIMiA, 1uddepeHnnpyemMbIx Ha naTepBaie. Teopemsl Poms, Komu u Jlarpanxka.
Teopema JlonuTans. PackpbiTie HeonpeneaeHHOCTEN 1o mpaswity JlonuTans.

®opmyna Telnopa A1 MHOTOWIEHA.

®Dopmymna Tettnopa ms dyakiuu. Octatounblid wieH hopmyisl Teinopa B popme Jlarpamka u Ileano.

Pasnoxenne ¢pynxmmii f(X)=e*, f(x)=cos(x), f(x)=sin(X) no popmyne Teitnopa.

Pasnosxenne ¢pynxmuit T (X)=In(x+1), f(x)= (l+ X)Ot o popmyuie Teinopa.

[punoxenuns popmynsl Telinopa k uccnegoBanuto GpyHkuui. [ maBHas yacTh O€CKOHEUHO MaJIOH.
[punoxenuns popmynsl Telnopa k uccnenoBanuo GpyHkurii. Bozpactanue u yosiBanue GyHKINH.
[punoxenns popmynsl Telnopa K vccine0BaHII0 QYHKIUNA. DKCTPEMyMbI (PYHKIIHH.

IIpunoxxenus dpopmyisl Teimopa K UCCleI0BaHUIO (BYHKIMN. BBIMYyKI0CTh ¥ BOTHYTOCTh KPUBOK.
[punoxenus popmynsl Telnopa k uccnenoBanuo GyHKunuid. ToUKH nepernda KpUBOH.

ACUMIITOTBHI KPUBOM.

JlokasnbHble SKCTPEMYMbI (PYHKIIMU HECKOJIBKUX [EPEMEHHBIX.

VYCnoBHBIE 3KCTPEMYMBI YHCIOBOW (YHKLIMH HECKOJBKHX IMepeMeHHbIX. Metox MmHoxuteneil Jla-

rpaHxa.



OM - 92/ - MATEMATHKA KatinasoBa A. B.

24. T'noGambHBIC PKCTPEMYMBI YUCIOBOM (DYHKITUM HECKOJIBKUX MEPEMEHHBIX.
25. TlpousBomaHas CKaJSPHOIO IOJIA 10 HApaBicHHIO. [ paueHT.

5. DAeMeHTH TeOpHH GDYHKIHH KOMNAEKCHOH NepeMeHHOH

1. KowmiekcHsle uncna B anredpanyeckoit popme u gelicTBHS Hall HUMHU.
2. KowmrmnekcHble yncia B TPUTOHOMETPUIECKOH U Moka3atebHoi hopmax. Gopmynsr Myaspa.
3. PasnoxeHne MHOTOUICHAa HA MHOXKHTEINH B CIIydae IEHCTBUTEIBHBIX 1 MHUMBIX KOPHEH.
IT cemecTp
1. HHTerpaAbHOEe HCYHCAEHHE
1. IlepBooOpa3Has u HeONpeACIESHHbBIN HHTETPAIL.
2.  OcHOBHBIE CBOICTBa HEONPEIEICHHOTO HHTETpaa.
3. HHrerpupoBaHuE MOACTAHOBKOM U IO YaCTSM.
4. HaTerpupoBaHre HEKOTOPHIX (DYHKIIHHA, COEPKAIIUX KBAIPATHBIN TPEXUIIeH.
5. Pammonansnbie qpobu. [Ipocreiimme pannoHagbHbIe APOOH U MX HHTETPUPOBAHHE.
6. IlonsTHe ompeneleHHOTO HHTETpala Kak npe/ieia HHTErpabHONH CYyMMBI.
7.  ®opmyna Herorona-JleiiOawmIIa.
8.  OcHOBHBIC CBOICTBA OMPEICICHHOTO HHTErpaa.
9.  OueHkH onpe/ieieHHOTO HHTErpaa.
10. Teopema o cpegHEM 3HAYCHHU.
11. BreruncneHue onpeAeIeHHOr0 HHTErpaia ¢ IOMOLIBIO MOJCTAHOBKH U 110 YacTsM.
12. BrluucieHHe TUIOMAACH TNIOCKUX 00JIaCTeH, 00beMa M TUIOIIA M TOBEPXHOCTH Tejla BpallleHuUs C I0-
MOIIBIO ONPEAEICHHOIO HHTETpaja.
13. BrruncneHne IMHBI AYTU IIOCKOH KPUBOH C MOMOILIBIO ONPENEIEHHOI0 HHTETpaa.
14. Brruucnenue o0beMa U IO TOBEPXHOCTHU TeJla BPAICHHMS.
15. HecoOcTBeHHBIC HHTETPabl C OECKOHEUHBIMH MTpe/ieiaMi HHTETPUPOBAHUSL.
16. HecoOcTBeHHBIE MHTETPAJIBI OT PA3PHIBHBIX (DYHKITHH.
17. Teopemsbl 0 CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18. OmnpeneneHHblil HHTETPaAT Kak (YHKIUS MPENIEIIOB HHTETPUPOBAHHSI.
19. TlonsTue o cnenuanbHBIX (GYHKLIUAX, ONPEACTSIEMBbIX HHTEPAIaMU C IEPEMEHHBIM BEPXHUM Ipeze-
JIOM.
20. TlousTHe 00 MHTETpaiaX, 3aBUCAIIMX OT MapaMeTpa.
21. Tlonstue o0 mHTerpane no mepe. JBoitHo# nHTerpan. Ero BeuMcIeHNE IBYKPAaTHBIM MHTETPHUPOBa-
HHUEM.
22. BbluuciieHUe IWIOMAJNA U 00beMa OCPEICTBOM JIBOMHOTO MHTErpaia.
2. O0OBIKHOBEeHHBIe AHUPPepeHILHAABHBIE YPABHEHHS
1. Ilonsrue o nudpdepenunansnom ypasaennu (V). 3agaua Komu s 1Y nepsoro nopsiaxa.
2.  YpaBHEHHE C pa3JIeNsouMMuUcs rnepeMeHHbIMe. Jlnneiinoe /Y.
3. Onnoponnoe quddepeHIInalbHOe YpaBHEHHE IIEPBOTO MOPSIKA.
4.  YpaBHeHH B IOJHBIX TU(depeHnnanax.
5. 3anaua Komm s muddepeHnnanbHbIX ypaBHEHUH BBICIITINX TTOPSIIKOB.
6. VYpaBHeHHs, TOMyCKAOIIUE TOHWKEHUE MOPSIIKA.
7.  JluneiiHple onHOPOAHBIE ypaBHeHUs. OTpe/ieeHus] U CBOMCTBA.
8.  Pemenue nMHEHHBIX OAHOPOIHBIX YPAaBHEHUH C IOCTOSHHBIMU KO3 GHUIIMEHTaMU.
9.  Crpykrypa pelieHus TUHEHHOTO HEOJHOPOHOTO YPaBHEHUSI.
10. HaxozaeHue 4acTHOTO peleHus TMHEHHOr0 HEOIHOPOAHOTO YPaBHEHUS ¢ IOCTOSHHBIMH KO3 puiu-

€HTaMH U C NPaBOH YacThIO CHEMAIIBHOTO BU/A.
11. Meron BapHallii MPOU3BOJIBHBIX TIOCTOSHHBIX.
12. Hopmanbhsie cuctemsl 1Y, Pemenue cucrem 1Y ¢ HOCTOSHHBIME K03 QHIIMEHTaAMH METOIOM HCKIIIO-

YCHU.

1.

IV cemecTp

MaTemMmaTHYeCcKass CTaAaTHCTHKA

I'enepanbHasi COBOKYIHOCTh U BbIOOpKa. CTatuctudeckas (GyHKIMs pacrupenencHus. CtaTucTudeckas
IJIOTHOCTH BEPOSATHOCTH. UNCIOBbIE XapaKTEPUCTUKNA CTATUCTUIECKUX pacTpeieNICHI.
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2.  OCHOBHBIE IIOHATHUS O TOYECUHBIX OIICHKAaX mapaMcTpOB pacClpCACICHHA. OLICHKa MATEMATHYCCKOI'O OXKH-

3. Merozp! MOCTPOSHHS 3aKOHOB PACIIPEAEICHHS 10 ONBITHBIM JAHHBIM: METOJ] MOMECHTOB.

4. TIpyHIMT MAaKCUMAaJbHOTO MPAaBAOMIOI00MS.

5. JloBeputenbHbIE MHTEPBAIIBI U JOBEPUTEIbHASI BEPOATHOCTD. JJOBEpUTENIBHBIN HHTEPBAJ Ul MaTeMAaTH-
YECKOTO OKHIAHUS TP OOJIBIITIOM 00hEME BHIOOPKH.

6. [loBepuTenbHBIN HHTEPBAN AJISI MATEMATHIECKOTO OKHUIAHHUS IIPU MaJIoM 00beMe BHIOOPKH.

7. Tlonarue o CTAaTHCTHYECKUX TUIOTE3aX.

8. Bugpl runores. Kpurepuii [Tupcona 2.

9. Twmote3a o AHMCHEPCHSIX IBYX HOPMAILHBIX ciiydaiiHbix BennurnHax (CB) (Tpu HEU3BECTHBIX CPETHHUX).
I'umoTesa o aucnepcusax AByX HopManbHBIX CB (TTpH N3BECTHBIX CPETHHUX).

10. Muoromepnsie CB. @yHKIMS 1 MIIOTHOCTH pacnpezencHus nsymepaoit CB.

11. VYcnoBHble 3aK0OHBI pacnpeaeneHus. MoMeHTsI 1ByMepHoi CB.

12. HopmanbHbll 3aKOH Ha INIOCKOCTH. Y CJIOBHBIC MaTEMATHUCCKUE OXKUIAHUS.

13. Jluneitnas perpeccusl.

14. KoppensunoHHO-perpecCHOHHbIN aHann3. OyHKIMOHATIbHAS, CTOXACTHYECKasl U KOPPEISIMOHHAS 3aBU-
CHUMOCTH.

15. Ompenenenvie hopMbI MApHON KOPPEISAITUOHHON 3aBICUMOCTH.

16. PerpeccroHHBII aHATN3 TAPHOH JTMHEHHON 3aBUCUMOCTH.

17. KoppenaunoHHBIH aHAIN3 TapHOH TMHEHHON 3aBHCUMOCTH.

18. MHOXeCTBEHHEBII perpeccHOHHbIN aHanu3. CTaTHCTHYeCKUi KO (HUITMEHT MHOKECTBEHHOH JIMHEH-
HOH KOPPESIUOHHON 3aBUCUMOCTH U €r0 CBOMCTBA.

19. TIlonstue 06 omHO(aKTOpHOM AMCIIEpPCHOHHOM aHanmu3e. OOmas, GakTopHas U OCTaTOYHAsl CyMMBI
KBaJpaTOB OTKJIOHEHHH. CpaBHEHHE HECKOJIBKUX CPEIHUX METOJIOM AUCIEPCHOHHOTO aHAIN3A.

SAYET
IIT cemecTp

1. YucaoBblie H PYHKIHOHAABHBIE pPHAUABbI
Pan. Cymma pana.
OO6mre cBOWCTBA CXOAALINXCS PAIOB.
CpaBHEHHE PSIIOB C TOJIOKUTEIbHBIMU YJICHAMH.
ITpusnak cxonumoctu anambepa 1is ONIOKUTEIBHBIX PSAIOB.
PanukanbHbIA pU3HAK cXOAUMOCTH Koy 1St TIOJIOKUTEIBHBIX PSIOB.
WHTerpanbHblii IpU3HaK cxoanMocTH Kommm 1t MOJI0KUTENbHBIX PSIIOB.
3nakouepenyromuecs psaabl. Teopema JleiiorauIa.
3HaKoINepeMeHHbIE psibl. AOCONIOTHASA U YCIOBHAS CXOJANMOCTH.
OyHKINOHAIBHBIE PsIJIbl U UX CBOMCTBA.
0. Crenennsle psaapbl. Teopema AbGens.
11. CaolicTBa CTEIICHHBIX PSIOB.
12. Psn Teitnopa.
13. DKCIOHEHIUANBHBIN PsL.
14. Psgp Teisiopa i cMHYca M KOCHHYCA.
15. Berumncnenue 3HaueHUS QYHKIUN IIYTEM PasIOKEHUS B CTENIEHHON PAI.
16. BeruucneHue UHTErpaioB MyTeM Pa3yIOKEHHS B CTETICHHOM Psil.
17. TpubnmxenHo# pemenne aupdepeHIranbHbIX YPaBHEHHH C TOMOIIBIO PSAIOB.
18. TpuroHomerpuuecKue psbl.

BOoNo Ok WNE

2. Teopusa BepoOATHOCTEH

1. OcuoBHble noHATHS U onpeAenenus. CiaydaiiHble coObITH. Kiaccniyeckoe M CTaTHCTHUECKOE Ompesie-
JICHHSI BEPOSITHOCTH COOBITHSL.

2.  OcHOBHBIE TEOpEMbI TEOpUH BeposiTHOCTEH. [TomHas Tpymma CoOBITHIA.
3aBHUCUMBIEC U HE3aBUCUMBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTh. TeopeMa yMHOKEHHS BEPOSITHOCTEH.
®dopmyia moHo# BeposTHOCTH. BeposTHocTs rumnores (hopmyna Baiieca.
Crryqaitnas sennunHa (CB). 3akon pacnipeneneaus CB. @yHKIus pacpeneiacHus, €€ CBOWCTBA.
@yHKIMA IUIOTHOCTH, €€ cBoicTBa. Xapakrepuctuku CB.
bunomuanbeHeIil 3akoH pacnpenenenus CB, ero cBolicTBa, XapakTepUCTHKH.
Pacnipenenenue Ilyaccona, ero xapakTepUCTUKH.
PaBHOMEpPHOE 1 MOKa3aTENBHOE paclpeieneHns HenpepbiBHOW CB.

©ooNo Ok wW
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10. Hopmanbhslii 3akoH pacnpenenenus CB. @ynkuus miotHoctd. HopMupoBaHHOE HOpManbHOE paciipe-
nenenne. aTerpan BepostHocTel (hyakus Jlammaca.

11. BeposTHOCTP MonagaHus B 3adaHHBIA HHTEpBaI. [IpaBuio Tpex curM. ACHMMETPHS U DKCITECC.

12. BeposiTHOCTH HAacTYIUICHHUS COOBITHI MTPU HE3aBUCUMBIX HCTIBITaHUSX (hopmynbl beprymnu, [Tyaccona,
JIoKkasibHas Teopema Jlamaca.

13. 3akon 6onpmux uncen. Teopema YeOblmena, yacTHbIH ciydait TeopeMbl. Teopema beprymmm. [Tonstue
0 Teopeme JIanyHoBa.

14. TlonsTHe O ciyYailHBIX MpOLECCAaX U UX XapaKTEPUCTHUKAX.

3. METOOHYECKHE MATEPHAABI, ONPEAEASAIOINIHE IIPOOEAOYPY
H KPUTEPHH ONEHHBAHHSA CPOPMHPOBAHHOCTH KOMIETEH-
IHH IIPA MPOBEAEHHH IIPOMEXYTOYHOH ATTECTAILIHH

KpuTepuu ¢opMHPOBAHHSI OLIEHOK II0 OTBETAM Ha BOIIPOCHI, BBINOAHEHHIO Te-
CTOBBIX 3aZaHHH

»  OLICHKA «OTJHYHO» BBICTABISIETCS 00YJArOMIEMYCs, €CJTM KOJUYECTBO MPABUIHHBIX OTBETOB
Ha Borpockl coctaBisieT 100 — 90 % ot obmiero o6béMa 3a1aHHBIX BOIIPOCOB;

»  OLICHKA «XOPOIII0» BHICTABIISICTCS 00YJarOMIEeMYCsl, €CITH KOJIMYECTBO IIPABHIILHBIX OTBETOB Ha
Borpockl — 89 — 76 % ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

»  OLICHKA «Y/AOBJIETBOPUTEIBLHO» BBHICTABIISCTCS 00YJAIOIIEMYCsI, €CIIH KOJIMYECTBO TPABHIIb-
HBIX OTBETOB Ha TECTOBBIE BOMPOCHI — 75 — 60 % oT 00111ero 00bEMa 3aJaHHBIX BOIIPOCOB,

»  OLICHKAa «HEYJAOBJIETBOPUTEJIBLHO» BBICTABISICTCS OOY4arOMIEeMYCs, €CIM KOJHMYECTBO TIpa-
BHJIbHBIX OTBETOB — MeHee 60 % oT o01iero o0bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepnu ¢opMHPOBaHHSI OLIEHOK IIO Pe3yAbTaTaM BBINOAHEHHS 3aJaHHH

«OT1an4HO / 3a4TEHO» — CTABUTCS 32 PabOTY, BHIMOJIHEHHYIO MOJHOCTBIO 0e3 OmMOOK U Hegoue-
TOB.

«Xopomo / 32a4TeH0» — CTABUTCS 332 PadOTY, BHIMOIHEHHYIO MMOJHOCTHIO, HO MPU HAJTMYHUU B HEH
He 0oJiee 0JTHOM HErpyOoii OITMOKK U OJTHOTO HeJoueTa, He O0JIee TpexX HEeJA0UYETOB.

«YI0BJIETBOPUTEJIBHO / 3a4TEH0» — CTABUTCS 32 pabOTY, €ClU 00yJarOIINiiCs TPABUIIBHO BBIOJ-
HUI He MeHee 2 / 3 Beeil paOOThI HITH JOMYCTHIT He O0siee 0JJHOM rpy0oit OIHOKH U IBYX HEJ0YETOB, HE
Oosiee ofHOM TpyOOIt M 0AHOI HerpyOoii omMOKH, He OoJiee TpeX HerpyObIX OMMOOK, OJJHON HEerpy0oii
OIUOKH ¥ JIBYX HEIOYETOB.

«Heyn0B/1eTBOPHTEJIbHO / HE 32YTEHO0» — CTABUTCS 33 pabOTy, €CIIU YHCIIO OUIMOOK M HEJIOUYETOB
MPEBBICKIIO HOPMY JIJIsl OLICHKH «Y/IOBJICTBOPUTEIILHO» MM MPABUIILHO BBITIONHEHO MeHee 2 / 3 Bceid
paboThI.

Buowl owubox:

V' 2pybbie ouubK: He3HAHUE OCHOBHBIX NOHAMULL, NPAGUL, HOPM, HE3HAHUE NPUEMO8 PeUleHUs. 3a-
0au; owudKY, NOKA3vleaowue HenpasuIbHoe NOHUMAHUE YCII08US NPEONOHCEHHO20 3A0AHUSL.

v’ nezpybule owubKu.: HeMOYHOCMU HOPMYIUPOBOK, ONPEOeNeHUl,; HEPAYUOHALbHbL 6b1O0D X00d
peuenus.

V' Hedouembvl: HepayUOHAIbHbBLE NPUEMbL BLINOTHEHUS 3A0AHUSL; OMOCTbHbIE NOZPEUHOCU 8 (hOop-
MYUPOBKE 8b160008, HEOPENHCHOE BbINOTHEHUE 3A0AHUS.

KpuTepuu ¢opMHPOBAHHSI OLIEHOK IO 3K3aMEHY

«OTJIHYHO» — CTYJEHT NPUOOPEN HEOOXOqMMbIE YMEHHMSI M HABBIKH, IIPOIEMOHCTPHPOBA HABBIK
NPAKTHYECKOTO NMPUMEHEHUS MOIYUYEHHBIX 3HAHUM, HE JOIYCTUII JIOTHYECKUX M (haKTHIECKUX OILIH-
OOK.

«X0po1Io» — CTYIEHT PUoOpeN HEOOXOAUMBIEC YMEHHS U HABBIKH, ITPOJAEMOHCTPHPOBAI HABBIK
HpaKTI/I‘-ICCKOFO HpI/IMeHeHI/IH HOJIy‘-IeHHBIX 3HaHIflf/'I; I[OHYCTI/IH HC3HAUYUTCIIBHBIC OLHI/I6KI/I N HCTOYHO-
CTH.
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«Y10BJIETBOPHUTEIbHO» — CTY/ICHT JIOMYCTUJI CYILIECTBEHHBIE OIIUOKH.
«HeynoB/1eTBOPUTEJIBHO» — CTYICHT JAEMOHCTpUPYET (pparMeHTapHble 3HAHUS H3Y4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOIMMbIC YMEHHS U HABBIKH, JIOMYIEHBI TPyObIe OIIHOKH.

KpuTepuu (poOpMHPOBAHHSA OLIEHOK II0 3a4eTy

«3a4TeHo» — CTYJICHT JEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3/IeNOB IPOrPaMMBI H3y4aeMOTO
Kypca, ero 0a30BBIX MOHATHH M (PyHIAaMEHTAJIBHBIX MpoOJieM; mpuoOpen HeoOXOIUMBbIE YMEHUS U
HaBBIKH, HE JOMYCTUI (PAKTUUECKUX OIMIMOOK IPH OTBETE, MOCIEAOBATEIbHO U JIOTHYHO M3JIaraeT Teo-
peTUYECKHi MaTepual, J0MycKas JTUIIb HE3HAYUTEIbHbBIC HAPYIIEHUS OCIEJ0BATEIIbHOCTH N3TIOKECHHUS
¥ HEKOTOpBIE HETOYHOCTH.

«He 3a4TeHO» — CTyIEHT IEMOHCTPUpPYET (parMEeHTapHbIE 3HAHUS OCHOBHBIX Pa3/ejioB IpO-
rpaMMBbI M3y4aeMOro Kypca, ero 0a3oBbIX MOHATHH M (QyHIaMEHTaIbHBIX MpobiaeM; caabo BeIpaXKeHa
CIIOCOOHOCTH K CAMOCTOSATEIIEHOMY aHATUTHYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPYTHEHHS B U3JI0)KEHU T
Marepuaa, OTCyTCTBYIOT HEOOXOAMMBIE YMEHHUS U HABBIKH, JIOIYIIEHBI IPyOble OMIMOKN U HE3HAHUE
TEPMHUHOJIOTHH.
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