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1. IIEJIM OCBOEHUSI JUCLUMUILIUHBI (MOY.15T)

1.1

Lenbto n3ydeHus: TUCIMIUIMHBL «MaTeMaTHKay SIBISETCS TIOATOTOBKA CTYIEHTOB MO0 MaTeMaTuke - 0a3bl ISl OCBOCHHS
psiaa oOIeHay HbIX AUCUUILIUH U AUCIUIIINH TpodecCHOHaIbHON HAapaBIeHHOCTH, CIOCOOCTBYIOIINX TOTOBHOCTH
BBIIMMYCKHUKA K M IUCIUILTHHAPHONW YKCIIEPUMEHTAIbHO-UCCIICA0BATEILCKON ISATEILHOCTH, U ()OPMUPOBAHNE
MaTeMaTHYECKOH KYJIBTYpPBI OYIYIIEro CIeIHaInCTa.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.11

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

OIIK-1 Cnocoben MNPUMCHATH €CTCCTBCHHOHAYYHBIC 06LHCHH)KeHepHBIC 3HAaHUA, METOAbl MAaTEMATUYCCKOI'O aHajiu3a 1
MOACIINPOBAHUA, TCOPETUICCKOIO U DKCIICPUMEHTAJIBHOI'O UCCIICJOBaHUS B HpO(i)eCCI/IOHaHI)HOI\/'I JACATCIBbHOCTH

OIIK-1.1 ITpuMeHsIeT METOABI BBICIIICH MaTEMATHKH JJIs PEIICHH 3a1a9 TPOo(HEeCCHOHATBHON AeATEIbHOCTH

B pe3yabrare ocBoOeHUs1 AUCHMILIMHBI (MOAYJIs1) 00Y4aIOLIMIICA J0/IKeH
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3HaTh:

3.1.1

OCHOBHBIE TTIOHATHS H METO/IBI MATEMaTHIECKOT0 aHAIN3a, aHATUTHYECKOW TeOMETPHH U JIMHEHHOH anreOpsl,
i hepeHnnaTbHOr0 U HHTErPATbHOI0 HCUUCIICHUS, TEOPUU BEPOATHOCTEH H MATEMAaTHIECKOH CTATHCTHKH.

3.2

YMmeTh:

3.2.1

MIPUMECHATh MaTEMATUYCCKNUC MCTOBI IJIA PEHICHUA MPAKTUICCKUX 3a1a4;.
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Baagers:

3.3.1

MCTOAAaMHU MaTEMaTH4YCCKOI'o aHallu3a, AHATMTUYECKOU T'COMETPUHN U JIMHEIHOMN anre6p1,1, zmdpcbepeﬂunanbﬂoro n
HUHTETPAJIBHOI'O NCYHUCIICHHA.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon

3aHATHA / Kvpe

HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHS/ Cemectp | HacoB | I[Ipumeuanue

Pazgen 1. JIuneiinas anredpa

1.1

Omnpenenureny, ux cBoiictea. Teopema Kpamepa. Meron Kpamepa pernenus 1 2
CHCTEM JIMHEWHBIX ypaBHEHHUH. Anre6pa Matpuil. CBOMCTBa omepanuii.
O6partHas Matpuiia. MaTpuaHbBIi METO/T PEIICHUS] CHCTEM JIMHEHHBIX
ypaBHeHuil. /JIex/

1.2

Brruncnenue onpenennurenei BToporo, TpeTbero Nops,iKoB. Beruncienue 1 4
MHUHOPOB U anreOpanyeckux JOMoaHeHUH. MaTpuIsl U 1eHCTBUS C HUMU.
Haxoxnerne oOpatHOit MaTpuIlpl. PerieHre cucteM TUHEHHBIX YpaBHEHUHA
Metogamu Kpamepa u obparaoit matpunsl. /IIp/

1.3

Panr matpurel. COBMECTHOCTD CHCTEMBI IMHEWHBIX YPaBHEHHUH, Teopema 1 1
Kponekepa-Kanennmu. Meton "aycca. /Jlex/

1.4

Brruncnenue panra matpuusl. Perienue cuctem merogom [aycca. Perienue 1 2
OITHOpPOIHEIX cucteM. /IIp/

Paznen 2. AHaiMTHYeCKasl TeOMeTPUS

2.1

BexkTtopsl. JInHeliHbIe onepaliy Ha/l BEKTopamu. basuc Ha MI0CKOCTH U B 1 2
npoctpancTBe. CKaISpHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHUS, UX
cBoiictBa. [ToHsTHE O IMHEHHOM TIpocTpaHcTBe. /JIek/

2.2

CrnoxeHue BEKTOPOB, YMHOKEHHE BEKTOpa HA YUCI0. MOIyIh U HAIIPaBIISIOLIHE 1 4
kocuHychl. CKaJsipHOE IPOM3BEEHUE BEKTOPOB BekTopHOE U cMelTaHHOe
Ipou3BeieHHe BeKTopoB. VX npunokenus. JInHelHOe MpocTpaHCTBO, TUHEHHAS
HEe3aBUCHMOCTh, Oasuc. /TIp/
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IIpsimast Ha TUIOCKOCTH, TpsAAMAst ¥ INTOCKOCTB B IIPOCTPAHCTBE: CIIOCOOBI 1 1
3aJjaHus, B3aUMHOE PACIONOXKEHHE, YIIIbI U paccTosiHus. /JIex/
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OCHOBHBIE 33/1a4H AHATUTHYECKOI T€OMETPHUH Ha TIIOCKOCTH U B IIPOCTPAHCTBE. 1 4
MonsipHas cucrema koopanHat. Kpussie BToporo nopsiaka. OCHOBHbIC 3312491
aHanmuTH4Ieckoit reometpun. /Ilp/

Pa3nen 3. BBegenne B MaTeMaTHYeCKUH aHAJIN3

3.1

TousTre GyHKIMH, Tipeaea QYHKINU 1 ocieaoBaTeIbHoCTH. OCHOBHBIE 1 2
TEOPEMBI O TIpeieiiax, 3aMevaTelIbHbIe Mpeebl. beCkoHeUHO MalTbie 1
OECKOHEYHO OOJIbIINE BEIMYNHEI, 9KBUBAICHTHbIE BEIMUUHEL. /JIeK/
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Onpenenenue npenena. Heonpenenennoctu suga 0 / 0 u [1/ [1. 3ameuarenbHbIe 1 4
npezaensl. DkBuBaneHTHbIe BM BennuanHbl. HenpephIBHOCTD U TOUKA
paspeiBa. /Tlp/
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HernpepbIBHOCTh (PYHKIIUM B TOYKE, HENIPEPHIBHOCTD 3JIEMEHTapHBIX (QYHKIIHHA.
CaoiicTBa (yHKUMIA, HEIPEPBIBHBIX Ha OTpe3Ke. TOYKN pa3phiBa U UX
knaccudukarys. /JIex/

Paznen 4. IndpepenuuanbHoe ncuuciaeHue pyHKIuii oqHoN nepemMeHHOM
(POoI1)

4.1

Omnpenenenue NpPOU3BOAHON, OCHOBHBIE ITpaBIiIa U (hepeHIUPOBAHNUS.
IIpousBomHas coxHOM U 00paTHO# QyHKIMK. [Tpor3BoAHAS MapaMeTpUIECKON
n HesBHOW QyHKIuH. JJnddepennnan. YpaBHeHHUsS KacaTeIbHON W HOPMAJIH.
Caoiicta nuddepenimpyemsix ¢pyrxnuii. Teopemst Poms, Jlarpamxa,

Kormm. /JIex/

4.2

Berancnenye npon3BoaHbIX U quGepeHnnanoB GyHKINi OAHOH epeMEeHHOM.
Brramcienue Ipon3BOIHBIX CIOKHBIX, HESIBHBIX 1 ITapaMeTPUIECKUX (QyHKIHH.
Berunciaenne Ipon3BOIHBIX BBEICIINX MOPsAKOB. HaxoxkneHue npenesnos ¢
HcHonb30BaHueM npasuia Jlomurans. /I1p/
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[Mpasuito Jlonurans aist BBIYUCICHUS IIpesienioB. McenenoBanue GyHKIMH ©
TIOMOIIIBIO MTPOU3BOJHBIX. FIHTEpBaIbl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAIIBI
BBIITYKJIOCTH ¥ BOTHYTOCTH, TOYKH Iepernda, acuMnTotsl. [locTpoenue rpaduka
¢ynkuun. Hanbonbiee u HauMeHbliee 3HaueHus pyHKIUU Ha oTpeske. /Jlex/
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HccnenoBanue QyHKUMH ¢ TOMOIIBIO TPOU3BOAHBIX. HaxoxeHne Touex
JKCTpEeMyMa U ToUeK neperuda. Haxoxaenue acumntot rpaduka GyHKIHMH.
IMomHoe uccnenoBanne GpyHKnui u noctpoeHue rpaduxos. /TIp/

Paznen 5. JuddepenunanbHoe ucunciaenue GyHKIMI HECKOJIbBKHX
nepemennbix (PHIT)

5.1

OcCHOBHBIE MOHATHSA: 00JIaCTh ONPEACTICHHUS, TUHUN YPOBHS, peJie,
HETIPEPBIBHOCTH. YacTHBIC IPOM3BOIHEIC, TOTHBINA TG GepeHIHa,
TEOMETPUUYECKUI CMBICI YaCTHBIX IIPOU3BOAHBIX U MOJTHOTO M depeHnunana,
KacaTeslbHas IIIOCKOCTh X HOPMalb K MoBepxHoCTU. ['paguent. /Jlex/
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Haxoxxnenue yacTHbIX pou3BoAHBIX U Auddepenunanos OHIIL. [Ipoussoanas
0 HanpaBieHuo. ['pajrieHT. 3a1aun Ha HauOOJbIIIee U HANMEHBIIIECe
3navenue. /I1p/
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YacTHbIE TPOU3BOAHEIE U A (hepeHIIHaBI BEICIIHX HopsAakoB. Heobxoxmnmele
1 JJOCTaTOYHBIE YCIOBHS KCTpeMyMa (DYHKIIMH MHOI'MX IIEPEMEHHBIX.
VYenoBHbIH 3kcTpeMyM. Hanbosnbiee 1 HanMeHbIee 3HaUCHUE (DYHKIMH B
3aMKHyTOH obmactu. /JIex/

Pazgen 6. UuTerpanbHoe ucunciesue ®OII

6.1

[TepBooOpasnas. HeomnpeneneHHbIil HHTETpal U ero cBoiicTBa. Tabnuma
nnTerpanoB. OCHOBHBIE IPUEMbl HHTETPUPOBAHMS: ITOABEICHUE T10]] 3HAK
muddepennmana, HHTETPHPOBAHNE IO YACTSIM, 3aMeHa IEPEMEHHOM.
OmnpeneneHHBII HHTETPAT U €r0 CBOMCTBA. ['eoMeTpruUecKie IPHIOKEHHS
OIpE/IeIIEHHOTr0 MHTErpaJia: IIoMa b INIOCKOH (DUTYpHI B ICKapPTOBBIX U
TIOJSIPHBIX KOOPIAMHATAX, JUIMHA JYTH KPUBOH, 00beM Tela BpareHus. /JIex/

6.2

HemnocpencreenHoe MHTETpHpOBaHUe 1o popMynaM. Beraucienue
MIePBOOOPA3HBIX C IIOMOIIBIO 3aMEHBI IEPEMEHHBIX U 0 9acTsIM. MHTerpaisl,
coZieprKalllie KBaApaTHbIN TpexuiieH. Pamonansable 1podu. MHTerpupoBanue
HEKOTOPBIX HPPALMOHATBHBIX M TpUroHoMeTpuieckux Qynxuui. /Ip/

6.3

HecoOcTBeHHBIC HHTETPAJBI: HHTETPAJT 0 OECKOHETHOMY IIPOMEXKYTKY,
HHTETPAJT OT HEOrpaHMIeHHOH (pyHKIHH. [IpH3HAKKM CXOXUMOCTH
HECOOCTBEHHBIX MHTETpajoB. /JIek/

6.4

OrmpesienieHHbIE 1 HECOOCTBEHHbIE HHTETPAITBI. [ €OMETpHUUECKUE TPHITOKEHUS
omnpeneneHHoro uarerpana. /IIp/

Paznen 7. UnuTerpanbuoe ucuucienue OHII

7.1

IonsTue 06 uHTErpane no Mepe. JBoitHolt HHTErpai: onpeneneHe, CBOHCTRA.
Beluncienne ABOMHOro MHTErpaa B 1eKapTOBbIX KOOpAWHATAX CBEIECHUEM K
[IOBTOPHOMY MHTErpaily. 3aMeHa IEpEMEHHbIX B IBOMHOM HHTETPAJIE.
[Tpunoxenus aBoiHOro MHTErpana. /JIex/

7.2

BerurncieHie ABOHHBIX HHTEIPAJIOB B JICKAPTOBBIX U MOSIPHBIX KOOPIMHATAX.
V3sMeHeHMe opsiiKa HHTErPUPOBAaHKs B IBOMHOM MHTerpaie. IIpuioKeHms
JTBOMHBIX UHTErpaos. /I1p/

Pasznen 8. O0bikHOBeHHbIe A depeHnuaiIbHbIe ypaBHeHus (1Y)




8.1

OcHoBHble TIOHATHUS. []Y IepBOro nopsijika, HHTErpupyeMble B KBapaTypax:
ypaBHEHHMS € pa3AesIOLMMUCS TIEPEMEHHBIMHU, OTHOPOAHbIE YPABHEHHUS,
JIMHEHHbIC YPaBHEHHUS, ypaBHEHUsI BepHyIIn, ypaBHEHUSI B MTOIHBIX
nuddepennnanax. /Jlex/

8.2

VYpaBHeHuUs, JONMYCKarOIe MOHWKeHue nopsaaka. Jluneitnsle 1Y n-ro nopsaxa:
CBOICTBA pelIeHUH 0MHOPOJHBIX U HEOMHOPOIHBIX YPaBHEHUH, CTPYKTypa
obtero pemenus. /JIex/

8.3

Jluneiinsie quddepeHnnansHble ypaBHEHHS C TOCTOSHHBIMA KO3 (hUIIMEeHTaMu.
Mertoa BapHaIiy IIOCTOSHHBIX, YaCTHOE PEIICHHE HEOIHOPOIHOTO YPABHCHHUS C
[IPaBOil YaCThIO CIEIHANBHOro Bua. /JIex/

8.4

Pemrenuie 1Y BBICIIMX NOPSIKOB, TOMYCKAIOIINX TOHM)KEHUE MOPSIIKA.
Jluneiinsie omqHOpOoaHBIE /1Y n-0ro mopsika ¢ IIOCTOSHHBIME KO QHUITEHTaMH.
Pemenne mrHEWHBIX HEOOHOPOXHBIX J{Y ¢ mocTosHHBIME Kod(durmeHTamMu co
crenualbHON IIpaBoil yacTbio. MeTos Bapuauy Mpon3BOJIbHBIX

MoCTOsTHHBIX. /T1p/

Paznen 9. YuciioBbie 1 GyHKUIHMOHAIBHBIE PSABI

9.1

OCHOBHEBIE OIPE/ICIICHNS, HEOOXOIUMBIN IPH3HAK CXOAUMOCTH PSa.
HOCTaTO'-iHbIe MpHU3HAKHU CXOAMMOCTH YUCJIOBBIX PAAOB € IMMOJIOKUTCIbHBIMU
YJIeHaMHU. 3HaKOePEMEHHBIE Psiibl, a0COMIOTHAS U YCJIOBHASL CXOAUMOCTb.
3Hakogepeayrommecs paasl, mpu3Hak Jlefionumna. /JIex/

9.2

Uucnossle psasl. JlocTaToYHBIE IPU3HAKY CXOAUMOCTH: IpHU3HAK Jlamambepa u
paaukanbHbli npu3Hak Komu. MaTerpansabiii npusHak Komm. [pusnaku
cpaBuenus. /T1p/

9.3

3nakonepeMeHHble psaabl. [Ipu3Hak JlefiOHuIa. YenoBHast 1 abCoMoTHAS
cxomumocTd. DYHKITMOHATBHBIE U CTENICHHBIC PAIbl. Pagmnyc cxomumoctu. /TIp/
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O6uacth cXomUMOCTH (DYHKIIMOHATIBHOTO psifa. PABHOMEpHAsT CXOUMOCTb,
g depeHIHpoBaHIe U HHTETPUPOBAHHE PABHOMEPHO CXOSIIMXCS PSIOB.
CreneHHbIC PAABL: HHTEPBAJI CXOAUMOCTH, paguyc cxoxumoct. Pan Teitnopa.
Pa3noxxeHne HEKOTOPHIX NIEMEHTApHBIX (QYHKIHMi B psax Makiopera. /JIex/

9.5

Paznoxenne Gpyakmuii B psasl Teitnopa m Makiopena. Beraucinenne GyHKIuu ¢
3a/laHHON TOYHOCTHIO. BbIUrclieHHe NHTErpaoB ¢ IOMOILBIO psAaoB. Penienue
Y ¢ nomoisio psaos. /Tlp/

Paznen 10. Teopus BeposiTHOCTEI

10.1

IIpocTpaHCTBO 3IIeMeHTapHBIX cOOBITHIA. AnreOpa cobbrTuii. Kimaccuueckoe
orpeeseHne BEpOITHOCTU. TeopeMa 0 BEpOSITHOCTH CYMMBI COOBITHIA.
VYcnoBHbIe BepossTHOCTH. DopMyIIbl OMHOM BeposiTHOCTH U Baiteca. /JIex/

10.2

Teopwust BeposTHOCTEH. DIIeMEHTHI KOMOMHATOPUKH. ANredpa COOBITHIA.
®opmyna nomHoi BepositHocTH. Dopmyina baiteca. /TIp/

10.3

Teopema 0 BEpOATHOCTH TPOU3BeACHUS cOObITHIA. [ToHITHE
MIOCIIEI0BATEIbHOCTH HE3aBUCUMBIX UcTIbITaHui. Cxema bepHynmu u
nonuHoMuaneHas cxema. Ilpenensusie Teopemsl ITyaccona u Myaspa-Jlamnaca.
CirygaitHple BeJTYMHBI (IUCKPETHBIC U HETIPEPHIBHbIC). 3aKOH pacIpeaeIeHus
(pyHKIHA pacpeeneHus, P pacipeeNICHUs, INIOTHOCTh PAaCIIpeeNICHuUs).
Yucnoseie xapaktepuctuku CB. /Jlex/

10.4

Cnyuaiinbie Benuuunbl (CB), 3akoHbI uX pacnpenenenus. Xapakrepuctuku CB.
BuHoMuanbHbIN 3aK0H. 3aKOH PEIKUX sIBICHUN. PABHOMEpPHOE U IIOKa3aTeIbHOE
pacmpenenenus. HopmansHoe pacnpenenenue. [IpenensHble TeOpEeMbI TEOPUT
BepositHocTel. /T1p/

10.5

IIpuMepsl pacnpeiesicHuii: paBHOMEPHOE, OMHOMHUaAIBHOE 1 Jp. HopMmasbHoe
pacripeieieHie M €ro CBOWCTBa. 3aKOoH 0obInX uncel. Teopema
Yeorrimena. /JIex/

10.6

Msuoromepasie CB, dynxuus pacnpenenenus nsymeproit CB. IInotHocTs
pacnpenenenus apymepHori CB. YciioBHbIe 3aK0HBI pactipenencHus. JInnerHas
perpeccust. /TIp/

Pa3pen 11. MaTemaTudeckasi CTaTHCTHKA

BapuaunoHHbI# psii, THCTOrpaMMa M OIMIOH YacTOT. DMIUpUIEcKas QYHKIHS
pacnpenenenus. BeibopouHoe cpennee, BEIOOpouHas aucrepcus. Touednbie u
HHTEpBAILHEIC OIeHKHU. [locTpoeHne ToBepHUTENbHBIX HHTEPBAJoB. /JIex/

Bri6opounsnit meron. [TocTpoeHe TOMTUTOHOB 9aCTOT B THCTOIPAMMBI.
YucioBbIe XapaKTEPUCTUKH BEIOOPKHU. ToueuHble M HHTEPBAIBHBIEC OLICHKU
IIapaMeTpoB PacIpeAesICHNs] HopMalbHO pactpenenennoi CB. /I1p/




11.3

Craructudeckue runoTessl. [IpoBepka runore3sl 0 HOPMAJIBHOM PaclpeeIeHUH
TeHepaIbHOM COBOKYIHOCTH 10 KpuTeputo [Tupcona. @yHKIMOHAIbHAS,
CTOXAaCTHYECKas U KOpPEeJALHOHHAs 3aBUCHMOCTH. OtnpenencHue GopMbI
NapHOU KOPPEJIALMOHHOM 3aBUCUMOCTH. PerpecCHOHHBIM aHAIU3 B IapHOU
JTUHEHOH 3aBucuMocTH. KoppenssinoHHbIN aHaau3 B MapHOW JIMHEHHON
3aBUCHMOCTH. /JIek/

IIpoBepka runoTe3s 0 HOPMAILHOM paclpeesIeHUH T'eHepaIbHON
COBOKYITHOCTH 110 KpuTepuio [Inpcona. IIpoBepka CTaTHCTHIECKUX THIIOTE3 O
napameTpax pacIpeieneHHs TeHepaabHoi cOBOKYMHOCTH. /IIp/

DneMeHTHI KOpPEeSLIHOHHO-PerpecCuOHHOr0 ananusa /I1p/

Paznen 12. CamocrosiTeibHas padora

12.1

CamocTosITenbHOE U3YUCHUE TEOPETUUECKOro MaTeprana 1.
Kanonndeckue ypaBHEHHsI KPUBBIX BTOPOTO MOPSIIKA.

2. IlpenenpHblil nepexon B HepaBeHCTBE. IIpu3HaKky cyliecTBOBaHUS IIpeea.
3amMeuaTeNnbHBIC IPEAEIEL.

3. ®opmyna Teitnopa

4. Octatounslii wieH (opmynel Telinopa B Gopme Jlarpanxka.

5. lpencraBnenne HEKOTOPhIX (QyHKIUI 10 Gopmyne Teitiopa.

6. ITpunoxenus Gopmyns! Teitnopa k uccienoBaHUIO (YHKIUIL.

7. Jluneapusariyst QyHKITUH.

9. YcI10BHBIE SKCTPEMYMBI YHCIIOBOH (DYHKITHH HECKOIBKUX ITIEPEMEHHBIX.

9. I'mobanpHBIE SKCTPEMYMBI YHCIOBOI (DYHKIMH HECKOIBKHX IEPEMEHHBIX.
/Cp/
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12.2

IToaroroska k sekuusam /Cp/

12.3

IToxgroroBka K MpakTHYECKUM 3aHATHIM /Cp/

32

12.4

KonTponsHnas pabora /Cp/

8,6

12.5

OIEHKH OIpe/ICIICHHOr0 HHTErpaia /Cp/

12.6

IMoxroroska k nekuusm /Cp/

12.7

INoaroroBka k mpakTuyeckuM 3austusM /Cp/

32

12.8

KontponsHast pabdora /Cp/

8,6

12.9

CamocTosITeNnsHOE U3YUCHUE TEOPETUUECKOro MaTeprana 1.
Pasnoxxenune QyHkumid B creneHHbie psabl. Pan Tetinopa.

2. BrlunciieHne WHTETpajoB MPH ITOMOIIN CTEIEHHBIX PSIOB.

3. IIpubmmkenHoe penreHne Au¢hepeHIIaTbHBIX YPaBHEHHH C TOMOIIBIO
CTEMEHHBIX PSAJIOB.

4. TpUrOHOMETPUYECKHE DSIIBI.

5. [loBTOpHBIE HE3aBUCHUMBIE UCITBITAHUS

6. IlpenenbHbIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

7. MHOrOMEpHBIE CIIydailHbIE BEJIWYUHBI.

8. BBezseHHEe B TEOPHIO CITyJaifHBIX IPOIIECCOB.

9. DneMeHTHI TEOPUH MapKOBCKUX IeTIeil.

10. MeTonpl MOCTPOEHUS] 3aKOHOB PACHPEAEICHUS 10 ONBITHBIM JaHHBIM.
11. MeTon MOMEHTOB.

12. MeTon MakCHMaTBHOTO TIPABIOTIOA00NSI.

13. TIpoBepka CTATHCTHYECKUX THUIOTE3

14. Tunore3a o aucnepcusix ABYX HOPMAaJbHBIX CIy4alHBIX BETUUUH.

15. I'nmore3a 0 MaTeMaTHIECKUX OXKHIAHUSAX JBYX HOPMAJBHBIX CITydaifHBIX
BEJINYUH.

16. DneMeHThl MHOKECTBEHHOTO KOPPEJISILIMOHHO-PETPECCHOHHOTO aHaIM3a.
17. MHOXXEeCTBEHHBI KOPPEIAIMOHHBIA aHAJH3.

18. MHO>XXECTBEHHBII PErPECCUOHHBIN aHAIU3

19. DneMeHTHl AUCHEPCHOHHOTO aHAIIN3a.

20. O6mmas, GakTopHas W OCTATOYHAs] CYMMbI KBaJpaTOB OTKJIOHCHHH.

21. Ca3p Mex Iy 00mIel, pakTopHOH U ocTaTouHOM cymmamu. /Cp/

20

12.10

IToxroroka k sekuusm /Cp/

12.11

[oaroroBka K MpakTHYECKUM 3aHATHIM /Cp/

32




12.12 | KonTtponeHas pabora /Cp/ 3 8,6
Pasznes 13. KoHTakTHBIE Yachl HA AaTTECTALMIO
13.1 KonTponsHas pabora /KA/ 1 0,4
13.2 Dx3amen /KD/ 1 2,3
13.3 Kontponsnas padora /KA/ 2 0,4
13.4 3ayer /KD/ 2 0,15
13.5 KontponbsHas padora /KA/ 3 0,4
13.6 Oxk3amen /KD/ 3 2,3

5. OHEHOYHBIE MATEPHAJIBI

OHOC.

OrneHouHbIE MaTepUaNbl IS TPOBEACHUS TIPOMEKYTOYHOW aTTECTAIMU OOYYArOIIUXCsl MPUBEICHBI B MIPUIOKEHUH K
paboueii mporpaMme TUCIUTUIAHBL.
@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO AUCHUILTHHE (MOIYIIO), BUABI 3aaHUMi, KPUTEPUH UX OLICHHBAHMS,

pacmpeeneHre 0auToB IO BUIAM TEKYIIEro KOHTPOJIS pa3padaThIBalOTCS MPEIOAaBaTeIeM JUCIUIUINHEI C YISTOM €€ CIICIIA(UKH 1
JIOBOZIATCS 1O CBEACHHS O0YJaIOMNXCS HA TIEPBOM YIeOHOM 3aHSTHH.
Tekymuii KOHTPOJIb YCIICBAEMOCTH OCYILECTBISCTCS MPEHONaBaTeNieM IUCUHUIUIAHBI (MOIYIs) B paMKaX KOHTAKTHOM
pabOTHI U CAMOCTOSTEIBEHOH paboThl 00yJaromuxcs. s GUKCHpOoBaHHS Pe3yIIbTaTOB TEKYIIETO KOHTPOJISI MOXKET HCIOJIB30BATHCS

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIINMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJIA)

6.1. PexomeHnayemasi iuTeparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O1. aapec
TBO, TOJ1
JI1.1 [Conosses U. A., IMpakTrdyeckoe pyKOBOACTBO K PEIICHHUIO 3a/ad 0 BBICIIEH CIIb.:
IlleBenes B. B., Matematuke. JInHeiHas anreOpa. BekropHas anrebpa. Jlanb,
UYepssikos A. B, Amnanutnyeckas reoMeTpusi. BBejeHne B MaTeMaTHUECKUI 2009
Perun A. TO. aHanmu3. [Ipon3BoaHAs U ee IPUIIOKEHNUS: yaeb. 1mocodue s
BY30B
JI1.2 |TyranbaeB A. A, Teopus BeposTHOCTEH U MaTeMaTHUYeCKask CTAaTUCTHKA: yueo. CIIb.:
Kpymun B. T rocobue A1 By30B Jlans,
2011
JI1.3 | Hlumages B. C., Bricmas matemaruka: yuebHoe nocodue s 6akaaaBpoB Mockaa:
Tuxonosa A. H. IOpaiir,
2013
JI1.4 |IIuckynos H. C. JuddepennuanbHoe ¥ HHTErpanbHoe ueurciaenus. B 2 1. T. M.:
1: y4e06. mocobue 1151 BTy30B WuTterpan
-IIpecc,
2008

6.1.2. lonotHUTE/IBLHAS JIUTEPaTypa




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, IOl
JI2.1 |ConoBeeB U. A., [IpakTryeckoe pyKoBOACTBO K PELICHUIO 3a/1a4 110 BBICIICH CII6.:
Ilesenes B. B., MmaTteMaTuke. Kpatnsle unterpansl. Teopus nomns. Teopus Jlans,
UYepssakos A. B., (yHKIHI KOMIUIEKCHOTO IepeMeHHOro. OObIKHOBEHHBIE 2009
Penun A. 1O. nuddepeHIranbable ypaBHEHHS: yue0. MocoOue s By30B
J12.2 | PaOymko A. II. WupuBuayanbHble 3ajaHus 10 BbICIIEH MaTeMaTuke. B 4 4. MuHck:
Y. 1. JIuneiHas 1 BeKTOpHas anredpa. AHaTUTHICCKAs Bermaiim.
reometpus. Juddepennmanbaoe ucuucaeHue GyHKIHA k., 2011
OZIHOH TIepeMEeHHOI: yue0. 1mocobue Juist By30B
JI2.3 | PaOymko A. II. WnnuBuayanbHble 3aaHus 10 BbICIIEH MaTeMaTuke. B 4 4. MuHck:
Y. 2. KommuiexcHble uucia. Heonpenenenusle u Bermaiim.
orpeneNeHHble HHTerpaibl. OYHKINN HECKOIbKUX k., 2011
nepeMeHHBIX. OOBIKHOBEHHbIE U hepeHnnaIbHbIC
ypaBHEHUS: yued. mocoOue AJisl By30B
JI12.4 | Cemenos B. A. Teopust BepoATHOCTEH 1 MaTeMaTUYECKasi CTATUCTHKA! CaHKT-
ydae6Hoe mocobue i OakalaBpOB U CIICIIUAIUCTOB. Ietepbyp
CraHaapT TpeTbero NOKONeHHs r: [Turep,
2013
JI2.5 |bepxoB H. A., Kypc MaTeMaTnku U1 TEXHHYECKUX BBICIINX YISOHBIX CaHkr-
Maptsinenko A. U., 3aBezieHni. Y. 4. Teopus BepoATHOCTEH U MaTeMaTH4ecKas [etepOyp
IMymkaps E. A., CTaTUCTHKA: y4eOHOe II0coOue IS By30B r: JIans,
Ivmranus O. E., 2013
Munocnesa B. b.,
IIymkaps E. A.
JI2.6 |IIuckynos H. C. Juddepernnanbaoe u HHTETrpaNsHOE UcunciaeHns. B 2 1. T. M.:
2: yue0. mocobue 115l BTy30B WnTterpan
-IIpecc,
2007,
2008

6.2 I/IH(l)OpMalII/IOHHbIe TEXHOJ0I'd’, HCITOJIB3yEeMbI€ IIPU OCYLIECTBJICHUH OﬁpaBOBaTeJILHOFO nponecca mo JMcuuiJiniHe

(Mony.t10)

6.2.1 IlepeyeHb JMIICH3HOHHOIO M CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecreyeHHs

6.2.1.1

Microsoft Office 2010 Professional

6.2.1.2

6.2.1.3

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 TAHHBIX U HH()OPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

zbMATH — camas moiiHast MaTemMaTiueckas 0a3a JaHHBIX, OXBATHIBAIOIIAS

6222

Matepuaisl ¢ koHna 19 Bexa. zbMath conepxxut oxono 4 000 000 qoxyMeHTOB, U3

6.2.2.3

6omee 3 000 xypranos u 170 000 kHHT 110 MaTEeMaTHKE, CTATHCTUKE, MHPOPMATHKE, a

6.2.2.4

TaKKe MalIMHOCTPOSHHIO, (PM3UKE, ECTECTBEHHBIM HayKaM U JIp. - zbmath.org

6.2.2.5

O0mepoccHiicKui MaTeMaTHIeCKUi opTai (MH(GOpPMaIOHHAS CHCTEMa)

6.2.2.6

- http://www.mathnet.ru/




6.2.2.7

Mathcad- cripaBOYHEK IO BBICIIEH MaTeMaTHKE

6.2.2.8

-http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMNHBI (MOAYJIS)

7.1

VYaeOHBIe ayIUTOPHH JUTS IPOBEICHNS 3aHATHH JICKIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIIATN3NPOBAHHON MeOEITBIO
1 TEXHHYECKUMH CPEICTBAMH O0yJIEHUS: MyIbTUMEIUIHHOE 000pYIOBaHNE IS IPEIOCTABICHUS yIeOHOH HH(POpMALIIH
OOJBIIION ayAUTOPUH U/WJIH 3BYKOYCHUJIMBaIOLIee 000pyIoBaHKe (CTALMOHAPHOE HITH MIEPEHOCHOE).

7.2

VaeOHBIC ayAUTOPHUH JUTS IPOBEICHUS 3aHATHH CEMUHAPCKOr0 TUIIA, TPYNIIOBEIX U HHAWBUIYAIbHBIX KOHCYIIBTAIHH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTalllH, YKOMILUIEKTOBaHHbIE CIE[Maln3UPOBAaHHON MeOEeNbIo U
TEXHHYCCKUMH CPEICTBAMH OOYJIEHIS: MyJIbTUMEIUIHOE 000pYIOBaHHE W/MITH 3ByKOYCIIIMBAIOIIee 000pyI0BaHHE
(cTanmoHapHOE WM TIEPEHOCHOE)

73

[NomenieHus A1 CaMOCTOSTENFHOM PabOTHI, OCHAIIIEHHBIC KOMIIBIOTEPHOH TEXHUKOH ¢ BO3MOXKHOCTBIO TIOIKITIOUCHHUS K
cetu "MHTEepHET" M 0OECIIeYeHHEM JIOCTYIA B 3NEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCUTETA.

7.4

INomemntenust ot XxpaHeHHUS ¥ NPOPIIAKTHIECKOTr0 0OCITy)KHBaHUS YIeOHOTO 000pyTOBaHHS




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCHUIIJIMHE (MOJYJIIO)

Maremaruka

(Haumenosanue OUCYUNTUHBL(MOOYIIS)

09.03.03 IIpukaaanas uHpopmaTuKa

(k00 u HaumeHoBaHue)

YnpasiieHue Hu(ppoBoii HHPPACTPYKTYPOil OpraHu3aLuu

(HaumeHnosaHnue)

®opma o0yueHus
Ounas

Cewmectp 1,3 (3x3ameH)
2 (3auer)



Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallu — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YyJIbTATOB
oOydueHHsI TI0 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMbI TPOMEKYTOYHON aTTEeCTallMU: dK3aMeH (1Mo o4Hoil gopme - 1, 3 cemectp), 3a4eThl (IO OYHOMA
dopme -2), kouTposbHas padora (1,2,3 cemectp)

[lepeuens komMneTeHINA, GOPMUPYEMBIX B IPOLIECCE OCBOCHUSI TUCIUTUIUHBI

Kon 1 HanMeHoBaHME KOMITETEHIIUN Kon nnnukaropa qocTmxxeHus
KOMITETEHIIUN
OIIK-1 CriocoGeH NpUMEHATh €CTECTBEHHOHAYYHBIC M OOIICHHKEHEPHBIC 3HAHUS, METOBI OIIK-1.1 ITpumensieT MmeToAbI
MaTeMaTHYECKOT0 aHAJIN3a U MOJISIIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO BBICIIEH MaTeMaTUKHU JJIs
HCCIeJOBaHus B IPO(HECCHOHATBHON IESITENIbHOCTH pemieHus 3a1a4q
npogecCHOHAIEHON
JIeITeNbHOCTH

PesynbTaTsl 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBbIMU
pe3yJibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

Koz u HaumeHOBaHME HHANKATOPA PesynbTarel 00yueHus o JUCIUILTUHE OlLileHOYHBIC
JIOCTH)KEHUS KOMITETEHIINU MaTtepuaibl
(cemectp )
OIIK-1.1 TIIpumenser m™eroapl Beicmel | OOydaromIUIACs 3HACT:
MaTEeMaTUuKA TS penieHusn 3a7a4 | - OCHOBHBIC MTOHATHS U METObl MATEMAaTUYECKOTO aHAJIN3a, | 3aJaHus
npodeccuoHanbHON IeATeTbHOCTH aHAIMTUYECKOH reoMeTpud W JuHeHHoH  anreOpel, | 1 cemectp (Nel--
AM(QEPEHUMANBHOTO M MHTETPAIBHOTO  UCYMCICHHS, | NolO)
TEOPHH BEPOSITHOCTEH U MaTEMAaTHYECKOW CTATUCTHUKH. 2cemectp (Nel1--
Ne20)
3 cemectp (Ne21--
Ne30)
OOy4aronuiics ymeeT: 3ananus
NPUMEHATh MaTeMaTHYecKHe MeTomel st pemreHnst | 1 cemectp (Ne31--
MPaKTHYECKHX 3a/1a4. Ne33)
2cemectp  (Ne34--
Ne36)
3 cemectp (Ne37--
Ne39)
OO0y4aronuiics BIaaeer: 3aganus

- MEeTOJlaMH MaTeMaTH4YeCKOTo aHanu3a, aHanuThueckod | 1 cemectp (Ned(--
TEOMETPHMH M JIMHEHHOH anre6psl, nupdepennuansioro n | Ne42)

HMHTErpajIbHOr0 UCYUCIICHUSL. 2cemMecTp (Ne43--
Ne45)
3 cemectp (Ned6--
Ne4R)

[TpomerxyTouHas arTectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 cileayoumx Gopm:
1) oTBeT Ha OWIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUII;
2) BeimonHenue 3ananuii B OMMOC YHuBepcurera.

[TpomexyTouHas arTecTanus (3a4eT) MIPOBOIUTCS B OJHON U3 CIEAYIOMHUX (HopM:



1) cobecenoBanue;
2) Beinonnenue 3aganuit B OMMOC YHuBepcurera.

2. Tunosble! KOHTPOILHBIE 321AHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMEHMIi,
HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIH i
2.1 TunoBblie BONPOCHI (TECTOBBIE 3a/1aHNsI) /ISl OLIEHKH 3HAHHEBOT0 00Pa30BaTEILHOIO
pe3yJibTara

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTH)KEHHS KOMIICTCHIINT

OIIK-1.1  TIpumenser  Meronsl | OOydJarOUIHIACS 3HACT:

BBICHIEH MATEMaTHKU JUIA PEIUCHUs | - OCHOBHBIC MOHATHS M METOABl MATEMaTHYECKOrO aHaIn3a, AHAIMTHYCCKOH TI€OMETPHH U
3a1a4 HpoQecCHOHANBHON | JTUHEWHOMU anreGpbl, MuddhepeHIMATEHOTO U UHTETPATLHOTO HUCUNCIIEHHS, TEOPUU BEPOSITHOCTEN
JIESITENNbHOCTH 1 MaTeMaTH4eCKOW CTaTUCTUKU.

1 cemectp

1. EaquHuyHOM MaTpuiiei Ha3bIBaeTCS:
A) nuaroHaigbHas MaTpHUIla, C €IUHUIIAMA Ha TJIAaBHOW JHAaroHallu;
B) kBaapaTHas mMaTpuIla ¢ ¢AMHUIIAMU Ha TJIABHOW JHArOHAIIH;
C) kBaapaTHas MaTPHUIIA, SJIEMEHTAMU KOTOPOH SIBISIOTCS €IUHHIIBI?

2.YT0 MOXKHO CKa3aTh O CHUCTEME JTUHEHHBIX ypaBHEHUN C MaTpulien (A)I/I paciMpeHHON MaTpHIe, eciu

rang(A) < rang(AB):
A) CUCTCMAa UMCCT CAMHCTBCHHOC PCIIICHUC,
B) cymiecTBOBaHUE TaKOW CUCTEMbI HEBO3MOXKHO;
C) cucTeMa He MMEET PELIEHUA.

3. Metox Kpamepa nprMeHHM 71 pEIICHUS] CUCTEMBI IMHEWHBIX yPaBHEHH, €CIIHU:
A) MarpuIia cuCTeMbI Jiro0asi;
B) marpuiia cucTeMbl COCTOUT TOJIBKO M3 CANHHIL;
C) marpulia cucTeMbl JIr00ast KBajipaTHasi,
D) marpuiia cucTeMbl KBaJpaTHasi U HEBBIPOXKICHHAS.
4. Ecnu ¢pynkius f(X) venpepsiBHa Ha [a;b], muddepennupyema Ha (a;b) u y(a) = y(b),To Ha (a;b)moxHO
HalTH XOTsI OBl OJTHY TOUKY, B KOTOPOI :
A) pyHKIMS HE onpeeneHa;
B) npousBoiHas GpyHKIIUM HE CYIIECTBYET;
C) Henp3s MPOBECTH KacaTeNbHYIO K rpaduKy (yHKINH;
D) npousBoanHas pyHKIMKU 00pamiaeTcss B HOJb.
5. HaiiTi mHTepBaIBl MOHOTOHHOCTH (QYHKIMH y = X2-2X

A) Ha (_ 0,1 ] -yOBIBaeT Ha (] » P)_ pospacraer
B) na (_ OO"O] -yOBIBaET HA [0’. oo)_ BO3pacraet
C) Ha (_ 0,1 ] - BO3pacTaceT Ha (1 ; OO)- yObIBaeT

D) na (_ 0,0} . BO3pacTaeT Ha 0; OO)- yObIBaeT
6. 'paduk kakoil GyHKIIMK Ha BCEM OTpe3Ke [a,b] OTHOBPEMEHHO YIOBJIETBOPSIET TPeM ycloBusaM: y>0; y'<
0; y">0?

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3alMd C YYeTOM pPa3BUTHS HayKH, 0Opa3oBaHUs, KyJbTYypbl, JKOHOMHUKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kageapoil u mpenogaBarens — pa3pabOTINK OIIEHOYHBIX CPENICTB.




BapuaHTbl OTBETOB:
A) Bce rpapuku B) Tosbko 11 C) Tonwko 111
D) Tonbko 1T u II1. E) Tonbko [ u III

7. YacTHO¥ MpOon3BOHON (DYHKIIMK HECKOJIBKUX IEPEMEHHBIX Ha3bIBACTCS:
A) npoun3BoaHAast OT YaCTHOTO apryMeHTa (PyHKINU;
B) mpousBoaHas oT mpousBeieHus: apryMEeHTOB (QyHKIIUY;
C) nmpou3BoAHAsI OT YaCTHOTO apryMEHTOB ()YHKIINH;
D) npousBoaHas OT GyHKIIMH NPH YCIOBUU, YTO BCE apPTYMEHThI KPOME OJHOT'O OCTAIOTCH.
8. YacTHoii Mpon3BOIHON (PYHKIIMH HECKOJIBKUX MIEPEMEHHBIX HAa3bIBACTCSI:
A) npoun3BoAHAas OT YaCTHOTO apryMeHTa (pyHKINU;
B) nmpousBomHas OT IpOU3BEICHUS apTyMEHTOB (DyHKITUH;
C) npou3BoAHAast OT YACTHOTO apryMEHTOB (DYHKIIUU;
D) npousBoaHas oT (yHKIMK IPU YCIOBUH, YTO BCE apTYMEHTHI KPOME OJHOTO OCTAIOTCSI TOCTOSIHHBIMHU.
9. Eciu U = 1n(3x -y’ +223), 1o 3Hauenue U'; B Touke M(1;0;1) pasHo...
A)5 B) 3 C) 1/5 D) 6/5
10.Touku, B KOTOPBIX BCE YAaCTHBIE TPOU3BOIHBIC PaBHEI (), HA3BIBAIOTCS:
A) craunonapueivi; B) makcumymowm; C) munumymonm; D) meperu6a.
2 cemecTp

11. ®ynxuus F(x) Ha3pIBaeTcs nepBooOpa3HoOil 1711 HenpepbIBHOM QpyHkimu y = f(X), ecnu:
A) F(x)=f(x)+C; B)F'(x)=f(x); C)F(x) = f'(x); D) F'(x) = '(x).
12. HeonpeneneHHbIM HHTETpasioM (GyHKIMH y = f(X) Ha3pIBaeTCs:
A) nepooOpasnas pyHkun y = f(x);
B) kBanpaT nepBooOpas3Hoii pynkuuu y = f(x);
C) cymma Beex nepBooOpa3HbIX GyHKIMHU Y = f(X);
D) coBokynHOCTb Bcex nepBooOpasHbIX GyHKIMH y = f(X);
13. ®opmyiia HHTErpUPOBaHMS MO YACTAM UMEET BUJL

A) Iudv=uv+jvdu; B) judv=uv—_fvdu ;
Iudv=fudx+jvdx; D)Judv=fudx—_[vdx

14. Kakoe 13 cleayronmx CBOMCTB ONMPEACICHHOT0 HHTETPaIA SBISICTCS HEBEPHBIM:

A) _T(f (X) + g(x))dx = _T f (x)dx + _T g(x)dx; B) _T Af (x)dx = A-T f (x)dx;

C) i f (x)dx =1; D)i f (x)dx = —T f (x)dx.

15. Yto6s! permth auddepeHnnanbHoe ypaBHeHHE Y'X + X + Yy =0 , ciaenyer
1) BBIMOJHATH MOACTAaHOBKY y(X)=x*U(x);
2) pa3zieNnuTh NepeMEeHHBIE;
3) uckath pemenue B Bujae y(x)=U(x)*V(x).




16. Pemuts nuddepennumanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , cleayeT
1) BBIMOTHATH MOACTAaHOBKY Y(X)=x*U(X)
2) pa3eauTh IepeMEHHbBIC
3) uckats pemerne B Buze y(x)=U(x)*V(x).
17. InddepeHunansHpIM ypaBHEHUEM MIEPBOTO MOPSIKA SBISETCS YpaBHEHHE:
D) xy’'+sinx-y=0; 2) x+sinx-y=0;

m

3) y'+y'sinx+y=1 4) y"+y -2=cosx

18. MuddepenmanbHpIM ypaBHEHHEM C Pa3ICISIOIIMMUCS IEPEMEHHBIMHE SIBIISICTCS YPABHECHUE BU/IA:
1) y-cosx=0; 2)y’:x2y;
3) y=—2 4 y+ Lo
X +y X
19. Pemmenne ogHOopoaHOTO TU(QEepeHIMATEHOTO YPaBHEHHSI TIEPBOTO MOPSAKA MOKET OBITh HAWJICHO B BUJIC:
1) y = u-v, rae U = U(X) u V = V(X) — HEeKOTOPBIC HEU3BECTHBIC (DYHKIIHH;
2) Y = U-X, Tae U =Uu(X) — HeKoTopasi Heu3BecTHas PyHKIIUS;
3)y=u+vV,rae u=u(X)u V= V(X) — HEKOTOpbIC HEH3BECTHBIC (DYHKIINH;
4)y =u+ X, rae U = U(X) — HeKoTopasi Heu3BeCTHas (DYHKIIUS.
20. JIuHeHHBIM HEOMHOPOIHBIM AU PEPEHIIMATBLHBIM YPABHEHHEM ITEPBOTO MOPSIIKA SBJISCTCS YPaBHEHHUE
BHUJIA:
1)y =tx)g(y);
2)y' +p(X¥)y =q(x)y";
3) y' =1(x; y), rne dyukius f(X; y) — oqHOpOoIHAS;
4)y'+p()y = g(x);
3 cemecTp.
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n
21. Jlan psin Z— . Mcnonb3yst HE00X0MMOe YCIIOBHE CXOIMMOCTH Psi/ia, CACTANTe BBIBOJ

10n+1
1)psin pacxonures
2)psAl CXOUTCS
3)Henb3s ONpeAeTUuTh CXOAUTCS WK PACXOIUTCS P
4)npyroii oTBET

o 4\ . 1
22. Psn Z(}j UCCIIEN0BaIM Ha CXOAUMOCTh 10 npu3HaKy Komw, Beraucium npenen k = lim g/a, = 3
.3

n—oo

Toraa MO>XHO cenaTh BBIBO, YTO ...
1) JlauHbIii pag cXoguTcs
2) JlaHHBIH psa pacxoauTcs
3) [aHHBIN psii MOKET KaK CXOJIUTHCS, TaK U PACXOIUTHCA.
4) JlaHHBIH psiJ HE CYIIECTBYET

23. Haiinure cymmy psiga Z(%j

n=1

11 2)-1 3)0,5 4)-0,5
24. Pan 1+2+3+4+5+6+... saBnsercs...

1) creneHHbIM 2) (YHKIMOHAJIBHBIM 3) 3HAKOUYEPEAYIOUIMMCs 4) 3HAKOMOJIOXKHTEIBHBIM
25. Ecniu mmeeTcst N HecoBMECTHBIX coObITH Hi, 00pa3yromux moiHyo TPYIIy, U U3BECTHB BEPOSTHOCTH
P(Hi), a coObITHE A MOXET HACTYNUTh MOCie peaau3anuu ogHoro u3 Hi n u3zsectHsl BepositHocT P(A/Hj),
T0 P(A) BeIunCHsIeTCS IO hopMyIie
A) nonnoii BepositHoct  B) bepuymuin - C) Myaspa- Jlartaca D) Baiieca
26. BeposiTHOCTD MOSIBIIEHUS COOBITHSI A B UCTIBITAHWYU paBHA p. UeMy paBHa JHCIIEpCHs YHCIIa TOSBICHUS
COOBITHSL A B OJTHOM HCIIBITAHUU?
A)1-p B)p(l-p) C)p D)1p
27. IlnotHOCTHIO BeposiTHOCTH f(X) HEMpepbIBHOM CiTydyaifHOW BeMUYMHBI X Ha3bIBACTCS:
A) ipou3BoaHast HYHKIIMH pactpeiesIeHUs CTyYaiHONW BEJTMYMHBI X;




B) nepBooOpa3zHas GyHKIMM pacnipeesIeHHs CIIy9aifHOW BEIMUUHBEI X;

C) npou3BoaHas CIy4aiiHOW BETUYUHBI X;

D) nmepBooOpazHast cry4aitHOM BEJIMUUHBI X.

28. K BBIOOpOUYHBIM XapaKTEPUCTUKAM PACCESHUS CITYyYaiHON BETHYUHBI OTHOCUTCS:
A) BEIOOpOYHAS MOJIA;

B) BeiOopouHas Mmeanana;

C) BbIOOpOYHAS TUCTICPCHS,;

D) BeiOOpouHast cpeHss.

29. UncnoBoe 3HaYEHUE CEPEIUHBI IOBEPUTEIHLHOIO HHTEPBAJIa XapaKTepPU3yeT:

A) ToueuHy10 OIICHKY ITapaMeTpa pacipeieicHus;

B) unTepBasibHYy10 OLIEHKY ITapaMeTpa pacrupeesieHus;

C) Haze)KHOCTh OLIEHKH MapaMeTpa pacupeaeeH s,

D) TOYHOCTb OLEHKM NapameTpa pacnpeseneHus.

30. IlpeanonoxxeHue o BUJE UK MapaMeTpax HEM3BECTHOIO 3aKOHA paclpeiesiCHUs] Ha3bIBACTCS:
A) HyneBOI rMNOTE301;

B) anmbrepHaTHBHOMN THIOTE30M;

C) ommoOKoii IepBoro poja;

D) ommOKo# BTOPOTO poja.

2.2 Tunosble 3aJaHNs VISl OCHKH HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJibTaTa

Kon n HanmMeHnoBaHue O0pa3oBaTeNbHBIN pe3yIbTaT
MHJKAaTOpa JOCTHKECHHSA
KOMIETEHINH

OIIK-1.1 ITpuMeHsieT MeTObI OO0yuaromnuiics ymeer:

BBICIICIT MaTEeMaTHKHU JUIS -IPUMEHATh MaTEMAaTHYECKHE METOIbI IS PELICHUS IPAKTHYCCKUX 3a/1a4.
peleHus 3a1a4
podecCHOHAIBHOI IeATENbHOCTH

1 cemectp

31.0OcymiecTBUTh peann3anuio GyHKIMHA COTPOTUBICHUS

, 8p* + 40p? + 32

() =007 v a5p

pasioKeHUEeM Ha MpocTeiiue Ipodu U pa3iokKeHneM B HEPEPbIBHYIO JpoOb.
32. CeueHue TOHHeNS Uil NPOKJIAJKU ONTOBOJIOKOHHOTO Kalens umeeT (opMy MNpsSMOYTOJIbHHKA,
3aBEPIICHHOT0 CBepXy moiykpyrom. [lepumerp ceuenust P = 35,7 cm. [lpu kakom pamuyce moykpyra
IUIOINAAb ceueHus OyneT HanbobIei?
33. U3 myHKTa A B MyHKT B €XeIHEBHO OTIPABIISIIOTCS CKOPBIE U MaCCAXUPCKUE moe3na. HamuvHbnii mapk
BarOHOB pAa3HBIX THIIOB, M3 KOTOPBIX €KEIHEBHO MOXXHO KOMIUIEKTOBAaTh JAHHBIE I10€3[1a, M YHUCIIO
MacCaKMpPOB, BMELIAIOIINXCS B K&YKJIOM U3 BarOHOB, IPUBE/ICHBI B TA0JIUIIE
Ypucao BaroHOB B 1o€3a¢€

Baronsi Yucno naccaxupos|llapk BaroHos
CKOPOM |[TaCCaKUPCKOM
TUTAKapTHEIA| 5 8 58 92
KyHnenHbIN 6 4 40 80
MSTKHI 3 1 32 30

OnpenenuTs KOJUYECTBO CKOPBIX M TMACCAKUPCKHUX IOE3/10B, MPU KOTOPHIX YHUCIO MEPEBO3UMBIX
MaCCaXMPOB JJOCTUTAET MaKCUMYyMa.
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34. CkopocTb pactaga pajus IporopluuoHaIbHa €r0 KOJIHUYECTBY. B TeueHue rojia u3 Kaxk10ro rpaMmma paiust
pacniagaercs 0,44 r. Yepe3 CKOIBKO JE€T pacnaeTcsl MOJIOBUHA UMEIOIErocsl KOJMUEeCTBa paus?
35. Cuia Toka | B memu ¢ compoTuBieHHeM R, camomuaykiuend L W HampsbkeHHeM U yIOBIETBOPSET
YPaBHEHHIO

LEL+Ri=u.
dt

Haiitu cuiy Toka | B MoMeHT BpeMern t, eciu U= E sinotui=0mnput=0 (L, R, E, ® — nocTosiHHbIE).




36. B Toukax A u B HaxoaATCS UCTOYHHMKHU cBeTa cuiibl F1 u F2. Paccrosinue mexay Toukamu paBHO a. Ha
oTpe3Ke AB HallTh HaUMEHee OCBEILEHHYI0 TOUKY M. 3ameuanue. OCBEIIEHHOCTh TOYKU UCTOYHUKOM CHJIBI
F 06paTHO IIPONOPIMOHAIBHA KBAPaTy PAcCTOSHMUS I ee OT McTouHuKa cBeta: E = KF / r?; k = const

3 cemectp

37. B nenu cxeMbl HanpsbkeHHe Ha ydacTke U; Ha ydactke 1y, C; paBHO 24 6. CONpPOTUBIICHUS U €MKOCTH
paBubl 73 = 30 om. 1, = 40 om, C; =5 mx¢h, C; = 1 mxgh. Yrnosas uactota w = 5000w cex™ 1. Uemy
pPaBHO HaMpsHKEHUE, MPUIOKEHHOE K Lenu?

38. Pa3i0XuTh B TPUTOHOMETPUUYECKUN Pl PYHKITUIO, BBIPAKAEMYIO KPHBOU MEPUOJUICCKIX UMITYIHCOB
HaIPsKEHUS TOCTOSTHHOW aMIUTATYAbl Um, nimutenbHOCThIO t,. Jdanbl: Un = 10 6, tu = 0,2 mcex, T = 1 mcex.
[Tony4eHHy10 (QYHKIUIO TPEJCTABUTh TaK)Ke B BUJIEC KOMIUIEKCHOTO psia dypowe. [locTpouts nuHEHYATHINA
CHEKTP YacTOT B 3aBUCUMOCTH OT: a) HOMEpa FrapMOHUKHU 7 , 0) yIrJI0oBOM 4acTOTHl ®. Takue ke CHeKTPhI
MOCTPOUTH, ecliid T = 2 yMcek, OCTAIIbHBIC TJAHHBIC TE XK.

UHMhH ﬂ"]

2" u t-"

i‘ L

(] -Um =
!‘E t

M~ ! -
& 3m 5)

05k T=lumgen, t,=0,2uMcex
‘.l”l.||||.1II|.|||,..u.
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39. Pa3noxuTh B TPUTOHOMETPUYECKUH psii QYyHKIHMIO TOKa, TpauK KOTOPOH BbIpaxkaeT TeserpadHble
CUTHAJIBI B CIIy4Yae NEPUOINYECKON ITepeaadn TOUEeK
i

B

|
E
-
_‘f_: ]
0 \ =y @t
—
n 2n
OIIK-1.1  TIpumenser Meronsl | OOyYarOUIHIiCS BIaICCT:
BBICILICH MATEMATUKU AJIS PEICHUS | - METOJAaMH MAaTEMaTHYeCKOTO aHaiM3a, aHAJIUTHYECKOW TeOMETPHH W JIMHEWHOH aireOpsl,
3az1a4 npodeccnoHanbHOH | nuddepeHIManbHOr0 U HHTErPAILHOIO HCUUCIIEHMS.
NIeSITeIIbHOCTH
1 cemectp.

40. HaiiTu BeKTOpHOE MPOM3BEIECHUE BEKTOPOB
a={2;1;3} u b={1; 2; 3}.

. . 3x7+9x +6
41. Haiitu npepen lim —————
-l 2x° =2

42 HaiiTn ypaBHEHHUE KacaTebHOU K rpaduKy QyHKIMU Y= ] B TOUKE (0;1).

X’ +

2 cemecTp




5 3 2x° x4+ 2
13. Haitnute neonpenenennsiit unrerpan | = J' fdx

44, YxazaTs Bi 4acTHOTO petenns ypasserns Y — 2y’ = 6+12X - 24x?
45. Pemnth qudepeHManbHOE ypaBHEHUE Y’ COS X + Y = XSin X .
3 cemecTp

o0

n!
46. C nomouipsto npusHaka Jlanamdepa onpeneauTh CX0AUMOCTb psijia Z it
n=1

47. VI3 reHepalibHOM COBOKYITHOCTH M3BJieueHa BbIOOpKa o0bema N=20.

Xi 3 4 6 9
ni 2 4 7 7
Haiitn HECMEIIEHHYIO OLIEHKY MaTeMaTHYECKOTO OKUIAHUS.

48. Ha ckinan noctymnaet 40% naeraneii ¢ mepBoro 3aBojia u 60% geraneii co BToporo 3aBojaa. BeposaTHocTh
U3TOTOBJICHHSI Opaka Jyisi IEPBOTO U BTOPOTo 3aBojia cooTBeTcTBEeHHO paBHbI 0,01 u 0, 04.Haiitu BeposTHOCTH
TOTO, YTO Hayady MOCTYNHUBIIAs HA CKJIAJl ACTAIb OKKETCS OpaKOBaHHOM.

2.3. IlepeueHb BOIIPOCOB Uil HOATOTOBKU 00YYarOIIKXCs K IPOMEXYTOUHOM aTTecTaluu
Icemectp (9K3amMeH)
JIuneitHast anrebpa U aHaJIUTUYECKasi TEOMETPUS
1.ITonsitue o matpuue. OnpeaenuTesnn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOMCTBA ONPEICTUTEIICH.
3.MuHop u anreOpanueckoe J0NO0JIHEHUE.
4.TeopeMbl 0 pa3I0kKEHUHN ONPEEIIUTEIS IO AIEMEHTaM CTPOKU MIIM CTONIOIA.
5.Pemienne cucrem nunennbix ypaBuenuii (CJIY) ¢ momomnrsto onpeaenureneit. ®opmyisr Kpamepa.
6.Ciio’xeHne MaTpull, YMHOKEHHE Ha uncio. Hynesas marpuna.
7.YMHOKE€HHE MaTpUllbl HA MaTpuLly. E1MHUYHAsA MaTpuLa.
8.00patHas matpunia. Marpuusnsiii merox pemenus CJIY.
9.Panr marpunel u ero Beiunciienue. Teopema Kponekepa-Kanemn.
10.IIpocteiimne cBenenus o BekTopax. Cilo)keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.ba3uc u koopanHaTel BekTopa. [Ipoekins BexkTopa Ha BekTop. PasnoxkeHne BeKTopa B OpTOrOHaIbHOM Oa3uce.
Hanpasisromuye KOCHHYCbl BEKTOpa.
12.CkanspHoe pou3BeiIeHne BEKTOPOB U €r0 CBOMCTBA. Y CJIOBHE OPTOrOHAIBHOCTH BEKTOPOB.
13.BeKkTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmMenianHoe IpoOU3BEIEHUE BEKTOPOB U €r0 CBOICTBA.
15.JIunelinble npocTpa”cTBa. ba3uc U pa3sMepHOCTH JINHEHHOTO NPOCTPAHCTBA.
16.AxcromaTHueckoe OIpeielIeHle CKaipHOro Mpou3BeieH . EBKINI0BbI MpocTpaHCTBa.
17.11nockocTb. YpaBHEHHs JIOCKOCTH B HOPMaJIbHOM BH/JIE B BEKTOPHOM U KOOPIUHATHOM (hopmax.
18.00111ee ypaBHEHHE MJIOCKOCTH, PUBEJCHUE €0 K HOPMaJIbHOMY BHUJy. Y paBHEHHE MJIOCKOCTH, TPOXOISAIIEH
4yepe3 JaHHYIO TOUKY.
19.YacTHble ciiy4an pacroaokKeHHs MIOCKOCTH OTHOCUTENIBHO CUCTEMbI KOOPIMHAT.
20.YcoBus napajuIeIbHOCTH U MEPIEHIUKYISIPHOCTH IIIOCKOCTEN. YOI MEXIY IIIOCKOCTAMHU. PaccTosHue oT
TOYKH JI0 TJIOCKOCTH.
21.YpaBHEHHE IIIOCKOCTH, IPOXOIALIEHN UeEpE3 TP NaHHbIE TOUKH. | MIIEpIIOCKOCTD.
22 Ilpsamas nuHus. BeKTOpHOE, KAHOHWYECKHE U ITApaMETPUIECKUE YPAaBHEHUS IPSIMOM JINHUH.
23.YpaBHeHue NPsIMOM, poxoJisiIel yepe3 1Be Touku. Ob1iee ypaBHeHHe MpsiMoil. B3anuMHoe pacrionosxeHue
MPSIMBIX B IIPOCTPAHCTBE.
24.B3auMHOE pacIioyIoKEHHUE MIPSIMON U TNIOCKOCTH.
25.YpaBHEeHHUS U CBOMCTBA KPUBBIX BTOPOTO MOpsAKa (3JUIMIICA, TUIIEPOOIIbI, TapaboIb).
26.I1lonspHas cuctema KOOpANHAT. Y pPaBHEHUS KPUBBIX B MOJISIPHBIX KOOPAMHATAX.

BBenenme B MaTeMaTHUeCKUH aHAIIN3
1. Yucnonas ¢pyHkims oo nepemenHoi. Knaces! Gpynkuuii. CBoiicTBa rpadukoB (QyHKIHIA.
2.Anre0Opanueckas kiaccupukanus pyHKINH.
3.IlocnenoBarenpHOCTh. YncnoBask MOCAEA0BATENBHOCTD.
4.Ilpenen uncnoBoil GyHKIIMHA OTHOM MEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOM TOYKE.



5. beckoneuno manas BenmmunHa (BM). Orpanuuennsie, 6eckonedHo Oonbimme (bb) m ormemuMmeie oT Hys
BeJIMUYKMHBI. Teopema

cBsi3u BM ¢ BenmMunHOM, UMEIOIIEeH TpeaeiI.

6. Teopema o cBsizu BM u bb Bennuun. Teopema o CBA3M OTAEIUMON OT HyJIsSl U OTPAaHUYEHHOW BEJTUYMHBI.

7. Ilpocreitmue cBorictBa bM BenuuuH.

8.ITpocreiiiine cBOCTBA IPEIETIOB.

9.CpaBnenue bBM. DkBuBanentusie bM.

10.CgoiicTBa sxBuBaieHTHbIX BM. ['maBnas yacts bM u bb Benuuun.

11.Teopemsl 0 peaenbHOM NEPEX0/I€ B HEPABEHCTBE U MEPBBIN NMPU3HAK CYIIECTBOBAHMS IpeIea.

12.I1epBblii 1 BTOPOW 3aMeyaTeNbHbIE TPEAEIBL.

13.®yHKkuus, HempepblBHAsE B TOYKE M Ha oTpe3ke. OOHOCTOpOHHME mpenensl. Buipl Todyek paspbiBa Uit
YHCIOBOM (PYHKIIUH OHOM MEpEeMEHHOM.

14.CgoiicTBa (hyHKIIHI, HEIPEPHIBHBIX B TOYKE.

15.CBoiicTBa pyHKINH, HENPEPHIBHBIX HA OTPE3KE.

JuddepennmanbHoe HCUUCTICHUE
1.Indpdepeniman u npon3BogHas YUCIOBON (DYHKIIMHM OJTHOW MEPEeMEHHON. | €OMeTpHUIECKU CMBICII.
2.CBojika npaBui JUIsl BBIYUCIIEHUS TPOU3BOIHBIX.
3.Teopema o cBs3u nuddepeHIUpyeMOCTH H  CYIIECTBOBaHHS Mpous3BojaHOW. Teopema o cBsizu
i epeHIPYEMOCTH U HEPEPHIBHOCTH.
4.Bpluucienre Npou3BOAHBIX U JU((HEepeHIINATIOB CIOKHBIX (QYHKIUH.
5.Bbrauciienne mponu3BOIHBIX HESBHBIX (DYHKIINH.
6.IIpousBonnble U quddepeHnaIbl BEICIIUX MOPSAKOB ISl YUCIOBON (QYHKIIMHU OJHOM MepeMEHHOM.
7.CeoiictBa pynkuuid, nuddepenimpyempix Ha naTepBasie. Teopemsl Pomuist, Komm u Jlarpamxka.
8. Teopema Jlonurans. PackpeiTie HeonpeaeaeHHOCTEN 1o npaBuity JlonuTans.
9.®opmyna Teiopa ajis MHOTOYJICHA.
10.®@opmyna Teiinopa nns dynkiun. OcraTounslii wieH ¢popmyisl Telnopa B popme Jlarpanxa u [leano.
11. Bo3pacranue u yopiBaHue (QyHKIUU.
12.. DkcTpeMyMbl GYHKLIUU.
13. BBIMyKJIOCTh ¥ BOTHYTOCTb KPUBOM.
14.. Touku nepernda KpUBOH.
15.AcuMITOTHI KPUBOH.

@DyHKIMH HECKOJIBKUX MEPEMEHHBIX

1.Ilonubt  guddepeHnran M YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKUIMU HECKOJIBKUX TMEpEMEHHBIX.
['eomeTpuyeckuit CMbICI.
2.JIoxanbHble 3KCTpeMyMbl QYHKIIUU HECKOJIBKUX TEPEMEHHBIX.
3.YcrnoBHbBIE 3KCTPEMYMBI UUCIIOBON (DYHKIIMU HECKOJIBKHMX MepeMeHHbIX. MeToa MHouTenel Jlarpanxa.
4.I'no6anpHble SKCTPEMYMBbI YUCIOBOIN (PYHKIIMHM HECKOIBKUX IIE€PEMEHHBIX.
5.IIpousBosiHas CKaJISAPHOTO MOJIs 1O HANpaBIeHUIO. [ paueHT.
6.ANIMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METO/1y HAUMEHBIIUX KBaIPaTOB.
7 ITpubnnxKeHHble METObI TOMCKA JIOKAJBHBIX SKCTPEMYMOB.

2 cemecTtp (3a4eT)

HHTerpanbHOE NCYUCIICHHE
1.IlepBooGpa3Hast 1 HeoNpeIeNeHHbI HHTErpaJl.
2.OCHOBHBIE CBOMCTBA HEOMPEAECICHHOTO UHTETpaa.
3.MHTerpupoBanne noICTaAHOBKOM U IO YacCTSIM.
4.MlaTerpupoBaHe HEKOTOPBIX PYHKIIUH, COIepIKaLUX KBaJAPaTHBIA TPEX4JICH.
5.Pammonanesneie aApo6u. [IpocTteiinye pannoHagbHbIe JpOOU U UX MHTETPUPOBAHUE.
6.IIoHATHE OIIpPEeEeIEHHOr0 NHTErpajla KaK mpeiesa HHTErpaabHOM CyMMBI.
7.®opmyna HetoroHa-Jleitbnuia.
8.OCHOBHBIE CBOMCTBA OMIPEICTICHHOTO HHTETpaa.
9.01€eHKH ONpPEeNEeNIEHHOr0 HHTErpasa.
10.Teopema o cpeHeM 3HAUYCHUH.
11.Bpruncnenne onpeaeeHHOro MHTErpajla ¢ IOMOIIBIO MTOICTAHOBKHU U 110 YaCTSAM.



12.Brruucienue miomasei miockux oomactei, oobeMa U TUIONIaAN MOBEPXHOCTH TeJla BPAIIEHUS C TTIOMOIIBIO
OMPEICTICHHOTO UHTETpaa.
13.Bpruncienue JiIuHbl AYTH IIOCKOM KPUBOM € MOMOIIBIO ONPEACICHHOTO NHTETpara.
14.Beraucnenre o0beMa U TUIOIIAIU ITOBEPXHOCTH TEJa BPAIICHHUS.
15.HecoOGcTBEeHHBIE HHTETPAJIBI ¢ OECKOHEUHBIMHU ITpe/ieJlaMi UHTETPUPOBAHHUSL.
16.HecoOcTBEHHBIE HHTETPAIIBI OT Pa3PBIBHBIX (YHKIUH.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
18.0OnpenenennpIii MHTErpal Kak (QyHKIHS MPEIeIOB HHTETPUPOBAHUS.
KowmriekcHsie yncna
1.KommiekcHble uncna B anredpandeckoi gopme u IeHCTBHS HaJ HUMH.
2.KomIIeKCcHbIE Ynciia B TPUTOHOMETPHUIECKOM | IoKa3aTeabHou popmax. @opmyel Myagpa.

OO0bIkHOBEHHBIE (G epeHITnaTbHbIC YPaBHEHUS

1.Ilonsarue o nuddepenuuansuom ypasaenuu (V). 3agaua Komm s 1Y nepBoro nopsiaka.
2.YpaBHEHHE C pa3fensaronuMucs nepeMeHHbiMu. JIuneiinoe V.
3.0mHo0ponHoe muddepeHanbHOe ypaBHEHHE (TIEPBOTO OPSIKA).
4.YpaBHeHUs B MTOJHBIX nuddepeHimanax.
5.3amaua Komm mis nudepeHnnanbHbIX ypaBHEHUH BBICIIUX MTOPSIKOB.
6.YpaBHEHUS, I0ITyCKAIOIINE TIOHUKEHUE TTOPSIKA.
7.JIunelinbie oHOPOIHBIE YpaBHEeHUs. OnpeeneHus: U CBOMCTBA.
8.Pemiennie TMHEMHBIX OMHOPOAHBIX YPABHEHUI C TIOCTOSIHHBIMU KO3 PHUITECHTAMHU.
9.CTtpyKTypa pelieHus THHEHHOTO HEOJHOPOIHOTO YPaBHEHUSI.
10.Haxos1eHne 4acTHOTO pelieHus JIMHEHHOTO HEOJTHOPOAHOTO YPAaBHEHUS C MTOCTOSSHHBIMU KOA(UIIEHTaMH
U C MPaBOH YaCThIO CHELMAIBLHOTO BU/IA.
11.Meroa Bapranyiy IpOU3BOJIbHBIX OCTOSHHBIX.
12.Hopmanbrbie cuctembl [IY. Pemenne cucrem JIY ¢ moCTOSHHBIME KO3 (UITUEHTAMH METOIOM UCKITFOUCHUSI.

3 cemectp (3K3aMeH)

Psanel
1.Psan. Cymma psna.
2.001mue cBOMCTBA CXOMSIINXCS PSIOB.
3.CpaBHEHUE PAIOB C NOJIOKUTEIBHBIMH WICHAMHU.
4.Ilpuznak cxonumoctu Jlamambepa asisi HOJ0KUTEIbHBIX PSAOB.
5.PagukanpHblii mpU3HaK cXOAUMOCTH Kol 11 OJI0KUTENBHBIX PSAAOB.
6.1HTerpanbpHbIi MPU3HAK CXOAUMOCTH KoM 7151 TOJIOKUTENBHBIX PSIIOB.
7.3nakouepenyromiue psabl. Teopema JleiiOHua.
8.3HakornepeMeHHbIe psAibl. AOCONIOTHAS U YCIIOBHASI CXOMMOCTH.
9.®yHKIMOHATIBHBIE PSIIBI U UX CBOWCTBA.
10.Crenennslie psiabl. Teopema Adens.
11.Psn Teiinopa.
12.Bpruncnenue 3HaueHus: QyHKIUU IyTEM Pa3yIOKEeHUs B CTEIIEHHOMN PSII.
13.BpruncieHre HHTErpaioB IIyTEM Pa3JIOKEHNs B CTEIEHHOU Psi.
14.ITpubnmxeHHoM perieHre AU pepeHnaIbHbIX YPaBHEHUH ¢ TOMOIIBIO PSIOB.
15. TpuroHomeTpuYECKUE PSIBI.
16.Psap1 dypee.
Teopus BepossTHOCTEN

1.OcHoBHBIC OHATHS U onpeneneHus. Cinydaitapie coobIThsA. Kimaccmueckoe M CTaTUCTHYECKOE OMPESTICHHS
BEPOSITHOCTH COOBITHS.
2.0OcHOBHBIE TeOpEMBI TeOpuHr BeposaTHOCTE!. [TomHas rpynna coObITH.
3.3aBUCUMBIE U HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSITHOCTh. TeopeMa yMHOXKEHHS BEPOSTHOCTEH.
4.dopmyia moTHON BeposiTHOCTH. BepostHocTs runorte3 (popmyna baiieca).
5.Cnyuaiinas BennunHa (CB). 3akon pacnipenenenust CB. @yHkuus pacnpeeseHus, €€ CBONCTBa.
6.DyHKIMA TUIOTHOCTH, €€ CBOMCTBA. Xapakrepuctuku CB.
7.buHomMuanbHbIN 3aK0H pacnpenenenus CB, ero cBoiicTBa, XapakTepUCTUKH.
8.Pacnipenenenue Ilyaccona, ero xapakTepUCTHKH.
9.PaBHOMEpPHOE U MOKa3aTeNbHOE pacnpeaeneHus HenpepslBHON CB.



10.Hopmanbhbiii  3akoH  pacnpeneneHus CB. ®OyHkums miotHocTd. HopmupoBaHHOE HOpMalibHOE
pacripenenenue. Materpan seposrHocteit (pynkius Jlamnaca).

11.BeposiTHOCTD MonMaaaHus B 3aJJaHHbI HHTEpBa. [IpaBuiio Tpex curm. ACUMMETPHS U SKCIECC.
12.BeposITHOCTh HACTYIUICHHS COOBITHI NpHU HE3aBHCUMBIX HcHbITaHUIX ((opmynsl bepuymmu, Ilyaccona,
JoKanbHas Teopema Jlamaca).

13.3akon Oonpmmx uncen. Teopema YeObimeBa, yacTHbIM cinydail Teopembl. Teopema bepnymmu. [lonsrue o
TeopeMme JlamyHoBa.

14.ITonsTHe 0 cayyailHBINA MIPOLECC U UX XapaKTEPUCTUKAX.

15.291eMeHTBI TEOPUHU HAJIE)KHOCTH.

Maremarnueckas CTaTUCTHKA

l.I'enepanbHas COBOKYHNHOCTh M BbIOOpka. Cratucrtudeckas (yHKIus pacrpenenenus. CraTucTuueckas
IUIOTHOCTH BEPOATHOCTH. YHCIOBBIE XapaKTEPUCTUKHU CTATUCTUYECKHUX PACIPENCICHUMN.

2.0CHOBHBIE MOHATUS O TOUYEYHBIX OLIEHKAaX MapaMeTpoB pacmpenencHus. OleHKa MaTeMaTHYecKOro
OKUJaHUS.

3.MeTo/1bl TOCTPOEHMSI 3aKOHOB PaclpeesIEHUs 110 OIBITHBIM JaHHBIM: METOJl MOMEHTOB.

4.IIpyHIMI MaKCUMaJIbHOTO MIPaBIONOA00US.

5./loBepuTenbHbIE  MHTEpBAJIBI W JOBEPUTEIbHAs BEPOATHOCTH. J{OBEpUTENBbHBIM  HMHTEpBAI IS
MaTEeMaTHYeCKOro OXKUIaHUs IpU O0JIBIIOM 00beMe BBIOOPKH.

6.JloBepUTEIBbHBII HHTEPBAJ AJIS1 MATEMATUYECKOTO OXKUIaHUS TIPH MaJIOM 00beMe BBIOOPKH.

7.I1loHsATHE O CTATUCTUYECKUX TMIIOTE3AX.
8.Bunel runores. Kpurepuii [Tupcona X2.

9.I'unoreza 0 AucHepcUsX ABYX HOPMaJbHBIX ciaydaiHbIX BenuuuHax (CB) (IIpu HEHW3BECTHBIX CPEIHUX).
l'unores3a o qucnepcusix 1ByX HopMaiabHbIX CB (IIpy M3BECTHBIX CPEIHUX).

10.MuoromepHbie CB. @yHKIMS U INIOTHOCTH pacipeaesienus 1syMepHoit CB.

11.YcnoBHble 3akoHbI pacupenenenus. MomeHnTsl 1BymepHoit CB.

12.HopMaJbHbIH 3aKOH Ha IIJIOCKOCTH. Y CJIOBHBIE MATEMATUYECKUE OKUIAHHUS.

13.JIunelinas perpeccus.

14 . KoppensauMoHHO-perpecCUOHHBI  aHanu3. @DYyHKIMOHAIbHAs, CTOXAacTUYEeCKas M KOPPEJSILMOHHAsA
3aBHUCHMOCTH.

15.0npenenenue Gopmbl MapHOH KOPPEISILMOHHON 3aBUCHMOCTH.

16.PerpeccroHHbII aHaIN3 NapHOU JIMHEHHOW 3aBUCUMOCTH.

17.KoppensimoHHbI aHAIN3 MapHOU JIMHEWHON 3aBUCUMOCTH.

18.CraTtuctiueckne MeTo 1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

3. MeToauyeckne MaTepualibl, ONpeae/siionue NpoueIypy U KpUTEPUH OlleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIETEHMH NIPH NIPOBEACHUU NIPOMEKYTOYHOM aTTECTALlUH

Kpurtepun (popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aaHUH

- OICHKA «OTJIMYHO» BBHICTABISETCS OOyYArOIIEMYyCs, €CIM KOJHYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisieT 100 — 90% ot obmiero o0bE€Ma 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YYAIONIEMYCsl, €CITH KOJMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o06bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJIBHO» BBICTABISCTCS OOYYAIONIEMYCs, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 061iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OICHKA «HEYIOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYYaIOIIEMYCs, €CIH KOJIHMYECTBO TPABHIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 0o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepun popmupoBaHusi OLEHOK 10 Pe3y/JIbTATAM BbINOJHECHUS 3a1aHUI

«OTIHYHO/32YTEH0» — CTABUTCS 32 pa0dOTY, BHITTOJHEHHYIO IMTOJTHOCTBHIO O3 OMMMOOK U HET0UYETOB.

«XO0po110/3a4TeH0» — CTABUTCA 32 padOTY, BHIIMOJIHEHHYIO MOJHOCTHIO, HO TIPU HATMYUU B HEW He Oolee
OJIHOM HerpyOoi OMOKN U OHOTO Helo4eTa, He 0oJiee TpeX HEJ0OUETOB.

«Y10BJIETBOPHUTEILHO/3a4TEHO» — CTABUTCSA 32 PabOTy, €cu 00yUYaIOUIUIiCs MPaBUIBLHO BBIMOIHIII HE
MeHee 2/3 Bcell paboThl WM TOMYCTHJI HE Oojiee oHOM TpyOoi OomMOKM U JBYX HEOYETOB, HE OoJee OIHOM



rpy0oil m ogHOUM HerpyOoi ommOku, HE Ooyiee TpeX HErpyObIX OIIMOOK, OJHON HErpyOOoW OmMOKH M JBYX
HEJ0YETOB.

«HeynoBjieTBOpUTEJIbLHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PAabOTy, €CIM YHUCIO ONIMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OLEHKH «YJIOBJIETBOPUTEIHHOY HITU MPABUIBLHO BBITIOTHEHO MeHee 2/3 Bcei paboThl.

Buowt owubox:

- 2pybvie owuUOKU. He3HaHUe OCHOBHLIX NOHAMUU, NPAGUN, HOPM, HEe3HAHUEe NPUEeMO8 pPeuleHus 3a0ay,
OWUOKU, NOKA3LIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08US NPEOJIONCEHHO20 3A0AHUSL.

- Hezpybbie OWUOKU: HeMOYHOCTU YOPMYTUPOBOK, ONpedeleHuUll;, HePaAYUOHATbHBIL 8b100P X00A PeuleHsl.

- He0ouembl: HePaYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOENbHbLE NOZPEULHOCIU 8 POPMYIUPOBKE
861860008, HEOPEIICHOE BbINONHEHIUE 3A0AHUS.

Kpurtepun (popmMupoBaHusi O1ieHOK 110 3a4eTy

«3auTteHo»» - O0OydYaroIIMiica TMOJYYWJI OLEHKY «3a4yTeHO» II0 BCeM JabopaTopHbBIM paboTawm,
00y4YaroImuiicsi JeMOHCTPUPYET 3HAHWE OCHOBHBIX pa3leiioB MPOTPaMMbI M3y4aeMOro Kypca: ero 0a30BbIX
NOHATHM M (yHAAMEHTANbHBIX IpoOsieM; MpuoOpes HEeOOXOAWMbIE YMEHMS M HAaBBIKHM, OCBOMJ BOIPOCHI
MPAKTUYECKOTO TPUMEHEHHS ITOTyI€HHBIX 3HAaHUN, HE JOIYCTHIT (PAKTUIECKUX OIMOOK MPH OTBETE, IOCTATOYHO
MOCIIE0BATEIBHO U JIOTHYHO U3JIaraeT TeOpEeTUUECKUil MaTepual, J0MycKas JUIIb He3HAYUTEIbHbIC HAPYIIICHHS
IIOCJIEI0BATEIBHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He 3aureHo»» - 3auTeHbl HE Bce NabopaTtopHble pabOTh, BBHICTABISIETCA B TOM Cly4ae, KOTrAa
00y4YaroImuiics: IEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX Pa3/eNIOB MPOrpaMMbl H3y4aeMoro Kypca:
ero 0a30BbIX MOHATUN M (QyHIAMEHTAIBHBIX MpoOsieM. Y 3K3aMeHyeMoro ciabo BBIpaKEHa CIIOCOOHOCTH K
CaMOCTOSITEJIbBHOMY ~AHAJIUTUYECKOMY MBIIUICHUIO, MMEIOTCS 3aTpy/JHEHUS B U3JI0KEHUU MaTepuana,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS U HABBIKH, JOMYIICHBI TPyOble OMMOKHM U He3HAHUE TEPMHUHOJIOTHH, OTKa3
OTBEYaTh Ha JOIMOJIHUTEIbHbBIE BOIPOCHI, 3HAHUE KOTOPHIX HEOOXOAUMO IS IOy YEHUSI IIOJI0KUTEIIbHOM OLIEHKH

Kpurtepun ¢popMupoBannsi OLEHOK MO IK3aAMEHY

- OLIEHKA «OTJIMYHO» BBICTABISETCA 00yUaroIIEeMyCsl, €CIIU

oOyJaroLuics JEMOHCTPUPYET 3HAHUE BCEX PA3/I€TI0B U3y4aeMOl JUCIMILIUHBL: COAepKaHNe 0a30BbIX MOHATHIMA
U (yHIAMEHTAIbHBIX MpoOJeM; yMEHUE H3jaraTh MPOrpaMMHBIN MaTepuan ¢ JeMOHCTpalHueld KOHKPETHBIX
npumepoB. CBOOOHOE BIIaZIeHHE MATEPHAIIOM JOKHO XapaKTepPU30BaThCs JIOTMUECKOM SICHOCTBIO M YETKUM
BHUJICHUEM IIyTEl IPUMEHEHHUSI [IOJyYEHHBIX 3HAaHUH B IPAKTUYECKOM AEATEIbHOCTH, yMEHHEM CBS3aTh MaTEpHal
C IpyTUMH OTpacisiMU 3HaHUS,

- OLEHKAa «XOpoIIo» - OOy4Yaroluiics IEeMOHCTPUpPYET 3HAHMS BCEX Ppa3JCelIOB U3y4yaeMOH IMCLUIUINHBL:
coJiep;kaHue 0a30BBIX MOHIATUHA U (yHIAMEHTAIBHBIX Mpo0JeM; Iprodpesl He0OX0AUMbIE YMEHHUS U HaBBIKH,
OCBOMJI BOIIPOCHI NMPAKTHUECKOTO MPUMEHEHHUS MOJIyYE€HHBIX 3HaHUH, He JOMYCTHII (PaKTHUECKUX OMIMOOK MpH
OTBETE, JOCTAaTOYHO IOCIEAOBATEIbHO W JIOTMYHO M3J1araeT TEOPETUYECKUN Marepuai, IOINycKas JIUIIb
HE3HAUUTENIbHbIE HapyIIEHHs MOCJIEI0BAaTEIbHOCTH M3JI0KEHUS M HEKOTOpble HETOYHOCTU. Takum oOpazom
JaHHasl OLIEHKAa BBICTABIISETCS 32 MPAaBUIIbHBIN, HO HEOCTATOYHO MOJHBIN OTBET.

- OLIEHKA «Y/0BJIETBOPHUTEIbHO» - 00YyYaIOLIUIiCA 1EMOHCTPUPYET 3HAaHUE OCHOBHBIX Pa3/IeNIOB MPOrpaMMBbl

M3y4aeMoro Kypca: ero 0a30BbIX MOHATHH U QpyHIaMeHTaIbHBIX IpobsieM. O1HaKO 3HaHWE OCHOBHBIX MPOOJIEM
Kypca HE MOAKPEIUIAIOTCS KOHKPETHBIMU IPAKTUYECKMMM IPUMEPAMHU, HE TOJHOCTBIO PACKPBITA CYLIHOCTH
BOIIPOCOB, OTBET HEJJOCTATOUHO JIOTUYEH U HE BCET/1a MOCIe10BaTelIeH, T0NYyIeHbl OINOKHA U HETOYHOCTH .,
- OlleHKA «HEYIO0BJIETBOPUTEJbHO»- BBICTABISIETCS B TOM Ciydae, KOraa oOydyaromIMiCs JI€MOHCTPUPYET
(dbparMeHTapHble 3HAHUS OCHOBHBIX PAa3/EJOB IMPOTrPaMMbl M3y4aeMOro Kypca: ero 0a30BBbIX IMOHATHH H
(byHIaMEeHTaIbHBIX TpolieM. Y 53K3aMeHyeMoro ci1ado BBIpaXKeHa CIOCOOHOCTh K CaMOCTOSITEILHOMY
AQHAJIMTUYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPYJIHEHHUS B U3JI0)KEHUU MaTepuaja, OTCYTCTBYIOT HEOOXOJIMMBbIe
YMEHUS U HaBBIKU, JOMYIIEHbI TPyOble OIMOKM U He3HAHHE TEPMUHOJIOTHUH, OTKa3 OTBEYATh Ha JIONIOJHUTEIbHbIE
BOIIPOCHI, 3HaHHWE KOTOPBIX HEOOXOAUMO JIJISl TIOTYUYEHUS MOJI0KUTEIBHON OLEHKH



