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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: | b1.0.10

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

Brruncnenue panra Mmatpuusl. Perenne cuctem MerogoM I'aycca. Pemienue 1 4
oIHOpOaHBIX cucteM. /IIp/

Paznen 2. AnanuTnyeckasi reoMeTpus

2.1

Bexropsl. JInnelinble onepanuu HaJ BEKTOpaMu. basuc Ha MIOCKOCTH U B 1 2
npoctpancTse. CKalspHOe, BEKTOPHOE U CMEIIAaHHOE TPOU3BEACHUS, UX
cBoiicTBa. [ToHsATHE O JIMHEHHOM TIpocTpaHcTBe. /JIek/

2.2

CrnoxeHre BEeKTOpOB, yMHOXXEHHE BEKTOpa Ha YnCii0. Moyiib M HAIIPaBIISIONIHE 1 4
kocuHychl. CKaJIsIpHOE IPOU3BEJEHNE BEKTOPOB BEKTOpHOE U CMeIIaHHOE
Tpou3BesIeHUe BEeKTOpoB. X npunoxenus. JInHeliHOe IpocTpaHCTBO, TMHEWHAs
HE3aBUCHMOCTh, Oas3uc. /TIp/

23

IIpsiMast Ha IJIOCKOCTH, NIPSMasi U IIIOCKOCTh B IIPOCTPAHCTBE: CIIOCOObI 1 2
3aJaHus, B3aMMHOE PACTIONIOKEHHE, YITIBI U paccTostHus. /JIex/

24

OCHOBHBIE 33JJaul AHAJIUTHYECKON I€OMETPUHU Ha IUVIOCKOCTU U B IIPOCTPAHCTBE. 1 4
Ionsapuas cucrema koopauHat. Kpusbie Broporo nopsiaka. OCHOBHbIE 331241
aHanmuTH4eckoi reometpun. /IIp/

Pa3znen 3. BBenenue B MaTeMaTHUeCKHid aHAIN3

3.1

Ionstue GpyHKnny, Tpenen GyHKIH U Hocae10BaTeIbHOCTH. OCHOBHEIE 1 2
TEOpeMBI O MpejeNax, 3aMeyaTeNbHble Ipeiensl. beCkoHeuHO Malble U
OeCKOHEUHO OONbIINE BEINYHHBI, SKBUBAJICHTHBIC BETMYNHEL. HerpepsIBHOCTE
(YHKINY B TOUKE, HEMPEPHIBHOCTE 3IEMEHTApHBIX (yHKIMii. CBOICTBA
(yHKUUi, HEIPEPBIBHBIX Ha oTpe3Ke. TOUKH pa3phIBa U UX

knaccudukarys. /Jlex/
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Onpenenenue npenena. Heonpenenennoctu Buga 0 / 0 u [/ [1. 3ameuarenbHble
npeaensl. DkBuBaieHTHbIe BM BenndanHbl. HenpepbIBHOCTD ¥ TOYKA
paspeiBa. /IIp/

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/

44

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/

52

Haxoxxnenue yacTHbIX pou3BoAHBIX U Auddepenunanos OHIIL. [Ipoussoanas
0 HanpaBieHuo. ['pajrieHT. 3a1aun Ha HauOOJbIIIee U HANMEHBIIIECe
3navenue. /I1p/

53

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/

54

YacTHBIE TPOU3BOAHEIE U A (hepeHIHaBI BEICIIHX HopsAakoB. Heobxoxmnmele
U IOCTaTOYHBIE YCIOBHA KCTpeMyMa (pyHKIIMHM MHOTHX EPEMEHHBIX.
VYenoBHbIH 3kcTpeMyM. Hanbosnbiee 1 HauMeHbIee 3HaUCHUE (YHKIMH B
3aMKHyTO# obmactu. /T1p/

Paznen 6. UuTerpanbHoe ucuunciaedue ®OII

6.1

[TepBooOpasnas. HeonpeneneHHslil HHTErpanl u ero cBoiicTBa. Tabnuma
uHTerpanoB. OCHOBHbIE IPHEMBl HHTETPHPOBAHUS: MOABEACHHE M0] 3HAK
muddepennmana, HHTETPUPOBAHUE IO YACTSIM, 3aMeHa IEPEMEHHOM.
OmnpeneneHHBII HHTETPAT U €r0 CBOMCTBA. ['eoMeTpUYecKie IPHIOKEHHS
OMpe/IeIeHHOr0 HHTEerpaja: MIOoMaab MI0CKOH (GUIypHI B 1EKapPTOBBIX U
TIOJISIPHBIX KOOpJMHATAX, JUIMHA NYTH KPUBOH, 00beM Tela BpameHus. /JIex/

6.2

HemnocpencreenHOe MHTETpHpOBaHUe o popMynaM. Beraucienue
MIepBOOOPA3HBIX C IIOMOIIBIO 3aMEHBI TEPEMEHHBIX H 10 9acTsIM. MHTerpasl,
coZieprKalllie KBaJpaTHbIA TpexuiieH. Patmonansable 1podu. UHTerpupoBanue
HEKOTOPBIX MPPALMOHATBHBIX M TpUroHOMeTpuueckux (ynxuui. /[p/

6.3

HecoOcTBeHHBIE HHTETPANIBI: HHTETPAJI 110 OECKOHEYHOMY IIPOMEKYTKY,
HHTETPAJ] OT HEOrpaHMIeHHOH (yHKInH. [IpH3HAKH CXOXMMOCTH
HECOOCTBEHHBIX HHTETPajoB. /JIek/

6.4

OrmpesienieHHbIE 1 HECOOCTBEHHbIE HHTETPAITBI. [ €OMETpHUECKUE TPHITOKEHUS
omnpeneneHHoro uurerpana. /Ilp/

Paznen 7. UuTerpanbhoe ucuucienue OHIT

7.1

[onsitre 06 nuTErpane no mepe. J{BOWHON HHTETPa: OpeeNeHue, CBOMCTBA.
Brruncnenue qBOMHOro HHTErpaia B JeKapTOBBIX KOOPAMHATAX CBEJCHUEM K
IIOBTOPHOMY MHTErpaily. 3aMeHa IEpEMEHHbIX B IBOMHOM HHTETPAJIE.
Ipunoxenus aBoiHOro MHTErpana. /JIex/

7.2

Beruncienne ABOHHBIX HHTETPAJIOB B IEKaPTOBBIX M MOJSIPHBIX KOOPIAWHATAX.
M3menenue nopsaka MHTErpUPOBaHUs B IBOMHOM uHTerpaine. [lpunoxenus
JIBOMHBIX UHTErpanos. /IIp/




Pasnen 8. O6bikHOBeHHBIe TU(depeHnnanbHbIe ypaBHeHus (1Y)

8.1

OcHoBHbIe OHATHSL. J]Y 1IepBOro mopsijika, HHTErPUPyeMble B KBaApaTypax:
YPaBHEHUS C Pa3/ICISIOIINMUCS IEPEMEHHBIMHU, OTHOPOIHBIC YPABHCHUS,
JMHEHHBIC YPaBHCHUS, ypaBHEHHs BepHYIUH, ypaBHEHUsI B MTOTHBIX
muddepennuanax. /Jex/

8.2

OcHoBHbIe OHATHS. J[Y TIepBOro MOpsi/ika, HHTEPUPYEMbIe B KBaAPaTypax:
YPaBHEHUS C pa3/ICIAIOINMUCS TEPEMEHHBIMHU, OTHOPOIHBIC YPABHCHUS,
JMHEHHBIC YPABHCHUS, ypaBHECHHS BepHYIUH, ypaBHEHUSI B IOTHBIX
muddepennuanax. /Tp/

8.3

YpaBHEeHus1, JoMycKaoIKe noHwxkeHue nopsaka. Jluneinsie J[Y n-ro nopsiaka:
CBOICTBA pEUICHUH OTHOPOJAHBIX U HEOJHOPOAHBIX YPaBHEHHH, CTPYKTypa
obmero pemenus. /JIex/

8.4

VYpaBHeHuUs, JONyCKarole MOHMWKeHue nopsaaka. Jluneltnsle 1Y n-ro nopsaxa:
CBOMCTBA pelIeHUH 0OMHOPOJHBIX U HEOMHOPOIHBIX YPaBHEHUH, CTPYKTypa
obmero pemenus. /I1p/

8.5

Jluneiinsie quddepeHnnansHble ypaBHEHHS C TOCTOSHHBIMA KO3 (hUIIMEeHTaMH.
Merox BapHaIiy IIOCTOSHHBIX, YaCTHOE PEIICHUE HEOIHOPOIHOTO YPABHEHHUS C
[IPaBOil YaCThIO CICIHANBHOro Bua. /JIex/

8.6

Pemenuie 1Y BBICIIMX NOPSIKOB, TOMYCKAIOIINX TOHM)KEHUE MOPSIIKA.
Jluneiinsie omHOpoaHBIE /1Y n-0ro mopsika ¢ IOCTOTHHBIME KO QHITEHTaMH.
Pemenne muHEWHBIX HEOOHOPOXHBIX J{Y ¢ mocToSHHBIME Kod(durmeHTamMu co
crenualbHON IIpaBoil yacTbio. MeTos| Bapuauy Mponu3BOJIbHBIX

ocTosTHHBIX. /T1p/

Paznen 9. YuciioBbie 1 GyHKUIMOHAIBHBIE PSABI

9.1

OCHOBHEBIE OIPE/ICIICHHS, HEOOXOIUMBIN IIPH3HAK CXOAUMOCTH PSa.
HOCTaTO'-iHbIe MpHU3HAKHA CXOAMMOCTH YUCJIOBBIX PAAOB € MMOJIOKUTCIbHBIMU
YJIeHaMHU. 3HaKOIePEMEHHBIE Psiibl, a0COMIOTHAS U YCJIOBHASL CXOAUMOCTb.
3Hako9epeayrommecs psaasl, mpu3Hak Jlefionumna. /JIex/

9.2

UYucnossle psasl. JlocTaToYHBIE IPU3HAKU CXOAUMOCTH: IpHU3HAK Jlamambepa u
paaukanbHbli npusHak Komu. MaTerpansabiii npusHak Komm. [pusnaku
cpaBuenus. /T1p/

9.3

3HakonepeMeHHble psaabl. [Ipu3Hak JlefiOHua. YenoBHas 1 abCoMoTHAS
cxomumocTd. DYHKITMOHATBHBIE U CTENICHHBIE PAIbl. Pagmnyc cxomumoctu. /TIp/
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O6unacth cXomuMOCTH (HDYHKIIMOHATIBHOTO psifa. PABHOMEpHAsT CXOJUMOCTb,
g depeHIpoBaHe U HHTETPUPOBAHHE PABHOMEPHO CXOSIIMXCS PSIOB.
CreneHHBIC PAABL: HHTEPBAJI CXOAUMOCTH, paguyc cxoxumoct. Pan Teitnopa.
Pa3noxxeHre HEKOTOPHIX NIEMEHTApHBIX (QYHKIHMi B psx Makiopena. /JIex/

9.5

Paznoxenne ¢pyakmuii B psasl Teitnopa m Makiopena. Beraucinenne GyHKIuu ¢
3a/laHHON TOYHOCTHIO. BbIUKclieHHe HHTErpaoB ¢ IOMOILBIO psAAoB. Perenue
Y ¢ nomorsio psaos. /TIp/

Paznen 10. Teopus BeposiTHOCTEI

10.1

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

10.2

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

10.3

Teopema 0 BEpOATHOCTH POU3BeACHUS cOObITHIA. [ToHsTHE
MIOCIIEI0BATEIbHOCTH HE3aBUCUMBIX UcTibITaHu. Cxema bepHynmu u
nonuHoMuaneHas cxema. Ilpenensusie Teopemsl ITyaccona u Myaspa-Jlamnaca.
CirygaitHple BeTHYMHBI (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 3aK0OH. 3aKOH PEIKUX sIBICHUN. PABHOMEpHOE U IIOKa3aTeIbHOE
pacmpenenenus. HopmansHoe pacnpenenenue. [IpenensHble TeOpEeMbI TEOPUT
BepositHocTel. /T1p/

10.5

IIpumepsl pacnpeielicHuii: paBHOMEPHOE, OHHOMHUAIBHOE 1 Jp. HopMmasbHoe
pacripeieiecHie M €ro CBOWCTBA. 3aKOoH 0obInX uncel. Teopema
Yeorrimena. /JIex/

10.6

Msuoromepasie CB, dynxuus pacnpenenenus nsymeproit CB. ITnotHoCcTs
pacnpenenenus apymepHori CB. YciioBHbIe 3aK0HBI pacripenencHus. JInnerHas
perpeccust. /TIp/




Pa3znen 11. MaremaTuyeckasi CTAaTHCTHKA

BapuanuoHHBI psi, TUCTOrpaMMa U MOJHUTOH YaCTOT. DMIUpUIecKast QYHKIUS
pacnpenenenus. BeibopouHoe cpeHee, BRIOOpouHas qucrepcus. TodeuHble H
UHTepBaNbHBIE OlleHKU. [TocTpoeHNe 1oBepUTENbHBIX HHTEPBAoB. /JIex/

11.2

Bri6opounstii Meton. [locTpoeHue MOIUTroHOB YaCTOT M THCTOIPaMMBI.
YucnoBble XapaKTePUCTHKU BEIOOPKH. ToUeUHBIC N HHTEPBAIBHbIE OLIEHKN
ITapaMeTpOB pacIpeielleHuss HopMaIbHO pactpenenenHoi CB. /I1p/

11.3

Cratuctuyeckue runore3bl. [IpoBepka runore3bl 0 HOpMaIbHOM pacIpeeIeHUN
TEHEPAIIbHOM COBOKYITHOCTH 110 Kputeputo IInpcona. @yHKunoHaIbHAS,
CTOXACTUYeCKask U KOpPesAIMOHHAs 3aBHcUMOCTH. Onpenenenune Gopmbl
TTapHON KOPPETSIIUOHHON 3aBUCUMOCTH. PerpeccuoHHBINH aHanu3 B MapHOH
IMHeNHOH 3aBucumoctu. KoppensiuoHHbll aHanu3 B NapHOU JIMHEWHON
3aBUCUMOCTH. /JIex/

11.4

ITpoBepka rumnoTe3sl 0 HOPMAIBLHOM paclpeieeHUH FeHepanbHOH
COBOKYITHOCTH IO KPUTCPHIO HI/IpCOHa. HpOBepKa CTaTUCTUYCCKUX T'UIIOTE3 O
IapamMeTpax pacIpeieieHus TeHepaIbHON cOBOKYTHOCTH. /TIp/

OeMeHTHI KOpPeIIAIIOHHO-PErpecCCHOHHOr0 aHanm3a /I1p/

Paznen 12. CamocrositeibHasi padora

12.1

CaMocTosTenbHOE H3yUeHHE TEOPETHIECKOr0 MaTeprana 1.
KanoHnYeckue ypaBHEHHsI KPUBBIX BTOPOTO TIOPSIKA.

2. IIpenensHblil epexon B HepaBeHCTBE. [Ipu3HaKky cyliecTBOBaHUS Ipeea.
3aMeuaTenbHbIe IPEACIEL.

3. ®opmyna Teiinopa

4. Octatounslii wieH ¢opmynsl Teiinopa B Gopme Jlarpanxa.

5. IpencraBneHune HeKOTOPhIX QyHKIUI 10 Gopmyne Teitopa.

6. Ipwtoxenus hopmynsl Teiiopa K UCCIIEIOBAHUIO (DYHKITHIA.

7. JIuneapusanus QyHKIMN.

9. YcII0BHBIE 9KCTPEMYMBI YHUCIIOBOHN (DYHKIIMH HECKOJIBKUX IIEPEMCHHBIX.

9. I'mobaypHBIE SKCTPEMYMBI YHCIOBOI (DYHKIIMH HECKOIBKHX ITEPEMEHHBIX.

/Cp/

20

12.2

Ioxroroska k nekuusim /Cp/

12.3

IoaroroBka k npakTHyeckuM 3aHsTusM /Cp/

32

12.4

KontponsHast pabdora /Cp/

8,6

12.5

O1eHKH OMpeeIeHHOTO MHTerpajia /Cp/

12.6

IMonroroka k siekuusm /Cp/

12.7

IMoaroroBka k mpakTHUECKUM 3aHsATHIM /Cp/

32

12.8

KontponsHas pabora /Cp/

8,6




12.9 CamocTosITenbHOE U3YUCHUE TEOPETUUECKOro MaTeprana 1. 3 20
Pasnoxxenune QyHkimid B creneHnbie psasl. Pan Tetinopa.

2. BrlunciieHne WHTETpajoB MPH ITOMOIIN CTEIEHHBIX PSIOB.

3. IIpubmkenHoe penreHne Au¢hepeHIHaTbHBIX YPaBHEHHH C TOMOIIBIO
CTETIEHHBIX PSAJIOB.

4. TpUrOHOMETPUYECKUE PSIIIBL.

5. [loBTOpHBIE HE3aBUCHUMBIE UCITBITAHUS

6. IIpenensHbIe TeOpEeMbI TEOPUH BEPOSTHOCTEH.

7. MHOrOMEpHBIE CIIydailHbIE BEJIWYUHBI.

8. Benenue B TeopHIO ClydaiiHBIX MPOLECCOB.

9. DneMeHTHI TEOPUH MapKOBCKUX IeTIeil.

10. MeTonpl MOCTPOEHUSI 3aKOHOB PACHPEAEICHUS 10 ONBITHBIM JaHHBIM.
11. MeTtox MOMEHTOB.

12. MeTon MakCHMATEHOTO TIPABIOTIOA00NSI.

13. IIpoBepka CTAaTHCTHYECKUX THUIIOTE3

14. Tunore3a 0 auUcCHepcUsiX ABYX HOPMAJbHBIX CIy4alHBIX BETUYUH.

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

16. DneMeHTBl MHOKECTBEHHOTO KOPPEJISILIMOHHO-PErPECCHOHHOTO aHaIM3a.
17. MHOXeCTBEHHBIH KOPPEJISIIMOHHBIN aHAIN3.

18. MHO)XECTBEHHBIN PErPECCUOHHBIN aHaIu3

19. DnemMeHTH! JUCHEPCUOHHOTO aHAIH3a.

20. O6mmas, GakTopHas W OCTATOYHAs] CYMMBI KBaJpaToOB OTKJIOHCHHH.

21. Ca3p Mex Iy o0mIei, pakTopHOH 1 ocTaTouHOM cymmamu. /Cp/

12.10  [IToaroroBka k nexuusaM /Cp/ 3 8
12.11 IoaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 3 32
12.12 | KontponsHas pabota /Cp/ 3 8,6

Pa3nen 13. KonTakTHbIE Yachl HA aTTECTAUIO

13.1 KonrtponsHnas padora /KA/ 1 0,4
13.2 Ox3amen /KD/ 1 2,3
13.3 Kontponsnas padora /KA/ 2 0,4
134 3auer /KD/ 2 0,15
13.5 KonTponeHas pabora /KA/ 3 0,4
13.6 Dx3amen /KD/ 3 2,3

5. OHEHOYHBIE MATEPUAJIbI

OreHOuHBIE MaTepUabl AT IPOBEICHUS MPOMEXKYTOUHOI aTTecTalu 00ydaroIUXCsl MPUBEACHB! B MPUIOKEHHH K
paboueil mporpaMMe JUCHUIIINHBI.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUIHHE (MOXYIIO), BHABI 3aaHUH, KPUTEPHH UX OLICHUBAHMS,
pacmpeneneHue 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCS MPENoAaBaTeIeM JUCIHUIUIMHEI C YUETOM €€ CIIeIU(UKH U
JIOBOZATCS 10 CBEAEHHsI 00yJalOMIUXCsl HA IEPBOM yUeOHOM 3aHSATHH.

Texkymmit KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIISICTCS MpEroaBaTesieM MUCIHUIUIMHBI (MOIYIs) B paMKaX KOHTAKTHOM
PpabOThI U CAaMOCTOSTENEHOH PaboTh! 0Oydatomuxcs. 1 GUKCHPOBaHUS PE3yNIbTaTOB TEKYIIET0 KOHTPOIIS MOXKET HCIOJIb30BaThCS
BUOC.

6. YAEBHO-METOJNUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi 1uteparypa

6.1.1. OcHOBHas IMTepaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc Omn. agpec
TBO, TOJL




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, TOJL
JI1.1 |Iumages B. C., Beicmast matematuka. [Tomabiid kype B 2 T. Tom 1: YaeOHuk Mocksa:  [tps://urait.ru/bcode/4521
Tuxonos A. H. IUISL BY30B IOpaiir,
2020
JI1.2 | Iumages B. C., Beicmas matematuka. [Tomabiid kype B 2 T. Tom 2: YaeOHUK MockBa:  [tps://urait.ru/bcode/4521
Tuxonos A. H. ISl BY30B IOpaiir,
2020
6.1.2. lononHuTEIbHAS JIUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue Nznatensc O5. aapec
TBO, TOJ1
JI2.1 | Apxanrensckuii A. U., | COOpHUK HHIMBUIYaIbHBIX 3aJaHUI IO MaTeMaTHKE IS CaHkTt- //e.]lanbook.com/book/16
baxxanos B. U. TEXHUYECKUX BBICHINX y4eOHBIX 3aBeneHuil. YacTsb 1 [etepOyp
r : JIanp,
2021
JI2.2 (Tmcun B. b., Kpemep |Marematuka. [Ipaktukym: YaeOHoe mocodue s By30B Mocksa:  [tps://urait.ru/bcode/4508
H. 1. IOpaiir,
2020

6.2 I/IH(l)OpMa].[I/IOHHLIe TEXHOJI0I'd’, HCITOJIbB3yeMbI€ IIPU OCYLIECTBJIECHUH OﬁpaBOBaTe.]'[LHOFO nponecca nmo fMcuuiJanHe

(Mony.110)

6.2.1 IepeyeHb INIIEH3HOHHOTO M CBOOOHO PACIPOCTPAHEMOr0 IPOrPAMMHOI0 00ecnedYeHH st

6.2.1.1

Microsoft Office 2010 Professional

6.2.1.2

6.2.1.3

6.2.2 Ilepeuyenb npogeccHOHATBHBIX 023 TAHHBIX U UH()POPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

zbMATH — camas nonHas MareMaTtudeckas 0a3a JaHHBIX, OXBATLIBAIOIIAS

6222

MaTepuaibl ¢ koHua 19 Beka. zbMath conepxur okosno 4 000 000 1okyMeHTOB, U3

6.2.2.3

6omnee 3 000 xypranos u 170 000 kHUT O MaTeMaTHKe, CTATUCTHKE, HHOpPMATHKE, a

6.2.2.4

TaKKe MalIMHOCTPOSHHIO, (PU3UKE, ECTECTBEHHBIM HayKaM U JIp. - zbmath.org

6.2.2.5

O0bmepoccHicKuit MaTeMaTHIeCKUi opTai (MH(GOPMaOHHAS CHCTEMA)

6.2.2.6

- http://www.mathnet.ru/

6.2.2.7

Mathcad- cripaBOYHHK IO BBICIIEH MAaTEMaTHKE

6.2.2.8

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHble ayAUTOPUH ATl IPOBEISHHS 3aHATHI JIEKLIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CTIEIUAIN3UPOBAHHON MEOEbI0
U TEXHHYECKUMH CPEICTBAMH OOYYCHUS: MyJIbTUMEIUIHOEC 000pYIOBaHUE IS IPEIOCTABICHUS yIeOHON HH(pOpMALUH
OOJIBIIION ayTUTOPHH H/WITH 3BYKOYCHITHBAIOIIee 000pyIOBaHHE (CTAI[HOHAPHOE MITH ITEPEHOCHOE).

7.2

VueOHbIe ayIUTOPUH JUIsl TPOBEICHUS 3aHATUI CEMHHAPCKOTO TUIIA, IPYIIIOBBIX ¥ HHAWBHU/YaJIbHBIX KOHCYJIBTAINH,
TEKYIIETO KOHTPOJSI M MTPOMEKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBAaHHEIE CIICIIHATN3NPOBAHHON MEOENbI0 1
TEeXHHUYECKUMH CPEICTBAMU OOyJIEHHS: MyIbTUMEUIHOE 000pYIOBaHNE U/MIIH 3ByKOYCHIIHBAIOIee 000pyIOBaHHE
(cTanimoHapHOE MIIM TIEPEHOCHOE)




73

[TomenieHust I CAaMOCTOSATENBHOM PabOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOHN ¢ BO3MOXXHOCTBIO TIOAKIIOYEHUS K
cetu "MHTEepHET" M 0OECIIeYeHHEM IOCTYIIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCHUTETA.

7.4

INomemtenust At XxpaHeHHUs ¥ NPOPUIAKTHIECKOTr0 0OCIyKUBaHUS y4eOHOTO 000pyIOBaHHS




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

Maremaruka

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

09.03.02 UndopMauMOHHBbIE CUCTEMbI M TEXHOJIOTHH

(k00 u HaumeHosaHue)

I/IH(l)OpMaIIHOHHI)Ie CUCTEMBI U TEXHOJIOT'HU HA TPAHCIIOPTE

(naumenosanue)

Cewmecrtp 1,3 (9x3aMeH)
2 (3ager)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMbI TPOMEKYTOYHON aTTECTalMU: dK3aMeH (1o o4Hoil gopme - 1, 3 cemectp), 3a4eThl (110 OYHOMA
dopme -2), kouTposbHas padora (1,2,3 cemectp)

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

Kon 1 HanMeHoBaHNEe KOMIIETEHIIUU Kon nnnukaropa qocTmxxeHus
KOMIETEHITNH
OIIK-1 Crioco6eH NpUMEHATh €CTECTBEHHOHAYUHBIC M O0IIEHHKEHEPHBIC 3HAHUS, METOBI OIIK-1.1 ITpumeHseT METO b
MaTeMaTHYECKOTO aHATN3a U MOJICITUPOBAHUS, TEOPETUUECKOTO U IKCTIEPUMEHTATBHOTO BBICIIICH MaTeMaTHKHU ISt
HCCIIeIOBaHUsL B MPO()ECCHOHANBHOMN AEATEIBHOCTH peleHus 3a1a4
npogecCHOHAIEHON
JeSTENbHOCTH

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHuUs MO AUCIUILIMHE Or1ieHOYHBIE
JIOCTIDKEHUSI KOMIIETEHITUH MaTepHabl
(cemectp )
OIIK-1.1 TIIpumenser merompl Beicmel | OOydaroIIUiCs 3HACT:
MaTeMaTHKH JUIS peIIeHuUs 3a/1a4 | - OCHOBHBIC [IOHATHS M METO/BI MATEMAaTHYECKOTO aHAIIN3a, | 3ajaHus
npodeccHoHaNbHON IEATETbHOCTH aHAIMTUYECKOH reoMeTpud W JuHeiHod  anreOpel, | 1 cemectp (Nel--
AM(QEPEHUMANBHOTO M MHTETPAIBHOTO  UCYMCICHHS, | NolO)
TEOPHH BEPOITHOCTEH U MAaTEMAaTHYECKOW CTaTUCTHKH. 2cemectp  (Nell--
Ne20)
3 cemectp (Ne2l--
Ne30)
OOyJaromuiics yMmeeT: 3ananus
NPUMEHATh MaTeMaTHYecKHe MeTomsl st pemreHns | 1 cemectp (Ne3l--
MPaKTHYECKHX 3a/1a4. Ne33)
2cemectp  (Ne34--
Ne36)
3 cemectp (Ne37--
Ne39)
OO0yJaronuiics BIaaeeT: 3ananus

- MeTOJlaMH MaTeMaTH4YeCKOTO aHanu3a, aHamutudeckod | 1 cemectp (Ned(--
TEOMETPHMH M JIMHEHHOH anre6psl, nupdepennuansioro n | Ne42)

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

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICIYIONINX HOPM:
1) oTBeT Ha OWIIET, COCTOSIIIUI U3 TEOPETUICCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUIl;
2) BeinonHenue 3aaanuii B DMMOC Caml YIIC.

[TpomexyTouHas arTecTanus (3a4eT) NIPOBOJUTCS B OJJHOU U3 CIEAYIOIUX (hopM:



1) cobecenoBanue;
2) seimoniHeHue 3aganuii B8 IMOC eybdthcbntnf
2. Tunosble! KOHTPOILHBIE 321AHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMeHMIi,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIM A
2.1 TunoBblie BONMPOCHI (TECTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOI0
pe3yJibTara

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTH)KEHHS KOMIICTCHIINT

OIIK-1.1 Ipumenser  meroxel | OOydaromuiics 3HAET:

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. EquanyHO MaTpuliel Ha3bIBaCTCS:
A) nuaroHaigbHas MaTpHUIla, C €IUHUIIAMA Ha TTIABHOW JHAaroHallu;
B) kBaapaTHas MaTpuIla ¢ SAMHUIIAMU Ha TJIABHOW JHArOHAIIHN;
C) kBaapaTHas MaTPHUIIA, SJIEMEHTAMU KOTOPOH SIBIISIOTCS €IUHHIIBI?

2.YT0 MOXHO CKa3aTh O CHUCTEME JIMHEHHBIX YPaBHEHHUN C MaTpHIICH (A)H paclIMpeHHON MaTpHIeH, ecin

rang(A)< rang(AB):

A) cucrema UMeeT eJMHCTBCHHOE PEIlICHHE;
B) cymiectBoBaHME TaKOM CUCTEMBI HEBO3MOXKHO;
C) cucTeMa He MMEET PEIICHHU.

3. Metox Kpamepa npruMeHHM /7151 pELICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHHUH, €CIIHU:
A) MatpuIia cuCTeMBI Jiro0asi;
B) marpuiia cucTeMbl COCTOUT TOJIBKO M3 EANHHII;
C) marpulia cucTeMbl JIr00ast KBajipaTHasi,
D) marpuiia cucTeMbl KBaJpaTHasi U HEBBIPOXKICHHAS.
4. Eciu ¢pynkuust f(X) HenpepbiBHa Ha [@;b], iuddepennupyema Ha (a;b) u y(a) = y(b),To Ha (a;b)moxHO
HalTH XOTsI OBl OJTHY TOUKY, B KOTOPOH :
A) QyHKIIMS HE onpe/eieHa;
B) npousBoHas GpyHKIMH HE CYIIECTBYET;
C) Henp3s MPOBECTH KacaTeNbHYIO K rpaduKy QyHKINY;
D) npousBoaHas pyHKIMK 00paliaeTcss B HOJb.
5. HaiiTi mHTepBaIsl MOHOTOHHOCTH (DYHKIMH y = X2-2X

A) Ha (_ 0,1 ] -yObIBaeT Ha (1 s ). BO3pacTacT
B)na\ ™ OO’.O] -yOBIBaeT Ha 0; OO)- BO3pACTaeT
C) Ha (_ 0,1 ] - BO3pacTaeT Ha (] ; OO)- yObIBaeT

D) na (_ OO"O] - BO3pacTaeT Ha (O’. OO)- yOBIBaET

6. I'papuk kakoit pyHKIMU HAa BCEM OTpe3Ke [a,b] 0IHOBPEMEHHO yIOBIETBOPSET TpeM ycioBusaM: y>0; y'<
0; y">0?

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenogaBareis — pa3padOTINK OIIEHOYHBIX CPEJICTB.




BapuaHTbI OTBETOB:
A) Bce rpapuku B) Toapko II C) Tonbko 111
D) Tonbko 11 u I11. E) Tonbko I u III

7. YacTHOM MpOU3BOIHON (DYHKIIMN HECKOJIBKHX MEPEMEHHBIX HAa3bIBACTCS:
A) npoun3BoaHAast OT YaCTHOTO apryMeHTa (PyHKLINU;
B) mpousBoaHas oT mpousBeneHus: apryMeHTOB (QyHKIUY;
C) nmpousBoAHAsI OT YaCTHOTO apryMEHTOB ()YHKIIUH;
D) npousBoaHas OT GyHKIIMH NPH YCIOBUHU, YTO BCE APIYMEHTHI KPOME OJTHOTO OCTAKOTCS.
8. YacTHoii Mpou3BOIHON (PYHKIIMM HECKOJIBKUX NIEPEMEHHBIX HA3bIBACTCSI:
A) npoun3BoAHAas OT YaCTHOTO apryMeHTa (pyHKINU;
B) npousBoaHas OoT nmpon3BeaeHUS apryMEHTOB (DyHKIINH;
C) npou3BoAHAast OT YACTHOTO apryMEHTOB (DYHKIIUU;
D) npousBoaHast OT GYHKIMK IPU YCIOBUH, YTO BCE aPTyMEHTHI KPOME OJHOTO OCTAIOTCS OCTOSIHHBIMHU.
9. Eciu U = ln(3x —y? +2z3), to 3nayenue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
10.Touku, B KOTOPBIX BCE YACTHBIE TPOU3BOIHBIC PaBHBI (), HA3BIBAIOTCS:
A) craiimonapueiMu;  B) makcumymom; C) munumymom; D) meperu0a.
2 cemecTp

11. ®ynknus F(x) Ha3pIBaeTcs nepBooOpa3Hoil 171 HenpepblBHON QyHkumu y = f(x), ecnu:
A) F()=f(x)+C; B)F'(x)=1f(x); C)F(x) = f'(x); D)F'(x)= f'(x).
12. HeonpeneneHHbIM HHTETpasioM (GyHKIMH y = f(X) Ha3pIBaeTCs:
A) nepBooOpasnas pyHkun y = f(x);
B) kBanpat nepBooGpaszHoii pyHkMu y = f(X);
C) cymma Bcex nepBooOpa3HbIX pyHKuuU y = f(X);
D) coBOKYITHOCTH BceX MepBooOpa3Hbix GyHKIuU y = f(X);
13. ®opmyna HHTErpUPOBAHMS IO YACTAM UMEET BHU]L

A) Iudv:uv+jvdu; B) judv:uv—J.vdu ;
Iudv:judx+fvdx; D)judv:Iudx—J‘de
14. Kakoe 13 cleayronmx CBOMCTB ONPEACIICHHOTO HHTETPaJIa SIBJISICTCSI HEBEPHBIM:

A) j'(f (x) +g(x))dx = .T f (x)dx+jb'g(x)dx; B)_TAf (x)dx = A_T f (x)dx;

C) if(x)dx:l; D)_Tf(x)dx:—if(x)dx.

15. Yto6s! pents nuddepeHiaibHoe ypaBHEHHE Y'X + X + Yy =0 , ClIeayeT

1) BEIMOJHATH MOACTaHOBKY y(X)=x*U(x);
2) pa3ienuTh epEMEHHBIC;
3) uckats pemierne B Bune y(x)=U(x)*V(x).




16. Pemuts nuddepennumanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , CIIeyeT
1) BBIMOTHATH MOACTAHOBKY Y(X)=x*U(X)
2) pa3eauTh IepeMEHHbBIC
3) uckatp penienue B Buae y(X)=U(x)*V(X).
17. TuddepeHimanbHbIM ypaBHEHHEM IIEPBOTO MOPSIIKA SIBIISACTCS YpaBHCHHUE:
1) xy’+sinx-y=0; 2) x+sinx-y=0;
3) y"+y'sinx+y=1 4) y"+y —2=cosx;
18. luddepeHnnanbHbIM ypaBHEHHUEM C pa3Ie/IsIFOIIUMUCS IEPEMEHHBIMU SIBJIICTCS YpaBHEHHE BU/IA:
1) y-cosx=0; 2)y' =x°y;
3) y'= 2xy 7 4) y,+ﬂ:X;
XS +y X
19. Pemenue ogHOpOAHOTO M (hepeHIIMATBLHOTO YPaBHEHHUS [IEPBOTO TOPSIKA MOXKET ObITh HAalICHO B BUJIE:
1) y = u-v, rae U = Uu(X) u V = V(X) — HEKOTOpBIE HEU3BECTHBIC (PYHKIIHH;
2) Y = U-X, Tae u =u(X) — HeKoTopasi Heu3BeCcTHast QyHKITHS,
3)y=u+v, e u=u(X)u V= V(X) — HEKOTOPbIC HEM3BECTHBIC QYHKIINH;
4) y =u + X, rzae U = u(X) — HekoTopasi Heu3BeCcTHast () yHKITHSL.
20. JIuHelHBIM HEOJHOPOIHBIM TH((EepEeHIIHATbHBIM YPAaBHEHHEM IIEPBOTO MOPSIIKA SBISACTCS YPaBHCHUE
BHUJIA:
1)y =fx)g(y);
2)y' +p(X¥)y=0q(x)y",
3) y' = 1(x; y), rne ynkuus f(X; y) — oqHOpoIHAS;
4)y'+p()y = g(0);
3 cemecrtp.

= n
21,
Hlart pin nz_;lOn 11

1)psia pacxoaures

2)psAll CXOIUTCSA

3)Henb3sl ONPEAECTUTh CXOAUTCS WA PACXOJIUTCS PSJT
4)npyroii oTBeT

. I/ICHOHBBYSI H€06XO,Z[I/IMOC YCJIOBHUEC CXOOAUMOCTU psaa, cleainTe BBIBOJL

22. Pan i[;)n HUCCJICHOBAIN HA CXOAUMOCTD I10 IIPU3HAKY Komm, Berancannm npenen k = !mn a, :%
n=1
Torma MOXXHO clienaTh BBIBOJI, YTO ...
1) JlauHbIii pag cXoauTcs
2) JlaHHBIH psa pacXoauTCs
3) JlaHHBIN psii MOKET KaK CXOJUTHCS, TaK U PACXOAUTHCS.
4) JlaHHBII psAg HE CYLIECTBYET

23. Haitnure cymmy psiia Z (%J
n=1

N1 2) -1 3)0,5 4)-0,5
24. Psn 14+42+4+3+4+5+6+... saBugercs...

1) creneHHbIM 2) (QYHKIUOHAIBHBIM 3) 3HaKouepenyromumcs 4) 3HAKOMOJOXKUTEIbHBIM
25. Ecniu umeetcst N HecoBMeCTHBIX coObITH Hi, 00pa3yronmx noixyo rpymniy, 1 U3BeCTHbI BEPOSATHOCTH
P(Hi), a coOpITHE A MOXET HACTYIUTh MOCye peaiau3anuu ogaHoro u3 Hi u ussectus! Bepositnoct P(A/Hj),
T0 P(A) BeIuuCHISIETCS IO hOopMyTie
A) oot BepositHocTr  B) bepaynmin C) Myaspa- Jlanmaca D) baiteca
26. BeposTHOCTB MOSIBIEHUS COOBITHS A B UCIIBITAHUU paBHA p. UeMy paBHa JHcCIIepCUs YKciia TMOSBICHUS
COOBITUA A B OJHOM HUCIILITAHUN?
A)l-p B)p(l-p) C)p D)lp
27. ITnotHOCTHIO BeposTHOCTH f(X) HempeprIBHOM CiTydaiiHON BEIMYMHBI X Ha3bIBACTCS:
A) npousBoaHas GYHKIMHU pacnpeAeTeHUs CIydaifHOW BEIMYUHBI X;




B) mepBoobOpa3zHas ¢hyHKIMM pacnpeesICHHs CIIy9aifHOW BEIMYUHEI X;

C) npou3BoaHast CIy4ailHOW BETUYUHBI X;

D) nmepBooOpazHast cliy4aitHOM BEJIMUUHBI X.

28. K BBIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUS CITYyYaiHONW BETMYUHBI OTHOCUTCS:
A) BEIOOpOYHAS MOJIA;

B) BeiOOpOUHas menuaHa;

C) BbIOOpOYHAS TUCTICPCHS,;

D) BeiOOpouHast cpeHss.

29. UncnoBoe 3HaYEHUE CEPEUHBI IOBEPUTEILHOIO HHTEPBAJIa XapaKTePHU3YeT:

A) ToueuHyI0 OLICHKY MapaMeTpa pacipeeieHus;

B) unTepBanbHyto OLIEHKY TapaMeTpa pacrupeesieHus;

C) Haze)KHOCTh OLIEHKH MapaMeTpa pacupeaeeH s,

D) TOYHOCTb OLEHKM NapameTpa pacnpeseneHus.

30. IlpeanonoxxeHue o BUJE UK MapaMeTpax HEM3BECTHOIO 3aKOHA paclpeesiCHUs] Ha3bIBACTCS:
A) HyneBoii rMIOTE30M;

B) anpTepHaTUBHON TMIIOTE30M;

C) ommoOKoii IepBoro poja;

D) ommOKo# BTOPOTO poja.

2.2 TunoBble 3aJaHNS VISl OLICHKH HABBIKOBOI'0 00Pa30BaTe/IbHOIO pe3y/ibTaTa

Kon n HanmMeHnoBaHue O0pa3oBaTeNbHBIN pe3yNbTaT
MHJKAaTOpa JOCTHKECHHSA
KOMIETEHINH

OIIK-1.1 ITpuMeHsieT MeTObI OO0yuaronuiics ymeer:

BBICIICIT MaTEeMaTHKHU JUIS -IPUMEHATh MaTEMAaTHYECKHE METOIbI IS PELICHUS IPAKTHYCCKUX 3a/1a4.
peleHus 3a1a4
po¢eCCHOHAILHOM IS TeIbHOCTH

1 cemectp

31.OcymiecTBUTh peann3anuio (QYHKIMHA COTPOTHUBICHUS

, 8p* + 40p? + 32

() =007 v a5p

pasioKeHUEeM Ha MpocTeiiue Ipodu U pa3iaokKeHneM B HEPEPBIBHYIO JpO0b.
32. CeueHue TOHHeNS Ui NPOKJIAJKU ONTOBOJIOKOHHOTO Kalens umeeT (opMy NpSIMOYTOJbHHKA,
3aBEPIICHHOr0 CcBepXy monykpyroM. [lepumerp ceuenust P = 35,7 cm. [lpu kakom pammyce morykpyra
IUIOINAAb ceueHus OyneT HanbobIei?
33. U3 myHKTa A B MMyHKT B €XeIHEBHO OTIPABISIOTCS CKOPBIE U MaCCAXUPCKUE moe3na. HamnvHbnii mapk
BaroHOB pa3HBIX THIIOB, M3 KOTOPBIX €KEIHEBHO MOXKHO KOMIUIEKTOBaTh JAHHBIE I10€371a, M YHUCIIO
MacCaKMpPOB, BMEIIAIOIINXCS B K&KJIOM U3 BarOHOB, IPHUBEICHBI B Ta0JIHLIE
Yucno BaroHoB B 1M0OE3/e

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

OnpenenuTbh KOJUYECTBO CKOPBIX U TMACCAKUPCKHUX IOE3/0B, MPU KOTOPHIX YHUCIO MEPEBO3UMBIX
MIaCCaXMPOB JOCTUTAET MAaKCUMYyMa.
2 cemecTp
34. CkopocTb pactaga pajus IporopluoHaIbHa €r0 KOJIMYECTBY. B TeueHue rojia n3 Kax0ro rpaMmma pajust
pacnanaercs 0,44 r. YUepes CKONBKO JIET pacnaieTcs I0J0BMHA UMEIOIErocsl KOJIMUECTBA paaus?
35. Cuia Toka | B LENH C CONPOTHBICHHEM R, camomHaykiuend L u HampspkeHHEM U yIOBIIETBOPSET
YPaBHEHHIO

LL+Ri=u.
dt

Haiitu cuiy Toka | B MoMeHT BpeMeHn 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 HaliTH HaMMEHee OCBEIIeHHYI0 TOUKY M. 3ameuanue. OCBEIIEHHOCTh TOYKH HCTOYHUKOM CHITBI
F 06paTHO IIPONOPIMOHAIBHA KBAPaTy PAcCTOSHHUS I ee OT McTouHuKa cBera: E = KF / r?; k = const

3 cemectp

37. B nenu cxeMbl HanpspkeHHe 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 mrgh. Yrnosas uyactora w = 50000 cex™!. Uemy
pPaBHO HaMpsHKEHUE, MPUIIOKEHHOE K Lenu?

38. Pa3j0kuTh B TPUTOHOMETPHUYECKUN Pl PYHKITUIO, BBIPAKAEMYIO KPHBOU TIEPUOJUYCCKHX HMITYJIHCOB
HANPSDKEHUS TOCTOSTHHON aMIuUTyAbl U, nioutensHocTbio t,. Jansl: Un = 10 6, t, = 0,2 mcex, T = 1 mcex.
[Tonyyennyto GyHKIHMIO IPEICTAaBUTH TAKXKE B BUAE KOMIUIEKCHOTO psita Dypee. [locTpouTh nuHeHvaThIi
CHEKTP YacTOT B 3aBUCUMOCTHU OT: a) HOMEpa FrapMOHUKHU 7 , 0) yriIoBOW 4acTOTHl M. Takue ke CHeKTPhI
MOCTPOUTH, ecliid T = 2 mcek, OCTAIbHBIC TJAHHBIC TE JKeE.
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39. Pa3noxuTh B TPUTOHOMETPUYECKHH psa (QYHKIHUIO TOKa, TpapHuK KOTOPOIl BbIpaxkaeT TenerpagHble
CHUT'HAJIbI B cnyqae HCpHOI[H‘IGCKOfI Hepenaqn TOYCK
i

| l
E
-
_‘f_: ]
0 \ =y @t
—
n 2n
OIIK-1.1  Ilpumenser Mmeronsl | OOydJarOmMUIACS BIaIEeT:
BBICILCH MATEMATUKU AJIS PEIICHUS | - METOJAaMH MAaTEMaTHYeCKOTO aHaiu3a, aHAJIUTHIECKOW TeOMETPHH W JIMHEWHOH aireOpsl,
3az1a4 npodeccnoHanbHOH | nuddepeHIManbHOr0 U HHTErPAILHOIO HCUUCIEHHMS.
NIeSITeIIbHOCTH
1 cemectp.

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

. . 3x*+9x +6
41. Haiitu npegen lim ——————
x> 2x“ =2

1
42 Haiitn ypaBHEHHE KacaTeIbHOH K rpaguKy QyHKINU Y= — 1 B Touke (0;1).
X

2 cemecTp




2x3 - x% +2
13. HaiinmuTe HeompeaeieHHbIN HHTErpat | = '[ fdx

44. YxasaTh BUJ 4acTHOTO pemmenns ypasuenus Y — 2y’ = 6+12X — 24x°
45. Pemmuth muddepeHnuaibHOe ypaBHEHHE Y’ COS X + Y = X Sin X .
3 cemectp

n!
2n+1'

46. C IMOMOIIbIO IIPU3HAKA I[anaM6epa OIpCACIINTE CXOOAUMOCTD pPAaa Z
n=1

47. U3 reHepaIbHOM COBOKYITHOCTH M3BJIeUeHa BbIOOpKa o0bema N=20.

xi 3 4 6 9
ni 2 4 7 7
HaiiTn HecMelIeHHYI0 OIIEHKY MaTeMaTH4YeCKOI0 OKUTaHUSI.

48. Ha cxian mocrynaet 40% neraneit ¢ nmepBoro 3aBojaa u 60% netaneii co BToporo 3aBoja. BepositHocTh
W3TOTOBJICHHS OpaKa JUIsi IEPBOTO U BTOPOTO 3aB01a cooTBeTCTBeHHO paBHbl 0,01 1 0, 04.Halitu BeposITHOCTD
TOTO, YTO HAy/1ayy MOCTYNUBIIAs HA CKJIAJl ACTAIb OKAKETCS OpaKOBaHHOM.

2.3. Ilepeuenb BOpocCoOB JUIsl MOATOTOBKM O0YYaOUIMXCs K IPOMEKYTOUHOM aTTecTalluu
lcemectp (9K3aMeH)
Jluneiinas anredpa u aHaIMTUYECKAsi TEOMETPUS
1.ITonsitue o matpune. OnpeaeanuTesnn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOWMCTBA OIPEICIUTEIICH.
3.MuHOp U anredpandeckoe JOMOJTHEHHE.
4.TeopeMbl 0 pa3yIoKEHUU ONPEAEIIUTEINS 110 JIEMEHTaM CTPOKH UJTM CTOJIONA.
5.Pemenue cucrem nunelnbix ypaBuenuit (CJIY) ¢ momoursio onpenenureneir. @opmyssl Kpamepa.
6.CrnoxeHrue MaTpull, yMHOXKeHUe Ha yuciio. HyneBast matpuiia.
7.YMHOK€HHE MaTpULbl Ha MaTpunly. EquHnYHas maTpuna.
8.00patHas marpuna. Marpuunslii metoa pemenus CJIY.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.ITpocTeitmne cBenenus o BekTopax. CiiokeHrne BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCIIO.
11.ba3uc u koopauHatel BekTopa. [Ipoekius BekTopa Ha BeKTop. PaznoxeHne BeKTopa B OpTOrOHAIBHOM Oa3uce.
Hanpasnstonme KOCHHYCbI BEKTOPA.
12.CkanspHoe Ipon3BeIEHNE BEKTOPOB U €70 CBOMCTBA. Y CJIOBHE OPTOrOHAJIBHOCTH BEKTOPOB.
13.BekTopHOE pou3Be/IeHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CMemanHOe IPOU3BEIEHUE BEKTOPOB U €I0 CBOMCTBA.
15.JInneliHbIe npocTpaHCTBa. ba3uc U pa3MEPHOCTh JTMHEHHOTO IPOCTPAHCTBA.
16.AxcnomaTHueCcKO€E OIpeEICHUE CKAJIIPHOIO IPON3BEAECHN. EBKINI0BEI IPOCTpaHCTBA.
17.I1nockocTh. YpaBHEHHS MJIOCKOCTH B HOPMaJIbHOM BUJIE B BEKTOPHOM U KOOPJMHATHON opMmax.
18.001mee ypaBHEHUE MIIOCKOCTH, PUBEICHUE €T0 K HOPMAJIbHOMY BUY. Y paBHEHHE IUIOCKOCTH, TPOXOASIICH
yepe3 JaHHYIO TOUKY.
19.YacTHbl€e cily4an pacroiokeHHs INIOCKOCTH OTHOCUTEIBHO CUCTEMBI KOOPAUHAT.
20.YcnoBus mapajyieIbHOCTA U MEPIEHIUKYIIPHOCTH TUIOCKOCTEN. YTOJI MEXAY IIOCKOCTIMU. PaccTosiHue oT
TOYKH J10 TIIOCKOCTH.
21.YpaBHEHHE IUTOCKOCTH, IPOXOIAIIEH Yepe3 TPU JaHHbIE TOYKH. | MIepIIIOCKOCTb.
22 Ilpstmast muHus. BekTopHOE, KAHOHMYECKUE U NTapaMETPUUECKHE YPAaBHEHUSI IPSIMOM JIMHUM.
23.YpaBHeHue NpsAMOii, Ipoxozsiel yepe3 aBe Touku. OO1ee ypaBHeHre NpaMoii. B3anmHoe pacrnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE.
24.B3anMHOE pacroi0KeHUE NPSIMON U MIIOCKOCTH.
25.YpaBHEeHHUS U CBOMCTBA KPUBBIX BTOPOTO MOpsAKa (3JUIMIICA, TUIIEPOOIIbI, TapadoIb).
26.I1lonspHas cuctema KOOpJANHAT. Y pPaBHEHUS KPUBBIX B ITOJISIPHBIX KOOPAWHATAX.

BBenenne B MaTeMaTHUECKUN aHaIN3
1. Yucnoast pyHkIus oo nepemenHoi. Kiaces! Gpynkiuii. CBoicTBa rpaduKoB QyHKITHIA.
2.Anrebpanueckas kinaccuduranus QyHKITui.
3.IlocnenoBarenpHOCTh. YncnoBas MOCAEA0BATEIbLHOCTb.
4.Ilpenen uncnoBoil GyHKIIMHA OAHOU NMEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOW TOUKE.



5. beckoneuno manas BenmnunHa (BM). Orpanndennsie, 6eckoHeyHo Oosbimme (BB) u otmenumbie oT HyIs
BeJIMUYKMHBI. Teopema

cBsi3u BM ¢ BenmMunHOM, UMEIOIIEeH TpeaeiI.

6. Teopema o cBsizu BM u bb Bennuun. Teopema o CBA3M OTAECIUMON OT HyJI U OTPAaHUYEHHOW BEJTUYMHBI.

7. Ilpocreitmue cBorictBa bM BenuuuH.

8.ITpocreiiiine cBOCTBA IPEIETIOB.

9.CpaBnenue bBM. DkBuBanentusie bM.

10.CgoiicTBa sxBuBaieHTHbIX BM. ['naBnas ywacts bM u bb Benuuun.

11.Teopemsbl 0 mpesieIbHOM MEPEX0/I€ B HEPABEHCTBE U MEPBBIN MPU3HAK CYIIECTBOBAHUS MIpeiea.

12.I1epBblii 1 BTOPOW 3aMeyaTeNbHbIE TPEAEIBL.

13.®ynkuus, HenpepbiBHAasg B TOYKE M Ha oTpe3ke. OIHOCTOpOHHUE Mpeaenbl. Buabl Todyek paspeiBa Ui
YHCIOBOM (DYHKIIMH OHOM MEpEeMEHHOM.

14.CgoiicTBa (h)yHKIIHMI, HEIPEPHIBHBIX B TOUYKE.

15.CBoiicTBa pyHKIIMH, HENPEPHIBHBIX HA OTPE3KE.

JuddepennmanbHOe HCUUCTICHIE
1.uddepenunan u npou3BogHasE YUCIOBON PYHKIIUHN OJHOM NepeMeHHOM. ['eomeTpruuecKkuii cMbICiI.
2.CBojika npaBuJ JUIsl BBIYUCIIEHUS TPOU3BOIHBIX.
3.Teopema o cBa3u JudepeHIUPYEeMOCTH U CYIIECTBOBAaHUS Mpou3BoaHOW. Teopema o cBsA3M
mQepeHIPYEeMOCTH U HEMPEPHIBHOCTH.
4.Bbruncrnenue npou3BOAHBIX U TU(PHEPEHINATIOB CI0XKHBIX (GYHKLUH.
5.Bbruuciienye mpou3BOIHBIX HESIBHBIX (DYHKIUH.
6.ITponzBonHble U U depeHIanbl BBICHIMX TOPSIKOB s YUCIO0BOM (YHKLIMHU OAHOM epeMeHHOM.
7.CeoiictBa dpyHKIUH, tuddepenmpyempix Ha naTepBasie. Teopemsl Pouist, Komm u Jlarpamxka.
8. Teopema Jlonurans. PackpeiTue HeonpeaenaeHHOCTeN N0 npaBuity Jlonurans.
9.®opmyna Teinopa ajis MHOTOUYJICHA.
10.®@opmyna Teiinopa mns dyukiuu. OcraTounslii wieH dopmynsl Teinopa B popme Jlarpanxa u [leano.
11. Bo3pacranue u yobIBaHu€e (QyHKIUY.
12.. DkcTpeMyMbl (GYHKIUH.
13. BeIyKJI0CTh U BOTHYTOCTh KPUBOM.
14.. Touku nepernda KpUBOH.
15.AcuMITOTHI KPUBOH.

@DYHKIIMH HECKOJIBKUX NEPEMEHHBIX

1.Ilonubt  guddepeHnran U YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKIUU HECKOJIBKUX MEpEMEHHBIX.
['eomeTpuyeckuit CMbICI.
2.JIoxanbHble 3KCTpeMyMbl QYHKIIUN HECKOJIBKUX NEPEMEHHBIX.
3.YcrnoBHbIE 3KCTPEMYMBI YUCIIOBON (PYHKLIMU HECKOJIBKHMX IepeMeHHbIX. MeToa MHoxkuTenel Jlarpanxa.
4.I'nobanpHble SKCTPEMYMBbI YUCIOBON (PYHKIIMHM HECKOJIBKUX II€PEMEHHBIX.
5.IIpousBosiHas CKaJISAPHOTO MOJIs 1O HANpaBIeHUIO. [ paueHT.
6.ANMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METOAY HAMMEHbBIIINX KBAJAPATOB.
7 ITpubinKeHHbIe METOABI TOMCKA JIOKAJTBbHBIX IKCTPEMYMOB.

2 cemecTtp (3a4eT)

HHTerpanbHOE NCYUCIICHHE
1.IlepBooGpa3Hast 1 HeoNpeIeNeHHbI HHTErpaJl.
2.OCHOBHBIE CBOMCTBA HEOMPEAECICHHOTO UHTETpaa.
3.MHTerpupoBanne noICTaAHOBKOM U IO YacCTSIM.
4. MlaterpupoBaHye HEKOTOPBIX (YHKIIUH, COIepKaluX KBaJAPaTHBINA TPEXUJIeH.
5.Pammonanesneie apoOu. [IpocTeiine pannoHaabHbIE IpoOU U UX HHTETPHUPOBAHHUE.
6.IloHATHE OIIpPEeEeIEHHOr0 NHTErpajla KaKk mpeiesa HHTErpaJbHOM CYMMBI.
7.®opmyna Hetorona-Jleitbnuia.
8.OCHOBHBIE CBOMCTBA OMPEJAEIECHHOI0 HHTErpaia.
9.01eHKH ONpeeNIEHHOr0 UHTErpasa.
10.Teopema o cpeHeM 3HAUYCHUH.
11.Bpruncienne onpeaeeHHOr0 MHTErpajla C IOMOILBIO [TOCTAHOBKHU U 110 YaCTSAM.



12.Brruucnenue miomasei miockux oomactei, oobeMa U TUIONIaAN MMOBEPXHOCTH TeJla BPAIIEHUS C TTIOMOIIBIO
OMPEICTICHHOTO UHTETpaa.
13.Bpruncienue JIMHbBI AYTH ITOCKOW KPUBOW € MOMOILBIO OMPEECTICHHOI0 HHTErpaia.
14.Beraucnenne o0beMa U TUIOIIA U ITOBEPXHOCTH TEJa BPAIICHHUS.
15.HecoOGcTBEeHHBIE HHTETPAJIBI ¢ OECKOHEUHBIMHU ITpe/ieJlaMi UHTETPUPOBAHHUSL.
16.HecoOcTBEHHBIE HHTETPAIIBI OT PAa3pPBIBHBIX (DYHKINH.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii HHTErpal Kak (QyHKIHS MIPEIeIOB HHTETPUPOBAHUS.
KowmriekcHsie yncna
1.KommiekcHble uncna B anredpandeckoi gopme u IeHCTBHS HaJ HUMH.
2.Kom1IeKcHbIE Ynciia B TPUTOHOMETPUYECKON 1 MoKa3aTenbHo Gpopmax. @opmyiel Myagpa.

OObIkHOBEHHBIE MU (G epeHITnaTbHbIC YPaBHEHUS

1.ITonsitue o nuddepennmansaoM ypasaenuu (V). 3amaua Ko s 1Y nepBoro mopsiika.
2.YpaBHEHHE C pa3fensaronuMucs nepeMeHHbiMu. JIuneiinoe V.
3.0mHOpoHOe muddepeHIabHOe YpaBHEHHE (TIEPBOTO TOPSIKA).
4.YpaBHeHus B NOJIHBIX nTuddepeHimanax.
5.3amaga Komm st quddepeHnnanbHbpIX YpaBHCHHIA BBICIIIAX ITOPSIIKOB.
6.YpaBHEHUS, TONYCKAOIINUE TIOHUKEHUE MTOPSIIKA.
7.JIunelinbie oTHOPOIHBIE YpaBHEeHUs . OnpeneneHus: U CBONCTBA.
8.Periennie TMHEHHBIX OHOPOAHBIX YPABHEHUN C TIOCTOSIHHBIMU KO3 PHUIIECHTAMHU.
9.CtpykTypa pelieHus TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUSI.
10.Haxox/ieHre 4acTHOTO pellieHus JIMHEHHOTO HEOJTHOPOAHOTO YPaBHEHUS C MOCTOSHHBIMU KO3 puiineHTaMmu
U C MPaBOH YaCThIO CHELMAIBLHOTO BU/IA.
11.Meroa Bapranyii IpOU3BOJIbHBIX OCTOSHHBIX.
12.Hopmanbrbie cuctembl [IY. Pemenne cucrem JIY ¢ moCTOSHHBIME KO3 (UITUEHTAMH METOIOM UCKITFOUCHUSI.

3 cemectp (3K3aMeH)

Psaner
1.Psa. Cymma pana.
2.001u1e cBOMCTBA CXOASIIIIUXCS PSIOB.
3.CpaBHEHUE PAIOB C NOJIOKUTEIBHBIMH WICHAMHU.
4.1lpuznak cxonumoctu Jlanambepa assi HOJOKUTEIbHBIX PAIOB.
5.PapukanbHbIi npu3Hak cxoauMocty Kom A1 nonoKUTeabHbIX PSAAOB.
6.1HTerpanbpHbIi MPU3HAK CXOTUMOCTH KoM 7151 TOJIOKUTENBHBIX PSIIOB.
7.3nakouepenyromue psabl. Teopema JleiiOHuma.
8.3HakornepeMeHHbIe psAibl. AOCONIOTHAS U YCIIOBHASI CXOAMUMOCTH.
9.®yHKIIMOHAIBHBIE PSJIBI U X CBOWCTBA.
10.Crenennsie psiabl. Teopema Abens.
11.Psn Teiinopa.
12.Bpruncienue 3HaueHus: GQyHKIUH IIyTEM pa3iioKEeHUs B CTEIIEHHOMN PSII.
13.BpIuncieHre NHTErpaioB IIyTEM PA3JI0KEHUsI B CTENIEHHOU Psi.
14.ITpubnmxkeHHo pemienre AuppepeHtrnaibHbIX YPaBHEHUN ¢ TTOMOIIBIO PSIOB.
15. TpuroHomeTpuYECKUE PSIBI.
16.Psaer dypbe.
Teopus BepossTHOCTEN

1.OcHoBHBIC OHATHS U omnpeneneHus. Cinydaiinpie coobIThsA. Kimaccmueckoe v CTaTHCTHYECKOE ONPECICHHS
BEPOSITHOCTH COOBITHS.
2.0OcHOBHBIE TeOpeMBbI TeOpur BeposaTHOCTe!. [lonHas rpymnmna coObITHiA.
3.3aBUCUMBIE U HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSITHOCTh. TeopeMa YMHOKEHHUSI BEPOSTHOCTEH.
4.dopmyna MoTHOM BepossTHOCTH. BepostHocTh rumnoTe3 (dhopmyna baiieca).
5.Cnyqaiinas BenuunHa (CB). 3akoH pacnpenenenus CB. @yHkius pacnpenenenus, ee CBOCTBa.
6.DyHKIMS TIIOTHOCTH, €€ CBOMCTBa. Xapakrepuctuku CB.
7.buHOMUanbHbIN 3aK0H pacnpenenenus CB, ero cBoicTBa, XapaKTEPUCTUKH.
8.Pacnipenenenue [lyaccona, ero xapakTepuCTHUKH.
9.PaBHOMEpHOE M MOKa3aTenpHOE pacnpezesieHus HenpepbslBHON CB.



10.Hopmanbhbiii  3akoH  pacnpeneneHus CB. ®yHkuus mioTHocTd. HopmupoBaHHOE HOpMalibHOE
pacripenenenue. Muaterpan BepostHocteil (¢pyHkuus Jlammaca).

11.BeposiTHOCTh nonaaaHus B 3aJlaHHbI HHTEpBa. [IpaBuiio Tpex curm. ACUMMETpPHS U SKCIECC.
12.BeposITHOCTh HACTYIJICHUS COOBITUH IpH HE3aBHUCUMBIX HcHbITaHUSAX (popmynsl bepnymmm, Ilyaccona,
JoKanbHas Teopema Jlamaca).

13.3akon Oonpmmx uncen. Teopema YeObimeBa, yacTHbIM cinydail Teopembl. Teopema bepnymmm. [lonsrue o
TeopeMe JlsamyHoBa.

14.ITonsTHe 0 cayyailHBINA IPOLECC U UX XapaKTEPUCTUKAX.

15.2OneMeHThI TEOPUHU HAIC)KHOCTH.

Maremarnueckas CTaTUCTHKA

1.I'enepanbpHass COBOKYHNHOCTh M BbIOOpka. Cratucrtudeckas (yHkus pacnpenenenus. CraTucTuueckas
IUIOTHOCTH BEPOATHOCTH. YHCIOBBIE XapaKTEPUCTUKH CTATUCTUYECKHUX PACIPENEICHUMN.

2.0CHOBHBIE MOHATUS O TOUYEYHBIX OLIEHKAaX MapaMeTpoB pacnpeneneHus. OleHKka MaTeMaTHYecKOro
OKUJaHUS.

3.MeTo/1bl TOCTPOEHUSI 3aKOHOB paclpeesieHUs 10 ONBITHBIM JaHHBIM: METOJl MOMEHTOB.

4.IIpyHIMI MaKCUMaJIbHOTO MPaBI0NOA00US.

5./loBepuTenbHble  MHTEpBAJIBI W JOBEPUTEIbHAs BEPOATHOCTb. JIOBEpUTENBbHBIM HMHTEpBAI IS
MaTEeMaTHYeCKOro OXKUIaHUs IpU O0JIBIIOM 00beMe BBIOOPKH.

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

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

9.I'unote3a 0 AucHepcusix JBYX HOPMaJbHBIX ciaydailHbIX BenuuuHax (CB) (Ipu HEHW3BECTHBIX CPEIHUX).
I'unores3a o qucnepcusix 1ByX HopMainbHbIX CB (IIpy N3BECTHBIX CPEIHUX).

10.MuoromepHbie CB. @yHKIMS U INIOTHOCTH pacipeaeiienus n1symepHon CB.

11.YcnoBHble 3akoHbI pacnpenenenus. MomeHnTsl 1BymepHoii CB.

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

13.JIunelinas perpeccus.

14.KoppensuMoHHO-pErpecCCUOHHBI  aHanu3. @DYyHKIMOHANbHAsI, CTOXAaCTUYEeCKass U KOPpEISLMOHHAs
3aBHCHMOCTH.

15.0npenenenue Gopmbl MapHOH KOPPEISILMOHHON 3aBUCHMOCTH.

16.PerpeccroHHbII aHaIN3 NapHOU JIMHEHHOW 3aBUCUMOCTH.

17.KoppensimoHHbI aHAIN3 MapHOU JIMHEWHON 3aBUCUMOCTH.

18.CraTtuctiueckne MeTo 1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX IaHHBIX.

3. MeToauyeckne MaTepuaJibl, onpeaesionue NpoueIypy 4 KpUTePpUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIECHKA «OTJIMYHO» BBICTABISETCS OOYYArOIIEMYCS, €CJIHM KOJIMYECTBO INPAaBHIBHBIX OTBETOB Ha
Borpockl coctanisier 100 — 90% ot oOrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIONIEMYCsl, €CITH KOJHMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o0bEMa 3aTaHHBIX BOITPOCOB;

- OIICHKa «YIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIONIEMYCS, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 061Iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEYJAOBJETBOPUTEJbHO» BBICTABIISICTCS OOYUYAIOIIEMYCs, €CJIH KOJMYECTBO IPABHIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 0o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBaHus OLIEHOK 110 Pe3y/JIbTATaM BbINOJHEHUS 3aJaHU I

«OTIHYHO/32UTEHO0» — CTABUTCS 32 pa0dOTY, BBHIIIOJHEHHYIO IMOJTHOCTBIO 0€3 OMMOOK U HEJT0YETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAIMYHMU B HEl He Oolee
OJIHOM HEerpyOoi OMMOKHU M OJTHOTO HeJoueTa, He Oosee Tpex He0UYETOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEH0» — CTABUTCS 32 PabOTYy, €CITU O0yUYaIONIUIiCs MPaBUIHLHO BBIMOIHIII HE
MeHee 2/3 Bceil paboThl WM JOMYCTHII He Oojiee OHON TpyOoi OomMOKM M IBYX HEIOYETOB, HE OoJiee OTHON



rpy0oil U ogHOW HerpyOoi ommuOKku, He 0oyiee TpeX HETrpyObIX OMIMOOK, OAHOW HETrpyOOil OMMOKH M JIBYX
HEJ0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJ0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKU «YIOBICTBOPUTEIHHOY» WU MPABUIBLHO BBITIOTHEHO MeHee 2/3 Bcei paboThl.

Buowl owubox:

- 2pyOble OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEeMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- Hezpybbie OwUbKU: HeMOYHOCIU YOPMYTUPOBOK, OnpedeieHuUll; HepaYUOHAIbHBIL 8b100P X00d peuleHus.

- He0ouembl.: HePaAYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKE
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurtepun ¢popmupoBanusi OLeHOK 110 3a4eTy

«3auTeHO»» - OOydaromMiics TOJYYWJI OLEHKY «3a4yTeHO» II0 BCeM JIabopaTOpHBIM paboTam,
o0ydJaroImuiicsi JeMOHCTPUPYET 3HAHHWE OCHOBHBIX pa3AeiioB MPOTrpaMMbl HM3y4yaeMOro Kypca: ero 0a30BbIX
MOHATHM M (yHIaMEHTAIbHBIX NpoOIeM; MpuoOpen HEeOOXOAMMBIE YMEHHS U HaBBIKH, OCBOWJI BOIIPOCHI
MIPaKTUYECKOI0 IPUMEHEHHS IIOJyUYEHHBIX 3HAHUN, HE TOMYCTHII PaKTUYECKUX OIIMOOK ITPU OTBETE, JOCTATOUHO
MOCIIE0BATEIBHO U JIOTHYHO U3JIaraeT TeOPEeTUYECKII MaTepural, J0MycKas JHIb HE3HAUUTEIbHbIC HAPYIICHUS
[IOCJIEI0BATEIBHOCTH U3JI0KEHHUS U HEKOTOPhIE HETOYHOCTH.

«He 3aureHo»» - 3auTeHbl HE Bce NabopaTropHble pabOThI, BBICTABISIETCA B TOM Clydae, KOTAa
00yJaroImuics: IEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX Pa3JeNIOB MPOrpaMMbl H3y4aeMoro Kypca:
ero 0a30BbIX MOHATUN M (QYHIAMEHTAIBHBIX MpoOlieM. Y 3K3aMeHyemMoro ciabo BbIpa)KeHa CIIOCOOHOCTh K
CaMOCTOSITEJIbBHOMY ~AHAJIUTUYECKOMY MBILIUICHUIO, HMMEIOTCS 3aTPyJHEHUS B U3JIOKEHUU MaTepuaina,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HABBIKH, JOIMYIIEHBI TPyOble OMMOKY U He3HAHWE TEPMUHOJIOTHH, OTKA3
OTBEYaTh Ha JOIMOJIHUTEIbHbBIE BOIPOCHI, 3HAHUE KOTOPHIX HEOOXOAUMO JJIsl [TOJTY4YEHHUS TOJI0KUTENBbHOMN OLIEHKH

Kpurtepun ¢popMupoBaHNsI OLIEHOK MO IK3aMEHY

- OLIEHKA «OTJMYHO» BBICTABISETCA 00yUaroIeMycs, eCiiu

00y4aroIuics AEMOHCTPUPYET 3HAHUE BCEX Pa3/Ie€I0B U3y4aeMON TUCIUILIMHBL: COAepKAHNE Oa30BbIX TOHATUI
U (QyHIaMEHTAJIbHBIX MpoOJIeM; yMEHUE H3/araTh MPOrpaMMHBIN MaTepuan ¢ JAeMOHCTpanuell KOHKPETHBIX
npumepoB. CBOOOHOE BIIaZIEeHHE MATEPHAIIOM JOKHO XapaKTepU30BaThCs JIOTMUECKOM SICHOCTBIO M YETKUM
BHUJICHUEM IIyTel IPUMEHEHHUS IOJYyUEHHBIX 3HAHUH B IPAKTUYECKON IEATENBHOCTH, YMEHUEM CBSI3aTh MaTepHall
C IpYTUMH OTpACsIMU 3HAHUS,

- OLIEHKA «X0polIo» - O0ydarouuiics IEeMOHCTPUpPYET 3HAHMS BCEX Ppa3JelOB U3yyaeMoil AMCLUIUIMHBL:
coJiep;kaHue 0a30BBIX MOHIATUNA U (yHIAMEHTAJIBHBIX MPoOJeM; MpruoOpesl HEOOXOAUMbIE YMEHHUS U HaBBIKH,
OCBOMJI BOIIPOCHI NMPAKTHUECKOT0 MPUMEHEHHUS TOIYUYE€HHBIX 3HaHUH, He JOMYCTHJI (aKTHYECKUX OMIMOOK MpH
OTBETE, JOCTAaTOYHO IOCIEAOBATENbHO W JIOTUYHO M3J1araeT TEOPETUYECKUH Marepuai, IOINycKas JIUIIb
HE3HAUUTENIbHBIE HApYyIIECHHs IMOCJIEA0BAaTEIbHOCTH M3JI0KEHUS U HEKOTOpble HETOYHOCTU. Takum oOpazom
JaHHasl OLlEHKa BBICTABIISIETCS 32 IPABWIIbHBIN, HO HEJJOCTATOYHO MOJIHBII OTBET.

- OLIEHKA «Y/0BJIETBOPHUTEIbHO» - 00YJaIOLINIICA 1EMOHCTPUPYET 3HAaHUE OCHOBHBIX Pa3JIeNIOB MPOrpaMMBbI

M3Yy4aeMoro Kypca: ero 0a30BbIX MOHATHI U pyHAaMEHTaIbHBIX pobsieM. OHaKO 3HaHHE OCHOBHBIX IPobOiieM
Kypca HE MOJAKPEIUIAIOTCS KOHKPETHBIMU IPAKTUYECKMMM IPUMEPAMHU, HE TOJHOCTBIO PACKPBITA CYLIHOCTH
BOIIPOCOB, OTBET HEJJOCTATOUHO JIOTUYEH U HE BCET/a MOocie10BaTelIeH, T0MyIEeHbl OIMOKHA U HETOYHOCTH .,
- OlleHKA «HEYIO0BJIETBOPUTEJbHO»- BBICTABISIETCS B TOM Ciydae, Koria OOydyaroIIMHCS IEeMOHCTPUPYET
(GbparMeHTapHble 3HAHUS OCHOBHBIX Ppa3/EJOB IMPOTrpaMMbl H3Yy4aeMOro Kypca: ero 0a30BbIX IOHATHI H
byHIaMeHTalbHBIX TpolieM. Y 53K3aMEHyeMOoro ciado BbIpaKeHa CIHOCOOHOCTh K CaMOCTOSITEIbHOMY
AQHAJIMTUYECKOMY MBILUICHUIO, UMEIOTCS 3aTPYAHEHHs] B U3JI0)KEHUU MaTepHajia, OTCYTCTBYIOT HEOOXOIUMBbIe
YMEHUS U HaBBIKHU, JOMYIIEHbI TPYObIe OIIMOKY U HE3HAHHE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JIONOJHUTEIbHbIE
BOIIPOCHI, 3HaHHUE KOTOPBIX HEOOXOAUMO JIJIS TOJTYUEHHUSI TOJIOKHUTENbHON OIIEHKU
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