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1. Ilean ocBoeHMS AU CIUILINHBI

K oCHOBHBIM 1eJIM OCBOEHHUS TUCUUILIMHBL «MaTeMaTuka» cieayeT OTHECTH:
- BOCIIUTAHHUE Y CTYJICHTOB OOIIEeH MaTeMaTUUYeCKOU KYJIbTYPHI;
- MpUOOPETeHHE CTYACHTAMH IIUPOKOT0 KPyra MaTeMaTHYeCKUX 3HAHWI, YMEHUW U HABBIKOB;
- pa3BUTHE CITIOCOOHOCTH CTYJICHTOB K MHAYKTUBHOMY M JICTYKTUBHOMY MBIIIUICHUIO HAPSAY C Pa3BUTHEM
MAaTeMaTUYECKON MHTYULINH;
- YMEHHE CTYJICHTaMH pPa3BUBaTh HABBIKU CAMOCTOSITEIIPHOTO H3YyUYCHUs YICOHOW U HAYIHOU JTUTEpaTyphl,
COZIEPIKALLEH MATEMAaTUYECKUE CBEICHHS U PE3YIIbTATHI;
- hopMHpOBaHKE y CTyJeHTa TpeOyeMoro Habopa KOMIIETCHIIMA, COOTBETCTBYIOIINUX €r0 HAIPABJICHHUIO
MOATOTOBKU U 00ECIICUMBAIOLIUX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/Ia.

K ocHOBHBIM 3a1a4aM OCBOEHUS TUCIUIIMHBI «MaTeMaTrka» ciaeyeT OTHECTH:
- OCBOCHHME CTYJCHTAMH OCHOBHBIX TOHSTHI, METOJIOB, (POPMHUPYIOIIMX OOIIYI0 MaTeMaTHYECKYIO
MOATOTOBKY, HEOOXOAUMYIO JJIsl YCIICITHOTO PEIIeHUs MPUKIIAIHbIX 3a/1a4;
- MOJTOTOBKY CTYICHTOB K JIEATCIBHOCTH B COOTBETCTBHH C KBaTHM(PUKAMMOHHONW XapaKTePUCTHKOU
OakanaBpa IO HaIMpaBJICHHUIO, B TOM uucie (QOPMUPOBAHHME YMEHUU UCIHOIB30BaTh OCBOCHHBIC
MaTEeMaTHYECKHE METOJIBI B MPOPECCHOHAIBHOMN IeATSILHOCTH.

2. Mecto nucuunjuHbl B cTpykType OOII cnenuaaurera

Juctummmaa «MaTtemMaTukay OTHOCHTCS OTHOCHTCS K YHCITy JUCIHILTAH 0a30Boi yactu bioka 1
«Jductumunel (Moaynu)» (b1) ocHoBHO# 00pa3oBaTensHOM MPOrpaMMBbl CIIEITHAIUTETA.
JucnummmHa «MaTteMaTukay B3aMMOCBS3aHa JOTHYECKH U COACPKATESIbHO-METOAMYSCKU
CO CIENYIONIMMH JUCHHUIITMHAME U ipakTukamu OOIT:
B 6asosoti vacmu:
- pusmka,;
- nH(opmaruka,
-TeopeTudecKasi MeXaHuKa;
- DKOHOMHYECKHE TCOPHH,
B oucyunnunax cneyuanuzayuu:
- COTIPOTHRJICHUE MaTEPUAJIOB;
- TEpMOJMHAMHUKA U TeTJIonepeiaya,
- HaJIS)KHOCTh MEXaHUIECKUX CHUCTEM,
- TU/IPABJIMKA U TUAPOITHEBMOIIPUBOI;
- JIIEKTPOTEXHUKA, DJICKTPOHHKA M YJICKTPOIIPHBO/T;
- METPOJIOTHS, CTAHAPTU3AINS U CEPTUDUKAIINS,
B eapuamuenot vacmu:
- YUCIIEHHBIE METO/IbI,
- IPUKJIaIHas TeOpus KoeGaHuii;
- CTAaTUCTHYECKasl JUHAMUKA,
- IPUKJIA/THBIC 3a/1a9M TEXHUICCKOW MEXaHUKH,
- TeOpHs ABMKCHUSI aBTOMOOWIISI U TPAKTOPA,;
- TEOpHsT aBTOMATHYECKOTO YITPABJICHUS;
- METOJ1 KOHEYHBIX JIEMEHTOB,;
B oucyunnunax no evibopy cmyoenma:
- MaTeMaTHYeCKOE MOJICIIMPOBAHUE TEXHUUECKUX CUCTEM,;
- METO/Ibl MATEMaTUYECKOTO0 MOIETTUPOBAHUS;
- OCHOBBI TEOPHH U KOHCTPYHPOBAHUS MHOTOIIETIEBBIX aBTOTPAHCIIOPTHBIX CPEJICTB.

3. [lepeyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00y4YeHHS N0 JMCIUIIHHE,
COOTHeCEHHbIE ¢ MVIAHUPYEMbIMU pPe3yJbTaTaMU 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMBbl

B pesynbraTte OCBOEHHS AMCHUUIUIMHBI y OOydaromuxcs (OpMHUPYIOTCA CENYIOIIHEe KOMIIETEHIIUH U



JOJDKHBI OBITH IOCTUTHYTHI CIIEAYIOIINE PE3yabTaThl 00y4eHHs Kak 3Tan (JOPMHPOBAHUS COOTBETCTBYIO-

X KOMIICTCHIINII

Koxa
KOMIIeTeHIINH

B pe3yabTare ocBoeHust 06pa-
30BaTeJbHOI MPOrpaMMBblI
o0yuaruuiicst 10J1:KeH 00J1a-
AaTh

Ilepeyens nuIaHNpyeMbIX pe3yJIbTATOB
00y4eHHs 110 JMCHHUIIIMHE

OK-1

CHOCOOHOCTBIO K a0CTPaKTHOMY
MBIIUICHUIO, aHAIU3Y, CHHTE3Y

3HATH:

® aKTyaJlbHbIe  TPOOJEMBI  COBPEMEHHOTO
HAYYHOTO U TEXHUYECKOTO Pa3BUTHSI, PHIIO-
cockue mpoOIeMbl CaMOPa3BUTHUS M CaAMO-
peanu3anyy YeioBeKa B 00JacTi MaTeMaTu-
K{ ¥ TEXHUYECKUX HAYK

yMeTh:

® a0CTPaKTHO MBICIHTh, 0000IaTh, CUCTEMA-
TU3UPOBATh U AHAJIM3MPOBATH MOTYUYCHHYIO
nHpopMaIuo

BJIA/IETh:

® Ha OCHOBE OCBOCHUSI OCHOBHBIX ITOJIOKEHHIA,
3aKOHOB M METOJIOB MAaTeMaTHKH BJIaJETh
CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIILIC-
HUIO, aHAIN3Y, CHHTE3Y HHPOPMAIIUU

OIlK-1

CIIOCOOHOCTBIO peliaTh 3aa4u
npodecCHOHATBHOM J1eTebHO-
CTH Ha OCHOBE MH(OPMAILINOH-
HOM U Oubanorpapuveckoit
KYJIBTYPHI C IPUMEHEHHEM WH-
bopmanroHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIO-
M U C y4€TOM OCHOBHBIX Tpe-
6oBaHM MH(OPMALIMOHHON
0e3omacHOCTH

3HaTh:

® OCHOBBI JIMHEHHON airedpnl, MaTeMaTHye-
CKOr0 aHanu3a, TeopuH AuddepeHnnatsb-
HBIX YpaBHEHUH, TEOPUH BEPOATHOCTEH M
MaTeMaTHYeCKOW CTAaTUCTUKH, HEOOXOIu-
Mbl€ JJI pelIeHHs CTaHIapTHBIX 3ajad
npodeccuoHaIbHOM e TeTbHOCTH

yMeTb:

® IPUMEHATh MAaTEMAaTHYECKUI anmnapar ¢ uc-
10JIb30BaHKHE UH(POPMALIMOHHO-KOMMYHHUKA-
LIMOHHBIX TEXHOJIOTUH JUIsl pEIIEHUS HA 3TON
OCHOBE CTaHJAPTHBIX 3aJad Mpodeccuo-
HaJIbHOM AEATEIbHOCTU

BJIA/1€Th:
Ha OCHOBE NPHOOpPETEeHHON HMH(OpPMAIMOH-
HOM u OubmorpaduyecKkor KyJabTypbl CIIO-
COOHOCTBIO pelIaTh CTaHAAPTHBIE 3a]lauu
poeCCUOHANBHONU JIEATETLHOCTH C TPH-
MEHEHHEM  MH(POPMAIMOHHO-KOMMYHHUKA-
LIUOHHBIX TEXHOJOTUI

OIIK-4

CIIOCOOHOCTBIO K CaM000pa3o-
BaHMIO U MCIIOJIb30BAaHUIO B
IIPaKTUYECKOU NEeATEIbHOCTH
HOBBIX 3HAHUW U YMEHHI, B TOM
YHCjIe B 001aCTAX 3HAHUM,
HETIOCPEICTBEHHO HE CBSI3aH-
HBIX co chepoit mpodeccuo-
HAJILHOU JIEITEILHOCTHU

3HATh:

e po0OJIeMbl CaMOpa3BUTUS U caMopeaTn3a-
LMY YeloBeKa B 00JacTH MaTeMaTHKH H
TEXHUUYECKUX HAYK

yMeThb:

® 1ICN0JIb30BaTh MOJYyUYEHHBIEC 3HAHNUS U HOBBIE
npuobperaeMble 3HAHUS B IPAKTUYECKOM
JeSITebHOCTH

BJIAJETh:

(U3MKO-MaTEMATUYECKUM aMapaToM, Io3-
BOJIIIOLIMM  peliaTth NpoOJIeMbl, XapakTep-




HbIE ISl MPAKTUYECKON HEATETbHOCTH, HC-
M0JIb3ysl HAKOIUICHHBI TBOPYECKUM MOTEH-
1IMajg ¥ CIIOCOOHOCTh K CAMOPa3BUTHIO

4. CTpyKTYpa U coJepKaHue JUCHUIIIMHBI

OO0mas TpyJa0eMKOCTh JTUCIUILIMHBI cocTaBiseT 18 3aueTHhIX enuHMIl, T.e. 648 akameMuyeckux
gJacoB (U3 HUX 72 yaca ayuTOpHAas paboTa CTYIEHTOB U 576 4acoB — caMOCTOSTEIbHAS ).

Ha nepBom kypce BbiaensroTcss 36 4acoB Ha ayIUTOPHYIO padoTy CTy/IeHTOB U 288 yacoB Ha ca-
MOCTOSITEIbHYIO paboTy: B epBoM ceMecTpe 18 yacoB Ha aymuTOpHYIO paboTy cTyneHToB U 144 daca Ha
CaMOCTOATENIbHYIO paboTy; BO BTOpoM ceMecTpe 18 uacoB Ha ayauTopHyr0 paboTy cTyneHToB u 144 gaca
Ha CaMOCTOSTEIBHYIO padoTy.

Ha BTOpoM Kypce BblnemnstoTcss 36 4acoB Ha ayJUTOPHYIO paboTy CTyneHTOB U 288 dacoB Ha ca-
MOCTOSITEIIBHYIO PaboTy: B TpeTheM ceMecTpe 18 yacoB Ha aymuTOpHYIO paboTy cTyneHTOB u 144 vaca Ha
CaMOCTOSITENIbHYIO paboTy; B 4eTBepTOM cemecTpe 18 yacoB Ha ayauToOpHYIO paboTy cTyaeHToB u 144
gaca Ha CaMOCTOATENIBHYIO padoTy.

Paznensl qucuuiumHel «MaTeMaTHKa» U3y4aloTCcsl Ha IEPBOM U BTOPOM Kypcax.

IlepBblii cemecTp: neknun — 8 yacos, nmpakTuueckue 3aHsaTus — 10 gyacoB, popma KOHTPOIIS - K-

3aMeH.

Bropoii cemectp: nekunn — 10 gacoB, mpakTUYecKue 3aHATUS — 8 4yacoB, (hopMa KOHTPOIS — K-
3aMeH.

Tpernii cemectp: nekuuu — 10 gacoB, nmpakTHUeCKue 3aHATHS — 8 4acoB, hopMa KOHTPOJIS - K-
3aMeH.

YeTBepThlii ceMecTp: JeKInH — 8 4acoB, mpaktuyeckue 3anatusi — 10 gacos, popma KoHTpOIS —
JK3aMEH.

CrpyKTypa U coaepkaHue AUCUUILIUHBI «MaTteMaTrka» 1o cpokaM U BUJIaM pabOThl OTPaKeHbI B
IIpunoxxenuu.

Coaepsxanue pa3aejoB JMCIHHILTHHBI
IlepBbiii cemecTp
Beenenune
HpeI[MeT, 3aaa4u U COACPKAHUC NUCHUILIINHBI. OcCHOBHBIE 3Tambl Pa3sBUTHUA TUCHUIIJIMHBL. CprKTypa
Kypca, €ro MECTO U pOJIb B ITOATOTOBKE CIIELUAINCTA, CBSA3b C APYTUMHU AUCIUITIMHAMM.
Paznea 1. DiieMeHTBI JIMHEHHOI aJredpbl

Tema 1.1. MaTpuubl 1 onpee;IuTe U

[Tousitue marpunbl. Buasl matpun. [elictBusa Haag matpunamu. Onepanuu HaJ MaTPULIAMHU U UX
cBoiicTBa. OmnpenenuTenu, X CBOWCTBA U BbIYMCIeHUs. [IoHATHS MUHOpa U anre6pandeckoro J0MoIHe-
Hus. PasnojkeHue onpenenuTens 1o JIeMeHTaM CTPOKU WiH ctonlua. Beruncnenue onpenenureneit pas-
JUYHOTO TOPAKA.

Tema 1.2. O6paTHasi MaTpHIIA.

OOpatHas MaTpulla U aJTOPUTM €€ BBIYMCIICHUS. DIIeMeHTapHble peoOpa3oBanus MaTpull. [Ipu-
BEJICHNE MaTpPUILIbl K JUATOHAJILHOMY WJIM TpalneluueBUIHOMY BUIY. MaTpuuHas opma 3alncu CUCTEMBI
JMHEWHBIX alNreOpandyeckux ypaBHEHHH. PaHr MaTpuiibl.

Tema 1.3. Pemmienne cucTeM JHHEHHBIX aJrefpandyecKux ypaBHeHHIA.

Cucrembl IMHEHHBIX anreOpanyecknx ypaBHEHUH, OCHOBHBIE TOHITHUS PEIIEHUsS,, COBMECTHOCTH U
HECOBMECTHOCTH CHCTEMBI. PereHue cucreM JIMHEHHBIX ypaBHEHHUU MeTogoM Kpamepa, metomom 00-
paTHOi MaTpulbl, MeTosioM ["aycca. IIpoBepka npaBunbHOCTH pemeHuid. Teopema Kponekepa — Kanesn-
nu. PelieHne mpou3BOIBHBIX CHCTEM JIMHEHMHBIX ypaBHEHHMI meToaoM ['aycca. PelieHne oJHOPOIHBIX
CUCTEM JIMHENHBIX YPaBHEHUMN.

Pa3znes 2. JjieMeHTHI BEKTOPHOM ajaredpbl



Tema 2.1. JIuneiiHple onepanuy HaJ BEKTOpPaMH, UX CBoiicTBa. JIMHelHbIe KOMOMHAIIMM BEKTO-
poB. JIuHeliHas 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOpPOB. baszuc cucrembl BekTopoB. Pasznoxenue Bek-
Topa 1o Oa3ucy.

Tema 2.2. CxanspHoe, BEKTOPHOE ¥ CMEIIaHHOE TTPOU3BEICHUS BEKTOPOB, MX CBOMCTBA. Y CJIOBUS
OpPTOTOHAJILHOCTH, KOJUJIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB.

Tema 2.3. Jluneiinple npoctpancTBa. baswuc. [IpeoOpa3zoBannue mMaTpuilbl JUHEHHOTO Oomeparopa
npu nepexoze ot 6aszuca k 6azucy. CoOCcTBeHHBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pasgea 3. KoMiieKcHbIE YHCJIA M MHOTOYJIEHbI

@opmBl 3amKcu, onepauuy HaJa KOMIUIEKCHbIMU yuciaamMu. @opmyna Myaspa. Pa3noxeHne MHOTo4ieHa
Ha MHOuTenu. OCHOBHAs Teopema anreOphl.

Pa3nen 4. Kpusble BTOpOro nopsiaka

Dmnuric, napadona, runepdoia, Ux cBoicTBa U ypaBHeHHs. OO1ee ypaBHEHUE KPUBOM BTOPOTO MOPSIAKA.
[IpuBeneHue ypaBHEHUsI KpUBOI BTOPOTO MOPSJIKA K KAHOHUYECKOMY BUAY.

Pa3znen 5. DiieMeHTbI MAaTEeMATHYECKOI0 aHAJIHN3A

Tema 5.1. Yucnoas nocnenoBaTeabHOCTh. [Ipenen 4ucioBoil mocae0BaTeIbHOCTH U €T0 CBOM-
crBa. @ynxuus. Ipeaen gpynxuunu. OcHoBHBIE TeopeMbl 0 mpenenax (yHkuuu. IlepBbiit 1 BTOpo# 3ame-
garenpHbIC Mpeaenbl. CpaBHEHHE OECKOHEYHO MAJIBIX M OECKOHEYHO OOJBIINX BEIWMYHNH. JKBUBAICHTHBIC
0ECKOHEUHO MaJIble BETUYUHBI.

Tema 5.2. HenpepsiBHOCTh (DYHKIMIA B TOUKE W HA TPOMEKYTKE, TOUKM pa3pbiBa (PYHKIUH, UX
kjaccudukanus. ACUMITOTH rpaduka GyHKIUM, UX KIacCU(UKALM, YCIOBHS CYIIECTBOBAHUS, METOAbI
HaXOXKICHHUS.

Tema 5.3. IlpousBognas ¢yHkumMu. ['eomMeTpuyeckuif ¥ MEXaHUYECKMH CMBICI MPOU3BOJHOM.
[IpaBuna nuddepenupoBanus 1 (HopMyJibl BEIUUCICHUS TPOU3BOAHBIX. Tabnuiia Mpou3BOAHBIX OCHOB-
HBIX 3JIeMEHTapHBIX (YHKIUI. Bbruncnenue npon3BoAHbIX GYHKINHN, 3aJaHHBIX PA3JIMYHBIM 00pa3oM.

Tema 5.4. ludpdepenunan. Ilponssoansie u auddepeHunansl BpICIINX TOpsAakoB. [Tpubnmken-
HbI€ BBIYHCIICHUS C TIOMOLIbIO U (epeHIINaTOoB.

Tema 5.5. PackpoiTie HeompeneneHHocTel pasnuyHoro tuna. IIpaBuio Jlonurans. ®@opmyna
Teiinopa PaznoxeHus OCHOBHBIX 3JIEMEHTApPHBIX (YHKUUH 1o ¢gopmyne Maknopena. [IpubmmxeHHbIe
BBIYUCIICHHS C TOMOIIbI0 popmyiel Teitnopa.

Tema 5.6. OcHoBHbIe TeopeMmbl AMDPepeHINATBHOIO UCUUCIEHHSI. MOHOTOHHOCTh (YHKIINH,
skcTpeMyMbl HeobxoauMble U JOCTaTOUHBIE YCIIOBUSI MOHOTOHHOCTH, JIOKAJIBHOTO 3KcTpeMmyMma. Mccne-
JI0BaHUE BBIMYKIOCTH rpaduka pynkiuu. Touku neperuda rpaduxa GyHKIuM.

Tema 5.7. O0mas cxema uccienoBaHusl QyHKIMH U TOcTpoeHus ee rpaduka. CoiicTBa GyHKIUH,
HeNpepbIBHBIX Ha oTpe3ke. HanbomnpIiee 1 HauMeHblee 3Ha4YeHNs (QYHKIIMU Ha OTpPE3Ke.

Paszpnen 6. ludpepenuuaibHoe ucuuciaeHne GyHKIUA HECKOIbKUX MePEeMEHHbIX

Tema 6.1. ®yHKIUSA HECKOJIBKUX NepeMeHHbIX. [Ipenen u HenpepblBHOCTb. OCHOBHBIE CBOHCTBA
HenpepbIBHBIX (QyHKUMNA. YacTHble npousBoanble. [lomueiii quddepenunan. IIpousBoaHble CIOXKHON
(YHKIIMK HECKOJIBKMX IepeMeHHbIX. YacTHble MpoM3BOJHBIE M AM(QepeHnnansl BHICIIUX MOPSIKOB.
Teopema IlIBapua.

Tema 6.2. IlpousBogHast mo HampasieHuto. I'paguent. KacarenbHas k kpuBoi. KacarenbHas
IJIOCKOCTh U HOpMaJlb K rmoBepxHocTu. Popmyna Teitnopa. DkcTpeMmyM QyHKINN HECKOIBKUX MEpeMEH-
HbIX. Heo0XoauMble U 10CTaTOYHBIE YCIIOBHSI SKCTPEMYyMaA.

Bropoii cemecTp
Pa3znen 7. UHTErpasbHoe HCUUCIEHHE

Tema 7.1. IlepBooOpa3nas. HeonpenenenHslii HHTErpai u ero cBoiicTa. Talnuiia HHTETPajIoB OT
OCHOBHBIX JIEMEHTApHbIX (yHKIMNA. MeTo HEOCPEeICTBEHHOTO MHTEIPUPOBAHHS.
MeToa MHTETpUPOBAHUS C MOMOIIBIO 3aMEHBI IEPEMEHHOH, MOABEICHHEM 0] 3HaK IuddepeHuania.
MeTo MHTETPUPOBAHUS 110 YACTSM.



WuTerpupoBanue paroHAIBHBIX APOOEH MHTErpUPOBAHNE HEKOTOPBIX BUIOB UPPALMOHAIBHBIX U TPH-
TOHOMETPUYECKUX (PYHKLUH.

Tema 7.2. 3agaun, NPUBOASAIIME K MOHATUIO ONPEACICHHOTO UHTEerpana. OnpeaeneHHbll HHTe-
rpaj, ero CBOMCTBA. Y CIOBHUS MHTErpupyeMOoCTH. MHTerpai ¢ nepeMeHHbIM MIPEAEIOM UHTETPUPOBAHUS.
dopmyna Herotona — JleitOauia. 3aMeHa nepeMeHHOH B OMPEIeTICHHOM UHTETpalle.

[TpunoxeHus oOmNpeAeseHHOro HMHTEerpaja B I'€OMETPUM M MEXaHMKE (BBIUMCIIEHHE IUIOLaiei
TUIOCKUX (DUTYp, IITHHBI KPUBOH, 00BHEMOB.

Tema 7.3. HecoOCTBeHHBIE HHTETPaJIbI IIEPBOTO M BTOPOro poja (1o OECKOHEYHOMY IPOMEKYTKY,
OT HEOTPaHMYCHHBIX (DYHKIIMIT HA KOHEYHOM MTPOMEXYTKE), X CBOMCTBA.

Tema 7.4. 3agaun, NPHUBOASAIINE K MOHSATHAM KPAaTHBIX U KPUBOJIMHEHHBIX HHTETPAJIOB. [[BOiTHOM
Y TPOMHOW MHTETpaJIbl, UX CBOMCTBA. BbIYMCIIEHNE ABOMHBIX HHTETPAJIOB IOBTOPHBIM UHTETPUPOBAHUEM.
IIpriioskeHNs KpaTHBIX MHTErPAJIOB B F€OMETPUM U MexaHuke. OnpezneneHue KpUBOJIMHEWHBIX HHTETpa-
JIOB TIEPBOTO U BTOPOT0 pOJia, MX CBOMCTBA U BHIYUCIICHHUSI.

Paspnen 8. UnciioBbie 1 QyHKIMOHAIBHBIE PSAIbI

Tema 8.1. Uncnoseie psinpl. CxoguMocTh M cyMMa psiza. HeoOxommmoe yciioBHE CXOAWMOCTH.
HevictBust ¢ psaaamu. CBONMCTBAa YMCIIOBBIX DPSIIOB. 3HAKOIOJIOXKUTEIbHBIE Psiibl. ['apMOHMYECKUI pALl.
[Ipu3Haku cpaBHEHUs.

Mertonbl uccnenoBaHus CXOIMMOCTH TOJIOKUTENIBHBIX psAAoB: npu3Haku [lanamOepa, Komu, un-
TerpaJibHbIN pu3Hak Komm.

Tema 8.2. 3nakouepenyromuecs psansl. [lpusznak JleliOnuna. AOCOMIOTHAsE U yCIOBHAs CXOJAM-
MOCTb 3HaKOTIepeMeHHBIX psinoB. O0o0meHHbIe Tpru3Haky Jamambepa u Ko,

Tema 8.3. Crenennsle psibl 1 ux cBoiicTBa. Teopema AbGens. MHTepBan U paanyc CXOAUMOCTH.
JuddepeHurpoBaHre 1 UHTETPUPOBAHUE CTETIEHHBIX PSIIOB.

Tema 8.4. Pagpr Teitnopa nu MakiiopeHa. YcnoBue pas3iokumMocTd QyHKuuu B psa Teitnopa.
Pasznoxxenne Hexotopbix (yHKUMN B psag Teinopa. [IprMeHeHHe CTENEHHBIX PSIIOB B NMPUOIMKEHHBIX
BBIYHCIICHUSIX.

Pa3znen 9. Psiablt dypbe u rapMOHUYECKHIA aHAIN3

Tema 9.1. Tpuronomerpuueckue psasl. OCHOBHas 3ajjaua rapMOHUYEcKoro aHanu3za. Opro-
TOHAJIBHOCTh CHHYCOB M KOCUHYCOB. Psnbl @ypbe i GyHkuuii ¢ nepuoaom 2z . Ycnosus [Ju-
puxie.

Tema 9.2.Paznoxxenue B psag @ypbe YeTHBIX U HEUETHBIX PYHKUIUN, PYHKIMHA ¢ TIPOU3BOIBHBIM
nepuoioM, Hermeproanueckux ¢pyHkuuid. O6o0menHbIl pag Dypobe.

TPETUI CEMECTP
Pazgen 10. OGbikHOBeHHBbIe T depeHINAIbHbIE YPABHEHUS

Tema 10.1. JIuddepeHnnanpHble ypaBHEHUS IIEPBOro Mopsaka. Beenenue. 3amaun, MpUBOISAITNE
K auddepeHnranbHbpIM ypaBHEHUIM TepBoro nopsiika. OCHOBHBIE MOHATHS OOBIKHOBEHHBIX IU(pdepeH-
IHAIBHBIX yYpaBHEHUH niepBoro nopsiaka. [locranoBka 3agaun Komm. TeopeMa cymiecTBOBaHUS U €IUH-
CTBEHHOCTHU pemeHus. OOliee U yaCTHOE pelieHusi, OOIMI M YacTHBIN MHTerpanbl. ['eomerpuueckuit
CMBICIT O0IIIEro HHTEerpaa.

VYpaBHeHUs C pa3leisOUMUCI TIEPEMEHHBIMU, OJHOPOJAHbIE NuddepeHnanbHble ypaBHeHMS,
ypaBHEHUs B MOJHBIX auddepeHinanax.

JIuneliHbIe A.y. IEPBOTO MOPSAKA U ypaBHEHUs bepHyun. Pemenne nuHENHBIX YpaBHEHUN METO-
JIOM BapHaLMU ITPOU3BOJIBHOM MOCTOSIHHOM, METOAOM ITPOU3BEACHUM bepHyIun.

Tema 10.2. JIuddepenunanbupie ypaBHEHUST BBICIIUX TOpsiaAKoB. Dopmbl 3anucu auddepeHim-
aJIbHOTO ypaBHEHUs N-ro nopsaka. Obmiee u yacTHoe pemenus. [locranoBka 3axaun Ko, kpaeBoii 3a-
naun. IHTerpupoBaHue METOIOM NOHM>KEHUS TOPSIKA.

Tema 10.3. JIuneiinsle ogHOpoAHbIE MU epeHIaTbHbIe YpaBHEHHS N — To nopsaaka. O6mue
CBOMCTBA PEIICHHUI JIMHEWHBIX OJHOPOAHBIX TU(GEpeHITHATBHBIX YpaBHEHUN N — 10 mopsnka. [lonsrue
(byHIaMEHTAILHOW CHCTEMbI PEIICHUH JMHEHHOro OJHOPOIHOTO MU((epeHIINaTIbHOTO YpaBHEHH N —
ro Mopsijka, ee MOCTPOeHHE i1 ypaBHEHHI ¢ MOCTOSHHBIMU KO3(QuieHTaMu. XapaKTepuCTUYECKOe



ypaBHeHHE. BuJ 4acTHBIX pelIeHUH JHMHEHHOro OJHOPOIHOTO TU(EpEeHIINATBFHOIO YpaBHEHHS N — TO
HOpsiAKa B 3aBUCUMOCTH OT BHJIa KOPHEH XapaKTEepUCTUYECKOI'O YPABHEHUS.

Jlunelinple HeoqHOPOAHBIE AU epeHnrnanbHbIe YpaBHEHUSI N — rO MOPSAIKA C MOCTOSTHHBIMH KO-
spunmentamu. Teopema o CTPyKType OOLIEro pelieHus Takux ypaBHeHUH. Meron moadopa 4acTHOro
peuieHust (METO HEONPECICHHBIX KOA(PGHUIMEHTOB) /Ul PAa3IHMYHBIX CHEHUAIBHBIX BHIOB MPABOH Ya-
CTH.

Jlunelinple HeOAHOpPOAHBIE AU depeHnanbHbIe ypaBHEHUs BTOPOTo nopsiaka. MeToa Bapuanuu
IIPOU3BOJIbHBIX ITOCTOSTHHBIX.

Tema 10.4. KpaeBble 3aaun. 3agaud Ha COOCTBEHHbBIC 3HAYCHHUS.

Tema 10.5. Pemenne nuddepeHnuanbHbpIXx ypaBHEHHH ¢ iepeMeHHbIMA Kodddunmentamu Jud-
¢bepennmanbHoe ypaBHeHue Diinepa. [IpuMeHeHne CTeneHHbIX pSAA0B K HHTETPUPOBaHUIO Au(depeHn-
QJIbHBIX YpaBHEHHH.

Tema 10.6. Cucrembl OOBIKHOBEHHBIX IU(GEpeHIHATbHBIX ypaBHEHUH. OCHOBHBIC TOHSTHSL.
HopmanpHble cucTeMbl JIMHEHHBIX OJHOPOAHBIX U HEOJHOPOJIHBIX TU(epeHINaIbHbIX ypaBHeHUH. Pe-
[ICHUE JTMHEHHBIX OJHOPOJHBIX U HEOJHOPOIHBIX CHCTEM OOBIKHOBEHHBIX JH((epeHInanbHbIX ypaBHe-
HUI ¢ NOCTOSAHHBIMU KO3 purmeHramu.

YETBEPTHIH CEMECTP
Pa3nea 11. Teopusi BeposiTHOCTEH

Tema 11.1. Beaenue. DnemeHTsl KOMOUHATOpUKU. [IpaBuia cymMmmbl U IpoM3BEAEHUS KOMOMHA-
topuku. CoeuHeHus (pa3MeIleHus1, IEPEeCTaHOBKHU, COUETAaHNUs).

[Tpeamer Teopun BeposTHOCTe. Buasl ciydaiinbix coObiTuil. Knaccuueckoe, ctaTucTuueckoe u
reOMETPUUYECKOE OIPEIETICHHS BEPOSTHOCTHU MOSBIICHUS COOBITHSL.

Tema 11.2. Anrebpa coObiTuil. TeopeMbl ClI0XKEeHHS BEPOSTHOCTEH IUIi HECOBMECTHBIX U COB-
MECTHBIX COOBITUH, TEOPEMbl YMHOKEHHUS BEPOATHOCTEW JUIsl 3aBUCHUMBIX M HE3aBHCUMBIX COOBITH.
@opMyIIbl IOJIHON BEpOSATHOCTH, bereca n bepnyinu. JlokanbHas u uHTErpajibHas TeopeMsl Jlamiaca.

Tema 11.3. Cnyyaifapie BennuuHbl. [loHsATHE 3aKOHA pacmpeesieH s AUCKPETHON CITydaifHON Be-
JIMYUHBI U CIOCO0BI ero onucanus. OCHOBHbIE 3aKOHBI paclpesieleHusl TUCKPETHON ciy4JaiiHOM Benuyu-
HBbI (TUIepreoMeTpuyYecKuii, OMHOMHUANIBbHBIN, pacnipeaenenue [lyaccona).

Tema 11.4. UucnoBble XapaKTEPUCTUKU AUCKPETHBIX CIyYalHBIX BETUYMH. MaTeMmaTudeckoe
0’KMJIaHUE U JUCIIEPCUS CIIyHailHBIX BEJIMYUH, NX BEPOSITHOCTHBIA CMBICII U CBOWCTBA.

Tema 11.5. HenpepeiBHble citydaiiHble BenuuMHbL. MHTerpanbHas (QyHKIUS pacrpeeseHus.
[TnotHOCTH BeposiTHOCTEN. CBS3b MEXKIY UHTErpalbHONW (PYHKIIMENH pacnpeeeHHs U INIOTHOCThIO BEpo-
ATHOCTEU. MaTeMaTnyecKkoe 0KMIaHUE U JUCIIEPCUS HEIIPEPBIBHOM CIIy4alHOM BEJIMYHHBI.

OCHOBHBIE 3aKOHBI PACIIPENEIICHNs HEMPEPBIBHBIX CIy4allHbIX BEIWYMH. PaBHOMEpHBIN, OKa3a-
TeJIbHBIN 3aKOHBI. HOopManbHBINM 3aKOH paclpenesenys. BepoaTHOCTh IonagaHuss HOPMaIIbHO paclpese-
JICHHOHN CIIy4ailHOM BEJIMYMHBI Ha MPOU3BOJIBHBIN KOHEYHBIM WHTEPBajl, HA WHTEPBAJ, CUMMETPUYHBIN
OTHOCHTEIIBHO CpeHero 3HadeHus. IIpasumno tpex curm.

Tema 11.6. IIpenensHble TeOpeMbI TeopuH BepositHocTell. HepaBencTBo YeOnimena. Teopema Ye-
obrmeBa. Teopema bepuymnu. LlenTpanbHas npeaenbHas TeopeMa.

Paznen 12. MaremMaTnuecKasi CTATHCTHKA

Tema 12.1. OcHOBHBIE 3a/]Jaul MaTeMaTUYeCKol cTaTUCTUKU. Bbibopounslii meron. ['enepanbHas
COBOKYITHOCTH W BBIOOpKA. TuIbl BIOOpOK. CTaTHCcTHUECKOE pactipeaesienne Beioopku. [loctpoenue sm-
MUPUYECKON (PYHKIIMHU pacTipe/ieieHus] BBIOOPKH, MOJMTOHA U THCTOIPAaMMBbl OTHOCHUTENBHBIX YaCTOT.

Tema 12.2. TodeuHble OIEHKH NTApaMETPOB pacnpeeiacHus. TpedboBaHuUs K OIEHKaM.: HECMEIIICH-
HOCTB, COCTOSITENIbHOCTh, 3¢ (eKkTuBHOCTh. BriOOpouHas cpeanss. Boibopounas u ucnpaBieHHas AMC-
nepcuy. Y IpoIeHHbIE METO/Ibl PacYeTa CTATUCTUYECKHX XapAKTEPUCTUK BEIOOPKH.

WuTepBanbHble OLEHKU. [loOBEpUTENbHBIA MHTEPBAN Ul MAaTeMaTUYECKOrOo OKUIAHWS IPU H3-
BECTHOM CpEIHEM KBaJpaTUYECKOM OTKJIOHeHUHU. Pacnpenenenune CthrofeHTa. JloOBepUTENbHBIN UHTEP-
BaJI JUIsL BHIOOPOYHOM CpelHEel MPH HEU3BECTHOM CPEIHEM KBaIpaTHUeCKOM OTKIOHeHHH. Ciydail Manoit
BBIOOPKH.



Tema 12.4. DneMeHTHI KOPPEISILIMOHHOTO M PErPECCUOHHOIO aHanu3a. OnpezeneHue napameTpoB
JMHEHHOW CpeHEKBaIPaTHYECKON perpeccuy METOI0M HaUMEHBIINX KBaPaTOB.

5. 06p330BaTeJ1beIe TEXHOJOTUH, IPUMECHACMBIC IIPU OCBOCHUH JUCHUIIJIMHBI

Meroarka npenojaBaHus JUCUUIUIMHBL «MaTeMaTuka» U peanu3anns KOMIETEHTHOCTHOIO MOJ-
X0J1a B U3JI0KEHUM U BOCIPUATUU MaTepHaja MpelycMaTpuBalOT UCIIOIb30BAaHUE CIEIYIOIINX aKTUBHbBIX
Y MHTEPaKTUBHBIX (POPM IIPOBEAEHUS I'PYIIIOBBIX, UHIUBUAYAJIbHbBIX, Ay TUTOPHBIX 3aHATUH B COUYETAHUU
C BHEAYJUTOPHOM paboTOii C 1enbio (OPMUPOBAHUS M PA3BUTHUS MPO(PECCHOHANTBHBIX HABBIKOB 00y4ato-
HIUXCS:
— 3aIIUTa U UHAUBUAYATbHOE 00CYX/IEHUE BBITIOIHIEMBIX 3TAllOB pacueTHO-Tpadudeckux padorT ;
- IPUBJIEUYEHHE JTyYLINX CTYAECHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOLIMX.

— MOJrOTOBKA, MPEACTABIECHUE U 00CYXK/IEHUE IIPE3EHTALNN HA CEMUHAPCKUX 3aHATHSIX;

— OpraHu3anys U IpOBEACHUE TEKYILIEro KOHTPOJs 3HAHUH CTYAECHTOB B (popMe OJIAHKOBOIO Te-
CTUPOBAHUS;

— MPOBEJICHUE UHTEPAKTUBHBIX 3aHATHH 110 MpOLeype MOATOTOBKU K MHTEPHET-TECTUPOBAHUIO HA
caiitax: i-exam.ru, fepo.ru;

— HCHOJIb30BaHWE MHTEPAKTUBHBIX (DOPM TEKYIIEro KOHTPOJIs B (OpME ayAUTOPHOIO M BHeay1u-
TOPHOI'O UHTEPHET-TECTUPOBAHUS;

UTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE 0 MAaTEeMAaTUKE C YYETOM pe3yJbTaTOB BbIMOJIHEHUS
CaMOCTOSITETTBHBIX PaloT.

VY nenbHbII BeC 3aHATHIA, TPOBOJUMBIX B HHTEPAKTUBHBIX (POPMaAX, ONpPEJIENICH ITIABHON LIEbI0 00-
pa3oBaTeNIbHON MpOrpamMmbl, 0OCOOEHHOCTbIO KOHTUHI€HTA 00YyYaloIUXCsl U COEP)KAHUEM JAUCLUITINHBI
«BpIcmias MaTemMaTuKa» U B LEJIOM Mo AucuuiuinHe coctaBiseT 30% ayqUTOPHBIX 3aHATUH.  3aHATHS
JEeKIUOHHOTO THMa cocTaBisiioT 50 % oT oObeMa ayAuTOPHBIX 3aHITHH.

6. OueHovHbIe CpPeICTBA AJI51 TEKYILIET0 KOHTPOJIS YCIIEeBAeMOCTH, POMEKYTOYHOH aTTeCcTalluM 1o
UTOraM OCBOCHMS TMCHMILIMHBI U Y4eOHO-MeToAuYecKoe ofecreYeHne CaMOCTOSATEIbHON padoThl
CTY/JE€HTOB

B npornecce 06yueHust Ha IEPBOM U BTOPOM Kypcax HUCIOJIb3YIOTCS CIEAYIOLIUE OLIEHOUYHbIE (op-
MBI CAMOCTOSITENILHONH pabOTHl CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYILEro KOHTPOJI YCHEBAaeMOCTH U
MIPOMEXYTOUHBIX aTTECTALIUMN:

B NIEPBOM ceMecTpe
- IBe pacyeTHO-Tpaduveckue padoThl.

PacuerHo-rpaduueckas padora Nel 1o JMHEeHHON M BEKTOPHOM ajiredpe M aHATUTHYECKOH reo-
meTpuu. Kpatkoe conepkaHue U 3Tanbl pacueTHO-TpapruecKoi paboThI:

Ilepsviit oman.

Pemienue cuctem IMHEHHBIX aaredpanyueckux ypaBHeHHH metoaamu ['aycca, Kpamepa u oOpatHoii maT-
PUIIBL.

Bmopoii sman.

BexTtopsl, aelictBus Haj BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE TIPOU3BEIEHUSI BEKTOPOB.

PacuyerHo-rpadguyeckas padora Ne2 mo MaTeMaTH4eCKOMY aHAJIM3Y.
Kpartkoe conepkanue U 3Tarbl pacyeTHO-rpaudeckoi paboThlI:

[Ipenen uncnoBoii MOCIEIOBATEIBHOCTH, TIPEAET (PYHKIUH.
HccnenoBanue QyHKIMM HA HEIPEPBIBHOCTB.

Brruncnenue npou3BOAHBIX (QYHKITUH.

HccnenoBanue GhyHKIMH, TOCTPOSHUE TPAPUKOB.

Bo BTOpOM cemecTpe

- TPU pacyeTHO-Tpaduyeckne padoThbl.



PacueTHo-rpadmueckas padora Ne 3 mo (PyHKIMAM HECKOJIbKHUX NMepeMeHHbIX.

Kpartkoe cogep:xanue pacueTHO-Tpapuueckoi paboThI:
OyHKIIUN HECKOJIBKUX MepeMeHHBIX. YacTHbIe MPon3BoaAHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (DYHKITHIA.
IIpon3BosHas MO HANPABIECHHUIO U IPAJAUEHT. DKCTpeMyM (DYHKIMH JBYX I€PEMEHHBIX.

PacyetHo-rpajguyeckas padora Ne 4 mo MHTerpajJbHOMY HCYHCJICHHUIO.

Kparkoe comepikanue u 3Tarbl pacdeTHO-rpadudeckoi paboThI:

Ilepeuviii oman:

MeTobl HHTETpUpOBaHUs. BrryncieHne HeonpeaeaeHHBIX HHTETPAaJIoB.

Bmopou sman:

[TpunoxeHus onpeneneHHbIX HHTETpaioB. MccnenoBanue cXoaMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

PacuyetHo-rpadguyeckas padora Ne 5 no psigam.

Kparkoe comepkanue 1 3Tarbl pacyeTHO-rpaduyeckoit paboThlI:

Ilepsviit oman:

HccnenoBanue cX0AMMOCTH YHCIIOBBIX PAIOB.

Bmopoii sman:

HccnenoBanue cX0AUMMOCTH CTENIEHHBIX PsiioB. Paznoxenue GyHKIMN B CTENIEHHBIE PAIbI.
Paznoxenne B psag Pypbe NeprHoOAMYECKIX U HENEPUOTUICCKUX (DYHKITHIA.

B TpeTnLeM cemecTpe
- 0/IHA pacuyeTHoO-rpaduyeckas padora.

PacueTHo-rpaduyeckas padora Ne 6 no nuddpepeHnaabHbIM YPABHEHHSIM.

Kpartkoe cogepxanue pacueTHO-Tpapuueckoi paboThI:
MeTtop! pemieHnit AU pepeHnanbHbIX YpaBHEHUN Pa3IMyHOro THIIA.

B yerBepTOM cemecTpe
- ABe pacyeTHO-rpaduyeckne padoThl.

PacuerHo-rpaduueckas padora Ne / 1o TeOpru BepPOSITHOCTEN.

Kpartkoe conepkanue pacueTHO-Tpapuueckoi paboThI:
Onpenenenre BEpOATHOCTEN CIydailHbIX COOBITUH, 3aKOHOB paclpeeseHusl AUCKPETHBIX U HETIPEPhIB-
HBIX CIIy4alHBIX BEJIMYMH U MX YUCIIOBBIX XapaKTEePUCTHK.

PacueTHo-rpadguyeckas padora Ne 8 mo MmareMaTH4ecKOl CTATUCTHKE.

Kpartkoe cogeprkanue pacueTHO-Tpapuueckoi paboThI:

[TocTpoenne smnupuyecKoil PyHKIMH pacrpeesieHns: BBIOOPKH, MOJUTOHAa M TUCTOTPAMMBI OTHOCH-
TEJBbHBIX YaCTOT.

Pacuyer craTuCTHUECKHX XapaKTEPUCTUK BHIOOPKHU.

[TocTpoeHne TMHUU perpeccuu 1 OnpeieieHne BBIOOPOYHOT0 KO (UIIEHTa KOPPEISLIUU.

OneHouHBIE CpEACTBAa TEKYILIErO0 KOHTPOJI YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIBHBIE BOIPOCHI U
3agaHus B (opMe OJaHKOBOIO TECTUPOBAHUS JUIsl KOHTPOJISI OCBOCHUSI 00YUYaIOIIMMUCS PA3/eI0B JUCIIH-
uHel, pueM PI'P.

OO6pa3ibl TecToBBIX 3a1aHul, 3aganuii PI'P, KOHTpOJIbHBIX BONPOCOB U 3aJaHUM AJIs MPOBEACHUS
TEKYIIEr0 KOHTPOJIS, 3K3aMEHAIIMOHHBIX OMJIETOB NpHBeeHb! B [Ipunoxenun 2.



6.1. ®oHJ OEHOYHBIX CPEACTB JAJIs NPOBEIEeHUA MPOMEKYTOUYHON aTTeCTAllMH
o0yyawmuxcs no gucuunianue «MaremaTuka

6.1.1. IlepedyeHbp KOMIETEHIIMI C YKa3aHUEM 3TAIOB UX (POPMHPOBAHUSI B IIPOIIECCE OCBOSHUS 00-
pa30BaTeNbHON IIPOrPaMMBI.
B pesynbrare oCBOCHUS TUCIUILTHHBI POPMUPYIOTCS CICAYIOIINE KOMIIETCHIIUU

Kon B pe3ysbTarte ocBoeHus1 00pa30BaTebHON MPOrpaMMbl 00y4aKOIIUIiCSA

KOMIIeTeHIIHH A0JIZKeH 00J1a1aTh

OK-1 CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIJICHHUIO, AaHATTN3Y, CHHTE3Y

OIIK-1 CHOCOOHOCTBIO PeIIaTh 331a4K NPO(HEeCCHOHAIBHON AEATEIbHOCTH HAa OCHOBE
UH(POPMALMOHHON 1 6ubmorpaduyeckoit KyabTypbl ¢ IPUMEHEHUEM HH-
(bopMaLOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI U C Y4ETOM OCHOBHBIX Tpe-
OoBaHMI HH(HOPMAITMOHHON 0E30MMaCHOCTH

OIIK-4 CIOCOOHOCTBIO K CAMOOOPa30BaHMIO U UCIIOJIb30BAaHHIO B MPAKTHUECKON Jes-

TETHHOCTU HOBBIX 3HAHHUW U YMEHUH, B TOM YHCJIE B 00JIACTSAX 3HAHUM, HEITO-
CPEJICTBEHHO HE CBSI3aHHBIX CO c(hepoit mpodeccrHoHabHON ACATEIbHOCTH

B nporuecce ocBoeHus oOpa3oBaTeabHOM IPOrpaMMBbl JaHHBIE KOMIIETEHIIMHM, B TOM YHUCIIE UX OT-
JIeNIbHbIE KOMIIOHEHTHI, (QOPMHUPYIOTCSI TIOSTAITHO B XO0JIe€ OCBOCHUS OOYYAIOMIMMHUCS JUCHUIUIMH (MOAY-
JIeif), MPaKTHK B COOTBETCTBHUHU C YI€OHBIM IIJIAHOM M KaJICHIAPHBIM IpadMKOM yu4eOHOTro mporecca.

6.1.2. OnmucaHue moka3sartejieid M KpUTepHeB OLIEHUBAHUSI KOMIIETeHIM,
(opMHUpPYeMBIX 110 HTOTAaM OCBOEHUSI I CUUILIMHBI, ONMCAHUE IKAJ OLleHHBAHUS

[Toka3zareneM olleHMBaHMS KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (GopMUpOBaHUS SBISETCS J10-
CTHKEHHE 00yUaIOIMMUCS MIAHUPYEMBIX PE3YyIbTaTOB 00YUEHHUS 110 TUCHUIUINHE.

OK -1 Cnioco0HOCTH K a0CTPAKTHOMY MbIIIJIEHUIO, AHAJTU3Y, CHHTE3Y

Kpurtepun oueHuBanus

IMoxka3arennb
2 3 4 5
3HATDb: OOyyaromuiicss  aeMoH- | OOydJaroIuics jie- OO0yuaromuiicss  eMoH- | OOy4aronuics
aKTyallbHblE TPO- | CTPUPYET MOJHOE OTCYT- | MOHCTPUPYET HEMOJN- | CTPUPYET  JOCTATOYHO | JAEMOHCTPUPYET
GJIEMBI COBpe- | CTBUE MIIM HEIOCTAaTOY- | HOE COOTBETCTBHE riryooKue 3HAHHUS | TOJIHOE COOT-
MCHHOI'0 Hay4HO- | HOC COOTBETCTBUC 3Ha- | 3HAHHH IporpamMmMme: KOHTPOJIMPYEMBIX BETCTBUEC 3HA-

r0 ¥ TEXHUYECKO-
ro passutHs, pu-
jocockre Tpo-
Onembl  camopas-
BUTHS M caMmope-
IM3all  Yeyo-
Beka B oOmactu
MaTeMaTUKH |
TEXHUYECKUX
HayK

HUA  KOHTPOJHMPYEMBIX
paszenoB MaTeMaTUKU:

HE CIOcOoOeH aprymeH-
THPOBAaHHO M IIOCIIENO-
BaTEeNbHO H3Jarath Ma-
TepHaa,  HENPaBUIBLHO
OTBEYAaeT Ha JIOMOJIHU-
TEJIbHBIE BOIPOCH WM
3aTpyAHSAETCS C OTBETOM

JIOITyCKalOTCsl OINO-
KH, IPOSIBIISIETCS He-
J0CTAaTO4HOE, O~
BEPXHOCTHOE 3HAHUE
TEOPHH, CYTH METO-
J0B. Jls1 nosrydeHus
MPaBUIBHOTO OTBETA
TpeOYIOTCS yTOUHS-
IOIINE BOTIPOCHI.

pa3deNnoB  JUCLUILIMHBL,
OTBE€YAeT Ha BCE BOIPO-
CBbI, B TOM YHCJIC JOMOJ-
HUTEIbHBIE. B TO Xe
BpeMs IIpU OTBETE J0-

ITyCKa€T HECYIICCTBCH-
HBIC TIIOI'PC€UIHOCTU WIIN
JacT HEJOCTAaTOYHO

IIOJIHBIC OTBCTHI

HUH porpaMme
JUCIUTINHBL,
JIOTUYHO | ap-
TYMEHTHPOBaH-
HO OTBEYaeT HA
BCE BOTPOCHI, B
TOM YHUCIIE J0-
MOJIHUTEIBHBIE,
MOKa3bIBAET BbI-
COKHUI YpOBEHb
TEOPETUUECKOU
MOATOTOBKH




yMeTb:
aOCTPaKTHO MEBIC-
JINTh, 0000IIATh,
CHCTEMAaTHU3UPO-
BaTh W aHAIN3U-
poBaTh IMOJIyYCH-

OO0yJaromuics MoKa3bl-
BaeT HEJIOCTATOYHOE
YMCHHE MTPUMEHSTH T€O-
PHIO K PEIICHHIO TIPE/I-
JaracMbIX 3a/1ad, JIOIyc-
KaeT TpyObIe OMUOKHU

OO0yuaromuiics ne-
MOHCTPUPYET HEToJI-
HOE COOTBETCTBUE
CJHEAYIOLIUX YMEHUI:
peleHue 3aaay, yme-
HUE T0JIb30BaThCs

OO0yJaromuiics T1eMOH-
CTPUPYET YaCTHYHOE CO-
OTBETCTBHUE CIIECAYIOLINX
YMEHUI: IPUMEHSTh
TEOPETUYECKNE METObI
K pELICHUIO 3aJa4. Y Me-

OO6yyaroruiics
JIEMOHCTPHPYET
yMEHHUE TpuMe-
HSITh TEOPHIO K
PELICHUIO Tpe/I-
JlaraeMpIX 3a-

HYI0O  WH(OpMa- | IPH PEUICHUH 33/]a4 WK | BEPOSTHOCTHO- HUSI OCBOEHBI, HO JIOMYC- | a4, MPaBHILHO

IO BOOOIIIE PEIICHUS 33724 | CTATUCTUYCCKUMHU KAIOTCsl HE3HAYUTENIbHBIC | U ITOJHO CTPO-
OTCYTCTBYIOT, HElpa- MeToaaMu. B pere- OLITHOKH, HETOYHOCTH, UTh PEHICHHS
BUJILHO OTBEYACT Ha JI0- | HUM 33/1a4 MOTYT CO- | 3aTpyJHEHHs NpH peure- | 3agad. CBoOoa-
HOJIHUTEJIbHBIC BOTIPO- JIepKaThCs TpyObIe HMH 3a7a4, HE BJIUSAIO- | HO OIEPHPYET
Chl, CBSI3QHHBIC C M3Y- ONMOKH, IPOABIIACT- | [iqe Ha OOLIHI X0/ PHOOPETECHHBI-
YaBIIMMHUCS B Kypce Ma- | CsI HEJIOCTATOYHOE peLIeHHs MU YMCHUSAMH,
TEMaTHYECKUMH METO- yMEHHE MPUMEHSTh NPUMEHSIET UX B
JIAMH U MOJICJISIMA WJIH | TEOPHIO K PEIICHHUIO CHUTYaIHSX I10-
3aTPYIHACTCSA C OTBETOM | TIpEAaracMbIxX 3aad. BBIIIICHHOM

CIIOYKHOCTH.
BJIAJIETh: OOyyaromuiics He Bia- | OOydJaroIuiics Bia- OO0yuaromuiics yactuu- | OOydaromuiics

Ha OCHOBE OCBOE-
HHSI OCHOBHBIX
MOJIOKESHUH, 3a-
KOHOB U METOJIOB
MaTeMaTHKH
BIIaJIETh CIIOCO0-
HOCTBIO K a0-
CTPaKTHOMY
MBIIIIECHUI0, aHa-
JIU3Y, CHHTE3Y
nH(bOpMaITUU

JIeeT WIK B COBEPILICHHO
HEJIOCTAaTOYHOM CTEIIEHHU
BlajiceT

HAaBBIKAMU IPUMEHEHUS
TEOPETHUYECKOTO
annapaTa nu pa3HHqHBIX
MaATEMATUYCCKUX
METOJOB K PEIICHUIO
3a1a4

JleeT MaTeMaTH4e-
CKMMH METOJaMH B
HETOJHOM 00BeME,
JIOTTYCKAIOTCS 3HAYH-
TeJIbHBIE OIIIMOKH,
MIPOSIBIISICTCS HEZO-
CTaTOYHOCTH BJIajie-
HHSI MAaTEMaTUYECKOI
TEXHUKOM, UCTIBITHI-
BaeT 3HAYNTEIIbHBIE
3aTpyJHEHHS MIPH
MIPUMEHEHUH HaBbI-
KOB B HOBBIX CHUTYya-
LIHSIX.

HO BIafeeT MeTogaMU
pacyeToB, HABBIKH OCBO-
€HBI, HO Z[OHYCKaIOTCH
HE3HAYHUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3a-
TPYAHEHUS [IPY aHAJIN-
THYCCKHUX onepaumlx,
nepeHoce yMEHuit Ha
HOBBIC, HeCTaHJIapTHBIe
CHUTYyaIUH.

B IIOJIHOM 00Be-
M€ BJIAJIEET Me-
TOJaMH , CBO-
001HO TIpUMe-
HSIET TIOTy4eH-
HbIE HABBIKU B
CUTYAIUsIX T10-
BBIIIICHHOM
CITOKHOCTH.

OIIK-1 cnoco0HOCTH pemaTh 3aAa4M NPo(hecCHOHAIBLHOM JeATeJIbHOCTH HA OCHOBE HH()OPMALIMOH-
HOW U Onduorpauyeckoi KyJbTypbl ¢ IPpUMeHeHHeM HH(OPMAIlHOHHO-KOMMYHMKAIIMOHHBIX TeX-
HOJIOTHH M C Y4€TOM OCHOBHBIX TPeOOBaHUH MH(POPMAIMOHHOI 0e301aCHOCTH

3HATD:
OCHOBBl  JIMHEHU-
HOMU anreOpsl,
MaTeMaTHIECKO-
ro aHajimza, Teo-
pun  muddepen-
IUANTBHBIX YpaB-
HEHUW, Teopuu
BEPOSITHOCTEH U
MaTeMaTHYECKOM
CTaTHCTUKH, He-
00XoauMBbIE  IUIS
pelIeHusT  CTaH-
JapTHBIX  3a1ad
npodecCuoHab-
HON  JesiTenbHO-
CTH

OO0yJaromuics ne-
MOHCTPUPYET TIOJHOE
OTCYTCTBUE WJIU HEJO-
CTaTOYHOE  COOTBET-
CTBUE  3HAHUN KOH-
TPOJTUPYEMBIX  pa3jie-
JIOB MaTEMaTHKU:

HE CII0CO0EH apryMeH-
TUPOBAHHO U MOCIENO0-
BaTEJBHO M3JIaraTh Ma-
TepHa, HEIIPaBIIILHO
OTBEYaeT Ha JOTOIHU-
TEJBHBIC BOITPOCHI WITH
3aTpyIHSAETCS C OTBE-
TOM

OO0yuaromuiics 1eMOH-
CTPUPYET HETOIHOE CO-
OTBETCTBUE 3HAHHUI
porpamMmme,
JTOTTYCKAIOTCSI OIIINOKH,
MIPOSIBIISIETCS HEJIOCTa-
TOYHOE, TOBEPXHOCTHOE
3HAHUE TCOPHH, CYTH Me-
TOAOB. 1151 mony4eHust
MIPaBUIIEHOTO OTBETA
TPeOYIOTCSI YTOUHSIOIIHE
BOIIPOCHL.

OOyuatomuics JeMOH-
CTPUPYET JOCTATOYHO
riryOokue 3HAHUS
KOHTPOJHUPYEMBIX

pa3denoB  JAUCUUILIN-
HBI, OTBEYAET Ha BCE
BOIIPOCHI, B TOM YHCJIE
JIOTIOJTHUTENBHEIE. B TO
)K€ BpeMs IpU OTBETE
JIOITyCKaeT Hecylle-
CTBEHHBIE TOTPEUIHO-
CTH WX JaeT HeJoCTa-
TOYHO IOJIHEIE OTBETHI

OOyuaromuiics
JIEMOHCTPHUpPYET
MIOJIHOE COOT-
BETCTBHUEC 3HA-
HUU IIporpamme
JIACUUTUTUHBL,
JIOTUYHO U ap-
T'YMEHTHPOBaH-
HO OTBEYaET Ha
BCE BOIPOCHI, B
TOM 4HCJIE J0-
[IOJIHUTEJIbHBIE,
MOKAa3bIBACT BbI-
COKHUI YpOBEHb
TEOpPETUYECKOUN
MOATOTOBKH




yMeTh:
MPUMEHSTh
TEMaTUYECKU I
anmapar ¢
[0JIb30BaHUE
WHPOPMALTHOHHO-
KOMMYHUKa-
LHAOHHBIX TEXHO-
JIOTUH AJIs pele-

Ma-

nuc-

OOyuatomuiics TIOKa-
3bIBACT HEJIOCTATOYHOE
yMEHHE MIPUMECHSTh
W3BECTHBIE B Y4YEOHOM
JTUTEPAType METOABI K
PELICHUIO Tpejiarae-
MBIX 3aja4, AOIMYCKaeT
rpyOble OMMOKK TIPU
pelieHnr  3aiad  HIIH

OO0yuaromuiics 1eMOH-
CTpUPYET HETIOJIHOE CO-
OTBETCTBHUE CIEAYIOIINX
YMEHUI: pELICHUE 3a-
Ja4, yMEHHUE T0JIh30-
BaThCsl BEPOATHOCTHO-
CTaTUCTUYECKHUMH METO-
Jnamu. B pemenuu 3amgau
MOTYT COAEPKATHCA TPY-

OOyuaromuics
JEMOHCTPHUPYET
JacTUYHOE
COOTBETCTBHE
CICAYIOIINUX YMEHHM:
MIPUMEHATh TEOpeTHYe-
CKHe METOIBI K
PELLICHUIO 3ajay.

VYMmenus OCBOCHBI, HO

OO6yyaroruiics
JIEMOHCTPHPYET
yMEHHUE TpuMe-
HSITh TEOPHIO K
PELICHUIO Tpe/I-
JlaraeMpIX 3a-
Jia4, MPaBUILHO
H MTOJTHO CTPO-
UTh PEHICHHS

HUS Ha 3TOW Oc- | BOOOIIE pemeHus 3a- | Oble OMMOKY, IPOABISA- | JOMYCKAIOTCS HE3HAYW- | MaTeMaTHye-
HOBE CTaHAApT- | Jad OTCYTCTBYIOT, He- | €TCS HeIOCTaTO4YHOE TEJIbHBIE omnOKY, | CKHX 3a7ad.
HBIX 3aJad Ipo- | IPaBUIbHO  OTBEYAET | yMEHUE IPUMEHAThH T€0- | HETOYHOCTH, CB0oOo1HO or1e-
(eccHOHANBHOM | HA  JOMOJHUTENBHBIC | PUIO K PELICHUIO Mpe- 3aTpyIHEHHS 1pu | pUpyeT npuoo-
JeSITeNbHOCTH BOMPOCHl WJIM 3aTPy[- | JIaraeMbIX 3a/ad. pelieHny  3ajad, He | peTeHHBIMH
HSIETCS C OTBETOM BIMSIOLIME Ha OOLIMH | yMEHHUSIMH,
X0 peuIeHus IMPUMCHACT UX B
CUTyaluAaXx 10-
BBIILICHHOU
CIIO’KHOCTH.
BJIAJIETh: Obyuatomuiics He | ObOyuaromuiics Bnageer | OOywaromuiics OO0yuaromuiics
Ha OCHOBC IIpU- | BJaJA€CT UJIM B COBCP- | MATEMATUYCCKUMU MEC- HYaCTUYHO BJIaaCCT | B IIOJIHOM 00Be-
OOpETeHHOW WH- | NIEHHO HEIOCTATOYHOW | TOAaMHU B HEMOJIHOM METOJaMH  PacyeToB, | Me BIaJeeT Me-
(hOpMaLIMOHHON U | CTEIIEHH BlaJeeT o0beMe, JOITyCKatTCs HaBBIKM OCBOEHBI, HO | TOAaMHU pacde-
Ooubnmorpaduye- | HaBBIKAMH  TIPUMEHE- | 3HAYUTEIbHBIE OMMOKA, | JOMYCKAalOTCA  HE3Ha- | TOB, CBOOOTHO
CKOH KYJBTYpPhI | HUA TEOPECTUUYCCKOI'O | IIPOABIACTCA HEA0CTA- YUTCIIbHbIC OHH/I6KI/I, IIPUMCHSCT 110~
CHOCOOHOCTBIO arrapara v pas3jJIM4HbIX | TOYHOCTH BJIAACHHUSA Ma- HCTOYHOCTH, 3aTpyAa- | JIy4CHHBIC
pemaTsb CTaH- | MATEMAaTHYECKUX Me- | TEeMaTHUYECKOH TeXHH- HEHHUA TIPU AaHAIWUTHU- | HABBIKU B CUTY-
HapTHBIC 3aJadyy | TOAOB K PCIICHUIO 3a- KOI>'I, HUCIIBITBIBACT 3HAYU- YECKHUX onepanuiax, | auugax 1oBbI-
npodeccuoHanb- | Jgad TEJIbHBIE 3aTPYIHECHU [IEPEHOCE YMEHUI Ha | IIEHHOM CIIOXK-

HOU [OesATENILHO-
CTH C TpUMEHe-
HUEM HWHpOpMa-
IIMOHHO-
KOMMYHHKa-
LIUOHHBEIX TEXHO-
JIOTHH

IIpu IPUMCHCHUHN HABbI-
KOB B HOBBIX CUTyallUAX.

HOBBIC, HCCTAHAAPTHBIC
CUTyaluu.

HOCTH.

OIIK-4 cnoco0HOCTH K caM000PA30BAHMIO H MCIO/Ib30BAHUIO B IPAKTHYECKOH JesiTeIbHOCTH HOBBIX
3HAHUI U YMEHHUI, B TOM YHucJe B 00J1aCTAX 3HAHUI, HEMOCPEACTBEHHO He CBA3AHHBIX €O c(hepoi
npogeccnoHaAIbHOI 1esITeTbHOCTH

3HATD:
mpo0GyieMbl  caMo-
pa3BUTUS H Cca-
MOpeaTH3aIiu
yejoBeKka B 00Ja-
CTH MaTEMAaTHKH
U TEXHHYCCKHX
HayK

OO0yJarommics ne-
MOHCTPHUPYET TIOJHOE
OTCYTCTBHE WJIH HEJO-
CTaTOYHOE  COOTBET-
CTBUE  3HAHUN KOH-
TPOJTUPYEMBIX  pazJie-
JIOB MaTEMaTHUKU:

HE CITOCO0EH apryMeH-
THPOBAHHO W TIOCIEO0-
BaTEJBHO M3JIaraTh Ma-
TepHa, HEIIPABIIIEHO
OTBEYaeT Ha JOTOIHU-
TEJBHBIC BOIIPOCHI WITH
3aTPyIHACTCS C OTBE-
TOM

OO0yuaromuiics 1eMOH-
CTPHUPYET HETOITHOE CO-
OTBETCTBUE 3HAHHUI
porpamMmme,
JTOTTYCKAIOTCSI OIINOKH,
MIPOSIBIISIETCS HEJIOCTA-
TOYHOE, TOBEPXHOCTHOE
3HaHHWE TEOPUH, CYTH Me-
TOJ0B. JJ1st mostydeHust
MIPaBUIIEHOTO OTBETA
TPeOYIOTCSI YTOUHSIOIIHE
BOIIPOCHL.

OOyuaromuics JeMOH-
CTPUPYET TOCTATOYHO
riryOokue 3HAHUS
KOHTPOJUPYEMBIX

pasnenoB  JIHUCIUTLIH-
HBI, OTBEYAET Ha BCE
BOIIPOCHI, B TOM YHUCIIE
JOTIOJTHHUTEIIbHEIC. B TO
K€ BpeMs IIPH OTBETE
JIOIyCKaeT Hecy1le-
CTBCHHBIE TIOTPEITHO-
CTM WJIM JaeT HEeJOCTa-
TOYHO IOJIHEIE OTBETHI

OOyuaromuics
JIEMOHCTPHUPYET
MIOJIHOE COOT-
BETCTBUE 3Ha-
HUU ITporpamme
JUCIUTINHBL,
JIOTUYHO U ap-
T'YMEHTHPOBaH-
HO OTBEYaeT Ha
BCE BONPOCHI, B
TOM 4HCJIE J0-
MOJIHUTEIIBHBIE,
MOKa3bIBAET BbI-
COKHUI YpOBEHb
TEOpPETUYECKOUN




IIOATOTOBKHU

yMeTb: OO6yuatomuiicst moka- | OOyuaromuiicst JeMOH- OO0yyvaromuiicst neMoH- | OOyJaromuics
WCTIONB30BaTh 3BIBaET HEJIOCTATOUYHOE | CTPUPYET HEMOTHOE CO- | CTPUPYET YacTHYHOE JEMOHCTPHUPYET
MOJTyYeHHBIC YMEHHUE IPUMEHSITD OTBETCTBHUE CIENYIOIINX | COOTBETCTBHUE CIICIY- yMEHHUE TpuMe-
3HaHNS W HOBBIE | TEOPHIO K PEHICHUIO YMEHHH: pelIeHue 3a- IOIIUX YMEHUIL: Ipu- HSTH TEOPHIO K
npuoOperaeMble | MpeJlaraeMbIX 3afad, | Aad, yMEHHUE MOJIb30- MEHSITh TEOPETHUECKHE | PEHICHHUIO Mpel-
3HaHUsI B TIpak- | JOIyCKaeT rpyObie BaThCsI BEPOSITHOCTHO- METOABI K PEILICHHIO JlaraeMpIx 3a-
THYECKOH  jesi- | OMMOKM NPH PEIICHHN | CTATUCTUYECKUMH METO- | 3a71ad. YMEHHs OCBOe- | Jad, IPaBUIBHO
TEBHOCTH 3a7a4 WM BooOIIe naMu. B pemennn 3ama4 | HBI, HO IOy CKAIOTCS ¥ TIOJTHO CTPO-
pELIeHHsT OTCYTCTBY- MOTYT COICP)KAThCA IPY- | HE3HAUUTEIILHBIC UTb PEILICHUS
10T, HETIPaBWJIBHO OT- Oble OIMOKH, IPOSBIIS- | OIIMOKH, HETOYHOCTH, | 3amad. CBoOo-
BEYaeT Ha JIOTIOJIHHU- eTCsl HeZIOCTaTOYHOE 3aTpyAHEHHS TIPH pe- HO ONEepHpYeT
TEJIbHBIE BOIIPOCHI, yYMEHUE TPUMEHATH T€O- | IICHWUU 3a7ady, HE BIIH- | MPUOOpETEeHHBI-
CBSI3aHHBIE C U3y4YaB- PHIO K PELICHUIO MIPEN- SIIOIIME HA OO MH YMEHUSIMH,
IIUMHCS B Kypce Me- JlaraeMbIX 3a/1a4. XOJ1 peLLCHHUSI NPUMEHSET UX B
TOJIAMH WX 3aTPY.I- CHUTYaIHsX I10-
HSCTCA C OTBETOM BBIIIIEHHOM
CIIOYKHOCTH.
BJIAJIETh: OO0yyaromuiics He OOyuaromuiics Biageer | OOydaromuiics ya- OOyuaromuiics
¢bu3uKo- BJIJICCT WM B COBEP- | MaTEeMaTHYECKUMU Me- CTHYHO BJIJICCT METO- | B MOJHOM 00Be-
MaTeMaTHYECKUM | IIEHHO HEAOCTATOYHOH | TOAaMH B HETIOJIHOM JJAMH PacyueToB, HABHI- | M€ BIIAJICET Me-
anmapaTtoM, I03- | CTEIIEHH BiaJeeT o0beMe, TOIyCKatTCs KH OCBOCHBI, HO JIO- TOJIaMH pacye-
BOJIAIOIIUM pe€- | HaBbIKaMU IPUMCHEC- 3HAYUTCIIbHBIC OIHI/I6KI/I, ITyCKarOTCA HE3HAYU- TOB, CBO6OZIHO

marh MPOOIIEMEI,
XapaKTepHbIE IS
MPaKTUYECKOU
NeSITEeNbHOCTH,
UCTIONB3YS
HAaKOIUICHHBIN
TBOPYECKUU TIO-
TEHIIMA1 M CIIO-
COOHOCTh K ca-
MOPa3BUTHIO

HUA TCOPETUICCKOTO
armapara M pasJIn4HbIX
MaTEMAaTHYCCKUX MEC-
TOJOB K PCIICHHIO 3a-
Ja4q

MPOSIBIISIETCS] HEAOCTA-
TOYHOCTBH BJIaJI€HUS Ma-
TEMaTHYECKOM TeXHHU-
KOM, HCHIBITEIBACT 3HAUH-
TEJIbHBIC 3aTPYAHECHUS
MpY MPUMEHEHUHN HaBBI-
KOB B HOBBIX CUTyalUsIX.

TeJIbHBIE OIIMOKH, He-
TOYHOCTH, 3aTpyIHE-
HUS TIpY aHAJTUTHYe-
CKHUX OIepaLusx, me-
peHoce yMEHH Ha HO-
Bble, HECTaH/IapTHbIE
CUTYyalHH.

MIPUMEHSET TI0-
JTy9eHHBIE
HAaBBIKH B CUTY-
alMAX ITOBBI-
IIEHHOM CITOXK-
HOCTH.

[IIxana oueHMBaHMS PE3yIHTATOB MPOMEKYTOUHOM aTTECTAIIMKU U €€ ONUCAHUE:

DopMa NPOMEKYTOYHON aTTECTALMM: IK3aMeH.

[TpomexyTouHas arrecTanus oOydarouuxcs B popMe 3k3aMeHa MPOBOAUTCSA 10 pe3yJbTaTaM Bbl-
MIOJTHEHHUS BCEX BHJIOB YU€OHOM paboThl, MPEAYCMOTPEHHBIX YU4EOHBIM IUIAHOM 10 JJAHHOW TUCHMILIMHE,
IIPH 3TOM YUUTHIBAIOTCS Pe3yJbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OueHka
CTETIEHH JIOCTHKEHHUsI 00yJaroIUMUCS MIIAHUPYEMBIX PE3yJIbTaTOB 0O0YyUEHHs 110 AUCHUIIUHE TPOBOIUT-
csl TIpernojaBaTesieM, BeAyIIUM 3aHATHS 10 AUCHUIUIMHE METOJOM 3KCNepTHOH oneHku. [lo ntoram mpo-
MEXYTOYHOM aTTeCTalluy M0 AUCLUIIIMHE BBICTABISAETCS OLIEHKA KOTJIIMYHOY, «XOPOILO0Y», «YIOBIETBOPU-

TCJIIBHO» UJIN «HCYAOBJICTBOPUTCIIEHO.

HIxaJjia oneHUBaAHUA

Onucanune

OTIIMYHO

BreimonHensl Bce BUAbl y4eOHOH paOOThI, MpeaycCMOTpPEHHbBIE
yueOHBIM TUIaHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBUE 3HA-
HUM, YMEHHH, HABBIKOB MOKa3aTeNsiM, MpPUBEICHHBIM B TaOJIu-




[[aX, OMNEepUpyeT MPHUOOPETCHHBIMH 3HAHUSMH, YMEHUSIMH,
HaBbIKAMH, MIPUMEHSIET UX B CUTyalUsX MOBBILICHHON CIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JONYIICHBI HE3HAUYUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYAHEHUS IIPU NIEPEHOCE 3HAHUIM U YMEHUI
Ha HOBBIC, HECTAHIaPTHBIC 3a7a4H.

BremonHeHsl Bce BUABI y4eOHOH pabOTHI, MPEeIyCMOTPCHHBIE
yueOHbIM Tu1aHOM. CTYZIEHT IEMOHCTPUPYET COOTBETCTBUE 3HA-
HUH, YMCHHI, HABBIKOB MOKA3aTelsIM, MPUBEICHHBIM B TaOIu-
Xopo1o 1[aX, ONEpUpyeT MPUOOPETEHHbIMH 3HAHUSIMHU, YMEHHUSIMU,
HaBbIKaMH. B TO ’xe BpeMs INpu OTBETE JOIMYCKAeT Hecylle-
CTBEHHbIE NOTPEIIHOCTH, 3a/ayd pELIaeT C HeIo4YeTaMHu, He
BIIUSTIONTUMH HA OOLTUH XOJ1 PEIICHUS.

BrimonHeHsl Bce BUABI yueOHOM pabOThI, MPEAYyCMOTPEHHBIC
yueOHbIM Tu1aHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBUE 3HA-
HUW, YMEHHI, HABBIKOB MOKa3aTessiM, IPUBEACHHBIM B TaOIu-
1[aX, ONEepUpyeT MPHUOOPETEHHBIMH 3HAHUSIMH, YMEHHUSAMHU,
HaBbIkamMH. Ho moka3eiBaeT HerimyOoKHUe 3HaHMS, IPU OTBETE HE
JOTYCKaeT TpyObIX OIIMOOK WM MPOTUBOPEYHl, OHAKO B
(hOpMyYIUPOBAHUHM OTBETA OTCYTCTBYET JOJDKHAS CBSI3h MEXKIY
aHaJIM30M, apryMEeHTalMedl U BbIBOJIAMHU, B PEIICHUH 3a/1a4 MO-
T'YT COAEPKAThCS TPpyObIe OImMOKHU. [i1s1 mosryyeHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIONINE BOTPOCHI.

Y 10BIIETBOPUTEILHO

He BeInosiHeH ouH win 6osee BUJIOB yueOHOM paboThl, Ipeay-
CMOTpEHHBIX y4eOHbIM IUTaHOM. CTYIEHT JEeMOHCTPHUpPYET He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUI, HABBIKOB NIOKA3aTENSIM,
HeynosnersopurenbHo IIPUBEICHHBIM B Ta0JIMLAX, JONYCKAIOTCS 3HAYUTENbHbIE OLINO-
KH, TIPOSIBIISIETCSI OTCYTCTBUE 3HAHWM, YMEHUMN, HaBBIKOB I10 psi-
Jly TIOKa3aTesiel, CTYJAEHT WCIBITHIBAET 3HAUUTEIbHBIE 3aTPY-
HEHUS NPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMHU.

DOHIBI OLICHOYHBIX CpCACTB IPCACTABIICHLI B IIPHUJIOKCHUU 2K pa60qel71 ImporpamMmme.
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B.1O., Marsm B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009.
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M.A., bopoauna C.U., Koporkosa H.H., Tkauerako O.U. M.: MI'TY «MAMMNy, 2009.

8. Marsmt B.W. Psnwl. Teopus u BapuaHThl pacdeTHo-rpaduyeckux pador. M. MI'TY «MAMMNy,
2009.

9. I'mypman B.E. PykoBoacCTBO K pelieHHIo 3a7ad 0 TEOPUH BEPOSTHOCTEH U MaTeMaTH4eCKOW CTa-
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10. Koran E.A. OGsikHOBeHHbIe MuddepeHIanbHble ypaBHEHUS U OMNEpPallMOHHOE HCUYUCIICHUE.
Y4eOHoe mnocobue no aucuuinHe «MaTemaTtukay Uisl CTYAEHTOB BCEX CIeluanbHOCTEH. M.
2006.

11. Koran E.A. Yue6Hoe nmocobue 1o kypcy «Teopus QyHKIHI KOMIUIEKCHOH TIEpeMEHHOM U orepa-
[IMOHHOE MCUUCIICHHE» ISl CTYACHTOB BCEX CIEHUAIBHOCTEH U HANpaBlIEHUS MOJATOTOBKHU JUILIO-
MHUPOBAHHBIX CIEUAINCTOB U OaKaIaBpOB OUHOTO U OYHO-3a04HOT0 oTAeneHui. M. 2011.

12. Koran E.A. DnemMeHTbI TeOpUHN BEPOATHOCTEH M MAaTEeMAaTUYECKOM CTAaTUCTUKH. YueOHoe mocobue

0 JUCTHIUTHHE «MareMaTuka Ui CTYJCHTOB, O0yJaroNuXcs M0 CIIeIHATLHOCTH «ABTOMOOMIIC-
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B) NpPOrpaMMHOe odecriedeHre U HHTEPHET-PeCypChbl:

[IporpamMMHoOe obecrieueHue He MPEAYCMOTPEHO.

WHuTepHeT-pecypcehl BKIOYAIOT Y4e0HO-METOAMUECKHE MaTeprabl B 3JIEKTPOHHOM BUE, Hpe.-
cTaBJIeHHbIC Ha caiite mospolytech.ru B pasaere: «L{eHTp MaTeMaTH4eCKOTO 0Opa30BAHUS»
(http://mospolytech.ru/index.php?id=4486);

Bapuantel  KOHTPOJBHBIX  3aJaHUM 1O  JUCLUMIUIMHE  TPEJICTaBIE€Hbl  Ha  CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tone3nble yueOHO-MeTOAMUECKHE U MHPOPMAITMOHHBIE MaTepHallbl MPEACTaBIEHbl Ha caiTax:

http://exponenta.ru,

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHre JUCHMIIIMHBI
MartepuanpbHO — TeXHHUYecKas 0aza YHUBEpPCHTETa OOecleurMBaeT MPOBEACHHE BCEX BUAOB 3aHATHH,
MIPEyCMOTPEHHBIX yYEOHBIM IJIAHOM M COOTBETCTBYET JEMCTBYIOLIUM CAaHUTApPHBIM U MPOTHBOIIOXKAP-
HBIM IIpaBUJIaM U HOPMaM.
Jliig mpoBeieHUs1 y4eOHBIX 3aHITUN HCIONIB3YIOTCS:
- JIEKUIHMOHHBIE ayJAUTOPUU U ayJUTOPHUM JUIsl IPOBEACHUS MPAKTUUECKUX 3aHATHI, B TOM 4YHCIIE, OCHA-
IIEHHbIE MYJIbTUMEIUNHHBIM 000pY/J0BaHUEM JJIsl MPOBEACHUS ayJUTOPHBIX 3aHATUN (MIPOEKTOpP, HOYT-
OyK, MUKPO(OH 1 T.11.);
- Juist paboThl CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM O00ECIIEUeHHEM BO BPEMSI MHTEPAKTUBHBIX MpaK-
TUYECKUX 3aHITHUI UMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. MeToan4yecKkue peKOMEHIANMH VISl CAMOCTOSITeIbHOI padoThl CTYICHTOB

Pa3nes: 31eMeHTHI THHEHON anredppl

Martpuubl 4 onpeneauten. [Ipexae Bcero, CTyIeHT JOJDKEH MOHATh, YTO MaTpHIA — 3TO Tad-
nuIa yrcen (mpuyeM 3Ta TabauIa MOXeT UMETh OJTMHAKOBOE YUCIIO CTPOK M CTOJIOIIOB, & MOKET OBITh H
MPSIMOYTOJIBHOM ), @ OTIPEIETUTEIb- 3TO YHCIIO0, 3aIMChIBAEMOE B BUC KBaJIpaTHOM TaOIHUIIbI, TO €CTh
OMPENICTUTENH CYLIECTBYIOT TOJIBKO Y KBaJIpATHBIX MATPHIL.


http://i-exam.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

CrnenyeTr o0paTtuTh 0c000€ BHUMAaHHE Ha ONEPAIMI0 YMHOXKEHHUS MPSIMOYTOIBHBIX MATPHI] U I10-
HATh, KAKUM IOJIy4aeTCsl MOPSIIOK MaTpUlbl — nMpou3BeaeHus. OcoO0EHHOCTh MAaTpPUI] TaKKe€ COCTOUT B
TOM, YTO TIPOU3BEICHNE MATPHI] HE MEPECTaHOBOYHO, TO ecTh AB # BA .Cremyer 00s13aTebHO YOS TUTD-
Csl B 9TOM, PEIIMB COOTBETCTBYIOLIME 3a/1a4H.

BaxxubiM siBisieTcst monsitue oOpaTHOUM MaTpuilsl. Hajo 3HaTh ycioBHe CyliecTBOBaHUSI 0OpaTHOM
MaTpULIbl U alropuTM ee noctpoenus. [locie ee BbUMCIEHHS 1Ie€CO00pa3HO AenaTh MPOBEPKY Ipa-

BUILHOCTH pEIIEHHs, BBHITIOIHUB ONMepanuio yMHOkeHHs A 'A=E (10IKHA TOMy4HThCS eIMHUYHAS
MaTpuIa)

[Tpu u3yyeHuu omnpenenuTesiell HaJ0 Y€TKO YCBOUTh MOHITUS MUHOPA, alre0pandyeckoro 10moi-
HEHUs, 3HaTh MHOI'OUYHMCIIEHHBIE CBOMCTBA orpeaenuTens. Jis OCBOEHNs TEXHUKU BBIUMCIIEHUS ONpefe-
JUTeNeN 1eaecoo0pazHo, BHIOPaB MPOU3BOJIBHBIA ONPEAEIUTENb BhILIE TPETHETO MOPSIKA, PACKPBITH €r0
Pa3NIUYHBIMH CIIOCOOaMHU, IPUMEHSS PA3NIOKEHHE U MO CTpOKaM M 1o crosnbiaM. OOpaTuTe BHUMaHHE,
KaKhe CTPOKHU (CTOJIOIBI) MPEANOUTHTEIbHEE BBIOUPATh Ul PACKPBITUS ONPEAEIUTENs], YTOObl yIpo-
CTUTH ero Bbraucienue. OcobeHHo >(PPEeKTHBHO BHIYUCICHHE OMPEICTUTENCH C TOMOIIBIO IeMEHTap-
HBIX NPeoOpa30BaHUM, IPUBOJAIINX €r0 K TPEyroJbHOMY BUAY.

[Tpu n3ydeHun pemnieHuit cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY) obparure BHU-
MaHHe, IPEXk/Ie BCEro, Ha MOHATHE PELICHHUs CUCTEMbI M YCIIOBUS CYLIECTBOBaHMS PEILIEHUH B 3aBUCHMO-
CTH OT COOTHOLIEHHS] MEX/1y PaHI'OM MaTpPHUIIbl, PAHTOM PACHIMPEHHON MaTpULIbI CUCTEMBI U YHCIIOM He-
U3BECTHBIX U ypaBHeHHH. OOpaTuTe BHUMaHKE Ha yciaoBus npuMeHeHus Gopmyn Kpamepa u merona 06-
paTHON Matpulpl. BHUMaTenbHO pa3zdepuTe NpuUMepbl pPelieHUs] MPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX ajl-
reOpandeckux ypaBHeHuil MeTooM ["aycca (BBeeHHE Oa3UCHBIX U CBOOOHBIX IEPEMEHHBIX ).

Pa3nes: DieMeHTHI BeKTOPHOI ajaredpbl

[Ipu u3ydeHun naHHON TeMbl OOpaTUTEe BHUMAHUE HA JTUHEIHBIC ONepaluy HaJl BEKTOpaMH, Ha TTOHATHS
JMHEWHON HE3aBUCHUMOCTH U JIMHEHHOW 3aBHCHMOCTU BEKTOPOB, Ha (pyHJIaMEHTAJIbHOE TOHsATHE 0a3zuca
BEKTOPHOT'O MTPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pa3ioKeHUe BEKTOopa Mo 6a3ucy.

3HaTh OMNpeeeHre, TeOMETPUUECKHE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOM3-
BEJICHUS BEKTOPOB, (DOPMYIIBI JIsl UX BBIYUCICHUS B BEKTOPHOU U B KOOpAUHATHOU Qopme. O6s3aTeNnbHO
3HaTh U YMETh MIPOBEPATH YCIOBUSA OPTOTOHATBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Paszngenn. kKoMILIeKCHBIE YHCJIA M MHOTOYWIEHBI

B stoM paszzpene, mpexzae BCEro, HaIO MOHATH, YTO KOMIIJIEKCHOE YMCIIO SBUJIOCH PACIIMPEHUEM
MOHATHUS ACUCTBUTEIBHBIX YUCEN, 3HATh ONpEeeNeHHe U TpU (POPMBI 3alMCH KOMIUIEKCHOTO YHCIIa, Ieo-
METPUYECKYI0 HMHTEPIPETALMI0 KOMIUIEKCHOTO 4YMCJIa U B3aWMHO-OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM KOMIUIEKCHBIX YHCEI U MHO>KECTBOM TOUEK KOMIUIEKCHOM IIOCKOCTH KoMIuIekcHbIE unciia
MOKHO U300pa)kaTh C MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOM I0cKoCTH [loaTOMy omneparuu cioxeHus u
BBIUUTAHUS KOMIUIEKCHBIX YHCEJ MOTYT OBITh CBEJIEHBI K OIEpalusM CIOKEHHsSI U BBIYUTAHUS COOTBET-
CTBYIOIIIMX BEKTOPOB

Hano 3HaTh 1 yMeTh BBINOJIHATE ONIEPALIUM YMHOXKEHUs, IEJICHUS, BO3BEICHUS B ITOJIOKUTEIBHYIO
CTETeHb KOMIUIEKCHBIX UYHMCEJ, 3allMCAaHHBIX B TPUTOHOMETpUYEecKoW (opme, M3BIEUEHUS KOPHS N-Oif
CTENEHU M3 KOMIUIEKCHOTI'O YHCIIa.

OOpaTuTh BHUMaHHE Ha TO, YTO MHOKECTBO KOMIUJIEKCHBIX UHCEJ SIBIISIETCS 3aMKHYTBIM, TO €CTh
mobas anredpandeckas onepanus HaJ KOMIUIEKCHBIMU YMCJIaMH HE BBIBOJUT 3a Mpeelibl 001acTH KOM-
IIJIEKCHBIX YHCET.

Pasgen. 3j1eMeHThI MATEMATHYECKOT0 aHAJIN3Aa

[Tpu m3yuenun auddepeHnaIbHOTO UCYUCICHUS (PYHKIIMH OJHOM MEepeMEHHON 00paTuTe BHU-
MaHHC Ha IMMOHATHUC ITPCACIIa (bYHKI_II/II/I B TOYKEC U METOAbI €I0 BBIYHCJICHUA. Hpe;[eﬂ — OAHO U3 OCHOBHBIX
MOHATUI MaTeMaTHYECKOro aHaiu3a. [Ipu BRIYHMCICHUU NpenenoB GyHKIUU HAIO0, PEXKIIE BCETO, BhISC-

0 .
HHUTb XapaKTep HEOMPEIEIICHHOCTH (6, —,0:00,00—00,1" |. UT0OBI OBIIA/ICTh TEXHHUKON PEIICHUS 3212
o0

Ha BBIYUCJICHUC MPCACIIOB, HAA0 3HATH JBa 3aMCYATCIbHBIX IPEACIIA, Ta6J'II/II_[y SKBUBAJICHTHBIX OECKO-



HEYHO MaJlbIX, MpaBuwiIo JlonuTans, pa3TudHble IPHEMbl PACKPBITUS HEOIIPECICHHOCTEH B 3aBUCUMOCTH
OT BUJa QYHKIUH U PEIIUTH JOCTATOYHO OOJBIIOE KOJINYECTBO 33/1a4.

[Tpu u3y4eHuu Tem, MOCBAIICHHBIX TPOU3BOIHON U nuddepeHuany GyHKINU, HAI0 OCMBICIHTD
UX T€OMETPUYECKUI CMBICII, IOHUMATh pa3inuue MeXIy HUMH (quddepennman - 3To riaBHas JIMHEHHAS
qacTh npupameHuss GyHkuun). TBepao 3HaTh (Kak Tabiuily yMHOXeHus) ¢popmynsl auddepenunpona-
HUSI OCHOBHBIX 3JIEMEHTapHBIX (YHKIMHA U npaBmia auddepeHupoBanus (Bce, KOHEYHO, HO 0COOCHHO
npaBwiIo audepeHIupoOBaHus CI0KHON (HYHKITUN).

OOparute BHUMaHHUE Takke Ha 0coOeHHOCTH auddepeHnpoBaHus GyHKIUN, 3aJaHHBIX B HESB-
HOM (hopMme, mapaMeTpUIecKy, Ha IpUeM JiorapumMudeckoro 1udhepeHInpoBaHus.

Crenyer 4eTKO 3HaTh M yMETh IPUMEHSTH aJrOPUTM HCCIIeT0BaHUS (GYHKIMHA U MOCTPOCHUS Tpa-
(GUKOB: ompezeNeHre TOYEK pa3pbiBa (M UX KiIacCU(UKALUIO), aCHUMITOT Trpaduka (BEpTUKAILHOH,
HAKJIOHHOW, TOPU30HTAILHON ), HEOOXOIUMBIE M JOCTATOYHBIEC YCIOBHS MOHOTOHHOCTH (DYHKIMH, CyIie-
CTBOBaHUS JIOKAJHHOTO SKCTPEMYyMa, MPOMEXYTKOB BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMH M TOYEK Iepe-
ruba.

Paspen: nuddepeHunanbHoe HCUUCIeHHEe (PYHKIUH HECKOJIBKHX IePEeMEeHHbIX

[Tpyu m3yyeHuu AaHHOrO pasjena oOpaTUTe BHUMAHME Ha TO, YTO (PYHKIMS IBYX MEPEMEHHBIX
MMeEET HaIJISIIHBIA FEOMETPUYECKHUM CMBICI — 3TO IIOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Hazo ocMbICINTh MOHATHS YaCTHBIX MPOU3BOAHBIX U MOJIHOTO AuddepeHnnana u 0COOEHHOCTh UX
BBIUUCIICHUS, OBJIAZICTh TEXHUKOW BBIUYMCIICHUS MPOU3BOAHBIX OT CIIOKHOW (DYHKIIMHM HECKOJBKUX Tepe-
MeHHBIX. CiieyeT o0paTuTh BHUMAaHUE HA TO, YTO Uil QYHKIMU Z = Z(X, Y) CMEIIaHHbIC YaCTHBIC TPO-
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W3BOJIHBIC BTOPOTO TMOPSAKA PaBHBI MEXKY COOOM: (treopema IlIBapma), To ecTh MOPSAOK

g depeHIIMPOBaHNS HE UMEET 3HAUCHMUSL.

Jnis QyHKIMM HECKOJIBKMX IEPEeMEHHBIX CKOPOCTh M3MEHEHUs (YHKIMH B IMPOU3BOIBHOM
HaIpaBJICHUU XapaKTepU3yeTcs MPOU3BOAHON IO HANpaBICHHIO, a HauOosblIas CKOPOCTh HW3MEHEHHUS
¢yHKIMU Oy/eT B HaNpaBJiIeHUU BeKTopa rpaguenrta. Cienyer oOpaTuTh B 3TOM TeMe BHUMaHUE Ha HE0O-
XOJUMOE U JOCTATOYHOE YCIIOBUS CYIIIECTBOBAHUS IKCTpPEMyMa (PYHKIIUU HECKOJIbKHUX MEPEMEHHBIX.

Pazpea: HHTEIrpajJbHOC HCYHCJTICHUEC

B uHTErpasibHOM HCYHMCICHHHM pemiaeTcs 3ajada, oOpaTHOM TO#M, KOTOpas paccMaTpuBajiach B
muddepeHIaIbHOM UCUYHUCICHHH HE0O0X0auMOo HaiTh s gaHHod (yakiuu f(X) Takyro ¢yHKIHIO,

MIPOM3BOJIHASI OT KOTOPO Obu1a OBl paBHA 3ajaHHON. IHTErpupoBanue QyHKIMI — T0CTaTOUHO CJIOKHBIN
pas3zen MaTeMaTHKH, OBJIQJETh KOTOPHIM MOXKHO TOJIBKO, €CJIH CTYJEHT «BO3BMET» JOCTATOYHO OOJIBIIOE
KOJIMYECTBO UHTErPAjOB Pa3HOT0 THIIA.

Hano TBepno 3HaTh TaGNMIly MHTErpaJIOB OT OCHOBHBIX 3JE€MEHTapHBIX (QYHKIUI, OCHOB
Hbl€ METOJbl MHTETPUPOBaHUS (3aMEHAa NMEPEMEHHOH, MoJBeNeHUE MMojA 3Hak auddepeHunuana,
MHTETPUPOBAHUE [0 YACTSAM, NPUEMBbI BEIYMCICHHUS MHTETPAIOB OT PAllMOHAIBHBIX Jpobei, oT
Pa3HOTo THUIIa TPUTOHOMETPUUYECKUX (PYHKIIN).

Hano ocMpIcauTh €AMHCTBO MOIX0/1A K IIOCTPOEHUIO ONPEEIICHHBIX, KPATHBIX, KPUBOJIWHENHBIX,
MTOBEPXHOCTHBIX UHTETPAJIOB — MOCTPOCHHE HEKOTOPOM MHTErPaIbHON CYMMBI U MPEEIbHBIN Mepexo/l.

3HaTh FeOMETPUUECKUI CMBICII U OCHOBHYIO ()OPMYITYy BBIUYMCIEHHS ONPEIEICHHBIX HHTETPAIOB —
dbopmyny Herotona — Jleitbauiia, reoMmeTpudeckie U GuU3NUECKUe MPUIOKESHHS OTPEIEICHHBIX U KpaT-
HBIX MHTETrpaJioB, YMETh HaXOJIUTh IJIOLIA/(b TUIOCKON (UTYpHI, ATUHY KPUBOH, 00bEM H IUIOIIA/b 11O-
BEPXHOCTH T€J BpaILlEHUS.

Paspnen: yncinoBbie M PyHKIHOHAIBHbIE PAABI

[Tpu m3ydeHUn NaHHOW TeMbl, MPEXJE BCETo, HAJ0 OCMBICIUTH MOHITHE CYMMbI OECKOHEYHOTO
psilia Kak mpejiena nocaeI0BaTeIbHOCTH YACTUYHBIX CYMM.

HeoOxonumo cHauana HaydyuThCs KJIAcCU(UUMPOBATH PAIBI MO THUIIAM: YHCIOBBIE MOJOXKUTENb-
HbIC, 3HAKOMIEpEMEHHbBIC, (DYHKIIMOHAIBLHBIC, CTEIICHHBIC, TPUTOHOMETpHUUYECKUe psiabl dypre.  M3yduTh
TEOPETUYECKHE CBEACHUS. TEOPEMbI CPaBHEHUS, HEOOXOUMbIE U JIOCTATOYHbIE MPU3HAKU CXOJUMOCTH.



3HaTh U YMETh MPUMEHSTH IOCTATOYHBIE MPU3HAKH CXOJUMOCTHU TIOJOKHUTEIBHBIX PSIOB: Mpu3Haku [la-
nam6epa, Ko, naterpansubpiii mpusHak Komm.

Jlyist 3HAaKOYepeAYIONUXCS PAI0B 00paTUTh BHUMAaHUE Ha MOHSTHS a0COIFOTHON M YCIIOBHOM CXO-
TUMOCTH. 3HaTh npu3Hak JleiOHuia u 06001meHHbie npusHaku Jamambepa u Komm.

JIJist cTeneHHBIX PSAIOB 3HATH TeopeMmy AOens, onpeneiecHie HHTEpBAlla U paauyca CXOIMMOCTH,
o0paTuTh BHUMaHUE Ha TO, UTO TpeOyeTcs MCCle0BaHUE MOBEACHHS psila B TPAHUYHBIX TOYKAaX MHTEp-
Baja cxoauMocTH. O0s3aTeIbHO 3HATH PA3JI0KEHHSI OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH B psiabl Telinopa
1 MakjopeHa U ycioBHe pa3nokuMocTu (pyHkuuu B psin Teitnopa.

Paspnen: psaabl @ypbe M rapMOHMYECKUI aHAIH3

Tpuronomerpuueckue psapl Oypbe MpeacTaBiasoT co0oi BecbMa 3()()EKTUBHBIM MaTeMaTUYECKUN
anmapar, KOTOpPbIH MIMPOKO IPUMEHSETCS B MaTEMaTHUKE JUIsl pelIeHus] OOBIKHOBEHHBIX UG (hepeHIranb-
HBIX YpaBHEHUH, TU(epeHINaIbHbIX YPaBHEHUH B YaCTHBIX NMPOU3BOJHBIX, B 33Ja4aX MHTEPIOJIALMH,
anmnpoKcUMaluu, oOpabOTKU CUTHAJIOB U AKCIIEPUMEHTAIbHBIX JaHHBIX U J1p. OCOOEHHO MIUPOKO MpUMe-
Hst0TCs psabl Dypbe npu U3y4eHUU KoJeOaTeNbHBIX U EPUOINYECKUX TTPOLECCOB U SBICHUI.

YcnoBusM pa3inoxuMocTu GyHKIHA B psi Dypbe yIOBIETBOPSIET BeChbMa MUPOKUH Ki1ace (GyHKIUH.
Tak, nns pasnoxkenus GyHkuuu B psan Teitnopa

' " (n)

f(x)= f(xo)+M(x—xo)+m(x—xo)2 +___+M(X_Xo)n +...
il 2! nl

Tpedyercst, 9ToObl (GYHKIIMS ObLIa HE TOJIHKO HEMPEPHIBHOW, HO U OCCUMCIICHHOE YuCio pa3 nuddepeH-

UpyeMoii (Tak kak ko3dduimentsl psaa Teinopa BepakaroTcsl Yepe3 HaualbHbIe 3HAYCHUS QYHKIIUU U

e€ NMpoU3BOJHBIX), a B psia Pypbe MOKHO pa3oKUTh (PYHKIUIO HE TOJIBKO HEMPEPHIBHYIO, HO U UMEIO-

Y0 TOYKH pa3pbiBa 1-ro pona.

Kpome Toro, B cTeneHHble psiibl HEIb3s pas3iaraTh (PYHKLNHU, BHIPAKAIOLIUECS HAa Pa3HBIX OTPE3Kax
paznuuHbIME popmyrnamu. TpuronomeTpudeckue psaasl Oypbe MO3BOJSIOT OCYIIECTBISITH Pa3ioKeHUE
(GyHKIMH, 331aHHBIX Pa3HBIMU BBHIPAKEHUSIMU Ha pa3HbIX oTpe3kax. [loaromy psinbl @ypbe npumeHsoTcs
OYEHb LUIHPOKO.

B sTOM paznene Kypca Hajo 3HATh MOCTAHOBKY OCHOBHOM 3a/laud TapMOHHYECKOTO aHAM3a, 3HATh
dbopmynbl s onpenenenus KodpduirenToB Oypre nepruoandeckux GyHKIUNA ¢ MPOU3BOIBLHBIM MEPUO-
I0M 1 q)YHKHHﬁ, 3aaHHBIX Ha PA3JIMYHBIX KOHCYHBIX HMHTCPBAJIAX.

Pa3nes: 00bikHOBeHHBbIC TU(epeHInATbHbIC YPABHCHHUS

W3yuenne auddepeHuranbHbIX ypaBHEHUN HMMEET BakKHEMWIlee 3HaueHHWE B MaTeMaTHYecKOM

MOJIrOTOBKE MHXKeHepa. OOBsACHSETCs 3TO TeM, 4To JuddepeHIraTbHble YpaBHEHUS MPEJICTABISAIOT CO-
00lf MaTeMaTHYeCKue MOJIENIM CaMbIX pa3HOOOPa3HBIX MPOIECCOB U SIBICHUHN, TaK KaK MX pelIeHUs 1mo3-
BOJISIFOT OMMCATh 3BOJIOLHUI0 U3y4aeMOro IpPOLECCa, XapaKTep MPOUCXOIAIINX ¢ MaTepUalbHON CHUCTe-
MOl U3MEHEHH B 3aBUCUMOCTH OT IEPBOHAYAIIEHOTO COCTOSIHUS CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO U (hepeHINaTbHBIX YPAaBHEHUI COCTOUT B TOM, YTO MPU UX UHTETPUPOBAHUU
OOBIUHO TIOJTyyaeTcsi OecuucIeHHOEe MHOXKECTBO pelleHui. J[s ypaBHEHUs MepBOro Mopsjika 3TO MHO-
’KECTBO OIUCHIBAETCS OAHOMN MPOU3BOJIBHON MOCTOSAHHOW. UTOOBI BBIACTUTH M3 OECKOHEUHOTO MHOXKE-
CTBa PELIEHUI TO, KOTOPOE OMUCHIBAET UMEHHO AAHHBIN IpoIecc, HEOOXOAMMO 3a/1aTh JOMOJIHUTEIbHYIO
uHpOpMalMIO, HallpUMep, 3HAaTh HavyaJbHOE COCTOSIHME Tpoliecca. Takoe JAONOJHHUTEIbHOE YCIOBUE
Ha3bIBAETCSl HAYaJIbHBIM YCIIOBHUEM.

3amauya MHTETPUPOBAaHUS  JU(PPEPEeHIMATBPHOIO  YpaBHEHHs MEPBOrO IMOPSIKa COBMECTHO C
HayaJIbHBbIM YCJIOBHEM Ha3bIBAETCA HAYAIbHOW 3a1aueid win 3anaded Komm.

Jns nuddepeHnnanbHbIX  ypaBHEHUH TEpBOro MOpsAKa CIEAYeT pa3inyarh ooliee, YacTHOE U
0co0oe pereHus, a TaKKe 00NN, YJACTHBIA U OCOOBIN HHTETPAITHI.

[Tpu wHTErpUpOBaHUM YpPaBHEHUI MEPBOrO MOPsAKA HAIO0 MPEXIe BCErO ONPENeNUTh THUIl ypaB-
HEHMsI, a 3aTEM YK€ IPUMEHHUTh TOT WM HHOW MeToJ pemieHus. Hano 00s3aTenbHO OCBOUTH MPOLENYPY
NIPUBEJCHUS YPaBHEHHsI IIEPBOTO MOPSIKA K YPABHEHHIO C pa3/e/ICHHBIMH IEPEMEHHBIMH, TaK KaK UMEH-
HO TaKUe€ YpPaBHEHHS MO>KHO HENOCPEICTBEHHO MHTETPUPOBATh.

Jns nuddepeHnnanbHbIX ypaBHEHUH N — TO MOpsAaKa 00sS3aTeNbHO 3HATh MOCTAaHOBKU 3a7aydl
Komu, kpaeBoit 3a1aun, 3aa4i Ha COOCTBEHHBIC 3HAYCHHUSI.



B Teme, nocBaeHHOM TUHEHHBIM qU(QepeHIMaTbHbBIM YpaBHEHUSM N — IO TOPsIIKa, HA/I0 3HATH
TEOPEMBI O CTPYKTYpE OOIIIEro penieHus OJHOPOIHBIX M HEOHOPOIHBIX YPABHEHUH, TaK KaK OHU yKa3bl-
BAIOT MYyTh MOCTpOeHUs obmiero pemeHus. OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHHE JTMHEWHBIX OJHO-
POIHBIX TU(GEPEHITNATBHBIX YPAaBHEHHI N — IO TOPSIKA C TOCTOSTHHBIMUA KO3 QHUIIMEHTaMH HEe TpeOyeT
MHTETPUPOBAHUS, a CBOJUTCS K YUCTO alreOpandeckoil mpobieMe HaxOKACHUsI KOpHEH COOTBETCTBYIO-
IIET0 XapaKTePUCTHYECKOTO ypaBHEHHWs. Hallo 3HATh BUJ YAaCTHBIX PEIICHUH JMHEWHBIX OIHOPOJIHBIX
Qg QepeHIUaNbHBIX YPAaBHEHUH N — IO MOpSAAKA C MOCTOSHHBIMU KO PHUIMEHTAMU B 3aBHCUMOCTH OT
BUJIa KOPHEH XapaKTePUCTUIECKOTO YPaBHEHHUS.

Hazno 4eTko ysACHUTH aNropuT™M MOCTPOCHHS YaCTHBIX PELICHUN JIMHEHHBIX HEOAHOPOAHBIX Au(-
(dhepeHIMaIbHbIX YPaBHEHH METOAO0M 10,100pa (METOI0M HeomnpeaeaeHHbIX Kod(hPHUIIMEeHTOB), 00paTHB
BHUMAaHHE HA TO, YTO B 3TOM CJIy4ae BHUJ YACTHBIX PEIICHHI HEOJAHOPOIHOTO YPaBHEHUSI COOTBETCTBYET
0 CTPYKTYPE 3aJaHHOM MPaBOM YaCTH.

Paspen: Teopust BeposiTHOCTEH

Jlnsl yCIenrHoro OBJIAICHUSI MaTepHajoM JaHHOTO pasjena HeoOXOIMMO, MPEXK/Ee BCEro, YEeTKO
YCBOMTh OCHOBHBIC ITOHSATHSI TEOPHH BEPOSTHOCTEH, OUCHB IIUPOKO UCIIOIB3yEeMbIE B PA3IHUHBIX MTPHIIO-
KEHUSX: MOHSATHE CIy4aiHOTO COOBITHS M €r0 BEPOSATHOCTH, CYMMBI M TIPOU3BEACHUS COOBITHH, TIOHSTUS
CIy4allHOW BEJIMYMHBI U 3aKOHA €€ PACIPE/ICIICHHs, MaTeMaTHYECKOTO OXKHAHUS U AUCIICPCUU CITydaii-
HOM BEIUYMHBI.

Hano moHsTh, 4TO BEPOSITHOCTh — 3TO YUCIIOBAsE Mepa CTEIICHU BO3MOXKHOCTH TOSIBIICHUS CITydaii-
HOTO COOBITHS. 3HATh KIACCHUYECKOE, CTaTHCTUYECKOE W T€OMETPHYECKOE OINpPEeNICHHUs BEPOSTHOCTH,
CBSI3b U pa3linuue Mexay HUMU. HecMOTpsi Ha BHELIHIO MPOCTOTY KiacCHYeCKor (GopMyIibl orpesene-
HUSI BEPOSTHOCTH ciydaiiHoro coOwitist A: P(A)=m/n, HEmoCpeACTBEHHBIH MOJCYET YKCiia N BCEBO3-

MO>KHBIX HCXOJIOB MUCIIBITAHUS U M - yucia OJaronpusTHBIX MCXOAOB TpeOyeT mpUMEHEHUs (hopmyi
KoMOuHaTopukH. [Ipu 3TOM B Kak70i KOHKPETHOHM 3ajaye HaJo MpOaHaIM3HpPOBATh, KAKOM THUI COelU-
HEHUI BO3HUKAET, KOT/Ia U3 HEKOTOPOT0 MHOYKECTBA 3JIEMEHTOB U3BJIEKAETCS APYTroe MOJMHOXKECTBO (ITO
MOTYT OBITh pa3MELIeHUs, TePECTaHOBKU WM couyeTaHusi). [Ipy BBIUMCIEHHH BEPOSATHOCTEH CIIOXKHBIX
COOBITUH HaJO0 YMETh IPEACTaBUTh UX B BUAE CYMMbl WJIM IPOU3BENEHUS (WM CyMMbI NIPOU3BEAECHUN)
MPOCTBIX COOBITHI U IPUMEHUTH COOTBETCTBYIOLIIE OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH.

Hano yeTko pasznnuaTe THUIBI CIIy4alHBIX BEJIMYMH — JUCKPETHBIE M HEIPEPBIBHBIE U 3HATH OC-
HOBHBIE 3aKOHBI MX pacrpejaeneHus (OMHomuanbHbIM, IlyaccoHa, rumepreomerpuueckuii, 0coOEHHO,
HOpPMAaJIbHBIN 3aKOH PACIIPEICICHMUS).

s onucaHus 3aKOHOB PacCIpENENICHUs HENPEPBIBHBIX CIIyYaWHBIX BEJIMYMH IPUMEHSIOT WHTE-
rpasibHYIO (PYHKIIHIO pachpeaeeHus] BEpOSATHOCTEH CIy4aifHON BeMMUUHbBI F (X) M IIIOTHOCTH BEPOSITHO-

creii f(X). Hamo ycBouTh ompejeseHus, BEPOSITHOCTHBIH CMBICI W CBOWCTBA 3THX (YHKIIUH, CBS3b

MEX1y HUIMH U pacueTHbIe (GOPMYIIbI ISl UX ONPEIEIIECHNUS.

Hano 3nath onpenesnenue, pacueTHble (GOPMYIIBI U BEPOSTHOCTHBIN CMBICT OCHOBHBIX YHCIIOBBIX
XapaKTePUCTHK CIIy4allHOM BEIMYMHBI — MATEMAaTUYECKOTO 0KHIaHus (CpEeIHEro 3HaUeHUsI) U AUCTIEPCHH
(xapakTepuCTHUKU pa30poca BO3MOXKHBIX 3HAYEHHs CIy4alHOW BETMUYMHBI OTHOCUTEIBHO CPEIHEro 3Ha-
YEHMUS).

Pasznen. maTteMaTH4YecKasi CTATUCTHKA

[Tpu u3yyeHN MaTeMaTUYeCKOW CTaATUCTUKHU HAJI0 MOHATh, YTO OHA TECHEHIINM 00pa3oM CBs3aHa
C Teopueil BeposITHOCTEH, U OOJIBIIMHCTBO €€ BHIBOJIOB Oa3upyeTcs Ha NMpeelbHbIX TeOpeMax TeOpUU Be-
POSITHOCTEM.

Bce xapaktepucTtuku, udydaeMmble B Kypce MaT€MaTU4eCKOW CTATUCTUKH, SIBISIOTCS CTAaTUCTHU-
YECKUMH aHAJOraMH COOTBETCTBYIOIIMX XapaKTEPUCTUK, PACCMAaTPUBACMBIX B TCOPUHU BEPOSITHOCTEM,
IIOJIyYEHHBIMM Ha OCHOBE OIPAaHMYEHHOI'O YHMCIJIa ONBITHBIX JaHHBIX. Cle0BaTeNbHO, €CIIU, HAIIpUMEp,
MaTEeMaTUYECKOE OXKMIAHUE U AMCIIEPCUS CIydyallHOW BEIMYWHBI, U3y4aeMble B TEOPUHM BEPOATHOCTEH,
SBIISIIOTCSL XapaKTEPHBIMHM HECIy4allHBIMH YHUCIAMH, TO UX CTaTHCTUYECKHE AaHAJIOIM — BBIOOpPOYHAS
CpeAHss U BBIOOpOUYHAs (MM MCIPABICHHASA) AUCHEPCUS SABJISIIOTCA CIy4alHBIMU BEIMYMHAMM, 3aBUCS-
IIMMHU OT 00bEeMa M TUTIA BEIOOPKH U Pa3IMUHBIMU JIJIsl pa3HBIX BHIOOPOK.



Hano o0s3aTensHO 3HaTh U yMETh BBIYUCIATH TOYEUHBIC OIICHKH HEU3BECTHBIX MapaMeTpOB pac-
MpeieJIeHHs] CIIy4aiiHON BEJIMYUHBI - BHIOOPOYHYIO CPETHIOI0 U BHIOOPOUYHYIO (MM UCIIPABJICHHYIO) HC-
MEePCHI0, TaK Kak Jito0asi cTaTUCTUYecKas 00paboTKa CBOAMTCS, MPEXK]IE BCETO, K HAXOXKICHUIO UMEHHO
3TUX XapaKTEPUCTHK.

Crnenyer oOpaTUTh BHUMAHUE HA TO, YTO TH OLICHKH SIBJISIOTCS MPUOIMKEHHBIMH, 0COOCHHO IS
BBIOOPOK MaJIoro oobeMa, U JUIs CYXKIACHHSI O TOYHOCTU U HAJIeKHOCTH ITHX OLEHOK HaJ0 yMETh IpuMe-
HATb UHTEPBAJIbHBIC OLICHKU U 3HATh METOJUKY IIOCTPOCHUS JJOBEPUTEIIbHBIX HHTEPBAJIOB.

Crnenyet Taxke 0OpaTUTh BHUMaHHE Ha IIOCTAHOBKY M PEIICHUE 33aJa4d MMPOBEPKU MPaBAOIOI0-
OWsl CTATUCTHYECKHUX THUIIOTE3 U MPUMEHECHUE KPUTEPUEB COTJIACHS, KOJMYSCTBEHHO OIMMCHIBAIOIINX CTe-
MIEHb PACXOXKICHUS MEXKAY TEOPETUUECKUM U AIMIUPUUECKUM PACIIPEICTICHUSIMH.

OTMmeTHM B 3aKITIOYCHHE, YTO YCIENTHOE M3YYCHHE TUCIUILUIMHBI «MaremaTrukay, mpuoopeTeHue
HEOOXOIMMBIX KOMIIETEHIIMI, YMEHUN M HABBIKOB BJAJICHUS MAaTEMaTHYECKUM ammaparomM TpeOyeT ot
CTYICHTOB OOJIBIIION CaMOCTOSATEIbHOU paboThl. OOpaTuTe BHUMAHHUE, YTO KOJMYECTBO YaCOB, OTBOJIH-
MBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBHH C Y4EOHBIM IUIaHOM, PaBHO YHUCIIY 4aCOB, OTBOAUMBIX
Ha BCE BUJIBI ay/IMTOPHBIX 3aHATHUM.

10. MeToanuyeckue peKOMEHIAIUM IS TIPenoaaBaTeast

[Tpexxne Bcero, ciueayeT 0OpaTuTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3YIaeMbIi
MU MaTepual sIBISIETCA U1 HUX HOBBIM, HE U3YYaBIIMMCS B IIpOrpaMMe cpeaHel mKoibl. OJHaKo OH He
TpeOyeT KakoW-mubO0 CIEIUaIBHON (IOMOJIHUTEIBHON) MOATOTOBKA M BIIOJIHE MOXET OBITH YCIEIIHO
W3YY€H, €CJIM CTYJIEHThl OyayT MocemaTh 3aHSATHS, CBOEBPEMEHHO BBIMOJHATH JOMAIHUE 3aJaHUs U
MOJIH30BaThCA (MPU HEOOXOAMMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJIbTAIIMN B TEUCHHUE KAXJIOT0 CEMECTpPA.
Bomeniiye B Kypc MareMaTUKU pa3fielibl SBISIOTCS KJIACCHUECKUMHU, B TO K€ BPEMsI OHU MPAKTHYECKH
OPUEHTHUPOBAHBI, TAaK KaK UMEIOT IMPOKOE PACIPOCTPAHECHUE ISl PEIICHHUST pa3HOTO pojia 3a7a4d BHYTPH
caMoOil MaTeMaTUKHU M MPUKIATHBIX 3a1ad. MIX OoCBOeHHE MOMOXKET CTYyACHTaM JIOTUYECKH BEpHO, apry-
MEHTHUPOBAHO W SICHO CTPOUTH YCTHYIO M MMUCHbMEHHYIO PEUb, YCIICITHO MPUMEHATh HAKOTUICHHBIC 3HAHUS
B Mpo(heccHoHaNBHOM 1eATENBHOCTH.

HeobOxonuMo ¢ camoro Hayana 3aHsITHI peKOMEHIO0BATh CTY/IE€HTaM OCHOBHYIO U JTOTIOJTHHUTEIb-
HYIO JIUTEPATYPY, a B KOHIIE CeMecTpa JIaTh CIMCOK BOIIPOCOB JJIsl IOJTOTOBKHU K DK3aMEHY.

Ha nepBom 3aHsTHHN 110 AUCIUTUTHHE 00s13aTEILHO TPOUH(DOPMUPOBATH CTYIEHTOB O BUIE U Pop-
M€ TIPOMEXKYTOUYHOM aTTecTallly MO0 AUCHIUILIIMHE, CPOKaxX e€ MPOBEACHUS, YCIOBUSAX JIOMYCKa K MpoMe-
KYTOYHOM aTTEeCTAlNK, MPUMEHSIEMBIX BUAX MPOMEKYTOYHOTO KOHTPOJIS.

CooOpakeHuss U PEKOMEHJAINH, MPUBEACHHBIE B M. 9 paboueil mporpaMmsbl JUisl CTYAEHTOB,
JOJDKHBI OBITh Y€TKO C(HOPMYIUPOBAHBI U U3JI0KEHBI MMEHHO MPENoJAaBaTeIeM Ha JICKIUSIX, MpaKTH4e-
CKUX 3aHATHSIX U KOHCYIbTAIIHSIX.

N3noxeHnne TeOPETUIECKOTO MaTeprala JIOJKHO COMPOBOXKIATHCS MIUTFOCTPATUBHBIMU TMPUMEpa-
MU, TIIATETFHO OTOOpPaHHBIMHU MpernoJaBaTelieM TakK, YTOObI TEXHUYECKUE TPYAHOCTH U BBIKIAAKH MPH
pEIeHUH 3a/1a4i He OTBJICKAJIM OT IJIABHOTO: OCMBICIICHHSI WJIEH M CYTH NMMPUMEHSIEMBIX MeTo10B. Creny-
€T BCer/ia yKa3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS PAaCCMOTPEHHBIX Ha 3aHATUSX YpaBHEHUH U
bopmyL.

[TpakTHdeckue 3aHATUS TOJDKHBI OBITH OpPraHM30BaHbBI MPENOJIaBaTEIeM TaKUM 00pa3oM, YTOOBI
0CTaBaJIOCh BpPeMs Ha MEPUOJIUYECKOE BHITIOJHEHHE CTYAEHTaMU HEOOJIBLIONW CaMOCTOSTENIbHON paboThI
B ayJIMTOPUU JJIsl IPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepuana.

[IpenonaBatenb, BeAyIIuil TPaAKTUUECKUE 3aHATHSA, JOJKEH COTJIACOBBIBATH yUeOHO — TeMaTH4e-
CKUU TUTaH 3aHATUHN C JIGKTOPOM, UCTIOIh30BaTh €IUHYIO CHCTEMY 0003HauUCHUH.

[IpenogaBaremnto cienyeT AOOMBATHCS CUCTEMATUYECKOW HETPEPHIBHOM pabOThI CTYIEHTOB B Te-
YeHHE CEMECTpa, HEOOXOAMMO BBISIBIATH CHIIBHBIX CTYIEHTOB M MPUBIEKATh UX K HaydyHOU paboTe, K
Y4acTHIO B Pa3HOTO poJia OJIMMIINAAAX U KOHKYpCaXx.

CTyaeHT DOJKEH OUIyIIaTh 3aMHTEPECOBAHHOCTh MPENOJAaBaTeNsl B JOCTUKEHUN KOHEUYHOI'O pe-
3ynbTara: B MPUOOPETEeHUH OOYYaAIOLIUMUCS MPOYHBIX 3HAHWM, YMEHUN M BJaJleHUs HAKOIUIEHHOW WH-
dbopMarmeit st penieHus 3a1a4 B IpodheCCHOHATBLHOM e TEIIEHOCTH.

IIporpamma cocraBiieHa B COOTBETCTBUU ¢ DenepanbHbIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaH-
JIapTOM BBICIIEr0 0OOpa30BaHUs IO HANPABJICHUIO MOATOTOBKM  crenuanuctoB 23.05.01 Hazemubie
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUIA

Tabmuma 1

MaremaTnka

®I'OC BO 23.05.01 «HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeACTBA (YPOBEHD CIIEIHATUTETA))
Cnenuaaun3zanus «KABTOMOOWJIN U TPAKTOPHD)

B mporiecce ocBoeHUS TaHHOH TUCIUIUIMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
001IeKyJIbTYPHbBIE, 001IenpodeccHoOHAIbHbIE KOMIETEHIIHH:

KOMIIETEHIIUHA IlepeyeHb KOMIIOHEHTOB Texnosorust dopma CTeneHu ypoBHeil 0CBOEHUSI KOM-
¢GopMupoBaHusi | OLIEHOYHOI0 | MEeTeHUMWH
KOMIIeTeHIUii cpeacrpa**
HHIAEKC | ®POPMYJINPOBKA
OK-1 CTIIOCOOHOCTBIO K a0- | 3HATh: nekuus, camocto- | YO ba3oBrlii ypoBeHb
CTPAKTHOMY MBIILIC- ® aKTyaJIbHBIC HpO6J‘IeMH CO- | ATCIbHAdA pa60Ta, PI'P -BJIaJICCT HAaBbIKaMU pa60TLI C OCHOB-
HUIO, AaHAJIN3Y, CUH- cemuHapckue 3a- | T HbIMH HOHATHSIMU U METOJIaMU Mate-

Te3y

BPEMEHHOTO HAay4YHOTO U TeX-
HUYECKOTO pPa3BUTHA, (HIIO-
codckre MpobIeMbl camopas-
BUTHS U caMOpealu3aliy de-
JIOBEKa B 00JaCTH MaTeMaTUKU
U TEXHHUYECKUX HAYK

yMeThb:

® a0CTPAaKTHO MBICIUTh, 0000-

maTh, CHUCTEMaTHU3UPOBATH H
AQHAIN3UPOBATh  TOJYYEHHYIO
MH(pOpPMaLIHIO

BJIAJETh:

® HA OCHOBE OCBOEHHS OCHOB-
HBIX TIOJIOKCHWH, 3aKOHOB H
METOJIOB MaTEMaTHKH BJIA/ICTh
CHOCOOHOCTBIO K a0CTpaKTHO-
MY MBIIUICHHIO, aHAJIN3Y, CUH-
Te3y nHpopMaluu

HATUA

MaTUKH B paMKax JUCHUITIMHBI

IloBbIlIEHHBIN YPOBEHD

-CBOOO/IHO BJaJie€T MaTeMaTHUECKUM
anmapaTtoM, a TaKXe Ppa3InYHbIMU
criocobamu c6opa, 0OpabOTKU U MpHU-
MEHEHUsI  HOBOM MaTeMaTU4YECKOU
uH(bOopMauu
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OIIK-1 CIOCOOHOCTBIO pe- 3HATh: nekuus, camocro- | YO ba3oBblii ypoBeHb

aTh 3a/1a4u 1po- ® OCHOBHI JIMHEHHOM anreOpsl, | ATenbHas padbora, | KP -BJIaJIC€T OCHOBHBIMU IOHATUIMHU U Me-
(beccuoHanbHOM nes- MaTEMATHYECKOIO aHanusa, | ceMUHapckue 3a- | T TOJAMH MAaTeMaTHKH, CIIOCOOCH HX
TEJIBHOCTH HAa OCHOBE | Teopuu  JuddepeHInanbHbIX | HATHS NPUMEHUTh NPU PELICHUH THIOBBIX 3a-
HH(POPMAITMOHHOHN 1 YpaBHEHUH, TEOPUU BEPOSITHO- a4 C MCIOJIb30BaHWEM WH(OPMAIIUOH-
6H6JII/IOFpa(bI/IquKOI71 CTE W MaTeMaTUYeCKOM CTa- HO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHI
KYJbTYpBbI C IPUMeE- TUCTUKU, HEOOXOAMMBIE JUIS
HEeHUEM HH(OpMaIIK- pellieHus CTaHAapTHBIX 3aaady IoBbINIEHHBIIT YPOBEHD
OHHO- po(heCCHOHANTLHOM  IeATeIh- - CBOOOJIHO BJIa/IeeT MaTeMaTUYECKUMU
KOMMYHHKAIIMOHHBIX HOCTH HOHATUSAMH U METO/IaMH, CITIOCOOEH MX
TEXHOJIOTHH U C y4€- | yMeTh: IMPUMEHUTB K 33/1a4aM MOBBIIIEHHOU
TOM OCHOBHBIX TpE- ® IPUMEHATh MareMaTUuuYeCKui CJIOKHOCTH, BJIaJI€CT I/IH(i)OpMaHHOHHOfI
Gosanuit nHpopMa- anmnapar ¢ UCIOJIb30BaHUE WH- 1 GrOmmorpaduyecKoii KyIbTypoii i Tex-
LIMOHHO# 0€30MacHO- |  (hopMaLMOHHO-KOMMYHHKA- HOJIOTHAMH
CTH LIUOHHBIX TEXHOJIOTHUH IJISI pe-

LICHUS Ha JTOM OCHOBE CTaH-

JapTHBIX 3adad Mmpodeccuo-

HaJIbHOW JI€SITEbHOCTH

BJIA/IETh:

Ha OCHOBE MPHOOPETEHHOU

MHPOPMALIMOHHON u Oubiuno-

rpaduueckoil KymibTypbl CIIO-

COOHOCTBIO pelaTh CTaHAAPT-

HbIE 3a7a4d TMPOQPECCHOHAb-

HOW JEATEIBHOCTH C IPUMEHE-

HHUEM nH(pOpMaAITUOHHO-

KOMMYHHKAI[MOHHBIX TEXHOJIO-

Ui

OIIK-4 CMOCOOHOCTBIO K Ca- | 3HATH: nekuus, camocto- | YO ba3oBblil ypoBeHb

MOOOPa30BAHUIO U e Ipo0JIeMbl  CaMOpa3BUTHs W | ATeNbHas padora, | KP BJIaJIeeT HaBbIKaMU pabOTHI C OCHOB-
HCIIOJIb30BAaHUIO B camopeajHM3alMd dYelloOBeKa B | CEMHHapckue 3a- | T HBIMH MaT€MaTH4YE€CKUMH METO/IaMU,
MIPAaKTUYECKOU Jesl- 00JIaCTH MaTEMATHKHA U TEXHU- | HATUS Ob MaTeMaTUYECKUMHU U KOMITBIOTEPHBIMU

TCIIbHOCTH HOBBIX

YCCKHX HAYK

MOACIAMU, crocobeH IMPOBOIUTH TCO-
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3HAHUM U YMEHUH, B
TOM 4YHCIIe B 00J1a-
CTSIX 3HAHWM, HEIIO-
CPEICTBEHHO HE CBSI-
3aHHBIX CO cepoit
npodeccnoHaTbLHOMI
JeSITeIbHOCTH

yMeThb:

® HCIIONIb30BaTh  IOJyYCHHBIE
3HaHUSI U HOBBIE IpHOOpeTae-
MbIC 3HAHUS B HPAKTHYECKOM
JeSITeTbHOCTH

BJIA/IeTh:
($u3MKO-MaTEeMaTHYECKUM  all-
napaTtoM, IO3BOJIIOIIUM — pe-
I1aTh MPOOJIEMBbI, XapaKTepHbIE
JUISL TIPAKTHYECKOM JIeSITeNbHO-
CTH, WCIOJB3ySd HAKOIUICHHBIN
TBOPYECKHI TOTCHIINAT U CIIO-
CcOOHOCTh K CAMOPA3BUTHUIO

pETHYECKHE U KCIIEPUMEHTAIILHBIC
HAy4YHBIC UCCIICIOBAHMS TUITOBBIX 3a-
nad B mpodeccuoHaIbHOM cdepe

IloBbIlIEHHBIH YPOBEHb

CcBOOOJIHO BJIaJICET OCHOBHLIMU MaTe-
MaTHYECKUMH METOJaMH, MaTeMaTH4e-
CKMMH ¥ KOMIIBIOTEPHBIMHU MOJICISIMU,
Croco0eH TBOPYECKH MPHBJICYD K 3a7a-
YyaM ITOBBIIICHHOM CII0KHOCTH HOBBIM
(hHU3MKO-MaTEMaTHYECKHUM armapar

**- Cokpariernus (hopM OIIEHOYHBIX CPEACTB CM. B mpmiiokennu 2 k PIL.
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[Tpunoxxenue 2

Hepeqenb OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE

MareMaTHKa

Tabauua 1

Haumenosanue [IpencraBnenue one-
Ne KpaTkas xapakTepuCcTHKa OLIEHOYHOTO
L/ | OUEHOUHOrO cpen- cpejicTBa HOYHOT'O CPE/CTBA B
CTBa DPOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHUM NpuMeHsaTh | Kommiekrt koH-
MOCTOSTENbHAsA) IIOJIyYECHHBIC 3HaHMsI U1 PEUICHMs 3a7ad | TPOJIBHBIX 3aJaHUI
pabota OIIPEEIIEHHOT0 THUIIA 110 TEME WM pa3jie- | 10 BapUaHTaM
(KP) ny
2 | PacuerHno- CpenctBo npoBepku ymeHHH npumeHsaTh | Kommiiekr  3aganuii
rpaduyeckas pa- IIOJIyYE€HHBIE 3HAHMS 110 3apaHee onpene- | A BBITIOJTHEHUS
6ora JEHHOM METOJUKE JJIs pPELIeHHUs 3aJad | pacyeTHO-

(PT'P)

WIM 33J]aHUd 10 MOAYNIIO WM JHMCIIHU-
IUTMHE B IIE€JIOM.

rpaduveckoit paboThI

VYerHbII onpoc

CpencTBo KOHTPOJISL, OPTraHN30BaHHOE KaK
crienMaibHas Oeceqa IMeJaroru4ecKoro
paboTHMKA ¢ OOy4aroImMUMCs Ha TEMBI,

Bompocs! o

3 cobecenoBaHue, | CBSI3aHHBIC C M3y4aeMOW AMCHUILIMHOW, U TeMam/paszaenam
(YO) paccuMTaHHOE Ha BBIICHEHHE 00beMa JUACIIUILTAHBI
3HAHUH 00YyYaroUIErocs MO OINpeesICHHO-
MYy pazzieny, TeMe, mpobiiemMe U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33/1aHUM,
4 Tecr TIO3BOJISIOIIAS aBTOMaTH3HPO- @DOH/T TECTOBBIX
(T) BaTh NPOLEAYPY U3MEPEHUs YPOBHS 3Ha- 3alaHui
HUHN 1 yMEHUI 00y4Jarolerocs.
6 | Ox3ameHanuoHHble | CpeCTBO TMPOBEPKHM 3HAHUM, yMeHU#, | DK3aMeHallMOHHbIE
OneTHI HaBBIKOB. MOXKET BKIIOYAaTh KOMIUIGKC | OWMJIETHI.
(Ob) TEOPETUYECKUX BOMPOCOB, 3aj1ad, npakTh- | lllkana oneHuBaHus u

YEeCKUX 3aJaHuN.

nporenypa IpUMEHe-
HUS.

[Ipomexxyrounas arre-

cramus (ITA)

Ox3ameH (D)

1) yerho (V)
2) nucemenHo (I1)

Od¢opmiieHue 1 onucaHue OLEHOYHBIX CPEICTB

1. Ox3aMeHAMOHHBIE OUJIEThI
(n1s1 ouenku komnerenuuu OITK-4)

1.1. Haznauenue: Mcnonp3yroTes i1 MPOBEACHUS MPOMEKYTOYHOM aTTECTAMU TTO JUCIUIIIAHE

"MaremaTuka".

1.2. PermameHT 3k3aMeHa: - BpeMst Ha OATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

1.3. [lIxana onleHUBaHUS:

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

"OTJMYHO'" - eCIM CTYACHT INIyOOKO M IMPOYHO OCBOMJI BECh MaTepuall MPOrpaMMbl 00y4eHus, uc-
YepIbIBAIOLIE, 1OCIEA0BATENbHO, TPAMOTHO U JIOTHUECKU CTPOIHO €ro M3JjlaraeT, He 3aTpyAHsIeTCs
C OTBETOM IIpU U3MEHEHUU 3aJaHHUs, CBOOOJHO CIPABIAETCS C 3a/Ja4aMU U MPAKTUYECKUMU 3a/1a-
HUSIMH, IPaBUIbHO OOOCHOBBIBAET IPUHSATHIC PEIICHUS.



"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTrPaMMHBIN MaTepual, 'PaMOTHO U IO CYILIECTBY €0
U3JIaraeT, He JOIMYCKAeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BJIaJieeT HEOOXOIUMBbI-
MU YMEHUSIMU U HaBBIKAMU IIPU BBIMOJIHEHUU MPAKTUYECKUX 3aJaHUM.
"Y10BJIETBOPUTENBHO'" - €CIIM CTYAEHT OCBOMJI TOJBbKO OCHOBHOW MaTepHuaji MpOrpaMMbl, HO HE
3HAeT OTHCNIBHBIX TEM, JOIYCKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYIUPOBKH,
HapylIaeT MOoCiel0BaTeIbHOCTh M3JI0KEHUSI MPOrPaMMHOI0 MaTepHalia U HCIbITHIBAET 3aTpyAHE-
HUS B BBINIOJTHEHUHU MTPAKTUYECKUX 33JIaHUMN.
"HeynoB1eTBOPUTENBHO' - €CJIM CTYACHT HE 3HAET 3HAYUTEJIBHOW YaCTH MPOrpaMMHOI0 MaTepu-
aJia, JIOIyCKaeT CephE3HbIe OMIMOKH, ¢ OONBIIMMHU 3aTPYAHEHUSMH BBIMIOJHSACT MPAKTHUECKUE 3a/1a-
HUSL.

Kaxnoe 3amanue sK3aMeHallMOHHOTO OniieTa oleHnBaeTcst oTAeabHO. OOIIel OLeHKOM sBs-
eTCsl cpe/iHee 3HaYEHUE, OKPYIIIEHHOE JI0 1IeJI0Tr0 3HAUYCHUS.
1.4. KoMIiekThl 9K3aMEHAIIMOHHBIX OMJIETOB BKJIFOYACT IO KoMy pasaerny 25-30 Ouneros
(XpaHsTCs B LIGHTPE MaTeMaTHYEeCKOro 00pa3oBaHus).
Tunosbie BApHAHTHI OMJIETOB NPHJIATAIOTCS.

MHHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUNCKON ®EJEPALIUN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[J)KETHOE OBPA3OBATEJIbHOE
YUPEXEHUE BBICILIEI'O OBPA3BOBAHU S
«MOCKOBCKHUI NOJJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

@akynbTeT 6a30BBIX KOMIICTECHIINH, LEHTP MaTeMaTHIECKOTO 00pa30BaHUs

Jucnnnimza  «MaremaTHka»

O6pasosarenbHas nporpamma 23.05.01 —Ha3eMHBIE TPaHCIIOPTHO- TEXHOJOTHUYECKHe cpencTBa. Crielualin-
3anus «ABTOMOOHIIN U TPAKTOPBD»

Kype 1, cemectp 1

3K3AMEHALIMOHHBINA BUJIET Ne 2

1. Omnpenenutenu u UX CBOWCTBA.
2. YwucnoBas MOCIEN0BATENbHOCTD U €€ mpeel.
1 2 -1 2
3. Pemmte mMarpuuyHOe ypaBHEHHE XB=A,eciu A= ( ’ J, B :[ 0 J .
4. Haiitu yron Mexmy BeKTopamu a =(1-2,-2) U b =(2,0,1).
2
5. Haiitu npousBoaHyt0 QyHKIIMU, 33 JaHHON TApaMETPUIECKH X = el y= 12tt3
+ +

o . AIX+5+2x

6. Haiitu npenen GpyHKIIIN im ————.
x»>-1  x+1

7. Haiigure skcTpeMyMbl yHKIMA Y = x* —2x2.

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKON ®EJIEPAIIMNA
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIBHOE
YUPEXJEHWE BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHWH MOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@akynbTeT 6a30BBIX KOMIICTEHIINH, LEHTP MaTeMaTHIECKOTo 00pa3oBaHMs

Jucrumnaa  «MaTteMaTtukay

O6pasoBarenbhas nporpamma 23.05.01 —Ha3eMHBbIe TPaHCHOPTHO- TexHONoruyeckue cpenacrsa. Crienuanu-
3anus «ABTOMOOWIIH U TPAKTOPED»

Kypc 1, cemectp 1
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9K3AMEHAIIMOHHBIN BUJIET Ne 4

Jluneiinas komOuHanms BekTopoB. ba3uc. Koopauuartel BekTopa.

Juddepenuupyemoctsb, nuddepeHiman, reoMeTpudeckuii cMpici auddepeHimana.

X +2%, =-1

2% —3X, =12

ITokazate, uTo BekTOphl M =(L,-1,2), N =(2,0,3), p=(-2-L1) 00pa3yrT 6a3uC B MPOCTPAHCTBE.

[Ipsmas |, mpoxoauT yepe3 TOUKy A(4;5) mapajieabHo BekTopy { = (1,3). [Ipsmas 1, mpoxoaut

4yepes3 TOUKY B(6;4) MepneHIUuKYISIPHO BEKTOpY N =(-2,3). HaliTu TOuKy nepecedeHus npsmMblX.
2n-1 _ 22n

Pemmts cucremy MeTo10M 0OpaTHON MaTPUILIBI {

ar LW e

6. Beraucants npeacii noCjaca0BaTCIbHOCTH JT@W .

7. Haiinure sKcTpeMyM GYHKIHH y = /X ++/6—X.
YrepxkaeHo Ha 3acenannu [IMO « 20 « nexadpst 2016 r., mporokon Ne 5
H.o. 3aBeqyromiero HeHTpom I'.C. XKykosa / /

MunucrepcTBo 00pazoBanus u Hayku PD
MockoBCKHI MOJIUTEXHUYECKU YHUBEPCUTET

WHCTUTYT 6230BBIX KOMITETESHITUH

LenTp MaTemaTH4ECKOTO
0o0pazoBaHUs
Hucuunnuna «Marematukay»
st ctyneHnToB 2 - To cemecTtpa
OopasoBarenbHas nporpamma 23.05.01

IK3aMeHALMOHHBIN OnJter Ne 1

1. IlepBooOpa3zHas, HeolpeaeaeHHbI HHTErpal. Tabn1iia OCHOBHBIX HHTETPAJIOB.

dx
45_x+/5-x

2. BpIUMCIUTH HEONpeIeIeHHbIH HHTErpal I

7.6
3. BbIuMCIUTE ONpeIeeHHbINH HHTETPA j33in2 xcos xdx.
0
4, YKa)KI/ITe, KaKOH M3 HECOOCTBEHHBIX HHTErpajIoB ABIACTCA CXOOAIIUMCH
[Vxdx, [xCdx, [Vx°dx.
1 1 1
5. HaiiTi yacTHBIE MPON3BOIHEIE BTOPOTO TOpsIKa GYHKIMH Z = COS(X® —2XY) , yOEeauThCs, 4TO

"o on
ny = Zyx.

3aB. IICHTPOM MaTEMaTHYECKOT0 00pa30BaHUs

MUWHUCTEPCTBO OBPA30BAHUSI 1 HAYKH POCCUMCKON OEJEPAILINN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIETI'O OBPA30OBAHU A
«MOCKOBCKHNH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®axynbTeT 0a30BbIX KOMIIETEHITHH, LEHTP MaTEMaTHYeCKOTro 00pa3oBaHUs
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Jucnunnmaa «MaTteMmaTrukay

O6pazoBarenbHas nporpamma 23.05.01 —Ha3eMHBbIE TPAHCIOPTHO- TEXHOJIOTHYECKUE CPEJI-
ctBa. Cnenuanu3anus « ABTOMOOUIIN U TPAKTOPBI»

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. OcHOBHBIEC IOHATHS TEOPUN OOBIKHOBEHHBIX NU((EpEeHIINATBHBIX YPaBHEHHH MEPBOTO MOPSI-
Ka.
2. Kommiekcusie uncna. Onpenenenue, GopMbl 3aUcH U ISHCTBUS HAJl HUMU.

3. Pemmts ypaBuenue: y'" —2y" +y = 2X.

Yr1BepxaeHo Ha 3acemannu [IMO « 20 « gexadpst 2016 r., mpotokoa Ne 5
N.o. 3aBenyromero HEHTpoM I'.C. Xyxona / /

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKON OENEPALINN
OEJNEPAJIBHOE 'OCYIAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIHIEI'O OBPA3OBAHU
«MOCKOBCKHH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKH ITOJIUTEX)

®dakynbTeT 0a30BbIX KOMIETEHIIHH, HEHTP MaTeMaTHYECKOro 00pa3oBaHus

Jucnummaa  «MareMaTukay

Ob6pasosarenbHas nporpaMma 23.05.01 —HaseMHbIE TPaHCIIOPTHO- TEXHOJOTHYeCKUe cpenactsa. Crielmnain-
3anus «ABTOMOOHIIN U TPAKTOPhD»

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Kinaccuueckoe 1 CTaTUCTHYECKOE ONpeIeJICHHUs BEPOSITHOCTH TOSIBIICHUSI CITy4aifHOrO COOBITHS, CBS3b U
pasiauune MeXIy HUMH.

2. [locTpoeHne HOBEpUTEIBHOIO MHTEPBAIA I MAaTEMAaTHYECKOTO OKUIAHHSI IPH U3BECTHOM CPEIHEKBAI-
paTHYeCKOM OTKJIOHEHHH.

3. B maptun 10% HecrannaptHeix netaneil. Haygauy orobpansl 3 neramu. CocTaBuUTh 3aKOH pacipenene-
HUS YKclia CTaHJapTHBIX AeTalleil cpeu OTOOpPaHHBIX.

4. JInst cTaTUCTUYECKOTO pacTpeie]IeHNus BEIOOPKH
X 2 5 8 10

i
n, 1 3 5 2

HalTH BEIOOPOYHYIO CPEHIOI W HCIpaBieHHyro aucrepcns D .
VYrBepxaeno Ha 3acegannu LIMO « 20 « gexaOps 2016 r., npotokon Ne 5

W.o. 3aBeayromiero HieHTpoM I'.C. XKykosa / /

KommiekTsl TecTOBBIX 3a1aHuil 1 KOHTPOabHBIX padoT (T, KP)
(nas ouenku komnerenuuii OK-1, OIIK-1, OIIK-4)

10 AUCIIUITIINHE MaremaTuka
(HaMMEHOBaHHUE JIUCIUTLIMHBI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHus MaTpudHOro MuorowieHa F(A)

-1 0
f(x)=—x3+2x2—x+3,A=( j
3 2
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2. HaiiTi panr MaTpuIsl IpUBEEHUEM K CTYNIEHYaTOMY BUJ
p p p y y BULY 8 2 -6 -3 -13

11 -3 13 5 17

1 2 1
3. BeUucauTh onpeenuTenh NPUBEACHUEM K CTYIIEHIaTOMY BHTY 3 5 3
2 1 -
4. Haiitnn matpuiry, oOpaTHyto naHHoO# (a). Pemuts MaTpuaHOe ypaBHEHHE (0)
1 2 1
@ |3 -5 3 (6)1—2X—235
a — . =
-3 4 3 -1 0
2 7 -1

5. Pemutsb cucreMy ypaBHEHUH. YKa3aTh oOLIee U OJIHO YACTHOE pelleHue (a).
Pemmth cucreMy ¢ moMoIibo oOpaTHoi MaTpuilsl U o hopmynam Kpamepa (6)

4x, +9X, —5%X; —8X, =5 X, +2X, + X, =5
(a) 3%, +7X, —2X;—4x, =4 (6) <3%, —5X, +3X; =—7
2%, +5X, + X, +3X, =3 2X, + 71X, —X; =13
1. Pacrmcats Pa3JI0KCHUC BEKTOPA ;( I10 BCKTOpam B, a,F
x={5-12,1}, p={1-30}, q={1,-11}, r={0,-1,2}
2. KonnuHeapHsl 11 BEKTOPBI B u a ?
a={2,0,1, b={-231, p=2a+2b, q=3a-2b

3. BeraucanTh mIomaIp napauiesiorpaMma, IIoCTPOSHHOTo Ha BeKTopax a u b o — yrom mexny
BEKTOpPaMH P U (

1. UYwucnoras mociieqoBaTenbHOCTh. [Ipenen yucioBoii nocienoBareabHOCTH. beckoHeuHO Masibie U 0ecKo-

HEYHO OOJIBIIIHE TOCIIEN0BaTEILHOCTH. Yuco €.

2. ) tgx
Haiiti npousBoaHy0 QyHKIMH Y = 15
+

2

3. JlaHbI BEKTOPHI @ = (2; 3) , b = (1; —3) ,C= (—1; 3). IIpu KakOM 3HAYEHUH (X BEKTOPBI

p=a+ ab, g =8+ 2C KoJuTMHEeapHBL.

1. Haiftu paccrosime ot Toukn M, 110 mwiockoctu (M;M,M,):

M, (-9;10;2), M,(0;7;-4), M,(4;8,-1), M,(-213)
X+y+z-2=0
X—y-32+6=0
Xx—-2 y-3 z+1

1 4

2. Beinucath KAHOHUYECKOE YPaBHEHUE MPSAMO: {

3. Haiitu TOUKy nepeceyeHust MpsIMOM U TIIOCKOCTH:

u X+y+2z2-9=0.
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4. Haiitu Touky P, cumMmerpuuHyr0 TO4YKe P  OTHOCHUTENIBHO NPAMOM

X_l_l_f
1 -1 1

I: P(0;-L3) u

5. Hanwucarhs ypaBHEHME IUIOCKOCTH « TNPOXOJslIeld uepe3 Touky M, u mneprneHIuKymispHO

npsimoit (M;M,): My (3;2;0), M, (4,15), M,(2,-14).
6. Haiitu KOCHHYC yIila MEXAY IUNIOCKOCTAMM ¢ U 1,
o, :3Xx—=y+3=0, o, : x-2y+52-10=0

1. Haiiti nmponsBoHyo Y,

a) y=arctgsln£ 6) y:(\/;)
X+2

3

B) sin(x—2y)+X7:7x

2. Haiitir lim E— L
x>=| X arctgx

r) x=e'cost, y=e'cost

1
2
3. IIpoBecTu MONHOE UCCIIEOBAHUE U TIOCTPOUTD Trpaduk f (X) =X"+—

X

1. BpMUCIUTH NPEACIIbL:

n+l _ gn-1 -
LoimZ 2 2 im 3% g fim (1- 3"
n—w 3N 4L §n x>01 _ X X—+0
2. BplunCIUTh NIPOU3BOHBIE:
y=.COS—6X 2. y =arctg? ! +sinln 2x
3sin(12x +1) — 22
Xx+4 2
1. IlocTpouts rpaduk: y=——; Y=
X+2 X2

2. Haiitu npenensr:
_nyV— 2 _ 3fans

0 “m(Z n)2 (1+n)2 2)“m\/n+2 8’ +3

"= (1+n) —(2-n) e Yn+5+n
2 n*

3) Iim(zn +3) 4) Iimn(\/n2+1—n

n—w 2n2 +1 n—w

S—

0, x<-rx

3. HccrenoBaTh Ha HEMTPEPHIBHOCTD M BBIMIOJIHUTE Y4epTek: Y =4SIiNX, —7 <X<0

T, X=0

2-0ii cemecTp
ITo unTerpanam
Boruncanth HeonpeaeJeHHbIe HHTETrPaJibl

1. jL 2. [x-27dx 3. [e* cosxdx 4.j2L 5. [ xcos3xdx
2(x+\/§ X°—6x+18
dx x—1 X+1 dx sin® x
6. [ ——— 7. [——dx 8. [——dx 0. 10.
Ix2+6x+5 I,/x+1+2 Ix2+3 I«/l—xzarcsinx Icoszx

Borunciantsb OMpPEACTCHHBbIC HHTEIPAJIbI

dx
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1.ﬂj63sin2xcosxdx 2. } dx 3.}(x—1)exdx 4, TL 5. ?L 6.
0 0v1+43x 0 1XV7+Inx 11++/3x-2

2 2 -4 1y?2 V3 3 2
L e 77— e (X2 o7 X ax 10, [Va-xdx

“,arctgx 1(3x+5) 0o X“+1 0 A1+ X2 0

Heco0cTBeHHbIE MHTErPaJIbI
1. Vkaxure, Kakoil 13 HECOOCTBEHHBIX UHTEIPAJIOB SIBJISETCS CXOIAIINMCS

T\/;dx, Ojox’3dx, T\/Fdx :
1 1 1

©  dx
2. BBI'-H/ICJII/ITB I/IHTCFpaJI, YCTaHOBI/ITb €ro CXOANUMOCTh NN paCXOI[I/IMOCTB I 1 3
“ol4X

o0
3. Beruucnuth HHTErpail, YCTAHOBUTH €TI0 CXOJUMOCTE WJIN PAaCXOJUMOCTD _“n xdx
1

a dx
4. BeruncauTh HECOOCTBEHHBIN HMHTETpa IT , YCTAHOBUTH €r0 CXOAUMOCTh UJIU
04/ X

pPacxoauMOCTb.
1
dx
5. BI)I'-II/ICJII/ITI) HGCO6CTBCHHI)II/I I/IHTGFpa.H _2 5 yCTaHOBI/ITI) €ro CXOAUMOCTh NJIN
-1
PacxoaJuMOCTb.
1
§ dx
1. Brerunciaute HCCO6CTB€HHBII/I HHTCTpal _3 , YCTAHOBUTD €0 CXOAUMOCTb NN
0
pacxoauMOCTb.

BobruncauTh ABOHHbIE HHTEIPAJIbI

L [[(x+5y)dxdy, D={(x,y)0<x<1, 0<y<1}.
®)

2. [JA0-x*—y*)dxdy, D={(x,y)|1<x<2, 0<y<2}.
)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK MIOCKOCTH, OrPAHUYEHHOE JIMHUAMA Y =X, Y =X’.
(D)

4. [[4xydxdy, D — MHOKECTBO TOYEK IJIOCKOCTH, OTPAaHUYEHHOE JTMHUSIMA
(D)
Xx=1 y=X, y=3X

5. [[(x*+y)dxdy, D —MHOXKECTBO TOUEK TIOCKOCTH, OTPAHHYEHHOE JTMHUAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
Berancnute 1BOHHBIE HHTETpaIbl, HEpes K MOIPHBIM KOOpANHATAM

1. [[(4x* +4y® +6)dxdy, 20e D={(x,y):x’+y*<L}.
(D)

2. [[(BYx*+y® —2)dxdy, 20e D={(x,y):x*+y*<4}.
(D)
V3MEHUTH MOPSIIOK HHTETPUPOBAHUS B IBOMHOM HHTErpasie
1% 2 6-x 1 2y
1. [ [(x*+y?)dxdy, 2. [dx [ f(x,y)dy, 3. [dy [ f(x, y)dx.
00 0 2x o Jy
BeluncnuThs KpUBOIMHENHBIE HHTET PAJIBI
1. x\/de+ (x+y)dy, rme L - myramapaGomsl Yy =X’ c HanpaBJIeHHEM OT TOUKH
L

B(2;4) x Touke A(0;0).



2. [2xydx—x’dy Bmomb OTpe3ka mpsaMoit, BeIXozsero u3 Hayaa koopaunat O(0;0) u
L
3aKaH4YMBaroIerocs B Touke A(2:1).

3. [2xydx—x’dy  Bmonb ayru napaGons Y = X’ ¢ nauansHO O(0;0) u xoneunoui A(2;4)
L

TOYKaMH.

4.[2xydx+x’dy  Buonb nomanoii OBA, tae O(0;0), B(2;0) u A(2).
L

5. Boruncuth paboTy F CHIOBOrO MOMSIK BIOMB MyTH, 3a1aBaeMoro auuueil | = AB , eciiu
KoopauHATH cutbl F(X2,2+ Y), ypaBuenue kpusoii | y=x>—2, A(L-1), B(3,7).

6. Haiitu o0beM Temna, moiydeHHOro BpamieHueM Bokpyr ocu OY ¢(urypsl, orpaHUYeHHON JIMHU-

amu y=x°, y=1 x=0.

7. Haiitn 00beM Tena, HoJydeHHOro BpalieHrueM BOKpyr ocu OX ¢urypsl, OrpaHHYeHHON JIMHHUS-

M y=Xx°, y’=X.

8. HaiiTy momanp GpUrypsl, OrpaHUYeHHON MMHUAMH Y = X°, Y =—X + 2

(I)yHKIII/II/I HECKOJBbKHX IICPEMECHHBIX

o~ 4 14
Haiitu yactHbIe IMPOU3BOJHBIC BTOPOI'O ITOpsAAKa, Y6G,I[I/ITBCH, qTo ny =17

yX
x2—y? 2 x* +3y?
1.Z2=¢€ . 2.z=cos(x*=2xy), 3.z=4Yy*-2x, 4. z=In(xy—x?), 5.z:X—y,6.
z=ctg(2x+3y), 7. z=sin(x’y), 8.Z =Y, o z=xcos’y, 10. z=y’sin’x.
Haiitu rpaguent pyakuun zZ = f(X,y) B Touke M, (X,,Y,)
2 4 2 2
y . X" +3y . y .
l.z=—, M,406); 2.z12=—"—""—, M,1-D; 3. z==—F, M, (2-2);
x 0(4,6) Ixy 0(1-1) N 0(2,-2)
4. z=x°-3y’x, M,(32).
UccnenoBats Ha 3KCTpeMyM (DYHKITHIO
1. z=x*—x+Yy*+2y, 2. 7=2X" +Xy—X+Y?,
3. z=x"-2x+4y-y?, 4, 7=x"-3x+3y* +4y,
5. z=X"+y? +4xy.
ITo psimam

HCCJ’IC,Z[OBaTB Ha CXOAUMOCTD pAAbI
12sm n’ 5 Zl sinn 3§g 3 4.§nt5’ 5 iﬁﬁ |

n=1 n = n’ +l n=1N +1O 1 5 n=1 7

® 2n+l =(2n+1 = 4n° -3 = In®3n ® 10
6. 1. 8. , 9. , 10. .

Z—:l n" %(5n+4j El4n2+3 ngl n nz=1(n+1)ln2(n+1)
BLIHCHI/ITB, CXOOUTCA 1IN a6COJIIOTHO, YCJIOBHO UJIK PACXOOUTCS PAL

0 _ n-1 o o (_ n - n+l o _ n
1.2(1) ’ 2(1)3’ .(1)(n+2)’4. &) ,5_2(1) _

n=1 n=1 (6n+2) n=1 6" =1 5n n=1 3n2 +1

(;jn(n 1)
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ni_l(_l)n(znn— 1} '

3. Haiitu HHTEPBAJI CXOAUMOCTH psAaa U UCCIIECA0BATh €TI0 IIOBCACHUE HAa KOHIIaX MHTCpBajia

= n (x)
CXOIUMOCTH >—— =1 .
n—tn+1\ 2

4. Pa3noxuts B psjg Teitmopa mo crenensim X pyukmuto T (X) = , UCTIOJIB3Ys

x* —5x+6
TOTOBOE PA3JI0KEHHUE.
5. Pa3noxuts B psag Teitnopa no crenersim (X —z/2) ¢ynakuuio  f(X) =cosx,

HCIIOJIB3YSA I'OTOBOC PA3JI0KECHHUC.

3-uii cemecTp
TecToBoe 3a1aHHe 10 00LIKHOBEHHBIM TH(epeHIIHATBLHBIM YPABHEHUAM
BAPHUAHT Ne 1

3AJAHHUE Ne 1.
y

Jlano ypaBuenue mnepBoro nopsaka Xdy —yIn=dx=0 B dopme, coaepxaineit quddepeHipaib.
X

HpI/IBeI[I/ITC €Tro K BUAYy, pa3peméHHOMy OTHOCHUTCJIBHO HpOHSBOHHOﬁ.

| OtBer | |

3AJAHHUE Ne 2.

Jlano muddeperumansaoe ypasHenne Y' = (K +1)x?, Torna pyHkmms Y =X’ sBISETCA €ro pele-
Huem rpu K, paBHOM:

| OtBer | |

3AJJAHUE Ne 3.

dy

OO6mmii nuTerpan nudpepeHnuanbHOro ypaBHeHus —3 = XdX uMeeT Buj

BAPUAHTBI OTBETOB:

2 2 2
p -1Xic oy -lowvic gy=Xic 9 tXic.
y 2 y 2 y 2

3AJAHUE Ne 4.

VKaKuTe WHTErPAbHYI0 KPUBYIO perieHus 3agaun Ko s 0ObIKHOBEHHOTO JudepeHIIrnab-
Horo ypaBHenust Xy =2y; y(@) =1
BAPMAHTBIOTBETOB: 1) D 2)C 3) A 4) B.

y A

N

9 X
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3AJJAHUE Ne 5.

m

HNano muddepeHmanIbsHOE ypaBHEHUE TpeThero mopsiaka Y" =X+2. Torma obimiee perieHue

YpaBHCHUA UMECT BHU/]

BAPUMAHTBI OTBETOB:

1 4 1 3 1 4 1 3 X2
1 =—X"+=x"+C 2 =—X +=xX+C,—+C.x+C
)y 2 3 )y 24 5 1= FEx+ Gy

1 1 x°
3) y=—x"+=x*+C,=—+C,x+C
)y o1 3 15 2 3

4) y=x*+x*+Cx*+C,x+C,.
3AJTAHUE Ne 6.

Pemrenue 3amaun Komu y" =X, y(0)=1, y'(0) =2 umeer Bug
BAPUAHTBLI OTBETOB:

x3 x3 x3 x?
Dy=— 2)y=—+2X 3) y=—+2X+1 4) y=—+2x+1.
)Y 5 )y 5 )Y 5 )Y 5
3AJIJAHUE Ne 7.

Jano nuddepennuansHoe ypaBHeHHe BTOporo mopsiaka Xy'+Y =0, Torma ero obiiee perieHue
UMEeT BUJI:

| Otger | |

3AJJAHUE Ne 8.

Kopau xapakrepuctrdeckoro ypaBHeHus paBHbI K, =K, =2i, k, = =Kk, =—2i. Torna obmee pemnie-

HUE JUHEHHOT0 OTHOPOAHOTO MU dhepeHIHaIbHOr0 ypaBHEHHUS ¢ MOCTOSSHHBIMU K03 puimeHTamu
OyZeT UMeTh BUJ:

| OtBer | |
3AJAHUE Ne 9.

N3BecTtHa dyHmaMEeHTaIbHAS CHCTEMa PEIICHHH OIHOPOAHOTO JUHEHHOro nuddepeHInaibHOro

YpaBHEHUA: Y, :1, Yy=X, Y;= X2. Torma 4dactHOE peuIeHuC YpaBHCHUA, YIOBJICTBOPAIOMICC

HavansHbIM yeoBusim Y(0) =0, y'(0)=1, y"(0)=1, pasHo:
BAPUAHTHI OTBETOB:

2 2 2
X

X X
1) 1+X 2) — 3) X+— 4) 1+X+—.
) ) > ) > ) >

3AIAHHME e 10.

O6riee pemenne quddepenimanbaoro ypapaenus Y” +9y' =0 umeer Bu:

| OtBer | |

3AJAHHUE Ne 11.

Oynxims Y =Ce > +C,e* aBngercss o6IKUM peleHreM JTHHEHHOT0 0JHOPOAHOTO Auddepenty-
aJIbHOTO YPAaBHEHUS C MOCTOSIHHBIMH KO3()(UIIMEeHTaMH, TOTJa €ro XapaKTepUCTHYECKOE ypaBHeE-

HUE UMEET BUJL
BAPUAHTBI OTBETOB:

1) k2-k-2=0 2) k?*+k-2=0 3) k2+3k+2=0
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4) k2 -3k +2=0.
3AJJAHUE Ne 12.

YacTHOMY  pEIICHHIO  JMHEHHOr0  HEOJHOPOAHOro  Au((epeHLHaNIbHOr0  ypaBHEHHS
y"—5y'+6y=X+1 10 Buay €ro npaBoi YaCTH COOTBETCTBYET ()YHKIUS

BAPUAHTBI OTBETOB: 1) y, =Ax*+Bx 2) y, =Ae”™+Be* 3) vy, =e*(Ax+B) 4)
y,=AX+B.

3AJAHHUE Ne 13.

,HaHO JIMHEHHOE HCOOAHOPOJHOC ,I[I/I(b(i)epeHHI/IaHBHOC YpaBHCHHUE C ITIOCTOAHHBIMU KOB(l)(bI/II_[I/IeHTaMI/I
2x

y' -5y +6y= li ol B kakom Buze ciemyer MCKaTh YaCTHOE PEIICHHWE HEOIHOPOAHOTO ypaBHE-
HUSI METO/IOM BapHaliy MPOU3BOJIBHBIX IIOCTOSIHHBIX ?
| OtBer |
3AJIAHUE e 14.
Pemenue kpaeBoi 3amaun y"' =0, 0<x<1 y(0)=1 y@®=2 wumeerBusg
BAPUAHTbBI OTBETOB:

1) y=x-1 2) y=x 3)y=x+1 4) y=3x+1
3AJJAHHUE Ne 15.

o Y1’ =Y, +2,
Oomiee penienne cucreMbl AU HepeHInATBHBIX YpaBHEHHHA Vo =y, +1 MMEET BUI:
27 )1

BAPUAHTBI OTBETOB:
1) yl = Cl + Cze_xl 2) yl = (::I_e)< + Cze_x _1’

y, =-C,e" y,=Ce*-C,e -2
3) y, =C, +C,e", 5 y,=C,+C,e* -1,

y,=C,e" -2 y,=C,e* -2.

TecToBOE 3a7aHKE 110 TEOPpUH BCPOHTHOCTEﬁ M MaTeMaTH4eCKoil CTaTUCTHKE

3AJTIAHHUE 1

KonngectBo croco6oB pacripesienieHust Tpex MPU30BBIX MECT B OJIMMIHNAJIE IO TEOPHUH BEPOSTHO-
creit cpenn 10 y4acTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2

W3 ypHBI, B KOTOpOil HaxoasaTcs 6 OenbIX U 4 4YepHBIX IIapa, U3BJIEKAIOT Hayjaudy 2 mapa. Torna
BEPOATHOCTH TOTO, UTO 00a 1apa OyayT OebIMH, paBHa

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AJIAHHUE 3

B kpyr panuyca R Opomena Touka. Torga BeposTHOCTh TOTO, YTO OHA MOMAJET B 3aLITPUXOBaH-
HYI0 00J1acTh, paBHA

Y
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BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AIAHHUE 4
Hecosmectnbie cobbitus A, B,C me 06pasyror nonnyio rpymnmy coObITHIA, €CIM UX BEPOSTHOCTH
PaBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AJJAHHUE 5
Bbpocatot 2 monetbl. CoObiTHs: A - Tep0 Ha TIepBoit MoHeTe, B- 1udpa Ha BTOpOit MOHETE SBJISIOT-
csl:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCHUMBIMU  4) 3aBUCHUMBIMHU.
3AJIAHHUE 6
Cryaent 3Haet 20 BorpocoB nporpaMmmsl U3 30. Torna BeposiTHOCTh NPABUIIBHOTO OTBETA Ha 3 BO-
Ipoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJJAHUE 7
B mepBoii ypHe 6 OenbIX U 8 YepHBIX IIapOB, BO BTOpOil 7 O6enbix U 3 uepHbIX mapa. M3 Haynauy
B35ITOM YpHBI BBIHYT 0JIMH 11ap. Torna BeposTHOCTh TOT0, YTO ITOT AP OKAKETCS OEIIbIM, paBHA
| OTBer ‘ ‘
3AJIAHUE 8
CoObiTHe A MOKET HACTYIUTH JIMIIG MPU YCIOBHH MOSBICHHS OJHOTO U3 2-X HECOBMECTHBIX CO-
osiTuii B, n B,, oOpasyromux nonnyo rpymmy. M3secthsl BepostHocts P(B;) =2/3 u ycioBHbIe

BepositHoctn By (A)=1/3, B, (A)=2/5. Torna BeposATHOCTb COOBITHS A pasna

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.
3AIAHHUE 9
JluckpeTHas ciydaiiHas BETUYMHA 33/laHa 3aKOHOM paclpeiesIeHUs] BEpOsSTHOCTEN
X 1 3 5
P 01 03 06
Torna eé ¢pynxuus pacnpenenenns sepostocteit F(X) umeer Bun

BAPUAHTBI OTBETOB:

0 npu X<1 01 npu X<1

0,3 1<x<3 0,4 1<x<3
D FM={y o 2 Fg=4, " "

0,6 npu 3<x<5 1 npu 3<x<5

1 npu X>5 0 npu X>5

0 npu Xx<1 0 npu X<1

1 l<x< 1 l<x<

3) F(x)= 01 npu 1<x<3 4) F(x)= 01 npu 1l<x<3

04 npu 3<x<5 03 npu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJJAHME 10

HenpepbiBHast ciyuyaiiHasi BeIMYMHA 3a/laHa HHTETPAIbHON QYHKIIUEH
0 npu X<0,

pacnpenenenus BepositiocTeit F(X) =4 x°/9 npu 0<x<3,
1 npu X>3.

Tornaa notHocTh BepostHocTeit T (X) umeer Buz

| OtBer ‘ ‘
3AJIAHHE 11
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['paduk mmotHOCTH BeposTHOCTeH f (X) moka3aH Ha pucyHke. Torna 3HaueHne a
f(x)
a

o’ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)0,5 2)1 3) V2 4) 2.
3AJTIAHHME 12

JluckpeTHas ciiydaiiHas BEIMYMHA 33/1aHA 3aKOHOM paclpeiesIeHUs] BEPOATHOCTEN
X 0 1 3
P 02 03 05
Torga e€ maTemaTuyeckoe 0XKHIaHUE U TUCIIEPCHS] PaBHBI
| OtBer |
3AJIAHHME 13
BepositHocTs mosiBnienust coobitTust A B 30 HE3aBUCHMMBIX HCHBITAHUSX, MMPOBOJUMBIX MO CXEME
bepuynnu, pasna 0,6. Toraa qucnepcus yncina mosBIECHUN 3TOT0 COOBITUS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.
3AIAHHME 14
HenpepriBHast ciydaiiHasi BeJIMunMHaA pacnpenesieHa paBHOMEpHO Ha uHtepBane (6, 10). Torga eé
MaTEeMaTHYECKOE OXKHUJIAHNUE U AUCIIEPCHs COOTBETCTBEHHO PaBHbI
| Otger | |
3AJJAHHUE 15
HenpepriBHast cinydaiiHast BeauurHa X IOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpeiesieHus ¢ Mare-
MaTrueckum oxumanuem M (X)=a =20. BepostHocTh ¢€ monamanust B uarepBan (20, 25) paBHa
0,4. Torna BeposiTHOCTB €€ nmonaganus B uarepsan (15, 20) paBHa
| Otger | |
3AIAHHUE 16

Cratuctuueckoe pacripeieeHle BHIOOPKU UMEET BU/T
X 2 4 5 8

n 2 5 7 6

Torna oTHOCUTENIbHAS YAaCTOTAa BapuaHThl X, =4 paBHa

| OTBer |
3AIAHHME 17
ITo BeIOOpKE 00beMa N =100 mocTpoeHa rucrorpaMma 4acror.
n
h
10
8
a
2
04 8 12 16 X
Torpma 3HadueHnEe a PaBHO:
| Otger |
3AJJAHHUE 18

W3BecTHO cTaTucTHYECKOE paclpeiesieHue BhIOOPKU
X 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpennsas X, paBHa

| OTBer | |
3AJJAHMUE 19
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Jlana BeIOOpka o0bema N. Ecnu kaxaplid 3JIEeMEHT BHIOOPKH YMEHBIIUTH B TPH Pa3a, TO BHIOOPOY-
Hast cpenusist X,

BAPUAHTbBI OTBETOB: 1) ne uzmenurcs 2) ymeHblIuTCs B 3 pasza
3) yBenuuutes B 3 paza  4) yMEHbIIHUTCS B 9 pas.
3AJJAHHUE 20

Mopa M u Mennana m, BapHallMOHHOIO psia
X: 12 13 15 16 18 20

n, 4 9 18 14 11 5

I
PaBHBI
| OtBer |
3AJIAHHME 21
Bp16opoyHas cpeaHsis 1J1s JAHHOTO CTaTUCTUYECKOTO PaclpeieeH s BBIOOPKU
X, 2 4 5 8 10

n 4 7 14 8 71

paBHa X, =6. Torzna BelOOpOYHas gucnepcus D . PaBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHUE 22

Haiiti noBepuTenbHBI HHTEPBAT IS OLICHKH ¢ HajlexHOcThio ¥ =0,95 Hen3BecTHOro MaTteMaTH-

YECKOT0 OXKMJaHUs HOPMAJbHO PACIIPE/IEIEHHOr0 NpH3Haka X TIeHepaibHOH COBOKYNMHOCTH X,
ecau u3BecTHbl 00beM BbIOOpku N =30, BeIOOpouHas cpennss X, = 2500, cpenHee kBagpaTHue-

CKO€ OTKJIOHEHHE reHepalibHOM coBOKyMHOCTH o =100, KBaHTWJIb HOPMAaJIbHOTO PACIPEAEICHUS
t=2,58.
| Otger | |

3AJTIAHHUE 23

[Tpu mocTpoeHnn ypaBHEHHs JHHEHHOW perpeccd Y Ha X @ Yy =ax+b momydeHsl clieayromue
pesynmbrarer: I, =05 o, =2, o, =11. Torna BeiGopouHbIii K03 PUIMEHT perpeccun OyeT paBeH
BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJIAHHUE 24

BribopouHoe ypaBHeHue nuHeiHOH perpeccun Y Ha X umeer BuA: Y =2X—3. Toraa BeIOOpou-
HBIHA K03(pPULIMEHT KOPPENAUN MOXKET ObITh PaBEeH

BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHHUE 25

Ecnu ocHoBHas rumotesa nmeet Bua H,: a =16, To koHKypHpyomiel OyaeT rumoresa:
BAPUAHTBI OTBETOB: 1) H,: a<16 2) H,: a<l6

3) H:ax=16 4) H,:a>14.

OneHka «OTJIINYHO» BBICTABIAETCS CTyAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OIICHKA «XOPOIIIOY - 32 HEe MeHee 75% TMpaBUIHHBIX OTBETOB;

OLIEHKa «yJOBJIIETBOPUTEILHO) - 3a HEe MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJOBIETBOPUTEIBHO - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

KommiiekT Bonpocos (YO)
(na1s ouenku komnerenuuii OK-1, OIIK-1, OIIK-4)
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JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpuupbl, TUIIBI MATPHLI.
Onepanuu ¢ MaTpulaMu, UX CBOWCTBA.
YMHOK€eHUE NPAMOYTOJIbHBIX MaTpPULL.
MatpuuHas popma 3aITUCH CUCTEMbI TUHEHHBIX anTeOpandecKux YpaBHCHHM.
Onpenenurenu U UX CBOMCTBA.
[Tonsarue onpenenutens. MUHOPHI U aNredpanyecKue JOTOIHEHHS.
CucTeMbl TMHEHHBIX aNreOpandyecKux ypaBHEHHM, OCHOBHBIE TOHATHUS U ONPEAEICHHUS.
[IpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPaBHEHUM.
OOpatrHas MaTpuLa U €€ BEIYUCICHHE. Y CJIOBUE CYIIECTBOBAHUS OOPAaTHONW MaTpHIIbI.
Pemienue cuctem TMHEHHBIX aareOpandecKux ypaBHEHUNH METOI0M OOpaTHOM MaTpPHIIbI.
Meron IMaycca perienus CUCTEM JTMHEUHBIX YPAaBHEHUM.
Pemrenne npou3BOIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTonoM ['aycca.
Panr marpunel. Teopema Kponekepa — Kanemnnu.
OpHOpOoJHBIE CUCTEMBI JTUHEHHBIX ypaBHeHUN. Kputepuil cyiecTBoBaHUS HETPUBUAIBHBIX pe-
LICHUM.
[TonsiTHE BEKTOpA M JIMHEMHBIE OIIEpal[uy HaJ BEKTOPAMM, CBOMCTBA OIIEpaLlUN.
Jluneiinass KOMOWHAIIMSI BEKTOPOB.
JIuneliHas HE3aBUCUMOCTb M JIMHEWHAs 3aBUCUMOCTh N€OMETPHUUYECKUX BEKTOpOB. Kpurepuit
JMHENHON 3aBUCUMOCTH.
[Tonsitue 6a3uca. Koopaunatsl BekTopa.
OproHopMupoBaHHbIi 0a3uc. Pa3nokeHue BekTopa 1o BeKTopam 6asuca.
YnopsaoueHHas TpoKa BEKTOPOB.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BeIeHNE BEKTOPOB B OPTOHOPMUPOBAHHOM 0Oasuce.
VY ¢n0Bus OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.
JIunelHbIE IPOCTPAHCTBA.
Martpuna nepexosna ot 6a3uca k 0asucy.
CoOcTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MATPHIIBI.

MATEMATHUYECKHA AHAJIN3

[TonsiTve MepeMEHHOMN BEIMYUHBI U 00JIACTH €€ U3MEHEHHS.

NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(puKaus QyHKIui.

Omnpenenenne U THUIbI YUCIOBON MOCIEA0BATEIbHOCTH.

[Ipenen 4ncinoBOi MoCIeI0BaTEIBLHOCTH. ApudMeTHUECKHe Onepanuy Hajl MOoCiea0BaTeIbHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHUSI KOHEYHOIO INpEjea YUCIOBOM MocieoBareabHocTu (Teopemsl Ko-
i 1 Beliepmrpacca).

Bropoii 3aMeuaTenbHbli Ipeet.

[Ipenen ¢ynkuuu. Onpenenenus. I'eomerpudeckass UHTepIpeTalus MOHATUSA Tpenena QyHK-
uuu. CBoiCTBa MpeIEoB.

beckoneuHo maibie, 6eCKOHEUHO OONbIINE PYHKIIUH.

IlepBbIil 3aMeyaTeNbHBIN IIPEE.

beckoHeyHO Masble BEIMUMHBL. DKBUBAJIEHTHBIE OECKOHEYHO MajIble U UX UCIOJIb30BaHUE MPHU
BBIYUCIICHUH TIpeesioB. Tabmauiia 5KBUBATIEHTHBIX O€CKOHEYHO MaJIbIX.

HemnpepsiBHOCT (YHKIIMK B TOYKE U Ha mpomexyTke. OgHocTopoHHue npenensl. Kiaccudu-
Kalus TOUYeK pa3pbiBa rpaduka.

CroiicTBa GyHKIINMA, HETIPEPHIBHBIX Ha OTpe3Ke (Teopemsbl Beitepmtpacca, bonbiano — Kommn).
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13.

14.
15.

16.

17.
18.
19.
20.
21.
22,

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

oo wdE
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[TpousBonHas. ['eomeTpuueckuii u puzndeckuii cMbICT MPou3BoAHOM. KacarenbHas u HopMaib
K TUIOCKOH KPUBOM.

Tabnuia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

CBs13b MEXY CyLIECTBOBAaHHEM ITPOM3BOAHON (QYHKIIUHN B TOUKE M HENIPEPHIBHOCTHIO (PYHKIIUU
B TOH 7K€ TOYKE.

[Tpon3BoiHas cyMMbl, IPOU3BEACHUSA, YaCcTHOTO. IIpon3BoiHas clI0XKHONH U O0OpaTHOH (QyHK-
1005178

[Tpon3BoHas mapaMeTpUUYeCcKH 3aJaHHOH (QyHKIUH.

[Tpou3BonHas GyHKIUH, 3aJaHHON HESBHO.

HuddepennmpoBanne ca0KHON MOKa3aTSIbHON (DYHKIIHH.

Huddepenuupyemocts. Juddepenmman. ['eomerpuueckuii cMmbica nuddepeniuana.
[TpousBosHbIe U TG GEpeHIINaIbl BBICIIUX TOPSAIKOB.

OcnoBHble Teopembl aupdepennnansaoro ucuucineHus (reopema depma, reopema Poss, Teo-
pema Jlarpana, Teopema Kormmn).

IIpaBuno Jlonurans.

Mmuorounen Teiinopa u ero cBoiictBa. ®opmyna Telinopa. Ocrarounslii uien Gopmyssl Tei-
nopa B ¢popme Jlarpanxa u [Teano.

AcuMnToThl rpaguka GyHKIUH.

OkcrpemyMm. Heobxonnmoe yciaoBue skcTpeMyma.

JlocTaTouHble ycI0BUS IKCTPEMyMa.

JocTarounoe ycnoBue Bo3pactanus (yObIBaHHS) (QyHKIIHH.

HauOonpIiee 1 HauMeHblee 3HaYeHUs1 GYHKLUU HAa OTPE3KE.

BoinyknocTs, BOTHYTOCTb, TOUKa neperuda. /JfocrarouHoe ycioBrue BOTHYTOCTH (BBITYKJIOCTH).
Heob6xonumoe ycioBue Touku neperuda. locrarounoe ycinoBue neperuoa.

OO61mas cxema MOCTPOCHHUS U UCCIIEOBaHMS rpaduKa QyHKIIMH.

OYHKIUU HECKOJIbBKUX NIEPEMEHHBIX

Omnpenenenre U TeOMETPUUYECKUI CMBICI (DYHKIIUU JABYX MEPEMEHHBIX.

JIuHUYM ypoBHS QYHKIUH IBYX TE€PEMEHHBIX.

YactHble TpoU3BOIHbIE (PYHKIIMN HECKOJIBKMX MEPEMEHHBIX, UX T€OMETPUUYECKUIN CMBICIT
DyHKIIUN HECKOJIBKUX MEPEMEHHBIX, TOHATHE MOJHOTO0 Auddepennnana.
JudpdepeHunpoBaHue CI0KHBIX QYHKIIMI HECKOIBKUX TEPEMEHHBIX.

ITpon3BoiHbIE BBICHIMX MOPSIKOB (YHKIIMU HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe IPOU3BOI-
Hble. Teopema IlIBapna.

ITponsBoaHas GYHKIMU HECKOJIBKHUX MEPEMEHHBIX 110 HAIIPABICHUIO.

[Ipown3BoHas IO HANIPABJIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKeTpeMyM (QYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

. HeoOxonumoe 1 1octaTouyHO€E YCIOBUS SKCTpeMyMa (YHKIIMH IBYX EPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpasnas, HeonpeAeIeHHBIN HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHON U MIHTETPUPOBAHUE MO YACTSIM B HEONPEIEIEHHOM UHTErpase.
HNHTerpupoBanme ¢ moMoIIbio MOABEACHUS 101 3HAK Aud depeHnnana.

HuTerpupoBanne paliiOHATBHBIX APOOEH.

HNHTerpupoBanme 1mo 4acTsM U 3aMeHa IMEPEMEHHON B OTIPEICTICHHOM HHTETpaJIe.
WHTerpupoBanue TPUrOHOMETPUYECKUX (PYHKINN, OCHOBHBIE TIPUEMBI.

HHTerpupoBanne upparmoHaIbHBIX (PYHKITUH.

VYHuBepcanbHas TPUTOHOMETPUYECKas TOJACTAHOBKA.

OmnpeneneHHbpIN HHTErpal U ero cBoiicTBa. @opmyna Hetotona — JleliOuuna.

[TpunoskeHus onpeeIeHHOT0 HHTErpaja K PeIICHHIO TeOMETPUICCKIX U (PU3UYECKUX 3a/1a4.
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11. BerurciieHue miomajiei ¢ IOMOILbIO ONPEAEICHHOr0 UHTETpaa.

12. Briuncrienue iomaay 1 JUIMHBI KPUBOI, 3aJaHHON ypaBHEHUSIMHU B TapaMeTpHuecKoi dopme.

13. Beruucienue miomaai KpuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beiuncnienue miomaied B HPSIMOYTOJIbHBIX M TMOJSPHBIX KOOPAMWHATaX C MOMOINBIO OIpe-
JIEJIGHHOT0 MHTErpaJa.

15. Brlunciienue AMUHBL JYTU C TIOMOIIBIO0 OMPEEIIEHHOI0 HHTErpaa.

16. Beruuciienue JUIMHBI JYyT'H KPUBOM, 331aHHON TapaMeTPHYECKH.

17. Beiuncnenue o0bema Teja BpalleHHs ¢ TOMOIIbIO ONPeAeICHHOTO HHTErpaa.

18. Beruunciienue miomnaay moBepXHOCTH TeJla BPAILLCHHUS.

19. HecobcTBeHHBIE MHTETPalbl IEPBOrO U BTOPOTro TUMa. [IOHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTETpaa.

20. HecoOcTBEeHHBIC HHTETPANIBI OT Pa3PhIBHBIX (PYHKITUH.

KpaTHble, KpuBoJIMHEeiHbIE, TOBEPXHOCTHBIE HHTETPAJIbl,

1. JIBoiiHOM MHTErpaJl, ONPE/CICHIE U CBOMCTRA.

2. IlpaBuia BBIYMCIIEHUS IBOHHOTO HHTErpaa.

3. Hexotopsle npuioxeHus IBOHHOT0 UHTErpaia (K BHIYUCICHHIO TUIOIIa e, 00beMOB, CTaTH-
YECKMX MOMEHTOB, MOMEHTOB MHEPLIMH, KOOPAWHAT LIEHTPA TSKECTH.

4. TpoifHOW WHTErpaJl, ONPE/ICICHIE U CBOMCTRA.

5. KpuBonuHeiHbIN HHTETpal IEPBOrO THIIA .

6. KpuBonuHeiHbIN HHTETpa BTOPOrO THUIIA.

7. Heobxoaumoe U 10CTaTOYHOE YCJIOBUS HE3aBUCUMOCTH KPUBOJMHEHHOT0 HHTErpaia OT IyTH

UHTCTPUPOBAHHSI.
8. ®opmymna ['puna.

9. TloBepXHOCTHBII HHTErPaJ IEPBOTO THIIA.

10. DyeMeHTBI TEOPHH TOJIsI, TOBEPXHOCTHBIN HHTErpall BTOPOTO THIIA.

PSIJTBI

=

YucnoBble NoJI0XKUTEIbHBIE psiibl. [IoHsATHE cyMMBbI GeckOoHEUHOTro psiaa. Cxozsuuecs u pac-
XOJSIIINECS PSAIBL.

Heo6xonuMblii IpU3HaK CXOAUMOCTH, TEOPEMbI CPaBHEHHS.

[Tpusnaku lanam6epa u Komu, HHTErpaabHbIi MpU3HAK.

3HaKonepeMeHHbIe Psiibl, A0COIOTHAS U YCIOBHAS CXOUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@DyHKIMOHAIBHBIE PSAJIbI, PABHOMEPHAs CXOAUMOCTB, pU3HaK Beliepmrpacca.
CreneHnHsle psaabl, TeopeMa AGens, THTEpBal U paJnyC CXOAUMOCTH CTEIIEHHOTO psja.
Pan Teitnopa. YcnoBus paznoxumocts pyHkiuu B psn Teinopa.

Pasnoxenue B psin Teilsiopa HEKOTOPBIX PYHKIMH (TaOIUYHbBIE PA3IOKEHU).

10 [Tpumenenue pana Teitiopa K TPpUOTMKEHHBIM BBIYHCICHUSM.

©COoNO~WN

OBbIKHOBEHHBIE TUO®EPEHIINAJIBHBIE YPABHEHUA

1. OcHoBHbIE OHATHS TEOPHH OOBIKHOBEHHBIX NU(D(epeHIINaTbHBIX YpPaBHEHHUH EPBOTO MOPsI-
Ka: onpejiereHne 0OBIKHOBEHHOTO AU(QPepeHIInanbHOr0 ypaBHEHUs, (OPMBI 3aIIHCH OOBIKHO-
BEHHOT0 UG (depeHIaTbHOT0 YpaBHEHHUS IEPBOTO MOPsI/IKa, TOHATUS OOIIEro U YacTHOTO pe-
HIeHUH, OOIIero ¥ YaCTHOTO MHTETPaJoB.

2. TlocranoBka 3amaun Komm st nuddepeHnnanbHoro ypaBHeHHS IEPBOTO MOPSIIKA.

3. Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTH pelieHHs s TudepeHaaIbHOr0 YpaBHEHUs

HIEPBOTO MOPAIKA.

['eomeTpHUyecKHii CMBICIT 00LIET0 HHTETpajda OOBIKHOBEHHOTO [1.y. IEPBOT0O MOPSIKA.

JluddepenunanbHble ypaBHEHUS IEPBOTO MOPSIKA ¢ pa3feICHHBIMU U Pa3JIeNAIOMUMHCS T1e-

PEMEHHBIMU.

SRR
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10.

11.

12.

13.

14.

15.

16.

17.
18.

=

SN

~No

9.
10.

11.
12.

Jluneiinsle qudepeHIaIbHbpIe YpaBHEHHUS IEPBOro Mopsiika. MeToJ BapHalMy IPOU3BOIIb-
HOU IIOCTOSIHHOM.
Juddepenumansapie ypaBHeHUS N-T0 Topsiika. OCHOBHBIEC MOHATHUSA: (DOPMBI 3aIIUCH, MOHITHUS
00LIEero ¥ YaCTHOTO PELIeHUH.
[TocranoBka 3axaun Komm u kpaeBoi 3a1aun 17151 OOBIKHOBEHHOTO MU (HEepeHIIMATEHOTO YpaB-
HEHUs N-TO NOopsiIKa.
WNuTterpupoBanue auddepeHnnanbHbIX ypaBHEHHN N-TO TOPsIIKa METOJIOM TOHM)KEHUS TOPS-
Ka.
Jlunelinsle ogHOpOAHBIE Au(QepeHnnanbable ypaBHeHus N-ro nopsaka. OOmme cBoWCTBa pe-
LICHUM: TMOHATUS JUHEHHO 3aBUCHUMBIX M JIMHEWHO HE3aBUCUMBIX PEUICHUM, OIPEACIUTENs
Bponckoro, nonsrue ¢pyHaaMeHTaIbHONW CHCTEMBI PELICHUH,
Teopema 0 cTpyKType OOIIEro pemeHus OOBIKHOBEHHOTO JIMHEHHOTO OJHOpPOAHOTO audde-
PEHIMAIBHOTO YpaBHEHMSI N-TO MOPSAKA.
Jluneitabie ogHOpoHbIe MU depeHIMaTbHbIe YpaBHEHUS N-TO TOPSAIKa C MOCTOSSHHBIMU KO-
spdunmenTamu. XapaKTepUCTUIECKOE YpaBHEHHE, €ro CBA3b ¢ MU (hepeHInaIbHBIM YpaBHE-
HUEM.
Bupn yacTHBIX pemieHuil JHUHEHHOTO OJHOPOIHOTO UG GEPEHIINATBFHOTO ypaBHEHHS N - TO
MOpsKAa C TOCTOSIHHBIMU Kod((ullMeHTaMu B 3aBHUCHUMOCTH OT BHJa KOpPHEH XapakTepu-
CTHUYECKOI'O YPaBHEHUS.
Jluneitnble HeogHOpOIHBIE Au(depeHnanbHble ypaBHEHUS. TeopeMa 0 CTPYKType 00Iero
peLIeHus.
Pemennie TMHEHMHBIX HEOIHOPOAHBIX MU (DEPEHIIMATBHBIX YPaBHEHUN C TMOCTOSIHHBIMU KO3 (-
¢unuentamu. MeTto nogdopa YaCTHOTO PELeHUs AJIs IPaBbIX YyacTel Buia

f(x)=PR,(x)e”, f(x)=M cospgx+ Nsingx,

f (X) = P(x)e™ cos Bx +Q(x)e™ sin Bx.

Pemenne nMHENWHBIX HEONHOPOAHBIX AU(PPEepeHInaNbHbIX YpPaBHEHHI METOAOM BapUaluu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.
[TocTaHoBKa U peleHUe 3a/1a4U Ha COOCTBEHHbIE 3HAUYEHUS.
Cucrems! nuddepennnanbubix ypaBHeHUH. [loHsTre HopMmanbHON cucTembl. [loHsTHS 00IIE-
r0 M 4aCTHOTO peleHuit cucrembl. Teopema o mnpuBeneHuu IuddepeHInaIbHOr0 ypaBHEHUS
N-TO MOpsAKa K HOPMaJIbHOM cucTeMe. MeTo 1 UCKIIFOUEHUST HEN3BECTHBIX.

TEOPUS BEPOSITHOCTEM

Buapl cinygaitHbIX cOOBITHIA.

Knaccrudeckoe U CTaTUCTHYECKOE OINpPEAETICHUs BEPOSTHOCTH MOsABICHUS cOOBbITUS. OCHOB-
Hble (HOPMYIJIbI KOMOWHATOPUKH.

[IpyHIMI CTATUCTMYECKOM  YCTOMYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBA3b U pazauyue
MEXIY KIIACCHYECKUM M CTATUCTUYECKUM ONPEIEICHUSIMHA BEPOSTHOCTH.

['eomeTpuueckoe ornpeaeneHue BeposTHocTH. 3anaua broddona.

Anrebpa coObiTuil. [IoHATHS CyMMBI M NIPOU3BENEHUS COOBITUN, UX TeOMeTpUYecKas WHTEep-
npetaiys. OCHOBHBIE 3aKOHBI alIreOpbl COOBITHIA.

Teopema croxeHust BEpOSATHOCTEN I HECOBMECTHBIX COObITHI. ClieZICTBUS U3 HEE.

Teopema cnoxeHus BepOATHOCTEH /I COBMECTHBIX COOBITHIA.

Teopema yMHOXKEHHSI BEPOATHOCTEHM MAJii 3aBUCHUMBIX U HE3aBUCUMBIX  coObITHH. [loHsaTne
YCIIOBHOU BEPOSITHOCTH.

Teopema 0 BEpOATHOCTH TOSIBIICHUS XOTsI ObI OJTHOTO COOBITHSI.

®opmysa NOJIHONW BEPOATHOCTH.

®opmyna bepnymiu.

JlokanbpHas 1 uHTErpanbHas Teopemsl Jlamaca.
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13. Onpenenenuie ¥ TUIBI CTydailHBIX BenuunH. [loHsATHE 3aKOHA pacnpeeneHus ClyJaiiHoi Benu-
yuHbL. Psj pacnpeneneHus.

14. UnTerpanbHas GyHKUUS pacrpeneneHus: BepositHocTeil. Onpenenenne, BEpOSTHOCTHBINA CMBICI
Y CBOWCTBA.
[TnotHOCTH BeposiTHOCTEN. OmnpeseneHne, BEPOSITHOCTHBIA CMBICT U CBOICTBA.

15. Cs13p MeXly MHTErpaJIbHOM (YHKLMEH paclpeliesleHUus] BEpOATHOCTEH M IIOTHOCTBIO BEPO-
ATHOCTEH.

16. Onpenenenuie, BEpOATHOCTHBINA CMBICT U CBOMCTBA MaTEMAaTUYECKOIO OXHMJIAHUS I TUCKPET-
HBIX Y HETIPEPBIBHBIX CIIy4yalHbIX BEJIUYHH.

17. Onpenenenuie, BEpOSITHOCTHBIM CMBICI U CBOMCTBA JUCIIEPCUU.

18. bBuHOMUATBHBIN 3aKOH PACIpPEICICHHSI.

19. Cpennee n HauBeposTHeilIIee yuciaa NOABICHUH COOBITHS IPU OMHOMHUAIBHOM pacupezesne-
HUU.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeelieHUs] BEpOITHOCTEH.

22. moKa3aTelIbHbIN 3aKOH pacIpelelIeHUs] BEpOSITHOCTEH.

23. HopManibHBIN 3aKOH pacIipeesieH|s] BEpOsTHOCTEH. BeposTHOCTD momnamgaHus HOPMAJIBHO
pacnpeeIeHHON CIy4aiiHOW BEJIMYMHBI HA TPOU3BOJIBHBIN KOHEUHBIM HHTEPBAIL.

24. BepoATHOCTh TIOMAJaHUsI HOPMAJIBHO PACIpEEeICHHON CIy4aiiHON BEIMYMHBI Ha WHTEpBAJ,
CUMMETPUYHBINA OTHOCUTEIBHO cpefHero 3Hauenus. [Ipasuio tpex curm. Teopema JIsmyHoBa.

25. [IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEA.

MATEMATHYECKAS CTATUCTHUKA

=

[IpenmMer 1 OCHOBHBIE 33]Ja4l MaTEMaTUUYECKON CTATUCTUKH.

ITonsaTtue o BeIOOpOUHOM MeToIe. ['eHepanbHast U BBIOOPOYHAs COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MaTEMaTHUYECKON CTAaTUCTUKU (BapHallMOHHBIM psij, 4acTOTa, OTHOCUTENb-

Hasl YacTOTa, CTATUCTUYECKOE pacrpeieIeHUe BEIOOPKN).

OMnupuueckas QyHKLIHS pacripeeneHus BBIOOPKH U €€ CBOWCTBA.

IToMroH 4acTOT U MOJIMTOH OTHOCUTENIBHBIX 4aCTOT.

I'mcrorpamma 4acToT M OTHOCUTENBHBIX YaCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeneieHus. TpeOoBaHUs K OLIEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONUNBOCTH BBIOOPOUHBIX CPETHUX.

Bri0opouHas 1 ucnpaBieHHas TUCHIEPCHH.

10 WuTepBanbHble OolleHKU. JlOBEepUTENbHBIN MHTEpBAI U JOBEpUTENIbHAsI BEPOATHOCTh. [loHsTHE
TOYHOCTH OLICHKHU.

11. TlocTpoeHue OBEpUTEIHHOTO WHTEpBajia JJsi OLIEHKH IeHEepaJbHOW CpelHed MpU U3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. TlocTpoeHre TOBEPUTEIHLHOTO WHTEpBAA ISl OLEHKH TCHEPaJbHON CpeqHel Mpu He- M3BECT-
HOM CpE/IHEM KBaJlpaThdeckoM oTkioHeHuu. Ciyyail manoii BeiGopku. Pacnpenenenue Ctbio-
JICHTA.

13. YnpoieHHble METOBI pacyeTa CTATUCTUYECKHX XapaKTEPUCTUK BHIOOPKU. Y CIOBHBIE BapHUaH-
Tbl. MeTo mpou3BeACHUMN.

14. Kputepuu cornacusi. Y poBeHb 3HAUUMOCTH.

w N

©CoNo A

15. Kpurepuii Yy 2 ITupcoHna.

16. KoppensiimoHHas ¥ perpecCHOHHast 3aBHCHMOCTH.

17. YpaBHeHue BEIOOPOUHON perpeccuu.

18. Bri6opounsblii KO3 OHUIMEHT pEerpeccum.

19. Beibopounsbiii K03 PULIHEHT KOPPETAILIUH.

20. CBs13b MEX Ty BEIOOPOUYHBIMHU KOA(D(PHUITUEHTAMU PETPECCUU KOPPEIISALIUHN.
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KoMiuiekT 3a1aHunii 1Jis1 BHINOJTHEHHUSA
pacdetrHo-rpapuuecknx pador (PI'P)
(nast onenku komnereniuu OK-1)

110 AUCIIUIIJIIMHE MareMaTuka
(HauMEeHOBaHHME AUCIUILIIHBI)

Ilo anredpe
PI'P Ne 1, vactnp 1
-1 1 0 2 0 2
3amanue Nel. Jlanbl Mmatpuiet A=| 1 3 2 | uw B={0 -3 3
4 0 -3 1 1 -1

Beimonuuts neiicteus: A% +8BT .

3ayanue Ne2. ITpojomkuts naHnHoe Matpuunoe paBenctso (2A+3B)* —4A* —6AB =...

U IIPOBEPUTH €TI0 I MaTpull A U B 13 mepBoro  3aJaHus.

3aganue Ne3. BEIUMCIHUTE ONpEAeTUTENb ABYMs CIIOCOOaMU: Pa3IOKEHUEM 10 IEPBOH CTPOKE U
Pa3JI0KEHNUEM TI0 TIEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3ajanue No4. J{nst qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.
1 0 2
1 1 0.
-1 2 3

3amanue No5. Pemmuts Mmatpuunoe ypasaenne AXB =C (maitru X). Crenats npoBepky.

SC L

3aznanue Ne6. Haiitu panr mMaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yactsb 2
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cnenate MpoBeEpKy.

X, +4X, — Xy =2

2X, +2X, +3%, =7

3X, +6X, —2%; =1
3aganue No2. Peruth cucremy u3 Nel MetooM oOpaTHOM MaTpHIIbI.
3aganue No3. Pemnts cuctemy u3 Nel metomom [aycca.
3apanue Ne4. Pemuth HeOqHOPOAHYIO cucTeMy MetosoM ["aycca. Haiitu o61ee pemenue u 4act-
HOE pellIeHuE.

X, + X, + 2%, +3X, =5

3%, +2X, — 4%, — 2%, =1

S5, +4x, + 4x,=11

3anmanue NoS. Pemuts omHOpOAHYIO cuctemy Metogom ["aycca. Haiitu obmiee permenne u @CP.
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2X, +6X, —9%, —9x%, =0

4% —5X%, + X%, =0

3% +3X, —7X; —4x,=0"

X, —3X, + 2%, +5X, =0
PI'P Nel, yacrts 3
3ayanue Nel. TTokasaTh, uTo BekTOpsl M, N, P 06pasyroT 6a3uC B MPOCTPAHCTBE U PA3TIOKHUTH
BekTop @ mo stomy Oasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5-4,13).

3ajganue Ne2. Jlanbl BekTopsl M U N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPBL & 1 D .

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—-m.

A
3amanne No3. Haiitn ||, ecmn |M| =642, |01|=2, (M,N)=135", a=60-m.
3aganue Ned. Jlan A ABC . Haiitu £ B,ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Ilpu kakux "x' BeKTOpel @ U D mepnenmuxyaspubr?
a=(x;1;-4),b =(x-3;12; x).

3aganue No6. HaiiTu miomaas napajienorpaMma, HOCTPOEHHOrO Ha BekTopax a u b .

_ A Va
a=2m-5n,b=m+n,|m|=12,|n|=3, (M, ﬁ)zg.

3amanue No7. Haittu mnomanp tpeyroasauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ajanue Ne®. Jlanwl BekTopsl @, b, C . BBIACHUTH — KOMILIAHAPHKI JIM BEKTOPHI. ECII BEKTOPHI He

KOMILIAHAPHBI, TO HAWTH 00bEM MapalIeNenuIeia, IOCTPOEHHOro Ha BekTopax a, b, C u ompe-
JeJINTh — KaKylo TPOMKY OHU 00pa3yloT.

a(l;-1;5),b(2;4;-2),c(3;0;1).

PI'P Ne 1, yacTnb 4
Bamanme Nel. Tlpsmast |, mpoxoaur wepes Touky A mapamiensHo Bekropy . IIpsimast |, mpo-

XOIUT uepe3 Touky B meprenaukymsipro Bektopy N . HaiiTi TOUKy epecedeHus mpsMbIX U Yol
mexny mumu, ecin - A(3;5), 0 (1;3), B(0;5), n(-3;4).
Bamanme Ne2. Jlana npsimast |, . Ipsimast |, mpoxonut yepes toukn A u B. Haiitu paccrostaue ot
ToukH nepecederus npsimeix |, u 1, 1o npsivoii 1,
1, :{’;;f’if A(4:0),B(7;3), 1,:9x—12y+2=0.
3aganue Ne3. Haiitu paccrosiuue ot toukn M, mo mnockoctn ¢, mpoxopnsiueii uepe3 Touky A
nepneHuKynsipao Bekropy N, ecmu M (0; 1;7), A(2;-1;4), N (6; 22; -3).
3amanue Ne4. HaiiTi yroa Mex1y INIOCKOCTBIO (X ¥ TUIOCKOCTBIO [3 , TPOXOSIIEH Yepe3 TOUKH
ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3azmanue NoS. 3anucaTh KAHOHUYECKHE YPaBHEHUS MIPSAMOM, 3aJaHHOW OOLIMMH YpaBHEHHUSIMH.
X+2y-9z-10=0;
{3x+4y+8z—24:0.

3amanue Ne6. Haiitu Touky nepeceuenus npsamoii | u mmockoctd o u yronm Mexmy HAMH.
X+2 z-1
:—:X:—; a:Xx+2y-32z-12=0.
3 4 -2
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Bamanue Ne7. Tlpsivast |, mpoxomur wepes toukun 4 u B. Ipsimast |, mpoxomut yepes Touxy M

IIePIEHANKYIISPHO IWIOCKoCTH ¢ . Haittn yron mexuy npsimbivu |, n |, u BbisicHuTs — nexar in

OHU B OHHOfI IIJIOCKOCTH HUJIM CKPEIIUBAKOTCA.
A(9;-31),B(4;,4,-5),M (-1;,11;,-11), a:2x+3y—-z-1=0.
PI'P Ne 1, yacTb 5
(x+3)* | y*

3aznanue Nel. Jlig naHHOW KpUBOM 19 + = o5 = =1 ykazaTh (OKYCBHI, SKCLIEHTPUCHUTET, TUPEK-

TpuCHL. [locTpouTs KpUBYIO, N300pa3UTh (POKYCHI, AUPEKTPUCHL.
3ananue Ne2. TlpuBectu ypaBHenue kpuBoii 9x° —25y° —18x + 200y —616 =0 K KaHOHHYECKO-

My BHJY U TOCTPOUTH KPUBYIO.

PT'P Ne6
Baganne Nel.  Jlns sumHeliHoro omeparopa A 3amaHbl 00pa3bl Oa3HCHBIX JJICMECHTOB
Ag,, Ag,, A€,. 3amucats Matpuny onepatopa A B 6asuce €, €,, €, u Haiit 06pa3

3JIEMEHTA X.
Ae, =7e, +3e,-2¢e,, Ae,=¢€,—-¢€,+4e,, Ae,=2¢e +2¢,+3e,,
X =2g, —4¢€,+¢,.

3ananue No2. Haiitu coOCTBEeHHBIE 3HaYCHHSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OIleparopa, 3a-

7 2

ITo unTerpanam

. -4 1
JTaHHOTO B HEKOTOPOM Oa3uce MaTpuieii A= .

Heonpenenennslii mnHTErpan
HaiiTun unTerpaJbl.

Jigx +3 sin 2x dx 5X+1 COS(Z SI)
1'-[ cos? X ox 2. J.cosx Ime 4'j\/x2+2x+ o j

dx 6. [(1-3x)cos5xdx

- 2 cos(In3x+4)
7. J.arcth\/;dx S.Ie cos5xdx 9.J.x In(x+3)dx  10. I—Zx dx
11. J.(Z—x)lni/;dx
. X X )
12. J'(x2+3x—1)35 dx 13. I3XSIn2§dX 14. j(8x—3)coszdx 15. I(ﬁ—Sx)sm xdx
16. [(x~1)" In? (x—1)dx 17. jmd 18. jwd 19j 4X 13X i
1+4x° oS X —sinx) (x—2)
3 2 3 2
.[ZX —6x +7X;A'dx I X +2X +2x+1 dx 22. Isin42xcos32xdx 23. Isinzxcosz3xdx
(x+1)(x—2) (x2+1)(x2+x+2)
dx
24. dx 25. | ———
f 3+ x2 X I\3/x+4—5

OmnpenesieHHbIN HHTETPaJ

1. Haiiti nnomuane GUrypsl, orpaHuueHHON rpadukaMu GyHKIUH.

2. Haiitu niomanp GUrypsl, OorpaHH4€HHON JIMHUSAMM, 33JJaHHBIMHA YPAaBHEHUSIMU B IOJIIPHBIX KO-
OpAMHATAaX.

3. Haiitu 06bem Tena, o6pazoBaHHOTO BpameHueM puryp. [[1s HedeTHhIX BapHaHTOB — OTHOCH-
TesbHO ocH 0X, sl YeTHBIX BApUAHTOB — OTHOCUTENBHO ocH (Y.

4. BBIUUCIUTH JUIMHBI YT KPUBBIX:
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a) 3a/1aHHBIX YPAaBHEHUSIMU B IPSIMOYTOJIbHOM CHCTEME KOOPAMHAT;
0) 3a/JIaHHBIX YPAaBHCHHSIMU B TOJIIPHBIX KOOPAMHATAX — JJISI YETHBIX BAPUAHTOB,
YpaBHEHUSMH B ITapaMeTpuuecKor popmMe — JIIsl HEYETHBIX BAPUAHTOB.
5. BerauciauTh miomaau moBepXHOCTH, 00pa30BaHHOMN IIPH BpaIlleHUH BOKPYT ock X KPUBOIA.
6. BBI‘II/ICJII/ITL HGCO6CTBCHHBI€ I/IHTeI‘paHBI NN yCTaHOBI/ITL nux paCXOI[I/IMOCTb.
7. Pemmuts 3a1a49y ¢ GU3HYECKUM COJIEP)KAHUEM.
Ycnosus 3amad

1) y=x*/2, y=1/1+x%) 2) r=sin’gp 3) x* =2y, y=[X
4a) y=e*, 0<x<In5 46) r=3(1-singp) -7/2<p<-xl6
5) y=1/x, 3<x<4 6) TL }xlnzxdx

1 (2x—1)\/F—1 0

7) OpmHOpOHBI cTepkeHb anuHoM 21 uMeer maccy M, MarepuanbHas TOYKa Macchl M pacroo-
’KEHa Ha CepeMHHOM IEPIEeHANKYIIpE K CTePKHIO Ha paccTosHuu B ot ero cepeannsl. C kakoit
CHJIOHN CTEp>KEHb MPUTITUBAET TOUKY?

KparHble, KpMBOJIMHETHbIEe HHTETPAJIbI
2 2y

1. Vi3MeHUTH MOPSIOK HHTErpUpOBaHus B ABoitHOM uHTerpaie [dy [ f (X, y)dx.
0 y-2

2. BerauciauTh 00beM Telna, OTPAaHHYECHHOTO IIOBEPXHOCTSIMH X2 + y2 =4X, 7=X, Z=3X

3. BBIUMCIUTh MEXaHUYECKHE XaPAKTEPUCTUKH TUTACTHHBI - YCIIOBHS, 3a/Ial0IINE TUIACTHHY:
AABC, A(0;0), B(=3;0), C(0;1) Haiiti X, Y,.

4. BerauciuTh paboOTy CHIOBOIO MOJISI BJOJb ITYTH, 331aBaeMOro JIMHUEH | B HarpaBiieHHMH BO3pac-
Tanus mapamerpa t: cuma F = (X°;y—z%;X), ypaBHeHHe KpPHBOi
x=t, y=t"-1,2=2t,0<t<2.

5. Hamucats u nposeputs Gopmyny I'puna mns nons F u konTypa Tpeyronsuuka ABC :

6. KoopauHaTs cusl  (Xy; —2X%) , koopauHaTsl Touek A(L1), B(2;3), C(0;2).

ITo 00bIKHOBEHHBIM I (pepeHIHATBLHBIM YPABHEHUSAM

Bapuant Ne 30

Pemnts ypaBHeHUS:

1. (1+ cosx)/siny +1dx =cosydy/(1+cosXx),

2. (x*+xy)dy —(2xy + y*)dx =0,

3. (e? +1)dx+(siny+xe¥)dy =0,

4. Pemuts 3amauy Komm: Xy —y=—Inx, y(2)=1.
5. Pemmuts ypaBHenune Y —(ctgx)y” = ctgx.

Pemmts YpaBHCHUHA:

6. y'+4y =2x?,

7. y'—4y =e* +cos2x—sinx,

X

14 ! e
+

9. Peruth KpaeBylo 3amauy: Y’ —6y +5y=e>(x+1), y(0)=1,
y)=1.

10. Haifti coGcTBeHHBIe 3HaUCHHS A 1 COOCTBEHHBIE byHKIIN Y
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samaun: y"+122y'+404°y=0, y(0)=0, y@)=0.

11. Pemmts ypauenue Yy +Xy'+2y = x>.

12. Pemmwmth cuctemMy ypaBHEHUI

=

Y1' =Y, _2y1_X2’
y, =4y, +3X.

IIo Teopun BepossTHOCTEH

VY cOopuuka umerorcs 10 nperaneil, Mano OTIMYAIOIIMXCS MO BHEIMIHEMY BuAy. M3 HuUX 6
netaneit nepBoro copra, a 4 — Broporo. KakoBa BEposSITHOCTb TOTO, UTO CPEIH B3STHIX HayAauyy
5 neraneit 3 okaxyTcsi IepBOro copra’?

B ypHe 7 yepHbIX mIapoB U S5 KeJNTHIX 1IapoB. HallTh BEpOSATHOCTH TOTO, YTO CpeIy Hayaady
W3BJICUCHHBIX 4-X I1apOB OKAXKETCs 00JIee 2-X JKEINThIX.

BeposiTHOCTh 0TKa3a KaKJI0TO M3 HE3aBUCHMO PAOOTAIOIIMX AJIEMEHTOB AJIEKTPUUECKOM Ienu
pasna P = 0,05. Haiitu BeposTHOCTb 6e30TKa3HOIN PabOTHI JIEKTPUIECKOI 1IETIH.

1

|_|
Ha nByx crankax oOpaOaTbIBaiOTCs OJHOTUIIHBIE  JIeTalId. BeposSTHOCTb M3rOTOBJICHUS
CTaHJApTHOW JETalu JJis mepBoro cranka pasHa 0,96, a mns Broporo cranka - 0,92. [leranu
CKJIaJbIBAIOTCSI B OHOM MeCTe, IPUYEM IEPBBI CTaHOK M3roTaBiuBaeT B 1,5 pa3za MeHblile
nerane, yeM BTOpod. HaliTm BEpOATHOCTH TOro, 4TO B3STas HayAady JACTAIb OKAXKETCA
HECTaHapTHOM.
BeposiTHOCTH TOrO, 4TO Hayjgauy B3siTas JeTalb U3 MapTUU cTaHaapTHa, paBHa 0,92. Haiitu
BEPOATHOCTb TOTO, YTO CPENM B3SATHIX HAayAaudy ILIECTH JETaJed HEe MEHEE IBYX OKaXyTcs
HECTaH/IapTHBIMHU.
BepositHOCTh O€30TKa3HOM paboThl Kaxjaoro n3 700 He3aBUCHMMO pabOTAIOIIUX HJIEMEHTOB He-
KoToporo ycrpoiictBa paBHa 0,85. HaliTu BepOATHOCTH TOTO, YTO BBIUIYT U3 CTpos oT 80 10
120 anemenToB; poBHO 100 31€MEHTOB.
VYcTpolicTBO cOCTOMT U3 4-X 3JIEMEHTOB, paOoTaromMX HE3aBUCUMO JpYyr OT Jpyra.
BeposiTHOCTh HaZie)KHOW pabOTHI KaXK/10T0 3J€MEHTa B 01HOM ucnbiTaHuu paBHa 0,9. CocTaBuTh
3aKOH pachpenesieHus TUCKPETHOU CIy9ailHOW BETHMYUHBI X - YUCJIa OTKA3aBIIMX JIEMEHTOB B
OJITHOM OIIBITE.
HezaBucumeble cnyyalinble BeTUUYUHBI X U Y 3aJaHbl psiiaMu pacipeieeHusl.

2 15 2‘3 151 0 2

Y

x|

01 ] 03 | 02
)

‘ 0,3

0,2
P
o 2
Haiitu cpenHee kBaapaTnueckoe oTkiaonenue penmmanapl Z =2X ° —3Y |
YCTpOICTBO COCTOUT U3 4-X HE3aBHCHMO PabOTAIOIIMX OJHOTUITHBIX SIEMEHTOB. BeposSTHOCTS

HaJEeKHOM paboThl Kaxaoro nementa pasHa 0,995. HaliTu BeposTHOCTH TOTO, YTO PabOTAIOT
HE MEHEE TPEX DIEMEHTOB.

10. Cnyyaiinas BenmnurHa X 3ajaHa TUNIOTHOCTHIO BEPOSITHOCTEH:

0 npu x<0,
f(x)=<a(x*+2x) npu 0<x<1,
0 npu x>1.

Haiitu xo03((uIMeHT «d «, HWHTErpajJbHYI0 (QYHKIUIO paclpeaeieHus
F(x), M(X), D(X) u BepositHOCTh momaganus X B untepsai (0,2; 0,8).
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11. Ha cranke usroraBnuBaercs aetanb. Ee anmuna X - cnydaiiHas BeIM4HMHA, paclpeAesieHHas 1o

HOpMaJbHOMY 3aKOHY ¢ mapamerpamu: =20 cm, o =1,1 cm. HaiiTu BepoATHOCTH TOrO, 4TO
JUIMHA JeTaiu 3akiodeHa Mexay 19 cm u 21,1 cM. Kakoe oTKIIOHEHWE NJIMHBI A€Talu OT d
MOKHO TapaHTHpoBaTh c BeposTHocThio 0,9; 0,99? B kakux mnpexnenax OyayT Jexarb
MPAKTUYECKHU BCE pa3MeEpPhI JIeTalient ?

Ilo MaTeMaTHYeCKOH CTATHCTHKE

Jnist Kak10ro BapuaHTa Tpedyercs:

1. TlpeacTaBUTh ONBITHBIC JAHHBIEC B CTPYIIIUPOBAHHOM BHE, pa3OMB Ha K paBHOOTCTOSIIMX da-
CTUYHBIX HHTEPBAJIOB.

2. Haiitu sMnmpudeckyro QYHKIMIO paciipe/ie/ICHUs U IIOCTPOUTH €€ Tpaduk.

3. TIocTpouTh MOJMIOH M THCTOIPAMMY OTHOCHTEIBHBIX YaCTOT.

4. BBIYMCIWTH METOJOM IPOW3BEICHUI YKMCIIOBBIE XAPAKTEPUCTUKU BBIOOPKH: BBHIOOPOUYHYIO
CPEJIHIOI0, BHIOOPOYHYIO M HMCIPABICHHYIO JIHCIICPCHH, BBIOOPOYHOE CpeaHee KBajpaThdie-
CKOE OTKJIOHEHHE, KOI((PHUIIMEHTH ACHMMETPHH M IKCIIECCA.

5. HaiiTh TOYEYHBIE OICHKH ITaPaMETPOB HOPMAIILHOTO 3aKOHA PacIpee/ieHHs U IIOTHOCTh
BepositHocTer f(X).

6. IlpoBepuThb, COINIACYETCS JIM NPUHMMAEMasi THIIOTE€3a O HOPMAJILHOM paclpeleeHUd TeHe-

paIbHOM  COBOKYITHOCTH C SMIIMPUYECKHM paclpeiesieHueM BBIOOPKU, HCIONb3Ysl KpUTE-
puu Iupcona u Konmoroposa (npu ypoBHsx 3Haunmoctu 0,05; 0,01).

Haiitu uHTepBanbHbIC OLIEHKH apaMeTPOB HOPMAIBHOIO 3aKOHA pacrpeiesieHus], IPUHSIB J10-
BEPUTEIBHYIO BepossTHOCTE ¥ = 0,95 1 0,99.

3ananue
Pe3ynbTathl peructpauu cpeHei dKCITyaTallMOHHON CKOPOCTH JBHKEHHsI aBTOOYCOB Ha

MEXIYTOpPOJHBIX MapUIpyTax NPEICTaBIECHbI B BUI€ BAPUAIIMOHHOTO psJia B TA0IHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 331 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 411 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepum ounenku:

- OIIEHKA «3aYTEHO0)» BBICTABIISICTCSA CTYICHTY, €CIIM OH PETYJSIPHO B TEUCHHE CeMeCcTpa MpeJICTaB-
JISIT PEIIeHUS 3a/1a4, BBITOJIHUII MOJTHOCTHIO BCE 33JIaHUSI U UX 3alllUTUJI, OTBETUB Ha BOIPOCHI Mpe-
IOJTaBAaTENIS;
- OLICHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYJEHTY, €CJI OH HEPETYJISIPHO B TEUEHHE CEMECTpa Ipe -
CTaBJISLI PEIICHUS 3a7a4, BHITIOJHUI 3aJaHUsl HE TTOJIHOCTHIO WJTM BOOOIIE HE TIPEICTABIISI pabOThI

Ha MPOBCPKY, JOMMYCKACT CYIICCTBCHHBIC HCTOYHOCTH B OTBCTAX HA BOIIPOCHI IMPCIIOAaBaTCIIA.
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Ilpunoscenue

CprKTypa U CoACpPKaHUuEC TUCHUIIJINHBI «MaTemaTukKa»

110 HAIIPpAaBJICHUIO ITOAT'OTOBKHU

23.05.01 «Ha3emHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA»

Crenmann3anus
«ABTOMOOMJIH H TPAKTOPbD»

KBanudukamms (CTeneHb) BBITYCKHUKA:

Crneumajauct

dopma 00yueHus

3aounas

Buabl yueOHoil padoThl,

=
? g g BKJIIOYASI CAMOCTOSITEJILHYIO Buasl camocTosiTe/IbHOM PadoThI (I:)Tl;r_bl
Pasnen % % 2 padoTy CTy1eHTOB, CrynenrToB crammm
/n S T 3 U TPYA0EMKOCTh B Yacax
A | m/c | Jga6 | cpC | KCP | K.P. | K.IL | PTP | Pepepar | Kip | 3 | 3
IlepBblii cemecTp
O030p Tem, n3y4aemMbIX B IEPBOM Ce-
MecTpe.
11 Martputibl, 1eHCTBUS HaJl MAaTPULIAMHU. 1 2
' Omnpenenurenu, ©X CBOWCTBA U BBIYUCIIC- 40
Hue. Pemienus cucrem TMHEHHBIX ypaBHE-
HUH.
00630p 3amay, Bxoasammx B PI'P No 1. 1
1.2 | Beigaua 3aganuii nepsoro 3tana PI'P 2 +
Nel.
Bexkrtopsl. JInHelHbIe onepanuu HaJl BEK-
1.3 | Topamu. ba3uc u koopauHATHI BEKTOPA. 2
CkaJisipHOE, BEKTOPHOE M CMEIIAHHOE 1 50




MIPOU3BE/ICHUS BEKTOPOB, NX CBOMCTBA
Jluneitapie mpoctpancTBa. COOCTBEHHBIS
3HAYEHUS U COOCTBEHHbIE BEKTOPHI MaT-
pHIIBIL.

Kpussie BTOoporo nopsiaka. diuic, napa-
0oa, runepOosa, X CBOWCTBA U ypaBHE-
nus. [IpuBenenue obiiero ypaBHeHUS
KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKO-
MY BUJY.

1.4

00630p 3ama4, Bxoasammx B PI'P No 2.
Bbinaua 3aganuii BToporo 3rana PI'P
Nel.

1.5

[Ipenen mocnenoBaTenbHOCTH U QYHKIUH.
TexHrKa BBIYMCIIEHUS IPENICIIOB.
[IpousBoanasi. OcHOBHBIE MpaBuiia u Gop-
MYJIbl BBIYMCIIEHUS IPOU3BOJHOM.

30

1.6

0O0630p 3a71a4, BXOAAIIMX B IIEPBBIN dTal
PI'P Ne 3.
Brigaua 3agannii PI'P Ne2.

1.7

WccnenoBanne QpyHKMii 01HON iepeMeH-
HOMW M MOCTpOeHue rpaduKoB.

24

1.8

00630p 3a7a4, BXOASIIMX BO BTOPOM dTam
PI'P Ne 2.
Brinaua 3aganuii PI'P Ne 3.

d)opma ammecmauuu

Bcero yacoB nmo gucuuninae
B NIEPBOM ceMecTpe

8 10

144

PI'P

Bropoii cemecTp

2.1

0O0630p TeM, H3y4aeMbIX BO BTOPOM ce-
MecTpe

DYyHKUUS HECKOJbKHUX IepeMeHHbIX.
Yactueie mpousBogubie. [lomubiit nudde-
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pennman. IIpousBogHbIC CITOKHONU (PYHK-
LU HECKOJIbKUX MEPEMEHHBIX

YactHble npou3BoaHbIE U U hepeHIIHabI
BBICIINX MOPsAAKOB. [IpousBogHas o
HanpapjeHUI0. ['paguent. DkcTpemym
(YHKITMY HECKOJBKUX TIEPEMEHHBIX

40

2.2

00630p 3aga4, Bxoasmux B PI'P Ne 3
Brigaua 3aganuii PI'P Ne 3.

2.3

.HeomnpeneneHHbIi HHTErpall U €ro CBOM-
crBa. OO1iee npecTaBIeHUE O METOAAX
uHTerpupoBanus. OnpeeneHHblil nHTe-
rpai. [IpuioxeHus onpeneseHHOro UHTe-
rpaia. KpaTHble nHTerpasnbl

60

2.4

00630p 3ama4, Bxoasmux B PI'P Ne 4
Brigaua 3aganuii PI'P Ne 4.

44

2.5

Yucnosslie psiibl. OCHOBHBIE TOHSTHSL.
Crenennsble psibl. Paznoxenue QyHKIuii B
creneHHble panbl. Paasr Telnopa.

2.6

00630p 3ama4, Bxoasmumx B PI'P Ne 5
Brigaua 3agannii PI'P Ne 5.

d)opma ammecmauuu

Bcero wacoB no aucuuruiMHe
BO BTOPOM CEMECTpe

10

144

PI'P

Bcero uyacoB Ha mepBoM Kypce

18

18

288

PI'P

Tpernii cemecTp

3.1

00630p TeM, U3ydyaeMbIX B TPETbEM CEMECT-
pe.

4

54
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JuddepeHnnanbabie ypaBHEHUS TIEPBOTO
nopsaka. 3agada Komm.

3.2

00630p 3agau nepsoro stana PI'P Ne 6.

Boinaya 3aganmii nepsoro 3tana PI'P Ne
6.

3.3

Huddepenunanbupie ypaBHEeHHS N-0T0 T10-
pslIKa C HOCTOSTHHBIMU KO3 HUIMEHTaMH.

54

3.4

00630p 3agau BToporo 3tana PI'P Ne 6.
Boinaya 3aganuii BToporo 3rana PI'P Ne
6.

3.5

Cuctemsl muddepeHnaIbHbIX YpaBHEHUN

36

lDopma ammecmauuu

Bcero yacoB no quciuninae
B TPETHEM CEMECTPE

10

8

144

PI'P

YerBe

ThIi ceMeCTp

41

O030p TeM, H3y4aeMbIX B YeTBEPTOM
cemecrpe.

Crnyyaitnsie coObiTusa. Onpenenenus Bepo-
aTHOCTH. OCHOBHBIE TEOPEMbI TEOPUH Be-
pOfITHOCTel\/JI H CJICACTBUS U3 HUX.

40

4.2

0O0630p 3a71a4, BXOJAIINX B EPBbIH dTaIl
PI'P Ne 7.
Beigaua zananuii PI'P Ne 7.

4.3

Crny4aiiHble BETMYUHBI. 3aKOHBI pacrpee-
neHus. YucioBble XapaKTepUCTUKH CITY-
YaHBIX BEIMYMH.

40

4.4

00630p 3a7a4, BXOASIIMX BO BTOPOH dTam
PI'P Ne 7.

4.5

OcHoguble  3a0auu  MamemMamuyeckou
cmamucmuxu. Beibopounviii memoo. I ene-

40
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panvHas co8okynHocms u evloopka. Illo-
cmpoenue IMRUPUYEcKoll QYHKYuU pac-
npeoeienuss blOOPKU, NOAUSOHA U SUCNO-
2pammbl OMHOCUMENbHBIX YACHOM.
Toueunvle u unmep8aibHbIE OYEHKU NAPa-
Mempoe pacnpedeneHus.

0O0630p 3a71a4, BXOAAIIMX B IIEPBBIN dTall

46 | PI'P Ne 8. 2 +
Beigaua zananuii PI'P Ne 8.
IIposepka npasoonodobus cmamucmuye-

4.7 | cxux eunomes. dnemeHmuol KOPPEIIYUOHHO- 2 24
20 U pecpecCUOHHO20 AHAU3A.

48 00630p 3a1a4, BXOJSAIINX BO BTOPOU ATl 4

" | PTP Ne 8.
Dopma ammecmayuu
Bcero uacoB no aucuuruimHe 9
B YETBEPTOM CEMECTPE 8 10 144 PTP
Bcero yacoB Ha BTOpoM Kypce 18 18 3
288 PI'P

Bcero 4acoB no JUCHUILINHE HA IEPBOM 36 36 576 p]gp

U BTOPOM Kypcax.
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