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1. Ilesu ocBOEHHA THCIHUILINHBI

K 0CHOBHBIM 1e1IM OCBOCHHUS TUCHUILTUHBI «MaTeMaTHKa ClIeyeT OTHECTH:
® BOCIHTAHHE y CTYJEHTOB 00IIEi MaTeMaTH4YECKOI KyIbTYpHI;
® TpUOOpETEeHHE CTYJICHTAaMH IIUPOKOT0 KPyra MaTeMaTHYECKUX 3HAHUH, YMEHUH U HAaBBIKOB,
® pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K MHIYKTUBHOMY M JIEAYKTHBHOMY MBIIIICHHIO HAPSIy C
pa3BUTHEM MaTeMaTH4eCKOW MHTYHINH;
® YMCHHE CTyJCHTAMH DPa3BHBaTh HABBIKH CAMOCTOSATENBHOTO M3Yy4CHHs Y4eOHOH M HaydHOMH
JUTEPATyphl, COACPIKALICH MaTeMaTHYECKHUE CBEICHUS U PE3YJIbTaThI;
® TIOATOTOBKY CTYIEHTOB K JICATEIbHOCTH B  COOTBETCTBUM C  KBaIH(UKAIMOHHOW
XapaKTepUCTHKON OakajaBpa IO HANpaBJICHUIO, B TOM 4YHCIe (GOPMUPOBAHHWE YMEHUH
UCIIO0JIb30BaTh OCBOCHHBIE MATEMaTUYECKHE METOIbI B TPO(HECCHOHAILHON EATEIIbHOCTH.
K ocHOBHBIM 3a/1a4aM OCBOCHUS JUCIUIIINHEI «MaTeMaTHKay ciaeIyeT OTHECTH:
® OCBOGHHME CTYJCHTAMH OCHOBHBIX  IIOHATHH, METOAOB, (GOPMHUPYIOIIUX  OOMIyIO
MaTeMaTHYECKyIO TIOATOTOBKY, HEOOXOMMYIO /ISl YCIICIIHOTO PEIICHNS IPUKJIAIHBIX 3aa4;
e (dopMupoBaHue y CTyJeHTa TpedyeMoro Habopa KOMIETEHLHMH, COOTBETCTBYIOIUX €ro
HAaIpaBJICHUIO MTOJITOTOBKH 1 00ECIIEYNBAIOIINX €ro KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/AA.

2. Mecto ntucuuminnbl B crpykrype OOII 6akanaBpuara

Juctummza «MareMatrukay OTHOCUTCS K 6a30Boit yactu 61oka b1. Ee uzydenue
obecrieunBaeT U3y4CHHUE TUCIIUILINH

¢usuka;

UH(POpPMATHKA U OCHOBBI TPOrPaMMHPOBAHUS;

Tero(u3uKa;

COIIPOTUBJICHUE MaTEPHUAJIOB;

AIIEKTPOTEXHHUKA U AIIEKTPOHUKA;

METPOJIOTHS, CTAHJApTH3ALUS, CEPTUDUKALIHS;

HKOHOMUKA

CTaTHCTHYECKNE METO/IBI B METAJUTypIUH;

OpraHM3alys U IJIAHUPOBAHHE METAJUTYPIHYECKOTO SKCIIEPUMEHTA;
MeXaHHKa CIUIOIIHBIX CPel;

MOJIETTMPOBAHHE M ONITUMH3AIINS METAJLTYPTUIECKUX ITPOIIECCOB.

3. IlepeyeHb IVIAHUPYEMBIX Pe3y/abTATOB 00y4eHHsI 110 JMCHHUILIHHE,

COOTHEeCeHHbIE C IJIAHUPYEeMbIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHO NPOrpaMMbl

B pesynbrare 0OCBOCHUS TUCIUIUTHHBI y 00yJaromuxcs GopMHUPYIOTCS CIEAYIONNE KOMIETSHITNH 1
JIOJDKHBI  OBITh JIOCTUTHYTHI CIICIYIOIIUE pe3yabTaThl OOy4YeHHs Kak J3Tanm (HOPMUPOBAHHS
COOTBETCTBYIOLIMX KOMIIETECHIIU:



Kona

B pe3yabTaTte ocBoeHHs1 00pa3oBaTeIbHOI

IMepeyeHs NIaHUPyeMbIX pe3yJbTATOB

KOMIICTEHIIUHU NporpamMMsbl 00y4yarwIuiics K0JKeH 00J1a1aTh 00yuyeHusl Mo TUCHUILIHHE
OIlK-1 CrocoOHOCTRIO pelaTh 3a/1auu MPO(hEeCCUOHANBHON | 3HATH: OCHOBOIIOJIAraroue TEOPETUUCCKUE
JIeSTeIbHOCTH, IIPUMEHSSI METOIbI MOIETTUPOBAHMS, | TIOJOXKEHUS,  MPEAYCMOTPEHHBIE  MPOrPaMMOM

MAaTEMAaTHYCCKOT O aHalin3a, CCTCCTBCHHOHAYYHBIC U
O6H.ICI/IH)KCHCPHBIC 3HaHUA

JUCHUINIMHBI, POJIb 1 3HAYCHHUE OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX JUCLUILINH,

YMETh: HCIIOJIb30BAaTh OCHOBHBIC
€CTCCTBCHHOHAYYHBIX JUCITUIIINH,
MAaTEMATHYCCKOI'O aHaJIM3a JJIsL
(byHZ[aMCHTaIIBHBIX O6H_ICI/IH)KeHepHBIX 3aaa4,

MOACIINPOBAHUA (bYHI[aMeHTaIIBHBIX
00IIeHH)KEHEPHBIX.
4. CTpyKTYypa M coJep:KaHue JUCHUILINHBI
OO0mass TpPyJOeMKOCTh IUCHUIUIMHBI COCTaBiseT 9 3adeTHBIX eAuHuI, T.e. 324

akamemuueckux daca (m3 Hmx 100 wacoB aymutopHas paboTa CTyIeHTOB U 224 4YacoB —
CaMOCTOSITEJIbHAs).

Ha mepBom kypce BeIIeNnAOTCs 64 yaca Ha ayaUTOPHYIO paboTy cTyneHTOB W 152 yaca Ha
CaMOCTOSITENIbHYIO padoTy: B MEPBOM ceMecTpe 28 yacoB Ha ayJUTOPHYIO paboTy cryaenToB u 80
yaca Ha CaMOCTOSTEIbHYIO PaboTy; BO BTOPOM ceMecTpe 36 4YacoB Ha ayIuTOPHYIO padoTy
CTYJCHTOB U 72 Yaca Ha CaMOCTOSATEIbHYIO paboTy.

Ha BTOpOM Kypce B TpeTbeM ceMecTpe BBLICIAIOTCS 306 9YacOoB Ha ayAUTOpPHYIO pPaboTy
CTYJEHTOB U /2 Yaca Ha CAMOCTOSITETIbHYIO paboTy.

Paznens! nucnumiunel «MaTteMaTuka» U3y4aroTcsi Ha IEPBOM M BTOPOM Kypcax.

IlepBbiii cemecTp: nekiun — 20 4acoB, MpakTUYECKHE 3aHATHS — 8 yacoB, (hopmMa KOHTPOJIS -
3ayer.

Bropoii cemecTp: nexnuu — 18 yacoB, mpakTudeckue 3aHATHSI — 18 yacoB, hopma KOHTPOIIS
- 9K3aMeEH.

Tperuii cemecTp: JIeKIuU — 8 4acoB, MpaKTUUECKHE 3aHATHS — 28 4acoB, opMa KOHTPOJIS -
IK3aMEH.

Conep:xanue pa3aesioB TUCHHILINHBI
IlepBrIii cemecTp

BBenenue
[Ipenmer, 3amaun U coaepxaHue TUCHUIIMHBI. OCHOBHBIE ATAIbl PA3BUTHUS JUCIHUILINHBI.
CTpyKTypa Kypca, €ro MECTO U pOJib B MOJTOTOBKE CIEIUATIUCTA, CBSI3b C IPYTUMH JUCHUTUIMHAMM.

3aKOHBI
METO/IBI
peuieHus

BJAaJA€Tb: MCTOJaMHU MAaTCMAaTHYCCKOI'0O aHaliu3da H




Paznen 1. DiieMeHTBI JIMHEHHOI aJredpbl

Tema 1.1. MaTpuubl 4 onpeaeTuTe M.

[lonstne marpunpl. Buasl Matpun. JleiictBus Hag maTpunaMu. Onepanuu HaJl MaTpULlaMy
1 uX cBoMcTBa. ONpenenuTeNn, X CBOMCTBA U BhIUUCIeHU. [IoOHATHS MIUHOpa B anre0panveckoro
JOTIONTHEHUS. Pa3noxeHue ompenenuTeNs MO SJIeMEHTaM CTPOKH WM CTojiOua. Beraucrnenue
ONpEETUTENEH Pa3INYHOrO MOPSAIKA.

Tema 1.2. O6paTHast MmaTpuua.

OOpaTHas MaTpulia U aJrOpPUTM €€ BBIYUCIICHUS. DJIeMEeHTapHble MpeoOpa3oBaHus MaTpULL.
[IpuBeneHre MaTPUITLI K TUATOHAIBHOMY WIIA TpanelueBUAHOMY BUAy. MaTpuuHas Gopma 3anucu
CHCTEMBI IMHEWHBIX aIreOpandecKuX ypaBHEHHH. PaHT MaTpHIIbI.

Tema 1.3. Pemrenue cucteM JHHEHBIX aJredpanyeckux ypaBHeHHUii.

Cuctembl JUHEHWHBIX anreOpandecKuX ypaBHCHHH, OCHOBHBIE TIOHSTHS PEIICHUS,
COBMECTHOCTU U HECOBMECTHOCTH CHUCTEMBI. PemieHune CUCTEM JIMHEMHBIX YPAaBHEHUW METOJOM
Kpamepa, metomom oOpaTHO¥ Martpuiibl, MetogoMm ['aycca. IIpoBepka mpaBUIBHOCTH pEIICHUH.
Teopema Kponekepa — Kanemnu. Pemienrie mpou3BOJIbHBIX CUCTEM JIMHEWMHBIX YPaBHEHUN METOJ0M
I"aycca. Pemenne 0THOPOAHBIX CUCTEM JJUHEUHBIX YPABHEHUM.

Paznen 2. DiieMeHTHI BEeKTOPHOI ajredpbl

Tema 2.1. JIuneiiHple onepanuu HajJ BEKTOpaMH, UX CBOcTBa. JInHelHbIe KOMOMHAINN
BEKTOPOB. JIMHEHHAas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB. ba3nc cucTembl BEKTOPOB.
Paznoxxenue BekTopa mo 6asucy.

Tema 2.2. CxansipHO€, BEKTOPHOE M CMEIIIAHHOE TIPOU3BECHUS BEKTOPOB, UX CBOMCTBA.
VYcnoBust OpTOrOHaIBLHOCTH, KOJUTMHEAPHOCTH, KOMIIAHAPHOCTH BEKTOPOB.

Tema 2.3. Jluneitasie npoctpanctBa. basuc. [IpeoOpazoBanre MaTpuIlbl THHEHHOTO
orepaTopa mpu nepexojie ot 6asuca k 6azucy. CoOCTBEHHBIC 3HAUECHUSI M COOCTBEHHBIE BEKTOPHI
MaTpPHULIBI.

Pa3nen 3. [Ipsimble 1 KpHBbIe BTOPOT0 NMOPsi/iKa. YpaBHEeHUE NMPAMBIX U IJIOCKOCTEH B
NMPOCTPAHCTBE.

Tema 3.1. Paznuunbie ciocoObl 3a7jaHus IPSIMOI1 Ha TUIOCKOCTH. Y CIIOBUS MapalIeIbHOCTH
U TIEPIIEHANKYISIPHOCTH TPSIMBbIX.

Tema 3.2. Dnnunc, mapaboiia, runepboa, ux cBoMcTBa U ypaBHeHuUs. O01iee ypaBHECHHE
KpuBOil BTOporo nopsiika. [IpuBeaenne ypaBHeHUsI KpUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY
BUTTY.

Tema 3.3. YpaBHEHHE IPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

Pa3gen 4. KommjiekcHbIE YACJIA H MHOTOYJICHbI

@opMBbl 3aMUCH, ONEpalMi HaJl KOMIUIEKCHbIMU unciamu. @opmyna Myapa. Pasnoxkenue
MHOTO4YJIeHa Ha MHOKUTeNn. OCHOBHAs TeopeMa anreOphl.

Pa3zgen 5. DaeMeHTHI MATEMATHYECKOI0 AHAJIN3A

Tema 5.1. UucnoBas nocnenoBaTenbHOCTb. [Ipenen uncinoBoil mocaeaoBaTeaIbHOCTH U €T0
cBorictBa. Oynkmus. [Ipenen ¢ynkimuu. OCHOBHBIE TeopeMbl O Tipeaenax (GyHKIuU. [lepBwiii 1
BTOpOIl 3amedarenbHble Tpenenbl. CpaBHEHHE OECKOHEYHO MallbiX U OCECKOHEYHO OOIBIINX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJjlble BETMUHHBI.



Tema 5.2. HerpepbsIBHOCTD (DYHKIIMI B TOUKE U HA MPOMEKYTKe, TOUKU pa3pbiBa (yHKINH,
uX Kiaccudukaius. ACUMOTOTH Tpaduka QyHKIHMHN, MX KiIacCUpUKAIUS, YCIOBUS CYIIIECTBOBAHUS,
METO/bI HaXOXKICHHSL.

Tema 5.3. IlpomsBogHass ¢GyHKIHH. ['eOMETpUYECKUH W MEXaHUYECKUU  CMBICI
npou3BoaHoW. [lpaBuna nuddepenurpoBanust u GopMynbl BBIYMCICHUS MPOU3BOAHBIX. Tabmuia
IPOM3BOJHBIX OCHOBHBIX JJIEMEHTapHbIX (YHKIMHA. BbluncieHue mNpou3BOAHBIX (QYHKIIHM,
3aJJaHHBIX PA3JIUYHBIM 00Pa30M.

Tema 5.4. Jluddepennman. IlpowsBogubie u auddepeHuansl  BhICIIUX TOPSIKOB.
[TpuG>xeHHbBIC BRIYMCICHUS C TIOMOIIBIO AU depeHITnanoB.

Tema 5.5. PackpeiTe HeonpezaeneHHocTell pasnuuyHoro Ttuna. IlpaBuio Jlomumrans.
®opmyna Teiinmopa Pa3nokeHuss OCHOBHBIX 3JeMEHTapHBIX (QYHKIUNU 10 (Gopmyne MakiopeHa.
[TpubnuxeHHbIe BRIYUCIECHUS C TOMOIIBIO Gpopmysl Teitnopa.

Tema 5.6. OcHoBHble TeopemMbl AU EPEHINATEHOTO HCUUCIEHUSA. MOHOTOHHOCTH
¢ynkuuu, skcTpemymMbl HeoOXoauMble M JTOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyMa. MccnenoBanue BoiykiaocTr rpaduka Gyakmuu. Touku nepernda rpaduka QyHKITUN.

Tema 5.7. O6mas cxema uccieqoBanus (QYHKIMHU U TOCTpoeHHs ee rpaduka. CoicTBa
GbyHKIMI, HempephIBHBIX Ha oTpe3ke. Hanbounbiee n HanMeHblliee 3HaueHus (YHKIIUU Ha OTPE3KeE.

Paznen 6. IudgdpepenuuanbHoe ncuucaeHue pyHKIUUE HECKOJIBKUX MepeMEeHHbIX

Tema 6.1. OyHKIIUSA HECKOIBKHX NepeMeHHBIX. [Ipemen m HempepblBHOCTH. OCHOBHBIC
CBOWCTBAa HempepbiBHBIX  (QyHKuuA. YactHele mnpousBoanbie. [lomublii  auddepeHnmar.
[Tpon3BonHbIE CIIOKHOW (QYHKIHMHM HECKOIBKMX IEpEeMEHHBbIX. YacTHble MNPOU3BOAHBIE U
nuddepeHmasl BRICINX mopsakoB. Teopema IIBapua.

Tema 6.2. [IpousBoanas no Hanpasienuto. ['paguent. KacarenpHnas k kpuBoil. KacatenbHas
IUIOCKOCTh M HOpMallb K moBepxHocTH. @opmyna Teinopa. DkctpeMyM (YHKIMHM HECKOJIBKHX
nepeMeHHbIX. HeoOXoauMble U JOCTATOUHBIE YCIOBHS SKCTPEMYMA.

Bropoii cemecTp
Pasznen 7. UHTerpajibHoe HCHUCIEHHE

Tema 7.1. IlepBooOpa3nas. HeonpeneneHnuplit HHTErpajl u ero cBoricta. Tabmuia
MHTETPAJIOB OT OCHOBHBIX AJIEMEHTAPHBIX QYHKIMUNA. MeTo 1 HeMOCPEICTBEHHOT'O HHTET PUPOBAHMUS.
Meron HHTErpUpOBaHMS C IIOMOINBKD 3aMEHbl IIEPEMEHHOM, MOABEACHUEM TMOJ 3HAK
muddepenimana. MeToa HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBanue pallioOHAIbHBIX AP0oOel HHTETPUPOBAHUE HEKOTOPHIX BUIOB UPPAIIOHATIbHBIX U
TPUTOHOMETPUUYECKUX (PYHKLIUH.

Tema 7.2. 3anaum, NpuBOASIINE K MOHATUIO ONpEAEIEHHOro MHTerpana. OnpeneseHHbI
UHTErpajll, €ro CBOWCTBA. YCIOBHUS HMHTEIpUPYEeMOCTH. MHTErpanm ¢ NEpeMEHHBIM IIPEIEIOM
uHterpupoBanus. ®opmyna Heiorona — JleitOHumna. 3ameHa MepeMEHHOHW B OMpEIEICHHOM
UHTETpaIe.

[TpunokeHus onpeesIeHHOro HHTETpajia B TEOMETPUN U MEXaHUKE (BBIYMCIICHUE TUIOIIAAeH
IUIOCKUX (UTYp, JUTMHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIE WHTErpajbl MEPBOTO M BTOPOro poaa (1Mo OeCKOHEYHOMY
IPOMEXYTKY, OT HEOTPAaHUUYEHHBIX (PYHKIUI Ha KOHEYHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, NpuBOASIIME K NOHATHUAM KpPaTHBIX U KPUBOJIMHEHHBIX HHTETPAJIOB.
JIBOWMHOM W TPOMHOW HMHTErpalibl, UX CBOMCTBA. BbluMCIEHHE NBOMHBIX MHTETPAJIOB MOBTOPHBIM
MHTETPUPOBAHUEM.

Tema 7.5. OmnpeneneHue KPUBOJIWMHEHHBIX HWHTETPAJIOB IEPBOIO M BTOPOTO poOjaa, MX
cBoiicTBa M BbluMciaeHUS. OnpeneneHue NOBEPXHOCTHBIX HHTETPAJIOB, UX CBOMICTBA, IPUMEpPHI
BBIYHCIICHHUS.



Paznen 8. YucioBble M PyHKIMOHAJIbHbIE PS/IbI

Tema 8.1. Yucnosble psasl. CxomumMocTs M cymMma psaga. HeoOxomumoe ycioBue
cxogumocTu. JlelictBusa ¢ psgamu. CBOMCTBA YHCIOBBIX PSAIOB. 3HAKOIMOJOXKUTEIbHBIC PSIbI.
I'apmonnueckuit pan. [IpuzHaku cpaBHEHUS.

Mertoap! uccae10BaHNus CXOAMMOCTH MOJIOKUTENbHBIX psAA0B: npu3Haku lamambepa, Koy,
MHTETpajbHbIN Npu3HaK Komm.

Tema 8.2. 3nakouepenyrouecs psabl. llpusnak JleiiOnumna. AOGcCoONIOTHAasE M yCIIOBHAs
CXOJIMMOCTB 3HAKOTIEPEMEHHBIX PsiioB. O000menHbie mpusHaku Janambepa u Komm.

Tema 8.3. Cremennsle psasl U ux cBoiictBa. Teopema AOens. MHTepBan u paauyc
cxogumoctu. {uddepenurpoanue U UHTETPUPOBAHUE CTEIIEHHBIX PSIIOB.

Tema 8.4. Psner Teitnopa u Makiiopena. YcnoBue pazinoxumoctu GpyHkuu B pan Teinopa.
Paznoxxenne HekoTopbix GyHkmuii B psag  Teimopa. IlpuMmeHeHWE CTENEHHBIX pPSAOB B
NpUOJIMKEHHBIX BBIYUCIICHUSX.

Tperuii ceMecTp
Pa3nen 9. O0bikHOBeHHbIE TU( PepeHInaTbHbIE YPABHEHUSI

Tema 9.1. JluddepeHunanbHble ypaBHEHHs IE€pBOrO Mopsaka. Baexenue. 3anauun,
npuBoadne K Au(p@depeHIualbHbIM YPaBHEHUSM IepBOro mnopsaka. OCHOBHBIE TMOHSTHS
OOBIKHOBEHHBIX JU((epeHInaNbHBIX ypaBHEHHN rnepBoro nopsaka. IloctanoBka 3amaun Komm.
Teopema cyiiecTBOBaHUS M €IWHCTBEHHOCTH pemieHus. OOIiee W 4acTHOE pEeIIeHUs, OOmuid u
YacTHBIA MHTErpabl. ['eoMeTprUYecKil CMBICT OOIIETro HHTETpaa.

VYpaBHEHUs C pa3lIeNAIOIUMMUCS TEPEMEHHBIMU, OIHOpOAHbIE AHUpdepeHnnanbHbIe
yYpaBHEHHMsI, ypaBHEHUS B TIOJIHBIX JU(PepeHIraIax.

JIuHeitHble 11.y. mepBoro nopsiaka u ypasHeHusi bepuyiiu. Penienne TMHEHHBIX ypaBHEHUH
METO/I0OM BapHallly IPOU3BOJIBHOM IIOCTOSHHOM, METOOM IIPpOU3BeAeHUM bepHyruin.

Tema 9.2. [uddepennumanpapie ypaBHEHHS BbICIIMX mopsakoB. Dopmbl  3amucu
nuddepeHIaIbHOr0 ypaBHeHUs: n-ro nopsaka. Obmee u yactHoe pemeHus. [locraHoBka 3ama4u
Komm, kpaeBoii 3agaun. IHTErpupoBaHre METOIOM IMOHM>KEHUS MOPSIKA.

Tema 9.3. Jluneiinoie omHOponaHbIe MU(QEpeHIATbHbBIE YpaBHEHUS N — TO TOpPsIKA.
OO0mme CBOWCTBA PEIMICHWH JWHEHHBIX OJHOPOAHBIX Ju(GdepeHIInaIbHbIX ypaBHEHHUH N — TO
nopsiaka.  [loHsaTHe  (QyHAAMEHTATBbHOW  CHUCTEMBI  PEIIEHUH  JIMHEHHOrO  OJAHOPOIHOTO
T pepeHIMaIbHOr0 YpaBHEHUS N — ro NOpsi/iKa, €€ NOCTPOEHUE sl YPAaBHEHUH C MOCTOSTHHBIMU
KodpduurenTaMu. XapaKTepUCTUYECKOE YypaBHEHHE. BHA YacCTHBIX peIIeHUH JHUHEWHOTro
OJITHOPOJHOTO U (epeHINalIbHOIO YpaBHEHU N — o MOpsAKa B 3aBUCUMOCTH OT BHUJA KOpHEH
XapaKTepUCTUYECKOIO YPaBHEHUS.

JIuHeliHble HEOAHOPOAHBIE AU PepeHIINATbHBIE YPAaBHEHHS N — IO HOPsIIKA ¢ HOCTOSHHBIMU
kodpduurentamu. Teopema O CTPyKType OOILIETro pelieHus TakuxX ypaBHeHMHA. Merox mondopa
YaCTHOTO pemieHus (METOJ HEONpeaeNeHHbIX KOd(DPUIIMEHTOB) i Pa3IUYHBIX CICITHATBHBIX
BHJIOB IIPABOM YACTH.

Jlunelinble HeomHopoaHble nuddepeHImanbHble YpaBHEHUS BTOPOro mopsaka. Mertox
BapHaIluy MPOU3BOJIbHBIX MOCTOSIHHBIX.

Tema 9.4. KpaeBnsie 3a1aun. 3a1aun Ha COOCTBEHHBIE 3HAYCHUSI.

Tema 9.5. Pemenue nupdepeHInanbHbIX ypaBHEHUH C MepeMEeHHBIMU Kod(duuneHTamMu
Huddepennmanbroe ypaBHeHHE Oiiepa. [IpuMeHeHHe CTENEeHHBIX PSAIOB K WHTETPHUPOBAHUIO
Qg depeHIaIbHbIX YpaBHEHHH.

Tema 9.6. Cucrembl OOBIKHOBEHHBIX IU(PPepeHITNANTPHBIX ypaBHeHHH. OCHOBHBIC TOHSTHS.
HopmanbeHbple CcHCTEMBl JHHEWHBIX OJHOPOJHBIX W HEOAHOPOIHBIX UG (depeHIHaTbHBIX
ypaBHEHMH. PelieHne NMHEHHBIX OJHOPOJIHBIX U HEOAHOPOAHBIX CHCTEM OOBIKHOBEHHBIX
TuQdepeHIMaIbHbIX YPaBHEHUH ¢ TOCTOSHHBIMU KO3 (UITECHTAMH.



Paznen 10. Teopusi BeposiTHOCTEIH

Tema 10.1. BBenenue. DnemeHTH KoMOWHATOpuKH. [IpaBmiia CyMMbl U TNPOU3BEICHUS
koMOuHatopuku. CoequHeHUs (pa3MeEIIeHUs, IEPECTAHOBKH, COUCTAHNS).

[Ipeamer Teopum  BeposiTHOCTeH. Buasl  cinywaitHeix  coObiTmii.  Kitaccuueckoe,
CTaTHUCTUYECKOE U TEOMETPUUYECKOE ONPEICTICHUS BEPOSITHOCTH MOSBICHUS COOBITHS.

Tema 10.2. Anrebpa coObiThii. TeopeMbl CIOXKEHUS BEPOSTHOCTEH ISl HECOBMECTHBIX U
COBMECTHBIX COOBITHI, TEOpEMbl YMHOXXEHHUS BEPOSTHOCTEW Il 3aBUCHUMBIX M HE3aBHCHMBIX
coObiTuii. @opmMynsl monHOM BepositHOcTH, belieca m bepuymnu. JlokaneHas W MHTErpajbHas
TeopeMsl Jlamiaca.

Tema 10.3. Cnyuaiinple BenuuuHbl. [loHSATHE 3aKoHa pacHpeneNeHus] TUCKPETHOU
CITy4yallHON BETWYUHBI M CIIOCOOBI ero omucaHus. OCHOBHBIC 3aKOHBI PaCTPEEICHUS TUCKPETHOM
CIIy4aifHON BEIMYUHBI (TUTIEPreOMETPUIECKIN, OMHOMUATBHBIN, pactipenenenue [lyaccona).

Tema 10.4. UYwucrmoBble XapaKTEpPUCTUKU  JUCKPETHBIX  CIIy4alWHBIX  BEJIWYHH.
MaremaTnueckoe OKMJAaHUE M JUCIEPCHs CIyYallHbIX BEJIWYMH, UX BEPOSTHOCTHBIN CMBICT M
CBOMCTBA.

Tema 10.5. HenpepriBHble citydaiinble BeTuInHbL. IHTErpanpHas GyHKIHS pacipeecHusl.
[TnotHOCTH BeposiTHOCTEH. CBSA3h MEXKIYy MHTETPAIbHONU (DYHKIMEH pactpeneseHus U TIOTHOCTHIO
BEpPOSTHOCTEN. MaTeMaTuuecKoe 0KUIaHUE U AUCIIEPCHS] HEPEPBIBHOW CIIy4aliHOW BEJIMYUHBI.

OCHOBHBIE 3aKOHBI PacCIHpEleiICHUs] HENPEPHIBHBIX CIYyYalHBIX BEIWYMH. PaBHOMEpHBIi,
[IOKa3aTeNIbHBIA  3akoHbl. HopmanbHBIM 3aKOH pacupeneneHus. BeposaTHOCTH — nomagaHus
HOPMaJIbHO PACMpPEICICHHON CIy4ailHOM BEJIMYMHBI Ha MPOM3BOJIbHBIM KOHEUHBIA MHTEPBAJ, Ha
MHTEPBaJl, CHMMETPHUYHBIN OTHOCUTEIBHO CpEeAHET0 3HaueHUs1. [IpaBuiio Tpex curm.

Tema 10.6. IlpenenbHble TeOopeMbl Teopuu BeposiTHOCTe. HepaBeHcTBO YeOnimieBa.
Teopema UeoOniea. Teopema bepuymnu. Lientpanbhas npenenbHas Teopema.

Tema 10.7. [IBymepHas ciydaiilHas BEJIMYMHA. 3aKOH pacHpeleieHUs JIBYMEPHOU
ciyyaiiHol BennuuHbl. DYHKIMS pacnpeneneHus. BeposSTHOCTh monajaHus B 33JaHHYIO 00JIacTb.
JIByMepHasi TIJIOTHOCTh BEPOATHOCTH, €€ CBOWCTBA. 3aBUCHUMBIE W HE3aBHCUMBIE CIIydailHbIE
BeIM4YMHbL. KOoppensioHHbIE MOMEHTBHI.

Pa3zgen 11. MaremaTnueckas CTAaTUCTHKA

Tema 11.1. OcHOBHBICE 3a7a4ll MaTEMAaTHYECKOW CTATUCTUKH. BBIOOPOUYHBIN METO.
I'enepanbHast COBOKYMHOCTh M BbIOOpka. Tumbl BbeIOOpOK. CTaTHCTHUECKOE paclpenesicHue
BbIOOpKH. [locTpoeHne sSMmupuyueckod (DYHKIIMU paclpefeeHuss BBIOOPKH, TOJMTOHA |
TUCTOI'PaMMBbl OTHOCUTEJIBHBIX YaCTOT.

Tema 11.2. ToueyHble OIEHKHM TapaMmeTpoOB pacrpeaciieHus. TpeOoBaHUS K OIICHKAM:
HECMEIICHHOCTh, COCTOSITENIbHOCTh, 3 (GeKTUBHOCTh. BpiOopouHast cpemuss. BriObopounas u
UCIpaBJieHHAs JAMCIEPCHH. YTPOILIEHHbIE METOJbl pacuera CTaTHCTUYECKUX XapaKTePUCTHUK
BBIOOPKH.

WuTepBanbHble OLIEHKH. JloBEpUTEIbHBIA UHTEPBAI AJII MATEMaTHYECKOTO OKUIAHUS MPU
M3BECTHOM CPEJIHEM KBaJpaTH4EeCKOM OTKJIOHeHuu. Pacnpenenenune CteronaeHTa. JloBEpUTEIbHBIN
MHTEpBa JUIsl BBIOOPOYHOI CpenHell mpu HEM3BECTHOM CpEIHEM KBaJpaTUYECKOM OTKJIOHEHHHU.
Cryyaii Masoii BEIOOpKH

Tema 11.3. [IpoBepka nmpaBaonogo0us CTaTUCTHUECKUX THMOTE3. [IOHATHS cTaTUCTHYECKOM
TUIOTE3bl (MPOCTOW M CIOXKHOM), HYJICBOW M KOHKYPUPYIOIIEH THIIOTE3bl, OMIMOOK IEPBOrO H
BTOPOTO POJa, YPOBHSI 3HAYMMOCTHU, CTATUCTUYECKOTO KPUTEpHUs, KpUTHUECKOW oOsacTu, obiactu
npuHATHsA THnoTe3bl. Kputepmii y®> Ilupcona. IlpoBepka TIMIOTE3bI O HOPMAIbHOM 3aKOHE
pacnpeneneHus.

Tema 11.4. DnemeHTBHl KOpPPENSALMOHHOTO U PErpecCHOHHOro aHanmuza. OmnpeneneHue
MapaMeTpOB JUHEHHOMN CpeTHEKBAAPATUYECKON PErPECCUU METOIOM HAMMEHBIIINX KBAIPATOB.



5. Oﬁpa3OBaTeJ11>m,1e TEXHOJOIMH, MNPUMEHACMbIC IPU OCBOCHUH TUCIHUITIMHBI

Meroauka npenoaaBaHusi AUCHUIUIMHBL «MaTtemMaTukay U peanu3aiusi KOMIETEeHTHOCTHOTO
MOAXO0/Aa B M3JIOKEHUU U BOCHPUITHH MaTepHalla MpelycMaTpUBaOT MCHOJb30BAaHUE CIEMYIOIINX
AKTUBHBIX M WHTEPAKTUBHBIX ()OPM TMPOBENEHUS TPYMNIOBBIX, WHIUBUIYATbHBIX, AYAHTOPHBIX
3aHATUH B COYETAHMHM C BHEAYIUTOPHOM paboTON C 1Leiabio (OPMUPOBAHUS M Pa3BUTHA
poeCCHOHAIBHBIX HABBIKOB 00YJaIOITUXCSI:

® 3aIIWTa ¥ WHIWBUIYaTbHOE 00CYKIEHUE BBITOIHIEMBIX 3TAllOB PACUETHO-TPAPUIECKUX

pabor ;

® [PUBJICUCHUE JIYUIIUX CTYJI€HTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIHX.

® [OATOTOBKA, MPEJICTaBICHHE U 00CYXICHHE MPE3CHTALNN Ha CEMUHAPCKUX 3aHATHUSAX;

e oOpraHuzalus W NPOBEJCHHE TEKYIIero KOHTPOJIA 3HAHWM CTYIEHTOB B (opme

0JIAHKOBOTO TECTUPOBAHMSI;
® T[POBEICHHE WHTEPAKTUBHBIX 3aHATHUA 0O NPOLEAype NOATOTOBKH K HWHTEPHET-
TECTHPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

® ICIOJIb30BAHME WHTEPAKTHBHBIX (POPM TEKYIIETO KOHTPOJS B (hopMe ayaUTOPHOTO U
BHEAYJUTOPHOI'O NHTEPHET-TECTUPOBAHMS;

® UTOTOBBIM KOHTPOJb COCTOUT B YCTHOM 3K3aMEHE 10 MAaTEMATHKE C YUETOM PE3yJIbTaTOB
BBITIOJTHEHUS CAMOCTOSTEIBHBIX PadoT.

VYaenbHBI BeC 3aHATHH, MPOBOJUMBIX B HMHTEPAKTUBHBIX (hopMax, OMpeneNieH TJIaBHON
1eaplo  00pa3oBaTeNbHOM  MPOTPaMMbl, OCOOCHHOCTHIO KOHTHHTEHTA OOYYalOmUXCS |
CoJlep’)KaHWEM JUCHUIUIMHBI «Marematukay W B IenoM 1o auciuruimHe cocrtaBiusier 30 %
ayJUTOPHBIX 3aHATHH. 3aHATUS JIEKUMOHHOIO THIA COCTAaBIAIOT 42 % oT o0bema ayJUuTOPHBIX
3aHSATUH.

. OneHo4YHbIe CPeACTBA IJIsl TEKYLIero KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTaluu
110 UTOT'aM OCBOCHMS AUCHHUILUINHBI H y4eOHO-MeToAuYecKoe ofecniedyeHue CaMOCTOATeIbHOIM
PadoThI CTYICHTOB

B npouiecce 00yuenust Ha IepBOM U BTOPOM Kypcax HCIOJIb3YIOTCS CIEAYIOLIUE OLIEHOYHbIE
GOpMBI  caMOCTOSTENBHONW pPabOTHl CTYIACHTOB, OIICHOYHBIE CpPEICTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEXKYTOUHBIX aTTECTALUI:

B IICPBOM cemMecTpe
- TPU pacyeTHO-Tpaduyeckue padoThbl.

PacuerHo-rpaduyeckas padora Nel no JJuHeiiHON U BEKTOPHOM ajiredpe U aHAJIMTUYECKOI
reoMeTpHH.
KpaTkoe conep:xanue u 3Tansl pacdeTHO-Tpaduieckoi paboTh:
e Pemenue cucreM TUHEHHBIX anreOpandeckux ypaBHeHHH meTonamu ["aycca, Kpamepa u
00paTHON MaTpUIIHI.
e BekTopsl, AeiicTBUS Hall BeKTopaMu. CKaJsIpHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEACHUS
BEKTOPOB.
e [lpsmble u kpuBbie BTOporo nopsiaka. [IpsmMbie U MII0CKOCTH B IPOCTPAHCTBE.

PacueTrHo-rpaduyeckas padora Ne2 no MmareMaTHYeCKOMY aAHAJIU3Y.
Kpatkoe conepkanue u 3Tanbl pac4eTHO-TpadhUIecKOil paboThI:

e [lpenen uncnoBoit mocae0BaATEILHOCTH, IPEACT QYHKIIUH.

e lccnenoBanue GyHKIIMU Ha HEIPEPHIBHOCTb.

e Bpiuncienue npon3BOAHbIX QYHKINH.



e HccnenoBanue QyHKINH, TOCTPOCHUE TPA()UKOB.

PacueTHo-rpaduyeckasi padora Ne 3 no GyHKIHAM HECKOJILKHUX MepeMeHHbIX.
Kpatkoe conepxanue pacyeTHO-Trpaduieckoil paboThl:
e ODyHKIHNH HECKOJIBKHUX IEPEMEHHBIX.
e YacrHble npousBoaHbIe. [IpOU3BOIHBIC OT CIOKHBIX (PYHKITHIA.
e [Ipon3BoaHAas MO HANPABJICHUIO U IPAAUEHT. DKCTPEMyM (YHKIIMHU JABYX EPEMEHHBIX.

Bo BTOpOM cemecTpe
- IBe pacueTHO-rpaduyeckue padorsbl.

PacuerHo-rpaduyeckas padora Ne 4 1o HHTerpaJIbHOMY HCYHCICHHUIO.
Kpatkoe coneprkanue 1 3Tanbl pacueTHO-rpadudeckoil paboThI:
L4 MCTO,Z[BI HHTCTPpHUPOBAHUS. Brraucnenune HCOMPCACIICHHBIX UHTCTPAJIOB.
e [lpuioxkeHus onpeaeeHHbIX HHTErpaioB. McciienoBanue cXoquMOCTH HECOOCTBEHHBIX
WUHTErPaJIOB.

PacuerHo-rpadgmyeckas pabora Ne 5 mo psigam.

Kpatkoe coneprkanue 1 3Tanbl pacueTHO-rpadudeckoit paboTh:
e lccrnenoBanue CXOAMMOCTH YUCIIOBBIX PSAOB.
e lccnenoBaHue CXOAMMOCTH CTENIEHHBIX PsioB. Paznoxenne pyHKIUI B CTEIEHHBIE PSbIL.
e Paznoxenue B psg Pypbe NEpUOIUIESCKUX U HETIEPUOIUIECKUX (YHKITUI.

B Ttpernem cemecTpe
- TPU pacyeTHO-Tpaduyeckue padoThbl.

PacueTHo-rpaduueckas padora Ne 6 mo nudpepeHuNAIbLHBIM YPABHEHHUSIM.
Kpatkoe conepkanue pacdyeTHO-rpaduIecKoit pabOThI:
e Meroapl pemeHuit AuddepeHInanTbHbIX YpaBHEHUH IEPBOTO MOPSIKA PA3TUIHOTO THIIA.
e Meroapl pemeHnit tudepeHInaTbHBIX YPABHEHHI N-TO MOPSIAKA PA3TMYHOTO THTIA U
CHUCTEM.

PacuerHo-rpadguyeckast pa6ora Ne 7 1o Teopus BepoOSITHOCTEH.
Kpatkoe conepkanue pacdyeTHO-rpapuIecKoil paboThI:
e OmnpeneneHre BEpOSTHOCTEH CITydalHBIX COOBITHH.
e OmnpeneneHne 3aKOHOB PacIPEIEICHNs JUCKPETHBIX U HENIPEPBIBHBIX CIyYailHBIX BEJIMYUH
" UX YUCJIOBBIX XapPaAKTCPUCTHK.

PacyeTrHo-rpajduueckas padora Ne 8 mo MareMaTH4YeCKOM CTATUCTHKE.
Kpatkoe conepkanue pacyeTHO-rpaduueckoil paboThl:
e TlocTpoeHue sSMOUpUIECKON (PYHKIIMU pacrpeieieHus: BBIOOPKH, TOJUTOHA U TUCTOTPaMMBbI
OTHOCHUTEJBHBIX YacTOT.
e Pacuer cTaTHCTHYECKUX XapaKTEPUCTHK BEIOOPKH.
e TlocTpoeHue TMHUU PErPECCUU U OTIpeieIeHne BEHIOOPOUHOT0 KO3 PULIMEeHTa KOPPETISALHH.

OLeHOYHBIE CPENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOMPOCH U
3amanusi B (hopMe OJIAHKOBOTO TECTUPOBAHUS JJII KOHTPOJISI OCBOCHUS OOYJarONTUMUCS Pa3ieiioB
JUACUUIUIUHBL, ipueM PI'P.

OO0pa3ibl TeCTOBBIX 3adaHuii, 3amaHuii PI'P, KOHTpOJBHBIX BOMPOCOB W 3aJaHHM IS
MPOBEJICHUS TEKYIETO KOHTPOJIS, SK3aMEHAIIMOHHBIX OMIIeTOB npuBeAeHbI B [Ipunoxennn 2.



6.1. ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeIeHNUsI MPOMEKYTOUYHOH aTTeCTAlNU
o0y4Jaroumuxcs no aucuuIivinde «MareMaTuka»

6.1.1. IlepeueHb KOMMIETECHIIMI C yKa3aHWEM 3TaroB UX (OpPMHUpPOBAHUS B MPOIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI.

B pesynbraTte 0cBOCHMS AUCHUIUINHBI POPMUPYIOTCS CIEAYIOINE KOMIETEHIIUN

METOJbI MOACINPOBAHMA, MATEMATUYCCKOI'O aHaJIn3a, CCTCCTBECHHOHAYYHBIC 1

00IIIeNHXKEHEPHBIC 3HAHUS

Kon B pesyabTarte ocBoeHusi 00pa3oBaTeIbHON NPOrpaMMbl
KOMIIeTeHIIUH 00y4aronuiicsA10JIKeH 00J1a1aTh
OIIK-1 CriocoOHOCTBIO pemaTh 3aJau NpoeCCHOHATBHON AEATENIHOCTH, IPUMEHSS

B mpornecce ocBoeHust 00pa30BaTENbHON MPOTrPaMMBbl TaHHBIE KOMIIETCHIIMH, B TOM YHCIIE
UX OTJENbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCSI TOATAlHO B XOJE OCBOCHHUS OO0YYarOIIUMHUCS
JTUCIUTIINH (MOMAYJIEH), TPAKTUK B COOTBETCTBUM C YUYE€OHBIM IIJIAHOM W KaJICHIApHBIM Tpadukom
y4eOHOTO nporecca.

6.1.2. OnucaHue moka3sartejeil M KpUTepUeB OLIEHUBAHUS KOMIIETEH M,
(opMHUpYeMBIX 110 HTOraM OCBOEHH TUCIHUILINHBI, ONMCAHUE KA

OICHUBaAHUA

[Toxazarenem oneHMBaHUSI KOMIIETEHIIMM Ha pa3IMYHbIX 3Tanax ux GopMUpOBaHUS
SIBJISIETCSL TOCTHKEHUE 00YYAIOIIMMICS TIAHUPYEMBIX Pe3YyJIbTaTOB 00YUYEHUS 110 THUCIUTUIHHE.

Tloxka3areian

Kpurtepun onennBanus

3

4

OIIK-1 Cnioco6HOCTh pemiath 3aauu NpoheCcCHOHATBHOMN AESTEIbHOCTH, TIPUMEHSISI METO/IbI MOJICTTHPOBAHHS,
MaTeMaTHYEeCKOr0 aHaAJIM3a, €CTeCTBEHHOHAYYHBIC M 00IIenH)KEHEPHBIC 3HAHUS

3HATH: Oby4aromuiics Oby4aromuiics OO6yuatomuiics OO0yuaromuics
OCHOBOTIOJIAraroIIUe JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHPYET
TEOpPETUIECKUE MOJTHOE OTCYTCTBHE HETIOJTHOE JIOCTAaTOYHO MOJTHOE COOTBETCTBHE
TIOJIOXKCHUS, WJIA HEJIOCTATOYHOE COOTBETCTBHE riryOOK¥e 3HAHUS 3HAaHUI 3KOHOMHUKO-
MpeyCMOTPEHHBIC COOTBETCTBHC 3HAHUH | 3HAHUI MpOrpaMMe: | SKOHOMHUKO- MaTEeMaTHYECKUX
porpaMMont HSKOHOMHKO- JIOTTYCKalOTCS MaTeMaTHYECKHX MoJIeNeit, IOTHYHO U
JUCITUILTAHBL, POJIb U | MATEMAaTHYECKUX OIIINOKH, MOJIEJICH, OTBEYAeT | apryMEHTUPOBAHHO
3HAYCHUE OCHOBHBIX MoOJIeTICH: He MPOSIBISCTCS Ha BCE BOIPOCHI, B OTBEUACT Ha BCE
3aKOHOB CHoco0eH HEJI0OCTATOYHOE, TOM YHCIIe BOIPOCHI, B TOM
€CTECTBCHHOHAYYHBIX | apryMEHTHPOBAHHO M | TIOBEPXHOCTHOE JIOTIOJTHUTENBbHEIC. B | unce
JCIIMTLUINH; MOCJIEIOBATENLHO 3HaHHE TEOPHUH, TO e BpeMs IpH JIOTIOJTHUTEIBHBIE,
W3JaraTh MaTepHal, CYTH MeTOJIOB. [IJi1 | OTBeTe JIOMycKaeT MOKa3bIBACT BHICOKHI
HETNPaBUILHO MOTTY9ICHUS HECYIIECTBEHHBIE YPOBEHb TEOPETHU-
OTBEUACT Ha MPaBWILHOTO OTBETA | MOTPEIIHOCTH WITH YECKOU MOJITOTOBKU
JIOTIOJTHUTENTLHBIE TpeOyroTcs JlaeT HEeJIOCTATOYHO
BONPOCHI WX 3aTPYI- | YTOUHSIONIUE TIOJTHBIC OTBETHI
HSIETCS C OTBETOM BOTIPOCHI.
yMeTh: HCTIOIL30BaTh | OOydJaroImmiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
OCHOBHBIC 3aKOHBI MTOKAa3bIBACT JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
€CTECTBCHHOHAYYHBIX | HEIOCTATOYHOE HETOJTHOE YaCTHYHOC YMCHHE TIPUMEHSTh
JUCIIUTUIAH, METOJIbI YMEHHUE MPUMEHSTh COOTBETCTBHE COOTBETCTBHE TEOPHIO K PEIICHUIO
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MaTeMaTHYeCKOTro HSKOHOMHKO- MpUMEHEHU ] CIICYIOIINX npejiaraeMbIX 3ajad,
aHaM3a JUIs pelieHusT | MaTeMaTHYECKUE HSKOHOMHKO- YMEHUI: IPUMEHSTh | MPaBHIBHO U TIOJHO
(byHIaMEeHTaIbHBIX MOJIEJN JUTSL OTICHKH MaTeMaTHYECKUX 9KOHOMHMKO- MPUMEHSTh
00IIenHKEHEPHBIX 3pPEKTUBHOCTH MoJIeNIeH st MaTeMaTHYeCcKHe HSKOHOMHKO-
3a/1ay; Pe3yIbTaTOB OIICHKH MOJICJIH JUISL OIICHKH | MaTeMaTHYECKUC
NeSATEIBHOCTH, a¢heKkTUBHOCTH 3¢ pekTuBHOCTH MOJEINH JUIsl OLEHKU
JIOITyCKaeT IpyObIe Pe3yIIbTaTOB pe3yJIbTaTOB a¢heKkTUBHOCTH
OLIMOKY TIPH nesiTeNnbHOCTH. B JeSITeITbHOCTH. pe3yIbTaTOB
pelleHH 33184 WIN pelleHnH 3a/1a9 YMeHHUs: OCBOCHHI, NeSITETbHOCTH.
BOOOIIIE peIIeHUS MOTYT CONIEP)KAaThCsl | HO JOITYCKAIOTCS CB00OIHO oTIepupyeT
3a/1a9 OTCYTCTBYIOT, rpyOBIC OIIHOKH, HE3HAYNTEITHHBIC IPUOOPETCHHBIMU
HETNPaBUILHO MPOSIBISCTCS OIINOKH, YMCHHSMH,
OTBEUACT Ha HEJ0CTAaTOYHOE HETOYHOCTH, MPUMEHSCT UX B
JIOTIOJTHUTEITEHBIC YMCHHE IPUMEHATh | 3aTPyJHCHUS MPU CUTYAIHSIX
BOIPOCHI, CBSI3aHHBIC | TECOPUIO K PEIICHUIO | PEIICHUU 3a/1a4, HE | TIOBBIIICHHOM
C U3TY4aBIIUMUCS B npeiaraeMbIX BIIHSIONINE HA CJIO’)KHOCTH.
Kypce 3ajad. o0mmui xox
MaTeMaTHYECKUMU penieHus
METOJIaMU H
MOJIEJISIMU HJTH
3aTPyIHICTCS C OTBE-
TOM
BJIa/IeTh: METOJIAMHU OO0yuaromuiics He OO0yuaromuiics OO0yuaromuics OO6yuaromuiics B
MaTeMaTHYeCKOTro BJIaJIeeT UITU B BJIaJICCT METOJIAMH | YAaCTUYHO BJaJieeT MOJTHOM 00BeMe
aHanm3a u COBEPIIICHHO MaTeMaTHYECKOTO METoIaMu BJIaJIEET METOIAMH
MOJICITUPOBAHHUS HEJI0OCTATOYHOM aHanm3a u MaTeMaTHYeCKOTro MaTEeMaTHYECKOTO
(hyHIaMEHTATLHBIX CTCTICHU BJIJICCT MOJICTTUPOBAHWSI TIPH | aHAJK3a U aHam3a u
OOIICMHKEHEPHBIX. METOJITaMHU OIICHKE MOJICTTUPOBAHUS TIPU | MOJACITUPOBAHUS MTPH
MaTEeMaTHYECKOTO a¢heKkTUBHOCTH OLICHKE OLICHKE
aHaJIn3a u pe3yIbTaTOB 3¢ PeKTUBHOCTH 3¢ PEKTUBHOCTH
MOJICJIMPOBAHUS TIPH | JEATEILHOCTH B pe3yIbTaTOB pe3yIbTaTOB
OLICHKE HETOJTHOM 00beMe, | EATEIBHOCTH, JESTSILHOCTH,

a¢heKkTUBHOCTH
pe3yNbTaToB
JeSTeIILHOCTH

JIOTTYCKAIOTCS
3HAYUTEIIbHEIC
OIIIMOKH,
TIPOSIBITSICTCS
HEIOCTAaTOYHOCTh
BIIaJICHUS
MaTeMaTU4eCKON
TEXHHUKOM,
HCIBITEIBACT
3HAYUTEIIbHEIC
3aTpyAHCHHS TTPH
NIPUMEHEHUU
HaBEIKOB B HOBBIX
CUTYaIIUsIX.

HaBBIKH OCBOEHBI,
HO JIOILyCKaroTCs
HE3HAYUTEJIbHbIE
OIIINOKH,
HETOYHOCTH,
3aTpyAHEHUs IpU
AHAIUTUYECKHUX
olnepanusix,
MepeHoCce YMEHU I
Ha HOBBIE,
HECTaH/IapTHbIE
CUTYaIUH.

CBOOOJHO MIPUMEHSIET
MOJTyYCHHBIC HaBBIKA
B CUTYaLUsIX
MOBBIIICHHON
CIIOYKHOCTH.

[ITxana oneHUBaHKs Pe3yIbTaTOB IPOMEXYTOYHOM aTTECTALMU U €€ ONUCAHUE:

dDopMa NPOMEKYTOYHOM aTTeCTALMU: 3a4eT.
[IpomexxyrouHast arTecTanus odydarommxcs B Gopme 3a4éTta MPOBOAUTCS IO Pe3ysIbTaTaM
BBITIOJIHEHUSI BCEX BHJIOB y4eOHOW paboThI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JHCIUIUINHE, TIPH 5TOM YYHUTBIBAIOTCSA PE3YNBTAThl TEKYIIETO KOHTPOJIS YCIIEBAGMOCTH B TEUCHHUE
cemectpa. OIeHKa CTENEeHU JOCTHKEHHS 00yJaloMMHCS TUTAHUPYEMBIX Pe3yIbTaToOB 00Y4YEHUs 1O

JTUCIUTIIINHE TIPOBOJUTCS TPETOaBaTeseM,

BEIYIIMM 3aHITHS 110 JAWCIUIUIMHE METOJIOM

3KCH€pTHOI>'I OLCHKH. IIo urtoram HpOMGX(YTOqHOﬁ aTTeCTanvu IO AUCHUIIIMHE BBICTABIACTCSA
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OLICHKA «3aYTCHO» UJIH «HE 3a4TEHO.

K mpomexyTo4yHO# aTTecTanmmuu JOMYCKAIOTCA TOJBKO CTYACHTHI, BHIMOJHUBIINE BCE BUIIBI
y4eOHOM paboTHI, MPEAYCMOTPEHHBIC padouell MporpaMMoOl IO JUCHUILIMHE «MartemaTukay —
(TIPOIITM MPOMEXYTOYHBIN KOHTPOJIb, BBITOJHIIIN PACUETHO — rpaduueckue paboThl.)

HIxana
OlleHUBaHUSA

Onucanune

BeimonHeHsl Bce oO0si3aTesbHbIEe YCJOBHSI TOATOTOBKHM CTYAeHTa K
NMPOMEKYTOUHOI aTTecTanuu, npeodycmompeHHbie npocpammou
Ooucyunaunsl. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHUI,
HAaBBIKOB  TPUBEJACHHbIM B  Ta0dMIaX  MOKa3aTeslsiM,  OIEpPUPYET
3auTeHo NpPUOOPETEHHBIMA 3HAHHWSAMH, YMEHUSMH, HaBBIKAMH, MPUMEHSIET WX B
CUTYallUsX TOBBIIIEHHON Cl0XHOCTU. [IpM 3TOM MOTYT OBITH JOIMYIIEHBI
HE3HAYUTENIbHbIC OIIUOKU, HETOYHOCTH, 3aTPyIHEHUS TMPU aAHATUTHUECKUX
orepanusix, MepeHoce 3HAaHUM W YMEHUH Ha HOBble, HECTaHJapTHHIE
CUTYaIH.

He BbimonHEHbl o00si3aTesibHbIE YCJOBHSI TMOATOTOBKHM CTYJAeHTa K
MPOMEKYTOYHOM aTTecTaAlMHM, npeoycCmMompeHHvle npocpamMmor
oucyunaunsl, NIV CTyneHT NEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUM,
He 3aureno YMGHHﬁ, HaBBIKOB IIPHUBCIACHHBIM B Ta0IUIax IIOKAa3aTeJisiM, JOIYCKAKTCA
3HAYUTEIIbHBIC OIUOKH, MPOSIBISETCS OTCYTCTBHE 3HAHWM, YMEHUN, HABBHIKOB
0 pALY MOKa3aTenel, CTYJAEHT UCIIBITHIBAECT 3HAYUTEbHbBIC 3aTPYAHEHUS [IPU
OINEPUPOBAHUHU 3HAHUSIMU U YMEHUSAMU IPU UX [IEPEHOCE HA HOBBIE CUTYALlUU.

®opMa NPOMEKYTOYHOM aTTeCTANMH: IK3aMeH

[IpomexxyTounast arrectanusi oOydJaronmuxcs B (opMe 3K3amMeHa MPOBOJIUTCA IO
pe3yNbTaTtaM BBIMOJHEHHS BCEX BUIOB yueOHOU pabOThI, MPEAyCMOTPEHHBIX yYEOHBIM TIAHOM I10
JTAaHHOW NTUCLMIUIMHE, TIPU 3TOM YUYUTBHIBAIOTCA PE3YJbTAThl TEKYILETO KOHTPOJS YCIEBAEMOCTH B
TeueHne ceMectpa. OIEHKAa CTENEHU JOCTHKCHHs OOYYaroONIMMICS TUIAHUPYEMBIX Pe3yJIbTaTOB
0o0ydeHus1 1O AWCIUIUIMHE MPOBOAMUTCS TPEMoJaBaTeieM, BEAYIIUM 3aHATHS TO TUCIUTIIINHE
METOJIOM JKCHEPTHOM oOueHku. [lo uToram mnpoMEKYyTOYHOM AaTTeCTalMd MO0 JUCLMIUIMHE
BBICTABJISIETCS OLICHKA «OTJIIMYHOY, «XOPOILIO», «yAOBIETBOPUTEIBLHOY» WIIU
«HEYAOBJIETBOPUTEIHLHO.
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MIxaja oneHnBaHuA

Onucanune

O1innyHOo

BreimonHeHsl  Bce  o0si3aTeSibHbI€  YCJOBHS  NOJATOTOBKH
CTY/JA€HTA K NMPOMEeKYTOUHOI aTTecTallUM, NpedyCMOMpPeHHbLE
npocpammou OUCYUNTIUHDL. Crynent JTEMOHCTPUPYET
COOTBETCTBUE 3HAHWH, YMEHHMH, HAaBBIKOB IIOKAa3aTelsIM,
NPUBEJCHHBIM B Ta0iMIax, OMNEpUPYET NPUOOPETCHHBIMU
3HAHUSIMHU, YMEHUSMH, HaBbIKAMHU, IPUMEHSIET UX B CUTYaIUAX
MOBBIIIEHHON CHOXHOCTU. [IpH 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYMTENIbHBIE OIMUOKH, HETOYHOCTH, 3aTPYJHEHHUS MpHU
MEpCHOCE 3HAaHUHN U YMGHI/II\/'I Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a4U..

Xopouio

BreimonnHeHsr  Bce  oOsi3aTeSibHbIe  YCJOBHS  NOJATOTOBKH
CTY/JA€HTA K NMPOMeKYTOUHOI aTTeCTaAllUM, NPedyCMOMPEHHbLE
npocpammou OUCYUNTIUHBL. Crynent JTEMOHCTPUPYET
COOTBETCTBHE 3HAHWH, YMEHHMH, HAaBBIKOB IOKA3aTeJsIM,
NPUBEJCHHBIM B Ta0iUIax, OMNEpUPYET NPUOOPETCHHBIMU
3HaHUSIMHU, YMEHUSIMH, HaBbIKaMH. B To ke Bpems mpu oTBeTe
JIOTMYCKaeT HECYIIECTBEHHBIE IMOTPEIIHOCTH, 3a/lauyd pEelIaeT ¢
HEJI0YeTaMM, HE BIUSIONIMMH Ha OOIIHI X0/ pereHus

Y 10BIETBOPUTEIILHO

BemmonHeHsl  Bce  00si3aTeSibHBIE  YCJIOBHS MOATOTOBKH
CTYIeHTAa K MPOMEKYTOYHON aTTecTAlMM, npedycMOmpeHHble
npocpammou OUCYUNTUHBI. CryneHt JEMOHCTPHUPYET
COOTBETCTBHE 3HAHWH, YMEHHMH, HAaBBIKOB IOKA3aTeJsIM,
MPUBEJACHHBIM B Ta0NMIaX, OMEpUPYeT MNPUOOPETCHHBIMU
3HAaHUSIMH, YMEHUSMH, HaBbIKaMid. HO TIOKa3bIBaeT HErlTyOOKHe
3HaHUS, TPU OTBETE HE JOMYyCKAaeT TIpyObIX OIIMOOK WM
MPOTHBOPEUYHUH, ONHAKO B (HOPMYTHUPOBAHHHM OTBETA OTCYT-
CTBYET [IOJDKHAS CBsI3b MEXKIY aHAIM30M, apryMEeHTalUed H
BBIBOJIAMH, B PEIICHHHM 3a7ad MOTYT COJIEpKaThCs TpyOble
omuOKu. Jlns TONydeHus TMPaBUIBLHOTO OTBETa TPeOyrOTCS
YTOYHSIIOIIHE BOTIPOCHI

HeynosiersopurensHo

He BbinonHeHbl o0s3aTeJbHbIE YCJOBHSI TOATOTOBKH
CTYAEHTA K MPOMEKYTOYHON aTTeCTALMM, npeoycMOmpeHHble
npocpammou  oucyuniunvl, WIIA CTyaeHT HAeMOHCTpUpYET
HEMOJIHOE  COOTBETCTBME  3HAHWUM, YMEHMH,  HaBBIKOB
NPUBEJCHHBIM B TaOMUIax, MJOMYCKAIOTCS 3HAYUTEIbHBIC
OLIMOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHWM, YMEHUM, HABBIKOB
[0 psiy NOKa3arelel, CTYAEHT MHCHbITHIBAET 3HAUYUTEIbHBIC
3aTpyAHEHUS [IPU ONIEPUPOBAHNN 3HAHUSMU U YMEHHSIMH.

DoHIbI OLIEHOYHBIX CPEICTB MpeacTaBIeHbI B MPUJIOKeHHH 2 K padoueii mporpamme.

7. Y4ueOHO-MeTOAMYECKOE U HH(POpMALMOHHOE 0O0ecnievyeHHne U CHUILINHBI

a) OCHOBHAsl JIMTeparypa:

1. IMucemennsnii JI.T. KoncnekT nekmnwmii mo BeICIIer MatemaTuke, 12-oe u3a. M.: Aiipuc-Ilpecc,

2013.
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2. 3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., MunocueB B.b., ITymkaps E.A. Kypc
MaTEeMaTHUKH JJI TEXHUYECKUX BBICIINX Y4eOHBIX 3aBenenuii. M.: MITY, 2012.

3. Munocuies B.b., Mapteinenko A.M., Jlsxosckuit B.A., 3yokoB B.I'. Kypc Beiciiei
MaTeMaTuku: YduebHoe mocoodue. Yacte 1.M.: MI'1Y, 2007; Yacte 2.M.: MI'1Y, 2007.
Yacts 3. M.: MTT1Y, 2011.

4. I'mypman B.E. Teopusi BepoATHOCTEM M MareMaTH4ecKas cTaTucTuka. 12-e m3a. crep. M.:
IOpaiit, 2013.

0) 10MOJTHUTEIbHAS JIUTEPATypa:

1. IMuckynos H. C. luddepennmansHoe 1 HHTETPATbHOE HCUNCICHUS JUTs BTY30B. B 2-X Tomax.

M.: UnTerpan - Ipecc, 2009.

2. byrpos f.C., Hukonbckuii C.M. Bricmias MmaTemMatuka: yaeOHUK JJIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

3. 3umuna O.B., Kupunos A.U., CansankoBa T.A. Beicias matematuka. M. 2008.

4. COopHHK 3a7a4 MO MaTeMaTUKe sl BTy30B. YueOHoe mocobue. B 4-x wactsx. // Ilox pen.
A.B. Edumona, A.C. ITocnienosa. M.: Hayka. 2003-2004.

5. UHTterpanbHoe HcuucieHHe (QYHKIUN OJHOH M HECKOJBKHX MEPEMEHHBIX. TeopHs IMOJIs:
METOAMYCCKUE YKa3aHWs W BapuaHTBl pacueTHo-Tpaduueckux pador // BogynoB M.A.,
Bbopomauna C.1., ITokazees B.B., Teym B.JI., Tkagerko O.U.. M.: MI'TY «MAMW», 2009.

6. Kypc nekiuit mo nuHEiHON ajareOpe M aHaIMTHYECKOH IeOMETpUH: yueOHoe mocodue. //
Kynpssues b.1O., Marsm B.U., [lokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN»,
2009.

7. Marematnueckuii ananus. Teopus npenenoB u auddepeHIaIbHOe UCUUCIIEHHE: OCHOBHBIE
TTOJIOXKEHUS TEOPUU, METOJIMUYECKUE YKa3aHHWsl M BapUaHTHhI pacuyeTHO-Tpaduueckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

8. Marssmr B.M. Psanel. Teopust m BapuaHThl pacdyeTHo-rpadguueckux pador. M.: MITY
«MAMMN», 2009.

9. I'mypman B.E. PykoBoCTBO K pelieHHIO 3a/1a4 110 TEOPHUH BEPOSTHOCTEH W MaTeMaTHIECKOM
cratuctuke. M.: Boiciias mkomna. 2006.

10. Koran E.A. O6pikHOBeHHBIEC U] depeHITnATBHBIC YPABHEHUS U ONIEPAIlMOHHOE HCUHCIICHHUE.
VYuebHoe nocobue no quctuminHe «MaremaThka» Ui CTyIEHTOB BCeX crenuaibHOCTed. M.
2006.

11. Koran E.A. YueGHoe mocobue no kypcy «Teopus ¢GyHKUMNA KOMIUIEKCHOW MEpeMEHHOU U
ONEpaIMOHHOE HCYUCIEHHE» [UIsl CTYACHTOB BCEX CIEHUATbHOCTEH M HaIlpaBlICHUS
MOATOTOBKH JUIUIOMHPOBAHHBIX CIEIUAINCTOB W 0akalaBpOB OYHOTO U OYHO-320YHOTO
otnenennii. M. 2011.

12. Koran E.A. DnemeHTBI Teopuu BEpOSTHOCTEH M MaTeMaTHMYeCKOW CTAaTHCTUKU. Y4eOHOe
nocobue mo gucuuiinHe «MaTemaThkay JUIsl CTyI€HTOB, 00y4aloUXCsl M0 CIENUaTbHOCTH
«ABTOMOOUIE- 1 TpakTopocTpoenue. M. 2007.

B) IPOrpaMMHoOe oOecrnieyeHue U HHTEPHET-PecypChl:

[TporpamMmmMHoOe obecriedeHe He MPETYCMOTPEHO.
HNHTepHeT-pecypchl BKIIOYAIOT YI€OHO-METOIMUECKIE MAaTEPUAIIbl B JIEKTPOHHOM BHUJIE,
npezcTaBiIeHHbIe Ha caiiTe mospolytech.ru B pazaene: «LleHTp MaTeMaTnyeckoro oopazoBaHMs»
(http://mospolytech.ru/index.php?id=4486);
BapuaHTbl KOHTpPOJBHBIX 3aJaHUl 1O JHUCLUIUIMHE TMPEACTAaBICHbl Ha  calTax:
http://i-exam.ru, http:// fepo.ru.
[Tone3nbie yueOHO-MeTOIMUECKHE H MH(OPMAITMOHHBIC MaTepUaIbl MPECTABICHBI HA
calTax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
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8. MaTepuaJibHO-TEXHHYECKOE 00ecneuyeHue TUCIIUNINHBI

MarepuanbHo — TexHMUYecKasi 06a3a yHUBepcUTeTa OOeCIeurBaeT MPOBEICHUE BCEX BHUIOB
3aHSITHA, MPETYCMOTPEHHBIX y4EOHBIM IJIAHOM M COOTBETCTBYET ICHCTBYIOIIUM CAaHUTAPHBIM U
MIPOTUBOIOKAPHBIM ITPABUJIAaM U HOPMAM.

Jnis ipoBeieHUs1 y4eOHBIX 3aHATUH UCIOIB3YIOTCS:

. JIEKIIMOHHBIE ayJUTOPUM U AyAUTOPUU I MPOBEACHMS MPAKTUYECKUX 3aHATHH, B
TOM 4YHCJE, OCHAIEHHBIE MYJIbTHMEIUNUHBIM OOOPYIOBAaHHEM [UJIsl TPOBEACHHS ayIUTOPHBIX
3aHTHIA (IPOEKTOP, HOYTOYK, MUKPO(GOH | T.1.);

. s paboThl CO CHEHHAIM3UPOBAHHBIM IPOrpaMMHBIM O0€CIedeHHEM BO BpeMs
WHTEPAKTUBHBIX IPAKTUYECKUX 3AHITUI UMEIOTCS KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

9. MeToanyeckue peKOMeHIAUMH IJIsl CAMOCTOATEIbHOI PadoThl CTY1€HTOB
Pa3nes: 3y1eMeHThI JIMHEIHON a1redpsbl

Martpuibl u onpenenurend. [Ipexae Bcero, CTyIeHT JOHKEH MOHTh, YTO MaTPHUIla — 9TO
TabnuIa yrcen (mpuueM dTa TabJIruia MOXKET UMETh OJIMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB, @ MOYKET
OBITH U MPAMOYTOJILHOI), a ONIPEeIETUTEINb- 3TO YHUCIIO, 3aMIUChIBAEMOE B BHJI€ KBaIpaTHON
TaOJUIIBI, TO €CTh OTMPEACITUTENN CYIIECTBYIOT TOJIBKO Y KBaJIDATHBIX MATPHII.

Crnenyet 00paTtuTh 0cO00€ BHUMAHUE HA OTMEPALIUI0 YMHOKEHUS IPSIMOYTOJIbHBIX MATPUI] U
MOHSITh, KAKUM TIOJy9aeTcs MOPSIOK MaTPHIIBI — IpousBeneHus. OCOOEHHOCTh MaTpPHIL TAKKe
COCTOWUT B TOM, YTO MPOU3BEJICHUE MATPUIL HE TIEPECTAHOBOYHO, TO €CTh AB = BA .Cnenyer
00s13aTeNIbHO YOAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIHE 3aJauH.

BaxxupiM siBnsieTcst moHaTue oOpaTHoi MaTpulbl. Hajmo 3HaTh ycinoBue CyliecTBOBaHUS
00paTHOW MaTpHIBl U aNropuTM ee moctpoeHus. Ilocie ee BhIYMCICHHS 1e1ecO00pa3HO JeNnaTh
IIPOBEPKY MPABUIIBHOCTU PELICHUS, BBIIIOJIHUB ONEPALNI0 YMHOXKEHUS A'A=E (momxHa
MOJIYYUTHCS €AMHUYHAS MAaTPHIIA)

[Tpu u3yueHuu ompeaenuTeseld HaZO YETKO YCBOUTH MOHATHUS MHMHOpA, alredpandyeckoro
JOTIONIHEHUS, 3HaTh MHOTOYHCIIEHHBIE CBOMcTBa onpenenutens. J[[ns OCBOGHHS TEXHHMKH
BBIYUCIICHUS OIpeaenuTeneil 1enecoo0pa3Ho, BBIOpAaB IMPOU3BOJIBHBIA ONpPEACTUTENb BBIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 Pa3IMYHBIMHU CIOCO0aMU, TPUMEHSISI Pa3IOKEHUE U MO0 CTPOKaM U
no cronbram. OOparuTe BHUMaHHE, KaKue CTPOKU (CTOJOLBI) MPEANOYTUTENbHEEe BHIOUPATh JUIS
PacCKpBITUSL  ONpPENeNUTeNsl, YTOOBl YOPOCTUTH €ro BbraucieHue. (OcoOeHHO 3PPEeKTHBHO
BBIUMCJICHHE OMPEACIUTENCH C MOMOIIBI0 3JIEMEHTAPHBIX MpPeoOpa3oBaHUil, MPUBOIAIIUX €T0 K
TPEYroJIbHOMY BH]Y.

[Ipu n3ydenuu perieHuit cucteM JTuHEHHbBIX anredOpanyeckux ypaHenuii (CJIAY) obpaTute
BHUMaHUeE, MPEeXe BCEro, Ha MOHATHE PEIIEHUsI CUCTEMBbI U YCJIOBHS CYIIECTBOBAaHHUS PEIIEHUN B
3aBUCHUMOCTH OT COOTHOIIECHUSI MEXIy PAHTOM MaTpPHIIbI, PAHTOM PACIIUPEHHON MaTPHUIII CHCTEMBI
U YHUCJIOM HEU3BECTHBIX W ypaBHeHHU. OOpaTUTe BHHMaHUE Ha YCJIOBHS MPUMEHEHUS (opMyIll
Kpamepa u wmeroma oOpaTtHOi wmarpuilel. BHuUMaTenbHO pa3depuTe MNPUMEPH  PEIICHHUS
IIPOM3BOJBHBIX CHCTEM JIMHEHHBIX aireOpanveckux ypaBHeHUH MeronoMm [aycca (BBeneHue
0a3MCHBIX U CBOOOIHBIX MEPEMEHHBIX ).

Pa3nes: DiieMeHTBHI BEKTOPHOI ajaredpbl

[Ipu u3ydeHun naHHOM TeMbl 0OpaTUTe BHUMAHUE HA JIMHEHHBIC OTepaluy Hajl BEKTOPaMH,
Ha TMOHSATHS JUHEHHON HE3aBUCUMOCTH WM JTMHEHHOW 3aBUCHMOCTH BEKTOPOB, Ha (DyHIaMEHTaIbHOE
MOHTHE 0a3uca BEKTOPHOTO IMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha Pa3lIoKECHUE
BEKTOpa 1o 0asmucy.

3HaTh ompeneNeHrue, reOMETPUUECKHE CBOMCTBA CKAISIPHOr0, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUSI BEKTOPOB, (DOPMYIIBI JJIsi UX BBIYUCICHUS B BEKTOPHOM U B KOOpAWHATHOU (opme.
OO0s3aTenbHO 3HATh M yMETh IPOBEPSTH YCIOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTU BEKTOPOB.
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Pa3gen: 3j1eMeHTHI MATEMATHYECKOI0 AHAJIN3A

[Tpu n3yuenun auddepeHnaIbHOT0 UCUNCICHUS (QYHKIIMA OJTHOM MEepeMEHHON 00paTute
BHUMaHUE Ha MOHATHE Ipenena pyHKIMH B TOUYKE U METOJBI €ro BeuucieHus. [Ipenen — ogHo u3
OCHOBHBIX MOHATUH MaTeMaTH4yeckoro ananusza. llpu BBWCJ},@HI/II/I npenenos GYHKUHHE HAJO,
TIPSXK/IC BCETO, BBIACHATH XapakTep HEONPCACTICHHOCTH | yr s 0-00,00—00,1 | . Urobb1 oBIAnETH

\ )

TEXHUKOHM pelIeHus 3a/a4y Ha BBIYMCIICHHUE MPEIEOoB, HA/lO 3HATh JBa 3aMedaTelbHbIX Ipesena,
TabJIMIly SKBUBAJICHTHBIX OECKOHEYHO MaJlbIX, MpaBmiio JIomuTas, pa3Iu4Hble TPUEMbI PACKPBITHS
HEOIPEIeICHHOCTe B 3aBUCHUMOCTH OT BHJAA (DYHKUMH M PEHIMTH JIOCTaTOYHO OOJIbINOE
KOJIMYECTBO 3a/1a4.

[Ipn wm3ydeHun TeM, TOCBSIIEHHBIX MPOU3BOMHOW u auddepeHimany GyHKIUU, HAIO
OCMBICJIUTh UX T€OMETPUYECKUIN CMBICI, IOHUMATh pa3iinyhe MeXAy HUMHU (auddepeHuuan - 3To
IJIaBHAs JMHEWHas 4acTh npupameHus (yHKimuu). TBepao 3HaTh (Kak TaONIMIy YMHOXKEHUS)
dbopmynel  nuddepeHIMpoBaHUS ~ OCHOBHBIX  JJIEMEHTapHBIX  QYHKOMA W TIpaBHIa
nuddepeHMpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBmio Au(depeHurpoBaHUS CIOKHOM
byHKIIUN).

OOparuTe BHUMaHUE TakXke Ha 0COOCHHOCTH AuddepeHurpoBanus QpyHKIUH, 3aJaHHBIX B
HesBHOU (popMe, mapaMeTpUUuecKH, Ha IpueM Jiorapudgmudeckoro audepeHnpoBanus.

Crenyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJITOPUTM MCCIIEOBaHUS (YHKIUNA U TIOCTPOCHUS
rpauKoB: oOmIpeneseHne TOYEK pa3pbiBa (M HMX KIacCH(UKAIMIO), acCHUMNOTOT Tpaduka
(BepTHKaJIbHOW, HAKJIOHHOHM, TOPHU30HTAIBHOW), HEOOXOAMMBIE U  JIOCTaTOYHBIC YCIIOBHS
MOHOTOHHOCTH (PYHKIIMH, CYIIECTBOBAHUS JIOKAJIBHOTO SKCTPEMYyMa, TPOMEKYTKOB BHIMYKIOCTH U
BOTHYTOCTH (PYHKIIMU U TOUEK Teperuda.

Pasznen: nudgepeHunaibHoe HCHUCTIeHHE QYHKINNH HECKOJIbKUX NePEeMEHHBIX

[Ipu wu3yyeHuum paHHOrO paszzena oOpaTUTe BHUMAHME HAa TO, 4YTO (QYHKIHA JBYX
MIEPEMEHHBIX HMMEET HAarjsJHbII T€OMETPUYECKUH CMBICI — 3TO NOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMmbIcauTh TOHATHS YacTHBIX MPOU3BOAHBIX W MOJHOrO auddepeHnmana u
0COOEHHOCTh WX BBIUMCIICHHS, OBJAJETh TEXHUKON BBIUMCICHUS MPOU3BOAHBIX OT CIOXKHOM
(GyHKIMN HECKOJIBKUX TNepeMeHHbIX. Cremyer oOpaTuTh BHUMAaHHME Ha TO, YTO IS (YHKLIHU

z S z(X, y)ZCMeH_IaHHI)Ie YaCTHBIC TPOU3BOAHBIE BTOPOTO MOPSAKA PaBHBI MEXIY COOOM:
0717 0°1

OX0y  Oyox

Jns QyHKIIMM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIMU B MPOH3BOJIHEHOM
HalpaBJIEHUU XapaKTEpU3yeTcss IPOM3BOJAHOM IO HANpaBICHHIO, a HaumOOIbIIas CKOPOCTh
u3MeHeHus (QyHKIuHM OyAeT B HampaBJICHUM BEKTOpa rpaaueHta. CiemayeT oOpaTUTh B ATOH Teme
BHUMaHHME Ha HEOOXOIMMOE M JOCTATOYHOE YCIOBMS CYIECTBOBAHUS JKCTpeMyMa (QYHKLIHHU
HECKOJIbKUX NIEPEMEHHBIX.

(Teopema IlIBapua), To ectb mopsAAOK AU PepeHInpOBaHNS HE UMEET 3HAYCHHUS.

Pa:meﬂ: HHTErpajibHOC HCYUCIICHHE

B uHTErpanbHOM MCUMCIIEHUH pelaeTcs 3ajadya, oOpaTHOW TOH, KOTOpasi paccMaTpHBaliach
B au(pdepeHInaIbHOM HCYHCICHUH HEoOXoauMo Haiitm mns nanHoi ¢ynkuum f (X) Takyro
GYHKIHMIO, TPOU3BOJIHASA OT KOTOpOMl Obuta Obl paBHA 3amaHHOW. MHTerpupoBanue (QyHKIUN —
JIOCTATOYHO CJIOKHBIM pa3fes MaTeMaTHKH, OBJIAZETh KOTOPHIM MO>KHO TOJIBKO, €CJIH CTYACHT
«BO3BMET» JOCTATOUHO OOJIBIIIOE KOJTMYECTBO UHTErPAIOB Pa3HOTO TUIIA.

Hano TBepao 3HaTh TaOnMIly MHTETPAJIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKLUH, OCHOBHBIE
METOJbl WMHTETPUPOBAaHMS (3aMEeHa TIEPEeMEHHOM, ToaBeAeHHEe Toa 3Hak auddepeHnnana,
UHTETPUPOBAHUE II0 YaCTAM, MPUEMBl BBIYMCICHHUS WHTETPAJOB OT PALMOHAIBHBIX ApoOeil, oT
pPa3HOTO THUIA TPUTOHOMETPUYECKUX () YHKIIHIA).
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Hamo ocMbIcIuTh €AMHCTBO TOAXOJAa K TIOCTPOCHMIO OIPEICIICHHBIX, KpPaTHBIX,
KPUBOJIMHENHBIX, TIOBEPXHOCTHBIX MHTErPAlOB — IIOCTPOEHUE HEKOTOPOH MHTErpaIbHOM CyMMBI U
IIPEACIIbHBIN IEPEXOL.

3HaTh TEOMETPUUYECKHM CMBICI M OCHOBHYIO (DOpPMYJIy BBIUHCIEHHUS ONpPEIEeICHHBIX
uHTerpaioB — ¢opmyny Hprotona — JleliOHuIa, reomeTrpuyeckrue U (pU3MUECKUE NPHIIOKEHHS
OINpENIEIEHHBIX U KpPaTHBIX HHTErpajoB, YMETb HAXOIUTh IUIOIAAb IUIOCKOW (QUIrypsl, UIMHY
KPHUBOH, 00BEM U TUIOIIAAb TOBEPXHOCTH TeJl BpaIICHUSI.

Pa3pnen: yncaoBbie U QYHKIHMOHAIbHBIE PAAbI

[Ipy wu3ydeHHMM [AHHOW TEMBI, IPEXAE BCETO, HANO OCMBICIWTH IIOHATHE CYMMBI
0OECKOHEUHOr0 psi/ia Kak Mpejesa Mocae10BaTeIbHOCTH YACTUYHBIX CYMM.

HeoOxomuMo cHavana HayuyuThecs KiIacCU(PUUUPOBATH pSAABI 1O THUIAM: YHCIOBBIC
HIOJIOKUTEIbHBIE, 3HAKOIIEPEMEHHbIE, (YHKIIMOHAIbHBIC, CTEIICHHbIE, TPUTOHOMETPUUYECKHUE DPsIJIbI
@ypbe. M3yunTh TEOpeTHUYECKHE CBEACHHUS: TEOPEMbI CPaBHEHHUsS, HEOOXOIMMBIC U JOCTaTOYHBIC
IPU3HAKA CXOJUMOCTH. 3HaTb M YyMETb IPHUMEHATH JOCTATOYHBIC IPU3HAKA CXOJUMOCTH
MOJIOKHUTETBHBIX PsiloB: pu3Haku [lamambepa, Komm, naTerpanbpubii npusnak Korm.

J1s 3HaKOUepeyIoUINXCsl PAI0B 0OpaTUTh BHUMAaHKUE Ha MOHATHS a0COIIOTHOM U YCIIOBHOM
cxoauMocTu. 3HaTh npu3Hak Jleltoauna u o6o0uiennsie npu3zHaku Jlanamb6epa u Komu.

Jlis cTeneHHBIX psAAOB 3HaThb TeopeMy AOens, onpeaereHWe HHTEpBajla M pajauyca
CXOAMMOCTH, OOpaTUTh BHHUMAaHHWE HA TO, YTO TpeOyeTcs HCCIelOBaHHE IOBEACHUS psla B
IPaHUYHBIX TOYKAaX MHTEpBajJa cXoauMocTH. OO0s3aTeNbHO 3HATh PA3JIOKEHHUS OCHOBHBIX
sneMeHTapHbIX QyHKIMHA B psaabl Teinopa n MakiopeHa U yClIOBHE pa3iokUMOCTH (QYHKIIMH B Psilt
Tewnopa.

Pa3znen: 00bIkHOBeHHbBIE TU(PepeHINATIbHbIE YPABHEHU S

N3yuenne  muddepeHnaibHblX  ypaBHEHHH  HWMEET  BaKHEWIee  3HAYCHHE B
MaTeMAaTHYECKON MOATOTOBKEe wHxkeHepa. OOBscHsAeTcss 3To TeM, 4to auddepeHnranbHbie
YpaBHEHHUS MPEACTaBISAIOT CO00M MaTeMaTHYeCKHe MOJENTU CaMbIX Pa3HOOOPa3HBIX MPOIECCOB U
SIBJICHUM, TaK KaK WX PEIICHUS MO3BOJISIIOT OMHCATh HBOJIOLMIO U3y4aeMOTo IMpoIlecca, XapakTep
MPOUCXOAIIMX C MATEPHAIbHON CHCTEMOM HW3MEHEHMH B 3aBUCHUMOCTH OT IE€PBOHAYAIBHOTO
COCTOSIHUS CUCTEMBI.

OTnuuuTenbHOe CBOMCTBO AM(dEepeHlnanbHbIX YPaBHEHUNH COCTOUT B TOM, YTO MPH HUX
WHTETPUPOBAHUU OOBIYHO TIONy4YaeTCsl OECUMCICHHOE MHOXKECTBO pelieHuid. J[ns ypaBHEHHS
MEPBOTO TOPSJIKA 3TO MHOXXECTBO OIMCHIBAETCA OJHOW MPOM3BOJBHON TMOCTOSHHON. YUTOOBI
BBIICTIUTh M3 OECKOHEYHOTO MHOXECTBA PEIICHUH TO, KOTOPOE OMUCHIBAET WMEHHO JIaHHBIH
npouecc, HeoOXOauMO 3ajaTh JOMOJHUTENbHYI0 HHGOpMAIUIO, HalpUMep, 3HaTh HadyalbHOE
COCTOSIHHE TpoIiecca. Takoe JOMOJHUTEIbHOE YCIOBUE HA3bIBACTCS HAYAIbHBIM YCIIOBHEM.

3amaya uHTErpupoBaHus nuddepeHnanbHOro ypaBHeHHs EPBOro MOpsKa COBMECTHO C
HavyaJIbHBIM YCJIOBHEM Ha3bIBAETCs HaYaIbHOM 3a7aue unu 3anayeit Komm.

Jns nuddepeHnnanbHbIX ypaBHEHUN IEPBOTO MOPSIKA CIEAYeT pa3InyaTh 00Iee, YaCTHOe
¥ 0c000€ pelICHNs, a TAaKXKe OOIINN, YACTHBIN U 0COOBI HHTETPAJIBI.

[Tpu MHTErpUpOBaHUU YpaBHEHUU MEPBOTO MOpPsIKA HAAO MPEXKAE BCEr0 OMPENEIUTh THII
YpaBHEHHUS, a 3aTeM YK€ MPUMEHUTHh TOT WJIM MHOU MeToJ pemieHus. Hamo o0s3aTensHO OCBOUTH
OpoueAypy NpHUBEIEHUS YypaBHEHUS TNEpPBOrO TMOpsAAKa K YPaBHEHHIO C pas3AelieHHbIMU
MEPEeMEHHBIMH, TaK KaK UIMEHHO TaKHe YPaBHEHHUS MOKHO HETIOCPEICTBEHHO HHTETPUPOBATh.

Hns muddepeHnranbHbBIX ypaBHEHUH N — To TMOpsAKa 00sS3aTeIbHO 3HATh MOCTaHOBKH
3anauyn Komru, kpaeBoit 3a1auu, 3aa4u Ha COOCTBEHHBIC 3HAUCHUSI.

B Teme, nocpsiiieHHOM TMHEWHBIM qubdepeHIHaTbHBIM YPaBHEHUSIM N — IO MOPAIKA, HAJIO
3HATh TEOPEMBI O CTPYKTYpE OOIIEro penieHus OJJHOPOJIHBIX U HEOHOPOIHBIX YPaBHEHHI, TaK KaK
OHM YKa3bIBaIOT MYyThb MOCTpOEHHs oOIiero pemeHus. OOpaTUTh BHUMAaHHME HA TO, YTO pEHICHHE
JUHEHHBIX OMHOPOIHBIX MU (EepeHITNANBHBIX YpaBHEHUH N — TO TOpSAKa C IMOCTOSHHBIMH
kod(duimenTaMu He TpeOyeT WHTETPUPOBAHUS, a CBOJUTCS K YHUCTO alreOpandeckod mpodrieme
HAXO0XJICHUS KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTHUUECKOTO ypaBHEeHHs. Hamo 3HaTh BUJ
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YAaCTHBIX PEUICHUN JMHEHHBIX OJHOPOAHBIX MU(QepeHINaIbHBIX YPaBHEHHH N — TO HOpsaKa ¢
IOCTOSSHHBIMA ~ KOO(Q(QHUIHMEHTAaMH B 3aBHCHUMOCTH OT BHJA KOpPHEH XapaKTepUCTHYECKOTO
yYpaBHEHHS.

Hano ueTko ysCHUTBH aNropuUTM MOCTPOEHUS YAaCTHBIX PELICHUH JIMHEHHBIX HEOJHOPOIHBIX
nuddepeHIMaIbHbIX YpaBHEHU METOA0M 1o100pa (METOI0M HeompeaeeHHbIX K03 puuueHTon),
0o0paTuB BHUMAHUE HA TO, YTO B A3TOM CJy4ae BUJ YaCTHBIX PEIICHUN HEOJHOPOJIHOIO ypaBHEHHUs
COOTBETCTBYET I10 CTPYKTYpPE 3aJaHHOHN IIPABOM YaCTH.

Pa3nen: Teopusi BeposiTHOCTEH

Jlisl yCTIenIHOTO OBNAJCHUS MaTEpUanoM JAaHHOTO pasfesia HeoOXOAMMO, NMPEKIE BCETo,
YETKO YCBOUTH OCHOBHBIC IOHSTHS TEOPHUH BEPOATHOCTEH, OYEHb LIMPOKO HCIOJIb3yEeMbIE B
Pa3IUYHBIX MPWIOKEHUSAX: TOHSATHE CIy4ailHOro COOBITHSI W €ro BEpOSITHOCTH, CYMMBI M
NPOM3BEACHUST COOBITHUH, TOHATUS CIy4ailHOW BENUMYMHBI M 3aKOHa €€ pachpeaeieHHs,
MaTeMaTUYECKOT0 OKUIAAHUS U AUCTIEPCUH CITy4ailHOM BETUYHMHBI.

Hano noHsITh, 4TO BEpOSTHOCTH — ATO YMCJIOBAasi Mepa CTENEHH BO3MOXHOCTU TOSIBICHUS
CIIy4aifHOro COOBITHS. 3HATh KJIACCMYECKOE, CTATHCTUYECKOE M TEOMETPHUYECKOEe OIpEeelIeHUS
BEPOSATHOCTH, CBSI3b M PA3IMYUE MEXAy HUMU. HecMOTpsi Ha BHENIHIOIO MPOCTOTY KIIACCUYECKOM
(bopMyITBI ONpeIeIIEH ST BEPOSTHOCTH Clay4aiHoro coowitust A: P(A) = m / n , HemocpeacTBEHHBIIH
MOJICYET YKclia N BCEBO3MOXKHBIX MCXOJOB HCIBITAHUS U M - Yuclia OJaronmpuUsTHBIX UCXOIOB
TpeOyeT nmpuMeHeHusi GopMyn KOMOMHATOpUKHU. [Ipw 3TOM B Ka)X[0i KOHKPETHOW 3ajavye Halo
MPOaHATU3UPOBATh, KAKOW THI COCIMHEHWN BO3HHKACT, KOTJa M3 HEKOTOPOTO MHOXECTBA
3JIEMEHTOB U3BJIEKAETCS APYroe MOJAMHOKECTBO (3TO MOTYT OBITh pa3MelIeHHUs], IEPECTaHOBKU MU
coueTanus). [Ipu BBIUMCICHHH BEPOSATHOCTEH CIOXKHBIX COOBITHI HAJO0 YMETh MPEJCTaBUTHh UX B
BUJIE CYMMBbI WJIHM MPOU3BEACHUS (UM CYMMBbI IIPOU3BENEHUIN) MPOCTBHIX COOBITUH W MPUMEHHUTH
COOTBETCTBYIOIIIE OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH.

Hano 4erko pa3nuuaTh TUIBI CTy4YailHBIX BEIMYMH — IUCKPETHBIC M HEIIPEPHIBHBIC M 3HATH
OCHOBHBIC 3aKOHBI HMX pacnpenencHus (OuHomMuanbHbIM, IlyaccoHa, THIEpreoMeTpHUYEeCKUi,
0c00EHHO, HOPMaJIbHBII 3aKOH pacipeaeIeHus).

s omucaHusi 3aKOHOB paclpezesieHus HEMPEePhIBHBIX CIYyYalHBIX BEIMYUH MPUMEHSIOT
UHTETPaIbHYIO (QYHKIIMIO PACIPE/ICICHUsT BEPOATHOCTEH CIy4aliHOW BeauuuHBl F(X) ¥ MIOTHOCTH
BepositHocTer  f(X). Hamo ycBOWTH ompeneneHusi, BEPOATHOCTHBIA CMBICI M CBOWCTBA JTHX
GyHKIHH, CBSI3b MEXTy HUMHU M pacdeTHbIC (DOPMYIIBI TSl UX OMPEICICHHUS.

Hano 3Hath ompenenenue, pacdeTHble (OPMYJbI M BEPOSTHOCTHBIM CMBICI OCHOBHBIX
YHUCIIOBBIX XapaKTEPUCTHK CIYYaiHOW BETUYMHBI — MAaTEMaTUYECKOTO OXKUIAHHS (CpETHEro
3HAYEHMs) U JUCHEPCUU (XapaKTEPUCTUKHU pa30poca BO3MOXKHBIX 3HAYEHUS CIIy4allHOM BEJIMYUHBI
OTHOCHUTEIJIBHO CPETHETO 3HAYCHU).

Pa3zgen: MaTemaTudecKasi CTATHCTHKA

[Ipy w3ydyeHUn MaTeMaTHYECKOW CTATUCTUKH HAJO TMOHATH, YTO OHA TECHEHIIMM 00pa3om
CBSi3aHA C TEOpPHUEH BEPOSTHOCTEH, W OOJIBIIMHCTBO €€ BBIBOJOB Oaszupyercs Ha NpeAeibHBIX
TeopeMax TeOpUU BEPOSATHOCTEH.

Bce xapaktepucTuku, u3ydaeMmMble B Kypce MaTEMATHUECKOHW CTATUCTUKH, SIBISIOTCS
CTaTUCTUYECKUMHU AaHAJOTaMU COOTBETCTBYIOUIMX XapaKTEPUCTHUK, PACCMaTPUBAEMbIX B TEOPHUU
BepOHTHOCTeﬁ, MOJIYYCHHBIMU Ha OCHOBC OrpaHUYCHHOIO quclia OIIBITHBIX JAaHHBIX.
CrnenoBarenbHO, €CIIH, HAIPUMEP, MAaTEMAaTUYECKOE OXKHUIaHNUE U JUCTIEPCUs CIIy4aiiHON BEJTMYHHBI,
HU3y4acMbIC B TCOPHUU BepOHTHOCTeﬁ, SABJIIFOTCA XapaKTCPHBIMU HCCJIy‘-IElﬁHBIMH qyucjiiaMu, TO HX
CTATUCTUYECKUE AHAJIOTH — BBIOOpOYHAs CpeAHsss U BBIOOpOYHAs (MM MCIpaBJiICHHAs) JUCTIEPCHS
ABJIAKOTCSA CJIy‘-IElﬁHBIMH BCJIMYHMHAMMH, 3aBUCAIIIUMU OT O6’beMa 1 TUIIa BBIGOpKI/I " PA3JIMYHBIMU JJIA
pPa3HBIX BEIOOPOK.

Haz:o O6H3&T€HBHO 3HATb U YMCTb BBIYUCIIATH TOYCUYHBIC OLICHKHW HCU3BCCTHLIX MMAapaMETpPOB
pacripeiesieHusl CIIy9aitHOW BETMYHMHBI - BHIOOPOUHYIO CPEAHIOI M BBIOOPOUYHYIO (MITH

19



HCIIPABIICHHYIO) AUCIIEPCHUIO, TaK KaK JIt00asi CTaTUCTUYECKass 00paboTKa CBOIUTCS, MPEXKIE BCETO,
K HAXOXKJCHUIO UMEHHO THX XapaKTEPUCTHUK.

Cne;[yeT O6paTI/ITB BHMMAaHHUEC Ha TO, 4YTO 3TH OLCHKH ABJJIAIOTCA HpI/I6J'II/I)KeHHBIMI/I,
0COOEHHO ISl BEBIOOPOK MaJjioro o0bemMa, M sl CY)KACHUS O TOYHOCTH U HAJICKHOCTH 3THUX OLIEHOK
Hago0 YMCThb HNPUMCHATL WHTCPBAJILHBIC OUCHKHW W 3HATb MCTOAHUKY IMOCTPOCHUSA HJOBCPHUTCIBbHBIX
UHTEPBAJIOB.

Crnenyer Takke oOpaTWTh BHHUMAaHHE Ha IIOCTAaHOBKY W pEUICHHWE 3aJadyd IMPOBEPKU
NPaBJONOI00NsT CTAaTUCTUYECKUX THIIOTE3 W NMPUMEHEHUE KPUTCPHEB COTIIACHS, KOJIMYESCTBEHHO
OIIMCBhIBAIOIINX CTCIICHDb PACXOKIACHUSA MCKOY TCOPCTUYCCKUM n OMIIMPUYCCKUM
pacupeneIreHusAMU.

OTMeTMM B 3aKIIOYCHHE, YTO YCICNIHOE W3yYeHHE TUCIHHILIHHBI «MareMaTHkay,
npuoOpeTeHne HEOOXOAMMBIX KOMIIETCHIIMH, YMEHUH W HABBIKOB BIIAJCHUS MaTEeMAaTHYECKUM
amnmapaToM TpeOyeT OT CTYIEHTOB OOJBIION CaMOCTOSTENhHOW paboThI. IJIsi CTYACHTOB 3a0YHOM
q)OpMBI 06yquH;1 KOJIMYCCTBO 4aCOB, OTBOAUMBIX Ha CaMOCTOATCIbHYIO pa60Ty B COOTBETCTBUH C
y4eOHBIM TUTAHOM, 3HAYMTENBHO OOJIBbIIE YMCIIA YacOB, OTBOJIUMBIX HA BCE BHUBI ayJAUTOPHBIX
3aHATUH.

10. MeToanyecKkue peKOMeHIAlUH ISl penogaBaTeisi

[Ipexne Bcero, cienyer oOpaTHTh BHUMAaHHUE CTYAEHTOB Ha TO, YTO IMPAKTHYECKH BECH
M3Yy4aeMbIl UMH MaTepuai SBJSCTCA NI HUX HOBBIM, HE M3Y4YaBIIUMCS B IPOrpaMMe CpeaHeu
mkonbl. OHAKO OH He TpeOyeT KaKoH-IM0O CHelualbHON (JIOMOTHUTENBHON) MOATOTOBKU H
BIIOJIHE MOXET OBITh YCIIEIIHO M3y4Y€H, €CIM CTYAEHThl OyOyT MOCElaTh 3aHsTUs, CBOEBPEMEHHO
BBITIOJIHATH JIOMAILIHUE 3aJlaHUs U T0JIb30BaThCs (IPU HEOOXOIUMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIbTAllMi B TEUEHUE KaXKIOT0 ceMecTpa. Bomeamme B Kypc MaTeMaTUKU Pa3Zeiibl SABIISAIOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHM IPAKTHUYECKH OPUEHTHPOBAHBI, TAK KaK MMEIOT LIMPOKOE
pacIpoCTpaHEeHue [Ulsl PEIIEHUs Pa3HOro poja 3afad BHYTPH CaMOM MaTEMaTHKU M IPHUKIATHBIX
3ana4. MIX ocBOEHHE MOMOXKET CTYAEHTAM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTh
YCTHYIO U TMHCBMEHHYIO pedb, YCHEIIHO MPUMEHSTh HAKOIUICHHBIE 3HAHHUS B NMPO(eCcCHOHATBHOM
JESATECIIBHOCTH.

HeobxomumMo ¢ camoro Havajga 3aHATHM pPEKOMEHJOBATh CTYJEHTaM OCHOBHYIO U
JIOTIONIHUTEIBHYIO JINTEPATYpy, @ B KOHIIE CEMECTpa JaThb CIUCOK BOIPOCOB JIs MOATOTOBKH K
JK3aMCEHY.

Ha nepBoMm 3aHATHM 110 AUCIUILIMHE 0053aTEFHO MPOMH(GOPMHUPOBATH CTYJACHTOB O BUJIE U
(opMe MPOMEXYTOUHOH aTTECTAlMU 110 AUCLUILINHE, CPOKAX €€ MPOBEACHMSI, YCIOBUAX JOIMYCKa K
IIPOMEXYTOUHOM aTTeCTal[uy, IPUMEHIEMbIX BUIaX IPOMEKYTOUYHOTO KOHTPOJIS.

Coo0OpaxeHus: 1 peKOMEHJJalluu, IPUBEJCHHbIE B I1. 9 paboyell mporpaMMsl I CTYI€HTOB,
JOJDKHBI OBITH YETKO C(OPMYIHPOBAHBI M M3JIOKEHBI MMEHHO IIPErojaBaTelieM Ha JIEKIHAX,
IIPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUAX.

W3noxxeHne TeOpeTHUECKOro MaTepuaja JO0JDKHO COINPOBOXKIATHCA WILIIOCTPATUBHBIMU
IpUMEpaMu, THIATEIbHO OTOOPAHHBIMU IPENOJABATENEM TaK, YTOObI TEXHUUYECKUE TPYIHOCTH U
BBIKJIQJKM TIPU pEIIEHUHM 3aJauyd HE OTBJIEKAIM OT TIJaBHOTO: OCMBICIEHUS HJEU U CYTH
IpUMEHAEMBbIX MeTonoB. Crenyer Bceraa yKasblBaTh IPUMEPBHl MPAKTUYECKOIO ITPUMEHEHHS
pPaccMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U (HopMyI.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITH OpPraHU30BAaHbI IMPENOJABaTENIEeM TaKUM 00pa3oM,
YTOOBl  OCTaBaJIOCH BpeMsi Ha MEPUOJUYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJBILION
CaMOCTOSITENIbHOW PabOThI B Ay AUTOPUH [T IPOBEPKU YCBOCHMSI N3JIOKEHHOTO MaTepuaa.

[IperonaBatens, BEIyIIUH NPaKTHUECKUE 3aHATHSA, JOJDKEH COIJIACOBBIBATH YYEOHO —
TEMaTUYECKHUIA TUIaH 3aHATHH C JIEKTOPOM, UCTIOIB30BATh €AUHYIO CHCTEMY 0003HAYCHUH.

[IpenonaBatento crueayeTr qOOMBATbCS CUCTEMATHUECKOW HENMpPEpHIBHOW pabOThl CTYIACHTOB
B TEUEHHE ceMecTpa, HeOOXOAMMO BBIABIATH CUIIBHBIX CTYAECHTOB M IPHUBIEKAaTh MX K Hay4HOH
paboTe, K y4acTHIO B Pa3HOTO pOJia OJIMMITHA/IaX U KOHKYpCax.
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CTyneHT JOJIKEH OLIyLIaTh 3aMHTEPECOBAHHOCTD MPENOIABATENS B JOCTUKEHUH KOHEUHOTO
pe3ynabTata: B NPUOOPETEHHMHM OOYYAalOIMMKCS TPOYHBIX 3HAHUM, YMEHMH M  BIaJCHUSA
HaKOIJICHHOM nH(popManuei 11l pereHus 3a1a4 B Ipo(ecCHOHANBHOMN e TeTbHOCTH.
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AHHOTAIUSI MIPOrPAMMBI JHUCIUIIMHBI «MaTeMaTHKa

HaIpaBJIEHUE MMOATOTOBKH
22.03.02 «MeTanayprus»
PO UIH MOATOTOBKH
«/IlHHOBaNIH B METAJLIYPrum»
®dopma oOydeHUs
Ou4Ho-3204HaA

1. Ileam u 3aga4i TUCHUILTHHBI

K 0cHOBHBIM 1eJISIM OCBOCHUS TUCITUTUIMHEI «MaTeMaTukay caeayeT OTHECTH:
e BOCIHTaHUE y CTYJIEHTOB 00IIEil MaTeMaTHYEeCKOH KyIbTYpHI,
® PHOOpETEHHE CTYACHTAMH MIMPOKOTO KPyTra MaTeMaTHYECKIX 3HAHWA, YMEHHH U HAaBBIKOB;
® pa3BHUTHE CIIOCOOHOCTH CTYIACHTOB K MHIYKTUBHOMY M JISAYKTHUBHOMY MBIIUICHUIO HapSIy C
pa3BUTHEM MaTeMaTHYECKOW WHTYHUIIHNH,
® yMEHHE CTYACHTAaMH Pa3BHBATh HABBIKM CAMOCTOSITEILHOTO M3YYCHUS y4eOHOW M HAy4IHOU
JUTEPATyphI, COACPIKAIICH MaTeMaTHIECKHE CBEICHUS M PE3YJIbTAThI;
¢ [IOATOTOBKY CTYACHTOB K ACATCIBHOCTU B COOTBCTCTBUU C KBaHH(bHKaHHOHHOﬁ XapaKTepu-
CTHKOW OakajaBpa IO HAIpPaBJICHHIO, B TOM 4Yucie (GOPMHUPOBAHHE YMEHHUI HCIOJIH30BAThH
OCBOCHHBIC MAaTeMaTHYECKUE METOJIbI B IPOPECCHOHATLHOMN IEATEIIEHOCTH.
K ocHOBHBIM 3a/1auaM OCBOCHUS JUCHIUTUINHBI «MareMaTHKay ClieqyeT OTHECTH:
® OCBOCHHE CTYJCHTAMH OCHOBHBIX MOHITHH, METOJOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTHue-
CKYIO MOJITOTOBKY, HEOOXOMMYIO JIJIsl YCIIEITHOTO PEIICHHS TPUKIIAIHBIX 3a/1a4,
e (¢opMmupoBaHHE Yy CTyAcHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €ro
HAMpPaBIICHUIO TOJTOTOBKU W 00ECIEYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBHIHKE
Tpyza.

2. MecTo nucuumiiuHbl B ctpykrype OOII

JucrunnuHa «MaTemaTrukay OTHOCUTCS K 0a3oBoii yactu Osioka b.1. Ee nu3yuenue obec-
MEYMUBACT U3YUCHUC NUCHUIIIINH:

B 6azo60ti wacmu: ¢uzuka; nHGOPMATHKA ¥ OCHOBBI IPOTPAMMHUPOBAHHS; TETUIO(U3UKA;
COMPOTHUBIICHUE MATEPUANIOB; AIEKTPOTEXHUKA U ANEKTPOHHUKA; METPOJIOTHS, CTaHAApTU3AIMU,
cepTuduKanms; YdKOHOMHKA

B eapuamusnotl yacmu: CTaTUCTUYECKUE METOJbI B METAILTYPTHH;, OPTaHU3AIMS U TUIa-
HUPOBaHHUE METAJLTYPTUIECKOTO IKCIIEPIMEHTA; MEXaHHUKA CIUIOIIHBIX CPEJI;

B oucyunnunax no evibopy cmyodenma: MOACIUPOBAHUE W ONTUMHU3ANNS METAILTypruye-
CKHUX TIPOIIECCOB.

3. TpeboBaHus K pe3yabTaTaM 0CBOECHUS JUCIIHINJIMHBI

B pesynbrare uzyueHus: AUCHUILUIMHBI «MareMaTHKa» OJKHbBI ObITh JTOCTUTHYTHI Clie-
TYIOUIME Pe3yNIbTaThl KaK 3Tar (POPMUPOBAHUS COOTBETCTBYIOLTNX KOMIIETEHIIHIA:
3HATh:
e  OCHOBHBIC 5KOHOMHUKO-MATEMaTUYECKUE MOJIEIIN;
®  DOJIb ¥ 3HAYCHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLHUILINH;
e  OCHOBOIIOJAralIINE TEOPETUYECKUE MOJI0KEHMUS, IIPETYCMOTPEHHBIE IPOTPAMMOM
JUCLUIIIIMHBL, POJIb U 3HAYEHHE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUILINH;
®  OCHOBHBIE ITOJIOKEHUS MAaTEMAaTUKU U BO3MOXXHOCTH MX UCIIOJIB30BAaHUS JUIS PEILEHUS
3aJa4, BO3HUKAIOIIUX B X0/1€ MPOPEeCcCHOHATBHOMN NesATETbHOCTH;



yMeTh:

MPUMEHATHh SKOHOMUKO-MAaTeMaTHUYECKUE MOJICTN JIJIsl OTICHKH 3(PHEKTHBHOCTH PE3YJIb-
TaTOB JICATEILHOCTU B Pa3IMYHBIX chepax;

CaMOCTOATCIIbHO IMMOJIYYaTh 3HAHUA U3 MaTeMaTUYECKOMI JIUTCPATYPhI;

HCIIOJIb30BATh OCHOBHBIC 3aKOHbI CCTCCTBCHHOHAYYHBIX AWCHHUIUIMH, MCTOAblI MaTCMa-
TAYECKOTO aHaJIu3a JJI pemeHus PyHIaMeHTaIbHBIX OOIIEMH)KEHEPHBIX 3a/1a4, Teope-
TUYECKOTO MOJISITMPOBAHUS MIPOIECCOB M 00PabOTKU PE3yNbTaTOB AKCIIEPHUMEHTATBHBIX
HCCIICIOBAaHUII;

HUCIIOJIB30BAThH (bHBHKO-M&TGM&TH‘-I@CKI/II‘;I afrmapar i peuICHuA 3a71a4, BO3SHUKAIOIINUX B
X0J1€ TPOeCCHOHATBHON JIeATETbHOCTH;

BJIAJETh:

METOJaMH MaTeMaTHYeCKOTO aHajn3a M MOACITUPOBAHUS MPH OleHKe 3(dekTuBHOCTH
PE3yIBTATOB NIETSIFHOCTH B pa3IMYHbIX chepax;

HaBbIKaMU  OpraHU3aluu CaMOCTOSTEIHLHOU ACATCIIBHOCTU U CaMOO6p3.30BaHI/I$I,
HaIlpaBJICHHBIX Ha OCBOCHUC CCTCCTBCHHOHAYYHBLIX 3aKOHOB, MATCMATHYCCKUX MCTO-
PI() :

MCETOJaMH MATCMATHYCCKOI'0 aHalin3da U MOACIIMPOBAHUSA (byHI[aMeHTaJ’H:HBIX 06H_IGI/IH-
JKEHEPHBIX 3HAHUH, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEAOBaHUS TIPOIECCOB
1151 9 HEeKTUBHOTO peleHus 3a7a4 B chepe npodeccHoHanbHON AesTENbHOCTH,
METOAAaMH HCIIOJIB30BAaHUA (bI/IBI/IKO-MaTeMaTI/I‘-IeCKOI‘O amnrmapara [Jjis1 pClICHUus 3aaa4,
BO3HHUKAIOIINX B X0OZ€ MPOPECCUOHATHLHON ICATEIIEHOCTH.

4. O0beM IMCUMIIMHBI M BU/ABI y4eOHOH padoThI

Bun yaeOHO# paboThI Beero Cewmectp

4acoB 1 2 3
OO0mas Tpy10€MKOCTh 324 108 108 108
AyIUTOpHBIE 3aHATUS 100 28 36 36
(Bcero)
B Tom uncne
Jlexun 46 20 18 8
[IpakTrueckue 3aHATUS 54 8 18 28
JlaGopaTopHbIe 3aHATHS
CamocTosrenpHas paboTa 224 80 72 72
Kypcosas pabora HeT - - -
KypcoBoii npoekt HET - - -
Bun npomexxyrouHoi 3a4eT | 9K3aMEH | DK3aMEH
aTTecTaluu




[Ipunoxenue 1

MMHUCTEPCTBO HAVKM U BBICIIIEI'O OBPA3OBAHNS POCCUNMCKOUN ®EJIEPAITAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEX/JIEHUE BBICILIET'O ObPA3OBAHUMA

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHUI NOJIUTEX)

Hanpasnenue noaroToBku
22.03.02 «MeTanayprus»

[Ipodunb noaroToBKU
«/IHHOBALIMH B METAJLIIYPTrHID)

dopma 00ydeHHS: OUHO-3a0UHAS

®OHJA OHEHOYHbLIX CPEACTB

MO JUCUMUILIMHE

MareMaTHuKa

Cocras: 1. I[lacniopt ¢oHIa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEACTB:
- DK3aMeHAlUMOHHbIE ONJIeThI

- KoMIuieKThI 3a1aHNil 1JISI KOHTPOJILHBIX padoT
- KommiekT BonpocoB

- KoMmiaekT 3aqaHui 1151 BBINOJHEHUS
pacdyeTHoO-rpadpuueckux pador

Mockaa, 2021 rox



MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHII

Taomuma 1

«MareMaTHKa»

®I'OC BO 22.03.02 «<MeTanayprus»
[Tpodunb noaroroBku «IHHOBALMH B METAJNIYPIrUN»

B nporecce ocBoeHus JaHHON TUCHUIUIMHBI CTYIEHT (OPMUPYET U JEMOHCTPUPYET CIEIYIOIIHE
o0menpogeccuoHaJIbHbIe U NPOdeCcCHOHATIbHbIE KOMIETEHIIMH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHoJiorust ®opma Crenenu ypoBHeil 0CBOCHUSA
HNHIEKC | @OPMYJIMPOBKA (popMmupoBaHNA | OLIEHOYHOIO | KOMIIETEHIUHA
KOMIIETEHIIM A cpencrBa**
OIlIK-1 CriocoOGHOCTh pemaTh 3HATh: OCHOBOIIOJIaraloNye | JeKIus, camocto- | YO ba3oBblii ypoBeHb
3a1a4un TEOpETUYECKHE MOJIO’KEHUS, | ATenbHas pabora, | PI'P -BJIaJiceT HaBbIKaMu paboOTHI C OC-
poecCHOHATLHOM IPEyCMOTPEHHBIE  IIPOrpaM- | CEMUHApPCKHeE 3a- | 3 HOBHBIMU IOHATUAMU U METOZaMU B

JICSITENIBHOCTH, TIPUMCHSIS
METOBI MOZIEIPOBAHNS,
MAaTeMaTHYECKOIO
aHaIu3a,
€CTEeCTBEHHOHAYYHBIE U
OOIICHHKEHEPHBIC 3HAHUS

MOW JHUCUHUIUIMHBI, POJIb M 3HA- | HATHUSA
YEHHE OCHOBHBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX JTUCITUTLIHH;
yMeTh: UCIOJIb30BaTh OCHOB-
HBIC 3aKOHBI €CTECTBEHHOHAYY-
HBIX OUCLUILIMH, METOJbI Ma-
TEMATHYECKOr0 aHanmu3a IS
pemeHust  GyHAAMEHTAIBHBIX
0OIIIeNH)KEHEPHBIX 3a/1a4;
BJIAJIeTh: METOJaMH MaTEeMa-
THYECKOI'0 aHajau3a U MOJEIH-
pOBaHHS (GyHIaMEHTATLHBIX
0OIIIENHKEHEPHBIX.

paMKax OUCHUIIIIUHBI,

IoBbIlIEHHBIN YPOBEHb
-cBOOO/IHO  BJIaJieeT MaTeMaTuye-
CKUMH METOJaMH M TPUHIHUIAMHU
npuoOpeTEeHNs, MCIOJIb30BAHUA U
oOHOBNIeHHsT Ooyiee TIyOOKHX Ma-
TEeMaTHYEeCKNX 3HAHUH;

-BJIa/ICET PA3IMYHBIMU CIIOCOOaMH
cbopa, 00pabOTKH ¥ IPUMECHECHUS
MaTeMaTHYeCKO MH(OpMaIuy;

**. CokpanieHus GopM OLIEHOYHBIX CPEIICTB CM. B IpmiioskeHnn 2 K PIT.
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Hepeqeﬂb OLHCHOYHBIX CPEACTB M0 TUCHUIIJINHE

«MareMaTuKa »

[Mpunosxxenue 2

Taomnuma 1
Haumenosanue [IpencraBnenue oue-
Ne Kpatkas xapakrepucTuka OIEHOYHOTO
L/ | OUEHOUHOTO cpea- cpescTBa HOYHOTO CpEeJICTBA B
CTBa dOC
1 Konrponbhas (ca- CpenctBo poBepKkH yMEHUN NpUMEHATh | KoMIekT KoH-
MOCTOSITEJIbHAS) MOJIy4YEHHBIE 3HAHUS JUIS PEIIeHUs 3aa4 | TPOJIbHBIX 3aJaHuil
pabora OTIpe/IeIEHHOr0 THIIA 110 TEME UJIU pa3fie- | MO BapHaHTaM
(KP) 1y
2 | PacueTHo- CpencrBo NMpoBEepKHM yMEHUU NpUMEHATh | Kommuekt 3agaHuit
rpaduueckas pa- MOJTy4YeHHBIC 3HAHMS 110 3apaHee omperne- | s BBITIOTHCHUSI
6ora JICHHOW METOJIMKE JUIs pellleHus 3aaad pacueTHo-
(PT'P) WIH 33J]aHuid 10 MOJYJTI0 WIH JUCHU- | rpadudecKoi padoThI
IUTMHE B IEJIOM.
CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crenuanbHas Oeceia TMeNaroruvyeckoro
YcrHbl onipoc | paboTHHKA ¢ OOydYaroOUIMMCS Ha TEMBI, Bomnpocs! o
3 cobecenoBaHue, CBSI3aHHBIE C U3Yy4YaeMOW AUCUUIUIMHOMU, U TeMam/pazaenam
(YO) paccuMTaHHOE Ha BBIACHEHHE 00beMa JUCIATUTHHEI
3HaHUN O0YyYaromierocsi Mo OMpeeIeHHO-
My pazfeny, Teme, mpoOiemMe H T.II.
Cucrema cTaHIApPTU3UPOBAHHBIX 3aJaHUIA,
4 Tect MTO3BOJISOILAS aBTOMAaTHU3HUPO- DOHJ TECTOBBIX
(T) BaTh MpPOLEAYPY U3MEPEHUsI YPOBHS 3Ha- 3a1aHUI
HUW U YMEHUH 00yJaromerocs.
5 | Dx3amenanmonHsie | CpeZICTBO TMPOBEPKU 3HAHWKM, YMEHUH, | DK3aMEHaIMOHHBIE
OMJICTHI HAaBBIKOB. MOJET BKJIIOYAaTh KOMIUIEKC | OHUIIETHI.
(Ob) TEOPETHYECKUX BOIPOCOB, 3anay, npaktu- | [llkama oneHuBaHus u
YEeCKUX 3a/IaHuH. mporeaypa mnpuMeHe-
HUSL
[IpomexyTounas aTTe- Dk3amen (D) 1) yctro (V)
crarus (ITA) 3auer (3) 2) mucemenno (IT)

Od¢opmiieHue U onMcaHHe OLIEHOYHBIX CPEICTB

1. Dx3aMeHaAMOHHBIE OUJIEThI

1.1. Ha3znauenue: Mcnonb3yroTces A1 NPOBEACHUS IPOMEKYTOUHOM aTTECTALIMU 110 AUCLUIIINHE

"Marematuka'.
1.2. PernamenT sk3ameHa: - Bpemst Ha TOATOTOBKY TE€3UCOB OTBETOB - 10 45 MuH.

- Crtoco® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. llIkana onieHUBaHUA:
"OTJMYHO'"- eClIi CTYACHT ITyOOKO M MPOYHO OCBOWJI BECh MaTepHaj MporpaMMbl 0OyueHUs,
HCUEPIIBIBAIOILE, [TOCIIEA0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOHHO €ro W3Jjaraer, He 3aTpya-
HSETCA C OTBETOM IPU M3MEHEHHUH 3aJaHus, CBOOOJHO CHpABISIETCSA C 33Ja4aMy M MpPaKTHYe-
CKUMH 3a/laHUSIMU, TIPaBUIBHO OOOCHOBBIBAET IPUHSATHIE PEILICHUS.
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"Xopomo'"- ecnu CTyIeHT TBEPAO 3HAET MPOTrPaMMHBIA MaTepHall, TPaMOTHO U IO CYLIECTBY
€ro u3Jaraet, He JOMyCKaeT CYIECTBEHHbIX HETOYHOCTEH B OTBETE HA BOMPOC, BIIaJiceT HE0OX0-
TUMBIMUA YMEHHUSMH ¥ HaBBIKAMU TIPH BBITIOJIHEHUU MPAKTUYECKUX 3aTaHUMA.
"Y10BJIETBOPUTEJIBHO' - €CITN CTYJIEHT OCBOMJI TOJIBKO OCHOBHOM MaTepual MporpaMMbl, HO
HE 3HAeT OTACNBHBIX TE€M, JIOMMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIE (HOPMYIUPOBKH,
HapyIIaeT MoCcIe0BaTeIbHOCTh U3JI0KEHUS MPOTPAMMHOI0 MaTepuaia U UCHBITHIBAET 3aTpy/l-
HEHUS B BBIITOJIHEHUY TIPAKTHYECKUX 3aJaHHH.
"HeynoBy1eTBOPUTENBbHO' - €ClIM CTYICHT HE 3HACT 3HAYUTEIbHON YaCTH MPOrPAMMHOIO MaTe-
puana, TomycKaeT cepbE3HbIe OMIMOKH, C OONMBIIMMH 3aTPYJHEHHUSMH BBITIONHSIET MPAKTUICCKUE
3a/1aHMUsl.
Kaxnoe 3amanue sK3aMeHAIMOHHOr0 OMIIETa OLIEHUBAaeTCs OTAEIbHO. OO0IIel OLIEHKOH SIB-
JSIETCSL Cpe/IHEe 3HAUCHUE, OKPYTJIEHHOE J0 LIETIOT0 3HAYCHHUS.
1.4. KoMIIeKThl K3aMEHAITMOHHBIX OMJIETOB BKIIIOYAET MO KaXaoMy pazjaeny 25-30 Ouneron
(XpaHsATCs B IEHTPE MaTEMAaTUYECKOI0 00pa30BaHUs).

dDopMa NPOMEKYTOYHOM ATTECTALMM: 3a4€T.
IIkajia oueHUBAHUSA:
3aureHo - CTyeHT 1EMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEICHHBIM B
TabyMIax Mmoka3aTelsisiM, OlepupyeT MPUOOPETEHHBIMU 3HAHUSAMU, YMEHUSIMH, HaBBIKAMU, TIPU-
MEHSIET UX B CUTYallUsSX MOBBIIIEHHON CI0XHOCTU. [Tpu 3TOM MOTyT OBITH JOIYIIECHBI HE3HAYH-
TeJlbHbIE OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS MPHU aHATUTUYECKUX OMepalusix, NepeHoce 3Ha-
HUW U yMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYaLUU.
He 3auTreHo - CTYJIEHT AEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHHI, HABHIKOB
IPUBEICHHBIM B Ta0NMLAX MMOKa3aTessiM, TOMYCKAaIOTCS 3HAYUTENbHbIE OMIMOKH, MPOSBISETCS
OTCYTCTBHME 3HAHUM, YMEHH, HABBIKOB 110 PsIIy NOKA3aTENEN, CTYI€HT UCIIBITHIBAET 3HAUUTEIb-
HbIE€ 3aTPYJHEHUs MIPU ONEPUPOBAHNN 3HAHUSMU U YMEHUSMU IIPU MX MEPEHOCE HA HOBBIE CU-
TyaluH.

TunoBble BApHAHTHI OWJIETOB MPUJIATAKOTCH.

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUIICKON ®EEPALIMU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHME BBICILIET'O OFPASOBAHUS
«MOCKOBCKHUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKU MOJINTEX)

®daxynbTeT 0a30BbIX KOMITETSHITHH, [IEHTP MaTEMaTHIECKOTO 00pa30BaHMUS
Jucrummaa  «MaTteMaTuka
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUAJIET Ne 2

Onpenenureny U UX CBOMCTBA.
Uwucnosast ocie10BaTeaIbHOCTh U €€ Mpeel.

M=

PemmnTh MaTpudHOE ypaBHEeHHE XB= A, eciu A:(l 2\|, B:|(—1 2\.
\2 1) L0 1)

4. Haiitn yrom Mmex 1y BekTopamMu a=(1-2-2) 1 b =(2,0,1).

2t2
5. Haiitu npousBoHyI0 GyHKIIMHU, 3aJaHHON MApaMETPUUECKUA X = e —
+1 1+t
o . 2X
6. Haiitu npenen GpyHxmm lim ~EE2 2
x—>-1 X+1

7. HaiiguTe SKCTpeMyMbl QYHKIIUA Y = X* — 2X2,
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Yr1BepxkaeHo Ha 3acemanuu [IMO « 25 » mas 2021 r., mpotokon Ne 5

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUINCKOM ®EEPALINNA
®EJIEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEX/IEHUE BBICIIET'O OBPA3OBAHUS
«MOCKOBCKHW TMOJUTEXHUYECKWIT YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

®daxkynbTeT 0a30BbIX KOMITETSHITHH, [IEHTP MaTEeMAaTHYECKOTO 00pa30BaHUS
Juciumimaa «MaTeMaTuka
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Jluneiinas komOuHanus BeKTopoB. basuc. KoopauHaTte! BekTopa.
2. Muddepenmupyemocts, muddepenmman, reOMeTFI/IquKI/Iﬁ cMmbIch auddepeHnuana.

3 P 6 . X1+ 2%, =-1
. Pemnth cucreMy MeToqoM 0OpaTHOU MAaTPULIBI izx 3y =12

1 2
4. Tloka3atb, 4yTo BekTOppl mM=(1-12), 1=(2,03), Pp=(-2,-11) oOpa3yroT 6a3uc B MpOCTpaH-
CTBE.
5. Ilpsamas |, mpoxoaut depe3 Touky A(4,5) mapamienbHO BEKTOpY q =(1,3). [Ipsmas 1, mpoxo-
AT 4epe3 TOUKy B(6;4) mepneHAuKYIsIpHO BEKTOpy N =(-2,3). HaiiTu Touky nepeceyeHus
MPSIMBIX.

6. BuIMMCIUTH MIPEAEI OCIEA0BATENLHOCTH  |jy 5211 — 220
22n+1 n 52n+2 )

7. Haiigute skcTpeMyM QYHKIHH Y = /X + 16— X. N
YrBepxkaeHo Ha 3acegannu [IMO « 25 » mas 2021 r., mporokon Ne 5

MMWHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHU S POCCUMCKON ®EEPAITN
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
YUPEXJEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHWM MOJIJUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynpTeT 6a30BBIX KOMIICTCHITUH, LUCHTP MATEeMaTHYECKOTO 00pa30BaHUs
Juciuminaa «MaTeMaTukay
Kypc 1, cemectp 1

IK3aMeHALNOHHBIN omier Ne 1

1. TlepBooOpa3Has, HeonpeaeaeHHbIH uHTerpai. Tabuuna OCHOBHBIX HHTETPAJIOB.

dx
45-x +«/5—x.

2. BbluHCIUTH HEONpPEAeNeHHBIN HHTETpal J‘

.6

3. BBIUMCITUTH ONpeIEICHHBINH HHTETpal J;3Sin2 X €OS Xdx .

4, YKa)KI/ITe, KaKOM 13 HECOOCTBEHHBIX HHTETPAIOB ABJISACTCA CXOAANUMCA

I\/;dx, IX‘3dx, f \/dex.
1 1
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5. Haiitu yacTHBIE IPOM3BOAHbIE BTOPOTro Hopsika GyHkimu Z = cos(x3 — 2Xy) , yoemuThes,
qTo Z'x'y = Z'y'x.

YrBepxkaeHo Ha 3acegannu [IMO « 25 » mast 2021 r., mporokon Ne 5

MWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHNS POCCUNCKOU ®EJIEPALIUN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIET'O OFPASOBAHUS
«MOCKOBCKUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynbTeT 0a30BBIX KOMITETEHIIUH, [IEHTP MaTEMaTHYECKOTO 00pa3oBaHUs
JucuummmHa  «MaTeMaThKa
Kypc 2, cemectp 3

3K3AMEHAIII/IOHHI>II71 BUWJIET Ne 1
1. OcHOBHBIC MOHATHS TECOPHH OOBIKHOBEHHBIX MU((EpEHIINATBHBIX YPaBHEHH MEPBOTO IO-
psKa.
2. Kommnekcuple uncna. Onpenenenue, GopMbl 3alUCH U JCHCTBUS HAJl HUMH.
3. Peummts ypasHenue: YV — 2y +y = 2.

VYrBepxkaeno Ha 3acexannu [IMO « 20 » nexabps 2016 r., mpotokos Ne 5

MMWHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAIN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
VUPEXJEHWE BBICHIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynpTeT 6a30BBIX KOMITCTCHIIHIA, IEHTP MaTeMaTHYECKOro 00pa30BaHuUs
Juciummmaa  «MaTeMaTHKay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJET Ne 1

1. Knnaccmueckoe U CTaTUCTUYECKOE ONIPEAEIICHHS BEPOATHOCTH MOSBICHHS CIIy4aifHOTO COOBITHUS, CBSI3b
Y pa3yinure MeX1y HUMHU.

2. llocTpoeHue nOBEpPHUTEIFHOIO MHTEPBajia IJIi MAaTEMaTHUYECKOTO OXKHUIAHHUA MIPU M3BECTHOM CpeaHe-
KBaJpaTHYECKOM OTKJIOHEHHH.

3. B maptun 10% HecrannaptHeix Aeraneil. Haynauy oroopansl 3 getanu. CocTaBUTh 3aKOH pacmpenie-
JICHUSI YMCIIa CTAaHAAPTHBIX JIeTalIeH cpei 0TOOpaHHBIX.

4. J1511 cTaTHCTHYECKOTO paclpeaesieHHs BHIOOPKH

Xi
Ni

HaWTH BEIOOPOYHYIO CPEIHION0 M UCTIpaBieHHy0 auctepens D .

5 8 10
1 3 5 2

YreepxkaeHo Ha 3aceqanuu [IMO « 20 » nexa0Ops 2016 r., mpotokon Ne 5

KomiiekThI TeCTOBBIX 32/1aHUI M KOHTPOJIbHBIX padoT (T, KP)
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10 JUCIIUITJIINHEC Maremartuka
(HaUMEHOBaHHE AUCLUILIHHBI)

1- bIH cemecTp

1. Haiiru 3Hauennst MaTpuusoro Muorowiena F ((A)

(1 0)
f(x)=-x+2¢-x+3 A=
3
(=2 0 8 1 -5)

] || 3 -1 7 2 4
2. HaiiTi paHT MaTpHIbI IPHBEICHHEM K CTYIICHIATOMY BH (y ‘ 8 2 6 3 13
- 6 3 13

L 11 3 13 5 17 )
1 2 1
3. BBIUKUCIIUTH ONPENEIUTENb IPUBEIEHHEM K CTYIIEHYATO Y BHIY 3 5 3
2 71 -
4. HaﬁTln M%TpH%}g, oOpatHyto naHHOU (a). Pemuth ManI/I‘{fI(ie yI)—212B\$er|e _6% 3 & 1
(a) |3 -5 3 ‘ ©) | 3 4 l.x 3 -1 0
o 7 -1 \ )\ )

\ )

S. Pemuth cucteMy ypaBHEHHH. YKa3arh 00Iee U OHO YaCTHOE PEIICHUE (a).
Pemmuth cucreMy ¢ momoisio 00paTHON MaTpullsl U o hopmynam Kpamepa (0)

[4%1 +9X2 —5X3 —8X4 =5 [X1+2x2 +x3 =5
(@ | X +7x —2x —4x =4 (0) | X =5x +3x =-7
{3 1 2 3 4 <13 1 2 3
2X +5Xx +X +3x =3 2X+7x —x =13
L 1 2 3 4 S L 1 2 3
1. PacnucaTh pa3iaoxkeHHe BEKTOpa < 110 BCKTOpaM _p q, r
x={5-12,1}, o ={1-30}, ¢ ={L-11} r={0,-1,2}
2. Komnnmueapubl 1 BeKTOpsl _p 4 (7
52{2,0,1}, b :{_21311}1 p:2a 2b 6235—26 — el
3. BBIYMCIIUTD IUIOIIA/b MapaijieorpaMmMa, IIOCTPOSHHOTO Ha BEKTOPaxX u b O — yroj Mex-
a
Jly BEKTOpaMH P u (| -
- -—— - - - -—— - — 2, ———': o= —
a=2p q b=p 3q lp[ a2, .

1. Yuciopas IOCICA0BAaTCIIbHOCTD. Hpe;[en YHCIIOBOM IIOCJICA0BAaTCIIbHOCTH. Beckoneuno Maibie U OeCKo-

HEYHO OO0JIBIIME NOCIEN0BATEIBHOCTU. YHCO0 €.
2. tgx?

Haiitu nponsBoany HKIMY Y =
JlaHBI BEKTOPHI & :}?2%¥, = (1; —3), 04:5(—1;3) . Ilpu KaKoM 3Ha4YCHUH O, BEKTOPBI
3. b

p=a+a , q=a+2C Ko/IMHEapHBI.

1. Haiitu paccrostuue ot Touku Mo 10 MIOCKOCTH (M1M oM 3) :
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Mo (-9;10;2), M1 (0;7;-4), M2(48;-1), M3 (-2;1;3)

2. Brimucath KaHOHMYECKOE YpaBHEHHUE TIPSIMOMA: 1

X+y+z2-2=0

X-y-3z+6=0

3. Haiitn TouKy nmepeceueHust npsavoi n miockoern: X=2 _Y=3 _Z+1 x4y 427-9-0,
1 1 —4
4. Haiitm TOuky P:1 cummerpuunyro Touke P ortHocurensHO mpsimoit |: P (0;—1;3) u
x=1_y 7z
1 -1 1

5. Hamucatps ypaBHEHHE IUIOCKOCTH O MPOXOAsiiel uepe3 Touky Mo U neprneHIuKyiasipHO
npamoii (MiM2): Mo (3;2;0), M1 (41;5), M2(2;-1;4).

6. Haiiti kocuHYC yriia MeX.Iy IJIOCKOCTSIMH Ol1 M 02

o :3X—y+3=0, a2:x-2y+52-10=0

3anaﬂne M0 KOMIIVIEKCHBIM YU CJIaM

3AJJAHME 1
VY CTaHOBUTE COOTBETCTBUE MEK Y KOMIUIEKCHBIM YMCIIOM U €70 MOJTYJICM.
1 1-i 2/2
2 2+ 2i J2
3 —-3+4i 2
) J3-2i 5
5 ﬁ
3AJAHME 2
JleiicTBUTENbHAS YacTh KOMIIEKCHOTO uncna  (3—2i)? pasna
BAPUAHTBIOTBETOB: 1) 413 2)5 3)13  4) 9.
3AJJAHME 3

Ha pucyHke mpencraBieHa reOMeTpUYeCcKas HIUIIOCTpaLUs KOMIUIEKCHOro yucna Z = X+ iy.

Toraa TpuronomeTrpuyeckas Gopma 3arucu TOro YUCiIa UMEET BUA

YA
1/2 £
0 B2 %
| OtBet |

3AJAHMUE 4
BekTop, COOTBETCTBYIOLIMIA CYMME KOMIUIEKCHBIX ucen Z1 =—1+1 u Z2 =2 - 3i, u300paxeH
Ha PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
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y
\2 YA
2
1) ) JA 3) y 4)
1
1
- . - } h - -
-1 of x 0 T''x 0 X 0 2 x
-2
3AJJAHME 5
JlaHbl 2 KOMIUIGKCHBIX YMciaa Z1 U 2.
YA y
225°1 0
10 > ; >
e ¥
z 2

1
Torna apryment npoussenenus arg(ziZz) (s rpamycax) pasen

| OtBer |
3A/IAHME 6
JlaHbl 2 KOMIUIGKCHBIX YMcaa Z1 U 2.
Z;
&
{120 601
o x 0

Torna apryment oTHomeHuss arg(z: / z2) (B rpamycax) paBeH

| Orger

3ATAHUE 7
Haiiti Momyis KoMIutekcHoOro uncina Z, ecim Imz =3, a argz =arcsin(3/5) .

| OtBer |

3AJJAHUE 8
JlaHO KOMILIEKCHOE YHCIIO Z =2+ ,/5 i. YCcTaHOBUTE COOTBETCTBHE MKy OIEPAIIUIMHU HAJ
JAHHBIM YKCJIOM U Pe3yIbTaTaMU UX BBITOIHEHUSI.

1 7z 2.5i
2 7/ 4
3 Z+2 9
4 7-1Z 2 .
24P
3 3
3AJAHUE 9
Haiitu 3na4yenns kopHs 3/—1. [TokasaTh UX HA KOMIUIEKCHOM MIOCKOCTH.
| Otser |

3AJIAHHUE 10



2 2 ( 80
= J +i‘/_. Breruucnurs |i+ Iﬁj .

2 2 | 2 2 )
BAPUAHTBIOTBETOB: 1) -1  2) 1  3) 20 4 -29,

ITycTp

3aaHue M0 MATEMATHYECKOMY aHAJIU3Y
1. Haiiti mpou3BOaHY0 Y'x

a) y= arctg3ln—£ 6) y = ( «/x_)

X+2
3 —t t

B) sin x—2y)1+ =T7X r) x=e cost, y=e cost
2. Haifru lim'| = =Y
x>0 X arCth

1
\ / f(x)=x .
3. [IpoBecTr moTHOE HCCIIEIOBAHUE U IIOCTPOUTH I'paduk v

1. Beruucauts npenensi:

n+1 n-1 Sin 3X . ctg7x
1.1im2%7-5"" 2 lim , 3. 1im (1-3x)
noe 3 +5 X501 _ X x—>+0
2. BeIUUCINUTE MPOU3BOIHBIE:
__ Cosbx y = arctg’ +sinln2x
3sin(12x +1) 2. 1— 22
_X+4a _ 2

1. Hocrponts rpadux: ¥ — —— S
X+2 X+2
2. Haiitu ipeensr:

1) im0+ 2 lim Y1+ 2 - Yo’ +3

e (14 )2 —(2-n)’ e Yn+5+n
?2!‘122—3{2 )
3) IimL2 i 4) Iin;n(,/nz +1—n)
e 20 +1) -

0, x<-m

3. HccnenoBars Ha HEMPEPBIBHOCTD U BBIIOIHUTD YEPTEXK: Y = J sinx, - <x<0

w, x>0

2- 0ii cemecTp
3ajaHue Mo HHTErpajIam
Boruucauts HeonpeaeJeHHbIEe HHTErPAJbl

'12( dx\/_ , [ X+ 27 ; [&* cos xdx 4.j—dx 5. [ xcos 3xdx
X+ /X : :

]
6.[, I 7.0 X1 dx 8] Xtlax o dx 10. | S X gy

X 6Xx+5 VX+1+2 X +3 VJ1- X2 arcsin x COS X

Boruncanrthb OnpeacJICHHbIC HHTErPpaJjbl

1
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76 1 dx ¢ dx 6 dx

. 1
in2 _ X I
1.£3sm xcosxdx 2. L/m 3.£(X 1)e*dx 4,JX — 5. j11+m

2 14 %2 _ 1 x2 + 2
6. | x 7. o, 8.1 2 " dx glJf X gx 10, a=%dx
2 arctgx 1 (3x+5) o X +1 0 1+ X2 o

HecoOcTBeHHbIE HHTEIPAJIbI
1. YKa)I(I/ITe, KaKOH 13 HGCOGCTBGHHBIX HUHTCIPAJIOB SABJIACTCA CXOAAIMUMCH

o xdx, exdx, = x>dx.
oW

1 1 1

2. BBILH/ICJ'II/ITB HHTeraJT, YCTaHOBI/ITB €ro CXxoauMocCThb Uin paCXOI[I/IMOCTB * dX
=1+ X?

0

3. BLIYMCINTB HHTErpajl, yCTAHOBUTh €I0 CXOAMMOCTh MM pacxoaumocTs | In xdx
1

a dx
4. BeruncanuTh HECOOCTBEHHBII HHTErpal j —_, YCTaHOBHUTH €TI0 CXOAUMOCTb UIIA
04/X
pacxoauMOCTh. 1 d
X

5. BerunciauTs HeCOOCTBEHHBINM MHTETPAIT J. X2 " YCTaHOBHUTH €T0 CXOAMMOCTh WJTH
=1

paCXOI[I/IMOCTB . 1
dx

1. Bpruucauth HeCOOCTBEHHBINM MHTETpall { x3 » YCTAHOBHTb €10 CXOXUMOCTD W

pacxoauMOCTb.
BourunciuTh ABOMHBIE HHTEIPAJIbI

L Joc+syaxdy,  D={(x y)0<x<1, 0<y<1}.
2. (g)(lo—xz—yz)dxdy, D={(x,y)[1<x<2, 0<y<2}.
3. [[(x+ y)dxdy, D —MHOXeCTBO TOYEK MIIOCKOCTH, OTPAHUYEHHOE JTMHUAMH Y = X,
4. (fo)4xdedy, D — MHOXECTBO TOYEK [IOCKOCTH, OTPaHUYCHHOE JINHUSIMH

(D)

x=1, y=x, y=3X
5. [[(x? + y)dxdy, D — MHOeCTBO TOUYEK IIOCKOCTH, OTPAHUYCHHOE JIMHUSMHU
©)
y=x/2, y=2x, y=2/x(x>0).
Boruncnuth 1BOMHBIE HHTErPAIIBI, IEPEHIS K MOJAPHBIM KOOPAUHATAM
1. [[(4x% +4y? +6)dxdy, 20e D={(x,y):x*+y? <1}.
(D)

2. [[(3Y¥® +y? —2)dxdy, e0e D={(x,y):x*+y?<4}.
(©)

M3MeHUTH NOPsIOK NMHTETPUPOBAHUS B IBOMHOM HHTETpaJIe
1x2 6-x 1 2-y

1. [ [ + y?)dxdy, 2. }dx [ f(x,y)dy, 3. jdijf(x, y)dx.

Bbiuncinuth KpUBOJIMHEWHBIE MHTETPAITbI
1. [x \/de +(x+Yy)dy, roe L - myramapaGonsl Y=X? c HanpaBJIeHHEM OT TOUKH
L

B(2;4) k touke A(0;0).
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2. [2xydx — x2dy BIOJb OTpe3Ka MPAMOH, BhIXOAsIIero u3 Havana koopaunar O(0;0) un
L
3aKaHYHMBaroIierocs B Touke A(2;1).

3. [ 2xydx — x2dy BJIOJIb TyTH Mapabonsl Y = X? ¢ HawabHOM O(0;0) u xoneunoii A(2;4)
L

TOYKaMHU.

4. [ 2xydx + x2dy B1os1b tomanoit OBA, e O(0;0), B(2;0) u A(2;1).
L

5. Beruuciuth padboty F crimoBoro mossk BAOJb MyTH, 3a1aBacMoro suHued | = AB, ecin

xoopauHaThl cutsl F(X2,2 + Y), ypaBHenne kpuBoit |: y=x> -2, A(1,-1), B(3,7).
6. Haiitu 00beM Temna, mojydeHHOro BpaieHueM Bokpyr ocu OY ¢urypsl, orpaHu4eHHOH JIn-
HUAMH Y = X3, y=1, x=0.
7. Haiitu 06beM Telna, MoydeHHOT 0 BpalieHneM BOKpyr ocu OX gurypsl, orpaHHueHHOH JH-
HESMH Y = X2,  Y? =X.
8. Haiitu mommanes Gurypsl, OorpaHiueHHON JIMHUAMU Y = X2, y=-—X+2

@OyHKIMHU HECKOJIBLKHX IIepeMeHHbIX

1/
Haiiti yacTHBIE IPOU3BOIHBIE BTOPOTO MOPSIKA, YOESIUTHCS, YTO Z'x’y =1y
2oy? X2 + 3y2
1.2z=e"7, 2z=cos(x* -2xy), 3.z=,y?-2x, 4 z=In(xy—x*), 5.z2=
Xy

6. z=ctg(2x+3y), 7.z=sin(y), 8 Z=eY 9 z=xco?y, 10.z=y?sin?x.

Haiitu rpaguent gyukmun Z = f(X,y) BTouke Mo (Xo, Yo)

% 46) 5 Xt + 3y2 y?
Lz=2_, Mo(46); 2z=_ _ , Mo(1-1); 3.7="_ Mo(2-2);
Jx 4xy D T
4. 1=x3-3y%x, M (3,2).
0
HccenoBath Ha 3KCTpeMyM (DYHKIIHIO
1 z=x2—x+y2+2y, 2. 1=2¢ +xy-Xx+Y?,
3. =X -2&x+4y-y?, 4. 7=x -3x+3y2+4y,
5.7=x+y2+4xy.
IIo psipam
I/ICCHGI[OBaTB Ha CXOOAUMOCTH pHZ[BI n
sin?n = 1-sinn = n-3 “ N+5 = (5)
1Y o 2% o , 3¥ ., ., 43¥ ., 5.2Jn+3|\l_}|,
n=1 N n=1 + 2n n=1NN +21.0 n=1 5 n=1 7
" w(rﬁnﬁq a3 2 1R 3n 5 0
6. 2" 7.3 8.3 .9y . 10. %
. —2 2
n=1 N -1 5N +4 ) 14n +3 e N r-1(n+1)In (n+1)
BBIHCHI/ITB, CXOIOUTCA JIN aGCOHIOTHO, CJIOBHO HUJIN paCXOOUTCA Psl.
s D e 3y§ FPoed g(—‘i)g‘“ oo U
-} |§ | (n+1) n=1(6n + 2) 1 B -1 5n n-1/3n2 +1
\“)
- (n Y
>0 |
n-1 \2n-1)

)
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3. Haiiti uHTEpBaN CXOOUMOCTH PsiJla M UCCIIE0OBATh €T0 MOBEJICHHUE Ha KOHIIAX HHTEpBaIa

©nofx)
CXOMMOCTH > _
n=1N+ 1K 2 )
1
4. Paznoxuts B psix Teitnopa o crenensm X pyukmuio | (X) = — . » HCTomb3ys
X°—5X+6

TOTOBOE PAa3JIOKEHHE.
5. Paznoxuts B psj Teitnopa mo crenersiM (X —7t/2) ¢pyakuuto  f (X) =cosx,
HCIIONTB3YSI TOTOBOE Pa3iOKEHHE.

3- uH cemecTp
TecToBo€ 3a1aHHE 110 00BIKHOBEHHBIM AU PepeHINATBHBIM YPABHEHUAM

3AJIAHME 1.
YcTraHoBUTE COOTBETCTBUE MCKAY HOMCPOM YPAaBHCHHS U €TI0 TUIIOM
1) xy'+2y = x*sin 2x 2) (1+ y2sin 2x)dx —2ycos? xdy =0

4y
8 ¥V- =%y 4) y/3+ 2%y = x,J3+2y2 .
X

- ypaBHEHHE C pa3JeNIIOUIMMHCS IEPEMEHHBIMH,
- nuHeiHoe quddepeHnranbHOe ypaBHEHHE,

- ypaBHEHHUE B MOJHBIX nTuddepeHumanax,

- ypaBHeHue bepnyiu,

- ypaBHEHHE, IPUBOASIIIEECS K OJHOPOAHOMY.
3AJIAHHUE 2.

JlaHo ypaBHerme mepsoro mopsaka (5xy? + x3)dx — (y? —5x2y)dy =0 B dopme, comepxkareit

muddepennmansl. [IpuBenute ero K BUay, pa3pelieHHOMY OTHOCUTENIBHO MPOU3BOAHOM.

| OtBer

3AJAHHUE 3.

Jano mudpepenmmansaoe ypasaenne Y = (2k + 3)x*, rtorma pymkimsa Yy = 2X° ABisAETCS €ro

pemenreM pu K, paBHOM:

| Orger
3ANAHNE 4. "
2
OG61mit nuterpan aubdepenuuatsaoro ypasuenns Y Y = —_ umeer B
X
| OtBer
3ATAHIE 5.

VYKakuTe MHTErpalibHyI0 KpHUBYIO pemeHus 3anaun Komm ans oObIkHOBEHHOTO AuQdepeHn-

anpHOTrO ypaBuenus Xy =y-1; y(1)=2.
YA

ON © >

BAPUAHTLIOTBETOB: 1)A 2)B  3)C 4)D.
3AJIAHME 6.

Jlano nuddepennuanbEoe ypaBHeHHe BTOporo mopsaka Y = X2 +X. Toraa obiee perenue

YpaBHEHUsI UMEET BUJL
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BAPHMAHTBLI OTBETOB:

1)y:ix4+ix3+c x+C 2)y:1_x4+1_x3+C x+C
1]? :i 1 2 12 6 1 2
3) y= " x*+ x¥+Cx+C 4) y =6x* +2x3 +C x.
ﬂ § 1 2 1
3AJTAHME 7.
Pemenue 3amaun Komu Yy = 2x+1, y(0)=y'(0)=0 UMeEET BHU]I
BAPUAHTHI OTBETOB:
X3 2 X3 X2 X3 2 X3
3 3 2 6
3AJIAHME 8.

Hano nmuddepeHimaibpHOe ypaBHEHHE BTOpOro nmopsaka 2Xy' —y' =0,  toraa ero oOriee pere-
HHUE UMECT BUJL:

| OtBer

3AJIAHHUE 9.
JNano nuddepeHnmanibHoe ypaBHeHHE BTOporo mopsiaka — Y'ctg4x+4y' =0, torma ero ooriee

PEIICHNUE NMECT BUJ
BAPUAHTBI OTBETOB: 1) y=0,25C:sin4x+C,  2)y=-Cicosdx +C»

3) y=Cisindx+C; 4)y=-Cy1s8in4x+C;.
3AJIAHME 10.
KopHu xapakTepucTHYeCKOTO YpaBHEHHUS PABHBI k1 = k2 =-1, k3,4 = iZ, torga ¢yHa-

MEHTaJbHAas CUCTEMA PEIICHUH TMHEHHOT0 OHOPOIHOTO AP PepeHIINATBHOTO YpaBHEHUS C
MOCTOSIHHBIMU K03((uitnenTamu OyeT UMeTh BH]L
BAPUAHTBI OTBETOB:

1)yi =€, VY, =e*, y3=c0s3X, Ys4=-sin3x
2 yi=e*, ya=e¥, y;=e%, y,=e

3) yi=6€, Y2=€¥, y3=c0s3X, Y4=-Sin3x
4) yi=e%, y=xe¥, ys=e¥, y =e*

3AJJAHHUE 11.
KopHu xapakrepuctudeckoro ypaBHeHus paBHbl K1 =kz =5, ks34 =5=%i. Torma obmee pere-

HUE JTMHEHHOTO OJHOPOAHOTO MU(PEepeHIINaTIbHOIO YPaBHEHUS C OCTOSIHHBIMU K03 duinen-
TamMH OyJleT UMETh BU/I:

| OtBer |

3AJIAHHUE 12.
N3BecTHa hyHAaMEHTATBHAS CUCTEMA PEIICHUH OJTHOPOIHOTO JUHEHHOTO MU PepeHIInaTbHOTO

ypapuenms: y, =1, Ya=X, Y,= x2. Torna 4acTHOE pelieHne ypaBHEHHs, YAOBIETBOPSIOIIEe
HavansHbIM yeroBusm  Y(0)=2, y'(0)=-1,

y'(0) = -2, pasmuo:

BAPUAHTBI OTBETOB:
1) y=2+x-x 2) y=2-x-2 3) y=2-x-x* 4)y=2-x-0,5%%
3AJAHHE 13.

Oynkiust Y = C,e* + C,Xe” sBisieTcst 00IMM peleHreM JTHHSHHOT0 0OTHOPOAHOTO audde-
PEHIINATIBHOTO YPABHEHHS C TIOCTOSHHBIMU KO3 (GHIEHTaMH, TOT/Ia €r0 XapaKTePUCTHUECKOES

YpaBHEHUE UMEET BUJ
BAPUAHTBI OTBETOB:
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1) k2-1=0 2) k?-k=0 3) k?+2k+1=0 4) k?-2k+1=0.
3AJJAHUE 14.
Oomee perrenue nuddepenimansHoro ypaaenust Y +4y' +3y =0 umeer Bua

| OrBer

3AJIAHHUE 15.
YacTHOMY  pelIeHUI0  JIMHEHHOTO  HEOJHOPOIHOro  Au(QepeHlnanbHOro  ypaBHEHHS

y' —3y'+ 2y = 2x—1 1o BUIy €ro mpaBoOi YaCTU COOTBETCTBYET (YHKIUS

BAPUAHTBI OTBETOB:

1) y«= A% +Bx 2) y+=Ax+B  3) ys=Ax 4) y- = A’ +Bx+C. .

3AJIAHHME 16.

Jlano nuHeliHOe HeoaHOpoIHOe auddepeHITaIbHOe YpaBHEHUE ¢ TOCTOSHHBIMEA KO3 PHUITHECH-

tamu 2 Y + Y + 2y = xe* sin 2X. 3anucaTh BUJ YACTHOTO PEHICHUS C HEOMpPEIETCHHBIMU KO3(-
burmeHTamMu

| Orger

3AJIAHHUE 17.
Jlano nuHeliHOe HeoaHOpoIHOe auddepeHITaIbHOe YpaBHEHUE ¢ TOCTOSHHBIMUA KO3 duIineH-

tamu Y + 4 y = 2ctg 2x. B xakoMm BHJE ClIeAyeT MCKAaTh YaCTHOE PEUICHHE HEOIHOPOIHOTO
ypaBHEHHS METOJIOM BapUaIliu MPOU3BOIBHBIX MOCTOSHHBIX ?

| Otger

3AJTAHUE 18.
Pemmenne kpaeBoif 3amaun Y’ = 2X+1, 0<x<3, y(0)=1, y(?)=9/2

HMEET BU]I ¥ X2

3 2 + 7 =3x+1 3)

BAPUAHTBI OTBETOB: 1) y= %+ %—3x 1 y=—

3 2
y:X§+ﬁ_lﬁx+l 4)y=X ;X 10y

3 2 3 3 2 3
3AJJAHHUE 19.
Jano nuddepennuansaoe ypasaenne Y = Y° + 2X u HauansHoe ycnosue Y(0) =1. Torma mep-
BbIC TPH YWICHA PA3JIOKEHHS €r0 PEIICHUS B CTENICHHOW Psil UMEIOT BHT
BAPUAHTHI OTBETOB:
1) 1+ x+5x2 2) 1+ x+0,25x2 3) 1+x+0,5%2 4) 1+x+25x%
3AJJAHHUE 20.

Obmee perienne cucteMbl AUQQPepeHINANTbHBIX YPaBHEHHHA { );/J,' = %{/2’— y
L 2 1 2
HMEET BUJL
BAPUAHTBI OTBETOB:
y — 92X+C28_3X, y:Ce—2x+C§—3x,
! i ! 2X -3x 1 9 —2X —3x
1) Y= ce -Ce 2) y=— Ce -Ce
2 g 1 2 2 § 1 2
L(y :%e2X+C e, y =Ce? +C e¥,
1 1 2 1 2
3) 4y _Zce* {Cew 4) <1y:—]ZCeZX+Ce‘3X.

[251 2 [z 51 2

TecToBOE 3a1aHHE 110 TEOPUU BEPOATHOCTEH 1 MATEMATUYECKOI CTATUCTUKE
3AJJAHHUE 1
KomnuectBo crioco6oB pacrpeneneHus TpeX MPU30BBIX MECT B OJUMIIMA/E 110 TEOPHUH BEPOAT-
HocTel cpenu 10 yqacTHUKOB paBHO
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BAPUAHTBIOTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2

W3 ypHBI, B KOTOpO# HaxomaTcst 6 Oenbix u 4 4epHBIX 1apa, U3BJICKAIOT Hayaady 2 mapa. Toraa
BEPOSTHOCTH TOTO, UTO 00a 1mapa OyayT OesbIMU, paBHA

BAPUAHTBIOTBETOB: 1) 1/3 2) 2/3 3)14 4)14/33.

3AJIAHHME 3

B kpyr pagnyca R Opomrena Touka. Torma BeposTHOCTh TOTO, YTO OHA TIOMAAET B 3alITPHXO-
BaHHYIO 00J1aCTh, paBHA

YA

-
X

BAPUAHTBIOTBETOB: 1)1/2 2)1/3 3) 14 4) 1/6.
3AJIAHHUE 4
Hecosmectrbie coObituss A, B,C He 00pasyroT mosHyto rpymiy coObITHIA, €CIH HX BEPOSITHO-
CTH 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.
BAPUAHTBIOTBETOB: 1) 2) 3) 4).
3AJIAHHUE 5
Bbpocator 2 monetsl. CoObiTus: A - TepO Ha IepBOil MOHETe, B- mudpa Ha BTOpoil M oHeTe ABIIS-
IOTCS:
BAPUAHTBHI OTBETOB: 1) HeCOBMECTHBIMH ~ 2) COBMECTHBIMH
3) He3aBUCHMBIME  4) 3aBHUCHMBIMH.

3AJIAHHUE 6

Crynenr 31aet 20 BoripocoB mporpammbl 3 30. Toraa BepoSITHOCTh MPABUIBHOTO 01 geTq Ha 3
BOIIPOCa paBHA

BAPUAHTBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.

3ATAHHUE 7

B nepBoii ypHe 6 GenbIx U 8 YepHBIX IIapOB, BO BTOPOH 7 OenbIx U 3 uepHbIX mapa. M3 Haynauy
B3ATOW YPHBI BBIHYT OJIMH mIap. Toraa BepoSTHOCTH TOTO, YTO ATOT Iap OKaKeTcs OebIM, paBHA

| OtBer | ‘
3AJJAHME 8

CoObITre A MOXET HACTYITUT JIUIIb IPU YCIOBHU MOSIBJICHUSI OJJHOTO M3 2-X HECOBMECTHBIX
coobitnit B, m B2, oOpasyromux nonnyto rpymmy. M3sectHs! BepostHocTs P(Bi) =2/3 u
ycoBHbIe BeposiTHoctH Pg (A) =1/3, Ps (A) =2/5. Torna BepostHocTh coGbrtis A pasHa

1 2

BAPUAHTBI OTBETOB: 1) 16/45  2) 28/45 3) 22/45  4) 17/ 45.
3ATAHUE 9
JluckpeTrHas ciyyaliHas BeJIMYMHA 3a7jaHa 3aKOHOM pacIIpeIe/IeHUs BEPOSTHOCTEN

X 1 3 5
P 0,1 0,3 0,6
Torna eé Gpynkuus pacupesenenns sepositHocredi  F (X) umeer Bux

BAPMAHTBI OTBETOB:
{0 npu x<1 [011 npu x<1
03 npu 1<x<3 04 mpu 1<x<3
) F) 40,6 npu 3<X<5 ) F&) %|1 npu 3<X<5
1 nmpu x>5 0 npu X>5
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0 wpu x<1 (0 mpu x<1

0,1
1 npu 1<x<3 01 npu 1<x<3
3) F(x) =1 nf;u 3<x<5 4) F(x)=1 nﬁu 3<x<5
P4 0,3
1 mpu x>5 06  mpu x>5.
3AJIAHUE 10

HenpepsiBHas cimyuaiinas BenTW4YMHA 3a7aHa UHTETPAIbHON (D yHKITHEH

|0 npu X<0,

pactipesienenus BepostHocTelt T (X) = ﬁxz 19 npu 0<x<3,
Ll npu X>3.

Torna notHocTs BepositHocTeit f (X) umeer Bun

| OTtBer
3AJJAHUE 11
I'paduk mmotHocTH BepostHocTel f (X) mokasan Ha pucynke. Toraa 3HadeHne a
f(x) A
a
0 2a X
PaBHO

BAPUAHTBIOTBETOB: 1)0,5 2)1 3)42  4)2.

3AJIAHME 12

JluckpeTHas cnydaiiHas BEJIMYMHA 3a/laHa 3aKOHOM PacIpeeeHusl BEpOSITHOCTEN

X 0 1
P 02 03 05

Torna e€ MaTeMaTnuecKkoe OKUIAHUE U JUCTIEPCHS PaBHBI

| Otger

3ATAHNUE 13

BepO}ITHOCTb nosBieHusa coObITusa A B 30 HEe3aBHCHUMBIX HCIBITAHUAX, IPOBOAUMBIX IO CXCMC

bepnymnu, pasHa 0,6. Torma qucniepcust 4rciia MOsSBICHUN 3TOTO COOBITHS paBHA
BAPUAHTBIOTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHME 14

HenpeprsiBHas cimyuaiinas BEIMYMHA paclpeiesieHa paBHOMEpHO Ha uHTepBasie (6, 10). Torna eé

MAaTEMATUUYCCKOC OXKHUIAHUE U JUCTIEPCHUA COOTBETCTBCHHO pPaBHEBI

| OtBer |

3ATAHUE 15

HenpepbiBHas ciydaiiHas BequdrHa X MOAYMHEHA HOPMAIbHOMY 3aKOHY paclpeiesieHus ¢ Ma-
temarideckuM oxupanueM M (X ) = a = 20. BepositHocTh ¢€ monananus B uHtepBan (20, 25)

paBHa 0,4. Toraa BeposTHOCTb e€ nonaaanus B uaTepBan (15, 20) paBHa

| OrBer

3AJIAHHE 16
CraTtuctudeckoe pacrpeesieHiue BBIOOPKH UMEET BUT
Xi 2 4 5 8

n 2 5 7 6

Torna oTHOCHTENBHASA YacTOTa BapuaHThl X1 =4 paBHA

| OtBer |

3AJIAHHME 17
ITo BeIOOpKE 0O0beMa N=100 mocTpoeHa rucrorpaMMa 4acToT.
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4 8 12 16
Torna 3HaueHune a paBHO:

| OtBer

3AJIAHUE 18
M3BECTHO CTATHCTHYECKOE PaCIIpeieiCHIE BHIOOPKU
Xi 6 7 10 12 13

N 5 6 8 7 4

Torna e€ BeibopouHas cpensisi Xg paBHa

| OtBer |

3AJJAHME 19
Jana BbiOopka o0bema N. Ecnu KakIplil 21eMEHT BBIOOPKH YMEHBIIUTH B TPU pa3a, TO BBIOO-

pouHast cpennsis Xg -

BAPUAHTBI OTBETOB: 1) He u3MeHHTCS 2) yMEHBIIUTCS B 3 pasza
3) yBenuuutcs B 3 paza  4) ymeHbIHUTCS B 9 pas.

3AJTAHME 20

Moma Mo u Mennana Me BapUAIHOHHOTO Psifia

Xi 12 13 15 16 18 20
ni 4 9 18 14 11 5

paBHBI

| OtBer |

3AJTIAHHE 21
Bri6opounast cpeassist st JAHHOTO CTAaTUCTUYECKOTO pacripeiesieHus: BBIOOPKHU
Xi 2 4 5 8 10

n 4 7 14 8 7

paBHa X; = 6. Torna Beibopounas aucnepcus D paBna

BAPUAHTBIOTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJJAHUE 22

HaiiTi noBepuTenbHbIi HHTEpBaI AJIs OIIEHKH ¢ HajexkHOCThio Y = 0,95 HeusBecTHOro MareMa-
TUYECKOTO 0KHMJIAHWS HOPMAIBHO PACIIPEICICHHOTO TpH3HaKka X I'eHepalbHOW COBOKYITHOCTH

Xo , ecin u3BecTHBI 006eM BBIOOpKH N = 30, BeIOOpOUHas cpennss X, = 2500, cpenHee KBajpa-

TUYECKOE OTKIIOHEHHE TeHepaTbHOM COBOKYMHOCTH G =100, KBaHTWIIHP HOPMAIILHOTO pacIpeie-
jenus t = 2,58.

| Orger |

3ATAHUME 23
[Tpu mocTpoeHun ypaBHeHUs JuHeHHOU perpeccun Y Ha X @ Y =axX+Db momyuens! cinenyromue

pesymbratel: I =05, 6x =2, oy =1,1. Torga BbiGOpouHbIil KO3(pHIMEHT perpeccuu OyzaeT

paBeH
BAPMAHTBI OTBETOB: 1)055 2) 1,1 3) 022 4) 0,275.
3AJJAHME 24
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Bri6opounoe ypaBHeHue nuHEWHON perpeccun Y Ha X mmeer Bua: Y =2X—3. Toraa BeiOo-
PpOUHBII K03 (HUITMEHT KOPPETSAIMHI MOKET OBITh paBEH

BAPUAHTBIOTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHHUE 25

Ecnu ocHoBHas runoTe3a umeet Bua Ho: a =16, To KOHKypuUpyroIIei OyaeT rumoresa:
BAPUAHTBI OTBETOB: 1) Hi: a<16 2) Hi: a<16

3) Hi: a>16 4) Hi: a>14.

OneHKa «OTJIIMYHO» BBICTABIISIETCS CTYIEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OIICHKA «XOPOIIIOY - 3a He MeHee /5% MpaBUIIbHBIX OTBETOB;

OILICHKA «YJOBJIETBOPUTEIBHO» - 32 HE MeHee 50-60% mpaBUIIbHBIX OTBETOB;
OIICHKA «HEYIOBJIETBOPUTEIBHOY - 3a MeHee 50 % mpaBUIBLHBIX OTBETOB.

KommnuiekT Bonpocos (YO)
JIMHENHAS 1 BEKTOPHAS AJITEBPA

Matpuiibl, TUTIBI MATPHIL.

Onepanuu ¢ MaTpuliaMH, UX CBOKCTBA.

YMHOXEHUE MPAMOYTOIbHBIX MaTPHII.

Martpuunas popma 3arucy CUCTEMbI TUHEHHBIX alreOpandecKux ypaBHCHHH.

Onpenenureny 1 UX CBOICTBA.

[Tonsitue onpenenuTens. MUHOPHI U anreOpanyecKue J0MOTHEHUS.

CucreMbl TMHEWHBIX aNreOpanvdeckiuX ypaBHEHUN, OCHOBHBIC MIOHSATHUS U OTIPEACIICHUSI.

IIpaBuio Kpamepa perieHus: CucTeM JUHEUMHBIX YPaBHEHUH.

OOpatHas MaTpuIia U e€ BeIYHCICHUE. Y CIIOBHE CYIIIECTBOBAHUS OOPATHOW MATPHIIBI.

10 Penrenune cucteM TMHEHHBIX anreOpandeckux ypaBHEHUIH METOJOM 0OpaTHOI MaTpPUIIBL.

11. Meron I'aycca pelieHust CUCTEM JIMHEWHBIX YPaBHEHUH.

12. Pemenune mpou3BOJIbHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeTo0M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanernm.

14. OgHOpOoaHBIEC CHCTEMBI IMHEHHBIX ypaBHeHUI. KpuTepuii cylecTBOBaHNS HETPUBHAIBHBIX
peLIcHu.

15. TTonsiTHEe BEKTOpa U JTUHEHHBIC ONepaIliy HaJl BEKTOpaMH, CBOMCTBA OTIEpAITHi.

16. JIuneitnas KOMOWHAIUST BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTH M JIMHEWHAS 3aBUCHMOCTb T€OMETPUUECKUX BEKTOpoB. Kpurepuit
JINHEMHOM 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauuaTtel BEKTOpA.

19. OpronopmupoBanHbIii 6a3uc. Pa3noxxeHne BeKTopa 1o BeKTopam 0asuca.

20. YropsimoueHHast TpOKa BEKTOPOB.

21. CxansipHOE, BEKTOPHOE U CMEIIaHHOE MPOU3BE/IEHHEe BEKTOPOB B OPTOHOPMHPOBAHHOM Oa-
3HCe.

22. Y crnoBusi OpTOrOHATBHOCTH, KOJUIMHEAPHOCTU U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe MPOCTPAHCTRA.

24. Matpuria niepexojia ot 6a3uca K 6asucy.

25. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUST MATPHUIIBI.

©CoNoa~LWNE
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31.
32.

MATEMATHUYECKHUU AHAJIN3

[TonsiTrie nepeMeHHOM BETUYUHBI U 00JIACTH €€ U3MEHEHUSI.

noHATHE (YHKIMOHATHLHON 3aBUCUMOCTH, Kilaccu(uKanus QyHKIUH.

OnpeneneHre U TUIbI YUCITOBOM MOCIEI0BATEILHOCTH.

[Ipenen 4ncmoBOi MOCIEAOBATENbHOCTH. AprU(METHICCKHE ONepallii HaJl MOCIIeI0BATEb-
HOCTSIMH.

VYcnoBus cymiecTBOBaHUS KOHEYHOTrO Tpejesia YMCIOBOW IMOCIIE0BATEIbHOCTU (TEOPEMBI
Komm u Beliepmrpacca).

BTtopoii 3amevaTenbHbIN Ipeaen.

[Ipenen pynkuuu. Onpenenenus. ['eomeTpudeckas HHTEPIpPETALXs TOHATHS MIpeJiena
¢byakuur. CBONCTBA MTPEICIIOB.

BeckoneuHo maiele, 0eCKOHEYHO OOJIBIINE PYHKIINH.

ITepBblii 3aMeyaTenbHbIN MPeIed.

beckoHeyHO Masible BETUYMHBL. DKBUBAJICHTHbIE OCCKOHEYHO Mallbleé U UX HCIOJIb30BaHHE
MIPH BBIYHMCIICHUY NpeienioB. Tabiniia 3KBUBAJICHTHBIX 0€CKOHEYHO MallbIX.
HemnpepsiBHOCTh (yHKITMK B TOUKE M Ha mpomexyTke. OmxHocTopoHHME npeaensl. Kinaccu-
¢ukaiys Touek pa3peiBa rpadpuka.

CgoiicTBa (pyHKIMH, HEMPEPBHIBHBIX Ha OTpe3ke (TeopeMbl BeliepmTpacca, bonsiiano — Ko-
111).

[TpousBoanas. ['eomeTpudeckuii u GpuU3MUECKHii CMBICHT TTpou3BoAHOM. KacarenbHast u HOp-
MaJIb K IJIOCKOW KPHUBOM.

Tabnuia nponu3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBs3b MEX/1y CYILIECTBOBAHUEM NMPOU3BOJHON (PYHKIIMU B TOUKE M HEMIPEPHIBHOCTHIO (DYHK-
IIUY B TOH K€ TOUKE.

[Tpou3BogHAs CyMMBI, MPOU3BEACHUS, YacTHOTO. [Ipon3BOHAs CIOKHOM 1 0OpaTHOM (yHK-
1107078

[Tpoun3BoHas mapaMeTpUUIECKH 3aAaHHOW (DYHKITHH.

[TpousBoanas ¢hyHKINH, 3aJaHHON HESIBHO.

JuddepenurpoBanue CloKHON MOKa3aTeNbHON QYHKINN.

Huddepennmpyemocts. uddepennnan. ['eomerpuaeckuit cmbica quddeperiuana.
[TpousBonnbie u AU depeHIranbl BHICIIUX TOPSIKOB.

OcHoBHbIe Teopembl nuddepennnansHoro ucuncienus (teopema depma, Teopema Pos,
teopeMa Jlarpanxa, Teopema Kommn).

[IpaBuno Jlonurans.

Mmuorounen Teinopa u ero cpoiictBa. @opmyna Teitnopa. OcraTounblii wieH (GopMyisl
Teitnopa B popme Jlarpanka u [leano.

AcumnToTH rpaduka GyHKINH.

OkerpemyM. HeoOxoaumoe yciioBre 3KkcTpemMyma.

JlocTaTOuHBIE YCIOBUS SKCTPEMYMa.

JloctatouHoe ycioBue Bo3pacTanus (yObIBaHUs ) QYHKIIUH.

HauOonpiiee u HauMeHblIee 3Ha4eHUS (PYHKIIMH Ha OTPE3Ke.

BrinmykiiocTh, BOTHYTOCTb, TOUKa Neperunda. JloctaToyHoe ycloBUE BOTHYTOCTH (BBITYKJIIO-
CTH).

Heo6xomumoe ycioBue Touku neperuda. JloctaTounoe ycioBue neperuoa.

OOm1ast cxema MOCTPOEHUs U HCCIe0BaHus Tpaduka HyHKIUH.

OYHKIIMN HECKOJIBKUX IEPEMEHHBIX

1. Ompenenenue v TeOMETPUIECKUIN CMBICI ()YHKITUHU IBYX NTEPEMEHHBIX.
2. Jluauu ypoBHs QYHKIIUH ABYX NTEPEMEHHBIX.
3. YacTtHble MPOM3BOAHBIC PYHKIINU HECKOJIBKHUX MMEPEMEHHBIX, IX T€OMETPUICCKHIA CMBICIT
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OYHKINHT HECKOJIBKHUX TIEPEMEHHBIX, MOHSATHUE MOIHOTO nud depeHimana.
HuddepennmpoBanne CI0KHBIX HYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.

[Tpou3BoaHbIE BBICHIIMX MOPSIKOB (PYHKIIMU HECKOJIBKHX MepeMeHHBIX. CMelIaHHbIe TPOU3-
BoaHbIE. Teopema IlIBapua.

[TpousBoHasT PYHKIINH HECKOJIBKUX TIEPEMEHHBIX TI0 HAPABIICHHIO.

[Tpou3BoHAas 1O HAMIPABICHUIO U TPAJUEHT CKAISPHOTO MOJIS.

OkcTpeMyM (QYHKIHUH HECKOJIBKHUX MEPEMEHHBIX.

. Heo6xoamumoe 1 jocTaTouHOE YCI0BUS IKCTpeMyMa (DYHKITUH JBYX MEPEMEHHBIX.

HNHTEI'PAJIBHOE NCYUCJIEHUE

[TepBooOpazHasi, HeompeneaeHHbIN HHTEeTpal. Tabinia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON U UHTETPUPOBAHUE 110 YACTSIM B HEOIIPEAEICHHOM UHTETpalle.
HuTerpupoBanue ¢ TOMONIbIO MOABEACHUS MTOJT 3HAK AU depeHnnaa.

HHTerprpoBaHne parMoHAIBHBIX TPOOEH.

WHTerpupoBanue Mo 4acTsAM U 3aMEHA IIEPEMEHHOM B ONPEAECIEHHOM UHTETpaIe.
HuTerpupoBanue TpPUrOHOMETPUUECKUX (PYHKIIHI, OCHOBHBIE IIPUEMBI.

WnTerpupoBanue uppanuoHaIbHbIX GYHKINHN.

YHuBepcanbHas TPUTOHOMETPHUYECKAs MOJCTaHOBKA.

OnpeneneHHblil nHTErpat u ero ceoiictBa. ®opmyna Hetorona — Jleitoauna.

[TpunosxkeHus onpeaeneHHOro HHTErpaia K pelieHHIo FTeOMETPUUECKUX U (PU3NUecKux 3aaay.

. Beruncnenue miomanei ¢ moMoILbio ONPEACIEHHOTO HHTErpaa.
12.

Brrumncienne mionaam v JiIUHB KPUBOM, 3a1aHHON YpaBHEHUSIMH B ITapaMeTpuyeckoi Gop-
Me.
Brruncnenue miomniaan KpUuBOJIMHEWHHOTO CEKTOPA B OJSPHBIX KOOPAWHATAX.

. Boruncnenue niomazeil B mpsIMOYTOJIbHBIX U HOJSPHBIX KOOPJAMHATAX C MOMOIIBIO OMpe-

JIEJIEHHOT O UHTETpaa.

Beruncnenve JUIMHbI AYTU € IOMOIIBIO OMPEIEICHHOTO UHTErpaa.

Brpluncnenue JiMHbL Jyrd KpUBOU, 3aJaHHOM ITapaMETPUYECKU.

Brruncnenue o0bema Tena BpameHust ¢ IOMOIIBIO OTIPEIEICHHOT0 HHTErpaa.

Beruncienye miomaay NoBEpXHOCTH TENIA BPALCHUS.

HecoOcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO TUMA. [TOHATHS CXOTUMOCTH U PACXOAUMO-

CTH HECOOCTBEHHOTO MHTETpasa.

HecoOcTBeHHBIE MHTETpalIbl OT Pa3pPBIBHBIX (PYHKITHI.

KpaTHble, KpuBOJMHEHHBIC, IOBEPXHOCTHbIC HHTEIPAJIbI,

JIBOWHO UHTETpaJl, ONPEICTICHUE U CBOMCTBA.

[IpaBuia BeIUKCIICHUSI ABOMHOTO HHTETpaIa.

HekoTopsie mpuiiokeHUs JBOWHOTO UHTETpalia (K BEIYUCICHHUIO IUIOMAAeH, 00BEMOB, CTa-
THUYECKUX MOMEHTOB, MOMEHTOB UHEPIIUU, KOOPAUHAT LIEHTPA TAKECTH.

TpoitHO# HHTETpaJl, ONPENCIICHUE U CBOMCTBA.

KpuBonuHelHbIi HHTETpa NEPBOrO THUIIA .

KpuBonuHelHHbIM HHTETpall BTOPOro THIIA.

HeoOxonuMoe u 1octaTouHoe yCIOBUSI HE3aBUCUMOCTH KPUBOJIIMHEHHOTO MHTErpasia OT Iy-
TU UHTETPUPOBAHUS.

®opwmyina ['puna.

IToBEpXHOCTHBII HHTErpaJl IEPBOIO THUIA.

10. DneMeHTBI TEOPUH T0JISL, TOBEPXHOCTHBIN UHTErPaj BTOPOIrO THIA.

PSIJTBI

1. Yucnoseie nonoxutenbHbie psaabl. [lonaTue cymmsl 6eckoHeyHOro paga. Cxonsmmecs u

PacXOIAIINECS PSAIBI.
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Heo0xoanuMelii mpu3HaK CXOJUMOCTH, TEOPEMbI CPAaBHEHHUS.

[Tpusnaku Jlanmambepa u Ko, nHTErpagbHbIN MPU3HAK.

3HaKONEpEMEHHBIE PSJIbl, A0COTIOTHAS M YCIIOBHAS CXOAUMOCTb.

Teopema JleitOHMIIA O CXOAMMOCTH 3HAKOYEPETYIOITUXCS PSIOB.

@yHKIMOHAIBHBIE Ps/IbI, pPABHOMEPHAs CXOAUMOCTS, pU3HaK Beliepmpacca.
Crenennsble psaabl, Teopema AOesst, ”HTEpBaJl U painyc CXOAUMOCTH CTEIICHHOTO psa.
Psin Tetinopa. YcnoBus paznoxxumoct GpyHKIuu B psan Teitnopa.

Paznoxenue B psa Telnopa HEKOTOPBIX PYHKIUH (TaOIMYHBIC Pa3I0KEHU).
[Tpumenenue psaa Telnopa K TpUOIMIKEHHBIM BBIYUCICHUSM.

OBBIKHOBEHHBIE JTU®PEPEHIIUAJIBHBIE YPABHEHUA

OCHOBHbBIE TTOHATHUSI TEOPHH OOBIKHOBEHHBIX IH(QepeHINaTbHbIX YpaBHEHHH MEpBOro Io-
psoKa: ompeaelieHHne OOBIKHOBEHHOTO au(depeHIIMaIbHOTO ypaBHEHHs, (POPMBI 3amucu
OOBIKHOBEHHOTO T (EepeHIINATBFHOIO YPaBHEHUSI TEPBOTO TOPSIKA, MOHATHS OOIIEro H
YaCTHOT'O peUIeHH, OOIIero U YaCTHOr0 HMHTETPAJIOB.

ITocranoBka 3agaun Komm utst quddepeHnaibHoro ypaBHEHHs IEPBOTo MOPSIKa.
Teopema cyiiecTBOBaHUSI M €IUHCTBEHHOCTU peuieHus Ui nuddepeHanibHoro ypaBHe-
HUS TIEPBOTO MOPSIIIKA.

I'eomeTpuueckuii cMbIca 001IEro HHTETpajia OOBIKHOBEHHOTO J1.y. IEPBOrO MOPSIKA.
Juddeperunanbaple ypaBHEHUS MEPBOrO MOPSAAKA C Pa3AeiICHHBIMH U Pa3ACISIOIIUMUCS
MIePEMEHHBIMH.

Jlunetinpie auddepeHnuaibHble YpaBHEHUsI TEPBOTO MOpsaka. MeToa BapHaluu TPOU3-
BOJIbHOM IMOCTOSTHHOM.

Juddepenunansupie ypaBHeHUs N-ro nopsiaka. OCHOBHBIE MOHATHUS: (OPMBI 3aITUCH, TIOHS-
THS OOIIET0 U YaCTHOTO PEIICHUN.

ITocranoBka 3amaun Komm u kpaeBoit 3amaud JUisi OOBIKHOBEHHOTO UG (hepeHInaTbHOTO
ypaBHEHHUsI N-TO MOPsIIKa.

WuterpupoBanue nuddepeHnalbHbIX YPaBHEHUH N-TO MOPSIKa METOAOM TMOHM)KEHUS T0-
psaKa.

Jluneitaple ogHOponHBIe Au(depeHInanbHbie YpaBHeHH N-ro mopsaka. OOmme cBoiCTBa
PELICHUI: TTIOHATHUS TUHEWMHO 3aBUCUMBIX U JIMHEWHO HE3aBUCUMBIX PEIICHUH, OMPEACITUTENS
Bponckoro, nonatue GpyHnaMeHTaIbHON CUCTEMBI PEIICHUH,

Teopema o cTpykType 001Iero peneHus OOBIKHOBEHHOTO JIMHEHHOTO OHOpoAHOTO nudde-
PEHLIMATBHOTO YpaBHEHH N-TO MOPSAKA.

Jluneitnsle omHOpoaHble MuddepeHIraNbHble YpaBHEHUS N-TO MOpsIKa C MOCTOSHHBIMU
KodpunreHTaMu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro cBsi3b ¢ auddepeHnnanbHbIM
YpaBHEHUEM.

By yacTHBIX pemieHni JMHEWHOTO OJHOPOMHOTO auddepeHImaIbHoro ypaBHEHUS N -
ro HOpsAKa C MOCTOSHHBIMH KO3((ULHMEHTaMH B 3aBUCHUMOCTH OT BHAAa KOpPHEH Xapak-
TEPUCTHYECKOTO YpaBHEHHUSI.

Jluneiinpie HeomHOpOIHBIE MU GepeHITnaNbHBIC ypaBHEHUA. TeopeMa o CTpyKType 001ero
pereHus.

Pemennie nuHEWHBIX HEOAHOPOIHBIX UG (dEepeHIINaTbHBIX YPaBHEHUN C MOCTOSIHHBIMU KO-
spdunmrentamu. Meron mogdopa 4aCTHOTO PeLISHHs I IPaBbIX 4acTei BUIa

f(x)=P,(x)e**, f(xX)=Mcospx+Nsinpx,
f (x) = P(x)e* cos B x + Q(x)e®* sin f x.
Pelenye TMHEWHBIX HEOAHOPOAHBIX TU(PEPEHIINATBHBIX YPABHEHNI METOIOM BapHalliy

IMPOU3BOJIbHBIX MMOCTOSAHHBIX.
IlocTranoBka u pPEIICHUC 3a/]la4r Ha COOCTBEHHEIC 3HAYCHUS.
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18. Cucremsl auddepenunanbupix ypaBHeHui. IlonsTHe HOpmanbHOM cucteMbl. IloHsATHS
oOIIIero M YacTHOTO peHIeHWH CHUCTeMBL. TeopemMa o mpuBeAcHUH IUDPEpEeHIINATHHOTO
yYpaBHEHHUsI N-T0 MOPsIIKa K HOpMAJIbHOM cUcTeME. MeTo NCKIIIOUEHUS] HEU3BECTHBIX.

TEOPHUS BEPOATHOCTEM

=

Bunpl ciiyqaitHbIX COOBITHH.

2. Krnaccuueckoe W CTaTHCTHUYECKOE OMPENEICHHs] BEPOSITHOCTH TOsBIIeHUsT coObIThsA. Oc-
HOBHBIE (OPMYJIBI KOMOMHATOPHKH.

3. IlpuHIUI CTAaTHCTUYECKOM YCTOWYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBs3b U pa3iuyue

MEXY KJIJACCUYECKUM U CTAaTUCTHUECKUM OMPEEIEHUIMU BEPOSATHOCTH.

4. Teomerpuyeckoe ornpeaeneHne BepoITHOCTH. 3anada bropdona.

5. Anrebpa coObituii. [IoHATHS CyMMBI M TPOU3BEECHUS COOBITHI, NX T€OMETpHYECKasi HHTEp-
nperanus. OCHOBHBIC 3aKOHBI aITreOpbl COOBITHH.

6. Teopema cl0KE€HHUsI BEpOSTHOCTEH /I HECOBMECTHBIX COObITH. ClIeICTBUS U3 HEe.

7. Teopema CIOKEHHUS BEPOSTHOCTEH JIJII COBMECTHBIX COOBITHH.

8. Teopema yMHOXXEHHUS BEPOSITHOCTEH MJIsi 3aBUCUMBIX U HE3aBUCUMBIX  cOObITHH. [loHsATHE
YCJIOBHOW BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTH IMOSIBICHUS XOTS ObI OJTHOTO COOBITHSL.

10. ®opmyia MoTHON BEPOSTHOCTH.

11. ®opmyna beprysn.

12. JlokanpHas 1 MHTErpalibHas TeopeMbl Jlamaca.

13. Onpenenenuie M TUIBI CydyailHBIX BeanuuH. [oHATHE 3aKOHA pacmpeneneHus: CilydaiHoi
BeIM4UHBI. Psin pacnipeneneHus.

14. nTerpansHas GyHKIHS pacrpeaesieHus] BeposiTHOCTeH. OnpeneneHue, BepOsSTHOCTHBIN
CMBICJI M CBOWCTBA.

[TInmoTHOCTB BepoaTHOCTER. OmnpenesieHue, BEPOSITHOCTHBIA CMBICII U CBOWCTBA.

15. CBs3p MeX Iy MHTETPATbHOM (DYHKIMEH pacmpenesieHust BEpOSITHOCTEH M TUIOTHOCTHIO Be-
POSITHOCTEM.

16. Onpenenenue, BEPOSTHOCTHBIM CMBICT M CBOWCTBa MaTEMaTHUE€CKOTO OKUIAHUS IS JHC-
KPETHBIX M HETIPEPBIBHBIX CIyYaWHbBIX BEIUYMH.

17. Onpenenenue, BEpOATHOCTHBIN CMBICT M CBOMCTBA JIUCIICPCHUH.

18. bBunoMHaIBHBII 3aKOH pacripeieeHusl.

19. Cpennee u HauBepoOsTHENIIIEE YKCIIA TTOSBICHUN COOBITHS MPU OMHOMHUATIBLHOM pacIipesierie-
HUU.

20. 3akon pacnipeaenenus [Iyaccona.

21. PaBHOMEpHBII 3aKOH pacipeesieHus BEPOSTHOCTEH.

22. moKa3aTeNbHBINA 3aKOH pacIpeeICHHUS BEPOSITHOCTEH.

23. HopManbHBIi 3aKOH pacripelie/ieHusi BepoATHOCTell. BeposTHOCTh momagaHus HOpPMAalbHO
pacnpeeIeHHON clly4allHOW BEJIMYMHBI HA TTPOU3BOJIbHBIN KOHEUHbBI UHTEPBAI.

24. BepoATHOCTb TOMAAaHUsI HOPMAJIBHO PACHpeeNCeHHON ClydyailHON BeNTMYMHBI HAa MHTEPBAJ,
CUMMETPUYHBIN OTHOCUTENBHO cpeaHero 3HaueHus. IIpaBunio tpex curm. Teopema Jlsmy-
HOBA.

25. [IpenenbHbIC TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHUYECKASA CTATUCTHKA

1. Ilpenmer u OCHOBHBIE 33Ja4ll MATEMATHIECKOW CTaTHCTHKH.

2. Tlonsitue o BBIOOpOYHOM MeTozIe. [ 'eHepanbHas 1 BBIOOpOYHAst COBOKYITHOCTH.

3. OcCHOBHBIC TIOHSTHS MaTEeMaTHYECKOH CTAaTUCTUKU (BapHMAlMOHHBINA PsijI, 4aCTOTA, OTHOCH-
TeJbHAs 4aCTOTa, CTATUCTHYECKOE pacIpeesieHIe BEIOOPKH).
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OMnupudeckas GyHKINS pacupeaeseHus BBIOOPKU U €€ CBOMCTBA.

[TosMroH 4acToT U MOJMUIOH OTHOCUTENIBHBIX 4aCTOT.

I'ncrorpamma 4acTOT M OTHOCUTENBHBIX YaCTOT.

TodeuHsle OlIeHKH TapaMeTPOB pacipeeneHus. TpeOoBaHUs K OLIEHKAM.

Bri6opounas cpenusis. CBOHCTBO YCTOHYHMBOCTH BEIOOPOYHBIX CPETHHX.

Bri6opouHnas 1 ucnpaBiieHHas TUCTIEPCHH.

lO HuTepBanbHbIe OLICHKU. [IOBEpUTENBHBI MHTEPBAI U TOBEPUTEIbHAS BEPOSTHOCTH. [IoH:-
THE TOYHOCTH OLIEHKH.

11. TTocTpoeHue TOBEPUTEIHHOTO HHTEPBAa sl OIICHKH TeHEPAIbHON CPeHEH TTPU N3BECTHOM
CPEIHEM KBaJAPaTUYECKOM OTKJIOHEHUHU.

12.TloctpoeHue MOBEPUTEIHHOTO WHTEpBaia ISl OICHKH TEHEpPaIbHOW CpeIHEeW NpH He- W3-
BECTHOM CpeJIHEM KBajpaTuyeckoM oTkjoHeHuH. Ciaydail manoii BeIOOpku. Pacmpenenenue
CTthIO€EHTA.

13. YnpouieHHbIE METOIBI pacueTa CTaTUCTUYECKUX XapaKTEPUCTHK BBHIOOPKH. Y CIOBHBIC Bapu-
aHTbl. MeTo MpOU3BEACHUN.

14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

©oN A

15. Kpurepuit ¥ 2 [Tupcona.

16. KoppensunoHHas 1 perpecCHOHHAs 3aBUCUMOCTH.

17. YpaBHeHue BEIOOPOYHON PErpeccui.

18. Bri6opounsblit K03 HUIMEHT perpeccuu.

19. Beibopounsiii K03 PULIHEHT KOPPETALHH.

20. CBs13b MEX1y BEIOOPOYHBIMU KOA(DPHUITUEHTAMU PETPECCUU KOPPETIAIIUU.

KomnuiekT 3aganmii 111 BBINOJIHEHHUS
pacueTHo-rpadpuyecknx pador PI'P)

110 JUCHUITIIINHE MareMmaTtuka
(HaMMEHOBaHUE TUCLUILIIMHBI)

Ilo anredpe
PI'P Ne 1, yactnb 1
11 0) (2 0 2)
3amanue Nel. [lanei MaTpusl A=' 1 3 2 u B=0 -3 31

|
(4 0 -3) 1 1 -1)
BEIMIONTHAUTE neiicTBHUA: A? +8BT .
3aganue Ne2. [TpoaokuTh JaHHOE MaTPUYHOE PaBEHCTBO (2A+3B) —4A> —6AB = ...

Y TIPOBEPUTH €r0 JJi MaTpull 4 U B 13 NepBoro  3ajJaHusl.

3ananue No3. BEIYHCIUTH ONpeAETUTEb JBYMs CIIOCO0AMHU: Pa3IoKeHUEM 0 IEPBOi CTPOKE U
pa3J10KeHUEM I10 IIEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1
3amanue Ned. JIiis naHHO#M MaTpUIlbl HANTH 00paTHYI0 MaTtpuily. Caenarb MPOBEPKY.
(| 10
1 1 0,
\-1 2 3)

3ajianue No5. Pemmtes Marpuunoe ypasaenne AXB =C (maiitu X). Caenats npoBepKy.
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AJ_l 2\; B=|(3 ﬂ; CJO ﬂ.

2 1) 2 3) -9 3

3aganue Ne6. Haitftu panr maTpuib!.

123 7
‘O 5 4 3 1 ’
|2 3 8 9 15
|3 -8 2 6 20

PI'P Ne 1, yactp 2
3aganue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTh mpoBepKy.

jX1+4X2—X3 =2

2X1+2%2 +3x3 =7

3% +6% —2% =1
3amanne Ne2. Pemmuth cuctemy n3 Nel MeTo1oM 0OpaTHOI MaTpHIIBL.
3aganue Ne3. Pemuthb cuctemy u3 Nel merogom ["aycca.
3amanne No4. Pemth HEOTHOPOIHYIO cUcTeMy MeToioM ['aycca. Halitu obmee pemenue u
YacTHOE pellIeHHUE.

X1+ X2+ 2X3 +3Xa=5
{3X1 4+ 2X2— 4X3 — 2Xa =1
| 5xi+4% + 4xa=11

3amanue NoS5. Pemuth ogHOpOIHYIO cucteMy MeTonioM ["aycca. Haiitu obmiee pemenue u GCP.
2X1 +6%X2 —9%3 - 94 =0

X1 - X3+ X4 =0 .
| 143% —7x3 —4xa =0
X, —=3x2 + 2x3 +5x4 =0
PI'P Nel, yactp 3
3ananue Nel. IlokasaTh, uTo BeKTOpsI M, N, P 00pasyioT 6a3uc B POCTPAHCTBE M PA3JIOKHUThH

BexTop & 1o atomy 6asucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5, - 4,13).

Baganue Ne2. Jlausl BEKTOpbI M U N BIACHUTH — KOJUIMHEAPHBI JIM BEKTOPLI & U D R
m=(28,-8,8),nm=(-21,6,-6), a=2m=+n;b =2n—m-
A
3ananue Ne3. Haiitu | a |, eciu |m| =64/2, |FT| =2, (rﬁ, m =135, a=6m-m.
3aganue Ne4. Jlan A ABC . Haiitu £ B, ecm A(1;-1;2),B(3;3;2),C(7;1;2).
3ananue NoS5. TIpu Kakux X BEKTOPHI a_I/L b nepnenauxynsapab1?
a=(x;1,-4),b =(x-3;12; x).

Baganue Ne6. Haiitu miomaas napauienorpaMma, oCTPOEHHOTo Ha BEKTopax & u b-.

a 2m-5n,hb =m+n, 12, =__A
—————— | 3,(m,n):%.

= ]
3ananue No7. Haiitu miommanas tpeyronsuuka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
Bananue Ne§. JTanbl BeKTOpHI @, D ,_ C . BbIACHUTB — KOMILUTaHAPHBI JIX BEKTOPHI. Eciau BEKTOpEI
HE KOMILIaHApHBI, TO HAliTH 00beM NMapauieenuIeaa, TOCTPOCHHOIO Ha BEKTOPax @, b_, Cu
OTIPENIeNIUTh — KaKyl0 TPOUKY OHU 00Pa3yIoT.
a(l;-1;5),b (2;4;-2),¢(3,0:1).
PI'P Ne 1, yacTtn 4
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3aganue Nel. [Ipsmas |, mpoxomur yepes Touky A mapamtensuo sekropy ( . IIpsamas |,
IPOXOJIMT Yepe3 TOUKy B meprieHaukynspao Bekropy M. HaiiTk TOUKY epecedeHust MpsIMbIX 1
yroa mexay uumu, ecmu - A(3;5), q(1;3), B(0;5), m(-3;4).
3amanue No2. Jlana npsivast |, . Ipsamas |, npoxoawmt wepes Toukn A u B. Haiitn paccrosaune
OT TOUKH nepecedenus mpameix |, u |, mo mpamoii ;.

[x=-8t-3
! "Ly =3t + 4,
3amanne Ne3. Haiitu paccrosiaue oT Toukd M, [0 IIIOCKOCTH O , IPOXOISAIIEH Yepe3 TOUKY
A neprnenauxyispao Bekropy N, ecmu M, (0; 1;7), A(2;-1; 4), n{(6; 22; -3).
3aganue Ne4. HailTu yros Mexy IJIOCKOCTBIO OL M TJIOCKOCTHIO B , TPOXOSIEH Yepe3 TOUKHU
A BuC,ecmm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).

3ananue NeS. 3amucarbh KAHOHMYECKHE YPaBHEHHUS MPSMOM, 3aJaHHON OOIIUMH YPaBHECHHUSIMU.

lx+2y—9z—10:0;
13x +4y +8z —-24 =0.

Baganue Ne6. Haiiti TOuKy nepecedenus npsMoii | u miockoctd OL U yros MexIay HUMH.

|;X—+2:1:Z_‘1- o Xx+2y-32-12=0.

3 4 -2

3amanue No7. Tlpsivas |, mpoxonurt gepes touku A u B. IIpsimast |, mpoxoaut yepes Touky

I A(4;0), B(7;3), |,:9%-12y+2=0.

M nepnenMKyIIpHO WIOCKOCTH O, . Haiitk yron mexay npsaMeivu |, u |, u Beiscauts — ne-
JKaT JIX OHU B OJTHOM IJIOCKOCTH WJTH CKPEIIHBAFOTCS.
A(9;-3;1),B(4;4;-5),M (-1;11;-11), o :2x+3y-z-1=0.
PI'P Ne 1, yactnp 5
(x+3)% Ty2
49 25
Tpuchl. [locTpouTh KpUBYIO, U300Pa3UTH (HOKYCHI, TUPEKTPHCHI.

3ananue Nel. Jlng naHHOM KpUBOMH 1 yka3zatb OKYCHI, SKCHIEHTPUCUTET, TUPEK-

3ananue Ne2. [Tpusectr ypaBHeHue kpuBoit  9x° — 25y2 —18x + 200y — 616 =0 Kk KaHOHHYE-

CKOMY BHIY U IIOCTPOUTEH KPUBYIO.

PT'P Ne6
3amanme Nel. Jlns nmHeiHOTO omepatopa A — 3amaHbl 00pa3bl OA3MCHBIX SJIEMEHTOB
Ag,, Ag,, Ag;. 3amucars Matpuily oneparopa A B 6asuce €, €,, €; ¥ HaliTh 06pa3

3JIeMEHTa X
X=28-46+6;.

3amanne Ne2. Haiitu coOCTBEeHHBIC 3HAUCHUS U {CQQCT@ﬁﬁme BEKTOPBHI INHEWHOTO Oneparopa,
3aJ]aHHOT0 B HEKOTOPOM 0asuce Marpuuein A= | :

|

7 2
\ )
Ilo unTerpaaam

HeonpeneseHHbIil HHTErpas
HaiiTu uaTEerpasbl.
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\/1g%+3 sin 2x dx 5x +1 C05(2—5 f)

2. d 3. S -

-[ COS’X Icos3x X jzxw/lnx 4'J.1/x2+2x+7 dx S'I 23 dx
cos(In3x + 4)

6.](1—3x)c055xdx 7. J.arcth\/;dx 8._[e‘X cos 5xdx 9.J.x2 In(x+3)dx 10.1(! o dx 11.11.

J.(Z —x)In 3xdx

12, J‘(Xz+3x_1)3sxdx 13. J‘stinzxdx 14. I(Sx—3)cos idx 15. I(ﬁ—Sx)sin xdx

3
9(sin x + cos x) X — X' — 4% +13x
rctg2x+
16. [(x~1)"In* (x~L)dx 17. j XlS'I(cosx—sinx)° J XX D(x-2)
2x3—6x2+7x—4d o1 X+ 2% + 2x+1
. -2 2
20. (x+1)(x—2)2 X 21. j(xz +1)(x2 +x+2) dx 22. jsm4 2x cos® 2xdx 23. _fsm xcos” 3xdx 24.

dx
J.(4—x2) 3+ X 25 IW 5

OnpenesieHHbIH HHTETPaJ
1. Haiitu momaas Gurypsl, orpaHUYeHHON rpadukamMu QPyHKITUH.
2. Haiitu momaas GUrypsl, orpaHUYEHHON JTUHUSMU, 33/IaHHBIMH YPABHCHHUSIMH B TTOJISIPHBIX
KOOpJIUHATaXx.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpaleHueM Guryp. /s HedeTHbIX BAPHAHTOB — OTHOCH-
TenbHO ocu OX, AJIs YETHBIX BapUAHTOB — OTHOCUTENBHO ocu 0Y.
4. BplUUCIUTD JUIMHBI YT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSIMH B MIPSIMOYTOJIbHON CUCTEME KOOPIUHAT;
0) 3aIlaHHBIX YPaBHEHUSIMH B TOJSPHBIX KOOPIUHATAX — JUISl YETHBIX BAPHUAHTOB,
YpaBHEHUSMH B MTapaMeTprueckoi ¢popMe — AJis HEeUEeTHBIX BapHAHTOB.
5. BeramcnuTh miomaan moBepXHOCTH, 00pa30BaHHOM MPU BpallleHHH BOKPYT ock OX KpUBOH.
6. BoruncauTh HecOOCTBEHHbIE MHTETPANIBI UM YCTAHOBUTD UX PACXOIUMOCTb.
7. PemuThb 3a1a4y ¢ GU3NYECKUM COJCPIKAHUEM.
VYcnoBus 3amau

1) y=x12, y=1U{1+x*) 2) r=sin‘e 3) ¥ =2y, y=[X
4a) y=¢€“, 0<x<In5 40) r:3(1—sinq)) -n/2<9<-n/6
5 y=1/x, 3<x<4 1

2
)j(2x 1)\/— L gxln xdx

7) OmHOPOIHBIN CTepKEHBb JUITMHOU 21 mMeeT mMaccy M, MarepuaiabHas TOYKa MAcChl m pacro-
JI0’KE€HA Ha CEpEMHHOM NEPIEHANKYIIAPE K CTEPXkKHIO Ha paccTosiHuu B ot ero cepeaunst. C ka-
KOU CHJION CTEP’KEHb IPUTATUBAECT TOUKY?

Kparnble, KpuBOJIMHEHHbIE HHTETPAJIbI
2 2y

1. V3MeHUTH NOPAOK HHTErpupoBanus B ABoiinoM unterpaie [dy [ f (X, y)dx.
0 y-2

2. Bbluncauth 06beM Tesla, OrpaHMYeHHOr0 HOBEPXHOCTAME X2 + Y2 =4X, Z=X, Z=3X
3. BBIUMCTUTH MEXaHUYECKHUE XapAKTEPUCTUKHU IUIACTUHBI - YCIIOBHSI, 33/Ial0IIUe IIACTUHY:

AABC, A(0;0), B(-3;0), C(0;1) Haiitir  Xc, VYe.

50



4. Boiuucnuth paboTy CUIIOBOTO TI0JIs BIOJIb IYTH, 331aBa€MOr0 JIMHKEH | B HanpasieHny Bo3-
pactanus mapamerpa t: cuna F = (X% y — 7% X) , ypaBHEeHHe KPHBO#
x=t,y=t-1,z=2t,0<t<2.

5. Hanucats u nposeputs Gpopmyny I'puna a4 nons F u kontypa Tpeyronsauka ABC :
6. Koopamnare! cunbl (Xy; — 2x?) , koopmuHatsl Touek A(1;1), B(2;3), C(0;2).

ITo 00bIKHOBeHHBIM AU PepeHINATBHBIM YPABHEHUAM
1. HapucoBarb HHTETpaJIbHYIO KPUBYIO YPABHEHHUSI y' =X? - Y , IpoXoAIILyr0

yepe3 Touky M(2;3/2).Pemints ypaBHEHHE METOIOM U30KIIUH.
Pemnts ypaBHEeHMS:

2. |4+ y%dx—ydy = x?ydy,
3. 2d_y: y2+8y+8,
x X X
dy _3x+2y+1
dx X+1
2 2
5. xe¥ dx+(x?yeY +tgy)dy=0.

Pemts 3anaun Ko 1u1st ypaBHEHMI:

dy_2 3
& -3 y(1) =1,
7. 4y +x3y = (X3 +8)e>y?, y(0)=1.
1
8. Pemmth ypaBHEHUE: Xy axy'= =
Jx
1 _ I
9. Pemmts 3amauy Komm: Yy’ =18sin® ycosy, y(1)= ) ' y'(1)=3.

Pemmnths ypaBHEHHUS:
10 yNH_I_ yN! — X
11, y""+5y"+7y"+3y = (16x + 20) &*,
12. y" + 25y = 2c0S 5% —sin 5x + e ,
13. y' -3y’ +2y=

Bre’) (1)
14. Pemuth KpaeByio 3amauy: Yy'+2y' +5y=-3sin2x, y(0)=1, y| |

15. Haiitu cOOCTBEHHBIE 3HAUEHUSI A M COOCTBEHHBbIC GYHKIIUU Y 3aJauu:
y'+22y=0, y(0)=0, y(b)=y().
Pemmnths ypaBHEHUS:

16.1x%y" +2xy' =6y = xInx,

6y —xy'—4y=0.
" PelIuTh CUCTEMBI YPaBHCHUM:
17.17[x22'+5xz+4y=0, (2 =y-z, [y =4y—3z+sinx,
. L L
18.1 19.{ 20. 4,
82[3/':2- y=z-y. Z'=2y—-17-COSX.
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ITo Teopuu BeposiTHOCTEH

VY cOopmuka umerorcss 10 meraneit, Mamo OTIWYAIONIMXCS MO BHEIIHeMY Buay. M3 Hux 6
neraneil mepBoro copta, a 4 — Broporo. KakoBa BEpOSTHOCTh TOTO, UYTO CPEIU B3SATHIX
HayJauy 5 aetaneil 3 okaxyTcs mepBoro copra?

B ypHe 7 depHbIX 1mI1apoB U 5 KenThiX mapoB. HallTu BEpOSTHOCTh TOTO, YTO CPEIX Hayaady
M3BJICUEHHBIX 4-X IIapOB OKaXeTcs 6osee 2-X KeNThIX.

BeposiTHOCTh OTKa3a KaXJOro U3 HE3aBHUCHMO DPAOOTAMIIUX JJIEMEHTOB JSJICKTPHUECKON

ueru papaa P =0,05. Haiitu BeposTHOCTS 6€30TKa3HOI pabOTHI 3IEKTPHUECKOI 1IETH.

1
S|

|
Ha nByx cranmkax o00pa0OaThIBarOTCS OMHOTHUITHBIC JETald. BeposTHOCTh HW3TOTOBICHHS

CTaHJIApTHOM JEeTaau JJisi IepBoro cranka pasHa 0,96, a nisa Broporo cranka - 0,92. Jleranu
CKJIQJIBIBAIOTCA B OJJHOM MECTE, MPUYEM MEPBbII CTAaHOK M3rOoTaBiMBaeT B 1,5 pa3za MeHblile
neranei, yeM BTOpod. HalTh BEpOsSITHOCTH TOTrO, YTO B3siTasg HayJdady JAETalb OKaKETCs
HECTaHIapTHOM.

BeposiTHOCTE TOTO, 4TO HayAady B3siTast JeTajlb U3 MApTUM cTaHAapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOT'O, YTO CPEAM B3ATHIX HayJady LIECTH JETalied HE MEHEee JBYX OKaXyTcCs
HECTaHAPTHBIMH.

BepositHocTh 6e30TKa3HON paboThl Kaxaoro u3 700 He3aBUCHMO PabOTAIOIIMX SJIEMEHTOB
HEKOTOpOro ycrpoiicrsa paBHa 0,85. HallTh BEpOSITHOCTh TOTO, YTO BBIMAYT U3 CTpos OT 80
10 120 snemenToB; poBHO 100 351eMEHTOB.

YcTpolicTBO cocTOUT U3 4-X 3IIEMEHTOB, pabOTAIOUIMX HE3aBUCHUMO JIpyr OT Jpyra.
BeposiTHOCTh HaZie:)kHON pPaOOTHI KaXXIOTOo 3JEMEHTa B OJHOM ucmhbiTanuu paBHa 0,9.
CocTaBUTh 3aKOH paCHpee/ICHUs] JHUCKPETHOW CiIydallHOM BelMMuMHbl X -  YHCIa
OTKA3aBIINX 3JIEMEHTOB B OJTHOM OIIBITE.

He3zaBucumele ciayuaiinbie BenuuHbl X U Y 3a/1aHbl pSAaMU pacrpeeeHusl.
-2 1,5 2 3 -1,5 ‘ 0 2

X Y

01| 03 | 02

P P

‘ 0,3

0,2 ‘

Haiitu cpeanee KBagpatiieckoe oTkioHeHue senmunusl Z = 2X 2 —3Y .

VYcTpolicTBO  COCTOUT M3 4-X HE3aBUCHMO pPAa0OTAIOMIMX OAHOTHMIIHBIX 3JEMEHTOB.
BeposiTHOCTh HaiexKHOH paboThI Kaxa0ro 31eMenTa pasHa 0,995. Haiitu BeposTHOCTB TOTO,
4T0 pabOTalOT HE MEHEE TPEX DJIEMEHTOB.

10. Cnyuvaiinas BenmuurHa X 3a/1aHa IUIOTHOCTBIO BEPOSTHOCTEH:

) 0 npu x<0,

f(x)= +2X) npu 0<x<1,
a(x

0 npu x>1.
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Haiitn xoaddunuent "a ", uaTerpaabHyo (yHKIUIO pacupeneacHus
F(x), M(X), D(X) u BepositHocTh momnaganust X B marepsai (0,2; 0,8).

11. Ha cranke u3roraBinuBaercs Aetaib. Ee minHa X - ciyuyaiiHas BeauduHa, pacrupeeieHHas

Powd

10 HOpMaJIbHOMY 3aKOHYy ¢ mapamerpamu: d =20 cm, G =1,1 cMm. Haiitu BeposTHOCTH TOTO,
YTO JJIMHA JeTalu 3akimoueHa Mexay 19 cm u 21,1 cm. Kakoe OTKIIOHEHUE JIMHBI I€Talu OT
d MOXHO rapaHTupoBath ¢ BeposTHOCTBIO 0,9; 0,997 B kakux mpenenax OydyT JexaTh
MPaKTUYECKH BCE pa3Mephl JeTane ?

ITo MaTeMaTHYeCKOM CTATHCTHKE

J1is Kax10ro BapuaHTta TpedyeTcs:

[IpescTaBUTh ONBITHBIC JaHHBIC B CTPYMITUPOBAHHOM BHIE, Pa30OMB Ha K paBHOOTCTOSIIIMX
YaCTUYHBIX HHTEPBAJIOB.

Haiitn sMmmpryecKyro GyHKINIO pacpeelICHHs U IIOCTPOUTH ee rpaduk.

[TocTpouTh MOTUTOH U TUCTOTPAMMY OTHOCUTEIBHBIX YacTOT.

BbIuucinTe METOIOM MPOM3BEACHUI YHCIOBBIE XapaKTEPUCTHKH BBIOOPKU: BBIOOPOUYHYIO
CPEIHIOI, BHIOOPOYHYIO W HCIPABJICHHYIO UCIICPCHH, BBIOOPOYHOE CpelHee KBaJpaTH-
YeCKOE OTKJIIOHEHHE, KO UIIMEHTHl aCHMMETPUHU U SKCLIECca.

Haiiti TO4YeuHBIE OIEHKH MMapaMeTpOB HOPMAaJIbHOTO 3aKOHA PACHpEACICHHS W IUIOTHOCTh
BepositHocTei f(X).

[IpoBepuTh, cormacyercsi 1M MPHHUMAaeMas THUIOTE3a O HOPMAaJIbHOM DPACHpeleNiCHUH Te-
HEpaJIbHON COBOKYITHOCTH C SMIHMPUYECKUM paclpesielieHueM BBIOOPKHU, UCIIONb3Ysl KpUTe-
pun [Tupcona u Koamoroposa (ipu yposusx 3naunmoctu 0,05; 0,01).

Haiitu mHTEepBaJIbHBIE OLIEHKM MapaMEeTPOB HOPMAJILHOTO 3aKOHA PACIpE/IEiCHHUs, TPUHSIB
JOBEPUTENBHYIO BeposTHOCTH Y = 0,95 u 0,99.

3aganue
Pe3ynbTaThl perucTpaniy CpeaHei IKCIUTyaTalluOHHOM CKOPOCTH JIBUXKEHHS aBTOOYCOB

Ha MEXAYTOPOJHBIX MaplIpyTaxX MPeACTaBICHbI B BUJE BAPUALIMOHHOTO psijia B TaOInLIe

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 34,3 359 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 41,1 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 onenkmu:

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS CTYICHTY, €CIIM OH PETYJISPHO B TEUEHUE CeMecTpa Ipes-
CTaBJISLJT PEIICHMS 3a/1a4, BBITOJIHIII MOJHOCTHIO BCE 3a/IaHMs U MX 3alIUTHII, OTBETUB Ha BOIPO-

CBI ITpeTIoaaBaTeIisd,

- OLICHKA «HE 3a4TE€HO» BBICTABISETCS CTYACHTY, €CIIM OH HEpEryIspHO B TEYCHHUE ceMecTpa
IPECTaBIsUl PELICHUs 3a7a4, BBIMOIHUI 3a/laHusl HE TIOJHOCTBIO MJIM BOOOILE HE MPECTaBIIsII
paboThl Ha POBEPKY, JOMYCKAET CYIIECTBEHHBIC HETOYHOCTH B OTBETAaX Ha BOIIPOCHI Mpenoja-

BaTcCJIsd.
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Ilpunoscenue
CTpykTypa u coepkaHue TMCHUIIMHBI «MaTeMaTHKa» 10 HANPaBJIeHUIO TOAT0TOBKH
22.03.02 «MeTanayprus»
[Tpoduns moaAroTOBKH
«HHOBaNMS B METAJLTYPrUum»
(bakamaBp)

OuHo - 3a0uHas ¢popma o0yueHUsI

IR Buabl yueOHo# padoThl, BKJIIO- Dopmbi
g E‘) S| 4asi cCaMOCTOSITENILHYI0 padoTy Buasbl camocTosiTe1bHON padoThI aTTe-
n/n Paznen g 5 § CTYIEHTOB, M TPYA0€MKOCTh B Crynenros cTamHn
8 3 = qacax
= A | I/C | Ja6 | CPC | KCP | K.P. | K.IL | PT'P | Pepepar | K/p | 3 [ 3
IlepBblii cemecTp
Pasznen 1. DiaeMeHTHI JHHEHHOMN a/reo0-
pbI
[TonsTne marpunsl. Buast matpun. One-
pauuy HaJl MaTpUILIaMU U UX CBOMCTBA.
11 Omnpenenureny, UX CBONCTBA U BBIUUCIIE- 1 1 1 12 +
HUs. Beraucnenue onpenenurenei pas-
JMYHOTO MOpsAKa
Buwioaua 3a0anuii PI'P Ne 1 no auneiinoi
U 6eKmMOPHOI anzedpe u AHATUMUYECKOT
2eomempuu
1.2 | OOparHast MaTpuLia U AITOPUTM €€ BBIYHC- 1 1 1

23




JIeHUs. DJEeMEHTapHbIe PeoOpa3oBaHUs
MaTpuil. MarpudHas gopma 3arucu CH-
CTEMBI JIMHEHHBIX aJIreOpandecKux ypas-
HEHUI. PaHr MaTpuibl

1.3

CJIAY, ocHOBHBIE IOHATHUS PELLIECHUS,
COBMECTHOCTH U HECOBMECTHOCTH CHCTE-
MbI. PellieHre cucreM JINHENHBIX YpaBHE-
Hul MetogoMm Kpamepa, merogom obpart-
HOM Matpuubl, MmeToaoM ['aycca. Teopema
Kponekepa — Kanemiu.

14

Pa3nen 2. DjeMeHTHI BeKTOPHOM aJired-
pbI

JIuHeiHble onepauy HaJl BEKTOPaMHU, UX
cBoiicTBa. JImHeHas 3aBUCHUMOCTh 1 HE3a-
BUCHUMOCTb BEKTOPOB. CKaJsipHOE, BEKTOP-
HOE U CMEIIIAHHOE MTPOU3BEICHUS BEKTO-
POB, UX CBOKCTBA. Y CII0OBUS OPTOIOHAJIb-
HOCTH, KOJUIMHEAPHOCTH, KOMIIJITAaHAPHOCTH
BEKTOPOB

10

1.5

bazuc cucreMbl BekTopoB. Paznoxkenue
BeKTOpa 1o 0asucy. JInHeiHble mpocTpaH-
ctBa. [IpeoOpazoBanme MaTpUIIbl JIMHEHHO-
'O oIepaTopa Mpu nepexoze ot 6asuca K
6a3ucy. CoOCTBEHHBIC 3HAUCHHS U COO-
CTBEHHbIE BEKTOPBI MATPHULIBI

1.6

Pasznea 3. IIpsiMble U KprBbIE BTOPOro
NopsiAka. YpaBHeHHe NPAMBIX H ILJIOC-
KOCTeil B MPOCTPaHCTBE

Paznuunblie ciocoObl 3a1aHUs MPSMOIA Ha
IJIOCKOCTH. Y CJIOBUS MTapaJUIEIbHOCTH U
NEPIEHUKYJIIPHOCTU IPSIMBIX. Y paBHE-
HUE NPSIMBIX U IUIOCKOCTEN B MPOCTPAH-
CTBE

10

1.7

Pasznea 4. KommjiekcHbIe YHCIa 1 MHO-
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ro4J1eHbl

@DopMBI 3aNKCH, ONIEpallK HaJl KOMILIEKC-
HbIMU uynciiaMu. Popmyna Myaspa. Pas-
JIO’)KEHUE MHOTOWIEeHa Ha MHOxuUTenn. Oc-
HOBHAsl TeOpeMa aureopsl

1.8

Pasnen 5. DiieMeHTHI MATEMATHYECKOIO
aHaJIHu3a

Uucnosas nocnenoBareabHOCTh. [Ipenen
I-II/IC.J'IOBOI‘/JI IIOCJICO0OBATCIIBHOCTHU U €T0
CBOMCTBaA

Buoioaua 3aoanui PI'P Ne 2 no mamema-
MUYECKOMY AHATU3Y

20

1.9

Oynknus. [Ipenen ynkimun. OcHOBHBIE
TeopeMsl 0 npenenax Gynkiuu. [lepBorii u
BTOPOI1 3amMeuaTenbHbIe penensl. CpaBHe-
HUe 0ECKOHEYHO MaJIbIX U OECKOHEYHO
OOJIBIIIUX BEJIMUMH. DKBUBAJICHTHBIC Oec-
KOHEYHO MaJIbIe BETMUNHBI

1.10

HenpepsiBHOCTD PyHKITHI B TOUKE U Ha
npoMexyTke, Touku pa3pbeiBa QyHKIUH,
uX KIaccuukanus. ACHMOTOTH rpaduka
byHKIMY, UX KIaccU(UKaLuUs, YCIOBHS
CYIIECTBOBAHMSI, METOJIbI HAXOXKICHUS

1.11

[TpousBoanas ¢pynkimu. ['eomeTpuueckmit
Y MEXaHUYECKHI CMBICII IIPOU3BOTHOM.
[TpaBuna muddepennrpoBanus u Gopmy-
JIbI BBIYUCJICHUS TPOU3BOJHBIX

1.12

Brrurcnenue npou3BoIHBIX (QYHKIIHH, 3a-
JaHHBIX Pa3IMYHBIM 00pa30M

1.13

Huddepennman. [Ipoussoansie u qudde-
peHIMANBI BRICIIUX MOpsAAKoB. [Ipnbnu-
JKEHHBIE BBIYUCIICHUS C TOMOIIbI0 qudde-
PEHITNAIIOB

1.14

PackpeiTre HeomnpeaeneHHOCTeN pas3iny-
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Horo tuna. [TpaBuino Jlonutans. @opmyna
Teiinopa. [IpubnmkeHHbIC BBIYUCICHHUS C
nomoIsio popmynsl Teitnopa

1.15

OcHoBHBIE TeopeMbl U} HepeHITHATEHOTO
ucuucieHusi. MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyMEI. MccieoBaHue BBITYKIOCTH
rpaduka pyHkuuu. O61mas cxema uccie-
noBaHUs (QYHKIIMH U TOCTPOSHUS ee rpa-
uxa

1.16

Paznen 6. ludgdepennuanbHoe HcUUC-
JieHne QyHKIUI HeCKOJIbKHUX MepeMeH-
HBIX

DyHKIMA HECKOJIBKUX NepeMeHHbIX. [Ipe-
Jiel U HenpepbIBHOCTh. OCHOBHBIE CBOM-
CTBa HENPEPHIBHBIX HYHKIMA. YacTHBIC
npousBoaHbie. [Tonublii quddepenmuma.
[Tpon3BoHBIEC CITOKHOU (DYHKITUU HE-
CKOJIbKHMX MepeMEeHHbIX. YacTHbIE TPOU3-
BOJHBIC U TU(DPEpeHITHATBI BBICIINX T10-
psankos. Teopema IlIBapna

Buvioaua 3ao0anuit PI'P Ne 3 no ®HIT

12

1.17

[IpousBoaHas 1o HanpasieHuto. I'pagu-
ent. KacarenpHas k kpuBoil. KacarenbHas
IJIOCKOCTh U HOpMaJjlb K IIOBEPXHOCTH.
DKcTpeMyM (PYHKIIMH HECKOJIBKUX Tepe-
MEHHBIX

1.18

O0630pHas JTeKIUs U MPAKTUYECKOE 3aHsI-
THE

(Dopma ammecmauuu

Bcero 4yacoB mo JMCHHUILUINHE B IEPBOM
cemecTpe

18

18

72

PI'P
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Bropoii cemecTp

2.1

Paznea 7. UnTEerpajibHOE HCUMCICHHE
[TepBooOpasnas. HeompeneneHnuslit nuuTe-
rpai u ero cBoiicTBa. Tabnuia HHTErpaIoB
OT OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHIA
Buoioaua 3aoanuit PI'P Ne 4 no unme-
2PANbHOMY UCHUCTEHUIO

42

2.2

MeTo HenoCpeICTBEHHOTO HMHTETPHUPOBa-
HUst. MeTOT HHTErPUPOBAHHS C TOMOIIBIO
3aMCHBbI HepeMeHHOﬁ, IIOABECACHUEM I10/
3HaK auddepennmana. MeToq HHTErpupo-
BaHMS 110 YaCTAM

2.3

HNHTerpupoBanne parmoHAIbHBIX Tpo0eii

2.4

WHTerprpoBanne TpUrOHOMETPUIECKUX
byHKIUI

2.5

HuTerpupoBaHne HEKOTOPBIX BUIOB Uppa-
IUOHAIIbHBIX

2.6

3aauu, MPUBOISALINE K TIOHATHUIO ONpEe-
JIeHHOT0 uHTerpana. OnpeneneHHbId HHTE-
rpajl, €ro CBOMCTBA. Y CJI0BUS UHTEIPUPY-
eMocTH. MIHTerpan ¢ nepeMeHHbIM IIpese-
nom uHrerpuposanus. @opmyna Herorona
— JleitOauITa. 3aMeHa epeMEeHHOM B OTIpe-
JICJIEHHOM MHTETrpaje

2.7

[TpunoxxeHus onpeeIeHHOr0 HHTErpalia B
TCOMETPHH U MEXAHHUKE (BBIYMCICHHE
IUTOINAAEH TUIOCKUX (GUTYp, UTHHBI KpHU-
BOM, 00HEMOB

2.8

HecoOcTBeHHBIEC HHTETPAITBI IEPBOTO H
BTOPOTO pojia (10 6ECKOHEYHOMY TTPOMeE-
KYTKY, OT HEOTPaHUYCHHBIX (YHKINH Ha
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KOHEYHOM IIPOMEXKYTKE), UX CBOMCTBA

2.9

3anaun, MPUBOIALINE K TIOHATHUSAM KpaT-
HBIX U KpI/IBOJII/IHeI‘;IHEJX HWHTCIPAJIOB.
JIBOWMHOM M TPOWHOW UHTETPAJIbI, UX CBOM-
CTBa

2.10

Brrunciienue 1BOMHBIX HHTErPAJIOB I10-
BTOPHBIM UHTETPUPOBAHUEM

2.11

Omnpenenenne KpUBOJMHENHBIX UHTETpa-
JIOB IIEPBOTO ¥ BTOPOI'O pOoAa, UX CBOMCTBA
Y BBIYUCIICHHS.

2.12

Omnpenenenne MOBEPXHOCTHBIX UHTETpa-
JIOB, MX CBOMCTBA, IPUMEPHI BEIYUCIICHUS

2.13

Pasznea 8. UncnoBble 1 PyHKIMOHAIB-
Hble PAbI
qI/ICHOBbIe p}II[BI. CXOI[I/IMOCTB n CYMMa

psina. Heo6xoaumoe ycinoBue CXOAUMOCTH.

HevictBus ¢ psanamu. CBOMCTBA YUCITOBBIX
PAIOB. 3HAKOMOIOKUTENIbHBIE psiabl. ["ap-
MoHuYecKui psag. [Ipusnaku cpaBHEHUs
Buvioaua 3aoanuit PI'P Ne 5 no paoam

30

2.14

MGTO,Z[bI HUCCIICOOBAaHUA CXOAUMOCTH I10-
JIOXKHUTENBHBIX PAJOB: pu3HaKu [lamambe-
pa, Ko, narerpanbubiii npusHak Komm

2.15

3Hakouepenyomuecs psaasl. [Ipuznax
JletibHu1a. AGCOMIOTHAS M YCIIOBHAS CXO-
AUMOCTDb 3HAKOINICPEMCHHBIX PSAOOB.
O06006menHnbie npuzHaku Jamambepa u
Komm

2.16

CreneHHbIE PSAIBI M UX CBOMCTBA. Teopema
AbGens. IHTEepBan u paanyc CXOAUMOCTH.
HuddepennmpoBanre 1 HHTETPUPOBaAHUE
CTCIICHHBIX PS10B

2.17

Psanaw1 Teitnnopa u MaknopeHna. Y cioBue
paznoxumoctu ¢pyHkuuu B pan Teitnopa.

28




Paznoxenne HEeKOTOPHIX PYHKITUN B PsiT
Tennopa. [IpumMeHeHNE CTENEHHBIX PSIAOB
B MPUOTMKEHHBIX BBIYUCIICHUSIX

2.18

O0630pHas JeKIMS U MPAKTUIECKOE 3aHs-
THE

d)opma ammecmauuu

Bcero yacoB no aucuunjiuHe BO BTOPOM
ceMecTpe

18

18

72

PI'P

Bcero 4acoB Ha mepBoM Kypce

36

36

144

PI'P

Tpernii cemecTp

3.1

Pa3nen 9. O0bikHOBeHHBIE TU((epeH-
HHAJIbHbIE YPABHEHHSA
Huddepennnanbabie ypaBHEHHS IEPBOTO
nopsiaka. Beenenue. 3agaun, npuBosIIKE
K 1 QepeHnnaIbHbIM YpaBHEHUSIM Iep-
Boro nopsiaka. OcHoBHele oHsATHs Oy
nepsoro nopsaaka. 3agaun Kommu. Teopema
CYIIECTBOBaHUS U €IUHCTBEHHOCTH pele-
Hus. OOIee 1 4acTHOE PEIICHUs, OO 1
YaCTHBIA UHTErpalibl. ['eOMeTprUieCKuil
CMBICT O0IIIEero UHTErpata

Buvioaua 3aoanuit PI'P Ne 6 no ouggpe-
PEHUUAIbHBIM YPAGHEHUAM

32

3.2

YpaBHEHUS C Pa3CISIOIUMUCS MTEPEMEH-
HBIMH, OJTHOPO/IHBIE MU (depeHIIATBLHBIC

ypaBHEHUs, ypaBHEHUS B MOJTHBIX AU de-
peHIManax

3.3

JIuHeitHbIe 11.y. IepBOro MOPSAKA U ypaB-
HeHus1 bepHymm

3.4

Huddepennmanbaple ypaBHEHHS BBICIIIAX
nopsiikoB. @opmbl 3anucu 1uddepeHu-
QJIBHOTO ypaBHEHM N-To nopsiaka. Oburee
¥ yacTHoe peuieHus. [locTaHoBka 3a1a4u
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Komm, kpaeBoit 3amaun. MHuTerpupoBanue
MCTOJOM NNOHUKCHUSA MMOPAJIKA

3.5

JIOAY n — ro nmopsaka. OO1iue cBOiCTBa
pemieHui TMHEHHBIX OJTHOPOIHBIX Tudde-
PEHIMATIBHBIX YPAaBHEHUH N — IO TOPSIIKA.
[Tonsitne hyHaaMEHTATBHON CHCTEMBI pe-
[ICHWI TUHEWHOTO OJTHOPOJAHOTO Audde-
PEHIIMAIBHOTO YpaBHEHUS N — I'o MOPsJIKa,
€e IIOCTPOEHUE Uil YPABHEHUH € ITOCTOSIH-
HbIMU K03 punreHTamu. XapakTepUCTH-
YeCKOe ypaBHEHHUE. By 4acTHBIX peleHui
JUHEHHOTO OTHOPOIHOTO Aud depeHin-
QITBHOTO ypaBHEHUS N — ro MOpsIIKa B 3a-
BHCHUMOCTH OT BHJIa KOPHEN XapaKTepH-
CTUYECKOIO ypaBHeHUs. JINHENHbIE HEO-
HOpOoHBIE U hepeHInaTbLHBIE YPaBHEHUS
N — TO MOPSIIKA C TTIOCTOSTHHBIMH KO3 hu-
nueHTamu. Teopema o CTpyKType oO1Iero
pelIeHus Takux ypaBHeHUN. MeTtox non-
0opa 4acTHOTO pemnieHus (METOo T Heompe-
JEeTCHHBIX KOAhDHUIIMEHTOB) I pa3and-
HBIX CIIELUAIbHBIX BUIOB IIPABOil YacTH

3.6

JluHeitHble HEOTHOPOIHBIC TU(dEPEHIIN-
aNbHBIC YPaBHEHUS BTOPOTO mopsiaka. Me-
TOJT BApUAITUH ITPOU3BOJILHBIX MTOCTOSTHHBIX

3.7

Kpaesble 3a1aun. 3agaun Ha COOCTBEHHBIE
3HaueHus. Pemenne muddepeHnmanbHbIx
YpaBHEHHI ¢ IepeMeHHBIMU K03 puiiueH-
tamu [{uddepennmanbaoe ypaBHeHUE Dii-
nepa. [IpuMeHeHHe CTETIeHHBIX PSAAO0B K
UHTETPUPOBAHUIO U (DHepeHITHaTBHBIX
YpaBHEHUHU

3.8

Cuctembl 0OBIKHOBEHHBIX U dhepeHu-
aJbHBIX YpaBHEHUM. Pellienre mTuHeHbIX
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OJTHOPOJTHBIX U HEOJHOPOIHBIX CUCTEM
OOBIKHOBEHHBIX U] epeHIInaTbHBIX
YpaBHEHUH C MOCTOSTHHBIMHU KO3 HUITHCH-
TaMH

3.9

Pa3nen 10. Teopusi BeposiTHOCTEH
Beenenue. DnemMeHThI KOMOMHATOPUKH.
Bunbl cnyuaitasix coosiTuii. Kinaccuue-
CKO€, CTATUCTUYECKOE U T€OMETPHUECKOE
onpeieTICHUsI BEPOSITHOCTH MOSIBICHUS CO-
OBITUS

Buvioaua 3aoanuit PI'P Ne 7 no meopuu
éeposimHocment

22

3.10

Anrebpa coObiTuii. Teopembl CIOKEHHS
BEPOATHOCTEN Ul HECOBMECTHBIX U COB-
MECTHBIX COOBITHI, TEOPEMBbI YMHOKEHUS
BEPOATHOCTEH Ul 3aBUCUMBIX U HE3aBH-
CHUMBIX COOBITHIT. DOPMYIIBI TOJTHOW BEPO-
SITHOCTH, belieca u bepnyinu. JIokanbHas
U UHTErpanbHasi TeopeMsl Jlamiaca

3.11

Cnyyaiinble BennuuHbl. [loHsATHE 3aKOHA
pacrpencieHust JUCKPETHOU ClIy4aliHOU
BEJIMUMHBI U CIIOCOOBI ero onucanus. Oc-
HOBHBIE 3aKOHBI paCTIpeIeICHUs JUCKPET-
HOM CITy4ailHO# BeTWYMHbL. YHCIIOBBIE Xa-
PAKTEPUCTUKHU AUCKPETHBIX CIIy4ailHBIX
BEJIMYMH. MaTtemaTuuecKkoe OKugaHue U
JUCIIEPCUS CIIyYaHBIX BEJIMYHH, UX BEPO-
ATHOCTHBIN CMBICI M CBOMCTBA

3.12

HenpepsiBHbIe cydalinble Beau4uHbl. VH-
TerpajibHasi QyHKIHMs pacrpeeeHusl.
[InoTHOCTH BepositHOCTEH. CBSI3b MEKITY
WHTETpAIbHON (QYHKIIMEH pacrpeaesieHus
Y IUIOTHOCTBIO BEpOSITHOCTEH. MaTemaTu-
YECKOE OKUJAHUE U AUCIIEPCUs] HETIpe-
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PBIBHOM CIIy4yallHOW BEJIMYHUHBI.
OcCHOBHbIE 3aKOHBI pacIpeesICHHs HeTpe-
PBIBHBIX CITy4alHbIX BEJIMYUH

3.13

[IpenenbHBIE TEOPEMBI TEOPUHU BEPOSTHO-
crel. LlenTpanbHas npenenbHas TeopeMa.
JIBymepHas ciydaitHas BenuyuHa. Bepo-
SATHOCTB ITONIA/IaHUS B 33JJaHHYIO 00J1acTh.
JIByMepHas INIOTHOCTb BEPOSATHOCTH, €€
CBOMCTBA. 3aBUCUMBIE U HE3aBUCHMBbIE
Clly4aiiHble BeTU4YHUHBI. KoppensiuoHHble
MOMEHTHI

3.14

Pa3znen 11. MaremaTuveckasi CTAaTUCTH-
Ka

OcHOBHBIE 33J]Ja4l MaTeMaTUYECKOil cTa-
TUCTUKHU. Bb1iOOpouHsbIit MeTo. ['eHepas-
Hasi COBOKYITHOCTb U BbIOOpKA. TUTIBI BHI-
6opok. CTatucTudeckoe pacrpeaeneHue
BeIOOpKU. [TocTpoenue smnupudeckoit
GyHKIMH pacrpeesieHusi BBIOOPKH, TIOJIN-
TOHA ¥ TUCTOTPaMMbl OTHOCUTEIILHBIX Ya-
CTOT

Buvioaua 3aoanuii PI'P Ne8 no mamema-
mu4ecKoll cmamucmuke

18

3.15

TodeyHble OIIEHKH MMapaMeTpoB pacrpese-
nenusi. TpeOoBaHUS K OLIEHKaM: HeCMe-
IIEHHOCTH, COCTOSITENLHOCTD, () (HEeKTUB-
HOCTh. BeiOopouHnas cpeansis. Beroopou-
Has ¥ UCTIpaBiIeHHas nucnepcun. Mutep-
BAJIbHBIC OLICHKH. J|OBEpUTEIbHBIN HHTEP-
BaJI JJIsl MATEMaTUIECKOT'O OKUTAHUS TTPU
U3BECTHOM CpEJIHEM KBaJIPATUYECKOM OT-
KJIOHEHUH

3.16

[TpoBepka mpaBaomo00Us CTaTUCTHYC-
ckux runotes. [JIoHITUs CTaTUCTHYECKOH
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TUTIOTE3bI (MPOCTOU U CJIOKHOK), HYJICBOM
U KOHKYPUPYIOIIEH TMIIOTE3bl, OINO0K
MIEPBOTr0 U BTOPOTO PO/a, YPOBHS 3HAUU-
MOCTH, CTATHCTUYECKOTO KPUTEPUS, KPH-
TUYECKON 00J1aCTH, 00JIaCTH MPUHSTHS TH-
note3bl. Kputepuii [lupcona

DJeMEeHTHI KOPPEISAIMOHHOTO M Perpeccu-
OHHOTO aHanu3a. OnpeneneHne mapamer-

3.17 N . 2
POB JIMHEMHOM CpeTHEKBAIPATUUECKOM pe-
TpeCCr MCTOJOM HAMMCHBIIINX KBA/IPaTOB
318 O0630pHas ek U MPAKTUYECKOE 3aHsI- 2
' THE
Dopma ammecmayuu
Bcero yacoB no JucCHUILINHE B TPeTheM 3
0 36 72
cemecTpe PI'P
Bcero yacoB no JUCHUILUINHE HA IEPBOM 8
Auet P 36 | 72 216
H BTOPOM Kypcax. PI'P
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MHUHHUCTEPCTBO HAVKH U BBICIIETO OBPA30OBAHUS
POCCUMCKOM ®EJEPALIUUA
®enepanbHOe rocy1apCTBEHHOE O1oKeTHOE 00Opa3oBaTesibHOR YUPEKIACHHE
BhICLIIEr0 00pazoBaHus
«MOCKOBCKHHM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMMA IMOJIMTEX)

BBLITTMCKA M3 [TPOTOKOJIA
zacenanus Kadeapsl «Metamuryprusi»

or 18.06.2018 Nel6

3ae.xagedpoti — k.m.H., doyenm H.H. Boreuna
Cexpemapn — k.m.H., Ooyernm b.®. Benenobekuil

Bomnpoc MoBeCcTKH J1H:

1. Caymanu: Bonpoc akryanusauuy pabouux nporpamm noAroToBKH HakasiaBpoB
04yHO-3a0uHOTO OOyuenuss npuéma 2018 roxza no HanpaBiICHHUIO TOATOTOBKH
22.03.02 «Merantyprus», obpasosaTe/ibHas [porpamma «HHOBallHH B
METALTYprym».

BBICTYIMWJIU: 3as.xadenpoii, nouent Boarusa H.W., npod. Epemeesa K.B.,
nouent Ilynerun A.B., nouent Iepubik C.M. 0 BO3MOKHOCTH HCNONBIOBAHHS
paGoyell MpOrpaMmbl JHCUHIIIHHbI «MaremMaTHKa», TOArOTOBJICHHOH JUlsi
oOy4yenuss OakanaBpoB OHYHO-3304HOTO obyuenuss mpuéma 2017 roma no
manpaBnenuio  noarotosku  22.03.02  «Meramnyprusi», obpazoBaresibHas
nporpamma «MHHOBaLMH B METAJLTYPrUi.

MNOCTAHOBHJIN:

1. OTMETHTh AKTYIbHOCTh COJAEPXKAHHUS NpPOrpaMMbl K CHMTATh BO3MONKHBLIM
WCIoNb30BaTh pabouyio nporpammy JAUCHHIIIHHBI «Matemaruka» s 00y4eHus
GaKanaBpoB O4YHO-3204HOro oOydeHus mpuéma 2018 roma mo HamnpablIC€HHIO
nogrotoBkn  22.03.02  «Meramnyprusi»,  oOpasoparesipHas  [porpamma
«MHHOBALIMU B METAJLTYPIHH».

3apeayrounii Kaeapoi ﬁ""f / HW. Boaruna /




MHHHCTEPCTBO HAYKH M BBICIHIEIO OBPA30OBAHMSI
POCCUHMCKOM ®EJIEPALIMHA
DenepanbHOE rocy1apcTBEHHOE 010/KETHOE 00pa30BaTe/IbHOE YUpeKIeHHe
BBICILIErO 00pa30BaHuA
«MOCKOBCKUI IMTOJIMTEXHUYECKWIA YHUBEPCUTET»
(MOCKOBCKW ITOJIUTEX)

BBITTMCKA U3 ITPOTOKOJIA
3aceianus Kadeapbl «MeTauryprus»

ot 30.05.2019 No28

3ae.kagheopoii — k.m.n., doyenm H.H. Boneuna
Cexpemapo — k.m.u., ooyenm b. @. bBerenobcrui

Bonpoc nmoBecTKH JHS:

1. Crymanu: Bonpoc akTyanu3saiuu pabodux nporpaMm NoAroToBKH OakanaBpoB
O4YHO-3204HOro o0yuyeHuss npuéma 2019 roja no HarpapjIeHHIO [OATOTOBKH
22.03.02 «Meramnyprusi», obOpasoBarenbHas nporpamMa «MuHoBauuu B
METAJUTYPTHI.

BBICTYIINUJIHN: 3as.xadeapoit, nouent Bonruna H.M., npod. Epemeena JK.B.,
gouent llynsrun A.B., nouent [epusik C.M. 0 BO3MOXKHOCTH MCNOIB30BAHUS
paGoueit nporpamMmbl JIMCUMIUIMHBL «Marematuka», [OArOTOBJIEHHOH /U8
oOyuenusi OakanaBpoB O4YHO-3a04HOro oOyuenuss npuéma 2018 roaa 1o
HanpaBieHu0 noarotoBku  22.03.02 «Merannyprus», obpasoparenbHas
nporpamma «MIHHOBalLlMK B METAJUTYPrm».

NMNOCTAHOBHJIH:

1. OTMETHTh aKTYyallbHOCTh COJAEP)KaHUsl IPOrpamMMbl M CYHTATh BO3MOXHBIM
HCIIOIb30BaTh pabodyio mporpaMmy AUCHMIUIMHBI «MaTtemaTuka» Ui 00yueHus
GakanaBpoB 04HO-3a04HOro o0y4yeHus npuéma 2019 roma no HanpapiaeHHIO
noaroroBku  22.03.02  «Meramnyprusi», oOpasoBaTeslbHas  Mporpamma
«MHHOBALIMKM B METAJTYPIHH».

3apenyrowmmii kadeapoii o~ / H.WU. Bonruna /
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