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1. Iles1n 0CBOEHMA AMCUMIIINHBI

K OCHOBHBIM HeJISIM OCBOCHMS JIUCLUUIUIMHBI «BpICIIasg MareMaTuka» Cciaemyer
OTHECTH:

- BOCIIUTAHHUE y CTYJEHTOB OOLIEH MaTEMAaTUYECKON KyJIbTYpHI;

- IPUOOPETEHHE CTYIEHTaMHU IIUPOKOTO Kpyra MaTeMaTUYECKUX 3HAHUM, YMEHUH U
HAaBBIKOB;

- Pa3BUTHE CIIOCOOHOCTH CTYAEHTOB K MHAYKTUBHOMY U JI€TyKTUBHOMY MBIILICHUIO
Hapsily C pa3BUTUEM MAaTeMaTUYECKOW UHTYHUILINH;

- YMEHHUE CTYJICHTaMH Pa3BUBAaTh HABBIKA CAMOCTOSITEIbHOTO M3YUYEHUsI yUeOHOU U
Hay4YHOMU JINTEPATYPBI, COAEPKAIIEH MATEMATUYECKUE CBEIACHUS U PE3YJIbTATHL;

- MOATOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBaTU(DUKAITMOHHOU
XapaKTEepUCTUKON OakaliaBpa IO HAMNpaBlICHUIO, B TOM 4YHcie (OpMUPOBAHHE YMEHUM
UCI0JIb30BAaTh OCBOCHHBIE MATEMATUYECKUE METO/IbI B MPOPECCUOHATBHON JEATETbHOCTH.

K oCHOBHBIM 3agayamM OCBOCHMS JUCUUIUIMHBI «BpICIIas MareMaThkay cieayer
OTHECTH:

- OCBOEHHUE CTYJEHTAMH OCHOBHBIX IOHSATHUW, METOAOB, (POPMUPYIOMIMX OOIIYIO
MaTEMaTUYECKYI0 MOJATOTOBKY, HEOOXOAUMYIO ISl YCHEIIHOTO PEIIEHUs MPUKIATHBIX
3a1ayg;

- (hpopmupoBaHme y cTyieHTa TpeOyeMOro Habopa KOMIIETEHIIMI, COOTBETCTBYOLIUX
€ro HaIpaBJICHUIO TOJArOTOBKM M OOECHEYMBAIOIIUX €ro KOHKYpPEHTOCIIOCOOHOCTh Ha
PBIHKE TPYyJa.

2. Mecto nucunmuiuabl B ctpykrype OOII 6akanaBpuara
HucrumnHa «Bpiciias MareMaThka) OTHOCHTCS K YHCIY YYEOHBIX JUCITUTUIMH
omoka 1 (bl) ©6aszoBoii wactu (bl.1) ocHOBHOW 0O0pa3oBaTeNbHON MPOTPAMMBI
OakanaBpuara.

3. [lepeyeHb MJIaHMPYEMBbIX Pe3yJbTATOB 00yUeHHs MO JUCHHUILINHE,
COOTHECEHHbIE € IVIAHMPYEMbIMHU Pe3yJIbTATAMM OCBOCHHMS 00pa30BaTe1bHOM
NporpamMmsblI

B pe3ynbTaTe 0cBOEHUS AUCHUIUIMHBI Y oOydaroumxcsi (popMUPYIOTCS ClIeayIOLIne
KOMITETEHLIUU U JIOJDKHBI OBITh JJOCTUTHYTHI CIIEIYIOUIME PE3yIbTaThl 00yUEHHUs KaK 3Tarl
(GbopMUPOBaHUS COOTBETCTBYIOIIMX KOMIETSHIIMUN:

Koxa B pesyabTare ocBOCHUS IlepeyeHp MuIaHMPYEMBIX
KOMIIETEHIIUM o0pa3oBaTebHOI pe3yJibTaTOB
NMPOrpaMMblI 00y4eHHS MO0 TUCHMUILIHHE
o0y4yaromuiics 10J1KeH
00J1a1aTh
OIIK -1 YMeHue ucroiab30BaTh HNOIIK-1.1. 3naer obnactu u

OCHOBHBIC 3aKOHBI

OCHOBHBIC€ 3aKOHBI

€CTEeCTBEHHOHAYUHbBIX €CTEeCTBEHHOHAYYHBIX U
JTVCLIUIUINH B 0OIIIeMH)XECHEPHBIX 3HAHUM, METOJIBI
npodeccuoHanbHON MaTEMaTUYECKOIro aHajIu3a u

ACATCIIbHOCTH, IIPUMCHATDH
MCTOAbI MAaTEMATHYICCKOI'O
aHaJIn3a 1 MOACIIMPOBAHNS,

MOJIETTUPOBAHMS, UCTIOJIB3YEMBIE B
npo¢eCCHOHATILHON JeATEIbHOCTH
NOIIK-1.2. YMmeer npuMeHsITh




TEOPETUYECKOTO U €CTECTBEHHOHAYYHBIE
AKCIIEPUMEHTATILHOTO OOIIIEenHKEHEPHBIC 3HAHUS, METO/IBI
HCCJICIOBAHHUS MaTEMaTHYECKOr0 aHaJIN3a U
MOJICIIUPOBAHUS TIPH PEIICHUHN
npodeccroHaNbHBIX 3a7a4
NOIIK-1.3. Bnageet ymeHUsIMU
PUMEHSITh €CTECTBEHHOHAYYHBIC U
00IIIeMH)XEHEPHBIC 3HAHMS, METO/IbI
MaTeMaTUIECKOr0 aHajan3a 1
MOJICITUPOBAHUS MPU PEIICHUN
npodeCCHOHATIBHBIX 3aJ1a4

4. CTpYKTYypa M cojiep:KaHue JUCHUILTHHBI

OO6mrast TpyAI0EMKOCTh TUCIUIUIMHBI cocTaBisieT 14 3adeTHhIX eauHuIl, T.e. 504
akameMuiyecknx 4daca (u3 Hux 448 gacoB — camocrtosTenbHas paborta cryneHToB). Ha
ayJIMTOPHYIO pabOTy OTBOAUTCS 56 akageMHUYeCKUX 9acoB (M3 HUX 26 4acOB Ha JICKITUHU U
30 yacoB Ha MPAKTHYECKHUE 3aHATHSA).

Ha nepBoM Kkypce B mepBoM ceMecTpe BbIACNSIOTCS 14 akaneMUyecKux 4acoB Ha
ayJIMTOpHYI0 PabOTy, BO BTOPOM CEMECTpE Ha ayJIuTOpHyl0 paboTy oTBoautca 14
aKaJeMUYECKHUX YacOoB.

Ha BTopom kypce B TpeTheM cemecTpe Bbiaensitorcsa 10 akageMuueckux 4acoB Ha
ayJIMTOPHYIO0 pabOTy U B YETBEPTOM CEMECTPE Ha ayJIUTOPHYIO PaOOTy OTBOJUTCS TaKKe
12 akageMHYeCKHUX YacoB.

IlepBblii ceMecTp: JeKIMU — 6 4acoB, MpakTUYECKUE 3aHATUS — 8 yacoB, popma
KOHTPOJIS - DK3aMEH.

Bropoii cemecTp: nexkuum — 6 4acoB, MpaKTHYECKUE 3aHATHS — 8 vacoB, (opma
KOHTPOJIS - DK3aMEH.

Tpertuii cemecTp: nexiuu — 4 4acoB, MpPaKTUYECKUE 3aHATHS — 6 yacoB, popma
KOHTPOJIST — 3a4eT.

CtpykTypa W coaep)KaHWe NUCIMIUIMHBI «BpICIIas MaremaThka» IO CpPOKaM |
BUJIaM paboThl oTpaskensl B [Ipunoxenun 1.

Copnep:xanue pa3aesioB IMCIUTNIIAHBI

IlepBbiii cemecTp
BBenenue
Hpez[MeT, 3aJadud M COACPIKAHUC JTHUCHUIIJINHLI. OCHOBHBIE DTambl Pa3BUTHA
JAUCHUITIINHEBI. CprKTypa KypcCa, €ro MCCTO U pOJib B MOAT'OTOBKC CIICHIUAIINCTA, CBA3b C
JPYTUMU JUCIUATLIMHAMU.

Paznen 1. DieMeHTHI JIMHEHHON aJre0pbl

Tema 1.1. MaTpuubl U onpeeuTe 4.

[Tonsitue marpuipl. Buasl marpun. [eiictBust Hag marpuuamu. Onepauuu Haj
MaTpullaMM M uX cBoWcTBa.  OmnpenenuTenu, UX CBOWCTBA U BhIUMCICHHUS. [loHATHA
MUHOpa U ajreOpandyeckoro IOINOJHeHUs. Pa3nokeHue omnpenaenuTess Mo dJeMeHTaM
CTPOKH WK cToJi0a. BrrunciieHue onpenenurenei pa3inuyHOro MopsiakKa.

Tema 1.2. O6paTnass MmaTpuua.



OOpaTHas MaTpulia U aIrOPUTM €€ BBIYHCICHUS. DJIEeMEHTapHbIe MPEoOpa30BaHUs
Marpun. lIpuBenenne wmartpunbl K JOUAarOHaAJIbHOMY WM TPaneUUEBUAHOMY BHIY.
MatpuyHast ¢gopma 3amucH CHUCTEMBbl JIMHEWHBIX alreOpandyecKkux ypaBHeHUW. Panr
MaTpHULBI.

Tema 1.3. Pemienue cuctem JMHEHHBIX aJIre0panvyecKux ypaBHeHHH.

Cucrembl JIMHEWHBIX alnreOpandyeckux ypaBHEHUH, OCHOBHBIE MOHSTHS pELICHUS,
COBMECTHOCTH W HECOBMECTHOCTH CHCTEMBbI. PellleHne CUCTeEM JIMHEHHBIX YpaBHEHUM
metogqom Kpamepa,  merogom oOpaTHOW Matpuubl, MmeTogoMm [laycca. IIpoBepka
npaBwibHOCTH penieHuil. Teopema Kponekepa — Kanemmu. PenieHue npou3BOJIBHBIX
CUCTEM  JIMHEHHBIX YpaBHEHMM MeronoM l'aycca. PemieHue OZHOpPOIHBIX CHCTEM
JIMHEWHBIX YPABHEHUM.

Pa3zges 2. JjeMeHTBbI BEKTOPHOI aaredpbl

Tema 2.1. JluneliHple omeparuu HajJ BEKTOpaMHM, HUX CBOMcTBa. JIMHEHHBIC
KOMOMHAIMM BEKTOPOB. JIMHEWHas 3aBUCUMOCTb M HE3aBUCUMOCTh BEKTOpOB. bazmc
CUCTEMBbI BEKTOpOB. Pa3znoxenue BekTopa o 0asucy.

Tema 2.2. CxansipHoe, BEKTOPHOE M CMEIIAaHHOE MPOM3BEICHHUS BEKTOPOB, HUX
CBOMCTBA. Y CIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB.

Tema 2.3. Jluneiinpie mpoctpaHcTBa. basuc. IlpeoOpa3zoBaHue MaTpHIIbI
JMHEWHOro orepaTopa npu mnepexoje oT O0asuca k 6aszucy. CoOCTBEHHBIE 3HAYEHUS U
COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Paznen 3. AHauTH4YeCKasi TeOMeTPUS

CucreMbl KoopAauHaT. JlekapTOBBI MPSIMOYTOJbHBIE KOOPJIWHATHI HAa IUIOCKOCTH U B
npoctpanctie. [lossipHas cucteMa KOOpAUHAT.

Tema 3.1. [IpsiMmble U MJI0CKOCTH

Paznuunbie TUITBI ypaBHEHUN IUNIOCKOCTH U MPSIMOM.

Bpruucnenne paccTossHMM MEXIy ABYMsST TOYKaMH, TOYKOM M IIPSAMOM, TOYKOM U
IIJIOCKOCTBIO.

Brruncnenre paccTosiHUS MEKy CKPEIIMBAIOIMMUCS MPSMBIMHU.

Bpiuncnenue yriioB Mexay JBYMSI TNPSIMBIMH, NPSIMOM W IUIOCKOCTBIO, JIBYMS
IIJIOCKOCTSIMH.

Pa3nen 4. KpuBbie BTOPOro nopsiika

Dnnunc, napaboia, runepOosia, UX CBOMCTBAa M ypaBHeHHs. OOliee ypaBHEHHE KPHUBOM
BTOpOro mnopsaka. IlpuBeneHue ypaBHEHUs KPUBOM BTOPOro MOPsAJKAa K KAHOHUYECKOMY
BULY.

Pa3nes BBIHOCHTCSI HA CAMOCTOSITE/IbLHOE M3YUCHUE.

Pa3znen 5. DieMeHTBI MATEMATHYECKOT0 AHAJIN3A

Tema 5.1. Uucnosas nocnenoBarenbHOCTh. [Ipeien yucaoBoil mocienoBaTeIbHOCTH
u ero cBorictBa. Oynkmus. [Ipeaen ¢pynkimu. OCHOBHBIC TEOPEMBI O TIpeeiax (QyHKIIHH.
[lepBelii u BTOpOU 3ameuarenbHble Tmpenenbl. CpaBHEHHE OECKOHEYHO MalbIX U
OECKOHEYHO OOJBIINX BEIMYUH. DKBUBAJIEHTHBIE OECKOHEYHO MaJIble BETUYHHBI.

Tema 5.2. HenpepsiBHOCTh (DYHKIMI B TOUKE M HA MPOMEXKYTKe, TOUKU pa3pbiBa
byHKkuMH, UX Ki1accupukauus. ACUMOTOTHl rpaduka (QyHKUIWU, WX Kilaccupukanus,
YCHOBUS CYIIECTBOBAHUS, METOAbI HAXOXKICHHUS.



Tema 5.3. IlpousBomnas ¢yHKuuu. ['eomMeTpuueckuii U MEXaHUYECKUH CMBICT
npousBoaHOU. [IpaBmna guddepenimpoBanus u  GOpMysIbl BEIYUCICHUS TPOWU3BOIHBIX.
Tabnuira Mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKINNA. BrraucieHne mponu3BOIHBIX
byHKIHI, 3a1aHHBIX PA3IMYHBIM 00pa3oM.

Tema 5.4. ludpdepennunan. [Iponssoansie n audQepeHiuansl BEICIIUX TOPSIKOB.
[TpubnvkeHHBIE BRIYMUCICHUS C TIOMOIIBI0 qudpepeHnanos.

Tema 5.5. PackpeiTHe HeonpeneneHHocTel pasnuuHoro tuma. [Ipasuno Jlomurars.
®opmyna Teitnopa Pa3nokeHuss OCHOBHBIX JJIEMEHTApHBIX (PYHKIUM 10 Qopmyrie
Maknopena. [IpuGnuxeHHbIe BRIYHUCICHUS ¢ TOMOIIBIO (hopmyibl Telmopa.

Tema 5.6. OcHoBHble Teopembl AuddhepeHInaTLHOTO NCYUCIeHUsI. MOHOTOHHOCTh
byHkuuu, sKcTpeMyMmbl HeoOxonuMble U JI0CTATOYHBIE YCJIOBHST MOHOTOHHOCTH,
JoKanbHOrO 3KcTpemyma. MHccnenoBanue BhIMyKJIOCTH Tpaduka ¢yHKUUA. Touku
neperuoda rpaduka QyHKIIHUH.

Tema 5.7. OOmas cxema ucclieloBaHUs (PYHKIMM U TOCTPOCHHS €€ rpaduka.
CaoiicTBa (DyHKIMNA, HEMPEPBHIBHBIX Ha OTpe3ke. Haumbosiblliee 1 HaMMEHbBIIIEE 3HAYCHUS
(yHKLIHMH Ha OTPE3KE.

Bropoii cemecTp

Pa3neu 6. luddepenuunanbroe ncunciaeHue GyHKIMi HECKOJIbKUX NepeMeHHbIX

Tema 6.1. DyHKIUS HECKONBKUX TEepeMEeHHBIX. lIpenen W HENmpephIBHOCTD.
OcHOBHBIE CBOMCTBa HeNpepbIiBHbIX (GyHKIMA. YacTHele mnpou3BoaHbie. [lonHbII
mubdepennuan. [IpousBogHbIe CIOKHON (PYHKIIMKA HECKOJIBKUX MEpEMEHHBIX. YacTHbIE
npousBoHbIE U AuddepeHIanbl Beicx nopsakos. Teopema IBapiia.

Tema 6.2. [IpousBoanas no HampaieHuto. ['paguent. KacatenbHas MmIOCKOCTh U
HOpMasib K moBepxHOocTH. Dopmyna Teinopa. DkcTpemMyMm (GYHKIUA HECKOJIbKHX
nepeMeHHbIX. HeoOxouMblie U 10CTaTOYHbIE YCIIOBUS DKCTPEMyMa.

Pa3znen /. UHTerpasbHoe ucumncjieHne

Tema 7.1. IlepBooGpa3nas. Heonpenenennblii uHTerpan u ero cpoiicrea. Tabnuna
UHTErpajoB OT OCHOBHBIX 3JIEMEHTapHbIX (PyHKIMHA. Meroa HEnocpeaCTBEHHOIO
WHTETPUPOBAHUS.

Meton MHTErpupOBaHUs C MOMOIIBIO 3aMEHBl NEPEMEHHOW, IMOABEICHHEM IOJ 3HAK
muddepenunana. MeTo UHTErPUPOBAHUS IO YACTSIM.
WNHTerpupoBanue  palMOHANbHBIX  JpOOEH  MHTETPUPOBAHUE  HEKOTOPBIX  BUIOB
UPPALMOHATIbHBIX U TPUTOHOMETPUUECKUX (PYHKITH.

Tema 7.2. 3agaun, TpUBOIAIIME K TOHSATHIO OIPEJACICHHOTO0 WHTErpana.
OrnpeneneHHbIl  WMHTETpaj, €ro CBOMCTBA. YCJIOBUSI HHTErpupyemMoctud. WHTErpanm c
MEepEeMEHHBIM TIpeieioM uHTerpupoBanus. Popmyrna Heiorona — JlelOnuma. 3amena
IIEPEMEHHON B ONPEICIICHHOM HHTETpAJIE.

[IpunoxeHus onpeneseHHOro MHTErpaiga B Fr€OMETPUM M MEXaHHUKE (BBIYHMCIICHUE
II0IAAEH MIOCKUX (QUTyp, AJIUHBI KPUBOH, 00BEMOB.

Tema 7.3. HecoOCTBEHHBIE MHTETPAJIBI IEPBOTO U BTOPOTO poja (1o OECKOHEUHOMY
POMEKYTKY, OT HEOTpaHUYEHHBIX (YHKINUNA Ha KOHEYHOM MPOMEXKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, TPUBOASAILINE K TOHATUSAM KpPAaTHBIX M KPUBOJIMHEHHBIX
VMHTErpAJIOB. JIBOMHOW M TPOMHOM HHTErpaybl, UX CBOMCTBA. BpIlUMCIEHHE IBOMHBIX
WHTETPajOB NOBTOPHBIM HHTETPUPOBAHUEM.



Pa3nea 8. UncsioBble U GyHKIMOHATbHbIE PAIBI

Tema 8.1. Yncnoseie psagpl. CxogumMocTh U cymMma psima. Heobxoammoe yciioBue
cxonumoctu. JledictBusi ¢ psanamu. CBONCTBA YUCIOBBIX PSAAOB. 3HAKOMOJIOXKUTEIBHbBIC
psanel. 'apmonnueckunt psag. [IlpuzHaku cpaBHEHUS.

Metonbpl  UCCIEIOBAHUSA  CXOAMMOCTH  TOJIOKHUTEIBHBIX  PAJIOB:  MPU3HAKU
JHanamb6epa, Ko, narerpanbubiii npusHak Koru.

Tema 8.2. 3nakouepenyromntuecs psiapl. [lpusnak JlelOnuma. AOconroTHas u
YCJIOBHAsI CXOJUMOCTh 3HAKOTIEpEMEHHBIX psaoB. O000eHHbIe pu3Haku Jlanambepa u
Kommn.

Tema 8.3. Crenennble psasl U ux cBoiicTBa. Teopema Abens. MuTepBan u paauyc
cxoauMocTH. JuddepeHirpoBanne 1 MHTErPUPOBAHUE CTENIEHHBIX PSIOB.

Tema 8.4. Psanp1 Teitmopa u MakiopeHa. Y CJIOBHE Pa3IoKUMOCTH (QYHKIIUH B P
Telinopa. PaznoxeHnue HekOTOpbIX QyHKIMI B psan Teinopa. [IpuMeHeHuEe CTENEHHBIX
PAIOB B NpUOJIMKEHHBIX BHIYUCIICHUSX.

Tperuii cemecTp
Pa3nen 9. O0bikHOBeHHbIE U epeHHATbHbIC YPABHECHUS

Tema 9.1. Jlupdepenumansubie ypaBHEHUs EepBOro nopsijaka. Beenenue. 3anayu,
npuBoasiye K AuddepeHunanbHbIM ypaBHEHUAM NEpBOro nopsaka. OCHOBHBIE MOHATHS
O0OBIKHOBEHHBIX AU((epeHnaIbHbIX YpaBHEHUN nepBoro nopsaka. IlocranoBka 3agaun
Komm. Teopema cyliecTBoBaHUSI M €QUHCTBEHHOCTH pemieHus. OOliee W YacTHOE
penieHus, OO 1 YaCTHBIM HHTErpaibl. | eoMeTpruuecKuil CMbICT OOLIEro MHTErpaa.

VYpaBHeHUs ¢ pa3aensoIUMUC IEPEMEHHBIMU, OJHOPOAHBIE AU((epeHnaIbHbIe
ypaBHEHUS, ypaBHEHHMSI B TIOJHBIX AU depeHunanax.

JIuHenHble 1.y. MEpBOTO MOpsAAKa U ypaBHeHUs bepHyiu. PemieHue nMHENHBIX
YPAaBHEHHUM METOJOM BapHUalWU IMPOU3BOJBHOM MOCTOSHHOM, METOAOM ITPOU3BEACHUU
bepnymm.

Tema 9.2. JludpdepeHnumanbabie ypaBHEHUSI BBICIINX MOPSAKOB. DOPMBI 3amucu
muddepeHnranbHoro ypaBHeHus N-ro nopsiaka. O6miee u yactHoe pemenus. [locranoBka
3anaun Komm, kpaeBou 3anaun. UHTErpMpOoBaHre METOIOM MOHUKEHUS MTOPSIKA.

Tema 9.3. Jluneitnpie onmHOpoaHble audQepeHInanbHbple ypaBHEHUS N — TO
nopsnka. OOmue CcBOWMCTBAa pEIICHUNA JIMHEWHBIX OJHOPOAHBIX U (PepeHInanTbHbIX
ypaBHeHU# N — ro nopsaka. [lonsatue pyHaaMeHTanbHOW CUCTEMBI PEIICHUN JIMHEHHOTO
OJTHOPOJHOTO U PEepeHIMATIBHOIO YpaBHEHUS N — TO MOpPsAKa, €€ MOCTPOCHHE s
yYpaBHEHUH C MOCTOSIHHBIMH KoOd(puimentamu. XapakTepucTHUeCKoe ypaBHeHHE. Bun
YaCTHBIX PEIICHUN JMHEHHOTr0 OJHOPOAHOrO IU(PEepeHINaTbHOIO0 ypaBHEHHUSI N — TO
NopsJIKa B 3aBUCUMOCTH OT BUJAa KOPHEW XapaKTEPUCTUUYECKOTO YPABHEHHS.

JIunelinple HEOAHOPOJHBIE AU(epeHInaIbHble ypaBHEHUs N — TO HOpsAIKa ¢
NOCTOSSHHBIMU ~ KOod(urmentamu. TeopemMa 0 CTpyKType OOIIEro pemieHus TaKuX
ypaBHeHUH. Mertogq moabopa YacTHOro  pemeHus (METOA  HEONpEeIesIeHHBIX
KO3 GUIIMEHTOB) AJI Pa3IMYHbIX CHEIHATbHBIX BUAOB IIPABOM YaCTH.

Jlunelinple HEOAHOPOJHBbIE AU(GEpeHLnaTbHbIE YpPaBHEHUS BTOPOTO MOPSIKA.
Merton Bapranuy NpoU3BOIbHBIX TOCTOSHHBIX.

Tema 9.4. Cuctembl 0OBIKHOBEHHBIX AU depeHnanbHbiX ypaBHeHU. OCHOBHbIE
noHsTus. HopMmanbHble  CUCTEMBI  JIMHEWHBIX  OJHOPOAHBIX W HEOJHOPOJHBIX



nuddepeHInanbHbIX ypaBHEHU. PerieHne TUHEMHBIX OAHOPOIHBIX M HEOJHOPOIHBIX
CUCTEM  OOBIKHOBEHHBIX U PepeHIHaNbHbIX  ypaBHEHUH  C  MOCTOSHHBIMH
K03 PUIIHEeHTaMH.

Pa3nea 10. Teopusi BeposiTHOCTE#H

Tema 10.1. Bpegenue. OineMeHTbl KoMOuHatopuku. IlpaBuwia cymMmsl H
npousBeeHuss KoMOnHaTopuku. CoequHEHUS (pa3MEIICHHs, IEPECTAHOBKH, COYCTAHHS ).

[Ipenmer Teopum BeposiTHOCTeW. Buabsl ciydaitHeix coObiTuii. Kiaccudeckoe,
CTATUCTUYECKOE Y T€OMETPUUECKOE ONPEICTICHUSI BEPOSITHOCTH TMOSIBIICHUS COOBITHS.

Tema 10.2. Anre6pa coObiTuii. Teopembl CIOXEHUS BEPOSTHOCTEH IS
HECOBMECTHBIX U COBMECTHBIX COOBITUH, TEOpPEMbl YMHOXKEHHUS BEPOSITHOCTEW s
3aBUCUMBIX W HE3aBUCUMBIX COOBITHI. DOpMysbl TOJHON BEPOATHOCTH, bepHyiu.
JlokanbHas U MHTErpalibHas Teopemsl Jlamaca.

Tema 10.3. Ciyyaitnble BenuuuHbl. [loHsATHE 3aKOHA pacrpeAesieHus JUCKPETHOM
CIIy4yallHOM BETWYMHBI U CHOCOOBI ero omucaHus. OCHOBHBIE 3aKOHBI pacIpeiesICHUs
JTUCKPETHOM  ClydyalHOW  BEJIMYMHBI  (TUIEPreoMeTpUYecKuid,  OWHOMHAIbHBIN,
pacnpenenenue [lyaccona).

Tema 10.4. YucnoBble XapaKTEPUCTHUKH JUCKPETHBIX CIy9alHBIX BEJIMYHUH.
MareMatndeckoe OXUIAAHHE W JHUCHEPCUs CIyYalHBIX BEJIMYMH, WX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepwiBHbie ciyuaiinble Benu4yuHbl. HHTerpanpHas ¢GyHKIUS
pacnpenenenus. [lnotHocTs BeposiTHocTel. CBsI3b MEXIy HMHTErpajibHOM (PyHKIHMEH
pacupeneneHust U IIOTHOCTBIO BEPOSITHOCTEW. MaTtemaThueckoe 0KUIaHUEe U JUCIEPCUs
HETIPEPBIBHOM CIIyYAHOW BEJIMYUHBI.

OCHOBHBIE  3aKOHBl  PACHOPEACIICHUS HENPEPBIBHBIX  CIyYallHbIX  BEJIMYMH.
PaBHomepHbiii 3ak0H. HopmanbHBIM 3aKOH pacnpeneneHus. BeposTHOCTH monaaaHus
HOPMAaJbHO pACIPEICICHHON CIy4alhHOM BEJIMYMHBI Ha MPOU3BOJIbHBIM KOHEYHBIN
WHTEpPBAJI, HA MHTEPBAJ, CUMMETPUYHBIA OTHOCHUTEIBHO CpeaHero 3HayeHusd. I[IpaBuiio
TPEX CHUT'M.

Tema 10.6. [IpenensHbie TeOpemMbl Teopuu BeposiTHocTel. HepaBencTBo Uebbimena.
Teopema YeOriera. Teopema bepuysnu. LlenTpansHas npeaensHas Teopema.

Pa3zgen 11. MaremaTnueckasi CTATUCTHKA

Tema 11.1. OcHOBHBIE 3aJJa4l MATEMATUYECKOW CTATUCTUKU. BIOOPOUYHBII MeTOA.
['eHepasibHass  COBOKYNMHOCTb W BbIOOpka. Tumbl  BbIOOpoK.  CTaTUCTHUECKOE
pacnpenenenue BbIOOpKU. IlocTpoeHue smnupuueckod (yHKUMU —pacHpenesieHus
BBIOOPKH, MTOJIUTOHA U TUCTOTPAMMbl OTHOCUTENIbHBIX 4acTOT.

Tema 11.2. ToueuyHwle OIICHKM TapamMeTpOB pacmpeneneHus. TpeOoBaHusS K
OIICHKaM: HECMEIIEHHOCTh, COCTOATEIHHOCTh, A((PEeKTUBHOCTL. BBIOOpOUYHAs cpemHss.
BreibopouHass ¥ uCHpaBiieHHas  JAMCIEPCUHM.  YTPOUICHHbIE  METOJbl  pacuera
CTAaTUCTUYECKUX XapaKTEPUCTHK BHIOOPKH.

NurepBasibHble  OLEHKU. JIOBEpUTENBHBIM MHTEPBAI Uil MaTEMaTU4YECKOIO
O0KMJAHUSI MPU U3BECTHOM CPEIHEM KBaJApaTUYECKOM OTKJIOHEHMHM. Pacnpenenenue
CreronenTa. JloBepuTenbHbIA MHTEpBaJ JJs1 BBIOOPOYHOW CpeqHEN MPU HEU3BECTHOM
CpeaHeM KBaJpaTUYECKOM OTKJIOHeHHH. Cydail Manoi BEIOOpKU

5. O0pa3zoBaTte/ibHbIE TEXHOJIOTUH, IPUMEHsIeMble IPH OCBOEHUH JUCHUNIMHBI



Meronnka mpenojaBanusl JAUCIHUIUIMHBI «BBICIIas maTeMaTuKa»y W peann3aius
KOMITETEHTHOCTHOTO TTOAXO0/a B M3JI0’KEHUN M BOCIIPHUATHU MaTepuaja MpeayCMaTpuBarOT
WCITOJIb30BAHUE CIACAYIONNX aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEIACHUS TPYIIIOBHIX,
WHIUBUYAIbHBIX, ayAUTOPHBIX 3aHSITHH B COYETAaHWH C BHEAYJUTOPHON pabOTOM ¢
1eIbI0 (HOPMUPOBAHMS M PA3BUTHUS TPO(PECCHOHATBHBIX HABBIKOB 00YYarOIIMXCS:

— 3alUTa W WHIUBUIyAIbHOE OOCYXKIEHHE BBIMOTHAEMBIX 3TallOB pPacYeTHO-
rpaduyeckux padoT;

— OpraHM3aiusi ¥ IMPOBEJACHHE TEKYIIEro KOHTPOJS 3HaHWM CTYyACHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHUS;

- UTOTOBBI KOHTPOJIb COCTOMT B YCTHOM 3a4eTe IO MaTeMaTUKE C Y4eTOM
PE3yJIbTATOB BBIMOJHEHUSI CAMOCTOSTENBHBIX PadoT.

VYnenbHbIA BeC 3aHATHM, TPOBOJUMBIX B HHTEPAKTUBHBIX (hopMax, OIpeAesieH
IJIABHOW  1IE€NbI0  00pa3oBaTeIbHOM  MPOTpaMMbI, OCOOEHHOCTHIO  KOHTHHIEHTA
00yJaronuXxcsi U CoepKaHuEM AUCIUIUIMHBI «MaTemMaThKa» M B IEJIOM IO JUCIUTUINHE
coctaBigeT 50 % ayIHTOPHBIX 3aHATHHA. 3aHATHA JICKIIMOHHOTO THIA COCTaBISIOT S50
% oT oObema ayTUTOPHBIX 3aHSITHI.

[IpoBenenue 3aHATHH TpexycMmarpuBaeTcss Takke B online.mospolytech.ru wa
OCHOBE pa3paboTaHHBIX Kadempoir «MaTemMaTnka» dJICKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (DOP) o BceM paznesiaM mporpamMmmsl:

JucuuniamHa Mapuipyt
Marematuka (nuneirinas | https://Ims.mospolytech.ru/course/view.php?id=3368
1 BEKTOpHas anredpa)
WurerpanbHoe https://Ims.mospolytech.ru/course/view.php?id=3781
UCYHCIIEHUE (PYHKIIHA
OJIHOM IIEPEMEHHOM
Juddepennnanpaoe https://Ims.mospolytech.ru/course/view.php?id=3362
ucUMCcIeHUe PYHKIMH
HECKOJIbKUX
EPEMEHHBIX
Psinp https://Ims.mospolytech.ru/local/crw/course.php?id=3377
DNeMeHThI https://Ims.mospolytech.ru/course/view.php?id=313
MaTeMaTn4dcCKoro
aHaimmza - 1
JuddepeHnnanbHbie https://Ims.mospolytech.ru/course/view.php?id=4396
YpaBHEHHS
Teopwust BeposiTHOCTEI https://Ims.mospolytech.ru/course/view.php?id=573
Matematuueckas https://Ims.mospolytech.ru/course/view.php?id=720
CTAaTUCTHUKA

Pazpaboranubsie DOP BKIIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

6. OueHo4HbIe cpeacTBa AJIsl TEKYIIero KOHTPOJIs YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCcTAllUM 110 UTOTAM OCBOCHMS IUCHHUIIMHBI U Y4e0HO-MeTOAn4ecKoe
o0ecreyeHne CAMOCTOATEIbHON PadoThI CTYICHTOB

KoHTposb ycrieBaeMoCTH M KauecTBa MOJATOTOBKH MPOBOJIUTCSI B COOTBETCTBHH C
TpedoBanusiMu "llosioxkeHust 00 opraHu3zaliu 00pa3oBaTEILHOTO MIpoIiecca B
MOCKOBCKOM MOJUTEXHUYECKOM YHUBEPCUTETE" .


https://lms.mospolytech.ru/course/view.php?id=3368
https://lms.mospolytech.ru/course/view.php?id=3781
https://lms.mospolytech.ru/local/crw/course.php?id=3377
https://lms.mospolytech.ru/course/view.php?id=313
https://lms.mospolytech.ru/course/view.php?id=4396
https://lms.mospolytech.ru/course/view.php?id=573
https://lms.mospolytech.ru/course/view.php?id=720

JUIs1 KOHTPOJISI YCIIEBAEMOCTH M Ka4€CTBAa OCBOEHUS AUCLIUIUIMHBI HACTOSILEH
IPOrpaMMOi MPEAYCMOTPEHBI CAEAYIOIINUE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYILEN yCIEBAEMOCTH (TEKYILUI KOHTPOJIb);

- IPOMEXKYTOYHASI ATTECTALIUS.

6.1. Opranuszanus 1 NOPSIAOK NMPOBeJIeHUsI TEKYLero KOHTPOJIA.

6.1.1. ®opmbl IpOBeIeHUS KOHTPOJIA.

J11st mpoBeIeHUs! TEKYIIETO KOHTPOJIS MPUMEHSIOTCS CIAeAYomue GopMbI:
KOHMPOJIbHblE U camocmosnmenbivie pabomol, PIP.
6.1.2. ConepxxaHue TeKylero KOHTpOJIs.

B IIEPBOM ceMecTpe
- IBe pacuyeTHO-TpaduIecKue padoThl.

PacueTrHo-rpaguueckasi padora Nel mo JinHeiHHOM M BEKTOPHOM aJjiredpe u
aHajuTHYecKkoil reomeTpun. Kparkoe copepkanue u 3Tanbl pac4eTHO-IpapuuecKoit
paboThI:

Ilepsviu sman.

Pemenue cucteM NMHEMHBIX anredpandeckux ypaBHeHui metoaamu [aycca, Kpamepa u
00paTHOI MaTpHULIBIL.

Bmopou sman.

Bexkropsl, neiictBus Haj BeKTopaMmu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEACHUS
BEKTOPOB.

PacueTrHo-rpaduueckasi padora Ne2 mo MareMaTH4eCKOMY aHAJIMU3Y.
Kpatkoe conepxanue u 3Tanbl pacueTHO-TpaduuecKkoi paboThI:

[Ipenen yncioBo# MoCne0BATENBHOCTH, TIpeie GyHKIIUU.
HccnenoBanrie PyHKIIMU HA HEMPEPHIBHOCTD.

Brruucnenue npou3BoHBIX QYHKIIHH.

Uccnenosanne GyHKIMHU, TOCTPOCHUE TPadUKOB.

Bo BTOpOM cemecTpe
- TPU pacueTHO-TpaduyecKkue padoThbl.

PacuerHo-rpaguyeckasi padora Ne 3 no pyHKUMAM HECKOJIbKHMX IePeMEHHbIX.
Kpatkoe conepxanue pacueTHO-Tpaduyeckoi paboThI:

OyHKINNA HECKOJIBKUX MTEPEeMEHHBIX. YacTHbIe TPOU3BOHBIC. [[pOM3BOAHBIE OT CIOKHBIX
¢yuxuuil. [IpousBoiHas MO HAMIPABJIECHUIO U TPAAUEHT. DKCTPEMYM (PYHKIIMU ABYX
NEPEMEHHBIX.

PacuetHo-rpaguueckasi padora Ne 4 1o HHTErpaJbHOMY HCYHUCIECHUIO.

Kpatkoe conepxanue 1 3Tarmbl pacueTHO-TpaduuecKkoi paboThI:

Ilepeviit sman:

Mertonsl nHTErpUpOBaHUs. BelunciieHuEe HEONPEAECTIEHHBIX HHTETPAJIOB.

Bmopou sman:

[IpunoxkeHus: onpeaesieHHbIX HHTETpajioB. MccaeqoBanrue cXo0AMMOCTH HECOOCTBEHHBIX
MHTETPAJIOB.

PacuerHo-rpaduueckas padbora Ne S mo psigam.
Kpatkoe conepxanue 1 3Tanbl pacueTHO-Tpaduyeckoi paboThI:
Ilepsvi sman:



HccnenoBanre CXOAMMOCTH YUCIIOBBIX PSIOB.
Bmopou oman:
HccnenoBanne CXOAMMOCTH CTEMIEHHBIX PSA0B. Pasznoskenne PyHKINI B CTENIEHHBIC PSIBI.

B TperbemM cemecTpe
- IBe pacyeTHO-rpaduyeckue padoThl.

PacuerHo-rpaguyeckast padora Ne 6 no 1udpepeHuraNIbHbBIM YPABHCHUSAM.
KpaTkoe copepxanue pacueTHO-TpapuuecKoil padoThI.

Ilepsviii sman:

Metons! pemienuit nudpepeHnuanbHbIX ypaBHEHUN IEPBOTO MOPSJIKA Pa3IMYHOTO THIIA.
Bmopou oman:

Metozp! pemienuit nudpepeHnanbHbIX ypaBHEHUN N-TIOPsIIKA U CUCTEM.,

PacueTrHo-rpaduyeckasi padbora Ne 7 mo Teopum BepOSITHOCTE M MaTeMaTH4YeCKOM
CTATUCTHKE.

Kparkoe conepskanuie pacueTHO-rpaduuecKkoil paboThI.

Ilepsviyi sman:

OnpeneneHue BEpOSITHOCTEN CITyYalHbIX COOBITUI, 3aKOHOB pacipeieNICHUs JUCKPETHBIX
Y HETIPEPBIBHBIX CIIyYalHBIX BEJIUYUH U UX YUCIOBBIX XapaKTEPUCTHUK.

Bmopou oman:

[TocTpoenue smnupuueckoit PyHKIIMN pacripeesieHus BBIOOPKH, TIOJIMTOHA U
TUCTOTPaMMbl OTHOCUTEIIbHBIX YaCTOT.

Pacuer cTaTucTHUeCKUX XapaKTEPUCTUK BHIOOPKH.

OneHouHbIE CPEACTBA TEKYLIErO KOHTPOJI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE
BOMNPOCHl M 3afaHuss B (opme OJAaHKOBOTO TECTHUPOBAHUS Il KOHTPOJISL OCBOCHHMS
00yJaronMMuUcs pa3aeinoB TUCUUILTUHEL, pueM PI'P.

OO0pa3ipl TeCTOBBIX 3aAaHuil, 3agaHuii PI'P, KOHTpONIbHBIX BONPOCOB U 3aJaHUN IS
OPOBENCHUS] TEKYLIEro KOHTPOJS, OSK3aMEHALIMOHHBIX OWJIETOB NpPHUBEACHBI B
[Ipunoxenun 2.

6.1.3. Cpoxu BbINOJIHEHHUS TEKYIEr0o KOHTPOJISI M IIKAJIA U KPUTEPUH
OLICHUBAHUA pPe3ybTaTOB

Cpoxku, pe3ybTaThl BBITIOJIHEHUSI KOHTPOJIBHBIX M CAMOCTOSATEIbHBIX padot, PI'P u
KPUTEPUU OLICHUBAHUS PE3YJbTATOB YKa3bIBAIOTCA MPENOAABATEIEM Ha IPAKTUYECKUX
3aHATUSX. KpuTepuu OleHWBaHUS pPE3yJIbTATOB MPUBEICHBI TaKKE B MPUIOKEHUU 2 K
paboueii mporpamme "®OH OLIEHOYHBIX CPEICTB" .

6.2. IIpomexyrounas arrecranusi. Opranusanusi U NOPs/A0K NPOBEACHUS.
6.2.1. ®opma nposeaeHUs NPOMEKYTOYHOM ATTECTALUH

[IpomexyTouHas aTTecTalnsi IPOBOJIUTCS B CPOKHU, YCTAHOBJIEHHBIE YTBEPKACHHBIM
pacnucaHueM  3a4€THO-dK3aMeHauMoOHHOW  ceccun. Dopma  KOHTpPOJIS  3HAHUH,
peayCMOTPEHHAs YUYEeOHBIM IIJIAHOM, YKa3aHa B I1. 4 HacTOSIEH MpOrpaMMbl.



Jlo natel MpoBeAEHMS TPOMEKYTOUHOM aTTECTALMU CTYACHT JI0JKEH BBINOJHUTH BCE
paboThI, MPEAYyCMOTPEHHBIE HACTOSAIIEH pabodeil MporpaMMOi TUCIIUTLIHHBI.
[lepeuens o0s3aTeNbHBIX PabOT W (QopMa OTUETHOCTU MO HUM MPEICTABICHBI B
[Tpunoxxenuu 2 k pabodeii mporpamme "DOHA OIIEHOYHBIX CPEACTB".

6.2.2. lllkana oueHUBAHMA pPe3yJIbTATOB NMPOMEXKYTOUYHOIl aTTeCTAllUM M HX

OIIuCaHHue.

B PE3YIIbTATC OCBOCHHUA TUCHUIIJINHBI (1)OpMI/Ipy}0TCH CJIICAYOIHNEC KOMIICTCHIINH

MECTOObI MaTEMATHYCCKOTO
TCOPCTHYCCKOI'O N SKCIICPUMCHTAJIBEHOI'O UCCIICIOBAHU A

Kon B pe3yabTaTe ocBOeHUs 00pa30BaTEeIbLHOM MPOrPaMMbl
KoMmnerennun 00y4arIuiics 10/KEeH 00J121aTh
OIIK-1 YMeHue HCMoab30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JUCHOUIIIINH B HpOCI)GCCHOHaHBHOﬁ ACATCIIbBHOCTHU, IIPUMCHATDH
aHaJIn3a u MOICIIMPOBAHUS,

B IIponeccc OCBOCHUA O6pa3OBaTeHBHOﬁ IIporpaMmhbl JaHHBIC KOMIICTCHIIUHU, B TOM

YqHuCJIC HUX OTACIIBHBIC KOMIIOHCHTEI,

bOpMUPYIOTCS TOATAllHO B XOJIE OCBOCHHS

00yYaronmMMuUCs JUCHUIUIMH (MOJyJIei), TPAaKTUK B COOTBETCTBUM C YYEOHBIM IUTAHOM U
KaJIeHJapHBIM rpaguKoM yueOHOTO Ipoliecca.

6.2.3. Onucanue noka3artejeid 1 KpuTepueB OLIEHUBAHNS KOMIIETEHIIUIA,
(opMupyeMBIX 10 UTOTaM OCBOEHHUSI JUCHUILIUHBI, ONIMCAHUE IIKAJI

OllCHUBaHUMA

[Toka3zaTenem OlleHUBAaHUS KOMIIETEHLIMA Ha pa3IMYHBIX 3Tanax ux (opMUpOBaHUS
ABJIAETCS JIOCTH)KEHHE OOYy4YaloIIMMHCS IUIAHUPYEMBIX pE3yJIbTaTOB OOy4YeHUs IO
JVCLUATUIAHE.

OIIK-1 YMEHUuEe UCNnoJb30BATH OCHOBHBLIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCHUIIJIMH B HpO(l)eCCl/IOHaJIbHOﬁ AeATCJIBHOCTH,
NPUMEHATDb ME€TOAbI MATEMATUIECCKOI'0O aHA/IU3a U MOICTUPOBAHUA, TCOPETHYECCKOI0 U IKCICPUMEHTAJTBHOT0 HCCJICI0BAHUSA

Kpurepun onennBanus

IHoka3zarenn
2 3 4 5

NOIIK-1.1. OOyuaronuiicst nemoHcTpupyer | OOyqarommuiics OOyuaromuiics neMoH- | OOydaromuiics
3HaeT 00JacTH U | TOJIHOE OTCYTCTBHE WIN | IEMOHCTPUPYET HETOJIHOE | CTPUPYET JIOCTaTOYHO | AEMOHCTPHpPYET
OCHOBHbBIE HEJIOCTATOYHOE  COOTBETCTBUE | COOTBETCTBHE 3HAHMI riryookue 3HAHMS | TOJIHOE
3aKOHBI 3HaHMH KOHTPOJIMPYEMBIX | IpOrpaMme: KOHTPOJIUPYEMBIX COOTBETCTBHE
€CTECTBEHHOHAY | pa3/eJIOB MaTEeMaTHKU: JIOITYCKArOTCs OIINOKH, paszenos JVCHUIIMHBI, | 3HAaHUH
YHBIX U HE CIOCOOEH | MPOSIBISIETCS OTBEYAET Ha BCE BOINPOCHI, B | MporpamMe
OOILIEMHKEHEPH | apryMEHTHPOBAHHO U MOCJEA0- | HEJOCTATOYHOE, TOM Yucle | TUCUUILUIHHBL,
bIX 3HAHHH, BaTEJIbHO M3JIaraTb Marepuall, | HOBEPXHOCTHOE 3HAHHE JIONIOJIHUTENbHBIE. B TO e | Joru4Ho u
METO/IbI HEMpaBUWIILHO  OTBEYAaeT  HA | TEOPUH, CYyTH METO/IOB. BpeMsi npu OTBETE | apryMEeHTHPOBAHH




MaTeMaTHYEeCKOT | JOMOJHHUTENIbHbIC BONPOCHl Win | J{is momydyenus JIOIyCKaeT 0 OTBEYAeT Ha BCE
0 aHaIM3a 1 3aTpyIHSIETCS C OTBETOM NPaBHJIBLHOTO OTBETA HECYyIECTBEHHBIC BOIIPOCHI, B TOM
MOJICTTMPOBaHNS, TpeOYIOTCSl YTOUHSIOIINE MOTPEIIHOCTH  WJIM  JaeT | 4Yucie
UCIIOJIb3YEMBIC B BOIIPOCHI. HEJI0CTaTOYHO TIOJHBIE | JIOTIOJTHUTEIBHBIE,
npodeccronans OTBETEHI MIOKa3bIBAET
HOM BBICOKUI YPOBEHb
JEATeIBHOCTH TEOPETHIECCKON
MOJTOTOBKH
NOIIK-1.2. OOyuaronuiicst MoKa3bIBaeT OO6yuatomuiics OOyuaromuiics OOyuaromuiics
Ymeer HEJJOCTaTOYHOE YMEHUE JIEMOHCTPHUPYET HETOJIHOE | JIEMOHCTPUPYET YaCTUYHOE | JIEMOHCTPUPYET
MPUMEHSTH MPUMEHSATH TEOPHIO K PEHICHHIO | COOTBETCTBHE CIEIYIOMNX | COOTBETCTBHE CIIEIYIOLINX yMeHHe
€CTECTBEHHOHAY | IpeularacMbIX 3ajad, YMEHHH: pelIeHue 3a7ad, | YMEHHUH: IPUMEHSITh TIPUMEHSATH
YHBIE U JIOIyCKaeT rpyOble OINOKY P | YMEHHE T0JIb30BAThCA TEOPETHIECKNE METOMBI K TEOPHUIO K
OOIIEHHKEHEPH | PEIICHHH 3aJa4 MM BOOOIIE BEPOSITHOCTHO- PELICHUIO 3a1ad. Y MEHHS PELICHUIO
bI€ 3HAHUS, pemIeHus 3a1ad OTCYTCTBYIOT, CTaTHCTHYECKUMHU OCBOEHBI, HO JIOITyCKAIOTCST | MpeaIaraeMbIxX
METO/IBI HETIPaBUIIbHO OTBEYAET Ha Mmeronamu. B permennn HE3HAYUTEIBHBIC OINOKH, 3a7a4, IPaBHIbHO
MaTeMaTHYEeCKOT | JOMOJHHUTEILHBIC BOIIPOCHI, 3a71a4 MOT'YT COJIEPXKAThCsl | HETOYHOCTH, 3aTPyJHEHHS U TIOJTHO CTPOUTH
0 aHaJIM3a U CBSI3aHHBIE C U3YYaBLINMUCS B rpy0Oble omIHOKH, NpH PELICHUH 33134, He peueHus
MOJICTIMPOBAHUSl | Kypce MaTeMaTHYECKUMH MPOSIBIISIETCSE BIIMSIIOIUE Ha OO X0 MaTreMaTHYeCKHUX
NP peLICHUH METOJIaMU M MOZEISIMU  WITH HEJIOCTATOYHOE YMEHHE peeHus 3aga4. CBOOOHO
npodeccroHalb | 3aTPYAHSAETCS C OTBETOM MPUMEHSTH TEOPHUIO K ornepupyer
HBIX 337124 PELICHUIO MpeAIaraeMbIX NpUOOPETEHHBIMU
3ajad. YMEHHSIMH,
MIPUMEHSET UX B
CHUTYaIHAX
TOBBILLIEHHON
CJIOYKHOCTH.
NOIIK-1.3. O6yuaromuiicst He Bnaaeer win | OOydaromuiics BIajaeer OOy4aroHIAcs YaCTHYHO OOyuatorniuiics B
Brnaneer B COBEPILEHHO HEJIOCTATOYHOH | MaTeMaTHYECKUMHU BJIJICET METOJIaMH U HIOJIHOM 00BEME
YMEHHUSAMHI CTEIICHH BIIaJIceT METOJIJaMH{ B HETIOJTHOM METOIMKAMH pacdera BIIazeeT
PUMEHS T HaBbIKAMU IPUMEHEHUS o0beme, TOIyCKaIOTCS ce0eCTONMMOCTH MPOAYKIMN | METOJIaMHU H
€CTECTBEHHOHAY | TEOPETHYECKOTo ammapara u 3HAYUTENNbHBIC OIINOKH, , HABBIKM OCBOCHBI, HO METOIUKAMHA
YHBIE U Pa3IMYHBIX MaTEMAaTHYECKUX MPOSIBIISIETCS JIOIYCKafOTCs pacuera
OOIIEHHKEHEPH | METOJOB K PEIICHHIO 33/1a4 HEJIOCTaTOYHOCTh HEe3HAYHUTEINIbHbIE OLINOKH, cebecTonmMocTn
bI€ 3HAHUS, BJIaJICHUS HETOYHOCTH, 3aTPyJHEHUsI NPOJIYKLUH ,
METOJIBI MareMaTHYecKoil NPHU aHATTUTUYECKUX CB00O/IHO
MaTeMaTHYeCKOr TEXHHUKOH, HCIIBITHIBACT orepanusx, nepeHoce NpUMEHSIET
0 aHaJM3a 1 3HAYUTEIIbHbIC yYMEHHI Ha HOBBIE, MOJTyYeHHbIE
MO/ICTTMPOBAHUS 3aTpyIHEHUs IPU HECTaHJaPTHBIE CUTYAIHH. HaBBbIKH B
NP peLICHUH NPUMEHEHNH HaBBIKOB B CUTYaIHIX
npodeccronans HOBBIX CUTYaIUSIX. TIOBBIIIEHHOH
HBIX 337134 CJIOYKHOCTH.

dopMa IPOMEKYTOYHOH aTTeCTALUM: 3a4eT.
[IpomexxyTouHast arrectauus oOydarouxcs B (opme 3adyera MPOBOJIUTCA IO
pe3yjbTaTaM BBINOJIHEHUS! BCEX BUIOB Y4EOHOW paldOThI, MPETYyCMOTPEHHBIX Y4YeOHBIM
IJJAHOM [0 JAaHHOM JUCLMIUIMHE, IIPU OTOM YUYHTHIBAKOTCS PE3YJbTAThl TEKYLIErO

KOHTPOJII  YCIICBACMOCTH B  TCUHCHHUC

cemecTpa.

OneHKka CTEOeHH JOCTHIKEHUS

06y‘-IaIOHII/IMI/IC$I IIAHUPYCMBIX PE3YJIbTATOB O6y‘—IeHI/I$I M0 AWUCHHUILUIMHC IIPOBOAUTCA
npernogaBaTciicM, BCAYIIUM 3aHATHA MO0 JUCHUINIMHEC MCTOIOM 3KCHepTHOﬁ OLICHKM. IIo
uTroram HpOMe)ICYTO‘—IHOﬁ arTeCraiuu 110 AMCHUIIIIMHC BBICTABJIACTCA OLCHKA «3a4YTCHO»
NJIn «HEC 3a4TCHO».

Hlkana
OLlCHUBAHUSA

Onucanue




BeimonHeHsl Bce  00si3aTe/ibHbIE  YCJAOBHSA  INOATOTOBKH
CTY/IeHTa K NMPOMEKYTOYHON aTTecTauMu, npedycCMOmpeHHble
npocpamMmou  OUCYUNTIUHDI. CTyneHT  IeMOHCTpUpYET
COOTBETCTBHE 3HAHWUM, YMEHHH, HABBIKOB IIPUBEJICHHBIM B
TaONIHIIaX MTOKA3aTeNSIM, ONIEPUPYET MPUOOPETCHHBIMU 3HAHUSIMH,
YMEHUSMU, HABBIKAMU, IPUMEHSET UX B CUTyalHsIX NOBBIIICHHON
C0KHOCTU. [Ipy 3TOM MOTYT OBITH IOMYIIEHBI HE3HAUUTEIIbHbBIC
OMMOKA, HETOYHOCTH, 3aTPyIHCHUS TPU aHATUTHYICCKUX
omepanusx, IEepeHOCEe 3HAaHUM © yMEHUM Ha  HOBBIE,
HECTAH/IAPTHBIC CUTYaLIUH.

3a4TeHo

He BbINOJIHEHBI o0si3aTe/ibHbIE YCJOBHMS TOATOTOBKH
CTY/IeHTa K NMPOMEKYTOYHON ATTeCTAUMHU, NpedyCMOMpPEHHbIe
npocpavmou  Ooucyuniunvl, WIIM cTyaeHT JOeMOHCTpUPYET
HEIOJIHOE COOTBETCTBHE 3HAHUM, YMEHUM, HaBBIKOB
He 3auteHo | mpuBefeHHBIM B TaOdMIAX  [OKa3aTelsiM,  JIOMYCKAalOTCS
3HAYUTENIbHbIE OHIMOKM, MPOSBIAETCS OTCYTCTBHE 3HAHMIA,
YMEHUH, HAaBBIKOB IO sy INOKA3aTENEeH, CTYACHT HCHBITHIBACT
3HAUYUTEIBHBIE 3aTPYJHEHUS IPU ONEPUPOBAHUU 3HAHUSIMHU U
YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIC CUTYALIHH.

*Ecnu He BBINIOJIHEH OAWH WiM Oojiee BUJIOB y4eOHOUW palOOThl, YKa3aHHBIX B TaOJuIIE,
npenojaBaresib UMEET MPaBO BBICTABUTHh HEYJOBJICTBOPUTEIBHYIO OIIEHKY IO HTOram
MPOMEKYTOUHON aTTEeCTAINU.

@DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABICHBI B IPUIIOKEHUH 2 K paboyeil mporpaMme.

6.2.3. Opranu3anusi U NOPsiI0K NPOBeAEHUSI MPOMEKYTOUHOI aTTecTAlNU

[IpomexxyTouHas arrectauus - (3a4€r) mnpoBoAMTCS MO Ouieram. Bo3MOXKHO
OPUMEHEHUE CPEACTB DJIEKTPOHHOTO OOYyYEeHHs W AMCTAHIIMOHHBIX O0O0pa30BaTENIbHbIX
TEXHOJIOTUH.

PernameHT npoBeeHus aTTECTAlUU:

- BpeMsl 111 TIOJAITOTOBKHM OTBETA HA BOIMPOCHI -He Oosee 40 MUH.

DK3aMeHaIMOHHble OmieThl XpaHsrca Ha Kadeape. B momoins cryneHTam uist
NOJFOTOBKM K aTTecTalMu oOpaslbl OWJIETOB M TEepEeYeHb BOMPOCOB, BBIHOCHUMBIX
npernojaBaTesieM Ha aTTeCTallMi0 M0 JAMCHUIUIMHE (M3 KOTOpPBIX M (POPMHUPYIOTCS
9K3aMEHAIIMOHHbBIC OMIIEThI) MpHUBeaeHbl B [Ipunokenun 2 k padoueit nporpamme «DoH
OILIEHOYHBIX cpeacTB». B online.mospolytech.ru mpuBeneHsl TakkKe TPEHHUPOBOYHBIC
TECTBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneuyeHne JUCHUIINHbI
a) OCHOBHAas JiMTeparypa:

1. ®uxrenronpy ['M. Kypc muddepennmanbHOr0o W WHTErPaTbHOTO HCYHUCICHUS !
VYuebnuk. B 3-x Tomax. T.1 -13-e u3x., crep. CII6.: U3a-Bo «Jlanwy, 2019. 608 c. T.2



13-e uzn., crep. CII6.: U3n-Bo «Jlawby, 2019. 800 c. T.3 — 10-e¢ u3x., crep. CIIO.:
N3n-Bo «Jlaub». Crep. 2019. 656 c.

2. Kyapssues  JI.JI.  Kpatkwit  kypc  marematuueckoro  anamuza.  T.1.
HuddepeHnnansHoe U UHTETPATbHOE HUCYHUCICHUS (YHKIUN OJHONW MEPEeMEHHOM.
Psanpr: VaeOnuk [DnekTpoHHBIM pecypc]: y4eb. - DOnekTpoH. maH. - Mocksa:
Du3MaTINT, 2015. - 444 C. [Pexum JOCTyma:
URL: https://e.lanbook.com/book/71994 - 3ari1. ¢ 3kpaHa. |

JAOMOJTHUTEIbHAS JUTEepaTypa:

1. TIuckynos H. C. luddepenumanbnoe u MHTErpaIbHOE UCUUCICHUS JJIs1 BTYy30B. B
2-x Tomax. M.: UnuTerpan - [Ipecc, 2009. 180 »xk3.

2. Kypc nexumii mo nuHeHHOW anreOpe M aHAIMTHYECKOW T€OMETpHUH: YyueOHOe
nocobue. // Kyapsasues b.}O., Marsam B.U., Tlokazees B.B., Uepkecosa I'.B.. M.:
MI'TY «MAMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

3. Marematudeckuii aHanus. Teopws mpeneioB U AuddepeHIInaIbHOe UCUUCIICHHE:
OCHOBHBIE TOJIOKEHUS TEOPUHU, METOJMYECKHE yKa3aHWS U BapUAHTHl PacdyeTHO-
rpadguueckux padot // bonynoB M.A., boponuna C.U., Kopotkoa H.H., Tkauenko
OHU. M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBIN pecypc.

4, 3yoxoB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., Munoctes B.b., [Tymkaps E.A.
Kypc Marematuku uisi TEXHHYECKHX BBICHIUX y4eOHbIX 3aBenenuit. M.: MINY,
2012. 400 »k3. https://e.lanbook.com/

5. MunocueB B.b., Mapteinenko A.U., JIsxosckuit B.A., 3y6koB B.I'. Kypc Bricmieit
MaTeMaTuku: YuebHoe mocooue. Yacte 1.M.: MI'1Y, 2007; Yactes 2.M.: MT'I1Y,
2007. Yacts 3. M.: MIT1Y, 2011. 400 »x3. https://e.lanbook.com/

6. I'mypman B.E. Teopus BeposTHOCTE M MareMarhyeckas CTaTUCTHUKA. 12-e¢ 3.
crep. M.: FOpaiir, 2013.

7. Koran E.A. OObikHOBeHHbIE AH(pdepeHuanbHbIe YPABHEHUS U ONEPALUOHHOE
ucuucieHne. YyeOHoe nocoOue Mo AUCHUILIMHE «MaTeMatuka» sl CTYJECHTOB
Bcex crenquaigpHocTeil. M. 2006. 693 »k3.

8. Koran E.A. DrneMeHTh TEOpHH BEPOSTHOCTEH W MaTEMaTHYECKOW CTATHUCTHUKH.
VYyeOHoe nmocobue no gucuuIuinHe «MaremaTuka» AJig CTYAEHTOB, O0y4aroIIuXCs
O CIEIHAIBHOCTU «ABTOMOOMIIE- U TpakTopocTpoerue. M. 2007. 423 k3.

9. Koran E.A., IOpuenko A.A. Teopus BEpOSATHOCTEH U MATEMATUYECKON CTATUCTUKH:
yueOHuk / M.: UHOPA-M. 2019. 250 c. (Briciiee o6pa3oBanue: bakanaBpuar).

B) MpOrpaMMHoe o0ecrieueHue U HHTePHEeT-pecypcehl:

[IporpammHuoe obecriedeHne He MPeyCMOTPEHO.

NHuTepHeT-pecypchl BKIIOYAIOT YU4EOHO-METOAMYECKUE MAaTepuaibl B 3JI€KTPOHHOM
BUJC, NpEJICTaBJICHHbIC Ha caiite mospolytech.ru B pasnene: «lleHTp MaTeMaTHYECKOIO
oOpaszoBanus» (http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTpOJ’IBHBIX 38,)18.HI/II71 110 AIUCHUIIIIMHEC Hpe)ICTaBJ'IeHBI Ha caﬁTax:
http://i-exam.ru,_http:// fepo.ru.

[Tone3npie yueOHO-METOAUYECKHE U MH(GOPMALIMOHHBIE MaTepHalbl MPEIACTaBICHBI
Ha cauTax:



https://e.lanbook.com/book/71994
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/
https://e.lanbook.com/
http://i-exam.ru/

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedyennr pecypcoB MHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON cetn «HTEepHET»
AJId OCBOCHUA JUCHUIIIIUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

NuTtepHeT-pecypceel BKJIIOYAIOT y4e0HO-METOINYECKHE MaTepHalkbl,
[PEICTABICHHBIE HAa CaliTe 3JEKTPOHHO-OMOIMOTEYHOW cucteMbl M3gatenbcrBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests higher_math.html Tectsl o BEICIIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buaecokypc u TecThl 110

TCOPHUHN BGpOHTHOCTGﬁ 1 MaTeMaTHUYECKOM CTAaTUCTHUKE.

8. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MatepuanbHO — TeXHUYECKas: 0a3a YHUBEPCUTETA 00ECIIEUMBAET MPOBEACHUE BCEX
BUJIOB 3aHATUH, MPETYCMOTPEHHBIX YUYE€OHBIM IUIAHOM M COOTBETCTBYET JIEHCTBYIOIIUM
CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.

Kadenpa «MaremaTnka» He pacroyiaraeT COOCTBEHHBIM ayJUTOPHBIM (POHIOM H
UCIOJIB3YET yueOHbIE ayAUTOPUU U3 001ero (OH/1a YHUBEPCUTETA.

[Ipn HeoOXoaUMOCTH [JIsi MPOBEIEHUS HMHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUN
VCTIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHl YHHUBEPCUTETA.

9. MeToan4yeckue peKOMEHAAIUH IS CAMOCTOSATeIbHOM padoThl CTY/ICHTOB
Pa3ges: 3jieMeHTBI JIMHEHOM ajaredpsol

Marpuusl u onpeaeaurenu. [Ipexnae Bcero, CTye€HT JOJKEH MOHATh, YTO
MaTpula — 3To Tabyuua yuces (MpruueM 3Ta Tabnla MOKET UMETh OJIMHAKOBOE YHCIIO
CTPOK M CTOJIOLIOB, @ MOKET OBITh U MPSMOYTOJIbHOM ), @ ONPEAEITUTENb- 3TO YUCIIO,
3aMKMChIBAEMOE B BUJI€ KBAJPATHOM TAOJIHULIBI, TO €CTh OMPEAEIUTENN CYIIECTBYIOT TOJIBKO
y KBaJIpaTHBIX MaTpPHIL.

Cnengyetr oOpaTuTh 0c000€ BHMUMAaHHE Ha OINEPALMI0 YMHOXKEHUS MPSIMOYTOJbHBIX
MaTpHI] U MOHATh, KAKUM IOIY4YaeTCsl MOPSAIO0K MaTpUllbl — pou3BeneHrus. OcoOeHHOCTh
MaTpHIl TaKK€ COCTOUT B TOM, YTO IPOU3BEIECHUE MATPHUIl HE IEPECTAHOBOYHO, TO €CTh
AB = BA .Crnenyet 00s13aTeIbHO YOEIUTHCS B 3TOM, PEIIUB COOTBETCTBYIOILIUE 3a/1a4H.

BaxubiM  siBiisieTcst ToHATHE oOpaTHOM Martpuibl. Hamo 3HaTh  ycioBue
CYILLIECTBOBaHMs OOpaTHOM MaTpHIlbl U alIropuTM ee noctpoeHus. [locie ee BbunciIeHUS
1enecooOpa3sHo  Jenarb MPOBEPKY MPABHIBHOCTU PEILICHHUS, BBINOJHUB OIEPaIUIo
YMHOXKEHUsT A"A=E (JI0JDKHA MOJYYUThCS SAMHUIHAS MATPHUIIA)

IIpy wn3ydyeHun onpenenuTened Haa0 YETKO YCBOUTH IIOHATHS MHHOPA,
anredpanyecKkoro JOMOJIHEHUS, 3HATh MHOTOYHMCIICHHbIE CBOMCTBa ompeaenutens. Jms
OCBOEHMSI TEXHUKH BBIYMCIICHUS OINpEAeNUTeNed 1erecoo0pa3Ho, BbIOpaB MPOU3BOIBHBIM
ONpEACNUTENb BBIIIE TPETHErO MOPSAKA, PACKPBITh €ro pa3jIMYHBIMH CIIOCOOaMH,
IPUMEHSIS Pa3JIOKEHUE U 10 CTPOKaM U 1o cTosionamM. OOpature BHUMaHUE, KaKUE CTPOKH
(cTonOupl) NpennovTUTENIbHEE BBHIOMPATh [JII  PACKPBITUS ONpPEAENTUTENs, YTOObI
yOpOCTUTh ero BbryucieHne. OcobeHHO A()PEKTUBHO BBHIYMCICHHE OMMpPENEIUTeIeH C
MOMOILBIO 3JIEMEHTAPHBIX TPE0Opa3z0BaHUM, TPUBOIAIIUX €r0 K TPEYTOJIbHOMY BUIY.

[Ipu u3yuyeHuu pemieHuil cucteM JUHEHHBIX anreOpanveckux ypaBHeHuil (CJIAY)
oOpaTuTe BHUMaHUE, TNPEXKIE BCEro, Ha TOHITHE pPEUIEHUS CUCTEMbl U YCIOBHS


http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
https://e.lanbook.com/
http://function-x.ru/tests_higher_math.html
http://pmims.000webhostapp.com/xbookM0018/index.html

CYILLIECTBOBAHMs PEIICHUH B 3aBUCHUMOCTH OT COOTHOIIEHHUS MEXIY PAHTOM MAaTpPHIIbI,
paHroM pAacIIMPEHHON MAaTPHIBI CHUCTEMbl M YHCIOM HEHM3BECTHBIX W YPaBHEHMI.
OOpatuTe BHMMaHUE Ha ycioBus mpuMeHeHus gopmyn Kpamepa m meroma oOpatHO#
MaTpullbl. BHumatensHO pa3OepuTe NpUMEpHl PEIICHUS MPOU3BOJBHBIX CHUCTEM
JUHEHHBIX anreOpandeckux ypaBHEHUH MeTtofoM [aycca (BBemeHme Oa3WCHBIX U
CBOOOJTHBIX ITEPEMEHHBIX).

Pa3zges: DiieMeHTHI BEKTOPHOI aaredpbl

IIpy u3ydyeHnun JaHHOW TeMBI OOpaTWTE BHMMAHHME Ha JMHEWHBIE ONEpaluu HaJ
BEKTOPAMH, Ha MOHATHUS JIMHEHHON HE3aBUCUMOCTH M JIMHEHHOW 3aBHCHMOCTH BEKTOPOB,
Ha  (yHZaMEHTalbHOE  NOHATHE  Oa3uca  BEKTOPHOIO  MPOCTpaHCTBA (M
OPTOHOPMHMPOBAHHOTO 0a3uca), Ha pa3jIoKEHHUE BEKTOpa 1o 0asucy.

3HaTh ONpEIEICHUE, TI'E€OMETPUYECKHE CBOMCTBA CKAIAPHOIO, BEKTOPHOIO M
CMEIIAHHOTO IMPOU3BENECHUS BEKTOPOB, (POPMYJIBI Ul UX BBIYMCIICHUS B BEKTOPHOH U B
KoopauHaTHOM  Qopme. OOs3aTenbHO 3HaTh M yMETh  MPOBEPATH  YCIOBUSA
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

Paznen: AHajguruuyeckasi reoMeTpus

[Ipu n3ydyeHnn aHATUTUYECKON TEOMETPUHU CIEIYET, MPEKIAE BCETO, MOHATH, YTO €€
3alaueil  SBISAETCS U3YUYCHHUE T'€OMETPUUYECKUX OOBEKTOB IMPHU MOMOIIM aHATUTUYECKUX
METOJ/IOB alre0pbl 1 MAaTEMaTHYECKOrO aHajau3a. B OCHOBE Takoro mojxojia JIEKUT METOA
KOOPAMHAT, BIIEPBBIE CUCTEMATHUYECKU pUMEHEHHbIH P. JlekapTtoM. OCHOBHbBIE MOHSTUS
reoMeTpuu (TOYKa, MpsAMas, IJIOCKOCTb) SIBISIOTCS HEOINPEACIIEMbIMH, W IS UX
OIMCAHUS NPUMEHSETCS] aKCUOMATHYECKUN METOJ, MO3BOJISIOIIMN YCTAHOBUTH B3aWMHO
OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXECTBOM TOUYEK IMPSIMOM U MHOXECTBOM
JEUCTBUTETHLHBIX YUCEN U, TAKUM 00pa30oM, BBECTH CUCTEMY KOOPAUHAT.

Hano yetko ycBOUTH paznudHbie (OPMBI YpaBHEHUN MPSAMON U TJIOCKOCTU YMETh
NepexXoauTh OT OJHOW (GopMbl K Apyrod. Cieayer OCMBICIUTh U YCIEIIHO MPUMEHSTh
pEeLICHUsI KJIACCUYECKUX 3a7ad aHAIUTUYECKOM T€OMETPUM O B3aMMHOM PACHOJIOKEHUU
MPSAMBIX U THIOCKOCTEW, YMETh OMNPEACNSITh YIJIbl U PACCTOSHUS MEXIY PA3TUYHBIMU
reOMETPUYECKUMU OObEKTAMH.

Pa3nes: 3j1eMeHTbl MATEMATHYECKOI0 aHAJIN3Aa

[Ipu msydenun auddepeHInaIbHOr0 UCcUUCIeHus] (GYyHKIMKA OAHOW MepeMEHHON
o0paTtuTe BHUMAHUE HA TIOHATHE Tpeesia GYHKIUUA B TOUKE U METOJbI €r0 BBIYUCIICHUS.
[Ipenen — OTHO M3 OCHOBHBIX MOHATHA MAaTEMATHYECKOrO aHanu3a. lIpW BBIYUMCICHUU
npenenoB (YHKIMKW HAAO, TMPEXKAEC BCETO, BBISCHUTH XapaKTep HEOMPENeIeHHOCTH

0w

IpenesioB,  HAAO 3HATh JIBa 3aMeuaTeIbHBIX TMpesena, TaOJMIy SKBHUBAJICHTHBIX
OCCKOHCYHO  MaJjblX, TMpaBwio JlomuTams, pasIudHbIE MPUEMbI  PACKPBITHSI
HEOMPEICTICHHOCTEW B 3aBUCHUMOCTH OT BUAA (YHKIMHM U PEIIUTH TOCTATOYHO OOJIBIIOE
KOJIMYECTBO 3a/1a4.

[Ipu m3ydeHUM TeM, MOCBSIICHHBIX MPOU3BOAHON W muddepeHmanry QyHKIUH,
HAJ0 OCMBICIUTh HMX TE€OMETPUYECKUN CMBICI, IMOHWMATh PAa3IU4Yhe MEXKIYy HUMH
(muddepenmman - 3TO TIaBHAs JUHEHHAs 4acTh npupaiieHus GyHKuun). TBepAo 3HATH
(kak TabmuIy yMHOXKEHUs) (GopMyisl nuddepeHITMpOBaHus OCHOBHBIX 3JIEMEHTAPHBIX

0 « ° o
(— —,0-0,00-00,1” |. UToOBI OBNANETh TEXHUKON pEIICHUS 3aJad Ha BBIUHUCICHHE



byukuii u npaBuia auddepenuupoBanHus (Bce, KOHEYHO, HO OCOOCHHO MPaBUIIO
g depeHIUPOBaHUS CTI0KHOM (PyHKIINN).

OOpatuTe BHUMaHHE TaKke Ha ocoOeHHOCcTH nuddepeHIpoBaHUST (YHKIHUH,
3aJaHHBIX B HEABHOW ¢opMe, TMapaMeTpUUYecKd, Ha TpPHEM JorapupMuueckKoro
nuddepeHIMPOBaHUSL.

CrnenyeT 4eTKO 3HaTh M YMETh MPUMEHSTHh AJITOPUTM HCCIEAOBAHUS (PYHKIHH H
HOCTPOCHHS TPapUKOB: ONpPEIEICHNE TOUEK Pa3phiBa (U MX KIACCU(PHUKAINIO), ACHMIITOT
rpaduka (BepTHKaIbHOW, HAKIIOHHOM, TOPHU30HTAIbHOM), HEOOXOIMMbIE U JOCTATOYHbIC
yCIOBUS ~ MOHOTOHHOCTH  (DYHKIIMHM, CYIIECTBOBAHUS  JIOKAJIBHOTO  ADKCTPEMyMa,
IPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH (PYHKIIMU M TOUEK Ieperuoa.

Paznen: nudpdepenuuanbroe ucunciaeHue GPyHKIUN HECKOJIbKHUX NepPeMeHHbIX

[Ipn M3ydyeHWH MaHHOTO pas3jena oOpaTHTe BHUMaHUE HA TO, YTO (YHKIUS ABYX
MEPEeMEHHBIX HMMEET HarJSIHBIA TEOMETPUYCCKUH CMBICI — OTO TIOBEPXHOCTh B
TPEXMEPHOM IIPOCTPAHCTBE

Hamo ocMBICIIMTE TOHSTHS YaCTHBIX MPOW3BOMHBIX W MOJHOTO auddepeHnuana u
OCOOEHHOCTh WX BBIUMCJICHUS, OBJIAJETh TEXHHUKOW BBIYUCICHHS TPOU3BOTHBIX OT
CIIOKHOHM (PYHKITMM HECKOJBKHX TepeMeHHBIX. CiemyeT oOpaTuTh BHUMAaHHE Ha TO, YTO
Uit QYHKIIUK  Z = (X, y) CMEIIIAaHHBIE YaCTHBIE MPOU3BOJHBIE BTOPOTO TOPSIKA PaBHBI
0’z 0z
X0y Oyox
UMeeT 3HaYCHUS.

Jist  GyHKIMM HECKOJBKHX TEPEMEHHBIX CKOPOCTh HW3MEHEHUS (QYHKIUU B
MIPOU3BOJIBHOM HANpPABJICHUHM XapaKTepU3yeTcs MPOU3BOJAHONW IO HANpaBJICHUIO, a
HauOOJIbIIAs CKOPOCTh M3MEHEHUsT (QYHKIMU OyAeT B HANpaBIICHUH BEKTOpa I'paJiMeHTA.
Cnengyer oOpaTUTh B ATOW TeMe BHHMAaHHME Ha HEOOXOJUMOE U JOCTATOYHOE YCIOBUS
CYIIIECTBOBAHUS JKCTpeMyMa (DYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.

MEXKTy COOO0i: (Teopema IlIBapna), To ectb mopsiAoK qudPpepeHIupPOBaHUS HE

Pa3znean: HHTErpajbHO€¢ HCUYUCJTICHUEC

B wuHTErpanbHOM UCYHMCIEHMHM pEIIaeTcs 3a7ada, OOpaTHOM TOH, KOTOpas
paccMarpuBaiach B IU(PepeHIMaibHOM UCYUCICHUH HEOO0XOIMMO HAWTH ISl TaHHON
¢yskmun f(x) Takyro (QyHKIHIO, IPOU3BOJHAS OT KOTOpOW Obula Obl paBHA 3a/laHHOM.
WNuTterpupoBanne (QyHKUUMH — JOCTATOYHO CIIOKHBIA pas3fesl MaTeMaTUKHU, OBJIAJIETh
KOTOPBIM MOYKHO TOJBKO, €CIIM CTYACHT «BO3bMET» JOCTATOUYHO OOJIBIIOE KOJUYECTBO
UHTETpaJioB pa3Horo tumna. Hamo TBepAao 3HAaTh TaOMUIy MHTErpajioB OT OCHOBHBIX
3JIEMEHTApHbIX (YHKIUH, OCHOBHBIE METOAbl MHTETPUPOBAHUS (3aMEHa MEePEMEHHOMH,
noJBeJIcHUEe 1MojA 3Hak JuddepeHnnana, HMHTETPUPOBAHUE MO  YacTsIM, MPHEMbI
BBIYHCIICHHUS UHTETPajOB OT pPalMOHAIBHBIX Ipobet, OT Ppas3HOro THUna
TPUTOHOMETPUUYECKUX (PYHKIIMA).

Hanmo ocMbICINTE €IMHCTBO MOAXOJA K IOCTPOCHUIO ONPENEIECHHBIX, KPAaTHBIX,
KPUBOJIMHENHBIX, IIOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOCHUE HEKOTOPOM MHTErPAIBHOMU
CYMMBI U IPEAENBHBIN NEPEXO.

3HaTh r€OMETPUUECKUIN CMBICI U OCHOBHYIO (QOPMYITy BBIYHMCIICHUS ONPEIEIICHHbBIX
uHTerpaioB — @opmyny Heiootona — JleiiOHMIa, reomerpuyeckue H (PuU3NYECKHe
MIPUJIOKEHUS ONPEAEIEHHBIX U KPATHBIX MHTErPAJIIOB, YMETh HAXOAUTh IIOIIAAb INIOCKOU
burypsl, JIMHY KpUBOW, 00BEM U TUIOIIAL TOBEPXHOCTH TEJ BpAILICHUS.



Pa3zneun: ynucaoBbie 1 GQyHKUMOHAJIBHbBIE PAABI

IIpn u3ydyeHuM NAHHOW TEMBI, IPEXAE BCETO, HAO OCMBICIUTDH MOHATHE CYMMBI
OECKOHEYHOTI0 psifia KaK Mpeesta Mocie10BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxomumo cHavana Hay4YUTbCS KIACCU(PUIIUPOBATH PAIBI MO TUIIAM: YHCIOBBIE
IIOJIOKUTEIIbHBIE, 3HAKOIIEPEMEHHBIE, (yHKUHMOHAIbHBIE, CTEIICHHBIE,
TPUTOHOMETPUUECKHE psAlbl Dypsbe. N3y4nTh TEOPETUUYECKUE CBEICHUS: TEOPEMBI
CPaBHEHHMsI, HEOOXOAMMBIE M JOCTATOYHBIE NPU3HAKU CXOJMMOCTH. 3HATh U YMETh
IPUMEHATh JOCTATOYHBIE IPU3HAKUA CXOAUMOCTH ITIOJIOKHUTEIBHBIX PANOB: NPU3HAKU
Hanam6epa, Komm, uaTerpanpubiil npuzHak Komm.

Jlig 3HaKOUepenyoUMXCcs psAI0B OOpaTUTh BHUMAHHUE HA MOHATUS aOCOJIOTHON U
YCIIOBHOM CXOJMMOCTH. 3HaTh Npu3Hak JleliOHuma u o6o0meHHsle npu3Haku Jlanamoepa
u Komm.

Jlsig cTeneHHbIX psAAOB 3HaTh TeopeMy AOens, onpeeieHue HHTEpBaa U pajuyca
CXOJMMOCTH, OOpaTUTh BHUMAaHHE Ha TO, YTO TPeOyeTCs UCCIENOBAHKUE MTOBEACHUS psla B
TPAHUYHBIX TOYKaxX MHTEpBaia cXoAuMOoCTH. O0s13aTeIbHO 3HATH PA3JIOKEHUS] OCHOBHBIX
ayieMEeHTapHbIX (YyHKIMA B psanbl Telnopa u MakiiopeHa U YCIOBHE pPa3IoOKHUMOCTU
¢bynkuuu B psg Teitnopa.

Pa3nen: o0ObikHOBeHHbIE AU depeHIHATbHbIC YPABHEHUS

N3ydenne nuddepeHnnanbHbIX  ypaBHEHUW HMEET BaKHEHIee 3HA4YCHUE B

MaTEMAaTUYECKOM  ITOATOTOBKE  HMHXKEHEpa. OObsicHsieTcsT  3TO  TeM,  4TO
muddepeHnanbable YpaBHEHUS MPEJCTABISIOT COO0M MaTeMaTHUYeCKHE MOJEIN CaMbIX
Pa3HOOOpa3HBIX MPOIECCOB U SIBJICHUM, TaK KaK WX PEIICHUS MO3BOJSIOT OIKCATh
ABOJIIOLAI0 M3YYaeMOr0 IPOLECCa, XapaKTep HNPOUCXOISIIUX ¢ MATEPUAIBHON CUCTEMOU
V3MEHEHUN B 3aBUCUMOCTH OT MIEPBOHAYAIBHOTO COCTOSIHUS CUCTEMBI.
OTnuuuTensHOE CBOMCTBO NU(DPEpeHIIMATBHBIX YPaBHEHUN COCTOUT B TOM, YTO MPH UX
WHTETPUPOBAHUU OOBIYHO TIOJydaeTcss OCECUHMCIEHHOE MHOXKECTBO  pemeHud.  Jlms
YpPaBHEHHUSI TEPBOr0 MOPSIAKA 3TO MHOMKECTBO OIKUCHIBACTCS OJHOW MNPOU3BOJILHOU
NOCTOSTHHOM. UTOOBI BBIACIUTH M3 OECKOHEYHOTO MHOXECTBAa PEIICHUI TO, KOTOPOE
ONUChIBAET MMEHHO JaHHBIA TIpoIlecC, HEOOXOAWMO 3aJaTh JOTOJHUTEIILHYIO
uH(poOpMaIMIO, HapuMmep, 3HaTh HayaJbHOE COCTOSIHHE MpoLecca. Takoe
JIOTIOJTHUTENILHOE YCIOBUE HA3bIBACTCSI HAYaJbHBIM YCIOBHEM.

3agadya uHTErpupoBaHus U depeHInaTbHOTO  ypaBHEHUS] TEPBOTO MOpPsJIKa
COBMECTHO C HaYaJIbHBIM YCJIOBUEM Ha3bIBACTCA HA4YaJIbHOM 3ajadyei win 3aaadend Komm.

Jnst nuddepeHManbHbIX  ypaBHEHUN TEPBOTO  TMOPSAKA CIEAyeT pa3iudarh
o011ee, 4yacTHOE U 0C000€ PEIICHNUs, a TAKXKE OOIIMIA, YaCTHBIA U 0COOBI HHTETPAIBI.

IIpy wuHTErpMpOBaHMM yPAaBHEHUW MEPBOrO MOPSAKA HAAO MOPEXKIAE BCETO
ONPENCIIUTh TUIl YPaBHEHHMS, a 3aT€M YK€ MPUMEHUTh TOT WIM MHOW METOJ PEIICHHUS.
Hano oOs3aTenbHO OCBOUTH TPOLIEAYpPY NPHUBEICHUS YPAaBHEHHSI TEPBOTO TMOPSAKA K
YPaBHEHUIO C Pa3/eICHHBIMUA MEPEMEHHBIMH, TaK KaK UMEHHO TaKUE€ YPAaBHEHUS MOKHO
HEMOCPEICTBEHHO UHTETPUPOBATD.

Ins  nuddepeHUInabHBIX ypaBHEHUH N — TO TMoOpsjakKa o00s3aTelbHO 3HATh
nocTaHoBKH 3a1aun Koim, kpaeBol 3a1auu, 3a1a4i Ha COOCTBEHHBIE 3HAUCHMUS.

B Tteme, mocBsleHHON JWMHEWHBIM Au(epeHuaibHbIM yYpaBHEHUAM N — TO
nopsiika, HaJ0 3HaTh TEOPEMBbI O CTPYKType OOIIEro pemieHus OJHOPOAHBIX U
HEOHOPOHBIX YPaBHEHUM, TaK KaK OHU YKa3bIBAIOT MYTh MOCTPOCHUS OOIIETO PEIICHHUS.



OOpaTuTh BHUMAHUE HA TO, YTO PEUICHHE JIMHEHHBIX OJHOPOAHBIX AU (DEepeHIINATHEHBIX
ypaBHEHHUH N — TO TOpAAKAa C TOCTOSHHBIMU KO3(pduimentaMu He TpedyeT
WHTEIPUPOBAHUs, @ CBOJUTCSA K YUCTO alredpandeckoil mpoliaeme HaxXOXICHHsS KOpHEH
COOTBETCTBYIOIIET0 XapaKTEPUCTUYECKOIO ypaBHEHWs. Hajno 3HaTh BHJ YacTHBIX
peleHui JTMHEHHBIX OJHOPOAHBIX IupdepeHINaTbHBIX YpaBHEHUH N — TO MOpsAIKa C
MOCTOSTHHBIMU KO3((UIIMEeHTaMU B 3aBUCUMOCTH OT BHJAAa KOPHEH XapaKTEepUCTUYECKOTO

ypaBHEHHUSI.
Hano d4eTrko ysCHUTH aNrOpuTM TMOCTPOEHUS YACTHBIX PEIICHUM JIMHEWHBIX
HEOJHOPOJHBIX Au(depeHuaIbHbIX YpPaBHEHUN MEeToIoOM Toj0opa (METoaAOM

HEonpeeIeHHBIX KO3 (UIIMEHTOB), OOpaTUB BHUMAaHWE Ha TO, YTO B 3TOM CIIy4ae BH/]I
YaCTHBIX PEUICHUI HEOAHOPOIHOTO YPaBHEHHSI COOTBETCTBYET IO CTPYKTYpE 3aJaHHOU
MPABOW YACTH.

Pa3nen: Teopusi BeposiTHOCTEH

JUist ycnenrtHoro OBJIQJIEHUS MaTEpPHAIOM JAHHOTO pasjiesa HeoOXOAUMO, MPEkIe
BCETO, YETKO YCBOUTh OCHOBHBIC IIOHSTUSI TEOPUU BEPOSTHOCTEH, OUYEHb IIUPOKO
UCIIOJB3YEMbIE B PA3JIUYHBIX MPUIIOKEHUSAX: TOHATHE CIYyYalHOTO COOBITHSI U €ro
BEPOSTHOCTU, CYMMBI U TTPOU3BEACHUS COOBITHH, MOHATHUS CITy4ailHON BETMYMHBI U 3aKOHA
€€ pacnpeesICHUsI, MaTEMAaTUUYE€CKOTO 0KUIAHUS U TUCTICPCUH CIIyYalHOW BEJIMUUHBI.

Hano mnoHsTh, 4TO BEPOSTHOCTH — 3TO YUCIOBAas MEpa CTENEHU BO3MOXKHOCTHU
MOSIBJICHUSI ~ CIIyYalHOTO  COOBITHSI. 3HaTh KJIACCHUYECKOE, CTAaTUCTHUYECKOE U
r€OMETPUYECKOE ONPEAEIICHUSI BEPOATHOCTH, CBSI3b U pa3iinuue Mexay Humu. HecMotps
Ha BHEIIHIOIO TPOCTOTY KJIACCUYECKOMN (POPMYIIbI OnpeiesICHUsI BEPOITHOCTH CIy4ailiHOTO
coowitus A: P(A) =m/n, HemocpeACTBEHHBIN MOACUET YKCiia N BCEBO3MOXKHBIX HCXOJIOB

UCTIBITAaHUST U M - 4yKciia OJaronpusTHBIX HMCXOAOB TpeOyeT NpuMeHeHus (opmyi
KOMOMHaTOpukHu. [Ipm 3TOM B KaxXJ0ll KOHKPETHOM 3ajaue Halo MpOaHAIU3UPOBATh,
KAKOM THUI COEJWHEHMM BO3HUKAET, KOrJa W3 HEKOTOPOTrO MHOYKECTBA DIJIEMEHTOB
U3BJIEKAETCS JAPYTroe MOJMHOXKECTBO (3TO MOTYT ObITh pa3MELIECHUs, NEPECTAHOBKU WIIH
coueranus). [IpM BBIUYMCICHUU BEPOSTHOCTEH CIOXKHBIX COOBITMI HAJAO YMETh
IPENCTABUTh UX B BUJIE CYMMBI WJIU ITPOU3BEIECHUS (MJIM CYMMBI IPOU3BEAEHUI) TPOCTHIX
COOBITUH U IPUMEHUTH COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEOPUN BEPOSATHOCTEH.

Hano 4derko pasnnuars TUIBI CIIy4YaWHBIX BEJIUYUH — JUCKPETHBIE U HENPEPHIBHBIE
U 3HaThb OCHOBHBIE 3aKOHBl MX pacmpeneneHus (OuHoMuanbHblM, [lyaccola,
TUIEepreoMeTpUYECcKuil, 0COOEHHO, HOpMaJIbHBIN 3aKOH paclpeieIeHHs).

Jns ommucaHus 3aKOHOB PACHPENEIICHHWS HENPEPBIBHBIX CIy4alHbIX BEJIUYUH
OPUMEHSIOT HWHTErpajbHyl0 (QYHKUMIO  paclpelesieHus] BEpOSTHOCTEH ciydailHOU
BEJIMUMHBI F(X)M IUIOTHOCTH BepositTHocTer f(x). Hamo ycBouTh onpeneneHus,
BEPOSITHOCTHBIA CMBICII M CBOMCTBA 3THX (DYHKIIMI, CBSI3b MEXAY HUMU U pacCUETHbBIC
(bopMyIIbI 17151 UX OTIpEACTICHUSI.

Hago 3Hath omnpeneneHue, pacdeTHble (OPMYJBI U BEPOATHOCTHBIA CMBICI
OCHOBHBIX YHCJIOBBIX XapaKTEpUCTUK CIIyYalHOM BEIWYUHBI — MaTEMATH4YECKOIO
OKHMJIaHUS (CPETHEr0 3HAYCHWs) M AUCIEPCUM (XapaKTePUCTHKU pa3dpoca BO3MOMKHBIX
3HAYEHHUSI CITy4aHOW BETMYMHBI OTHOCUTEIIBHO CPEIHETO 3HAUCHMUS).

Pa3nes: MmaTemaTH4yecKasi CTATHCTHKA



[Ipn m3ydyeHurn mMaTremMaTHYE€CKOW CTATHCTUKU HAAO IMOHATH, YTO OHA TECHEWIIHUM
00pa3oM cBsi3aHA C TEOpPHUEH BEPOSTHOCTEH, U OONBIIMHCTBO €€ BHIBOJIOB Oa3upyeTcs Ha
npeAeIbHBIX TEOPEMAX TEOPUH BEPOSITHOCTEM.

Bce xapakrepuctuku, u3zydaemble B Kypce MaTeMaTUYECKOM CTaTHCTHKH,
SIBJISTFOTCS CTaTUCTUYECKMMH  aHAJOTaMH  COOTBETCTBYIOIIUX  XapaKTEPUCTUK,
paccMaTpUBAaEMbIX B TEOPUU BEPOSITHOCTEH, MOJYYEHHBIMH Ha OCHOBE OIPAHUYEHHOTO
Yyuclia ONBITHBIX JaHHBIX. ClienoBaTeNbHO, €CJIM, HAIPUMEpP, MaTEeMaTUUECKOE OXKUJIAHUE
U JIUCTIEPCUS CIIYYallHOM BEJIMYMHBI, M3y4YaeMble B TEOPUU BEPOSTHOCTEH, SIBIISIIOTCS
XapaKTepHbIMU HECIy4alHbIMU YUCIAMHU, TO UX CTATUCTHYECKUE aHAJIOTH — BBIOOpOYHAs
cpedHsis W BBIOOpPOYHAas (WM HWCIpaBJICHHAs) JUCIEPCHUS SBISIIOTCS CIydalHBIMU
BEJIMUYMHAMH, 3aBUCAIIMMH OT OObeMa W THUIMA BBIOOPKH U Pa3IMYHBIMHU JJIs1 Pa3HBIX

BBIOOPOK.
Hano o0s3aTenbHO 3HaTh U yMETh BBIYMCIATH TOYCYHBIE OIEHKH HEM3BECTHBIX
NapaMeTpoOB PACHPENCIICHUS CIy4ailHOM BEJIMYHUHBI - BBHIOOPOYHYIO CPEAHIO U

BBIOOPOUYHYIO (WJIM MCIIPABJICHHYI0) JUCIEPCHUI0, TaK Kak Jirobasi CcTaTUCTUYECKas
00paboTKa CBOUTCS, MIPEXKAE BCETO, K HAXOKIACHUIO HIMEHHO 3TUX XapaKTEPUCTHK.

Crnenyet oOpaTuTh BHUMaHHE HA TO, YTO 3TH OLICHKH SBIISIOTCS MPUOIMKEHHBIMH,
0COOEHHO JIJ151 BLIOOPOK Majioro oobema, 1 JJisl CY>KJIECHUSI O TOYHOCTH U HaJIeKHOCTU dTUX
OIICHOK HaJ0 YMETh MPUMEHSITh WHTEPBAIbHBIC OICHKH M 3HATh METOJIUKY MOCTPOCHUS
JIOBEPUTENBHBIX HHTEPBAJIOB.

Crnenyet Taxxe 0OpaTUTh BHUMaHHE Ha MOCTAHOBKY M pEIICHUE 33JlauM MPOBEPKHU
OpaBIoONOao0Us CTaTUCTUYECKMX THUIOTE3 M TNPUMEHEHUE KPUTEPUEB COIJIACHS,
KOJIMYECTBEHHO ONUCHIBAIOIIMX CTENEHb PACXOXKICHUS MEXAY TEOPETHUYECKHUM U
IMIUPUYECKUM PACIIPENETCHUSIMHU.

OTmMeTHM B 3aKJIIOYEHHE, YTO YCIEUIHOE M3y4YeHHE AUCLMILTUHBI «MareMaTukay,
npuoOpeTeHue HEOOXOAMMBIX  KOMIETEHLUH, YMEHMH U  HaBBIKOB  BIIAJCHUS
MaTEMaTUYECKUM anmaparoM TpeOyeT OT CTYyAEHTOB OOJIBIION CaMOCTOATENbHON padOThI.
OOpaTtuTe BHUMaHHUE, YTO KOJIMYECTBO YAaCOB, OTBOAMMBIX Ha CAaMOCTOSITENIbHYIO paboTy B
COOTBETCTBUU C Y4YEOHBIM IUTAHOM, PAaBHO YHCIY YacOB, OTBOJAMMBIX Ha BCE BHJbBI
ayAUTOPHBIX 3aHSTUH.

10. MeToanyeckue peKOMeHIalMU /ISl IPenoaaBaTe/is

[Ipexxne Bcero, ciemyeT oOpaTuTh BHUMAaHHE CTYJACHTOB Ha TO, YTO MPAKTHUYECKU
BECh M3Y4YaeMblii UMHU MaTepual SIBJIAETCS sl HUX HOBBIM, HE U3YUYaBIIMMCS B IPOrpamMMme
cpenHeit mkoiabl. OgHAKO OH HE TpeOyeT KaKoW-TMOO CIeNHUaTbHON (IOMOJHUTETHLHOM)
MOJITOTOBKM ¥ BIIOJTHE MOXET OBITh YCHENIHO M3YyY€H, €CJIM CTYACHTHl OyIyT MOCemaTh
3aHSATHSI, CBOEBPEMEHHO BBIMOJHATH JOMAIIHUE 3aJaHUsl W TMOJb30BaThcad (NpHU
HEOOXOJMMOCTH) CHCTEMOW IIJIAHOBBIX KOHCYJIBTAIIMA B TEUEHUE KaXKIOTO CEMECTpa.
Boienme B Kypc MareMaTUKH pa3zeibl SABISIIOTCS KJIACCUYECKMMH, B TO K€ BPEMS OHU
MPAKTUYECKA OPUCHTUPOBAHBI, TaK KaK UMEIOT MIUPOKOE PACHPOCTPAHCHUE JIJI PEIICHUS
pa3HOTO poJia 3ajlad BHYTPU CaMOW MaTEeMaTHMKU W TPUKIAIHBIX 3amady. VX ocBoeHue
MIOMOXKET CTYJICHTaM JIOTMYECKU BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MACHbMEHHYIO P€Ub, YCIICIIHO MPUMEHSATh HAKOIUICHHBIE 3HAHUS B MPOQeCcCHOHATBLHON
JEATEeIIBHOCTH.



HeoOxomumo ¢ camoro Hauana 3aHATUNA PEKOMEHJOBATh CTYJEHTaM OCHOBHYIO H
JOTOJHUTENBHYIO JIUTEPATYPY, @ B KOHLE CEMECTpa JAaThb CIHUCOK BOIPOCOB IS
MOJTOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHYU MO AUCHUILINHE CIEAYET 0053aTeIbHO TPOUHPOPMUPOBATH
CTYJEHTOB 0 BHU€ U (opMe MPOMEKYTOUHOM aTTECTAIMH 110 AUCIUIUIMHE, CPOKaX &e
IIPOBENICHHUS], YCIOBHSIX JOMYCKa K TPOMEKYTOUYHOM aTTECTALIMH, IPUMEHSIEMBIX BUIAX
IPOMEXYTOUYHOTO KOHTPOJIS.

CooOpakeHus1 1 PEKOMEHIalluy, NPUBEIEHHbIE B M. 9 pabouell MmporpamMmbl 1Jis
CTYJEHTOB, JOJDKHBI OBITb UYETKO CQOPMYJUPOBAHbBI M  H3JIO)KEHBl HMMEHHO
IpernoaaBaTesieM Ha JIEKIHAX, NMPAaKTUYECKUX 3aHATUAX U KOHCYJIbTALUsX.

N3noxxenue TEOPETUYECKOT O maTepuaia JOJKHO COIPOBOXKIATHCS
WTIOCTPaTUBHBIMU IIPUMEpPaMH, TIIATEILHO OTOOPAHHBIMU IPEINOIABATENEM TaK, YTOOBI
TEXHUUYECKHUE TPYJHOCTU U BBIKJIAJKH IPU PELICHUU 3a/1adyd HE OTBJIEKAJIU OT IJIaBHOIO:
OCMBICIICHUSI HJIEH U CYTH IMPUMEHSIEMBIX MeTOA0B. ClieyeT BCeryia yKa3blBaTh IPUMEPHI
PAKTUYECKOTO MPUMEHEHUSI PACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUN U (HOpMYI.

[IpakTrueckue 3aHATHS JOJKHBI OBITh OPraHM30BaHbI MPEMOJABATEIEM TaKUM
o0pa3oM, 4YTOOBI OCTaBajlOCh BpPEMsI Ha IMEPUOJUYECKOE BBINOJHEHHUE  CTYJIEHTaMHU
HEOOJIBIION CaMOCTOATENIbHOM pabdoOThl B ayAMTOPUM JUIsl TPOBEPKU YCBOEHUS
U3JI0’)KEHHOTO MaTepHala.

[IpenogaBaTenp, BeAyIUi MPAKTUYECKUE 3aHITHSL, TOJKEH COTJIaCOBBIBATH YUEOHO
— TEMATUYECKUMH IUIAH 3aHATUH C JIGKTOPOM, MCHOJB30BaTh E€IMHYIO CHUCTEMY
0003HaUEHU.

[IpenogaBaTento crneayeT AOOMBATHCS CHUCTEMATUYECKOM HENPEpHIBHON pabOThI
CTYJEHTOB B TEUYEHHE CEMECTpa, HEOOXOJUMO BBISBIATH CHJIBHBIX CTYIEHTOB H
IPUBJIEKATh UX K HAYYHOU paboTe, K y4aCTHIO B Pa3HOTO POJia OJUMIINAAAX U KOHKYypcax.

CTyaeHT JOJDKEH OILNyIaTh 3aMHTEPECOBAHHOCTH IPENOAABATENS B JOCTHKECHHUU
KOHEYHOr0 pe3yJibTaTa: B MPUOOpETEHUH OOyYarOUIMMUCS MPOYHBIX 3HAHUH, YMEHUU U
BJIAJCHUS HAKOIUIEHHONM HWH(OpManuend s peuieHus 3afad B NpodecCHOHATbHOM
NEeSATEITbHOCTH.
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Bexkropsl. JIuneliHble onepanun Haj 1
BekTOpaMHu. ba3uc n KOOpIMHATHI BEKTOpA.
CkansipHO€, BEKTOPHOE U CMEIIAHHOE
1.3 | mpousBeneHUs BEKTOPOB, UX CBOMCTBA 0,5 0,5
Jlunetinpie mpoctpancTBa. COOCTBEHHBIE
3HAYEHUS U COOCTBEHHBIE BEKTOPHI
MaTpPHIIHI.
00630p 3ama4, Bxoasammx B PI'P No 2.
1.4 | Beinaua 3aganuii BToporo srana PI'P 1 0,5 1 +
Nel.,
1.5 | AHaanTHYecKasi reoMeTpus 0,5 1




CucreMpl KOOpIUHAT.

PaznuuHble TUIIBI ypaBHEHUN IJIOCKOCTH U
IpsAIMOM. BeruncieHue pacCcTOSHUN MEXIY
JIBYMsI TOUKaMH, TOYKOW U TIPSIMOM, TOYKOU
U IUIOCKOCTHIO. BhruncieHue yrios Mexy
JNBYMsI MPSAMBIMH, IPSIMOM M IUIOCKOCTBIO,
JBYMsI IJIOCKOCTSIMHU.

1.6

[Ipenen nmocnenoBaTenbHOCTH U QYHKIUU.
TexHuKa BEIYMCIICHUS] TIPEJIEIIOB.
[IpousBoanas. OCHOBHBIE ITpaBUIIA U
(hOpMYJIBI BBIYUCIICHUS TPOU3BOTHOM.

0,5 1

1.7

O0630p 3a71a4, BXOASAIIMX B IIEPBBIN dTal
PI'P Ne 3.

Boinaya 3axanuii nepsoro stana PI'P
Ne2 mo MmaTeMaTHYeCKOMY AHAJIU3Y.

1.8

HccnenoBanue GpyHKIMiA 0THON
MIEPEMEHHON ¥ MOCTPOCHHE rPpauKOB.

0,5 1

1.9

00630p 3a7a4, BXOISIIMX BO BTOPOM dTan
PI'P Ne 2.

Brinaya 3axanuii BToporo 3rana PI'P
Ne2.

d)opma ammecmauuu

Bcero yacoB nmo gucuuninHe
B IIEPBOM ceMecTpe

130

PI'P

Bropoii cemecTp

2.1

0O0630p TEM, H3y4aeMbIX BO BTOPOM
ceMecTpe.

@DYHKUIHMA HECKOJbKHX IepeMeHHbIX.
YactHble [IPOU3BOHBIE. ITonneIii
muddepennman. I[IpousBoaHBIE CIOXHOU
(YHKIMH HECKOJBKUX NEPEMEHHBIX
YacTtHble npou3BoHbIE U UG epeHIIHaIbI
BBICIINX NOpsAKOB. [IponsBonHas o
HarpasieHur0. ['paguenT. DKCcTpeMyM




(YHKIIMH HECKOJBKUX MEPEMEHHBIX

2.2

00630p 3amna4, Bxoasmmx B PI'P Ne 3
Beigaua 3ananuii PI'P Ne 3.

2.3

.HeomnpeneneHHslil nHTErpai u €ro
cBoiicTBa. O01IEE MpeICTaBIECHUE O
MeToAaxX MHTerpupoBanus. OnpeneneHHbIil
uHTerpal. [IpunoxeHus onpeneaeHHOTo
unrerpasia. Kpatueie uHTErpasisl

2.4

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

2.5

Yucnosslie psisibl. OCHOBHBIE TOHSTHSL.
Crenennsble psnbl. Paznoxenue GyHkuuii B
creneHHble panbl. Panel Telnopa.

2.6

00630p 3ama4, Bxoasmux B PI'P Ne 5
Beiaaua 3aganuii PI'P Ne 5.

@opma ammecmauuu

Bcero yacoB nmo gucuuninHe
BO BTOPOM ceMecTpe

166

PI'P

Bcero uyacoB Ha mepBoOM Kypce

12

16

296

PI'P

Tperni cemecTp

3.1

00630p TeM, U3y4aeMbIX B TPETHEM
cemectpe./luddepernuanpasie ypaBHEHUS
nepBoro nopsiaka. 3agava Kommu.

0,5

16

3.2

00630p 3ama4d ieporo stama PI'P Ne 6.
Brigaua 3axanuii nepsoro 3trana PI'P Ne
6.

16

3.3

HuddepennunanbHble ypaBHEHUS N-0T0
NOPSAJIKA C TOCTOSTHHBIMU

16




K03 (HULIMEHTAMH U CUCTEMBI
mudepeHInaTbHBIX YPaBHEHUH.

3.4

00630p 3ama4 BTOporo 3tamna PI'P Ne 6.
Bbinaya 3aganmii BToporo stana PI'P Ne
6.

16

3.5

Crny4aitabie coObITus. OnipeneneHus
BeposATHOCTH. OCHOBHBIE TEOPEMBI TEOPUU
BEPOATHOCTEH U CIEJCTBUS U3 HUX.

0,5

16

3.6

00630p 3ama4d iepsoro dtana PI'P Ne 7.
Bbinaya 3aganmii nepsoro 3tana PI'P Ne
7.

16

3.7

CnyuaiiHble BEIMYNHBI. 3aKOHbI
pacnpenenenus. YucioBbie
XAPaKTEPUCTUKH CITYYaWHBIX BEJIUYUH.

16

3.8

Ocnosuble  3a0a4u  MAMEMAMUYECKOU
cmamucmuxu.  Bwvibopounviti  memoo.
Tenepanvuas cogokynnocms u 6b100pKa.
Ilocmpoenue  smnupuueckou  @yHKyuu
pacnpedenenusi  8blI00PKU, NOAUSOHA U
2UCMOSPAMMbL OMHOCUMETbHBIX YACTON.
Toueunvle u unmepeaIbHLIE OYEHKU
napamempog pacnpeoenetus..

16

3.9

00630p 3amgau BToporo 3tama PI'P Ne 7.
Brigaua 3axanuii BToporo 3tana PI'P Ne
7.

16

(DOPMll ammecmauuu

Bcero yacoB nmo gucuMIInHe
B TPeThEM ceMecTpe

170

PI'P

Bcero uyacoB no aucuunIIMHe Ha MEPBOM
U BTOPOM Kypcax.

16

22

466

PI'P




[Tpunoxenue 2

MHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hanpasnenue noarotoBku
15.03.01 «<MAIIMHOCTPOEHMUE
[Tpoduib MOArOTOBKH
«KoMmIiekcHbIe TEXHOJOTHYeCKHe MPo1ecchbl U
000py10BaHME MAIIIUHOCTPOECHMSD)

dopma o0ydeHUS: OUHO-3a04UHAas

Kad)ezma MAaTCMAaTHKHN

®OH/I
OLIEHOYHBLIX CPEJCTB

Mo JUCUMILINHE

Brniciiag MmaremMaTuka

Cocras: 1. ITacopT oHIa OLIEHOYHBIX CPEACTB
2. OnucaHye OLIECHOYHBIX CPEACTB:
- JK3aMeHAllMOHHbIe ONJIeThI
- KommuiekTsl 3agaHuii 17151 KOHTPOJIbHBIX padoT
- KommiekT BonpocoB
- KommuiekT 3aganuii 1y1sl BbINOJIHEHUS pacyeTHO-TpaduyecKux pador

CocraBuTeib:
no1l., K.¢.-M.H. Koran E.A.

Mockaa, 2022 rox



MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTH KOMIIETEHIUI

Tabmuma 1

«BbIcIIasi MaTEMATHKAY

®I'OC BO 15.03.01 «MamuHOCTPOECHHUE»
[Tpoduns noaroroBku «KomiiekcHbIe TEXHOJIOTHYECKHE MPOLecChl H 000pPyA0BaAHME MAIIIHHOCTPOCHHU S

B nporecce ocBoeHUs TaHHOM AUCIMIUIMHBI CTYJEHT GOPMUPYET U IEMOHCTPUPYET Cleaytone 00menpogeccuoHaIbHbIe

KOMIIeTeHIUM.
KOMIIETEHIIUA IIepeyens koMnoHeHTOB | TexHoJiorus dopma Crenenu ypoBHeii
NHAEKC | @OPMYJINPOBKA ¢GopMmupoBaHusi | OLIEHOYHOIO O0CBOCHUSA
KOMIIeTeHIIu | cpeacrBa*® KOMIIeTeHIu M
OIIK-1 | YmeHue HNOIIK-1.1. 3naeT obnactu | JIEKIHSL, YO ba3oBblii ypoBeHb
HUCIIOJIb30BaTh 1 OCHOBHBIC 3aKOHBI camocTtositenbHas | KP -BJIAACCT HABbIKaMH
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U pabora, PT'P paboTBbI ¢ OCHOBHBIMU
€CTECTBEHHOHAYYHBIX | OOUIEMH)XEHEPHBIX 3HAHUH, | CEMUHAPCKUE T HORATUAMU 1
JHUCLUTUINH B METOJbl MATEMaTUYECKOTO | 3aHATHS Ob METOJaMH B paMKax
npodeCCUOHAIBHOM a”HaJI3a U MOJICIIMPOBAHUS, AUCIUIIINHBI,
JeATEeIIbHOCTH, UCIIOJIb3YEMBbIC B .
IPUMEHSTh METOJIbl | TIPO(eCCHOHATBHOI HoBbimennpri
OBEHb
MaTeMaTUYECKOTO NeATEeIbHOCTU yp 5
-CBOOOHO BJIAJIEET
aHau3a u HNOIIK-1.2. Ymeer I Il
MaTeMaTHICCKUMHU
MO/JICJIUPOBaHUSI, MPUMEHSTh
METOIaMH u
TEOPETUYECKOTO U €CTECTBEHHOHAYYHBIC U
MPUHITAIIAMHA
HKCIIEPUMEHTAJILHOTO | OOIIEHHKEHEPHBIC 3HAHMUS,
puoOpeTEHUS,
HCCJICIOBAHUS METO/Ibl MAaTEMATHYECKOTO
HCTIOJIb30BaHUS u
aHaJIN3a U MOJCIUPOBAHUS
OOHOBIIECHUS Oonee
IPU PEIICHUU
rITyOO0KHUX
npodecCUOHANIbHBIX 3a]1a4
WOIIK-1.3. Biasieer MaTeMaTUYECKUX
o 3HaHUM;
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YMEHUSIMH IPUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLLENHKEHEPHBIC 3HAHMS,
METO]Ibl MATEMaTHIECKOTO
aHaIu3a U MOJIEIMPOBAHUS
IpY peLIeHUN
npodecCHOHATBHBIX 3324

-BJIaJICCT Pa3TUIHBIMU
criocobamu coopa,
00paboTKH H
MPUMEHEHUS
MAaTEMATUYECKOU
nHpopmaIuu;

**- CokpaieHus popM OIIECHOUHBIX CPeACTB cM. B Tabmuie 2 k PII.

32




HepequL OLCHOYHBIX CPCACTB II0 TUCHUIIJINHE

«BbIciIasi MATEMATHKA))

Tabmura 2
HaumeHnoBanne IIpencraBnenue
Ne Kparkas xapakrepuctuka
/11 OHCHOHHOTO OIIEHOYHOTO CPE/ICTBA OHCHOHHOTO
CpeICTBa cpeactBa B DOC
1 | KonrtposbHas CpeactBo  mnpoBepkn  ymeHuid | Kommiiekr
(camocTosiTeNbHASA) | TPUMEHSITh TOJYYCHHBIE 3HAHUS | KOHTPOJIbHBIX
pabota, (KP) TUTST peIICHUS 3a71a9 | 3aJJaHHH 110
ONPENICICHHOTO TUMA M0 TeME WM | BapuaHTaM
paszeny
2 | PacuetHo- CpenctBo  mpoBepku  ymeHuid | Kommekr
rpaduueckas IMPUMEHSTH NTOJIYYEHHbIC 3HAHUA 0 | 3aJaHUM JJIs
pabota, (PI'P) 3apaHee ONPEACIICHHOW METOJUKE | BBITIOJHEHUS
JUISl pELICHMs 3ajlay WIM 3aJaHuld | pacyeTHO-
0 MOJYJI0 WIM JUCHUIUIMHE B | rpaduyeckoin
LEJIOM. paboThI
YcTHBIN onpoc CpencTBo KOHTpoJsi, | BOMPOCHI 1o
?g,%?)ceHOBaHHe’ OPraHU30BAaHHOE KAaK CIelUabHas TeMam/pasienam
Oecena nemgarornyeckoro | AUCHHILIMHBI
paboTHHKa ¢ OOydYarommmcs Ha
3 TEMbl, CBSI3aHHBIE C HW3y4aeMOM
JUCIUIUIMHOW, U PAacCUATAHHOE Ha
BBISICHCHUE o0bema 3HAHUU
00y4Jaromierocst mo OnpeaeIeHHOMY
pazzieny, TeMe, mpodyieMe u T.I1.
Tecr, (T) CucteMa  cTaHzapTusupoBaHHplx | POHI TECTOBBIX
3aJaHuH, MO3BOJISIOIIAS 3a/laHun
4 aBTOMATHU3UD
OBaTh  MPOLEAYPY  HU3MEpEHUs
YPOBHS  3HAaHMM WU yYMEHHH
00y4aroIerocs.
5 | buners! (bk3) CpencrtBo IIPOBEPKHU 3HaHuW, | bunersl k 3auery.
YMEHH, HAaBBIKOB. Moxer | [llxana
BKJIIOYATh KOMILJIEKC TEOPETUYECKUX | OLIEHUBAHUS U
BOIIPOCOB,  33/lay, MPaKTUYECKUX | Ipoleaypa
3aJaHUM. NIPUMEHEHMUS.
[TpomexxyTouHas 3auer (3) 1) yctHo (V)

arrecranus (ITA)

2) nuceMenHo (IT)

OdopMieHue u onucaHue OLEHOYHBIX CPEICTB

1. dopma npoMe:KyTOYHOM aTTeCTAIMM: 3aYeT.

buaersl k 3auery




1. Ha3nauenue: Mcnoap3yroTcs 1S IpOBEACHUS MPOMEXKYTOUHOM aTtTectanuu (ITA)
0 IUCUMIUIMHE "BhIcias MaTeMaTuka' .
2. PernameHT 3auera: - Bpemsi Ha OJArOTOBKY TE€3UCOB OTBETOB - 10 45 MUH.
- Cnoco0 KOHTPOJIS: yCTHBIE OTBETHI.

3. lllkana olieHUBaHUS:

3auteHo - CTyIeHT IEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUMN, HABBIKOB
NPUBEACHHBIM B Ta0JIMIaX TOKa3aTeNsiM, OMEpUPYET MPHUOOPETEHHBIMU 3HAHUSMU,
YMEHUSIMU, HaBbIKaMH, IPUMEHSET UX B CUTYalMsX MMOBBIIIEHHON ciokHOCTH. [Ipn
3TOM MOTYT OBIThH JIOINYIIEHBl HE3HAUNTENbHBIC OUIMOKHA, HETOYHOCTH, 3aTPYAHECHUS
Ipyu aHATUTUYECKUX OIepalusx, IepeHOoce 3HAaHUH ¢ YMEHMH Ha HOBBIE,
HEeCTaHAAPTHHIC CUTYaIUH.

He 3auteHo - CTy€HT IEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWM, YMEHMH,
HABBIKOB TPHUBEACHHBIM B TaOMWIaX MOKAa3aTeNsiM, JOIMYCKAIOTCS 3HAYUTEIbHBIC
OIIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUHN, YMEHUH, HABBIKOB T10 PSy MOKa3aTeNe,
CTYJCHT WCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS TPU OTNIEPUPOBAHUU 3HAHUAMU U
YMEHHSIMH MPU UX IEPEHOCE HA HOBBIE CUTYAIINU.

Kaxxnoe 3amanue Ousera olieHMBAaeTCsS OTAEIBHO.

4. KoMIuieKThl OMIJIETOB BKJIIOYAET M0 Kaxkaomy pasaeny 25-30 OuneToB (XpaHsSTcs
B LIEHTPE MAaTEMaTUYECKOTr0 00pa30BaHus).

TunoBble BapraHThl OMIJIETOB MPUIATralOTCS.

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPABOBAHU S
POCCUIMICKOM ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUSA
«MOCKOBCKHWM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

daxypTeT 6a30BBIX KOMIICTCHIH, Kadenpa «MaTemaTHKay
JucunmimHa  «Belcnias MaTeMaTHKa
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. PemmuTh MaTpUUHOE ypaBHEHHE XB=A, eCin A:(l2 ZJ B :[_t ZJ
2. Haiitu yronm Mexxny Bektopamu a=(1-2,-2) 1 b =(2,0,2).
3. Haiitu npenen GpyHkmmun fim X9 +2X
x—>-1  X+1
4.

Haiinure skctpeMyMbl QyHKIMH Yy = x* - 2x°.

YTBepkaeHo Ha 3aceannn kKadenpsl «Marematuka» « 31 » 05. 2022 r., mpoTokom Ne 11

3aB. kadeapoii C.H. Aunpees / /

MHWHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUA
POCCUUCKOU OEJJEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGEPA30BATEJIbHOE
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VUYPEXJIEHUE BBICLIEI'O OFPA3OBAHU S
«MOCKOBCKHMI HOJIHTEXH@IIECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MMOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETEHIINH, kagenpa «MaremaTHKay
JucruruimHa  «Bplcias MaTeMaTHKa
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

2. Tlokazark, 4To BeKTOpHI M =(L-12), n=(2,0,3), p=(-2-L11) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
2n-1 2n
-2

1. Pemmuth cuctemMy MeTOo0M 0OpPaTHOW MaTPHUIIBI {

3. BBILII/ICJ'II/ITI) npeﬂen IIOCJICIOBATCIIBHOCTHU im —.
Nesco 22n+l+52n+2

4. HaiimuTe sKcTpeMyM (GYHKIHH y = /X +/6—X.
YTBepxkaeHo Ha 3acenannn kKadenpsl «Marematuka» « 31 » 05. 2022 r., mpotokom Ne 11

3aB. kadeapoii C.H. Aunpees / /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPAZOBAHUS
POCCUIICKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI ITIOJIUTEX)

®dakynbTeT 6a30BBIX KOMIIETCHIIHH, kadenpa «MareMaTHKa
JucuuIuinHa — «BBICIIAsS MATEMATHKA)
Kypc 1, cemectp 2

IK3aMeHALUOHHBI OuteT No 1

dx
1. BbruuMcauTh HEONpeIeIeHHbINH HHTErpaj .
'[4\/5—x +v5-x

7.6
2. BBIUUCTUTH ONpeAETICHHBI HHTETPaT j3sin2 X COSXdX.
0

3. VYkaxwure, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISIETCS CXOIAIAMCS
j\/;dx, jx‘3dx, I\/ x> dx.
1 1 1
4. HaiiTi yacTHBIE TIPOM3BOHbIE BTOPOTO Mopsaka Gynkimu Z = cos(x® —2Xy) , yOeauThses, 4To

14 4
Ly =Zy.

VYTBep:keHo Ha 3aceqanuu Kadpeapsl «Matematukay « 31 » 05. 2022 r., nporokon Ne 11

3aB. kadeapoit C.H. Aunpees / /

MMHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUYPEXJIEHUE BBICIIET'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
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@axynpTeT 0a30BBIX KOMIECTEHITHA, kadenpa «MaTemMaTHKa»
JucnuiumHa — «BBICIIas MATEMAaTHKA
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Pewuts 3amauy Komm: y' = 1% +e™9 y(0)=1.
+ X

2. Pemmts ypaBHenume: y'" —2y" +y =2X.

3. B maptum 10%  HecranpmaptHeix aeraneidi. Haymauy oroOpansl 3 nmeramn. CocTaBUTH 3aKOH

pacnpeacjacHus Ynciia CTaHJapTHBIX JneTanei cpeau OTO6paHHI)IX.

4. HaiiTi BEepOSATHOCTH paOOTHI AIICKTPHUECKOHN e, H300pa)KCHHON Ha PHC., ECIIH BEPOSTHOCTh paOOTHI

Ka)XI0TO U3 HE3aBHCUMO pabOTAaoIINX 3JeMeHTOB 1ienu paBHa p=0.9.

| L]
O+

YTBepxkaeHo Ha 3acenanuu kadenpsl «Marematuka» « 31 » 05. 2022 r., mpotokon Ne 11

3aB. kadeapoit C.H. Aunpees / /

KommnuiekTol TecToBbIX 3axanuii (T3)
H KOHTPOJbHBbIX padot (KP)
(n1s1 ouenku komnerenuuii OIK-1)

10 AUCIOUITJIIMHE BrIcmas MaTemMaTuka
(HaMMEHOBAaHHE JAUCLUILIMHBI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHnst MATpPUIHOT0 MHOTOWIeHa F (A)
-1 0
f(X)=—x"+2x*—x+3,A=
3 2
-2 0 8 1 -5
2. Haii
aliTH paHr MaTpPHUIlBl IPUBEJICHUEM K CTYTIEHYaTOMY BUIY 8 2 -6 -3 13
1 -3 13 5 17

1 2 1
3. Beraucnaute onpenenuTens NPUBEACHUEM K CTYTIEHUaTOMY BHILY 3 5 3
2 7 -]
4. Haiitu Matpuiy, oOpatHyo AaHHOH (a). Pemmth MatpuyHoe ypaBHeHue (0)
1 2 1
(@ |3 -5 3 @[t Plx-(? 2
a - =
-3 4 3 -1 0
2 7 -1

5. Pemuth cucreMy ypaBHeHHIA. YKa3aTh 00lIee U OJJHO YaCTHOE pelIeHue (a).
Pemnte cuctemy ¢ momoIisto 00paTHoi MaTpullsl u o popmynam Kpamepa (6)
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4% 49X, —5%; —8x, =5 X, +2X,+ %X, =5
(@) 13X, +7X, —2%,—4x, =4 (6) <3% —5X, +3X;, =—7
2%, + 5%, + X, +3X, =3 2X + 7%, —X; =13

1. Pacrucarh pasiokKeHne BEKTopa X 110 BeKTopam P, d,
x={5,-12,1}, p=1{1,-30}, q={1,-11}, r={0,-1,2}
2. KosnuHeapHsbl 11 BEKTOPBI B u a ?

a={2,01, b={-231, p=2a+2b, g=3a-2b

3. BerunenunTh II0Imaap napajuienorpaMMa, HOCTPOSHHOT0 Ha BeKTopax a u b o — yron Mexmy
BEKTOpaMH P U

—_ — —_— —

a=2p+q, b=p-3q, Ip|=2, [a]=2, a:%

1. Haiit paccrossHue oT Touku M, 10 IJIOCKOCTH (M M 2Ma) :
M, (-9;10;2), M,(0;7;-4), M,(4;8;-1), M,(-2;13)
X+y+z-2=0

2. BrimmncaTh KaHOHHYECKOE YpaBHCHHUC HpHMOﬁZ
X—-y—-3z+6=0

X—2 -3 z+1
3. HaiiTu Touky nepeceueHus NpsMOM U IMIIOCKOCTH: =Y T - uX+y+2z-9=0.
4. Haiitu Ttouky P, cummerpuuHyro Touke P oTtHOcuTenmpHO mpsmon |: P (0; -1 3) u
x1_y_z
1 -1 1

5. Hanmmcarhs ypaBHEHHME IUIOCKOCTH « TNPOXOAALICH uepe3 TOuKy M, M mepneHauKyIspHO
npsivoit (MM, ): M (3;2;0), M,(415), M,(2;-14).

6. HaliTi xocuHyC yria Mexay INIOCKOCTAMHU ¢ U Q. !
o, :3x-y+3=0, a, : Xx-2y+52-10=0

3aaHus MO MATEMATHYECKOMY AHAJIU3Y
1. Ywmcnomas mocienoBaTebHOCTE. [Ipenen uncioBoit mocne0BaTeIbHOCTH. beckoHeuHO Mabie U

0eCKOHEYHO OOJIBIIHE ITOCIEN0BAaTEILHOCTH. Yuco €.

2. t X2
Haiitu npousBoanyto ¢yHKIMU Y =

7" +5
Haiitu npousBoaHyto V, :
a) y:arctgg’lnﬁ 6) y:(\/?)
X+2
3
B) sin(x—2y)+x—=7x r) Xx=e ' cost, y=e'cost
y
2. Haiitn Iim(l— L j
x>o| X arctgx
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3. TpoBecTH MOJIHOE MCcIenoBaHne U nocTpouTs rpaduk f (X)=x*+—

X
1. BBIMHCIUTD NPEACIIbL:
n+l _ pgn-1 H
Loim2 =2 2 imIMX g jim (130"
n—w 31+ 4 /N x>0 _gX x—>+0
2. BeucauTh IpON3BOIHEIC:
y=_COS—6X 2. y=arctg2#+sinln2x
3sin(12x+1) 1-2%2
X+4 2
1. [Tocrpouts rpaduk: y=——; y=
X+2 X+2

2. Haiitu npenesnsr:
D Iim(2—n)2—(l+ n)’ 2)”m\/n+2—\‘°‘/8n3+3

"> (1+n)" —(2—-n)’ e {n+54n

(on?43) .
3) lim| = 4) lim n(\/n2+1—n)

n-o| 2nN° +1 n—w

0, X<-rx
3. HccnenoBars Ha HENPEPHIBHOCTH M BBIMOJIHUTH YEPTEK: Y =1SINX, — 7 <X<0
T, X=0

2-oii cemecTp
BoIunciauTh Heonpe/ieJieHHbIe HHTErPaibl

dx dx

1. [———— 2.[x-27%dx 3. [e*cosxdx 4.[——— 5.[xcos3xdx
J2(x+\/§ / J Ix2—6x+18 /
dx x—1 X+1 dx sin®x
6. [——m— . [————dx 8. [——dx 9. 10. dx
'[X2+6X+5 I\/X—}—l—i-z IX2+3 j,ll_xz arcsin x J.COSZX

Boruncianrtsb ONMPEACJTCHHBIC HHTEIPAJIbI

1 ”j63sin2 xcosxdx 2 } ax 3 }(x—l)exdx 4 TL 5 ? dx

i 0143 0 1xJ7+Inx S 1144/3x-2
2 2 -4 1y?2 V3 3 2

P g 2 T g gy o T X _ax 10, [V4_x%dx
“parctgx 1(3x+5) 0o X +1 0 /14 X2 0

Heco0cTBeHHBIE HHTETrPaJIbI
1. yKa)KI/ITe, KaKOH U3 HECOOCTBEHHBIX HUHTETPAJIOB ABJIACTCA CXOOAIIUMCSH

T\/;dx, ojcx’3dx, T\/;dx :
1 1 1

©  dx
2. Beruncnuts WHTErpaJl, yCTAHOBUTE €TI0 CXOJUMOCTh MM PACXOIAUMOCTH j 1o
ol X

o0
3. BeIuucanTh HHTErpal, yCTAHOBUTH €r0 CXOAUMOCTD HJIH pacxoauMocth | In xdx
1

a dx
4. BBI‘-II/ICJ'II/ITB HCCOGCTBCHHLIﬁ HHTECI" pa.]'[ '[T . yCTaHOBI/ITL €ro CXOOANMOCTh NJIN
0~/ X
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PacxoJaUMOCTb.

© dx

5. BBILII/ICJ'II/ITI) HeCO6CTBeHHBIﬁ I/IHTel"paJ'I _2 . YCTaHOBI/ITB €ro CXoanuMoCTh Ui
-1
PacxoaUMOCTb.
1
dx
1. BBILII/ICJ'II/ITI) HeCO6CTBeHHI>II/I I/IHTeraJI _3 . YCTaHOBI/ITB €ro CXoanuMoCThb Ui
0
paCXO,I[I/IMOCTB.

BbluncJuTh 1BOHHbIE HHTEIPAJIbI
1. [[(x+5y)dxdy, D={(x,y)0<x<1, 0<y<I}.
(D)

2. [[(A0—x* —y*)dxdy, D={(x,y)|1<x<2, 0<y<Z2}.
(D)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK MIOCKOCTH, OFPAHUYEHHOE JIMHUAMU Y =X, Y =X,
(D)

4. [[4xydxdy, D — MHOXECTBO TOUYEK IIIOCKOCTH, OTPAHUYEHHOE JTUHUSIMHU
(D)

x=1 y=X% y=3X

5. [[(x*+y)dxdy, D — MHOeCTBO TOUEK IJIOCKOCTH, OrPAaHMYEHHOE JTMHUAMHU
(D)

y=x/2, y=2%x, y=2/x (x>0).
N3menuts IOPAAOK HHTCTPUPOBAHHA B ﬂBOﬁHOM HHTCIpajic

1. {702 + y?)dxdy, 2. [dx T (x, y)dy, 3. Jdy [f(x y)dx.
00 0 2x 0y
Haiiti 06bem Tena, nosryueHHOro BpamieHreM BOKpyr ocu OY (urypsl, OrpaHU4eHHON  JTMHUSIMHU
y=x°, y=1 x=0.
Haiiti 06bem Tena, mosryueHHOro BpamieHreM BOKpyr ocu OX ¢urypsl, orpaHu4eHHOMN JIMHUSAMHU
y=x% y’=x.

Haifty miomaas GUIryphl, OTpaHHYEHHOM THHUAME Y = X°, Y =—X+2

q)yHKIII/II/I HECKOJBbKHX IMEPEMEHHDbIX

"

Haiitu yacTHBIE IIPOU3BOAHBIC BTOPOI'O IIOpsAAKaA, Y6CI[I/ITBCH, 4qTo ny - Zyx

2 2

X+3y° 4
Xy

7—ctg(2x+3y), 7. z=sin(xy), 8 Z=e"Y 9 z-xcos’y, 10. z=y?sin’x.

2 .2
1.2=e""7, 2.z=cos(x®*-2xy), 3.z=+y?-2x, 4. z=In(xy—x?), 5.z=

Haiitu rpaguent ¢dynkuun z = f(X,y) BTouke M, (X,,Y,)

2 4 2

L2=Y M@8); 2 2=
Vx 4xy

4. 2=x>-3y’x, M,(32).

HccnenoBath Ha SKCTPEMYM (YHKITHIO

2
My (L-D); 3.z=%, M, (2-2);
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1 z=x>—x+Yy*+2y, 2. 7=2X"+Xy—X+Y?,
3. z=Xx"-2x+4y—vy?, 4. 7=x*-3x+3y*+4y,
5. z=X"+Yy* +4xy.

Psaabi

HCCJ’IGI{OB&TB Ha CXOIUMOCTD pAJAbl

L Zsm n, 5 Z1 sinn 3 i n-3 4 in+5 | £ im[;j |

n? tn?+1 ' n?+10° =t 5" =1
- 2n+1 = (2n+1)" = 4n? -3 = In°3n 2 10
6. 7. 8. , 9 :
Z—:l n" E(Sn+4} nZ::l4n2 +3 nz=ll n g(n+1)|n (n+1)
BBI?[CHI/ITI) CXOOUTCA JIU a6COJ'H'OTHO, YCJIOBHO WUJIM PACXOIUTCA PO
0 (~)" 0 (-1 © (~)"(N+2 o (~1)" 2 (=1)"
Z( 1 Z()313_2()(n )’4_ (&) ’ 5_2() .
n= n=1(6N +2) n-1 6 n=L 5N n=1./3n% +1

(o
S5

3. Haiitu HHTCPBAJI CXOAUMOCTHU psaaa U UCCIICAOBATH €TI0 IOBCACHHUE HAa KOHLIAX UHTCPBAJia

n
X
CXOJUMOCTH > —(—)

nan+1\ 2

N 1
4. Pasznoxwuts B psaa Teiopa o crenensm X pyukmuo  f(X) = o UCIIOJB3YSI
X" —oX+
TOTOBOE PA3JI0KEHHUE.
5. Pa3noxurts B psin Teitnopa no crenensim (X —z/2) pynkuuto  f(X) =cosx,

HCIIOJIB3Ysl TOTOBOC PA3JIOKCHUC.

3-uii cemecTp

TecToBoe 3anaHue 110 00LIKHOBEHHBIM JH (P epeHINATbHBIM YPABHECHUAM

3AJTAHME 1.
YcTaHOBUTE COOTBETCTBUE MEKY HOMEPOM YPaBHEHHS U €0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+ yzsin2x13dx—2ycos2 xdy=0

3) y'_4_Xy:2x\/§ 4) yN3+2x7y = x,/3+2y2.

- YPaBHEHUE C pa3JeA0IIUMUCS IEPEMEHHBIMH,
- nuHelHoe nuddepeHanbHoe ypaBHEHHE,

- YpaBHEHHE B MOJIHBIX AU depeHuanax,

- ypaBHeHue bepHymn,

- YpaBHEHUE, IPUBOASAILEECS K OJTHOPOAHOMY.

3AJTAHHUE 2.
Jlano ypasHeHme mepBoro mopsamka (5xy’+x%)dx—(y?—5x°y)dy=0 B ¢opme, comepxameii
mnddepennmansl. [IpuBenure ero K BuAy, pa3pelieHHOMY OTHOCUTENIBHO MPOU3BOJHOM.

OTtBer ‘

3AJIAHME 3.
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Jlano nuddepennuansuoe ypasuenue Y =(2k +3)x*?, Torma gyskums y=2x> sBasercs ero
pemeHreM npu K, paBHOM:

| Otser ‘

3ATAHHUE 4.

. dx
O6umii naTerpan audQepeHImanbHoro ypapaenus  y>dy = — HMEET B
X

| OtBer |

3AJIAHHE 5.
VKaXdUTe  HMHTETPAIbHYI0  KPUBYIO  pelieHust 3amaud  Komm  mis  OOBIKHOBEHHOTO
muddepenmansHoro ypasuenus Xy =y-1,  y(l) =2.

yA

N ™ >

0
-1

xY

BAPUAHTBI OTBETOB: 1)A 2)B  3)C 4)D.

3AJIAHHUE 6.
Jlano nuddepennuanbHoe ypaBHeHHE BTOporo mopsaka Yy” =X’ +X. Toraga obmee pemenue
ypaBHEHUS UMEET BU]I

BAPUAHTBI OTBETOB:

1 1 1 1
D) y=—x*+=x*+C,x+C 2) y=—x*+=x3+C.x+C
)Y 12 3 1 2 )Y 12 5 1 2

3) y=ix“+%x3+clx+c2 4) y=6x*+2x> +Cx.

3AJIAHME 7.
Pemenne 3amaun Ko y" =2X+1, y(0)=y'(0)=0 UMEET BH/T

BAPUAHTBI OTBETOB:

x>, x*  x? x>, x®
1) y="—+x> 2y=—t+"— 3 y=—+x? 4)y="—-x
)y 3 )y 3+ )y 5 )y 5

3AJTIAHHUE 8.
Jano nuddepeHunanbHoe ypaBHeHHe BTOporo mopsaka 2Xy"—Y =0, Toraa ero oOlmee perieHne

MMEET BUJIL:
| Otser ‘ ‘

3AJJAHHUE 9.
Jlano nuddepeHnuanpHOoe ypaBHEHHE BTOporo mopsinka Yy'ctg4x+4y' =0, torma ero oOiiee

peIICeHUC UMCCT BUL
BAPUAHTBI OTBETOB: 1) y=0,25C;sindx+C, 2) y=-C,cos4x+C,

3) y=C,;sindx+C, 4) y=-C,sin4x+C,.
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3AJIAHME 10.
KopHu xapakrepuctmyeckoro ypashenns pasubl Ky =K, =—1, K4 =12, Toraa

byHIaMeHTaNbHas CUCTeMa PEIICHUH JIMHEHHOTO OJHOPOIHOTO A (epeHINATBHOTO YPaBHEHUS C
MOCTOSTHHBIMU K03 (ppunimeHTamMu OyAeT UMeTh BUJL
BAPUAHTBI OTBETOB:

1)y, =€, y,=e”*, y;=cos3x, Yy,=sin3x
2) =€, y,=e, y,=e¥ y,=e™

3) y,=e", y,=e?*, y,=cos3x, y,=-sin3x
4 y,=e%, y,=xe¥, y,=e*, y,=e?

X

3AJIAHME 11.
Kopuu xapakrepuctudeckoro ypasHenus paBHel K, =K, =5, Kk;, =5=*i. Torna obmee pemenne

JUHEWHOTO OJHOPOAHOTO aAuddepeHnnanbHOr0 ypaBHEHUSI C TOCTOSHHBIMH KO3 (GUIMEHTAaMH
OyJleT UMETh BUJL:
| OtBer | ‘

3AJIAHHUE 12.
W3BectHa ¢yHIaMeHTallbHAs CHCTEMa PEHIeHWH OIHOPOJHOrO JUHEHHOro auddQepeHunaIbLHOro

ypasHenus: Y, =1 y,=X, Y,=x". Torja yacTHoe pelieHHE YpaBHEHUs, Y/OBIETBOPSIOLICE
HavasipHbM yeoBusM  Y(0) =2, y'(0)=-1,

y"(0) =-2, pasno:

BAPUAHTHI OTBETOB:

1) y=24+x—x> 2) y=2—-x-2x> 3) y=2-x-x> 4) y=2-x-05x°

3AJIAHUE 13.

DyHKIWS y=Ce"+C,xe* sBmsercs  oOmMUM peIIEHHEM  JIMHEHHOTO OJHOPOIHOTO
nuddepeHInaNIbHOTO  ypaBHEHHs C TOCTOSHHBIMH KO3 dHIMEeHTaMu, TOrJa  €ro
XapaKTePHCTHIECKOE yPaBHEHHE UMEET BHJL

BAPUAHTBI OTBETOB:

1) k2-1=0 2) k?’-k=0 3) k2+2k+1=0 4) k2—2k+1=0.

3AJJAHNE 14.
O6iuee pemenne aupdepennuansHoro ypasHenus Yy +4y'+3y =0 wumeer Bujg

| Otser ‘ ‘

3AJTAHHUE 15.
YacTHOMY  pELIEHUIO  JIMHEWHOTO  HEOAHOpPOAHOro  aud(depeHIHaTbHOT0  YpaBHEHUS
y"—3y'+2y=2x—1 10 Buay €ro npaBoii YaCTU COOTBETCTBYET (PYHKIIUS

BAPUAHTBI OTBETOB:
1)y, =A*+Bx 2)y,=Ax+B 3)y,=Ax 4)y, =A’+Bx+C..

3AJIAHME 16.
JlaHO JIMHEHHOE HEOTHOPOAHOE AU PEPEHIMATLHOE YPAaBHEHHUE C TIOCTOSTHHBIMU K03() QHIIHEeHTaMI
2y"+y' +2y = xe* sin2x. 3anucaTh BHJ YaCTHOTO pEIICHHS C  HEOMPeaeICHHBIMU
KoabduLreHTaMu

| Otser ‘
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3AJIAHHME 17.
JlaHo MMHEWHOE HEOJHOPOAHOE TU(depeHIaTbHOE YPABHEHUE C TOCTOSTHHBIMH KOA(QPHUIIMEHTAMH
y"+4y=2ctg2x. B kakoMm Buje cleayeT UCKaTh YaCTHOE PEIICHHE HEOJHOPOIHOIO YPaBHEHUS

METOAOM BapHallv MPOU3BOJIbHBIX ITOCTOSHHBIX ?

| Otser ‘

3AJIAHME 18.
Perrenue kpaeBoii 3amaun Y = 2X+1, 0<x<3, y0)=1 y(@l)=9/2

AMEET BU/I
3 2 3 2

BAPUAHTBI OTBETOB: 1) y = X?+X?—3x 11 2 y= %+X?—3x +1 3)
3 2 3 2
y=X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3
3AJIAHME 20.
r_ 3 ’
O6miee pemrenne cucreMbl AU HepeHInATBHBIX YPaBHEHHI {yf Y
Yo =2y - Y,
HMEET BU]L
BAPUAHTBHI OTBETOB:
y, =C.e*+C,e¥, y, =C.e?+Ce™™,
1 2
) Y, = %Cle2X —-Ce ™ ) Y, = —%Cle2X —-Ce ™
y, =C.e” +C,e%, y, =C.e? +C,e¥,
3) 2 4) 2

Y, = §C192X +C,e > y, = —gcle2X +C,e7%.

TecToBOE€ 3a1aHuE 11O TEOpHUH BQpOﬂTHOCTeﬁ M MAaTeMATH4YeCKO CTATUCTHKE

3AJTAHHUE 1

KonnuecTtBo crnoco0oB pacmpeleneHuss TpeX NPHU30BBIX MECT B OJUMIHUAAE 10 TEOpUu
BeposiTHOCTEH cpeau 10 yuacTHUKOB paBHO

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

3AJIAHUE 2
W3 ypHBI, B KOTOpOI HaxoasaTcsi 6 OenblX U 4 4epHBIX Iapa, U3BIEKalT Haynady 2 mapa. Toraa
BEpPOSITHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMH, paBHA

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

3AJIAHHUE 3
B xpyr pammyca R  Opomena Touka. Torga BeposSTHOCTh TOro, 4TO OHa IIOMAJeT B
3alITPUXOBAHHYIO 00JIaCTh, paBHA

i

[ 300
/

\ 0 /

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4  4)1/6.
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3AJIAHUE 4
Hecosmectnbie cobbituss A, B,C me 06pasyror nonnyro rpymmy coObITH, €CIM MX BEPOATHOCTH
PaBHBI:

1) P(A)=2/3, P(B)=1/6, P(C)=1/6 2) P(A)=1/3, P(B)=1/2, P(C)=1/6

3) P(A)=1/4, P(B)=1/3, P(C)=1/6 4) P(A)=1/4, P(B)=1/3, P(C)=5/12.

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

3AJIAHHUE 5
bpocator 2 monetsl. CoObiTusi: A - Tep0 Ha mepBoii MoHeTe, B- mmdpa Ha BTOpoH MOHETE

SIBJISTFOTCSI:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCHUMBIMU  4) 3aBUCHMBIMHU.

3AJIAHHUE 6
Crynent 3Haet 20 BorpocoB nporpaMmsl U3 30. Torna BeposiTHOCTh MPABUIIBHOTO OTBETA HA 3

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

3AJAHUE 7

B nepBoii ypHe 6 OenbIXx U 8 YepHBIX IapoB, BO BTOPOH 7 Oenbix U 3 YepHbIX mapa. M3 Haymgauy
B3SITOH ypHBI BEIHYT O1MH 1ap. Torna BeposiTHOCTh TOrO, UTO ATOT LIAp OKAXKeTcs OelbIM, paBHA

| Otser ‘

3AJJAHUE 8

CoObiTHE A MOXET HACTYIUThH JIUIIb NPH YCIOBHH TOSBIICHUS OJHOTO M3 2-X HECOBMECTHBIX
coobitiii B, u B,, oOpasyroomux mnonnyw rpymmy. M3BectHsl BepositHocth P(B,)=2/3 wu

ycnosnbie Bepostaoctn By (A)=1/3, B, (A)=2/5. Torna BeposATHOCTb COOBITHS A pasma
BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/ 45.

3AJJAHME 9
Z[I/ICerTHaH cnyqaﬁHa;I BCJIMYMHA 3alaHa 3aKOHOM PACHPCACIICHUA BCPOHTHOCTeﬁ

X 1 3 5
P 01 03 06
Torna eé ¢pynxuus pacnpenesenus sepostrocteii F(X) umeer Bun

BAPUAHTBI OTBETOB:
0 npu X<1 01 npu X<1
l<x< 4 l<x<
1) F(x)= 03 npu 1<x<3 2) F(x)= 0, npu 1<x<3
0,6 mnpu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu Xx<1
1 1<x< 1 l<x<
3) F(x)= 0, npu 1<x<3 4) F(x) = 01 npu 1<x<3
0,4 npu 3<x<5 0,3 npu 3<x<5
1 npu X>95 0,6 npu  X>5.
3AJIAHME 10

HenpepriBHasi ciyuaiiHas Beln4MHA 33/1aHa HHTETPAJIbHON (PyHKIMEH
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0 npu X<0,
pacnipesienenus BepositHocTeln F(X)=<Xx°/9 mpu 0<x<3,
1 npu X>3.

Torna mIoTHOCTh BEPOSITHOCTEN f (X) HMEET BUJ

| Otser ‘
3AJJAHME 11
I'pacduk iotHOCTH BepostHocTel f (X) mokaszan Ha pucynke. Toraa 3HaueHune a
f(x)
a
O’ 2a X
paBHO

BAPUAHTBI OTBETOB: 1)05 2)1 3)J2  4)2.

3AJTAHHUE 12
JluckpeTHas cirydaiiHas BeJIMYMHA 3a/1aHa 3aKOHOM PacCIpeieIeHHs BEPOSTHOCTEH
X 0 1 3
P 02 03 05
Torna e€ MaTeMaTHYECKOE OKUAAHUE M JUCIIEPCHUsI PABHBI
| Otser ‘

3AJIAHME 13
BepositHocTs mosiBnienust coObitTust A B 30 HE3aBUCHMMBIX HCHBITAHHUSX, MPOBOJAMMBIX IO CXEME

bepnynnu, pasHa 0,6. Toraa qucnepcus yncia mosiBIEHUIN 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHUE 14
HenpepsiBHas ciyuaiiHas BelW4MHA pacrpenienieHa paBHOMepHO Ha uHTepBaie (6, 10). Torma eé
MaTeMaTHYECKOE OKUIAHNE U IUCIIEPCHS COOTBETCTBEHHO PAaBHEI

| Otser ‘

3AJAHHUE 15

HenpepriBHast ciydaiiHass BeauuMHa X [OAYMHEHAa HOPMAJIbHOMY 3aKOHY paclpeiesieHus ¢

maremarudeckuM oxuganueM M (X)=a=20. BeposrHocTts e€ monaganus B untepBan (20, 25)
| paBHa 0.4. T01‘"21a BEPOSITHOCTh €€ nmonasanus B uHTepsan (15, 20) paBHa ‘

Otser

3AJIAHHUE 16
CTaTI/ICTI/IquKOC paCHpeILeJIeHI/Ie BBI60pKI/I NMECT BU/
X 2 4 5 8

n 2 5 7 6

1
Torma oTHOCUTENIbHASA YacTOTa BAapHaHTHl X, = 4 paBHa

| Otser ‘

3AJJAHHUE 17
ITo BeIOOpKE 0O0BbeMa N =100 mocTpoeHa rucTorpamma 4acToT.
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S

on o xad Tl

4 8 12 16 X
Torna 3HaueHue a paBHO:
| OtBer |

3AJJAHUE 18
M3BecTHO cTaTUCTUYECKOE pacnpeacicHuc BBI60pKI/I
x 6 7 10 12 13

n, S 6 8 7 4

Torna e€ BeiOOpouHas cpennss X, paBHa

| Otser ‘

3AJIAHHUE 19
Jlana BbIOOpKa oObemMa N, Eciam kaxnaplii >meMeHT BBIOOPKH YMEHBIIMTH B TpU pas3a, To

BbIOOpOYHas cpennsas X, .

BAPUAHTBI OTBETOB: 1) He usmeHutcs 2) ymeHbIIuTCSA B 3 pasa
3) yBenuuntes B 3 paza  4) yMeHbIIUTCA B 9 pas.

3ATAHHME 21
Bribopounas cpemHsis A5l TaHHOTO CTATUCTHYECKOTO pacpeesieHus BEIOOPKH
X 2 4 5 8 10

n. 4 7 14 8 7

paBHa X, =6. Toraa BeiGopounas aucnepcus D, pasha
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJJIAHUE 22
Haiitu poBepuTenbHBI HWHTEpBaN Jis OIEHKHM C HaaexHocTeio ¥ =0,95 HeusBecTHOrO

MaTeMaTHYECKOTO OKHUJaHHWS HOPMAIbHO PACHpee/ieHHOro TMpu3Haka X — reHepalbHOU
COBOKYIHOCTU X;, €CIM M3BECTHBI 00beM BbIOOpkM N =30, BbIOOpoYHas cpeanss X, = 2500,
CpellHee KBaJpaTUYEeCKOE OTKJIOHEHHE TIeHepalibHOW coBoKymHocTH o =100, KBaHTWIIb
HOpMaJbHOTO pactpezaenenus t =2,58.

| Otser ‘ ‘

Kpurepuu oueHku

OneHka «OTJIIMYHO» BBICTABIAETCS CTYyAEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OIICHKA «XOPOIIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OIICHKA «yJOBJIETBOPUTEIBHO» - 32 HE MeHee 50-60% nmpaBUIbLHBIX OTBETOB;
OILIEHKA «HEYJOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

KommuiekT Bonpocos (YO)
(nast onenku kommerenuun OITK-1)
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JMHEUHAS 1 BEKTOPHAS AJITEGPA

Matpu1ibl, TUIIBI MATPHLI.
Onepanuu ¢ MaTpuilaMu, UX CBOMCTBA.
YMHO)€eHUE NPSIMOYTOJIbHBIX MaTPULL.
Matpuynas ¢popma 3alIUCH CUCTEMBI TUHEHHBIX anreOpandecKux ypaBHEHHH.
Onpenenurenn U UX CBONCTBA.
[Tonsitue onpenenuresns. MUHOPHI U anredpanyecKkue J0MOTHEHUS.
CucTeMbl TMHEWHBIX aNreOpandecKux ypaBHEHH, OCHOBHBIEC TOHATHUS U ONPEICIICHHUS.
[IpaBuno Kpamepa penieHusi CucTeM JJMHEHHBIX YpaBHEHUH.
OOparHas MaTpua U €€ BEIYMCICHHUE. Y CJIOBUE CYIIECTBOBAHUS O0OPAaTHOW MaTPHIIBI.
Pemenue cucrem IMHEHHBIX anreOpandyeckux ypaBHEHUI METOA0M 0OpaTHON MaTpPHULIBI.
Meron ['aycca pemienust cucTeM JTMHEHHBIX YPABHEHUM.
Pemienue npou3BosIbHBIX CUCTEM JJMHEUHBIX ypaBHEHUH MeTo10M ["aycca.
Panr matpunel. Teopema Kponekepa — Kanemu.
OpHOpoaHBIE CHCTEMBbI JTUHEHHBIX ypaBHeHUW. Kpurtepuil cyiiecTBOBaHHS HETPUBHAIBHBIX
pELICHUN.
[TonsiTHe BeKTOpa U TUHEHHBIE ONlepallK HaJl BEKTOPAMU, CBOMCTBA OIepaluii.
JIuneiiHast KOMOMHAIUS BEKTOPOB.
JluneiiHas HE3aBUCUMOCTb M JIMHEWHAas 3aBUCUMOCTh I€OMETPHUYECKHX BEKTOpoB. Kpurepwii
JIMHENHOM 3aBUCUMOCTH.
[Tonsitue 6a3zuca. KoopanHaTtel BEeKTOpa.
OproHopMupoBaHHbIi 0a3uc. Pa3noskeHne BeKTopa 1mo BeKTopaM Oasmuca.
YnopsiaoueHHas Tpoiika BEKTOPOB.
CkaJisipHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.
VY cnoBuUst OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.
JInHeliHbIE TPOCTPAHCTBA.
Marpuna nepexozaa ot 6a3uca k 6asucy.
Co0cTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MaTPHUIIBL.

MATEMATHUYECKHA AHAJIN3

[ToHsiTHEe MEpeMEHHOM BEIMYUHBI U 00J1aCTU €€ U3MEHEHUS.

NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KiIacCu(UKaus GyHKIUH.

OmnpeneneHye U THUIbI YUCIOBON MOCIEI0BATENbHOCTH.

IIpenen YUCJIOBOU IIOCIIE0BATENBHOCTH. Apudmernueckue olepanuu Hajl
MOCJIE0BATEIBHOCTSMH.

VYcioBust CylecTBOBaHMs KOHEYHOIO TMpefieia YUCIOBOW IOCIIEAOBATEIBHOCTH (TEOPEMBI
Komm u Beliepmrpacca).

Bropoi1 3aMeuaTenbHbli Ipeet.

[Ipenen ¢yukunuu. Omnpenenenusi. ['eomeTpuyeckass HWHTEpHpeTalys TMOHATUS Ipejaena
¢yukuuu. CBoiicTBa MpeeoB.

beckoneuHo maible, 6eCKOHEUHO OOJbIINE PYHKIIHH.

IlepBbIil 3aMeyaTeNbHBIN IIPEE.

beckoHeyHO Masble BEIMUMHBL. DKBUBAJIEHTHBIE OECKOHEYHO MaJIble U UX UCIOJIb30BaHUE MPH
BBIYUCIICHUH TTpe/esIoB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJbIX.

HenpepriBHOCT, GYHKIIMM B TOYKE M Ha MOpoMexyTke. OAHOCTOPOHHHE MpPENEbl.
Knaccugukarus Touek paspsiBa rpapuka.

CaotlicTBa (yHKIIUH, HETIPEPHIBHBIX Ha OTpe3ke (TeopeMsbl Beitepirpacca, bonpiano — Kommn).
[TpousBonHas. ['eomeTpuueckuii u puzndeckuil cMpIca npou3BoHoM. KacarenbHas u HopMalb
K TUIOCKOM KPHBOM.
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Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.

CBs13b MEXY CYLIECTBOBAaHHEM MPOU3BOAHON (PYHKIMHU B TOUKE U HETPEPHIBHOCTHIO (PYHKIIMU
B TOM K€ TOUKE.

[Tpon3BomHas CyMMBI, MpOW3BEACHHs, YacTHOro. IIpom3BoaHass ClHOXKHOH M oOpaTHOU
GyHKIIHA.

[Tpon3BoiHAs MapaMeTpUUYECKH 3aJaHHON (PYHKIIUH.

[TpousBoaHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenunpoBanue cI0KHON MOKA3aTEIbHON (DYHKIIUH.

Huddepennmpyemocts. JAuddepennuan. ['eomerpuueckuii cmpica nuddepeHiumana.
[TpousBonHbIe U TU(HEpEeHIINATIBI BBICIIUX TOPSIKOB.

OcHoBHble TeopeMbl auddepeHunaibHoro ucuucienus (reopema depma, teopema Pous,
teopema Jlarpanxa, Teopema Korn).

IIpaBuno Jlonurans.

Muorounen Telinopa u ero cpoiictBa. @opmyna Teitnmopa. OcrarouHblii 4ieH (HOpMyIIbI
Tetinopa B opme Jlarpanxka u [leano.

AcumnToTsl rpaduka GyHKIHH.

OkctpemyM. HeoOxonumoe ycinoBue 3KCTpeMyma.

JlocTaTtouHbie yCIOBUS IKCTPEMyMa.

JocraTounoe ycioBue Bo3pactanus (yObiBaHUsI) QyHKIIUH.

HauGonpiiee u HauMmeHsblee 3HaYCHUS (YHKIIMA HA OTPE3KE.

BrInyKi10cTh, BOTHYTOCTb, TOUKA Meperuda. JlocTaTouHOe yCIIOBUE BOTHYTOCTH (BBITYKJIOCTH).
Heob6xomumoe ycnoBue Touku neperuda. JloctaTounoe ycnoBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIeOBaHUs rpauKa (yHKIIHH.

OYHKIIMU HECKOJIbBKUX IEPEMEHHBIX

Omnpenenenre U TeOMETPUIECKUI CMBICHT (DYHKIIUU ABYX MEPEMEHHBIX.

JIuauM ypoBHS (QYHKIUU IBYX T€PEMEHHBIX.

YacTHble TPOU3BOHBIE (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICIT
OYHKIMH HECKOJIBKUX MEPEMEHHBIX, TOHITHE MOJIHOTO U depeniuana.
JuddeperurpoBanue C10XKHbIX GYHKINNA HECKOIBKHX MEPEMEHHBIX.

[Ipon3BoiHbIE BBICIINX MOPSAKOB (PYHKIIMK HECKOJIBKUX NEepeMeHHbIX. CMelIaHHbIe
npousBoaHsle. Teopema IlIBapna.

[Ipon3BonHas GyHKIUU HECKOJIBKUX MEPEMEHHBIX 110 HAPaBIEHUIO.

IIpon3BoHas IO HAIPABIIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PYHKITUU HECKOJIBKHUX MEPEMEHHBIX.

Heo6xonnMoe u 1ocTaToOyHOE YCIOBUS SKCTpeMyMa (DyHKIIUH JBYX MEPEMEHHBIX.

HUHTET'PAJIBHOE UCYUCJIEHUE

[TepBooOpasnas, HeonpeaeneHHbINH HHTerpal. Tabauia OCHOBHBIX HHTETPAJIOB.

3aMeHa NePEeMEHHON U MHTErPUPOBAHUE 10 YACTSAM B HEONPEAECICHHOM UHTETpaJe.
HuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS MO 3HaK qud depeHmana.

HNHTerpupoBanne panmoHaIbHBIX APOOECH.

HNuTerpupoBanue 1o 4acTsM U 3aMEHa IIEPEMEHHON B ONPEICIICHHOM UHTErpaJie.
HNHTerpupoBanmne TpPUTOHOMETPUIECKUX (YHKIIUM, OCHOBHBIEC IPUEMBI.

HNuTerpupoBanne uppaioHaIbHbIX (YHKITHA.

YHuBepcanbHas TPUTOHOMETPHUYECKAs MOJICTAHOBKA.

OmnpeneneHHblil HHTErpai u ero cBoiictBa. @opmyna Hetotona — JleitOnuma.

[IpunosxeHus onpeaeIeHHOro HHTErpajia K PEIICHUI0 TEOMETPUUYECKUX U (PU3UUYECKUX 3a]1ad.
Brrunciienue niomanei ¢ HoMOIIbIO OMPEAEIEHHOI0 HHTErPAJIa.

Brruucnenue miomaan v IJIMHB KPUBOH, 3aJaHHONW YPaBHEHUSIMH B TapaMeTPUUIECKOl (hopme.
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13. Briuucienue miomaaym KpUBOJIMHEHHOTO CEKTOpa B MOJIIPHBIX KOOPAWHATAX.

14. Bouncnenue momaaeid B MPSIMOYTOJbHBIX M TOJSAPHBIX KOOPAMHATAX C IOMOIIBIO OIpe-
JIeJIEHHOT0 UHTEerpaJa.

15. BeruuciieHne JUIMHBI IyTH € TIOMOIIbIO OMPEIEICHHOTO HHTErpasa.

16. Beruuciienue AMMHBL yTH KPUBOU, 3aJaHHON TapaMeTPUUYECKHU.

17. Beruucnenue oobemMa Tesa BpalleHus C IOMOIIBIO ONPEAETICHHOTO HHTETpaia.

18. Briuuciienue mionaiu NoOBEpXHOCTH TeJla BPALECHUSI.

19. HecoGcTBeHHBIE MHTETPANIBI MIEPBOTO M BTOPOTO THMA. [IOHATHS CXOAMMOCTH U pacX0JAUMOCTH
HECOOCTBEHHOr0 MHTErpaa.

20. HecoOGcTBeHHBIE MHTETPAJIBI OT Pa3pPBIBHBIX (PYHKIUH.

KparHble, KpUBOJIMHEITHbIE HHTETPAJIbI

1. JIBoiiHOM WHTErpal, ONpeeICHUE U CBOMCTBA.

2. IlpaBuia BbIYMCIIEHUS ABOMHOIO MHTErpaa.

3. HexoTtopsble nmpuiioKeHust JBOWHOTO MHTETpaia (K BEIYUCICHHIO MJIOUIA/IeH, 00BHEMOB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HHEPLIMH, KOOPAUHAT LIEHTPA TSKECTH.

4. TpoiiHol UHTETpal, ONpeieIeHUE U CBOICTBA.

5. KpuBonuHelHbli HHTErpal NEpBOro TUIA .

6. KpuBonuHEWHHBIH HHTETpaI BTOPOTO THIIA.

7. HeoOxoanMoe 1 10CTaTOYHOE YCIOBUS HE3aBUCUMOCTH KPUBOJIMHEHHOIO HHTErpaia oT yTH
WHTEIPUPOBAHUS.

PAIbI
1. Yucnosele nonoxurenpHbie psiabl. [loHsTHE cyMMBI OeckoHEeUHOro psiga. Cxoasimuecs U

pacxonsIuecs psbl.
Heo0OxonuMelii mpu3HaKk CXOJUMOCTH, TEOPEMBI CPAaBHEHUS.

[Tpusnaku Jlanmambepa u Korm, MHTErpaibHBIN MTPU3HAK.

3HaKONEepEMEHHbIE PsAJIbl, AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTb.

Teopema JleiiOHUIIA O CXOTUMOCTH 3HAKOUEPETYIOIUXCS PSJIOB.

DyHKIMOHAJIBHBIE PsAJIbI, pABHOMEPHAs CXOAUMOCTh, IPU3HAK Beliepmrpacca.
CrenenHsle psibl, TeopeMa AOens, HHTEpBa U painyc CXOAUMOCTH CTEIIEHHOT O psja.
Psin Teitnopa. YcnoBus pa3noxxuMoctd GyHKIuu B psia Teinopa.

Paznoxenue B psag Teitiopa HEKOTOPBIX QYHKIMH (TaOIUYHBIE PA3TI0KEHU).

10 [Tpumenenue psina Teinopa Kk MpUOIMKEHHBIM BBIYUCIICHUSIM.

CoNoA~WN

OBbBIKHOBEHHBIE TU®PEPEHIIMAJIbBHBIE YPABHEHUSA

1. OcHOBHbIE MOHATHS TEOPUU OOBIKHOBEHHBIX AM(QPepeHIranbHbIX  ypaBHEHUH NEpBOTO

NopsJIKa: oIpesesieHne OOBIKHOBEHHOTo Iu(depeHIalbHOT0 ypaBHEHUs, (HOpMBI 3amucu

OOBIKHOBEHHOTO (P (epeHIINaTbHOTO YpaBHEHUs IEPBOrO MOpPSAJKA, MOHATHS OOILero u

YAaCTHOTO PELICHUH, OOILIEro M 4YaCTHOIO HMHTErpalloB.

[TocranoBka 3agaun Ko ais auddepeHnnanbHoro ypaBHeHHs EPBOTO MOPSIIKA.

3. Teopema cymecTBOBaHHS W €IUHCTBEHHOCTH PEIICHHS IS TUPGEPEHIINATHLHOTO YPpaBHEHUS
NIEPBOTO MOPSIKA.

no

4. Teomerpuueckuil CMbICT OOIIETO UHTErpaia OOBIKHOBEHHOTO .y. IEPBOTO MOPSAKA.

5. Juddepenunanbuple ypaBHEeHHsS MEPBOTO MOPSAJIKA C pa3lelICHHbBIMU U pa3AesionMMUCS
MEePEMEHHBIMH.

6. Jluneitnple auddepeHnnanbHBIE YpaBHEHUS IIEPBOTO  MOPSIKA. Meton BapHaluu

IIPOU3BOJIBHON MOCTOSHHOM.
7. Juddepenunanbupie ypaBHEHHs N-T0 nopsaka. OCHOBHbIC TOHATHS: (JOPMBI 3aITUCH, MOHSITHUS
00LIEero ¥ YaCTHOTO PeLIeHUH.
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[TocTtanoBka 3amaun Komm um kpaeBoil 3amauu mjis OOBIKHOBEHHOTO Iu(depeHInaIbHOTO
ypaBHEHUs N-TO MOpsJIKa.

WNurterpupoBanne auddepeHuaIbHbIX YpPaBHEHHH N-TO TMOPSAKAa METOJOM IOHWKCHUS
Mopsi/IKa.

Jluneiinbie omgHOpoaHble nuddepeHIanbiHbie ypaBHeHHs N-To mopsaka. OOmue CcBOWMCTBa
pPELICHUI: TOHATUSA JUHEWHO 3aBUCHMBIX W JMHEWHO HE3aBUCUMBIX PELICHUM, ONMPEACIUTENS
Bponckoro, nmonstue GyHIaMEHTATBHOW CUCTEMBI PEIICHHH,

Teopema o0 CTpyKType OOIIEro pemieHrus OOBIKHOBEHHOTO JIMHEWHOTO OJHOPOJIHOTO
nuddepeHIaIbHOTO YpaBHEHUS N-TO TOpsIKa.

Jluneitaple omHOpOAHBIC aU(QEepeHIInaANbHBIE YPaBHEHHUS N-TO TOPSAKAa C TOCTOSHHBIMU
kod(durmentamMmu.  XapakTEPUCTHUYECKOE YpPaBHEHHE, €ro CBsA3b C Au(depeHIInaIbHbIM
YpaBHEHHUEM.

By yacTHBIX pemieHnid JTUHEHHOTO OaHOpOoAHOro Aud(epeHInaTbHOTO YpaBHEHHS N - TO
MOpsiIKa C  TOCTOSHHBIMH  KOX(Q(UIMEHTAMH B  3aBHCHUMOCTH OT BHJA KOpHEH
XapaKTEPUCTUUECKOTO YPABHEHHUSI.

JlunHeitHbple HEOAHOPOIHBIC AU(depeHInaTbHBIC YpaBHEHHUS. TeopeMa O CTPYKType OOIIero
peuieHus.

Pemienne nMHEMHBIX HEOAHOPOAHBIX AU EpEeHIUATBEHBIX  YPaBHEHUH C MOCTOSHHBIMU
koadurmentamu. MeTtoa moadopa 4acTHOTO PEIICHUS IS ITPABhIX YacTel BUJIa

f(x)=P,(x)e”, f(x)=M cosfx+Nsin X,
f (x) = P(x)e™ cos Bx +Q(x)e™ sin SX.
Pemennie nuHEHHBIX HEOTHOPOAHBIX IUpdepeHINANBHBIX YpPaBHEHHN METOAOM BapUaIluu
IMPON3BOJIbHBIX IOCTOSHHBIX.
Cucrembl auddepenuuanbublx  ypaBHeHud. [lonstne HOpMmanbHON cuctembl. [lonsTus
o0IIero M YacTHOTO peUIeHWd cuctembl. Teopema O mpuBeAeHUN TU(PEpEeHIIHATHLHOTO
YpaBHCHUA N-TO NMopsaKa K HOpMaHBHOﬁ CHUCTEMC. MeTOI[ HUCKIHOYCHUS HEU3BCCTHBIX.

TEOPUS BEPOSITHOCTEM

Bunbl cnyyaltHbIX COOBITHH.

Krnaccuueckoe M cTaTUCTHUECKOE  ONPENENIEHUS  BEPOSITHOCTU  TOSIBICHUS  COOBITHSL.
OcHoBHBIE (HOPMYIIBI KOMOMHATOPUKH.

[IpyHIMI CTATUCTHUYECKOM  YCTOMYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBsA3b U pas3nuyue
MEXy KIIACCHYECKUM U CTaTUCTUYECKUM OIPEEICHUSIMH BEPOSITHOCTH.

['eomeTpuyeckoe onpeseneHne BepoaTHOCTH. 3aaya broddona.

Anrebpa coObiThil. IloHATHS CyMMBI M TpPOM3BEIACHUS COOBITMH, UX  TeoMeTphyecKas
uHTepnpeTanys. OCHOBHbIE 3aKOHBI aNreOpbl COOBITHH.

Teopema crokeHust BEpOSATHOCTEN Il HECOBMECTHBIX COObITHH. ClieZICTBUS U3 HEe.

Teopema cnoxeHus BepOATHOCTEH I COBMECTHBIX COOBITHI.

Teopema yMHOXEHHUSI BEPOSITHOCTEHM ISl 3aBUCHMBIX U HE3aBUCUMBIX  coObiTuil. [loHsaTne
YCIIOBHOM BEPOSITHOCTH.

Teopema 0 BEpOATHOCTH TOSIBIICHUS XOTsI OBl OJTHOTO COOBITHSI.

®opmysia MOTHON BEPOATHOCTH.

®opmyna beprysm.

JlokanbHas U MHTErpaibpHas TeopeMsl Jlammaca.

OmnpeneneHne W TUIIBI CIyYalHbIX BeNMYMH. [loHATHME 3aKOHA paclpeneseHHs CIy4daiiHOU
BEIMYUHBL. Psn pacnipeneneHus.

. UnTerpanbHas ¢pyHKIUS pacnpenenenns BeposTHocTel. OnpeseneHue, BEpOSITHOCTHBINA CMBICI

Y CBOMCTBA.
[TnoTHOCTDH BeposiTHOCTEH. OmnpeseneHne, BEpOSITHOCTHBIA CMBICT U CBOICTBa.
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15.CBs3p MEXIy WHTErpalibHOM (DYHKIMEH pachnpeneneHus: BEpPOSTHOCTEH M TUIOTHOCTBIO
BEPOSITHOCTEH.

16. Onpenenenue, BEPOSTHOCTHBIM CMBICI MU CBOHMCTBA MAaTEeMAaTUYECKOTO  OXKUIAHUS IS
JUCKPETHBIX U HENIPEPBIBHBIX CIyYailHBIX BEJIUYHUH.

17. Onpenenenue, BEpOSITHOCTHBINM CMBICT M CBOWCTBA AUCIIEPCHH.

18. BuHOMHAaNBHBIN 3aKOH paclpeIeTIcHUs.

19.Cpennee wu HAauUBEPOSTHEHIIee 4YHUCIa TMOSABICHUN COObITHS TNpU OMHOMHAIBHOM
pacrpezeeHuu.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeaesieHIs] BEpOATHOCTEH.

22. moka3aTellbHbIN 3aKOH pacrpe/iesieHus] BEPOATHOCTEH.

23. HopManbHBIi 3aKOH pacIipefesieHus] BeposaTHocTeil. BeposTHOCTh monaganus HOPMAaJILHO
pacrnpeeIeHHON clly4yailHOM BEJIMYMHBI HA MPOU3BOJIbHBIA KOHEYHBIN HHTEPBAJ.

24. BepoATHOCTh TOMNAJaHUsI HOPMAJIBHO PAcCIpeeIieHHON CIy4YailHON BEIMYMHBI Ha WHTEpBAJ,
CUMMETPUYHBIM OTHOCUTENIBHO cpeiHero 3HaueHus. [IpaBuno tpex curm. Teopema JlsmyHoBa.

25. [IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEH.

MATEMATHYECKAS CTATUCTUKA

=

[IpenmMer 1 OCHOBHBIE 33]]Ja4l MaTEMaTUUYECKON CTATUCTUKH.

ITonsatue o BeIOOpOUHOM MeTojie. ['eHepanbHast u BBIOOPOYHAsS COBOKYITHOCTH.

OcHOBHbIE TIOHATHUS  MaTeMaTHYECKOW  CTAaTUCTUKM  (BapUalMOHHBIA  psii, dYacroTa,

OTHOCHTEJIbHAS YacTOTa, CTATUCTHUYECKOE PAacHpeiesieHe BEIOOPKH).

OMmnupudeckas QyHKIHS pacipeesieHus BRIOOPKH U €€ CBOMCTBA.

ITosIMroH 4acTOT U NMOJIMTOH OTHOCUTEIIBHBIX 4aCTOT.

I'ncrorpamma 4yacTOT U OTHOCUTENBHBIX 4aCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeaenaeHus. TpeOoBaHUs K OLIEHKAM.

Bri6opounas cpeansis. CBOMCTBO yCTONYMBOCTH BEIOOPOYHBIX CPETHUX.

Bri6opouHas 1 ucrnpaBieHHas TUCHIEPCHH.

10 WuTepBanbHble OolleHKU. JIOBEpUTENbHBIN HHTEpBall U JOBEpUTENbHAsE BEPOATHOCTh. [loHsATHE
TOYHOCTH OLICHKHU.

11. TlocTpoeHune OBEpUTEIHLHOTO HMHTEpBajia JAJsl OLIEHKH TeHepaJbHOW CpelHEed MpU U3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. YnpoimeHHble METOABI pacyeTa CTATHCTUYECKUX XapPaKTEPUCTUK BBIOOPKU. Y CIIOBHBIC

BapuaHTbl. MeTo 1 pOU3BEACHU.

w N

©CoNo A

KomMnuiekT 3amanuii 1J1s1 BBITIOJTHEHUS
pacuetHo-rpaduyeckux pador (PI'P)
(nas ouenku komnerenuu OITK-1)

10 ITUCOUIIJINHE Briciias mareMaTuka
(HaMMEHOBaHME AUCLUILIMHBI)

Auredpa
PI'P Ne 1, yactnb 1
-11 0 2 0 2
3amanme Nel. [lanpt matpuet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

BuimonauTs neiictust: A2 +8B' .
Baganue Ne2. ITpoaomkuTh naHHOE MaTpuuHoe pasenctBo (2A+3B)* —4A” —6AB =...
U [IPOBEPHUTH €ro AJIst MaTpull A ¥ B U3 MepBOro  3aIaHusl.
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3amanne No3. BEIYHCIUTD OMPEACIUTEh ABYMS CIIOCO0aMU: Pa3IOKEHUEM 110 TIEPBON CTPOKE U
Pa3I0KEHUEM T10 TIEPBOMY CTOJIOITY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1
3apanue Ne4. [y JaHHOM MaTpPUIIBI HAWTH 00paTHYIO MaTpuily. Clenars mpoBepKy.
1 0 2
1 1 0].
-1 2 3

3amanue No5. Pemmuts MaTpuunoe ypasaenue AXB =C (maittu X). Crenats npoBepky.

R R

3aznanue Ne6. Haiitu panr maTpuibl.

1 -1 2 3
0 5 4 3

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

PI'P Ne 1, yacth 2
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Caenarb npoBepky.
X, +4X, =Xy =2
2X +2X, +3%, =7
3X, +6X, —2%; =1
3ananue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHULIbI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom I"aycca.
3aganne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiee pemenue u
YaCcTHOE pEelICHuE.
X, + X, +2X; +3X, =5
3%, +2X, — 4%, — 2%, =1
SX, +4x, + 4x,=11
3amanue NoS. PemuTh ofHOpOIHYIO cucTeMy MeTosioM ["aycca. Haiitu obmiee pemenne u OCP.
2%, +6X, —9%,—9x, =0
4%, —5%;+ X%, =0
3% +3X, = 7X; —4x,=0"
X, —3X, + 2%, +5%, =0

PI'P Nel, yactp 3
3amanue Nel. [Tokasare, 4To BEKTOpEI M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTH

BekTop a mo stomy Gasucy: M=(1, -1, 2),n=(2,0,3), p=(-2,-11),a=(5 —-4,13).
3aymanue No2. Jlansl BeKTOpsl M 1 N . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPB A U b.
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n-m.

N
3apanme Ne3. Haiirn | @[, ccmn |M|=6+/2,|A|=2, (M, M) =135, & =6n—m.
3aganue Ned. Jlan A ABC . Haiitu £ B, ecrm A(1;-1;2), B(3;3;2),C(7;1;2).



3amanue No5. Ilpum kakux 'x' BekTOpsl @ U D mepneHmuKynspHbI?
a=(x;1;-4),b =(x-3:12; x).

3ajanue Ne6. Haiitu miomaas napauieaorpaMMa, IIoCTPOSHHOTO Ha BekTopax a u b .

A
a=2m-5n,b=m+m[m=12[n|=3 (m m=".
3apanue Ne7. Haiitu mnomans tpeyroasuuka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amanue Ne8. Jlansl BekTopsl @, b, C . BBIACHUTE — KOMILIAaHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI HE

KOMILJIAHAPHBI, TO HAWTH 00BEM HapalIeNeNuIIeia, IIOCTPOEHHOrO Ha BekTopax a, b, C u
OTIPEICTUTh — KaKyI0 TPOMKY OHU 00pa3yroT.

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

PT'P Ne4
3ananue Nel. Haiitu coOcTBEeHHBIE 3HaYCHHS U COOCTBEHHBIE BEKTOPBI TMHEHHOTO orepaTopa,

7 2

Heonpenesenublii HHTErpaJ

o -4 1
3aJIaHHOT'O B HEKOTOpOM Oazuce MaTpuleid A = .

HaijiTu uHTErpajbl.

\/tg_X+3 sin 2x dx 5x +1 005(2—5\&)
Jcosx J‘cos—e'xdxglj.ZX\/FAf-|‘\/m SJT

dx

cos(In3x+4) i

6. [(1-3x)cos5xdx 7. [arctg2y/xdx 8. [e™cosBxdx 9. [x*In(x+3)dx 10. | > 11.
J‘(Z—x)lni/;dx
) ., X X .
12. j(x2+3x—1)35 dx 13. j'3xsm2§dx 14, j(8x—3)coszdx 15. j(\ﬁ—Sx)smxdx
arctg2x + X (sinx+cosx) x° — x* — 4x° +13x
16. 1 ° 1d 17. —d 18. —d
IX m(x- I '[cosx sinx)’ I x(x-1)(x-2)

2 2x+1 ] .
20. I X 42X +2x+ dx 21. I3|n42xcos32xdx 22. j5|n2xc0523xdx
x? +1 X +x+2)

OmnpeneseHHbIN HHTErPaJ
Haiitu nomans Gurypsl, orpaHideHHOM rpadukamMu pyHKIUA.
2. Haiitn momanb GUTyphl, OTpaHUYEeHHON JIMHUSMH, 33JAHHBIMHA YPAaBHEHUSIMH B TTOJISIPHBIX
KOOpJAMHATAX.
3. Haiiti 00beM Tena, oOpazoBaHHOTO BpamieHueM Guryp. J{1s HedeTHBIX BApUAHTOB —
OTHOCUTENBHO ocH 0X, IS YEeTHBIX BAPHAHTOB — OTHOCUTENBHO ocu 0.
4. BBIYMCIUTH AJTUHBI IYT KPUBBIX:
a) 3a/1aHHBIX YPAaBHEHUSIMU B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT;
0) 3aJaHHBIX YpaBHEHHUSIMH B MOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BApUAHTOB,
YpaBHEHHUSIMU B TapaMeTPHUECKOi (hopMe — /1711 HEYETHBIX BApUAHTOB.
5. BBIUUCITUTH MIIOMIAIN IOBEPXHOCTH, 00pa30BaHHOM MPH BpalleHUH BOKPYT ocu 0X KpHBOH.
6. BeIuMCIUTh HECOOCTBEHHBIE MHTETPANIbI UM YCTAHOBUThH UX PACXOAUMOCTb.
Vcmosus 3amaq

1) y=x3/2, y=1/1+x) 2) r=sin‘gp 3) x* =2y, y=|X
4a) y=¢", 0<x<In5 46) r=301-singp) -7/2<p<-7l6

=
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0 dX 1
5) y=1/x, 3<x<4 6) [——————, [xIn®xdx
{(2x—1)\/?—1

0

KpaTHLIe, KpHBOJ’IHHeﬁHLIe HHTErpaJjabl

2 2y
1. 3mMeHnTH NOPSAIOK HHTErpUpOBanus B ABoitHOM uHTerpane [dy [ f (X, y)dx.
0 y-2

2. Borunciauth 00beM Teja, OrPaHMYCHHOTO MTOBEPXHOCTSIMH X%+ y2 =4x, z=X, Z=3X
3. BBIMHCIUTh MEXaHUYECKHE XapaKTEPUCTUKHU TUTACTUHBI - YCIOBHS, 33 IAI0NINE IJIACTHHY:

AABC, A(0;0), B(=3,0), C(0;1) Haittu X, V..

OO0bikHOBeHHbIE U PepeHINATBbHbIE YPABHEHUSA
2
1. HapucoBaTh HHTErpaibHyIO KPMBYIO YpaBHEHHs ' =X~ — ), NPOXOSAIIYIO

yepe3 Touky M(2;3/2).Pemints ypaBHEHHUE METOJJOM U30KJIUH.
Pemnts ypaBHeHuUs:

2. J4+y*dx—ydy=x"ydy,

2
3. ZQ:y—+8—y+8,

dx x* x
4 dy 3x+2y+1
" odx x+1 '

5. xe” dx + (xzyey2 +tgy)dy =0.

Pemuts 3anaun Ko ans ypaBHeHui:

6. -2, y)=1,
dx x° X
7. 4y'+x%y = (x* +8)e *y?, y(0) =1.
8. Pemmth ypaBHEHHE: Xy +xy’ = 1 .
Jx
9. Pemmts 3anauy Komm: y” =18sin’ ycosy, y@@) = % , y'(1) =3.

Pemnts ypaBHEHUs:
10 yl!”+ylll:x,

11. y"+5y"+7y'+3y = (16x+20)e”*,
12. y"+25y=2c0s5x—sin5x +e™,

13. y"-3y'+2y= .
Y yrey (3+e7™)

14. Pemmth kpaeByto 3amauy: Yy’ +2y'+5y=-3sin2x, y(0)=1, y(%j =0.

15. Haiitu cob6cTBeHHBIE 3HaUeHUsT A U COOCTBEHHBbIC (DYHKIMU Y 3a1a4yu:
y'+2y=0, y(0)=0, y(b)=y(b).
PemuTe ypaBHeHUS:

16. x*y"+2xy'—6y=xInx,

17. y"—xy'—4y=0.

PemuTe cucteMbl ypaBHEHHI:
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X’ +5xz+4y =0, Z'=y-1, y'=4y-3z+sinx,

18. 19. 4 , 20. 37,
y' =1z y'=z-y. 2’ =2y —17—-COSX.
Teopus BeposiTHOCTEI
1. V cbopmuka umerorcss 10 peraneld, Majao OTIMYAMOIIMXCA IO BHemHeMYy Buay. M3 Hux 6

JeTajiell nepBoro copra, a 4 — Broporo. KakoBa BEpOsSITHOCTb TOTO, UTO CPEIU B3STHIX HayAaudy
5 nerainei 3 okaxKyTcsi mepBoro copra’?

2. B ypHe 7 YepHBIX IIapOB U 5 >KENTHIX mIapoB. HallTu BepOATHOCTH TOTO, YTO CPEIH HayAady
U3BJICUEHHBIX 4-X IIAPOB OKaXeTcs Oosiee 2-X KENThIX.

3. BeposATHOCTh OTKa3a KaXJIO0r0 M3 HE3aBUCHMMO PAOOTAIOMIMX AJIEMEHTOB AJIEKTPUYECKOH Ienn
pasua P = 0,05. Haiitu BeposTHOCTE G€30TKa3HOM pabOTHI JIEKTPUIECKOM 1IETIH.

1

|_|

4. Ha aByx craHkax o0pa0aThIBAIOTCSA OJHOTHUIIHBIC JeTanu. BeposTHOCTh W3rOTOBJICHUS CTaHIAPTHOM
JleTanu AJis nepBoro cranka pasHa 0,96, a nyst Broporo cranka - 0,92. Jletanu CkiIaAbIBalOTCS B OJHOM
MecTe, MpUYeM IMEepBBI CTaHOK W3roTaBiIMBaeT B 1,5 pa3a MeHblle jeraneil, dyem BTopoi. Haiitu
BEPOATHOCTD TOT'O, YTO B3ATasA HaAyJaudy ACTaIb OKAXETCA HCCTaHHapTHOﬁ.

5. BeposATHOCTB TOTO, YTO HayJady B3ATas JA€Talb U3 MAPTHH CTaHIapTHA, paBHa 0,92. HaiiTi BeposTHOCTH
TOT0, YTO CPEIH B3ATHIX HAayady LICCTH JCTajlei He MEHEe BYX OKaXyTCsl HECTAHIAPTHBIMH.

6. BeposarHocts 06e30TkazHOi paboThl kaxgoro u3 700 He3aBHCMMO pabOTAIOIIMX AIEMEHTOB
HEKOTOporo yctpoicrea paBHa 0,85. HailTu BEposATHOCTh TOr0, UTO BBIMAYT U3 cTpos oT 80 10
120 anementoB; poBHO 100 351eMEHTOB.

7. YCTpoWCTBO COCTOMT M3 4-X DJIEMEHTOB, paboTallUuX HE3aBUCHMO Jpyr OT JApyra.
BeposiTHOCTE HazieKHON PaOOTHI KaXKI0TO 3JIEMEHTa B OHOM HcnbiTanuu paBHa 0,9. CocTaBUTh
3aKOH pachpeieleHHs IUCKPETHOU clydyaifHOM BeMUUnHbl X - YHCa OTKa3aBIINX 3JIEMEHTOB B
OJIHOM OIIBITE.

8. HesaBucumsie ciydaifnpie BenuuuHbl X # Y 3a/1aHbl pSAaMU pacipeeeHusl.

2 | 15 2‘3 15 0 | 2

Y

x|

01|03 | 02
P

‘ 0,3

0,2
P
. 2
HaiiTn cpennee KBagpatunieckoe oTkinoHenue Benuunnbel Z =2X “ —3Y .
9. VYcrpoiicTBO COCTOUT U3 4-X HE3aBUCUMO PaOOTAIOUINX OJHOTUITHBIX JIEMEHTOB. BeposTHOCTh
HaJEKHON paboThl Kaxaoro aeMenta pasHa 0,995. HaliTu BeposTHOCTh TOTO, YTO PAaOOTAIOT

HE MEHEE TPEX DIIEMEHTOB.
10. Cnyyaiinas BennurHa X 3ajJaHa MJIOTHOCTBIO BEPOSTHOCTEMH:

0 npu X <0,
f(x)=7a(x*+2x) npu 0<x<1,
0 npu x>1.

Haiitu xos¢dunment "a'", uHTErpaspHyio (YHKIHIO pacHpeieeHHs
F(x), M(X), D(X) u BepositHocTh momaganus X B unrepsain (0,2; 0,8).

11. Ha cranke u3rotaBinuBaetcs aetanb. Ee mmmna X - cinydaifHas BeIWMYHHA, paclpeesieHHas 110
HOpMaJbHOMY 3aKoHY ¢ mapamerpamu: d =20 cMm, 0 =1,1 cm. HaiiTu BEpOATHOCTH TOTO, 4TO
JUIMHA JeTalnu 3akiodeHa Mexay 19 cm u 21,1 cMm. Kakoe OTKJIOHEHUE MJIMHBI A€Talu OT d
MOXKHO TapaHTHpoBaTh c BeposTHocThio 0,9; 0,997 B kakux mnpegenax OynayT JiexarTb
IIPAKTUYECKH BCE pa3Mepbl Aeraneit ?
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MartemMaTH4ecKasi CTATUCTHKA

Jlist KakI0ro BapuaHTa TpeOyercs:

1. IlpencraBuTh OMBITHBIC JAaHHBIC B CTPYNIIMPOBAHHOM BHJE, pPa3OMB Ha K paBHOOTCTOSIIMX

YaCTUYHBIX HHTEPBAJIOB.

Haiiti smmupudeckyro GpyHKINIO pacipeiesieHus: U TOCTPOUTH €€ rpaduk.

[TocTpoUTh MOJIUTOH U TUCTOTPAMMY OTHOCHUTEIIBHBIX YaCTOT.

4. BBIUUCIUTH METOJOM IMPOU3BEACHHUN YUCIIOBBIC XapaKTEPUCTUKH BBIOOPKH: BBIOOPOYHYIO
CPEIHIOI0, BBIOOPOYHYIO U  HCIPABICHHYIO JIMCTICPCHUH, BBIOOPOUYHOE cpenHee
KBaJIpaTHYECKOE OTKIOHCHHE, KOAPDUIIMEHTH aCHMMETPUH U JKCIIecca.

5. HaliTm TOYeuHBIC OIEHKH IapaMeTPOB HOPMAIBHOTO 3aKOHA PACIPEICICHUS U IIOTHOCTh
BepositHocTer f(X).

6. HaiiTu wHTEpBaJIbHBIC OICHKH MapaMETPOB HOPMAIBHOTO 3aKOHA paCIpENeICHUs, MPHHSB
JIOBEPUTENIbHYIO BepoaATHOCTh ¥ = 0,95 u 0,99.

wn

3amanne
Pe3ynbTaThl perucrpanuu cpeaHei dKCIUTyaTalliOHHOW CKOPOCTH JIBUYKEHUSI aBTOOYCOB Ha
MEXYTOPOJIHBIX MapUIPYTax MPEJICTABICHBI B BUIC BAPUAIMOHHOTO Psijia B TAOJIUIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 331 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 411 43,1 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurtepun onenkmn:

- OLIGHKAa «3a4TEHO» BBICTABISETCA CTYAEHTY, €CIM OH pEeryJsipHO B TEYEHHE CEMeCTpa
IIPEICTABIIsUl PELICHUS 3a/ad, BBINOJIHWI IOJHOCTBIO BCE 3aJaHUs M UX 3alUTWI, OTBETHUB Ha
BOIIPOCHI MTpenoaBaTeis;

- OLEHKAa «HE 3aYTEHO» BBICTABIAETCS CTYIEHTY, €CIM OH HEpEryJsIpHO B TEUEHHUE CEMecTpa
IPEJCTaBIsUl PELICHUs 3a]a4, BBITOJIHWI 33JaHHs HE IOJHOCTBIO WIIM BOOOIIE HE IPEICTaBiIsI
pabOThl Ha TMPOBEPKY, [OIYCKAeT CYIIECTBEHHblE HETOYHOCTM B OTBETaX Ha BOIPOCHI
IIPEenoiaBaTels.
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