[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

O0: Makcumop i HETPEPEPBO HAVKU U BBICLLIET'Q OBPA3OBAHUS POCCUINCKOI ®EJIEPAITIN
RomkHocTrp P PN IO E TEOC Y IIAPT BEHAOE BI))KETHOE OBPA3OBATEJILHOE YUPEXJIEHUE

,[laTa ﬂO,El,ﬂl/IucaHl/lﬂ: 16.09.2023 17:03:20 BBICILIET® OBPAZOBAHUY
YHuKanbHbIN nporpam

MOCKORCKII NOJUTEXHUUECKHWI YHUBEPCUTET»

8db180d1a3f02ac9®

» A

PABOYAS ITPOI'PAMMA JTUCHUIIJIMHBI

«MaTeMaTuKa»

Hamnpasnenue noAroToBKu
13.03.01 «Temno3HepreTuKa M TEIJIOTEXHUKA)

[Tpoduib MoaAroToBKU
«JHeproodecneyeHue npeanpusiTHI»

KBanudukanus (cTerneHb) BHITYCKHUKA!
bakanasp

dopma oOydeHus
3aouyHasn

Mocka 2019 r.



1. Ilesiu ocBOeHMSI AU CITUILIHHBI

K 0CHOBHBIM 1eJISIM OCBOCHUS TUCUUIUINHBI «MaTeMaThKa» CIeayeT OTHECTH:

® BOCHHUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTUIECKON KyJIbTYpPHI;

® [PUOOPETEHHE CTYJIEHTaMHU IIMPOKOrO Kpyra MaTeMaTH4YeCKUX 3HAHHM,
YMEHHI 1 HABBIKOB;

® Da3BUTUE CIOCOOHOCTH CTYJACHTOB K HWHAYKTUBHOMY W JEIYKTUBHOMY
MBIIIJICHUIO HapSAy C Pa3BUTHEM MATEMATUYECKOW UHTYULINH;

® YMCHHUE CTYJACHTAMH DPa3BUBATh HABBIKA CAMOCTOSTEIBHOIO W3yYECHUS
y4eOHOM U HAyYHOU TUTEpaTyphl, COJIepKaIIEH MATEMAaTUYECKUE CBEICHUS
U PE3YIbTATHI;

® TIIOATOTOBKY CTYAEHTOB K  JEATEIbHOCTH B  COOTBETCTBUU  C
KBTU(PUKAIIMOHHOMN XapaKTepUCTUKON OakanaBpa Mo HAMpaBJICHUIO, B TOM
yucie GopMUPOBAHUE YMEHUN UCIIOIb30BaTh OCBOCHHBIE MAaTEMAaTHUYECKUE
METO/IbI B TPO(ECCUOHATIBHON JIEATEIIbHOCTH.

K ocCHOBHBIM 3agauyamM OCBOEHHS IUCHMUIUIMHBI «MaremaTuka» cieayer

OTHCCTHU.

® OCBOCHHME CTyJEHTAaMU OCHOBHBIX IOHATUH, METOJOB, (HOPMHUPYIOMIUX
OOLIyI0 MaTeMaTHYECKYI0 TOATOTOBKY, HEOOXOAUMYIO ISl YCIEIIHOTO
pelIeHs IPUKIAIHBIX 337124,

e (QopmupoBaHue y cCTyaeHTa TpeOyemoro Habopa KOMIIETEHIUH,
COOTBETCTBYIOIIMX €0 HAMPaBJICHUIO MOATOTOBKH M 00ECTIEYMBAIOLINX €r0
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPyAa.

2. Mecto nucuuiuinabl B ctpykrype OOII 6akanaBpuara

Juciunnuaa «MatemaTtukay OTHOCHUTCS K 0Oa3zoBoi yactm Onoka bl. Ee

HN3Yy4YCHHUC oOecrieunBaeT N3Y4YCHUC TUCHUILINH:

B ob6sa3amenvnot vacmu.

XUMUSI,

duznka;

nH(})OpPMAITMOHHBIC TEXHOJIOTHH;

MEXAaHHUKa;

AIICKTPOTEXHUKA M DJICKTPOHHKA;

TUAPOTa30IMHAMHUKA,;

TEXHUYECKask TEPMOIMHAMUKA,

TOILJIMBO M TEOPHS TOPEHUS,

TEILIOMAcCOOOMEH;

OCHOBBI ITPOCKTUPOBAHMSI M pacyeTa anmapaToB YHEPTEeTHUKH,

METPOJIOTHS TEXHUYECKHE U3MEPEHUs U yIpaBleHUE TMpoleccaMu B
DHEPTETHKE.

B uacmu, popmupyemoii yuacmuuxamu 002080pHbIX OMHOULEHUU .

KOHTPOJIb U TEXHUUYECKAs TUarHOCTHKA TETUIOIHEPTeTUYECKOTO 000PY10BaHNUS;
JIOTUYECKOE YNPaBJICHUE U 3allliTa YHEProoOOpy10BaHU;



® METOBI UCIIBITAHUHN W HAJIAJKUA TEXHOJIOTUUECKOTO 000Dy TI0BAHNUS .
B oucyunnunax no évibopy cmyoenmos

® TCIUIODHEPTCTUYECKUE CUCTEMBI TIPOMBIIUICHHBIX TIPEITPHUSITHIA;

® BBICOKOTEMIIEPATYPHBIC MPOIIECCHl U YCTAHOBKH.

3. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHMs MO TMCUHUILINHE,
COOTHECEHHbIE C IJIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHUSI 00pa3oBaTeIbHOM
NporpamMmbl

B pesynpTaTe OCBOEHHS MAUCHUIUIMHBI Y OOydYarommxcs (QOpMUPYIOTCS
CJIEIyIOIIME KOMIETEHIIMM U JOJDKHBI OBITh JTOCTUTHYTBI CIEAYIOIIHE pPE3YJIbTaTh
oOyueHus Kak 3Tan (OpMUPOBAHHUSL COOTBETCTBYIOIINUX KOMIIETEHIIUH:

Kon B pe3yuabTaTe ocBOeHUA IlepevyeHb MIAHUPYEMbIX
KOMITeTeHIUH oOpa3oBarTeJbHOM pe3yJabTaToB
NMPOrpamMMblI 00y4eHHUs MO TUCHHUILINHE
00y4aromuiics J0J1KeH
00,121aTh
OIIK-2 CIIOCOOHOCTBIO 3HATD:
JEMOHCTPUPOBATH ® OCHOBOIIOJIAraroIue
0a30BbIC 3HAHUS B TEOPETUUYECKUE MOJIOKECHUS,
obmactu NpPEAYCMOTPEHHBIE  MPOTPaMMOM
€CTECTBEHHOHAYYHBIX JTUACHUIUIMHBI, POJb M 3HAYCHHUE
AUCHUIUINH, TOTOBHOCTBIO OCHOBHBIX 3aKOHOB
BBISIBIISTH €CTECTBEHHOHAYYHBIX JUCLMIUINH
€CTECTBEHHOHAYYHYIO YMeTh:
CYLIHOCTb ITpO0JIEM, epelmlaTh THUIOBBIE 3aJa4d 110
BO3HHKAIOMKUX B XOAC OCHOBHBIM pa3ciiaM Kypca
HpO(beCCHOHaHLHOﬁ BJIaAEeTh:
ACATCIIBHOCTH, IIPUMCHATD | o MeTOHAMU MaTeMaTHYECKOIr O
AJIA UX PaspeIICHNUS a”aimsa 151 MOJEJIUPOBAHUS,
OCHOBHBI€ 3aKOHBI TEOPETUYECKOTO u
€CTECTBO3HAHMSI, METO/IbI YKCIIEPUMEHTAIILHOTO
MATEMATHUUYCCKOI'O aHAJIN3a HWCCIIeT0BaHUS MPOLECCOB s
1 MOZICIMPOBAHHUA, 2 PeKTUBHOTO pEIICHUsS 3a7a4 B
TCOPETUIECKOTO U chepe npodeCcCHOHATbHON
AKCIIEPUMEHTAIBHOTO JNEATENLHOCTH
MCCJICIOBAHUS

4. CTpyKTYypa " coiepKaHue TUCUUILTHHbI

OO01mmast Tpy10eMKOCTh TUCIUIITUHBI cocTaBiisieT 10 3aueTHbIX eaunwuil, T.e. 360
aKaJeMUYECKHX 9acoB (U3 HUX 324 4acOB — CAMOCTOSITENIbHAs paboTa CTYACHTOB).
Pazienbl nuciumimHbel « MaTeMaTukay 1mo ceMecTpam:



IepBoiii cemecTp: ynexkuuu — 10 yacoB, npakTuyeckue 3aHaTus — 14 4acos,
dhopma KOHTPOJIS - SIK3aMEH.

Bropoii cemecTp: neknuu — 4 yaca, IpakKTHYECKUE 3aHATHI — 8 4acoB, hopma
KOHTPOJIS - DK3aMeH.

CrpykTypa U coaepkaHue AUCIUIUIMHBI «MartemaTukay Mo CpoKam W BHAaM
paboTel oTpakeHsl B [Ipunoxenun 1.

Conepxxanue pa3iejioB TUCHUILTHHBI

IlepBbIi cemecTp
BBenenue

[Ipenmer, 3ajaun U coAepKaHUE AUCUHUIUIMHBI. OCHOBHBIE ATalbl Pa3BUTHS
nucuuIuinebl. CTpyKTypa Kypca, €Ero MECTO U POJib B MOATOTOBKE CIIEHUAIINCTA, CBSA3b
C APYTUMH JUCLHHATUIMHAMM.

Paszpges 1. DiieMeHTHI JIMHEHHON aJredpbl

Tema 1.1. MaTpuubl 1 onpeeJIuTe 4.

[Tonarne marpunbl. Buael Mmatpun. Jlenctus Hax matpunaMu. Ornepanny Haj
MaTpUIAMHU U UX CBoMcTBa. Omnpenenurenu, uxX CBOMCTBA U BbluuciIeHUs. [[oHATHA
MUHOpA U anreOpandeckoro AONOoNIHEeHUs. Pa3nokeHne onpenenuTens 1o 3JIeMEeHTaM
CTPOKH WJIM CTOJIONA. Beruncienne onpeaenuTesneid pa3auyHoro nopsaKa.

Tema 1.2. O6paTHass MaTpuuA.

OOpaTHass MaTpulla W  QJITOPUTM €€  BBIUMCIECHUS. DJEMEHTApHBIE
npeoOpazoBanuss MaTtpull. IlpuBeneHme Marpunpl K JUaroHaJIbHOMY WM
TpameuueBUIHOMY BuAy. MaTtpuyHas @opma 3amUCH CHUCTEMBbl JIMHEHHBIX
anreOpanvyeckux ypaBHeHUH. PaHr MaTpuLibl.

Tema 1.3. Pemmenue cucrem JIMHEHBIX aJIredpanyecKux ypaBHeHHH.

Cucrembl JHMHEMHBIX aireOpanyecKux ypaBHEHUH, OCHOBHBIE MOHATHS
pEeLIEHNs], COBMECTHOCTH U HECOBMECTHOCTH CHUCTEMBI. PeleHne cucTteM JIMHEMHBIX
ypaBHeHuil metogoMm Kpamepa, wmeTomoM oOpaTHOM Matpuilbl, MeTojoM [ 'aycca.
ITIpoBepka mnpaBwibHOCTH pemieHud. Teopema Kponekepa — Kamemnmu. Pemenwne
IIPOM3BOJIBHBIX CHUCTEM  JIMHEWHBIX YypaBHeHHW wMetonoM [aycca. Pemienwue
OJTHOPOJHBIX CHCTEM JINHENHBIX YPAaBHEHUM.

Pa3zpgest 2. DiieMeHTHI BEKTOPHOM ajredpbl

Tema 2.1. Jluneiinbie omepary HaJ BEKTOpaMH, MX CBOWCTBA. JInHelHbie
KOMOMHAIMN BEKTOpOB. JIMHEHHAsS 3aBUCUMOCTh 1 HE3aBHUCHMOCThH BEKTOPOB. baswuc
CUCTEMBbI BEKTOPOB. Pa3oxeHune BekTopa 1o 6asucy.

Tema 2.2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB, UX
CBONCTBA. Y CJIOBHSI OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB.

Tema 2.3. Jluneiinbie mpoctpancTBa. basuc. IlpeoOpa3zoBanue MaTpuibl
JMHEWHOTr0 omepaTopa npu nepexojie ot 6asuca k 6asucy. CoOCTBEHHbIC 3HAUCHUS U
COOCTBEHHbIE BEKTOPBI MATPHUIIBI.

Pasznea 3. KoMIieKCHbBIE YMCJIA 1 MHOTOYJICHBI



MHOX€eCTBO KOMIUIEKCHBIX 4ucesl. POpMbl 3alMCA KOMIUIEKCHBIX YHUCEI.
Onepanuun  Hajg KoMIuleKCHbIMH — unciiaMd. @Dopmyna Myaspa. Pasznoxenue
MHOTOYJICHa Ha MHOKUTEIM OCHOBHAS TeopeMa alreOphl.

Tema BBIHOCHTCH HA CAMOCTOSITEJIbHOE H3yYeHHe.

Paznen 4. JiaeMeHTBI MATEMATHYECKOT0 AHAJIN3A

Tema 4.1. UYwucinoBas  mocienoBarenbHOCTh.  [Ipemen  yuciaoBoit
MOCJIEIOBAaTEIbHOCTH M ero cBoictBa. Pynkuuda. [Ipegen @ynkumu. OcHOBHBIE
Teopembl O mipenenax (yskiuu. IlepBbli M BTOpPOM 3amedaresibHbIE MPEIEIb.
CpaBHeHME OECKOHEUHO MaJibIX U O€CKOHEUHO OOJBIINX BEIMYMH. DKBUBAJICHTHBIC
OECKOHEYHO MaJIble BEIMYUHBI.

Tema 4.2. HemnpepbsBHOCTh, (YHKIIMHA B TOYKE W Ha MPOMEXKYTKe, Touku
paspbiBa (YHKIMH, HX Kiaccuukanua. AcuMOToThl Trpaduka GYyHKIUH, HX
KJaccuduKanus, ycJIoBUs CylIeCTBOBAHUS, METO/IbI HAXOMKICHHUS .

Tema 4.3. IlpousBoanast pyHkuu. ['eoMeTprdecKknii 1 MEXaHUUECKHN CMBICIT
npousBoaHou. IlpaBuna guddepenunpoBanus u (GOopMyJIbl  BBIYHMCIICHHUS
MPOU3BOAHBIX. TabnMiia TPOU3BOAHBIX OCHOBHBIX 3JEMEHTAapHBIX (DYHKIUI.
Brluucnenue npon3BoHbBIX (DYHKIIHIM, 3aJaHHBIX PAa3JIMYHBIM 00pa3oM.

Tema 4.4. JIuddepenuman. IlpousBoansie u auddepeHumansl BbICIIUX
nopsiikoB. IIpuOnmkeHHbIe BBIYMCIIEHUS C TOMOIIBIO AU((EepeHIINANOB.

Tema 4.5. PackpbiTue HeonpeAeneHHOCTed pa3nuuHoro Ttuna. [IpaBuio
Jlonurans. @opmyna Teinopa PasznoxkeHuss OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUN TI0
dopmynie Maxknopena. [TpubirkeHHbIe BBIYUCIEHUS ¢ TOMOLIbIO (popMyJibl Teinopa.

Tema 4.6. OcHOBHBIE TEOPEMBI muddepeHnaaTbHOT0  UCUHUCIICHUS.
MOHOTOHHOCTh (PYHKIMH, SKCTpeMyMbl HeoOxoaumble M 1OCTaTOYHBIE YCIOBHUSA
MOHOTOHHOCTH, JIOKQJIbHOTO 3KcTpeMyMma. MccienoBaHue BBITYKIOCTH Trpaduka
¢bynkuun. Touku nepernda rpaduka GyHKIUU.

Tema 4.7. OOmas cxema ucciaeaoBaHusg PYHKIMH U TIOCTPOCHUSI €€ Tpaduka.
CgoiicTBa (yHKIIMH, HENPEpPHIBHBIX Ha oOTpe3ke. Haubonbliee W HauMEHbIIIEE
3Ha4Y€HUs (PYHKIMU Ha OTPE3KE.

Pa3nen 5. luddepenunanbHoe ucuucjieHue GyHKIMA HECKOJIBKHUX NepeMeHHbIX

Tema 5.1. OyHKUUA HECKOIbKHUX NepeMeHHbIX. [Ipenen m HempepbIBHOCTH.
OcHOBHBIE CBOWCTBa HENpEepbIBHBIX (QyHKUMNA. YacTHble npou3BogHble. [lomHbIN
muddepenunan. [IpousBoaHbIE CHOKHON (YHKUUM HECKOJBKUX TMEPEMEHHBIX.
Yactable Tpou3BoaHbIE U Au(hepeHIuanbl BEICIIHIX mopsakoB. Teopema [1IBapiia.

Tema 5.2. [IpousBoanas no HanpasieHuto. ['panuent. KacatenbHas Kk KpuBoOi.
KacarenpHas miockocts 1 HOpMalib K oBepxHocTH. Dopmyina Teitniopa. IKCcTpemym
(GYHKIUM HECKOJIbKMX MepeMeHHbIX. HeoOxonumMmbple M JOCTaTOYHbBIE YCIIOBUS
JKCTpEMyMa.

Bropoii cemecTp
Pa3znen 6. UHTerpasbHoe ucuucjaeHmne

Tema 6.1. IlepBooOpa3nas. HeornpeneneHHbI WHTErpajll U €ro CBOMCTBA.
Tabmuua  MHTErpaJioB  OT  OCHOBHBIX  3JIeMEHTapHbIX  (pyHkiuil. Merton
HEIMOCPEICTBEHHOI0 UHTETPUPOBAHMSI.



MeTon MHTErpUpOBaHUS € IOMOIBIO 3aMEHBI IEPEMEHHOM, TIOJIBEICHUEM T10]] 3HAK
auddepennnana. MeTtoa HHTErPUPOBAHUS TIO YACTSIM.

WNuTerpupoBanue palyMoOHANBHBIX JApoOei HMHTETPUPOBAHHE HEKOTOPBHIX BHUIOB
UPPALMOHATIBHBIX U TPUTOHOMETPHUUECKUX (PYHKITHIA.

Tema 6.2. 3agaun, mNPUBOAAIINE K TOHSATHIO OMPEACICHHOTO WHTETpaa.
OnpeneneHHbIi MHTETpall, €r0 CBOMCTBA. Y CIIOBUSI MHTETrpupyemocTu. HTErpan c
MIEpEMEHHBIM TpeenoM uHTerpupoanus. @opmyna Herorona — Jleitbnuma. 3ameHa
IIEPEMEHHOI B OIIPEJICIICHHOM HHTETpaJIe.

[TpunoxkeHuss ONpEAENIEHHOr0 HHTErpaja B TEOMETPUM M MEXaHUKE
(BBIYMCIIEHUE TUIOIIAJEH MIIOCKUX (PUTYp, NITUHBI KPUBOM, 00BEMOB.

Tema 6.3. HecoOGcTBeHHBIE HWHTErpajbl TNEPBOTO M BTOporo pojaa (1o
OECKOHEYHOMY HPOMEXYTKY, OT HEOIPAaHHYEHHBbIX (PYHKIMA Ha KOHEYHOM
IPOMEXYTKE), X CBOMICTBA.

Pasznes 7. O0bIkHOBeHHbBIE TH(depeHuaAIbHbIC YPABHECHUS

Tema 7.1. JlupdepenuumanbHble ypaBHEHUs IMEpBOro mnopsiaka. Benenue.
3amaumn, mnpuBomAnMe K AU(PPEpEeHIMATbHBIM ypaBHEHUSM TEPBOTO MOPSIKA.
OcHoBHbIE TIOHATHS OOBIKHOBEHHBIX IU(D(EepeHITNANbHBIX ypaBHEHUH TIEPBOTO
nopsinka. [ToctanoBka 3amaun Komm. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH

pemienus. OOmiee M 4YacTHOE peElIEHUS, oOmMI W YaCTHBIM WHTErPaIbI.
['eoMeTpuyecKkuii CMbICI O0ILIETO HHTErpaia.
VYpaBHeHHUs C pa3 e OMLUMUCS IIEPEMEHHBIMU, OJIHOPOJIHBIE

auddepeHnraabHble ypaBHEHUS, YPaBHEHUS B MOJIHBIX U depeHimanax.

JluHenHble 1.y. MEepBOTO IOpslKa. PelleHne JTMHEUHBIX YPaBHEHUW METOA0M
BAapUALIMU IIPOU3BOJIBHOM ITIOCTOSIHHOM, METOJOM IIPOU3BEIECHUIN bepHyum.

Tema 7.2. luddepenianbable ypaBHEHUS BBICIINX TOPAIKOB. DOPMBI 3aITUCH
muddepeHnnanbHOTO ypaBHEHUs N-ro mopsiaka. OOmiee W YacTHOE pelIeHUs.
ITocranoBka 3anaun Komm, kpaeBoi 3agaun. HTErpHpOBaHre METOAOM ITOHUKEHHUS
MOpSAAKA.

Tema 7.3. Jluneitnsie ogHopoaHbie nuddepeHIanbable YpaBHEHUSI N — TO
nopsiika. O0mKe CBOMCTBA pelIEHUH JTUHEHHBIX OJHOPOAHBIX IU(D(PepeHIInaTbHbBIX

ypaBHeHUH N — ro mnopsaka. [lonstue QyHIaMEHTanbHOM CHCTEMBI PEIICHHI
JMHEHHOTO OJHOPOAHOrO JU(PepeHINATIBHOIO ypaBHEHUS N — Tro MOpsAKa, ee
MMOCTPOCHUE TUISt YpaBHEHUI c MOCTOSIHHBIMH kKod(pdunreHTamu.

XapakTepucTUYECKOe ypaBHEHME. BUI YaCTHBIX PELICHUN JTUHEWHOTO OJHOPOJAHOTO
muddepeHnanbHOTO YpaBHEHHSI N — IO MOpsAKa B 3aBUCUMOCTH OT BUJA KOpHEH
XapaKTepUCTHUYECKOTO YPaBHEHHSI.

Jluneitnsie HeomHOPOIHBIE MU PepeHInanbHble ypaBHEHUSI N — ro MopsijiKa ¢
MOCTOSTHHBIMU KOd(dummenTamu. Teopema 0 CTPyKType OOIIEro pemieHus] TaKuxX
ypaBHeHUH. Meroax mombopa YACTHOTO pemnieHuss (METOJ  HEOMpEeTCHHBIX
K03 GULIMEHTORB) JJIS PA3JIMYHBIX CIICIUAIBHBIX BUJIOB IMPABOM YaCTH.

Jluneiinbie HeOAHOPOAHBIE MU depeHIInaIbHBIC YPaBHEHUSI BTOPOTO MOPsIKa.
Merton Bapualy IpOU3BOIbHBIX MOCTOSHHBIX.

Tema 7.4. KpaeBnsie 3aaun. 3agayu Ha COOCTBEHHBIC 3HAUEHUS.

Tema 7.5. Cucrembl OOBIKHOBEHHBIX JU(DPEpEeHINATBHBIX YpaBHEHUMH.
OcHoBHbIe mOHATHS. HopmanbHble CHUCTEMBI JIMHEWHBIX  OJHOPOJHBIX U
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HEOJTHOPOHBIX TU(PepeHIInaNbHbIX ypaBHEHUH. Pelienne TuHeHHbIX OJJHOPOAHBIX U
HEOJHOPOJHBIX CHCTEM OOBIKHOBEHHBIX JU((epeHInaTbHbIX ypaBHEHUH C
MOCTOSTHHBIMU KO3 (HUIIUEHTAMH.

Pa3nen 8. Teopusi BeposiTHOCTEIH

Tema 8.1. Bsenenuwe. OnemeHTsl KomOuHaTtopuku. IlpaBuna cymmbl u
npousBeneHuss komOmHatopuku. CoeauHeHUs  (pa3MEIIEHUs, TEPECTaHOBKH,
COYCTaHUS).

[Ipenmer Teopun BeposiTHOCTeH. Buabl cinydaiiaeix coObiTuid. Kiaccuueckoe,
CTATUCTUYECKOE U T€OMETPUUECKOE ONPEICTICHUSI BEPOSITHOCTU MOSIBIICHUS COOBITHS.

Tema 8.2. Anrebpa coOwiTuii. Teopembl CIOKEHHS BEpPOSTHOCTEH s
HECOBMECTHBIX U COBMECTHBIX COOBITHUH, TEOPEMbl YMHOXXEHHSI BEPOSITHOCTEH aJis
3aBUCUMBIX M HE3aBUCHMBIX COObITHH. DOpMyJbl MOJHON BEpOsSITHOCTH, beleca u
bepnynnu. JIokanbHas v UHTErpaigbHas TeopeMsl Jlamnaca.

Tema 8.3. Cnyuvaituple BenuuuHbl. [loHSTHE 3aKkOHa pacmpeneneHus
JTUCKPETHOM CIy4yalHOM BEJNWYUHBI U CHOCOOBI ero omnucanus. OCHOBHBIE 3aKOHBI
pacripeniesieHuss  JAUCKPETHOM  ClIydaHOM  BEJIMYMHBI  (TUIEPreoMeTpUUYECKui,
OuHomuanbHbIM, pacnpeaeneHue  Ilyaccona). UucioBele  XapaKTEPUCTUKHU
JTUCKPETHBIX CIIy4YalHBbIX BEJIWYMH. MaTeMaTu4yecKoe OXKHUAAHWE U JUCHEPCUs
CIIy4YalHBIX BEJIMYHMH, UX BEPOATHOCTHBIN CMBICII U CBOMCTBA.

Tema 8.4. HempepwiBHble ciydaiiHble BeIWYMHBI. VHTEerpanbHas QyHKIUS
pacnpenenenus. [ImoTHocTh BeposiTHOCTEH. CBSA3b MEXAY MHTErPAIbHON (DyHKIIMEH
pacnpeneneHruss U IUIOTHOCTBIO BEPOATHOCTEH. MaremaTuueckoe OXHUJIAHUE U
JIUCIIEPCUSL HENTPEPBIBHOW CIIy4YaliHOM BEJIMUYUHBI.

OCHOBHBIE 3aKOHBI PACIPENICIICHUS] HENPEPBIBHBIX CIYyYalHbIX BEJIMYHH.
PaBHOMEpPHBIN, ITOKa3aTenbHbIA 3aKOHB. HOpMabHBIM 3aKOH paclpenesiCHUs.
BeposTHOCTE momazgaHuss HOPMaJIbHO PACHPEICICHHON CIIy4YalHOM BEJIWYMHBI Ha
MPOM3BOJIbHBIN KOHEUHBIM MHTEpPBAJl, HA UHTEpPBaJ, CAMMETPUYHBIA OTHOCUTEIBHO
cpeanero 3HayeHus. [IpaBuno tpex curm.

Tema 8.5. IlpenenbHble TEOpeMbI TEOPUU BeposiTHOCTEW. HepaBeHCTBO
YeoObimena. Teopema YeOnimeBa. Teopema bepnymnu. LlentpanbHas mnpeaenbHas
TeopeMa.

5. O0pa3oBare/IbHbIC TEXHOJIOTHMH, IPUMEHsIEeMbIe IIPH OCBOCHUHU IMCLHHUIIIMHBI

Meronuka TmpenojgaBaHus JUCHUIUIMHBI «MartemaTuka»y U peanu3arus
KOMIIETEHTHOCTHOIO ~ TOAXOJa B  M3JIOKEHHMM M BOCIHPHUSATHM  MaTepuaia
IpelyCMaTpUBaIOT HCIIOJIb30BAHUE CIEIYIOIINX aKTUBHBIX M MHTEPAKTUBHBIX (popm
MIPOBEICHMS TPYIIOBBIX, WHIAUBUAYAIbHBIX, ayJUTOPHBIX 3aHATUNA B COUYETAHUU C
BHEAYJUTOPHOIN paboTO#l ¢ 1enbio (OPMHUPOBAHUS U Pa3BUTHs MPOQPECCHOHATBHBIX
HAaBBIKOB 00YYaIOIINUXCS:

® 3amMTa W MHAWBHIyabHOE OOCYXKICHHE BBIMOJHAEMBIX 3TalloOB PacYeTHO-
rpadguueckux pador;

® [IPUBJICYCHHE JTYUIIMX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX;

® [I0JIOTOBKA, MPEJCTABICHUE M OOCYXIECHHE MPE3eHTAUUNd Ha CEMHUHAPCKUX
3aHATHSX;



e OpraHu3aIys U MPOBEICHNE TEKYIIETO KOHTPOJS 3HAHUKN CTYJEHTOB B (hopme

OJIaHKOBOTO TECTUPOBAHUS;

® [IPOBEJACHUE UHTEPAKTUBHBIX 3aHIATHUI MO MPOLEAYpPE MOATOTOBKU K MHTEPHET-
TECCTUPOBAHUIO Ha cairTax: i-exam.ru, fepo.ru;

® UCIOJb30BaHWE WHTEPAKTUBHBIX (OpPM TEKyIIero KOHTpoJii B dopme
ayJIUTOPHOTO U BHEAYJUTOPHOTO UHTEPHET-TECTUPOBAHUS;

® UTOTOBBIH KOHTPOJh COCTOMT B YCTHOM DK3aMEHE MO0 MAaTeMaTHKE C y4eTOM

PE3yIBTATOB BBIMOJHEHUS CAMOCTOATEIBHBIX PadoT.

VY enpHBIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, OmpenesieH
[JIABHOM 1I€IbI0  00pa30BaTeNbHOM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHUHIEHTA
oOyyJaroumxcsi M COJAEpKaHMEeM JUCHUIUIMHBL «MaTemaTuka» W B IEJIOM IO
TucIUIUInHe cocTaBisieT 50 % ayluTOpHBIX 3aHATUN. 3aHATUS JEKIUOHHOTO THIA
coctaBisaroT 50 % oT 0ObeMa ayTUTOPHBIX 3aHATHUH.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAUMHU 110 MTOraM OCBOCHHUS TUCHHUILIMHBI U Y4eOHO-
MeTOAMYeCKoe o0ecnevyeHue CaMoOCTOsITEIbHOM PadoThI CTYICHTOB

B npouiecce 00ydyeHust Ha IEPBOM M BTOPOM Kypcax MUCIOJIb3YIOTCS CIIETYIOLINE
OLICHOYHBIE (POPMBI CaMOCTOSITENBHOM PabOThl CTYAEHTOB, OLEHOYHBIE CPEICTBA
TEKYILEro KOHTPOJI yCIEBAEMOCTH U MPOMEXYTOYHBIX aTTECTALUN:

B IIEPBOM ceMecTpe
- ABe pacyeTHO-rpaguyeckue padoThl.

PacuerHo-rpaguuyeckas padora Nel nmo 1uHeiiHO#M M BeKTOpPHOI airedope. Kparkoe
CoJIepKaHue U 3Talbl pacueTHO-rpapuuecKoil paboThI:
e PemnieHue cucteMm JMHEMHBIX anredpandeckux ypaBHeHuM meroaamu ['aycca,

Kpamepa u oOpaTHOI MaTpUIIbI.

e Bektopsl, aeicTtBus Hax BekropaMu. CKalspHOE, BEKTOPHOE, CMEIIAHHOE

MIPOU3BEICHUS BEKTOPOB.

PacuerHo-rpaguuyeckas padora Ne2 nmo MareMaTH4eCKOMY aHAJIU3Y.
Kpatkoe copepxanue u 3Tansl pacueTHO-TpaduuecKkor paboThI:
e [Ipenen yucnoBoil mocnen0BaTeNbHOCTH, IIpeen PyHKINY;
HccnenoBanue pyHKINN HA HEPEPHIBHOCTD;
Brluucnenue npou3BOHbBIX (PYHKINH;
UccnenoBanue GpyHKIMU, TOCTPOCHHUE TPapUKOB;
@yHKIUHA HECKOJIBKUX MEPEMEHHBIX. HacTHbIE Tpou3BOAHBIE. [[pon3BOIHbIE
OT CIOXHBIX QyHKIMHA. [Tpon3BogHAs MO HANPaBIEHUIO U TPAIUEHT.
DKcTpeMyM (PyHKLIHU ABYX HEPEMEHHBIX.
BO BTOPOM ceMecTpe
- TPpH pacyeTHoO-rpaduveckre padboThl.
PacueTHo-rpaduyeckasi padora Ne 3 o HHTErpajIbHOMY MCHHUCIECHHIO.
Kpatkoe coneprkanue u 3Tamnbl pacueTHO-TpaduuecKoi paboThI:
e Meroabl MHTErpUPOBaHUs. BbIUKCIIeHHE HEONPEIEIEHHBIX HHTErPAJIOB.
e [IpunoxkeHuns onpeneaeHHbIX HHTErpaioB. MccienoBanue cXoQuMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.




PacuerHo-rpaguueckas padora Ne 4 no nudPepeHunaAILHBIM YPABHEHUSAIM.
Kpartkoe conepskanue pacueTHO-rpaduuecKoil pabOThI:
e Metonsl pemienuit nudPepeHuanbHbIX ypaBHEHUN Pa3InYHOTO TUTIA.
PacyerHo-rpaduueckasi padora Ne 5 o Teopnu BeposiTHOCTEI.
KpaTkoe copepxanue pacueTHO-TpauuecKoil paboThI:
e OmnpeneneHne BEpOATHOCTEN CIydyalHBIX COOBITHM, 3aKOHOB pacIpeneieHUs
JUCKPETHBIX M HENPEPBIBHBIX CIyYallHbIX BEIMYMH W MX YHUCIOBBIX
XapaKTEPUCTHK.

OueHOYHBIE CpEeACTBa TEKYIIETO KOHTPOJS yCHEBAEMOCTH  BKIIOYAIOT
KOHTPOJIbHBIE BOTIPOCHI U 33/1aHUs B (popMe OJIAaHKOBOTO TECTUPOBAHUS JJISI KOHTPOJIS
OCBOEHHMSI 00YYaIOIMIMMHUCS pa3iesioB AUCHUIUIMHBL, iprueM PI'P.

OO6pa31bl TECTOBBIX 3a/1aHuil, 3aaaHuil PI'P, KOHTpOJBHBIX BOMPOCOB U 3aJaHUM
JUIS TIPOBEJICHUSI TEKYLIErO0 KOHTPOJIS, SK3aMEHAIMOHHBIX OWJIETOB IPHUBEIICHBI B
[Tpunoxenuu 2.

6.1. ®OHJ OLIEHOYHBIX CPEACTB /IJI5 NPOBeIeHUsI MIPOMEKYTOUHOM
aTTecTalMu 00yYalmMXCcs Mo AucHunJuHe «MarteMmaTuka

6.1.1. [lepeyenb KOMIETEHIUIA C YKa3aHHEM ITANOB UX (GOPMHUPOBAHUSA B
npouecce 0CBOeHHUs 00pPa30BaTeJbLHOM NPOrPaMMBbl.

B pe3ynbpTaTe 0CBOCHUS TUCUUILIUHBI (POPMUPYIOTCS CIEYIOIUE KOMIIETEHIIUN

Kon B pe3yabTarte ocBoeHHs 00pa30BaTeIbHON POrPpaMMBbI
KOMIIeTeH UM 00y4arIuiics 10/2KeH 00J1a/1aTh
OIIK-2 CrocoOHOCTHIO IEMOHCTPUPOBATH 0A30BbIC 3HAHUS B 00IaCTH

€CTECTBEHHOHAYYHbIX JUCLUIUIMH, TOTOBHOCTBIO BBISBIISITH
€CTECTBEHHOHAYUYHYIO CYIIIHOCTh MPOOJIEM, BO3HUKAIOIINX B XOJI€
npodeccuoHanbHOM NeITeIbHOCTH; TPUMEHSTh JJI UX
pas3pelIeHNs] OCHOBHBIE 3aKOHBI €CTECTBO3HAHMS, METOIbI
MAaTEMATUYECKOTO aHAIN3a U MOAEIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO HUCCIEAOBAHUS

B npouecce ocBoeHus: 06pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJIE UX OTAEJbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMNHO B XOJE€ OCBOCHUS
00yYaroUMMUCS TUCUUILTUMH (MOYJIEH ), MPAKTUK B COOTBETCTBUU C YUEOHBIM IIJIAHOM
U KaJeHIapHbIM TpaduKkoM y4eOHOTO mpoliecca.

6.1.2. Onucanue noka3arejeid U KpUTepueB OLIEHUBAHUS KOMIIETEHIIHIA,

(l)OpMI/IpyeMLIX Mo UTOraM OCBOCHHUA JUCIHUIIJIMHBI, OITUCAHHUC IIIKAJ
OIlCHUBAHUA
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[loka3arenem

OLICHMBAHUA

KOMIIETEHIIMM Ha

Pa3INIHbIX

oTallax HuXx

dbopMupoBaHUs SBISETCS AOCTHKEHHE O0YYaIOUMMUCS TIAHUPYEMBIX Pe3yJIbTaToB
0Oy4eHHMs IO JUCLHUIUIMHE.

OIIK-2

Cnoco0HOCTBIO

€CTECTBCHHOHAYYHbLIX JUCHUILINH,

CYLIIHOCTH TMPooJem,

NPpUMEHATDb IJIA

HX

J1€eMOHCTPUPOBATH

0a30BbI€

SJHAHUA

B o00JlacTH

ITOTOBHOCTHIO BbIABJATD €CTCCTBCHHOHAYYHYIO

€CTECTBO3HAHUA,

BO3HUKAKIIMX B X0JAe MNPOo(PecCHOHAIBHOU AesiTeJIbHOCTH;
pa3pelieHdsi OCHOBHbIE 3aKOHBI

METOAbI

MATEMATUICCKOI0O aHaJIn3a U MOACJIMPOBAHUA, TEOPETHICCKOIO U IKCIIEPHUMEHTAJILHOI'0

HCCJIeJ0BaHUA
Kpurepun oueHuBanus
IHoka3aresanb
2 3 4 )
3HATD: OO0yuaromumiics OOyuarommiics OOyuarommuiics OO6yuaromuiicst
OCHOBOTOJIAraolue | AeMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPHUPYET
TEOPETUYECKHE MOJIO- | MOJHOE OTCYTCTBHE | HEMOJIHOE JIOCTaTOYHO MOJTHOE
KEHMUS, WM HEJJOCTaTOYHOE | COOTBETCTBUE rilyOOKHE 3HaHUS | COOTBETCTBHE
MPeyCMOTPEHHbBIE COOTBETCTBHUE 3HaHUU KOHTPOJIMPYEMBIX | 3HAHUH Mporpamme
MPOTrPaMMOit 3HAHU porpaMmme: pas3zenos JTHACUATUINHBI,
JUCHUILTAHBL, POJb U | KOHTPOJIUPYEMBIX JIOITYCKaIOTCA JUCIUTLIAHBI, JIOTUYHO U
3HAYEHUE OCHOBHBIX | pa3zesioB OLINOKH, OTBEYAET Ha BCE | apIyMEHTHUPOBAHHO
3aKOHOB MaTeMaTHUKH: He MPOSIBIISIETCS BOIPOCHI, B TOM OTBEUaeT Ha BCE
€CTECTBEHHOHAYYHBIX | CIOCOOEH HEJ0CTaTOYHOE, | YHCIie BOIIPOCHI, B TOM
TUCIUILTUH apryMEHTUPOBAHHO U | IOBEPXHOCTHOE JOTIOTHUTETIbHBIC. | YHCIIE
[10CJIEI0BATENbHO 3HaHUE TEOPHH, B 1o e Bpems JIOTIOJTHUTEJIbHBIE,
u3JlaraTb MaTepuas, | CyTH METOMOB. IIPU OTBETE MIOKAa3bIBAET
HEIPaBUIBHO Jns nmonydyeHus | Jomyckaer BBICOKHMH YpOBEHb
OTBEYAET HA IIPABUJIBHOTO HECYILECTBEHHBIE | TEOPETUUYECKOM
JIOTIOTHUTEIIbHBIE 0oTBeTa TpeOyIOT- | MOTPEIIHOCTH MOJIFOTOBKU
BOIIPOCHI WIH Csl YTOUHSAIOIINE | WIM JAET
3aTpyIHAETCS C BOIIPOCHI. HEZ0CTaTOYHO
OTBETOM IIOJIHBIE OTBETHI
yMeThb: OO6yuatromuiics OO6yuaronuiics OOyuarommiics OO6yuatronuiics
pemars TUIIOBBIE | TOKA3bIBAET JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPHUPYET
3a/1a4M [0 OCHOBHBIM | HEJJOCTaTOYHOE HEIOJIHOE 4aCTUYHOE yYMEHHE
paszzenaM Kypca YMEHHE IPUMEHSTh COOTBETCTBHUE COOTBETCTBHUE MPUMEHSATH
TEOPHIO K PEIICHNI0 | CIEAYIOIIUX CIIE Iy FOILINX TEOPUIO K
TUIIOBBIX 3a/a4, YMEHHI: YMEHHI: PELIEHUIO TUITOBBIX
JIOITyCKaeT Tpyobie pelieHne IIPUMEHSITh 3a/1a4, TPaBUIbHO
OIIMOKYU TIpH TUIOBBIX 33J[a4, | TEOPETUUYECKUE Y TIOJTHO CTPOUTH
pELIeHNN 3a7a4 WIK | YMEHUE METO/IBI K pelieHus
BOOOIIIE pelIeHus M10JIb30BATHCS PEIIEeHHUIO MaTeMaTH4eCKHX
3a/1a4 OTCYTCTBYIOT, | BEPOSITHOCTHO- TUIIOBBIX 3a7ad. 3agad. CBOOOTHO
HENPaBUIBHO CTaTUCTUYECKUMU | YMEHUs orepupyer
OTBEYAET HA MeTogamu. B OCBOEHBI, HO nproOpeTeHHBIMU
JIOTIOTHUTEIIbHbBIE pelIeHnu 3a1au JIOITYCKa0TCS YMEHUSIMH,
BOIIPOCHI, CBI3aHHBIE | MOTYT HE3HAUUTEJIbHbIE | MPUMEHSET UX B
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C U3y4YaBIIUMUCS B COJIepKaThCs OIINOKH, CUTYaLUsAX
Kypce rpyObie OMOKH, | HETOUHOCTH, NOBBILIEHHON
MaTeMaTU4eCKUMU MPOSIBIISICTCS 3aTPYyJIHEHUS MPU | CIIOKHOCTH.
METO/IaMH U HEI0CTaTOYHOE pelLIeHnH 3ajad,
MOJIETISIMU  UJTU yMEHHE HE BJIMSIOIINE Ha
3aTpyAHSETCS C OTBE- | IPUMEHSTD o0mmii Xox
TOM TEOPHIO K pelieHus
PELICHUIO
npeiaraeMbix
3ajad.
BJIA/IETh: OOyuaromumiicst He OO0yuarommiics OOyyarommiics OOyyarommiics B
METOJIaMU BJIaJICET WU B BJIa/IeET YaCTUYHO MOJIHOM 00beMe
MaTEeMaTHYECKOTO COBEPILICHHO METOAAMHU BJIaJIeeT BJIaJICET METOJaMHU
aHanu3a u HEJ0CTAaTOYHOM MaTeMaTHYeCKOro | MEeTo/1aMu MaTeMaTU4eCKOTo
MO/JICIIUPOBAHUS, CTETICHU BIIA/ICET aHanm3a u MaTeMaTHYECKOTO | aHAJIu3a
TEOPETUYECKOTO U HaBbIKAMU MOJICJIMPOBAHUS B | aHAIN3A U MOJIETTUPOBAHUS,
HKCHEPUMEHTAIBHOTO | MATEMaTHIECKOTO HETIOJTHOM MOJICIIUPOBAHMS, | CBOOOTHO
UCCIIETOBAHUS aHalu3a u o0neme, HABBIKU OCBOEHBI, | IPUMEHSET
MIPOIIECCOB IS MOJICIIMPOBAHMUS, JIOITY CKarOTCS HO JIOMTyCKAIOTCSL | TIOJTyYCHHBIC
3¢ (HeKTUBHOTO TEOPETUYECKOI0 U 3HAYUTEIIbHbIC HE3HAYUTENbHbIE | HABBIKH B
pereHwus 3a/1a4 B HKCIIEPUMEHTAIBHOTO | OMIMOKH, OLINOKH, CUTYyaIHSIX
chepe UCCJICIOBAHUS MPOSIBIISIETCS HETOYHOCTH, MOBBILICHHON
npoeCCHOHATLHON | MIPOLIECCOB HEIOCTaTOYHOCTh | 3aTPYJHEHUS IPU | CIOKHOCTH.
JeSITeIbHOCTH BJIQ/ICHUS aHATUTUYECKUX
MAaTE€MaTU4ECKOW | ONepanusix,
TEXHUKOU, MIEPEHOCE YMEHHUI
UCTIBITHIBAET Ha HOBBIE,
3HAYUTEIIbHbIC HECTaH/IapTHbHIE
3aTpyAHEHUS MPH | CUTYallnH.
MPUMEHEHUN
HABBIKOB B HOBBIX
CUTYallUsX.

IIIkana oueHUBaAHUA Pe3yJIbTATOB POMEKYTOUYHOM ATTECTALMHU U €€ ONMCAHHE:
dopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH
[IpomesxyTouHas aTTecTanus o0ydaromuxcs B GpopMe 3K3aMeHa MPOBOAUTCS 110

pe3yibTaTaM BBIIIOJIHEHHS BCEX BUJIOB Y4€OHOM pabOThI, IPEyCMOTPEHHBIX YUEOHBIM

IJJAHOM MO JAHHOM IHCHMIUIMHE, NPU 3TOM YUYHUTBHIBAIOTCS PE3YyJIbTATHI TEKYILErO

KOHTPOJII YCIIEBAEMOCTH B TeueHue cemecTpa. OIeHKa CTENEHW JOCTHUKEHUS

00y4aroIUMUCS IIAHUPYEMBIX PE3yIbTaTOB O0YUYEHUS MO JTUCHUIUIMHE TPOBOIUTCS

IIPEnoAaBaTesieM, BEAYIIUM 3aHATHS 110 JUCLHUIUIMHE METOJIOM JKCIEPTHOU OLEHKH.

Ilo utoram mnpOMEXYTOYHOM AaTTECTALMHU IO IUCLMIUIMHE BBICTABIACTCS OLEHKA

«OTIIMYHOY, «XOPOLIO», «YIOBIECTBOPUTEIIBHO» WU «HEYIOBIECTBOPUTEIBLHO.

Ikana oneHNBaHUA

Onucanue

OTJIIMYHO

BrlinosiHeHs! Bce 00s13aTe/IbHbIE YCJI0BHUS NOATOTOBKH CTYICHTA K
NPOMEKYTOYHON aTTecTalMu, IPETyCMOTPEHHBIE IIPOrPAMMON
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qucuuiuHbel.  CTyZIeHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUM,
YMEHHI, HaBBIKOB TIOKa3aTellsiM, MPUBEACHHBIM B TaOIHIAX,
orepupyeT NpUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMHU, HaBbIKAMH,
MPUMEHSAET UX B CUTYyalMSAX MOBBIIEHHOW CJIOXKHOCTU. [Ipu 3TOM
MOTYT OBITH JOINYIIEHbl HE3HAUUTENbHbIE OMIMOKH, HETOYHOCTH,
3aTPYIHEHUSI TPU IEPEHOCE 3HAHWW W YMEHUNW Ha HOBBIE,
HECTaHJapTHBIC 3a/1a4U.

BrinonHens! Bce 00s13aTe/IbHbIE YCJI0BUS NOATOTOBKH CTY/IeHTA K
NMPOMEKYTOUYHON aTTecTauMu, IPEIyCMOTPEHHbIE MPOrpaMMOin
qucuIinHel.  CTYJEHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMCHHI, HaBBIKOB TIOKa3aTellsIM, MPUBEACHHBIM B Ta0IHIAX,
orepupyeT NpUOOPEeTEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKaMu. B
TO € BpeMsl ITPU OTBETE JI0NYCKAET HECYIIECTBEHHBIE MOTPEITHOCTH,
3a/layd pelaeT ¢ HeJoYeTaMH, He BIMSIOUIMMH Ha OOLIUN XOI
pelieHusl.

Xopomo

BrinoniHeHbl Bce 00s13aTe/IbHbIE YCJI0BHUS NOATOTOBKH CTY/IeHTA K
NPOMEKYTOYHON aTTecTauMu, IPEIyCMOTPEHHbIE IPOrpPaAMMON
quctUIuInHbl.  CTYJEHT JIEeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHM, HaBBIKOB IIOKa3aTeNsiM, MPHUBEACHHBIM B Ta0JIHIAX,
olepupyeT NpUoOpPETEHHBIMU 3HAHUSAMHU, YMEHUSIMU, HaBblkaMu. Ho
Y 10BIIETBOPUTEIILHO MOKa3bIBaeT HErNyOOKHe 3HAHMs, IPU OTBETE HE JIOMYCKAaeT rpyOnIxX
OLIMOOK WM MPOTUBOPEUM, OJHAKO B (POPMYJIUPOBAHUU OTBETA
OTCYTCTBYET JOJDKHAs CBS3b MEXKIY aHAIM30M, apryMEHTauuend u
BBIBOJIaMH, B PELLEHUU 3a/1a4 MOTYT COJIEPKAThCsl IpyOble OIINOKH.
Jlis monydeHus NpPaBUIBHOTO OTBETa TPEeOYIOTCS YTOYHSIOIINE
BOITPOCBI.

He BrinonHeHsl 00si3aTe/ibHbIE YCJIOBHS MOATOTOBKHU CTYI€HTA K
NMPOMEXKYTOYHOM AaTTECTALMU, IPEAYCMOTPEHHBIE IIPOTPAMMON
qucuuiuineel,  MWJIMA cTyaeHT  AEMOHCTpUPYET  HEIMOJHOE
COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB MIPUBEICHHBIM B Ta0JIHIIAX,
JOTMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, TPOSIBISETCS OTCYTCTBUE
3HAaHWW, YMEHHMH, HABBIKOB IO psAy I[IOKa3aTele, CTYIEeHT
WCTBITHIBAET 3HAYMUTENIbHBIE 3aTPyAHEHUS TPU ONEPUPOBAHUH
3HAHUSIMU U YMEHUSMU.

HeynosnersopurensHo

@DoHIbI OLEHOYHBIX CPEICTB MPEACTABJEHbI B NMPUJIOKEHHH 2 K padouei
nporpamMme.
7. YueOHO-MeTOANYeCKOe U HHPOPpMAIIMOHHOE o0ecrieueHre JUCHUIINHbI
a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. Kpartkuii kypc maremaruueckoro anammsza. 1.1.
HuddepennmanbHoe W UHTETPAIbHOEC  WCUYUCIHCHUS  (PYHKIIUH  OJHOM
nepeMeHHoU. Psaapl: YueOHuk [ DnekTpoHHBINH pecypc]: yuel. - DIeKTpoH. J1aH. -
Mockaa: du3mMaTInT, 2015. - 444 C. [Pexxum  poctyna:
URL.: https://e.lanbook.com/book/71994 - 3ari. ¢ sxpaHa. ]

2. I'mypman B.E. Teopus BeposTHOCTEN U MaTeMaTUYECKasl CTATUCTUKA. 12-€ u3I.
crep. M.: FOpaiir, 2013.

0) 10MOJIHUTEILHAS JIUTEepaTypa:
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1. Iuckynos H. C. ludgdepennmanbHOE U MHTErPAIbHOE UCUUCIIEHUS JIJ1S1 BTY30B.
B 2-x romax. M.: UnTerpan - IIpecc, 2009. 180 k3.

2. 3yo6koB B.I'., JIsxoBckuit B.A., Mapteinenko A.U., Munocues B.b., [lymikaps
E.A. Kypc MareMaTtuku 11l TEXHUYECKUX BBICIIMX y4E€OHBIX 3aBeleHUN. M.:
MI'MY, 2012. 400 »x3. https://e.lanbook.com/

3. Munocnies B.b., Mapteiaenko A.U., Jlsxosckmit B.A., 3yokoB B.I'. Kypc
BBICIIIEH MaTeMaTuku: YdyeOHoe mocobOue. Yacte 1.M.: MI'MY, 2007; Yacts
2.M.: MI'Y, 2007. Yacts 3. M.: MT'I1VY, 2011. 400 sk3. https://e.lanbook.com/

4, Kypc nexuuii 1o JMHEHHON anreOpe M aHAIMTHUYECKONW T'€OMETpHUH: ydeOHOe
nocobue. // Kynpssues b.}O., Matsam B.U., Ilokazees B.B., YUepkecona I'.B..
M.: MI'TY «MAMMN», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHbIi pecypc.

5. Koran E.A., KyxoBa I'.C. Teopus QyHKIuN KOMILJIEKCHOM MepeMEHHO/
Vuyebnoe nocobue. M: Mockosckuii monurex, 2019. 180 ¢. — 100 3k3.

6. Maremarnueckuii aHanmm3. Teopus mpenenoB U auddepeHInaIbHOe
VCYHMCIICHHE: OCHOBHBIE TMOJIOKEHUS TEOPUU, METOAMYECKUE YyKa3aHUs U
BAapUaHThl pacueTHo-rpaduyeckux padot // boagynos M.A., boponuna C.U.,
Kopotkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3aekTpoHHbBIN pecypc.

7. Koran E.A. O0bikHOBEHHBIE TU(DPEepeHIINATbHBIE YPAaBHEHUS U ONIEPALlOHHOE
ucyucieHne.  YueOHoe mocoOue mo aucuuiuinHe «MaremaTtukay Juis
CTYZIEHTOB Bcex crnenuanbHocTerd. M. 2006. 693 »k3.

8. Koran E.A. DnemMeHTBI TEOPUHU BEPOSITHOCTEM U MaTEeMAaTUYECKOW CTATUCTUKHU.
YyebHoe mocobue 1o gucnuiUimHe «MaremaTtuka» s CTYICHTOB,
oOyJaromuxcs 1Mo CHelHaIbHOCTH «ABTOMOOUIIE- U TpaKTOpocTpoeHue. M.:
2007. 224 c. 423 »xk3.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHEeT-PeCcypcehl:
[IporpammHoe obOecriedeHue He NpeyCMOTPEHO.

HNuTepHeT-pecypchl  BKJIIOYAIOT  y4EOHO-METOJAMYECKHME  MaTepuayibl B
AJIGKTPOHHOM BHJIE, IpeAcCTaBleHHbIe Ha caiite mospolytech.ru B pasnmene: «L{entp
MaTeMaTuieckoro oopaszoanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHThl KOHTPOJIBHBIX 3aJlaHUN MO AMCIUIUIMHE MPEICTABICHBI Ha calTax:
http://i-exam.ru, http:// fepo.ru.

[Tonesnbie  ydyeOHO-meTOnMUYECKHME U WH(OOPMAIMOHHBIE  MaTEpHUAIIbI
MPEACTaBJICHbl Ha CaNTax:

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

[lepeuenr  pecypcoB  MHGOPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOW  CETH
«HTEepHET» MJI1 OCBOCHUS AUCIUILINHBIL:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNuTtepHeT-pecypcebl BKJIFOYAIOT y4eOHO-METOIUYECKHE MaTepuabl,
MIPE/ICTABJIICHHbIC HA CAlTe AIEKTPOHHO-OMOMMOTeuHOM cuctemMsl M3narensbcrBa JIanb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher_math.html Tects! no BhICIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u Tecthl 1O

TEOPUU BEPOSATHOCTEN U MATEMATUYECKOU CTATUCTHUKE.
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1. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TN CIUIINHBI

MarepuanbHo — TexHUYeckas 0aza yHUBEpCUTETa 00ECHEeUnBaEeT IPOBEIECHUE
BCEX BHUJOB 3aHATUH, MNPEIYCMOTPEHHBIX YUYE€OHBIM IIJJAHOM W COOTBETCTBYET
JNEUCTBYIOIIUM CAaHUTAPHBIM U MPOTUBOIIOKAPHBIM IIPAaBUJIAM U HOPMAaM.

Jlnst npoBeieHUs1 y4eOHBIX 3aHATUH UCIIOJIB3YIOTCS:

e JICKIMOHHBIE ayJIUTOPUM MU ayJAUTOPUM JUII NPOBEICHUS INPAKTUYECKUX
3aHATUN, B TOM YHCJIE, OCHALLEHHbIE MYJIbTUMEIUNHBIM 000PYIOBaHUEM IS
IPOBEACHMS Ay AUTOPHBIX 3aHATUN (IIPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

e I pabOTHI CO CNIELMATM3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEYEHHEM BO BPEMSI
VHTEPAKTUBHBIX IPAKTHYECKUX 3aHITUNM HUMEIOTCS KOMIBIOTEPHBIE  KJIACCHI
YHUBEPCUTETA.

9. Meroanuyeckue peKOMEHAAUMHU IS CAMOCTOATEIbHON PadOThI CTYACHTOB
Pazgen: 3;1eMeHTHI JIMHEHO ajreOpbl

Matpuubl 1 onpeneaurtenu. IIpexne Bcero, CTyJI€HT JOJDKEH MOHATH, YTO
MaTpHulia — 3TO TabynLa yuce (IpudemM 3Ta Tabauia MoXKeT UMETh OJIMHAKOBOE YHCIIO
CTPOK U CTOJOLIOB, @ MOXKET OBITh U MPSAMOYTOJIBHOI), a ONpPEeAEIUTENb- 3TO YUCIIO,
3alKiChIBAEMOE B BHJE KBAJIPATHON TaOIMIIBI, TO €CThb ONPEIEIUTEIN CYLIECTBYIOT
TOJIBKO Y KBaJPaTHBIX MATPUL.

Cnegyer o0Opaturb 0co00O€ BHUMAHUE Ha  ONEPALMIO  YMHOXKEHHUS
MPSAMOYTOJIBHBIX MAaTpHUI] W TMOHATh, KAaKUM MOJy4YaeTcs MNOPSAJOK MAaTpULbl —
npousBegeHuss. OCOOEHHOCTh MaTpHUll TAKXE€ COCTOMT B TOM, YTO IMPOMU3BEIICHUE
MaTpHl] HE NMEePecTaHOBOYHO, TO ecTh AB # BA.Cnenyetr o0s3aTelnbHO YOEIUTHCS B
3TOM, PEUIMB COOTBETCTBYIOIIME 3a1a4H.

BaxxnbiM siBisieTcss moHsiTHE 00paTHOM Matpuiikl. Hamo 3HaTh ycioBue
CYILLECTBOBaHMsSI OOpaTHOW MaTpullbl W alropuT™M ee mnoctpoeHus. Ilocie ee
BBIUMCIICHUS 1[€IeCO00pa3Ho JiejaTh NPOBEPKY MPABUIBHOCTU PEIICHHUS, BBIIIOJHUB
onepanuio ymHoxkeHus A~ A = E (I0IbKHA MONYYUThCS €IMHMYHAS MATPHIIA)

[Ipn wu3yueHuu omnpeAenuTesed Hal0 YETKO YCBOUTh MOHSTHS MHUHOPA,
anredpandecKoro AOMOJIHEHMs], 3HaTh MHOTOUHCIIEHHbIE CBOMCTBA onpenenuTens. s
OCBOCHMSI TEXHUKHM BBIYUCJICHHUS OINpeAeNuTeNel  1enecooOpa3Ho, BbIOpaB
MIPOU3BOJIbHBINA ONMPEAETUTENb BhIIIE TPETHErO MOPAJIKA, PACKPHITh €r0 Pa3InYHBIMU
cnoco0aMu, MpUMEHS pa3lIoKEeHHWE M MO CTpoKaM M 1o crojbmam. OOpartute
BHUMaHHE, KaKue CTPOKHU (CTONOLBI) MPEeANnOYTUTEIbHEE BBIOUPATh JJI PACKPBITUS
OTPECNIUTENS, YTOObl YHOPOCTUTH ero BbryuciaeHue. OcoOeHHO 3(PHEKTUBHO
BBIUMCIICHHE ONpEJENIUTEIe ¢ TOMOIIbIO 3JIEMEHTApHBIX MpeoOpa3oBaHUil,
MPUBOJSIINX €r0 K TPEYTOJIbHOMY BHIY.

[Ipn wu3yueHuMH peleHUd CHUCTEM JMHEHWHBIX anre0pandyecKux ypaBHEHHIM
(CJIAY) oOpatuTe BHHMaHHE, IPEXKAC BCETO, HAa TOHATHE PEIICHHUS CHUCTEMBI H
YCJIOBHSI CYLIECTBOBAHUS PEIIEHU B 3aBUCUMOCTH OT COOTHOILUEHUS MEXAY PAHIOM
MaTpHULbl, PAHIOM PACIIMPEHHOW MAaTPUIbI CUCTEMBI W YHMCIOM HEHM3BECTHBIX WU
ypaBHeHui. OOpaTuTe BHMMaHHE Ha ycioBUs npuMeHeHus ¢dopmyn Kpamepa u
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MeToga oOpaTHOW Marpuilpl. BHHMarenbHO paszOeputre NpUMEphl PEIICHUs
MIPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX alreOpandeckux ypaBHeHUW meTtomom [aycca
(BBemeHre Oa3MCHBIX U CBOOOIHBIX TIEPEMEHHBIX ).

Paspgen: DiieMeHTBI BeKTOPHOM aJiredpsbl

[Tpu u3yuyeHnn qaHHOU TEMbI 0OpaTUTE BHUMaHWE Ha JIMHEHHBIC OTepaIiiy Hal
BEKTOpPaMH, Ha IOHATHs JIMHEMHOM HE3aBUCMMOCTH W JIMHEWHOW 3aBHUCUMOCTHU
BEKTOPOB, Ha (yHIAMEHTAJIbHOE TMOHATHE Oa3uca BEKTOPHOTO MPOCTPAaHCTBA (U
OPTOHOPMUPOBAHHOI'O Oa3uca), Ha pasyIoKEHUE BEKTOpa MO Oa3ucy.

3HaTh OIIPEAENICHNE, T€OMETPUYECKUE CBOMCTBA CKAJISPHOIO, BEKTOPHOIO U
CMEIIaHHOTO MPOU3BEEHUS BEKTOPOB, (POPMYJIBI JUIsl UX BBIUMCIIEHUS B BEKTOPHOU U
B KoopauHaTHOM (opme. OOs3aTenbHO 3HaThb M YMETh IPOBEPATH YCIIOBUS
OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMILIEKCHbIE YMCJIA U MHOTOYJIEHBI

B sToMm pa3zgene, npexae BCero, Hago NOHITh, YTO KOMIUJIEKCHOE YUCIIO SBHJIOCH
paclIMpeHrueM MOHSTUS ACHCTBUTENIBHBIX YKCEII, 3HATh ONpeeieHue U Tpu (POpMbI
3alUCH  KOMIUIEKCHOTO yucia (aire0Opandyeckyro, TPUTOHOMETPUYECKYIO U
MOKA3aTeNIbHYl0), TE€OMETPUUYECKYI0 HHTEPIPETALNI0 KOMIUIEKCHOTO 4YHCia U
B3aMMHO-OJJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM KOMILUIEKCHBIX YHCEN U
MHO>KECTBOM TOYEK KOMIUIEKCHOM TIUIOCKOCTH. 3HaTh dopmyiny Ouiepa.
KommiekcHble ynciaa MOXXHO M300pakaTh C MOMOIIBbIO BEKTOPOB Ha KOMILJIEKCHOM
mockoctu. [ToaToMy onepanuu CiIOKEHUS U BBIYUTAHUSI KOMILIEKCHBIX YHCEN MOTYT
OBITH CBEJICHBI K OTIEPALIUSIM CIIOKEHHS U BRIUUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh ¥ yMETh BBINOJIHATH ONEPAllUd YMHOXKEHUS, JIEJICHUS], BO3BEICHUS
B  MOJIOKUTEIBbHYIO  CTEIECHb KOMILUIEKCHBIX ~ YHCEJl, 3alHiCaHHbIX B
TPUTOHOMETPHUUECKON (popMme, U3BJIeUEHUST KOPHS N-OW CTENEHU U3 KOMIUIEKCHOTO
qyucia.

Cnenyer oOpaTUTh BHUMAaHHME HAa TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEI
SIBJISIETCS 3aMKHYTBIM, TO €CTh Jit00ast airedopandeckas ornepaius HaJi KOMILUIEKCHBIMU
YUCJIaMU HE BBIBOJIUT 3a MPEACIibl 00JIACTH KOMITJIEKCHBIX YUCET.

Hano 3HaTh pasznuyHbie BUBI Pa3I0KEHUS MHOTOWICHA HAa MHOXHUTEIM IS
CIyyaeB, KOTJIa Cpelyd KOpHEW MHOrOWIeHa MOTYT OBITh KpaTHbIE, KOMILJIEKCHBIC
KOpHU. OTH CBEICHHMS OYyIyT UCIOJIb30BaThCsA, HAMPUMEpP, B HHTETPATHHOM
HCUYUCIICHUH MPU BBIUUCICHUH UHTETPAIIOB OT JPOOHO-pAIMOHANIBHBIX (DYHKITUHN, TIPU
PEIICHUH JIMHEWHBIX OJHOPOJHBIX NU(hepeHIIMaIbHBIX YPaBHEHUN N-TO MOPSIIKa C
MOCTOSTHHBIMU KO3 PUITIeHTaMU.

Pa3nei: 3j1ieMeHThbl MATEMATHYECKOI0 aHAJIN3Aa

[lpu w3ydyenun muddepeHImanbHOr0 HUCUUCIEHUs  (DYHKIIMU  OTHOM
MepeMEHHON 00paTuTe BHUMAHKUE HA TIOHATHE Mpesena (PyHKIMN B TOYKE U METOIbI
ero BbruucieHus. [Ipegen — 01HO U3 OCHOBHBIX MOHATHNA MaTEeMaTHUECKOTO aHAIN3a.
[Ipu BeUMCIEHUN TIpenenoB (YHKIMH HAIO0, MPEXAC BCETO, BBIICHUTH XapaKTep

o0

0 .
HEOIPEICIICHHOCTH (5’ —, 000, o0 — o0, 1°°). UToOBI OBIAACTh TEXHUKOU PEIICHUS
o0

3aJa4 Ha BBIYUCJICHHUC IIPCACIOB, HAAO0 3HATH JBAd 3aMCUYATCIIBbHBIX IIPCACIia, Ta6J'II/II_[y
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HKBUBAJICHTHBIX OECKOHEYHO MalblX, NpaBwio JlonuTanis, pas3idyHblie NPHEMbI
PacKpbITUSl HEOMPENEICHHOCTE B 3aBHCHUMOCTH OT BHJIA (QYHKIMH U PELIUThH
J0CTATOYHO OOJIBIIIOE KOJIMYECTBO 3a/1a4.

[Tpu uzydyeHnn Tem, MOCBAIICHHBIX TPOU3BOIHON U nudepeHmany QyHKIIH,
HAJ0 OCMBICIUTh MX T€OMETPUYECKUN CMBICH, TIOHMMATh Pa3iu4he MEXIYy HUMU
(nuddepenmman - 370 riIaBHas JHUHEWHaAs YacThb mpupanieHus QyHkuun). Tepao
3HaTh (Kak TaOnMUIy yMHOXeHUus) ¢opmynsl auddepeHupoBaHus OCHOBHBIX
aeMeHTapHbIX GyHKUMA W npaBuwia auddepeHnupoBaHus (Bce, KOHEYHO, HO
0COOCHHO MpaBmwIo AU PEPEHITUPOBAHUS CIIOKHON (DYHKITUN).

OOparute BHUMaHUE Takke Ha 0ocoOeHHOCTH AuddepeHupoBaHusl PyHKIUH,
3aJlaHHBIX B HEABHOW (opme, mapaMeTpuuecKkd, Ha NpHUEeM JOorapupMUUECKOro
mudepeHITpOBaHHUS.

Crnenyet 4eTKO 3HaTh U YMETh IPUMEHSTh AJITOPUTM UCCIEAOBAHUS PYHKIIUHN U
MOCTPOEHUsI TpaUKOB: ONpENeTIeHHEe TOYEK pa3pbiBa (M MX KIACCHUPHUKALHUIO),
acuMmnToT rpaduka (BepTUKAIbHOMN, HAKIIOHHON, TOPU3OHTAIBHOM), HEOOXOIUMBIE U
JOCTATOYHBIE YCJOBUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJIHHOTO
HKCTPEMyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMU U TOYEK Tepernoa.

Paszpes: nupepenumnanbHoe ucuucaeHne GyHKIMH HECKOJIBKUX MepeMeHHbIX

[Ipu u3yueHnu JaHHOTO pazjena 0OpaTuTe BHUMAaHUE Ha TO, YTO (DYHKIUS IBYX
MEPEMEHHBIX HWMEET HaIJBIIHBIAH TEOMETPUYCCKUUA CMBICT — O3TO IOBEPXHOCTHh B
TPEXMEPHOM MIPOCTPAHCTBE

Hano ocMbICIUTh MOHATHS YaCTHBIX MPOU3BOIHBIX U TOJIHOTO AuddepeHiana
1 0COOEGHHOCTh MX BBIYUCIICHUS, OBJIAJIETh TEXHUKON BBIYUCICHUS MPOU3BOAHBIX OT
CJIOKHOM (hYHKIIMM HECKOJIbKUX TepeMeHHbIX. Cieayer oOpaTuTh BHUMaHKUE Ha TO,
910 11 QyHKIMH Z = Z(X,Yy) CMEIIaHHbIC YaCTHBIC MPOMU3BOIHBIC BTOPOTO MOPSIKa

0%z _ 9%z
0x0y - dyox
muddepeHpoBaHus HE UMEET 3HAYCHUS.

Jnst GyHKIIMM HECKOJIBKUX TEPEMEHHBIX CKOPOCTh M3MEHEHUSI (DYHKIIMH B
MIPOU3BOJIBHOM HAIpaBJICHUM XapaKTEepPU3yeTCs MPOU3BOJHOMN IO HAMpPaBJICHUIO, a
HauOoJIbIIasE CKOPOCTh HM3MEHEHMs (GYyHKIMKA OyJeT B HaAmpaBICHUH BEKTOpa
rpaaveHTa. Cnenyer oOpaTuTh B JTOM TeMe BHHMaHHE Ha HEOOXOAMMOE W
JOCTATOYHOE YCIOBHS CYyIIECTBOBAHUS KCTpeMyMa (PYHKIIUHM HECKOIBKUX
MePEMEHHBIX.

pPaBHbI MEXIy COOOM: (teopema IlIBapua), TO ecTb MNOPSAIOK

Pa3znea: HHTErpajJbHO€ HCUYHUCJICHHE

B wuHTErpajibHOM HCUMCIEHUM peIllaeTcs 3ajada, oOpaTHOM TOW, KoTopas
paccMmatpuBaiack B JU(GEPEHIIMATBFHOM HCYUCIEHUM  HEOOXOAMMO HaWTH IS
naHHON QyHKIMH f(X) Takyro (YHKIIHIO, TPOU3BOIHAS OT KOTOpPOW OblL1a OBl paBHA
3amanHou. MHTerpupoBanue (PyHKIMI — JOCTATOYHO CJIOXKHBIA pa3ei MaTeMaTHKH,
OBJIAJIETh KOTOPHIM MOKHO TOJIBKO, €CJIM CTYACHT «BO3bMET» JIOCTATOYHO OOJIBLIOE
KOJIMYECTBO MHTETPAJIOB PA3HOTO TUIIA.

Hano TBepao 3HaTh TaOJIUIy HWHTErpajoB OT OCHOBHBIX 3JIEMEHTapHBIX
(GyHKLMIA, OCHOBHBIE METO/bl MHTETPUPOBAHUS (3aMEHA MEPEMEHHOM, MOABEACHUE
noa 3Hak JuddepeHnrana, MUHTETPUPOBAHME MO YaCTAM, MPUEMbI BBIYMCICHHS
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HHTCTPAJIOB OT palrOHAJIBHBIX I[p06€ﬁ, OT pa3HOro Tuiia TPHUTIOHOMCTPHUUCCKHUX

byHKIHi).
Hano ocMBICIUTD €TUHCTBO MOAX0/1a K TIOCTPOSHHUIO ONpEeIEHHBIX, KPaTHBIX,
KPUBOJIMHEWHBIX, TMOBEPXHOCTHBIX HMHTETPAJIOB — IOCTPOCHHE  HEKOTOPOii

MHTETPAJIbHON CyMMBI U IIPENEIIBHBIA IIEPEXO.

3HaThb TEOMETPUYECKUUW CMBICI M OCHOBHYIO (OpPMYJy BBIYUCICHUSA
OTpe/IeNICHHBbIX UHTErpasioB — (popmyny Hetorona — JleliOHuia, reomMeTpuueckue u
(bu3nYecKue MPUIOKEHUSI OMPEACIICHHBIX U KPAaTHBIX MUHTETPAJIOB, YMETh HAXOJUTh
IUIOMIAAb TJIOCKOW (UTYpPHI, IJIUHY KPUBOM, 00bEM W ILUIONIAJb MOBEPXHOCTH Tell
BpALCHUS.

Pa3nen: 00bIkHOBeHHBIE JU(PepeHInaATbLHbIe YPABHEHMSI

Nzyuenne nuddepeHIranbHbIX ypaBHEHUN HMeEET BaXKHEilllee 3HAYEHUE B

MaTEMaTUYECKOM  IOArOTOBKE  HWHXKEHEPA. OObscHAETCS 3TO TEM, UTO
muddepeHuranbHble  YpaBHEHUS] MPEACTABISIOT COOOW MaTeMaTHYECKUE MOJENH
caMbIX Pa3HOOOpa3HbIX IMPOILIECCOB M SABJICHHM, TaK KaK WX PELICHUS MO3BOJSIOT
OonMcaTh JBOJIOLUMI0O HW3YYae€MOI0 MpOIECCa, XapakTep MPOUCXOASIIHUX C
MAaTEpUAIBHON CUCTEMOW U3MEHEHHM B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOTO COCTOSIHUS
CUCTEMBI.
OTnuuurensHOe CBOMCTBO AU((epeHInaNbHbIX YPABHEHU COCTOUT B TOM, YTO MpHU
MX MHTErPUPOBAHUHU OOBIYHO MOJIYHYaAETCsl OECUMCIEHHOE MHOXKECTBO pereHuil. [
YPaBHEHUS IEPBOTO IOPSAKA 3TO MHOXKECTBO OIMCHIBAETCS OJHON IPOU3BOJIBHON
NOCTOSSHHOW. YUTOOBI BBIIETUTH U3 OECKOHEYHOIO MHOXECTBA PEIICHUN TO, KOTOPOE
ONHKCHIBAET MMEHHO JaHHBIM Mpolecc, HEOOXOAUMO 334aTh JIONOJHUTEIbHYIO
uH(pOpMallMI0, HalpUMep, 3HAThb  HAYaJbHOE COCTOSIHME mporecca.  Takoe
JOTIOJTHUTENIBHOE YCIIOBHE HAa3bIBAETCS HAYAJIBHBIM YCIOBUEM.

3anaya MHTErpUpOBaHMs AU(PPEepeHInanbHOIO ypaBHEHUS MEPBOrO MOpsIKa
COBMECTHO C HAYAJIbHBIM YCIIOBHEM Ha3bIBACTCA HAYAJIBHOW 3aJa4Yed WM 3aJadei
Komm.

Hns nuddepeHmaibHbIX YpaBHEHUN TEPBOrO MOPSAKA CIEAYET pa3iudaTh
o011iee, yacTHOE U 0c000€ pelIeHus, a TaKKe OOIINNA, YACTHBINA U OCOOBIN MHTETPaJIb.

[Ipy WHTErpUpOBAHMM YPAaBHEHWM IEPBOTO IMOPSAAKA HAIO IPEKIAE BCETO
ONPENEIUTh TUM YPABHEHHUS, @ 3aTEM YK€ IPUMEHUTh TOT WJIM UHON METO]I PEILICHHUS.
Hano 00s13aTensHO OCBOMTH MPOILEAYPY MPUBEACHUS YPAaBHEHUS MEPBOTO MOPSIKA K
YPABHEHUIO C Pa3JECJICHHBIMU NEPEMEHHBIMH, TaK KaK MMEHHO TaKUE YpPaBHEHHS
MO>KHO HEITOCPEICTBEHHO NHTEIPUPOBATb.

Jnst muddepeHnnanbHbIX YpaBHEHH N — TO TOpsaka o0s3aTENbHO 3HATH
noctaHoBKHU 3a1aun Komm, kpaeBoit 3a1a4uu, 3aa4u Ha COOCTBEHHbBIE 3HAUCHUS.

B Teme, mocBsiiieHHOW TUHEHHBIM TU(PEpeHIIMAIBHBIM ypaBHEHUSIM N — TO
NopsJIKa, HalO0 3HATh TEOPEMBI O CTPYKType OOUIero pemieHus OJHOPOAHBIX U
HEOJHOPOJIHBIX YPAaBHEHMH, TaK KaK OHHM YKa3bIBalOT IMYyTh MOCTPOCHHS OOILEro
pemienusi. OOpaTuTh BHHMAaHHME Ha TO, YTO pEIICHHE JMHEHWHBIX OIHOPOIHBIX
b depeHranbHbIX YpaBHEHUI N — IO NMOpsAJKa ¢ NOCTOSHHBIMU KO3 (ULIMEHTaAMU
HEe TpeOyeT HMHTErpUpOBAaHMS, a CBOAUTCS K YHUCTO alredpanyeckod mpodiieme
HaXOXJEHUsI KOPHEH COOTBETCTBYIOUIETO XapaKTepUCTUUYECKOro ypaBHeHus. Hamo
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3HaThb BUJ YaCTHBIX PEIICHUH JIMHEWHBIX OJHOPOAHBIX Jud(epeHIInanbHbIX
YpaBHEHUI N — IO MOPSIAKA C MOCTOSHHBIMU KO3(PPHUIIMEHTAMU B 3aBUCUMOCTH OT BUAA
KOpPHEW XapaKTEPUCTUYECKOIO YPABHEHHUS.

Hamo 4eTko ysCHUTH alrOpuTM NOCTPOCHHSI YACTHBIX PEIICHUN JMHEWHBIX
HEOJHOPOIHBIX Ju(dEepeHITNANPHBIX YPaBHEHUH METOAO0M Toa0opa (METOI0M
HeoTpeAeeHHBIX K03 (UIIMEHTOB), 00OpaTUB BHUMAaHKE HA TO, YTO B TOM CIIydae BU]I
YaCTHBIX PELIEHUH HEOAHOPOIAHOTO YPAaBHEHUS COOTBETCTBYET IIO CTPYKType
3aJJaHHOM MPABOU YaCTH.

Pa3nes: Teopusi BeposATHOCTEH

Jns ycmemrHoro OBJaJACHUS MaTepualioM JaHHOTO pasjesia HeoOXO0JMMO,
IpEXKAE BCEr0, YETKO YCBOUTh OCHOBHBIE MOHSTHS TEOPUHM BEPOSITHOCTEH, OUYECHb
MIMPOKO MCIIOJIB3YEMbIE B PA3IMYHBIX MPUIOKEHUSAX: MOHATHE CIIyYaitHOTO COOBITHS
Y €r0 BEPOSATHOCTH, CyMMbI M IPOU3BEACHUS COOBITUHN, TOHATHUS CTy4aiHON BETMYMHBI
Y 3aKOHA €€ paclpelesICHUs, MAaTEMaTHUYE€CKOr0 OXUAAHUS U JUCIIEPCUH CIIy4alHON
BEJINYMHBI.

Hano moHATh, 4TO BEPOATHOCTH — 3TO YUCIIOBAsI MEPA CTEIEHU BO3MOKHOCTHU
MOSIBJIEHUSI CIIy4ailHOro coObITHS.  3HaTh KIACCUYECKOE, CTAaTUCTUYECKOE M
Tr€OMETPUYECKOE OMNPEAECICHUSI BEPOSTHOCTH, CBA3b M PANIMUME MEXKIY HHUMH.
HecMoTpss Ha BHEHIHIOI MPOCTOTY KJIACCHUYECKOM (OpMyINbl  ONpEeAeIICHUS
BEPOATHOCTH ciy4aiiHoro coObitusi. A: P(A) = m/n, HEMOCPEeACTBEHHBINA MOCYET
qrciia N BCeBO3MOKHBIX MUCXOJI0B UCIIBITAHUSA U M - yncia OJIaronpHusITHBIX UCXO0B
TpeOyeT npumeHeHust Gpopmya KoMOMHaTOpuKU. IIpu 3TOM B KakI0M KOHKpPETHOU
3a/laye HaJ0 MpPOaHAIM3UPOBATh, KAKOW THUIl COEAMHEHHN BO3HUKAET, KOrjga U3
HEKOTOPOI'0 MHOXKECTBA 3JIEMEHTOB M3BJIEKAETCS APYro€ MOJAMHOKECTBO (3TO MOTYT
OBITh pa3MEIICHMs], IEPECTAHOBKU WM coueTaHus). [Ipy BeIYMCIIEHHH BEPOSITHOCTEN
CJIOKHBIX COOBITUH HAJO0 YMETh MPEACTaBUTh UX B BUJIE CYMMBI WJIM MPOU3BEICHUS
(w1 cyMMBbI TIPOU3BEAEHUI) MPOCTHIX COOBITUH M MPUMEHUTh COOTBETCTBYIOILIWE
OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEN.

Hano dyeTko pasznuyaTh THUIBI CIyYallHBIX BEJIWYUH — JUCKPETHBIE U
HENpEephIBHBIE M 3HAaTh OCHOBHBIE 3aKOHBI WX pacrpeaeneHus: (OMHOMHAIIbHBIM,
[Tyaccona, runepreomMeTpruieckuii, 0cCOOEHHO, HOPMAaJIbHBIN 3aKOH pacipeiesICHus).

Jlns onucaHMsl 3aKOHOB PaCHpENEICHUs] HEMPEPBIBHBIX CIyYalHbIX BEIUYUH
MPUMEHSIOT HMHTETPAIbHYI0 (YHKIHIO PpaCIpeesieHUs] BEPOATHOCTEH CITy4dalHOM
BenuuuHbl F(Xx) u mimoTHocTh BepositHocTe f(x). Hamo ycBouTh ompenenenws,
BEPOSITHOCTHBIM CMBIC U CBOMCTBA 3THX (PYHKIUH, CBSI3b MEKy HUMHU U pACUETHBIC
(bopMyIIBI 111 UX ONPEETICHUS.

Hano 3HaTh ompeneneHue, pacueTHble (OpMYyJbl U BEPOSTHOCTHBIA CMBICIH
OCHOBHBIX YHUCJIOBBIX XapaKTEPUCTHK CIy4YalHOW BEIUYMHBI — MaT€MaTHUYECKOIO
OXUJaHUs (CpeaHero 3HauyeHus) W JAUCHepcud (XapaKTepUCTUKH pazdpoca
BO3MOYKHBIX 3HAYEHHUS CITyYalHON BETMYNHBI OTHOCUTEIBHO CPEHErO 3HAUYCHHUS ).

10. Meroauveckue peKOMeHIAUHM ISl MPENoaBaTest

[Ipexxne Bcero, cneayer oOpaTUTh BHHUMAHHE CTYACHTOB Ha TO, 4YTO
MPAKTUYECKHA BECh U3y4aeMblid MU MaTepuail He TpeOyeT Kakou-Inbo CrienuaaibHOu
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(IOTIOJIHUTENFHOM) TMOATOTOBKM W BIIOJIHE MOXET OBITh YCIEHIHO H3Y4Y€H, €Cld
CTYIEHTBI Oy1yT MOCEIATh 3aHITHS, CBOEBPEMEHHO BBIMOIHITH JOMAIITHUE 3aJaHUs U
MOJIb30BaThCs (IPU HEOOXOUMOCTH) CUCTEMOM TIJIAHOBBIX KOHCYJIBTAIIMN B TCUCHHE
KaXKJIOTO CEeMecTpa. Bomenmme B Kypc MaTeMaTHUKWA pa3/ieiibl  SBISIOTCS
KJIACCUYECKUMH, B TO K€ BpPEMsI OHM MPAKTUUYECKU OPUCHTUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE paclpOCTPAHEHUE I PELIEHUs pPa3HOro pojia 3ajady BHYTPU CaMou
MaTe€MaTUKU M NPHUKIAJHBIX 3a7a4. MIX OCBOEHME MOMOXKET CTYJEHTaM JIOTMYECKH
BEPHO, apryMEHTUPOBAHO U SCHO CTPOUTh YCTHYIO M MUCHMEHHYIO pPe€ub, YCHEIIHO
NPUMEHSTh HAKOIUJICHHBIE 3HAHUS B TPO(ECCUOHAIBHOMN JESITEIbHOCTH.

Heobxoaumo ¢ camoro Hayana 3aHATUNA PEKOMEHI0BaTh CTYACHTaM OCHOBHYIO
U JIONIOJIHUTENILHYIO JUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIUCOK BOMPOCOB IS
MOJITOTOBKH K DK3aMEHY .

Ha nepBoMm 3aHATHUU IO TUCHUILIMHE CIEAyeT 003aTEIbHO
MPOUH(POPMHUPOBATH CTYJIEHTOB O BUJIE U (DOPME MPOMEKYTOUHOMN aTTECTALIMH 110
JUCLUIUIMHE, CPOKaxX €€ MPOBEAECHUS, YCIOBUAX I0OMYCKa K MPOMEXKYTOUHON
aTTeCTalllM, MPUMEHSIEMbIX BUJIaX TPOMEKYTOUYHOTO KOHTPOJIS.

CooOpaxeHust 1 peKOMEHJalluu, PUBEICHHbIE B 1. 9 pabouell mporpaMmbl JJis
CTYJIEHTOB, JOJDKHBI OBITh YETKO CQOPMYJIMPOBAHBI M H3J0KEHBl HMEHHO
MPENo/IaBaTesIeM Ha JEKUUAX, IPAKTUUECKUX 3aHATUIX U KOHCYJIbTALHSIX.

W3noxeHne  TEOPETUYECKOTO  MaTepuana  JIOJDKHO  CONPOBOXKAATHCS
WJUTIOCTPATUBHBIMM TPUMEpPAaMHU, THIATEIBHO OTOOpPAHHBIMHU MpErojiaBaTelieM Tak,
YTOOBI TEXHUYECKUE TPYAHOCTU U BBIKJIAJKU MPU PEIICHUH 3a/1a4d HE OTBJICKAIH OT
[JIABHOTO: OCMBICIIEHUS WAEM M CYTH IpUMEHSAEMbIX MeTonoB. Crenyer Bcernaa
YKa3bIBaTh IMPUMEPHI MPAKTHYECKOIO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHSITHSAX
ypaBHEHUI U POPMYIL.

[IpakTryeckue 3aHITHS JOJDKHBI OBITh OpPTraHW30BaHbI MPEMOAaBATEIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BPEMSI Ha MEPUOJUYECKOE BBIMIOJHEHUE CTYJEHTaMU
HEOOJIBIION CaMOCTOATENbHOM pPabOThl B ayAMTOPUM JIA MPOBEPKU YCBOEHUS
U3JI0)KEHHOTO MaTepuarna.

[IpenonaBarenb, BeAyUIMil MPAaKTUYECKHE 3aHATHS, JOJDKEH COIrJIacOBBIBATH
y4eOHO — TEMAaTUYECKHI TUTaH 3aHSATHI C JIEKTOPOM, MCIOIb30BATh €AUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento ciaeayer J00MBAaThCA CUCTEMATUYECKOM HEMPEPBIBHON pabOTHhI
CTYJICHTOB B TEYECHHE CEMECTpa, HEOOXOJUMO BBISIBISATh CHIBHBIX CTYJACHTOB WU
MpUBJEKaTh MX K HAy4yHOU paboTe, K y4aCTHIO B PA3HOTO POJia OJUMIIHATaX H
KOHKypcCax.

CTyoeHT [OJKeH OIlylaTh 3auHTEPECOBAHHOCTh  MPENojaBaTelsl B
JOCTIDKCHUH KOHEUHOTO PE3ysbTara: B MPHOOPETECHUH OOYyYarONTUMUCS MPOYHBIX
3HAHWM, YMEHUI W BJIaJICHUS HAKOIUICHHOW WHGOpMAaIMe s pemieHus 3aaad B
poheCCUOHATIBHON JIEITEIIbHOCTH.
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Ilpunoosicenue 1

CTpyKTypa U coepkaHue JMCHMILINHBI «MaTeMaTuka»
1o HanpasiieHuIo noaAroToBku 13.03.01 «TensiodHepreTuka U TEMI0TEXHUKA»
[Ipoduns noaroToBku «IHeproodecnevyeHue NpeanpusTHD

(bakasiaBp)

n/n

Paznen

CemecTp

Hepeas
CemecTpa

Buasbl yue6Hoii padoThl,
BKJII0Yasi CAMOCTOATEJILHYI0
padoTy CTyleHTOB,

U TPYAOEMKOCTh B Yyacax

Buabl camocrosiTeJibHON padoThI
CtyneHTon

Dopmbl
aTTecTauu
"

J | m/C | Jaé | CPC | KCP

K.P. | KIL. | PP | Pegepar | K/p

3 | 3

IlepBrlii cemecTp

11

BBegenue. Pazgen 1. DjeMeHTbI JIMHEIHOM
anredpsl.

Matpuust u  onpegenutenu. Onepauuud  Haj
MaTpHIIaMHU. TpancrioHupoBaHHAs MaTpHIa.
Onpenenutenu, UX CBOWCTBA U BEIYUCIICHUS.
Boioaua 3adanuu PI'P Ne 1 no nunennoii u
8CKMOPHOIL anzeope u aHaIumuuecKkoul
2eomempui.

+

1.2

OOparHass MaTpuiia W aNrOpUTM €€ BBIYUCIICHUS.
Panr marpuist. [lpuBenenne Marpuipl K
JMaroHaJbHOMY WM TpAalelUUeBUAHOMY BHIY.
Marpuunast ¢(opma 3almCH CHCTEMBI JIMHEHHBIX
aredpandecKux ypaBHEHHUH.

13

Pewienue cuctem JMHEHHBIX YpaBHEHUH METOIOM
Kpamepa, meromom oOpaTHOW MaTpHIBI, METOIOM
I"aycca. Teopema Kponekepa — Kamenmm.

14

Pemenne npou3BOJIBHBIX CUCTEM JIMHEHWHBIX
ypaBHeHHH MeToaoM ["aycca. OnHOpoHBIE
CHCTEMBI JIMHEHHBIX anreOpandeckux ypaBHEHUH

1.5

Pazgen 2. DineMeHTHI BeKTOPHOI anredpsbl.
JIuHeliHble oniepany HaJl BEKTOPAMH, UX CBOMCTBA.
JInHeiHas 3aBUCHMOCTh U HE3aBUCHMOCTh
BEeKTOpOB. ba3zuc cucreMbl BeKTOpoB. PaznoxeHue
BEKTOpa 1o 0asucy.

CkanspHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUSI BEKTOPOB, UX CBOMCTBA.

1.6

Jluneiinsle mpoctpaHcTBa. basuc. CobGcTBeHHBIE
3HAUCHMSI M COOCTBEHHBIC BEKTOPHI MaTPHIIBL.




CamocTosTeabHast padota Nel Ha cemuHape

1.7

Pa3ngen 3. DiaeMeHTBI MATEMATHYECKOTO
aHAJIN3a

YucnoBas nocienoBaTeabHOCTh. [Ipeaen uncnoBoit
[IOCJIEIOBATEIbHOCTH U €ro cBoicTBa. DyHKUHS.
Ipenen gpyukipu. OCHOBHBIC TEOPEMBI O MPEeiax
¢ynkiun.  IlepBblif ¥ BTOpOH 3amevaresbHbBIC
npenensl. CpaBHeHHe OECKOHEYHO MaJlBIX W
OECKOHEYHO OOJBIINX BEJIMYMH. OKBHUBAJIEHTHBIE
OECKOHEYHO MaJIbl€ BEJTUYHHEL.

Boeiiaua 3aganmii PP Ne 2 mo MaTeMaTHYeCKOMY
aHAJN3Y.

1.8

CpaBHeHnEe OECKOHEYHO MalblX M OECKOHEYHO
OoJIPIINX BEJNMYMH. OKBUBAJICHTHBIE OCCKOHEYHO
Majble BEIMUYUHBL. PackpbiTHe HEONPEAEIEHHOCTEH
Pa3IMYHOIO THUIIA

1.9

HempepbiBHOCT,  QYHKIMA B TOYKE U Ha
npoMexyTke, TOYKM pa3pbiBa (QYHKIMH, HX
ki1accudukanms. ACUMNTOTHI rpaduka QyHKINH, X
Ki1accu(uKanms, ycjaoBHs CYIIECTBOBAHHS, METO/IbI
HaXOXJICHHUSI.

1.10

[powsBomHas ¢yHKOuU. ['eomerpuueckuii u
MEXaHU4YeCKUil cMbIcH mpou3BoAHoil. IlpaBuna
mupdepeHrpoBaHus U (GOPMYIBl BBEIYUCICHUS
NpOM3BOIHBIX. Tabiuna NpOW3BOTHBIX OCHOBHBIX
3JIEMEHTAPHBIX (PyHKIMi.

10

1.11

JuddepenunpoBanue 00paTHBIX GyHKIHH,
GyHKUMIA, 3aJaHHBIX HESIBHO, MapaMeTPUYECKH,
JorapupMHIECKOE nuddepeHIpoBaHue.
Huddepennuan. IIpoussoausie u auddepeHnaibt
BBICIIHX TMOPSAKOB. [IpubinkeHHbIC BRIYHCICHUS C
moMOIIbI0 auhhepeHIHaoB.

11

1.12

PackpeITHe HeonpeneneHHOCTeH pa3IMyHOrO THIIA.
IIpaBuiio Jlonurans. dopmyna Teiinopa.
Pa3nokeHns OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH 110
(opmyiie Maknopena. I1puGnmkeHHbIE BEIYHCICHUS
¢ momourpio hopmyisl Telsopa.

12

1.13

OCHOBHBIE ~ TEOPEMBI i depeHInanTbHOTo
WCYHCIICHUS. MOHOTOHHOCTB ¢dyHKIIH,
JKCTpeMyMbl ~ HeoOXoaumble ®  JOCTATOYHBIE
YCIIOBUSI MOHOTOHHOCTH, JIOKQJBHOT'O 9KCTPEMYyMa.

13
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HccnenoBanue BBITYKIOCTH rpaduka (QYyHKIHH.
Touku nepern6da rpaduka GpyHKuum.

1.14

OOmass cxema wHcciaenoBaHHS  QYHKIUH |
nocrpoenusi ee rpaduka. CpolcTBa (QyHKUUH,
HENpephIBHBIX Ha oTpe3ke. Hawubombiiee wu
HavMEeHbIIIee 3Ha4eHHs (YHKIMH Ha OTpE3Ke.
CamocTosiTebHasi padoTa Ne 2 Ha ceMuHape

14

1.15

Pa3zgen 4. MDyHKOUSA HECKOJbKHX IepeMEeHHBIX.
IIpemen m HempepriBHOCTE. OCHOBHBIE CBOWCTBA
HETIPepHIBHBIX (QyHKIWA. YacTHBIE MPOW3BOIHEIC.
Homusiit muddepernnan. I[IponsBomHBIE CIOXKHON
(DYHKITMH HECKOJIBKHX ITEPEMEHHbIX

15

1.16

YacTHble Tpou3BOAHBIE U M (epeHnnats! BRICIINX
nopsaakoB. Teopema LlIBapua.
[TpousBoaHast o HarpaBiIeHuIO. I paineHT.

16

1.17

Kacarenpnas k xpuBoi. KacarenbHas miockocTb u
HOpMaJb K oBepxHocTtu. @opmyina Teitnopa.
DkcrpeMyM (QDYHKIMA HECKOJBKHX TMEPEMEHHBIX.
Heob6xoaumele u JIOCTaTOYHbIE YCIIOBUS
IKCTpEMYyMa.

17

1.18

O0630pHas JEeKIHs

18

00630pHOE MPAKTUYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-
21

Bcero yacoB no aucuuIinHe
B IIEPBOM ceMecTpe

10

14

180

PTP

cam.
pao.

Bro

0ii cemecTp

21

Pasnen 5. UHTerpajibHoe ncyucjiaeHue
ITepBooOpasnas. HeonpeneneHHBI HHTETPAT U €ro
cBoiicTBa. TaOumma WHTETpaoB OT OCHOBHBIX
3JIEMEHTaPHBIX GYHKIHH. Meron
HEMOCPEACTBEHHOIO HHTErPUPOBAHUSI.

Boinaya 3apanmii PT'P Ne 3 o uHTerpajbHOMY
HCYMCJICHUIO

2.2

MHrerprupoBanue ¢ IOMOILBIO 3aMEHBI IEPEMEHHOI,
nmojaBeeHUEM moA 3Hak auddepennmana. Merton
MHTETPUPOBAHHS 10 YaCTIM

2.3

Wurerpuposanue palUOHaIbHBIX JIpobet,
TPUTOHOMETPUYECKHX (GYHKIUH W  HEKOTOPBIX
UppalroOHaIbHOCTEN.

23




24

3agauu, MPUBOASAIINE K MOHATHIO ONPENENEeHHOrO
UHTerpana. YciaoBus UHTerpupyemocTtd. CBoiicTBa
OIIPEJEIIEHHOTO UHTETpaa. Cy1ecTBoBaHUe
nepBooOpa3HOi HemnpepbiBHOW (QyHKInH. Dopmyia
Heprorona-JleiiOHnna. 3aMeHa TNEepeMEHHOH W
UHTCTPUPOBAHUE II0 4YacTaM B OIPEIEICHHOM
UHTErpae

25

[IpunoxkeHus:  ONPEJCICHHOIO  WHTErpajia B
FEOMETPUH U MeXaHuKe (BBIYMCICHHE IUIONACH
IJIOCKHUX (UTYDP, JUIMHBI KPUBOH, 00HEMOB.

2.6

HecoOcTBeHHBIE HWHTETpaibl TEPBOTO M BTOPOTO
pona, uX CBOWCTBA.
CamocrosiTeqibHasi padora Ne 3 Ha cemuHape

2.7

Pasnea 6. O6bikHOBeHHbIe UG epeHINATbHbIE
YpaBHEHHA

OcHOBHBIE IIOHATHA O6I)IKHOBCHHI)IX
JudQepeHIMaIbHbIX YpaBHEHHH (1I.y.) MEpBOro
nopsaka. 3anada Komm, TeopeMa cyiiecTBOBaHUS U
CANHCTBCHHOCTH €€ PCIICHUA Tlonstus OGHIGI‘O nu
YaCTHOTO  peIleHHi, OoO0Iero ¥  4YacTHOTrO
uHTErpanoB. [eoMeTpuueckuii cMmbIcH — oOIIero
uHTerpana a.y l-ro mopsaxa. J[.y. mepBoro mopsaka
c pa3aencHHBIMA u pa3aeTAIOIIIMHUCS
TIepEMEHHBIMH

Boinaua 3aganuii PI'P Ne 4 o a.y.

2.8

OpnHoponHbie A.y. JIuHEHbIE 1.y. IEPBOTO MOPSIKa
Meron BapuauuMyd NPOU3BOJIBHON  IOCTOSIHHOM,
MeToJ IpousBeaeHuil bepHymu.

29

JuddepennnanbHubie YpaBHEHUS BBICIITHX
nopsakoB. OcHoBHbIe NoHsATHs. [locTaHOBKa 3a1aun
Ko, kpaeBoit 3agaun. YpaBHeHUsI, TOMYCKAIOIINE
MHTETPUPOBAHUE METONOM IIOHMKEHHS MOpsIKa.
JluneitHble ofHOpPOIHBIE 1.y. N —T0 mopsaaka. Oomuue
cBoiicTBa pemeHuii. TeopeMa 0 CTPyKType 0OIIero
pelieHHus JMHEHHBIX OJHOPOIHBIX M.y. N -TO
nopsaka. Ilocrpoenne GyHIaMEeHTaIbHONH CHCTEMBI
pelleHui  JUIT  ypaBHEHHH C  IOCTOSHHBIMH
K03 puueHTaMu. XapakTepucTHIecKoe
ypaBHCHHE.

2.10

JluHeliHbIE HEOMHOPOMHBIE J.y. N-TO TOPSIKA.
Teopema 0 CTpykType o0miero pemnieHusi. Meron

10
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noa60pa YaCTHOro peumcHud I pPa3jJInvHbIX
CIICHMAJIbHBIX BUIOB npaBoﬁ YJacCTH.

2.11

JluneitHble HEOMHOPOAHBIE J.y. BTOPOTO MOPSAIKA C
MOCTOSIHHBIMU KO3()(UIIMEHTAMH C MIPOU3BOJILHOU
HENpPEPBIBHOW MpaBod 4YacThlo. MeTon Bapuanuu
MPOU3BOJILHBIX TMOCTOSIHHBIX. KpaeBble 3amaum.
3anaun Ha cOOCTBEHHBIE 3HAUYECHUS
CamocTosiTeJibHasi padoTa Ne 4 B aynuTopun

11

2.12

CucteMbl  OOBIKHOBEHHBIX  au(¢epeHINaTbHBIX
ypaBHeHHid.  OCHOBHBIE  TOHATHA.  PemeHue
HOPMaJIbHBIX CHCTEM JIMHEHHBIX
I depeHInanbHbIX ypaBHEHUH METOJIOM
UCKITFOYCHHSI.

12

2.13

Pasnen 7. Teopusi BeposiTHOCTEH

Beenenne. DnemeHTH KOMOMHATOpHKH. OCHOBHEIE
MOHATHS TeOpUH BeposTHOCTeH. CiyudaiiHbie
coObITHs, ux THIBL. Kiaccuueckoe n
CTaTUCTUYECKOE OIIpEeNICHHs BEPOSATHOCTH, UX
cBoiicTBa. HenmocpeacTBeHHbIN OACUET
BEPOSATHOCTH Ha OCHOBE KJIACCHUYECKOTO
omnpeneneHus. I'eoMeTprdeckast BEpOSATHOCTb.
3amaua brog¢dona. Beizaua 3aganus PI'P Ne 5 mo
TEOPUH BEPOATHOCTEI

2.14

13

Anrebpa coObITH. 3aBHCHMBIC U HE3aBUCHMEIC
coObITHs. YCoBHas BepOSITHOCT. OCHOBHBIE
TEOPEMBI TEOPUH BepoATHOCTEH. DopMyJia NOTHON
BepositHocTH. Popmynsl bepHyiuy, TokanbHas 1
UHTETpasibHas TeopeMsl Jlamiaca.

14

2.15

CnyqaﬁHLIe BCIIMYUHBI, UX THIIbI, ITIOHATHUC 3aKOHa
pacmnpeneneHus ciy4aiiHol BenuduHbl. OCHOBHBIC
3aKOHBl PAaCIpElEIeHUsT JUCKPETHON CllydaliHOM
BEJIMYHMHBI (THIIEPreOMeTPpUIeCKUN, OMHOMHAIBHBIH,
pacnpenenenue Ilyaccona).

15

2.16

YuciioBble XapaKTepUCTUKHU JIUCKPETHBIX
CIIy4alHbIX BEIMYMH. MaTeMaTH4ecKoe 0OXKUJaHue 1
JIUCTIEpCHUsI CITyYalHBIX BEJIUUUH, UX BEPOSATHOCTHBIHN
CMBICJI M CBOMCTBA.

16

2.17

HenpepsiBHas ciryuaiinas BenuunHa. MIHTErpanbHast
¢byHKIHSA pacnpeneneHusl. ITnoTHOCTB
BEpOATHOCTEH. Maremarudyeckoe OXHJIaHHE U
JUICTIEpPCUsl HENPEpBIBHOW CIIyyailHOIl BENMYMHBI.

17
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OCHOBHBIE 3aKOHBI PAaCIpeAETIeHUs HEeTNPEepPhIBHBIX
CllydalfHBIX BEJIMYMH (PaBHOMEPHBIN, HOPMAJIbHBIIL).
CamocTosiTesbHasi padota Ne 5 B ayauropnu

2.18 | IlpenenbHblE TEOpEMBI TEOPHU  BEPOSTHOCTEH. 18
HepaBencrBo UYeObimeBa. Teopema YeObiesa.
Teopema bepnymnu. LlenTpanpHas mnpeznenbHas
Teopema.
Dopma ammecmayuu 19- C)
21
Bcero yacoB no AuCHUNUINHE BO BTOPOM 4 8 144 3 3 cam
ceMecTpe PI'P pab
Bcero yacoB mo AuCHUIUINHE HA IEPBOM Kypce 14 22 324 5 5
PTP cam
pab

26




[Tpunoxenue 2

MUHHCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUMICKOM ®EJIEPALINU
OENIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICILIEI'O OBPA3OBAHU A

«MOCKOBCKHWH NOJTUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

Hamnpasnenue noaroropku 13.03.01
«TEIVIOODHEPTETHUKA U TEIVIOTEXHUKA»

npoQuIb MOATOTOBKH
«JHeproodecneyeHue MpeanpusiTHII

KBanuduxanus (creneHs) BoITYyCKHUKA!
bakanasp

®opma 00ydeHus: 3a09Has

Kadbenpa «Maremarukay

®OH/I
OLIEHOYHLIX CPEJCTB

IIo aucounianHe
MarteMaTHKa

Cocras: 1. ITaciopt ¢oHA2 OLEHOYHBIX CPEICTB
2. OnucaHyne OLIEHOYHBIX CPEACTB:
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIETEHIUIA

Tabmuia 1

«MareMaTHKa»

®T'OC BO 13.03.01 «TenioaHepreTuka v TeMJIOTEXHUKA»
[Tpodune monroroBku «TemnodHepreTnyeckue yCTAHOBKH, CHCTEMbI H KOMILIEKChI»

B npouecce ocBOeHHs JaHHON TUCHUIUIMHBI CTYyIEHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONNEC KOMIIETEeHINH:

CYIITHOCTH TIpo0IIeM,
BO3HHUKAIOIINUX B X0/
npoecCuoHaIbHON
NeATeTbHOCTH; IPUMEHSTh
JUISL MX pa3penicHust
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHMSI, METOJIBI
MaTeMaTHYeCKOTO aHaIn3a
1 MOAC/INPOBAaHMA,
TEOPETUIECKOTO U
IKCTIEPUMEHTATBHOTO
WCCIIeIOBaHHUS

JACIMTUTAH
yMeThb:

peliaTth THUIIOBBIC 3aa4dd II0
OCHOBHBIM pasjieiiaM Kypca
BJIAJIETh:

METOAaMH  MaTEMaTHYECKOTO
aHalM3a W MOJICIUPOBAHMS,
TEOPETHYECKOTO W IKCIICPH-
MEHTAJIHOTO  HCCIICIOBAHHS
MpOoLEeccoB i 3¢ HEKTUBHOTO
peumienust 3amad B cdepe
npodecCuoHaIbHON
JIESITEIbHOCTH

KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHoJorust dDopma CreneHu ypoBHeil 0CBOeHHA
HHIEKC | ®OPMYJIMPOBKA dopmupoBanus OLICHOYHOI' 0 KOMIIeTeH Ui
KOMIIeTEeH N i cpeacrBa**
OIIK - 2 CrnocoOHOCTBIO 3HATh: JeKuus, YO Ba3oBblii ypoBeHb
JIEMOHCTPUPOBATH 0a30BBIE | OCHOBOIIOIATAIOIINE CaMOCTOSITEIbHAS PI'P -BJIQJICCT HABBIKAMHU PabOTHI ¢
3HAHUS B 00J1aCTH TEOPETUYECKHUE MOJIOXKEHUS, | paboTa, 9b OCHOBHBIMH MOHSATHSIMH U METOJIAMH B
€CTCCTBECHHOHAYYHBIX NpeaAyCMOTPEHHBIC CEMUHAPCKUE KP PpaMKax JUCUMIIIIMHBI;
JUCUUIUINH, TOTOBHOCTBIO | IPOrpamMMoil JUCUUIUINHBL, | 3aHITHUS
BBISIBJIATH poOjib W 3HAYCHHUEC OCHOBHBLIX TToBBIIIEHHBIN YPOBEHb
€CTECTBEHHOHAYYHYIO 3aKOHOB €CTE€CTBCHHOHAYYHBIX -CBOOO/THO BJIaJICCT U3yYCHHBIMHU

MaTeMaTHYECKUMU METOJaMU, CITOCOOEH
WX TBOPYECKU MPUMEHHUTH K 3a/1a4aM
MOBBIIICHHOM CII0KHOCTH

**- CokpameHus: opM OI[EHOTHBIX CPEJCTB CM. B nprioxkenn 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«MaremMaTHKa)
Tabmuma 2
HaumenoBanue [IpencraBnenue
No KpaTkas xapakrepucTuka OleHOYHOTO
i OLICHOYHOI'O cpescTBa OLICHOYHOT'O CPEJCTBA
CpEeACTBA B ®OC
1 | KonrponbHas CpenctBo IpoBEpKH YMEHUN npuMeHaTh | Komrmuiekt
(camocTosATEIBHAS) MOJIyYEHHBIC 3HAHUSA JIJIS PEIICHUS 337]a4 | KOHTPOJIbHBIX
paboTta ONpeAeNIEHHOr0 THMa MO TeMe WU | 3aJaHHil 1o
(KP) pazneiy BapuaHTaM
2 | PacuerHo- CpenctBo npoBepku yMeHuil npuMeHsaTs | Komruiekr — 3amaHuit
rpaduueckas paboTa | MOJy4eHHblE 3HAHHMS IO  3apaHee | AJs BBITIOJTHEHUS
(PT'P) ONPEAECICHHON METOAMKE JUISl PELICHUS | pacyeTHO-
3aJa4 WIM 3aJaHui 1O MOAYJI WM | rpaguueckoil paboThl
JUCLUILIMHE B LIEJIOM.
CpencTtBo KOHTpOJIL, OPraHU30BAHHOE
Kak creruajibHas Oecena
MeJaroruyeckoro paboTHHKA c
VYcerHblii onpoc o0ydJaronmMcsi Ha TEMbI, CBSI3aHHBIE C Bomnpocsl o
3 cobecenoBaHue, n3y4aeMou JTUACIUTUIMHOM, 5 TeMam/paszenam
(YO) PacCUMTaHHOE Ha BBIACHEHHE O0bEMA JUCLUILIAHBI
3HAHUU oOyuJaroierocs o
OIpeieICHHOMY pazzeny, TeME,
npobJieMe u T.1.
Cucrema CTaHIapTU3UPOBAHHBIX
Tect 3a]1aHud, HO3BOJIAOTHAA DoH TECTOBBIX
4 aBTOMAaTU3UPO o
(T) 3aJlaHui
BaTb MPOLENYPY U3MEPEHUsi YpPOBHSA
3HAHUU U YMEHUHN 00yJaromerocs.
5 Ox3ameHanmoHHble | CpeacTBO NPOBEPKM 3HAHWUM, YMEHUM, | DK3aMEHallMOHHBIE
OmIeTH HaBBIKOB. MOXET BKJIIOYATh KOMILJIEKC | OMJIETHI.
(Ob) TEOPETUUECKUX BOIIPOCOB, 3anay, | [llkanma oneHuBaHus u
MPAKTUYECKUX 3aJJaHHI. npoueaypa
MPUMEHEHHSL.
[IpomexyTouHas Ok3ameH (D) 1) yctro (V)

arrecranus (ITA)

2) nuceMmenHo (I1)




OdopmiieHue u onmucaHue OLEHOYHBIX CPEICTB
1. Oxk3aMeHaIMOHHBbIE OUJIETHI

1.1. Haznauenue: Mcronb3yroTcs i POBEACHHS MPOoMexyTouHoM artectanuu (ITA) o
IUCHUIIINHE «MaTeMaTHKay.
1.2. PernmameHT 3k3aMeHa: - BpeMsi Ha TOATOTOBKY TE€3MCOB OTBETOB - 710 45 MHUH.
- Crioco® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. llIxana orleHUBaHUS:

«OTIUYHOY»- €CTTU CTYACHT INIyOOKO U MPOYHO OCBOMII BECh MaTepUa MPOTPAMMBI
oOyueHus1, HCUepIbIBAIOLIE, TOCIEI0BATENIFHO, IPAMOTHO U JIOTUYECKU CTPOMHO €ro u3jiaraeT, He
3aTPyIHSETCS] C OTBETOM IPU M3MEHEHHH 3a/IaHus1, CBOOOIHO CIIPABIISICTCS C 33Jja4aMy U
MPAKTUYECKUMHU 3a/IaHUsIMU, IPABUILHO 0OOCHOBBIBAET MPUHSATHIC PEIICHHUS.

«Xopoo»- eciy CTYJAEHT TBEPAO 3HAET IPOrPAMMHBIN MaTepHall, FPAMOTHO U 110
CYIIECTBY €0 U3JIaraeT, He JOMyCKaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, BIAJEET
HEO0OXOUMBIMHA YMEHHSIMH U HABBIKAMU TIPY BHITIOJTHCHUH MTPAKTUYCCKHUX 3aJaHH.

«Y10BJIETBOPUTEIBHO» - €CIIA CTYJIEHT OCBOMJI TOJIbKO OCHOBHOM MaTepHal IporpaMMbl,
HO HE 3HAET OTJEIBHBIX TEM, JOIYCKAaeT HETOYHOCTH, HEIOCTATOUYHO NIPABUIIbHBIE (POPMYITUPOBKH,
HapylIaeT MoCIeA0BaTeIbHOCTh U3NI0KEHUSI IPOrPaMMHOTO MaTepHala 1 UCIIBITHIBAET
3aTpyAHEHUS B BBHITIOJIHEHUH MPAKTUYECKUX 3aaHUMH.

«HeynoB/1eTBOPUTEILHO)» - €CIIA CTYJICHT HE 3HAE€T 3HAYUTEIIbHOI YaCTH MPOTrPaMMHOTO
MaTepuaia, JOIyCKaeT CepbE3HbIE OMTUOKH, ¢ OOJBIIMMHE 3aTPyTHCHUSMH BBIITOTHSICT
MPAKTUYECKHE 3a/1aHUS.

Kaxxnoe 3amanue sk3aMeHAIMOHHOTO OMiIeTa OIICHUBAETCs OTIeIbHO. O0MIei oreHKoH
SBIIETCS CpeIHEE 3HAUCHUE, OKPYTIEHHOE J0 IEJIOT0 3HAYCHHUS.

KoMIUTIEKTBI PK3aMEHAIMOHHBIX OMJICTOB BKIFOYACT MO KaXKIoMy pazaeny 25-30 Omietos
(XpaHsTCs B LIGHTPE MaTeMaTHYECKOro 00pa3oBaHus).

TunoBbie BApUAHTHI OWJIETOB MPHJIATAIOTCS.

MUHUCTEPCTBO HAVKU U BBICILIETO OBPA30BAHMS POCCUNCKOIM ®EIEPALINA
OENEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE VUPEXIAEHHWUE BBICIHET'O

. OBPA30OBAHUA .
«MOCKOBCKHNH NOJMTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)
®daxynpTeT 0a30BBIX KOMIIETCHIINH, Kadenpa MaTeMaTHKH

Hucrummmaa  «MaTtematukay
Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 2

x—>—-1 Xx+1
Haiimute skctpemymbl yHkmn — y = x* — 2x2,

1. Omnpenenurenu u Ux cBoiicTaa.
2. Pemmth MaTpuyHOoe ypaBHeHHe XB = A,ecmm A = (1 2) B = (_1 2).
’ 2 17 0 12
3. Haiitn mpousBoHy0 QyHKIMH, 3aJaHHON TApaMETPHIECKA X = 1+tt3 , Y= 1+tt3.
4. Haiitu npenen GyHKIUN lim L3502
5.

VYTBep:kIeHo Ha 3aceqanuu Kadpeapsl «Matematukay « 28 » mas 2019 r., nporokon Ne 10

3aB. kadeapoii I'.C. XykoBa / /
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MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHM S POCCUMCKON ®ENEPALINA
OENEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE YVUPEXJIEHHWUE BBICIHET'O
. OBPA30BAHUA .
«MOCKOBCKHUH TOJIMTEXHUYECKUHU YHUBEPCUTET»

(MOCKOBCKHWH IOJINTEX)

®DaxynpTeT 0a30BBIX KOMIICTEHIIHH, Kadeapa MaTeMaTHKA
Hucrummnaa  «MaTtematukay
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Jlunerinas komOuHanus BekTopoB. basuc. Koopaunarel BekTopa.
o xl + sz = _1
2. Pemmth cucteMy METOIOM OOPAaTHON MATPUIIBI .
le - 3x2 == 12
3. Tlokasare, uto Bektopel m = (1,—1,2), n=(2,0,3), p=(—2,—1,1) obpasytoT 6a3uc B
MIPOCTPAHCTBE.
4. Haiinute skctpemyMsl ynkuun — y = x* — 2x2,
5. HaiiTi 9acTHBIE IPOU3BOIHBIE BTOPOTO mopsaka pynkiuu z = cos( x3 — 2xy), ybenurscs,

UTO Zyy = Zyy.
VYTBepkIeHo Ha 3aceqanuu Kapeapsl «Matematukay « 28 » mas 2019 r., mporokon Ne 10

3aB. kadenpoit I'.C. XyxonBa / /

MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHMS POCCUMCKON ®EJEPALINUA
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE VUPEX/IEHUE BBICIIEI'O
_ OBPA3OBAHUA
«MOCKOBCKHWH INOJIUTEXHUYECKHUU YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHH, Kadeapa MaTeMaTUKA
Hucrummmaa  «MaTtematukay
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN Ouiter Ne 1

1. JluneiiHble onHOpoAHbIE AU(GepeHlnaabHble ypaBHEHUs N-ro mopsaka. OOuue cBoicTBa
pewennid. [loHsTHEe (QyHAAMEHTANBPHONW CHUCTEMBl pPELICHWH JIMHEHHBIX OJHOPOAHBIX
b depeHIIMaTbHBIX YpaBHEHUIN

o .6 .
2. BpbrunciuTh onpeneneHHbIH HHTETpal fo 3 sin® x cos x dx.
3. VYkaxkute, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS CXOISAITIMCS

[ Vxdx, [ x73dx, [ VxSdx.

Pemute 3amauy Komm: y = 2xe* +y, y(0) =0.
Haiitu BepoaTHOCTH pabOTHI SMEKTPUUECKON 1IN, H300paKEHHON Ha PHUC., €CIIM BEPOATHOCTH PabOTHI
KaXJ101r0 U3 HE3aBUCHUMO pa60TaIOIJ_[I/IX QJICMCHTOB LICIIKM paBHA p=09

I

L1

S

L]
VYTBep:kIeHo Ha 3aceqanuu Kadpeapsl «Matematukay « 28 » mas 2019 r., nporokon Ne 10

3aB. kadeapoii I'.C. Xykosa / /
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KoMmiiekThl TeCTOBBIX 3aJaHUN M KOHTPOJIbHBIX padoTt (KP)
3aganus qs oueHku komnerennuu OIK-2

10 IUCIOUITJIIMHE MatemMaTuka
(HaMEHOBaHHE JAUCLUILIMHBI)

1-b1ii cemecTp

1. Haiitu 3Hauenust MmatpudHoro MHorowiena F (A)

— .3 2 _ (-1 0
f(x) =—x>+2x x+3,A—(3 2)

-2 0 8 1 -5
-1 7 2 4

-8 2 -6 -3 -13

11 -3 13 5 17

2. HaiiTi panr MaTpuIsl MpUBEASHIEM K CTYTIEHIaTOMY BUIY

1 2 1
3. BprunucnuTh onpenenuTens NPUBEACHUEM K CTYIIEHUaTOMY BHLY 3 -5 3
2 7 -1
4. Haiitn MaTpuity, oOpatHyo AaHHOH (a). Pemmth MaTpuyHoe ypaBHeHHE (0)
1 2
1 -2, _(-2 3 5
w35 3 oy D=3 49

5. Pemutsb cucreMy ypaBHEHHH. YKa3zaTh 0OLIee U OJHO YaCTHOE pelIeHue (a).
Pemnts cucreMy ¢ moMoribo o0paTHoi MaTpuilsl u o hopmynam Kpamepa (6)
4x; +9x, —5x3 —8x, =5 X1+ 2x,+x3=5
(a) {le + 7x, — 2x3 —4x, = 4 (0) {le —5x, + 3x3 = -7
2x1 + 5% + x3 +3x4 =3 2x1 + 7x; —x3 =13

1. Pacnicarhb pasjioXeHue BEKTopa X 110 BEKTopam p, 4, T
%=1{5-121)}, 5 =1{1,-3,0},d ={1,-1,1}, 7 = {0,-1,2}
2. KosumvHeapHbI JIM BEKTOPHI P U §?

d ={2,0,1}, b={-231}, =23 +2b,§=3d—2b

3. BBIUMCIHTE IIOMIAb apaluIeIorpaMMa, TIOCTPOEHHOTO Ha BEKTOpax d ¥ b @ — yron Mexay
BEKTOpaMHU P U §

- a2 > 7 - a5 T
a=2p+qb=p—-3q, Ipl=21ql=2  a=

4

1. YucnoBas nocCaCa0BaTCIIbHOCTD. Hpez[en YHCIIOBOI IOCJICA0BATCIIBHOCTH. beckoneuno maibie u

OECKOHEUYHO OOJIBIINE TTOCIEN0BATEILHOCTH. Yuciio e.

N tgx
Hatiti nmponsBogHyto ¢GyHKIHH Y = s

3. Jlans! BexTOpbI d = (2; 3),b = (1;-3),é = (-1;3). I[1py KaKoM 3HaUYEHUH Q BEKTOPHI P = d + al?,ﬁ =

d + 2C KOJUIMHEAPHBI.

1. Haiitu Ipon3BOIHYIO Yy

a)y = arctg® ln% 6)y = (Vx)
3
B)sin(x—Zy)+x7=7x nNx=etcost,y=elcost

2. Haiitu lim (l - )

x—oo \X  arctgx
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— 21
3. [IpoBecTH MOTHOE UCCIIEA0BAHKE M MOCTPOUTH rpaduk f(x) = x* + =

1. BbIMHCIUTD NPEACIIHL:

2ntl_gn-1 sin 3x
1. lim =———— 2.lim—= 3. lim (1 — 3x)°®7*
nooo 3M+245M x>0 1—e*? x—>+0( )
2. BBIYHCITUTD TIPOM3BOIHEIE:
coS 6Xx 1
1.y =———2. y = arctg? +sinln2x
y 3sin(12x+1) y g Vi1-2x2
X+4 2
1. IToctpouts rpadhuk: y = —; y =
p pad y x+2 "' y Vx+2
2. Haittu npenensbi:
(2-n)2—(1+n)? Vn+z-Y8n3+3

1) lim 2)lim

n-oo (14n)2—(2-n)2 n—w Un+s5+n

3) lim (2"2+3)n 4) limn(Vn? +1-n)

n-oo 2n2+1

0,x<-—m
3. HccnenoBars Ha HENPEPHIBHOCTH M BBIMOJIHUTE YEPTEK: Y = {sinx,—m < x < 0

m,x =0
DOYHKIHMH HECKOJbKHUX MepeMeHHbIX

HaiiTn 4acTHbIe MPOM3BOIHBIE BTOPOTO MOPAKA, YOEIUTECS, UTO Zyy = Zyy

1.z=eXY 2z=cos(x3—2xy), 3.z=+/y?—2x, 4.z=In(xy—x?%), 5z=""2

6.z =ctg(2x +3y), 7.z =sin(x?y), 8.z=e*”, 9.z=xcos?y,

Hatitu rpaguent ¢pyaknun z = f(x,y) B Touke My(xq, Vo)
1Lz=%, My46); 2.z="1Y
' VA ' axy

z =x3—3y%x, My(3,2).
HccnenoBath Ha SKCTpeMyM QYHKIUIO
1. z=x*—x+y%+2y, 2. z=2x*+xy —x +y?,
3. z=x%—-2x+4y — y?, 4. z = x? — 3x + 3y% + 4y,
5. z=x%4+y%+ 4xy.

3

CMo(L,-1); 3.z=%, Mo(2,-2);

10. z = y? sin? x.
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TecToBOE 3a1aHUE 10 KOMILJIEKCHBIM YHCJIAM

3AJIAHHUE 1
YcTaHOBUTE COOTBETCTBHE MCKAY KOMIIJICKCHBIM YUCJIOM U €T0 MOAYJICM.
1 1-i 2V2
2 24 2i V2
3 -3+ 4i 2
4 V3-—2i 5
5 V7

3AIAHHUE 2
JleiicTBUTENbHAS YacTh KOMIUIEKCHOro uncna (3 — 2i)? pasna

BAPUAHTBHI OTBETOB: 1) V13 2)5 3) 13  4) 9.

3AJIAHUE 3

Ha PUCYHKE IpE€ACTABJICHA TCOMETPHUUCCKAA WIJIIOCTPAA KOMIIJICKCHOI'O YUCJIa Z = X + ly Torna

TPUTOHOMETpHUECKasi opMa 3aIUCH ITOTO YHCIIa UMEET BUJT

YA
1/2 £
0 B2 X
‘ Otser | |
3AJIAHME 4
BexTop, cOOTBETCTBYIOLINI CyMMe KOMIUIEKCHBIX yKcen z; = —1 +iu z, = 2 — 3i, nzodpaxeH
Ha PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
Yy
A, A
2
1) ’ ) ik 3) y 4)
1
ir— | 1 S
-T 0o x 0 T 0 X 0 x
-2
3AJJIAHHUE 5
JlaHbl 2 KOMIUIEKCHBIX YUCNIA Z{ U Z.
YA y
20l
ran > -
e X
z 2

1
Torna apryment npoussenenust arg(z,2,) (B rpagycax) paBeH

‘ OTtser
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3AJIAHME 6
JTaHbl 2 KOMIUIEKCHBIX YHCIIA Zq U Zy.
YA YA

Z;

120°

N I
0 X

Torna apryment otnomenust arg( z,/z,) (B rpajycax) paBeH
‘ OTtBer

3AJAHHUE 7
Haiiti MoTysThb KOMIUIEKCHOTO 4Hcla Z, ecnu Imz = 3,a arg z = arcsin(3/5).
‘ Otser

3AJIAHHUE 8

Z[aHO KOMILJIEKCHOE 4uciio Z = 2 + V5i. YcTaHOBHUTE COOTBETCTBHUE MCXKAY olcpalusiMHU HaI
AAHHBIM YK CJIOM M PE3YJIbTATaAMU MX BBIIIOJHCHM.

1 2z 2V/5i
2 Z/|z| 4
3 z+Z 9
4 zZ—2Z 2 5 .
s
3AJIAHME 9
Haiitu 3HaueHuss KopHs 3\/ —1. IToka3ath UX Ha KOMILJIEKCHOM IJIOCKOCTH.
‘ Otser
3AJIAHME 10
80
Ilycte z = V2 + iﬁ. Brraucoute (E + lﬂ) .
2 2 2 2

BAPUMAHTBI OTBETOB: 1) -1  2) 1  3) 240 4) —2%0,

2-0ii cemecTp

ITIo nHTErpasam
Beruucaurtes HeonpeaeJaeHHbIe I/IHTeraJILI

L[;5% 2fx-27dx  3.[e*cosxdx 4 fxz & 5[ xcos3xdx
+1 in3
6./ 7. [l dx 8 [Eldy 9 [ —"—— 10 [T lax

qunchTb onpenenennme I/IHTeraJ'IbI
1.f 3sin’xcosxdx 2. f 3.f01(x — De*dx 4. fl

5 fﬁ dx
\/1+3 x7tinx " J1 144/3x-2

2 1+x2 1x2+2x \/— x3 ” _
f‘zarctgx 7 fl (3x+5)2 8. fo x2+1 dx 9-f0 de 10. fo V4 — x2dx

HecoO0cTBeHHBIE HHTETPAJIBI
1. Vkaxure, Kakoi 13 HECOOCTBEHHBIX UHTETPAJIOB SIBJISETCS CXOSAIINUMCS

© © _ ©
Jy Vxdx, [ x73dx, [ VxSdx.
dx
2. BBIYHCIIUTS HHTETPAI, YCTAHOBHTE €r0 CXOMUMOCTE HITH PACXOTMMOCTD | o Tie?
X

3. BounciauTh HUHTCrpajl, YCTAHOBUTD €T0 CXOAUMOCTD WJIN PACXOUMOCTD fl Inxdx
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4. BLIYHCITMTL HECOOCTBEHHBINH HMHTErpan [ Oa %, YCTAHOBUTH €0 CXOJUMOCTh WJIH
pacxoauMOCTb.

5. BBIUUCIUTh HECOOCTBEHHBIN HHTETPAT f_ll i—i, YCTaHOBUTH €TI0 CXOAUMOCTD HIIN
PacxoUMOCTb.

o 1dx
6. Brruucautrs HecOOCTBEHHBIN HUHTErpal f 0 x_3’ YCTAaHOBUTH €T0 CXOAUMOCTD HUJIN paCXOAUMOCTb.

TecToBoe 3a1aHue 110 00LIKHOBEHHBIM JH (¢ epeHIHATBHBIM YPABHEHUAM

3AJIAHHE 1.
YCTaHOBHTE COOTBETCTBUE MEXy HOMEPOM yPaBHEHHS U €I0 TUIIOM
1) xy'+2y =x*sin2x 2) (1+y?sin2x)dx —2ycos?xdy =0

3) y' _473;: 2x.[y 4) yV3 + 2x%y = x,/3 + 2y2.

- YpaBHEHHUE C Pa3ACIsIFOIIUMUCS TePEMEHHBIMH,
- nuHelHoe nuddepeHmaibHoe ypaBHEHHE,
- YpaBHEHHE B MOJIHBIX U depeHimanax,
- ypaBHeHue bepHyun,
- YpaBHEHUE, IPUBOJISAIIEECS K OJTHOPOTHOMY.
3AJIAHHUE 2.
Jlano ypasnenue nepsoro nopsiaka (5xy? + x3)dx — (y? — 5x%y)dy = 0 B dopme, conepsxaeit
muddepenmmansl. [IpuBenuTe ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOIHOM.
OtBet |
3AIAHHUE 3.
Jlano nuddepenumansuoe ypapuenne y' = (2k + 3)x*, Torma ¢pynxuus y = 2x° sBisercs ero
pemieHreM npu k, paBHOM:

| OtBer | |
3AJIAHHUE 4.

OOwwmii uaTerpan quddepeHnuanbHoro ypasenus y2dy = % UMeEeT BH/]I

‘ Otser ‘ ‘
3AIAHHUE 5.

VYKaKUTe  HWHTCTPAIBHYID  KPUBYHO  pemieHus  3agaun  Komm s OOBIKHOBEHHOTO
muddepennmansHoro ypasaens xy =y —1;  y(1) = 2.
yA

N ®

0 X
-1

BAPUAHTBI OTBETOB: 1)A 2)B 3)C 4)D.
3AJTIAHHUE 6.
Jlano nuddepennuatbHOE ypaBHEHHE BTOpOro mopsaaka y = x2? + x. Torma obuiee pelnenue

YpPaBHEHUS UMEET BUJL
BAPUAHTbBI OTBETOB:

1)y=%x4+§x3+61x+C2 2)y=1—12x4+%x3+6'1x+6'2

3)y =ix4+§x3 +Cx+C, 4 y=6x*+2x3+Cyx.

3AJIAHUE 7.

Pemenne 3agaun Komm  y” =2x+1, y(0)=y'(0)=0  umeer Buz
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BAPUAHTBI OTBETOB:
x3

1)y=x3—3+x2 y=75+
3AJIAHME 8.

Jlano muddepeHmansHOe ypaBHEHHE BTOPOTO TTopsanka 2xy —y = 0, Toraa ero obuiee pereHue
HUMECT BU .

‘ OtBet ‘ ‘
3AJJAHME 9.

Jlano nmddepeHnmanbHOe ypaBHEHHE BTOPOro mopsaaka Yy ctg4dx + 4y = 0, Torma ero obiiee

peLIeHNe UMEET BHI
BAPUAHTBI OTBETOB: 1)y = 0,25C;sin4x+C, 2)y=—Cycos4x+C,

2 3

_x 2 _x
Y 3)y—6+x 4)y—2 X.

)y =C;sindx +C, 4)y = —C;sindx + C,.
3AJIAHME 10.
KopHu xapakTepucTH4ecKoro ypaBHeHUs paBHbl ki =k, = —1, ksq =12, TOraa

(dbyHIaMeHTaNnbHas CUCTEMa PelIeHUH JTMHEHHOTro 0IHOPOAHOTO MU PepeHIINaIbHOTO YpaBHEHUS C
MOCTOSIHHBIME KO3 uiineHTamMu OyeT UMETh BUJT
BAPUAHTbBI OTBETOB:

1)y, =¢€% y,=e**, y3=cos3x, y,=sin3x

) y1=e*, y,=e?, y;=¢e¥ y,=e

3) y=¢€% y,=e*, y;=cos3x, y,=-sin3x
4) yr=e*, y,=xe*, y;=e?, y,=e
3AJJAHUE 11.

KopHu xapakTepucTH4YecKOro ypaBHeHMs paBHbl k; =k, =5, ks, =51 1i. Torna obmee
pelieHne  JMHEHHOTO  OXHOPOAHOro  Au((depeHIHaNnbHOTO  YPaBHEHHS C  [MOCTOSHHBIMH
KodpuureHTamMu OyeT IMETh BUJL:

‘ Otser ‘
3AJIAHME 12.

W3BecTHa ¢yHAaMEHTaNbHas CHCTEMa PEUICHUH OJHOPOTHOro JMHeWHoro auddepeHmanbHOro
ypaBHeHMs: y; =1, Yy, =x, V3 = x2. Torma4acTHOE pelIeHHE yPABHEHHS, yIOBIETBOPSIONIEE
HavyaneHbIM yenoBuam y(0) = 2, y'(0) = —1,

y'(0) = —2, paBHO:

BAPUAHTbBI OTBETOB:

)y=2+x—x* 2)y=2-x—-2x*> 3)y=2-x—x*> 4)y=2-—x-—0,5x>
3AJIAHME 13.

GOyakmus Yy = Ce* + Cyxe* sBusgeTcs  OOWMM  peIIeHWEM  JIMHEWHOTO  OJHOPOIHOTO

mupdepeHINaTbHOT0  ypaBHEHUS C TIOCTOSSHHBIMHU KO3 uIMeHTamu, TOra  €ro
XapaKTEPUCTHUECKOE YPABHEHHE UMEET BUJ
BAPUAHTBI OTBETOB:

Dk?*—-1=0 2) k—k=0 3) k*+2k+1=0 4) k*-2k+1=0.

3AJIAHHUE 14.

O61mmee pemenne auddepenuansHoro ypasaenus y + 4y + 3y = 0 umeer Buj

| OtBer |
3AJTIAHHUE 15.

YacTHOMY pEIIeHHIO JMHEHHOro HeoAHOPOAHOro aud(epeHIMaIbHOTO ypaBHenus y — 3y +
2y = 2x — 1 1o BUIy €ro mpaBoi 4acTU COOTBETCTBYET (GYHKIUS

BAPUAHTBI OTBETOB:

1)y, =Ax>+Bx 2)y,=Ax+B 3)y,=Ax 4)y,=Ax*+Bx+C..

3AJIAHHUE 16.

JlaHo nuHeHoe HeoJHOPOoAHOE MU PepeHIIaTbHOE YPaBHEHUE ¢ TOCTOSIHHBIMU KO3 PHUIIMEHTaMU
2y " +y' +2y =xe*sin2x. 3anucath BUJ YAaCTHOTO pEHIEHHS C HEONpPeIeTIeHHBIMU
koa¢pduLreHTaMu
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‘ Otset ‘

3AJJAHMUE 17.

JlaHo nuHeiHOe HeoAHOPOAHOE D (depeHIaTbHOE YPABHEHHE C TIOCTOSHHBIMU KO3 QHIIHCHTAME
y" + 4y = 2ctg2x. B xakoM Buje ciefyeT UCKaTh YACTHOE PellleHHe HEOIHOPOJHOTO yPaBHEHHS
METOJIOM BapHaIlMK [POU3BOJIBHBIX MIOCTOSHHBIX ?

‘ Otser

3AJJAHHUE 18.

Pemenue kpaeBoii 3amaun y" = 2x + 1, 0<x<3 y(0)=1, y(3)=9/2

UMeeT BH[

x3  x? x3  x? x3
BAPUAHTBHI OTBETOB: 1)y=?+?—3x+1 2)y=?+7—3x+1 3)y=?+
x2 1

3 2
Z-Zx+1 Ay="+T+2x+1

2 3
3AJJAHHUE 19.
OOmee penienne cucteMsl TudQepeHInaIbHbIX YPaBHEHUN {yl, = 3y,,
Y2 =2Y1 = Y2
UMeeT BUJ
BAPUAHTBI OTBETOB:
N Y1 = Cre 2 + Ce ™,
3 - Cie™ + Coe™) Y1 = Cre™ + Cpe™,

TecToBoe 3a1aHHe 110 TEOPUU BEPOSITHOCTET

3AJIAHHUE 1

KonndecTBo crioco00B pacnpeaesieH s TpeX MPU30BbIX MECT B OJIMMITUAJIC T10 TECOPUH BEPOSTHOCTEH
cpenu 10 y4acCTHMKOB paBHO

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

3AJIAHUE 2

W3 ypHBI, B KOTOpOI HaxoasaTcss 6 Oenblx M 4 YepHBIX IIapa, U3BIEKalT Hayaaudy 2 miapa. Torna
BEpPOSITHOCTH TOTO, YTO 00a mapa OyayT OeabIMH, paBHA

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

3AJIAHHUE 3

B xpyr paguyca R OpormieHa Touka. Torza BeposSTHOCTh TOTO, UTO OHA TOTMAJIET B 3alITPUXOBAHHYIO

o0s1acTh, paBHa
Y

1/’

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

3ATAHUE 4

HecoBmectHbie coObiTust A, B, C He 00pa3yloT MOJIHYIO TPYIIY COOBITUH, €CIM MX BEPOSTHOCTU
paBHBL:

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).

3AJAHHME 5

Bpocatot 2 Mmonetsl. CoObiTust: A - Tep0d Ha epBoil MoHeTe, B- nudpa Ha BTOpoil MOHETE ABISIOTCS:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMH  2) COBMECTHBIMU
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3) He3aBUCUMBIMH  4) 3aBHUCHMBIMHU.

3ATIAHUE 6
Crynent 3Haet 20 BorpocoB mporpammbl u3 30. Toraa BeposSTHOCTh MPABUIILHOIO OTBETA Ha 3
BOIIpOCA paBHA
BAPUAHTBI OTBETOB: 1)57/203 2)8/27 3)19/75 4)146/203.
3AIAHHUE 7
B nepBoii ypue 6 Oenbix U 8 4epHBIX IIAapoB, BO BTOPOi 7 OenbIX W 3 YepHbIX mmapa. M3 Haynady
B35ITOM YpHBI BBIHYT 0/1MH 11ap. Torna BeposTHOCTh TOT0, YTO ITOT IIAP OKAKETCs OeIbIM, paBHA
‘ OtBet ‘
3AIAHUE 8
CoObiTe A MOXXET HACTYNUTh JIHMIIb MPH YCIOBHH MOSBICHHS OJHOTO U3 2-X HECOBMECTHBIX
coObITHl B 11 B,, 00pa3yronux noyinHyo rpymmny. M3sectHsl BepositHocTh P(B;) = 2/3 W yCIIOBHBIC
BepositnocTn Pg (A) = 1/3, Pg,(A) = 2/5. Torma BeposATHOCTL COObITHA A paBHa
BAPUAHTBI OTBETOB: 1) 16/45 2)28/45 3)22/45 4)17/45.
3ATAHHUE 9
JluckpeTHas ciiyJaiiHas BeTUYMHA 33a/laHa 3aKOHOM paclpeieNieHus] BEpOsSTHOCTEN

X 1 3 )

P 01 03 0,6
Torna e€ pyHkums pacrpeneneHus BepostHocTeil F(x) umeer BU

BAPUAHTHI OTBETOB:
0 npu x <1 (0,1 npu x <1
)03 mpn 1<x<3 )04 mpu 1<x<3
DF® =306 npu 3<x<5 DFO=391 ,pu 3<x<s5
1 npu x>5 0 npu x >5
0 npu x <1 (0 npu x <1
)01 mpm 1<x<3 )01 mpu 1<x<3
) FM =304 mpm 3<x<5 DFD=303 mpu 3<x<5
1 npu x>5 0,6 npu x > 5.
3AJJIAHHUE 10

HenpepriBHasi ciywaiiHasi BeTM4MHA 3a/1aHa HHTETPAIbHON QyHKIMEH
0 npu x <0,
pacnpenenenus seposatHocteii F(x) =<x%2/9 npu 0<x < 3,
1 npu x> 3.
Torya mIOTHOCTh BEPOSITHOCTEH [ (X) MMeeT BHUJT
‘ Otser ‘
3AJJAHHUE 11

f(x)

)

. 0‘ 2a
I'paduk mnoTHOCTH BeposITHOCTEH f (X ) MOKa3aH Ha pucyHKe. Toraa 3HaueHue a
paBHO
BAPMAHTBHI OTBETOB: 1)05 2)1 3)vV2 4)2.
3AJIAHME 12
JluckpeTHas ciydyaiiHasi BEJIMYMHA 3aJaHa 3aKOHOM PaCIpeIeICHUs] BEPOSTHOCTEH
X 0 1 3

P 0,2 0,3 0,5
Torga e€ MaTeMaTHYECKOE OKUJAHUE U AUCIEPCUSI pABHbI
‘ Otser ‘
3AJIAHME 13
BepositHocTs mosiBienust coObitust A B 30 HE3aBUCHMBIX HMCTBITAHUSX, MPOBOJAMMBIX 1O CXEME
bepnynnu, pasaa 0,6. Toraa aucnepcus ducia MosiBISHUI 3TOTO COOBITUS paBHA
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BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHUE 14

HemnpepsiBHas ciydaifHas BeIMUMHA pacrpesencHa paBHOMepHO Ha uHTepBasie (6, 10). Torma eé
MaTEMaTHUECKOE OXKUAAHUE U AUCIIEPCHUS] COOTBETCTBEHHO PaBHbI

‘ OtBet ‘ ‘
3AJJAHHUE 15

HenpepbiBHast cnydailHasg BenuMuuMHa X TMOJYMHEHA HOPMAJIIBHOMY 3aKOHY pACHpPENCIICHUS C
MatematudeckuMm oxunanuem M (X) = a = 20. BepostHocTh e€ monananus B uatepBan (20, 25)
‘paBHa 0,4. Tor;‘[a BEPOSITHOCTH €€ nonajianus B uHTepsan (15, 20) paBHa ‘

Otser

OneHka «0TJIIMYHO» BbICTABIsETCS CTyAEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOIIO» - 3a HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OILICHKA «YJIOBJIETBOPUTEIHHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYIOBJIETBOPUTEIBHO - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

KoMmmuiekT BonpocoB K 3k3ameny (YO)
JUHEMHAS 1 BEKTOPHASI AJITEBPA

Matpu1bl, TUIIBI MATPHLI.

Onepanuu ¢ MaTpuliaMy, UX CBOKCTBA.

YMHOK€EHUE NPAMOYTOJIbHBIX MaTPULL.

Marpuunasi popma 3aIucH CUCTEMBI TMHEHHBIX aIreOpandecKuX ypaBHEHHH.

Onpenenureny U UX CBONCTBA.

[Tonstue onpenenurens. MUHOPHI U anredpanyeckue T0NOJTHEHUS.

CucTeMbl TMHEHHBIX alNreOpandyecKux ypaBHEHHM, OCHOBHBIE TOHATHUS U ONPEIEICHUS.

[TpaBuno Kpamepa pemieHust cucteM JIMHEHHBIX YPAaBHEHUM.

OOparHas MaTpHLa U €€ BEIYUCICHHE. Y CJIOBHUE CYIIECTBOBAHUS 00OpPaTHONW MaTpHIIbI.

10 Pemenue cucrem IMHENHBIX alreOpandyeckux ypaBHEHUN METOA0M OOpaTHON MaTpHULIbI.

11. Metopn "aycca pemienus cucteM JTMHEHHBIX YpaBHEHUH.

12. Pemrenue mpon3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHUH MeToaoM ['aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemn.

14. OnHopoaHbIE cUCTEMBl JIMHEWHBIX ypaBHeHHM. Kputepuil cyliecTBOBaHUS HETPUBUAIBHBIX
pELIEHU.

15. TlonsiTue BeKTOpa U JIMHEHHBIE ONEepallii HaJl BEKTOpaMH, CBOWCTBA Olepanuil.

16. JIuneitnast KoMOWHAIUS BEKTOPOB.

17. JIuneiiHast HE3aBUCUMOCTb U JIMHEIHAsl 3aBUCHMOCTbh T'€OMETPUUYECKUX BEKTOpoB. Kpurepuit
JIMHENHOM 3aBUCUMOCTH.

18. TTonsitue 6azuca. KoopaumHatel BEKTOpA.

19. OproHopmupoBaHHbIii 6azuc. Pa3noxeHue BekTopa o BeKTopam dasuca.

20. YnopsimoueHHasi TpOiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE TPOU3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3uce.

22. Y cnoBusi OpTOTOHATBHOCTH, KOJUTHHEAPHOCTH ¥ KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHeliHble MPOCTPAHCTBA.

24. Martpwuna nepexoja ot 6a3uca kK 0a3ucy.

25. CoOGCcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHHSI MATPHUIIBL.

CoNoUA~AWNE
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23.
24,

25.

KOMIIVIEKCHBIE YHCJIA 1 MHOI'OYJIEHBI

JlaiiTe onpeieNieHre KOMIUIEKCHOTO YHCIa, YKKUTE TPU (OPMBI 3aITUCH KOMILIEKCHOTO YHUCIIA.
Jlaiite onpeneneHne Mo1yssl KOMIUIEKCHOTO YUCIIa.
JlaiiTe onpesieNieHre apryMeHTa KOMIUIEKCHOTO YHCJIa.
[TpuBenute hopMyIbl s ONPEeTCHHs apryMEeHTa KOMIUIEKCHOTO YHCTIa.
YKaXuTe reOMETPUYECKYI HHTEPIPETALUIO KOMIICKCHOTO YUCIIa.
Ecnu nanbl KOMIUIEKCHBIE YUcha Z; = 11(coS ¢ +ising,) u
Z, =1,(cos ¢, + i sin ¢,), To YeMy paBHO UX MPOU3BEACHUE?
Ecnu nanbl KOMIUIEKCHBIE Yucha Z; = 17(coS ¢, +ising;) u
Z, = 15(cos ¢, + i sin ¢,), TO YeMy paBHO YACTHOE OT JICJICHUS ITUX YHCEN?
Ecnu nano komriekcHoe uucio z = r(cosp +ising), 0 z" =..................

JlaHO KOMIUIEKCHOE umcio Z = r(cos ¢ + i sin ¢). YKaxuTe CKOIbKO 3HAYCHUH mMeeT  \/Z
(n € N) u npuBeaute GopMyITy IS UX ONPEACTCHUS.
[TpuBearTE OCHOBHYIO TEOPEMY AJITCOPHI.

MATEMATHUYECKHN AHAJIN3

[TonsiTHE TIEpEeMEHHON BEIMYMHBI U 00JIACTH €€ N3MEHEHUSI.

HNOHATHE (PYHKIIMOHAIBHONW 3aBUCUMOCTH, KiIacCu(UKaus GyHKLIUH.

OnpezneneHue U TUIBI YUCIOBOM MOCIEN0BATEIBHOCTH.

[Tpenen YK CIIOBOU II0CJIE0BATEIBHOCTH. Apudmernueckue olnepauuu Haj
IIOCJIEI0OBATEIbHOCTSIMHU.

YcnoBus CylIecTBOBaHUS KOHEYHOT'O IIpeJiesia YUCIOBON Mocie0BaTeIbHOCTH (TeopeMbl Komn
u Beitepmtpacca).

Bropoii 3ameuarenbHbI peaen.

[Mpenen ¢pynxmun. Onpenenenus. [ eomeTpudeckas HHTEPIIPETAINS TOHATH Tpeaesa GyHKINH.
CBolicTBa NpeIeIioB.

beckoneuno maisie, 0eCKOHEYHO OObIIHE ()YHKIIHH.

IlepBbIil 3aMeyaTeNbHBIN IIPEE.

beckoHeyHO Masble BEIMYMHBL. DKBUBAJIEHTHbIE OECKOHEYHO Majble U UX MCIOJIb30BAHUE NPU
BBIYUCIICHUH MTpeIesioB. Talbauia SKBUBATEHTHBIX OECKOHEUHO MaJlbIX.

HemnpepepiBHOCT,  (QyHKIIMM B TOYKE M Ha HpoMexyTke. OAHOCTOPOHHHE MpPENEbl.
Knaccugukarus Touek paspeiBa rpapuka.

CaoiicTBa (yHKIIUH, HEMIPEPHIBHBIX Ha 0Tpe3ke (TeopeMsbl Beitepiirpacca, bonsiano — Kommn).
[TpousBonHas. ['eomeTpuueckuii u puzndeckuit cMbici npousBoAHoi. KacarenbHas u Hopmaib
K TUIOCKOM KPHBOM.

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIHH.

CBs13b MEXY CyIIECTBOBAHUEM IIPOU3BOJHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMH
B TOH 7K€ TOYKE.

[Tpou3BogHas CyMMBI, IPOU3BEIeHUS, YacTHOTO. [I[pon3BoaHast Cl10xKHON 1 00paTHON (QyHKITUH.
[Tpon3BoiHas MapaMeTpUUYeCcKH 3aJaHHON (QyHKIIUH.

[TpousBoaHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenumpoBanue cI0xKHON MOKA3aTENbHON (QYHKIMH.

Huddepenunpyemocts. Juddepennuan. 'eomerpuueckuii cMmbicn quddepeHnuana.
[TpousBoHbIE U TU(HEpEeHIINATBI BBICIIUX ITOPSIKOB.

OcHoBHble TeopeMbl auddepeHnnaibHoro ucuucienus (teopema depma, teopema Poss,
TeopeMa Jlarpanxa, Teopema Komm).

IIpaBuno Jlonurans.

Mmuorounen Telnopa u ero coiicta. @opmyia Teitnopa. OcraTounslii uieHn Gpopmyisl Teitnopa
B (hopme Jlarpanka u Ileano.

AcumnToTsl rpaduka GyHKIHH.
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OxcrpemyM. Heobxoaumoe ycioBue 3KcTpeMyma.

JlocTaTouHbIEC YCIOBUS IKCTPEMyMa.

Hocrarounoe ycioBue Bo3pactanus (yObIBaHUs ) QYHKITHH.

HauGonbIiiee 1 HauMeHbIlee 3Ha4eHHs PYHKIIMHA HA OTPE3KE.

BrImyki10cTh, BOTHYTOCTB, TOYKA reperuda. JloctaTouHoe yciioBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoaumMoe ycnoBue To4YkH neperuda. JlocraTouHoe ycioBue neperuoa.

OO01mmast cxema OCTPOCHHS U MCCIIeIOBaHUs TpaduKa GyHKITUH.

OYHKIIMU HECKOJIbBKUX NIEPEMEHHBIX

OmnpeneneHne ¥ TeOMETPUICCKUAN CMBICT (YHKIIUH JIBYX TIEPEMCHHBIX.

JIuHuYM ypoBHS (YHKIUU JIBYX TIEPEMCHHBIX.

YacTHble MpOU3BOIHBIE (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX, UX TEOMETPHUECKUI CMBICI
OYHKIMH HECKOIBKUX MEPEMEHHBIX, TOHITHE MOJIHOTO nuddepeniuana.
JuddepernnpoBanue ci0KHbIX QYHKIIMNA HECKOIBKUX TIEPEMECHHBIX.

[Tpou3BoiHbIC BHICHIMX MOPSIKOB (PYHKIIMU HECKOJIBKHUX MepeMeHHbIX. CMEIIaHHbIC
npou3BoAHkie. Teopema IlIBapia.

[TpousBoaHas GYHKIMH HECKOJIBKHUX MIEPEMEHHBIX 10 HAIIPABICHHUIO.

[Tpou3BoHAs 110 HANIPABICHHUIO U TPAJUCHT CKAJISPHOTO TOJIS.

DkeTpeMyM QYHKIIUH HECKOJIbKUX MEPEMEHHBIX.

. H606XO,I[I/IMOG " JOCTATOYHOC YCIIOBUA OKCTPEMYMa (I)YHKI_[I/II/I ABYX IICPCMCHHBIX.

HUHTET'PAJIBHOE MCYUCJIEHUE

IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Tadnauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IepeMEHHON 1 UHTEIPUPOBAHUE 10 YACTSIM B HEOIIPEIETIEHHOM HUHTErpalle.
WHTerpupoBaHue ¢ HOMOIIBIO OJBEEHUS 1101 3HaK Auddeperunana.

WNHuTerpupoBanne paliioHaJIbHBIX JPOOEH.

WHTerpupoBanne 1o 4acTsM U 3aMEHA IEPEMEHHOM B OIIPEIETICHHOM UHTErpalle.
WHTerpupoBanne TpPUrOHOMETPUYECKUX (PYHKIINNA, OCHOBHBIE TPUEMBI.

WHuTerpupoBanue UppaliOHAIBHBIX (YHKIUI.

YHuBepcanbHas TPUTOHOMETPUYECKas ITOJACTAHOBKA.

OnpenenenHblil nHTErpai u ero ceoiicrea. dopmyna Hetotona — JleiiOonumna.

[IpunoxxeHns onpeaeseHHOro MHTerpasa K pelieHHIo TeOMETPUYECKUX U (PU3HYECKUX 3a/1ad.
Brruncnenue miomaaei ¢ moMolIbo ONpeIeIeHHOr0 HHTerpaa.

Brruucnenue miomnaan v JJIMHB KPUBOM, 3aIaHHON YpaBHEHUSIMU B ITApaMeTPUIECKOM opme.
Brruncnenue miomaay KpUBOJIMHEHHOTO CEKTOPA B MOJSAPHBIX KOOPAUHATAX.

Brruncnenue momaneil B NPSAMOYTOJIBHBIX M TOJSPHBIX KOOPAMHATaX C IOMOINBIK OIpe-
JEJICHHOT'O UHTETpaIa.

Brluncnenue QMHBL IyTH € IOMOLIBIO OIPENEICHHOTO HHTErpaa.

Beluncnenue nnMHbBL 1y KpUBOH, 3aJJaHHON ITapaMeTPUYECKHU.

Boruncnenue o6bema Tena BpalleHus ¢ ITOMOIIBIO ONPEIETIEHHOI0 HHTerpaa.

Brluncnenue miomaayn NoBEpXHOCTH TeJla BpallCHU.

HecoOcTBeHHbIe HHTErpaibl MEPBOTO U BTOpOro Tumna. [IoHATHS cXOIMMOCTH U PacXoIMMOCTH
HECOOCTBEHHOT'0 MHTETpaa.

HecoOcTBeHHbIe HHTErpabl OT Pa3pbIBHBIX (QYHKIIHI.
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OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

1. OcHoBHBIE TOHSTHS TEOPUH OOBIKHOBEHHBIX AH((epeHInanbHbIX  YpaBHEHUH IIEpBOTO
HOpSIIKA: OIpeJesieHne OOBIKHOBEHHOTO IU(QepeHINaIbHOT0 ypaBHEHHS, (OpMBI 3amucu
OOBIKHOBEHHOTO (P PEepEeHIIMATBHOTO ypaBHEHUS IIEPBOTO IMOPSAIKA, TMOHSATHS OO0IIero u
YaCTHOTO PEUICHUH, OOIIEero M YacTHOrO WHTErpasioB.

[TocranoBka 3agaun Komm st auddepeHnnanbHoro ypaBHeHHS IEPBOTO MOPSIKA.

Teopema cymiecTBOBaHUS W €AMHCTBEHHOCTH pEIICHMS U AU HEpeHINATBLHOTO yPaBHEHHS
NEPBOTO MOPS/IKA.

4. T'eoMeTpHYeCKH CMBICI OOIIEro HHTErpajia OOBIKHOBEHHOTO [.y. IEPBOTO MOPS/IKA.

wn

5. Juddepenunanbupie ypaBHEHHs MEPBOTO IMOPSAIKA C Pa3ACICHHBIMA W Pa3AeisIOIMMUCS
HEPEMEHHBIMH.

6. Jluneitnple auddepeHnnanbHbIE ypaBHEHUS IIEPBOTO  MOPSIKA. Meton BapHualuu
MIPOU3BOJIBHOM MOCTOSHHOM.

7. Juddepenunanbupie ypaBHEeHHS N-TO mopsaka. OCHOBHBIC TOHATHS: (OPMBI 3aITUCH, MOHITHUS

0O0IIero ¥ YaCTHOTO PeIleHU.

8. TlocranoBka 3amaunm Komm u KpaeBoil 3amauu Ui OOBIKHOBEHHOTO AH(QepeHInanbHOTO

ypaBHEHMsI N-TO HOpsiIKa.

WuterpupoBanne nuddepeHIanbHbIX YpaBHEHUH N-TO TOpsIKa METOJAOM HOHWKCHUS

HOpsI/IKA.

10. JluneitHpie omHOpOAHBIE AU(depeHIHATbHBIC YpaBHCHHS N-ro mopsjka. OOmue cBOHCTBa
pELICHUI: MOHATHS JIMHEHHO 3aBUCHUMBIX U JIMHEHHO HE3aBHCHMBIX pEILEHHH, OnpeenuTens
Bponckoro, nonstie GpyHaaMeHTaaIbHOW CUCTEMBI PELLICHUH,

11. Teopema o0 cTpyKType OOIIEro penieHuss OOBIKHOBEHHOTO JIMHEHHOI'O OJHOPOAHOTO
QG epeHaIbHOr0 YpaBHEHUS N-TO MOPSIKA.

12. JIuneitnple ogHOpoAHbIe AU(QepeHIranbHble YpaBHEHUs N-TO  IMOPSIKa C MOCTOSHHBIMHU
KodpduimeHTaMu.  XapaKTePUCTHYECKOS YpaBHEHHE, €ro CB3b C uddepeHmaIbHbIM
YPaBHEHHEM.

13. Buja 4acTHBIX pemIeHHH JHMHEWHOTO OIHOPOAHOro auddepeHnnanbHOT0 YpaBHEHUS N - TO
nopsiika C  TOCTOSHHBIMH  KOO(p@HUIMEHTAaMH B  3aBUCUMOCTH OT BHMJa KOpHEH
XapaKTePUCTHYECKOTO YPaBHEHHSI.

14. JIuneitHple HeoqHOpOAHBIE AU(QepeHInaIbHble ypaBHeHUsA. Teopema 0 CTpyKType OOILIero
peteHws.

15. PemieHne JMHEWHBIX HEOMHOPOIHBIX JIU(M(EpPEHUUATBHBIX  YPaBHEHUH C IOCTOSHHBIMH
koo dunmenTamMmu. Metos mogdopa YaCTHOTO PEemIeHHs UTs TPAaBhIX YacTel BUaa

f(x) =P,(x)e**, f(x)=Mcosfx+ Nsinp x,
f(x) =Px)e** cos fx + Q(x)e* sin 3 x.

16. Pemenre JMHEWHBIX HEOAHOPOAHBIX AU(DdepeHnanbHbIX ypaBHEHUNH METOAOM BapuallH
MPOU3BOJILHBIX TTOCTOSHHBIX.

17. IlocTaHoBKa U pellIeHHE 3aJjaul Ha COOCTBEHHBIE 3HAUEHUSI.

18. Cucremsl nuddepernnanbHbix ypaBHeHHH. [loHsTHE HOpMaNBbHOM ciucTeMbl. [ToHsTHS 00IIero
U 4aCTHOIO peleHui cuctembl. Teopema o mpuBeneHUH TU(HEpEeHINaTIbHOIO ypaBHEHHS N-
T'0 TIOpsIIKa K HOpMaJIbHOU cucTeMe. MeTo1 MCKITFOUeHHsI HEN3BECTHBIX.

©

TEOPUS BEPOSITHOCTEM
1. Buasl ciiy4aiiHbIX COOBITHIA.
2. Kiaccuueckoe M CTaTUCTUYECKOE OIpEeeNIEHUs] BEPOATHOCTU MOSABICHUSI COObITHS. OCHOBHBIE
bopMyIibl KOMOMHATOPHUKH.
3. TlpuHUIMI CTATMCTUYECKOM YCTOMYMBOCTH OTHOCHTEIBHBIX 4AaCTOT. CBSA3b M pa3IndyHe MEXI1y
KJIACCUYECKUM U CTAaTUCTUYECKUM OIPEAETICHUSIMHU BEPOSTHOCTH.
4. Teomerpuueckoe onpeneieHne BeposTHoCcTU. 3aaaya brogdona.
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5. Anrebpa coObitmii. [lOHATHA CyMMBI W TIPOU3BEACHHS COOBITHM, WX  T€OMETpUYECKas

uHTepnpeTanus. OCHOBHbIE 3aKOHBI aNreOpbl COOBITHH.

Teopema cnoxxeHust BEpOSATHOCTEH I HECOBMECTHBIX COObITHI. ClleZICTBUS U3 HEE.

TeopeMma cioxeHUsI BEpOATHOCTEH ISl COBMECTHBIX COOBITHH.

8. Teopema yMHOXXEHHS BEpOSTHOCTEW NJISi 3aBUCHUMBIX W HE3aBUCHUMBIX  coObITuii. [loHsTHE
YCJIIOBHOU BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTH MOSBIICHUS XOTS ObI OJTHOTO COOBITHSI.

10. ®opmyna moTHON BEPOSITHOCTH.

11. ®opmyna bepnysm.

12. JlokanbHas 1 MHTETpaibHas Teopembl Jlaraca.

13. Onpenenenre W TUIBI CIAy4YalHBIX BeNIWUYMH. [loHSATHME 3aKOHA pacmpeneiieHus CiaydaiHON
Benu4uHbL. Py pactnpenenenus.

14. nterpanpHas QpyHKUMS pacrpeneiaeHus BeposTHocTeil. Onpenenenue, BepOSTHOCTHBIM CMBICIT
Y CBOMCTBA.
[InotHOCTB BeposiTHOCTEN. Ornpezesnenne, BEpOSITHOCTHBIM CMBICI U CBOWCTBA.

15. CBs13p MeXAy HMHTErpalbHOM (YHKIMEH paclpeieneHuss BEepOSITHOCTEH M IUIOTHOCTHIO
BEPOSITHOCTEH.

16. OnpeneneHre, BEPOSTHOCTHBIM CMBICT M CBOWMCTBA MAaTEMaTHYECKOTO  OXHJAAHUS JUIS
JUCKPETHBIX U HETIPEPBIBHBIX CIIyYailHBIX BEJIUYMH.

17. Onpenenenue, BEpOSITHOCTHBINA CMBICT U CBOMCTBA IUCIIEPCHUH.

18. buHOoMuUaIBHBIN 3aKOH pacIpe/ieeHHs.

19. Cpennee 1 HauBeposITHEWIIIEE YHCIIA TIOSABICHUNA COOBITHS ITPH OMHOMHAIILHOM paclpe/ieICHUN.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeesieHIs] BEpOATHOCTEH.

22. moka3aTeNbHbIN 3aKOH pacipeesieHUs BEPOITHOCTEH.

23. HopManbHBIi 3aKOH pacIipeesieHus] BEpOsTHOCTeH. BeposSTHOCTh momnamgaHus HOPMAJIBHO
pacupeeNeHHOM Cily4ailHOM BEJIMYMHBI HA MPOU3BOJIbHBINA KOHEYHBIM UHTEPBAJ.

24. BepoATHOCTh TIOMAJaHUsI HOPMAJIBHO PACIpEeIEHHON CIy4YailHON BEIMYMHBI HA WHTEPBAJ,
CUMMETPUYHBIN OTHOCUTENIBHO cpeiHero 3HaueHus. [IpaBumno tpex curMm. Teopema JlsmyHoBa.

25. [IpenenbHbBIE TEOPEMBI TEOPUH BEPOSTHOCTEH.

~No
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KommuiekT 3aqaHuii 11l BBINOJIHEHHUS pacueTHO-Tpaduyeckux pador (PI'P)

110 AUCIIUIIJIIMHE MareMaTuka
(HauMEeHOBaHME AUCLUILIIMHBI)
Ilo anredpe
PI'P Ne 1, vactn 1

-1 1 0 2 0 2
3amanue Nel. J/lanbl MmaTpuipl A = ( 1 3 2 ) u B = (O -3 3 )
4 0 -3 1 1 -1
Beimonauts aeiicteusi: A2 + 8BT.
3aganue Ne2. [IpookuTh JaHHOE MaTpUuHOE paBeHCTBO (24 + 3B)? — 4A? — 6AB = -+
Y TIPOBEPUTH €T0 JJIsi MaTpULl A U B 13 mepBoro  3ajaHus.
3ajanue No3. BEIYHCIUTD ONPEAeInUTEeIb ABYMS CIIOCO0AMU: Pa3IOKEHHUEM T10 MTEPBOM CTPOKE U
Pa3I0KEHUEM T10 TIEPBOMY CTOJIOITY.

1 0 -1 2
0 2 1 -1
11 -1 1/
11 -2 1

3ananue No4. JInst naHHOM MaTpHIlbl HaiiTH 00paTHYI0 MaTpuily. CaenaTs IpoOBEPKY.

1 0 2
<1 1 0}
-1 2 3

3amanue NoS. Pemuts MmaTpuuyHoe ypaBHenue AXB = C (Haiitu X). Crnenatb mpoBepKy.

G A B AR A

3aganue No6. HailTu panr MaTpuibl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yacTtp 2
3amanue Nel. Pemnts cucremy meronoM Kpamepa. Cnenats mpoBepky.

X, +4xy —x3 = —2

{le +2x, +3x3 =7

3xq1 +6x, —2x3 =1
3ananue No2. Pemuth cucremy u3 Nel meTogoM oOpaTHON MaTpHUIIBI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3amanue No4. PemnTh HEOTHOPOIHYIO cucTeMy MeTosioM ['aycca. Halitu oOmee pemienue u
YaCTHOE pEIICHHUE.

3x1 +2x, —4x3 —2x, =1
5x; +4x, + 4x,=11
3amanue NoS. Pemuth ofHOpOIHYIO cucTeMy MeTosioM ["aycca. Haiitu obmiee pemenne u @CP.
2x; +6x;, —9%3—9x, =0
4x; —5x3+x, =0
3x1 +3x, —7x3—4x, =0
Xy —3x,+2x3+5x, =0

{x1+X2+2X3+3X4=5

PI'P Nel, yactp 3

3ananue Nel. [lokasarp, 4To BEKTOpHI M, 1, P 00pa3yloT 06a3uC B IPOCTPAHCTBE U PA3IOKHUTh
BEKTOp @ 1o atoMy Oasucy: m = (1, =1, 2), n=(2, 0, 3), p=(-2, -1, 1), a=

(5, —4, 13).
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Bananue Ne2. JlaHbI BEKTOPSl M U 7. BBIICHUTH — KOJUIMHEAPHBI JIM BEKTOPHI @ 1 b.
m= (28, -8, 8), n=(-21, 6, —6), a=2m+n, b=2n—m.

Baganue Ne3. Haittu |a|, ecn |m| = 62, |7 = 2, (Tfl/,\‘r_l) =135°, a = 6n—mnm.
3amanue Ne4. Jlan AABC. Havitu £B,ecu A(1;—1;2), B(3;3;2), C(7;1;2).
Bananue NeS. TIpu kakux 'x' BEKTOpbI @ U b HeprHeHIHKYISAPHBI?
a=(x; 1, —4), b = (x—3; 12; x).

3amanne Ne6. HaiiTu moma/s napasiesorpaMMa, IoCTPOSHHOTO Ha BEKTOpax a u b.

a=2m-5n b=m+na, |m|l=12, |a| =3, (m,Aﬁ) =§.
3amanue No7. Haittu mnomanps tpeyroasuuka ABC, ecin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
Bananue NeS. Jlanbl BeKTOps! @, b, ¢. BBISCHUTH — KOMILIAHAPHBI JIM BEKTOPHI. ECIIM BEKTOpHI HE
KOMILTAHAPHEI, TO HAHTH 06heM MapasulesenuIesa, TOCTPOSHHOTO Ha BeKTopax d, b, ¢ u
OTIpEeICNUTh — KaKyl0 TPOUKY OHH 00pasyIoT.

a(1;-1;5), b(2;4;-2), ¢(3;0;1).
(x+3)% | ¥?

3azanue Nel. Jlig naHHOW KpUBOM Y TET 1 yxa3aTb (pOKyChI, SKCIIECHTPUCHUTET,

aupeKkTpuckl. IlocTpouts KpuBYyIO, H300pa3uTh (GOKYCHI, TUPEKTPHUCHI.

3aganue Ne2. IlpuBectu ypaBHeHue kpusoii 9x? — 25y2 — 18x + 200y — 616 = 0 k

KaHOHUYECKOMY BUY U IIOCTPOUTH KPUBYIO.
PT'P Ne6

3ananue Haiiti coOcTBEHHBIE 3HAUYCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIlepaTopa,
—4 1)

7 2/
IIo BBeieHUI0 B MaTEeMaTHYECKHI AaHAJIN3

3aJJaHHOTO B HEKOTOpOM Oazuce Matpuuei A = (

1. Haiitu npou3BOIHYIO Yy

a)y = arctg? ln% 6)y = (Vx)
3
B)sin(x—Zy)+x?=7x rNx=e‘tcost,y=elcost

2. Haiitu lim (l S )

x—oo \X  arctgx

— 2 1
3. TIpoBecTu MoyIHOE MCCIIEAOBAHNE U TIOCTPOUTH rpaduk f(x) = x* + =

1. Bpluucnuth npeaens:

n+l_gn-1 sin 3x

1. lim—— 2.lim—= 3. lim (1 — 3x)°®7*

now 3NMt2457M x—0 1—ex? x—>+0( )
2. BelunucauTh IpOU3BOIHBIE:

cos 6x 1

1.y =———2. y = arctg? + sinln2 x

y 3sin(12x+1) y g V1-2x2

x+4 2
1. ITocTtpouts Tpaduk: y = —; y =
P papui:y =00 V=

2. Haiitu npenensi:
(2-n)%2-(1+n)?

Vn+z-V8n3+3

1) 1lll_r)?o (1+n)2-(2-n)2 2)Tlll_T)Tolo Am+5+n
2
. (2n2+3\" ,
3) llm( n2 ) 4) limn(vn2 + 1 —n)
n-oow \2n<+1 n—oo
0,x<-m
3. HccnenoBarh Ha HEMPEPHIBHOCTH U BBITIOMHUTH UepTexk: ¥y = ¢sinx,—n < x <0

mx =0
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ITo unTerpanam
Heonpenenennslii mHTErpas
HaiiTu uHTErpaNbl.

costx Zx‘/m N X +2x+7

[ arctg2v/xdx 8.f e ™ cos 5xdx 9.f x% In(x + 3) dx 10. f%dx 11. f(2 — x) In Vx dx

12. [(x% + 3x — 1)3%*dx 13. [3x sinzgdx 14. [(8x —3) cosfdx 15. [(v7 — 5x) sinx dx

16f@—1fhﬂ@—1ym17fﬂﬂﬂﬂﬁd1&f%ﬂﬁiﬁﬂ x 19, [Tt g

1+4x2 (cos x—sin x)5 x(x-1)(x-2)
2x3—6x24+7x—4 x3+2x%+2x+1 .4 3 ) 2
20. f—(x+1)( 7 dx 2L f—(x2+1)(x2+x+2) dx 22. [sin*2xcos®2xdx 23. [sin?xcos?3xdx
f(4 xz)\/3+x f3\/ -5
OmnpenesieHHbIN HHTErPaJ
1. Haiiti nnomans Gurypsl, orpaHHueHHON rpadukaMu GyHKINH.

2. Haiitu rutoniaas GUrypsl, orpaHUuYeHHON JTHHUSAMH, 3aJaHHBIMUA YPABHEHUAMHE B TIOJISIPHBIX
KOOp/IMHATaX.
3. Haiitu 00beM Tena, 00pa3oBaHHOTO BpalieHHeM Guryp. JlJist HEeUESTHBIX BAPHAHTOB —
OTHOCHUTENIBHO ocH 0X, ISl YETHBIX BAPHAHTOB — OTHOCUTEIIbHO ocu (Y.
4. BBIYUCIIUTH JUTUHBI TyT KPUBBIX:
a) 3aJJaHHBIX YPABHEHUSMH B MPSAMOYTOJILHOU CHCTEME KOOPMHAT;
0) 3aJaHHBIX YPABHEHUSMH B TOJIIPHBIX KOOPIUHATAX — JJIS YCTHBIX BAPUAHTOB,
ypaBHEHHUSIMH B TIapaMETPHUECKOM (hopMe — JIJIsi HEYCTHBIX BapUAHTOB.
5. BbIYHCIUTH IUTOMIAU TOBEPXHOCTH, 0OPa30BAHHOM MPH BPAIEHUH BOKPYT 0CH OX KPHBOIi.
6. BhIuMCIUTh HECOOCTBEHHBIC HHTEIPAJIBI HJIH YCTAHOBUTD UX PACXOAMMOCTb.
YcnoBus 3amau
1) y=x2/2, y=1/1+x?%) 2) r=sin3¢ ) x% =2y, y-=|x|
4a) y=e* 0<x <In5 46)r—3(1—sin¢) -n/2<¢ < —-m/6
5) y=1/x, 3<x<4 6) flm flxlnzxdx

ITo 00bIKHOBEHHBIM )ln(])([)epeﬂuua.nbﬂbm YPaBHEHUAM
1. HapucoBaTh HHTETPAIBHYIO KPUBYIO YPaBHEHHS Y = X2 — Y, NMPOXOJAILYIO
yepe3 Touky M(2;3/2).Pemuth ypaBHEHHUE METOIOM U30KJIMH.
Pemmts ypaBHeHHus:

2. 4+ y2dx — ydy = x*ydy,
3. 22 -2, ¥,g
dx  x2 x
4 Q _ 3x+2y+1
T odx _2 x+1 ' ,
5. xe¥ dx + (x%ye¥” + tgy)dy = 0.

Pemmtsh 3agaun Kowu uis ypaBHeHH:
dy 2 3y

w_2_ ¥ 1) =1
dx  x3 x' y ( ) !

7. 4y" + x3y = (x3 + 8)e"?*y?, . y(0) = 1.

o

; Vx
8. Pemmth ypaBHeHue: x%y

9. Peummts 3anauy Komm: y'ysm3yc°53’, y(1) = g y'(1) = 3.
Pemnth ypaBHeHUs:

'
'

10. y
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dx 5.I%\;mdx 6./(1 — 3x) cos 5 xdx 7.
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11.
12.

13.

14
15

16.
17.

18.

”
"X
'
'

y o

' 5si 55X
y CoS 5 Sln '

’H 1
y (B+e™),

" .

. PemwnTh kpaesyio 3amauy: y "%, y(0)=1, y (5) = 0.
. Haiitu coOcTBeHHBIE 3HAU€HUSI AW COOCTBEHHBIC (GYHKIMU Y 3a7auul:

y”, y(0)=0, y'(b)=y(b).

Pewnts ypaBHeHuUs:

xzy'"lnx

y'.

Pemmnth cuctembl ypaBHEHUM:

x%z +5xz +4y =0, 19 z =y—z, 20 y' =4y —3z+sinx,
y' =z "y =z-y. "lz'=2y—z—cosx.

ITo Teopun BeposiTHOCTEH

VY cbopuiuka umerores 10 neraneii, Majio OTIMYAOIIMXCS 110 BHEIIHEMY BUy. 13 HuX 6 neraneit
NIEepBOTo copTa, a 4 — BTOporo. KakoBa BepoSTHOCTb TOT0, UTO CPE/H B3AThIX HayAauy 5 netaiei
3 OKaxXyTCs TIepBOTO copTa?

B ypHe 7 uepHBIX apoB U 5 KeNThIX IIapoB. HaillTu BepoATHOCTH TOrO, YTO CpeAM HayJady
W3BJICUCHHBIX 4-X IIaPOB OKAXKETCs 00Jee 2-X KENThIX.

BeposTHOCTh OTKa3a KaXI0ro M3 HE3aBUCHMO PAa0OTAIOIIMX 3JIEMEHTOB 3JIEKTPHUUECKOW LIeNu
paBHa P = 0,05. Haiitu BeposITHOCTD O€30TKa3HOM PabOTHI AIEKTPUIECKOM LETIH.

1}

|_|
Ha nByx crankax o0pabaThIBalOTCsl OAHOTUIIHBIE JAeTaiu. BeposTHOCTh M3rOTOBJICHUS CTAHAAPTHOU
JleTanu AJis nepBoro cranka pasHa 0,96, a myist Broporo cranka - 0,92. Jletanu ckiIaabIBalOTCS] B OJHOM
MecTe, NMpUYeM IMEepBBI CTAaHOK HW3rOTaBiIMBaeT B 1,5 pa3a MeHblle jerajeil, yem BTopoi. Haiitu
BEPOSITHOCTD TOTO, YTO B3sTas HAyAady AETajlb OKAKETCSI HECTaHAaPTHOM.
BeposTHOCTB TOrO, UTO HayAauy B3siTast A€Tallb U3 NAPTUU CTaHJIApTHA, paBHa 0,92. HailTu BepOATHOCTh
TOTO, YTO CPE/IU B3SITHIX Hay/ady LIECTH JeTaneil He MeHee BYX OKaXKyTCsl HECTaHJapTHBIMU.
BepositHocTs Ge30Tka3Hoil paboThl Kaxaoro u3 700 HE3aBUCHMMO pabOTAIOIIUX AIIEMEHTOB
HEKOTOporo ycrpoicrsa pasHa 0,85. HaliTu BEposSTHOCTB TOrO, 4TO BBIMAYT U3 cTpost oT 80 110
120 anemenToB; poBHO 100 351eMEHTOB.
VY CTpoicTBO COCTOUT U3 4-X 3JIEMEHTOB, pabOTaIONIMX HE3aBUCUMO APYT OT Apyra. BeposTHoCTh
HAJEKHOM pPabOThl KaXJOro 3jeMeHTa B oJHOM HchbiTaHuu paBHa 0,9. CocTaBUTh 3aKOH
pacmpeseneHus JUCKPETHOHN CllydailHOM BeMnuuHbl X - YMClia OTKa3aBIINX JIEMEHTOB B OJIHOM
OIIBITE.
He3aBucumple crydaiinbie BeMUYUHBI X U Y 33JjaHbl PsiIaMU pacrpeaeeHusl.
2 | 15 2‘3 15 0 | 2

Y

x|

01|03 | 02

P P
Haiitu cpeagnee kBaipaTH4eCKOE OTKIIOHEHUE BETMYUHBl Z = 2X 2 _3y.
YCeTpoicTBO COCTOUT U3 4-X HE3aBHCHUMO PAOOTAIOIMIUX OJHOTHITHBIX 3JIEMEHTOB. BeposTHOCTH
HAJEeKHON paboThl Kaxaoro snementa pasHa 0,995. HaiiTu BeposSTHOCTH TOTO, YTO PAbOTAIOT
HE MEHEE TPEX DJIEMEHTOB.

‘ 0,3 ‘0,2‘
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10. Cnyuaiinas BenmuurHa X 3ajaHa IUIOTHOCTBIO BEPOSITHOCTEH:
0 npu x <0,
f(x)=<[a(x*+2x)mpu 0<x<1, o
0 npu x> 1.
Haiitu ko3¢ ¢uinment «a «, HMHTErpaqbHYyI0 (YHKIHIO pacHpeieleHHs
F(x), M(X), D(X) u BepostHoCcTh momaganus X B untepsai (0,2; 0,8).

11. Ha cranke uszroraBinuBaercs aetainb. Ee mimna X - cnydaiiHas BeIM4HHA, paclpeesieHHas o
HOpPMaJIbHOMY 3aKOHY ¢ mapametrpamu: a =20 cm, o =1,1 cm. HaiiTu BeposSTHOCTH TOTO, YTO JIJTHHA
netanu 3akirodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkJIOHEHHE JJIMHBI JETald OT 4 MOXHO
rapaHTHpoBaTh ¢ BeposTHOCTHIO 0,9; 0,997 B xakux mpenenax OyayT JekaTh MPAKTHUYECKH BCE
pa3mepsl aeranen?

Kpurepun onenkmn:

- OLICHKA «3aYTCHO» BBICTABJIAECTCA CTYJEHTY, €CIIM OH PETYJIIPHO B TEUEHUE CEMECTPA IPEACTABIISLI
pellieHns 3a/ay, BBINOJIHWI IOJHOCTbIO BCE 3aJaHUSl M UX 3allUTWI, OTBETUB HA BOIPOCHI
IIpenoaaBares;

- OLICHKA «HE 3a4TE€HO» BBICTABISETCS CTYAEHTY, €CIM OH HEpEeryJsIpHO B TE€YEHHE CEMECTpa
NPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHHs HE HOJHOCTbIO MM BOOOIIE HE MpeAcTaBIsLI
paboOTBl Ha TMPOBEPKY, JOIYyCKAeT CYIIECTBEHHBIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
IpenojaBaTels.
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