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1. Iles1n 0CBOEHMA AMCUMIIINHBI

K OCHOBHBIM IIEJISIM OCBOEHMSI JUCLUUIUIMHBI «BpIcmias maremaTtuka» ciaemyer
OTHECTH:

- BOCIIUTAHHUE y CTYJEHTOB OOLIEH MaTEMaTUYECKON KyIbTYpHI;

- IPHOOpETEHNE CTYACHTAMU ITMPOKOTO Kpyra MaTeMaTH4YE€CKUX 3HAaHUH, YMEHUN U
HAaBBIKOB;

- Pa3BUTHE CIIOCOOHOCTHU CTYIEHTOB K MHIYKTUBHOMY U JA€IYKTUBHOMY MBIIUICHUIO
Hapsily C pa3BUTHEM MaT€MaTUYECKOW UHTYHULINH;

- YMEHHUE CTYJICHTaMU Pa3BUBATh HABBIKK CAMOCTOSTEIHLHOTO U3yUYEeHHsI YUEOHOU U
Hay4YHOM JINTEPATYpPBI, COAEPKAIIEH MATEMATHUYECKUE CBEACHUS U PE3YJIbTATHL;

- IOATOTOBKY CTYJIEHTOB K JI€ATEILHOCTH B COOTBETCTBUU C KBATU(PUKAIIMOHHON
XapaKTepUCTUKON OakasiaBpa Mo HAMPAaBIECHUIO, B TOM 4Hciie (HOpMUPOBAHHE YMEHUN
UCIOJIb30BaTh OCBOCHHBIE MATEMATUYECKUE METObI B MPOPECCUOHAIBHOMN ACSATEIBHOCTH.

K OCHOBHBIM 3a7auaM OCBOEHHs AMCHMIUIMHBI «BpIclias maremaTtuka» ciemyer
OTHECTH:

- OCBOEHUE CTYJICHTaMU OCHOBHBIX NOHSITHI, METOJ0B, (POPMHUPYIOIINX OOIIYIO
MaTEMaTUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JIJISl YCIIEIIHOTO PEIICHHSI PUKIIATHBIX
3a1ayg;

- (hpopmupoBaHue y CTyIeHTa TpeOyeMOro Habopa KOMIIETEHLIUNA, COOTBETCTBYOLIUX
€ro HalpaBJICHUIO MOATOTOBKU M 00ECTIEYMBAIOLINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha

PBIHKE TpyJa.

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

3. [lepeyeHb MJIaHMPYEMBbIX Pe3yJbTATOB 00yUeHHs MO JUCHHUILINHE,
COOTHECEHHbIE € IVIAHMPYEMbIMHU Pe3yJIbTATAMM OCBOCHHMS 00pPa30BaTeIbHOM
NporpamMmsblI

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

Kon B pe3ynbrate ocBoeHUS [lepeueHs TIaHUPYEMBIX PE3YIBTATOB O0YUYCHHUS
KOMIIETEHIUN o0pa30BaTeIbHOM MPOrpaMMbl 110 TUCIUATUINHE
oOy4aromuics JoKeH 001a1aTh
OIIK-1 CrocoOHOCTEIO UCIIONIL30BATh 3HATh:
OCHOBHBIE 3aKOHOMEPHOCTH, OCHOBOTIOJIATAI0IIE TEOPETUUECKUE TIOTIOKEHUS,
NEHCTBYIOIINE B TIPOIECCe IIPElyCMOTPEHHBIE MPOTPAMMON JUCIMILTAHBI,
H3TrOTOBJIEHUS JUTSL OCMBICTICHHSI OCHOBHBIX 3aKOHOMEPHOCTEH,
MaHII/IHOCTpOI/ITeJ'II)HI)IX H3)IeJ'IHI>i }IeﬁCTBYIOIHI/IX B Hpouecce N3TOTOBJICHUSA
TpeOyeMoro KauecTBa, 3aJaHHOTO MaIIMHOCTPOUTENBHBIX U3IEIHIA
KOJIN4YEeCTBA HpI/I HANUMCHBIINX yMeTI):
3aTpaTax OOIIECTBEHHOTO Tpy/Aa HCIIOIB30BAaTh METOABI MAaTEMATHUECKOTO
aHaJIn3a IJIs1 OIMMCaHuA OCHOBHBIX
3aKOHOMEPHOCTEMH, JEHCTBYIONUX B MpoIiecce
N3TOTOBJICHUA MaI_HI/IHOCTpOI/ITe.]'H)HI)IX I/I3)IeJ'II/II\/'I
BJIAJIETh:
METOAAMH MaTeMaTHYECKOTO aHaIN3a U




MOJEJIUPOBAHUS JIsl aICKBATHOT'O OMUCAHUS
OCHOBHBIX 3aKOHOMEPHOCTEM, IEUCTBYIOIINX B
MPOLIECCE U3TOTOBJICHUS MAITUHOCTPOUTENBHBIX
U3IeINN

4. CTpyKTYypa M cojiep:KaHue JUCHUILTHHBI

OO6mrast TpyAOEMKOCTh TUCIUIUIMHBI cocTaBisieT 14 3aueTHhix eguHuIl, T1.e. 504
akameMuyecknx 4daca (u3 Hux 448 gacoB — camocrtosTenbHas paborta cryaeHToB). Ha
ayJIMTOPHYIO pabOTy OTBOAUTCS 56 akageMHUYeCKUX 4acoB (M3 HUX 26 4acOB Ha JICKITUHU U
30 yacoB Ha MPAKTUYCCKHUE 3aHITHS).

Ha mepBoMm Kypce B mepBOM ceMmecTpe BbAeIstoTCa 18 akageMuuecKkux 4acoB Ha
ayTUTOPHYIO pPabOTy, BO BTOPOM CEMECTpe Ha ayIuTOpHYH paboTy oTBoautcs 14
aKaJeMHUYECKHUX YacOB.

Ha BTOpOM Kypce B TpeTheM cCeMecCTpe BBIACIIOTCS 12 akaJeMUYecKuX 4acoB Ha
ayJIMTOPHYIO pabOTy U B YETBEPTOM CEMECTPE Ha ayJIUTOPHYIO PaOOTy OTBOJUTCS TaKKe
12 akageMHUYeCKUX YacoB.

IlepBolii cemecTp: ey — 8 yacoB, mpakTudeckue 3ansaTus — 10 gacos, popma
KOHTPOJIS - DK3aMEH.

Bropoii cemecTp: nexknmum — 6 4acoB, MpaKTHYECKHE 3aHATHS — 8 "acoB, (opma
KOHTPOJIS - DK3aMEH.

Tperuii cemecTp: yNekuyu — 6 9acoB, MpaKTHYECKUE 3aHATHI — 6 dacoB, (hopma
KOHTPOJISL — 3a4eT.

YerBepThlii cemecTp: JEKIUHU — 6 4aCcOB, IPAKTUYECKUE 3aHATUSL — 6 YacoB, popMa
KOHTPOJISI — 9K3aMEH.

CTpykTypa W cojep)KaHuWe IUCIMIUIMHBI «BpIcias MaremaThka» IO CpoKaM H
BUJIaM paboThl oTpaskensl B [Ipunoxenun 1.

Conep:xanue pa3aenoB JUCHUIINHBI

IlepBrlii cemecTp

Beeoenue

[Ipenmer, 3amaunm W copepkaHuE€ AUCUUILIMHBL. (OCHOBHBIE JTalbl pPa3BUTHSA
nucuurunHbl. CTPYKTypa Kypca, €ro MECTO M poJib B IMOJATOTOBKE CHELUAIINCTA, CBA3b C
JOPYTUMU TUCIUIIIMHAMH.

Pa3znes 1. DineMeHTHI JIMHEHHOH aJre0pbl

Tema 1.1. Matpuiisl u onpeneauTeny.

ITonsitue Mmarpuiiel. Buasl matpuil. [eictBusi Hany matpuiniamu. Onepaiiuu Haj
MaTpulaMu M HUX cBoiicTBa.  OmnpenenuTeny, UX CBOWCTBA W BbluMcieHHA. [loHsATHA
MUHOpa M anredpanvyeckoro AOMOJIHEHUs. PasnokeHue ompeneiauTesns Mo 3JeMeHTaM
CTPOKHU WJIH CTOJIOIA. Beruncnenue onpenenureneii pa3auyHoro nopsaKa.

Tema 1.2. OGpaTHas maTpuIia.

OOpartHast MaTpulla U aITOPUTM €€ BBIYHMCIICHUS. DJIeMEHTapHbIe MPeoOpa30BaAHMS
Marpul. lIpuBenenne waTpuibl K JUArOHAIBHOMY WM TPANCLHUEBUIHOMY BHIY.
Martpuunast Qopma 3amMcu CHUCTEMbl JIMHEWHBIX alreOpanyeckux ypaBHEHHM. Panr
MaTpHULBI.

Tema 1.3. Pemienne cucreM TUHEHHBIX anreOpandeckux ypaBHEHUU.




Cucrtempl JIMHEWHBIX anreOpandecKuX ypaBHEHHM, OCHOBHBIC TOHSTHS PEIICHUS,
COBMECTHOCTM M HECOBMECTHOCTM CHUCTEMBI. PelieHne CuCTeM JMHEWHBIX YpPaBHEHUU
merogom Kpamepa, merogom oOpaTHoMl Matpuilbl, Merogom laycca. IIpoBepka
npaBuibHOCTH pemeHuil. Teopema Kponekepa — Kanewm. Pemenwe mpou3BOIBHBIX
CUCTEM  JIMHEWHBIX YpaBHEHUM MeroAoMm [aycca. PemeHne OIHOPOIHBIX CHUCTEM
JIMHEWHBIX YPaBHEHUN.

Pa3zges 2. DiieMeHTBbI BEKTOPHOI ajredpbl

Tema 2.1. JluneliHble omeparuu HajJ BEKTOpaMHM, UX CBOMcTBa. JIMHEHHBIC
KOMOHMHAIMKM BEKTOpOB. JIuHelHas 3aBUCHMOCTh W HE3aBUCUMOCTh BEKTOpOB. baszuc
cUCTeMbI BEKTOpOB. Pa3znoxkenue BekTopa o 0asucy.

Tema 2.2. CxansipHoe, BEKTOPHOE M CMEIIAHHOE IMPOU3BEICHUSI BEKTOPOB, HUX
CBOMCTBA. Y CIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTU BEKTOPOB.

Tema 2.3. JIlunelinsie npoctpancTBa. basuc. [IpeoGpazoBaHue MaTpulilbl IMHEHHOTO
omepaTopa mpH nepexojie oT 6a3uca k 06azucy. CoOCTBEHHbIE 3HAYECHUSI U COOCTBEHHBIC
BEKTOPBI MATPHUIIBI.

Pasznes 3. KoMiekcHbIe YHCJIa 1 MHOTO4YJICHBI

MHOX€eCTBO KOMIUIEKCHBIX unces. DOpMBbI 3anucy KOMIIEKCHBIX yncell. Onepanun
HaJl KOMIUIEKCHbIMM uyucinamMu. @Dopmyna Myaspa. Pa3noxkeHne MHOrodseHa Ha
MHOKHUTENIA OCHOBHAsI TEOpEMa aareOpshl.

Pa3nen 4. KpuBble BTOpoOro nopsiika

Omnunc, napaboina, runepbosia, UX CBOHCTBAa M ypaBHeHus. OOuiee ypaBHEHHE
KpUBOM BTOpOro nmnopsaka. IlpuBeneHune ypaBHEHHs KpPUBOM BTOPOTO NOpSAKA K
KAaHOHUYECKOMY BUJLY.

Pa3nenbl 3 U 4 BBIHOCATCS HA CAMOCTOSITEJIbHOE U3yUeHHe.

Pa3nen 5. JjeMeHTBI MATEMATHYECKOT0 AHAIH3A

Tema 5.1. Yucnoas nocnegoBaTenbHOCTh. [Ipeaen yucioBoi mocienoBaTeIbHOCTH
u ero cBorctBa. Oyukuus. [Ipegen pynkunu. OCHOBHBIE TEOPEMBI O TIpeaeax (PyHKIMH.
[lepBblii u BTOpOHl 3ameuarenbHble mpenenbl. CpaBHEHHE OECKOHEYHO MalblX U
OECKOHEYHO OOJBIINX BEJIMYUH. DKBUBAJICHTHBIE OECKOHEUHO MAJIbIE BEJTMYHHBI.

Tema 5.2. HenpepoIiBHOCTh (YHKIMI B TOUKE W Ha MPOMEXKYTKe, TOUKH pa3pbiBa
byHKUMH, UX KiIaccupukauusg. ACUMOTOTHI rpaduka (QyHKUUU, UX Kilaccupukauus,
YCJHOBUS CyIIECTBOBAHUS, METOAbI HAXOXKIECHUS.

Tema 5.3. IlpousBognas ¢yukuuu. ['eomeTpuyecknii U MEXaHUYECKUU CMBICI
npousBoaHou. [IpaBmna auddepentmpoBanus U GoOpMysbl BEIUUCICHUS MPOU3BOIHBIX.
Tabnuiia Mpou3BOAHBIX OCHOBHBIX dJIEMEHTApHBIX (yHKIUNA. BrraucieHne mponu3BOIHBIX
(byHKINNA, 3aIaHHBIX PA3IAYHBIM 00pa3oM.

Tema 5.4. Jludbdepentman. [IpousBonusie u auddepeHimanbl BHICIIAX TOPSIKOB.
[TpuGamKeHHBIEC BEIYUCIICHUS ¢ TIOMOIIBLI0 TH(depeHIINAIIOB.

Tema 5.5. PackpsiTiie HeonpeneneHHocTel pasnuunoro tumna. [Ipasuno Jlonurans.
®opmyna Teisopa. Pa3nokeHHss OCHOBHBIX JJIeMEHTapHbIX GYHKIUN 10 (popmyie
Maknopena. [IpuGnauxeHHbIe BBIYUCICHUS ¢ TOMOIIBI0 hopmyJibl Teitnopa.

Tema 5.6. OcHoBHBIE TeopeMbl U depeHINATBPHOTO HCUKCIeHUsI. MOHOTOHHOCTh
byHkuuu, sKcTpeMyMmbl HeoOxoauMble U JA0CTATOYHBIE YCIOBHS MOHOTOHHOCTH,
JOKaNbHOrO 3KcTpemyMma. MHccnegoBaHue BbIMYyKJIOCTH rpaduka QyHKuud. Touku
neperuda rpaduka GyHKIUH.



Tema 5.7. Obmas cxema uccienoBanuss (QYHKIMM W TOCTPOCHHs €€ rpaduka.
CaoiicTBa (DyHKIMI, HEMIPEPHIBHBIX HA OTpe3ke. Hambombiiee 1 HauMeHbIee 3HAYCHUS
(GYHKIIMHM Ha OTpE3Ke.

Bropoii cemecTp

Pazgen 6. JlupdepeHuuanbHoe ucHHUCIeHHMEe (YHKIUIA  HECKOJbKHX
nepeMeHHbIX

Tema 6.1. DyHKUMA HECKOJIbKMX NEpeMEHHbIX. lIpeaen W HEmpepbIBHOCTD.
OcHOBHBIE CBOMCTBa HempepbiBHbIX (GyHKIMA. YactHble mnpousBojHbie. [lonHbIN
muddepennuan. [IpousBoanbie CI0KHON (YHKIIMM HECKOJIBKUX MEpeMEHHbIX. YacTHbie
poU3BOIHbIE U Au(depeHIuanb BeicIX nmopsakoB. Teopema I1IBapia.

Tema 6.2. ITpousBogHas 1o HampasieHuto. I'panuent. KacarenbHas K KpUBOM.
KacaTenpHasd miaockocTe M HOpMaib K moBepxHocTH. Popmyna Teilnopa. JKcTpeMyM
(yHKLIMH HECKOJIBKUX MepeMeHHbIX. HeoOXxoaumble U JOCTaTOYHBIE YCIOBUS SKCTPEMYMA.

Paznen 7. UHTEerpajibHOE HCYUCJICHHE

Tema 7.1. IlepBooGpa3nas. HeonpeneneHnnblii uHTerpain u ero cpoiicrsa. Tabnuna
UHTErpajJoB OT OCHOBHBIX 3JEMEHTapHbIX (QyHKIMHA. Meroa HEnocpeICTBEHHOIO
UHTETPUPOBAHUS.

Meton uHTErpupOBaHusl € IMIOMOIIBIO 3aMEHBI IEPEMEHHOM, TOABEAECHUEM T10]] 3HAK
muddepennnana. MeTo MHTErPUPOBAHUS IO YACTSIM.

WNHuTterpupoBanre paivoOHAIBHBIX ApOoOeii HHTETPUPOBAHME HEKOTOPHIX BHUOB
UPPALMOHATBHBIX U TPUTOHOMETPUUYECKUX (YHKITUA.

Tema 7.2. 3amauu, nNpUBOJANIME K TOHATUIO OIPEACICHHOTO HHTErpaa.
OnpeneneHHbpIl  MHTETpaji, €ro CBOMCTBA. YCJIOBUS HHTErpupyemMocTH. MHTerpan c
MEepPEeMEHHBIM TpeeioM uHTerpupoBanusa. Popmyrna Heiorona — JlelOnuna. 3amena
IIEPEMEHHON B ONPEIEIICHHOM HHTETpAJIE.

[IpunoxeHus ompeneseHHOro MHTErpajga B Fr€OMETPUM M MEXaHUKE (BBIYHMCIICHUE
I0IAAEH MIOCKUX (QUryp, AJIUHBI KPUBOUM, 00BEMOB.

Tema 7.3. HecoOcTBEHHBIC HHTETPANBI IIEPBOTO U BTOPOTO pojia (10 OECKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (YHKIIMN HA KOHEUHOM MPOMEKYTKE), UX CBOUCTRBA.

Tema 7.4. 3agaun, nNpUBOIALIME K MOHITHSAM KpPaTHBIX MHTErpajoB. /[BoiHON u
TPOMHOM HHTETPajbl, UX CBOMCTBA. BBIUMCIEHHWE IBOWHBIX HHTETPAJIOB MHOBTOPHBIM
UHTETPUPOBAHUEM.

Pa3znen 8. UnciioBbie M PyHKIIMOHAJIbHBIE PSA/IbI

Tema 8.1. Yucnossie psanpl. CxogumocTh U cymMma psina. Heobxoaumoe ycioBue
cxonumoctu. [elictBust ¢ psgamu. CBONCTBA YUCIOBBIX PSAAOB. 3HAKOMOJIOKUTEIbHbBIC
psanbl. ['apmonnueckuit psa. [lpusnaku cpaBHEHUS.

Metonbpl  UCCHENOBAHUSA  CXOAMMOCTH  TOJIOKHUTEIBHBIX  PANIOB:  NPU3HAKU
JHanamb6epa, Komm, narerpanbubiii npusHak Komu.

Tema 8.2. 3nakouepenyroutuecs psiabl. [lpusnak JlelOnuia. AOcodOTHas U
YCJIOBHAsI CXOJMMOCTb 3HAaKONEpPEeMEHHbIX psinoB. O0oOieHHbIle pu3Haku [lamamOepa u
Komm.

Tema 8.3. Crenennsie psabpl U ux cBoiicTBa. Teopema Abenss. MuTepBan u paauyc
cxoauMocTH. JuddepeHipoBanne 1 MHTErPUPOBAHUE CTENIEHHBIX PSAOB.

Tema 8.4. Panwl Teitnopa u Makiopena. YcinoBue pazioxXUMoCTd (YHKIHUH B Pl
Teitnopa. Pasnoxenune HekoTopbix ¢yHKIMNA B psia Teitnopa. [lpuMeHeHne CTENeHHbBIX
PSIOB B IPUOIMKCHHBIX BHIUACICHUSX.



Tpernii cemectp

Pa3nen 9. O6bikHOBeHHbIe MU depeHIIuATbHbIe YPABHEHUS

Tema 9.1. /luddepenumansupie ypaBHeHHs TIepBOro nopsaka. Beeagenue. 3amgaun,
npUBOAIIME K AU PepeHInaTbHbIM YpaBHEHHSIM MepBoro nopsaka. OCHOBHbBIE MOHSATHS
OOBIKHOBEHHBIX JU(PepeHIInanbHbIX YpaBHEHU niepBoro nopsjaka. [locranoBka 3amauu
Komm. Teopema cyuiecTBOBaHMS U €IUHCTBEHHOCTH pemieHus. OOmiee M 4acTHOE
pelieHys, OOIIMIA U YaCTHBIM UHTerpaibl. ['eoMeTpruueckuil CMbICI OOIIEr0 MHTErpaa.

VYpaBHEeHHUsI ¢ pa3AeIAIOLIMMUCS IEPEMEHHBIMU, OJTHOPOAHbIE U epeHnanbHbIe
YpaBHEHUs, ypaBHEHUS B NOJHBIX U depeHimanax.

JluHerHble 1.y. MEpBOTO MOpsiika U ypaBHEHUA bepHyum. PemeHue TMHEHHBIX
YPAaBHEHUN METOJIOM BapUalMHA IIPOU3BOJIBHON IIOCTOSHHOM, METOJOM IPOMU3BEIACHUN
bepnyu.

Tema 9.2. ludbdepeHumansupie ypaBHEHUSI BBICIIUX MOPAIKOB. DOpMbI 3amucu
G pepeHInanbHOTO ypaBHEHUs n-To nopsiaka. Oduiee u yactHoe pemenus. [locranoBka
3anaun Komm, kpaeBoii 3a1aun. THTErpupoBaHue METOJI0M MOHMKEHUS TIOPSAIKA.

Tema 9.3. Jluneitnble onmHOpoAHbIE audQepeHInanbHble ypaBHEHUS N — TO
nopsnka. OOmue CcBOWMCTBAa pEIICHUNA JMHEWHBIX OJHOPOAHBIX JU(p(PepeHInaTbHbIX
ypaBHeHU# N — ro nopska. [lonsatue pyHaaMeHTaNbHOW CUCTEMBI PEIICHUN JIMHEHHOTO
OJTHOPOAHOTO UG (EepPeHIIMATBHOTO YpaBHEHUSI N — IO MOPAJKA, €€ IMOCTPOCHHE s
YPaBHEHUN C MOCTOSHHBIMH KOX(p(UIUMEHTaAMHU. XapaKTEepUCTHUECKOe ypaBHeHHE. Bun
YACTHBIX PELIEHUH JMHEHHOro OJHOPOAHOIO AU(PQPEPEeHLNATBLHOIO0 ypaBHEHHUS N — TO
NOpsJIKa B 3aBUCUMOCTH OT BUJa KOPHEW XapaKTEPUCTUYECKOTO YPaBHEHHS.

JIuHeliHple HEOAHOPOJHbIE AU((epeHlnaIbHble YPaBHEHUS N — IO HOpsAIKa C
MOCTOSSHHBIMU ~ KOod(urmentamu. TeopemMa 0 CTpyKType OOIIEro pemeHus TaKux
ypaBHeHUi. Mertogq moabopa YacTHOro  pemeHuss (METOA  HEONpEeIesIEHHBIX
KO2(PPULIMEHTOR) AJIS PA3IMYHBIX CIICIUMAIBHBIX BUJIOB IMPABOM YaCTH.

JIuneitnple HeogHOpOAHBIE U (PepeHlnanbHble YpaBHEHHS BTOPOIO MOPSIKa.
MeTton Bapraluy Npou3BOIbHBIX TOCTOSHHBIX.

Tema 9.4. KpaeBwie 3aaun. 3amaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 9.5. Pemenue muddepeHnnanbHBIX YpaBHEHHH C  MEPEeMEHHBIMHU
kodppunmnentamu duddepenunanbHoe ypaBHeHue Oitnepa. [IpumeHeHHe CTENeHHBIX
PAA0B K UHTEIPUPOBAHUIO U HepeHINATBbHBIX YPaBHEHUH.

Tema 9.6. Cucrtembl 0OBIKHOBEHHBIX AU depeHInaibHbIX yYpaBHeHU. OCHOBHBIC
noHATUSA. HopMalbHBIE  CUCTEMBI  JIMHEWHBIX OJHOPOAHBIX M  HEOJHOPOIHBIX
muddepeHIMaIbHbIX ypaBHEHUHN. PerieHune JMHEMHBIX OAHOPOIHBIX M HEOJHOPOIHBIX
CUCTEM  OOBIKHOBEHHBIX  Au(depeHInaIbHbIX  ypaBHEHUH € TOCTOSHHBIMU
koddpurenTamu.

YerBepThlil cemMecTp

Pa3znen 10. Teopusi BeposiTHOCTEH

Tema 10.1. Bsegenue. Onementbl KoMmOuHaTtopuku. IlpaBuia cymMmbl H
npousBeaeHuss KoMOnHatopuku. CoequHeHUs (pa3MelIeHH s, TIEPECTAHOBKH, COUETAHMS).

[Ipeamer Teopuu BeposiTHOCTEM. Buawl ciyvaitHbix coObiTuii. Kiaccuueckoe,
CTaTUCTUYECKOE U T€OMETPUUECKOE ONPEICTICHUSI BEPOSITHOCTH MOSIBJIEHUS COOBITHS.

Tema 10.2. Anrebpa coObiTHii. TeopeMbl CIOXKEHHS BEpPOSTHOCTEH IS
HECOBMECTHBIX M COBMECTHBIX COOBITHH, TEOPEMbl YMHOKEHHS BEPOSTHOCTEH IS



3aBHCHUMBIX W HE3aBUCHUMBIX CcOObITHIL. DOpMynbl MONHON BeposTHOCTH, beiieca u
bepnysnu. JIokaneHas u nHTETpanbHas TeopeMsl Jlamnaca.

Tema 10.3. Cnyuaiinsie BennuuHbl. [loHSATHE 3aKOHA pacmpeneneHnus AUCKPETHOM
CIIy4aifHON BEJIMYMHBI M CMOCOOBI ero omucaHus. OCHOBHBIE 3aKOHBI pacIpeneacHUs
JTUCKPETHOM  CIIy9YallHOW  BEIWYWHBI  (TUIEPreoOMEeTpUYeCKui, OMHOMHUATLHBIM,
pacnpenenenue Ilyaccona).

Tema 10.4. YucnoBele XapaKTEPUCTUKUA JUCKPETHBIX CIy4YaWHBIX BEJIWYUH.
MaremaTHyeckoe OXUIAHUE W JUCHEPCUS CIy4YallHbIX BEIWYHMH, MUX BEPOSTHOCTHBIN
CMBICJI ¥ CBOMCTBA.

Tema 10.5. HemnpepsiBHble ciydaiinble BeauduHbl. HHTerpanmbHas ¢GyHKIUA
pacnpenenenus. IlnotHocTs BeposiTHOcTed. CBs3b MEXKIY MHTETpabHON (yHKIMEH
pacrpeneneHrs U INIOTHOCTBIO BEPOSITHOCTEN. MaTeMaTH4eCKOE OKUIAHUE U T CIIEPCUS
HETIIPEPBIBHOM CIIyYAHOW BEJIMYUHBI.

OCHOBHBIE ~ 3aKOHBl  PACHOPEACIICHUS  HENPEPBIBHBIX  CIyYalHBIX  BEJIMYHH.
PaBHOMEpHBIN, MOKAa3aTeIbHBIA  3aKOHbl. HOpMalbHBIM  3aKOH  pacHpeaeiCHHUS.
BepoATHOCTh TONAgaHus HOPMAJIbHO pPACHPENEICHHOM CIy4allHOM BEJIMYHMHBI Ha
IIPOU3BOJIBHBI KOHEYHBIM MHTEPBAJ, HA WHTEPBAJ, CUMMETPHUYHBIA OTHOCHUTEIBHO
cpeanero 3HayeHus. [IpaBuno tpex curm.

Tema 10.6. [Ipenensabie TeopemMbl Teopuu BeposiTHocTel. HepaBencTBo Uebrbiena.
Teopema YeoOrnreBa. Teopema bepuyinu. LlentpansHas npenenbHas Teopema.

Pasznea 11. MaremMaTnuyeckasi CTAaTHCTHKA

Tema 11.1. OcHOBHBIE 3ajaul MAaTEMaTUYECKON CTaTUCTUKU. BBIOOpOUHBIN MeTOA.
['eHepasibHasi  COBOKYNMHOCTb W BbIOOpka. Tumbl  BbIOOpoK.  CTaTUCTHUECKOE
pacnpenenenue BbIOOpKkU. IlocTpoeHne smnupuueckodl (QyHKIUU —pacrpeaeaeHus
BbIOOPKH, MTOJIUTOHA ¥ TUCTOTPAMMbl OTHOCUTEJIBHBIX YacCTOT.

Tema 11.2. ToueuHsle OIICHKM TapamMeTpoB pacnpeneneHus. TpeOoBaHus K
OLICHKaM: HECMEUIEHHOCTb, COCTOATEIbHOCTh, 3((PeKkTuBHOCTh. BriOOpOUHast cpenHss.
BbibopouHass ¥ HCOpaBi€HHAs  JUCIEPCUU.  YIPOILIEHHbIE  METOJbl  pacyera
CTATUCTUYECKUX XaPAKTEPUCTUK BHIOOPKH.

NutepBanbHble  OLEHKUA. JlOBEpUTENBHBIA HMHTEPBAN UL  MAaTEMATHYECKOTO
0’)KMJAHUS NPU U3BECTHOM CpPEIHEM KBaJIpaTUYECKOM OTKJIOHEHMHW. Pacnpenenenue
CreroneHTa. JloBepuTenbHBIA MHTEpBAJ Il BHIOOPOYHOW CpeIHEH MPU HEU3BECTHOM
CpelHeM KBaJpaThuieckoM OTkJIoHeHHH. Ciy4ail Manoi BEIOOpKU

Tema 11.3. DneMeHTbl KOPPEIAIMOHHOTO M PETPECCHOHHOTO  aHaJn3a.
OnpeneneHue mnapaMeTpoB JIMHEWHOW CpPEIHEKBAJIPATUYECKOM PErpeccuu METOA0M
HaVMEHBIINX KBAJIPATOB.

5. O0pa3oBaTe/ibHbIC TEXHOJOTHH, IPUMEHsIEMbIe IPH 0CBOCHUH TUCUMUIIIMHBI

Meroauka mnpenojaBaHusl AUCHUIUIMHBL «BbIclllas maTeMaThka» W peanu3aius
KOMITETEHTHOCTHOT'O MO/X0/1a B U3JI0KEHUU U BOCIIPUSITUN MaTepuasa MpeayCcMaTpuBaroT
WCIIOJIb30BaHUE CIICIYIONIUX aKTUBHBIX U MHTEPAKTUBHBIX (hOPM MPOBEICHUS TPYNIOBBIX,
WHJMBUAYAJIbHBIX, AyJAUTOPHBIX 3aHSITUH B COUYETAaHUM C BHEAYJIUTOPHON paboTON ¢
1e7bI0 (POPMUPOBAHUS U PA3BUTUS MPO(YECCHOHATBHBIX HABBIKOB 00YUYarOITUXCS:

— 3alUTa U UTHAUBUAYAJIbHOE 00CYKIEHUE BBINOJHAEMbIX 3TAllOB PACYETHO-
rpaduueckux pador;

— MIPUBJICYEHHUE JTYUIIUX CTYJAEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX.



— TIOJITOTOBKA, MPEJCTaBICHUE U 00CYK/ICHNUE TTPE3CHTAINN Ha CEMUHAPCKUX
3aHITHIX;

— OpraHu3anys U MPOBEACHNUE TEKYIIET0 KOHTPOJISI 3HAHUW CTYIEHTOB B (hopme
0JIAaHKOBOT'O TECTUPOBAHUS;

— IIPOBEJICHUE WHTEPAKTUBHBIX 3aHATUHN IO TPOIEAYPE MOATOTOBKU K HMHTEPHET-
TECTHPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— UCMOJIb30BaHUE UHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJISI B hopMe
ayJIMTOPHOTO U BHEAYJUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MaTEMAaTUKE C YYETOM
PE3yIbTATOB BBIMOJHEHUSI CAMOCTOSATENBHBIX PadoT.

[Ipu mnpoBeneHuH 3aHATHNA 1O JUCHUIUIMHE TpumeHsiercss cucrema CHO -
Ims.mospolytech.ru. Ha mmarpopme CJJO no aucuuiuiiHe MOTryT OBITH pa3MElICHBI
y4eOHbIE, METOJUYECKUE U UHbIE MaTEepHalIbl, CIIOCOOCTBYIOIINE OCBOCHUIO TUCIUTUIMHBI
CTYJICHTOM.

[TpoBenenue 3ansatuit B 2020/2021 y4. Toay mpearycMaTpuBaeTCs TaKKe HAa OCHOBE
pa3paboTaHHbIX Kadeapoil «MaTeMaTuka» 3JIEKTPOHHBIX O0pa3oBaTEIbHBIX PECYPCOB
(BOP) mo BceM paszzaenamM MporpaMMbl: IO JHHEWHOM M BEKTOPHOM anredpe, IO
MaTEMaTHYECKOMY aHaJIu3y, M0 (YHKIMSIM HECKOJbKUX MEPEMEHHBIX, TI0 OOBIKHOBEHHBIM
mudpepeHInaTbHBIM - yPaBHCHUSAM, 110 TEOPUU BEPOSTHOCTEH W MaTeMaTHYeCKOU
CTaTUCTHKE.

[Ipu mpoBeneHUM 3aHATHI TakXe MOTYT OBITh peaju30BaHbl Takue (HOpPMBI Kak
BeOuHapel (Ha Tmarpopme ZOOM, Webinar, Webex), OHJIAWH TeCTHpPOBAaHUE,
IPOMEKYTOUHAS aTTECTAIUs C TPUMEHEHUEM DIIEKTPOHHBIX CPEJICTB.

6. OeHOYHBIE CPeICTBA /IS TEKYIero KOHTPOJIA YCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTEeCTANMHU 110 HTOraM OCBOCHHA AMCHMILIMHBI H Y4eOHO-
MeTOoAuYeCKoe o0ecrnedyeHue CaMoCTOATEIbHOM padoThl CTYACHTOB

B npouecce 00ydueHHsT Ha MEPBOM M BTOPOM Kypcax MCIIONB3YIOTCS CIEAYOIINE
OLICHOYHBbIE (POPMBI  CAMOCTOSITEIBHOW pabOThl CTYJIEHTOB, OLIEHOYHBIE CpPEICTBA
TEKYILETO KOHTPOJIS] YCIIEBAEMOCTH M POMEKYTOYHBIX aTTECTALUN:

B nepBom cemecrtpe

- IB€ pacueTHO-Tpaduueckue padoThl.

PacuerHo-rpaguueckass padora Nel mo JMHeHHOW M BeKTOPHOIl aJjaredpe.
KpaTkoe conep:kaHue u 3Tamnbl pacdeTHO-TpapuiecKoi paboThI:

[TepBe1it 3Tam.

Pemenne cuctem JHMHEWHBIX anreOpanueckux ypaBHeHH Metonamu [aycca,
Kpamepa u oOpaTHOM MaTpUIIBI.

Bropoii star.

Bekropel, neiictBusg Han BekTopamu. CKansipHOE, BEKTOPHOE, CMENIAHHOE
POU3BEICHUS BEKTOPOB.

PacuerHo-rpaguuyeckas padora Ne2 mo MareMaTH4eCKOMY aHAJIHU3Y.

Kpatkoe coneprkanue u 3Tamnbl pacueTHO-TpaduuecKo pabOThI:

[Ipenen yncnoBoi nocaea0BaTENbHOCTH, Ipeien GYyHKINH.

UccnenoBanne GyHKIMU HA HENPEPHIBHOCTD.

Brruncnenue npon3BoAHBIX (PyHKLINU.

HccnenoBanune QpyHKINU, TOCTPOEHUE TPAPUKOB.



Bo BTOpOM cemecTpe

- TpH pacueTHoO-rpaduueckue padoThl.

PacuerHo-rpaduyeckasi pabora Ne 3 no pyHKIUAM HECKOJIbKHX IlepeMEeHHBIX.

Kpatkoe conepxanue pacueTHO-TpaduuecKkoi paboThI:

@OYHKIMM HECKOJIBKMX MepeMeHHbIX. YacTHble mnpou3BojHble. [IponsBoaHbie OT
cnoxHbIX (yHKUUH. [Ipon3BogHas 1O HaNpaBIEHUIO U TPATUEHT. DKCTPEMYM (YHKIUU
JBYX IIEPEMEHHBIX.

PacueTrHo-rpadpuyeckasi padora Ne 4 1o MHTErpaJbHOMY MCYUCICHHUIO.

KpaTkoe copepxanue u 3Tansl pacdeTHO-Tpadpuiueckoi paboThI:

[TepBsbiit 3Tam:

Meronsl uHTErpUpOBaHuUs. BpIuKclIeHHE HEONPEIEIEHHBIX HHTErPaJIOB.

Bropo# srarm:

[Ipunoxenus  ompelneneHHBIX  UHTerpajgoB.  MccienmoBaHue — CXOOUMOCTHU
HECOOCTBEHHBIX UHTETPAJIOB.

PacuerHo-rpaguueckas padora Ne S no psigam.

Kpatkoe copepxanue u 3Tanbl pacueTHO-TpaduuecKor paboThI:

IlepBsIii dTaI:

HccnepoBanue cXOAMMOCTH YUCIIOBBIX PAJIOB.

Bropoii sram:

HccnenoBanne cX0IMMOCTH CTEIIEHHBIX psiIOB. PaznoxkeHne QyHKIMI B CTENIEHHbIE
PSIBIL.

B Tperbem cemecTpe

- 07lHa pacueTHO-TpaduyecKas padbora.

PacuerHo-rpaduyeckasi pa6ora Ne 6 no nudpepeHnuajIbLHbIM YPABHEHUSIM.
Kpatkoe conepskanue pacueTHO-rpaduuecKoil pabOThI:

Mertonsl pemiennid qudpepeHnnanbHbIX YpaBHEHUH Pa3IMyHOrO TUIIA.

B yerBepTOoM cemecTpe

- IB€ pacueTHO-Tpaduueckue padoThl.

PacuetrHo-rpajguueckasi padora Ne / mo Treopuu BepoATHOCTEI.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

Ompenenenre BEPOSTHOCTEH CIIy4ailHBIX COOBITHH, 3aKOHOB pacIpeaesiCHUs
JUACKPETHBIX U HEMPEPBIBHBIX CIYyYaNHbIX BEJIMYUH U UX YUCIIOBBIX XapaKTEPUCTHUK.

PacuerHo-rpadguyeckasi pa6ora Ne 8 mo MaTeMaTu4ecKOi CTATUCTHKE.

Kpatkoe coneprxanue pacueTHO-Tpaduueckoi paboThI:

[TocTpoenre SMIUPUYECKON (GYHKIIMK paclpeeseHUusT BBHIOOPKH, TMOJMTOHA W
TUCTOTPAMMBbl OTHOCUTEIIBHBIX YaCTOT.

Pacder craTucTHYECKNX XapaKTEPUCTUK BBIOOPKH.

OuLeHOYHbIE CPECTBA TEKYILETO0 KOHTPOJISI yCIIEBAEMOCTH BKJIIOYAOT KOHTPOJIbHBIE
BOIIPOCHI W 3alaHusi B (opme OJAaHKOBOrO TECTHUPOBAHUS JJiI KOHTPOJISI OCBOCHHS
00y4JaroumMMucs pa3aesioB TUCUUIIIMHEL, ipuem PI'P.

OGpa3ibl TeCTOBBIX 3a/1aHui, 3a7aHuil PI'P, KOHTpOJIBHBIX BOMPOCOB U 3aAaHUM JJIs
MPOBEJEHUSI TEKYIIEro KOHTPOJIS, HSK3aMEHAllMOHHBIX OWIETOB MPUBEIACHHI B
[Tpunoxxenuu 2.



6.1. ®oHA OLEHOYHBIX CPEICTB /s MPOBEAeHUs MPOMEKYTOUHOM aTTecTAlNN
odyyawmuxcs Mo JucuuInHe «Bpicimas MmaTeMaTHKa»
[lepeyeHb KOMIETEHIMI C yKa3aHHEM JTaloB WX (OPMHPOBAHUS B TpoIlecce
OCBOEHHS1 00pa30BaTENbHOM MPOTPAMMBI.
B pe3yabpTrare 0CBOCHUS AUCITUILTUHBIL (POPMHUPYIOTCS CIEAYIONINE KOMISTCHIIUU

Kon B pesynbpTaTe ocBoeHHs 00pa3oBaTeIbLHON IPOrpaMMbl 00YJaIOIIUICS TOJDKEH 001a1aTh
KOMIIETEHIIUHU
OIIK-1 CnocoOHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JICHCTBYIOLIHME B IPOIECCE

H3TOTOBJICHUA MAlIMHOCTPOUTCIBbHBIX I/ISI[CJII/Iﬁ Tp€6y€MOI‘ O Kadc€CTBa,
KOJMYCCTBA TP HAUMCHBIINUX 3aTpaTax O6H.[€CTB€HHOFO Tpyda

3aaHHOro

B npornecce ocBoenusi 06pa3oBaTeabHON MPOTpaMMbl TaHHBIE KOMIETEHIINH, B TOM

qUCJI€C HUX OTACIBbHBIC KOMIIOHCHTHI,

GbopMHPYIOTCS TIO3TAIHO B XOAEC OCBOCHUS

00yJaroNMMUCs TUCITUTIINH (MOJYJICH), TPAKTUK B COOTBETCTBHH C YUCOHBIM IUTAHOM U
KaJICHJApHBIM Fpa@UKOM yu4eOHOro npouecca.
Onucanue mokaszaTesiie M KpUTEpHUEB OIICHUBAHUA KOMIIETEHIUMH, (HOPMUPYEMBIX
110 UTOTaM OCBOCHUS AUCUHUILIAHBI, OITMCAHUE IIKAJ OLICHUBAHUS
[TokazaTenem olleHUBAHUS KOMIIETCHIIMM Ha Pa3JIMYHBIX 3Tanax ux (GopMUpOBaHUS
SBJIAETCS. JIOCTHKEHHE OOYy4YaloIIMMKCS IUIAHUPYEMbBIX Ppe3yJIbTaToB OOy4YeHHUs TI0

TUCLMILINHE.

OIIK-1 Cnoco0HOCTh MCIOJIB30BATH OCHOBHBIE 3aKOHOMEPHOCTH, ueﬁcn;yloume B IIpouecce U3roToBJCHU MAIMHOCTPOUTE/IbHBIX

n311e.1mﬁ TpeﬁyeMoro Ka4veCTBa, 3a1aHHOI'0 KOJIMYECTBA IPU HAMMECHBIIUX 3aTpaTax OGIJ_IECTBCHHOFO Tpyaa

Kputepuu onennBanus

Iloxa3arenn
2 3 4 5

3HATh: OO6yuarormuiics OO6yuaroruiics Ooyuaromuiics aeMoH- | OOyvaronuiics
OCHOBOIIOJIAraloNHe JIEMOHCTPUPYET TOJHOE JIEMOHCTPUPYET CTPUPYET TOCTATOUHO JIEMOHCTPUPYET TOTHOE
TEOPETUUECKHE OTCYTCTBHE WIIH HETOJIHOE COOTBETCTBUE | TITyOOKHE 3HAHUS COOTBETCTBUE 3HAHHIA
MOJIOKEHUSI, HEOCTATOYHOE 3HAHHI IpOorpamme: KOHTPOJIUPYEMBIX nporpaMmme
MPEAyCMOTPCHHBIE COOTBETCTBHE 3HAHUIA JIOTTYCKAIOTCS OLIHOKH, pa3/ieNioB QUCIUILIHHBL, | JAUCIUIUTAHBI, TOTHYHO
TIPOrPaMMOM IUCIHMIUINHEI, | KOHTPOJIHPYEMBIX TIPOSIBIISIETCS OTBEYaeT Ha BCe W apryMEHTHPOBAaHHO
IUTSL OCMBICIICHHUS pa3nenoB MaTEMAaTHKH: HE | HEIOCTaTOYHOE, BOTIPOCHI, B TOM YHCIIE OTBEYaeT Ha BCe

OCHOBHBIX criocoben MMOBEPXHOCTHOE 3HAHWE | JOMOJIHUTEIbHBIE. B TO | BOMPOCHI, B TOM YHCIIE
3aKOHOMEPHOCTEHH, apryMEeHTHPOBAaHHO U TEOPHH, CyTH METOIOB. JKe BpeMsi TIPH OTBETE JIOTIOJTHUTEIIbHBIE,
JISHCTBYIOIINX B MPOLIECCE | MOCIIEIOBATEIBLHO Jns monyueHus JIOTTyCKaeT MOKAa3bIBAET BHICOKHUI
W3TOTOBJICHUS M3Jarath MaTepual, MPaBUIILHOTO OTBETA HECYIECTBECHHBIC YPOBEHb TEOPETUUECKON
MAaITUHOCTPOUTEIBHBIX HETPaBUJIBHO OTBEYACT HA | TPeOyrOTCS MOTPEITHOCTH WM TaeT | TMOATOTOBKU
U3JIeTHH JIOTIOJTHATEITHHBIC YTOYHSIOIINE BOMPOCHL. | HEMOCTATOYHO MOJIHBIC

BOTIPOCHI WIIH OTBETHI

3aTPYIHSAETCS C OTBETOM
yMeTh: OO6yuarormuiics OO6yuaroruiics Oo0yuaroruiics OO0yyarommuics
HCIIONB30BATH METO B MOKAa3bIBaeT JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET yMEHHE
MaTeMaTHYECKOTO aHalM3a | HEIOCTATOYHOE yMEHHE HETIOJIHOE COOTBETCTBHE | YaCTHIHOE MPUMEHSITH TEOPHUIO K
JUTSL OTIMCAHMST OCHOBHBIX MIPUMEHSITH TEOPHUIO K CIIEYIOMINX YMEHHI: COOTBETCTBHE pelIeHnio
3aKOHOMEPHOCTEHH, PELIEeHHIO TIpeylaraeMbIX | PEIIeHUEe 33/1a4, yMEHHE | CIIeIYIOMUX YMEHH: MpeTaraeMbIx 3a/1ad,
JEHCTBYIOIINX B IpoLiecce | 3ajad, IOMyCKaeT rpyOble | MOJIb30BaThC MPUMEHSATH MPaBUIILHO U TIOJHO
HU3IrOTOBJICHUS OU_IPI6KPI Ipu pEUICHUU Pa3JIMYHBIMU TECOPETHUCCKUE METOIBI CTPOUTH PCIICHUSA
MalIMHOCTPOUTEIbHBIX 3a1a4 UJin BOOGLL{C MaTeMaTHU4YCCKUMHU K pECLICHUIO 3a1a4. MaTeMaTUYCCKUX 3a1a4.

17631 (17178

peleHus 3anaq
OTCYTCTBYIOT,
HETIPaBIJIBHO OTBEYAET Ha
JIOTIOJTHUTEIIbHBIE
BOIIPOCEI, CBSI3aHHBIE C
N3y4aBIINMHCS B Kypce
MaTeMaTHYeCKUMH
METO/IaMH U MOJIEJIIMU
WU 3aTpyAHseTCs C

MeTogamu. B pemennu
3aJa4d MOTyT
coJiepKaThes TpyObie
OIIHMOKH, TIPOSIBIAETCS
HEI0CTaTOYHOE YMEHHE
MIPUMEHATH TEOPHIO K
PELIEHHIO
npeagaraeMelx 3ajad.

‘YMeHust 0CBOEHBI, HO
JIOITY CKaIOTCSt
HE3HAYMTEIILHEIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHHS TIPU
pelIeHny 3a1a4, He
BJIMSIOIIME HA OOIMii
XOJI pEIICHUSI.

CB0060/IHO OnIepHUpyeT
MPHOOPETEHHBIMU
YMEHUSMH, TIPUMEHSET
WX B CHTYyalUsIX
TOBBIIICHHOM
CJIO3KHOCTH.




OTBCTOM

BJIa/IeTh:
METOJaMHU
MaTeMaTHYECKOI0 aHalu3a
U MOJCIUPOBAHUS AT
a/IeKBaTHOT'O OIMCaHUs
OCHOBHBIX
3aKOHOMEPHOCTEH,
JIEHCTBYIOUIMX B MpoLiEcce
U3TOTOBJICHUS

OOyuaromuiica He
BIIAJICET WIH B
COBEPLICHHO
HEJOCTATOYHOI! CTEIeHH
BJIajieeT HaBBIKaMU
MIPUMEHEHUS
TEOPETHYECKOTO armnapara
U Pa3IUYHBIX MaTEMaTH-
YECKHUX METOJIOB K peliie-
HHUIO 33/1a4

OOyuaromuiics Biajgeet
MareMaTHYECKUMU
METOJIaMHU B HETTOJIHOM
o0BeMe, IOy CKAITCS
3HAYUTENIbHBIC OLITHOKH,
MIPOSIBIIACTCS
HEZOCTATOYHOCTh
BIIAJICHUS
MaTeMaTHYECKOU
TEXHHKOM, HCITBITHIBAET

Oobyuaromuiics
YaCTHYHO BJIAICET
Pa3TMIHBIMA
MareMaTHUYEeCKUMU
METO/IaMH, HaBBIKU
OCBOCHBI, HO
JOIYCKAaIOTCs
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHHUS IpU

Obyuaromuiics B
MOJIHOM 00BbEME BIIaJICCT
pa3IMYHBIMU
MaTeMaTHIYECKUMU
METOJIaMHU, CBOOOIHO
MPUMCHSICT TTOJTyYCHHBIC
HaBBIKH B CHUTYaIHsIX
TOBBIIICHHOM
CJI0KHOCTH.

MAaIIMHOCTPOUTEIBHBIX
I/I3Z[€J'H/Iﬁ S3HaAYUTCIIbHBIC
3aTpyAHCHUA TIpU
NPUMCHEHNU HAaBbIKOB B

HOBBIX CUTYalUsIX.

aHAJIMTHIECKUX
orepanusx, rnepeHoce
YMCHUI1 Ha HOBEIC,
HECTaHJIapTHBIE
CUTYaIUH.

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4eT

[IpomexxyTouHast arrecrauus oOydaromxcss B (opme 3adeta MNPOBOAMUTCS IO
pe3yabpTaTaM BBIIIOJIHEHUS] BCEX BUIOB Y4EOHOM pabOThI, MPEAYCMOTPEHHBIX Y4YEOHBIM
IUIAHOM 10 JAaHHOM JUCUUIUIMHE, TPU 3TOM YUYUTBHIBAIOTCA PE3YyJIbTAaThl TEKYIIEro
KOHTPOJISI yCIIEBa€MOCTH B TeyeHue cemecTpa. OuneHka CTeneHu JOCTHUKEHUS
00y4YaromuUMHUCs TUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHs] MO JUCUHUIUIMHE IPOBOJIUTCS
IIPENoJaBaTeNeM, BEAYLIUM 3aHATHS 110 JTUCLUUIIMHE METOAOM JKCIEpTHON ouneHkH. [lo
UTOTaM ITPOMEKYTOYHOM aTTECTALMM I10 JMCLMIUIMHE BBICTABISAETCS OLICHKA «3a4TEHO»
WIN «HE 3a4TEHOY.

[Ixana
OLIEHUBaHUI

Onucanue

BrimmonHeHsl Bce 00s3aTeIbHBIC YCJIOBUA TIOATOTOBKHU CTYACHTA K HpOMGX(YTOqHOﬁ
arrecraliu, NpeayCMOTPCHHBIC nporpaMMoﬁ AU CHUIIIIUHBI. CTy')ICHT ACMOHCTPUPYCT
COOTBETCTBHC 3H21HPII>1, YMCHI/II\/'I, HAaBbBIKOB TIPUBCACHHLBIM B Ta6m/1uax IIoKa3aTcisiM,
ONCpUpyceT HpI/IO6peTeHHBIMI/I S3HAHUAMHU, YMCHUAMH, HABBIKAMH, IPHUMCHIACT HUX B
CUTyalusax IMOBBIIICHHOM CIIOKHOCTH. HpI/I 9TOM MOT'yT OBITH A0MMYIICHBI HC3HAYHUTCIIbHBIC
OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA ITPHU AHAJIIUTUYCCKUX OIICpaludgX, ICPEHOCC 3HaHUM U
YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTyallN.

3auTeHo

He BbmosiHeHBI — 00si3aTeNbHBIE YCIOBUS TMOATOTOBKH CTYACHTa K MPOMEXYTOYHOM
aTTecTaluy,  [peayCMOTPEHHbIe  ImporpamMmor  aucuuiumebel, MWJIM  crynmeHt
JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHWM, YMEHUW, HABBIKOB IPUBEJCHHBIM B
TabNUIIax MOKa3aTeNsiM, JOMyCKAIOTCS 3HAUUTENbHbBIE OIIMOKH, MPOSBISETCS OTCYTCTBUE
3HAaHWW, YMEHUW, HAaBBIKOB IO PANY MOKa3aTeled, CTYJICHT UCIBITHIBAECT 3HAUYUTEIbHBIE
3aTPYIHEHUSI NIPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMM IIPU UX IIEPEHOCE HA HOBBIE
CUTYyallHH.

He 3aureno

®opmMa MPOMEKYTOUYHOM aTTECTALUM: IK3AMEH

[IpomexxyTounast arrectanus oOydaromuxcsi B (opMe dK3aMeHa MPOBOJUTCS IO
pe3yibTaTaM BBITIOJIHEHHSI BCEX BHUIOB y4eOHON pabOThHI, MPEAYCMOTPEHHBIX YYCOHBIM
IUIJAHOM II0 JAHHOW JUCHMIUIMHE, IPU 3TOM YUHUTBIBAKOTCA PE3YJIbTAThl TEKYIIETO
KOHTpPOJISl yCHEBaeMOCTH B TeueHue ceMectpa. OlleHKa CTENeHH JIOCTHKEHUS
0o0ydJaronmMucs TUIAHUPYEMBIX PE3yJIbTaTOB OOyYEeHHs MO JUCITUIUTMHE MPOBOIUTCS
MpETo/IaBaTesieM, BEAYIIUM 3aHATHS MO0 AUCHUILUIMHE METOJ0M 3KCHEpPTHOM oneHku. [1o




uroram HpOMe)ICYTO‘{HOﬁ arrecraiuy 110 AUCHUIIIIMHC BBICTABIACTCA OLCHKA «OTIIMYHO),
«XOopomo», «KYyaJOBJIICTBOPHUTCIBbHO» NN «HCYAOBJICTBOPHUTCIIHLHO)).

IIIkama onieHnBaHus

Omnucanue

OT1ian4yno

BrimonHensl Bce BuAbl y4eOHOH paboThI, MPEIyCMOTPEHHBIE Y4eOHBIM
mw1aHoM. CTyJEeHT JEMOHCTPUPYET COOTBETCTBME 3HAHUMN, YMEHUH, HAaBBIKOB
MoKa3aTesiM, NPUBEIACHHBIM B TaOIuIaX, OMNEPUPYET NPUOOPETCHHBIMH
3HAHWSAMH, YMECHUSAMHU, HaBbIKaMH, IPUMEHSET UX B CUTyalUsX NOBBILICHHON
cinoxkHoctd. IIpu 3TOM MOryT OBITH JIONYIIEHBI HE3HAYHTEIbHBIC OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS IIPpU IEPEHOCE 3HAHUNW W YMEHUH Ha HOBBIE,
HECTaHJapTHBIC 3a/1a4u.

Xopomo

Breimonnensl Bce BuAbl y4eOHOH paboTHI, MPETyCMOTPEHHBIE Y4YEOHBIM
mw1aHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMEHUM, HABBIKOB
[I0Ka3aTesiM, IPUBEACHHBIM B TalIMLaX, ONEpPUPYET NIPUOOPETEHHBIMU
3HAHWUSAMH, YMEHUSIMHU, HaBbIKaMU. B TO e Bpems IpU OTBETE AOIYCKAET
HECYIIECTBEHHbIE IIOTPEIIHOCTH, 3aJayd peumaer ¢ Helo4YeTaMu, He
BIIMSIOIIMMU Ha OOIIMN X0/ PELICHHUS.

Y10BJIETBOPUTEIBHO

Boinonnensl Bce BUABl y4eOHOW paboOThI, MPEAyCMOTPEHHBIE Y4eOHBIM
maHoM. CTyJIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMM, HABHIKOB
MOKa3aressiM, MPUBEACHHBIM B Ta0NHIaX, OMEpUpYeT MNpUOOpEeTEHHBIMU
3HaHUSIMU, YMEHUAMH, HaBbIKaMu. Ho mokaspiBaeT HernmyOOKue 3HaHUS, PU
OTBET€ HE JIOMYyCKaeT TrpyObIX OIMMOOK WIM NPOTHBOPEYMiA, OIHAKO B
(bopMyJTHPOBAaHUK OTBETa OTCYTCTBYET JOJDKHAS CBS3b MEXAY aHAIU30M,
apryMeHTaluel U BhIBOJAMH, B PEIICHUH 3a/1a4 MOTYT COJIep:KaThCs IpyObie
omuOku. JJig MoaydeHus NTPaBUIBHOTO OTBETa TPEOYIOTCS YTOUYHSIONINUE
BOIIPOCBI.

HeynoBiieTBopurte/ibHO

He BbimonHeH onuH miu Oojiee BUAOB y4eOHOH pabOThI, MPeayCMOTPEHHBIX
y4eOHBIM 11aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IOKAa3aTeNsIM, MPUBEAECHHBIM B TaOJMIaX, JOMYCKArOTCS
3HAYUTENIbHbIE OMIMOKH, MPOSBISAETCS OTCYTCTBUE 3HAHUM, YMEHUI, HAaBBIKOB
II0 PsIly NIOKA3aTeNel, CTyIEHT UCIIBITBIBAET 3HAYUTEIbHbIEC 3aTPYJHEHNS TIPU
ONEPUPOBAHUY 3HAHUSMHU U YMEHUSMHU.

@DOHIIBI OIEHOYHBIX CPEACTB TMPEJACTABICHB B TMPWIOKEHUU 2 K pabdoueit

porpaMMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecnevyeHne JUCIIUTIUHBI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. Kparkmii kypc wmaremarndeckoro anamuza. T.1.
HuddepenunanbHoe 1 UHTETpaIbHOE MCUMCICHUS (PYHKIUN OAHOW MepeMeHHOU. Psapl:
VYueOHuk [DeKTpoHHBIN pecypc]: yueO. - DnekTpoH. aaH. - MockBa: ®usmarnur, 2015. -
444 c. [Pexxum poctyna: URL: https://e.lanbook.com/book/71994 - 3ari1. ¢ skpana. ]

2. I'mypman B.E. Teopust BepoATHOCTEM M MaTeMaTHYeCKas CTaTUCTUKA. 12-¢
u3a. crep. M.: FOpaiit, 2013. — 479 c., 139 7x3.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. MunocnieB B.b., Mapteinerako A.U., Jlsxosckuii B.A., 3yokoB B.I'. Kypc
BBICIIEN MaTeMaTHKHU: YueOHoe rmocooue. Yacts 1.M.: MIT1Y, 2007; Yacts 2.M.: MT'I1Y,
2007. Yacts 3. M.: MI'I1Y, 2011. 400 >k3. https://e.lanbook.com/



https://e.lanbook.com/book/71994
https://e.lanbook.com/

2. 3yokoB B.I'., JlaxoBckuii B.A., Maptemnenko A.M., Munocues B.b.,
[Tymkaps E.A. Kypc marematuku i TEXHUYECKUX BBICIIUX Y4EOHBIX 3aBEICHHM. M.:
MI'1Y, 2012. 400 k3. https://e.lanbook.com/

3. Kypc nekuuit mo nuHeitHON anredpe U aHATIMTUYECKOW TeOMeTpHH: yueOHOoe
nocob6ue. // Kynpssues b.1O., Matsam B.U., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY
«MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBI
pecypc.

4, Marematuyeckuid ananu3. Teopuss mpenenoB u  auddepeHnnanbHoe
VCUYUCJICHUE: OCHOBHBIE IIOJIOKEHUSI TEOPHUHM, METOJMYECKHME YKa3aHWS W BapHUaHTHI
pacueTHo-rpaduueckux pabor // bomynoB M.A., bopomuna C.U., KoporkoBa H.H.,
Tkauenko O.. M.: MI'TY «MAMMN», 2009.

http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHsI# pecypc.

5. JAM. bonynos, JI.LK. Kuitko, H.H. IlycroBoiitoB, O.1. TkaueHko Pspl.
OnemenTsl Teopun. Bapuantel PI'P. Meronnueckue ykazaHus il CTYAEHTOB IIEPBOIO
Kypca Bcex cneuuaibHocTel. MI'TY «MAMMWM», kad. «Boicias matematuka», 2010. —
101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbIi pecypc. |

6. Koran E.A. OOblkHOBeHHble U PEepeHIHATbHBIE  ypaBHEHHS U
BapUALlMOHHOE HCYUCJIEHUE B MPUIIOKEHUH K PacYETy aBTOMOOWMIIBHBIX KOHCTPYKLHU.
VYyebHoe nocobue o AucHUIuIMHe «MaTtemaTuka» JUisl CTy/IEHTOB BCEX CIEUUaIbHOCTEM.
M.: MAMM, 2010. 200 »x3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

7. Koran E.A. DOieMeHTBl TeOpHHM BEpPOSATHOCTEH M MaTEMaTUYECKON
CTaTHUCTUKHU. YuebHoe mocobue mno aucuuiimHe «Marematuka» [ CTYAEHTOB,
00yyJaronmxcsi Mo CrenuaiTbHOCTH « ABTOMOOWIIE- U TpakTopocTpoenue. M. 2007. — 224 c.
423 3Kk3.

8. Koran E.A., HOpuenko A.A. Teopusi BEpOATHOCTEM U MaremMaTHyecKas
cratuctuka: ydyeOHuk. M.: MHOPA-M, 2019. - 250 c. — (Bwicuiee oOpa3zoBaHue:
bakanaBpuar).

B) IPOrpaMMHOe o0ecrneYeHue 1 MHTePHET-PeCcypcehl:

[IporpammHoe obGecriedeHre He NpeyCMOTPEHO.

NHuTepHeT-pecypchl BKIIOYAIOT YUYEOHO-METOANUYECKUE MAaTE€pUaNbl B 3JIEKTPOHHOM
BUJIE, TIpE/ICTaBIEHHbIEe Ha caiite mospolytech.ru B paznene: «lleHTp mMaremMaTnyeckoro
00pa3oBaHUs

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3nbie yueOHO-METOAUYECKHNE U WH(POPMAIIMOHHBIE MAaTEPHAIIBI TIPEICTABICHBI
Ha caWTax:

Okcrionenta  IleHtp WH)KCHEPHBIX  TEXHOJOTMH W MOJECIUPOBAHUS
[http://exponenta.ru];

EqWorld Mup maTeMaTnyeckux ypaBHEHHI;

[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm];

http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u TecTs 1o
TEOPUU BEPOSATHOCTEN U MATEMATUYECKOU CTATUCTHUKE.

Kaxnapiii cTyneHT obOecriedeH WHIWBHUAYaJbHBIM HEOTPAaHUYEHHBIM JIOCTYIIOM K
AIIEKTPOHHBIM onbmmoTeKam YHUBEPCUTETA (elib.mgup;
lib.mami.ru/lib/content/elektronyy-katalog) x s1eKTpOHHO-OMOIMOTEYHBIM CHCTEMaM
(97eKTPOHHBIM OMOTUOTEKAM):



http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://pmims.000webhostapp.com/xbookM0018/index.html

N DJIeKTPOHHBIH pecypc e norosopa. Ha3Banus koJsJieKuuii
n/n Cpoxk neicTBHs 10CTYyNA
OBbC «M3narensctBa Jlaney» - | JloroBop Ne 73-MI1-23-EIl/17 | UH)xeHepHO-TEXHUYECKUE
noroBop Ne 73-MII-23-EIl/17 | ot 28.05.2017. Hayku — M3marenscTBo
ot 28.05.2017. «MamuHoCcTpOoeHue»;
(e.lanbook.com) HHxeHepHO-TEXHUYECKHE
Hayku — M3narenscteo MI'TY
um. H.J. baymana;
NHXeHepHO-TEXHUYECKHE
1 Hayku — M3naTenbcTBO
«DU3MATINTY,
DKOHOMHUKA U MEHEJKMEHT —
WznarenscTBo «DIAMHTA» U
38 KHUT W3 IPyTUX Pa3CIIOB
9BbC
(cM. caliT yHUBepcUTETa
pazaen 6ubauoreka)

5 SBbC «Kuura®oumy» Ha odopmiienun Komnexnus uz 172405
(knigafund.ru) U3JaHUN
Hayunas s5mekTpoHHas CBOOOIHBIH 1134165 HayuyHbIX cTaTe

3 oubnmoreka JOCTYTI
«KUBEPJIEHHKA»

(www.cyberleninka.ru)

4 9BbC «Polpred» [TocTostHHBIN TOCTYN 0630p CMU (apxuB
(polpred.com) nyOsmKkanuii 3a 15 jer)
Hayunas s5mekTpoHHas [TocTostHHBIM 3800 HaumMeHOBaHU I

5 | oubmmoteka e.LIBRARY.ru JOCTYTI YPHAJIOB B OTKPBITOM

JOCTYyIIe
JloCTyT K 2JIEKTPOHHBIM [Mucemo B PI'BOY SpringerJournals;
pecypcaM U31aTenbCTBa «Poccuimickuit ®onn SpringerProtocols;
SpringerNature OyHIaMeHTATBHBIX SpringerMaterials;
6 Hccnenosanmii» ot 03.10.2016 | SpringerReference;

Ne 11-01-17/1123 ¢ ZbMATH,;

MPUIOKEHHEM Nature Journals

C 01.01.2017 - 6eccpouHo
CrnpaBouHasi MOMCKOBast bes norosopa Hopwmpbl, mpaBuiia, craHaapThl

;| cucrema Y 3aKOHO/IaTeNILCTBO IO
«TexakcnepT» TEXHUIECKOMY

PEryJIUPOBaHUIO

8. MaTepuajnbHO-TeXHHYECKOE o0ecnieyeHue I CUUIINHbI
MartepuanbHO-TEXHUYECKass 0a3a YHHBEPCUTETa OOECIIeUMBAET MPOBEACHHUE BCEX
BUJIOB 3aHSTHH, MPEAYCMOTPEHHBIX y4E€OHBIM IJIAHOM W COOTBETCTBYET ACHCTBYIOIIUM
CaHUTAPHBIM U TPOTUBOTIOKAPHBIM MPABUITIAM W HOPMaM.
Kadenpa «Marematukay He pacrnojiaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U
UCIIOJIB3YET yueOHbIe ayAUTOPUU U3 001ero GOH/1a YHUBEPCUTETA.

[Ipn HEoOXOAUMOCTH ISl MPOBEACHUS WHTEPAKTHBHBIX MPAKTUUYECKUX 3aHSATHM
UCIOJIB3YIOTCSl KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

9. MeToanuyeckue peKOMEHAAIUM VI CAMOCTOSAITEIbHON padoThI CTY/IEHTOB
Pa3znesi: 3J1eMeHTBI JIMHEHOI ajredpbl




Marpuusl u onpeaenutenu. [Ipexae Bcero, CTyA€HT AOMKEH MOHITh, YTO MaTpUlla
— 3T0 Tabimia yucen (mpudeM 3Ta TaOIUIla MOXKET WUMETh OJMHAKOBOE YUCJIO CTPOK H
CTOJIOIIOB, @ MOXKET OBITh U MPSIMOYTOJIBHOM), a OMPEIETUTENb- 3TO YUCIIO, 3alUChIBAEMOE
B BUJIE KBaJIPATHOW TaOJHUIIBI, TO €CTh ONMPEACIUTEIN CYIIECTBYIOT TOJIBKO Y KBaJIPATHBIX
MaTpHuil.

Crnenyer oOpaTuTh 0c000€ BHUMAHHE Ha OIEPAITUI0 YMHOKEHUS TPSIMOYTOJIBHBIX
MaTpHI] U MOHATh, KAKUM IOIY4YaeTCsl MOPSAI0K MaTpUIlbl — npou3BeieHrus. OcoOeHHOCTh
MaTpHI] TaK’K€ COCTOMT B TOM, YTO MPOU3BEIACHUE MATPHUI] HE MEPECTaHOBOYHO, TO €CTh
AB # BA.Cnenyet 00s13aTesibHO yOEIUTHCS B 3TOM, PELIUB COOTBETCTBYIOIIUE 3aJaUH.

BaxnbiM siBeTcss moHsATHEe 0OpaTtHOM wmaTtpunbl. Hamo 3Hath  ycioBue
CYIIECTBOBaHMUS 0OpaTHOM MaTpHUIIbl U alropuTM ee nocrtpoenus. [locne ee BbruMcIeHUs
1[eJeco00pa3HO JenaTh MPOBEPKY MPABWIBHOCTU PEIIEHUS, BBINOJHUB OMNEPALNIO

ymHOKeHHsS A A= E (10/mKHA TIONydHTECS SIMHAYHAS MATPHIIA)

[Ipy wu3ydeHuw omnpenenuTeNneid Haa0 YETKO YCBOUTHb TMOHATHS MHUHOPA,
anredpanyecKkoro JONOJIHEHUS, 3HATh MHOTOYMCIICHHbIE CBOMCTBa ompenenutens. [ns
OCBOEHMSI TEXHUKHM BBIYMCIIEHUS OINpEAENIUTENEH 1es1ecoo0pa3Ho, BEIOpaB MPOU3BOIbHBIN
ONPENCIIUTENIb BBIIIE TPETHErO TMOPSIAKA, PACKPBITh €ro pa3iM4YHbIMH CIIOCOO0aMHU,
PUMEHSISL Pa3JIOKEHUE U TI0 CTPOKaM U 1o ctosidnaM. O6parute BHUMaHUE, KaKHe CTPOKU
(cTonO1Bl) TPENNOYTUTENIbHEE BBIOMPATH ISl  PACKPBITUS ONPENETUTENs, YTOObI
YOPOCTUTh €ro BbryucieHne. OcobeHHO A((PEKTUBHO BBIYKMCICHUE OMNpEACNUTENIeH C
MOMOIIIBIO 3JIEMEHTAPHBIX MTPE0Opa30BaHUM, TPUBOIAIIUX €T0 K TPEYTOJIbHOMY BUITY.

[Ipu u3yueHuu pemieHuit cucTeM JUHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY)
oOpaTuTe BHUMaHHE, TNPEKJE BCEro, Ha TOHATHE PEHICHUS CHCTEMbl U YCIOBUS
CYIIECTBOBAHMS PEIICHUN B 3aBUCUMOCTH OT COOTHOIIEHUS MEXKIY PaHTOM MaTpHIIbI,
paHrOM pACIIMPEHHOM MAaTpHUIIBl CUCTEMbl M YHCIOM HEW3BECTHBIX M YpaBHEHMUIA.
OOpature BHMMaHuWE Ha ycioBHs npuMeHeHus ¢opmyn Kpamepa m mertona oOparHOU
Matpullbl. BHuMaTenbHO pa3zdepuTe NpUMEPHl PEIICHUS MPOU3BOJBHBIX CHCTEM
JUHEUHBIX alreOpanvecKux YypaBHeHUM wetoaoM [aycca (BBemeHue Oa3UCHBIX W
CBOOOJTHBIX MTEPEMEHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI aaredpbl

[Ipu u3yueHur NaHHOW TeMbl OOpaTUTE BHUMAHHWE HAa JUHEHHBIC OMepaluud Haj
BEKTOpPaMH, Ha MOHATUA JIMHEMHOW HE3aBUCUMOCTH U JIMHEWHOU 3aBUCHUMOCTH BEKTOPOB,
Ha  (QyHIaMEHTalbHOE  TMOHATHE  0a3uca  BEKTOPHOTO  TpocTpaHcTBa (U
OPTOHOPMUPOBAHHOTO 0a3uca), Ha Pa30KEHUE BEKTOpa Mo 0a3ucCy.

3HaTh oOMNpelesieHHe, TE€OMETPUYECKHE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEICHUSI BEKTOPOB, (DOPMYJIbI I MX BBIUMCICHUS B BEKTOPHOW U B
KoopauHaTHOM  Qopme. OOs3aTeTbHO 3HaThb M yMETh  MPOBEPSATH  YCIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH U KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nen: koMIJIeKCHbIE YMCJIa 1 MHOTO4JI€HbI

B sTom paszene, npexae BCero, Hajo0 MOHITh, YTO KOMIUIEKCHOE YHUCIO SIBUJIOCH
pacliupeHueM TOHSTUS JCHUCTBUTENIBHBIX 4YHCEJ, 3HAaTh ONpeAeieHHuE W TpuU (POopMbl
3alUCH  KOMIUJIEKCHOTO yucna (anreOpanveckyro, TPUTOHOMETPUYECKYI0 U
MOKA3aTeNbHYI0), TEOMETPUUECKYIO HHTEPIPETALMI0 KOMIUIEKCHOTO YHWCIa U B3aUMHO-
OJIHO3HAYHOE COOTBETCTBHUE MEXKYy MHOKECTBOM KOMILUIEKCHBIX YUCEN MU MHOKECTBOM
TOYEK KOMIUIEKCHOW TIJIOCKOCTH. 3HaTh (popmyiy Ditnepa. KoMIiekcHbIE dncia MOYKHO
M300pakaTh C TMOMOINBI0 BEKTOPOB HAa KOMIUIEKCHOHM TuIocKocTu. [loatomy omeparuu



CJIOKEHUS M BBIYMTAHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEAECHBI K OIEpanusM
CJIO’KEHUS U BBIYMTAHMS COOTBETCTBYIOILIUX BEKTOPOB.

Hano 3HaTh M yMeTh BBINOJHATH ONEpPAlMd YMHOXXECHHMS, JI€JICHUS, BO3BEICHUS B
MOJIOKUTEIIbHYIO CTENEHb KOMIUIEKCHBIX YHCEJI, 3allUCaHHbIX B TPUTOHOMETPHYECKOM
dbopme, U3BICUCHUS KOPHS N-OU CTEMEHH M3 KOMIUIEKCHOTO YHCIIA.

Crnenyet 0OpaTuTh BHUMaHUE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX UYHCEN SIBISETCS
3aMKHYTBIM, TO €CTh Jt00as aqreOpanydeckasl onepanus HajJ KOMIIEKCHBIMU YUCIAMU HE
BBIBOJIUT 32 MPEJIEIIbl 00JIaCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pas3nuyHble BUABI Pa3OKEHUS MHOIOWIEHAa Ha MHOXHUTEIU IS
Clly4aeB, KOrja Cpeu KOpHEH MHOrodjeHa MOTYT OBbITh KpaTHbIE, KOMIIJIEKCHbIE KOPHHU.
Otu cBeaeHUs OyAyT HCIOJIB30BaThCs, HAIpUMEp, B MHTETPAIILHOM HMCUUCICHUM INpU
BBIUMCJIEHUH WHTETPANOB OT APOOHO-PAllMOHAIBHBIX (DYHKUUHN, PU PELICHUU JIMHEHHBIX
OJTHOPOJAHBIX  AU(pEepeHlnaIbHbIX YPABHEHMM N-TO TMOpsAJKa C TOCTOSHHBIMU
ko3 pueHTamu.

Pa3nesi: 3j1eMeHThl MATEMaTHYECKOI'0 aHAJIN3a

[Ipyn u3ydyennn audQepeHnanbHOro UCYUCIeHUs: (QYHKUIUU OAHOW MEPEMEHHOU
o0paTuTe BHUMAHUE HA MOHATHE Ipesesia PyHKUUN B TOYKE U METO/ABI €r0 BBIYMCIICHHS.
[Ipenen — 0THO M3 OCHOBHBIX MOHSATUN MAaTEMaTUYECKOro aHanu3a. [lpu BeruMcieHUU
npenesoB (PYyHKUUMU HaA0, MPEXKIE BCEro, BBIACHUTH XapaKTEp HEONPEIeIEeHHOCTH

(%’ f, 00, 00 —o0, 1°°]. YToOBl OBIAETh TEXHUKOW PpEIICHUs 337a4 Ha BBIYKMCIICHUE
o0

IpenesoB,  HaJO 3HATh JIBa 3aMeyarelbHBIX Mpeaena, TaOJMIly SKBUBAJICHTHBIX
OECKOHEYHO  MajblX, MpaBwio JlonuTans, pa3IuyHble MPUEMBbI  PACKPBITUSA
HEONPEEICHHOCTEW B 3aBUCUMOCTU OT BUAA (YHKIHMH U PEUIMTh JOCTATOYHO OOJBILIOE
KOJIMYECTBO 3a/1a4.

[Ipn u3yyeHUM TeM, MOCBSILIEHHBIX MNPOU3BOAHON M muddepeHmany (GyHKUIUH,
HAJ0 OCMBICIUTh HMX TE€OMETPUYECKUN CMBICI, TOHUMATh pa3jIudyhe MEXAYy HHUMH
(zuddepennman - 310 riaaBHas JMHEHHAs 4acTh npupamieHus GpyHkuuu). TBepno 3HATh
(kak TaOmUIy YMHOXEHUS) GOpMyIbl TudPepeHIIMpOBaHNUS OCHOBHBIX 3JEMEHTApPHBIX
bynkumii u npasBwia auddepeHnrupoBanus (BCe, KOHEYHO, HO OCOOEHHO TIPABHIIO
nudepeHnpoBaHus CI0KHON QYHKIIUN).

OOparutre BHHUMaHHE TaKXe Ha OCOOEHHOCTH nuddepeHnrpoBanus (GyHKIHM,
3aJlaHHBIX B HESIBHOW (¢opMe, TMapaMEeTpUYeCKd, Ha NpHUEM JOrapuMUYECKOTO
nudepeHInpoBaHus.

Crnenyer 4eTKo 3HaTh U YMETh NPUMEHSTh AITOPUTM HUCCIENOBaHUS (QYHKUUNA H
MOCTPOCHUS TpahUKOB: OIpesereHue ToUueK pa3phiBa (U UX KiIacCU(PUKAIUIO), ACUMIITOT
rpaduka (BEpTUKAIBHOM, HAKJIOHHOM, TOPU3OHTAJIbHON), HEOOXOIUMBIE U JIOCTAaTOUYHBIC
YCJIOBHUSI MOHOTOHHOCTH  (DYHKIMH, CYIIECTBOBaHUSI  JIOKAJIBHOTO  JKCTpEMyMa,
MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKIIMU U TOUYEK Mepernoa.

Pasznen: nudpepenunanbHoe ncuucaeHne GQyHKIMM HECKOJIBKUX NMepeMeHHBbIX

[Ipu u3ydyeHHH NaHHOTO pas3fena oOpaTuTe BHMMAaHHUE HAa TO, YTO (YHKUHUS JIBYX
NEPEMEHHBIX MMEET HarJsAHbIi TE€OMETPUYECKHM CMBICI — 3TO IOBEPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMbICIUTE MOHSATHS YaCTHBIX MPOU3BOAHBIX M MOJHOTO AuddepeHunara u
OCOOCHHOCTh WX BBIYMCICHHUS, OBJAJETh TEXHUKOW BBIUMCICHHUS MPOU3ZBOJHBIX OT
CJIOKHOM (PYHKIIMHM HECKOJBKHUX INepeMeHHbIX. CrenyeT oOpaTuTh BHUMaHHE Ha TO, YTO



s Gyaknun  Z = Z(X, Y) CMEIIaHHbIe YacTHBIE MPOW3BOJIHBIC BTOPOTO MOPSIKA PaBHBI
0’z 9%z
OX0y  OYyOX
HE UMEET 3HAYCHHUSI.

Jnst GyHKIMM HECKOJNBKUX TMEPEMEHHBIX CKOPOCTh HW3MEHEHUsS (YHKIIMU B
MPOU3BOJILHOM HAIPABICHUU XapaKTepU3yeTCs MPOU3BOJHOM IO HAIMpaBJICHUIO, a
HauOOJIBIIAsT CKOPOCTh M3MEHEHUsT (YHKIMK OyAeT B HANPABICHUH BEKTOpa T'PaJHCHTA.
Cnengyer oOpaTUTh B ATOW TeMe¢ BHHMAaHHE Ha HEOOXOIUMOE W JOCTATOYHOE YCJIOBHS
CYIIIECTBOBAHUS 3KCTpeMyMa (DyHKIIMH HECKOJIBKUX MTEPEMEHHBIX.

Pa3nen: nHTerpajbHoe HCYMCIEHUE

B wuHTerpanbHOM UCYHMCICHMM pellaeTcs 3ajgadya, OOpaTHOW TOW, KoTopas
paccMarpuBaiach B IU(pepeHIIMaIbHOM UCUYUCICHUH HEO0XOJUMO HAWTHU JJIS JaHHOU

MEXKy COOOM: (reopema IlIBapia), To ecth mopsaok AU EepeHIUPOBAHUS

byHKIMH F(x) TaKylo (yHKIHUIO, IPOU3BOAHAS OT KOTOPOM Oblia Obl paBHa 3aJaHHOIL.
WNuTterpupoBanne (QyHKUUMNH — JOCTATOYHO CIIOKHBIA pas3fesl MaTEeMaTUKH, OBJIAJIETh
KOTOPBIM MOJKHO TOJIBKO, €CJIH CTYAEHT «BO3BMET» JOCTATOYHO OOJIBIIOE KOJIUYECTBO
UHTErPaJIOB pa3HOro THIIA.

Hano TBepno 3HaTh TAaOIUIly MHTErPajioB OT OCHOBHBIX 3JIEMEHTApHBIX (DYHKIIHMA,
OCHOBHBIE METOJbl HMHTETPUPOBAHUS (3aMEHa TMEPEMEHHOM, MOABEACHHE I0J 3HaK
mud¢epeHnrana, HWHTETPUPOBAHUE MO YACTSAM, IMPUEMBl BBIYUCIEHHUS] HHTErPajioB OT
palMoHaIbHBIX IpOOEH, OT pa3HOro TUIA TPUTOHOMETPUUECKUX (PYHKIIMM).

Hano ocMbICIUTh €IUMHCTBO MOAXOAA K IOCTPOCHUIO OIIPENEIICHHBIX, KPAaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX MHTETPAIOB — IIOCTPOCHUE HEKOTOPON HMHTETPaIbHOU
CYMMBI U IIPEAEIIBHBINA IEPEXO.

3HaTh T€OMETPUYECKUI CMBICII M1 OCHOBHYIO ()OPMYITy BBIYMCIIECHUS ONpPEIeIEHHBIX
uHTerpasoB — @opmyiny HerotoHa — JleiiOHMIIa, reomerpuyeckue M (PU3NYECKHE
NPUIOKEHUS OMPENENEHHBIX U KPATHBIX MHTErPajoB, yMETh HaXOUTh MIOMAAb MIOCKOM
(burypsl, JIMHY KpUBOW, 00BEM U IUIOUIA/Ib IOBEPXHOCTH TEJ BPAIICHUS.

Pa3nen: ynucioBbie H QYHKIMOHAJIBbHBIE PSAIbI

[Ipy m3yuyeHuM DaHHOW TEMbI, MPEKIE BCETO, HAJ0 OCMBICIUTH MOHATHE CYMMBbI
OECKOHEYHOTr0 psifa Kak Mpeea Mocie10BaTeIbHOCTH YaCTUYHBIX CyMM.

HeoOxoaumo cHayana HayyuThCs KIACCU(ULIMPOBATH PSIIbI MO TUIIAM: YHCIIOBBIE
IIOJIOKUTEIIBHBIE, 3HAKOIIEPEMEHHBIE, (yHKIIMOHAJIbHBIE, CTEIICHHBIE,
TpUTOHOMETpHUYECKHE psabl Dypbe. N3yunuTh TEOPETUYECKHUE CBEIEHHUSA: TEOPEMBI
CpPaBHEHMsI, HEOOXOAMMBIE M JOCTATOYHbIE MPHU3HAKW CXOAMMOCTH. 3HaThb U YMETh
IPUMEHATh JIOCTATOYHBIE IPU3HAKKM CXOAMMOCTH IIOJIOXKUTENIBHBIX PSAIOB: IMPU3HAKU
Hanamb6epa, Komm, nuarerpanbupiii mpu3Hak Korm.

Jlsis 3HAaKOUepeaAyIoUMXcsa psAa0oB OOpaTUTh BHUMAHHUE HA MOHSATUS aOCOJIOTHON U
YCJIOBHOM CXOAMMOCTH. 3HaTh npusHak JleitOHuia u o6o0ieHHple npu3Haku Jamambepa
u Komm.

JIJist cTeTeHHbIX PANIOB 3HATH Teopemy AOers, onpezesieHle UHTepBaja U paanyca
CXOJMMOCTH, OOpaTUTh BHUMAaHKHE Ha TO, YTO TPeOyeTCs MCCIE0BaHUE MTOBEACHUS psla B
IPaHUYHBIX TOYKAX MHTEpBasia cXoAUMOCTU. OOs3aTeNbHO 3HATh Pa3I0KEHUSI OCHOBHBIX
aneMeHTapHbIX (GyHKUMA B psanbl Telnopa u MakiiopeHa U yCJIOBHE pPa3joKUMOCTH
dbynkuuu B psag Teitnopa.

Pa3nes: 00bIkHOBeHHBbIE TU(epeHIIHATbHbIE YPABHEHUSA



N3yuenne muddepeHnnanbHbIX ypaBHEHWH WMEET BaKHEWIEe 3HAYCHHE B
MAaTeMaTHYECKOW  IOATOTOBKE  HMHXKEHEpA. OObscHAeTCI  3TO  T€M,  4YTO
nuddepeHIanbHble YPaBHEHUST TPECTABIAIOT COO0H MaTeMaTUYECKUE MOJENIU CaMbIX
pa3HOOOpa3HbIX MPOLIECCOB M SIBICHUH, TaK KAaK HMX PpELIEHUs IMO3BOJIIIOT OIUCATh
HBOJIIOLMIO MU3y4aeMOTO MPOLECCA, XAPAKTEP MPOUCXOIAINX C MATEPUAIBHOW CUCTEMOU
W3MEHEHHUU B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOI'O COCTOSIHUS CUCTEMBI.

OTanuuTensHOe CBOMCTBO MU PepeHIINaIbHBIX YPABHEHU COCTOUT B TOM, UTO TIPH
UX MHTETPUPOBAHUM OOBIYHO MOJTY4YaeTCsl OECUYMCICHHOE MHOXECTBO pereHuil. Jls
YpPaBHEHHUsSI TEPBOTO TMOPSAKA 3TO MHOYKECTBO OIUCHIBAETCS OJIHOW MPOU3BOJBHOU
NOCTOSHHOM. YTOOBI BBIACIUTH M3 OECKOHEYHOIO MHOXECTBA PELICHUN TO, KOTOPOE
OMKUCHIBAET HMEHHO JaHHBIM Mpollecc, HEOOXOAUMO 3aJaTh JIOMOJHUTEIbHYIO
uH(oOpMaIMIO, HalpuMep, 3HAaTh HayalbHOE COCTOSTHUE IIpoliecca. Takoe
JOTIOJIHUTENIBHOE YCIIOBUE HA3bIBAECTCSI HAYAIIBHBIM YCIIOBHEM.

3ajmaya MHTErpupoBaHUS AUPPEPEHIIUATBHOIO YpaBHEHUS NEPBOr0O MOPSIKA
COBMECTHO C Ha4aJIbHBIM YCIIOBUEM HA3bIBAETCS HAYAJIbHOW 3a1auei mim 3aaadeit Komm.

s muddepeHnmanbHbIX ypaBHEHUN MIEPBOTO MOPSAKA CIEIYET pa3inyath ooIiee,
YacTHOE U 0c000€ PEeIlIeHNs, a TaKKe OOLIMMI, YACTHBIA U OCOOBI MHTETPAJIBI.

IIpy wWHTErpUpOBaHMH ypaBHEHHMM MEPBOTO TNOPSAKAa HALO TMPEKIE BCETO
ONPENCIINTh TUIl YPABHEHHMS, a 3aT€EM YK€ NPUMEHHTHh TOT WIA WHOU METOJ PELICHMUS.
Hano o06s3aTenbHO OCBOMTH NpOLEAYpY NPUBEACHUS YpaBHEHHUs IMEPBOTO MOPAIKA K
YPaBHEHUIO C Pa3[eJICHHBIMUA NEPEMEHHBIMU, TaK KaK UMEHHO TaKUE YPaBHEHHS MOYKHO
HEIOCPEACTBEHHO UHTETPUPOBATh.

Hnst nuddepeHmanbHbIX ypaBHEHUH N — TO TMOpsAAKa o00s3aTelibHO 3HaTh
MOCTaHOBKM 3a/1auu Ko, kpaeBoii 3a/1a4u, 3aJ1Ja4i Ha COOCTBEHHbBIC 3HAYCHUSI.

B Tteme, mocBsiieHHON NTWHEWHBIM au(depeHIIuaIbHbIM YPaBHEHUSIM N — TO
Nopsifika, HAJO0 3HaTb TEOPEMbl O CTPYKType OOIIEro peuieHus: OJHOPOAHBIX MU
HEOJHOPOJIHBIX YPABHEHUM, TaK KaK OHU YKa3bIBAIOT MMyTh MOCTPOCHMS OOILEr0 pelIeHUsI.
OOpaTtuTh BHUMaHHE HA TO, YTO PEIICHHE JMHEHHBIX OAHOPOIHBIX AU(depeHIuaTbHbBIX
YpaBHEHUH N — TO0 TMOpSAAKa C TMOCTOSHHBIMH KO3(p(ULUUEHTaMH HE Tpedyer
WHTETPUPOBAHUS, @ CBOJUTCSA K YUCTO alredpandeckoil mpoOsiemMe HaXOXIACHHs KOpHen
COOTBETCTBYIOIIETO XapaKTEPUCTUUYECKOrO0 YypaBHEHWsA. Hano 3HaTe BHI YacTHBIX
peuIeHnil TUHEMHBIX OJHOPOJHBIX TU(p(PepeHInaNbHbIX YpaBHEHU N — TO MOpsAKa C
MOCTOSIHHBIMU KO3(P(UIIMEHTaMU B 3aBUCUMOCTH OT BHJIa KOPHEHW XapaKTePUCTUUECKOTO
ypaBHEHHS.

Hano deTko ysCHUTH airOpuT™M IIOCTPOEHUS YACTHBIX PEIICHUW JIMHEUHBIX
HEOJHOPOJHBIX AuddepeHInaIbHbIX ypPaBHEHHM MeTOJ0M mojabopa (METOIOM
HEOoMpeeJIeHHBIX K03 (UIIMEHTOB), OOpaTHB BHUMAHWE HA TO, YTO B 9TOM CIIy4ae BH]
YACTHBIX PEIICHUN HEOAHOPOAHOIO YPAaBHEHMS COOTBETCTBYET IO CTPYKTYpE 3aJaHHOU
ITPaBOM YaCTH.

Pa3nen: Teopusi BeposATHOCTEH

JUist ycnenrHoro OBJIAZEHUS MaTE€pHaioM JAHHOTO pasjiesia HEOOXOIUMO, MPEexae
BCETO, YETKO YCBOUTH OCHOBHBIE TOHSTUS TEOPUH BEPOATHOCTEM, OYEHb LIMPOKO
UCIIOJIb3yeMbI€ B PA3UYHBIX NPWIOKEHUSIX: TMOHATHE CIy4aHOro COOBITHUSL U €ro
BEPOSITHOCTU, CYMMBI U IPOU3BEICHUS COOBITHIA, TOHATHUS CTy4YalHON BETMYUHBI U 3aKOHA
€€ pacnpeacsIieHUsl, MaTEMAaTUUYECKOTO 0KUAAHUS U JUCIIEPCUH CITYYallHOW BEJIMYMHBI.

Hano moHsATh, 4TO BEPOSTHOCTH — 3TO YHCIOBAsE MEpPAa CTEIEHU BO3MOXXHOCTHU
MOSIBJIGHUSI  CIIy4aHOTO  COOBITHSI. 3HaTh KJIACCHUYECKOE, CTAaTUCTUYECKOE U



TeOMETPUYECKOE ONpEC/ICHIs] BEPOSITHOCTH, CBSI3b M pa3jinuhe Mexay HuMu. Hecmorpst
Ha BHEIIHIO MPOCTOTY KIACCHYECKOW (POPMYIIBI ONPEIEICHNs BEPOSITHOCTH CIyIaliHOTO
coowitus A: P(A) =m/n, HermocpeACTBEHHBIN IMOACUET YUCIIa N BCCBO3MOXKHBIX HCX0JI0B

UCTIBITAaHUST M M - YHUCia OJIArONpPUATHBIX HCXOJIOB TpeOyeT NpuUMEHEeHHs (QopMyll
KoMOuHaTOpuku. [Ipy 3TOM B KaXXJ0 KOHKPETHOM 3ajaue HaJlo MPOAHAIU3UPOBATH,
KaKOM THUI COEJUHEHHI BO3HUKAET, KOrJa M3 HEKOTOPOTrO MHOYKECTBA 3JIEMEHTOB
U3BJIEKAETCS JIPYTO€ MOJMHOKECTBO (3TO MOTYT OBITh pa3MEUICHUS, MEPECTAHOBKU HIIU
couetanus). IIpu BBIUYMCICHUU BEPOSTHOCTEM CIOXKHBIX COOBITHIA HAAO YMETh
IPEICTaBUTh UX B BUJIE CYMMBI WU MTPOU3BEAEHUS (MM CyMMBI IPOU3BEAEHUIN) TPOCTHIX
COOBITUI Y IPUMEHHUTH COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEM.

Hano 4eTko pa3iauyarh TUIBI CIIyYailHbIX BEJIMYUH — JUCKPETHBIE U HENPEPBIBHBIC
M 3HaTb OCHOBHBIE 3aKOHbl WX pacnpenenceHus (OmHomuanbHbld, IlyaccoHa,
TUIEePreOMeTPUIECKUN, 0COOCHHO, HOPMATbHBIN 3aKOH paclpeaesieHus).

JUist omnucaHus 3aKOHOB pAacCHpeAesieHHs HENpPEPbhIBHBIX CIIyYailHbIX BEJIUYHH
OPUMEHSAIOT HUHTETPAIbHYyI0 (YHKIMIO  paclpeneseHUs BEpPOATHOCTEW CiydaiHOM
BesmunHbl  F(X)u motHocTh BepositHocTed  f(X). Hamo ycBouTh ompeneneHwus,

BEPOSITHOCTHBI CMBICII M CBOWMCTBA 3THX (DYHKIIM, CBSI3b MEXIY HUMHU U pPaCUETHBIC
bopMyJIbl ISl X ONpEETCHUS.

Hano 3Hath omnpenenenue, pacueTHble (OPMYJIbl M BEPOSTHOCTHBIA CMBICT
OCHOBHBIX YHUCJIOBBIX XapaKTEPUCTUK CIy4alHOH BEJIMYUMHBI — MAaT€MaTHUYECKOIro
OKHMJIaHUA (CPEIHEro 3Ha4YeHMs) U AUCIEPCUH (XapaKTEPUCTHKU pa3dpoca BO3MOMKHBIX
3HAYEHUA CITy4YailHOM BEJIUYMHBI OTHOCUTEIBHO CPEHETO 3HAUCHHMS).

Pa3nen: maTtemMmaTnyecKkasi CTATHCTHKA

IIpyn mM3yyeHuM MaTeMaTHYECKOW CTATHUCTUKU HAJO0 MOHATh, YTO OHA TECHEWIIUM
o0pa3oM cBsi3aHa ¢ TEOpUEH BEpOATHOCTEW, U OOJBIIMHCTBO €€ BBIBOJOB Oa3upyercs Ha
IIPENEIBHBIX TEOPEMaxX TEOPUH BEPOSTHOCTEM.

Bce xapakTepuCTHKH, HW3y4aeMble B Kypce  MaTEMaTU4YECKOM CTaTUCTHKH,
SBJISIFOTCS CTaTUCTUYECKUMHU  AHAJOTaMU  COOTBETCTBYIOLIMX  XapaKTEPUCTHK,
paccMaTpuBaEeMbIX B TEOPUU BEPOATHOCTEH, MOJTYYEHHBIMH HAa OCHOBE OIPaHUYEHHOIO
YHUCla ONBITHBIX JaHHBIX. Cle0oBaTeNbHO, €CIIM, HAIPUMEDP, MATEMAaTUYECKOE OXKUIAaHUE
U JMCHepCUsl CIy4YalHOM BEIUYMHBI, U3y4aeMble B TEOPHHM BEPOSTHOCTEH, SABISIOTCS
XapaKTEPHBIMUA HECITYyYalHBIMU YHMCJIAMH, TO UX CTATUCTUUYECKUE aHAJIOTH — BHIOOpOYHAsS
CpenHsisi W BbIOOpOYHAs (WJIM MCIpABIEHHAs) IUCHEPCHUsS SBIAIOTCS CIy4YalHBIMU
BEJIMYMHAMH, 3aBUCSIIMMHU OT OObE€Ma W THUIA BBIOOPKM M PA3IUYHBIMU ISl Pa3HBIX
BBIOOPOK.

Hano oOsi3aTenbHO 3HATHh M YMETh BBIYMCISATH TOUYEHHBIE OLIEHKH HEU3BECTHBIX
napaMeTpoB paCHpeleCHUs CIy4yalHOW BEJIWYMHBI - BBIOOPOYHYIO CPEAHIO U
BbIOOPOYHYIO (MM MCIPAaBICHHYIO) MAHMCIEPCHIO, TaK Kak Jo0as cTaTUCTHYecKas
00paboTKa CBOUTCS, MPEXKIE BCETO, K HAX0XKICHNUIO HIMEHHO 3TUX XapaKTEPUCTHK.

CrnenyeTr 00paTuTh BHUMaHHE Ha TO, YTO 3TU OLIEHKH SABJISIOTCS MPUOIMKEHHBIMH,
0COOEHHO /7151 BEIOOPOK Majoro o0bemMa, U sl CyKAE€HUS O TOYHOCTH U HAJIe)KHOCTH 3TUX
OLICHOK HAJI0 YMETb NPUMEHSATH MHTEPBAIbHBIE OLEHKA W 3HATh METOIMUKY ITOCTPOEHUS
JIOBEPUTENIbHBIX UHTEPBAJIOB.

Crnenyet Takke 0OpaTUTh BHUMAHUE HA MOCTAHOBKY M PEUIEHUE 3aJla4l MPOBEPKHU
npaBAoONoOAoOrs CTaTUCTUYECKUX THUIOTE3 U IMPUMEHEHHE KPUTEpPHUEB COTJIacHus,



KOJMYECTBEHHO OIHCHIBAIOIIMX CTENEHb PACXOXKACHHUS MEXAY TEOPETUUYECKUM U
AMIIMPUYECKUM PACTIPEIAEICHHUSIMHU.

OTMeTMM B 3aKJIOYEHWE, 4YTO YCHEIIHOE HW3y4YeHUE AUCLUMIUIMHBI «BpIciias
MaTeMaTuKay, MpuoOpeTeHne HEOOXOAUMBIX KOMIIETEHIINIM, YMEHUN 1 HABBIKOB BIIAJICHUS
MaTeMaTHYECKUM ammapaToM TpeOyeT OT CTYJAEHTOB OOJBIION CaMOCTOATEIHHON PabOTHI.
OOpaTtuTe BHUMaHHE, YTO KOJIMYECTBO YACOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO paboTy B
COOTBETCTBUU C YUEOHBIM IIJIAHOM, PaBHO WJIM, KaK MPaBUJIO, OOJbIIE YACOB, OTBOJUMBIX
Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.

10. MeToauyeckue peKOMeHIAMM JIsl PenoaaBaTeJisi

[Ipexxne Bcero, cienyer oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO MHOTHE
paszensl Kypca He TpeOYyIOT KaKoW-Tu00 crenuaibHON (JOMOJTHUTENBHOM) MOATOTOBKU U
BIIOJTHE MOXET OBbITh YCHEIIHO HW3Yy4eHbI, €CJIM CTYACHTbl OyAyT TMOCEllaTh 3aHsATHS,
CBOEBPEMEHHO BBIMOJHATH JOMAIIHUE 3aJlaHUsl U T0JIb30BaThCS (MPU HEOOXOIUMOCTH)
CHCTEMOM IIJIAHOBBIX KOHCYJIbTALlMM B TE€YEHHUE KaXJOTrO cemecTpa. Bomenmmue B Kypc
MaTeMaTUKU pa3/eiibl SIBJISIIOTCS KJIACCUMYECKUMHU, B TO K€ BpEMs OHHU MPaKTHUYECKHU
OPUEHTHPOBAHBI, TAK KAK UMEIOT IIIMPOKOE PACIPOCTPAHCHUE I PEUICHUS Pa3HOro pojia
3a/lad BHYTPU CaMOM MaTeMaTUKW M NPUKIATHBIX 3a1ad. VX OCBO€HHE MOMOXKET
CTyZICHTaM JIOTUYECKH BEPHO, aprTYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHMEHHYIO
pedb, YCIEUTHO MPUMEHSTh HAKOTUICHHbIE 3HaHUS B TPO(ECCUOHATBHOM IeATETbHOCTH.

Heobxoaumo ¢ camoro Hayana 3aHSATUNH PEKOMEHIOBATh CTYJEHTAaM OCHOBHYIO U
JOTIOJIHUTENBHYIO JIMTEPATYPY, @ B KOHIIE CEMECTpa [aTh CIMCOK BOIPOCOB s
MOATOTOBKH K 9K3aMEHY.

CooOpaxxeHusi U1 peKOMEHJIallMU, MPUBEJEHHBIE B M. 9 paboueit mporpammsbl s
CTYJICHTOB, JOJDKHBI ~OBITh YEeTKO CGHOPMYJIUPOBAaHBl U  U3JIOKEHBI HMEHHO
npenoAaBaTesieM Ha JICKIUAX, TPAKTUUYECKUX 3aHATUAX U KOHCYJIbTAlHIX.

N3noxenue TEOPETUYECKOTO Marepuaia JIOJKHO COIPOBOXKIATHCS
WJUTIOCTPATUBHBIMU TIPUMEpPaMHU, TIIATEILHO OTOOPaHHBIMH MPENoaaBaTesieM TaK, YTOObI
TEXHUUYECKUE TPYAHOCTH U BBIKIAAKUA MPU PEHICHUU 3a7a4d HE OTBJICKAIM OT TJIABHOTO:
OCMBICJICHUS UJEU U CYTU NIPUMEHsSIEMbIX MeTO0B. CieyeT Bceria yKa3blBaTh TPUMEPHI
MPAKTUYECKOT0 MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHITUSAX YpaBHEHUN U popMy.

[IpakTyeckue 3aHATHS JOJDKHBI OBITh OpPraHUW30BaHBI MpenojaBaTesieM TaKuM
o0pa3oM, 4YTOOBI OCTaBaJOCh BpEeMs Ha MEPUOAUYECKOE BBINOIHEHUE CTYJIECHTaAMHU
HEOOJIBIIION  CaMOCTOATENbHONM paboThl B ayAUTOPUHM IS TPOBEPKH  yYCBOCHUS
W3JI0)KEHHOTO0 MaTepuaa.

[IpenonaBatenb, BeAYMUN MPAKTUYECKUE 3aHATHUS, IOJDKEH COTJIACOBBIBATH yUEOHO
— TEMAaTUYEeCKUW IUIaH 3aHATHUI C JIGKTOPOM, MCIOJIb30BaTh €AUHYI) CHUCTEMY
0003HAYCHUH.

[IpenonaBatento ciemyeT A0OMBATHCS CUCTEMATHYECKON HEMPEPHIBHON pPabOThHI
CTyJICHTOB B TEYEHHE CEMEeCTpa, HEOOXOJUWMO BBISBIISITh CHJIBHBIX CTYJACHTOB U
MPUBJIEKATh WX K HAYYHOU paboTe, K yU4aCTHIO B PA3HOT0 poJia OJIMMITHAIaXx U KOHKYpCax.

CTyneHT HOJDKEH OINYIIATh 3aMHTEPECOBAHHOCTH MPENOAABATENS B JOCTHIKEHUU
KOHEUHOI'0 pe3yJsibTaTa: B MPUOOPETEHUU OOYYArOUTUMUCS MPOUYHBIX 3HAHUHN, YMEHUU U
BJIQJICHUSI HAKOIUICHHOW uH(opMalmendn s perieHus 3anad B npodeccuoHaabHOU
JEeSITETbHOCTH.



Ipunoscenue 1

CtpyKTypa U cofepkaHue JUCUUIUIHHBI «BrIcias MaTreMaTuka

10 HanpaJieHuo noArotoBku 15.03.01 «MammHocTpoeHne»
[Tpoduns moaroroBku «KoMIiekCcHbIe TEXHOIOTMUECKHE IPOIECCH M 000pYyI0BaHUE MAIIMHOCTPOCHUs» (OakanaBp)
3aounas hopma oOydeHHs

n/n

Paznen

Cemectp

Henens

CEMECTpa

Buapr yaeOHoO# paboTHI,

BKJIFO4Yas CaMOCTOATCIIbHYIO

paboTy CTYy/IEHTOB,
U TPYAOEMKOCTh B Hacax

Bunbl caMmocTosiTenbHON paboThI
CTYJICHTOB

®opMbI
aTTecTaluu

J1 | 11/C | 1.pa6. | CPC | KCP

K.P. | KIL | PIP | Pedepar | K/p

5 | 3

=

€pBBINA cEMeCTp

11

00630p TeM, U3y4aeMbIX B IEPBOM CEMECTE.
Jlunetinas anrebpa. MaTpuilbl, 1eHCTBUS HAJT
Marpuniamu. OnpenenuTeny, UX CBOMCTBA U
BEIUHCIIEHHE. Perntenns cucTeM JIMHESHHBIX
ypaBHEHUH.

2

16

1.2

00630p 3ama4, Bxoasammx B PI'P No 1.
Brigaua 3aganuii nepsoro stana PI'P Nel (o
JUHEeHOH anredpe).

13

BexTopnas anreOpa. JIuHeiiHble onepamuu Haj
BeKTOpaMu. ba3zuc u KoopaArHATHEI BEKTOpA.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE
MPOU3BEJICHUS BEKTOPOB, KX CBOMCTBA
JInHelHbIe IPOCTPAHCTBA. .

16

14

00630p 3ana4, Bxoastmux B PT'P Neo 2.
Brigaua 3aganuii PI'P Broporo srama Nel (mo
BEKTOPHOH asredpe).

1.5

JuddepenunanbHoe ncuucaeHne GyHKIUH 0aHON
nepemeHHoil. [Ipenen nociaenqoBaTenbHOCTH U
¢bysakumu. TexHUKa BEIYUCICHHS TIPEIEIIOB.
ITpousBosanas. OcHOBHBIE MTpaBUiIa U HOPMYJIBI
BBIYMCIICHHS] TPOU3BOTHOM.

16

1.6

O0630p 3a1a4, BxoaduMx B nepBbii atam PI'P Ne 3.
Brinava 3aganuii PI'P Ne2 o maTtemaTuyeckomy




aHAIHN3Y.

1.7

HccnenoBanue GyHKIMA OQHOM MEPEMEHHON U
MOCTPOCHHE TPa(UKOB.

16

1.8

00630p 3a7a4, BXoasmuX Bo BTopoi atan PI'P Ne 2,

14

®0pMa ammecmayuu

Bcero wacoB no aucruninae
B IIEPBOM CEMECTpE

8

10

126

PI'P

TOPOM CEMECTP

2.1

O0630p TeM, n3ydyaeMbIX BO BTOPOM CEMECTPE
@yHKIUA HECKOJIBKUX IEPEMEHHBIX. YacTHbIE
IIPOU3BOIHBIE. ITosHbIit muddepenima.
[Tpou3BomHbBIE CIIOKHOW (YHKIMH HECKOJIBKUX
IIEPEMEHHBIX

YacTHble pou3BoaHbIe U AuddepeHnnans
BBICIINX NOPsAKOB. [IponsBonHas o
HanpasiIeHuIo. [ paguent. DKCTpeMyM QYHKIHN
HECKOJIBKUX [IEPEMEHHBIX

2

20

2.2

00630p 3ama4, Bxoasumx B PI'P No 3
Brigaua 3aganuit PI'P Ne 3 o ¢ynkuumsam
HECKOJIbKUX MePEMEHHBIX.

20

2.3

HNuterpanbHoe nucuncnenue. HeonpeneneHubii
MHTErpal u ero cBoiicta. Ob11ee npeacTaBlIeHNe
0 MeToJax UHTEerpupoBanusi. OnpeneneHHbII
unTerpai. [Ipunoxenus onpeneaeHHOTO
uHrterpasa. KpatHeie mHTErpasisl

30

2.4

00630p 3ama4, Bxoasmux B PI'P Ne 4
Brinava 3aganuii PI'P Ne 4 o unterpansHomy
HWCUMCIIEHHIO.

20

2.5

Yucnosslie psisibl. OCHOBHBIE TOHSTHSL.
Crenennsie psbl. Pa3noxenue GyHKIuiil B
creneHHble paabl. Paasl Telnopa.

20

2.6

00630p 3ama4, Bxoastmux B PT'P Ne 5
Brigaua 3amanuii PI'P Ne 5.

20

CDopma ammecmayuu

Bcero wacos nmo aucIuIiInHe
BO BTOPOM CEMECTpE

130

PI'P




Bcero wacoB Ha nepBoM Kypce

14

18

256

PT'P

Tperuii cemecTp

3.1

O030p TeM, n3ydaeMbIX B TPETbEM CEMECTpE.
Huddepenunanbabie ypaBHEHHS IEPBOTO
nopsiaka. 3ajgada Komm.

24

3.2

00630p 3ama4d ieporo dtana PT'P Ne 6.
Brimaua 3aganuii neporo stama PI'P Ne 6 no
YpaBHEHUSM MEPBOTO MOPSAKA.

24

3.3

Juddepenunanbibie ypaBHEHUS N-0T0 MOPSAKA C
MIOCTOSIHHBIMH KO3(ppHUIIMEHTAMU M CHCTEMBI.

24

3.4

0630p 3agau BTOporo 3tana PI'P No 6.
Boigaua 3aganuii Broporo stana PI'P Ne 6 o
YpaBHEHUSIM N-TO NOpsJIKa.

24

@OPMG ammecmauyuu

Bcero yacoB no quciuninae
B TPETHEM CEMECTPE

6

6

96

PI'P

YerBepTslii ceMecTp

4.1

00630p TeM, U3y4aeMbIX B YETBEPTOM CEMECTPE.
Teopust BepositHOcTel. CiydaiiHbie COOBITHSI.
Omnpenenenus BepoATHOCTU. OCHOBHBIE TEOPEMBI
TEOPHUH BEPOSITHOCTEH U CJICICTBUS U3 HUX.

2

15

4.2

O0630p 3a1a4, BxoAsMX B nepBbli tarn PI'P Ne 7.
Briiava 3aganuii nepsoro srana PI'P Ne 7.

15

4.3

Cny4aiiHble BeTUYUHBI. YK CIIOBBIE
XapaKTEPUCTUKU CIy4alHbIX BeIMUMH. OCHOBHBIE
3aKOHBI PaCIpeaeIeHUs TUCKPETHBIX U
HENPEPHIBHBIX CIYYANHBIX BEJTUYHUH.

15

4.4

O0630p 3a1a4, BXoaauMXx Bo Bropoii stam PI'P Ne 7.
Brimava 3aganuii Broporo aramna PI'P Ne 7.

15

4.5

OcCHOBHBIE 3a/aul MaTEMaTUYECKOM CTATHCTHUKHU.
Bri6opounsiii Meron. ['eHepaiibHasi COBOKYIHOCTb
u BbIOOpKa. [locTpoenue smnupuueckoit GyHKINUN
pacrpeneneHus BBIOOPKH, IIOJINTOHA u
TUCTOTPaMMbl OTHOCHUTEIIBHBIX 4acTOT.To4euHbIE U
UHTEPBAJIbHbIE OLICHKH [1apaMeTpoB

15




pacrpeeneHus.
Brimaua 3amaguit PI'P Ne 8 mo MmaremaTuueckon
CTATUCTHKE.

46 0630p 3aga4, Bxoasmmx B PI'P Ne 9. 2 15
Dopma ammecmayuu

Bcero yacoB 1o IuCIUTIIHHE 6| 6 96 2

B UETBEPTOM CEMECTPE PI'P

Bcero wacoB Ha BTOpOM Kypce 121 12 192 3
PI'P

Bcero wacoB no AuCIUIUIMHE HAa IEPBOM U BTOPOM 26 | 30 448 8

Kypcax. PI'P




Ilpunoscenue 2

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA

POCCUICKOU ®EJEPAITNN
OEJEPAJIBHOE 'OCYIJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXIEHUE
BBICHIEI'O OBPA3OBAHM

«MOCKOBCKHNI HOJII/ITEXHICIUIECKI/IPI VHUBEPCUTET»
(MOCKOBCKUU ITOJIUTEX)

Hanpasiienue moaroToBKu
15.03.01 MAIIIMHOCTPOEHUE
[Tpoduns moaATOTOBKH
«KoMIuIeKCHBIE TEXHOJIOTHYECKUE TIPOIIECCHl M 000y I0BaHHE
MaITuHOCTPOCHUS
®opma oOydeHus: 3a04HAs

Kad)em:)a MAaTCMAaTHKH

OOH/ OLIEHOYHbLIX CPEJACTB
10 JUCLHUAITJIIMHE

Briciiag MmaTeMaTuka

Cocras:

1. [TaciopT oH1a OLICHOYHBIX CPE/ICTB

2. OnucaHue OIEHOYHBIX CPEACTB:

- DK3aMEHAIMOHHBIC OMIIETHI

- KommuiekTsl 3aanuii 1151 KOHTPOJIBHBIX pabOT

- Komrutekt BommpocoB

- KommuiekT 3aanuii 1sist BHIIOJIHEHUS PACYETHO-TPAPUIECKUX padoT

CocraBuTtens: jo1l., k.¢.-M.H. Koran E.A.

Mocksa 2020



IHOKA3ATEJIb YPOBHSI COPMHUPOBAHHOCTH KOMIIETEHIIMIA

Tabmmmna 1

«BrpIcas MaTeMaTHKay

®dI'OC BO 15.03.01 «MamumHocTpoeHHE»
[Tpoduns moaroroBku ««KoMIUIEKCHBIC TEXHOJIOTHYECKUE TPOIECCH M 000PYI0BAaHHE MAITHHOCTPOCHUS

B nporuiecce ocBoeHMs JaHHOM TUCHUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET ClEAYIoNIre 001enpoeccuoHaNbHbIE KOMIIETCHIIUU:

KOMIIETEHIIMN IlepeueHb KOMIIOHEHTOB Texuonorus dopma CreneHu ypoBHEW OCBOCHUS
UHJEKC | ®OPMVYJIMPOBKA (hopmMupoBaHws OLIEHOYHOTO KOMIIETEHLIN I
KOMITETEHITHHA cpencrBa**

OIIK-1 Crnioco6HOCTH 3HATh: JeKUus, YO basoBblil ypoBeHb
HCIIOJIb30BaTh OCHOBHBIE | OCHOBOTOJIAraolue camocrostensHas | KP -BJIaJieeT HaBbIKaMU PabOTHI C
3aKOHOMEPHOCTH, TEOPETUUYECKUE MOJIOKEHNUS, pabora, PI'P OCHOBHBIMH NTOHSATUAMU U
JeiCcTByIOIINE B PelyCMOTPEHHBIE POTPaMMOi CEMHHapCKHe T METOJJaMH B paMKax
MIPOLIECCE U3TOTOBJICHUS | AUCLMILINHBL, JJI1 OCMBICIICHUS 3aHATHS 2b JUCITUTUIAHBI,

MAaIIMHOCTPOUTEIBHBIX
u31enui TpedyeMoro
Ka4yecTBa, 3aJIaHHOTO
KOJIMYECTBA TIPU
HAaMMEHBIIMX 3aTpaTax
0OIIIECTBEHHOTO TPY/ia

OCHOBHBIX 3aKOHOMEPHOCTEM,
JICHCTBYIOIIMX B IIpoLiEcce
U3TOTOBJICHUS
MallIMHOCTPOUTECIIBHBIX H3I{6JII/II>1
YMETb:

HCIIOJIB30BaTh MaTEMAaTUYCCKUEC
METOABI JJI aHAJIM3a OCHOBHBIX
3aKOHOMEPHOCTEH, AEUCTBYIOIIUX B
IIPOLIECCE U3TOTOBJICHUS
MAalIMHOCTPOUTECIIBHBIX I/ISI[GJ'[I/Iﬁ
BIIAJICTh:

METOJAMHU MaTEMaTHYECKOTO
aHajin3a U MOACIINPOBAHUSA IJId
aJICKBaTHOT'O OIMCAaHUs OCHOBHBIX
3aKOHOMEPHOCTEH, NEUCTBYIOIIUX B
IIPOLIECCE U3TOTOBIECHUS
MAIIMHOCTPOUTEIIBHBIX I/IS}IGJ’II/Iﬁ

[1oBbIIEHHBINA YPOBEHB
-CBOOO/IHO BIIa/IeeT
MaTeMaTUYECKUMU METOJaMU
U IPUHIUIIAMHI
npuoOpereHus,
UCIIOJIb30BaHUS U OOHOBIICHUS
OoJee TIIyOOKuX
MaTeMaTHYeCKUX 3HAHUM;
-BJIaJICET Pa3IMYHbBIMU
criocobamu c6opa, 00paboTKH
U IPUMEHEHUS
MaTEeMaTU4YECKON
uHpOpMaINH;

**- CokparieHust popM OIEHOYHBIX CPEJCTB cM. B Tabsmiie 2 k PII.



HepequL OLCHOYHBIX CPCACTB II0 IMCHUIIJINHE

«BbIcIIasi MATEMATHKA))

Tabmua 2
HaumenoBanue [IpencraBnenue
Ne Kpartkas xapakrepucTruka OLleHOYHOIO
OLICHOYHOI'O OLIEHOYHOTI'O CPE/ICTBA B
/o cpencTBa
Cpe/cTBa dOC
1 | KoarponbHas CpenctBo mpoBEpPKH YMEHUM Kom1iekT KOHTpOJIbHBIX
(camocTosiTenbHasA) | MPUMEHSTH MOJYUYESHHbIC 3HAHUS JITIS1 3a/IaHUi 110 BapuaHTaM

pabora, (KP)

peleHus 3a/1a4 ONpeIeIEHHOrO THIIA
110 TEME WIH pa3feiy

2 | PacuerHo-
rpadudeckas
pabota, (PI'P)

CpencTBo npoBepKU YMEHUMI
MIPUMEHSITDH [TOJIyYCHHbIE 3HAHUSI 110
3apaHee ONpeACICHHON METOAUKE JJIst
pelIeHus 3a/1a4 UiTU 3aJjaHui 110
MOJIYJIIO WJIM AUCLUIIIIMHE B LIEJIOM.

KomriekT 3aganuii oiis
BBITOJIHEHUS PaCYeTHO-
rpaduyeckoit paboThI

VYcerHblii onpoc
cobecenoBaHue,
(YO)

CpencTBO KOHTPOJIS, OPraHU30BaHHOE
Kak crienuanpHas oecena
MEeIarorHYecKoro paboOTHUKA C
00ydJaromuMcsl Ha TEMBI, CBSI3aHHBIC C
M3y4aeMOU JUCIUTLIMHOM, 1
paccuMTaHHOE Ha BBISICHCHHE 00BheMa
3HaHUI 00y4arouIerocs 1o
OTIpe/ICIICHHOMY pa3Jielly, TeMe,
npobJieMe u T.1.

Bompocsr o
TeMam/paszenam
JUCUHUTIIIUHBI

Tecr, (T)

Cucrema cTaHIapTU3UPOBAHHBIX
3a7[aHuil, TTO3BOJISIOIIAS
aBTOMaTHU3UPOBATH MPOLENYPY
W3MEPEHUsl YPOBHS 3HAHUM U YMEHHH
00yyJaromerocs.

doHa TECTOBRIX 3aaHUI

5 | Ok3ameHanuoHHble | CpeCcTBO MPOBEPKU 3HAHUN, YMEHHH, | DK3aMeHalMOHHBIE
ounets! (Ob) HaBBIKOB. MOKET BKJIIOUATh KOMIUIEKC | OMJIETHI.
TEOPETUYECKHUX BOIIPOCOB, 337a4, [Ikana oneHUBaHUS U
MPAKTHYECKHX 3a/IaHUH. npoleypa MPUMEHEHHUSI.
[IpomesxyTouHas Ok3ameH (D ) 1) yctro (Y)
atrecrauus (ITA) 3auer (3) 2) nuceMenHo (IT)

Odopmiienune u onucaHue OLEHOYHBIX CPEACTB

1. dopMa IPOMEKYTOYHOM aTTECTALUMN: IK3IAMEH.

IK3aMeHAIMOHHbIE OUJIEThI
1.1. Haznauenue: Vcnoyib3yroTcst AJis MPOBEICHUS TPOMEXKYTOUHON aTTeCTalNU
(ITA) no agucrunune "Boicias MateMatuka'.
1.2. PernameHT 3x3aMeHa: - BpeMs Ha mOATOTOBKY T€3UCOB OTBETOB - 10 45 MHUH.
- Cioco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana onleHUBaHUS:

"OT1au4Ho'"- eclii CTYJIEHT ITyOOKO U MPOYHO OCBOMJ BECh MaTepHal IPOTPAMMBbI
o0yd4eHus, MCUEPIIBIBAIOIIE, MOCIIEI0BATEIPHO, TPAMOTHO M JIOTHYECKH CTPOWHO €ro
U3JIaraeT, He 3aTPYAHIETCS C OTBETOM MPU U3MEHEHUH 3aJaHusl, CBOOOTHO CITPABIISETCS C
3a/1ayaMy ¥ TPAKTUYECKUMH 3aJaHUSIMU, TIPABIIIBHO 000CHOBBIBAET IPUHSITHIC PEIICHHMSI.



"Xopomo'- ecnu CTyAEHT TBEPJO 3HAET MPOTPAMMHBIN MaTepuall, FPaMOTHO U I10
CYILECTBY €r0 M3JIaraeTt, He J0MYyCKaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC,
BJIaJCET HEOOXOMMMBIMH yMEHUSMU W HaBBIKAMU TIPU BBITIOJHEHUW MPAKTUYECKHUX
3a1aHUM.

"Ya0BJaeTBOPUTENBHO'" - €ClId CTYJIEHT OCBOWJI TOJIbKO OCHOBHOW MaTepual
IpOrpaMMbl, HO HE 3HAeT OTACNIbHBIX TEM, JOMYyCKaeT HETOYHOCTH, HEIO0CTATOYHO
npaBuiIbHbIE (OPMYIUPOBKH, HAPYILIAET MOCIEI0BATEILHOCTD U3JI0KEHHS IPOTPAMMHOTO
MaTepHaya U UCIILITHIBACT 3aTPY/IHEHUS B BHITIOJIHEHUH MPAKTUUECKUX 3aaHHM.

"HeyaoBJIETBOPUTEJIBHO' - €CIM CTYJACHT HE 3HAET 3HAYUTEIbHOM 4YacTh
IPOrpaMMHOr0 MaTepuaia, JOIMyCKaeT CephE3HbIE OTUOKHU, C OOJIBIIMMU 3aTPYIHEHUSIMU
BBITIOJIHAET MPAKTUYECKUE 3a/IaHMUSL.

Kaxxnoe 3aanue 3x3aMeHaIlMOHHOT0 OUJIeTa OLlEHUBAeTCs OTAENbHO. O01Iei
OIICHKOM SIBISIETCS CpeIHEE 3HAUCHHUE, OKPYTIEHHOE JI0 1[EJIOT0 3HAUCHHUS.

1.4. KoMIieKThl 5K3aMEHAIIMOHHBIX OMJIETOB BKJIIOYAET MO KaXJI0My pazaeny 25-
30 GuneToB (XpaHsTCs B IGHTPE MAaTEMAaTUYECKOTO 0O0Opa30BaHuUs).

2. ®opMa IPOMEKYTOYHOH aTTECTALUM: 3a4eT.
IIIkana oueHUBaAHUA:
1. 3ayreHo - CTyneHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,

HaBBIKOB TIPUBEJIEHHBIM B TaOJMIAX I[IOKA3aTesM, OINEPUPYET NPUOOPETEHHBIMU
3HAHUAMH, YMEHUSAMU, HABBIKAMU, IIPUMEHSET UX B CUTYALUAX ITOBBIIIEHHON CIIOKHOCTH.
[Tpu 3TOM MOTYT OBITH OMYIIEHBl HE3HAYUTENbHbIE OMINOKHA, HETOYHOCTH, 3aTPy IHEHUS
IIPU AHAJUTUYECKUX OIEepalMsX, IEPEHOCE 3HAHUM U YMEHUN Ha HOBBIC, HECTAHIApTHHIE
CUTYyaLUH.

2. He 3a4TeHO - CTyJEHT AEMOHCTPUPYET HEMOJHOE COOTBETCTBHUE 3HAHWM,
YMEHHM, HaBBIKOB NMPUBEJCHHBIM B TaOJIMIIAX MOKA3aTesiM, JOIMYCKAIOTCs 3HAUUTEIbHbIE
OIIHUOKH, MPOSBISAECTCA OTCYTCTBUE 3HAHWI, YMEHHI, HABBIKOB MO psAy IOKa3aTesei,
CTYACHT HWCHBITHIBAET 3HAYMTENIBHBIC 3aTPYAHEHUs] IPU ONEPUPOBAHUM 3HAHUSAMH U
YMEHHSMU IIPU UX TIEPEHOCE HA HOBBIE CUTYaLUU.

Tunosbsie BApHAHTHI OUJIETOB NPUJIATAKOTCH.



MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA3OBAHIS
POCCUIMCKOM ®EJEPALIMN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/IKETHOE

OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKHWII YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

daxynpTeT 0a30BBIX KOMIETEHIIHH, Kadenpa «MaTemaTuka
JucuumimHa «BeIcias MaTemMaTuka
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBLIA BUJIET

1. OnpenenuTeny U UX CBOMCTBA.
2. YucnoBast mOCAEN0BATENBHOCTD U €€ TIPEae.
12 -1 2
3. Pemmute mMaTpudHOE ypaBHEHHE XB=A, €CIIH A= > 1) B=| o1l
4, Haiitu yrosi Mexay BeKTopaMu a=(L-2,-2) U b =(2,0,).
S. HaiiT mpou3BoAHYIO0 PYHKIMY, 3aJaHHON MapaMeTpUIECKU
ML 2t?
1+t 1+t
6. Haiitu npenen ¢hyHKuuu fim YXFO+2X
x>-1  X+1
7. Haiinute sxcTpeMyMbl QyHKIMH — y = x* —2x%
VYTBepxkieHo Ha 3aceqanuu kadeapsl «MaremaTukay «__ » 202__ .,

poTOKOJI No
3aB. kadenpoii / /




MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA3OBAHIS
POCCUIMCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/IKETHOE

OBPA3OBATEJILHOE
YUPEXJEHUE BBICILIETO OBPA3OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHWII YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

daxynpTeT 0a30BBIX KOMIETEHIIHH, Kadenpa «MaTemaTuka
JucuumimHa «BeIcias MaTemMaTuka
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBLIA BUJIET
1. JInuneiinas koMOuHanusa BeKTopoB. basuc. KoopaunaTel BekTopa.
2. uddepeHunpyemMocTs, muddepeHmuan, F€OMETPUYECKHIA CMBICI
muddepennuana.

o X +2X% =-1
3. Pemnts cucremy MeTo10M 00paTHOM MaTpHUILIbI

2% —3x%, =12

4. Tloka3aTh, 4TO BEKTOpHI m=(1-12), n=(20,3), p=(-2-11) 0Opa3yrT Oa3uc B
IIPOCTPAHCTBE.

5. [Ipsimast |, IPOXOAMT Yepe3 TOUKY A(45) MapajieIbHO BEKTOPY § = (13). IIpsmast
l, TIPOXOIUT Yepe3 TOUYKY B(64) MEPHEHAMKYJISIPHO BEKTOPY i =(-23). HallTu TOUKy

MCPCCCUCHUA IIPAMDBIX.
52[’]*1 _ 22n
6. BeraucianuThb IIpeacI NOCICTOBATCIIBHOCTH  lim

Nesoo 22n+l+52n+2 '

7. Haiimute skcTpeMyM QYHKITHH y =/x +/6—x.

VYT1BepxkieHo Ha 3aceqanuu kadenpsl «MaremaTukay «  » 202 r.,
poTOoKOJI No
3aB. kadenpoi / /




MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA3OBAHIS
POCCUIMCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/IKETHOE

OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKHWII YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

daxynpTeT 0a30BBIX KOMIETEHIIHH, Kadenpa «MaTemaTuka
JucuumimHa «BeIcias MaTemMaTuka
Kypc 1, cemectp 2

IK3aMeHAIIMOHHBLIN OmJieT Ne 1

1. [TepBooOpasHas, HeonpeaeneHHbIN HHTErpal. Taba1iia OCHOBHBIX
WHTErPaJIoB.
. dx
2. BrrauciuTh HeonpeieIeH bl HaTerpan | :
45— x++/5-x
7.6
3. BrruucnuTh onpeeneHHblii HHTErpal szin2 xcosxdx.
0
4, VYkaxxuTte, Kakoil 13 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS] CXOASAIIMMCS
.[\/;dx, J'x’sdx, j\/ x> dx.
1 1 1
5. HaiiTi yacTHBIC POU3BOIHBIE BTOPOTO NOPSIKA PYHKIMH Z = CcoS(X® —2XYy),

ybenuThes, uto zy, =273, .

VYTBepkaeHO Ha 3aceanuu Kadenpsl «MaremMaTuka» « _ » 202 1.,
poTOoKOJI No
3aB. kadeapoit / /




MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA3OBAHUS
POCCUIMCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/IKETHOE

OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKHWII YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

daxynpTeT 0a30BBIX KOMIETEHIIHH, Kadenpa «MaTemaTuka
JucuumimHa «BeIcias MaTemMaTuka
Kypc 2, cemectp 3

3K3AMEHAILIMOHHBIA BUJIET Ne 1

1. OCHOBHBIE TIOHATHUSI TCOPUU OOBIKHOBEHHBIX U (PepeHITNaNbHBIX YpaBHEHUN
NIEPBOT0 NOPSJIKA.

2. Komnnekcusle uncna. Onpeaenenue, popmbl 3alucu U 1EHCTBUS HaJl HUMHU.

3. Pemmrs ypaBHEeHHE: y" —2y" +y =2x.

VYTBepkaeHO Ha 3acefannuu Kadeapsl «MareMaTuka» « _ » 202 r,
pOoTOKOJT No

3aB. kadeapoit / /

MUHUCTEPCTBO HAYKU 1 BBICILIETO OBPA3OBAHIS
POCCHUIMCKOM ®EJEPALINN
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJIKETHOE

OBPA30OBATEJILHOE
YUPEXJIEHUE BBICIIIET'O OBPA3SOBAHU A
«MOCKOBCKHWH NOJUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHUI NOJIUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka
JucuuiuinHa «BeIcias MaTemMaTuka
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET
1. Jluneitnpie ogHOpOAHBIE UM PEpPEHIIMAIbHbIE ypaBHEHUS N-TO TOpsAJKA.
Oo6mmue cpoiicTBa pemienuid. [lonarue GhyHAaMEHTAIBHOW CUCTEMBI PEIICHUM JTHHEHHBIX
OJTHOPOAHBIX MU PepeHIIUATIBHBIX YPAaBHEHUH N — ro opsiaKa.

2. N3BiieueHue KOpHA N — OM CTENEHU U3 KOMIUIEKCHOTO YMCJIa.
3. Pemnts 3anauy Komm: y'=2xe*+y, y(0)=0.
VYTBepkaeHO Ha 3aceannu Kadenpsl «MaremaTuka» « _ » 202 1.,

poTOKOJI No
3aB. xadeapoit / /




MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA3OBAHIS
POCCUIMCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/IXKETHOE

OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKHWII YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

daxynpTeT 0a30BBIX KOMIETEHIIHH, Kadenpa «MaTemaTuka
JucuumimHa «BeIcias MaTemMaTuka
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBINA BUJIET Ne 17

1. ['unepreoMeTpUUeCKU 3aKOH PACIIPEACICHUS CIIyYaHOW BETUYUHBI

2. JluneniHass cpenHekBagparuueckas perpeccus. OTbICKaHHE JMHEHHOU
perpeccur MeTo0M HauMEHBIINX KBAIPATOB.

3. HaiiTi BeposITHOCTH pabOThl 3JIEKTPUUECKON 1IeTH, U300pakeHHOM Ha puc.,

CCJIM BCPOATHOCTD pa60TbI KaXXI0ro n3 HE3aBMCUMO pa6OTaIOHII/IX 9JICMCHTOB ILICIIN PaBHA
p=0.9.

. L]
-

4, JleTasib, M3roTOBJICHHAS ABTOMATOM, CUMTAETCS TOJHOM, €CJIU OTKJIIOHCHHUE €€
KOHTPOJIMPYEMOTO pa3Mepa OT MPOEKTHOTO HE MpeBbIAET 2 MM. Ciry4aliHbIe OTKJIOHEHHUS
KOHTPOJIMPYEMOTO pa3Mepa OT MPOEKTHOTO MOJAYMHEHBl HOPMAJbHOMY 3aKOHY CO
CPEIHUM KBAJIPATUYECKUM OTKJIOHEHHEM o =1MM M MaTEMAaTHYECKUM OkuAaHuem a =0.
CKOJBKO MPOILIEHTOB HETOIHBIX JE€TAIEH N3rOTABIMBAET aBTOMAT?

VYT1BepxkieHo Ha 3aceqanuu kadenpsl «MaremaTukay «  » 202 r.,
poTOKOJI No
3aB. kadeapoii / /




KommiexTsl TecToBbIX 3agannii (T) u kouTposabHbIX padoT (KP)
(nast onenku kommetenuii OIK-1)

IO AUCOUIIIINHE Bricmast MaTeMaTHka
(HaMeHOBaHME VUCIUILTIHEL)

1-b1ii cemecTp

1. Haiity 3Ha4eHUst MATPUYHOIO MHOrO4IeHa F(A)

-1
f(x)=—x3+2x2—x+3,A:( Oj
3 2

2. Haiftu panr MaTpulibl IPUBEACHUEM K CTYIIEHYaTOMY
-2 0 8 1 -5

3 -1 7 2 4

BU
y -8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3. BeIUHCINUTH ONPEIETUTENb IPUBEACHUEM K CTYIIEHYaTOMY BUAY (3 -5 3
2 7 -1
4. Halitu Matpuity, oOpaTHyto naHHou (a). Pemuth MaTpuuHoe ypaBHEeHHE (O)
1 2 1
1 -2 -2 3 5
a 3 5 3 0 X =
@) ()[—3 4} [3 -1 oj
2 7 -1

5. Pemuth cucteMy ypaBHEHUN. YKa3aTh oOlee M OJTHO YaCTHOE pellieHue (a).
Pemmmth cucteMy ¢ moMoIisr0 o0paTHOM MaTpullsl 1 o popmyiam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X, +2X,+X, =5
(a) 3% +7x, — 2%, —4x, =4 (0) <3x,—5x%, +3x, =7
2X, +5X, + %X, +3X, =3 2X + 1%, —X; =13

—_ = =

1. PacnmcaTh pa3jioiKeHHe BEKTOpa X MO BEKTOpaM p,q,r

x={5-12,1}, p={1-30}, q={1-11}, r={0,-12}
2. KonnuHeapHsI 11 BEKTOPBI p M 7
a={2,01, b={-231, p=2a+2b, g=3a-2b

3. BBIYMCANTS MIIOIIAb Napaie/lorpaMMa, TIOCTPOEHHOTo Ha BEKTOpax a U b o —
YTOJI MEXy BEKTOPAMH p H |

a=2p+q’626_§j1 ﬂ:2,mz2, 0(=%



TecToBOE 3aJaHME MO0 KOMILIEKCHBIM YHCJIaM

3ATIAHME 1
Y cTaHOBUTE COOTBETCTBHUE MEXKAY KOMIUJIEKCHBIM YHCIOM U €r0 MOJYJIEM.

1 1-i 2./2
2 2+2i J2
3 —3+4i 2
4 J3-2i 5
5 J7

3AJJAHME 2
JlelicTBUTENbHAS YaCTh KOMIUIEKCHOTO Yncia (3—2i)° paBHA

BAPUAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 9.

3ATAHME 3
Ha pucynke npezncrasiieHa IeOMETPUYECKas MIUIIOCTPALAS KOMILJIEKCHOIO YHCIIa
z =X+1y. Torna tpuroHomerpuueckas hopma 3aicH 3TOTO YHCIIa UMEET BU]I

YA
1/2 z
0 B2 X
‘ OTtBer |
3AJIAHME 4

BekTop, COOTBETCTBYIOIIMI CyMME KOMIUIEKCHBIX UuceNn z, =-1+i m z,=2-3i,

M300paKEH HA PUCYHKE
BAPUAHTHI OTBETOB: 1) 2) 3) 4).

y
1\2 YA
1) 2) 3) YA 4)
, yA
1
- - 7‘ "
1 of x O T°x 0 X 0 2 x
-2
3AJIAHME 5
JlaHbl 2 KOMIUIEKCHBIX YHCIIa i1 Z,.
YA y
225°




Torna apryment npousBenenust arg(z,z,) (B rpamycax) paBeH

‘ OtBeT ‘
3AJIAHME 6
JlaHbl 2 KOMIUIEKCHBIX YUCHA Z; U Z,.
z
1 22
120° 60"
ol x 0 X
Torna aprymeHT oTHoueHus arg(z,/z,) (B rpaaycax) paBeH
| OtBer | |
3AJTAHME 7
Haittn Mo1ynib KOMILIEKCHOTO Uucaa Z, eciiv Imz=3, a argz=arcsin(3/5).
‘ OTtBer | ‘
3AJIAHHUE 8
JlaHO KOMIIJIGKCHOE YHCIIO z2=2+ \/g I.  YCTaHOBUTE COOTBETCTBHE

OoIncpanyAMHM Had JdHHBIM YHCJIOM M PC3YyJIbTdTaMH MX BBIIIOJHCHUS].

MEXITY

1 77 2/5i

2 z1)z| 4

3 72+1Z 9

4 71-7 g_@i
3 3

3AJAHHUE 9
Haiitu 3nauenus kopast I-1. [loka3zaTh X Ha KOMIUIEKCHOH TJIOCKOCTH.

| OtBet ‘

3AJIAHME 10
- V2 2 2 2
YCTB = 7 +1 7 BBIqI/ICHI/ITB 7 +1 7 .

BAPUAHTLI OTBETOB: 1) -1  2) 1 3) 2  4) —2%,



3agaHus M0 MaTeMATHYECKOMY aHAJIU3Y

1 Yucnosas IMOCJIICAOBATCIBbHOCTD. HPGILCJ'I YHUCJIOBOM IIoCJaICA0BATCIIbHOCTH.
beckoHeuno Mable 1 OECKOHEYHO OOJIBIIHE IOCIACAOBATCIILHOCTH. Yuco e.

2. . tgx®
Haiitu npon3BoaHyo (QyHKIHU Y =

7°+5
1. Haittu mpou3BOHYIO Y. !
Jx
a) y=arctg®In—— 0) y=(vx
) y=arcig’n—= ) y=(x)
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e'cost
y
2. Haiitu Iim(i— L ]
x—>o| X arctgx
3. IIpoBecTu NOJIHOE HCCIIEA0BaHNE U NOCTPOUTh rpaduk f (x)=x* +i2
X
1. BoIauciauTh npenenst:
n+l n-1 H
Lim2 =2 2. 15im 33X 3 jim (13"
n—e 31 4 N x>0 _ X x—>+0
2. BBIUUCIUTH TPOU3BOIHBIC:
6X .
1. y=—9X 2 y_arctg? sinln2x
y 3sin(12x+1) y J 1_2%2 i
X+4 2
1. Iloctpouts rpadpuk: y=—r | y=——m—
Qe paduic y="—— 1 y=—7—
2. Haiitu nipenensr:
1) Iim(2—n)2—(1+n)2 2)lim Jn+2-38n*+3
n*“0(1+n)2—(2—n)2 e n+5+n
2 n’
3) lim 2n2+3 4) Iimn(\/n2+1—n)
n—o| 2n° +1 n—o0
0, XxX<-rx

3. HccnenoBarth Ha HEOPEPHIBHOCTD U BBITIOJIHUTB YEPTEXK: Yy ={SinX, —7<Xx<0
w, X=0




2-0M ceMecTp
BoIuncjanTs HeonpenaejeHHbIe HHTErpajbl

dx

1l [———— 2.[x-27%dx 3. (e*cosxdx 4.[————  5.[xcos3xdx
I2(x+\/; / J / x? 6x+18 /
dx x—1 X+1 dx sin® x
6. [————— 7. [——dx dx 0. 10. dx
e vox+s I\/x+1+2 8- Neva X* + I\/1—x2 arcsinx Foos? x

Bouruucanrsb ONpPEACJJCHHbBIC HHTECIPAJIbI

7.6 . 1 dX 1 3 dX 6
1. [ 3sin? xcosxdx 2. 3. [(x=De*dx 4, [——— 5 [———
g g\/1+3x i( ) I 7+Inx {1+\/3x 2
2 2 -4 1 y2 J3 3 2
6. 1 a7 1 g Xy 9. X _ax 10 [Va-xPdx
“2arctgx 1 (3 +5)° 0o X°+1 0 /14 X2 0

Heco0cTBeHHBIC HHTErPAJIbI

1. Ykaxure, kKakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISETCS CXOASITUMCS
[Vxdx, [xZdx, [vx°dx.
1 1 1

© dx

2. BeruncnauTe MHTErpa, yCTaHOBUTh €r0 CXOAUMOCTD MU PACXOIUMOCTD | .
Sl x?

3. Beruncinuth UHTErpall, yCTAHOBUTH €TI0 CXOAUMOCTh WIIH PACXOAUMOCTh jln xdx
1

o a dx
4. BelynucauTh HECOOCTBEHHBIM HHTErpal j—, YCTAHOBUTB €r0 CXOJAUMOCTh HUJIU
04X

pPacxoIMMOCTb.

dx

5. BerauciauTh HeCOOCTBEHHBIN HHTETPa I > » YCTAHOBUTDH €10 CXOJUMOCTD WK
a3 X
PacxoUMOCTb.

dx

1. BrrancanTte HecOOCTBEHHBIN HHTCTpAJI '[ , YCTAHOBHUTDH €T0 CXOJAUMOCTD
0
HJIN PaCXOJUMOCTD.

BbI4HMCJIUTH IBOMHBbIE MHTETPAJIbI

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

2. [[(10—x*—y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D — MHOXk€eCTBO TOUEK MIOCKOCTH, OTPAHUYECHHOE JTUHUSIMU
(D)

y=X, y=x°.



4. [[ 4xydxdy, D — MHOX€ECTBO TOUYEK IIIOCKOCTH, OTPAHUYEHHOE JINHUSAMU
®)

x=1 y=% y=3X

5. [[(x* +y)dxdy, D — MHOXeCTBO TOUYCK IIJIOCKOCTH, OTPaHUYCHHOC JTHHUAMU
(D)

y=x/2, y=2x, y=2/x (x>0).
BpruncinTh 1BOMHBIE MHTETPAJIbI, IEPEUIA K IMMOJISIPHBIM KOOPIUHATAM

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

2. [[(3\Yx*+y? —2)dxdy, 20e D={(x,y):x*+y*<4}.

(D)
HN3meHuTh MOPAIOK UHTCTPHUPOBAHUA B ,ZIBOI>'IHOM HHTCI'pAJIC

1. [10¢ + y?)dxdy, 2. Tdx [ F(x y)dy, 3. Jdy J'f(x, y)dx.
00 0 2X 0 \/?

Haiitu 06beM Tena, MoayuyeHHOTO BpalleHHueM BOKPYT ocu OY (QUrypsi,
OTPaHUYCHHOW JUHMSIMH y=X°, y=1, x=0.

Haiitu 00beM Tena, MoIy4YEeHHOTO BpallleHHeM BOKPYT ocu OX QUrypsl,
OTPaHMYCHHOW JIUHHUIAMH Yy =X, y*=X.

Haiitu mutomaas Gurypsl, orpaHHYEHHON IUHUSIMA Y = X*, Y =—X+2

(I)yHKIII/II/I HECKOJbKHX IIEPEMECHHDBIX

"

) "
HaiiTi 4acTHbIC IPOU3BOJHBIC BTOPOTO MOPA/KA, YOCHUTBCSA, UTO Z,, = Z,,

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

, 6. z=ctg(2x+3y), 7. z=sin(x’y), 8. Z =V, o z=xcos’y, 10.

z=y?sin’x.

Haiitu rpaguent Gpynkuun z=f(x,y) B Touke M,(X,,Y,)
2

1.22%, M,(4,6); 2.1z=

4. 7=x>-3y’x, M,(32).
Uccnenosars Ha SKCTpeMyM (PYHKIIUIO
1. z=x*—x+y*+2y, 2. 71=2X"+Xy—x+VY?,
3. z=Xx"-2x+4y—y?, 4. z=x*-3x+3y’ +4y,
5. z=x"+y* +4xy.

4, ay2 2
ﬂ’ M, (L-1); 3,2:%, M, (2,-2);

Psaan1

HCCJ’IGI{OB&TE Ha CXOAUMOCTD PAIAbI

-2 - _ - - _ o . n
1.zsmzn’ 5 Z1 smn, 3.5 n-3 4 zn+5 | 5 Z\/n_ﬁ(g} |

n=1 N n=1 n2 +1 'n:m +10’ . -1 5" n=1



w on+l © 2 _ © 3 -
6. Z2 7. Z 2n+1Y’ 8. z4n2 3’ 9, ZIn 3n’ 10. 102 '
=1 n" n=1\ SN +4 n14n°+3 nl N na(n+1)In“(n+1)

BriscHUTB, CXOMUTCS 7T aOCOTIOTHO, YCIIOBHO WJTU PACXOIUTCS PSIIT

& (D™ = (D" = (=D)"(n+2) D™ = ()
1. 2.y~~~ —, 3.y———— : :
SR 3 ’ nzzl(6n+2)3’ 321 6" 4 Zl 5n > E,/gnzﬂ
(2) (n+1)

Zl( D’ (2 —J '

3. Haittu HHTCPBAJ CXOOAUMOCTH psiaa U UCCIICJ0BATh €TI0 ITIOBECACHUC HAa KOHIIAX
HHTCpBAJla

X
CXOAUMOCTHU 2 — = .
n-1N+ 1( 2 j

1

4. Pa3znoxuts B psaj Telnopa no creneHsm X GpyHkuuwo — f(x) = Z s
X® —BX +

HCTIOJIB3YS
TOTOBOE Pa3JI0KECHUE.
5. Paznoxuts B psan Telnopa o crenensm (x—rz/2) ynkmuo  f(x) =cosx,

HCIIOJIb3YSl TOTOBOE Pa3iIO’KEHUE.
3-uii cemecTp

TecToBoe 3a1aHNe M0 00BIKHOBEHHBIM AU G epeHIIHAIbHBIM YPABHEHUAM

3AJIAHME 1.
VY CTaHOBHUTE COOTBETCTBUE MEKIY HOMEPOM YPABHEHUS M €70 THIIOM
1) xy'+2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

3) y’—4—Xy=2x\N 4) yV3+2x7y = x4/3+2y° .

ypaBHEHUE C pa3ACIIIONIMMUCS TIEPEMEHHBIMH,
nuHenHoe nuddepeHImanbHoe ypaBHEHHE,
ypaBHEHUE B MOJIHBIX qudepenimanax,
ypaBHeHue bepHyun,

ypaBHEHUE, MPUBOJIAIIEECS K OJHOPOTHOMY.

3AJIAHHE 2.

JlaHo ypaBHeHHE TMiepBOro mopsaka (5xy’ +x°)dx—(y>—5x’y)dy=0 B ¢dopme,
comepxkaieil nuddepennnanst. [IpuBeaure ero K BHAY, pa3spelIEHHOMY OTHOCHTEILHO
IIPOU3BOJHOMN.

‘ OtBer ‘ ‘

3AJIAHME 3.



ano muddepeHnanbHOe ypaBHEHNE y' =2k +3)x*, Torma (QpyHKIHS =2x°
p yp y y

SIBJISIETCS €0 PEIICHUEM MIPU K, PABHOM:

OTtBer ‘

3AJIAHUE 4.

OOt naTerpan auddepeHualIbHOTO ypaBHeHUS Y dy = % UMeeT BU/T

OTtBeT | |

3AJAHME 5.
Yxkaxure HHTCIPAJIBHYIO KPHUBYIO PCHICHUA 3aldadU Komn JJIA O6I)IKHOB€HHOFO

nuddepeHInanbHOTo ypaBHeHU xy' =y-1  y()=2.

yA

N ™ >

0/ X
1

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

3AJJIAHHUE 6.
Jlano muddepeHmantbHOe YypaBHEHHE BTOPOTO Mopsiaka y” =x*+x. Torma oOmee

PCIICHUC YPABHCHHA UMCCT BUL

BAPUAHTBI OTBETOB:
1) y=éx“+%x3+clx+c2 2) y:$x4+%x3+clx+cz

3) y=ix“+%x3+clx+c2 4) y=6x*+2x>+Cx.
3AJIAHHUE 7.
Pemenue 3amaun Kommm — y"=2x+1, y(0)=y'(0)=0 MMEET BU]I

BAPUAHTBI OTBETOB:

3 3 2 3 3

Xy X Xy X
1)y_3+x 2) y 373 3) y 5 X 4) y 5
3AJTAHHUE 8.

Hano muddepeHmaipHoe ypaBHEHHE BTOPOro Mopsiaka 2xy"—y' =0, Torja ero

o011ee peneHne UMEET BU/I:

OtBer ‘

3AJIAHHUE 9.
Hano auddepeHmanpHoe ypaBHEHHE BTOPOTO TopsiAka y'ctg4x+4y' =0, Toraa ero

oO11ee peneHne UMEET BU/T



BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C,sin4x+C, 4) y=-C,sin4x+C,.
3AJIAHHUE 10.
KopHu XapaKkTepuCTHYECKOTo ypaBHeHMs paBHbl Ky =K, =—1, K3, =22, Torna

dbyHAaMeHTalIbHAsT CUCTEMa PEIICHUN JUHEHHOTO OJHOPOJIHOrO JuddepeHInanTbHOro

ypaBHEHUS C TIOCTOSIHHBIMU Kod( puiirieHTamu OyJ1eT UMETh BUJT
BAPUAHTHI OTBETOB:

1) y,=¢€*, y,=e”, y,=cos3x, Y, =sin3x
2) yi=eX, y,—e? y,—e* vy, —e

3) y, =€ y,=e", y;=cos3x, Yy,=-sin3x
oy =e?, y,=e %

—X

4) y,=e, y,=xe

3AJTIAHHME 11.
KopHu XapakTepuCTHYECKOrOo ypaBHEHHMA paBHbl  k =k, =5, k;,=5+i. Torma

oOliee penieHue JMHEHHOTr0 OAHOPOJHOTrO  JU(PPEpEeHIIMaIbHOIO YpaBHEHHS C
NOCTOSIHHBIMU KO3(puiimeHTaMu OyJ1IeT UMETh BU/L:

‘ OtBer ‘ ‘
3AJJAHME 12.
W3BectHa (QyHAaMeHTandbHasT CHCTEMa pEIIEHUH OJHOPOJHOTO JIMHEHHOTO
Tu(depeHInaIbHOTO yPaBHEHUS: v,=1 Vy,=% VYy,=x*. Torma wacTHoe pemuicHuEe

YpaBHEHUs, YAOBIETBOPAIOIIECE HAYAIBHBIM yCa0BUAM y(0)=2, y'(0)=-1
y"(0) =—2, paBHoO:
BAPUAHTBI OTBETOB:
1) y=2+x—-x> 2) y=2-x-2x> 3) y=2-x-x* 4) y=2-x-05x°

3AJJAHME 13.
Oyukuuss y=Ce* +C,xe* ABIsercd OOIIMM pEUICHUEM JIMHEHMHOrOo OJHOPOIHOTO
mudepeHnanbHOTO ypaBHEHUST  C TOCTOSHHBIMU KOX(PQUIIMEHTaMH, TOTJa €ro

XapaKTepUCTUUECKOE YPABHEHUE UMEET BU/T
BAPUAHTBI OTBETOB:

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

3AJJAHME 14.
O6miee pemenue AudPepeHImaIbHOro ypaBHeHus y'+4y' +3y=0 HMeeT BUJl

\ OtBer \ ’

3AJIAHHUE 15.
YacTHOMY pEIICHUIO JTUHEWHOTO HEOJAHOPOAHOTO AU PepeHIInaIbHOr0 YpaBHEHUS
y"—3y'+2y=2x-1 1O BUIY €r0 MPaBOW YaCTH COOTBETCTBYET (yHKIIUS

BAPHUAHTBI OTBETOB:



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

3AJIAHHUE 16.

Jlano nuHeitHOe HeoaHopoaHoe nuddepeHIanIbHOe ypaBHEHUE C MOCTOSHHBIMU
koddpurmenTamu 2y"+y'+2y = xe*sin2x. 3anucath BHUJ YAaCTHOTO PEIICHUS C
HeomnpeaeeHHbIMU KO3 hQUITMeHTaMH

‘ OTtser | |

3AJJAHMUE 17.

Jlano nmHEWHOE HeomHOpoaHOE AuddepeHInaIbHOe YPAaBHEHUE C IMOCTOSHHBIMU
kodhummenTamu  y’+4y=2ctg2x. B kakom Buae clieyeT HWCKaTh YAaCTHOE pEIICHUE
HEOJIHOPOJHOT'0 YPABHEHHSI METOJIOM BapHaIlMHU MTPOU3BOJIbHBIX TOCTOSHHBIX ?

Otser |

3A/IAHME 18.
Pemenue kpaeBou 3amaun  y" =2x+1, 0<x<3, y0)=1 y@)=9/2

HMEET BUI
3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+%—3x+1 2)y:%+x7—3x+1 3)

3 2 3 2
y:X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3

3AJIAHHE 19.

Jlano muddepeHianbHOe ypaBHEHHE Y =y° +2X M HadajbHOE ycioBue y(0)=1.
Torna nepBbie TpU WieHA PA3I0KEHUS €ro PEIICHUs B CTEIIEHHON Pl UMEIOT BU/T

BAPUAHTBI OTBETOB:

1) 1+x+5x? 2) 1+x+0,25x 3) 1+x+0,5x 4) 1+x+2,5%°.

3AJJAHME 20.

O6mee perenue cuctembl AuddepeHIInaTbHbIX YPABHEHHM {zl, :_2'/2 y
2= &N17 )2

UMeEeT BUJT

BAPUAHTHI OTBETOB:

Y. = Clezx +Cze_3X’ Y. = C1e_2X +Cze_3X,
1) 2 2) 2

Y, = §C1e2x _Cze_gx Y, = _gcle—Zx _Cze_3X
y, =C.e*”* +C,e¥, y, =C,e ™ +Ce¥,

3) 4)

y, = %Cle2X +C,e¥ y, = —éCle2X +C,e7%,

4-p1ii cemecTp

TecToBOE 3a1aHKE 110 TEOPHH BEPOATHOCTEH U MATEMATHYECKOM CTATUCTUKE



3AJIAHHME 1
KonnuecTtBo cnoco6oB pacrpeneneHusi TpeX MPU30BbIX MECT B OJUMIIMAJE IO

TEOpPUH BEPOSATHOCTEN cpean 10 ydaCTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHME 2

N3 ypHBI, B KOTOpOM HaxoAsTcs 6 OebIX M 4 YepHBIX I1apa, U3BJICKAIOT Hayaady 2
mapa. Torga BeposiTHOCTb TOTO, 4TO 00a 1apa Oy 1yT OeIbIMH, paBHA

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

3AJJAHME 3
B xpyr panuyca R OpoieHa Touka. Torma BeposiTHOCTh TOTO, YTO OHA MOMAJET B

3alITPUXOBAHHYIO 00JIaCTh, paBHA

/ S 7 / 0\
[ 30° 30 |-
0 /] X

]/

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.

3AJIAHME 4
HecoBmecthbie coObiTusi A, B,C He 00pa3yroT MOJHYIO TPYIIy COOBITUM, €CIIU UX

BCPOATHOCTH PABHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).

3AIAHME 5
Bbpocator 2 monetbl. CoObiTusi: A - rep0 Ha nepBoil MoHete, B- uudpa Ha BTOpOI

MOHETE SIBJISIOTCS:
BAPUAHTBI OTBETOB: 1) HeCOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) He3zaBUCHUMBIMH  4) 3aBUCHMBIMHU.

3AJJAHHUE 6
Crynenrt 3Haet 20 BonpocoB nporpamMmsl U3 30. Torna BEpoSITHOCTh NPABUIBHOTO

OTBETa Ha 3 BOIIpOCa paBHA
BAPUAHTBLI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4) 146/203.

3AJAHHUE 7
B nepBoii ypHe 6 OenbiX U 8 YepHbIX MIApOB, BO BTOPOW 7 GenbIX U 3 YepHBIX 1LIapa.
N3 Haynady B3ATOW YpHBI BBIHYT OJMH ILuap. Torma BEpOATHOCTH TOrO, YTO JTOT IIap
OKa)eTcsi OeJIbIM, paBHA
‘ OtBeT ‘ ‘

3AJIAHUE 8



CoObiTuE A MOXET HACTYNWUTh JIHIIL MPU YCJIOBUM TMOSIBICHHS OJHOTO U3 2-X
HECOBMECTHBIX COOBITHI B, U B,, 00pa3yromux MojaHyo rpymmy. M3BecTHB BEPOSITHOCTh

P(B,)=2/3 W yCIOBHbIC BEpOSTHOCTH P, (A)=1/3, P, (A)=2/5. Torma BepOSTHOCTbH

cobbiTust A paBHa
BAPUAHTBLI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJIAHHE 9
JIMCKpeTHas CiTyJaiiHas BeJIMYMHA 33JlaHa 3aKOHOM paclpeIelIeHUsT BEPOATHOCTEH
1 3 5
1 3 6
Torma e€ dpyHKIMS pactpeneneHus BeposiTHocTet F(X) mmeer Bup
BAPUAHTEI OTBETOB:
0 npu x<1 0,1 npu x<1
0,3 1<x<3 0,4 1<x<3
1) F(x) = npu 1<X 2) F(x) = npu 1<X
0,6 npu 3<x<5 1 npu 3<Xx<5
1 npu X>5 0 npu X>5
0 npu x<1 0 npu X<1
1 l<x< 1 l<x<
3) F(x) = 01 npu 1l<x<3 4) F(x) = 01 npu 1<x<3
04 npu 3<x<5 0,3 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJIAHME 10

HemnpepoiBHast cimydaliHasi BeIMUMHA 33J1aHa HHTETPAIbHON (yHKIIUEH
0 npu X<0,

pacrpeneieHus BeposiTHocTed F(Xx)={x/9 npu 0<x<3,
1 npu X>3.

Torna motHocTh BepositHOCcTel f (X) umeer Bua

‘ OtBeT ‘

3AJIAHUE 11

['padux mnotHOCTH BeposTHOCTEH f(X) TTOKa3aH Ha pucyHke. Torga 3HaueHue a
f(x)
a

xY

o‘ 2a
paBHO
BAPUAHTBHI OTBETOB: 1)05 2)1 3)4J2  4)2.

3AJJAHHUE 12
JluckpeTHas ciaydaiiHas BEJIMYMHA 3aJ]aHa 3aKOHOM PacCIIPEICIICHUSI BEPOSITHOCTEN

0 1 3



’2 ’3 ’5
Torpa e€ MmaTeMaTUYECKOE OXKHIAHUE U TUCIIEPCUS PABHBI
| OtBer |

3AJJAHME 13
BepositHocTh mosiBieHust coObiTus A B 30 HE3aBUCHMBIX HCHBITAHUSX,
POBOJIUMBIX 10 cxeMe bepuymu, paBaa 0,6. Torga nucnepcust unciia MOSIBICHUN 3TOTO

COOBITHSI paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3ATIAHMUE 14
HenpepbiBHas ciyyaiiHas BEJIMYMHA PACIpeesieHa paBHOMEPHO Ha MHTEpBajie (6,
10). Torna e€ MaTreMaTuyeCcKOe 0’KMJIAHUE U JUCIEPCHSI COOTBETCTBEHHO PABHBI

‘ OtBer ‘ ‘

3AJJAHME 15

HenpeppiBHass ciyyaliHass BeauyuHa X  [OJAYMHEHA HOPMAJIIBHOMY 3aKOHY
pacupeneneHuss € MareMaTU4ecKuM oOXxugaHueM M(X)=a=20. BeposTtHocTh €€
nonananus B uHTepBasn (20, 25) paBHa 0,4. Torma BepoATHOCTh €€ MOMAJaHUA B
untepsan (15, 20) paBna
‘ OtBeT ‘

3AJJAHHUE 16
Cratuctuueckoe pacnpeseiacHiue BBIOOPKU UMEET BU/T
X 2 4 5 8

ni2 5 7 6

Torma oTHOCUTENIbHAS YaCTOTA BAPUAHTHI X, =4 paBHa

‘ OtBeT ‘

3AJIAHUE 17

[To BeIOOpKE 0OBEMa n=100 MOCTPOEHA FUCTOrpamMMa 4acToT.
nA
h
1

ON Q O

4 8 12 16 X

Torna 3Ha4eHHUE a PaBHO:
‘ OTtBeT

3AJIAHME 18
M3BeCTHO CTATUCTHYECKOE PACIIPEICIICHUE BRIOOPKH

0 2 3



Torna e€ BeIOOpOYHAs cpenHsas X, paBHa

‘ OtBeT | |

3AIAHME 19
Jlana BeiOOpKa o0beMa n. Ecin KaXX/Iblil 3JIEMEHT BBIOOPKH YMEHBIIINUTH B TPU pasa,
TO BBIOOpOYHAs cpeauas X, .
BAPUAHTBHI OTBETOB: 1) He uaMmenurcs 2) ymeHbIIMTCS B 3 paza
3) yBenuuuted B 3 paza  4) yMeHbIUTCA B 9 pas.

3AJJAHHUE 20

Mopa M,u MenuaHa m, BapUallMOHHOTO psia
x 12 13 15 16 18 20
n. 4 9 18 14 11 5

paBHBI
‘ OTtBer | ‘

3A/IAHME 21
Bri6opouHas cpeHss A1 JaHHOTO CTAaTHCTHYECKOTO paclpeieeHns BEIOOPKU
Xi 2 4 5 8 10

n 4 7 14 8 7
paBHa X, =6. Torga BeiOopouHnas nucnepcus D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJAHUE 22
Haittu noBepuTenpHbIA HMHTEpPBAI U1 OLEHKUM C HAJEKHOCTBIO »=0,95

HEU3BECTHOTO MATEMATUYECKOTO 0KMIAHUS HOPMAJIBHO PACIpPENEICHHOIO IpHU3HaKa X
TeHEpaIbHON COBOKYIHOCTH X,, €CIM M3BECTHBI 00BEM BBIOOPKHM n=30, BBIOOpOUYHAs

cpeansas X, =2500, cpeaHee KBaApaTUYECKOE OTKIOHEHHE T'€HEPAJIbHOM COBOKYITHOCTHU
o =100, KBaHTHJIb HOPMAJIBHOTO pacupeneaeHus t =2,58.
‘ OTtBeT ‘ ‘

3AJJAHHUE 23
[Ipu nocTpoeHnn ypaBHEHUs JIMHEMHOW perpeccur Y Ha X ! y=ax+b IOIy4eHbl

CIeyromue pe3ynbratel: I, =05 0,=2, 0,=11. Torga BHIOOPOYHBIA KOIPPUIKMEHT

perpeccuu OyJieT paBeH
BAPUAHTBI OTBETOB: 1)055 2) 1,1 3) 0,22 4) 0,275.

3AJJAHME 24
BribopouHoe ypaBHeHWE TUHEHHOW perpeccuu Y Ha X HMEET BUI: Y =2X-3.
Torna BEIOOPOUYHBII KO3PGULIHUEHT KOPPETALUA MOKET ObITh PABEH



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

3AJJAHHUE 25
Ecnnm ocHOBHas rumore3a uMeer BUA  H,: a=16, TO KOHKypHpyIOLIEHd Oyner
rUrnoTesa:
BAPUAHTBI OTBETOB: 1) H,:a<16 2) H,: a<16
3) Hi:a>16 4) H,;: a>14

OueHka «OTJIMYHO» BBICTABIIAECTCS CTYAEHTY 3a 95 — 100% npaBUiIbHBIX OTBETOB,
OIIEHKa «XO0pomo» - 3a He MeHee 75% mNpaBUIBHBIX OTBETOB; OLICHKA
«yHAOBJICTBOPUTEJBbHO» - 3a He wMeHee 50-60% mpaBWIBHBIX OTBETOB; OLICHKA
«HEYAOBJICTBOPHUTEIbHO» - 32 MeHee 50 % NpaBUIBHBIX OTBETOB.

Kommiekr Bonpocos (YO)
(nast onenku kommereniun OIK-1)

JUHENHAS U BEKTOPHAS AJITEEPA

1. MaTpuiibl, TUIIBI MAaTPHLI.

2. Onepanuu ¢ MaTpuLiaMy, UX CBOMCTBA.

3. YMHOXEHUE TPSIMOYTOJIBHBIX MAaTPHULL.

4. Matpuynas ¢popma 3aIMCH CUCTEMBI TUHEHHBIX aNreOpanueckux ypaBHEHHI.

5. OnpenenuTeny U UX CBOMCTBA.

6. [Tonsitue onpenenurens. MUHOPHI U anredpandeckue TONOTHEHHUS.

7. Cucrembl JUHEHHBIX anreOpanvyecKux YypaBHEHHM, OCHOBHBIE MOHSTHS U
ONIPENEIICHUS.

8. [IpaBuno Kpamepa penieHust CHCTEM JIMHEMHBIX YPABHEHUH.

9. OOparHas maTtpula U €€ BBIYHMCICHHUE. YCJIOBHE CYLIECTBOBAHUS OOpaTHOM
MaTpHULBI.

10. Pemenue cucTeM JIMHEWHBIX alreOpandecKuX ypaBHEHUH METO0M OOpaTHOU
MaTpUILIbIL.

11. Meron lN'aycca penieHus: CUCTEM JIMHEWHBIX YpaBHEHUH.

12. Pemenue mpou3BOJIBHBIX CUCTEM JIMHEWHBIX ypaBHEHUN MeToa0M ["aycca.

13.  Panr matpuipl. Teopema Kponekepa — Kanemu.

14. OpHOpoAHBIE CHUCTEMBI JIMHEHHBIX ypaBHeHUW. Kpurepuii cyiecTBOBaHUS
HETPUBHAIBHBIX PEIICHUM.

15. TIlonsTue BeKTOpa M JIMHEWHBIE ONEpalMd HaJ BEKTOpaMHu, CBOICTBA
orepanum.

16. JluneitHas KOMOMHAIMS BEKTOPOB.

17. JlunHeilHas HE3aBUCUMOCTh W  JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKUX
BEKTOpOB. Kpurepuit TMHENHON 3aBUCHUMOCTH.

18. Ilonsitue 6a3uca. KoopauHaTel BEKTOpA.

19. OproHopmupoBaHHbIi 0a3uc. PaznoxeHue BeKTopa o BeKTopam Oaszuca.

20. YmopsimoueHHas TpOWKa BEKTOPOB.



21. CkanspHoe, BEKTOPHOE U CMEIIAaHHOE TMPOUW3BEICHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.

22.  YcnoBusl OpTOTOHATBHOCTH, KOJUTMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JluHelHbIE IPOCTPAHCTBA.

24. Marpuiia nepexoja ot 0a3uca kK 0azucy.

25. CoOCTBEHHBIE BEKTOPHI U COOCTBECHHBIC 3HAUCHUS MATPHIIHI.

MATEMATUYECKHU AHAJIN3

1. [TonsiTHE MIEpEeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHMUS.

2. MOHATHE (PYHKIIMOHAILHOW 3aBUCUMOCTH, Kjaccuukarus QyHKITHH.

3. OrnpeneneHue u TUIIbI YUCIOBOW MOCIEN0BATEIbHOCTH.

4, [Ipenen yucioBON MOCHEAOBATENILHOCTU. ApU(PMETHUECKUE ONepalud Ha
NOCJIEIOBATEIbHOCTSIMHU.

S. Ycnosus CYyILIECTBOBAHMS KOHEYHOI'0 npezaena YU CIIOBOU
nocieaoBaTeabHOCTH (Teopembl Ko u BeliepiTpacca).

6. BTopoii 3ameyaTenbHbIN npeaes.

7. [Ipenen ¢yukuuu. OnpeneneHus. ['eomeTpudeckass HHTEpIpETAIUs TOHATHUS
npenena pyHkuun. CBoiicTBa MPEIEOB.

8. beckoneuHno majsie, 0eCKOHEYHO OOJbIITHE (DYHKITUU.

Q. IlepBbIil 3amMeUaTeNbHbIN ITPEaEL.

10. bBeckoHeuHO Majble BEIMYMHBL. DKBUBAJICHTHbIE OECKOHEYHO Mallble U MX
UCIIOJIb30BaHUE TPU BBIYUCIECHUU TpeaesoB. TaOnuna >KBHUBAJEHTHBIX OECKOHEYHO
MaJbIX.

11. HempepblBHOCTh (PYHKIIMM B TOYKE M Ha MNpoMmexyTke. OTHOCTOpOHHHE
npenensl. Kimaccudukanms Touek paspbiBa rpaduka.

12. CaoiicTBa (QyHKIMIA, HEMPEPHIBHBIX Ha OTpe3ke (Teopembl BeliepmiTpacca,
Bbonbriano — Komm).

13. IlpomsBomnas. ['eomerpuueckuidi W (U3HUECKUNH CMBICT MPOU3BOTHOM.
KacarenpHas 1 HOpMasb K INIOCKOW KPUBOM.

14, Tabnuua npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMM.

15. CBs3p MexAy CYLIECTBOBAHMEM NIPOM3BOJHOM (QPYHKIMM B TOUYKE U
HENPEPBHIBHOCTHIO (YHKIUHU B TOM K€ TOUKE.

16. IIpousBomHasi CyMMBbI, MPOU3BEACHM, YacTHOTrO. [Ipon3BoaHasT CIOKHON U
oOpaTHOM QyHKITUH.

17. TlpousBomHas mapaMeTPUUYECKU 3aTaHHON (DYHKITHH.

18. IIpousBogHas GhyHKIIUU, 3aIaHHON HESBHO.

19. uddepenmpoBaHue CI0KHON MOKA3aTEIbHON (DYHKITHH.

20. uddepeHnupyemMocTs. Juddepennmar. I'eomeTpuueckuit CMBICIT
nuddepennuana.

21. IlpousBoausie u qudpepeHnnanbl BHICIIUX TOPSIKOB.

22. OcHoBHble TeopeMbl auddepeHransHOro ucuucienus (teopema depma,
teopema Post, Teopema Jlarpanka, reopema Kommn).

23. IlpaBuno Jlonurans.



24. Muorounen Teinopa u ero cBoiictBa. ®opmyna Teitnopa. OcTaTOUHBIN YieH
dopmynel Teitnopa B popme Jlarpamxka u [eano.

25.  AcumnToTsl rpaduka QyHKIHH.

26. DOxcrpemym. HeoOxomumoe ycimoBue 3KCTpeMyMa.

27. JlocTaTo4HbIE YCIOBHS SKCTPEMYMA.

28. JloctatouHoe ycnoBue Bo3pacTaHus (yObIBaHUS) PyHKIINU.

29. HauOonbliee 1 HauMEeHbIIIee 3HaUeHUs (YHKIIMU Ha OTPE3KeE.

30. BeimykiocTh, BOTHYTOCTh, TOuka mneperuba. JlocraroyHoe ycioBHe
BOTHYTOCTH (BBIMTYKJIOCTH).

31. Heob6xoaumoe yciaoBue TOUKHU reperuda. JlocrarouHnoe ycioBue neperuoda.

32. OOmas cxema MOCTPOCHUS U HcclieoBaHus rpaduka GyHKINH.

O YHKIHNUHN HECKOJIBKUX IEPEMEHHBIX

1 OmnpeneneHre U TEOMETPUIECCKUN CMBICT (DYHKIIMH JIBYX TIEPEMCHHBIX.

2. Jlvany ypoBHS (DYHKITUHM IBYX TIEPEMCHHBIX.

3. Yactabple TPOU3BOAHBIC (DYHKIIMH HECKOJBKUX MTEPEMEHHBIX, X
F€OMETPUYECKUN CMBICIT

4, DYHKITUN HECKOIBKUX TIEPEMEHHBIX, TIOHATHE TTOTHOTO MuddepeHnmana.

5. HuddepenurpoBanue CIOKHBIX QYHKIIMI HECKOJIBKUX MEPEMEHHBIX.

6. [Tpou3BoaHBIC BHICIINX MOPSIAKOB (PYHKIIMN HECKOJIBKUX NIEPEMEHHBIX.
Cwmemannblie pousBojiHbie. Teopema IIBapriia.

7. [IpousBoaHas GyHKINH HECKOJIBKHUX MEPEMEHHBIX 10 HAIIPABJICHHUIO.

8. [Ipou3sBoaHAas IO HAMPABIECHUIO U TPAJIUCHT CKAIIPHOTO TOJIS.

Q. OKcTpeMyM (QYHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

10. Heobxoammoe U JOCTATOYHOE YCIOBUSI IKCTpeMyMa (DyHKITMH IBYX
IIEPEMCHHBIX.

HUHTEI'PAJIBHOE NCUYUCJIEHHUE

1. [TepBooOpa3Has, HeonpeneaeHHbI nHTerpai. Tabinia 0CHOBHBIX
MHTErPaJioB.

2. 3ameHa NepEMEHHON M UHTErPUPOBAHUE IO YACTSAM B HEOIIPEIEIEHHOM
UHTErpaie.

3. HHTerpupoBaHue ¢ MOMOIIBIO TIOABEACHUS 101 3HAK quddepeHimana.

4, HuTerpupoBanue panroHaIbHBIX JPOOei.

d. HNuTerpupoBanne o 4acTsAM U 3aMEHA IEPEMEHHOM B OIPEICIICHHOM
UHTErpa’e.

6. WuTerpupoBanue TpUroHOMETPUUECKUX (DYHKIUN, OCHOBHBIE TIPUEMBI.

7. HNuTerpupoBanue uppalvoHaIbHbIX QyHKIUM.

8. YHuBepcanbHas TPUTOHOMETPUYECKAs OJICTAHOBKA.

Q. OmnpeneneHHblil UHTErpan u ero ceorictea. @opmyna Herotona — JleliOnuna.

10. TIIpuioxxeHus onpeaeseHHOro UHTETrpajia K pelIeHUI0 TEOMETPUIECKUX U
dbu3nYecKux 3aaad.
11. BpruucieHue mioaaei ¢ MoMOIIbIO ONPEICICHHOTO HHTErpalia.



12. Beluucienwue mwiomaau 1 JJIMHBI KPUBOH, 3aJaHHOW YpaBHEHUSMH B
napaMeTpuueckoi gpopme.

13. Brluucnenwue mwionaau KpUBOIUHEHHOTO CEKTOPA B MOJISPHBIX KOOPAUHATAX.

14. BepruucieHue IUIOMIAJIEH B MPSIMOYTOJIBHBIX W TOJISIPHBIX KOOpAMHATaX C
MOMOIIIBIO OINPEIETICHHOTO UHTETpaa.

15. BeruucieHue JJIMHBI TyTH C TOMOIIBIO OMPEIeICHHOTO HHTErpala.

16. BbluucieHue IIUHBI IyTU KPUBOMW, 3aJIaHHON TapaMEeTPUUECKH.

17. Bbluucnenue oobema Teia BpalieHus C TOMOIIBIO ONPEIeTIEHHOTO
UHTErpana.

18. Bbluncienue miomad MOBEPXHOCTHU TeJla BpalCHUSI.

19. HecobOcTBeHHBIE HHTETPANIBI MEPBOrO U BTOpPOro Tuma. [ToHATHS CX0IMMOCTH
U PACXOJAMMOCTU HECOOCTBEHHOTO MHTETpaa.

20. HecoOCTBeHHBIC MHTETPAJIBI OT Pa3PhIBHBIX (DYHKITUH.

KpaTHLIe, KpPIBOJIPIHCﬁHbIC HHTETrpaJabl

1. JIBOMHOM MHTETpAJI, ONIPEICIICHUE U CBOMCTBA.

2. [IpaBuita BBIYHACIICHHS IBOMHOTO MHTETPAIA.

3. Hekoropble npuiioKeHus: ABOMHOIO UHTErpalia (K BBIYMCICHHIO TUIOLIAIeH,
00BEMOB, CTaTUYECKUX MOMEHTOB, MOMEHTOB HHEPIIUU, KOOPJIMHAT IIEHTPA TSHKECTH.

4, TporHOM HHTETpAJL, ONIPEICIICHUE U CBOMCTBA.

5. KpuBoIMHENHBIN UHTErpal IEPBOr0 THUINA .

6. KpuBoIHMHENHBIN HHTErpal BTOPOTO THIIA.

7. Heobxoanmoe 1 10cTaTOYHOE YCIOBHS HE3aBUCUMOCTH KPUBOJIUHEHHOTO

MHTETPAJIA OT IIyTU UHTETPUPOBAHUS.
PAIBI

1. YucnoBbie MOJOXKUTENbHBIE psifibl. [ToHSATHE CyMMBI OECKOHEUHOTO psijia.
Cxondmmecs v pacXoIsIIuecs psiabl.

2. Heo0xoaumplii MpU3HAK CXOOUMOCTH, TEOPEMBbI CPABHEHUS.

3. [Tpuznaku J{anamOepa u Ko, nHTErpanbHblil NpyU3HaK.

4. 3HaKoIepeMEeHHbIE PsA/Ibl, AOCOIMIOTHASI U YCIIOBHAS CXOAUMOCTb.

5. Teopema JleitOHUIIA O CXOUMOCTH 3HAKOUEPEAYIOIITUXCS PSAIOB.

6. QOYHKIMOHAIBHBIE PSI/IbI, PABHOMEPHASI CXOAUMOCTb, TPU3HAK
Betiepmrpacca.

1. CremneHHbIe psijibl, TeOpeMa AOessi, UHTepBal U PaauyC CXOAUMOCTU
CTENEHHOTO psija.

8. Psn Teiinopa. YcnoBus paznoxxumoctu GyHKIMH B psin Tewmopa.

Q. Paznoxenue B psja Telnopa HEKOTOPbIX PYHKIUHN (TaOIUYHBIE PA3TI0KEHUS).

10. IIpumenenue psaa Teinopa K NpUOIMKEHHBIM BEIYMCIICHUSIM.



OBbBIKHOBEHHBIE JTUPPEPEHIIUAJBHBIE YPABHEHUSA

1. OCHOBHBIE  TIOHATHS  TEOPHUH  OOBIKHOBEHHBIX AU QepeHInanbHbIX
yYpaBHEHUN TEPBOTO TMOPAIKA: OIpeAeseHrue OOBIKHOBEHHOTO U depeHIInaibHOro
ypaBHEHUsA, (OPMBI 3alUCH OOBIKHOBEHHOTO Iu(p(epeHInanbHOr0 ypaBHEHHUS TEPBOTO
NOpSIKA, OHATHUS OOIIET0 U YACTHOTO PEUICHHM, OOIIero 1 YaCTHOr0 HHTETPAJIOB.

2. [TocranoBka 3amaun Komw mist nuddepeHnmanibHOro ypaBHEHUsT EPBOrO
HOpsIZIKa.

3. Teopema  cymiecTBOBaHMS M €OUHCTBEHHOCTH  pELICHHA  JUIA
¢ depeHINaTBbHOTO YPaBHEHUS IEPBOTO MOPSIIKA.

4. ['eomeTpryeckuii CMbICT OOIIETO MHTErpana OOBIKHOBEHHOIO [I.y. IIEPBOTO
HOpsIZIKa.

5. JuddepeHunanbable  ypaBHEHHMsI IEPBOrO MOpPsAKa C pa3fesieHHBIMH U
pa3IENAOMUMHCS TTEPEMEHHBIMU.

6. Jluneiinpie auddepeHuuanbHble YpaBHEHHUsS NEpBOro mnopsanka. Merton
BapHUalld TPOU3BOJILHON MMOCTOSIHHOM.

7. Juddepenunanbupie ypaBHeHUs N-r0 nopsaka. OCHOBHBIE MOHATUA: (POPMBI
3aMKCH, MOHATUS OOLIEro M YaCTHOI'O PEIICHUIA.

8. [loctanoBka 3agaun Komm wu kpaeBoil 3agauu e  OOBIKHOBEHHOTO
Iu¢depeHInaIbHOTO YpaBHEHUS N-T0 MOPsIIKa.

9. WnTerpupoBanue nuddepeHunanbHbIX YpaBHEHUH N-TO MOpsJIKa METOI0M

IOH>KECHM S MIOPSIIKA.
10. Jluneitnble oxHOpoAHBIE AU(QPEpeHLUaNbHbIE YpaBHEHUS N-TO MOpsIKa.

OOwue cBOMCTBAa pEIICHUN: MOHATHS JIMHEHHO 3aBUCHUMBIX M JIMHEHHO HE3aBHUCHMBbIX

pernieHuit, onpeaenurenas BpoHckoro, moHsTre PyHIaMEeHTaTLHON CHCTEMBI PEIICHUH,

11. Teopema 0 CTPyKType OOIIEro pemeHus OOBIKHOBEHHOTO JIMHEWHOTO
OJTHOPOJHOTO AU(depeHINaNIbHOTO YpaBHEHHS N-TO NOpsAIKA.

12. Jluneitnsie ogHOpoaHBIE nuddepeHInanbHble ypaBHEHUs N-TO  TOpsIKa C
NOCTOSHHBIMU KO3 puimentamu.  XapaKTEpUCTHYECKOE YpaBHEHUE, €ro CBA3b C
i epeHInanbHbBIM YPAaBHEHHEM.

13. Bwua 4acTHBIX pemieHWd JIMHEWHOTO OJHOPOAHOTO auddepeHIInaTEHOTO
ypaBHEHUs N - TO MOpsAKAa C MOCTOSHHBIMH KO3(pPUIMeHTaMu B 3aBUCHUMOCTU OT
BHJIa KOPHEW XapaKTEPUCTHUYECKOTO YPABHEHHS.

14. Jluneitneie HeomHOpoaHbIe nuddepeHnranbHble ypaBHEeHHS. Teopema o
CTPYKTypE OOIIEro perieHus.

15. Pemenue nuHEHHBIX HEOTHOPOAHBIX AUGGEpPEHIINATBHBIX  YpaBHEHUU C
MOCTOSSHHBIMU  KOd(purmenTamu. Metox moadopa YacTHOTO peIICHUS IS TPaBBIX
qJacTed BUJA

f(x)=P,(x)e”,  f(x)=M cospfBx+ Nsin g,
f (x) = P(x)e”™ cos Bx +Q(x)e™ sin BX.

16. PemeHue nAMHEHHBIX HEOJHOPOJAHBIX JU(DPEpEeHINATBHBIX ypaBHEHUN
METO/IOM BapUalliy MPOU3BOJIbHBIX TOCTOSIHHBIX.

17. TlocTaHOBKa U pellIeHUE 3a/1a4l HA COOCTBEHHbIE 3HAYEHUSI.

18. Cucremsl nuddepeHinanbabix ypaBHeHUH. [loHsATHE HOPMATBHON CHCTEMBI.
[TonsiTuss  0OOIIET0 M YAacCTHOTO pelIeHUH cuctembl. TeopeMa O  MPUBEIECHUU



muddepeHIMaTbHOTO  ypaBHEHUS N-TO TMOpsKa K HOpMaiabHOW cucteme. MeTon
VCKJIFOYEHNS] HEU3BECTHBIX.

TEOPHUS BEPOSITHOCTEHN

1. Buapl ciydailHbIX COOBITHI.

2. Krnaccuueckoe ¥ CTaTUCTUYECKOE OINpPEICIICHUs] BEPOSTHOCTH TMOSBICHUS
coObITusi. OCHOBHBIE (POPMYIIBI KOMOMHATOPUKH.

3. [IpyHIIMIT CTATUCTUYECKONM YCTOMYMBOCTH OTHOCUTENBHBIX YacToT. CBA3b
U paslinyue MeXay KIACCUYECKUM U CTATUCTUYECKUM ONpPE/IETICHUSIMUA BEPOSITHOCTH.

4, ['eomeTpuyeckoe omnpezenenne BeposiTHOCTH. 3aaada broddona.

5. Anre6pa coObiTuil. [IOHSTHS CyMMBI U TNPOU3BEICHUS COOBITHM, HX
reoMerpuyeckas uareprnpetamnusi. OCHOBHbBIE 3aKOHBI alIreOpbl COOBITUH.

6. Teopema cloXeHUsI BEPOATHOCTEH JJisI HECOBMECTHBIX COOBITHI. CreacTBust
U3 Hee.

7. TeopeMa cl0KeHHUs BEPOSTHOCTEH /111 COBMECTHBIX COOBITUH.

8. Teopema YMHOXXEHHS BEPOSITHOCTCH JUIA 3aBHCHUMBIX M HE3aBHUCHUMBIX
coObITul. [loHsSTHE YCIOBHOU BEPOSTHOCTH.

Q. Teopema 0 BEpOSITHOCTH TOSIBJICHUSI XOTS ObI OJTHOT'O COOBITHSI.

10. ®opmyna MOJTHONU BEPOSTHOCTH.

11. ®opwmyna bepaymim.

12. JlokanbHas M UHTETpabHas TeopeMbl Jlaraca.

13. Ompenenenue u TUMBI CTyYailHbIX BeauunH. [loHATHE 3aKOHA pacipeneeHus
CIIy4aiiHOM BEJIMYMHBI. P pacnpeneneHus.

14. MWurerpanbHas ¢GyHKOMS pacnpeneieHus BeposTHocTedl. OrnpeneneHue,
BEPOSITHOCTHBIM CMBICI M cBoOMcTBA. [lnoTHocTh BeposTHOcTel. OrnpeneneHue,
BEPOSATHOCTHBIN CMBICII M CBOMCTBA.

15. CBs3b MeXIy MHTErpalbHON (QYHKUMEW pachpeaesieHus BEepOsATHOCTEN U
IJIOTHOCTBIO BEPOSITHOCTEM.

16. OrmpeneneHne, BEPOSITHOCTHBIH CMBICII W CBOMCTBA MaTEMaTHYCCKOTO
OXXUJAaHUS JJIsl AUCKPETHBIX U HEMPEPHIBHBIX CIyYAHBIX BEJTUYHH.

17. Omnpenenenue, BEpOSITHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCHH.

18. buHOMHANBHBIN 3aKOH pacHpeeIcHusI.

19. Cpennee wu HAaWBEpOSITHEHIIEe dYHClIa TOSIBJICHUN COOBITUA TIPH
OMHOMMAJILHOM pacrpe/eiICHUN.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEpHBIN 3aKOH pacmpenesieHrs BEPOSITHOCTEH.

22. TIOKa3aTeNbHBIN 3aKOH PaCIPEACIICHNS BEPOSITHOCTEH.

23. HopwmanbHbll 3aK0H pacmpenesieHus BEposTHOCTEH. BeposiTHOCTh momananus
HOPMAaJbHO pPAaCHpPENCICHHON CIy4YalhHOW BEIIMYMHBI HA  NPOU3BOJIbHBIM KOHEYHBIN
UHTEpBAaI.

24. BeposATHOCTBH MOMaJAaHUsI HOPMAJIBHO PACMIPEACICHHON CIy4YalHON BETUYHHBI
Ha MHTEPBaJ, CHUMMETPUYHBIM OTHOCUTEIBHO CpellHero 3HaueHud. [IpaBuio Tpex curm.
Teopema JIsanyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUU BEPOSITHOCTEH.



MATEMATHYECKASA CTATUCTHUKA

1. [IpenMeT U OCHOBHBIE 3a/1a4l MATEMATUYECKOM CTaTUCTUKH.

2. [lonatue o BbIOOpOYHOM  MeToAe. ['eHepanbHass U BBIOOpOUYHAs
COBOKYITHOCTH.

3. OCHOBHBIE TIOHSTHSI MAaTEMAaTHUYECKOW CTATHUCTHKU (BapUALlMOHHBIA psil,
4acTOTa, OTHOCUTEIbHAS 4YacTOTa, CTATUCTHYECKOE pacipeiesieHue BHIOOPKH ).

4, OMnupuyeckas GyHKIUS pacnpeiesIeHus: BHIOOPKU U €€ CBOMCTBA.

S. [ToMroH 4acToT U MOJUTOH OTHOCUTEIBHBIX YacTOT.

6. ['McTorpamMma 4acTOT U OTHOCUTEINIBHBIX YaCTOT.

7. ToueuyHble OLIEHKH MapaMeTPOB pactpeeneHus. TpeboBaHus K OI[EHKaM.

8. Bri6opounast cpenusisa. CBOMCTBO yCTOMYMBOCTH BHIOOPOYHBIX CPETHUX.

Q. BriOopouHas u uctipaBieHHas TUCTIEPCHUH.

10. HMHTtepBanbHbIE OIECHKH. JlOBEpUTENbHBIM WHTEpPBAI H JIOBEpPHUTEIbHAs
BEpOSATHOCTD. [IOHSITE TOUHOCTH OILICHKH.

11. TlocTpoeHue NOBEPUTEIHLHOTO MHTEpBAJA ISl OIIEHKH T'€HEPATIbHOU CpeHen
MIPU U3BECTHOM CPETHEM KBaJ[PaTUYECKOM OTKJIOHECHUH.

12. IlocTpoeHne JOBEPUTEIHLHOTO WHTEpBAiA JJISl OICHKU TeHEPATLHON CpemHen
IPU HE- M3BECTHOM CpPETHEM KBaJ[paTUYECKOM OTKJIOHeHHH. Ciydail Majaoil BBIOOPKH.
Pacnpenenenne CtbrofeHTa.

13. VYmpoieHHbIE METOJBI pacyeTa CTATUCTHUYECKUX XapaKTEPUCTHK BHIOOPKHU.
Y ciioBHBIE BapuaHThl. MeTo1 MPOU3BEACHUN.

14. Kpurepuu cornacusi. YpoBeHb 3HAUUMOCTH.

15. Kpurepuit ;(2 [InpcoHna.

16. KoppensinoHHas u perpeccuoHHasi 3aBUCUMOCTH.

17. VYpaBHeHue BEIOOPOUHON PErpecCHH.

18.  Bri6opounsblit K03hGUIIMEHT PErpeccu.

19. Bri6opounbiii KOADPHUITMEHT KOPPETAIUU.

20.  CBsi3p MEXIy BBIOOPOUYHBIMH KOA((DUIIMEHTAMH PErpPecCU KOPPEISAIUH.

KommuiekT 3aganuii 1ist BbINOJHEHUs pacyeTHO-Tpaduyeckux pador (PI'P)
(nast onenku komnereniun OIK-1)

IO AUCHOUIIIINHE Bricmast MaTeMaTnka
(HaMMeHOBaHME UCLMILTIHEI)

ITo anreodpe
PI'P Ne 1, vacts 1
-11 O 2 0 2
3ananue Nel. JTansl matpuniel A= 1 3 2 | u B=(0 -3 3
4 0 -3 1 1 -1

BeiniosHuTh neiicteus: A2 +8BT .

3aganue Ne2. [TpogokuTh JaHHOE MATPUYHOE PABEHCTBO
(2A+3B)? —4A’ —-6AB =...

Y MIPOBEPUTH €ro 1Ji1 MaTpull 4 U B U3 IEpBOro  3aJiaHusl.




3aganue No3. BeIYuCIUTh ONpenenuTeb ABYMs CIIOCO0aMH: pa3oKeHUEM 110
NEPBOM CTPOKE U Pa3NI0KEHUEM TI0 IEPBOMY CTOJIOILY.

10 -1 2
0 2 1 -1
11 -1 1
11 -2 1

3amanue Ned. JIns nanHOM MaTpHIlbl HAWTK 00paTHYto MaTpuily. CrenaTh
IIPOBEPKY.
1 0 2
1 1 0.
Ll

3amanue NoS. Pemute MatpuuHoe ypaBHeHue AXB =C (naittu X). Cnenartb

IIPOBEPKY.
A_—12_ B—34'C—O 4
2 1) T2 3) T -9 3)

3aganue Ne6. Hantu panr MaTpuIsl.

1 -1 2 3
0 5 4 3

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

PI'P Ne 1, vacrtp 2
3ananue Nel. Pemuth cucremy merogoM Kpamepa. Caenath npoBepKy.
{ X, + 4%, — Xy =2

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

3% +6X,—2X%, =1
3aganue Ne2. Permuth cucremy u3 Nel MeTo10M 00OpaTHOM MaTPHIIBI.
3aganue Ne3. Pemuth cucremy u3z Nel metonom ["aycca.
3amanue Ne4. Pemmuth HeoqHOPOAHYIO cuctemy MetonoM ["aycca. Haiitu oOmee

pELIEHNE U YaCTHOE PELICHUE.

3X, +2X, — 4%, — 2%, =1

X, + X, + 2%, +3X, =5
oX, +4x, + 4x,=11

3amanue NoS. Pemuth ogHOpoaHYIO cuctemy MetoaoM ["aycca. Halitu oOee
pewmenue u OCP.
2%, +6X, —9%,—9%, =0
4%, —5%;+ X%, =0
3% +3X, —7X; —4%x,=0"
X, —3X, + 2%, +5%, =0

PI'P Nel, vactp 3
3aganue Nel. TToka3ath, 9TO BEKTOPEI M, N, P 00pa3yroT 6a3uc B IPOCTPAHCTBE U

Pa3NIOKUTh BEKTOP a@ II0 3TOMY Oa3ucy:
m=(1-12),n=(20,3), p=(-2,-11),a=(5—4,13).



3ananue No2. JlaHbl BEKTOpbl M U N . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPHI &

ub.
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n-m
3aganue Ne3. Haiitu Im|=6v2,|n|=2, (m/,\ﬁ) =135°, a =6n—m.
3aganue Ne4. Jlan A ABC. Haiitu £B,eciu A(l;—-1;2),B(3;3;2),C(7;1;2).
3ajanue NeS. Tlpu kakux "Xx' BEKTOpsl @ M D mepreHuKyIspHbI?
a=(x;1;-4),b =(x-3;12; x).
3amanue Ne6. Haiitu muomaes napajienorpaMma, IOCTPOEHHOTO Ha BEKTOpax a
ub.

_ A 4
a=2m-5n,b=m+n,|m| =12 |n|=3, (m, ﬁ):g.

3aganue Ne7. Haiitu miomans tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1),
C(0; -2; -7).
3ajanue Ne§. JlaHbl BEKTOpBl a, b, C . BBISACHUTB — KOMILUIAHAPHBI JIM BEKTOPHI.

Ecnu BeKTOpBI HE KOMIUIaHAPHBI, TO HAWTU 00BEM Mapauieienuneaa, IOCTPOEHHOTO Ha
BEeKTOpax a,b,C W onpenenuTh — Kakyr TPOMKY OHU 00pa3yroT.

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

ITo uHTerpasam
HeonpeneneHHbId HHTErPa
HaiiTu uHTEerpaJIbl.

1.j-\/1lg_X+3d 5 Istxd 3',[

cos’ X cos® x

2x/Inx \/x +2X+7 2x
6. [(1-3x)cosbxdx 7. [arctg2y/xdx 8. [ecos5xdx 9. '[x In(x+3)dx 10. jwdx
11. [(2-x)In¥/xdx

12. j x2+3x—1)35xdx 13. j3xsin2§dx 14. I (8x-3) cosédx 15. J'(\/?—Sx)sinxdx

dx

16. I(X—l)slnz(x—l)dx 17. jmd 18. j S'nX+COSX x 19 J' -x* —4X +13xdx

1+4x° (cosx —sinx)’ 2)
3 pay2? _ 3
IZX Ox_ + 7x - 4ax 21 I X2 +2x° 2+2X+1 dx 22. jsin“ 2xcos® 2xdx 23. J'sinzxcosz 3xdx
(x+1)(x-2) (x* +1)(x* +x+2)
dx dx
24, [— X ___gx 25.
'[(4—x )\/3+x J.\/X+4—5
OnpenesieHHBIN HHTETPaJI
1. Haiitu miomaas Gpurypsl, orpaHndeHHON rpadukamMu GyHKIUHI.
2. Haiitu miomaas Gurypsl, orpaHUYEeHHON TUHUSAMH, 33 IaHHBIMA
YPaBHEHUSIMU B MOJISPHBIX KOOPJIMHATAX.
3. Haiitn 06beM Tena, o0pasoBaHHOTO BpameHueM puryp. st HeueTHbIX

BapHAaHTOB — OTHOCUTCJIbHO OCH OX, I YCTHBIX BAPHUAHTOB — OTHOCHUTCIIBHO OCH Oy
4, Brerauciauts JJIMHBI AYT KPUBBIX:



a) 33JJaHHBIX YPABHEHHUSIMU B IPSIMOYTOJIbHOM CUCTEME KOOPAUHAT;

0) 3aJlaHHBIX YPaBHEHUSMH B MOJISPHBIX KOOpAUHATAX — AJI1 YETHBIX
BAPHUAHTOB,

YPAaBHEHUSIMU B IMapaMETPUUECKON (popMe — /1JIs1 HEYETHBIX BAPUAHTOB.

5. Beraucnuth mioniaam moBEpXHOCTH, 00pa30BaHHOM MPU BpalIEHUU BOKPYT
ocu 0X KpuBOM.

6. Brruncnuth HECOOCTBEHHBIE HHTETPANIBl MJIM YCTAaHOBUTD UX PACXOJIUMOCTb.

YcaoBus 3amau

1) y=x*/2, y=1/1+x% 2) r=sinp 3) x*=2y, y=|x

4a) y=e", 0<x<In5 40) r:3(1 sing) —7xl2<p<-7/6

1
[xIn? xdx

5) y=1/x, 3<x<4 T
) y=lix 3sxs ){(le)\/—l ]

KpatHnble, KpuBoIMHeHHbIe HHTETPAJIbI

2 2y
1. W3MeHNUTH NOPAIOK MHTETPUPOBAHMS B IBOMHOM HHTeTpane [dy | f(x,y)dx.
0 y-2

. Bpruucouts 06beM TeIa, OrPaHMYEHHOTO TIOBEPXHOCTAMHU
X°+y>=4x, z=X, z=3X

I1o 00bIKHOBEHHBIM AU PepeHIHATBHBIM YPABHEHUAM
1. HapucoBaTh HHTEIpaIbHYIO KPUBYIO YPaBHEHHS V' = x° — ), TPOXOIAIIYIO

yepe3 Touky M(2;3/2).Pemnts ypaBHEHHE METOAOM U30KJIHH.
Pemmnts ypaBHEHUS:

2. 4+ y*dx—ydy=x’ydy,

2
3. ﬂ—y—z 8y+8
dx x X
A dy 3x+2y+1
" odx x+1 '

5. xe’ dx+ (xzyey2 +tgy)dy =0.
Pemmts 3anaun Komm 1151 ypaBHeHuUi:

dy 2 3y
6. L=<V 1) =1,
dx x> X yd)
7. 4y +x%y = (x> +8)e **y?, y(0) =1.
2 " 1
8. Pemmth ypaBHECHHE: X2y Xy ==,
Jx
9. Pemuts 3amauy Komm:  y” =18sin®ycosy, y(1) = %, y'(1)=3.

Pemnts ypaBHeHmI:
10. yl!!!+yl!!

11. y"+5y"+7y +3y=(16x+20)ex,
12. y"+25y =2cos5x—sin5x+e™

13. y"-3y'+2y=

(B+e™)’



14. Pemmntsh KpaeBylo 3a1auy: y'+2y'+5y=-3sin2x, y(0)=1, y(%) =0.

15. Haiftu coOCTBeHHbIE 3HAUCHUSI A W COOCTBEHHBIC PYHKIIMM Y 3a7a4M:

y'+2y=0, y(0)=0, y(b)=y®).

Pemnts ypaBHEHUSA:
16. x?y"+2xy'—6y=xInx,
17. y"—xy'-4y=0.

Pemnts cucTeMsl ypaBHEHNN:

21 - "y — r_ _ H
18. {x 7' +5xz+4y =0, 10. {z! y-2, 20. {y, 4y —3z+sinx,
y' =z y'=z-y. z'=2y—17-Cosx.

I1o Teopuu BeposiTHOCTEH

1. VY cOopmuka umerorcss 10 meraneil, Majio OTIMYAIOMIMXCA MO BHEIIHEMY
Buny. M3 Hux 6 aeraneil meporo copra, a 4 — Broporo. KakoBa BepoATHOCTh TOTO, YTO
cpeau B3AThIX HayJady S5 gertanei 3 oKaXyTcsl IEPBOTO copTa?

2. B ypHe 7 4epHbIX mIapoB U 5 KeNThIX mapoB. HauTu BEpOSATHOCTH TOTO, YTO
Cpenu HayAady U3BJICYEHHBIX 4-X MIapOB OKaKeTcs 0oiiee 2-X KENThIX.
3. BeposTHOCTh OTKa3a KaXXAOro M3 HE3aBUCUMO pPabOTalOIIMX 3JIEMEHTOB

anekTpudeckoi 1enu paBHa P =0,05. Haiitu BeposTHOCTH 0€30TKa3HOW pPabOTHI
AIEKTPUUYECKOM ICTIH.

4, Ha nByx crankax oOpa0aThIBalOTCS OJHOTUIIHBIE AeTald. BeposiTHOCTH U3ro-
TOBJICHHSI CTAHAAPTHOW JI€Tald JUIsl IEPBOTO cTaHka paBHa 0,96, a 1yt BTOpOro craHka -
0,92. Jletanu CKJIQOBIBAIOTCSA B OJJHOM MECTE, IIPUYEM IEPBBIA CTAHOK M3TOTABJIMBACT B
1,5 pa3a menple neranei, yem BTOpoW. HaliTh BEpOATHOCTH TOrO, YTO B3ATas HayAady
JieTalb OKaXKETCS HECTaHJaPTHOM.

S. BeposiTHOCTB TOTO, YTO HayAaudy B3sTas A€Tallb U3 MAPTUU CTaHJApPTHA, paBHA
0,92. HaiiTu BEpOSITHOCTh TOTO, YTO CPEIM B3STHIX HayJady ILIECTH JETaleil HE MEHee
JBYX OKQ)KyTCSl HECTaHAAPTHBIMHU.

6. BepositHocTh Oe30TKa3HOM paboThl Kaxaoro u3z 700 He3aBucuMo pabo-
TAlOIIMX 3JIEMEHTOB HEKOTOpOro ycrpoicra paBHa 0,85. HaliTu BepOsITHOCTH TOTO, YTO
BBIAIYT U3 cTpost oT 80 g0 120 snemenToB; poBHO 100 351€eMEeHTOB.

7. YcTpoicTBO cocTOUT U3 4-X AJIEMEHTOB, pa0OTAIOIIMX HE3aBUCUMO JAPYT OT
npyra. BeposiTHOCTh HaJiexHOM pabOThl KaKIOTO 3JEMEHTa B OJHOM HUCIIBITAHUU paBHA
0,9. CocTaBUTh 3aKOH pacIpeiesieHUus] TUCKPETHON clydyailHOM Benu4MHbl X - YHCIia
OTKa3aBIIMX AJIEMEHTOB B OJTHOM OIIBITE.

8. HeszaBucumele ciiyuaiinple BeMUUHbl X U Y 3a7aHbl pSIaMu pacpeiesICHUS.
X | -21]15] 2| 3 Y |-15] 0] 2
P|l01][03]02] .. P |03]02] ...

Haiitu cpenree KkBajpaTniecKoe OTKIOHEHUE BEIMUUHBI Z =2 X 2_3Y.



9. YCTpoicTBO COCTOUT U3 4-X HE3aBUCUMO padOTAIOIIUX OJHOTUITHBIX AJIEMEH-
TOB. BeposiTHOCTh HamexkHOW paboThl Kaxkmoro »siaemeHta  paBHa 0,995. Haiitu
BEPOATHOCTH TOTO, YTO PAOOTAIOT HE MEHEE TPEX FINEMEHTOB.

10. Cnyyaitnas BenmuurHa X 3a/aHa IUIOTHOCTHIO BEPOSITHOCTEH:

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

'

Haittu ko dumument "a", uHTEerpanbHyro (QYHKIHIO pacrpeaeaeHus
F(x), M(X), D(X) u BepositHocTh nonaganus X B untepnai (0,2; 0,8).

11. Ha cranke u3roraBimBaercs AeTaidb. Ee qmumHa X - ciydaiiHas BeJIWMYHMHA,
pacnpeaeseHHas o0 HOpMaJIbHOMY 3aKOHY ¢ napamerpamu: a =20 cM, o=1,1 cm. Halitu
BEPOSITHOCTh TOTrO, YTO JJIMHA JeTalnu 3akiatoueHa mexay 19 cm m 21,1 cm. Kakoe
OTKJIOHEHUE JUIMHBI JETalld OT a MOXKHO rapaHTHpoBaTh ¢ BeposiTHOCThIO 0,9; 0,997 B
KaKuX npeaenax OyIyT JiexaTh IPaKTUYECKU BCE pa3Mephl AeTanei ?

ITo MaTeMaTHYECKON CTATUCTUKE
JUist KaxA0ro BapuaHTa Tpedyercs:

1. [IpencraBuTh ONBITHBIC NAHHBIE B CTPYIIIUPOBAHHOM BHIE, pa30uB Ha K
PABHOOTCTOSIIMX YaCTUYHBIX HHTEPBAJIOB.

2. HaiiTi smMnupuueckyio (yHKLHUIO pacpeesieHus] U IOCTPOUTh €€ IpadukK.

3. [ToCTpOUTE NOJINTOH U TUCTOTPAMMY OTHOCUTENIBHBIX YaCTOT.

4. BbrancnuTh METO10M MPOU3BEACHUM YUCIIOBbIE XapaKTEPUCTUKU BBIOOPKHU:

BBI60pO‘IHy1-O CPCOHION0, BI)I60p0‘-IHy1-O N HCIIPABJIICHHYIO OUCIICPCHUH, BI)I60pO‘IHOe
CPCOAHCC KBAAPATHYCCKOC OTKIIOHCHHC, KOB(i)(l)I/II_[I/IeHTBI ACUMMCTPHUHU U 3KCICCCA.

S5. Haiitu  TodeuHblE  OLICHKM  MOapaMeTpOB  HOPMaJIbHOIO  3aKOHA
pacnpe/eNieHus U TNIOTHOCTh BepostHocTer f(X).
6. [IpoBeputh, cornacyercss JM NPUHUMaeMasi TUIOTE3a O HOPMAIbHOM

pachpeneieHnd  TeHEpPaJIbHOW  COBOKYIHOCTH C HMIHUPUYECKUM paclpeeeHueM
BBIOOPKH, HCmonb3yst kputepuu [lupcona u KommoropoBa (mpu ypoOBHSIX 3HAYUMOCTH
0,05; 0,01).

7. Haiitn VHTEPBAJIbHBIE OLICHKA I1apaMEeTPOB HOPMAJIBHOIO 3aKOHA
pacrpeneneHus, MPUHIB JOBEPUTEIbHYIO BEpoaTHOCTE ¥ = 0,95 u 0,99.

3ananue
Pe3ynmbraThl peructpanyu  CpeaHed AKCILTyaTallMOHHOW CKOPOCTH JIBHKCHUS
aBTOOYCOB Ha MEXIYTOPOAHBIX MapIIPyTax MPEACTABICHBI B BHJIC BAPUAIIMOHHOTO Ps/ia B
Tabuie

23 30,2 | 325 | 34,2 | 356 | 37,7 | 386 | 403 | 428 | 4456

245 | 304 | 32,7 | 343 | 359 | 3/,7 | 388 | 404 | 429 | 450

258 | 306 | 329 | 344 | 362 | 378 | 389 | 40,6 | 430 | 455

266 | 308 | 331 | 344 | 365 | 378 | 391 | 40,8 | 431 | 46,0

270 | 311 | 334 | 346 | 368 | 379 | 393 | 411 | 431 | 465

275 | 313 | 336 | 346 | 371 | 381 | 395 | 414 | 432 | 4772

280 | 315 | 338 | 348 | 3/3 | 381 | 39,7 | 41,7 | 435 | 478

286 | 318 | 338 | 349 | 374 | 383 | 399 | 420 | 43,7 | 48,6




29,2

32,0

34,0

351

37,5

38,4

40,1

42,3

43,9

50,2,

29,7

32,3

34,0

353

37,6

38,6

40,2

42,6

44,2

51,0

Kpurepuu oneHku:
- OLIGHKA «3a4YTEHO» BBICTABIIAETCS CTYJICHTY, €CIH
ceMecTpa TMpeACTaBsUl PEIICHMs 3a/]ad, BBIMOJIHWI TOJHOCTBIO BCE 3aJlaHUi U HX

3alllUTUII, OTBETHUB HA BOIIPOCHI IIPCIIOAABATCIIA;

Ha BOITIPOCHI IPCIIoaaBaTCIIs.

OH PCTYJLIPHO B TCUYCHHC

- OIICHKA «HC 3a9YTCHO» BBICTABJICTCA CTYACHTY, €CCJIIM OH HCPCTYJLIPHO B TCUCHUC
CEMCCTpa MPCACTABILAT PCUHICHUSA 3aad4, BBIIIOJIHUI 3aJdaHWA HC ITOJIHOCTBIO HWJIN BOO6HI€
HC IIPCACTABJIAII pa6OTLI Ha IIPOBCPKY, AOIMYCKACT CYINCCTBCHHBLIC HCTOYHOCTU B OTBCTAX




