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1. Ilean ocBOeHUS TUCHMILIMHBI

K OCHOBHBIM 1IEJISIM OCBOCHHMS NUCLMIUIMHBI «BpICcIIas MaTeMaTUKa» CIeAyeT
OTHECTH:

- BOCITUTaHHE y CTYACHTOB OOIIe MaTeMaTH4YeCKON KyJIbTYpBHI;

- TpUOOpeTeHHe CTyJIEHTAaMH LIMPOKOTO Kpyra MaTeMaTUYeCKUX 3HaHUH,
YMEHHU U HaBBIKOB;

- pa3BUTUE CIOCOOHOCTH CTYJEHTOB K HMHJIYKTUBHOMY U JE€IYKTUBHOMY
MBILIJICHUIO HAPSAY C Pa3BUTHEM MaTEMaTHYECKON UHTYNULINN;

- yYMEHHE CTyJCHTAMM pa3BUBAaTh HABBIKM CAMOCTOSTEIBHOTO W3yYCHHUs
y4eOHOW M Hay4dHOH JIUTEpaTypbl, COJEpIKalle MaTeMaTU4YeCKHUE CBEACHUA U
pe3ybTaThI;

- IOATOTOBKY  CTYHEHTOB K  JIEATEIBHOCTM B  COOTBETCTBUU  C
KBATM(PUKALMOHHON XapaKTEpPUCTUKON OakajaBpa IO HAMpaBIEHUIO, B TOM YHUCIE
(opMHpOBaHWE YMEHUH HCIIOJIb30BaTh OCBOCHHBIE MATEMATHYECKHE METOJbI B
PO ECCUOHAIBEHOM €SI TEIIbHOCTH.

K 0CHOBHBIM 3371a4aM OCBOCHUS JUCHUIUIMHBI «BhICIIasi MaTeMaTHUKa CIEyEeT
OTHECTHU:

- OCBOEHUE CTYJEHTaMU OCHOBHBIX IMOHATUNA, METO/I0B, (DOPMUPYIOIIKX OOIIYIO
MaTeMaTUYECKYIO OATOTOBKY, HEOOXOAUMYIO JJIl yCHEIIHOTO PEeIIEHUs HPUKIIaIHBIX
3azay;

- (dopmupoBaHMEe y CTyJAeHTa TpeOyemMoro Habopa KOMIETEHLUH,
COOTBETCTBYIOIIMX €r0 HANpaBICHUIO MOJATOTOBKM M OOECHEUMBAIOIIUX €ro
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TpyJa.

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaBpuarta

Jucrunnuaa «Beiciiasgs MaTeMaTHKa» OTHOCHTCA K 0a30Boi yactu Onoka bl
OCHOBHOU 00pa3oBaTeIbLHON TPOTPaAMMBL.

Jucupmmaa  «BeIcIIas  MaTeMaTHKa»  B3aUMOCBSI3aHA  JIOTHYCCKH U
COAEPKATEIBHO-METOAUYECKHU CO CIEAYOIUMU AUCUUIUTMHAMU U ipakTrukamu OOIT:

B 6a3zo60ti wacmu:

- (u3nKa B IPOM3BOICTBEHHBIX M TEXHOJIOTHYECKHUX MPOIIeCccax;

- OCHOBBI ITPOTPAMMHUPOBAHUS U AJITOPUTMHU3AIMH B MAIIMHOCTPOCHUH

- TeOpeTUYECKass MEXaHHKa;

- OCHOBBI MAaTEMaTHYECKOTO MOJICIIMPOBAHMS TEXHOJIOTHICCKHUX MTPOIECCOB;

- OCHOBBI TCOPETHUYCCKHUX U SKCIIEPUMCHTAIBHBIX UCCIICIOBAHHIA;

- TUJIPOTTHEBMOABTOMATHKA M THIPOIIPUBOI,

- COIPOTHUBIICHHE MaTEPHAJIOB,;

- TEOpHS MAlllMH U MEXaHU3MOB;

- DKOHOMHKA | YIIPaBJICHUE MAIIMHOCTPOUTEIILHBIM IIPOU3BOICTBOM;

B sapuamuenoii wacmu.

- OCHOBBI TCOPHH PE3aHMS, CTAHKHA U HHCTPYMEHT;

- METPOJIOTHYECKOE 00CCIICUCHHE KaueCTBA MPOIYKITUH;

- CTaHJAPTHU3AINS U CePTUHUKAIIS TIPOU3BOJICTBA HOBOH TIPOTYKITUH;



B oucyunnunax no evib6opy cmyoenma:

- HaJIe)KHOCTh U TUATHOCTHKA TEXHOJIIOTUYECKUX CHUCTEM;

- OCHOBBI ITIPOTPAMMHUPOBAHUS CTAHKOB U yCTaHOBOK ¢ YUIIY;
- CAIIP TexHOMOTHYECKUX MPOLIECCOB 0OPaOOTKH.

3. IlepeyeHb NJIaHMPYEMBIX Ppe3yJbTATOB OO0y4YeHHS IO JAUCHUILIUHE,
COOTHECEHHbIe ¢  IUIAHMPYEeMbIMH  pe3yJbTATAMH  OCBOECHHUA
o0pa3oBaTe/IbHOI MPOrPpaMMbI

B pesynbrate OCBOEHUS AMCHMIUIMHBI Yy oOydaromuxcs (opmMupyroTcs
CJIEYIOIME KOMIMETEHIIMU U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOIIHUE PEe3yJIbTaThl
oOy4eHus Kak 3Tarn (popMUPOBaHUS COOTBETCTBYIOIIUX KOMIETEHIUMA:

Kon B pesynbrare ocBoeHus | [lepeueHb IIIaHUPyEMBIX PE3YIBTATOB
KOMIIETEHIIMH | 00pa30BaTeIbHON 00y4eHHUs IO JUCLHUIUINHE
IporpamMMbl 00yYaromuncs
IOJKEeH 001a1aTh

OIIK-1 YMeHHEM  HCNOJB30BaTh | 3HATH:

OCHOBHBIE 3aKOHBI | - TEOPETHYECKHE OCHOBBI
€CTECTBEHHO-HAYYHBIX UCII0JIb30BAaHUS MaTEMaTHYECKHUX
T CLUIUIVH B | METOJIOB 00€CIeUYeHUs KauecTBa
npo¢ecCuOHaIBbHON IPOAYKLINY MalTUHOCTPOECHUS;
NESTEIbBHOCTH, TMPUMEHSATH | - CIOCOOBI cOOpa M UHTEPIPETAIIIU
METO/Bl MaTEMaTUYECKOTO | IKCIIEPUMEHTAIBHOIO MaTEPHUAIIA;

aHaJIn3a U | - OCHOBHEIE 3aKOHBI €CTECTBEHHO-
MOJICTUPOBAHUS, Hay4YHBIX JUCLUILUINH,
TEOPETUYECKOTO U | - CUCTEMYy OpraHuU3aIuu
AKCIIEPUMEHTAIILHOTO MEPONPUSITUIN MO YIYUIICHUIO
HCCJICIOBAHUS Ka4yecTBa.

YMmern:

- TBOPUYECKU IPUMEHATD
TEOPETUUECKHE 3HAHUS JUIsl PEIICHUs
MH)KEHEPHBIX 33/a4,
peIyCMaTPUBAIOLINX OPTaHU3aIII0
U TIPOBEICHUE HAYUHBIX
UCCIIEJIOBAaHUM U CTATUCTUYECKOTO
aHanu3a uHpopmaIuy;

- TPOBOJUTH PaOOTHI 1O
MaTeMaTHYECKOMY aHaJTH3Y
napaMeTpoB KauecTBa MPOAYKIIUU
MAaIIMHOCTPOCHHSI;

- UCTIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHO-HAYYHBIX TUCIUIUINH B
podheCCHOHAIILHON JeITeIbHOCTH,




- AHAJIM3UPOBATH U UCIIOJIb30BATh
METOJIbI U

CpeaCTBa M3MEPEHUM ISl KOHTPOJIA
Y YIIPaBJIEHUS TOYHOCTBIO MPOLIECCOB
V3TOTOBJICHUS MAIIWH.

Baanern:

- OCHOBaMU TEOPUHU BEPOSITHOCTH U
MaTEMaTU4YECKON CTaTUCTHUKY;

- METOAAMH CTaTUCTHYECKOIO
aHaJIM3a UH(OpMALINY;

- METOAAMH CTaTUCTHYECKOTO
MOJIEJIMPOBAHUS U YIIPABICHUS
TOYHOCTBIO 00pa0OTKU U
OCYLIECTBJIECHUS TEXHUYECKOTO
KOHTPOJIS;

- METOJAaMH U CpEeACTBaMU
TEOPETUYECKOTO U
AKCIEPUMEHTAIILHOTO UCCIIET0BAHMS
IIPOLIECCOB MTPOU3BOACTBA IPOAYKIINN
MalIMHOCTPOECHHUS.

4. CTpyKTypa M coJep:KaHue TUCHUNIUHBI

OOb1as TpyA0eMKOCTh TUCHHUIUINHBI cocTaBmseT 14 3aueTHpIX equHull, T.€. 504
akaJeMruecknx 4aca (3 Hux 252 Jaca — caMOCTosITeNIbHasI pabota cryaeHToB). Ha
ayIUTOPHYIO paboTy oTBoguTcs 252 akamemuyeckmx yaca (m3 HuUX 126 dacoB Ha
nexnuy 1 126 9acoB Ha CEMHHAPHI M MPAKTHYECCKUE 3aHITHS ).

Ha nepBoM Kypce B IEpBOM CEMECTpPE BBIACISAIOTCA /2 aKaIeMUYECKUX yaca Ha
ayIMTOPHYIO paboTy, BO BTOPOM CEMECTpE Ha ayJUTOPHYIO pabOTy OTBOAMUTCS /2
aKaJleMUYECKHX Yaca.

Ha BTOpOM Kypce B TpeTheM CeMeCTpe BBIACISIOTCA 36 aKaJeMUYECKUX YacOB
Ha ayJUTOPHYIO paboTy, B YETBEPTOM CEMECTPE Ha ayAUTOPHYIO pabOTy OTBOAUTCS 72
aKaJleMUYECKHX Yaca.

IlepBbIii cemecTp: nekiuu — 2 yaca B Henenio (36 4acoB), MpaKTHYECKUE
3aHATHSA — 2 9aca B Heneno (36 JacoB), popMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTp: nekiuu —2 yaca B Heento (36 4acoB), MPaKTUUECKUE 3aHATHS
— 2 Jaca B Hefento (36 yacoB), hopMa KOHTPOJISI — DK3aMEH.

Tpernii cemectp: jekiyu — 1 yac B Henemo (18 yacoB), mpakTHYECKHUE 3aHATHS
— 1 gac B Hepento (18 yacoB), hopma KOHTPOJIS — 3aYeT.

YeTBepThlii ceMecTp: JIEKIIMU — 2 Yaca B Henelto (36 4acoB), MPaKTUYECKUE
3aHATUS — 2 Yaca B Hepento (36 yacoB), hopMa KOHTPOJIS — IK3aMEH.

CtpykTypa U cofepkaHue AUCIUILUIMHBI «BhICcias MaTeMaTruka) Mo CpoKaMm H
BUJaM paboThl oTpakensl B [Ipunoxenun 1.



Coaep:xanue pa3ie0B IUCHHUILIMHBI
IlepBrlii cemecTp

Beeoenue

[Ipeamer, 3amaun U coAep:kaHue AUCUMUILUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHS
mucuuIuInHbl. CTpYKTypa Kypca, €ro MECTO U pOJib B OJATOTOBKE CIIELIMAIIACTA, CBA3b
C APYTUMHU TUCIUIUIMHAMMU.

Paznen 1. DiemMeHTHI JIMHEHHON aJredpbl

Tema 1.1. Matpuilbl 1 ONPEACTUTENH.

[Tonsitue matpuiibl. Buasl matpui. [eiicTtBus Hag maTpuuamu. Onepanuu Haj
MaTpULaMHU U UX CBoMcTBAa. OmnpenennuTtenn, uX CBOMCTBA U BbluMCieHUs. [loHaTHS
MHUHOpA U alIre0panveckoro JA0MoJHeHus. Pa3noxeHue onpeaenuTens mno dJIeMeHTaM
CTPOKH WJIM cTOJNIOIA. Beruncnenue onpenenureneil pa3auyHoro nopsaKa.

Tema 1.2. OOpaTHas maTpuia.

OOpartHas MaTpuua MW QITOPUTM €€  BBIYMCIECHHA. JIEMEHTApHBIE
npeoOpa3zoBanusd Marpull. [lpuBeneHue MaTpuibl K JIHAarOHAIBHOMY WM
TpaneueBUIHOMY BuAy. MaTpuuHas QopMa 3amucud CUCTEMBbI JIMHEWHBIX
anreOpandyecKkux ypaBHEHUN. PaHT MaTpuULIbL.

Tema 1.3. Pemienue cucreM TUHEHHBIX aNreOpandyeckux ypaBHEHUM.

Cucrembl JHMHEMHBIX aIreOpanvyecKuxX ypaBHEHUH, OCHOBHBIE MOHITHS
peLIeHNs], COBMECTHOCTH U HECOBMECTHOCTH CHUCTEMBI. PelieHne cucreM JIMHEUMHBIX
ypaBHeHuil metogoM Kpamepa, meTonom obOpaTHOW MmaTpulel, MeTogoM ['aycca.
IIpoBepka npaBuinbHOCTH pemeHni. Teopema Kponekepa — Kanemnu. Pemenue
IIPOU3BOJIBHBIX CUCTEM JIMHEMHBIX ypaBHEHHWU MetonoM [laycca. Pemenue
OJHOPOJIHBIX CUCTEM JIMHENHBIX YPABHEHUM.

Pa3zgea 2. JjeMeHTBbI BEKTOPHOI aaredpbl

Tema 2.1. JIuneliHble onepauuy HaJ BEKTOpaMH, MX CBOMCTBA. JIMHelHbIE
KOMOWHaIMK BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOpOB. bazuc
CUCTEMBbI BEKTOPOB. Pa3znoxenue BekTopa no 0asucy.

Tema 2.2. CxaysipHO€, BEKTOPHOE M CMENIAHHOE ITPOU3BEACHUS BEKTOPOB, UX
CBOKCTBA. Y CJIOBHSI OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB.

Tema 2.3. Jluneiinbie mnpoctpaHcTBa. basuc. IlpeoOpazoBanue MaTpullbl
JMHEWHOTO omnepaTopa ImpH rnepexoje ot 6asuca k 6azucy. CoOCTBEHHbIC 3HAUCHUSI U
COOCTBEHHBIE BEKTOPHI MaTPUIIBL.

Pasnen 3. KoMmiuiekcHbIe YncJIa 1 MHOTOYJICHBI

MHOX€eCTBO KOMIUIEKCHBIX u4ucel. POpMbl 3allMCH KOMIUIEKCHBIX YHCEI.
Onepaunn Hajx KOMIUIEKCHbIMU uncinamu. @Dopmyna Myaspa. Paznoxenue
MHOTOYJICHA Ha MHOKUTEIM OCHOBHAsI TeOpeMa aJireOphl.

Pasznea 4. KpuBbie BTOpOro nopsiaka

Dnnuric, mapaboJa, runep0oia, uX CBoOMCTBa U ypaBHeHUs. OOIIee ypaBHEHHE
KpUBOM BTOpOro nmnopsuaka. lIpuBeneHue ypaBHEHHsT KPUBOM BTOPOro MOpsiaKa K
KAaHOHUYECKOMY BUILY.

Pa3zgeu S. DieMeHTHI MATEMATHYECKOI0 AHAJIN3A

Tema 5.1. Yucnosas MOCJIEJOBATEILHOCTD. [Ipenen YUCIOBOU
noclyiegoBaTenbHOCTH U ero cBoiicTBa. Dyukius. Ilpenen dynkuuu. OcHOBHBIE
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TeopeMbl O mnpenenax (yHkuuu. [lepBelii M BTOpOM 3amedaresibHbIEC IPEAEIIBL.
CpaBHeHrEe OECKOHEYHO MAaJIbIX U O€CKOHEYHO OOJBIINX BEJIMYMH. JKBUBAJICHTHBIC
0ECKOHEYHO MaJible BEJTMUMHBI.

Tema 5.2. HenpepblBHOCTP (PYHKIMH B TOYKE M HAa MPOMEXYTKe, Touku
pa3ppiBa (PyHKIMH, UX KiIaccHpHUKanus. ACUMOTOTH rpaduka (QyHKIUH, UX
KJ1acCU(UKaLs, YCIOBHSI CYIIECTBOBAHUS, METObI HAXO0XKICHUS.

Tema 5.3. [IpousBogHas GpyHkuuu. ['eomeTpuueckuii 1 MEXaHUYECKHI CMBICT
npousBogHou. [lpaBuna auddepenuupoBanus u (opMyJibl  BBIYHCICHUS
npou3BOAHbIX. Tabnuua NpOU3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX (DYHKIMM.
Boruncnenue npon3BoAHbIX (GyHKIUH, 3aJaHHBIX Pa3IMYHBIM 00pa3oM.

Tema 5.4. Juddepenuman. IlpousBognsiec u audPepeHIaTbl  BBICIIMX
nopsaKoB. [IpubinxKeHHbIE BEIYUCIEHNS ¢ TOMOLIbIO U] PepeHInanos.

Tema S5.5. PackpeiTe HeompeneneHHOCTEN pa3nuyHoro tuna. IlpaBuio
Jlonuransa. ®opmyna Telnopa. Pa3nokeHHs OCHOBHBIX 3J€MEHTapHBIX (DYHKIIHUI 1O
dbopmyne Maknopena. [IpubanxkeHHbIe BEIYUCIEHUS ¢ TOMOIIIBI0 hopMyisl Teiopa.

Tema 5.6. OcHOBHBIE TEOpPEMBI i depeHunanbHOr0  UCUHUCICHUS.
MOHOTOHHOCTh (YHKIMHU, 3KCTpeMyMmbl HeoOXxoaumble W JOCTAaTOYHBIE YCIOBUA
MOHOTOHHOCTH, JIOKaJbHOTO »KcTpeMyma. lccienoBaHue BBITYKIOCTH Tpaduka
¢ynkuuu. Touku nepernda rpapuka QyHKIUN.

Tema 5.7. OOmas cxema uccie0BaHusd PYHKIUU U TIOCTPOEHUS €€ Tpaduka.
CpoiicTBa (yHKUUMH, HENpepbIBHBIX Ha oTpe3ke. HauOonbliee U HauMmeHbllee
3HaYeHUs PYHKIMHU Ha OTPE3KeE.

Bropoi cemectp

Paznen 6. AuddepenuuanbHoe wucumucieHne QYHKOUMH HECKOJIbKHUX
nepeMeHHbIX

Tema 6.1. OyHKIMS HECKOJIBKUX IMEpeMEeHHBIX. [Ipenen u HenmpephIBHOCTD.
OcHOBHBIE CBOIWCTBa HENpepbIBHBIX (QyHKUMUA. YacTHble npou3BojHble. [lomHbIN
mupdepenunan. I[Ipon3BogHBIE CIOKHONM (PYHKIMU HECKOJBKUX TEPEMEHHBIX.
YactHble mpou3BoAHbIE U AU(dhepeHtmansl Beicmx nopsiakos. Teopema [Bapua.

Tema 6.2. [IpousBonHas o HanpasieHuto. ['paguent. KacarenpHast kK KpUBOM.
KacarenbHas mockocts 1 Hopmaib k noBepxHoctr. dopmyia Teinopa. IkcTpeMyM
(YyHKUMM HECKOJIbKUX TNepeMeHHbIX. HeoOxoaumble W JOCTaTOYHBIE YCIOBUS
AKCTpEMyMa.

Pa3nen 7. UHTErpasibHOE HCUHUCTICHHE

Tema 7.1. IlepBooOpasnas. HeompeneneHHbIE WHTErpall U €ro CBOWMCTBA.
Tabmuiia WHTETpaJIOB OT  OCHOBHBIX  dJEMEHTapHbBIX  (yHkmmil. Meton
HEIIOCPEACTBEHHOIO HHTETPUPOBAHUSL.

Meron uHTErpupOBaHus € IOMOIIBIO 3aMEHBI IIEPEMEHHOM, ITOJBEICHUEM 10
3HaK auddepenimana. Metoa HHTETPUPOBAHUS 110 YACTSIM.

HNuTerpupoBanue pamoHAIbHBIX APOOE MHTErpupOBaHUE HEKOTOPHIX BUIOB
UPPAMOHATBHBIX U TPUTOHOMETPUUECKUX (DYHKITUH.

Tema 7.2. 3amaun, NpUBOASIIME K TMOHSITHUIO OINPEACICHHOIO HHTErpaia.
OnpeneneHHbli MHTETPaAJl, €0 CBOMCTBA. Y CJIOBHUS MHTErpupyemocTtu. MuTerpan ¢



NEepEMEHHBIM TpejiesioM uHTerpupoBanus. ®opmyna Hetotona — Jleibnuna. 3amena
MIEPEMEHHON B ONIPEAEICHHOM UHTETpaJe.

[IpusioxkeHUsT ONPEAECTIEHHOIO HWHTErpaia B TEOMETPUM W MEXAHUKE
(BpIUMCIIEHUE TUIOMIAACH TTOCKUX QUTYP, NITUHBI KPHBOUW, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIE UWHTErpajibl MEPBOTO U BTOPOro poja (mo
OCCKOHEYHOMY TPOMEXYTKY, OT HEOTPAaHWYCHHBIX (PYHKIIMH Ha KOHECYHOM
MIPOMEKYTKE), UX CBOKCTBA.

Tema 7.4. 3agaun, NPUBOAAIINE K MOHATUAM KPATHBIX MHTETPAJIOB. [[BOMHOM
Y TPOMHOW MHTErpaibl, UX CBOMCTBA. BpIuKClIeHNE IBOMHBIX UHTETPAJIOB [IOBTOPHBIM
UHTETPUPOBAHUEM.

Paznen 8. UncsaoBble 1 PyHKIUOHAJIbHbBIE PSIAbI

Tema 8.1. Yncnossie psiabl. CxoauMocTh U cymma psifia. Heobxonumoe yciaoBue
cxonumocTi. JleiictBus ¢ psaamu. CBOMCTBA YUCIIOBBIX PSAI0B. 3HAKOMOJIOKUTEIbHBIE
psanbl. 'apmonnueckuit psag. [lpuzHaku cpaBHEHUS.

Metonbl ucCcCleNOBaHUS CXOAWMOCTH TOJIOKHUTENBHBIX PSNIOB: MPU3HAKU
HNanamb6epa, Ko, narerpanbubiii npusHak Komu.

Tema 8.2. 3nakouepenytomuecs psabl. [Ipusnak Jleionuna. AOGcontoTHas U
YCJIOBHAsE CXOJMMOCTb 3HAKOMEPEMEHHBIX psAoB. (OO00OIIEHHBIE NPU3HAKU
JHanam6epa u Ko,

Tema 8.3. Crenennsie psabl U UX cBoicTBa. Teopema AGens. WHrepBan u
paauyc cxonuMmocTu. JuddepeHimpoBanre U MHTErPUPOBAHUE CTEIIEHHBIX PSIOB.

Tema 8.4. Psnpr Teiinopa u MakiopeHa. YcioBue pazioXuMOCTH (GyHKIIUU B
psan Teitnopa. Pasznoskenue HekoTopblx ¢GyHKuMNA B psn Teitnopa. Ilpumenenue
CTENIEHHBIX PSI0B B MPUOIMKEHHBIX BBIYUCICHUSX.

Tperuii cemecTp

Paznen 9. O0bikHOBeHHbIE MU epeHIIHaAIbHbIE YPABHECHUS

Tema 9.1. JludpdepenuuanbHbie ypaBHEHUsS MepBOro mnopsaka. Benenue.
3amaun, npuBondmive K AuddepeHIuanbHbIM YPaBHEHUSM MEPBOrO MOPSIKA.
OcHOBHBIE TOHSATHS OOBIKHOBEHHBIX JU(PEpeHINMATIbHBIX YPAaBHEHU IE€PBOTO
nopsinka. [loctanoBka 3amaun Komm. TeopeMa cyiecTBOBaHHS M €IMHCTBEHHOCTH

pemienus. OOmiee W 4YacTHOE peLICHUS, OOlIMIA W 4YacTHBI WHTErpasbl.
['eomeTpudeckuii CMbICI 0OIIETO UHTETpaIA.
VYpaBHeHus C pa3eNSOILUMUCS NEPEMEHHBIMH, OJIHOPOJIHBIE

muddepeHnranbHble YpaBHEHUS, YPAaBHEHUS B MTOHBIX U epeHmanax.

JIunenHble 1.y. IEPBOro NOpsiAKA U ypaBHEHUS bepHyiun. Pemenne TuHenHbIX
YPaBHEHHI METOJAOM BapHUallMU TPOU3BOJILHON TOCTOSHHON, METOA0OM IPOU3BEACHUN
bepnyinu.

Tema 9.2. [Iluddepennmanbapie ypaBHEHUS BBICIINX TOPAAKOB. DopMbI 3amucu
muddepeHnanbHOTO ypaBHEHUS n-ro Topsiaka. OOIee W YacTHOE PEIICHWS.
ITocranoBka 3agaun Komm, kpaeBoii 3anaun. THTErpupoBaHrEe METOOM MMOHUKEHUS
NopsIIKA.

Tema 9.3. Jluneiinbie oaHoponHble quddepeHnnanbHble ypaBHEHUS N — TO
nopsanaka. O01Me cCBOMCTBA pelIeHU TMHEHHBIX OAHOPOAHBIX AU(depeHnaIbHbIX
ypaBHEHUH n — ro mnopsaka. [lonstue QyHIaMEHTaNbHOM CHCTEMBlI PEIICHUI
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JMHEHHOTO OJIHOPOAHOTO U PEepeHIINAIBHOIO ypaBHEHUSI N — o MOpsAKa, €e
MIOCTPOCHUE JUIsL YpPaBHEHHM c MMOCTOSTHHBIMH ko3P duLreHTamMu.
XapakTepucTUYECKOe ypaBHEHUE. BHUI YaCTHBIX PEICHUM JIMHEMHOTO OJHOPOAHOTO
auddepeHInaIbHOT0 YPaBHEHUS N — IO MOpsIKa B 3aBUCHMOCTH OT BUAAa KOpHEH
XapaKTEPUCTHYECKOTO YPaBHEHHUS.

Jluneitnbie HeoHOPOAHBIE MU (epeHIIMATBFHBIC YPABHEHUSI N — 'O MOPSJIKA C
MOCTOSIHHBIMU KO3 duimenramu. Teopema o CTpyKType OOIIEro pemeHus] TaKhX
ypaBHeHU. MeTton moadopa 4YacTHOTO pemieHus (METOJl HEOIpeaesIeHHbIX
K03 QUIIMEHTOB) SISl pa3JIMYHBIX CIIENUATBLHBIX BUJIOB IIPaBOM YacTu.

Jlunelinpie HEOAHOPOIHBIE MU (epeHIInaIbHbIE YPaBHEHUSI BTOPOTO MOPSIKA.
Merton Bapran NpOU3BOJIbHBIX MOCTOSHHBIX.

Tema 9.4. Kpaesic 3a1aun. 3aaun Ha COOCTBEHHBIC 3HAUCHUS.

Tema 9.5. Pemenue nuddepeHIHANIbHBIX YpaBHEHUNW C TEPEMEHHBIMU
ko3 unrentamu uddepeniuansuoe ypaBaenue Jumnepa. [[pumeHeHrne cTeneHHbIxX
PAIOB K UHTErpUPOBaHUIO U (PepeHInanbHbIX YpaBHEHUH.

Tema 9.6. Cucrtembl OOBIKHOBEHHBIX JU(DPEPEHIHATBHBIX YpaBHEHUMU.
OcHoBHbIE mOHATHS. HoOpManbHbIE CHCTEMBI JIMHEWHBIX  OJHOPOJHBIX H
HEOJHOPOHBIX (PP epeHIuaTbHBIX YpAaBHEHUH. PellieHne TMHEeNHbBIX OJTHOPOIHBIX U
HEOJHOPOJIHBIX CHUCTEM OOBIKHOBEHHBIX JH(PQPEpeHIMANIbHBIX YPaBHEHUH C
MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

YerBepThlil ceMecTp

Paznen 10. Teopusi BeposiTHOCTEH

Tema 10.1. Bpenmenue. DnemeHThl KoMOuHaTtopuku. [IpaBuna cymmbl u
npousBeneHuss koMOuHatopuku. CoenuvHeHuss (pa3MElICHHUs, [EPECTaHOBKH,
COYETaHUS).

[IpeameT Teopumn BeposTHOcTel. Bunmbl cimydaiinbix coObituii. Kiaccuueckoe,
CTATUCTUYECKOE U T€OMETPUUYECKOE ONPEIECICHUS BEPOSITHOCTU MOSIBJICHUS COOBITHS.

Tema 10.2. Anreb6pa coObiTuil. Teopembl ClOXEHUS BEPOATHOCTEH IS
HECOBMECTHBIX M COBMECTHBIX COOBITUHA, TEOPEMbl YMHOXEHHUSI BEPOSITHOCTEM MJis
3aBUCUMBIX M HE3aBHUCHMBIX COOBITHH. DOpMyJbl MOJHON BEpOSITHOCTH, beleca u
bepnymnu. JlokaneHas u uHTErpabHas TeopeMsbl Jlamnaca.

Tema 10.3. Cnyuaitnpie BenuuuHbl. [loHATHE 3aKOHaA pacnpeneseHus
JUCKPETHOM CIy4aiiHOM BEJMYUHBI U CHOCOOBI ero omucanus. OCHOBHBIE 3aKOHBI
pacrpeneneHus JUCKPETHOW CIIydyalHOM  BEJIMYMHBI  (THUIEPreoMeTpUUYECKUi,
OuHOMMANbHBIH, pactipeaenenue [lyaccona).

Tema 10.4. UucrnoBble XapaKTEPUCTUKH JAUCKPETHBIX CIIyYalHBIX BEIWYHWH.
MaremaTnyeckoe 0XKUIAHUE U AUCHEPCUS CIyYalHbIX BEJIMYMH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepoiBHbIe ciydaifHble BeaU4uHBL. HTErpanpHas GyHKIUS
pacnpenenenus. [InotHocTs BeposiTHOCTENH. CBSA3b MEXAY MHTETrpAIbHOM (DyHKIIMEH
pacrpeneneHuss M IUIOTHOCTBEO BEPOATHOCTEW. MaTeMaThdecKoe OXKHIAHUE U
IUCIIEPCUSL HENIPEPBIBHOW CIIy4YaliHON BEJIMUYUHBI.

OCHOBHBIE 3aKOHBI PACIPENEIICHNAS] HENPEPBIBHBIX CIYyYalHbIX BEJIMYHH.
PaBHOMEpHBIN, ITOKa3aTenbHbIM 3aKOHBI. HOpPMalbHBIM 3aKOH pacupeieICHHUs.
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BeposTtHOCTh MOMNanaHuss HOPMaJbHO PACHPENEICHHOW CIy4YallHOW BEJIIMYMHBI Ha
MPOW3BOJIbHBIM KOHEUHBIM WHTEPBAJ, HA UHTEPBAJI, CUMMETPUYHBIA OTHOCUTEIBHO
cpenHero 3HaueHus. [IpaBuio Tpex curm.

Tema 10.6. IlpenenbHbie TEOpEMBI TEOpUM BeposTHOCTEN. HepaBeHCTBO
Yeopimena. Teopema UeOnimeBa. Teopema bepuymnu. IleHTpanbHas mpenenbHas
Teopema.

Paznen 11. MatemaTuyeckasi CTaTUCTHKA

Tema 11.1. OcHoBHBIE 3aJja4yd MaTEMAaTHYECKOW CTAaTUCTUKHU. BBIOOpOUHBII
meton. ['eHepanibHass COBOKYMHOCTh M BbIOOpKa. Tumbl BeIOOPOK. CTaTUCTHYECKOE
pacnpenenenue BbiOOpkU. [locTpoeHue smmupuueckoil (QPYHKIIUU pacrpeieieHus
BBIOOPKHU, TTOJIUTOHA U TUCTOTPAMMBI OTHOCUTENIBHBIX YaCTOT.

Tema 11.2. TodeuHble OLEHKH MapaMeTpOB pachpeneneHus. TpeOGoBaHus K
OIICHKaM: HECMEIIEHHOCTh, COCTOATEIBbHOCTh, JA()PeKTUBHOCTL. BbiOOpouHas
cpennsis. BeiOopouHast 1 ucnipaBiieHHasi TUCTIIEPCUH. Y TIPOILIEHHBIE METO/IbI pacueTa
CTATUCTUUYECKUX XaPAKTEPUCTUK BHIOOPKH.

NuTepBasibHbIE OUEHKU. J[OBEPUTENBbHBIM HHTEPBAN 11 MAaTEMaTUYE€CKOIO
0’XKUJAHHS TPU U3BECTHOM CPEIHEM KBAJIPATUYECKOM OTKJIOHEHUH. PacnpenencHue
CreronenTa. JloBepuTenbHbIA HHTEPBAJ AJI1 BBIOOPOYHOW CpeaHEl IPH HEM3BECTHOM
CpelHEM KBaJpaTHUeCKOM OTKJIOHeHHH. Ciydail Maoi BEIOOpKU

Tema 11.3. DneMeHTBH KOPPEISALMOHHOTO M PETrPECCHMOHHOIO aHaIu3a.
Onpenenenue nmapameTpoB JUHEHHOM CPEIHEKBAJIPATUYECKOW PErpeccur METOJ0M
HAaWMEHBIIUX KBaJPATOB.

5. O0Opa3oBare/ibHbIE TEXHOJIOTUM, IPUMEHsIeMbIe TPH OCBOEHHHU
TUCHUTITIHHBI

MeTonuka npenojjaBanusi AUCHUILUIMHBI «BbICIIas MaTeMaTuKa» U peaau3aius
KOMIIETEHTHOCTHOTO  MOAXOAAa B  M3JI0KEHWHM M BOCHPUITHM  MaTepuaia
MPEAyCMaTPUBAIOT MCIOJb30BaHUE CIEAYIOIIMX aKTUBHBIX U MHTEPAKTUBHBIX (HOPM
MPOBEICHMS TPYIIIOBBIX, WHAUBUAYAJIbHBIX, AyJAUTOPHBIX 3aHATUA B COYETAHUU C
BHEAYAUTOPHOU pabOTOI C LEabi0 (POPMUPOBAHUSA U PA3BUTUA MPO(HECCHOHATBHBIX
HaBBIKOB 00YYaIOIINXCSI:

— 3al[UTa U UHAUBUIYAIbHOE OOCYKJIEHHUE BBINOJHSAEMbBIX 3TalOB PacuyeTHO-
rpadguueckux pador ;

— IPUBJICYECHUE JTYYIINX CTYJACHTOB K KOHCYJbTUPOBAHUIO OTCTAIOLIUX.

— MOJATOTOBKA, MPEACTaBICHUE M OOCYKJIEHUE MPE3eHTAlU Ha CEMUHAPCKUX
3aHATUSX;

— OpraHu3alys U MPOBEJCHUE TEKYLIET0 KOHTPOJIS 3HaHUM CTYAEHTOB B (hopme
0JIaHKOBOTO TECTHPOBAHUS,

— [IPOBEICHUE MHTEPAKTUBHBIX 3aHATUM 110 MPOIIeAyPe NOATOTOBKU K MHTEPHET-
TECTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— HCIOJb30BAHUE HMHTEPAKTUBHBIX (OPM TEKYyIIEro KOHTpoJsi B (opme
ayJIUTOPHOTO U BHEAYJUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MAaTEMAaTUKE C y4eTOM
PE3yIbTATOB BBIMOJIHEHUS! CAMOCTOATENbHBIX PadoOT.



VY nenbHbINA BeC 3aHATUH, MPOBOAUMBIX B MHTEPAKTUBHBIX (popmax, onpeneneH
[JIAaBHOM 1ENbI0  00pa3oBaTEIbHOM MPOrpaMMbl, OCOOCHHOCTHIO KOHTHUHIEHTA
oOyJaronmxcsi U CoIepKaHUEM JUCLUILUIMHBI «Bpiciias MaTeMaTuKa» U B LIEJIOM 1O
mucuuiuinHe coctaBisieT 30 % aynUTOPHBIX 3aHATHNA. 3aHATHS JIEKIUOHHOIO THIIA
cocTaBiisAtoT 50 % oT 00beMa ayAUTOPHBIX 3AHITUH.

6. OueHo4YHbIe CpeacTBa JUIS TeKYyIIero KOHTPOJIsi YCIeBaeMOCTH,
NMPOMEKYTOUYHOIl aTTecTalMy MO HUTOraM OCBOEHUS] JUCHUIIMHBI U
Y4eOHO-MeTOAuYecKoe  o0ecrmevyeHne CaMOCTOSITEeJIbHOI  PpadoThl
CTY/ICHTOB

B npotiecce 00ydyeHust Ha IEpBOM M BTOPOM Kypcax UCIOJIb3YIOTCS CIIETyIONIUe
OLICHOYHbIE (POPMBI CAMOCTOSITENILHOM pPabOThl CTYAEHTOB, OLIEHOYHBIE CpPEJICTBA
TEKYLIEro KOHTPOJISl yCIIEBAEMOCTH M POMEKYTOUHBIX aTTECTAIII:

B IIEPBOM ceMecTpe
- IB€ pacueTHO-rpaduueckue padboThI.
- TPU CAMOCTOATENIBbHBIX (KOHTPOJIbHBIX) Pa0OTHI B Y TUTOPHH.

PacuerHo-rpaguyeckasi padora Nel 1o JiMHeHHOM M BEKTOPHOH ajreope.
Kpatkoe copepxanue u 3Tansl pacueTHO-TpaduuecKkor paboThI:

[IepBeiit sTar.

Pemenue cuctem nuHEHHBIX anreOpanyecKux ypaBHEHHMM Meronamu [aycca,
Kpamepa u oOpaTHOI MaTpuIbL.

Bropoii srar.

Bekropbl, aeiictBus Hal BekTopaMu. CKalasipHOE, BEKTOPHOE, CMELIAHHOE
IPOU3BEIAECHUS BEKTOPOB.

PacuerHo-rpaguuyeckass padora Ne2 mo MareMaTu4ecKOMY aHAJIU3Y.

Kpatkoe conepxanue u 3Tanbl pacueTHO-Tpaduyeckoi paboThI:

[Ipenen yncioBo# NOCAEAOBATENBHOCTH, IPEEeT GYHKIHUU.

HccnenoBanrie PyHKIMU HA HENPEPHIBHOCTD.

Boruncnenre npon3BOHbIX (DYHKIIHMH.

HccnenoBanue pyHKIUU, TOCTPOEHUE IPadUKOB.

Bo BTOpOM cemecTpe
- Tpu pacueTHO-rpadudecKrue paboThI.
- TPU CAaMOCTOATENBHBIX (KOHTPOJBHBIX) PAOOTHI B Ay TUTOPHH.

PacuerHo-rpaguueckass padora Ne 3 mo (QPYHKHHAM HECKOJIbKHX
nepeMeHHbIX.

Kparkoe coneprkanue pacueTHO-TpaduyecKoil paboThI:

DYHKIIMU HECKOJIBKUX MepeMEHHbIX. YacTHbIe pou3BoHbIe. [I[pon3BogHbIE OT
ClNOXHBIX (yHkimil. IlpousBojgHas MO HANpPaBICHUID U TPATUEHT. ODKCTPEMyM
GyHKIIUU ABYX MEPEMEHHBIX.

PacuerHo-rpaguueckasi padora Ne 4 10 HHTErpaJbHOMY HCYHUCICHUIO.
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KpaTkoe copepkanue 1 3Tanbl pacdeTHO-TpaduuecKoil paboThI:

IlepBbIii Ta:

Mertone!l nHTErpUpOBaHMS. BEIYNCIEHNE HEOIIPEAEIECHHBIX HHTETPAJIOB.

Bropo# srarm:

[IpunoxkeHuss OINpeneNeHHbIX UWHTErpanoB. lMccienoBaHnne CXOIMMOCTH
HECOOCTBEHHBIX MHTEIPAJIOB.

PacuerHo-rpaguuyeckast padora Ne S no psigam.

KpaTkoe copepkaHue u 3Tarnbl pacdeTHO-TpaduuecKoi paboThI:

[TepBblii 3Tar:

HccenenoBanne cXOAMMOCTH YUCIIOBBIX PSIOB.

Bropo#u srar:

HccnenoBaHne CXOIMMOCTH CTENEHHBIX psioB. Pasnoxkenue ¢QyHKUuil B
CTECIICHHBIE PSAJIBIL.

B Tpersem cemecrtpe
- 0JIHa pacueTHO-Tpaduyeckas padora.
- JIB€ CAMOCTOSITEIILHBIX (KOHTPOJBHBIX) paOOThI B ay IUTOPHUHU.

PacuerHo-rpaguuyeckass padora Ne 6 mo auddepeHunaIbLHBIM
YPABHEHUSIM.

KpaTkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Metons! pemienuit nudpepeHnnanbHbIX ypaBHEHUN Pa3InyHOTO TUIIA.

B yerBepTOM ceMecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- IB€ CAMOCTOSITEJIbHBIX (KOHTPOJIbHBIX) PAOOTHI B Ay IUTOPHH.

PacuerHo-rpajguyeckast padora Ne 7 o reopuu BepoOATHOCTE.

Kparkoe coneprkanue pacueTHO-TpaduyecKoil paboThI:

OrnpeneneHue BEpOSITHOCTEN CIIydyalHBIX COOBITHIN, 3aKOHOB paclpelesICHUs
TVCKPETHBIX U HEMPEPHIBHBIX CITyYaHBIX BETUYMH U UX YUCIOBBIX XapaKTEPUCTHK.

PacuerHo-rpajguyeckast padora Ne 8 mo MareMaTu4ecKoi CTaTUCTHKe.

Kparkoe coneprkanue pacueTHO-rpaduyecKoil paboThI:

[Toctpoenue smnupuueckoi (yHKIUU pacnpeieeHHs] BHIOOPKH, MOJIUTOHA U
TUCTOIPaMMBbl OTHOCUTENBHBIX YacTOT.

Pacyer cTaTUCTHUECKUX XapaKTEPUCTUK BHIOOPKH.

OueHOYHbIE CpENCTBA TEKYILIEro KOHTPOJIA YCHEBAEMOCTH  BKIIIOYAKOT
KOHTPOJIbHBIE BOTIPOCHI U 33JIaHUs B popMe OJaHKOBOTO TECTUPOBAHUS JJIsi KOHTPOJIS
OCBOEHHS 00y4JaroIMMHUCS pa3ieaoB AUCIUILIINHEI, ipuem PI'P.

OOpa31ibpl TECTOBBIX 3aaHui, 3a1aHnuii PI'P, KOHTpOJIbHBIX BOIPOCOB M 3a1aHUM
JUISL TIPOBEJICHUSI TEKYILEro KOHTPOJIS, SK3aMEHALMOHHBIX OWJIETOB MPUBEACHBI B
[Ipunoxenun 2.
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a. @oH/I OLEHOYHBIX CPEACTB /AJs1 TPOBeJeHHUs] TPOMEKYTOUHOM
arrecTanu 00y4aromuxcs Mo JucuumnHe « Bpiciasi MaTeMaTuKay

[lepeyeHb KOMIETEHINI C YKa3aHUEM JTaloB MX ()OPMUPOBAHHS B MPOIIECCE
OCBOEHUS 00pa30BaATEIBHON MPOTPAMMBI.

B  pesymbrate  OCBOGHUS  TUCIHILIHHEI
KOMIICTCHITIH
Kon B  pesymbrate = ocBOCHHSA
KOMITETCHIMH | 00YYaIOIIMICS JOJDKeH 001a1aTh
OIIK-1 YMeHHeM HUCIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
IUCIUIUIMH B TPO(ECCHOHATIBHON NIESATEIBHOCTH, TPUMEHSTH
METOABl ~ MaTEeMAaTH4eCKOTO  aHalM3a W MOJCITUPOBAHMS,
TEOPETHYCCKOTO U IKCIIEPHUMEHTAIBHOTO UCCIICOBAHUS

bopMHUPYIOTCS  CIIEAYIOIIHE

o0pa3oBarenbHON  MPOrpaMMbl

B npouecce ocBoeHus: 00pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJIE€ UX OT/AEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
00y4arouMMUCs TUCUUILIMH (MOAYJIEH ), MPAaKTUK B COOTBETCTBHU C YUEOHBIM TUIAHOM
U KaJeHJapHbIM TpaduKoM y4eOHOro mpoiiecca.

Onucanue rokasarejen )51 KpUTCPHUCB OLICHUBAaHUA KOMHGTGHHHﬁ,
(l)OpMI/IpyeMBIX I10 UTOraM OCBOCHHS NUCHUIIINHBI, OIINCAHUC IITKaJI OUCHUBAaHU A

[Toka3zaTenem OLICHUBAaHUA KOMHGTGHHI/Iﬁ Ha pPa3JIMYHbIX JTallaX HX
@OpMHpOBaHI/IH ABIICTCA OOCTHMIXKCHUC O6y‘-IaI-OIHI/IMI/ICH INIAHUPYCMBIX PC3YJIbTATOB
O6quHI/IH IO AU CHUIIIIMHC.

OIIK-1 YwmeHueM WUCMONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUYHBIX JUCIMIUIMH B
npodeccnoHabHOM  NEATENbHOCTH, TMPUMEHSITh METOAbl MaTeMaTH4YecKOro aHajau3a |
MOACIIMPOBAHUS, TCOPETUUCCKOI'O U SKCIICPUMCHTAJIbHOTO UCCIICIOBAHUA
Kputepuu onenuBanus
IHoka3arean
2 3 4 5
3HaTh: OOGyuarommiics | OOyuvaroruiicss | OOyyvaronuiics | O0yuaronuiics
- TeopeTHuYecKue JEMOHCTPHUPYET | AEMOHCTPUPYE | JIEMOH- JEMOHCTPHUPYET
OCHOBBI TIOJTHOE T HETIOJTHOE CTpHUpYET TTOJTHOE
WCIOJIb30BaHUS OTCYTCTBHUE WJIH | COOTBETCTBHE | JOCTATOYHO COOTBETCTBUE
MAaTEMATHYCCKUX HEAOCTATOYHOC 3HaHUU FJ'IY6OKI/IG 3HaHUU
METOJIOB 00€CIeYeHHs | COOTBETCTBUE MporpaMme: 3HAHUSA nmporpaMmme
Ka4ueCTBa MpOaAYyKIHNHN 3HaHUH JOIMYCKArTCs KOHTPOJUPYEM JUCIIMITIIUHBI,
MalIHHOCTPOCHUS; KOHTPOJIMPYEM | OLIHOKH, BIX JIOTUYHO U
- criocoObI cOopa u BIX  PAa3JIeTIOB | TPOSBISACTCS pas3zennon apryMEeHTHPOBa
HMHTEPIPETAINH MaTeMaTHKH: HEJ0CTATOYHOE | AUCUMUIUIMHBI, | HHO OTBEYAeT
AKCIIEPUMEHTAILHOTO | HE  CIOCOOeH | , OTBEUaeT  Ha | Ha BCE
MaTepuana, apryMEHTHPOBa | TIOBEPXHOCTHOE | BCE BOMPOCHI, B | BOMPOCHI, B TOM
HHO ¥ TIOCTIE/IO- | 3HAHUE TCOPHH, | TOM quCIie | YHCIie
BaTEJIbHO CYTH METOJIOB. | IOTIOJTHUTENbH | JOMOJHUTEIHH
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- OCHOBHBIE 3aKOHBI u3J1arath Jnst mosyde- ple. B TO ke | ble, HOKa3bIBaeT
€CTeCTBEHHO-HAyUHBIX | MaTepHal, HUS BpeMsi NIpU | BBICOKUH
JMCIUILINH; HETIPaBUIBHO IPaBHIBHOTO OTBETE yYPOBEHb
- cucTemMy OTBEYaeT Ha | oTBeTa TpeOy- | JOIMyCKaeT TEOPETUYECKOM
OpraHu3aLuH JONOJHUTENb- | IOTCA HECYIIECTBCHH | IIOATOTOBKU
MEPOIIPUSATHI 11O HbIE€  BOIPOCHI | YTOUHSAIONIUE | ble
YIY4IICHHUIO Ka4eCTBa. | WIH 3aTpy/- | BOIIPOCHI. HOTPEITHOCTH

HSIETCA C OTBe- 17001 naer

TOM HEJIOCTaTOYHO

MIOJTHBIE OTBETHI

YMmeTh: Oo6yuarommiicst | O0yuaromuiics | OOyuaromuiics | OOydarommiics
- TBOPUYECKH IIOKa3bIBAaET JIEMOHCTPUPYE | AEMOHCTPHpYE | IEMOHCTPUPYET
MIPUMEHSTh HEIOCTaTOYHOE | T HETOJIHOE T YaCTHYHOE yMEHHUE
TEOPETHYECKHE 3HAHUSI | YMEHUE COOTBETCTBHE | COOTBETCTBHE | IPUMEHATH
IUISL pEeLICHUs PUMEHSTh CIICAYIOLTIX CJICYIOIINX TEOPHIO K
WH)KEHEPHBIX 3a/1ad, TEOPHIO K YMEHHIA: YMEHUIA: pELICHUIO
MPEIyCMATPUBAIOIINX | PELICHHIO perieHue PUMEHSTh npeIaraeMbIX
OpraHH3aLuIo0 U npeajaraeMbX | 3a/1a4, YMCHUE | TEOPETUYECKHE | 3ajad,
MPOBE/ICHUE HAyYHBIX | 3ajad, MIOJIb30BATHCS | METOABI K NPaBUIBHO U
UCCIIeIOBaHUH U JIOIyCKaeT Pa3TUYHBIMH PELICHUIO HIOJTHO CTPOUTh
CTaTUCTHYECKOTO rpyObie OmMOKH | MAaTEMAaTHYeCK | 3a/a4. YMEHUS | peIIeHUs
aHanu3a MHGopMaNny; | IPU PEIICHUN VMU METOJaMHU. | OCBOCHBI, HO MaTeMaTU4ecKu
- TIPOBOAMTH PaOOTHI | 3a7a4 WU B pemennn JOMTyCKArOTCA | X 3a/a4.
110 MaTEMAaTUYECKOMY | BOOOIIIE 3a7a4 MOTYT HesHauntenbH | CBOOOIHO
aHaJM3y MapaMeTpoB peLIeHHs 3329 | CONEPIKATHCS bIe OIINOKH, orepupyer
Ka4ecTBa MPOIyKINU OTCYTCTBYIOT, rpyobie HETOYHOCTH, pUOOpPETEHHBI
MaIIHHOCTPOCHHS; HETPaBUIIBHO OIINOKH, 3aTpyTHCHUS MH YMEHUSIMH,
- UCTIOJIB30BATh OTBEYAeT Ha HPOSIBIISIETCS NP PEILICHUN | TIPUMEHSET UX B
OCHOBHBIE 3aKOHBI JOTIOJTHUTEh- | HEAOCTATOYHOE | 3a/1a4, He CUTYyaIHIX
€CTECTBEHHO-HAyUHBIX | HbIE BOIIPOCHI, | YMEHHUE BIIMSIIONINE HA | TIOBBIIICHHOM
JMCIUIIIAH B CBSI3aHHBIE C MIPUMEHSTh o0t X0 CIIO’)KHOCTH.
npogeccuoHaTbHON U3YYaBIIMMUCS | TEOPHIO K penieHus
NeSITeTbHOCTH; B Kypce PEIIEHHIO
- aHaIM3HUPOBATh U MaTeMaTU4eCK! | TMpeTaraeMbIX
WCIIOJIB30BATh METO/IBI | MU METOJIaMH M | 3a/1ad.
u MOJCTISIMA HJTH
CpeAcTBa W3MEPEHUH | 3aTPYAHSETCS C
111 KOHTPOJIS U OTBETOM
YIpaBJICHUS
TOYHOCTBIO IPOLIECCOB
M3TOTOBIICHHS MaIIHH.
Baapers: Ob6yuarommiics | O0yuaromuiics | O6yvaromuiicss | OGyuaromuiics
- OCHOBaMH TEOPHH HE BIIQJICET WM | BIIaJIeeT YaCTUIHO B TIOJTHOM
BEPOSTHOCTH U B COBEpIIEHHO | MaTeMaTH4eCK | BIaJeeT o0beMe Biajeer
MaTeMaTHYECKOU HEIOCTaTOYHON | MU METOJIAaMH | Pa3IMIHBIMH pa3InIHBIMU
CTaTUCTHKH, CTETIeHU B HETIOJTHOM MaTeMaTU4eCcK | MaTeMaTHYECKH
- METOoJaMHu BJIaJIeeT o0beme, UMH METOJJaMH, | MU METOJIaMH,
CTaTHCTUYECKOTO HaBBIKAMHU JIONyCKAIOTCS | HABBIKH CBOOOTHO
aHanmm3a nHGoOpMaIuK;, | MPUMEHEHHS 3HAYUTEJIbHBIE | OCBOCHBI, HO MIPUMEHSIET
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- METOJaMu TEOPETUYECKOI0 | OIINOKH, JIOIYCKAIOTCS | IIOJlyYEHHBIE
CTaTUCTUYECKOTO amnmapara u MPOSIBIIAETCS HE3HAYUTEJIbH | HAaBBIKU B
MOJIETIUPOBaHUsA U pa3IMYHBIX HEJI0CTaTOYHOC | bl OLIMOKH, CUTyaLUsAX
YIIPABJICHUS MaTeMaTu- Tb BJIAJICHUS HETOYHOCTH, IIOBBILLICHHON
TOYHOCTBIO OOPAa0OTKU | YECKUX MaTEMAaTUYECK | 3aTPyJHEHUs CJIOKHOCTH.
U OCYILICCTBICHUS METOJ0B K OU TEXHUKOW, npu

TEXHUYECKOT O PEILIEHUIO 3a/1a4 | UCIIBITHIBACT aHAJINTUYECKUX

KOHTpOJI; 3HAQUMTEIIbHBIE | OIlEepaLusiX,

- METOJlaMU U 3aTpyIHEHUS IIEPEHOCE

cpeAcTBamMu pu YMEHHUH Ha

TEOPETUYECKOTO U IPUMEHEHNU HOBBIE,

JKCIIEPUMEHTAIBHOTO HAaBBIKOB B HECTaHapTHBI

UCCIICIOBaHM HOBBIX € CUTYyallHH.

IIPOLIECCOB CUTyalusX.

IIPOU3BOJICTBA

MPOAYKIIMHU

MalIMHOCTPOEHHUS.

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3aUeT

HpOMC}KYTOLIHaSI aTTcCTalusia O6y‘laIOHIPIXCH B q)opMe 3a4CTa IIPOBOAUTCA IIO
pE3yiibTaTaM BBIIIOJHCHUA BCCX BUJIOB y‘{€6H0ﬁ pa6OTI>I, npcaAyCMOTPCHHBIX yqe6HBIM
IIJIaHOM IIO I[aHHOfI AUCHUILIMHE, TIPpW O3TOM YYHWUTBIBAIOTCA PE3YJIbTAThbl TCKYIICTO
KOHTPOJIA YCIIEBACMOCTH B TCYCHHC CEMCCTpPA. OHCHKa CTCIICHU OOCTHXXCHUA
O6yanOHII/IMI/IC$I IIaHUPYEMBIX PE3YJIbTATOB O6yLI€HI/IH Mo AMCHUIIIIMHE ITPOBOJIUTCA
npenoaaBaTciicM, BEAYIIUM 3aHATHUA 110 JUCHUIIJIMHE MCTOAOM 3KCHCpTHOI>i OLICHKM.
IIo mToram HpOMe)KyTOIIHOf/'I aTTeCTaiuu I10 AUCHHUIIIIMHC BBICTABJIACTCA OLICHKA
«3a4TCHO» UJIH «HE 3a4TCHO».

[Ixana
Ornucanne

OLICHUBAHUSA
BrlinonHeHsl Bce 00si3aTeNbHbIE YCIOBUSL MOATOTOBKU CTYAEHTA K
IIPOMEKYTOYHOU aTTECTAllUM, NPEAYCMOTPEHHBIE MPOTPaMMOM
IUCUUIUIMHBL.  CTYyZIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHUHM, HaBBIKOB TMPHUBEICHHBIM B Ta0NMIaX MOKa3aTelsiM,

3aureHo ONepUpyeT MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, HaBbIKaAMH,

MIPUMEHSAET UX B CUTyalUMSX MOBBILICHHOW CIOXKHOCTH. lIpu sTom
MOTYT OBITH JOIMYIICHHl HE3HAYUTEIIbHBIC OITMOKH, HETOYHOCTH,
3aTPYAHEHUS NIPU AHAIUTUYECKUX OIEPALUX, IEPEHOCE 3HAHUU U
YMEHUI Ha HOBBIE, HECTAaHAAPTHBIC CUTYyallWH.
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He 3auTteno

He BbInosiHEHbI 00s3aTeNIbHbIE YCIOBHS MOJATOTOBKH CTYIEHTa K
MIPOMEKYTOUYHOM aTTECTallMM, MPEIyCMOTPEHHBIE MPOrpaMMOi
aucuumuinebl,  WJIM cTyAeHT  AEMOHCTPUPYET  HEMOJIHOE
COOTBETCTBHE 3HAHUH, YMEHU, HABBIKOB TIPUBEACHHBIM B TAOJIAIIAX
MOKAa3aTelIsIM, JOMYCKAIOTCS 3HAYUTEIBHBIC OIIMMOKH, MPOSIBISICTCS
OTCYTCTBUE 3HAHUMN, YMEHUMN, HABBIKOB IO pAy IOKa3aTeleH,
CTYICHT  WCHBLITHIBAET  3HAUMUTENIbHBIE  3aTPyJAHEHUS  TpPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU MPU UX MEPEHOCE HA HOBBIC
CUTYalUHU.

d)opMa l'[pOMe)KyTO‘IHOﬁ arTreCTalliu: 3JK3aMCH

HpOMC}KYTOLIHaSI aTTecranusa 06yqa}oumxc;1 B (bopMe 9K3aMcCHa IIPOBOJUTCA I10
pE3yiibTaTaM BBIIIOJHCHUA BCCX BUJIOB yq€6H0ﬁ pa6OTI>I, MMpcaAyCMOTPCHHBIX y‘l€6HI>IM
IIJTaHOM IIO ,HaHHOﬁ JUCHOUILIMHC, IIPU 3TOM YYHUTBIBAIOTCA PC3YIIBTAThl TCKYIICTO
KOHTpPOJII YCIICBACMOCTH B TCUCHHUC CCMCECTpa. OI_IGHKa CTCIICHU OOCTHIXXCHMS
O6y"IaIOIHI/IMI/ICSI INIAHUPYCMBIX PC3YJILTATOB 06y‘-I€HI/IH 10 JUCHUILTUHC IIPOBOAUTCA
MpCrnoAaBaTCicM, BCAYIIUM 3aHATHUA 110 JUCHUIITIMHC MCTOA0M BKCHCpTHOﬁ OLICHKH.
IIo wmToram HpOMG)KYTO‘-IHOﬁ aTTeCTalluy II0 JUCIHMIINIMHC BBICTABIISICTCA OIICHKA
COTIIMYHO», «XOPOUIO», KYAOBJICTBOPHUTCIIBHO» HUIIN «HCYAOBJIICTBOPHUTCIILHOY.

[IIkana oneHUBaHUA Onucanue

OTJU4HO

BeimonHensl Bce  BHABI  y4eOHOM — paboOTHI,
NpeayCMOTpEeHHbIE y4eOHbIM TmaHoM. CTyaeHT
JICMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMECHUH,
HABBIKOB TIOKA3aTelsiM, TMPUBEJACHHBIM B TaOJIHIlaX,
OTepUpyeT MPUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMH,
HaBBIKAMU, MPUMEHSET UX B CUTYAIUsAX MOBBIIIEHHON
cinoxkHoctu. Ilpu 3TOM MoOryT OBITH JOMYIIECHBI
HE3HAYUTEIbHbIE OIMOKN, HETOYHOCTH, 3aTPyAHEHUS
MpA TEPEHOCE 3HAHWUM W YMEHHUA HAa HOBBIC,
HECTaHJAPTHHIC 3aJ]a4H.

Xopoiuo

BoimonHensl  Bce  BUABL  y4eOHOM — paloOThI,
NpeayCMOTpeHHbIE  y4eOHbIM  1aHoM. CTyneHt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMECHUH,
HABBIKOB TOKAa3aTelsiM, MPUBEJACHHBIM B TaOIMIaX,
onepupyeT MpuoOpPETEHHBIMHU 3HAHUSMU, YMEHUSIMHU,
HaBbIKaMH. B TO ’xe BpeMs NpH OTBETE JAOIMYCKAET
HECYIIIECTBEHHbIE TOrPEIIHOCTH, 3aJaydl pelIaeT ¢
HEJ0YEeTaMHU, HE BIUSAIOUIMMU Ha OO X0 pelIeHHs.
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Beimonnensl  Bce  BuAbl  y4eOHOM  paboThI,
IpEeIyCMOTPEHHbIE  y4eOHbIM IIaHOM. CTyAeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHHH,
HABBIKOB TOKAa3aTessiM, MPHUBEICHHBIM B Ta0JHIaX,
OTEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HernyOOKHe 3HAHUS, MIPH
Y10B/IETBOPUTENBHO | OTBETE HE JIOMyCKAaeT TIpPyObIX OMIMOOK  WJIH
NPOTUBOPEUHl, OJHAKO B (OPMYJIHPOBAHUMU OTBETA
OTCYTCTBYET JOJDKHAs CBSA3b MEXIY aHaJIH30M,
apryMeHTalueil v BbIBOJaMH, B PEILICHUHU 33134 MOTYT
cogepkarbcs rpyObie ommOku. g  moirydeHus
NOpaBUIBHOTO OTBETa TPeOyIOTCS  YTOUHSIONIUE
BOIIPOCHI.

He BbimonHeH ojuH wid OoJjiee BUJIOB Y4eOHOMU
paboThl, TMPEAYCMOTPEHHBIX YYEOHBIM  IUTAHOM.
CTyIeHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHUU, YMEHHI, HaBBIKOB IIOKa3aTessM,
HeynoBi1eTBOPUTEJIBHO | IPUBEICHHBIM B TabIuIax, JIOITY CKarOTCS
3HAUUTEIbHBIE OIIUOKH, TIPOSBIAECTCS OTCYTCTBUE
3HAHWM, YMEHUM, HABBIKOB IO PAIY IOKa3aTelew,
CTYIAEHT WCHBITHIBACT 3HAYUTEIIBHBIE 3aTPyIHCHUS
IIpY ONIEPUPOBAHUH 3HAHUSMHU U YMECHUSIMH.

DoHABl OIEHOYHBIX CPEJCTB MPEJCTAaBICHB B MPWIOKEHUU 2 K padoueit
porpamMme.

7. YueOHO-MeTOAM4YEeCKOE U NMH(POPMAIIMOHHOE 00ecTiedyeHue U CUUTIINMHBI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JILJI. Kpartkuit kypc maremarmyeckoro anamuza. 1.1,
HuddepennmanbHoe W HUHTETPAIBHOE HCUUCICHUS  (PYHKIUH  OFHOMU
nepeMeHHOU. Psaapl: YueOHuK [DNeKTpOHHBIN pecypc]: yuel. - DIeKTPOH. J1aH.
- MockBa: ®wmmatiur, 2015, - 444 c¢. [Pexum  jgocryma:
URL.: https://e.lanbook.com/book/71994 - 3ari. ¢ sxpaHa. ]

2. I'mypman B.E. Teopus BeposTHOCTEH 1 MaTeMaTU4yecKasi CTaTUCTUKA. 12-e u3 .
crep. M.: FOpaiir, 2013. — 479 c., 139 k3.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. MunocueB B.b., Mapteinenko A.U., Jlsxockuit B.A., 3y0koB B.I'. Kypc
BBICIIIENN MaTeMaTHKHU: YdyeOHoe mocobue. Yacte 1.M.: MI'Y, 2007; Yacts
2.M.: MI'I1VY, 2007. Yacts 3. M.: MTT1Y, 2011. 400 k3. https://e.lanbook.com/
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2. 3yokoB B.I'., JIsxoBckuit B.A., MapteiHenko A.W., MunocueB B.b., [Tymkaps
E.A. Kypc MatemMaTHKu Ui TEXHUYECKHX BBICIIMX Y4€OHBIX 3aBeleHui. M.:
MI'1Y, 2012. 400 k3. https://e.lanbook.com/

3. Kypc nexmnuit mo nuHeitHON anreOpe W aHATMTHYECKOW T€OMETpUU: ydeOHOe
nocobue. // Kynpssues b.1O., Matsam B.U., [TokazeeB B.B., Uepkecora I'.B..
M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBIN pecypc.

4. Marematudeckuit aHanu3. Teopuss 1npenenoB U auddepeHnraibHoe
VCUYUCJIEHUE: OCHOBHBIE IIOJIO)KEHUS TEOPUH, METOAMYECKHUE YyKa3aHusd U
BapuaHThl pacyeTHo-rpaduyeckux padot // bogyno M.A., boponuna C.U.,
Koportkosa H.H., Tkauenko O.N. M.: MI'TY «MAMMN», 2009.

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

5. JI.M. boaynos, JI.K. Kuiiko, H.H. IlyctoBoiitoB, O.U. Tkauenko Psupl.
OnemenTsl Teopun. Bapuantel PI'P. Meroauueckue ykazaHus 1uisi CTyAEHTOB
nepBoro kypca Bcex cnenuanbHocteil. MI'TY «MAMM», kad. «Beicmas
matemaTukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-
katalog. DiekTpoHHBIN pecypc. ]

6. Koran E.A. OObikHOBeHHBIE AU depeHIInaTbHbIe YPAaBHEHNS U BApUAITMOHHOE
HCUYMCIICHUE B IPUJIOKEHUH K PacYETy aBTOMOOMIILHBIX KOHCTPYKIIMM. Y4eOHOe
rocoowue 1o qucuuIuinie «MaremMaTukay s CTYJICHTOB BCEX CIEIUAIbHOCTEH.
M.: MAMMU, 2010. 200 k3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

7. Koran E.A. DneMeHTbl TeOpUH BEPOSITHOCTEH M MATEMAaTUYECKON CTaTUCTUKH.
YuyebHoe TmocoOMe 10 JUCHMIUIMHE «MaTreMatnka» Il CTYJSHTOB,

00yJarmuXCcsl MO CHEIUATBHOCTH «ABTOMOOHWJIE- M TPaKTOpOCTpoeHHe. M.
2007. —224 c. 423 »k3.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:

[IporpammHoe oOecrieueHre He TPEAYCMOTPEHO.

WNuTepHeT-pecypchl  BKJIIOYAIOT  y4eOHO-METOIWYECKHE  MaTepuaibl B
AJIEKTPOHHOM BHUJIE, MPEACTaBICHHbIE Ha caiite mospolytech.ru B paznene: «IleHTp
MaTEMaTHYECKOTO o0Opa3oBaHHs» (http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3npie  yuyeOHO-METOAMYECKHE W  HMHQPOPMAIMOHHBIE  MaTEpHAIIbI
MPEACTaBJICHBI HA CANTaXx:

OkcrioHeHTa  LleHTp  HMHXKEHEpHBIX  TEXHOJOTHMM UM  MOJEIUPOBAHUS
[http://exponenta.ru]

EqWorld Mup maTtemaTu4eckux ypaBHEHUN

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

8. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCIUIINHbI
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MatepuanbHO — TexHUUYECKas 0a3a yHMBeEpcUTETa 00eCneuMBaeT MPOBEACHUE
BCEX BHUJOB 3aHATUHM, MPEIYCMOTPEHHBIX YUYE€OHBIM IIJJAHOM W COOTBETCTBYET
JNEUCTBYIOIIUM CAaHUTAPHBIM U MPOTUBOIIOKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «MaremaTikay He pacroyiaraetT COOCTBEHHBIM ayAUTOPHBIM (POHIOM
Y UCTIOJIb3yeT yueOHbIEC ay IMTOPUH U3 00IIeTo POHIa YHUBEPCUTETA.

9. MeToauyeckune peKOMeEHIAIMM VISl CAMOCTOSITEIbHOMH PadoThI
CTYJ€HTOB

Paznen: 3jieMeHTHI JIMHEHON aJaredpbl

Martpunsl u onpeaenutenu. [Ipexxae Bcero, CTyAEHT JOJDKEH IMOHSTH, YTO
MaTpuIla — 3To Tabauia yuces (mpuyeM 3Ta TabJInia MOKET UMETh OJJUHAKOBOE YHCIIO
CTPOK U CTOJIOLIOB, @ MOXKET OBITh U MPSIMOYTOJIBHOI), @ ONpPEeAEIUTENb- 3TO YUCIIO,
3aMHChIBAEMOE B BHJIE KBAJpaTHON TAaOIHIIBI, TO €CTh OMPEICIUTENN CYLIECTBYIOT
TOJILKO Y KBaIPATHBIX MATPHII.

Cnegyer o0Opaturb 0co00O€ BHUMAHUE HA  ONEPALMIO  YMHOXKEHHUS
NOPSIMOYTONBHBIX MATPUI] M TIOHATH, KAKUM TIOMy4YaeTCs MOPSAIOK MaTpUIBI —
npousBeneHuss. OcoOEHHOCTh MAaTpHI] TaKK€ COCTOUT B TOM, YTO IMPOU3BEACHUE
MaTpHUIl HE MepecTaHoBOYHO, To ecTb AB # BA.Cnenyer o0si3aTenbHO yOeTUTHCS B
3TOM, PEIIUB COOTBETCTBYIOIIUE 3a/1a4H.

BaxnpiM sBHsieTcst moHsATHE OOpaTHOM Matpuubl. Hajgo 3HaTh ycinoBue
CYILLECTBOBaHMsI OOpaTHOW MaTpullbl W airoputM ee nocrpoeHus. llocne ee
BBIUMCJICHUSI 1€JIECO00PA3HO JIeiaTh NPOBEPKY MPABUIBHOCTU PEIICHUS, BBIIIOJIHUB

onepanuio yMHoxkeHns A YA = E (JI0JKHA ONYy4HTHCS ¢IMHUYHAS MATPULIA)

[Ipn wu3yueHuu omnpeAenuTesed HalAO0 YETKO YCBOUTh MOHSITHS MHUHOPA,
anredpandecKoro AOMOJIHEHHMs], 3HaTh MHOTOUHCIIEHHbIE CBOMCTBA onpenenuTens. s
OCBOCHMSI TEXHUKH BBIYUCJIEHHUS OIpEeAeNuTeNied IenecooOpa3Ho, BbIOpaB
MIPOU3BOJIbHBINA OMPEIEIUTEND BhIIIE TPETHErO MOPAJIKA, PACKPBITh €r0 Pa3IuYHbIMU
cnoco0aMu, TPUMEHSS pa3JIoKEHHWE U MO CTpokaM M 1o crojbdmam. OOpartute
BHUMAaHHE, KaKUE€ CTPOKHU (CTOJIOLBI) MPEANOYTUTENIbHEE BHIOMPATh I PACKPBITUS
OTIPENICIIUTEIISI, YTOOBI yIPOCTHTH ero BbruuciaeHue. OcobeHHO 3h(EeKTUBHO
BBIUMCJICHUE ONpEeACNUTEeNed C TOMOIIBI0 3JIEMEHTAapHBIX [PeoOpa3oBaHMM,
IPUBOJSIINX €70 K TPEYTOJIBHOMY BULY.

[Ipn wu3ydeHuWM pemeHUd CHUCTEM JIMHEHWHBIX alre0pandyecKuxX ypaBHEHHIM
(CJIAY) oOpatuTe BHUMaHHE, IPESXKIC BCErO, Ha IOHATHE PEIICHHS CHUCTEMBI H
YCJIOBHSI CYLIECTBOBAHUS PEIICHUI B 3aBUCUMOCTH OT COOTHOLIEHUSI MEXIY PaHIOM
MaTpUIlbl, PAHTOM PACUIUPEHHOW MATPHIbI CUCTEMBI W YHMCIOM HEHM3BECTHBIX U
ypaBHeHu#. OOpartuTe BHHMaHHME Ha ycCloOBHUs mpumeHeHusi gopmyn Kpamepa u
MeTona oOpaTHOM MaTpullpl. BHuUMarenbHO pa3z0epuTe MpUMEPHl PEIICHUs
IPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX aireOpandeckux ypaBHeHMl Metogom ['aycca
(BBeneHUE Oa3UCHBIX U CBOOOIHBIX MEPEMEHHBIX ).

Pa3zges: DiieMeHTHI BEKTOPHOI aaredpbl
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[Ipu n3ydyeHuu 1aHHON TeMbl 00paTUTE BHUMAHKUE HA TUHEHHBIE ONepalliy HaJl
BEKTOPAMH, Ha TMOHSTUS JIMHEWHOW HE3aBUCUMOCTH WM JIMHEWHOM 3aBUCUMOCTH
BEKTOpPOB, Ha (yHIaMEHTAIbHOE MOHATHE Oa3uca BEKTOPHOTO MPOCTPAaHCTBA (U
OpPTOHOPMHUPOBAHHOIO 0a3uca), Ha Pa3I0KEHUE BEKTOpA MO 0a3ucy.

3HaTh OMpEe/eNICHUE, T€OMETPUUYECKUE CBOMCTBA CKAJIPHOTO, BEKTOPHOTO M
CMEIIIAHHOTO MPOU3BEJICHHS BEKTOPOB, POPMYJIBI 111 UX BHIYMCICHUSI B BEKTOPHOU U
B KkoopauHaTHOUW (opme. OOs3aTensHO 3HATH U YMETh MPOBEPATH YCIOBUS
OpPTOTOHATBHOCTH, KOJUITMHEAPHOCTH ¥ KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nes: KOMILIEKCHBIE YMCJIa U MHOTOYJI€HBI

B sToMm pazzene, npexe Bcero, HaJo MOHATh, YTO KOMILJIEKCHOE YHCIIO SIBUJIOCH
pacUIMpEeHUEeM TOHSTHS JACHCTBUTEIBHBIX YUCEN, 3HATh OMpeAeNieHne U Tpu (POpMBI
3alUCH  KOMIUIEKCHOTO yycina (anredpanyeckyro, TPUTOHOMETPUUECKYIO U
[OKa3aTeNbHYI0), TE€OMETPUYECKYI0 HWHTEPIpETAlMi0 KOMIUIEKCHOIO 4Yuciaa U
B3aMMHO-OJJTHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM KOMIUIEKCHBIX YHCENl W
MHO>KECTBOM TOYEK KOMIUIEKCHOM TIUIOCKOCTH. 3HaTh dopmyiny Oumepa.
KomriuiekcHble 4ynciia MOKHO M300paXkaTh ¢ MOMOIIBI0 BEKTOPOB HA KOMILIEKCHOU
miockocTh. [ToaToMy onepanuu Cia0KeHUs U BBIYUTAHUSA KOMIUIEKCHBIX YUCET MOTYT
OBITH CBEJICHBI K OTIEPALIASIM CJIOKEHHS M BBIUUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINOJIHATH ONEPALMd YMHOXKEHUS, JEICHHS], BO3BEICHHUS
B  MOJIOXKUTEIBHYIO  CTENEHb KOMIUIEKCHBIX ~ YHCEJ, 3allMCaHHbIX B
TPUTOHOMETPUUYECKON (opMme, U3BICUEHUSI KOPHS N-Oi CTENEHH U3 KOMIUIEKCHOTO
qHUCIIa.

Crnenyer oOpaTUTh BHMUMAHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEI
ABJISIETCS 3aMKHYTBIM, TO €CTh Jito0asi anredpandeckas onepanus HajJl KOMIUIEKCHBIMU
YHCJIaMU HE BBIBOAMT 32 Mpeiesibl 00JaCTH KOMIUIEKCHBIX YHUCEI.

Hano 3HaTe pasnvyHble BUABI PA3JIOKEHHS] MHOTOWIEHA HA MHOXXHUTEIU IS
ClIy4yaeB, KOIJa Cpeid KOpHEH MHOro4JieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbBIE
KOpHU. OTH CBeIeHUsi OyIyT HCIOJIb30BaThCs, HAlpUMEP, B HMHTETrPAIIbHOM
VCYMCJICHUH MPU BBIYUCICHUH UHTETPAJIOB OT APOOHO-pAlMOHANIBHBIX (DYHKIUN, TPU
pELIeHUH JTUHEUHBIX OJHOPOJHBIX U] PEepeHIIMaNbHBIX YPAaBHEHUI N-TO MOpsIIKa C
MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

Pa3nei: 3j1eMeHTbI MATEMATHYECKOI0 aHAJIN3a

[lpu wu3ydyenun auddepeHuanbHOr0 HMCUUCIEHUs  (DPYHKIUMM  OJHOMN
NEePEeMEHHOI 00paTUTe BHUMaHUE Ha MOHATHE Mpeneia GyHKUUU B TOUKE U METOJIbI
ero BbruMcieHus. [Ipenen — 01HO U3 OCHOBHBIX MOHATHUN MaTEMAaTHYECKOr0 aHAIN3A.
[Ipu BblYMCIieHUU TpeaenoB (YHKIUH HAI0, MPEKIE BCEro, BBIICHUTH XapakTep

0 o .
HEONPEACICHHOCTH (—, —,0-00,00—-00,1" |. UTOOBI OBIAJETh TEXHUKON pEIICHUS
o0

3a]1a4 Ha BBIYMCIICHUE NIPEJIEIOB, HAJ0 3HATH JIBA 3aMeUaTelbHbIX Mpeesa, TaOauiy
AKBUBAJICHTHBIX OECKOHEYHO MablX, NpaBwio JlomuTanis, pas3iuyHble TpPHEMbI
PACKpBITHSI HEOIPEACIICHHOCTEH B 3aBUCHUMOCTH OT BHAA (QYHKIMM MU PEHIUTH
J0CTaTOYHO OOJIBIIIOE KOJIMYECTBO 3a/1a4.
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[Ipu n3yueHnn Tem, NOCBSALICHHBIX POU3BOAHOMN U Auddepennnany GyHkuuy,
HAJ0 OCMBICIUTh MX T€OMETPUYECKUN CMBICH, TIOHUMATh pazIU4he MEXKIYy HUMU
(nuddepenmman - 3TO rIaBHAs JMHEWHAs 4acThb mpupamieHus QyHkuun). Tepao
3HaTh (Kak TaOMUIly yMHOXeHUus) ¢opmynsl auddepeHInpoBaHus OCHOBHBIX
AIIEMEHTapHbIX (QYHKIUK ©u mpaBuia auddepeHurupoBanus (Bce, KOHEYHO, HO
0co0eHHO mpaBwiio U hepeHITUPOBAHNS CIIOKHON (DYHKITHH).

OOpaTuTe BHUMaHHUE TakXke Ha 0COOeHHOCTH AuddepeHinpoBanus QyHKIUH,
3aJJaHHBIX B HESBHOW (opme, MapaMeTpuyecKd, Ha TMPHUEM JOrapupMHUECKOro
nuddepeHIupoBaHus.

Crnemyer 4eTKO 3HaTh U YMETh IPUMEHATH aJlTOPUTM HCCIIEeI0BaHUs GYHKIUN U
MOCTPOCHUS TPa(UKOB: OINpENeIeHuEe TOUYEK pa3pbhiBa (M HX KIACCHU(PHUKAIIHIO),
acUMIITOT Tpaduka (BepTUKAIbHOW, HAKIIOHHOM, TOPU30HTAILHON), HEOOXOAUMBIE U
JOCTaTOYHBIE YCJIOBHUS MOHOTOHHOCTH (PYHKIMH, CYLIECTBOBAHUS JIOKAJIbHOTO
HKCTPEMyMa, MPOMEKYTKOB BBITYKJIOCTH M BOTHYTOCTH (DYHKIIMU U TOYEK Teperuoa.

Paznen: nuddepeHunaibHoe HUCUHMCIeHHEe (YHKIOUA  HECKOJbKHUX
nepeMeHHbIX

[Ipu u3yueHnu JaHHOTO pazjena 00paTuTe BHUMaHUE Ha TO, YTO PYHKIUS ABYX
MIEPEMEHHBIX MMEET HaIJISIIHBIA T€OMETPUYECKUUA CMBICH — 3TO IMOBEPXHOCTh B
TPEXMEPHOM IPOCTPAHCTBE

Hano ocMBICIUTE MOHATHS YaCTHBIX MPOU3BOIHBIX U MOJHOTO AU(depeHuana
U 0COOEHHOCTb UX BBIUMCIICHUS, OBJIAJETh TEXHUKON BBIYUCIECHUS MPOU3BOJHBIX OT
CJIOKHOM (DYyHKLIMU HECKOJIbKUX NepeMeHHbIX. ClenyeT oOpaTuTh BHUMaHUE Ha TO,
uro jis GyHKIUU Z = Z(X, Y) CMEIIaHHbIC YaCTHBIC TIPOU3BOIHBIC BTOPOTO MOPSIKA

0’z 0%z
oXoy  0yoX
muddepeHupoBaHus HE UMEET 3HAYCHUA.

JUis GYyHKIMM HECKOJIbKMX TEPEMEHHBIX CKOPOCTh M3MEHEHHUs (YHKIUH B
IPOU3BOJIBHOM HAaIPAaBJICHUM XapaKTEPU3yEeTCs MPOM3BOJHOM I10 HANpPAaBICHUIO, a
HauOoJIbIIasi CKOPOCTh M3MEHEHMs (QYHKUMKM OyJeT B HampaBiIeHUM BEKTOpa
rpaaveHTa. Cnenyer oOpaTuTh B JTOM TeMe BHHMAaHUWE Ha HEOOXOAUMOE H

JOCTaTOYHOE YCJIOBHS CYyIIECTBOBAHUS KCTpeMyMa (PYHKUUU HECKOIBKUX
MEPEMEHHBIX.

pPaBHBI MEXIy COOOi: (teopema IlIBapua), TO €CTb HOPSIOK

Pa3nea: HHTErpajJbHO€ HCIYHUCJICHHUE

B uHTerpanbHOM HCUMCIEHUM peIlaeTcs 3ajada, OOpaTHOM TOW, KoTopas
paccmatpuBaiach B AuddepeHIaIbHOM HCUUCIEHUM  HEO0OXOMUMO HaWTH IS

naHHOW (PyHKITMN F(x) TaKyr (YHKIMIO, TPOU3BOAHAS OT KOTOpPO# Obla Obl paBHA
3amanHou. MHTerpupoBanue (PyHKIMI — JOCTATOYHO CIIOXKHBIA pa3iel MaTeMaTHKH,
OBJIAJIETh KOTOPBIM MOYHO TOJIBKO, €CITU CTYJIEHT «BO3BMET» JOCTATOYHO OOJIBIIIOE
KOJINYECTBO UHTETPAJTIOB Pa3HOIO THUIIA.

Hano TBepno 3HaTh TaOJWIly HWHTETPAJOB OT OCHOBHBIX JJIEMEHTAPHBIX
(GyHKIMH, OCHOBHBIE METOJIbl MHTETPUPOBaHUS (3aMeHA TMEPEMEHHOM, IMOJBE/ICHUE
noa 3Hak auddepeHnrana, UHTETPUPOBAHMUE MO YACTSIM, MPUEMbI BHIUYHCICHUS
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HHTCTPAJIOB OT pallMOHAJIbHBIX ,Z[pO6Cﬁ, OT pa3HOro Tuia TPUTIOHOMCECTPUYCCKHUX

byHKIH).
Hano ocMBICIUTD €TUHCTBO MOAX0/1a K TIOCTPOSHHUIO ONpEeIEHHBIX, KPaTHBIX,
KPUBOJIMHEHHBIX, TOBEPXHOCTHBIX HMHTETPAIOB — TOCTPOCHHE HEKOTOPOil

MHTETPAJIbHON CyMMBI U IIPENEIIBHBIA IIEPEXO.

3HaThb TEOMETPUYECKUUW CMBICI M OCHOBHYIO (OpPMYJy BBIYUCICHUSA
ONpeIeNICHHBIX UHTErpasioB — (popmyny Hetorona — JleliOHuia, reomMeTpuueckue 1
du3nuecKre MPUIOKEHUST ONPEICTICHHBIX U KPaTHBIX MHTErPajioB, YMETh HAXOJIUTh
IUIOLIAAb TUIOCKOM (UTYpHI, JUIMHY KPUBOM, OOBEM M IUIOIIAb MOBEPXHOCTHU Tell
BpALlCHHUS.

Pa3pgeu: ynciaoBbie 1 QyHKUMOHAIBbHBIC PAAbI

[Ipu n3ydyeHnn JaHHOU TEMBI, ITPEXKJIE BCETO, HAZI0 OCMBICIUTD OHITHE CYMMBI
OECKOHEYHOI0 psijia KaK Mpejielia Nocae 10BaTeIbHOCTH YaCTUYHBIX CyMM.

HeoOxoaumo cHavanma HayyuThCs KiIacCU(UUUPOBATh PSAAbl MO THUIAM:
YHUCJIOBBIE TMOJIOKUTENIbHBIC, 3HAKONEPEMEHHBbIC, (PYHKIMOHAIbHBIE, CTEIEHHBIE,
TpUroHomeTpuueckue psaasl @ypee.  M3yuuTh TEOpETHUECKUE CBEACHHS: TEOPEMBI
CpaBHEHUs, HEOOXOIUMbIE U JOCTATOYHbIE NMPHU3HAKH CXOJAMMOCTU. 3HATh U YMETh
MPUMEHSATH JOCTATOYHbIE TPU3HAKH CXOJUMOCTH TOJIOKUTENIbHBIX PSAAOB: MPU3HAKU
Hamnamb6epa, Ko, narerpanbubiii npusHak Komu.

JInst 3HaKoUepeyIOMUXCcs PSAA0B OOpaTUTh BHUMAaHWE HA MOHATHUS A0COJIFOTHOM
U YCJIOBHOH CXOJMMOCTH. 3HaTh npu3Hak JleliOHMIa n 000OIIEeHHbIE MPU3HAKU
HNamnamb6epa u Komu.

Jlis cTeneHHBIX PSAAOB 3HATh Teopemy AOelns, ompeleieHue HWHTepBaia U
paauyca CXOAMMOCTH, OOpaTHTh BHMMAaHHME Ha TO, YTO TpeOyeTcss HCCleOBaHHE
MOBEACHUS Psijia B TPAHUYHBIX TOYKaX MHTEpBaJia cxoauMocTu. O0s13aTenbHO 3HATH
Pa3NIOKEHHS] OCHOBHBIX dJIEMEHTapHBIX (PyHKIMI B psinbl Tenopa u MakiopeHna u
YCJIOBUE Pa3IOKUMOCTH (DYHKIIMU B psan Tewsnopa.

Pa3zges: 00bIkHOBeHHBbIE JU(PepeHIHATbHbIC YPABHCHUSA

N3yuenue nud@epeHInanbHbIX ypaBHEHUN HMMEET BakKHEillllee 3HAaYyeHUe B
MAaTEMATUYECKOM TMOATOTOBKE  HMHXKEHEpA. OOBsicHsieTcT  3TO  TE€M, 4YTO
muddepeHuranbHble  YpaBHEHUS] MPEACTABISIIOT COOOW MaTeMaTH4YEeCKUE MOJENH
CaMbIX Pa3HOOOpa3HBIX MPOIECCOB U SBJICHUM, TaK KaK MX PELICHUS MO3BOJSIOT
ONMCAaTh JBOJIOLMID M3Yy4aeMOro TMpOLEcca, XapakTep MNPOUCXOIAIINX C
MAaTEPUAIbHON CUCTEMOW U3MEHEHUN B 3aBUCUMOCTH OT IIEPBOHAYATIBHOI'O COCTOSIHUSA
CHUCTEMBI.

OTnuuuTensHOE CBOWCTBO Au(depeHITUaATBHBIX YPABHEHUM COCTOUT B TOM, UTO
MIPU UX UHTETPUPOBAHUH OOBIYHO TOJIyHaeTCs] OECUMCIEHHOE MHOKECTBO PEIICHHIA.
JInst ypaBHEHUS IEPBOTO MOPSIKA 3TO MHOXKECTBO OMKCHIBAETCS OJTHOU ITPOU3BOJIBHOM
MOCTOSTHHOM. UTOOBI BBIICIUTH W3 OECKOHEYHOTO MHOYKECTBA PEIICHHUI TO, KOTOPOE
OTMMUCBhIBACT MMEHHO JaHHBIA TMpoIecC, HEOOXOAMMO 3aJaTh JOMOJHUTEIbHYIO
uHpopManuio, HampuMmep, 3HATh  HayaJlbHOE COCTOSIHHME Ipolecca. Takoe
JOTIOJTHUTEJIBHOE YCJIIOBHE HA3bIBAETCSI HAYAJIbHBIM YCIOBUEM.
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3anaua uHTErpupoBaHus IUdPepeHIraTbHOr0 ypaBHEHUS MEPBOTO MOpsIKa
COBMECTHO C HAYAJIBHBIM yCJIOBHEM HA3bIBACTCSA HAYaJIbHOM 3aJa4ed WIH 3a1a4eu
Komm.

st muddepeHnmanbHbIX  YPAaBHEHHA TIEPBOTO  TMOPSIIKA CIAEAYET pa3inyaTh
o01ree, 9acTHOE M 0C000€ PEIICHNS, a TAK)KE OOIIHIA, YACTHBIA W OCOOBIN HHTETPAJIHI.

[Ipy WHTErpUpOBAHMM YPaBHEHUM IIEPBOTO IMOPSAAKA HAL0 IPEKIAE BCETO
OTIPENIETUTh THII YPAaBHEHUS, & 3aT€M YK€ IPUMEHUTH TOT WM MHOW METOJ] PEIICHUS.
Hano 06s13aTensHO OCBOUTH MPONEAYPY MPUBEICHUSI YPABHEHHUSI IEPBOTO MOPSIIKA K
YPaBHEHUIO C pa3JelCHHbIMU TMEPEMEHHBIMHU, TaK KaK MMEHHO TaKHh€ YypaBHEHUS
MO>KHO HEMOCPEICTBEHHO UHTEIPUPOBATh.

Jns muddepeHnnanbHbIX YpaBHEHH h — TO TOpsAAKa 00sA3aTENbHO 3HATH
OCTaHOBKM 3a/1auu Ko, kpaeBoii 3a/1auu, 3aJJa4l Ha COOCTBEHHBIE 3HAYCHUSI.

B teme, nmocBsiieHHOM JIUHEWHBIM TU(PEpEHIIMATBHBIM YPAaBHEHUSIM N — TO
MOpsiIKa, HANO0 3HAaTh TEOPEMBI O CTPYKType OOIIEro peleHuss OJHOPOJHBIX U
HEOJTHOPOJHBIX YpPaBHEHHUH, TaK KaK OHHM YKa3bIBAIOT IMyTh MOCTPOCHHUS OOIIETro
pemeHuss. OOpaTuTh BHHMAaHHE Ha TO, YTO PEIICHHE JHWHEWHBIX OJTHOPOIHBIX
¢ depeHInanbHbIX YPaBHEHU N — IO MOPsIIKa € MOCTOSIHHBIMK KO3 (QULIMEeHTaMU
HE TpeOyeT HMHTErpUPOBAHMS, a CBOAUTCS K YHUCTO alredpanyeckod mpodiieMe
HaXOXKJEHUsI KOPHEW COOTBETCTBYIOUIETO XapaKTEPUCTUUYECKOro ypaBHeHus. Hamo
3HaTh BHUJ YaCTHBIX PEIICHWA JIMHCWHBIX OJHOPOIHBIX "ud(epeHIInaTbHBIX
ypaBHEHUI N —T'0 MOPsiJIKa C MOCTOSHHBIMU KO3 GUIIMEHTAMHU B 3aBUCUMOCTH OT BHJIa
KOPHEH XapaKTepUCTUYECKOTO YPABHEHHUS.

Hano yeTko ysSCHUTH aNrOpuTM TMOCTPOCHUS YACTHBIX PEIICHUM JIMHEWHBIX
HEOMHOPOJHBIX AuddepeHIInanbHbIX ypaBHEHUH  METOAOM Mojdopa (METOI0M
HeomnpeeIeHHBIX K03(pPuImeHToB), 00paTUB BHUMaHKE Ha TO, YTO B TOM CJIy4ae BH]I
YACTHBIX pEHICHUH HEOAHOPOIHOIO YpaBHEHHsSI COOTBETCTBYET IO CTPYKType
3aJJaHHOW MPaBOW YaCTH.

Pa3zges: Teopusi BeposiTHOCTEH

JIJIs  yCIenrHoro OBJIQJCHUS MaTepHalioM JaHHOTO pasjeia Heo0X0IuMo,
MPEKIC BCEro, YETKO YCBOUTh OCHOBHBIC IMOHSTHS TCOPUH BEPOSTHOCTEH, OYCHB
IIUPOKO UCIOJIB3YEMbIC B PA3IMUHbIX MPUIOKCHHUIX: TIOHATHE CYYaitHOrO COOBITHS
Y €r0 BEPOSITHOCTH, CYMMBI ¥ TIPOU3BEICHUS COOBITHIA, TOHATHS CITyYaliHON BETMUNHBI
Y 3aKOHA €€ pacIpeIe/CHUs, MaTEMaTHUECKOTO OKHMJIAHUS U TUCTICPCHN CITydaiHOM
BEJTUYMHBI.

Hano moHsATh, 4TO BEPOATHOCTh — 3TO YUCIIOBAs MEpa CTEIICHH BO3MOKHOCTHU
MOSIBJICHUST CIY9allHOTO COOBITHS.  3HATh KIACCHUYECKOE, CTATUCTHYECKOE U
TCOMETPHUYECKOE ONPEICICHUSI BEPOSTHOCTH, CBSI3b M Pa3IMIMe MEXIAy HHUMH.
HecMoTpss Ha BHEIIHIOI TIPOCTOTY KJIACCHUECKOH (OpPMYIJBl  ONpeeIICHUS
BEPOSATHOCTH CiiydaiiHOTO coObITHs A: P(A) =m/n, HemocpencTBEHHBIH TOICYET

YHUCJIa N BCEBO3MOXKHBIX MCXOJO0B HUCIBITAHUS U M - YUCJIa 0JaronpusTHBIX UCXO0B
TpebyeT npumeHeHust ¢hopmysl komOMHATOpUKU. [Ipu 3TOM B KaKI0il KOHKPETHOM
3a/lau€ HAJA0 MNPOAHAIM3UPOBATh, KAKOW THUI COEAMHEHUN BO3HUKAET, KOrJa U3
HEKOTOPOTO MHOKECTBA 3JIEMEHTOB U3BJIEKAETCS JAPYroe MOJMHOXKECTBO (3TO MOTYT
OBITH pa3MENICHUS, IEPECTAHOBKY WM coueTaHus). [Ipu BBIUMCICHUN BEPOSTHOCTEH
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CJIOKHBIX COOBITUN HAJO0 YMETb MPEACTaBUTh UX B BUJIE€ CYMMBI WJIM MPOU3BEICHUS
(MM cyMMBI TIPOU3BEACHUMN) MPOCTHIX COOBITHII M MPUMEHUTH COOTBETCTBYIOIIHE
OCHOBHBIE TEOPEMbI TEOPUU BEPOSATHOCTEM.

Hano d4erko pa3nuuarh THUMOBI CIAyYallHBIX BEJIWYUMH — JHUCKPETHBIE U
HETIPEPBhIBHBIE U 3HATh OCHOBHBIE 3aKOHBI UX pacrnpeneneHus (OMHOMHUAIbHBIM,
IlyaccoHna, runepreoMeTpuiecKkuii, 0cCOOEHHO, HOPMAJIbHBIN 3aKOH PaCIPECICHUS).

JInst onucaHusl 3aKOHOB PaCHpe/ICTICHUsT HEMPEPHIBHBIX CIyYalHbIX BEIUYUH
OPUMEHSIOT MHTErPAIbHYI0 (DYHKIMIO paclpeiesieHUs] BEPOATHOCTEH CiydailHOM
BenmurHbl F(X)u mmotHocTh BepositHocteit f(X). Hamo ycBouTh onpezeneHws,

BEPOSTHOCTHBIN CMBICT U CBOMCTBA 3TUX (YHKIIHI, CBSI3b MEXY HUIMH U PacueTHBIC
(GopMyIIBI ISl UX OTNIPEACTICHHUS.

Hano 3Hath ompezneneHue, pacyeTHble (OPMYIJBI U BEPOSTHOCTHBIM CMBICI
OCHOBHBIX YHWCJIOBBIX XapaKTEPUCTUK CIy4allHON BETUYMHBI — MaTeMaTHYECKOTO
OXHJaHusi (CpeIHEro 3HAuYeHMs) U JUClepcud (XapakTepUCTUKU paszdpoca
BO3MOXKHBIX 3HAUCHUS CIIyYaiiHON BEIMYMHBI OTHOCUTEIFHO CPEIHETO 3HAUCHUS).

Pa3nes: MaTemaTH4yecKasi CTATHCTHKA

[Tpu n3ydyeHnn MaTeMaTU4eCKON CTATUCTUKHU HAJI0 MOHATh, YTO OHA TECHEHIIUM
o0pa3oM CBsi3aHa C TEOpUEN BEPOSTHOCTEH, U OOJIBILINHCTBO €€ BBIBOJIOB Oa3zupyercs
Ha MpeAeSIbHBIX TeOpeMaxX TEOPUH BEPOSTHOCTEH.

Bce xapakrepucTtuku, u3ydaeMble B Kypce MaTeMaTUYECKOM CTaTUCTUKH,
SABIISIOTCS CTaTUCTUYECKUMHU aHAJIOraMH COOTBETCTBYIOIMX XapaKTEPHUCTUK,
paccMaTpuBaeMbIX B TEOPHH BEPOSTHOCTEH, TOTyUYEHHBIMHA HA OCHOBE OTPAHMYEHHOTO
qyclia OMNBITHBIX JaHHBIX. ClemaoBaTenbHO, €CIH, HalpUMep, MaTeMaTUYecKoe
OXKUJAHWE U JUCTIEPCHUS CIy4YailHOW BENIMYMHBI, N3ydaeMble B TEOPUH BEPOSITHOCTEMH,
SBIISIOTCS XapaKTePHBIMU HECITyUYalHBIMU YUCTIAMH, TO UX CTATUCTUYECKUE aHATIOTH —
BBIOOpOYHAsl CpefHsss W BbIOOpOuYHas (WJIM MCHPABIICHHAs) IUCIEPCUS SIBISIIOTCS
CIIy4aifHBIMH BEJIMYMHAMU, 3aBUCAIIMMHU OT 00hEMa M THIIA BBIOOPKH M Pa3TNIHBIMHU
JUTSL pa3HbIX BBIOOPOK.

Hano 006s13aTesibHO 3HAaTh U YMETh BBIYUCIATH TOUEUHBIE OLICHKH HEM3BECTHBIX
napaMeTpoB paclpeiesieHusl CIy4allHON BEJIMYMHBI - BBIOOPOYHYIO CPEIHIOI U
BBIOOPOUHYIO (MJIM HMCHIPABICHHYIO) JUCIEPCHIO, TaK Kak Jro0as CTaTUCTUYECKas
00paboTKa CBOJUTCS, MPEXK/IE BCErO, K HAX0XKICHUIO UMEHHO 3THX XapaKTEPUCTHK.

Cnenyer o0OpaTUTh BHMMAaHME Ha TO, YTO OTH OLECHKU SBJISIOTCS
MPUOJIMKEHHBIMH, OCOOEHHO TSI BBHIOOPOK MaJioro o0bemMa, W ISl CYXKACHHS O
TOYHOCTHU M HAJC)KHOCTH ITHX OLIEHOK HAJI0 YMETh IPUMEHATh HHTEPBAJIbHBIC OIEHKU
¥ 3HATh METOAMKY ITOCTPOCHHUSI JOBEPUTEIHHBIX NHTEPBAIIOB.

Crnemyer Takke OOpaTUTh BHHMaHHWE Ha TIOCTAaHOBKY M peIICHHE 3aJadu
NPOBEPKU TPABIOMOAO0MS CTATUCTHUECKUX THUIOTE3 W TNPUMEHEHHE KPUTEPUEB
coriacus, KOJMYECTBEHHO OMUCHIBAIOIIUX CTETMEHb  PACXOXKICHUS  MEXIY
TECOPETUUECKUM U AIMIUPUUYECKUM PACIIPEICTICHUSIMHU.

OTMeTHM B 3aKIIOYEHHUE, YTO YCICIIHOE HM3yYeHUE TUCIUIUIMHBI «BbIcmas
MaTeMaTHKay, MPUOOpeTeHne HEOOXOJUMBIX KOMIETEHLUH, YMEHMH M HaBBIKOB
BJAJICHUsT MaTeMAaTUYeCKUM ammapaTtoM TpedyeT OT CTYAE€HTOB  OOJIbLION
CaMOCTOSITeNIbHOM paboThl. OOpaTuTE BHUMaHHE, YTO KOJIMYECTBO YACOB, OTBOJIUMBIX
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Ha CaMOCTOSATCIbHYIO pa60Ty B COOTBETCTBHUH C y‘lC6HBIM IJIAHOM, PaBHO HJIM, KaK
IIpaBUJIo, OoJIBIIIe qaCoOB, OTBOJJMMBIX Ha BCC BUAbI Yy IUTOPHBIX 3aHSATUH.

10.MeTO)Il/I‘IeCKI/Ie PEKOMEHIANUN NJIA IIpernoaaBaTeIsd

[Ipexxne Bcero, ciaemyeT oOpaTUTh BHUMaHHE CTYJEHTOB HAa TO, YTO MHOTHE
pazziensl Kypea SIBISIIOTCA I HUX HOBBIMH, HE M3Y4YaBIIMMCS B TPOrpamMMe CpeaHen
mKoJbpl. OJHAKO OHM HE TPeOyHT KAaKOW-1M0O0 CHEIUaIbHOM (IOMOJHUTEIBHOM)
HNOJATOTOBKM M BIIOJIHE MOJKET OBITh YCIEIIHO HW3YYEHBI, €CIU CTYAEHThl OyIyT
[IOCEINATh 3aHATUS, CBOEBPEMEHHO BBINIOJIHATH JOMAIIHUE 3aJaHUS U IIOJIb30BATHCS
(mpu HEOOXOAMMOCTH) CHUCTEMOM IJIAHOBBIX KOHCYJIbTALMH B TEUEHUE Ka)KJA0I0O
cemecTpa. Bomenmme B Kypc MaTEMaTUKH Pa3/ieiibl SIBISAIOTCS KIACCUYECKUMHU, B TO
KE BpeMsA OHM IPAKTHYECKHM OPUEHTHUPOBAHBI, TaK KaK HMMEKT I[IUPOKOE
pacnpocTpaHeHue JUIsl PEIICHHs] pa3HOTo poJia 3a7a4y BHYTPU CAMOW MaTeMaTUKU U
NPUKIAAHBIX 3a7ad. WX ocBOeHME TMOMOXKET CTyJEHTaM JIOTUYECKU BEPHO,
apryMEHTUPOBAHO M SICHO CTPOUTH YCTHYIO U MUCbMEHHYIO p€Ub, YCIEIIHO IPUMEHATh
HAaKOILJIEHHbIE 3HAHUS B TPOPECCUOHAIBHOMN A TENbHOCTH.

Heobxoanmo ¢ camoro Hayasia 3aHATUNA PEKOMEHI0BaTh CTYACHTaM OCHOBHYIO
U JIOTIOJIHUTENIbHYIO JIUTEPATYPY, @ B KOHLE CEMECTpa JaTh CIUCOK BOIPOCOB IS
MOATOTOBKU K SK3aMEHY .

CooOpakeHust 1 peKOMEH1alluy, IPUBEACHHBIE B I1. 9 pabouell mporpamMmsl 115
CTYICHTOB, JOJDKHbI OBITb YETKO CQOPMYJUPOBAHbI U H3JI0XKEHbl HMEHHO
IPENOJAaBaTENEM Ha JICKIUAX, [IPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUsX.

W3noxkeHne  TEOPEeTHYECKOro  Marepuana  JIOJDKHO — CONPOBOXKAATHCS
WUTIOCTPATUBHBIMU IPUMEpPaMH, TIIATEIbHO OTOOpAaHHBIMU IMpEnojaBaTesieM Tak,
YTOOBI TEXHUUECKHE TPYAHOCTH U BBIKJIAIKHU MPU PEILICHUU 3a/1a4ll HE OTBJIECKAIU OT
[JIABHOTO: OCMBICIIEHUS UAEM M CYyTH HpUMeEHseMbIXx MetonoB. CrenyeT Bceraa
YKa3bpIBaTh MNPUMEPHI MPAKTHUECKOTO NMPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHUSIX
ypaBHEHUH U HOpMYI.

[IpakTrueckue 3aHATHS JOJKHBI ObITh OPraHW30BaHbl MPENOAABATEIEM TaKUM
o0pa3zoM, 4TOOBI OCTAaBAJIOCh BPEMSI HAa MEPUOJUYECKOE BBIMOJHEHUE CTYJECHTaMU
HEOOJIBIION CaMOCTOATENbHOM pPaboThl B ayAUTOPUU JUIsI TPOBEPKH YCBOCHHUS
M3JI0KEHHOTO MaTepuarna.

[IpenonaBarenp, BeaylIMil MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIaCOBBIBATH
y4eOHO — TeMAaTUYEeCKUH TUIaH 3aHATHI C JIEKTOPOM, HCIIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYECHUH.

[IpenonaBarento ciaeayeT J00MBATHCS CUCTEMAaTUUECKONW HEMPEPHIBHOM pabOThI
CTYJICHTOB B TEUEHHE CEMECTpa, HEOOXOIMMO BBISABIATH CHIIBHBIX CTYJIEHTOB U
NpUBJIEKaTh MX K Hay4yHOM padoTe, K y4acTHIO B Pa3HOrO poja OJUMIIHMAIAX U
KOHKYpCax.

CTyaeHT [OJDKEH OIllyuaTh 3auHTEPECOBAaHHOCTh  IpEnojaBaTesis B
JOCTH)KEHUH KOHEYHOTO pe3ysbTaTa: B MPUOOpPETEHUH OOYyYaroUMMHUCS MPOYHBIX
3HaHWUW, YMEHUN WM BIAJICHUs] HAKOTUICHHOW HMHQoOpMalued ajisa pelieHus 3aaad B
po¢eCCUOHATILHON JIEATEIIbHOCTH.
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CprKTypa u CoA€epKaHUuEC TUCHUIIJINHBI «BbIcIIasi MAaTeMaTHKA»

10 HAIPABJICHUIO TIOJITOTOBKH
15.03.01 MammHoCcTpOeHune

[Tpoduns noaroTOoBKM

MamuHbI ¥ TEXHOJIOTHH BbICOK03()()eKTUBHBIX NPOLEcCOB 00padoTKH

(bakanaBp)
ouHast hopMa oOydeHUs

Ilpunoscenue 1

« Buabl yueOHoii padoThl,
o g % ? BKJII0Yasi CAMOCTOATE/IbLHYIO Buasbl camocrosiTe/1bHOM padoThI DopMbI
n/n Paznen S X g padoTy CTYyIeHTOB, CTY/IEeHTOB aTTecTaluu
8 am 8 U TPYJI0EMKOCTh B 4acax
J | 11/C | 1a6 | CPC | KCP | K.P. | K.IL. [ PTP [ Pepepar | Kip | D | 3
IlepBrIii cemecTp

Beenenne. Pazgen 1. DjaeMeHTHI

JIMHEHHOi ajre0dpsl .

Martpuirsl u ONPECTUTENH.

Oneparuun HaJl MaTpHUIlaMHU.
11 TpancnioHMpoBaHHAs VManI/II_Ia. 1 1 2 2 4 +

Onpenenurend, WX CBOWCTBA U

BBIYHCJICHHSL.

Boioaua 3a0anuni__ PI'P No 1 no

JUHEUHOU _U_68eKMOPHOU_anzedpe u

AHATUMUYUECKOU 2e0MEeMPU,

OOpaTHass MaTpulla W alTOPUTM ee

BBIYMCJICHHS. Paur MaTPHIIHI.
1.2 | [IpuBenenue MaTpUIbI k| 1 2 2 2 4

JMarOHAJIbLHOMY WIIH

TpaneuueBUIHOMY BUAY. MarpuuHas




dbopMa 3ammMcH CHCTEMBI JHHEHHBIX
areOpanyecKux YpaBHEHHUH.

1.3

Pemenue CHUCTEM JIMHEHBIX
ypaBHeHuld ~ metonoM  Kpamepa,
METOI0M oOpatHoOIt MaTpUIIbI,
METOJIOM l"aycca. Teopema
Kponekepa — Kanemnu. Pemenue
MPOU3BOJBHBIX CHUCTEM  JIUHEHHBIX
ypaBHeHUI MeToJioM ["aycca.

1.4

Pa3znen 2. DiieMeHTbI BEKTOPHOM
aJre0psbl.

Jlunelinple onepauuu Haj
BEKTOpaMHU, UX CBOWCTBA. JInHelHas
3aBUCUMOCTb U HE3aBHCHUMOCTD
BEKTOPOB. bazuc cuctembl BEKTOPOB.
PaznoxeHnue BekTopa o 6asucy.
CkansgpHoe, BEKTOPHOE U CMELIaHHOE
MIPOU3BEJICHUS BEKTOPOB, UX
CBOMCTBA.

1.5

CxkansipHO€, BEKTOPHOE U CMEILIAHHOE
HpOI/ISBe)IeHI/Iﬂ BGKTOpOB, ux
CBOMCTBA.

1.6

JIuneiinple npoctpaHcTBa.  basuc.
CoOcTBEHHBIE 3HAYEHUs u
COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.
CamocrositenbHass padora Nel Ha
ceMHHape

1.7

Pazpen 3. Kpusbie BTOpOIro
nopsi/AKa. Dnuurc, napabora,
runepbosia,  MX  CBOWcTBAa U
ypaBHEHUS. ofmee  ypaBHEHHE
KpHUBOU BTOpOT'O opsiAKa.
IlpuBegeHne ypaBHEHUs  KPUBOMU
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BTOpPOI'O IOpAJKa K KaHOHHYCCKOMY

BUJLY.
IIpuem PT'P Ne 1

1.8

Pa3znen 4. KommiexkcHble 4yucaa U
MHOT04JIEHbI.

@opMmbl  3alKCH, OMNEpalud  Haj
KOMIUIEKCHBIMU yuciaaMu. Dopmyia
Myaspa. Paznoxxenune MHOrou1eHa Ha
MHOkUTeH. OCHOBHasi — Teopema
anreOpsl.

1.9

Pa3nes 5. DiaeMeHTHI
MaTeMaTH4YeCKOI0 aHAJIN3a
Yucnosas IIOCJIEI0BATEIIBHOCTD.
[Ipenen YHCIJIOBOU
IIOCJIEIOBATEILHOCTH U €r0 CBOMCTBA.
DyHKIHUA. IIpenen (GYyHKIMH.
OcHOBHBIE TEOpPEMBl O Mpezaenax
¢yskunu._Bbiiaya 3aganuii PI'P Ne
2 110 MATEMATHYECKOMY AHAJM3Y.

1.10

IlepBblil M BTOPOW 3aMedyaTEIbHBIC
npenensl. CpaBHeHHE OECKOHEUHO
ManbIX M OECKOHEYHO OOJNBIINX
BEJIMYMH. OKBUBAJICHTHbHIE
0ECKOHEUHO MaJIble BEJTMYMHBI.

10

1.11

HenpeprIBHOCTh QYHKIMI B TOUKE U
Ha TpoMexyTke, Touku pa3pbiBa
byHKIMM, WX KIaccuUKaius.
AcumnrToTsl rpaduka (QyHKIHH, HUX
KJ1acCU(pUKanus, yCIIOBUSA
CYLIECTBOBaHMS, METObI
HaXOXK/ICHHSL.

11

1.12

[IpousBoaHas byHKIHY.
['eomeTpuyeckuii U MeXaHUYECKUH
CMbICJI  mpou3BojHOW.  IlpaBuna

12
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muddepeHIIpoBaHUS U (HOPMYJIIBI
BBIYUCIICHHS TIPOM3BOIHBIX. Tabmuia
TIPOU3BOTHBIX OCHOBHBIX
AJIEMEHTAPHBIX (DYHKITHIA.

1.13

Huddepennman. IIpousBonnsie u
mddepeHmanpl BEICIIAX TOPSIKOB.
[TpubnuKeHHbIE  BBIYMCICHHUS  C
OMOIIbI0 AU¢dHEepeHITNAIOB.
CamocrositeibHass padora Ne2 Ha
ceMHHape

13

1.14

PackpeiTne HEONPEIEIECHHOCTEN
pas3IUnYHOro THUIA. ITpaBuno
Jlonurass.

14

1.15

®opmyna Teinopa. Paznoxenust
OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMH
o bopmye Makiopena.
[TpuOnm>keHHblE  BBIYMCIEHUS  C
nomoisio popmyssl Teitnopa.

15

1.16

OcHoBHbIE TEOPEMBI
T pepeHMaIbHOIO  UCUUCIIECHUS.
MOHOTOHHOCTB byHKIMH,
skcTpeMyMbl ~ HeoOxomumele — u
JOCTaTOYHBIC YCITOBHSI
MOHOTOHHOCTH, JIOKaJIbHOTO
AKCTpEMyMa. HccnenoBanue
BBIYKJIOCTH  Tpaduka  (QYHKIHUH.
Touku neperuda rpaduxa QyHKIHH.

16

1.17

O6mas cxema UCCIIEJOBaHMS
GYHKIIUM U NTOCTPOEHUS ee rpaduka.
CpoiicTBa (yHKIMH, HENpPEepHIBHBIX
Ha  orpeske. Hawubompmee u
HalMEHbIIIee 3HAa4eHUs1 (YHKIHUU Ha
OTpE3KE.

17
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CamocrositeibHass padora Ne3 Ha
ceMHUHape

1.18

O0630pHas JIeKIus

18

O0630pHOE PAKTUYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-20

Bcero yacoB o AucuuILInHE
B IIEPBOM ceMecTpe

36

36

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Paznen 6. DyHKIHA HECKOJIbKHUX
nepeMeHHbIX. [Ipenen u
HenpepbrIBHOCTh. OCHOBHBIE CBOICTBA
HenpepbIBHBIX  (yHKUUH. YacTHbIe
MPOU3BOJHBIE. [Tomubri
nuddepeHma. ITponsBoaHbIE
CIIO)KHOM  (YHKIMH  HECKOJIBKHUX
MEePEMEHHBIX

YactHele IIPOU3BOIHBIE "
muddepeHImanbl BHICIINX MOPSIKOB.
Teopema IlIBapua.

Boiiaua 3aganmii PP _Ne 3 mo
byHkuAM HECKOJbKHUX
nepeMeHHbIX

2.2

[Ipon3BogHass 1O  HANPABJICHMIO.
I'paguent. KacarenpHast K KpuBOM.
KacarenpHast INIOCKOCTh U HOpMaJb K
nosepxHoctu. Popmyia Tennopa.

2.3

DOkcTpeMyM  (QYHKIHH HECKOIBKHUX
nepeMeHHbIX.  HeoOxomammble  #
JIOCTAaTOYHBIE YCIOBHS IKCTPEMYyMa.

2.4

Pa3gen 7. HNuTerpajbHoe
HCYMCTICHHE
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[TepBoobOpasnas. HeomnpeneneHHbII
WHTErpaJl M ero cBoicTBa. Tabmuia

WHTErpaJioB oT OCHOBHBIX
JJeMeHTapHbIX  (QyHKIUHA. MeTon
HEIOCPEICTBEHHOT O
MHTETPUPOBAHUSI.

Boigaua 3aganuii PP Ne 4 mo
HHTErpaJJLHOMY MCYHUCICHHUIO

2.5

WNHTterpupoBanue c IIOMOIIBIO
3aMEHbl MEPEMEHHOH, MOJBEICHHEM
nonx 3Hak auddepennmana. Meron
WHTETPUPOBAHUS IO YACTSIM

2.6

WnuTerpupoBanue paloHaIbHBIX
NpoOeil HHTerpupoBaHUE HEKOTOPBIX
BUJIOB UPPALMOHATBHBIX ()YHKITHHA.

2.7

HNuTerpupoBanue
TPUTOHOMETPUUECKUX (PYHKITHH.

2.8

3ajaun, NPUBOJAIIME K TOHSATHIO
OIIPEIEIIEHHOTO UHTErpaa.
CaolicTBa OIIPEJETICHHOT O
MHTETpasa. CymectBoBaHue
epBOOOpPa3HOM HenpepbIBHON (PyHK-
nuu. @opmyna Herorona-JleiiOHuna.
3ameHa NIEPEMEHHON "
HHTCTPHUPOBAHUC 110 qacTsiaM B
OINPECIEHHOM MHTErpajie

2.9

[Tpunoxenus OITPENEITIEHHOTO
WHTErpajia B TEOMETPUU U MEXAaHUKE
(BpIUMCIIEHUE TUIOMIAJCH TIJIOCKUX

uryp).

2.10

[Tpunoxenus OIPENEITIEHHOTO
HUHTCT pana B FCOMeTpI/II/I U MCXAaHUKE
(BeIUKCIICHUE JUTMHBI KpHUBOH,
00BEMOB).

10
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211

HecoOcTBeHHbBIE UHTETPAIIBI IEPBOTO
U BTOPOT'O poJia, UX CBOMCTBA.
CamocrositeibHas padora Ne 4 Ha
ceMHUHape

11

2.12

3ajaun, MPUBOIAIIME K TMOHSITHIM
KpaTHBIX u KPUBOJIMHEHHBIX
WMHTETpajoB. JIBOMHOW H TPOMHOMU
WHTErpaJibl, ux CBOMCTBA.
Beruncnenue JOBOWHBIX HHTETPATIOB
CBEJICHUEM K IIOBTOPHBIM.

12

2.13

Pazgen 8. «YmncsoBbie U
(pyHKIHMOHAJIbHBIE pAAbD
UucnoBele psapl. CxonuMocTb U
cymma psna. Heobxonumoe yciosue
cxoauMocTu. JleWcTBus ¢ psagamu.
CaolicTBa YHCIIOBBIX pAIOB.
3HAKOMOIOXKHUTEIbHbIE PAIBL
I'apmonnueckuii  pan.  IIpusHaku
CpaBHEHHUS

Boinaua sapanmii PI'P Ne S mo
psiiamM

13

2.14

Hccnenosanue CXOIUMOCTH
MIOJIOKUTENBHBIX PSIOB: IPU3HAKU
HNanambepa, Komm, wuHTErpaabHbIi
npu3Hak Komm.

14

2.15

3Hakouepenyomuecs paasl. [IpusHak
JletitbHuma. AGCOMIOTHAST M YCIIOBHAS
CXO/IUMOCTh 3HAaKOIEPEMEHHBIX
psaaoB.  OOOOIIEHHbIE  TPU3HAKU
Janambepa u Komrn

15

2.16

CreneHHbple psAapl U WX CBOMCTBA.
Teopema AGensa. VuTepBan u paanyc
cxoaumocTtu. luddepennupoBanne u
MHTETPUPOBAHUE CTEIIEHHBIX PSIJIOB.

16

31



2.17

Pansr  Temnopa wu  MakiopeHa.
YcioBue paznokuMocTu (GyHKIUHU B
psan Teiopa

Paznoxxenne HEKOTOPHIX (YHKIHMHA B
pan Tennopa. [Ipumenenune
CTETNEHHBIX PSIOB B MPUOJIMKEHHBIX
BBIUHCIICHUSIX.

CamocrosiTesibHasi pabora Ne 6 Ha
ceMHHape

17

2.18

O0630pHast JeKIUs

18

O0630pHOE MPAKTHYECKOE 3aHSITHE

18

®opma aTTecTAIAN

19-21

Bcero yacoB nmo jucuMIJInHe
BO BTOPOM ceMecTpe.

36

36 72

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Pa3znen 9. O0bIKkHOBEHHbIE
aupdepeHunaTbHbIC YPABHEHUA
OCHOBHBIE TIOHATHS OOBIKHOBEHHBIX
TuQhepeHIaIbHbIX ypaBHEHUN
(1.y.) mepBoro mopsaka. 3agada
Komm, Teopema cyiiecTBOBaHUS H
€/IMHCTBEHHOCTH ee pereHus
[TonsiTust  o0mier0 ©W  YacTHOTO
pemieHuii, oOmEero W  YacTHOTO
UHTETpasIoB. ['eoMeTprUeCKuil CMBICI
oOmero uHTErpasa 1.y 1-ro mopsijka

3.2

Pemienne na.y. mepBoro mnopsiaka ¢
pa3lleICHHBIMU U Pa3esIOIINMUCS
MIEPEMEHHBIMU

Boiiaua 3aganuii PI'P_Ne 6 no 0.y.
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3.3

.OIHOPOHBIE N1.y. W NPUBOJAILIUECS
K HUM.

3.4

JIuneliHble 1.y. IEPBOro NOPSAIKA U
ypaBHeHus bepnyiuiu Meton
BapHUally IPOU3BOJIILHOU
MOCTOSIHHOM, METO/1 MPOU3BEICHUI
bepuymn.

3.5

Pemennie ypaBHeHMII B  TMOJHBIX
muddepeHmanax
CamocrositeibHasi padora Ne6 B
ayJIUTOPUM

3.6

Huddepennmanbpabie ypaBHEHUs
BEICIIUX  TOpsSAKOB.  OCHOBHBIC
nonstus. [locrtanoBka 3anaun Komy,
KpaeBou 3a/1a4u. YpaBHeHus,
JIOITyCKaroIue UHTETPUPOBAHUE
METOIOM TOHFKEHHSI TOPSIIKA

3.7

WuTerpupoBanue A.y. N —T0 NOpsAKa.
METOJIOM MOHMKEHHUSI TOPsJIKA

3.8

JIuneliHbIE ONHOPOIHBIE A.y. N —TO
nopsinka. Teopema o0  CTpyKType
o01wero peuieHus JIMHENHBIX
OJHOPOJHBIX J.y. N -TO MOpsAAKA.
ITocTpoenue (byHIaMeHTaIbHON
CHUCTEMBI PEIICHUN JUIsl ypaBHEHUH C
HNOCTOSIHHBIMU K03 urmeHnramu.
XapaKkTepUCTHYECKOE YPABHEHHE.

3.9

Pemienue JnMHENHBIX OJHOPOAHBIX
A.y. N —TO mopsigka ¢ NOCTOSIHHBIMH
kodpduimenTamu. Bua  4acTHBIX
pELIeHU OJTHOPOJHOTO YPaBHEHUS B
3aBUCHMOCTH  OT BHMJA  KOpHEH
XapaKTEPUCTUYECKOTO YPABHEHUS
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3.10

JInHeliHbIE HEOAHOPOAHBIE 1.y. N-TO
nopsaka. Teopema o0 CTpPYKType
obmero pemenus. Meton monbopa
YaCTHOTO PEIICHUs [JIs Pa3IMYHBIX
CIEIMAJIbHBIX BUJOB IIPAaBOM YaCTH.

10

3.11

Pemienue JMHEHHBIX HEOJTHOPOIAHBIX
A.y. N-TO mopsiaka ¢ HOCTOSHHBIMH
Ko3(puIMEeHTaMu C UCIIOIB30BAaHUEM
METO/1a 0J00pa YaCTHOI'O PELIEHUSI.

11

3.12

JluHeiiHble ~ HEOMHOPOAHBIE Y.
BTOPOTO TMOPSAKA C TOCTOSHHBIMH
kod(uimeHTaMu ¢ MPOU3BOJIBLHOMN
HEIIPEPBIBHOW  NIPABOM  4YAaCThIO.
Meton BapuanuMyd  TPOU3BOJIBHBIX
MOCTOSTHHBIX

CamocrositeibHass padora Ne 7 B
ayIuTopun

12

3.13

KpaeBble  3amaum. 3amaun  Ha
COOCTBEHHBIE 3HAYEHUS

13

3.14

Juddepenumanbaple ypaBHEHHUS C
NEPEeMEHHbIMH  KO3(dUlIeHTaMU.
YpaBHeHuE Olinepa.
WHTerpupoBanue METOJIOM
CTEIIEHHBIX PSAJOB.

14

3.15

[IpuMeHeHre CTENeHHBIX pAIOB C
HEOIpeAeICHHBIMU
koadp¢unmentamu, psga Teiinmopa K
MHTETPUPOBAHUIO a.y. c
nepeMeHHbIMH K03 puimeHTaMu

15

3.16

Cuctembl 0OBIKHOBEHHBIX U hepeH-
HUAIBHBIX ypaBHEHUH. (OCHOBHBIE
NOHATHs. PeleHne  HOpManbHBIX
CUCTEM JIMHENHBIX

16

34



QG epeHIaIbHbIX ypaBHEHUI
METOJIOM MCKITIOUCHHSL.

3.17

Pemienne JnMHENHBIX OJHOPOAHBIX
CHUCTEM nuddepeHITnaTbHBIX
ypaBHEHUI METOZ0M Ditnepa.
BekoBoe ypaBHeHHE

17

3.18

O0630pHOE MPAKTHUYECKOE 3aHATHE T10
nuddepeHIATbHBIM YPaBHEHUSIM

18

(Dopma ammecmauuu

19-20

Bcero yacoB nmo jucuMIInHe
B TpeTbeM ceMecTpe.

18 | 18 36

PI'P

cam
paod

YeTBepThlil cCEMeCTP

41

Paszpnen 11. Teopus BeposiTHOCTEH
BBenenue. DiieMeHTHI
KOMOWHATOPUKH.

Boiiava 3aganusg PI'P Ne 7 mo
TEOPHH BEPOSITHOCTEM

4.2

OcHOBHBIC ITOHATHS TEOPUHU
BeposaTHOCTeH. CiyyaiiHble cOObITHS,
1504 THUIIBL. Knaccmueckoe u
CTaTUCTHYECKOE ompeIeIeHUs
BEPOSITHOCTH, X CBOIICTBA.
HenocpencrBenublii OACYET
BEPOSITHOCTH Ha OCHOBEC
KJIACCHYECKOTO OTIpEeICTICHUSI.
I'eomerpuueckas BEPOSITHOCTb.
3amaua broddona.

4.3

Anrebpa coObITHIl. 3aBUCHUMBIE U
HE3aBHCUMBIE COOBITHS. Y CIIOBHAS
BEPOSATHOCTb. (OCHOBHBIE TEOPEMBI
TEOPUHU BEPOSITHOCTEM.
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4.4

dopMmyna IOJIHOW  BEPOATHOCTH.
dopmyibl beiteca.

4.5

®opmyna bepHyM, JOKalbHAas U
MHTErpasibHas TeopeMsl Jlamnaca.

4.6

CinyvaiiHble BEJIMYMUHBI, WX THIIHI,
MOHATUE  3aKOHA  PACIpPENEIICHUS
ciayyailHOM BenuuuHbL. (OCHOBHBIE
3aKOHBI PACIIPEICIICHUS JUCKPETHON
CIIy4aitHOMN BEJIMYMHBI
(TrunepreoMeTpUIecKHii,
OMHOMUATBHBIN, pacrpeneneHie
ITyaccona).

4.7

Hucnossle XapaKTEPUCTUKU
JUCKPETHBIX CIy4YalHbIX BEJIMYHH.
Maremaruueckoe — OXHIAHUE U
JUCIIEPCUS CIy4YalHBIX BEJIWYMH, UX
BEPOSITHOCTHBIN CMBICII K CBOWCTBA.

4.8

HenpepriBHas ciyualiHas BENMUYMHA.
WNHuTterpanbHas byHKIUSA
pacupeneneHus. IInoTHOCTH
BEPOSITHOCTEH. Maremarnueckoe
0’KHMJIaHHE u qucrepcus
HENPEPHIBHOW CIIYYalHON BEJIMYHHBI.

4.9

OcCHOBHBIE 3aKOHBI PaCIpPEIEICHUS
HENPEPBIBHBIX CIy4YailHBIX BEITUYHH
(paBHOMEPHBIH, [IOKa3aTeJIbHBIN,
HOpPMaJIbHBIN).

CamocrositeibHas padora Ne 9 Ha
ceMHHape

4.10

[IpenenvHble  TEOpEMBI  TEOPUH
BeposaTHocTel. Teopema YeOblmiena.
Teopema bepnymnu. LleHTpanbHas
npejenbHasi TeopeMa.

10
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Pasznen 12. MaTtemaTHueckas
CTATHCTHKA

Ocnosnble 3a0a4u Mmamemamu4eckou
cmamucmuxu. Bulbopounsiii memoo.
TI'enepanvhnas COBOKYNHOCHb u
8blO0OpKa. Tunwt 8b100POK.
Cmamucmuyeckoe  pacnpeoenenue
8b100pKUL. Ilocmpoenue
IMARUPUYECKOU @dyHryuu
pacnpeodeiieHust 6blOOPKU, NOAUSOHA U
2UCmozpammol OMHOCUMENbHBIX
yacmom.

Boigaua 3aganusa _ PI'P Ne 8 mo
MATEMATHYECKOH CTATHCTHKE

11

4.12

Toueunvie oyenku napamempos
pacnpedenenus. Hecmewennvie,
aghghexmuenvie u cocmosmenbHvle
oyeHnxu. Buibopounas cpeouss.
Bwibopounas u ucnpasenennas
oucnepcuu. Ynpowennvle memoosi
pacuema cmamucmuieckux
Xapakmepucmux 6b100pKu

12

4.13

Humepsanvhule OYEeHKU.
Hosepumenvuoiti  unmepsan 0
MAMeMamuyecko20 O0XCUOAHUA Npu
U36€CMHOM cpeoHem
K8AOpamu4eckomM OmKIOHeHUU.

13

4.14

Pacnpeoenenue Cmobrooenma.
Jlosepumenvroiti  unmepsan  0ns
8b100POYHOL cpeoHeii npu
Heu38eCmHoM cpeoHem
K8a0pamu4eckom OMKJIOHEeHUU.
Cryuaii manou 8b160pKu

14
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4.15

npagoonooodus
CMAmMuUCmuyecKux aunomes.
Tonsmus CMamucmuyecKou
aunomesvl (NPOCMOU U  CILONCHOU),
HY1e801 u KOHKYpupytoujeu
eunomesvl, OWUOOK  Nepeoco U
8MOP0O20 pooa, YPOGHS 3HAUUMOCU,
CMAMUCMuYecKo2o Kpumepus,
Kpumuyeckou oobaracmu, ooracmu
npunamus cunomesvl. Kpumepuii y?
Hupcona. Ilposepxa eunomesvl o0
HOPMAbHOM 3aKOHe pacnpeoesietusl.

Ilposepxa

15

4.16

Dnemenmvl  KOPPeIAYUOHHO20 U
peapeccuoHHo20 ananusa.
Onpedenenue napamempos JTUHeUHOU
CPeOHeK8a0pamu4ecKoll  pezpeccuu
MemoO0OM HAUMEHbUUUX KBAOPAMO8.

16

4.17

Onpeodenenue 8b100POYHBLX
Ko3ghuyuenmos  koppenayuu - u
peepeccuu, Memoouxka NnoCmMpoeHus
JUHEUHOU  CPeOHeK8aopamuieckol
peepeccuu

CamocrositenbHas padora Ne 10 Ha
ceMHHape

17

4.18

O0630pHast JeKIUs

SN

18

0O030pHOE MPAKTUYECKOE 3aHATHE

18

@0pM(1 ammecmauuu

19-21

Bcero yacos nmo fucuMIJInHe B
4YeTBEPTOM ceMecTpe

36

36

72

PI'P

cam
pa6

Bcero yacoB mo JUCHMILINHE HA
MepBOM H BTOPOM Kypcax

126

126

252

PI'P

10
cam
pad
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AHHOTAUMS MPOrpaMMBbl JHCHHUILIMHBI «BbIciass MaTeMaTHKa»
HaIpaBJIEHUE MOJATOTOBKU
15.03.01 «MamuHOCTpOEHHE»
[Tpoduinp moaArOTOBKH
«MaluHbI U TeXHOJIOTHH BbICOK03()(eKTUBHBIX POLECCOB 00PAOOTKID)

1. Hean u 321244 TUCUMILTHHBI

K ocHOBHBIM messiM OCBOCHHS AUCHMIUIMHBI «BpICIIas MaremaThka
OTHOCATCS:

- BOCIIUTAHUE Y CTYJIEHTOB OOIIEH MaTEMAaTUYECKOM KYJIbTYPHI;

- MpuOOpEeTEeHUE CTYJEHTAMHU IIMPOKOTO Kpyra MaTEeMaTHYECKUX 3HAHUH,
YMEHUH U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HMHAYKTMBHOMY M JIE€TyKTUBHOMY
MBIIIUJICHUIO HApSIy C Pa3BUTUEM MaTEMaTUYECKOW UHTYUIIUY;

- YMEHHE CTYJCHTaMHU pPa3BUBATh HABBIKA CAMOCTOSITEJIHLHOTO H3yUYCHHS
y4eOHOM M Hay4dHOW JUTEpaTyphl, COJACpKAICH MaTeMaTUYECKUE CBEJCHUS U
pE3yNbTaThI;

- ¢opmupoBaHue Yy CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIHH,
COOTBETCTBYIOIIMX €ro HAMpaBJICHUIO TMOJTOTOBKU W 00ECIEYMBAIOIINX €0
KOHKYPEHTOCIOCOOHOCTh Ha PhIHKE TpyAa.

K ocHOBHBIM 3amadyaM OCBOCHUS NHUCHUIUIMHBI «BbICIIasg MaTeMaTHKa»
OTHOCSITCSI:

- OCBOGHHUE CTYJI€HTaMH OCHOBHBIX MOHSTUN, METOJOB, (HOPMHUPYIOIIUX
OOIIyI0 MaTeMaTHYECKYIO MOJTOTOBKY, HEOOXOAUMYIO ISl YCIEUTHOTO PEeIIeHUS
MPUKIIAJIHBIX 33]1a4;

- TOATOTOBKY CTYJIIEHTOB K JIESITEJIBbHOCTH B  COOTBETCTBHH C
KBaJTU(UKAIIMOHHON XapaKTepUCTUKON OakajaBpa IO HAMpaBJIECHUIO, B TOM UYHUCIIEC
dbopMupoBaHUE YMEHUN HCMOJb30BATh OCBOCHHBIE MAaTeMaTHYECKUE METOAbl B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

2. Mecro aucuuniannsl B cTpykrype OOII

JucnunnnHa «Beiciiasg MmaTeMaTHKa» OTHOCUTCS K 0a30Boi yactu 0jioka b1.
Ee uzyuenue obecneunBaetr uzyueHue cienyroumx gucuuriand OOIT:

B 6a30601i vacmu:

- (hu3MKa B MPOU3BOACTBEHHBIX U TEXHOJIOTUYECKUX MPOIIECCaX;

- OCHOBBI IPOTPAMMHUPOBAHUS U AITOPUTMHU3ALMU B MAIIMHOCTPOEHUH;

- TEOpPETHYECKAsI MEXAHHKA;

- OCHOBBI MAaTEMAaTHYECKOI0 MOJEIUPOBAHNS TEXHOJIOTHYECKUX MPOLECCOB,;
- OCHOBBI TEOPETHYECKUX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHMI;

- TUAPONTHEBMOABTOMATHKA U TUAPOIPUBOI;

- BJIEKTPOTEXHUYECKHUE OCHOBBI MAIIMHOCTPOUTENBHBIX TEXHOJIOTUH;

- CONIPOTHUBIIEHUE MAaTEPUAJIOB;

- TEOpHs MAIlIMH U MEXaHU3MOB;

- SKOHOMHKA U YIIPaBJICHUE MAIIMHOCTPOUTEIbHBIM MPOU3BOJICTBOM;
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B sapuamuenoii uacmu:

- OCHOBBI TEOPUH PE3aHUsI, CTAHKH U WHCTPYMEHT;

- METPOJIOTHYecKoe 00ecreueHrne KayecTBa MpoIyKIuu;

- CTaHAapTU3auUs U cepTUUKALIMS TPOU3BOICTBA HOBOM MPOAYKIIUY;
B oucyunaunax no evibopy cmyoenma:

- HaJIS)KHOCTh U TUArHOCTHKA TEXHOJOTUYECKUX CUCTEM,

- OCHOBBI ITIPOTPaMMUPOBAHUS CTAHKOB U yCTaHOBOK ¢ YUI1Y;

- CAIIP TexHOIOTMYECKHUX MPOILIECCOB 0OPAOOTKHU.

3. TpeOoBaHusA K pe3yJibTaTaM O0CBOCHMS JUCUUIINHBI

B pesynbrare nuzyueHus TUCHUIUIMHBI « BpIciias MaTremMaTuka JOJKHBI ObITh
JIOCTUTHYTHI CIICYIONINE Pe3yJIbTaThl Kak 3Tan (hOPMUPOBAHUS COOTBETCTBYIOIINX
KOMIIETEHIIUM:

3HATDb:

- OCHOBHBIE aHAJTMTUYECKUE METO/IbI IUHEUHOM anreOpbl, MaTEMaTUYECKOTO
aHanuza, Teopuu AU EepeHIINaATbHBIX YpaBHEHHUM, TEOPUU BEPOSTHOCTEH U
MaTeMaTUYECKOW CTAaTUCTUKH, HEOOXOIMMBIC NJIs pElIeHUs MNPUKIAJAHBIX 3a/1ad
MAIIMHOCTPOUTEIBHOTO MMPOU3BOJICTBA;

yMeTh:

- TPUMEHATh AaHAJUTUYECKUE METOJbl MaTeMaTHKU MJis1 pa3paboTKu
MaTEMaTUYECKUX MOJICJIEW MAIIMHOCTPOUTEILHBIX IPOU3BOJICTB U U3JICIIUN;

BJIa/1€Th:

OCHOBHBIMH QHAJTUTHYCCKHUMHU M YHUCJICHHBIMH METOJAMH Il pa3paboTKh
MaTEMaTUYECKUX MOJEIIE MallIMHOCTPOUTEIbHBIX H3IEIUN U TEXHOJOTHYECKUX
MPOIIECCOB.

4. O0beM IMCUUIIMHBI M BUbI Y4eOHOH padoThl

Bun yueOHOI paOoThI Beero Cemectp
4yacoB 1 2 3 4
OO6mast TPyJI0EMKOCTh 504 144 144 72 144
AyaAUTOpHBIE 3aHATHUSA 252 72 72 36 72
(Bcero)
B Tom yucie
Jlexiu 126 36 36 18 36
[TpakTuueckue 3aHATUS 126 36 36 18 36
JlaGopaTopHbIe 3aHATUS HET - - - -
CamocrosiTenpHas paboTa 252 72 72 36 72
KypcoBast pabota HET - - - -
KypcoBoii npoekt HET - - - -
Bun npomexxyTouHoun DK3aMEH | DK3aMEH | 3a4€T | DK3aMEH
aTTeCTaIluu




[Tpunoxenue 2

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXIEHUE BBICILIEI'O OBPASOBAHUS

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hanpasnenune noarotoBku
15.03.01 MAIIMHOCTPOEHHUE

[Tpoduns moaroTOBKM
MamuHbI ¥ TEXHOJOTUH BbICOK03()(EeKTUBHBIX MPOLECCOB 00padoTKH

dopma 00yUeHHUs: OUHAsS

Ka(bezma MAaTCMATUKH

®OH/
OLIEHOYHLIX CPEJCTB

MO JUCHUILIMHE

Boiciasg MmareMaTuka

Cocras: 1. MacmopT (poHIA OLIEHOYHBIX CPEICTB
2. Onucanme OLEHOYHBIX CPEICTB:
- DK3aMeHAIIHOHHbIE ONJIEThI
- KommuiekThI 3a1aHui 1)1 KOHTPOJIBHBIX PadoT
- Kommiiexkt Bonpocos
- KommuiekT 3a1aHuii 11 BHINOJIHEHUS pacuyeTHO-Tpaduueckux pador

CocTraBuTEIb:
no1l., k.¢.-m.H. Koran E.A.

Mocksa, 2020 rox



Tabnuua 1

MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLMA

«BpIcIIasi MATEMATHKA)

®I'OC BO 15.03.01 «MammuHoCTpOEeHHe»
[Tpoduns moaroroBku «MalIMHBI U TEXHOJIOTHH BBICOK03()(PeKTHBHBIX MPOLECCOB 00PAOOTKI

B nporuiecce ocBoeHUS JaHHOM THMCHUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCT

HPYET CIEAYIOINE 001menpodeccCHOHAIbLHbIC KOMIIETCHIMH!

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenn ypoBHeit
NHAEKC | @OPMYJIMPOBKA (¢opMupoBaHHus | OLIEHOYHOIO OCBOCHHUS KOMIIETCHIM I
KOMIIeTeHIN I cpeacrBa*®

OIIK-1 YMeHHeM UCTIOIb30BaATh | 3HATH: JIeKI U, YO ba3oBblii ypoBeHb
OCHOBHBIE 3aKOHBI | - TEOPETUYECKHE OCHOBBI camoctosTenbHas | KP -BIIaZIceT HaBbIKAMU PabOThI
€CTECTBEHHO-HAYUYHBIX | MCIIOJIb30BAHUS MaTeMaTHYECKUX | pabora, PI'P C OCHOBHBIMU TIOHSATUSAMH U
JUCUUILIIUH B | METOJIOB 00OECIEYeHHs KaueCTBa | CEMUHAPCKUE T METOJaMH B pAMKax
npodeccuoHanbHOM MPOJYKIMH MAIIUHOCTPOEHUS; 3aHSTHUS Ob JUCITUTITUHBI,
JESATEIILHOCTH, - criocoObl cO0pa U MHTEPIIPETALUU
NPUMEHSITh METO/Ibl | SKCIIEPUMEHTAIbHOTO MaTepuaa; IToBbIICHHBIN YPOBEHD
MaTEMaTHYECKOT O - OCHOBHBIE 3aKOHBI €CTECTBEHHO- -CBOOO/IHO BIIAJICET
aHaiu3a U | HAyYHBIX JUCLHUILINH; MaTeMaTH4YeCKUMHU
MOJIEJITUPOBaHUS, - CUCTEMY OpraHM3aluu METOAaMH M MPUHIUIAMHU
TEOPETUYECKOTO U | MEPOIPUSITUH IO YITYUILIEHUIO puoOpeTeHus,
AKCIEPUMEHTAIBHOTO KauecTBa. HCII0JIb30BaHUS u
HCCIIEI0OBaHUS OOHOBJIIEHUS 0omee

Ymern: rI1yOOKUX

- TBOPUYECKU IPUMEHSITh
TEOPETUYECKHUE 3HAHUS JUISI
pelleHns] HHKEHEePHBIX 3a7ad,
IIpelyCMaTPUBAOLINX
OpraHu3alUIo U IPOBECHUE
HAYyYHBIX MCCIEA0BAaHUN U

MaTeMaTHUCCKUX 3HAHUI;
-BJIa/ICET Pa3IMYHBIMU
crocobamu cbopa,
00pabOTKU U IPUMEHEHHS
MaTeMaTU4eCKOM
uH(pOpMaIHH;
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CTaTUCTHUYECKOTO aHAIIN3a
nHpopmanuu;

- TPOBOAMTH PAOOTHI MO
MaTeMaTHYECKOMY aHAIH3Y
napaMeTpoB KayecTBa MPOAYKIIUH
MAaIIMHOCTPOCHNUS;

- UCTIOJIH30BATh OCHOBHBIEC 3aKOHBI
€CTECTBEHHO-HAYYHBIX AUCIHUIUINH
B IpOodeCCHOHATIBHOMI
JeATENILHOCTH;

- AHAJTM3UPOBATH U MCIIOJIB30BAThH
METOJIbI 1

CpencTBa W3MEPEHMM s
KOHTPOJISL M yIIPABJICHUS
TOYHOCTBIO TPOLIECCOB
U3TOTOBJICHHS MAIIHH.

Baajgers:

- OCHOBAMHU TE€OPUU BEPOSATHOCTU U
MaTEMaTUYECKON CTaTUCTUKH;
- MCETOJaMH CTaTUCTHYECKOI'O
aHanu3a uHdopMaiuy;

- METOJaMH CTaTUCTHYECKOI'O
MOJIEJIMPOBAHUS U YIIPABICHUS
TOYHOCTHIO 0OPaOOTKH U
OCYIIECTBIICHUSI TEXHUYECKOTO
KOHTpOJIS;

- METOJaMH U CPEICTBAMHU
TEOPETUYECKOI0 U
OKCIICPUMCHTAJIBHOT'O
MCCJIEJOBAHMSI IIPOLIECCOB
MIPOU3BOCTBA IPOAYKIUHA
MAaIIMHOCTPOEHHUSI.
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**. CokparieHust HopM OIIEHOYHBIX CPEICTB CM. B Tabmuie 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«BpIcHIasi MATEMATHKA»

Tabmuma 2
HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakTepucTuka OleHOYHOTO
OLICHOYHOI'O OLICHOYHOT'O CPEJICTBA
/1 cpencTaa
CpEeACTBA B ®OC
1 | KoarponbHas CpenctBo npoBepku yMEHUH npumeHATh | Komriekt
(camocTosiTenbHAsA) | MOJYYEHHbIC 3HAHMS I PEIICHUS 3a/lady | KOHTPOJIbHBIX
pab6ora, (KP) ONpEeNIEHHOr0 THMa 1O TeMe WIW | 3aJaHuil Mo
pazneny BapuaHTaM

2 | PacuertHo-
rpaduyueckas
pabora, (PI'P)

CpencTBo MPOBEPKH YMEHMH NMPUMEHSThH
MOJIYYCHHBIC 3HaHUA 10 3apaHce
OIpPENICTIEHHOW METOAMKE ISl PELICHMs
3a/a4 WM 33JaHUM 1[I0 MOAYJIO WIH
JMCLHUIUIMHE B LIEJOM.

KomiiekT 3amanuii
JUUISL BBITTIOJTHEHUS
pacyeTHo-
rpaduyueckoit paboThI

YceTHBI onpoc

CpencTtBo KOHTPOJIS,, OPraHU30BaHHOE KaK

Bomnpocsl no

cobecenoBaHue, conenuaibpHas Oecema II€Oaroru4eckoro TCMaM/paS,Z[eJIaM
(YO) paboTHHKAa ¢ OOyYarOIIMMCS HAa TEMBbI, | JUCLHILIIMHBI
3 CBSI3aHHBIE C M3y4aeMOW AMCLUMILTUHOU, U
paccyMTaHHOE Ha BBIICHEHHE o00beMa
3HAHUU oOyuJaromerocs o
OTIpeNIeJICHHOMY pa3fielly, TeMe, podieme
U T.0L.
Tecr, (T) Cucrema CTaHIapTU3UPOBAHHBIX 3a1aHuil, | POHI TECTOBBIX
MO3BOJISIOIIAS 3a1aHUI
4 aBTOMATH3UPOB
aTh MPOLIEYPY U3MEPEHHSI YPOBHS 3HAHUI
U YMEHUH 00yyarouierocs.
5 | Ox3amenanuonnbie | CpecTBO TPOBEPKM 3HAHWM, YMEHHH, | DK3aMeHallnOHHbIE
ounets! (Ob) HaBbIKOB. MoOeT BKIIIOYaTh KOMIUIEKC | OMJIETHI.
TEOPETUUECKUX BOIIPOCOB, 3anay, | [llkana oneHuBaHus U
MPAKTUYECKUX 3aJaHHI. npoueaypa
MPUMEHEHHUS.
[TpomexyTouHas Ok3ameH (O ) 1) yctro (V)
attecranus (ITA) 3auer (3) 2) nucemenHo (I1)
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O(l)opM.nelme H OIMUCAHME OLICHOYHBIX CPEACTB

1. dopma npoMe:KyTOYHOM aTTECTAIUN: IK3AMEH.
IK3aMEeHALUOHHBbIE OMJIEThI

1.1. Haznauenue: Mcnonb3yroTes J1s IpOBEIeHUs MPoMexyTouHoi arrectauuu (ITA) mo
mucnuiuinbe "Beicias MareMaTuka'.
1.2. PermameHT 3K3aMeHa: - BpeMst Ha TOITOTOBKY T€3UCOB OTBETOB - 10 45 MUH.
- Cnoco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. [llkana olleHUBaHUS:
"OTan4YHO'"- eciaM CTYACHT TIyOOKO M IMPOYHO OCBOWJI BECh MaTepuajl MpPOTpaMMbl OOY4YEHUS,
HCYEpIBIBAIOIIIE, 1I0CJIEI0BATENBHO, TPAMOTHO U JIOTUYECKU CTPOMHO €r0 U3JIaraeT, He 3aTpyAHsIeTCs
C OTBETOM IIpH M3MEHEHHMM 3aJlaHusl, CBOOOJHO CIpaBisieTCd C 3aJadyaMd M TMPaKTUYECKUMU
3aIaHUSIMU, TIPABUJIBHO 0OOCHOBBIBAET MIPUHSTHIC PEIICHUS.
"Xopowmo"- ecnu CTyACHT TBEPAO 3HAET MPOTPAMMHBIA MaTepuai, PaMOTHO U IO CYIIECTBY €ro
U3JIaraeT, He JOMyCKaeT CyIIeCTBEHHbIX HETOYHOCTEN B OTBETE HAa BOIIPOC, BJIAJEET HEOOXOJUMBIMU
YMEHHSIMH U HaBBIKAMU TPU BBIMOJIHEHUH MTPAKTUUYECKUX 3aaHHH.
"Y10B/I€TBOPUTEIBHO' - €CJIM CTY/IEHT OCBOUJ TOJIBKO OCHOBHOW Marepuall IpOrpaMMbl, HO HE
3HAaeT OTHENIBHBIX TEeM, JOMYCKAaeT HETOYHOCTH, HEJOCTaTOYHO IMpaBWIbHBIE (DOPMYIHUPOBKH,
HapyIaeT NoCIe0BaTEIbHOCTD U3JI0KEHHS MPOrPAaMMHOI0 MaTEepHaia U UCIIBITHIBAET 3aTPYTHCHUS
B BBITIOJTHEHUH NMPAKTUYECKUX 3a/IaHUM.
"Hey10B/1eTBOPUTEJIBHO'" - €CIM CTYJEHT HE 3HAeT 3HAUUTENbHOM 4YacTh MPOrpaMMHOIO
MaTepuaia, 10ImycKaeT cepbE3Hble OMUOKHU, C OOIBIIMMU 3aTPYTHEHUSMU BBIMIOIHIET IPAKTUYECKUE
3aJlaHusl.

Kaxxnoe 3amanue sx3aMeHaIIMOHHOTO OujieTa OlleHUBaeTcs OTAeabHO0. O01el oleHKon
SIBJIETCS CpPEJHEE 3HAUEHHE, OKPYTJIEHHOE J0 LEJIOr0 3HAYEHMUSL.
1.4. KoMIJIeKThI 9K3aMEHAIIMOHHBIX OMUJIETOB BKIIIOUAET IO Kaxaomy pazaeny 25-30 6uieroB
(XpaHsTCsl B LIEHTPE MaTeMaTH4YeCKOro 00pa3oBaHusl).

2. ®opMa NpoOMe:KYTOYHOI aTTecTalMM: 3a4eT.

IIkana oueHNBAHUA .

1. 3aurteHo - CTyJeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHH, HABBIKOB IIPUBEIEHHBIM
B Ta0IuIax TMoKa3aTelsM, OIMEepUpyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMH, HaBBIKAMH,
HpI/IMeHﬂeT nx B chyaum{x HOBI)IIHGHHOI\/'I CJIOKHOCTU. HpI/I 3TOM MOFYT 6BITI> I[OHYHICHBI
HE3HAYUTENbHbIE OIINOKH, HETOYHOCTH, 3aTPyAHEHUS MPH aHAIMTUYECKUX OMepalusix, mepeHoce
3HaHI/II\/'I nu YMGHI/Iﬁ Ha HOBBIC, HGCTaH)IapTHI)IG CI/ITyaHI/II/I.

2. He 3auTeHo - CTyZAEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB
MPUBEJACHHBIM B TaOJNHIIAX IOKA3aTelsiM, TOMYCKalOTCA 3HAYMTEIbHBIC OIIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB 110 PsAly IOKA3aTeNed, CTYICHT UCIIBIThIBAET 3HAYNTEIbHBIC
3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSMU U YMEHUSMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALUU.
TI/IHOBbIe BapHaHTbl 6I/IJICTOB I[pl/lJIaFalOTCﬂ.
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MMHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHUSA
POCCHUMCKOU ®EJIEPALITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJI)KETHOE OEPA30BATEJIbHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DakynpTeT 0a30BBIX KOMIIETCHIIHH, kadenpa «MaremaTnka
HJucnunnuna «Breicmias maTteMaTuka»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu u UX CBOMCTBA.
2. YwucnoBas MOCIIEOBATENLHOCTD U €€ mpeel.
12 -1 2
3. Pemuts maTpuuHoe ypaBHeHHE XB=A,ecau A= (2 J, B =( 0 J .
4. Haiitu yron mexay BeKTopaMu a = (1,-2,-2) b= (2,0,1).
2
5. Haiitu npou3BoaHy0 QYHKINU, 33 JaHHON TapaMETPUUECKU X = . tt3 , Y= 12tt3 .
+ +
6. Haiitu npenen pyHKIIUN lim YX 22X
x»>-1  x+1

7. Haiigure skcTpeMyMbl QyHKIMU Y = X* —2X2,

YTBepxkaeHo Ha 3aceaannn kKadenpsl «Marematuka» «_20 » uronst 2020 r., mporokos Ne 11

3aB. kadeapoii I'.C. Xyxkona / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPABOBAHU A
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUSA
«MOCKOBCKHWM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

daxynbTeT 6a30BBIX KOMIICTCHIHH, kadenpa «MaTeMaTHKay
HucuumnHa —«Bplcnias MaTeMaTHKa
Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

JIuneitHast komOuHaIMs BeKTopoB. basuc. KoopauHatel BekTopa.

Huddepenumpyemocts, nuddepeHiman, reomeTpudeckuii cMpica auddepeHimana.

X +2X%, =-1

2% —3X, =12°

[Tokazate, uto BekTOophl M =(L-1,2), n=(2,0,3), p=(-2-L1) oOpa3yroT Oa3uc B MPOCTPAHCTRBE.

[Ipsmas |, mpoxoauT yepes TOUKy A(4;5) mapajuiesibHO BeKTopy q = (13). [Ipsmad 1, nmpoxoaut

yepes TOUKy B(6;4) NEpIEeHAUKYISPHO BEKTOPY N = (-2,3). HailTu ToOuKy nepeceueHus npsiMblX.
2n-1 22n

Pemmts CUCTCMY MCTOAOM 06paTHOI7I MaTpUulbl {

agkr w dDE

6. BpruncnauTh npenen nociieqoBaTeNbHOCTH  lim

n—oo

7. Haiigute skcTpeMmyM GYHKIHE Y = VX +/6—X.

22n+l + 52n+2

VYTBep:keHo Ha 3acenanuu Kadeapsl «Matemaruka» « 20 » utonsa 2020 r., mpotokon Ne 11

3aB. kadeapoii I'.C. XykoBa / /
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MMHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHU A
POCCHUMCKOU ®EJJEPALITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJI)KETHOE OEPA30BATEJIbHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DakynpTeT 0a30BBIX KOMIIETCHIIHH, kadenpa «MaremaTnka
HJucnunnuna «Breicimias MmaTteMaTuka»
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN OmjieT Ne 1

1. IlepBooOpa3zHas, HeolpeaeaeHHbIH HHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

dx
4/5—x ++/5—x '

2. BbrluncnuTh HeolpeieaeHHbINH HHTErpaj I

7.6
3. BHMHUCIUTE ONpeIeIeHHbIH HHTErpa IBSin 2 xcosxdx.
0
4. VkaxuTe, KAaKOH U3 HECOOCTBEHHBIX MHTEIPAJIOB SABJIAETCS CXOMAIUMCS
j\/;dx, jx‘?’dx, j\/ x> dx.
1 1 1
5. Haiitu yacTHBIEe IPOM3BOAHEIE BTOPOTO HOpsAAKa (GyHKIHK Z = COS(X® —2Xy) , yOeauThes, uTo

"o on
zy, =1,

YTBepxkaeHo Ha 3acenanuu kadenpsl «Marematuka» «_20 » uronst 2020 r., mporokon Ne 11

3aB. kadeapoii I'.C. XykoBa / /

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHMCKOU ®EJJEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ[)KETHOE OFPA30BATEJIbHOE
YYPEXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadeapa «MaremaTukay
Hucuunnuna «Beicmias mareMaTuka»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. OcHOBHBIE MOHATHS TEOPUU OOBIKHOBEHHBIX TU(GepeHIINATbHBIX YPABHEHUH IEPBOTO MOPSIKA.
2. KomnnekcHble yncna. Onpegenenne, opMbl 3annucu n 4encTens
Hag HUMN.
3. Pemmts ypaBHenue: y'' —2y" +y = 2X,
VYTBepxeHo Ha 3aceanuu Kapeapsl «Matemaruka» « 20 » utonsa 2020 r., mpotokon Ne 11

3aB. kadeapoii I'.C. XykoBa / /

MUHUCTEPCTBO HAYKU U BBICLLIET'O OBPA30BAHIUSA
POCCUIICKOI ®EJIEPALINU
®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJILHOE
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YUPEXXJIEHUE BBICILIET'O OBPA3OBAHU S
«MOCKOBCKHMI HOJII/ITEXHILFIECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MMOJIUTEX)

dakynbTeT 6a30BbIX KOMIICTCHIIHH, kadeapa «MaTeMaTHKay
HucuuminHa «Bpiciias MaTeMaTHKa
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIIA BUWIET

1. Jluneiinsle oxHOponHBbIE MUdepeHaTbHble ypaBHEHHS N-ro mopsaka. OOmme cBoiicTBa
pemenuii. Ilonstne (QyHIaMEHTaTBbHOH CHUCTEMBl PEIICHHH JMHEHHBIX  OJHOPOIHBIX

Qg QepeHIranbHbIX YPaBHEHUH N — IO MOpsIKa.
2. H3Brnedenue KOpHS N — Oif CTETIEHH U3 KOMIUIEKCHOTO YHCIIA.

3. Pewmmrs 3amauy Komm: y'=2xe* +vy, y(0)=0.
YTBepxkaeHo Ha 3acepannn kadenpsl «Marematuka» « 20 » uronst 2020 r., mporokos Ne 11

3aB. kadeapoii I'.C. Xyxkona / /

MUHHCTEPCTBO HAVKU U BBICILIIEI'O OBPA3OBAHIS
POCCHIMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[)KETHOE OBPAZOBATEJIBHOE
YUPEXXJIEHME BbICILIEI'O OFPA3SOBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

dakynbTeT 6a30BBIX KOMIICTEHIINH, kadenpa «MaTeMmaTuka»
JucrturuinHa  «BpIcias MaTeMaTHKa»
Kypc 2, cemectp 4

3K3AMEHAILIAOHHBIA BUJIET

1. Knaccrueckoe ¥ CTaTHCTUYSCKOE OIpeACICHU BEPOATHOCTHU IMOSABIICHU cnyqaﬁHoro COGBITI/IH, CBsA3b U

pasiniunue MEXJ1y HUMU.

2. HOCTpOeHI/IC JOBCPUTCIIBHOTO HMHTCpBAJIa JII MATCMATHYCCKOrO OXUAAHHA TIIPU  HU3BECCTHOM

CPCAHCKBAAPATUICCKOM OTKJIOHCHUU.

3. B maptuu 10% HecranmaptHbix netaneil. Haynauy otobpanst 3 neranu. CoCTaBUTh 3aKOH paclpelesIeHUS

YHclia CTAHJAPTHBIX JIeTallell cpear 0TOOpaHHBIX.
4. JInst cTaTUCTUYECKOTO pacTipeie]IeHus BEIOOPKH
X 2 5 8 10

n 1 3 5 2
HaWTH BEIOOPOYHYIO CPEAHIO M HMCIPABICHHYIO TUCIIEPCUs D.
VYTBepxkeHo Ha 3aceanuu Kagpeapsl «Matemaruka» « 20 » uronsa 2020 r., mpotokon Ne 11

3aB. kadeapoii I'.C. XykoBa / /

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIIET'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynbTeT 6a30BBIX KOMIICTEHIINH, Kagenpa «MaTemaTrnka»
HucuuminHa —«Bpiciias MaTeMaTHKa
Kypc 2, cemectp 4
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e

9K3AMEHAIIAOHHBIA BUJIET Ne 17

l'unepreomeTpryeckuii 3aKOH pacpeieieHus CIIy4ailHOW BETUYHHbI

. JIuneiinas CpCOHCKBAAPpATHICCKAs pETpeCCus. OTbICKaHUE JIMHSHHOMN perpeccrunu MCTOA0OM HAMMCHBIINX

KBaJ[PaTOB.
Haiitn BeposTHOCTH pabOTHI AIEKTPHUECKOHN IIEIH, N300paKEHHOW Ha PHUC., €CIIM BEPOSTHOCTH PabOTHI

KaXKJI0T0 U3 HE3aBUCUMO PabOTAOINIUX JIEMEHTOB Iienu pasHa p=0.9.
| l

I e B
{1

— 1 =

JeTans, N3rOTOBICHHAS aBTOMATOM, CUUTAeTCS TOAHOM, €CITH OTKIIOHEHHE €€ KOHTPOIUPYEMOTO pa3Mepa
OT IIPOEKTHOTO HE MpeBhImaeT 2 MM. CiiydailHble OTKIIOHEHUSI KOHTPOJIUPYEMOT0 pa3Mepa OT MPOESKTHOTO
NOMYMHEHBl HOPMAIbHOMY 3aKOHY CO CPEIHHM KBaJpaTHYECKMM OTKIOHEHHEM O =1mMM u
matematndeckuM oxuaanneM @ = 0. CKOJIBKO IPOIEHTOB HETOMHBIX JE€TANIEN U3TOTABIMBAET ABTOMAT?

YTBepxkaeHo Ha 3aceganuu kadenpsl «Marematuka» «_20 » urons 2020 r., mporokon Ne 11

3aB. kadeapoii I'.C. XykoBa / /

f(x):—x3+2x2—x+3,A:(_1 Oj

(a)

5.

KommiekTsl TecToBbIX 3aaaHuii (T)
H KOHTPOJIbHBIX padot (KP)

(nast ouenku komnerenuuii OIK-1)

10 AUCIOUITJIINHE Briciiasg MmaTemMaTuka
(HaMMEHOBaHHUE JAUCLUILIMHBI)

1-p1ii cemecTp

1. Haiiti 3Ha4yeHmst MaTpuaHoro Muorowiena F(A)

3 2
-2 0 8 1 -5

2. HaiiTu panr mMaTpuIisl IpUBEIEHHEM K CTYIIEHYaTOMY BUIY

-8 2 6 -3 -13
11 -3 18 &5 17

1 2 1
3. BeruucnuTh onpeaenuTenb NpUBeICHUEM K CTyIIeHYaToMy By |3 -5 3
2 7 -]
4. Haiitn matpuiry, oOpaTHyto jaaHHO# (a). PemuTh MaTpuuHOE ypaBHEHUE (0)
1 2 1
3 5 3 (6) (_13 fjmx =[_32 _31 gj
2 7 -1

Pemmnth cucreMy ypaBHeHHIA. YKa3aTh 00lee U OJTHO YaCTHOE pelieHue (a).
Pemnte cuctemy ¢ momoIisro 00paTHoOi MaTpullsl u o Gopmynam Kpamepa (6)

4%, +9X, —5%X; —8X, =5 X, +2X,+ X =5
(a) 13X +7X,—2X, —4x, =4 (6) 13X, —5X, +3%; =—7
2%, +5X, + X, +3%X, =3 2X +1X,—%X; =13

L
X

— {5,-12,1}, p={1-30}, q={1,-11},

|

Pacnucate pa3noxeHue BeKTopa X 1o BeKTopam P, (d,r
r

{0,-1,2}
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2. KonnuHeapHsl 11 BEKTOPHI P H ( ?

a={2,01},

3. Beruncnuth IIomaap napamuieaorpaMmmMa, IOCTPOCHHOTO HAa BEKTOpax a H b a - Yo MCXKXIYy

BEKTOpaMH P U (

a=2—p+a1 sz_ q,

b={-2,31}, p=2a+2b, g=3a-2b

TecToBOE 3a1aHNe 110 KOMILIEKCHBIM YHCJIAM

3AJIAHHUE 1
yCTaHOBI/ITC COOTBECTCTBHUC MG)KI[y KOMIIJICKCHBIM UHCJIOM U €10 MOI[YJIGM.

L 1-i 2.2

2 2+2i J2

3 —3+4i 2

) J3-2i S

; J7

3AJIAHME 2
JleiicTBUTENbHAS YacTh KOMILIEKCHOTo uncna  (3—2i)® paBHa
BAPUAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 9.
3AJIAHME 3

Ha pucyHke npencraBiieHa reoMeTpruuecKasi WILTIOCTpanus KomruiekcHoro uncia Z = X +1Yy. Torna

TPUTOHOMETpHUECcKas (popma 3amucH 3TOro YUCIIa UMEET BU/L

YA
1/2 z
0 V3/2 X
‘ Otset |
3AJIAHUE 4
BekTop, COOTBETCTBYIOMIHIA CyMMe KOMIUIEKCHBIX Yncen Z; =—1+1 u z,=2-3i, u3zo0paxeH Ha
pUCYHKE
BAPUAHTBHI OTBETOB: 1) 2) 3) 4).
y
1\2 YA
1) 2) 3) 4)
1 /A
T 0o x 0 ™ 0 5%
2
3AJIAHME 5
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JlaHBI 2 KOMIIICKCHEIX YHCa Zu Z,.

YA

2252}

Z,

> 0 >
X
/4/-735"
Z,

Torna apryment npoussenenus arg(z,Z,) (B rpamycax) pasen

| OtBer |

3AJIAHME 6
JlaHbl 2 KOMIUIEKCHBIX YHCIIa Zua Z,.

Z;

0

YA YA

| 120° 60

\‘—b

xY

X 0

Torna aprymenT otHowienust arg(z,/z,) (B rpagycax) paBeH

| OtBer |

3AJAHHME 7

Haiitu moaynes komruiekcHoro uncna Z, ecnu Imz =3, a argz =arcsin(3/5) .

| OtBer |

3AJIAHME 8
Z[aHO KOMIIJICKCHOC 4YHCJIIO

AAHHBIM YK CJIOM M PE3YJIbTAaTaAMU HMX BLIITOJTHCHU.

Z= 2+1/5 I. YcTaHoBHTE COOTBETCTBUE MCKAY OIllepaluiMU HaAI

! z 2+/5i
2 Z1l 4
3 7+7 9
4 2-1 2 5 i
3 3
3AJIAHUE 9
Haiitn 3Hauenus KopHs 3/-1. IToka3aTh UX Ha KOMILIEKCHOM TUIOCKOCTH.
‘ OtBer |
3AJJAHHUE 10

ITyctp z=72+i72. Boruucnuth [

BAPUAHTBI OTBETOB: 1) -1

2 .
_— i
2

2) 1  3) 2%

\/580
5 .

4) 2%

3agaHue M0 aHAJIMTHYECKON reoMeTpuu
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1. Haiitn paccrostane ot Touku M, 1o miockoctu (M;M,M,):

M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M,(-2;13)

. | x+y+z2-2=0
2. BeinucaTh KAHOHHYECKOE YPAaBHEHUE TIPSIMOIA
X—-y—-32z+6=0
3. Haiitu TOUKy nepeceyeHust MpsiMOi U MIIOCKOCTH: X=2 _Y 13 _Z J;rl uX+y+2z-9=0.
4. Haiitu touky P, cummerpmunyo Touke P orHocuTensHo mpsimoit | P (O; -1 3) u
x-1_y _z
1 -1 1

5. Hamucare ypaBHEHHME IUIOCKOCTH ¢ MPOXOJAIled uepe3 TOYKy M, U NepneHAuKYISIpHO
npsivoit (MM,): M (3;2;0), M,(4,15), M,(2,-14).
6. Haiiti KocHHYC yTiTa MeX/y TUIOCKOCTSIMU ¢ U O, .
o, :3x-y+3=0, a, : Xx-2y+52-10=0
3agaHuA 10 MATEMATHYECKOMY AHAJIHU3Y
1.  Ywucnosas nocienoBaTeabHOCTh. [Ipenen uncnoBoi mocnenoBarenbHOCTH. beckoneuHo Manble U

0OeCKOHEUYHO OOJIBIINE TTOCHEqOBaTENbLHOCTH. Yncio €.

2. . tgx2
Haiitu npousBognyo QyHKIMU Y =
7 +5
1. Haiiti mpou3BoaHyO Y,
a) y:arctgslnﬂ 6) yz(&)
X+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>e| X arctgx

1
3. IIpoBecTu moyHOE HCCIIE0BaHNE U IOCTPOUTH rpaduk f (X) =x*+ —
X

1. Bpluucnute npenens:

Mt gt sin3x

Llim=——— 2 lim 3. lim (1-3x)™"
n—wo 3N+ LGN x=01 _ gX x—+0
2. BeuncauTh IpOU3BOIHBIE:
y=_COS—6X 2. y=arctgz;+sinln2x
3sin(12x +1) 1— 2x2
X+4 2
1. IToctpouts rpaduk: y=——; y=
X+2 X+2

2. Haiitu npenensr:
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D Iim(2—n)2—(1+n)2 2)“m\/n+2—\3/8n3+3
= (14 n)z—(2—n)2 oo n+5+n

3) Iim[mj 4) lim n(\/n2+1—n)

n—w 2n2 +1 n—w
0, x<—rx
3. HccnenoBarh Ha HEMPEPHIBHOCTH M BBIMIOJIHUTH YEPTEK: Y =1SINX, —7 <X <0
7, x>0

2-oii cemecTp

Boruucautnb HEONIPEACJICHHBIC HHTEI'PAJbI

dx _ dx
- 2. [x-27%dx 3. [e*cosxdx 4.[—————  5.[xcos3xdx
I2(x+\/; I / J x* —6x+18 J
_ =3
6. | dx x—-1 q X+1 dx 9. ] dx 10 sin de

s T— . |—/—0X A R . .
x> +6X+5 J.\/X+]_+2 J.X2+3 +1—=x? arcsin x ICOSZX

Boruncianrtb ONpEeaCJTCHHBIC HHTEIPAJIbI

1”j63sin2xcosxdx 2 }L 3}(x—1)exdx 4, jL 5 ? dx
i 0V143x o 7+Inx 1144/3x-2

2 2 -4 1 y? X3 2
1+x 7 e XX o X g 10, [VA-xdk
“parctgx 1(3x+5) 0 X +1 «/1+x 0

Heco0cTBeHHBIC HHTETrPAJIbI
1. YKa)KI/ITe, KaKOH U3 HECOOCTBEHHBIX HUHTETPAJIOB ABJIACTCA CXOAAIIUMCSH

Tx/;dx, Ojox’sdx, T\/Fdx :

2. Beraucinutb HUHTErpajl, YCTAaHOBUTD €TI0 CXOAUMOCTD UJIN PACXOAUMOCTD I 1
e l+ X2

3. Berauciauth HUHTErpajl, YCTAaHOBUTD €TI0 CXOAUMOCTD UJIN PACXOAUMOCTD I In xdx
1

a dx
4. Brerauciaute HCCOGCTBCHHLIﬁ I/IHTeraJ'I IT , YCTaHOBI/ITL €ro CXOOANUMOCTh NN

paCXO,Z[I/IMOCTB.
© dx
BIYUCJIIUTH HECO CTBCHHLII/I HHTCIpall 2 , YCTAaHOBHUTH €T0 CXOJUMOCTb U1
5.B 6
-1
PacxoauMOCTb.
© dx

1 BBI‘-II/ICJ'II/ITB HCC06CTBCHHBII/I I/IHTePpaJ'I 3 , yCTaHOBI/ITL €ro CXOOANUMOCTh NN

0
pacxoauMoOCThb.

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

2. [[(10—x> —y*)dxdy, D={(x,y)|1<x<2, 0<y<Z2}.
(D)

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

4. [[4xydxdy, D — MHOKECTBO TOYEK IJIOCKOCTH, OTPAaHUYEHHOE JTMHUSMHI
(D)
x=1 y=X, y=3X
5. [[(x* +y)dxdy, D — MHOXKECTBO TOUEK TLIOCKOCTH, OTPAHHYEHHOE JTMHHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
BorauciiuTh 1BOMHBIE HHTETPAIIB, IEPEH/IS K TOJIIPHBIM KOOpANHATAM

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

2. [[(3yx*+y* —2)dxdy, 20e D={(x,y):x*+y><4}.
(D)
N3mennTn MOPAAO0OK HHTCTPUPOBAHHA B ﬂBOﬁHOM HHTCTpAIC

1x2 2 6-x 1 2-y
1. [ [(x*+y?)dxdy, 2. [dx [ f(x, y)dy, 3. [dy [ f(x,y)dx.
00 0 2 o Jy
Haiiti 00beM Tena, mosyueHHOro BparieHrneM BoKpyr ocu OY Qurypbl, OrpaHUYeHHON JIMHUSIMHA

y=x*, y=1 x=0.
Haiitu 00beM Tena, oydeHHOTo BpaiieHueM BOKpyr ocu OX ¢Gurypbl, OrpaHHYCHHON JIMHUSIMHA
y=x% y’=x.

Haiity niomaas GUryphl, OrpaHHYEHHOM THHUAME Y = X°, Y = —X+ 2

(I)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX

"

o "
HaiiTi yacTHbIe TPOM3BOJHBIE BTOPOTO MOPsAKA, YOSTUTHCS, UTO ny =7

yX
x2—y? 3 X2+3y2
1.2=¢€ , 2.2=C08(X° —2Xy), 3.z=,y*-2x, 4. z=In(xy-x*), 5.z="""2—,
Xy
6. z=ctg(2x+3y), 7. z=sin(x’y), 8. z=e"Y, o z=xcos’y, 10. z=y’sin’x.

Haiitu rpaguent ¢pynkimu z = f(X,y) B Touke M,(X,,Y,)

2 X4+3 2 2
1. z=%, M,(46); 2. Z:Tyy’ M,1-1); 3. z:%, M, (2,-2):
4. z=x>-3y*x, M,(32).
I/ICCJ'IC,Z[OBaTB Ha 3KCTPpEMYM (I)YHKI_[I/IIO
1. z=x"—x+y*+2y, 2. 2=2X"+Xy—X+Y°,
3. z=x"-2x+4y-y?, 4. 7=x"-3x+3y* +4y,
5. z=X"+y’ +4xy.

Panwl

HccnenoBaTth Ha CXOAUMOCTD PSAJIBI
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sin’n »1-sinn ©» n-3 o oc 5)"
1. , 2. , 3. , 5. n+3 —| ,
» 2" o (2n+1)" » 4n? -3 » n » 10
0. , 7. 8. , 0. )
Z—:l n" nz_1(5n+4) nz=:14n2 +3 nZ:: n r1Z::1(n+1)|n2(n+1)
BBIACHUTB, CXOAUTCSA I A0COJIOTHO, YCIOBHO WK PACXOIMTCS P
o n-1 . o _ n . _ n+l o _ n
g—( SI 2(6(ni)2)3, 3. 1—( D 6(:”2), 4. 1—( ;?, . . zl—( )
( j (n+1) =} - - 1,/3n% +1

Zl( D’ [2 —1} '

3. Haiitu HHTEPBAJI CXOAUMOCTH psAaa U UCCIICA0BATh €TI0 IIOBCACHUE HAa KOHIIaAX MHTEpBaja

n
X
CXOJIMMOCTH Z— — .
nan+1\ 2

. 1
4. Paznoxuts B psia Teitnopa o creneHsm X pyukmuio (X)) =  5xi6 UCIIOJNB3YS
X" —oX+

TOTOBOE Pa3JIOKECHHUE.
5. Paznoxurts B psin Teitnopa no crenensm (X —z/2) ¢ynknuto  f (X) =cosx,

HCIIOJIB3Ysl TOTOBOC PA3JIOKCHUC.

3-uii cemecTp

TecToBoe 3aganne 110 00bIKHOBEHHBIM UG epeHINATbHBIM YPABHECHUSM

3AJIAHUE 1.
VCTaHOBUTE COOTBETCTBUE MEX/Ly HOMEPOM YPABHECHUS  €r0 THIIOM
1) xy'+2y=x"sin 2x 2) (1+ yZsin 2x)dx—2ycos2 xdy =0

3) y'—4—)2/=2x\/§ 4) yN3+2x7Yy = X4/3+2y? .

- YpaBHEHUE C PA3ACIAIOIIUMUCS TIEPEMEHHBIMU,
- JnuHeitHoe tuddepeHaIbHoe YpaBHEHNE,

- YpaBHEHUE B MOJIHBIX AU depeHuanax,

- ypaBHeHue bepHyun,

- ypaBHEHUE, IPUBOJALIEECS K OMHOPOAHOMY.

3AJIAHME 2.
Jlano ypaBHeHme mnepBoro mopsmka (5xy”+ x°)dx—(y*—5x*y)dy=0 B ¢opme, comepxkameii
mnddepennnansl. [IpuBenure ero K BUAy, pa3pelieHHOMY OTHOCHTENIbHO MPOU3BOIHOM.

Otser |

3AJJAHME 3.
Jlano muddepernmansaoe ypapHerne Y = (2k +3)x*, Torma ¢pymkmus Yy =2X°  sBIAeTCS €ro
pemieHreM ipu K, paBHOM:

‘ Otser ‘

3AIAHHUE 4.
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o dx
O6muit uaTerpan auddepeHIuatbHOro ypapenus  y dy = —, HMEECT BU/
X

| OtBer |

3AJIAHHUE 5.
VKaKXUTe  HMHTCTPalbHYIO  KpPUBYHO  perieHus 3amgaun  Komm s OOBIKHOBEHHOTO
muddepeHimaibHoro ypasaenuss xy'=y-1  y(l)=2.

y A

N ™ >

0/ X
4

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

3AIAHHUE 6.
Jlano nuddepennuanbHOe ypaBHeHHEe BTOporo mopsaka Y' =X’ +X. Torma obuee pemenue

YpPaBHEHUS UMEET BU/I
BAPUAHTbBI OTBETOB:

1 1 1 1
D y=—x*+=x}*+Cx+C 2) y=—x*'+=x3+C x+C
)Y X3 X+GC, )y B 5 X+C,

3

3) y:ix4+éx +Cx+C, 4) y =6x*+2x> +C,x.

24

3AIAHHUE 7.
Pemenwue 3amaun Komu ~ y" =2x+1, y(0)=y'(0)=0 UMeEET BU]I

BAPUAHTBI OTBETOB:

X3 X3 x? X3 X3
Dy="4x? 2y=—st" 3)y="tx? 4 y="—-x
)Y 3 )y 3+ )Y 5 )Y 5

3AJIAHME 8.
Jano muddepennmanpHoe ypaBHeHHE BToporo nopsaka 2xy”—y’' =0, Ttoraa ero odiiee penieHue

UMEeT BUJI:
‘ Otset | |

3AJJAHHUE 9.
Hano muddepeHnnaIpHOe ypaBHEHHE BTOporo mopsika Y'ctgdx+4y' =0, torma ero oOrmiee

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

3) y=C;sind4x+C, 4) y=-C;sin4x+C,.
3AJIAHHME 10.
KopHu XapakTepuCTHUECKOTO YpaBHEHMsI paBHBI k1 = k2 =-1 k3, 4= +2, TOorAa

(byHIaMeHTalbHask CUCTEMA PEICHUH JTMHEHHOTO 0THOPOJHOTO AU(PepeHIInanbHOro ypaBHEHUS C
MOCTOSIHHBIMH KO3 uiineHTaMu OyAeT UMETh BUJL
BAPUAHTBI OTBETOB:
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1)y, =e*, y,=e”*, y,=cos3x, Yy,=sin3x
2) y1 — e—x1 y2 — e—2x’ y3 — e3x’ y4 — e—3x

3) y,=e*, y,=e", y,=cos3x, Yy, =-—sin3x
4) yl = e*X’ y2 = Xe7X’ y3 = ele y4 = e72x.

3AJTIAHHME 11.
Kopuu xapakrepucrudeckoro ypasHenus paBubl K, =k, =5, K;, =5xi. Torna obmee pemenue

JUHEHHOT0 OJHOPOJHOTO MU (HEPCHIMATBLHOTO yPaBHEHUS C IMOCTOSHHBIMH KO3 (UITUCHTAMH
OyJeT UMeTh BUJI:
‘ Otser | |

3AIAHHME 12.
N3BecTHa ¢yHIaMEHTAIbHAS CHUCTEMa PEHICHWH OJHOPOIHOIO JIMHEHHOro Mud(depeHIHaTLHOTO

ypaBHenus: Y, =1, Yy,=X, Y,=x°. Toraa 4acTHoe pelleHHE YpaBHEHHUS, yIOBJIECTBOPSIONIEE
HavyaneHbIM yesioBusiM  Y(0) =2,  y'(0) =-1,

y"(0) = -2, pasno:

BAPUAHTHEI OTBETOB:

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

3AJJAHME 13.

OyHKUUA y=Ce*+C,xe* sBusercs o0IUM  pelIeHueM JIMHEHHOTO  OJHOPOIHOTO
G GepeHIMATBFHOTO  ypaBHEHUS C TIOCTOSHHBIMH KO3 PUIMCHTAMU, TOrJa €ro
XapaKTEPUCTUUYECKOE YPAaBHEHHE UMEET BUJL

BAPUAHTHI OTBETOB:

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

3AJIAHHUE 14.
Oormiee pemenne auddepennuansuoro ypasHenus Yy'+4y'+3y =0 wumeer Bua

‘ Otset | |

3AJAHHME 15.
YacTHOMY  pELIEHUI0  JIMHEWHOTO  HEOAHOPOAHOro  Au¢¢epeHlHaTbHOr0  ypaBHEHUS
y"—3y'+2y=2x-1 1o Buay €ro npaBoi YacTH COOTBETCTBYET (YHKITHSI

BAPUAHTHI OTBETOB:
1) y,=AC+Bx 2)y,=AX+B 3)y.,=Ax 4)y, =A’+Bx+C..

3AJIAHHUE 16.
JlaHo nuHelHOe HeoJHOpOoAHOE MU depeHIInaTbHOE YPaBHEHUE ¢ TOCTOSIHHBIMU KO3 PHUIIMEHTaMU

2y"+y'+2y =xe”sin 2x. 3anmucath BUJA  YAaCTHOTO  peIIEHUs C  HEONpeAeTICHHBIMU
KoahdunreHTaMu
Otset

3AIAHHME 17.
JlaHo nuHelHoe HeoJHOPOoAHOE U depeHINaTbHOE YPaBHEHUE ¢ TOCTOSIHHBIMU KO3 PHUIIMEHTaMU
y"+4y =2ctg2x. B kakom BuIE cileIyeT MCKAaTh YacTHOE pelIeHHE HEOJHOPOIHOTO YpaBHEHHS

MCTOAOM BapHalluu IMMPOU3BOJIbHBIX ITOCTOSIHHBIX ?
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‘ Otset ‘

3AJIAHME 18.
Pemenue kpaeBoit 3agaun y" =2X+1, 0<x<3, y0)=1 y(@3)=9/2

HMEET BU
3 2 3 2

BAPUAHTBI OTBETOB: 1) y=§;+%?—3x+1 2) y=é;+%?—3x+l 3)
3 2 3 2

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

3AJIAHME 19.

Jlano muddeperumansHoe ypapHenue Y’ = y° +2X u HauansHoe ycnosue Y(0)=1. Torma mepssie

TPH YICHA PA3JI0KEHUS €T0 PEIICHUS B CTCIICHHOMN PsAJl UMEIOT BUJ
BAPUAHTBI OTBETOB:

1) 1+x+5x>  2) 1+x+0,25x 3) 1+x+05x° 4) 1+x+2,5%°.

3AJIAHME 20.
! — 3 ,
Oo1ee perrenue cucteMbl TuddepeHINaAIbLHBIX YpaBHEHU I h Y2
p P yp /
Yo =2Y,-Y,

HNMECCT BU
BAPUAHTBI OTBETOB:

y, =C.e* +Ce ™, y,=C.e > +Ce™,
1 2

) Y, = %Cle2X -C,e ¥ ) Y, = —%Cle2X -C,e ¥

y, =C.e* +Ce™¥, y, =C.e ™ +Ce¥,

3) 2 4)

y, = §C1e2X +C,e > y, = —%Cle2X +C,e~*,

4-p1ii cemecTp
TecToBO€ 3a1aHue 110 TEOPUM BEPOSITHOCTEH M MAaTeMATHYECKOH CTATHCTHKE

3AJIAHHUE 1

KomnunuaecTBo crioco6oB pacrpeneneHus TpeX MPU30BbIX MECT B OJIMMITHA/IE 10 TEOPUH BEPOSTHOCTEH
cpenu 10 y9acTHUKOB paBHO

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

3AJAHHME 2
W3 ypHbl, B KOTOpOl HaxonaTcss 6 Oenbix M 4 YepHBIX LIapa, U3BJIEKAIOT HayAady 2 mapa. Torna

BEPOSITHOCTH TOT0, YTO 00a 1m1apa OyayT OeiabIMH, paBHA
BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AJIAHUE 3

B kpyr paauyca R Opomena Touka. Torga BeposITHOCTb TOTO, UTO OHA MOMA/AET B 3aIITPUXOBAHHYIO
o0yacTb, paBHa
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N

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

3AIAHHUE 4

Hecosmectnble coositus A, B,C me 06pasyior nosnayio rpynmy coObITHiA, eclid X BEPOSTHOCTH
paBHBI:

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

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

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

3AJAHHUE 5
Bpocatot 2 monetsl. CoObiTHs: A - Tep0 Ha IepBoit MOHeTe, B- 1udpa Ha BTOPOH MOHETE SIBISIOTCS:
BAPUAHTBHI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH

3) He3aBUCUMBIMH  4) 3aBHCUMBIMHU.

3AJIAHHUE 6

Crynent 31Haet 20 BorpocoB nporpaMmsl U3 30. Torna BeposiTHOCTh MPAaBUIIBHOTO OTBETA Ha 3

BOIIPOCA paBHA

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

3AJJAHHUE 7

B nepBoii ypHe 6 GenbIx U 8 YepHBIX IIApOB, BO BTOpOoMl 7 Oenbix u 3 uepHbIX mapa. M3 naynauy

‘Beﬁnoﬁ YPHBI BI)IIHYT oauH map. Torma BeposSTHOCTh TOTO, UTO ATOT IIAp OKAXKETCsl OebIM, paBHA |
OTtser

3AJAHUE 8
CoObiTHE A MOXET HACTYMUTh JUIIb IPU YCIOBUM MOSBIEHUS OJHOIO M3 2-X HECOBMECTHBIX

coositHii B, u B,, 06pasyrommux mosinyto rpymy. U3sectHs BeposithocTh P(B,) =2/3 u ycnosHbIie
BepositHocTH Py (A) =1/3, B (A)=2/5. Toraa BeposATHOCTb COOBITHS A pagna
BAPUAHTBHI OTBETOB: 1)16/45 2) 28/45  3) 22/45  4) 17/45.

3AIAHHUE 9
JluckpeTrHas ciaydyaiiHas BEJIMUYMHA 3a/1aHa 3aKOHOM PaCIpeeIICHHs] BEPOATHOCTEN
X 1 3 5

P 0,1 0,3 0,6
Torna eé QpyHKIMS pacrpe/ieneHus BeposTHocTell (X) HAMEET BU/I

BAPUAHTBI OTBETOB:
0 npu Xx<1 01 npu X<1
l<x< 4 1<x<
1) F(x)= 03 npu 1<x<3 2) F(x) = 04 npu 1<x<3
0,6 mnpu 3<x<5 1 npu 3<x<5
1 npu  X>95 0 npu X>5
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0 npu X<1 0 npu X<1

= <
3) F(x)= 01 npu 1<x<3 4) F(x)= 01 npu 1<x<3
04 npu 3<x<5 03 mpu 3<x<5
L mpu x>5 0,6 npu X>5.
3AIAHME 10

HenpepbiBHast cirydaiiHasi BeIMUMHA 3a/laHa HHTETPATIbHON QyHKIUEH
0 npu Xx<0,

pacnpenenenus Beposithocteit F(X)=<Xx°/9 mpu 0<x<3,
1 npu  X>3.

Torna nuotHocTh BepostHocTel T (X) umeer Buj

‘ Otser |
3AJJAHHUE 11
I'paduk mmotHOCTH BepositHOCTeH f (X) moka3an Ha pucyHke. Torma 3HaueHue a
fix)
a
o‘ 2a X
paBHO

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

3ATAHHUE 12

JluckpeTHas citydaiiHas BeJIMYMHA 3a/1aHa 3aKOHOM PacIpe/IeeHus] BEPOSTHOCTEH
X 0 1 3
P 02 03 05

Torna e€ MaTeMaTHYECKOE OKUIAHUE M JUCTIEPCUsI PABHBI

‘ Otset |

3AJAHHME 13
BepositHocTh mosiBinenust coObiTvst A B 30 HE3aBUCHMBIX MCIIBITAHMSX, IPOBOJAMMBIX IO CXEME

bepnynnu, pasna 0,6. Toraa aucnepcus yncia mosiBIECHUI 3TOT0 COOBITUS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJTIAHHUE 14

HenpepbiBHast ciiyuyaiiHasi BeJIMYMHA paclpesielieHa paBHOMEpHO Ha uHTepBasie (6, 10). Torna eé
MaTeMaTHIeCKOe O’KUIAHHUE U TUCTIEPCHSI COOTBETCTBEHHO PABHEI

‘ Otset ‘

3AJJAHHUE 15

HenpepoiBHast ciyvailiHass BequunHa X TMOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpelesieHUs: C

MatematnueckuMm oxuaanueM M (X)=a=20. BepostHocTh € monananus B uatepBan (20, 25)

‘paBHa 0,4. Tor)‘la BEpOSITHOCTH €€ momaianus B uHTepBan (15, 20) paBHA |
OTtser

3AJIAHHUE 16
CraTucTiudeckoe pacrpeieleHIHe BEIOOPKH UMEET BH/T
X. 2 4 5 8
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n 2 5 7 6

Tornma oTHOCHTENBHAS YacTOTa BapuaHThl X, =4 paBHa

‘ Otser |

3AJIAHME 17
ITo BeIOOpKe 0O0bemMa N =100 mocTpoeHa rucTorpaMMa 4acTorT.

on o o TS

4 8 12 16 X,

Torna 3HaueHue a paBHO:
| OtBer |

3AJIAHUE 18
M3BecTHO cTaTUCTHYECKOE pacupeaciCHuc BBI60pKI/I
x 6 7 10 12 13

n. 5 6 8 7 4

Torna e€ BribOpouHas cpenuss X, paBHa

‘ Otser ‘ |

3ATAHHME 19
Jlana Ber6opka o0bema N. Ecim KakIp1id 3J1eMEeHT BEIOOPKH YMEHBIIUTH B TP pa3a, TO BHIOOpOYHAs

cpenmsis X,

BAPUAHTBI OTBETOB: 1) He usmenutcs 2) yMmeHbLIUTCS B 3 pasza
3) yBenuuutes B 3 paza  4) yMeHbIIUTCS B 9 pas.

3AJIAHME 20
Mona M,u Menuana m, BapHallMOHHOTO psiAa

X; 12 13 15 16 18 20

n, 4 9 18 14 11 5)

I
PaBHBI
‘ Otset |

3AJAHHME 21
Bri6opounas cpefHsis A5 JaHHOTO CTaTUCTUYECKOTO pacnpeziesieHus: BBIOOpKU
X 2 4 5 8 10

n. 4 7 14 8 7

paBHa X, =6. Torna BeiGopouHas sucrepenst D, pasra
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJAHUE 22
HaiiTu noBepuTENbHBIM MHTEpBaN M OLEHKM C HaaexHocTeio y =0,95 HeusBecTHOro

MaTeMaTHYeCKOTO OXXUIAHWS HOPMAIBHO pAaclpeleNieHHOTo TMpu3Haka X — TeHepalbHOU
COBOKYIHOCTU X;, €CIM U3BECTHBI 00beM BbIOOpkH N =30, BeIGOpouHas cpexnss X, = 2500,
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CpelHEee KBaJpPAaTUYECKOE OTKJIOHEHHE TeHEepaJbHOM COBOKynHOcTH o =100, KBaHTWIb
HOpPMaJIbHOTO pacnpenaenenus t =2,58.

| OtBer | |

3AJIAHHUE 23
[Ipu mocTpoeHnu ypaBHEHUs JMHEWHOW perpeccun Y Ha X © Yy =ax+b MOJXydeHBI ClICTyIOITHE

pesymnbratel: I, =0,5, o, =2, o, =11. Torna BbIOOpOUHBI KO3)PULHMEHT perpeccur OyIeT paBeH
BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJJAHUE 24
Bri6opouHoe ypaBHeHME THMHEHHON perpeccun Y Ha X umeeT BUA: Y = 2X —3. Torma BeIOOpOUYHBIi

KO3 (QUIIUEHT KOPPEISALIUN MOXKET OBITh paBEeH
BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHME 25
Ecnu ocHoBHas runoresa umeer Bua H,: a=16, To kKoHKypupyrolei OyneT runoresa:

BAPUAHTBI OTBETOB: 1) H,:a<16 2) H,: a<16
3) H:ax16 4) H,:a>14.

OneHKa «OTJIIMYHO» BBICTABIIIETCS CTYAEHTY 3a 95 — 100% npaBuiIbHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 3a HE MeHee 75% NpaBUIbHBIX OTBETOB;

OLICHKA «YJIOBJIETBOPUTEIBLHO» - 3a HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OIICHKA «HEYIOBJIETBOPUTEIBLHOY - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommnuexkt Bonpocos (YO)
(nast ouenku komnerenun OIK-1)

JMHEMHAS 1 BEKTOPHASI AJITEGPA

Matpu1ibl, TUIIBI MATPHII.

Onepanuu ¢ MaTpuliaMu, UX CBOKCTBA.

YMHO)K€eHUE NPSIMOYTOJIbHBIX MaTPULL.

MarpuuHnas popma 3aIuc CUCTEMBbI TMHEHHBIX adredpanuyecKux ypaBHEHUH.

Onpenenurenn U UX CBONCTBA.

[Tonsarue onpenenutens. MUHOPHI U adredpanuecKue TOMOJIHEHHS.

CucreMbl TUHENHBIX aNreOpanyecKux YpaBHEHUH, OCHOBHBIE TOHITHS U ONPEESICHUS.

[IpaBuio Kpamepa penieHus cucteM JIMHEWHBIX ypPaBHEHUM.

OO6paTHas MaTpula 1 €€ BbIUMCICHHE. Y CIIOBUE CYIIECTBOBAHUS OOpAaTHOM MaTpPHUIIBI.

10 Pemienue cuctem TMHEHHBIX adredpanuecKux ypaBHEHUH METO0M 0OpaTHON MaTpPHUILIBI.

11. Meron Naycca penienust cucteM JIMHEHHBIX ypaBHEHUH.

12. Perienue npou3BOJIbHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeToioM ["aycca.

13. Panr matpuisl. Teopema Kponekepa — Kamemm.

14. OgHoposaHble cHcTeMbl JTUHEMHBIX ypaBHeHUH. Kpurepuil cymiecTBOBaHUS HETPUBUAIBHBIX
pELIeHM.

15. [lonaTue BeKTOpa U JIMHEHHbIE ONepaluy HaJl BEKTOPaMU, CBOMCTBA OMepariii.

16. JIuneiiHast KOMOMHAITUS BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTh U JIMHEWHAsi 3aBUCUMOCTh T€OMETPUUECKUX BEKTOpOB. Kpurepuii

JIMHENHOMN 3aBUCHUMOCTH.

CoNR~ LN E
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18. TlonsTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBaHHbBIN 06a3uc. Pa3noxkenne BeKTOpa 1Mo BeKTopam 6asuca.

20. YnopsimoueHHasi TpoliKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOM3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0aswuce.
22.YcnoBusi OpTOrOHAIBLHOCTH, KOJTAHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23.

JInnelinble mpocTpaHCTBa.

24. Matpuiia nepexona oT 6a3uca k 6asucy.
25. CoOcTBEHHBIE BEKTOPHI U COOCTBECHHBIC 3HAYCHHSI MATPHIIBI.

el A =

®

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

MATEMATHUYECKHA AHAJIN3

[TonsiTHE IEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

HNOHATHE (PYHKIMOHAIBHONW 3aBUCUMOCTH, KlIacCU(UKaLus GyHKLIUH.

OnpeneneHye U TUIbI YUCIOBON MOCIEI0BATEIBHOCTH.

[Tpenen YK CIIOBOU II0CJIE0BATEIBLHOCTH. Apudmernueckue olepanuu HaJl
[10CJIEI0BATEIbHOCTMHU.

VYcnoBus CyliecTBOBaHUS KOHEYHOTI'O MpeJieNia YUCI0BON MOCIe0BaTelIbHOCTH (TeopeMbl Ko
u Beiiepupacca).

Bropoii 3aMmeuarenbHbIN Tpeaen.

[Mpenen ¢pynxmun. Onpenenenus. I 'eoMmeTprudeckas HHTEPIPETALUS TOHATHS Ipeerna QyHKIIHH.
CBolicTBa NpeieIioB.

beckoneuno maisie, 0eCKOHEYHO OOIbIIHE (DYHKIIHH.

[TepBrlii 3aMeUaTeNIbHBIN TPEACI.

beckoHeuHO Masble BEJIMUMHBL. DKBUBAJIEHTHBIE OECKOHEYHO Majible U UX UCIOJIb30BaHUE IIPU
BBIUUCIICHUHM ITpeIesioB. Talmuia SKBUBATIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepeiBHOCT,  (QyHKIMM B TOYKE © Ha NpoMexyTke. OIHOCTOPOHHHE TPENebl.
Knaccugukanus Touek pa3peiBa rpapuka.

CaoiicTBa (DyHKIIUH, HETIPEPHIBHBIX Ha OTpe3ke (TeopeMbl Beitepitpacca, bonprano — Kommn).
[TpousBonHas. ['eomeTpudeckuil u puzndeckuil cMpIci npou3BoaHoN. KacarenbHas u Hopmaib
K TUIOCKOM KPHBOM.

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

CBs13b MEXY CyIIECTBOBAaHUEM MTPOU3BOIHON (PYHKIIMM B TOUYKE U HETIPEPHIBHOCTHIO (QYHKIIUN
B TOH 7K€ TOYKE.

[TpousBoHast CyMMBI, IPOU3BEIeHUs, YacTHOTO. [I[pon3BoaHast Cl10XKHON 1 00paTHON (QyHKITUH.
[Tpon3BoiHas MapaMeTpUUYecKH 3aJaHHON (QyHKIIUH.

[TpousBoaHas GyHKIMH, 3aJaHHOU HESBHO.

JuddepenurpoBanue ca0xKHON MOKa3aTENbHONW (QYHKIIHH.

Huddpepenunpyemocts. uddepenunan. 'eomerpuueckuii cMbicn auddepennnania.
[TpousBoHbIe U TG HEpeHIINAIBI BBICIIUX TOPSIKOB.

OcHoBHblE TeopeMbl aAu(depeHnrnaibHoro ucuucienus (reopema depma, teopema Pous,
TeopeMa Jlarpanxa, Teopema Komm).

IIpaBuno Jlonurans.

Mmuorounen Telinopa u ero cBoiictBa. @opmyina Teitnopa. OcraTounslii wieH popmyssl Teitnopa
B (hopme Jlarpanka u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OkcrpemyMm. Heobxoaumoe ycimoBue 3KcTpeMyma.

JloctaTouHble yCIOBUS IKCTPEMYyMa.

JHocraTouHoe ycioBue Bo3pactanus (yObiBaHUs) QyHKIIUU.

Haubosnbiiee u HanMeHblee 3HaYeHUS (DYHKIIMU Ha OTPE3KE.

BrInykiocTh, BOTHYTOCTb, TOUKa Neperuda. JloctaTouyHOe yCIOBHE BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoanmoe ycnoBue Touku neperuda. JlocraToyHoe ycioBue neperuoa.

OO61as cxema MOCTPOCHUSI U UCCIIETOBaHMs rpauKa QyHKIIHH.
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. Beruncienue niomaan U AiIUHbI KpHBOfI, 3aJIaHHOM YpaBHCHUAMU B HapaMeTqueCKOﬁ (bopMe.
13.
14.

OYHKIIMU HECKOJIBKUX IIEPEMEHHBIX

OmnpeneneHne 1 TeOMETPUIECKUN CMBICT (PYHKINH JIBYX EPEMEHHBIX.

JIuHUYM ypoBHS (YHKLUH JIByX [IEPEMEHHBIX.

YacTHble TPOU3BOIHBIE (PYHKIIUH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUUECKUI CMBICT
@DyHKIUHN HECKOJIBKUX NTEPEMEHHBIX, IIOHATHE MOoJHOTro Auddepennnana.
JuddepenurpoBanue CI0XHBIX GYHKINNA HECKOIBKUX MEPEMEHHBIX.

IIpon3BoiHbIE BBICHIMX MOPSIKOB (PYHKLIUU HECKOJIBKUX IepeMeHHbIX. CMelIaHHbIe
npousBoansie. Teopema lBapua.

IIpon3BonHas GyHKLIMU HECKOJIBKUX MEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoHas MO HANPABICHHUIO U TPAJAUEHT CKAJSIPHOTO TOJIS.

OKkeTpeMyM (QyHKIMHM HECKOJIbKUX NEPEMEHHBIX.

. Heob6xonumoe 1 1octaTogHOE YCIIOBHS SKCTpeMyMa (DYyHKIIHH ABYX IEPEMEHHBIX.

HUHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasnas, HeonpeaeIeHHbIA nHTErpall. Tabiriia OCHOBHBIX UHTETPAJIOB.
3amMeHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEONPEIETICHHOM UHTETpase.
WuTerpupoBaHne ¢ MOMOIIBIO MOABEACHUS 0T 3HaK quddepeHmmana.
WuTerpupoBanue paliMoOHAIbHBIX JPOOCH.

WHuTerpupoBanue 1o 4acTsM U 3aMEHa IEPEMEHHOM B ONIPE/ICTIEHHOM UHTErpajie.
WuTerpupoBanre TPUrOHOMETPUYECKUX (DYHKIINUN, OCHOBHBIE TPHEMBI.
WuTerpupoBanue UpparoHAIBHBIX (PYHKITUI.

VYHuBepcanbHasg TPUrOHOMETPUYECKas TOICTAHOBKA.

OnpenenenHblil uHTErpai u ero coiicrea. @opmyna Hetotona — JleiiOHuna.
[IpuioskeHus onpeaeieHHOro HHTerpaja K pelIeHHI0 TeOMETPUYECKIX U (U3MYECKUX 3a/1a4.
Brrunciienue miomaaei ¢ HoMoIbo OMPEAEIEHHOI0 HHTErpaia.

Brruncnenue monmaay KpUBOJIMHENHOTO CEKTOPA B MOISAPHBIX KOOPANHATAX.

Beruncnenue muomaneid B NPAMOYTOJIBHBIX M TOJSPHBIX KOOPAWHATAX C IOMOILBIO OIpe-

JICJICHHOTO MHTETpaa.

Beluncnenue QIMHBL 1YTU € IOMOLIBIO OIIPEAEIEHHOIO HHTErpaa.

Brluncnenue nmHBI 1yry KpUBOH, 3aJaHHON IMapaMeTPUYECKHU.

Brruucnenue o6bema Tena BpalieHus ¢ MOMOLIbIO ONPEeICHHOI0 HHTerpaa.

Brruncnenue mion@aan NOBEpXHOCTH TeJla BpaICHUS.

Heco6cTBeHHBIE MHTErpallbl IEPBOTO U BTOPOro THMA. IIOHATHS CXOAMMOCTH U pacX0IUMOCTH

HecOOCTBEHHOr0 MHTErpaa.

Heco6cTBeHHBIE MHTETPaANIbl OT pa3pbIBHBIX (DYHKITHIHA.

KpatHble, KpuBOJIMHEHbIE, IOBEPXHOCTHbIE HHTErPAJIbI,

JIBOMIHOM MHTETpAaI, OIIPENEICHUE U CBONCTBA.

IIpaBuna BbIUKCIEHNS TBOWHOTIO HHTErPAJIa.

HexoTtopsle nmpuioxeHus ABOWHOTO HHTErpaia (K BBIYMCICHUIO TUIOIIAJIeH, 00beMOB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HHEPLINN, KOOPJINHAT LEHTPA TSHKECTH.

TpolHOM UHTErpall, ONpPEACIICHUE U CBONCTBA.

KprBonmHENHbBIN MHTETpal EPBOro THUIIA .

KpuBosMHENHBIN HHTErpall BTOPOrO THIIA.

HeoOxoaumoe u 10cTaTOYHOE yCIOBHUS HE3aBUCUMOCTH KPUBOJIIMHEHHOTO UHTErpaja OT IyTH
UHTEIPUPOBAHUS.

®opmyna ['puna.

I1oBEpXHOCTHBIN UHTErPaJ IEPBOrO THUIIA.

10. DneMeHTHI TeOpUH TOJIsI, TOBEPXHOCTHBIA HHTETPAJI BTOPOTO THIIA.
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PSIJIBI

YucnoBsle noJ0KUTENbHBIE psAlbl. [loHATHE CyMMBI OecKOHEUHOTO psia. Cxondiuecs U
pacxosuuecs psiabl.

Heo0OxonuMelii Mpu3HaK CXOJUMOCTH, TEOPEMBI CPAaBHEHUS.

[Tpusnaku Jlamambepa u Korm, nHTErpaibHBIN MPU3HAK.

3HAKOMEPEMEHHBIE PSAJIbI, A0COTIOTHAS M YCIIOBHASI CXOAUMOCTb.

Teopema JleitbuuIa 0 cX0IMMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@yHKIMOHAIbHBIE PsAJIbl, pPABHOMEPHAs CXOIMMOCTb, ITpU3HaK Beliepmirpacca.
Crenennsle psjabl, TeopeMa Abens, THTepBajl U paJnyc CXOJAUMOCTH CTEIIEHHOTO psija.
Psin Teitnopa. YcnoBus pa3noxxuMocTd GyHKIuH B psia Teinopa.

Pasnosxxenue B psin Teilsiopa HEKOTOPBIX PYHKIMM (TaOIUYHbBIE PA3IOKEHUS).
[Tpumenenue psina Teinopa Kk mpUOIMKEHHBIM BBIYHCICHUSM.

OBbBIKHOBEHHBIE TU®PEPEHIIMAJIBHBIE YPABHEHUSA

OCHOBHBIC TIOHATUS TEOPUU OOBIKHOBEHHBIX IU(PPEpEeHINATBHBIX  ypaBHEHHH IEPBOTO

HOpsiiKa: oIpesieleHne OOBIKHOBEHHOro auddepeHInanbHOro ypaBHEHHs, (OpPMbI 3arucu

OOBIKHOBEHHOTO (P PEepEeHIIMATBHOTO ypaBHEHHUS IIEPBOTO IOPSIKA, TOHSATHS OO0IIero u

YaCTHOI'O PElIeHUH, OOIIEero U YaCTHOIO WHTErpajoB.

[TocranoBka 3agaun Komm st auddepeHnnanbHoro ypaBHeHHS IEPBOTO MOPSIKA.

Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTH pelieHHs s TudepeHMaIbHOr0 YpaBHEHUS

IIEPBOIO MOPSAIKA.

['eomeTpuueckuii cMbICI 00LIEro HHTErpajga OOBIKHOBEHHOI'O JI.y. IIEPBOTO MOpsAKA.

Juddepennnanpaple ypaBHEHHs MEPBOTO TOPSIKAa C pa3felNeHHBIMH W Pa3eIONIIMHUCS

NIEPEMEHHBIMH.

Jluneitnble uddepeHIManbHbIE  ypaBHEHUS IE€PBOrO MOPSIKA. Meron Bapuanuu

IIPOU3BOJILHON IIOCTOSTHHOM.

Juddepenunansubie ypaBHeHUs N-To nopsaka. OCHOBHbIE MOHATHS: (OPMBI 3aIIUCH, TOHSATUS

00IIero ¥ YaCTHOTO peleHH.

[TocranoBka 3amaun Komm u kpaeBod 3amauu il OOBIKHOBEHHOTO Ju((epeHINaTIbHOTO

YpaBHEHHUs N-TO MOPSIKA.

WnterpupoBanue aud¢epeHnnaIbHblX ypaBHEHUH N-TO TOpSAKAa METOJOM TMOHUKEHUS

HOpsAJKA.

Jluneiinbie omgHOpoaHble nuddepeHIuanbHble ypaBHeHHs N-To mopsiaka. OOmue cBOMCTBa

pEIIEHUI: MOHATUS JIMHEHHO 3aBUCHMBIX M JMHEWHO HE3aBUCUMBIX PEIICHUMN, ONPENEIUTENSA

Bponckoro, nonstre GpyHaaMeHTaIbHOU CUCTEMBI PELICHUH,

Teopema o0 cTpykType oOmero peuieHus OOBIKHOBEHHOTO JIMHEWHOrOo OJIHOPOJHOTO

b depeHIMaTBEHOT0 YpaBHEHHsI N-T0 MOpPsAKa.

Jlunelinple onHOpPONAHBIE IU((dEepeHIHalbHbIe YpaBHEHUS N-TO  MOpsAAKa C IMOCTOSHHBIMH

Kodp¢uimeHTaMi.  XapaKTepUCTUUYECKOE YpaBHEHHE, €ro CBs3b C JuddepeHanIbHbIM

YPaBHEHHEM.

By gacTHBIX pemieHnii TUHEHHOTO OaHOpOoAHOrO AU (EepeHInaTbHOTO YpaBHEHHS N - TO

nopsiika C  TOCTOSHHBIMH — KO3(GQUIMEHTaMM B  3aBUCUMOCTH OT BHJA KOpHeEH

XapaKTepUCTUUECKOI0 ypaBHEHHUSI.

Jlunelinble HeoAHOpPOIHBIE NU((depeHIInalbHble ypaBHEHHUs. TeopeMa O CTPYKType OOIero

peleHusl.

Pemenne nuHENHHBIX HEOJHOPOAHBIX JU(PQPEpEeHIHATbHBIX  YPAaBHEHMH C MOCTOSHHBIMU

koa¢punmenTamu. MeTos modopa 4acTHOTO pelIeHus AJis IPaBbIX yacTeil Buaa
f(x)=P,(x)e”, f(x)=M cosBx+ Nsin gx,
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f (x) = P(x)e™ cos Bx+Q(x)e™ sin Sx.
Pemenue JMHEHHBIX HEOJHOPOAHBIX JU(PQPEepeHIMATbHBIX YpaBHEHUH METOJOM BapHalluu
IIPOU3BOJILHBIX ITOCTOSIHHBIX.
[TocTaHOBKa U pelieHue 3a1a4 Ha COOCTBEHHbIC 3HAUCHMSL.
Cuctemsl muddepeHraabHbpIX ypaBHeHUH. [lonsaTre HOpManbHO# cucteMsbl. [lonsaTus o6ero
U 4aCTHOIO peleHui cuctembl. Teopema o mnpuBeneHUH TU(HEPEeHINATIBLHOIO ypaBHEHUS N-
ro MOpsAKa K HOpMaIbHOU cucTeMe. MeTo UCKII0YEHUsT HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEH

Bunbl ciyualiHbIX COOBITHH.

Kraccuueckoe v cTaTUCTUYECKOE ONPEEICHUsS BEPOATHOCTH TMOSBICHUS cOObITUS. OCHOBHBIE
(bopMyIIbl KOMOMHATOPUKHU.

[IpyHUMIT CTATUCTUYECKON YCTOMYMBOCTH OTHOCUTEIBHBIX 4aCTOT. CBSA3b U pa3IMUUe MEKIY
KJIACCUYECKHUM M CTATHCTUYECKUM OIPEIEICHUSAMU BEPOSTHOCTH.

['eomeTpuueckoe onpenenenue BeposaTHocTu. 3anada broddona.

Anrebpa coObituif. IloHSATHS CyMMBI W TpPOU3BEACHUS COOBITHH, WX  TeoMeTpUYecKas
unTeprpetanus. OCHOBHbBIE 3aKOHBI aIreOpbl COOBITHI.

Teopema cnokeHust BEpOATHOCTEN Il HECOBMECTHBIX cOObITHI. ClleICTBUS U3 HEE.

Teopema cioxeHUs1 BEpOATHOCTEN 1JI1 COBMECTHBIX COOBITHIA.

TeopemMa yMHOXEHHSI BEPOSITHOCTEH ISl 3aBUCHMBIX U HE3aBUCUMBIX  coObITui. [lonsaTue
YCJIIOBHOW BEPOSITHOCTH.

TeopeMa 0 BEpOATHOCTH MOSBIICHUS XOTsI ObI OJTHOTO COOBITHSI.

. @opMmyIia OTHON BEPOSITHOCTH.
11.
12.
13.

®opmyna bepnyim.
JlokanbHas 1 MHTErpanbpHas Teopemsl Jlamaca.
Onpenenenre W TUIbl ciay4ailHbIXx BenuuuH. IloHsTHE 3akoHa pacmpeneneHus CiaydaiHon
BeIWYUHBL. Pan pacnipenenenus.
WurerpanbHas GyHKIUS pacnpenenenus BeposTHocTel. Onpesenenue, BEpOSITHOCTHBIA CMBICI
U CBOMCTBA.

[TnotHOCTH BeposiTHOCTEH. OmnpeseneHne, BEpOSITHOCTHBIA CMBICT U CBOICTBa.
CBs3b MEXJy MHTErpaJbHOM (QYHKUHMEH pachpenesieHuss BEpOATHOCTEH M IUIOTHOCTBIO
BEPOSITHOCTEH.
Onpenenenne, BEPOATHOCTHBIA CMBICA M CBOWCTBA MAaTeMaTHMYECKOrO  OXKHIAHUA I
JUCKPETHBIX M HETIPEPBIBHBIX CIIy4alHBIX BEJINYHH.
Omnpenenenne, BEpOATHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCUU.
buHOMUANBHBIN 3aKOH pacrpeIeICHHUS .
CpenHee 1 HauBEepOSITHENIIIEE YUCIIA MTOSBICHUN COOBITHS IPU OMHOMUATIBHOM pacIipeleIeHUH.
3axoH pacnpeznenenus [lyaccona.
PaBHOMEPHBIN 3aKOH pacIpenesIeHUs BEPOSATHOCTEN.
ITOKA3aTEeNbHBIA 3aKOH PACIIPEECIICHUS BEPOSITHOCTEH.
HopmanbHblii 3aK0H paclpenesieHust BEPOATHOCTENH. BeposTHOCTh MomnagaHus HOPMAJILHO
pacrpeeeHHON CITy4YallHOM BEJIMYMHBI HA MPOW3BOJIBHBIA KOHEUYHBI HHTEPBAJ.
BeposiTHOCTH TnOmasaHus HOPMAJIbHO PACHpPEACIICHHON CIy4alHOM BEIMYMHBI HAa WHTEPBAall,
CUMMETPUYHBIM OTHOCUTENIBHO cpeiHero 3HaueHus. [IpaBuio tpex curm. Teopema JlsmyHoBa.
[IpenenbHble TEOPEMBI TEOPUH BEPOSTHOCTEM.

MATEMATHYECKAS CTATUCTHUKA

IIpeamer u OCHOBHBIE 3a/1a4l MATEMAaTUYECKON CTATUCTUKH.
[TonsiTue o BeIOOpouHOM MeTozie. ['eHepanibHast U BBIOOPOYHAs COBOKYITHOCTH.
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3. OcHOBHbIE IOHATHS MAaTEMAaTUUYECKON CTATUCTUKH (BapUallMOHHBIN Psijl, 4ACTOTa, OTHOCUTENIbHAS

4acTOTa, CTATUCTUYECKOE pacIpeieIeHue BHIOOPKH).

OMmupuueckas pyHKIUS pacrpeaeneHus: BBIOOPKH U €€ CBOWCTBA.

ITonuroH 4acToT ¥ IOJIUTOH OTHOCUTENBHBIX 4aCTOT.

I'ucTorpamma 4acToT ¥ OTHOCUTEIBHBIX YaCTOT.

ToueuHble OLIEeHKH TapaMeTpoB pacnpezeseHus. TpedoBaHNs K OLEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYMBOCTH BRIOOPOUHBIX CPETHUX.

Bri6opouHnas 1 ucnpaBieHHas AUCIEPCUH.

10 WNHutepBanbHble OLEHKHU. [[oBEpUTENbHBI UHTEPBAN U JOBEPUTENbHAS BEpOSATHOCTh. lloHsaTHE
TOYHOCTHU OLICHKH.

11. TlocTpoeHue TOBEpUTEIHHOTO WHTEpBaja AJISl OLIEHKH IeHepajJbHOW CpenHel Mpu HM3BECTHOM
CpPEIHEM KBaJIpaTU4ECKOM OTKIIOHCHHH.

12. TlocTpoeHue 1OBepUTEIHHOIO HHTEPBAJA JIJIsl OEHKU T'eHepaibHOM cpe/iHel py He- U3BECTHOM
CpeIHEeM KBaapaTUudecKoM oTkIoHeHnu. Cioyuait manoii Beioopku. Pacnipenenenue CThIO/ICHTA.

13. YopoieHHbIe METO/IBI pacueTa CTATUCTUYECKUX XapaKTEPUCTUK BEIOOPKH. Y CJIOBHBIE BAPHAHTHI.
Meron npousBeacHU.

14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

©oN R

15. Kpurepnii Y 2 [Tupcona.

16. KoppensuoHHas ¥ perpecCHOHHAast 3aBHCUMOCTH.

17. YpaBHeHUE BBIOOPOUHOUN pErpeccuu.

18. BriOopounbIii K03()(HUITMEHT PEerpecCcH.

19. Be1i6opounblii KOA(DPUITUESHT KOPPETAIUU.

20. CBs13p MeXIy BEIOOPOYHBIMH KOA((UIIEHTAMH PETPECCUH KOPPEIIALINH.

KomiuiekT 3aianuii il BBITIOJTHEHUSI
pacuetHo-rpaduueckux pador (PI'P)

(nast ouenkn kommnerenun OIK-1)

no aucHunianHe _ BpIcmias MaTeMaTHKa
(HaMMEHOBaHUE JAUCLUILIHHBI)

Ilo anredpe
PI'P Ne 1, vactnp 1
-11 0 2 0 2
3amanme Nel. Jlanpr matpunet A= 1 3 2 | uw B={0 -3 3
4 0 -3 1 1 -1

Beimonuuts neiicteus: A2 +8BT .
3ananne Ne2. ITpoomkuTh JaHHOE MaTpidHoe paBerctBo (2A+3B)° —4A* —6AB =...

U IPOBEPUTH €0 JUId MaTpull 4 U B 13 nepBoro  3aJaHusl.
3asanue Ne3. Beruucnuth onpeaenuTeib IByMs CIoco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
Pas3IoKEeHUEM I10 IEPBOMY CTOJIOILY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3amanue No4. JInst naHHOM MaTpHIlBl HaiiTH 0O0paTHYIO0 MaTpuily. Caenats IpOBEPKY.
1 0 2
1 10
-1 2 3

3ananue No5. Pemmnth matpuunoe ypasaenne AXB = C (maiitu X). Caenats npoBepky.
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(2 (s Y

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3

0 5 4 3 1

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

PI'P Ne 1, yacTp 2
3aganue Nel. Pemuts cuctemy MerosiomM Kpamepa. Cnenatb mpoBepKy.
X, +4X, =X, =2
2X +2X, +3X, =7
3X, +6X, —2%; =1
3aznanue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHULIbI.
3aganue Ned. Pemuts cucremy u3 Nel meronom Iaycca.
3aganue No4. PemnTh HEOTHOPOIHYIO cucTeMy MeTosioM ["aycca. Halitu oOiee pemienue u
YacTHOE pelICHHUE.
X, + X, +2%X; +3X, =5
3%, +2X, —4X, — 2%, =1
S5X, +4x, + 4x,=11
3aganue NoS. Pemuth olHOpOHYIO cucteMy mMeTosioM ["aycca. Haiitu obmiee pemenne u OCP.
2X, +6X, —9%, —9x, =0
4%, —5X%,+ X, =0
3% +3X, = 7X;—4%x,=0"
X, —3X, + 2%, +5x%, =0

PI'P Nel, vactp 3
3ananue Nel. [Tokasarb, 4To BeKTOpeI M, N, P 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3NOKHUTh

BekTOop @ mo atomy Gasucy: m=(1,—-1,2),n=(2,0,3), p=(-2,-1,1),a=(5—4,13).
3amanme No2. Jlansel BekTopbl M u N . BBIICHUTH — KOJJTMHEAPHBI JTX BEKTOPHI & H b.
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.
3ananme Ne3. Haiitn |a|, ccmn |M|=6+4/2,|0|=2, (1) =135, & =6M—m.
3aganne Ne4. Jlan A ABC . Haittu £ B, ecin A(1;-1;2), B (3;3;2),C(7;1;2).
3azmanue NoS. Ilpu kakux x BEKTOpbl A H b MEPIEHIUKYIISIPHBI?
a=(x;1,-4),b=(x-3;12; x).
3aganue Ne6. Haiitu rutomaap napaiesorpaMMa, IOCTPOEHHOTO Ha BEKTOpax a M b.
a=2m-5n,b=m+n,|m|=12|n|=3, (. =%.

3amanue Ne7. Haiitu mnomanp tpeyronsauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue Ne8. Jlausl Bektopsl a, D, C . BBIACHUTE — KOMIUIAHAPHEI JIH BEKTOPHL. ECIIM BEKTOPHI He

KOMILIAHAPHBI, TO HAliTH 00beM Mapajienenumnena, HoCTPOEHHOro Ha BekTopax a, b, C u

OTIpEeJIeNIUTh — KaKyl0 TPOUKY OHU 00pa3yroT.
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a(l;-1:5),b(2;4;:-2),c(3;0:1).

PI'P Ne 1, vactn 4
3aganne Nel. Tlpsimast |, mpoxomut wepes Touky A mapamiensHo Bektopy { . [psimas |,

IPOXOJNT Yepe3 TouKy B mepnenaukymnsprao Bekropy N . Haiftu Touky nepecedeHus npsiMbIX U
yroa mexay uumu, ecii - A(3;5), 0 (1;3), B(0;5), n(-3;4).
3amanue No2. Jlana mpsimast |, . [psimast |, mpoxomut wepes Toukn A u B . Haiitu paccrosinue ot
ToukH nepecedenus npsambix |, u |, mo npsimoit 1.
1, :{’;z;fif A(4:0),B(7:3), I,:9x-12y+2=0.
3ananue Ne3. Haiitu paccrosinue ot Toukn M, 1o mnockoctu o , npoxopsumieit uepes Touky A
nepreHuKyisipHo Bektopy N, ecmm M (0; 1; 7), A(2; -1;4), N (6;22; -3).
3amanue Ne4. Haiitu yrosi Mexy IIIOCKOCTBIO ¢ W IUIOCKOCTBIO f3 , IPOXO/ISIICH Yepe3 TOUKH
ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3azanue NoS. 3anucarh KAHOHUYECKUE YPaBHEHUSI IPSAMOM, 3alaHHON OOLIMMU YpaBHEHUSIMHU.
X+2y-9z-10=0;

{3x+4y+82 —-24=0.

3ananue Ne6. Haiitu TouKy nepeceyenus npsamMoi | u miockoctd @ ¥ yrosn Mexiay HUMH.

I:XLZ:X:Z—_l; a:Xx+2y-32z-12=0.
3 4 -2

3amanue No7. Tlpsimast |, mpoxomur uepe3 touku 4 u B. Ilpsimast |, mpoxomut wepes Touxy M
IEPICHANKYJISIPHO IocKocTH  « . Haittu yron mexny npsimbivu |, u |, u BeisICHUTS — nexart i

OHM B OJHOH IJIOCKOCTH HUJIN CKpCHIUBAKOTCA.

A(9;-31),B(4;4,-5),M (-1;,11;,-11), a:2x+3y—-z-1=0.

PI'P Ne 1, yacthb 5
(x+3)° ¥y’

+=— =1 yka3arb (OKYCHI, IKCIIEHTPUCUTET,
49 25

aupeKTpuckl. IlocTpouTs KpuBYIO, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.
3amanune Ne2. TlpuBectu ypaBHenue kpuBoit 9x> — 25y —18x+200y —616 =0 x

3aznanue Nel. Jlng naHHOW KpUBOIA

KaHOHMYECKOMY BHU]ly Y IIOCTPOUTH KPUBYIO.
PT'P Ne6
3amanue Nel. Jlns nuHeitHoro onepatopa 4 3aiaHbl 00pasbl 0a3ucHbIX anemeHToB A€, AE,, A€,

. 3anucate Matpuny oneparopa 4 B 6azuce €, €,, €, u HaiiTu o0Opa3
JneMeHTa X .
Ae =7¢e,+3¢€,-2¢€,, Ae,=¢ —-¢€,+4e,, Ae,=2¢ +2¢,+3¢,,
X=2¢ —4¢€,+¢€,.
3asanue No2. Haiitu coOCTBEHHBIE 3HaUEHHS U COOCTBEHHBIE BEKTOPBI TMHEMHOTO orepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oa3uce MaTpuieit A= 7 o)

ITo unTerpanam
Heonpenenennslii mHTErpas
HaiiTu mHTErpasbl.
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J-\/tg_X+3 .J-sin2xcI 5x+1 5 ICOS(Z_S&)

dx
——dx 3. . dx
COS~ X cos® x '[Zx\/ln J.\/x +2X+7 2«/?
6.[(1-3x)cossxdx 7. [arctg2yxdx 8. [e”cosSxdx 9. [x*In(x-+3)dx 10. _fwdx 11.
2X

[(2=x)In¥/xdx

12. [(x* +3x-1)3"dx 13, fosinzgdx 14, j(8x—3)cos§dx 15. [(+/7 ~5x)sin xcx

3
16. [(x-1)’In*(x—1)dx 17. JM 18, | Slnx+cosx)d 19] K =4 413
1+4x° (cosx —sinx)’ (x-1)(x-2)
3 2 3 2
20. IZX e +7X;4dx I X2+2X 2+2X+1 dx 22. jsin“Zxcos”Zxdx 23. Isin2x00523xdx 24.
(x+1)(x-2) (X +1)(X* +x+2)

dx dx
j(—dx 25. jm

4—x2)\/3+ x?

OmnpenesieHHbIN HHTErPaJ
. Haiitu mutomanps Gurypsl, orpaHn4eHHON rpaduKamMu (QyHKITHA.
2. Haiitu miomaap GUrypbl, OorpaHH4€HHON JTMHUAMHU, 3aJaHHBIMH YPAaBHEHUSMU B MOJISIPHBIX
KOOpJHMHATAX.
3. Haiitu o6beM Tena, 00pa3oBaHHOrO BpaleHueM ¢Guryp. Jlias HedeTHbIX BApUAHTOB —
oTHOCHUTENBHO ocH 0X, Ut Y4eTHBIX BAPUAHTOB — OTHOCUTENBHO ocu 0.
4. BBIUUCIUTH JUIMHBI YT KPUBBIX!
a) 3a/IaHHBIX YPAaBHEHUSIMU B IPSIMOYTOJIBHOM cUCcTEME KOOPAMHAT;
0) 3a/JaHHBIX YPaBHEHUSIMH B MOJSPHBIX KOOPJMHATAX — JUIS YETHBIX BAPUAHTOB,
YpaBHEHUSMHU B MapaMeTpUUecKoi (popMe — JIJIsl HEUETHBIX BAPUAHTOB.
5. BBIUMCIUTD MIIOIIAI1 TOBEPXHOCTH, 00pa30BaHHOI NMPH BpallleHuH BOKPYT ocu 0X KpUBOH.
6. BeUMCIUTh HECOOCTBEHHBIC MHTETPANIBI HITH YCTAHOBHUTDH UX PACXOAMMOCTb.
Ycnosus 3ana4y

1) y=x*/12, y=1/1+x% 2) r=sin’p 3) x* =2y, y=[X
4a) y=e", 0<x<In5 40) r—3(1—singo) —7l2<p<-716

-

1
[xIn? xdx

S
){(2x 1)J_ 1 o

KpaTHI)Ie, KpHBOJIHHeﬁHLIe HHTErpaJjabl

5 y=1/x, 3<x<4

2 2y
1. VI3MeHUTH MOPSIOK HHTErPUPOBaHus B ABOitHOM uuTerpane [dy [ f (X, y)dx.
0 y-2

2. BplumciuTh 00BeM Tena, OrpaHMueHHOTo TTOBEpXHOCTAMUH X~ +Y° =4X, Z=X, Z=3X
3. BBUMCTUTH MEXaHUYECKHE XapaKTEPUCTUKH TUTACTHHBI - YCIOBUS, 33/IAI0MIHE TUIACTHHY

AABC, A(0;0), B(-3,0), C(0;1) Haittn X, ..

ITo 00bIKHOBEeHHBIM 1M PepeHIHATBHBIM YPABHEHUAM
2
1. HapucoBaTh MHTErpabHYIO KPHBYIO ypaBHeHUs ) = X~ — V', HPOXOJSILYIO

yepe3 Touky M(2;3/2).Pemuts ypaBHEHHE METOIOM U30KJIMH.
Pemnts ypaBHeHUs:
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2. J4+y?dx—ydy = x*ydy,
2
3. 2W_Y 8 g
dx x° X
4 dy 3x+2y+1
" dx x+1
2 2
5. xe” dx+(x*ye’ +tgy)dy=0.
Pemts 3agaun Komu 115t ypaBHEHMI:
6. ﬂ:%_3_y, y@) =1,
dx x° X
7. 4y + X%y = (x> +8)e >y’ y(0) =1.
8. PemuTh ypaBHeHue: X2y 4+ xy" = 1
Jx
9. Pemmts 3amauy Komm:  y” =18sin®ycosy, y@) = %, y'@)=3.
Pemnts ypaBHeHus:
10- y’l!! + y!” — x'
11. y""+5y"+7y"+3y =(16x+20)e*,
12. y"+25y =2c0s5x —sin5x +€e°*,
13. y"-3y'+2y= .
Y yrey (3+e™)
14. Pemuth KpaeByro 3amauy: Y’ +2y'+5y=-3sin2x, y(0)=1, y(%} =0.
15. Haiiti coOcTBeHHBIE 3HaYeHUI A ¥ COOCTBEHHBIE PYHKIMU Y 3a/1a4H:
y'+A'y=0, y(0)=0, y'(b)=y(b).
Pemts ypaBHeHHs:
16. x*y"+2xy'—6y =xInx,
17. y"—xy'—4y=0.
PemuTs cucTeMbl ypaBHEHUI:
21 — 2'=vy—17 "=4y—-3z SinX,
18 {x 7' +5xz+4y =0, 10, { =y-z 20. {y’ y—3z+
y' =1z y'=z-Yy. z'=2y—7—-COSX.
ITo Teopun BeposiTHOCTEH
1. V cbopmuka nmerotcs 10 meraneit, Mao OTIMYAIOIIMXCS TTO BHEITHEMY BUy. 3 HUX 6 neranei
IIEpPBOro copTa, a 4 — BToporo. KakoBa BEpOSTHOCTb TOTI0, UTO CPEIM B3ATHIX HayJady 5 neraneu
3 OKaxyTCs MepBOro copra?
2. B ypHe 7 uepHBIX IIapOB U 5 >KeATHIX mIapoB. HallTh BepoOATHOCTH TOTO, YTO CPEIH HayAady
W3BJICUCHHBIX 4-X IIAPOB OKAXKETCS O0jee 2-X JKENThIX.
3. BeposATHOCTh OTKa3a KaXJI0r0 M3 HE3aBUCHMMO PAOOTAIONIMX AJIEMEHTOB AJIEKTPUUECKOH Ienu
pasuaa P =0,05. Haiitu BeposTHoCcTs 6e30TKa3HOI pabOTHI 7EKTPUUECKOI TIETTH.
— —
—

69



Ha nByx craHkax oOpaOaThIBAalOTCSl OJHOTHUIIHBIC JETajd. BeposTHOCTh M3TOTOBICHHS CTaHAAPTHOW
JeTaJIH JIJIS TIepBOTO cTanka pasHa 0,96, a st Broporo cranka - 0,92. Jletaim CKIaABIBAIOTCS B OJJHOM
MecTe, MpPUYEM TMEpPBBIA CTAaHOK M3TOTaBIMBaeT B 1,5 pasa MeHblle aeraneid, yem BTopoil. Haittu
BEPOSTHOCTB TOTO, YTO B3sTasi HAyAauy JeTallb OKaKETCsl HECTaHJaPTHOM.
BeposTHOCTB TOrO, YTO Hayqa4y B3sTas JAETalb U3 HapTHU CTaHAapTHa, paBHa 0,92. Haiiti BeposSTHOCTH
TOT'0, YTO CPE/IU B3ATHIX HayIauy LIECTH JeTaliell He MEHee JIBYX OKaKYTCsl HECTaHIapTHBIMH.
BepositHocTh 0€30TKa3HOM paboThl Kaxaoro u3 700 He3aBHUCHMO pa0OTAIOMIMX AJIEMEHTOB
HEKOTOpOro ycrpoiictBa paBHa 0,85. HailTu BEpOSITHOCTh TOTO, YTO BBIMIYT U3 CTpost oT 80 10
120 snementoB; poBHO 100 351eMEHTOB.
YCcTpoiCcTBO COCTOUT U3 4-X 3JIEMEHTOB, padOTAIOIINX HE3aBUCUMO JIPYT OT Jipyra. BepostHOCTh
HAQ/ICKHON pPabOThl KaXAOTro 3JeMeHTa B oJHOM uchbiTaHuM paBHa 0,9. CocTtaBUTh 3aKOH
pacnpezeneHus JUCKPETHOM cllydailHOM BeMuuHbl X - YMClia OTKa3aBUINX JIEMEHTOB B OJIHOM
OIIBITE.
HezaBucumele cnyuaiinbpie BeTMUUHBI X U Y 3a[aHbl pAIaMU pacIpeleieHHs.

-2 15 2 3 -15] 0 2

X Y

01 |03 [02] ... 03 |02
P P

Haiitu cpenHee KBagpaTUUeCKOe OTKIOHEHUE BeanuuHpl Z = 2 X 2 _3Y.

VCTpOCTBO COCTOMT U3 4-X HE3aBHCHMMO PaOOTaIOLIMX OJHOTHUIIHBIX 3JIEMEHTOB. BeposTHOCTH
HaJEKHON paboThl Kaxaoro nemenra pasHa 0,995. HaliTu BeposTHOCTH TOTO, YTO PabOTAIOT
He MeHee TPeX AJIEMEHTOB.

10. Cnyyaiinas BennurHa X 3aJaHa INIOTHOCTHIO BEPOSITHOCTEH:

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

Haiftu kosddunuent "a", uHTErpaqpHy0 (YHKIHIO pacHpeieseHHs

F(x), M(X), D(X) u BepositHocTh momaganust X B unrepsai (0,2; 0,8).

11. Ha cranke M3rotaBIIMBaeTCs netanb. Ee miuHa X - cnyqaﬁHaﬂ BCJIIMYNHA, paCIIpCACIICHHAA 110

w N

HOpPMaJIbHOMY 3aKoHy ¢ mapametrpamu: d =20 cM, 0 =1,1 cm. Haiitu BeposTHOCTH TOTO, UYTO
JUTMHA JeTanu 3akimodeHa mMexay 19 cm u 21,1 cm. Kakoe oTkiIIOHEHHE NJIUMHBI JeTalu OT d
MOXKHO TapaHTHpoBaTh c BeposiTHocThio 0,9; 0,997 B kakux mnpenenax OyayT JexaTh
MIPAKTUYECKH BCE pa3Mephl Jerajeit ?

Ilo MaTeMaTHYeCKOH CTATHCTHKE

Jlnist KaxJ10ro BapuaHTa Tpedyercs:
[MpencTaBuTh OMBITHBIC JaHHBIC B CTPYNMITUPOBAHHOM BHUJE, pa30MB Ha K PaBHOOTCTOSIIMX
YaCTUYHBIX UHTEPBAJIOB.
Haiiti sMnupudeckyto QyHKIIMIO pacpesiesieHus: U IOCTPOUTh ee rpaduk.
[TocTpouTh MONUTOH U TUCTOTPAMMY OTHOCHTENIBHBIX 4acTOT.
BbuncnuTe METOAOM NPOM3BEICHUI UYMCIIOBBIE XapPAKTEPUCTUKH BBIOOPKH: BBIOOPOUHYIO
CPEIHIO0, BELIOOPOYHYIO M UCIIPABICHHYIO AMCIIEPCHH, BHIOOPOUHOE CpefHee KBaapaTUUYECKOe
OTKJIOHEHHE, KO3 PHUIINEHTH aCHMMETPUH U JKCIIEcca.
Halitu TOYeuHble OIIEHKM MapaMeTpOB HOPMAJIBHOTO 3aKOHA PacHpelesIeHHs U MIOTHOCTh
BepositHocTer f(X).
[IpoBeputh, corjacyercss U MpUHUMaeMas TUIOTe3a O HOPMAIbHOM  pacHpeleleHUH
TCHEPAJbHOH  COBOKYIHOCTH C OMIMPUYECKUM pacHpeesieHueM BbIOOPKH, HCIIONb3YS
kputepuu [Mupcona u Konmmoroposa (mpu yposasix 3naunmoctu 0,05; 0,01).
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7. HaiiTu wuHTepBaJbHBIE OLICHKH I[MapaMETPOB HOPMAIBHOTO 3aKOHA pACHpeleleHUs, MPHUHSB

JOBEPUTENBbHYIO BepoaTHOCTh ¥ = 0,95 u 0,99.

3amanue
Pe3ynbrarhl perucrpanuu CpeIHel SKCIUTyaTallMOHHOW CKOPOCTH JBHKEHUSI aBTOOYCOB Ha
MEXIYTOPOJHBIX MapIIpyTax MPECTaBICHbI B BUJE BAPUAIMOHHOTO psiJia B TAOJIHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 431 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurtepun onenkmn:

- OIICHKA «3a4YTCHO» BbICTABJIACTCA CTYACHTY, €CJIN OH PCTYJIAPHO B TCUCHHUEC CEMECTpPA IIPEACTABIIATL
pelicHud 3aaa4, BBIIIOJIHWI IIOJHOCTBIO BCC 3aJjaHUA W HUX 3alllUTHII, OTBECTHB Ha BOIIPOCHI
IpenojaaBaTeiis,
- OLCHKa «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HEPCryJIApHO B TCUHCHHUC CEMECTpPaA
OpeaAcCTaBJiAl pCUICHUA 3a7lad, BBIIIOJIHMWII 3aaHUsI HE ITOJIHOCTBIO WK BOO6H.[€ HC IIPCACTAaBJIAI

paboThI

npenoaaBaTeIs.

Ha [POBEPKY,

JOIMYCKACT CYHMCCTBCHHBIC HCTOYHOCTH B OTBETAaX Ha BOIIPOCHI

71




