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1. Ilean ocBOeHUS TUCHMILIMHBI

K OCHOBHBIM 1IEJISIM OCBOEHHS NHCLMILIMHBI «BpIcIIasg MaTreMaTnka» ClIeayeT
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 HAPSLY C Pa3BUTHEM MaTEMaTU4YECKON UHTYULINN;

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

- IOATOTOBKY  CTYHEHTOB K  JIEATEIBHOCTM B  COOTBETCTBUU  C
KBAIM(PUKALMOHHON XapaKTEpPUCTHKON OakajaBpa IO HAIpaBiICHUIO, B TOM YHCIIE
(opMHpOBaHWE YMEHUH HCIIOJIb30BaTh OCBOCHHBIE MATEMATHYECKHE METOJbI B
PO ECCUOHAIBEHOM €SI TEIIbHOCTH.

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

- OCBOEHUE CTYJIEHTaAMU OCHOBHBIX MOHATHI, METO/I0B, ((OPMHUPYIOIIKX OOIIYIO
MaTeMaTUYECKYIO OATOTOBKY, HEOOXOAUMYIO JJIl yCHEIIHOTO PEeIIEHUs HPUKIIaIHBIX
3azay;

- (dopmupoBaHMEe y CTyJAeHTa TpeOyemMoro Habopa KOMIETEHLUH,
COOTBETCTBYIOIIMX €r0 HAaIlpaBJICHUIO MOJATOTOBKM M OOECHEYMBAIOIIUX €ro
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Aa.

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
COAEPKATEIBbHO-METOANYECKHU CO CIEAYIOMUMU AUCUUIUTMHAMU U nipakTukamu 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 MAIIMHOCTPOUTEIHLHBIM TIPOU3BOJICTBOM;

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 CUCTEM;

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

3. IlepeyeHb NJIaHMPYEMBIX Ppe3yJbTATOB OO0y4YeHHS IO JAUCHUILIUHE,
COOTHECEHHbIe ¢  IUIAHMPYEeMbIMH  pe3yJbTATAMH  OCBOECHHUA
00pa3oBaTeJIbHOI MPOTrPAMMBI

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
IporpamMmsbl 00yJarouuics
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,
peyCMaTPUBAIOLINX OPraHU3aIII0
U TIPOBEICHUE HAYUHBIX
UCCIIEJIOBAaHUM U CTATUCTUYECKOTO
aHanu3a uHpopmaIuy;

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

- UCTIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHO-HAYYHBIX TUCIUIUINH B
po¢heCCHOHAIIEHON JIeATEIbHOCTH,




- AHAJIM3UPOBATH U UCIIOJIb30BATh
METOJIbI U

CpeaCTBa M3MEPEHUM ISl KOHTPOJIA
Y YIIPaBJIEHUS TOYHOCTBIO MPOLIECCOB
V3TOTOBJICHUS MAIIWH.

Baanern:

- OCHOBaMU TEOPUHU BEPOSITHOCTH U
MaTEMaTU4YECKON CTaTUCTHUKY;

- METOAAMH CTaTUCTHYECKOTO
aHaJIM3a UH(OpMALINY;

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

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

4. CTpyKTypa M coJep:KaHue TUCHUNIUHBI

OO0mast TpyI0eMKOCTh TUCIUTIINHBI cOcTaBlsieT 14 3a4eTHBIX eauHMIl, T.e. 504
akajgeMuuecknx vaca (u3 Hux 462 gyaca — camocrosTenpHas padota cryneHToB). Ha
ayTUTOPHYIO paboTy OTBOAUTCS 42 akameMudecknx daca (M3 HuX 21 yacoB Ha JIEKIUH
1 21 9acoB Ha cCeMUHAPHI U MPAKTUYECKUE 3aHATHU).

Ha nepBom Kypce B IepBOM ceMecTpe BbIACNAIOTCS 14 akageMrUuecKux Jaca Ha
ayIUTOPHYIO paboTy, BO BTOPOM CEMECTpE Ha ayJuTOpPHYIO paboTy oTBoauTcs 12
aKaJeMUYECKHX Yaca.

Ha BTOpOM Kypce B TpeTbeM ceMecTpe BblAesAoTCa 16 akageMuyeckux 4acoB
Ha ayJIMTOPHYIO padoTy.

CtpyKkTypa u copepxaHue AUCUUILTUHBI « Bbiciias MaTemaTHKa Mo CpoKaMm U
BUJaM padboTsl oTpaxeHsl B [Ipunoxenun 1.

Copep:xanue pa3aesnoB JTUCHUIINHbBI

IlepBrIii cemecTp

Beeoenue

[Ipenmer, 3amaun U coAepkaHue MUCHUIUIMHBI. OCHOBHBIE ATallbl Pa3BUTHUS
nucuuiuinHbl. CTpyKTypa Kypca, €ro MeCTO U POJib B MOATOTOBKE CIICIUAIINCTA, CBS3b
C APYTUMHU TUCIUILUTMHAMMU.

Paszgea 1. DieMeHTHI JINHEHHOU aJIre0pbl

Tema 1.1. Matpulibl 1 onpeIeTUTENN.



[Tonsitue matpuiibl. Buasl matpun. [eiictBus Hag matpuuamu. Onepauuu Haj
MaTpulaMU U UX cBoiicTBa. OmpenenuTenu, X CBOMCTBA U BblYUCIeHH. [loHATHSA
MUHOpA U anreOpandeckoro AonojHeHus. Pa3nojkeHue onpeaenuTens mo dJIeMeHTaM
CTPOKH HJIM CTOJIONA. Beruncienue onpeaenuTesnei pa3amyHoro nopsaka.

Tema 1.2. OOpaTHas MaTpHIia.

OOpatHass MaTpuIla W alNTOPUTM €€  BBIYUCICHUA. JIEMEHTapHbIC
npeoOpa3zoBaHusg Marpull. [lpuBeneHume MaTpuibl K JIHArOHAIBHOMY WM
TpanenueBUIHOMY BHay. MartpuuHas @opMa 3aluCud CUCTEMBbI JIMHEWHBIX
anredpanyeckux ypaBHEeHUN. PaHT MaTpuUIIbL.

Tema 1.3. Pemenue cucteM JTUHEHHBIX alreOpandyeckux ypaBHEHUH.

Cucrtembl JHHEMHBIX aireOpanyeckux ypaBHEHUH, OCHOBHBIC TMOHSATHS
pELIEHUs, COBMECTHOCTH M HECOBMECTHOCTH CHUCTEMBI. PelieHrne cucTteM JIMHEMHBIX
ypaBHeHuil metogoM Kpamepa, meTonom oOpaTHOW MmaTpulel, MeTofoM ['aycca.
IIpoBepka mpaBwibHOCTH pemieHud. Teopema Kponekepa — Kanmemnu. Pemenue
IIPOM3BOJIBHBIX CHCTEM  JIMHEMHBIX YpaBHEHMU MeTtonoM ['aycca. Pemrenne
OJTHOPOJHBIX CHCTEM JINHEMHBIX YPAaBHEHUM.

Pa3zgeu 2. DiieMeHTBbI BEKTOPHOM aare0pbl

Tema 2.1. JIuneliHble onepanuy HaJ BEKTOpAMH, MX CBOMCTBA. JIMHelHbIE
KOMOUWHaIMK BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOpPOB. bazuc
CUCTEMBI BEKTOpOB. Pa3noxenue BekTopa no 0asucy.

Tema 2.2. CxansipHO€E, BEKTOPHOE M CMEIIAHHOE ITPOU3BEJICHUS BEKTOPOB, UX
CBOMCTBA. Y CJIOBHS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTHU BEKTOPOB.

Tema 2.3. Jluneiinbie mnpoctpanctBa. basuc. IlpeoOpasoBanue MaTpuilsl
JUHEWHOTO omepaTopa MpH mepexojie ot 6asuca k 6a3ucy. CoOCTBEHHbBIC 3HAYCHUS U
COOCTBEHHBIE BEKTOPHI MaTPUIIBL.

Paspnen 3. KoMiuiekcHbIe YnCJIa U MHOTOYJICHBI

MHOX€CTBO KOMIUIEKCHBIX 4ucesl. POpMbl 3allMCH KOMIUIEKCHBIX YHUCEI.
Onepanuu  Haxg KOMIUICKCHbIMM — unciaamMu. Popmyna Myaspa. Pasnoxenue
MHOTO4JIEHAa Ha MHOXUTENIN OCHOBHAs TeOpeMa anreOphl.

Pa3zgea 4. Kpusbie BTOpoOro nopsiaka

Dnnuric, mapaboa, runep0osia, uX CBoMcTBa U ypaBHeHUs. OO1Iee ypaBHEHUE
KpHUBOM BTOporo mnopsaka. lIpuBeneHne ypaBHEHHs KPUBOM BTOPOrO IMOPSAAKA K
KaHOHUYECKOMY BHIY.

Paszpnen 5. JiieMeHTBI MATEMATHYECKOI0 AHAIHM3A

Tema 5.1. UYwucinoBas  nocienoBarenbHOCTh.  [lpenen  uucioBoit
nocieaoBareabHOCTH M ero coicTtBa. Dynkums. [lpenen ¢ynkmun. OcHOBHBIE
Teopembl O Tpenenax (yukmuu. [lepBblii W BTOpPOW 3aMedyaTeIbHBIC MPEICIIbI.
CpaBHeHHe OECKOHEYHO MAJIbIX M O€CKOHEYHO OOJBIIUX BEIMYHMH. JKBHUBAJICHTHBIC
0ECKOHEYHO MaJible BEJIMUMHBI.

Tema 5.2. HenpepblBHOCTh (QYHKIMH B TOYKE UM HA MPOMEXYTKe, Touku
pazpeiBa (yHKIMHM, UX Kiaccupukamus. AcUMNTOTH Tpaduka (QyHKIUH, HUX
KJaccuduKainus, ycJIoBUs CyIIECTBOBAHUS, METO/IbI HAXOKICHHUSI.

Tema 5.3. IlpousBognas pyHkiuu. ['eoMeTprdecKuii 1 MEXaHUYECKUN CMBICI
npousBogHou. IlpaBuna guddepenuupoBanus u dbopMyJIbl  BBIYUCIICHUS



npou3BOAHbIX. Tabnuua NpOU3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX (DYHKIMM.
Brruncnenue npon3BoaHbIX QYHKIMH, 33JAHHBIX Pa3IMYHBIM 00pa3oM.

Tema 5.4. Judbdepennman. IlpomsBoanbie u auddepeHIransl  BBICIIAX
nopsakoB. [IpubnmxeHHbIe BEIUUCICHUS ¢ TOMOIIBIO AU(PepeHIInanos.

Tema S5.5. Packpeite HeompeneneHHoOCTeW pasnmnuHoro tuma. [IpaBuio
Jlonurtans. ®opmyna Teiinopa. Pa3nokeHns OCHOBHBIX AJIEMEHTApHBIX (QYHKIHI 1O
dopmyne Maxnopena. [IpubnmkeHHbIe BEIUMCICHHS ¢ TOMOIIBIO (popmysl Teitnopa.

Tema S5.6. OcHOBHBIE TEOpPEMBI I depeHInaIbHOr0  UCUHUCIICHHUS.
MOHOTOHHOCTh (PYHKLIMH, 3KCTpeMyMbl HeoOxoaumble M 1OCTATOYHBIE YCJIOBHUSA
MOHOTOHHOCTH, JIOKQJILHOTO 3KcTpeMyma. MccrienoBaHue BBITYKIOCTH Trpaduka
dbyukiuu. Touku neperunda rpadrika GyHKIIUN.

Tema 5.7. OOuas cxema uccieoBaHus (PyHKIIMK U MOCTPOEHUS €€ rpaduka.
CpoiicTBa (yHKUUMH, HENpepbIBHBIX Ha oTpe3ke. HauOonbliee U HauMmeHbllee
3Ha4Y€HUA (PYHKIMU HAa OTPE3KE.

Bropoii cemecTp

Pazgnen 6. AuddepenuuanbHoe wucyucjieHne QYHKUMHA HECKOJIbKHUX
nepeMeHHbIX

Tema 6.1. @yHKIMS HECKOJNBKUX INEpEeMEHHBIX. [Ipenen um HenpepbIBHOCTD.
OcHOBHBIE CBOIWCTBa HENpEepbIBHBIX (QyHKUMNA. YacTHble npou3BoaHble. [lomHbIN
mupdepenunan. I[Ipon3BogHBIE CIOKHONM (PYHKIMM HECKOJBKUX IEPEMEHHBIX.
YactHble pou3BoIHbIE U AU depeHnnansl Beicux nopaakon. Teopema LlBapua.

Tema 6.2. [IpousBoaHas o HanpasieHuto. I'paguent. KacarenbHast K KpUBOIA.
KacarenpHas miockocts 1 HOpMalib K oBepxHocTH. Dopmyina Teitniopa. IKkCcTpemym
(YHKIIMM HECKOJbKUX NepeMeHHbIX. HeoOxonuMmbple M OCTaTOYHbBIE YCIOBUS
JKCTpEMyMa.

Pa3nen 7. UnTErpasibHOE HCUHUCTICHHE

Tema 7.1. IlepBooOpa3nas. HeompeneneHHbli MHTErpal U €ro CBOMCTBA.
Tabmuua  MHTErpaJioB  OT  OCHOBHBIX  3JE€MEHTapHbIX  (yHkuuil. Meton
HETIOCPEACTBEHHOTO UHTETPUPOBAHUSI.

Meton uHTErpupOBaHusl € MOMOIIBIO 3AMEHBI IEPEMEHHOM, MTOJBEICHUEM IO
3Hak nuddepennnana. Metog HHTErPUPOBAHUS IO YACTSIM.

WNHuTerpupoBaHue paMoHAIBHBIX APOOE MHTErpUpPOBaHUE HEKOTOPHIX BUIOB
HUppalMOHAIBHBIX U TPUTOHOMETPUYECKUX (DYHKIIUMA.

Tema 7.2. 3agauu, NPUBOIAIIME K TMOHSATHIO OINPEIEICHHOIO HWHTErpasa.
OrnpeneneHHbli MHTETpall, €r0 CBOWMCTBA. Y CIOBUS MHTErpupyemoctu. MHTerpan c
MepeMEHHBIM TipeziesioM uHTerpupoanusi. opmyna Heiorona — Jleitbnuia. 3amena
IIEPEMEHHOU B ONPEIEICHHOM UHTETPAJIE.

[IpunoxkeHuss ONPENEICHHOTO MHTErpajla B TIEOMETPUM U MEXAHUKE
(BRIUMCIIEHUE TUTOMIAICH TIOCKUX (QUTYP, NITUHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIE HHTErpaibl IEPBOrO U BTOpPOro poja (1o
OECKOHEYHOMY TMPOMEXYTKY, OT HEOIPAaHWYEHHBIX (QYHKIUMH Ha KOHEYHOM
IPOMEKYTKE), UX CBOMCTBA.



Tema 7.4. 3anaun, NpUBOAAIINE K MOHATUAM KPATHBIX MHTETpanoB. JIBOMHOM
Y TPOMHOM MHTErPAJIbl, UX CBOMCTBA. BhIUKCIIEHNE NBOMHBIX HHTETPAIIOB IIOBTOPHBIM
WHTETPUPOBAHUEM.

Pasznen 8. UnciioBble M PyHKIMOHAJIBHbIE PAAbI

Tema 8.1. Uncnossie psinpl. CxoauMocTh U cymma psiza. Heobxonumoe yciaoBue
cxoauMocTH. JleiicTBus ¢ psaamu. CBOMCTBA YMCIOBBIX PSIIOB. 3HAKOIIOJIOXKUTEIbHBIE
psanbl. 'apmonnueckuit psag. [lpuzHaku cpaBHEHUS.

Metoael ucCCIENOBaHUS CXOAMMOCTH IOJOXKHUTENBHBIX PSIOB: IMPU3HAKU
Hanamb6epa, Komm, uarerpanbubiit npusHak Koru.

Tema 8.2. 3nakouepenyromuecs psiabl. [IpusHak JleiOnuma. AGcomoTHaAsS U
YCIOBHAsl CXOJAMMOCTb 3HAKONMEpPEeMEHHBIX psiioB. (OO00OIIEHHbIE MpPU3HAKU
Hanam6epa u Ko,

Tema 8.3. Crenennsie psabl U ux cBoicTBa. Teopema AGens. WurepBan u
paanyc cxoauMocTu. JuddepeHpoBanie 1 MHTErPUPOBAHUE CTENIEHHBIX PSAAOB.

Tema 8.4. Psanp1 Telinopa u MakiopeHa. YcinoBue paziioxXUMOCTH (PYHKIUU B
psan Teitnopa. Pa3znoxkenune HekoTopblx (QyHKuuid B psan Teitnopa. Ilpumenenue
CTENEHHBIX PS0B B MPUOIMKEHHBIX BBIYUCICHUSX.

Tpernii cemectTp

Paznen 9. O0bikHOBeHHbIE U epeHHaATbHbIC YPABHECHUS

Tema 9.1. JluddepeHuuanbHble ypaBHEHUS NEepBOro mnopsaka. Benenue.
3amaun, OpuBoJAUIME K AU(QPepeHIuanbHbBIM YpaBHEHUSIM TIEPBOrO MOpPSIKA.
OcHOBHbIE TIOHATUSL OOBIKHOBEHHBIX JU((EepeHINATBHBIX YpPaBHEHUH MEPBOTO
nopsiaka. [loctanoBka 3amaun Kommu. Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTH

pemenusi. OOmiee W 4YacTHOE pelICHUS, OOl ¥ YaCTHBIM HWHTETPAJIbI.
['eoMeTpuyeckuii CMBICIT 00IIIETO HHTETpaIa.
VYpaBHeHus C pa3IeSIOIUMUCS NePEeMEHHBIMH, OJIHOPOJTHBIC

muddepeHranbHble ypaBHEHUS, YPABHEHUS B MOJNHBIX TUdPepeHnmanax.

JIuHelinble 1.y. IEPBOrO NOpsAIKa U ypaBHEHU bepHyu. Pemenne nmHeMHbIX
YPaBHEHHI METOJAOM BapHUallMy MTPOU3BOIBLHON TOCTOSHHOM, METO0OM MPOU3BEACHUN
bepnynm.

Tema 9.2. [ludpepenumranbabie ypaBHEHUS BbICIIMX NOPAAKOB. DopMbl 3anucu
muddepeHunanbHOr0 ypaBHEHUsT n-ro nopsnaka. OOliee ¥ YacTHOE pEIICHHS.
ITocranoBka 3agaun Komm, kpaeBoit 3anaun. IHTErprupoBanre METOAOM MTOHUKEHHUS
MOPSIZIKA.

Tema 9.3. Jluneiinbie omgHoponHbie nuddepeHnnansuble ypaBHEHUS N — TO
nopsinka. OOIIKe CBONCTBA pelIeHUN JTUHEHHBIX OJHOPOAHBIX MUd(epeHITMATBHBIX

ypaBHeHUH n — 10 mnopsaka. [lonstue QyHIaMEHTaTbHOW CHCTEMBI PEIICHHIMA
JUHEHHOTO OIHOPOAHOTO Iu(GEepPeHITNAIBPHOTO YpaBHEHUS N — TO TOPSAKa, ee
MIOCTPOCHUE JUISL YPaBHEHHM c MMOCTOSIHHBIMH koddpurmeHTamu.

XapakTepucTUYeCKoe ypaBHeHME. Bul YaCTHBIX pELIEHUN JTUHEWHOTO OJHOPOJAHOTO
g depeHIranbHOTO YPaBHEHHSI N — IO MOPSAKa B 3aBUCUMOCTH OT BUJA KOpHEH
XapaKTepUCTHYECKOTO YPAaBHEHHS.

JIuneiinpie HeOAHOPOIHBIE MU (PepeHIInanbHbIE YPaBHEHUSI N — IO MOpsiIKa ¢
NOCTOSTHHBIMU Kod(ppuninentamu. Teopema O CTPYKType OOIIETO pPEIICHUS TaKUX
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ypaBHeHU. Merton moadopa 4YacTHOrO pemieHus (METOJl HEOIpeaAesIeHHbIX
K03 (UIIMEHTOB) Ui Pa3IMUHBIX CHCIMATBHBIX BUAOB MTPABON YaCTH.

Jluneitnpie HeoHOPOAHBIE MU depeHIINATbHBIE YPAaBHEHUSI BTOPOTO MOPSIIKA.
MeTton Bapraluy NpOU3BOIBHBIX MOCTOSHHBIX.

Tema 9.4. Kpaessie 3a7aun. 3ajauu Ha COOCTBEHHBIC 3HAUCHUS.

Tema 9.5. Pemenue nuddepeHMaNbHBIX YpaBHEHHH C TEPEeMEHHBIMU
koaurmmentamu Jluddepernumansroe ypaBuenue Jinepa. [I[pumeHeHre cTereHHbIX
PSAZIOB K MHTErpUpOBaHuio qudpepeHnanbHbIX ypaBHEHUH.

Tema 9.6. Cuctembl OOBIKHOBEHHBIX JU(DPEpEeHIIMATBHBIX ypaBHEHUH.
OcHoBHBIE mOHATUA. HopmanbHbBIE CUCTEMBI JIUHEWHBIX  OJAHOPOJIHBIX U
HEOTHOPOJHBIX U PepeHITNaANbHBIX ypaBHEHUH. Pellienne TuHeHHbIX OTHOPOIHBIX U
HEOJHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX JU(DPEepeHIMAIbHBIX YypaBHEHUH C
MOCTOSIHHBIMU KO3 puIieHTamu.

YerBeprhlil cemMecTp

Pa3nen 10. Teopusi BeposiTHOCTEi

Tema 10.1. Bpenenue. DiemeHThl KOMOWHaTtopuku. [IpaBuna cymmbl H
npousBefeHuss komOuHatopuku. CoeanHeHus (pa3MELIEHUs, [EePECTaHOBKH,
COYCTaHUS).

[Ipeamet Teopun BepoaTHOcTeH. Bunbl cinydalinbix coObiTuil. Knaccuueckoe,
CTaTUCTUYECKOE U T€OMETPUUYECKOE ONPEIETICHUSI BEPOSITHOCTH MOSIBJICHUS COOBITHS.

Tema 10.2. Anreb6pa coObiTuii. Teopembl CIOXEHUS BEPOSTHOCTEH IS
HECOBMECTHBIX U COBMECTHBIX COOBITUH, TEOPEMbl YMHOKEHHUSI BEPOSITHOCTEHM ISt
3aBUCUMBIX M HE3aBUCHMBIX COObITHH. DOpMyJbl MOJHOW BEpOSITHOCTH, belieca u
bepnymm. JIokanebHas u uHTErpaNbHas teopemsl Jlanmnaca.

Tema 10.3. Cnyuaitneie BenuuuHbl. [loHATHE 3aKoHa pacnpeneeHus
JTUCKPETHOM CIyYalHOW BEJIWYUHBI U CHOCOOBI ero omucanus. OCHOBHBIE 3aKOHBI
pacripeniesieHuss JAUCKPETHOW  ClIydyalHOM  BEIMYMHBI  (TUIEPreoMeTpUUYECKui,
OMHOMMANIbHBIN, pactipenenenue [lyaccona).

Tema 10.4. YUucnoBble XapaKTEPUCTUKU AUCKPETHBIX CIYyYalHBIX BEJIMYHH.
MaremaTnyeckoe 0KUIAHUE U AUCIEPCUS CIyYalHbIX BEJIMYMH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHble ciydaiiHble BeauuuHbl. MHTerpanbHas GyHKUHS
pacnpenenenus. [InoTHocTh BeposiTHOCTEH. CBA3b MEXAY MHTErpAIbHOM (DyHKIHMEH
pacrpeneneHuss M IUIOTHOCTBIO BEPOATHOCTEW. MareMaThdeckoe OXHIAHUE U
JIUCTIEPCUS HENTPEPBIBHOW CIIy4YaliHOM BEJIIMYUHBI.

OCHOBHBIE 3aKOHBI DPACHPEAEICHUS HENPEPBIBHBIX CIIyYailHbIX BEJIWYMH.
PaBHOMEpHBIN, TmOKa3aTeNbHBIA 3aKOHB. HOpManbHBIM 33aKOH paclpenesieHUs.
BeposTHOCT momazgaHusi HOPMaJIbHO PACHPEICICHHON CIIy4YallHOM BEJIWYMHBI Ha
IIPOU3BOJIbHBIA KOHEYHBII MHTEPBAJI, HA MHTEPBAJ, CHMMETPUYHBII OTHOCHTEIBHO
cpeanero 3HayeHus. [IpaBuno tpex curm.

Tema 10.6. IlpenensHble TeopeMbl Teopun BeposiTHOCTeR. HepaBeHcTBO
YeoObimena. Teopema YeOnimea. Teopema bepuymnu. LlentpanbHas mnpeaenbHas
Teopema.

Pa3znen 11. MaTtemaTnuyeckasi CTAaTUCTHKA



Tema 11.1. OcHoBHBIE 3aJja4yd MaTEMAaTHYECKON CTAaTUCTUKHU. BbIOOpOUHBII
MeToa. ['eHepalibHasi COBOKYMMHOCTh W BBIOOpKa. Twmbl BeIOOpOK. CTaTHCTHYECKOE
pacnpenenenue BbIOOpKU. [locTpoeHne smmupudeckoil (PYHKIIUU pacrpeeIeHHs
BBIOOPKH, TTOJIUTOHA ¥ THCTOTPAMMBI OTHOCUTEIHHBIX 9aCTOT.

Tema 11.2. ToueuHble OLUEHKH NapamMeTPOB pacnpeneneHus. TpeOoBaHHsS K
OLICHKaM: HECMEIIEHHOCTb, COCTOSITENbHOCTh, d(pdexTuBHOCTh. BpIOOpOUHas
cpenssisi. BeiOopouHast M ICTIpaBJICHHAS] TUCTIEPCUU. YTIPOIIICHHBIC METOABI pacueTa
CTaTUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

NHTepBasibHBIE OLECHKU. JIOBEPUTENIBbHBIM HHTEpBAN i1 MaTeMaTUYE€CKOIO
0’KUJIaHMS TPU U3BECTHOM CPEIHEM KBaJIpaTHYECKOM OTKJIOHEHHUM. Pacnpenenenue
CreronieHTa. JloBepUTEIbHBIM HHTEPBAJ JJISI BHIOOPOYHOM CpEeIHEH ITPU HEM3BECTHOM
CpeaHeM KBaJpaTHIECKOM OTKJIOHeHHH. Ciaydail Masoi BEIOOPKH

Tema 11.3. DnaeMeHTbl KOPPEISIMOHHOIO M PETPECCMOHHOIO aHalIu3a.
OnpeneneHue napaMeTpoB JUHEMHON CPEIHEKBAPATUUECKOW PETPECCUU METOIAOM
HaMMEHBIIUX KBaJAPaTOB.

5. 06p330BaTeJIl)Hble TEXHOJOTHHU, MIPUMEHACMBIC IIPH OCBOCHHUH
ANCIHUIIJINHBI

MeTonuka mpenoiaBanus AUCIIUIUIMHBI «BBICIIas MaTeMaTuKay U peaau3alusl
KOMIIETEHTHOCTHOTO ~ TOJAXO0/Ja B  H3JIOKEHUUM U  BOCHPUIATHH  MaTepualia
IpeIyCMaTPUBAIOT UCIIOIB30BAHUE CIICAYIONINX aKTUBHBIX M MHTEPAKTUBHBIX (opM
IIPOBEJICHUS] TPYIIOBBIX, UHJIUBUAYAIbHBIX, ayAUTOPHBIX 3aHATUNA B COUETAHUU C
BHEAYJAUTOPHOW PabOTOM C 11eTbi0 (POPMUPOBAHUS U PA3BUTUA TPODHECCUOHATHLHBIX
HABBIKOB 00YyYarONUXCsl:

— 3alUTa U WHIAUBUIyaIbHOE OOCYK/IEHHUE BBHITIOJHSAEMBIX JTAllOB PacyeTHO-
rpadguueckux pador ;

— TIPUBJICUYCHUE JTYUIINX CTYJACHTOB K KOHCYJbTHPOBAHUIO OTCTAIOIIUX.

— MOATOTOBKA, MPEJCTaBICHUE W OOCYKIECHUE MPE3CHTAIMA Ha CEMUHAPCKHUX
3aHATHSAX;

— OpraHu3alys U MPOBEACHUE TEKYIIETO KOHTPOJISI 3HAHUW CTYICHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— MMPOBEACHUE MHTEPAKTUBHBIX 3aHATHH 10 MPOTICAYPE MOATOTOBKU K MHTEPHET-
TECCTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— HCIOJb30BAaHUE HHTEPAKTUBHBIX (OPM TEKYyIIeT0o KOHTpoJsi B (opme
ayIUTOPHOTO U BHEAYJUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— UTOTOBBIM KOHTPOJIb COCTOWT B YCTHOM 3K3aMEHE [0 MAaTEMATHUKE C y4ETOM
PE3yIBTATOB BBHIMOJIHEHUSI CAMOCTOATEIBHBIX PadoT.

VY nenpHBINA BeC 3aHATHH, MPOBOJAUMBIX B HHTEPAKTHUBHBIX (hopmax, ompeecH
TJIABHOW II€JBI0  00pa30BaTEIbHONM TPOTpaMMBI, OCOOCHHOCTHIO KOHTHHTCHTA
00ydJaronmMxcsi U CoJiepKaHuEeM TUCIHUIUIMHBI «BpIcias MaTeMaTHKa» M B 1IEJIOM I10
nucuuirae coctaBisieT 30 % ayauTOPHBIX 3aHATUN. 3aHSATHUS JIEKIMOHHOIO THUIIA
cocTaBiisrOT 50 % oT 0ObeMa ayAUTOPHBIX 3aHATHUH.



6. OueHo4YHbIe CpeacTBa Ui TeKYyllero KOHTPOJISI YCIeBaeMOCTH,
NPOMEKYTOYHOIH aTTeCTAlMM N0 MTOraM OCBOEHUS] JMCUMILIMHBI H
yueOHO-MeTOAMYecKOoe  olecreyeHHe  CAMOCTOSAITEJIbHO  padoThl
CTYJ€HTOB

B npouecce 00y4ueHust Ha IEPBOM M BTOPOM Kypcax UCIOJIb3YIOTCS CIIETyOLINE
OIICHOYHBIE (DOPMBI CaMOCTOSITENHHOM PAOOTHI CTYACHTOB, OIICHOUYHBIC CpEICTBA
TEKYILIETr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHBIX aTTECTALIHN:

B IIEPBOM cemMecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- TPU CaMOCTOATENbHBIX (KOHTPOJBHBIX) PAOOTHI B Ay JTUTOPHH.

PacuerHo-rpaguueckasi padora Nel no JimHeilHOW W BEeKTOPHOI ajreope.
Kpatkoe copepxanue u 3Tanbl pacueTHO-TpaduuecKor paboThI:

[lepBbIii dTaII.

Pemiennie cucteM JTUHEHWHBIX anreOpanyeckux ypaBHeHHH meronamu ['aycca,
Kpamepa u oOpaTHOI MaTpubI.

Bropoit srar.

Bekropel, neiicTtBus Han BekTopaMu. CKaISIpHOE, BEKTOPHOE, CMEIIAHHOE
MIPOU3BEICHUS BEKTOPOB.

PacuetrHo-rpaguueckas padora Ne2 mo MareMaTu4eCKOMY aHAJIH3Y.

KpaTkoe copep:xanue u 3Tamnbl pac4eTHO-rpaduuecKoi paboThI:

[Tpenen uncnoBoil nocie0BaTeNbHOCTH, Tpee QyHKIUY.

HccnenoBanue pyHKINUN HA HEIPEPHIBHOCTb.

Brruncnenue npou3BoAHbIX QYHKLIUU.

HccnenoBanue GpyHKIUU, TOCTPOCHUE TPadUKOB.

Bo BTOpOM cemecTpe
- TpU pacyeTHo-rpaduyeckrue padboThl.
- TPU CaMOCTOATENbHBIX (KOHTPOJBHBIX) PAO0OTHI B Ay JUTOPHUH.

PacuerHo-rpadpuueckass padora Ne 3 mno (YyHKHUAM HECKOJbKHUX
nepeMeHHbIX.

Kparkoe coneprkanue pacueTHO-TpauuecKoi pabOThI:

@OyHKIMHA HECKOJIBKUX NTEpEeMEHHBIX. HacTHbIE mpou3BoAHBIE. [[pon3BOAHBIE OT
cnoxHbIX (yHkmuil. [lpomsBojmHas MO HANPABICHUIO W TPATUEHT. ODKCTPEMyM
GyHKIUY JBYX MTEPEMEHHBIX.

PacuetrHo-rpajduueckasi padora Ne 4 1o HHTErpaJbHOMY HCYHUCICHUIO.

Kparkoe comeprkaHue B 3Tarbl pacuyeTHO-TPapUISCKOM pabOTHI:

ITepserit yTarm:

Metonabl UHTErpUPOBaHUS. BhiuncieHne HeOnpeAEICHHBIX NHTETPAJIOB.

Bropoii srarm:

[IpunoxkeHuss ONpPENENEHHBIX HHTErpayioB. lccnenoBanue CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.
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PacuernHo-rpaduyeckasi padora Ne 5 mo psgam.

KpaTkoe copep:kanue u 3Tamnbl pacdeTHO-TpaduiecKoi paboThI:

[lepBbIii TaI:

HccnenoBanre cXOAMMOCTH YUCIOBBIX PSIOB.

Bropoi srarm:

HccnenoBanne CXOIMMOCTH CTEMEHHBIX psioB. Pasnmoxkenue ¢yHKIuil B
CTEIIEHHBIE PSAJIBI.

B Tperbem cemecTpe
- 0JlHa pacueTHO-TpaduyecKkas padbora.
- IB€ CAaMOCTOSITEJIbHBIX (KOHTPOJIbHBIX) pAOOTHI B Ay IUTOPHH.

PacuerHo-rpaguueckass padora Ne 6 mno audpdepeHuMATIBLHBIM
YPABHEHUSIM.

Kpartkoe coneprkanue pacueTHO-TpaduyecKoil paboThI:

MeTtonb! pemiennii qud GepeHnrnanbHbIX YpaBHEHUN Pa3IMYHOTO TUIIA.

B yerBepTOM cemecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- JIB€ CAMOCTOSITEJILHBIX (KOHTPOJBHBIX) paOOThI B ay IUTOPHUHU.

PacuetrHo-rpajduueckast padora Ne 7 mo reopuu BepoOATHOCTEI.

Kpatkoe conepxanue pacueTHo-Tpaduueckoit paboThI:

Omnpenenenne BEPOATHOCTEH CIyYalHBIX COOBITHIN, 3aKOHOB pAaCIpECICHHUS
JTUCKPETHBIX U HEMIPEPBIBHBIX CIIyYalHBIX BEJIMYUH U UX YUCIIOBBIX XapaKTEPUCTHK.

PacuetHo-rpajduueckasi padora Ne 8 mo MmareMaTu4ecKoil CTAaTUCTHKE.

Kparkoe coneprkanue pacueTHO-rpaduyecKoil paboThI:

[TocTpoenue amnupudeckoil PyHKIIUKU pacripesielieHUs: BHIOOPKH, TIOJIUTOHA U
TUCTOTPAMMbl OTHOCUTEIIbHBIX YacTOT.

Pacuer craTuCTHYECKUX XapaKTEPUCTUK BHIOOPKHU.

OueHOYHBIE CPEACTBA TEKYIIETO KOHTPOJS YCHEBAEMOCTH  BKIKOYAIOT
KOHTPOJIBLHBIE BOMIPOCHI U 33/1aHus B (hopMe OJIaHKOBOTO TECTUPOBAHUS I KOHTPOJIS
OCBOCHHMS O0YYaIOIIMMHUCS Pa3aesioB JUCIUIUTHHBI, iprieM PT'P.

OO0pa3sIiel TECTOBBIX 3a1aHu, 3aaHnii PI'P, KOHTpOJIBHBIX BOITPOCOB H 3a/1aHUIMA
JUTSI TIPOBEJIEHUS TEKYIIETO0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OWJIETOB TPUBEICHBI B
[Tpunoxenun 2.

a. (I)OHI[ OLCHOYHBIX CpPCACTB AJA MNPOBCIACHUA HpOMe)KyTO‘IHOﬁ
arTrecranmmu 06yqamumxcs1 o JUCHUILIMHE «BpIcIIass MaTeMaTHKa»

[lepeueHs KOMTIETEHIINI C YKa3aHHEM JTamoB UX (OPMHUPOBAHUS B IMPOIECce
OCBOEHHMS 00pa30BaTENbHON IPOTPaAMMBI.

B  pe3ymbraTe OCBOGHHS  IUCHUIUIMHBI  (OPMHUPYIOTCS  CIEIYIOIINE
KOMIIETCHIIUN
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Kon B  pesynprare  OCBOEHMs
KOMIIETEHIIMH | 00y4aroluics 10JKeH 00J1a1aTh
OIIK-1 YMEHHEM UCTIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JUCHHUIUIMH B MPO(EeCCHOHANBHON AESITeNbHOCTH, NPUMEHSTh
METOAbl ~ MAaTEMATHMYECKOIO0  aHaJIM3a W MOJEIUPOBAHMS,
TEOPETUYECKOI0 U SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHMUS

00pa3oBaTeNpHONl  MPOrpaMMbl

B nporecce ocBoenust 00pa3zoBaTeIbHON MPOrpaMMbl IaHHBIE KOMIIETEHIIUH, B
TOM YHCII€ UX OTJEJbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MOITAIHO B XOJI€ OCBOCHUSA
00yYaronMMUCs TUCUUILTAH (MOyJIeH ), MPAKTUK B COOTBETCTBUU C YU4EOHBIM IIIIAHOM
U KaJeHIapHbIM TpaduKkoM y4eOHOTO mpoIiecca.

Omnuncanue mokKaszarele © = KPUTEpUEB  OLECHMBAaHHUS  KOMIIETEHIIHM,
(opMHpYEMBIX IO UTOT'aM OCBOEHHUS JUCUUILINHBI, OMCAHUE MKl OLIEHUBAHUS

[loka3areneM OLICHMBAHUS KOMIICTCHIIMM HA PpPAa3JUYHBIX JTamax Mx
(opMHpOBaHUA SABISETCA JOCTHKEHUE OO0YUYaAIOIIMMHUCS TJIaHUPYEMBIX PE3yJIbTaTOB
00y4eHHMs 0 JUCHUIUIMHE.

OIIK-1 VYmeHueMm WuCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUYHBIX JUCIMIUIMH B
MpopECCUOHAIBHONW ~ JIEATEILHOCTH, TMPUMEHATh METOJBl MaTEMaTH4YeCKOro aHalu3a |
MOJIETTMPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEA0BAHUS

Kpurepun onennBaHus
Iloka3zarennb

2 3 4 5
3HaTh: Obyuaromuiics | O6yuaromuiics | O6ywaromuiicss | OGyyaromuiics
- TEOpeTHYECKHe JEMOHCTPUPYET | AEMOHCTPUPYE | IEMOH- JEMOHCTPHUPYET
OCHOBBI MIOJIHOE T HETOJIHOE CTpUpYET IIOJIHOE
HCIIOJIb30BAHUS OTCYTCTBUE WJIM | COOTBETCTBHE | TOCTaTOYHO COOTBETCTBUE
MaTEeMaTHYECKHX HEZ0CTaTOYHOE | 3HAHUU riy0okue 3HAHUU
METOJIOB 00€CIeYeHHs] | COOTBETCTBUE IporpaMMe: 3HAHUSA nporpaMmme
KauecTBa MPOAYyKLINN 3HAaHUU JIOTIYCKAlOTCAd | KOHTPOJIUPYEM | TUCLUIUIMHBI,
MalIMHOCTPOEHUS; KOHTPOJIUPYEM | OLIMOKH, BIX JIOTUYHO U
- criocoObl coopa u BIX  PAa3/eJoB | IPOSBIAETCS pa3nennos apryMeHTHpOBa
MHTEpIpETANH MaTeMaTHKU: HEJ0CTaTOYHOE | IUCLUMUIUIMHBI, | HHO OTBEYaeT
HKCHEPUMEHTAIBHOTO | HE  CIIOCOOEH | , OTBEYAaeT  Ha | HAa BCE
MaTepuaia, apryMEeHTHpOBa | IOBEPXHOCTHOE | BCE BOMPOCHI, B | BOMPOCHI, B TOM
- OCHOBHBIE 3aKOHBI HHO M IIOCJIENO- | 3HAaHUE TEOPHH, | TOM quClle | Yucie
€CTECTBEHHO-HAYUYHBIX | BaTEIbHO CYTH METOJIOB. | JIOMIOJHUTENbH | JOTOJHUTEIbH
JUCLUILINH; U3J1arathb Jlng nonyye- ple. B TO e | ble, MOKa3bIBaeT
- CUCTEMY MaTepua, HUs BpeMsl IIpH | BBICOKUM
OpraHMu3aLu HENPAaBUIIBHO IIPaBUJIBHOTO OTBETE YPOBEHB
MEPOINPHUATHI 110 OTBEYaeT Ha | oTBeTa TpeOy- | JOIMycKaer TEOPETHYECKOU
YJIy4IIEHUIO Ka4eCTBa. | JOMOJHUTENb- | IOTCA HECYILIECTBEHH | MOJATOTOBKHU

HbIE€  BOIIPOCHI | YTOUHSIOIINE ble
WIH 3aTpyl- | BOIPOCHI. MOTPEIIHOCTH
WIH Jaet
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HACTCA C OTBC-
TOM

HEIOCTATOYHO
ITIOJIHBIC OTBCThI

YMmeTh: Oo6yuarommiicst | O6yuaromuiics | OOyuaromuiics | OOydarommiics
- TBOPUYECKH IIOKa3bIBAaET JIEMOHCTPUPYE | AEMOHCTPHPYE | IEMOHCTPUPYET
IPUMEHSTh HEIOCTaTOYHOE | T HETOJIHOE T YaCTHYHOE yMEHHUe
TEOPETHUYECKHE 3HAHUS | YMEHUE COOTBETCTBHE | COOTBETCTBHE | IPUMEHATH
IUISL peLIeHUs IPUMEHSTh CIICAYIOLIIX CJICYIOLINX TEOPHIO K
WH)KCHEPHBIX 3a/1ad, TEOPHIO K YMEHHIA: YMEHUIA: PELICHUIO
MPEeIyCMaTPUBAIOIINX | PELICHUIO perieHue PUMEHSTh npeiaraeMbIX
OpraHHU3aLHIo0 U npeajaraeMblX | 33/1a4, YMCHHE | TEOPETHYECKHE | 3ajad,
MIPOBE/ICHUE HAYYHBIX | 3ajad, MOJIb30BAThCA | METOABI K NPaBUIBHO U
UCCIIeIOBaHUH U JIOIyCKaeT Pa3InIHBIMU PELICHUIO HIOJTHO CTPOUTh
CTaTUCTHYECKOTO rpyObie OmHMOKH | MAaTEMAaTHYeCK | 3a/a4. YMEHUS | peIIeHUs
aHanu3a MHGoOpMaNny; | IPU PEIICHUN VMU METOJaMHU. | OCBOCHBI, HO MaTeMaTU4eCcKu
- TIPOBOAMTH PaOOTHI | 3a7a4 WU B pemennn JOITyCKArOTCA | X 3a/a4.
110 MaTEMAaTUYECKOMY | BOOOIIIE 3a7a4 MOTYT HesHauntenbH | CBOOOIHO
aHaJM3y MapaMeTpoB peLIeHHs 33129 | COEPIKATHCS b€ OIITNOKH, orepupyer
Ka4ecTBa MPOIyKINU OTCYTCTBYIOT, rpyobie HETOYHOCTH, pUOOpPETEHHBI
MaIIMHOCTPOCHHUS; HETPaBUIIBHO OLINOKH, 3aTpyAHECHUS MH YMEHHSMH,
- UCTIOJIb30BATh OTBEYaCT Ha IPOSIBIISICTCS IpU PEILICHUH | IPUMEHSET UX B
OCHOBHBIE 3aKOHBI JOTIOJTHUTEb- | HEAOCTATOYHOE | 3a/1a4, He CUTYyaIHsIX
€CTECTBEHHO-HAY4YHBIX | HBIC BOIIPOCHI, | YMCHHUE BIIMSIIOIINE HAa | TIOBBIIICHHOM
JTVCLIUTUIAH B CBSI3aHHBIC C PUMEHSTH o0mmii X0 CJIO’KHOCTH.
npodeccHoHaIbHOM U3yYaBIINMHUCS | TEOPHUIO K peuieHus
NeSITeTbHOCTH; B Kypce PEIIEHHIO
- aHaJIU3UpPOBaTh U MaTeMaTHYeCKU | MpeJlaraéMblx
WCITIOJIB30BATh METO/IBI | MU METOJIaMH M | 3a/1ad.
u MOJEIISIMU WU
CpeAcTBa W3MEPEHUH | 3aTPYAHSETCS C
JUIs KOHTPOJIS U OTBETOM
YIpaBJICHUS
TOYHOCTBIO MPOLIECCOB
M3TOTOBIICHHS MAIIHH.
Baapers: Obyuaromuiics | O0yuaromuiics | O6ywaromuiicst | OGyuaromuiics
- OCHOBaMH TEOPHH HE BIIAJICET WM | BIIAJICET YaCTUYHO B TIOJTHOM
BEPOSTHOCTH U B COBEpIIEHHO | MaTeMaTH4eCK | BIaJeeT o0beMe BiIajeer
MaTeMaTHYECKOU HEIOCTaTOYHON | MU METOJIAaMH | Pa3InIHBIMH pa3TMYHBIMU
CTaTUCTHKH, CTETIeHU B HEMOJHOM MaTeMaTHYeCK | MaTeMaTHYeCKU
- METOoAaMHu BJIaJIeeT o0beme, UMH METOJIaMH, | MU METOJIaMH,
CTaTUCTHYECKOTO HaBBIKAMHU JIOMyCKAIOTCS | HABBIKH CBOOOJTHO
aHann3a vHGOpMaIuy;, | MPUMEHEHHS 3HAYUTEIbHBIE | OCBOCHBI, HO MIPUMEHSIET
- MeToAaMu TEOPETUYECKOT O | OIINOKH, JIOMyCKAIOTCA | MOJyuYeHHbIE
CTaTUCTHYECKOTO ammapara u MIPOSIBIISIETCS HE3HAYMTENIbH | HABBIKH B
MO/JICIIMPOBAHUS U Pa3INYHbBIX HEOCTaTOYHOC | ble OIIMOKH, CUTYyaIMsIX
YIpaBJICHUS MaTeMaTH- Th BIIJICHUS HETOYHOCTH, MTOBBIIIIEHHOW
TOYHOCTBIO OOPAabOTKH | YECKHUX MaTeMaTHYeCK | 3aTpyAHEHUS CJIO’KHOCTH.
W OCYIIECTBIICHUS METOZOB K OM TEXHHUKOMH, pH

PELIEHMIO 3a/1a4 | UCIIBITHIBAET aHATTMTUYECKUX
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TEXHUYECKOTO 3HAYUTENbHbBIE | ONepalusix,
KOHTPOJIS; 3aTpyAHEHUS nepeHoce

- METOoJlaMHu U npu yMEHHI Ha
cpelcTBaMu MIPUMEHEHUU HOBBIC,
TEOPETUYECKOT0o U HaBBIKOB B HECTaHIapTHbI
AKCIEPUMEHTAIBHOTO HOBBIX € CUTYallUH.
UCCIIeTOBaHUS CUTYaLUAX.

IIPOLIECCOB

MIPOU3BOJICTBA

MIPOYKITUU

MalIMHOCTPOCHHUSI.

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4UeT

HpOMC}KYTOLIHaSI aTTcCTalusa 06yqa}01111/1xc;1 B q)opMe 3a4CTa IIPOBOAUTCA IIO
pe3yiibTaTaM BBIIIOJHCHUA BCCX BUIOB yq€6H0ﬁ pa6OTI>I, MnpcaAyCMOTPCHHBIX yq€6HBIM
IIJTaHOM IIO ,HaHHOﬁ JUCHOUIUIMHC, IIPpWU 3TOM YYHUTBIBAIOTCA PC3YJIbTATbl TCKYILCIO
KOHTpPOJII YCIICBACMOCTH B TCUCHHUC CCMCCTpa. OHGHKa CTCIICHU OOCTHIXXCHMUS
O6y‘-IaIOHII/IMI/IC$I IIaHUPYCEMBIX PE3YJIbTATOB O6y‘-IeHI/I$I Mo JUCHUINIIMHE ITPOBOJIUTCA
npernoaaBaTciicM, BEAYIIUM 3aHATHUA 110 JUCHUIINIMHEC MECTOAOM 3KCHCpTHOfI OLICHKH.
Ilo mToram HpOMCH(YTOQHOﬁ arTeCraiuu I10 AJUCHMIIIIMHC BBICTABIIKICTCA OIICHKA
«3a4TCHO» UJIH «HEC 3a4TCHO».

[IIkama
OII€HUBAHUS

Omnucanue

3auTeHo

BrlnonHeHbl Bce 00s13aTeNbHbIE YCIOBUS MOATOTOBKU CTYAEHTA K
MIPOMEXYTOUYHOM aTTECTALMM, MPETyCMOTPEHHBIE IPOrPAMMOMN
IUCHUAIUIMHBL.  CTyZIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWU,
YMEHUH, HABBIKOB TMPHUBEJICHHBIM B Ta0aMIaX MOKa3aTelsiM,
ONepUpyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH, HaBbIKaAMH,
IIPUMEHSIET UX B CUTYyalMsIX IMOBBIIIEHHOW CIOKHOCTH. [Ipym sTOM
MOTYT OBITh JOMYIICHbl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTPYAHEHHUs IIPU aHAJIUTUYECKUX OIEpalMsX, [EPEHOCE 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIMH.

He 3auTeHo

He BbImosiHEHbI 00s3aTelIbHbIE YCIIOBUS MOATOTOBKUA CTYAEHTA K
IIPOMEKYTOYHOU  aTTECTAallUM, NPEAYCMOTPEHHBIE MPOTPaMMOM
mucuuruimesl,  WJIM cTymeHT  JeMOHCTPUPYET  HEMOJIHOE
COOTBETCTBHE 3HAHWUN, YMEHUH, HABBIKOB MPUBEICHHBIM B TAOIHIIAX
NOKa3aTeNsiM, JAOMYCKAIOTCs 3HAUUTEIbHbIE OLUIMOKH, MPOSBISETCS
OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB IO pANy IIOKas3aTeseH,
CTyNEHT  MCHBITBIBAET  3HAYMUTENIbHBIE  3aTPYJHEHUSA  IIPU
ONEPUPOBAHUY 3HAHUSIMU U YMEHHUSIMU IPU UX IIEPEHOCE HA HOBBIE
CUTYaLUU.
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d)opMa l'[pOMe)KyTO‘IHOﬁ arTrTeCTallimu: 3K3aMCH

[TpomexyTouHas aTTecTanus 00yJarommxcs B popme sK3aMeHa MpOBOAUTCS 110
pe3yabTaTam BBIIIOJIHEHHS BCEX BUJIOB Y4eOHOM pabOThI, IPEyCMOTPEHHBIX YUEOHBIM
IUJAHOM MO JAHHOM IHCUMIUIMHE, IPU 3TOM YYHUTBHIBAIOTCS PE3YyJIbTAThl TEKYILErO

KOHTPOJIA YCIICBACMOCTH B TCYCHHC CCEMCCTpPA. OHCHKa CTCIICHU OOCTHXXCHMUA

O6y‘—IaIOIHI/IMI/IC$I IIAHUPYCMBIX PC3YJIbTATOB O6y‘IGHI/I$I M0 JUCHOUIIIIMHE IIPOBOAUTCA
MpCroAaBaTCicM, BEAYIIUM 3aHATUA 110 JUCHUIITIMHC MCTOA0M 3KCHCpTHOﬁ OLICHKH.

IIo mToram HpOMC)KYTO‘IHOﬁ aTTcCTalluy II0 JUCHMIINIMHC BBICTABIISICTCA OIICHKA

«OTIIUYIHO», «XOPOHIIO», «YIOBJIICTBOPUTCILHO» HUIIN «HCYIOBJICTBOPHUTCIILHO)).

[Ixana oneHuBaHus

Omnucanue

OTan4HO

BeimonHensl  Bce  BUABL  y4eOHOM  paloOTHI,
NpEeayCMOTPEHHbIE  y4eOHbIM IIaHoM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMECHHH,
HABBIKOB TIOKA3aTelsiM, MPUBEJACHHBIM B TaOJIHIlaX,
OTepUpyeT MPUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMH,
HaBBbIKAMHU, IPUMEHSET UX B CUTYAIUsX MMOBBIIICHHON
cinoxHocTH. I[Ipu 3TOM MOryT OBITH JIOMYIIEHBI
HE3HAUUTEIbHBbIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHUS
NpU TEPEHOCE 3HAHWM W YMEHHM Ha HOBBIE,
HECTAHAPTHBIE 3a1a4H.

Xopomio

BeimonHensl Bce  BHABI  y4eOHOM — paboOTHI,
NpeayCMOTpEeHHbIE  y4eOHbIM  TmaHoM. CTyaeHT
JICMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMECHUH,
HABBIKOB TIOKA3aTelsiM, TMPUBEJACHHBIM B TaOJIHIlaX,
OTepupyeT MPUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMH,
HaBBIKaMH. B TO ke BpeMs NpH OTBETE JOIYCKAeT
HECYIIECTBEHHBIC TOTPEITHOCTH, 3aJadyl pemaeT ¢
HEJI0UeTaMH, HE BIIMSIFOIITUMU Ha OO X0 PEIICHHUS.

Y10B1€TBOPUTEIBHO

Bremmonnensl  Bce  BuAbl  yueOHOM  paboThl,
IpeIyCMOTpPEHHbIE y4eOHbIM 1iaHoM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMECHUH,
HABBIKOB TOKA3aTelsiM, MPUBEJACHHBIM B TaOIMIaX,
OTepUPYET MPUOOPETCHHBIMH 3HAHHUSIMH, YMECHHUSIMH,
HaBblkaMu. Ho moka3biBaeT HerayOoOKue 3HaHUs, PU
OTBETE HE JOMyCKaeT TIpyObIX OIMOOK WU
MPOTUBOPEYH, OAHAKO B (HOPMYJIMPOBAHUM OTBETA
OTCYTCTBYET JOJDKHAasi CBS3b MEXIY aHAIIU30M,
apryMeHTaluel U BbIBOJIaMH, B PEIICHUH 331a4 MOTYT
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colepxkarbcsi rpyObie omuOku. Jlnsg mnoxydeHus
NpaBUJIBLHOTO  OTBETa TPEOYIOTCS  yTOYHSIOIINE
BOIPOCHI.

He BbmonHen oauH wim Oosiee BHJIOB ydeOHOMU
paboOThl, MNPEAYCMOTPEHHBIX Y4YEOHBIM  IUIAHOM.
CTyaeHT JEMOHCTPHUPYET HENOJIHOE COOTBETCTBUE
3HAHW, YMEHUH, HAaBBIKOB IIOKA3aTeIIsIM,
HeynoBiieTBOPUTEILHO | IPUBEIECHHBIM B Tabynuax, JIOITY CKaroTCs
3HAUMTEIbHBIE OIIUOKH, NPOSBIAETCS OTCYTCTBHE
3HaHWW, YMEHHMM, HABBIKOB IO psAy IOKa3aTeseH,
CTYIEHT HCHBITHIBAET 3HAYUTEIBHBIE 3aTPyAHEHUS
IIPY OTNIEPUPOBAHUY 3HAHUSIMHU U YMEHUSMH.

@DOHIbI OLEHOYHBIX CPEJCTB NPEICTABIECHbl B MPUJIIOKEHHH 2 K paboueid
IIPOTPaMMe.

7. YueOHO-MeTOAM4YEeCKOE U NH(POPMAIIMOHHOE O0ecTiedyeHue M CUUIIIMHbI

a) OCHOBHAs JHUTeparypa:

1. Kynpssues JILJI. Kparkuit kypc Maremaruyeckoro anamuza. 1.1,
HuddepennmansHoe W HMHTETPAIbHOE  HMCUUCICHUS (QYHKIUNA  OJHOU
nepeMeHHOU. Psaapl: YueOHuK [DNeKTpOHHBIN pecypc]: yuel. - DIeKTPOH. J1aH.
- MockBa: @usmatimr, 2015. - 444 c¢. [Pexum  gocryna:
URL.: https://e.lanbook.com/book/71994 - 3ari. ¢ sxpaHa. ]

2. I'mypman B.E. Teopus BeposiTHOCTEl 1 MaTeMaTHYeCKasi CTATUCTUKA. 12-€ U3,
ctep. M.: FOpaiit, 2013. — 479 c., 139 oks.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. MunocueB B.b., Mapteinenko A.U., Jlsxosckuii B.A., 3yokoB B.I'. Kypc
BBICIIIENT MaTeMaTHKHU: YueOHoe mocobOue. Yacte 1.M.: MI'1Y, 2007; Yactb
2.M.: MTI1VY, 2007. Yacts 3. M.: MTITV, 2011. 400 >k3. https://e.lanbook.com/

2. 3yo6kos B.I'., JIsxoBckuit B.A., Mapteinerko A.U., Munocties B.b., [Tymkaps
E.A. Kypc MaremMaTHKH Uil TEXHUYECKHX BBICIIMX Y4€OHBIX 3aBeleHUi. M.:
MI'Y, 2012. 400 »xk3. https://e.lanbook.com/

3. Kypc nexnuii mo nuHeiHONW anreOpe U aHATUTHYECKOW T€OMETpUU: yueOHOe
nocobue. // Kynpssues b.}O., Matsm B.U., Ilokazees B.B., YUepkecona I'.B..
M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DiekTpoHHBIN pecypc.

4. Marematuueckuii aHanu3. Teopuss mpenenoB u  AuddepeHimaabHoe
WCYNCIICHHE: OCHOBHBIC IIOJIOKEHUS TEOPUH, METOAMYECKUE YyKa3aHUs U
BapuaHThl pacueTHo-rpaduyeckux padot // boagynoB M.A., boponuna C.U.,
Kopotkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMN», 2009.
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http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbIi pecypc.

5. JI.M. boaynos, JI.K. Kuiiko, H.H. IlyctoBoiitoB, O.N. Txauenko Psupl.
Onementsl Teopuu. Bapuantel PI'P. Meroanueckue ykazaHus sl CTY/IEHTOB
mepBoro kKypca Bcex crmernuanbHOocTel. MI'TY «MAMMW», kad. «Bwicuras
matemaTukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBIN pecypc. ]

6. Koran E.A. OObikHOBeHHBIE qU(depeHIInaIbHble YPAaBHEHUS U BapUAITMOHHOE
UCYHCIICHHUE B IPUIIOKEHUU K pacu€Ty aBTOMOOUIIbHBIX KOHCTPYKIIUK. YueOHoe
nocoOue 1o JucuuIuinie «MaTtemaTiukay Uit CTYIEHTOB BCEX CIEeIUaIbHOCTEH.
M.: MAMU, 2010. 200 k3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

7. Koran E.A. DneMeHTbl T€OpUH BEPOSITHOCTEH M MATEMATUYECKON CTATUCTUKH.
YuyeOHoe mnocobue mno aucuuiimHe «MaTtemaTtuka» JUis  CTYJEHTOB,

oOyyJaroumxcsi Mo CHEeUUaTbHOCTH «ABTOMOOMIIE- M TPaKTOPOCTpOeHHE. M.
2007. —224 c. 423 k3.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHeT-Pecypcehl:

[IporpammHoOe oOecrieueHre He TPEAYCMOTPEHO.

NHTepHeT-pecypchl  BKJIIOYAIOT  y4eOHO-METOJUYECKHUE  MaTepuaibl B
AJIEKTPOHHOM BHUJIE, MPEACTaBICHHbIE Ha caiite mospolytech.ru B paznene: «lleHTp
MaTeMaTHIECKOTO o0pa3oBaHMSDY (http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3npie  yuyeOHO-METOAMYECKHE U  HMH(POPMALMOHHBIE  MaTEpHAIIbI
MPEICTABJICHBI HA CalTax:

OkcrioHeHTa  LleHTp  MHKEHEpHBIX  TEXHOJOTHMM W  MOJEIUPOBAHUSA
[http://exponenta.ru]

EqWorld Mup matemaTuueckux ypaBHEHUN

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

8. MarepuajbHO-TEXHHUYECKOE o0ecnevyeHue TUCITUTTIMHBI

MatepuanbHO — TeXHHUECKas 0a3a yHMBEpCHUTETa 00ECIeUMBAET MPOBEACHUE
BCEX BHJIOB 3aHITHHA, NPETYCMOTPEHHBIX YYEOHBIM IIJJAHOM H COOTBETCTBYET
JEHCTBYIOIIMM CAaHUTAPHBIM U MPOTHUBOIOKAPHBIM MPaBUJIaM U HOpMaM.

Kadenpa «Marematuka» He pacmojiaraeT COOCTBEHHBIM ayTUTOPHBIM (DOHIOM
Y UCTOJIb3yeT yueOHbIEe ayIMTOPUH U3 00IIeTr0 POHIa YHUBEPCUTETA.

9. MeToauyeckne peKOMEHIAIUM IJIsl CAMOCTOSITEIbHOM PadoThI
CTYJ€HTOB

Paznen: 3jieMeHTHI JIMHEHON aJredpbl

Martpunel u onpenenutenu. [Ipexne Bcero, CTYAEHT MOJDKEH TOHATH, YTO
MaTpHIla — 3TO TabiuIla Yuce (MpuyeM 3Ta TabJIMla MOKET UMETh OJJMHAKOBOE YHCIIO
CTPOK U CTOJIOILIOB, @ MOXKET OBITh W TIPSIMOYTOJIbHOI), @ ONPEAETUTENb- 3TO YHUCIIO,
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3allMChIBAEMOE B BUJE KBaJIpaTHOW TaOJMIIBI, TO €CTh ONPEIEIUTENN CYIIECTBYIOT
TOJIBKO y KBaJPaTHBIX MaTPHII.

Cnenyer o00patuTh 0co00€ BHUMAHHE Ha OMNEPALMI0O  YMHOXKEHUS
NOPSIMOYTOJIBHBIX MATpPUI] M TIOHATH, KAKUM TIOJMy4YaeTcs MOPSAIOK MaTpUIBl —
npousBeneHuss. OcoOEHHOCTh MAaTPHI[ TaKK€ COCTOUT B TOM, YTO IMPOU3BEACHUE
MaTpHUIl HEe MepecTaHoBOYHO, To ecTb AB # BA.Cnenyer o0si3aTenbHO yOeTUTHCS B
3TOM, PEIIUB COOTBETCTBYIOIIUE 3a/1a4H.

BaxHbIM siBIsieTcs MOHATHE OOpaTHOM Matpuisl. Hajgo 3HaTh ycioBue
CYLIECTBOBaHMsS OOpaTHOW MaTpHUIBI U anroputM ee mnoctpoenus. Ilocie ee
BBIYUCIICHUS 11eJIeco00pa3Ho JeNaTh MPOBEPKY MPABUIBHOCTH PEIICHUs, BHIIOJIHUB

onepanuio yMHoxkeHns A YA = E (JI0JDKHA HONYYHTCS ¢IMHUYHAS MATPULA)

[Ipn wW3yuyeHuu omnpeAenuTesed Hal0 YETKO YCBOUTH MOHSITHUS MHUHOPA,
anredpandecKoro AOMOJIHEHHS], 3HaTh MHOTOYHCIIEHHbIE CBOMCTBA onpenenuTens. s
OCBOCHMSI TEXHUKHM BBIYMCICHHUS OIpEeAeNHuTeNeld 1e1ecooOpa3Ho, BbIOpaB
MIPOU3BOJIbHBINA ONMPEIETUTEND BBIIIE TPETHErO MOPAJIKA, PACKPBITh €r0 Pa3InYHbIMU
cnoco0aMu, MPUMEHSS pa3lIoKEHUE U MO CTpokaM M 1o crojbumam. OOpartute
BHHMAaHHE, KAKUE€ CTPOKHU (CTONOLBI) MPEANOYTUTEIbHEE BHIOUPATh JJI PACKPBITUS
ONpeAeNnuTeNsd, 4YTOOBl YHOPOCTUTH €ro BbluMciIeHHuEe. OcobeHHO 3P HEKTUBHO
BBIUMCJICHUE ONpEACIUTEeNed C TIOMOIIBIO 3JIEMEHTAPHBIX IpeoOpa3oBaHUH,
IPUBOJSIINX €70 K TPEYTOJIBHOMY BULY.

[Ipy u3ydeHUH pelmieHuid CHCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUH
(CJIAY) oOpaTtute BHMMAaHHE, IPEKIE BCEro, Ha IOHATUE PELIECHUS CUCTEMBI U
YCIJIOBHSI CYIIECTBOBaHUS PEIIEHUM B 3aBUCHUMOCTH OT COOTHOIIECHUS MEXKYy PAaHIOM
MaTpUIIbl, PAHIOM PACUIMPEHHOW MAaTPHIBI CUCTEMBI M YHCIOM HEU3BECTHBIX H
ypaBHeHui. OOpaTuTe BHMMaHHE Ha YycJloBHS npuMeHeHus ¢dopmyn Kpamepa u
Merofa oOpaTHOM Marpuubl. BHuMarenbHO pa3OepuTe MNpUMEpPhl PEIICHUS
MIPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHUM metogom ['aycca
(BBeeHUE 0A3UCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Pa3zges: DiieMeHTHI BEKTOPHOM ajaredpbl

[Ipu n3ydyeHnn 1aHHON TeMbl 00OpaTUTEe BHUMAHKUE HA IMHEHHBIE Ollepauy Haj
BEKTOpaMH, Ha IIOHATUS JIMHEMHOW HE3aBUCHUMOCTH W JIMHEMHOW 3aBUCHUMOCTH
BEKTOPOB, Ha (PyH/IaMEHTAJIbHOE TOHSTHE Oa3uca BEKTOPHOTO MPOCTpaHCTBa (U
OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3jIoKeHHUE BEKTOpa Mo O6a3ucy.

3HaTh OMNpEIEIICHUE, T€OMETPUUECKUE CBOMCTBA CKAJIPHOIO, BEKTOPHOTO M
CMEIIaHHOTO TIPOU3BEICHHS BEKTOPOB, POPMYJIBI JJISI UX BBHIYHCICHUS B BEKTOPHOU U
B KkoopawHaTHOUW ¢opme. OOs3aTeNbHO 3HATH W YMETh MPOBEPATH YCIOBUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH U KOMILJIAHAPHOCTU BEKTOPOB.

Pa311e.11: KOMIIJIEKCHBIC YHCJIAa H MHOI'OYJICHbI

B sToMm pazzene, npexe Bcero, Haao NOHITh, YTO KOMILJIEKCHOE YHCIIO SIBUJIOCH
pacUIMPEHUEM TOHSTHS JACHCTBUTEIBHBIX YUCEN, 3HATh OMpeaeNieHne U Tpu (POpMBI
3aMUCH  KOMIUIEKCHOTO yucna (anredpandyeckyro, TPUTOHOMETPUYECKYI0 U
MOKA3aTeJIbHYI0), TE€OMETPUYECKYI0 HWHTEPHpPETAHUI0 KOMIUIEKCHOIO 4YHCiIa U
B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM KOMIUIEKCHBIX UYHCEN U
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MHOKECTBOM TOYEK KOMIUIEKCHOW IIJIOCKOCTH. 3HaTh (Qopmyiny Oiinepa.
KomriuiekcHble 4ynciia MOKHO M300pakaTh ¢ MOMOILIBIO BEKTOPOB HA KOMILIEKCHOU
miockocTh. [ToaToMy oneparu CioXeHus: U BBIMUTAaHUSI KOMIUIEKCHBIX YHCENI MOTYT
OBITH CBE/ICHBI K ONEPAIMsIM CII0KEHUS M BBIYUTAHHSI COOTBETCTBYIOIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBIOJIHATH ONEPAld YMHOXEHUS, JEICHHS], BO3BEICHHUS
B  MOJIOKUTEIBHYIO  CTENEHb KOMIUIEKCHBIX ~ YHCEJ, 3allMCaHHbIX B
TPUTOHOMETPHUUECKON (opMme, U3BJICUCHUS KOPHSA N-OW CTENEHH U3 KOMIUIEKCHOTO
qucia.

Crnenyer oOpaTUTh BHMMAHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEIl
ABJIIETCS 3aMKHYTBIM, TO €CTh JIt00ask anredpandeckas onepanus HajJl KOMILUIEKCHBIMU
YKCJIaMU HE BBIBOAMT 32 MPENEIbl 00JaCTH KOMITJIEKCHBIX YACET.

Hano 3HaTh pasnuuHble BUIbI Pa3j0kKEHHs MHOTOWIEHA Ha MHOXHUTEIU IS
Clly4aeB, KOIJa Cpeau KOpHEHl MHOrowieHa MOTYT ObITh KpaTHbIE, KOMILJIEKCHBIE
KOpHU. OTH CBeIeHUs OyIyT HCIOJIb30BaThCS, HAlPUMEP, B HHTETrPAIbHOM
VCUYMCIICHUH MPY BBIYUCICHUH UHTETPAJIOB OT IPOOHO-PAllMOHAIBHBIX (PYHKIUH, IPH
pELIEHUH JTUHENHBIX OJHOPOJHBIX ITU(PPEepeHIINaNIbHBIX YPAaBHEHUI N-TO MOpsIIKa C
MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOT 0 aHAJIN3Aa

[Ipn wu3ydyenun auddepeHuanbHOr0 HMCUUCIEHUs  (PYHKIUMM  OJHOMN
MIEPEMEHHON 00paTuTe BHUMAHUE HA MOHATHE Mpeaena PyHKIUU B TOYKE U METOIbI
ero BbluMcieHus. [Ipenen — 0HO U3 OCHOBHBIX MOHATHUN MaTeMAaTHYECKOr0 aHAJIN3A.
[Ipu BbIYMCIIEHUU NpeAesoB (YHKIMM HAg0, NPEXKIE BCETO, BBIACHUTH XapakKTep

0 «
HEOIPEICIEHHOCTH (—, —,0-00,00—-00,1 |. UTOOBI OBIIAZETh TEXHUKON PpEIICHHUS
o0

3a/1a4 Ha BBIYMCIICHUE TIPENIETIOB, HAJ0 3HAThH JIBAa 3aMeUaTeIbHBIX Mpeeria, TabIuIry
DKBUBAJICHTHBIX OECKOHEYHO MablX, NpaBwio JlomuTans, pa3IudHbIC TPHEMBI
PACKpBITHS HEOIPEACIICHHOCTEH B 3aBHCHMOCTH OT BHAA (DYHKIIMM W PEIIUTH
J0CTATOYHO OOJIBIIIOE KOJIMYECTBO 3a/1a4.

[Ipu u3ydyenun TeM, MOCBSIIEHHBIX MPOU3BOIHON U TudPepeHimany QyHKIuH,
HAJ0 OCMBICIUTh UX T€OMETPUUYECKHN CMBICI, MOHUMATh PA3IHYUe MEXKIYy HUMU
(muddepennman - 3TO rIaBHAs JUHEHHAs YacTh npupamieHus GyHkuuu). TBepao
3HaTh (Kak Tabmuiy ymHOXeHus) ¢opmynbl auddepeHInpoBaHus OCHOBHBIX
aNeMeHTapHbIX GyHKUMA W TpaBwia auddepeHupoBanus (Bce, KOHEYHO, HO
0co0eHHO mpaBwiio U hepeHITUPOBAHNS CIIOKHONU (DYHKITIH).

OOpatute BHUMaHHE TaKke Ha ocoOeHHOCcTU muddepeHnupoBanus QyHKIIHM,
3aJIaHHBIX B HESBHOW (opMme, TMapaMeTpPHUeCKH, Ha TPHEM JOrapupMHUUYECKOTO
nuddepeHpoBaHusl.

Crnenyer 4eTKO 3HaTh M YMETh IPUMEHSTH AJITOPUTM UCCIICT0BaHMs (PYHKITHI 1
NOCTPOEHUsI TpadUKOB: OMpEAETICHHEe TOYEK pa3pbiBa (M MX KIACCHUPUKALHUIO),
acuMnToT rpaduka (BepTUKAIbHOMN, HAKIIOHHON, TOPU3OHTAIHHOM), HEOOXOIUMBIE U
JOCTaTOYHBIC YCIIOBHUS MOHOTOHHOCTH (YHKIIMH, CYIIECTBOBAHHS JIOKAJIBHOTO
AKCTPEMyMa, MPOMEKYTKOB BBIMTYKJIOCTH U BOTHYTOCTH (DYHKITUM M TOYEK Meperunoa.
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Pazpgen: aud¢epeHunanbHoe uUcUHCaeHMe (GYHKUMA  HECKOJbKHUX
nepeMeHHbIX

[Tpu n3ydyeHuu JaHHOTO pasfena oOpaTuTe BHUMaHKUE Ha TO, YTO (PYHKIIHS JBYX
MIEPEMEHHBIX MMEET HAaIJISIIHBIA T€OMETPUYECKUA CMBICH — 3TO IMOBEPXHOCTh B
TPEXMEPHOM ITPOCTPAHCTBE

Hano ocMBICIUTh TOHATHSA YaCTHBIX IPOU3BOIHBIX U MOJIHOTO nuddepeHrana
U OCOOCHHOCTH MX BBIUMCJICHHSI, OBJIAJICTh TEXHUKON BBIYUCIICHUS MPOU3BOJHBIX OT
CJIOKHOM (DYyHKLIMU HECKOJIBbKUX NepeMeHHbIX. ClenyeT oOpaTuTh BHUMaHUE Ha TO,
uro jis GyHKIuMU Z = Z(X, Y) CMEIIaHHbIe YaCcTHBIC TIPOU3BOIHBIC BTOPOTO TOPSIKA
0’z 0%z
OX0y  OyoX
g depeHurpoBaHus HE UMEET 3HAYCHUS.

Jns QyHKIMM HECKOJBKHX MEPEMEHHBIX CKOPOCTh U3MEHEHHS (PYHKIUU B
MIPOU3BOJIBHOM HAIlpaBJICHUM XapaKTEepU3yeTCs MPOM3BOJHON IO HANpPaBICHUIO, a
HauOoJIbIIasi CKOPOCTb HM3MEHEHMs] (QYyHKUMKM OyneT B HalpaBIIEHUH BEKTOPA
rpaavenTa. Cnenyer oOpaTuTh B 3TOM TeMe BHUMAaHHE Ha HEOOXOJUMOE U
JOCTAaTOYHOE YCIIOBUSA CYIIECTBOBaHUS KCTpeMyMa (PYHKUUU HECKOIBKUX
IEPEMEHHBIX.

paBHBl MEXay COO0Oil: (teopema IlIBapiia), TO €CThb HOPSIOK

Pa3znea: HHTErpajJbHO€ HCIHUCJICHHUE

B HHTCTPAJIbHOM HCUYHCICHHH pPCIIACTCA 3aaayda, 06paTHOI>'I TOﬁ, KOTOpad
pacCMaTpuBajlaCb B III/I(l)(i)epeHI_II/IaJIBHOM HNCYUCICHUHN HGO6XOI[I/IMO HaWTU JJIA

JaHHOW (PyHKIIMU F(x) TaKylo (PyHKIHUIO, TPOU3BOAHAS OT KOTOPOH Oblia Obl paBHA
3ajanHo. HTEerpupoBanue PyHKIHMN — JOCTATOUYHO CJIOXKHBINA pa3fiesl MaTEMaTHUKH,
OBJIAZIETh KOTOPBIM MOYKHO TOJIBKO, €CJIM CTYJIEHT «BO3bMET» JOCTATOYHO OOJIBIIOE
KOJIMYECTBO MHTErPAJIOB PA3HOT'O THUIIA.

Hano TBepno 3HaTh TaOMUIy UWHTETPaioB OT OCHOBHBIX 3JEMEHTAPHBIX
(YHKIMI1, OCHOBHbIE METOJIbl MHTEIPUPOBaHUsS (3aMEHa IMEPEMEHHOH, IMOJBEIECHUE
noj 3HaK auddepeHnmana, HMHTETPUPOBAHME MO YACTAM, IMPUEMbl BHIYMCICHUS
UHTETPaJIOB OT PallMOHAIBHBIX JpoOeil, OT Pa3HOro THUIMA TPUTOHOMETPUUECKHUX

GyHKUMN).
Hamo ocMBICTUTh €TUHCTBO MOAX0/1a K TIOCTPOSHHUIO OMpEAeIEHHBIX, KPaTHBIX,
KPUBOJIMHEHHBIX, TIOBEPXHOCTHBIX HMHTETPAIOB — TOCTPOCHHE  HEKOTOPOM

VHTErPAJIbHON CYMMBI U MIPEAECIBHBIN MIEPEXO.

3HaTh TEOMETPUYECKUH CMBICT W OCHOBHYH (OpPMYJy BBIUMCICHUS
OTpeNICNICHHBIX UHTErpasioB — popmyny Herorona — JleliOHuIla, TeOMETpUUECKHE U
bu3uYecKre MPUIIOKEHUS ONPEACICHHBIX U KPATHBIX MHTETPATIOB, YMETh HaXOIUTh
MJIOMIAh TUIOCKOW (UTYpHI, JUIMHY KPUBOW, OOBEM W IUIOMIAIb MOBEPXHOCTU TEN
BpALCHUS.

Pa3nen: ynciaoBbie 1 QyHKIIHMOHAJIBbHBIE PSAIBI

HpI/I N3Y4YCHUU I[aHHOI‘/JI TCEMBbI, ITPCIKAC BCCI'O, HAJI0O OCMBICIINTH ITOHATHUC CYMMBI
OECKOHEYHOT O psaa Kak 1npeaciia mocjicJ0BaTCIIbHOCTH YaCTUIHBIX CYMM.
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HeoOxoaumo cHavana Hay4duThCs KIACCU(UIUPOBATH Psibl 1O THUIIAM:
YHCIIOBBIC TOJIOKUTEIbHBIC, 3HAKOIEPEMEHHbIC, (PYHKIIMOHAIbHBIE, CTEIEHHBIE,
TpUuroHomeTpuueckue psaasl @ypbe.  M3ydnTh TEOPETUUECKUE CBEAEHUS: TEOPEMBI
CpaBHEHUs, HEOOXOUMbIE U JIOCTATOYHBIE NMPHU3HAKH CXOJMMOCTH. 3HaTh U YMETb
MIPUMEHSThH JOCTATOYHBIE TPU3HAKUA CXOJUMOCTH MOJIOKUTEIBHBIX PSAIOB: MPU3HAKU
Hanam6epa, Komu, uaterpansueiii npusnak Korm.

JInst 3HaKouepeyomuxcs psAaoB 0OpaTUTh BHUMaHUE HA MOHSITUS a0COJIFOTHOM
U YCIOBHOHN cxoaumocTH. 3HaTh mnpuszHak JleitOHuila u 000O0IIEeHHbIE MPU3HAKU
Hanam6epa u Ko,

Jlnst cTeneHHBIX pAIOB 3HATH TeopeMmy AOens, ompelesieHue WHTepBaja u
paanyca CXOAMMOCTH, OOpaTUTh BHUMAHHE Ha TO, 4YTO TpeOyeTcs HuccleoBaHHe
MOBEACHUS Psijia B TPAHUYHBIX TOYKaX MHTEpBajia cXoauMOCTH. O0s13aTebHO 3HATH
Pa3NIOKEHHs] OCHOBHBIX dJIEMEHTapHBIX (QYyHKIMKI B psaabl Telnopa u MakiopeHna u
YCJIOBUE Pa3IoKUMOCTH (DYHKIMU B psan Tewnopa.

Pa3nen: o0ObikHOBeHHbIE AU depeHunaNbHbIC YPABHECHUS

N3yuenne nuddepeHnnanbHbIX ypaBHEHUNA MMEET BaKHEWIllee 3HAUYCHHUE B
MATEMATUYECKON TMOATOTOBKE  HMHXEHEpA. OOBsicHsIETCST 3TO TE€M, 4YTO
muddepeHnranbHble  YpaBHEHUS] MPEACTABISIIOT COOOW MaTeMaTHYECKUE MOJIENH
CaMbIX Pa3HOOOpa3HBIX MPOIECCOB U SABJICHUM, TaK KaK MX PEUICHUS MO3BOJISIOT
ONMCATh JBOJIONMI0 HW3Yy4aeMOIo TMpOLECcca, XapakTep MNPOUCXOIAIINX C
MaTepUaIbHOU CUCTEMOM U3MEHEHUN B 3aBUCUMOCTH OT IEPBOHAYAIIBHOTO COCTOSIHUSA
CHUCTEMBI.

OTnuuuTensHOe CBOUCTBO AU(depeHITMaATbHBIX YPABHEHUM COCTOUT B TOM, UTO
IIPU UX UHTETPUPOBAHUU OOBIYHO TOJydaeTcs OEeCUMCICHHOE MHOXKECTBO PEIICHUM.
JIns1 ypaBHEHUS IEPBOTO MOPSIKA 3TO MHOYKECTBO OIMCHIBAETCS OJJTHOU ITPOU3BOJIBHOU
noCTOSTHHON. UTOOBI BBIIEIUTH W3 OECKOHEYHOTO MHOYKECTBA PEIICHHUI TO, KOTOPOE
OTMUCHIBAET HMMEHHO JaHHBIA TMpOIEecC, HEOOXOAMMO 3aJaTh JOMOJHUTEIbHYIO
uH(popmanuio, Hampumep, 3HaTh  HAYaJIbHOE COCTOSIHME TMporecca. Takoe
JOTIOJTHUTEIIBHOE YCJIIOBUE HA3bIBAETCS HAYAJIbHBIM YCIOBUEM.

3agava uHTErpupoBanus IU(PhepeHINATIBHOTO YpPaBHEHUS NIEPBOTO MOPSIKA
COBMECTHO C HAYAJIBHBIM YCJIOBHEM HA3bIBAECTCS HAYaJbHOM 3aJa4ed WIH 3aJa4eu
Komm.

Jns nuddepeHInabHBIX ypaBHEHUNW NEPBOrO TMOPSAKA CIEAyeT pa3andaTh
oO1ree, yacTHOE U 0c000€ PEIICHUs, a TaK)Ke OOIINI, YACTHBINH U 0COOBIN MHTETPAIbL.

[Ipy WHTErpHUPOBAaHUM YPABHEHHUM IEPBOTO IMOPSAIKA HAAO IMPEXKIE BCETrO
ONPEIEIIUTh TUI YPAaBHEHUS, a 3aTEM YK€ IPUMEHHUTH TOT WJIM MHOW METO]I PELICHUS.
Hano o6s13aTensHO OCBOUTH MPOIEAYPY MPUBEACHUS YPABHEHUS TIEPBOTO MOPSIKA K
YPaBHEHUIO C Pa3[CICHHBIMU TEPEMEHHBIMHU, TaK KaK MMEHHO TaKHU€ YpPaBHEHUS
MOKHO HEMOCPEACTBEHHO HHTETPUPOBATh.

Hns nuddepeHnanbHbIX ypaBHEHUW N — TO MOpsAJKa 00s3aTelbHO 3HATh
nocTaHoBKH 3aj1aun Ko, kpaeBol 3a1auu, 3a1a4i Ha COOCTBEHHBIE 3HAUYCHMUSI.

B teme, nocBsiieHHOW JIMHEWHBIM TU(DPEepeHIIMATbHBIM YPABHEHUSIM N — TO
MopsiZIKa, HAJI0 3HATh TEOPEMBbI O CTPYKType OOIIEro pEmieHuss OJHOPOIHBIX H
HEOJHOPOJHBIX ypaBHEHMM, TaK KaK OHM YKa3bIBAIOT MYTh IMOCTPOCHUS OOIIEro
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pemieHuss. OOpaTUTh BHHMaHUE HAa TO, YTO PEUIEHHE JMHEWHBIX OJHOPOIHBIX
g epeHInaIbHbIX YPaBHEHUH N — TO MOPSAIKA C MOCTOSHHBIMHU KO3 PUITMEHTaMU
He TpeOyeT HHTETPUPOBAHMS, a CBOJUTCS K YUCTO anreOpamydeckod mpobieme
HaXOXKJEHUSI KOPHEM COOTBETCTBYIOUIETO XapaKTEPUCTUUYECKOro ypaBHeHus. Hano
3HaTh BHJl YAaCTHBIX pEIICHUH JHHEWHBIX OJHOPOAHBIX U depeHITnaTbHBIX
YpaBHEHHUU N —T0 MOPSAAKA C MOCTOSHHBIMU KO3()PHUIIMEHTaMU B 3aBUCUMOCTH OT BH/Ia
KOpPHEHN XapaKTepUCTUUYECKOTO YPABHEHHUS.

Hano 4eTko ysCHUTH alrOpuTM IIOCTPOCHHUS YACTHBIX PELICHUM JIMHEWHBIX
HEOJHOPOJHBIX AHU(PepeHInanbHbIX ypaBHEHUH  METOJIOM IMoadopa (METOoa0M
HEOIPENEICHHBIX KOAP(PUIUEHTOB), 00paTUB BHUMAHUE HA TO, YTO B 3TOM CIIy4ae BUJ
YaCTHBIX PEUICHU HEOJAHOPOJHOIO YpPaBHEHUS COOTBETCTBYET IO CTPYKTypE
3aJlaHHOM MPaBOU YaCTH.

Pa3znen: Teopust BeposiTHOCTEH

JIJIs  yCIeNTHOro OBJIAJICHUS MaTepHaloM JaHHOTO pasjeia HeoO0X0IuMo,
MPEKIC BCEro, YETKO YCBOUTH OCHOBHBIC IOHSTHS TCOPUH BEPOSTHOCTEH, OYCHB
IIUPOKO UCIOJIB3YEMbIC B Pa3IMUHbIX MPUIOKCHHIX: TIOHATHE CIYyYaitHOTO COOBITHS
Y €r0 BEPOSITHOCTH, CYMMBI M TIPOU3BEICHUS COOBITHIA, IIOHATHUS CITyYaHON BETUINHBI
Y 3aKOHA €€ PacIpeICiCHHsI, MaTEMaTHYECKOTO OXKHJIAHUS U TUCTICPCHUN CITydaiHOM
BEJINYUHBI.

Hano moHsTh, 9YTO BEPOSITHOCTh — TO YHCIIOBAs Mepa CTEIECHU BO3MOXKHOCTH
MOSIBJICHUSL CIIyYaHOTO COOBITHSA.  3HATh KJIACCHYECKOE, CTaTUCTHYECKOE U
TCOMETPUYCCKOE OINPEACICHUS BEPOSITHOCTH, CBS3b M PA3IMUAC MEKIY HHMH.
HecMoTpss Ha BHEIIHIOI IPOCTOTY KJIACCHYSCKOHW (OPMYJBI  ONpEICICHUS
BEPOITHOCTH ciydaitHoro coObitus A: P(A)=m/n, HenmocpeAaCTBEHHBIN IMOACYET

YKCJIa N BCEBO3MOXHBIX UCXOJIOB MCMBITAHUSA U M - YUCa OJIAaroNpUATHBIX UCXOJOB
TpeOyeT npumeHeHust Gopmysl KoMOMHATOpUKHU. [Ipyu 3TOM B KaXXq0il KOHKPETHOM
3a7a4€ HAJA0 NPOAHAJIM3UPOBATH, KAKOW THUIl COCAMHECHUN BO3HHMKAET, KOTJa W3
HEKOTOPOT'0 MHOYKECTBA 3JIEMEHTOB M3BJIEKAETCS APYroe MOJAMHOXKECTBO (3TO MOTYT
OBITh pa3MelIeHUs], IEPECTAaHOBKHU WK coueTanus ). [Ipu BbrunciaeH BepoATHOCTEN
CJIOKHBIX COOBITHI HAJl0 YMETh NPEICTaBUTh UX B BUJE CYMMbI WJIM IPOU3BEICHUS
(MM cyMMBI TPOU3BEIEHUI) MPOCTBHIX COOBITMH M MPUMEHUTH COOTBETCTBYIOIINE
OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEN.

Hano d4eTko pasnuyaTe THIIBI CIyYalHBIX BEJIWYUH — JUCKPETHBIE U
HENpEephIBHBIE W 3HAaTh OCHOBHBIE 3aKOHBI WX pacrpeaeneHus (OMHOMHAIbHBIM,
[lyaccona, runepreoMeTpruieckuii, 0COOEHHO, HOPMAJIbHBIN 3aKOH pacipeiesICHus).

JIns onucaHMs 3aKOHOB PaCIpElETICHUs HENMPEPBIBHBIX CIIyYalHbIX BEJIWYUH
OPUMEHSIOT MHTErpajbHy0 (DYHKIMIO paclpeelieHus BEpOSITHOCTEH ciydailHON
BesmurHbl F(X)u mmotHocTh BepositHoctedt f(X). Hamo ycBouth onpenenceHws,

BEPOSITHOCTHBIN CMBICIT ¥ CBOMCTBA ATUX (DYHKIIUN, CBSI3b MEXKIY HUMH U PACUCTHBIC
dbopMyIIBI TSI KX OTIpEICTICHUSI.

Hano 3uate ompeneneHue, pacueTHbie (OPMYIbl U BEPOSTHOCTHBIA CMBICI
OCHOBHBIX YHCJIOBBIX XapaKTEPUCTHK CIyYalHOW BETUYMHBI — MAaTEMaTHYECKOTO
OXHaaHusl (CpEeIHEro 3HAauYeHMs) U JUClepcur (XapakTepUCTUKU pazdpoca
BO3MOYKHBIX 3HAUCHHUS CITyYaliHON BEJTUYMHBI OTHOCUTEIHLHO CPETHETO 3HAUCHHS ).
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Pa3nes: MaTemaTHyecKasi CTATHCTHKA

[Ipu n3ydeHnrn MaTeMaTU4YE€CKOM CTATUCTUKHU HAJ0 MTOHATh, YTO OHA TECHEUIIINM
00pa3oM CBsi3aHa ¢ TEOpUE BEPOSITHOCTEN, U OOJIBIIMHCTBO €€ BHIBOJOB OazupyeTcs
Ha MpeJEIbHBIX TEOPEMAX TEOPUHN BEPOSTHOCTEH.

Bce xapakTepucTHKH, U3ydaeMble B Kypce MaTEMaTHUYeCKON CTaTUCTHUKH,
SIBJISIFOTCS CTaTUCTUYECKMMH aHAJIOTaMU COOTBETCTBYIOIIMX XapaKTEPUCTHUK,
paccMaTpUBaEMbIX B TEOPUH BEPOSTHOCTEN, MOTyYCHHBIMU HA OCHOBE OIPAHUYEHHOTO
Yyucjaa ONBITHBIX JaHHbIX. ClegoBaTENbHO, €CIM, HAOpuUMep, MaTeMaTH4YECKOe
0KMJIAaHUE U JUCIIEPCUS CIYyYallHOW BEJIMYUHBI, U3yYaeMbI€ B TEOPUH BEPOATHOCTEM,
ABJISIFOTCS] XapaKTEPHBIMU HECITyYaHHBIMU YUCJIaMU, TO UX CTATUCTUYECKHUE aHAJIOTH —
BBIOOpOUYHAs CpelHss M BbIOOpOUYHAs (WJIM MCHpABIICHHAS) JUCIEPCUS SIBISIIOTCS
CIIy4yallHBIMHM BETUYMHAMU, 3aBUCSIIUMHU OT 00beMa M TUIA BHIOOPKU U PA3IUYHBIMU
JUTSI pa3HbIX BRIOOPOK.

Hano 06s3aTennbHO 3HaTh U YMETh BBIUMCISATh TOUCUHbBIC OLICHKA HEU3BECTHBIX
MapaMeTPOB paCMpe/IeNICHUs] CIy4YalHOW BEJIMYMHBI - BBIOOPOYHYIO CPEIHIO U
BBIOOPOYHYIO (MJIM HMCHPABJICHHYIO) TUCIEPCHUIO, TaK Kak J00as CTaTUCTUYECKas
00paboTKa CBOJAUTCS, IPEXKJIE BCEro, K HAXOXKICHUI0 UMEHHO 3TUX XapaKTEPUCTHK.

Cnenyer o0OpatuTh BHMMAaHHE€ Ha TO, YTO OTH OIEHKH SIBJISIIOTCA
MPUOIMKEHHBIMU, OCOOEHHO 11 BBIOOPOK Majoro o0bemMa, W ISl CYXKIEHHUS O
TOYHOCTH U HAJIEKHOCTHU ITUX OIEHOK HAJI0 YMETh PUMEHSTh HHTEPBAJIbHBIE OIIEHKHU
Y 3HaTh METOAUKY MTOCTPOCHUS JOBEPUTEIbHBIX HHTEPBAJIOB.

Cnengyer Ttakke oOpaTUTh BHHMaHHE Ha IIOCTAHOBKY W pEIICHHE 3aJa4yd
IIPOBEPKH TPABIOMOI00MS CTAaTUCTUYECKUX TUIOTE3 W TPUMEHEHHE KpPUTEPHUEB
corjlacusi, KOJIMYECTBEHHO  OIKCHIBAIOUIUX  CTENEHb  PACXOKACHUS  MEXKIY
TEOPETUYECKUM U IMIIUPUUYECKUM PaCIPEACICHUSIMH.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIEIIHOE M3YUYEHUE IUCLUUILIUHBI «BbIcmas
MaTteMaTuKa», NpUOOpeTEeHHEe HEOOXOAUMBIX KOMIIETEHIIMHA, YMEHUH U HaBBIKOB
BIIAJICHUSI MaTEMaTUYECKUM ammaparoM TpeOyeT OT CTYJICHTOB  OOJBIION
CcaMOCTOSITeNIbHOM paboThl. OOpaTUTE BHUMAHKE, YTO KOJUYECTBO YACOB, OTBOJUMBIX
Ha CaMOCTOSITEIbHYIO pabOTy B COOTBETCTBUU C YUEOHBIM ILJIAHOM, PABHO WJIM, KaK
MpaBUIIO, OOJIbIIIE YACOB, OTBOJAUMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHITHIA.

10.MeToauuyeckue peKOMeH AN ISl TPenoiaBaTeJis

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAaHUE CTYJIEHTOB Ha TO, YTO MHOTHE
paszielbl Kypca SIBISIOTCA JJIsi HUX HOBBIMHU, HE M3YUYaBIIMMCS B IPOTPaMME CpeHEN
mKkoibl. OHAaKO OHM HE TPEOYIOT KaKOW-TMOO CrenuaibHOM (JIOMOJHUTEITHLHOMN)
MOJATOTOBKMA M BIIOJIHE MOXET OBITh YCHENIHO HW3Y4YEeHBI, €CIU CTYIACHTHI OYyIyT
MOCENIATh 3aHATHS, CBOEBPEMEHHO BBINOJIHATH JOMAIIIHUE 33IaHUSI U TI0JIb30BAThCS
(mpu HEOOXOJUMOCTH) CHUCTEMOM IUIAHOBBIX KOHCYJIBTAIIUH B TEUCHHE KaXKJIOTO
ceMecTpa. Bomeamme B Kypc MaTeMaTHKK pa3fieibl SIBJISIOTCA KJIACCUUYECKUMU, B TO
K€ BpeMs OHHU TIPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK HWMEIOT HIUPOKOE
pacrpocTpaHeHue IJisd PEIICHUs] pa3HOTo poja 3aJady BHYTPU CaMOW MaTeMaTHKU U
NPUKIAIHBIX 3adad. X OCBOEGHHME TIOMOXKET CTYJEeHTaM JIOTUYECKH BEpHO,
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apryMEHTHPOBAHO U ICHO CTPOUTh YCTHYIO U MMCbMEHHYIO PEUb, YCIEIIHO IPUMEHSATh
HAKOIUICHHbIE 3HAHUSI B MPO(PECCUOHANIBHOMN 1€ATEIbHOCTH.

Heobxoammo ¢ camoro Havayia 3aHATHNA PEKOMEHIOBATh CTYACHTaM OCHOBHYIO
U JOIOJHUTENbHYIO JUTEPATYPY, @ B KOHLE CEMECTpa JaTh CHUCOK BOIPOCOB IS
MOATOTOBKH K 3K3aMEHY .

Coo0pakeHust 1 peKOMEHIalluH, IPUBEACHHBIC B I1. 9 paboueil mporpaMmabl JJ1st
CTYICHTOB, JOJDKHBI OBITh YETKO CQOPMYJIUPOBAHBI U H3J0KEHB HMEHHO
IPEIoAaBaTeeM Ha JEKUUAX, IPAKTUYECKUX 3aHATUAX U KOHCYJIbTAlUAX.

W3noxxeHue  TEOPETUYECKOTO  Marepuajla  JODKHO  COIPOBOXKJIATHCS
WITIOCTPAaTUBHBIMU TIPUMEpPaMH, TIIATEIBHO OTOOpPAaHHBIMU IPEMNOJaBaTENIEM Tak,
YTOOBI TEXHUUECKHUE TPYAHOCTH U BBIKJIAJKHU MPU PEIICHUU 3a/1a4l HE OTBJIEKAIN OT
[JIABHOTO: OCMBICIIEHUSI UJAEM U CYTU HpPHUMEHsSEeMbIX MeTonoB. Crenyer Bcernaa
yKa3blBaTh IMPUMEPHI IMPAKTHUYECKOTO IMPUMEHEHUs PACCMOTPEHHBIX Ha 3aHATHUIX
ypaBHEHUH U GOpMYI.

[IpakTryeckue 3aHATHS JOJKHBI ObITh OPraHW30BaHbI MPENOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BPEMSI Ha MEPUOJUYECKOE BBINIOJHEHUE CTYJIEHTaMU
HEOOJIBIION CaMOCTOATENbHON pPabOThl B ayJAMTOPUU I NPOBEPKH YCBOEHUS
M3JI0)KEHHOTO MaTepuara.

[IpenonaBarenb, BeAyUIMil MPAaKTUYECKHE 3aHATHS, JOJDKEH COIJIaCOBBIBATH
y4eOHO — TEMAaTUYECKHUI TUIaH 3aHATHI C JIEKTOPOM, UCIIOIb30BATh €IUHYIO CUCTEMY
0003HaYECHUH.

[TpenogaBatento cieayet JOOMBATHCS CUCTEMATHUECKON HETIPEPBIBHOM padOThI
CTYJCHTOB B TEUEHUE CEMECTpa, HEOOXOJUMO BBISABIATH CHIIBHBIX CTYJIEHTOB U
OpUBJIEKaTh UX K HAy4yHOH paboTe, K y4acTHIO B Pa3HOro pojia OJMMIIMAAAX M
KOHKYpCax.

CTyaeHT [OJDKeH OllylaTh 3aWHTEPECOBAaHHOCTh  IPENOAABATENSl B
JOCTH)KEHUH KOHEYHOTO pe3ysibTara: B NMPUOOPETEHUH OOYYAIOIIMMUCS MPOYHBIX
3HaHWI, YMEHUI W BJIaJICHUS HAKOIUICHHOW MH(pOpMAalMel s pelieHus 3aaad B
PO EeCCHOHATILHOM €SI TEIbHOCTH.
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CprKTypa u CoA€epKaHUuEC TUCHUIIJINHBI «BbIcIIasi MAaTeMaTHKA»
110 HAIIPpaBJICHUIO ITOAT'OTOBKHU

15.03.01 MammHoCcTpOeHune

[Tpoduns noaroTOoBKM

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

(bakanaBp)
ouHast hopMa oOydeHUs

Ilpunoscenue 1

= Buabl yueOHoil padoThl,
o ? % g BKJIIOYASl CAMOCTOSATEJNbHYI0 | Buabl camocTosiTeIbHO padoThl DopMbI
n/n Paznen S 5 & padoTy CTYy1eHTOB, CTY/ICHTOB aTTecTaluu
8 am 8 U TPYJI0EMKOCTh B 4acax
J [ 1/C | J1a6 | CPC | KCP | K.P. | K.IL. | PT'P | Pepepar | Kip | D | 3
IlepBbI1ii cemecTp
BBenenne. Pazgen 1. DiaemeHTbI
JIMHEHHOi ajre0dpsl .
Matpuisl u onpenenuteny. Onepaunn
HaJ MaTpUIlaMu. TpaHCTIOHUPOBAHHAS
1.1 | marpuma. Onpenenuteny, ux cBoiictea | 1 1 1 1 +
Y BEIYHCJICHHA.
Buvioaua 3aoanuii__ PI'P _Ne 1 no
JIUHCHHOU U _G6CKMOPHOIL_ajzedpe u
AHATUMUYUECKOU 2e0MEeMPULL.
OOparHas MaTpuIla W aarOpuTM €e
BBIYMCIIEHHUS. Panr MaTpUIbI.
[IpuBenenue MaTpPHIIbI K
1.2 | nuaroHaibHOMY wm | 1 2

TparnenueBUIHOMY BUAY. MaTpudHas
dbopMa 3amUCH CUCTEMBI JIMHEHHBIX
anreOpanvecKux YpaBHCHHM.




1.3

Pemenue CHUCTEM JIMHEVHBIX
ypaBHEHU M MerogoM  Kpamepa,
METOI0M oOpatHoIt MaTpUIIbI,
MetoqoM ["aycca. Teopema Kponekepa
— Kanemnu. Penienue npou3BOJIBHBIX
CHUCTEM JIMHEHHBIX  ypaBHEHUH
MeroqoM ["aycca.

1.4

Pa3znen 2. DiieMeHTbI BEKTOPHOM
aJre0psbl.

JIuHeiHbIe onepalu HajJl BEKTOpaMHu,
nX cBoMcTBa. JImHelHas 3aBUCUMOCTh
Y HE3aBUCUMOCTb BEKTOpPOB. baszuc
CHCTEMBI BEKTOpPOB. Paznoxkenue
BEKTOpa 1o 0asucy.

CkansipHO€, BEKTOPHOE M CMELIaHHOE
MIPOU3BEJICHUS BEKTOPOB, UX
CBOMCTBA.

1.5

CkansipHoe, BEKTOPHOE U CMEIIAHHOE
HpOI/I3Be)1€HI/I$[ BGKTOpOB, Hux
CBOMCTBA.

1.6

JImneininple  mpoctpaHcTBa.  baswmc.
CoOcTBEHHBIE 3HAYCHUS u
COOCTBEHHBIE BEKTOPHI MaTPUILIbI.
CamocrositenbHass padora Nel Ha
ceMHUHape

1.7

Pazpen 3. Kpusbie BTOpOro
NopsiAKAa. Omne, mapaborna,
runep0oia, uX CBOUCTBA U YpaBHEHHUSL.
olliee ypaBHEHHE KPHUBOM BTOPOTO
nopsiaka. [lpuBeneHue ypaBHeHUs
KpHUBOU BTOPOTO nopsaka K
KaHOHMYECKOMY BHUJY.

Ipuem PI'P Ne 1
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1.8

Pa3znen 4. KommiexkcHble umciaa u
MHOTI'04JICHBI.

@opMBl  3amMCH, ONEpalUd  Haj
KOMIUIEKCHBIMU 4Hciaamu. Popmyiia
Myaspa. Pa3noxxeHne MHOrouieHa Ha
MHOxuTenu. OCHOBHas  TeopeMa
anreOpsl.

1.9

Pa3nea 5. DjeMeHTBI
MaTeMaTH4eCKOro aHaJIu3a
Yucnosas II0CJIEI0BATEIBHOCTD.
IIpenen YUCIIOBOM
IIOCJIEZI0BATEIBHOCTH U €r0 CBOWCTBA.
DyHKIHUA. IIpenen byHKIHH.
OcHOBHBIE TEOpPEMBI O Ipexaenax
¢yuxiun._Boiiada 3aganuii PP Ne
2 110 MATEMATHYECKOMY AHAJM3Y.

1.10

IlepBblii M BTOpPOM 3aMedaTelIbHBIC
npenensl. CpaBHeHHEe OECKOHEYHO
ManbIX © OECKOHEYHO OOJBIINX
BEJIMYUH. OKBHBaJICHTHEIC
0OECKOHEUYHO MAJIbIC BEIUYHHEI.

10

1.11

HenpepbiBHOCTh (DyHKIIMI B TOUKE U
Ha TIpOMexyTke, ToOuku pa3pbiBa
byHKIUH, ux KJaccuuKanus.
AcuMnToThl Tpaduka (QYHKIHH, HX
KJaccupukanus, YCIIOBHS
CYLIECTBOBaHMS, METOIBI
HaXOXK/ICHHUS.

11

1.12

IIpousBoHas byHKIUH.
I'eomeTpuyeckuii. ¥ MEXaHUYECKUI
CMBICIT MPOU3BOJHOM. [IpaBuna
muddepeHpoBaHUS U QPOPMYIIBI
BBIUKCJICHHS] TPOU3BOAHBIX. Tabnuia

12
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MIPOU3BOHBIX OCHOBHBIX
JJIEMEHTAPHBIX (PYHKIIMIA.

1.13

Huddepenuman. IlpousBogusie u
TuddepeHyanbl BEICIIUX TOPSAIKOB.
[TpubnnxeHHblE  BBIYMCICHUS  C
OMOIIbI0 AuddHepeHITnaIoB.
CamocrositeibHass padora Ne2 Ha
ceMHHape

13

1.14

PackpsiTne HEONPEIEIECHHOCTEN
pas3INnYHOro TUIIA. IIpaBuino
Jlonurass.

14

1.15

®opmyna Telnopa. Paznoxenus
OCHOBHBIX 3JIEMEHTapHBIX (YHKIIHA
o dbopmyie MakunopeHna.
[TpuOn>keHHbIE  BBIYMCIEHHUS  C
nomolisio ¢popmyssl Teitnopa.

15

1.16

OcHoBHbIE TEOPEMBI
TG epeHMaIbHOr0  UCYUCICHHUS.
MOHOTOHHOCTB ¢byHKIUH,
HKCTPEMYMBI Heob6xonumeie U
JOCTaTOYHBIC YCIIOBHS
MOHOTOHHOCTH, JIOKaJIbHOTO
AKCTpEMyMa. HccnenoBanue
BBIYKJIOCTH  rpaduka  (yHKIMH.
Touku neperubda rpaduxa QyHKIHH.

16

1.17

Obmas cxema UCCIIEIOBaHUS
GYHKIIUM U TOCTPOEHHUS ee rpaduka.
CaoticTBa (yHKIIHNI, HEMPEPHIBHBIX HA
oTtpeske. Haubompiiee 1 HanMeHbIIee
3Ha4YeHUs (QYHKIIMU Ha OTpE3Ke.
CamocrositesibHasi padora Ne3 Ha
ceMHHape

17

1.18

O0630pHas JICKIus

18

O030pHOE MPAKTHYECKOE 3aHSATHE

18
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(DOpMd ammecmauuu

19-20

Bcero yacoB o aucuuIInHe
B IIEPBOM ceMecTpe

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Pasnen 6. @yHKUUS HECKOJIbKHX
nepeMeHHBbIX. [Tpenen U
HenpepbeIBHOCTh. OCHOBHBIE CBOWCTBA
HenpepbIBHBIX  QyHKIui. YacTHbie
MPOU3BOJIHBIE. [lomabIH
g depeHman. [TpousBonHBIC
CIIO)KHOM  (YHKUMM  HECKOJIBKHX
NIEPEMEHHBIX

YactHele IIPOU3BOJHBIE u
muddepeHImanbl BBICHINX MOPSIIKOB.
Teopema IlIBapua.

Boiiaua 3apanmii PTP Ne 3 mo
GyHKIMAM HECKOJbKHX
nepeMeHHbIX

2.2

[Ipon3BogHass 1O  HaAIpPAaBIICHUIO.
I'paguent. KacartenbHas K KpHBOM.
KacarenbHas MJI0CKOCTh M HOPMAJIb K
noeepxHoctu. Popmyna Teitnopa.

2.3

OkcTpeMyM  (DyHKIMH — HECKOJBKHUX
MePEMEHHBIX. Heobxomumbie  u
JIOCTaTOYHBIE YCIOBHS IKCTpEMYyMa.

2.4

Pazgen 7. HNuTerpanbHoe
HCYHCIeHH e

[TepBooOpasnas.  HeomnpeneneHHbI
WHTETpA W €ro cBoicTBa. Tabnwuia
UHTETPaJIOB oT OCHOBHBIX
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JIIEMEHTapHBIX  (QyHKUMH. Meron
HEMOCPEICTBEHHOT'O UHTETPUPOBAHMUSL.
Boigaua 3aganuid PI'P Ne 4 mo
HHTErPpaJbLHOMY HCUMCICHHIO

2.5

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
HIEPEMEHHOM, MMOJBEICHUEM MO/ 3HAK
muddepeHnmana. Merton
UHTCTPUPOBAHHUS 110 YACTIM

2.6

WuTerpupoBanue paloHaIbHBIX
IpoOeil MHTErpupoBaHHE HEKOTOPBIX
BUJIOB UPPALMOHATBHBIX ()YHKITHHA.

2.7

HuTerpupoBanue
TPUTOHOMETPHUYECKUX (DYHKIHUH.

2.8

3amauy, TPUBOLAIIME K IIOHATHIO
ornpezeneHHoro uurerpaia. CpoiicTsa
OIIPEIEIEHHOTO UHTETpaa.
CymectBoBaHue nepBooOpazHoOi
HenpepbIBHON  QyHKIuH. Dopmyia
Herotona-Jleli6Huna. 3ameHa
NIEPEMEHHON W MHTErpPUPOBAHUE 10
4acTsIM B OIIPEJICTICHHOM HHTerpajie

2.9

HpI/IJ'IO)KeHI/IH OIIPEACIICHHOT'O
HHTCrpajia B rcOMETpUHM U MCXAaHUKEC
(BBI‘-II/ICJ'ICHI/IC IUIOMAAe  INIOCKUX

¢uryp).

2.10

[Mpunoxenus ONpEeIeNICHHOTO
HHTErpajia B rcOMETpUH U MCXAaHUKC
(BBIUMCIICHUE TUTUHBI KPHBOIA,
00bEMOB).

10

211

HecoOGcTBeHHBIE MHTErpasibl MEepBOTO
1 BTOpPOTO pOJia, X CBOICTBA.
CamocrositesibHasi pabora Ne 4 Ha
ceMHHape

11
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2.12

3ajaun, MNPUBOJALIUME K MOHSATUSAM
KpaTHBIX u KPUBOJMHENHBIX
UHTETpajoB. [IBOWHOW U TPOWHOM
WHTErpaJibl, ux CBOMCTBA.
Bpruncinenue JBOWHBIX WHTETPajoB
CBEJICHUEM K IIOBTOPHBIM.

12

2.13

Paznen 8. «YucaoBbie u
(pyHkumoHadbHBIE pAALD> UKCIIOBBIE
panel. CxomMMoCTh M CymMMa psja.
HeoOxoqumoe ycrnoBUEe CXOJIMMOCTH.
Hevictust ¢ psgamu.  CBolicTBa
YHUCIIOBBIX PAIOB.
3HAKOIOI0XKHUTEIbHbIE PAIBL
I'apmonuueckuit  psag.  [lpusHaku
CpaBHEHUS

Boigaua 3aganmii PI'P Ne 5 mo
psiiam

13

2.14

Hccnenosanue CXOJIUMOCTH
MIOJIOKUTENBHBIX PSAOB: TNPHU3HAKH
HanamOepa, Komm, wuHTErpanbHbli
npu3Hak Komm.

14

2.15

3Hakouepenyomuecs psabl. [Ipu3Hak
JleitOHuna. AGcontoTHast M YCIOBHAs
CXO/IUMOCTh 3HAaKOIEPEMEHHBIX
psaoB.  OOOOIIEHHbIE  NPU3HAKH
Janambepa u Komrn

15

2.16

CreneHHbple psAApl W UX CBOWCTBA.
Teopema AbGens. WuTepBan u paguyc
cxoaumoctu. Juddepenuuposanue u
MHTETPUPOBAHUE CTEIIEHHBIX PSIJIOB.

16

2.17

Paner  Teinmopa wu  MakiopeHa.
VYcioBue pa3noKUMOCTH (PyHKIMH B
pan Teisopa

17
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Paznoxxenne HEKOTOPHIX (YHKIMHA B
pan Telnopa. [Ipumenenue
CTETIEHHBIX PSIOB B MPUOIMKEHHBIX
BBIYUCIICHUSIX.

CamocrtositeibHass padora Ne 6 Ha
ceMHUHape

2.18

O0630pHas JeKuus

18

0O0630pHOE MPAKTUYECKOE 3aHATHE

18

®dopma arTecTaluu

19-21

Bcero yacoB nmo jucuMIInHe
BO BTOPOM ceMecTpe.

PI'P

cam.
pao.

Tpertuii cemecTp

3.1

Pa3znen 9. OObIKHOBEHHBIE
au(pdepeHnuaabHbIe YypaBHEHUS
OcHOBHbBIE TOHSATUS OOBIKHOBEHHBIX
muddepeHIMaNbHBIX ypaBHEHUH (1.Y.)
nepBoro mnopsanka. 3agadya Komu,
Teopema CYIIIECTBOBaHUS u
€IMHCTBEHHOCTHU ee peueHus
[lonsiTus  oOmIEro W YacTHOTO
pemieHuid, oOOIEr0 ¥  YacTHOTO
WHTErpasioB. ['eoMeTprueckuii CMBICI
oOmrero uHTErpana a.y 1-ro mopsaka

3.2

Pemienne n.y. mepBoro mnopsiaka c
pa3lieICHHBIMU W Pa3JIeITIOIAMUCS
epeMEHHBIMU

Boiiaua 3aganuidi PI'P Ne 6 no 0.y.

3.3

.OHOpOHBIE A.y. U NPUBOASIIMECS
K HUM.

3.4

JInHeliHbIe N.y. IEPBOrO MOPSAAKA U
ypaBHeHus bepnyuin Meton
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BapHally IPOU3BOJILHOU
MOCTOSIHHOM, METO/1 MPOU3BEICHUI
bepuymn.

3.5

Pemienne ypaBHEHUM B  MOJHBIX
muddepeHnmanax
CamocrositesibHasi padora Ne6 B
ayJUTOPUM

3.6

Huddepennmanbpabie ypaBHEHUS
BBICIIUX  TTOPSIIKOB. OcHOBHBIE
nonstusi. [TocraHoBka 3amaun Korm,
KpaeBou 3a/1a4ul. YpaBHeHus,
JIOITY CKAFOIIINE UHTETPUPOBAHHE
METOIOM TOHIKEHHSI IOPSAKA

3.7

WuTerpupoBanue A.y. N —TO MOpSIKa.
METO/IOM MOHWKEHHUS MOPSIIKA

3.8

JIuneliHbIE ONHOPOAHBIE A.y. N —TO
nopsaka. Teopema o0  CcTpykType
o01wero pelieHus JMHENHBIX
ONHOPOJHBIX J.y. N -TO MNOpsAIKA.
IToctpoenue byHIaMeHTaIbHOU
CHUCTEMBI PELICHUN JUIsl YPaBHEHHU C
MIOCTOSIHHBIMH KO3 pULIHEHTaAMU.
XapaKkTepUCTHYECKOE YPABHEHHE.

3.9

Pemienne nuHEHHBIX OJJHOPOAHBIX 11.y.
N -TO TOpsSIKa C TOCTOSHHBIMH
kodd¢uimentTamu.  Bux  9acTHBIX
pELIEHUT OJHOPOJIHOTO YPAaBHEHUS B
3aBUCUMOCTH  OT  BHJA  KOpHEH
XapaKTEPUCTHUECKOTO YPaBHEHHS

3.10

JIuHeliHbIE HEOAHOPOAHBIE 1.y. N-TO
nopsiaka. Teopema o0  CTpykType
obmero pemenus. Meron mnoadopa
YaCTHOTO pEIICHHs I Pa3Iu4HbIX
CIIELUAJIbHBIX BUJIOB [TPABOM YACTH.

10

33



3.11

Pemienue JHMHENHBIX HEOAHOPOIHBIX
I.y. N-ro mopsiika ¢ MOCTOSHHBIMHU
KOX((UIIMEHTAMH C HCIOJIB30BAHUEM
METO/1a MO 00pa YaCTHOTO PEHICHUSI.

11

3.12

JIuneitnbie HEOIHOPOIHBIE Iy.
BTOPOTO TMOpSAJIKA C TOCTOSHHBIMU
KOd(pUIMEHTAaMH C TPOU3BOJIBHOU
HENpPEepBhIBHON MPaBOH YacThi0. MeTon
BapHaIuu HPOHU3BOJIEHBIX
MOCTOSTHHBIX

CamocrositeibHass padora Ne 7 B
ayIMTOPUH

12

3.13

KpaeBpie  3amaun.  3agaun  Ha
COOCTBEHHBIC 3HAUCHHUS

13

3.14

JuddepeHnmanpaple  ypaBHEHUS C
NIEPEMEHHBIMU K03 punreHTaMH.
VYpasHenue Ditnepa. InterpupoBanue
METO/IOM CTEIEHHBIX PSJIOB.

14

3.15

[IpuMeHeHrne CTeneHHBIX pPAI0B C
HEOIpeAEIEHHBIMU
koap¢unmenTamu, psana Teinopa K
MHTETPUPOBAHUIO a.y. c
NepeMEeHHbIMH K03 puneHTaMu

15

3.16

Cuctembl 0OBIKHOBEHHBIX Aupdepen-
HUAIBHBIX  ypaBHEHUH. (OCHOBHBIE
noHATUS.  PelieHne  HOPMaJIbHBIX
CHUCTEM JIMHENHBIX
QG epeHIaIbHbIX ypaBHEHUN
METOIOM HCKITFOUCHHSI.

16

3.17

Pemienue nMHENWHBIX  OJHOPOIHBIX
CUCTEM g depeHInaTbHbIX
YpaBHEHUI METOJIOM Olinepa.
BekoBoe ypaBHeHHE

17
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O0630pHOE MPAKTUYECKOE 3aHSITHE IO

3.18 18 1
nuddepeHInATbHBIM YPaBHEHUSM
Dopma ammecmayuu 19-20
2
Bcero 4yacoB nmo AMCIHUILUINHE 10! 6 1 cam
B TpeTbeM ceMecTpe. PI'P
pad
Bcero 4yacoB mo JMCHHUILINHE HA 8 10
eero Macop Mo men ¢ 26| 16 462 cam
IEPBOM H BTOPOM Kypcax PI'P pa6
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AHHOTAUMS MPOrpaMMBbl JHCHHUILIMHBI «BbIciass MaTeMaTHKa»
HaIpaBJIEHUE MOJATOTOBKU
15.03.01 «MamuHOCTpOEHHE»
[Tpodunp moATOTOBKH
«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
MBIIIUICHUIO 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 TMOJTOTOBKA W O00ECIECYMBAIOIINX €T0
KOHKYPEHTOCIOCOOHOCTh Ha PhIHKE TpyAa.

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

- OCBOGHHUE CTYJI€HTaMH OCHOBHBIX MOHSTUN, METOJOB, (HOPMHUPYIOIIUX
OOIIyI0 MaTeMaTHYECKYI0 MOJATOTOBKY, HEOOXOJIMMYIO ISl YCIEIIHOTO PEIICHUS
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
poheCCUOHATIBHON 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 MPOM3BOACTBEHHBIX U TEXHOJIOTUYECKUX MPOIIECCaX;

- OCHOBBI IPOTPAMMHUPOBAHUS U AITOPUTMHU3ALMU B MAIIMHOCTPOEHUH;

- TEOpPETHYECKAsI MEXAHHKA;

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

- TUAPONTHEBMOABTOMATHKA U TUAPOIPUBO/I;

- 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 MPOAYKIINY;
B oucyunaunax no evibopy cmyoenma:

- HaJIS)KHOCTh U TUArHOCTHKA TEXHOJOTUYECKUX CUCTEM,

- OCHOBBI ITIPOTPaMMHUPOBAHUS CTAHKOB M yCTaHOBOK ¢ UIIY;

- 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:

- TOPUMEHATh AaHAJUTUYECKUE METOJbl MaTeMaTHUKU g 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 yueOHoO# paboThI Bcero yacos 1 Ce;weCTp 3

OO6mas TPy I0eMKOCTh 504 144 | 144 72

AyautopHble 3aHsTUs (BCEro) 42 14 12 16

B Tom yucie

Jlexun 26 8 8 10
[TpakTUueckue 3aHATUS 16 6 4 6
JlabopaTopHbIe 3aHATUS HET - - -

CamocrosiTenpHast paboTa 462 190 | 190 82
KypcoBas pabora HET - - -
KypcoBoii mpoekT HET - - -

Bua npoMeXyToYyHOM arTecTaluu 3a4eT | 3a4€eT | DK3aMEH




[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, 2022 ron



Tabnuua 1

MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLMA

«BbIcIIasi MAaTEeMaTHKA)

®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 MPOAYKIIMN MAITUHOCTPOEHUS; 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(pOpMaINH;
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CTaTUCTHUYECKOTO aHAIIN3a
nHpopmanuu;

- TPOBOAMTH PAOOTHI MO
MaTeMaTHYECKOMY aHAIH3Y
napaMeTpoB KayecTBa MPOAYKIIUH
MAaIIMHOCTPOCHUS;

- 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 oOyuarorerocs 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
mucnuiuinae "Beiciasg 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 TiIyOOKO M IPOYHO OCBOWMJI BECh MaTepuaj MporpaMMbl OOy4YEHUS,
HCYEpIBIBAIOIIIE, 1I0CJIEI0BATENBHO, TPAMOTHO U JIOTUYECKU CTPOMHO €r0 U3JIaraeT, He 3aTpyAHsIeTCs
C OTBETOM IIpH M3MEHEHHMM 3aJlaHusl, CBOOOJHO CIpaBisieTCd C 3aJadyaMd M TMPaKTUYECKUMU
3aJTaHUSMU, TIPABUIILHO 00OCHOBBIBACT MPUHSTHIC PEIICHUSI.
"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.
"Y10BJIETBOPUTEIBHO'" - €CJIM CTYIEHT OCBOUJ TOJIBKO OCHOBHOW MarepHall 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
(XpaHsTCs B LIEHTPE MaTeMaTHYECKOro 00pa3oBaHus).

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 chyauI/mx HOBLIHIGHHOﬁ CJIOXKHOCTH. HpI/I 3TOM MOFYT 6I>ITI) )IOHyHIGHI)I
HE3HAYUTENbHbIE OIINOKH, HETOYHOCTH, 3aTPyAHEHUS MPH aHAIMTUYECKUX OMepalusix, mepeHoce
3HaHI/II\/'I nu YMGHI/Iﬁ Ha HOBBIC, HECT aH)IapTHI)IC CI/ITyaHI/II/I.

2. He 3auTeHo - CTyZAEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB
MPUBEJACHHBIM B TaOJNHIIAX IOKA3aTelsiM, TOMYCKalOTCA 3HAYMTEIbHBIC OIIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB 110 PsAly IOKA3aTeNed, CTYICHT UCIIBIThIBAET 3HAYNTEIbHBIC
3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSMU U YMEHUSIMU IIPU UX IEPEHOCE HA HOBBIE CUTYaALIUH.
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.
1 2 -1 2
3. Pemmrts marpuuyHOe ypaBHeHHE XB=A,ecnn A= (2 J, B :( 0 J .
4. Haiitu yron Mexay BeKTopaMu a = (1,-2,-2) # b =(2,01).
. . t 2t
5. Haiitu npou3BoaHy0 QyHKINU, 33 JaHHON TapaMETPUUECKU X = e y= el
+ +
6. Haiitu npenen pyHKIIUN lim YX 22X
x»>-1  X+1

7. Haiigute skcTpeMyMbl QyHKIMH — y = x* —2x%,

YTBepxkaeHo Ha 3acenanuu kadenpsl «Marematuka» « 22 » utons 2022 r., nporokon Ne 11

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

MMHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHU S
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCY JJAPCTBEHHOE BIOJI)XETHOE OEPA30BATEJIbHOE
YUYPEXXJIEHUE BBICIIET'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadeapa «MaremaTukay
Huctunmuaa  «Bwicmas maTeMatukay
Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

JIuneitnasg komOuHanus Bektopos. basuc. KoopaunaTs! BekTopa.

Juddepenunpyemocts, nuddepeHiman, reoMeTpuiaeckuii cMbich auddepennnana.

X +2%, =-1

2% —3%x, =12°

[Tokazate, uto BekTOophl M =(1,-1,2), N =(2,0,3), p=(-2-11) oOpa3yroT 0a3uc B MPOCTPAHCTRBE.

[Ipamas |, mpoxoauT uepes TOUKy A(4;5) mapamuiesbHO BeKTopy q = (13). [Ipsamad |, mpoxoaut

yepes TOUKy B(6;4) NMEpIEHAUKYISPHO BEKTOPY N = (-2,3). HaliTu TOUuKy nepeceueHus mpsMbIX.
2n-1 22n

Pemmts CUCTCMY MCTOAOM 06paTHOI7I MaTpUulbl {

akr W NE

6. BpruuciauTh npenen nocieaoBaTeNbHOCTH lim

n—oo

7. Haiigure skcTpeMyM QyHKIHE Y = VX ++/6-X.

22I’H~1 + 52n+2

VYTBep:keHO Ha 3aceanuu Kadeapsl «Matematukay « 22 » utonsa 2022 r., mpotokon Ne 11

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

44



MMHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHUSA
POCCHUMCKOU ®EJIEPALITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJI)KETHOE OEPA30BATEJIbHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DakynpTeT 0a30BBIX KOMIIETCHIIHH, kadenpa «MaremaTnka
HJucnunnuna «Breicmias maTteMaTuka»
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 f

7.6
3. BHMHUCIUTE ONpeIeIeHHbIH HHTErpa I3Sin 2 xcos xdx.
0
4. VkaxuTe, KAaKOH U3 HECOOCTBEHHBIX MHTEIPAJIOB SABJIAETCS CXOMAIUMCS
f\/;dx, jx’sdx, j\/ x> dx.
1 1 1
5. Haiitu yacTHBIEe IPOM3BOIHEIE BTOPOTO HOpsAaKa GyHKIHH Z = COS(X® —2Xy) , yOeauThes, uTo

"o on
zy, =1,

YTBepxkaeHo Ha 3aceganuu kadenpsl «Marematuka» « 22 » utons 2022 r., nporokon 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 KOMIICTCHIHH, kadenpa «MaTeMaTHKa»
HucuumnHa  «Bplcnias MaTeMaTHKa
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 HUMW.
3. Pemmts ypaBHenue: y'' —2y" +y = 2X,
VYTBep:keHO Ha 3aceanuu Kadeapsl «Matematuka» « 22 » utonsa 2022 r., mpotokon Ne 11

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

MUHUCTEPCTBO HAYKU U BBICLLIET'O OBPA30BAHIUSA
POCCUIICKOI ®EJIEPALINU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE BIOJKETHOE 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. Pemmwmrs 3amauy Komm: y'=2xe*+vy, y(0)=0.
YTBepxkaeHO Ha 3aceaannn kKadenpsl «Marematuka» « 22 » urons 2022 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 AOBCPUTCIIBHOTO HMHTEpBAJIa JII MATCMATHYCCKOrO  OXMWAAHUA 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 pacTpeieleHus BEIOOPKH
X 2 5 8 10

n 1 3 5 2
HaWTH BEIOOPOYHYIO CPEAHIOI M HCIPABICHHYIO TUCTIEPCHUS D.
YTBepxkaeHo Ha 3aceaannn kKadeapsl «Marematuka» « 22 » urors 2022 r., mporokos Ne 11

3aB. kadenpoii I'.C. XKykoBa / /

MUHNCTEPCTBO HAYKU U BBICIIEI'O OBFPASOBAHUS
POCCUICKOU ®EJEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®dakynpreT 0a30BBIX KOMIICTCHIIHH, kadeapa «MaremaTukay
JucrturuinHa  «BpIcias MaTeMaTHKa»
Kypc 2, cemectp 4
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9K3AMEHAIIAOHHBIA BUJIET Ne 17

l'unepreomeTpryeckuii 3aKOH pacpeieieHus CIIy4ailHOW BETUYHHbI

e

KBaJpaToB.

. JIuneiinas CpCOHCKBAIPpATHICCKAs pETrpeCCus. OTbICKaHUE IMHESHHOMN perpeccruu MCTOA0OM HAMMCHBIINX

3. HaiiTi BepOSITHOCTH paOOTHI AJIEKTPHUUECKOH IIeNH, H300PaKEHHOW Ha PHUC., €CJAM BEPOSITHOCTh PaOOThHI

KaX10ro U3 HE3aBUCUMO pa6OTaIOHII/IX SHGMGHTOB IIGHI/I paBHa pP= 0.9.
|

T .

4. Jletamb, I3rOTOBJICHHAS aBTOMATOM, C‘II/ITaeTCH TOJTHOM, €CTTH OTKJIIOHEHHE €€ KOHTPOIHPYEMOT0 pazMepa
OT IIPOEKTHOTO HE MpeBhImaeT 2 MM. CiiydailHble OTKIIOHEHUSI KOHTPOJIUPYEMOT0 pa3Mepa OT MPOESKTHOTO

IMOAYMHEHBI HOPMAaJIbHOMY 3aKOHY CO CPEOIHMM KBaApaTU4YCCKHUM OTKIIOHCHHEM O = IMm m
MaTEMaTUYECKUM OXKUIAHUEM dA = 0. CKOJIBKO MPOLCHTOB HETOAHBIX JleTalicii U3roTaBjIuBacT aBTOMAT?

VYTBepxkneHo Ha 3acenanuu Kadeapsl «Matematukay « 22 » utons 2022 r., mpotokorn Ne 11

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

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

(nast ouenku komnerenuuii OIK-1)

110 JUCIIUITJIINHEC Briciiag MaTeMaTuka
(HaMMEHOBAaHUE JUCLUILIMHBI)

1-b1ii cemecTp

1. Haiiti 3Ha4yeHmst MaTpuaroro Muorowiena F(A)
-1 0
f(x)=—x*+2x*—x+3 A=
3 2
-2 0 8 1 -5
2. HaiiTi padr MaTpHUIbl IIPUBEIEHUEM K CTYIIEHYATOMY BH
DA MEIDHIL TIpHRER Y YR s 2 6 -3 -13
11 -3 13 5 17

1 2 1
3. BeIuucauTh ONpeaeauTeNb NpUBEACHUEM K CTYIIEHYaTOMY BUIY 3 5 3
2 17 -
4. Haiitn matpuity, oOpaTHyi0 AaHHOW (a). PemuTh MaTpuuHOe ypaBHEHUE (0)
L2 1 -2 -2 3 5
(@ |3 -5 3 (6)(3 4]DX=[3 3 O]
2 7 -1

5. Pemuth cucteMy ypaBHeHUH. YKazaTh 00Iee U 0JTHO YaCTHOE pelIeHue (a).
Pemnte cuctemy ¢ momoIisro 00paTHoOi MaTpullsl u o Gopmynam Kpamepa (6)

4x, +9%, —5%; —8X, =5 X, +2X,+ X =5
(a) 13X +7X,—2X, —4x, =4 (6) 13X, —5X, +3%; =—7
2X, +5X, + X, +3X, =3 2X +TX,—%X; =13
1. Pacniicars pasnoxeHue BekTopa X 1o BCKTOpaM B aF
x=1{5-12,1}, p=1{1,-3,0}, q={1-11}, r={0,-12}
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2. KonnuHeapHbI M BEKTOPbI B u E]?

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

3. BoruncnuTs miomasr napauienorpaMmma, mocTpOeHHOT0 Ha BEKTOpax aub a- YTOJI MEXIY
BEKTOPAMH P H (

3=2p+d,6=p-3, [pl=2.[d=2, =7

TecToBOE 3a1aHNe 110 KOMILIEKCHBIM YHCJIAM

3AJAHHME 1
Y CcTaHOBHUTE COOTBETCTBUE MEKIY KOMIUIEKCHBIM YHCIOM H €r0 MOJYJIEM.

1 1—i 2.2
2 2+2i J2
3 —3+4i 2
‘ J3-2i S
° J7

3AJIAHME 2
JleiicTBUTENBbHAS YacTh KOMIUIEKcHOro uncna  (3—2i)® paBHa

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

3AJTIAHHUE 3
Ha pucyHke npecraBieHa reomeTpuieckas WLTocTpanus komiuiekcHoro uncna Z = X+ 1Y. Torma

TPUTOHOMETPHUYCCKAA (bopMa 3alliuCHU 3TOro 4Ynucjia UMECT BU/I

YA
1/2 z
0 B2 X
‘ Otset |
3AJIAHME 4
BekTop, COOTBETCTBYIOMIHIA CyMMe KOMIUIEKCHBIX yncen Z; =—1+1 u Z, =2-3i, u3zo0paxeH Ha
pHCYHKE
BAPUAHTBIOTBETOB: 1) 2)  3) 4).
b
A, A
2
1) 7 ) ik 3) y 4)
1
- A - — 7 h—
T 0o x 0 X "0 X 0 2 x
-2
3AJIAHHUE 5
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Jlanbl 2 KOMIUIEKCHBIX YHCHIA Z; U Z,.
YA

22524~

Z

_ 0
S 3s
Z;

Torza apryment npousseaenns arg(z,Z,) (s rpagycax) paes

<Y

‘ Otser |

3AJIAHMUE 6
JlaHbl 2 KOMIUIEKCHBIX YHCIIa Zua Z,.

Z;

0

YA YA

\‘—b

120° 60

X 0

Torma apryment otHotrerust arg(z,/z,) (8 rpamycax) paBeH

xY

‘ OtBet ‘

3AJAHHME 7

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

| OtBer |

3AJIAHHUE 8
JIaHO KOMIUIEKCHOE YHCIIO

AAHHBIM YHCJIOM U PE3YJIbTATAMU X BbIITOJIHCHUI.

z=2+,/51. YcraHoBuTE COOTBETCTBHE MEKIY OIEPAIMSIMH HaJ

' z 25
2 21l s
3 Z+7 9
4 z2-1 2 5.
3 3
3ATIAHHUE 9
Haiitn 35aqenns kopHs -1 . [TokasaTh UX Ha KOMIIIEKCHOMN MIOCKOCTH.
‘ OtBer ‘
3AJJIAHHUE 10

[lycts 2z :§+i72. Boruncnuth [

BAPUAHTBI OTBETOB: 1) -1

2 .
—_ i —
2

2) 1

2
3) 2% 4)

\/5]80.

_240.

3agaHue M0 AHAIUTHYECKOH reoMeTPUH
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1. Haiftu paccrosiue ot Touku M, 1o miockoctu (M;M,M,):
M, (-9;10;2), M,(0;7;-4), M,(4,8,-1), M;(-2;1;3)

. | x+y+z2-2=0
2. Boimucatbh KaHOHUYECKOE YpaBHEHUE MIPSIMOM
X—-y—-32z+6=0
. . X=2 y-3 z+1
3. Haiit Touky nepeceueHus npsMon U MIOCKOCTH = 1 = 2 uX+y+2z-9=0.
4. Haiitu Ttouky P, cummerpuunyto Touke P ortHocurensHO mpsmoit | P (0; -1 3) u
x-1_y 1z
1 -1 1

5. Hamucare ypaBHEHHE IUIOCKOCTH (¢ MPOXOJAIled uepe3 TOYKy M, M NepneHAHKyIIpHO
npsvoii (MM,): M((3;2;0), M,(4,15), M,(2,-14).
6. Haiitu KocuHycC yriia Mexy IUIOCKOCTSMHU ¢ U O, :
o, :3Xx-y+3=0, a, : Xx-2y+52-10=0
3agaHusA 10 MaTeMAaTHYeCKOMY aHAJIM3Y
1. Ywucnopas mocieqoBaTebHOCTb. [Ipenen yucioBoi nocieaoBareIbHOCTH. beCKOHEUHO Majibie U

OECKOHEYHO OOJIBIINE TTOCIEN0BATEILHOCTH. Yucio €.

2. . tgx2
Haiitu npousBognyo QyHKIMU Y =
7°+5

1. Haiiti mpou3BoAHYO Y, !

a) y:arctg‘°’lnﬂ 0) y:(\/;)

X+2
3

B) sin(x—2y)+X—=7x r) x=e'cost, y=e'cost

2. Haittu lim 11
x>= X arctgx

1
3. TIpoBecTH IOJTHOE HCCNeI0BaHNe U MOCTPonTh rpaduk f (X)=x*+=
X

1. Brpluucnuth npenenst:
2"t 5t . sin3x

L lim=——— 2 lim 3. lim (1-3x)™"

n—o0 3“*2 +5" x—0 1_eX2 xa+0( )
2. BeraucauTh IpOn3BOIHBIE:

yzﬂ 2. y=arctgz;+sinln 2X

3sin(12x +1) 1—2x?
2
1. TTocTpouTs rpaduk: y = x+4 ;Y=
X+2 X+2

2. Haiitu npenensr:
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(2-n)° - (1+n) 2)lim Jn+2-3/8n*+3

1) lim
"> (1+n)’ —(2-n)’ e 4n+54n
(2n2+3)" .
3) lim| —— 4) lim n(\/n2+1—n)
n-ol 2n° +1 n—oo
0, Xx<-x
3. HccrienoBaTh Ha HEMPEPHIBHOCTD M BBIMIOJIHUTE YepTex: Y =4SiNX, —7 <X<0
T, X=0

2-oii cemecTp

Boruucautnb HEONIPECACJICHHBIC HHTEIPAJbI

dx _ dx
1. [—— 2. [x-27%dx 3. [e*cosxdx 4.[————  5.[xcos3xdx
I2(x+\/§ / / Ix —6x+18 j
_ =3
6. | dx Xx—-1 q X+1 i 9 dx 10 sin de

—_— . |—/—0X A . .
x> +6X+5 IN/X+1+2 JX2-+—3 A1—x? arcsin x ICOSZX

Boruncianrtb ONpEeaCJTCHHBIC HHTEIPAJIbI

1.”j63sin2xcosxdx 2. }L 3.}(x—1)exdx 4, jL 5. | dx

0 0v1+3x 0 7+Inx 114++/3x-2
2 2 - 1 y?2 X3 2
P g g g X2 o X gk 10, [Va-xdx
2 arctgx 1(3x+5)? o X“+1 «/1+x 0

Heco0cTBeHHbIE HHTErPaJIbl
1. VkaxuTe, Kakoil U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISETCS CXOASIIUMCS

T\/;dx, Tx’?’dx, T\/Fdx :
1 1 1

©  dx
2 Brerauciaute I/IHTeraJ'I YCTaHOBI/ITL €ro CXOOANUMOCTh NN paCXOI[I/IMOCTL _f 1
ol+ X2

3. BeraucnuTh HHTETpaj, yCTAHOBUTH €TI0 CXOJAMMOCTh HIIH PACXOIUMOCTh jln xdx
1

a dx
4. BeluMCcIuTh HECOOCTBEHHBIM HHTETpal IT , YCTAaHOBUTH €T0 CXOAUMOCTH MJIN

pacxoIuMOCTb.
© dx
5 BBI‘-II/ICJ'II/ITB HCCOGCTBCHHLII/I I/IHTePpaJI 2 , YCTaHOBI/ITB €ro CXOOANuMOCTh NJIN
-1
pacxoINMOCTb.
© dx
1 BBI‘-II/ICJ'II/ITB HCC06CTBCHHBII/I I/IHTePpaJI 3 , yCTaHOBI/ITL €ro CXOOANMOCTh NN

0
pacxoauMoOCThb.

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

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

3. [J(x+y)dxdy, D — MHOXeCTBO TOYEK MIOCKOCTH, OTPAHMYCHHOE JTUHUAMH Y =X, Y =X".
(D)

4. [[4xydxdy, D — MHOXECTBO TOYEK IIOCKOCTH, OTPAHUYCHHOE JIMHUSIMH
(D)
x=1 y=x, y=3X

5. [[(x* +y)dxdy, D —MHOXECTBO TOUEK MIOCKOCTH, OFPAHHYEHHOE JTMHUSAMH
(D)

y=x/2, y=2x, y=2/x (x>0).
BpruncinTe ABOMHBIE MHTETPAIbL, IEPEUIS K MOJSIPHBIM KOOPAUHATAM

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

2. [[(Byx?+y? —2)dxdy, 20e D={(xy):x*+y><4}.
(D)
W3MeHuTh NOpsAI0K MHTETPUPOBAHUS B IBOMHOM HHTErpae

1 1 T0¢ +y?)dxdy, 2 Tdx [F(x y)dy, 3. [dy [T (% y)dx.
00 0 2x o " Jy
Haiiti 00beM Tena, moy4eHHoro BpamenreM BOKpyr oc OY (Gurypsl, OrpaHuueHHON JIMHHUAMU
y=x%} y=1 x=0.
Haiiti 00beM Tena, Moly4eHHoro BpamenneM BOKpyr oc OX (Gurypsl, orpaHUYeHHOMN JTHHUSIME
y=x% y’=X.

Haiity miomaas GUIrypsl, OrpaHHYEHHOM THHUAME Y = X°, Y = —X+ 2

(I)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX

"

Haiitu yacTHbIEe TPOU3BOHBIE BTOPOTO MOPSAIKA, yOSAUTHCS, YTO ny = ZyX

x* +3y?
Xy
6. z=ctg(2x+3y), 7. z=sin(x’y), g. z=e", 9. z=xcos’y, 10. z=y?sin’x.

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

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

x* +3y? 2
1, z:%, M,(4,6); 2. Z:—4xyy , My@-1); 3.z =%, M,(2-2);
4. 2=x*-3y*x, M,(3.2).
I/ICCJ'IC,Z[OBaTB Ha 3KCTPpEMYM (bYHKI_[I/IIO
1. z=x*—x+y>+2y, 2. 7=2X"+Xxy—x+Y?,
3. z=x*-2x+4y-y?, 4, 7=x*-3x+3y’ +4y,
5. z=x>+Yy*+4xy.

Panwl

HccnenoBaTth Ha CXOAUMOCTD PSAJIBI
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lzsm n’ 5 Z1 smn’ 3.§ n-3 4 §n+5’ 5. im(%) |

1 Nn? 1 n?+1 ~in® +10° a1 5" =

o0 n+l o0 n o0 f— o0 o0

z2 7.3 2n+1 8 4n2 3’ 9. ZIn 3n’ 10. 3 102 .

n-1 n=1\ SN +4 n14n°+3 N n1(n+1)In°(n+1)
BBISICHI/ITI) CXOOUTCHA JIn a6COJ'IIOTHO, YCJIOBHO UJIM PpACXOOUTCA P

o 1-1 = (-D)" = (-1)"(n+2 = (1) = (-1)"
o P R 1

=1 3 n:1(6n+2) n=1 6 n=L bn n=1./3n% +1

— 1 (n+1)

s, ]

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

n
X
CXOJIMMOCTH Z— — 1.
nin+1\ 2

. 1
4. Paznoxuts B psn Ternopa no crenensm X pynkuuto — f (X) = ————— , nucnonw3ys
X —5Xx+6
TOTOBOE Pa3JIOKCHHUE.
5. Paznmoxuts B psin Teitnopa no crenensim (X —z/2) ¢pynknuio  f (x) =cosx,

HCIIOJIB3Ysl TOTOBOC PA3JIOKCHUC.

3-uii cemecTp

TecToBoe 3a1aHue 10 00LIKHOBEHHBIM JH (¢ epeHIHATbHBIM YPABHEHUAM

3AJIAHHUE 1.
YcTaHOBUTE COOTBETCTBUE MCKAY HOMCPOM YPAaBHCHUA U €0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+y sin 2x)dx 2ycos’ xdy =0

3) y'—4—Xy:2x\/§ 4) yN3+2x7y =X,/3+2y? .

- YPaBHEHUE C pa3JeA0IIUMUCS IEPEMEHHBIMH,
- nuHelHoe nuddepeHaibHoe ypaBHEHHE,

- YpaBHEHUE B MOJIHBIX AU depeHuanax,

- ypaBHeHue bepHyun,

- YpaBHEHUE, IPUBOJSIILEECS K OJTHOPOAHOMY.

3AJTAHHUE 2.
Jlano ypasHeHme mepBoro mopsamka (5xy”+ x°)dx—(y>—5x’y)dy=0 B ¢opme, comepxameii
mnddepennnansl. [IpuBenure ero K BUAy, pa3pelieHHOMY OTHOCHTENIbHO MPOU3BOIHOM.

Otset |

3AJIAHHUE 3.
Jlano nuddepennuansroe ypasuenne Y = (2k +3)x*, Torma dymkmus Yy =2Xx> sBaseTcs ero
peuieHueM npu K, paBHOM:

‘ Otser ‘

3AIAHHUE 4.
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N dx
O6umit uuTerpan auddepeHuanbHOro ypapenus y>dy = —, HMMeeT BUJ
X

‘ Otser |

3AJTIAHHUE 5.
VYKaKUTe  HWHTETPAIBHYI0  KPUBYIO  pemieHus  3agaud  Komm  gas  0OBIKHOBEHHOTO
nuddepeHranpHoro ypaBaenus xy' =y-1,  y(1) =2.

yA

N ™ >

0 x
-1

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

3AIAHHUE 6.
Jlano nuddepennuanbHOe ypaBHEHHE BTOporo mopsaka Yy” =X+ X. Torga obmee pemenue

YPaBHEHUS UMEET BU/I
BAPUAHTbBI OTBETOB:

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

3

3) y=ix4+§x +C,x+C, 4) y=6x*+2x>+Cx.

3AIAHHUE 7.
Pemenwue 3amaun Komu ~ y" =2x+1, y(0)=y'(0)=0 UMeEET BU/]T

BAPUAHTBI OTBETOB:

X3 x®  x? X3 x3
Dy="-4x? 2y="ut" 3Jy="gtx® 4y="—-x
)Y 3 )Y 3t )Y 5 )Y 5

3AJTAHHUE 8.
Hano nuddepeHnmanbHoe ypaBHEHHE BTOporo nopsaka 2xy”—y' =0, Toraa ero o0iee penieHue

UMEET BUJIL:
‘ Otser ‘ |

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

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

3) y=C;sind4x+C, 4) y=-C;sin4x+C,.
3AJIAHME 10.
KopHH  XapakTepucTHyecKoro ypaBHeHms pasHbl K, =K, =—1, Kz 4 =2, Toraa

(dbyHIaMeHTaIbHas CUCTeMa PEIICHNH JIMHEHHOTO OTHOPOIHOTO AudepeHIInanbHOTO YpaBHEHUS C
MOCTOSIHHBIMU K03(ppurimeHTamMu OyaeT UMeTh BUJL
BAPUAHTBI OTBETOB:
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1)y, =€, y,=e”*, y;=cos3x, Yy, =sin3x
2) y1 — e—x’ y2 — e—2x’ y3 — e3x’ y4 — e—3x

3) y, =€, y,=e”, y,;=cos3x, y,=-sin3x

X —-2X

) yy=e, Yy, =xe, yz=e”, y,=e

3AJIAHME 11.
Kopuu xapakrepucTudeckoro ypasHeHus paBubl K, =k, =5, K,, =5%i. Torma obmee penienue

JUHEHHOT0 OJHOPOJHOTO UG (HEPCHIMAIBLHOTO yYPaBHEHUS C MOCTOSHHBIMH KO3 GHUITUCHTAMH
OyJeT UMeTh BUJI:
‘ Otser | |

3AJJIAHHUE 12.

W3BectHa ¢yHIaMEHTaIbHAs CHUCTEMa PENICHHH OJHOPOJHOIO JMHEHHOro audQepeHnrnaibHOro
ypaBHeHus: Y, =1, Y,=X, Y,=x°. Torna 4acTHoe pelleHHE yPaBHEHHUs, YIOBJIETBOPSIOLIEE
HavyanpHbIM yesioBusM  Y(0) =2,  y'(0) =-1,

y"(0) =-2, pasno:

BAPUAHTBI OTBETOB:

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

3AJIAHUE 13.

DyHKIS y=Ce*+C,xe* sBmsercs  OOMMM peIICHHEM  JIHHEWHOrO OJHOPOIHOTO
nudGepeHIHaIbHOTO  ypaBHEHUsI C TOCTOSHHBIMH  KO3(dHIMeHTaMH, TOrI@  ero
XapaKTePUCTHIECKOE YPAaBHEHHUE HMEET BUJL

BAPUAHTbBI OTBETOB:

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

3AIAHHUE 14.
Oo6mee permenne quddepeHnuanTsaoro ypaBaeaus Y +4y' +3y =0 wumeer BUI

‘ Otser | |

3AJIAHHUE 15.
YacTHOMY  pELIEHUI0  JIMHEWHOTO  HEOAHOPOAHOro  Au¢¢epeHlnaTbHOr0  ypaBHEHUS
y"—3y'+2y=2x-1 1o Buay ero npaBoi 4aCTH COOTBETCTBYET (PYHKIHUs

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

3AJIAHHUE 16.
JlaHo nuHelHOoe HeoJHOPOoAHOE MU depeHIInaTbHOE YPaBHEHUE ¢ TOCTOSIHHBIMU KO3 PHUIIMEHTaMU

2y"+y'+2y =xe”sin 2x. 3anmucath BUJA  YAaCTHOTO pEIIEHUS C  HEONpeAeTICHHBIMU
KoabduLreHTaMu
‘ OTtser

3AJAHHME 17.
JlaHo nuHelHOe HEOAHOPOHOE AU( P epeHIInaTIbHOE YpaBHEHUE C TIOCTOSHHBIMU KO3 PUIIEHTaMU
y"+4y=2ctg2x. B kakoMm Buje cieayeT UCKaTh YaCTHOE PEIICHHWE HEOIHOPOTHOTO ypaBHEHHUSI

MCTOAOM BapHalluX MPOU3BOJIBHBIX ITOCTOSHHBIX ?
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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=é;+§?—3x+l 2) y=§;+§?—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 ycnoue Y(0) =1. Torma mepsie

TPH YICHA PA3JI0KEHUS €T0 PEIICHUS B CTCIICHHOM Pl 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 ,
Oowiee peuienue cucreMsl auddepeHInalbHbIX YPaBHEHUIH {y% Y>
y2 = 2y1 - yz
UMeeT BUJ
BAPUAHTBI OTBETOB:
y, =C.e” +C,e™, y, =C,e?+Ce ™,
1 2
: Yo = §C1e2x ~Ce”™ ) Y, = —%Cle‘zx ~-C,e¥
y, =C,e” +C,e¥, y, =C.e ™ +Ce¥,
3 4
: Y, = %CIEZX +Ce™ ) Y, = _§C1e2x +Ce™>.

4-p1ii cemecTp
TecToBO€ 3a1aHUe 110 TEOPUM BEPOSITHOCTEH U MaTeMAaTH4YeCKOl CTATUCTHKE

3AJIAHHUE 1

KomnndecTBo crioco6oB pacrpeneneHus TpeX MPU30BbIX MECT B OJMMITHA/IE 10 TEOPUH BEPOSTHOCTEH
cpenu 10 y9acTHUKOB paBHO

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

3AJIAHHUE 2

W3 ypHbl, B KOTOpOil HaxonsaTcss 6 Oenblx M 4 YepHBIX LIapa, U3BJIEKAOT 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.

3AJIAHME 3

B xpyr panuyca R OpoieHa Touka. Torjia BEpoSITHOCT TOTO, UTO OHA MONAJAET B 3aAIITPUXOBAHHYIO
o0J1acTh, paBHa
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BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.

3AJIAHUE 4

Hecosmectnble coositus A, B,C me 06pasyior nonuayio rpynmy coObITHil, eciid 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.

3AJIAHHUE 5
Bpocatot 2 monetsl. CoObiTus: A - Tep0d Ha epBoii MoHeTe, B- nudpa Ha BTOpOil MOHETE ABISIOTCA:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3AIAHHUE 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.

3AJAHUE 7

B nepBoii ypHe 6 GenbIX U 8 YepHBIX IIApOB, BO BTOPOM 7 OenbIx U 3 uepHbIX wmapa. M3 naynauy

‘]33}ITOI71 YpHBI BBIHYT 0/iMH 11ap. Torza BeposTHOCTh TOTO, YTO TOT HIAp OKaKETCs OeNbIM, paBHA |
OTtser

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

cobbrtuit B, u B,, o6pasyromux nomuyro rpymmy. M3Bectast Beposithocts P(B,) =2/3 u ycnosHble
BepositHoct Py (A)=1/3, B, (A)=2/5. Toraa BeposSTHOCTb COOBITHS A paBHa
BAPUAHTBI OTBETOB: 1)16/45 2) 28/45  3) 22/45  4) 17/45.

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

P 0,1 0,3 0,6
Torna eé QpyHKIMS pacrpe/eneHus BeposTHocTel (X) HWMEET BU/I

BAPUAHTBI OTBETOB:
0 npu x<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
1) Fox=1 npu 1< X 2) F(x) =12 npu 1<X
0,6 mnpu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
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0 npu X<1 0 npu X<1

1 l<x< 1 l<x<
3) F(x)= 01 npu 1<x<3 4) F(x) = 0, npu 1<x<3
04 npu 3<x<5 0,3 npu 3<x<5
1 npu  X>95 0,6 npu  X>5.
3AJIAHHUE 10

HemnpepriBHas ciydaiitHas BeJIMYHMHA 3a7aHa MHTETPAIbHON (QyHKITHEH
0 npu X <0,

pacnpenenenus Bepositiocteit. F(X)=<X*/9 npu 0<x<3,
1 npu  X>3.

Torna motHocTh BepostHocTel T (X) umeer Buj

‘ OtBer ‘
3AJIAHHME 11
['paduk mnotHoctu BepostHocTeit f (X) mokasan Ha pucyHke. Torna 3HaueHue a
f(x)
a
o‘ 2a X
paBHO

BAPUMAHTBI OTBETOB: 1)05 2)1 3)2  4)2.

3AJTAHME 12

JluckpeTHas cirydyaiiHasi BEIMYMHA 3a/[aHa 3aKOHOM PacIpe/iesIeHHsI BEPOSITHOCTEH
X 0 1 3
P 02 03 05

Torna e€ MaTeMaTHUECKOE OKUAAHUE U IUCTIEPCUsl PABHBI

| OtBer |

3AJIAHHME 13
BepositHocTs mosiBneHusi coObiTisi A B 30 HE3aBHCHMBIX MCIBITAHHIX, MTPOBOAUMBIX MO CXEMe
bepuymu, pasua 0,6. Torga nucnepcus yucia MOSBJICHUN 3TOTO COOBITHS paBHA

BAPUAHTBHI OTBETOB: 1) 024 2)18 3)7,2  4)12.

3AJIAHHUE 14

HenpepriBHast ciydaiiHasi BeIMurMHa pacnpenesneHa paBHoOMepHo Ha uHTepBaie (6, 10). Torna eé
MaTeMaTHYECKOe O’KUIAHHUE U TUCTIEPCHsI COOTBETCTBEHHO PABHBI

‘ Otser ‘

3AJJAHHUE 15

HenpepoiBHast ciywaiiHas BenmnunHa X TOJYMHEHA HOPMAJIbHOMY 3aKOHY pACHpPENCIICHUS C

MatematuueckuMm oxuaanueM M (X)=a=20. BepostHocTs €€ momananusi B unrepsan (20, 25)

‘paBHa 0,4. Tor)‘la BEpOSITHOCTH €€ momananust B uHTepBas (15, 20) paBHa |
OTtser

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

I
Torna oTHOCUTENbHAS YacTOTA BapHaHTBl X, =4 paBHa

‘ Otser |

3AJJAHUME 17
ITo BeIOOpKE 00beMa N =100 mocrpoeHa rucrorpamma 4acTorT.

on o »d TS

4 8 12 16 X

Torna 3HayeHHe a paBHO:
‘ Otser

3AJIAHME 18
W3BeCTHO CTATUCTUYECKOE pacIpeIe/iCHHE BHIOOPKU
X; 6 7 10 12 13

n. 5 6 8 7 4

Torna e€ BeiOOpouHas cpennss X, paBHa

‘ Otser | |
3ATAHHME 19
Jlana Be16opka o0bema N. Ecim ka1 3J1eMEHT BEIOOPKH YMEHBIIUTH B TP pa3a, TO BHIOOPOYHAs
cpennss X,
BAPUAHTBI OTBETOB: 1) He nu3meHutcs 2) ymeHbLIUTCA B 3 pa3a

3) yBenuuuted B 3 paza  4) yMeHbIINUTCA B 9 pas.
3AJIAHHME 20

Moga M u menuana M, BapHallMOHHOIO psijia
X 12 13 15 16 18 20

n. 4 9 18 14 11 5

I
PaBHEI
| OtBer |

3AJIAHHME 21
Bribopounas cpenHsis s JTaHHOTO CTaTUCTUYECKOTO pacrpeiesieHns BEIOOpKU
X; 2 4 ) 8 10

n. 4 7 14 8 7

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

3AJIAHUE 22
Haititu noBepuTeNnbHBIA HMHTEpBAI Ui OLEHKH € HaAeKHOCThIO ¥ =0,95 Heu3BecTHOro

MaTeMaTHYeCKOTr0 OXXKUIAHWS HOPMAJbHO paclpeieseHHOro IMpu3Haka X  TIeHepalbHOU
COBOKYITHOCTU X;, €CIM M3BECTHBI 00beM BbIOOpkH N =30, BeIOOpouHas cpeanss X, = 2500,
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CpelHEee KBaJPATUYECKOE OTKJIOHEHHE TI€HEpaIbHOM COBOKyNMHOCTH o =100, KBaHTWIb
HOpPMaJIbHOTO pacnpenaenenus t =2,58.

| OtBer | |

3AJIAHHUE 23
[Ipu mocTpoeHuun ypaBHEHHS JIMHEHHOU perpeccun Y Ha X | Y =ax+Db moayuyeHsl cienyromiue

pesynbratel: I, =0,5, o, =2, o, =11. Torna BbI0OpOUHBIA KO PUIMENT perpeccuu OyIeT paBeH
BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJTAHHME 24
Bri6opounoe ypaBHeHUe JIMHEHHOM perpeccun Y Ha X umeeT BuA: Y = 2X—3. Toraa BEIOOPOUHBIA

KO2(DPUITUEHT KOPPEIALUA MOXKET OBITh pPaBEH
BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJJAHHUE 25
Ecnu ocHoBHas runoresa umeet Bua H,: a=16, To KoHKypupyromei OyneTr runoresa:

BAPUAHTHI OTBETOB: 1) H,:a<16 2) H,: a<16
3) H:a=16 4) H;: a>14.

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

OLICHKA «YJIOBJIETBOPUTEIBLHO» - 3a HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OIICHKA «HEYJIOBJIETBOPUTEIBLHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

KommuiekT Bonpocos (YO)
(nast ouenkn kommnerenun OIK-1)

JMHEUHAS 1 BEKTOPHAS AJITEBPA

Matpu1ibl, TUIIBI MATPHLL.

Omneparuu ¢ MaTpUIlaMH, KX CBOMCTBA.

YMHOXEHUE IPIMOYTOJIBHBIX MATPHIL.

MatpuyHas ¢popma 3alIUCH CUCTEMBI TUHEHHBIX aareOpanyecKux ypaBHEHHH.

Onpenenurenu U UX CBONCTBA.

[Tonstue onpenenuresnss. MUHOPHI U anredpanyecKkue J0NOTHEHUS.

CucTeMbl TMHEWHBIX alNreOpandyecKux ypaBHEHHM, OCHOBHbIE TOHATHUS U ONPEIEICHNUS.

[IpaBuno Kpamepa penienust cucteM JTMHENHBIX YpPaBHEHU.

OOparHas MaTpHLa U €€ BEIYUCICHHE. Y CJIOBHUE CYIIIECTBOBAHUS 00OPAaTHOW MaTpHIIbI.

10 Pemenue cucrem IMHENHBIX anreOpandyeckux ypaBHEHUI METOA0M OOpaTHON MaTpHUIIbI.

11. Metopn "aycca pemienus cucteM JTMHEHHBIX YpaBHEHUH.

12. Perenne mpou3BOJIBHBIX CHCTEM JIMHEWHBIX ypaBHEHUH MeTonoM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemu.

14. OnHopoaHbIE cHUCTEMBl JIMHEWHBIX ypaBHeHUIl. Kputepuil cyiiecTBoBaHHS HETPUBHUAIBHBIX
peLICHU.

15. TlonsiTue BeKTOpa U JIMHEHHBIE ONepallui HaJl BEKTOpPaMH, CBOMCTBA ONepalui.

16. JIuneitHast KOMOWHAIUS BEKTOPOB.

17. JIuneitHast HE3aBUCUMOCTbh U JIMHEIHAsl 3aBUCUMOCTbh T'€OMETPUUYECKUX BEKTOpoB. Kpurepuit

JIMHENHOM 3aBUCUMOCTH.

CoNoR~WNE
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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 OpTOrOHATBLHOCTH, 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 KOHEUHOT'O IIpeJiesia YNCIOBOU Mocie0BaTeIbHOCTH (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.

beckoHeyHO Masble BETMYMHBI. JKBHBAJICHTHBIE OECKOHEYHO MaJlble M UX MCIIOJIb30BAaHHUE TPH
BBIUUCIICHUHM ITpeIesioB. Talmuia SKBUBATIEHTHBIX OECKOHEYHO MaJlbIX.

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

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

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

CBs13b MEXY CyIIECTBOBAHUEM IIPOM3BOJHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMH
B TOH 7K€ TOYKE.

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

[TpousBoaHas GyHKIMH, 3aJaHHOU HESBHO.

JuddepenurpoBanue ca0xKHOH MOKa3aTeIbHONU QYHKINU.

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 MOCTPOCHHUS U UCCIIeJOBaHUsI rpaduKa PyHKIHH.
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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, HeornpeaeIeHHbIN nHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.
3amMeHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEONPEIETICHHOM UHTETpase.
WuTerpupoBaHne ¢ MOMOIIBIO MOABEACHUS 0T 3HaK quddepeHmmana.
WuTerpupoBanue paliMoOHAIbHBIX JPOOCH.

WHTerpupoBanue 1o 4acTsIM U 3aMEHa IEPEMEHHO B OIIPE/IeJIEHHOM UHTETpajle.
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.

Brruucnenue monaay KpUBOJIMHEMHOTO CEKTOPA B MOJISPHBIX KOOPAUHATAX.

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, KpuBO/IMHEHbIE, IOBEPXHOCTHbIC HHTErPaJibl,

JIBOMIHOM MHTETpAaI, OIIPENEICHUE U CBONCTBA.

IIpaBuna BbIUKCIEHNS TBOWHOTIO HHTErPAJIa.

HexoTtopsle nmpuioxeHus ABOWHOTO HHTErpaia (K BBIYMCICHUIO TUIOIIAJIeH, 00beMOB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB NHEPLINU, KOOPJANHAT LIEHTPA 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 UHTETPa IIEPBOrO TUIIA.

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.
Crenennsie 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 ¥ YaCTHOIO WHTErpajoB.

[TocranoBka 3agaun Komm st auddepeHnnanbHoro ypaBHeHHS IEPBOTO MOPSIKA.

Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTH pelieHHs s TudepeHMaIbHOr0 YpaBHEHUS

IIEPBOIO MOPSAIKA.

['eomeTpuueckmii cMbICIT 00LIEr0 HHTErpajga OOBIKHOBEHHOI'O [I.y. IEPBOIO MOPSIKA.

Juddepennnanpaple ypaBHEHHs MEPBOTO TOPSIKAa C pa3felNeHHBIMH W Pa3eIONIIMHUCS

NIEPEMEHHBIMH.

Jluneitnble uddepeHIManbHbIE  ypaBHEHUS IE€PBOrO MOPSIKA. Meron Bapuanuu

IIPOU3BOJILHON IIOCTOSTHHOM.

Huddepenunanbabie ypaBHeHUs N-T0O nopsaaka. OCHOBHbIE MOHITHS: (POPMBI 3aIMCH, MOHSATHS

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 oOwmero pemeHus OOBIKHOBEHHOIO JIMHEHHOro OJIHOPOJHOTO

b depeHIMaTBEHOT0 YpaBHEHHsI N-T0 MOpPsAKa.

Jlunelinple onHOpPONAHBIE IU((dEepeHIHaTbHbIe 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 — KOX(@HUIMEHTAaMH B  3aBUCUMOCTH OT BHJa KOpHEH

XapaKTepUCTUUECKOI0 ypaBHEHHUSI.

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

peleHusl.

Pemenne nuHENHHBIX HEOJHOPOAHBIX JU(PQPEpEeHIHATbHBIX  YPAaBHEHMH C MOCTOSHHBIMU

kod¢pumenTamu. MeTto moadopa 4acTHOTO PelIeHus AJIsl IPaBbIX yacTei Buja
f(x)=P,(x)e™, f(x)=M cosSx+ Nsin gx,
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16.

17.
18.

=

ok~

~No

10

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

24,

25.

=

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 3a/1a4y Ha COOCTBEHHbIE 3HAYCHHUS.
Cuctemsl muddepeHraabHbpIX ypaBHeHUH. [lonsaTre HOpManbHO# cucteMsbl. [lonsaTus o6ero
U 4aCTHOIO peleHui cuctembl. Teopema o mnpuBeneHUH TU(HEPEeHINATIBLHOIO ypaBHEHUS N-
ro NOpsAAKa K HOpMaJIbHOU cucTeMe. MeToa UCKITHOYEHUST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEH

Bunbl ciyualiHbIX COOBITHH.

Kraccuueckoe u cTaTucTUYECKOE OMPEEIICHUs BEPOSATHOCTH TMOSBICHHS cOObITHS. OCHOBHBIE
(bopMyIIbl KOMOMHATOPUKHU.

[IpuHUKIT CTATUCTUYECKON YCTOMYMBOCTH OTHOCUTEIBHBIX 4aCTOT. CBS3b U Pa3Indue MEXAY
KJIACCUYECKHUM M CTATHCTUYECKUM OIPEIEICHUSAMU BEPOSTHOCTH.

['eomeTpuueckoe onpenenenue BeposaTHocTu. 3anada broddona.

Anrebpa coObituif. I[loHATHS CyMMBI W TpPOHM3BEACHHUS COOBITUH, WX  IeOMEeTpUYecKas
unTeprpetanus. OCHOBHbBIE 3aKOHBI aIreOpbl COOBITHI.

Teopema cnokeHust BEpOATHOCTEN Il HECOBMECTHBIX cOObITHI. ClleICTBUS U3 HEE.

Teopema cioxeHUs1 BEpOATHOCTEN 1JI1 COBMECTHBIX COOBITHIA.

TeopemMa yMHOKEHHUSI BEPOSITHOCTEHM JUIsl 3aBUCHMBIX W HE3aBHCHUMBIX  CcOObITHHl. [loHsTHE
YCJIIOBHOW BEPOSITHOCTH.

TeopeMa 0 BEpOATHOCTH MOSBIICHUS XOTsI ObI OJTHOTO COOBITHSI.

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

®opmyna bepnyim.
JlokanbHas 1 MHTErpajgbHas 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 MHTErpaJbHOW (YHKUHMEH paclpelesieHus 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 HauBepOSITHENIIIEE YUCIIA TOSBICHUN COOBITHS IPU OMHOMUATIBHOM pacIpe/leIeHUH.
3axoH pacnpeznenenus [lyaccona.
PaBHOMEPHBIN 3aKOH pacIpenesIeHUs BEPOSATHOCTEN.
ITOKA3aTEeNbHBIA 3aKOH PACIIPEECIICHUS BEPOSITHOCTEH.
HopmainbHblli 3aK0H paclpeesieHust BEPOATHOCTEN. BepoATHOCTh IOnaaaHus HOPMAaJIbHO
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 IOHATHSA MATEMAaTUUYECKON CTATUCTUKY (BapUallMOHHBIHN Psil, 4ACTOTa, OTHOCUTEIbHAS

4acTOTa, CTATUCTUYECKOE pacIpeieIeHue BHIOOPKH).

OMmupuueckas pyHKIUS pacrpeaeneHus: BBIOOPKH U €€ CBOWCTBA.

ITonuroH 4acToT ¥ IOJIUTOH OTHOCUTENBHBIX 4aCTOT.

I'ucTorpamma 4acToT ¥ OTHOCUTEIBHBIX YaCTOT.

Toueunsle OIIeHKH apaMeTpoB pacnpeneieHus. TpeOoBaHUs K OLIEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYMBOCTH BRIOOPOUHBIX CPETHUX.

Bri6opouHnas 1 ucnpaBieHHas AUCIEPCUH.

10 WNHTtepBanpHble OLEHKHU. /[0BEpUTENbHBIA MHTEpPBAN U JOBEPUTENIbHASI BEPOATHOCTh. lloHsaTHE
TOYHOCTHU OLICHKH.

11. TlocTpoeHue MOBEpUTEIHLHOTO WHTEpBajia AJsl OLIGHKH IeHEpaJbHOW CpelHed MpU U3BECTHOM
CpPEIHEM KBaJIpaTU4ECKOM OTKIIOHCHHH.

12. TlocTpoeHue 1OBepUTEIHHOIO HHTEPBAJA JIJIsl OEHKU T'eHepaibHOM cpe/iHel py He- U3BECTHOM
CpeIHEeM KBaapaTudecKoM oTkiIoHeHnu. 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. Kpurepuit ){2 [Inpcona.

16. KoppensiimoHHast U perpeccuoHHasi 3aBUCUMOCTH.

17. YpaBHeHue BBIOOPOUHOM peErpeccu.

18. Bri6opouHbIii KOAhOHUIIMEHT pEerpecCruH.

19. Be1bopounsiii k03P PUIUEHT KOPPEISAIIUH.

20. CBs13b MEXTy BEIOOPOYHBIMU KOA(DPHUITUEHTAMU PETPECCUU KOPPEIISALIUH.

KomMiuiekT 3aqannii 11l BHITIOJTHEHUS
pacueTrHo-rpaduveckux pador (PI'P)

(nast ouenku komnerenun OIIK-1)

110 JUCHUIIIIMHE Briciias MmaTemMaTuka
(HaMMeHOBaHHE AUCIUILIHHBI)

Ilo anredpe
PI'P Ne 1, yacts 1
-11 0 2 0 2
3apanue Nel. /lanbr matpuet A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts neiicteus: A? +8BT .
3amanne Ne2. [Tpoo/KuTh JaHHOE MaTpuuHOe paBeHcTBo (2A+3B)? —4A? —6AB =...

Y IIPOBEPUTH €T0 I MaTpUll A U B 13 mepBOro  3aJaHus.
3aganue Ne3. Boruuciauth onpenenuTesb ABYMs CIIOCO0aMHU: pa3ioKeHHEM IO IEPBOI CTpOKe U
pas3I0oKEeHUEM 110 IEPBOMY CTOJIOLLY.

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

3aganue No5. Pemnts matpuunoe ypaBaenne AXB =C (maittu X). Cnenats npoBepky.
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e el

3aznanue Ne6. Haiitu panr maTpuisl.

S

1 -1 2 3

0 4 3

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

PI'P Ne 1, yacth 2
3aganue Nel. Pemuts cuctemy MerosiomM Kpamepa. Cnenatb mpoBepKy.
X, +4X, =X, =2
2X +2X, +3X, =7
3X, +6X, —2X%; =1
3aganue No2. Pemuth cuctemy u3 Nel MeTooM 00paTHON MaTpHILBI.
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, —2X, =1
S5X, +4x, + 4x,=11
3aganue NoS. Pemuth olHOpOHYIO cucteMy mMeTosioM ["aycca. Haiitu obmiee pemenne u OCP.
2X, +6X, —9%, —9x, =0
4%, —5%;+x,=0
3% +3X, —7X;—4%,=0"
X, —3X, + 2%, +5X, =0

PI'P Nel, yactp 3
3anmanue Nel. [Tokasare, 4To BEeKTOpel M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3I0KHUTH

BekTOp a@ mo stomy Gasucy: M= (1, —-1,2),n=(2,0,3), p=(-2,-11),a=(5—4,13).
3ajanue Ne2. Jlauwl BekTopsl M u N . BBISCHUTH — KOJUIMHEAPHBI JIX BEKTOPHI @ U b .
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—-m.
N
3ananme Ne3. Haiirn | &, ecnn |M|=6+/2,|0]=2, (M,N) =135, a=6n-m.
3amanue Ned. Jlan A ABC . Haiitru £ B, ecorm A(1;-1;2), B(3;3;2),C(7;1;2).

3aganue Ne5. Ilpu kakux "X BeKTOphl & M D mepneHauKynspHb?
a=(x;1;-4),b =(x-3;12; x).

3ananue Ne6. Haiitu niomasns napajmieaorpaMma, HOCTPOEHHOTO Ha BeKTopax a u D .

_ A V4
a=2m-5n,b=m+n,|m|=12,|n|=3, (M, ﬁ)=g.

3amanue Ne7. Haittu mnomanp tpeyroisauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue Ne8. Jlanwl Bektopsl a, b, C . BBIACHUTH — KOMIUIAHAPHEI M BEKTOPLL. ECIIM BEKTOPBI He

KOMILJIaHAapHBbI, TO HaWTH 00BEM napajjiejicnmIic1a, HOCTPOCHHOI'O Ha BEKTOpax g, b y Cu

OTpeICNUTh — KaKyl0 TPOWKY OHH 00pa3yIoT.
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a(l;-1;5),b(2;4;-2),c(3;0:1).

PI'P Ne 1, yactp 4
3aganue Nel. TIpsimast |, mpoxoaut uepe3 Touky A mapamiensHo Bekropy . [lpsmas |,

MIPOXOAUT uepe3 Touky B meprenaukymnspHo Bektopy N . HaiiTu TOUKY nepeceueHust MpsiMbIX U
yron mexay Humu, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).
3aganne Ne2. Jlana npsimast |, . Ilpsimast |, mpoxomut gepes Toukn A u B . Haiitu paccrosinue ot
ToukH nepecedeHnst npsambix |, u |, mo npsmoit |,
1, {;‘:;fif A(4:0),B(7:3), 1,:9x-12y+2=0.
3amanue Ne3. Haiitu paccrosiuue ot toukn M 1o mimockoctu @ , npoxofsiieii yepes Touky A
nepreHauKyisipHo Bexkropy N, ecmu M (0; 1;7), A(2;-1;4), N (6; 22;-3).
3aganue Ne4. HaiiTu yroi MeXIy INIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOSAIICH Yepe3 TOUKU
ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3anucaTh KAHOHHYECKHE YPAaBHEHUS MPSIMOM, 3aJaHHON OOIIMMH YPaBHEHUSIMH.
X+2y—-9z2-10=0;

{3x+4y+82 —-24=0,

3ajanue Ne6. Haiitu Touky nepecedenus npsamoii | u miockoctd @ | yron Mexay HEMH.

I:XLZ:X:Z—_l; a:X+2y-32-12=0.
3 4 -2

3aganne Ne7. Ilpsimast |, mpoxomut uepes touku A u B. Ilpsmas |, mpoxoaur yepes Trouxy M
TEPICHANKYIISPHO IOCKOCTH ¢ . Haiiti yrom mexay mpsimbimu |, 1 |, 1 BeIsICHUTB — nexkar

OHH B OI[HOﬁ IJIOCKOCTH HJIM CKPCIIUBAOTCA.

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’

3azmanue Nel. Jlng naHHOW KpUBOM VT + o =1 yka3arb (OKYCBI, IKCIIEHTPUCUTET,

TpeKTpUCHL. I10CTpOUTh KpHUBYIO, H300pa3uTh (POKYCHI, TUPEKTPHCHI.
3ananue Ne2. TlpuBectu ypaBHenue kpuBoii 9x* —25y° —18x+200y —616 =0 x

KaHOHMYECKOMY BHU]ly U IIOCTPOUTH KPUBYIO.
PT'P Ne6
3amanue Nel. Jlns nuHeitHOro oneparopa A 3agaHbl 00pa3sl 6a3ucHbIX 21eMeHTOB A€, AE,, A€,

. 3anucate MaTpuny oneparopa 4 B Oazuce €, €,, €, u HaliTh 0Opa3
ayieMeHTa X .
Ae =7¢e,+3¢e,-2¢e,, Ae,=¢e, —¢€,+4e,, Ae,=2¢e +2¢,+3¢,,
X=2¢, —4¢,+¢€,.
3aymanue No2. Haiitu coOCTBEHHBIC 3HaYSHHS 1 COOCTBEHHBIE BEKTOPBI TMHEHHOTO OrepaTopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0asuce MaTpulieid A = 7 o]

ITo unTerpanam
Heonpenenennslii mHTErpas
HaiiTu mHTErpasbI.
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dx

\/tg_x+3 sin2x dx 5x+1 005(2_5\/;)
-[ cos? X 'Icos3xdx 3'12x\/ﬁ 4"[«/x +2X+7 5-[ 2Jx

6. _[ (1-3x)cos5xdx 7. jarcth\/_dX 8. je‘xc055xdx 9. jx In(x+3)dx 10. J'

[(2=x)In¥/xdx

I 4
cos(In3x + )dx 1
2X

12. I(x2+3x—1)35xdx 13. Istinzgdx 14. j(8x—3)cos§dx 15. j(ﬁ—Sx)sinxdx

—4x% +13x

-1)(x-2)

dx 22. jsin42xcos32xdx 23. .[sinzxcosz?,xdx 24.

rctg 2 smx+cosx
arctg2x + x 1sj )

16. [(x-1)°In* (x—1)dx 17j T 1

dx 19. j
(cosx— smx)

IZXS_6XZ+7X_4dx 1 J-x3+2x2+2x+1
(x+1)(x-2)° ' (x2+1)(x2+x+2)

dx

dx 25. j

dx
Yx+4-5

OmnpeneseHHbIN HHTErPaJ
. Haiitu mutomanp ¢urypsl, orpaHn4eHHoN rpadukamMu QyHKIIH.
2. Haiitu mmomanp GUrypbl, OrpaHUYeHHON JTMHUSAMHE, 3aJaHHBIMHA YPAaBHEHUSMH B TIOJISIPHBIX
KOOpJUHATaX.
3. Haiiti o0beM Temna, oOpazoBaHHOTO BpamieHueM Guryp. J{1s HedeTHBIX BApUAHTOB —
OTHOCUTENBHO OcH 0X, JUIsl YETHBIX BAPUAHTOB — OTHOCUTENIBHO ocu 0.
4. BbIYMCIUTD AJIMHBI JYT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSMH B MPSIMOYTOJILHON cHCTEMe KOOpAMHAT,
0) 3aJaHHBIX YpaBHEHHUSIMH B MOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BApUAHTOB,
YpaBHEHUSIMU B TapaMeTpHUecKoi (hopMe — /1711 HEUETHBIX BapUAHTOB.
5. BBIUUCTUTH MIJIOMIAIN IOBEPXHOCTH, 00pa30BaHHON MPH BpalieH!uH BOKPYT ocu 0X KpHBOH.
6. BeIuMCIUTH HECOOCTBEHHBIE MHTETPANIbI UM YCTAHOBUTH UX PACXOAUMOCTb.
VYcnoBus 3ama4y

1) y=x*/2, y=1/(1+x%) 2) r=siny 3) x* =2y, y=[X
4a) y=¢*, 0<x<In5 46) r=3(1—sin(p) —7l2<p<-n16

-

1
[xIn? xdx

S
){(2x 1)\/_ 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. BpraucnuTh 00beM TeNa, OTPAaHHYEHHOTO MTOBEPXHOCTSIMH X%+ y2 =4x, z=X, 7=3X

3. BI)I‘-II/ICJ'II/ITI) MCXAHUYCCKUC XapaKTepI/ICTI/IKI/I IIJTACTUHBI - YCJ'IOBI/U{, 3aar01IIue HJ'IaCTI/IHy:
AABC, A(0:0), B(~=3,0), C(0;1) Haiitu X, ..

ITo 00bIKHOBEeHHBIM 1M PepeHIHATBHBIM YPABHEHUAM
2
1. HapucoBaTh HHTErpaIbHYIO KPHBYIO ypaBHEHHS ) = X~ — ), NPOXOSAILYIO

yepe3 Touky M(2;3/2).Peminth ypaBHEHUE METOJIOM HU30KJIUH.
Pemute ypaBHeHUS:
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N

10.
11.
12.

13.

14

15

16.
17.

18.

1.

. 4+ yidx—ydy = x*ydy,

2
2ﬂ=y—2+8—y+8,
dx x X
dy _3x+2y+1

dx X+1
xey2dx+(xzyey2 +tgy)dy =0.

Pemnth 3amaun Komm aj1s1 ypaBHEHUI:

dy 2 3y

— = 1)=1,

dx x* x yd)

4y'+x°y = (x® +8)e y?, y(0)=1.

"

” 1
+xy"=—.

Jx

. Pemmts 3amauy Komm:  y” =18sin’ ycosy, y@) = %, y'(1) =3.

. Pemmuts ypasnenue: X’y

Penmuts YpaBHCHHU:
y’ll!+ylll:x1
y"+5y"+7y'+3y =(16x+20)e*,

y" + 25y = 2c0s5x —sin 5x + >,

"-3y'+2y= :
Y yrey (3+e™)

. Pemuth kpaeByro 3amauy: Yy’ +2y +5y=-3sin2x, y(0)=1, y(%j =0.

. Haiitu coOcTBeHHbBIC 3HaUeHUsI A U COOCTBEHHBbIC GYHKIIMU Y 3ajauu:
y'+22y=0, y(0)=0, y(b)=y(b).

Pemnts ypaBHEHUs:

X2y" +2xy’' =6y =xInx,
y'—xy'—4y=0.
Pemnts cuctemsl ypaBHEHUN:
21 _ "y — r_ _ H
{x'z +5xz+4y =0, L0, {z! y—12, 20. {y’ 4y -3z +sinx,
y' =1z y'=z-y. 72'=2y—27—-COSX.

ITo Teopun BeposiTHOCTEH

VY coopmmka umerores 10 geraneid, Maio OTAUYAONIUXCS 110 BHEITHEMY BHay. M3 HUX 6 fneTanei
IIEpBOro copTa, a 4 — BToporo. KakoBa BEpOSTHOCTb TOI0, UTO CPEIM B3ATHIX HayJady 5 neraneu
3 OKaxyTCs MepBOro copra?

B ypHe 7 uepHBIX mIapOB U 5 KEJITHIX 1IapoB. HaliTh BEPOATHOCTH TOTO, YTO CPEAM Hayaady
U3BJICYEHHBIX 4-X MIAPOB OKa)KkeTcs Oosee 2-X KENThIX.

. BeposatHocTh 0TKa3a KaXI0ro M3 HE3aBUCHUMO PaOOTAIOLIMX AJIEMEHTOB JIEKTPUUECKOH Ienu
pasaa P =0,05. Haiitu BepostHOCTS Ge30TKA3HOM PAaGOTHI HIEKTPUIECKOI IIETIH.
— —
—
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Ha nByx craHkax oOpaOaThIBAalOTCSl OJJHOTHUIIHBIC JIeTajdd. BEposSTHOCTb M3rOTOBJICHHS CTaHAAPTHOW
JeTaJIH JIJIS TIepBOTO cTanka pasHa 0,96, a st Broporo cranka - 0,92. Jletaim CKIaABIBAIOTCS B OJJHOM
MecTe, MPUYEM TMEpPBBHIA CTAaHOK H3TOTaBIMBacT B 1,5 paza MeHble naeraneii, 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 6e30TKa3HOM paboThl Kaxaoro u3 700 He3aBUCMMO padOTaONUX 3JIEMEHTOB
HEKOTOpOro ycrpoiictBa paBHa 0,85. HailTu BEpOSITHOCTh TOTO, YTO BBIMIYT U3 CTpost oT 80 10
120 snementoB; poBHO 100 351eMEHTOB.
Y CTpoiCTBO COCTOUT U3 4-X 3JIEMEHTOB, padOTAIOIIUX HE3aBUCUMO JIPYT OT Apyra. BeposaTHocTb
HA/IeKHON PabOThI KaXAOro 3JeMeHTa B oxHOM wuchbelTaHuM paBHa 0,9. CocTtaBUTh 3aKOH
pacnpezeneHus JUCKPETHOM cllydailHOM BeIMurHbl 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

HaifTu cpeatiee KBagpaTHieckoe oTkionenue semunnsl Z = 2X 2 —3Y .

YeTpoiicTBO COCTOUT U3 4-X HE3aBUCHUMO PabOTAIOIIUX OJHOTHUITHBIX 3JIEMEHTOB. BeposiTHOCTH
HaJEeKHON paboThl Kaxaoro nemMenra pasHa 0,995. HaliTu BeposTHOCTH TOTO, YTO PabOTAIOT
HE MEHee TPeX 3JIEMEHTOB.

10. Cnyyaiinas BennurHa X 3aJaHa INIOTHOCTHIO BEPOSITHOCTEH:

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

Haiftu kosddunment "a", uHTErpaibHyro (YHKIMIO pacHpeeneHHs

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

HOpPMaJIbHOMY 3aKoHy ¢ mapametrpamu: d =20 cM, 0 =1,1 cm. Haiitu BeposSTHOCTH TOTO, UTO
JUTMHA JeTanu 3akimodeHa mMexay 19 cm u 21,1 cm. Kakoe oTkiioHEeHWEe NIUHBI JeTaau OT d
MOKHO TapaHTHpoBaTh C BeposiTHocThio 0,9; 0,99? B kakux mnpeaenax OyIyT Jexarb
MIPAKTUYECKH BCE pa3Mephl Jerajeit ?

Ilo MaTeMaTHYeCKOH CTATHCTHKE

Jlnist KaxJ10ro BapuaHTa Tpedyercs:
[MpencTaBuTh OMBITHBIC JaHHBIC B CTPYNMITUPOBAHHOM BHUJE, pa30MB Ha K PaBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.
Haiit sMmmupraeckyro GpyHKIHIO pacTipe/ie]IeHns ¥ IOCTPOUTH €€ TpaduK.
[TocTpoUTH MOJUTOH U TUCTOIPAMMY OTHOCHUTEJIBHBIX YacTOT.
BBUuCIATE METOIOM TPOHM3BENICHUI UYMCIIOBBIE XapPaKTEPUCTUKH BBHIOOPKH: BBIOOPOYHYIO
CpPEeIHIO0, BEBIOOPOYHYIO M MCTIPABJICHHYIO JTUCIIEPCHH, BBIOOPOYHOE CpelHee KBaJIpaTHUeCcKOe
OTKJIOHEHHE, KO3 (HUILIMEHTHl aCHMMETPUH U SKCIlecca.
Haiitu TOYeuyHBle OIIEHKM MapaMeTpOB HOPMAJIBHOTO 3aKOHA paclpelesieHUs] U MIIOTHOCTb
BepositHocTei f(X).
[IpoBepuTh, cornacyercs JM NpUHUMaeMas TMIIOT€3a O HOPMAaJbHOM  paclpeleIeHuu
TCHEPaTbHOH  COBOKYITHOCTH C OMIIMPUYECKAM pacHpeleliCHHeM BBIOOPKH, WCIIONIB3YS
kputepun [Tupcona u Konmoroposa (mipu ypoBssix 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
MEXTYTOPOIHBIX MApIIPyTaX MPEICTABICHBI B BUIC BAPUAIIMOHHOTO psijia B TAOIHIIE

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 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HEPCryIApHO B TCUYHCHHUEC CEMECTpPa
OpeaAcCTaBJiAl pCUICHUA 3a7lad, BBIIIOJIHMWII 3aaHUsI HE ITOJIHOCTBIO WK BOO6H.[€ HC IIPCACTAaBJIAI

paboThI

npenoaaBaTeIs.

Ha [POBEPKY,

JOIMYCKACT CYHMCCTBCHHBIC HCTOYHOCTH B OTBETAaX Ha BOIIPOCHI
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