[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OUO: Makcuios Arerce iR CTEPCTBO HAYKH U BBICIIETO OBPA3OBAHMS

[lomKHOCT: OMPEKTOP AenapTdMeHTa N0 00Pa30BATE/IbHON NOUTUKE.,

[ata nognucanus: 21.10.2023 13:00:20 POCCI/II/IPKOI‘/‘I QE}IEPAHI/II/I

Yhukanbhblii nporp@eAEPANFHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
8db180d1a3f02ac9e60521a5672742735¢18b1d6 BhICINEr0 0GPA30BAHNS

«MOCKOBCKUI ITOJIMTEXHUYECKWI YHUBEPCUTET»

OBPAZ
# \»(',V;\D\QHN‘,OOBA
\ QQ, ABL( /] 797

te;g m 3 ~0eHym

PABOYAS ITPOT'PAMMA IMCIUAIIVINHBI
«BpIcHIag MaTeMaTHKa»

Hanpasnenue noarotoBku
15.03.01 «MamuHocTpoeHue»

[Tpodunb noaroToBKU
«MamuHbI U TEXHOJIOTUH BbICOKO3((PeKTUBHBIX IPOLECCOB 00PA0OTKH

KBanudukanus (cTernenb) BHITyCKHUKA:
bakanasp

®opma oOyueHus
Ounast

Mocksa 2021 r.



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;

- pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K HHIYKTUBHOMY U JEIyKTUBHOMY
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  COOTBETCTBUH  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.

Jucuummaa «BpIcmas MaTeMaTHKa»  B3aUMOCBS3aHa  JIOTUYECKH 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 MAIIMHOCTPOUTEIILHBIM IIPOU3BOJICTBOM;

B sapuamuenoii wacmu.

- OCHOBBI TCOPHH PE3aHMS, CTAHKHA U HHCTPYMEHT;

- METPOJIOTHYECKOE 00CCIICUCHHE KaueCTBA MPOIYKITUH;

- CTaHJAPTHU3AINS U CePTUHUKAIIS TIPOU3BOJICTBA HOBOH TIPOTYKITUH;



B oucyunnunax no evib6opy cmyoenma:

- HaJIe)KHOCTh U TUATHOCTHKA TEXHOJIIOTUYECKUX CHUCTEM;

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

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

B pesynbrate OCBOEHUS AMCHMIUIMHBI Yy oOydaromuxcs (opmMupyroTcs
CJIEIYIOIME KOMIETCHIIMN U JOJDKHBI OBITh JIOCTUTHYTBI CJIEAYIOIIUE 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 MPOLYKIIHH
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 CPEACTBaMU
TEOPETUYECKOTO U
AKCIEPUMEHTAIILHOTO UCCIIET0BAHMS
IIPOLIECCOB MTPOU3BOACTBA IPOAYKLINN
MalIMHOCTPOECHHUS.

4. CTpyKTypa M coJep:KaHue TUCHUNIUHBI

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

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

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

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

Bropoii cemecTp: nekiuu —2 yaca B Heento (36 4acoB), MPaKTUUECKUE 3aHATHS
— 2 yaca B Hezemo (36 yacoB), popma KOHTPOJIS — DK3aMEH.

Tpernii cemectp: nekuuu — 1 yac B Hepento (18 yacoB), mpakTUYeCKKe 3aHITUS
— 1 gac B Hepento (18 yacoB), hopma KOHTPOJIS — 3aYeT.

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

CtpykTypa U cojiep’kaHue AUCIUIUIMHBI «Bhicias MaTeMaTrnka) Mo CpoKaMm H
BUJaM paboThl oTpakensl B [Ipunoxenun 1.



Coaep:xanue pa3ie0B IUCHHUILIMHBI
IlepBrlii cemecTp

Beeoenue

[Ipeamer, 3agaun U coAep:KaHHE AMCHUIUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHS
mucuuIuinHbl. CTpYKTypa Kypca, €ro MECTO M pOJib B MOATOTOBKE CIIEUAIUCTA, CBSI3b
C APYTUMHU TUCIUIUIMHAMMU.

Paznen 1. DiemMeHTHI JIMHEHHON aJredpbl

Tema 1.1. Matpuilbl 1 ONPEACTUTENH.

[Tonsitue marpuiisl. Buasl matpuu. JleiictBust Hag maTputiamu. Onepaiiuyd Hajl
MaTpULaMHU U UX CBoMcTBAa. OmNpenennuTenn, uX CBOMCTBA U BbluucieHus. [lonsaTus
MHUHOpA U alIre0panveckoro JA0MoJHeHus. Pa3noxeHue onpeaenuTens mno dJIeMeHTaM
CTPOKH WJIM cTOJNIOIA. Beruncnenue onpenenureneil pa3auyHoro nopsaKa.

Tema 1.2. OOpaTHas maTpuia.

OOpartHass MaTpuua MW QITOPUTM €€  BBIYMCICHHA. DJIEMEHTApPHBIE
npeoOpa3zoBanus Marpull. [lpuBeneHue MaTpuibl K JIHArOHAIBHOMY WM
TpaneueBUIHOMY BuAy. MaTpuuHas QopMa 3amucud CUCTEMBbI JIMHEWHBIX
anreOpandyecKkux ypaBHEHUN. PaHT MaTpuULIbL.

Tema 1.3. Pemienne cucreM TUHEHHBIX alreOpandeckux ypaBHEHU.

Cucrembl JMHEMHBIX aIreOpandecKuX YypaBHEHHWI, OCHOBHBIE IOHATHSA
peLIeHNs], COBMECTHOCTH U HECOBMECTHOCTH CHUCTEMBI. PelieHne cucreM JIMHEUMHBIX
ypaBHeHuil metogoM Kpamepa, meTonom obOpaTHOW MmaTpulel, MeTogoM ['aycca.
IIpoBepka npaBuibHOCTH pemeHui. Teopema Kponekepa — Kamemnu. Pemienue
IIPOU3BOJIBHBIX CUCTEM JIMHEMHBIX ypaBHeHUW MeronoM l'aycca. Pemenue
OJHOPOJIHBIX CUCTEM JIMHENHBIX YPABHEHUM.

Pa3zgea 2. JjeMeHTBbI BEKTOPHOI aaredpbl

Tema 2.1. JIuneliHble onepauuy HaJ BEKTOpaMH, MX CBOMCTBA. JIMHelHbIE
KOMOMHaIMK BEKTOPOB. JIMHEHas 3aBUCUMOCTh U HE3aBUCUMOCThH BEKTOpPOB. bazuc
CUCTEMBbI BEKTOpOB. Pa3znoxeHnue BekTopa no 0asucy.

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

Tema 2.3. Jluneiinbie mnpoctpaHcTBa. basuc. IlpeoOpasoBanue MaTpullbl
JMHEWHOTO omepaTopa Mpu nepexojie ot 6asuca k 6a3ucy. CoOCTBEHHbIE 3HAYEHUS U
COOCTBEHHBIE BEKTOPHI MaTPUIIBL.

Pasnen 3. KoMmiuiekcHbIe YncJIa 1 MHOTOYJICHBI

MHOX€eCTBO KOMIUIEKCHBIX 4ucel. POpMbl 3alMCH KOMIUIEKCHBIX YHCEIL.
Onepauun HaJx KOMIUIEKCHbIMU unciamu. @opmyna MyaBpa. Pasnoxenue
MHOTOYJICHA Ha MHOKUTEIM OCHOBHAsI TeOpeMa aJireOphl.

Pasznea 4. KpuBbie BTOpOro nopsiaka

Dnnuric, mapaboJa, runep0oia, uX CBoOMCTBa U ypaBHeHUs. OOIIee ypaBHEHHE
KpUBOM BTOpOro Imnopsuaka. llpuBeneHue ypaBHEHHMs KPHUBOM BTOPOTO IIOpsAAKa K
KAaHOHUYECKOMY BUILY.

Pazgeu S. JieMeHTBI MATEMATHYECKOI0 AHAJIN3A

Tema 5.1. Yucnosas MOCJIEJOBATEILHOCTD. [Ipenen YUCIOBOU
noclyiegoBaTenbHOCTH U ero cBoiicTBa. Dyukius. Ilpenen dynkuuu. OcHOBHBIE
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TeopeMbl O mnpenenax (yHkuuu. IlepBblii M BTOpOW 3aMedaTeNbHbIE MPEIEIIbI.
CpaBHeHHE OECKOHEYHO MAaJIbIX U OCCKOHEUHO OOJBINUX BEIMYHMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJible BEJTMUMHBI.

Tema 5.2. HenpepblBHOCTP (PYHKIMH B TOYKE M HAa MPOMEXYTKe, Touku
pasppiBa (PyHKIMH, WX KiIacCHPUKanus. ACHUMOTOTH rpaduka QYHKIHH, HX
KJ1acCU(UKaLs, YCIOBHS CYyIIECTBOBAHUS, METOAbI HAX0XKICHUSI.

Tema 5.3. [IpousBogHas GpyHkuuu. ['eomeTpuueckuii 1 MEXaHUYECKHI CMBICT
npousBogHou. [lpaBuna auddepenuupoBanus u (opMyJibl  BBIYHCICHUS
npou3BOAHbIX. Tabnuua NpOU3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX (DYHKIMI.
Boruncnenue npou3BoaHbIX QyHKIMH, 3aJaHHBIX Pa3IMUHbIM 00pa3oM.

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

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

Tema 5.6. OcHOBHBIE TEOpPEMBI i depeHunanbHOr0  UCUHUCICHUS.
MOHOTOHHOCTh (PYHKIMHU, IKCTpeMyMmbl HeoOXxoaumbie W AOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJJbHOTO JKcTpeMyma. lccnenoBanue BBITYKIOCTH Tpaduka
¢ynkuuu. Touku nepernda rpapuka QyHKIUN.

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

Bropoi cemectp

Paznen 6. /AuddepenuuanbHoe wucyucjieHne QyHKIMA HECKOJbKHUX
nepeMeHHbIX

Tema 6.1. OyHKIMS HECKOJIBKUX IMEpeMEeHHBIX. [Ipenen u HenmpephIBHOCTD.
OcHOBHBIE CBOIWCTBa HENpepbIBHBIX (QyHKUMUA. YacTHble npou3BojHble. [lomHbIN
mupdepenunan. I[Ipon3BogHBIE CIOKHONM (PYHKIMU HECKOJBKUX TEPEMEHHBIX.
YacTHble Mpou3BOAHbIE U AU(depeHmansl BeICIINX MopsakoB. Teopema IIBapna.

Tema 6.2. [IpousBonHas o HanpasieHuto. ['paguent. KacarenpHast kK KpUBOM.
KacarenbHas mockocts 1 Hopmaib k noBepxHoctr. dopmyia Teinopa. IkcTpeMyM
(YyHKUMM HECKOJbKUX TNepeMeHHbIX. HeoOxoaumble M JOCTAaTOYHBIE YCIOBHS
AKCTpEMyMa.

Pa3znen 7. UHTErpasibHOE HCUHUCTICHHE

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

MeTon HHTErpUpOBaHUs C IMOMOIIBIO 3aMEHBI IEPEMEHHOM, OJBEICHUEM 10
3HaK auddepenimana. Metoa HHTETPUPOBAHHUS IO YACTSIM.

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

Tema 7.2. 3amaun, NpUBOASIIME K TMOHATHUIO OMNPEACICHHOrO HHTErpasa.
OnpeneneHHbld MHTErpall, €r0 CBOMCTBA. Y CJIOBUSA MHTErpupyemoctu. Murterpan ¢



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

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

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

Tema 7.4. 3agaun, NPUBOAAIINAE K MOHATUAM KPATHBIX MHTETPaoB. JIBOMHOM
Y TPOMHOW MHTErpabl, UX CBOMCTBA. BpIuKMCIeHNE IBOMHBIX HHTETPAIIOB TIOBTOPHBIM
UHTETPUPOBAHUEM.

Paznen 8. UncsaoBble 1 PyHKIUOHAJIbHbBIE PSIAbI

Tema 8.1. Yncnossie psiabl. CxoauMocTh U cymma psifia. Heobxonumoe yciaoBue
cxonumoctH. JleiictBus ¢ psaamMu. CBOMCTBA YUCIOBBIX PSAOB. 3HAKOIMOJIOKHUTEIbHBIC
psanbl. 'apmonnueckuii psan. llpusnaku cpaBHEHNS.

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

Tema 8.2. 3nakouepenytomuecs psiabl. [Ipusnak JleiiOnuia. AOcomoTHas U
YCJIOBHAsE CXOJMMOCTb 3HAKOMEPEMEHHBIX psAoB. (OO00OIIEHHBIE NPU3HAKU
JHanam6epa u Ko,

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

Tema 8.4. Psnpr Teiinopa u MaxksopeHa. YcnoBue paziokUMOCTU (PYHKIIUU B
psan Teitnopa. Pasznoxkenue HekoTopbix ¢GyHKuuii B psan Teinopa. Ilpumenenue
CTENIEHHBIX PSI0B B MPUOIMKEHHBIX BBIYUCICHUSX.

Tperuii cemecTp

Paznen 9. O0bikHOBeHHbIE MU epeHIIHaAIbHbIE YPABHECHUS

Tema 9.1. JluddepeHuuanbHbie ypaBHEHUsS MEepBOro mnopsaka. Benenue.
3amauu, npuBoidimMe K Au(depeHIuanbHbIM YpPaBHEHUSIM TIEPBOrO MOpSJIKA.
OcHOBHBIE TOHSATHS OOBIKHOBEHHBIX JU(PEpeHINMATIbHBIX YPAaBHEHU IE€PBOTO
nopsinka. [loctanoBka 3amaun Komm. TeopeMa cyiecTBOBaHHS M €IMHCTBEHHOCTH

pemienus. OOmiee W 4YAaCTHOE peUICHMS, OoOlIMIA M YaCTHBIA HWHTErpabl.
['eomeTpuyeckuid CMbICI 00IIEr0 UHTErpaa.
YpaBHEeHHUS C pa3eNSOILUMUCS NEPEMEHHBIMH, OJIHOPOJIHBIE

muddepeHnranbHble YpaBHEHUS, YPAaBHEHUS B MTOHBIX U epeHmanax.

JIuHenHble 1.y. IEPBOrO NOPsAKA U ypaBHEHHs bepHyiun. Pemenne TMHENHbIX
YPaBHEHHI METOJAOM BapHallMU ITPOU3BOJILHON TOCTOSHHOM, METOAOM MPOU3BEICHUIN
bepnyinu.

Tema 9.2. [Iluddepennmanbapie ypaBHEHUS BBICIINX TOPAAKOB. DopMbI 3amucu
muddepeHnanbHOTO ypaBHEHUS n-ro Topsiaka. OOIee W YacTHOE PEIICHWS.
ITocranoBka 3agaun Komm, kpaeBoi 3agaun. MHTErprpOBaHre METOAOM MTOHUKEHHUS
NopsIIKA.

Tema 9.3. Jluneiinbie oaHoponHble nuddepeHnanbHble YpaBHEHUS N — TO
nopsanaka. O01Me cCBOMCTBA pelIeHU TMHEHHBIX OAHOPOAHBIX AU(depeHnaIbHbIX
ypaBHEHUH n — ro mnopsaka. [lonstue QyHIaMEHTaNbHOM CHCTEMBlI PEIICHUI
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JMHEHHOTO OJIHOPOAHOTO U PEepeHIINAIBHOIO ypaBHEHUSI N — o MOpsAKa, €e
MIOCTPOCHUE TUISt ypaBHEHUI Cc MIOCTOSIHHBIMU Kod(purmeHTamu.
XapakTepucTUYECKOe ypaBHEHUE. BHUI YaCTHBIX PEICHUM JIMHEMHOTO OJHOPOAHOTO
augepeHInaIbHOr0 YpaBHEHUSI N — IO MOPSJIKa B 3aBHCHUMOCTH OT BHJAa KOpHEU
XapaKTEPUCTHYECKOTO YPaBHEHHUS.

Jluneitnbie HeoTHOPOAHBIE MU depeHIINaTbHbIE YPABHEHUSI N — 'O MOPSAIKA C
MOCTOSIHHBIMU KO3 duimenramu. Teopema o CTpyKType OOIIEro pemeHus] TaKhX
ypaBHeHU. MeTton moadopa 4YacTHOTO pemieHus (METOJl HEOIpeaesIeHHbIX
K03 (PUIIMEHTOB) SISl pa3JIMYHBIX CIIEIUATBLHBIX BUJIOB ITPaBOil YaCTH.

Jluneiinpie HeOAHOPOIHBIE MU PepeHIIabHbIE YPaBHEHUS BTOPOTO MOPSAKA.
Merton Bapran NpOU3BOJIbHBIX MOCTOSHHBIX.

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

Tema 9.5. Pemenue nuddepeHIHANbHBIX ypaBHEHUH € TEepPeMEHHBIMU
ko3 unrentamu uddepeniuansuoe ypaBaenue Jumnepa. [[pumeHeHrne cTeneHHbIxX
PAIOB K UHTErpUPOBaHUIO U (PepeHInanbHbIX YpaBHEHUH.

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

YerBepThlil ceMecTp

Paznen 10. Teopusi BeposiTHOCTEH

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

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

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

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

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

Tema 10.5. HenpepoiBHbIe ciydaifHble BeaU4uHBL. HTErpanpHas GyHKIUS
pacnpenenenus. [InotHocTs BeposiTHOCTENH. CBSA3h MEXAY MUHTETrPAIbHOM (DyHKIIMEH
pacrpeneneHuss M IUIOTHOCTBEO BEPOATHOCTEW. MaTeMaThdecKoe OXKHIAHUE U
IUCIIEPCUSL HENIPEPBIBHOW CIIy4YaliHON BEJIMUYUHBI.

OCHOBHBIE 3aKOHBI PACIPENEIICHNAS] HENPEPBIBHBIX CIYyYalHbIX BEJIMYHH.
PaBHOMEpHBIN, ITOKa3aTenbHbIA 3aKOHBl. HOpMalbHBIM 3aKOH pacupenesIeHHUs.
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BeposTtHOCTh MOMNanaHuss HOPMaJbHO PACHPENEICHHOW CIy4YallHOW BEJIIMYMHBI Ha
MPOW3BOJIbHBIM KOHEUHBIM WHTEPBAJ, HA UHTEPBAJI, CUMMETPUYHBIA OTHOCUTEIBHO
cpenHero 3HaueHus. [IpaBuio Tpex curm.

Tema 10.6. IlpenenbHbie TEOpEMBI TEOpUM BeposTHOCTEN. HepaBeHCTBO
Yeopmena. Teopema UeOnimeBa. Teopema bepuymnu. lleHTpanbHas mpenenbHas
Teopema.

Paznen 11. MatemaTuyeckasi CTaTUCTHKA

Tema 11.1. OcHoBHBIE 3aJja4yd MaTEMAaTHYECKOW CTAaTUCTUKHU. BBIOOpOUHBII
meton. ['eHepanibHasi COBOKYMHOCTh U BbIOOpKa. Tumbl BeIOOpOK. CTaTHCTHUECKOE
pacnpeneneHue BbiOOpku. [locTpoeHue smmupuueckoil (PYHKIIMU pacrpeesieHUs
BBIOOPKHU, TTOJIUTOHA U TUCTOTPAMMBI OTHOCUTENIBHBIX YaCTOT.

Tema 11.2. TodeuHble OLEHKH MapaMeTpOB pachpeneneHus. TpeOGoBaHus K
OIICHKaM: HECMEIIEHHOCTh, COCTOATENBHOCTh, J(MPeKkTuBHOCTL. BribOpouHas
cpennsisa. BeiOopouHast 1 ucnpaBiieHHasi IUCTIEPCUU. Y TIPOILIEHHBIE METO/IbI pacueTa
CTATUCTUUYECKUX XaPAKTEPUCTUK BHIOOPKH.

NuTepBasibHbIE OUEHKU. J[OBEPUTENBbHBIM HHTEPBAN 11 MAaTEMaTUYE€CKOIO
0’XKUJIaHHS TPU U3BECTHOM CPEIHEM KBAJIPATUYECKOM OTKJIOHEHHH. Pacnpenenenue
CreronenTa. JloBepuTenbHbIA HHTEPBAI AJI1 BBIOOPOYHOU CpeaHEl IPH HEM3BECTHOM
CpelHEM KBaJpaTHUeCKOM OTKJIOHeHHH. Ciydail Maoi BEIOOpKU

Tema 11.3. DneMeHTBH KOPPEISALMOHHOTO M PETrPECCHMOHHOIO aHaIu3a.
Ornpenenenue nmapameTpoB JUHEWHON CPEIHEKBAIPATUUECKON PErpeccUud METOAOM
HAaWMEHBIIUX KBaJAPATOB.

5. O0Opa3oBare/ibHbIE TEXHOJIOTUM, IPUMEHsIeMbIe TPH OCBOEHHHU
TUCHUTITIHHBI

MeTonuka npenojjaBanusi AUCHUILUIMHBI «BbICIIas MaTeMaTuKa» U peaau3aius
KOMIIETEHTHOCTHOTO  MOAXOAAa B  M3JI0KEHWHM M BOCHPUITHM  MaTepuaia
MPEAyCMaTPUBAIOT UCIOJb30BAHUE CIEIYIOUMX aKTUBHBIX U MHTEPAKTUBHBIX (HOPM
MPOBEICHMS TPYIIIOBBIX, WHAUBUAYAJIbHBIX, AyJAUTOPHBIX 3aHATUA B COYETAHUU C
BHEAYAUTOPHOU pabOTOI C LEabi0 (POPMUPOBAHUSA U PA3BUTUA MPO(HECCHOHATBHBIX
HaBBIKOB 00YYaIOIINXCSI:

— 3al[UTa U UHAUBUIYAIbHOE OOCYKJIEHHUE BBINOJHSAEMbBIX 3TallOB PacyeTHO-
rpadguieckux pador ;

— IPUBJICYECHUE JTYYIINX CTYJACHTOB K KOHCYJbTUPOBAHUIO OTCTAIOLIUX.

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

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

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

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

— UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MaTEMaTUKe C Y4eTOM
PE3yIbTATOB BBIMOJIHEHUS! CAMOCTOATENbHBIX PadoOT.



VY nenbHbINA BeC 3aHATUH, MPOBOAUMBIX B MHTEPAKTUBHBIX (popmax, onpeneneH
[JIAaBHOM 1ENbI0  00pa3oBaTEIbHOM MPOrpaMMbl, OCOOCHHOCTHIO KOHTHUHIEHTA
oOyJaronmxcsi U CoiepKaHueM JTUCLUIUIMHBI « Bpiciias MaTeMaTuKa» U B LIEJIOM 110
mucuuiuinHe coctaBisieT 30 % aynUTOPHBIX 3aHATHNA. 3aHATHS JIEKIUOHHOIO THIIA
cocTaBiisAtoT 50 % oT 00beMa ayAUTOPHBIX 3AHITUH.

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

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

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

PacuerHo-rpaguyeckasi padora Nel 1o JiMHeHHOM M BEKTOPHOH ajreope.
Kpatkoe copepxanue u 3Tanbl pacueTHO-TpaduuecKkoi padoThI:

[IepBeiit sTar.

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

Bropoii srar.

Bekropbl, aeiictBus Hal BekTopaMu. CKalasipHOE, BEKTOPHOE, CMELIAHHOE
IPOU3BEIECHUS BEKTOPOB.

PacuerHo-rpaguyeckasi padora Ne2 mo MaTreMaTH4eCKOMY aHAJIM3Y.

Kpatkoe conepxanue u 3Tanbl pacueTHO-Tpaduyeckoi paboThI:

[Ipenen yncioBo# NOCAEAOBATENBHOCTH, IPEEeT GYHKIHUU.

HccnenoBanrie PyHKIMU HA HENPEPHIBHOCTD.

Boruncnenre npon3BOHbIX (DYHKIIHMH.

HccnenoBanre pyHKIUU, TOCTPOEHUE TPaUKOB.

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

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

Kparkoe coneprkanue pacueTHO-rpaduyecKoil paboThI:

DyHKIIMU HECKOJIBKUX MepeMeHHbIX. YacTHbIe mpou3BoiHbIe. [Ipon3BoaHbIE OT
ClNOXHBIX (yHkimil. IlpousBojgHas MO HANpPaBICHUID U TPATUEHT. ODKCTPEMyM
GyHKIIUU ABYX MEPEMEHHBIX.

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

[lepBblii ATaI:

Mertone!l nHTErpUpOBaHMS. BEIYNCIEHNE HEOIIPEAEIECHHBIX HHTETPAJIOB.

Bropo# srarm:

[IpunoxkeHuss OINpeneNeHHbIX UWHTErpanoB. lMccienoBaHnne CXOIMMOCTH
HECOOCTBEHHBIX MHTEIPAJIOB.

PacuerHo-rpaguuyeckast padora Ne S no psigam.

KpaTkoe copep:kaHue 1 3Tamnbl pacyeTHO-TpapuuecKoi paboThI:

[TepBblii 3Tar:

HccenenoBanne cXOAMMOCTH YUCIIOBBIX PSIOB.

Bropo#u srar:

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

B Tpersem cemecrtpe
- 0JIHa pacuyeTHO-Tpaduyeckas padora.
- JIB€ CAMOCTOSITEJIbHBIX (KOHTPOJIbHBIX) paOOThI B ay AUTOPUH.

PacuerHo-rpaguuyeckass padora Ne 6 mo auddepeHunaIbLHBIM
YPABHEHUSIM.

KpaTkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Metons! pemienuit nudpepeHnuanbHbIX ypaBHEHUN Pa3IMyHOrO TUIIA.

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

PacuerHo-rpajguyeckast padora Ne 7 o reopuu BepoOATHOCTE.

Kparkoe coneprkanue pacueTHO-TpaduyecKoil paboThI:

OrnpenienieHue BEPOSTHOCTEN CIIydyalHBIX COOBITHH, 3aKOHOB pacIpejeieHus
JUCKPETHBIX U HEMPEPHIBHBIX CITYYaHBIX BEIMYMH U UX YUCIOBBIX XapaKTEPUCTHK.

PacuerHo-rpajguyeckast padora Ne 8 mo MareMaTu4ecKoi CTaTUCTHKe.

Kparkoe coneprkanue pacueTHO-rpaduyecKoil paboThI:

[Toctpoenue smnupudeckor GyHKIUN pacipeesieHnss BBIOOPKH, OJUTOHA U
TUCTOIPaMMBbl OTHOCUTENBHBIX YacTOT.

Pacyer cTaTUCTHUECKUX XapaKTEPUCTUK BHIOOPKH.

OueHOYHbIE CpEACTBA TEKYIIETO KOHTPOJS YCHEBAEMOCTH BKIIOYAIOT
KOHTPOJIbHBIE BOIIPOCHI 1 3a/1aHUs B (hopMe OJTaHKOBOT'O TECTUPOBAHUS JIJIs1 KOHTPOJIS
OCBOEHHMSI 00yUYaIOIIMMHUCS pa3iesioB AUCIUIUIMHBIL, ipreM PI'P.

OO6pa31pl TECTOBBIX 3a/1aHu, 3agaHuil PI'P, KOHTPOJBbHBIX BOMPOCOB U 3a/IaHUIM
JUISL TIPOBEJICHUSI TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OWJIETOB IPUBEIICHBI B
[Ipunoxenun 2.
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a. @oH/I OLEHOYHBIX CPEACTB /AJs1 TPOBeJeHHUs] TNPOMEKYTOUHOM
arrecTanu 00y4aromuxcs Mo JucuumnHe « Bpiciasi MaTeMaTuKay

[lepeyeHbp KOMIETEHIUI C YKa3aHUEM JTaroB MX (OPMHUPOBAHHS B MPOIIECCE
OCBOEHUS 00pa30BaATEIBHON MPOTPAMMBI.

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

bopMHUPYIOTCS  CIIEAYIOIIHE

o0pa3oBarenbHON  MPOrpaMMbl

B npouecce ocBoeHus: 00pa3zoBaTeNbHOM NPOrpaMMbl JaHHBIE KOMIIETEHIINH, B
TOM YHCJIE€ UX OT/AEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
00y4arouMMUCs TUCUUILIMH (MOAYJIEH ), MPAaKTUK B COOTBETCTBHU C YUEOHBIM TUIAHOM
U KaJeHAapHbIM TpaduKoM y4eOHOro mpoiiecca.

Onucanue rokasarejen )51 KpUTCPHUCB OLICHUBAHUA KOMHGTGHI_[I/H?I,
(l)OpMI/IpyeMBIX I10 UTOraM OCBOCHHS NUCHUIIINHBI, OIINCAHUC IITKaJI OUCHUBAaHU A

[Toka3zaTenem OLICHUBAaHUA KOMHGTGHHI/Iﬁ Ha pPa3JIMYHbIX JTallaX HX
@OpMHpOBaHI/IH ABIICTCA OOCTHMIXKCHUC O6yan-OIHI/IMI/IC$I INIAHUPYCMBIX PE3YJIbTAaTOB
O6quHI/IH IO AU CHUIIIIMHC.

OIIK-1 YwmeHueM WUCMONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUYHBIX JUCIMIUIMH B
npodeccnoHabHOM  NEATENbHOCTH, TMPUMEHSITh METOAbl MaTeMaTH4YecKOro aHajau3a |
MOACIIMPOBAHUS, TCOPETUUCCKOI'O U SKCIICPUMCHTAJILHOTI'O UCCIICIOBAHUA
Kputepuu onenuBanus
IHoka3arean
2 3 4 5
3HaTh: OOGyuarommiics | OOyuvaroruiicss | OOyyvaronuiics | O0yuaronuiics
- TeopeTHuYecKue JEMOHCTPHUPYET | AEMOHCTPUPYE | JIEMOH- JEMOHCTPHUPYET
OCHOBBI TIOJTHOE T HETIOJTHOE CTpHUpYET TTOJTHOE
WCIOJIb30BaHUS OTCYTCTBHUE WJIH | COOTBETCTBHE | JOCTATOYHO COOTBETCTBUE
MAaTEMATHYCCKUX HEAOCTATOYHOC 3HaHUU FJ'IY6OKI/IG 3HaHUU
METOJIOB 00€CIeYeHHs | COOTBETCTBUE MporpaMme: 3HAHUSA nmporpaMmme
Ka4ueCTBa MpOaAYyKIHNHN 3HaHUH JOIMYCKArTCs KOHTPOJUPYEM JUCIIMITIIUHBI,
MalIHHOCTPOCHUS; KOHTPOJIMPYEM | OLIHOKH, BIX JIOTUYHO U
- criocoObI cOopa u BIX  PAa3JIeTOB | POSBISACTCS pas3zennon apryMEeHTHPOBa
HMHTEPIPETAINH MaTeMaTHKH: HEJ0CTATOYHOE | AUCUMUIUIMHBI, | HHO OTBEYAeT
AKCIIEPUMEHTAILHOTO | HE  CIOCOOeH | , OTBEUaeT  Ha | Ha BCE
MaTepuana, apryMEHTHPOBa | TIOBEPXHOCTHOE | BCE BOMPOCHI, B | BOMPOCHI, B TOM
HHO ¥ TIOCTIE/IO- | 3HAHUE TCOPHH, | TOM quCIie | YHCIie
BaTEJIbHO CYTH METOJIOB. | IOTIOJTHUTENbH | JOMOJHUTEIHH
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- OCHOBHBIE 3aKOHBI u3J1arath Jnst mosyde- ple. B TO ke | ble, HOKa3bIBaeT
€CTeCTBEHHO-HAyUHBIX | MaTepHal, HUS BpeMsi NIpU | BBICOKUH
JMCIUILINH; HETIPaBUIBHO HPaBIJIBHOTO | OTBETE yYPOBEHb
- cHucTemy OTBEYaeT Ha | oTBeTa TpeOy- | JOIMyCKaeT TEOPETUYECKOM
OpraHu3aLuH JONOJHUTENb- | IOTCA HECYIIECTBCHH | IIOATOTOBKU
MEPOIIPUSATHI 11O HbIE€  BOIPOCHI | YTOUHSAIONIUE | ble
YIY4IICHHUIO Ka4eCTBa. | WIH 3aTpy/- | BOIIPOCHI. HOTPEITHOCTH

HSIETCA C OTBe- 17001 naer

TOM HEJIOCTaTOYHO

MIOJTHBIE OTBETHI

YMmeTh: Oo6yuarommiicst | O0yuaromuiics | OOyuaromuiics | OOydarommiics
- TBOPUYECKH IIOKa3bIBAaET JIEMOHCTPUPYE | AEMOHCTPHpYE | IEMOHCTPUPYET
MIPUMEHSTh HEIOCTaTOYHOE | T HETOJIHOE T YaCTHYHOE yMEHHUE
TEOPETHYECKHE 3HAHUSI | YMEHUE COOTBETCTBHE | COOTBETCTBHE | IPUMEHATH
IUISL pEeLICHUs PUMEHSTh CIICAYIOLTIX CJICYIOIINX TEOPHIO K
WH)KEHEPHBIX 3a/1ad, TEOPHIO K YMEHHIA: YMEHUIA: pELICHUIO
MPEIyCMATPUBAIOIINX | PELICHHIO perieHue PUMEHSTh npeIaraeMbIX
OpraHH3aLuIo0 U npeajaraeéMbiX | 3a/1a4, YMCHUE | TEOPETUYECKHE | 3ajad,
MPOBE/ICHUE HAyYHBIX | 3ajad, NIOJIb30BATHCS | METOABI K NPaBUIBHO U
UCCIIeIOBaHUH U JIOIyCKaeT Pa3TUYHBIMH PELICHUIO HIOJTHO CTPOUTh
CTaTUCTHYECKOTO rpyObie OmMOKH | MAaTEMAaTHYeCK | 3a/a4. YMEHUS | peIIeHUs
aHanu3a MHGopMaNny; | IPU PEIICHUN VMU METOJaMHU. | OCBOCHBI, HO MaTeMaTU4ecKu
- TIPOBOAMTH PaOOTHI | 3a7a4 WU B pemennn JOMTyCKArOTCA | X 3a/a4.
110 MaTEMAaTUYECKOMY | BOOOIIIE 3a7a4 MOTYT HesHauntenbH | CBOOOIHO
aHaJM3y MapaMeTpoB peLIeHHs 3329 | CONEPIKATHCS bIe OIINOKH, orepupyer
Ka4ecTBa MPOTyKINU OTCYTCTBYIOT, rpyobie HETOYHOCTH, pUOOpPETEHHBI
MaIIHHOCTPOCHHS; HETPaBUIIBHO OIINOKH, 3aTpyTHCHUS MH YMEHUSIMH,
- UCTIOJIB30BATh OTBEYAeT Ha HPOSIBIISIETCS NP PEILICHUN | TIPUMEHSET UX B
OCHOBHBIE 3aKOHBI JOTIOJTHUTEh- | HEAOCTATOYHOE | 3a/1a4, He CUTYyaIHIX
€CTECTBEHHO-HAyUHBIX | HbIE BOIIPOCHI, | YMEHHUE BIIMSIIONINE HA | TIOBBIIICHHOM
JMCIUIIIAH B CBSI3aHHBIE C MIPUMEHSTh o0t X0 CIIO’)KHOCTH.
npogeccuoHaTbHON U3YYaBIIMMUCS | TEOPHIO K penieHus
NeSITeTbHOCTH; B Kypce PEIIEHHIO
- aHaIM3HUPOBATh U MaTeMaTU4eCK! | TMpeTaraeMbIX
WCITIOJIB30BATh METO/IBI | MU METOJIaMH M | 3a/1ad.
u MOJCTISIMA HJTH
CpeAcTBa W3MEPEHUH | 3aTPYAHSETCS C
111 KOHTPOJIS U OTBETOM
YIpaBJICHUS
TOYHOCTBIO IPOLIECCOB
M3TOTOBIICHHS MaIIHH.
Baapers: Ob6yuarommiics | O0yuaromuiics | O6yvaromuiicss | OGyuaromuiics
- OCHOBaMH TEOPHH HE BIIQJICET WM | BIIaJIeeT YaCTUIHO B TIOJTHOM
BEPOSTHOCTH U B COBEpIIEHHO | MaTeMaTH4eCK | BIaJeeT o0beMe Biajeer
MaTeMaTHYECKOU HEIOCTaTOYHON | MU METOJIAaMH | Pa3IMIHBIMH pa3InIHBIMU
CTaTUCTHKH, CTETIeHU B HETIOJTHOM MaTeMaTU4ecK | MaTeMaTHYECKH
- METOoJaMHu BJIaJIeeT o0beme, UMH METOJJaMH, | MU METOJIaMH,
CTaTHCTUYECKOTO HaBBIKAMHU JIONyCKAIOTCS | HABBIKH CBOOOTHO
aHanmm3a nHGoOpMaIuK;, | MPUMEHEHHS 3HAYUTEJIbHBIE | OCBOCHBI, HO MIPUMEHSIET
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- METOJaMu TEOPETUYECKOI0 | OIINOKH, JIOIYCKAIOTCS | IIOJyYEHHBIE
CTaTUCTUYECKOTO amnmapara u MPOSIBIIAETCS HE3HAYUTEJIbH | HAaBBIKU B
MOJIETIUPOBaHUsA U pa3IMYHBIX HEJI0CTaTOYHOC | bl OLIMOKH, CUTyaLUsAX
YIIPABJICHUS MaTeMaTu- Tb BJIAJICHUS HETOYHOCTH, IIOBBILLICHHON
TOYHOCTBIO OOPAa0OTKU | YECKUX MaTEMAaTUYECK | 3aTPyJHEHUs CJIOKHOCTH.
U OCYILICCTBICHUS METOJ0B K OU TEXHUKOW, npu

TEXHUYECKOT O PEILIEHUIO 3a/1a4 | UCIIBITHIBACT aHAJINTUYECKUX

KOHTpOJI; 3HAQUMTEIIbHBIE | OIlEepaLusiX,

- METOJlaMU U 3aTpyIHEHUS IIEPEHOCE

cpeAcTBamMu pu YMEHHUH Ha

TEOPETUYECKOTO U IPUMEHEHNU HOBBIE,

JKCIIEPUMEHTAIBHOTO HAaBBIKOB B HECTaHapTHBI

UCCIIEIOBaHMs HOBBIX € CUTYyallHH.

IIPOLIECCOB CUTyalusX.

IIPOU3BOJICTBA

MPOAYKIIMHU

MalIMHOCTPOEHHUS.

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT

HpOMC}KYTOLIHaSI aTTcCTalusa 06yqa}01111/1xc;1 B q)opMe 3a4CTa IIPOBOAUTCA IIO
pE3yiibTaTaM BBIIIOJHCHHA BCCX BUIOB yq€6H0ﬁ pa6OTI>I, npcaAyCMOTPCHHBIX yq€6HBIM
IIJTaHOM IIO ,HaHHOﬁ JUCHOUILIMHC, IIPU 3TOM YYHUTBIBAIOTCA PC3YIIBTAThl TCKYIICTO
KOHTpPOJII YCIICBACMOCTH B TCUCHHUC CCMCCTpa. OI_IGHKa CTCIICHU OOCTHIXXCHMS
O6yanOHII/IMI/IC$I IIaHUPYEMBIX PE3YJIbTATOB O6yLI€HI/IH Mo AMCHUIIIIMHE ITPOBOJIUTCA
npernoaaBaTcyicM, BEAYIIUM 3aHATHUA IO JUCHHUIIJIMHE MCTOJ0M 3KCH€pTHOf/'I OLICHKU.
IIo mToram HpOMe)KYTO‘IHOﬁ aTTeCTalluy II10 AJUCHUIIIIMHEC BBICTABIISICTCA OIICHKA
«3a4TCHO» UJIH «HEC 3a4TCHO».

[IIkama
OII€HUBAHUS

Omnucanue

3adTeHo

BrlnonHeHbl Bce 00s3aTeNbHbIE YCIOBUS MOATOTOBKU CTYAEHTA K
MIPOMEXYTOUYHOM aTTECTALMM, MPETyCMOTPEHHBIE IPOrPAMMOMN
IUCHUAIUIMHBL.  CTYyZIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHUHM, HAaBBIKOB TMPHUBEICHHBIM B Ta0JMIaX MOKa3aTelsiM,
ONepUpyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKAMU,
MIPUMEHSIET UX B CUTyalHsX IMOBBIIIEHHOW CIOKHOCTH. [Ipn sTOom
MOTYT OBITh JONYLICHbl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTPYAHEHHUs IIPU aHATUTUYECKUX OIEpalUsX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIMH.

He 3auTteno

He BbInosiHEHbI 00sA3aTeNbHBIE YCIOBUS MOJATOTOBKH CTYAEHTa K
IIPOMEKYTOYHOU aTTECTAllMM, NPEAYCMOTPEHHBIE MPOTPaMMOM
mucuuruimabl,  WJIM cTyneHT  AeMOHCTPUPYET  HEMOJIHOE
COOTBETCTBHE 3HAHWUN, YMEHUH, HABBIKOB MPUBEIECHHBIM B TAOIHIIAX
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CTYACHT

MOKa3aTessaM, JOMYCKAITCA 3HAYUTEIbHbBIE OUTUOKH, MPOSBIISIETCS
OTCYTCTBHE 3HAaHWW, YMEHHH, HABBIKOB IO PAMY MNOKA3aTEJEH,
WCTIBITBIBAET  3HAYWTEJIBHBIE  3aTPYJHEHUS  IMIPHU
ONEPUPOBAHUY 3HAHUAMU U YMEHUSAMU IIPU UX MIEPEHOCE HA HOBBIE
CUTYallWH.

d)opMa l'[pOMe)KyTO‘IHOﬁ arTrTeCTallimu: 3K3aMCH

[TpomexyTouHas aTTecTaiusi 00yJaroumxcs B popme sKk3aMeHa TPOBOAUTCS 110
pe3yabTaTaM BBIIIOJIHEHHS BCEX BUJIOB Y4€OHOM pabOThI, IPEyCMOTPEHHBIX YUEOHBIM
IUJAHOM MO JAHHOM IHUCLUMIUIMHE, IPU 3TOM YYHUTBHIBAIOTCS PE3yJIbTAThl TEKYILErO
KOHTPOJII YCIIEBaEMOCTH B TeueHue cemecTpa. OIleHKa CTeNeHW JOCTHKEHHUSA
00y4aroIUMUCs TUIAHUPYEMBIX pe3yIbTaTOB 00y4YEHHUS M0 AUCLUILIIMHE TPOBOIUTCS
[IPENOAABaTEIEM, BEAYLIUM 3aHATUA 110 JUCLHUILIMHE METOLOM 3KCIIEPTHON OLICHKH.
Ilo uroram npOMEXYTOYHOM AaTTECTAUMHU 110 IUCLMIUIMHE BBICTABIACTCS OLEHKA
«OTIIMYHOY, «XOPOLIO», «YIOBIECTBOPUTEIBHOY» WU «HEYIOBIETBOPUTEIIHLHO.

[Ikana oneHuBaHus

Omnucanue

OT1an4HO

BeimonHensl  Bce  BUABL  y4eOHOM  paloOTHI,
NpeayCMOTpEHHbIE  yueOHbIM TuiaHOM. CTyJleHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMECHUH,
HaBBIKOB TIOKa3aTe/sAM, NPHUBEJICHHBIM B TaONHIAX,
OTepupyeT MPUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMH,
HaBBbIKAMU, MPUMEHSET UX B CUTYAILUSAX MOBBIIICHHOU
cinoxHocTH. I[Ipy 3TOM MOryT OBITH JIOMYIIIECHBI
HE3HAUUTETbHBIC OMIMOKH, HETOYHOCTH, 3aTPYIHEHUS
NpU TEPEHOCE 3HAHWM W YMEHHM Ha HOBBIE,
HECTaHJAPTHHIC 3aJa4H.

Xopoiuo

BeimonHensl Bce  BHABI  y4eOHOM — pabOTHI,
NpeayCMOTpEeHHbIE  y4eOHbIM  TmaHoM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHWH,
HABBIKOB TIOKA3aTelsiM, TPUBEJACHHBIM B TaOJHIlaX,
OIepupyeT MPUOOPETCHHBIMKM 3HAHUSMH, YMCHHUSIMHU,
HaBBIKaMH. B TO ke BpeMs IpH OTBETE JOIYyCKAeT
HECYIIECTBECHHBIC TTOTPEIITHOCTH, 3aJadydl pemaeT ¢
HEJI0YeTaMH, HE BIIMSIFOIITUMU Ha OOIIHIA X0 PEIICHHUS.

Y10B1eTBOPUTEIBHO

Bemmonxnensl  Bce  BuABlL  yueOHOM  paboThl,
NpeIyCMOTpPeHHbIE y4eOHbIM  miaHoM. CTyaeHT
JNIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HABBIKOB TIOKAa3aTeNsIM, TPUBEIECHHBIM B Ta0iuIax,
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OnepupyeT MpUOOPETEHHBIMH 3HAHUSIMU, YMEHUSIMHU,
HaBblkamMu. Ho mokasbiBaeT HerayOOKHe 3HAHUS, TIPU
OTBETE HE JOMyCKaeT TpyObIX OMHUOOK WU
NPOTUBOPEUHil, OJHAKO B (OPMYJIHPOBAHUMU OTBETA
OTCYTCTBYET JOJDKHAasi CBA3b MEXKAY aHAIN30M,
apryMeHTaluuel U BbIBOJAMH, B PEILICHUH 33]1a4 MOTYT
colepkaTecsi TrpyOble ommuOku. Jns momydeHus
NpPaBUIBHOTO  OTBETAa TPEOYIOTCS  YTOYHSIOIIHE
BOITPOCHI.

He BomonHen oauH wimu Oosiee BHIOB ydeOHOU
paboThl, MNPEAYCMOTPEHHBIX YYEOHBIM  IUIAHOM.
CTyZIeHT JOEeMOHCTPUPYET HENMOJHOE COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTelsiM,
HeynoBJ1eTBOPUTEJIBLHO | IPUBEICHHBIM B Ta0IHIIAX, JOITy CKArOTCSA
3HAUUTEIbHBIE OIIUOKH, TIPOSBIAECTCS OTCYTCTBUE
3HAHWM, YMEHUM, HABBIKOB IO Py IOKa3aTelew,
CTYIAEHT WCHBITHIBACT 3HAYUTEIIBHBIE 3aTPyIHCHUS
IIPU ONIEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU.

@DOHJIbI OIEHOYHBIX CPEJCTB MPEACTABICHBI B MNPUIOXKEHUH 2 K pabodeit
porpaMme.

7. YueOHO-MeTOAMYecKOe U HH(POPMAIIMOHHOE 00ecTieyeHHue TMCIUTIMHBI

a) OCHOBHAas JiUTeparypa:

1. Kynopssues JI.JI. Kparkuii Kypc Maremarmyeckoro asamuza. 1.1.
HuddepeHunansHoe W HUHTETPAJIBHOE  HUCUUCICHUS  (QYHKUUMNA  OJHOU
nepeMeHHou. Psanbl: YueOHuk [DneKTpoHHbBIN pecypc]: yuel. - DIeKTpoH. AaH.
- Mocka: ®mmatmur, 2015. - 444 c¢. [Pexum  jgocryma:
URL.: https://e.lanbook.com/book/71994 - 3armn. ¢ skpaHa. |

2. I'mypman B.E. Teopus BeposTHOCTEH 1 MaTeMaTu4yecKasi CTaTUCTUKA. 12-e u3.
ctep. M.: FOpaiit, 2013. — 479 c., 139 k3.

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. Munocnies B.b., Mapteinenko A.U., Jlsxosckuit B.A., 3yokoB B.I'. Kypc
BBICIIIENT MaTeMaTHKH: Y4yeOHoe mocobue. Yacte 1.M.: MI'MY, 2007; Yacts
2.M.: MI'1VY, 2007. Yacts 3. M.: MTTI1Y, 2011. 400 k3. https://e.lanbook.com/

2. 3yOkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymxkaps
E.A. Kypc MareMaTuku 1Jisi TEXHUYECKUX BBICIIMX y4eOHBIX 3aBelleHUi. M.:
MI'Y, 2012. 400 sxk3. https://e.lanbook.com/

3. Kypc nexuuit no nuHeitHoW anreOpe U aHATUTHUYECKOM I€OMETpUH: yuyeOHOe
nocobue. // Kynpsisues b.1O., Matsam B.U., [TokazeeB B.B., Uepkecona I'.B..
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M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBIN pecypc.

4. MaremaTndeckuii aHanmu3. Teopuss 1mpenenoB W auddepeHnmaibHoe
WCUHCJIEHUE: OCHOBHBIE TOJIOKEHUS TEOPUU, METOJWYECKHE YKa3aHus U
BapHaHTHl pacyeTHO-Tpaduyeckux padot // bomynos M.A., bopoauna C.U.,
Kopotkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

5. JI.M. boaynos, JI.K. Kuiiko, H.H. IlyctoBoiitoB, O.U. Tkauenko Psupl.
OnemeHThl Teopun. Bapuantel PI'P. Meroauueckue yka3aHus sl CTYJEHTOB
nepBoro kypca Bcex cneruanbHocteir. MI'TY «MAMMy, xad. «Beicmas
matematuka», 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnexTpoHHBI pecypc. |

6. Koran E.A. O6bikHOBEeHHBIE U] PEpeHIINATIbHBIC YPABHEHUS U BApUALIUOHHOE
HCUUCIICHUE B IPUJIOKEHUH K PaCUETY aBTOMOOMIBHBIX KOHCTPYKIIUNA. YueOHOe
nocoowue 1o qucuuIuinie «MaremMaTukay sl CTYJICHTOB BCEX CIIEMAIbHOCTEI.
M.: MAMMU, 2010. 200 k3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

7. Koran E.A. DneMeHTbl TEOPHH BEPOSITHOCTEW U MATEMATHYECKOW CTATHCTHKHU.
YuyebHoe mocobue 1O gucuMIUIMHE «MareMmatuka» I CTYJEHTOB,

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

B) IPOrpaMMHOe ol0ecrnevyeHne U MHTePHeT-Pecypcehl:

[TporpamMMHOe obecrieueHre He MPeyCMOTPEHO.

HHTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOAMYECKHE  MaTepuaibl B
AJIEKTPOHHOM BHJI€, NMPEACTaBIEHHbBIE Ha caiite mospolytech.ru B pazaene: «LlenTp
MaTEeMaTUIECKOTO 00pa3oBaHMs (http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[lone3nple  yuyeOHO-METOAMYECKME U  HMHPOPMALMOHHBIE  MaTepHaJIbl
MIPEACTABIICHBI HA CalTax:

OkcrioHeHTa  LleHTp  HMHXKEHEPHBIX  TEXHOJOTMH M MOJEIUPOBAHMS
[http://exponenta.ru]

EqWorld Mup matemaTuueckux ypaBHEHUN

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

8. MaTepuajibHO-TeXHHUYECKOe o0ecnevyeHne TUCIUIMINHBI

MatepuanbHO — TeXHHUECKas 0a3a yHHBEpCUTETa OOECIEUrBAET MPOBEICHUE
BCEX BHJIOB 3aHATHHA, NPETYCMOTPEHHBIX YYEOHBIM IIJJAHOM M COOTBETCTBYET
JCHCTBYIOIIMM CAaHUTAPHBIM U TIPOTHUBOIIOKAPHBIM MPaBUIIaM U HOpMaM.

Kadenpa «Marematrka» He pacrnojiaraeT COOCTBEHHBIM ay IUTOPHBIM (DOHIOM
Y UCIIOJIb3YyeT YUeOHbIC ayIUTOPUU U3 00I1ero (PoH1a YHUBEPCUTETA.

9. MeToauyeckne peKOMEeHIAIMH VISl CAMOCTOSITEIbHOH PadoThl
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CTY/1€HTOB

Pa3zges: 3jieMeHTHI JIMHEHOM ajaredpsnl

Martpuubsl u onpenenutenu. Ilpexae Bcero, CTyAEHT JOJDKEH MOHSThH, YTO
MaTrpuiia — 3To Tabauia yucen (MpuyeM 3Ta Tadaula MOXXET UMETh OJJTMHAKOBOE YHCIIO
CTPOK M CTOJOILIOB, & MOKET OBITh M MPAMOYTOJIBHON), 8 ONPEAEIUTENb- 3TO YHUCIIO,
3aMUChIBAEMOE B BHUJC KBaJIpaTHOW TaOIHIIBI, TO €CTh ONPEACIUTEIN CYIIECTBYIOT
TOJIBKO y KBaJIpaTHBIX MaTPHII.

Cnenyer o00paTuTh 0c000€ BHHUMaHHE Ha  ONEpaIMi0  YMHOXXCHUS
IPSAMOYTOJBHBIX MATPHUIl M TIOHATh, KAKUM TIOJydYaeTcs IMOPSAJ0K MaTPHUIbl —
npousBeneHuss. OCOOCHHOCTh MAaTPHIl TaKXe€ COCTOMT B TOM, YTO MPOU3BEIICHUE
MaTpHI] HE MepecTaHOBOYHO, TO ecTh AB # BA.Cneayer o0s3aTelIbHO yOCIUTHCS B
ATOM, PEILIUB COOTBETCTBYIOIIUE 3a]aUH.

BaxubsiM siBnsieTcst moHsiTie oOpaTHOM Mmatpuibl. Hano 3HaTh yclioBue
CYIIECTBOBaHMS OOpaTHOM MATpUIlbl W auroput™m ee mnoctpoeHus. Ilocie ee
BBIYUCIICHUS 11€71eCO000pa3Ho JieiaTh MPOBEPKY MPABUIBHOCTU PEIICHUS, BBHIMIOJHUB

ornepanuio yMaoxkeHns A TA = E (I0/DKHA MOTyYUThCS €IMHIYHAS MATPHUIIA)

[Ipn wu3yueHuu omnpeaenuTened HaAO0 YETKO YCBOUTH MOHSITHS MHHOPA,
anredpandecKkoro AOMOJHEHHS, 3HaTh MHOTOUHCIIEHHBIE CBOMCTBA onpenenuTens. s
OCBOCHMSI TEXHUKHM BBIYUCJICHHUS  OINpeAeauTeNiel  IeecooOpa3Ho, BbIOpaB
IIPOU3BOJIBHBIN OINPEEIUTEINb BhIIIE TPETHErO MOPAJIKA, PACKPHITh €r0 Pa3TuYHBIMU
crocobaMu, MPUMEHssI pa3lIoKEHHEe W IO CTpokaM M mo cronabmam. OOparure
BHUMAaHHE, KaKUe CTPOKHU (CTOJIOIBI) MPEANOYTUTEIbHEE BHIOMPATh I PACKPBITHS
OTIPENICNIUTENISI, YTOOBI YIPOCTHTH ero BbruuciacHue. OcoOeHHO 3(PHEKTUBHO
BBIUKMCIICHUE ONpENETUTEeNe C TMOMOIIbI 3JIEMEHTApHBIX MpeoOpa3OBaHMIA,
MPUBOISAIINX €r0 K TPEYTOTHbHOMY BHITY.

[Ipn wW3yyeHUH pelIEHUH CHUCTEM JIMHEHWHBIX alredpandyeckux ypaBHEHHM
(CJIAY) oOpatuTe BHUMaHHE, TPEXKAEC BCETO, HA TOHSATUE PELICHUS] CHUCTEMBI U
YCIJIOBHS CYIIECTBOBAHUS PEIICHUI B 3aBUCHIMOCTH OT COOTHOIICHHUS MEXIy PaHTOM
MaTpHIbl, PAHTOM PACHIUPCHHOW MATPHIIBI CHUCTEMBI W YHCIOM HEHM3BECTHBIX W
ypaBHeHui. OOpatuTe BHMMaHHME Ha yCIOBHs TpumeHeHuss Gopmyn Kpamepa u
MeTona oOpaTHOM MaTpuilbl. BHuUMarensHO pa3z0epuTe MpUMEPHl pEIIeHUs
IIPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX anreOpandeckux ypaBHeHUM metojgom [aycca
(BBeneHre Oa3MCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI aaredpbl

[Ipu n3ydennn 1aHHOM TEMbI 00paTUTEe BHUMAHKE HA TWHEHHBIC ONepaIiuy HaJl
BEKTOpaMH, Ha MOHATUSA JIMHEMHOW HE3aBUCHUMOCTH W JIMHEWHOW 3aBUCUMOCTH
BEKTOPOB, Ha (yHIAMEHTAJIIBHOE TMOHATHE Oa3uca BEKTOPHOI'O MPOCTPaHCTBA (U
OPTOHOPMHUPOBAHHOTO 0a3uca), Ha Pa3I0KEHUE BEKTOpa 1Mo 0a3ucy.

3HaTh OMNpENEICHNEe, FE€OMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO M
CMEIIIAHHOTO TIPOU3BEICHHS] BEKTOPOB, (POPMYJIBI IS X BBIUUCICHUS] B BEKTOPHOU U
B KoopauHaTHOW Qopme. OOs3aTeNbHO 3HATh M YMETh NPOBEPATH YCIOBUS
OPTOTrOHAJIBHOCTH, KOJUWTMHEAPHOCTU M KOMILIAHAPHOCTHU BEKTOPOB.
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Pa3ies: KOMILIEKCHBIE YMCJIA U MHOTOYJIEHBI

B stom paznene, npexie BCcero, Hajio MOHSTH, YTO KOMITJIEKCHOE YHCIIO SIBUIIOCH
paCIIMPEHUEM TIOHSITHS JACHCTBUTEIBHBIX YUCEN, 3HATH OMpeaesieHne U Tpu (POpMBI
3aMiCh  KOMIUIEKCHOTO gucina (anreOpandecKyro, TPUTOHOMETPUYECKYI0 |
MMOKA3aTeIbHY0), TEOMETPUUYECKYI0O HWHTEPIPETANNI0 KOMIDIEKCHOTO 4YHCIa W
B3aMMHO-OJTHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM KOMIUJICKCHBIX YHCEN H
MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh Gopmyny ODiepa.
KomruiekcHble uncna MOXHO M300pa)xarh ¢ TIOMOIIBI0 BEKTOPOB HAa KOMITJICKCHOM
iockocTH. [ToaToMy omnepanuu coKeHUS M BEIYUTAHUS KOMIUICKCHBIX YHCET MOTYT
OBITH CBEJICHBI K OTIEPAIIHSIM CIIO’KEHHUS U BBIYUTAHHSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh ¥ yMETh BBIMIOJIHATH ONEPAlM YMHOXKEHUS, JICTICHUS, BO3BEICHUS
B TIOJOXKHUTEIBHYIO  CTEICHb KOMIUICGKCHBIX ~ YHCENl, 3aliCaHHBIX B
TPUTOHOMETpUUECKON (hopme, U3BIICUEHUSI KOPHS N-OM CTEMEHU U3 KOMIUIEKCHOTO
qrcha.

Cnengyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEIN
SBJISICTCS] 3aMKHYTBIM, TO €CTh JTIF00as areOpandeckast oreparus HaJ KOMIUICKCHBIMH
YUCJIAMH HE BBIBOJUT 3a MIPEAEIIBI 001aCTH KOMIUICKCHBIX YHCEIL.

Hano 3HaTh pa3iwdHbIe BUILI PA3IOKCHHS MHOTOWICHA Ha MHOXHUTEIH IS
CITy4aeB, KOTJa Cpelr KOpHEH MHOTOWICHa MOTYT OBITh KpaTHBIC, KOMILICKCHBIC
KOpHU. OTH CBeIeHUS OYyIyT HCIOIB30BaThCS, HAlPUMEP, B HMHTETPAITHBHOM
MCYHCIICHUU MPU BBIYMCICHUU UHTETPAJIOB OT IPOOHO-PAIIMOHATBHBIX (PYHKITUH, TpU
pEIICHUH JTMHEHHBIX OJHOPOIHBIX AU(hepeHIIMaATbHBIX YPaBHEHUN N-TO MOPSIIKa C
MOCTOSIHHBIMU KO3 PUIIieHTaMu.

Pa3nes: 3j1eMeHTbI MATEMATHYECKOI0 AHAJIN3A

[lpn wu3ydyenun auddepeHIuanbHOr0 HUCUUCIEHUs  (DYHKIIMM  OJHOM
nepeMeHHOM 00paTuTe BHUMAaHHUE HA TIOHATHE Mpejena (GyHKIMU B TOYKE U METOIbI
ero BeraucieHwus. [Ipenen — 0HO U3 OCHOBHBIX MOHATHN MaTeMaTHUECKOTO aHAIN3a.
[Ipu BeMUMCIEHWN TIpenenoB (YHKIMHM HAIO, MPEXKIAEC BCETO, BBIICHUTH XapakTep

0 .
HEOIIPEAECIIEHHOCTH (—, —,0-00,00-00,1" |. YT0OBI OBIAJETh TEXHUKON PEIICHHUS
o0

3a]1a4 Ha BBIYMCIICHUE NIPEIEIOB, HAJ0 3HATh JIBAa 3aMeYaTeIbHbIX Mpeseria, Tabauiy
HKBHUBAJICHTHBIX OECKOHEUHO MallblX, NpaBwio JlonuTans, pas3iuyHbIE TNPUEMBI
PacKpbITUSl HEONPENEICHHOCTE B 3aBHUCHUMOCTH OT BHJAa (QYHKIUH U PELIUThH
J0CTATOYHO OOJIBIIIOE KOJIMYECTBO 3a/1a4.

[Ipu u3ydeHnn TeM, MOCBSIICHHBIX MPOU3BOIHOMN U TudPepeninany GyHKINUA,
HAa/JI0 OCMBICIUTh MX T€OMETPUYECKHI CMBICI, MOHUMATh pa3iudnue MEXITy HUMH
(muddepennman - 3TO rIaBHas JUHEHHAs 4yacTh NpupamieHus GyHkuuu). TBepao
3HaTh (Kak TabIuIly YyMHOXEHHUs) QopMynbl TuddepeHInpoBaHus OCHOBHBIX
aNeMeHTapHbIX (QyHKUMA W TnpaBuia AuddepeHurpoBaHusi (Bce, KOHEYHO, HO
0COOEHHO MpaBmwiIo TudPEepeHIIUPOBAHUS CIIOKHON (DYHKITUN).

OOpatute BHUMaHUe TaKke Ha 0coOeHHOCTU auddepeHunpoBanus QyHKIHM,
3aJJaHHBIX B HESABHOM (opme, mapaMeTpUyecKd, Ha TMPUEM JIOTapUPMUUYECKOTO
mubdepeHupoBaHusL.
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Crnenyet 4eTKO 3HaTh U YMETh IPUMEHSThH AJITOPUTM UCCIIEA0BAHMS PYHKIUHN U
MOCTPOCHUS TpaduUKOB: OMpeAeNieHHe TOYEK paspeiBa (M HUX KiIacCU(DUKAIIHIO),
acuMnTOT rpaduka (BepTUKAIBHON, HAKIIOHHOW, TOPU30HTAILHOW ), HEOOXOANUMBIC U
JOCTaTOYHBIE YCJOBUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJIBHOTO
HKCTpPEMYMa, MPOMEKYTKOB BBIMTYKJIOCTH U BOTHYTOCTH (DYHKIIMU U TOYEK Teperuoda.

Pazgen: auddepeHunanbHoe HUCUYHMCIeHHEe (YHKIUA  HECKOJbKHUX
nepeMeHHbIX

[Tpu n3ydyeHnn 1aHHOTO pasjena oOpaTuTe BHUMaHUE Ha TO, YTO (PYHKIIHS JBYX
NEPEMEHHBIX HMEET HaIJISJHBI IE€OMETPUUYECKHI CMBICI — 3TO IOBEPXHOCTHh B
TPEXMEPHOM IIPOCTPAHCTBE

Hazno ocMbICIUTE TOHATHS YaCTHBIX IPOM3BOJHBIX U MOJIHOTO nud depeHimana
U 0COOEHHOCTb UX BBIUMCIICHUS, OBJIAJETh TEXHUKON BBIYUCIECHUS MPOU3BOJHBIX OT
CJIOKHOM (DYHKLMU HECKOJbKUX NepeMeHHbIX. CielyeT oOpaTuTh BHUMaHUE Ha TO,
uro js GyHKIUU Z = Z(X, Y) CMEeIIaHHbIe YaCTHBIC TIPOU3BOIHBIC BTOPOTO MOPSIKA
0°z 0%z
OX0y  OyoX
g depeHIrpoBaHUs HE UMEET 3HAYEHUS.

JUis QYyHKIMM HECKOJIbKMX MEPEMEHHBIX CKOPOCTh M3MEHEHHS (YHKIHH B
IPOU3BOJIBHOM HAIPABJICHUM XapaKTEPU3yETCs MPOM3BOJHOM I10 HANpPAaBICHUIO, a
HauOosblIasi CKOPOCTh M3MEHEHHs (QYHKIMM OyleT B HaIpaBJIEHUU BEKTOpa
rpaguenta. Cnenyer oOpaTUTh B 3TOW TeME€ BHHMAaHME Ha HEOOXOAUMOE U

JOCTaTOYHOE YCJIOBUSL CYILECTBOBAHUSA KCTpeMyMa (PYHKIIUU HECKOIBKUX
IIEPEMEHHBIX.

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

Pa3znea: HHTErpajJbHO€ HCUYHUCJICHHUE

B wuHTerpanbHOM HCUMCIEHUM peIllaeTcs 3ajada, oOpaTHOM TOW, KoTopas
paccMmatpuBaiack B AU EpEHIIMATLHOM HCUYUCICHUM  HEOOXOAMMO HaAWTHU st

naHHOW (PyHKITUM F(x) TaKyr (yHKIMIO, TPOU3BOJAHAS OT KOTOpOH Oblia Obl paBHA
3amanHou. MHTerpupoBanue (QPyHKIMI — JOCTATOYHO CJIOXKHBIA pa3ien MaTeMaTHKH,
OBJIAJIETh KOTOPHIM MOYHO TOJIBKO, €CITU CTYJEHT «BO3BMET» JOCTATOYHO OOJIBIIIOE
KOJINYECTBO MHTETPAJTIOB PA3HOTO THIIA.

Hano TBepno 3HaTh TaOJWIly HWHTETPAJOB OT OCHOBHBIX JJIEMEHTAPHBIX
GyHKIUMH, OCHOBHBIE METOJIbl MHTETPUPOBaHUS (3aMeHA TEPEMEHHOM, MOJBECHUE
noa 3Hak auddepeHnrana, UHTETPUPOBAHMUE MO YACTSIM, MPUEMbI BHIUYHCICHUS
WHTETPAJIOB OT PallMOHAJBHBIX JApOoOeHd, OT pa3HOro THUIA TPUTOHOMETPUUYECKHUX
byHKUMN).

Hano ocMbICIUTE €IMHCTBO MOAX0/1a K MOCTPOCHUIO ONPEAECIECHHBIX, KPATHBIX,
KPUBOJIMHEMHBIX, TIMOBEPXHOCTHBIX HMHTETPAjJOB — MOCTPOCHUE HEKOTOPOWU
MHTETPAIBHON CYMMBI U IPEAEIBHBIN MTEPEXO/I.

3HaTh TEOMETPUYECKUH CMBICI W OCHOBHYHO (OPMYJTy BBIUYHCICHUS
oTpeeIeHHBIX UHTETpaioB — dopmyny HeroTona — JleiiOHuIla, TeOMETpUIECKUE U
du3nUecKre MPUIOKEHUST ONPEICTICHHBIX U KPATHBIX WHTETPAJIOB, YMETh HAXOJIUTh
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IUIOLIAAb TUIOCKOM (UTYpHI, JUIMHY KPUBOW, OOBEM M IUIOIIA[b MOBEPXHOCTHU Tell
BpAILICHHUS.

Pa3nen: yncioBbie H QYHKIMOHAJIBbHBIE PSAbI

[Ipy n3yyeHnn JaHHOM TEMBI, PEK/IE BCETO, HAIO0 OCMBICIIUTD IOHATHE CyMMBI
OECKOHEYHOTO psijia KaK Mpejielia Mocae10BaTeIbHOCTH YaCTUIHBIX CyMM.

HeoOxomumo cHauyana Hay4YuTbCs KiIacCU(PUIMPOBATH PSAAbl 1O TUIAM:
YHCIIOBBIC TOJIOKUTEIbHBIC, 3HAKOIEPEMEHHbIC, (PYHKIIMOHAIbHBIE, CTEIEHHBIE,
TpUroHoMmeTpuueckue psasl Pypbe.  M3ydnTh TEOPETUUYECKHUE CBEACHUS: TEOPEMBI
CpaBHEHUS, HEOOXOIUMbIE U JIOCTATOYHbIE MPHU3HAKH CXOAMMOCTU. 3HATh U YMETh
IPUMEHSTH JOCTATOYHBIE MPU3HAKU CXOJUMOCTH IMOJOKUTEIBHBIX PSAIOB: MPU3HAKH
Hanamb6epa, Komm, uarerpanbubiii npusHak Koru.

Jj1s 3HaKOYepeayIOIUXCsl PsiIOB 00OpaTUTh BHUMAHHUE Ha MOHITHS aOCOIIOTHOM
U YCJIOBHOH CXOJMMOCTH. 3HaTh npu3Hak JleliOHuIa n 0000IIeHHbIE TPU3HAKU
Hanam6epa u Komu.

JInst cTemeHHBIX PSAOB 3HATh TeopeMy AOes, OmpelelieHHe WHTEpBajia U
paanyca CXOAMMOCTH, OOpaTUTh BHHUMAaHHE Ha TO, YTO TpeOyeTcs HcCiaeAOoBaHHUE
MOBEJEHUS psifa B TPAHUYHBIX TOYKAX MHTEpBaJia cxoauMocTu. O0s3aTenbHO 3HATH
Pa3NOKEHHs] OCHOBHBIX 3JIEMEHTapHbIX (PyHKIMI B psabl Teilnopa u MakinopeHa u
YCJIOBUE Pa3IOKUMOCTH (DYHKIMU B psan Tewnopa.

Pa3nen: o0ObikHOBeHHbIE AU depeHunaNbHbIC YPABHECHUS

Nzyuenne nuddepeHraibHbIX YpaBHEHUM HMMeEeT BaKHEWIee 3HaYyeHHE B
MaTeMaTU4eCKOW IOATOTOBKE  WHXKEHEpa. OObscHAeTCd 3TO TEM, UTO
muddepeHnranbuble  YpaBHEHHS TPEACTABISIIOT COOOW MaTeMaTHYECKHUE MOJEIH
caMbIX pa3HOOOpPa3HBIX MPOLIECCOB M SBJICHUHM, TaK KaK MX PELIEHUS MO3BOJISIOT
ONMCaTh JBOJIOLMIO HM3Yy4aeMoOro IpoLecca, Xapakrep MIPOUCXOIAIIUX  C
MaTepUaIbHOU CUCTEMON U3MEHEHUN B 3aBUCUMOCTH OT IIEPBOHAYAIILHOI'O COCTOSIHUSA
CHUCTEMBL.

OTnuuuTenbHOe CBOMCTBO AU(PdepeHIMaNbHBIX YPABHEHU COCTOUT B TOM, UTO
MIPU UX UHTETPUPOBAHUH OOBIUHO MOJIyHaeTcs] OECUMCIEHHOE MHOKECTBO PEIICHU.
JIns1 ypaBHEHMS IIEPBOTO MOPSAAKA ITO MHOKECTBO ONMKUCHIBAETCS OJTHOM MPOU3BOJIBHON
MOCTOSIHHOM. UTOOBI BBIIETUTH W3 OECKOHEYHOTO MHOXECTBA PEIICHUI TO, KOTOPOE
OMKCHIBAET MMEHHO JIaHHBIA MpoLecC, HEOOXOAMMO 3aJaTh JOMOJHHUTEIbHYIO
uH(poOpMaIMIO, HANpuMep, 3HaTh  HAYaJlbHOE COCTOsSIHUE Tmporecca.  Takoe
JOTIOJTHUTENIBHOE YCIIOBUE HA3bIBAETCSI HAYAJIBHBIM YCIOBUEM.

3anavya uHTerpupoBanus U epeHINaTIbHOTO ypaBHEHUS IEPBOro MOpsaKa
COBMECTHO C HAYaJbHBIM YCJIOBHEM HA3bIBACTCS HAYAJIBHOM 3aJadyei WK 3adadyeu
Komm.

Jna nuddepeHnmanbHbIX  ypaBHEHUM NEPBOrO MOpsiIKa CIEAyeT pa3iudarhb
oO1ree, yacTHOE U 0c000€ PEIICHUs, a TaK)Ke OOIINI, YaCTHBINA U 0COOBIN MHTETPAIbL.

IIpy WHTErpUpOBaHUM YPABHEHUM IIEPBOTO IOPSAAKAa HALO IPEXKIE BCEro
ONPENEIIUTh TUIl YPABHEHUS, & 3aTEM YK€ IPUMEHUTH TOT WJIA UHOW METOJI PELICHHUS.
Hano 006s13aTensHO OCBOUTH MPOLEAYPY NMPUBEIEHUS YPABHEHMSI IEPBOrO MOPSIIKA K
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YPaBHEHHUIO C DPa3[CICHHBIMM IIEPEMEHHBIMHU, TaK KaK MMEHHO TaKHE YpPaBHEHUS
MOKHO HEIOCPEICTBEHHO NHTETPUPOBATb.

Jlnst muddepeHnnanbHbIX YPaBHEHH N — TO TOpsAAKa OOsS3aTENbHO 3HATH
MIOCTaHOBKM 3a1a4u Ko, KpaeBoii 3a1a4u, 3a/1a4i Ha COOCTBEHHBIE 3HAYEHUS.

B Teme, mocCBSIIEHHON TUHEWHBIM AU(PepeHIInaTbHBIM yPaBHEHUSIM N — TO
MOpsIIKa, HANO0 3HAaTh TEOPEMBI O CTPYKType OOIIEro peleHus OJHOPOJHBIX U
HEOJTHOPOJHBIX YpaBHEHHUH, TaKk KaK OHHM YKa3bIBAIOT IMyTh MOCTPOCHHUS OOIIETro
pemieHuss. OOpaTUTh BHHMaHuUE HAa TO, YTO pELIEHHE JHMHEWHBIX OJHOPOAHBIX
IuQepeHInaIbHbIX YPaBHEHUH N — 'O NMOPSAJKA C MOCTOSHHBIMU K0P PUIMEHTAMU
He TpeOyeT MHTErpUpOBAHUA, a CBOJAUTCS K YHUCTO airedpanyeckoil mpodieme
HAXOXKIEHUS KOPHEW COOTBETCTBYIOLIETO XapaKTEPUCTHYECKOro ypaBHeHus. Hano
3HaTh BHJI YAaCTHBIX PEIICHUN JMHEWHBIX OJHOPOIHBIX JAHU(PepeHIInanbHbIX
YpaBHEHUH N — o NOPSAAKA C TOCTOSSHHBIMU KO3()(pUIIMEHTaMU B 3aBUCUMOCTH OT BU/1a
KOpHEHN XapaKTepUCTUYECKOTO YPABHEHHUS.

Hamo 4eTko ysCHUTH anrOpUTM HOCTPOEHHsI YAaCTHBIX DPEIICHUM JIMHEHWHBIX
HEOJHOPOJHBIX Ju((PepeHInanbHbIX ypaBHEHUI  METOJOM Mojdopa (METOAoM
HeoIlpeeIeHHbIX KO3 PUIIUEHTOB), 00paTHB BHUMAHUE HA TO, YTO B ’TOM CIIy4ae BUJ
YaCTHBIX pEUIEHUI HEOJAHOPOJHOIO YpaBHEHHSA COOTBETCTBYET II0 CTPYKTYpe
3aJJaHHOW MPaBOW YaCTH.

Pa3zjen: Teopusi BeposiTHOCTEId

Jlisi  yCHemrHoro OBJaJeHUs MaTepHalioM JaHHOTO pasliela HeoOXOIUMO,
IpeXJie BCEro, YETKO YCBOUTH OCHOBHBIC IOHSATHS TEOPUU BEPOSTHOCTEH, OYEHB
IIMPOKO MCIOJIB3yEeMbIe B PA3IMYHBIX MPUIOKEHUSIX: MIOHATHE CITYYaiHOTO COOBITHUS
1 €70 BEPOSITHOCTH, CYMMBI M IPOU3BEICHHSI COOBITHIA, TOHATHUS CITy4ailHOW BETTMYMHBI
M 3aKOHA €€ pachpeesieHHs, MaTeMaTHUYECKOTo OXHUIAHUS U AUCIIEPCUN CITyYalHOM
BEJIMYMHBI.

Hazmo moHsTh, 9YTO BEPOSITHOCTh — 3TO YUCIIOBAsl MEpa CTEIICHU BO3MOYKHOCTH
MOSIBJIEHUSI CIIy4ailHOro coObITHA.  3HATh KJIACCUYECKOE, CTAaTUCTUYECKOE H
rEOMETPUYECKOE OTPEACICHUS BEPOSTHOCTH, CBS3b W pa3IMUUE MEXKIy HUMHU.
HecMOTpss Ha BHENIHIOK TPOCTOTY KJIACCHYECKOH (OPMYJIBI  OTpEACICHUS
BEPOSATHOCTH CiIydaiiHOro coObituss A: P(A)=m/n, HenmocpeacTBEHHBIH MOICYET

YKCJIa N BCEBO3MOXHBIX UCXOJ/IOB MCIBITAHUSA U M - YUCJIa OJIarONPUATHBIX UCXOJIOB
TpeOyeT nmpuMmeHeHus: Gopmysl KoMOMHATOpUKH. [Ipyu 3TOM B KaKI0 KOHKPETHOU
3a7a4e HAJAO0 NPOAHAJIM3UPOBATH, KAKOW THUII COCAWHEHUN BO3HHMKAET, KOTJa W3
HEKOTOPOT'0 MHO>KECTBA 3JIEMEHTOB U3BJIEKAETCS APYTroe MOJIMHOXKECTBO (3TO MOTYT
OBITH pa3MeIIeHUs, IEPECTAHOBKYU WU coueTanus). [Ipu BBIUUCICHUN BEPOSATHOCTEH
CJIOKHBIX COOBITUM HAJAO0 YMETh MPEACTaBUTh MX B BUJI€ CYMMbI WA MPOU3BEICHUS
(MM CyMMBI TIPOM3BEJACHUIN) MPOCTHIX COOBITHMM U MPUMEHUTh COOTBETCTBYIOIIUE
OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

Hano dyerko pasnuuarh TUIBI CIy4YaWHBIX BEJIMYMH — JUCKPETHBIE U
HETMpPEphIBHBIE W 3HATh OCHOBHBIC 3aKOHBI WX paclpeseiacHus (OMHOMHATbHBIM,
[Tyaccona, runepreomMeTpudecKkuii, 0cCOOEHHO, HOPMAaJIbHBIN 3aKOH pacipeeeHus).

Jlns onucaHusl 3aKOHOB PacHpeAesI€HUs] HENPEPBIBHBIX CIYyYAaHBIX BEJIMYUH
MPUMEHSIOT UHTETPAIbHYIO (DYHKITMIO paclpeieieHus] BEPOATHOCTEH CIydailHOM
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BennunHbl F(X)u 1miotHocTh BepositHocTedt f(X). Hamo ycBoumTh ompeerneHus,

BEPOSATHOCTHBINA CMBICIT W CBOMCTBA 3TUX (DYHKIUH, CBSI3b MEXKAY HUMU U PACUETHBIC
(bopMyIIBI TSl KX ONpEIeTICHUS.

Hano 3HaTh ompeneneHue, pacueTHble (OpMYJbl U BEPOSTHOCTHBIA CMBICIH
OCHOBHBIX YHCJIOBBIX XapaKTEPUCTHK CIyYalHOW BETUYMHBI — MaTeMaTHUYECKOIO
OXUJlaHUs (CpeIHero 3HayeHus) M JAUCHEpPCHH (XapaKTepUCTUKH paszdpoca
BO3MOYHBIX 3HAUYCHUS CITy4YailHON BETUYMHBI OTHOCUTEIHLHO CPETHEr0 3HAUCHUS ).

Pa3nes: MaTemaTH4yecKasi CTATHCTHKA

[Ipu n3ydyeHnn MaTeMaTU4E€CKOM CTATUCTUKHU HAJ0 MTOHATh, YTO OHA TECHEUIIINM
o0pa3oM CBsi3aHA C TEOpUEH BEPOATHOCTEH, M OOJIBIIMHCTBO €€ BBHIBOJOB 0Oa3upyeTcs
Ha MpeJEIbHBIX TEOPEMAX TEOPUH BEPOSITHOCTEH.

Bce xapakTepucTHKM, M3yuaeMmble B Kypce MaTEMaTUYeCKON CTaTUCTHUKH,
SIBJISIFOTCS CTaTUCTUYECKMMM aHAJIOTaMUd COOTBETCTBYIOIIMX XapaKTEPUCTHUK,
paccMaTpUBaEeMbIX B TEOPUH BEPOSTHOCTEN, MOJyYCHHBIMUA HA OCHOBE OTPAaHUYEHHOTO
yucjaa ONBITHBIX JAaHHBIX. CreaoBaTelNbHO, €CJIM, HANpUMEpP, MaTEeMaTUYECKOe
0KHJIAaHUE U JUCIIEPCUS CIYyYallHOW BEJIMYUHBI, U3y4YaeMbI€ B TEOPUHU BEPOATHOCTEM,
SABJISIFOTCS] XapaKTEPHBIMU HECITyYaHHBIMU YUCJIaMU, TO UX CTATUCTUYECKHUE aHAJIOTH —
BBIOOpOUYHAs CpEIHsAS M BBIOOpOUYHAs (WJIM MCHPABIICHHAS) JUCIEPCHUS SIBISIOTCS
CIIy4yallHBIMHM BETTUYMHAMU, 3aBUCSIIMMHU OT 00beMa U TUIA BHIOOPKH U Pa3IUYHBIMU
JUTSI pa3HbIX BRIOOPOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIUUCIISATH TOUEUHBIE OIIEHKA HEM3BECTHBIX
MapaMeTPOB paCMpe/IeNICHUs] CIy4YalHOW BEIMYUHBI - BBIOOPOYHYIO CPEIHIO U
BBIOOPOUHYIO (MJIM HCTPABJIICHHYIO) IUCIEPCUIO, TaK Kak Jiro0asi CTaTHUCTHUYECKas
00paboTKa CBOAUTCS, IPEXKJIE BCEro, K HAXOXKICHUI0 UMEHHO 3TUX XapaKTEPUCTHUK.

Cnenyer o0OpatuTh BHMMAaHHE€ Ha TO, YTO OTH OIEHKH SIBJISIIOTCA
MPUOJIMKEHHBIMU, OCOOEHHO JUIsi BBIOOPOK Malloro o0bema, W ISl CYXKACHHS O
TOYHOCTH U HAJIEKHOCTH ITUX OIEHOK HAJI0 YMETh PUMEHSTh HHTEPBAJIbHBIE OIIEHKHU
Y 3HaTh METOJUKY MMOCTPOCHUS JOBEPUTEIbHBIX HHTEPBAJIOB.

Cnengyer Takke oOpaTUTh BHHMaHHE Ha TIOCTAHOBKY W pEIICHHE 3aJa4yd
IIPOBEPKH TPABIOMOI00MS CTATUCTUYECKUX TUIOTE3 W TPUMEHEHHE KPHUTEpPUEB
corjlacusi, KOJIMYECTBEHHO OIHUCHIBAIOUIUX  CTENEHb  PACXOKACHUS  MEXKIY
TEOPETUYECKUM U IMIIUPUUECKUM PaCIPEACICHUSIMH.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIEIIHOE M3YUYEHUE IUCLUUILINHBI «Bbicmas
MaTeMaTuKa», MPUOOpeTeHrne HEOOXOIUMBIX KOMIIETCHIIMN, YMEHH W HaBBIKOB
BJIQJICHUSI MaTEMaTUYECKHUM ammaparoM TpeOyeT OT CTYJISHTOB  OOJBIION
caMOCTOsITeNIbHOU paboThl. OOpaTHTe BHUMAHKE, YTO KOJUYECTBO YACOB, OTBOAUMBIX
Ha CaMOCTOSTEJIbHYIO Pa0OTy B COOTBETCTBUU C YUEOHBIM IIJIAHOM, PAaBHO WJIM, Kak
paBUJIo, OOJIBIIIE YaCOB, OTBOJAMMBIX Ha BCE BU/IbI Ay IUTOPHBIX 3aHATUM.

10.MeToanueckue peKoMeHaluu JIs1 IpenoaaBaTeis

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAaHUE CTYJEHTOB Ha TO, YTO MHOTHE
paszielibl Kypca SIBISIOTCA JJIsI HUX HOBBIMHU, HE M3YUYaBIIMMCS B IPOTPaMME CpEHEN
mKkoibpl. OHAaKO OHM HE TPEOYIOT KaKOW-TMOO CrernuaibHOM (JIOMOJHUTEITHHOM)
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MOATOTOBKM M BIIOJIHE MOJXKET OBITh YCHENIHO HM3Yy4YE€HBI, €CJIM CTYJIEHTBl OYyIyT
MOCEeNIaTh 3aHATHS, CBOCBPEMEHHO BBINOJIHATH JOMAIIIHUE 33/IaHUSI U TI0JIb30BAThCS
(mpu HEOOXOAMMOCTH) CHCTEMOH IUTAHOBBIX KOHCYJBTAllUd B TEUCHHE KaXIOTO
ceMmecTpa. Bomrenmme B Kypc MaTeMaTUKHU Pa3Aeibl SBJISIOTCA KIACCUYECKUMH, B TO
K€ BpEeMs OHU TPAKTHUYECKH OPUEHTUPOBAHBI, TaK KaK HMMEIOT NIUPOKOE
pacnupoCTpaHEHHE JJIsl PEIICHUs PA3HOTO poOJa 33a/1a4 BHYTPH CaMOM MaTEMAaTUKHU U
NPUKIAIHBIX 3a7ad. MX OCBOGHME TMOMOKET CTyJAeHTaM JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb, YCIICIIHO IPUMEHSTh
HAKOIUICHHBIC 3HAHUS B IPO(PECCHOHATLHOMN ACATEIbHOCTH.

Heo6xomumo ¢ caMoro Havania 3aHsATUNA peKOMEH0BATh CTYJICHTaM OCHOBHYIO
U JIONOJIHUTENIBHYIO JIUTEPATypy, a B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB JJIs
MOJATOTOBKH K 9K3aMEHY.

CoobOpakeHHsI 1 peKOMEHIAIUM, TIPUBEICHHBIC B I1. 9 paboueit mporpamMMBbl JIJis
CTYJICHTOB, JOJKHBI OBITh YETKO CGHOPMYJIHUPOBAHBI U HU3JO0KEHBI HMEHHO
MpernojaBaresieM Ha JICKIUIX, TPAKTUUYECKUX 3aHSATUAX U KOHCYJIbTAIUX.

N3noxeHne  TEOPETHYECKOTO  MaTepualia  JOJDKHO  CONMPOBOXKAATHCS
WJUTIOCTPATUBHBIMU TMPUMEPAMH, TIIATEILHO OTOOpPAHHBIMU MPENoj/iaBaTeIeM Tak,
YTOOBI TEXHUYECKUE TPYJAHOCTU U BBIKJIAJKH MPU PEIICHUH 3a7a4l HE OTBIEKAIU OT
[JIABHOTO: OCMBICIICHHSI UJEU W CyTH MNpUMEHsieMbIXx MeTofoB. ClremyeT Bceraa
yKa3bIlBaTh MNPUMEPHI MPAKTUYECKOTO0 MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHSATHAX
ypaBHEHHUH U (GOpMYII.

[IpakTHdeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHbBI IIPEIO aBaTeIeM TaKUM
00pa3oMm, 4TOOBI OCTaBaJIOCh BpeMs Ha IEPHUOIUYECKOE BBIMOJHEHHUE CTYICHTAMHU
HEOOJIBIIION CaMOCTOSITEILHONH pabOThl B ayJIUTOPUH JJIi TMPOBEPKH YCBOCHUS
U3JIO)KEHHOT0 MaTepuraa.

[IpenonaBarenb, BeAyIIMH MNPaKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH
y4eOHO — TeMAaTUYECKUM TJIaH 3aHATUM C IEKTOPOM, UCMOJIb30BATh €AUHYIO CUCTEMY
0003HaYCHUH.

[IpenogaBarento ciienyeT A00UBaTHCA CUCTEMATUYECKOU HEPEPHIBHON pabOThI
CTY/JICHTOB B TEUYEHHUE CEMECTpa, HEOOXOJIUMO BBISBISATH CUJIBHBIX CTYJIEHTOB U
MpUBJIEKaTh MX K HAay4yHOH paboTe, K Y4YacTUIO B PA3HOro pojia OJUMIIMAAAX U
KOHKYpCax.

CTyneHT [JOKEH OIlIyllaTh 3auHTEPECOBAHHOCTh  MPENOAABATENS B
JTOCTHKEHUHU KOHEYHOTO pe3yjbTara: B IMPHOOPETCHUH OOYUYAIOIIUMUCS TPOYHBIX
3HaHWM, YMEHUI W BJIaJICHUS HAKOIUICHHOW WHGOpMAIMe s pemieHus 3aaad B
PO eCCUOHATILHOM IESITEIIBHOCTH.
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CprKTypa u CoA€epKaHUuEC TUCHUIIJINHBI «BbIcIIasi MAaTeMaTHKA»

10 HAIPABJICHUIO TIOJITOTOBKH
15.03.01 MammHoCcTpOeHune

[Tpoduns noaroTOoBKM

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

(bakanaBp)
ouHast hopMa oOydeHUs

Ilpunoscenue 1

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

Beenenne. Pazgen 1. DjaeMeHTHI

JIMHEHHOi ajre0dpsl .

Martpuirsl u ONPECTUTENH.

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

Onpenenurend, WX CBOWCTBA U

BBIYHCJICHHSL.

Boioaua 3a0anuni__ PI'P No 1 no

JUHEUHOU _U_68eKMOPHOU_anzedpe u

AHATUMUYUECKOU 2e0MEeMPU,

OOpaTHass MaTpulla W alTOPUTM ee

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

JMarOHAJIbLHOMY WIIH

TpaneuueBUIHOMY BUAY. MarpuuHas




dbopMa 3ammMcH CHCTEMBI JHHEHHBIX
areOpanyecKux YpaBHEHHUH.

1.3

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

1.4

Pa3znen 2. DiieMeHTbI BEKTOPHOM
aJre0psbl.

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

1.5

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

1.6

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

1.7

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

BUJLY.
IIpuem PT'P Ne 1

1.8

Pa3znen 4. KommiexkcHble 4yucaa U
MHOT04JIEHbI.

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

1.9

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

1.10

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

10

1.11

HenpeprIBHOCTh QYHKIMI B TOUKE U
Ha TpoMexyTke, Touku pa3pbiBa
byHKIMM, WX KiI1accuUKaIus.
AcumnrToTsl rpaduka (QyHKIHH, HUX
KJ1acCU(pUKanus, yCIIOBUSA
CYLIECTBOBaHMS, METObI
HaXOXK/ICHHSL.

11

1.12

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

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

1.13

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

13

1.14

PackpeiTne HEONPEIEIECHHOCTEN
pas3IMYHOro TUIA. [TpaBuio
Jlonurass.

14

1.15

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

15

1.16

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

16

1.17

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

17

28



CamocrositeibHass padora Ne3 Ha
ceMHUHape

1.18

O0630pHas JIeKIus

18

O0630pHOE PAKTUYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-20

Bcero yacoB o AucuuILInHE
B IIEPBOM ceMecTpe

36

36

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

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

YactHele IIPOU3BOIHBIE "
muddepeHImanbl BHICIINX MOPSIKOB.
Teopema IlIBapua.

Boiiaua 3aganmii PP _Ne 3 mo
byHkuAM HECKOJbKHUX
nepeMeHHbIX

2.2

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

2.3

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

2.4

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

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

Boigaua 3aganuii PP Ne 4 mo
HHTErpaJJLHOMY MCYHUCICHHUIO

2.5

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

2.6

WnuTerpupoBanue paloHaIbHBIX
NpoOeil HHTerpupoBaHUEe HEKOTOPBIX
BUJIOB UPPALMOHATBHBIX ()YHKITHHA.

2.7

HNuTerpupoBanue
TPUTOHOMETPUUECKUX (PYHKITHH.

2.8

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

2.9

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

uryp).

2.10

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

10
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211

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

11

2.12

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

12

2.13

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

Boinaua sapanmii PI'P Ne S mo
psiiamM

13

2.14

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

14

2.15

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

15

2.16

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

16
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2.17

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

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

CamocrosiTesibHasi pabora Ne 6 Ha
ceMHHape

17

2.18

O0630pHast JeKIUs

18

O0630pHOE MPAKTHYECKOE 3aHSTHE

18

®opma aTTecTAIAN

19-21

Bcero yacoB nmo jucuMIJInHe
BO BTOPOM ceMecTpe.

36

36 72

PI'P

cam.
pao.

Tpernii cemecTp

3.1

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

3.2

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

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

.OIHOPOHBIE N1.y. W NPUBOJAILIUECS
K HUM.

3.4

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

3.5

Pemennie ypaBHeHMII B  TMOJHBIX
muddepeHmanax
CamocrositeibHasi padora Ne6 B
ayJIUTOPUM

3.6

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

3.7

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

3.8

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

3.9

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

33



3.10

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

10

3.11

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

11

3.12

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

CamocrositeibHass padora Ne 7 B
ayIuTopun

12

3.13

KpaeBble  3amaum. 3amaun  Ha
COOCTBEHHBIE 3HAYEHUS

13

3.14

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

14

3.15

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

15

3.16

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

16
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QG epeHIaIbHbIX ypaBHEHUI
METOJIOM MCKITIOUCHHSL.

3.17

Pemienne JnMHENHBIX OJHOPOAHBIX
CHUCTEM nuddepeHITnaTbHBIX
ypaBHEHUI METOZ0M Ditnepa.
BekoBoe ypaBHeHHE

17

3.18

O0630pHOE MPAKTHUYECKOE 3aHATHE T10
nuddepeHIATbHBIM YPaBHEHUSIM

18

(Dopma ammecmauuu

19-20

Bcero yacoB nmo jucuMIInHe
B TpeTbeM ceMecTpe.

18 | 18 36

PI'P

cam
paod

YeTBepThlil cCEMeCTP

41

Paszpnen 11. Teopus BeposiTHOCTEH
BBenenue. DiieMeHTHI
KOMOWHATOPUKH.

Boiiava 3aganusg PI'P Ne 7 mo
TEOPHH BEPOSITHOCTEM

4.2

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

4.3

Anrebpa coObITHIl. 3aBUCHUMBIE U
HE3aBHCUMBIC COOBITHS. Y CIIOBHAS
BEPOSATHOCTb. (OCHOBHBIE TEOPEMBI
TEOPUHU BEPOSITHOCTEM.
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4.4

dopMmyna IOJIHOW  BEPOATHOCTH.
dopmyibl beiteca.

4.5

®opmyna bepHyM, JOKalbHAas U
MHTErpasibHas TeopeMsl Jlamnaca.

4.6

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

4.7

Hucnossle XapaKTEPUCTUKU
JUCKPETHBIX CIIy4YalHbIX BEJIMYHH.
Maremaruueckoe — OXHIAHUE U
JUCIIEPCUS CIy4YalHBIX BEJIWYMH, UX
BEPOSITHOCTHBIN CMBICII K CBOWCTBA.

4.8

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

4.9

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

CamocrositeibHas padora Ne 9 Ha
ceMHHape

4.10

[IpenensHble  TEOpEeMBI  TEOPHH
BeposaTHocTel. Teopema YeOblmiena.
Teopema bepnymnu. LleHTpanbHas
npejenbHasi TeopeMa.

10
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Pasznen 12. MaTtemaTHueckas
CTATHCTHKA

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

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

11

4.12

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

12

4.13

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

13

4.14

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

14
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4.15

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

Ilposepxa

15

4.16

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

16

4.17

Onpeodenenue 8b100POYHBLX
Ko3ghuyuenmos  koppenayuu - u
peepeccuu, MemoouKa NOCMpPOEHUs.
JUHEUHOU  CPeOHeK8aopamuieckol
peepeccuu

CamocrositenbHas padora Ne 10 Ha
ceMHHape

17

4.18

O0630pHast JeKIUs

SN

18

0O030pHOE MPAKTUYECKOE 3aHATHE

18

@0pM(1 ammecmauuu

19-21

Bcero yacos nmo fucuMIJInHe B
4YeTBEPTOM ceMecTpe

36

36

72

PI'P

cam
pa6

Bcero yacoB mo JUCHMILINHE HA
MepBOM H BTOPOM Kypcax

126

126

252

PI'P

10
cam
pad
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AHHOTAUMS MPOrpaMMBbl JHCHHUILIMHBI «BbIciass MaTeMaTHKa»
HaIpaBJIEHUE MOJATOTOBKU
15.03.01 «MamuHOCTpOEHHE»
[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 pa3BUBATh HABBIKA CAMOCTOSTEIHHOTO H3yYECHUS
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 3amadamM OCBOCHUSI NHUCIHUIUIMHBI «BbICIIasg MaTeMaTHKa»
OTHOCSITCSI:

- OCBOGHHUE CTYJI€HTaMH OCHOBHBIX MOHSTUN, METOJOB, (HOPMHUPYIOIIUX
OOIIyI0 MaTeMaTHYECKYI0 MOJATOTOBKY, HEOOXOJIMMYIO ISl YCIEIIHOTO PEIICHUS
MPUKIIAJIHBIX 33]1a4;

- TOATOTOBKY CTYJIEHTOB K JICSITEJIbHOCTU B  COOTBETCTBHUHM 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

JucnunnuHa «Beicias MmaTeMaTHKa» OTHOCUTCS K 0a30Boi yactu 0y1oka 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 MATEMaTUYECKOr0 MOJIETMPOBAHMS TEXHOJIOTHYECKUX MPOLECCOB,;
- OCHOBBI TEOPETHYECKUX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHMI;

- TUAPONTHEBMOABTOMATHKA U TUAPOIPUBO/I;

- BJIEKTPOTEXHUYECKHUE OCHOBBI MAIIMHOCTPOUTENBHBIX TEXHOJIOTUH;

- CONIPOTHUBIIEHUE MAaTEPUAJIOB;

- TEOpHsI 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 nusydeHus TUCIUILIMHBI « BpIciias MaTremMaTHuKa JOJKHBI ObITh
JIOCTUTHYTHI CIICYIONINE Pe3yJIbTaThl Kak 3Tan (hOPMUPOBAHUS COOTBETCTBYIOIINX
KOMIIETEHIIUM:

3HATDb:

- OCHOBHBIE aHAJTMTUYECKUE METO/IbI IUHEUHOM anreOpbl, MaTEMaTUYECKOTO
aHanuza, Teopuu AU EepeHINaTbHbIX ypaBHEHHUM, TEOPUU BEPOSTHOCTEU 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 yueOHOI paOoThI Beero Cemectp
4yacoB 1 2 3 4
OO6mast TPy I0€MKOCTh 504 144 144 72 144
AyaAUTOpHBIE 3aHATHUSA 252 72 72 36 72
(Bcero)
B Tom yucie
Jlexiu 126 36 36 18 36
[TpakTuueckue 3aHsATUS 126 36 36 18 36
JlaGopaTopHbIe 3aHATUS HET - - - -
CamocrosiTenpHas paboTa 252 72 72 36 72
KypcoBast pabota HET - - - -
KypcoBoii npoekt HET - - - -
Bun npomexxyTouHoun DK3aMEH | DK3aMEH | 3a4€T | DK3aMEH
aTTeCTaIluu




[Tpunoxenue 2

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

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hanpasnenune noarotoBku
15.03.01 MAIIMHOCTPOEHHUE

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

dopma 00yUeHHUs: OUHAsS

Ka(bezma MAaTCMATUKH

®OH/
OLIEHOYHLIX CPEJCTB

MO JUCHUILIMHE

Boiciasg MmareMaTuka

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

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

Mocksa, 2021 ron



Tabnuua 1

MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLMA

«BpIcIIasi MATEMATHKA)

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

B nporuiecce ocBoeHUS JaHHOM THMCHUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCT

HPYET CIEAYIOINE 001menpodeccCHOHAIbLHbIC KOMIIETCHIMH!

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

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

Ymern: rI1yOOKUX

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

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

- TPOBOAMTH PAOOTHI MO
MaTeMaTHYECKOMY aHAIH3Y
napaMeTpoB KayecTBa MPOAYKIIUH
MAaIIMHOCTPOCHNUS;

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

- AHAJTM3UPOBATH U MCIIOJIB30BAThH
METOJIbI 1

CpencTBa W3MEPEHMM s
KOHTPOJISL M yIIPABJICHUS
TOYHOCTBIO TPOLIECCOB
U3TOTOBJICHHS MAIIHH.

Baajgers:

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

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

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

«BpIcHIasi MATEMATHKA»

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

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

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

KomiiekT 3amanuii
JUUISL BBITTIOJTHEHUS
pacyeTHo-
rpaduyueckoit paboThI

YceTHBI onpoc

CpencTtBo KOHTPOJIS,, OPraHU30BaHHOE KaK

Bomnpocsl no

cobecenoBaHue, conenuaibpHas Oecema II€Oaroru4eckoro TeMaM/pa3z[eJ1aM
(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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Odopmiienne U onucaHHe OLEHOYHBIX CPEICTB
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 IIpHM WM3MEHEHMM 3aJlaHus, CBOOOJHO CIpaBJISIE€TCA C 33JadyaMd M NPAKTUYECKUMU
3a/IaHUSIMU, TIPABUJIBHO 0OOCHOBBIBAET MIPUHSTHIC PEIICHUS.
"Xopowmo"- ecnu CTyACHT TBEPAO 3HAET MPOTPAMMHBIA MaTepuai, PaMOTHO U IO CYIIECTBY €ro
U3JIaraeT, He JOMyCKaeT CyIIeCTBEHHbIX HETOYHOCTEN B OTBETE HAa BOIIPOC, BJIAJEET HEOOXOJUMBIMU
YMEHHSIMH U HaBbIKaMU TPU BBIMOJHEHUH MTPAKTUUYECKHUX 3aJaHU.
"Y10BJIETBOPUTEIBHO'" - €CJIM CTYIEHT OCBOUJ TOJIBKO OCHOBHOW MarepHall IpOrpaMMbl, HO HE
3HAaeT OTHENIBHBIX TEeM, JOMYCKAaeT HETOYHOCTH, HEJOCTaTOYHO IMpaBWIbHBIE (DOPMYIHUPOBKH,
HapyIaeT MoCIe0BaTEIbHOCTD N3JIOKEHHUS MPOrPaMMHOI0 MaTepuaia U UCIIBITHIBACT 3aTPyAHCHUS
B BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHUH.
"Hey10B/1eTBOPUTEJIBHO'" - €CIM CTYJEHT HE 3HAeT 3HAUUTENbHOM 4YacTh MPOrpaMMHOIO
MaTepuaia, 10ImycKaeT cepbE3Hble OMUOKHU, C OOIBIIMMU 3aTPYTHEHUSMU BBIMIOIHIET IPAKTUYECKUE
3aJlaHusl.

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

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

IIkana oueHNBAHUA .

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

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

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

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu u UX CBOMCTBA.
2. YwucnoBasi MOCIIEIOBATENLHOCTD U €€ Tpeel.
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 2021 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
Huctunnuaa  «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 nocieoBaTeNbHOCTH  lim

n—oo

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

22I’H~1 + 52n+2

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

3aB. kadeapoii I'.C. XykoBa / /
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MMHUCTEPCTBO HAYKU U BBICIIIEI'O 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 2021 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 2021 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.
YTBepkaeHO Ha 3aceaannn kKadenpsl «Marematuka» « 22 » urons 2021 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 3aceannn kKadenpsl «Marematuka» « 22 » urons 2021 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?

VYTBepxkIeHo Ha 3acenanuu Kadeapsl «Matemarukay « 22 » utons 2021 r., mporokoxn 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 MEKY KOMIUIEKCHBIM YHCIOM H €0 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

48



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 Mex/y 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 obmiee 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 | |

3AJAHHME 12.

W3BecTHa (yHOaMEHTaNbHAs CUCTEMa PEIICHUH OJHOPOJHOTrO JHHEHHOro nu(depeHInanIbHOTo
ypaBHeHus: Y, =1, Y,=X, Y,=x°. Torna 4acTHoe pelleHHE yPaBHEHHUs, YIOBJIETBOPSIOLIEE
HavanbHbIM yenoBusiM  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=C,e*+C,xe* sBmsercs  OOIMM pEIICHHEM  JIAHCHHOTO 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 mno 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 ypHbI, B KOTOpOI HaxonsaTcs 6 Oenblx M 4 4YepHBIX IIapa, U3BJIEKaloT Haydady 2 mapa. Toraa
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 €€ momaianus B uHTepBa (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

3AJJAHHUE 18
W3BecTHO cTaTuCTUYECKOE paclipeiesieHue BbIOOPKU
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 pAacHpelesIeHHOTO TMpHu3Haka X — TreHepalbHOU
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 kKoHKypupyromei Oyner 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 U 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 cUCTEMBI 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 OpTOrOHAIBLHOCTH, KOJTAHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23.

JInnelinble mpocTpaHCTBa.

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

el A =

®

10.

11.

12.
13.

14.
15.

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

23.
24,

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

MATEMATHUYECKHA AHAJIN3

[TonsiTHE IEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

HNOHATHE (PYHKIMOHAIBHONW 3aBUCUMOCTH, KlIacCU(UKaLus GyHKLIUH.

OnpeneneHye U TUIbI YUCIOBON MOCIEI0BATEIBHOCTH.

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

VYcnoBus CylecTBOBaHUS KOHEYHOT'O MpeJieNia YUCI0BON MOCIe0BaTeNIbHOCTH (TeopeMbl Komm
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, HETIPEPHIBHBIX Ha OTpe3ke (TeopeMsbl Beitepitpacca, bonpuano — Kommn).
[TpousBonHas. ['eomeTpudeckuil u puzndeckuil cMpIci npou3BoaHoN. KacarenbHas u Hopmaib
K TUIOCKOM KPHBOM.

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

CBs13b MEXY CyIIECTBOBAaHUEM IPOU3BOJHONW (YHKIIMHM B TOUKE U HETIPEPHIBHOCTHIO (DYHKIIUU
B TOH 7K€ TOYKE.

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

[TpousBoaHas GyHKIMH, 3aJaHHOU HESBHO.

JuddepenurpoBanue ca0xKHON MOKa3aTeIbHONW (QYHKIHH.

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

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

IIpaBuno Jlonurans.

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

AcumnToTsl rpaduka GyHKIHH.

OkcrpemyMm. Heobxoaumoe ycimoBue 3KcTpeMyma.

JloctaTouHble yCIOBUS IKCTPEMYyMa.

JHocraTouHoe ycioBue Bo3pactanus (yObiBaHUs) QyHKIIUU.

Haubosnbiiee u HanMeHblee 3HaYeHUS (DYHKIIMU Ha OTPE3KE.

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

OO61as cxema MOCTPOCHUSI U UCCIIETOBaHMs rpauKa QyHKIIHH.
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OYHKIIMU HECKOJIBKUX IIEPEMEHHBIX

OmnpeneneHne 1 TeOMETPUIECKUN CMBICT (PYHKINH JIBYX EPEMEHHBIX.

JIuHUYM ypoBHS (YHKLUH JIByX [IEPEMEHHBIX.

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

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

IIpon3BonHas GyHKLIMU HECKOJIBKUX MEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoHas MO HANPABICHHUIO U TPAJAUEHT CKAJSIPHOTO TOJIS.

OKkeTpeMyM (QyHKIMHM HECKOJIbKUX NEPEMEHHBIX.

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

HUHTEI'PAJIBHOE MCYUCJIEHUE

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

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

VYHuBepcanbHasg TPUrOHOMETPUYECKas TOICTAHOBKA.

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

Brruncnenue monmaay KpUBOJIMHENHOTO CEKTOPA B MOISAPHBIX KOOPANHATAX.

Beruncnenue muomaneid B NPAMOYTOJIBHBIX M TOJSPHBIX KOOPAWHATAX C IOMOILBIO OIpe-

JICJICHHOTO MHTETpaa.

Beluncnenue QIMHBL 1YTU € IOMOLIBIO OIIPEAEIEHHOIO HHTErpaa.

Brluncnenue nmHBI 1yry KpUBOH, 3aJaHHON IMapaMeTPUYECKHU.

Brruucnenue o6bema Tena BpalieHus ¢ MOMOLIbIO ONPEeICHHOI0 HHTerpaa.

Brruncnenue mion@aan NOBEpXHOCTH TeJla BpaICHUS.

Heco6cTBeHHBIE MHTErpallbl IEPBOTO U BTOPOro THMA. IIOHATHS CXOAMMOCTH U pacX0IUMOCTH

HecOOCTBEHHOr0 MHTErpaa.

Heco6cTBeHHBIE MHTETPaANIbl OT pa3pbIBHBIX (DYHKITHIHA.

KpatHble, KpuBOJIMHEHbIE, IOBEPXHOCTHbIE HHTErPAJIbI,

JIBOMIHOM MHTETpAaI, OIIPENEICHUE U CBONCTBA.

IIpaBuna BbIUKCIEHNS TBOWHOTIO HHTErPAJIa.

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

TpolHOM UHTErpall, ONpPEACIICHUE U CBONCTBA.

KprBonmHENHbBIN MHTETpal EPBOro THUIIA .

KpuBosMHENHBIN HHTErpall BTOPOrO THIIA.

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

®opmyna ['puna.

I1oBEpXHOCTHBIN UHTErPaJ IEPBOrO THUIIA.

10. DneMeHTHI TeOpUH TOJIsI, TOBEPXHOCTHBIA HHTETPAJI BTOPOTO THIIA.

62



=

COoNoORWN

10

N

o~

10.

11.

12.

13.

14.

15.

PSIJTBI

YucnoBble MONOKUTENbHBIE psAfbl. [loHATHE CyMMBI OeckOoHEeUHOTO psifa. Cxonadiuecs U
pacxoasIuecs psibl.

HeoOxoaumblii pU3HaK CXOAMMOCTH, TEOPEMBI CPABHEHUS.

[Tpusnaku lanam6epa u Koy, uHTErpanbHblii IpU3HAK.

3HaKonepeMeHHbIE PAAJIbI, A0COTIOTHAS U YCIOBHASL CXOAUMOCTD.

Teopema JleitbHMIIA 0 CXOIMMOCTH 3HAKOUEPETYIOIIUXCS PSIOB.

DyHKIHMOHAJIBHBIE PsAJIbl, pABHOMEPHAs CXOAMMOCTh, IpU3HaK Beliepmrpacca.
Crenennsle psizbl, TeopeMa AGerns, HHTepBall U painyc CXOAUMOCTH CTEIIEHHOTO psija.
Psn Teiinopa. YcnoBus pa3inoxuMocTd GyHKIMH B psaa Teinopa.

Paznoxenne B pan Teitnopa HeKOTOPBIX QyHKIMIA (TaOIMYHBIE PA3TI0KEHUS).
[Tpumenenue psina Teitnopa kK MpUOIMKEHHBIM BBIYHCICHUSIM.

OBbIKHOBEHHBIE TUOP®EPEHIIUAJIBHBIE YPABHEHUSA

OcHOBHBIE TOHATHS TEOPHUH OOBIKHOBEHHBIX IU(M(depeHIIMaTbHbIX  YPaBHEHUN IEPBOTO

HOpsi/IKA: OTpeNieieHne OOBIKHOBEHHOTO auddepeHnnansHoro ypaBHeHHs, (OPMBI 3arucu

OOBIKHOBEHHOTO AU PepeHInanIbHOr0 ypaBHEHHUST TEPBOTO MOPsAKa, TMOHATUS OOIIEro H

YaCTHOI'O PELIEHUH, OOILIEro U YaCTHOrO HHTETPasoB.

[TocranoBka 3amaun Komwm mis nuddepeHmanibHoro ypaBHeHUS IEPBOTO MOPSAKA.

Teopema cymiecTBOBaHUS W €IUHCTBEHHOCTH pemieHHs sl IuddepeHHaaIbHOr0 YpaBHEHUS

MEpPBOTO NOpPsIJIKa.

["'eomeTpryeckuii CMbICI 00ILEro UHTErpajla OOBIKHOBEHHOI'O J1.y. IEPBOTO MOPsIIKa.

Huddepenunansupie ypaBHEHUS IMEPBOrO MOPSIKA C Pa3feeHHBIMU U Pa3AeSIOUIIMUCS

MepEMEHHBIMH.

Jluneitaple nuddepeHManbHbIE ypaBHEHUS IEPBOTO  MOPSIKA. Merton Bapualuu

IIPOU3BOJIBHON IMOCTOSTHHOM.

Juddepenunansubie ypaBHeHUS N-T0O opsaka. OCHOBHBIE MOHATHS: ()OPMBI 3aITUCH, TTOHSATHUS

00LIEero ¥ YaCTHOTO PELIeHUH.

[TocranoBka 3amaun Komm u kpaeBoi 3amauu il OOBIKHOBEHHOTO UG (hepeHIMaTbHOTO

ypaBHEHHUS N-TO TOPsJIKA.

WuterpupoBanue auddepeHInaIbHbIX ypaBHEHUH N-TO TOPSAKAa METOJOM TOHMKEHUS

MOpsAIKA.

Jluneitaple omHOpoaHble MU depeHIranbHble YpaBHeHHs N-ro mopsaka. OOmue cBoiCTBa

pELICHUI: TOHATHS JIMHEWMHO 3aBHCUMBIX M JIMHEWHO HE3aBHUCUMBIX PEIICHUH, ONPEIeTUTEIs

Bposnckoro, nonsitue GpyHaaMeHTaTbHONW CUCTEMBI PEIICHHI,

Teopema o0 cTpykType o0Omero pemeHuss OOBIKHOBEHHOIO JIMHEHMHOrO OJIHOPOJHOIO

muddepeHIaTbFHOT0 YpaBHEHHsI N-TO MOPsAKa.

Jluneiinbie ogHOpoaHBIE AU depeHInanbHbIe YpaBHEHUS N-TO  TMOPSAKAa C TOCTOSHHBIMU

kodpduimeHTamMu.  XapaKTepUCTUYECKOE YpaBHEHHE, €ro CB3b C JuddepeHmantbHbEIM

YpaBHEHHEM.

Bun yacTHBIX pemieHuil JTHHEHHOTO OAHOPOAHOrO aud@epeHInanbHOr0 ypaBHEHUS N - TO

MopsiIKa C  TOCTOSHHBIMU ~— Kod(duImeHTaMu B 3aBUCUMOCTH  OT BHJA  KOPHEH

XapaKTEPUCTUUYECKOTO YPAaBHEHHSI.

Jluneiinpie HeomHOPOaHBIE MUdQEepeHITnaNTbHBIE YypaBHEHHUS. Teopema 0 CTPyKType OOIIero

peleHusl.

Pemenve nWHEWHBIX HEOMHOPOMHBIX AH(GEpEeHIINATbHBIX  YPAaBHEHHH C TOCTOSTHHBIMH

koddpuimenTamu. MeTo1 moidopa 4acTHOTO PEIIeHUs AJIs IPaBbIX YacTel B
f(x)=PR,(x)e™, f(x)=M cosSx+ Nsin X,

f (x) = P(x)e”™ cos Sx + Q(x)e™ sin Bx.
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Pemenne JMHEHHBIX HEOJHOPOAHBIX JUPPEpEeHIMATbHBIX YpaBHEHHH METOJOM BapHalluu
IIPOU3BOJILHBIX ITOCTOSIHHBIX.

[TocTaHOBKa U pelieHue 3a/1a4y Ha COOCTBEHHbIE 3HAYCHHUS.

Cuctemsl quddepeHranbHbpIX ypaBHeHHHA. [lonsTre HOpManbHO# cucteMsbl. [lonsaTust oOrmiero
Y 4aCTHOIO peleHui cuctembl. Teopema o mnpuBeneHMH TU(HEPEeHIHMATIBLHOIO ypaBHEHUS N-
ro NOpsAKa K HOpMaJabHOU cucTeMe. MeToa UCKITH0YEHUST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEH

Bunbl ciyualiHbIX COOBITHH.

Kraccuueckoe u cTaTucTUYECKOE OMPEEIICHUs BEPOSATHOCTH TMOSBICHHS cOObITHS. OCHOBHBIE
(dhopMyIIbl KOMOMHATOPHUKH.

[IpuHUMIT CTATUCTUYECKON YCTOMYMBOCTH OTHOCUTEIBHBIX 4aCTOT. CBS3b U Pa3Iudue MEXAY
KJIACCUYECKHUM U CTATUCTUYECKUM OIPEIEICHUSAMU BEPOSTHOCTH.

['eomeTpuueckoe onpenenenue BeposaTHocTu. 3anadya 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 croxkeHust BEpOATHOCTEH I 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
BEIMYUHBL. Psan pacripeneneHus.
WurerpanbHas GyHKIUS pacnpenenenus BeposTHocTel. Onpesenenue, BEpOSITHOCTHBIA CMBICI
U CBOMCTBA.

[TnotHOCTH BeposiTHOCTEH. OmnpeneneHne, BEpOSTHOCTHBIM CMBICT U CBOMCTBA.
CBs3b MeXJy MHTErpaJbHOW (YHKUHMEH paclpelesieHus BEpOATHOCTEH M IUIOTHOCTBIO
BEPOSITHOCTEH.
Onpenenenne, BEPOATHOCTHBIA CMBICI M CBOWCTBA MaTeMaTHMYECKOrO  OXKHIAHUA I
JUCKPETHBIX M HETIPEPBIBHBIX CIIy4alHbIX BEJINYHH.
Omnpenenenne, BEpOATHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCUU.
buHOMUANBHBIN 3aKOH pacrpeIeICHHUS .
CpenHee 1 HauBEpOSITHENIIIEE YUCIIA TTOSBICHUN COOBITUS IPU OMHOMUATBHOM pacIpe/leIeHUH.
3axoH pacnpezenenus [lyaccona.
PaBHOMEPHBIN 3aKOH pacIpenesieHus BEPOATHOCTEN.
ITOKA3aTEeNbHBIA 3aKOH PACTIPEECICHUS BEPOSITHOCTEH.
HopmainbHblli 3aKOH paclpenesieHusl BEPOATHOCTEN. BepoATHOCTh IonaaaHus HOPMAaJIbHO
pacrnpeeeHHON CITy4YailHOM BEJIMYMHBI HA MPOW3BOJIBHBIA KOHEUYHBIM HHTEPBAJ.
BeposTHOCTE nOmanaHus HOPMaJIbHO PACHpPEACIICHHON CIIy4yalHOM BEIWYMHBI HAa WHTEpBAl,
CUMMETPUYHBIM OTHOCUTENIBHO cpeiHero 3HaueHus. [IpaBuio tpex curm. Teopema JlsmyHoBa.
[IpenenbHble TEOPEMBI TEOPUH BEPOSTHOCTEMN.

MATEMATHYECKAS CTATUCTHUKA

[IpenMeT 1 OCHOBHBIE 33]]Ja4l MaTEMATUIYECKONH CTATUCTUKH.

[TonsiTue o BeIOOpouHOM MeTozie. ['eHepanibHas U BEIOOPOYHASI COBOKYTTHOCTH.

OcCHOBHBIE TOHSITHSI MATEMAaTUYECKON CTATUCTUKY (BapUALIMOHHBIN P/, 4ACTOTa, OTHOCUTENbHAS
4acTOTa, CTATUCTUYECKOE pacTpe/ielieHUE BEIOOPKH).
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OMnupuueckas QyHKIHS pacrpeeNeHus: BBIOOPKH U €€ CBOWCTBA.

[Tonuron 4acToT ¥ MOJIUTOH OTHOCUTEIBHBIX YacTOT.

I'ucTorpamma 4acToT ¥ OTHOCUTEIBHBIX YaCTOT.

Toueunsle OIleHKH MapaMeTpoB pacnpeneieHus. TpeOoBaHUs K OLIEHKAM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYMBOCTH BRIOOPOUHBIX CPETHUX.

Bri6opouHnas 1 nucnpaBieHHas IUCIEPCUH.

10 WNHtepBanbHble OLEHKHU. /[0BEpUTENbHBI MHTEpPBAN U JOBEPUTENIbHASI BEPOATHOCTh. lloHsaTHE
TOYHOCTHU OLICHKH.

11. TlocTpoeHue MOBEpUTEIHLHOTO WHTEpBaJia AJSl OLIGHKH IeHEpajJbHOW CpelHed MpU U3BECTHOM
CpPEIHEM KBaJIpaTU4ECKOM OTKIIOHECHHH.

12. TlocTpoeHue 1OBepUTEIHHOIO HHTEPBAJA JJIsl OEHKU T'eHEepabHOM cpeiHel TPU He- U3BECTHOM
CpeIHEeM KBaapaTudecKoM oTkiIoHeHnu. Cioyuait manoii BeiOOpku. Pacnipenenenue CThIO/ICHTA.

13. YnpoieHHbIe METO/IBI pacyeTa CTATUCTUYECKUX XapaKTEPUCTUK BEIOOPKH. Y CJIOBHBIE BAPHAHTHI.
Meron npousBeacHUN.

14. Kpurtepuu cornacusi. Y poBeHb 3HAUUMOCTH.

©oN R

15. Kpurepuii ){2 [Inpcona.

16. KoppensiumoHHast U perpeccuoHHasi 3aBUCUMOCTH.

17. YpaBHeHue BHIOOPOUHOM peErpeccuu.

18. Br16opouHbIit KOAhOHUIIMEHT pEerpecCruH.

19. Be16opounsiii k03P PUIUEHT KOPPEISAIIUH.

20. CB#13b MEXTy BEIOOPOYHBIMU KOA(DPHUITUEHTAMU PETPECCUU KOPPEIISALIUH.

KomMiuiekT 3aqannii 11l BHINIOJTHEHUS
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 | u B=|0 -3 3
4 0 -3 1 1 -1

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

U IIPOBEPUTH €T0 I MaTpull A U B 13 epBOro  3aJaHus.
3aganue Ne3. Berunciaute onpenenuTelb AByMs CIIOCOOaMHU: pa3iioKeHHEM IO EPBOil CTpOKe U
pas3IoKEeHUEM 110 IEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
11 -1 1}
11 -2 1
3amanue Ne4. JInst maHHOM MaTpHIlBl HaiiTH 00paTHYIO MaTpuily. CaenaTs IpOBEPKY.
1 0 2
1 10
-1 2 3

3aganue No5. Pemnts matpuanoe ypaBuenne AXB =C (maiitu X). Cnenats npoBepky.

65



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 paccrosiaue 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 0a3ucHbIX 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 YCTAHOBUTD UX PACXOAMMOCTb.
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 aeraneid, Maio OTAUYAIONIUXCS 110 BHENTHEMY BHay. M3 HUX 6 fneTaneit
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. HaliTu 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 OJHOTHUIIHBIC JETajd. BeposTHOCTh M3TOTOBICHHS CTaHAAPTHOW
JeTaJIH JIJIS TIepBOTO cTanka pasHa 0,96, a st Broporo cranka - 0,92. Jletaim CKIaABIBAIOTCS B OJJHOM
MecTe, MpPUYEM TMEpPBBIA CTAaHOK M3TOTaBIMBaeT B 1,5 pasa MeHblle aeraneid, yem BTopoil. Haittu
BEPOSTHOCTB TOTO, YTO B3sTasi HAyAauy JeTallb OKaKETCsl HECTaHJaPTHOM.
BeposTHOCTB TOrO, YTO Hayqa4y B3sTas JAETalb U3 HapTHU CTaHAapTHa, paBHa 0,92. Haiiti BeposSTHOCTH
TOT'0, YTO CPE/IU B3ATHIX HayIauy LIECTH JeTaliell He MEHee JIBYX OKaKYTCsl HECTaHIapTHBIMH.
BepositHocTh 6e30TKa3HOM paboThl Kaxkaoro u3 700 He3aBUCMMO padOTAONMUX 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", uHTErpaibHyr0 (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

HOpPMaJIbBHOMY 3aKoHy ¢ mapametrpamu: d =20 cM, 0 =1,1 cm. Haiitu BeposSTHOCTH TOTO, YTO
JUTMHA JeTanu 3akimodeHa mMexay 19 cm u 21,1 cm. Kakoe oTkiioHEeHWEe NIUHBI JeTaau OT d
MOXKHO TapaHTHpoBaTh c BeposiTHocThio 0,9; 0,997 B kakux mnpenenax OyayT JexaTh
MIPAKTUYECKH BCE pa3Mephl Jerajeit ?

Ilo MaTeMaTHYeCKOH CTATHCTHKE

Jlnist KaxJ10ro BapuaHTa Tpedyercs:
[MpencTaBuTh OMBITHBIC JaHHBIC B CTPYNMITUPOBAHHOM BHUJE, pa30MB Ha K PaBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.
Haiit sMmmupraeckyro GpyHKIHIO pacTipe/ie]IeHns ¥ IOCTPOUTH €€ TpaduK.
[TocTpoUTH MOJUTOH U TUCTOIPAMMY OTHOCHUTEJIBHBIX YacTOT.
BBUuCIATE METOIOM TPOHM3BENICHUI UYMCIIOBBIE XapPaKTEPUCTUKH BBHIOOPKH: BBIOOPOYHYIO
CpeAHION0, BEIOOPOYHYIO M UCIIPABJICHHYIO JTMCIIEPCHH, BHIOOPOYHOE CpelHee KBaJpaTHdecKoe
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
TCHEPaJTbHOH  COBOKYITHOCTH C OMIHMPUYECKAM pacHpelelieHHeM BBIOOPKH, WCIIONB3YS
kputepun [Tupcona u Konmoroposa (mipu ypoBssix 3naunmoctu 0,05; 0,01).
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7. HaiiTu wuHTepBaJbHBIE OLICHKH [apaMETPOB HOPMAJIBHOIO 3aKOHA pacIpeleleHHs], MPUHSIB

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

3amanue
Pe3ynbrarhl perucrpanuu CpeIHel SKCIUTyaTallMOHHOW CKOPOCTH JBHKEHUSI aBTOOYCOB Ha
MEXTYTOPOIHBIX MAPIIPYTaX MPEICTABICHBI B BUJIC BAPUAIIMOHHOTO PsiJia B TAOIHIIC

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,

JOIMYCKAaCT CYHMCCTBCHHLBIC HCTOYHOCTH B OTBETaXx Ha BOIIPOCHL
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