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1. Ilesu ocBOEHHS AMCIHUILINHBI

K o0oCHOBHBIM weJAIM OCBOCHMS IHUCHMIUIMHBI  «BpICIIas MaTeMaTHKa»
CJIEAYyEeT OTHECTHU:
- BOCIIUTAHUE y CTYAEHTOB O0IIel MaTeMaTUUYE€CKOU KyJIbTYpBhI;
- MpuoOpeTeHue CTYyACHTaMH IIUPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HAHUM, YyMEHUN U
HAaBBIKOB;
- pa3BUTHE CIIOCOOHOCTH CTYAEHTOB K MHIYKTUBHOMY M JI€AYKTUBHOMY MBIIUICHHUIO
Hapsily C pa3BUTHEM MAaTeMaTUYECKOW NHTYHIINH;
- YMEHHME CTYyACHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOIO M3Y4YEHHUS YYEOHOU U
HAy4YHOU JIMTEPaATyphl, COAEPKAIIEH MATEMAaTUUECKUE CBEJICHUS U PE3YJIbTATHI,
- (hopMHUpoOBaHUE y CTy€HTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIHX
€ro HanpaBJIEHHUIO TIOJIFOTOBKU U 00ECTIEUNBAIOLIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha
pPBIHKE Tpyaa.

K ocHOBHBIM 3aayamM OCBOEHHUS IHUCHUIUIMHBI «BbICIIasg MaTeMaTHKa»
CIEAYET OTHECTH:
- OCBOCHHME CTYJEHTAaMU OCHOBHBIX TMOHSTHHA, METOAOB, (QOPMUPYIOMIUX OOIIYIO
MaTEMaTUYECKyl0  TOJTOTOBKY, HEOOXOAUMYIO JJisi  YCHEIIHOTO  pEeIIeHHUs
NPUKJIAJHBIX 3a7a4;
- TIOJITOTOBKY CTYAEHTOB K JESATEIBHOCTH B COOTBETCTBHHM C KBAJIM(PUKAIMOHHOM
XapaKTepUCTUKON OakasiaBpa Mo HAIpaBJICHHUIO, B TOM 4Kciie popMupoBaHre yMEHUN
UCIIOJIb30BaTh OCBOEHHBIE MAaTeMAaTHMYECKHME METOAbl B  MPO(ecCHOHATbHON
NEATEIbHOCTH.

2. Mecro nucuuniaunsl B cTpykrype OOII 6akanaBpuara

JucnumniauHa «BpIcmmas mMaTeMaTHKa» OTHOCHTCS K 0a3oBoi yactu Oyoka bl.
Ee nzyuenue obecrieunBaeT u3yueHrue TUCITUTLINH:
B 6a3zo0601i wacmu.
- pusmka;
- MPUKJIAJTHAsT MEXaHHMKa (TeopeThyecKas MEXaHHKa, COMPOTUBICHUE MAaTEPHUAaoOB,
JeTad MaIluH);
- MaTeMaTUYECKOE TIaHUPOBAHUE SKCIIEPUMEHTOB U MPUKJIaHAs] CTATUCTUKA;
- OCHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHH;
B sapuamuenou wacmu:
- aHAINTHYCCKAsT XUMHUS ¥ PU3UKO — XMMUISCKHIE METO/IbI aHAJIN3a,
- TEXHOJIOTUH pabOTHI ¢ 0a3aMH JTAHHBIX;
- MaTEMaTHYECKOE MOJICTUPOBAHNE OMOTEXHOJIOTHICCKHUX IMPOIECCOB U CHCTEM
- 9JICKTPOTEXHHUKA U DJICKTPOHUKA,;
- OCHOBBI 2KOHOMHKH M TIpaKTHKa OM3HEC — IJIAHUPOBAHUS B OMOTEXHOJOTUH
B oucyunnunax no evibopy cmyoenma.
- METOJIbI CePTU(UKAIIMU U KOHTPOJISI B OMOTEXHOJIOTHYECKOM MPOILIECCE;
- buousuka.



3. IlepeyeHnb IUIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs 10 AMCHHILJIMHE,
COOTHECEHHbIC C INUIAHUPYEMBIMHM pe3yJIbTATAMH OCBOCHHMSI 00pa3oBaTe/IbHOM
NPOorpamMmabl

B pe3ynbrate 0CBOCHMS JUCUHUIUIMHBI Y oOydaromuxca (GOpMHUPYIOTCS CIENyOIIHe
KOMIIETEHUUU U JOJKHBI OBITh TOCTUTHYTHI CIEAYIOIIME pe3yabTaThl 0OyUYEHUS KaK
sTan GOpMUPOBAHUSL COOTBETCTBYIOIIMX KOMIETECHIIHNA:

Kon B pe3yabrarte ocBoeHusi | IlepedyeHpb miiaHupyemMbIX pe3yJibTa-

KOMIIETCHIIMH | 00pa3oBaTeIbHOM NPo- TOB

rpaMMbl 00y4AKOIIUHCSH 00y4YyeHHUs M0 TUCHHUILINHE
JO0JIKEH 00J1a1aTh

OIIK-2 CIIOCOOHOCTBIO M T'OTOBHO- | 3HATh:
CTBIO MCIOJIb30BATh  OC- | ® OCHOBOIIOJIATAIOIINE TEOPETUUECKUE
HOBHBIC  3aKOHBI ~ €CTC- | TOJIOKEHHS, MPEyCMOTPEHHBIE MPO-
CTBCHHOHAYYHBIX  JHCIH- | TpaMMOW JUCHUIUIMHBI, POJb U 3HA-

IINITMH B HpO(beCCI/IOHaJII)- YCHHUC OCHOBHBIX 3aKOHOB €CTC-
HOM ACATCIbHOCTH, IIPpU- CTBCHHOHAYYHBIX JUCIUIIIINH
MCHATL MCTOAbl MATCMa- | yMETh:

THUYCCKOI'0 aHaJIn3a M MO- | UCII0JIb30BaTh OCHOBHBIC 3aKOHBI
ACIMPOBaHUA, TCEOPETUYC- | CCTCCTBCHHOHAYYHBIX JAUCIUIIINH,
CKOI'O M J3KCIICPUMCHTAJIb- | METOABI MATEMAaTUYCCKOI'O aHain3a

HOTO HCCJICIOBAHUS JUISE TEOPETUIECKOTO MOJICITUPOBAHHMS
IpoIIecCCOB U 00pabOTKH pe3yIbTaTOB
IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUHN
BJIa/I€Th:

METOJJaMU MaTEMaTHYeCKOrO aHalln3a
U MOJICJIIUPOBAHUS, TCOPETUICCKOTO H
IKCIIEPUMEHTAIBHOTO  MCCIICOBaHUS
nporneccoB s 3p(GEeKTUBHOTO pere-
HUS 337a4 B cdepe mpodeccruoHaTb-

HOU NeATEIILHOCTH

4. CTpyKTYypa M coaepxkaHue JTUCHUILIUHbBI

OO6mas Tpy10eMKOCTh TUCIHUIUIMHBI cocTaBiisgeT 10 3aueTHhIX eauHuIl, T.e. 360
aKageMu4yeckux 9acoB (u3 Hux 198 yacoB — camocTosaTensHas paboTa CTyIeHTOB).

Pazmensr muctumuinabl «Beicias MaTemMaTHKa» U3y4arOTCs Ha MEPBOM U BTO-
pPOM Kypcax.

Ha mepBoM Kypce BBIAEISIOTCS / 3a4E€THBIX CJIWHWII, TIPU STOM B TIEPBOM Ce-
MECTpPE BBIICIISIIOTCS 4 3aueTHbIC eAUHUIEI, T.€. 144 akageMuyecKux Jaca, u3 Hux 54
Jaca - Ha ayauTopHyto paboty u 90 4acoB — Ha CaMOCTOSITENBHYIO pabOTy CTyACH-
TOB, BO BTOpPOM cemecTpe — 3 3adeTHble enuHulpl (108 akagemuueckux 4acor), u3
HUX 54 Yaca - Ha ayAUTOPHYIO paboTy U 54 yaca — Ha CaMOCTOSITENIbHYIO padoTy CTYy-
JIEHTOB.




Ha BTOpOM Kypce B TPEThEM CeMeCTpE BBIACISIIOTCS 3 3a4ETHBIC €IUHUIIBI, T.€.
108 akagemMuueckux 4acoB, U3 HUX Ha ayJUTOPHYIO paboTy - 54 yaca U Ha CaMOCTOsI-
TEJIbHYI0 pabOTy CTYJEHTOB - 54 yaca.

IepBolii cemecTp: nexkuuu — 1 yac B Hepento (18 vacoB), npakTuyueckue 3aHsi-
TUs — 2 4yaca B Hefemto (36 yacoB), hopMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTp: nexuun —2 yaca B Heaento (36 4acoB), MPaKTUYECKUE 3aHS-
tuss — 1 gac B Hegento (18 wacoB), hopma KOHTPOJIS — FIK3aMEH.

Tpernii cemecTp: nexkuuu — 2 yaca B Henelnto (18 yacoB), mpakTUUYeCKue 3aHs-
tus — 1 yac B Hegento (18 wacoB), hopma KOHTPOIIS - IK3aMEH.

CtpykTypa u coaepxaHue JUCIHUILTUHBI « Bpiciias MareMaTuka» 1Mo Cpokam u
BUIaM paboThI oTpakeHsl B [Ipuoxenun 1.

Conep:xanue pa3aesoB JUCUUIIUHbBI
IlepBbiii cemecTp

BBenenue

[Ipenmer, 3a7aun U coaepKaHWe TUCIHUIIUHBI. OCHOBHBIC 3Tallbl Pa3BUTHUS AUCILIH-
mwiuHbl. CTpyKTypa Kypca, €ro MECTO U pOJjb B MOJTOTOBKE CIEIIMAIUCTA, CBS3b C
TPYTUMU JTUCUUATUITMHAMU.

Pasznen 1. DiaemMeHTHI JIUHEHHOMH aaredpsbl

Tema 1.1. MaTpuubl u onpeaeJuTe

[TonsitTue Marpuubl. Buael matpun. JlefictBus Han matpuuaMu. Onepanuu HaJl
MaTpUlaMH U WX cBoiicTBa. OmpenenuTeny, UX CBOMCTBA U BbIUMCICHUSA. [loHATHS
MUHOpa M ajareOpanveckoro MOmnojHeHus. PasznoxeHue omnpeaenuTens Mo 3JeMeH-
TaM CTPOKH WUJTU CTONOIa. Beiuncienue onpenenureneil pa3inuaHoOro mopsKa.

Tema 1.2. O6paTHas maTpuua.

OOpatHas MaTpHila U aJTOPUTM €€ BBIUUCICHUS. DJIeMEHTapHbIe Mmpeodpa3o-
BaHMs Matpull. [IpuBeneHre MaTpullbl K AUaroHaIbHOMY WJIM TpaneluueBUIHOMY BU-
ny. Marpuunas ¢opma 3aliCH CHCTEMbI JUHEHHBIX anreOpandecKuxX ypaBHECHHM.
Panr maTpunpr.

Tema 1.3. Pemenue cucrem JIMHEHHBIX ajiredpanyeckux ypaBHeHHUii.

CucreMbl TUHEHHBIX aIreOpanyecKuX YPaBHEHH, OCHOBHBIE MOHSTHUS peIlle-
HUSI, COBMECTHOCTH U HECOBMECTHOCTH CHUCTEMBI. PenieHne CucTeM JTMHEUHBIX ypaB-
HeHuit MetogoM Kpamepa, metomom oOpaTHoit MmaTpulibl, MeTonoM ["aycca. [Iposep-
Ka nmpaBwiIbHOCTH pemieHuil. Teopema Kponekepa — Kanemnu. Pemenne npon3Bodib-
HBIX CUCTEM JIMHEMHBIX ypaBHeHUN MeToAaoM ["aycca. PermieHne oqJHOPOIHBIX CUCTEM
JIMHENHBIX YPaBHECHUMU.

Pa3zen 2. JneMeHTHI BEKTOPHOM aJIredpbl

Tema 2.1. Jluneiinble omepanuy HaJ BEKTOpaMu, UX CBoOMcTBa. JIuHEiiHbIe
KOMOMHAIMU BEKTOPOB. JIMHEITHAs 3aBUCMMOCTh U HE3aBUCHUMOCTbH BEKTOPOB. bazuc
cucTeMbl BEKTOpOB. Pa3znoxkeHue BekTopa no 6asucy.

Tema 2.2. CkansapHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB, UX
CBOWCTBA. YCIJIOBUSI OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTO-
pOB.



Pasznen 3. KoMmjiekcHbIe YHCJIa H MHOTOYJIEHDI

[loHsITHE O KOMIUIEKCHBIX YncHaxX. AnredOpandyeckas, TPUTOHOMETpUYECKas U MTOKa3a-
TeNbHAsT opMa KOMIUIEKCHBIX 4HCell. ApU(pMETUUYECKUE ONepauuu HajJ KOMILUIEKC-
HBIMU 4YuciIaMHi. 3BrneueHne KOpHs U3 KOMIUIEKCHOTO yucia. OCHOBHas Teopema aj-
reOpsl. PaznoxeHne MHOro4sieHa Ha MHOXKUTEIH.

Pa3znen 4. AHaIUTHYECKAsA reOMeTpHst

Cucrembl KOOpAMHAT. JleKapTOBBI MPSAMOYTOJIbHBIE KOOPAWHATHI HA TJIOCKOCTH U B
npoctpancTse. [lonspHas cucrema KOOpAUHAT.

Tema 4.1. [Ipsimble U MJIOCKOCTH

Paznuunbie TUIIBI ypaBHEHUHN MJIOCKOCTH U IIPSMOM.

Beruuciienue pacctositHUM MEXJy ABYMsSI TOYKaMH, TOYKOM W TPAMOM, TOUYKOU U
IUIOCKOCTBIO.

Beruuciienue yrioB Mexay ABYMS NPSMBIMH, NMPSIMOW Y TIJIOCKOCTBIO, ABYMS IUIOC-
KOCTSIMH.

Tema 4.2. KpuBble BTOPOro nopsijika

Onnunc, napabosia, runepoosia, UX CBOMCTBA W ypaBHeHUs. OOIiee ypaBHEHUE KPU-
BOW BTOPOTO nopsaka. [IpuBenenue ypaBHeHUs KPUBOU BTOPOTO MOPSJKAa K KAHOHU-
YECKOMY BU]Y.

BbiHOCHTCS HA CAaMOCTOATEIbHOE U3YUYECHHUeE.

Pa3zges 5. DieMeHTBI MATEMATHYECKOI0 AaHAJIHN3A

Tema 5.1. YucnoBas mnocnenoBaTeabHOCTh. [Ipenen 4uciaoBod MocienoBa-
TENBHOCTU U ero cBoicTBa. OyHkuud. [Ipenen pynkuuu. OCHOBHBIE TEOPEMBI O TIpe-
nenax ¢yukruu. [lepBelii U1 BTOpO# 3ameuaTenbHble Npesaensl. CpaBHEHHE 0ecKo-
HEYHO MaJbIX U OCCKOHEYHO OONBIIMX BEIMYUH. DKBUBAJCHTHBIE OCCKOHEYHO Ma-
JIbI€ BEJIMYUHBI.

Tema 5.2. HenpepbsIBHOCTh ()YHKITUH B TOYKE W HA MPOMEXKYTKe, TOUYKH pa3-
peiBa (DYHKITMH, WX KiIaccuduKaImsa. ACUMIITOTH rpaduka QyHKIIUU, UX KiIacCUH-
Kal[usi, yCJIOBUS CYIIECTBOBAHUSI, METO/Ibl HAXOXKICHUS.

Tema 5.3. [IpousBoanast Gyskiuu. ['eomeTpudecKknii 1 MEXaHUYECKUNA CMBICI
npousBoaHou. [IpaBuna nuddepernupoBanust 1 GopMyIIbl BEIYUCICHUS MTPOU3BO/I-
HbIX. Tabnuila MPOM3BOJHBIX OCHOBHBIX JJIEMEHTApHBIX (QyHKIuH. Brramcnenue
MPOU3BOIHBIX (PYHKITUH, 3aJJAHHBIX PA3IUIHBIM 00pa30M.

Tema 5.4. Iluddepennuan. IlponzBogusie n nuddepeHImansl BpICIINX TO-
psanakoB. [IpuOnvkeHHBIC BRIYUCICHHS C TTIOMOIIBIO AU PepeHITnaioB.

Tema 5.5. PackpriTrie HeonpeaeneHHocTell pa3nuunoro tumna. [Ipasumno Jlonu-
tanst. @opmyna Teitmopa Pa3znoskeHrs OCHOBHBIX dJI€MEHTapHBIX QPYHKIUH 1O (op-
Myze Maknopena. [IpubnmxeHHbie BEIUUCICHUS ¢ TOMOIIbI0 (popMyisl Teitnopa.

Tema 5.6. OcHOBHBIE Teopembl AuddepeHITHATHPHOTO UCUHCIeHns. MOHOTOH-
HOCTh (PyHKIIMHU, SIKCTpeMyMbl HeoOxouMble U JOCTATOYHBIE YCIOBUSI MOHOTOHHO-
CTH, JIOKQJIbHOTO 3KcTpemyMa. McciaeqoBanue BoITYyKIOCTH Tpaduka Gynkuuu. Tou-
ku neperuda rpaduka QyHKIUH.



Tema 5.7. O0Omas cxema ucciaeoBaHuss PYHKIMU U TIOCTPOEHUS €€ Tpaduka.
CpolicTBa (hyHKLHNA, HENPEPBIBHBIX Ha oTpe3ke. Hamnbosnpiee u HauMeHblIee 3Haue-
HUs (PYHKIMH HAa OTPE3KE.

Bropoii cemecTp
Pa3nen 6. {uddepenunaibHoe ncuncieHne pyHKIUI HeCKOJIbKHUX NepeMeHHbIX

Tema 6.1. OyHKUMA HECKOJIBKUX NEepeMeHHbIX. lIpeaen W HempepbIBHOCTD.
OcHoBHBIE CBOWCTBAa HeNpepblBHbIX (PyHKiuH. YacTHbie mpousBoaHblie. [lonHbIN
muddepenuman. [Tpou3Bo/iHbIE CIIOKHOM (PYHKIMU HECKOIBKUX TEPEMEHHBIX.
YactHble Tpou3BoAHbIE U AU(depeHranbl Beiciux nopsaakos. Teopema [Bapna.

Tema 6.2. [IpousBoanas no Hanpasienuto. ['panuent. KacatenbHas Kk KpUBOW.
KacarenbHas mimockocTh U HOpMalb K moBepxHocTu. Dopmyina Teitnopa. DkcTpe-
MyM (YHKIIMHU HECKOJIbKUX TepeMeHHbIX. Heobxoaumble M 1OCTATOYHBIE YCIOBHS
JKCTpPEMyMA.

Pa3nen 7. UHTerpajbHoe HCUMCIEHHE

Tema 7.1. [lepBooOpa3nasi. Heonpenenenuslit uHTErpai u ero coiictea. Tad-
JIUIIa UHTETPAJIOB OT OCHOBHBIX AJIEMEHTapHBbIX (PyHKIMA. MeToa HemocpeICTBEHHO-
r'0 MHTETPUPOBAHHSL.

Meton MHTErpUPOBAHHUS C IOMOUIBIO 3aMEHbl IEPEMEHHOM, MMOJABEICHUEM MOJI 3HAK
muddepennmana. MeTo HUHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBanue palroHadbHBIX Jpo0ei MHTErpUpoBaHUE HEKOTOPHIX BHUJIOB HUppa-
[IUOHAJILHBIX U TPUTOHOMETPUUECKUX (DYHKITHIA.

Tema 7.2. 3amaun, NpUBOJAIIME K MOHSATHUIO OIPEIEICHHOIO HHTETpaa.
OrnpeneieHHBIN WHTETpall, €r0 CBOWCTBA. YCJIOBUS MHTErpupyeMoctu. MHTerpan ¢
IEpEMEHHBIM TIpejieiioM uHTerpupoBanus. ®opmymna Hetotona — Jleibaumna. 3amena
NIEPEMEHHOM B ONPEIEICHHOM UHTETpae.

[IpunoxeHus: onpeeIeHHOr0 HHTErpaia B T€OMETPUU U MEXaHHUKE (BBIUUCIIE-
HUE TIOMIAICH TNIOCKUX (PUTyp, JTITMHBI KPUBOH, 00bEMOB.

Tema 7.3. HecoOcTBeHHBIC MHTETpAIbl IEPBOTO U BTOPOTO pojia (1Mo OEcKo-
HEYHOMY MPOMEXYTKY, OT HEOTPAaHWYCHHBIX (PYHKIMI HA KOHEUHOM IPOMEKYTKE),
MX CBOMCTBA.

Tema 7.4. 3anaun, NpUBOAAIIME K TIOHATUSAM KPAaTHBIX MUHTErpayioB. J[BONWHOM
Y TPOMHOW MHTErPabl, UX CBOMCTBA. BpIunciieHne ABOMHBIX MHTETPAIIOB IOBTOPHBIM
uHTerpupoBanueM. [IpunoxeHus KpaTHbIX HHTETPAIOB B TEOMETPUU U MEXAHUKE.

Pa3nen 8. UncsioBble M PyHKIMOHAJBHBIE PSIbI

Tema 8.1. Yucnossie psaasl. CxonuMocTs 1 cymMa psiza. Heobxoammoe ycio-
BHUe cxoaumocTu. JlelictBus ¢ psaamu. CBOWCTBA YMCIOBBIX PSAJOB. 3HAKOMOJIOXKU-
TeJIbHBIE psiAbl. ['apmonnueckuii psaa. [lpuznaku cpaBHEHUS.

Metoasl ucciaeAOBaHUS CXOAUMOCTHU MOJOKHUTEIBHBIX PANIOB: Mpu3Haku [la-
nam0Oepa, Koiu, unrerpanbusiii npusHak Komim.

Tema 8.2. 3nakouepenytomuecs psasl. [Ipusnak JleiiOnumna. AOGcomroTHas u
YCJIOBHAsl CXOJMMOCTb 3HAKONIEPEMEHHBIX psas1oB. O0001eHHbIe Tpu3Haku [lanamOe-
pa u Komn.



Tema 8.3. Ctenennsle psabl U uxX cBoiicTBa. Teopema Abensa. Murepsan u pa-
auyc cxonumoctu. JuddepeHunpoBaHie 1 MHTETPUPOBAHNUE CTENIEHHBIX PSAIOB.

Tema 8.4. Psaant Teitnopa u Makiiopena. YciioBue pa3zinokKUMOCTH PYHKIIUH B
psan Teiinopa. Pasnoxenue HekoTopbix (GyHKUM B psia Teinopa. [Ipumenenue cre-
MEHHBIX PSAAOB B MPUOIMKEHHBIX BBIUACICHUSX.

Tperunit cemecTp
Pa3znen 9. O0bikHOBeHHbIe TU(epeHINATbHbIEC YPABHEHUS

Tema 9.1. [{uddepenunansupie ypaBHeHuUs1 IepBoro nopsijaka. Beenenue. 3a-
Ja4u, MpUBOJAIINE K AudPepeHIInaIbHbIM ypaBHEHUAM MepBoro nopsiaka. OCHOB-
HBbIC TOHSATHS OOBIKHOBEHHBIX MU(PdEepeHIMaIbHBIX ypaBHEHUN TMEPBOrO MOPSIKA.
[locTanoBka 3agaun Komm. Teopema cyiiecTBOBaHHS U €IUHCTBEHHOCTH PEIICHMS.
OOmiee U yacTHOE pelieHHs, OOUIMH M 4YacTHBIM MHTerpanbl. ['eomerpuueckuit
CMBICII 00111eT0 UHTETpaJIa.

VYpaBHeHUs! C pa3JesIOlMMUCI TIEPEMEHHBIMU, OJTHOPOAHbIE AuddepeHin-
aJbHBIC YPABHCHUS, YPaBHECHHS B MONHBIX auddepeHnnanax.

JIuHeliHple 1.y. NEPBOro MOpsJKa U ypaBHeHUs bepHymnu. Peumienue nuHen-
HBIX YpaBHEHUI METOJOM BapHallKi MPOU3BOJIBHON MOCTOSHHOW, METOAOM MPOU3-
BeieHU bepHyuiu.

Tema 9.2. /luddepeHunanbaple ypaBHEHUS BBICIIUX TOPSIAKOB. DopMbl 3a-
nucu nuddepeHaibHOro ypaBHeHus N-ro nopsiaka. O01iee U 4acTHOE PEIIeHHUs.
IToctanoBka 3agaun Komm, kpaeBoii 3agaun. IHTErpupoBaHue METOAOM MTOHUKECHUS
NOpsIKA.

Tema 9.3. JIuneitnsie ogHOpOAHBIE MM DEepeHIIMAIBHBIC YPAaBHEHUS N — T'0 T10-
psanka. OOImue CBONCTBAa pEIICHUN JTHWHEWHBIX OTHOPOIHBIX IUddEpeHITNATEHBIX
ypaBHEHHUM N — 1o nopsaka. [lonstre pyHaaMEHTAIBHON CHCTEMBI PEIICHUN JIMHEH-
HOTO OJTHOPOJIHOTO MU PepeHIInaTbHOTO ypaBHEHHU N — ro TOPSAIKA, €€ TTOCTPOCHUE
JUIsl YPaBHEHUU C MOCTOSHHBIMH Kod(dunreHTaMu. XapaKTepUCTUYECKOE ypaBHE-
Hue. Buj 4acTHBIX pemieHuil TUHEHHOro OJHOPOIHOTO I epeHIINaTIbHOTO YpaB-
HEHHUS N — ro MopsJika B 3aBUCMMOCTH OT BUJIa KOPHEH XapaKTepUCTUUECKOTO ypaB-
HEHUS.

Jluneitaple HeoqHOPOAHBIE AU depeHInaIbHbie YPaBHEHHST N — ro TopsIKa ¢
MOCTOSIHHBIMU KO3 dunmentamu. Teopema 0 CTPYKType OOIIEro pemeHusl TaKuxX
ypaBHeHu#. Merton moadopa 4acTHOro perieHus (MeTo]] HeONpeAeIeHHbIX Koahdu-
LIUEHTOB) JIJIsl Pa3JIMYHBIX CIIEIUATbHBIX BUIOB IPABOM YaCTH.

Jluneitapie HeOqHOPOAHBIE AU depeHITnaTbHbIe YPABHEHHSI BTOPOTO TOPS/IKA.
Mertop Bapualuy Npou3BOJIbHBIX MOCTOSHHBIX.

Tema 9.4. Kpaeswie 3amaun. 3agaun Ha COOCTBEHHBIC 3HAUCHHSI.

Tema 9.5. Cuctempl 0ObIKHOBEHHBIX MuddepeHnnanbubiXx ypaBHeHHA. Oc-
HOBHbIE TIOHATUA. HOpMabHbIE CUCTEMBI JIMHEHHBIX OJHOPOAHBIX U HEOAHOPOIHBIX
nudpepeHManbHbIX ypaBHEeHUN. PerieHue TuHEWHBIX OJHOPOAHBIX U HEOJHOPOJ-
HBIX CHCTEM OOBIKHOBEHHBIX NH(P(DEpEeHINANTbHBIX YPABHEHUM C MOCTOSHHBIMHU KO-
s bunmenTamu.



Pa3nen 10. Teopusi BepositHOCTel

Tema 10.1. Breaenue. DnemenTsl koMOUHaTOpUKH. [IpaBuia cyMMbl U TIPOU3-
BesieHusl koMOuHatopuku. CoenuHeHus (pa3MeIleH s, IEPECTaHOBKH, COUETAHUS ).

[Ipenmer Teopuun BepositTHOcTel. Bunbl cimyuaiinbix coObituil. Knaccuueckoe,
CTaTUCTHUYECKOE U TEOMETPUUECKOE ONPEIECICHUS BEPOSITHOCTH MOSBICHUS COOBITHS.

Tema 10.2. AnreOpa coObiTuil. Teopembl CII0XKEHHSI BEPOSITHOCTEH 1JIs1 HECOB-
MECTHBIX U COBMECTHBIX COOBITUH, TEOPEMbl YMHOXEHUSI BEPOATHOCTEHN JIJIsl 3aBUCH-
MBIX ¥ HE3aBUCUMBIX COOBITUNA. DOpMYIIBI TTOJHONM BeposTHOCTH, belieca u bepuyi-
nu. JlokanbHas v UHTErpanbpHas TeopeMsl Jlamnaca.

Tema 10.3. Cnyuyaitneie BenuuuHbl. [loHsSITHE 3aKOHA pacnpeneseHus Tuc-
KPETHOW CiIyyallHOM BEJIWYHMHBI U CIOCOOBI ero omnucanus. OCHOBHbIE 3aKOHBI pac-
npeeseHusl AUCKPETHOM CIIy4ailHOW BETWYMHBI (TUIIEPreoMeTpudyecKuid, OMHOMHU-
anbHbIN, pacnpenenenue [lyaccona).

Tema 10.4. UucnoBble XapaKTEPUCTUKH IUCKPETHBIX CIyYalHBIX BEIHYMH.
MaremaTHueckoe 0)KMJAAHUE U JUCIIEPCUS CIyYalHbIX BEJIUYUH, UX BEPOSITHOCTHBIM
CMBICJI U CBOMCTBA.

Tema 10.5. HempepoiBHble ciiydaiiHble BenuuuHbl. WHTerpanbHas GyHKUUA
pacnpenenenus. [InotHocTs BeposiTHOCTEN. CBSA3b MEXAY UHTErPabHON (yHKIIHEH
pacrpeneneHuss U IIOTHOCThIO BEpOSATHOCTEW. MaremMaTH4ecKoe OKHUIAHUE U JIUC-
IepCcusl HEMPEPHIBHOW CIIy4alHOUW BEIIMYHHBI.

OcCHOBHBIE 3aKOHBI PACHPEIECIICHNUS] HENPEPBIBHBIX CIIyYalHbIX BEIW4YMH. PaB-
HOMEPHBIM, MMOKAa3aTeJbHbI 3aKOHbl. HopMalibHBIN 3aKOH pacnpenencHus. Bepost-
HOCTh TONAaJaHUsi HOPMAJbHO DPACHpPEAEIICHHOW CIly4yalHOW BEJIWYMHBI Ha ITPOU3-
BOJIbHBII KOHEUHBIN UHTEPBaJ, HA HUHTEPBAJI, CAMMETPUYHBIM OTHOCUTEIIBHO CPEJIHE-
ro 3HaueHus. [IpaBuiio Tpex curm.

Tema 10.6. IIpenensHbie TEOpeMbl Teopuu BeposTHocTed. HepaBencTBo Ye-
owmeBa. Teopema YeOwimeBa. Teopema bepuymu. LlenTpanpHas mpeaenpHas Teo-
pema.

Pasznen 11. MaremaTnuecKkasi CTATHCTHKA

Tema 11.1. OcHoBHBIE 3aJlaud MaTEMATHYECKON CTAaTUCTUKHU. BBIOOpOUHBIN
Meron. ['eHepaibHas COBOKYITHOCTh M BbIOOpKa. Tumbl BeIOOpOK. CTaTHUCTHYECKOE
pacnpenenenue BbIOOpKU. [locTpoeHue smmupuueckoi (GYHKIMH pacrpeaeieHUs
BBIOOPKH, MTOJINTOHA U TUCTOTPAMMBbI OTHOCUTENIBHBIX YaCTOT.

Tema 11.2. Toyeunble OIlEHKH TMapamMeTpOB pacmpesencHus. TpeboBaHUS K
OIICHKaM: HECMEIEHHOCTh, COCTOSTENBHOCTh, d(PeKkTBHOCTE. BriOOpouHas cpen-
Has1. BeiOopouHast ¥ vcnipaBieHHas JUCHEPCHH. YTIPOIIEHHbIE METO/bI pacyeTa CcTa-
TUCTUUYECKUX XaPAKTEPUCTUK BHIOOPKH.

HNHtepBanbHble OUEHKH. JlOBEPUTENBHBIM HMHTEPBAN I MATEMAaTHYECKOIO
0’KUJAHUS MPU U3BECTHOM CpPEIHEM KBaJpaTHUYECKOM OTKIIOHEHUU. PacmpenencHue
CrpronenTa. JloBepuTenbHbIN UHTEPBAI I BBIOOPOYHOU Cpe/IHEeM IPU HEM3BECTHOM
CpeIHEM KBaJpaTH4YECKOM OTKJIOHEeHHH. Cydail Manoil BBIOOPKH.



5. 06p330BaTeJILHbIe TEXHOJOI'MH, MPUMECHACMBIC IIPU OCBOCHUH TUCHUIIIMHBI

Metonuka mpenojaBaHus AUCIUIUIMHEI « BhIcIas MaTeMaTHKa) U pean3alus
KOMITETEHTHOCTHOTO TOAXOJa B M3JIOKCHUU M BOCHPHUATHH MaTepuaja mpeaycMmart-
PHUBAIOT WCITOJIB30BAHUE CIICIYIONIUX aKTHBHBIX U MHTCPAKTHBHBIX (OPM IpOBEIE-
HUS TPYIIOBBIX, MHANBUAYAIbHBIX, ayAUTOPHBIX 3aHATUH B COUYCTAHWH C BHEAyIH-
TOPHOU paboOTOH ¢ 1eabi0 (OPMHUPOBAHUS U PA3BUTHSA MPO(HECCHOHATBHBIX HABBHIKOB
00y4Yaromuxcs:

— 3alUTa U WHAUBUAYATLHOE OOCYKICHHE BBIMOJIHSICMBIX 3TAllOB PAaCUYCTHO-
rpaduyeckux pador;

- TIPUBJICUYCHHUE JYUIIUX CTYJACHTOB K KOHCYJHTHUPOBAHUIO OTCTAFOIIHX.

— IMOATOTOBKA, MPEJCTABICHUE W OOCYXKJICHUE TMPE3CHTAIMN HA CEMHUHAPCKUX
3aHATUAX;

— OpraHU3alus ¥ MPOBEJACHUE TEKYIIET0 KOHTPOJIS 3HAHUI CTYAESHTOB B (hopme
0JIAaHKOBOT'O TECTUPOBAHHUS;

— MPOBEJICHHE MHTCPAKTUBHBIX 3aHATHH IO MPOICAYPE MOATOTOBKU K UHTEP-
HET-TECTUPOBAHUIO Ha caitax: I-exam.ru, fepo.ru;

— WCITOJIb30BaHUE MHTEPAKTUBHBIX (DOPM TEKYIIEro KOHTPOJIS B GopMe ayau-
TOPHOTO ¥ BHEAYJIUTOPHOTO HHTEPHET-TECTUPOBAHHS,

UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM DK3aMEHE 10 MaTeMaTHUKE C yUETOM pPe3yJib-
TaTOB BBITIOJTHEHUS CAMOCTOSITEILHBIX Pa0OT.

VY enpHBIN BeC 3aHATHN, MPOBOJUMBIX B MHTEPAKTUBHBIX (popMax, omnpesesincH
TJIABHOM 1I€JIbI0 00pa30BaTeNIbHONW MPOrpaMMbl, OCOOCHHOCTHIO KOHTHHTE€HTa 00Y-
YAIONIUXCS U COJepKaHWEM IUCIUIUIMHBI «BpICIias MaremMaTHKa» M B IEJIOM TI0
mucuuruinae coctaBisger 50% ayauTOpHBIX 3aHSTHI. 3ausaTus JIEKITMOHHOT'O
TUIIA COCTAaBISAIOT 56 % OT 0ObeMa ayJUTOPHBIX 3aHITHH.

6. OueHouyHbIe cpeACTBA VIS TEKYLIEro KOHTPOJs yCIeBaeMOCTH, MPOMEKYTOoY-
HOW aTTecTaUMM MO MTOraM OCBOEHHSl JUCUMIUVIMHBI U Y4eOHO-MeToauYecKoe
ol0ecrneyeHne cCaMOCTOSATEILHOI Pa0OThI CTYICHTOB

B mponecce oOyyeHuss Ha mEPBOM M BTOPOM Kypcax HCHOJIb3YIOTCS CIETYIO-
1€ OIICHOYHBIC POPMBI CAMOCTOSATEIBHONU pabOTHI CTYIEHTOB, OIICHOYHBIE CPE/ICTBA
TEKYIIErOo KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIUM:

B IIEPBOM ceMecTpe
- IB€ pacyeTHO-rpapuveckue padorsl.

PacueTrHo-rpaduueckas padora Nel no JuHeiHHOW M BEKTOPHO# ajiredpe U aHa-
JIUTHYecKoil reomeTpun. Kpatkoe cosepxanue 1 3Tamnbl pacdyeTHO-Tpaduueckoi
paboTHhI:

Ilepsuviii oman.

Pemiennie cucteM nuHelHbIX anredOpanyeckux ypaBHeHuil merogamu ["aycca, Kpame-
pa u 00paTHON MaTPUIIBI.

Bmopou sman.
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Bexkropsl, nerictBus Hax BekTopamu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3BE-
JICHHs BEKTOPOB.

PacyeTrHo-rpadguyeckas padora Ne2 1o MaTreMaTH4eCKOMY aHAJIM3Y.
Kpartkoe coneprkanue u 3Tanbl pacyeTHO-TpaPUUIECKON pabOThI:

[Ipenen uncioBOil MOCAEAOBATENILHOCTH, TIpeae (QyHKIIHH.
HccnenoBanre QyHKIIMU HAa HEMPEPBIBHOCT.

Borunciienne npou3BOAHBIX QYyHKLIHH.

Hccnenosanue pyHKIUMHU, TOCTPOCHHUE IPaduKOB.

Bo BTOpOM cemecTpe

- TPU pacyeTHO-rpaduyeckue padoThbl.

PacyeTrHo-rpaduyeckas padora Ne 3 no GyHKUMAM HECKOJbKHX NePEeMEHHBIX.
Kpatkoe conepxanue pacueTHO-rpapuueckoil paboThI:

@YHKIHUHA HECKOJBKUX NMEpeMEHHBIX. YacTHbIE Tpou3BoAHbIE. [Ipon3BOaHBIE OT
cnoxHbIX (GyHKUMA. [Ipor3BOHAS IO HANPABIEHUIO U TPATUEHT. DKCTPEMYM (PYHK-
U1 JBYX IEPEMEHHBIX.

PacyeTrHo-rpadmueckas padora Ne 4 Mo HHTErpajJbHOMY HCUYHCICHHUIO.

Kpatkoe conepxanue u 3Tamnsl pacueTHO-Tpaduueckon paboThI:

Ilepsobiit oman:

Mertonb! HHTETpUPOBaHMs. BeuncieHne HeonpeaeaeHHbIX HHTETPAIIOB.

Bmoporti sman:

[TpunosxeHus onpeneneHHbIX UHTErpajioB. VccnenoBanue cXoquMoCcTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTHo-rpaduueckas padora Ne 5 mo psaam.

Kpatkoe conepxanue u 3Tarnsl pacueTHO-Tpaduueckon paboThI:

Ilepsbiit oman:

HccnenoBanne cXOOQUMOCTH YUCIOBBIX PSAIOB.

Bmoporti sman:

HccnenoBanne cXOAMMOCTH CTENIEHHBIX psoB. Pa3noxkenne GyHKIMIA B CTETICHHBIS
PAIBL

B Tperbem cemectpe

- TPM pacyeTHoO-rpaduyeckne padoThbl.

PacueTrHo-rpaduueckas padora Ne 6 no nuddepeHuaIbHBIM YPABHEHU M.

Kpatkoe conepxanue pacdaeTHO-TpaduuecKoi paboThI:
Mertonp! pemennii qud pepeHnnaIbHbIX YPaBHEHUH pa3IndHOTO THIIA.

PacueTrHo-rpaduueckas pa6ora Ne / o Teopun BepoOsITHOCTEIA.

Kpartkoe conepxanue pacueTHO-TpapuyecKoil pabOThI:

Ornpenenenue BEpOSTHOCTEN CIIy4ailHBIX COOBITHI, 3aKOHOB paclpeiesICHUs] K C-
KPETHBIX U HEMPEPHIBHBIX CIyYaHBIX BEJIMYUH U UX YUCIOBBIX XapaKTEPUCTHUK.

PacueTHo-rpaduyeckasi pa6ora Ne 8 mo MaTeMaTH4eCKO# CTATHCTHKE.

Kparkoe conepxanue pacueTHO-TpapuyecKoil pabOThI:
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[TocTpoenue amnupuyeckoi PyHKIMH pacipeiesieHns] BRIOOPKH, MOJUTOHA U THCTO-
rpaMMbl OTHOCUTEIBHBIX YaCTOT.

Pacuer cTaTucTHYECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoeHue TMHUU PErpecCuu U ONpeieNieHne BBIOOPOUHOTO KO3 dUIleHTa KOppe-
JALUY.

OleHOUHBIE CpENICTBA TEKYIIETO KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOIPOCHI U 3aJaHus B GopMe OJIaHKOBOIO TECTUPOBAHUS JIi KOHTPOJS
OCBOCHUS 00YUYaIOIIMMUCS pa3eoB AUCIUIUIUHEI, pueMm PI'P.

OO6pasipl TecTOBBIX 3ajaHui, 3a1anuii PI'P, KOHTpOJIBHBIX BONPOCOB U 3aj1a-
HUU JIJIs1 MPOBEJICHUSI TEKYIIET0 KOHTPOJIS, DK3aMEHAIIMOHHBIX OUJIETOB MIPUBEICHBI B
[Tpunoxenuu 2.

6.1. ®oHA OLEHOYHBIX CPEACTB IJ NMPOBeJAeHUS MPOMEKYTOUHO I
aTTeCTAlMU 00yYalIIUXCH MO0 AUCHUIINHe « Bpiciasg MmaTeMaTuka»

6.1.1. [TepeueHb KOMIETEHIINI C YKa3aHUEM ATANOB UX (HOPMUPOBAHUSI B MPOIIECCE
OCBOEHHUSI 00Pa30BaTEIBHON MPOTrPaMMBI.
B pe3ynbrare ocBOCHUS JUCIUTLIUHBI (DOPMUPYIOTCS CJICIYIOMINE KOMIIETSHIINH

Kona B pesyabTate ocBOeHUs 00pa30BaTeJIbHON MPOrpaMMbl 00Y-
Komnerenuuun YAIUICA J0JIKeH 00,1a1aTh
OIIK-2 CIIOCOOHOCTBhIO M TOTOBHOCTBIO HMCIOJB30BaTh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX IUCHOUILJIMH B HpO(l)CCCHOHaHBHOfI ACATCIIb-
HOCTH, IPUMCHATb MCTOAbI MATCMATHYCCKOI'O aHAJIM3a U MOACIIU-
POBaHUA, TCOPCTHICCKOTO M KCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

B mporiecce ocBoeHHsT 00pa30BaTeIbHON MPOTrPaMMbl JaHHBIE KOMITCTCHIIHH, B
TOM YHCJIC UX OTACIIbHBIC KOMIIOHEHTHI, ()OPMHUPYIOTCS IMOATAITHO B XOJI€ OCBOCHUS
00yJarONIUMHUCS JUCIHILIAH (MOJyJieH), MPaKTHK B COOTBETCTBUU C YYCOHBIM ILjIa-
HOM U KaJICHJIapHBIM I'padKoM yuyeOHOTro mpoliecca.

6.1.2. Onucanne noka3zarejeil 1 KpUTepUeB OLIEHUBAHUS KOMIIETEHIIUIA,
(popMupyeMBIX 110 HTOraM 0CBOCHUS IUCHUILUIUHBI, ONIUCAHKME IKAJ OLECHUBA-
HUSA

[Toka3zaTteneM oIleHMBaHUSI KOMIIETEHIIUN HA Pa3IMYHBIX dTanax ux (HopMupo-
BaHUS SIBIISICTCS JOCTHKEHUE 00YUYAIOMIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs
10 JUCLUIUINHE.

OIIK-2 cnoco0HOCTh M TOTOBHOCTBIO MCIOJIb30BATH OCHOBHBIE 32aKOHbI €CTECTBEHHOHAYYHBIX IMCLH-
IUIMH B IPO(ecCHOHAILHON NeATeIbHOCTH, IPUMEHATH METObl MATEMATHYECKOT0 AHAJIM3a U MOJIeJTHPO-
BaHMS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJBLHOI0 UCCIEA0BAHUSA

Kpurepun onenuBanus
Iloka3zartennb
2 3 4 5
3HATh: OOyuaromumiics  neMoH- | OGyyvaromuiics ne- Ob6yuarommiics OOyuaromuiics
OCHOBOIIOJIATa- | CTPUPYET IOJHOE OTCYT- | MOHCTPUPYET HENOJ- | AEMOHCTPHPYET JIEeMOHCTPHPY-
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IOLUE TEOPETH-
YECKHE  II0JIO-
KEHUs, Ipeny-
CMOTpPCHHBIE
IIpOrpaMMOn
JUCLUILIINHBI,
poilbp U 3Haye-
HHE OCHOBHBIX
3aKOHOB  €CTe-
CTBEHHOHAy4-
HBIX JTACLHILINH

CTBUE WU HEJOCTaTOY-
HOE COOTBETCTBUE 3Ha-
HUW  KOHTPOJUPYEMBIX
pa3aeiioB MaTEMaTHKU:
HE CII0OCOOEH apryMEeHTH-
POBaHHO M IIOCIENOBA-
TEJNbHO U3JIaraTth MaTepu-
aJl, HENPaBWILHO OTBEYa-
€T Ha JONOJHUTEJbHbIE
BOIIPOCBl  WMJIM  3aTpya-
HSIETCSl C OTBETOM

HOE€ COOTBETCTBUE
3HaHUU IIporpamme:
JIOITyCKAIOTCs OLIN0-
KU, IPOSIBIISIETCS HE-
JOCTaTOYHOE, I10-
BEPXHOCTHOE 3HAaHUE
TEOpUH, CyTH METO-
noB. Jliia mosmyyenus
IIPaBWJIBHOTO OTBETA
TpeOyIOTCS YTOUHS-
IOIIHME BOMPOCHI.

JI0OCTaTOYHO TIyOOKHe
3HAHUS
KOHTPOJIUPYEMBIX
pa3fenoB  ITUCLUILIN-
Hbl, OTBEYaeT Ha BCE
BOIIPOCHI, B TOM YHCIIE
JIOTIOJIHUTENbHBIE. B
TO K€ BpeMsl IpHU OT-
BETE JIOMYCKAaeT Hecy-
IIECTBEHHbIE IOTpElll-
HOCTU WJIM JJaeT Heao-
CTaTOYHO IOJIHBIE OT-
BETHI

€T II0JIHOE CO-
OTBETCTBHE
3HaHUH MpPO-
rpamMme Juc-
LUIUIHHBI,
JIOTUYHO U ap-
I'YMEHTHUPO-
BAHHO OTBEYa-
€T Ha BCE BO-
IIPOCHI, B TOM
YHUCIIE TOTOJI-
HUTEJIbHBIE,
ITOKa3bIBAECT
BBICOKHH ypO-
BEHb TEOPETH-
YECKOM NOAro-
TOBKHU

yMeThb:
HCITOJIh30BaTh
OCHOBHBIE  3a-
KOHBI ecTe-
CTBEHHOHAYY-
HBIX JIUCIIN-
IJIHH, METO/IBI
MareMaTHue-
CKOr0 aHajau3a
VI TeopeThde-
CKOI'0  MO/IE/IH-
pOBaHHS  TIPO-
1eccoB U obpa-
OOTKH  pEe3yiib-
TaTOB 3KCIIEPH-

OO0yuaromuiicst TOKa3bl-
BaeT HEJOCTATOYHOE
YMEHUE TPUMEHSATH T€O-
PUIO K PEIICHHUTO TIpe ia-
raeMbIX 3a/1a4, JJOMyCcKaeT
rpyObIe OITMOKHU TIPH pe-
LIEHWH 3a]1a4 WIH BOOO-
IIe pemeHus 3a1a9 OT-
CYTCTBYIOT, HETIPABHIILHO
OTBEYAeT Ha JIOTOJIHU-
TEJIbHBIC BOIIPOCHI, CBSI-
3aHHBIC C U3YYaBITUMHCS
B Kypce MaTeMaTHYECKH-
MU METOJIaMHU B MOJICIISI-
MU WJIHM 3aTPYIHSIETCS C

OO0yuatomuiics sie-
MOHCTPHPYET HETMOJI-
HOE COOTBETCTBHE
CIEAYIOUIMX YMEHHI:
pelIeHue 3a1ad, yme-
HHE MOJIB30BaThCS
BEPOATHOCTHO-
CTaTUCTHYCCKUMU
Metonamu. B penie-
HUHM 3a]1a4 MOT'YT CO-
JIEP>KaThCs TPyObIe
OIHMOKH, MPOSIBIISCT-
¢Sl HeJOCTaTOYHOE
YMEHHE TPUMEHSTh
TEOPHIO K PEHICHUIO

OOyuaromuiicst sie-
MOHCTPUPYET 4aCcTHY-
HOE COOTBETCTBHUE
CIEAYIOUIMX YMEHUM:
MIPUMEHATH TEOPETH-
YECKHUE METOJIBI K Pe-
IICHUIO 3a7a4. YMe-
HHST OCBOCHEI, HO JIO-
MyCKaIOTCsl HE3HAYH-
TeJbHBIE OLIMOKH, He-
TOYHOCTH, 3aTPyAHE-
HUS MPY PEIICHUH 3a-
Jla4, He BIMSIOIIME Ha
00IIN X0/ pEIICHHS

OO0yuaromuiicst
JEMOHCTPHPY-
eT YMEHHUE
MIPUMCHSIT
TEOPHIO K pe-
IICHUIO TIPe/I-
JaraeMbIX 3a-
1ay, paBUIIb-
HO U TIOJTHO
CTPOHUTH pe-
IICHUS 3a71a4.
CBo0OoHO
OIepUpyeT
npuoodpeTeH-
HBIMU YMCHHU-

MEHTAJIbHBIX OTBETOM npeiaraeMbIX 3a1ad. SIMU, IPUMEHS-
UCCIIeJOBaHHH eT UX B CUTYya-
USIX TTOBBI-
LIEHHOH CJIOXK-
HOCTH.
BJIAJCTh: OOyuaromuiics He Biage- | OOywaromuiics Bna- | OOyyvaromuiics ya- OOyuaromuiics
METOJaMU Ma- | €T WK B COBEPLICHHO JieeT MaTeMaTHye- CTMYHO BJIaJIe€T MaTe- | B MIOJIHOM 00b-
TEMaTHYECKOTO | HEJOCTATOYHOM CTeNeHH | CKUMHU METO/IaMU B MaTHYECKUMH METO- eMe BIajieeT
aHajgM3a M MO- | BIIajeeT HETOJIHOM 00BbeMe, JlaMU, HaBBIKA OCBOE- | MareMaTHue-
JEeTUPOBAHUS, HaBbIKAMM IPUMEHEHUsI | JIONYCKAIOTCS 3Ha4M- | HbI, HO JIONYCKAlOTCAd | CKUMHU METO-
TEOPETUYECKOTO | TEOPETUYECKOTO TEJIbHBIE OLINOKH, HE3HAUUTENbHbIE JaMH, CBOOO/I-
U DKCIIEPUMEH- | anmapara ¥ pa3jIndHbIX HPOSIBIISIETCS] HEJI0- OLIMOKH, HETOYHOCTH, | HO IPUMEHSET
TaJBHOTO UC- MaTeMaTHYEeCKUX CTaTOYHOCTH BJaJe- | 3aTPyAHEHUS NPH aHa- | IMOJy4YEeHHbIE
ClIeZIOBAaHUS METOJIOB K PEIICHHUIO HUSI MATEMAaTUYEeCKON | JIUTUYECKUX Omepali- | HaBbIKU B CH-
MPOIIECCOB IS | 3a/1a4 TEXHUKOM, UCTIBITBI- | fIX, IEPEHOCE YMEHUI | TyalHsx mo-
3P PEeKTUBHOTO BaeT 3HAYUTEIbHbIE Ha HOBBIE, HECTaH- BBIILIEHHOMN
peleHus 3a1a4 3aTpyAHEHUs Ipu JApTHBIE CUTYaLlUH. CJIO’KHOCTH.
B cepe npo- NPUMEHEHUN HaBbI-
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(heccroHaIbHOM
JESATEIIbHOCTH

KOB B HOBBIX CUTYya-
USX.

[Ixana oLeHUBaHUS PE3yJIbTATOB IIPOMEKYTOYHOM aTTECTAUU U €€ ONMCAHUE!

DopMa NPOMEKYTOYHOU ATTECTANMH: IK3AMEH.

[IpomesxyTouHas arrecrauus oOywaromuxcsi B (Gopme 3K3amMeHa MpPOBOAMTCS
M0 pe3yjibTaTaM BBINOJTHEHUS BCEX BHUJAOB y4eOHOH paboThl, MpPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM IO JaHHOW JMCLUMIUIMHE, PU 3TOM YUUTHIBAIOTCS PE3yJIbTAThI Te-
KYLIEro KOHTPOJISL YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OIIEHKA CTENEHU JOCTHUKEHUS
00y4YaroIMUMHCS TIAHUPYEMBIX Pe3yJbTaTOB OOYyUEHHUS MO TUCLMIUIMHE TPOBOIUTCS
IPENnoIaBaTeNEM, BEAYIIUM 3aHIATHS IO IUCIUIUIMHE METOAOM 3KCIIEPTHOU OLEHKHU.
Ilo nroram MpomMeKyTOUYHOM aTTECTALMU 10 TUCLMIUIMHE BBICTABIISIETCS OLEHKA «OT-
JIUYHO», «XOPOILIO0Y», «yIOBICTBOPUTEIBHO» WU «HEYJOBJICTBOPUTEIBLHON.

IIIxana oueHnBaHUA

Onucanue

OTIuuHO

BrinosiHeHb! Bce o0si3aTelibHbIE YCJIOBUS MOATOTOB-
KM CTYJAeHTa K TNPOMEXYTOYHOH aTTecTaluH,
NPEAYCMOTPEHHbIE MPOrpaMMON IUCHMIUINHBL. CTy-
JNEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWI, YMEHUH,
HABBIKOB TIOKAa3aTessiM, NPHUBEJCHHBIM B TabOIUIAX,
onepupyeT MPUOOPETEHHBIMU 3HAHUAMH, YMEHHUSIMHU,
HaBbIKaAMU, MPUMEHSET UX B CUTyalUsAX MOBBIILICHHOU
cinoxHocTu. [Ipu 3TOM MOTryT OBITH JOMYIIEHBI HE3HA-
YUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYyIHEHUS TPHU
MEPEHOCE 3HAHUM M YMEHUN Ha HOBBIC, HECTAHIAPT-
HBIE 3a]1a4u.

Xopouio

BrinosniHeHbI Bce o0si3aTelibHbIE YCJIOBHUSI MOATOTOB-
KH CTYAeHTa K TIPOMEKYTOYHOM AaTTEeCTALNH,
MPEyCMOTPEHHBIE TMPOrpaMMoO JauCHUIIMHBL CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHWM, YMEHUM,
HABBIKOB TOKa3aTessM, IPUBEACHHBIM B TaOIMIAX,
oTIepUpyeT MPHOOPETEHHBIMH 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMH. B TO ke Bpems Mpu OTBETE JIOMYCKAET HE-
CYIIECTBEHHBIC MOTPEIIHOCTH, 33]a4M PEIIAET C HEMIO-
YyeTaMH, He BIMSIONIMMU Ha OOIIUN X0/ peIIeHHUS.

Y 10BIIETBOPUTEIBLHO

BrinonHeHs! Bce o0si3aTe/ibHbIE YCJI0OBUS MOATOTOB-
KH CTyJIeHTa K MNPOMEKYTOYHON AaTTecTaAluM,
MPEIYCMOTPEHHBIE MPOrpaMMoON JaucHUIInHbL CTy-
JICHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHWM, YMECHUU,
HABBIKOB TIOKa3aTesisiM, MPUBEJCHHBIM B TaOJulaXx,
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OnepupyeT NpPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HermyOOKHe 3HaHUs, NpH
OTBETE HE JOIYCKAET I'pyObIX OIIMOOK WM MPOTHBO-
peunii, onHako B (OPMYJIUPOBAHUM OTBETa OTCYT-
CTBYET JOJDKHAs CBSI3b MEXAY aHaJIU30M, apryMeHTa-
oUed W BBIBOJAMH, B PEIIEHHUU 3aJad MOTYT COJep-
&KaThCs TpyOble omUOKU. [ momydyeHus: mpaBUIIbHO-
r'o OTBETA TPEOYIOTCS YTOUHSIOLIUE BOIPOCHI.

He BbinmonHeHsl o0si3aTesibHbIE YCJIAOBUS MOATOTOB-
KH CTyIeHTa K TMPOMEXYTOYHON aTTecTAluM,
MPEIYCMOTPEHHbIE NporpaMmMon aucumiuimusl, MIJIN
CTYJEHT JEMOHCTPUPYET HEIIOIHOE COOTBETCTBUE 3HA-
HeynoBneTBopuTenbHO | HUM, YMEHHI, HABHIKOB MPUBEICHHBIM B TaOJIMIIAX,
JOTIYCKAIOTCSl 3HAYUTENIbHBIC OIIUOKH, TPOSBISICTCS
OTCYTCTBHE 3HAHWM, YMEHHM, HABBIKOB MO DAY MOKa-
3aTeJIe, CTYJICHT UCHBITHIBACT 3HAYUTEIILHBIC 3aTPY/I-
HEHUA IIPU ONIEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU.

@oHIbI OLIEHOYHBIX CPeICTB MpeACTaABJIeHbl B NMPUJIOKEHUH 2 K padouei
nporpamme.

7. YueOHO-MeTOAN4YeCKoe U MHPOPMAIMOHHOE o0ecTiedeHHe TUCHUIITIMHBI
a) OCHOBHAas JHUTepaTypa:

1. ®uxrenronsn [.M. Kypc nuddepeHnaibHOr0o 1 HHTETPATBHOTO UCYUCIICHUS :
Yuebnuk. B 3-x tomax. T.1 -13-e uzn., crep. CIIG.: U3n-Bo «Jlanwy, 2019. 608
c. T.2 13-e m3n., crep. CII6.: U3n-Bo «Jlamp», 2019. 800 c. T.3 — 10-¢ wu3m.,
crep. CII6.: M3a-Bo «Jlaup». 2019. 656 c.

2. 3yokoB B.I'., JIsxoBckuit B.A., Mapteinenko A.W., MunocneB B.b., I[lymkapp
E.A. Kypc mMaremMatuku ajis TEXHUYECKUMX BBICHIMX y4e€OHBIX 3aBeleHu. M.:
MI'Y, 2012. 400 »x3. https://e.lanbook.com/ I'M kypc

3. MunocnieB B.b., Mapteinenko A.U., JIsxosckuii B.A., 3yokoB B.I'. Kypc Bbic-
el mareMaTuku: YueoHoe nocooue. Yacts 1.M.: MI'TMY, 2007; Yacts 2.M.:
MI'TY, 2007. Yacts 3. M.: MT'I1Y, 2011. 400 sk3. https://e.lanbook.com/

JAOMOJIHUTEIbHAS JUTepaTypa:

1. Iluckynos H. C. JuddepenunanbHoe U UHTETPaIbHOE UCUUCICHUS ISl BTY-
30B. B 2-x Tomax. M.: UuTerpan - IIpecc, 2009. 180 3k3.

2. Kypc nexuuii 1Mo JTWHEHWHON anreOpe W aHATUTUYECKON TeoMeTpuH: ydeOHOe
nocoo6ue. // Kyapssues b.1O., Marsm B.J., Ilokazees B.B., Uepkecosa I'.B..
M.: MI'TY «MAMWM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrpoHHsIit pecypc.

3. MaremaTtndeckuii aHanu3. Teopus npenenoB u nuddepeHImaIbHOe NCUUCTe-
HHUE: OCHOBHBIE IOJIOXKEHHUS TEOPUHM, METOJIMYECKHE YKA3aHUS U BapPUAHTHI
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https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog

pacuetHo-Tpaduueckux padot // bogyno M.A., bopoauna C.U., KopotkoBa
H.H., TkaueHko O.1. M.: MITY «MAMMN», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBIN pecypc.

4. byrpos .C., Hukonsckuii C.M. Bricuiasg MareMatrka: y4eOHUK JJIs1 By30B B
3-x Tomax. M.: Jlpoda, 2009.

5. Koran E.A. OObikHOBeHHbIE Au( DhepeHIInaabHble YPaBHEHUS U ONepalliOHHOE
ucuMciieHne. YuyeOHoe mocobue no gucuuiuinie «MartemaTuka» ajis CTyJIeH-
TOB Bcex crienranbHocTel. M. 2006. 693 3k3.

6. Koran E.A., KyxoBa I'.C. Teopust GyHKUuN KOMIUIEKCHONM NEPEMEHHOU U
orepannoHHoe ucuuciaenue: yueonoe nocooue. M. 2019. 180 c. 100 sks.

B) IPOrpamMMHoOe odecreuyeHre 1 HHTEPHET-PeCypChl:

[IporpammHuoe oOecrieueHre He TPEAYCMOTPEHO.

HNuTepHeT-pecypchl BKIOYAIOT YUe€OHO-METOAMYECKUE MaTepuaabl B JJICK-
TPOHHOM BHJIE, MpeJCTaBiIeHHbIC Ha caiite mospolytech.ru B pasnmene: «llentp ma-
Tematuieckoro oopasosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJIBHBIX 33JlaHUN MO NUCHUIUIMHE MPEJCTaBICHbl HA CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tone3npie yueOHO-METOIUUECKHE U WH(POPMAIIMOHHBIC MaTepHalbl MPECTAB-
JICHBI Ha calTax:

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

[Tepeuenb pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON cetn «IH-
TEPHET» JIJI1 OCBOCHUS NUCIUTUIUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHuTepHeT-pecypchl BKIHOYAIOT YU4eOHO-METOAUICCKUE MaTepHasIbl, IIPEJACTaB-
JIEHHbIE Ha CcalTe »JJIEKTPOHHO-OMONMMoTeuHol cucTteMbl WM3patenscTBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher _math.html TecTs! 110 BrICIIEH MaTEMATHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Bunecokypc u Tecthl mo

TEOPUH BEPOSITHOCTEN U MATEMATUUECKOU CTATUCTHKE.

8. MarepuajbHO-TeXHUYECKOe OOecnevyeHne I CIUIIUHbI

MarepuanibHO — TeXHUYecKas 0a3a yHUBEpPCUTETa OOECIeUYMBAET MPOBEICHUE BCEX
BUJIOB 3aHATUH, MPETyCMOTPEHHBIX YUYEOHBIM IJIAHOM U COOTBETCTBYET JICUCTBYIO-
I[UM CAaHUTAPHBIM U MPOTUBOIOKAPHBIM MPAaBUJIaM U HOPMaM.

Jl1st mpoBeieHUs1 y4eOHBIX 3aHATUN UCIIONb3YIOTCH:

- JIEKIIMOHHBIE ayJIUTOPUU U ayAUTOPHUH JJIA MPOBEJCHUS MPAKTUUECKUX 3aHSITHH, B
TOM YHCJIE, OCHAICHHBIC MYJIbTUMEIUNHBIM 000PYIOBAHUEM JIJISl IPOBEACHUS ayTH-
TOPHBIX 3aHATUH (MPOEKTOP, HOYTOYK, MUKPOGOH H T.11.);

- ISt pabOThI CO CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECIIEYEHHEM BO BpEeMsl UH-
TEPAKTUBHBIX MPAKTUYECKUX 3aHSITHII UMEIOTCSI KOMIBIOTEPHBIE KJIACChl YHUBEPCHU-
TeTa.

9. MeToxmqecmle PEKOMEHIAIINH NI CaMOCTOSITeJIbHOM paﬁoTbl CTYACHTOB

Pa3zges: 3j1eMeHTHI JIMHEHHOM aJredpbl
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Marpuusbl u onpeaenurean. IIpexae Bcero, CTyA€HT TOKEH MOHATh, YTO
MaTpuiia — 3TO TabiuIa yncen (MpUYeM 3Ta TadIuIa MOKET UMETh OJIMHAKOBOE UM C-
JIO CTPOK U CTOJOLIOB, @ MOKET OBITh U MPSMOYTOJIBHOM), @ ONPEAEIUTENb- ITO YUC-
J10, 3aIIMCHIBAEMOE B BHJI€ KBaAPATHOMN TaOJIHULbI, TO €CTh ONPEACIIUTENN CYILECTBY-
10T TOJIBKO Y KBaJIpAaTHBIX MaTpPHII.

Cnenyet oOpaTuTh 0CO00€ BHUMAHUE Ha ONEPALUI0 YMHOKEHUS MPSIMOYTOJIb-
HBIX MaTPHI] U MOHSATh, KAKUM MOJyYaeTCsl MOPSI0K MaTpUllbl — mpousBeneHus. Oco-
OEHHOCTh MATPHI] TAKXKE COCTOUT B TOM, UYTO MPOU3BEICHUE MATPUILl HE TIEPECTAHO-
BOYHO, TO €cTh AB=BA.Crneayer o0s3aTebHO YOSIUTHCS B 3TOM, PELIUB COOTBET-
CTBYIOILIME 3aJ1a4U.

BaxxnbIM siBrsieTca moHsATHE 0O0paTHOM MaTpuilbl. Hamo 3HaTh ycioBue cyuie-
CTBOBaHHUSI OOPAaTHOM MAaTpHUIbl U alroput™m ee noctpoeHus. [lociie ee BbUMCICHUS
1esecoo0pa3Ho JenaTh MPOBEPKY MPABMIBHOCTH PEIIEHUsS, BBINOJHUB OIEpaIuio
yMHOXeHUsT A™A=E (J0JKHA MOTyYUThCS SAMHIUYHAS MATPHIIA)

[Tpu u3yueHun ompenenuTesied HaJ0 YeTKO YCBOUTH MOHATUS MUHOpA, anred-
panyecKoro JOINOJIHEHUS, 3HaTh MHOTOYMCIIEHHBIE CBOWMCTBa omnpenenurens. s
OCBOCHHUSI TEXHHMKH BBIYMCIICHHS OMpeeiauTeNiel 1enecoo0pa3Ho, BbIOpaB MpoOuU3-
BOJIBHBIN OMpPENENUTENb BhIIIE TPETHEro MOPSAIKA, PACKPBITH €r0 Pa3InYHBIMU CIIO-
co0aMHu, MPUMEHSsI Pa3I0KEHUE U MO CTpoKaM U 1o cronduam. OOpaTuTe BHUMAaHUE,
KaKhe CTPOKH (CTOJOIBI) MPEeANOYTUTENIbHEE BEIOUPATH JIJIsl PACKPBITHS OIpeIeTuTe-
75, 9YTOOBI YIPOCTUTH ero BeiuuciaeHue. OcoO0eHHO 3 ()EKTUBHO BBIUUCIECHUE OMpe-
JeNUTENeH C MOMOIIBI0 JIEMEHTAPHBIX MPeoOpa3oBaHUil, MPUBOSAIIUX €r0 K Tpe-
YTOJIBHOMY BH]Y.

[Ipy wu3yuyeHUU pelIeHUH CHUCTEM JUHEHWHBIX anredpanuyeckux YpaBHEHHI
(CJIAY) oOpatuTe BHUMaHHE, MPEXKAEC BCETO, HA TOHATHE PEIICHUS] CHUCTEMBI H
YCJIOBHS CYIIECTBOBAHUS PELICHUN B 3aBUCUMOCTH OT COOTHOILECHHS MEXAY PAHIOM
MaTpUllbl, PAaHIOM pPAaCIIMPEHHOM MaTpHIbl CUCTEMBbl U YHUCIOM HEU3BECTHBIX U
ypaBHenuii. OOpaTuTe BHUMaHUE Ha yciIoBUS MpuMeHenust ¢popmyn Kpamepa u me-
ToJla 00paTHOM MaTpuilbl. BHUMaTeNnbHO pa3z0bepute mpuMephl peuieHUsl MPOU3BOIIb-
HBIX CHCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHM MeTonoM [aycca (BBenenue Oa-
3MCHBIX M CBOOO/IHBIX TIEPEMEHHBIX ).

Pa3jesi: JieMeHThI BEKTOPHOM aJredpbl

[Ipu u3yueHun maHHOW TeMbl OOpATUTE BHUMaHUE HA JMHEHHBIC ONepanuy Hajl BeK-
TOpPaMH, Ha MOHITUS JIMHEWHOW HE3aBUCUMOCTH U JIMHEMHON 3aBUCUMOCTH BEKTOPOB,
Ha (yHIaAMEHTAIBHOE TIOHITHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPO-
BaHHOTO 0a3nca), Ha Pa3IoKEHUE BEKTOpa Mo 0a3ucy.

3HaTh OMNpeJeseHne, FeOMETPUUYECKHE CBOMCTBAa CKAaJISIPHOTO, BEKTOPHOIO U
CMENIaHHOTO MPOU3BEICHUS BEKTOPOB, (DOPMYIIBI IJIs1 UX BBIUYUCICHUS B BEKTOPHOU U
B KoopJuHaTHOU (hopme. OOs3aTeNIbHO 3HATh U YMETh IMPOBEPSTH YCIOBUS OPTOTrO-
HAJIbBHOCTH, KOJUIMHEAPHOCTU U KOMIUTAHAPHOCTHA BEKTOPOB.

Pa3ne.11: KOMIIJICKCHBIC YHUCJIa

B stom pasacic, nmpexac BCCro, HaJao0 IMOHATb, YTO KOMILICKCHOC YHCJIO SABH-
JOCh paCIINPCHUCM IIOHATHA HCIZCTBHTGHBHBIX YUCCJI, 3HAaTb ONPCACICHHUC KU TpHU
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(opMBI 3amMCH KOMIUIEKCHOTO  YHCJA, F€OMETPUYECKYI0 HMHTEPHPETALMIO0 KOM-
IIJIEKCHOI'O YHCJIA U B3aUMHO-OJJTHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM KOM-
IUIEKCHBIX YHCEJI M MHOYKECTBOM TOYEK KOMIUIEKCHOW IIOCKOCTH KOMIUIEKCHBIE
quciia MOKHO M300pakaTh ¢ IMOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOH IutockocTH Ilo-
ATOMY ONEPALMH CIIOKEHHUS U BBIYMTAHUS KOMILJIEKCHBIX YHCEN MOTYT OBITh CBECHBI
K OllepalysM CJI0XKEHHUs U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB

Hano 3HaTh 1 yMeTh BBINOJIHATH ONIEpallM YMHOKEHUS, JEJICHUsI, BO3BEICHUS
B IIOJIOXKUTEJIBHYIO CTEIIEHb KOMIIJIEKCHBIX YHUCEJl, 3allMCAaHHBIX B TPUTOHOMETPUYE-
CKOH (hopme, U3BJICUECHUSI KOPHA N-OW CTENEHU U3 KOMIUIEKCHOTO YUCIa.

OOpatuTh BHUMaHUE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX UYHCEN SIBISETCA
3aMKHYTBIM, TO €CTh JIt00as anredpanyeckas oneparus HajJ KOMIUIEKCHBIMH YnCIaMu
HE BBIBOJIUT 32 MpeAeIibl 00JaCTH KOMIUIEKCHBIX YHCEIL.

Pa3nen: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIN3A

[Tpu uzyuenun nuddepeHnranTbHOro UcCHUCIeHus QYHKIUU OJTHON MepeMeH-
HOI oOpaTuTe BHUMaHUE HA MOHATHE Tpeliesia PYHKIUU B TOUKE U METOJIbI €0 BbI-
yucnenus. [Ipegen — oqHO U3 OCHOBHBIX MOHATHUN MaTeMaTH4ecKoro aHaiusa. llpu
BBIUMCIICHUU TIpeieNioB GYyHKIMU HAJ0, MPEXK]IE BCEro, BBHISICHUTH XapaKTep Heorpe-

0 =« w o
JICIEHHOCTH 6,—,O-oo,oo—oo,1 . UToObI OBIa/IETh TEXHUKOW pEIICHUs 3a7a4 Ha
o0

BBIUMCIICHUE TIPEJIETIOB, HAJ0 3HATh JiBa 3aMeYaTelIbHbIX Ipejelia, TabIuily SKBUBaA-
JICHTHBIX OECKOHEYHO MaJjbIX, npaBuiio Jlomurans, pa3inyHble MPUEMBbI PACKPHITUS
HEOTPEICIICHHOCTEN B 3aBUCUMOCTH OT BUJIa (DYHKIIMU U PEIIUThH TOCTATOYHO 0OJIb-
10€ KOJIMYECTBO 3a/1ay.

[Ipyn u3ydeHHM TeM, TOCBSIICHHBIX MPOU3BOAHOW M auddepentnany QyHK-
IIUU, HAJI0 OCMBICIUTh UX T€OMETPUUYECKUN CMBICH, IOHUMATh PA3IUINE MEXAY HU-
MU (nuddepeHnnan - 3To riaBHAs JUHEWHAs 4acTh NpupanieHus GyHkmuun). TBepro
3HaTh (Kak TaOauIly YMHOXeHUs) GpopMyisl nuddepeHIInpoBaHusS OCHOBHBIX 3Jie-
MEHTapHbIX (PYHKIMNA U TipaBuiia auddepeHmporanus (Bce, KOHEUHO, HO OCOOCHHO
npaBwio AuddepeHnpoBaHus CI0KHON QYHKITUN).

OOpatuTe BHUMaHUE TaKke Ha 0ocoOeHHOCTH nuddepeHIupoBanns QyHKIUH,
3aJIaHHBIX B HESIBHOW (popMme, mapaMeTpudecku, Ha MPHeM JIorapudMudecKkoro aud-
dbepeHupoBaHuUS.

Crnenyer 4eTKO 3HATh M YMETh MPUMEHSTH aJTOPUTM HCCIEIOBaHUS (HYHKIIUN
U TIOCTpOEHUsI TPapUKOB: OIMpEACNICHHEe TOYEK pa3phiBa (M HMX KIACCH(PUKAIHUIO),
acUMITOT Tpaduka (BEpTUKAIbHOM, HAKIIOHHOM, TOPU3OHTAIIBHOM), HEOOXOIUMbIE U
JIOCTaTOYHBIE YCIIOBUS MOHOTOHHOCTH (DYHKITHH, CYIIIECTBOBAHUS JIOKAIBHOTO DKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH ()YHKIIMH U TOYEK TIepernoa.

Pazgen: nuddepeHuuabHoe HCHUCTeHHe PYHKIMHA HECKOJbKUX MepeMeHHbIX

[Ipu u3ydyeHun naHHOrO pasjaeia oOpaTUTe BHUMAaHUE HA TO, YTO (DYHKIUs
JBYX MEPEMEHHBIX UMEET HATJISIAHBIA T€OMETPUYECKUM CMBICH — 3TO MOBEPXHOCTH B
TPEXMEPHOM ITPOCTPAHCTBE

Hano ocMbICIUTE HOHSTHSI YACTHBIX MPOU3BOAHBIX U MOJHOrO AuddepeHima-
J1a 1 0COOCHHOCTh UX BBIYHMCIICHUS, OBIAJETh TEXHUKON BBIYMCICHUS MPOU3BOIHBIX
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OT CJIOXHOM (PYHKLMHM HECKOJbKMX NepeMeHHbIX. CienyeT oOpaTuTh BHHUMaHHUE Ha
TO, YTO JJi1 PYHKIUU Z = z(X,y) CMEIIaHHbIE YACTHBIE MPOU3BOIHBIE BTOPOTO MOPSII-
o’z 0%z
Xy  OyoX
peHHI/IpOBaHI/IH HC UMCCT 3HAUCHMUI.

Jist QyHKIMM HECKOJNBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHsSI (DYHKLIHH B
IIPOU3BOJILHOM HAIPaBICHUU XapaKTEPU3YETCSA IIPOU3BOAHOM II0 HAIIPABIICHUIO, a
HanmOoJbIIasi CKOPOCTh U3MEHEHUs PYHKUUU OyleT B HalpaBJICHUU BEKTOpa Ipaju-
CHTA. Cne):[yeT 06paTI/ITB B DTOM TeM€ BHUMAaHHUE Ha HCO6XOI[I/IMO€ U AOCTATOYHOC
YCJIOBHUA CYHICCTBOBAHUA 3KCTPEMYyMa (I)YHKHI/II/I HCCKOJIBKHUX TICPCMCHHBIX.

Ka paBHbI MEXIy COO0Oil: (reopema IlIBapia), To ecth nopsgok naudde-

Pa3znen: HHTETrpaJbHO€ HCIYUCIICHUEC

B uHTerpasbHOM MCUMCIEHUHM pellaeTcs 3ajaya, 0OpaTHOM TOW, KOTopas pac-
cMaTpuBasiach B Ju(pPepeHInanbHOM UCUUCIEHUN HEO0XO0JUMO HAWTH JUIsl TaHHON
byakiuu f(x) Takyro QyHKIHIO, TPOU3BOAHAS OT KOTOpOM Oblia Obl paBHa 3a/aH-
Hoii. IHTerpupoBanue GyHKIMIA — JOCTATOYHO CIOKHBIN pa3/ie]] MaTeMaTUKH, OBJIa-
J€Th KOTOPBIM MOKHO TOJIBKO, €CJIH CTYACHT «BO3BMET» JOCTATOYHO OOJIBIIIOE KOJIH-
YeCTBO MHTETpaJIoB pa3Horo tuma. Hajo TBepso 3HATH TaOJMIly MHTErPajioB OT OC-
HOBHBIX JIEMEHTAPHBIX (PYHKIIMI, OCHOBHBIE METOJIbI MHTETPUPOBAHUS (3aMEHa Iie-
pPEMEHHOM, MOJABEACHHUE MMOJ 3HaK AuddepeHana, UHTETPUPOBAHUE IO YACTSIM,
IpUEMbl BBIYMCIICHUSI WHTErpajioB OT palMOHANbHBIX JpOoOEH, OT pa3HOro THUMa
TPUTOHOMETPUYECKUX (PYHKIUIA).

Hano ocMbICIUTh €AUHCTBO MOAXOAA K IOCTPOCHUIO OIPEICICHHBIX, KpaT-
HBIX, KPUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTEIPAJIOB — IIOCTPOCHUE HEKOTOPON UHTE-
rpajJbHOM CYMMBI Y MPEAECIBbHBIN MEPEXO.

3HaTh F€OMETPUUYECKUN CMBICI U OCHOBHYIO (DOpPMYITy BBIYHMCIEHUS ONpee-
JIEHHBIX MHTETpanoB — ¢popmyny Heiorona — JleliOHuila, reometprdeckue U Gpusnde-
CKHME IPUIIOKEHMS OIPENEICHHBIX U KPaTHBIX MHTErPAJIOB, YMETb HAXOIWUThH ILJIO-
I1a]b II0CKON (DUTYpPBI, JUIMHY KPUBOW, 00BbEM M IUIOIIA/b IOBEPXHOCTH TEJl Bpallle-
HUS.

Pa3zges: uncjioBbie M PyHKIUOHAIBHBbIEC PAALI

[Ipu u3yueHun NaHHOW TEMbI, MPEKE BCETO, HAJI0 OCMBICIHUTh MOHITHE CyM-
MBI OECKOHEUHOTO Psiia KaK Mpeiesia Mmociae10BaTeIbHOCTA YaCTUIHBIX CYMM.

Heobxoanmo cHavana HaydYuThCS KIACCU(MHUIIMPOBATEH PSAJBI IO TUTIAM: YUCIIO-
BBIC TOJIOKUTENbHBIC, 3HAKOTIEpEMEHHbIC, (DYHKIIMOHATBHBIC, CTETICHHBIC, TPUTOHO-
Metpuueckue psaabl Oypre.  M3yuuTh TEOpETUUYECKUE CBEIEHUS: TEOPEMBI CpPAaBHE-
HUS, HEOOXOJUMBIE U JTOCTATOYHbIE MPU3HAKUA CXOJUMOCTU. 3HATh U YMETh IpUME-
HATHh JOCTATOYHbIE MPU3HAKU CXOJUMOCTH TOJIOKHUTEIBHBIX PSAOB: NMpu3Haku Jla-
nam6Oepa, Koy, narerpanbhsiii npusHak Komu.

JIns1 3HaKouepeayIoOIUXCs PSAA0B OOpaTUTh BHUMAaHUE HA TOHSTUS a0CONIOT-
HOUM M YCIIOBHOM CXOJMMOCTU. 3HaTh npu3Hak JleitOHuna u o000IeHHbIE TPU3HAKU
Hanam6epa u Komu.

JI1s1 cTeneHHbIX PSAOB 3HATh TeopeMmy AOens, onpenesieHre UHTepBaia U pa-
Myca CXOJUMOCTH, OOpaTUTh BHUMAHUE HA TO, UTO TpeOyeTcs MCCleI0BaHUE TTOBE-
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J€HUs psAa B TPAaHUYHBIX TOYKAaX MHTEpBajia cxogumocTtH. O0s3aTenbHO 3HATh pas-
JIO’)KEHUS OCHOBHBIX 3JIeMEHTapHbIX (yHKuMi B psasl Telnopa u MakiopeHa u
YCJIOBHUE Pa3noXuMocTH (GyHKIUU B psa Teinopa.

Pa3pnes: 00bIkHOBeHHbIE MU epeHIHATbHbIC YPABHEHHUS

Nzyuenue nuddepeHunaibHbIX ypaBHEHUN HMEET BaKHEWIIEee 3HAUEHHUE B Ma-

TEMaTUYECKOHN MOAroToBKE MHXeHepa. OObscHsIETCS 3TO TeM, 4To AuddepeHImannb-
HbI€ YpaBHEHUS MPEJCTABIAIOT cOOOM MaTeMaTHUYEeCKUEe MOJEIH CaMbIX pa3HooOpa3s-
HBIX TPOIECCOB M SIBJICHUM, TaK KaK MX PEIICHUS MO3BOJSAIOT OMHUCATh SBOJIIOLUIO
U3y4aeMoro Ipoliecca, XapakTep NPOUCXOJAIINX C MAaTepUaIbHON CHCTEMOM H3Me-
HEHHI B 3aBUCUMOCTH OT IEPBOHAYAIIBHOTO COCTOSIHUSI CUCTEMBI.
OTnanuuTenbHOE CBOMCTBO NG DEepeHIIMaATbHBIX YPABHEHUM COCTOUT B TOM, YTO MPHU
UX UHTETPUPOBAHUHN OOBIYHO MOJydaeTcs OecUncIeHHOE MHOXKECTBO petieHui. Jlis
ypaBHEHUSI TMEPBOTO MOPSIAKA 3TO MHOXKECTBO OINMHUCHIBACTCS OJHOW MPOU3BOJIBHOU
noCTOSIHHOM. UTOOBI BBIIETUTh U3 OECKOHEUYHOTO MHOKECTBA PEUICHUN TO, KOTOPOE
OMKCHIBAET MMEHHO JaHHBIA Mpoliecc, HEOOXOIUMO 3a7aTh TOMOJHUTEIbHYIO WH-
dopmanuio, HapuUMep, 3HATh HAYaIbHOE COCTOSIHME Mpoliecca. Takoe JOMOIHH-
TEJIbHOE YCJIIOBHE HA3bIBAETCS HAYAJIbHBIM YCIOBUEM.

3amadya uHTErpUpoBaHus MU depeHIInaTbHOTO ypaBHEHUS TIEPBOTO MOPSIKA
COBMECTHO C HAYaJIbHBIM YCIIOBUEM HAa3bIBAETCS HA4yaJbHOM 3aJadyeil Wi 3anadei
Komm.

Hnst nuddepeHnnanbHbIX ypaBHEHU MEPBOro MOpSAKA CIEIyeT pa3inyaTh
o011ee, 4acTHOE M 0c000€ PEIIeHHUs], a TaKKe OOIIH, YaCTHBIM U 0COOBIN MHTETPaJIbI.

[Ipu uHTErpUpPOBAaHUM YpaBHEHUW MEPBOTO MOPsSJIKA HAJIO MPEKIE BCETO OIpe-
NEIUTh TUIl YPaBHEHHMs, a 3aTEM YK€ NPUMEHUTHh TOT WM MHOM METOJ PEUICHUS.
Hano o6s13aTenbHO OCBOUTH MPOLIEAYPY NPUBEACHUS YpaBHEHUS NIEPBOTO MOPSIAKA K
YPABHEHUIO C Pa3/ICICHHbIMH MEPEMEHHBIMU, TaK KaK MMEHHO TAaKHE YpPaBHEHUS
MO>KHO HETIOCPEJICTBEHHO UHTEIPUPOBATh.

Jns muddepeHmaibHbIX YpaBHEHUH N — IO MopsiKa 0053aTeNIbHO 3HATH I10-
cTaHoBKM 3a1auu Koy, kpaeBoii 3a1a4n, 3a/1a4u Ha COOCTBEHHBIE 3HAYCHMUSI.

B Teme, mocBsiieHHON TUHEHHBIM MU PEepeHIIMaTbHBIM ypaBHEHUSIM N — TO
MOpsAJIKa, HaJO0 3HATh TEOPEMBI O CTPYKTYpE OOIIETO perieHus] OJJHOPOIHBIX U HEOI-
HOPOJHBIX YpaBHEHUH, TaK KaK OHH yYKa3bIBAIOT MyTh MOCTPOCHUS OOIIETO PEIICHHUS.
OOpatuTh BHUMaHWE HA TO, YTO PEIICHUE JTUHEHHBIX OJHOPOJHBIX TU(depeHITnaIb-
HBIX YPaBHEHHUI N — T0 MOPsIAKA C TOCTOSHHBIMU Kod(duimeHTaMu He TpeOyeT nH-
TErPUPOBAHUS, a CBOAUTCS K YUCTO alireOpandyeckor npodiemMe HaXOKIeHUsl KOpHEH
COOTBETCTBYIOILIETO XapaKTEPUCTHUUECKOro ypaBHeHUs. Hano 3HaTh BUA YaCTHBIX
PEIICHU TUHEHHBIX OJHOPOAHBIX AU epeHITnaTbHBIX YPAaBHEHUH N — ro MopsiaKa
C TIOCTOSIHHBIMU KOd(h(PHUIHEeHTaMH B 3aBUCUMOCTH OT BHJIa KOPHEH XapaKTEePUCTHYEC-
CKOI'0 YPaBHEHHSI.

Hano 4eTko ysICHUTH anropuT™M NOCTPOCHUS YACTHBIX PEUICHUMN JINHEWHBIX HE-
OJHOPOAHBIX NU((DEepeHIINANbHBIX YPABHEHUNW METOAOM MoJ00pa (METOJ0M HEOIpe-
JeJIEHHBIX KO3 (UIIMEeHTOB), 0OpaTUB BHUMAHHUE HAa TO, YTO B 3TOM CJIydae BH]
YaCTHBIX PEUICHUN HEOJHOPOJHOI0 YpaBHEHUSI COOTBETCTBYET IO CTPYKTYpE 3ajaH-
HOU MPaBOM YaCTH.
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Pa3jen: Teopusi BeposiTHOCTEH

JIns ycnemrHoro OBJIAJICHUST MaTepuajoM JaHHOTO paszfefia HeoO0XO0IUMo,
MPEXKJIE BCETO, YETKO YCBOUTh OCHOBHBIE MOHATUA TEOPUU BEPOSITHOCTEM, OUEHD IIU-
POKO HCIOJb3yEeMbI€ B PA3JIMUHBIX MPWIOKECHUIX: MOHSATHE CIYYaHHOTO COOBITHS U
€ro BEpPOSITHOCTH, CyMMBI U TIPOU3BEICHUSI COOBITUM, TOHITHUS CIIy4ailHOM BEJIUYMUHBI
Y 3aKOHA €€ PacCIpeIeNICHUsI, MAaTEMATUYECKOTO OKUIAHUS U JUCTIEPCUU CIy4alHOU
BEJIMYUHBI.

Hano noHsTh, 4TO BEPOSITHOCTH — 3TO YUCIOBAsI MEpPA CTEIEHU BO3MOXKHOCTH
MOSIBJICHUS CIy4YalHOTO COOBITHSI. 3HaTh KJIACCHYECKOE, CTATUCTUYECKOE M TeOMeT-
pUYECKOE OMPECICHUS BEPOSITHOCTH, CBSI3b U Pa3IMUMe MEXTy HUMU. HecmoTps Ha
BHEIITHIOIO MPOCTOTY KJIACCUUECKOH (hOPMYIIbI ONpeeeHUs BEPOSITHOCTH CITy4aiiHO-
ro coobrtust A: P(A) =m/n, HenocpeacTBEHHBIH MOACYET YKCIa N BCEBO3MOYKHBIX

MCXOJIOB UCIIBITAHUS U M - Yucia OJaronpUATHBIX UCXOJO0B TpeOyeT MpUMEHEHUS
dbopmyn komOuHATOPUKHU. [Ipr 3TOM B KaKJ10M KOHKPETHOM 3a7a4e HaJI0 MPOaHAIH-
3UPOBATh, KAKOW THUIl COCAUHEHUN BO3HUKAET, KOT1a U3 HEKOTOPOTO MHOXKECTBA JJie-
MEHTOB H3BJIEKACTCSl APYroe MOJMHOXKECTBO (3TO MOTYT OBITh pa3MEIICHHS, Tepe-
CTAHOBKH WJIM coueTanus). [Ipu BEIYMCICHUN BEPOSTHOCTEH CIIOKHBIX COOBITHUI HAIO0
yMETh MPEJACTaBUTh UX B BUJE CYMMBbI WM MPOU3BEACHUA (WJIM CYMMbI IIPOU3BE -
HUM) MPOCTHIX COOBITUM W MPUMEHUTHh COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEO-
PUH BEPOSITHOCTEMN.

Hano yerko pasnuuaTte TUIIBI CIIYYalHBIX BEJIMYUH — JUCKPETHBIC W HEIpe-
PBIBHBIC M 3HAaTh OCHOBHBIC 3aKOHBI MX pacrpesencHus (OumHomuanbHbil, [lyaccona,
TUIIEPTEOMETPUUSCKU, 0COOCHHO, HOPMAJIbHBIN 3aKOH pacIipeaeaeHus).

I onucaHus 3aKOHOB paclpeiesICHUs HENMPEPBIBHBIX CIYYalHBIX BEJIWYHH
IPUMEHSIOT WHTErPAIbHYI0 (DYHKIIMIO pachpeesieHuss BEPOSTHOCTEH CIydaiHOM
BEJIMYMHBI F(X)U IWIOTHOCTH BepositHOocTew f(x). Hamo ycBouths ompenenenus, Be-

POSITHOCTHBIN CMBICII M CBOMCTBA 3TUX (DYHKIIH, CBS3b MEXKIYy HUMH U pacUeTHHIC
bopMyIIBI ISl KX OTpEIeTICHUS.

Hano 3nath onpenenenue, pacueTHbie (GOPMYIIBI M BEPOSITHOCTHBIA CMBICIT OC-
HOBHBIX YHCIIOBBIX XaPAaKTEPUCTUK CIIy4allHOM BEIMYUHBI — MAaTEMATHUYECKOTO OXKU-
naHusl (CpeaHEero 3HAYeHHUs) U JUCTIEPCUU (XapaKTepUCTUKU pa3zdpoca BO3MOMKHBIX
3HAYEHUS CIy4YallHOW BEJIMYMHBI OTHOCUTENIBHO CPEHEr0 3HAUCHHUS ).

Pa3znen: maremaTuuyeckasi CTAaTUCTHKA

[Ipy n3ydeHnn mMaTeMaTUYECKOW CTATUCTUKHA HAJ0 IMOHSTh, YTO OHA TECHEU-
UM 00pa3oM CBsi3aHa C TEOPUEH BEPOSITHOCTEH, M OOJIBIIMHCTBO €€ BHIBOJIOB 0a3u-
pyeTcs Ha MpeeNIbHBIX TeopeMax TEOPUHU BEPOSITHOCTEH.

Bce xapakTepucTHKHu, U3ydyaeMble B Kypce MaTeMaTHYECKOM CTATUCTHUKH, SIB-
JIAFOTCS CTaTUCTUYECKUMH aHAJIOTaMU COOTBETCTBYIOIIMX XapaKTEPHUCTUK, paccMmaT-
pHBAEMBIX B TEOPUH BEPOSITHOCTEH, MOTYYEHHBIMA Ha OCHOBE OTPAHMYEHHOIO YHCIIa
ONBITHBIX JMaHHBIX. Ho, ecnu, Hampumep, MaTeMaTHYECKOE OXKUJIAHUE U JTUCIICPCHUS
CIy4ailHON BEJIMYHMHBI, M3y4aeMbI€ B TEOPHUU BEPOSITHOCTEH, SIBISIOTCS XapaKTEPHBI-
MM HECTy4alHBIMH YUCJIAMHU, TO UX CTATUCTUYECKHUE aHAJIOTH — BBIOOPOYHAS CPEaHSS
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1 BBIOOpOYHAS (WJTM WCIIpaBJICHHAsS) TUCIICPCHUS SIBISIOTCS CIIYYalHBIMH BETUYHHA-
MU, 3aBUCSIIMMH OT 00beMa U TUTIA BEIOOPKU U PA3TMYHBIMU IS Pa3HBIX BHIOOPOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIYUCIIATH TOUCUHBIC OIICHKH HEU3BECTHBIX
MapamMeTpoOB paclpee/eHUus] CIydailHON BETUYMHBI - BRIOOPOYHYIO CPEIHIOI U BHI-
OOpOUHYIO (MJIU MCIIPABICHHYIO) TUCTIEPCHIO, TaK Kak Jr00as craTucTudeckas oopa-
00TKa CBOJUTCS, IPEXK/IE BCETO, K HAXOXKACHUIO MMEHHO 3TUX XapaKTCPUCTHK.

Crnenyer oOpaTUTh BHUMAHUE Ha TO, YTO 3TH OICHKH SIBJISIOTCS MPHUOJIMKEH-
HBIMH, OCOOCHHO JJIi BBIOOPOK Majioro o0beMa, W JJIs CYKIEHUS O TOYHOCTH WU
HAJSKHOCTH 3THX OICHOK HAJI0 YMETh MPHUMEHITh WHTEPBAJIbHBIC OICHKH W 3HATH
METOJIUKY MTOCTPOCHUS TOBEPUTEIbHBIX HHTCPBAJIOB.

Crnenyer Takke 0OpaTUTh BHUMaHUE Ha MOCTAHOBKY W PEIICHUE 3aJa4d IPO-
BEPKU TPABAOINOA00US CTATUCTUYCCKUX THUIIOTE3 W NMPUMCHEHHE KPUTEPUEB COTJIa-
CHsl, KOJJUYECTBEHHO OIHMCHIBAIOIIMX CTEIICHb PACXOXKICHUS MEXKIY TCOPCTHUCCKUM
Y OMIIUPUYECKUM PACTIPEACIICHUSIMH.

OTMeTHM B 3aKJIIOUYCHHE, YTO YCICIIHOE HW3YYCHHE JIHUCHIUILIMHBI «Bpiciias
MaTeMaTUKay», MPUOOPETCHUE HEOOXOAUMBIX KOMIICTCHITNN, YMECHUI U HABBIKOB Blla-
JICHUSI MaTEeMaTHYECKUM aIllapaToM TPeOyeT OT CTYACHTOB OOJIBIIION CaMOCTOSITEI b-
HOM paboTel. OOpaTUTEe BHUMAHUE, YTO KOJMYECTBO YACOB, OTBOJMMBIX Ha CAMOCTO-
ATEIbHYI0 PabOTy B COOTBETCTBHH C YYCOHBIM IUTAHOM, IMPEBOCXOIUT YUCIIO YaCOB,
OTBOJIMMBIX Ha BCE BUJbI AYIUTOPHBIX 3aHATHM.

10. MeToan4yeckue peKOMeHIAIUY JJIs PenoaaBaTesi

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MpaKTHUe-
CKHM BECh M3y4YaeMbIil UMM MaTepHual SIBISAETCS JJIsl HUX HOBBIM, HE M3y4YaBLIMMCS B
nporpamme cpeaHer mkonbl. OgHako OH He TpeOyeT KaKoW-Tu0o creruaibHoi (10-
MOJIHUTEIHLHOM ) TTOITOTOBKU M BIIOJHE MOKET OBITh YCIIEUIHO M3Y4YeH, €ClId CTYJICH-
Thl OYyIyT MOCENIaTh 3aHITHS, CBOCBPEMEHHO BBIMOJHATH JIOMAIIHUE 3aJaHUS U
MOJIb30BaThCs (MIPU HEOOXOIUMOCTH) CUCTEMOM TJIAHOBBIX KOHCYJIBTAIIMN B TEUCHUE
KaXJ0ro cemectpa. Bouleammue B Kypc MaTEMAaTUKH pa3JIelibl SBISIOTCS KJlacCUye-
CKMMH, B TO K€ BPEMsI OHU MPAKTUYECKU OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIUPOKOE
pacnpoCTpaHeHue JJisl PELICHUsl pa3HOoro pojia 3aJad BHYTPU CaMOU MATEMATUKU U
MPUKIAAHbIX 3a7a4d. FIX OCBOCHHE ITOMOXET CTYJICHTaM JOTHYECKU BEPHO, apryMEH-
TAPOBAHO M SICHO CTPOUTHh YCTHYK) M ITMCBMEHHYIO p€Ub, YCIIEIIHO NPUMEHSTH
HAaKOIJICHHbIE 3HAHUA B IPO(PECCUOHATILHON JIESITEIbHOCTH.

Heobxoammo ¢ camoro Havasia 3aHATHNA PEKOMEHIOBATh CTYJICHTaM OCHOBHYIO
Y JIONIOJHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CHMCOK BONPOCOB JJIs
MOATOTOBKH K 3K3aMEHY.

Ha mepBom 3aHSTHM MO JUCIUIUIMHE 0053aTEIHLHO MPOUH(OPMHUPOBATH CTY-
JEHTOB 0 BUJE U (opMe MPOMEXKYTOUHOM aTTeCTalMy MO AUCIUIUIMHE, CPOKax e&
MPOBEICHUS, YCIOBUAX JOIMYyCKa K MPOMEKYTOUYHOM aTTECTAllNH, TPUMEHSIEMBbIX BU-
Jax MPOMEKYTOYHOTO KOHTPOJIS.

CoobOpaxkeHusi 1 peKOMEHJAlMU, MPUBEJACHHBIE B M. 9 paboyeil mporpaMmbl
JUISl CTYJICHTOB, JOJDKHBI OBITh YETKO CPOPMYITUPOBAHBI U U3T0KEHBI UMEHHO TIpe-
MOJaBaTEIEM Ha JIEKIUAX, TPAKTUUECKUX 3aHIATUSAX U KOHCYIbTaLUAX.
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N3noskeHne TeoOpeTHUEeCKOro MaTepraia JOJDKHO COMPOBOXKAATHCS MILTIOCTPA-
TUBHBIMHU TIPUMEPAMHU, TIIATECILHO OTOOPAHHBIMHU IPETOIaBaTeNIeM TaK, YTOOBI TEX-
HUYECKUE TPYAHOCTH M BBIKJIAJIKHA TP PEIICHUH 33a/1a4d HE OTBIICKAJIN OT TJABHOTO:
OCMBICJICHUS HJICH U CYTH MPUMEHSAEMBIX MeTo10B. CieayeT Bcer/ia yKa3bIBaTh MPH-
MepbI IPAKTHIECKOTO MPUMEHEHUS PACCMOTPEHHBIX HA 3aHATHSAX YPaBHCHHUH U Qop-
MYIL.

[TpakTHueckue 3aHATHS JOJKHBI OBITh OPTraHU30BAHbI MPEMOaBATEIEM TAKUM
o0Opa3oM, 4TOOBI OCTaBaJOCh BpEeMs Ha MEPHOIUYCCKOE BBIIOITHEHHE CTYACHTAMHU
HEOOJIBIIION CaMOCTOSTEIFHOW PaOOTHI B ayAMTOPHH JJISI MPOBEPKU YCBOCHHS U3JI0-
KEHHOTO MaTepHara.

[IpenoaBarenb, BEAYIIUH NMPAKTUYCCKHUE 3aHITHS, JOJKEH COTJIACOBBIBATH
y4eOHO — TEMATHYCCKUH TJIaH 3aHATHUN C JICKTOPOM, UCIIOIh30BaTh CIMHYIO CHCTEMY
0003HAUYEHUH.

[IpenomaBaremnto ciemyeT T0OMBATHCS CHCTEMAaTHYECKON HEMpEephIBHOW pabo-
ThI CTYJICHTOB B TCUCHHE CEMECTPa, HEOOXOJMMO BBISBJIATH CHIIBHBIX CTYACHTOB U
NpHBJICKaTh UX K HAy4YHOH paboTe, K YYaCTHIO B pa3HOrO poja OJUMITHAZaX U KOH-
Kypcax.

CTyAeHT JODKEH OIIyIIaTh 3aWHTEPECOBAHHOCTH MPEIOAaBaTeIsl B JTOCTHIKE-
HUU KOHCYHOTO PEe3yJibTaTa: B MPUOOPETEHUU OOYYArONIMMUCS MPOYHBIX 3HAHHM,
YMEHUH W BJIaJICHUs HAKOTUICHHOW MH(OPMAIIMEH IS pelieHus 3a1a4 B Mpodeccuo-
HAJIBHOH J1€SITEILHOCTH.
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Ilpunoscenue 1
CTpykTypa H coaep:kaHue TUCHUILTHHBI « BhIcIasg MaTeMaTHKa»

HanpagieHnue noaroroBku

19.03.01 «BHOTEeXHOJIOTHSI»
OO6pazoBaTenbpHas mporpamma:

«bHoTeXHOJI0TH D)
KBanuduxanus (creneHp) BoITyCKHUKA!
bakaaasp
oudHas popMa 00yUueHUs

Buabl yueOHol padoTsl, Dopmbi
= z §_ BKJII0YAsl CAMOCTOATE/IbHYIO Buasbl camocTosiTe1bHOM padoThl aTTe
Pasien § % § padoTy CTyeHTOB, CrynenToB crammn
5|23 U TPYI0EMKOCThH B 4acax
n/n > © CP | KC
J II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | I 3
IlepBblii cemecTp
Beenenune. Paznen 1. DieMeHTHI JIMHEH-
HOI1 ajredpbl.
Marpuiisl u onpeaenutenu. Onepanuu Haja
MaTtpuiiaMu. TpaHCIOHMpPOBaHHAs MAaTpH-
1.1 | ma. OnpenenuTeny, UX CBOMCTBA M BBIUKC- 1 1 2 2 5 +
JICHHS.
Boioaua 3adanuii_PI'P Ne 1 no auneinoii
U_GCKMOPHOIL_anzedpe u_anaiumuueckoll
2eomempui.
OOpaTHas MaTpuIla U AITOPUTM €€ BBIYUC- 5
1o |7eHus. Panr matpunel. Matpuunas gopma 1 2 2
' 3aliCH CHCTEMbI JIMHEWHBIX anreOpanye-
CKHUX YpaBHEHUM.
13 Pemenne cucrem JMHEWHBIX YpaBHEHUM 1 3 2 2
MetonoM Kpamepa, wmerogoM oOpaTHOM




Marpuinpl, wMerogom [aycca. Teopema
Kponekepa — Kanemnu. Pemenue npowus-
BOJIBHBIX CHCTEM JIMHEHHBIX YpPaBHECHUU
MetosioM [aycca

14

Pa3znen 2. DiieMeHTHI BEKTOPHOI aJireo-
pbl.

JIuneliHbIe ONepaliy HaJl BEKTOpaMU, UX
cBoiicTBa. JInHeliHas 3aBUCUMOCTh U HE3a-
BUCHMOCTb BEKTOpOB. basuc cucremsl
BEKTOpOB. PasnokeHue BekTopa no 6a3u-

cy.

1.5

CkansipHoe, BEKTOPHOE U CMEIIaHHOE Mpo-
HU3BCICHUSA BEKTOPOB, UX CBOMCTBA.
CamocrositeqibHass padora Ne 1 Ha ce-
MHHAape

1.6

Pa3znen 3. KommiekcHble ynuciia
IlonsaTne 0 KOMIUIEKCHBIX YHCIaX. ANreo-
pandeckas, TPUTOHOMETpHYECKas U TOKa-
3aTesibHas (opMa KOMIUIEKCHBIX YHCEN.
ApudmMerndeckre omnepanud  HaJa KOM-
IJIEKCHBIMHU 4YHClIaMd. 3BrieueHue KOpHS
M3 KOMIUIEKCHOI'O YHCIIA.

1.7

Paznen 4. AnajiuTuyeckasi reoMeTpus
CucteMbl kKoopauHaT. J[ekapTOBBI MpsAMO-
YTOJIbHBIE KOOPAMHATHI Ha IJIOCKOCTH U B
npoctpancte. llomsipHass cucrema Koop-
nuHaT. PaznuuHble TUIBI ypaBHEHUH ILJ10C-
KOCTH U IPSIMOM.

1.8

BrrunciieHne paccTOSHUN MEXAy ABYyMs
TOYKAMHM, TOYKOM M MPSIMOH, TOYKOU H
TUIOCKOCTBIO.

Brrunciienue yriioB Mexay AByMs IPSIMbI-
MM, IPSIMOM U TIJIOCKOCTBIO, IBYMSI TUIOC-
KOCTSIMU
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1.9

Paspnen 5. DiieMeHTHI MaTeMaTH4Y€CKOI0
a”Hamn3a

YucnoBag mnocienoBaresbHOCTh. [lpenen
YUCJIIOBOW IIOCJIEJOBATEIBHOCTH M €ro
cBoiictBa. @ynkuus. Ilpenen ¢yHxum.
OCHOBHBIE TEOPEMBI O TIpeenax (QyHKIHH.
[IepBbIii 1 BTOpPOW 3aMedaTebHbIE IIpeEie-
nel. Beuiaya 3aganuii PI'P Ne 2 mo ma-
TeMaTHYeCKOMY AHAJM3Y

1.10

CpaBHeHHE OECKOHEUHO MalbIX U Oecko-
HEYHO OOJIBIINX BEIWNYNH. DKBUBAJICHTHBIE
OECKOHEYHO MaJlble BeIMYUHBI. PackpbiTie
HEOIPeIeIEHHOCTEH Pa3INYHOTO THTIA.

10

1.11

HenpepriBHOCT (pyHKLIMH B TOUKE U Ha
npoMexyTtke. Touku paspeiBa (yHKUIUH,
ux Kinaccuuranus. ACUMITOTH T'paduka
byHKIMM, UX KIaccuuKaIus.

11

1.12

[IpousBomnas ¢ynkiuu. ['eomeTpuueckuit
U MEXaHUYECKHH CMBICI MPOU3BOJAHOM.
Tabnuia NpPOM3BOAHBIX OCHOBHBIX dJe-
MEHTapHbIX QYHKIUH.

12

1.13

[IpaBuna nmuddepenuupoBanust 1 Gopmy-
JIbl BBIYUCIICHHSI TPOU3BO/IHBIX.

13

1.14

Hudbdepennuan. [IpousBogusie u mudde-
pPCHIIMAIBI BBICIIUX MOPSAAKOB. [Ipu6Gmu-
YKCHHBIC BBIYMCIICHUS C MTOMOIIBIO Tudde-
PCHIIMAJIOB.

CamocrosiTesibHast padora Ne2 Ha ceMu-
Hape

14

1.15

PackpsiTHe HeEONpeneneHHOCTeW pa3inny-
Horo tumna. IIpasuno Jlonurans. @opmyna
Tennopa.

15

1.16

PaznoxeHuss OCHOBHBIX 3JIEMEHTapHBIX
¢yHkuuid mo ¢opmyine Maknopena. [lpu-

16
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6JII/I)KCHHLIC BBIYUCIICHUA C TIOMOIIBIO
dopmyiel Teiinopa.

1.17

OcHoBHbIE TeopeMbl U PepeHInaTbHOTO
ucuucieHus. MOHOTOHHOCTh (YHKIIUH,
sKCTpeMyMbl HeoOxomumble W ocTaTod-
HbI€ YCJIOBUS MOHOTOHHOCTH, JIOKaJIbHOTO
3KkcTpemyMa. lccnegoBaHue BBITYKIOCTH
rpaduka ¢ynkuuu. Touku neperuba rpa-
¢buka QyHKIUH.

17

1.18

OOmias cxema uccienoBaHusl (QYHKIUH U
noctpoeHus ee rpaduka. CBoiicTBa (hyHK-
LW, HEMTPEPBIBHBIX HAa OTPE3KE.
Haubonpmiee u HawMeHbIee 3HAYCHUS
(GYHKIIUU Ha OTpE3KeE.

CamocrosiTesqibHasi padora Ne3 Ha ceMu-
Hape

18

1.18

O030pHOE MPAKTHYECKOE 3aHITHE

18

(Dopma ammecmauuu

19-
21

Bcero yacoB no fucuumJInge
B NIEPBOM ceMecTpe

18

36

90

PI'P

caMm.
pao.

Bropoii cemecTp

2.1

Paznen 6. DyHkuus HeCKOJIbKHX Mepe-
MeHHbIX. [Ipenen m HenpepbiBHOCTH. Oc-
HOBHBIE CBOWCTBA HEMIPEPHIBHBIX (DYHKIUH.
Yactueie npousBoanblie. [lomueiii mudde-
penrman. [IpousBoaHble CIOXHON (QyHK-
LIUHA HECKOJIbKUX MEPEMEHHBIX

YacTtHble pou3BoHbIC U AU depeHInanb
BBICIIUX MOPSIKOB.

Boinauya 3aganunii PI'P Ne 4 no dgynknu-
sIM HECKOJIbKHX IlepeMEeHHbIX
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2.2

[Ipou3BonHas 1o HanpaBiIeHUIO. I’ paiueHT.
KacarenpHas k kpuBoil. Kacarenbnas
IUIOCKOCTh M HOpMallb K IOBEPXHOCTH.
®opmyna Teitopa.

OkcTpeMyM (QYHKIIUH HECKOJIBKHX Iepe-
MeHHbIX. HeoOxomuMmble W J0CTATOYHBIC
YCIIOBHUS SKCTPEMYMa.

CamocrosiTesibHas padora Ned Ha cemu-
Hape.

2.3

Pasnen 7. UnTerpajbHoe ncuMcieHue
[TepBooOpasnas. HeompeneneHHblii wHTE-
rpaji u ero cBoiicra. Tabnuiia UHTETPaoB
OT OCHOBHBIX 3JEMEHTAPHBIX (PYHKIIHH.
MeTto HENmoCpeACTBEHHOI0 WHTErPHUpOBa-
HUS.

Boimaua 3aganuii PI'P_ Ne 5 mo mHTe-
rPajJbHOMY VCYHCIECHHIO

2.4

WHuTerpupoBanre ¢ MOMOIIbIO 3aMEHBI Iie-
PEMEHHOM, MOJABEIEHUEM IMOJ 3HAK Iud-
depennuana. Meroag HHTETPUPOBAHUS IO
YJaCTSM.

2.5

WuTerpupoBanue  ApoOHO-paIlMOHATBHBIX
GhyHKIHIA.

2.6

HHTerpupoBaHue HEKOTOPBIX BHUIOB HMppa-
IIMOHAJIBHBIX M  TPUTOHOMETPHUYECKUX
GbyHKIH.

2.7

OnpenenéHuplii UHTETpall. 3a1a4uu, MPUBO-
JSIIMe K TOHATHIO ONpEeAEICHHOrO0 WHTe-
rpana. YciaoBus uHTerpupyemoctu. Cpoii-
CcTBa onpenesnéHHoro uHrerpana. Cyue-
CTBOBaHHE IEpBOOOpa3HON HEMpepbIBHOMN
¢yukuuu. dopmyna Herorona-Jleitbuuna.
3aMeHa epeMEeHHOI U UHTETPUPOBAHUE 110
YacTsIM B OIIPEJIeICHHOM MHTErpae
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2.8

[Ipuiio>keHust OnpesielIeHHOr0 HHTErpana B
F€OMETPUM M MEXAaHHUKE (BBIYHCIICHUE
iom@aaed IIOCKUX (QUryp, AJUHBI KpHU-
BOI1, 00BEMOB.

2.9

HecoOcTBeHHBIE HMHTErpanbl MEPBOTO U
BTOPOI'0 pOAa, UX CBOMCTBA.
CamocrosiTesibHass padora Ne 5 Ha ce-
MHHape.

2.10

3ajau, NPUBOJALIME K MOHATHSAM KpaT-
HBIX MHTETPAJIOB. J[BOMHOW M TPOHHOHN HMH-
TErpaJibl, X CBOKWCTBA.

10

2.11

BrrunciieHne ABOMHBIX MHTETPAJIOB CBEJIE-
HHEM K ITOBTOPHBIM.

11

2.12

Pasznen 8. «UuciaoBble U PYHKIUOHAJIb-
Hble paabD> Yucnosbie psabl. CXOIUMOCTh
u cymma psma. Heobxomumoe yciioBue
cxomumocTu. JleiictBusi ¢ psgamu. CBOU-
CTBa YHCJIOBBIX PSAJOB. 3HAKOMOJIOKHUTEIb-
Hbl€ psanbl. 'apmonnueckuii paa. [Ipusnaku
CpaBHEHHUS.

Buoioaua 3adanuii PI'P_No 6 no padam

2.13

12

HccnenoBanue CXOAMMOCTH TOJOXKHUTENb-
HBIX psiioB: mpusHaku [lanam6epa, Koy,
MHTEerpaibHbii npusHak Komu.

13

2.14

3Hakouepenywimecs  paasl.  [Ipu3Hak
JleitOnuna. AOcomoTHAs U YCJIOBHAsl CXO-
JMMOCTh 3HAKOMEpEeMEeHHBIX psAaoB. O600-
neHHbIe npu3Haku JlanamoOepa u Ko,

14

2.15

CrenenHsle pszbpl U UX cBoWcTBa. TeopeMa
Abens. MHTepBan U paanyc CXOAMMOCTH.
HuddepeHunpoBanne M HHTETPUPOBAHUE
creneHHbIX psaaoB. Panel Teinopa u Mak-
JIOpEHA.

15
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2.16

VYcnoBue pa3inokuMOCTH (DYHKIHU B Pl
Teiinopa. Paznoxenne HEKOTOPHIX (PYyHK-
umii B psag Teinopa.

CamocrosiTesibHas padora Ne6 Ha cemMu-
Hape

16

2.17

[IpumeHeHue cTeneHHbIX PAIOB B MPUOIU-
YKEHHBIX BBIUYUCIICHUSIX.

17

2.18

O0630pHas JIEKITUS

18

00630pHOE MPAKTUUECKOE 3aHITHE

18

dopma arrecTannu

19-
21

Bcero yacos o aucuuiminie
BO BTOPOM ceMecTpe.

36 | 18

54

PI'P

caMm.
pao.

Tpetuii cemecTp

3.1

Paznen 9. OObikHOBeHHBbIE U depeH-
HHMaJTbHbIe YPABHECHUSA

BBenenue. 3amaum, mpuBoasmmue K aud-
(bepeHnaIbHBIM YPaBHEHUSM [1EPBOTO I0-
psiaka. OCHOBHbIE IOHSTHS OOBIKHOBEHHBIX
g depeHInanbHbIX YpaBHEHUN IEPBOTO
nopsiaka. [loctanoBka 3amaun Komu. Teo-
peMa CyllecTBOBaHUS M €IUHCTBEHHOCTU
pemienus. OOmee U 4YacTHOE pelIeHUs,
o0 ¥ 4acTHBIA MHTErpaybl. [ eomeTpu-
YeCKUIl CMBICHT O0Iero MHTerpaia ypaBHe-
HUS TIEPBOTO MOPsIAKa

Bruigaua 3agaaua PI'P Ne 7 mo o0bIKHO-
BE€HHbIM IH(pdepeHINANBHBIM ypaBHe-
HHUSAM.

3.2

WuTerpuposanue T depeHInaTbHbIX
YpaBHEHHUH NEPBOTO MOPsAKA Pa3IMYHOro
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Tuna (YpaBHEHHUS C Pa3/ICIEHHBIMU U pPa3-
JETSIOMKUMUCS TIEPEMEHHBIMH, OJHOPOJ-
Hele, Jluneiple nuddepeHaTbHbIC
ypaBHEHHSI TEPBOTO TOPSJKA, ypaBHEHHE
bepuymn..

3.3

JudpdepenunanbHble ypaBHEHUS BBICIINX
nopsiikoB. 3amava Komm mns auddepen-
LUAIbHOIO YpPaBHEHHUS BTOPOrO MOpsaKa.
KpaeBas 3amawa. [Iuddepenunanbupie
ypaBHEHHsI, JOIyCKalollee MOHMKEHUE 110-
psIKa.

3.4

JluneiiHble onHOpPOAHBIE OU(EepeHnaTb-
Hble ypaBHEHUs N — ro mnopsaka. Oouiue
CBOIWCTBA pEIICHUH JIMHEHHBIX OIHOPOI-
HbIX TuddepeHnnanbHbIX ypaBHEHUNH N —
ro mopsiaka. [lonarue dyHaaMeHTAIBHON
CUCTEMbl pEIICHHH, €€ IOCTPOeHHE s
YpaBHEHHI € MOCTOSIHHBIMU KO3 duLneH-
TaMd. XapaKTepUCTUYECKOE YypaBHEHUE.
Bujn yacTHbIX pelieHuil JMHEHHOrO OJIHO-
ponHoro nuddepeHIaIbHOTO YpaBHEHHS
N — ro mopsjaka B 3aBHUCHUMOCTH OT BHJA
KOpHEH XapaKTepUCTHUECKOT0 YPaBHEHHUSL.

3.5

JIuneiitHple HeOQHOpPOIHBIE An(PepeHIn-
abHBIE ypaBHEHHUS N — ro mopsuka. Teo-
peMa o0 CTPYKType OOIIero peuieHus TaKux
ypaBHeHM. MeTos 1moidopa 4yacTHOTO pe-
nieHus: (MeToJl HeonmpeaeaeHHbIX Kod(du-
LUEHTOB) U1 DPAa3JIMYHbIX CHELHATbHBIX
BUJIOB TpaBoil dvacTH. Meron Bapuanuu
MIPOU3BOJIHBIX TOCTOSHHBIX JJISi ypaBHe-
HUI BTOPOTO MopsKa.
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3.6

Kpaesbie 3amaun. 3amaun Ha COOCTBEHHBIE
3HA4YCHUA.

3.7

CucteMbl OOBIKHOBEHHBIX JH(QepeHIn-
aIbHBIX ypaBHEHUH. OCHOBHBIE MOHSTHUSL.
HopmanbHble cucTemMbl JMHEHHBIX OJHO-
POIHBIX U HEOAHOPOIHBIX AUPPepeHIn-
aNbHBIX YypaBHEHUW. Pemienue IMHEHHBIX
OJTHOPOJIHBIX W HEOJHOPOJHBIX CHCTEM
OOBIKHOBEHHBIX TuddepeHInaIbHbIX
YpaBHEHHMH € MOCTOSIHHBIMU KO3((duLneH-
TaMH.

CamocrosiTesibHass pa6ora Ne 7 Ha ce-
MuHape no AuddepeHuInaNbHBIM YpaB-
HEHUAM

3.8

Paznea 10. Teopusi BepositHocTeii. Ciy-
yaiiHple COOBITHSA, UX TUMNBL. Kitaccuueckoe
M CTaTUCTHUYECKOE OMpPEIeSICHUs BEPOSTHO-
CTH, HX CBoiicTBa. HemnocpeacTBeHHBII
MOJICUET BEPOSATHOCTH HA OCHOBE KJIACCH-
YECKOTO ONpeeIeHUs. DJIEMEHThI KOMOH-
HaTOPHKH.

Beinaua 3aganuss PI'P Ne 8 mo _teopun

BEPOATHOCTEN

3.9

Anre6pa coObITHil. 3aBUCHMbIE U HE3aBU-
CUMBbI€ COOBITHSI. YCJIOBHas BEPOSTHOCTD.
OcHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH

3.10

®opmyna noaHol BepoATHOCTU. DopMyIibl
beiteca, bepHysuin, JOKalbHas W WHTE-
rpajibHas Teopemsl Jlamaca.

10

3.11

CrnyuaiiHble BETMYMHBI, UX TUIIBI, TOHATHE
3aKOHA pacCIpeielieHUs CIy4alHOU Belu-
yiHbl. OCHOBHBIE 3aKOHBI PACHpPEAEICHUS
JMCKPETHOM CllydyaliHOW BEeJIMYMHBI (THUIIep-

11
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reOMETPUYECKUH, OMHOMHUAIBHBIN, pac-
npeaenenue Ilyaccona). UucnoBsie xapak-
TEPUCTUKHU JIUCKPETHBIX CIy4yallHBIX BEJIU-
YHH.

3.12

HenpepbiBHast ciydaiiHas BenuuyuHa. HH-
TerpasibHasi  (QYHKOUS — PACHpEeTICHHS.
[lnoTHOCTE BeposiTHOCTEW. Maremarnuue-
CKO€ OXXHMJAHHME M AMCIEPCHsS HEIpPEpbIB-
HOM CIIy4alHOU BEIMYHHBI.

12

3.13

OcHOBHBIE 3aKOHBI pacHpe/eeHUs] Hempe-
PBIBHBIX CIIyYailHBIX BEIWYWH (paBHOMEP-
HBIH, TTOKa3aTeIbHbIN, HOPMaJIbHBI).
CamocrosiTesibHasi padora Ne 8 Ha ce-
MHUHape

13

3.14

Pa3znen 11. MaTtemaTnyeckasi CTaTHCTH-
Ka. OCHOBHEBIE 3aJaud MAaTEMaTHYECCKOU
cTaTUCTUKHA. BpiOopounbiii Meroxn. I'ene-
panbHasi COBOKYITHOCTh M BBIOOpKA. THIIBI
BBIOOpOK. CTaTHCTHYECKOE pacipeneieHre
BeIOOpKH. [locTpoeHue  sMmUpHUUECKOU
(GbyHKIMHM pacnpeneseHuss BEIOOPKU, TOJIH-
rOHa M THCTOI'PaMMbl OTHOCHTEIIbHBIX Ya-
CTOT.

Boipaua 3aganus PI'P Ne 9 mo maTema-
THYECKOIi CTATHCTHKE

3.15

14

ToueuHble OLIEHKH TApaMETPOB pacmpeie-
nenus. Hecmenennsie, 3ppexTuBHbIC U
COCTOSITENbHBIE OllEHKU. BbiOopouHast
cpenHsisi. BeibopouHas v ucnpaBieHHas
JUcCHepCcuH. YTPOIIEHHbIE METOAbI pacueTa
CTAaTHUCTUYECKUX XapaKTEPUCTHK BHIOOPKH

15

3.16

HNHurepBanbHble OLEHKU. JOBEpUTEIBHBIN
HMHTEpBAIl JUI1 MATEMaTU4ECKOr0 OKUJaHUs
IIPU U3BECTHOM CpPEJHEM KBaJpPaTHUYECKOM

16
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OTKJIOHCHHH.

JloBepuUTENbHBIN UHTEPBAJ JJIs1 MAaTeMaTH-
YECKOr0 OXHUJAHHUS T[PU  HEU3BECTHOM
CpeaHEM KBAJPATUYECKOM OTKJIIOHCHHHU.

3.17 | Pacnpenenenne Ctbromenta. Ciywair ma- 17 2 3
JIOW BBIOOPKHU +
CamocrosiTesibHasi padora Ne 9 Ha ce-
MHHape
3.18 | O630pHas JeKmus 2
3.18 | O630pHOE MPAKTHYECKOE 3aHATHE 18 2 3
19-
®Dopma ammecmayuu 21
3
Bcero yacoB no AucuumInHe 3 | 18 54 3 cam
B TpeTbeM ceMecTpe. PI'P paod
Bcero 4yacoB mo AucUMNIJINHE HA IEPBOM N
U BTOPOM Kypcax 90 72 198 8 cam
PI'P paod
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[Ipunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS
POCCUINCKOM ®EJEPAITUN
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXXIEHUE BBICILIETO OFPABOBAHIS
«MOCKOBCKHWH MOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHNH MMOJHUTEX)

Hanpasnenune noaroToBku:
19.03.01 «xBMOTEXHOJOI' U5»

[Tpodune moaroToBKU
«buorexHoJOrNA»

KBanmudukanus (cTeneHp) BbITYCKHUKA:
bakanasp

®dopma oOydeHus: ouHas

Kadenpa «MaremaTuka
®OH/I OHEHOYHBIX CPEACTB IO JUCIHUIIJIMHE

Boiciiasg MmareMaTukKa

Cocras: 1. I[Tactiopt (hoH1a OIIEHOYHBIX CPEJICTB
2. OnucaHue OlIEHOYHBIX CPEJICTB:
- DK3aMEHAIIMOHHBIC OMIICTHI
- KoMmuiekThl 3aaHuii 1711 KOHTPOJIBHBIX paboT
- Kom1iekT BompocoB
- KoMmiekT 3aiaHuii 17151 BBITTOJTHEHUS
pacdeTHO-Tpaduueckux padbot

CocraBureJu:
noi., K.p.-M.H. Koran E.A.

Mockaa, 2021 rox
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MOKA3ATEJb YPOBHA COOPMUPOBAHHOCTU KOMIIETEHIIUIA

Tabnuua 1

Bopicinasg maTeMaTHKa

®I'OC BO 19.03.01 «buotexHoiorusn»
[Tpoduns nonroroBkn «BHOTEXHOTOT M

B nporecce ocBoeHUst JaHHOW TUCHIUTUTUHBI CTYACHT GOPMHUPYET U IEMOHCTPUPYET CIEAYIONINE
odmenpodeccuoHaTbHbIE KOMIIETEHIMH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHoJiorust ®opma Crenenu ypoBHeii 0CBOEHUSI KOM-
(¢opMupoBaHNS | OLIECHOYHOIO | MEeTEHL M
KOMIIeTeHI U cpencrBa**
HHIAEKC | ®OPMYJIHUPOBKA
OIIK-2 CIIOCOOHOCTBIO U TO- | 3HATH: neknus, camocro- | YO Ba3oBblii ypoBeHb
TOBHOCTBIO  HCIIOJIb- | © OCHOBOIIOJIATAlOIIME TEOPETH- | ATeIbHas pabora, | PI'P -BJIaJIe€T HaBBIKaMH pabOTHI C OCHOB-
30BaTh OCHOBHBIE 3a- | YeCKME TMOJOXKEHHs, Npeay- | ceMuHapckue 3a- | T HBIMU NOHATUSAMHU U METOAAMH MaTe-
KOHBI ~ €CTECTBEHHO- | CMOTPEHHBIE POrpaMMOi | HATHS KP MAaTHKHU B PaMKax AUCIUIUINHBL,
HAay4YHBIX AWCLUUIUINH | JUCHMIUIMHBL, POJIb U 3Hade- 9b

B mpoeccruoHambHOM
NeSTeNbHOCTH, TIPH-
MEHSTh METOJbl Ma-
TEMAaTUYECKOTO aHa-
JIM3a U MOJEIMpPOBa-
HUS, TEOPETHYECKOTO
U OKCIEPUMEHTAIb-
HOTO HUCCIICZIOBAaHUS

HUE OCHOBHBIX 3aKOHOB €CTC-
CTBCHHOHAYYHBIX JUCHUIIINH

yMeTh:
UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHbIX  JIUCIH-

IUTMH, METO/IBI MaTeMaTHYeCKO-
rO aHaJu3a Uil TEOPETHYECKOTO
MOJICIIMPOBAHUS  TIPOIIECCOB U
00pabOTKN pe3yNbTaTOB JKCIIe-
PHMEHTAJILHBIX MCCIICIOBAHUI
BJIA/IeTh:

MeTOIaMHU MaTeMaTH4eCKOTro
aHalM3a U MOJETUPOBAHUS, TE€O-
PETHYECKOTO M JKCIIEpUMEH-
TAJIbHOTO WCCIEAOBAaHUS TIPO-

IHoBbIlIEHHBIH YPOBEHD

-CBOOO/IHO BJIAJICET MAaTeMaTHUYECKUM
amnmapaTroM, HPUMEHSET TOJTY4YCHHBIC
HABBIKH B CHUTYallMsIX MOBBIIICHHON
CJIIO)KHOCTH, BIQJICET Pa3TUYHBIMU
criocobamu cbopa, 0OpabOTKH U MPH-
MEHEHHUsST  HOBOW MaTeMaTUYEeCKOMH
uHpopmauu
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meccoB s 3PPEKTUBHOTO pe-
meHus 3amad B cdepe mpodec-
CHOHAJIbHOM JIESITEIbHOCTH

**. CokparieHus (GOpM OLIEHOYHBIX CPEACTB CM. B NpriiokeHun 2 K PI1.
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HepequL OLHCHOYHBIX CPEACTB M0 TMCHUIIIMHE

Boicuniasg MmareMaTuka

Ta6numa 2
HaumenoBanue IIpencraBnenue
Ne Kparkas xapakrepucTika OLEHOYHO-
o/ | OUEHOUHOTO cpes- ro cpejcTBa OIICHOYHOTO Cpe/I-
CTBa ctBa B ®OC
1 | KontponbHas (ca- | CpenctBo mpoBepku yMeHuil npu- | KoMriekT KoH-
MOCTOSITEJIbHAS ) MEHSITh TIOJIyUYE€HHbIE 3HAHMS JUIS | TPOJIBHBIX 3aj]1a-
pabora pelieHus 3ajad  ONpeJeSIeHHOTrO | HUM Mo BapuaH-
(KP) THUTIA TI0O TEME WUJTU Pa3ACiTy TaMm
2 | PacueTHo- CpenctBo mpoBepku ymeHuit npu- | Kommexkr 3ana-
rpaduyeckas pa- MEHSITh TIOJIydCHHBbIE 3HAHUS 10 | HUM JUIS BBINOJ-
6ora 3apaHee OMPENCICHHOW METOJHWKE | HEHHS pacuyeTHO-
(PT'P) JUIS pEIICHHs 3ajiad WK 3aJaHui | rpaduueckol pa-
10 MOJTYJIFO WJIA JUCIHUILIMHE B 11e- | OOTHI
JIOM.
CpencTBo KOHTpPOJISL, OPraHU30BaH-
HOE Kak clieluaiabHas Oecea mena-
roru4eckoro paboTtHuka ¢ oOyda-
YCTHBIH onpoc | OIIMMCST Ha TEMBI, CBA3aHHbBIE C Bomnpocsl no
3 coOeceloBaHUE, | U3yyaeMOM JUCLUIUIMHON, M pac- TeMaM/paszaenam
(YO) CUMTAaHHOE Ha BBISICHEHHE O0Bbema AVCLHUTUINHBL
3HaHUK O0YYarOIIEerocs Mo Ompese-
JICHHOMY pa3ziely, TeMe, mpobiieme
U T.IL.
Cuctema  cTaHIAapTU3HPOBAHHBIX
3a/1aHUM, TO3BOJISIONIAsT ABTOMATH-
Tect @OHJ TECTOBBIX
4 (T) 3UpOBaTh MPOLEAYPY HU3IMEPEHUs 331l
YpOBHS 3HAHUW U YMEHHI 00y4aro-
IIETOCSl.
5 | Dx3ameHanuoHHble | CpeCTBO MPOBEPKU 3HAHUM, yme- | DK3aMEeHalMOHHbIE
OWIIeTHI HUW, HaBBIKOB. MOXKET BKJIIOYaTh | OUJIETHI..
(Ob) KOMILIEKC TEOPETUYECKUX BOMpocoB, | [llkama oueHuBa-
3a/1a4, MPaKTUYECKUX 3aJaHUM. HUA M TIpoleaypa
IPUMEHEHUSL.
[IpomexyTounas atre- | Dk3ameH (I ) 1) yctho (V)

cramus (ITA)

2) nucemeHnHo (I1)




OdopMmiieHne u onMcaHue OLEHOYHBIX CPEACTB
1. OK3aMeHaIHOHHBIE ONJIEThI

1.1. Haznauenue: Mcnonb3yroTcs AJi MPOBEACHUS IPOMEXKYTOYHON aTTECTAllUU 110
aucuuiuiviie "Boiciias MateMatuka'.
1.2. PernameHT sk3aMmeHa: - Bpems Ha NOATOTOBKY TE3UCOB OTBETOB - 0 45 MUH.
- Cnoco0 KOHTPOJISI: YCTHBIE OTBETHI.

1.3. lllkayia olleHUBaHUSA:
"OTAMYHO" - €CIM CTYJEHT INIyOOKO U MPOYHO OCBOMJI BECh MaTepuall MPOrpaMMbl
oOy4eHHMsl, MCUEPIbIBAIOIIIE, MTOCIEeI0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPONHO €ro
U3JIaraeT, He 3aTPYAHSIETCS C OTBETOM IPHU M3MEHEHUHU 3aJaHusi, CBOOOJAHO CIpPaBIIs-
€Tcsl C 3a/layaMy M MPaKTUYECKUMHU 3aJIaHUSMH, MPaBUIBLHO OOOCHOBBIBACT MPUHSI-
ThI€ PELICHUS.
"Xopowmo'"- eciu CTyAEHT TBEPJO 3HAET MPOrPAMMHBIN MaTepHual, TPaMOTHO U IO
CYILIECTBY €ro M3Jaraer, He JIOMyCKAeT CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BO-
poc, BiajeeT HEOOXOAMMBIMU YMEHHUSIMHU M HaBBIKAMHU TIPH BBIMOJIHEHUH TTPAKTHYEC-
CKHUX 3aJlaHUM.
"Y1oBJ1eTBOPUTEBHO'" - €ClIM CTYJEHT OCBOWJI TOJIBKO OCHOBHOM Marepuasl mpo-
rpaMMbl, HO HE 3HAET OTAEJIbHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO Tpa-
BUJIbHBIE (DOPMYIUPOBKH, HapyIIAaeT MOCIEOBATEIbHOCTD U3JI0KEHUS POrPaMMHO-
ro MaTepuaya U UCIIbITHIBAET 3aTPYAHEHUS B BBHITIOJIHEHUH NMPAKTUYECKHUX 3aIaHUA.
"HeynoB1eTBOPUTEJNBbHO'" - €ClIM CTYJEHT HE 3HAeT 3HAYUTEIBHOMW 4YacTH Mpo-
IrpaMMHOI0 MaTepuaia, JOIyCKaeT CephE3HbIe OMMOKH, C OOJIBIIMMH 3aTPY/THEHU -
MU BBITIOJHSET IPAKTUYECKUE 3aTaHUS.

Kaxxnoe 3aganme sK3aMeHaIIMOHHOTO OWIIeTa OIleHUBAETCs OTaeabHO. OO0mei
OLICHKOM SIBJISIETCS Cpe/IHEe 3HAUCHUE, OKPYTIIEHHOE 10 1IETIOT0 3HAYCHUSI.
1.4. KoMIuiekThl 2K3aMEHAIIMOHHBIX OMJIETOB BKIFOYACT IO Kaxaomy pasaeny 25-30
OMJIETOB (XpaHATCS B IIEHTPE MaTEeMAaTHIECKOTO0 0Opa30BaHMs).
Tunosble BapuaHThI O0MJIETOB NPUWIATAKOTCS.

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHNS
POCCHUMCKOU ®EJEPALIMU
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
VUYPEXJIEHUE BBICILIETO OBPA3BOBAHUS
«MOCKOBCKHWI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

dakynbTeT 6a30BBIX KOMIIETEHIIUH, kagenpa «MaremaTuka»
JucuummHa  «Belcias MmaTeMaTuka»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Onpenenurenu U UX CBOWCTBA.
2. YwucnoBas MoOCIeI0BaTENbHOCTD U €€ Tpeelt.

12 -1 2
3. Pemuth MaTpuuHOoe ypaBHeHHE XB=A, eciu A:[2 J, Bz[ 0 J.
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4. Haiitu yron Mexay Bekropamu a=(1,-2,-2) u b= (2,0,1).

5. Haiitu npon3BoaHyI0 (YHKINY, 3aJaHHON MTapaMETPUUYECKH X = e y= e
+t +t
. . AUX+54+2x
6. Haiitu npexen GpyHKIHMN lim ———.
x—>-1  X+1
7. Haiimure skcTpeMyMbl QyHKIMA Yy = X* —2%°.

VYTBepxkeHo Ha 3aceqannuu Kadeapsl «Matematukay « 28 » mas 2019 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3OBAHUS
POCCUICKOU ®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICIIIET'O OFPA3OBAHU S
«MOCKOBCKHMI MOJUTEXHUYECKHIA YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

®dakynbTeT 6a30BBIX KOMIIETCHIIUH, kadenpa «MaremaTuka»
Huciunnuua  «Beiciias matremMaTukay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHbIIA BUJIET Ne 4

Jluneiinas komOunamms BekTopoB. baszuc. Koopaunater BekTopa.

Hudbdepenuupyemocts, nuddepeHiunai, reoMeTpudecKkuii cMbica auddepeHnnana.

X +2X%, =—1
2% —3x, =12°

[TokazaTe, uto BekTOophl M =(1,-12), n=(2,0,3), p=(-2-L1) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
2n-1_ 2n

Pemuts cucremy MeTo10M 00paTHON MaTPHIIBI {

> w0 e

o

Berancants mpeaci noCiacaoBaTCIbHOCTU lim

n—oo

6. Haiinure SKkcTpeMyM QYHKIHH Yy = /X ++/6—X.

22n+1 + 52n+2

7. HaiiTu yacTHEIE IPOU3BOIHBIE BTOPOTO MOpsaKa QyHKIMH Z = COS(X° —2Xy) , yOeauThCs, 9To
" "
Zy, =17,.
YTBepkaeHo Ha 3aceqanuu kadenpsl «Marematuka» « 28 » mast 2019 r., mporokoin Ne 10

3aB. xadempoii I'.C. XXykoBa / /

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBFPASOBAHNS
POCCHUMCKOU ®EJEPALIMU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICILIETO OBPA3BOBAHUS
«MOCKOBCKHWI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

dakynbTeT 6a30BBIX KOMIIETEHIIUH, LEHTP MaTeMaTU4eCKOro 00pa3oBaHuUs
HucuuruinHa — «Bpicmias matemaTuka»
Kypc 1, cemectp 2

IK3aMeHAIMOHHBIN onJieT Ne 1

1. TlepBooOpa3Has, HeonpeneneHHbIH HHTerpa. Tabnua OCHOBHBIX HHTETPAJIOB.
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2. Jluneitnsle ogHOpoaHble AuddepeHnnanbupie ypaBHeHus N-ro nopsaka. OOmue cBoiCTBa pe-
mennit. [lonstue QyHAaMEHTATBHONW CHCTEMBI PEIICHUN JMHEHHBIX OJHOPOAHBIX nuddepeH-
LAAJIBHBIX YPaBHEHUH

3. BbruucnuTh HEONpeAEICHHBIH HHTETpal

J‘ dx
5-x+5-x
7.6
4. BBIYHCIHUTH ONPEICICHHBIA HHTErpall I3Sin 2 x cos xdx.
0
VYTBepxkeHo Ha 3aceqannuu Kadeapsl «Matematukay « 28 » mas 2019 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3OBAHUS
POCCUICKOU ®EJIEPALIMU
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O OBPA3OBAHU S
«MOCKOBCKHI MOJUTEXHUYECKHII YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

®dakynbTeT 0a30BBIX KOMITETCHIIHH, [EHTP MaTEMaTHYECKOTO 00pa3oBaHUs
Huciunnuua «Beiciias maTremMaTukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. OcHOBHBIE TTOHATHS TEOPHH OOBIKHOBEHHBIX MU (D PepeHIIMATBHBIX YPABHEHHIA TTEPBOTO MOPSIKA.
2. Knmaccudeckoe ¥ CTaTHCTUYECKOE OTPEACTICHUS BEPOSTHOCTH MOSIBIICHHSI CITy4ailHOTO COOBITHS,
CBSI3b U Pa3IMUUE MEXTy HUMH.

3. Pemnth ypaBHenue: Y'Y —2y" +y = 2X.

4. Pemuts 3a1auy Komm: y'=2xe* +y, y(0)=0.

5. B maptuu 10% necrannaptubeix aeraneil. Haynauy oroOpanst 3 geranu. CocTaBUTh 3aKOH pac-
MIpeIelIeHNs] YUCIa CTaHAAPTHBIX JIeTalel cpeid 0TOOpaHHBIX.

6. [lnst craTUCTHYECKOTO pacrpeeeH s BBIOOPKU

X. 2 5 8 10
1

n. 1 3 5 2

HaTH BEIOOPOYHYIO CPEIHIOI W HCIpaBlieHHYO aucnepcus D .
YTBepxkaeHo Ha 3aceqanuu kadenpsl «Marematuka» « 28 » mast 2019 r., mporokoin Ne 10

3aB. xadeapoii I'.C. Xyxosa / /

KommuiekTsl TecTOBBIX 3a1aHuil 1 KOHTPOabHBIX padoTt (T, KP)

10 JUCHHUITIIMHEC BrIcmas Marematnka
(HaMMEeHOBaHWE TUCIIUIUTAHBI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHust MaTpUYHOro MHOrowiena F (A)

-1 0
f(x)=—x3+2x2—x+3,A=( ]
3 2
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3 -1 7 2 4
2. Haiitu padr mat UIBI IPUBCACHUEM K CTYIICHYAaTOMY BH ]
p PHLBI IPHBET y P

1 -3 13 5 17

1 2 1
3. Beruncaute onpenenuTens NpUBEACHUEM K CTYIIEHUaTOMY BHLY 3 5 3
2 17 -
4. Haiftu marpuny, oOpatHyto AdaHHod (a). Pemmth MaTpuyHoe ypaBHeHue (0)
1 2 1
(@ |3 -5 3 (6) B
a - =
-3 4 3 -1 0
2 7 -1

5. Pemutsb cucremy ypaBHeHHMH. YKazaTh 001ee U OJIHO YaCTHOE pellieHue ().
Pemute cucreMy ¢ momortisto 00patHoi MaTpuilsl 1 1o popmynam Kpamepa (6)

4X, +9X, —5%X; —8x, =5 X, +2X,+ % =5
(a) 13X, +7X, —2%X, —4x, =4 (6) < 3% —5X, +3X; =—7
2%, +5X, + X, +3%, =3 2X +TX, — X, =13
1. Pacniicars pasnoxeHnue BekTopa X 0 BeKTopa B, a,F
x=1{5-12,1}, p={1-30}, g={1,-11}, r={0,-12}
2. KomnuHeapHbI 1M BEKTOPbI p u q ?
a={2,01}, b={-231}, p=2a+2b, q=3a-2b

3. Boruncnuth TUIOIA/E MapasIesorpaMma, MOCTPOCHHOTO Ha BEKTOpax aub a —yron Mexay
BEKTOpaMH P U q

a-25+4,6-5-3, [d-2.[d-2, a=~
4 JlaHbI BEKTOPHI A = (2; 3) , b= (l; —3) ,C= (—1; 3) . IIpn KakoM 3HAYEHUH ( BEKTOPHI

p=a+ab, =8a+2C xommneapHsI.

1. Haiiti paccrosinue ot Toukn M z10 mockocru (M;M,M,):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M,(-213)
X+y+z-2=0

2. BeinucaTh KAHOHMUYECKOE ypaBHEHUE TPSMONA:
X-y—-3z+6=0

-2 - 1
3. Haiftu TouKy nepeceueHus NpsiMOi U MIOCKOCTH: X=2_ Y 1 3 = Z-;r u X+y+2z-9=0.
4. Haiitm Touky P, cummerpuunyo Touke P oTHocurenpHO npsmoi | : P(O; -1 3) "
x1_ y_z
1 -1 1

5. HammcaTtb ypaBHEHHE IUIOCKOCTM « HpOXOJsLIed uepe3 Touky M, u NeprneHAuKyIspHO
npsIMOI (MlMZ): MO(S;Z;O), M1(4;1;5), M2(2;—1;4).

6. HaiiTi kocuHyc yria Mexxay MJIOCKOCTSIMU @ U o, !
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0, :3Xx—-y+3=0, a, : Xx-2y+5z-10=0

3anaHus Mo MaTaHAJIN3Y
1. Haittu nponsBonHyto Y, :

=

a) y=arctg®In—— 0) y:(\/;)
X+2
3
. X
B) Sin(X—2y)+—=7x r) x=e"'cost, y=¢'cost
y
2. Haiitn Iim(l— L )
x>=| X arctgx
3. TIpoBeCTH MOJHOE MCCIeNoBaHne U ocTpouTh rpaduk f (X)=X*+—=
X
1. BbluncnuTh npenens:
n+l _ pgn-1 H
LoimZ =2 2 im 3" 3 jim (1-3x)""
n—o 314 4 BN x-01 _ aX Xx—+0
2. BuCINTh MPON3BOTHEIC:
y=_COS—6X 2. y=arctg® +sinin2x
3sin(12x +1) 1-2x2
X+4 2
1. IToctpouts rpaduk: y=—— ; Y=
T A
2. Haiitu nipenensl:
nlmﬁz_nf_a+nf 2)"m\/n+2—%/8n3+3
e (14 n)2 —(2—n)2 e n+54n
(2n243Y" .
3) lim 2—+3 4) Ilmn(\/n2+1—n)
n—ol| 2n°+1 n—w
0, X<—rx

3. UccnenoBars Ha HEMPEPHIBHOCTD M BBIMOJIHUTE YEPTEK: Y =4SINX, —7 <X <0
7, X=0

TecToBOEC 3aJaHUEC MO0 KOMIIVICKCHBIM YHuUCJIaM
3AIAHME 1
YcTaHoOBUTE COOTBETCTBUE MCKAY KOMIIJICKCHBIM YUCJIOM U €0 MOYJIEM.

1 1—i 2./2
2 2+ 2i B
3 -3+4i 2
‘ J3-2i S

° J7
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3AJAHHE 2
JleiicTBUTENbHAS YacTh KOMILIEKCHOro uncia  (3—2i)> paBHa
BAPUAHTBI OTBETOB: 1) /13 2)5 3) 13  4) 9.

3ATAHUE 3
Ha pucynke npencraBiaeHa reOMETpUYeCcKas WILIIOCTpanus KoMIuleKCHoro yncna Z = X+1Y. To-

r7la TPUTOHOMETpUYecKas (opMa 3amucH 3TOro YUCIia UMEET BT

YA
1/2 z
0 B2 X
| Oter | |
3AJIAHUE 4

BexrTop, cOOTBETCTBYIOMNIA CyMMe KOMIUIEKCHBIX uncen Z, =—1+i u z, =2—3i, n3o0paxeH Ha

PHUCYHKE
BAPUAHTHI OTBETOB: 1) 2) 3) 4).
YA YA

2
1) 2) 3) YA 4)
yA
1
1
- L . 7 - -
-T 0o x O T 0 X 0 2 X
-2
3AJAHME 5
JlaHbI 2 KOMIUIEKCHBIX YnCna Zy U Z,.
YA y
22524 0
O _— _—
/4/—1350 X
z Z;

1

Torma aprymeHT npou3BeICHUs arg( 2122) (B rpamycax) paBeH

| OtBer ‘
3AJAHME 6
JlaHbl 2 KOMIUIEKCHBIX UUCNa Z; U Z,.
A yA
Z;
2
120° 60"
B S . ’ ot
0 X 0 X

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

| OtBer |
3AJTAHMWE 7
Haiiti Moys KoMmiuiekcHoro uncia Z, ecnmu Imz =3, a argz =arcsin(3/5) .
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| OtBer |

3AJJAHUE 8

JIaHO KOMIUIEKCHOE YHCIO0 Z =2+ ,/5i. YCTaHOBUTE COOTBETCTBHE MEX]y OIEpalusMHU HaJ JaH-

HBIM YHCJIOM M PE3YJIbTaATaMU WX BBITIOJHCHUS.

1 2z 2./5i
2 Z/\z\ 4
3 Z+7Z 9
4 72—Z 2 \/g
T
3 3
3AJIAHUE 9

Haiitn 3nauenus kopus ¥/—1. TokazaTh MX Ha KOMIUIEKCHOMN MIOCKOCTH.

| Ortser |

3AJTIAHHME 10

J2

[Myctp 2= 72 +1 - Bbruucnurs [—+ I—

2-oii cemecTp

DOYHKUIHMHU HECKOJBbKHUX MepeMeHHbIX

"

Haiiti yacTHBIE NPOM3BOAHBIE BTOPOTO MOPSAKA, YOSAUTBCA, UTO Z;, = Z,

2 2
1.2=e""7 , 2.z=cos(x*-2xy), 3.72=+y?-2X, 4 z=In(xy—x?), 5.z=

xly

z=ctg(2x+3y), 7.z=sin(x’y), 8.Z=e"7, 9.z=xcos’y,

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

Xy

10. z=y’sin’x.

x® +3y?

y* . x* +3y’ . y* .
l.z=—, M,46), 2.z2=—, M,1-D; 3. 2=, M,(2-2);
x 0(4,6) Ixy 0o(1-1) NG 0(2,-2)
4. z=x°-3y’x, M,(32).
HCCH@,HOB&TB Ha 5KCTPpEMYM (1)YHKI_[I/II'O
1. z=x*—x+Yy*+2y, 2. 7=2X>+Xy—X+Y?,
3. z=xX"-2x+4y-y?, 4, 7=x>-3x+3y*+4y,
5. z=X"+Yy? +4xy.
HurerpaJsl
Boerunciaurp HEOMpPEaACJJCHHbIC HHTErPaJbl
1. jz(d—x\/_ 2.[x-27dx 3. [e*cos xdx 4.j% 5. [ xcos3xdx
X+ X X°—6X+
dx x-1 X+1 dx sin® x
6. [ ——— 7. [———dx 8. [——dx 9. 10.
Ix2+6x+5 I\/x+1+2 jx2+3 I\/l—xzarcsinx Icoszx

Boruncantsb ONPEACTCHHBIC HHTEI'PAJIbI

dx

, 6.
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76 1 dx 1 e’ dx 6
1. [ 3sin®xcosxdx 2. 3.J(x-e*dx 4 [————— 5.

i g\/1+3x g( ) j 7+Inx {1+\/3x
2 2 -4 1 y2 V3
ARV A S S W D V) j—dx 10. [+/4—x2dx
‘2 arctgx 1(3x+5) o X°+1 0 /14 X2 0

Heco0cTBeHHBbIE MHTETPaJIbI

1. yKa)KI/ITC, KaKoU 13 HeCOOCTBEHHEIX HWHTCIPaJIOB ABJIACTCA CXOAANIMMCA

Tx/;dx, Tx‘3dx, T\/; dx.

2. BBIUMCIIUTh HHTETPAJl, yCTAHOBHUTD €r0 CXOJMMOCTD WIIH PACXOAUMOCTD j 1
—ol+ x?

3. BeruucinuTh HHTErpall, yCTAaHOBUTD €r0 CXOJUMOCTh WIIH PACXOAUMOCTh jln xdx
1

a dx
4. BIYUCIIUTh HECOOCTBEHHBIN HHTETpa j—, YCTAHOBUTH €TI0 CXOAUMOCTb WJIH
04X

PacxoauMOCTb.

dx

5. BeruncanTs HECOOCTBEHHBIIH HHTErpan J. 2 YCTAaHOBUTH €0 CXOJUMOCTDH HIIN
-1

pacxoIuMOCTb.
1
5 dx
1. BpIYucIuTh HECOOCTBEHHBIN HHTErpan _3 , YCTAHOBUTH €0 CXOANMMOCTDb UJIN
0
pacxoIuMOCTb.

BoruuciauTh 1BOMHbIE HHTEIPAJIbI
L [[(x+5y)dxdy,  D={(x,y)[0<x<1, 0<y<1}.
(D)

2. [JA0-x*—y*)dxdy, D={(xy)1<x<2, 0<y<2}.
®)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK IUIOCKOCTH, OTPAHHYCHHOE THHUAMH Y = X,

(D)

4. [[4xydxdy, D — MHOK€CTBO TOUEK IJIOCKOCTH, OFPaHUYEHHOE JIMHUAMU
(D)

x=1 y=% Yy=3X

5. [[(x*+y)dxdy, D —MHOXecTBO TOYeK MIOCKOCTH, OTPAaHHYEHHOE TMHUAMH
(D)

y=x/2, y=2x, y=2/x (x>0).
Brruucinuts I[BOI\/'IHBIC HHTCr'pajibl, nepefmﬂ K IIOJIAPHBIM KOOpAWHATAM

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

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

(D)
H3MmenuTs MOPAAOK UHTCTPUPOBAHNSA B JIBOMHOM HHTCrpajic

1 x? 2 6-x 12—
1 110 + y?)dxdy, 2 [dx | f(x y)dy. 3. dy [ f(x, y)dx.
00 0 2x 0y

BBIUMCIINTE KPUBOJIMHEHHBIC HHTETPAJIBI
1. jx\/;dx+ (x+y)dy, rne L - ayramapaGomsl Y =X c HanmpaBJeHHEM OT TOUKH
L

y=x°.
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B(2;4) x rouke A(0;0).
2. [2xydx—x*dy BmoJb OTpe3Ka IPSAMOA, BBIXOAAIIEro U3 Hadasa koopaunat O(0;0) u
L
3akaH4YmBaromerocs B touke A(2:1) .
3. [2xydx—x*dy  Bnoas ayru mapaGomer Y = X% ¢ nawansHoi O(0;0) u xoneunoit A(2;4)
L

TOYKaMH.

4.[2xydx+x’dy  Bmoxnb nomanoii OBA, rae O(0;0), B(2,0) u A(2}).
L

5. Haiitu 06beM Tena, mosrydeHHoro BpauieHueM BOKpyr ocu OY Qurypsl, OrpaHU4€HHON JIMHU-
avu y=x°, y=1 x=0.

6. Haiftu o0beM Tena, mosryueHHOTO BpamieHueM BOKpyT ocu OX ¢urypsl, orpaHHUEeHHON JTUHUSI-
M y=x>, y’=X.

7. Haiitu imomasp GUrypsl, OrpaHHueHHON IMHUAME Y = X°, Y =—X+2

Paabl
HCCJ‘IG}IOB&TL Ha CXOJUMOCTb PSIIbI
n n 0 ) 0 n

125| 1 221S|nn 3223 Zn+5, 5.2\/n—+3§ |

1 n® 1 on®+1 n?+10" 1 5" n-1 7

o0 n+l o0 2n o0 —_— o0 o0
6. Z:2_n’ 73 2n+1 8. 4n2 3, 9. ZIn 3n' 10. 5 102 .

n=1 N -\ bn+4 n=14n° +3 nl N n1(n+1)In°(n+1)

BrIsscHUTB, CXOAUTCSI JTM a0COJIFOTHO, YCIIOBHO WJIM PACXOIUTCS P

f (D7 e (D a0+, 2D oo ()
nz:: 3 ’ 'n:1(6n+2)3, = 6" ' = 5n ’ 'rlz::11l3n2+1.
[2) (n+1)

S5

3. Haiiu HHTEPBAJ CXOAUMOCTH psaaa U UCCIIEA0BATh €TI0 ITOBEACHHUE Ha KOHIIAX UHTEpBajla

n
X
CXOIUMOCTH > —(—j .

n1th+1\ 2

. 1
4. Pasznoxuts B psj Teiopa mo crenensm X pyuknuto (X)) = 5516 UCIIONB3YS
X" —oX+

rOTOBOE Pa3JIOKEHHE.
5. Paznoxwuts B psa Teiinopa mo crenensm (X —z/2) dynkmuio  f(X) =cosX,

HCIIOJIB3YSA T'OTOBOC PA3JIOKCHUC.

3-uii cemecTp

TecToBoe 3a7aHue 10 00BIKHOBEHHBIM JH (¢ epeHINATbHBIM YPABHECHUAM
3AJJAHME 1.
YcTraHoBUTE COOTBETCTBUE MCKAY HOMCPOM y%.BHCHI/ISI 1 €ro TUIIOM

1) xy'+2y=x"sin 2x 2) (l+yzsin 2x Jdx — 2y cos® xdy =0

3) y'—4—xy=2x\/§ 4) yN3+2x2y = x\/3+2y?.

- YPaBHCHHUC C pa3ACIIAOIINMUCA ICPCMCHHBIMU,

- nuHeiHoe nuddepeHIaIbHOe YpaBHEHNE,
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- ypaBHEHHE B MOJNHBIX Auddepennnanax,

- ypaBHeHue bepHyum,

- ypaBHEHHUE, IPUBOIAIIEECS K OJHOPOTHOMY.

3AJIAHMUE 2.

Jlano ypasmenme mepsoro mopsaka (5xy” + x°)dx—(y® —5x*y)dy=0 B ¢opwme, conepkamieii
maddepennnansl. [IpuBenuTe ero K BUay, pa3pelmieHHOMY OTHOCHTEIHHO MPOU3BOTHOM.

OtBet ‘
3AJIAHHME 3.

Jlano mudpdepennmansaoe ypapHenne Y = (2K +3)x*, Torma dymkumus Y =2X> sBiseTcs ero

penieHueM pu K, paBHOM:

| Oter |
3AJIAHME 4.

. dx
O6muit uaTerpan auddepeHIMaTbHOro ypapHenus Yy dy = —, HMECT BUJ
X

| OtBer | ‘
3AJIAHHUE 5.
VKaXuTe MHTErPaAIbHYIO KPUBYIO perieHus 3amaun Ko it 0ObIKHOBEHHOTO qu(epeHIrab-
Horo ypaBuenust Xy'=y-1 y@)=2.

A

y A

B

2 C

1A b
A " S
0 X

4

BAPUAHTHI OTBETOB: 1)A 2)B 3)C 4)D.
3AJIAHHUE 6.

Jlano nmddepeHmmansHOe ypaBHeHHe BTOporo mopsaka Y' =X’ +X. Toraga obmee pemenue

YPAaBHEHMS UIMEET BUJ
BAPUAHTBI OTBETOB:

1 1 1 1
D) y=—x*'+=x*+Cx+C ) y=—x*"+=x*+C,x+C
)y B 3 X+GC, )Y B 5 X+C,

3) y:2—14x“+%x3+clx+c2 4) y=6x"+2x>+Cx.

3AJTAHUE 7.
Pemenue 3anaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMeET BUJ

BAPUAHTBI OTBETOB:

3 3 2 3 3

X ) X7 X X ) X
1) y=—+X D y=—+—  3J)y=—+X 4) y=—-—X.
)Y 3 )Y 33 )Y 5 )Y 5

3AJIAHME 8.
Jano muddepenimansHoe ypaBHeHre BToporo mopsiaka 2Xy”—Yy' =0, Toraa ero obiiee pernieHne
UMeEET BHIL:

| OtBer | |
3AJJAHME 9.
JHano muddepenimanbaoe ypaBHeHHe BToporo mopsiaka Y'ctgdx+4y =0, toraa ero obiiee pe-
IEHHE UMEET BUJT
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,
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3) y=C;sin4x+C, 4) y=-C;sin4x+C,.

3AJIAHME 10.

KopHu xapakTepuCcTHUeCKOro ypaBHEHHs PaBHbI kl = kz =-1, k3 4= 12, torma byHnnamen-
TaJbHAasl CUCTEMa PEHICHUH JTHHEHHOTO OAHOPOAHOTO AU (HEepeHIINATEHOTO YPaBHEHUS C MTOCTOSH-

HBIMH KO3 (puimeHTaMu OyeT UMETh BUJI
BAPUAHTEBI OTBETOB:

1)y, =€, y,=e", y,=cos3x, y,=sin3x
2) yl — e—x’ y2 — e—2x’ y3 — e3x’ y4 — e—3x
3) y, =€, y,=e"%, y,=cos3x, Yy,=-sin3x

4 yy=e, yy=xe, y;=e”, y,=e
3AJIAHHME 11.
Kopun xapaxrepuctideckoro ypaBHeHust papHsl K, =k, =5, K;, =5%i. Torma obmee pemieHne
JUHENHOro OTHOPOAHOTO MU (dEepeHIINaTLHOTO YpaBHEHUS C TIOCTOSIHHBIMU K03 dunneHtamu Oy-
JIeT UMETh BUJT:

‘ Otser ‘ ‘

3AJIAHHUE 12.
W3BecTHa (yHIaMeHTalbHas CHUCTEMa DPELIEHHH OJHOPOJHOTO JMHEHHOro auddQepeHuanbHOro

ypasHeHHs: Y, =1 Y,=X, Y,=X°. Toraa 4acTHOe pellcHHEe ypaBHEHHS, yJOBIETBOPSIONIEE
HavyaipHbIM yenoBusiM  Y(0)=2, y'(0)=-1,

y"(0) = -2, pasmo:

BAPUAHTBI OTBETOB:

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

3AJIAHHME 13.

Oynkuus Yy =C,e* +C,xe" sBisercss o0IMM pelIeHneM JIMHEWHOTO OJHOPOJHOTO auddepeHin-

AJIbHOI'O YpaBHCHUA C INOCTOAHHBIMU KO3(1)(1)I/IHI/I6HT3MI/I, TOorga €ro XapakTrepucCTu4eCKoE ypaBHC-
HHC MMCCT BH /]

BAPUAHTbBI OTBETOB:
1) k?-1=0 2) k®’—k=0 3) k*+2k+1=0 4) k?*—2k+1=0.
3AJIAHHUE 14.
Oo6itee pemenne nuddepeniuaibaoro ypasuenus Y'+4y +3y=0 wumeer Bujg
‘ OtBer ‘ ‘
3AJIAHHUE 15.

YacTHOMY  pCIICHUIO  JIMHEHHOrO  HEOAHOPOXHOro  Mu((GEpEeHIHANIPHOIO  YpaBHEHHUS
y"—3y'+2y=2x—1 10 Buay ero npaBoii YaCTU COOTBETCTBYET (YyHKIIHSI
BAPUAHTbHI OTBETOB:
1) y.=Ax*+Bx 2)y,=Ax+B 3)y,=Ax 4)y, =Ax*+Bx+C..
3AJIAHHE 16.
JlaHo nuHEHOE HEOTHOPOoAHOE AU PepeHInATEHOE YPaBHEHHE C TOCTOSHHBIMU KO PHUIIUEeHTaMH
2y"+y'+2y =xe*sin 2X. 3amucaTh BH] YaCTHOTO PEIICHUS C HEOMpPEACICHHBIMU KOIDPUIIHCH-
TaMHu

| OtBer | |
3AJIAHME 17.
JlaHO nuHEHOE HEOTHOPOAHOE AU PepeHIInATFHOE YPaBHEHUE C TIOCTOSHHBIMU KOd(dupeHTamu
y"+4y=2ctg2x. B kakom BuJE CIeIyeT MCKaTh YacTHOE PEIICHHE HEOTHOPOIHOTO YpaBHEHHS

MCTOAOM BapHualuu MPOU3BOJIbHBIX TOCTOSIHHBIX ?
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| OtBer |
3AJTAHME 18.
Pemienue kpaeBoii 3amaun y" =2X+1, 0<x<3 y0)=1 y(@3)=9/2
UMeEET BUJI

3 2 3 2

BAPMAHTBI OTBETOB: 1) y =%+X7—3x+1 2) y :%+X?—3x+l 3)
3 2 3 2
y:X—+X——£x+1 4) y:X—+X—+—Ox+1.
3 2 3 3 2 3
3AJJAHUE 20.
'3 ,
O6miee pemeHne cucTeMbl IU(pPepeHIMaTbHBIX ypaBHEHHI {yl, v
Yo =2y, - Y,
HAMEET BUJL
BAPUAHTHI OTBETOB:
y, =C,e”+C,e™¥, y, =C,e™*+C,e”™,
1 2
) yz — %CleZX _Cze—3x ) yz — _%Cle—ZX _Cze_3X
y, =C,e”* +C,e%, y, =C,e > +C,e¥,
3 4
) y, = %Cle2X +C,e™¥ ) y, = —%Cle2X +C,e %,
TecToBOE 3a1aHUE 110 TEOPUHU BEPOSATHOCTEH M MATEMATHYECKOH CTATUCTHKE
3AJJAHME 1

KonnuectBo criocoboB pacmpesienieHusi Tpex MPU30BBIX MECT B OJMMIIMAJE MO TEOPUU BEPOATHO-
crei cpean 10 y4acTHMKOB paBHO

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

3AJIAHHUE 2

W3 ypHBI, B KOTOpPOW HaxomsTcs 6 OenbiX M 4 4epHBIX Iapa, U3BJICKAIOT Hayaady 2 mapa. Tormaa
BEPOSITHOCTh TOTO, UTO 00a mapa OyayT OesbIMu, paBHa

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

3AIAHHUE 3

B xpyr panuyca R Opomiena Touka. Toraa BeposSTHOCTb TOT'O, YTO OHA MOMAJAET B 3alITPUXOBAH-
HYI0 00JIacTh, paBHA

y)
YN
[ 309450
"'\ 0 /I
S | A

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

3AJIAHME 4

HecoBmectrbie coobitus A, B,C ne 06pasyror nonnyro rpynmy coOBITHH, €CIM MX 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).

3AJIAHHME 5

Bpocatot 2 monetbl. CoObiTHS: A - rep0 Ha nepBoil MoHeTe, B- nudpa Ha BTOpoil MOHETe SBISIOT-
csL:

50



BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMU
3) He3aBUCHUMBIMU  4) 3aBUCHUMBIMH.

3ATIAHHUE 6
Crynent 3HaeT 20 BonpocoB nporpammsbl U3 30. Torga BeposTHOCTh IPABUIILHOTO OTBETA Ha 3 BO-

poca paBHa
BAPUAHTHEI OTBETOB: 1)57/203 2)8/27 3)19/75 4)146/203.
3AJIAHME 7
B nepBoii ypHe 6 OenbIx U 8 YepHbIX IIapOB, BO BTOpOM 7 OenbIX U 3 4epHbIX 1apa. M3 Haymauy
B3ATOM YpHBI BRIHYT OAMH m1ap. Toraa BeposiTHOCTh TOTO, YTO ITOT IIAP OKAKETCsl OCJIbIM, paBHA

| OtBer |
3AJIAHME 8
CobOpiTe A MOKET HACTYyNUTh JIMIIb MPH YCIOBUU TOSBIEHUS OJAHOTO U3 2-X HECOBMECTHBIX CO-

osrtuit B, n B,, oOpa3syromux nonHyto rpymmy. M3Bectasl BepositHocts P(B;) =2/3 u ycinoBHbIe

BepositHocTi Py (A) =1/3, By (A)=2/5. Toraa BepoSTHOCTL COOBITHS A pagna

BAPUAHTHI OTBETOB: 1)16/45 2) 28/45  3) 22/45  4) 17/45.
3AJAHMUE 9
JluckpeTHas ciaydaliHas BEJIMYHMHA 33/1aHA 3aKOHOM PACIIPEIEIICHHS BEPOSITHOCTEN
X 1 3 5
P 0,1 0,3 0,6
Torna eé QyHKIMs pacrpeeneHus BepoaTHocTel ( X) AMEET BU/I

BAPUAHTBI OTBETOB:

0 npu X<1 01 npu XxX<1

0,3 1<x<3 0,4 1<x<3
1) F(x)= npu 1< 2) F(x) = npu 1<

0,6 npu 3<x<5 1 npu 3<x<5

1 npu X>5 0 npu X>5

0 npu X<1 0 npu Xx<1

01 1<x<3 0,1 1<x<3
3) FO={), 0" HEW=1,

04 npu 3<x<5 03 npu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJJIAHHUE 10

HenpepbiBHasi ciydaiiHas BeJIMYMHA 3a/laHa HHTETPATbHOW (QYHKITHEH
0 npu XxX<0,

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

Torga njJoTHOCTh BepOHTHOCTeﬁ f (X) HUMCCT BUJ

| OtBer |
3AJJAHHE 11
I'paduk mrotHOCTH BepositHOcTel f (X) mokasan Ha pucynke. Torna 3HadeHne a
f(x)
a
0| 2a X
paBHO

BAPMAHTBI OTBETOB: 1)05 2)1  3)4J2  4)2
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3AJIAHHME 12
JluckpeTHas ciydaiiHasi BEIMUMHA 3a/1aHa 3aKOHOM paclpe/iesIeHUsl BEpOATHOCTEN
X 0 1 3
P 02 03 05
Torga e€ maTemaTuyeckoe 0XKHUAaHUE U IUCIIEPCHs] PaBHBI
| OtBer |
3AJIAHHME 13
BepositHocTs mosiBnienus coObitvisi A B 30 HE3aBUCHUMBIX HMCHBITAHUSX, MPOBOJUMBIX IO CXEME
bepnymum, paBua 0,6. Torna aucnepcus yrciia NOSBICHUH 3TOT0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.
3AJIAHHUE 14
HenpepriBHas ciayvaiiHas BeauuMHaA pacopeesieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torma eé
MaTeMaTHYeCKOe OKUIAHUE U AUCTIEPCHS] COOTBETCTBEHHO PaBHbI
| Oter | |
3AJJAHHUE 15
HenpepriBHas cinyvaiiHas BenmuunHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpeseseHus ¢ MaTe-
matndeckum oxunanueM M (X)=a=20. BepostHocTs e€ nmonaganus B uatepan (20, 25) paBna
0,4. Torna BeposiTHOCTD €€ nonaganus B uutepsan (15, 20) paBHa
‘ OtBer ‘ ‘
3AJIAHHME 16
Cratuctuueckoe pacupeiejieHue BEIOOPKH UMEET BUJT
X, 2 4 5 8

n 2 5 7 6

1
Torna oTHOocUTENBHAS YacTOTa BApHaHThl X, =4 paBHa

‘ OtBer ‘
3AJIAHHME 17
ITo BriOOpKe 06beMa N =100 mnocTpoeHa rUCTOrpaMMa 4acToT.
n;A
h
10
8
a
2
04 8 12 16 X
Torna 3HaueHue a paBHO:
| OtBer ‘
3AJJAHHUE 18

M3BeCTHO CTAaTUCTHUYECKOE pacupeieieHue BEIOOPKU
X; 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpenuss X, paBHa

| OtBer | |
3AJJAHHME 19
Jana BeIOOpKa o6bemMa N. Eciu Kaxaplil 21eMEHT BBIOOPKHM YMEHBIIUTH B TPU pa3a, TO BHIOOpOU-

Hast cpenssist X, .

BAPUAHTbBI OTBETOB: 1) He uszmenurcs 2) yMeHbIIUTCS B 3 pasza

3) yBesnmuutces B 3 paza  4) ymeHbIIUTCA B 9 pas.
3ATAHUE 20

Mona M u Meauana M, BapHalMOHHOIO psizia
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paBHBI

Otser |

3AIAHHUE 21
Bribopounas cpenHsis Al JTaHHOTO CTATUCTHYECKOTO pacipeielieHus BEIOOPKU
X 2 4 5 8 10

n, 4 7 14 8 7

I
paBua X, =6. Torua Beibopounas aucnepeus D, pasua

BAPUAHTBHI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHUE 22
Haiitu noBepuTenbHBIM MHTEPBAN Ul OLEHKU C HaAEKHOCTBIO ¥ =0,95 HEeH3BECTHOro MaTeMaTu-

YeCKOIro OXKMaHHs HOPMAJIbHO PacIpeelIeHHOro Ipu3Haka X TeHepalbHOM COBOKYMHOCTH X,
ecnu u3BecTHBI 00beM BbIOOpkH N =30, BeIOOpouHas cpenusst X, = 2500, cpenHee KBajgpaTHue-

CKO€ OTKJIOHEHHUE reHepalibHOll coBOKYymHOCTH o =100, KBaHTWUJIb HOPMAJIBHOTO pacHpelesIeHUs
t=258.

OtBer ‘ ‘

OueHka «O0TIMYHO» BhICTaBiseTcs CTyIeHTY 3a 90 — 100% npaBuiIbHBIX OTBETOB,
OLIEHKA «XOpOIIO» - 32 He MeHee 75% MpaBUWIbHBIX OTBETOB;

OLICHKA «yAOBJIETBOPUTEIBHO» - 32 HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OLICHKA «HEYIOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiexkr Bonpocos (YO)
JMHENHASI 1 BEKTOPHASI AJITEBPA

Marputibl, TUIIBI MATPUL.

Onepanuuu ¢ MaTpUIlaMU, UX CBOMCTBA.

YMHOX€EHHE MPAMOYTOJIbHBIX MATPHLL.

Martpuunas opma 3arnmucu CUCTEMBI JIMHEWHBIX aIreOpandecKux ypaBHEHHM.

OnpenenuTeny U UX CBOMCTBA.

[Tonsitue onpeaenurens. MUHOPHI U anredpandeckre JOTOTHEHUS.

CucTtembl JIMHEMHBIX anreOpandyecKux ypaBHEHUMN, OCHOBHBIE MOHSTHUS U ONpeEe-

JICHHSL.

[IpaBuno Kpamepa pemieHns cuCTeM JTUHEMHBIX YPaBHEHUM.

9. OOpaTtHas Matpuiia U €€ BBIUYUCICHUE. Y CIOBHE CYIIECTBOBAHUS OOpaTHON MaT-
PUIIBL.

10. Pemierrie cuCTeM JHHEWHBIX aireOpanvecKuX YpPaBHEHHHA METOJOM OOpaTHOMU
MaTpUIIbIL.

11. Meton I"aycca penieHus CUCTEM JIMHEHHBIX YPaBHEHHIA.

12. Pemienre mpon3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHeHHA MeToaoM ["aycca.

NoakowdE

0
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13.
14.

15.
16.
17.

18.
19.
20.
21.

22

el eSS

0

10.

11.

12.

13.

14.
15.

Panr matpunsl. Teopema Kponekepa — Kanemu.

OnHOPOOHBIE CUCTEMBI JMHEHMHBIX ypaBHEHUM. Kpurepmid CcymiecTBOBaHHUS He-
TPUBHUAJIBHBIX PELICHUM.

IToHATHE BEKTOpA U JIMHEHHBIE ONIEPALMU HAJl BEKTOPaMU, CBOMCTBA OIlEpaLUil.
JIunelinast KoMOWHAIIUSI BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTD U JIMHEHHAS 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB.
Kpurepnii TnHEHHONW 3aBUCUMOCTH.

[lonstue 6a3uca. KoopaunaTel BeKTOpa.

OpTtoHopMUpOBaHHbIN O6a3uc. PaznoxkeHue BEeKTOpa 1Mo BeKTopam Oa3uca.
Y1opsiioueHHas TpoiiKa BEKTOPOB.

CkansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPO-
BaHHOM Oa3uce.

. YCIIoBUsL OPTOTOHAJIBHOCTH, KOJUTMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.
23.
24,
25.

JInHeHbIe TPOCTPAHCTBA.
Martpuna nepexoza ot 6a3uca k 6azucy.
CoOCcTBEeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYEHUSI MATPHUIIBI.

MATEMATHUYECKHWN AHAJIN3

[lonsiTHE MIEpeMEHHON BETUYUHBI U 00JIACTH €€ U3MEHEHHUS.

NOHSTHE (PYHKIIMOHAILHON 3aBUCUMOCTH, Kilaccuukanus QyHKIuii.
OrnpeneneHue u TUIbI YUCIOBOW MOCIEI0BATEIBHOCTH.

[Ipenen uuciaoBoOW MOCHEAOBATENBHOCTU. ApU(pMETHUYECKHUE OIlepaluu Haja Io-
CJI€0BATEILHOCTSIMH.

VYcnoBusi cyniecTBOBaHUS KOHEUHOIO MpeJiesia YUCIOBOM IMOCIEN0BATEIbHOCTU
(teopembl Komn u Beiiepmtpacca).

Bropoit 3ameuaTenbHbId peaes.

[Ipenen ¢ynxnuu. OmnpeneneHusi. ['eomeTpuueckass WHTEPHpPETALMs TMOHSATHUSA
npenena ¢pyHkuuud. CBOMCTBA MPEENOB.

beckoneuno manbie, 0ECKOHEYHO OOJbITNE (HYHKITUH.

IIepBrIil 3ameyaTenbHbIN TPEAE.

beckoneuno mainbie BENTWYMHBI. DKBHUBAJCHTHBIE OCCKOHEYHO Mallble W HMX HC-
MOJIb30BaHUE MPHU BBIUMCICHUU MPEEIoB. Tabnuia SKBUBAICHTHBIX OECKOHEUHO
MalbIX.

HenpepbIlBHOCTD (YHKIIMH B TOUKE U HA MPOMEXKYTKE. OTHOCTOPOHHUE MPEJIEIIbI.
Knaccudukanus Touek pa3pbeia rpaduka.

CaoiicTBa (pyHKIMI, HEPEPBIBHBIX Ha oTpe3ke (Teopembl BeliepmTpacca, bonb-
nano — Kormm).

[TpousBoanas. ['eomeTpuyecknii U HU3MIECKUN CMBICT Tpou3BoIHOM. KacaTems-
Hasi 1 HOPMAJIb K IJTOCKOM KPHBOA.

Tabnuia mpou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHMA.

CBsi3b MEX1y CYIIECTBOBAHHEM MPOU3BOAHON (YHKIIMHU B TOUKE M HEHPEPHIBHO-
CThIO ()YHKIIMH B TOH K€ TOUKE.
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16. IlpousBogHasi cymMMBbl, MPOU3BEAEHUs, YacTHOro. IIpon3BonHas cioxHOM U 00-
paTHOU (pyHKIUI.

17. Ilpou3BogHas napaMeTpUUECKH 3aaHHOU (DYHKIIMH.

18. IlpousBogHas GpyHKIMH, 3aAaHHOW HESBHO.

19. ludpepentmpoBanme ciaoKHOM NoKa3aTeaIbHON PYHKIUU.

20. udbdepennupyemocts. Juddepenunan. 'eomerpuueckuit cmbica nuddepeHiu-
aJa.

21. IlpousBoaHble U U depeHIaibl BEICIIUX MOPSIKOB.

22. OcHoBHBIE TeopeMbl JupdepeHraibHoro nucuucienus (reopema depma, Teo-
pema Pouis, Teopema Jlarpanxka, Teopema Komm).

23. IlpaBuiio JlonuTans.

24. Muorounen Teinopa u ero cpoiictBa. @opmyna Teinopa. OcTaTOUHBIN YJieH
dbopmyner Teltnopa B popme Jlarpanxka u [leano.

25. AcumnToThl rpaduka GyHKIUH.

26. DxctpemyM. HeobxomuMoe yciaoBue sKCTpeMyMa.

27. JlocTaTOuHBIE YCIOBHS DKCTPEMyMa.

28. JloctatouHoe ycioBue Bo3pacTanus (YObIBaHUS) (yHKIIHH.

29. HaubonpIiee 1 HAaMMEHbIIIee 3HAaUCHHs (PYHKIIMU HA OTPE3KE.

30. BeimykinocTh, BOTHYTOCTh, TOUKa neperuda. /locraroyHoe ycioBHe BOTHYTOCTH
(BBIMYKJIOCTH).

31. Heobxoaumoe ycinoBue Touku neperuda. Jlocratounoe ycioBue neperuoa.

32. O0mas cxema MoCTPOSHUS U UCClIeIoBaHus rpaduka GyHKIUH.

OYHKIIMN HECKOJIBKUX ITEPEMEHHBIX

=

OmnpeneneHne ¥ TeOMETPUIECKUNM CMBICT (DYHKIIMM JIBYX MTEPEMCHHBIX.

Jluauu ypoBHS QYHKIIUN JBYX TIEPEMEHHBIX.

3. YacTHble MPOU3BOIHBIC (PYHKIIMHA HECKOJIBKHUX MEPEMEHHBIX, UX T€OMETPUY CCKUM
CMBICI

OYHKIIUA HECKOJIBKHUX IMEPEMEHHBIX, IMOHATHE TIOJHOTO nuddepeHnana.
HuddepennmpoBanne cI0XHBIX GYHKIINNA HECKOIbKUX MEPEMEHHBIX.
[Tpoun3BoiHBIE BRICIIUX MOPSIAKOB (DYHKIIMHM HECKOIBKHX IMepeMeHHBIX. CMelIaH-
HbIe Tpou3BOIHbIE. Teopema [lIBapia.

[TpousBoiHast GyHKIIMU HECKOJBKUX TIEPEMEHHBIX 110 HAIIPABJICHUIO.
ITpoun3BoiHAsI IO HATIPABJICHUIO M TPATUEHT CKAISPHOTO TIOJIS.

OkcTpeMyM (QYHKIMH HECKOJIBKUX TIEPEMEHHBIX.

10. HeoOxoammoe U JOCTATOYHOE YCIIOBHS SKCTpeMyMa (PyHKIIMH JIBYX ITEPEMCH-
HBIX.

o ok no

© oo N

HUHTEI'PAJIBHOE MCYUCJ/IEHUE

1. TlepBooOpa3nasi, HeonpeaeeHHbI UHTEerpal. Tabiniia OCHOBHBIX HHTErPAJIOB.
2. 3aMeHa MepeMeHHOW U MHTETPUPOBAHUE TI0 YaCTSIM B HEOMIPEACICHHOM WHTETpa-
Je.
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WuTerpupoBanue ¢ NIOMOUIBIO MOJABEAEHUS O] 3HaK qudpepeHunana.

WuTerpupoBaHue paliMOHaIbHBIX JpOOEH.

HNuTerpupoBaHue o 4acTsAM U 3aME€Ha MEPEMEHHOM B ONPEICJICHHOM HUHTErpaJe.

NuTterpupoBanue TpUroHOMETPUUECKUX (QYHKIIUMN, OCHOBHBIE IPUEMBI.

WuTerpupoBanue uppaudoHaNIbHbIX QYyHKIHMN.

YHuBepcanbHasi TPUrOHOMETPUYECKasl MOJCTaHOBKA.

OnpenenenHblil uHTETpall U ero ceoiictea. @opmyna Hetorona — JlelOnuna.

0. IlpunokeHus ONpeaesIeHHOTO HHTErpaja K pelieHnIo TeOMeTpUIecKuX U pu-

3MYECKHX 3a/1a4.

11. BelunciieHue MIomaei ¢ MTOMOIIBIO ONPEIEICHHOTO HHTETpaa.

12.  BeruuciieHue Wionaay U JIMHbI KPUBOU, 3aJaHHON YpaBHEHUSIMH B TTapaMeT-
pudeckoi popme.

13. BeblunciieHue miomaayu KpUBOJIMHEHHOT0 CEKTOpa B MOJISPHBIX KOOPIUHATAX.

14. BepblunciieHde TUIoOUIael B MPSMOYTOJIbHBIX M MOJISIPHBIX KOOPJAMHATaX C IMO-
MOIIIBIO OTPEACIICHHOT0 HHTErpaa.

15. BebluncnieHue JUIMHBI AYTH C TTOMOUIBIO OMPEACIEHHOT0 HHTErpasa.

16. Beblunciienue JIMHBI YT KPUBOH, 3aJJaHHON MapaMeTPUUECKH.

17. Beruucienne oObeMa Telia BpaIleHHs ¢ TTIOMOIIBIO ONIPEICIICHHOTO HHTErpaa.

18.  BeplunciieHue M0 1 TOBEPXHOCTH TeJia BPAIICHHUS.

19. HecobcTBeHHBIE MHTETPAIIBI IEPBOTO U BTOPOro TUMa. [IOHATHS CXOAUMOCTH U
PacXoUMOCTH HECOOCTBEHHOTO MHTETpaJa.

20. HecoOcTBeHHbIE HHTETPANIBI OT Pa3pPBIBHBIX (PYyHKIIUM.

RO©oo~No kAW

KpaTtHble, KpuBo/IMHeliHbIE, IOBEPXHOCTHbIC HHTErPAJIbI,
1. JIBoiiHOI MHTErpasl, ONpPECICHUE U CBOMCTRA.
2. TlpaBuia BEIYUCIICHUS TBOMHOT'O HHTETpAaa.
3. Hekoropsie npuiioKeHUsT TIBOWHOTO MHTETpaia (K BEIYUCICHHIO TIIONIAeH, 00b-
€MOB, CTATUYECKMX MOMEHTOB, MOMEHTOB UHEPLIMH, KOOPJUHAT LICHTPA TSHKECTH.
4. TpoliHOW UHTErpaJl, ONPEICICHUE U CBONCTRA.

PSIIBI

|

. UucnoBble MON0XKUTENbHBIE psAlibl. [loHsTHE CyMMBI OecKOHEUHOTO psana. Cxos-
HIMECS U PACXOISAIINECS PSJIBL.

Heo6xonumplii mpru3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHUSI.

[Tpuznaku JlanamOepa u Kouiu, UHTErpaibHbIi TPU3HAK.

3HaKonepeMeHHbIE PsJbl, ADCOJIIOTHAS U YCJIOBHAS! CXOJIMMOCTb.

Teopema JlerOHHUIIA O CXOUMOCTH 3HAKOUEPETYIOIINXCS PSIOB.

O yHKIIMOHAJIBHBIE PSIAbI, PABHOMEPHAS CXOAUMOCTb, MpU3HAK Beepmpacca.
Crenennsie psiibl, Teopema AGens, UHTEPBAI U PAANYC CXOAUMOCTH CTENIEHHOTO
psana.

Psn Teitnopa. YcnoBus paznoxkumocTt GyHKIMHU B psijg Teinopa.

NOoOUAWN

oo
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9. Pasnoxenue B pan Telnopa HEKOTOPHIX QYHKIMMA (TaOIHYHBIE PA3JIOKEHUS).

10.

10.

11.

12.

13.

14.

15.

[Ipumenenue psaa Teinopa K NpUOIMKEHHBIM BBIYMCIICHUSM.

OBBIKHOBEHHBIE TU®PPEPEHIIUAJ/IBHBIE YPABHEHUSA

OcCHOBHbBIE TIOHSTUS TEOPUU OOBIKHOBEHHBIX IU(PGhEepEeHINATBHBIX YpPaBHCHUI
MIEPBOT0 TMOPsAKA: OonpeseracHue oObIKHOBEHHOTO AudPepeHIInaIbHOTO ypaBHe-
HUsSA, POPMBI 3alIUCH OOBIKHOBEHHOT'O AU((HEepeHInaIbHOr0 ypaBHEHUS MEPBOTO
MOPSI/IKA, TOHITHSL OOIIEr0 U YaCTHOTO PEelIeHU, OOIIEero U 4acTHOTO HHTErpa-
JIOB.
[ToctanoBka 3amaun Komum s nuddepeHnnanbHOro ypaBHEHUsI MEPBOrO MO-
psIKa.
Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH peleHust st 1u¢depeHInaIbHOTO
ypaBHEHUS TIEPBOTO MOPSIKA.
['eomeTpudeckuii CMBICIT OOIIET0 MHTETpajia OOBIKHOBEHHOIO JI.y. MEPBOIrO TO-
pAIKa.
HNuddepennmanbubie YpaBHEHUS MIEPBOTO MOPSIKA ¢ Pa3/ICICHHBIMA U pa3/iens-
IOIUMHUCST TIEPEMECHHBIMH.
Jluneitnsle auddepeHuanbHble ypaBHEHUsT TIEpBOro nopsiaka. Meron Bapua-
LU [POU3BOJIBHON ITOCTOSHHOM.
Huddepennmanbabie ypaBHeHUs: N-ro nopsaka. OCHOBHbIE TOHATHS: HOPMBI 3a-
IUCH, TOHATHUS OOIIETO M YACTHOTO PEUICHUH.
[TocTanoBka 3agaun Komm u kpaeBoit 3aa4uu st 0OBIKHOBEHHOTO U pepeHiiu-
aJIbHOTO ypaBHEHHUs N-Tro MOpsIKa.
WNurterpupoBanue nuddepeHnnanbHbpIX ypaBHEHHH N-TO MOpsiAKa METOIOM IIO-
HUKEHUS MOpsJIKa.
Jluneiinbie ogHOpOHBIE nuddepeHnnanbabple YpaBHeHU N-ro mopsaka. O6mue
CBOMCTBA PELICHUN: TOHATHUS JIMHEWHO 3aBUCUMBIX M JIMHEWHO HE3aBUCHMBIX pe-
meHui, onpeaenurens BpoHckoro, nmoHstue GyHIaMEHTATBHOW CUCTEMBI pellie-
HUM,
Teopema o cTpykType 0OIIeTO pemeHnsi OOBIKHOBEHHOTO JIMHEHHOTO OJTHOPOTHO-
ro nudepeHnnansHOr0 ypaBHEHUS N-TO MOPSIIKA.
Jluneitaplie ogHOpOAHBIE MU PEepeHIATbHBIE YPaBHEHUS N-TO TOPSAIKA C TIOCTO-
SHHBIMM KO3 duiiieHTaMu. XapaKTepUCTUYECKOE YPAaBHEHUE, €0 CBsI3b C U (-
(dbepeHIaIbHBIM ypaBHEHUEM.
Bua gacTHBIX pernieHuid JUHEHWHOTO0 OJHOPOJHOr0 AuddepeHInaibsHOro ypaBHe-
HUS N - TO TIOpSAZIKA C TOCTOSHHBIMUA KOd(ppuimeHTaMu B 3aBUCUMOCTH OT
BHUJIa KOPHEW XapaKTepUCTHYECKOIO YpaBHEHHUS.
Jluneitaple HEOqHOPOAHBIE MU PepeHIaTbHBIE YpaBHEHUS. TeopeMa 0 CTpYKTY-
pe o0I11ero perieHus.
Pelienrie TMHENHBIX HEOTHOPOAHBIX AU(DPEpeHIIMaTbHbIX YpPaBHEHUNA C MOCTO-
SHHBIMHU KO3 dunieHTaMu. Meros noadopa 4aCTHOTO pelIeHUsl JJIsl IPaBbIX Ya-
cTel BUA

f(x)=P,(x)e”,  f(X)=M cosSx+Nsin Bx,
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f (x) = P(x)e™ cos Sx +Q(x)e™ sin Sx.

16. Pemienne TMHEWHBIX HEOJHOPOAHBIX AU(DPEPEHINATBHBIX YPaBHEHUN METOJIOM
Bapualuy IPOU3BOJIBHBIX OCTOSTHHBIX.

17.TloctaHOBKa U pelnIeHre 3aja4i Ha COOCTBEHHBIE 3HAUCHHUS.

18. Cuctemsl quddepenunanbubpix ypaBHeHui. [lonarue HopManbHO# cucteMsl. [lo-
HATHS OOIIEr0 M YaCTHOTO pelieHuil cuctembl. Teopema o npuBeneHuu audde-
PEHLIMAIBHOIO0 YPaBHEHUs N-I0O MOPsAKAa K HOPMaJIbHOU cucteme. MeToa uCKIo-
YEeHUS] HEU3BECTHDIX.

TEOPHSI BEPOSITHOCTEMH

=

Buasl ciiydaitHbIX COOBITHIA.

2. Knaccuueckoe ¥ CTaTUCTUUECKOE OMPEICIICHUSI BEPOATHOCTHU IMOSBICHUS COOBI-
Tuss. OCHOBHBIE ()OPMYJIbI KOMOUHATOPHUKH.

3. TlpuHIUIT CTAaTUCTUYECKOW YCTOWYMBOCTH  OTHOCUTEIBHBIX 4acTOT. CBSI3b U

pasinure MEXIy KIACCUYECKHMM M CTAaTUCTUYECKUM OIpPESICHUSIMH BEPOSITHO-

CTH.

['eomeTpuueckoe onpeneneHue BepoITHOCTH. 3anada broddona.

Anrebpa coObiTuii. [ToHATHSI CyMMBI U TIPOU3BEICHUSI COOBITHI, UX TEOMETpHUYe-

ckasg unrepnperanusi. OCHOBHbBIE 3aKOHBI alIreOpbl COOBITUH.

6. Teopema ciioXKeHHUsSI BEPOATHOCTEH /JII HECOBMECTHBIX COOBITUN. ClencTBus U3

Hee.

Teopema ci0keHus BEpOSTHOCTEN JIsl COBMECTHBIX COOBITHH.

8. Teopema yMHOXEHUSI BEPOSITHOCTEN IS 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.
[TonsiTHE YCITOBHON BEPOSITHOCTH.

9. Teopema 0 BEpOATHOCTH IOSBICHUS XOTsI ObI OHOTO COOBITHS.

10. ®opmyna OITHON BEPOSTHOCTH.

11. ®opmyna bepnysnu.

12. JlokanpHast 1 UHTETpaIbHas TeopeMbl Jlarraca.

13. Onpenenenue W TUIBI CIy4YalHBIX BenwuuH. [loHATHE 3aKOHA pacmpenereHus
CIIy4allHOM BEJIMYUHBI. P pacnpeneneHus.

14. VIaterpanbHas (GyHKIUS pacipeielieHus BeposiTHocTei. OmpeneneHue, BEposT-
HOCTHBIN cMbICT U cBoMcTBa. [InoTHOCTH BepositTHOcTel. OnpeneneHue, BeposT-
HOCTHBIA CMBICJ ¥ CBOMCTBA.

15. CBs3p MeXAy MHTETpATbHON (DYHKIMEH pacmhpeneseHus] BEPOSITHOCTEH U TUIOT-
HOCTBIO BEPOSITHOCTEM.

16. OnpeneneHue, BEpOSTHOCTHBINA CMBICT M CBOMCTBA MAaTEMAaTUYECKOTO OXKHIaHUS
JUTSL AUCKPETHBIX Y HEMPEPBIBHBIX CTyYaMHBIX BEJIUYHH.

17. Onpenenenue, BEpOSTHOCTHBIN CMBIC U CBOMCTBA IUCIIEPCUHU.

18. bBuHOMHMATBHBIN 3aKOH PACIIPEACIICHHUS.

19. Cpennee w1 HauBEepOSTHEHINIEES YMCIIA TOSBICHHH COOBITHS MpH OMHOMHAIHHOM
pacrpeieieHUN.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEPHBIN 3aKOH PaCIIPEACICHAS BEPOSATHOCTEH.

o~

~

58



22. oKa3aTeabHbIM 3aKOH paclpeeeHHs] BEPOATHOCTEM.

23. HopManpHBIl 3aKOH pacnpeleseHus BepoATHOCTEH. BeposTHOCTh monagaHus
HOPMAaJIbHO PACIPEICIEHHON CIyYalhHOM BEJIWYHUHBI HA IPOU3BOJIBbHBINA KOHEYHBIN
MHTEpBAaJl.

24. BeposITHOCTh MOMNaJAaHKsl HOPMAJIbHO pacipeieseHHON clly4ailHOM BEIUYHHBI Ha
VMHTEPBaJl, CUMMETPUYHBIM OTHOCUTEJIBHO cpeaHero 3HaueHus. [IpaBuino Tpex
curM. Teopema JlanyHoBa.

25. IlpenenbHpie TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHYECKASA CTATUCTUKA

=

[IpenMeT u OCHOBHBIE 33/1a4M MATEMAaTUUECKON CTATUCTUKHU.

[TonsiTue o BEIOOpOYHOM MeToe. [ 'eHepalibHast 1 BLIOOPOYHAS] COBOKYITHOCTH.

OcCHOBHbIE TIOHSATHS MAaTEMAaTHUYECKON CTATUCTUKHU (BapUAllMOHHBIN Psijl, 4acTOTa,

OTHOCHUTEJIbHAS YaCTOTa, CTATUCTUYECKOE pacIpe/iesieHue BEIOOPKH).

OmMnupudeckast GyHKIHS pacipeiesIiCHUs] BHIOOPKH U €€ CBOMCTBA.

[Tonuron 4acTOT U MOJUTOH OTHOCUTEIBHBIX YaCTOT.

['ucrorpaMmma 4aCTOT M1 OTHOCUTEIIBHBIX YaCTOT.

TodeuHble OIIEHKH MapaMeTPOB pacnpenesieHus. TpedoBaHus K OlIEHKaM.

Bri6opounast cpenusisa. CBOMCTBO yCTOWYHMBOCTH BEIOOPOUYHBIX CPETHUX.

. BeiOopouHas u ucnpaBiieHHas TUCIIEPCUU.

10 WNHuTtepBanbHble OLUEHKU. JlOBEPUTENBHBI MHTEpPBal U JOBEPUTENIbHAS BEPOST-
HOCTb. [IOHSITHE TOYHOCTH OLIEHKH.

11. ITocTpoeHne NOBEPUTEIHLHOIO UHTEPBAJA JJIsI OLUEHKN F€HEepaIbHON CpeHeN pu
U3BECTHOM CPEAHEM KBaAPaTHYECKOM OTKIOHEHHH.

12. TlocTpoeHne TOBEPUTEIHLHOIO MHTEPBAJIA IS OIEHKH I'eHepaIbHON CpeHeH Tpu
HE- U3BECTHOM CpPEHEM KBaJpaTUuecKoM OTKIOHeHUHU. Ciydail Manoil BEIOOPKH.
Pacnpenenenne CThroieHTA.

13. YrpoiieHHble METOJAbl pacyeTra CTAaTUCTHUYECKHX XapaKTePUCTUK BBIOOPKH.

Y ciioBHBIE BapUaHThl. MeTO MPOU3BEICHUN.

w ™

©CooNo A

KomMnuiekT 3agaHuil 1J151 BbINOJTHEHHU A

pacdeTHo-rpapuyeckux pador (PI'P)

10 JUCHHUITIIMHEC BrIcmasg maremaTtnka
(HaMMEeHOBaHWE TUCIIUIUTAHBI)

JInHeliHAs M BEKTOPHAas ajredpa U aHAJIMTHYECKAasi FTeOMeTPHUs
PI'P Ne 1, yacth 1

-11 0 2 0 2
3apanue Nel. Jlansl matpuust A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Buimonsuts aeiicteus: A’ +8B' .
Bagarne Ne2. [IpoomKuTh JaHHOE MaTpuuHoe paBenctBo (2A+3B)* —4A% —6AB =...

U IPOBEPUTH €ro JuId MaTpull A U B u3 nepBoro  3ajaHusl.
3aganue Ne3. BEIYMCIUTD ONpeeuTeNb ABYMS CIIOCOOaMU: Pa3ioKeHHEM 0 IEPBOil CTPOKE U
Pa3oKEeHUEM I10 IEPBOMY CTOJIOITY.
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10 -1 2

02 1 -1

11 -1 1

11 -2 1

3azanue Ne4. Jns naHHOM MaTpHIlbl HaiiTu oOpaTHyto MaTpully. CaenaTh IpOBEPKY.

1 0 2
1 1 0]
-1 2 3

3amanne No5. Pemuts matpuunoe ypasaenne AXB = C (maittu X). Crenats mpoBepky.

RSN R ]

3aznanue Ne6. Haiftu panr maTpuubl.

1 -1 2 3

0 5 4 3

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

PI'P Ne 1, yactpb 2
3aganue Nel. Pemute cuctemy metonom Kpamepa. Cnenats npoBepky.
X +A4X, — X =2
2X, +2X, +3X, =7
3%, +6X, —2X%;, =1
3aganue No2. Pemuth cuctemy u3 Nel MeToz0M 0OpaTHON MaTPHIIBI.
3aganue No3. Pemnth cucremy u3 Nel metonom [aycca.
3amanue No4. Permuth HEOMHOPOIHYIO cucTeMy MeToioM ['aycca. Halitu obiiee pemnieHne u yact-
HOE pELICHHUE.
X, + X, +2%X; +3X, =5
3%, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11
3aganue NoS. Permuths oHOpOIHYIO cucTeMy MeToqoM ['aycca. Halitu obmee pemenne u @CP.
2%, +6X, —9%,—9x, =0
4x, —5%; + X, =0
3% +3%, —7X; —4X,=0"
X, —3X, + 2%, +5x%, =0
PI'P Nel, yactn 3
Bamanue Nel. TTokasatk, 4To BeKTOphl M, N, P 06pa3yioT Gaskc B MPOCTPAHCTBE U PA3IOKUTH

BekTop a mo atomy Gasucy: M =(1,-1,2),n=(2,0,3),p=(-2,-1,1),a=(5-4,13).
3aganue Ne2. Jlanbl BeKTopbl M M N . BBISICHUTH — KOJUIMHEAPHBI JIM BEKTOPHl & U b.

m=(28,-8,8),N=(-21,6,-6), a=2m+n,b =2n—m.

N
3aganue Ne3. Haiitu |§|,ecn1/1 |m|=6\/§,|ﬁ|=2, (m,n)=135, a=6n-m.
3amanue Ned. Jlan A ABC . Haiitu £ B, ecnin A(1;-1;2),B(3;3;2),C(7:1;2).

3amanue No5. Tlpu kakux 'x' BekTopbl a U D mepnenmukysspubi?
a=(x;1,-4),b =(x-3;12; x).

3amanue Ne6. Haiitu miomma/ s napauienorpaMmma, oCTPOEHHOro Ha BekTopax a u b .
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_ A V4
a=2m-5n,b=m+n,|m|=12|n|=3 (m, ﬁ)=€.

3amanue No7. Haittu momazns tpeyronsuuka ABC, ecniun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aanue Ne8. Jlansl BekTopsl @, b, C . BeIsICHUTS — KOMILIAHAPHBI JI BEKTOPHI. ECITH BEKTOPHI He

KOMILJIAHAPHBI, TO HAWTH 00bEM MapajlIeNenuIieia, IOCTPOSHHOTo Ha BekTopax a, b, C u ompe-
JICITUTh — KaKyI0 TPOWKY OHH 00pa3yIoT.

a(l;—1;5),b (2;4;-2),c(3;0;1).
PI'P Ne 1, yactsb 4
3aganue Nel. TIpsmas |, npoxomut uepes Touky A mapasuiensho Bekropy (. [Ipsimas |, mpo-
XOIHT Yepe3 Touky B meprenmukyspHo Bektopy N . HaiiTi TOUKY mepecedeHns MpsIMBbIX U yroJ
mexay mumu, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).
3aganne Ne2. Jlana npsivas |, . Tlpsimast |, mpoxomur gepes touku A u B. Haiitu paccrosiuue ot

Touku nepeceyenus npsameix |, u |, mo mpsmoii 1.
|l:{’;z;t8t+f A(4:0),B(7:3), 1,:9x-12y+2=0.
3aganue Ne3. Haiiti paccrosiaue oT Toukn M, 1o minockoctu @ , mpoxosiiieii uepe3 Touky A
nepreHuKyisipHo Bekropy N, eciu M (0; 1;7), A(2;-1; 4), n(6; 22; -3).
3aganue Ned. Haiiti yron Mex/1y INIOCKOCTBIO ¢ M IUIOCKOCTBIO [3, MPOXOAIICH Yepe3 TOUKH
ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3ammcarh KAHOHMYECKUE YPAaBHEHUS TPSIMOM, 3aJaHHOW OOIIMMH YPaBHCHHUSIMH.
X+2y-9z-10=0;
{3x+4y+82—24:0.
3amanue Ne6. Haiitu Touky nepeceueHus npsaMoil | u mimockoctd o W yron Mexmy HEMH.
I :XLZ:X:Z—_l; a:X+2y—-32-12=0.
3 4 -2
3aganue Ne7. Ilpsmas |, npoxomur uepes touku A u B. Ilpsmas |, npoxoaur yepes rouky M
NEPIEHAUKYIIAPHO IWIOCKOCTH & . Halitu yron mexuy npsiMbivu |, u |, 1 BeIsicHuTs — neskar s

OHH B OJIHOM IIJIOCKOCTH UJIU CKPCHIUBAIOTCA.

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

MaTteMaTH4ecKNid aHAJIN3
BapuanT 1
2. BBIUHCIUTH MIpEeAeTbI:
. 2mi_gnt . sin3x . g7
Llim—m—0 2 lim=—— 3. lim(1-3x)™"

now 302 4 gn x->01_¢@ X—>+0

2. BpuuCIuTh NpOU3BOIHBIE:

y—ﬂ 2. y=arctg?
3sin(12x+1) ' 1—2x2

Bapuanr 2
1. BbruucnuTh npeaens:

2n+5)(3n? +8 B _

1. Iim( - )( ) 2. i g 3. lim(coszx)
> B6N° +2n+3 x=0 3arcsin2x x—>+0

2. BpuucnuTh Npou3BOIHBIE:

+sinln2x

3/x2
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3
1 y=arCtg(tgg+1] 2 y:COS (2X+7)

7sin(1-5x)
Bapuant 3
1. BbluncnuTh Openensl:
n+l n-1 H
LhimZE =2 2 im3M 3 jim (1-3x)""
n—o 31 4 BN x>01 _ aX Xx—+0
2. BUuCIuTh MpoOu3BOTHEIC:
3sin?(5x +3)
1. y=Intg (5x+2 2. y=—«——~
y 9 ( ) y ctg7x
Bapuant 4
1. BbluncnuTh npenenst:
3 1
1lim 0L i 93 g im (cos3x)e
n—o (2n +3)\/n +6 x—0 tgx X—>+0

2. BucIuTh Mpou3BOIHEIE:
2

.o x =1
1. y=arcsin
2X

2. y=2xsin’ Inx-cosln2x

Bapuant 5
1. BbluncnuTh mpenens:

Y3n+8(3n-1) L . arcsin 2x

1. lim 2. I|m(3 2cos)<¢ 3. lim————
e 5N —6n+15 x>0 x>0 In(1+ 3x)

2. BEMHCTUTE TPONU3BOTHEIC:
arcsin(2x+1)

—2X

2. y=log; (x+sin2x)+e
e

HHTerpajbHoe ucumncjieHue
HeonpeneseHHblii MHTErpaJ
HaiiTu uHTErpajbl.

Jiogx +3 sin2x dx 5x+1 COS(Z_S\/;)
LI cos? X dx 2. ICOS xOI x3 J‘2x«/m 4-]\/)( +2X+7 I 24x

wdx 11. I(Z—x)ln $/xdx

dx 6._[(1—3x)c055xdx

7. J'arctng_dx 8. je’xc035xdx 9. Ix In(x+3)dx 10. _[

12. I X® +3x— 135de 13. IBxsm de 14. ISX 3 cos4dx 15. J'(\/_ 5x)smxdx

dx 19 J- —x* =43 +13xdX

(x-1)(x-2)

arctg2x+x smx+cosx)

16jx1|n(x1dx17j dx 18. |

(cosx—sin x)

3 2 3 2
J'ZX —6x +7X;4dx 1. I X2+2X 2+2X+1 dx 22. jsin42xc0532xdx 23. jsinzxc0323xdx 24,
(x+1)(x-2) (x*+1)(x* +x+2)

dx dx
e = s

OnpenesneHHbIH HHTErPaJI

1. Haiiti nnomans GUrypsl, orpaHu4eHHON rpagukaMu GyHKIHH.

2. Haiitu muomans GUrypsl, OorpaHu4eHHON JTMHUSAMU, 33 JAHHBIMH YPAaBHEHHUSIMU B TTOJISIPHBIX KO-
Op/AMHATaXx.
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5.
6.

. Haiitu o6bem Tena, o6pa3oBaHHOro BpamieHHeM ¢uryp. s He4eTHBIX BAPHAHTOB — OTHOCH-

TCIBHO OCHU OX, I YE€THBIX BAPUAHTOB — OTHOCUTCIIBHO OCH Oy

. Berumcnmnts JUIMHBI 1YT KPUBBIX:

a) 3a/1aHHBIX YPAaBHEHUSMU B IPSIMOYT'OJIBHOM CUCTEME KOOPAMHAT;

0) 3alaHHBIX YPaBHEHHUSIMH B TOJSIPHBIX KOOPAWHATAX — ISl YETHBIX BAPHAHTOB,
YpaBHEHUSMH B TTapaMeTPHUECKOi (hopMe — ISl HEYETHBIX BapUAHTOB.

Bbraucnute mromaam NoBepXHOCTH, 00pa30BaHHON IPU BpallleHUH BOKPYT ocu 0X KpUBOIL.
Boruncnuth HECOOCTBEHHBIE MHTETPAJIBI UIM YCTAHOBUThH UX PACXOUMOCTb.

VYcnoBus 3amau

1)

y=x*12, y=1/(1+x%) 2) r=sin’p 3) x* =2y, y=[X

4a) y=e*, 0<x<In5 46) r=3@1-sinp) —-7/2<p<-x/6

5)

dx , }xlnzxdx

—1/x, 3<x<4 6) [— X
d {(2x—1)\/F—1 ]

KpaTHble nHTerpaJinl

1.

2.
3.

1.

2 2y
W3MeHUTD TIOPSIIOK HHTErprpoBanus B aBoiHoM unterpane [dy [ (X, y)dx.
0 y-2

Brrunciants 06beM Tena, OrpaHHYEHHOTO TTOBEPXHOCTIMH X2 + y2 =4X, 7=X, 7=3X
BrruncianTs MeXxaHMYECKUE XapaKTePUCTUKH TUTACTUHBI - YCIIOBUS, 3aJaI0N1e TIACTHHY

AABC, A(0;0), B(~3,0), C(0;1) Haiitu X, V..

O0bIkHOBeHHbIE TH( depeHIUATbHbIE YPABHEHUS
HaprcoBaTh HHTErPaNbHYIO KPHBYIO YPaBHEHH ' = x? - ), MPOXOIAUIYIO
yepe3 Touky M(2;3/2).Permuth ypaBHEHHE METOJIOM H30KJIUH.

Pemuts ypaBHeHuUS:

2.

3.

10.
11.
12.

4+ y2dx—ydy = x*ydy,

2
Zﬂ:y—+8—y+8,

dx x® X
dy 3x+2y+1
dx x+1

xe” dx+ ()czyey2 +tgy)dy =0.

Pemuts 3amaun Ko ans ypaBHeHui:

dy 2 3y

— = =1,

dx x* X y®

4y'+x°y = (x* +8)e y?, y(0) =1.

1
P : X2 !H+XH:_.
EIINTh YPaBHEHHUE y y I
Pemmts 3agauy Komm:  y” =18sin®ycosy, y@) = % : y'@)=3.

Pemmte ypaBHeHUS:
e e

y o o+y =x,
y"+5y"+7y"+3y=(16x+20)e",
y" + 25y = 2€0s 5x —sin 5x + e,
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13. y"-3y'+2y=

_1
(3+e7)

14. PemmnTs kpaeByto 3amauy: Y +2y'+5y=-3sin2x, y(0)=1, y(ZJ =0.

8

15. Haiiti coOCTBeHHBIE 3HaYeHU A U COOCTBEHHBIC QYHKUIMHU Y 3a7a4H:

y'+2y=0, y0)=0, y(b)=y().

Pemntes ypaBHeHus:

16. x*y"+2xy’'—6y = xIn x,
17. y"—xy' —4y =0.

18.

=

Pemnts cucreMsl ypaBHEHMIA:

X’z +5xz+4y =0, 7'=y-1,

| 19 20. y'=4y—-3z+sin X,
y' =1z

y'=z-y. z'=2y—27-COSX.

Teopust BeposiTHOCTEH

VY cOopmuka umerotcss 10 netaneil, Maqo OTAWYAIONIUMXCS TO BHEITHeMYy BuAy. W3 HuHX 6
neraneil meporo copra, a 4 — BToporo. KakoBa BEposSITHOCTh TOTO, UTO CPEU B3SITHIX HayAauy
5 nmeranei 3 okaxXyTcs mepBoro copra’?

B ypHe 7 4depHBIX mapoB M 5 KenTeX mapoB. HaillTu BEpOATHOCTH TOrO, YTO Cpeau HayAady
W3BJICYCHHBIX 4-X IIAPOB OKAXKETCS OoJiee 2-X KENThIX.

BeposiTHOCTh OTKa3a Ka)J0To U3 HE3aBUCHMO PA0OTAIOLIUX AJIEMEHTOB AJIEKTPUUYECKOM Ienu
pasna P =0,05. Haiitu BeposTHOCTE Ge30TKa3HON PaGOTHI HIEKTPHIECKOM LEMH.

1

—

Ha nByx crankax oOpaOaThIBalOTCS OJHOTHIHBIE JeTald. BeposSTHOCTh M3TrOTOBIECHHS CTaHAAPTHOM
JeTaNn IS TIepBoro ctanka pasHa 0,96, a mist BToporo cranka - 0,92. Jleranu CKIaabIBalOTCS B OJHOM
MecTe, TPHYEeM TIEpBBHI CTAaHOK M3TOTaBIMBacT B 1,5 paza MeHbIme meraneii, dem BTopoi. HaiiTu
BEPOATHOCTB TOTO, YTO B3sTasl Hayady JeTalb OKaXETCS HeCTaHAapTHOIL.
BeposTHOCTB TOrO, UTO HayJauy B3sTask ACTallb U3 NapTUU CTaHJapTHA, paBHa 0,92. HailTu BeposTHOCTH
TOTO, YTO CPEIH B3STHIX HayIady IIECTH JeTaliell He MeHee ABYX OKaKyTCsl HECTaHIapTHBIMHU.
BepositHocTh 6e30TKa3HON paboThl Kaxaoro u3 700 He3aBHUCHUMO pabOTAIOMIMX 3JIEMEHTOB He-
KoToporo ycrtpoicrBa paBHa 0,85. HaiiTu BepOATHOCTH TOro, 4TO BBIMIYT U3 cTposd oT 80 110
120 snementoB; poBHO 100 31€MEHTOB.
YcTpoiicTBO cOocTOMT U3 4-X 3JIEMEHTOB, paboTaromMX HE3aBUCUMO JApPyr OT Jpyra.
BeposiTHOCTh HaiexHOM paboOThI KaXKIOT0 JIeMeHTa B 0JHOM uctibiTanuu paBHa 0,9. CoctaBuTh
3aKOH pachpeieNieHnus AUCKPETHOW CllydailHOM BeNUUrHbI X - YHClia OTKa3aBIIUX 3JIEMEHTOB B
OJIHOM OIIBITE.
HezaBucumple ciydaiinbie BeMUYUHBI X U Y 33JaHbl psilaMy pacrpeaeneHusl.

-2 1,5 2 3 -15 1 0 2

X Y

010302 ... 03 |02
p P

HaiiTu cpeiHee KBaapaTHUeCKOe OTKIOHeH e Beauuunsl Z = 2 X 2 _3Y.

YCTpPOMCTBO COCTOUT U3 4-X HE3aBUCHMO PaOOTAIOIIUX OJHOTUIIHBEIX SIEMEHTOB. BeposaTHOCTL
Ha/IeXKHOM paboThl Kax10ro snemMenTa pasHa 0,995. HaiiTu BepOATHOCTB TOTO, YTO PabOTAIOT
He MeHee TpeX >JIeMEHTOB.
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10. Cnyyaiinas BennyrHa X 3a/JaHa MIIOTHOCTHIO BEPOSITHOCTEH:

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

Haiitu xosddunment "a ", uHTErpadbHyI0 (YHKIUIO pacrpeaeieHus
F(x), M(X), D(X) u BepositHocTh momaganust X B unrepsai (0,2; 0,8).

11. Ha cranke uzroraBnuBaetcs Aetainb. Ee mmuna X - crmydaiiHas BeIU4YMHA, pacrpesiesieHHas 1o

HOpMaJbHOMY 3aKoHy ¢ mapamerpamu: d =20 cMm, 0 =1,1 cm. HaiiTu BeposITHOCTH TOrO, 4TO
JUIMHA JeTanu 3akiarodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkiioHeHHE UIMHBI A€TAIA OT d
MOXXHO TapaHTHpoBaTh C BeposTHocThio 0,9; 0,99? B kakux mnpenenax OyIQyT Jexarb
MPAKTUYECKH BCE pa3MepHl eTaneit ?

MartemaTnuyecKas CTATHCTUKA

Jlig kaxioro BapuaHTa TpedyeTcst:

1. TlpencraBuTh OIBITHBIC JaHHBIC B CIPYIIMPOBAHHOM BHjE, Pa30UB Ha K paBHOOTCTOSIIMX Ya-
CTUYHBIX UHTCPBAJIOB.

2. Haiita sMmnmpudeckyro GpyHKIUIO pacTpeieIeHUs U TIOCTPOUTH €€ TpaduK.

3. HOCTpOI/ITI) IMOJIMTOH U TUCTOIrpaMMy OTHOCHUTCJIIBHBIX YaCTOT.

4. BpIYHCAUTH METOJOM TPOW3BEIACHUN YHUCIIOBBIC XapPaKTEPUCTHUKUA BBIOOPKU: BBIOOPOYHYIO
CPEIHIO, BRIOOPOYHYIO M MCIIPABICHHYIO IHCIIEPCHHU, BBIOOPOYHOE CcpenHee KBajpaTHye-
CKO€ OTKJIOHEHHE, KO3(PPHUITUEHTH aCUMMETPHH M SKCIIecca.

5. HaliTm TOYeuHBIC OILEHKH MapaMETPOB HOPMAIBLHOTO 3aKOHA PaCIpeleNIeHHUs W IIOTHOCTh
BepostHocTel f(X).

6. IlpoBeputh, coriacyercs Jid IpUHHUMAaeMasi THIIOTe3a O HOPMAaJbHOM paclpeleiiCHHH TeHe-
pabHOW  COBOKYIHOCTH C SMIHMPHUYECKUM paclpelielieHueM BBIOOPKH, HCIIONB3Ysl KpHUTeE-
puu [Tupcona u Konmmoroposa (ipu ypoBasix 3Haunmoctu 0,05; 0,01).

7. HaiiTm uHTEepBajbHBIC OLICHKU IMaPaMETPOB HOPMAILHOTO 3aKOHA PACHpPECICHHUS, IIPUHSB J[0-

BEPUTEIIBbHYIO BEposATHOCTh ¥ = 0,95 1 0,99.

3aganue
Pe3ynbrarhl peructpanuu CpeaHe 3KCIUTyaTallHOHHON CKOPOCTH JBIKEHHUS aBTOOYCOB Ha

MCXKAYTOPOJAHBIX MAapIIpyTax MPEACTABJICHBI B BUJIC BApHAIIMOHHOI'O psAJia B Ta6J'II/II_Ie

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 43,1 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

Kputepuu ouenku:
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- OLIEHKA «3aYTEHO0» BBICTABIIAECTCA CTYACHTY, €CIM OH PEryJiipHO B TEUEHHUE Ce-
MecCTpa MpPEeICTaBIs PEIICHMs 3a]1ay, BBIIOJHUJ MOJHOCTHIO BCE 3aJaHMs U UX 3a-
IIUTHII, OTBETUB HA BOIIPOCHI MPENOAaBaTENs;

- OLIEHKAa «HE 3aYTEHO» BBICTABISETCA CTYJEHTY, €CIIM OH HEPETYJISPHO B T€UEHUE
CeMecTpa MPEeACTAaBIsU PEIICHUs 3a]a4, BHIOJIHWI 3aJlaHUs HE MOJHOCThIO WK BO-
oOle He MPeICTaBIsAa padoThl Ha IPOBEPKY, AOMYCKAET CYIECTBEHHbIE HETOYHOCTH
B OTBETaX Ha BOIIPOCHI IPEMO1aBaATEs.
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