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1. Ileau ocBOEHHNA THCIHIIIHMHBI

K 0CHOBHBIM LeJIIM OCBOEHUS AUCUMILIMHBL «BbIcias MaTeMaTuka» cleyeT OTHECTH:

- BOCIIUTAHHE y CTYJEHTOB O0LIEH MaTeMaTH4YeCKOHN KyJIbTyphI;

- IpUOOPETEHNE CTYJEHTAaMH LIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTY/ACHTOB K HHAYKTUBHOMY H JIEAYKTUBHOMY MBIIUICHUIO HAPATY
C Pa3BUTHEM MaTEMaTUYECKON UHTYULIUU;

- YMEHHUE CTYACHTaMU pa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO U3YYEHUs Y4eOHOM 1 Hay4HOI
JIUTEPATYpPBl, CONEPIKALICH MATEMAaTUYECKUE CBEIECHUS U PE3YNbTAThI;

- (opmupoBanme y crynenra TpedyemMoro Habopa KOMIETEHIMI, COOTBETCTBYIOIUX €ro
HaMpaBJICHUIO IOJATOTOBKU M 00ECIECUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

K ocHOBHBIM 3a1a4aM OCBOEHMSI IUCLHUIUIMHBI «BpIcIIasg MaTeMaTHKa) CIEAYyEeT OTHECTH:

- OCBOCHME CTY/IEHTaMH OCHOBHBIX MOHATHUH, METOA0B, (POPMHUPYIOIIMX OOLIYI0 MaTeMaTu-
YECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIS YCIICIIHOTO PEIICHUS MPUKIATHBIX 3324,

- IOJITOTOBKY CTYAEHTOB K JIEATEIbHOCTU B COOTBETCTBHM C KBATM(PUKALIMOHHOMN Xapakre-
PHUCTUKOI OakayiaBpa MO HampaBJICHHUIO, B TOM YHCIEe (OPMHUPOBAHUE YMEHUH HCIOIB30BATH OCBO-
€HHbIE MAaTEMAaTUYECKHUE METO/IbI B TPO(HECCUOHABHON JESTEeIbHOCTH.

2. Mecto nucunmiinnsl B cTpykrype QOII 6akanaBpuara

JuctumnuHa «Beicmias mMareMaTHKa» OTHOCHTCA K oOsi3aTenbHON dyactu Onmoka bl. Ee msydenue
o0ecrieunBaeT U3yuyeHHe IUCLMIUINH!

B obsisamenvuoti wacmu:
- (huzuka;
- TEOpeTUYECKasi MEXaHHUKa,
- OCHOBBI MaTepUAIIOBEICHUS 1 COTIPOTHBIICHHUS MaTEPHAIIOB;
- nH(OpPMATHKA;
- JIICKTPOHUKA U JIEKTPOTEXHHKA;
- METPOJIOTHsI, CTAaHIAPTH3AINS U CEPTUPHUKALINS;
- IPUKJIa{Hasl CTATUCTHKA;
- TETUIOU3UKA;
- TEOpHsI TOPEHHS U B3PHIBOB;
B sapuamuenoii vacmu:
- HaJIe)KHOCTh TEXHUYECKUX CUCTEM M TEXHOT'€HHBIH PHCK;
- u3MUecKas XUMHSIL.

3. IlepeyeHnb MJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHUs MO TUCIUIIMHE,

COOTHECEHHbIE ¢ IVIAHUPYEMBIMH Pe3yJbTATAMHU 0CBOCHHUSI 00pa30BaTeILHON MPOTrPaMMBbI

B pesynbTaTe 0OCBOCHUS AUCHIUTUIMHEI Y 00y4Yaronuxcsi (POPMUPYIOTCS CISAYIONIHE KOMIIETSHIIMH U JOKHBI
OBITh IOCTUTHYTHI CJICAYIOLIUE Pe3yJbTaThl 00yUYCHHs Kak dTal (GOPMHUPOBAHUS COOTBETCTBYIOIIMX KOMIIE-
TEHLUH:

Kon B pe3yabTaTte ocBoeHust 00pa3o- Ilepeuenb NIaHMPyeMbIX Pe3yJbTATOB
BaTeJbHOI IPOrpaMmsbl 00yya-




KOMIICTCHII MU

IOIIMICS T10JI2KeH 00J1a1aTh

Oﬁy'-lelll/lfl o JTMCHMIIJIMHE

YK-1

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYECCKUHN aHAIM3 U CHHTE3
HHPOPMAITUH, TIPUMEHSATH CHCTEM-
HBII IOZXOJ JJISl PEIICHHS TTOCTaB-
JICHHBIX 3a/1aY

3HaTh: METOIUKH IMOWCKA, cOOpa M 00pabOTKH
nH(pOpMAINH; aKTyallbHBIE UCTOYHUKK HH(OpMa-
i B chepe mpodecCHOHANBHON AeATeNTbHOCTH;
OCHOBHBIC TIPUHIIATIBI © METOJIbl CUCTEMHOTO aHa-
nm3a.

YMeTb: MPUMEHITh METOIUKH TMOWCKA, cOopa u
00paboTKu WHGpOPMAIUK;, HAXOIUTh U OCYIIECTB-
JSATh CHCTEMATH3AIlNI0, KPUTHYECKAW aHallu3 W
cuHTe3 HH()OPMaINH, MOTydYeHHON U3 Pa3HBIX HC-
TOYHUKOB; MPUMEHSITh CUCTEMHBIA MOAXOI IS
pelIeHus TOCTABICHHBIX 3a/1a4 HAIPaBJICHUS MOJI-
TOTOBKH.

Buaners: npakTHUECKMMU HaBBIKAMHU IIOUCKA H
aHanmu3a W CUHTEe3a MH(OpMaIMK; METOIUKOHW CH-
CTEMHOT'O IOAXOJA AJISl PEIlEHHs IMOCTABICHHBIX
3aJ1a4 HaIlpaBJICHUs MOATOTOBKH.

YK-2

Crioco0eH ompeenaTs Kpyr 3a1a4
B paMKax MOCTaBJICHHOW LIETU U
BBIOMPATh ONTHMAJIBHBIE CIIOCOOBI
X

peIIeHus1, ICXO/sI U3 ICUCTBYIO-
IIUX TPaBOBBIX HOPM, UMEFOIIIHXCS
PECYPCOB U OTpaHUYCHUH

3HaTh: BUIBl PECYPCOB M OTPAaHUYECHHU Ui pe-
MIEeHUsA HpO(beCCI/IOHaJII)HI)IX 3aJa4, OCHOBHBIC MC-
TOJIBI OLEHKH Pa3HBIX CHOCOOOB pellleHHs 3ajad;
JIeHCTByOIIEe 3aKOHONATEIbCTBO M IPABOBHIC
HOPMBI, PeryIupyromue npohecCHOHAIbHYIO aes-
TEJIbHOCTh HAIPABJICHUS MMOATOTOBKH.

YMeTb: IPOBOIUTH aHATU3 MTOCTABIEHHON LIENH,
¢dbopmynupoBaTh NpoOsieMy, peILIeHHEe KOTOpOH
CBA3aHO C JOCTH)KEHHMEM IIeNI MPOeKTa U 3ajaud,
KOTOpbIe HEOOXOIUMO PEHIUTH JJIsl €€ JOCTHXKe-
HUS, aHAJM3UPOBATH aJbTEPHATHBHBIE BapHAHTHI
JUTSL AOCTHKEHUS! HAMEUEHHBIX PEe3yJIbTaToOB U BBI-
OupaTh ONTUMAaJbHBIE CIIOCOOBI MX PELICHUs; UC-
MOJIb30BaTh HOPMATHBHO-TIPAaBOBYIO JIOKyMEHTa-
o B cdepe npodeccroHanbHON AeATeNbHOCTH
HanpaBJICHUs TOArOTOBKH.

BJIaZIETLZ HaBbIKaMH IIOCTAHOBKH ILCJIHW W 3a1a4

MPOEKTa; METOJUKAMHU OIIGHKH IMOTPEOHOCTH B
pecypcax, MpPOAOIDKUTENIBHOCTH W CTOMMOCTH
MPOEKTa; HaBBIKAMH pabOTBI C HOPMATHBHO-

MPaBOBOM JIOKYMEHTAIIUEH.

4. CTpyKTYypa U coiepKaHue TUCHUTTUHBI




OO01mas TpyI0eMKOCTh TUCIUILIHHEI cocTaBisieT 10 3adeTHbix equnmil, T.e. 360 akagemMuyeckux va-
coB (u3 Hux 180 yacoB — camocTosTeNbHAS pa00OTa CTYICHTOB).

Ha mepBom Kypce B mepBOM CeMecTpe BBIIEISIOTCS 4 3adeTHbIe eOMHUIEL, T.€. 144 akameMudecKux
Yaca, U3 HUX 72 Jaca — caMOCTOsITelIbHas paboTa CTYJICHTOB, BO BTOPOM CEMECTpe — 3 3aYCTHBIC SAMHHUIIBI,
T.e. 108 akagemuueckux 4acos (U3 HUX 54 yaca — caMoCTOsITeNbHAS paboTa CTYICHTOB).

Ha BTOpOM Kypce B TpeThbeM CeMeCTpe BBIICISIOTCS 3 3a4eTHbIC euHULbL, T.e. 108 akamemMudeckux
4acoB (13 HUX 54 yaca — caMOCTOsATeNbHAs padoTa CTYJCHTOB).

Iepsblii cemecTp: nekun — 2 yaca B HeAemro (36 4acoB), MPaKTUUECKUE 3aHITUSI — 2 yaca B HEZe-
10 (36 yacoB), hopmMa KOHTPOJIS - DK3aMEH.

Bropoii cemecTp: nekuuu — 1 yac B Hepemo (18 4acoB), mpakTHUYeCcKHe 3aHATHS — 2 Yyaca B HEJEII0
(36 yacoB), popma KOHTpPOJIS — 3a4eT.

Tpetuii cemecTp: nexmyu — 1 yac B Henmenro (18 yacoB), mpakTHUECKUE 3aHATHS — 2 Yaca B HEICIIO
(36 gacoB), popma KOHTPOJIS — IK3AMEH.

CTpyKTypa U coaepkaHue TUCUUIUINHBI «BbIcias MaTeMaTHKa» MO CPOKaM U BUJaM paboThI OTpa-
*keHbl B [Ipunoxxenun.

Conep:xaHue pa3/iesioB QM CHUILTHHBI
IlepBolii cemecTp
Beenenue

HpeHMCT, 3aa4u U COACPKAHNUC JUCHUIUINHBI. OCHOBHBIE TaIIbI Pa3BUTHUA OAUCHUIIINHBI. CprKTypa Kypca,
€ro MECTO U poOJib B MMOATOTOBKE ClICHUAIUCTA, CBA3bL C IPYT'UMU NUCHUIIJIIMHAMU.

Paznen 1. DnemeHTHI JIMHEHHOH anredpbl

Tema 1.1. MaTpuubl 1 onpeaeauTe/m.

[Tonsitue matpuibl. Bugsr matpun. JletictBus Han matpuramu. Omnepanydyd Haj MaTpULIAMH U UX
cBoiicTBa. OrmpenenuTeny, UX CBOWCTBA U BeIYHCIeHH. [[oHATHS MUHOpA U anreOpandecKkoro JOMOTHEHMS.
Paznoxenue onpenenuTens Mo 3JMeMEHTaM CTPOKH WM CTOJOIA. Beryrcinenue onpenenuteneid pasinaHoro
nopsiaKa.

Tema 1.2. O6paTHast MaTpHLA.

OOpaTHas MaTpHIa ¥ aIrOPUTM €€ BBIYUCIEHHS. DJIeMeHTapHbIe MpeodpazoBanus Marpuil. [Ipuse-
JIeHEe MaTpULBI K AUArOHAJHHOMY HJIM TpalelueBUAHOMY BHIy. MarpuyHas ¢opma 3allMCH CUCTEMBI JIH-
HEHHBIX anre0panyecKix ypaBHEeHHN. PaHT MaTpHIIbI.

Tema 1.3. Pemnenne cucrem JHMHEHHBIX aredpandecKuxX ypaBHeHHU.

CHuCTeMBbl JIMHEWHBIX ITeOpandecKuX YpaBHEHHH, OCHOBHBIC TMOHSTHSI PEUICHHUS, COBMECTHOCTH U
HECOBMECTHOCTH CUCTEMBI. Pelienne cucreM JMHEHHBIX ypaBHEHH MeTo1oM Kpamepa, mMeTonoM oOpaTHOI
MaTpulel, MerooM 'aycca. [IpoBepka npasunpHOCTH pemieHni. Teopema Kponekepa — Kanennu. Pemenue
MPOU3BOJIBHBIX CUCTEM JIMHEWMHBIX ypaBHEHUN MeToAoM ['aycca. PerieHne oJIHOPOIHBIX CUCTEM JIMHEHHBIX
YPaBHECHHI.

Pa3znen 2. DneMeHTHI BEeKTOPHOM ajredpbl



Tema 2.1. Jlunelinsle onepanuu HaJ BEKTOpaMH, X CBOWCTBA. JIWHeliHbIe KOMOMHAIINH BEKTOPOB.
JIuneiiHasg 3aBUCHMOCTb U HE3aBHCHMOCTb BEKTOpOB. ba3uc cuctemsl BeKTOpoB. PaznoxeHnue BeKTopa o
Oasucy.

Tema 2.2. CKaJ'I}IpHOC, BCKTOPHOC U CMCHIAHHOC MPOMU3BCACHHA BCKTOPOB, UX CBOICTBa. YCJIOBHUSI
OPTOTOHAJIBHOCTH, KOJJIMHEAPHOCTH, KOMIITIAHAPHOCTU BEKTOPOB.

Tema 2.3. Jluneiinsie npoctpancTBa. basuc. [Ipeobpa3zoBanue MaTpUIBl IMHEHHOTO OmepaTopa npu
nepexoe ot 6asuca k 6a3ucy. CoOCTBeHHBIE 3HAYCHHSI 1 COOCTBEHHBIE BEKTOPBI MATPHIIBL.

Pasnen 3. Kpussblie BTOpOro nopsinka

Qmuric, napabona, TunepOoia, UX CBOWMCTBA W ypaBHeHUs. OOIee ypaBHEHUE KPUBOW BTOPOTO IMOPS/IKA.
[IpuBenenne ypaBHEHHS KPUBOW BTOPOTO MOPAIKA K KAHOHHYECKOMY BULY.

Pa3nen 4. KoMmjiekcHBIE YHCJIA 1 MHOTOYJICHEI.

@opMBI 3amucH, ONepanuuu HajJ KOMIUIEKCHbIMU unciiaMu. @opmyna Myaspa. PaznoxeHnue MHOrouseHa Ha
MHOXHTeNH. OCHOBHAs TeopeMa areOpsl.

Pa3gen 5. MaremaTnyecKni aHAJIN3

Tema 5.1. Hucnosas nocienoBareiabHOCTh. [Ipeaen yucioBoi nocaeqoBaTeIbHOCTH U €r0 CBOMCTBA.
Oyuknus. [peaen pynakun. OCHOBHBIE TeopeMbl 0 mpeaenax GyHKuuu. [1epBolid 1 BTopoli 3aMeuaTeNbHbIe
npenenbl. CpaBHEHHE OECKOHEYHO MaJIbIX M OSCKOHEUHO OOJIBIIMX BEJIMYMH. DKBUBAJICHTHBIC OCCKOHEYHO
MaJible BEINIUHBIL.

Tema 5.2. HenpepblBHOCTh (QYHKIMI B TOYKE M Ha MPOMEXKYTKe, TOUKH pa3pbiBa (QYHKIHH, HX
kinaccupukanya. AcUMOTOTH rpaduka GYHKUUHM, WX KiIacCU(UKALNs, YCIOBHS CYyLIECTBOBAHUS, METOIbI
HaXO0XICHUS.

Tema 5.3. [IpousBonHas ¢yHKImU. ['eoMeTprudecknii 1 MEXaHUYECKUN CMBICH Mpou3BoAaHON. [Ipa-
BuiIa quddepeHuupoBanrs U (GOPMYJIbl BBIYMCICHHUS NMPOU3BOJIHBIX. Talnuia NMpOM3BOAHBIX OCHOBHBIX
JIIEMEHTapHBIX (PYyHKIHNA. Beraucienue mpou3BOAHBIX QYHKIUHA, 3aJaHHBIX PA3ITHYHBIM 00pa30M.

Tema 5.4. luddepentman. [IponsBognsie u auddepeHransl BEICIINX TOPSAKoB. [[pubnmkeHHabie
BBIYKCJICHHS C TIOMOIIBIO (P EpEHITHAIOB.

Tema 5.5. PackpeiTie HeonpenenaeHHocTer paznuuHoro tumna. [Ipasuno Jlonurans. @opmyna Teid-
nopa Pa3znoskeHust OCHOBHBIX 3JieMeHTapHbIX QyHKIHWI 1o Gopmyne Maxiopena. [IpubiamKkeHHbIe BBIYHC-
JICHUS ¢ ToMoIIbio opmyisl Teliiopa.

Tema 5.6. OcHoBHBIE TeopeMbl AnGdepeHINaNbHOTO UCUUCIeHU. MOHOTOHHOCTE (PYHKIMH, SKC-
TpeMmyMbl Heob6xonnMble 1 TOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIFHOTO 3KcTpemyMa. MccnenoBanue
BBINYKJIOCTU rpaduka pyHkuun. Touku nepern6da rpaduka GpyHKIUH.

Tema 5.7. O6mas cxema uccienoBanus GyHKIMU U nocTpoeHus ee rpaduka. CBolicTBa QYHKIINH,
HETPEPHIBHBIX Ha oTpe3ke. Hanbonblee 1 HauMeHblIee 3HaueHHsT GPYHKIIMU Ha OTpE3Ke.

Bropoii cemecTp
Paznen 6. luddepennnanbHoe ucunciaenue GyHKIMii HeCKOIbKUX MepeMeHHbIX

[Ipenen u HenpepbIBHOCTL. OCHOBHBIE CBOWCTBA HENMPEPHIBHBIX (pyHKIMHA. YacTHble pon3BogHbIe. [lomHbII
muddepenunan. [IpousBoaHble CIOXKHON (YHKIUM HECKOJIBKHX MEpPeMEHHbIX. YacTHBIE MPOM3BOJIHBIE U
muddepeHnnansl BICIHX mopsiakoB. Teopema HIBapia.

[IpousBoanas no HampaBneHuto. ['paguent. KacatenbHas k kpuBoil. KacaTenbHasi mIoCKOCTh U1 HOpMaJb K
noBepxHocTH. Dopmyna Teimopa. DkcTpeMyM HYHKIMHA HECKOJIBKMX TEepeMeHHBIX. HeoOXxomumeie U mo-
CTaTOYHBIEC YCIOBUS SKCTpPEMyMa.



Pa3nen 7. UHTerpanbHoe HcUncIeHHe

Tema 7.1. IlepBooOpa3Has. HeornpeneneHHbINM UHTErpan U €ro cBoicTBa. TalOmuila MHTErpajioB OT
OCHOBHBIX 3JIeMEHTapHBIX (WYHKIHI. MeTo HeTTOCpeACTBEHHOTO HHTETPUPOBAHMSL.

MeToa MHTETPUPOBaHKS C IIOMOIIBIO 3aMEHBI IEPEeMEHHOM, MoABeCHNEM oA 3HaK auddepennuana. Me-
TOJ MHTETPUPOBAHUS 10 YACTSIM.

WnTerpupoBanre panvoHaNbHBIX Jpo0Oeii MHTErpUpOBaHUE HEKOTOPHIX BUAOB MPPALMOHATBHBIX U TPHIO-
HOMETPUYECKUX (DYHKIUH.

Tema 7.2. 3agauun, NPUBOJAIINE K MOHITHIO OTIPECIICHHOTO HHTerpana. OnpeneieHHbI UHTerpall,
€ro CBOWCTBA. Y CIIOBHSI HHTETpUpYyeMOCTH. HTerpall ¢ mepeMeHHbBIM Tpe/IesioM UHTerpupoBanus. @opmyna
HrroTona — JleiiOnuria. 3aMeHa mepeMeHHOM B OIpeIeTICHHOM HHTETpaIe.

[MpunoskeHus: ONpeeNeHHOro HHTEeTrpajia B TeOMETPUN M MeXaHHKe (BBIYMCICHUE IUIOMIAJCH TUI0C-
KX GUTyp, IITUHBI KPHBOK, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIE MHTETPANIBI IEPBOTO M BTOPOTO poja (10 OECKOHEYHOMY MPOMEXKYTKY,
OT HEOTPaHWYEHHBIX (PYHKLUI Ha KOHEYHOM MIPOMEXKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, NpUBOASAIINE K TOHATUSAM KPaTHBIX M KPUBOJMHEMHBIX MHTErpajoB. [[BoiiHOI U
TPOMHON MHTErpajbl, UX CBOUCTBA. BrIunCIEHHE NBOMHBIX HHTETPAIOB IOBTOPHBIM UHTETPUPOBAHUEM.

Tema 7.5. OnpeneneHre KPUBOJUHEHHBIX HHTETPAJIOB MIEPBOTO U BTOPOrO0 pOJa, WX CBOWCTBA U
BbunciaeHud. OmnpeseneHre MOBEPXHOCTHBIX HHTETPAOB, MX CBOWCTBA, IPUMEPHI BHIYUCICHMUS.

Pa3nen 8. YucsioBbie H GyHKIMOHAIBHBIE PAbI

Tema 8.1. Yncnossie pspl. CxoauMocTs 1 cymma psizia. Heooxomaumoe ycinoBue cxogumoctu. Jleii-
cTBUA ¢ psgaMu. CBOWMCTBA YKCIOBBIX PSAOB. 3HAKOIOIOKUTENbHbIE psiabl. I'apMonnueckuit psa. [lpuznaku
CPaBHEHUSI.

MeToapl uccieoBaHus CXOAUMOCTH IOJIOKUTEIbHBIX PANOB: npu3Haku JlanambOepa, Komwu, nnTe-
rpanbHbliil npusHak Komm.

Tema 8.2. 3uakouepenyromiuecs psiabl. [Ipusnak JleiOHuia. AOCONIOTHAS U YCIOBHASI CXOAMMOCTh
3HAKOIEPEeMEHHBIX psoB. O0o0menHble npu3Haku Jamambepa u Komm.

Tema 8.3. CrernieHHble psiibl M UX cBoiicTBa. Teopema AbGens. MHTepBanm W pajnyc CXOIUMOCTH.
HuddepenuupoBanue 1 HTHTETPUPOBAHUE CTETIEHHBIX PSIOB.

Tema 8.4. Pannr Teiiniopa u Maknopena. YcioBue pazinoxxkumoctu GyHKIMM B psn Teiiopa. Pas-
JIO’)KEHUE HEKOTOPBIX (QyHKIuW B psin Teitnopa. [IpuMeHeHHe CTEIEHHBIX PSIOB B MPUOIMKEHHBIX BBIYUC-
JICHUSIX.

Paznen 9. O0bIkHOBeHHBbIe TU((epeHuATIbLHbIE YPABHEHHS

Tema 9.1. [luddepenunansasle ypaBHEHHs NepBOro nopsiaka. Bexenue. 3agaun, npuBoIsIIne K
muddepeHInanbHBIM YpaBHEHHSIM TIepBOro nopsiaka. OCHOBHbBIE MOHSTUS OOBIKHOBEHHBIX AU epeHIn-
aJbHBIX yYpaBHeHUM nepBoro nopsaka. [locranoBka 3agaun Komu. Teopema cyliiecTBOBaHUS U €IMHCTBEH-
HocTH perreHus. O0Iee M YacTHOE pPelieHus, OOIIUI 1 YacTHBIA UHTerpasibl. ['eomeTpudyeckuii cMbICT 00-
LIEr0 UHTErpaa.

YpaBHeHHS € DPa3AEISAIOMIMMUCS TIEPEMEHHBIMH, OOHOPOAHBIE nndepeHnnaIbHbIE YpaBHEHHA,
ypaBHEHHS B MONHBIX AuddepeHraiax.

JIvHeitHbIe 1.y. IEpBOro mopsjaka U ypaBHeHUs bepHyinu. PerneHnve NUMHEHHBIX YypaBHEHUN METO-
JIOM Bapualliy MPOU3BOJILHON MOCTOSHHOM, METOJIOM Mpou3BeecHui bepHymum.



Tema 9.2. luddepennpanbable ypaBHEHHS BBICIINX MOpsAKoB. @opMel 3amucu nudepeHnnanbHo-
ro ypaBHeHus N-ro nopsinka. Obmiee n yactHoe perreHus. [locraHoBka 3agaun Koy, kpaeBoit 3agaun. Ma-
TErpupOBAHUE METOAOM MOHMKEHUS MOPsAKa.

Tema 9.3. Jlunelinsie oqHOpOaHBIE MU (EepeHIMATBHBIC YpaBHEHUS N — TO mopsiaka. OOmme CBoi-
CTBa pEIIeHUH TUHEWHBIX OJHOPOIHBIX MU(hEpeHITNANIBHBIX YpaBHEHUH N — To mopsiaka. [lonstue dynna-
MEHTAJIBHOM CHCTEMBI PEIIEHUI JHMHEHHOTO OHOPOIHOTO A PepeHITNaTFHOTO ypaBHEHHsI N — T0 MOPs-
Ka, €¢ MOCTPOSHHUE I YPaBHCHHI C MOCTOSHHBIMU KO3 (UIIMCHTaMU. XapaKTePUCTHUECKOE ypaBHEHUE.
Bun yacTHBIX penieHuid TUHSHHOTO OJHOPOAHOTO MU GEPESHIMANBHOTO YPpaBHEHUS N — TO MOPSIKA B 3aBH-
CHUMOCTH OT BU/Ia KOPHEH XapaKTEepUCTHUECKOTO YPaBHEHUS.

Jluneiinbie HEOqHOPOAHBIE AU PEepEeHITUATBLHBIC YPABHEHUSI N — T'O MOPSIKA C MOCTOSHHBIMU KO3 (-
¢urmentamu. Teopema o0 CTpyKType OOIIero pemeHust TakuxX ypaBHeHu. MeTo moadopa 9acTHOTO pelire-
HUs (METOI HEOpeIeICHHBIX KO3 GHUITUEHTOR) IS pa3IMIHBIX CIEITHATBHBIX BUAOB MPAaBOH YacTH.

Jluneiitnple HeomHopoaHble Au(depeHInaIbHbIe YpPaBHEHUS BTOPOro Mopsaka. Meron Bapualuu
MIPOM3BOJIBHBIX TOCTOSHHBIX.

Tema 9.4. Kpaeswie 3amaun. 3amaun Ha COOCTBEHHBIE 3HAYCHHSL.

Tema 9.5. Pemienue muddepeHnnanbHbpIX YpaBHEHUH ¢ TIepeMEeHHBIME Kod(dunueHntamu. [Iprme-
HEHHE CTETICHHBIX PSAAO0B K HHTETpUpOBaHHIo Au(ddepeHnaIbHbIX YPaBHEHHH.

Tema 9.6. Cuctembl 0OBIKHOBEHHBIX IuddepeHunansHbix ypaBHeHnd. OcHoBHbIe moHsATHS. Hop-
MaJIbHBIE CUCTEMBI JIMHEHMHBIX OJHOPOAHBIX M HEOMHOPOIHBIX IU(QepeHINANbHBIX ypaBHeHUH. Pemenne
JMHEHHBIX OZHOPOIHBIX M HEOJHOPOAHBIX CHCTEM OOBIKHOBEHHBIX OU(QepeHIHanbHbIX YpaBHEHUN € IO-
CTOSIHHBIMH KOX(UITNEHTAMHU.

Tpernii cemecTp

Pazpnen 10. Teopusi BepositHOCTEl

Tema 10.1. Beenenue. DnemenTsl KoMOUHATOpUKH. [IpaBuia cyMMBbl U IPOU3BEIACHUS KOM-
ounaropuxu. CoequHeHus (pa3MelleHus, IepecTaHOBKH, COUYETAHMUS).

[TpenmeT Teopuu BeposTHOCTEH. Buabl ciydaitnbix coObiTuii. Knaccuueckoe, cratuctuye-
CKO€ U FEOMETPUUECKOE OIPEIETICHHS BEPOSITHOCTH MOSIBIIEHUSI COOBITHS.

Tema 10.2. Anrebpa coObiTuii. TeopeMbl CI0XKEHUs BEPOSTHOCTEN ISl HECOBMECTHBIX U
COBMECTHBIX COOBITUH, TEOPEMbl YMHOKEHUS BEPOSATHOCTEN Uil 3aBUCHUMBIX U HE3aBHUCHMBIX CO-
obrTii. dopMynbl oIHON BeposTHOCTH, belieca n bepHymu. JlokanbHas U MHTErpanbHas Teope-
MbI Jlamaca.

Tema 10.3. Cayuvaitabie BenuuuHbl. [loHATHE 3aKOHA pacnipeneseHns TUCKPETHOM CllydaifHOW Benlu-
YUHEI U CIIOCOOKI €ro onucanus. OCHOBHBIE 3aKOHBI pacrpeacjaCcHus ,E[I/ICerTHOﬁ cnyqaﬁﬂoﬁ BCJINYHHBI (FI/I-
nepreoMeTpuyeckuii, OMHOMHAJIbHBIN, pacnpenenenue [lyaccona).

Tema 10.4. UncnoBeie XapaKTEpPUCTUKN AUCKPETHBIX CIyYalHBIX BEIMYWH. MaTeMaTHYeCcKoe OKH-
JJaHWe U AUCTIEPCHA CITy4allHbIX BEJIMYMH, UX BEPOATHOCTHBIM CMBICT U CBOICTBA.

Tema 10.5. HenpepriBHbIe citydaiiHble BennuuHbl. MHTErpanpHas GyHKIus pacnpeneneHus. [1mot-
HOCTB BepoATHOCTEN. CBS3b MEKAY MHTErPaIbHOM QyHKIMEH pacripe/iefieHHUs U ITIOTHOCTHIO BEPOSTHOCTEM.
MatemaTnyeckoe OKUAAHNUE U TUCIIEPCUS HEPEPBIBHON CIIy4allHOW BEJIMYUHBI.

OCHOBHBIE 3aKOHBI paclpeneieHNs HENPEPHIBHBIX CIyYalHBIX BEJIWYMH. PaBHOMEpHBIH, MOKa3a-
TeIbHBIN 3aKOHBl. HopManbpHBIN 3aK0H pacnpenesneHus. BepodaTHocTs nonagaHus HOpMaibHO paclpeneiieH-
HOH CIIy4aiiHON BEJIWMYMHBI HA MPOU3BOJIbLHBIA KOHEUHBI MHTEPBaJl, HA UHTEPBAJ, CAMMETPHUYHBIM OTHOCU-
TEJIbHO CpeHero 3HaueHus. 1IpaBuiio Tpex curm.



Tema 10.6. [IpenensHeie TeopeMsl Teopuu BepositHocTed. HepaBenctBo YeObimena. Teopema Ye-
obrmeBa. Teopema bepryiu. LlenTpanbHas npenensHast TeopeMa.

Pa3nen 11. MaremaTndeckasi CTAaTHCTHKA

Tema 11.1. OcHOBHBIC 3a/layll MaTEMAaTHYECKON craTUCTHKH. BpiOOpounbili merona. ['eHepanbHas
COBOKYIHOCTH | BbIOOpKa. Twurel BeiOOpok. Cratuctideckoe pacrpenenenne BeIOopku. [loctpoenne smmu-
pudeckoi GYHKIMY pacIipeieieHrs] BBIOOPKH, TIOJIUTOHA U THCTOTPaMMbI OTHOCUTEIBHBIX YacTOT.

Tema 11.2. ToueuHble OICHKHM NapaMETPOB pacmpezaeicHus. TpeOoBaHUs K OICHKaM: HECMEIICH-
HOCTB, COCTOSITEIIbHOCTD, 3(PpPeKTHBHOCTE. BhiOOpouHas cpemuss. BeiOopodHass M WCTIpaBIICHHAs IUCTICP-
CUH. YTIPOIICHHBIC METO/IbI PacyeTa CTATUCTUICCKUX XapaKTEPUCTUK BHIOOPKHU.

WHTepBaneHble OLCHKH. [I0OBEpUTENBHBIN HHTEPBAN A MaTEMATHYECKOTO OXKHIAHUS IPU HU3BECT-
HOM CpEeIHEM KBaJpaTU4ecKOoM OTKIOHeHuu. Pacnpenenenue Crterofenra. JloBepUTEIbHBIN HHTEPBAT A
BBEIOOPOYHOI cpeHel IPU HEM3BECTHOM CPEIHEM KBaIPaTUUECKOM OTKIOHeHHH. Ciydail Maol BBIOOPKH

Tema 11.3. [IpoBepka npaBaomog00Hs CTATUCTHYECKUX THIOTe3. [[OHATHS cTaTUCTHYECKOH rumoTe-
3b1 (IIPOCTOH M CII0KHOM), HyJIEBOH ¥ KOHKYPUPYIOIIEH THIOTE3bI, OMIMOOK MEPBOTO U BTOPOTO POja, YPOB-
HS 3HAYMMOCTH, CTATUCTHYECKOTO KPUTEPHsI, KPUTHUECKON 00acTH, 00nacTu NpuHATUS runoressl. Kpure-
puii y? Ilupcona. IIpoBepka rUmoTe3sl 0 HOPMAILHOM 3aKOHE PACTIPEIECICHHS.

Tema 11.4. DieMeHTH KOPPEIAIIMOHHOTO M PETPECCHOHHOTO aHanuza. OmnpeaencHue mapaMeTpoB
JIMHEWHOU CpeHEKBaIPaTUUECKON perpeccuu METoI0M HAaMMEHBIINX KBaAPaTOB.

5. OGpZBOBﬁTQJILHLIE TEXHOJIOTUH, IPUMEHSIEMbIC IIPH OCBOCHUU JUCHUILIMHBI

Meroanka MpenoaBanus TUCIUILTAHEI «BBICIIas MaTeMaTHKa) M peain3aIiiusi KOMIIETEHTHOCTHOTO
MOAXO0/a B U3JIOKCHUU U BOCIIPUATHH MaTepHajia MpeayCcMaTPUBAIOT UCIIOJIB30BAHUE CICTYIONINX aKTHBHBIX
Y MHTEPAKTUBHBIX (OPM IMPOBEJEHUS TPYNIOBBIX, HHIUBUAYAIbHBIX, Ay TUTOPHBIX 3aHATUN B COUYETAHUH C
BHEayJIMTOPHOU paboTOii ¢ 11e)1bi0 (DOPMUPOBAHHUS U PA3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YYaIOIIMXCS:

— 3allUTa 1 UHAUBUAYAJIbHOC 06CY)K,Z[GHI/I€ BBITIOJTHACMBIX 3TAIIOB pvaeTHO-Fpa(bI/I‘IGCKI/IX pa60T ,

- MPUBJICUCHUC JIYIHIUX CTYACHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIIUX.
— [MOAr0TOBKA, IMPEACTABICHUC U O6CY)KI[€HI/IC HpeSeHTaLII/Iﬁ Ha CEMHHAPCKUX 3aHATUAX]

— OpraHu3aius U NpoBeICHUE TEKYIIEr0 KOHTPOJIS 3HAHUN CTYACHTOB B (hopMe OJaHKOBOT'O TECTH-
poBaHUS;

— HpOBeZIeHI/Ie HWHT epaKTI/IBHI)IX BaHSITI/Iﬁ 110 Hpouenype IIOATOTOBKH K I/IHTepHeT-TeCTI/II.‘JOBaHI/IIO Ha
caiitax: i-exam.ru, fepo.ru;

— WCIOJIb30BaHME MHTEPAKTUBHBIX (POPM TEKYIIIEro KOHTPOJIs B (hOpME ayTUTOPHOIO U BHEAYIUTOP-
HOr'O0 MHTEPHET-TECTUPOBAHN;

WUTOTOBBI KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MaTEMAaTUKE C YUYETOM PE3YJIbTATOB BBINOJIHE-
HUS CaMOCTOSITEIHHBIX Pa0OT.

VY ienbHBINH BeC 3aHATHUI, MPOBOJIMMBIX B MHTEPAKTUBHBIX (hOpMax, OnpeiesieH IIaBHOU LeNbio 00pa-
30BaTEIBLHON MPOTpPaMMBbI, OCOOCHHOCTHIO KOHTHHTEHTAa OOYYaIOIMUXCS W COACP)KAaHWEM IUCIIUILIAHBI
«Bpicuiag MaTemMaTHKa» U B 1I€JIOM MO JucHUIUIMHE cocTaBiseT 30 % ayauTOpHBIX 3aHSATHIL. 3aHATHA
JEeKIMOHHOTO THma cocTaBigaioT 40 % oT oObeMa ayJUTOPHBIX 3aHATHH.



6. OneHo4HbIe cpeACTBA VI TeKyIero KOHTPOJISI yCIIeBAeMOCTH, POMEKyTOYHOM
aTTecTallMM 110 HTOr'aM OCBOEHMS AMCHHUILIMHBI H YUYeOHO-MeToAuYecKoe ofecrieyeHue

CaMOCTOATEIbHOU padoThl CTYAeHTOB

B npornecce 00ydeHus: Ha IEPBOM U BTOPOM KypcaX HCIONB3YIOTCS CIEIYIONINE OLIEHOYHbBIE (POPMBI
CaMOCTOSITETTFHON PabOTHI CTYAEHTOB, OLIEHOYHBIE CPENICTBA TEKYIIETO KOHTPOIS yCIIEBAEMOCTH U MPOMe-
JKYTOYHBIX aTTeCTaIlHi:

B IICPBOM CEMECTPE

- IB€e pacueTHO-rpaduyeckue padoTobl.

PacuerHo-rpadguueckas padora Nel mo iuHeiiHOM 1 BEKTOPHOI anredpe 1 aHAJTUTHYECKOI reomeT-
pun. Kpatkoe copepikaHue U 3Tambl pacdeTHO-rpaduueckoit paboThI:

Ilepeuviii oman.

Pemenwne cuctem MHMHEHHBIX anreOpandecKux ypaBHeHH MeTonamu ['aycca, Kpamepa n oOpatHoii MaTpu-
LIBL.

Bmopoii sman.

BexTtopsl, neficTBus Hag BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE [TPOU3BEIEHUS] BEKTOPOB.

PacuetHo-rpadmueckas padora Ne2 mo mareMaTu4ecKOMY aHAIU3Y.
Kparkoe conepxanne u 3Tamnbl pacieTHO-TpaduIecKoi padoThI:

[Tpenen 4ncIOBOM MOCIEIOBATEILHOCTH, MIPEIEN (YHKIINH.
HUccnenoBanne QyHKIMH Ha HEMPEPHIBHOCTS.

Brruucnenne npou3BoAHBIX (PYHKITUH.
HccnenoBanne QyHKIUH, TOCTPOSHUE TPAPHKOB.

Bo BTOpOM cemecTpe

- YeThIpe pacyeTHO-rpadguyecKkre padoThl.

PacuerHo-rpaduueckas padora Ne 3 mo GpyHKIMAM HECKOJIbKHX ITePeMEHHbIX.
Kparkoe conepxanue pacueTHO-rpaduueckoil paboThI:

OyHKIMK HECKONBKUX NEPEeMEHHBIX. YacTHbIe pou3BOAHbIE. [Ipon3BoaHbIE OT CI0KHBIX QyHKIMHA. [Ipons-
BOJIHAA TI0 HAIMPABIEHHUIO ¥ TPATUEHT. DKCTPEMYM (PYHKIUHU ABYX IT€PEMEHHBIX.

PacuetHo-rpaduueckas padora Ne 4 1o MHTErpaJIbHOMY HCYHCICHHIO.
KpaTkoe comepxanue 1 3Tarnbl pacueTHO-rpaduIecKoil paboThI:

Ilepeuvuii oman:

MCTOJII)I HUHTCTPUPOBAHUA. Brraucnenue HEOIIPEACIICHHBIX HHTETPAJIOB.
Bmopoii sman:

HpI/IJ'IO)KCHI/IH OMPCACIICHHBIX UHTCTPAJIOB. HCCJ’ICZ{OB&HI/IC CXOOUMOCTH HECOOCTBEHHBIX HUHTCTPAJIOB.



PacuerHo-rpadmueckas padora Ne 5 mo psigam.

Kpatkoe coneprxanue u 3Tanbl pacdeTHO-TpaduIecKoi pabOTHI:

Ilepeuouii oman:

HccnenoBanne cXOAMMOCTH YHCIIOBBIX PSIOB.

Bmopoii sman:

HccnenoBanne cXoAMMOCTH CTENICHHBIX PsioB. Paznokenue yHKUNH B CTETIGHHBIE PSBL.

Paznoxxenue B psag Pypre mepruoInvIeckux M HEMEPUOANIECKUX (yHKITHIA.

PacuetHo-rpadgmueckas padora Ne 6 mo nudpepeHIUATBHBIM YPABHEHUSIM.
Kpatkoe conepxanue pacaeTHO-TpaduiecKoilt paboTHI:

Mertoapl peuieHnit TuPepeHInaNbHBIX YPaBHEHUH Pa3InuHOrO THIIA.

B TpeTrheM ceMecTpe

- iBe pacyeTHO-rpaduyecKne padoTsl.

PacuerHo-rpadguyeckass padbora Ne 7 1o Teopru BepoSITHOCTEIA.
Kpatkoe conep:kanue pacueTHO-rpaguaeckoil paboTsl:

Omnpenenenue BEpOSTHOCTEH CIy4allHBIX COOBITHI, 3aKOHOB paclpeeeHHUs AUCKPETHBIX U HETPEPBIBHBIX
CIIy4allHBIX BEJIMYMH U UX YHCIIOBBIX XapaKTEPHUCTHUK.

PacuetHo-rpadgmueckas padora Ne 8 mo MaTeMaTH4YeCKOM CTATHCTHKE.
Kpatkoe conep:kanue pacueTHO-rpaguIeckoil paboTsI:

HOCTpOeHHe BMHHpH‘IeCKOﬁ (1)YHKI_II/II/I pacnpeaciacHud BI:I60pKI/I, MOJIMTOHA U T'UCTOrpaMMbl OTHOCUTCIIb-
HBIX 9aCTOT.

Pacuer cratuctrueckux XaPAKTCPUCTHUK BBI60pKI/I.

[MocTpoeHne TUHAN perpeccuy U OTpeieNieHne BHIOOPOYHOTO KO (UIIMEHTa KOPPEISIHH.

OneHoYHbIE CPeACTBAa TEKYLIEro KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOHTPOJBHBIE BONPOCHI U
3agaHus B (opMe OJAHKOBOTO TECTUPOBAHUS I KOHTPOJISI OCBOEHHs OOYYarOIIMMHCS pa3AeioB IUCIH-
[IUHbL, Ipuem PTP.

OO0pa3ubl TECTOBBIX 3ajaHui, 3agaHuil PI'P, KOHTpOIBHBIX BOMPOCOB M 3aJ[aHHiA JJIsl IPOBEICHUS
TEKYIIEro KOHTPOJIS, IK3aMEHAIIMOHHBIX OMIIETOB IIpuBeAcHBI B [Ipmnoxenun 2.
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6.1. ®oHA OLEHOYHBIX CPEACTB /1JIsl MPOBEIeHUs] MPOMEKYTOUYHON aTTeCTALNH

ob0yvyaouuxcs no AucuuminHe «Bpicmas MmatreMaTuKa»

6.1.1. TlepevyeHb KOMIETECHIMI C YKa3aHHEM 3TANOB UX (POPMUPOBAHHMS B TPOIIECCE OCBOCHUS 00-
pa30BaTEILHOM MTPOrPAMMBI.

B PE3YIbTATC OCBOCHUA JUCHUILIINHBI (pOpMI/Ip}/'IOTCH CJICAYIOIINEC KOMIICTCHIINH

Kon B pe3ysabTaTte ocBOeHHs1 00pa30BaTeIbHOM NPOrpaMMbl 00y4aroIMiics J0JLKeH
00Ja1aTh
KOMIETEeHINU

YK-1 Crioco0eH oCyIIecTBISATh TIOUCK, KPUTHIECKUH aHAIN3 U CHHTE3 HH()OPMAITUH, TIPH-
MEHSATH CUCTEMHBIN oaxod JJisd peii€HUs IMOCTaBJICHHBIX 3a/1a4

YK-2 Crioco0eH ompeIensaTs KPyT 3a/1ad B paMKaX MOCTaBJICHHO 1IeJN U BEIOWPATh ONTH-
MaJIbHBIE CITIOCOOBI UX
peLIeHus], UCXOsl U3 IEUCTBYIOIUX NPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OIpa-
HUYEHUI

B mporecce ocBoeHus 00pa3oBaTeNbHON MPOTPaMMBI JIaHHBIE KOMIIETEHIIMH, B TOM YHCJIE WX OT-
JICJIbHBIC KOMIIOHEHTBI, (DOPMHUPYIOTCS ITO3TAITHO B XOJI€ OCBOCHUS 00YYarOIIMMUCS JTUCIUILUINH (MOJTyJIeH),
MPAKTHK B COOTBETCTBUU C yUEOHBIM ILIAHOM U KaJICHJAPHBIM I'pakoM y4eOHOTO mporecca.

6.1.2. Omnucanue nokasarte/ieil 4 KpUTepHeB OLIEHMBAHUS KOMIIETEHLIMIA,
(opMupyeMBIX M0 UTOTaM OCBOEHMS AUCHUIIMHBI, ONUCAHNE IIKAJI

OIICHUBAHUA

[TokazareneM OIlcHWBaHHUS KOMIIETCHIIMI HAa Pa3IMYHBIX dTanax uX (OPMHPOBAHHS SIBISETCS J0-
CTHXKEHHE 00YYaIONIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYEHUS 1O TUCIUTUINHE.

IToka3aTean

Kpurepun onennBanns

VK-1 - Cnocoben OCYIICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKI/If/i aHaJIn3 U CHHTEC3 I/IH(l)OpMaI_[I/II/I, OPpUMCHSATH CHCTEMHEIN Ioaxonm

IJ1d pEIICHUA IMOCTABJICHHBIX 3aJia4

3HAaTb. MCTOAUKHU

OOyuatomuiics  ze- OOyuatomuics OO0yuaromuiics

OO6yuato-

MOHCTPHPYET TIOJIHOE OT- | JEMOHCTPUPYET  He- | IEMOHCTPHPYET 4YacTH4- | IIUHCS  JEMOH-
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MoMcKa, coopa u
00paboTKHM MH-
(hopmaruu; aKTy-
aJbHBIC HCTOY-
HUKY HHpOpMa-
uu B cepe
npodecCHoHaIhb-
HOM 1eATENbHO-
CTH; OCHOBHBIC
TPUHIIMITBL U Me-
TOJIBI CHCTEMHO-
ro aHaIM3a

CYTCTBHE WJIM HEIOCTaTOY-
HOE COOTBETCTBHE CICIYIO-
WX 3HAHUH: METOJHUKH II0-
ucka, cbopa m 00pabOTKH
uH(OpMALIK; aKTyaJlbHbIC
HCTOYHUKH HWH(OpPMAIMH B
chepe mnpodeccrnoHATEHOM
JICATSIIHOCTH,;  OCHOBHBIC
OPUHLUIE ¥ METOIBl CH-
CTEMHOTO aHaJIN3a

MOJIHOE COOTBETCTBUE
CIEAYIOIIUX 3HAHUM:
METOTUKH TIOUCKa,
cobopa u 0OpabOTKH
uHpopManuK;  aKTy-
QIbHBIE  WCTOYHUKHU
nHpopMaIuu B chepe
npohecCUOHATBHOMN

JeATebHOCTH; OCHOB-
HbIE TIPUHIMIIBI U Me-

TOJBI CHUCTCMHOTO
aHaJIn3a ,}:[OHyCKa}OT-
Cia 3HAYUTCIIBHBIC

OMMOKH, TPOSBISACTCS
HEJJ0CTaTOYHOCTh 3Ha-
HUHU, [0 psAy IMOKasza-
TeJel, OO0yJaroImuics
WCTIBITHIBACT  3HAYH-
TEJbHBIC 3aTPYJHEHUS
Opd  ONEPUPOBAHUH
3HAHWSIMUA TIPU WX TIe-
peHoce Ha HOBBIE CH-
TyaluH.

HOE COOTBETCTBHE Clie-
OYIOUIMX 3HAaHWW: METo-
IUKW TIOMCKa, cbopa u
00paboTku uHpOpMaIHH;
AKTyaJIbHbIC HMCTOYHUKH
nHpopmarun B cdepe
PO ECCUOHATILHON  TesI-
TEJILHOCTH; OCHOBHBIE
NPHHIMIBI W METOJIbI
CHCTEMHOTO aHalIH3a J0-

MMyCKaroTCsA HC3HaA4YH-
TCIIBHBIC OHII/I6KI/I, HEC-
TOYHOCTH, 3aTPyAHCHUA

IIPY aHAIMUTHYECKHUX OIle-
pauusx.

CTpUpPYET MOJ-
HOE COOTBET-
CTBUE CIENYIO-
X 3HAHUM:

METOJIUKU TIOUC-
Ka, cbopa u 00-

paboTKn WH-
dbopmanum; ak-
TyalbHbIE  HC-
TOYHUKH WH-
hopmaruu B
chepe mpodec-
CHOHAJIBHOU
JICATSITLHOCTH;
OCHOBHBIC
TTPHHIHIIEI u
METOJIbI cu-
CTEMHOT0  aHa-
nv3a

cBobogHo one-
pupyeTt npuob-
pe-TeHHbIMM

3HaHUAMM.
yMeTh: IIpuMe- OO6yyaromuiics He yMeeT OOyuaromuiics ne- OO6yuaromuiicst JeMoH- OO6yuaromuiics
HSTh METONKA WY B HEJJOCTaTOYHOU CTe- | MOHCTPUPYET HENOJN- | CTPUPYET YaCTHYHOE CO- | IEMOHCTPUPYET

noucka, coopa u
00paboTKu MH-
hopmanuy;
HaXOJIUTh U OCY-
HIECTBIIATE CH-
CTeMaTH3alHIo,
KPUTUYECKUI
aHaJN3 U CUHTE3
UHQOpMAIHH,
MOJIY4YE€HHOU U3
Pa3HBIX UCTOY-
HUKOB; IIpUMe-
HSTb CUCTEMHBIH
TIOJIXOJT JITISL pe-
HICHUS ITOCTaB-
JICHHBIX 3a]1a4
HaIpaBJICHUS
MOJATOTOBKH

NICHU yMEeeT NPUMEHSTh Me-
TOJTUKH TOKCKa, cOopa u
00paboTku nHpOpMaUH;
HaXOJIUTh U OCYIIECTBIIATH
CHCTEMaTH3aIHI0, KpUTHYe-
CKWIi aHAJIN3 ¥ CHHTE3 UH-
(bopmanum, Noxy4eHHOH H3
Pa3HBIX UCTOYHHUKOB; TIPH-
MEHSITh CHCTEMHBIH TIOX0]]
JUTSL PEIICHUsI TIOCTaBJICH-
HBIX 3a/1a4 HAIPaBJICHUS
MOJITOTOBKH

HOE COOTBETCTBHE
CIEYIOINUX YMEHUMN:
MIPUMEHSATh METOANKHI
moucka, coopa u oopa-
00TKH MH(pOPMAITHH;
HaXOJWTb U OCY-
HIECTBIISATH CUCTEMA-
TH3aINI0, KPUTHYE-
CKHUM aHallu3 U CUHTE3
WHPOPMAITUH, TIOTY-
YEHHOH M3 pa3HBIX
HMCTOYHUKOB; MPUME-
HSATh CHCTEMHBIN TO/I-
XOJI JUTSL PEIIeHUSI 110-
CTaBJICHHBIX 33124
HaNpaBIEHUS ITO/TO-
ToBKHU. JlonmyckaroTcs
3HAYUTENLHBIC OIINO-
KH, IPOSIBJISICTCS He-
JIOCTaTOYHOCTh yMe-

OTBETCTBHUE CIEAYIOLINX
YMEHUU: IPUMEHSTh Me-
TOJUKH TTOHUCKa, cOopa U
00paboTKH HH(POPMALIUH;
HaxXOJUTbh U OCYIECTB-
JSATh CUCTEMATH3ALIMIO,
KPUTUYECKUAN aHAIU3 U
cHHTe3 HH(popManuy,
IIOJIy4YEHHOU U3 pa3HbIX
HACTOYHMKOB; IPUMEHSTh
CUCTEMHBIHN MOAXO0J s
peLIeHus NOCTaBJICHHBIX
3aJ1a4 HaIllpaBJICHU MO-
TOTOBKH

YMeHUs 0CBOEHBI, HO
JIOITyCKAalOTCsI HE3HAYHU-
TeJIbHBIE OLINOKH, He-
TOYHOCTH, 3aTPyIHEHUS
MIpY aHATUTUIECKUX OTIe-
panusx, nepeHoce yme-

MOJTHOE COOT-
BETCTBHE CJie-
JOYIOLIUX yMe-
HUM: IPUMEHSTh
METOANKH TIOUC-
Ka, coopa u 00-
paboTKu uH-
hopmarnuy;
HaXOJIUTh U
OCYIIECTBIISTH
CUCTEMATH3Aa-
IIUI0, KPUTHYE-
CKHI aHallu3 U
cuHTe3 uH(pop-
MaIfi, MoJTy-
YEHHOU U3 pas-
HBIX UCTOYHH-
KOB; IPUMEHSTh
CHUCTEMHBII
HOJXOJ TS pe-

12




HUU, 110 psAy NOKa3a-
TeJei, 00yJaronuiics
WCIBITBIBACT 3HAYH-
TEeJbHBIE 3aTPyIHEHUS
IIPYU OTIEPUPOBAHUHU
YMEHMSIMU TIPU UX TIE-
peHoce Ha HOBBIE CH-
Tyalxu.

HHUI HA HOBEIC, HECTaH-
JApTHBIC CUTYALIUH.

IICHUA II0CTaB-
JICHHBIX 3aJa4
HaIrpaBJICHUA
IMOATrOTOBKH

CB00OOIHO orIe-
pUpyeT nproo-
pPETEHHBIMU
YMEHUSIMH,
MIPUMEHSET UX B
CUTYyaIHUsAX IMO-

BBILLICHHOU

CJIO’KHOCTH.
BJaaeTh: Tpak- | OOyuaromuiics He BianxeeT | OOyuarommiics Brmage- | OOyvaromuiics yactuaHo | OOyJaromuics
TUYECKUMHU WIA B HEIOCTATOYHOM CTe- | €T B HEMOJHOM 00bEeMe | BIaJCeT MPaKTUYCCKUMH | B TIOJHOM 0Obe-
HaBbIKaMH TIIOUC- | [ICHW BJIAACCT IMPAKTUYC- | IPAKTUYCCKUMHU HaBbI- | HABBIKAMU IIOUCKA U aHa- | M€ BJIaaceT
Ka W aHajgu3a M | CKUMHM HaBbIKAMM IIOMCKAa M | KaMH IIOMCKA W aHAIM- | JU3a M CHHTe3a HHGOpP- | IPaKTHUYECKUMHU
cuHTe3a WHOOp- | aHanM3a W cuHTe3a MHGOp- | 32 U cuHTe3a MHGOp- | MAIMK; METOIUKOW CH- | HABBIKAMH  TIO-

Mallih; METOIH-
KOM CHCTEMHOI'O
nojxoja sl pe-
IICHUS  IIOCTaB-
JICHHBIX 3a7a4
HaIpaBJICHUS

IMOATOTOBKH

MallMi, METOJINKOM CHCTEM-
HOTO TIOJXO/a 7Sl PEUICHUS
IIOCTABJICHHBIX 3aga4

HaIlpaBJICHUS IMIOATOTOBKH

Malliy; METOINKOM
CHCTEMHOTO  IOJX0/1a
JUIS pemeHI/m II0CTaB-
JICHHBIX 3aJ]]a4 HaIpaB-
JICHUS IIOATOTOBKH,
JIOTTYCKAIOTCS ~ 3HAYH-
TEIbHbIE OIIMOKH,
MPOSIBIISIETCST HEAOCTa-
TOYHOCTh BIIaJICHHS
HaBbIKAMH 10 pAXyY

Obyua-
IOIIUICS HMCIIBITHIBACT

ToKa3aTeJiei,

3HaYUTEIbHBIC 3a-
TPYAHEHHUS IIpH MIPHU-
MEHEHUH HAaBBIKOB B
HOBBIX CUTYaIIUsX.

CTEMHOIO IIOaXO0Ja ISt
pelIeHusl TOCTaBIICHHBIX
3a/1a4 HaIpaBiICHUS TO0J-
TOTOBKH, HaBBIKH OCBOE-
HBI, HO JIOITyCKAIOTCS He-
3HAYHUTENbHBIE OIIMOKH,
3aTpyaHe-
HUS TIPU aHATTUTUICCKUX

HCTOYHOCTH,

ornepanusx,

YMEHUI Ha HOBBIE, HeE-

CTaHAApPTHBIC CUTYyalluH.

nepeHoce

HCKa W aHalIu3a
M CHUHTE3a WH-
dbopmanuu; Me-
TOJIUKOM cH-
CTEMHOT0 ITOJ-
XoJla JJIs pere-
HHS IIOCTaBJIEH-
HBIX 3aja4
HaTpaBICHUS

ITOJATOTOBKH,

CBOOOMHO TIpH-
MEHSIET  TOJY-
YEeHHbIE HaBBIKH
B CUTYaIUIX
MMOBBIIIIEHHON

CJIOKHOCTH.

VYK-2 CniocoOeH omnpenesiTh Kpyr 3ajad B paMKax IMOCTaBJICHHOMU IEJIM U BBIOMpATh ONTHUMAJIbHBIC CIIOCOOBI UX pellle-

HUYA, UCXOOs U3 HeﬁCTBYIOHlHX IMMPpaBOBbBIX HOPM, UMCHOIINUXCA PECYPCOB U OFpaHI/I‘{CHI/Iﬁ

3HATB: BUABI pe-
CypcoB H oOrpa-
HUYCHUH s

OOyuaromuiicsi 1€MOHCTPH-
pyeT TMOJHOE OTCYTCTBHE

HIn HEJOCTAaTOYHOC COOT-

OO0yyaromuiics ne-

MOHCTPHUPYET  HEIOJI-

HOC COOTBCTCTBHC

OOyuaromuiics

CTpUpYET YacCTHYHOE CO-
OTBETCTBUE CJIEAYIOLIUX

JACMOH-

OO0yyaromuiics
JIEMOHCTPHPYET

IIOJIHOC COOT-
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peuieHus  1po-
(heccHoHATBHBIX
3a]a4; OCHOBHBIC

METOABI OLCHKH

BCTCTBUC CJICAYIOIIUX 3HaA-

HUW: BHIBl pPECypcoB U
OTpaHWYEHUH ISl PEIIeHHS

mpo(heCCHOHANBHBIX 3ajay;

CIEAYIOIIUX 3HAHUM:
BHIIBI  PECYPCOB U
OrpaHUYeHUN sl pe-

mieHuss  1pogeccHo-

3HaHUM: BUIBI PECYPCOB
U OTpaHMYCHUH nJs pe-
meHUusT TMPOQPECCHOHATb-

HBIX 3aagad, OCHOBHBIC

BCTCTBUC

JTYFOTIIIX
HUA: BHUIBI pe-

CcJie-
3Ha-

CypcoB M orpa-

pa3HbIX CIIOCOOOB | OCHOBHBIE METOMABl OLIEHKH | HANBHBIX 3a7ad; OC- | METOAbl OLEHKHM pa3HbIX | HUUCHUH OIS
peuleHust 3afady; | pasHbIX CHOCOOOB PELIeHMS! | HOBHBIE METOJbI OLEH- | CIIOCOOOB pEUICHUs] 3a- | peleHus  Mpo-
JeHcTBymoLIee 3a1a4; ACHUCTBYIOIIEE 3aKO- | KM pasHbIX CIOCOOOB | Jady; AEHUCTBYIOIIEE 3aKO- | (heCCHOHAIBHBIX
3aKOHOJATelNb- HOJATEIbCTBO M IIPABOBBIC | PEIICHHS 3alad; [ei- | HOAAaTeNbCTBO M IpaBoO- | 33Jad;  OCHOB-
CTBO W TPABOBbIC | HOPMBIL, peryaupymolye | CTByIOIIee 3aKOHONA- | BbIe HOPMBI, pEryiIupy- | Hble METO/BI
HOPMBI, peryiu- | npoecCHOHaIbHYI  Jesi- | TeIbCTBO W IPABOBBIC | IOIIME NPO(ECCHOHATIb- | OUCHKH Pa3HBIX
pyroiue npo- | TeIBHOCTh HampasJieHUs | HOPMBI,  PETYJIUPYIO- | HYIO JeSTeIbHOCTh | CIOCOO0B  pe-
(heccroHaIbHYIO | TIOATOTOBKH. mue mnpodecCHOHaNb- | HANPaBICHUs] MOATOTOB- | IIEHHUS  337ad;
JESITeIbHOCTD HYIO JESITENbHOCTD | KH. JeicTByoLIee
HarnpaBJICHUS HampaBJIeHUs  TOATO- 3aKOHOAATEIb-
MOJTrOTOBKHU. TOBKH. JOMYCKAIOTCA ~ HE- | 1o i mpaso-
3HAYUTENIbHBIE  OIINOKH,
BBIE HOPMEI, pe-
JlomycKaroTes HETOYHOCTH, 3aTpyJHe- SE——
3HAUYNUTENBHBIE OIIHO- HUA IPpU aHATUTHYCCKUX
KM, mOposBisercss He- | OTCPallAX. mpogeceuo-
JIOCTaTOYHOCTh  3Ha- HajlbHYIO e~
HUH, 10 psify TMOKa3a- TEJIbHOCTB
TeJel, oO0yJaroImuics HaIpaBICHUS
HUCIIBITHIBACT 3HA4YHn- IMOATOTOBKH.
TEIIbHBIE 3aTPyAHCHUS
Opd  ONEPUPOBAHUH
3HAHMSIMM IIpU UX IIe- cBO0OO/IHO OrIe-
peHoce Ha HOBBIE CH- pHpYeT IprHoG-
Tyatuu. pETEHHBIMU
3HaHUSIMH.
yMeTh: IIPOBO- OO6yyaromuiics He yMeeT OO0yuaromuiics ne- OOyuatromuics JeMoH- OO6yuaromuiics
IUTH QHAJIM3 110- | WIK B HEAOCTATOYHOM CTe- | MOHCTPHUPYET HETOoJI- CTPUPYET YaCTUYHOE CO- | IEMOHCTPHPYET

CTaBJICHHOM Lie-
11, GopMyIupo-
BaTh NpolIeMy,
peleHne KoTo-
poii cBA3aHO C
JOCTHXXCHUEM
LEJIU TIPOEKTa U
3aJa4u, KOTOpbIE
HE00X0aMMO pe-
HIUTH JUIS €€ J10-
CTHXKCHUA, aHa-
JIM3UPOBATH aAJIb-
TEepHATHBHBIC
BapUaHTHI JUIs

IIEHN YMCCT IPOBOAUTH
aHaJIM3 TIOCTABJICHHOM 11EJIH,
hopMyupoBaTh IpodIeMy,
pelieHre KOTOPOi CBS3aHO
C IOCTHKEHHEM LIEJ TIPO-
eKTa ¥ 33/1a41, KOTOpPbIC
HEO0OXO0IMMO PELINTh IS e
JOCTH)KEHHST; aHAITU3UPO-
BaTh aJIbTCPHATUBHBIC Bapu-
QHTBI JUISL JIOCTYDKCHUS
HaMCYCHHBIX PE3YJILTATOB U
BBIOMPATH ONTUMAIBHBIC
CHOCOOBI X PEIIeHHST; UC-
HO0JIE30BAaTh HOPMAaTHBHO-

HOE COOTBETCTBHE
CIEIYIOIINX YMEHHUN:
IIPOBOJUTH aHAJIU3
ITOCTaBJICHHOM IIEJIH,
(bopMynupoBaTh Mpo-
OiieMy, pemieHue Ko-
TOPOH CBSI3aHO C JI0-
CTH)KEHHEM IIETU TPO-
€KTa ¥ 33/1a4H, KOTO-
pble He00X0AUMO pe-
OINTH AJI1 €€ JOCTHUXKE-
HUS; aHAJIM3UPOBATh
anbTepHATHBHBIC Ba-
PHAHTBI TS JOCTHKE-

OTBETCTBHUE CIIEIYIONTHX
YMEHHUI1: MPOBOUTH aHa-
JIW3 TIOCTaBJICHHOM 11€JIH,
(hopMynHpoBaTh MPo-
OyieMy, peleHre KOTopon
CBSI3aHO C JOCTIKEHHEM
IIEJI TIPOSKTA U 3a1a4H,
KOTOpBIE HEOOXOAMMO
PEIIUTD IS €€ TOCTHKE-
HUSI; aHATM3UPOBATh AJTb-
TCPHATUBHBLIC BApUAHTEI
JUTSL IOCTHYKCHUST HAMe-
YCHHBIX PE3yJIbTATOB U
BBIOMPATH ONTHUMAITLHBIE

MIOJTHOE COOT-
BETCTBUE CJIe-
JYIOIIHX YMe-
HUM: IPOBOJUTH
aHaJIN3 TIOCTaB-
JICHHOM 11€JIH,
($hopmMynupoBaTh
npooIemMy, pe-
HIEHUE KOTOPOH
CBSI3aHO C JI0-
CTIDKCHHEM IIe-
JIM TIPOEKTA U
3aJa4u, KOTO-
pbIe HEOOXOaH-

14




JIOCTHXKCHHS
HAMEUYCHHBIX pe-
3yJIbTATOB U BbI-
OupaTh ONTH-
MaJlbHBIE CIIOCO-
OBl HX pEIICHHS;
UCTIOJIb30BaTh
HOPMAaTHUBHO-
NPaBOBYIO IOKY-
MEHTAIUIO B
cepe mpodec-
CUOHAJILHOM Jies-

MPABOBYIO JIOKYMCHTAIIUIO B
chepe podheccnoHATBHON
JIeSITeIIbHOCTH HAIPaBJICHUS
MOJITOTOBKHU

HUSl HAMECUCHHBIX pe-
3yJIbTaTOB M BEIOMPATH
ONTHMAJBHBIE CTIOCO-
OBI UX PEIICHUS; HC-
MOJIF30BaTh HOpPMa-
THUBHO-TIPABOBYIO JI0-
KyMEHTanuio B cepe
podeCCHOHATTEHOM
JISATEIILHOCTH HaTpaB-
JICHUSI TIOATOTOBKH.
Homyckarorcs 3Ha4u-
TEJIbHBIC ONTHOKH,

CHOCOOBI X PEIICHHUS;
UCTIONIB30BaTh HOpMa-
THBHO-TIPABOBYIO JIOKY-
MEHTaIuIo B cepe mpo-
(heccroHaNBHOM Aes-
TEITLHOCTHU HAIPABJICHUSI
MOATOTOBKH.

VYMmenus OCBOCHBI, HO
AOITYCKAarOTCA HE3HAYU-
TCIIBHBIC OHII/I6KI/I, HEC-
TOYHOCTH, 3aTPYAHCHUA
IIpHu aHAJTUTHUICCKUX OIIC-

MO PEIIUTh IS
€€ JOCTIKCHHS;
aHAIN3UPOBATH
abTepHATHB-
HBIC BapHUaHTHI
JUTSL TOCTHYKEHUS
HaME4YeHHBIX
pe3yIbTaTOB U
BBIOUPATH OII-
THMAJIbHBIE CTIO-
coOBI UX pere-
HUSI; UCTIONIB30-

TEIIBHOCTH MIPOSIBIISIETCSI HEJIOCTA- BaTh HOPMATHB-

HaIpaBJICHUS TOYHOCTh YMEHHM, 110 palimlx, TIepeHoce yme- HO-TIPABOBYIO

MOATOTOBKHU psioy moKaszaTenew, HHH Ha HOBBIC, HCCTAH- JIOKyMEHTALUIO
obyuaroruiicst ucnpl- | AAPTHBIC CHTYAIHH. B chepe mpo-
TBIBACT 3HAUYNUTEIIHHBIC (heccuoHabHOU
3aTpyTHEHHS TIPH OTIe- JIeSITEIBHOCTH
PUPOBAaHUM YMEHHUSIMH HaIpaBICHUS
TIPH UX TIEPeHOCEe Ha IMOJTOTOBKH.
HOBBIC CUTYaIUH.

CBoboaHO orIe-
pHUpyeT mpuoo-
peTEeHHBIMHU
YMEHHSIMH,
MIPUMEHSET UX B
CUTYaIHsIX T10-
BBINICHHOH
CIIOKHOCTH.

BJaaeTh: HaBbl- | OOyuaronuiics He Bianxeer | OOyuarommiics Brnage- | OOy4aromuiics yactuaHo | OOy4aromuics

KaMH T[IOCTAHOB- | MJIM B HEJOCTATOYHOW CTe- | €T B HEMOJHOM O00beMe | BiaZeeT HaBbIKAMU II0- | B IOJHOM 00be-
KH LW M 3aJad | MeHd BiIaZceT HaBBIKAMH | HABBIKAMM ITOCTAHOB- | CTAHOBKM IIENIM W 3a4a4 | Me BlIaJieeT
MPOEKTa; METO- | IOCTAHOBKM IIETHM M 3a7ad | KU MW U 3a7ad Mpo- | MPOeKTa; METOJIMKAMH | HaBBIKAMH  TI0-

JUKAMH  OI[EHKH
noTpeOHOCTH B
pecypcax,  Ipo-
JOJDKUTETLHOCTH
u CTOUMOCTH
NPOEKTa; HaBbI-
KaMu paboTel ¢
HOPMAaTUBHO-

MIPaBOBOM  JOKY-
MEHTAaIHEH.

MIPOEKTA; METOUKaMHU
OIICHKH TIOTPEOHOCTH B pe-
cypcax, MpOAOIKUTENBHO-
CTH U CTOMMOCTH TIPOEKTA;
HaBBIKAMU PabOTHI C HOpMa-
THBHO-IIPABOBOW  JOKYMEH-

Taruei.

€KTa, METOAUKAMH
OLIEHKU MOTPEOHOCTH B
pecypcax, TMPOIOIKH-
TEJIBHOCTH U CTOUMO-
CTHU IIPOCKTA, HaBbIKA-
MU paboTel C HOpMa-
Ho-
KyMEHTallueu, JoIyc-

THUBHO-IIPABOBOI

KalTCS 3HAYUTEIHHBIC
OIMMOKH, TPOSBISACTCS
HEJIOCTATOYHOCTh BJIA-

OTICHKHA TOTPEOHOCTH B

pecypcax,
TCJIIBHOCTH W CTOUMOCTHU

MIPOJIOJIKU-

MPOEKTa; HaBBIKAMHU pa-
00TBI C HOPMAaTHUBHO-
MPaBOBOM JOKyMEHTaIH-
el.ClIOCOOHOCTBIO HaBEHI-
KM OCBOEHBI, HO JOIYyC-
Kal0TCSl HE3HAYMTENIbHBIE
OIIIMOKHU, HETOYHOCTH,

3aTpyqHEHHS TIPH aHaH-

CTAaHOBKH IICJIN
U 3a1a4 TPOeK-
Ta, MCTOJUKaMHU
OIICHKH TOTpeO-
HOCTH B pecyp-
cax, MPOIOJIKHU-
TEJILHOCTH "
CTOUMOCTH TIPO-
€KTa; HABBIKAMHU
paboTBl C HOp-
MaTHBHO-
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JCHHUS HaBBIKAMHU TIO
pany
OOyJaromuics WCIBI-
THIBAET 3HAYUTEIILHBIC

IoKa3aTelei,

3aTpyTHEHHS npu
MPUMEHCHUU HAaBBIKOB
B HOBBIX CHUTYaIlHsX.

TUYECKUX orepanusx,
MEepeHOCe YMEHUHA Ha HO-
Bbl€, HECTAHAAPTHBIC CH-

Tyaluu.

IIPaBOBOM JOKY-
MEHTAITHEH,

CBOOOIHO TIpH-
MEHSAET  MONIy-
YEHHBIC HaBBIKU
B CUTYaIMSIX
MOBBIIICHHON

CJIOXKHOCTH.

IITxana oneHUBaHUS PE3YJIHTATOB IPOMEKYTOYHOM aTTECTALMU U €€ OIIMCAHUE:!

®opMa NPOMeKYTOYHOH ATTECTALMHU: 3a4eT.

[MpomexxyTouyHass aTTecTanusl oOydJaromuxcs B (hopMe 3a4eTa IPOBOAUTCS MO pe3yIbTaTaM BBIMOJ-
HEHHS BCEX BUAOB yueOHOW paboThl, MPEIyCMOTPEHHBIX YYEOHBIM IIAHOM 1O JaHHOW TUCIMIUIMHE, TIPH
9TOM YYMTBHIBAIOTCS PE3YNIBTAThl TEKYIIETO KOHTPOJI YCIIEBAEMOCTH B TedeHHEe ceMecTpa. OLleHKa CTENEeHN
JOCTIKEHHS 00yUaroUMUCS IIAaHUPYEMBIX Pe3yIbTaTOB 00y4EHHs MO JUCLUIUIMHE POBOANUTCS Mpenoaa-
BaTeleM, BEAYIIUM 3aHATHS MO AUCUUIUIMHE METOJOM 3KCIepTHON oueHkH. [o mToram mpomexyTouyHOH
aTTeCTallUy M0 TUCLUILINHE BBICTABIIAETCS OLIEHKA «3aUTECHO» HITH «HE 3aU4TCHO».

IIIxaaa one-
HUBaHHSA

Onucanmne

3auTeHo

BeinonHeHb! Bce 00s13aTe/IbHbIE YCI0BUSI MOATOTOBKH CTYAE€HTA K MPOMEKYTOY-
HOH aTTecTanuM, npedycmompentvle npoepammon oucyuniunsi. CTyASHT AEMOH-
CTPUPYET COOTBETCTBHE 3HAHU, YMEHUI, HABBIKOB ITPUBE/CHHBIM B TAOIUIIAX TTOKA-
3aTelsM, OMEPUPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMH, HABBIKAMU, TPUMCHSI-
€T UX B CUTYyaI[UsIX MMOBBIIICHHON CI0XHOCTH. [Ipy 3TOM MOTYT OBITh AOMYIIEHBI HE-
3HAYUTEJbHBIC ONIMOKH, HETOUHOCTH, 3aTPyIHEHUS MPH aHATUTUYCCKUX OIECPaIUsX,
MepeHoce 3HAHUI U YMEHHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

He 3auteno

He BoimonHeHBI 00s13aTeJIbHBbIE YcjioBus NMOATOTOBKH CTYJAC€HTA K IPOMEKYTOY-

HOIl aTTecTaluu, npedycmompentvle npoepammor oucyuniunvt, UJIW Crynenr ne-
MOHCTPHPYET HETOJIHOE COOTBETCTBHE 3HAHWH, YMEHHUU, HaBBHIKOB NMPUBEJACHHBIM B
TabIuIax MOKa3aTessiM, JOITyCKAIOTCsl 3HAUUTENNbHbBIE OIIMOKH, MPOSBISETCS OTCYT-
CTBHE 3HaHW, YMEHHMH, HABBIKOB 110 Psy MOKa3aTeNel, CTyeHT UCHBITHIBAET 3HA-
YUTEIbHBIC 3aTPYJHEHNS NPU ONEPUPOBAHHUN 3HAHUSAMH M YMEHUSMH IPU UX Tepe-
HOCE Ha HOBBIE CUTYaIllH.

dopMa NPOMEKYTOYHOH aTTeCTAMH: IK3aMeH.

[IpomexxyTouHast arrectaiysi o0y4aronuxcs B Gopme dK3aMeHa MPOBOJUTCS IO PE3yJbTaTaM BbI-
MOJTHEHUS BCEX BUJIOB YUE€OHOM padOThI, IPeAyCMOTPEHHBIX YIEOHBIM IIAHOM T10 JAHHOHM TUCUUIUINHE, IPU
9TOM YYHTHIBAIOTCS PE3yJBbTaThl TEKYIIETO KOHTPOJIA YCIEBAEMOCTH B TeUeHHE ceMecTpa. OLieHKa CTENeHn
TOCTH)KEHUS 00YYarOMUMUCS TIAHUPYEMBIX PE3yNbTaTOB O0YUYeHHS O TUCIUILINHE MTPOBOAUTCS MPEToaa-
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BaTCJICM, BCAYIIHUM 3aHATUA MO JUCHUIIIIMHEC METOAOM BKCHepTHOﬁ OIICHKH. Ilo mroram HpOMGH(YTOqHOﬁ
aTTCCTAllU MO JUCHUINIMHE BBICTABIIACTCA OLICHKA «OTJIUYHO», «XOPOIIO0», «YAOBJICTBOPUTCIILHO» NI «HEC-
YAOBJICTBOPUTEIIBHO.

IIIxanxa oueHuBaHus Onucanue

BbinoJsiHeHbl Bee BUBI Y4eOHO#H padoThl, NpeiycMOTPeHHbIe pa-
0oueil mporpamMmmoii. CTyIeHT IE€MOHCTPUPYET COOTBETCTBUE 3Ha-
HUI, YMEHUH, HaBBIKOB IOKa3aTeJsIM, MPHBEACHHBIM B TaOIHIaX,
onepupyeT NpHOOPETEHHBIMM 3HAHWSMHU, YMEHUSIMH, HaBBIKaMHU,
NPUMEHSIET UX B CUTYALMsIX HMOBBIIIEHHON clI0XHOCTHU. [Ipn 3TOM MO-
T'yT OBITH JOMYIIEHBl HE3HAYNTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTpy/-
HEHMS NP MEpeHoce 3HaHUM U YMEHHMH Ha HOBBIEC, HECTaHIAPTHBIC
3a1a4u.

OT1iIuyHO

BeinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS NMOATOTOBKU CTYIEHTa K
NMPOMEKYTOYHONH aTTecTAUMHM, IPEAYCMOTPEHHbIE MPOrPaMMOif

JucHuIIuHbl. CTyIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHHI, yMe-
Xopomio HU{, HaBBIKOB TIOKa3aTelNsiM, TIPUBEICHHBIM B Ta0JUIIAaX, OMEpUpYeT
nproOpEeTEHHBIMY 3HAHWUSAMH, YMEHUSAMH, HaBbIKaMH. B To e Bpems
P OTBETE [OILyCKAeT HECYLIECTBEHHBIE IOIPELIHOCTH, 3aJa4u pe-
[IaeT ¢ HeIoYeTaMu, He BIMSIFOIIUMH Ha OOIINH X0/ peIICHHS.

BrimonHeHs! Bce o0s13aTe/IbHbIE YCJIOBUS MOATOTOBKH CTYAeHTa K
NMPOMEKYTOYHONH AaTTeCTANMHM, IPEAYCMOTPEHHBIE MPOrPaMMOi
JucHUIIuHbL. CTyZIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yMe-
HUI{, HABBIKOB TIOKa3aTelNsiM, TIPUBEJICHHBIM B Ta0JUIIaX, ONEpUpyeT
NpUOOPETEHHBIMU 3HAHUSIMH, YMECHUSIMH, HaBbIKaMH. Ho mokasbiBaet
HETJIyOOKHe 3HaHUs, IPU OTBETE HE AOIMYCKAeT IpyObIX OIIMOOK HIIH
NPOTHBOpPEYMH, ONHAKO B (DOPMYJIMPOBaHHUH OTBETa OTCYTCTBYET
JIOJKHAsE CBSA3b MEX]y aHAJIW30M, apryMEHTallueil U BBIBOJAMH, B
peLIeHNH 3aad4 MOTYT COAepKaTbcs rpyobie ommOku. s momyde-
HUS [IPaBUIIBHOTO OTBETA TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

Y 10BIETBOPUTENBHO

He BeimonHeHb! o00f3aTe/IbHbIE YCJ0BUS NMOATOTOBKH CTYAEHTa K
NPOMEKYTOYHOM aTTecTalluM, IPEIyCMOTPEHHBIE IPOrpaMMOi
quctumiuesl, 1IN cTyaeHT JeMOHCTpUpYET HETOIHOE COOTBETCTBUE
3HAaHUH, YMEHUI, HaBBIKOB MPHUBEJICHHBIM B Ta0JMIAX IMOKa3aTelsiM,
JIOITyCKAIOTCSl 3HAYUTENBHBIC OLIMOKH, MPOSIBIISIETCSI OTCYTCTBHE 3HA-
HUM, YMEHUH, HABBIKOB 110 PSAY IOKA3aTENEH, CTYACHT UCHBITHIBAET
3HAQYUTEIILHBIC 3aTPYAHECHHS IIPU ONEPUPOBAHUU 3HAHUSMU U YMEHU-
SIMM.

HeynosnersopurensHo

®oHABI OLIEHOYHBIX CPEACTB MPeEACTABJIEHBI B IPHJIOKEHHH 2 K padodeil mporpamme.
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7. Y4eOHO0-MeTOANYECKOEe M HMH(POPMAIHOHHOE 00ecneuYeHHe TUCIUTITHHBI

a) OCHOBHAasl JIUTepaTrypa:

1. 3y6kos B.I'., JIsxoBckuit B.A., Mapteinenko A.M., Munocues B.b., [Tymkaps E.A. Kypc matemaru-
KM JUTSl TEXHUYECKUX BBICITUX y4eOHBIX 3aBenenuii. M.: MITUY, 2012.- 400

2. Munocuer B.b., Mapteiaenko A.U., Jlsxoeckuii B.A., 3yokoB B.I'. Kypc Bwicmieli MaTeMaTHKH:
VYuebnoe nmocodue. Yacts 1.M.: MI'1Y, 2007; Hacts 2.M.: MI'1Y, 2007. Yacts 3. M.: MI'1Y, 2011-
400.

3. I'mypman B.E. Teopus BeposTHOCTEH M MareMaTtWieckas cTaTHCTHKA. 12-¢ m3j. crep. M.: IOpaiir,
2013.-54

0) 10MOJTHUTEILHAS JIUTEPaTypa:

1. IMuckynos H. C. AuddepennmansHoe 1 MHTETpaIbHOE HCUUCIESHUS TS BTY30B. B 2-X TOMax.
M.: Unrerpan - IIpecc, 2009. -1996-2005 11545

2. byrpos S.C., Hukonbckuit C.M. Bricmias maTtemarnka: ydaeOHUK U1 By30B B 3-X ToMax. M.: [Ipoda,
2009.-2005 — 716

3. 3ummna O.B., Kupunos A.1., CanpaukoBa T.A. Breicmias matematrka. M. 2008. 2001-2005 118 a.

4. COOpHHUK 3a/1a4 [0 MaTeMaTuKe IJs1 BTY30B. Y4ueOHoe mocobue. B 4-x wacrsx. // [lox pen. A.B. Edu-
MoBa, A.C. Ilocnienosa. M.: Hayka. 2003-2004. — 798>

5. HarerpanpHoe ucuucieHne QyHKIUH OJHON M HECKOJIBKUX TepeMeHHBIX. Teopus mois: MeTojde-
CKHE YKa3aHHs U BapUaHThI pacyeTHo-Tpaduueckux padot // boxynoB M.A., bopoauna C.U., [Tokaze-
eB B.B., Teym b.JI., Tkagenko O.U.. M.: MI'TY «MAMM», 2009. 7 sn.pec. DNEKTpOHHBIN pecypc.
Pexum nocryna http://lib.mami.ru/lib/content/elektronnyy-katalog.

6. Kypc nexmuii mo nmuHeitHON anreOpe W aHAIMTUYECKOH reomerpun: yaeOHoe mocobue. // Kynpssies
Bb.1O., Marsimt B.U., TlokazeeB B.B., Uepkecora [.B.. M.: MI'TY «MAMMW», 2009. 375.

7. Maremarnueckuii ananus. Teopus npezenoB U audQepeHHanbHOe UCYUCICHHE: OCHOBHBIE TTOJIOXKE-
HUS TEOPUH, METOJMYECKNE YKa3aHUs M BapUaHTBl pacueTHO-Tpaduueckux pador // bogynos M.A.,
Boponuna C.U., Koporkosa H.H., Tkauenko O.. M.: MI'TY «MAMMWM», 2009.-25

8. Koran E.A. OObikHOBeHHBIE TU((epeHIINATBLHBIE YPABHEHHS U OMEPAMOHHOE UCUUCIICHHE. Y4eO-
HOE 1oco0ue Mo JUCHMILIMHE «MarteMaTHKay Uil CTYACHTOB BceX crerpanbHocted. M. 2006. 893
3J1.p. DIeKTpoHHbIi pecype. Pesxum pocryna http://lib.mami.ru/lib/content/elektronnyy-katalog.

9. Koran E.A. Yue6Hoe nocobue 1o kypcy «Teopust pyHKIMH KOMIUIEKCHOH ITEPEMEHHON U OTepaliu-
OHHOE MCYHCIICHHE» JUIS CTYJIEHTOB BCEX CIEIUATLHOCTEH M HANPaBICHHSI MOJTOTOBKU JTUTUIOMHUPO-
BaHHBIX CIEIUAIUCTOB U 0aKaIaBpOB OYHOTO M OYHO-3a04HOT0 oTaeieHuid. M. 2011. 385 am.p. Dnek-
TpoHHIi pecype. Pexxum noctyna http://lib.mami.ru/lib/content/elektronnyy-katalog.

10.Koran E.A. DaeMeHTHl TeOpUn BEPOATHOCTEH M MaTeMaTH4eCcKoil CTaTUCTUKU. YueOHoe mocoOue mo
TUCIUIUTIHEe «MaremaTtukay JjIsl CTYACHTOB, 00y4aroluXcs MO CHEeNUAILHOCTH «ABTOMOOHIIE- U
Tpakropoctpoerue. M. 2007. 423

B) IPOrpaMMHoe ofecriedeHre 1 HHTEPHET-PeCypChbl:

[IporpamMMHoOe obecrieueHre He MPeayCMOTPEHO.
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WnTepHeT-pecypchl BKIIOYAIOT YUeOHO-METOANYECKHE MaTEPUAIIbI B JJIEKTPOHHOM BHUJIE, MPEACTaB-
JeHHbIe Ha caiite mospolytech.ru B pasaene: «Kadenpa «Maremarukan»
(http://mospolytech.ru/index.php?id=4486);

BapI/IaHTI)I KOHTpOJ'IBHI)IX 3aILaHPII>'I I10 JUCHUITIINHE HpCI[CT ABJICHBI Ha CaﬁT ax:
http://i-exam.ru, http:// fepo.ru.

Ilone3nsie y‘le6HO-MeTOHI/I‘IeCKI/Ie nu I/IH(I)OpMaL[I/IOHHBIe MaTcpuajbl IPCACTABICHBI Ha cailrax:

http://exponenta.ru,

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

8. MarepuajJbHO-TeXHUYECKOE o0ecnieyeHue TUCIUNTHHbI

MarepuanbHo — TexHU4YecKas 0a3a yHUBepcHTeTa OOeclednBaeT MPOBEIEHHE BCEX BHIOB 3aHSITHH,
MPENYCMOTPEHHBIX y4eOHBIM IUIAHOM M COOTBETCTBYET ACHCTBYIOIIUM CAHUTAPHBIM M MPOTHBOIOXKAPHBIM
MpaBUJiaM U HOPMaM.

Jns mpoBeaeHus y4eOHbIX 3aHATUI UCIOIb3YIOTCS:

- JIEKLMOHHbIE ayJAUTOPUHU U ayIUTOPUH ISl IPOBENEHUS MPAKTUYECKUX 3aHATHH, B TOM YHCIE, OCHAIIEH-
HBIE MYJIbTUMEIUHHBIM 000PYIOBaHUEM ISl POBEACHUS Ay IUTOPHBIX 3aHATHH (IIPOEKTOP, HOYTOYK, MUK-

podoH u T.11.);

= I pa6OTLI CO CliCHUAIN3NPOBAHHBIM MMPOTrPAMMHBIM o0ecIieueHHEeM BO BpEMA MHTCPAKTHUBHBIX IMPAKTHYC-
CKHUX 3aHATHH UMEIOTCS KOMIIBIOTCPHBIC KJIACChbl YHUBCPCUTECTA.

9. MeToau4yecKue peKOMeHIANMHU JJIsl CAMOCTOSATENbHON PadoThI CTY1€HTOB

Pa3nen: 3j1eMeHTHI JTMHEHOW anredpbl

Martpuus! u onpeaeauteau. lIpexae Bcero, CTyIeHT TOKEH MOHITH, YTO MAaTPHIIA — 3TO TabIUIa
guces (MpuueM 3Ta TabauIa MOXKET UMETh OJIMHAKOBOE YHCJIO CTPOK U CTOJIOIOB, @ MOYKET OBITh M MTPSIMO-
YTOJBHOM), @ OTPEAESIIUTENh- 3TO YHCIIO0, 3aMICHIBAEMOE B BUJIE KBaIPATHOM TAOJIHIIBI, TO €CTh ONPEACINTE-
JIX CYIIECTBYIOT TOJIKO Y KBaJPATHBIX MATPHLL.

Crnenyer oOpaTuTh 0c000€ BHIMaHUE Ha ONEPAI[HI0 YMHOKEHUS MPSMOYTOJIBHBIX MATPHIL U TOHSTH,
KaK{M [OJIy4aeTCsl TOPSAI0K MATPHIbl — Mpou3BeaeHuss. OCOOEHHOCTh MATPHIL TAKIKE COCTOUT B TOM, YTO
Npou3Be/IEHHE MaTpHIl He mepectaHoBo4HO, TO ecTh AB # BA .Crneayer o6s3arenbHO yOeIUTHCS B 3TOM,
PEIINB COOTBETCTBYIOIIHE 3a/1a9H.

BaxHbIM siBRseTCS TOHATHE 00paTHOUW MaTpuikl. Hajno 3HaTh ycioBue CyliecTBOBaHHs 0OpaTHO
MaTpPHUILIBI ¥ AITOPUTM ee rocTpoenus. [locne ee BRIYUCIEHHUS 11€1ec000pa3Ho AeNaTh IPOBEPKY MPABIIBHO-

-1
CTH PCUICHUS, BBIIIOJHUB OIICpAllU0 YMHOKCHUSA A"A=E (,Z[OJ'DKHa MOJIYYUTBCA CAUHUYHAs ManI/IL[a)

[Ipu u3ydyeHnn orpenenuTeneii Hag0 Y€TKO YCBOUTH MOHATHS MHUHOPA, areOpandecKoro JTOTOIHE-
HUS, 3HATh MHOTOUKCJICHHBIE CBOMCTBA onpeneauTens. st OCBOGHUS TEXHUKU BEIYUCICHUS ONpeeauTenc
11e1ecoo0pas3Ho, BEIOPAB MPOU3BOIBHBIN OIPEIETUTENb BhIIIE TPETHETO MOPSAKA, PACKPBITH €r0 pa3INdHbI-
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MU CcIIoco0aMH, IPUMEHSISI pa3lIo’KEHUE U TI0 CTPOKaM U 1o croiioriam. OOpaTuTe BHUMaHNUE, KAaKUE CTPOKH
(cTONOIBI) MPENIOYTUTEIBHEE BBIOUPATH JUISl PACKPBITUS OTPEACIUTENS, YTOOBl YIPOCTUTh €0 BBIYUCIIEC-
Hre. OcobeHHO 3(()EKTUBHO BBIUMCICHHUE OINPEACIUTEICH C MOMOIIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHUM,
MPUBOJIAIINX €T0 K TPEYTOJILHOMY BUJTY.

IIpu n3ydeHNn perieHnii CUCTeM JTMHEHHbBIX anredpandecknx ypaBHeHui (CJIAY) obpaTure BHIMA-
HUeE, TIPEXKJIC BCETO, HA TIOHATHE PEIICHUS CUCTEMbBI U YCIIOBUS CYIIIECTBOBAHUS PEIICHUH B 3aBUCUMOCTH OT
COOTHOIICHHS MKy PaHTOM MAaTpPHIIBI, PAHIOM PACIIMPEHHON MAaTPHIIBI CUCTEMBI U YHUCIOM HEU3BECTHBIX
u ypaBHeHu#. OOpaThTe BHUMaHUE Ha yCIOBHs puMeHeHus ¢hopmyn Kpamepa u MeToma oOpaTHOW MaTpu-
1el. BHUMaTenpHO pazbepuTe MpUMEphl PEIICHUs] IPOU3BOIBHBIX CHCTEM JIMHEHHBIX anreOpanvecKkux ypaB-
HeHuit MeToioM ["aycca (BBeeHHE 0a3UCHBIX M CBOOOIHBIX IEPEMEHHBIX).

Pasnes: JiieMeHTBI BeKTOPHO ajaredpbl

[Ipu n3yueHun naHHOW TeMbl OOpaTHTE BHUMAHUE HA JMHEHHbIE ONepaluy HaJl BEKTOPaMHM, Ha TOHSTUS JIHU-
HEWHOW HE3aBHCHMOCTH M JMHEWHOH 3aBHCHMOCTH BEKTOPOB, Ha ()yHIAaMEHTaIbHOE MOHSTHE 0a3uca Bek-
TOPHOT'O IMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3yca), Ha Pa3I0KEHNUE BEKTOpa 10 Oa3ucy.

3HaTh OmIpeeNieHHe, TeOMETPHYECKIE CBOHCTBA CKAIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO IPOU3BE-
JICHUSI BEKTOPOB, GOPMYIBI IJisi MX BBIYHCICHUS B BEKTOPDHOW W B KoopAWHATHOH (opme. OOs3aTeIbHO
3HaTh U YMETh MIPOBEPSATH YCIOBUS OPTOTOHATBHOCTH, KOJJTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMILIEKCHBIE YHCJIA H MHOTO4YJI€HbI

B sToM paszerne, npexe BCero, HaJ0 MOHATh, YTO KOMILIEKCHOE YHCIIO SIBUJIOCH PACHIMPEHHEM I10-
HATHS JACUCTBUTENBHBIX YHCEN, 3HATh OMpeNeNicHHe U TPU (GOPMBI 3aUCH KOMIUICKCHOTO — YHCNa, TeOMET-
PHUECKYI0O UHTEPIIPETAIMI0O KOMITUICKCHOTO YHCNAa M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE MEXTY MHOMKE-
CTBOM KOMIUIEKCHBIX YUCET W MHOXECTBOM TOYEK KOMILICKCHOHN TIOCKOCTH. KOMILIEKCHBIE YHCIa MOYKHO
n300paXaTh ¢ TIOMOIIBIO BEKTOPOB HA KOMIUIEKCHOHM TIOCKOCTH. [103TOMY Omepanuy CI0KEHHs U BhIYUTA-
HUSI KOMIUIEKCHBIX YHCEN MOTYT OBITh CBEJICHBI K OMEPALUSIM CIOXKCHHUS U BBIYMTAHHS COOTBETCTBYIOIIMX
BEKTOPOB.

Hano 3Hate M yMeTh BBINONHATH ONEPALMM YMHOXKEHUS, AEJICHUs, BO3BEICHUS B MOJIOKUTEIBHYIO
CTeleHb KOMIUIEKCHBIX YHMCEll, 3alIMCaHHbIX B TPUTOHOMETpUYecKoil GopMme, n3BneueHns KOpHs N-Oi cre-
IIEHH U3 KOMIUIEKCHOI'O YncIa.

OOpaTuTh BHUMaHUE Ha TO, YTO MHOXECTBO KOMILJICKCHBIX UHMCEN SIBIISAETCS 3aMKHYTHIM, TO €CTh
mobas anreOpandeckasi omeparys HaJ KOMIUIEKCHBIMH YWCIaMH HE BBIBOJUT 3a MPEAENbl 00JIacTH KOM-
IUIEKCHBIX YHUCEIL.

Pa3nen: 3ieMeHTBI MATEMATHYECKOT0 aHAJIU3A

ITpu n3yuennn auddepeHnnanbHOro ucyuciaeHus: QyHKIMN OJHOM IepeMEeHHON oOpaTuTe BHUMA-
HHUE Ha MOHATHE mpejena (GYHKIUU B TOUYKE M METOJBI ero BbluMcieHus. [Ipeaen — o1HO U3 OCHOBHBIX IO-
HSATHA MaTeMaTHYeCKOTro aHanu3a. [Ipu BBIYMCIEHUM MpeesioB (GYHKIIMK HaJo, TPEXIE BCETrO, BBHISICHUTH

0 o w0 y
XapaKkTep HEONpeaeIeHHOCTH 6, —,0-00,00—00,1" |. YroGbl OBJIaJETh TEXHUKON pEIICHUS 3a]1a4 Ha
0

BBIYUCIICHHE TIPEJENIOB, HaJ0 3HATh JIBA 3aMeyvaTeNIbHBIX Mpejena, Tabiauily SKBHBAJCHTHBIX OECKOHEYHO
MaJIbIX, MpaBmiIo JlomuTans, pa3nuyHbIe MIPUEMbI PACKPBITHS HEOIIPEIeICHHOCTEH B 3aBHCHMOCTH OT BHJIA
(YHKIIUH U PEUIUTH IOCTATOYHO OOJIBIIOE KOJIMYECTBO 3a71a4.

[Ipu n3yuennn Tem, NOCBAIICHHBIX TPOU3BOIHON U T depeHnnany GyHKIUN, HAJO0 OCMBICIHTE UX
TeOMETPHUYECKHI CMBICIT, TOHUMATh pa3inyre MeXIy HUMHU (U QepeHnnan - 3To riiaBHas JMHEHHas 4acTh
npupauiends QyHkaun). TBepao 3HaTh (kKak Tabnuiy yMHOXeHuUs1) GopMydibl JudQepeHInpoBaHms OCHOB-
HBIX 3JIEMEHTapHBIX (QYHKUUH u mpaBuia anddepeHIupoBaHus (Bce, KOHEYHO, HO OCOOEHHO MHPaBHIIO
mudGepeHIUpPOBaHUS CIIOKHON (HYYHKITHHN).
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O6patuTe BHIMaHHE TaKke HAa 0OCOOCHHOCTH An(depeHInpoBaHus (PYHKIHN, 3a1aHHBIX B HEIBHON
¢dopme, mapameTpuvecky, Ha IpueM Jorapupmuaeckoro AuddepeHIpoBaHusl.

CrnemyeT 9eTKO 3HaTh M YMETh MIPUMEHSATH AITOPUTM HCCIeT0BaHus (GYHKIMHA U MOCTPOCHUS rpadu-
KOB: OIpeJieNICHNEe TOUYEK pa3phiBa (M UX KiacCU(UKALNIO), aCUMOTOT rpaduka (BepTUKaIbHOMU, HAKIIOHHO,
TOPU30HTAIHHOHN), HEOOXOAUMBIE W JOCTATOYHBIE yCIOBHS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHS JIO-
KaJTbHOTO AKCTPEMyMa, TPOMEXKYTKOB BBHITYKJIIOCTH W BOTHYTOCTH (DYHKITUH U TOYEK Tepernoa.

Paznen: nnpdepennnaibHoe ncuncaeHne GyHKIUH HECKOJBKUX NepeMeHHbIX

[Tpu u3yueHUH AAHHOTO pasjena oOpaTUTe BHUMAHHME HA TO, 4TO (DYHKIIHMS IBYX MEPEMEH-
HBIX UMEET HATJISIIHBIA FeOMETPUIECKUI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM MTPOCTPAHCTBE

Hano ocMBICTUTH MOHATHS YaCTHBIX MPOUM3BOIHBIX U MOJHOTO auddepeHiuana u 0cooeH-
HOCTh UX BBIYMCIICHHUS, OBJIAJICTh TEXHUKOW BBIYUCIICHHS TPOU3BOIHBIX OT CIIOKHON (DYHKIIMHU He-
CKOJIbKUX TepeMeHHbIX. Ciie/lyeT o0paTUTh BHUMAaHUE Ha TO, 4TO JUIs GyHKuuu Z = Z(X,Y) cMme-

0’z 0’z

Xy  yox

[TaHHBIC YAaCTHBIC MMPOU3BOAHLIC BTOPOI'0 MOPAAKA PABHBI MCKIAY co00ii: (TeopeMa

[IBapua), To ecTb NOPAAOK JU(PHEPEeHIIMPOBAHUS HE UMEET 3HAUCHHUS.

Jis GyHKIMK HECKOJNBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (DYHKIIMH B IPOU3BOJIHHOM
HaNpaBJICHUU XapaKTepU3yeTcs MPOU3BOJHOMN 110 HANPABJICHUIO, a HANOOJIbIIAsT CKOPOCTh U3MEHE-
HUS QYHKIUU OyJeT B HANpaBICHWU BEKTOpa rpaaueHTa. Ciemyer oOpaTUTh B 3TOM TeMe BHHMa-
HUE Ha HE0OXOAMMOE U JOCTATOYHOE YCJIOBUS CYLIECTBOBaHMS SKCTpeMyMa (pYHKIUU HECKOIbKUX
IIEPEMEHHBIX.

Pa3nen: HHTEIrpaJibHOC HCYUCIICHUEC

B uHTErpanbHOM HCUYNCICHUH pemaeTcs 3a1avya, oOpaTHOW TOH, KOTopasl paccMaTpHuBaliach B Tu(-
(epeHIranbHOM MCYHCIEHMH HEeOOX0AMMO HaiTh st nanHol dynxkuuu f(X) Takyro ¢pymkumro, npous-

BOJIHAs OT KOTOpo# Oblia ObI paBHA 3a1aHHON. MHTErprpoBanue QyHKINH — JOCTATOYHO CIIOXHBIH paszieln
MaTEMaTHKH, OBJIaJI€Th KOTOPbIM MOXKHO TOJBKO, €CJIM CTYJEHT «BO3bBMET» JOCTATOYHO OOJIBIIOE KOJINYE-
CTBO MHTETPAJIOB PAa3HOr'0 TUIIA.

Hano tBepo 3HaTh TaONUIy HMHTETPajloOB OT OCHOBHBIX 3J€MEHTAPHBIX (PYHKLHUH, OCHOB
HBIE METOJIbl MHTETPUPOBaHUs (3aMeHa TEepeMEHHOH, TMojBeleHne Mmoja 3Hak auddepeHnmana,
WHTETPUPOBAHUE 110 YaCTSM, NPHEMbl BEIYUCICHNUS HWHTETPAlIOB OT PallMOHAJIBHBIX APOOEH, OT
Pa3HOro THUIA TPUTOHOMETPHUUECKUX (QYHKIIHIA).

Hano ocMBICIMTE €IMHCTBO IOJAXO0Ja K MOCTPOCHHIO OINPEACIECHHBIX, KPATHBIX, KPUBOJIMHENHBIX,
IIOBEPXHOCTHBIX UHTETPAJTIOB — IIOCTPOCHUE HEKOTOPOM MHTETPAIbHOU CYMMBI U ITPENEIIbHBIN NEPEXOI.

3HaTh T€OMETPUYECKHIA CMBIC M OCHOBHYIO (DOPMYJIy BBIYHMCICHHS ONPEACICHHBIX HHTETPAJIOB —
¢dopmyny Hetotona — JleliOHuIIa, reoMeTpruieckre W (PU3NIECKUE MPHIIOKEHUS ONMPEACICHHBIX U KPaTHBIX
WHTETPAJIOB, YMETh HAXOUTh ILIOMAAb TNIOCKOW (PUTypHI, JUTHHY KPUBO, 00bEM U IUIOIIAh TOBEPXHOCTH
TeJ BpaIlCHUS.

Paspesn: ynciioBbie M GQyHKIHMOHAIBbHBIC PAIBI

HpI/I HU3YyUCHHUU Z[aHHOfI TEMBbI, IIPCIKAC BCCTO, HAAO OCMBICIIMTL IMOHATUC CYMMBI OECKOHEYHOTO pdaaa
Kak mnpeaciia rnmocjiaeaoBaTeIbHOCTH YaCTHIHBIX CYMM.

Heobxomumo cHavana HaAyYUThCS KIacCH(QUIMPOBATH PSAIBI IO THIIAM: YUCIIOBBIC TIOJIOKUTEIbHBIC,
3HaKolepeMeHHbIe, (PYHKIMOHABHBIE, CTEIICHHbBIC, TPUroHOMeTpudeckue psabl dypbe.  M3yuuth Teope-
TUYECKUE CBEICHUS: TEOPEMBI CPaBHEHHUS, HEOOXOAMMEBIE M JOCTATOYHBIE MPU3HAKH CXOJUMOCTH. 3HATh U
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YMETh NPHMEHSTH JOCTaTOYHBIC MPU3HAKU CXOAWMOCTH MOJOXKHUTENBHBIX PAAOB: mpu3Haku JlamamOepa,
Komm, unterpansusiit npuznak Komm.

Jns 3HaKOUepeyIOMNXCs PAIOB OOpaTUTh BHUMAHHE Ha TIOHATHS aOCOMIOTHON M YCIIOBHOM CXOIH-
MocTH. 3HaTh npu3Hak Jleiibnuna u o6o6mennsie npusHaku Janambepa u Ko,

st cTeneHHBIX pAIOB 3HATH TeopeMy AOens, olpeeneHrne HHTepBaia H paanyca CXOAUMOCTH, 00-
paTUTh BHUMaHHUE HA TO, YTO TPeOYETCS MCCIICOBAHUE MOBEICHUS Psjia B TPAHUYHBIX TOYKAX WHTEpBaa
cxoaumocTy. O0sS3aTeNIbHO 3HATh PA3I0KEHHSI OCHOBHBIX IEMEHTApHBIX (DYHKIUH B psiabl Tetnopa u Mak-
JIOpEHa U yCIIOBHE Pa3IoKUMOCTH (GYHKITNH B psix Teitnopa.

Pasnen: o0bIkHOBeHHBbIe T PepeHInaTbLHbIC YPABHEHHS

Wzydenne nuddepeHnnanpbHbIX ypaBHEHUH MMeEeT BaKHEWIee 3HAUCHUE B MaTeMaTH4e-
CKOM MOAroTOBKE MHXXeHepa. OObACHAETCsS 3TO TeM, YTo JuddepeHIaabHble ypaBHEHUs Mpe-
CTaBISIOT OO0 MaTeMaTHYECKUE MOJICNIN CAMBIX Pa3HOOOpa3HBIX MPOIECCOB U SBICHHM, TaK KaK
UX PELIEHUs MO3BOJAIOT OIMCATh BOJIIOLMIO M3Y4aeMOI0 MPOLECCa, XapaKTep NPOUCXOASAIINX C
MaTepUaIbHOU CUCTEMON U3MEHEHUH B 3aBUCHMOCTH OT II€PBOHAYAJILHOTO COCTOSIHUS CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO MU GepeHMaIbHbIX YPAaBHEHUH COCTOUT B TOM, YTO IPU UX UHTETPH-
pOBaHMM OOBIYHO MOJy4aeTcss OecUMCIEHHOE MHOXKECTBO pelieHui. Ui ypaBHEHUs MEPBOTO MO-
psiiIKa 3TO MHOXKECTBO ONMCBHIBAECTCS OJHOW MPOU3BOJIBHOM MOCTOSHHOM. YUTOOBI BBIIENUTH U3
0ECKOHEYHOT0 MHOXKECTBA PEUICHUH TO, KOTOPOE OMUCHIBAET UMEHHO IAaHHBINA MPOIECC, HEOOXO-
JMMO 3a7aTh JOMOJIHUTEIbHYI0 HH(POPMALIKIO, HAlpUMep, 3HaTh HAayallbHOE COCTOSIHHE Ipoliecca.
Takoe nOMONHUTENBHOE YCIOBUE HAa3bIBACTCS HAdaJIbHBIM YCIOBUEM.

3agaua uHTErpupoBanus AuddepeHInaIbHOro ypaBHEHUs MEPBOrO MOPSIKa COBMECTHO C
HayaJIbHBbIM YCJIOBUEM Ha3bIBACTCA HadaJbHOW 3amadel uiu 3axader Komm.

Jnsa nuddepeHnanbHbIX  ypaBHEHUH NEPBOro MOpsijKa CleAyeT pa3indarh oolee, 4acT-
HO€ U 0c000€ pelleHus, a TakKe OOIIHM, YaCTHBIN U 0COOBIN MHTETrpabI.

[Tpy MHTErpUpOBaHUM ypaBHEHUI NEPBOro NOPSAAKA HAJO MIPEXKAE BCETO ONPEIECIINUTH THII
YpaBHEHHUS, a 3aTe€M YK€ MPUMEHUTh TOT MJIU MHOW MeToJ pemeHus. Hano o6s3aTenbHO OCBOUTH
IIpOLEYpY NPUBEICHNS yPAaBHEHUS NIEPBOr0 NOPSAAKA K YPABHEHUIO C Pa3J€IEHHBIMU IIEPEMEHH bl-
MU, TaK KaK UIMEHHO TaKH€ YPaBHEHHUSI MOKHO HEIIOCPEJCTBEHHO UHTETPUPOBATh.

Jnsa nuddepeHnanbHbIX ypaBHEHUH N — ro nopsaka o0s3aTenbHO 3HaTh TOCTAHOBKY 3a71a-
yu Korm, kpaeBoit 3a7a4n, 3a/1a4i Ha COOCTBEHHBIC 3HAUCHHUSI.

B Teme, nocsieHHOMN JIMHEHHBIM T (depeHInaTbHbIM YPaBHEHUAM N — ro MopsiaKa, Hajo
3HATh TEOPEMBI O CTPYKTYpe OOIIEro peuIeHs] OTHOPOAHBIX M HEOITHOPOAHBIX YPAaBHEHMM, TaK Kak
OHH YKa3bIBAIOT YTk NOCTpOEHUs 0011ero pemeHus. OOpaTuTh BHUMaHUE HA TO, YTO PEIICHUE JIH-
HEHHBIX OJHOPOJHBIX NU(pepeHInaNbHbIX YPaBHEHUN N — IO MOpsiiKa ¢ IOCTOSIHHBIMU KO3 Qu-
[IUEHTaMHU He TpeOyeT UHTETPUPOBAHNUS, @ CBOJUTCA K YHCTO ajredpandeckoil mpobieMe Haxox/e-
HUS KOPHEH COOTBETCTBYIOUIETO XapaKTEepUCTUYECKOro ypaBHeHHs. Haslo 3HaTh BUJ YacCTHBIX pe-
IICHUH JTMHEHHBIX OJHOPOAHBIX TU(EpeHIINATbHBIX YPAaBHEHHI N — ro MopsaKa ¢ HOCTOSHHBIMU
ko3¢ dULIMeHTaMH B 3aBUCUMOCTHU OT BUJIa KOPHEN XapaKTePUCTUYECKOTO ypaBHEHUSI.

Hano 4eTko ysICHUTH aNropuT™M MOCTPOEHUS YACTHBIX PEUICHUM JTUHEWHBIX HEOIHOPOIHBIX
muddepeHIMaTbHBIX YPaBHEHUH METOJOM MoJa00opa (METOJAOM HEONpPEeNIeHHbIX KO3(PQUIeH-
TOB), 0OpaTHB BHUMaHME HA TO, YTO B ATOM CJIy4ae BUJ YAaCTHBIX PELICHUH HEOJHOPOJIHOIO ypaB-
HEHHsI COOTBETCTBYET MO CTPYKTYpE 3aIaHHON ITPaBOM YacTH.

Pa3nen: Teopusi BeposiTHOCTEid

I[J'IH YCHECIIHOI'O OBJIAACHHUA MATCPUAJIOM IAaHHOI'0 pa3aciia HCO6XO,Z[I/IMO, IpexKaAc BCCro, UYCTKO
YCBOUTHb OCHOBHBIC ITOHATHA TCOPHUU BepOfITHOCTefI, OYCHb HIMPOKO HUCIOJIB3yCMbIC B PA3JIMYHBIX MTPUIIOKE-
HUAX:. IIOHATHC cnyqaﬁHoro COOBITHS U €T0 BEPOATHOCTU, CYMMBI U IMTPOU3BEACHUSA CO6BITPH71, TIOHATHA CITY-
YalHOH BEJIWYMHBI U 3aKOHA €¢ pacnpeacjacHus, MaTCMATHYCCKOr0 OXKUAAHUA U OUCIICPCUN cnyqaﬁﬂoﬁ BC-
JIMYUHBI.
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Hano noHsTh, 4TO BEpOSTHOCTD — 3TO YUCIOBAs MEpa CTEMEHU BO3MOKHOCTH TOSIBICHHUS CITydaitHO-
ro COOBITHS. 3HATh KJIIACCUYECKOE, CTATUCTUYCCKOE U TEOMETPUUYCCKOES OIPE/ICIICHUS BEPOSATHOCTH, CBS3b U
pasnuune Mexay HIMU. HecMOTpsi Ha BHEIIHIOIO TIPOCTOTY KJIACCHYECKOW (POPMYIIBI OMPEIEICHUs BEPOsT-
HOCTH city4daiioro coositust A: P(A) =M/ N, HemocpeACTBEHHBIN TOICYET YKCIa N BCEBO3MOKHBIX HCXO-

JIOB UCIIBITAHUS M M - 4yKcia 0J1aronpusTHBIX UCXOA0B TpeOyeT npuMeHeHus popmyn komOuHaTopuku. [lpu
9TOM B KaXKJIOM KOHKPETHOM 3a/iaue HaJ0 MpOaHaIU3UPOBaTh, KAKOW THUIl COEAMHEHUN BO3HUKAET, KOTJa U3
HEKOTOPOT'0 MHOXKECTBA JJIEMEHTOB M3BJIEKACTCA JIPYTOe MOJAMHOMKECTBO (3TO MOTYT OBITh pa3MEIeHHUs, TIe-
PECTaHOBKH WM cOYeTaHus). [Ipy BEIYUCIICHUU BEPOSTHOCTEH CIIOKHBIX COOBITUH HAJ0 YMETh MPEICTaBUTh
WX B BUJIC CYMMbI WIN TPOU3BEACHUS (MJIM CYMMBI TTPOU3BEICHHIA) TIPOCTBIX COOBITUH M MPUMEHHUTH COOT-
BETCTBYIOIIIME OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

Hano 4etko pa3inyarh TUMBI CIIy4alHBIX BEIMYMH — TUCKPETHBIC U HETPEPHIBHBIC U 3HATh OCHOB-
HBbIC 3aKOHBI MX pacrpelereHus (OMHOMUANbHBIN, [TyaccoHa, runepreoMeTpuieckuii, 0cCOOEHHO, HOPMaTb-
HBI 3aKOH PacIpeeIICHNs).

s omucaHus 3aKOHOB PAcHpeneNieHHs HENPEpBIBHBIX CIyYaHHBIX BEJIWYMH NPHUMEHSIOT HHTE-
rpajibH HKLI MpENeNICHNUs] BEPOATHOCTEH CIIydailHON BeNMYMHBI U IUIOTHOCTH BEPOSITHO-
a 10 pacmpenene €pOosITHOCTEH Ccly4aiiHOW Be F(x OTHOCTbH BEPOSITHO

creii f(X). Hamo ycBouts onpeesieHus, BEPOSTHOCTHBIM CMBICI M CBOMCTBA 3THX (YHKIIMH, CBA3b MEKILY
HUMH ¥ pacueTHbIE GOPMYJIBI IS MX OTpPE/IETCHHS.

Hano 3Hath onpenenenue, pacyeTHble (GOPMYJIBI H BEPOSTHOCTHBIH CMBICT OCHOBHBIX YMCIIOBBIX Xa-
PaKTEepUCTUK CIy4YailHON BEIMYMHBI — MAaTEMaTHYECKOTO OXKHUAaHUA (CpEIHETo 3HAYeHUs1) U JUCTIePCHH (Xa-
PaKTEepUCTUKHU pa3dpoca BOZMOKHBIX 3HAYECHUS CIIy4aifHON BEIMUUHBI OTHOCUTEIBHO CPEAHEr0 3HAUCHHUS).

Pa3znen: maTreMaTu4ecKasi CTATHCTHKA

[Tpu n3yueHnn MaTeMaTHIeCKON CTATHCTUKH HAJO MOHSTH, YTO OHA TECHEUIITMM 00pa30M CBs3aHa C
Teopuel BepOsSTHOCTEH,  OOJBIIMHCTBO €€ BRIBOJIOB 0a3UpyeTCs Ha MPEJIEbHBIX TEOpEMaxX TEOPUH BEPOSIT-
HOCTEH.

Bce xapaktepucTHKH, H3ydacMble B Kypce MaTEMaTHYECKOW CTAaTUCTUKH, SBISIOTCA CTaTUCTHYE-
CKMMM aHAJIOTaMU COOTBETCTBYIOLIMX XapaKTEPUCTHUK, PACCMATPUBAEMBIX B TEOPUHU BEPOSTHOCTEH, IMOIY-
YEHHBIMH Ha OCHOBE OIPaHMYEHHOTO YHMCJIA ONBITHBIX AaHHBIX. ClIe0BaTENbHO, €CIH, HAIpUMEpP, MaTeMa-
TUYECKOE O’KHJaHHE M JUCIEPCHUs CIlydallHOW BEIMYMHBI, U3yd4aeMble B TEOPUU BEPOSTHOCTEH, SBIIAIOTCS
XapakTepHBIMHU HECTYyYallHBIMU YHCIIAMH, TO UX CTATUCTUYECKUE aHAJIOTH — BHIOOpOYHAS CPEAHSS M BhIOO-
pouHas (WIM HCTIpaBJIEHHAs) AMCIIEPCHS SBISIIOTCS CIyYalHBIMU BETMYMHAMH, 3aBHCALIMMH OT 00beMa U
TUIa BEIOOPKU M PA3TUYHBIMH [UIS1 Pa3HBIX BEIOOPOK.

Hano o0s3aTensHO 3HaTh U YMETHh BBIYUCIIATH TOUEUYHbIE OLIEHKH HEN3BECTHBIX MapaMeTpoB pacrpe-
JeNICHN CITy4aiiHOH BETMUYMHBI - BBIOOPOYHYIO CPEIHIOI M BEIOOPOUYHYIO (MJIM HCTIPABICHHYIO) TUCIIEPCHUIO,
TaK Kak Jiro0asi craTucTuieckas 00paboTKa CBOAUTCS, MPEXK/IE BCEro, K HAXOXKICHUIO MIMEHHO 3TUX XapakTe-
PHUCTHK.

Crnenyer oOpaTuTh BHUMaHHE Ha TO, YTO 3TH OIEHKH SIBISIOTCS MPUOIMKEHHBIMH, OCOOSHHO IS
BBIOOPOK Majioro o0beMa, U I CYKACHUS O TOYHOCTH U HAJIEKHOCTH 3TUX OICHOK HAJ0 YMETh MIPUMEHSITh
HWHTEPBAJIbHBIE OLIEHKU U 3HATh METOJIUKY MTOCTPOEHUS JJOBEPUTEIbHBIX HHTEPBAJIOB.

Crnenyer Takxke o0OpaTUTh BHUIMAHHE Ha TIOCTAHOBKY M PEIICHUE 3a7aull MPOBEPKHU TPaBIOIOI00MUS
CTaTUCTUYECKUX TUIOTE3 U IPUMEHEHUE KPUTEPUEB COIJIACUS, KOJMYECTBEHHO OIIHCBHIBAIOLINUX CTEIECHb
PACXOXKIAECHUSA MEXKIY TEOPETUUECKUM U SMIIMPUYECKUM PACIPEIAEICHUAMMU.

OTMmeTHM B 3aKJIIOYEHME, YTO YCIIEHIHOE M3yYeHUE NUCHUILIMHBI «BbIcias MaTemMaTHka,
npuodpereHne HeoOXOIUMBIX KOMIIETEHIIMM, YMEHUI U HaBBIKOB BJIAJIEHUs MaTeMaTHYECKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJbIION camocTosTeNnbHOU paboThl. OOpaTuTe BHUMaHHE, YTO
KOJINYECTBO YaCOB, OTBOJMMBIX Ha CAMOCTOATENIbHYIO paO0OTy B COOTBETCTBHM C YUEOHBIM IUIAHOM,
PaBHO WJIM, KaK MPaBUIIO, OOJIbIIE YAaCOB, OTBOJUMBIX HA BCE BUIbI AyAUTOPHBIX 3aHATHH.
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10. MeToguueckue peKOMeHIAMH JJIs1 MPeNnoxaBaTe s

[Ipexne Bcero, cnenyer 0OpaTUTh BHUMAaHKUE CTYAECHTOB HA TO, YTO INPAKTHUECKH BECh M3Yy4aeMbIi
UMM MaTepHal SBIsSETCs A HAX HOBBIM, HE M3YyYaBIIMMCS B IpoOrpaMMe cpeaHeil mkoisl. OQHako OoH He
TpeOyeT Kakoi-mnbo CrenuanbHONW (JOMOIHUTENFHOW) MOATOTOBKY M BIIOJHE MOXET OBITh YCIEIIHO H3Y-
YeH, €CIIM CTYACHTH OyAyT MOCEeIaTh 3aHATHs, CBOEBPEMEHHO BBIIOIHATH JAOMALIHKE 3aJaHUs U I0JIb30-
BaThCsl (TMIpH HEOOXOAUMOCTH) CHCTEMOH IUIAHOBBIX KOHCYJbTALMI B TEUEHHE KKAOTO ceMecTpa. Bomea-
e B Kypc MaTeMaTHKH pa3Aesbl SBISIOTCS KIACCHUECKUMH, B TO e BpeMs OHHM MPaKTHYECKH OpUEHTHUPO-
BaHBI, TAK KaK MMEIOT IIMPOKOE PacIpOCTPaHEHHUE I PEIEeHHs Pa3HOro poja 3aiad BHYTPU CaMOM MmaTe-
MaTHKH U MPUKIAAHBIX 337a4. IX OCBOGHHE MOMOXKET CTYIEHTaM JIOTUYECKU BEPHO, apTyMEHTHPOBAHO U
SICHO CTPOHTH YCTHYIO M IUCBMEHHYIO Peub, YCIIEUTHO MPUMEHITh HAKOIICHHBIC 3HAHUS B IPO(ECCHOHAb-
HOU NEeATENBHOCTH.

HeoOxomumo ¢ caMoro Havamna 3aHsITHH PEKOMEHIOBATH CTYJICHTaM OCHOBHYIO H JIOTIOJIHUTEIbHYIO
JUTEPATYypPY, a B KOHLIE CEMECTPa AaTh CIIMCOK BOIPOCOB AJIS IOATOTOBKU K IK3aMEHY.

Ha nepBoM 3aHSTHU MO TUCHUTUIMHE 0053aTEIHHO MPOMH()OPMHUPOBATH CTYJCHTOB O BHJE U (hopme
IIPOMEKYTOUHOM aTTECTALMU 10 JUCLUIUIMHE, CPOKaxX €€ NMPOBEACHUS, YCIOBUIX JIOIYCKa K IPOMEXKYTOU-
HOH aTTecTalMU, IPUMEHSIEMBIX BUAAX POMEKYTOUHOTO KOHTPOJISL.

CoolOpakeHusl 1 PEKOMEHIALNY, TPUBEACHHBIE B 1. 9 pabodell mporpaMMbl AJIsl CTYACHTOB, JOJIKHBI
OBITh YETKO C(hOPMYIHPOBAHBI U M3JI0KEHBI UIMEHHO MPENOIAaBaTeIeM Ha JICKIMAX, NPAKTUYECKUX 3aHATHIAX
U KOHCYJIbTALIAsX.

N3noxenue TeOpeTHYECKOro MaTepuaina JOHKHO CONMPOBOXKIATHCS MILTIOCTPATUBHBIMU IPUMEPAMHU,
TIIATEJIEHO OTOOPaHHBIMU NPETIoiaBaTeNIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U BBIKJIAAKH IIPH PELLICHUN
3aJlaud He OTBJIEKaJIM OT IJIABHOTO: OCMBICICHHS WA M CYTH NpUMEHSeMBbIX MeTofoB. CleayeTr Bcerjaa
YKa3bIBaTh MPUMEPHI MPAKTUIECKOTO MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHITUSX YPaBHEHUH U POPMYIT.

[MpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHW30BaHBI MPENOJaBaTeieM TakuM 00pa3oM, YTOOBI
OCTaBaJIOCh BpPEMsl Ha MEPUOJIMYECKOE BBHIMONHEHHE CTYIEHTaMH HEOOJBIIOW CaMOCTOSTEIbHON paboThl B
ayIMTOPUH IS TPOBEPKH YCBOSHHS H3JI0KEHHOTO MaTepuara.

[IpenonaBaresb, BeayIUil MPAKTUICCKUE 3aHITUS, JOJDKEH COTJIACOBBIBATh YUEOHO — TEMATHUYSCKUH
TJIaH 3aHATUH C IEKTOPOM, UCTIONB30BATh EANHYIO CHCTEMY 0003HAYCHH.

[MpenonaBarento cieayeT NOOUBATBCS CHCTEMAaTHYECKOW HEMPEPHIBHOW pabOTHI CTYACHTOB B Tede-
HHE ceMecTpa, He0OXOIUMO BBISBIIATH CHIIBHBIX CTYJICHTOB M NPHUBJIEKATh X K HAy4YHOU padoTe, K y4acTUIo
B Pa3HOI0 pojia OJIMMIINA/IAaX U KOHKypCax.

CTyneHT DoJDKEH ONIyIaTh 3aMHTEPECOBAHHOCTH TPEMOAABATENISI B JOCTHKEHUH KOHEYHOTO pe-
3yJIbTaTa: B MPUOOPETEHUH OOYYAFOIIUMUCS TMPOYHBIX 3HAHWH, YMEHHUI W BIIaJICHUS HAKOIUICHHOW WH(pOP-
MaIuen sl pereHus 3a1aq B MpoQeCCHOHATTEHOM NeATeILHOCTH.
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Ilpunoscenue 1

CTpyKTypa u coep:kaHue TUCHUILIUHBI «BbIcuIasi MaTeMaTHKA»

110 HalIpaBJICHUIO NTOATOTOBKHU

20.03.01 «TexnocepHas 6e30MaACHOCTH»

[Tpodwib

«be3oTxoanbie IMPOU3BOJACTBCHHBIC TCXHOJIOTUU»

KBanuduxarms (creneHs) BHITYCKHUKA!

bakanasp

ouHast (opma oOydeHus

Buabi yueOHoli padorsl,
< . Dopmbl
S | x & BKIIOYAN CAMOCTOSTENLHYIO Buabl camocrosiTe1bHON padoThI ATTe-
S | 3 S padoTy CTYIeHTOB, Crynenrtos
Pa3znen = = 3 cTanuu
= S 2 U TPYAOEMKOCTH B Yacax
n/n © | Fd CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
11 BszleHne. Paznen 1. Di1eMeHTHI JIMHEII- 1 1 2 5
HOIl ajre0pbl.
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Martpuiisl u onpenenutenn. Onepanuu Haja
MarpuniaMu. TpaHCOHMpOBaHHAsT MaTpH-
na. OnpenenuTenn, X CBONCTBA U BBIUHC-
JICHUS.

Botoaua 3aoanun_ PI'P Ne 1 no auneiinoii
U_BEeKMOPHOIL_aizedpe u_aHaaumuiuecKou
2eomempui.

12

1.2

OOparHast MaTpuila U AITOPUTM €€ BBIUKC-
nenus. Panr marpunsl. [lpuBenenue mat-
pHUIBI K JMaroHaJbHOMY WJIHM Tparenue-
BUJHOMY BHIy. MatpuyHas ¢opma 3anmucu
CHCTEMBl  JMHEWHBIX  aIreOpandecKux
yYpaBHEHUH.

1.3

Pemenne cucreM JIMHEHHBIX YpaBHEHHU
metonoM Kpamepa, wmeronom oOpaTHOH
Marpuilpl, wmerogom [aycca. Teopema
Kponekepa — Kanemnu. Pemenue mpowus-
BOJIBHBIX CHCTEM JIMHEWHBIX YpPaBHEHUM
MerozoM ['aycca.

1.4

Pasnen 2. DiieMeHTHI BEeKTOPHOI ajreo-
pPbI.

JIunelHple onepanuy HaJ BEKTOPaMH, UX
cBoricTBa. JInHelHas 3aBUCUMOCTD U HE3a-
BHCHMOCTb BEKTOPOB. ba3uc cuctemsr
BEKTOpOB. PaznoskeHue BekTopa mo 6a3u-
cy.

CkansipHO€, BEKTOPHOE M CMEIIAaHHOE TIPO-
W3BEJICHUS BEKTOPOB, X CBOMCTBA.

12

1.5

CKaJBIpHOC, BCKTOPHOC U CMCIIAaHHOC IIPO-
H3BCICHUA BEKTOPOB, UX CBOICTBA.
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1.6

Jlunerinbie mnpoctpanctBa. bazuc. Co0-
CTBEHHbIEC 3HAUEHUS U COOCTBEHHBIE BEK-
TOPbI MATPHIIBL.

CamocrositesibHass padora Ne 1 Ha ce-
MHHape

1.7

Paznen 3. Kpusble BTOPOro mopsiaka.
Onnunc, mapaboina, TurnepOosia, UX CBOM-
CTBa U ypaBHEHUS. 00Illee YpaBHCHHUE KPU-
BOIl BTOporo mopsiaka. [IpuBeneHue ypas-
HEHUs KPUBOW BTOPOTO TOPSAKAa K KaHO-
HUYECKOMY BHILY.

12

1.8

Pa3nea 4. KomniiekcHble 4ncia U1 MHO-
ro4/eHbl.

@opMBI 3alMCH, OIlepaly HaJ KOMILJIEKC-
HbiMU yucnamu. @opmyna Myaspa. Pas-
JIO’)KEHUE MHOTrowieHa Ha MHOuTtenu. Oc-
HOBHasl TeOpeMa anreopsl.

1.9

Pa3nes 5. DieMeHTHI MATEeMaTHYECKOTO
aHaIM3a

YucnoBast mocienoBarenbHOCTh. [Ipenen
YHUCJIOBOW IIOCJIENOBATEIbHOCTH M €r0
cBoiictBa. ®Dynkuwmsa. Ilpenen ¢yHkmM.
OCHOBHBIE TEOPEMBI O Mpeaenax QyHKIHH.
[lepBbIil 1 BTOpPOW 3aMedaTelbHBIE IIpeEae-
JIBI.

Bbiiaua 3apanuii PI'P Ne 2 no marema-
THYECKOMY aHAJH3Y.

18

1.10

CpaBHeHHE OECKOHEUHO MalbIX M 0OecKo-
HEYHO OOJNBIINX BETUYHH. DKBUBAJICHTHBIC
OECKOHEYHO MaJible BeTU4HHbl. PackpbiTie

10
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HeOHpeHCHCHHOCTeﬁ Pa3JIMIHOIr0 TUIIA

111

HenpepbBHOCTh (QYHKIMH B TOYKE M Ha
npoMexyTtke, Touku paspeiBa (yHKIUH,
ux kinaccuduramus. ACUMOTOTHI rpaduka
GyHKIMM, WX KIacCU(pUKALUs, YCIOBUS
CYIIECTBOBAHHUS, METO/IbI HAXO0XKJICHHS.

11

1.12

[IpousBognas pynkiuu. I'eomerpudeckuii
U MEXaHWYECKHA CMBICT TIPOU3BOIHOM.
[IpaBuna nuddepennupoBanus u dopmy-
JBI BBIYUCIICHHUS TPOU3BOJHBIX. Tadmia
MIPOU3BOJIHBIX OCHOBHBIX 3JEMEHTAPHBIX

(GyHKIHH.

12

1.13

Bbrunciienue mpoOM3BOMHBIX OT CIOXHBIX
GyHKIWH, 3aJaHHBIX HESBHO, TapameTpH-
YEeCKU

CamocrosiTesibHas padora Ne 2 Ha ce-
MHHape

13

1.14

Huddepenunan. IlponsBoansie u audde-
peHLManbl BBICIIUX MOpsAkoB. Ilpubnu-
JKEHHBIC BBIUMCIIEHUS C MTOMOIIbI0 qudde-
PEHILIMATIOB.

14

1.15

PackpeiTHe HeoNpeneneHHOCTEN pa3nuy-
Horo tuna. IIpasuno Jlonurais.

15

1.16

®opmyna Tennopa. PasinoxeHuss OCHOB-
HBIX 3JIEMEHTApHBIX (PyHKUMH 110 popmyre
Maknopena. IlpubnukeHHble BBIYUCICHUS
¢ momoIeio Gopmyisl Telmopa.

16

1.17

OcHoBHBIE TeopeMbl U PEpEeHITNATEHOTO
ucyucieHusi. MOHOTOHHOCTh (YHKIUH,
sKcTpeMyMbl HeoOxonumble W J10cTaTOY-

17
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HBIC YCJIIOBUSI MOHOTOHHOCTH, JIOKQJILHOTO
3kcTpemyma. MccnenoBaHue BBITYKIOCTH
rpaduka ¢ynknuu. Touku meperuba rpa-

¢duka pyHKInn.

1.18

OOmiasi cxema HCCIeOBaHUsT (YHKIUH U
nocrpoenus ee rpaduka. CroiicTBa QyHK-
i, HETIPEPhIBHBIX Ha  OTpE3Ke.
HaumGonpiiee u HauMeEHbIIEE 3HAYCHHS
(GYHKIIMU Ha OTPE3KE.

CamocrosiTesibHas padora Ne 3 Ha ce-
MHHAape

18

(Dopma ammecmauuu

19-
21

Bcero yacoB nmo fucuMiiinae
B NIEPBOM ceMecTpe

18

36

54

PI'P

caMm.
pao.

Bropoi cemecTp

2.1

Pa3znesn 5. @®yHKHHMS HECKOJIbKHX Mepe-
MeHHbIX. [Ipenen u HenpepbiBHOCTH. Oc-
HOBHBIE CBOICTBA HENPEPHIBHBIX (QYHKINH.
Yactasie mpousBoaubie. [lomnbiii mudde-
penuuan. IIpousBosaHbIe CIOXKHON (QYyHK-
IIUU HECKOJIbKUX MEPEMEHHBIX

YacTHble TPOU3BOIHBIE U TU(PEpEHIHAIIBI
BbICIINX MOPsAKOB. Teopema IIBapiia.
Boinauya 3aganuii PI'P Ne 3 no ¢pynknm-
SIM_HECKOJIbKHX NlepeMeHHbIX

27

36




2.2

[Tpon3BoHas MO HampaBieHUo. I'pagueHT.
®opmyna Teinopa.

OKcTpeMyM (YHKLIUU HECKOJbKUX Iepe-
MCHHBIX. HeO6XOI[I/IMbIC U OJ0CTaTO4YHBIC
YCIIOBHS SKCTPEMYyMa.

2.3

Pa3nen 6. UnTerpanbHoe ucHuciIeHHe
[TepBooOpasnas. HeompeneneHHbli WHTE-
rpai u ero cBoiicta. Tabnuua uHTErpagoB
OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.
Metoa HemocpeACTBEHHOTO HHTETPUPOBa-
HUSL.

Boiiaua 3apanuii PP Ne 4 no uHTe-
IPAJbLHOMY HCYHUCJICHHIO

2.4

WHTerpupoBanie ¢ MOMOIIBIO 3aMEHBI TIe-
pPEMEHHOMN, MOJBEACHUEM IOJ 3HaK AUd-
¢depeHunana. Meroa HMHTErpUpPOBAHUS IO
yacTsM. MHTerpupoBaHue paryoHaIbHBIX
npoOeil MHTErpupoBaHHE HEKOTOPBIX BH-
JIOB MPPALMOHAIBHBIX U TPUTOHOMETpUYE-
CKHUX (YHKIIHH.

2.5

3anauy, IpUBOJAIIME K IOHSITHIO ONpene-
JICHHOT'O WHTErpana. YCIOBUS HUHTETpUpY-
emoctu. CBOICTBa ONpEAEIEHHOIO WHTE-
rpana. CyilecTBoBaHHE MEPBOOOPA3HOMN
HenpepbiBHON (yHKIun. dopmyna Hero-
ToHa-JleiiOHMIa. 3ameHa mepeMeHHON U
MHTETPUPOBAHUE T10 YaCTSIM B OIpPENEIIECH-
HOM HHTErpaie

2.6

HpI/IJ'IO)KeHI/IH OIMPECACIICHHOI'O0 MHTCrpajia B
TCOMETPUHU W  MCEXAHHUKCE (BBI'—II/ICJ'IGHI/Ie
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IUIOINAACH IUIOCKMX (Uryp, AJUHBI KpH-
BOi, 00beMoB. HecoOCTBEHHBIE HHTETPAIIBI
IIEPBOT0 U BTOPOTrO POAA, X CBOWCTBA.
CamocrosiTeibHass pabora Ne 4 Ha ce-
MHHape

2.7

3ajaun, NOPUBOJAIIME K TMOHSTHUSIM Kpat-
HBIX UHTErpayioB. /[BOWHON U TPOHHON WH-
Terpajibl, UX CBOWCTBA. Bbruucienue aBOM-
HbIX UHTETPAJIOB CBEIEHUEM K ITIOBTOPHBIM.

2.8

KpuBonuHeliHble HWHTErpanbl MEPBOrO U
BTOPOTO pPOJa, MX CBOMCTBA M BbIUKCIIE-
HUSL.

2.9

Pazoen 7. «Hucnoevie u gynkyuonann-
Hble paodvly Yucnosvie padel. Cxooumocms
u cymma psioa. Heobxooumoe ycnosue cxo-
oumocmu. [leticmeusi ¢ padamu. Ceoticmsa
YUCTIOBBIX PA008. 3HAKONONONHCUMENbHbIE
paovl.  Iapmonuyeckuii  pad. Ilpusnaxu
cpasHeHus

Buidaua 3adanun PI'P _Ne 5 no padam

2.10

Hccnedosanue cxooumocmu nonoxicumens-
HbIX psoos: npusnaku Janambepa, Kowwu,
unmezpanvroll npuznax Kowu.

10

27

211

3uaxouepeoyrowuecs psowi. Ilpusnax Jleti-
OHuya. Ab6contomuas u YCI08HASL CXOOU-
Mocmb  3HaKonepemeHuwvix paoos. (00600-
wennvie npuznaku Jlanamoepa u Kowu

11

2.12

Cmenennvle paovl u ux ceoticmea. Teopema
Abena. Humepsan u paouyc cxooumocmu.
Hugpepenyuposanue u unmeepuposanue

12
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cmeneHHbix psaoos. Psowv Teiinopa u Mak-
Jaopena. Yciosue pasiorcumocmu QyHK-
yuu 6 pso Tetinopa. Pasznodicenue Hexomo-
puix ¢ynxyuii 8 psio Teunopa. Ilpumenenue
CMeNneHHbIX pA008 8 NPUOTUNCEHHBIX Bbl-
YUCTICHUSIX.

Camocmosamenvnaa paboma Ne 5 na ce-
MUHape no paoam

2.13

Paznen 8. OObikHOBeHHBbIE U depen-
IHMAJIbHbIE YPABHEHHSA

BBenenne. 3anaun, npuBoasume K aug-
(depeHLnaIbHbIM YPAaBHEHUSIM [IEPBOTO I10-
psinka. OCHOBHBIE TOHATUS OOBIKHOBEHHBIX
Qg depeHnaIbHbBIX YpaBHEHHHA IEPBOTO
nopsiaka. IlocranoBka 3amaun Komm. Teo-
pemMa CyIIeCTBOBAaHUS M €JUHCTBEHHOCTH
pemenus. OOIiee M 4YacTHOE pELICHMS,
o0l 1 yacTHbIM MHTErpassl. ['eomerpu-
YeCKUH CMBICI OOIIEro MHTErpaia ypaBHe-
HUS IEPBOTO MOPSIKa

13

2.14

HNuTerpupoBanue muddepeHInanbHbIX
YpaBHEHUH NEPBOrO MOpsAKa Pa3iIMdyHOTO
Tuna (ypaBHEHHUS C Pa3/IeIEeHHbIMU U Pa3-
JENSIOMUMUACA TIePEMEHHBIMU, OJHOPOJI-
Hble, JluHeiHble  muddepeHaTbHBIE
YpaBHEHHUS TEPBOrO MOpsJIKa, yYpaBHEHUE
bepuymin..

Brigaua 3aganua PI'P Ne 6 mo oOLIKHO-
BEHHbIM M PepeHIHAIBHBIM ypaBHe-
HHSM.

14

18

39




2.15

Huddepennmanbaple  ypaBHEHHUST BBICIINX
nopsiakoB. 3amaua Komm mis muddepen-
[IUATLHOTO YpaBHEHHSI BTOPOTO TOPSIIIKA.
KpaeBass 3amaua. [QuddepeHnmansabie
YpaBHEHHS, JIOIYCKAIOIIee MOHKEHHE T10-
psaKa.

15

2.16

Jlunelinbie ogHOpOAHBIE nU(EpeHITHATD-
Hble ypaBHEHHS N — ro nopsaka. OOmiue
CBOMCTBA pEIICHUN JIMHEHHBIX OIHOPOI-
HBIX AuddepeHnnanbHbIX ypaBHEHHH N —
ro nopsaka. [lonstue ¢yHmameHTaNIbHON
CUCTEMBI PCIICHHIA, €€ IOCTPOCHUE JIs
YpaBHEHUN C MOCTOSHHBIMH KO3 dulireH-
TaMU. XapaKTePUCTHUECKOE YPaBHEHHE.

16

2.17

JluHeliHble HEOIHOPOIHBIE IU(PepeHIIH-
aJbHBIE YpaBHEHHsA N — ro nopsuaka. Teo-
peMa O CTPYKType OOILIEero peleHnus TakKux
ypaBHeHUU. MeToj moadopa 4acTHOTO pe-
HIeHus: (MeTOoJ] HEeoNpeAeIeHHbIX K03(du-
[IUEHTOB) U PA3JIUYHBIX CIIEIUATBHBIX
BUJOB MpaBod yacTh. MeToJ] BapHaluu
MIPOM3BOJILHBIX TIOCTOSTHHBIX ISl ypaBHE-
HUi Broporo nopsaka. Kpaesble 3a1aun.

17

2.18

CucreMbl OOBIKHOBEHHBIX U depeHIu-
aNbHBIX ypaBHEHUN. OCHOBHBIC TMOHSTHS.
Pemienne MMHENHBIX OAHOPOIHBIX U HEOJI-
HOPOJIHBIX CHCTEM OOBIKHOBEHHBIX audde-
PCHIIMATBHBIX YPAaBHEHHH C ITOCTOSHHBIMH
KO3 pHULIHEHTaMU.

CamocrositesibHasi padora Ne 6 Ha ce-

18
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muHape (mo auddepeHHATLHBIM ypaB-
HEHHSIM)

®opma aTTecTAllMU

19-
21

Bcero yacoB o AucuuIInHe
BO BTOPOM ceMecTpe.

36

36

72

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Paznea 11. Teopusi BeposiTHOCTEM
BBenenue. DneMeHTh KOMOMHATOPUKH.
Boinaua 3aganusa PI'P Ne 7 mo Teopuu
BepPOSATHOCTEH

11

30

3.2

OcCHOBHBIE NTOHATHUS TEOPUU BEPOSTHOCTEH.
Crnyuaiinble coObITus, X TUnbl. Kinaccuue-
CKO€ M CTaTUCTHUYECKOE OIpEeJIeIEHUs] Be-
posiTHOCTH, UX cBoiicTBa. HemocpencrBen-
HBI TOJCYET BEPOSITHOCTH Ha OCHOBE
KJIACCUYECKOro ompeneneHus. ['eomerpu-
yecKas BeposTHOCTbh. 3agada broddona.

3.3

Anrebpa coObITHI. 3aBUCUMBIC U HE3aBH-
CUMBI€ COOBITHS. YCIIOBHas BEPOSTHOCTb.
OcCHOBHBIE TEOpEMbl TEOPHUH BEPOATHO-
CTEH.

3.4

dopmyiia MOJHOW BEPOSITHOCTU. DOPMYJIBI
beiieca, bepHynnu, nokanpHas W HUHTE-
rpajibHas Teopemsl Jlamaca.

3.5

CrnyyaliHble BETUYMHBI, UX THUIIBI, TOHSITHE
3aKOHA PacCIpelNeeHUs] CIy4alHON Belu-
ynHbl. OCHOBHBIE 3aKOHBI pacIpeieacHus
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JUCKPETHOHN CITydallHOW BEJIMYMHBI (THIIEP-
reOMEeTpUYECKUi, OMHOMHANBHBIA, pac-
npenenenue [lyaccona).

3.6

UucnoBble XapakTEPUCTHUKU JTUCKPETHBIX
CIy4ailHBIX BeIWYMH. MaremaTrudeckoe
O0XKHMJIAaHWE U JTUCTIEPCHUS CIYYalHBIX BEJIH-
YUH, WX BEPOSTHOCTHBIM CMBICT W CBOW-
CTBa.

3.7

HenpepriBHas ciyyaiiHas BenuuuHa. HH-
TerpagpHas ~ (QYHKIUS  pacrlpeiesCHHUs.
[TnotHOCTE BeposATHOCTEH. Maremaruye-
CKOE€ OXKMJAHME U JUCIEPCUSl HEIpPEphIB-
HOM CIIy4ailHOW BEJINYUHBI.

3.8

OCHOBHBIE 3aKOHBI PACIIPEEICHUST HETpe-
PBIBHBIX CIy4alHBIX BEJTUYHMH (paBHOMEp-
HBIH, OKa3aTeIbHbIN, HOPMAJIbHBIN).
CamocrosiTeibHasi padora Ne 7 Ha ce-
MHHape

3.9

IIpenenbHble TEOPEMBI TEOPUH BEPOSTHO-
creil. HepaBenctBo YeOwimeBa. Teopema
YeOwimea. Teopema bepnymnu. Llen-
TpaJibHas IpeJieJIbHas TEOPEMA.

3.10

Pa3znen 12. MaremaTuyeckasi CTaTUCTH-
ka OcHo8Hble 3a0auu Mamemamuieckou
cmamucmuxu. Bvibopounwiii memoo. [ ene-
Ppanvhas co8oKynHocmu u 6vlbopka. Tunwvi
svibopok. Cmamucmuueckoe pacnpeodeiie-
Hue 6bloopku. [locmpoenue samnupuieckou
@yHKyuu pacnpedeneHus 6bl00PKU, NONU-
20HA U 2UCMOSPAMMbL  OMHOCUMETbHBIX

10

24
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yacmom.
Boiiaua 3aganuss PI'P Ne 8 mo marema-
THYECKON CTATHCTHKE

3.11

Toueunvie oyenku napamempos pacnpeoe-
nenus. Hecmewennvle, s¢hpexmusHule u
cocmosmenbHbvle OYeHKU. Bvibopounas
cpeoHsis. Bvibopounas u ucnpasnennas
oucnepcuu. Ynpowennvle memoosi pacue-
ma cmamucmuyecKux XapaKmepucmux
8b100pKU

11

3.12

Humepsanvnvie oyenxu. Jlosepumenvhulil
UHMepPBan O MAMeMamuyecKo2o 0HCUoa-
HUS NpU U38ECMHOM CpPeOHeM K8aopamu-
4eCKOM OMKJIOHEHUU.

12

3.13

Pacnpeoenenue  Cmuviodenma.  JJosepu-
MenbHblll  UHMepP8al Olsl  GblOOPOYHOU
cpeOHell npu Heu38ecmHoM CpeoHeM K8ao-
pamuyeckom omkaoHenuu. Cnyuai manot
8b100pKU

13

3.14

IIposepxa npasdoonooodbus cmamucmuye-
ckux eunome3. Ilonamus cmamucmuueckou
aunome3svl (NPOCMON U CILONHCHOU), HYNe80U
U KOHKypupyrweu eunomessl, OWUOOK
nepeoco U 8Mopoco pood, YPOBHs 3HAYU-
Mocmu,  CMAmMucCmu4yecko20  Kpumepus,
Kpumuyeckou obnacmu, obiacmu NpuHs-
MUsi 2UNomeswi.

14

Kpumepuii y* ITupcona. Iposepka cunome-
36l 0 HOPMAILHOM 3AKOHE PACnpedeleHUs.

15

3.15

Onemenmuol KOppEIYUOHRO2O U peepecCcu-

16
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OHHO20 aHanuza. Onpedenenue napamem-

P08 NUHEUHOU CPeOHeK8AOPAMUYecKoU pe-

epeccuu MemoooM HAUMEHbWUX KEaopa-

moe.

Onpeoenenue 6b100pPOUHBIX KOIDDuyUeH-

MO8 KOppenayuu u pecpeccuu, Memoouxa

nOCMpoeHus JIUHEUHOU CPeoOHeK8aopamu- +

3.16 P! P P 17 | 2 | 2

yecKoll peepeccuu

CamocrosiTeibHass pa6ora Ne 8 Ha ce-

MHHape

3.18 | Ob30pHOe npakmuueckoe 3anamue 18 2
19-
Dopma ammecmayuu 21

2

Bcero 4yacoB mo AuCHUILUINHE 2 cam

18 | 36 54

B TPETbEM ceMecTpe. PI'P pao
8

Bcero yacoB no AMCUMIVINHE HA TEPBOM

H BTOPOM Kypeax 72 | 108 180 8 cam

PI'P pao
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[Ipunoxxenue 2

MUHHCTEPCTBO HAVYKH U BBICIIEI'O OBPA30BAHMS POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE T'OCYZAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE

YYPEXXJIEHNE BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHWH NOJTUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKMH ITOJINTEX)

HampaBienue noaroToBKu
20.03.01 TEXHOCO®EPHAA BE3OITACHOCTb
[Ipoduns moaroTOBKH
EC3OTXOI{HBIC IMPOU3BOJACTBCHHBIC TCXHOJIOT N

®dopma 00ydeHHS:

OYHas

Kadenpa «MaremaTnka

®OHA OLHEHOYHBLIX CPEACTB
MO JUCHUILIUHE

Brniciiag MmareMaTuka

Cocrag: 1. IlacniopT (poHIA OLIEHOYHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPEICTB:
- 9K3aMeHAIMOHHbIE OMJIEThI
- KoMmmiekTsl 3a1anmii 1Jisi KOHTPOJIBHBIX padoT
- KoMIuieKT BONpocos
- KoMIuiekT 3agannii A1 BLINOJHEHUS
pacuyeTHo-rpaguyecKux padoT
CocraBuTeNH:

noir., k.¢.-m.H. Koran E.A.,

notl., K..-m.H. IlycroBoiito H.H.

Mocksa, 2022 ron
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Tabmnura

1

«BpIciast MaTeMaTHKA»

®I'oC BO 20.03.01 «Texnocdepnass 0e30MaCHOCTB»

[Ipodunes moaroroBku «TexHOChepHas 0€30MACHOCTE

B npornecce ocBoeHMs TaHHOM JTUCHUIIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIETYIONINE
o0menpogeccuoHalIbHbIE KOMIIETEHLUMU:

KOMIIETEHIIUHA IIepeyeHb KOMIIOHEHTOB TexunoJiorust dDopma CreneHu ypoBHeil 0CBOCHUSI KOM-
¢dopMupoBaHMsl | OLEHOYHOI'0 | NMEeTeHLUI
HUHJAEKC | ®OPMYJINPOBKA KOMIIeTeH i cpeacTBa®*
YK-1 Crnioco0eH oCyIIecTB- 3HaTh: METOJMKH IMOHUCKA, cOopa U | jekius, camoctos- | YO Ba3oBblii ypoBeHb
JISITH TIOUCK, KPUTHYIE- 00paboTkn MHQpOpPMAINK; aKTyallb- | TeIbHas paboTa, -BJIaJIe€T HaBbIKAaMH pabOTHI C OCHOB-
CKHUM aHaAJIN3 U CUHTE3 HbI€ MHCTOYHHKHU I/IH(i)OpMaHI/II/I B | CCMHUHAPCKUC 3aHA- KP HBIMHU IIOHATUAMHU U METOIaMHU B paM-
WH(pOpMAIUH, TIPHMe- chepe mpodecCHOHANBHON JNies- | THA PTP Kax TUCHUILIMHBI,
HATh CUCTEMHBIH IIO/I- | TEJILHOCTH; OCHOBHBIE NMPHUHIUIIBI U
XOJ1 JIJIst PELIEHHS T10- METO/Ibl CHCTEMHOI'0 aHAJIN3a. T IloBbILIEHHBIH YPOBEHD
CTABIICHHBIX 3a7a4 -CBOOO/THO BIIaJICET U3YUEHHBIMHU Ma-
YMeTh: NPUMEHSATh METOIUKH T10- 2b TEMaTHYECKUMU METOJIaMH, CIIOCOOCH

ncka, coopa u o0paboTku HHDOP-
MalluM; HaXOAWUTh U OCYILIECTBIAThH
CUCTEMATHU3ALHIO, KPUTHUYECKUN
aHaIM3 U CUHTE3 MH(OpMaInH, 1o-
JIyYEHHON W3 pa3HbIX MCTOYHUKOB;
MIPUMEHSATh CUCTEMHBIN MOAXO JJIS
peuieHus

IMOCTaBJICHHBIX 3aga4

HX TBOPYCCKHU IMPUMECHUTD K 3a/la4aM I10-
BBIIICHHOM CIIOKHOCTH
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HaIrpaBJICHUA IIOATOTOBKH.

Bnapers: npakTHYECKMMH HAaBbI-
KaMM TOMCKa W aHaju3a U CHUHTE3a
WHPOPMALIUN;, METOAMKOH CHUCTEM-
HOTO TOJIXOAa Ui pPELIeHUs! Io-
CTaBJIEHHBIX 3a/ay HaIlpaBJIECHUS
[OJATrOTOBKHU.

YK-2

Crioco0eH omnpeeNaTh
KpYT 33734 B paMKax
IIOCTaBJICHHOW LIENU U
BBIOMPATH ONTUMAITb-
HBIE CITOCOOBI X
peuieHus, UCXoad U3
JEUCTBYIOLIUX MPABO-
BBIX HOPM, HMEIOIIUXCS
pECypCcoB U Oorpanuye-
HUHU

3HAaTh: BHUIBI PECYPCOB M OTpaHU-
YeHW s pemreHus mpodeccro-
HaJIbHBIX 3aJa4d, OCHOBHBIC MCTOIbI
OLICHKH PAa3HBIX CIIOCOOOB peIICHUS
3ama4; JIeHCTByIOIIEe 3aKOHOJA-
TCJILCTBO U IIPABOBBIC HOPMBLI, pEC-
TyJIUpyIOMmue npodeccCHoHaTBHYIO
JEATeNLHOCTh HAIlPaBICHHS MOJT0-
TOBKH.

YMeTb: TpPOBOAUTH aHAIM3 IO-
CTaBJICHHOW 1eNd, (HOpMYIHpOBaTh
mpo0JieMy, pelieHne KOTOPOW CBS-
3aHO C JIOCTHKEHHEM IIeJTH MPOoeKTa
U 3a7a4d, KOTOpble HEOOXOIUMO
pemuTh A €€ NOCTHUXKCHUSA, aHa-
JIM3UPOBATH AJBTCPHATHBHLIC Bapu-
aHTBl NSl JTOCTIDKCHHSI HaMEYeH-
HBIX pPe3yJNbTaTOB M BHIOMpATH OII-
TUMAaJIbHBIE CTIOCOOBI UX PELIECHHUS;
WCIIOJIb30BaTh HOPMAaTHBHO-
MPaBOBYIO TOKYMEHTAITHIO B cdepe

JIEKLUsI, CAMOCTOSI-
TenbpHasg paboTa,
CEeMHHAPCKUE 3aHs-
THUA

YO

KP

PI'P

9b

ba3oBblii ypoBeHb

-BJIaJIeeT HaBbIKAMU PaOOThI C OCHOB-
HBIMH IIOHATUAMHA U MCTOAAaMHU B paM-
Kax JTUCLUIUIMHBI,

IloBbIIEHHBIH YPOBEHD

-CBOOO/IHO BJIa/IeeT U3yYEHHBIMU Ma-
TEMATUYCCKUMHU METOJaMU, criocobeu
HX TBOPYECKH IPUMEHUTD K 3a1a4aM I10-
BBIIIICHHOM CII0KHOCTH
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mpo(hecCHOHATBHON  IeSTENFHOCTH
HarpaBJICHUS TOATOTOBKH.

Baagerb: HaBBHIKAMH IIOCTaHOBKH
LIEJIA U 33/1a4 MPOEKTa; METOJUKa-
MU OIIEHKH TIOTPEOHOCTH B pecyp-
cax, MPOAOJKUTEIBHOCTH U CTOM-
MOCTH TIPOCKTA; HaBBIKAMH PaOOTHI
C HOPMaTUBHO-IIPABOBOW JTOKYMEH-
Taruen.

**- Cokpariernus (opM OIIEHOYHBIX CPEACTB CM. B mpmiiokennu 3 k PIL.
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IlepeueHb OLEHOYHBIX CPEACTB MO AUCHHILINHE

«BbIcHIasi MATEMATHKA »

IIpunoxenue 3

Tabmuma 1

IIpencrasnenue one-

No | Haumenoanwue orie- Kpatkas xapakTepucTuka olieHOYHOTO Cpe/l-
/m | HOYHOTO Cpe/CTBa CTBa HOHHOTO cpedieTna B
" P ®OC
1 Konrponbnas (ca- CpencTBo mMpoBepKkH YMEHUH MPUMEHATh T0- | KoMIekT KoHTpoIb-
MOCTOSITENIbHAS) pa- | JIy4eHHbIC 3HAHUS IS PEIICHHs 3a]1a4 ONpe- | HbIX 3aJlaHHi 110 BapH-
bota JICTICHHOTO TUIIA TI0 TEME WK pa3fieiy aHTaM
(KP)
2 | PacuerHo- CpencTBo mpoBEpKH YMEHHM ONpUMEHSTHh No- | KommuiekT 3aganuil A
rpaduueckas paboTa | JydeHHbIC 3HAHHS 1O 3apaHee ONPEICICHHONW | BBIMOJIHEHHS PACUCTHO-
METOJMKE JIJIsI PElICHUs 3aj7ad WM 3aJaHuil | rpaduueckoil paboTs
(PTP) 10 MOJIYJIFO WJIM TUCUUILIHHE B IIETIOM.
CpencTBo KOHTPOJISI, OpPraHM30BaHHOE KaK
crienualibHass Oecela  IMeJarormyeckoro
YcrHbIi onpoc paboTHUKa ¢ oOOydarolUMCs Ha TEMBbI, Bomnpocsl 1o
3 coOeceloBaHUE, | CBSI3aHHBIE C U3Y4aeMOH JUCIUTUINHOHN, U TeMam/paszzenam
(YO) paccuuTaHHOEe Ha BBISICHEHHE o0ObeMa JHACIATLTHHEI
3HaHUN 00YyYarolerocs Mo OnpeaeseHHO-
My pazeny, TeMe, mpobiaeme U T.11.
Cucrema cTaHAapPTU3UPOBAHHBIX 3a/1aHUM,
4 Tect MO3BOJISIOMIAS aBTOMATHU3UPO- ®OHJT TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUs YPOBHS 3Ha- 3alaHui
HUHN 1 yMEHUI 00y4Jaroerocs.
5 DK3aMeHaIMOHHEIE CpencTtBo TpOBEpKH 3HAHUM, YMEHUW, HABBI- | DK3aMCHAIIMOHHBIC OU-
OuneThI KOB. MOXET BKJIIOYaTh KOMILUICKC TEOpETHYE- | JICTHI.
CKHUX BOIPOCOB, 33/1a4, MPAKTUUCCKHUX 3aaHUI.
(Bb) [llxkana oneHUBaHUSA U

npouenypa
HUSL.

IpUMEHE-

[IpomexyTouHas arrecTa-
s (ITA)

Ox3ameH (D)

3auer (3)

1) yctro (Y)

2) nmucemenHo (I1)
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Hpnioxenue 4

OdopMmieHue u onncaHne OLEHOYHBIX CPEACTB

1. 9K3aMeHaAIIMOHHBIE OUJIEThI

1.1. Hazrauenwue: Vcnoms3yroTes s MpoBeeHUs MpoMexyTouHoi attectanuu ([1A) mo nucruruimae
"BBICIIIas MATEMaTHKA'".

1.2. PermamenT 5k3amMeHa: - BpeMs Ha MOATOTOBKY TE€3HCOB OTBETOB - 10 45 MHUH.
- Crioco0® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. llIkana oueHnBaHus:

"OTAN4YHO'"' - eCM CTYACHT TIIyOOKO M MIPOYHO OCBOWIJI BECh MaTepHal MPOrpaMMBbl OOyUYeHHsI, HCUEPITbIBA-
Iolle, [I0CIEJ0BaTENbHO, IPAMOTHO U JIOTHYECKU CTPOMHO €ro U3/araeT, He 3aTpyAHSAETCs C OTBETOM IIpU
W3MEHEHUH 3a/laHusl, CBOOOJHO CIpaBIsieTCs ¢ 3aJadaMy M NMPAKTHUYECKUMH 3aJaHUSIMHU, PaBHIBHO 000C-
HOBBIBACT IMMPUHATHIC PCIICHUS.

"Xopoumo'"- ecnu CTyAEHT TBEPAO 3HAET MPOTPAMMHBIA MaTepuajl, IPaMOTHO U IO CYLIECTBY €ro U3jiaraer,
HE J0MMYCKAacT CYHICCTBCHHBLIX HETOYHOCTEH B OTBETC Ha BOIIPOC, BJIaACCT HCO6XOI[I/IMI)IMI/I YMCHHUAMHU U
HaBBIKaMU TIPH BHIIIOJTHEHUH NMPAKTUYECKUX 3aJaHUH.

""Y10B1€TBOPUTEJIBHO'" - €CITU CTYJIEHT OCBOWJI TOJIBKO OCHOBHOW MaTepHaj MporpaMMBbl, HO HE 3HAeT OT-
JeNbHBIX TEM, JOIYCKaeT HETOUYHOCTH, HeIOCTAaTOUYHO MpPaBUIIbHBIE (YOPMYIMPOBKU, HAPYILACT MOCIEI0Ba-
TCJIBHOCTb M3JIOKCHUA IMPOrpaMMHOI0O MaT€puajla U UCIHBITBIBACT 3aTPYAHCHUSA B BBIIIOJIHCHUU IPAaKTUYC-
CKHUX 3aJaHuil.

"HeyaoB1eTBOPUTEJBLHO'" - €ClIU CTYACHT HE 3HAeT 3HAUYMUTENBbHON YacTH MPOTPaMMHOTO MaTepHana, J10-
MyCKaeT cepbE3HBIE OLIMOKH, ¢ OOJBIINMU 3aTPYAHEHUSAMH BBIIOIHSAET IPAKTUIECKUE 3a1aHHS.

Kaxoe 3aganue 3K3aMeHAIMOHHOTO OHJIeTa OlleHUBAeTCs OTebHO. OOIIei OLICHKOI SBIIsSETCS Cpe/l-
Hee 3HaYCHHUE, OKPYTIIEHHOE JI0 [EJIOTO 3HAUYCHHSL.

KoMIekTsl 3k3aMeHAIIMOHHBIX OUIIETOB BKIIFOYAET I10 KaXKaoMy pasneny 25-30 OuiieToB (XpaHsTcs B
LEHTPEe MaTeMaTHYECKOT0 00pa3oBaHus).

®opMa NPOMeKYTOUHOM ATTECTALMHU: 3a4eT.

IIxaga oueHuBaHusA:

3auTeHo - dbIMONHEHBI Bce 00s13aTe/IbHbIE YCJIOBHS MOJATOTOBKH CTYJAEHTA K MPOMEKYTOYHON aTTecTa-
MU, npedycmompentuvle npocpammois oucyuniunvl. CTYASHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUMU, yMe-
HUH, HABBIKOB NPUBEJICHHBIM B TaOJHIIAX TOKa3aTessiM, ONepUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMECHHS-
MU, HaBbIKAMH, TIPUMEHSIET X B CHTYaI[UsIX MOBBIIICHHOW CIOXHOCTH. [IpH 3TOM MOTYT OBITH JOIMYIIEHBI
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HC3HAYUTCIIBHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IMPU aHAJIUTUUCCKUX OICpanuiax, repeHoOCce 3HAHUU U
yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYAllUU.

He 3aureno - He BEIOIHEHBI 00sI3aTeIbHBIE YcioBUSA MOATOTOBKHU CTYJACHTA K l'lpOMe)KyTO‘IHOﬁ aTTe-

CTAIUH, NpedyCMOmperHble npoepammon oucyuniurvl, UJIWM CTyIeHT TEMOHCTPUPYET HEMOJIHOE COOTBET-
CTBUC 3HAHWI, YMCHUW, HABBIKOB MPHUBEJACHHBIM B Ta0JIMIAX ITOKA3aTEsIM, JTOMYCKAIOTCS 3HAYUTEIbHBIC
OIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHWIA, YMEHUH, HABBIKOB IO PSAY MOKa3aTelei, CTYACHT UCIBITHIBAET
3HAUUTEIBHBIC 3aTPYJHEHUS MIPU ONICPUPOBAHUYU 3HAHUSIMU U YMEHUSIMU MIPH UX TIEPEHOCE HA HOBLIC CUTYa-
017078

TunoBbie BApHaHTHI OMJI€TOB NPHJIATAIOTCS.

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHM S POCCUNICKOM ®EJIEPALTN

OENEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICILIEI'O OBPA3OBAHU A

«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKHI1 MOJIUTEX)

@akynbTeT 6a30BBIX KOMIICTEHIINH, kagenpa «MaTemMaTHKa»
JuctmmumHa  «Bpicimas MaTeMaTHKa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET
1. Omnpenenutenu u UX CBONCTBA.
2. YwucrnoBast HOCIIEI0BATEIBHOCTD U €€ Tpeed.

1 2 -1 2
3. Pemmrte marpuuHoe ypaBHeHHe XB=A, ecnn A:(Z J, B=( 0 J-

4. Haiftu yron Mexy BekTopamu a = (1,-2,-2) u b= (2,0,1).
2t?

5.  Haiiti npou3BoHyI0 QYHKIMH, 32/IaHHOM MapaMETPUUECKH X = e y= ek
+ +

o . AX+5+2x
6. Haiitu npenen GpyHkmm lim ———.
x—>-1  X+1

7. Haiigute okcTpeMyMBl GyHKIEE Y = X* —2x°.

YrepxkaeHno Ha 3aceqanuu [IMO « 20 » nexkabpst 2016 r., npotokosn Ne 5

W.o0. 3aBeIyIOIIEro eHTPOM I'.C. Kykosa / /

MUHHCTEPCTBO HAVKH U BBICIIIEI'O OBPA30OBAHMS POCCUCKOM ®EIEPALINA
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OENEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHMHI MOJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKMHI1 OJIUTEX)

®dakyapTeT 0a30BBIX KOMIICTCHITHIA, kadeapa «MaremaTukay
Jucrummnaa  «Beicmas MaTeMaTukay
Kypc 1, cemectp 1

akr w0 DdE

7.

3K3AMEHAIIMOHHBIN BUJIET Ne 4
Jlunetinas koMOUHaIMs BeKTOpoB. basuc. KoopauHatel BekTOpa.
Huddepentmpyemocts, muddepeHnnan, TeoMeTpuIeckuil CMbICT quddepeHuana.
X +2%X, =-1
2% —3x, =12°
[Toxazats, uto BekTopel M =(1,-1,2), n=(2,0,3), p=(-2,-11) oOpasyroT O6a3uc B IPOCTPAHCTBE.

Pemmnte cuctemMy MeTooM 00paTHON MaTpHIIBI {

IIpsimas |, mpoxoaut dyepes Touky A(4;5) nmapamiensHo BekTopy ( = (13). IIpsamas |, mpoxoaut depes

TOuKy B(6;4) mepneHIuKyIsIpHO BeKTOpy N =(—2,3). HaiiTu Touky nepecedeHus OpsaMbIX.
2n-1 2n
-2

. Brruucnuts npegen nocienoBaTeabHOCTH  lim

Neso0 22n+1+52n+2 '

Haifute skeTpeMyM QyHKIHE Y = /X ++/6—X.

YTepxkaeno Ha 3aceqannu [IMO « 20 » nexabps 2016 ., mpotokox Ne 5

W.o. 3aBenyromiero eHTpoM I'.C. Kyxosa / /

MunuctepcTBo 00pazoBanus U Hayku PD
MocCKOBCKHM MOJMTEXHUYECKU YHUBEPCUTET

HNucTUTYT 6a30BBIX KOMITETEHIIUHT

[{enTp MaTeMaTH4eCKOro
o0Opa3oBaHus
Hucuunnuna «MaremaTuka»
Jns cTyieHToB 2 - T0 cemecTpa

IK3aMeHALMOHHBIN OnJier No 1

HepB006pa3Ha;1, HeOHpCZLCJ’ICHHHﬁ HUHTCTpall. Ta6m/1ua OCHOBHBIX UHTCI'PAJIOB.

dx
+4/5-x

BBI‘II/ICJ'II/ITL HGOHpeL[eHCHHBIﬁ I/IHTeraJ'I I 4\/
5-Xx

7.6
BrrunicnuTs onpeneneHHblii HHTErpa I 3sin ? x cos xdx.
0

YKamee, KaKoW M3 HECOOCTBEHHBIX HUHTCT'PAJIOB ABJIACTCA CXOOAIIUMCA
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T\/;dx, Tx‘sdx, _T\/Fdx .
1 1 1

5. Haiitu yacTHbBIC MPOM3BOJHBIE BTOPOTO MOpAAKa PYHKIMU Z = COS(X3 — 2xy) , yOeuThCsI, UTO

" "
=Z

Z, "

3aB. HEHTPOM MAaTEMATUUYCCKOTI'O O6p330BaHI/I$I

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHM S POCCUNICKOM ®EJIEPALTN

®EJIEPAJIBHOE IT'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIIEI'O OBPA3ZOBAHUS
«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKHI1 MOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, kaenpa «Maremaruka»
Hucuunnmua  «Marematukay
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. OcHOBHBIE TOHATHS TEOPUHN OOBIKHOBEHHBIX AU(depeHINANbHBIX YPaBHEHUN TIEPBOTO MOPSIKA.
2. KommiekcHbie ynucna. Onpenenenue, popMbl 3alTUCH U ACHUCTBUS HAJl HUMHU.

3. PemwuTs ypasuenue: y' —2y” +y =2x.

YTepxkaeno Ha 3aceqannu [IMO « 20 » nekabps 2016 ., mpoTokon Ne 5

N.o. 3aBeayromiero LeHTpoM I'.C. XKykosa / /

MUHHUCTEPCTBO HAVYKHU U BBICILEI'O OEPA30OBAHMS POCCUMCKOM ®EIEPALIINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUYPEXJIEHUE
BBICILEI'O OBPA3OBAHUA
«MOCKOBCKHMI NOJJUTEXHUYECKHW YHUBEPCUTET»

(MOCKOBCKMHI1 TOJTUTEX)
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@dakynbTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaremaTHKa»
Hucuunnuna «MaTtemaTuka
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BIWIET Ne 10

1. JluneiiHble ogHOpPOAHBIE MU(QepeHIHaIbHbIe YpaBHEHU N-T0o mopsaka. OOmme cBoiicTBa pe-
menuid. [lonstre GyHIaMEHTATBHON CHCTEMBI PEIICHUN JIMHEWHBIX OJHOPOIHBIX AuddepeH-
LUAIbHBIX YPAaBHEHUH N — ro nopsjaka.

2. VI3BnedeHue KOpHS N — Oif CTENEHHU U3 KOMILIEKCHOTO YUCIa.

3. Pemmts 3amauy Komm: y' =2xe*+y, y(0)=0.

YTepxkaeno Ha 3aceqanuu [IMO « 20 » nekabps 2016 r., npotokosn Ne 5

W.o. 3aBeayromiero eHTpoM I'.C. Kyxosa / /

MUHUCTEPCTBO HAYKM U BBICIIEI'O OBPA30OBAHMS POCCUICKOM ®EJEPALIMNA

OEJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BBICIIEI'O OBPA3OBAHU A
«MOCKOBCKHH MOJUTEXHUUYECKUU YHUBEPCUTET»

(MOCKOBCKHM ITOJIUTEX)

®dakynbTeT 6a30BbIX KOMIETEHITHH, kaeapa «MaremaTukay
Hucuunnuna «Bpiciias MmaTeMaTuka
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Knnaccuueckoe 1 CTaTUCTHYECKOE ONpeIeJICHUs] BEPOSITHOCTU TOSIBICHUS CIIy4aifHOrO COOBITHS, CBSA3b U
pasnuune MeXIy HUMH.

2. [locTpoeHune KOBEpUTEIBHOTO HHTEPBAIA I MAaTEMAaTHYECKOTO OKUIAHHS IPH U3BECTHOM CPEIHEKBAI-
paTHYECKOM OTKJIOHEHHH.

3. B maptun 10% HecrannaptHeix netaneil. Haygauy orobpansl 3 neramu. CocTaBUTh 3aKOH pacrpenesie-
HUS yKclia CTaHJapTHBIX AeTalleil cpeu OTOOpPaHHBIX.

4. JInst cTaTUCTHYECKOTO pacrpeieseHus BEIOOPKH
X 2 5 8 10

HalTH BEIOOPOYHYIO CPEIHIOI M HCIpaBlieHHyro aucrepcns D .

Yrepxkaeno Ha 3aceqananu [IMO « 20 » nekabps 2016 r., mpotokon Ne 5

W.o0. 3aBeyIoNIero neHTpoM I'.C. Kykosa / /
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MUHHUCTEPCTBO HAVKHU U BBICILEI'O OEPA30OBAHMS POCCUMCKOM ®EJEPALINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXIEHUE
BBICILEI'O OBPA3OBAHUA
«MOCKOBCKHH MOJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKMHI1 TOJTUTEX)

®DakynpTeT 0a30BBIX KOMITETEHITHIA, Kadeapa «MareMaTHKay
Hucuumnna  «Bpiciias MmaTeMaThka
Kypc 2, cemectp 3

3K3AMEHAILIAOHHBIA BUJIET Ne 17

I'unepreomeTpruyeckuii 3aK0H pacipeneIeHus CIIy4aiHON BEITUYMHbI

. Jluneiinas cpegHekBanpaTuueckas perpeccusi. OTbICKaHUE JTUHEHHON perpeccu METOJOM HaUMEHBIIUX
KBa/IpaToB.

3. Haiiti BeposITHOCTh pabOTHI AIIEKTPUYECKOH IeTH, N300paKEHHON Ha PHUC., €CTH BEPOSATHOCTH PabOTHI

Ka)KJI0r0 U3 HE3aBUCUMO PabOTAOIIUX JIEMEHTOB Lienu pasHa pP=0.9.

N

4’ L
4. Jleranb, N3roTOBJICHHAs] aBTOMAaTOM, CUUTAETCA T'OJTHOM, €CIIM OTKJIOHEHHE €€ KOHTPOJIUPYEMOI'0 pa3Me-
pa OT MPOEKTHOro He mpeBbimaeT 2 MM. CiydaifHble OTKJIOHEHHS KOHTPOJIMPYEMOTO pa3Mepa OT Ipo-

€KTHOI'O INIOAYUHEHBI HOPMAJIBHOMY 3aKOHY CO CPE€AHUM KBaAPATUYECCKUM OTKIOHCHHUEM O = 1mM u Ma-
TEMaTUYECKUM OXUJIaHUEM A = 0. CKOJIBKO MMPOLCHTOB HETOAHBIX L[eTaneﬁ HM3roTaBIIMBACT aBTOMAT?

YTepxkaeno Ha 3aceqanuu [IMO « 20 » nekadps 2016 r., npotokosn Ne 5

W.o. 3aBenyromiero eHTpoM I'.C. Kyxosa / /

KoMmiekTsl TecTOBBIX 3aJaHNH U KOHTPOJbHBbIX padot (T, KP)

110 JUCIHHUIITIMHE BrIcmas MmaTreMaTHKa

(Ha"MeHOBaH"C ZIPICLH/IIU]MHLI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHnst MATPUIHOTO MHOTOWIeHa F (A)
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-1 0
f(x):—x3+2x2—x+3,A:( ! J
3 2

-2 0 8 1 5

2. HaiiTi panr MaTpHUIbl IPUBEIEHUEM K CTYIIEHYATOMY BHT
p p p y y y _8 5 6 -3 -13

1 -3 18 5 17

1 2 1
3. Beluucnuth onpenenuTeNb NPUBEICHUEM K CTYIICHUaTOMY BUTY 3 -5 3
2 7 -

4. Haiitnn matpuiry, oOpaTHyto naHHoO# (a). PemuTs MaTpuuHOe ypaBHEHHE (0)
1 2 1

1 -2 2 3 5
@ 2_75 _31 (6)(—3 4JDX=[3 1 oj

5. Pemuth cucremy ypaBHEHHH. YKa3aTh 00IIee U OJTHO YaCTHOE pelIeHue (a).

Pemuth cuctemy ¢ moMolibp0 00paTHOM MaTpUIlsl U 110 hopmyiam Kpamepa (0)

4x, +9X, —=5%, —8x, =5 X +2X, +%X; =5
(@) 43X +7X, —2X, —4X, =4 (0) 13X, —5X, +3%X; =—7
2X, +5X, +X; +3X, =3 2X +TX, — %, =13
1. Pacnincats pasnoskeHue BeKTOpa ;( 10 BEKTOpaM B, a,F
x={5-12,1}, p={1-30}, q={1-11}, r={0,-12}

2. KonnuHeapHsI 11 BEKTOPHI B u a?
a={2,0,1}, b={-231, p=2a+2b, g=3a-2b

3. BBIUMCIIUTS TUIONIA/1b IapaIeNorpamMma, TOCTPOEHHOTO Ha BekTopax @ M D & — yronm mexy BekTopa-

MI/IBI/Ia
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1. Yuciopas IOCICA0BAaTCIIbHOCTD. Hpeﬂen YHCIOBOH IOoCJICA0OBATCIIBHOCTH. BeckoHeuHo Mamkie U O€CKO-

HEYHO OOJIBIINE ITOCIIEN0BATEIbHOCTH. Yucio €.

2. t X2
Haiitu npoussoanyto QyHkimu Y = —
7" +5

3. JlaHbl BEKTOPHI & = (2; 3) , b= (L‘ —3) ,C= (—l; 3) . Ilpx KakOM 3HaYEHHH (X BEKTOPHI

p=a+ ab, § =8+ 2C xommnHeapHsL.

1. Haiitu paccrosiane ot Touku M, 1o mmockoctn (MleMs):
M, (-9;10;2), M,(0;7;-4), M,(4;8;-1), M,(-2;1,3)

X+y+z-2=0
X-y—-3z+6=0

2. Beinucath KAHOHUYECKOE YPAaBHEHUE MPSIMOIA: {

Xx-2 y-3 z+1
1 —4

3. Haiitu TOuKy nepecedyeHus npsiMoil v III0OCKOCTH:

u X+y+2z2-9=0.

x-1 z
4. Haiitn Touxky P, cummerpuunyto Touke P orHocuTensHo npsivoii | : P (0; -1 3) u - = ll = 1

5. HamucaTh ypaBHEHHE IUIOCKOCTH ¢ HPOXOJslieii yepes Touky M, ¥ neprneHaukyIspHo — HOpsMoi
(M;M,): M((3;2;0), My (415), M,(2,-14).
6. HaliT KOCHHYC yTiIa MEeXAYy IFIOCKOCTSAMHA ¢ H O, !

o, :3Xx—y+3=0, a,: x-2y+5z-10=0

1. Haiit npou3BofHyo Y, :

a) y:arctg?’lnﬂ 6) y:(\/;)
X+2

3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e'cost
y

. . (1 1
2. Haiitu lim| =—
x>= X arctgx

3. TIpoBECTH TOJIHOE UCCIIEN0BAHUE U OCTPOUTH rpaduk | (X) =X"+—

28



1. BrrauciIuTh NpeneIs:

n+1 n-1 H
Llima =2 o, fim N3X
n—wo 3M& 4 Gn x>01_ @

3. lim (1-3x)™"

x—>+0

2. Beruucauth IMPOU3BOJHBIC:

C0oSs6x ) 1 .
Y= 2. y=arctg® ——=+sinIn2x
3sin(12x+1) o2

X+4 2
1. IToctpouts rpaduk: y = ;Y=
X

+2° y X+2

2. Haiitu npenensr:

1) “m(Z—n)z—(1+n)2 2)lim /n+2—Y8n°+3

"~*(1+n)’ —(2-n)’ oo 4Yn+5+n

2

3) Iim(2n2+3j 4) Iimn(\/n2+1—n)

n—o 2n2 +1 n—o
0, x<—-rx
3. HccnenoBaTh Ha HENPEPBHIBHOCTD U BBIIOJIHATE YEPTEXK: Y = sinx, —r<x<0
7, X=0

TecToBOE 3aJaHUE N0 KOMILJIEKCHBIM YHCJIaM

3AJAHUE 1

YcTaHoBUTE COOTBETCTBHE MCXKAY KOMIUICKCHBIM YHCJIOM U €0 MOAYJIEM.

2 2+2i A

3 —3+4i 2

4 J3-2i 5
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3AJIAHHUE 2

JleiicTBUTEIBHAS YaCTh KOMILTEKCHOro uncna  (3—2i)° pasna

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

3AJIAHME 3

Ha pucynke mpencraBiieHa reoMeTpHYECKas HILTIOCTpanusa KomiuiekcHoro uncna Z = X+ 1Y. Torma tpu-

TOHOMETpHUUecKas (popMa 3amrcy 3TOro YMciia UMEET BUA

YA
1/2 z
0 B2 X
OtBeT
3AJIAHUE 4

BexTop, COOTBETCTBYIONINH CyMME KOMIUIEKCHBIX YHCEN Z; = —1+im Z,= 2-3i, n300pakeH Ha PUCYH-

KE

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

YA YA

2
2 3 4
1) ) JA ) YA )
y 1
- S 7‘ -
-1 o x O T% 0 X 0 2 x
-2

3AIAHHUME 5

JlaHbl 2 KOMIUIEKCHBIX yucna Z; u Zs.
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y

225°

Zz

1

0
. /4*/-135" X
2

Torpa aprymeHT pou3BeeHUA arg( 2122) (B rpamycax) paBeH

OtBeT

3AJJAHME 6

JIaHbl 2 KOMIUIEKCHBIX Yucna Z; U Zy.

Torna apryment otHouenust arg(z,/z,) (s rpamycax) paBen

v

60°

xY

OTtBeT

3AJAHUE 7

Haiitn moyns kKoMiuiekcHoro uncna Z, ecnmu Imz =3, a argz =arcsin@/5).

OTtBeT

3AJJIAHHUE 8

I[aHO KOMILUIEKCHOE YUCI0 Z = 2+ 1/5 | YcTaHOBUTE COOTBETCTBHUE MCXKAY OoIepalusaMU HaZl JaHHbIM YUC-

JIOM U1 pE3yJibTaTaMH! UX BBIIIOJHCHUS.

! 2z 2:/5i
2 Zﬂd 4
3 Z+Z 9
4 71—-1Z 2 \/g
—_—
3 3
3AJJAHME 9

o 3 )
Haiitn 3HaueHus KOpHA V -1 . Iloka3aTh NX Ha KOMIUIEKCHOM IIJIOCKOCTH.
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OtBeTr

3AJJAHHME 10

. s, (212
oy

Ilycte Z=——+1——. Bpruciurs
2 2 2

BAPUAHTBHI OTBETOB: 1) -1  2) 1  3) 2 4) -2%,

(I)yHKII](lI/I HECKOJbKHX IMEPEMECHHBIX

14

. "
Haiitn yacTHBIE IPOU3BOAHBIE BTOPOTO MOPAIKA, yOSAUTHCS, UTO ny =7 W

x* +3y°

2 .2
1.2=e""7 2.z=cos(C-2xy), 3.z=4y>-2x, 4. z=In(xy—x?), 5.z2=
Xy

, 6.

z=ctg(2x+3y), 7.z=sin(x’y), 8. z=e"", 9. z=xcos’y, 10. z=y’sin’X.

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

1.z=yTi, M, (4,6) ; 2.z=X4:—X:;y2, M,@-1); 3.z=i—z, M,(2,-2);
z=x>-3y’x, M,(32).

VlecrieoBath Ha SKCTpEMyM (yHKIHIO

1L z=x*—x+y’+2y, 2. 2=2X"+Xy—X+Y’,

3. z=x2—2x+4y—y?, 4, 7=x>-3x+3y* +4y,

5. z=X*+Yy* +4xy.

2-o0ii cemecTp

Ilo uaTerpaam



Boruucianthb HEOMPEACJICHHbIC HHTEI'PAJIbI

dx _ dx
1. [———— 2. {x-27%dx 3. [e*cosxdx 4.[—————  5.[xcos3xdx
I2(x+\/; J / Ix2—6x+18 /
dx X—1 X+1 dx sin ® x
6. [ ——— 7. [————dx 8. [——dx o. 10. dx
Ix2+6x+5 I\/x+1+2 IX2+3 j\/1—x2 arcsin x cos’ x
BLI‘IHCJ]HTL Oﬂpeﬂeﬂeﬂﬂble I/IHTeraJIbI
6 1 dx 1 e dx 6 dx
1. [ 3sin®xcosxdx 2. [—— 3.[(x-De*dx 4.[———— 5.
g i«/1+3x g( ) {x 7+1Inx {1+\/3x—2
2 2 -4 1 y? V3 3 2
14X . jd—xz 8. sz;zxdx 0.] —2—dx  10. [\4—xdx
“2 arctgx 1(3x+5) o X +1 0 /14 X2 0

Heco6cTBeHHbIE HHTETrPaJIbI

1. Yxaxwure, Kakoil n3 HeCOOCTBEHHBIX HHTETPAIIOB SBISIETCS CXOISIIUMCS

Ojo\/;dx, ojox‘3dx, T\/Fdx .
1 1 1

© X
2. BI)I‘-II/ICHI/ITI) I/IHTGFpaJI, yCTaHOBI/ITB €ro CXoaAnuMoCTh Ui paCXOZ[I/IMOCTI) j 1 2
Sel+Xx

o0
3. BBIYMCIIUTB MHTETPAJ, yCTAHOBUTH €10 CXOAMMOCTB WU pacxoaumocts | In Xdx
1

a
4. BerancnuTh HECOOCTBEHHBIN WHTETpall I— , YCTAHOBUTH €T0 CXOUMOCTb WIIU
0/ X

PacxoIUMOCTb.
1
dx
5. Beraucautb HeCOOCTBEHHBIN HHTETpall — » YCTAaHOBHUTB €TI0 CXOXMMOCTb MK
-1
PacxoauMOCTb.
1
dx
1. BeuucnuTe HeCOOCTBEHHBIH WHTETpal 3 » YCTAHOBHTb €0 CXOAMMOCTh HJTH
0
pPacxoIUMOCTb.

Boruncaurtn lIBOﬁHLIe HHTErpaJibl

L [[(x+5y)dxdy, D={(x,y)0<x<1 0<y<I}.
(D)
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2. [J10—x*—y*)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK MIOCKOCTH, OTpaHWYeHHOe TUHusIME Y = X, Y = X°.
(D)

4. [[4xydxdy D — MHOkeCTBO TOUYEK IIOCKOCTH, OTPAaHUYEHHOE JINHUAMH

(D)
x=1 y=% y=3X

5. [[(x*+ y)dxdy, D — MHOXeCTBO TOUYEK IITOCKOCTH, OIPAHHUEHHOE JIHHUSIMH
(D)

y=x/2, y=2x, y=2/x (x>0).
Brruucnuth 1BOMHBIE HHTErPAJIBL, IEPEHAS K TOIAPHBIM KOOPAUHATAM

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

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

(D)

W3MeHuTh NOPSA0K UHTETPUPOBAHUS B IBOMHOM UHTETpaJIe

2

1x 2 6—Xx 1 2—
1 | [(x* +y*)dxdy, 2. [dx [ f(x,y)dy, 3. [dy jyf (x,y)dx.
00 0 2X 0

Jy

BpiunciuTh KpUBOJIMHEWHBIE HHTETPAIbI

1. JX\/de+ (x+y)dy, rre L - nyramapaGomst Y =X® ¢ HanpaBIEHHEM OT TOUKH
L

B(2;4) x touke A(0;0).

2. [2xydx—x*dy Bmoss oTpeska npsamoii, Beixoasmiero u3 Hauana koopaunatr O(0;0) u
L
3akanumBarorerocs B rouke A(2;1) .

3. [2xydx—x°dy  Bmoms myru mapaGomsr Y = X’ ¢ nauamHoH 0(0;0) u xoneunoii A(2;4)
L

TOYKaMH.

4.[2xydx+x*dy  Bnoss nomanoit OBA, rze O(0;0), B(2,0) u A(2;1).
L

5. Berumcnuts paboty F cunoBoro nomsik Bpons myTw, 3agasaemoro auaueii | = AB | ecim
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xoopamHath cutbl F(X2,2+ Y), ypaeuenue kpusoit |1 y=x>-2, A(L-1), B(3,7).

6. Haiit 06beM Tena, mosydeHHoro BpamieHreM Bokpyr ocd OY  ¢urypbl, orpaHHICHHON JTHHUSIMH

y=x>, y=1 x=0.

7. Haiitt 06b€M Tena, mostydeHHoro BpamieHueM Bokpyr ocu OX ¢Gurypsl, orpaHHYeHHON JTHHUSIME

y=x* y*=x.

8. Hatitu iomaas GUrypsl, orpaHMuYeHHON JTUHUSIMH Y = X2 , =—X+2
yp p

ITo psimam

HccnenoBath Ha CXOIUMOCTD PSIZIBI

001— i o0 o0 o0 n
L Zsm n 2 ¥ zsmn’ Z -3 . Zn+5 | c Zm(;j |
n=1 n=1

= N°+1 n?+10"’ -1 5"
w QM = (2n+1)" = 4n? -3 = In33n . 10
6. , 7. , 8. , 9. , 10. .
nz=1 n" nzl(5n+4j n§14n2+3 nz=:1 n nz=1(n+1)ln2(n+1)

8

BLIHCHI/ITB, CXOAUTCs JIH a6COJIIOTHO, YCJIOBHO WJIN PACXOOUTCA PIJ
" = (-1)"(n+2 = (1" = (-1)"
(-9 (D', S (D g (D

i
—_— 2. 3. , yoO
( ) (n 1) Z:: (6n+2) n=1 6" n—l 5n n=1 3n2 +1

;).

=
HMS

n=1

3. Haiitu uHTEpBaI CXOIMMOCTH PsAIa U UCCIIEOBATh €ro MOBEICHNE Ha KOHIIaX UHTepBaIa

n

X

CXOIUMOCTH Z — =
naan+1\ 2

1
4. Paznoxuts B psij Teiinopa no crenensm X pynxuuro T (X) = ﬁ , UCIIONb3Ysl
X" —oX+

TOTOBOC Pa3JIOKCHUC.

5. Pasnoxute B psan Teiinopa mo crenensm (X — 7z /2) pynkumro  f (X) =Cc0SX,

HCIIOJIB3Yyd T'OTOBOC PA3JI0KCHUEC.




TecToBoe 3a1aHNe 0 00LIKHOBEHHBIM AU epeHINATBHBIM YPABHEHHAM

3AJJAHHUE 1.

YcTaHoBUTE COOTBETCTBUE MCKAY HOMCPOM YpaBHCHUA U €TI0 TUIIOM

1) xy'+2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

3) y’—4—Xy:2x\/§ 4) yAI3+2x7y = Xx4/3+2y7.

- YpaBHEHHE C pa3/IeIIIOIIMUCS IePEeMEHHBIMH,
- nuHeWHoe muddhepeHnrnanbHOe YpaBHEHNE,
- ypaBHEHHE B MOJHBIX Au(depeHImanax,

- ypaBHeHUE bepHyiuy,

ypaBHEHUE, IPUBOAALICECS K OAHOPOTHOMY.

3AJJAHUE 2.

Jlano ypaeuenue mepsoro mopska (5Xy” + X°)dx—(y? —5x*y)dy=0 B dopme, conepxameii audde-

peHuuansl. [IpuBeaure ero kK BUAYy, pa3peliEHHOMY OTHOCUTENBHO ITPOU3BOAHOM.

OTtBeT

3AJAHMUE 3.

Jlaro nuddepenrmamsuoe ypaaenne Y = (2K +3)x*, Torma gysxmms y=2X> sBusercs ero pemreHu-

emnpu K, paBHOM:

OtBer

3AJIAHMUE 4.

dx
OOmmit naTerpan nudpepeHInaIbHOT0 YpaBHEHHS yzdy =— WMeeT BUJ
X

OTtBet

3AJJAHUE 5.

VYKaXnuTe HHTErpaJibHYIO KpUBYIO perieHus 3agaun Koy amst 0ObIKHOBEHHOTO JudepeHIHanbHOro ypas-

nemns Xy'=y-1 y@=2.
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yA

N ™ >

S
xY

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

3AJIAHME 6.

ano auddepeHnraIbHOE YPAaBHEHUE BTOPOTO IMOPSAKa "=X? +X Torma oOlee pelieHue ypaBHEHNS
p yp p p p yp

MMEET BUII

BAPMAHTEHI OTBETOB:

1 4,15, 1 4,153
1) y=—x"+=x"+C,x+C 2) y=—X"+=-x"+Cx+C
)Y 12 3 1 2 )Y 12 5 1 2

_ 1 ., 1, A4 3

3 y=—X +=x"+Cx+C, 4) y=6x"+2x"+Cx.

24 3
3AJIAHMUE 7.
Pemenne 3anaun Ko Yy =2x+1,  y(0)=y'(0)=0  wumeer Bux

BAPMAHTHI OTBETOB:

3 3 2 3 3
X 2 X° X X , X
Dy="—+x’ 2)y="-t"" 3y="ux® 4 y="—-x
) Y= VY=gt V= )Y="

3AJAHMUE 8.

14 ’
Jauo muddepenimansaoe ypasHeHue Broporo mopsiaka 2Xy" —Y' =0, Torma ero obiiee penieHne uMeeT

BUI:

OtBer

3AJJAHUE 9.

Jlano muddepenumnansHoe ypasHenue Broporo nopsaka Y'ctg4x+4y =0, torna ero obmee penienue

MMEET BHJL
BAPUAHTBI OTBETOB: 1) y=0,25C;sin 4x+C, 2) y=-C,cos4x+C,
3) y=C,;sin 4x+C, 4) y=-C;sin 4x+C, .

3AJIAHHUE 10.
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Kopuu xapakTepucTHUeCKOro YpaBHEHHUS paBHBI kl = k2 =-1 k3 4= +2, Torna gynmamentanpHas

CUCTEMa PEUIeHHU JTMHEHHOTO OJHOPOIHOTO TU(PEPEHITHAIBHOTO YPaBHEHHUS C ITOCTOSHHBIMU K03 puim-
eHTaMH OyJIeT UMETh BUJI

BAPMAHTHI OTBETOB:

- -2 3 -3
2) y,=e%, y,=e ", y,=e y,=e"

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

X 2X —2X

_X —
4 y,=e7%, y,=xe%, y,=e”, y,=e
3AJIAHUE 11.

Kopuu xapaktepucTieckoro ypasuenus pasusl K, =K, =5, K;, =5=%i. Toraa obmee pemenne nmuneii-

HOTO 0JHOpOAHOTrO AU dHepeHINaTIbHOTO YPaBHEHHUS ¢ TOCTOSIHHBIME Koddduimentamu OyaeT UMeTh BHI:

OTtBeT

3AIAHUE 12.

UzBecTHa (hyHIaMeHTalbHAsI CUCTEMA peleHHH 0JHOPOJIHOTO JIHHEHHOTO TU(PPEepeHINAITEHOTO YPaBHEHNUS:

2
Vi =1 Y, =X, Y;=X". Torma gacTHOe pelIEHUE yPABHEHNUS, YAOBIETBOPAIOIIES HAYATIbHBIM YCIOBHAM

y0) =2, y(0)=-1

y"(0) =—2, pasno:

BAPUAHTBI OTBETOB:

1) y=2+X—x> 2) y=2—-x-2x> 3) y=2-x—x> 4) y=2-x-05x°.
3AJIAHME 13.

DyHKIUSA y= CleX +C2 Xe* sBistercs o0mmm pEllIeHUEM JIMHEWHOrO OJIHOPOJAHOTO ﬂH(i)(i)epeHuHaanoro

YpaBHEHUA C IIOCTOAHHBIMU KO:)(i)(i)I/IHI/IeHTaMI/I, TOorJaa €ro XapakKTepuCTH4ICCKOC YpaBHECHUC UMECT BU

BAPHUAHTHI OTBETOB:
1) k?-1=0 2) k®*-k=0 3) k®+2k+1=0 4) k®-2k+1=0.
3AJIAHME 14.

OO6wee pemenne quddeperumansaoro ypapuenus Y +4y +3y =0 wumeer Bug

OtBeT
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3AJAHHUE 15.

YacTHOMY PEIIEHHIO JMHEHHOTO HEOAHOPOAHOTO nuddepenimansuoro ypasuenns Yy" —3y' +2y =2x-1

10 BUAY €T0 npaBoﬁ YaCTH COOTBCTCTBYCT q)yHKIII/Iﬂ

BAPUAHTEBI OTBETOB:
1) y*:AX2+BX 2)y,=Ax+B 3)y,=Ax 4 y*IAX2+BX+C..

3AJJAHUE 16.

Jano nuHeitHOe HeomHoponmHOoe audQepeHIaTFHOe YpaBHEHHE C MOCTOSHHBIMH KO3(h(UIHEHTaAMH

2y"+Yy' +2y =xe*Sin2X. 3amucaTh BUI YaCTHOTO PELIEHHUS ¢ HEOTPEIETEHHBIME KO3 )HUIIMEHTaMu

OTtBeT

3AJJAHUE 17.

Jano nuHeitHOe HeomHopomHOoe audQepeHaT HOe YpaBHEHHE C MOCTOSHHBIMH KO3 (UITHEHTaAMH
y"+4y =2ctg2X. B kakoM BHIE CIIELYET MCKATh YACTHOE PEIIEHUE HEOJHOPOIHOIO YPABHEHHS METOIOM

BapHUalyy NPOU3BOJIbHBIX IOCTOSHHBIX ?

OTtBer

3AJIAHHUE 18.
Pemenue kpaeBoit sanaun Y" =2X+1, 0<x<3, y0)=1 y@R)=9/2

HMeEET BHU]I

x3  x? x3 x?
BAPHAHTBIOTBETOB: 1) y="r+—-=3x+1 2) y="-+—--3x+1 3

x> x* 10 X x?
=—+———X+1 4)y=—+—+—x+1
Y 3 2 3 )Y 3 3
3AJJAHHUE 19.

Hano muddepeHmalbHOe YpaBHEHNE y’ = y3 +2X ¥ HayalbHOE yCIOBHE y(O) =1. Torga nepsbie TpH

WICHA pas3JIOKCHUA €T0 PCUICHUA B CTEIICHHOM paa UMCIOT BU

BAPUAHTBI OTBETOB:
1) 1+x+5x> 2) 1+x+0,25x*>  3) 1+x+0,5x° 4) 1+Xx+2,5x%°.

3AJJAHUE 20.
Oomiee perrenue cucteMbl TUQQPEepeHINATEHBIX YPaBHEHUIH {

HUMECT BU
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BAPMAHTHI OTBETOB:

y, =Ce* +Ce™, y,=Ce?+Ce™,
1 2
) y2 — gcleZX _Cze—3x ) yz — _gcle—zx _Cze—3>(
3 3
y, =C.e”* +C,e¥, y, =C,e?* +C,e*,
3 4
: Y, = %Cle2X +C,e% ) y, = —%Cle2X +C,e .

3-mii cemecTp
TecToBOE 3a1aHKE IO TEOPHU BEPOATHOCTEH H MATEMATHYECKOH CTATHCTHKE
3AJJAHHME 1

KonndecTBo criocoOoB pacnpenenaeHus: TpeX NPU30BBIX MECT B OJIMMIIMAZE 0 TEOPUU BEPOSTHOCTEH cpenu
10 y4yacTHHKOB paBHO

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

U3 ypHbI, B KOTOpOW HaxonsaTcs 6 Oenbix M 4 YepHBIX IIapa, U3BJIEKaloT Hayaady 2 mapa. Toraa BeposT-
HOCTB TOTO, YTO 00a mapa OyayT OenbIMu, paBHa

BAPUMAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.
3AJIAHME 3

B kpyr paguyca R Gporena touka. Torma BeposSATHOCTH TOTO, YTO OHA MOMAJET B 3aIITPUXOBAHHYIO 00-
JacThb, paBHa

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

3AJJAHUE 4

Hecormectasie cobuitust A, B, C ne 06pasyror nonnyro rpymnmy coGbITHii, ecii HX BEpOSTHOCTH PAaBHbI:
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.
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BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AJJAHUE 5
Bpocatot 2 monetsl. CoObiTust: A - rep0 Ha mepBoii MoHeTe, B- mudpa Ha BTopoil MOHETE SIBIISIOTCS:
BAPUAHTEHI OTBETOB: 1) HEeCOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) HE3aBUCHUMBIMH  4) 3aBHCHMBIMHU.
3AJIAHHE 6

Crynent 3Haet 20 BonpocoB nporpammsl 13 30. Toraa BeposTHOCTh MPaBUIBLHOIO OTBETA Ha 3 BOIIpoca
paBHa

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

3AJAHME 7

B mepBoii yprae 6 Oenbix U 8 4epHBIX MIapoB, BO BTOPOil 7 OenbIx u 3 4epHBIX mapa. M3 Haymady B3sSTOU yp-
HBI BBIHYT OJUH I1ap. Torga BeposSTHOCTb TOTO, YTO 3TOT LIAp OKAXETCs OesIbIM, paBHA

OTtBeT

3AJJAHME 8

CoGbiTre A MOXXET HACTYIHTH JIMIIB TIPH YCIOBHH MOSBICHHS OJHOTO U3 2-X HECOBMECTHBIX COObITHI B,
u B,, oOpasyromux monmuyto rpynmy. Mssectasr BepostHocts P(B;) =2/3 u ycnosHsle BeposTHOCTH

Ps, (A)=1/3, B (A)=2/5. Torna BeposTHOCTb COOBITHS A pasna

BAPUAHTLI OTBETOB: 1) 16/45 2) 28/45 3) 22/45  4)17/45.

3AJJAHME 9
I[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYHWHA 3a/laHA 3aKOHOM pacnpeﬂeneHHH BepOﬁTHOCTefI

X 1 3 5
P 01 03 06

Torma eé QyHKIHMs pacpeaeseHns BeposTHoCTel - (X) HUMEET BU/I

BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu X<1
0,3 1<x<3 0,4 1<x<3
1) F(x)= npu 1< 2) F(X)= npu 1<
06 mpu 3<x<5 1 nmpu 3<x<5
1 npu  X>5 0 npu X>5
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0 npu x<1 0 npu Xx<1

1 l<x< 1 l<x<
3) F(x)= 01 mpu 1<x<3 5y F(x) = 01 mpu 1<x<3
04 npu 3<x<5 0,3 npu 3<x<5
1 npu  X>5 0,6 npu  X>5.
3ATAHME 10

HenpepriBras ciydaiiHas BeMW4HMHA 3a7]aHa HHTETPATbHON (DYHKITHEH

0 npu X<0,
pacrpenencuns BepositHocteit F(X)=4x*/9 npu 0<x<3,
1 npu X>3.

Torna mIoTHOCTh BEPOSATHOCTEN f (X) HWMEET BUJL

OTtBer

3AJAHHME 11
f(x)

X\

o 0 2a
I'paduk mnotHocTr BepostHocTel f (X) mokasan na pucynke. Torna snauenue a

paBHO

BAPUAHTBI OTBETOB: 1)05 2)1 3)+J/2  4)2

3AJIAHHE 12

HI/ICerTHaﬂ CﬂyqaﬁHaH BCJIMYMHA 3aJlaHad 3daKOHOM paclpCACIICHUS BepOHTHOCTeﬁ
X 0 1 3
P 02 03 05

Tor;[a e€ MaTeMaTH4YEeCKOe OXKHUJAaHUC U JUCIICPCHUS PABHBL

OtBer

3AJAHHUE 13

BepositHoCcTh mosiBienust coObitisi A B 30 HE3aBUCHMBIX UCIIBITAHHSX, MPOBOJUMBIX 1O cxeme BepHysuw,
pasna 0,6. Torga qucnepcust yncia MosiBICHUN 3TOT0 COOBITHS PaBHA

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

3AJTAHME 14
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HenpepeiBHas ciydaiiHas BeTHMUMHA pacrpesiesieHa paBHOMepHO Ha uHTepBaie (6, 10). Torna e€ matemaTn-
4ecKoe 0KUAAHNE U TUCIIEPCUS COOTBETCTBEHHO PABHBI

OTtBer

3AJJAHHUE 15

HenpepbiBHas ciaydaiiHas BeauurHa X TOAYMHEHA HOPMaJbHOMY 3aKOHY pacipeiesieHHs ¢ MaTeMaThye-
ckum oxkumaneM M (X)=a=20. BepostHocTh ¢é momamanust B uarepsan (20, 25) pasua 0,4. Torga

BEpOATHOCTH e€ monaaanus B uatepBat (15, 20) paBHa

OtBeT

3AJJAHUE 16

CTaTUCTHYECKOE PaclpeiCIIiCHUE BEIOOPKU UMEET BUJT

Torna oTHOCHTENBHAS YacTOTa BapuaHThl X, =4 paBHa

OTtBeT

3AJAHUE 17

ITo BeiObopke o6bema N =100 mocTpoeHa rucTorpaMma 4acTor.

S

on o o Tl

4 8 12 16 X

Torpaa 3HaueHne a paBHO:

OtBer

3AJJAHHUE 18
W3BecTHO cTaTHCTHUECKOE pacrpeienieHue BEIOOPKU

X 6 7 10 12 13

Torna eé BeIOOpouHas cpenass X , DaBHa
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OtBeT

3AJJAHHME 19

Hana BeiOopka oobeMa N. Ecnu kakpiid sneMeHT BEIOOPKH YMEHBIIUTH B TPU pasa, TO BEIOOpOYHAs cpej-

mags X, .

BAPUAHTBI OTBETOB: 1) He u3MmeHHTCA 2) yMmeHbIIHTCA B 3 pasza
3) yBenuuntes B 3 paza  4) ymeHbIIUTCS B 9 pas.

3AJIAHUE 20

Moma M oM Meanana M, BapHallMOHHOTO psaa

X 12 13 15 16 18 20
n 4 9 18 14 11 5

PaBHBI

OTtBeT

3ATAHME 21
Bri6opounast cpeHss A JaHHOTO CTaTHCTUYECKOTO PacIipe/ielieHNs BEIOOPKH

x 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Toraa BeIOOpOYHAs JUCTIEPCUs D ¢ PbaBHa

BAPUMAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHME 22

Haiiti jmoBepuTeNbHbIN HHTEPBAT st OLEHKH ¢ HaaexHocThio ¥ = 0,95 HewsBecTHOro MaTeMaTH4ecKOro
OJKMJAaHUs HOPMAIILHO PAaclpesielieHHOro mpusHaka X TeHepalbHOH COBOKYMHOCTH X, €CJIH H3BECTHBI
oosem BbIOOpku N =30, BbiGopounas cpexmsia X, = 2500 cpenHee kBagpaTHyeckoe OTKIOHEHHE IEHE-

panbHoii coBokynHoctn o =100, kBanTHIL HOpMasLHOTO pactpenencaus t = 2,58,

OTtBer

3AJJAHUE 23
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[Ipu TOCTPOEHUU ypaBHEHUs JTUHEWHON perpeccur Y Ha X © Y =ax+b monydensl cienyrommue pesysib-

tatel: I, =05, 0, =2, o, =11. Torna BrIGOpouHbIi KOIbPHUIMENT perpeccuu OyET paBeH
BAPMAHTBHI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.
3AJIAHHE 24

Bri6opouHoe ypaBHeHue juHeiHOM perpeccun Y Ha X wumeeT BuI: Y = 2X—3. Toraa BeIOOPOYHBIN KO-

3O GUITEHT KOPPEISIIH MOXET OBITh paBeH
BAPUAHTHI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHME 25

Ecmm ocHoBHast runiore3a nmeet i1 Hj: a=16, To xonkypupyromieii Oyner runoresa:
BAPMAHTBI OTBETOB: 1) H,: a<16 2) H;: a<l16

3) H:ax16 4) H,: a>14.

OneHKa «OTIMYHO» BRICTaBIIsETCS CTYAEHTY 3a 95 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKA «XOPOLIOY» - 32 He MeHee 75% NpaBUIILHBIX OTBETOB;
OTICHKA «YJOBJIETBOPUTEIBLHOY - 3a HEe MeHee 50-60% MpaBUIBLHBIX OTBETOB;

OTICHKA «HEYAOBICTBOPHUTEILHOY - 32 MeHee 50 % MpaBUIBLHBIX OTBETOB.

Kommuiekt BonpocoB (YO)

JIMHEWHAS 1 BEKTOPHAS AJITEBPA

Martpwuirsl, TUTIBI MATPHIL.

Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXKEHUE NPSIMOYTOIbHBIX MaTPUL.

Matpuynast popma 3arnucu CUCTEMBI JIMHEHHBIX aIreOpandecKux ypaBHCHHH.
OrnpenenuTeny U UX CBOMCTBA.

[Nonstue onpenenurens. MUHOPHI U areOpanyecKue TOTOTHEHHUS.

CucremMbl THHEHHBIX anTe0pandecKuX ypaBHEHHH, OCHOBHBIE TIOHATHS U OTIPEACIICHISL.
ITpaBuno Kpamepa pelieHusi CuCTeM JIMHEUHBIX ypaBHEHUM.

LN~ LNE
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10.
11.
12.
13.
14.
15.
16.
17.

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

24.

25.

akrwnE

o

o

10.

11.

12.
13.

14.
15.

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

OOpaTHast MaTpuIia U €€ BEIYMCIICHUE. Y CJIOBHE CYIIECTBOBAHUS OOPaTHOW MATPHIIBL.

Pemenue cucteM IMHEHHBIX aNreOpandecKuX ypaBHESHUI METOIOM OOpaTHON MaTpHIIbI.

Merop I'aycca pelieHns cucTeM JTMHEHHBIX YpaBHEHUI.

Pewienre mpor3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUI MeTo10M [ 'aycca.

Panr matpuusl. Teopema Kponekepa — Kanemnnu.

OpmHOpOAHBIE CHCTEMBI JIMHEHHBIX YpaBHEHNH. Kputepuil cyriecTBOBaHUS HETPUBHAIBHBIX PEIICHAN.
IToHsiTEe BekTOpa U JIMHEWHBIE OTlepallii HaJl BEKTOpaMH, CBOMCTBA OTepaIuii.

JluneliHass KOMOMHAIUST BEKTOPOB.

JluneitHas HE3aBUCUMOCTh U JIMHEHHASI 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOpOB. Kputepuii muHedHOM
3aBUCUMOCTH.

[Tonstre 6a3nca. KoopamHate! BekTOpa.

OproHnopMmupoBaHHbIH 6a3uc. Pa3noxkeHne BekTopa Mo BeKTopaM 6asuca.

VYnopsgoueHHas Tpoiika BEKTOPOB.

CkarnsipHOe, BEKTOPHOE F CMEIIaHHOE MTPON3BEIEHIEe BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.
VYc1oBus OPTOrOHANBHOCTH, KOJJIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

JIuneliHble IPOCTPAHCTBA.

Marpuua nepexoja ot 6a3uca K 6azucy.

CoOcTBEeHHBIE BEKTOPBI U COOCTBECHHbIE 3HAUEHHUSI MAaTPHILIBIL.

MATEMATUYECKWUI AHAJIN3

IToHsTHE IEpEMEHHOW BEJIMUMHBI 1 007aCTH €€ U3MEHEHHS.

MOHATHE (YHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccudukanus QyHKIUIA.

Omnpenenenre U TUIBI YUCIOBOM MOCIIEI0BATEILHOCTH.

IIpenen yucnOBOI MOCIEI0BATENFHOCTH. APU(PMETHUECKUE ONIEPallii HaJ MOCIEJ0BATENbHOCTSIMH.
YcnoBus cynecTBOBaHUA KOHEYHOTO IpeJieNia YUCIIOBON rociefoBarenbHocTh (Teopemsl Ko n Beii-
epuiTpacca).

Bropoii 3ameuarenbHblil npeaen.

IIpenen ¢pynkuuu. Onpenenenus. ['eomerpuyeckas nHTEpIpeTanus NOHATHA npenena GyHkuun. CBoi-
CTBa MPEETIOB.

Beckoneuno manblie, 6eCKOHEYHO OoJbIINE (HYHKIINH.

[lepBbIil 3aMevaTeNnbHbIN Opeaen.

beckoHeyHO Masble BeMYMHBI. DKBUBAJICHTHBIE OECKOHEUHO MaJble U X HCIIOJIb30BaHUE MPU BBHIYHC-
JIeHnU mpeiesioB. Tabnuia SKBUBAIEHTHBIX OECKOHEYHO MaJTbIX.

HenpepbiBHOCTD QyHKIIMM B TOUKE M Ha mpoMmexyTke. OpHoctopoHHue npexaensl. Kinaccudukanus to-
YyeK pa3pbiBa rpaduka.

CaoiicTBa QpyHKINH, HETIPEPHIBHBIX Ha OTpe3Ke (Teopemsbl Beliepmtpacca, boipmano — Kommn).
[IpousBognas. ['eomerpuueckuii u puzndecknii cMbICT Mpou3BoAHON. KacaTensHas u Hopmals K miioc-
KOH KpHBOM.

Tabmu1a MpOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHH.

CBsI3b MEX]ly CYIECTBOBAHHUEM TPOU3BOJIHON (DYHKIIMK B TOYKE M HENPEPHIBHOCTHIO (QYHKIMH B TOH
K€ TOUKE.

[TpousBoiHAst CyMMBI, POU3BEICHUS, YacTHOTO. [Ipor3BOIHAS CIIOKHON ¥ 0OpAaTHON (QYHKITHIA.
[IpousBoHast MapaMeTpHUECcKH 3aJJaHHON (YHKITUH.

[IpousBogHast GyHKIMH, 3aJaHHOHN HESIBHO.

Hduddepenuupoanue cI0XHOM NOKA3aTEILHON (QYHKIHH.

Huddepennmpyemocts. Juddepennunan. ['eomerpuueckuii cMbich muddepeHnmana.

[IpousBoausie u AuddHepeHraibl BRICIIUX HOPSIKOB.
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22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
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15.
16.
17.
18.

0.

OcHoBHBIE TeOopeMbl AuddepeHraIbHoro ucuncienus (teopema @epma, reopema Pois, Teopema Jla-
rpanxa, Teopema Komm).

IIpaBuno Jlonurans.

Mmuorounen Teinopa u ero cpoiictBa. @opmyma Teitnmopa. Ocrarounsnii wieH ¢opmynsl Teinopa B
¢dopme Jlarpamxka u [leano.

AcumnToTsl Tpadka QyHKITHH.

OxctpemyM. HeobxoanmMoe ycioBe SKCTpeMymMa.

JocTaTtouHble yCIOBHS IKCTPEMYMA.

Hocrarounoe ycioBue Bo3pacTanus (yObIBaHUs) GYHKIIUH.

Hawnbonpiree n HanMeHbIIee 3Ha4eHNs QyHKITIH Ha OTPE3Ke.

BrITTyKIT0CTh, BOTHYTOCTB, TOUKa Tieperuda. JlocrarodHoe ycaoBre BOTHYTOCTH (BBITYKIOCTH).
Heo6xonumoe ycrnoBue Touku nepernda. Jlocratounoe ycinoBue neperuoa.

OO6mas cxeMa OCTPOSHHS U McclieIoBaHus rpaduka GpyHKIINH.

OYHKIIUN HECKOJIbBKUX NIEPEMEHHBIX

OrnpezenieHue U TEOMETPUUECKUN CMBICT (PYHKIIUU JIBYX MIEPEMEHHBIX.

Jluauu ypoBHS GYHKIIUH IBYX MTEPEMEHHBIX.

YacTtHble MPOU3BOAHBIC (PYHKIINN HECKOJIBKUX MEPEMEHHBIX, UX TEOMETPUUCCKUN CMBICIT
OYHKIIUN HECKOJIBKUX MEPEMEHHBIX, IIOHATHE MOJHOTO AU(depeHIraia.
JuddepenunpoBanue CI0KHBIX GYHKIHI HECKOJIBKUX TEPEMEHHBIX.

ITpou3BOIHBIEC BBICIIUX MOPSIIKOB (DYHKIIMHA HECKOJIBKUX MepeMEHHBIX. CMeIIaHHbIE TIPOU3BOIHBIC.
Teopema IlIBapua.

[TponsBoHast (YHKITMN HECKOJIBKUX MIEPEMEHHBIX 110 HAIPABJICHHIO.

[Tpou3BoaHAS IO HATIPABICHUIO U TPAJAUSHT CKAISPHOTO TIOJIS.

DKCTpeMyM (QYHKIIUH HECKOJIBKUX TEPEMEHHBIX.

Heo6xoauMoe 1 TOCTaTOYHOE YCIOBHUS SKCTpeMyMa (DYHKIHH JBYX MEPEMEHHBIX.

HUHTEI'PAJIBHOE MCUYHUCJIEHHUE

[lepBooOpa3Has, HeonpeaeaeHHbINH HHTerpai. Ta0auIa OCHOBHBIX HHTEIPAJIOB.
3ameHa HepeMeHHOﬁ 1 UHTCTPUPOBAHUC T10 YACTAM B HCONPECACIICHHOM MHTETpaJicC.
WuTerpupoBaHue ¢ TOMOIIBIO MOABESHHS 1101 3HaK T depeHImana.
HuTerpupoBaHme paroHAIIBHBIX APOOEH.

HnuTerpupoBaHue 1Mo yacTsM U 3aMeHa IEPEeMEHHOM B ONpeIeIEHHOM HHTErpase.
WnTerpupoBanre TPUrOHOMETPUIECKUX (YHKILUI, OCHOBHBIE IPUEMBI.
WnTerpupoBanre UppaloHaIbHBIX (QYHKIHH.

YHuBepcanabHas TPUrOHOMETPUYECKas IIOJICTAHOBKA.

Onpenenenupid HHTETpa u ero cBoiictea. ®opmyna Heitotona — JleitOnuma.

. [IpunoxenHus onpeaeIeHHOro HHTETrpaja K PeIeHNI0 TeOMETPUIECKUX U (PU3NIecKuX 3a1ad.
1.
12.
13.
14.

Brruucnenue miomanei ¢ moMoIbi ONPEIECIICHHOTO UHTETpaa.

Brruncnenne miomanay 1 ITUHB KPUBOU, 33JJaHHON YpaBHEHUSMHU B TTapaMEeTPUUIECKON hopme.
Briuucnenue miuomaay KpUBOJIUHEHHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.

Briuucnenue miomaaeil B IpsIMOYTOJIbHBIX U MOJISIPHBIX KOOPAMHATAX C MOMOIIBIO ONPEAEIECHHOTO UH-
Terpaja.

Briuucnenue JiIMHBL AU ¢ IOMOIIBIO ONPENEICHHOIO HHTErpaa.

Brluucnenue qiuHbI AYTH KPUBOM, 3aIaHHON TapaMEeTPUUECKHU.

Brruncnenune oobeMa Tena BpalieHus ¢ TOMOIIBIO OMPeIeICHHOTO HHTerpaa.

Briuucnenue miomaay NOBEpXHOCTH TEa BPALCHUSL.
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19. HecobGcTBeHHBIE HUHTCrpaJibl IIEPBOr0 U BTOPOTO THUIIA. Ionsarus CXOAUMOCTHU U paCXOJUMOCTHU HECO0-

CTBCHHOTI'O MHTCTpaja.

20. HecoOCTBEeHHBIC HHTETPAJIBI OT PA3PhIBHBIX (YHKITHIA.

wrh e

No ok

8.
9.

KpaTHnble, KpuBoIUHeiiHbIE, IOBEPXHOCTHbIE HHTErPajbl,

JIBoitHOI MHTETpa, oNpeieJIeHUe U CBOMCTRA.

IIpaBuna BeIYMCIIEHUS JBOMHOIO HHTErpaa.

Hexkotopsie npuiioskeHus ABOHHOTO MHTETpaia (K BRIYUCICHUIO MJIOMaael, 00beMOB, CTaTUYECKUX
MOMEHTOB, MOMEHTOB MHEPITUH, KOOPAMHAT IIEHTPA THKECTH.

TpoitHo#l mHTErpall, ONpeesieHUe U CBONCTBA.

KpuBonuHeHbII HHTErpas IEPBOro THIIA .

KpuBonuHeitHblil HHTErpal BTOPOTO THIIA.

Heobxomumoe 1 1ocTaTouHOe yCIOBHS HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTETpalia OT MTyTH MHTETPH-
pOBaHUS.

®opmyna ['puna.

IToBepXHOCTHBIM HUHTErPajl IEPBOrO THUIIA.

10. DnemMeHTBI TEOpHUH 110151, TOBEPXHOCTHBIM HHTErpall BTOPOTO THUIIA.

=

NS WN

PSIJTBI

YucnoBele noaoxuTeIbHbIE psiabl. [loHsATHE cyMMbI OeckoHeuHOro psiaa. Cxozsiuecs u pac-
XOJISALINECS PALBL.

Heo6xonuMblii pU3HAK CXOAUMOCTH, TEOPEMbI CPAaBHEHHUS.

[Tpuznaku JlanamOepa u Korm, uHTErpasibHBINA TPU3HAK.

3HaKonepeMeHHbIE Psiibl, ADCOIIOTHAS U YCIOBHAS CXOUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@DyHKIMOHAIBHBIE PSAJIbI, PABHOMEPHAs CXOAUMOCTB, pU3HaK Beliepmrpacca.

CrenenHsle psaabl, TeopeMa AGens, THTepBal U paJnyC CXOAUMOCTH CTEIIEHHOTO psja.

Psin Teitnopa. YcnoBus pasinoxumocty ¢GpyHKuuu B psag Teitnopa.

Paznoxenue B psa Teinnopa HEKOTOPBIX QYHKIMH (TaOIUYHbBIE Pa3IOKEHU).

10 [Tpumenenue psana Teitiopa K TPpUOIMIKEHHBIM BBIYMCICHUSM.

no

o s

OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

OCHOBHBIE TOHATHUSL TEOPUH OOBIKHOBEHHBIX AU depeHInaNbHbIX ypaBHEHUH MEPBOTo MOPsA-
Ka: oIpenereHne 0ObIKHOBEHHOTO AU(PQPEepeHInanbHOro ypaBHEHUS, (POPMBI 3arucu OOBIKHO-
BEHHOT0 UG PepeHINaTIbHOI0 YpaBHEHHs IEPBOT0 MOPsAKA, MOHATHS OOIEro U YacTHOTO pe-
MIEHUH, OOIIEeTro M YaCTHOTO WHTErPaJioB.

[TocranoBka 3agaun Ko ais auddepennnanbHoro ypaBHeHUs MEPBOTO MOPSIIKA.

Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelieHus ais nuddepeHanbHOro ypaBHEHUS
NIEPBOTO MOPSIKA.

['eomeTpryeckuii cMbICI 00IIEro HHTErpajia OOBIKHOBEHHOI'O JI.y. IEPBOIO MOPSIIKA.
Juddepennnanbable ypaBHEHUS IEPBOTO MOPSIKA ¢ pa3feeHHBIME M Pa3JIeNIAIONUMHCS T1e-
PEMEHHBIMHU.

Jlunelinble qudepeHIaIbHbe ypaBHEHHUS IEpBOro Mopsiika. MeToJl BapHalMy MPOU3BOIIb-
HOM IIOCTOSIHHOM.

Juddepenumanbapie ypaBHeHUS N-ro nopsiaka. OCHOBHBIE MOHATHSA: (DOPMBI 3aMUCH, TTOHSATHS
00LIero ¥ YaCTHOTO PelIeHHuH.

[TocranoBka 3amaun Komu n kpaeBoit 3a1a4uu 17151 OOBIKHOBEHHOTO U (epeHIINaTBbHOTO ypaB-
HEHMs N-TO NOopsIKa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

=

o s

~No

9.

10.
11
12

14.

HnTerpupoBanue nuddepeHanbHbIX YpaBHEHUNH N-TO MOpPsIIKa METOJOM TOHMKEHUS MOPAI-
Ka.
Jluneitnbie ogHOpoHbIe MU depeHnnanbHble ypaBHeHUs N-ro nopsaka. OOume cBoicTBa pe-
LWIEHUI: TOHATHS JIMHEHHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX PELICHUH, ONPEACIIUTEINS
Bponckoro, nmonstue GyHIaMEHTATBHOM CUCTEMBI PEIICHHH,
Teopema 0 CTpyKType OOIIEro pemeHusi 0OBIKHOBEHHOTO JIMHEHHOro ogHopoaHoro audde-
PEHLMAIBHOTO YPaBHEHMS N-T0 MOPSAKA.
Jlunelinple ogHOpOAHBIE AU(QepeHInaTbHbIe YPaBHEHHUS N-TO TOPsIKA C MOCTOSHHBIMH KO-
s¢punrentamu. XapakTepuCTHUECKOE ypaBHEHUE, €ro CBsA3b ¢ quddepeHIraabHbIM ypaBHe-
HUEM.
Buj yacTHBIX pelieHuil JIMHEHHOTO OAHOPOAHOrO uddepeHuanbHOro ypaBHEHUS N - TO
HopsiIka C TOCTOSHHBIMH KO3 (QHIMEHTaMH B 3aBUCUMOCTH OT BUAA KOpPHEW XapakTepu-
CTUYECKOI'O YPABHEHUSI.
Jlunelinple HEOAHOpPOIHBIE nu(depeHInabHbIe ypaBHEHUS. TeopeMa o CTpyKType oOmiero
penieHusl.
Pemienne nmuHEHHBIX HEOAHOPOIHBIX MU GEPEHIINATBHBIX YPaBHEHUH C MOCTOSTHHBIMH KO3 (-
bunmentamu. MeTto mogd0opa 4aCTHOTO PELIeHHUs AJIs IPaBbIX YyacTel BUa

f(x)=P,(x)e™, f(X)=M cospfx+Nsinpx,

f (x) = P(x)e™ cos Sx+ Q(x)e”™ sin Bx.

Pemenrie nuHEHHBIX HEOTHOPOAHBIX U dEepeHIINATBHBIX YPaBHEHUH METOIOM BapHaIluu
IIPOU3BOJIbHBIX MOCTOSIHHBIX.
[TocTaHOBKa U pellIeHUE 3a/1a4U Ha COOCTBEHHbIE 3HAUYCHUS.
Cucremsl nuddepennnanbubix ypaBHeHUH. [loHsTHe HOpManbHOM cucTeMbl. [loHsaTHS 0O0IIe-

r0 M 4aCTHOTO pelieHui cucrembl. Teopema o mpuBeneHuu auddepeHInaaTbHOr0 ypaBHEHUS
N-TO MOPsIIKa K HOPMAJIBHOU cucTeMe. MeTo1 HCKITFOUeHHST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEM

Buner cnyyaitHbIX COOBITHH.

Krnaccuueckoe ¥ cTaTUCTHUECKOE OINpPEENIEHUs] BEPOSITHOCTH MOSIBIEHUS cOObITHS. OCHOB-
HbIe (POPMYIIbI KOMOMHATOPHKH.

[IpyHIMI CTaTUCTMYECKONM  YCTOMYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBA3b U paznuyue
MEXY KIIACCHYECKUM M CTaTUCTUYECKUM OIPEIEICHUSIMH BEPOSTHOCTH.

['eomeTpuyeckoe onpeeneHne BepoaTHOCTH. 3aaya broddona.

Anrebpa coObiThil. [IOHATHS CyMMBI M TPOM3BEIEHUS COOBITUHM, UX TE€OMETpHUYECcKas MHTep-
nperaursa. OCHOBHBIE 3aKOHBI AJIre€OpPbl COOBITHIA.

Teopema cnoxeHus BepOATHOCTEH /11 HECOBMECTHBIX cOObITHH. CIeaCTBHS U3 Hee.

Teopema ci0xeHUsI BEpOATHOCTEHN ISl COBMECTHBIX COOBITHIA.

Teopema yMHOXXEHUS BEPOSTHOCTEH MJsl 3aBUCHUMBIX M HE3aBHUCUMBIX  coObITHH. [loHsTHE
YCIIOBHOW BEPOSITHOCTH.

Teopema 0 BEpOSITHOCTH NOSABICHUS XOTS ObI OTHOTO COOBITHS.

®opmyJia MOJTHON BEPOATHOCTH.

. ®opmyna bepryiu.
. JlokanpHas 1 uHTErpanpHas reopemsl Jlamnaca.
13.

OrnpeznenieHre v TUIBI CIIydailHbIX BeNWYuH. [loHsATHE 3aKOHA pacpeieseHusl ClydailHON Bellu-
yuHbl. Psapa pactipenenenus.
WurerpanbHast GyHKIUS pacnpeeieHus BeposTHocTel. OnpeaeneHue, BEpOSITHOCTHBIA CMBICI
Y CBOMCTBA.

[ImoTHOCTB BeposTHOCTEH. OnpeneneHue, BEpOSATHOCTHBIM CMBICI M CBOMCTBA.
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15. CBs13p MeX Ay MHTETPATBHON (YHKIIMEH pacupeeiecHusT BEPOSITHOCTEH U TUIOTHOCTBIO BEPO-
ATHOCTEH.

16. Onpenenenue, BEpOATHOCTHBIN CMBICI M CBOMCTBA MAaTEMAaTHUYECKOTO OXUAAHUS IJIs TUCKPET-
HBIX Y HETIPEPBIBHBIX CIIy4alHbIX BEJIHYHH.

17. Onpenenenue, BEpOSITHOCTHBINM CMBICT M CBOWCTBA AUCIIEPCHH.

18. BuHOMUATBHBIN 3aKOH PACIIPEICICHHSI.

19.Cpennee U HauBeposITHEWIIEe YHCIa MOSBICHUN COOBITUS MpU OMHOMHAILHOM pacrpezesne-
HUU.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeesieHUs] BEpOATHOCTEH.

22. moka3aTellbHbIN 3aKOH pacrpe/iesieHus] BEPOATHOCTEH.

23. HopMasibHBIi 3aKOH pacIpeesieHus] BEepOsATHOCTeH. BeposTHOCT momnamaHus HOPMAJILHO
pacrpeeIeHHON clly4ailHOM BEJIMYMHBI HA MPOU3BOJIBLHBIA KOHEYHBIN HHTEPBAJ.

24. BepoATHOCTh TIOMAJaHUsI HOPMAJIBHO PACIpEeICHHON CIy4ailHON BEIMYMHBI HA WHTEPBAJ,
CUMMETPUYHBIM OTHOCUTENIBHO cpeHero 3HaueHus. [Ipasuno tpex curm. Teopema JIssmyHoBa.

25. [IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEHA.

MATEMATHYECKAS CTATUCTHUKA

=

[IpenMer 1 OCHOBHBIE 33/]Ja4l MaTEMaTUUYECKON CTATUCTUKH.

ITonsatue o BeIOOpOUHOM MeTojie. ['eHepanbHast 1 BBIOOPOYHAsE COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MAaTEMaTHYECKON CTAaTUCTUKU (BapHallMOHHBIM psijl, 4acTOTa, OTHOCUTENb-

Hasl YacTOTa, CTATUCTUYECKOE pacipeeseHre BEIOOPKH).

OMmnupudeckas QyHKIHS pacipeesieHusi BRIOOPKH U €€ CBOMCTBA.

IToMroH 4acTOT U NMOJIUTOH OTHOCUTENIBHBIX 4aCTOT.

I'ncrorpamma 4yacToT M OTHOCUTENBHBIX YaCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeaenaeHus. TpeOoBaHNs K OLIEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTOMUNBOCTH BBIOOPOUHBIX CPETHUX.

Bri0opouHas 1 ucnpaBieHHas TUCIEPCHH.

10 WuTepBanbHble olleHKU. JloBEepUTENbHBIN MHTEpBA U JOBEpUTEIbHAsE BEpOSITHOCTh. [loHsATHE
TOYHOCTH OLICHKHU.

11. TlocTpoeHune TOBEpUTEIHLHOIO MHTEpBajia JJsl OLIEHKH IeHepajJbHOW CpeaHEed Mpu U3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. TlocTpoeHre TOBEpUTENHHOTO WHTEpBAIA JUISl OLIEHKH TeHEPaJbHOM CpeqHel Mpu He- M3BECT-
HOM Cpe/IHEM KBaJlpaThdyeckoM oTkioHeHuu. Ciyyail manoii BeiGopku. Pacnpenenenue Ctbio-
JICHTA.

13. YnpoieHHble METOBI pacyeTa CTATUCTUYECKHX XapaKTEPUCTUK BHIOOPKU. Y CIOBHBIE BapHUaH-
Tbl. MeTo pou3BeICHUM.

14. Kputepuu cornacusi. Y poBeHb 3HAaUUMOCTH.

w N

©CoNo A

15. Kpurepnit Y 2 ITupcoHna.

16. KoppensiinonHasi ¥ perpecCHOHHas 3aBHCHMOCTH.

17. YpaBHeHHe BEIOOPOUHON perpeccuu.

18. BribopouHbIit K03()(HUITMEHT PErPECCHH.

19. Beibopounsbiii K03(pPULIHEHT KOPPETALIUH.

20. CBs13p MEXIY BEIOOPOYHBIME KO HUIIEHTAMH PETPECCHI KOPPEIISIINH.
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KoMmiuiekT 3aganuid 1Ji1 BLINOJIHEHUS

pacdetHo-rpaduueckux pador (PI'P)

IO JUCIHUIITIMHE Bricmias MmateMaTHKa

(HaMMEHOBaHME TUCLUILIHHBI)

Ilo anredpe
PI'P Ne 1, vactnp 1
-11 0 2 0 2
3amanme Nel. Tanst Mmatpunet A=l 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

. 2 T
Brmmonuurs neticteusa: A + 8B .

3azanue Ne2. TIpoomkuTs naHHoe Matpuusoe pasercteo (2A+3B)? —4A* —6AB =...

Y TIPOBEPUTH €T0 JUIs MaTpull A U B U3 epBoro 3aiaHusl.

3ananue No3. BerunuciauTh onpeaenuTens AByMs CIIOcO0aMU: pa3ioxKeHHEM IO NTEPBO CTPOKE U Pa3NnoKeHU-
€M I10 TIEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3amanue Ned. Jliist JaHHOUM MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. ClenaTh MpoOBEpKY.

1 0 2
1 1 0]
-1 2 3

3ananue NoS. Pemnts matpuunoe ypasuenne AXB = C (maiitu X). Caenats nposepky.

el ) )

3apnanue Ne6. HaiiTu paHr MaTpHisl.

1 -1 2 3
0 5 4 3
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yactn 2
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3aganue Nel. Pemuts cuctemy MeroaoM Kpamepa. Caenatb nmpoBepkKy.

X, +4X, =Xy =2
2X, +2X, +3X, =7
3X, +6X, —2X%;, =1

3apanue No2. Pemuth cuctemy u3 Nel Metomom 00paTHON MaTpUIIBL.

3amanmne Ne3. Permuth cuctemy u3 Nel metomom ["aycca.

3amanune Ne4. Permmth HEOJHOPOJHYIO cucTeMy MeToioM [ aycca. Haiitu o0O1iee pernienne 1 9acTHOE perre-
HHE.

X, + X, +2%; +3X, =5
3%, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11

3amanue NoS. Pemuth oHOpOIHYIO cucTteMy MeTonoM ["aycca. Haiitu oOmiee pemenue u OCP.

2%, +6X, —9%, —-9%x, =0
4%, —5%; + X, =0

3% +3X, = 7X; —4%,=0"
X, —3X, + 2%, +5X, =0

PI'P Nel, yacrts 3

3aganue Nel. IlokasaTs, uto BekTopsl M, N, P 00pa3yroT 6a3uC B IPOCTPAHCTBE U PA3TIOKUTH BEKTOP

a mooromy 6asucy: M =(1,-1,2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3amanme Ne2. Jlanel Bektopsl M u N . BEISCHATH — KOJUIMHEAPHbI T BeKTOpEl A u D .

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

=]

Sanamne Ne3. Haiitn |& |, ecnn [M]=64/2,[0] =2, (m/,\ﬁ)=135°, a=6n-m.

Bayanue Ned. Jlan A ABC . Haiitu £ B,ecu A(1;-1;2),B(3;3;2),C(7;1;2).

3amanme NoS. Tlpu kakux 'x' BekTopsl A U D meprneHmukynspHbI?

a=(x;1;-4),b =(x-3;12; x).

3asanye Ne6. Haiii mtomaas napaienorpamMma, ToCTPOSHHOTo Ha BekTopax a u D .

_ A V4
a=2m-5n,b=m+n,|m|=12|n|=3, (m, ) =5
3amanue No7. Haiitu miomans tpeyroiapauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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3ananue Ne8. Jlannl Bektopsl a, D, C . BBIACHUTH — KOMIUTAaHAPHBI JIM BEKTOPHL. ECIIH BEKTOPBI HE KOM-

IMJIaHapHBI, TO HaWTH 00BEM napauiCieuvIieia, IOCTpOCHHOI'O0 Ha BEKTOpax 5, b y Cu OMpeaACINTb — Ka-

KYIO TPOIMKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),¢(3;0;1).
PI'P Ne 1, yacts 4

3ananue Nel. Ipamas | . TIpoxoauT 4epe3 Touky A mapaiutensHo Bektopy { . [lpsmas |2 IPOXOJIHT Ye-

pes Touxy B nepnenmukynspuo sexropy N . Haiftu Touky nepecedeHust IpAMBIX U YTOJI MEXKTY HUMH, €CIIHU

A(3:5),q(1;3), B(0;5), n(-3;4).

3amanue Ne2. JlaHa npsmas |1- [Ipsamas |2 npoxoaut uepe3 Touku A n B. Haiitu paccrostaue ot Touku

nepecedenns npsvbix |, u 1, 1o npsamoi 1, .

. x=-8t-3 _ _ - )
|1.{y:3t+4’ A(4:0),B(7:3), 1,:9x—12y+2=0.

3ananue Ne3. Haiitu paccrosinue ot toukn M o /0 IUIOCKOCTH (X , IPOXOJISAIICH YEPE3 TOUKY A nep-

nenukyssipHo Bexropy N, ecmu M, (0; 1;7), A(2;-1;4), N (6; 22; -3).

3amanne Ned. HaiiTh yron Mex/y IIIOCKOCTBIO & M IUIOCKOCTBIO 3 , mpoxozsuiei uepes Toukn A, B un

C.,ecmm a:5x+y+4z—-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3aganue NoS. 3anmcaTh KAHOHMYECKUE YPAaBHEHHUS NPSMOH, 3aJaHHOW OOIIMMH ypaBHEHUSIMH.

X+2y—-9z-10=0;
3x+4y+8z-24=0.

3amanue No6. Haiiti Touky nepecedenns npsmoit | u miockoctn @ u yron mexay HUMH.

I:X+2:X:Ll; aix+2y-3z-12=0.
3 4 2

3apanue Ne7. Ilpsmas |1 npoxoaut yepe3 Touku 4 u B. Ilpsmas |2 MIPOXOJUT Yepe3 TOUKy M meprieH-

JUKYJIIPHO IJIOCKOCTH . Hatitn yroJa Mexay npsiMbIMU Il n |2 W BBIAAICHUTHB — JICXKAT JIM OHU B O,E[HOfl

IIJIOCKOCTHU WJIM CKPECUIUBAKOTCA.
A(9;-31,B(4;,4,-5),M (-111,-11), «a:2x+3y—-z-1=0.

PI'P Ne 1, vactb 5
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(x+3)°  y*
49 25

[Toctpouts KpuByI0, H300pa3nUTh (POKYCHI, TUPEKTPHCHI.

3aganue Nel. Jist maHHOM KPHBOM =1 ykasaTtb (OKYCHI, IKCIIEHTPUCHUTET, TUPEKTPHUCHI.

Sananue Ne2. IpuBectn ypasHenue kpuoii 9X° —25y° —18x 4+ 200y —616=0 k kaHOHHUECKOMY BHIY

1 IOCTPOUTH KPHUBYIO.

PT'P Ne6

Baganue Nel. J{nst nuueiinoro oneparopa A 3ajaHbl 00passl OasucHbix anementos A€, AE,, AE,. 3a-

nucath MaTpuily onepatopa A B 6asuce €, €,, €, u Haiitn 06pa3

3jeMeHTa X .

x|
Il
N

€, —4¢e, +¢e,.
3amanue No2. Haiitu coOCTBeHHBIE 3HAUEHUS M COOCTBEHHBIE BEKTOPHI TMHEWHOTO OTIepaTopa, 3aIaHHOTO B

. -4 1
HEKOTOpoM basuce mMatpurei A = 7 o]

ITo unTerpasam

HeonpeaesieHHbIi MHTErpa
HajiTu uHTErpasbl.

1'_'. tgx+30I ) Istx 5x+1 SJCOS(Z‘E’\/;)

dx
4,
cos’ X cos® x IZx«/Inx J.\/x L ox+7 2Jx

cos(In3x+4)

dx 6. I(l—Sx)cosSxdx

7. J'arctg2\/_dx 8. J'e’xcosSxdx 9. jx In(x+3)dx 10. j dx 11. .[(Z—X)Ini/;dx
12. j(x2+3x—1)35xdx 13. Jstinzgdx 14. f(8x—3)cos§dx 15. I(ﬁ—Sx)sin xdx

dx 19 dx

arcthx+x 1. J- 9(sinx +cosx)

16. IX 1)° In* (x~1)dx 17.[ 1+ 4x2 (cosx —sinx)’

IXS —x*—4x® +13x
(x—1

~1)(x-2)

J-2x3—6x2+7x—4 X3 +2x% +2x +1

in? 3 ) 2
(x+1)(x—2)2 dx 21. I(X2+1)(Xz+x+2)dx 22. Ism 2xc0s” 2xdx  23. J'sm xcos“ 3xdx 24.

.[(de 25.

dx
4-x2)3+x° Yx+4-5

OnpenesieHHbI HHTETPaJI
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=

5.
6.
7.

Haiitu nnomans Gurypsl, orpaHnueHHON rpadukamMu GyHKLIUI.
Haiitu nmomanes Gurypsl, orpaHuueHHON JTHHUASME, 33JaHHBIMU YPAaBHEHUSIMH B MOJISIPHBIX KOOPAWHA-
Tax.

. Haiiti 06pem Tena, obpazoBanHOTO BpameHneM Guryp. s HedeTHBIX BApHAHTOB — OTHOCUTEIFHO OCH

0X, 1715t YEeTHBIX BAPUAHTOB — OTHOCHUTEIBHO ocu (Y.
BerancnuTh [IMHBI IyT KPUBBIX:
a) 33/IaHHBIX YPAaBHEHUSMH B IIPSMOYTOJIBHOHN CHCTEME KOOPINHAT;

0) 3amaHHBIX ypaBHEHHSIMH B MOJISPHBIX KOOPAMHATAX — JIJIsl YETHBIX BapPHAHTOB,
YpaBHCHUSIMU B IMapaMeTPUUSCKOl popme — JJIsl HSUETHBIX BAPUAHTOB.
Breruncnuts miomany moBepXHOCTH, 00pa30BaHHON MPH BpaIleHUN BOKPYT ock 0X KpHUBOIA.

BrrancnuTh HecOOCTBEHHBIE MHTETPAIbI MIIM YCTAHOBHUTD X PACXOJUMOCTb.
Pemnts 3anauy ¢ GU3HUECKUM COOEPKaHUEM.

Vcnosus 3agaq

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

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

0 dx

1
5) y=1/x, 3<x<4 6) [——————, [xIn*xdx
1

x-DIx* -1 o

7) OnmHopomHbIi cTepkens muHo# 21 nmeer Mmaccy M, MaTepuasibHas TOUKa Macchl M pacroioykeHa Ha

CepeIMHHOM TEPIIEHANKYJIISIPE K CTEP>KHIO Ha paccTOsIHUM B oT ero cepenunbl. C Kakoi CHIION CTEp>KEHb

MIPUTATUBAET TOUKY?

KpatHble, KpuBoJIMHeliHbIe HHTETPAJIbI

2y

2
. VIaMenuTh mOpAI0K MHTErpUpoBanus B aBoiinoM uuterpane [dy [ f (X, y)dx.

0 y-2

2, \2
Bbrunciiuth 00beM Tena, OrpaHUYeHHOT0 HoBepXHOCTsIME X~ + Y =4X, Z=X, Z=3X

. Beramcnns MexaHUYeCcKHe XapPaKTCPpUCTHUKHU IJIACTUHEI - YCJIOBUA, 3aJa0ONIUC INIACTUHY AABC,

A(0;0), B(=3,0), C(0;1) Haiitur X, Y,.
Bbraucauts paboTy CHIIOBOTO MOJIS BJIOJB ITyTH, 3a1aBa€MOro JuHuel | B Hampasienun Bo3pacTanus
mapamerpa t: cuma F = (X°;y—2%;X), ypasuenne kpusoit X =t, y=1t>-1z=2t,0<t<2.

Hanucats u nipoBeputh Gpopmyiy ['puna uis nonst F u xonrypa tpeyronsuuka ABC :

. Koopmumarst cumer (XY, —2X?), xoopmumarst Touex A1), B(2;3), C(0;2).

I1o 00bIKHOBEeHHBIM A (epeHINATBHBIM YPABHEHUAM

2
1. HapucoBare HHTETpaJbHYIO KPUBYIO YPaBHEHHUSI y' =X~ — ), OpOXOIAiILIyIO

uyepes Touky M(2;3/2).Pemuth ypaBHEHIE METOIOM U30KJIVH.
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Pemmnte ypaBHEHHS:

2

10.

11.

12.

13.

14

15

16.

. A4+ yPdx—ydy = x*ydy,

2
2d—y=y—2+8—y+8,
dx X X
dy  3x+2y+1
dx Xx+1

xe” dx+ (xzyey2 +1tgy)dy =0.

Pemnts 3amaun Ko s ypaBHeHUIA:

dy 2 3
- =1
4y'+x°y = (x* +8)e **y?, y(0)=1.
Pe aBHEHIE X2y + xy"” 1
IIUTH ypaBHEHHUE: =——.
o x
. Pemmts 3agauy Komm:  y” =18sin® ycosy, y@) = %, y'(D)=3.

Pemmte ypaBHeHHS:

e

¥ T y!H =x,
yrr/+5yll+7y'+3y:(16X+20)exa

y” + 25y = 2€0S5x —sin5x + e,

y!1_3yl+2y —

(3+e™)
. Pemnts kpaesyio 3anaay: Yy’ +2y +5y=-3sin2x, y(0)=1, y(

. Haiitu coOcTBeHHbIe 3Hauenns A W cOOCTBEHHbIE QDYHKIMK Y 3a1a4u:

y'+Zy=0, y(0)=0, y'(b)=y(b).
Pemnts ypaBHEHus:

X?y" +2xy' -6y =xInx,

T

8

)

0.
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17. y"—xy'—4y=0.
Pemntes cucteMsl ypaBHEHUI:

x°z7'+5xz+4y =0, '=y-1, 20 y' =4y -3z +sin X,

18. ,
y' =12. y'=z-y. Z2'=2y—-7—-COSX.

ITo Teopun BeposiTHOCTEI

1. V cbopmuka mmerorcs 10 geraneil, Malo OTIUYAIONIMXCS 1O BHEmIHeMy BuIy. M3 Hux 6 geraneit
nepBoro copra, a 4 — Broporo. KakoBa BepOsTHOCTh TOTO, YTO CpeAM B3ATHIX Haydauy 5 aeranei 3
OKa)XyTcsl IepBoro copra?

2. B ypHe 7 dYepHBIX IIApOB W S5 XKENTHIX IapoB. HailTh BepoATHOCTH TOTO, YTO CpeAy Haymady
W3BIICYCHHBIX 4-X MIApOB OKaXeTcs 0oJiee 2-X JKEITHIX.

3. BeposTHOCTH OTKa3a KaXkKIOT0 U3 HE3aBUCUMO DPAabOTAIOIIUX AJIEMEHTOB IEKTPHUYECKOHM Lienu paBHA
P =0,05. Haiitu BeposTHOCTb 6e30TKA3HOM PAGOTHI AMEKTPHUCCKOI SN

1

|

4. Ha nByx craHkax oOpaOaTbIBalOTCS OJHOTHIIHBIE J€Tajdd. BeposSTHOCTH M3rOTOBJICHHS CTaHIApTHON
JleTanu AJis nepBoro cranka pasHa 0,96, a 11 Broporo cranka - 0,92. Jletanu ckiaaabIBalOTCsl B OJHOM
MecTe, NMpUYeM IMEepBBI CTaHOK HW3rOTaBiIMBaeT B 1,5 pa3a MeHble jerajneil, dyem BTopoi. Haiitu
BEPOSITHOCTD TOTO, YTO B3sTas HayAady JIeTallb OKAKETCSI HECTaHAaPTHOM.

5. BeposATHOCTB TOTO, YTO HayAady B3sTas JeTajlb U3 MapTHUH CTaHIapTHa, paBHa 0,92. HaiiT BeposTHOCTH
TOTO, YTO CPEIH B3ATHIX HAayady IIECTH JeTalel He MEHee IByX OKaKyTCsl HECTaHIapTHBIMH.

6. BeposTHOCTh Oe30TKa3HOM paboThl kKaxkaoro u3 700 He3aBUCUMO PabOTAIOUINX AJIEMEHTOB He-
KoToporo ycrpoiicrsa paBHa 0,85. HailTu BeposATHOCTH TOTrO, YTO BBIUAYT U3 cTpost oT 80 10
120 anemenToB; poBHO 100 31€MEHTOB.

7. YcTpOHMCTBO COCTOMT M3 4-X 3JIEMEHTOB, pabOTaIOLIMX HE3aBUCHMO JpYr OT apyra. BeposTHoOCTb
Ha/IKHOM pabOTHI KaXKI0T0 3JIeMeHTa B 0JJHOM ucnbiTanuu paBHa 0,9. CocTaBUTh 3aKOH pacipeieNeHUs
JUCKPETHOM CiTydailHO# BeMMYMHBI X - YKciia OTKa3aBIIMX 3JIEMEHTOB B OZHOM OIIBITE.

8. HesaBucumele ciyydaiinbie BenmnuuHbl X U Y 3aJaHbl psiiaMu pacipeaesieHHs.

-2 1,5 2 3 -1,5 0 2
X Y

01 | 03 | 02 | .. 03 | 0.2
P P

. 2
Haiitn CpCAHCC KBAAPATUICCKOC OTKIIOHCHNUEC BCIIMYNHDBI Z = 2 X - 3Y .

9. VYCTpo#cTBO COCTOMT M3 4-X HE3aBUCHUMO pabOTaIONIMX OJHOTHMIIHBIX 3JEMEHTOB. BeposTHOCTH
HaJIKHOM paboThl Kaxaoro steMenta pasHa 0,995. Haiitu BeposiTHOCTE TOTO, UTO pabOTaIOT HE MEHee
TPEX 3JIEMEHTOB.

10. Cnyyaiinas BenuumHa X 3ajaHa ITIOTHOCTBIO BEPOSITHOCTEH:
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0 npu X <0,
f(x)=<a(x*+2x) npu 0<x<1,
0 npu X>1.

Haiitu koadduument "a ", uHTErpampHylo (QYyHKIHIO pacnpeneneHus

F(x), M(X), D(X) u BepositHoCTh Ioniaganust X B untepsai (0,2; 0,8).

11. Ha cramke wusroraBiMBaercs naeTanb. Ee mnumHa X - ciydaiiHas BeJMYWHA, pAcIpeleleHHAas 110

HOpMaJIbHOMY 3aKoHy ¢ mapameTrpamu: d =20 cM, O =1,1 cM. Haiitu BeposTHOCTH TOTO, YTO AJIHMHA
netany 3akmrodeHa Mexay 19 cm m 21,1 cm. Kakoe OTKIOHeHWE AMWHBI AETad OT ( MOXHO
rapaHTHpOBaTh ¢ BeposaTHOCTHIO 0,9; 0,997 B xakux mpepenax OyayT JekaTh MPaKTUIECKH BCE pa3MEPHI
netaneit ?

I1lo MaTeMaTHYeCKOH CTATHCTHKE

Jlist KaxJioro BapuaHTa Tpedyercs:
[IpencTaBuTh OMBITHBIC JAHHBIC B CTPYIIIUPOBAHHOM BHJE, Pa30MB Ha K paBHOOTCTOAIIMX 4a-
CTUYHBIX UHTEPBAJIOB.

2. Haiitu sMnupudeckyro QyHKIUIO pacpeie]ICHUs U TIOCTPOUTH €€ TpaduK.

3. TlocTpouTh MOJUMIOH U THCTOIPAMMY OTHOCHUTEJIBHBIX YacTOT.

4. BblYHCINTH METOJOM MPOU3BEACHUN YHCIOBBIE XapAaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHION, BHIOOPOYHYIO M MCIIPABICHHYIO AMCIEPCUH, BBIOOPOYHOE CpellHee KBajapaThye-
CKO€ OTKJIOHEHHE, KO3 PUIIMEHTH aCHMMETPHUH U JKCLIecca.

5. HaliTu ToOYeuHble OLEHKM IapaMeTPOB HOPMAJIBHOIO 3aKOHA paclpesiesieHUs] U MIOTHOCTb
BepositHocTe f(X).

6. IIpoBeputs, cormacyercs JM NpUHUMAaeMas FMIOTe3a O HOPMAaJbHOM pacHpelesieHUH TeHe-
paJIbHOM  COBOKYIIHOCTH C SMIIMPUYECKHM paclpeiesieHueM BBIOOPKH, HCIONb3Ysl KpUTE-
puu [Mupcona u Konmoroposa (ripu yposssix 3naunmoctu 0,05; 0,01).

7. HaiiTu wuHTepBaJIbHbIE OLIEHKHU [1apaMeTPOB HOPMAJIbHOTO 3aKOHA pacIpe/eieHts], IPUHSB J0-

BepUTENbHYIO BeposiTHOCTE ¥ = 0,95 u 0,99.

3ananue
Pe3ynbTathl peructpanuu cpeHei dKCITyaTallMOHHON CKOPOCTH JIBUKEHHS aBTOOYCOB Ha

MEXTYTOpPOJHBIX MapUIPyTaxX NPEICTABIEHbI B BUJI€ BAPHAILIMOHHOTO psiJia B TA0IHIIE

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 39,3 411 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 34,0 351 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
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Kputepun onenkn:

- OIICHKA «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH PEryJIIPHO B TCUCHUC CEMECTpaA NPEACTABIIAN PEUIC-
HUA 3aaa4, BBIIIOJTHUI MOJTHOCTBIO BCC 3aJaHU U UX 3allIUTHUII, OTBETHUB Ha BOIIPOCHI IIPCIIOAaBaTECIIA,

- OLCHKa «HE 3a4YTC€HO» BBICTABJISICTCA CTYACHTY, €CJIM OH HEPETYJIAPHO B TECUHCHUE CEMECTPaA IMPEACTABIIAI
peumceHuA 3a4a4, BBIIOJIHWI 3a/IaHUA HC IMMOJTHOCTBIO WJIN B006Hle HE NMPECACTaBJIAI pa6OTBI Ha IMPOBCPKY, O0-
ITYCKACT CYICCTBEHHBIC HETOYHOCTH B OTBETAaX Ha BOIIPOCHI IIPETIO0AaBaTCIA.
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