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1. IlepeyeHs N/IAHMPYEMBIX Pe3y/ILTAaTOB 00yUeHNs 10 JUCIUILIMHE, COOTHECEHHBIX C
IVIaHMPYeMBbIMH pe3y/ibTaTaMH 0CBOeHHS IPOrpamMMBbl

1.1 Juctnuimaa b1.56 Tonurosnorust ob6ecrieunBaeT oBJiajieHUe CeYIOUUMUA KOMIIETEHI[USIMHU:

Kog HanmeHoBaHMe Kog srtana ocBoeHusiHavMeHOBaHUe JTarna

KOMIIeTEeHIIUM [KOMITeTeHI[UH KOMITIeTeHI U1 OCBOEHUSI KOMIEeTeHIIUU

OIIK-5 BnageHue HaBbIKamMu OIIK-5.1 CriocoOHOCTb OTIpeesiATh
COCTaBJIeHUsT OFOPKETHOU U MaTeMaTUueCKre OCHOBBI
(b1HaHCOBOI OTUETHOCTH, cocTaB/ieHUs OIOKeTHOU 1
pacripefiesieHyst peCypcoB C (hrviHaHCOBOI OTYETHOCTH

Y4eToOM T0C/Ie[|CTBUM
B/IVSTHUST PA3/TAUHBIX
MEeTO/J0B 1 CII0CO00B Ha
pe3y/bTaThl AesTe/TbHOCTU
OpraHu3alu

1.2 B pe3ysbTate 0CBOEHUSI AUCLUIIMHBI Y CTYAEHTOB /IO/DKHBI ObITh CHOPMUPOBAHBI:

OTD/TD Ko, yTarna Pe3ynbraTsl 00ydyeHus
(pu HaMUMK OCBOEHUS

npodcraHjapTa KOMIIeTeHL[UU

WU T10

pesysbTaram

(hopcailT-ceccun)

Ha YpOBHe 3HAHMI: OCBauMBaeT MareMaTHuecKue
OCHOBEI 3JKOHOMHUUYECKHX PACUETOB

Ha YpOBHe YMEHMH: HCMO/Ib3yeT MaTeMaThyecKue
MeTobl TIPM  COCTaB/lieHUM  (UHAHCOBOW U
OHOIKEeTHOM OTUETHOCTH.

Ha YpPOBHEe HaBBIKOB: OMMPAETCsl Ha MareMaThyecKue
3HaHUS TIpU pellleHWM SKOHOMHUeCKHUX 3ajay;
OCYLL[eCTBJIsIeT 3¢ (PeKTUBHBIN BBIOOD
MareMaTMuyeCKUX  MeTOf0OB  TpU  COCTaB/IeHUU
(rHaHCOBOM U OHO/PKETHOM OTUETHOCTH.

OIIK-5.1

2. O0beM ¥ MeCTO AUCHMILIMHBI B cTpyKType OIT BO

O0BeM JUCIHILIMHDI

Oo61jast Tpynoemkoctb b1.56 ITosnuTonorus cocrapisieT 3 3a4éTHbIe eAUHULIBI, AUCLIUTITUHA
W3yvaeTcs TIo O4HOM opme oOyueHusi B 1 cemecTpe.

[To ouHoli ¢Qopme o0OyyeHHs] KOMMUECTBO aKaZileMAYeCKMX YacoB, BbIJle/IeHHbIX Ha
KOHTAKTHYIO paboTy C TiperiofjaBaTesieM COCTaB/sieT 54 uacoB: JeKI[MOHHbIe 3aHATHS — 18 Jacos,
npakTUyeckue 3aHsTUs — 36 yacoB. CamocTosiTesibHast pabora cocraBsieT 18 yacos.

Mecto pucuunivHsel B ctpykrype OII BO

HucturuinHa B1.56 Tonutonorus usydaeTcs o ouHoi ¢hopme oOyueHus B 1 cemecTpe.

MucuuruivHa B1.66 TlomuTosorusi OTHOCKTCS K JUCHMITIMHAM 0a30Boi yactu bioka 1
«JACLIUIUIUHED

B copeprkaTeibHOM TJ1aHe AMCLIMTUIMHA OTTUPAETCST Ha TIPeIbIAYIHN YPOBeHb 00pa3oBaHMUs.

HocTwkeHWe TUIaHUPYeMbIX pe3ylbTaToB 0OydeHHsi CIOy>KAT oOcHoBou [y B1.B.9
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BromxeTupoBaHue B opranusanuu (7 cemecTp).
dopma pOMeXXKyTOUHOM aTTecTali B COOTBETCTBUM C yueOHBIM I/IAaHOM I10 OYHOM (opme
obyuenus — 3k3ameH (1 cemecTp).

3. CopepkaHue M CTPYKTypa AMCIMILIUHBI

Ounas ¢popma oGyuenus

Tabsnuria 1.
Nen/m |HaumeHoBaHHe TeM O0BeM AMCIUIIIMHEI, Yac. dopma
(pa3gesoB), Bcero KonTakTHasi pabora odyuatompmxcs (CP TeKyIIero
C mpenojaBareieM KOHTPO/Is
o BU/laM yqeﬁﬂblx 3aHATHH ycrieBa€MOCTH
£
NpoOMeXXyTOouH
oM
arrecranuu**
*
JI JIP 113 KCP
Tema 1.  MarpuLipl ¥ oTipefiesuTe/ 8 2 4 2 @)
Tema 2. CucTeMbl TMHENHBIX 8 2 4 2 O
anrebpavyecKuX ypaBHEHUH
Tema 3.  JIuHeliHble MPOCTPaHCTBA U 8 2 4 2 O, KP
1peoOpa3oBaHust
Tema 4.  YucyoBble 8 2 4 2 O
110CJ1eJ0BaTeTbHOCTH.
DYHKIMW OHOU
repeMeHHOM. [Tpesesnb
10c/ieJoBaTeTIbHOCTEeN U
byHKUMN
Psib
Tema 5.  [TuddepeHLpansHoe 8 2 4 2 O
HCUMCJIeHHe
Tema 6.  Heomnpese/neHHbIN 1 8 2 4 2 O
DrpeiesIeHHbIA UHTerpasibl
Tema 7.  (YHKIMM HECKOMbKUX 16 4 8 4 O
TiepeMeHHbIX
Tema 8.  CnyuaiiHble COOBITHS 8 2 4 2 @)
CrnyyaiiHble BeJIMYMHBI
IIpomexxyTouHas arrecranus 36 OK3aMeH
Bcero: |108 18 \ 36 \ 18

IlpumeuaHue:

** _ chopmbl mekyuwje2o koHmpons ycnesaemocmu: onpoc (O), kohmpoabHas paboma (KP).
*¥% - chopmbl npomesicymouHoli ammecmayuu: 3k3ameH ().

Copep)xaHue JMCLUIIIMHBI

Tema 1. MaTpHLbl M onpeAe/MTe/ N

Onpenenenve u BuzAbl Matpull. Bekropel. Onepauyy Haj Marpunjamu. Onpefenuresb KBaZpaTHOU
Marpuibl. MuHOp. Asrebpanueckoe [omo/iHeHHe. BpluncyieHre W CBOWCTBA  OTIpeie/TUTesIeH.
OrneMeHTapHbIe 1peoOpa3oBaHusi CTPOK U CTO/OL0B MaTpuiibl. ObpaTHast MaTpuija. PaHr MaTpuLib.

Tema 2. CHCTeMbl JIMHeNHbBIX a/iredpandyecKux ypaBHeHH
CucreMsbl MHeWHBIX anreOpandeckux ypaBHeHui (CJIAY). 3anuce u pemenre CJTAY B MaTpuuHOM
Byze. @opmynel Kpamepa. Teopema Kponekepa-Kanenmu o paspelMocTv cucteMsl. PeltieHue
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CJ/TAY wu BbluMc/ieHWe obpartHoW Matpuipl MetofoM [aycca. CHCTeMbl JTMHEMHBIX OFHOPOJHBIX
ypaBHeHM; CBOMCTBa, (yHAaMeHTanbHas cuctema perleHuil. OOIilee pellieHHe CUCTeMbl JIMHEWHbBIX
anrebpanuecKux ypaBHEHHi; CBOOOHbIe HEM3BeCTHbIE, 0a31CHbIE PeIleHusl.

Tema 3. JINHelHbIe IPOCTPAHCTBA U MPeo0pa3oBaHus

BekTopel Ha IMJIOCKOCTM M B TpeXMepHOM TNpocTpaHcTBe. OmpeziesieHVe W MPUMepPbl JIMHEMHOTO
npocTpaHcTBa. JIMHeNHass 3aBUCMMOCTb M He3aBUCMMOCTb BekTOpoB. basuc. KooppuHarsbl.
Pa3smepHocTb. CkassipHOe Tipoun3BefieHre. OpTOHOPMUPOBaHHBIN 6a3vc. EBK/THI0BBI TIPOCTPAHCTBA.
Jluneinble mipeoOpaszoBaHusi  (ormeparopel). CrocoObl  HAXOXKJEHUS] MAaTpPHULIBI  JIMHEHHOTO
nipeoOpa3oBaHusI.

Tema 4. UuoioBble mnoc/jaeAoBarebHOCTH. @PyHKIUM ofHOH miepemeHHOU. Ilpegesnbl
noc/iefoBarebHOCTel U GyHKIMH

Paab1

[ToHsiTe umMC/IOBOM TmoOcCnefoBaresibHOCTU. Ilpesen mnocienoBaresibHOCTU. OCHOBHBIE CBOMCTBA
CXOJALLMXCS N0C/Iefj0Bare/IbHOCTel. IIpU3HaKy CylleCTBOBaHUA Mpejesia oc/e0BaTe/IbHOCTH.
[MToHsiTve felCTBUTENbHOU (YHKLMM JeWCTBUTE/NbHOM MepeMeHHOW. I'paduk ¢yHKIMH. OCHOBHbIE
sneMeHTapHble GyHKIMK. Co)KHBIE U B3aUMHO obpartHble ¢yHKIMK. HesiBHbIe (yHKIMM. OCHOBHBIE
CBOMCTBA (PyHKLIMIA.

[Mpenen ¢hyHKIMM B 6eCKOHEYHOCTH U B TouKe. OfHOCTOPOHHKE Tpe/iesibl. [Ipr3HaKu CylijeCTBOBaHUs
npefena QyHkipM. beckoHeuyHO Manble W OeCKOHeUHO Oosible BeMUMHBL /JIBa 3ameuaresibHBIX
nipeziesia. HempepblBHOCTh ¢yHKIMM B Touke. CBOWCTBA (DYHKIMIA, HeNpepbIBHBIX B TOUKE U Ha
OTpe3kKe.

[MousiTrie yncnoBoro psifa. OCHOBHbIe CBOMCTBA psifioB. HeoOX0AMMBI TpU3HAK CXOAWMOCTH Psifia.
[Tpu3HaKy CXOAMMOCTH PSiZIOB C HEOTPHLIATe/TbHBIMHI UieHaMH. AOCOMIOTHAs U YCJIOBHAs CXOJUMOCTh
3HaKorepeMeHHbIX psJoB. [Ipu3Hak cxoguMocty JleiiOHMLIAa AJisi 3HAKOUYepeAyroIlerocs psija.
[MousiTuss (hyHKIMOHA/MBHOTO psifia. CBOMCTBA pPAaBHOMEPHO CXOAALMXCS psfioB. CTeneHHbIe psfibl.
Teopema AGensi. CBOICTBa CTemleHHBIX psJOB. Paanyc CXOOUMOCTH CTereHHOTO psija. Psfbl
MaknopeHa u Telnopa.

Tema 5. IuddepennmanbHoe HCUMC/IeHHe

[TpousBogHas ¢yHkiMK U guddepeHipan. ['eomeTpuyeckuidi ¥ (pU3NUECKHM CMBIC/T TIPOU3BOAHOM;
reoMeTpuueckuii cmbica auddepentvana. Ilpasuna auddepeHpoBaHysl CyMM, MPOW3BeleHUs U
yactHoro (QyHKimid. Ilpou3BoaHasi CAOKHOM W oOpartHOM GyHKUMH. [TpoM3BOJHBIE OCHOBHBIX
5/1eMeHTapHbIX (QyHKLMN. [Ipon3BoiHbIe BhICIIMX MOpsifkoB. Teopembl ®@epma, Pomist u Jlarpanxka.
[MpaBusio Jlonwurans. Toukyd 3KCTpeMyMa, BBIMYK/IOCTb W TOUKW Tieperuba (yHKIMUA. ACHMIITOTHI.
OO6mast cxeMa MccieioBaHNs GYHKLMA. YpaBHeHHe KacaTelbHOM U HOpMasti K TpadmKy (GpyHKIMH.

Tema 6. Heonpeae/ieHHBIH U onpeie/IeHHbIM HHTerpasbl

[TepBoob6pasHas 1 HeorpeZieneHHbI MHTerpasa. CBoiCTBa HeoIlpesie/leHHOTO MHTerpasa. MHrerpasibl
OT OCHOBHBIX 3/IeMeHTapHbIX (PyHKUMI. OCHOBHble MeTO[bl WHTErpUpOBaHUs. VIHTerpupoBaHue
paLuoHa/ibHbIX [pobeil. [ToHsATHe U reoMeTpuyecKasi WHTepIIpeTalsi OMpe/e/ieHHOTO WHTerpasia.
CaoiicTBa onpeneneHHoro nHterpana. ®opmyna HetotoHa-Jleiibnuiia. HecoGcTBeHHBIE MHTErpasibl C
OeCKOHeUHbIMU TIpe/ie/laMi HWHTEerPUPOBaHUsSI M HecOOCTBeHHble MHTerpasbl OT HeorpaHWYeHHbIX
¢bynkupit. TIpr3HaKy CXOAMMOCTH HeCOOCTBEHHBIX MHTErPasIoB.

Tema 7. DYHKI[UH HECKO/IBKHX IepeMeHHbIX

[MonHsiThsi GyHKLMK HeCKOIBKUX TlepeMeHHbIX. [1pe/ies1 1 HerpepbIBHOCTh (PyHKLMU. YacTHbIe
MPOU3BO/HbIE U TO/HBIN JuddepeHian GyHKLIMU. [Ipon3BozHas 10 HarpaB/IeHUIo, TPaJueHT
byHKIMA. DKCTpeMyMbl GyHKIIMKM MHOTHX TlepeMeHHbIX, He0OX0ZMMOe U [J0CTaTOYHOe yC/IOBHe
skcTpeMyMa. KpaTtHele uHTerpasbl. CBefleHHe KpaTHOTO MHTerpasia K oBTopHOMY. ['eomeTpuyeckas
WHTepIIpeTaLiyisi JBOMHOTO UHTerpasa



Tema 8. C/TyyaiiHble COOBITHS

CiyyaiiHble BeJTHUHHbBI

OcHOBHbIe TIOHATUSI Teopyur BeposiTHOCTel. CriyuaiiHble cOObITHS. BeposiTHOCTb coObITHs. TeopeMsl
CJIKEHUS]  BEpOSITHOCTeH.  YC/IOBHas BEPOATHOCTb. TeopeMbl YMHOXEHHsI BepOSITHOCTEM.
HezaBucumbie cobbitusi. @opmysia nonHoi BeposiTHocTU. @opmysia Baiteca. [ToBTOpHbIe UCTIBITaHUSI.
®opmysa bepHysm.

[VcKpeTHble U HerpepbiBHbIe CydaliHble BenMuuHbl. @DyHKUMS pacrpefesieHds C/ydailHOM
BeJIMUMHBL.  [I7IOTHOCTL  pacripefiesieHUss HeNpepbIBHOW  C/Iy4aiiHOW BeqnMuMHbL — Unc/ioBbIe
XapaKTepUCTUKW  C/yyallHbIX BeJMYMH: MaTeMaThueckoe OXWJaHue, [WCTepcusi, CpeaHee
KBa/[paTuueckoe OTK/IOHeHHe. VIx cBoiictBa. OCHOBHbBIe 3aKOHBI pacrpe/iesieHuss C/Ty4aiHbIX
BeJIMUMH: paBHOMepHoe, bepHysuiy, [TyaccoHa, SKCIOHeHLaIbHOe.

MHoromepHble CiTydaiiHble BelMuuuHbl. QDYHKIMS pacripefiefieHdss U IUIOTHOCTb /IByMePHOMN
C/lyyaliHOM BeJIMUMHBI. 3aBUCHMble M He3aBUCHMble CiydaiiHble BeJMUMHbI. YC/OBHbIE 3aKOHBI
pacripefienneHusi. Unc/ioBble XapaKTePUCTHKU JIBYMEDHBIX CIyudaliHbIX BequuvH. KoBapuarjs,
KO3(QULIMEHT KOpPesLIvK.

4. Martepua/bl TEKYIIEr0 KOHTPO/ISI YCIIEBaeMoCTH 00y4Jaromuxcsa v GoH/| OLleHOUHbBIX
Cpe/iCTB MPOME)XXYTOUHOH aTTecTal[uM Mo JUCLUIIIHHE

4.1. ®opMbI U METO/IbI TEKYIL[eT0 KOHTPOJISI yCIIeBaeMOCTH U IIPOMEeKYTOUHOM aTTeCcTaluu.

4.1.1. B xXope peanusalvy AUCLIUIUIMHBI UCIIO/b3YIOTCS CIeAyollie MeTOAbl TeKyIl|ero KOHTPOJIS
yCITeEBa@MOCTH 00YyUaroIIUXCs:

Tema (pa3zen) MeTogpl
TeKyILlero
KOHTPOJIS
yCrieBaeMOCTH
Tema 1. MarpuLibl ¥ onpejie/IuTe/x orpoc
Tema 2. CuCTeMbl IMHEWHBIX a/ire0panyecKux YpaBHEHUH onpoc
Tema 3. JIvHetliHbIe TIPOCTPAHCTBA U Mpeobpa3oBaHus 0I1poc,
KOHTPOJ/IbHAs
pabora
Tema 4. YuncnoBble noc/ef0BaTe/IbHOCTU. PYHKIIMU OHOU IepeMeHHOM.|0IpoC
[Tpenensl mocefoBaTeIbHOCTEN U QYHKIMIMA
Psyip
Tema 5. HuddepeHLanbHOe HCUUCIEHHE 0Ipoc
Tema 6. HeonpesieneHHbIl M ONIpe/ieIeHHbIN UHTerpabl orpoc
Tewma 7. DYHKIIMU HECKOJIBKUX TepeMeHHbIX orpoc
Tema 8. CnyuaiiHble coObITHS ornpoc
CryyaiiHble BeJIMYUHBI

4.1.2. TIpomexKyToUHast aTTeCTalusi POBOAUTCS B (hopMe: SK3aMeH.

4.2. Marepuasbl TeKyLLero KOHTPOJIsl yCIlieBaeMOCTH.

[periofiaBatesib  OLIEHWBAaeT YpPOBEHb IIOJTOTOBJIEHHOCTH OOyuaroIUXcs K 3aHSTHIO T10
CJIe[yIOLUM TT0Ka3are/isiM:

- YCTHBIEe OTBeThI Ha BOMPOCHI Tperozasaresis [10 TeMe 3aHATHS,

- BBICTYIUIGHUE C JOKJIaZlaMH,

- yuacTuie B 00CY>K/]€eHUU JIOK/Ia/IOB,

- KOJINUeCTBO NPAaBUJIbHBIX OTBETOB IIPY TeCTUPOBAHUMU.



Kpurtepuu olieHuBaHMsA JOK/Iaja:

- CTereHb YCBOEHUsI TIOHSATHM U KaTeropuii 1o TeMe;

- ymeHue paboTaTh C JOKyMeHTa/IbHbIMU U JIUTEPATYPHBIMU UCTOUHHUKAMU;

- FPAMOTHOCTb U3/I0)KEHUsI MaTeprarna;

- CAMOCTOATE/ILHOCTH paboThl, HamMure cCOOCTBeHHON 000CHOBAHHOM TTO3ULINH.

OrleHKa 3HaHWM, YMeHU, HaBbIKOB TIPOBOZIUTCSI HA OCHOBe 0as/lyIbHO-PeUTHHIOBOM CUCTeMbI
70% u3 100% (70 6amtor u3 100) - BK/Ia/ 10 pe3y/bTaTaM MOCeIaeMOCTH 3aHSATHI, aKTUBHOCTH Ha
3aHSITUSIX, BBICTYTUIEHUS C JIOK/IaJjlaMU, Y4acTUsi B 00CY)KIeHUSIX JIOK/Ia/I0B PYTHUX 00ydaroiuxcs,
OTBETOB Ha BOMPOCHI MperofaBaresisi B Xofie 3aHSTHs, 110 pe3y/ibTaTaM MPOXOXK/IeHUsI TeCTUPOBaHMUSI.

Bonpocs! /7151 TOATOTOBKY K OIpOCaMm:

Tema 1. Marpuiibl ¥ onpeje/mre/u

1. OrpenesnieHrie ¥ BUZIbI MaTpHULI.
BekTopsl.
OnepaLuu Haji MaTpULIAMHU.
OripezienuTenb KBapaTHON MaTpPHLIBL.
MwuHop.
Anrebpanueckoe JOTOTHEHNE.
BbiuncieHre v CBOMCTBA OTpeJje/iuTesnei.
OrneMeHTapHbIe TTPeoOpa30BaHMsI CTPOK U CTO/IOLIOB MAaTPHLIBL.
. Ob6parHasi MaTpHIia.
10. Panr marpuiipl.

©ONDU A WN

Tema 2. CucreMbl THHEHHBIX a/IrefpandyecKux ypaBHeHUH
1. CucreMmsbl IMHeMHbIX anrebpanyeckux ypaBHeHuii (CJTAY).
3arvce u perienre CJIAY B MaTpuyHOM BUZE.
®opmyiisl Kpamepa.
Teopema Kponekepa-Kariesim 0 pasperumMoCTy CUCTeMBI.
Pemrennie CJTAY u BeIumc/ieHre 06paTHOM MaTpuiisl MeTooM ['aycca.
Cucrembl J/IMHeHHBIX OJHOPOJHBIX YpaBHEHHWH; CBOWCTBA, (yHJaMeHTajbHas CHUCTeMa
peLLeHnH .
7. OOujee pemieHWe CHACTEMbl JIMHEWHBIX —asreOpanuecknx ypaBHeHWH; CBOOOJHBIE
Heu3BeCTHbIe, Oa3UCHbIe pelleHusl.

ek wnN

Tema 3. /InHeliHbIe IPOCTPAHCTBA U NMpeodpa3oBaHusA
1. BekTOpe! Ha IUVIOCKOCTUA U B TPEXMEPHOM IIPOCTPAHCTBe.
OnpepieneHre ¥ IpUMepbl JIMHEMHOTO MPOCTPAHCTBA.
JIuHelHas 3aBUCMOCTb U HE3aBUCUMOCTb BEKTOPOB.
basuc.
KoopzuHarsL.
PasmepHOCTS.
CkassipHOe rpousBeieHue.
OpTOHOPMUPOBaHHBIM Oa3uc.
EBK/IM0BBI TIPOCTPAHCTBA.
. JIuHeiiHbIe Tipeobpa3oBaHUs (OTepaTophbI).
. CriocoObl HAXOXKEHHUSI MaTPHLIbI TMHEHHOTO TIpe0Opa3oBaHusl.

LN A WN

_
= O

Tema 4. UYucnoBble mnocaefoBarebHOCTH. DyHKHUM ofHON miepemeHHol. Ilpegesnbi
nocsefoBareabHOCTel U GyHKIM. Paabl

1. TloHsiTMe 4KMCIOBOM MOC/E10BaTeTbHOCTH.

2. Ilpepen nocnemoBarebHOCTH.



OCHOBHBIE CBOMCTBA CXOASAIIUXCS MOC/Ie10BaTe/TbHOCTEM.
[Tpu3HaKu CyleCcTBOBaHUS Ipejesia Noc/eoBaTe/lbHOCTH.
[ToHsiTHe fleiCTBUTENbHOU (DYHKLMU JelCTBUTE/TbHOM NepeMeHHOM.
I'paduk dpyHKLIHM.

OcHOBHBbIe 371eMeHTapHble (QYHKLMH.

Crno)kHble ¥ B3aMMHO 00OpaTHbIe (QyHKLIK.

HesBHble (yHKLMM.

. OCHOBHBIE CBOMCTBA (DYHKLMIA.

. Ilpegen ¢yHKUMM B 6@CKOHEYHOCTH U B TOUKE.

. OHOCTOpPOHHME TpeJebl.

. [Ipu3Haku cyijecTBoBaHus rpeziena (GyHKLMH.

. BeckoHeuHo masbie ¥ 6eCKOHEUHO OOJIbIIIYe BeJTMUMHBI.

. [IBa 3ameuare/ibHBIX Mpezerna.

. HeripepbIBHOCTB (DyHKLIMM B TOUKe.

. CBoiicTBa (DyHKLIMI, HEMPepbIBHbIX B TOUKe U HA OTpe3Ke.

. IloHATHE YnCIOBOTO psAA.

. OCHOBHBIE CBOMCTBA PSALOB.

. Heobxo1MbIii IpH3HAK CXOAWMOCTH psifia.

. [Ipn3HaKu CXOAUMOCTH PSZIOB C HEOTPULIATE/ILHBIMA YIeHAMHU.
. ABcosoTHasI ¥ YCJIOBHAs CXOAMMOCTh 3HaKOTIepeMeHHbIX PSIJIOB.
. [Tpu3Hak cxogumocTty JlerOHMIIA /71T 3HAKOUepeYIOIerocs psijia.
. [TonsiTus GyHKUMOHAIBHOTO psifA.

. CBONCTBa paBHOMEPHO CXOASALMXCS PSAZOB.

. CrerieHHble psiJbI.

. Teopema Aberisi.

. CBOJCTBa CTeNeHHbIX PsZIOB.

. Paguyc cxoqyMMoCTy CTerneHHOro psja.

. Psap1 MaksiopeHa u Teiinopa.

Tema 5. luddepennyanbHoe HCUNC/IeHHE
1.
2.

©OND U AW

[TpousBogHas GyHKLIMU U JuddepeHLa.

leomeTpuueckuii ¥ (QU3MUECKUT CMBIC/T  TPOU3BOJHOM; TeoMeTpUUeCKui
mddepenpana.

[TpaBuna guddepeHIMpOBaHUs CyMM, TTPOM3BE/IeHUS] U YaCTHOTO (PYHKLMIA.
[Tpon3BozHast C/IOXKHOM 1 0OpPAaTHOW (DyHKLIFA.

[Tpon3BoJHbIE OCHOBHBIX 3/IeMEHTapHbIX (DYHKLIUH.

[Tpou3BoHbIE BHICILMX [TOPSI/IKOB.

Teopemsl Pepma, Posia u Jlarpasxa.

IIpasuso Jlonmrans.

Touku 3KCTpeMyMa, BBIMTYK/IOCTh U TOUKH reperuda QyHKIUH.

10. AcuMIITOTHI.
11. O611jast cxeMa vccieoBaHUS (DYHKIHM.
12. YpaBHeHMe KacaTeabHOM Y HOpMa/ K rpaUKy (PyHKLIMH.

Tema 6. HeonpeesneHHbI! U onpe/ie/1eHHbII HHTerPa/ibl
1.

Nk wN

[TepBoo6pasHas 1 Heorpe/je/IeHHbI HHTerparl.

CBolicTBa Heorpe/e/IeHHOTO UHTerparna.

VHTerpasibl OT OCHOBHBIX 3/1IeMeHTapHBIX (PYHKLIWH.

OCHOBHBbIe MeTO/Ibl UHTeIPUPOBaHUSL.

VHTerprpoBaHue paljOHaIbHBIX pobeii.

[ToHsiTHE U reoMeTpUUeCKasi MHTepIIpeTaLyisl ONpeZle/IeHHOT0 UHTerpasia.
CBolicTBa orpe/ie/IeHHOT0 MHTerpasa.

CMBIC/T



8.

dopmymna HetoTona-JlelibHmiia.

9. HecobcTBeHHBIE HWHTErpasbl C 0eCKOHEeUHBIMH npeaejraMi MHTETPUPOBAHUSA U HeCOOCTBeHHbIe

10.

VHTerpasibl OT HeOrpaHWYeHHbIX (PYHKLMH.
[Tpy3HaKu CXOAMMOCTH HeCOOCTBEHHBIX UHTErPasioB.

Tema 7. @yHKIMU HECKO/IbKUX [epeMeHHbIX

SAREI L e

N

[ToHsTHS (PYHKLIMM HECKO/IBKKX TTepeMeHHBbIX.

[Tpenen 1 HeMPepbIBHOCTh (PYHKLIMU.

YacTHble MPOM3BOZHBIE U MOIHBIN AuddepeHLan GyHKLUH.

[Tpou3BoHast TIO HaTpaB/IeHUIO, TPAJUEHT (PYHKLIMH.

OKcTpeMyMbl (YHKLMM MHOTHX ITepeMeHHBIX, He00X0MMOe U I0CTaTOuHOe YCJIOBHe
5KCTpeMyMa.

KpartHble UHTErpaisl.

CBefieHMe KpaTHOTO UHTerpasa K TOBTOPHOMY.

[eomeTpuuecKast MIHTepIIpeTaLysi ABOMHOTO UHTerpasa

Tema 8. CiyuaiiHblie co0bITHA. CiTyyaiiHbIe Be/IMYMHBI

1.

LN WN

el el el
u b wWN = O

16.
17.

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

OCHOBHBIe TIOHSITHSI TEOPUU BEPOSITHOCTEH.
CrnyuaiiHble COOBITHSI.

BeposiTHOCTEL COOBITHSI.

TeopeMsl C/10)KeHUsT BePOSITHOCTE.
YcnoBHast BepOATHOCTb.

TeopeMbl yMHOXKeHUsI BePOSTHOCTEN.
HesaBucumbie cOOBITHS.

dopMyra MoJHOM BEPOSTHOCTH.

dopmyna baiieca.

. [IoBTOpHBIE MCTIBITAHNS.

. ®opmyna bepHysuu.

. JJuCKpeTHBbIe 1 HelpepbIBHbIE C(JTyYaliHble BeJIMYHHBI.

. OyHKIWMA pacripeiesieHust CIy4ailiHOW Be/TMUMHBI.

. [InoTHOCTE pacnpesiesieHysl HelpepbIBHOM C/IyYaliHOM BeJIMUVHBI.
. UKcnoBble XapaKTepUCTUKUA CIy4arHbIX BEeJIMUMH: MaTreMaTHueckoe O)Ku/aHue, AUCIepCHs,

CpefiHee KBaJlpaTUUeCKoe OTKJIOHEHUe.
Wx cBoiicTsa.

OcCHOBHbIe 3aKOHBI pacrpefiejieHdsl CIydailHbIX BeJWYMH: paBHOMepHoe, bepHymy,

ITyaccona, 3KCrIOHeHLaIbHOe.

MHoromepHble CyJaiiHble BeJTMYHHbI.

@DyHKIMS pacrpeiesieHys ¥ IJIOTHOCTh IBYMEPHOU CTy4aliHOW BeJTMUMHBI.
3aBUCHMBbIe U HE3aBUCHMBbIe C/TyYaiiHble BeJTMYHHbL.

YcroBHBIe 3aKOHBI pacripe/iesieHuysl.

YuicioBble XapaKTepUCTHKY IByMePHbIX C/TyYaliHbIX BeMYH.
KoBapuanus, ko3¢ uiieHT Koppensiyy.

HpaKTI/I‘-IECKI/Ie 3dHATHUA

Tema 1. MaTpuunsl 1 onpejeuTe/ 1

3aaarue 1.

1. IToBTOpEHMe OrpeziesieHUi OCHOBHBIX MIOHSTUM TEMBI.
2. Jauel marpuLpl A u B.

10



0 -1H

HZ 30 H
a) A= B =013 27
0l -1 4y
jo 3f
YKa3arh, Kakve U3 HKeTlPUBeIeHHbIX Orlepaljiil BbITIOIHUMbI, U BBITIOIHUTD UX.
a)A+ B; 6) A" + B; B) A+ BT, r)A"+ BT
) AB; e) A’B; x) ABT; 3) BAT .
Ha dom
-1 2 3 2 30
a) A= H B ZH H
g0 13 O0p 0l -1 4
3. Peruts 3agaun [J11Y, .60, 64]:
1.17, 1.20, 1.23; 1.40, 1.43
Ha oom
1.18, 1.21, 1.25; 1.42, 1.45
4. HaliTu oripefie/iuTe/ib MaTpPULIbI
Hl 0 4 1 H H 0 0 0 1
g0 -2 2 -10g g O 0 2 =-10p
C = 0 Ha dom C = 0
0O 0 3 13 0 3 5 13
HO 0 3 H ﬁ- 3 45 6 ﬁ
3anarue 2.
1. TToBTOpEHMeE OTpefiesieHU OCHOBHBIX MIOHSTUM TEMBI.
2. Perutsb 3amaum [J11, ¢.65, 68]:
1.51; 1.62 Ha oom 1.52; 1.65.
3. Haiitu marpuity, obpatHyto marpuiie C, ec/i OHa CyliecTByeT (CM. 1. 4 3aHsiTus 1).
Hl 0 4 1 H H 0 0 0 1
C_DO -2 2 -10g 5 C_[]O 0 2 -10g
To 0 3 130 racom T 35 130
HO 0O 0 3 H ﬁ- 3 4 5 6 ﬁ
4. Hail'Tu paHr marpwui]
2t -4 I §=2 -1 2
A=g4 2 07 B=p2 -6 07 C=p4 2 -6
{1 -3 4f 1 -3 -5f B2 1 -3f
3anarue 3.

1. TloBTOpeHue oripesie/ieHNH OCHOBHBIX TOHSITUN TEMBI.
2. Pemmts 3agauu [JI1, ¢.70-71]:

1.71;1.73; 1.79 Ha dom1.74; 1.75; 1.82.
3. HaiiTu 3HaueHre MHOTOY/IeHa f(X) OT MaTpuULbl A:
a) f(x) =x’+x-2; 0) f(x) =3x*-2x+5;
Hl -2 SH
A=(2 -4 1j
3 -5 2f
4. PellliTh 3a[jauy C IJKOHOMUUYECKUM cojiepkaHuem [J11, ¢.72-77]:
1.88 Ha oom 1.93.

! JI1 — nureparypa oz HoMepoM 1 B CITUCKE JITepaTyphl



Tema 2. CucTeMbl IMHEHHBIX a/iredpandyecKux ypaBHeHHI
3anarue 1.
1. IToBTOpEHMe OrpeziesieHUi OCHOBHBIX MIOHSTUM TEMBI.
2. Pertutsh 3amaunm [J11, c. 108]:
2.14,2.19, 2.22 Ha dom2.15, 2.20, 2.23.
3. Permth cucremsl ypaBHeHuM MeTozioM ['aycca
0 2x, +x, +3x, =5 0 x, +4x, =2
a) H4x1+2x2+6x3 =8 ; 0) H?>x1+x2+2x3 =-3.
i

Hx1+2x2-4x3 =-1 - X +tx, + x3 =5

0 3x,-x,+2x, =4 0 3x, +x,+x, =1
Ha 0om a)H X, +5x, +4x, =7 6) H X, +2x, =3
I-9x, +3x, - 6x, =5 I
4. Pewuts 3azmauy 2.46 [JI1, c. 115]:
3ansaTue 2

1. IToBTOpEHMeE OTpefiesieHUi OCHOBHBIX MOHSTUM TEMBI.
2. Peruts 3amaunm [J11, c. 108, 115]:

5x, +3x, +x; =5

2.26', 2.47; Ha oom 2.27' 2.48.
3. Haiitu 6a3vcHble U 00l1iee pellieHus CUCTeMbI ypaBHeHUH 13 3azau [JI1, ¢. 115-116].
2.52, 2.54; Ha oom 2.53; 2.55.

3ausarue 3.

1. TloBTOpeHue oripesie/ieHUN OCHOBHBIX TOHSITUN TEMBI.
2. PemmuTh crcTeMbl YpaBHEHUH, HaliTh Bce Ga3ucHbIe perenus [J11, c.116]:
2.56; 2.58 Ha oom 2.57;2.59.
3. Haiitu ¢yHJamMeHTanbHble CHCTEMbl pelleHUM CHUCTeM JMHeNHbIX ypaBHeHui [JI1,
c.116-117]:
2.60; 2.62; 2.64 Ha 0oM 2.61; 2.63.
Tema 3. J/IuHeliHbIe MPOCTPAHCTBA U NMPeodpa3oBaHusl
3ausarTue 1.
1. IToBTOpEHUeE OTpefiesieHUi OCHOBHBIX MOHSTUNA TEMBI.
2. [lokasaTtb, YTO MHOKECTBO /IByXMEePHbIX reOMeTPUUeCKUX BEeKTOPOB C 3a/JaHHbIMUA Ha HeM
orieparusiMM CJIOKeHHSI U YMHOXKeHHST Ha Yric/io obpa3yeT JiMHeliHOe MMPOCTPaHCTRBO.
3. Pemuts 3amaunm [J11, c. 165-166]:
3.50, 3.53, 3.56, 3.58, 3.61 Ha dom3.51, 3.54, 3.57, 3.59, 3.62.
4. HailTu KOCMHYC yIJIa MeXJy BeKTOpaMU X W Y, TIpUHAJJIe)KalllUMU TpeXMepHOMY
eBKJTU/IOBY IPOCTPAHCTBY C OPTOHOPMUPOBAHHBIM 0a3MCOM.

IR o) 5
a)x=040, y=03[ 6)x=u-4u,y—ﬁ_3ﬁ.

J-20 2 {1 2

5. Pertuth 3agauu [JI1, c. 158-159]:
3.20, 3.26 Ha oom 3.21, 3.27.
3ansTue 2.
1. TToBTOpEHMe OTpefie/ieHU OCHOBHBIX MOHATUM TEMBI.
2. Perutsb 3amaunm [J11, c. 168-169]:
3.71, 3.78 Ha oom 3.72, 3.79.
3. Haiitu MaTpuily TMHEHHOTro MpeoOpa30BaHusl, TIEPEBOASIIETO KaXKIbIi

"Otser B [JI1] — HeBepHBbIH.

12



174 17

X =[X,[] B BEKTOP y =0Y.0

1x,] 1y
1 j %

y =X, +X3|] Ha 0om Y =] 2X3 -
sz'X3H HX2'3X3H

4. HaliTu ™Marpully JWHEHHOro TipeoOpa3oBaHMs, IE€PEBOASIIEr0 KaXblli BEKTOP X
[BYXMEPHOI'0 BEKTOPHOI'O MIPOCTPAHCTBA B BEKTOP Y 10 CJIely0LleMy alrOPUTMY.

a) CHMMeTpUYHOe 0TOOpa)keHre OTHOCHUTE/ILHO TIPSIMON X1 = X2 5

6) TIoBOPOT Ha 45° 0 YaCOBOM CTpeJIKe;

8) CMUMMETPUYHOe OTOOpaKeHHe OTHOCUTENBHO MpsMoW X; = 0, a 3aTeM CHMMEeTPUYHOe
oToOpakeHHe OTHOCHTE/LHO Hauasa KOOp/HHaT.

Ha oom

a) cMMMeTpUYHOe 0ToOpa)keHHe OTHOCUTE/IbHO MPSIMON  X; = -Xo.

6) TIOBOPOT Ha yTOJI o TIPOTHB YaCOBOM CTPEIKH;

8) CUMMeTpUYHOe 0TOOpa)keHHe OTHOCUTE/IbHO Hauasla KOOpZAMHAT, a 3aTeM CUMMeTPUYHOe
oToOpakeHHe OTHOCHTETBHO MPSIMOU X2 = 0.

BEKTOD

3anarue 3.
1. TloBTOpeHue orpesie/ieHU OCHOBHBIX MOHSATUN TEMBI.
2. Pemwrts 3amaum [JI1, c. 169]: 3.80; 3.82  Ha dom 3.81; 3.83.
3. Pemmts 3agaun [JI1, c. 163,166]: 3.41 Ha oom 3.64.

Tema 4. UucnoBble nocieoBareibHOCTU. DyHKIUM 0gHOU nepeMeHHOU. IIpeaesnbl
noc/jeoBareibHOCTeN U QyHKIUN. Pajgbl
3ansaTue 1
1. TToBTOpEHME OMpe/iesieHrii OCHOBHBIX MOHSITUN TEMBI.
2. OnpesenuTh 06/1aCTH CYITIECTBOBAHUS M 00/1aCTH 3HAUEHUH C/IeIYIOIINX (PyHKITHA:

a) y =+/3x- x>; 6) y =log(x’ - 4); B) y :Sin(\/;)

Ha oom a)y=\/2+x- Xz; 6)y:log210g4x; B)y = &

sinx

2. IToctpouts rpaduk GyHKLUN
y=ax+b,6 a€eR, beR?

3. Pemts 3agauu [J11, ¢.267]: R
5.38(a, B); 5.39(a, r); 5.40(a); 5.41(a)

Ha dom 5.38(6, 1), 5.39(6, 1); 5.40(6, B), 5.41(6).
4. Haiitu:
& FLFCO) L eom f() =——; 6) f(x),ecm fl——] =x?;
1- x 0x+1[]

nadom [(X),ecm f(x+1) =x*-3x+2.
5. Pemuts 3apaum [J11, ¢.296, 297, 302]:

6.8(a, 0); 6.9(a) Ha dom6.15; 6.21.
1. TToBTOpEHMe OTpefie/ieHU OCHOBHBIX MOHATUM TEMBI.
2. BeruucuTs npegersl

29R - MHOXeCTBO JeliCTBUTe/bHBIX UHCeTL.

13



2 2 _
a) llmxil; 0) Ilmxil' B) lim

x=02x% - x-1 =1 2x% - x-1 o0 2xt - x-1

3. Peruthb 3amaunm [J11, ¢.298 — 304]:

6.10(a, T, #); 6.11(r, 6) Ha dom 6.23; 6.39; 6.41; 6.47; 6.49; 6.63; 6.69.

4. Pemuts 3amaum [J11, c.305 — 304]:
6.80(6, B); 6.88; 6.109; 6.110
Ha oom 6.83; 6.85; 6.86; 6.111; 6.120.

3ansTue 2
1. TToBTOpEHMe OTpefiesieHU OCHOBHBIX MIOHSTUM TEMBI.
2. [loka3aTb HENocCpeCTBEHHO CXOJUMOCTb PSIZJOB U HAUTU UX CyMMBbI

1 1 1 1 1 1
+ + + - Ha ooMm + + +
12 23 34 14 47 710
Pertuth 3agauu [J11, c.741]:
13.19 Ha dom 13.20; 13.22.
3. WiccnenoBath CXOAUMMOCTD 3HAKOTIOCTOSIHHOTO UKC/IOBOTO psifia
S 2n-1 < 1 < nl
DYoo 02 B) O
n=1 n+5 n=1 2 ‘n n:llo
2
*,1000"

1 n
Ha 0oMa) ZHl- _H ; 0) Z
nal nl S+ "
Pemts 3agaum [J11, ¢.748 — 750]:
13.38; 13.61; 13.64; 13.84
Ha 0om 13.67,13.71; 13.90 — 13.92.
4. ViccnenoBatb CXOAMMOCTD 3HaKoqepeAy}0u1eroc;1 YKMCJIOBOTO psifia

2n +1000 In
) Z( 1) HHH 6) Z( s

PEH_II/ITI;- 3agauu [J11, ¢.753, 754].
13.106, 13.113 Ha
13.120, 13.123.

1. TloBTOpEHMe Ompe/iesieHr OCHOBHBIX ITOHATUN TEMBI.
2. Haiitu 06/1acTh CXOUMOCTH CTeNeHHOTOo psifia
0 Xn
Z_; nl
Pewnts 3azaum [J11, c.776]:
14.11; 14.15; 14.21 Ha
14.14; 14.20; 14.21; 14.23; 14.27.

3. Pa3znoxxuTh QyHKUMY B psii Mak/iopeHa U HalTH pajjuyC CXOAUMOCTH psifia

sinx- x
a) f(x) =(1+x)";6) f(x) =——F—
X
4. Pemutb 3amauu [J11, c.783]:

14.41, 14.43, Ha dom14.45; 14.52; 14.66.

Tema 5. IuddepenijuanbHoe ucurcieHue
3ansaTue 1

oom

oom

14



1. TToBTOpEHMe OmnpefiesieHri i OCHOBHBIX ITOHATUN TEMBI.
2. Permuth 3amaun [JI1, c. 350 — 355]:

7.20(6, 1); 7.33; 7.34; 7.42 Haodom 7.27;7.39; 7.55; 7.61; 7.62.
3. HaiiTu nepByo 1 BTOPYO NPOM3BOAHbIE (DYHKLIAN:

y :ln(tgx2) Ha oom y =5% +1/(X- lnx)

4. Pemits 3amaum [J11, c.355]:
7.64 Ha 0om7.65; 7.66.

5. Hamuicarb ypaBHeHue KacaTe/lbHOW U HOPMa/Iu K rpaduky dyHkiuu y =3 x2 B 3a[jlaHHOU
touke M (-2, 12).
6. Permmth 3amaun [JI1, c.359]:
7.110 Ha dom7.108; 7.112.
3anarue 2
1. IToBTOpEHMeE OTpeze/ieH’ii OCHOBHBIX MOHATUM TEMBI.
2. Permuth 3amaun [JI1, c.356]:

7.76,7.78, 7.80 Ha dom7.77, 7.81.
3. UccnenoBark GYHKLIMU U TTIOCTPOUTH UX TpaduKu

2 1
Q) y =——: 6) y =x+=
x“-1 X
3./x
Hadom a) y = " ; 0y :x2/3(1- 3x).
+
4. Pemutb 3amauu [J11, c.361]:
7.125; 7.130 Ha oom 7.126; 7.127; 7.131; 7.133.

Tema 6. Heonpeie/ieHHBIN U onpefe/leHHbIH MHTErpaJ/ibl
3anaTue 1
1. IToBTOpEHME Ompeze/ieHnii OCHOBHBIX OHATUN TEMBI.
2. Haittu Heonpe,qeneHHble VHTerpasbl METOOM HeloCpeJCTBEHHOTO UHTErPUPOBaHUS

3x% +1

. xc4x
a) f\/f, 6) ‘[x (x? +1) dx; B) fe 57dx.

Perttuth 3agauu [J11, ¢.548 — 549]:
10.34 Ha 0oM 10.25; 10.32, 10.36.
3. Hantu Heonpe,qeneHHbIe I/IHTeraJII)I MeTo,qOM 3aMeHbI TIepeMeHHOU

o [ o f—dx, o [
1+ x* X+ 1
Perttuth 3agaum [J11, c. 549, 554 — 556]:
10.41(B); 10.48 Ha dom 10.43; 10.46; 10.55; 10.76; 10.80; 10.90.
4. HaliTu HeorpeJje/ieHHbIe UHTeTPasibl METOAOM UHTEIPUPOBAHUSI 110 YaCTSIM.
Peimts 3amaum [JI1, c. 556, 560]:
10.95(a); 10.97; 10.100; 10.104
Ha dom 10.107; 10.118, 10.125, 10.126.
3ansTue 2
1. IToBTOpEHUE OTpeziesieHU OCHOBHBIX MOHSTUM TEMBI.
2. HaiiTu Heompeie/ieHHbIe UHTETPasibl OT PaliMOHATBHBIX Apobeit
Permts 3amaum [JI1, ¢.565]:
10.127; 10.128; Ha oom
10.137; 10.140, 10.144, 10.150.
3. BeruncmmTh oripesiesieHHbIe UHTerpasibl
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Perttuth 3agauu [J11, ¢.621]:
11.32,11.37, 11.50 Ha dom11.40, 11.43
4. Hatitu nioiiazi puryp, orpaHiueHHbIX C/IeAYOLUUMU KPUBBIMU

a)y:—x2+3, y:O; 6)y:X2-2X, _)/:4X'X2

Ha()OMa)y:-x2+4x, y:2x; 6)y:x2, y:\/;,
Permith 3agaun [JI1, c.630]:
11.65 Ha oom
11.64; 11.72; 11.73; 11.84.
5. BeuncmTh HecoO6CTBeHHBIE UHTETPabl
* dx 5‘. dx
a) | 230 ) 2

Permts 3agaum [JI1, .635 - 636]:
11.115; 11.118; 11.123 Ha dom 11.124;11.128; 11.129; 11.133.

Tema 7. @yHKIIUM HECKO/IBKHX MepeMeHHbIX
3anarue 1

1. IToBTOpEHMe OrpezeieHnii OCHOBHBIX OHATUN TEMBI.

2. Haiitu yacTHbIe MPOU3BOAHbIe (PYHKLIUN [IByX IepeMeHHbIX
z :xzy - cos? Xy -
Pertuth 3agauu [J11, ¢.504, 505]:
9.44, 9.46, Ha 0om9.47; 9.50; 9.51; 9.53.

3. [Nonaras, yTo Mpor3BOIbHAS (YHKLMS f muddepeHLipyeMa, TPOBEPUTD CJIeIYIOLIHE
paBeHCTBa:

y e xZ 2o, g =f(x? +y?)
ox Oy
2
y 0z oz 2 y
Ha dom X*—-xy—+ =0, z=—+ f(xy).
Y o y " f(xy)
4. Perutsb 3amauu [J11, c.505]:
9.64 Ha dom 9.66; 9.68.

HaiiTi Be/lMuMHy U Harpas/ieHHe rpajyenTa QyHKIuY B Touke M (XO, Yo» ZO) :

1
f(x,y,2) = —
Jx +y +z
naoom f(x,y,z) =xyz, M(1,1,1).

3anaTue 2

, M(1,2,1).

1. TToBTOpEHMe OTpefie/ieHU OCHOBHBIX TIOHATUM TEMBI.
2. Peruthb 3amaum [J11, ¢.509]:

9.75; 9.88 Ha 0om9.76; 9.81; 9.84.

HaiiTu TOuKM JIOKaJbHOTO SKCTpeMyMa (YHKLMMA U TIPOBEpUTb B HUX BBITNOJIHEHUE
J0CTaTOYHOI'0 YCI0BUS SKCTPeMyMa

u=2x%- Xy +2xz - y+y3+z2

3. BeluncuTh ABOVHbBIE MHTETPasIbI f f (xy )dxdy o obnmactu G, 3a/jaHHOM TPaHULIAMU
G

a) f(x,y)=xy, G:{y =0, y=x, x=1};
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2 2
6) f(x,y)=x+y°, G:{y=x, y=x"}
Haodom [ (X,¥) =x- Yy, G — tpeyronbuuk c Bepumnamu (1, 1), (4, 1), (4, 4).
Pewmts 3amaum [J11, ¢.643, 644]:
11.159 11.160.

4. C moMolbl0 ABOWHOTO HHTerpaja HaWTWU TUIONIa[lb, OrPaHUYEHHYHO CJleAYIOLUMU
KPUBBIMU:

xy =1, x+y=2,5; nadom y2 =2x+1, y2 =-2x+1.

Tema 9. Ciryuaiinbie co0biTusi. CirydyaiiHbIe BeJTMUNHBI
3anaTue 1.

1. IToBTOpEHME Orpeze/ieHnd OCHOBHBIX OHATUN TEMBI.

2. Peruts 3agaun [J16% ¢.34 — 371:

1.17a; 1.18; 1.19.

3. Cpenu 25 CTyIeHTOB, W3 KOTOPbIX 15 JeBylleK, pasbirpbIBalOTCH 4 TIpUIVIalleHds Ha
JTUCKOTEKY, TIPUUEM KaXK[[bIi MO>KET BBIMTPATh TOJBKO OfiMH OuieT. KakoBa BEPOSTHOCTH TOTO, UTO
cpeny obsazatesieid OumeTa OKaKyTCs a) TOJBKO JeBYIIKH, 0) TOBKO FOHOIIN?

Ha oom
KakoBa BepOSITHOCTB TOTO, UTO Cpe/iy oOsazaresieit OumeTa OKaxKyTCst
[IBe IeBYILKU U JIBO€e FOHOLLIeH?

4. Pemutsb 3amauu [J16, c.61 — 62]:

1.37;1.43; 1.45 Ha oom 1.38; 1.45; 1.51.

5. B ognoit rpynme I'y cTygeHTOB, M3 KOTOpbIX O; yuaTcsi Ha «OTJIWYHO». B apyrout — I
CTY[EHTOB, W3 KOTOPBIX Ha «OTIMYHO» ydarcs O,. W3 KaxkAoW rpynmbl C/lydyaiiHbIM 00pa3om
BbIOpasTH 10 OfHOMY CTY/eHTy. KakoBa BepOSTHOCTb TOTO, UTO 00a yuaTcsi Ha «OTJIMYHO»?

a) I''=18; 0,=9; I',»=16; 0,=4

Ha dom

6) F1:15; 01:5; F2:20; 0,=6.

6. Permuth 3amauu [J16, c.45, 63]:

1.26a-6; 1.55 Ha oom 1.26B-x; 1.56.

1. IToBTOpEHMe OmpezeieHnii OCHOBHBIX OHATUN TEMBI.

2. B cembe aBoe geTeid. MI3BeCTHO, UTO OIWH M3 HUX MaJIbUMK. KakoBa BeposiTHOCTb, UTO 00a
pebGeHKa — MaTBuUuKN?

3. Tlo pe3ysbTaTtam MpOBepKH 3a4eTHBIX PabOT OKa3ajaoCh, UTO B MEPBO IPyIIe MOIyUnInd
3auer 20 crymentoB u3 30, a Bo Bropod 16 u3 32. KakoBa BEepOATHOCTb TOrO, UTO HayZJauyy
BbIOpaHHast 3auTeHHasi paboTa MPUHAZJIEXXUT CTYAEHTY TIepPBOU IPYTIIbI?

4. Pemts 3amaum [J16, c.49-50, 63-65]:

1.31a; 1.65; 1.68; 1.69 Ha oom 1.33a; 1.70; 1.82.

5. [IBa cTpenka cfenaad MO OAHOMY BBICTPey B OJHY W Ty >Ke MUIIeHb. BeposSTHOCTb
TOraJlaHusi B MUILIEHb [1J1s TIepBOro crpesika paBHa 0,6, a ayis Broporo — 0,4. B MuilieHn Oka3asach
opHa ipobovHa. HaliTi BeposiTHOCTh TOTO, UTO NMTPOOOMHA TTPUHA/IJIEXKUT IIEPBOMY CTPEJIKY.

Ha dom

[Ba cTpenka cpenany MO OJHOMY BBICTpe/lly B OAHY M Ty >Xe MHIIeHb. BeposiTHOCThb
TOraJlaHusi B MUILIEHb [1Jis TTepBOro crpesika paBHa 0,8, a ajis Broporo — 0,5. B MullieHn oka3asach
opHa ipobovHa. HaliTi BeposiTHOCTh TOTO, UTO NMPOOOWHA MTPUHAZJIEXKUT BTOPOMY CTDPEJIKY.

1. IToBTOpEHMe Ompeze/ieHnii OCHOBHBIX OHATUN TEMBI.
2. Permuth 3amaun [JI6, c. 53, 64-67]:
1.34; 1.72; 1.78; 1, 85; 1.98 Ha dom1.73; 1.75; 1.87; 1.95; 1.97.

3 JI6 — uTepatypa 1oj, HOMepOM 6 B CIIUCKe JIMTEpPaTyphl
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3. BeposiTHOCTB, YTO Masioe TpeANpUsATHe CTaHeT OAaHKPOTOM B TeueHue rofa pasHa 0,2.
HaiiTi BeposSITHOCTb, UTO M3 BOCHMM MaJjbIX TIPEATPUSTUNA 3a TiepBbIM rof 00aHKpPOTATCS [Ba
TIpeJTpUSTHSI.

Ha dom

HaiitTi BepoSITHOCTb, UTO W3 BOCbMH MaJIbIX TPEJTPUSTHI 3a TIepBbIM ToJ 00aHKPOTATCS
Gosiee IBYX MpeTIPUSATHIA.
3ansarue 2

1. IToBTOpEHMe OrpeziesieHUi OCHOBHBIX MIOHSTUM TEMBI.

2. Perutsh 3amaunm [J16, c.90-92]:

3.2; 3.3.

[MocTpouTh GYHKIMIO pacripejiesieHusi, HAUTU MareMaThuyeckoe OXHaHue, AUCIIEePCUI0 U
CpefiHeKBalpaTUueCcKoe OTK/IOHEeHWEe UCXOAHBIX U TIOYyUeHHbIX C/1ydyalHbIX BeJTMUMH.

3. Pemutsk 3apaum [J16, c.133-137]:

3.25; 3.28; 3.31; 3.52 Ha 0om3.26; 3.29; 3.34; 3.54.

1. IToBTOpEHMe OrpeziesieHUi OCHOBHBIX MIOHATUM TEMBI.

2. Knuentbl 6aHKa, He CBsi3aHHbIe /IPYT C JPYroM, He BO3BDAIlalOT KPeAWUThl B CPOK C
BepoATHOCTHIO 0,1. CocTaBUTh 3aKOH paclipefie/ieHHsi YMC/la BO3Bpall|eHHbIX B CPOK KpeJWTOB U3
yKucia BblJaHHBIX. HaliTh MareMaTuueckoe OXHJaHuWe, NUCIEPCHAI0 U CpejHee KBaJjpaTUueckoe
OTKJIOHEHVe YuCJia BO3BPallleHHbIX KPeJIUTOB.

3. Cnyuaiinble BesmuvHbl X M Y He3aBUCHMbI M HUMEKOT OJUH U TOT JKe 3aKOH
pacrpezeneHusl.

3HaueHue 1 2 4
BepossiTHOCTB 0,2 0,3 0,5

CocTaBUTh 3aKOH pacripefiejieHdst CaydalHbIX BemuuvH Z=2X u W=X+Y. Hautu ux
MaTeMaTHueckKoe OXKUlaHue, IMCIIepPCUI0 U CpeJiHee KBaJipaTUueckoe OTK/IOHeHUe.

4. Pemmts 3amaum [J16, c.135-140]:

3.36; 3.41; 3.49; 3.58 Ha dom  3.43; 3.50; 3.57; 3.59; 3.64; 3.72.

6.2. KoHTpo/ibHBIE PadoTHhI

KOHTPOJIBHBIE PABOTBI

BbimonHsitoTcss kKoHTposibHasi pabota Ne 1 v pacueTHo-Tpaduueckass pabora mo 5 3ajau B
KaK7I0l ¥ KOHTposibHast pabota Ne 2 13 2 3azau.

[To BBIZAHHOMY TIperofiaBaTe/ieM HOMEpPY BapWaHTa 3aZlaHHs C TIOMOILBIO  TaO/MILIbI
BapUaHTOB, MPYBEJIEHHOMN Ha CJ/IeyIollel CTpaHuLle, OTpee/sitoTCsl HOMepa BapyuaHThl BXOJSLIMX B
3a/jaHue 3a7a4.

O6pa3er] odopmieHHsT TUTYIBHOTO JIMCTa PabOThI TipyBe/ieH B [1puioykKeHNH.

Cpoku caauu pabor:

e koHTposibHasg Ne 1 — 8 Hegens (zo 25 mapra);

® pacueTtHo-rpacduueckas — 15 Hegens (o 13 mas);

e koHTposibHas Ne 2 — 17 Hegens (70 27 masi).
Cpoku 3aueTa 3a/jJaHui (C y4eToM UCIIpaB/ieHHs OINO0K):

e xoHTposibHast Ne 1 — 9 Hezens (mo 1 arpens);

e pacueTHo-rpacduueckas — 16 Heznens (mo 20 mas);

e koHTposibHas Ne 2 — 18 Hegens (#0 1 vroHs).

Tabnuija BapuaHTOB

| 3adaua | 1 | 2] 3| 4] 5| 6 |
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Ne eapuanma Homepa eapuanmos 3adau
3a0aHus
1. 1 1 1 1 1 1
2. 2 2 2 2 2 2
3. 3 3 3 3 3 3
4. 4 4 4 4 4 4
5. 5 5 5 5 5 5
6. 6 6 6 6 6 6
7. 7 7 7 7 7 7
8. 8 8 8 8 8 8
9. 9 9 9 9 9 9
10. 10 10 10 10 10 10
11. 1 2 3 4 5 6
12. 2 3 4 5 6 7
13. 3 4 5 6 7 8
14. 4 S5 6 7 8 9
15. 5 6 7 8 9 10
16. 6 7 8 9 10 1
17. 7 8 9 10 1 2
18. 8 9 10 1 2 3
19. 9 10 1 2 3 4
20. 10 1 2 3 4 5
21. 1 3 5 7 9 2
22, 2 S5 7 9 2 4
23. 3 7 9 2 4 6
24. 4 9 2 4 6 8
25. 5 2 4 6 8 10
26. 6 4 6 8 10 1
27. 7 6 8 10 1 3
28. 8 8 10 1 3 5
29. 9 10 1 3 5 7
30. 10 1 3 S5 7 9
31. 1 6 7 8 9 10
32. 2 7 8 9 10 1
KonTtposbHast padora Ne 1
3agaua 1. Haiiti Matpuiyy, obpatHyto Matpuie A
H— 4 1 - 1H H4 1 ZH
A= 0 2 37 A=p0 2 3j
{5 -2 4f 5 -2 4f
Bapmuanr 1 Bapuanr 2
H4 0 1 -2 1 0
A=g0 1 -29 A= 0 2 3
15 -2 14 Is -2 4f
Bapuanr 3 Bapwuanr 4
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H4 0 1H H-Z 0 -1H
A=p0 2 3 A=0 2 37
s -2 of i1 -2 4f
BapuasnTt 5 Bapuasnr 6
14 1 2] 13 1 0]
A=10 2 3 A=10 2 3
11 -2 of 15 -2 4f
Bapuanr 7 Bapuanr 8
14 1 2] 14 1 0f
A=p3 1 0f A=p0 2 3|
11 -2 4 s -2 1f
Bapuanr 9 Bapuanr 10
3apaua 2. HaliTy paHT MaTpuLbI
-2 0 -1 -2 -1 37
A=p0 2 37 A=p4 2 -6
11 -2 4f 12 1 -3f
Bapuanr 1 Bapuanr 2
HZ 1 -4H -1 3 5 ]
A=g4 2 0] A=g2 -6 07
1 -3 4f 11 -3 -3
BapnaHT 3 Bapwuanr 4
! 1% 2 4
A=p-1 2 3] A=p3 -1 5]
-3 1 of {2 0 1f
Bapwuanr 5 BapnaHT 6
H-l 2 BH H 3 -lH
A=g1 4 1y A= 0 -6 27
12 0 3 -5 1
Bapuanrt 7 BapnaHT 8
Hl -1 1H Hl 2 BH
A=pg2 -1 3jp A=l 4 1y
{3 -2 4f {2 0 3f
BapuanTt 9 Bapwuanr 10
3apaua 3. Pemmth cucteMy ypaBHeHM MeTozioM ['aycca
Bapuasnrt 1 Bapuasnrt 2 BapuanTt 3




02X, - X, +Xx5 =0 0Xx; +2x, +2x3 =2 03x; +X, - X3 =3

01X, +2x, +x; =4 03X, - X, +X3 =-3 0x, +2Xx, - X3 =2

H3x, - x, +2x, =2 H2x, +2x,- x, =5 [4x, +3x, - 2x, =2
Bapuanr 4 BapuanTt 5 BapuasnTt 6

03x, - x, +2x, =7 02X, - X, +2x3 =1 02x, - 3x, +x; =5

0x, +2x, - x; =2 H3x1+2x2-x3 =9 0x, +4x, - x;, =-3

|E|2x1 - 3x, +5x, =11 Hx1 - 4x, +3x3 =-5 HBx1 +2x, +3x, =1
Bapuanr 7 Bapuanr 8 Bapuanr 9

03x; + X, + X5 =2 H- 22X, +2Xy - X3 =-7 H- 2x, +2Xx, - X3 =4

Hxl-2x2+2x3 =-1 [x-3x,+Xx; =6 0- 4x, +5x, +2x; =-12

H4X1' 3X; = X3 = H3X1 +Xx, +2x; = H4X1 +8x; =-48

BapuanTt 10

0- 3x, +Xx, +4x; =-5

Hle - 6x, - 4x5 =26

H- 2% +9x, =19

3apaua 4. [TpeacTaBUTE BEKTOP X B BHje JIMHEHHOW KOMOWHALMM BEKTOPOB di, dz, ds,

eC/IM CUCTeMa BEKTOPOB dj, dz (3 JUHEMHO He3aBHCHMMAa. B ciyuae J/IMHEWHOW 3aBUCUMOCTH
BEKTOPOB dj, Az O3 3aMEHUTb OJWH M3 HUX Ha BEKTOP X TaK, YTOOBI MMOJIydeHHass CHMCTeMa CTajia
JIMTHeMHO He3aBHCHMOM.

N

X =1 2]
iEl
Bapmuanr 1 Bapuanrt 2
L e I I e e
0~ 20@, =020 az =(- 1 a; =p3p a, =plg a; =p0p
{3  fof 134 {01 i 010
Bapuanr 3 Bapwuanr 4
L . I L.
=g3p a, =g0p a3 =p- 1 a; =)~ 2 a, =p0p az =g0p
jof 11 134 ] 310 11 010
Bapuanrt 5 BapwuaHnrt 6
I I 18 B
0- 20 a, =plp a3 =g0g a; =)~ 2pa, =p0g az =p- 1
j3f  Hof i3 i 03]
BapuanTt 7 BapuanTt 8
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ZlH 14 H5H I 1H HOH 117,

a; =3[ a, Zglg a; =[- 1 a; =) 3 [ a, =p2p a3 ZQOQ

joj ol f3l j-20  fol  fsf
Bapuasnt 9 Bapuasnrt 10
I 1H 10[] HSH ZlH H4H 117,

a; =) 3 [pa, =p2p az =g-1p a; =g3p a, =p0p az =gl
-2 fof  Hsl jof  faf Hol
3apaua 5. Haiity Marpully JiuHeliHOTO TipeoOpa30oBaHusl, TIepeBOJSILEr0 KaXK/Ablii BEKTOP

X IBYXMEpHOro JIMHEHHOTO TPOCTPAHCTBA B BEKTOD Y 10 C/ieylolleMy aJIflOpPUTMY:

Bapwuanr 1. CuMmMeTpuuHOe oTOOpakeHHe OTHOCHUTe/NIbHO MpsiMoM x; = 0, a 3areM

noBopoT Ha 90° 1o yacoBOM CTperKe.

BapuaHr 2. CuMmMeTpuuHOe oTOOpakeHHe OTHOCHUTEe/NbHO MpsiMOM x. = 0, a 3areM

1oBOPOT Ha 90° MPOTHUB YaCOBOM CTPEJIKH.

Bapuanr 3. CumMeTpuuHOe OTOOpakKeHHe OTHOCHTEeNbHO mpsMoi x; = 0, a 3arem

CUMMeTpUYHOe 0ToOpakeHHe OTHOCUTENbHO NpsIMOM X, = 0.
Bapuanr 4. CummeTpuuHOe OTOOpakeHHWe OTHOCHUTeNbHO TMpsiMoi X, = 0, a 3arem
CUMMeTpUYHOe 0ToOpakeHHe OTHOCHUTENbHO NpsiMoH X; = 0.

Bapmuanr 5. CummeTpuuHOe O0TOOpa)keHWe OTHOCHTE/IbHO Hauaja KOOp/WHAaT, a 3areM

1oBopoT Ha 90° NpOTUB YaCOBOM CTPEJIKH.
Bapuanr 6. CummeTpuuHOe OTOOpakeHHWe OTHOCHUTeNbHO TMpsiMoii X, = 0, a 3arem
CUMMeTpUYHOe 0ToOpakeHHe OTHOCUTEebHO Havyasia KOOp/IMHaT.

Bapuanr 7. CuMMeTpUUHOe OTOOpa)keHHe OTHOCUTEbHO Hauajia KOOpJWHAT, a 3areM
CMMMETPHYHOe 0TOOpakeHHe OTHOCUTEJTHHO MpsiMoii X; = 0.

Bapmuanr 8. CuMMeTpuuHOe OTOOpa’keHHe OTHOCHUTE/NbHO Hauala KOOpJMHAT, a 3areM
CUMMeTpPUYHOe 0TOOpakKeHHe OTHOCHTENbHO MPSIMOH X; = 0.

BapuaHr 9. I[ToBopor 1o yacoBo# cTpesnke Ha 90°, a 3aTeM CMMMeTpHUYHOe OTOOpakeHHe
OTHOCUTEJIbHO NIPSIMOM X2 = 0.

Bapuanr 10. CuMMeTpuuHOe OTOOpakKeHHe OTHOCHTEeNbHO mpsiMoi x; = 0, a 3arem

1oBOpOT Ha 90° MPOTHUB YaCOBOM CTPEJIKHU.

PacueTHo-rpaduueckas pabora
3agaua 1. Borunomte npeaessl QyHKIpi

Bapuanm 1
. x3 - x2 - x+1
lim 3
x=>1 x7-3x+2

Bapuanm 2
1 4
limH - H
x=20x-2  x%- 41

Bapuanm 3

\/2)(2 + 3x

lim

Bapuaum 6

lim (\/x2 +x+1- \/x2 - X)

X— 00
Bapuanm 7
lim H L 12 H
x—2[]x- 2 X3 - 81
Bapuanm 8
. AN1+2x-3
lim

x—4 \/;-2
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Bapuaum 4

. sinx -tgx
lim 22X 19
x—0 1- cosx

Bapuanm 5

5x
limH2X+5H
x— o] 2X +1[

3ajaua 2. Vccnenoparh (GyHKIMEO M TOCTPOUTH TPaguK.

Bapuanm 1

X4

Bapuanm 2

y :XZe- 2x

Bapuanm 3

X2

=—-X
4 2
Bapuanm 4

X 2
=—-2X
Y 4

Bapuanm 5

y =x+41+Xx

3agaua 3. Halit Heonpe/jeleHHbIA MHTerpall.

Bapuanm 9

lim sin 2x
1 e
x->0+41+x-1

Bapuanm 10
3

lim (1- 2x)%

x—0

Bapuaum 6
2

y =x3(1- %)

Bapuanm 7

y=vxe ¥

Bapuaum 8
2
X
5 +2x°
x“-1

Bapuaum 9

X2

x2-2

y:

- 2x2

y:

Bapuanm 10

y =x2 +24- x

Bapuanm 1 Bapuanm 6
[x -arctg 2xdx In(3x +2)dx
Bapuaum 2 Bapuanm 7
[x In3xdx fx 22X 1dx
Bapuanm 3 Bapuanm 8
fxz e” “dx f(x +2) -cos3xdx
Bapuaum 4 Bapuaum 9
3 xdx
fcos” 2x dx f——
X" +3x- 4
Bapuanm 5 Bapuanm 10
Jln22xdx fsinB 3x dx
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3agaua 4. Haiiti myoniais GUrypel, OrpaHMUeHHOM 3a/JaHHBIMU KPUBBIMU

Bapuaum 1 Bapuanum 2 Bapuanm 3
y = 1- X, y:ex’y:ex/Z’ xy =1, y =0,
— — — —,2
y_X+1a y_O y:ez X—B,y—X
Bapuanm 4 Bapuanm 5 Bapuaum 6
y =x° + 2, x =0, y :4/x2, x =1, y=2- x4,
y:]_- XZ’le y:X-l y:X2
Bapuanm 7 Bapuaum 8 Bapuanm 9
y =- x2, y =2e”, y =sinx, y =COSX, y :XZ’
x =0, x=1 x=0 y =1+0.75x>
Bapuanm 10
x =0, x =2, y =27,
y =2x - x?
3ajaua 5. Vccnenosarh GyHKIMK Ha 9KCTPEMYM
Bapuanm 1 Bapuaum 6

z =x3y2(2- X-Yy)

Z =x2y3(1- X-Yy)

Bapuaum 2

z :x3y2 1-x+y)

Bapuanm 7

z :xzy2 (1-2x-y)

Bapuanm 3 Bapuanm 8
J y
z=e2(x* +y) z=e2(x*- y)
Bapuanm 4 Bapuanm 9
z =e*(y% - 2x) z =e*(y% +2x)
Bapuanm 5 Bapuaum 10

z=xy- In(x+y)

z=-xy-In(x- y)

3agaua 1.

KonTtposnbHast pabora Ne 2

B ogHoM cocyge HaxopasTcs By 6enbix w1 U; yepHbIX mapoB. Bo BTopom — b»
Oenbix u U, uepHbIX. BpocaroT ABa KyOuka. Ecii cyMMa OUKOB, BBITIABIIMX Ha BEPXHUX T'DaHSX,
MeHblie 10, 6epyT 11ap U3 MIepBOro cocyza, eciu 6osbiiie wiv paBHa 10 — U3 BTOpOTO.

Bapuaum
1 b1=7; 41=6; BeiHyT Oesibiii map. KakoBa BepOSITHOCTB TOTO, UTO
b2=5; 42=9 CyMMa OYKOB Oblsia He MeHbIIe 107
2 b1=7; 41=5; BbIHYT yepHbIii 1ap. KakoBa BepOSTHOCTh TOTO, YTO
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b2=6; 42=9 CyMMa OUYKOB Oblsia MeHblite 10?

3 b1=6; U1=5; BuiHyT Oestbiif m1ap. KakoBa BEposITHOCTh TOTO, UTO
b2=7; 42=9 CyMMa OUKOB Oblyia MeHblite 10?

4 b1=7; U1=5; BbIHYT yepHbIii 1ap. KakoBa BeposITHOCTh TOTO, UTO
b2=9; 4Y2=6 CyMMa OUKOB Oblsia He MeHblite 10?

5 B1=5; U1=6; BbIHYT yepHbIii 1ap. KakoBa BeposITHOCTh TOTO, UTO
b2=9; 4Y2=6 CyMMa OUKOB Oblsia He MeHbliie 10?

6 b1=5; 41=9; BriHyT Gesbiii map. KakoBa BeposITHOCTB TOTO, UTO
b2=7; U2= CyMMa OUYKOB Oblsia MeHblile 10?

7 b1=5; U1=7; BriHyT yepHbIii 1ap. KakoBa BepoATHOCTB TOTO, YTO
b2=6; 42=9 CyMMa OYKOB Obuia He MeHblle 10?

8 b1=5; U1=7; BeiHyT Gesbiii map. KakoBa BepOSITHOCTB TOTO, UTO
b2=9; Y2=6 CyMMa OYKOB Oblsia MeHblIie 10?

9 b1=4; 41=8; BeiHyT Gesibiii map. KakoBa BepOSITHOCTB TOTO, UTO
b2=9; 42=6 CyMMa OYKOB Oblsia MeHblIie 10?

10 b1=8; U1=4; BbiHyT yepHbIii 1ap. KakoBa BepoITHOCTB TOTO, UTO
b2=6; U2=9 CyMMa OYKOB Oblsia He MeHbIIe 107

3ajgaua 2. 3aKoH pacripefiesieHUsi ByMEPHOM AUCKPeTHOM ciy4aiiHol BennuuHbI (X, Y)

3a/jaH Tab/uiel:

Y
X 0 1 2 3
-1 0,02 0,03 0,09 0,01
0 0,04 0,2 0,16 0,1
1 0,05 0,1 0,15 0,05
HaliTu yc/i0BHbIe 3aKOHBI pacIpe/iesieHust:
Bapuanm
1 C/ly4yaiiHOM BenMuuHbl X Mpy ycioBuU Y=0 U cay4yaiiHON BequMUMHbI Y TIpU
ycnoBun X=-1
9 CIy4yalHOU BeMuMHbI X TIpU yCj10BUM Y=0 ¥ C/IydyaliHOM BeJIMUWHBI Y TpU
ycnosun X=0
3 CIy4yalHOU BeWuMHbI X TIpU yC10BUM Y=0 ¥ C/ydyaliHOM BeJIUUWHBI Y TpHU
ycnoBud X=1
4 CJIy4aliHOM BenMuuHbl X MpY yCIOBUU Y=1 U C/y4yallHOM BeJWYMHBI Y IIpU
ycnoBud X=1
5 CJIy4aliHOM BeMuuHbl X MpY yCJIOBUU Y=1 W C/yyallHOM BeJWYMHBbI Y IIpU
ycnoBurd X=0
6 CJly4aliHOM BenMuuHbl X MpY yC/I0BUU Y=1 W Cy4yallHOM BelWYMHBbI Y TIpU
ycsioBumn X=-1
7 CJly4aliHOM BeMuUuHbl X MpY YCJIOBUU Y =2 W CIy4yalHOM BeJWYMHBbI Y TIpU
ycaoBuu X=-1
8 CJly4aliHOM BeMuuHbl X MpY YCJIOBUU Y =3 W CIy4YyalHOM BeJWYMHBbI Y TIpU
yciaoBuud X=0
9 CJly4aiiHOM BelMuuHbl X MpY YCJIOBUU Y =2 W CIy4yallHOM BeJWYMHBbI Y TIpU
yca0BuU X=1
10 Cy4yaiiHOM BeWuMHBI X TIpU yCJI0BUM Y=3 U CAydyaliHOW BeJIMUWHBI Y TIpU

yca0BuUd X=1
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4.3.

OLieHOUHbIe Cpe/ICTBA /151 IPOMEXXYTOUHOM aTTeCcTalj|u.

4.3.1 ®opmupyeMble KOMIIETEeHLMN
Kon HanmeHoBaHue Kox stana ocsoeHusiiHanmeHoBaHUue 3Tarna
KOMITeTEHIIUM |[KOMIETEeHLIUN KOMITeTEeHLIUU OCBOEHHsI KOMITeTeHL[UU
OIIK-5 BiiajeHye HaBbIKAMU OIIK-5.1 CrnocoOGHOCTD OTIpefiesisTh
cocTaB/ieHus OIOI)KeTHOU 1 MaTeMaThuueCKUe OCHOBBI
(b1HAHCOBOI OTUETHOCTH, CoCTaB/eHus1 OIOPKETHOU 1
pacripejie/ieHUs] peCypCcoB C (b1HaHCOBOM OTUETHOCTH
Y4eTOM MOC/Ie[CTBUN
B/IVSTHUST Pa3/IMYHbIX
METO/IOB 1 CITOCO0OO0B Ha
pe3y/bTaThbl AesTeTbHOCTU
OpraHu3ayu
4.3.2 TurioBble OL|eHOYHbIe CPeJCTBa
IIpuMepHBbIe BOIIPOCHI K 3K3aMeHy
1. Marpulipl ¥ OCHOBHBbIE OTepalyy Haj HUMHU.
2. Buppl matpun. I'eoMeTprueckass MHTepIipeTaLus BEKTOPOB.
3. YMHO)XeHHe MaTpull.
4. Ornpepenuresy MaTpuUL] BTOPOrO U TPeThero rnopsijka.
5. OO6parHasi MaTpulia U ee HaxOXKJeHue.
6. CBoliCcTBa ornpeziesiuTesnen.
7. OneMeHTapHble TipeoOpa3oBaHUsi CTPOK U CTOMOLOB MaTpuilpl. WX ucmonb3oBaHWe IpU
HaXOX/IeHUH OTpefie/iiTese.
8. Panr marpuiibl. Cioco6bl BEIUKC/IEHUS paHTa MaTpPHULbL.
9. YcnoBue KpoHekepa-Kamenmm COBMECTUMOCTH CUCTEMbI JIMHEMHBIX — ajireOpanuecKux
ypaBHEHUH.
10. 3arich 1 pelieHre CUCTEMBI JTMHEWHBIX anreOpanuecKuX ypaBHeHUH B MaTPUUHOM BHUJE.
11. PelieHue cucTeMbI TMHEHHBIX anrebpanueckux ypaBHeHUN metofoM ["aycca.
12. CucteMbl JIMHEMHBIX OJHOPOAHBIX YpaBHEHWH; CBOWCTBA, (GyHAaMeHTa/lbHas CuUCTeMa
peleHui.
13. Ob1ee pelrieHue CHUCTeMbI JTUHEMHBIX anreOpanuecKuX ypaBHeHH; CBOOO/HbIe HeH3BeCTHBIE,
6a3ucHbIe pereHusl.
14. JIuHeliHOe TIPOCTPAHCTBO.
15. JIuHelHasi 3aBUCMMOCTh U He3aBUCUMOCTh BeKTOPOB. CriocoObI orpe/ienieHusl.
16. basuc nuHeNHOro NpocTpaHcTBa. Pa3MepHOCTb JIMHEMHOTO NPOCTPaHCTBa.
17. JluneliHble ripeobpa3oBanusi. CBOMCTBa.
18. HaxoxxjeHre MaTpHLIbl TMHEHHOTO TIpeoOpa3oBaHusl.
19. CkansipHOe Npouv3Be/ieHre BeKTOPOB. YTO/I MeX/1y BEKTOpaMH.
20. OpTOHOPMHUPOBAHHKIN Oa3uc. EBKIMI0BO MPOCTPAHCTBO.
21. TToHsiTe feUCTBUTENbHOW (PYHKLIMM [1eCTBUTe/IbHON TiepeMeHHOW. ['paduk QyHKIuM.
OcHOBHbIEe CBOMCTBA (DYHKLIMIA.
22.Tlpegen  UYMCJIOBOM  TOC/Ie[OBaTE/IbHOCTH. [lpusHaky  CyllecTBOBaHUSl  Mpefesa
rocsiefoBareIbHOCTH. OCHOBHBIE CBOMCTBA CXOASALMXCS NTOC/Ie,0BaTeIbHOCTEH.
23. IIpegen dyHKUM B 66CKOHEYHOCTH U B TOUKE.
24. HenpepbIBHOCTb (YHKLMM [|€MICTBUTE/ILHOW NepeMeHHOM B TOUKe 1 Ha OTpe3Ke.
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25.
26.

27.
28.
29.

30.
31.
32.
33.
34.

35.
36.

37.
38.

39.

40.

41

44,
45.

46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.

57.
58.

CBoiicTBa (pyHKLMM, HelpepbIBHbIX Ha OTpe3Ke.

[Tpou3BogHasgs ¢yHkuMU U Auddepeniman. [eomeTpuueckuidi U (U3MYECKUN  CMBICT
TIPOM3BOJHOM; reoMeTpruYeCcKUid cMbICI AuddepeHLiana.

Teopems! depma, Pomts, Jlarpasska.

Touku sxcTpemyma. Heobxomumoe 1 ZOCTaTOUHOE YC/IOBHE JIOKATBHOTO SKCTpeMyMa (QyHKIHH.
Boimyknocte ¥ Touku neperuba ¢yHkuuu. HeobxonyuMoe M focTaToyHOe yCIoOBHe reperuba
(byHKUMY.

Haxox/ieHrie acCUMITTOT (PyHKLUH.

YpaBHeHUs KacaTe/bHON U HOpMasiu K rpaduky (GyHKLMU B 3aJaHHOM TOUKe.

[TepBooOpa3Hasi GyHKLMM U HeorpeZie/IeHHbIN UHTerpaJl.

CBoiicTBa Heorpe/ie/IeHHOro UHTerparna.

[TonsTe omnpesneneHHoro uWHTerpana. CBOMCTBA M TreoMeTpyUYecKass UHTeprHpeTaLys
orpe/ie/IeHHOTO UHTerparia.

dopmyna HetoToHa-JleiibHMLIA.

HecobcTBeHHble wHTeTpasbl ¢ OeckOHeUHbIMHM TipefiesiaMd. HecoOCTBeHHbIe WHTerpasbl OT
HeorpaHWueHHbIX (QYHKUWH. [IpU3HaKK CXOAUMOCTH HeCOOCTBEHHBIX UHTeTPasioB.

[TonsTre uncoBoro psza. OCHOBHBIE CBOWICTBA PSAJOB.

Heobxomumblli  MpU3HaK  CXOAUMOCTH  psfa. [IpU3HaKM  CXOAMMOCTA  DPSIOB  C
HeoTpHULIaTe/IbHbIMU UIeHaMH.

AbcontoTHasi U YC/IOBHasi CXOAWMOCTb 3HAKOTlepeMeHHBIX PpsiioB. [IpuU3HaK CXOJUMOCTH
JletibHuIIa /17151 3HAKOUepeyOIerocs psija.

CrenenHble psiibl. Teopema AGesiss. CBoOMCTBa CTeleHHBbIX PsifioB. Paadyc CXOOUMOCTH
CTeIeHHOro psja.

. Pagp1 Tetinopa u MaksiopeHa.
42.
43.

[ToHsATHE (PYHKLIMY HECKO/IBKUX TepeMeHHbIX, Ipe/iesl U HeMPepbIBHOCTb (YHKL[MU.

YacTHble NMpOM3BOAHBbIE TEPBOTO MOPsiAKa W TMOJMHBIA AUQQepeHLan (QyHKLMM HeCKOJIbKUX
repeMeHHbIX.

[Tpor3BozHas 110 HarpaB/IeHWIO, FPajueHT (PyHKLUH.

OKCTpeMyMbl (YHKIIMM MHOTMX I[lepeMeHHbIX, Heo0XOJuMOe U [J0CTaTOYHOe YCIOBHe
3KCTpeMyMa.

Kparnble uHTerpasnel. CBefjleHHe KpaTHOrO MHTerpasa K IOBTOPHOMY.

OCHOBHbI€ TIOHSITUSI TEOPUU BepPOSITHOCTel. [IpoCcTpaHCTBO 371eMeHTapHBIX COOBITHH.

OcHoBHbIe ()OPMYJIbI /1J151 BBIYMC/IEHHS] BEPOSITHOCTEH.

He3zaBucuMble 1 3aBUCHMBIe COOBITHSL. YCIIOBHAsi BEPOSITHOCTb.

®opmysia nonHoM BeposiTHOCTU. Teopema barieca.

®opmyina bepuyiu.

Omnpegenenyve cy4aliHOU BeJIMYUHBI. [JMCKpeTHbIE U HellpepbIBHbIe C/IyyalHble Be/IMUMHBI.
@OyHKUMA pacrpefie/ieHus1 C/ly4aiHOM Be/JWYMHBbL. [II0THOCTH pacripefiesnieHHs HelpepbIBHOM
CJTy4aliHOM BeJIMYMHBI.

UucoBble XapaKTepUCTUKM CAy4YalHbIX BeJWYMH: MareMaThUueckoe OKUZaHWe, [IWCIepCHs,
CpejHee KBaflpaTUueCKoe OTK/IOHeHUe.

OcCHOBHbIE 3aKOHBI pacrpezie/ieHus1 CJlyd4aiHbIX BelIMUrH: paBHOMepHoe, bepHymny, IlyaccoHa,
5KCIIOHEeHILMaIbHOe.

@OyHKLYSA pacrpesesieHus U IJIOTHOCTh IByMEPHOW C/TyYaiiHOM Be/TMUMHBI.

3aBUCHMBbIEe U He3aBUCHUMBbIe C/y4aliHble BeJIMUMHBI. YCIOBHBIE 3aKOHBI pacripesie/leHusl.
UucoBble XapaKTepUCTUKW [BYMEDHBIX CIy4yalHbIX BequuuH. KoBapuanms, ko3(Q@uiueHT
KOpPpeJIsILIY.

[ITkasa oLjeHUBAHYSA.

OI_IEHKEI 3HaHPII>i, YMEHI/II‘/JI, HaBBIKOB IMMPOBOAUWTCA Ha OCHOBE 6aﬂﬂbH0-p6ﬁTHHFOBOﬁ CHUCTEeMBI:

30% wu3z 100% (wm 30 6amwioB u3 100) - Bk/iajg B WTOTOBYIO OLIEHKY I10 pe3y/bTaTam
MIPOMEXKYTOYHOM aTTecTalyu.
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[lpu oueHwBaHMM OTBeTa OOydYaroierocss B Xofe IPOMEXYTOYHOM arTecTaljid MOXKHO

OIMHPpaThCs Ha C/1eAyIolIe KpUTepHUM:
banel Kputepuii oLieHKH

26-30 OOyuaroluiicss  TOKa3blBaeT BBICOKUM  YPOBEHb  KOMIIETEHTHOCTH,  3HAHHS
MPOTrPaMMHOTO  MaTepHasna, y4yeOHOM, TiepHOJUUecKO W  MOHOTrpaduuecKoit
JIUTeparyphbl, 3aKOHOZaTe/IbCTBa U NIPAaKTUKU ero IPUMeHeHUs], PACKPbIBaeT He TOJIbKO
OCHOBHBIE TOHATHUS, HO M aHaIu3upyeT MX C TOYKU 3PEHHsl pa3/M4HbIX aBTOPOB.
OO0yuaroluiics ToKa3bIBaeT He TOMBKO BLICOKMM YPOBEHb TeOPeTHUYEeCKHUX 3HAHWM, HO
W BUAUT  MeXAWCLUMIUIMHapHble  cBs3u.  [IpodeccroHanbHO,  TPaMOTHO,
T10C/IefloBaTe/IbHO, XOPOLIUM $3bIKOM YeTKO M3/1araeT Marepuasl, apryMeHTUPOBaHHO
(opMmynupyeT BbIBOALL. 3HaeT B paMKax TPeOOBaHWI K HallpaBIeHUIO U TPOGUIIIO
MIOZITOTOBKU 3aKOHOZ|aTe/IbHO-HOPMAaTUBHYIO M TpakTHueckyro 0Oa3y. Ha Bompocsl
OTBeyaeT KpaTko, apr'yMeHTUPOBAHO, YBEPEHHO, IO CyLL[eCTBY.
16-25 OOyuaroiuiicss TIOKa3bIBaeT JOCTaTOYHbI YPOBEHb KOMIIETEHTHOCTH, 3HAHUS
MaTepuasoB 3aHATHH, YUeOHOM M MeTOAMUEeCKOW JIMTepaTryphl, 3aKOHOJaTe/lbCTBa U
NIPaKTUKU €ro MNpUMeHeHUsl. YBepeHHO M NpOo(eCcCHOHaIbHO, TPAMOTHBIM SI3bIKOM,
SICHO, YeTKO W TOHATHO M3/1araeT COCTOSIHME M CyThb BOIIpOCa. 3HaeT HOPMAaTHUBHO-
3aKOHOZaTeNbHYI0 W  TpaKTHuUecKyro 0a3y, HO T1pU OTBeTe JIOMyCKaeT
HeCylleCTBeHHbIe MorpelrHocty. OOyuaroIuics MoKasblBaeT JO0CTaTOYHbIN YPOBEHb
npodecCcOHAMBHBIX 3HAHUM, CBOOOJHO OTEepUpyeT MOHSATUSAMH, METOJAMH OLeHKU
TIPDUHATHS peLIeHNld, KMeeT TpeCTaB/leHue: O MeXIUCLUIUIMHAPHBIX CBA3SX,
yBSI3bIBA€T 3HAHWS, IIOJIyYeHHble [IPYM W3yUYeHUU pAas/IUuHbIX [AUCLIMIUIVH, yMmeeT
aHa/IM3UPOBaTh IpPAKTHUeCKUe CUTyallud, HO [IOMYyCKaeT HEKOTOpble IMOTPelIHOCTH.
OTBeT NOCTPOeH JIOTUYHO, Marepyas U3/1araeTcsi XOpPOLIUM SI3bIKOM, TPUBJIEKAeTCst
MHGOPMaTUBHBI W WUIIOCTPUPOBaHHBI MaTepuas, HO TIpU OTBeTe JOMycCKaeT
HEeKOTOpble NOrpelIHOCTU. Bonpock! He BbI3bIBAIOT CyLI|eCTBEHHBIX 3aTPY/iHEHUH.
6-15 OOyuaroImuiicss ToKa3blBaeT [JOCTaTOYHbIe 3HAHWS MaTepHajioB 3aHSTHH, HO TIPH
OTBeTe OTCYTCTBYET 0/DKHasl CBSI3b MeX/ly aHa/Iu30M, apryMeHTaliell U BbIBOJaMH.
Ha nocraBneHHble ujeHaMM KOMHUCCHMM BOMPOCHI OTBeYaeT HEYBEPEHHO, [0MyCKaeT
rorpeirHocTy. OOyuaromuiicss BiafieeT TMPAKTUUeCKUMU HaBbIKaMH, TPHBJIEKAeT
WITFOCTPAaTUBHBIA Marepuas, HO UYyBCTBYeT ceDsi HeyBepeHHO TIpH aHasu3e
MeXXJUCLIMIUIMHAPHBIX CBsi3ell. B oTBeTe He Bcersja MpUCYTCTBYeT JIOTHKA, apTyMeHTbI
TIPUBJIEKAIOTCS HeJOCTaTOuHO Beckve. Ha mocraByieHHble BOMPOCHI 3aTPyAHSIETCS C
OTBEeTaMH, TTOKa3bIBaeT HeJJOCTAaTOYHO ITyDOOKHe 3HaHUSI.
0-5 OOyuarommuiicss Toka3biBaeT cJabble 3HAHWSI MAaTepUajoOB 3aHATUH, y4eOHOU
JIMTepaTypbl, 3aKOHOJATe/JbCTBA W IPAKTMKWA €ro IMpPHUMeHeHWs, HU3KUM YpPOBeHb
KOMIIeTeHTHOCTH, HeyBepeHHOe H3/iokeHWe Boripoca. OOyuaroliuiicsi ToKasbIBaeT
cabplii  ypoBeHb TPOGEeCCHOHANBHBIX 3HAHWW, 3aTpPyAHSETCS TIpU  aHaju3e
MpaKTUUeCKUX CUTyalui. He Mo)keT mpuBecTH MpuMepbl M3 peabHOW MPaKTHKU.
HeyBepeHHO M /10rMuecKy Heroc/iefoBaTe/bHO H3naraer marepuan. HerpaBuibHO
OTBeyaeT Ha BOMPOCHI WX 3aTPYJHSETCSI C OTBETOM.

[IIkasia mepeBo/ia U3 MHOTO0A/VTLHOW CUCTEMBI B TPAJAULIMOHHYIO:

- 00yuarommemMycsi BBICTAB/SIETCS OLleHKAa «HEYIOBIeTBOPUTETBEHO» eC/Ti 00yYaroIuics
HaOpan meHee 50 6asoB,

- OIIeHKA «Y/IOBJIETBOPUTEIbHO» BBICTAB/ISIETCS TIPU YCJIOBUM, €C/IM 00yuaroIuiicss Habpait
ot 50 10 65 6anoB;

- OLIEHKa «XOPOIIIO» BHICTAB/ISIETCS TIPY YCIOBUH, eC/id oOydatromuiicss Habpan ot 66 10 75
0as1oB;

- OIIeHKa «OT/TMUHO» BBICTABJISIETCS TIPH YCIOBUH, eCiv o0yuaroruiics Habpan ot 76 go 100
6anioB.

100 6ansoB BBICTAB/SIETCS TIPYM YCJIOBUUM BBITIOJTHEHUSI BCeX TpeOOBaHUM, a TakkKe TIPU

28



00si3aTe/lbHOM — TIPOSIBJIEHWH  TBOPYECKOTO OTHOIIEHUSI K TIPeAMETY, YMeHHWU HaxXOAWThb
OpUTUHA/IbHBIE, HE cofepKalljuecss B yueOHMKAX OTBeThl, yMeHUHM paboTaTh C MCTOYHUKAMH,
KOTOpble COZIep>KaTcsi [IOTIO/IHUTE/IbHOM JiuTeparype K KypCy, YMeHUM COeAUHSITh 3HaHUs,
roJiyyeHHbIe B JaHHOM KypCe CO 3HaHUSIMU JIDYTHUX AUCLIUIUIAH.

4.4, MeToauuyecKre MaTepraslbl

YCTHBIH OMpOC SIBASIETCS OJHUM W3 OCHOBHBIX CIOCOOOB TIPOBEPKH YCBOEHMs 3HAHWU
oOyyarolMucsi. Pa3BepHYThIM OTBET CTyZAEHTa /I0/DKEH TPe/ICTaB/IATh CO00M CBSI3HOE, JIOTUYeCKU
ToC/IefioBaTesibHOe COOOIeHre Ha ONpe/ie/IeHHYH TeMy, TOKa3blBaTh €ro yMeHHe TpPUMEHSITh
orpe/ie/sieHUs], TpaBU/a B KOHKPETHBIX C/ydasX. OCHOBHble KPHUTEPUM OL[EHKU yCTHOIO OTBeTa:
TIPaBWILHOCThL OTBETA 10 COJiepyKaHUIo; MOIHOTA U TyOHHA OTBeTa; JIOTUKa U3/IOXKeHHsI MaTepuasa
(yuuTbIBaeTCsi yMeHUe CTPOUTH LieJIOCTHBIM, MOC/IeoBaTebHbIA paccKas, rPAMOTHO T0/Ib30BaThCs
criel[MaabHOM TePMHUHOJIOTHEN ); UCTI0/Ib30BaHKe [JOTIOJTHUTeIbHOTO MaTepuaria.

5. MeToanuecKue yKa3aHus /I 00y4alomiuXxcs M0 0CBOEHHIO JUCIUTLTHHBI

[ToaroToBKa K 3aHSATHSIM [IO/DKHa HOCUTh CHCTeMaTHUeCKUM XapakTep. OTO T103BOJIUT
obyuarolieMycsi B TIOJIHOM 0ObeMe BBIMOJIHUTBL Bce TpeboBaHuUs mperozaBatesss. OOydaronumcst
pPEKOMEeH/1yeTCsl U3ydaTb KaK OCHOBHYHO, TaK U JJOTIOJTHUTE/IbHYIO JINTEpPaTypy, a TaKKe 3HAKOMUTBCS
¢ VlHTepHeT-UCTOUHHKaMH (CIIMCOK MPUBEIeH B pabouei porpamMmme 1o JUCLIATIIUHE).

[ToaroToBKa 00y4arOIIUXCsl K OMPOCY TIPeAro/iaraeT u3ydeHre B COOTBETCTBUU TeMaTHKOU
JIVCLITIJTMHBI OCHOBHOW/ [IOTIOJIHUTE/TbHOM JIUTepaTypbl, HOPMATHUBHBIX JOKYMEHTOB, WHTEDHEeT-
pecypcoB.

OOGyuaroIuiicsi TOTOBUT I0K/Ia/] B (hopMe YCTHOTO COOOIIEHUS 110 TeMe JTUCIUITTMHBI.

[IpennaraeTcs cnefyrolasi CTPYKTypa JOK/Iaza:

1. Bepnenue:

— yKa3bIBaeTCs TeMa U LieJib JOK/Ia/a;

— 0b03HauaeTcst IpobIeMHOE 110718, TeMaTHUeCKUe Pa3/esibl JoK/Ia/a.

2. OCHOBHOEe coflep)KaHue JOoK/aja:

— T0CJIeJ0BaTe/IbHO PACKPBIBAOTCS TeMaTUUeCKUe paszesbl JOK/Iaja.

3. 3ak/iroyeHue:

— TIPUBOJSTCS OCHOBHBIE pe3y/bTaThl U CY)KAEHUs] aBTOpa IO MOBOAY IyTell BO3MO)KHOTO
pellieHHs PaCCMOTPEeHHOM TTPO0/IeMbI, KOTOPbIe MOTYT OBITh 0(hOpMJIEHBI B BH/Ie PEKOMEH/IAl[|i.

6. YueOHas /MTEpaTypa U pecypchbl HH()OPMAILHOHHO-Te/IEKOMMYHHKAIIMOHHOM
cetu "VIHTepHeT", BK/IIOUAs MepeyeHb y4eOHO-MeToAHYeCKOro obecneueHus
JJISl CAaMOCTOATE/THHOM Pa0d0ThI 00yUaloIMXCA M0 JUCHUIIMHE

6.1. OcHoBHas iMTEparypa

1. Bunc P. Maremaruka yrnpaBieHUs KaryiTaaoM. MeToJbl aHasu3a pycKa JJis TpeiiepoB 1
noptdenbHbIX MeHepkepoB - M. : AJIBITMHA Ilabnuiep, 2012. — 408 c.
2. Bviciias Marematvka / Bnagumupos, FO.H. - M.: Okeli-kaura, 2012. - 3BbC "JlaHp"

[http://e.lanbook.com/view/book/5545]

6.2 /lonoiHMTe/IbHAA JIMTeparypa

1. bepesuna H.A. Bricilas maremMarvika /l CaparoB: HayuHas KHura -
http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/8233 — 9BbC «IPRbooks»

2. [MrwoxenkoBa JI.U. TIpaktukym mo Beiciiedi matematvike // M.:. BUHOM. Jlabopatopusi
3HaHUM - http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/6524.— 5bC «IPRbooks»

3. Mamunerkuii I'T"., [TocamxkoB C.A., Kanensko O.H. OBPA3OBAHUE—HAYKA—
I'OCYIOAPCTBO. I[TPOBJIEMbBI 1 HAZJEXK/IbI BecTHUK MOCKOBCKOIO yHUBEpPCHUTETA.
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http://e.lanbook.com/view/book/5545

Cepus 20: ITegarornueckoe obpasoBanue. 2013. Ne 4. C. 3-29. - 3BC elibrary
http://elibrary.ru/item.asp?id=21063062

4. Hapunbsauu A. C. Maremartuka XXI - pagukansHas cMeHa napagurmel. Mogers, a He
AnroputMm Bonpoce! punocodpuu. - 2011. - Ne 1. - C. 71-82.

6.3. YueOHO-MeTOoANYeCKOe 00ecrieueHre CaMmoCTOSITe/TbHOH PaboThI

1. Mogenb TO3WIMOHHOTO OOyuYeHUs CTYAEeHTOB [DIeKTPOHHBI pecypc]: TeopeTHyecKre
OCHOBBI W Metofuueckue pekomeHzgauuu/ W.B. IllusH [u fgp.].— DyeKTPOH. TEKCTOBbIe
JaHHble.— M.: MOCKOBCKMM TOpOJCKOM Ieflaroruuyeckuii yHusepcureT, 2012.— 152 c.—
Pexxum pocrtyna: http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/27375.html.— 3BC
«IPRbooks»

2. O6pa3oBaresibHble MHHOBALIUY Y TIPAKTUKKU Kapbephl : COOPHUK MeTOWYeCKUX MaTepyasoB U
crarer / PAHXwuI'C nipu [Ipesunente P®. - M. : [leno, 2015. - 192 c.

3. Tlcuxonorusi ajanrTalMi U couyanbHasi cpefa. CoBpeMeHHbIe TIOAXOAbI, TPOOIEMBI,
nepcrieKTHBbI [DneKTpoHHbIN pecypc]/ JL.I. [Iukas [v Ap.].— OneKTpOoH. TEeKCTOBbIE [JaHHBbIe.
— M.: ITep Co, 2007.— 624 c— Pexxum JOCTyTIa:
http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/7431.html.— 3B5C «IPRbooks»

4. CouuabHO-TICUX0/IOTHYecKre —acrekThl (OpPMUpPOBaHMsI KyAbTYpPhl caMooOyuaroreicst
opranuszaimu / A. 5. Hukonaes [u ap.] // Boripockl ncuxonoruu. - 2014. - Ne 6. - C. 44-52.

6.4. HopmaTruBHbIe IPaBOBbIe JOKYMEHTHI

1. ®enepanbHbiii 3ak0H OT 27.07.2006 N 149-®3 (pen. ot 24.11.2014) «O6 uHbopmaiyy,
MH(OPMaLMOHHBIX TEXHOJIOTUSX U 0 3amuTe uHpopmauyn» // CIIC «KoHcynbraHT-ITmoc».

2. ®enepanbHbii 3ak0H OT 9 deBpansgs 2009 1. Ne 8-d3 «O6 obecrieueHMd [AOCTyIa K
vHbopMaluM O  [IeATeNlbHOCTM  TOCYJIapCTBEHHbIX OpPraHOB W OpraHOB  MeCTHOTO
camoytipasieHus» // CIIC «Koncynsrant-I1moc».

3. ®enepanbHbiii 3akoH OT 6 ampens 2011 . Ne 63-®3 " "O6 snekrponHo# nogmicu” // Cobp.
3akoHogarenbcTBa Poc. ®enepaumu. — 2011, — Ne 2

4. ®enepanbhbiii 3akoH OT 27.07.2006 Ne 152-®@3 "O mnepcoHalbHbIX [JaHHBIX" (peA. OT
21.07.2014) // Cobp. 3akoHomaTenscTBa Poc. @epeparm. — 2006. — Ne 31.

6.5. IHTepHeT-pecypcCel, ClIpaBOYHbIe CUCTEMBI

http://www.government.ru — ocuruansHblii cait [1paButensctBa Poccuiickoii ®eneparyu
http://www.gks.ru — ®eznepanbHas ciy)0a rocyaapCcTBeHHON CTaTUCTUKH.
http://epp.eurostat.ec.europa.eu - Iloptan cratuctuku «EBpocTar»
http://www.evernote.com — VIHpopMaljMOHHbII MeHe/Kep

CrnipaBO4HO-TIpaBOBasi cucTeMa «KOHCY/IbTaHT IUIFOC.

CrnipaBo4HO-TIpaBOBas cucremMa «l'apaHT».

http://www.intuit.ru — MHTyuT HaljuoHa/nbHbIN OTKPBITHIM YHUBEPCUTET.

Nk =

6.6. 1HbIe HCTOUHUKH

1. Kpewmep, H. III. MareMaTuka /iJisi 9KOHOMUCTOB: OT ApUGMEeTHKU 0 DKOHOMETPUKU - M. :
FOpaiit, 2011 - 656 c.

2. Maremaruka B 3koHoMmuke / A. C. ConogoBHukoB, B. A. babaiiues, A. B. bpawnos, U. T.
[Tanzpa - M. : @uHaHCch! U cratuctuka : UHOPA-M, 2011 - 575 c.

3. IMankun A.C. 3ajaud C pellleHUsIMU TI0 BbICIlIeli MaTeMaTUKe, TeOPUM BepOSITHOCTEH,
MaTeMaTU4eCKOM CTaTUCTUKe, MareMaTHyeCcKoMy MnporpammupoBaHuio - M.: Jlamkos u K,
2015 - http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/5103 — 3BC «IPRbooks»

4. ConomoHukoB A. C. MaremMaTvka B 5KOHOMUKe : y4eOHMK : peKoMeH/0BaHO M-BoM
obpa3zoBaHuss P® fns CTyeHTOB SKOHOMHUYECKUX CrieljuajibHOCTel By30B. Y. 2
MaremaTnueckuii aHamms - M. : duHaHce ¥ ctatiucTiKa : UHDOPA-M, 2011. — 556 c.
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http://elibrary.ru/item.asp?id=21063062

5. GERHARD JAGER and RICO ZUMBRUNNEN EXPLICIT MATHEMATICS AND
OPERATIONAL SET THEORY: SOME ONTOLOGICAL COMPARISONS // The Bulletin
of Symbolic Logic Vol. 20, No. 3 (SEPTEMBER 2014), pp. 275-292 - 3bC JSTOR
http://www.jstor.org/stable/23927279

7. Marepua/ibHO-TexHUUYeCKasi 0a3a, MH(OPMaMOHHbIE TEXHO/IOTHH, IPOrPaMMHO€
obecrieueHne 1 HHGOPMAI[HOHHBIE CIIPABOYHBIE CHCTEMbI

st ipoBefieHUsT 3aHATHIA 10 JWCLUILIMHE HeoOXOAWMO CJie/lytoljee MaTepuabHO-TEXHUYECKOe
obecrieueHye: yueOHble ayAUTOPUM [Is1 TIPOBEJIEHNS 3aHSATHIA JIEKIJMOHHOTO Y CEMHUHAPCKOTO THIIA,
TPYIIOBBIX W WHAWBUAYAJbHBIX KOHCY/bTAllMH, TEKYIIero KOHTPOIAS W TPOMEXYTOUHOMN
aTTeCTallyH, [IIsl CAaMOCTOSITe/TbHOM pabOoThI: UMTaIbHBIE 3a/Ibl OMOIUOTEKH.
[TporpammHuoe ob6ecrieuenne: MS Office Professional Plus 2016.
WnadopmaLmoHHble  cripaBouHble  cucTeMbl:  Hayunas  Oubmuoreka PAHXuI'C. URL:
hitp:/lib.ranepa.rw/; HayuHasi smekTpoHHast 6ubmioreka eLibrary.ru. URL: hitp:/elibrary.ru/defaultx.asp;
HauyonaneHast snekrpoHHass Oubmuoreka. URL: wwwnnsru; Poccuiickasi rocyzapcTBeHHast
oubmoreka. URL: www.rslru; Poccuiickasi HaupoHanbHast Oubmoreka. URL:  www.nnirru;
OnekTpoHHass Oubmuoreka Grebennikon. URL: hitp:/grebennikon.rw/; DmeKTPOHHO-OMO/IHOTEUHAs
cuctema W3parenbctBa «JlaHb». URL: htip:/e.lanbook.com; O/1eKTPOHHO-OMOMMOTEYHast cuUcTeMa
FOPAWT. URL: http:/www.biblio-online.ru/.
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