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1. Ilepeyens MIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs O JUCHHUILINHE, COOTHECEHHBIX C
IVIAHMPYEMBbIMH pe3yJIbTaTaMHi 0CBOCHMA 00pa30BaTe/IbHOM NMPOrpaMMbl

1.1 Jucuumnuua bBb1.5.13 OcHOBBEI MaTeMaTH4YeCKOro aHalnu3a o00eCHeUYMBAeT OBJIAJCHUE
CJIETYIOIITUMHU KOMIIETSHITUSIMHU C yUYE€TOM JTara:

Kon HaumenoBanue Kon HaumenoBanue JTana
KOMITETCHIIUN | KOMIICTECHITHH JTamna OCBOEHHSI | OCBOCHHUSI KOMIICTCHITIH
KOMITETEHITUU

OIIK-1 criocobHocThio pemath | OIIK-1.2 Croco6HOCTh
CTaHJApPTHBIE  3a]a4u JEMOHCTPHPOBAThH
npodeccroHanbHOM NPUMEHEHWE  3HaHUHW B
JeSITeIbHOCTH Ha obmactu COLIMAJIBHBIX,
OCHOBE TYMaHUTapHBIX u
UHPOPMAITMOHHON U IKOHOMHYECKHUX HayK,
oubmmorpaduueckoi nH(pOpMATHKH u
KYJIBTYPbI C MaTeMaTU4YeCKOr0  aHaiu3a
IPUMEHEHUEM JUISL pEIIeHUs MPHUKIATHBIX
UH(POPMAITTOHHO- npodeCCHOHANIBHBIX 3a/1a4
KOMM YHHUKAI[HOHHBIX

TEXHOJIOTUW U C yYETOM
OCHOBHBIX TpeOOBaHUM
UH(POPMAITMOHHON
0e30MacHOCTH

1.2. B pe3ynbTate 0OCBOCHUS AUCIUILINHBI Y CTYACHTOB JOJDKHBI OBITh C(HOPMUPOBAHBI:

OTDO/TD Kon JTamna PesynbraTel 00ydeHus
(mpu HanuuuK pocTaHIapTa | OCBOCHHSA

WIN IO pe3yabTraTaM (opcaiiT- | KOMIETEeHIMH

CeCcCUn)

paboratb ¢ poccuiickumu u| OIIK-1.2 Ha ypOBHE 3HAHUU: JEMOHCTPUPYET

3apyOeXHbIMU 0a3aMu JTaHHBIX,
NPUMEHSATh TEXHOJIOTUH MOHUCKA
uHpOpMALIMK  OCYIIECTBIIATh
coop U 00paboTKy
HeoOxoauMol nHGopMaIu

3HAHUS METOJIOB PEIICHUS MPUKIIATHBIX
npodeccuoHaNbHBIX 3a/1a4

Ha YPOBHE YMEHHUIL: pelraeT MpUKiiaIHbIe
npodeccuoHaNbHEIE 3a0a4H C
HCTIOJIb30BaHMEM 3HAHUIN OCHOB
MaTeMaTHYCCKOro aHAIN3a

Ha YPOBHC HABBLIKOB: OLICHUBACT
BO3MOKHOCTHU ITPUMCHCHU A 3HAHUH B
00IacTH aTeMaTUYECKOIo aHaau3a JJIA
PEeIICHUA ITPUKITIAIHBIX
HpO(bCCCI/IOHaJ'IBHBIX 3a1a4




2. O6bem u MecTO AUCHMILIMHBI B cTpyKType OI1 BO
O0beM TUCHHUTIMHBI
O6mas Ttpymoemkocts b1.b5.13 OcHOBBI MaTeMaTW4ecKOro aHaju3a COCTaBIseT 2
3au€THBIC €AMHUIIBI, 72 yaca. KoanuecTBO akaJleMUYECKUX 4acOB, BBIJACIICHHBIX HA KOHTAKTHYIO
paboTy ¢ mperogaBareneM, CocTaBiaseT 36 dYacoB: JIEKIIMOHHBIC 3aHATHA — 18 4dacos,
npakTrueckue 3aHsaTus — 18 yaca. CamoctosTensHas paboTa cocTaBiseT 36 4acoB.

Mecto nucuuniuabl B crpykrype OII BO

Hucummnmaa b1.6.13 OcHOBBI MareMaTH4eCKOro aHajau3a MpeaycMOTpeHa Ha 1 kypce,
BO 2 ceMecTpe.

Juctumuaa b1.5.13 OcHOBBI MaTeMaTHYeCKOro aHajiM3a OTHOCHUTCS K JAUCHHUIUIMHAM
broka 1 «/luctummuasl (MO ).

B coneprkatenpbHOM TIaHE MUCIMIUIMHA OMUPACTCS MPEIbIIYIIUN YPOBEHb 00pa30BaHMs
u b1.b.11 Undopmaruxka (1 cemectp)

JlocTmkeHNe TIUIAaHUPYEMBIX pPe3yJbTaTOB OOydeHHsl CIykuT ocHoBor s b1.b.4
DkoHOMHUYECcKas Teopus (2 ceMectp).

dopMa MPOMEKYTOUHON aTTECTAIUN B COOTBETCTBUHU C yUEOHBIM TUIAHOM — 3aUeT.

3. Conep:kaHue M CTPYKTYPA JUCHHUILINHBI
Ounas ¢popma o0yueHHs

Ne n/m HaumeHoBaHue TeM O0beM JMCUHMILIMHBI , Yac. ®opma TeKylero
(pa3neJioB), Bcero | KonraktHas padora odyuaromuxes | CP KOHTPOJISI
¢ npenoaaBareJiemM ycneBaemMocTu**,
10 BU/aM y4eOHBIX 3aHATHI MPOMEeKYTOUHOM
arrecTalumn
J JIP 13 KCP
Tema 1. | Matpulibl ¥ onpeaeauTend 10 4 2 4 O
CucTeMbl JIMTHEHHBIX 8 2 2 4 0]
Tema 2. .
anreOpanyecKuX ypaBHEHUH
Tema 3. JIuneitHble TpOCTpaHCTBa U 8 2 2 4 o
mpeoOpa3oBaHus
Uucnossie 8 2 2 4 o

mocnenoBareibHocTH. OyHKIHY|
Tema 4. |onmHoii mepemeHHOH. [Ipenensr
MOCJICIOBATEILHOCTEN U
byHKumi. Psibt

Tema 5. Juddepenumanbroe 8 2 2 4 (0]
HCUHCIICHHE

Tema 6. Heonpe,uenem“{bm u 8 2 2 4 0]
OIpeIeNIeHHBIN MHTETpaJIbl

Teva 7. OYHKIMY HECKOJIbKUX 8 2 2 4 o
IIePEMEHHBIX
Cay4aiiHple cOObITHSI. 14 2 4 8 O,KP

Tema 8. .
CrydaiiHble BeJIMYMHBI

[TpomexxyTodHas aTTecTaus 3

Bcero: | 72 | 18 | | 18 | 36
Ipumeuanue:

** — dhopmul mexywezo konmpons ycnesaemocmu: onpoc (O, konmpoavuasa paboma (KP).
*EE _ popmbl npomedicymounoi ammecmayuu: 3avem (3).




Conep:xanue TUCHUIIMHBI

Tema 1. Marpuisl 1 OnpenenuTenu

Onpenenenne u BUbI MaTpuil. Bektopsl. Onepanuu Hag Matpuiiamu. OnpeaennTens KBaapaTHON
Marpuipl. MuHOp. AnreOpanueckoe JOMOJHEHHE. BbIUuuCIeHHe W CBOWMCTBa OIpEAeTHUTENei.
DneMeHTapHble MpeoOpa3oBaHUs CTPOK U cTONONOB Marpuibl. OOparHas Marpuna. Paxr
MaTpPUILbL.

Tema 2. CucteMbl TMHEHHBIX anreOpandyecKux ypaBHEHHUH

Cuctembl nuHeMHbIX anreOpanyeckux ypaBHeHuil (CJIAY). 3amuce u pemenue CJIAY B
MatpuuHoM Buze. Dopmynsl Kpamepa. Teopema Kponekepa-Kanennu o pa3pemmMocTi CHCTEMBI.
Pemienne CJIAY u Bbluncnenue obOpartHoil marpuiiel meronoM [aycca. CucteMbl JHHEHHBIX
OZIHOPOJIHBIX ypaBHEHMI; CBOICTBa, (QyHIaMeHTalbHas cuctema pemeHuil. OOmiee perieHue
CHCTEMBI JIMHEHHBIX anredpanyeckux ypaBHEHHIT; CBOOOHbIE HEN3BECTHBIE, 0A3HCHBIE PEIICHUSI.

Tema 3. JIuneitHble mpocTpaHCTBa U MPeoOpa30BaHUS

BekToppl Ha IUIOCKOCTH M B TPEXMEPHOM IpocTpaHcTBe. OnpeneneHne u NpuMepsl JIMHEHHOTO
pocTpaHcTBa. JIMHENHas 3aBUCUMOCTb M HE3aBHCHMMOCTb BEKTOpoB. basmc. KoopnnHartsl.
PazmepHocts.  CkamsipHoe  mpomsBeneHue.  OpTOHOPMHMpOBaHHBIA — Oasuc.  EBkinmoBbI
IIPOCTPAHCTBA.

Jluneitnple npeoOpazoBanus (omeparopbl). CrocoObl HAXOXKICHUS MAaTpPHUIBI  JIMHEHHOTO
npeoOpa3oBaHusl.

Tema 4. Yucnossle mnocneaoBareabHOCTH. @OyHKIMM oxHOM mnepemeHHOW. [Ipenensr
nocienoBarenbHocTedl U GyHkumid. Psagpl. [lonsrtue uwmcnoBoii mocnemoBarenbHOCTH. [lpemen
nocaeaoBareabHOCTH. (OCHOBHBIE CBOWCTBA CXOMAIIMXCS —TocienoBatesbHOCTe. [Ipu3Haku
CYILIECTBOBAHMS Npeiesa MOCIEI0BATEIbHOCTH.

[Tonsitre nericTBUTENBHON (DYHKITMH TEWCTBUTENHHON TTepeMeHHON. [ paduk Gpyakiumn. OCHOBHBIC

aneMeHTapHble QyHKIuU. CrIoXHBIE M B3aUMHO oOpaTHble (yHKIMH. HesBHBIE (yHKINU.

OcHOBHBIE CBOWCTBA (DYHKIIUH.

[Ipenen ¢ynkmuu B OeckoHeuHOcTH uM B Touke. OmHOCTOpOHHHWE Tpenensl. [lpusHaku

CYIIIECTBOBaHMs npejena GyHKIuH. beckoHeuHo maibie 1 OECKOHEYHO OOJbIie BEMMYWHEL. [IBa

3aMedaTenbHBIX Tpeaena. HempepsBHOCTH (yHKIIMU B Touke. CBoicTBa (PyHKITHIA, HEMTPEPHIBHBIX

B TOUKE U Ha OTPE3KE.

[Tonsartue uucnoBoro psaa. OCHOBHBIE CBOMCTBA PsiioB. HeoOXoauMBlii pU3HAK CXOMUMOCTH Psijia.

[Ipu3Haku CXOAMMOCTH PSATOB C HEOTPUIIATSIILHBIMU WICHaMU. AOCONIOTHAs W yCIIOBHAs

CXOAMMOCTh  3HAKomepeMeHHbIX  psgoB.  llpusHak  cxomumoctu  JlelOHuma s

3Hakouepenmyromerocs: psga. [loustus  QyHknumoHanbHOro psima. CBoWCTBA paBHOMEPHO

cxomsaumxcst psaaoB. CreneHHble psiibl. Teopema AGens. CBOICTBa CTENEHHBIX psaoB. Pammyc

CXOIMMOCTH CTENEeHHOTo psaa. Psael Maknopena u Teitnopa.

Tema 5. luddepennmanbHOe NCUUCIICHNE

ITpousBonnast Gpynkunu u quddepennuan. ['eomerpudeckuii U GU3MUECKUI CMBICI TPOU3BOAHOM;
reoMeTpuueckuii cmbica quddepenipana. [Ipasuna quddepeHurpoBanus cymm, IPOU3BEACHUS U
yacTHOro ¢yHkimid. [IpousBogHas ciaoxHOW M oOpaTHON (yHKIMHA. [Ipon3BOIHBIE OCHOBHBIX
aneMeHTapHbIX (yHkuuid. I[lpousBoanbie BbicmuX mopsakoB. Teopembl @Pepma, Pomns u
Jlarpamxka. IlpaBuno Jlonurans. Touku sKcTpeMyMa, BBITYKIOCTh M TOYKU INepernda (yHKIHH.
Acumnrorel. OOmias cxema HCCiIeAOBaHUsS (QYHKIUI. YpaBHEHHE KacaTelbHOM M HOpPMalHd K

rpaduky QyHKIUH.

Tema 6. HeonpenieneHHbI U ONpEeIEHHBI HHTETPaJIbl



[lepBooOpa3nass u HeompeneneHHb uHTerpad. CBOICTBa HEOMPEAETICHHOTO HWHTErpaa.
WuTerpansl OT OCHOBHBIX 3JeMEHTApHBIX (YHKIUH. OCHOBHBIE METO/IBl HHTEIPHUPOBAHUS.
WuterpupoBanue panuoHaNIbHBIX ApoOeil. IloHsTHe W reoMeTpuyeckas HMHTEPIIPETaIus
ompeaeneHHoro naTerpaita. CBoiicTBa onpeseneHHoro uarerpaina. ®opmyna Herorona-Jleiidonuia.
HecoOcTBeHHbIe MHTETpaibl ¢ OECKOHEUHBIMH TpeAeliaMi WHTETPUPOBAHHS U HECOOCTBEHHBIE
MHTETpajbl OT HEOrpaHUYEeHHbIX GyHKUUH. [Ipr3HaKK CXOMMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tema 7. @yHKIIMN HECKOJIIBKUX MTEPEMEHHBIX

[TonsTs GYHKIMM HECKOIBKUX MepeMeHHbIX. [Ipenen u HenpeprIBHOCTH PyHKIMHU. YacTHbIE
MIPOU3BOJIHBIE U MONHBIN tuddepeniuan ¢pynkuuu. [IponsBonHas o HanpaBIeHUIO, TPAIUEHT
GbyHKIMH. DKCTpeMyMBbl (DYHKIIMA MHOTUX TIEPEMEHHBIX, HEOOXOIMMOE 1 IOCTaTOYHOE YCIIOBUE
skcTpemyMa. Kparnslie nnTerpansl. CBeieHHE KpaTHOTO MHTErpajla K IOBTOPHOMY. [ eomeTpuueckas
MHTEpIpeTalys JBOMHOIO HHTErpaa

Tema 8. Ciny4aiiapie cCOOBITHS

Crny4daifHble BETUIUHBI

OcHOBHbIE TOHATHA TeOpuu BeposTHOCTeH. CnydaiiHble coObITUS. BeposSTHOCTH COOBITHS.
TeopeMsl ClOXKEHNS BEPOSTHOCTEH. YCIOBHAsI BEPOATHOCTh. T€OpEMBbI YMHOKEHHS BEPOSTHOCTEH.
HeszaBucumblie coObituss. @Popmyna mnonHON BepostHocTH. Popmyna baiteca. IloBTopHbIe
ncnelTanus. Popmyna beprymm.

JIUCKpPETHBIE W HENpPEpBIBHBIE CilydaliHble BeIWYUHBL. DYHKIUSA paclpencieHus Cly4aiHou
BenMYMHBL. [IMOTHOCTE pacnpeneneHus HENPEepBIBHOM CIy4YailHOW BENWYMHBL. YHCIOBBIE
XApaKTEPUCTUKU CIIy4allHbIX BEIWYMH: MATEMaTUYECKOEC OXHJAHUE, JUCIEPCUsi, CpelHee
KBaJIpaTH4YeCKOe OTKJIOHeHHe. Mx cBolkcTBa. OCHOBHBIE 3AaKOHBI PACHPENEIICHUs CIydalHBIX
BEJIMYMH: paBHOMEpHOE, bepnyium, [lyaccoHa, SKCIIOHEHIMAIIBHOE.

MHoromepHsle cinydaiiHble BennunHbl. DyHKIUSA paclpeneneHus U IUIOTHOCTh JABYMEPHOH
CIIy4allHON BEIMYMHBI. 3aBUCHMbBIE M HE3aBUCHMBIE CIIydailHbIE BEJIMYMHBI. YCIOBHBIE 3aKOHBI
pacnpeneneHns. UYnCIOBbIE XapaKTEPUCTUKHM JIBYMEPHBIX Cily4ailHbIX BennuuH. KoBapuanws,
KO3 PHULMEHT KOPPETSLUH.

4. MaTtepuajbl TEKylIero KOHTPOJIA yCeBAeMOCTH 00yYaromuxcst u GoHI OLeHOYHBbIX
CpeCTB MPOMEKYTOUHOM ATTeCTAIMM MO TUCIHUILINHE

4.1. ®opMbl M METOABl TEKYLIETO KOHTPOJS YCHEBAEMOCTH M IPOMEXYTOUHON
aTTecTalyu.

4.1.1. B xone peanuzanuu gucuuruiidabl b1.5.13 OcHOBBI MareMaTHMyeckoro aHajau3a
HCIIOJIB3YIOTCS CIIEIYIOIINE METO/IbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0yYaIOIUXCSl:

Tema (pazaen) Mertobt
TEKYyHICTro
KOHTPOJIS
YCIICBACMOCTHU
Tema 1. Marputibl 1 onpeaenuTenu oInpoc
Tema 2. CucreMsbl TMHEHHBIX alNreOpauueckux ypaBHEHUI onpoc
Tema 3. JluHeltHBIe TPOCTPAHCTBA U IPE0OPa3OBaHUS onpoc
Tema 4. Yucnossle nocneaoBaTeabHOCTH. DyHKIMM 0JHOM nepeMeHHoH. [Ipenensl onpoc
nocienoBareabHoCTel U PyHKUMA. Psip
Tema 5. JuddepeHnnanbHOe UCUNCIICHUE o1poc
Tema 6. Heomnpenenennslil v onpeeeHHbII HHTETPAIIBI onpoc
Tema 7. DYHKIUN HECKOIBKIX MEPEMEHHBIX orpoc




Tewma 8.

Cuayuaiiabie coObiTust. CityyaifHble BETMYMHBI Ompoc,
pernieHue
KOHTPOJIbHOU
paboThI

4.1.2. 3auer B ycTHOW ¢opMe TPOBOAMUTCS C NPUMECHEHHEM CJICAYIOIIUX METO/IOB

(cpencTB): B yCTHOUM (hopMe 1O BOIIpPOCaM.

4.2. Marepuaiibl TEKYILETO KOHTPOJISI YCIIEBAEMOCTH.
Hpeno;[aBaTenb OLICHUBACT YPOBCHb MMOATOTOBJICHHOCTHU 06yqa10mnxcsl K 3aHATHIO 110

CJICOYIOIINM IIOKa3aTCIIsAM:

- YCTHBIE OTBETHI Ha BOIPOCHI IIPETNOAABATEINS 10 TEME 3aHATHUSA,

- BBICTYIUICHHE C IOKJIaJJaMH IO BOIIPOCAM K ONpOocaM (IUCKYCCHUSIM),

- ydacTHe B 00CYX/IE€HUH JOKJIAI0B.

Kpurepun oneHnBanus qOKIaja:

- CTEIICHb YCBOCHMS MIOHATUM U KaTETOpUH 110 TEME;

- yMeHHue paboTaTh C JOKYMEHTAIbHBIMU U JINTEPATyPHBIMU UCTOUYHUKAMU;

- TPAaMOTHOCTb U3JIOKEHMSI MaTepraa;

- CaMOCTOATEILHOCTD PAOOTHI, HATUYME COOCTBEHHONH 000CHOBAHHOM TO3UITUH.

Onenka 3HaHMNA, YMEHHH, HaBBIKOB MPOBOAMUTCS HAa OCHOBE OaNIbHO-PEHTHHIOBOM

cucrembl 70% u3 100% (70 6amnoB u3 100) - Bkiiag mo pe3ysibTraTaM MOCEIAEMOCTH 3aHITHH,
AKTUBHOCTH Ha 3aHATHAX, BBICTYIUICHUA C OOKJIAadaMH, Y4aCTUS B 06CY)K[[CHI/IHX JOKJIa10B
APYruX 00yYaroUINXCsi, OTBETOB Ha BOMPOCHI MPETNOAaBaTeNsl B X0O/I€ 3aHATHS, 3aIIuTa pedeparta.

Heranuzanust OalyioB M KPUTEPUM OLEHKH TEKYIIETO KOHTPOJS yCIIEBAaeMOCTH

yYTBEpKIAeTCs Ha 3aceJaHUH Kadeaphl.

Bonpocwer memwvi 01 noocomosku k onpocam (Ouckyccusim) (memvi 00K1A008).

Tema 1. MaTpuusl U onpeaeJauTe n

1

2
3
4
5
6
7
8
9
1

Omnpenenenre 1 BUIbI MaTPHIL.

BexTopsl.

Onepanuu HaJ MaTpULIAMH.

Onpenenurens KBaAPaTHOW MaTPHULIBI.

Munop.

Anrebpandeckoe JOMOTHEHHUE.

BrIuncnenue u cBOMCTBA ONPEACITUTENEH.

DneMeHTapHbIe IPE0OPa30BaHUSI CTPOK U CTOJIOIIOB MATPHIIHL.
OOparHas marpwuria.

0 Paunr marpuiibl.

Tema 2. CucreMbl JTHHEHHBIX aJIredpanyecKuX ypaBHeHU I

1

AN L kAW

Cucremsbl TuHEHHBIX anreOpandeckux ypaBaenuit (CJIAY).

3anuce u pemenne CJIAY B maTpuyHOM BHIE.

®opmyiel Kpamepa.

Teopema Kponekepa-Kanesniun o pa3permmmMocTy CUCTEMBI.

Pemenne CJIAY u BeruuciieHne oOpaTHO# MaTpHIlbl MeToaoM [aycca.

Cuctembl JTHUHEHHBIX OJHOPOAHBIX YpPaBHEHHIA; CBOICTBA, (yHIAMEHTaJIbHas CHCTEMa
pelIeHuH.

OOmiee pemieHHe CHCTEMBl JIMHEWHBIX —anreOpandeckux ypaBHEHHi; CBOOOIHBIC
HEU3BECTHbIE, Oa3UCHBIE PEILICHUS.

Tema 3. J/InuHeliHbIe MPOCTPAHCTBA M MPe0OPA30BAHMS

1

BekTopsl Ha MJIOCKOCTH U B TPEXMEPHOM IIPOCTPAHCTBE.
8
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0
1

Tema

Onpenenenue U NpUMepbl TMHEMHOTO MPOCTPAHCTBA.
JIvHeliHast 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB.

bazuc.

KoopnnHarsr.

Pa3mepHOCTSB.

CkansipHO€ MPOU3BENICHUE.

OpToHOPMHUPOBAHHBIN OA3HC.

EBKIIMIOBBI IPOCTpaHCTBA.

Jluneiinsie mpeoOpa3oBaHus (OMEPaTOPHI).

CriocoObI HAXOXKIEHUST MATPHUIIBI THHEHHOTO IPe0Opa3oBaHUsI.

4. YmuciaoBbie 10CIeI0BATEILHOCTH. DOYHKIUMM OJHOH IEPEeMEHHOM.

nocJjenoBareJbHocTel 1 GyHKuui. Psaabl

30

TloHATHE YHUCIIOBON MOCIIENOBATEILHOCTH.

IIpenen nocnaenoBaTeIbHOCTH.

OCHOBHBIE CBOMCTBA CXOIANINXCA ITOCIEI0BATEILHOCTEN.
IIpu3Haku cymecTBOBaHMs NIPeJIeNla MOCIEI0BATEIbHOCTH.
[Tonsatue neficTBUTENbHON PYHKIIMM JEHCTBUTENLHON IEPEMEHHOIA.
I'padux pyHKIHN.

OCHOBHBIE 3JIEMEHTapHbIE (PYHKIIHH.

CrnoxxHble ¥ B3aMHO 00paTHbIE (DYHKIIUH.

HesBuble ¢pyHKk1NN.

OcHOBHBIE CBOMCTBA (DYHKIIUH.

[Ipenen pynkimny B 6ECKOHEYHOCTH U B TOUKE.

OnHOCTOPOHHNUE NPENIEIBI.

[Ipu3Haku cymiecTBOBaHUs Mpeaesia QyHKIUH.

beckoHeyHo Maibie U OECKOHEUHO OOJIbINE BETUYHUHBI.

JIBa 3ameyaTenbHbIX Ipeea.

HenpepbIBHOCTh (PYHKIIMH B TOUKE.

CpoiicTBa QyHKIIMI, HENPEPHIBHBIX B TOUKE U HA OTPE3KE.
ITonatue uncnoBoro psaa.

OcHOBHBIE CBOMCTBA PSI/IOB.

Heo6xoMMblii TpU3HAK CXOAUMOCTH psJa.

[Tpu3HAKK CXOOUMOCTH PSI0B C HEOTPULIATENFHBIMU YJICHAMHU.
AOGCOMIOTHAs ¥ YCIIOBHAs CXOAMMOCTh 3HAKOIIEPEMEHHBIX PSIIOB.
[Tpuznak cxomumocTr JleiOHMIIA 1J1s1 3HAKOUEPETYIOIIETOCs Psa.
[ousTHs GYHKIIMOHATIBHOTO PAA.

CBoiicTBa paBHOMEPHO CXOISAIIMXCA PSAIOB.

CreneHHbIe psibI.

Teopema Abenst.

CBoiicTBa CTENIEHHBIX PSIZIOB.

Paguyc cxommMOCTH CTENEHHOTO Psijia.

Psansr Maknopena u Teiinopa.

Tema 5. JuddepeHunanbHoe HCUNCTICHUE

1
2

AN LNk~ W

[TpousBonHas pynkyu u nuddepeHnuan.

l'eomeTpuueckuii u  (QU3MUECKU CMBICT TPOU3BOJHOM; T'€OMETpUUECKUI
muddepeHnmana.

[paBuna tuddepeHupoBaHs CyMM, TPOU3BEACHHUS U YaCTHOTO (PYHKIUIL.
[TpousBoaHAs CTIOKHOM U 00OpaTHOM (PYHKIIUH.

[Tpou3BoOHBIE OCHOBHBIX ANIEMEHTAPHBIX (DYHKIUH.

[Ipon3BoaHBIE BBICIINX MTOPSIIKOB.

IMpeneanr

CMBICJI



7 Teopemsl ®epma, Pomuts u Jlarpanxka.

8 IlpaBumno JlonuTans.

9 Touku 3KCTpeMyMa, BBIITYKJIOCTh M TOUKH Iepernda QyHKIUH.
10 AcuMOTOTHI.

11 OO6mas cxema uccieaoBaHus (PyHKIUH.

12 VYpaBHEHHE KacaTeIbHON M HOpMaJIH K TpaduKy (PyHKIIUH.

Tema 6. HeonpeneseHHbIH M onpeaeIeHHbIH HHTETPAJIbI
1 TlepBooOpa3Hasi 1 HeONpeIeIEeHHbII HHTErpall.
CBolicTBa HEONPEIEICHHOIO MHTETpaa.
WHTerpaibl OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.
OcHOBHBIE METO/IBI UHTETPUPOBAHMUSL.
WHTterpupoBanue parioHaIbHbBIX ApoOeil.
[Tonatue u reomeTpryeckasi HHTEPIIPETALUs ONPEAeIEHHOTO HHTErpaa.
CBoiicTBa OIPEEIEHHOIO HHTETpAIa.
®opmyna Hetorona-Jleitbuuna.
HecoGcTBeHHBIE MHTErpanbl ¢  OECKOHEUHBIMHM  TIpeleNlaMH  MHTETPUPOBaHUS U
HECOOCTBEHHbIE MHTETPaJIbl OT HEOTPAaHUYEHHBIX (QYHKINH.
10 TIpu3HaKu cXOOMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

O 0N L B W

Tema 7. ®yHKIIUHN HECKOJIBKHX IEePEMEHHBIX

1 TlonsTust pyHKIMH HECKOIBKUX TEPEMEHHBIX.

2 Tlpenen u HEMIPEPHIBHOCTH (DYHKITUH.

3 YacTtHble NpOU3BOJHbIE U TOIHBIN qu(depeHIan QyHKIUH.

4 TIpou3BojHAas 1O HANPABICHUIO, IPAJUEHT QYHKIIHH.

5 DOkcrpemMyMbl (YHKIIMM MHOTHUX IE€PEMEHHBIX, HEOOXOIUMOE M JOCTAaTOYHOE YCJIOBUE
IKCTpEMYMa.

6 KpaTHble MHTETpAJIBI.

7 CBeneHue KpaTHOTO MHTErpaja K IOBTOPHOMY.

8 T'eomerpuyeckas MHTEPIIPETALMS JBOMHOIO UHTETpaJIa

Tema 8. Ciryuaiinblie co0biTus. CiryuyaliHble BeJTHYUHBI
1 OcHOBHBIE OHATHSI TEOPUH BEPOSTHOCTEM.

Crnyuaiinpie COOBITHS.

BepositHocTh cOOBITHSL.

TeopeMmsl CII0KEHUST BEPOSTHOCTEN.

YcinoBHas BEPOSATHOCTS.

TeopeMbl YMHOKEHUS BEPOSTHOCTEN.

HesaBucumbie coOBITHSL.

®opmyra MOJIHOW BEPOSTHOCTH.

9 ®opwmymna baiieca.

10 IloBTOpHBIE HCTIBITAHUS.

11 ®opmyna beprymn.

12 JIMCKpeTHBIE U HENIPEPBIBHBIE CITyYailHbIC BEIIMUUHBI.

13 ®ynxums pacnpeneneHus ciy4ailHoN BEITUYNHBL.

14 TInoTHOCTH pacnpeneseHuss HENPEPbIBHON CIIy4aiiHON BEJINYUHBI.

15 YucnoBble XapakTEPUCTUKH CIy4YalHBIX BEJIMYMH: MaTeMaTU4YECKOE  OXKUJIAHUE,
JUCTIEpCHs, CPEAHEE KBAIPAaTHYECKOE OTKIIOHEHUE.

16 Hx cBoiicTsa.

17 OcCHOBHBIE 3aKOHBI paCIpeleSicHHs] CIydalHbIX BEJIMYWH: pPaBHOMEpHOE, bepHymin,
Ilyaccona, 5KCIIOHEHLIMAIIBHOE.

18 MHoromMepHsl€e Clly4aiiHbIE BETMYUHBI.

01O\ D WD
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19
20
21
22
23

@OyHKIMS paclpeesIeHUs U IUIOTHOCTD ABYMEPHOH CIIy4allHOM BEJIMYUHBI.
3aBUCHMBIE U HE3aBUCHMBIE CITydalHbIE BEJTUYHHBI.

YCI10BHBIE 3aKOHBI PACIIPEACIICHUS.

YucnoBble XapaKTEPUCTUKH IBYMEPHBIX CITyYalHbBIX BEITHUYMH.
KoBapuanusi, koa(puueHT Koppessiuu.

IIpakTHyeckue 3aHATHSA

Tema 1. MaTpuubl 1 onpeaeuTe
Jans! matpunst 4 u B.

0 -1
2 30 B=[13 2
A=
1 -1 4 0 3
YKaSaTI), KaKHuec n3 HI/I)KerI/IBe[[eHHI)IX onepaunﬁ BBIITOJIHUMBI, 1 BBITIOJIHUTH UX.
a)A+ B; 6) AT + B; B)A+BT, AT +BT.
1) AB; e) ATB; x) AB T, 3) BAT .

-1 2 3 2 30
A= B=
(o 13 oj (1 -1 4)

YKaSaTB, KaKHUC U3 HUKCITPUBCACHHBIX onepauﬂﬁ BBIINIOJIHUMBI, Y BBIIIOJIHUTH HX.

a)A + B; 6) AT + B; B)A+BT; rAT+BT,
1) AB; e) ATB; x) AB T; 3) BAT .
Haiitn onpenenurens MaTpuLbl
I 0 4 1
0 -2 2 -10
C =
0O 0 3 13
0O 0 0 3
( 0 0 0 1 w
0 0 2 -10
C =
0 3 5 13
-3 4 5 6

Haiitu marpuity, ooparayto marpuie C, eciau oHa CyIIeCTBYeT

1 0 4 1
0 -2 2 -10
C =
0 3 13
0 0 0 3
(0 0 0 1)
0 02 -10
C =
0 35 13
-3 4 5 6

Haiitu panr marpun
11



2 1 -4 -1 3 5 -2 -1 3
A=l4 2 0 B=l2 -6 0 C=| 4 2 =6
1 -3 4 1 -3 -5 2 1 -3

Haiitu 3HaueHne MHOTOWIEHA f(X) OT MaTpUIIBI A

a) flx) =x"+x-2; 0) fix) =3x*-2x+35;

I -2 3
A=|2 -4 1
3 -5 2

Tema 2. Cucrembl JIMHEHHBIX aJIredpan4ecKuX ypaBHeHUH
Pemute cuctemsl ypaBHeHn MeToioM [aycca

2x,+x,+3x; = 5

x, +4x, = 2
4x, +2x, +6x; =8 3x,+x, +2x;, = -3
2) X, +2x, —4x, = -1 : 6) X, +x, +x;3 =5

3x,—x, +2x, = 4
X, +5x, +4x; =7
2) -9x, +3x, —6x, =

3x,+x, +x; = 1

X, +2x, =3

5 6) 5x,+3x, +x; =5

Tema 3. JIuHeiiHbIe IPOCTPAHCTBA U Pe00pPa30BaAHUA

Haiitu xocuHyc yria Mexay BEKTOpaMM X U ), NPUHALICKALUMU TPEXMEPHOMY
€BKJIUIOBY IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM OA3UCOM.

1 ~1 0 -1
x=| 4 y=|3 x={-4| y=| 3
o (72, 2 o (U)o 72
Haiitu MaTpuity mTuHEHHOTO IpeoOpa3oBaHusl, IEPEBOIAIIETO KaXK bl
N N
=5 y=| 1
BEKTOP 3 Vs
X X=X

Haiitu Matpuny nmHeliHOro npeoOpa3oBaHMsl, NEPEBOMALIETO KaXKIbli BEKTOp X
IBYXMEPHOT'O BEKTOPHOI'O IPOCTPAHCTBA B BEKTOP ) MO CIEAYIOIIEMY AITOPUTMY.

@) CHMMETPHYHOE OTOOPAKEHUE OTHOCUTENBHO mpsiMoit xI = x2 ;
6) moBOpoT Ha 45° IO YacOBO CTpEKe;

6) CUMMETPUYHOE OTOOpPaKEHUE OTHOCUTENBHO NpsiMoii xI = 0, a 3aTeM cUMMETpUYHOE
0TOOpa)KeHNEe OTHOCUTEIBHO Hayajla KOOpIUHAaT.

12



Tema 4. UncJioBble nocjie0BaTeJJbHOCTH. PYHKIMHU 0HOH nepeMeHHOoM. [Ipenesinl
nocJjiegosareabHocreil 1 GyHkuuii. Paabl
Omnpenenuth 001acTH CyIIECTBOBAHUS U 001aCTH 3HAYEHUH CIIEAYIOMUX QYHKINI:

a)y:m. 6)y:10g(x2—4). B)yzsln(\/;)
: _
a)y:m; 6)y=10g210g4x; y_sinﬂ'x_

B)

[TocTpoutsh rpaduk GyHKIIUN
y=ax+b aeR, beR,

Haiitu:

_ L L
a) f[f(x)],ecnn f(x)_l_x; 0) f(x),ecnn f£x+l) i ;
8)f(x) ecm f(x+1)=x2—3x+2.

Berauciute npezesnst
, x* -1 _ x* -1 x* -1
lim ——— lim———— lim ——
-x—1, @) 2x"—x-1; B) xo0 2x% —x—1

Jloka3aTb HEMOCPEACTBEHHO CXOJUMOCTD PSA0B U HAMTHU UX CyMMBI
1 1 1 1 1 1
+ + +oe +———+ +

HccnegoBaTh CXOOMMOCTH 3HAKOIIOCTOSHHOTO YHCIIOBOTO pdaaa

= 2n—1 < 1 = n!
> L >
a) n=1 7n+5; 6) n=1 2" n : B) n:110n :
2
i[l—ljn 5 n imoo”
a) n=l n 6) nzl(n+1)" B) n=l1 n!

I/ICCJ'IGILOBaTB CXOOUMOCThH 3Ha1<0qepez[yfomer00ﬂ YHUCJIOBOTO psifa

2n+1000 Y Jn

Haiitu 0651acTh CXOIMMOCTH CTEMIEHHOTO Psijia

oox}’l

n=I n! )

Paznoxwute GpyHKINM B psig MakiiopeHa 1 HATH paiyc CXOIUMOCTH psiaa

1 - MHOXECTBO NE€HCTBUTEIbHBIX YUCEIL.

13



_smx X
a) f(x)=(1+x)n;6) /)= X

Tema S. InddepenuuanbHoe HcUHCICHHE
HaiiTu nepByto 1 BTopyto Npou3BOHbIE (DYHKIIHI:

y =In(zgx?) waoo V=3 FA(x=Tnx)

y =3x
Hanucare ypaBHeHue KacaTeqbHOM W HOpManu K Tpaduky QyHKUUU Y B

M (-2, 12).

3aJITaHHOU TOYKE

HccnenoBars GyHKIIUN U IOCTPOUTH UX Tpaduku

y x !

= y=x+—

a) xz—l; 6) X
3/x

a)y 3x+1 6)y X

Tema 6. HeonpenesieHHbIN U onpeaesIeHHbIN HHTErPaJibl
Haiitn HCOHpC,Z[eJIeHHBIC MHTETPaJIbl METOOM HENIOCPEICTBEHHOTO UHTETPUPOBAHUS

HaiiTn HeonpeaeieHHbIE HHTErPaJIbl METOJIOM 3aMEHbI IEPEMEHHOM
2
In“ x \/;
a) 1+ x ) X . B) x+1

_[ 3x? +1

-, ..ax xc4x
x2(x2+1) B) Je 5 dx.

Haiitu nnomanu ¢uryp, orpaHUdeHHBIX CIEAYIOIMMUA KPUBBIMU

2 2 2

2 V=X +3, y=0; 6V =X -2x, y=4x—-x
a)yz—x2+4x, y=2x. 6)y=x2, y=+x

Borunciuth HeCOOCTBEHHBIC HWHTCI'PAJIbI

T dx j- dx
2 e 1+x7 5 0(r=1)7

Tema 7. (I)yHKII]/II/I HECKOJBbKHUX MMEPEMECHHBIX

HaiiTi yacTHbIe TPOU3BOIHBIE PYHKIMI ABYX ITEPEMEHHBIX
2

2
z=x"y—cos" xy
[Tonarasi, 4To MPOU3BOIbHAS (PYHKIIHS / muddepeHpyema, MpoOBEPUTh CIEAYIOIINE

paBeHCTBa:
14



y%—xa—z=0, z=f(x* + %)
ox dy

> 0z 0z > y2
——xy—+y =0, z="—+
Tt 0 2= )

Haiitu BenmuuuHy 1 HampasJjeHuUe rpajueHTa QYHKIHU B TOYKE M (x9,¥0,20) ;

f(x,y,2)= 1 , M(1,2,1)
\/x2 +y2 +z

fxy,z)=xyz, M(L,L1)

HaiiTu TOYKM JIOKambHOTO IKCTpeMyMa (YHKIHH M MPOBEPUTH B HUX BBHINIOJIHEHUE
JIOCTATOYHOTO yCIOBUS dKCTPEMYyMa

u:2x2—xy+2xz—y+y3+z2

[/ e.y)dxdy

BoIumcauTh 1BoiHbIe nHTErpansl G o o6mactu G , 33JTAaHHOM TPaHHUIIAMH

g S (V) =xy, Griy=0,y=x, x=1}
2 2
g /(L) =x+y7, G y=x, y=x7}
S,y)=x-y G- TpeyroisHuK ¢ Bepmuaamu (1, 1), (4, 1), (4, 4).

C nomomipio JBOMHOTO HMHTErpajla HaWTH IJIOLAAb, OTPAaHUYEHHYIO CIEAYIOLUUMU
KPUBBIMH:

=1 x+y=25 y>=2x+1, y* =-2x+1

Tema 9. Cayuaiinbie coObiTus. CilyyailHble BeJJMYNHbI

Cpenn 25 cTyneHTOB, U3 KOTOpBIX 15 neBymiek, pasbirpblBatoTcs 4 NpUIVIAIIEHUS Ha
TUCKOTEKY, MMPUYEM KaKJIbIii MOYKET BBIMUIPATh TOJBKO OAMH OuieT. KakoBa BEeposSTHOCTH TOTO,
9TO cpeau obnanarenel OuieTa OKaKyTcs a) TOIBKO IEBYIIKH, 0) TOIHKO FOHOIIN?

KakoBa BepoOSITHOCTh TOro, YTO Cpelau obiaaareneil Omiiera OKaKyTcsl JIBE€ JEBYIIKU U
JIBO€ IOHOIIIEN?

B omnoit rpynne Iy ctyaenToB, u3 xkotopsix O, yyarcsa Ha «otiauyHo». B npyroit — I,
CTYICHTOB, U3 KOTOPBIX Ha «OTAHMYHO» yuarcss O,. M3 kaxmod rpymnmsl ciaydaiHbIM 00pa3om
BbIOpaH 10 OAHOMY CTyAeHTY. KakoBa BEpOSTHOCTH TOTO, YTO 00a y4arcs Ha «OTIMYHO»?

a) F1=18; 01=9; F2=16; O=4

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

B cembe nBoe nereit. M3BecTHO, 4TO OMH M3 HUX MajbuMK. KakoBa BEpOSATHOCTb, UTO
00a peObeHKa — MAITbYUKH?

[To pe3ynbraTam IMpoOBEpKH 3a4eTHBIX pabOT 0Ka3ajaoCh, YTO B MEPBOW TPYIIE MOTYUUIH
3ader 20 crtygenTtoB u3 30, a Bo Bropoil 16 u3 32. KakoBa BEpOSITHOCTH TOTO, YTO Haylady
BbIOpaHHAas 3auTeHHAs paboTa MPUHAJICKUT CTYACHTY NIEPBOM rpymIib?

JIBa cTpenka chaenajd Mo OJHOMY BBICTPENLY B OJHY M Ty K€ MHILIEHb. BeposTHOCTH
NOMAJaHusl B MHUILEHb Ul NepBoro crpenka paBHa 0,6, a nns Broporo — 0,4. B mumueHu
oKaszanach onHa npoOouHa. HailTu BepoSTHOCTH TOro, 4yTO MPOOOMHA MPHUHAJIEKUT MEPBOMY
CTPEJIKY.

15



JIBa cTpenka chenajlyd 10 OJHOMY BBICTPEIY B OJHY U Ty K€ MHILECHb. BeposATHOCTH
MonaJaHusl B MHIIEHb Ui mepBoro crpenka pasHa 0,8, a s Broporo — 0,5. B mumenn
OKa3ajach ojHa mpoOouHa. HaliT BepoATHOCTH TOro, YTo MPOOOMHA NMPUHAIIECKUT BTOPOMY
CTPEIIKY.

BeposTHOCTB, UTO Masoe MpeanpusiTie cTaHeT 0aHKPOTOM B TeueHue roja pasHa 0,2.
HaiiT BeposITHOCT, UTO M3 BOCBMHU MalbIX MPEANPHUITHIA 3a MEpBBIA roj 00aHKpPOTATCS JBa
MIPEANIPUATHS.

HaiiTi BepoSTHOCTB, YTO U3 BOCBMU MaJIbIX MPEANPHUATHH 32 TepBbIil rog 00aHKPOTATCS
Oosiee IBYX MpeAnpUsTHIL.

[TocTpouTts (yHKIMIO pacnpeeneHus, HAalTH MaTeMaTHYeCKOoe OKUIaHHE, TUCIIEPCHUIO U
CPEIHEKBAAPATUYECKOE OTKIIOHEHUE UCXOIHBIX U MTOJIYYCHHBIX CIIy4YalHBIX BEJIUYMH.

Knuentsl 0aHka, He CBA3aHHBIE JIPYr C JAPYroM, HE BO3BPAILAlOT KPEIUTHl B CPOK C
BepoATHOCTHIO 0,1. CocTaBUTh 3aKOH paclpeneeHus YUcia BO3BPAILEHHBIX B CPOK KPEAUTOB U3
YHuCJIa BbIAHHBIX. HaliTh MareMarmdeckoe OKHMIaHWe, TUCIEPCUI0 M CpeHEee KBagpaTHYeCcKoe
OTKJIOHEHHE YHUCJIA BO3BPAIICHHBIX KPEAUTOB.

Cnyvaiiaele BenmnuuHbl X W Y HE3aBUCMMBI M HMMEIOT OJWH M TOT JK€ 3aKOH
pacrpeneneHus.

3HaueHue 1 2 4

BepositHoCTh 0,2 0,3 0,5
CocTaBUTh 3aKOH paclpenesieHuss CiaydalHeiX BenmuuuH Z=2X u W=X+Y. Haiitu ux

MaTeMaTHYeCKOe 0XKUJIaHUE, JUCTIEPCHUIO U CPE/IHEE KBAIPATHIECKOE OTKIOHEHHE.

KonTposabHbie padoTsl

KOHTPOJIBHBIE 3AJJAHUS

Bremomnnstorcest koHTposibHas pabota Ne 1 u pacuetHo-rpaduueckas padota mo 5 3a1a4 B
K101 ¥ KOHTpoJsibHas padoTa Ne 2 u3 2 3axau.

[To BblmaHHOMY mpenojaBaTelieM HOMEpY BapuaHTa 3aJaHus C TOMOINBIO TaOIHUIIBI
BapUaHTOB, NPUBEACHHOW Ha CIEAYIONIEW CTpaHUIE, ONPEAETSIIOTCS HOMepa BapUaHTHI
BXOJAIIUX B 3a/IaHUE 3a7a4.

O6pazen opopMiIeHHS TUTYIIBHOTO JIUCTa paOdOTHI pUBeIeH B [IpuioskeHun.

Cpoku caun padoT:

e xoHTposibHast Ne 1 — 8 Henmens (mo 25 mapra);

® pacuetHo-rpaduyeckas — 15 nenens (mo 13 mas);

e koHTponbHas Ne 2 — 17 nenens (o 27 mas).
Cpoxku 3aueTa 3aaHuii (C yUeTOM MCIIPABICHUS OIINOO0K):

e xoHTposibHas Ne 1 — 9 nenens (no 1 anpens);

® pacueTHo-rpaduyeckas — 16 nenens (mo 20 mas);

e xoHTposibHas Ne 2 — 18 Henens (1o 1 uroHs).

Tabauuna BapuaHToB
3aoaua 1 | 2 3 | 4 | S | 6
Ne sapuanma Homepa sapuanmos 3adau
3a0anus
2 2 2 2 2 2 2
3 3 131313 [3 13
4 4 4 4 4 4 4
5 5 15 5 5 5 S
6 6 6 6 6 6 6
= 7 7 7 7 7 7
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KonTpoabnas padora Nel

3agaua 1. Haiitu matpuiy, oOpatHyro Marpuie 4
-4 1 -1 2
A= 0 2 3 A= 3}
5 -2 4 —2 4
Bapmuanr 1 BapnaHT 2
4 0 1 -2 0
A4=10 1 =2 A= 0 2 3
5 -2 1 5 -2 4
Bapuant 3 Bapuant 4
4 0 1 -2 0 -1
A=]0 2 3 A= 0 2 3
5 -2 0 1 -2 4
Bapmuanr S Bapuanr 6
4 1 2 3 1 0
A=0 2 3 A={0 2 3
1 -2 0 5 =2 4
Bapmuant 7 Bapuant 8
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4 1 2 4 1 0
A=3 1 0 A={0 2 3
1 -2 4 5 -2 1
Bapuanr 9 Bapuant 10
3anauya 2. Haiitn panr marpuist
-2 0 -1 -2 -1 3
A= 0 2 A= 4 2 -6
1 -2 4 2 1 -3
Bapmuanr 1 Bapuanr 2
2 1 -4 -1 3 5
A=(4 2 0 A= 2 -6 0
1 -3 4 1 =3 =5
Bapuant 3 Bapuanr 4
I 0 2 0 2 4
A=-1 2 3 A=13 -1 5
-3 1 0 2 0 1
Bapuant 5 BapuanT 6
-1 2 3 5 3 -1
A= 1 4 1 A= 0 -6 2
2 0 3 -5 -3 1
Bapuant 7 BapuanTt 8
1 -1 1 1 2 3
A=2 -1 3 A=|1 4 1
3 =2 4 2 0 3
Bapuanr 9 Bapuanr 10
3anaua 3. Pemuts cucteMy ypaBHeHu# MetogoM ["aycca
Bapuanr 1 Bapuanr 2 Bapuanr 3

X, +2x, +x3=4

Bapuanr 4
3x,=x, +2x;, =7

X +2x,—x;=2

2x,—3x, +5x; =11
Bapuant 7

X +2x, +2x; =2

Bapuanr 5
2x; —x, +2x; =1

Bapuant 8
18

Bapunanur 6
2x,=3x,+x; =5
X, +4x, —x;, ==3
3x,+2x, +3x; =1

Bapuant 9




3x,+xy +x;=2
x| —2x, +2x5 =
4x,

3amaua 4.

-1

1% —3x, +x;=6

3x, +x, +2x3 =7 4x, +8x; =—48
Bapuant 10

—2x,  +9x,=19

[IpencraBuTh BEKTOp X B BUJIC TUHEHHONW KOMOWHAIIHN BEKTOPOB d;, d2, 43,

€CJIM CHUCTEeMa BEKTOPOB dj, dz 43 JUHEWHO He3aBUCHUMa. B ciyuae MTUHEWHON 3aBUCHMOCTH
BEKTOPOB dj, @2, @3 3AMEHUTH OJIMH U3 HUX Ha BEKTOP X TaK, 4TOOBI MOJyUYeHHAsl CHCTEMa cTala

JIMHENHO HE3aBUCUMOM.

1
x=| 2
3
Bapuanr 1 Bapuanr 2
1 4 5 1 4 1
a,=|—-2la,=|2| a;=|-1 a,=3| a,=|1| a;=(0
3 0 3 0 0 1
Bapuanr 3 Bapmnanr 4
1 0 5 1 0 1
0 1 3 3 1 1
Bapuanr 5 Bapuanrt 6
1 4 1 1 0 5
3 0 1 3 1 3
Bapuanr 7 Bapmuanr 8
1 4 5 1 0 1
0 0 3 -2 0 3
Bapuant 9 Bapuanr 10
1 0 5 1 4 1
-2 0 3 0 1 0
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3agaua 5.

Haittu marpuny nuHEHHOTO TpeoOpa3oBaHUsI, MEPEBOAAIICTO KaKIbIH

BCKTOP X JIBYXMCPHOI'O JIMHENHOT O IMPOCTPAHCTBA B BEKTOP y MO CJICAYIOIICMY aJITOPUTMY:

Bapuanr 1. CUMMETPHYHOE OTOOPaKEHHE OTHOCUTENLHO mpsamoi xI = (, a 3arem
1oBopoT Ha 90° 1o yacoBOH CTpeIKe.

Bapuanr 2. CUMMETPHYHOE OTOOPaKEHHE OTHOCUTENLHO IpsaMoi x2 = (, a 3arem
noBOpOT Ha 90° MPOTUB YaCOBOW CTPEIIKH.

Bapuanr 3. CUMMETPUYHOE OTOOpaXKEHHWE OTHOCUTENBbHO mnpsMoi xI = (0, a 3arem
CHMMETPHYHOE OTOOPaKEHHE OTHOCUTEIBHO NpsiMOit x2 = ().

Bapuanr 4. CUMMETPUYHOE OTOOpPAXKEHHWE OTHOCUTENBHO mNpsMod x2 = (), a 3arem
CHMMETPHYHOE OTOOpaKEHUE OTHOCUTEIBbHO npsiMoii x/ = ().

Bapuanr 5. CummeTpudHOe OTOOpaKEHHE OTHOCHUTENIFHO Hayajla KOOpJIWHAT, a 3aTeM
MoBOPOT Ha 90° MPOTHUB YaCOBOM CTPEIIKH.

Bapuanr 6. CUMMETPUYHOE OTOOpPaXKEHHWE OTHOCUTENBHO mNpsMod x2 = (), a 3arem
CHMMETPUYHOE OTOOpaKEHHUE OTHOCUTEIHHO Hauajla KOOPAMHAT.

Bapuant 7. CummeTpudHOEe OTOOpaKEHHE OTHOCHUTENHPHO Haudalla KOOPIHMHAT, a 3aTeM
CUMMETPUYHOE OTOOPAKEHHE OTHOCHTENIBHO TIpsiMoi x1 = ().

Bapmuanr 8. CumMeTpuuHOe OTOOpa)keHHE OTHOCHTEIBHO Hayaja KOOpPAMHAT, a 3aTeM
CHUMMETPHYHOE OTOOpaKEHNE OTHOCUTEIBLHO NpsiMOit x2 = ().

Bapuanr 9. [ToBopot o yacoBoit cTpenke Ha 90°, a 3aTeM CUMMETPUYHOE OTOOpaKeHHE
OTHOCHTEJILHO NpsAMOii x2 = ().

Bapuanr 10. CUMMETpUYHOE OTOOpaKEHHWE OTHOCUTENbHO mnpsMod xI = (0, a 3arem
noBOpOT Ha 90° MPOTUB YAaCOBOW CTPEIIKH.

PacuyeTrHo-rpajduueckas padora

3anauva 1. Beruucnuth npenensl GpyHKIMMA

Bapuanum 1 Bapuanm 6
3 2
lim ¥ x+1 ]jm(\/x2+x+1—\/x2—x)
=1y —3x42 X
Bapuanm 2 Bapuanum 7
. 1 4 . 1 12
lim — lim -
o2l x=2 x2_4 —=2(x=2 3-8
Bapuanm 3

Bapuanm 8

V2x2 +3x JI+2x =3

im lim =2
x—e03[(3 5,2 x—o4  Afx =2
Bapuanm 4 Bapuanm 9
. sinXx-fgx : sin 2x
lim S~ lim ——="—
x—0 1 —cosx x—)OM—l
Bapuanm 5 Bapuanm 10
3
2x+5 V" , 3
— lim (I1-2x)*
x—oo| 2Xx+1 x—0
3anaua 2. VccienoBars (YHKIIUIO B IIOCTPOUTH TpadUK.
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Bapuanm 1

4
y=%+2\/;

Bapuanm 2

y= x2e—2x

Bapuanm 3

2
X

y="-x

2

Bapuanm 4

X 2
=——2x
Y7y

Bapuanm 5

y=x+1+x

3anaua 3. Halitu HeonpeieJIeHHbIM MHTETpal.

y:

y:

Bapuanm 6
2

y=x§(1—x)

Bapuanm 7

y=xe™

Bapuanm 8

+ 2x2

x° =1
Bapuanm 9

2
X

x2—2

— 2x2

Bapuanm 10

y=x2 +2V-x

Bapuanm 1 Bapuanm 6
Jx-arctg 2x dx jln(3x+2)dx
Bapuanm 2 Bapuanm 7
Ix-ln3xdx jx-ezx_l dx
Bapuanm 3 Bapuanm 8
[x*e ™ dx [(x+2) cos3xdx
Bapuanm 4 Bapuanm 9
3 xdx
f cos” 2xdx I2—
x“+3x-4
Bapuanm 5 Bapuanm 10
[In?2xdx [sin® 3x dx
3anaua 4. Haiitu miomaas GUrypel, OrpaHMueHHON 3aJIaHHBIMUA KPUBBIMH
Bapuanm 1 Bapuanm 2 Bapuanm 3
y=Al-x, y:ex,yzex/2, xy=1, y=0,
y=x+1, y=0 y:e2 x=3,y=x2
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Bapuanm 4
y= X+ 2,x=0,

yzl—xz,le

Bapuanm 5
y= 4/x2, x=1,
y=x-1

Bapuanm 6
y=2- x4,
y=x

Bapuanm 7

Bapuanm 8

Bapuanm 9

y=—x2, y=2¢", y=sinx, y =cosx, y=x2
Bapuanm 10

x=0,x=2, y=27,

y=2x—x2

3anauva 5. MccnenoBath GyHKIIMHM HA SKCTPEMYM

Bapuanm 1

z=x3y2(2—x—y)

Bapuanm 6

z=x2y3(1—x—y)

Bapuanm 2

z=x3y2(1—x+y)

Bapuanm 7

Z=x2y2(1—2x—y)

Bapuanm 3 Bapuanm 8
Y Y
z=e2 (x> +y) z=e2(x* —y)
Bapuanm 4 Bapuanm 9
zzex(y2—2x) zzex(y2+2x)
Bapuanm 5 Bapuanm 10

z=xy—In(x+y)

z=—xy—In(x-y)

Kontponbnas padora Ne 2
3agaua 1. B onnom cocyne Haxonsatcs by Oenbix u Y, uepHbix mapos. Bo Bropom —
b, Genbix u Y, uepnsix. bpocator aBa kybuka. Ecim cymMma OYKOB, BBINABIIMX HAa BEPXHUX
rpausix, Menblie 10, 6epyT map u3 nepBoro cocyna, eciu oonpiie win pasHa 10 — u3 BToporo.

Bapuanm

1 b1=7; 41=6; BrinyT Oenbrii map. KakoBa BeposITHOCTb TOTO, YTO
b2=5; Y2=9 CyMMa OYKOB Obl1a HEe MeHbIe 107

2 b1=7; 41=5; BoeinyT uepHbIi map. KakoBa BEpOATHOCTH TOTO, YTO
b2=6; Y2=9 CyMMa 04KOB Obl1a MeHbie 107

3 b1=6; Y1=5; BriayT Generii mrap. KakoBa BeposITHOCTB TOTO, YTO
b2=7; 4Y2=9 CyMMa 0YKOB Obl1a MeHbIe 107

4 b1=7; 4l=5; BreiHyT "epHbIi map. KakoBa BEpOATHOCTH TOTO, YTO
b2=9; U2=6 CyMMa O4KOB ObLj1a He MeHbIe 107

5 b1=5; U1=6; BreiHyT "epHbIi map. KakoBa BEpOATHOCTH TOTO, YTO
b2=9; Y2=6 CyMMa OuYKOB Obu1a He MeHbIue 107

22




6 b1=5; 41=9; BreinyT Oenbrii map. KakoBa BeposITHOCTB TOTO, YTO
b2=7; Y2=6 CyMMa 0YKOB Obl1a MeHbIe 107

7 b1=5; 4Y1=7; BoinyT uepHbIi map. KakoBa BEpOATHOCTH TOTO, YTO
b2=6; Y2=9 CyMMa 0YKOB Obl1a HEe MeHbie 107

8 b1=5; 41=7; BeiayT Gensrii mrap. KakoBa BeposSITHOCTB TOTO, YTO
b2=9; U2=6 CyMMa 0YKOB Obl1a MeHbIe 107

9 b1=4; 41=8; BrmayT Oenbrii rap. KakoBa BEpOsSITHOCTB TOTO, YTO
b2=9; U2=6 CyMMa O4KOB Oblia MeHble 10?

10 b1=8; Ul=4; BreiHyT "epHbIi map. KakoBa BEpOATHOCTH TOTO, YTO
b2=6; 42=9 CyMMa OuYKOB Obu1a He MeHbIue 107

3amaua 2.

Y) 3a1an Tabaunei:

3aKoH pacnpeeseHus IByMEPHOM AUCKPETHOH ciiydaiiHoW BenuuuHsl (X,

Y
0 1 2 3
X
-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
HaiiTu yciioBHBIE 3aKOHBI paCIPEICIICHUS
Bapuanum
1 CIy4ailHOM BeMUuuHbl X MpU ycaoBUM Y=0 U ciaydailHON BEIUYUHBI Y MpHU
ycioBuu X=-1
) ciay4yaiiHOM BenuuuHbl X npu yciaoBuu Y=0 U ciy4yailHOW BelW4uHbl Y NpU
ycioBuu X=0
3 ciy4aiiHoM BenuuuHbl X npu yciaoBuu Y=0 u ciy4aiiHON BeNW4YuHBI Y IpU
yciaoBuH X=1
4 CIIly4aiiHOM BenuuuHbl X MpU yCIOBUU Y=1 U Cily4aiiHON BeNMUYUHBI Y NpU
yciaoBuH X=1
5 ClIy4aiiHOM BenuuuHbl X MpU yCcJIOBUU Y=1 U cily4aiiHON BenWuYuHBl Y NpU
ycinoBuu X=0
6 Clly4aiiHOM BenuuuHbl X MIpU ycJIoBUU Y=1 U cily4aiiHON BenuuyuHbl Y NpU
yCI0BUM X=-1
7 ClIy4aiiHOM BenMuuHbl X MpU yCIOBUU Y=2 U CIy4alHON BeNIMYUHBI Y NpU
ycia0BUM X=-1
8 Clly4ailHOM BenuuuHbl X MpU yCIOBUU Y=3 U CIly4allHO! BeNMYUHBl Y NpU
ycnoBu X=0
9 CIy4allHOM BenW4MHBI X IPHU YCIOBUU Y=2 W CIIy4allHOW BEIWYHMHBI Y IIPH
ycinoBun X=1
10 CIy4allHOM BenW4MHBI X IPH YCIOBUU Y=3 M CIIy4allHOW BEIMYHMHBI Y NpPH
ycnoBun X=1

4.3. OneHOYHBbIE CPeCTBA JJIA MPOMEKYTOYHOM aTTecTaluu.
4.3.1. ®opMupyeMble KOMIIETEHIIMH ¢ YKa3aHUEM 3TanoB ux GopMHpoOBaHuUs B
npouecce ocBoeHusi o0pazoBare/ibHOI mporpammbl. [loka3zarenu u KpuTepUU OLEeHNBAHUSA

KOMIIETEHUMH C YY4eTOM 3Tana ux (popMupoBaHus
Kon Haumenosanue Kon HanmenoBanue JTamna
KOMIICTCHIIUY | KOMIICTCHIIMHI JTamna OCBOCHHS | OCBOCHHUS KOMIICTCHIINHI
KOMIIETEHITUN
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OIIK-1 cnocoOHocThi0 pemats | OITK-1.2
CTaHIApTHBIE  3a/1a4u
npodeccruoHaIbHON
JEeSITeITbHOCTH Ha
OCHOBE
WHOOPMAITMOHHOW U
6ubimorpagduyeckoit
KYJBTYPBI c
NPUMEHEHUEM
nH()OPMAITMOHHO-
KOMMYHHKAIIHOHHBIX

0€30IacHOCTH

TEXHOJIOTUU U C yYETOM
OCHOBHBIX TpeOOBaHUI
nH()OPMAITMOHHON

Croco0OHOCTh

npodecCroHaTBHBIX 3a/1a4

JIEMOHCTPUPOBATh

IIPUMEHEHHUE  3HAHUU B
oOact COLIMAIbHBIX,
T'YMaHHUTapHBIX u
HKOHOMHUYECKHUX Hayk,
UHPOPMATHKI u
MaTeMaTH4eckoro  aHaiausa

IJid pelICHUS MPHUKIIAIHBIX

ITan oCBOCHUA

Iloka3zaTeab OlleHUBAHUA

Kpurepuii oueHnBanus

KOMIIeTeHIM U

OIIK-1.2 Bei6op Metomonorun u | OmnpeneneHbl METOIbl PEIIEHUs
CrocoOHOCTh WHCTPYMEHTOB TIPUKIIATHOM
JIEMOHCTPHUPOBATH Ompenensier METOJBl | MpodeccHoHambHOM 3a/1aun
NpUMEHEeHWe  3HaHuW B | pemeHuss — mpukiagHoi | OnieHeHbI BO3MO>KHOCTH
obmactu COIMANILHBIX, | MpodeccrHoHanbHON MPUMEHEHUS 3HAHWKA B 00JIACTH
T'YMaHUTaPHBIX u | 3amaun COLIMAJIbHBIX, TYMaHUTAPHBIX U
HKOHOMHYECKHX Hayk, | [louck wHpOpMamMKM HA | IKOHOMUYECKUX HayK,
nHGOPMaTUKHU U | ocHOBe 3HaHMI B o0nactu | uHpOpMaTHKH u
MaTeMaTHYeCKOr0  aHallu3a | COlMaIbHBIX, MaTeMaTU4YeCKOro aHaiu3a JUIs
JUIS pelIeHUs TPUKIAJAHBIX | TYMaHUTApPHBIX U | penieHus MIPUKIIATHOM
poecCHOHANBHBIX 3a/1a9 IKOHOMHYECKHX HayK, | mpodecCHOHAIBFHON 3a1a4un

nH(pOpMaATHKH u

MaTeMaTHIECKOTrO

aHaim3a

OrneHHUBaeT BO3MOKHOCTH

MPUMEHEHUs 3HAaHUN B

o0Oactu COLIMAJILHBIX,

TYMaHUTapHBIX u

IKOHOMHYECKHX HayK,

nH(pOpMaATHKH u

MaTeMaTHIECKOTO

aHanMza i pelIeHUs

MPUKJIATHON

npodeccruoHanbHON

3aaum

4.3.2. TunoBble OLIEHOYHbIE CPEICTBA

BOHpOCH K 3a49€CTy

YMHOKEHHE MaTpHLL.

AW N =

ManI/IHI)I 1 OCHOBHBIC OII€pally HAJd HUMH.
BI/II[LI Marpul. FCOMeTpI/I"ICCKElH HHTCPIIPpETALINA BEKTOPOB.

OHpeZ[eHI/ITeJ'II/I MaTpull BTOPOTO U TPETHECTO IMMOPAAKA.
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AN DN

10
11
12

13

14
15
16
17
18
19
20
21

22

23
24
25
26

27
28

29
30
31
32
33
34

35
36

37
38

39

40

41
42

OOparHas MaTpuLa U €€ HaXOXKICHUE.

CaoiicTBa onpeaenuTenen.

OneMeHTapHble NpeoOpa3oBaHUs CTPOK M CTONOIOB MaTpullbl. VX HCHONb30BaHME MpU
HaXO0KJIECHUH OTIPEICTUTEIICH.

Panr marpuibl. CriocoObl BBIYMCICHUS PAHTa MAaTPHUIIBI.

VYcnoue Kponekepa-Kamemm COBMECTUMOCTH CHUCTEMBI JIMHEHHBIX —anreOpamdecKux
YPAaBHEHUM.

3anuch U petieHre CUCTEMBbI TMHEHHBIX alre0pandecKux ypaBHEHHH B MaTpPUYHOM BU/IE.
Pemenne cucteMsl TMHEHHBIX ajaredpanueckux ypaBHeHHH MeTooM ['aycca.

Cucrembl JHMHEMHBIX OJHOPOJHBIX YypaBHEHUH; CBOWCTBA, (yHIaMEHTallbHas CUCTeMa
peLIeHU.

OO0miee pemnieHHe CHCTEMbl JIMHEHHBIX —anreOpandyeckux ypaBHEHHUH; CBOOOIHbBIE
HEHU3BECTHbIE, Oa3HCHBIEC PELICHHUS.

JInneliHOE IPOCTPaHCTRO.

JluHeliHast 3aBUCUMOCTb U HE3aBUCUMOCTH BEKTOPOB. CIIOCOOBI ONpeieIeHHS.

bazuc nmuHeitHoro mpoctpancTBa. Pa3MepHOCTh TMHEMHOTO MPOCTPAHCTBA.

Jluneiinble nmpeobpaszoBanus. CBoiicTBa.

Haxoxnenre MaTpuiisl IMHEWHOTO TpeoOpa30BaHus.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB. YTOJI MEXY BEKTOPaMH.

OproHopMupoBaHHbIH 6a3uc. EBKINA0BO IPOCTPaHCTBO.

[Tonsitne neiicTBUTENbHOW (YHKIMU JAEHCTBUTENbHON mepeMeHHOU. [paduk QyHKIHH.
OcHoBHbIE CBOMCTBA (DYHKITHIA.

IIpenen  uncnoBod  mocienoBaTeNbHOCTH.  lIpu3Haku  cymiecTBOBaHMsA — Ipezena
1ocie10BaTebHOCTH. OCHOBHBIE CBOMCTBA CXOAAIINXCS MOCIIEIOBATEIBHOCTEM.

[Tpenen GpyHKIMH B 6ECKOHEYHOCTH U B TOUKE.

HenpepriBHOCTH (hyHKITMM IEHCTBUTENBHOM TEPEMEHHON B TOUKE U HA OTPE3KE.

CBoiicTBa (QyHKIHI, HEIPEPHIBHBIX Ha OTPE3KE.

[IpousBoanass ¢ynkumu u nuddepeniman. [eomeTpuyeckuid U GU3NYECKUNH CMBICTT
NPOM3BOJHOM; reoMeTprUUecKuii cMbIci Auddepennnana.

Teopemsr ®epma, Poms, Jlarpanxka.

Toukn skcTpemyma. HeoOxommmoe W 10CTaTOYHOE YCIOBHE JIOKAJIBHOTO 3KCTpEMyMa

GbyHKIUH.
Beimyknocts 1 Touku nepern6a ¢pynkuun. Heo6xoqumoe u 10cTaTouHOE yCIOBHE Neperuda

GyHKIHH.

HaxoxeHre acuMIToT (GyHKIUH.

VYpaBHeHUs KacaTeabHONH U HOpMalu K rpaduKy GYHKIIMU B 3aJJaHHOM TOUKE.
[TepBooOpazHas GyHKIIUN U HEONPEICTCHHbIN HHTETpaJl.

CBoiiCTBA HEONIPEIETIEHHOTO HHTErpaia.

ITonssTue omnpeneneHHoro wuHTerpana. CBoilcTBa M TeOMETpUYECKas HHTEpIpeTanus
ONPENIETIEHHOTO UHTETpaa.

®opmyna Herotona-JleiibHuma.

HecoOcTBeHHbIE MHTETpaibl ¢ OECKOHEUHbIMU TpeaenamMu. HecoOcTBeHHbIE MHTETpabl OT
HeorpaHMYeHHbIX (QyHKIUH. [IpU3HAKK CXOTUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

[TonsTue yncnoBoro psiga. OCHOBHBIE CBOMCTBA PSAIOB.

HeoOxomumblii  mpHU3HAK  CXOOAUMOCTH  psijga. Ilpu3Haku  cxXomuMocTH  psioB ¢
HEOTPULIATEIbHBIMU YJICHAMU.

AOGcomnroTHass M YCJOBHAs CXOAMMOCTH 3HAKONEPEMEHHBIX psnoB. IIpu3Hak cxomumocTu
JleitOHMIA 171 3HAKOYEPETYIOIIIETOCS Psia.

Crenennble psapl. Teopema AGens. CBOHCTBa CTENEHHBIX psAAoB. Paauyc cxoaumocTu
CTENEHHOTO Psa.

Paner Teitnopa u MaknopeHa.

[TonsiTve QyHKIIMN HECKONBKUX MEPEMEHHBIX, IPE/IENl U HEMPEPHIBHOCTh (PYHKIIUH.

25



43

44
45

46
47
48
49
50
51
52
53

54
55
56

57
58

YacTHble TPOU3BOIHBIE MIEPBOT0 MOPsAKA U MOTHBIN quddepeHman GyHKINA HECKOIbKUX
MIEPEMEHHBIX.

[Tpon3BoaHAas 1O HANpPaBJICHUIO, IPAIUEHT (PYHKIHH.

OKCTpeMyMbl (QYHKIMHM MHOTMX I€pPEMEHHBIX, HEOOXOIMMOE U JOCTATOYHOE YCIOBHE
JKCTpPEMYMA.

Kparneie naTerpansl. CBeieHHE KpaTHOTO MHTETpajia K HOBTOPHOMY.

OcHOBHBIE IOHATHS TEOPUH BepOSTHOCTEH. IIpocTpaHCTBO 311€MEHTapHBIX COOBITHH.
OcHoBHbI€ (HOPMYJIBI AJIs1 BEIUKUCICHUS BEPOSITHOCTEH.

He3zaBucumpble 1 3aBUCUMBIE COOBITHA. YCIOBHAsI BEPOSTHOCTb.

®opMmyna noaHOM BepossTHOCTH. Teopema balieca.

®opmyna bepryiuim.

Ornpenenenne caydyaiiHON BEIUYHHBL. J[MCKPETHBIE U HENIPEPBIBHBIE CIyYalHbIE BETUYHHBI.
@yHKIUSA paclpeneieHus Ciy4aiiHon BeJIMYUHBL. 1IIOTHOCTE pacnpeneneHus HelpepbIBHOU
CITy4ailHON BETTMYUHBI.

UuciioBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH: MaTEMaTUYECKOE 0XKHMJIAHUE, JUCIIEPCHS,
CpelHee KBaJpaTHYECKOe OTKIIOHEHHE.

OcHOBHBIE 3aKOHBI paclpeAeieHusl CIydallHbIX BEJIWYMH: paBHOMEpHoE, bepHymn,
[TyaccoHa, SKCIOHEHIIUATIBHOE.

@yHKIUSA pacnpeleeHUs U IVNIOTHOCTD ABYMEPHOU CIIy4aliHOW BEJIMYUHBI.

3aBUCHMBIE U HE3aBUCUMBIE CIIy4aiHbIE BETMYUHBL. Y CIOBHBIE 3aKOHBI PACIIPEACIICHHUS.
YucnoBele XapakTepUCTUKU JBYMEPHBIX ClydalHbIX BenuuuH. KoBapuanus, KkodppuiueHT
KOppEIsLUN.

HIkana oneHBaHuA.
BrimonHeHne Beex 3aaHuii TEKYIIETO KOHTPOJIS SIBIIIETCSL 00s3aTENBHBIM JITIST BCEX

00yJaromImXxcsl.

Kpurepuu oneHkH:

Ouenka Kpurepuii oueHku

«3a4YTCHO»

OOyuaromuiicss TMOKa3bIBae€T BBICOKMI ypOBEHb KOMIIETEHTHOCTH, 3HAHUSA
IPOrpaMMHOTO Marepuaia, y4eOHOW, NEePHOIUYECKOH M MOHOTrpadUuecKOM
JUTEPATYyphl, 3aKOHOAATEIBCTBA M TMPAKTHKH €r0 NPHUMEHEHUs, PACKphIBAET HE
TOJIKO OCHOBHBIC TOHATHS, HO M AQHAJIU3HPYET MX C TOYKH 3PEHUS Pa3IHYHBIX
aBTopoB. OOyuaromuiicss MOKa3blBa€T HE TOJIbKO BBICOKMH  ypOBEHb
TEOPETHUYECKUX 3HAHUM MO AWUCIMIUIMHAM, BKJIIOYEHHBIM B TOCYIAPCTBEHHBIN
9K3aMEH, HO U BUAUT MEeKAUCUUIUIMHAPHBIE CBs3U. [IpodeccnonanbHo, rpaMoTHO,
IOCIIE0BATEIbHO,  XOpPOIIMM  SI3BIKOM ~ YEeTKO  M3JlaraeT  Marepual,
apryMEHTHPOBAaHHO (OPMYIHPYET BBIBOJBL. 3HAET B paMKax TpeOOBaHUU K
HANpaBICHUIO W TPO(UII0 TOATOTOBKH 3aKOHOJATEIbHO-HOPMATHBHYIO U
npakTU4ecKyro 6a3y. Ha Bompocsl oTBe4aeT KpaTKo, apryMEHTUPOBAHO, YBEPEHHO,
IO CYIIECTBY.

3a4TCHO»

OOyyvaromuiicss MoKa3bIBaeT cjaadble 3HAHUS JICKIIMOHHOTO Marepuana, y4eOHOM
JIUTEPATYPBI, 3aKOHOJIATENICTBA U IPAKTUKU €r0 NMPUMEHEHHUs, HU3KUH YPOBEHb
KOMITETEHTHOCTH, HEYBEpPEHHOE H3JIokeHUE Borpoca. OOyyaronuiics: mokasbIBacT
ciabblii  ypoBeHb TNpO(EeCcCHOHATBHBIX 3HAHUM, 3aTpyaHseTCs NpU aHAIU3e
MpPaKTUYECKUX cuTyanuili. He MoeT mpuBeCTH NpUMEPHI U3 pEAIbHON MPAKTUKH.
HeyBepeHHo " JIOTUYCCKU HCIIOCICOOBATCIILHO U3JIaracT MaTCpuall. HeraBI/IHLHO
OTBEYAET Ha BOMPOCHI WIIH 3aTPYAHSIETCS C OTBETOM.

«HE

4.4. Metoguueckne MaTepuaibl

26



VYCrHBINA Ompoc ABISIETCS OJHUM W3 OCHOBHBIX CIIOCOOOB NMPOBEPKH YCBOCHHUS 3HAHHM
oOydaromumucs. Pa3BepHyTbIi OTBET CTyAEHTAa JOJDKEH IMPEJICTaBIATb COOON CBA3HOE,
JIOTHYECKU TOCIEIOBATEIbHOE COOOIEHHE Ha ONPEAEICHHYIO TeMY, IOKa3blBaTh €ro yMEHUE
MPUMEHATh ONpEJeNieHus, MpaBuUja B KOHKPETHBIX ciy4asX. OCHOBHbIE KPUTEPUU OLIEHKU
YCTHOTO OTBETa: MPAaBWIBHOCTh OTBETA IO COJEPKAHMIO; MOJHOTA W TIIyOMHA OTBETA; JIOTHKA
U3JI0KEHHs MaTepuana (YUYUThIBAeTCSl YMEHUE CTPOUTH LIETIOCTHBIH, MOCe10BaTeIbHbINA paccKas,
IPaMOTHO TOJIb30BAThCSl CIELUATBHON TEPMHMHOJOTHEH); HCHOIb30BaHUE JIOTOJIHUTEIHLHOIO
Marepuaa.

5. MeToauyeckue ykasaHusa Asia o0y4yaloLmxcs No OCBOEHMUIO
AUNCUUNJIUHBI

Memoouueckue yKazanus no camocmoamenbHOU No020mMosKe K 3aHAMUAM JIeKYUOHHO20,
NPAKMUYECKO20 (CeMUuHapcKo2o) muna.

[loaroroBka K 3aHATHSAM JIOJDKHA HOCUTh CHUCTEMAaTHYECKUM Xapakrep. DTO MO3BOJIAT
o0ydaromiemMycsi B IOJIHOM 00beMe BBIIIOJIHUTE Bce TpeboBaHus npenoaaBaress. OOydaromumcst
PEKOMEHIYeTCsl HM3y4daTh KaK OCHOBHYK, TaK M JOIOJHUTENIBHYI JIMTEpaTypy, a TaKKe
3HaKOMHUTbCA ¢ VIHTepHET-UCTOYHMKAaMHU (CIMCOK IpUBEAEH B paboueil mporpamme 10
JUCITUTIIMHE ).

Bompocs! 1151 caMOoCTOSITeIbHON MTOATOTOBKU (CaMOIIPOBEPKH):
Marpuupl. Onepanuu HaJ MaTpULIaMH.
ITonstue onpenenuresns. CBONUCTBA ONIPENEIUTENCH.
Kpurepuii 00paTUMOCTH MaTpPHUIIBI.
Ornpenenenue nuHEHOTO npocTpancTia. [Ipumepsl. CneAcTBUS U3 aKCHOM.
JIuHeliHOo 3aBUCUMBIE U TMHEHHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB, MX CBOMCTBA.
KoneunomepHsbie JIMHERHBIE TPOCTPAHCTBA.
Koopnunate! BexkTopa B 0a3uce. 3amena O6a3uca.
ITopnpocTpaHcTBa.
Cymma u nepecedyeHue noAnpoOCTPaHCTB.
. [Ipsamas cymma noarpoCcTpaHCTB.
. Panr marpunel. Teopema o panre matpuuel.
. CBolicTBa paHra MaTpuibl.
. Kputepuii COBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHeHHU. O0IIee peleHne COBMECTHOM
CUCTEMBI JINHEWHBIX YPaBHEHUM.
14. IIpocTpaHCTBO pelieHU OAHOPOAHON CUCTEMbI TUHEUHBIX YPABHECHUIA.
15. Jluneiiapie 0TOOpaKeHUS U OrepaTophl. Teopema CymecTBOBAaHUS U €JUHCTBCHHOCTH.
16. Matpuia nuHeliHoro oroopakenus. KoopauHarel oOpa3a BeKTopa.
17. I3MeHeHeHre MaTpHUIIbl THHEHHOTO 0TOOpaKeHUs IPH 3aMeHe Oa3uca.
18. O6pa3 u AAPO JIMHEHHOTO OTOOPAKECHHUS.
19. [leiicTBust Hal TUHEHHBIME OTOOPaKEHHUSIMU.
20. XapakTepuCTUYECKUII MHOTOUIEH.
21. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHS JIMHEWHOTO oreparopa. JIuHeiHbie
ONepaTopbl NPOCTOM CTPYKTYpPHI.
22. EBKJIMI0BBI IPOCTPAHCTBA. AKCHOMBI, IPUMEPBI, CIEIACTBUS U3 AKCHOM.
23. JInvHbI BEKTOPOB M YIJIBI MEK]ly BEKTOpaMH.
24. OpToroHanbHOCTh BEKTOPOB. [Iporecc oproroHanu3anuu.
25. OproroHanpHOoe  jgomnosHeHHe.  OpToroHanpHas  MPOEKUUMS W OPTOTrOHAJIbHAS
COCTABJISAIOILAS.
26. CaMOCOMpsHKEHHBIE OMEPaTOPhI.
27. KBagparuaneie popmbl. MaTpudHOE MpeAcTaBlIeHUE. 3aMeHa MIePEMEHHBIX.
28. IlpuBenenue kBaapaTUUHBIX GOPM K KAHOHMYECKOMY BUAY METOA0M Jlarpamxa.
29. IlpuBeneHNE BEMIECTBEHHBIX KBaPATUIHBIX (DOPM K TJIABHBIM OCSIM.
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30. 3HakoonpeeeHHbIE KBapaTHUHbIE (POPMBI.

Memoouueckue ykazanusi no n0020mosKke 00KIA008.

[MoaroroBka oOywaromxcss K OMpPOCY TpeArnojaraeT H3y4yeHHE B COOTBETCTBUU
TEMaTHKON JTUCIMILTHHBI OCHOBHOW/ JOITOJIHUTEIBHON JTUTEpaTyphl, HOPMATHBHBIX JTOKYMECHTOB,
MHTEPHET-PECYPCOB.

OOyyvarouiics TOTOBUT JOKJIAJ B (hOPME YCTHOTO COOOIICHHS TI0 TEME TUCITUTITUHBL.

[Ipennaraercs cienyromias CTPyKTypa JTOKIaa:

1. BBenenme:

— YKa3bIBaeTCs TEMA U 1LIeJb JIOKIa1a;

— 0003HavaeTcs MpoOJIEMHOE TT0JIe, TEMATHIECKHE Pa3IelTbl JOKIIaa.

2. OCHOBHOE COJIEp/KaHUE TOKIaa:

— TOCJIEZIOBAaTEIILHO PACKPHIBAIOTCS TEMATHIECKHE PA3IeIbl JOKIIA/Ia.

3. 3aKIIoueHHE:

— MPUBOJIATCS OCHOBHBIC PE3YJBTATHl H CY)KJICHHUS aBTOpA ITO0 MOBOY ITyTSH BO3MOXKHOTO
pEelIeHUs PACCMOTPEHHOM MPOOIEeMBI, KOTOPBIE MOTYT OBITH O(DOPMIICHBI B BUJIE PEKOMEHIAITHIA.

6. YueOHas muTepaTtypa u pecypchbl HHPOPMALMOHHO-TEJIeKOMMYHHKAIIMOHHOM CeTH
"HHTepHeT", BKIIOYAS EePeYEHb Y4eOHO-METOAMYECKOr0 odecredeHus 1JIs
CaMOCTOSATEJBbHOMI PadoThI 00y4aIOIIUXCS 110 AUCHHUIIIMHE

6.1. OcHoBHas1 IMTEpaTypa

1 Kpemep, H. IlI. MaremaTnka aJis S5KOHOMUCTOB: OT ApUPMETUKH A0 DKOHOMETPHUKHU -
M. : FOpaiit, 2011 - 656 c.

2 Maremaruka B skoHomuke / A. C. ComonoBuukoB, B. A. ba6aiinie, A. B. bpaunos, U.
I'. [lTangpa - M. : ®unancel u cratuctuka : UTHOPA-M, 2011 - 575 c.

3 IHankwun A.C. 3ajgaun ¢ penieHUsIMH IO BBICIIEN MaTeMaTHKE, TEOPUHM BEPOSITHOCTEM,
MaTEMaTHYECKON CTaTUCTUKE, MaTeMaTHUECKOMY IIporpaMMupoBaHuto - M.: Jlamkos u
K, 2015 - http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/5103 — DB5C «IPRbooks»

6.2. /lonoJiHUTE/ILHASA JTUTEPATYPA
1 bepesuna H.A. Beicmass  mMaTemaruka // CapatoB: Hayunas kHura -
http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/8233 — 3BbC «IPRbooks»
2 woxenkosa JLU. Ilpaktukym mo Beiciieit Matematuke / M.: BUHOM. JlaGoparopus
3HaHUi - http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/6524.— 5bC «IPRbooks»

6.3. YueOHo-MeTOAMUECKOE 00ecTieYeHHe CAMOCTOATEILHOH PadoThl

1. Aramnos, B. C. ConuanpHO-IICUXOJIOTHYECKHE JeTEPMUHAHTBI KPEaTUBHONH KOMIIETEHTHOCTH
CTyZeHTOB : MoHorpadus / Aranos, Banepuii Cepreesuy, [laBneroBa, Paga Yenosna. - M. :
MakxkeeB Urops BsiuecnaBosuy, 2016. - 163 c.

2. Mopenb NO3UIMOHHOTO OOyYeHHUs CTYAEHTOB [DIEKTPOHHBIM pecypc]: TeopeTHuecKue
OCHOBBI U Metonuueckue pekomenmauuu/ W.b. IlusH [u ap.].— ODneKTpoH. TEKCTOBbIE
naHHbple.— M.: MOCKOBCKMI TOpPOACKOW Iemarorudyecknii yausepcuret, 2012.— 152 c.—
Pexxum pmoctyma: http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/27375.html.— 35BC
«IPRbooks»

3. OO6pazoBaresbHbIe MHHOBAIIMY U MPAKTHKHU Kapbephl : COOPHUK METOANYECKHX MaTepUaioB U
craret / PAHXul'C npu [Ipesunente P®. - M. : [leno, 2015. - 192 c.

4. Tlcuxonmorust ajganTauul | colMaibHas cpena. CoOBpEeMEHHBIE MMOAXObI, MPOOJIEMBI,
nepcnekTuBbl [ DnekTpoHHbIi pecypc]/ JL.I. [ukas [u ap.].— DIeKTpoH. TEKCTOBBIC TaHHBIC.
— M.: Ilep Co, 2007 — 624 c.— Pexum JocTyna:
http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/7431.html.— DBbC «IPRbooks»
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http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/6524.%E2%80%94%20%D0%AD%D0%91%D0%A1%20
http://www.iprbookshop.ru.ezproxy.ranepa.ru:3561/8233%20%E2%80%94%20%D0%AD%D0%91%D0%A1%20

5. CouManbHO-TICUXONOTUYECKHUE acCMeKThl (OPMUPOBAHUS KYIBTYPBl CcaMOOOyJaromiencs
opranuzamuu / A. 1. Hukonaes [u ap.] // Bonpocs! icuxonoruu. - 2014. - Ne 6. - C. 44-52.

6.4. HopmaTuBHbI€e IPaBOBbIE JOKYMEHTBI
KoHuenuus g0arocpoyHoro couuagbHO-3KOHOMUUYECKOro pa3Butus Poccuiickoit denepanuu 10
2020 ropa.(Y1B. pacnopspkenueM IlpasurensctBa PO ot 8 nexabps 2011 r. N 2227-p).

6.5. UnTepHeT-pecypcesl

LlenTpanbHas Oubimoreka oOpa3zoBareibHbIX pecypcoB. Pexum noctyna: http://www.edulib.ru/
2. CBogHBIN KaTajaor 3JIEKTPOHHBIX ONOINOTEK. Pexum JloCTyma:

http://www.lib.msu.ru/journal/Unilib/main.htm

bazbr nanaeix MHUOH. Pesxxum noctyna: http://www.inion.ru/product/db.htm

4. bubamnorexka o0pazoBaTENbHOrO MOpTalia «DKOHOMHUKA, COLMUOJOTHS, MEHEIKMEHT).
Pexum goctyna: http://ecsocman.edu.ru/

5. bubnuoteka ¢enepanbHoro noptana «Poccuiickoe oOpa3oBaHue». Pexxum nocryna:
http://www.edu.ru/

6. bubmmoreka yuyeOHOW M HaAy4yHOH JHUTEpaTypbl PYCCKOTO T'YMAaHUTApHOI'O HMHTEPHET
yHuBepcuteTa. Pexxum nocryna: http:/www.i-u.ru/biblio/default.aspx

[98)

6.6. Unble HCTOYHUKHU

1 Bunc P. MaremaTuka ynpaBieHus KanuTaaoM. MeToapl aHanu3a pucka A TpeaepoB u
noptdenbHbIX MeHemkepoB - M. : AJIBITMHA ITa6aumep, 2012. — 408 c.

2 Mamuneuknii I'I', IlocamkxoB C.A., Kaneasko O.H. OBPASOBAHUE—HAYKA—
I'OCYIJAPCTBO. ITPOBJIEMbBI 1 HAJIEXX/IbI BecTHuk MOCKOBCKOTO YHUBEPCUTETA.
Cepus 20: Ilemarormyeckoe oOpaszoBanume. 2013. Ne 4. C. 3-29. - DBC elibrary
http://elibrary.ru/item.asp?id=21063062

3 Hapunesuu A. C. Maremaruka XXI - paaukainbHas cMeHa napaaurmel. Moaens, a He
Anroputm Bomnpocs! ¢punocodun. - 2011. - Ne 1. - C. 71-82.

4 CononoBuukoB A. C. MaremaTuka B SKOHOMHKE : YU€OHHMK : PEKOMEHJ0BaHO M-BoM
oOpazoBanuss P® st CTymeHTOB SKOHOMHYECKHUX CHEIUaIbHOCTEH By30B. Y. 2
Marematndeckuii ananms - M. : ®uHaHchl 1 ctatiuctrka : MHDOPA-M, 2011. — 556 c.

7. MaTepuajbHO-TeXHHMYecKas 0a3a, HHPpOpMaLMOHHBIEC TEXHOJIOTHH, IPOrPAMMHOE
obecrnieuenne U HHPOPMAIMOHHBbIE CIPABOYHbIE CHCTEMbI

Jlns mpoBeNeHMs 3aHATHH IO JUCHUIUIMHE HEOOXOJMMO CIenyollee MaTepHalbHO-
TEXHUYECKOe obOecrieueHue: y4eOHble ayJUTOPHH JUIS TPOBEACHUS 3aHSATHH JIEKIIMOHHOTO M
CEeMMHAPCKOro THIA, TPYMNIOBBIX M WHAWBUIAYAIBHBIX KOHCYJABTAIUH, TEKYIIETO0 KOHTPOJS U
MIPOMEKYTOYHOH aTTeCcTalluy, MOMEIICHUS JIJIsl CAMOCTOSITEIIBHON PabOoTHI.

[Tporpammuoe oGecneuenue: Microsoft Windows 10 LTSB 1607, Microsoft Office
Professional 2016.

WNudopmanmonnsle crnpaBouyHble cucteMbl: Hayunas Oubmmoreka PAHXul'C. URL:
http://lib.ranepa.ru/; Hayunas ANIEKTPOHHAS OubIMoTEeKa eLibrary.ru. URL.:
http://elibrary.ru/defaultx.asp; HamnuonaneHas snextponHas Oubmuorexka. URL: www.nns.ru;
Poccuiickas rocymapctBenHass OmoOmmorexka. URL: www.rsl.ru; Poccuiickass HanuoHaiabHas
oubmuorexka. URL: www.nnirru; OnektponHas  Oubmuoteka  Grebennikon.  URL:
http://grebennikon.ru/; OnekTpoHHO-OMbOMMOTEYHast cucteMa W3marensctBa «Jlamp». URL:
http://e.lanbook.com; DnexkTponHO-6uGMMOTeuHas cucTema FOPAMT. URL: http:/www.biblio-
online.ru/.
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