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1. IlepeyeHb NJIaHUPYEeMbIX Pe3y/JIbTATOB 00y4eHHUS 110 AUCHMILIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOM NPOrpaMMbl

1.1. Incuumimnaa «MaTeMaTrukay 00eCcIieunBacT OBJIaJIeHUE CAYIIATEIIMHU CIASTYIOIMNUX
KOMIIETEHIIUH.

YK OC-1 - cnocoOHOCTh MPUMEHATh KPUTHYECKUN aHaIM3 WHGOPMAIIMH M CHUCTEMHBIN
MOJIXO/T JIJISl PEIIeHUS MPOPECCHOHANTBHBIX 3a/1a4.

Kommerentius YK OC-1 nampaBnena Ha (GOpMHUPOBAHHE CHUCTEMHOIO M KPHUTHYECKOTO
MBIIUICHHUS U SIBJISIETCS OCHOBOM JJIsi OCBOEHHSI 0011enpOodeCCUOHAIBHBIX KOMIETEHIIUI.

YK OC-1 ocBauBaeTcsi B OCHOBHOM B paMKaxX JUCHUIIINHBI «CTaTUCTHKAY.

OcBOocHHE KOMIIETCHIIMM B paMKax TUCIUILIMHBI «Matemarukay (B YacTH Kacaromieics
U3YyYCHHUS METOJIOB CHCTEMAaTH3allMu M 00pabOTKH MH(OpMAIMK Ui PeIIeHUS SKOHOMHYECKHX
3aJ]a4) OCHOBBIBAETCS Ha pe3ynbTarax oOyueHus no aucuuruimHaM «Punocodus» u «cropusi»
Y IIPUMEHSIETCSI TPU 00YYEHUH CTYACHTOB B paMKax JUCHUILIMHBI «CTaTUCTUKAY.

OIIK-1 - cnocoOGHOCTh MPUMEHATH MATEMATHYECKUW WHCTPYMEHTApUN A pelIeHUs
SKOHOMHUYECKUX 3a]1a4.

Komnerennus OIIK-1 ocBauBaercs B OCHOBHOM B paMKax JUCHMIUIMH «Martematukay (B
gacTd (HOPMHUPOBAHUS MATEMAaTHYECKOTO WHCTPYMEHTapusi) U «DKOHOMETPHUKa» (B YacCTH €ro
IOPUMEHEHUsS JUIsl pelleHUs SKOHOMHUYECKHX 3aJad), a pe3yJbTaTbl OCBOEHHs U JAajibHeiIee
COBEPLICHCTBOBAHUE - B paMKax IUCHUIUIMH «CTaTuctikay u «byxranrepckuil yuer».

(DopMupoeaHue OIIK-1 ocywecmeiaenics 6 pamMKkax uecmu nocne008amenbHbix 3Manos:

OIIK-1.1. ctocoGHOCTh MPUMEHSTh MaTeMaTHUYECKUI HHCTpYMEHTapuii

OIIK-1.2. pemiaTh TUNIOBbIE MAaTEMAaTHYECKUE 3a/1a4H

OIIK-1.3. pemaTh crienaaIn3npoBaHHbIE MATEMATHIECKUE 3a1a4UH

OIIK-1.4. ctocoOHOCTh MPUMEHATh MaTEMAaTHYECKHUE PACUEThl AJIS peIIeHUs
HKOHOMUYECKHUX 3a/1a4

OIIK-1.5. ucnonb30BaTh MaTeMaTHUECKU SI3bIK 1 MATEMaTUYECKYIO CUMBOJIUKY MIPU
MOCTPOCHUN OPTaHU3AIIMIOHHO-YIIPAaBIEHYECKUX MOIeTei

OIIK-1.6. o6pabaThiBaTh SMIUPUYECKHE U SKCIIEPUMEHTAIIbHBIC TaHHbIE

Pexomenayemble
JTan ocBOeHU .
IMoxa3aTe/ib OlleHUBAHUS Kpurepuii ouennBanus cpencTBa (MeToabI)
KOMIIeTeHIHH
OLICHMBAHUS

OIIK-1.1. ciocobHOCTH CaMOoCTOsTENBHO [IpaBUIIBHO pEIICHBI TUTIOBBIE Ormpoc, penieHue 3aaad,
IPUMEHATh MaTeMaTuyec- | aHaJIM3UPYET U OL[CHUBAET MaTeMaTH4ecKue 3a1auH. KOHTpOJIbHAs paboTa,
KUH MHCTPYMEHTAPHI uHbOpMAIIHIO. JK3aMeH/3a4eT

OIIK-1.2. pemats
TUIIOBBIE MaTEMaTHYECKHE

Ormpoc, penieHue 3a1ad,
KOHTpOJIbHAs paboTa,

CaMOCTOSITENILHO OIICHUBAET
uHbOopManuio, GopMyIUpyeT

[IpaBUIBHO pelIeHbl TUTIOBBIE
MaTeMaTU4YECKHUE 3aJauu.

3a1a4yu

BBIBO/JIbI.

JK3aMeH/3aueT

OIIK-1.3. pemars
CIIeLMATU3HPOBAHHbIC
MaTeMaTHYeCKue 3a1a4n

DopMyIHpYET BHIIBICHHBIE
3aKOHOMEPHOCTHU U
HIOJTy4€HHbIE Pe3yIbTaThl

IIponeMoHCTpUpPOBaHbl HABBIKH
HUCIOJIB30BAHNS MAaTEMATHUYECKOTO
SI3bIKA M MAaTEMaTHYCCKOM
CHMBOJIMKH.

Ompoc, perienue 3a1ad,
KOHTpOJIbHAs paboTa,
JK3aMeH/3a4eT

OIIK-1.4. cocobHOCTE
MPUMEHSTH
MaTeMaTHYECKHE PACUCThI
VTS PEIICHHS
SKOHOMMYECKHX 3a7a4

IIporunosupyer pa3Buthe
COOBITHI M WX ITOCJIE/ICTBHSL.
DopMynHpyeT BbISIBICHHbIE
3aKOHOMEPHOCTHU U
10JIy4EHHBIE PE3YJILTATHI

IIponeMoOHCTpHUPOBaHbl HABBIKH
HCIOJIb30BaHUS MAaTEMAaTHIECKOTO
SI3bIKA M MAaTEMaTHYCCKOM
CHMBOJIMKY Il pEIIeHUs
9KOHOMHUYECKHUX 3aJ1ay.

Ompoc, penienue 3amad,
KOHTpOJIbHAs pabora,
JK3aMeH/3aueT

OIIK-1.5. ucrmons3oBath
MAaTEeMAaTHYECKUH S3BIK K
MaTeMaTUYEeCKyIo
CHMBOJIUKY IpU

3naeT 0a30BbIE
SKOHOMHYECKHE,
(hMHAHCOBBIC TIPUHITUITEI,
HNPUHLHIBI OyXTaJITEPCKOTo

CoOpaHbI SMIIUPUYECKUE U
HHCTPYMEHTAJIbHBIC TaHHEIE,
CTPYIIHMPOBAHBI SMITUPUUECKUE U
9KCHEPUMEHTAJIbHbIE JaHHBIE,

Ormpoc, pelieHue 3aj1a4,
KOHTpOJIbHAs pabora,
JK3aMeH/3a4eT




MOCTPOCHUH ydeTa U MPAaKTHKY UX MpOaHaIN3UPOBAHbI SMIMpPUYEC-
OpraHM3aluOHHO- MpUMEHEHHS KHE U SKCIIEpHIMEHTAIbHbIE JaH-
YIPaBJICHYECKUX MOJIEIICH HBIE, C(HOPMYIHPOBAHBI BHIBOJBL.
OIIK-1.6. o6pabartsBaTh 3HaeT NPUHIIMIIBI pacueTa u CoOpaHbI SMIIIPUYECKAE U Onpoc, peleHue 3anad,
SMITUPHUYECKHE U OLIEHKH OCHOBHBIX HHCTPYMEHTAJbHBIE TaHHEIE, KOHTpOJbHas pabora,
SKCTIepUMEHTaIbHbIE SKOHOMHYECKHX ITOKa3areseil | crpynmnupoBaHbl SMIMPUYECKHE U | 3K3aMeH/3aueT
JTaHHbIC U k03()GULHEHTOB, METOBI SKCIIepHIMEHTAIbHbIE JAHHbIE,
(hMHAHCOBOTO aHaNIM32a MIPOAHATU3UPOBAHBI IMITHPHIEC-
KM€ 1 SKCIIEPUMEHTAJIbHBIC JaH-
HBIE, CHOPMYIHPOBAHBI BHIBOJBL.

1.2.B pe3yjabTaTe 0OCBOCHUA JUCHUIIJIMHBIL Y CTYACHTOB 10JI’)KHbI ObITH C(l)OpMI/IPOBaHBI:

crnedyrouyue 3HaHUs:

- CTPYKTYpBl COBPEMEHHOM MAaTE€MaTHKH, €€ TEPMUHOJIOTUMH, OCHOB JHUCKPETHOU
MaTeMaTHKH, JIMHEHHON anreOpbl, aHaIMTUYECKOM I'€OMETPHM, MaTeMaTHYeCKOro aHalu3a,
TEOPUU BEPOSATHOCTEH M MaTeMaTHYECKOM CTAaTUCTUKH, MCCIEAOBAaHUS OIlepaluil, TEOpUH
HEYETKUX MHOYKECTB M JKCIEPTHBIX OL[EHOK, METOJA aHAJIN3a UepapXuil, SJKOHOMHKO-MATEMAaTH-
YEeCKHUX METOJIOB U MoJieliell, He0OOXOAUMBIE JJIsl aHAJIM3a SKOHOMUYECKHUX IPOLIECCOB.

- OCHOBHBIX MaTE€MaTHYECKUX METOAOB PEIICHUsS SKOHOMHUYECKMX M OpPraHM3alUOHHO-
YIIPABJICHUYECKUX 3a1a4.

cneodyroujue yMeHus:

- 00pabaTbIBaTh SMIUPUYECKHE U SKCIIEPUMEHTAIIbHBIC IaHHBIE;

- MCHOJIb30BaTh MAaTEMaTUYECKUN SI3bIK U MATEMATUYECKYI0 CUMBOJIMKY IIPU IOCTPOCHUHU
SKOHOMMYECKHUX M OPraHU3alMOHHO-YIIPABICHYECKUX MOJEIIEH;

- NPUMEHATH ammnapaTr AUCKPETHON MaTeMaTHKH, JMHEWHOH anredpbl, aHATIUTUYECKOU
F€OMETPHUH, MATEMATUYECKOr0 aHaIN3a, TEOPUH BEPOSATHOCTEH, MATEMAaTUYECKON CTAaTUCTUKH,
MaTeMaTHYECKOro MpOrpaMMHUpPOBAHMs, TEOPUU MAaCCOBOIO OOCIYXHMBAaHUS, TEOPUH CETEBOTO
IJIAHUPOBAHUS U YIPABJICHUS, TEOPUH UTP, TECOPUU HEUETKUX MHOMKECTB M IKCIIEPTHBIX OLIEHOK,
METOJA aHalIu3a UePaApPXUil, DKOHOMUKO-MATEMATUUYECKUX METOLOB I ONTUMU3ALMY PELICHUS
po(hecCHOHATBHBIX IKOHOMUYECKUX U OPTraHU3alIMOHHO-YIIPaBIEHYECKUX 3a/1a4

- AQHAJIU3UPOBATH IOJYUYECHHBIEC PE3YJIBTATHl U J€1aTh aJCKBATHBIE BBIBOIbI OTHOCUTEIBHO
JUHAMHUKU Y)KOHOMHYECKHUX MOKa3aTeeH;

cnedyrouue HagblKu:

- pemeHus TUIOBBIE MAaTEMATHYECKUX 3a/add, MCIOJb3yEMbIX IPH IPUHATUU
OpraHU3alMOHHO-YIIPABIEHYECKUX PELICHU;

- 00pa0OTKH SMIHUPUYECKUX U IKCIEPUMEHTAIbHBIX TAHHBIX;

- HCIOJB30BAaHMS MATEMATHYECKOIO SA3bIKA M MAaTeMaTM4eCKOM CHMBOJIMKH IIpU
MIOCTPOEHUU YKOHOMUYECKHUX U OPraHU3alMOHHO-YIIPAaBIEHYECKUX MOJCIIEH;

- (GopMyIUpPOBAaHUS BHIBO/IOB HA OCHOBE MOJTYYEHHBIX PE3YJIbTaTOB PACYETOB.

2. O0beM U MeCTO JUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctunnuna «Maremaruka» (b1.5.06) otHOCHTCS Kk 6a30Boif wactu broka 1 u u3yuaercs
Ha [ kypce — 1, 2 cemectps! u Ha Il xypce — 3, 4 cemecTpsl.

OO01mas TpyA0eMKOCTh IUCHIHUIUINHBI cocTaBisieT 12 3.e. (432 a.u.).

Hucnunnuna 6a3upyeTcs Ha 3HAHUAX, MOJYYCHHBIX CTYACHTAMH B TMPOIECCE OCBOCHUS
HIKOJIBHOM mporpaMmsl 1o mnpeamery «Maremarukay. JucuurunHa «MaremaTtuka» HMeeT
JIOTUYECKYIO U COJIEPKATEIIbHO-METOANYECKYIO B3aUMOCBSI3b C MOCIEAYIONIUMHU TUCIUIUIAHAMHA
6a3oBoii yactu broka 1: b1.5.08 «Oxonomerpukay, 6 cemectp; b1.b.12 «Craructuka», 4 u 5
cemectpsl; bl.b.14 «byxrantepckuii yuer», 5 u 6 cemectpel; bl.b.13 «OxoHoMuueckuit
aHammsy, 8§ u 9 cemectpsl; b1.5.20 «Hanoru u Hanoroo6noxenue», 7 u 8§ cemectpsl; b1.5.19
«PwIHOK 11eHHBIX Oymary, 8 cemectp; b1.5.07 «MHbOpManoOHHBIE CHCTEMBI B SKOHOMUKE» 2 1 3
CeMEeCTphl, M C JAUCHUIUIMHOW BapuatuBHOM uactu bnoka 1: Bb1.B.08 «MccrnenoBanue
COLIMAIbHO-3KOHOMUYECKUX U MOJUTUYECKUX MTPOLIECCOB», 4 U 5 CEMECTPBI.



KomnuectBo

AKaACMHUYCCKHUX 4acCoOB,

BBIJICTICHHBIX Ha KOHTAKTHYIHO paboTy cC

npenoaaBaresieM (10 BUAaM y4eOHBIX 3aHATHI) U Ha CaMOCTOSITSIIBHYIO paboTy 00yJaronuxcsi:
JIEKIIAU — 72 a.4.;
npakTuueckue 3anarus — 144 a.q.;
caMmocTosiTenbHast padora — 162 a.u.

<DopMa HpOMCX(YTOHHOfI arrecraiuu B COOTBETCTBUU C y‘le6HBIM IIJIAHOM..

CEMECTpBI; 3K3aMEHbI — 2, 4 ceMeCTphI

3. Conep:xaHue U CTPYKTYpa JMCHHUILJIMHBI

3ageTsl — 1, 3

Tabnuna 1.
O0beM aucuMIIMHBL (MOYJIs), Yac. dopma
KonrakTHas padora TEKYLIEro
HanmenoBanue Tem o0yJarommuxcs KOHTPOJIS
Ne n/mm -
(pa3nenoB) Bcero ¢ mpenojaBarteJsieM 1o CP | ycmeBaemMoCTH ,
BH/JIaM Y4eOHbIX 3aHATHI MPOMeKYTOYHOM
J | Jgp | m3 | KCP aTTecTalNH
Ounas gopma odyuenusn
Pa3gen 1. DieMeHThI AMCKPETHOH MATEMATHKY, JIMHEHHAS aJ1redpa ¢ 3jleMeHTaMH AHAJIUTHYECKOH reoMeTpUuM
Tema 1 DNEeMEHTHI AUCKPETHOMN 22 4 8 10 0. KP
MaTEeMaTHKH
Tema 2 MatpuIsl 1 OTIpeIeTUTENN 22 4 8 10 O, KP
Tema 3 CucTeMbl TMHEHHBIX ypaBHECHUN 14 2 4 8 0O, KP
Tena 4 BekTopa Ha IIIOCKOCTH U B 16 2 4 10 0. KP
MIPOCTPAHCTBE
Tema 5 KomrurekcHble ynciia 12 2 4 6 O, KP
Tema 6 DNEeMEHTHI aHATUTUYECKOU 22 4 8 10 0. KP
T€OMETPHUH
ITpomexyTouHas arTecTanus 3auer
HTtoro mo 1 cemecTpy 108 18 36 54
Pa3nen 2. MareMaTHYeCKUH aHAJIHN3
Tema 7 OyHKINH 0JTHOW TIepEMEHHOM 12 2 4 6 O, KP
Tewma 8 JduddepeHnnansHoe HCIUCTCHUE 22 4 8 10 0O, KP
Tema 9 WHTerpaipHOE HCUHCICHUE 22 4 8 10 0O, KP
Tema 10 | Psamer 16 2 4 10 O, KP
Tema 11 DyHKIIMN HECKOJIBKUX 14 5 4 8 0. KP
TIepeMEHHBIX
Tema 12 | uddepeHnnanpHble ypaBHEHHS. 22 4 8 10 0O, KP
[IpomexyTodHas aTTecTanus 36 IK3aMeH
HToro mo 2 cemecTpy 144 18 36 54
Pasnen 3. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA
Tema 13 | Cryqaiinble cOOBITHS 18 4 8 6 0O, KP
Tema 14 | CyualiHble BETUIHHBI 26 6 12 8 O, KP
Tema 15 OCHOBBI MaTEMaTHIECKOM 18 4 8 6 0. KP
CTATHCTHKH
Tema 16 IIpoBepka cTaTUCTUUECKUX 14 5 4 8 0. KP
THIIOTE3
DNEeMEHTHI TUCTIEPCHOHHOTO,
Tema 17 |perpeccHOHHOTO U 14 2 4 8 O, KP
KOPPEJSIHOHHOTO aHaAIN3a
[TpomexyTouHas aTTecTaus 3auer
Hroro no 3 cemecTpy 90 18 36 36
Paznen 4. JKOHOMHKO-MaTeMaTHYECKHE METObI M MOJIETN
Tema 1§ | MiTeMaTIICCKOS 15 4 8 3 0, KP
[IPOrpaMMHpPOBAHUE.
Tema 19 DNEeMEHTHI TEOPHH MacCOBOTO 15 4 8 3 0. KP
00CITy)KUBaHUSI
Tema 20 DJIeMEHTBI TEOPHH CETEBOTO 8 5 4 2 0. KP
IUIAHUPOBAHUS M YIPaBICHHS
Tema 21 | DeMeHTHI TEOPHU HI'D 8 2 4 2 0O, KP




O0beM AucUMIIMHBI (MOYJIsA), YacC. ®opma

KonrakTHas padora TEKYLIEro
Ne i/ HaumeHnoBanue Tem o0yuaImuxcs KOHTpOIS
(pa3nesoB) Bcero ¢ npenoaasarteJsieM 1o CP | ycneBaemocTH |,
BH/JIaM Y4eOHbIX 3aHATHI NPOMEKYTOYHOMI
JI | JIP | 3 | KCP aTTecTalluu

Ounas ghopma odyuenusn

Paznes 1. DieMeHTHI TMCKPETHOI MaTEeMATHKH, JIMHelHAsA aiaredpa ¢ 3JieMeHTAMH aHATUTHYECKO reoMeTpUuu

Tena 22 DJIeMEeHTHI TEOPUH HEYETKHX 8 2 4 2 0. KP
MHOJKECTB M OKCIIEPTHAs OLICHKa
Tema 23 DKOHOMHKO-MaTeMaTHYECKUE 12 2 6 4 0. KP
MOJEIH
Tema 24 | Meron aHanm3a nepapxuit 6 2 2 2
[TpomexxyTodHas aTTecTaus 18 IK3aMeH
HToro no 4 cemectpy 90 18 36 18
Bceero: 432 72 144 162

* @opmbl mexyue2o Konmpos yenesaemocmu. onpoc (0), konmponvnas paboma (KP) u op.
Coaep:xaHue TUCUUTLTHHBI

Conepma}me JICKIIUOHHOT'0 MaTepuajaa

Paznen 1. Dnemenmul Ouckpemmuoii mamemamuxu, JuHelHAs aleedpa ¢ d1eMeHmamu
AHATUMUYECKOU 2eOMempu

Tema 1. D1eMeHTHI TUCKPETHOM MaTEMAaTHKH.
OcHOBHBIE TTOHATHSI TEOPUU MHOXKECTB. OCHOBHBIE TIOHATHUS ANreOpbl JOTUKU. DIEMEHTHI
teopuu rpadoB. OCHOBHBIC MOHATHS KOMOMHATOPUKH.

Tema 2. MaTpulisl 1 ONIpeIeTUTEIH.
OcHoBHBIE cBeZieHUs 0 Marpuiax. Onepanuu Haa Matpuuamu. OnpenenuTey KBaJpaTHbIX
Mmatpuil. CBoiicTBa onpeaenureneit. O6parHast marpuiia. Panr marpuiibl.

Tema 3. CucteMbl TMHEHHBIX YPaBHEHUH.

OcHoBHbIE IOHATHA U onpeenieHus. CucreMa N TUHEHHBIX YpaBHEHHM ¢ N IEpEeMEHHBIMU.
Meton obpatHoil marpuubl U gopmynsl Kpamepa. Merox T'aycca. Cuctrema m nuHEHHBIX
ypaBHEHUH C n iepeMeHHBIMU. CHUCTEMBbI TUHEHHBIX OJHOPOJIHBIX YPaBHEHUM.

Tema 4. BekTopa Ha MJIOCKOCTH U B POCTPAHCTBE.

[TonsiTst n - MEpHOTO BEKTOpa M BEKTOPHOTO MpocTpaHcTBA. CKalsIpHOE M BEKTOPHOE
npousBeneHue. PasMepHocTh m 0azuc BeKTOpHOro (JMHEWHOro) mpoctpaHcTBa. Ilepexon
HOBoMY Oasmcy. EBkmmmoBo mpoctpancTBo. JInHeiHbie omeparopbl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIEC 3HAYCHUSI JIMHEHHOTO OTlepaTopa.

Tema 5. KoMmiutekcHble yncia.

Mopnenu mpelcTaBieHHUs KOMIUIEKCHBIX uucen. AnreOpandeckas ¢opma NpeacTaBlIeHUs
KOMIUICKCHBIX ~4Hcel. TpUroHOMeTpuueckas M IoKaszaTelbHas (OpPMBI IpeICTaBICHUS
KOMIIJIEKCHBIX YHCEIL.

Tema 6. DieMeHTbI aHATUTHYECKON FeOMETPUH.

Cucrembl koopnausat. [Ipocteiine 3aadu aHATUTUYECKOM reomerpuu. Anredpanyeckue
JIMHUY NIEPBOTO MOpAAKA. YPaBHEHHE NMPSIMOM Ha INIOCKOCTH. B3anMHOE pacnono)keHue NpsiMbIX U
TOoueK. AnredpanuecKue JMHUN BTOPOro nopsiika. OKpyKHOCTh U dsutuic. ['unepbona u mapadona.
ITnockocTs 1 psiMasi B IPOCTPAHCTBE.

Paznen 2. Mamemamuuecxkuii ananus

Tema 7. @yHKIIUN OJHON IEPEMEHHOM.




[Tonsarue ¢ynxun. OCHOBHBIE CBOMCTBA (DYHKIHMHA M MX Kiaccuukanus. DeMeHTapHbIe
¢ynxuun. [IpeobpazoBanue rpadukoB. IlonsTne uymcioBoit mocnemoBarenbHOCTH. I[Ipenen
(GYHKIMM ¥ YHCIOBOM IIOCIEIOBAaTENbHOCTH. beckoHeYHO Maiible M OECKOHEYHO Ooubline
BenmuuHBL. OCHOBHBIE TEOpEMBI O IpeleNiaX. 3aMedarelibHble Mpeaeisl. HempepbhIBHOCTDH

byHKINN.

Tema 8. [luddepenunansuoe UCUUCICHUE.

[Tonstne  mpowsBomHoit  ¢yHknuu. OcHOBHbIe mpaBwia  auddepeHIupoBaHus.
[TpowsBogHas ciokHOM M 0oOpaTtHOM (yHKIMA. [Ipom3BoaHBIE HEIBHOW M IMapaMETPUYECKH
3agaHHON (QyHKIUH. [loHATHE NMPOM3BOAHBIX BHICHIMX NOPSAKOB. Jluddepennuan QyHKIuM.
[Ipumenenue nuddepeHnrana B MpUOIMKEHHBIX BbhIYHCIeHUIX. [lorstue o nuddepenmnumanax
BBICHIMX TOPSAKOB. OCHOBHbIE TeopeMbl nuddepeHnranbHoro ucuucinenus. IlpaBuio
Jlonurans. Bo3pacranue u yobiBaHue QyHKINNA. XapaKTepHbIC TOUKH (DYHKIIUNA U XapaKTepHBIC
JMHUAU WX Tpa(uKoB (FKCTpeMyM (pyHKIIUHM, HANOOIbIIIee M HAUMEHbIIEe 3HAaYeHUsI (PYHKIIMH Ha
OTpe3Ke U WHTEpBaJe, BHIMYKIOCTh (DYHKIIUU, TOYKU Meperuda, aCUMOTOTHI Tpaduka GyHKIINN).
OO0mas cxema uccienoBaHust QyHKIMA U TIOCTPOCHUS HX TPa(UKOB.

Tema 9. MHTErpaibHOE UCUUCIICHUE.

[TonsTus mepBoOOpa3HON M HeompeaeneHHOro uHTerpana. CBONCTBAa HEOMPEIEICHHOTO
uHTEerpasia. Merosibl HHTErpUPOBaHUs (METOJI 3aMEHBI IEPEMEHHON, METO/I UHTETPUPOBAHUS 110
YacTAM, MHTETPUPOBAHHE MPOCTEHIINX palMOHANBHBIX ApOOei, MHTErpupOBaHHE HEKOTOPBIX
BUJOB HPPAIMOHAILHOCTEH, WHTETPUPOBAHUE TPUTOHOMETpUUecKuX QyHKuui). I[lonarue
omnpeneaeHHOro uHrerpana. CBOWCTBa OINpeAesIeHHOro HHTerpaia. OnpeneseHHbld HWHTerpal
kak (ynkous BepxHero mnpenena. Dopmyma Herorona-JlelOHuma. MeToasl BBIYUCIICHUS
ONpEACNIEHHOr0 HWHTEerpana (3aMeHa TMEepPeMEHHOM W HMHTETPUpPOBaHHE IO YacTiM B
onpezaeneHHoOM HHTerpaie). HecoOcTBeHHble UWHTErpayibl. ['eoMeTpuuecKue NpPUIIOKEHUS
OIIPEIETICHHOT O UHTETpaJa.

Tema 10. Paner.

[Tonstue uucnoBoro psna. OcHOBHbIE CBOIcTBa psAgoB. HeoOxoaumblit mpuU3HAK
cxonuMocTH psana. [IpusHaku CXOIUMOCTH PSAIOB ¢ HEOTPUIIATEIBLHBIMU YJIeHaAMU. AOCOIOTHAs
U YCJOBHAs CXOJMMOCTh 3HAKONMEpeMEHHBIX psiioB. [lpusHak cxomumoctu JleHOHUIA s
3HaKo4epenyomerocs psaa. Crenennsie psaasl. Teopema AGens. CBOMCTBA CTEMEHHBIX PSIIOB.
Pamnyc cxomumocTtu creneHHoro psaa. Paaer Makiopena u Teiinopa.

Tema 11. ®yHKIINY HECKOJIBKUX EPEMEHHBIX.

[ToHATHs (QYHKIMM HECKOJBbKUX IepeMeHHbIX. llpeaen u HempepbIBHOCTH (YHKIIUU.
YactHble pou3BOaHbIe U NOJMHBIA nuddepennuan Gynkuuu. [IponsBoaHas 1Mo HampaBlIEHHUIO,
IpaAueHT (YHKIMH. OKCTpeMyMbl (YHKIMM MHOTHX [EPEMEHHBIX, HEOoO0XOAUMOe H
JIOCTaTOYHOE YCJIOBHE 3KCTpEMyMa. YCJIOBHBIM 3KCTpeMyM. Merton MHoxuTenei Jlarpanxka.
[TonsiTue  nBoitHOro wmHTerpana. CBeneHue JABOWHOIO  HMHTErpajla K  [TOBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpeTalysl JBOMHOTO UHTErpaa.

Tema 12. [ludpdepenunanbupie ypaBHEHHUS.

OcHoBHble TOHATHS. OOlIee M YacTHbIE PElIeHUS OOBIKHOBEHHBIX UG depeHInaTIbHbIX
ypaBHeHuid. Juddepenunansupie ypaBHeHHMs IepBoro mnopsaka. 3azada Komm (ycioBue
CYIIIECTBOBaHHMS W EIWHCTBEHHOCTH pemieHus). Hemonnple muddepeHanbHble ypaBHEHUS
nepBoro mnopsaka. /luddepeHnmanbaple ypaBHEHUS IMEPBOrO MOpPsIKAa C pa3felsiolMMUCs
nepemeHHbIMA. OmHOpOMHBIE AU depeHnnanbHbIe ypaBHEHHs MEPBOTO TMopsaka. JInHeiHbIe
muddepeHIMaIbHbe ypaBHEHUsT nepBoro nopsiaka. uddepeHunansuple ypaBHEHHUS BTOPOTO
HOpsi/iKa, JOMYyCKAaloIlMe TIOHMWKeHHe mopsaka. JluddepeHnuanpHble ypaBHEHHs BTOPOIO
HOpsi/IKa C TOCTOSSHHBIMU KO3 (QUITEHTAMH.



Pasznen 3. Teopuﬂ 6ep0;zmﬂocmeﬁ u mamemamudeckasd cmamucmuka

Tema 13. Cnyuaiinbie COOBITHSI.

OcHoBHBIE TIOHATHS TeopuH BeposiTHocTell. CiryyaitHbie coObITHA. BeposTHOCTH coObITHS
(KJTaccuyeckoe, CTaTUCTHUYECKOE W TeOMETPUYECKOEe OINpeesieHUs BepOsTHOCTH). Teopembl
CIIOKEHMSI BEpPOATHOCTEH. YCIOBHasi BEpPOATHOCTb. TeopemMa YMHOXKEHHS BEPOSTHOCTEH.
HezaBucumbie coObiTus. Popmyna monaHoi BepositHocTu. Dopmyna baiieca. IloBTopHBIC
He3aBucuMsble ucnbitanusd. opmyna bepnyiu. JlokansHas u HHTErpasibHas TeopeMsl MyaBpa-
Jlannaca. TeopeTMKO-MHOKECTBEHHAsi TPAKTOBKA OCHOBHBIX IOHATUA W AKCHOMAaTUYECKOE
IIOCTPOEHUE TEOPUH BEPOSTHOCTEM.

Tema 14. Cnyualinple BETUYNHBI.

JIUCKpeTHbIE M HENpPEpBbIBHBIE CilydaiHble BelnUYMHbL. DyHKIMA pacrpenesieHus
CIy4dailHOM BenuuyuHbL. [ITOTHOCTH pacmpeneneHuss HENPEPbIBHON CIIy4YalHOW BEIMYHUHBI.
UucnoBble XapaKTEPUCTUKU CIy4alHBIX BEJIMYMH: MATEMATUYECKOE OXKHJIAHUE, IUCIIEPCHUs,
cpelHee KBaJpaThudeckoe OTKIOoHeHue. VX cBoiictBa. HauaibHble M LIEHTpaJbHBIE MOMEHTHI
CIly4aiHbIX BelIMYMH. OCHOBHBIE 3aKOHBI PACIpPEECIICHUs CIydYallHbIX BEJIMYMH: PaBHOMEPHOE,
bepnymnu, [lyaccona, skcnoHeHIIMAIbHOE, HOPMAJIbHOE.

HepaBencrBa MapkoBa u UYeObrmeBa. 3akoH Oosibmux uucen. Teopembr UeOblmesa,
bepuymnu u [lyaccona. LlenTpanbsHas npeaenbHas Teopema.

MHoromMmepHsbIe ciny4yaiiHble BeauduHbl. OyHKIUSA paclpeaesieHus U IIIOTHOCTh IByMEpPHON
CIIy4yallHO! BEJIMYMHBI. 3aBUCUMbIE U HE3aBUCUMBIE CIIyYallHbl€ BEJIMYMHBI. Y CIIOBHBIE 3aKOHbI
pacnpenenenus. YucioBble XapaKTEpUCTUKU JBYMEPHBIX CilydalHbIX BenuuuH. KoBapuarus,
KO2(DPUITUEHT KOPPEIALINHN.

Tema 15. OcHOBBI MATEMATHYECKON CTATUCTUKH.

3amaui ¥ OCHOBHBIC TMOHATHS CTAaTUCTHKH. BpiObopounslii Meron. [ 'eHepanbHas
COBOKYITHOCTh U BBIOOPKA, BApUAIMOHHBIN P, TIOJIUTOH YacCTOT, TUCTOTPAMMA, IMITUPUUYECKAs
(cratuctuueckasi) (QyHKIuS pacrpeneneHus. UYWCIOBbIE XapaKTEPUCTUKA  BBIOOPOYHOTO
pacnpeeneHus.

[TonsTe 00 omeHKe mNapaMeTpoB. XapaKTEPUCTHKH OIEHOK. MeTOIbl HaXOXIEHHUS
OIICHOK: METOJ] MOMEHTOB, METOJ MAaKCHUMAaJIbHOTO TIPaBAOINOA00US, METOJ HAaWMEHbBIINX
kBazpatoB. [loHsTHE 00 WMHTEpBANBLHON OllEHKE MapameTpoB. JloBepUTenbHAs BEPOATHOCTH U
JIOBEPUTEIIbHBIA HHTEPBAJ.

Tema 16. [IpoBepka CTaTUCTHUECKUX TUIIOTES.

[Mpunuun npaxktuueckodl yBepeHHOCTH. IloHsTne craructuueckoi rumotessl. OOmias
CXeMa MpOBEPKH CTATUCTUYECKOW rumnore3bl. lIpoBepka rumore3 o paBeHCTBE CpPEeAHUX U
qucrnepcuil IByX CcoBOKyNHocTed. [IpoBepka rumore3 o 3aKOHE pacHpeleseHUs] BbIOOPKH.
[TpoBepka runores3 06 0THOPOTHOCTH BHIOOPOK.

Tema 17. DneMeHTHI JUCIEPCUOHHOTO, PETPECCUOHHOTO U KOPPENISAIIMOHHOTO aHAIN3a.

OnHO(aKTOPHBIN TUCTIEPCUOHHBIN aHanu3. MexrpynmnoBas Bapuaius. BHyrpurpynmnosas
Bapuanusa. JIByx(dakTopHBI AWCTIEpCUOHHBIN aHanu3. OyHKIMOHAIBbHAS, CTATUCTHUYECKas W
KOppensuoHHas 3aBucuMocTu. JluHeliHas mapHas perpeccus. KoapduiueHnt nerepmMuHanuu.
IIpoBepka 3HAUMMOCTH ypaBHEHHs perpeccuu. OmnpenesieHne T0BEpUTEIbHBIX UHTEPBAIOB IS
K03 PHUIIMEHTOB U PYHKIIUH PETPeCcCUH.

Pasznen 4.9K0OHOMUKO-MameMamu4ecKue Memoowbl U MOOeauU

Tema 18. MaremaTndeckoe MporpaMMHUPOBAHHE.

Maremaruueckoe mnporpammupoBanue. CyIIHOCTh JHUHEWHOIO MPOTPAMMHUPOBAHUS U
METO/Bbl JIMHEWHOrO0 MNPOrpaMMHMPOBAHMS B PEIIEHWH SKOHOMHMYECKHMX 3anad. TpaHCnopTHas
3a7a4ya M METOJAbl €€ pelIeHUs. MeToabl AUHAMHUYECKOIO IPOrPAMMHUPOBAHUS B PELICHUHU
SKOHOMHYECKHX 3a/1a4.



Tema 19. CnyuaiitHbie IpOIECCHI U IIEMEHTHI TEOPUU MACCOBOTO OOCITYKHBAHUSI.

Ciydalinble IPOLECChl M UX XapaKTePUCTHKU. MapKOBCKHE MpoIecChl. Y paBHeHUs YenMeHa-
KommoropoBa. OCHOBHBIE MOHATHS TEOPHH MacCOBOTO OOCITYKMBaHHU. METOAbI TEOPUH MAacCCOBOTO
00CITYy)KMBAHUS B PELICHUU SKOHOMUYECKUX 3a/1a4.

Tema 20. DaeMeHTHI TEOPUU CETEBOTO IJIAHUPOBAHUS M YIIPABICHUS

Ha3nauenue, conepxaHue U 00JaCTH HNPUMEHEHHS METOAA CETEBOTO IIAHMPOBAHUS U
ynpasieHusi. OCHOBBI TIOCTPOCHHST W ONTHMHU3ALUHU CETEBBIX TpapukoB. MeToasl TEOopUH
CETEBOro IIJIAHUPOBAHUA U YIIPABICHUS B PELICHUU YKOHOMUYECKUX 3a/1a4.

Tema 21. DIEeMEHTHI TEOPUH UTD.

3amaun TEOpUM WIP W METOJbI MX pelleHUs. [IpUMEHEHUE TEOpUH UIp B PEIICHUH
HYKOHOMHYECKHUX 33j1au.

Tema 22. D1eMeHTHI TEOPUU HEUSTKUX MHOXKECTB U 3KCIIEPTHAS OLICHKA

MeTonpl TEOpHHM HEUYETKUX MHOXKECTB UM OKCIEPTHOTO OIICHUBAHHS B PEIICHUU
9KOHOMHUYECKUX 3a]1au.

Tema 23. DKOHOMHKO-MaTeEMaTHYECKUE MOEIH.

Mopenu noBeaenus: norpedurens. [I[pon3BoacTBeHHbIE MOIETN U MPUKIIAAHBIC 33a4l B
skoHomuKke. Mogens Ko06a-/lyrnaca. OOmme Mojenud SKOHOMHUKH: Mojeiab JleoHTheBa,
JIMHEWHAs MOJIENIL OOMEHa.

Tema 24. Meton aHanm3a uepapxui.

OcHOBHBIE TIOHATHS U CYIIECTBO MeTOa aHanu3a uepapxui. [loctanoska 3amaun. Cxema u
QITOPUTM METOJAa aHajh3a uepapxuil. Maremaruueckuil ammapar. PernieHne 3KOHOMHMYECKHX
3a/1a4 METO/I0M aHaJlu3a uepapxuil.

33}18HI/IH MNPaAKTHIECCKHUX 3aHATHI

Paznen 1. Dnemenmol Ouckpemmoii mamemamuxu, TUHeUHAs aneedpa ¢ dnemMeHmamu
AHAUMUYECKOU 2eoMempuu

Tewma 1. Dj1eMeHTBI AUCKPETHON MAaTEeMATHKH.

3anarue 1
Henb: nate 3HAHMS MOJOKEHUN MU3y4aeMOI0 Kypca U PUBUTH HABBIKA IIPUMEHEHMSI MaTeMaTH4eC-

KHX MCTOJOB PCIICHUA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaHBHOfI JACATCIIBHOCTH.

1. IloBTOpEHNE ONpe/ieIeHUI OCHOBHBIX OHATHH TeMBI B JOpME KOHTPOJILHOT'O OIPOCca U MPOBEPKa
CaMOCTOSITETTFHON pabOTHI MO BBHITIOTHEHHUIO TOMAITHETO 3a/IaHusl.
2. PaBHBI 1 clieAyIoONIrie MHOYKECTBA!
a) {2,4,5'n{2,4,5,2}; 0) {1,2} u {{1,2}};
nadom ) {1,2,3} w {{1}, {2}, 3} 1) {{1,2}, 3} m {{1}, {2,3}};
3. Ilycts nansl MmuOXecTBa: E= {1, 2,3,4,5}, X={1,5},Y={1,2,4}, Z={2, 5}.
Haiitn MHOXECTBa:
aA)XNY50)(XNnZ)uY’;B) XU (Yn2Z).
Haoom ) XUY)N(XUZ);nXuY);e) X NnY’.
4. Hageptuth nuarpammsl BeHHa, MILTIOCTpHUPYIOININE TOCTPOCHNE MHOXKECTB, U TIOKa3aTh, YTO 3TH
YTBEPK/ICHUS HE BCET/IA BEPHBI:
a)(AuB)NnC=AuBNC); 6)(A\B)UB=A; B)(ANB)\A=0;
nHaoom 1t)(AUB)\B=A; 1) A\B)uC=(AuC)\(BuUC).
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5. Onpenenuts MHOKecTBAa A N B; AU B; A\B; B\ A un300pasurh ux Ha 4HCIOBOM OCH
(nmockoctn), ecnu

a) A=(-1,2]; B=[1,4);

0) A={x:-4<x<1};B={x: 0<x<4}.

B) A={(x,Y) € RIX* +y* <1};

B={(x,y) € R} x*+ (y-1)*< 1}, rae R® — BelecTBEHHAs! IIOCKOCTb.
naodom 1)A={x:x*—x—2>0};B={x6x—x*>0}
m) A = {x: sin nx = 0}; B = {x: cos nx/2 = 0}.

6. Jloka3aTh, UTO Ha MHOKCCTBE 9{*- HMEIOTCSI € AMHCTBCHHBIC HOJIb Y €IMHMIIA.
7. Pelinth ypaBHEHUS:
a)|x-5]-12x+8|=-12; 6) |5+ [x+2||=10; B) [x| +|x-1|+|x-2|-2,5=0;
Ha 0om
DX+X-2=0; ) x+ 1|+ X +[x-1|=6; e)xjx+2|-|x+1|-(x+1)x|+1=0.
3ansTue 2
Heﬂb: JaThb 3HAHUA MOJI0XKEHHU N N3y4acMoro Kypca M MpuBUTH HABBIKU NPUMCHCHHUA MaTEMaTUUYCC-

KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPeCCHOHAILHOM NeSTeILHOCTH.

1. IToBTOpEHME OMpEeIeHNIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OITPOCa U MPOBEPKA
CaMOCTOSITETFHON PabOTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a/1aHusl.
2.Mlycte E={b, c,d,e,f}, A={b, c,d}, B={c, e}.
Hauepturts nuarpammy BeHHa, MITIOCTPUPYIOLLYIO TOCTPOEHUE 3TUX MHOKECTB.
3. Onucats MuOXKecTBO A={x € N | X* - 3X — 4 < 0} IepedncIeHIEM ee SIEMEHTOB.
4. Cuuras otpe3ok [0,1] yHHBEepCaIbHBIM MHOXXECTBOM, HAMTH M M300pa3uTh HA YUCIOBOM MPSIMOK
JOITOJIHEHUA MHOXKECTB:
a) {0, 1}; 6) (4, %); maoom B)(0,'%]; r) {0} v [*4, 1).
5. Hoxazatb, uto mjs MHOXecTB A, B,C =
aA)An(BUC)=(ANnB)UANC);60) A\B=ANDB’;
Ha 0om
B) AUB\C)=(AUB)Nn(AUC); T)(AUB)N(AUB’)=A.
6. JoxazaTp, 4To
a) ypaBHeHue a +x =D umeer equHCTBEHHOE pelieHne X = - a + b;
Ha 0om
6) ypaBHEHHE ax = b HMMeeT eIMHCTBEHHOE PelleHHe X = a b,
7. PemuTs (JTOKa3aTh) HEPABEHCTBA:
a) [} -x-1]-5] 2 X+ x+8; 6) x-y|= X -yl
Ha 0om
B) [X°-3X + 2|+ [2x +1| > 5; 1) X+ Xy + Xo + ... +Xo| = X| - (o] + [Xo T ...+ [Xa)

3angsarue 3
Lenb: naTh 3HaHMS MMOJIOKEHUI M3y4aeMOIo Kypca W IPUBUTh HABBIKM MTPUMEHEHUS MaTeMaTHYeC-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON AeSITETHEHOCTH.

1. HOBTOpeHI/Ie onpe):[eneHHﬁ OCHOBHEIX IIOHSITHUH TEMEI B (l)OpMe KOHTPOJILHOI'O OIIpOCa U MPOBCPKaA
CaMOCTOSTCIILHOU pa60TI>I 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.

9{ - MHOYKE€CTBO ACHCTBUTEIBHBIX YHCEIT.
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2. ®opmanu3oBaTh BbIcKa3siBaHue: «Eciin cBumeTens He cKasaj MpaBay, TO HeBepHO, 9To CHI0pOB
COBEPIIIII KPaXKy WM U30UIT IIPOXOKETOM.
Ha 0om
®dopmanuzoBath BhicKasbiBaHue: «HeBepHO, uto ecnu IleTpoB HEBMHOBEH U CBHJETENH CKazall
MIpaBay, TO CyJ BEIHEC OOBUHUTENHHBIN TPUTOBOPY.
3. CocTaBUTh TaOJIUIBI UCTHHHOCTH JJIS CJICYFOIIUX BBIPAKCHHIA:

a) (AAB) > (BvA); 6) AvB—(A-C);
Ha 0om
B) (A—>B)Vv(AAB); 1) (A>B)A(B—C))—>(A—C).

4. HOCTpOI/ITI) MaTpuny CMCKHOCTU U UHOIUACHTHOCTU!

5. Pemmnts 3agaun:

a) CKoJIbKUMH cIOCO0aMH MOKHO PacIlONIOXKHTh Ha MOJIKE MATUTOMHOE COOpaHHe COUMHEHHH.

0) B mMartematmueckoM Kkpyxkke 25 wuneHoB. HeoOxomumo wu30path mpeacenarens, €ro
3aMECTHTEIIS, pelaKTOpa CTEHTa3eThl U cekperaps. CKOIBKUMH CIIOCO0aMU MOXKHO 00pa3oBaTh 3Ty
PYKOBOJSILYIO YETBEPKY, €CIIM OJHO JIUIIO MOXKET 3aHUMATh TOJIBKO OIHUH HOCT?

B) B paiioHHOW opraHuzanmuy HEKOTOpoil mapTuu HacuuThiBaeTcs 150 umeHOB. CKONBKHMHU
CIoco0aMu MOYKHO U30paTh 6 JCNIEraToB Ha ChE3I.

r) Jns monera Ha Mapc HEOOXOAMMO YKOMILIEKTOBaTh JKHIaX KOCMHUYECKOTO KopaOnus B
cocTaBe: KOMaHIUp KopaOiist, HepBbId MOMOIIHHUK, BTOPOH IOMOIIHUK, ABa OOPTUH)KEHEpa U OJUH
Bpad. KomaHHas Tpoiika MoxeT OBITh 0TOOpaHa u3 25 NeT4nKoB, 2 OopTHHXKEeHepa — u3 uucia 20
PaBHOIICHHBIX TEXHMUYECKHUX CIEIMAINCTOB, a Bpad — U3 uucia § MenukoB. CKOJIBKUMH CHIOCO0aMHU
MOYKHO YKOMILJIEKTOBATh SKHUITaX KOpaoisi?

Ha 0om

a) Ha tpenunpoBke 3anumarorcs 12 6ackerd6onuctoB. CKOIBKO MOXKET OBITH 00pa3oBaHO
TPEHEPOM PA3HBIX CTAPTOBBIX HATEPOK?

0) CKOJIbKUMH CIIOCO0aMK MOKHO PacIOOXKHTh Ha IAXMATHOM JJOCKE 8 jajiel Tak, YTOObl OHU
HE MOTJIU B3STh APYT Apyra?

B) CKOJIBKO pa3HBIX TPEX3HAYHBIX YHCEN MOXKHO COCTaBUTh U3 uudp 1, 2, 3, 4 u 5 npu ycnosuw,
YTO HU OJHAa LHdpa He mOBTOpAETCS?

r) CKOJIBKO TPEX3HAYHBIX YHCENT MOXHO cOCTaBUTh U3 1udp 1, 2, 3,4 u 5, eciiu udpel MOTyT

MTOBTOPSTHCS?

3ansarue 4
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U IPUBUTH HABBIKW MPUMEHEHUS MaTeMaTHdec-
KMX METOIOB pEUICHHS 3ajad, B TOM 4uclie, B cdepe
MpodeCCHOHATTLHOM eITeTLHOCTH.

1. IloBTOpeHne ompeneNeHnii OCHOBHBIX MOHATHH TeMBbI B (Qopme
KOHTPOJIBHOTO OMNpOCca M MPOBEPKa CaMOCTOSITENbHOW paboThl 1O

BBIIIOJTHCHHUIO JJOMAIIHETO 3aaHuA.

2. JIOKa)XuTe, 9TO CIEAYIOIINE BEIPAKEHHS SABIISIOTCS
TaBTOJIOTUSMU:

a) (A>A) A, 6) (A>Jd)—>A; B)(M—>A)—>A; 1) ((4—>B)AB)—>A4;
Ha 0oMm
n) (AA(4—B))—>B; e A—(A—B).
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3. Jlokasartp claeayromue SKBUBAJICHTHOCTH:

a) (AAB)vA< A; 6) (AvB)Ad<= A; B) (AvB)AA < AAB;

Ha oom
r) (AAB)VA< BvA; n) (AAB)V(AAB) = A.
4. TTocTpOHUTh MATPHILy CMEKHOCTH U MHITHICHTHOCTH:

5. Pemnts 3anaun:

a) CKOJIBKO pa3iMYHBIX CJIOB MOXHO OOpa3oBaTh IMPH MEPECTAHOBKE OYKB CIIOB: «COOBITHE» U
«MaTeMaTuka»?

0) B xomone 32 kaptol. Paznarorcst 3 kapTbl. CKONBKO MOXKET OBITH CIIy4aeB MOSIBJICHHUSI POBHO
OJTHOTO Ty3a Cpely PO3JaHHBIX KapT?

B) B mponaxy moctrymuium oTkpeiTku 10 pasHbix BHAOB. CKONBKUME CIIOCOOAMH MOYHO
o0Opa3oBath HaO0Op U3 12 OTKPHITOK? U3 8 OTKPHITOK?

r) CKOJNBKO pa3HbIX YeTBIPEX3HAYHBIX YHCENl MOXKHO cocTaBuTh u3 mudp 0, 1, 2, ecnu Ta xe
camas uQpa MOXKET MOBTOPSATHCS HECKOIBKO pa3?

Ha 0om

a) CKOJIbKO pa3IMYHbIX CJIOB MOXKHO 00pa30BaTh MPH MEPECTAHOBKE OYKB CIIOB: «COEIUHEHUE» U
«CTaTUCTUKA»?

0) B xonone 32 kaptel. Pa3narorcs 2 kapThl. CKOJIBKO MOXKET OBITh CIy4acB IOSIBICHHUS JIBYX
CEeMEPOK CPeAX PO3AaHHBIX KapT?

B) CKONBKO MSTH3HAYHBIX YHCEN MOXHO COCTaBUTh w3 mudp 1, 2, 3, ecnmn momyckaercs
MOBTOpEeHHE 3TUX HUpp?

r) CKOJIBKO TISTH3HAYHBIX YUCE]I MOYKHO COCTaBUTH U3 1udp 0, 1?

Tema 2. MaTpuusl 4 onpeneJanTesH.

3amsarue 1
Henw: nath 3HaHUS MOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK MPUMEHEHUS MaTeMaTHuec-

KHX METOJIOB PEIICHUs 3aj7lad, B TOM 4uclie, B chepe npodeccrnoHambHON

4

JACATCIIBHOCTH.

1. TlloBropeHue ompenejeHWi OCHOBHBIX TIOHATHH TeMbl B ¢opme
KOHTPOJIBHOIO OIpoca U IIPOBEPKAa CaMOCTOATENbHOH paboThl IO
BBITIOJTHEHUIO JIOMAIITHETO 3aJaHHs.

2. Nansl Matpuis! A 1 B:

A2 30 0 -1
=\ .1 4 B=[132
0 3

YKa3aTI>, KaKH1C U3 HUKCTIPUBCACHHBIX onepaunﬁ BBIINIOJIHUMBI, X BBIIIOJTHUTH UX.
a)A+B; 6)A"+B; B)A+B"; r)AT+B"; 1) AB; e)A'B; x) AB"; 3)BA'.

paoom a1 23 g (230
0 13 0 1 -1 4

3. Peruuts 3amaunm [JI17, ¢.58,]: 1.17; 1.19; 1.20; 1.23 na oom 1.18;1.21;1.22; 1.25.
4. Pemuts 3agaum [JI1, c.62, 63]: 1.40; 1.41; 1.43 na oom 1.42;1.45;1.46.

3ansTue 2

* JI1 — mutepaTypa 1ol HOMEPOM | B CITMCKE JIMTEPATYPHI
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He.]'lb: J1aTh 3HAHUS TOJIOKCHUU U3y4yacMoro Kypca M INpuBHUTh HABBIKU IIPUMEHCHUA MaTeMaTU4YCC-
KHUX MCTOJI0B pCUICHUSA 3a1a4, B TOM YUCJIC, B c@epe HpO(i)CCCI/IOHa,HbHOfI JCATCIBHOCTH.

1. HOBTOpeHI/Ie OHpCI[eJ'IeHI/Iﬁ OCHOBHBIX MOHSTHUMN TEMBI B (bopMe KOHTPOJIBHOI'O OITpOCa U IMPOBEpPKa
CaMOCTOSTEIIFHON pa6OTI>I I10 BBITIOJIHCHUIO JOMAIIHET'O 3a1aHud.

2. Pemuts 3amaunm [J11, ¢.58, 59]: 1.27; 1.30; 1.29; 1.35 na oom 1.28; 1.31; 1.32; 1.36.
3. Pemnts 3amaun [JI1, ¢.63, 64]: 1.44; 1.47; 1.49 na oom 1.48; 1.50.

4, y6eI{I/ITCﬂ, YTO OMpPECACINUTECIb MAaTPUIIbI PABCH OIMPEACIUTCIIIO TpaHCHOHHpOBaHHOﬁ MaTpHULbL:

0 -1 0 1 0 -2
1 3 -2 Ha dom 05 3 1
2 5 -1 0 2 -1

5*. Haiitu onpenenuresib MaTPUILIbL:

1 0 4 1 0 0 0 1
0 -2 2 -10 0 0 2 -10
C= Ha 0om C=
0 0 3 13 0 3 5 13
0 0 0 3 -3 4 5 6
3aHsgTue 3

Ieab: naTh 3HaHUS MOJOKEHUN U3y4aeMOI'0 Kypca U IPUBUTH HABBIKM IIPUMEHEHUS] MATEMATHUYEC-

KHX METOJIOB PELICHHS 3a]1a4, B TOM YHCJIe, B chepe NpodheCCHOHAIBHOM IesTeIbHOCTH.

1. [ToBTOpEeHME ONpeEACICHHI OCHOBHBIX MOHATHUH TEMbI B (DOPME KOHTPOJILHOTO OITpOca U IPOBEpKa
CaMOCTOSITETTLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.

2. Pemute 3amaun [JI1, ¢.63, 64]:  1.51; 1.53; 1.55 na oom 1.52; 1.54; 1.58.

3. Pemnts 3amaun [JI1, c.66]: 1.62;1.64; 1.61 na oom 1.63; 1.65.

4. Haiitu matpuity, oopatHyto matpuue C, ecu OHa CyIECTBYET

1 0 4 1 0 00 1
0 -2 2 -10 0 0 2 -10
C= Haoom (=
0 0 3 13 0 3 5 13
0 0 0 3 -3 45 6
5. Haiitu panr marpurg
2 1 -4 -1 3 5 -2 -1 3
A=|{4 2 0 B=2 -6 0 naoom C=|4 2 -6
1 -3 4 1 -3 -5 2 1 -3

3ausarue 4
Henb: n1aTh 3HAHUS MMOJIOKEHUN M3y4aeMOTO Kypca W NMPUBUTH HABBIKUA MPUMEHEHHS MaTeMaTH4ec-
KHMX METOJIOB PEIICHHMS 3a/1a4, B TOM 4HCJIe, B chepe npodheCCHOHAIBHOM AesTeIbHOCTH.

1. [ToBTOpEeHKE ONpEACCHHI OCHOBHBIX MOHATHUH TEMbI B (DOpME KOHTPOJILHOTO OIIpoca U MPOBEpKa
CaMOCTOSATEIbHOM PabOoThI 1O BLIMOJHEHUIO TOMAIITHETO 3a1aHHs.

2. Pemnth 3amaun [J11, ¢.68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74; 1.78.

3. Pemmts 3amaun [JI1, c. 69]: 1.79; 1.81; 1.86 na oom 1.80;1.83; 1.87. 1 -1 1

A=/5 4 2



4. TlokaxkuTe, 4TO CyMMa MPOHU3BEICHUN IIEMEHTOB TPETHETO CTOJIOIA MATPUIIBI Ha alreOpanvecKue
JIOTIOJTHEHUST COOTBETCTBYIOIIUX 3JICMEHTOB TIEPBOT'O CTOJIOIA paBHA HYJIIO.

5*. PemuTh 3a1a4u ¢ SJKOHOMHUECKHM coaeprxanueM [JI1, ¢. 70 - 75]: 1.88; 1.89 Ha dom 1,93; 1.94.

Tema 3. Cuctembl JUHEHHBIX YPABHEHHUH.

3ansarue 1
]_Ie.l'lbi aTh 3HAHUS HOJIOKEHUI HU3ydyacMoOro Kypca v nNpuBUTH HABBIKU IIPUMCHCHUA MaTCMAaTHYCC-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON ACITEITEHOCTH.

1. IloBTOpEeHHUE OmMpeaeIeHni A OCHOBHBIX MTOHATHI TEMBI B (OpMe KOHTPOJIBLHOTO OIpoca U IMPOBEpKa
CaMOCTOSTEILHON PA0OTHI 11O BBHITIOJHEHHIO IOMAIITHETO 3a/IaHus.

2. Pemmuts 3amaqn [JI1, c. 109]: 2.14;2.19; 2.22
nHa oom 2.15; 2.20; 2.23.

3. Pemuts cucteMsl ypaBHeHU# MeTonoM [aycca:

2X, +X,+3X;, = 5 X, +4X; = 2
a) <4X +2X,+6X, =8 6) 3% +X,+2% =-3.
X +2X, 4%, = -1 =X +X, + X3 =95
Ha Oom
3X =X, +2%X; = 4 X+ X, +X =1
B) X, +5X, +4X, =7 , 1) X +2X, =3
—9%,+3X,—6%X; =5 SX +3X,+X; =5

4. Pemmute 3amaun [JI1, c. 111]: 2.36;2.40 na oom 2.37;2.41.

3ansarue 2
Henw: nath 3HaHUS MOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK MPUMEHEHUS MaTeMaTHueC-

KHX METOJIOB PEIICHHS 33J1a4, B TOM YHUCIIe, B chepe NpodheCCHOHAIBHOM NesTeILHOCTH.

1. IloBTOpenue onpenesieHnid OCHOBHBIX MOHATHH TEMBI B (hOpMe KOHTPOJIBLHOTO OIpOCca U MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO IOMAIIIHET0 3a1aHHS.

2. Petnte 3amaun [JI1, c. 109, 110]: 2.26, 2.32; na oom 2.27,2.34.

3. Haiftu 6a3ucHbIe U 00IIee peIeHms CHCTEMBI ypaBHeHnH n3 3amaq [JI1, ¢. 116, 117].
2.52,254; naoom 2.53;2.55.

4. Pemnth 3amaun [JI1, c. 117, 118]: 2.62;2.64 na doom 2.60; 2.63.

Tema 4. BekTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE.

3anarue 1

I.[e.m;: AaThb 3HAHUA HOJ'IO)KCHI/Iﬁ HU3y4acMoro Kypca v NpuBHUTb HABBIKU NPUMCHCHUA MaTEMaTUYCC-
KHUX MCTOJ0B pCIICHUSA 3a/ia4, B TOM YUCJIC, B cq)epe HpO(beCCHOHaHLHOﬁ JCATCIIbHOCTH.

1. TToBTOpEeHME OMpPE/ICICHII OCHOBHBIX MOHSITHI TeMbl B (hOPME KOHTPOJIBLHOTO OMPOca U MPOBEpKa
CaMOCTOSTEIBHOM PabOTHI 1O BBIOIHEHHIO JJOMAIITHET0 33/1aHHUSI.
2. Pents 3amaun [J11, c. 169-170]:

3.50, 3.53, 3.56, 3.58, 3.61 ma oom 3.51,3.54,3.57, 3.59, 3.62.
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3. Haiiti KocuHYyC yIiia MeXy BEKTOpaMHd X W Y, MPUHAIJISKANIIMHA TPEXMEPHOMY €BKIHIOBY
MPOCTPAHCTBY C OPTOHOPMHPOBAHHBIM 0a3UCOM.

1 -1 0 -1
a) Xx=| 4|, y=| 3| maoom 6) x=|-4|, y=| 3
-2 2 1 -2

4. Pemuts 3a1aun [JI1, c. 162-163]: 3.20, 3.26 na dom 3.21,3.27.
5. Haiiti miomaas TpeyroibHUKa, IIOCTPOEHHOT0 Ha BEKTOpax a M b , ecmm |al= 2\/5 , |5 =1,

p=r/4.

Ha 0om

BBIMMCINTL TUIOmAAL TPEYTONBHHUKA, MOCTPOEHHOTO Ha BeKTopax ¢ =—M+20, d =3m-n,
eciu |M[=5,|f|=4,¢=7/6.
6. aus! Beprunas! Tpeyronsuuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). HaiiTi ero miormasis.
Ha Oom

[TpoBepuTh, OYIYT KM KOJUTHHEAPHBIMHU CJIEAYIOIINE BEKTOPLL: C (4, -2; 1), d (8; -4; 4).

3ansarue 2

Henb: naTh 3HaHUS MOJOXEHUH M3Y9aeMOTO Kypca U MPUBUTH HABHIKU MIPHUMEHEHUSI MaTeMaTHIec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPeCCHOHAIBHOM IesTeILHOCTH.

1. IToBTOpPEHUE ONpPE/CIICHNI OCHOBHBIX MOHATHIA TEMBI B JOPME KOHTPOJIBHOT'O OITPOCa U IPOBEpKa
CaMOCTOSITETILHON PabOTHI 1O BBHITIOTHEHHIO IOMAIITHETO 3a/1aHusl.
2. Haiitn MaTpuiry TuHEHOTO TIpeoOpa3oBaHus, TIEPEBOIAIIETO KA bl BEKTOP

Xl Xl X]_ Xl - XZ
X=|X, | BBEKTOp Y =|X,+X, | Haoom X=|X,| BBEKTOp Yy=| 2X,
X, X, — X, X X, =3Xq

3. HaiiTu MaTpuily TuHEHHOTO peoOpa3oBaHus, EPEBOIAIIETO KaXKIbIi BEKTOP X JBYXMEPHOTO
BEKTOPHOTO MPOCTPAHCTBA B BEKTOP Y MO CIAEAYIOUIEMY aJITOPUTMY.

a) CHMMETPUYHOE 0TOOpaKEHHUE OTHOCUTENILHO NPSAMON X3 = Xz ;

0) oBopoOT Ha 45° TI0 YaCOBOM CTpEIIKE;

B) CHMMETPHYHOE OTOOpaKeHHE OTHOCUTENBHO MPsAMOii X; = 0, a 3aTeM CUMMETPUIHOE
0TOOpakeHHEe OTHOCUTEIHHO Hadaia KOOPAWHAT.

Ha 0om

a) CHMMETPUYHOE OTOOPaXEHNUE OTHOCUTEJIEHO NPSMON X3 = -Xa.

0) cHMMETPUIHOE OTOOPaKEHNE OTHOCHTEIHHO Havala KOOPAWHAT, a 3aTEM CUMMETPHIHOE
0TOOpaXKeHNE OTHOCHTEIILHO TpsiMOl X, = 0.

4. Pemuts 3amaun [JI1, c. 172-173]: 3.71; 3.78; 3.80 na oom 3.72; 3.79; 3.81.

Tema 5. KoMIuiekcHBIE YHCJIA.

3ansarue 1
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U NMPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHueC-

KHX METOJIOB PEIICHHA 3a]]a4, B TOM YHCIe, B chepe mpodecCHOHAIBHON JesITeNFHOCTH.

1. IloBTOpEeHME onpeaeiieHni i OCHOBHBIX TTOHATHI TEMBI B popMe KOHTPOIBLHOTO OIpoca U IPOBEepKa
CaMOCTOSITeIILHON Pa0OTHI MO BBHITIOJHEHHIO JIOMAITHETO 3aIaHusl.
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2. Pemuts 3amaqn [JI1, c. 829, 830]:
15.7; 15.84a, B; 15.9; 15.12; na dom 15.806,r; 15.11; 15.13, 15.14.

3. JlaHbl KOMIUICKCHbIe uncna Z,=3—41, Z,=—2+ J5i. [IpencraBuTh B TPHTOHOMETPHUECKOM
(opMe U SKCIOHEHIMAIBHOM (GopMe U U300pa3UTh Ha KOMILIEKCHOM IIOCKOCTH 3TH YHCIIA, a TAKKe

2+2,, 7,-1,, 1,°1,, L1z,

3ansTue 2
Iean: 1aTh 3HAHHS MMOJIOKEHUH M3yY4aeMOro Kypca U MPHUBHUTH HABBIKM TPUMEHEHHS MaTeMaTHiec-
KHUX METOIOB PEIICHHS 3a7[a4, B TOM YHCIe, B chepe MpohecCHOHANTBHON AeATSILHOCTH.

1. IToBTOpEHME OMpEMEICHII OCHOBHBIX MTOHATHI TeMBI B (hOpMe KOHTPOJIBLHOTO OIPOca B IMPOBEPKa
CaMOCTOSITEILHON Pa0OThI MO BBHITIOJHEHHIO IOMAITHETO 33 JIaHusl.

2. Pemnts 3amaun [JI1, c. 829, 830]: 15.10, 15.15, 15.18 na oom 15.16, 15.17, 15.21.
3. Pemuts 3amaun [JI1, c. 830]: 15.22, 15.24,15.26 na oom 15.23,15.25.

Tema 6. D1eMeHTHI AaHATUTHYECKOI TeOMEeTPUH.
3ansarue 1
Henb: naTh 3HaHUS MOJIOKCHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKU NMPUMECHEHUS MaTeMaTHueC-

KX METOZOB PEIEHHS 3aa4, B TOM YHUCIe, B cepe npodecCuoHANBHON AEATEIbHOCTH.

1. [loBTOpEeHME OnpeeNeHrI OCHOBHBIX MOHITHN TEMBI B (hOpMe KOHTPOIBHOTO OIpoca U IMpoBepKa
CaMOCTOSITEIILHON Pa0OThI MO BHITIOJHEHHIO IOMAITHETO 33 IaHusl.
2. Pemute 3amaum [JI1, c. 225]:

4.20; 4.21; 4.23; 4.24; 4.26; 4.35 na oom 4.22;4.25; 4.28; 4.31; 4.32.

3augarue 2

Henw: nath 3HAHUS MOJIOKESHUIN HU3y1aeMOT0 Kypca U IPUBUTH HABBIKYM IPUMECHECHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4KCie, B chepe npodhecCuoHanbHON
JIEATETHLHOCTH.

1. IToBTOpEeHUE ONpeIeTICHUI OCHOBHBIX TOHSATHI TEMBI B (JOPME KOHTPOJIBHOTO OMPOCca U MPOBEpKa
CaMOCTOSTETbHOM PabOThI IO BHIMOJHEHUIO IOMAIITHETO 33 IaHMS.
2. Pemuth 3amaum [JI1, c. 226, 233]:

4.37,4.38; 4.40;4.42; 4.46; 4.47 naoom 4.39;4.41;4.43; 4.48; 4.49.

3ansrtue 3
Iean: 1aTh 3HAHUS MOJIOKESHUN H3y4aeMOr0 Kypca U MPUBUTH HABBIKH MIPUMCHEHHSI
MaTeMaTHYECKUX METOJIOB PELICHUS 3a/1a4, B TOM 4Kcie, B cdhepe npodhecCuoHanbHOR

JACATCIIBHOCTH.

1. TloBTOpEeHME ONpe/IeIeHIH OCHOBHBIX MOHSATHI TeMbl B (JOpME KOHTPOIBHOTO OMpOCca U MPpOBEpKa
CaMOCTOSITEIbHOM PabOTHI 1O BBHIMOIHEHHIO JOMAIITHETO 3a/1aHMSI.
2. Pemnth 3amaun [JI1, c. 234-235]:

4.68; 4.69; 4.78; 4.83; 4.84,4.92, 495 na oom 4.74,4.81;4.90; 4.91, 4.97.

3ansarue 4
Lenb: 1aTh 3HaAHMSI MTOJIOKEHUI M3y4aeMOI0 Kypca M IPUBHUTh HABBIKK MPUMEHEHUS
MaTeMaTHYECKUX METOJIOB PEIICHUs 3a/1a4, B TOM YHCIe, B cepe nmpodeccnoHanbHOMH
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JEATEIHLHOCTH.

1. IToBTOpeHue onpeeeHnii OCHOBHBIX MMOHATHI TEMbI B JOPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa
CaMOCTOATENBbHON pabOoTHI IO BHIOJHEHHIO TOMAIITHETO 33 aHusl.

2. Pemuts 3amaun [JI1, c. 243-244]:

4.114a;4.116;4.117;4.123; 4.125 na dom 4.1146; 4.115; 4.118; 4.119; 4.120.

Pa3nen 2. Mamemamuueckuii ananus
Tema 7. ®yHKUMHU OTHOI MepeMeHHOI

3ansarue 1
I_le.m,: JaThb 3HaAHUSA HOJIOKEHUH HN3y4acMoro Kypca M NpuBHUTH HABLIKWU NPUMCHCHUA MaTeMaTU4CC-
KHX METOJOB PEIIeHHS 33a/1a4, B TOM YHCe, B chepe MpodheCCHOHATBHON NesTeNFHOCTH.

1. [loBTOpEeHME OnpeeNeHrI OCHOBHBIX MOHITHN TEMBI B (hOpMe KOHTPOIBHOTO OIpoca U IMpoBepKa
CaMOCTOSITEIBHOM PadOTHI IO BHITIOJTHEHUIO IOMAIIHETO 33 JaHHSI.
2. OnpenenuTth 001aCTH CYIIECTBOBAHUS M 00J1aCTH 3HAUCHUHN CIICAYIOUIUX (DYHKIIHIA:

a) Yy=~3x—x>; 6) y=log(x*—4); B) y=sin(x/x)

Jx
sinzx

Ha 0oMm T) y:\/2+x—x2; m)y=Ilog,log, x; ey=

2. TToctpouts rpaduk Gpyuxiun Y =ax+b, rue a,b e R.
3. Pemuth 3amauu [JI1, ¢.291]:
5.38(a, B); 5.39(a, 1); 5.40(a); 5.41(a) na oom 5.38(0, r); 5.39(0, n); 5.40(0, B); 5.41(0).

4. Hatitu:

a) f[F(x)], ccm f(x):ﬁ; 6) £(x) . ecmn f(x%l}:xz;

naoom f(X),ecmm f(x+1)=x>—3x+2.

5. Pemuts 3anaun [JI1, ¢.322, 323, 328]: 6.8(a, 0); 6.9(a) Ha oom 6.15; 6.21.

3ansarue 2
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHuec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON AeSITETEHOCTH.

1. I[loBTOpeHne onpeaeneHnii OCHOBHBIX MOHITHH TeMbI B (hOpME KOHTPOJIBHOTO ONPOCca U MpOBEPKa
CaMOCTOSITEIBHOM PadOTHI IO BHIOJIHEHHUIO TOMAITHETO 3aJaHHS.
2. Beraucauts mpeensl

_oxrP-1 oxE-1 . x* -1
a) lim —————; ——— B)lim_———
x>0 2x° —x -1 x->12x° —x-1 x> 2X° —X -1

3. Pernts 3amaun [JI1, ¢.324 — 331]:
6.10(a, T, n); 6.11(1, 0); 6.23; 6.39 Ha oom 6.41; 6.47; 6.49; 6.63; 6.69.
4. Pemmwts 3anaun [J11, ¢.331 — 336]:
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6.80(0, B); 6.88; 6.109; 6.110 na oom 6.83; 6.85; 6.86; 6.111; 6.120.

Tewma 8. IuddepenuuanbHoe ncunciaeHue

3amsarue 1
Henb: 1aTh 3HAHHS TOJOXKEHUH H3y4aeMOT0O Kypca W TIPUBUTH HABBIKK MPUMEHEHHsI MaTeMaTHJec-
KHX METOJIOB PEILICHHS 33]1a4, B TOM YHCJIe, B chepe MpodheCCHOHANBHOM e TeIbHOCTH.

1. TToBTOpEHKE ONPEIEICHNI OCHOBHBIX MTOHATHI TEMbI B (JOpMe KOHTPOJIBHOTO OMpPOCca M MPOBEPKa
CaMOCTOSTEIBHON PabOTHI IO BBITIOJHEHHIO JJOMAIITHETO 33/ IaHHU.
2. Pemuts 3amaqn [JI1, c. 378 — 379, 382 - 383]:

7.20(0,1); 7.33; 7.34; 7.42 na oom 7.39;7.55;7.62.
3. Pemnts 3amaun [JI1, ¢.383]: 7.64, 7.65 na oom 7.66.

. 2 o
4. Hamucath ypaBHEHHE KacaTeJIbHON U HOpMaiH K rpaduky GyHkimu Y = 3X” B 3a1aHHOM TOYKE

M (-2, 12).

3ansrue 2
I_IeJILZ OaTb 3HAHUSA HOJIOKEHUH H3y‘1aeMOF0 Kypca " IPpUBHUTH HaBBIKHA HpI/IMeHeHI/ISI MarTeMaTu4dcc-
KHX METOJIOB PEIIeHHS 3a]]a4, B TOM YHCIe, B chepe MpodecCHOHATEHON JesTeTbHOCTH.

1. [ToBTOpEeHUE onpeneICHU OCHOBHBIX IMOHATHIA TEMBbI B (hOpME KOHTPOJIBHOT'O OIIPOCa U IMPOBEpKa
CaMOCTOSITEIBHOM PabOTHI TIO BHITIOTHEHUIO IOMAIIHETO 33 /JaHHS.
2. HaiiTi mepBy10 1 BTOPYIO MPOU3BOTHBIC (DyHKITHIA:

y=In(tgx®) ma oom y=5"+,/(x—InX).
3. Pemmnts 3amaunm [JI1, c.384 - 385]: 7.72;7.76;7.86; 7.96 madom 7.73;7.77;7.87;7.98.
4. Petnth 3amagn [JI1, ¢.389]: 7.125; 7.130; mHa oom 7.126.

3ansarue 3
Ieab: 1aTh 3HAHUS TTOJIOKEHUI M3y4aeMOro Kypca U IPUBHUTh HaBBIKH MPUMEHEHHS MaTeMaTHvec-
KHX METOJIOB PEIIeHHs 3a/1a4, B TOM YKCIIe, B cepe MpoPhecCHOHATBHON eI TEIbHOCTH.

1. [ToBTOpEHME ONpEICIICHUI OCHOBHBIX IMOHATHI TEMBI B (POPME KOHTPOJIBHOT'O OITPOCa U MpOBEpKa
CaMOCTOSITETTFHON pabOTHI MO BBHITIOTHEHHUIO JOMAIITHETO 3aIaHusl.

2. Pemnth 3amaun [JI1, ¢.385, 387]: 7.100; 7.110 na oom 7.108; 7.112.

3. UccnenoBath GyHKIMU M OCTPOUTH UX rPaduKu

2

2X ; 0) y:X+1 Ha dom a) y:ﬂ; 6) y=x>(1-3x).
X° =1 X 3x+1

4. Pemuts 3amaum [JI1, ¢.389]: 7.131 ma oom 7.127;7.133.

a) y=

3ansarue 4
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U NMPUBUTH HABBIKU MMPUMEHEHUS MaTeMaTHuiec-
KHMX METOJIOB PEIICHHS 3a/1a4, B TOM YUCIIe, B chepe npodhecCHOHAIBHOM AeATeILHOCTH.

1. IToBTOpEHME ONpPEACIICHNIT OCHOBHBIX IMOHATHI TeMbI B JOPME KOHTPOJIIBHOI'O OIPOCa U IPOBEpKa
CaMOCTOSTEITLHON Pa0OTHI ITO BBHITIOIHEHHIO IOMAIITHETO 3a/IaHusl.
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2. UccnenoBath GYHKIUH M TOCTPOUTH UX IpapUKu:
2

a)y:ZXe_X/Z; 6)y:X7—2X4; Ha 0om y:X2+2\/—X.

3. Pemmnth 3amauu [JI1, ¢.388]: 7.117; 7.118 ma oom 7.119.

4*, PemuTh 33729 C SKOHOMUYECKUM conepxkanuem [JI1, ¢. 389, 393]: 7.142 na oom 7.148.

Tema 9. UnTerpanbHoe ucumnciaeHne

3ansarue 1
]_Ie.l'lbi aTh 3HAHUS MOJIOKEHUI HU3ydyacMoOro Kypca u nNpuBUTbL HABBIKU MPUMCEHCHUA MaTEMaTHU4CC-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON ACSITEITHHOCTH.

1. IToBTOpEHME OMpEeIIeHNIT OCHOBHBIX IMMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OIPOCa U MPOBEpKa
CaMOCTOSITEILHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. Haiitu HCOIPEACICHHBIC MHTCTPAJIbl METOAOM HECIIOCPCACTBEHHOT'O MHTECTPHUPOBAHNA

dx 3x* +1

a) J.—; 0) I;dx Ha 0om B) Iex54xdx.
vx@ X*(x* +1)

3. Pemnts 3amaun [JI1, ¢.560, 561]: 10.25;10.34 na oom 10.32; 10.36.

4. Pemuts 3amauum [J11, c. 561, 554 — 556, 566]: 10.41(8); 10.48 Ha oom 10.43; 10.46;

5. Halitu HeonpeneneHHble HHTErpaibl METOJIOM 3aMEHbI IEPEMEHHON

Jx

a) Ilf))(( dx; o) Im—xdx Ha 0oM B) J.—dX

3ansarue 2
Henb: nate 3HAHMS MOJOKEHUN U3Yy4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMsI MaTeMaTuyec-

KHX MCTOJOB PCIICHUA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaJILHOﬁ ACATCIBHOCTH.

1. [ToBTOpEHHE ONpe/eieHH OCHOBHBIX TOHITHH TeMbI B (HOpME KOHTPOJIBHOTO OMPOCa U MPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BRITIOJIHEHUIO IOMAIITHETO 3aaHUs.
2. HaiiTi Heomnpe/eieHHbIE HHTETPaIbl METOIOM 3aMeHBI epeMenHoit [JI1, ¢. 566 — 568]:

10.55; 10.76 na oom 10.80; 10.90.
3. Haiitu HeomnpeieieHHbIE HHTETPAJIbl METOAOM UHTErpupoBanus no gactsm [JI1, c. 568 — 572]:
10.95(a); 10.97 mna oom 10.107; 10.118.
4. HaiiTu HeompeieseHHbIe HHTETPaJbl OT palMOHaIBHBIX Apodeit [JI1, ¢. 573 — 577]:
10.127; 10.128 nadom 10.137; 10.140.

3angsarue 3
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U NMPUBUTH HABBIKK NMPUMEHEHUS MaTeMaTHyec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodheCCHOHATBHON AeSITETEHOCTH.

1. IToBTOpEHME OMpE/IEIIEHNIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOJIIBHOTO OITPOCa U IMPOBEPKa
CaMOCTOSTEITLHON PA0OTHI IO BBHITIOJHEHHIO JIOMAIITHETO 3a/1aHusl.
2. Haiftn Heonpenenennsie naterpans [JI1, c. 572, 577]:

10.100; 10.104; 10.144 na oom 10.125, 10.126; 10.150.
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3. Beraucauth onpeneneHusie uarerpansi [JI1, ¢. 635]: 11.32,11.37, 11.50 na oom 11.40, 11.43

4. Haiitn mnomany Guryp, orpaHMYeHHBIX CIEAYIOMIMMHI KPUBBIMU:

y=-Xx"+3, y=0 naoom y=-x"+4x, y=2x.

3ansarue 4
Hean: 1aTh 3HaHHS MMOJIOKEHUN M3Y4aeMOTO Kypca U MPHUBHUTH HABBIKM TIPUMCHEHHS MaTeMaTHiec-
KHX METOJIOB PEIICHHS 3a/1a4, B TOM 4uCIIe, B chepe npodheCCHOHAIBHOMN AeTeIbHOCTH.

1. [loBTOpeHue onpeaeneHHi i OCHOBHBIX MOHATHH TEMBI B (hOpME KOHTPOJIBHOTO ONpOca U IMpOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHIMOIHEHUIO TOMAIIHETO 3aJaHHS.
2. Haiitu miomanau Guryp, orpaHi4eHHBIX CIEAYIOMIMMHI KPUBBIMU:

y=xX'-2X, y=4x-x" nadom y=x*, y=x.

3. Pemmnth 3amaun [JI1, c.644]: 11.65;11.72 na oom 11.64;11.73;11.84.
4. BeraucnuTh HecOOCTBEHHBIE MHTETPAJIBI

Todx
) J;}1+x I(x =

5. Pemuts 3amaun [JI1, ¢.649 - 650]:

11.115;11.118; 11.123 na oom 11.124;11.128; 11.129; 11.133.
Tema 10. Paabl

3ansarue 1
I_IeJILZ aTb 3HAHUA HOJIOKEHUH HU3y4acMoOro Kypca u nNpuBUTb HABBIKU IIPUMCHCHUA MAaTCMATHUYICC-
KHX MCTOJOB PCIICHUA 3aaaY, B TOM YUCJIC, B C(bepe HpO(I)eCCI/IOHaJ'ILHOI\/'I JCATCIIBHOCTH.

1. [ToBTOpEeHME OMNpeEACCHHI OCHOBHBIX MOHATUH TEMbI B (DOpME KOHTPOJILHOTO OIpoca U MPOBEpKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aaHUs.
2. JloxazaTtb HEMOCPEACTBEHHO CXOJUMOCTb PSIOB U HAUTHU UX CYMMBI

1 1 1 1 1 1

——+---Ha 0om

_+_+ . _
1.2 2.3 34 1-4 -7 7-10
3. Pemmute 3amaum [JI1, ¢.759]: 13.19 na oom 13.20; 13.22.

4. ViceneoBaTh CXOMMOCTh 3HAKOIIOCTOSIHHOTO YMCIIOBOTO Psja
= 2n— 1 =
DEEL0S i ag

= 1) 2 1ooon
Ha 0om T) Z(l——j ;1) Z( e) Z .
1 n

n=1

5. Pemnts 3amaun [JI1, ¢.766]: 13.38; 13.45 Ha oom 13.40, 13.48.

3ansarue 2
I_Ie.IILZ aTb 3HAHUSA HOJ'IO)KCHI/If/i HU3y4yacMoOro Kypca u nNpruBUTbL HABBIKU MIPUMCHCHUA MaTCMAaTHUYICC-
KHX MCTOJOB PCIICHUSA 3aaa4, B TOM YUCJIC, B C(bepe HpO(l)eCCHOHaHBHOfI NCATCIIbHOCTH.

1. IToBTOpEHME ONpPEACIICHNIT OCHOBHBIX IMOHATHI TeMbI B JOPME KOHTPOJIIBHOI'O OIPOCa U IPOBEpKa
CaMOCTOSITETFHON PaOOTHI IO BBHITIOTHEHHIO TOMAITHETO 3a/1aHusl.
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2. Pemuts 3amaum [J11, ¢. 767, 768]: 13.61; 13.64; 13.84 na oom 13.62,13.71; 13.92.
3. Pemuts 3amaun [JI1, c. 771, 772]: 13.106, 13.113  na oom 13.120, 13.123.

4. Petnth 3amaun [JI1, ¢.797]: 14.11; 14.15; 14.21 na oom 14.14; 14.20; 14.23.

5. Paznmoxuth QpyHKIMHU B psig MakiiopeHa 1 HAalTH pagnyc CXOANMOCTH psijia:

a) F()=+x)"; naoom ©) f(x):“”)(%.

6. Pernth 3amaun [J11, ¢.804, 805]: 14.41, 14.43, 14.62 na oom 14.45;14.52; 14.64.

Tema 11. @yHKIHMHM HECKOJIbKHUX NMEePeMEHHBIX

3ansarue 1
I_IeJILZ OaTb 3HAHUA HOJIOKEHUU I/I3yIIaCM0F0 Kypca " NPpUBUTH HaBBIKHU HpI/IMeHeHI/IH MaTreMaTu4ycec-
KHX METOJIOB PEIIeHHS 3a]]a4q, B TOM YHCIe, B chepe IpodecCHOHATLHON JesITeTbHOCTH.

1. IToBTOpEHUE ONpPE/CIICHNIT OCHOBHBIX MOHATHIA TEMBI B JOPME KOHTPOJIIBHOT'O OITPOCa U IMPOBEpKa
CaMOCTOSTEILHON PA0OTHI 11O BBHITIOJHEHHIO IOMAIITHETO 3a/1aHusl.

2. Haiitn yacTHbIC IPOU3BOIHBIC PYHKIUHA JBYX MEPEMEHHBIX Z = xzy —cos” Xy .
3. Pemuts 3amaun [JI1, ¢.514, 515]: 9.44,9.46,9.47; na oom 9.50; 9.51; 9.53.

4. Tonaras, uro npou3BoibHas Gpynkuus f auddepenuupyema, mpoBepuTs creayromue

paBeHCTBa:
oz oz oz 0z y?
——Xx—=0, z=f(X*+y? dom X2 —xy—+y? =0, z=2—+ f(xy).
Y %3 (X“+Y") naoom < Yot 2 (xy)

5. Pemnte 3amaum [JI1, ¢.515]: 9,60; 9.61; 9.64 Ha oom 9.62; 9.66; 9.68.

6. Haiitu Benmunny rpapuenta pynxiun B touke M (X, Yo, Z,)

1
f(x,y,2) =———,
X+ y? 477

3ansarue 2

M@ 2,1) naoom fT(XYy,z)=xyz, MLL1).

I_IeJILZ JaTb 3HAHUA IIOJIOKESHU I HU3y4acMoOro Kypca u nNpuBUTb HABBIKU MIPUMCHCHUA MaTCMATHUYICC-
KHX MCTOJOB PCIICHUSA 3aaa4, B TOM YUCJIC, B cq)epe HpO(l)eCCI/IOHaJ'ILHOf/JI ACATCIBHOCTH.

1. [ToBTOpEeHME ONpEACCHHI OCHOBHBIX MOHATUH TEMbI B (POpPME KOHTPOJILHOTO OITpOca U IPOBEepKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHHIO IOMAIITHETO 3aaHUs.

2. Pemnth 3amaun [JI1, ¢.519, 520]: 9.75; 9,76; 9.93; 9.94 na oom 9.81; 9.82; 9.95; 9.96.

3. HaiiTi TOYkH JOKaIBFHOTO IKCTpeMyMa (PYHKIIUU B TPOBEPHUTH B HUX BBIMIOITHEHNE JOCTATOYHOTO

YCIIOBHS KCTPEMYyMa:
U=2X>—Xy+2x2—y+Yy> +2°.

4. BbIYHCIUTH JBOMHbBIE HHTETPAIbI H f (X, y)dxdy mo o6nactu G, 3amanHoii rpanuamMu
G

a) f(X’y):Xy’ G: {y:O! y=X X::l-};
6) f(xy)=x+y? G:{y=x y=x}
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naoom f(X,y)=x-y, G —tpeyronsuuk ¢ Bepmunamu (1, 1), (4, 1), (4, 4).
5. Pemnts 3amaun [JI1, ¢.657, 658]: 11.159; 11.161 na oom 11.160; 11.162.

6. C moMoIip10 ABOMHOTO HUHTCTrpaia HaWUTH miomaab, OTpaHUYCHHYIO CICAYIOINMU KPUBBIMU:

xy=1 X+y=25 naoom y2:2x+L y2:—2X+l.

Tema 12. Inddepenunaibubie ypaBHeHUs

3amsarue 1
Hean: 1aTh 3HaHHS MMOJIOKEHUN M3Y4aeMOT0 Kypca U MPHUBHUTH HABBIKM TPUMCHEHHS MaTeMaTH4ec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NPpOoPeCCHOHAIBLHON JesSTeILHOCTH.

1. IToBTOpPEHME ONpPE/CIICHNIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOJIBHOT'O OITPOCa U IMPOBEpKa
CaMOCTOSITETTFHON PadOTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a/1aHusl.

2. Pemute 3amaqn [JI1, ¢.385]: 7.102, 7.103 Ha oom 7.104.

3. Pemuth quddepeHimanbHbie ypaBHEHHS IEPBOTO MOPAIKA C pa3IeISIOUUMUICS TEPEMEHHBIMU

2
a>y'=—xzzxy1 na dom ©) y'+¥=0: B) X'y —/xcos’ y =0.

4. Permute 3amaun [JI1, ¢.706]: 12.45; 12.51 Ha oom 12.46; 12.49.

5. Haiiti obmme perrenust auddepeHnnanbHpIX ypaBHEHHH IEPBOTo MOPsIIKa

Wy +L=206) y-20y=¢" uaoom ) y+xy=x.
X X

3ansarue 2
Henb: nate 3HAHMS MOJOKEHUN U3y4a€MOI0 Kypca U NPUBUTH HABbIKA NIPUMEHEHMSI MaTeMaTHyec-

KHX MCTOJOB PCIICHUA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaJ'IBHOfI JACATCIIBHOCTH.

1. [loBTOpEeHHE onpeneneHnii OCHOBHBIX MOHATHIA TEMBI B (hopMe KOHTPOIBHOTO OIpOca U MPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BRITIOJIHEHUIO IOMAIITHETO 3aaHus.

2. Petnte 3amaun [J11, ¢.706]: 12.50; 12.57 na oom 12.54; 12.56.
3. Pemuts 3amaun [JI1, ¢.709]: 12.61; 12.63 na oom 12.62; 12.67.
4. Pemuts 3amaum [J11, ¢.714]: 12.78; 12.80 wna dom 12.76; 12.79.

3ansarue 3
Iean: 1aTh 3HAHMS MOJIOKEHUH M3yY4aeMOT0 Kypca U MPUBHUTH HABBIKM IIPUMEHEHHS MaTeMaTHIec-

KHX MCTOJOB pCIICHUSA 3aaa4, B TOM YUCJIC, B C(bepe HpO(beCCHOHaJ'IBHOﬁ JACATCIIBHOCTH.

1. IToBTOpEHME OMpE/IEIIEHNIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOJIIBHOTO OITPOCa U IMPOBEPKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHHIO IOMAIITHETO 33 aHus.

2. Petnte 3amaun [JI1, ¢.717]: 12.90; 12.92 na oom 12.93; 12.94.
3. Pemmts 3amaum [JI1, ¢.723]:
12.106, 12.107, 12.108, 12.109 wa oom 12.110, 12.111, 12.112, 12.113.

3ansarue 4
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He.]'lb: J1aTh 3HAHUS TOJIOKCHUU U3y4acMoro Kypca M INpuBHUTh HABBIKU IIPUMEHCHUA MaTEMaTHUYCC-
KX MCTOJI0B pCUICHUSA 3a1a4, B TOM YUCJIC, B C(pepe HpO(I)CCCI/IOHaJ'ILHOI\/'I JACATCIBHOCTH.

1. TToBTOpEHME ONpPECIICHUIT OCHOBHBIX MOHATHIA TEMBI B JOPME KOHTPOJIIBHOTO OITPOCa U IMPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHIMOJHEHUIO IOMAIITHETO 33 IaHHS.
2. Haiitu pemenue nmnddhepeHnnanbHbIX ypaBHEHIH BTOPOTO MOPSIIKA

a) Xy +y =0; 6) y +3y =5x+1;
nadom B)Y +2y =(B3x+7)e*; r) y +y —2y=8sin2x;

3. Pemuts 3agaum [JI1, ¢.723]:
12.114; 12.115 na oom 12.116.

4. PemnTh 3a1aun C DKOHOMHUYECKHUM conepxanueM [JI1, c. 724 - 726]:

12.119 na oom 12.121.

Pazpnen 3. Teopus eeposmnocmetl u Mamemamuieckas Cmamucmuxa
Tema 13. Cayuaiinbie cOOBITHSI

3ansarue 1
I_IeJILZ OaTb 3HAHUA HOJIOKEHUU I/I3yIIaCMOF0 Kypca " IPUBUTH HaBBIKHA HpI/IMeHeHI/Iﬂ MatremMatTuyec-
KHX METOJIOB PEIIeHHS 33714, B TOM YHCIe, B chepe IpodecCHOHALHON JesTeTbHOCTH.

1. [ToBTOpEHME ONpenecHU OCHOBHBIX MOHATHIA TeMBbI B (hOpME KOHTPOJIBHOT'O OIIPOCa U MPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHITIOJTHEHUIO IOMAIIHETO 3a/IaHHS.
2. PemuTs 3amaun:

a) U3 xomoxe! kapt (36 KapT) Hay a4y BRIHUMAIOTCS OAHA KapTa. HaliTii BEpoATHOCTH TOTO, UTO
OHAa OKaXKeTCS TY30M.

0) Uetpipem urpokam pasmaercs MopoBHY Kosofa u3 36 kapT. Onpeaenuts BEpOsITHOCT TOTO,
YTO Ka)/IbIi HTPOK TOTYYHIT KaPTHI TOJBKO OJTHOW MacTh?

Ha 0om

B) B ypne 30 mapos: 10 kpacHbIX, 5 cuHuX U 15 Oenbix. HaliTi BeposSTHOCTH TOSBIICHUS
[[BETHOTO IIapa.

r) 13 xomoser kapT (36 kapT) HayAady BEIHUMAKOTCS TPH KapThl. HaliTH BEPOSTHOCTH TOTO, YTO
CpeIy HUX OKaKETCS TOJNBKO OJIUH TY3.
3. Pemuts 3amaun [J12°, ¢.61 — 62]:

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

4. Cpean 25 CTYIEHTOB, U3 KOTOPBIX 15 neByIIeK, passIrpbIBatOTCs 4 MpUTIIAIEHUS HA JUCKOTEKY,
MIpHYeM KaXKJIbIi MOKET BBIMTPATh TOIBKO 0JIMH OnyieT. KakoBa BEpOSTHOCTH TOTO, YTO CPEIH
obnamarerneii OmIeTa OKaXyTcs a) TOIBKO JACBYIIKH, 0) TOTBKO IOHOIIH?

Ha 0om
KakoBa BeposITHOCTB TOT0, UTO Cpeu oOaaTesniei Ounera OKaxXyTcs JIBE AEBYILKH U JBOE FOHOLIEH?

3ansarue 2
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U NMPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHuec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodheCCHOHATBHON AeSITETHHOCTH.

* JI2 — muTepaTypa 1ol HOMEPOM 2 B CIIUCKE JINTEPATYPHL.
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1. IToBTOpEHME ONpECIICHII OCHOBHBIX IMOHATHI TEMBI B (JOpPME KOHTPOJIIBHOI'O OIIPOCa U IPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.
2. Pemuts 3amayu:

B paitone mmomazapio 16 kB. kM HaxoAguTcs 0OBEKT MPOTUBHUKA. J[J151 ero 0OHapyXeHHs BbICIIaHa
pasBensiBaTenbHas rpynma. OneHnTs 3G GEeKTUBHOCTD AEUCTBHUS pa3BeIbIBATEIFHON TPYIITEI yepes 1
Yac BEJICHUS Pa3BEIKU, €CITH €€ CKOPOCTh MEPEIBMKCHUS B PAiOHE COCTABIISAET 3 KM/4ac MpH
3¢ (heKTUBHOM paanyce OOHapyKeHHS 1 KM.

Ha 0om

KakoBa BepoSTHOCTB TOTO, UTO Haynady OpolIeHHAas B KPYT TOYKA OKAXKETCS BHYTPU BITUCAHHOTO
B HETO PaBHOCTOPOHHETO TPEYTONbHUKA?
3. Pemmuts 3amaum [JI2, ¢.61]:

1.40; 1.41;1.46 ma oom 1.42;1.44.

4. Y4acTHUKH kepeObEeBKH TSHYT U3 SIIMKa )KeTOHBI ¢ HoMepamu oT 1 o 100. Haiiti BeposTHOCTH
TOT0, YTO HOMEP IEPBOT0, HayJauy U3BJICUEHHOTO )KETOHA, HE COACPKUT LUPPHI 5.
Ha Oom

Ha nepBom ataxke ceMudTa)XHOTO OMa B IUQT 3aILTH 3 YernoBeka. BeposaTHOCTh BBIX01a
Kakaoro u3 nadra Ha TF000M 3Take ogrHaKoBa. Haiiqure BepoITHOCTH COOBITHIA:

A — "Bce BbIILIY U3 (T HA 4 STaxe",

B — "Bce BN U3 AU Ta HA OJHOM U TOM XKe dTaxe",

C — "Bce BBIXOMIN U3 TA(TA HA Pa3HBIX dTaxax'.

5. B oxgHoii rpynme 18 cTyieHTOB, U3 KOTOPBIX 9 ydyaTcs Ha «OTIMYHO». B npyroit — 16 cTryneHTOB,
U3 KOTOPBIX HA «OTIIMYHO» y4arcs 4. M3 Kax 10 rpyIsl Ciy4ailHBIM 00pa3oM BBIOPaH IO OJJHOMY
cTyaenTy. KakoBa BepOSTHOCTE TOTO, UTO ) KaKIbIil M3 HEX YIHTCS HA KOTIMYHO»; 6 ) 00a yuaTcs
Ha «OTJINYHO»?

3ansarue 3.
Henw: nath 3HaHUS MOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHUS MaTeMaTHueC-

KHX METOJIOB PEIICHHS 33J1a4, B TOM YHUCJIe, B chepe NpodecCHOHAILHOMN JeSTeILHOCTH.

1. IloBTOpenue onpenesneHNid OCHOBHBIX HOHSITHN TEMBI B (hopMe KOHTPOJIBHOTO ONpOca U IMpOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO IOMAIIIHETO 3a1aHHS.

2. B cemnbe aBoe neteit. M3BecTHO, YTO OAWH U3 HUX MaJdhburK. KakoBa BEepOsSITHOCTh, 4TO 00a
pebeHKa — MaTbYUKH?

3. Pemts 3amaun [J12, ¢.49, 63-65]: 1.31a; 1.65; 1.68, 1.69 na oom 1.33a; 1.70; 1.82.

4. Tlo pe3ynbTaTaM NPOBEPKH 3a4ETHBIX pabOT 0Ka3aJ0Ch, YTO B IEPBOM IpyIIe Nody4nin 3a4et 20
ctynenToB u3 30, a Bo BTopoit 16 u3 32. KakoBa BEpOATHOCTH TOTO, YTO HAyJady BEIOpaHHAs
3auTeHHast paboTa MPUHAIEKHUT CTYIEHTY TIepBOil TPyIIIBI?
5. JIBa cTpenka caenaiy 1o OIHOMY BBICTPEIY B O/IHY U Ty e MUILIEHb. BeposTHOCTh nonaianus B
MHUILEHB VI IIepBOro crpenika pasHa 0,0, a 1 Broporo — 0,4. B Mutenun oka3zanack ogHa npoOorHa.

Haiitu BeposITHOCTH TOTO, YTO MPOOOMHA TIPUHAIICKHUT MTEPBOMY CTPEIIKY.

Ha Oom

JIBa cTpesnka cenany o 0JHOMY BBICTPEINY B OJJHY M Ty € MUILIEHb. BEposATHOCTh MonajaHus B
MHUILEHB JUIs IepBOro cTpenka pasHa 0,8, a s sroporo — 0,5. B Mumenn oxaszanack ogHa mpoOouHa.

Haiitu BeposTHOCTB TOr0, 4TO IPOOOKHA IPUHAAJIEKUT BTOPOMY CTPEIIKY.

6. Pemmnts 3amaum [J12, ¢.45, 62; 63]: 1.26a-6; 1.55 Ha oom 1.26B-71; 1.56.

Sausarue 4
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He.]'lb: J1aTh 3HAHUS TOJIOKCHUU U3y4yacMoro Kypca M INpuBHUTh HABBIKU IIPUMEHCHUA MaTeMaTU4YCC-
KX MCTOJI0B pCUICHUSA 3a1a4, B TOM YUCJIC, B C(pepe HpO(I)CCCI/IOHaJ'ILHOI\/'I JACATCIBHOCTH.

1. TToBTOpEHKE ONPEIEIICHNI OCHOBHBIX MMOHATHI TEMbI B (JOpME KOHTPOJIBHOTO ONpPOCca M MPOBEPKa
CaMOCTOSTEIBHON PabOTHI IO BBITIOJHEHHIO JJOMAIITHETO 33/ IaHHU.
2. Pemuts 3amaqn [J12, c. 53, 64-67]:

1.34;1.72;1.78; 1, 85; 1.98 na oom 1.73;1.75;1.87; 1.95; 1.97.

3. BeposTHOCTB, 4TO Majioe MPEANPUATHE CTaHET OAHKPOTOM B TeueHue rojaa paBHa 0,2. Halitu
BEPOSITHOCTD, YTO U3 BOCEMH MAJIBIX IIPEIIPUATHI 3a TIEPBBINA T'0JT 00aHKPOTATCS IBA MPEIITPHUATHS.
Ha oom
Ha¥iTi BeposSITHOCTB, YTO M3 BOCEMHU MaJIbIX NPEATPUATHHA 32 MEPBBIN IO 00aHKPOTATCS OoJee
JIBYX TPEITIPUITHH.

Tewma 14. Cayuaiinvie genuyunsl

3amsarue 1
Ienb: nate 3HAHMS MOJOKEHUN U3Yy4aeMOT0 Kypca U IPUBUTH HAaBBIKA IIPUMEHEHMs MaTeMaTuyec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPeCCHOHAILHOMN NeSTeILHOCTH.

1. IToBTOpEHME OMpEEeIIeHNII OCHOBHBIX IMMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OIPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO TOMAIIIHETO 3a1aHHS.

2. Pemuts 3amaun: [J12, ¢.90-92]: 3.2; 3.3.

Hocmpoumw ghynxyuio pacnpedeneHust, HAUMU MAMeMamuiecKoe OXCuoanue, OUCRepCcuro u
CpeoHeK8adpamuieckoe OMKIOHeHUe UCXOOHBIX U NOLYYEHHbIX CILYUAUHBIX BETUYUH.

3. Pemuts 3amaun [J12, ¢.133-137]: 3.25; 3.28; 3.31; 3.52 na oom 3.26; 3.29; 3.34; 3.54.

3ansTre 2 (B KOMIBIOTEPHOM KJilacce)
Henn: naTh 3HAHMS MOJIOKEHUH H3y4aeMOro Kypca M IIPUBUTH HaBBIKM TPUMEHEHUSI MaTeMaTH4ec-
KUX METOJIOB PELICHUs 33/1a4, B TOM YHCIIe, B chepe NpophecCHOHATBHON e TeIFHOCTH.

1. [ToBTOpEHUE OIpEICIICHN OCHOBHBIX MTOHITHI TEMbI B ()OPME KOHTPOJIIBHOT'O OIIpOca U MPOBEpKa
CaMOCTOSITETTLHON PabOTHI 1O BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.

2. l[loctpoenune n aHanu3 rpadUKOB TUIOTHOCTEH pactpeaeneHuii  GyHKIUNA pacripeneIeHui
paBHOMepHOro, bepHyiy, [TyaccoHa, 3KCIOHEHIMAIEHOTO U HOPMAJIBHOTO € UCTIOJIB30BAHUEM
crangapTHeIx Gyukimit Excel (BMHOMPACII, ITYACCOH, SKCITPACII, HOPMPACII).

3. Ucnonp30BaHNe HOpMaIU30BaHHBIX 3HaUYeHUH, onpeaenenue kBantmieit (HOPMAJIM3AILINA)

Oo0pa3zoBaTeJbHBIe TEXHOJIOTMHU: TPUMEHEHNE BEIYUCIUTEIBHON TEXHUKU C COOTBETCTBYIOIIUM
IPOrpaMMHBIM 0OecrieueHHEM B MYJIbTUMEINHHON annaparyphl.

3ansarue 3
Iean: 1aTh 3HAHUS MOJIOKEHUN M3y4aeMOro Kypca U MPHUBHUTH HABBIKK MPUMEHEHHS MaTeMaTnyec-
KHUX METOJIOB PEIllCHHS 3a7[a4, B TOM YHClie, B cepe MpohecCHOHANTBHON AeATSILHOCTH.

1. [ToBTOpEeHKE ONpEACICHHI OCHOBHBIX MOHATHUH TEMbI B (DOpME KOHTPOJILHOTO OIIpoca U MPOBEpKa
CaMOCTOSITETFHON PaOOTHI IO BBHITIOTHEHHIO TOMAITHETO 3a/1aHusl.

2. KimnenTsl 6aHKa, HE CBSI3aHHBIC JIPYT C APYTOM, HE BO3BPAIIAIOT KPEAUTHI B CPOK C BEPOSTHOCTHIO
0,1. CocTaBuTh 3aKOH pacupeeiICHUs YMCIa BO3BPAIICHHBIX B CPOK KPEAUTOB U3 Yucia 5
BbIIaHHBIX. HailTu MaTemMaTnueckoe 0KUJaHue, TUCIIEPCUI0 U CPETHEE KBAIPpaTUIECKOE
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OTKJIOHEHHE YKCJIa BO3BPAIICHHBIX KPEIUTOB.
3. Petnts 3amaun [J12, ¢.135-140]:

3.36; 3.41; 3.49; 3.58; 3.64 Ha oom 3.43; 3.50; 3.57; 3.59; 3.65; 3.72*

3ansarue 4
Hean: 1aTh 3HaHHS MMOJIOKEHUN M3Y4aeMOT0O Kypca U MPHUBHUTH HABBIKM TPUMCHEHHS MaTeMaTuiec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHCIIe, B chepe MpoPeCCHOHAIBHOM IS TeILHOCTH.

1. [ToBTOpEHHME ONpe/eicHH i OCHOBHBIX TOHITHI TeMbI B (JOpME KOHTPOJIBHOTO OMPOCa U MPOBEpKa
CaMOCTOSITEIbHOM Pa0OTHI 10 BBHIIIOJHCHHIO TOMAIIHETO 3a1aHusl.

2. Pemuts 3amaqn [6.10; 6.11; 6.15 JI2, c. 242-244]:

a) Otnenenue 6anka oOcmyxuBaer B cpeeM 100 kinueHTOB B eHb. OIICHUTH BEPOSTHOCTH TOTO,
YTO CETOJIHS B OTJCNICHUH OaHKa Oyaet oocimyxeno: bonee 150 knuenToB; He 6onee 200 KIMEHTOB.

0) DnekTpocraHIusa o0CTyXuBaeT ceTh Ha 1600 37eKTpoIaMIl, BEPOSATHOCTh BKIIFOUCHUS KKIOM U3
KOTOpPBIX BeuepoM paBHa 0,9. OueHnTs ¢ TOMOIIBbI0 HepaBeHCTBa UeOrlieBa BEPOSITHOCTh TOTO, YTO
YHCJIO JIaMII, BKJIIOUEHHBIX B CETh BEUEPOM, OTJIMYAETCA OT CBOETO MAaTEMaTHUECKOTO OXKUIAHUS HeE
6oxee yem Ha 100 (o abcomoTHOW BenmurHe). HailTi BEpOATHOCTD TOTO ke COOBITHSI, UCTIOIB3YsI
CJIEJICTBUE U3 MHTETpabHON Teopembl MyaBpa—Jlannaca.

B) B teuenue Bpemenu t skcruryatupyrotces 500 npubopos. Kaxkaplii mpubOp MMeeT HaaeKHOCTD
0,98 1 BBIXOAWT U3 CTPOS HE3aBUCHMO OT npyrux. OICHHUTH C MMOMOIIbI0 HepaBeHCTBA YeOblena
BEPOSITHOCTh TOTO, YTO JOJS HAaAeKHBIX NpubopoB orimuaetrcs ot 0,98 He Gomee yem na 0,1 (mo

a0COJTIOTHOH BETMYNHE).
Ha oom [6.9; 6.18; 6.20 JI2, c. 242-244]:

r) CpeaHee M3MEHEHHE Kypca aKI[Mi KOMIAHHU B TEYCHHUE OJJHUX OUPIKEBBIX TOPrOB COCTABIISIET
0,3%. OneHuTH BEPOSITHOCTH TOTO, YTO Ha OMIKAWIINX TOPrax Kypc U3MeHuTcs Oonee ueMm Ha 3%.

1) B cpeanem 10% paboTocmocoOHOro HaceseH s ropojia — 6e3padbotubie. C MOMOIIbIO
HepaBeHCTBa UeObIlIeBa OIIEHUTh BEPOSTHOCT TOTO, YTO YPOBEHb 0e3pabOTHIIBI Cpen
obcnenoBanubix 10 000 paboTOCIOCOOHBIX JKUTEINIEH Topoaa OyeT B mpenenax ot 9 go 11%.

e) ITo ombITy paboThl CTPaxOBOM KOMITAHHMH, CTPAXOBOU CIy4ail MPUXOIUTCS HA KX IbIH MATHIH
noroBop. OIEeHNUTH ¢ TOMOIIBIO HepaBeHCTBa YeObIeBa, CKOJIBKO IOTOBOPOB CIEAYET 3aKIIOUYHTH,
9TOOBI ¢ BEpOATHOCTHIO 0,9 MOKHO OBUIO YTBEPKIATh, YTO JIOJISl CTPAXOBBIX CITy4aeB OTKIOHUTCS OT
0,1 me 6onee yem Ha 0,01 (10 MOAYIFO).

3angsarue 5
Henb: nath 3HaHUS MOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHyec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON AeSTEIIEHOCTH.

1. IToBTOpEHME OMpE/IEIIEHUIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOJIBHOTO OIPOCa U MPOBEpKa
CaMOCTOSTENTLHON Pa0OTHI ITO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Pemnte 3amaun:

a) 3aKOH pacIipeJiesIeHUs AByMEPHOH cily4aifHON BEJIUYUHBI, 3aJaH XA g 011 0,%)6
Tabmuiel. HaliTu ofHOMepHbIE 3aKOHBI PACTIPEACTICHUS] KOMITOHEHT 1 03 0,18
X, YuP(X>Y). 2 0,2 0,16
0) 3akoH pacnpeesIeHus IByMEPHOH CIITyJaifHOW BEITUIMHBI, Ty 1 5
3ajaH Tabnuuei. OnucaTh YCIOBHBIC 3aKOHBI PACIIPEICICHHUS: 1 03 0.25
CIIy4allHOW BETMYMHBI X MIPH YCIOBUH, 9TO Y = 2, CIy4YaifHOH 2 8 ; 00,015

BEJMYHHBI Y MpH  ycinoBuH, uto X = -1.
Ha Oom
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B ycnoBusax 3amaun 26) onmicaTth YCIOBHBIC 3aKOHBI PACTIPEICICHIS: CIIYIaAHONW BETUIHHBI X TIPH
ycnoBuu, 4to Y = 1, u ciryyaiiHoi Benn4uHsl Y mpH yciaoBuH, uro X = 1.

3. Pemnts 3agaun:
a) 3aKOH pacrpeieieH s AByMEPHO# CITydaifHON BEJTMYIHMHBI, 33/1aH Tabsuiei. OnpeaenuTh,
3aBUCHMBI MJIM HE3aBUCUMBI KOMITOHEHTHI X, Y.

Onpepennts M,,m,,D,,D,,0,,0,,Ky,, oy -

0) 3aKoH pacnpee/ieHusI IBYMEPHOM CIIy9IaiiHOH BEITUYUHBI, X l ! 0?1 0%1 0?1 0?1
3aJaH TaOmuIel. BBISCHUTD ABJIAOTCS JIU CIydaiiHbIe 2 005 | 0,05 | 0,05 | 005
BEJIMYHMHBI: 3aBUCHMBI; KOPPEITUPOBAHHBIMH. 3 ol [ 01 [0l [ 0l
Ha 0om

3aKoH pacrpeneneHns ABYMEPHOH CITydaifHOW BETMYUHEI, X\Y 1 2
3a/laH Ta0nuIel. BEIACHUTD SBISIOTCS JIH CITyYaiiHbIE 01 00'135 882
BEJIUYUHBL: 3aBUCUMBI; KOPPEIUPOBAHHBIMU. 1 0,35 0.1
4. Pemnts 3agauu:
a) JlBymepHas ciydaiiHas BeJIMYMHA 3aJaHa 3aKOHOM
pactpeneneHus.  HaliTu  ycimoBHOe — MaTeMaTHYECKOE X _\1 Y 0 12 001 013
OKHJIaHHE ClTyyaiiHOH BennunHbl X mpu yciosud, yto Y = 0. 1 0,65 0,15 0:2

Ha 0om
B ycnoBusix 3amaun 4a) HalTH yCJIOBHOE MaTeMaTHYECKOE OXKUIAHUE CIy4alHOW BETUYHMHBI Y
npu ycioBud, uto X = -1.
5. Pemuts 3agaun:
a) M3BecTHa (yHKIHS IDIOTHOCTH JIBYMEPHOM CIIy4aitHON BETMYHHEI

fo(xy)= axy, npu (X,y) € D;
x X Y) = 0, npu (X,y) ¢ D.

O6nacte D — kBagpaT, orpanndeHHsli npsimbivu X = 0; X = 2; y =0; y = 2. Haiita k03 dunpeHt a.

Ha 00Mm
W3BecTHa  (QyHKOHMA TUIOTHOCTH JBYMEPHOW  CIydaifHOU <Y 0 5 5
BEJIMYUHBI. 1 0,1 0 0,2
2 0 0,3 0
4 0,1 0,3 0

fr (X, Y)= X,y €R.

A
7L+ X)L+ y?)
Haiiru Benuanny A n Gpynkuuo pacupenenerus Fyy, (X, Y).

0) Haiftu miioTHOCTE pacnpenesneHus IByMEpPHOH CIy4ailHON BEJIMUMHBI, €CIIM U3BECTHA (PyHKIHS
pacIpeneneHus:

1+e 2 e _e¥ x>0,y>0;

Fv (X, y)= .
0; uHaue.

3ansarue 6
Iean: 1aTh 3HAHUS MTOIOKEHNI M3yIaeMOT0 Kypca U MPUBHUTH HaBBIKHM ITPUMEHEHNS MaTeMaTHIEC-

KHX MCTOJOB pCIICHUSA 3a1aY, B TOM YUCJIC, B C(bepe HpO(i)eCCI/IOHaHBHOﬁ JACATCIIBHOCTU.

1. [ToBTOpEeHKE onpeneaeHU OCHOBHBIX IMOHSITHI TeMbI B (hOpMe KOHTPOJIBHOI'O OIIPOca M IIPOBEPKa
CaMOCTOSITETTFHON pabOTHI MO BBHITIOTHEHHUIO TOMAIITHETO 3aIaHusl.

2. B uactutyre obyqaercs 730 cTyneHTOB. BepoSTHOCTE TOTO, YTO JIEHb POXKACHHS CTYACHTA
MIPUXOIUTCS Ha ONPEACICHHBIN IeHb rojia, paBHa 1/365. Halitu HanboJjiee BEpOSITHOE YK CIIO
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CTY/ICHTOB, POJUBINUXCS | STHBapsl, OIICHUTH BEPOSITHOCTh TAKOTO COOBITHSL.

*
3. B rpymme oOyuaercst 36 cTyAeHTOB. BeposiTHOCTE TOTO, 4TO JICHb POXKIACHUS CTYJCHTA
TIPUXOIUTCS Ha OTNIPEAeIICHHBIN IeHb Toaa, paBHa 1/365. OeHUTh BEpOSATHOCTH TOTO, UTO, TI0
KpaifHel Mepe, 2 CTyleHTa UIMEIOT OJJMHAKOBBIN JJEHb POXKICHUSI.
4. dupma packiapIBacT peKIaMHBIC JTUCTKU IO MOYTOBBIM SIUKaM. [IpexHuil onbIT paboThl
nmokasbIBaeT, uTo Ha 500 pekIaMHBIX JTUCTKOB MPUXOIUTCS OJMH 3aKka3. OLeHUTh BEpPOATHOCTH TOTO,
YTO MPH Pa3MELICHUH 25 ThICSY JUCTKOB YUCIIO 3aKa30B OyJeT paBHO 48.

Ha oom

O1neHuTh BEPOSATHOCTD TOTO, YTO MPH PA3MELIEHUH 25 THICSY JIUCTKOB YUCIIO 3aKa30B OyJeT
HaXOoAMThCA B Ipezenax oT 45 go 55.

5. Pemuth 3amaun [J12, c. 85, 172 — 174]: 2.23,4.14;4.19 na oom 2.28,4.18;4.21; 4.28

Tema 15. OcHOBBI MATEMATHY€ECKOI CTATHCTHKH

3ansarue 1
Ienb: nate 3HAHMS MOJIOKEHUN U3y4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMs MaTeMaTuyec-

KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe NpoPheCCHOHAILHON NS TeILHOCTH.

1. [ToBTOpEeHUE ONpenecHU OCHOBHBIX MMOHATHIA TeMbI B (hOpME KOHTPOJIIBHOTO OITPOCa U IMMPOBEpKa
CaMOCTOSITETTFHON pabOTHI MO BBHITIOTHEHHUIO TOMAIITHETO 3aIaHUsI.

2. [IpencraBuTh TaHHYIO BEIOOPKY B BUJE CTATHCTUYECKOTO psina. [loCTpOUTH MOTUTOH YacTOT
(gacrocreit).

17 [ 32 [ 25 |29 [ 22 |19 [11 |25 [32 [21 [ 18 [17 |26 [ 25 | 32 [ 19 |

Ha OOM

5[8]7]|5f9fafafe6|3[]5[6]8[a4]5]7[8]5]

3. Ilo naHHO# BBHIOOpPKE OCTPOUTH IpadMK SMIUPUIECKON (HYHKIUH pacpeeieHusl.

1 | 3| 817|614 6] 9| 5]9]12]17] 6] 7] 8] 6]

Ha 00Mm

8 | 6 ]19] 8 15| 5 | 10[13[19] 4[18]14]16] 7 | 19] 8 |

4, HOCTpOI/ITB TUCTOrpaMMBbl 4aCTOT U OTHOCUTECIIBHBIX YaCTOT paClpCaCIICHHUA:

HUnTtepBan 2-5 5-8 8-11 11-14
Yacrorta 9 10 25 6

5. Haiiti BEIOOpOYHOE cpe/iHee H BHIOOPOUYHYIO AMCIIEPCHIO (CMEIIEHHYIO U "HCIIPaBIICHHYO")
BapHAIIMOHHOIO PsiJia, COCTABJICHHOIO 10 JaHHBIM BapHAHTOB 3ajauu 2.

3ansTre 2 (B KOMIIBIOTEPHOM KJlacce)
Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U MPUBUTH HABBIKU NMPUMEHEHUS MaTeMaTH4iec-
KHMX METOJIOB PEIICHHS 3a/1a4, B TOM YUCIIe, B chepe NpodheCCHOHAIBHOM IS TeIbHOCTH.

1. [ToBTOpEeHNUE OMpeeNieHnt OCHOBHBIX IMOHATHI TeMbl B (hopMe KOHTPOJIBHOTO OIPOCca U MPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHIMOJIHEHUIO TOMAIIIHETO 3aJaHHA.
2. Jlns 3a1aHHO BEIOOpKH

|38 ]17]6[14] 6|95 ]9 ]12]17] 6] 7]8]6]
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Ha 0oM

| 6 [17] 8|15 5 ]10]13[17[ 4 ]14]14]16] 7 [17] 8 |

C UCIIOJIb30BaHKEM MacTepa (QyHKLUI U MaKeTa aHajau3a MOCTPOUTh BAPUALIMOHHBIN U CTaTUCTHUYEC-
KUH P, CTaTHCTHYECKYIO TaOJHIly; IMOJUIOH YacTOT, KyMYJATY M SMIHMPHUYECKYIO (YHKIHUIO
pacmpeeneHus; HalTH cpenHio apudMeTndeckyto; Meanany Me; Moy Mo; aucnepcuio; cpeaHee
KBaJpaTHUECKOE OTKIOHEHUE; KOAPQHUINEHT Bapuauu; Ko3(pUIMEHT aCHMMETPUH U IKCIIECC.

3. Pemmutsh ¢ micrionp30BaHneM MacTepa GYHKITHI 1 TTakeTa aHanm3a 3aaady 8.11 [JI2, ¢.285];
Ha dom pemnTh 3aaauay 8.12 [J12, c.285].
O0pa3oBaTeJIbHbIE TEXHOJIOTHH: IPUMCHCHHE BEIYUCITUTEIHHON TEXHUKU C COOTBETCTBYIOLTUM

mporpaMMHbBIM obecrieueHueM U MYHLTHMGﬂHﬁHOﬁ arnmnaparyphnl.

3ansarue 3
Ienb: nate 3HAHMS MOJNOKEHUN U3Yy4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMsI MaTeMaTuyec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe MPpoPheCCHOHAIBHOM IS TeILHOCTH.

1. [loBTOpEeHME onpeeNeHrI OCHOBHBIX MOHITHN TEMBI B (hOpMe KOHTPOIBHOTO OIpoca U MPOBEpKa
CaMOCTOSITEIbHOM PabOTHI IO BHIOIHEHUIO TOMAIITHETO 3aJaHHS.
2. B ropone pabortaer N = 30000 genosek. [Ipu BeiGopouroM ompoce N = 600 paboTraromux
okasasiock, uto K =200 13 HUX UMEIOT BEICIIEee oOpa3oBanue. HaliTu:

a) BEPOSITHOCTh TOTO, YTO JIOJISI JIFO/ICH ¢ BBICHIMM O0Opa30BaHUIO Cpellu BceX padoTaromuX ropoaa
OTAMYaeTcs OT BbIOOpOUHOIl He Oonee yem Ha 10%;

0) TpaHUIIBI JOBEPUTEIHHOTO HHTEPBAJIA JIJIS YMCIIa PabOTAIONIUX C BRICIINM 00Opa3oBaHueM (s
JIOBEpUTENIbHBIX BeposiTHOCTEH, paBHbIX 0,95 1 0,99).

Ha 0oom pemuth 3amady npu N = 40000, n = 1000, k = 400.

3. Pemmuts 3amaunm [J12, ¢.327 — 329]:
9.19; 9.23;9.26 ma dom 9.20; 9.25.

3ansTue 4 (B KOMIIBIOTEPHOM KJjlacce)
Henn: 1aTh 3HAHUS TTOJIOKESHUH M3y4aeMOro Kypca ¥ IPUBHTH HaBBIKH NPUMEHEHHs MaTeMaTniec-
KUX METOJIOB PELICHUs 33/1a4, B TOM YHCIIe, B cepe NpodhecCHOHATBHON e TeNFHOCTH.

1. [ToBTOpEeHME ONpeEACICHHI OCHOBHBIX MOHATHUH TEMbI B (DOpME KOHTPOJILHOTO OIpOca U MPOBEpKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHHIO IOMAIITHETO 33 aHus.

2. PemuThb ¢ MCnonbp30BaHuEM MacTepa GYHKUUH U HAJCTPOHKH «IIaKeT aHaJIu3a JaHHBIX) 3a/1a4H
19.19; 9.20; 9,21 [J12, ¢.340 - 341].

Ha 0om pewnTh 3anaun 9,22, 9.24 [J12, ¢.341].

Oﬁpa30BaTeJIbH]>Ie TEXHOJIOTUM: [IPUMCHCHUEC BBIYMCIIUTCIBHON TEXHUKH C COOTBCTCTBYIOIIIUM

MPOrpaMMHBIM 00eCTIeUeHHEM U MYJTbTUMEINHHON anmapaTypsl.

Tema 16. IlpoBepka cTaTHCTHYECKUX FUNOTE3

3anstre 1 (B KOMIIBIOTEPHOM KJilacce)
Hean: naTh 3HaHHS MMOJIOKEHUN M3Y4aeMOT0 Kypca U NMPUBHUTH HABBIKA IPUMECHEHHS MaTeMaTHiec-
KHAX METOJIOB PEIlleHUS 3a71a4, B TOM YHUCIie, B cepe MpodecCHOHATEHON IS TSITLHOCTH.

30



1. IToBTOpEHME OMpeeIeHNII OCHOBHBIX MOHSATHI TEMBI B JOpPME KOHTPOIBHOTO ONPOCa U MPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.

2. PemuTs ¢ ucnoiib30BaHueEM MacTepa (I)YHKL[I/II\/’I nu HaI[CTpOI‘/'IKI/I «IMaKET aHaJIn3a JaHHbLIX» 3a1a4u
10.2; 10.16 [J12, c. 358, 387].

na oom 10.15 [J12, c. 387].

06p33OBaTeJ1le>Ie TEXHOJIOIHU: IIPUMCHECHHUE BBIYMCIUTEIBHON TEXHUKH C COOTBETCTBYIOIIIUM

MIPOrpaMMHBIM OOeCTiedeHHeM U MYJTbTUMEINHHON anmapaTyphl.

3ansaTue 2 (B KOMIOBIOTEPHOM KJjlacce)
Henn: naTh 3HAHMS MOJIOKEHUH H3y9aeMOro Kypca v IIPUBUTH HABBIKM IPUMEHEHUS] MaTeMaTHIec-
KHX METOJIOB PELIeHUs 33/1a4, B TOM YHCIIe, B cepe NpodhecCHOHATBHON e TEeIFHOCTH.

1. [ToBTOpEeHME ONpenecHU OCHOBHBIX MOHATHIA TEMBbI B (hoOpMe KOHTPOJIBHOT'O OIIPOCa U MPOBEpKa

CaMOCTOSITEIBLHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.

2. Pemuth ¢ ucmonp3oBanreM Mactepa (PyHKINN 1 HAACTPOUKH «ITaKeT aHAIH3a JaHHBIX) 3a1a4y:
Ha nByx 3aBogax mo ounctke TorumBa (B Mannane u Texace) mpoBeneHo no 12 mpoBepox

HAJINYUs IpUMecel (MI/T) B BBIITYCKAeMOH MPOAYKIIUH.

| Mnpmana | 979 | 985| 955 | 924 | 890| 756| 790 | 850 | 930 | 777 | 790 | 930 |

Texac | 884 | 723| 913| 965| 875 | 930 | 886 | 751 | 785| 810 845 950 |

[Tonarasi, 4To KOJMYECTBO MpUMecei (Bec) MOMYMHSCTCS HOPMAaJIbHOMY 3aKOHY, Ha YPOBHE
3HauUMOCT o0 = (.05 BBIACHHUTH, MOXKHO JU CUHTATh, YTO KA4eCTBO OYHCTKHM TOIUIMBA HA 3THX
3aBojax oAanHakoBo. Ha ypoBHe 3HaunMoctu o = 0.05 BBIAICHUTH BIMSIHUE MECTOIOJIOKEHUS 3aBOJA
Ha Cpe/IHee 3HAUYCHUE Beca IIPUMeceil.

Ha 0om

Penmmth ¢ ucnons3oBannemM Mactepa (yHKIUH U HAJICTPOUKHU «IAKEeT aHAIN3a JJAHHBIX) 3a/1a4y:

B nByx Tpynmax, pazamyaromuxcsi 0a3oBbIM 00pa3oBaHHEM, MPOBOJIWIOCH TECTHPOBAaHHUE, B
pesyjibpTaTe KOTOPOro ObUIa IONydeHAa HEKOTOpass HMHTErpajibHas XapaKTepUCTUKA KaxJIO0ro
UCTBITYeMOro, usmepsiemas B Oayuax. Ha yposnae 3HauumocTtu 0,05 BBIACHUTH BiusiHHE 0a30BOTO
00pa3oBaHMs Ha U3MEPAEMYIO XapaKTEPUCTHUKY (IpUMEHUTh Kpurepun Puiepa u CThIOACHTA).

Bbi0opounoe Bri0opounas
BazoBoe YuciaeHHOCTH
cpeaHee AUcTepcHs
o0pa3oBanme rpynnsl
XaPAKTEPUCTUKH | XapaKTePUCTHKHU
T'YMaHHTapHOE 10 85 100
TEXHHYECKOE 16 78 74

Oﬁpa30BaTeﬂbHLIe TEXHOJIOTHU: [IPUMCHCHUE BBIYHCIIMTEIIFHON TEXHUKH C COOTBECTCTBYIOIINM

MPOrpaMMHBIM 00€CTIeUeHHEeM U MYJTbTUMEINHHON anmapaTypsl.

Tema 17. DsieMeHThI AMCTIEPCMOHHOT0, PETPECCHOHHOTO U KOPPEJISIIUOHHOI0 aHATU3a

3ansrue 1 (B KOMIIBIOTEPHOM KJIacce)
Heﬂb: JaThb 3HAHUA MOJI0XKEHUN n3ydya€Moro Kypca u nNpuBUTbh HaBBIKU IIPUMEHCHUA MaTEMaTHICC-

KHX MCTOJOB PCIICHUSA 3aaa4, B TOM YUCJIC, B cq)epe HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH.

1. HOBTOpeHI/Ie onpe):[eneHHﬁ OCHOBHEIX IIOHSITHUH TEMEI B (bopMe KOHTPOJILHOI'O OIIpOCa U MPOBCPKaA
CaMOCTOSATEIILHOU pa60TBI I10 BBIIIOJTHCHHUIO JOMAIITHETO 3a1aHusI.

2. Pemmthb ¢ uicmionb3oBaHueM MacTepa QYHKIUI 1 HAJACTPOUKH «ITaKeT aHAJIM3a JaHHBIX)» 3a1a4u:
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a) IIpu ypoBHe 3Haummoct @ = 0,05 METOAOM AWCIEPCHOHHOTO aHAIHM3a MPOBEPHUTH HYJIEBYIO
TUIOTE3y O BIHMSHUM (DaKkTOpa HAa KAueCTBO OOBEKTa HAa OCHOBAHUM ISATH WU3MEPCHHU IS TPeX
ypoBHe#t pakTopa @1, ®2, D3:

Howmep usmepenust

1 2 3 4 5
?1 18 28 12 14 32
D2 24 36 28 40 16
D3 36 12 22 45 40

0) B Teuenne mecTy €T UCCIEIOBAINCH TISTh PA3IMYHBIX TEXHOJIOTHIA BBIPAIIMBAHUS PHCA.
JlaHHBIC SKCIIEPUMEHTA TIPEACTABICHBI B TA0JIHIIE:

Ne HaOMFOHEHMS Texuomnorus (paxrop A)
(I‘OZ[) A A, Az A4 A5
1 1,2 0,6 0,9 1,7 1,0
2 1,1 1,1 0,6 1,4 1,4
3 1,0 0,8 0,8 1,3 1,1
4 1,3 0,7 1,0 1,5 0,9
5 1,1 0,7 1,0 1,2 1,2
6 0,8 0,9 1,1 1,3 1,5
Hroro 6,5 4.8 54 8,4 7,1

[IpoBepuTh BIUSHUE pa3IUYHBIX TEXHOJIOIMHA Ha YpOoKalHOCTh Ha ypoBHE 3HaunuMocTH 0,05.

Ha 0om
Pemuth ¢ ucnonb3oBanueM Mactepa QYHKIUN M HAACTPOUKH «ITaKeT aHAJIM3a JAaHHBIX)» 3a/1a4y:

B Ttabnuiie mpuBelneHBI NaHHBIE OO0 OTKJIOHEHHSAX OT HOMHHAIBHOTO Beca IUIUTOK INOKOJIAZA,
BBINYIICHHBIX HA YETHIPEX Pa3NUuHbIX JuHUAX. Ha ypoBHe 3Haunmoctu 0,05 ycTaHOBUTH 3aBUCUMOCTD
Ka4yeCTBa MPOAYKTA OT JINHUM BBIITYCKA.

Ne ucnpITanus
JIunusa
1 2 3 4 5 6 7 8 9 10
1 0,6 0,2 0,4 0,5 0,8 0,2 0,1 0,6 0,8 0,8
2 0,2 0,2 0,4 0,3 0,3 0,6 0,8 0,2 0,5 0,5
3 0,8 0,6 0,2 0,4 0,9 1,1 0,8 0,2 0,4 0,8
4 0,7 0,7 0,3 0,3 0,2 0,8 0,6 0,4 0,2 0,6

Oo0pa3oBaTenbHbIe TEXHOJOTHH: TTPUMEHEHUE BBIYUCIUTEIFHON TEXHUKH C COOTBETCTBYIOIIUM

MPOrpaMMHBIM 00eCTIeUeHHEeM U MYJTbTUMEINHHON anmapaTyphl.

3ansTre 2 (B KOMIIBIOTEPHOM KJIacce)
Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U NMPUBUTH HABBIKU MMPUMEHEHUS MaTeMaTH4iec-
KHMX METOJIOB PEIICHHS 33/1a4, B TOM YHUCIIe, B chepe NpodhecCHOHAIBHOM NS TeIbHOCTH.

1. [ToBTOpEeHME ONpEACICHHI OCHOBHBIX MOHATUH TEMbI B (DOpME KOHTPOJILHOTO OIIpoca U MPOBEpKa
CaMOCTOSTENTLHON Pa0OTHI ITO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Pemuth ¢ ucnonp3oBaHreM Mactepa QyHKIUI, MacTepa JuarpaMM U HaJCTPOUKH «ITaKeT aHAIH3a
JAHHBIX» 3a0a4H:

ITo na”HHBIM TaOJIULBI

Ne rpynmnsi Pacxoxanl Ha muTtanue (p) JymeBoii 1oxox (x)
1 431 626
2 614 1575
3 790 2235
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4 898 2657
5 1111 3699
6 1303 4794
7 1486 5924
8 1643 7279
9 1912 9348
10 2409 18805

MOCTPOUThH YpaBHEHHUE JIMHEWHOM mapHOi perpeccun Yy = Dy + b1X pacxojoB Ha nmutaHue (y) OT

BEJIMYMHBI YIIEBOTO 0X0a CEMbH (X).

Ha yposae 3naunmocTn o = 0,05 oleHUTH MOZIEIb M TapaMeTphl yPaBHEHHSI PETPECCHH.

Ha 0OM

NmeroTcs creayroniye naHHbie 00 ypoBHe MexaHu3aimu pabot X (%) u mponu3BOAUTEILHOCTH

tpyna Y (1/9) aast 14 OHOTHITHBIX TPEIITPHUSITHIA:

Xi

32

30

36

40

41

47

56

54

60

55

61

67

69

76

Yi

20

24

28

30

31

33

34

37

38

40

41

43

45

48

ITocTpouts ypaBuenue perpeccun Y no X; HaWTH KO3 PULUEHT AeTEPMUHALIMH U MOSICHUTH €TI0

CMBICJI; IPOBEPUTH 3HAYUMOCTh ypaBHEHUS perpeccuu Ha 5% ypoBHe 1o F-kputeputo.

06p330BaTeJIbH]>Ie TEXHOJIOTMM: [IPUMCHECHUC BBIYMCIUTEIBHON TEXHUKH C COOTBETCTBYIOIIIUM

MIPOrpaMMHBIM OOeCIIeueHHEM U MYJIbTUMEINHHON arnapaTypsl.
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Pa3ngen 4. Dxonomuko-mamemamuyeckue memoobl

Tema 18. MaTemaTn4yeckoe NnporpaMMHpoOBaHHe

3ansarue 1

IIe.m;: JIaTh 3HAHUS TOJIOKCHUH HN3y4acMOTro KypcCa U IIPUBUTH HABBIKU IIPUMCHEHHA MaTEMAaTHICC-

KHX METOJ/IOB PEIIeHHS 3a/]aq, B TOM 9HCIe, B chepe IpodecCHOHAIEHON JesTeTFHOCTH.

1. HOBTOpeHI/IC OHpeHCJ’ICHI/Iﬁ OCHOBHBIX IIOHSTHI TEMEI B q)OpMC KOHTPOJIBHOI'O OIIPpOCa U MPOBCpPKa

CaMOCTOSTCIBLHOM pa60TI)I 110 BBIITIOJITHCHHUIO JOMAIIHETO 3aJaHus.

2. Pemute 3amaun THHEHHOTO MTPOTPaMMHUPOBAHUS TPAPUIECKUM METOIOM:

HCYCTHBIC HOMEpPA — B aYAUTOPUU Ha 0OM dYCTHEIE.

1) F =150x;+ 600x> = max

Ipu ocparuseniax.
2%+ 10x,= 100,
4X;+ 5X, =< 80,
Xj=0 X;=0

NF=2x;-X>— min
Xj+x=24,

=X+ 2X;=2,
Xr+2X2=10,

X;20. X520

5)F=4x;-2X; = max
Ilpu ocpanusenuax:
X;-2Y,=0,
X;+2Xx;22,

2X;+X;= 10,

X;z0 X220

7) F=x1+ X3+ 3x3+ 4x4 > min

lpu oz2paHuYyeHusx:
5x1=6xX2+ X3 = 2x,4=2,

11x1 = 14x,+ 2x3 = 5x4= 2,
x120,x20,x320, x4 20.

3ansarue 2

N F=2x;-6X; = max
Ipu ecpanisenuax:
Xj+Xz22,

=X+ 2%, 4,

X +27,<8,

Y20, Y720

4) F=20x;+ 30X, = max
IIpu ocpanuserniax:

10X; + 30X < 180.

20X+ 10X = 160,

X720 X520

6) F'=3x;+2X, = max
ITpu ozpanusienuax.

X;+=X,=13.
X-X>2=6,
S3X X209,

X;20, X>=0

8) F=Xx1+2X, + X3—X4— 6 > min
lpu ozpaHuYeHuAX:
-X1+5X2+ X3+ x4 + X5=10,
2X1=X2+X3—3X2=6,

10 X, + X3 + 2x4 + 3x5= 25,
xX120,%x20,x320,x4 20, x5 20.

I.le.m;: JaTb 3HaAHUA IIOJIOXKEHMI HU3y4acMOro Kypca U NIpuBUTb HABBIKU IPUMCHCHUA MATCMATHUYICC-

KHMX METOJIOB PEIICHHMS 3a/1a4, B TOM YHCJIe, B chepe npodheCCHOHAIBHOM AesTeIbHOCTH.

1. [loBTOpEeHHe onpenenaeHnii OCHOBHBIX MOHATHI TEMBI B (JopMe KOHTPOIBHOTO OIpoca U MPOBepKa

CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.
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2. PemmTp 3a1a4un AMHAMUYECKOTO MPOTPaMMHUPOBAHMS O KpaT4HalIleM IyTH MPSIMBIM U 00paTHBIM
npoxogoM. CymMMa Beca Iyr MUHUMAaJbHa.

a)

0)

3. Pemnth 3a1auu TMHAMHYECKOTO TMTPOTPAMMHUPOBAHUS O KpaT4anIlieM My TH JTFOOBIM CITOCOOOM.
Cymma Beca Ayr MUHUMAJIBHA.
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(2]9|1]7]19]9f12]9]11]18]10]7]4]9]11][6]2]4]
Ha oom

2|41 ]10|16|8|14]20]12]12|11] 8|7 |6 |16]9 |3 ] 4|

4*. PemmnTh 33729y JUHAMHYECKOTO MTPOTPAMMHUPOBAHUS O KpaTyaiiieM Iy TH JI00BIM CIIOCO00M.
Ha cetn 3amaun 2B) JOMTOTHUTENHFHO BBEIEHA JTyTa!

a : a
CYMMa BE€Ca AyI MUHUMaAJIbHA.

3ansarue 3
Iesib: 1aTh 3HAHUS MOJIOKCHUN U3yIaeMOr0 Kypca U MPHUBUTH HABBIKK MPUMEHEHUS MaTeMaTHIec-
KHAX METOJIOB PEIICHUs 3a/1a4, B TOM YHCIe, B chepe mpodhecCHoHaTbHOM AeATETbHOCTH.

1. IloBTOpEeHre onpeaeaeHNil OCHOBHBIX HOHSITHI TeMBI B JOpME KOHTPOJIBLHOIO OIpoca U IIPOBEpKa
CaMOCTOSITETIbHOM PabOoThI IO BHITIOTHEHUIO IOMAIIIHETO 3a/IaHHS.

2. Pemmth 3aauu TPaHCIOPTHOTO THIIA METOJJAMU CEBEPO-3aIIaTHOTO YIila, MUHUMAJILHOTO 3JICMEHTA,
dorens:

HEYeTHbIe HOMEpa — B ayJJUTOPUN HA 00OM YETHBIE.
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3ansarue 4
Hean: 1aTh 3HAHUS MMOJIOKESHUN H3y4a€MOT0O Kypca U MPUBUTH HABBIKK TPUMEHEHUS] MaTeMaTHIeC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe MPpOoPeCCHOHAIBHOMN NeTeILHOCTH.

1. IloBTOpeHue onpeaeaeHNui OCHOBHBIX IOHATHI TeMBI B JOPME KOHTPOJIBLHOTO ONpOca U MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOIHEHHUIO TOMAIIIHETO 3a1aHHs.
2. Haiitn onTrManbpHOE pellieHne 3aa4q 3aHATHS 3 METOJOM MTOTEHITHAIIOB:

HEYeTHbIe HOMEpa — B ayJJUTOPUN HA 00OM YETHBIE.

Tema 19. D1eMeHTHI TEOPHH MACCOBOT0 00CTYKMBAHUS
3ansarue 1
Ienb: nate 3HAHMS MOJOXKEHUN U3y4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMsI MaTeMaTuyec-

KHX METOZOB PEIlEHHs 3aa4, B TOM YHCIe, B cepe mpodecCuOHANBHON AEATEIbHOCTH.

1. [loBTOpEeHME OnpeeNeHrT OCHOBHBIX MOHITHN TEMBI B (hOpMe KOHTPOIBHOTO OIpOoca U MpoBepKa
CaMOCTOSITeIILHON Pa0OThI MO BBHITIOJHEHHIO JOMAITHETO 3aIaHusl.
2. Pemuts 3amauy:

Coyuaiineiii mpouecc omnpexensiercs (opmymnoit: X (t)=Xe ' (t>0), rae X — cuyuaitnas
BEeNIMYMHA, pACIpPEICICHHAas II0 HOPMAalbHOMY 3aKOHY C TlapaMeTpamMu a u 6 2, Haiitu
MaTeMaTUIECKOEe OXKHJIaHUE, TUCIIEPCHUI0, KOPPEISIUOHHYI0 U HOPMUPOBAHHYIO KOPPEISAITMOHHYIO
(YHKIMIO cITydaifHOTO TIporiecca.

3. Pemnth 3amaun:

B momenThI Bpemenu i, 1;, t3 mpousBoautcs ocmotp O9BM. Bo3mosknbie coctosiHus OBM:

S| — MOJTHOCTBIO UCIIPABHA; S; — UMEET HE3HAYUTEIIbHbIC HEUCTIPABHOCTH; S3 — UMEET CYITIECTBEHHBIC
HEWCIPABHOCTH U MOXKET peliaTh OrPaHIYeHHBIN KPYT 33/1a4; S — MOTHOCTHEO BBIIILIA U3 CTPOSL.

Marpuua nepexosna UMeeT BUL;

03 04 01 0,2
0 02 05 03
0 0 04 06]
0 0 0 1

B nauvanpHBII MOMEHT cucTema ucnpaBHa. OnpenenuTb BEpOSTHOCTH cocTosHui DBM mocie

TpeX MPOBEPOK.
Ha 0om

COBOKYIMHOCTb CEMEW HEKOTOPOI'0 PErHOHa MOXKHO Pa3liesIuTh Ha TPU IPYIIBI: CEMbU, HE HMEIO-
mye aBTOMOOWIII W HEe COOMparolluecss €ro IMOKyNaTh, CEMbH, HE HMMEIOIIME aBTOMOOWIIS, HO
HaMepEBaIOIINeCcs €ro MPHUOOPECTH; CEMbH, IMCIOIIIEC aBTOMOOMIIb.

[IpoBeneHHoe cTaTucTHYECKOE OOCIEOBaHUE MOKAa3alo, YTO MaTpulia Iepexoia 3a UHTEpBal B
OJIUH T'OJl UMEET BUJI:
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08 01 0.1
P=0 07 03
0 0 1

B matpunie P; 35eMEHT p3; O3HAYaeT BEPOSTHOCTH TOIO, YTO CEMbS, UIMEIOIIasi aBTOMOOMIIb, TAKIKE
Oyzer ero WMeThb, a, HAMpUMep, JJIEMEHT pP,3 — BEPOSITHOCTH TOTO, YTO CEMbs, HE WMEOINas
aBTOMOOMJIS, HO PEIIHBIIAs €T0 IPHOOPECTH, OCYIIIECTBUT CBOE HAMEPEHHE B CIIEIYIOIIEM TOY, U T.1.

HalitTu BeposSTHOCTH TOrO, YTO CEMbs, HE HMECIOIAs aBTOMOOWIS M HE coOuparomasics ero
npuoOpecTH, OyIeT HAXOAUTHCS B TAKOH JKE CUTYAIMU Yepe3 TPH roja
4. Pemruts 3amaun:

IMocTpoutk rpad COCTOSHUN CIEMYIONIEro CIYyYallHOTO MpOoIecca: CUCTEMa S COCTOUT U3 JIBYX
ABTOMATOB T10 MPOAaXXKe ra3uPOBAHHON BOJABI, KaXIBIH U3 KOTOPHIX B CIyYailHbI MOMEHT BPEMEHHU

MOJKET OBITEH JTHOO0 3aHATHIM, JTHOO CBOOOIHEIM.
Ha 0om

[Moctpouts Tpad COCTOSHHN CUCTEMBI S, MPEACTABIAIONICH COO0M 3IEKTPUUECKYIO JaMIIOUKY,
KOTOpasi B CIIyYailHbIii MOMEHT BPEMEHH MOXET OBITH JHOO BKIIOYEHA, JMOO BBHIKIIOYECHA, JINOO
BBIBEJICHA U3 CTPOSI.

3ansarue 2
Hean: 1aTh 3HAHUS MOJIOKESHUN H3Y4aEMOT0O Kypca U MPUBHUTL HABBIKK MPUMEHEHUST MaTeMaTHIeC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPheCCHOHAIBHOMN NeITeILHOCTH.

1. [ToBTOpEHUE OIpEIeIICHN OCHOBHBIX ITOHITHH TEMbI B (JOPME KOHTPOJIIBHOT'O OIIpOca U MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIIOJIHEHUIO IOMAIIIHETO 3a1aHHsL.
2. PemuTs 3amaun:

Ha aBromaTiueckyto TeeOHHYIO CTAaHIIHIO TIOCTYNAET MPOCTEHINNIA (CTal[HOHAPHBIH
MyaCCOHOBCKMIA) TTOTOK BHI30BOB C MHTEHCUBHOCTHIO 4 = 1,2 BBI30BOB B MUHYTY. Haiitu
BEPOSITHOCTB TOTO, YTO 32 ABE MUHYTHI: a) HE IPUIET HU OAHOTO BbI30Ba; 0) MPHUIET POBHO OJUH
BBI30B; B) IPUIET XOTsI OBl OAMH BBI3OB.

Ha 00Mm

CpenHee 4nCIIO 3aKa30B Ha TAKCH, OCTYIAIOLINX HA AUCTIETYEPCKUH IIYHKT TaKCONApKa B OJHY
MHUHYTY, paBHO 3. HaiiTu BeposaTHOCTB TOTO, UTO 32 IB€ MHUHYTHI IOCTYIHT: a) 4 BbI30Ba; 0) X0Ts OBl
OZIVH; B) HHA 0/1HOTO BBI30Ba. (I10TOK 3aBOK MpOCTENIIIHIA — CTAIlMOHAPHBIIN ITyaCCOHOBCKH).

3. Pemuts 3amauy:

Haiitu npenenbHbie BEPOSITHOCTH IS CHCTEM S, Tpad) KOTOPBIX M300pa)KeH Ha PUCYHKE: a) — B

ayJIuTopuH, 0) — Ha oom.

3 3 2 3
S, S, S S, S,
1 ’ 5 4
S3
a) 0)
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4. Haift cTaninoHapHBIEC BEPOSATHOCTH I MapKOBCKOTO TIpoIiecca, 3aaHHoro rpad)oM Imepexo10B

COCTOSIHUM M 3HAYCHUSMH HHTCHCUBHOCTEH nepexoaa:

Ll A My | Hy | Hs

3anarue 3
Hean: 1aTh 3HAHHS MOJIOKEHUN M3Y4aeMOT0 Kypca U MPHUBHUTH HABBIKM TPUMECHEHHS MaTeMaTniec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe NpoPheCCHOHAILHON NS TeILHOCTH.

1. IToBTOpEHME ONpE/CIICHNI OCHOBHBIX MOHATHI TeMbI B (JOpPME KOHTPOJIILHOTO OIPOCca U IMPOBEpKa
CaMOCTOSITETTLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. PemuTe 3amaun:

a) Mmeetcst cTaHIuUs CBSI3U ¢ TpeMs KaHanamu (N = 3), HHTEHCUBHOCTh MOTOKA 3asfBOK A = 1,5
3asIBKM B MUHYTY; CPEHEE BPeMsi 06CITy KHBAHHUS OJHOM 3asBKH t,; = 2 MHH., BCE IOTOKH COOBITHIL

— npocreiime. Halitn ¢uHanbHbIE BEpOSTHOCTH COCTOSIHUH M XapaKTEPUCTHKH 3(()EKTUBHOCTH
CMO.

Ha oom

0) Ha aBTOMOOMIIbHYFO MOWKY, COCTOSIIYIO U3 3 OOKCOB, MPUOBIBAET B CpeHEM 4 aBTOMOOHIIS B
qac, Al 00CIy)KMBaHUSI KaXKI0T0 U3 KOTOPBIX 3aTpaduBaeT B cpeaueM 0,5 yaca. BBuay akTuBHOU
KOHKYPEHIIMM B 3TOi cdepe Ou3Heca NPUOBIBIIMI aBTOMOOWIb JIOJDKEH OOCITYKHBATHCS
HeMeJJIEHHO Tociie MPUOBITUS. OTICHUTh 3P GEKTUBHOCTh PA0OTHI MPEIPUSTHS.

3. Pemmnts 3agaun:

a) Bo3mymHas pasBenka BCKphIBaeT B cpenHeM 4 00BEKTa MPOTUBHUKA B Yac, JUIS MOPAKCHUS
KOTOPBIX BBIJEINSETCS 3 NEKYpPHBIX OTHEBBIX cpeicTBa. OrHEBOE CPEJCTBO HA MOpaKeHHEe 00beKTa
3arpaunBaeT B cpenHeM 0,5 daca. BBumy ObICTpOro m3MeHEHHS OOCTAaHOBKHM BCKPBITBIA OOBEKT
JIOJKEH 00CTPENMBATHCS HEMEJICHHO Tocie ero oOHapykeHus. OneHnTs 3QpPeKTHBHOCTh OTHEBBIX
CPEACTB, BBIACICHHBIX JUIS YHHYTOXXEHHS OOBEKTOB NPOTUBHHMKA, KOTOPHIE BCKPBIBAIOTCS
BO3J1yILIHOM Pa3BEAKOM.

0) OnpenenuTh, CKONBKUMH JMHUAME TeIe(POHHON CBA3M HEOOXOINMO COEIWHHTH JBa IyHKTA
ynpasieHHs A5 odecrieueHus Hale)kHocTH TenedoHHoro oomena He xyxe 0,8 (0Tka3 B coeAnHEHUN
[0 IPUYMHE 3aHATOCTH KaHAJIOB B CPEAHEM 3a €MHUIY BPEMEHH JOJDKHBI odydaTh He Oonee 20%
abonenTtoB). [lo ombITy 3a OIHY MHHYTY IOCTyHaeT B cpemHeM 1,5 3asBKM Ha TIEPETOBOPEHI, a
CpeaHss IPOJIODKUTEILHOCTD Pa3rOBOPOB COCTaBIAET 2 MUHYTHI.
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Ha 0om

B) Paccumraiite moTpeOHOEe 4UHCIO KaHANOB A oOecredeHus TeneOHHON CBSI3M Ha
HaIPaBJICHUM CBS3H C BXOJAIIMM TMOTOKOM A = 20 3asgBOK B yac. BeposTHOCTh 00CITy:KHWBaHUS
3asIBOK JI0JDKHA ObITh He MeHee 0,9. CpeqHee BpeMsi 00CITy)KUBaHUS OJTHOTO Pa3roBopa - 6 MuH.

3ansarue 4
Henb: nath 3HaHUS MOJIOKCHUH M3Y4aeMOT'0 Kypca U MPUBUTH HABBIKU NMPUMEHCHUS MaTeMaTH4eC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NPpoPeCCHOHAIBLHON JeSTeILHOCTH.

1. IloBTOpEeHNE OMpeaeIeHN OCHOBHBIX MTOHATHI TEMBI B (hOpMe KOHTPOJIBLHOTO OTpoca U IMPoBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIIIOJIHEHHUIO TOMAIIIHET0 3a1aHHs.
2. Pemuts 3agaun:

a) B npenBoibopHOM mmTabe HEKoOH mapTHM Ui mpueMa W 00paOOTKM JOHECEHWH OT
HaOIronaTenei Ha N30MpaTeIbHbBIX YHaCTKaX BBIAEIICHBI 3 COTPYIHUKA.
[InoTHOCTH TOTOKa AOHEceHW — 15 cooOmieHwWit B 4Yac; cpeaHee Bpemsi 0OpaOOTKH TOHECEHUs
OJIHUM COTPYIHUKOM paBHO 12 MuHYT. Kakaplit U3 COTPYJHUKOB MOKET MPUHUMATh IOHECEHUS OT
HaOIroaTens, OJHAKO OHH TEPSIOTCS, €CIIU MOCTYMAIT B TO BpeMs, KOTJIa BCe 3aHATHI 00paboTKOit
JIPYTUX TOHECCHUM.

Kakoe KoinM4yecTBO COTPYAHUKOB HEOOXOANMO UMETH B IpyIe st 00paboTku He MeHee 85%
MOCTYMAOIINX JOHECEHUN.
Ha Oom

0) PaccmarpuBaetcst KpyriocyTouHas paboTa IMMyHKTa MPOBEACHUs TPO(QUITAKTHIECKOTO OCMOTpa
ABTOMAILIMH C YETHIPbMs KaHajaMu (YETHIpbMs TPyIIaMHu IpoBeneHUs ocMorpa). Ha ocmorp u
BBISIBJICHHE Ae(DEeKTOB KaXkaoil MamuHbl 3aTpaunBaercs B cpenHem 0,5 4. Ha ocmoTp mocrtymaer B
cpeaaeM 36 MammH B cyTkd. [loToku 3asiBOK W 0OCiyXHMBaHUsI — mpocteiimme. Ecnu mammHa,
npuOBIBIIAs B IMMyHKT OCMOTpPA, HE 3aCTaeT HU OJHOTO KaHajla CBOOOJHBIM, OHA TOKUIAET ITyHKT
0CMOTpa He 00CITyKEHHOH.

Haiitn MuHMManbpHOE YMCIIO KaHAJOB, IPU KOTOPOM OTHOCHUTEJbHAs MPOIYCKHAasl CIIOCOOHOCTH
nyHKTa ocMoTpa Oyner He meHee (,9.

3. PemnTh 3amaun:

a) JKemezHomopoxHasi Kacca IO IpoJake OWJIETOB € ABYMs OKOIIKAMM HPEICTABIAET COOOM
JIByxkaHaabHyr0 CMO ¢ HeorpaHHYEHHOH OYepe[blo, YCTaHABJIMBAIOIIEHCS cpa3y K JIByM OKOIIKaM
(Omwkaiuil B oyepen MmaccaXKup 3aHUMaeT 0cBOOouMBIIEecs okoIiko). Kacca nmpomaer Ounersl B
NYHKTBI A 1 B. IHTEHCUBHOCTB TIOTOKA TACCAYXKHPOB, JKENAIOMINX KYIMUTh OMIIET, JJIs1 000MX TTYHKTOB
onuHakoBa: A4 = Ag = 0,45 maccaxkupa B MHUHYTY, & B CyMME OHH 00pa3yroT OOIIHMI MOTOK 3asBOK C
UHTCHCUBHOCTBIO A4 + Ap = 0,9. Kaccup Tpartur Ha OOCIy)KMBaHHE MAacCaXMpa B CPEIHEM JIBE
MHUHYTBIL.

B nensix yckopeHust 00CIy>KUBaHHS MOCTYIHIIO PALMOHATIM3ATOPCKOE MPEIIOKEHUE: BMECTO OJJHOM
Kacchl, MPOJIaroIed OMIeTsl U B MyHKTH A U B, co3AaTh JIBe ClieHUaIn3UPOBaHHbIE KacChl (TI0 OAHOMY
OKOIIIKY B Ka)XJIOH), IPOAIOIIie OMIEThI OJTHA — TOJILKO B IYHKT A, Ipyrasi — TOJIBKO B IyHKT B.

[TpoBepuTh MONEIHOCTH PALIPEITIOKECHHS.

Ha 0oom
0) B MacTepckoii mo peMoHTy amnmnaparypsl padoTaeT 5 ONbITHBIX pagno-MacTepoB. Bee paano-
MacTepa UMEIOT IPUMEPHO OJUHAKOBLIHN OIBIT: KAXAbIH B CPETHEM MOXKET OTPEMOHTHUPOBATH B

TeueHue AHs 2,5 mpudopa.
B cpennem B TedueHue mHS B peMOHT mocTymaer 10 mpubopos.
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OmpenenuTs OCHOBHBIE TTOKa3aTenu nanHoit CMO: BepOsSTHOCTD TOTO, UTO OYEPETHOM
MOCTYINHBIIUN B PEMOHT PUOOP 3aCTAHET BCEX MACTEPOB 3aHATHIMU; CPEIHEE BPEMSI PEMOHTA
Ka)XII0To MpuOopa; cpeHee BpeMs OXKUIaHu IpuOopa B oUepeI; CPEIHIO JUINHY O4Yepe.iu;
KO3 GUIMEHT 3arpy3KA MacTEePOB.

Tema 20. DJ1eMeHTBHI TEOPHH CETEBOr0 MUIAHUPOBAHMS U yNPABJIEHUS

3ansarue 1

He.ﬂbl aTb 3HAHUSA HOJIOKEHUH 1/13yqaeM0r0 Kypca U IIPUBUTH HABBIKW IIPUMEHCHHUA MaTEMATUICC-
KHX METOOB PEIICHHS 3a/1a4, B TOM 9HucIe, B chepe mpodhecCHOHATBHON ASSTSIIEHOCTH.

1. [loBTOpEHME ONpeecHU OCHOBHBIX MOHATHIA TEMBI B (hOpME KOHTPOIBHOTO OIIPOCa M IMPOBEPKa
CaMOCTOSTETLHON PA0OTHI ITO BBHITIOJHEHHIO JIOMAIITHETO 3a/IaHusl.
2. PaccuntaTh mapaMeTphl CETEBBIX TPaUKOB, HCIIOIB3YsI BPEMEHHBIE MTOKa3aTeNr paboT U3 TaOIHIIHL:

BapuanTsl
Koawl padot
Nel | Ne2 | Ne3 | Ne4 | NeS | Ne6
0-1 10 12 14 13 11 9
1-2 5 6 7 8 7 6
1-3 6 5 4 7 5 7
2-4 28 30 32 33 31 29
3-5 24 25 23 22 20 24
1-6 30 32 34 35 33 32
4-7 20 22 20 21 23 25
6-8 17 20 18 19 21 20
5-9 13 15 14 12 17 16
8-10 15 16 17 18 14 15
9-10 15 16 17 18 14 15

HCYCTHLIC HOMCpA — B ayAUTOPUU HaA 0OM UYCTHEIC.
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3. [TocTpouTs U paccunuTaTh CETEBOU rpaduK:

Ne Bpemsa Kon
HaumenoBanme padoTsl

n/n (uac.) padoThI
1 AHau3 MaBoAKOBOM 00CTAHOBKH HAa MapIIPYTE BBIABHIKCHHUS 0.1 0-1
2 PasBeaxa mapmpyTos 00xoxaa 1 1-2
3 Brepkuaanue criayia ypoBHsI BOJIBI 3,5 1-3
4 [ToaroroBka k nepedpocke cpecTBAMK aBUAIIUU 1 1-4
5 O0x0,1 30HBI 3aTOIICHUS — 2-17
6 [IpeononeHue 30HbI 3aTOIIICHUS MTOCTIE CMIA/a YPOBHS BOJIBI 1 3_7
7 ITepebpocka moapasneneauiit MUC cpencTBaMu aBHAITIH 1 4_5
8 BosBpamienune BepToneTo 0,5 5-6
9 [TepeOpocka MaTepUAIbHBIX CPEJCTB aBHAIIUCH 1 6_7

[IponomxurensHOCTH pabOTHI 2 - 7 ONpEeAEIUTh METOOM ABYX (TPEX) OLEHOK, oJIaras, 4To
MPOTSHKEHHOCTh MapiipyTa ooxona paBHa 70 kM.

3ansarue 2
Ieub: naTh 3HaHUS MTOJIOKECHUM U3y4aeMOT0 Kypca U IPUBUTh HABBIKU IIPUMEHEHMSI MaTEMaTU4IEC-

KHX METOJIOB PELICHHMS 3a]1a4, B TOM YHCJIe, B chepe NpodheCCHOHAIBHOMN AesTeIbHOCTH.

1. [ToBTOpEeHME ONpeecHU OCHOBHBIX MOHATHIA TEMBbI B (hOpME KOHTPOJIBHOT'O OIIPOCa U MPOBEpKa
CaMOCTOSITETbHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Pemuuts 3amauy:

Komanmupom noimka MUC B 14.00 morydueHa 3a1a4a Ha OKa3aHUE TIOMOIIH HACETICHUIO TIPH CTUXUiA-
HOM Oe/ICTBUU. [ 0OTOBHOCTB K BBINOIHEHUIO 33134 - 16.00, T.e. mupekTrBHOe BpeMms (T) paBHO 2 yaca.
Pa3paboTaTs npenyioxkeHus o ONTHMH3AINN ASSITeTbHOCTH KOMaHApa 1 mTabda noiaka MUC

MIPH MTOATOTOBKE K BBIMIOJIHEHUIO 33[a9H, HUCIIONB3YsS JTAHHBIE 00 OPHEHTHPOBOYHOM

MMPOAOKUTEIIBHOCTH BBIIIOJHEHUA OTACIbHBIX pa60T.

Ne HaumenoBanue padoThl Tpono.ikuteHoCTH Kon patoTtsi
n/n padoTbI (mun)
1 VsacHenue 3axaun 15 0-1
2 OTtnaya npeaBapUTEIbHBIX PACIOPSKEHUIN 10 1-2
3 OneHka 0OCTaHOBKH U NMPUHSTHE PEIICHUS 25 1-3
4 OdopmneHue penieHus 30 2-3
5 ITocTaHoBKa 3a/1a4 oApa3ieacHUsIM 15 3-4
6 [ToaroroBka moapas3aeieHui K AEUCTBUAM 110 2-5
7 Pabota nofYMHEHHBIX KOMaHIUPOB 40 4-5
8 JlokJal HOJUMHEHHBIX KOMAaHIHPOB O
TOTOBHOCTH TOPA3/Ie/ICHUH K BBIMOJIHEHUIO 10 5-6
3aauu
9 KoHTpo:b 1 0kazaHue noMoIu 20 4-6
10 | MHoknax koMaHIUpa MOJIKa O TOTOBHOCTH K 5 6_7
BBITOJIHEHUIO 3a/1a41

42



3. Pemnts 3amayn:
[MocTpouts U paccuuTaTh CETEBOM IpaK OpraHU3aIMu OOEBOM MOATOTOBKY MOPA3ICIICHUS B
y4eOHOM IICHTPE, UCIIOJB3YS CIASAYIONINH epeueHb padoT:

IIpono/kuTENLHOCTH PA0OT (MUH)
Ne HaumenoBanue pador Kot Bapuanrs
n/n padot
Ne 1 Ne 2 Ne 3 Ne 4
1 [IpoBepka TOTOBHOCTH 1_2 60 65 70 75
MoApa3IeeHus K CTpeboe
5 VYrpaxxHeHHe B BOKICHUN TAHKOB 1-3 360 370 350 340
(60eBBIX MaIIMH) HA TAHKOAPOME
3 Otcrpen 60eBbIX yHpakKHEHHN B 2.6 170 180 190 195
COCTaBe JKUIaXKa
4, | 3awrmue ¢ opuuepamu o 24 120 130 125 135
YIIPaBJICHHIO OTHEM
5. Boxnenue B cocTaBe B3BOJIA 3-5 360 360 360 360
6. duktuBHas pabora 5-7 0 0 0 0
7. Boesbie cTpens0ObI B cocTaBe B3BOJIA 6-7 230 240 245 240
8. TakTuKO-CcTpOEBbIC 3aHITHS 4-7 360 360 370 360
9 PoTHble TakTHUECKHE YICHUS 7-8 600 700 750 650

HCYCTHBIC HOMEPA — B aYyAUTOPUU Ha 0OM dYCTHEIE.

Tema 21. Dj1ieMeHTbI TEOPHs UIP.
3ansTue 1
Iesb: naTh 3HaHUS MTOJIOKEHUM H3y4aeMOT0 Kypca U IIPUBUTh HABBIKM IIPUMEHEHMSI MATEMATHUYEC-

KHX METOJIOB PEILICHHMS 3a]1a4, B TOM YHCJIe, B chepe NpodheCCHOHAIBHOM IesTeIbHOCTH.

1. IloBTOpEeHre onpeaeaeH!uil OCHOBHBIX HOHSATHI TeMBI B JOpME KOHTPOJILHOTO OIpOca U IIPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOIHEHUIO IOMAIIIHET0 3a1aHHA.

2. Pemmmth 3amaun

a) Jlana maTpuna urpsl:

CTpareruu cTOpoH C, C, C; C,
K, 12 3 4 9
K, 8 9 7 10
K 5 11 6 8
Ky 4 8 3 11

Onpenem/nb HWKHIOIO U BEPXHIOKO IICHBI UTPBI U HaiTH peUICHUucC ManH‘lHOfI HUI'PBI.

0) 3Has IaTeKHYI0 MaTPHUILY

4 5 & 7 8
3 4 FAR

& 10 = 11
B 5 73

OTIPEACTTUTHh HIKHIOIO M BEPXHIOIO IIEHBI HTPbI U HAHTH pelIeHue MaTPUIHON UTPBL.
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B) Pemuts urpy:

CTpaTreruu CTOpoH C; C,
K, 0,2 0,8
K, 0,7 0,3
Ha 0om
1 2 1 2
P 21 2 4
eIINTh UTPY: .
3 3 2 2
4 1 3 3

r) Haiitu onTumansHbIe CTpATETHH U IEHY UTPHI:

o | m [ m [ 5w

Ay 4 7 2 3 4

Ay 3 5 6 8 9

Aj 4 4 2 2 8

Ay 3 6 1 2 4

As 3 5 6 8 9
Ha 0om

Haiitu onTUManbHble CTPATETUU U LICHY UTPHIL:

T | e - . )

Aq 5 9 8 6

A, 5 9 8 6

Az 4 8 7 5

A, 5 6 4 4

As 15 11 5 4
3ansrue 2

I_IeJILZ JaTb 3HaHUA IIOJIOKEHHUH HN3y4qacMoOro Kypca u IpUBUTh HABbIKU IPUMCHCHHUA MAaTEMATUICC-
KHX MCETOJOB pCIICHUSA 3aaaY, B TOM YUCJIC, B C(1)epe HpO(i)eCCI/IOHaJ'II)HOI\/'I JACATCIIBHOCTH.

1. [ToBTOpEHME OMpEIEICHII OCHOBHBIX TTOHITHI TeMBI B (hOpMe KOHTPOJIHLHOTO OIPOca U MPOBEPKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHCHHIO IOMAIITHETO 3aaHus.
2. PemuTh 3agaun:

a) Urpa 3amana Matpurieit:

B B, B, B, B,
A
A 05 01 0,2 0,4
A, 0,6 0,9 08 0,7
As 05 08 0,9 0,7

Hatitn onTumanbHEIC CTpaTCeruu U CHYy UIrphbl.
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0) Urpa 3amana MaTpurei:

C, C, Cs Ca
K1 1 2 4 3
K, 0 2 3 2
Ks 1 2 4 3
Ka 4 3 1 0
HaﬁTH OIITUMAJIBHBIC CTpaTCI‘I/II/I u ueHy I/Il"pBI.
B) Peminth urpy reomerpuieckuM METOJOM:
2 3
4 1
0 3
-2 5
Ha oom
Pewnte urpy reoMeTpuuE€CKUM METOIOM.
CTparerum CTOpoH C: C, Cs
K, 0,2 0,8 0,6
K, 0,9 0,3 0,4

r) Pemuts urpy urepanmoHHpM MeToioM (MetosioMm bpayna — PoouncoHa):

B, B, B3
Ay 7 2 9
A, 2 9 0
A3 9 0 11
Ha oom

Pemnth urpy ntepaunoHssiM MeTo10M (MeTogoM bpayna — Pobuncona):
3 5 20
6 -1 3 5
Tema 22. JJieMEeHTHI TEOPHH HEeYeTKUX MHOKECTB U IKCIEPTHAS OIleHKA

3anarue 1

I_IeJILI JaTb 3HaAHUA IIOJIOKESHU I HN3y4acMoro Kypca u NIpuBUTH HABBIKU NIPUMCHCHUA MATCMATHYICC-
KHX MCTOJOB pCIICHUSA 3aaaY, B TOM YUCJIC, B C(bepe HpO(beCCHOHaJ'IBHOfI ACATCIBHOCTH.

1. [ToBTOpEHME OMpPEIEICHII OCHOBHBIX TTOHITHI TeMBI B (hOpMe KOHTPOJIHLHOTO OMPOca U MPOBEpPKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHHIO IOMAIITHETO 3aaHus.
2. Pemnth 3amauu:

a) X ={1, 2, 3, 4} — yHuBepcaabHOE MHOXECTBO, M 3aJaHbI HEUETKHE MHOXKECTBA

A=04/1+02/2+0/3+1/4,B=0.7/1+0.9/2+0.1/3+1/4 nC=0.1/1+0.1/2 + 0.2/3 + 0,9/4.
YT0 MOXKHO CKa3aTh 00 3THX MHOXECTBaX.
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0) IlycTs 3amaHbl HEYETKHE MHOXKECTBA

A = <manwie wucna>=1/1 + 1/2 + 0.8/3 + 0.5/4 + 0.3/5 + 0.1/6,
B = <6oavmue yvucna> = 0.1/5+ 0.2/6 + 0.5/7 + 0.8/8 + 1/9 + 1/10,

Haiitu —A4; —B; ANB, —ANB, AUB;, A\U—-B;, —A\U—B.
B) bpuTH IpOBEIeHBI NCCIIEA0BAaHNS TTOCEIIAEMOCTH KUTEISIMI TOPO/Ia BEUEPHHUX KIIyOOB U T€aTPOB
B 3aBUCUMOCTH OT UX BO3pacTa — X. Yucio moceTureneit oT O6HICFO KOJIn4yecTBa B03paCTHOI71

Tpynmnbl €CTh HEYCTKOC YHCJIO U JaHO B IPOICHTAX:

Beuepuue kiyObl (A)
X (;1eT) 18- 20 20-30 30-40 40 - 50 50 - 60 60 - 70 > 70
NEY) 0,8 0,9 0,8 0,5 0,5 0 0
Tearpsl (B)
X (1ier) 18 - 20 20-30 30 - 40 40 - 50 50 - 60 60 - 70 > 70
oB(x) 0 0,2 0,6 0,7 0,9 0,7 0

Omnpenenuts YUCIIO )KUTEIEH, KOTOpbIe HE XOAAT OTAbIXaTh B BEUEPHUE KIIyOBl U TEaTphl.

Ha 0om

r) U3nenue cocTouT U3 ABYX 3JIEMEHTOB M BBIXOJMT U3 CTPOS, €CIIA BBIXOJUT U3 CTPOS XOTS ObI

OJIMH 371eMeHT. Bpemst paGoThI (B THAX) 10 TOJIOMKH TIEPBOTO U BTOPOT'O AJIEMEHTOB €CTh HEUETKHE

Yypciia M 1 N, 3aJaHHbIE TaOIUIIAMU:

X 60 75 90 120
Dy (x) 1 0,8 0,2 0

X 60 75 90 120
D, (x) 1 0,7 0,5 0

OmpenenuTs BpeMs pabOThl U3IEITHS.

3. [lansl 1Be HevueTkHe MaTpUIHl MHIMIeHII A Ha B u B Ha C:

a) M300pa3uth rpadpl MHIMIACHIUH TS KOKIOW U3 MaTPHII.

6) HaiiTi KOMIO3HUIHIO MAaxmin, omnpeaenstoryio unituaenmn A Ha C.

1 0 0
1 07 03 O 0
09 06 O
0O 06 08 1 1
V(A B)= ,V(B,C)=| 1 1 0
09 04 03 0,2 O
05 08 09
0 0 0 05 05
1 0 0
Ha 0om
03 08 1 1 09 05 O
VAB) =| 1 1 0,vBC=|0 0 05 08}
05 05 1 1 05 O 0

4. Pemuth 331a4u METOJIOM MaKCUMHUHHON CBEPTKHU:

Kpurepun Ipennpusitue a; | llpeanpustue a, | lpexnpusartue a; | [Ipexnpusitue a,
K1 0,3 0,4 0,7 0,5
K2 0,25 0,3 0,2 0,5
K3 0,4 0,1 0,5 0,5
K4 0,5 0,6 0,75 0,5
K5 0,6 0,7 0,8 0,5
Ha oM
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Kpurepun Ipennpusitue a; | llpennpusitue a, | llpeanpusarue a; | Illpeanpusitue a,
K1 0,2 0,4 0,7 0,3
K2 0,25 0,3 0,2 0,5
K3 0,7 0,4 0,5 0,7
K4 0,59 0,6 0,75 0,3
K5 0,8 0,7 0,8 0,2
3ansTue 2

IIe.m;: JIaTh 3HAHUS TIOJIOKCHUH HN3y4acMOro Kypca U IIPpUBUTH HABBIKU IIPUMCHEHHA MaTEMATHICC-

KHX METOJ/IOB PEIIeHHS 3319, B TOM YHCIe, B chepe IpodeCcCHOHATBHON qesITeNFHOCTH.

1. IloBTOpEeHue onpeaeIeHNui OCHOBHBIX IOHATHH TeMBI B JOpPME KOHTPOJIBHOTO ONpoca U MPOBepKa
CaMOCTOSITETbHOM PabOThI IO BHIMOIHEHUIO TOMAIIHETO 3aIaHHS.
2. Pemts 3amaun:

a) I[IpoBectu onieHKY crienuanucToB oTaena. OueHnBaeTcs { COTPYIHUKOB 4 IKCIIEpTaMH.

OnpenenauTh COrIacoOBAaHHOCTh SKCIIEPTOB.
Ha 0om

0) [IpoBecTH O1ICHKY COTPYTHUKOB OTAea. OleHUBaeTCs 8 COTPYIHUKOB 5 SKCIIepTaMu.
OnpenenuTts COrIacoOBaHHOCTh 3KCIIEPTOB.
3. Pewnts 3anayu:

a) I[IpoBectu oneHky pernona. OneHnBaercs 8 mokazareneit 4 sxcnepramu. OnpenennTb
COIJIACOBAHHOCTH HKCIIEPTOB.

0) IIpoBectn onenky pernona. OuennBaetcs 10 mokazareneit 5 sxcnepramu. OnpenenuTb

COTJIACOBAaHHOCTH IKCIIEPTOB.
Ha 00M

B) [IpoBecTtu ouenky perunona. Ouenusaercs 10 nmokasareneit 6 sxcniepramu. OnpenesnTb

COTJIaCOBAHHOCTD 3KCIICPTOB.

Tema 23. DKOHOMHKO-MaTeMATHYECKHE MOJEJIH.

3anarue 1
Henb: naTh 3HaHUS NOJIOKEHUHM H3y4aeMOro Kypca U IPUBUTh HABBIKU IIPUMEHEHHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4KCie, B chepe npodhecCHoHaIbHON

JACATCIIBHOCTH.

1. IloBTOpEeHre onpeaeaeH!uil OCHOBHBIX OHATHH TeMBI B JOpME KOHTPOJIBLHOTO ONpoca M IIPOBEpKa
CaMOCTOSITETIbHOM PabOoThI IO BHIMOJIHEHHUIO IOMAIIHETO 3a/1aHHS.
2. Pemuts 3anayu:

a) OyHKIUS NOJIC3HOCTH TTOTpeOuTeNs nmeet Bua U = 4/ X, X, . LleHa equHuIs! epsoro Tosapa
paBHa 20 y.e., BToporo — 10 y.e. Jloxox morpedurens cocrapiser - 200 y.e. Haiitn onTuMainbHBIN
MOTPeOUTENbCKHIA HAOOD.

6) OyHKIWS CIpoca Ha HeKOTOpyro mpoaykimio umeer Bu: () =34700- p® +17. Haiirn
CKOPOCTb U3MEHEHHSI CIIpoca MPH LeHe NPOIYKIINHU, PAaBHOU 7 y.e.

Ha 0OMm

0,3,/0,7
B) OyHKIMA M10J€3HOCTU NOTpeOHTENS MMeeT B U =X, “X," . LleHa eMHUIIBI IEPBOro TOBapa

paBHa 15 y.e., Broporo — 5 y.e. Jloxox morpeburens coctasinsiet - 300 y.e. HaiiTu onTuManbHbIH

MOTPEeOUTENbCKUI HA0OD.
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r) Cripoc (] Ha HEKOTOPBIN TOBAp A 3aBHCHT OT €T0 IICHBI P CICAYIONAM 00pa3oMm:

2401

q(p) = T + 6. Haiiti ckOpOCTh M3MEHEHHS CIIpOca TIPHU LIEHE TOBapa, paBHoii 49 y.e.

3. Pemts 3agayu:

a) OyHKIMA cripoca Ha ToBap A UMeeT BUJ (] = W3JICNHN B MeCSIl, a PYHKIHS

p+88
+1
npemioxerus S =12+ 6 u3genuii B Mecsiiy, e [eHA eANHUIIBI TOBApa B Y.C.
HaiiTi paBHOBECHYTO 1IeHY TOBapa A W PaBHOBECHBI 00HEM €ro IPOJaxK.
Ha 0om
0) 3aKkoHBI CIIpoca U MPEITIOKECHHS Ha HEKOTOPEI ToBap B nMeroT BU:
g=66—-2p; s=p+27.
HaiiTi paBHOBecHYTO 1IeHy ToBapa B n paBHOBecHBIN 00bEM €ro mpoaax.

4. Pernte 3amaun [JI1, ¢.393]: 7.152 a), 6); 7.153 a), 0) na oom 7.152 B); 7.153 B).

5. Pemuth 3amauy:
HccnenoBaHusMU yCTaHOBIICHO, YTO CIIPOC (] KT' B HEJICITIO HA alleIbCUHBI 3aBUCHT OT €0 I[CHBI

p pyOneit cnenyronmm 00pa3oMm:

q(p) =4284+12p— p°.

OrnpenenuTs IEHy areIbCHHOB MPU KOTOPOH HEANNACTUYHBIN CITPOC MEPEXOAUT B DIACTHUUHBIH.

3ansrue 2
Hennb: naTh 3HaHUS NOJIOKEHUHM H3y4aeMOro Kypca U IPUBUTh HABBIKU IIPUMEHEHHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4KCie, B chepe npodeccuoHaabHOH

JACATCIIBHOCTH.

1. [ToBTOpEHHUE ONpe/ieIeHNI OCHOBHBIX OHATHI TEMBbI B (JOpME KOHTPOIBHOTO OIIPOca U MPOBEpKa
CaMOCTOSTENBHO PabOTHI MO BBIMOIHEHUIO JOMAIITHET0 3a/IaHusL.
2. PemuTe 3amaun:

a) TIpousBoscTeennas ynkmus umeer s Y = a,K L%,

Haiitu npeenibHy0 HOpMY 3aMEHbI TPY/Ia KallMTaJIOM, €CITH B TAHHOM TIPOM3BOJICTBE 3aTPATHI

Tpyna coctarysitot 20 000 pabounx yacoB B TOJI, a TOJ0BBIC 3aTpaThl KanuTaia paBabl S00 MitH. pyo.

0) OyHKIHS U3IEPKEK TPOU3BOJICTBA POIYKIIUH HEKOTOPOIi (PUPMOI MMEET BU:

C(y)=0.1y® —1,2y? + 5y + 250(y.e.).
Haiitu cpenue u nipeienbHbIe U3ICPKKU IPOU3BOJICTBA U BHIYUCINTE UX 3HaYeHus mpu Y = 10.
Ha 0om

B) [poussoacTenHas byukius umeer Bux: Y = a K% L>®,

Haiitn NMpEaACIbHYO HOPpMY 3aMCHBI KalluTaJla TpyaA0OM, €CJIM B IaHHOM ITPOU3BOJICTBE 3aTPAThI
Tpyna coctarysiot 10 000 pabounx yacoB B Ioji, a TOJ0BBIC 3aTpaThl KanuTaia paBabl 250 MITH. pyo.

r) ['omoBbIe H3ep KKK MTPOU3BOACTBA 30HTOB B PYOIISIX ONpEAesIoTes o popMyIe:
C(y)=487500+80y + O,Oly2 ,
/i€ Y — YHCIIO0 BBIMYIIEHHBIX 30HTOB 3a IO,
Haiitu cpennue u npenenbHble U3AEPKKU IPOU3BOCTBA, €CIIU B IIPEIbIAYILEM oy ObLIO

BeiTymeHo 10 000 30HTOB.
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3. PemnTe 3amayn:

a) [Ipenmpusitue Kynwio mpuOOp CTOMMOCTEI0 24 ThIC. py0. Exkeromnas HOpMa aMOpTH3AIUH
coctasisieT 10% OT LeHbl OKYTIKH.

Hammucats ypaBHEHUe, onpezernstoliee CTOMMOCTh prbdopa ot Bpemenu 1. Haiiti crommocTs
mpudopa depes 5 J1eT u yepes 6 JIeT U 3 MecsIa.

Ha 0om

0) IletpoB Kymun KoMIeioTep 3a 15 Toic. pybneii. Exxerognas Hopma amopTtuzanuu pasHa 20%.
HatiTi crouMocTh KOMITEIOTEpa Yepe3 3,5 To/1a U CPOK CITY:KOBI KOMITBIOTEpa.

4. Pemnth 3amaun [JI1, ¢.393]: 7.148 ma oom 7.155.
5. Pemnts 3anaun:

a) 3aBUCUMOCTb MEXIY CIIPOCOM (| U LEHOW P eJUHHUIBI MPOIYKILIWH, BBIITyCKaeMOn
HEKOTOPBIM TIPEANPUATHEM, 3a/1aeTCs cooTHoeHnem: (=18 — \/B .

HatiT smactnaHOCTS cripoca. BEIACHUTE MpU KaKWX 3HAYEHHSIX IIEHBI CIIPOC SBIISETCS
AIACTUYHBIM, HEHTPAThHBIM H HEANTACTHYHBIM. Kakne peKoMeHAany O 1eHe eTUHHIIBI PO Ty KITHH
MOXHO JaTh pyKoBoAUTENAM npeanpuarus npu P = 100 u 150 y.e.

Ha 0om

0) 3aBHCHMOCTh MEXIYy 00OHEMOM BBITTYCKa TOTOBOW MPOAYKIIUHN Y (MITH. py0.) 1 00beMOM
MIPOM3BOACTBEHHBIX (OHIOB X (MIH. py0.) BeIpakaeTcst ypaBHeHuem: Yy = 0,6X - 4.

Haiitu snacTi4HOCTE BBITTYCKa MPOAYKLIUH ISl IPEANIPUATHSL, UMetoniero GoHIb! B pazmepe 40

MJIH. pyOJIei.

3agsarue 3
Iean: 1aTh 3HAHUS MOJIOKESHUN H3y4aEMOT0O Kypca U MMPUBUTH HABBIKKM MPUMEHEHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM YHUCIIE, B chepe npodheccCHoHaTbHOI

JACATCIIBHOCTH.

1. [ToBTOpEHUE ONpeieICHUI OCHOBHBIX ITOHATHIA TEMbI B (hOpME KOHTPOJIBHOI'O OIIPOca U ITPOBEpKa
CaMOCTOSITEILHON PabOThI MO BBHITIOJHEHHIO JIOMAIITHETO 33 IaHusl.

2. Pemute 3amaun: [JI1, ¢.118-119]: 2.66,2.67 na oom 2.69.

3. Pemuts 3amaun: [JI1, ¢.177-178]: 3.102, 3.104 na oom 3.103, 3.105.

4. PeminTh 3a1a4U:;

03 04 01 100
Jana matpuna npsameix satpar A=| 0,2 0,2 0,1 | u Bexrop koneunoro npoaykra Y =| 150
03 02 01 190

[HocTpouth TabIUIy MEKOTPACIEBOro OajaHca B CTOMMOCTHOM BBIP@KEHUH; HANTH N3MEHEHHS
BaJIOBBIX BBIMTYCKOB TIPH YBEIHMUYEHUH KOHEYHOTO BBITyCKa MepBoi otpaciu Ha 20%, TpeTheil - Ha

10% u HEM3MEHHOM KOHEYHOM BBIITYCKE BTOPOU OTPACIIH.

Ha oom [JI1,c.119]: 2.68.

Tema 24. MeTox aHaIU3a HEePaPXHIi.

3anarue 1
He.]'lb: OaTb 3HAHUA OJIOKEHUN HN3y4acMoOro Kypca v IIpUBUTh HABBIKU IIPUMEHCHUA MaTEMaTU4YCC-

KHX METOJ/IOB PEIICHHA 3a]]a4, B TOM YHCIe, B chepe IpodecCHOHATBHON NesITeNFHOCTH.
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1. [ToBTOpEeHUE onpeneeHU OCHOBHBIX IMOHATHI TeMbI B (hOpMe KOHTPOJIBHOI'O OIIPOca M IMPOBEPKa
CaMOCTOSITEIILHON Pa0OThI MO BBHITIOJHCHHIO IOMAITHETO 33 IaHusl.
2. Pemuts 3amavu:

ITo ma"HBIM TAOJIHUIIB

Kputepuu [Ipoekr 1 ITpoexrt 2 ITpoekt 3
TpeOGyemMble BIOXKEHUS 7 MiH. pyOne 8 MutH. pybneit 9 miH. pyOnei
Cpok peanusanuu 5 ner 4 rona 6 et
KonnuectBo
CO03/1aBaeMbIX pabounx 100 pabounx mecT 110 pabounx mecT 150 pabounx mMecT
MecT
KauectBo
JIOKyMEHTaLU1 Cpennee Beicokoe Huskoe
OTMCaHMU MPOEKTa

OTIPEACTTUTHCS C IPUOPUTETHOCTHIO KPUTEPHEB U BHIOPATH JIYUIIIHI MPOEKT MpuMeHnB MAU.

Ha 00Mm
[To maHHBIM TAOIAIIEL

Kputepuu [Iperenaent 1 [Iperennent 2 [Iperenaent 3
Brnanenne MS Word, MS Excel MS Excel MS Excel
KOMITBIOTEPOM
3HaHUE HHOCTPAHHOTO Ha Her Yuraro 1 nepeBOXKy CO
sI3bIKA CJI0BapeM
Hanuuue yuyenoit
CTEIICHHI Her Ha T'oToBIIIOCH K 3amInTe

JIUCCePTALNH

OnbIT paboThI B
IOJKHOCTH 7 net 9 ner 10 net

OIIPEIENINTHCS C IPHOPUTETHOCTHIO KPUTEPHUEB U BHIOPATH JIyUIInil poeKT npuMeHus MAM.

4. ®oH/ OLICHOYHBIX CPEACTB NPOMEKYTOYHOM ATTECTALMH MO JTUCHHUILINHE (MOAYJIIO)

4.1. @opMBbI M METObI TEKYILIEr0 KOHTPOJISI YCIIeBAEMOCTH ¥ IIPOMEKYTOYHOM ATTECTALNH.

4.1.1. B xoze peanu3anuu JUCIHUIUITMHBI «MaTeMaTHKay UCTIONB3YIOTCS CIIEIYIONUE METOIbI
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJarOIIUXCsl:
- TIPY TIPOBEICHUH 3aHATUHN JIEKIIMOHHOTO THTIA: OTPOC.
- Y MIPOBEACHUM MPAKTUUECKUX 3aHATUN OMPOC, MPOBEPKA BHIIIOJIHEHUS IOMAITHETO
3aJlaHusI, KOHTPOJIbHAs padoTa.

4.1.2. [IpomexxyTouHas aTTecTalus NpoBoIUTCs B (hopMme 3aueToB — 1, 3 ceMecTpsl U
HK3aMEHOB — 2, 4 CEMECTpBHI.

4.2. MaTepuaJibl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH.

BO]’[pOCLI IJIA ONPOCa HA JEKIUAX U MPAKTUYCCKUX 3aHATHUAX

Tabmwnia 2.
HauMmenoBanue TeMEbl
No WJIM pasziena Bomnpocsr

/T | JUCHUIUIMHBI (MOJYJISA)

Pazoen 1. Inemenmol OucKpemHoil MmamemMamuKku, TIUHENHaAA anzedpa ¢ I1emeHmamu
AHAIUMUYECKOUL 2e0MempPuu

1 DJIEMEHTBI TUCKPETHOM 1. Ilonsatue MHOXKeECTBA.
MAaTeMaTUKHU. 2. AOcoiroTHas BeIM4rHA IeHCTBUTEIHLHOIO YHUCIIA.
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JleicTBUTEbHBIC YHCIIa K MX OCHOBHBIE CBOMCTBA.
MeTtpuueckoe MpoCcTPaHCTRBO.

MareMaTrueckas JIOTHKA.

Bricka3pIBaHUS U OTIEpAIlUU HAJl HUMHU.

OCHOBHBIE 3aKOHBI JIOTHYECKUX OTICPAITHIA.
OcHOBHBIE TIOHATHUS TEOPUU TPadoB.

. CroiictBa rpados.

10.Cnoco06s1 ipeacTaBieHus rpados.
11.KomOunHaTopuka.

12.06mue npaBuiia KOMOMHATOPUKH.

13. OcHoBHBIE KJIaCChl KOMOMHATOPHBIX KOH(PUTYparuit

©ooN O~ W

1. MaTpuiibl ¥ oniepanuy Hajl HUMHU.
2. OnpenenuTeny U UX CBOKCTBA.

3. Beruuciienue onpenenuTenei.

4. ObpaTHast MaTpHIIa.

2 | Marpuusl ¥ ONpeaeIuTeENn 5. PAHT MaTPHITEL
6. MuHOpBbI 1 anredpanyecKkue A0NOTHEHUS.
7. PaznokeHue oOmpeneauTeNsi MaTpPUIbl 10  AJIEMEHTam
CTPOKH WJIH CTOJIOIIA.
1. OcHoBHbIE TOHATHS U ONPEACTICHHUS.
2. CucreMa N TUHEHHBIX YPaBHEHUI C N IEPEMEHHBIMH.
CrcTeMa IMHEHHBIX 3. Meron 06paTHOfIVManHHLI u @ORMyJ‘IH Kpawmepa.
3 . 4. Cucrema M JIMHEHHBIX YpaBHEHU C N IEPEMEHHBIMH.
YPaBHCHUH. 5. Meron lNaycca.
y
6. Cucrtema JIMHEHHBIX OXHOPOIAHBIX YPABHEHHH.
7. DyHnamMeHTaIbHasi CUCTEMA PEIICHUH.
1. TloHsTHS B - MEPHOTO BEKTOpPa M BEKTOPHOTO MPOCTPAHCTBA.
2. CkansipHOE ¥ BEKTOPHOE NPOU3BEICHIE.
3. Pa3mepHOCTE 1 6a3uc BEKTOPHOTO (JIMHEHHOTO) TPOCTPAHCTBA.
4 Bexkropa Ha mmockoctu | 4. Tlepexon K HOBOMY 0a3ucy.
U B IIPOCTPAHCTBE 5. EBKIMI0BO IIPOCTPAHCTBO.
6. JluneiiHbIe omepaTOpHI.
7. CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUsI JTMHEIHOTO
orepaTopa.
1. Mopenu npeacTaBieHUs] KOMIIEKCHBIX YHCET.
2. Anrebpanueckas ¢popma MpeacTaBICHUs] KOMIUICKCHBIX YUCEI.
5| KommiekcHsle uncna
3. Tpuronomerpuyeckas u nokasareiabHas GOPMBI IPEACTABICHUS
KOMIUIEKCHBIX YHCE]I.
1. CucrtemMbl KOOpAWHAT.
2. Ilpocreiimue 3a1a4u aHAIUTHYECKON T€OMETPHUH.
3. AnrebOpandeckue JTUHHH IIEPBOIO MOPSIKA.
DJIEMEHTHI 4. YpaBHeHHe MPsIMON Ha MIIOCKOCTH. B3anMHoe pacmnonoxenne
6 aHAJTUTHYECKOM NPAMBIX ¥ TOYEK.
T€OMETPUH. 5. AusreOpanveckue JTUHUU BTOPOTO MOPSIKA.
6. OKpY>XHOCTb ¥ DIUTHIIC.
7. TI'unepbona u napaboua.
8. TlinockocTh M mpsiMasi B IPOCTPAHCTBE.
Pazoen 2. Mamemamuueckuit ananus
[onstre GpyHKIHH.
OcHoBHbIE cBOMCTBA PYHKIHMN M UX KIIAaCCU(UKALHA.
DynKimn o1HOf OnemMeHTapHbIE PYHKINH.
7 [Mpeobpa3oBaHue rpaKoB.

MIEPEMEHHOM.

[ToHsiTHE YUCIIOBOM MOCIIENOBATEILHOCTH.
[penen GpyHKIMYU 1 YUCTOBOH TOCIEIOBATEILHOCTH.
Beckoneuno Manble 1 OECKOHEYHO OONBIINE BETUIUHEL.

Noook~wdE
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8. OcHOBHBIE TEOPEMEI O Mpeaeiax.
9. 3ameuaTenbHBIE IPEIETHI.
10. HermpepbIBHOCTH (PYHKIIHH.

HuddepenumansHoe
UCUHCIICHHE.

[onsiTre Mpou3BoAHON PyHKIINY.

OcHoBHBIC TpaBwWiIa TG EPSHITNPOBAHMS.

[IponsBoaHast CIOXKHOW U 00paTHON (HYHKITHIA.

[Ipou3BoaHbIE HESBHON M TapaMeTPUUYECKH 3aaHHON (QYHKIIH.
[loHsTHE MPOM3BOIHBIX BBICIIAX MOPSAKOB.

Huddepentman GyHKITHN.

[Tonsatre o muddeperImanax BHICIINX MOPSIKOB.

OcHoBHbIE TeopeMbl u(depeHIHaTEHOTO HCUUCICHUS.

. IIpaBumno Jlonurasns.

10. Bo3pactanue u yObIBaHHE QYHKITHH.

11. XapaktepHble TOYKM (GYHKUMH M XapakTepHbIE JHUHUH HX
rpadukoB (AKCTpeMyM (QYHKUWH, HauOONbllece W HaUMCEHBIIEEe
3HaueHWs (YHKIUM Ha OTpe3Ke W WHTEpBalle, BBIMYKIOCTh
(YHKLIWY, TOYKH Mepernda, aCHMITOTHI Tpaduka GyHKIIUH)
12.00mass cxema wuccienoBaHusl (YHKIMHA M TIOCTPOCHUS UX
rpadukoB

©CoNOR~wWNE

Nuterpansnoe
HICUUCIICHHE

1. TlonsTus nepBooOpa3HON U HEOPEAECIEHHOTO HHTETpaja.
2. CaolicTBa HEONPEIEIEHHOTO HHTErpaa.

3. Meroxbl HHTErpUpOBaHUS (METO/ 3aMEHBI IEPEMEHHOM, METOT
HWHTETPUPOBAHMUS 10 YaCTSIM, HHTETPUPOBAHUE NPOCTEHIIINX
palMOHATBHBIX IpoOel, HHTETpUPOBaHHE HEKOTOPHIX BHIOB
HppalnroHaIbHOCTEH, MHTETPUPOBAHNE TPUTOHOMETPUIECKUX
(hyHKIIHIT).

4. TlonsaTHe ompeneneHHOro HHTerpaa.

CoiicTBa OIpeAEIEHHOrO HHTErpala.

OmnpeneneHHbI HHTETPal Kak (YHKIMS BEPXHEro Mpesena.
®opmyna Herortona-JleliOHuIA.

MeTobl BEIUUCIICHHS OTIPEJIeICHHOTO HHTETpaa (3aMeHa
MEPEMEHHOW W HHTETPUPOBAHKE TI0 YACTSIM B ONPEACTICHHOM
WHTETpase).

9. HecoOcTBeHHbBIE HHTETPAIBI.

10.T'eoMeTprYEeCcKUE TIPUIIOKEHNS OTIPEIEIEHHOT0 HUHTErpaIa.

NGO

10

Psaner.

[lonsiTre urcnoBOTO pAnA.

OCHOBHBIE CBOWCTBA PSAIOB.

Heo6xoaumblii TpuU3HAK CXOAUMOCTH Psijia.

[Ipu3HaKK CXOAUMOCTH PSIIOB C HEOTPHUIIATEIHHBIMHU WICHAMHU.
AOCOIOTHAS M YCTIOBHAS CXOAMMOCTh 3HAKOTIEPEMEHHBIX PSJIOB.
IIpusnak cxomumoct JlelOHUIIA 1A 3HAKOYEPEAYIOMIETOCS
A71a.

7. Crenennsle psaapl. Teopema AbGens.

8. CgoiicTBa CTEIEHHBIX PSIOB.

9. Pamuyc cXoIMMOCTH CTENEHHOTO psifa.

10.Psinet Maksiopena u Teitopa.

T oM E

11

(DYHKHI/II/I HECKOJBKHX
MNEPCMCHHBIX.

[onsaTHs QyHKIMN HECKOJIIBKUX MTEPEMEHHBIX.

[penen u HEMPEPHIBHOCTH (PYHKITHH.

YacTHble MPOU3BOJHBIE U MOJHBIN AuddepeHnan QyHKIUH.
[IpousBogHas Mo HaNPaBIEHUIO, TPATUECHT QPYHKIHH.
JkcTpeMyMbl (YHKIIMU MHOTHX TIEpEMEHHBIX, HEOOXOMMOE U
JIOCTaTOYHOE YCIOBHE IKCTPEMyMaA.

6. YCIOBHBIN S3KCTpEMYyM.

7. Merton mHOXuTeneit Jlarpanxka.

8. IloHsTHE JBOMHOTO MHTErpAIA.

9. CaezneHue IBOMHOTO UHTErpalia K IOBTOPHOMY.
10.T'eomeTpryecKasi HHTEPIPETALHS TBOWHOTO HHTEPAIa.

arwnE
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12

Huddepennmanbpabie
YpaBHEHHS.

1. OcHOBHBIE TOHSTHS.

2. OOiiee U YaCTHBIC PEIICHUS OOBIKHOBEHHBIX

I QepeHInaNbHBIX ypaBHEHUH.

3. duddepeHnmanbaple ypaBHEHHUS IEPBOTO MOPSIKA.

4. 3apmada Kommm (ycrmoBHe CymecTBOBaHUS U €IMHCTBEHHOCTH
peLeHus).

5. Henonnsie auddepennpanbabie ypaBHEHUS IEPBOTO MOPSAKA.
6. JlubdepennpaibHbie ypaBHEHUS IEPBOTO MOPSIKA C
Pa3IeNAIONMMUCS EPEMEHHBIMH.

7. Opnopopansle quddepeHnnanbHble ypaBHEHUS TIEPBOTO
HOpSIKA.

8. Jluneiinsie muddepeHnnanbHpIe ypaBHEHHUS IEPBOTO MOPSIIKA.
9. MuddepenuuanbHble ypaBHEHHUs] BTOPOTO TOPSIIKA,
JIOITyCKAaIOUINe TIOHIKEHHE TTOPSIKA.

10. Inddepennpansabie ypaBHEHUS BTOPOTO MOPSIKA C
MMOCTOSTHHBIMU K03 prnmeHTaMu.

Pazoen 3. Teopus eepoamnocmeil

U mamemamuyecKkas cmamucmuxka

1. OcHOBHEIE OHATHS TEOPUHU BEPOSITHOCTEM.
2. Cnyualinble COOBITHS.
3. BeposaTHOCTh COOBITHS  (KJIACCMYECKOE, CTATUCTHYECKOE U
TeOMETPHUECKOE ONPEAEITICHUS BEPOSTHOCTH).
TeopeMsl ClI0KeHUs] BEPOATHOCTEM.
VYcnoBHas BEPOATHOCTD. TeopemMa YMHOKEHHSI BEPOSTHOCTEM.

4
13 | Caywaiimsie co6 >
TYHAHHBIC CODRITHA 6. HesaBucumbie coObITHS.
7. ®opmyna momHO# BepositHocTH. Dopmyna baiieca.
8. TloBTopHBIC He3aBUCUMBIE HcTibITaHus. Dopmyna bepayu.
9. JlokanbHas 1 UHTErpajibHas TeopeMbl MyaBpa-Jlamaca.
10. TeopeTnKo-MHOKECTBEHHAsT TPAKTOBKA OCHOBHBIX TIOHSTHH U
AKCHOMaTHYECKOE MTOCTPOEHHE TEOPHUHU BEPOSITHOCTEM.
1. JluckpeTHBIE M HEMPEPBIBHBIE CIyYaiiHble BETUYHHBI.
2. OyHKIUSA pacIpeeeHns CIly9aifHOW BETHIUHBIL.
3. IlnoTHOCTH  pacripeneneHuss  HEMPEepPHIBHOW  CITy4alHOM
BEJIMYUHBI.
4. Yucnossle XapaKTePUCTUKU CITy4aitHbIX BEJIMYHH:
MaTeMaTH4YeCcKOe OKUAAHHE, TUCIEPCUs, CpeiHee KBaJpaTHYECKOe
oTKJIOHEeHHE. X cBoiicTBa.
5. HauanbHble U IEHTpaJIbHBIE MOMEHTHI CITyYaiHBIX BEMUHH.
6. OCHOBHBIE 3aKOHBl paclpelesIeHUsT CIyYalHBIX BEJIUYUH:
PaBHOMEPHOE, bepryin, Ilyaccona, JKCIIOHEHIIUAJILHOE,
14 | CnydaiiHble BETUYMHBI | HOPMAIBHOE.
7. HepaBenctBa MapkoBa u YUeOblmieBa. 3akoH OONBIIMX YHMCEI.
Teopemsr YeOrimena, bepuymnnu u Ilyaccona.
8. LlenTpanbHas nipe/iebHAs TeopeMa.
9. MHOroMepHbI€ CiTyyailHbIE BEJINYHUHBI.
10. dyHkuus pacnpeneneHus U IIOTHOCTh JBYMEPHOH CIIy4aifHOM
BEJTMYNHBI.
11. 3aBucuMEbIe M HE3aBUCHUMBIE CITy9aifHbIE BETHUNHBI.
12. YcnoBHBIE 3aKOHBI PacIpeIeIeHusl.
13. UncnoBble XapaKTepUCTUKU JABYMEPHBIX CIYYalHBIX BEITHYWH.
KoBapuanusi, ko3 PHUIMeHT KOppessiyu.
1. 3agaun 1 OCHOBHBIE TOHSATHUS CTATHCTHKH.
2. BeIOOpOYHBI METOI.
OCHOBEI MaTEMATHICCKOM 3. 'eHepanbHas COBOKYIHOCTh M BBIOOpKA, BapHAlMOHHBIA DS,
15 HOJIMIOH 4acTOT, THUCTOrpaMMa, SMIUpHYecKas (CTaTUCTUYECKas)

CTaTUCTHUKH.

(YHKIHS pacrpeeIeHusL.
4., YucnoBble XapaKTePUCTUKHA BEIOOPOYIHOTO PACTIPEICIICHHUS.
5. Tlonsarne 06 oreHKe mapamMeTpoB. XapaKTEPUCTHKH OIICHOK.
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6. MeTonpl HaxOoXXAEHHS OLCHOK: METOA MOMEHTOB, METO[
MAaKCHUMAJILHOTO ITPaBJION0A00Hs, METO/I HAUMEHBIINX KBaJPaTOB.

7. Tloustie 06 MHTEPBAILHON OLICHKE mapaMeTpoB. JloBepuTeb-
Hasl BEPOSITHOCTb U JOBEPUTENbHBIA HHTEPBAIL.

1. IIpuHIWT TPaKTUYECKOH YBEPEHHOCTH.
2. TloHATHE CTATHCTHYECKON TUITOTE3EL.

[IpoBepka 3. OOmiast cxeMa MPOBEPKH CTATUCTUIECKOM THITOTE3HI.
16 CTAaTUCTUYECKUX 4. TlpoBepka runoTe3 O paBEHCTBE CPEAHUX U JUCTIEPCUI IBYX
TUIIOTES. COBOKyr[HOCTGfI.
5. TlpoBepka runote3 0 3aKOHE pacnpeiesieH s BHIOOPKH.
6. IIpoBepka rumores 00 OJHOPOJHOCTH BBIOOPOK.
1. OmHOdaKTOPHBIN NUCTIEPCUOHHBIN aHAIH3.
2. MexrpynmnoBasi Bapraiusi.
3. BHyTpurpymnmnoBast Bapuanms.
DJIeMEHTBI 4. JIByx(aKTOPHBIN JUCTIEPCHOHHBIN aHAIN3.
17 AACIICPCHOHHOTIO, 5. OyHKIMOHAJIbHAS, CTaTUCTHYECKAs 5 KOppeIsIOHHAsA
PErPECCUOHHOIO U 3aBUCHUMOCTH.
KOpPEILILMOHHOTO 6. JIuneiinas IapHas perpeccus.
aHaIMu3a 7. Koapdumnment gerepMuHaIim.

8. IlpoBepka 3HAYMMOCTH YpaBHEHHS PETPECCHH.
9. Ompenenenue NOBEPUTENBEHBIX MHTEPBAIOB AJsI KOAPHHUINEHTOB
1 QYHKIIH PETPECCHH.

Pazoen 4.9xkonomurxo-mamemamuueckue memoovl u Mooeau

1. MaremaTudeckoe IpOrpaMMHUpPOBaHHE.
2. CyuHoCTh IMHEHHOTO MPOrpaMMHUPOBAHUS M METOBI

18 MaremaTtunueckoe JMHEHHOTO IPOrPaMMHPOBAHUS B PEIICHUN SKOHOMUYECKHX 33/1ad.
porpaMMHUpPOBaHUE. 3. TpaHcmopTHas 3a7a4a ¥ METOJIbI €€ PELICHNUSI.
4. Meto/pl TMHAMIYECKOTO IPOrPAMMHPOBAHUS B PEIIICHUH
HKOHOMHYECKHX 3371a4.
1. CiiyyaiiHble MPOLECCHl U UX XapaKTePUCTHUKH.
Ciry4aiinble TpOLECCH U | 2, MapKoBCKHe HPOIIECCHI.
19 9JICMEHTBI TCOPUU 3. Ypasuenus Yenmena-Kommoroposa.
MAacCOBOTO 4. OCHOBHBIE TIOHATHSI TEOPUH MAaCCOBOTO OOCITY)KHBAHHS.
00CITyKUBaHUSI. 7.MeToisl TEOPHH MAacCOBOTO OOCIHY)KMBaHHS B PCUICHAH
HKOHOMHUYECKHX 3a]au.
1. Haznauenwue, copepkanue U 001acTH IPUMEHEHHS METO/Ia
DIEeMEHTHI TEOpUN CEeTEeBOT0 IUIAHMPOBAHMUS U YIIPaBICHHUSI.
20 | cereBoro mwianupoBanus ¥ | 2. OCHOBBI IOCTPOEHUS U ONTHMU3AINHU CETEBBIX Ipa(uKOB.
yIIpaBJICHUS 3. MeTossl TeOpUH CETEeBOrO IUIAHWPOBAHHUS W YIPABICHUS B
pELICHUH YKOHOMUYECKHUX 3a/1a4.
1. 3agaum Teopun UTP U METOJBI UX PEIICHUS.
21 DNeMEeHTBI TEOPUH UTP 2. CTaTUCTUYECKUE UTIPhI
3. IlpuMeHeHre TEOpUH UTP B PELICHUH SKOHOMHYECKHX 3a/1a4.
1. HeyeTkne MHOXKECTBA M ONIEPALIUH HAJl HOUMH
3JeMEeHTHI TEOpHH .
2. MaTpHuiibl HHIIUICHIINH U HEYSTKUE MATPHIIBI
22 HEYETKHX MHOXECTB H . .
3. MHOroKpHTEepHAIBbHBIN BEIOOP AJIbTEPHATHB IPHHATHS PEILICHUIT
JKCIIEPTHAS OLIEHKA
4. MeToa SKCHEPTHBIX OLEHOK
1. Mopenu moBeieHUs TOTPEOUTEIIS.
2. TTpou3BoJICTBEHHBIC MOJIEIIH U TIPUKJIAJHbIC 331a49K B
OKOHOMHKO-
23 3KOHOMHKE, Mojiesib KoO6a-[yriaca.

MAaTEMAaTHYCCKHEC MOACIIN.

3. O0uye Moiear SKOHOMUKHA: MOieNb JIeOHTheBa, TUHEHHAS
MOJ€Eb OOMEHa.
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1.OcHOBHBIEC OHSATHS M CYIIECTBO METO/Ia aHATIN3a HEPAPXHIA.

2.TTocraHoBKa 3a/1a4m.

3.Maremaruueckuii anmapar.

4. PerieHne KOHOMHYECKUX 3a7a4 METOJ0OM aHan3a
MepapXui.

MeTton aHann3za
24 HepapXui.

KonTposbHble 3a1aHus.

Texkymuil KOHTPOJIb 3HAHWM CTYJEHTOB U OCBOCHHBIX KOMIIETCHIMH B TE€YCHHUE KaKIOIO
ceMecTpa IpeJCTaBiIsseT COOOH HEe TOJIbKO KOHTPOJIBHBIE ONPOCHI IO OCHOBHBIM IOHSATHSIM
NOpPOIIEHHBIX TeM, HO M NPOBEPKY JOMaIIHUX 3amanuii (ykazanel B 1m.3. "CoaepkaHue u
CTPYKTypa IHUCHMIUIMHBI (MOIyis)" - 3aiaHus HPAKTUYECKHX 3aHITHI), a TakkKe IPOBEPKY
BBITNIOJIHEHMS TUCBMEHHBIX KOHTPOJIBHBIX 3a/JaHUM.

B kxaxmoMm cemecTpe BBINOJIHSIOTCS TPU KOHTPOJBHBIE PabOTHI MO MPOWIECHHBIM TEMaM
JUCLUIUIMHBL, OOBEAMHEHHBIE B CEMECTPOBbIE KOHTPOJbHBIE 33JaHusd M3 6 3a1ad Kaxjaoe (B
YETBEPTOM CeMeCTpe 7 3a7ay).

Ilo BblaHHOMY IIpenojaBaTesieM HOMEpPY BapuaHTa 3aJaHHUs C IIOMOLIbI TAaOIUIIBI
BapHaHTOB, ONPEEIAIOTCS HOMEpA BapUaHThl BXOAAIIUX B 3a/laHuE 3a/1ay.

3a7aHus BBINOJIHAIOTCS B IHCbMEHHOM BHJIE UJIH B (hOpME 3JIEKTPOHHOTO JOKYMEHTA.

O06pasen opopMIICHHS TUTYJIBHOTO JIMCTA 3aJaHUS TpUBEACH B [IpriiokeHun.

Cpoxu ciavu 3a1aHuii:

3ananue 1 (mepsblil cemectp)  — 15 Henens (no 10 nexaOps);
3amanue 2 (BTopoit cemectp)  — 15 megens (mo 20 mas).
3amanue 3 (Tperuii cemectp)  — 15 Henmens (1o 10 nexalps);

3amanue 4 (deTBepThIil cemecTp) — 15 Hepens (mo 20 mas).

Cpoxku 3a4era 3a1aHui (C YI€TOM UCIIPABIEHUS OMIHOOK):

3amanue | (mepsbiii cemectp)  — 17 Henens (10 20 nexadps);
3amanue 2 (BTopoii cemectp)  — 17 Henmens (mo 1 uroHs).
3ananue 3 (Tpetuii cemectp) — — 17 megens (mo 20 nexadpsi);

3ananue 4 (ueTBepThiit cemectp) — 17 Henens (10 1 uroHs).

Cmyoenmbul ¢ HeGbINOIHEHHBIMU KOHMPOIAbHBIMU 3A0AHUAMU K IK3AMEHY
(3auemy) He oonyckaromcs.
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Tabdauuna BapuaHTOB

Homepa eapuanmoe 3a0au

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

3aoaua
Ne gapuanma

3a0anus

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.
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Koutpoabnoe 3aganue Nel
Koutpoabnasi padora Nel

3agaya 1. J{okazare JJOTHYECKUil 3aKOH, UCTIONB3YS TaOIUIBI HCTHHHOCTH.

Bapuant 1. X A(Y AZ) & (XAY)AZ.
Bapuant2. Xv(YVvZ) < (XvY)vZ
Bapuant 3. XvYAZS (XVY)A XV ).
Bapuant4. X AY & Xv Y.

Bapuanur 5. XA (YVvZD) S XAYvVv XALZ
Bapuant 6. (X > Y)< (Y — X).
Bapuant7. X oY) (X—>Y)A(Y - X).
Bapuant8. (X oY) ( XvY)A XV Y).
Bapuant9. (X —>Y)< XVvY.

Bapuant 10. XvY < XA Y.

3agaua 2. Haiitu onpenemutens npoussencnus asyx matpun det (A- D) u det (A-D™).

-4 1 -1 -4 1 -1
Bapuant 1 A=l 0 2 3 D=0 2 3
5 -2 1 0 0 4
3 1 31 2
Bapuanr 2 A=0 2 -1 D=|0 2 3
5 -2 2 0 05
4 0 3 0 1
Bapuanr 3 A={0 1 -2 D=|0 -2
2 4 1 5 4
12 1 0 4
Bapuanr 4 A=0 1 -2 D=/0 1 8
3 1 3 -21
6 2 1 7 1
Bapuant 5 A= 2 3 D=|0 5 -2
5 0 0 0 1
5 1 -1 8
Bapuanr 6 A=|2 2 D=|0 3
0 -2 1 0
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Bapuant 7

Bapuanr 8

Bapuanrt 9

BapuanTt 10

3agauya 3. Haiftu paHT MaTpHIbl

-2 0 -1
A=l 0 2 3
1 -2 4

Bapuanr 1

2 1 -4
A=|4 2 O
1 -3 4

Bapuanrt 3
1 0 2
A=|-1 2 3
-3 10

Bapuant 5
-1 2 3
A=|1 4 1
2 03
Bapuant 7
1 -11
A=l2 -1 3
3 -2 4

Bapuant 9

Kontpoasnas paGora Ne2

—2 -1 3
A=| 4 2 -6
2 1 -3

Bapuanr 2
-1 3 5
A= 2 -6 O
1 -3 -5

Bapuanr 4

0 2 4
A=|3 -1 5

2 0 1

Bapuanr 6
5 3 -1
A=| 0 -6 2
-5 -3 1

Bapuanr 8
123
A=l1 4 1
2 0 3
Bapmuant 10
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3apaua 4. Pemuth cucteMy ypaBHeHHH MeToAoM ["aycca

Bapuanr 1 Bapuanr 2 Bapuant 3
X +2X, + X3 =4 3X; — Xy + X3 =3 X; +2Xy — X5 =2
Bapuanr 4 Bapuanr S Bapuanr 6
.
3X;, =X, +2X; =7 2% — X, +2X5 =1 2X, —3X, + X; =5
X, +2X, —X; =2 3% +2X, —X3 =9 X, +4X, —X; =3
(2%, —3X, +5X; =11 X, —4X, +3X3 =-5 3%, +2X, +3%, =1
Bapuanr 7 Bapuant 8 Bapuant 9
X, — 2X, + 2% = —1 X; —3X, + X3 =6 —4X; +5X, +2X3 =—12
Bapuant 10

2X; —6X, —4X; =26

Kontpoannas padora Ne3

3apayva 5. Haiitu MaTpuily JiuHeHOro mpeoOpa3oBaHys, IEPEBOSMIETO KaXKAbI BEKTOP X IBYXMEPHOTO
JIMHEHHOI' 0 IPOCTPAHCTBA B BEKTOP Y 110 CIEAYIOIIEMY AJITOPUTMY:

Bapuanr 1. CummeTpryHOe OTOOpaKEHHE OTHOCHTENBHO TpsiMoll X; = 0, a 3aTeM OBOPOT Ha
90° o yacoBo#i CTpeIKe.

Bapuanr 2. CumMeTpryHOE OTOOpaKeHHE OTHOCHTENBHO TpsiMoi X = (0, a 3aTeM OBOPOT Ha
90° npoTHB YaCOBOW CTPEIIKH.

Bapmuanr 3. CummeTpryHOe OTOOpaKEHHE OTHOCHTENBHO IpsiMoii X; = 0, a 3aTeM cumMer-
pUYHOE 0TOOpaKEHHE OTHOCUTENBHO NpsiMor X, = 0.

Bapuanr 4. CummMmeTpryHOe OTOOpaKEHHUE OTHOCHTENBHO MpsiMOi X, = 0, a 3aTeM cUMMeT-
pHYHOE 0TOOpaKEHNE OTHOCUTENLHO NpsiMor X3 = 0.

Bapuanr 5. CummeTpryHOEe O0TOOpaskeHHE OTHOCHTENBHO Hadasla KOOPAMHAT, a 3aT€M MOBOPOT
Ha 90° IpOTHB YaCOBOM CTPEINIKH.

Bapwuanr 6. CummeTpryHOe OTOOpaKEHHE OTHOCHTENBHO MpsiMO X, = 0, a 3aTeM cuMMeT-
pUYHOE 0TOOpakeHHE OTHOCUTEIHHO Havyajga KOOPIMHAT.

Bapuanr 7. CummeTpuyHOe 0TOOpa)keHUE OTHOCUTENBHO Haudajla KOOPAMHAT, a 3aTeM CUMMET-
pUYHOE 0TOOpaKEHHE OTHOCUTENLHO NpsiMor X3 = 0.

Bapuanr 8. CummeTpryHOe 0TOOpaskeHHE OTHOCHTENBHO Hayana KOOPAHMHAT, a 3aTeM CHMMET-
pUYHOE 0TOOpaKEHHE OTHOCUTENBHO NpsiMor X, = 0.

Bapuanrt 9. IToBopor mo wacoBoil crpenke Ha 90°, a 3aTeM CHMMETPHUYHOE OTOOpakeHHe
OTHOCHUTENBFHO NpsiMoHi X, = 0.

Bapuanr 10. CummeTpryHOE 0TOOpakeHHE OTHOCHUTENLHO mpsiMod X; = 0, a 3areM moBOpOT Ha

90° npoTHB YaCOBOMH CTPEIIKH.
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3anaua 6. Jlans sepuminsl peyromsrnka A(X, Y;), B(X,, Y,), C(Xs, Y3) -

CocraBuTh: a) ypaBHECHUS MeIHaHbl U BBICOTHI Tpeyronsiuka ABC , mpoBeneHHbie u3 BepiinHbl A ;
0) ypaBHEHHE OHCCEKTPUCHI BHYTpeHHETO yria B .

A B C
Bapuanr 1 (3,1 (-13,-11) (-6,-3)
Bapuant 2 (26,-5) (2,2) (-2,-1)
Bapuant 3 (-2,3) (-18,-9) (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapuanr 5 (5,4) (3,-9) (-12,8)
Bapuanur 6 (14,-2) (11,8) (15,-6)
Bapuant 7 (-21,4) (4,10) (-6,7)
Bapuant 8 (-3,-4) (8,-7) (16,12)
Bapuanr 9 (22,8) (4,14) (-5,9)
Bapuant 10 (-8,-7) (6,16) (-4,-14)

Kontpoannoe 3axanue Ne2

KonTpoasnasa padora Nel

3agaya 1. Beraucnute npenensr QyHKITHI

Bapmuanrt 1 Bapmant 6
32
X=X =x+1
im—— i 2 o [y2
N —3x1 2 1@0(\/x +X+1—-/X X)
Bapuant 2 Bapuant 7
. 1 4 1 12
lim| ———— lim _
X—2 X_2 X _4 X2 X—2 X3_8
Bapmant 3 Bapuant 8
Iim—“zx2+3x l V1+2x -3
10 343 _ 0y X'EW
Bapuanr 4 Bapuant 9
lim sin X - tgx lim sin 2x
x—0 1 —C0oS X x>0 J1+ X —1
Bapuanr 5 Bapmuant 10
3
_ (2x+5)" lim(1—2x)*
lim x>0
x>o\ 2X+1
3anaua 2. MccnenoBath QyHKIMIO U TIOCTPOUTH FPadUK.
Bapuanr 1 Bapuanr 6

x* 2
YZI“LZ& y=x3(1-x)



Bapuanrt 2

y — X2e—2x

Bapuant 3
y= < X
2

Bapuanr 4
X
== _2x°
y 4

Bapuanr S

Yy =X+1+X

KonTtposbnas padora Ne2

3agaya 3. HaiiTu HeonpeneIeHHBIN HHTETPaJL.

Bapuanr 1
Ix -arctg 2xdx
Bapuanr 2
I X-In3xdx
Bapmant 3
j x* e~ dx
Bapuanr 4

_[0033 2x dx

Bapuant S

J'In22xdx

3agaya 4. VccnenoBaTh CXOIUMOCTh YHUCIOBOTO psAa

Bapuanr 1
2, 3n°+2n
nzzl“ n*+5n-5
Bapuanr 2
iln(l+ izj
n-1 n

Bapuanr 3

i\/n2 +7
n®+12

n=1

Bapuant 7

y =/xe”

BapuanTt 8

2
+2x%°

y:xz—l

Bapuant 9

X2

= —2x?
Y=

Bapuanr 10

y=Xx>+2+J-X

Bapuanr 6
j In (3x + 2) dx
Bapuant 7
j X - e dx
Bapuant 8
I(x+ 2) - cos 3x dx

Bapmuant 9
,[ xdx

X* +3x—4
Bapuanr 10
J'sin3 3xdx

Bapuanr 6

= nk3"
2

n
1 N

Bapuant 7

[~y
< n
2y

Bapuant 8

o0 10n
2

n=1

61



Bapuanr 4 Bapuant 9

= In(n+3) = n(3"-4)
Bapuanr S Bapuanr 10
= 1 < 1

le Jn® In(n +1) le 2/ne In(n+1)

Kontpoannas padora Ne3

3agauya 5. VccnemoBaTh QyHKINH HAa SKCTPEMYM

Bapmuanr 1 Bapuanr 6
z=xy*(2-x-Y) z=xy*(1-x-Y)
Bapuanrt 2 Bapuanr 7
2=x’y*(1-x+Y) z7=xy*(L-2x-Y)
Bapuant 3 Bapuant 8

y y
z=e2(x*+Yy) z=e2(x*-y)
Bapuant 4 Bapuanr 9
z=e*(y*—2x) z=e*(y*+2x)
Bapuant 5 BapmuanTt 10
z=xy—In(x+vy) z=—xy—In(x-y)

3anaua 6. Haiitu oOmiee pemenue nuddepeHunaab-HOro ypaBHeH)s IEPBOro NOpsaKa

BapmuanTt 1 BapmuanT 6
- .4
2y —y* +x=0 Y = yxy
Bapuanr 2 Bapuant 7
y'+¥:xex’2 Xy —y =y
Bapuant 3 Bapuant 8
. 1 - X
Y=< y-y=e
Bapuanr 4 Bapuant 9
Xy =1-x* y —2xy =e*
Bapuant 5 Bapuanr 10
Yy +x=1 2X°yy +y* =2
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Koutpoannoe 3axanue Ne 3

KonTpoasnas padora Nel

3agaua 1. bpocator 1Ba kyOmka. CYMMHUPYIOT YHCIIO OYKOB, BRITIABIINX HA BEPXHUX I'PAHAX KYOHKOB.
[TocTponTh MHOKECTBO 3JIEMEHTaPHBIX COOBITHIA (2 M €T0 TTOAMHOKECTBO, COOTBETCTBYIOIIEE
yKkazaHHOMY coObITHIO A. Hafiti BeposiTHOCTE coObITrs A. [IoCTpOUTH TOIMHOMKECTBO,

COOTBETCTBYIOIIee COObITHIO A (momomHeHue A). HaliTi ero BeposTHOCTS.

Bapuant

CoObITHE A

1

A={cymma oukoB OoibIire 3}

A={cymma oukoB OoibIire 4}

A={cymma oukoB Gosbie 5}

A={cymma oukoB OoibIire 6}

A={cymma oukoB Gosblie 7}

A={cymma oukoB 6osbIie 8}

A={cymma oukoB Gosbie 9}

A={cymma oukoB 6osnbmie 10}

O |NOOI|B~|WN

A={cymma oukoB 6osbie 11}

[EEN
o

A={cymma oukoB Gosplie 2}

3anaua 2. B ogqHom cocyae Haxozsrces by 6enpix u U; yepHbIX mapos. Bo BTopom — B, 6enbix u Y,
4yepHbIX. bpocatoT n1Ba kyOuka. Ecii cymMMa 04KOB, BBITABIINX HA BEPXHUX I'paHax, MeHbie 10, OepyT
ap u3 MepBOTO COCy/a, eciu Oombie win paBHa 10 — U3 BTOpOro.

Bapuant

YciaoBue 3agaun

1

b,=7;9,=6;B5,=5;4,=9

Brinyt 6ensrii map. KakoBa BeposiTHOCTD
TOTO, YTO CyMMa OYKOB ObLIa HE MEHbIIIE
10?

b,=7,9,=6;B5,=5;4,=9

BrinyT uepHslit map. KakoBa BeposTHOCTB
TOT0, YTO CyMMa OYKOB ObUia MeHblie 10?

B]_=6; q1=5; 52:7; q2=9

BerayT 6enbrii map. KakoBa BeposITHOCTB
TOT0, YTO CyMMa O4YKOB Obl1a MeHbie 107

B]_=7; q1=5; Bzzg; q2:6

BrinyT uepHslit map. KakoBa BeposTHOCTB
TOTO, YTO CyMMa OYKOB ObLTa HE MEHbIIIE

10?

b,=5; q1=6; 52:9; q2:6

BrinyT uepnblii map. KakoBa BeposiITHOCTb
TOTO, YTO CyMMa OYKOB ObLTa HE MEHbIIIE

10?

B]_=5; qlzg; 52:7; I‘I2=6

BrinyT Genbiii map. KakoBa BeposiTHOCTB
TOT0, YTO CyMMa OUYKOB ObU1a MeHplIe 107?

B]_=5; q1:7; 52:6; q2:9

BrinyT uephslii map. KakoBa BeposITHOCTb
TOT0, YTO CyMMa OYKOB OblJIa HE MEHBIIIE

10?

B1:5; q1:7; B2:9; q2:6

BrinyT Genbiii map. KakoBa BeposiTHOCTB
TOT0, YTO CyMMa OYKOB ObUia MeHblie 10?

B]_=4; q1:8; Bzzg; I‘I2:6

BrinyT 6enbrii map. KaxoBa BeposiTHOCTB
TOT0, YTO CyMMa OUYKOB ObU1a MeHplIe 10?

10

B]_=8; q1:4; 52:6; I‘I2:9

BoinyT uepHslil map. KakoBa BepoaTHOCTB
TOT0, YTO CyMMa OYKOB OblJIa HE MEHBIIIE

10?
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Kontpoasnas paGora Ne2

3agaya 3. CnyuvaiiHas BenuuuHa X 3a/iaHa TUIOTHOCTBIO paclpeeiicHus BEpOSITHOCTEH (CM. Tpaduk).
ITocTponts rpaduk GyHKIWH pacTpeeTeHrsI BEpOATHOCTEH, HANTH MAaTEeMaTHIECKOE OXKHIAaHUE U

JIUCTIEPCUIO CITYYaHOW BEIUYHUHBL.

f(x)
d
b

Bapuant a b c d Bapuant a b C d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 13 0.5 7 1 2 2.6 0.4
3 0 05 1.25 05 8 2 25 3.3 0.4
4 05 1 1.7 0.6 9 2 3 3.6 0.4
5 1 15 2.2 0.6 10 3 4 4.4 0.6

3amaua 4. 3aKkoH pacnpe/ieNieHns] TBYMEPHOH ANCKPETHON ciydaiiHoi BemwauHEI (X, Y) 3a1aH TaOnurei:

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 ycinoBHbIE 3aKOHBI pacIpeACIICHUS:

Bapuant
1 CITy4aifHO¥ BenmunHbI X ripu ycnoBuu Y = () 1 cirygaiiHoW BenmmuuHb! Y 1pH yciroBuu X = -1
2 CITy4aifHO¥ BenmmunHbI X ripu yenoBuu Y = 0 1 cirydaiiHol BenmmuuHb! Y 1ipu ycroBuu X = 0
3 ciy4aitHoil Bennunabl X npu ycsnoBun Y = 0 1 cinydaiiHol BenmunHb! Y mpu ycnoBun X = 1
4 CITy4aiiHOM BeM4MHBI X MpH yclioBuH Y = | 1 cirydaifHOW BerduHBI Y NP yCIoBuu X = 1
) ciydaitHo# BenmunHbl X nipu yeioBur Y = 1 1 ciyvaiiHoi BennuuHbl Y mipu yeinoBun X = 0
6 ciydaitHo# BennuuHbl X nipu ycsioBun Y = 1 u cinydaiiHol BenuuuHbl Y nipu ycnosun X = -1
7 ciydaitHo# BennunHbl X pu ycsioBud Y = 2 U ciydaiHoW BenuuuHbl Y npu ycnosun X = -1
8 ciydaitHo#l BemunHbl X 1pu ycinoBun Y = 3 1 ciy4aiiHoi BesmunHbl Y 1ipu yeinoBun X = 0
9 CITy4aiiHOM BETMYMHBI X MPH YCIOBUH Y = 2 1 CIIy9aifHOW BEeIHUWHBI Y MPH yCIoBUHU X = 1
10 CITy4JaitHOW BEIMYUHBI X TIpH yCIOBUH Y = 3 U CITydaitHOM BeTWInHBI Y TIpH yeiroBud X = 1
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Kontpoannas padora Ne3

3agaua 5. [IpencTaButh JaHHYIO BRIOOPKY B BHJIE BAPUAIMOHHOTO psiaa. [locTpOUTh MONKUIOH 4acToT,
TUCTOTpaMMY U TpadyK SMIUPHUECKON (PYHKIINU pactpeeieHusl.

Bapuant Boi0opka
1 3| 8 17 6 14 6 9 5 9 12 | 17 6 7 8 6
2 6580 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
3 6| 1 1 7 3 4 1 3 8 9 10 | 12 6 7 2
4 50| 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
5 60| 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
6 30| 40 | 35| 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
7 55| 50 | 55 | 30 | 60 | 40 | 75 | 80 | 70 | 40 | 80 | 35 | 80 | 35 | 75
8 80| 40 | 35 | 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65| 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 451 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

Haiiti Moy, MemuaHy, cpeiHee U TUCTIEPCHIO (CMETEHHYIO M HECMEIICHHYTO).

3anaua 6. [lepen BeiGOpaMu B ropoze ObLTO omporireHo N uenoBek. U3 uux K uenoBex otmanu
MMpEANOYTCHUC HBIHCIIHEMY MOpPY. Ha xakoe KoJIu4ecTBO roJI0COB MOMKET pacCUnUTBIBAaTh MIp Ha
BbIOOpax, eciu Beero B ropoae N u3dupateneil (BEIYUCIHATE C TOBEPUTENBbHOI BeposTHOCTHIO 0.95 1

0.99).

Bapuaut n k N
1 500 200 30000
2 1200 300 80000
3 800 200 100000
4 600 150 50000
5 700 140 90000
6 750 250 60000
7 1500 400 35000
8 900 200 33000
9 500 120 40000
10 1500 800 330000

Kountpoannoe 3ananue Ne 4
KonTpoasnas padora Nel

3agaya 1. MetonoM AMHAMUYECKOTO MPOrPaMMUPOBAHUS OCYLIECTBUTH BEIOOP TPAHCIIOPTHBIX
MapILIPYTOB MJIM TEXHOJIOTHUECKUX CIIOCOO0B M3roToBIeHU u3aenuii. Cymma Beca Iyr MUHHMAaJbHA.
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19

Bec nyr

Bap. |1 |2 3|4 |5|6 |7 [8]|9]10]11]12]13 1415|1617 |18
1 2511012 |5 |10 7 |15 |13, 7|5 |3 |4 ]| 7[1]1]4
2 3|72 |12 |11 |3 |11 11|11 |14 |17 |42 |5 |52 |24
3 2141 ]183|]19|]4 12|29 11126 |1 |6 |[11]3 |34
4 2 8|6 |17]14 |5 |13|4]|10|18| 9 |7 | 7|7 |15]4]4]4
5 28| 7(11]13|6 |15|5 |11 |17, 6 |9 |6 |5|5[|7]|7]4
6 2 3| 715|157 |14|6 |12 |11 4 |11 ]5 |9 |83 |44
7 2151319148 |183/8 13|14, 3 |14]9 ]10]9[11]3 ] 4
8 2|6 |2 [11]18]|9 179 |11 )17 8 |15 11|12 |5 |12 2 | 4
9 2 (3/11]19|13| 3 |18|10|17 |18 | 5 |12 |6 |11 |12|10]| 5 | 4

10 2 711220114 |19(11]19 13| 4 |11 |7 ]|]6[9[3 ]34

3agaua 2. ChopmupoBath 6a3UCHBIH 1aH MeTOI0M Dores U HAUTH ONTUMAJIBHOE PEIICHUE!

BapuasuT 1
B, B- B; B,
A, 5 7 3 100
A, 1 2 5 150
A, 3 4 1 50
75 80 60 85
Bapuant 2
By B, B; B,
A, 5 11 9 T 100
A, 6 3 1 8 20
A; 3 5 2 160
90 70 110 80
Bapuaurt 3
By B, B; B.
A, 3 4 6 2 300
A, 7 3 g 11 400
A, 5 2 6 4 150
250 400 110 90
BapuanTt 4
B, B, B; B,
A, 7 12 4 6 150
A, 5 6 3 4 130
As 13 8 7 3 160
120 80 &0 70
Bapuasut 5
B, B, B B,
A, 7 4 2 6 150
A, 1 3 5 4 130
A, 8 10 1 3 160
100 190 80 70
Bapuaut 6
B, B, B; B.
A, 8 7 2 4 a0
A, 3 5 9 8 110
As 10 2 6 7 100
120 50 80 30
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Bapmant 7

B, B, B; B,
A, 1 3 2 5 110
A, 2 4 6 1 70
A 8 1 7 100
50 60 90 80
Bapuant 8
B, B, B; B,
Ay 2 1 6 7 150
A, 3 11 2 60
A 4 2 1 3 90
40 120 60 20
Bapuant 9
By B, B; B.
A, 8 12 9 6 180
Ay 10 7 5 13 160
A 6 4 11 9 160
130 80 90 100
Bapuant 10
B, B, B; B.
A, 4 3 g 1 270
A, 2 10 4 150
As 3 3 9 180
200 80 140 110

3anaya 3. Haiitu cranoHapHble BEpOSTHOCTH A1 cilydaiiHoro npouecca N, 3aganHoro rpagom

IIEPEXOJ0B COCTOSIHUI:

Kontpoasnas padora Ne2

Bapuanmur 1 — 3.

Bapuanmur 4 — 6.

Bapuanmuot 7 - 10.
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Bapuanm - 2 A A My Hy Ha
1 1 1 1 1 2 3
2 1 2 3 1 1 1
3 3 2 1 1 2 3
4 1 1 1 1 2 3
5 1 2 3 1 1 1
6 3 2 1 1 2 3
7 1 1 1 1 2 3
8 1 2 3 1 1 1
9 3 2 1 1 2 1
10 2 2 1 1 2 2

3agaya 4. PaccumTarh mapaMeTphl CceTeBOro TpaduKa, HCIONB3YS CIEAYIONINEe BPEMEHHBIE
MOKa3aTeNu padoT:

Bapuantbi

Koab1 pador
Noel | Ne2 | Ne3 | Noeqg | Ne5 | Ne6b | Ne7 [ Ne8 ([ Ne9 [Nel0

10 | 12 | 11 9 13 | 14 8 15 9 12
12 | 11 | 10 8 10 | 13 | 12 9 10 8
28 | 30 | 32 | 27 | 25 | 24 | 22 | 29 | 27 | 22
35 | 36 | 38 | 40 | 42 | 44 | 46 | 45 | 40 | 42
12 | 11 8 10 7 9
55 | 58 | 60 | 63 | 65 | 64 | 62 | 60 | 63 | 54
22 | 23 | 24 | 25 | 26 | 25 | 24 | 23 | 22 | 26
32 | 30 | 31 | 29 | 28 | 33 | 31 | 28 | 31 | 28
6 5 7 3 4 5 8 9 3 6
10 | 11 | 12 | 10 9 10 | 11 | 12 9 10
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Kontpoasnas padora Ne3

3agaya 5. Matpuna A B MaTpuYHON UTPE UMEET BUJL

x 2 3
vy 3 4
6 7 8

YcTaHoBUTH IIpU KaKUX X U y B MAaTpULIC A nmeercs CCJIOBAsA TOYKaA U PCIIUTL UTPY:
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Bapuantbl
3HaueHua
Noel | Ne2 | Ne3 | Neqg | Ne5 | Ne6b [ Ne7 [ Ne8 ([ Ne9 [Nel0
X 2 3 7 9 12 5 6 4 7 1
y 11 12 4 8 8 3 5 6 3 7

3agaya 6. Permth 3aa9y METOIOM MaKCHMUHHOW CBEPTKH.

Bapuant 1
Kpurepun IIpennpusitue a; | llpeanpustue a, | llpexnpusitue a; | Ilpexnpustue a,
K1 0,6 0,4 0,7 0,5
K2 0,7 0,7 0,3 0,7
K3 0,9 0,1 0,5 0,3
K4 0,4 0,8 0,59 0,5
K5 0,6 0,7 0,8 0,7
Bapuanr 2
Kpurtepun Ipennpusitue a; | llpennpusitue a, | Ilpexnpusrtue a; | lIpexnpusitue a,
K1 0,3 0,45 0,78 0,52
K2 0,25 0,35 0,24 0,5
K3 0,4 0,15 0,55 0,59
K4 0,5 0,65 0,75 0,5
K5 0,6 0,7 0,8 0,58
Bapuanrt 3
Kputepun IIpennpusitue a; | IlpennpusnTue a, | lIpennpusitue a; | IlpexnpusnTue a,
K1 0,32 0,46 0,17 0,3
K2 0,255 0,35 0,23 0,7
K3 0,42 0,15 0,57 0,8
K4 0,52 0,64 0,75 0,9
K5 0,61 0,73 0,18 0,51
Bapuanr 4
Kpurepun Ilpennpusitue a; | llpennpusTue a, | lIpexnpusitue a; | IlpexnpusTure a,
K1 0,32 0,44 0,27 0,1
K2 0,25 0,43 0,2 0,4
K3 0,24 0,41 0,54 0,5
K4 0,55 0,68 0,75 0,2
K5 0,26 0,79 0,78 0,5
Bapuanr 5
Kpurepun Ilpennpusitue a; | llpexnpusitue a, | Ilpexnpusrtue a; | IIpexnpusitue a,
K1 0,23 0,24 0,67 0,1
K2 0,25 0,32 0,42 0,15
K3 0,44 0,21 0,55 0,1
K4 0,52 0,66 0,75 0,55
K5 0,56 0,47 0,48 0,35
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Bapuanr 6

Kpurepun IIpennpusitue a; | llpeanpusitue a, | llpeanpusitue a; | Ilpexnpusitue a,
K1 0,73 0,84 0,7 0,35
K2 0,45 0,32 0,72 0,5
K3 0,44 0,13 0,35 0,65
K4 0,5 0,56 0,75 0,15
K5 0,6 0,79 0,8 0,5
Bapuanr 7
Kpurepun IIpenqnpusitue a; | IIpexnpusrue a, | Ilpexnpusarue a; | IIpexnpusitue a,
K1 0,35 0,47 0,74 0,85
K2 0,25 0,35 0,23 0,35
K3 0,4 0,51 0,35 0,5
K4 0,54 0,65 0,75 0,59
K5 0,6 0,76 0,88 0,57
Bapuant 8
Kpurtepun Ipennpusitue a; | llpennpusitue a, | Ilpexnpusrue a; | IIpexnpusitue a,
K1 0,33 0,4 0,47 0,5
K2 0,25 0,23 0,42 0,35
K3 0,34 0,15 0,55 0,25
K4 0,75 0,65 0,75 0,15
K5 0,6 0,47 0,8 0,51
Bapuant 9
Kpurtepun Ipennpusitue a; | llpennpusitue a, | Ilpexnpusrue a; | Ipexnpusitue a,
K1 0,2 0,4 0,7 0,6
K2 0,25 0,33 0,24 0,3
K3 0,3 0,17 0,57 0,51
K4 0,9 0,6 0,75 0,45
K5 0,6 0,57 0,8 0,35
BapmuanTt 10
Kpurepun Ilpennpusitue a; | llpennpusnTue a, | lIpexnpusitue a; | IlpexnpusnTue a,
K1 0,3 0,48 0,74 0,7
K2 0,15 0,83 0,72 0,45
K3 0,49 0,16 0,53 0,85
K4 0,53 0,36 0,75 0,52
K5 0,26 0,77 0,8 0,5

3agaya 7. ['pynma u3 4 3KcrepTOB OLIEHUBAET KayeCTBO MPOIYKINK 7 mpeanpusatuil. X npeanodyrenus
MIpeJICTaBIeHbl B Tabnuie. Berauciants KodpGUIMEHT KOHKOPAANWKA M OIEHHWTHh €ro 3HAYMMOCTh Ha
yposHe a = 0,05 — onpeneuTh COriacoBaHHOCTh HKCIEPTOB.

Bapuanr 1
IIpeanpusitus Okcnepr 1 Jxcnepr 2 Okcnept 3 Okcneprt 4
II1 1 4 1 1
12 3 3 2 2
I3 2 2 4 4
114 3 1 5 2
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Bapuanr 2

Ipeanpusitus

Okcnepr 1

Okcnepr 2

Jxcnepr 3

Okcneprt 4

II1

12

113
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115

I16
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Bapuant 3

Ipeanpusitus

Ixcnepr 1

Ikcnepr 2

Ikcnepr 3

Ikcnepr 4

1

7

12

I13

T4

I15

I16

7
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Bapuanrt 4

Ipeanpusitus

Ikcnepr 1

Ikcnepr 2

Ikcnepr 3

Ikcnepr 4

1

1

12

13

114

I15

116

7
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Bapuant 5

Ilpeanpusitus

Ikcnepr 1

Ikcnepr 2

Jkcnept 3

Ikcneprt 4

1
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114

I15

116

117
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Bapuanr 6

Ipeanpusitus

Okcnepr 1

Okcnept 2

Jkcnepr 3

Okcneprt 4

1

112

113

114

115

116

117

N0l RP|WN W o
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~NOH RO BRININ
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Bapuant 7

Ipennpustus

Ikcnepr 1

Ikcnepr 2

Jkcnepr 3

Jkcnepr 4

II1

1

4

2

2

12

I3

114

3
6
4

1
2
4

2
4
7

1
2
5
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15 4 6 1 2
I16 7 3 6 5
7 2 7 5 7
Bapmuanr 8
IIpeanpusTus Ikcnepr 1 Ikcnept 2 Ixcnept 3 Ikcneprt 4
111 5 6 2 3
112 3 7 2 3
3 2 5 4 1
114 1 4 7 3
5 3 1 1 6
116 6 2 6 7
7 7 2 5 2
Bapmuant 9
IIpeanpusitus Ikcnepr 1 Ikcnept 2 Ixcnept 3 Ixkcneprt 4
11 4 6 2 6
12 1 7 1 3
3 2 2 4 3
114 4 4 5 3
15 3 1 3 2
116 6 3 7 1
7 7 4 6 7
Bapmuant 10
IIpeanpusitus Ikcnepr 1 Ikcnept 2 Ixcnepr 3 Ixkcneprt 4
11 6 3 7 4
12 3 4 5 4
3 2 7 4 4
114 1 1 6 1
15 3 5 1 7
116 7 2 2 2
7 5 6 2 3
4.3. OneHo4HbIe CPEeACTBA IS IPOMEKYTOYHON aTTeCTAIINH.

Ilepeuyenb BOpoOCcoB 11 MOATOTOBKM K 3a4ety (1 cemectp)

Pasnen 1. Dnemenmor ouckpemnot mamemamuxu, 1uHeluHas aieedpa ¢ nemMeHmamu
ananumudeckou 2eomempuu (Tembl 1-6)

©CoNOA~ N E

el el ol ol o
COUlRWNEO

[Tonsite MHOXKecTBa. CrIOCOOBI 3a/1aHUS.
[TonMHOk€eCTBO. MOIIHOCTh KOHEUHOT'O MHOXKECTBA.
Jwnarpamma Benna-Ditnepa.
Onepanuny HaJ MHOXKECTBAMH.
CBolicTBa MHOKECTB.
Jloruka Bbeicka3biBanuil. [Ipocroe, c10%HO€E BHICKA3bIBAHUE.
Tabnuia HICTUHHOCTH BBICKA3bIBaHUH.
KOHBIOHKTHBHAS U JU3bIOHKTUBHAS HOPMAJIbHBIE (DOPMBI.
Jloruka npenukaroB. KBantop BceobmuocTi. KBaHTOp cyliecTBOBaHUS
. OcHOBHBIE OHATHS Tpada.
. HeopuentupoBaunnsiii rpad. Bepmnna. Pedpo.
. OpuenTtupoBanHblii rpad. Bepmuna. Jlyra.
. Matpuiia CMEKHOCTH.
. MaTpuiia MHIIUIEHTHOCTH.
. Kombunaropuka. O6mue npaBuia KOMOMHATOPUKH.
. [lepectanoBku. Pazmemienus. Coueranus.
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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.
43.
44,
45.
46.
47.

IlepecTaHOBKH, pa3MEILIEHUS U COYETAHUSI C TOBTOPEHUSIMH.
OCHOBHBIE CBEJICHUS O MaTPULIAX.

Ornepanuu HaJy MaTpPULIAMHU.

Ornpenenurenu KBaJpaTHbIX MATPULL.

CBoiicTBa onpeaenuTeNIe.

OO6patHas marpuna.

Panr matpunsl.

CucrteMa N JIMHEHHBIX YPABHEHUN C N MEPEMEHHBIMH.
Meton obpatHoit MaTpuisl 1 popmyinsl Kpamepa.

Meron I"aycca.

CucreMbl TUHEHHBIX OJHOPOJHBIX YPABHEHUMH.

[ToHsATHA N-MEPHOTO BEKTOPA U BEKTOPHOTO IPOCTPAHCTBA.
CkasiipHOE U BEKTOPHOE IPOU3BEJCHHUE.

PasmepHoCTh 1 6a3UC BEKTOPHOTO MPOCTPAHCTBA.

[lepexon k HOBOMY 0a3ucy.

EBKIIMI0BO TPOCTPAHCTBO.

JInHeliHbIE ONIEPaTOPBI.

Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO Olleparopa.
Mopnenu npeacTaBiieHUs: KOMIUIEKCHBIX YUCEIL.
Anrebpanueckasi GopMa MpeICTaBICHUS KOMITJIEKCHBIX YHUCE.

TpuronomeTpuyeckas U mokazaresibHas (OPMBI IIPEICTABICHUS KOMIUIEKCHBIX YHCEIL.

CucrteMbl KOOPJMHAT.

[Ipocreiimne 3a1a4m aHATUTUIECKON T€OMETPUH.
YpaBHeHUE JTMHUU HA IUIOCKOCTH.

YpaBHEHHE NIPAMON.

VYcnoBus napajuieIbHOCTH U NEPIEHIUKYIIPHOCTH IPSIMBIX.
Paccrostnue oT TOUKM 10 IpAMON.

OKpy’KHOCTb U JJUIUIIC.

['unepbona u napabona.

[TonsspHBIE KOOPAVHATEI.

[T1nockocTh 1 npsiMasi B IPOCTPAHCTBE.

IlepeyeHb BONPOCOB /Uil MOATOTOBKM K 3K3aMeHY (2 cemecTp)

Paznen 2. Mamemamuueckuii ananuz (Tembl 7-12)

CoNoOAEWNE

[ e N e S N
O WNREO

[Tonstue pynxuu. OCHOBHBIE CBOMCTBA U KIacCU(UKAIUS.
[penen ¢pynkiun. OCHOBHBIE TEOPEMBI O Mpeeax.
HenpepsiBHOCTH QyHKIINH.

[TonsiTrie Mpon3BOAHON (QYHKIUY.

OcHoBHbIe npaBuIa AuddepeHnpoBaHusl.

Huddepennnan GyHKIIUH.

OcHoBHBIE T€OpEMBI AU(PPepeHIINATHLHOTO HCUUCICHHUS.
IIpaBuno Jlonurans.

Bospacranue u yosiBanue QyHKIui.

. XapakTepHble TOUKH (PYHKIMIA U XapaKTepHbIE JIMHUU UX IpadUKOB.
. Obm1as cxema uccie1oBaHus (QYHKIMHA U ITOCTPOECHUS UX Tpa(UKOB.
. IlonsiTust mepBooOpa3HOI 1 HEONPEIEIIEHHOTO HHTErpaJa.

. CBOliCTBa HEOIIPEIETIEHHOI'O HHTETpaIa.

. MeToapl MHTETpUPOBaHUSL.

. Ilonusgrue OMMPCACIICHHOI'O MHTCrpaJia.

. CBoOliCTBa ONPEICIICHHOTO NHTETpara.
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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.

OnpeneneHHbI HHTETpal Kak GyHKUUSA BepxHero npeaena. @opmyna Helorona-
JleliOHMIIA.

MeTo/1bl BBIYMCIIEHUS ONPEAEIEHHOTO MHTETpaa.

['eomeTpryeckue NpUI0KEHUs ONPENEICHHOIO HHTETpaIa.

HecoOcTBeHHbIE HHTETPAIBIL.

[TonsiTre yncioBoro psaaa. OCHOBHBIE CBOMCTBA PAIOB.

[Tonsitrie cxomumocTu psina. HeoOXoauMblii IPpU3HAK CXOAMMOCTH Psja.

[TpusHaky cpaBHEHHs Ul UCCIIEI0BAaHUSA CXOAUMOCTH PALOB € IOJIOKUTEIbHBIMU
YJIEHAMHU.

JlocTatouHble IPU3HAKYA CXOAUMOCTH PSAJOB C HEOTPULATEIbHBIMY YWICHAMM.
AOCOII0THAs ¥ YCIOBHAs CXOMMOCTb 3HAKOIIEPEMEHHBIX psaoB. IIpu3Hak cxoaumoctu
JleiiOHMIIa 71 3HAKOUYEPEAYIOIIErocs psja.

CrenenHble psabl U UX cBoiicTBa. Teopema AbGerns. Paguyc cXoquMocTu CTENIEHHOTO
psza.

Psansr Tennopa u MaxkinopeHa.

[TonsTHEe QYHKIIMM HECKOJIBKUX MIEPEMEHHBIX, IIPEAeT U HEMPEPHIBHOCT (PYHKIUH.
YacTHble MPOU3BOHBIE IEPBOTO TOPSIIKA U MONHBINA Auddepernnan GyHKIuu
HECKOJIBKUX IIEPEMEHHBIX.

[Ipou3BoHAs IO HAMPABIICHUIO, TPAAUECHT (PYHKIUH.

OKcTpeMyMbl YHKIIMU MHOTUX [IEPEMEHHBIX, HEOOXOIMMOE U JOCTAaTOYHOE yCIIOBHE
AKCTpEMyMa.

VYcioBHBIN 3KCTpeMyM (DyHKIIMH JBYX epeMeHHbIX. MeToa MHOuTenel Jlarpanxa.
JIBoiinble nHTErpaisl. CBeleHne KpaTHOIO HHTErpaia K IOBTOPHOMY.
I'eomeTprueckas MHTEpIIPETaLds ABOMHOIO MHTErpaa.

OO0bikHOBEHHBIC MU dhepeHIranbHbIe ypaBHeHU. OCHOBHBIE TIOHSTHS.
Juddepenunanbable ypaBHEHHs IEPBOTO MOPSJIKA C pa3AeSIOIIUMUCS IEPEMEHHBIMU.
OpnnHopoaubie quddepeHInanbHble ypaBHEHUS IEPBOTO MOPSIKA.

Jlunelinble nuddepeHnnanbHble ypaBHEHUS IEPBOTo MOpsAKa.

JuddepennmanbHble ypaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAOIMEe TOHMKEHUE MOPsIKa.
Oob11ee peleHre 0JHOPOJHOTO JIMHEHHOr0 1n(hepeHnaTIbHOr0 ypaBHEHHUs BTOPOTO
NOPSAJKA C TOCTOSIHHBIMU KO3(PPUITMEHTAMHU.

YacTHoe pelieHre HeoJHOPOJHOTO JIMHEHHOT0 1 depeHINaTbHOI0 ypaBHEHHS
BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 pULIeHTaMu.

IlepeuyeHb BONpoOCcoB 1Jisl MOATOTOBKM K 3a4eTy (3 ceMecTp)

Pasnen 3. Teopus eepossmnocmeti u mamemamuueckas cmamucmuxa (Tembl 13-17)

1.
2.

©ooN O~ W

OcHoBHbIE OHATHS T€OpUU BeposiTHOocTel. CiydaiiHble COOBITUS U X KIIaCCHU(pHUKALUS.
BepositHoCTh coObITHA. Kitaccuueckoe, CTaTUCTUYECKOE U TEOMETPUIECKOe
OIIpeCIICHUS.

JlelicTBUS HaJl COOBITUSMH.

TeopeMsl CIIOKEHUS U YMHOKEHHS BEPOSATHOCTEN.

3aBHUCUMBIE I HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSTHOCTD.

®opmyina nonaHoM BepossTHOCTH. Teopema baiieca.

IToBTOopHBIE HEe3aBUCcUMBIE UcibITaHus. Dopmyna bepryiuu. Teopema Ilyaccona.
JlokanbHas 1 HTErpangbHas TeopeMmsl Myaspa-Jlamnaca.

CrnyuaiiHast BEIMYMHA U €€ 3aKOH pacipeneneHus. JJUCKpeTHbIE U HEPEPhIBHBIE
CIIy4aifHbI€ BEJTUYUHBI.

10. OcHoOBHBbIE 3aKOHBI pacHpeeNeH sl CIy4allHbIX BEJTMUMH: paBHOMEpHOE, bepHymu,

[TyaccoHa, SKCITOHEHITMAIEHOE, HOPMAaJIbHOE.

11. ®ynkuusa pacnpeneneHus ciydailHOW BenuuuHbl. [IIIOTHOCTB pacnpeneneHus

HEMPEPHIBHOW ClTydallHOW BeJIMYMHBI. MIX cBoiicTBA.
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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.

UucnoBble XapaKTEPUCTUKU CIIyYallHBIX BEJIMYUH: MAaTEMAaTUYECKOE OKUJIaHKE,
JUCIIEpPCHs, CpeIHEE KBAAPATUUECKOE OTKIOHEHUE, UX CBOMCTBA.

Moga, Mennana, KBaHTUIM. HavanpHble U HEHTPAIbHBIE MOMEHTHI CIIYYaHbIX
BEJINYMH.

HepasencrBa MapkoBa u UeOrbImiesa.

3akoH Oonbiux uncen. Teopemsr Yeonimena u bepuymnu. Teopema Ilyaccona.

LenTpanbHas npeenpHas Teopema.

MHoOroMepHsbI€ Clly4aiiHbI€ BETUYNHBI.

@yHKIUA U ITIOTHOCTh PACpeeIeHUs JBYMEPHOU CllydalHOM BEJIMYUHBL. X
CBOMCTBA.

. 3aBHCHMBIE U HE3aBUCHUMEIE cnyqai/'leIe BEJIUYMHEI. Y CIOBHBIE 3aKOHEI

pacnpeeseHus.

. HucnoBbsle XapaKTEPUCTUKU JBYMEPHBIX CIIydalHbIX BenuuuH. KoBapuanus,

K02 (D PUITUEHT KOPPEISALINH.
OO6mue cBeieHUsI O BHIOOPOYHOM METOJIE.
Bapuatmonssle psbl U uX rpaduyeckoe n300paxeHue.
UucnoBble XapaKTEPUCTUKHN BBIOOPOUHOTro pacupenenenus. Mx cBoiicTsa.
[TonsTre 06 oneHke napameTpoB. XapaKTePUCTHKU OLIEHOK.
MeTo bl HaXOXKIAEHUS OLIEHOK: METO/I MOMEHTOB, METOJ] MAKCUMAJIbHOTO
MPaBA0N01001sI, METO]l HANMEHBIIIUX KBAAPATOB.

. Orenka reHepaibHON JI0JIM, TEHEPATBLHOM Cpe/IHEN U TeHEPATbHON AUCIIEPCHH.
. IlonsiTue 06 MHTEpBANBbHON OlLIEHKE MapamMeTpoB. [loBepuTenbHas BEpOSITHOCTh U

JOBEpUTENIbHBIN HHTEpBaL. O0beM BHIOOPKHU.
[ToHATHE CTAaTUCTUYECKOM MMIIOTE3bI U 001Iast CXeMa ee IPOBEPKH.
[IpoBepka rumnore3 o paBeHCTBE CPEHUX U TUCTIEPCUI IBYX COBOKYITHOCTEH.
ITpoBepka runoTes o 3aKOHE pacupeeIeHUs BIOOPKH.
IIpoBepka runore3 00 0THOPOAHOCTH BBIOOPOK.
OnHO(aKTOPHBIN JUCTIEPCUOHHBIN aHAIU3.
MexrpynmnoBas Bapuauus. BHyTpurpynmnoas Bapuausi.
JIByX(akTOpHBII TUCTIEPCUOHHBIN aHAIN3.
OyHKIMOHANbHAS, CTATUCTUYECKAs! U KOPPEISLMOHHAS 3aBUCIMOCTH.
JInnelHas nmapHas perpeccusi.
Koadpdunuent nerepmunanuu. IlpoBepka 3Ha4MMOCTH YpaBHEHUSI pETPECCUH.
Omnpenenenne 10BEPUTEBHBIX HHTEPBAIOB A KO3 (OUIMEHTOB U (PYHKIUU
perpeccuu.

IlepeuyeHb BONpOCOB /i MOATOTOBKHM K 3K3aMeHy (4 cemecTp)

Paznen 4.Oxonomuko-mamemamuueckue memoowvt u mooeau (Tembl 18-24)

1.

ok w

S

MaremMaTtnueckre METOJbl ONTHMHM3alUA W MaTEeMaTU4YeCKOe IPOrpaMMHUpPOBAHUE,
METO/bI PEILICHMUS.

O6mas Moienb 3a/1a4l JTMHEHHOTO MTPOrPaMMUPOBAHMSI B CTAHAAPTHOW M KaHOHHYECKOM
(dopmax 3ammucH, METO/IbI PeILICHHS.

CuMIUIEKC-METOT PEMICHMS 3a]1a4 IMHEWHOTO TPOrpaMMHUPOBAHUS.

I'paduueckuit MeTo1 perieHus 3a1a4 JUHEHHOT0 POrpaMMHUPOBAHUSI.

JIBOMCTBEHHAas 3ajada JIMHEMHOrO IPOrPaMMHUPOBAHUSA, HKOHOMUYECKHUN CMBICI
JBOMICTBEHHBIX IIEPEMEHHBIX.

TpancnopTHas 3a1a4a JJMHEMHOTO POTPaMMHUPOBAHUS.

Meron ceBepo-3anagHOrO yria — COCTaBJICHHE II€PBOHAYAIBLHOIO OIOPHOrO IIIaHa
IIOCTABOK JUIsl PELICHHs TPAHCIIOPTHOM 3a4a4y JINHEHHOTO IPOTrPAMMHUPOBAHUS.

Meron MUHUMAIBHOIO 3JIEMEHTa — COCTABJICHME IIEPBOHAYAIBLHOTO OIIOPHOIO ILIAHA
IIOCTABOK JUIsl PEIICHUs TPAHCIIOPTHOM 3a1a4y JINHEHHOTO TPOrpaMMHUPOBaHUS.
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9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.

Meron ®orenss — cocTaBiieHHE NEPBOHAYAIBLHOIO OMNOPHOTO IUIAHA IOCTABOK JIs
pellIeHrs TPAHCIIOPTHOM 3a/1a4yl IMHEHHOTO MPOTrPaMMHUPOBAHHUSL.
[lepepacnpeneneHue miaHa MNOCTaBOK, IIUKJIbI IEPECUETA.

Meton ~ mOTeHIMANOB  JUIsl  pELIEHUs  TPAHCHOPTHOM  3aJayd  JIMHEHHOro
MIpOrpaMMHUPOBAHUSL.

OO01as mocTaHOBKA 33Jjaui JUHAMUYECKOro nmporpammupoBanus. [Tpunnun bemnvana.
Meroa perieHus MapIIpyTHOM 3a1a4d JUHAMAYECKOTO MPOTPaMMUPOBAHUS
CrnyyaitHble IpOIECChl M UX XapaKTEPUCTUKH.

MapkoBckue cirydaiiHbie mporecchl. [I0Toku coOBITHIA.

VYpasuenust Konmoroposa-Uenmena. [IpenenbHbie BEpOSATHOCTH COCTOSHUM.

OO01mast xapakTeprCcTHKa CUCTEM MacCOBOTO OOCITYKUBAHUSI.

[Ipoueccel rubdenn U pa3MHOKEHUS

CucremMbl MaccoBOT0 00CITY>)KMBaHUA C OTKa3aMHu.

CucreMbl MacCOBOTO 0OCTYKUBAHUS C OKUTAHUEM.

Hasnauenwue, coneprxkanue u 006J1acTi MPUMEHEHHUS METOa CETEBOTO TUIAHUPOBAHUS U
yIpaBICHUS.

OCHOBBI IOCTPOCHUS CETEBBIX IPAPUKOB.

Pacuer nmapametpoB cereBoro rpaguka.

AHanu3 ¥ ONTUMH3AIUS CETEBOTO Tpaduka.

OcCHOBHBIE TIOHATHUS TEOPUH UTP.

Perrenue urpsl B YUCTHIX U CMEIIAHHBIX CTPATETUMX.

OOt arOPUTM pelIeHUs MAaTPUUHBIX UTP.

AHaTUTUYECKUIA METOJ] PELICHUS MATPUYHBIX PEIICHUSI UTP.

I'eomeTpuyeckuit METOJ] pelIeHHs] MATPUYHBIX PEIICHUS UTP.

Wrepaunonnsiii Meton (Meron BPAYHA - POBMMHCOHA) penienust MaTpU4HbIX UIP.
Penrenre MaTpuyHbIX UTP METOAOM JIUHEHHOTO IPOrPAMMHUPOBAHMUS.

Craructuueckue urpsl. [IpuHarTue penieHus B yCIOBUSIX HEOTPEIETEHHOCTH
HeueTkne MHOXeCTBA U onepaluy HajJ HUMH.

Marpuiibl HHUUAECHIMI 1 HEYETKUE MATPHULIBI.

MHOTOKpHUTEpUATBHBII BBIOOP allbTEPHATUB MPUHATHS PEIICHUIA.

MeToJ1 3KCIEPTHBIX OLIEHOK.

DKOHOMHKO-MaTeMaTH4ecKre Moienu. Moenu noBeaeHus! ToTpeOuTes.
[Tpoun3BoACTBEHHBIE MOJIETH U TIPUKJIAAHBIC 3a/1a4u B SkoHOMUKe. Mozens Kob0a-
Hyrmaca.

OO0mme Mozenu B skoHoMuke. Mojeinns JleonToesa. JInnelinas Moaens oOMeHa.
OCHOBHBIE OHATHS U CYILIECTBO METO/Ia aHANIM3a UepapXHil.

Cxema U aNTopuTM METO/Ia aHau3a UePAPXHA.

Perrenne s5KOHOMUYECKHX 3aJ1a4 METOJIOM aHaJIN3a UEPAPXU.

K 3auetam u sK3aMeHaM JOIMYCKAIOTCS CTYIEHTHI, BBIIOJIHUBILINE BCe TPEOOBAHUS yUEOHOMN
OpoTrpaMMbl, CIOAaBIIKME W 3alUTUBIINE B YCTAHOBJIGHHBIE CPOKM BC€ BUABI 3aJaHUi U padoT
(ucripaBUBILINE BCE OTMEUEHHBIE HEOCTATKH ).

DK3aMeHbl M 3aueThl MPOBOIUTCA MO OuieraM. B sK3aMeHallMOHHBIN OMJIET BXOIAT ABa
TEOPETUYECKHUX BOIIPOCA U OJIHA 33a]]aua U3 YKCia BKIIOYEHHBIX B IUIAHBI TPAKTHUYECKUX 3aHITUN
WM KOHTPOJIbHBIE 3a/laHus (B OWJIeT A 3a4eTa - OJJUH TeOPETHUECKUI BOIPOC U OJ[HA 33]a4a).

Tpe6OBaHI/I$I K YPOBHIO OCBOCHHA MOUCHHUILIMHBI BKIIOYAKOT 3HAHUC onpeneneHm‘/'I
paccMaTpruBaACMBbIX HOHHTI/II>'I, ITOHUMaHHEC (I)OpMyJ'II/IpOBOK U Ujei JoKa3aTeabCTB HCTIOJIB3YCMBbIX
TEOPEM, 3HAHHUEC O0Ka3aTCJIbCTB OCHOBHBIX TCEOPEM, H3JIaracMbIX Ha JICKOHAX, YBCPCHHOC
BJIaACHUC MCTOJaMU PCIICHUA 3a1a4, COACPIKAIINXCA B IJIaHAX IMTPAKTHICCKUX 3aHITHM.

MIxana oueHnBanus.
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JTan oCBOeHUs IMoka3zarenu Kpurepun CpencrBa
KOMIIeTeHIIUH OLICHMBAHUS OLICHUBAHMS (MeToabI)
OLICHUBAHMS
VYK-1.1.1. Coco6en | Ilocemaer yueOnbie | Ilocemaer yueOHbIe TectupoBanue
KPUTHUYECKH 3aHSTHS 110 3aHSTHS 110 TEOPETUUECKOMN
OLICHUBATh JUCLUIIIMHE. JUCLUTIIIMHE JJIS MTOATOTOBJIEHHOCTH.
nH(OPMAIIHIO C Beimomnnser IIOJIyYEHUSI UTOTOBOU Konrtponbnas
HUCTOPUKO- CaMOCTOSTEJIbHYIO OILICHKH. paboTta, KpyTribli
dumocodckoii TouKu paboty. 3Haer BosiieuéH B pemieHue | CToJ, KeHc 3a1a4a
3pEeHHUsL. Marepual MOBBIILIEHHON
IIPEIMETOB CJIOHOCTH 3ajiau.
YMeer aHanu3upoBaTh
HCTOPUKO-
dunocodckue
10JIXO/IbI
VK-1.1.2. [Tocemaet yueOHbIE [Tocemaet yueOHbIe TecTupoBanue
CriocobeH KpUTHYECKH 3aHSTHUS 110 3aHSTHS 110 TEOPETUUECKON
OLICHUBATh JUCLUIIIUHE. JUCLUIIIIMHE JJIs MIOATOTOBJIEHHOCTH.
UH(OPMAIIHIO C Bemonnser ITOJIyYEHUSI UTOTOBOM Kontponbnas
JIOTUYECKO- CaMOCTOSTEJIbHYIO OILICHKH. pabota, Kpyribli
MaTeMaTHYeCKON paboty. 3Haer BoBneuéH B pelieHue | croul, Kelc 3agada
TOYKU 3PEHUS. Marepuanl MOBBIILIEHHON
MIPEIMETOB CJIOHOCTH 3ajiau.
ITokassiBaeT
pe3yNbTaThl
JIOTHYECKHUX
pacCy)IeHUI
YK-1.2.1. [Tocemraer yuebnnie | Ilocemiaer yueOHbIC TectupoBanue
CriocobeH npuMeHsTh 3aHATHSA 110 3aHATHS 110 TEOPETUYECKON
MaTeMaTH4eCKUn JTUCIUIINHE. JUCHUIUINHE JITIS MIO/AITOTOBJIEHHOCTH.
MOAXOJ AJIs PELLICHUs Beinonusier MIOJIy4YEHUSI UTOTOBOU KoHnTponsHas
npodeccrnoHalIbHbIX CaMOCTOSITENIbHYIO OLICHKH. paboTa, KpyTriablii
3az1ad. paboty. 3HaeT BoBneuéH B pemieHne | cToul, Kelc 3a1ada
MaTepua TOBBIIICHHOMN
IIPEIMETOB. 3HACT CJIOXHOCTH 3ajad.
maTemarnueckue | CrnocobeH MpUMEeHUTH
MIOJIXO/IbI B MaTeMaTHYECKHE
SKOHOMHKE. METOIbI
YK-1.2.2 [Tocemaet yueOnsie | Ilocemaer yueOHbIe TectupoBanue
Cnoco0OeH nprUMeHSTh 3aHSTHS 110 3aHSTHS T10 TEOPETUYECKON
MaTeMaTHYECKUN JUCLUIUINHE. JUCLUIUINHE [ MIOATOTOBJIEHHOCTH.
MOAX0JI CO Beimonnser ITOJIy4EHUSI UTOTOBOM Kontponbhas
CTaTUCTUYECKUMU CaMOCTOSITEJIbHYIO OLICHKH. paboTa, KpyribIit
METOJAMM IS paboty. Ymeet Bosinieuén B pemenne | croi, Kenc 3amada
peleHus 10JIb30BaThCS MOBBIIIEHHON
npodeccuoHalbHBIX | MaTeMaTH4YeCKUMH CJIOHOCTH 3ajiau.
3az1ad. JAaHHBIMU JJI51 CriocobeH nathb
peuieHust CTaTUCTUYECKHI
CTaTUCTUYECKUX aHaJIU3 U IPUMEHUTD
3a1a4 €ro Il peleHus

3aga4
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OIIK-1.1. CamocTosTeIpHO [IpaBuUnBEHO perIeHbI TectupoBanue,
CIOCOOHOCTh aHAIN3UPYET U TUIIOBBIE orpoc,
MIPUMEHSITD OLICHUBAET MaTeMaTH4ecKue KOHTPOJIbHAS
MaTeMaTHYECKUN UH(pOpMALIHIO. 3aJ1a4H. pabota, KpyribIit
WHCTPYMEHTapHil CTOJ1, KEHC,
KOHTpPOJIbHAs
paborta
OIIK-1.2. pemath CamocTOosITeTbHO [IpaBuiabHO penieHbl TectupoBanue,
TUTIOBBIC OLICHUBAET TUIIOBBIE orpoc,
MaTeMaTHU4eCcKue uHdopmanuio, MaTeMaTH4eCcKue KOHTPOJIbHAS
3a/1a4n dbopmynupyer 3aJlaum. pabota, KpyribIi
BBIBOJIBI. CTOJ, Keiic,
KOHTpOJIbHAsI
pabora
OIIK-1.3. pemarp dopmynupyer IIponemoncTpupoBansl | TectupoBanue,
CHeIHalI3UpOBaHHbBIC BBISIBJICHHBIE HaBBIKU orpoc,
MaTeMaTU4eCKue 3aKOHOMEPHOCTH U UCIIOJIb30BaHUs KOHTPOJIbHAS
3a/1a4u MOJIy4eHHBIE MaTEeMaTHYECKOTO paboTta, Kpyribli
pe3ynbTaThl A3bIKA U CTOJI, KEWC,
MaTeMaTU4eCKOi KOHTpPOJIbHAS
CHMBOJIUKH. pabora
OIIK-1.4. IIpornosupyer IIponemoncTpupoBansl | TectupoBanue,
CIOCOOHOCTH pa3BUTHE COOBITUI HaBBIKU orpoc,
MIPUMCHSITh U UX MOCJIEJCTBUS. UCIIOJIb30BaHUs KOHTPOJIbHAS
MaTeMaTH4eCKue dopmynupyet MaTEeMaTHYECKOTO paboTta, KpyribIi
pacyeTsl ISl perieHus BBISIBJICHHbBIE A3bIKa U CTOJ, Keiic,
SKOHOMMYECKHUX 3a1a4 | 3aKOHOMEPHOCTH U MaTeMaTU4eCKOi KOHTpPOJIbHAS
MOJTyYCHHBIC CUMBOJIMKH JUIS pabora
pe3ynbTaThl pelieHus
SKOHOMMYECKHUX 3a/1a4.

4.4. MeTonnueckne MaTepuaJibl

VcrnentHocThb YCBOCHHUA OUCHUIIIIMHBI

«MartemaTunka

XapaKTePU3yeTcsl KauyeCTBEHHOM

OLIEHKOH c(hOpMUPOBAHHOCTH KOMIIETEHIIMH, BKJIIOYAIOIIETO COBOKYITHOCTh KPUTEPUEB HX
ocBoeHus. KauecTBeHHass oleHKa MoOXeT ObITh BbipakeHa (Tabmuma 3): B MPOICHTHOM
OTHOLLIEHUU KadeCTBa YCBOEHHUs IPOTPaMMBbI, B YPOBHEBOM OTHOILLIECHHUH, OLIEHKOM «3a4TCHOM,
«HE3a4TEHO» U T.J.

Tabmuna 3.
OTMeTKa B Cpensssa
KauecTtBo IIpouenTHas peld
YpoBHeBast Ot1MeTKa B 9 CHCTEME HWTOroBas
OCBOEHHUS . (petiTiHTOBasT)
IKaia 5-6aupHOM 1IKaE «3a4TEHO- OILICHKA
JACIUIIINHBI [IKaJ1a
HE 3a4TEHO»
90 - 100% BBICOKUU COTIIMIHO» / «5» 91-100 % 3a4YTEHO 4.6-5
66 - 89% MOBEIIIIEHHBIA «XOPOIIOY /«4» 76-90 % 3a4TEHO 3,6-4,5
50 - 65% cpenHui «YIOBJICTBOPUTEIHHOY / «3%» 56-75 % 3a4TEHO 2,6-35
Menbie 50% | HUXKE CPEIHEro | «HEYIOBICTBOPHUTEIBLHOY /«2) 0-55 % HE 3aYTCHO 2-2,5
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Bce ucnonb3yembie BHIABI KOHTPOJILHO-OLEHOUYHBIX cpeacTB (Tabmuma 4) mo ydeOHBIM
JTUCITUTIIMHAM OIEHUBAIOTCS CIIEAYIOIMUM O0pa3oM: B TPOIEHTHOM OTHOIICHWU KadecTBa
YCBOEHHSI IPOTPaMMBI, B YDPOBHEBOM OTHOIICHUH, B BUJIC OTMETKH.

Tabmnua 4.
HaunmenoBanue [IpencraBnenue
KOHTPOJIbHO- Kpatkas xapakrepucruxa KOHTPOJIBHO- [kana
OLICHOUHOTO KOHTPOJIbHO-OLICHOYHOT'O CPEACTBA OLEHOYHOTO OLEHKH
cpencTaa cpeacrsa
KoHTposbHbII CpenctBo TpOBEpPKM 3HaHUM AJIs Bonpocsr quis YpoBHeBas
oIpoc pelIeHus 3a/1a4 OIPEIEICHHOTO TUIIA OLICHKHU nIKanza
10 TEME WIH pa3leiy CaMOCTOATEILHOU
paboThl
10 TEMaTHKeE
JVCIUIUIAHBI
IIpoBepka CpenctBo MIPOBEPKHU HABBIKOB | 3anganus Ha qoM | OTMeTKa B
CaMOCTOSITEJIbHOM pelIeHus 3a/1a4 OIPEEICHHOTIO THUIIA 5-6ayuIbHOM
paboThI 10 TEME WIH pa3leny HIKaje
I10 BBIIIOJIHEHUIO
JIOMAIIIHETO 3aJaHusl.
KoHntponbHas CpenctBo [IPOBEPKU YMEHUHI Komrmuiekr OtmeTka B
pabora IIPUMEHATH OJIyYE€HHBIE 3HAHUA JIS KOHTPOJIbHBIX CUCTEME
peuIeHus 3a/1a4d ONpeIeIeHHOr0 TUIla 3aJjaHuil 110 «3a4TEHO-
10 TEME WIN Pa3Aeiry BapHaHTaM HE 3a4TECHO»

OneHuBaHue 0O0Y4YalOUIMXCS B IPOLECCE IO3TAIHOTO OCBOCHMSI MMH KOMIIETEHIHH,
(bopMHpyeMBIX AUCHUILTMHON «MaTteMaTHKa) OCYIIECTBIISETCS ¢ UCHOJIb30BaHHEM OaiibHO-
PEUTHUHTOBOI CUCTEMBI.

PeliTunrosas oneHka no aucuuIuiMHe «MaTtemaTrukay B KaXKJIOM CEMECTPE OCYILECTBISAETCS
no 100-6aympHOM IIKajle W CKJIAIBIBACTCS M3 TEKYIIUX OIEHOK IOCEIIaeMOCTH 3aHSATUH,
AKTUBHOCTH Ha ITPAKTUYECKUX 3aHATUAX, BHIIOJHEHHBIX TOMAIIHUX U KOHTPOJIbHBIX.

B 1 um 3 cemecrpax, 3aKaHUMBAIOLIMXCS 3aU€TOM, TEKYIIUH KOHTPOJIb OLIEHUBAETCS
untepBasioM 40—80 6aiioB, a ntorosbiif — 0-20 6amnos. Cymma 6ayioB TEKYIIEro U UTOTOBOTO
KOHTpoysi B uWHTepBaie 56—-100 OayyioB COOTBETCTBYET TOJIOKUTEIHHOW OICHKE 3HAHUH
oOyyaromerocsi 1 Mo3BOJISET IMpernojaaBaTeNito noctaButh ouneHky «3AUET» 3a cemectp. Ilpu
3TOM O0y4arouuiics, MOJy4yuBLINI HEe MeHee 65 0aIoB MO CyMMe TEKYIIET0 KOHTPOJISI, MOXKET
OBITH OCBOOOYX/IEH OT MPOLEAYPHI CAUN 3a4eTa.

[Mepecuer peiiTunra (B COOTBETCTBUH C TPEOOBAHUSAMH K 3HAHHUSAM) B TPAAUIIUOHHYIO IIKAITY
OLICHOK, BBICTABIIIEMBIX B BEJJOMOCTb 1 3aUE€THYIO KHUXKKY:

Tab6muma 5.

Banasbl
pEUTUHTOBOM
o1eHku, %

Ouenka TpeOoBanusi kK 3HAHUAM

OrneHka «3a4TE€HO» BBICTABISAETCS CTYACHTY, €CIH OH TBEPIAO U
MIPOYHO YCBOWJI IPOTPaMMHBIA MaTepual, HCYEPHBIBAIOIIE,
MIOCJIEZI0BATENBHO, YETKO U JIOTUYECKH CTPOIHO €ro M3Jaraer ero
Ha 3a4ere, yMEeT TECHO YBS3BIBaTh TEOPHUIO C TPAKTUKOM,
CBOOOJHO cCHpaBisfeTcs C 3aJadaMu, BOIPOCAMU M APYTUMHU
BHJaMH IPUMEHEHNS 3HAHUH, IPUUEM HE 3aTPYIHSAETCS C OTBETOM
IIpY BUIOU3MEHEHMHU 3aJlaHUM, MCIOJIb3YeT B OTBETE MaTepHal
PEKOMEH/IOBAHHOM  JIMTEpaTypbl, INpPaBWIbHO 0OOCHOBBIBAET

56-100 «3aumenoy
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MIPUHSTOE pELICHNUE.

Y4eOHbIe JOCTM)KEHUS B CEMECTPOBBIN NEPUOJl U Pe3yNbTaTaMu
PYOEKHOTO  KOHTPOJIS JEMOHCTPHPYIOT BBICOKYIO — CTEleHb
OBJIQJICHMSI TPOTPaMMHBIM MaTEpUAJIOM.

0-55

«He 3a4meHOo»

OneHka «He 3a4TEHO» BBICTABISIETCS CTYIEHTY, KOTOPBIA He
3HAET 3HAYNTEIHHON YacTH MPOrPaMMHOTO MaTepHaia, JOIMyCKaeT
CYIIIECTBCHHBIC OIITNOKH, HEYBEPEHHO, c 00JIBIIUMU
3aTPYJHCHHUSIMH BBITIOJHSCT MpakTU4eckue padboTsl. Kak mpasuiio,
OIIEHKAa «HEYAOBIETBOPUTEIHHO» CTABUTCS CTYINEHTaM, KOTOPHIE
HE MOTYT TMPOJOKATH 00ydeHne Oe3 JOTOTHUTEIbHBIX 3aHSATHI
10 COOTBETCTBYIOLICH AUCIUILINHE.

Y4eOHbIe TOCTMKEHUS B CEMECTPOBBIN NEPUOJl U PE3yIbTaTaMu
pyOEXKHOTO KOHTPOJIS JEMOHCTPHUPOBAIN HE BBICOKYIO CTENEHBb
OBJIAJICHUS POTPAMMHBIM MAaTEPUATIOM [0 MUHUMAJIBLHON TUTAHKE.

Bo 2 u 4 cemecrpax, 3aKaHYMBAIOMINXCS SK3aMEHOM, TEKYIIHH KOHTPOJIb OIIEHUBAETCS
unTepBasiom 20—60 6asos, a uroroBsiii — 0—40 GanoB. BeicTaBieHne OLEHKH Ha SK3aMEeHE 110
mucruruinee «Martemartikay 0e3 onpoca He IPaKTHKYeTCs.

[Moxy4eHHbIH TaKUM 00pa30M PEUTHUHT MEPECUUTHIBACTCS (B COOTBETCTBUU C TPEOOBAHUSAMHU
K 3HaHUSIM) B TPAIULMOHHYIO KAy OLICHOK, BEICTABISEMbIX B BEJIOMOCTh U 3aYCTHYIO KHUXKKY,
CJIEIYIOIIUM 00pa3oMm:

Tabmumna 6.

banabl
PEUTUHTOBOM
OLIEHKH, %0

Onenka

TpeGoBaHuA K 3HAHUSIM

91-100

5, «omauunoy

O1eHKa «OTIIMYHOY BBICTABISIETCS CTYJICHTY, €CIIH OH TIIyOOKO U
MPOYHO YCBOWJI TIPOTPaMMHBIN MaTepuai, HCUEpHBIBAIOLIE,
[TOCJIEI0BATENBHO, YETKO M JIOTHYECKH CTPOWHO €r0 M3J1araeT ero
Ha JK3aMEHE, yMEET TECHO YBA3BIBaTh TEOPHUIO C TPAKTHUKOM,
CBOOO/JIHO CIIpaBIII€TCS C 3aJadyaMH, BONPOCAMH M JPYTHMHU
BHJIaMH TIPUMEHEHMSI 3HAHU, TPUYEM HE 3aTPYIHSIETCA C OTBETOM
OpU  BUIOU3MEHEHUHM 3a/aHUH, MPAaBUIBHO OOOCHOBBIBAET
MIPUHSTOE peIIeHNuE.

VY4eOHbIe TOCTHIKEHUSI B CEMECTPOBBIN MEPUOJ U pe3yiibTaTaMu
PYOEKHOIO KOHTPOJISI AEMOHCTPUPYIOT BBICOKYIO CTETIEHb OBJIajIe-
HUS IPOTPaMMHBIM MaTepHaJIOM.

76-90

4, «xopouion

OrneHka «XOpOIIO» BBICTABISAETCS CTYAEHTY, €CIH OH TBEPJIO
3HAaeT MaTepuall, TPaMOTHO M IO CYIIECTBY H3IIaraeTr ero, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MIPABHJIBHO TPUMEHSET TEOPETUIECKHE MOJOKEHHUS TPH PEIIECHUH
MPaKTHYECKUX BOIMPOCOB M 3aJa4, BJIaJeeT HEOOXOAUMBIMH
HaBBIKAMH U MIPUEMAMU UX BBITIOJIHEHHUS.

VY4eOHbIe MOCTIDKEHHS B CEMECTPOBBIM TEPUOA WU Pe3yJbTaTaMu
PYOEKHOTO KOHTPOJISI IEMOHCTPHPYIOT XOPOIIYIO CTETEeHb OBIajie-
HUS IPOrPAMMHBIM MaTEPHATIOM.

56-75

3,
«yooenemsopu-
MENbHO»

OrneHka «yAOBIETBOPUTEIBHO» BBICTABIAETCS CTYACHTY, €CIIU OH
MMeeT 3HaHWS TOJBKO OCHOBHOTO MarepHaljia, HO HE yCBOWJ €ro
JeTanei, MOIMyCKaeT HETOYHOCTH, HEIOCTaTOYHO IMPaBHIbHBIE
(hOpMyYIHMPOBKH, HApPYLICHUS JIOTHUECKOW MOCIEI0BAaTEILHOCTH B
M3JI0’KEHUH MTPOTPaMMHOTO MaTeprala, UCIIBITHIBAET 3aTPYAHEHHS
MIPH PEIICHUH MPaKTUIECKUX 3a/1a4.

VY4eOHble TOCTMKEHHUSI B CEMECTPOBBIN MEPUOI U pe3yibTaTaMu
PYOEKHOT'O KOHTPOJISI JEMOHCTPUPYIOT JOCTATOYHYIO (yIOBIETBO-
PHUTENBHYIO) CTETIEHb OBJIAJCHISI POTPaMMHBIM MaTEpHAIIOM.
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OLeHKa «HEYAOBIECTBOPUTEIBLHO» BBICTABISIETCS CTYICHTY,
KOTOpBIA HE 3HAeT 3HAYMUTENbHOW YacTH MPOrpaMMHOIO
MaTepHaia, JOMYyCKaeT CYIIECTBCHHBIC OIIMOKH, HEYBEPEHHO, C
0OJIBIIMMU 3aTPYJAHCHUSAMHU pellaeT MpakTHdeckue 3amauu. Kak

2,
NPaBUIIO, OLCHKA «HEYIOBJIECTBOPUTEIBHO» CTABUTCS CTYICHTAM
0-55 «Hey0081emeopu- p ’ y p Y, ,
METbHON KOTOpbIE HE MOTYT IPOJOJDKUTH 00ydeHHe Oe3 JOMOTHUTEIbHBIX

3aHATHUH MO COOTBETCTBYIOIIEH AUCITUILIUHE.

Y4eOHbIe TOCTIKEHUS B CEMECTPOBBII MEPHOI U Pe3yIbTaTaMu
pPyOEXKHOTO KOHTPOJS IEMOHCTPUPOBAIN HE BBICOKYIO CTEIECHb
OBJIAJICHUS IPOTPAMMHBIM MAaTEPUATIOM [0 MUHUMAJIBHOM TUTaHKE.

B cmyuae mpomycka  3amamuii  obyuarowutics  IuKeuoupyem — 00paz08asuLyIoCs
3a001HCEHHOCMb 8 CPOKU, YCMAaHasiusaemvie No 002080PEHHOCMU C NPenooasameiem.
Obyuarowuecs, He cymeguiue TUKEUOUPOBAMb 3A00JIHCEHHOCU 8 YCHMAHOBIEHHble CPOKU 8
meyeHue cemecmpad, NOAY4AlOm HA 3ayeme/dK3ameHe OONOTHUMENbHbIE BONPOCHL U/UIU 3A0aYU
1O COOMBEMCmMBYIOUWUM MeMAM.

5. MeToauveckne yKazaHus AJsl 00y4AaIOLIUXCS 10 OCBOECHHUIO JUCHUIJIMHBI (MOIYJIs1)

Lenp MeTonuyecKux peKOMEHAALUN - 00ECIEeUUTh CTYAEHTY ONTHUMAaJbHYIO OpraHu3a-
LUI0 Tpollecca H3YYEHUs JAUCUUIUIMHBI, a TaKXXe BBIMOJHEHUS pa3IuyHbIX (opMm camo-
CTOSITEIIEHOM PabOTHI.

CryneHTaM HeOOXOJMMO O3HAKOMUTBCS: C COAEp)KaHUEM paboyeil IporpaMmel
JUCLHUILIMHBL, ¢ LEISIMH M 3aJadaMy JUCLUIUIMHBL, €€ CBA3SIMHM C JIPYTMMH JUCLUIIIMHAMU
0o0pa3oBaTeNbHOW MpPOrpaMMbl, METOAMYECKUMH pa3padOTKaMu [0 JAHHOW JUCLUIUIMHE,
UMEIoIUMCs Ha 00pa30BaTeNIbHOM IOpTalie M caiTe Kadenpsl, ¢ rpaduKoM KOHCYJIbTalUl
npenojiaBareneit kageapsl.

N3ydyenne qucUMIUIMHBI TpeOyeT CUCTEMATHYECKOIrO U MOCIEeI0BAaTEIbHOTO HAKOIICHUS
3HaHMM, CJIEeI0BATENbHO, MPOIYCKU OT/EIbHBIX TEM HE MO3BOJIAIOT ITyOOKO OCBOMUTH IMPEIMET.
VIMEeHHO TMOATOMY KOHTPOJIb HaJl CUCTEMaTHYeCKOM paboTOM CTYAEHTOB BCEr/a HaXOAWUTCS B
LEHTpe BHUMaHUs Kadeapsol.

OOyueHnue no aucrUmInHe «MaremaTukay npeanoaraeT U3y4yeHue Kypca Ha ayJIMTOPHbIX
3aHATHUIAX (JIEKIIMY U TPAKTUYECKUE 3aHATUS) U CAMOCTOSATENbHONU pabOThI CTYJCHTOB.

C nenbro obecrieueHus yCIIEUIHOTO O0y4YeHUs CTYACHT JOJKEH B 00s3aTeIbHOM IMOPSIKE
TOTOBUTHCS K JeKYUsM, TIOCKOJIbKY OHU SIBIISIFOTCS] BaXkHEHIel GpopMoil opranuzanuu yueoHOoro
npolecca: 3HaKOMAT C HOBBIM Y4YeOHBIM MaTepHalOM; pPa3bICHAIOT Yy4eOHbIE SJIEMEHTHI,
TpYAHBIE JUIsl IOHMMAaHHUS; CUCTEMAaTU3UPYIOT Y4YEOHbII MaTepuan; OpUEHTHUPYIOT B y4eOHOM
mporecce.

Ilpakmuueckue 3anamus TACIHAILUINHBI «MaTemaTukay NpPEaIoNaraloT ux MpPOBEJACHUE B
pa3nu4HbIX (opMax C Ledbl0 BBIABICHHUS TONYYEHHBIX 3HAHWHA, YMEHUI, HAaBBIKOB H
KOMIIETEHIIMH ¢ TMpPOBEACHHEM KOHTPOJIBHBIX MEPOINPHUSATHI, OMMCAHHBIX B 1.5 (Tabnuua 4).
3agaHus 11 ONPOCOB U IUCIYTOB MPEACTABIEHBI B TAOJHUIIE I1. 6 (BOIIPOCHI JJISI CAMOIIPOBEPKH).

CamocmosmenvHnas paboma CTYJEHTOB MO aucuuiminHe «MaTemaThka» crocoOCTBYET
Ooinee TIyOOKOMY YCBOCHHMIO H3Yy4aeMOro Kypca, (opMupyeT HaBBIKM HCIOJIb30BAHUS
M3y4aeMOro MaTeMaTHYECKOIo ammapara M OpPUEHTHUPYET CTyJEHTa Ha yMEHUE IPUMEHSATh
IIOJIyYCHHBIC 3HAHUS HA IIPAKTHUKE.

[ToaroToBka K JEKIMH 3aKJIOYAETCS B CIEAYIOIIEM: BHUMATEIBHO IPOYUTANTE MaTepHaI
IpeabIAyIed JIEKIUHU; Y3HaWTe TeMY HNpPEACTOSIIEH JIEKIMHM (II0 TEMAaTHUYECKOMY IUIaHy, IO
nH(pOpMaIUK JIEKTOpa); O3HAKOMBTECHh C YYEOHBIM MaTepuajoM IO YYEOHWUKY M YIEOHBIM
nocoOusiM; TOCTapaTeCh YSICHUTh MECTO H3y4aeMOM TeMbl B CBOCH MpodeccHoHaTbHON
MOArOTOBKE; 3alIMIIUTE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BBl 3a1aJUTE JIEKTOPY Ha JICKLUH.

IloaroroBka K HPAaKTUYECKUM 3aHATHAM: BHUMATEIBHO IPOYUTANTE MaTepuan JIEKLHH,
OTHOCSIIIMXCS K JJaHHOMY IPAaKTUYECKOMY 3aHATHIO, O3HAKOMBTECh C YUYEOHBIM MaTEepHaJIOM IO
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yU4eOHUKY M y4eOHBIM MOCOOWSIM; BBITUIIUTE OCHOBHBIC TMOHSTHS U TEOPEMBI; CAMOCTOSTEIHHO
pelmTe MpUMepbl, pa300paHHbIC B JICKIUSX, U 33]]a4H, PEKOMEHIOBAHHBIC JJIs1 CAMOCTOSTEIILHOTO
W3yUeHUS, YSACHHUTE, KaKhe y4eOHBbIC SJIEMEHTHI OCTAIHCH JUIsl BAaC HESICHBIMH M TIOCTapaiiTech
MOJTYYUTh HA HUX OTBET 3apaHee (110 3aHATHS) BO BpeMsl TEKYIIUX KOHCYJIbTAIMA TIPEroaBaTerIsl.

['OTOBUTBECS MOXHO WHAWBUIAYAIBHO, MapaMyd WIH B COCTaBE MAJIOW TPYIIBI, TOCICIHHE
aBITIOTCS A ekTuBHBIME GopmMamu paboThl. Pabouas mporpaMMa AMCHMIUIMHBI B YaCTH IIETICH,
MEPEYHI0 3HAHWH, YMEHUH, TEPMUHOB U Yy4EOHBIX BOIPOCOB MOXKET OBITH HCIIOIB30BaHA B
Ka4eCTBE OPHEHTHPA B OPraHU3aluK 00yUYCHUSI.

[MoaroroBka Kk 3kx3aMeHy (3auery). K sk3ameny (3adery) HEOOXOIMMO TOTOBHUTCS IEJICHA-
NPaBJICHHO, PETYJSIPHO, CHCTEMATHYECKH U C TIEPBBIX JHEH O0O0Y4eHUs 10 JAaHHOW U CIUTLINHE.
[TonpITKH OCBOWTH TUCIUIUIMHY B TIEPUOJ CECCHM, KaK MPABUJIO, MOKA3bIBAIOT HE CIHUIIKOM
YIIOBJICTBOPUTEIIBHBIC PE3YIbTATHI.

B camom Hauasie y4eOHOrO Kypca CTYIEHTY HEOOXOIUMO MO3HAKOMHUTBCS CO CIICAYIOICH
y4eOHO-METOIUYECKON JIOKyMEHTAIMEH: MPOrpaMMON JIMCUUIUIMHBL, TEPEYHEM 3HAHHW U
YMCHHH, KOTOPBIMH CTYACHT JIOJDKEH BJIAJETh; TEMAaTUYCCKHUMH IUTAHAMH  JICKIUH,
NPAaKTUYECKUX M JIA0OPATOPHBIX 3aHATUH; KOHTPOJBHBIMH MEPOIPHITUSMHU; YYCOHHKOM,
y4eOHBIMH TTOCOOMSIMU TIO IUCIHIUIMHE, a TakKe OJIICKTPOHHBIMU pecypcaMu; MepeyHEeM
BOIIPOCOB.

[Tocne sToro y cTyaeHTa AODKHO cHOPMHUPOBATHCS YETKOE MPECTABICHHE 00 0ObemMe U
XapakTepe 3HAHUI U yMEHUU, KOTOPBIMU Halo OylaeT oBlaaeTh nmo aucuuiuimHe. Cucrema-
TUYECKOE BBITIOJIHEHUE y4eOHOW pabOThl HA JIEKIUAX W MPAKTUYCCKUX 3aHITHIX ITO3BOJIHT
YCIIEITHO OCBOUTH JUCIUILIMHY U CO3/1aTh XOPOINY0 0a3y Juls CAa4yu K3aMeHa (3a4eTa).

6. YueOHas 1uTepaTypa u pecypcbl HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"NHTepHeT", BKJIKOYas NepevYeHb Y4eOHO-MeTOANYeCKOro odecneyeHus 1Jis
CaMOCTOSITE/IbHOI PadoThl 00y4aAIOIIMXCH MO AMCUUILIHHE (MOTYJII0)

6.1. OcHoBHas UTEpaTypa.

1. Kpemep, H. IlI. Beiciuas MaTeMaTHKa 1y SKOHOMHMYECKOTO OakaaaBpuara : yueOHHMK U TIPaKTHKYM /
H. 1. Kpemep ; ox pen. H. 1. Kpemepa. — 5-e uzn., nepepad. u gon. — M. : U3narensctBo HOpaidt, 2014.
— 909 c. — (Cepus : bakanaBp. Axagemudeckunii kypc). — ISBN 978-5-9916-3738-1.

2. Kpemep, H. IlI. Teopust BEPOSATHOCTEN ¥ MaTeMaTHYECKas CTATUCTUKA : yYeOHHMK M NPAKTHKYM JUIs

akajemuueckoro OakanaBpuata / H. I1I. Kpemep. — 4-e u3n., nepepad. u gon. — M. : UznatensctBo FOpaiiT,
2017.— 514 ¢. — (Cepus : bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00523-3.

Ionos, A. M. DXOHOMHKO-MATEMaTHYECKUE METO/IbI U MOJICITH : YYSOHHUK ISl IPUKJIAIHOTO OaKalaBpraTa
/ A. M. Tlono, B. H. CotnukoB ; ox o6l pex. A. M. ITonosa. — 3-¢ u3j., ucrp. u jgon. — M. :
WznatensctBo FOpaiit, 2017. — 345 ¢. — (Cepus : bakanasp. [Ipuknannoii kype). — ISBN 978-5-
9916-4440-2.

6.2. lonotHMTEIBHAS JIUTEPATYyPA.

1. Kpemep, H. IIl. MaremaTuka i SKOHOMHCTOB: OT apU(METUKH IO OKOHOMETPHKH. Y4eOHO-
CIPaBOYHOE MocoOme : Jiis akajemuueckoro OakanaBpuata / H. 1. Kpemep, b. A. Ilyrko, M. M. Tpuiun ;
nox oomr. pexn. H. 1. Kpemepa. — 4-e u3n., nepepad. u gorn. — M. : UznarenscrBo FOpaiir, 2017. — 724 c.
— (Cepust : bakanaBp. Axagemndecknii kypc). — ISBN 978-5-9916-3680-3.

HccnenoBanue onepaiyii B 9)KOHOMHUKE | YUeOHHK JUTs akaaeMuueckoro Oakanaspuara / moz pea. H. 111
Kpemepa. — 3-e u3z., nepepad. u non. — M. : M3narensctBo FOpaiit, 2017. — 438 ¢. — (Cepust : bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9922-8.

6.3. YueOHO-MeTOAMYEeCKOE 0OOeclieueHHe CaMOCTOSATeILHOM padoThl.

Tema 1. Di1eMeHTBI JUCKPETHON MaTEMATUKH

1. Beicmas Matematnka Juisi 5KOHOMUYECKOTro OakaiaBpuara: Y4eOHUK U npakTukyMm / [Tox
pen. npod. H.III. Kpemepa. — 4-e uzg. — M.: "IOpaiit", 2016. — 909 c.

2. Matematuka /Ui 5KOHOMUCTOB OT apu(METHKH 0 SKOHOMETpUKHU: 6a30BbIil Kypc / [lox
pen. mpod. H.III. Kpemepa. — 4-e u3a., nepepad. u gomn. — M.: "FOpaiir", 2016. — 724 c.
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3. Kanneman C.A. «/luckperHas matemaTuka: yueOHoe mocobue». — M.: ®UC— NUHDPA-
M, 2012. - 384 c.
4. KymukoB B.B. «/luckpernas matemaruka: yueonoe nmocodue». — M.: PUOP, 2016. — 173 .

Tema 2. MaTpuiibl ¥ OIIpeIEIUTEIN

Tema 3. CucteMbl TMHEHHBIX YPaBHEHUI
Tema 4. BexTopa Ha MJI0CKOCTH U B IPOCTPAHCTBE
Tema 5. KommiekcHbie yncna

Tema 6. Di1eMeHTbI aHAIUTUYECKON reOMETPUU
Tema 7. OyHKIIMU OJHON IEPEMEHHOMN

Tema 8. JluddepenunansHoe ncuancieHne
Tema 9. lHTerpagbHOE HCUHCIICHUE

Tema 10. Psanst

Tema 11. ®yHKIMH HECKOIBKUX ITEPEMEHHBIX
Tema 12. Jludpdepenunanbubie ypaBHEHUS.

1. Beicmias MaTeMaTHKa JJIsi SKOHOMHYECKOro OakanaBpuarta: Y4ueOHUK u nmpakTtukym / [Tox
pen. npod. H.III. Kpemepa. — 4-¢ uza. — M.: "IOpaiit", 2016. — 909 c.

2. Maremaruka JUist 5)KOHOMUCTOB OT apu(pPMETHKH 10 SKOHOMETpUKHU: 0a30BbIil Kypc / [lox
pen. npod. H.III. Kpemepa. — 4-e uzz., nepepad. u gom. — M.: "FOpaiit", 2016. — 724 c.

Tema 13. Ciyyaiinble coObITUS

Tema 14. CnyuyaiiHble BETUYUHbI

Tema 15. OCcHOBBI MATEMaTUYECKON CTATUCTUKU

Tema 16. [IpoBepka CTaTUCTUUYECKUX TUIIOTE3

Tema 17. DneMeHThI IUCTIEPCUOHHOTO, PETPECCHOHHOIO U KOPPEIALIMOHHOIO aHan3a

1. H.II. Kpemep Teopust BeposTHOCTEH M MaremMaTHyecKas CTaTHUCTUKA. YUYeOHUK U
MPAaKTUKYM JUIs akaJieMuyeckoro 6akanaBpuata. — 4-e uza. — M.: "lOpaiit", 2016. — 514 c.

2. Maremartuka Juis 5KOHOMHUCTOB OT apU(PMETHKH 10 SKOHOMETpUKH: 6a30BbIil Kypc / [lox
pen. mpod. H.III. Kpemepa. — 4-e uza., nepepad. u gomn. — M.: "FOpaiit", 2016. — 724 c.

Tema 18. MaTemaTtnueckoe nporpaMMHpOBaHUE.

Tema 19. DneMeHTHI TEOPHUH MAaCCOBOTO OOCITYKUBAHUS

Tema 20. DneMeHTBI TEOPUN CETEBOIO MIJIAHUPOBAHUS U YIIPABIICHUS
Tema 21. DnemMeHTBI TEOPUU UTP

Tema 22. DneMeHThI TEOPUN HEYETKUX MHOKECTB M OKCIIEPTHAs OLICHKA
Tema 23. DKOHOMHKO-MaTEMATUUECKHIE MOJEIIH

Tema 24. MeTon aHanu3a nepapxuu

1. AM. IlomoB, B.H. CoTHHKOB DKOHOMHMKO-MaTEeMaTHYECKHE METOALl M MOJCIIH.
Y4yeOnuk. — 3-¢ m3a. — M.: "FOpaiit", 2015. — 346 c.

2. VccnenoBanue ornepaiuii B 5KOHOMUKeE: YueOHoe rmocobue mis By30B / [log pen. mpod.
H.III. Kpemepa. — 3-e u3z., nepepad. u gomn. — M.: "FOpaiit", 2013. — 438 c.

3. E.C. Benrtuens «MccnenoBanue onepanuii». Yuebnuk . — M.: CoBerckoe panuo, 1972. —
551 c.
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4. T. Caatun «[IPUHSITUE PEILIEHUM - Meron ananm3za uepapxuii» M.: Paguo u cBs3b,
1993. - 278 c.

5. T. Caaty, K. Kepac «Ananurnueckoe miuanupoBanue. Opranusanus cucrem». M.: Paguo
U CBs3b, 1991. — 224 c.

6.4. HopmaTuBHbBIE IPABOBbIE JOKYMEHTBI.

1. ®denepanbHbIi rocy/1apCTBEHHBIN o0pa3oBaTeNbHbIH CTaHaapT BBICILIETO
po)eCCHOHAIBHOTO 00pa30BaHMs IO HAIPaBIECHUIO MOATOTOBKH (crneruaibHocTr) 080101
DKOHOMHYECKasi 0e30MacHOCTh (KBaduUKAIUsA (CTENEHb) «CHEIUATUCT»). Y TBEpPKICH
npuka3zoM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickori ®enepanuu ot «14» sHBaps
2011 r. Ne 19.

2. Ilpukaz  MwuHucrepcTBa 00pa3oBaHMs W  HAyKu  poccuiickon — Demeparuun
(MUHOBPHAYKHN) «O6 yrBepxkaenun Ilopsimka opraHuzalid M OCYIIECTBIICHHS
00pazoBaTesIbHON JEATEILHOCTU 110 00pa30BaTebHBIM MPOrpaMMaM BbICHIETO 0Opa3oBaHUs —
nporpamMMm OakajiaBpuara, IMpOrpaMM CIENUAIUTETa, MPOrpaMM MAarucTparypen» ot «19»
nekadpst 2013r. Ne 1367 (3apeructpupoBan 24.02.2014 r. Ne 31402).

3. Tomoxenne 06 opranmszanmu u ocymectBiennd B PAHXul'C o6pa3oBarenbHOi
NEeSITEIPHOCTH 10 TPOTrpaMMaM BBICIIEro 00pa3oBaHHMS — HporpaMMaM OakanaBpuara,
nporpaMMaM  CHelMaluTeTa, IporpaMMaM Maructparypel. YTBepxkaeHo [Ipukasom
PAHXuI'C ot «14» mas 2014 1. Ne 02-129.

4. llonmoxkxeHue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXKYTOUHOH aTTecTaluu
CTYACHTOB B (heZiepalIbHOM TOCYAAPCTBEHHOM OOJKETHOM 00pa3oBaTEIbHOM YUPEKACHUU
BhICIIETO TMpoeccnoHanbHOr0 00pa3oBanus «Poccuiickas akageMusi HApOJIHOTO XO3sHCTBA
U rocyapcTBeHHO ciayxObl pu [Ipesunente Poccuiickoit @enepanun» (¢ U3M. U AOI. OT 7
utoHs 2013r.). Y1Bepxkaeno [Ipukazom PAHXul'C ot «7» utons 2013 r. Ne 01-2694.

6.5. UuTepHeT-pecypchbl.
1. JlexuwoHHBI Marepuan mno aucuuiinHe «Marematuka» Ha caite PAHXul'C.
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/

2. http:/www.muHOOpHaYKH.p — OdHIHMATIBHBIT calT MUHHCTEpPCTBA O0pa30BaHHS H
Hayku Poccuiickon @enepanuun

http://www.nsu.ru/mmf/tvims/chernova/tv/lec
http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
http://www.statsoft.ru

http://www.statistica.ru

o gk w

6.6. UHble HCTOYHUKH.
Hayunas snektponnas 6ubnmoreka eLIBRARY.RY.
DnexTponHas 6ubnuoreka cucrema IPRBOORS.
DrexkTpoHHas OMOIHOTEKA 00pa30BaTEIbHBIX U MPOCBETUTENLCKUX u3aanuii «1Q Libraryy.
OnekTpoHHO-0nOMoTeyHas cuctema BOOK.ru.
DIIeKTPOHHO-OMOIMOTEYHAst chcTeMa Znanium.com msaarenscrBa <THDPA-My.
DNeKTPOHHO-OMOIMOTEYHAs CHCcTeMa n3AaTenbeTBa «FHOpaiT.
DNeKTpOHHO-0MOMoTeHas cucremMa u3narensera «JIAHDb.

NogakrwnpE

7. MaTepuajibHO-TeXHUYeCKasA 0a3a, MHPOPMAIMOHHbIE TEXHOJOTMH, IPOTPAMMHOE
o0ecrneyeHue U HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

84



JIast  obecrieyeHUs] HATISJHOCTH W MOBBIMICHUS JIOCTYIIHOCTH MaTepualia Kypca
«MaremaTrKay B XOJI€ YTCHHS JICKIMHA U MPOBEICHHS MPAKTUYECKUX 3aHITHU HCIOIb3YIOTCS
BBIYMCIMTENIbHAS TEXHUKA W MYJIbTHMCIHUHBIC CPEIACTBA OTOOpaXCHUS HH(MOPMAIIHH.
[IpakTHyecKre 3aHsTUsI TPOBOAATCS B KOMIIBIOTEPHBIX KJIACCAX C MCMOJIb30BAHUEM JIOKAIBHON
CETH ISl OpPraHU3aIMK PabOThI TPYIII CTYICHTOB.

BeluncnuTensHas TEXHHKAa HEOOXOaMMa M Ul CaAMOCTOSTEIbHON y4eOHO#H paboTh
crynenroB. Omnepanuonnas cucrema - Microsoft Windows XP wu ganee, mporpammuoe
obecrnieuerne — Microsoft Office.
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POCCHUMCKASI AKAIEMUS HAPOJHOI' O XO35IMCTBA
U TOCYJAPCTBEHHOM CJIYKBbI IIPU TIPE3W/JIEHTE P®

IIpuioxenue.
OBPA3EILl O®OPMIJIEHUA TUTYJIBHOI'O JINCTA
KOHTPOJIbHOI'O 3ATAHN A

HHCTUTYT IpaBa M HALMOHAJILHOM 0€3011aCHOCTH

3aganme Ne  mo MaremaTHuke

CTyJeHTa ____ Kypca rpynmbl Ne

(Damunus Ums Omuecmao)

Bapuant 15
Ne 3agaum 1 2 3 4 5 6
Ne papuanTa 5 6 7 3 9 10
3aa4m
OTMeTKa 0
peleHnH

IIpenogaBareb:

(Oonxncnocmo @Pamunus U.0.)

MockBa - 2017
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