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1. lles1n ocBOEHUS AU CIUTLIHHBI

Llens OCBOGHMS AUCIUILINHBL: (POpMUpPOBaHHE MaTEMaTUYECKUX 3HAHUN, YMEHUH 1 HaBBIKOB,
CHOCOOCTBYIOIIMX PA3BUTHUIO KYJIBTYPhl aHATUTHYECKUX MPeoOpa3oBaHuil, JOTHUECKOTO U AITOPHT-
MHYECKOT0 MBILIIECHHSI, MATEeMaTUYECKON MHTYHUIIMH B IOCTAHOBKE 33]1a4 ¥ BBIOOpA HHCTPYMEHTAJb-
HBIX CPEACTB MOJEIUPOBAHUS U aHAIN3a YKOHOMUYECKUX IIPOLIECCOB.

2. MecTO AMCUMILIUHBI B CTPYKTYpPe 00pa3oBaTebHOil MporpaMMbl

JucuuruHa «MaTeMaTHKa JijIsi SKOHOMHCTOB» OTHOCUTCS K 0a30Boi yactu bioka 1. [luc-
IUIUTHHA COCTOMT U3 TpeX pas3zenoB: «JIuHeitnas anreOpa», «Maremarnueckuii ananus» u «Teopus
BEPOSITHOCTEH U MaTeMaTH4ecKas CTaTUCTUKA», SBISIOMIMXCS HEOOXOAUMBIMU JJI1 OCBOEHUSI Bapu-
aTUBHOM YacTU MaTeMaThyeckoro nuukia. OTdop Marepuaiia npecienyer Cielyroline LeJIn: BHyTpU-
IpeMETHBIE — 00ECTIeYeHHE LIETOCTHOTO BOCTIPUSTHS TUCIMILIMHBI, MEKIIPEIMETHBIE — obecreue-
HUE MaTeMaTHYeCKUM almnapaToM CMEXHBIX JUCLHUIUIMH, MpodeccHOoHalbHble — (OpMUpOBaHUE
YMEHUsS IIPUMEHATh MATEMATHYECKUE METOJbI JUIS PEIICHHUs SKOHOMHUKO-MATEMAaTU4ECKUX 3aad.
OcBoeHue AaHHOW JMCUUIUIMHBI HEOOXOAUMO AJIS JUCHMIUIMH: MHUKpOIKOHOMHUKA, Makpo3KoHO-
MuKa, OCHOBBI CTATUCTUKH, DKOHOMETpUKA, DUHAHCHI U JP.

3. [lmanupyemble pe3yJibTaThI 00y4YeHUsl 0 TUCIUIIIUHE, COOTHECEHHBIE ¢ IVIAHUPYEMBIMHU pe-
3yJIbTATAMHU OCBOCHHS 00pa30BaTeJIbHOM MPOrPaMMbIl

[Tpouecc m3ydeHHs] TUCHUILUIMHBI HampaBlieH Ha (OPMUPOBAHUE CIEAYIOUIUX AJIEMEHTOB
komneTeHuit B coorBetcTBru ¢ ®I'OC BO, OI1 BO u npuoOpereHus cieayomux 3HaH|i, yMEHUH,

HAaBBIKOB U (MJIM) OTBITA IEATETbHOCTH:

Dopmupyemas
KOMIIETCHIUS
(xoa u popMyTHPOBKA)

NuaukaTop 10CTHKEHUS
KOMITETEHIIMH
(xox u hopMyJIMPOBKA)

Ilepeuenb
IUIAHMPYEMBIX pe3yJIbTATOB 00y4eHus

YHI/IBepcaJILHLIe KOMIECTCHIINH

YK-1

Crioco6eH OCyIEeCTBISITh
IIOUCK, KPUTHYECKHUI aHa-
U3 U CUHTE3 HH(pOpMa-
LIWH, TPUMEHATh CUCTEM-
HBIH TIOJIXO/1 ISl pEIICHUS
MTOCTaBJICHHBIX 3324

YK-1.1

OcyItecTBIsSeT CHCTEMHBIHN
aHaJIn3 3a/1a4uM, BBIIETSS €€
0a30BbIE COCTABJISIOIIHE

3HaTh:

- OCHOBHBIC OIIPEACICHUA U ITOHATHUA, U3YyHaCMbIX
pa3aenoB QUCHUIUIMHBL, U UX 3KOHOMUYECKHUE UH-
TepHpeTalu [JIs1 IMOCTPOCHUSA 3KOHOMHKO-MATCH
MAaTUYECKUX MOJEIIEH.

Ymersn:

- COCTaBJIATh MaTEMaTHUYECKUE MOJIENH I pellie-
HUS 33J1a4M JIMHEHHOTO POrpaMMHUPOBAHUS;

- pemrath 3JII1 cuMIiekc-MeTOI0M, a TAKXKE METO-
JIOM TIOTEHIMAJIOB peIllaTh YaCTHBINA ciyyail 3a-
Jlaud JIMHEWHOIO IPOrpaMMHUPOBAaHUA — TpPaHC-
MIOPTHYIO 3aj]1ady.

Baangers:

- TEXHUKOU BBIYMCICHUS MIPOU3BOJHBIX YU HAXOXK-
JCHHS] HHTETPAJIOB OT CJIOXKHBIX (PYHKLHII;

- TEXHUKOH UCIIOJIb30BAHUS METOAOB KOMOWHATO-
PUKA A7 BBIYHCIICHHSI BEPOSTHOCTEH COOBITHIA,
teopemamu baileca u cxemoin bepnymu;

- TEXHUKOW BBIYMCIIEHHS YHCIOBBIX XapaKTepu-
CTHUK JMCKPETHBIX U HETIPEPBIBHBIX CIIyYaiHBIX BE-
JINYWH,

- BIAJIETh DJIEMEHTaMH MaTE€MaTHYECKOH cTaTH-
CTHUKH.




dopmMupyemasn
KOMIIeTeHI M
(xoa n (hopMyTHPOBKA)

NHaukaTop 10CTHKEHHUS
KOMIIETEHIIMHT
(koa u (hopMyTHPOBKA)

Ilepevyenn
IUIAHMPYEMBIX pe3yJIbTATOB 00y4eHusl

OobmenpodgeccuoHaIbHbIE KOMIIETEHITHH

OIIK-1

Criocoben MIPUMEHSTh
3HaHUs (Ha MPOMEXYTOY-
HOM YPOBHE) SKOHOMHUYE-
CKOH TEOpHM IpHU pelle-
HUW NPUKIAJHBIX 3a7a4

OIIK-1.2

IIpumensieT 3HaHUS MaKpo-
SKOHOMHUYECKOI TEOpUHU Ha
MIPOMEKYTOYHOM YPOBHE

3HaTh:

- OCHOBHBIE HAINpaBJICHHS HCIIOIB30BAHUS arlia-
paTa TUHEHHOW anreOpbl, MaTEMaTHICCKOTO aHa-
Ju3a U TCOPUHU BEPOSTHOCTEN B TEOPETHUUECKUX U
9KCIIEPUMEHTANBHBIX HCCIEIOBAHUAX JUIA pellle-
HUS DKOHOMHYECKUX 3a]1a4.

Ymersn:

- pemaTh 3a/1a4 TUCIUILTHHBI, HEOOXOIUMBIE /IS
JATBHEHIIET0 UCIIOIB30BAHUS MaTEMAaTUUECKOTO
amnmapaTta B 9KOHOMUYECKUX TPUITOKCHHSIX.
Bnagers:

- anmapaToM JIMHEHHOW anreOphI ISl pEIICHUS CH-
CTEM JIMHEHHBIX YpaBHEHUS Pa3IUIHBIMU METO-
JIAMH, JUTS peIIeHus 33129 JMHEHHOTO TIPOTPaMMH-
poBaHus TpadUIECKUM CIIOCOOOM M TaOJMYHBIMU
aNTOPUTMAaMH;

- anmaparoM JUuG(EepPeHIUATBHOTO HCUUCIICHUS
JUTSL HAXOXKICHUS TPAIUeHTA 11eJIeBOi (yHKITNY;

- ammapaToM HHTETPATbHOTO HCUWCICHUS IS
HaXO0XICHUS MaTeMaTHIECKOTO OKUIAHUSA U JWC-
MIEPCUH HETIPEPHIBHBIX CITyYailHBIX BEIMUKH.

OIIK-1.3

[Ipumenser maTemarnde-
CKHH ammapar JUisl peleHus
THIIOBBIX YKOHOMHYECKHUX
3a1a4

3HaTh:

- OCHOBHBIE TIOJIOKEHUSI, ONIPEEIICHUS U TEOPEMBI
JUCLUILINHBI C IEJBI0 MPUMEHEHUsT MaTeMaTHy4e-
CKOTO anmnapara JJis pelIeHHs MPUKJIaJHbIX 3a1ad.
Ymersn:

- OCYUIECTBJISATH MOHMCK HEOOXOJUMOH WHQpOpMa-
UM JUISI MAaTEMaTHYECKOTO PelIeHHs] SKOHOMUYe-
CKHX 33/1a4;

- MCTIOJIB30BaTh (DYHKIIMK ¥ UX CBOWCTBA IS OITHU-
CaHMs SKOHOMUYECKHX TPOIIECCOB;

- BBIOMpaTh BEPOATHOCTHBIE M CTATUCTUYECKUE Me-
TOJBI JUISl aHAJIN3a SKOHOMHYECKHX JaHHBIX B CO-
OTBETCTBUU C MTOCTABICHHOM 3a1auei;

- BBIYMCIATh XapakTepuctuku JJCB n HCB.
Braagers HaBbIKaAMM:

- WCTIOJIb30BAaHUSI OCHOBHBIX OMpEeNIeHIH, MOH-
THH JJIs1 peIIeHns] 5)KOHOMHYECKUX 3a/1aY;

- pELIEHUS CUCTEMBI JIMHEMHBIX YPaBHEHUI;
- BBIYUCIIEHUS OIpeNeuTeNsl U oOpaTHOU
jzinse

- peleHus 3ajadd JIMHEHHOTOo NporpaMMHUpPOBa-
HUS;
- BBIYMCJICHHS TIPOU3BOIHBIX CIIOKHBIX (DYHKIIHH;
- BBIYMCJIEHHUS UHTETPAJIOB;

- HAXOX/ICHUS YHMCIIOBBIX XapAKTEPUCTHK AUCKPET-
HBIX ¥ HEMIPEPBIBHBIX CITyYalHBIX BETUYHH.

mar-

4. O0beM, CTPYKTYpA U coJiepKaHue TUCIHIIINHBI

OO01mast Tpy10€MKOCTh AUCIUTUTHHBI COCTABISIET 9 3a4eTHBIX €AMHULIBI, 324 aKkaj. 4acoB.




Ounas gopma

Buabl yueOHbIX 3aHSTHIA,

BKJII04Yasd CAMOCTOATEJIbHYIO pa-

00Ty CTy1eHTOB,
U UX TPYAOEMKOCTh

DopMbI TEKYLIET0 KOH-
TPOJIsl yCIIEBAEMOCTH

-y (B akaieMUYeCKHX Yacax) .
No Tembl (pa3aeibl) 5 ®Dopma NpPOMeKYTOYHOM
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1 BekropHas anredpa. YpaBHe- 3ajianms Ui CaMOCTOATEITb-
HUS TIPSIMOM ¥ TUTOCKOCTH 11 4 4 1 10 | HoH pabotsl
CamocrosgTenbpHas pa60Ta
Nel
2 IIpocrpancreo R" 11 2 2 1 9 3a,[jaHH6$I JUISL CaMOCTOSITEIIb-
HOU paboThI
6 mom uucie ¢ 30 u J[OT 1 2 gislT( Mljl I\ngl\jl)npg;sepKH
8 oodle
3 MaTpHuliibl ¥ ONIPEICTUTEITH 3aganust A CaMOCTOSTENb-
112 | 12 1 10 | moit paGotsl
Konrposnbnas pabora Nel
6 mom yucie ¢ 20 u JJOT 1
4 Cucrembl TUHEWHBIX anre0- 11 4 4 1 10 3agaHHg IJIs CaMOCTOSITE b~
= HOI1 paOOTBI.
PAMHCCKHX ypaBHeruH Konrpomnbnas pabora No2
5 OJeMEeHTHI JINHEWHOTO IPOo- 1114l 14 1 16 3aJ:ulaHH6ﬂ A7 CaMOCTOSATE b=
HOU paOOThI.
"PaMMHPOBATIHA Konrtpomnpnas pabota Ne3
0,3 | 11,7 | 3auer
Bcero 3a 1 cemecTp 144u. 36 | 36 5 103] 66,7
6 mom uuciae ¢ 30 u /10T 2 2
6 OcHoBbl  auddepenimans- 3ajanus 171 CaMOCTOSITENb-
HOTO MCUMCIICHIS 2| 6 8 0,5 10 | uoii paboThL.
Konrpossnas pabota Ne 4
7 OyHKIUM 2-X IEPEMEHHBIX 2| 2 2 0.5 8 3aﬂaHH6ﬂ AL CAMOCTOSITEIb-
' HOU paboTh
8 OCHOBBI HHTETPATLHOTO HC- | 6 6 1 10 3aIvlaHPIéI IS CAMOCTOSTENb-
HOI1 pabOTHI.
Hucaen Kontpomsnas pabota Ne5
6 mom yucie ¢ 20 u J[OT 1 4
9 DNEeMEeHTHI TEOPUU BEPOSITHO- KonTposnbsHnas pabota Ne6.
N 2| 6 6 0,5 14
crr. CiydaifHble COOBITHSI Kontponbras pabota Ne7
10 | Cayuvaiiabie BenuuuHbL Oc- BaQaHHg JUTSL CAMOCTOSITEIh-
- HOI1 pabOThI.
OBHBIE 33aKO acmpezene
HOBHPIC 3aKOHBI pacripeiie 2|12 | 10 0,5 16 | KontponsHas pa6ota Ne§
HUS, UX YHUCIIOBBIE XapaKTe-
PUCTHKH
11 | DnemMeHTH MaTeMaTHYECKOM ol 4 4 1 10 3aanus IS CaMOCTOSATENb-
CTaTHCTUKH HO¥ paGoTEI
6 mom yucie ¢ 20 u J[OT 1 2
2 2 | 05| 335 | Dk3amen
6 mom uucie ¢ 30 u J[OT Tecr nias camonpoBepku 110
1 6 pe3yjibTaTaM OCBOCHHA UC-
ITUITJIMHBI
OVK ¢ LMS Moodle
Bcero 3a 2 cemectp 180 u. 36 | 36 6 | 051015
6 mom uuciae ¢ 30 u J[OT 3 12
UTOoro 324 4. 72 | 72 11 | 0,8 | 168,2
6 mom yucie ¢ 20 u J[OT 5 14




Conep:xanue pa3ieioB IMCUUILUINHBI:

Tema 1. BekTopHas ajqreopa. YpaBHeHHsl IPAMO U MJIOCKOCTH
W3y4eHre OCHOBHBIX MOHSTHI BEKTOPHON aJIreOphI € IENBI0 MX UCTIOIB30BAHUS JIJIsl BEIBOIA
ypaBHEHUH MPSAMOU U MIIOCKOCTH.

1.

2.

>

6.
7.

Ponp nuHeliHoi anreGpbl B M3y4eHUH SKOHOMUYECKUX AUCUUIUIMH. OCHOBHBIE OIpee-
JICHUS, HCIIOJIB3YEMBIE ITPU U3YYEHUH IACLHUIUIMHEL.

Bexropsl. Onpenenenne 0CHOBHBIX MOHATUI. Onepaliuu Hajl BEKTOpaMH.
[IpsmoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH M B IIpocTpaHcTse. Onepanuu Haj
BEKTOpaMH B KOOPAMHATHOH (opMme.

CriocoOblI 3a1aHKst IPSIMOM Ha MJIOCKOCTH U B IPOCTPAHCTBE.

Kanonnyeckoe ypaBHeHHE TPSMOiA, 0011Iee ypaBHEHHE MPSMOHN, YpaBHEHHE MPSIMOM C yT-
JIOBBIM KOA((PHUIIMEHTOM, ITy4OK MPSAMBIX.

VYron Mexay npsMbIMU. Y CJIOBHE NEPIEHIUKYIIIPHOCTH MIPSMBIX.

Crioco0slI 3a1anust IiockocTy. Ob11ee ypaBHEHHE IIIOCKOCTH.

Tema 2. IIpocTpancrBo R"

n o
O606H_[6HI/Ie IIOHATHA BCKTOPA. Onpez[eneHI/Ie IIpOCTPaHCTBA R N OCHOBHBIX ITOHATHH.

=

2
3.
4

Omnpenenenne npoctpanctea R" .
JIuHeitHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB.

baswuc npoctpanctea R"
Hekotopsie reomerpuieckie 00BeKThI B pocTpancTee R" .

Tema 3. MaTpuubl U onpeaeJuTeu
N3ydyeHne MaTpuLl ¥ ONpENEIUTENEH U UX IPUMEHEHUS IS PELICHUS 3a1a4.

1.

2.

3.

4.

[TonsiTie MaTpuIlbl U IEHCTBUS ¢ MaTpullaMu. TpaHcoHupoBaHue MaTpuibl. CuMMeT-
pHUYHAsI MaTpHULA.

[Tonsitue onpenenutenst Marpuipl. CBoiicTBa onpeaenureneii. CocoObl BEIYHCICHUS
orpenenuTeneii 2-To u 3-ro MOPSIKOB.

MuHoOpHI 1 anredpanyeckue A0NOTHEHH. Berarciaenne onpeaenuTeneii BBICIINX MOpsiI-
KOB.

OoparHas marpuna. CriocoObl BEIYUCICHHS 00OpaTHOW MaTPHIIBL.

Tema 4. Cuctembl JTHHEHHBIX aJIredpanvyecKux ypaBHeHH
N3yuenue merona XXopaana - ['aycca penieHust CUCTEMBI JIMHEWHBIX YPaBHEHHI.

1.
2.
3.

4.
S.

Onpenenenrne OCHOBHBIX MOHSATHH.

[IpeobOpazoBanme cucTeM JTUHEWHBIX YPaBHEHUH.

Pemenne cucremsl TMHEWHBIX ypaBHEeHUN MeToaoM I'aycca u meronom Kopnana-
l"aycca.

basucHbIe 1 OIIOPHBIE PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHU.

[IpaBuno Kpamepa pemieHus: CUCTEMBI IMHEWHBIX YPABHEHUM.

Tema 5. Jj1eMeHTbI JIMHEHHOT0 NPOrPAMMHPOBAHUSA
N3ydeHne TMHENHOM 5KOHOMUYECKON MOJIENH, JUIsl IOCTPOEHHUS U PELIEHHsI KOTOPOI HCITOJIb-
3yeTcsl anmnapar JUHEHHON anreopsl.

1.

2.
3.
4

3ajaua TUIAaHUPOBAHUSI MPOU3BOJICTBA. 3a1aya o auere. [locraHoBka 3a1auu TUHEHHOTO
nporpamMmupoanus (3JII1).

I'eomerpuueckoe pemenue 3JII1.

Pemenune 3JIIT cumriekc-MeTo10M ¢ TpaguIeCcKOi MILTIOCTPALIUCH.

[TocTanoBka Tpancnoptaoit 3anauu (T3). OcHOBHBIE MOHATHS U UX onpeaeneHus. Onop-
Hoe pemienue T3. [{uki, MeToa ceBepo-3amaHoro yria.

AJITOpUTM pelIeHHs TPAHCIIOPTHOM 3a/1a4i METOI0M MOTEHIUAJIOB.



Tema 6. OcHoBbI TU G} PepeHInATBHOT0 HCUYHCTEHUS
N3yuenne BO3MOXHOCTEH MPOU3BOIHOM /IJIsI UCCIICIOBAHMSI CBOMCTB (PYHKITUH.

1.

agrwm

[Tonstue npousBoaHoM PyHkiuu. [lorstue nuddepennuana pynkmnuu. ['eomerpuye-
CKHM, PU3NYECKUI U SKOHOMUYECKUIA CMBICIT TIPOU3BOTHOM.

[TpaBuio nupdhepeHunpoBaHus CyMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIIUI.
Tabnuia npou3BOIHBIX MPOCTEUIINX ANEMEHTAPHBIX (PYHKIIUH.

HuddepenunpoBanue cinoxnoil Gpyaxiym. IloHsTHE TPOU3BOIHON BBICIIUX MTOPSIKOB.
OyHKIMS IBYX EpeMeHHbIX. YacTHBIE MPOU3BOAHbIE 1-T0 U 2-T'0 OPSIKOB.

Tema 7. ®yHKUUM 2-X TIepeMeHHbIX
N3yueHre OCHOBHBIX HMOHATHH (QYHKIUH JABYX IIEPEMEHHBIX M TEOPETHUECKOEe 0OOCHOBAHHE
METO/1a HAUMEHBIINX KBaJAPATOB.

1.
2.

3.
4

OcHoBHbIE OHATHUS: 001ACTh ONpeAeNeHus], rpaQuK, JIMHUSA YPOBHSI, TPAIUCHT.
YacTHble pupalleHus 1 YaCTHbIE POU3BOIHbBIE IEPBOrO MOPSAIKA U YACTHBIE POU3-
BOJIHBIE BTOPOT'O MOPSIKA.

DkcTpeMyM (QYHKIUHU JABYX IEPEMCHHBIX.

OMnupudeckune GyHKIUU. MeTol HAMMEHBIIUX KBaJIPaToB.

Tema 8. OCHOBBI HHTETPAJIbLHOI0 UCYUCIEHUS
N3ydeHue HeonpeneaeHHOro U ONpeAeIEHHOTO HHTETPaIoB.

1.

2.

3.

IlepBooOpasHas u HeonpeeneHHbli uHTerpan. Tadnuia OCHOBHBIX HEONPEAEICHHbIX
uHTerpasioB. OCHOBHBIE CBOMCTBA HEONPEEICHHOTO HHTETpaa.

OcHOBHBIE MCTOJbl HHTCTPHUPOBAHUS. MCTOI[ IIOACTaHOBKHM. MCTOII HHTCIPUPOBAHUA 110
qacCTsM.

Onpenenensblil naTerpai. ['eomerpuueckuil cMpici onpeaeaeHHoro uurerpana. @op-
myina Herorona-Jleitonuna. [lpunosxenus onpeneneHHOro HHTErpana.

Tema 9. DnemeHTHI TeOpuHN BepossTHOCTH. CiryyaiiHble cOOBITUS
N3y4yeHne OCHOBHBIX MOHATHH U TEOPEM TEOPUHU BEPOSTHOCTEH.

1.

2.

3.

OcHOBHbIE TOHATHUS TEOPUH BeposiTHOCTEN. TeopeMbl ClI0’)KEeHUSI 1 YMHOKEHHUS BEPOST-
HOCTEH.

®opmyna noiaHoi BepostHocTH. Popmyna baileca. ApropHbIe U anlOCTEpPUOPHBIE BEPO-
SITHOCTH.

Cxema He3aBUCHUMBIX ucnibiTanuid. @opmyna bepaymmm. ®opmynst MyaBpa u Myaspa-
Jlamaca.

Tema 10. Cryuaiinblie BeauunHbl. OCHOBHBIE 3aKOHBI pacnpeeieHusl, UX YUCJI0BbIe XapaKTe-

PUCTHKH

N3yueHne OCHOBHBIX PACIIPEAEICHUN CIIy9aiiHbIX BEJIMYHH.

1.

2.

3aKoHBI pachpeeNeHusl TMCKPETHRIX ciy4yaiHbix BennuuH ([ICB): OuHOMuanbHbIi 3a-
KOH, 3aKkoH [Iyaccona, reoMeTprU4eCKHil 3aKOH.

Yucnoselie xapakrepuctuku [JCB: maTeMatndeckoe OKUIaHUE, TUCTIEPCHs], CPEIHEE
KBaJpaTHYECKOE OTKJIOHEHHE.

HenpepriBable cinyuaiinbsle BennunHbl (HCB). @yHkums pacnpeneneHuss BEpOSITHOCTEN.
@yHKIUA IIIOTHOCTH pacnpeneneHus sepositHocrern HCB.

Yucnossle xapakrepuctuku HCB: maTematnueckoe oxuaanue, JUCIEPCHs, CpeaHee
KBaJpaTHYECKOE OTKJIOHEHUE.

3axonsl pacnpenenenus HCB: paBHOMepHOE pacnipesielieHne Ha OTpE3Ke, IOKa3aTEIbHOE
pactpenenenne, HopMalibHOe pacnpenenenne. @ynkuuu ["aycca u Jlamnaca.

Tema 11. DjaeMeHTHI MATEMATHYECKON CTATUCTUKH
N3yueHne OCHOBHBIX MOHATHA MaTEMaTHYECKON CTATUCTUKH KaK TEOpETHIECKOe 000CHOBA-
HHEC CTATUCTUYCCKUX MCTOJAOB B OdKOHOMUKE.



1. Crarucruka u ee 3aauu: ONpeesieHUEe 3aK0Ha PACTIPEEIICHHS WIIH €T0 XapaKTePUCTUK
0 BBIOOPKE.

2. T'enepanbHas U BBIOOPOYHASI COBOKYITHOCTh. CTaTUCTUUECKOE pacpeieiiCHUE BEIOOPKH.

Mopa, Mequana.

DOMIMpudeckas U TeopeTudeckas GyHKIUH pactupeseneHus. [loauron u rucrorpamma.

CrarucTryeckue OlIEHKH apaMeTpoB pacnpeneieHus. ['eHepanbHas U BBIOOpOYHas

cpenusisi. 'eHepanbHas ¥ BBIOOPOYHAS TUCIICPCHSL.

»w

5. Oﬁpa30BaTeJIbeIe TEXHOJOTUH, UCIOJIb3yEMbIC TIPU OCYHICCTBJICHUN 06pa30BaTeJ’le0F0
nmponecca 1mo IMCUMIIJINHE

B nporiecce 00ydeHust HCTIONB3YIOTCS CIIEAYyIONe 00pa30BaTeIbHbIE TEXHOIOTHH:

AkaeMHuyecKasi JeKIUsl — IOCIEI0BAaTEIbHOE M3JI0KEHUE MaTepualla IpernoaaBareieM,
PacCMOTpPEHHE TEOPETHUYECKUX U METOAOJOTMUECKUX BOIPOCOB JUCLUILIMHBI B IOTUUECKH BBIIEP-
aHHOH Qopme. B mpomecce neKuu npenogaBareinb CTUMYIAPYET CTYIEHTOB K YUYaCTHIO B 00CYX-
JIEHUU BOTIPOCOB M BBICKA3bIBAHUIO COOCTBEHHOM TOUKH 3peHUS 00CyKaaeMoi npobiemaruku. Llenn
U TpeOOBaHMsI K aKaJeMHUYECKO JIEKIIMH: COBPEMEHHbBIN HaAYYHBIH YPOBEHb, HH(POPMATUBHOCTb, CH-
CTEMHOE OCBEIICHHE KITFOUEBbIX OHITUN 1 IIOJIOKEHUH 110 COOTBETCTBYIOIIEH TeEME, 0030p U OLIEHKA
CYILIECTBYIOIEH NMPOOIEMAaTUKH, 1adya METOJUUYECKUX PEKOMEHIallUi CTyIEHTaM JJIsl JalbHENUIIero
M3y4yeHus Kypca.

IIpakTHyeckoe (ceMHUHApPCKOE) 3aHATHE — 3aHIATHE, MOCBIIICHHOE MPAKTHYECKOW OTpa-
00TKE y CTyJICHTOB KOHKPETHBIX YMEHUHN 1 HABBIKOB MPU U3yYECHUH TUCIUIUIUHBI, 3aKPETJICHHIO 110~
Jy4EHHBIX Ha JEKIUU 3HAaHUH U OLIEHKE PEe3yJbTaTOB 00YUYEHHUSI B IIPOLIECCE TEKYILEr0 KOHTPOJIS.

Ha nepBom npakTryeckoM 3aHsITHH B BBOAHON YacCTH JIA€TCsl IEPBOE LIEIOCTHOE MIPEICTaBIIe-
Hue o naucuuiuiiHe. CTyJeHThl 3HAaKOMSTCS ¢ Ha3HAY€HHUEM M 3a/ladaMM JUCLMILIMHBL, €€ POJIbIo U
MECTOM B 00pa3oBaTenbHOi nporpamme. [Ipu 3TOM 03By4HBatOTCS METOANYECKHE U OPraHU3AIMOH -
HbI€ 0COOEHHOCTHU padOThI B paMKax JaHHOMN JIUCUUIUIMHBI, a TAKXKE 1a€TCs aHAIN3 PEKOMEHAYeMOM
y4eOHO-METOIUIECKOM IUTepaTypshl. [IpoI0KUTENEHOCTS BBOJHOW YacTH cocTaBisieT He Oonee 10-
15 munyT.

[Tpu mpoBeneHUM MPAKTUYECKUX 3aHATHM HCIOJIb3YIOTCS TaKue MHHOBALIMOHHBIE METO[IbI
o0y4yeHHsl, KaK Juaor-cobeceoBaHue, KOJUIEKTUBHOE 00CYKJIEHHEe TEMAaTHYEeCKUX BOIMPOCOB, pa3-
00p MPaKTHUECKUX CUTYAIMi, HOPMAaTUBHBIX JOKYMEHTOB, TCOPETUYECKUX U METOIMYECKHUX aclleK-
TOB 10 TeMaM JUCHUILTUHBL. OOCYyKIeHHE U OIIeHKa TPaBUJIbHOCTU BBIMOJIHEHHBIX PA3JIMYHOTO THIIA
3aJ]aHMi, yKa3aHHbIX B (DOH/E OILIEHOUHBIX CpeACTB paboueil mporpamMMsbl, MPOU3BOIAUTCS KOJIJIEK-
TUBHO CTY/IEHTaMU T0Jl pyKOBOJICTBOM IpENo/1aBaTesl.

KoncyabTauumm — BuA Yy4eOHBIX 3aHSATHH, SBISAIONIHECS OMHOW W3 (GOpM KOHTPOJS
CaMOCTOSITENIbHOW paboThl CTY/IEHTOB B TeueHHME cemecTpa. Ha KOHCymbTanusax Mo MHUIUATHBE
CTYJIEHTOB pPacCMaTpHUBAIOTCS U OOCYXAAIOTCS pa3IMuHble BOMPOCHl TEMAaTUKU JAUCLUUIUIMHBI,
KOTOPbIE BO3HUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIBHOM pabOoTHI.

B nporecce 00y4eHHsT HCIONB3YIOTCS CICAYIONIHE TEXHOJIOTHU JJIEKTPOHHOTO O0yYEeHUS U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHU:

DaexTponHblii yuuBepcuter Moodle SApI'Y, B koTopoMm:

- TMIPeACTABJICHBI 3aJIaHUS JUIS CAMOCTOSTEIHHOI paboThl 00YYAIOMIUXCS 110 TeMaM
JMCIUILITHHBL;

- OCYIICCTBIISICTCS MPOBEJICHUE OTACIBHBIX  MEPONPHUATHA  TEKYIIEro  KOHTPOJIS
YCIIEBaeMOCTH CTY/ICHTOB;

- IPEJICTABIICHBI TEKCTHI JICKLUH 10 OTACIEHBIM TeMaM TUCIUILIHHBL;

- IIPENICTABIICHBI TIPABHIIA IPOXOXKICHUS IPOMEIKYTOUHOMN aTTECTAINH MO TUCIUIUINHE;

- IPEIICTABIICH CIIUCOK Y4eOHOI JINTEepaTyphl, PEKOMEHIyeMOil ISl OCBOCHHS TUCIUILIHHBI;



- mpexcrtaBieHa UHpopMmanus o (GopMe U BPEeMEHHU IMPOBEACHUS KOHCYIbTAIUH IO
JAUCHUIIIIMHE B PCXKUMC OHJIaI>'IH;

- mocpencTBoM (opyMa  OCYIIECTBISICTCS CHHXPOHHOE W (MJIM) aCHHXPOHHOE
B3aUMO/IEIICTBHE MEXAYy 00yJaroIMMUCS U IPENoJaBaTeieM B paMKax U3y4eHUs AUCLUIINHBI.

6. [lepeyeHb JMIEH3MOHHOTO U (MJIH) CBOOOIHO PACIPOCTPAHAEMOr0 MPOrpPaMMHOro odecre-
YeHM s, MCI0JIb3YeMOro MpHU OCyIecTBIeHHN 00pa30BaTeIbHOIO NMpoLecca Mo JUCHHUILINHE

B mporiecce ocyiecTBiieHUsT 00pa30BaTeIbHOIO MpoIiecca 1Mo JUCIUILIMHE UCIIOIb3YIOTCS:
JUtst GOPMHUPOBAHUS MATEPHAIOB /IS TEKYIIETO KOHTPOJIS YCIIEBACMOCTH M IIPOBEACHHUS IIPOMEKY-
TOYHOU aTTeCTalnuu, st (GOPMUPOBAHHS METOAMUCCKUX MATEPHAJIOB 10 JUCIUILINHE:

- mporpammbl MicrosoftOffice;

- AdobeAcrobatReader.

7. IlepeyeHb coBpeMeHHBIX NMPO(ecCHOHAIBHBIX 023 JaHHBIX U HHGOPMALMOHHBIX CIIPABOY-
HBIX CHCTEeM, HCIOJIb3yeMbIX NPH OCYLIeCTBJIEHHH 00pa30BaTe/]bLHOr0 Nmpouecca mo JMCIHU-
ILUINHE

B npouiecce ocyiiecTBiaeHUs: 00pa30BaTEIbLHOrO MPOLEcca 0 AUCHUIIIMHE UCIIOJIb3YIOTCS:
ABTomMaTtu3upoBaHHas  OuOnuoreuno-undopmarnmonHas  cucrema  «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHO¥ U JONOJTHUTEILHOMH Y4eOHOIl JINTepaTypbl, pecypcoB HH(POPMAMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « AHTepHET», He00OXO0AMMBIX /IVISl 0CBOEHUS TUCHHUIINHBI

a) OCHOBHasI JIMTepaTypa:

1. OGwmit kKypc BbICIIel MaTeMATHKHU JUISl SKOHOMHUCTOB: Y4eOHUK JijIst By30B / of pen. B.H.
EpmakoBa. — M.: TH®OPA — M, 2006. — 656 c. — (Breiciiee oOpa3oBanue).

2. COOpHUK 3a/1a4 10 BBICIIEH MaTeMaTUKe Ui SKOHOMUCTOB: yueObHoe mocobue / oJ pe.
B.U. EpmakoBa. — M.: UH®PA — M, 2006. — 656 c. — (Briciiee oOpa3zoBaHue).

3. Becryxesa JLI1. Jluneitnas anreopa: nmpaktukym /JLIT. bectyxesa, H.JI. Maiiopoga.
Spocn. T'oc. Yu-T um. [LT. demunona.- Spocnasns: Apl'Y, 2011. — 56 c.

4. ViccnenoBanue GyHKIMI 1 moctpoerue rpadukos. Meron.ykazanus /coct.JL.IL. becty-
xeBa, E.B Hukymuna, U.P. OBcsiaamkoBa. Spoci. ['oc. YH-T. — Spocnasns, SApl'Y, 2007.- 28c.

5. [Toctpoenne smMnupuyeckux GyHkuil. Meronndeckne ykazanus. Metoa.yka3zaHus
/coct.JLIL. BectyxeBa, .P. OBcsnnukoBa. Spoci. 'oc. YH-T. — Spocnasns, SApl'Y, 2001- 15¢.

6. becryxesa JI.I1., Maitoposa H.JI. Teopust BeposITHOCTEH 1 MaTeMaTH4ecKasi CTATUCTHKA.
[Tpaktukym. Y. 1: npaktukym /coct. JLIL. Becryxesa, H.JI. Maiioposa; Spocin. ['oc. YH-T um. ILT.
Jemunosa. — Spocnasns: Apl'Y, 2012. — 48 c.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa:

1. Bricmias MmaTeMaTHKa JUIsl 5KOHOMUYEcKoro 6akanaBpuara B 3 4. Yacte 1 : ydyeOHUK U
npaktukym it By3oB / H. II1. Kpemep, M. H. ®puaman, b. A. Ilytko, . M. Tpumus ; nox penax-
rueit H. 1. Kpemepa. — 5-e u3z., nmepepad. u gon. — Mocksa : UznatensctBo FOpaiit, 2022. —
276 c. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-05820-8. — Tekct : anekrponnslii // O6pa-
3oBarenbHast miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491006.

2. Kpemep, H. IL1. JIuneitnas anreOpa : yueOHUK U npakTukyM 171s By3oB / H. I11. Kpewmep,
M. H. ®punman, U. M. Tpumun ; nox pegaknueid H. I. Kpemepa. — 3-e u3z., ucnp. u gomn. —
Mocksa : U3parensctBo HOpaiit, 2022, — 422 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

08547-1. — Texcrt : anekrponHsit // OOpazoBarensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/488965.

3. 'mcun, B. b. Matemaruka. [Ipaktukym : yueOHOe nnocobue st By30B / B. b. ['ncun,

H. . Kpemep. — Mocksa : U3gatensctBo 0paiit, 2022. — 204 c. — (Bricmee oO6pazoBanue). —
ISBN 978-5-9916-8785-0. — TekcT : anexktponHbli // O6pazoBaTenbHast miardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/489744.

4. Manyrus, B. A. Jlunelinas anrebpa aJi1 5)KOHOMUCTOB. Y YEOHHK, TPAKTUKYM U COOPHUK
3anad : uist By30B / B. A. Manyrun, . A. Pomuna. — Mocksa : U3narensctBo FOpaiit, 2022, —
478 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02976-5. — Texkcr : anexkrponnsiii // O6pa-
3oBarenbHas miardopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/489532.

5. Kpacc, M. C. MaTemaTuka B 5KOHOMUKE: MAaTEMaTHUYECKUE METO/IbI U MOJETH : Y4COHUK
n1s 6akanaspo / M. C. Kpacc, b. I1. UynpeiaoB ; orBeTcTBeHHBIH peaakTop M. C. Kpacc. — 2-¢
u31I., uctp. u gon. — Mocksa : U3natensctBo FOpaiit, 2022. — 541 ¢. — (Briciiee obpa3oBa-
aue). — ISBN 978-5-9916-3138-9. — Tekcr : anekrponnslit // Obpa3zoBaTenbHas miatopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/508865.

6. [Tanuii, . A. Jluneitnoe mporpammupoBaHue : yueOHoe rnocodue ajs By3os / U. A. [1a-
Ui, — 2-¢ u3a., uctp. u gon. — Mocksa : U3nparensctBo HOpaiit, 2022. — 175 ¢. — (Bpicmiee 06-
pasoBanue). — ISBN 978-5-534-04716-5. — Tekcr : anexTpoHHbIH / OOpa3zoBarenbpHas MIIaT-
dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492825.

7. I'mypman, B. E. Teopus BepoaTHOCTEH U MaTeMaTHUeCKas CTATUCTHUKA : Y4eOHUK ISl BY-
308/ B. E. 'mypman. — 12-e u3n. — Mocksa : U3narensctBo FOpaiit, 2022. — 479 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-00211-9. — Tekcr : anekrponHslii // OOpa3oBarenbHas iat-
dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/488573.

8. 'mypman, B. E. PykoBoACTBO K pelieHuto 3a/1a4 10 TEOPUH BEPOSITHOCTEN U MaTeMaTH-
YEeCKOM CTaTUCTHKE : ydeOHoe mocobue s By3oB / B. E. 'mypman. — 11-e usj., nepepad. u
nor. — Mocksa : M3parensctBo KOpaiit, 2022. — 406 c. — (Bricmiee o6pa3oBanue). —

ISBN 978-5-534-08389-7. — TekcT : anexktpoHHbIH // O6pazoBaTenbHast miardopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/488572.

B) pecypcsbl cetn «MHTEpHET»:
1. DOnexrtponnslii katanor Hayunoit 6ubnuorexu Apl'y
(https://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).
2. DnextponHnas oubnmuoreunas cucrema (OBC) nznarenscra «HOpaiit» (https://www.
urait.ru).
3. Hayunas snekrponnas outbnuoreka (HIb) (http://elibrary.ru).

9. MaTepuanbHO-TeXHHYeCKasl 0a3a, HeoOXoAMMAsi /JIsl OCYIIECTBJIEHUSI 00pPa30BATEJIHLHOIO
npouecca no JMCUMIVINHE:

MarepuanpHO-TeXHUYECKass 0a3a, He0OXouMas ISl OCYIIECTBIEHUS 00pa30BaTEIbHOTO
npoliecca 1o JUCIUILIMHE BKII0YAET B CBOM COCTaB CHelMaIbHbIE TOMEIICHUS:

- yueOHble ayTUTOPUHU JJIS IPOBEJICHUS 3aHATHH JEKIIMOHHOTO TUIIA;

- yueOHbIE ayTUTOPUU JIJIsl POBEACHUS TPAKTUUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbIe ayTUTOPUH JJIsl IPOBEJICHUS TPYIIIOBBIX U MHIMBHUYaJIbHBIX KOHCYJIbTAIIHIA;

- yueOHbIe ayAUTOPUH JIJIsl TPOBEACHUS TEKYILEro KOHTPOJIS U IPOMEKYTOUYHON aTTecTalluy;

- IOMEUICHHUS ISl CAMOCTOSITETTHHON paOOTHI;

- TIOMEMICHUSI ISl XpaHEHUs U MPO(PUIAKTUYECKOT0 OOCIYKUBAHUS TEXHUUECKUX CPEICTB
o0Oy4eHusl.

CriennanpHble TOMEIICHUS! YKOMIUIEKTOBAHBI CPECTBAMU 00YUEHUS, CITYKAIIUMU JUIS TIpei-
CTaBJieHUs yueOHOH nH(pOpMAaIuu OOJBIITON ayAUTOPHUH.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php)
http://www/

[TomerieHus Ui cCaMOCTOSTELHON pabOThl 00YYarOMNXCSl OCHAIIEHBI KOMIIBIOTEPHON TeX-
HUKOW C BOBMOXKHOCTBIO MOJKITIOYEHHUs K ceTh «MHTepHeT» n o0ecrieueHreM JTOCTyIa K 3JIeKTPOH-
HOI nHpOpMaIMOHHO-00pa3oBaTensHOl cpene SApl'Y.

ABTOp:

Jonent kadenpsl
0011elt MaTeMaTHKN
KaH/JI. eJl. HayK H.JI. MaiiopoBa



IIpunosxenne Nel k paGoyeii nporpaMmme IHCHUIITHHBI
«MartemaTHnka 111 IKOHOMHUCTOB)

MoH/1 OLIEHOYHBIX CPEICTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
N0 JUCHUILINHE

1. TunoBbIe KOHTPOJIbHbIE 32 IaHUSI U HHbIE MATEPHAJIBI,
HCMOJIb3yeMble B MpoLecce TEKYIEero KOHTPOJIsl yCIeBaeMOCTH

Tema. BexTopHas anredpa. YpaBHeHusi NpsiMoi M IJIOCKOCTH.

3agaumn.
Hansl Toukn A1(—1,2,5), 42(—2,0,3), A3(3,1,2), A4(7,—1,2).

1. Haiitu ypaBHenue minockoctu A1z, Az .

2. Haiitu ypaBHeHue npsamoit Az, As.

3. HaiiTu ypaBHeHHE MI0CKOCTH, MPOXOASIIEH Yepe3 TOUKY A4 MeprneHAUKYISIPHO MPSIMOU
Az, As.

Haiiti yron Mexxay 3TOM IIIOCKOCTBIO M TIOCKOCThIO A142, A3.

4. Haiitu ypaBHeHHE NPAMOM, MPOXOAIIEH uepe3 TOUKy A4 MeprneHAUKYISIPHO MIOCKO-

cTuA 1A2, A3.

OTBETHI:
1. 4x —11y+92-19=0
x+2 y 7—3

2 —_— =
5 1 -1
T
3. S5x+y—-2-32=0;_
2
4 x—7= y+1 — z—2

4 -11 9

Hans! Toukn A1(—1,2,5), 42(—2,0,3), A3(3,1,2), A4(7,—1,2).

1. Haiftu ypaBHenue minockoctu A1z, Asg .

2. Haiitn ypaBHeHHe nipssMoit Az, Aa.

3. Haiiti ypaBHEHHUE MIJIOCKOCTH, MMPOXOAIICH Yepe3 TOUKY A1 MEPICHANKYISIPHO TPSIMOM

A2, A4. HaliTu yron Mexay 3TOH IUIOCKOCTBIO U MIOCKOCThI0A1A2, A4 .



4. HaiiTu ypaBHEHHUE NPAMOM, TPOXOALIEH Yepe3 TOUKY A, NepneHAuKyIsIpHO
IUIOCKOCTUA 1 A5, A, .

OTBETHI:
l.y—z+3=0;

x+2 y z—3.
2. — =X =",
9 -1 -1

T
3. 9x—y—2z+16 =0; E

x+1 -2 Zz—5
4, ==

0 1 —2

KonTpoabHasi padora Nel (TUIIOBbIE BAPDUAHTHI).

Bapuanr 1.
1. Haiitu ypaBHEHME IIIOCKOCTH 0., KOTOpask IPOXOAUT YePe3 TOUKH
A(-1,1,-3), B(2,-1,-1),C(-2,-5,1).

2. Haiitu ypaBHeHHE TIpsMOiA LKOTOpast MPOXOIUT yepe3 Touky  D(-2, —3, —2) mep-
NEHUKYJISAPHO MIIOCKOCTH 0.

3. Haiitu Touky nepeceuenus npsimoit L ¢ miockocteio x + 2y — z +5 =0
Haiitu npsimyto, npoxoasuyto uepe3 Touku A(-1,1,-3) u B(2,-1,-1)

5. Haiitu yron mexny 3Toil npsimoii u npsimoit L.
OTBeThI:

1.2x —7y — 10z — 21 = 0;
x+2 _ y+3 _ z+2,

2. - )
2 -7 —-10
3.(—3;05;3)
4;74:'+1 _y-1 _z+3
3 -2 2
i
5—
2
Bapmuanr 2.

1. HaiiTu ypaBHEHME IJIOCKOCTH 0, KOTOpasi MPOXOAUT Yepe3 TOUKU
A(-2,1,3), B(3,4,-1),C(2,-4,5).
2. Haiitu ypaBHeHue npsmMoit L, koTopas MpoXOAMT uyepe3 TOUKY
D(-1, -3, 2) neprneHAuKYISIpHO MIOCKOCTH 0.
3. Haiitu Touky nepecedenus npsamoii L ¢ miockocteio 2x —y +z + 3 =0
4. Haiitu npsimyto, mpoxosamryto uepe3 Toukun A(-2,1,3) u B(3,4,-1).
5. Haiitu yron mexy 3Toil npsimoit u npsimoit L.
OtBeThI:
1. 14x + 26y + 37z — 109 = 0;
x+1  y+3  z-2,
14 26 37’

3. (—E; —7; E);
13 13




4;74:'+.2 _y-1 _z—3
s 3 -4’

s
5.
2

Kpurepuit onenuBanusl.

Kaxnas 3amavya omneHuBaercs Tpems Oamnamu. Tpu Oamia cTaBUTCS, €CIM 3aj1ada
MOJIHOCTBIO pemieHa. JlBa Oayia CTAaBUTCS, €CIM CTYACHT 3HaeT (HOpMyJlly WIH alIrOpPUTM
pelICHUs 3aJlayd, YMEET WX NPHUMEHSTh, HO JIENaeT BBIYUCIUTENbHBIC OMMOKU. OauH Oayt
CTaBUTCS, €CJIM CTYJACHT 3HAeT (OPMYINy WM aNTOPUTM pPEIICHUs 3aJadd, HO HE yMEeT HX
npuMeHsTh. Hollb 6a/ioB — eciiu He 3HaeT (GOpMYITy HITH aJITOPUTM PEIICHUS 3a/1a4H.
MakcumanbHO BO3MOKHOE YHUCIIO HAOpaHHBIX OayioB — 15. O1ieHKa «OTJIMYHOY» CTaBUTCS 3a 14
- 15 6amnoB. Ouenka «xopomo» ctaButcs 3a 11 - 13 6amioB. OneHka «yI0BIETBOPUTEIHHO
ctaBuTcs 3a 7 - 10 6annoB. OneHka «HeYIOBIETBOPUTEIbHO» cTaBUTCs 3a 0 - 6 6aios.

Tema. CucreMbl JIUHEHHBIX ajireopandyeckux ypasauenuii (CJIY).
3amaun.

1. Pemute CJIY meronom XKopnana-I'aycca.

(51 +12X; +5X3 +3x4 =10, (X1 —Xp —3X3 —4xy =1,
1. 4x +3X +X +3Xx =2, 2. . 2X —2X +2X +3X =2,
1 1 2 3 4 1 2 3 4
11x +11x +4x +8x =8. X +X —-13x -18x =-1.
L 1 2 3 4 L 1 2 3 4
(X1 — Xz +3X3 + X4 =6, [X1 +3% —3x3 =2,
3. X +5X —%x —X =8, 4, . 4AX +4x —4x =5,
1 2 3 4 %| 1 2 3
X +8x —18x —5x =-6. —X =5x +7x =-1.
1 2 3 4 L 1 2 3
[3X1 + 2%, + X3 —6X4 =0, [3X1 + 2% + X3 — Xg =4,
5. L AX =X —x —4x =0, 6.. 2X +5x +3x +2x =-1,
1 1 2 3 4 1 1 2 3 4
X +4x +3x —2x =0. 3X +4X +2X +X =2.
Ll 2 3 4 1 2 3 4
OTBeTHI:

1. X = (xy; —5xy — 4dxy; 11xy + 9x, + 2; xy),
. X = (XZ —0125x4 + 1, X2, 1.375}.'4,;}.'4@),

. (0.875;1.25;0.875);

oUW N

2. Haiitu nBa omopubix pemenust CJIY.

1 {le —X;+x3 =2
6xy —5x,+x,=25
OTBeTHI.

1. X=1(0;0;2;5),

X - (xl; 8x1; _10x1; 1.5}(1),
X:(xl; 3—211,—4 +2}£1; _2 +x1), x]_ER.

X1,X4€R,
X3,X4€R;

x,€R,;

2 {5)‘(1"‘.[2_2_[4 =7

x1+xg+x4=3

X:(g; 0;0;1).



2. X=1(0;7;3;0), X=1(0;13; 0;3).

KountpoabHas padora Ne 2 (TUnIOBbIe BADHAHTHI).
Bapuanr 1.

1. Haittu obuee pemienne CJIY 1 04HO U3 4aCTHBIX pPELIEHUH.
3X1+ X2 —5X3 + 7Xs =3,
X +2X+X +X =-2.
L 1 2 3 4

2. Haiitu n1Ba onopusix pemenust CJIV:
2X1 + X —2X3 =
X+X +X =2
L 1 3 4

5,

OTtBeTsI:
1. X =(5.5x, + 6x, + 3.5; x5; 3.5205, + 5xy + 1.5;x,),  x5,x4€R

X =1(3.5;0;1.5;0)
2. X=1(0;0;5;2); X=1(0;9;2:0).

Bapuanr 2.
1. Haiitu o6uee pemenne CJIY 1 04HO U3 4aCTHBIX pELICHUH.
<{2X1 + X2 —5X3 + 2X4 = 7,
X +2X +X =X =-L
L 1 2 3 4
2. Haiitu nBa onopubix pemenus CJIY:
22X1 + X2 — X3 = 5,
2X—-7x +x =1

OTBETHI:

1 x =

Xog —Xyq —

[PV R =

2. X=(0;5;0:2), X=1(1:3;0;0)

Kpurepuii oieHnBaHusl.

Kaxnmas 3amaua omenwBaeTcss nByMs Oamnamu. [[Ba Oaymra cTaBuTCsA, €cCly 3ajaada
MOJIHOCTHIO pemieHa. OnuHa 6aina CTaBUTCS, €CIIM CTYACHT 3HAET aJITOPUTM PEIICHUS 3aJauH,
yMEeT €ro MPUMEHSATb, HO JeJIaeT BBIYUCIUTEIbHbIE OomMOKU. Honb OamnoB — ecnu He 3HaeT
AITOPUTM pELICHUS 3a/1auu.

MakcumManbHO BO3MOKHOE YHCIIO HaOpaHHBIX 0amnoB — 4. OLieHKa «OTJIIMYHO» CTaBUTCS
3a 4 6amna. OmeHKa «xXoporno» cTaBuTcs 3a 3 6amna. OIeHKa «yJAOBJIETBOPUTEIHLHO» CTaBUTCS
3a 2 6ayuta. OIeHKa «HEeyTOBICTBOPUTEILHO» cTaBuTcs 3a 0 - 1 6ayioB

Tema. Onpeneanres i U MATPULIBL.
3agaun.

1. BBIYUCTUTH ONPEACTUTEND: a) PA3I0KHUB €ro IO AJIEMEHTaM Kakoi-11u00 cTpoku; 0)
Pa3IOKKB €T0 10 JIEMEHTaM KaKOTO-1H00 CTOJIONA; B) TIOJYYHB MPEIBAPUTEITHLHO B KaKOM-
1100 CTPOKE UITH CTOJIOLIE HYIIH.



1 2 3 4 2 1 5 1
1 0 2 5 9 2 3 2 1 2
‘[ o 0 3 71711 2 3 —4
-2 —4 -6 0 1 1 5 1

Ortsersr: 1. 48; 2. 54

2. Haiitu maTpuiry, oOpaTHYIO K MaTpHIIE.

1 2 2 -4 1
1.A=(1 3)2.A=(1 5 3
1 -1 1
OTBETHI:
2 -3 -7
1.A‘1=D.2(_3 2) 2.A—1:0.125(—2 -1 5)
1 1
—4 2 6

3. Hanbl matpunisiA, B, C.Haiitu Te u3 npomssencanitAB, BA, AC, CA, BC, CB, kotopsie
HMEIOT CMBICIL.

1 -1 3™, 0 -1 (2 L 20
G e Qe 2 o)
OTBCTI)II_ B 4 o 50
BA:(az —01 52); ACZ(Z 4 60)

4. lna matpuubl A HailTH Bce mepecTaHOBOUHBIE C HEl MaTpulibl B.

(2 1
A= (_1 3)
OTBGTI(a b )abER.
—b a+b/""
5. Pemmuts CJIY aBymsa cniocobamu: 1o npasuiry Kpamepa u ¢ momonipo o0paTHON MaTpuIlbl
le—xz‘l‘x:;:—?}, 3xl+xZ+x3:3,
xy; +5x; —x3 =8, 5x1 —x3 +x3 =09,
2x1+x; —x3 = —1 X1+ xp —4x; = —9.
Oteer: X = (—1;2:1) Otser: X = (1:-2:2)
KontpoabHas padora Ne3 (TUnoBbIe BADHAHTHI)
Bapuanr 1
-3 4 1 6 W
. 0 5 -1 -5
1. Haiitu marpuily, KOTOPYI0 HYXHO MPUOABUTH K E YTOOBI MOJYYUTh
2 8 0 8

|
1 -7 1 2)

(
|
:

€IMHUYHYIO MaTpUILy.
2 4 -1
2. Berumucnuts onpenenurtens (7 3 2.
31 -2



3 2 2 2
2
3. Brramcnuth onpenenurens 322
2 2 3 2
2 2 2 3
(41 -1 ql“’ -1
4. HaiiTu mpon3BeIcHNUE MATPHI |7 1 -3 0 |4 2 |
01 0 -2 |
-1 0)

(3 -4 5)

5. Haiitu Matpuiy oOpatHyo k matpue |2 -3 1 |,
3 -5 —l)|

6. Pemmre CJIY nBywms cmocobamu: 1mo mpaBmiry Kpamepa u ¢ moMoImp0 oOpaTHOM
MaTpPHUIIbI
Xy — Xz +x3=—2,
Xy +x;—x3 =4,
X1+ 2x; +x3 = 4.

OTBETHI:
(3 —4 -1 —5] 0 —s 8 20 —11
1. -4 1 2. 66 3.9 4. (_2 _14) 5. (_5 18 —7)
‘_2 8 1 _8‘ 6 2 1 -3 1

(-1 7 -1 -1)
6. X =(1:2;-1)

Bapmuanr 2.
(—8 0 1 2 3\|

1.Haiitm marpuiy, Kotopyro HyxHo npuOaButh k| 4 -1 0 2 5|, 4roObl moONy4HuTH
k3 -1 2 2 4

(3 5 1 -1 1\

4 -1 1 _5 9.

L—3 1 -2 -2 6J

1
2. Beraucnuts onpenenurens (2 -4,
1 3
3 -3 -2 -5
2 5 4 6
3. Beruncnuth onpenenuTens .
5 5 8 7
4 4 5 6




2 1w ( 1 2 31
4. HaiiTu npou3sBeeHNE MaTPULL —1 2 0 1 .
1

2 5 7

5. Haiftu matpuny oOpatHyto k matpurie |6 3 4
(5 -2 -3 J
6.Pemmuts CJIY nBymst crioco6amu: o mpaBmity Kpamepa u ¢ moMoIsro 00paTHOM MaTPHIIBI
Xl — .1’2 + 2.{3 = _1,
.1’1 + .Xz — XS - 2,
2.?(1 +XZ +.X3 = 5

Omsers:1.| 0 0 1 -7 4 |2.-2383.90 4. Ll 0 -38 41 -34|

-6 2 -4 -4 2) 27 -29 24}

Kpurepuit oneHuBaHusl.

Kaxnas 3amaua oneHuBaercss Tpems OauiaMu. B ImiecToM 3aaHuu KaxIplid Croco0
peleHus oueHuBaeTcs TpeMs Oamamu. Tpu G6aiuia cTaBUTCS, €M 3a7ada MOJHOCTBIO pellieHa.
JlBa Oanja CTaBUTCS, €CIM CTYJIEHT 3HAET AITOPUTM pEIEHUs 3a/7a4d, YMEET €ro MpPUMEHSTh,
HO JIeJIaeT BbIUMCIIUTENbHbIe OMMOKU. OauH Oajll CTaBUTCS, €CIU CTYIEHT 3HAET alrOpUTM
pelieHus 3a1a4d, HO HE yMEeT ero NMpuUMeHATh. Honb OaioB — ecii He 3HAeT aJTOpHTM
peIIeHus 3a/1a9H.

MakcuManabHO BO3MOKHOE UMCI0 HaOpaHHbBIX 0amioB — 21. OueHka «OTIM4YHO» cTaBUTCA 32 19-
21 6Gamnos. OueHka «xopoio» craBuTcs 3a 15 - 18 OamnoB. OneHka «yAOBIETBOPUTEIHHO»
craButcs 3a 9 - 14 6amnos. OnieHKa «HEyI0BIETBOPUTENBLHO» cTaBUTCs 3a 0 - 8 GayioB.

Tema. J1eMeHThI JTUHEIHOT0 MPOrPAMMHPOBAHMSI.
3agaun.
1. larHble 3aJa4u 3anmucath B Ta0imiy. [locTpouTh MaTeMaTHYECKy MOJENb 3a/Ja4u.

Pemmuts 3a1auy rpad)i9eCKUM METOJIOM.

a) ®abpuka BBHIMYCKAET JBa BHJIa KPACOK: JUISI HAPYKHBIX U BHYTpEHHUX paboT. s ux
MIPOM3BOJICTBA MCIIONIB3YeTCs JIBa BUJA Chipbs A u B. 3amac ceipps Buga A 6 TOHH B CYTKH,
ceipbsi B 8 ToHH B cyTku. Ha mpou3BoAcTBO | TOHHBI Kpacku JUIsl HAPYKHBIX paboT pacxoayercs
1 enuHUIA CHIPBS BUJIA A U 2 eAMHMIIBI CHIPhs BUa B, a Ha mpou3BoACTBO | TOHHBI KPacKH AJist
BHYTpEHHUX pPa0OT pacxoayercs 2 eAWHMIBI ChIpbs BHIAa A W lenWHHMIA ChIphsS BHaa B.
W3ydeHne peIHKa COBITA TOKA3aJi0, YTO CYTOYHBIN CIpPOC Ha KPacKy JJIsi BHYTPEHHUX paboT
HUKOTJIa HE TMPEBBIMIAET CIPOCca HA KPAacKy IS BHENTHUX paboT Oojblne, 4eM Ha 1 TOHHY.
Kpome Toro ycTaHOBIJIEHO, UTO CIIPOC HA KPACKY JIUI BHYTPEHHUX paOOT HUKOT/IA HE TPEBHIIIAeT
2 ToHH B cyTKd. ONTOBBIE LIEHBI OAHOW TOHHBI KPAaCKH PaBHBL: 3 THIC. pyO. JJIS KpacKu s
HApYXHBIX paboT; 2 ThIC. pyDd. AN Kpacku JUIsl BHYTPEHHHX pabOT. YCTaHOBHTH, KakKoe
KOJIMYECTBO KPACKH KaXKJIOTO BUAA HAJ0 MPOU3BOIUTE, YTOOBI JJOXOJ] OT peaanu3alui IpOAyKIIHU
ObLII MAaKCHMAJIbHBIM.

0)dupma mo mepepaboTke KapTodenss MPOWU3BOAUT TPU BHAA MPOAYKIIHMH: JTOJBKH,
KyOMKH W XJIOMNbs. AHaIN3 3arpyKEHHOCTH OOOPYIOBAaHMSI W CIPOCAa HAa PBIHKE MOKA3bIBACT



BO3MOXHOCTh Tpom3BecTd U cObITh a0 1,8 T nmomek, 1,2 T kxyOumkoB u 2,4 T XJIONbEB.
HeoOxonumeliii 1y1st mepepaboTku Kaprodenb ¢upma 3aKymnaer y JIByX MOCTaBHIMKOB. M3 1 T
Kaprodens nmepBoro nocrapimuka moiaydaercs 0,2 T monek, 0.2 T kyoukos u 0.3 T xjonbes. U3 1
T KapTodens BToporo nocrasimka mnomxydaercs 0,3 T monek, 0.1 T kyoukoB u 0.3 T XJIOIBEB.
Jloxoz oT peanu3anuu roToBOM MPOIYKINHU, KOTOPBIE MOKHO HOJIYYHTh M3 OJHOM T KapTodens
KaXJIOTO IOCTaBIIMKA COCTABIAECTO S5 J.€. JJs MEepBOro MOCTABIIMKA M 6 A.e. JUIsi BTOPOTO
nocraBimuyka. Kakoe konmudectBo kKaprodens HaAo MpUOPECTH y KaKIOro MOCTaBUIMKA, YTOOBI
0o0ecreynTh MaKCHUMaJbHYI0 MPHOBUIE OT pealu3aluyd TOTOBOW MPOJAYKLIUH C Y4YETOM
BO3MOXKHOCTH €€ COBbITa.

10 4 38
OrBet: a) X = (?;E)’ Frax = 3 0) X = (4.5;3), Epqr = 40.5;
2. Pemmuts 3JII1 rpadmaeckum MeTomoMm.
F=x;+ x; (max)F = x; + x5 (Min) F=x; — x; (Max)
_xl+ZX2E4 x1+2x2 =4
5x;+ 2x, = 10 2x1+x, =4 3% +2x; 2 6
3xy— 2x, = =7
4x1—3x2£12 xl—x22—4 2 4 =g
731 + 4x, < 28 Xy +x, <6 xl_:f%—
X, 20 Xy =0 1 o
X, 20 Xy =0 ¥z =
OTBeTHI:
20 28 16 4 4 g
X = (?;?), Foax =5 X = (E;E)' Finin =3 33a4ya Hepa3peuiuMa
F = x; — 3x3(min) F=x; — x5(max) F=x; — 2x3(min)
x1—2x2‘_:2 x1+x2£5 —4x1+5x2‘_-720
xX1+2x, 23 |x;—x; =1 3x; —x, =12
X1 +2x, =6 |x;+x; =1 2x;+x, =10
xl_X2:_}0 xliz XZES
Xy =0 Xy =0 Xy =0
Xz =0 Xz =0 Xz =0

X =(2;2), Fin = —4; X=02-41-24), A€ [0, 1] X =(5;8), Fin = —11;
Frnax =1

3. 3ammcath TPaHCIOPTHYIO 3aAa4dy B Tabmuiy. [locTpouTh ee MmaTeMaTH4YecKyto Mojensb. Haltu
NEPBOHAYATIBHOC PACHPCACICHUEC ITIOCTABOK W BBIYHCIINTHL CTOUMOCTH IICPEBO3KHU IO I3TOMY
mnany. IlepeliTn mo LMKy K APYyroMy pacnpeieieHUI0 MOCTAaBOK M BBIYMCIUTH CTOUMOCTh
MIEPEBO3KH M0 ITOMY IUIAHY.

2 3 4 3
a)A=(180 60 80), B=(120 40 60 80), C:(S 3 1 2)
2 1 4 2



2 3 4 2 4

0)A=(140 180 160), B=(60 70 120 130 100), C={8 4 1 4 1

9 7 3 7 2

2 Crucox BONPOCOB U (MJIH) 3aIaHUM JJI IPOBeeHUs IPOMEKYTOYHOM aTTeCTAIMU

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,

Bomnpocsl k 3auety

BexTopsl. Onpenenenne 0CHOBHBIX OHATUHN. Oniepaliu HaJl BEKTOpaMH.
[TpsimoyronbHasi cucteMa KOOpJAMHAT Ha IUIOCKOCTH U B IpocTpaHcTBe. Onepanuun
HaJl BEKTOpaMH B KOOpAUHATHOH (opme.

Crioco6bI 3a1aHUs IPSIMOI Ha TIIOCKOCTH U B IPOCTPAHCTBE.

Kanonndeckoe ypaBHEHHUE MPSIMOH, 001Iee ypaBHEHHE IPSIMOI, ypaBHEHHE TPSMOIA C
YIJI0BBIM KO3()PULIMEHTOM, TyYOK MPSIMBIX.

Yroi Mexay IpsAMbIMU. Y CIIOBUE NEPICHAUKYIAPHOCTH IIPSIMBIX.

Crioco6sb1 3a1anust IiockocTu. Ob1ee ypaBHEHHE IIIOCKOCTH.

JluneiiHble ypaBHEHUS U CUCTEMBI JIMHEHHBIX ypaBHeHUH. OnpesesieHne 0CHOBHBIX
MOHATUH.

PaBHOCHIIBHBIE TPE0OpPa30BaHUs CHCTEMBI INHEHHBIX YpaBHEHUH.

Pemenne cuctemsl JIMHEHHBIX ypaBHEHHH MeTonoM [‘aycca m meromoM JKopnana-
l"aycca.

basucHrle OIIOPHBIC PCIICHU CUCTCMBIL JIMHENHBIX ypaBHeHHﬁ.

n
Ormpenenenune npoctpanctea R

JIunHeliHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.
n
Basuc npocrpanctea R

HeKoTOopEIe TeoMeTpuUecKie 0ObeKTH B IpocTpancTe R .
ITonsiTHE MaTPUIIBI U ACUCTBUS C MAaTPULIAMM.

ITonsiTue onpenenurens MmaTpulbl. CBOMCTBA ONpeAeIUTENEH
OO6parHas MaTpHIa.

ITpaBuiio Kpamepa.

3aa4a IIaHUPOBAaHM IPOU3BOJICTBA.

ITocraHOBKa 3aauM JTMHEWHOTO IpOrpaMMupoBaHus. OCHOBHBIE MOHATHS U MX
OIIpEEIIEHU.

['paduueckoe perienue 3a1a4n JIMHEHHOTO TPOrpaMMHUPOBAHUSI.
Pemienue 3agaun cUMILIEKC-METOAOM € TpaprueCcKO NILTIOCTPaALEH.
ANTOPUTM CUMIUIEKC-METO/IA.

ITocranoBKa TpaHCIIOPTHOM 3a1aun. OCHOBHBIE IIOHATHUS U UX OIPEIEICHMUSL.



25. IlepBoHauanbHOE pacmpeseneHre noctaBok. [lepexoa oT 0HOM MOCTaBKU K APYroi

0 LIUKITY.

IIpumepsI 3a1aHUIi MUCELMEHHOTO 3a4€Ta:
1 BapuanT.

1. ITepeuncnuTh Bce CIOCOOBI 3aaHUs NPSIMOM Ha MJIOCKOCTH U HAITUCATh
COOTBETCTBYIOIIME YPABHEHMUS.

. X+1 y-2 Xx=1 y+2
Haiitu yron Mexay npsiMbIMU = u = :

-1 5 1 -2
Tlpu xakom 3navenuu npsameie 2X —3Y +5=0u kx+ 7y -5=0
a) mapaJuieNbHbl; 0) MePHeHIUKYISIPHBI?

2. 3anucatp gannyto CJIY B MaTpuuHOM BH/IE.
aiite onpenenenne ooparaoit marpuiisl. Pemute CJIY ¢ moMonipio 0OpaTHON MaTPHIIBL.
2X1 + X2 = 3,
X =X =-1.

L1 2
Pemnte CJIY no npaBuny Kpamepa.

3. Harucats CJIY, cocrosimyro U3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMH, B Pa3pPEIICHHOM
Buje. 3anucath obuiee pemenue 3toi CJIY. 3anucate oty CJIY B Tabnuiy. 3anucarhb
6asucHoe pemenue CJIY. Jlate onpenenenue 6azucHoro pemieHus. [lepeiitu ot 3Toro
0a3MCHOro pemeHus K 1pyromy. byayr nu 3tu pemenus onopHsiMu? /lath onpenenenue
OTIOPHOTO PELIEHUSI.

4. Basuc B ipocTpancTeeR . Kakue 1Ba BeKTOpa MOT'YT 00pa30BbIBATh 6a3KC B POCTPAHCTBE
R??

Basuc B mpoctpancTeeR * . Kakue Tpu BeKTOpa MOTYT 06pa30BbIBATh 6A3UC B IPOCTPAHCTBE
R3?

bazuc B npoctpanctBe R"™. Kakue BekTopa MOTyT 00pa3oBbIBaTh 6a3uc B mpocTpaHcTBe R™?

5. Hana 3JIIT:
f=x1—% (min)

X1 — Xy 22,
X +X <3,

L1 2
X1=20, X,2>0.
CdopmynupoBats 3Ty 3anauy. Onucarh anropuT™ rpaduueckoro crnocoda pereHus 3aaauu

JIIT. Kako# Bua umeeT JonmycTuMoe MHOXeCTBO? J[laTe onpenesieHns TMHUM YPOBHS LIENEBOU
(GbyHKLIMU ¥ BeKTOpa - TpaaueHTa. HaiiTu perienue 3Toi 3a1a4H.

6. [lana TpaHcnopTHas 3ajaya
( 1 2

A=(352), B=(28) C=|2 3
b



CdopmynupoBath 3a/1a4y; 3alucaTh MATEMAaTHYECKYIO MOJIETTb O TOU 3a/1auu. 3arucaTh
nTaHHbIC B Tabmuiy. HaiiTi mepBoHaYaNbHBIN TUIaH TTOCTABOK MO METOY CEBEpO-3aMaHOTO
yIJla ¥ CTOMMOCTB IIEPEBO3KH MO 3TOMY I1any. [lepeltu k apyromy miaHy nNOCTaBOK IO
LIUKIIY U HAUTH CTOUMOCTh TIEPEBO3KH 110 HOBOMY ILJIaHYy.

Bapuanr 2.

1. [lepeuncnutp Bce CocoObI 3aaHUs IUIOCKOCTH M HAITUCATh COOTBETCTBYIOIINE
YpaBHEHHUS.
Haiitu yron mexnay iockoctssiMua  2x —y+z—5=0 u x—-5y+2z—-1=0

Jlpu kakoM 3HaueHWM K psiMbie3x —ky +1=0 u 5S5x—y+2=0
a) mapaJuIeNIbHbI; 0) MepIeHIUKYIIPHBI?

2. 3anucatpb gannyo CJIY B MmaTpuaHOM BUE.

Hatb onpenenenue ooparnoit matpuiisl. Permuts CJIY ¢ momorpio o0paTHOil MaTPHIIBL.
{2x1+x2 =5,
-X +X =4.
L 1 2
Pemuts CJIY no npasmity Kpamepa.

3. Harucats CJIY, cocrosimyro U3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMHU, B PAa3pPEIICHHOM
Buje. 3anucats obuiee pemienue 3toit CJIY. 3anucate oty CJIY B Tabnuiy. 3anucartb
6asucHoe pemenue CJIY. Jlate onpenenenue 6azucHoro pemienus. [lepeiitu ot 3toro
0a3MCHOro pereHus K Ipyromy. byayr nu 3tu pemienus onopusiMu? /lath onpenenenue
OTIOPHOTO PELIEHUSI.

4. Basuc B mpocTpancTeeR . Kakue Ba BeKTOpa MOTYT 06pa30BBIBATh 6A3KC B IPOCTPAHCTBE
R??

Basuc B npoctpanctseR > . Kakue Tpu BeKTOpa MOTYT 00pa30BEIBAThH 6Aa3KC B MPOCTPAHCTBE
R3?

bazuc B npoctpanctBe R"™. Kakue BekTopa MOTyT 00pa3oBbIBaTh Oa3uc B mpocTpaHcTBe R™?

5. [Hana 3JIIT:

f =x3 +3%x2 (Max)
<{2X1—X222

X +X <4

Ll 2

X, 20 X,>0

CdopmynupoBaTs 3Ty 3agauy. Onucarh anroput™ rpadguueckoro crnocoda penieHus 3aaadu
JIII. Kako#i Bua uMeeT JonycTUMOe MHOXKeCTBO? JlaTh ornpezesnenust IMHUU YPOBHSI LIEJIEBOI
GyHKIIMM U BEeKTOpa - TpaauenTa. Haiitu pemieHue 3Toil 3a1a4u.

(231}

\127)
CdopmynupoBaTh 3amady; 3amucaTb MaTeMaTHYECKyH) MOJIENbh JTOH 3aJadyu. 3amucaTh
JIaHHble B Tabnuiy. HaliTu nmepBoHavanbHBIN IMJ1aH MOCTaBOK MO METOJIy CEBEPO-3aMaJHOro
yrila ¥ CTOMMOCTb IMEpPEBO3KU MO 3TOMY IaHy. llepeliTu K apyromy IjiaHy MOCTAaBOK IO
LUKy 1 HAUTH CTOUMOCTh IIEPEBO3KH 110 HOBOMY IJIAHY.

6. Jlana TpancrioptHas 3anaua: A = (12,18) B=(7,10,13) C=|



Tema. Teopust mpeeJioB.
3agaum 1J1s1 CAMOCTOSITEIbHOI PadoThI:

1.Halitu npeaensl:

. x*—5Bx+6 _ 3x*+2x—-1_ 2x*-3x-1
lim im im
a=2X2 —12x + 20x=-1 —x2 + x4+ 2 x=1 x*-—-1

) 2x*—5x+6 . 3x2+2x—-1. 2x?2-3x-1
lim im im
x—o0 10x2 — 12x + 20— —%x*+2 x-=bx?+3x+1

\.l+20_4 \-Iz+4_2 i \"II?‘_I_'\.'{I‘FE)
im im
x=-4 x*+64 x-0yx2+16—4x=-2 X —-Xx—6

2x + 5% 1—x\>* X
lim ( ) lim ( ) lim ( )
x—m \2x + 1 x—=oo V2 — X x—eo 'Y — 3

3x—1

Orserer: 1/8; -4/3; 1/4: o: 0:; 2/5; 1/384; 2: 1/10; e® e &°

2. Haiitu nipesesnbl, NCHONB3YS SKBUBAICHTHBIC OECKOHEYHO MaJlble:
arcsinbx . e*—1 1 —cos8x

lim im im—

x=0 tg2x x—0x3+ 27xx—0 sin’x

Ortsernl: 5/2; 2/27; 32.

3. Haiitu npenensl, ucnoaw3ys npasuiio Jlonurans:

. x*—7x*+4x+2 2x*-bx+6
lim lim x* e~

im
x—1 x3—5x+4 x-o10x2—12x+ 20x—>w
Otsetsl: 7/2; 1/5; 0.

X

4. Haiitn acuMOTOTHI ()yHKITHH:
_x* -1 xF-2x-1 _xf-2x-1 _x*-2x—-1  _x*-2x-1
y x2+4y y 1-x x+5
Oretbl: y =x; x =43, y=x; x=—1, x=2,y=1, x=1, x=-5y=x-/.

x2—9 x2—x—2

CamocrosiTeibHast padoTa (THIIOBBIC BADHAHTHI).

Haiitn acumnrorsl rpaduka ¢pyakuuu. Halitu Touku nepecedyenus rpaduka QyHKIUUA € OCAMU
KoopauHat. M300pa3uth 3T 371€MEHTHI UCcciie10BaHus (YHKIIUU Ha YepTexKe.

1-2x° 1-2x° 5x°

y= 2.y =

X“ +2x-3 X° +3x—4
OTBeTHI

1

1. x=-3, x=1, y=—2 (o,—g), (+£0.5vV2,0)

2. x=—4,x=1y=-2x+6 (0,-0.25), (0.5%¥%, 0)

3. x=4+3, y=5x (0,0).

1.

Kputepuii onieHnBaHusI.

Ecau Bce 3aJaHus paGOTbI BBIITOJIHCHBI ITPABUJIBHO, TO OLICHKA paGOTLI — «OTIHUYHO».
Ecaun CTYACHT BJIAACCT AJITOPUTMOM HAXOXKACHHUS BCPTUKAJIIBHBIX aCUMIITOT M 3HACT q)OpMy.HI:I



JJIA HaXOXIACHUA HAKJIOHHON aCHMIITOTHI HU MMPpaBUJIbHO BBIIIOJHACT OJHO U3 3aI[aHI/II71, TO
CTaBUTCA OLCHKa <«XOpOLIO». Ecmm CTYACHT 3HACT AJITIOpUTM HaxXO0XICHHA BCPTHUKAJIbHBIX
ACUMIITOT U 3HACT (bOpMYJ'IBI JJI1 HAXOXIACHU A HaKJIOHHOM ACHUMIITOTBI, HO HU OJHO H3 SaﬂaHHfI
IIPpaBUJIbHO HE BBIIIOJHACT, TO OLCHKA pa6OTBI — «YHOBJICTBOPUTCIIBHO). Ecnu Bce 3aJJaHusA
pa6OTBI HC BBIIIOJIHCHBI, TO OLICHKA — «HCYJOBJICTBOPUTCIILHO).

Tema. IuddepenunanbHoe ucuncjieHmne.
3agaun.

1. HccnenoBaTh PyHKIUIO HA MOHOTOHHOCTH U 3KCTPEMYM
y=x*—2x2—5y=x*—3x>—-9x+7
OTBeTHI:
Vmin = Y(1) = —=6; Ymin = y(3) = —20;
‘max = }’(O) = —5; Vimax = y(_l) =12;

y=Xlnxy=x*Inxy=x*Inx

OTBeETHL:

Vmin = Y€1) = =75 Yy = ¥(€7%°) = —0.5e 7 iy = ¥(e7%%°) = —0.25¢71
y= mfy =Xe ™

OTBETHI:

Vmax = }'(3) = e_lymax = }’(1) =1

y = Xxe*y = x%e*
OTBETHI:
Ymin = }’(_1) =—e ! "min — }’(0) =0
max — }’(_2) = 4e7?

2 MHccnenoBaTh QyHKITUIO HA BRITYKJIOCTh M TOUKH TIeperndoa

y:x3_312_9x+7 y213—612+8x y=3:‘£5—5x‘t+3x—2
OTBeTHI:

nep = }?(9) =4 Yoep = }’(2) =12; Ynep = }’(1) = —1,
y=x?Inx y = xe* Y= Xe

OTBeTHI:

Vaep = y(e™*®) = —1.5¢7%; Ynep = ¥(=2) = —2e” % nep = ¥(2) = 4e~2;

3 MHccnenoBaTh (QyHKIMIO M TOCTPOUTH €€ Tpaduk
y=x*—13x2+36,y=x>+ 6x%y=x° + 4x,
y=xlnx, y = Xe*, y:g_xz_
KonTtpoabHnas pabora Ne4

HccnenoBaTh (PyHKIHIO U IOCTPOUTH €€ TpaduK.

1 y=x+x



3 y=x-3%

4. y=xX+3¢
y=_x+x°

5. 3

6. ¥ =3¢ —x

g y=x>-3x
y=-_x3+4x

9. 3

10. Y =8x° —6x

11, Y=x"-8X +16
12 y=x'-2x+5

13 y=X'-4+3

14,y =X -4¢
y="x"-2x
15. 4
16.V=x"-2¢
y=-txi
17. 5 5
yz—ix4 +x°
18. 4
y:—ix4 +8x
19. 4

o0 ¥ =X"—8x° +16x*

Kpurepuii onieHMBaHuUS.

Ecnm nccnenoBanue ¢GyHKINH BHITOJHEHO NPAaBIIBLHO U IpadyK HOCTPOEH BEPHO, TO OIICHKA
pabotbl «oTnuuHO». Ecnu uccnenoBanue (yHKIMU BBIIOJIHEHO MPABUIIBHO, a MPU MOCTPOCHUU
rpaduka JOMyIIEHB! OIIHUOKHU, TO OIEHKAa pabOThl — «XOpoImo». Ecin cTyleHT 3HaeT alropuT™M



HUCCIICAOBaHUA q)YHKI_II/II/I, HO JOITYCKAacT BBIYHUCIWUTCIBHBIC OH_II/I6KI/I, TO OILCHKa paGOTLI —

«yIOBJIETBOPUTENbHO». EcCIM CTyZeHT He 3HaeT aJIropuT™M, TO OLEHKa paboThl

«HCYOOBJICTBOPHUTCILHOY.
Tema. UHTerpajibHoe MCUMCIIEHHE.
3agaun.

1. Haiitu MHTCTPaJIbl, HCIIOJIb3Yst METOJ] 3aMEHBI IEPEMEHHOIA
dx dx  In"x dx

j3x+1 J.5—4x I X dXIX\/|n3X

OTBETHI:

1 1 1 —
gln|3x+1|+C—Eln|5—4x|+CEEn6x+C +C

2
vinx

[cosx y/sinxdx I

OTBETHI:

2 sinx Vsinx+C: cos®x + €0.25¢** + Ce™™* + C

X ix I x3e* dx I eS™ cos xdx
cos’ x

2. Haiitu HUHTCrpaJibl, UCIIOJIB3Yysd METOJ HHTCITPUPOBAHUS 11O HACTAM:

j xsin 3xdx f xeZdx I x In 3xdx
OTBETHI:
_§c053x+§sh13x+c025(2x-—]Jezx+—6025x2(2h1x-—1)+—c

3. Haiitu HWHTCIpaJibl, UCIIOJIB3Y JOITOJIHUTCIBHYIO Ta6J'II/ILIy HHTCETpaJIOB:

T el o 4l e

OTBETHI:

0.5 aresin 4 €~ areste3x 4+ C——ln o>
. aI‘CSII’lz 3 arcs g X 12 n 3x

;§+Ca5mpx+dhﬂ—zﬂ+c

4. BBIYUCIUTH OMPCACIICHHBIC UHTCTPAJIbI.

2 1

J(2-x)%dx [(2x-6)%x
] =2
Ortsersl: 20.25 32/3

5. Haiitu miomans Gurypsl, orpaHndeHHyo rpadpukamu QyHkiui. Caenath 4epTex.

Yy :512 + 1OIy =X+2 y :_3x2 + x4+ 5y = -x+4
Otsetsl: 231/150; 41/54;

KonTposibHasi padoTa 5 (THIOBOIl BAPUAHT).



Haiit HeomnpeieieHHbIC MHTETPAJIbI, BEIYUCIUTH ONPEACIICHHBIC MHTETPAJIbI.
OTBETHI:

dx 1
1.[7 1§ln|7x—1|—|—C

2. jxfr'r)éx —0.5In"2x + C

S.ISinXu‘x : +C

cos’x cos x

4_Ix‘"*e‘xlldx —0.25¢ > +C

2 X3
5.[-¢—dx 005In135

LoX +1
G.Ixe’zxdx —0.25(2x + 1)e 2* +C
7.jx|n7xdx 0.25x2(2In7x — 1) + C
8. dx 1 x—2

jng_% 6\-"5 lnx+\-"§ + E

Kpurepuii orieHMBaHuUS.

Kaxplif mpaBUIIbHO HalJIeHHBIN MHTErpaj OLIEHUBAeTCs B OJUH Oayul. MaKcHMalbHO BO3MOXKHOE
KosinyecTBo OamnoB — 8. Ecnu HabpaHHas cymma OamioB 8, To oleHKa paboThl «oTaudHo». Ecmu cymma
6amutoB 6 win 7, TOo oleHKa paboThl — «xopouoy». Eciu cymma 6amioB 4 unu 5, To orieHka paboThl —
«ynoBieTBOpUTENbHO». Ecii cymma 6a0B 0 — 3, TO o1ieHKa paboThl — «HEYAOBIETBOPUTEIHLHOY.

PacuerHasi camocTosiTeibHasi padoTra 1 (TUNIOBbIE BAPHAHTHI).

Boruncnuth minomaas GUrypsl, orpaHuueHHy0 rpadukamu QyHkuuid. Caenats 4epTex.

1 f(x)=x"-6x-3g(x)=-x+3 Otser: S=343/6
2. f(xX)=x-3x g(x)=-3x+4 Otger: S=32/3
3. f(X)=x—6x+11g(x)=x+1 Ortger: S=4.5
4. F(x)=x -3x-5g(x)=—x-2 Ortger: $=32/3



5. f(X)=-x+5x-2 g(X)=-x+3 Otser: S=32/3

6. f(x)=-X+6xg(x)=x+4 Otser: S=4.5

7. f(x)=2¢+3x-1g(x)=x+3 Otger: S=9

8. f(X)=-X +3x+7 g(x)=2x+1 Otser: $=125/6

9. f(x)=-x*-8x-13g(x)=x+5 Otger: $=4.5

10. f(x)=-x*+4x-5g(X)=—4x+2 Otger: $=36

Kpurepuii oneHuBaHusl.

Ecau IOpaBUJIbHO IIOCTPOCH YCPTCIK, BCPHO HAIIMCAH HMHTCIrpall OJIsd BbIYHUCICHUA
miomain W BbIYHUCICHHA BbLIIIOJHCHBI ITPABUJIBHO, TO OILCHKA pa6OTLI — «otauyHo». Ecnu
IMPpaBUJIbHO IMOCTPOCH YCPTCIK, BEPHO HAIIMCAH HWHTCrpal I BbIYMUCIICHHUS IUIOLIAAX, HO IIPH
BBIYUCICHUAX CACIJIAHBI OIJ_II/I6KI/I, TO OLICHKa pa6OTBI — «XOpouo». Ecaun IIpaBUJIbHO IIOCTPOCH
YCPTEIK, HO HCBCPHO HAIIMCAH UHTCIPAJI JJIS1 BBIYUCICHUS TUIOIIAAN (HO BBIYMCIICHUA OOBCACHDI
0 I(OHI_[a), TO OILICHKa pa6OTI>I — «YAOBJICTBOPUTCIIBHO. Ecau HCIIPABUJIBHO IMMOCTPOCH YCPTECIK U
HEBCPHO HAIIMCAH UHTCTPAJI, TO OLICHKA — «HCYJOBJIICTBOPUTCIILHO).

Tema. @®yHKIMH ABYX IIePEMEHHBIX.
3anaun.

1. Haiitu obnacth onpenenenus GQyHKIUU ABYX nepeMeHHbIX. Crenarh yepTex

z=\y9—x2—y2+In(x —y)z=,25—x2 —y2 +In(x? — y)z = arcsin(x — y)

2. Haiiti mTuHAN ypOBHS (DYHKIIMU JIBYX TIEpEMEHHBIX. ClIeNIaTh YepTex.
z=x*+y’z2=x>—yz=2x3y

3. UccnenoBarh (yHKIHIO ABYX MEPEMEHHBIX HA IKCTPEMYM.

z=x+y 4+ xy+x—y+1 Orser: Zmy, = 2z(-1;1) =0
z=x*+8y*—6xy+5 OtBeT: Zmin = 2(1;0.5) = 4
z=yVx —2y® —x + 14y OTBET: Zymay = 2(2;4) = 26

PacueTrHas camocTosiTe/IbHAsi padoTa (TUNOBOI BAPUAHT).

Jns pyHKIIMY, 3aJaHHOM TaOIMYHO, HAWTH SYMIUPHYECKUE )YHKITHH:



1. JluneitHyio GyHKIHIO, TPOXOJAIIYIO Yepe3 NEPBYIO M MOCIETHIOI TOUKH;

2. Jlunelnyto (yHKIHIO, BEIYUCICHHYIO 10 METOTy HAMMEHBIIINX KBAIPATOB;

OneHnuTh MOTPEUIHOCTH I KaKJOW W3 MOJIyYEHHBIX (DYHKIUH M CPAaBHUTH PE3yJIbTAThI.
[Toctpouts rpaduku 3agaHHON (YHKIMM M HAWJIEHHBIX SMIMPHYECKUX (YHKIUNA Ha OTHOM

yeprexe. Halitu 3nauenus GpyHkuuii npu x,

X0 — 2.5
OmBer: 1.y =x—1; E?:l E;-Z =2; =15
2.y =095x —1.1; X7 ,&=11; y, =1.275

=
Kpurepuii oneHuBaHusl.

I[TepBoe 3amanue oneHnBaeTcs B Ba 6ayuia. Bropoe 3amanue onennBaercs B yeteipe 6amia. Eciu
HaOpaHHas cymMa 0aJioB 6, TO OLlEHKA pabOThl «OTIN4YHO». Eciu cymma GamioB 4 uiu 5, TO OIleHKa
paboTsI — «xopomo». Eciau cymma 6amtoB 3, To orieHKa paboThl — «yIOBJIETBOPUTEIHHOY». Ecin cymma
6anoB 0 — 2, To o1leHKa PabOTHI — «HEYAOBIECTBOPUTEIHLHOY.

Tema. Ciy4aiinblie cOObITHS.

3apaum.
1. TlonGpocunu nBa kKyouka. CKOJIBKO COOBITHI 00pa3yeT MPOCTPAHCTBO dJIEMEHTAPHBIX

coObITHH. YKa3aTh I JAHHOTO YKCIIEPUMEHTa HEBO3MOXKHOE COOBITHE, HANTH €T0
BEPOSTHOCTh; IOCTOBEPHOE COOBITHE, HANTH €0 BEPOSITHOCTH; CIIydaifHOE COOBITHE, HAUTH
€ro BEpOSITHOCTD; 1BA HECOBMECTHBIX COOBITHS, HAUTH BEPOSTHOCTh UX CyMMBI; IBa
COBMECTHBIX COOBITHSI, HATH BEPOSTHOCTh UX CYMMBI.

2. CroBo MHTETpall COCTaBJICHO U3 OYKB — KapToUeK pa3pe3Hoit a30yku. Hayran gocraror
YeThIpe KapTOUYKHU M BBIKJIAIBIBAIOT OJIHY 3a IpYroil B MopsIke nossiaeHus. Halktu
BEPOSTHOCTbH MOJYYHUTH CIOBO «urpay. Oteer: 1/1680

3. Brpymme u3 30 cTyAeHTOB SK3aMeH 110 MaTeMAaTHKE Ha «OTIIMYHOY» Caid 3 CTy/JeHTa, Ha
«xopomoy - 12, Ha «ymoBieTBOpUTENHHO» - 10, @ OCTaNbHBIE CTYACHTHI IOy IHIIH
«HEYJOBIETBOPUTENbHOY. 3 Tpynmbl Hayraj BIOUPAIOT ABYX CTyIeHTOB. HaliTu
BEPOSITHOCTh TOTO, YTO OHU MOJYIHIIH HEYIOBICTBOPUTEIbHBIC OlleHKH. OTBeT: 2/87.

4. W13 10 6uneros notepen 2 BHIMTphIIHBIX. Hayran nokynarot 5 Ouneros. Haiftu
BEPOATHOCTH TOTO, UTO CPEAN HUX Oy/IeT OJUH BBIUTPHIIIHBIN; ABa BHIUTPBIIIHBIX;
HUOJIHOTO BBIMTPBIIITHOTO; XOTs ObI OIMH BRIMTPBIIHEIN. OTBeT: 5/9; 5/36; 7/9

5. 10 pa3HBIX KHHT, CpEIM KOTOPBIX JBE KHUTH OJHOTO aBTOpa, PACIOJI0KEHBI HA OJTHOM
noJike. HaliT BEpOsATHOCTB TOTO, YTO JIBE KHUTH OJTHOTO aBTOPA OYIYT CTOSTH PSIOM.
Ortser: 0.2



10.

11.

12.

13.

14.

15.

16.

17.

Tpu yuebHHKA O MAaTEMATHKE | JIBA TI0O SKOHOMHUKE IMPOU3BOJILHO PACTIONOKEHBI HA OJTHOM
noJike. HaliTh BEpOSATHOCTB TOTO, YTO YYCOHHUKH 10 OJTHOMY MPEAMETY OKaKYTCS PSIOM.
Ortser: 0.2

ITo >xene3Holi qOopore MepeBO3AT a JIETKOBBIX U 8 TPY30BbIX aBTOMOOMIIeH. B nopore nBa

aBTOMOOWJIS MMOJYYHJIN ITOBPCKICHUS. Haiitu BEPOATHOCTD TOT'O, UTO 3TU aBTOMOOMIIN
2ab

a3HbIX BUAOB. OTBET: ——————
p a (a+b)(at+b—1)

B rpynme yuutcs 20 ronomeit u 5 neBymiek. [ nexypers OTBeTa BRIOUPAIOT JIBYX
yesroBeK. HailTu BepOSTHOCTD TOTO, UTO BEIOEPYT a) IBYX JIeBYIIEK; 0) ABYX IOHOIIEH; B)
neByuiky u ronomry. Otset: 1/30; 19/30; 1/3.

JIBa cranka paboTaroT HE3aBUCHUMO JIPYT OT JApyra. BeposTHocTh Gecniepe0oitHoi paboThl
MEepBOro CTaHKa B TeueHue yaca paBHa 0,85, a Broporo 0,9. HaliTu BEeposITHOCTh TOT'O, YTO
B TCUYCHHUE Yaca BO3HUKHYT HAPYIICHUS B padoTe TOIBKO Y ogHOro cTanka. Oteer: 0.22

BeposiTHOCTh MOJTHON peann3aiuy CBOeH MPOAYKIMU OJHUM 3aBojioM paBHa 0,9, a apyrum
3aBozioM -0,95. HaiiTi BEpOSTHOCTB TOTO, YTO XOTsI ObI OJTUH U3 3aBOJIOB PEATU3YET CBOIO
MPOAYKITHIO, €CIIH OHO PEATU3YIOT €€ He3aBUCcUMO Jpyr ot apyra. Orser: 0.995

Ky6, Bce rpanu koToporo okpaiieHnsl, pazpe3anu Ha 1000 onuHakoBbIx Kyoukos. Kyouku
NepeMelaiy U HayJjauy AOCTalld OJIUH KyOuk. HaliTu BepoATHOCTD CIeAYIONINX COOBITHIA:
0JlHa TpaHb KyOMKa OKpallleHa; ABE PAHU OKPAILLEHbI; TPH I'PAHU OKPAILIEHBI; YETHIPE IPaHU
OKpAIlIeHBI; HU OJ[HA TPaHb HE OKpalleHa; XoTs Obl oaHa Tpanb okpamena. Oteer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpyxHOCTB BriMcaH KBaJpar (paBHOCTOPOHHMN TPEYTrOJIbHUK, PAaBUIbHBIN

LIECTUYTOJIbHUK). B Kpyr Opocaercs Touka. HaifiTu BepoSTHOCTb, UYTO OHA MOMAJET B

2/71? gﬁﬂlni gﬁfzni

KBaJpaT (TpEeyroibHUK, IIECTUYTOIbHUK). OTBET:

B xBagpat (paBHOCTOPOHHMI TPEyroJbHUK, IPABUIIbHBIN LIECTUYTOJbHUK) BIIMCaH KpyT. B
KBaJpaT (paBHOCTOPOHHUI TPEYTrOJIbHUK, IPABUIbHBIN IECTUYTOIBHUK) OpOcaeTcst TOUKa.

nf‘l;nﬁgﬁ;n/zﬁ

Haiitu BEPOATHOCTH TOI'O, YTO TOYKA IMOMTAZACT B KPYT. OrtBer:

J1Ba ipyra 10rOBOPUIIMCH BCTPETUTHCS B YCIOBIEHHOM MECTE B IpOMeEXyTKe oT 19 no 20
yacoB. [Ipumeammii nepBbIM KIET Ipyroro He 6osee 15 MUHYT, OCIE YEro YXOAHUT.
Haiitu BeposiTHOCTB TOTO, UTO OHU HE BeTpeTsaTcs. OtBer 49/64

Ha otpesok [2,5] naynauy Opocatorcst 1Be TOUkH. HaliTi BEpOsSITHOCTB TOTO, YTO
paccTosiHie MeX 1y HUMHU Oynet MeHblie aByx. Oteer: 8/9

BeposiTHOCTB MOnaiaHusi B MUIIIEHB TIEpBOTO cTpenka pasHa 0,8, a BToporo pasHa 0,7.
CTpelku He3aBUCHMO JAPYT OT ApyTa CACNAIH IT0 OJJHOMY BeICTpelry. HaliT BeposTHOCTH
TOT0, YTO, XOTS ObI OJIMH CTpeNoK nomnan B mutieHs. Oteet: 0.94

Tpu cTpenka He3aBUCHUMO APYT OT APyTa CTPEISIIOT 10 MUIIICHH. BeposaTHOCTh monagaHus B
1esb 1)1 repBoro crpenka pasHa 0,7, mist Broporo — 0,8, miis tpetwero -0,9. Haiitu



BEPOSITHOCTB TOT'0, YTO BCE TPU CTPEJIKA MOMAAYT B Lesb. HaliT BEpOSITHOCTH TOrO 4TO
uens 0ynet nopaxena Otset: 0.504; 0.994

18. B rpymnmy cnoprcMeHoB BXoAT 20 JBDKHUKOB, 6 BETOCUTIEAUCTOB U 4 OeryHa.
BeposiTHOCTB TOTO, UTO JIBIKHUK BBIIIOJHUT HOPMY paspsaa, paBHa 0,95, Berocumneauct —
0,8, a 6eryn — 0,75. HaiiTi BEpOATHOCTb TOTO, YTO CIOPTCMEH BBIIIOJTHUT HOPMY paspsiia.
Ortgert: 0.893

19. JIBe cexperaps 3aroJHAOT JOKYMEHTBI, KOTOPBIE CKJIAJIbIBAIOT B 0010 anky. IlepBbrii
CEeKpeTaphb JeNaeT OMUOKY B JOKyMeHTe ¢ BepoaTHOCThI0 0,05, a BTOpoii — ¢ BEpOATHOCTD.
— 0,1.I1epBrlii cexpeTapb 3anonHua 20 10KyMeHTOB, a BTopoi — 30. Hayran B34T1bIil U3
IAIKKU JOKYMEHT OKa3aJics ¢ olmMOKoi. HaiiTu BEpOATHOCTb TOTO, YTO €r0 3al0JIHUII
nepBbIii cexperapb. Oteet: 0.25

20. Pabounii 00cTy)KUBAET YEThIPE CTAHKA, KOTOPHIC pabOTAIOT HE3aBUCHUMO JIPYT OT JIpyTa.
BepositTHOCTB €005 /17151 KaX/10r0 CTaHKa Ha NMpOoTsKeHuu cMeHbl pasHa 0,1.Haiitu
BEPOSTHOCTH TOTO, YTO HA MIPOTSKECHUH CMEHBI: a) paboTarh OyAayT paboTaTth 0€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh Bce CTaHKH; B) MPOHU30iIeT cO0il B paboTe XOTs ObI OJHOTO
cranka. OtBet: 0.2916; 0.6561; 0.3439.

21. V3BectHO, 4uTO BCcxoauT Jummb /5% cemsH. Haiitu BepostHOCTH TOTO, 9TO M3 500
nocaxeHHBIX ceMsH He B3oiaeT 130. Oter: 0.036

22. TlposepsawoT pokymeHTanuio 100 mpennpuHuMaresneil. BeposTHOCTh OIiaThl HAJIOTOB IS
Kaxkgoro u3 Hux pasHa 0,8. HaliTu BeposTHOCTh TOTO, YTO HAJIOTH OIUIATWIM HE MeHee 70
npeanpunuMartenei. Haiith Hambonee BEpOATHOE UHUCIO OIUIATHBIIMX HAJIOTH U
BEPOATHOCTh TOT'O, YTO UMEHHO 3TO YMCJIO MpeArnpuHUMareneil omnatuian Hamoru. OTBerT:

0.9938; 80; 0.25

23. 113 10 noTepeliHbIX OMIETOB TP BBHIMTPHINIHEIX. [Ipy MOATOTOBKE K Beuepy OJMH OMUiIeT
MOTEPSUTH, U OBLIO pelieHo 100aBUTh OJIMH BHIUTPHIIIHBIN. KakoBa cTana BepoITHOCTD
BBITSHYTbH BBIMTPBIIHBIN Ounetr? Oteet: 0.37

24. U3 10 noTtepeiHbIX OUIETOB TPH BBHIMTPHIMIHBIX. [Ipy moaroToBke nBa Ouiera noTepsuiu, U
ObUIO perIeHo J00aBUTh OJJMH BBIMTPHIIHBINA. KakoBa cTana BepOATHOCTh BBITSHYTh
BBIMTPBIIHBINA Omiter? OTBet: 17/45

Kontpoabsnasi padora Ne 6.

1 BapuaHnrt

1.B smmke 10 nepenymepoBaHHbIX mapoB ¢ Homepamu oT 1 10 10. Bemnynu oaun map. Kakosa
BEPOSITHOCTH TOTO, YTO HOMEP BBIHYTOTO T1apa He mpesbiiaer 10? Otser: 1.

2.B nmepBoM s1KKe HaXOAATCS IApbl ¢ HoMepaMu oT 1 10 5, a BO BTOpOM — ¢ HOMepaMH OT 6 710
10. M3 xaxoro snirKa BEIHYJIH IO OJHOMY Inapy. KakoBa BeposSTHOCTB TOTO, UYTO cCyMMa
HOMEPOB BBIHYTHIX IIapoB He MeHbIe 7?7 OTBeT: 1.

3.B ypue 10 Genbix, 15 uepnbix, 20 cuanx n 25 KpacHbIX 1mapoB. BeiHynmu onun map. Haiitu
BEPOSITHOCTh TOT'O, YTO BBIHYTHIN mIap Oemblii uiu 4epHbiid. OTBet: 5/14.



4. Tpu cTpenka HE3aBUCUMO JIPYT OT Apyra CTPENSIIOT Mo Leiu. BeposTHOCTh momnajgaHus B 1IETb
st mepBoro crpenka paBHa 0.75, mis Broporo — 0.8, mns tperbero — 0.9. Ompenenuth
BEPOATHOCTH TOT'O, YTO BCE TPU CTpPEJIKa OJHOBpEMEHHO nonaayT B ueiab. Otet 0.54

5.B cOopounblii niex 3aBona moctymaetr 40% neraneit u3 1 nexa u 60% - ux 2 nexa. B 1 mnexe
npou3BoauTcs 90% cranmapTHBIX feTtanei, a Bo 2 — 95%. Haynmauy B3sitas COOPIIMKOM JI€Talb
OKa3zaJlach cTaHAapTHOM. HaifT BeposTHOCTH TOTO, 4TO OHA U3roToBIeHA 2 exoMm. OtBet: 57/73
6.0mpenenanTb BEPOSTHOCTh TOTO, UTO B CEMbE, UMEIOIIEH MATh JeTeil, OyneT Be IE€BOYKU U
TpU MaJIbYMKa. BeposATHOCTH POXKACHUS MallbuMKa U IEBOYKU MPEANOIAral0TCs OJUHAKOBBIMH.
Ortger: 0.3125

7. HaiiTu BepoSITHOCTB TOTO, 4TO Iipu Opocanuu kyouka 100 pa3 5 mosBurcs ot 20 1o 40 pa3
Ortger: 0.1867

2 BapuaHT

1.B ypue 5 6enbix u 10 uepnbix mapos. KakoBa BeposTHOCTb BEIHYTH cuHUit map? Otser: 0.

2. B nepBoM siiuke HaxoaATCs mapbl ¢ HoMepamu oT 1 1o 5, a Bo BTopom — ¢ HOMepam# OT 6 10
10. M3 xax10ro sAIIMKa BEIHYJIH IO OHOMY Inapy. KakoBa BeposSTHOCTB TOTO, YTO CyMMa
HOMEpOB BBIHYTHIX 1apoB paBHa 11? Otser 0.25

3. .B ypue 10 6enbix, 15 yepnpix, 20 cuaux u 25 KpacHbIX mapoB. Beiynu oqun map. Haittu
BEPOSITHOCTH TOTO, YTO BBIHYTHIH IIap CHHUMN Win KpacHbIi. OTteer: 9/14

4. B nepBom simmke 2 O0enbix u 10 wepHbIX mapoB, Bo BTopoM — 8 Oenbix u 4 yepHbIX. U3
KaXKI0T0 SAIMKa BRIHYMHU 110 mapy. KakoBa BeposaTHOCTh, uTo 00a 1mapa 6emnsie? OTBet: 2/9
5.Mmerotcs Tpu OAMHAKOBBIX 1O BUAY siuka. B mepBom simuke 20 Genbix mapos, BO BTOPOM —
10 Genbix u 10 yepHBbIX, B TpeTheM — 20 yepHbIX. I3 BEIOpaHHOTO HayTa SIUKA BBIHYJIH OBl
nrap. BeuucIuTh BEpOATHOCTH TOTO, UTO LIAp BHIHYT U3 nepBoro suuka. Oteet: 0.4

6. OnpenenuTh BEpOATHOCTh TOTO, YTO B CEMbE, UMEIOIIEH NATh JETeH, OyJIeT TpH EeBOYKU U
JIBa MaJIbuyuKa. BeposTHOCTH POXKACHUS Madb4yMKa U JEBOUKH IMPEAINOIAratoTCsl OJJUHAKOBBIMU.
Otser 0.3125

7.Urpanpnyro kocth OpocatoT 80 pa3. Onpenenurs BEpOSTHOCTb TOTO, 4TO HUppa «3» MOSABUTCS
20 pa3. Otser: 0.0162.

Kpurepuu onieHMBaHus.

Kaxnas 3amaua omneHumBaercss Tpems Oammamu. Tpu Oaiuta CTaBUTCS, €CITM 3aaada
NOJHOCThIO permleHa. J[Ba Oaimna cTaBUTCS, €ClAM CTYIAGHT 3HaeT (OopMyay WIH alrOpUTM
pelIeHus 3a1aun, yMeeT MX HPUMEHSTh, HO JIeJIaeT BBIYMCIUTENbHBIE omuOku. OmauH Oamt
CTaBUTCS, €CJIM CTYIEHT 3HaeT (HopMyay WM aJrOpUTM pelIeHHs 3aJjauyd, HO He yMeeT HuX
npuMeHsTh. Honb 6aimioB — eciu He 3HaeT GopMyIly UM aJITOPUTM PEIIECHUS 3a/1auH.

MaxkcuManabHO BO3MOXKHOE YMCIO0 HaOpaHHBIX 0ayuioB — 21. OneHka «OTJINYHO» CTaBUTCS
3a 19 - 21 GamnoB. OueHka «xopomio» ctaButcs 3a 15 - 18 6ammos. Ornenka
«ynoBieTBopuTenbHO» cTtaButcs 3a 10 - 14 OGammoB. OIleHKa «HEYIOBIETBOPUTEIHHO
craurcs 3a 0 - 9 GayoB.

Tema. Cnyuaiinbie BeTH4UHbI. OCHOBHBbIE 3AKOHBI pacnpeaeJIeHusi, UX YMCJI0BbIe
XapaKTepUCTUKH.
3amauu.

1. B smmke HaxozasaTcs 4 mapa ¢ Homepamu ot 1 10 4. Beraynu aBa mapa. CBX —
npousBe/ieHne HoMepoB mapoB. CocTaBuTh 3akoH pacnpenenenus JACB, naiitu
MaTEeMaTUYeCKOe OKHIAHHUE U IUCTIEPCHIO.

OrtBer:




o =P(X;) | /6| 1/6 [ 1/6 [ 1/6 [ 1/6 [ 1/6

35/6; 413/36.
B simuke naxoasTca 4 mapa ¢ Homepamu oT 1 10 4. Beinynu aBa mapa. CiyvaiiHas

BeJIMUMHA X — cyMMa HOMepoB mapoB. CocTaBUTh 3akoH pacnpeneneuus J{CB, naitu
MaTeMaTHYECKOE OXKHUIaHNUE U AUCIIEPCHIO.

OrtBerT:

X 3 4 5 6 7

o =P(X;) | 1/6 | 1/6 | 2/6 | 1/6 | 1/6

5; 5/3.

JlBa urpayibHBIX KyOMKa OJHOBPEMEHHO OpocaroT aBa paza. CB X = umcno BhINAICHUIA
onMHaKOBBIX yucen. CocraBuTh 3akoH pacnpenenenus CB X, HallTu MareMarnyeckoe
OKUJaHHE U JUCIIEPCHIO.

OrtBeT

X 0 1 2

0= P(X;) | 25/36 | 10/36 | 1/36

1/3; 5/18.

ITocne orBera cTyaeHTa Ha BOIPOCHI IK3aMEHALIMOHHOTO OmiieTa MpernojaBaTellb 3a1aeT
CTYACHTY JOIOJHUTCIBHBIC BOIPOCHI A0 TEX IIOpP, IIOKAa CTYACHT O6Hap}I)KI/IBaGT
HE3HaHUWE Bompoca. BepoATHOCTH TOro, 4YTO CTYJEHT OTBETUT Ha JI00OM
JOTIONIHATENBHBIN Bompoc, paBHa 0,9.CB X — uyucio 3amgaHHBIX JONOJHUTENBHBIX
BonpocoB. CocTtaBuTh 3akoH pacnpeaencHus [CB, HailTu MaTeMaTHUECKOE 0KUJIAHUE U

JTUCIIEPCHIO.
OrtBer:
X; 1 2 3 | ...
i = P(X) 0.9 | 0.09 | 0.009].......
10/9; 10/81.

BeposiTHOCTH TOr0, 4TO CTPENOK MOMaJeT B MUILEHb MPU OAHOM BbIcTpene, paBHa 0,8.
Crpenky BbIAIOT MATPOHBI A0 T€X MOp, MOKa OH He mpomaxHercs. CoCTaBUTh 3aKOH
pacnpeznenenus CB X — 4ucia naTpoHOB, BBIIAHHBIX CTPEIIKY.

OrtBeT:

X 1 2 3 [ ...

pi=P(X;) | 08 | 016 [0.032 [ ...

5/4 ; 5/16.

ITpoBoutcst posbirpsim 1000 GuiieToB noTepeH, cpean KoTopbix 100 6uneToB uMMeroT
BeIUTpHI 110 20 pyonei, 10 6uneroB — mo 100 pybnei, 1 6uner — 1000 pybneit. Kakoii
BBIMTPHIII B CPETHEM MIPUXOIUTCS HA OJHMH Omiet, eciu Omtet crout 10 pyOei.

Ortser 4.

3anaH 3akoH pacnpenenenus [ICB X.




Haiitu mapamerp a.

ITocTpOnUTh MHOTOYTOJIBHUK pacipeieeHus;

Haiitu pynkmuto pactipenenenust F(X);

[Toctpouts rpaduk ¢pyHkuuu pacupeaenenus F(X) ;

Haiitu mogy My (X);

Haiitu Mmaremarndeckoe oxujganue M(X) ;

Haittu nucniepcnro D(X) U cpeliHEE KBaAPATUYHOE OTKIOHEHUE G (X);

Haiitn BeposiTHOCTb monaanust CBX Ha 3anannoit npomeskytok: P(—2,5< X < 2)

11 705

OtBera = 1/7;My(X) = 1; M,(X) = e D(X) =50 P=4/7
8. Uwmcno TenedOHHBIX 3BOHKOB, IMOCTYMAIONINX B CIIPABOYHOE OIOPO OT aOOHEHTOB MEKIY
MOJTyTHEM M YacoM JHsS B JF000W JaeHp Hemenw, ecth CB X | 3amaHHas 3aKOHOM

pacrpeaeaeHus

X; 0 1 2 3 4 5

D—P(X)| 03] 02| 02|01l 01|01

a) yoemuTech, 9To 3aaH 3aKOH Paclpe/Ie/ICHNUS;

b) naiinute dpynkimio pacrnpenenenus F(X);

C) ompeaeauTe BEPOATHOCTH TOrO, YTO MeKAy 12 wyac. 34 mun. u 12 vac. 35 mMuH. B

CIpaBOYHOE OIOpPO MOCTYNHUT OouiblIe BYX 3BOHKOB .OTBeT: 0.3

9. Yucno omubOK Ha CTPAHUILY, KOTOPBIE JiefIaeT HEKOTOpasi MalllMHUCTKa, ecTb CB X,
3aJjaHHAast 3aKOHOM pacIpeIeIeHuUs

X. 0 1 2 3 4 5 6

pi=P(X;) | 0,01} 009 | 030|020 | 020 | 0,10 | 0,10

a) ybemuTech, 9To 3a1aH 3aKOH paclpeeICHNUS;

b) naiinute dhynkiuio pacrnpenenenus F(X);

C) ompeaenuTe BEPOSTHOCTH TOrO, YTO MAIIMHUCTKA caeiaeT Oojiee IBYX OINHOOK Ha

CTpaHUILy.

d) onpeenute BEPOATHOCTH TOTO, YTO €0 OydaeT caenaHo He Oonee 4 ommOOK Ha

ctpanuity.Otsert: 0.6; 0.8.

10. TIpoueHT mrojeii, KYIMHMBIIMX HOBOE CPEACTBO OT TOJOBHOW OOJIM TOCIE TOro, Kak
YBHIEIH €ro peKjiaMy II0 TEIEBHICHHIO, €CTh ClydYaiiHas BeIWYWHA, 3aJaHHas 3aKOHOM
pacnpeieneH st

X; 0 10 20 30 40 50

pi = P(X;) 0,10 0,20 0,35 0,20 0,10 0,05
a) yoeauTecs, 4TO 3a/1aH 3aKOH paclpe/IeIeHus;
b) naiinure ¢pyHkuuto pacnpenenenus F(X);

C) ompeeuTe BEPOSITHOCTh TOT0, uTo Oosiee 20% Jto/ieit OTKIMKHYTCS Ha PeKJIamy.
Ortser: 0.35

11. CocTaBUTb 3aKOH pacHupeeieHUsT KOJTUISCTBA MAJTLYMKOB B CEMbE C TPEMS JI€ThMHU, €CITH
CUHMTATh BEPOATHOCTH POXKIACHUS MaJbUMKa W JCBOYKH PaBHBIMH.
Ortser:



X

0

1

2

3

0.125

0.375

0.375

0.125

pi = P(X;)

12. V yOopmuiisl ecTh CBSI3Ka U3 YETHIpEX KIIFOYEH, CPeAr KOTOPBIX JIUIIb OJUH OTKPBIBACT
nBepb oduca. B TeMHOTE OHa mbITaeTcs momnacTh B ouc, mpodys kiroun Hayrala. CocTaBuTh
3aKOH pacIpe/IeJICHUs YHCIIa MOMBITOK OTKPBIBAHUS JIBEPH, €CIIM YOOPIIHUIIA a) OTKJIAIbIBACT
uCcIpoOOBaHHBIN KITF0Y; 0) BO3BPAIIIAET €r0 B CBA3KY.

OtBer
X; 1 2 3 4
0= P(X;) | U+ | V& | U4 | 174
X; 1 2 3 | ...
pi = P(Xi ) 1/4 | 3/16 | 9/64 | .......

13. Cpenu 5 ximrodeld Ba MOAXOAAT K nBepH. Kimrouw mpoOyroT OUH 3a JPYruM, TOKa He
OTKpOIOT ABepb. OnpoOoBaHHBIN KIIIOY OTKJIAJbIBatOT. HaliTu 3akoH pacmpeseneHus yucia
OnpoOOBaHHBIX KITIOYEH.

OtBer

X, 1 2 3 4

pi = P(X;) 0.4 0.3 0.2 0.1

14.Cpenu 6 xirodeid Tpu MOIXOIAT K aBepu. Kiouw mpoOyroT OJWH 3a JPYruM, MOKa HE
OTKpPOIOT JBepb. OnpoOoBaHHBIN KIIFOU OTKIJIAAbIBatOT. HaliTu 3aKoH pacmpeseneHus yucia
OMpPOOOBAHHBIX KIIFOUEH.

Otser:

X, 1 2 3 4

0 =P(X;) | 05 | 03 [ 015 [ 005

15. BeposiTHOCTH TOTO, YTO B OMOIMOTEKE €CTh HEoOXoAuMasi CTyACHTY KHHUTa, paBHa 0,3.
CocTaBUTh 3aKOH pacrlpe/esieHns ynucia OuOIMoTeK, KOTOPbIE MPUIETCS TOCETUTh CTYIEHTY
JUTSL HAXOXKICHUST HY)KHON KHWUTH, €CJIM OH SIBJIIETCS a0OHEHTOM YEThIpeX OMOINOTEK.

Ortser:

X, 1 [ 2] 3] 4
0= P(X;) | 03 | 021 0147|0343
16. 3apana ¢pyHKIMSA
0, x=0,
. O c:: H
1 = T
) x >

ITokazatb, uTo 3Ta QyHKIUA sABIAseTcs pyHkuuen pacnpenenenus HCB X. Borancnute
T
BEPOATHOCTH TOTO, 4To 3Ta CB X npunumaer 3nauenus u3 unrepsana (0, " ).

Ortser: 0.5
17. 3apana ¢pynkuus pacupenenenust HCB X



18.

19.

0, x =0,
F(x)z[axz, D<sx=2
1, x > 2.

BerurcnTs 3HaUeHHE TapaMeTpa a, HalTH TIOTHOCTD f (X)u BepositHOCTH Toro, uro CB X
npunumaet 3Hauenus ot 0 1o 2/3. [octpouts rpabuku GyakuuiiF (x)u f(x).

OrtBerT:
0 x=0

flx)= [ 0,5x, 0<x <=2,
0, x > 2.
1/4; 1/9.
3agana miotHocTh pacnpeaenenus HCB X
0, x<—1
flx)= [0,125(x + 1), —-1=x=3,
0, x = 3.
Haiitu pynkuuto pacnpenenenus F(X).
OTBeT:
0. x<—1
F(x)= [0.625(}: + 1), —-1=x=3
1, x=3

3agana miotHocTh pacnpeaenenus HCB X
ae*, x <0,

f&):{ax>a

BrruncnuTh 3HaueHue napamerpa a, Haitu QyHkuuio pacrnpeaeneHuss F(X) U BBIUUCIHUTH

BEpPOSATHOCTH TOro, ut0 CB X nmpuaumaet 3HaueHus u3 uaTepBaia (—2,1).
Ortser:

e*, x =0,
F&)Z[

1, x = 0.
1:1—e?

20. ITo cTaTHCTUYECKUM JTaHHBIM MECSIYHBIN JOXO0 HaceldeHus ropoga NUMeeT HOpMalbHOe
pacmpesielieHie CO CpeJHUM 3HadeHHeM 6 ThIc. py0. W CpETHUM  KBaJIpPaTHYHBIM
OTKJIOHEHHEeM 2 Thic. py0. 3amucaTh MJIOTHOCTH pAacIpeneseHus] MEeCSYHOro J0Xoja
HaceseHus. HalTi BEepOsITHOCTh TOTO, YTO HayraJl BEIOPAHHBIN JKUTEIHh TOPOJIa HMEET JIOXO]]
a) oT 5 10 8 TeIC. py0.; 6) MenbiIe 12 THIC. pYO.

Otser: 0.533; 0.997

21. Bec HOBOpOXACHHOTO pebeHka sBisiercs CB, nMeromieit HopManbHOE pacmpesesieHue ¢

MaTEeMaTHYeCKUM OXUIaHUeM 3,5 KI' U CPEeIHUM KBaJpaTUYHBIM OTKIOHEHHEeM 1 Kr.
3ammcarth TUIOTHOCTh pachpenenenus 31od CB. Haiftu BepoATHOCTH TOr0, HTO
HOBOPOXKJIECHHBIN peOeHOK OyeT BecuTh a) OT 3,5 Kr A0 4 Kr; 6) 6ombIie 3 KT.

Ortser; 0.1915; 0.6915

KoutpoabHas padora 8 (TMnoBbIle BADHAHTHI).

1 Bapuaunrt

1.CB X 3anmana (pyHKIMEH pacnpeeeHus:



[« 9x<-1
FX)= "+ —-1l<x<2.

3 3
1,x>2
Haiitn P(0 < x <1).
Otser: 1/3.

2.Haiitu ¢yukuuto pacupenencuus F(X) u moctpouts ee rpaduk mis CBX, 3a1aHHON 3aKOHOM
pacrpeieneHus:

X 1 2 3

p | 03|02 05

Haiitu wmatemaTuyeckoe oxxuaanue, aucnepcuro 1 P(1,5< X <3).
Ortser: 2.2; 0.76; 0.7.

3./lana HJ'IOTHOCTB pacripenenenus Bepostaocreit f(x):

0,x<0 1'[
<X

f(x) =

N

{cos x,0

0,x>T
| 2

Haiitu ¢pynkmuto pacnipenenenust CB X, noctpouts ee rpaduxk.
Ortser:

0, x<0 g
F(x) = <X

{sinx, 0

N

‘ 1, x>T
L 2

4.CB X pacmpenerneHa 1o HOpMaJlbHOMY 3aKOHY. MaTeMaTH4ecKoe OKUAAHUE U CpEHEE
KBaJIpaTMUECKOE OTKJIOHEHNE ATON BEIMUMHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitu
BEPOSTHOCTH TOTO, 4To CB mpumer 3HaueHue, npuHauiexaiee narepsainy (-2, 3).

Ortser: 0.7745

5.CB X paBHOMepHO pacrpesiesieHa Ha oTpe3ke [a, b]. KakoBa BeposTHOCTh, YTO OHA TPUMET
3HAYEHUE W3 JICBOM MOJIOBUHBI OTpe3Ka?

Ortser: 0.5

2 BapHMaHT.

1. CBX 3agana ¢pyHKIHEH paciipeneseHuUs:

|[ 0, x<2
X
F(x) = 1_2—1, 2<Xx<4.

| 1, x>4



Haiitu P(2 < x < 3).
Ortser: 0.25

2. Haiitu ¢yukuumio pacnpenenenust F(X) u mocrpouts ee rpaduk mis CB X, 3amannoii
3aKOHOM pacIpe/IeIeHus:

p | 03] 01|06

Hantn wmaremarnyeckoe oxunanue, nucnepeuto u P(1,5< X <3).
Ortset: 3.9; 2.09; 0.4.

3./laHa MI0THOCTH pacrpeaeieHus Bepostaocreit f(x):

‘ 0.x<0_z
X<—
0= {sin x O
| 2
0,x>T
L 2
Haiitu pynkiuto pacnpenenenus CB X, moctpouts ee rpaduk
0, x<0
n
Otser: F(x) ={1-cosx, O0<X< >
T
1, X>_
2

4.CBX pacmpeneneHa 1o HOPMajdbHOMY 3aKOHY. MaTeMaTHuUecKoe OXHJaHHE U CpeIaHee
KBaJIpaTUYHOE OTKJIOHEHUE TOW BEJMYMHBI COOTBETCTBEHHO paBHbI 6 M 2. HaliTH BeposTHOCTh
toro, uro CB X npumeT 3HaueHue, mpuHaiexkaniee nurepsaity (4, 8).

Ortser: 0.6826.

5. CB X paBHOMEpHO pacmpeserneHa Ha oTpeske [a, b]. KakoBa BeposSiTHOCTh, UTO OHA MPUMET
3HauUEHUE U3 MePBOI TPETH OTpe3Ka’?
Otger: 1/3

Kputepuu orieHuBaHusI.

Kaxnas 3amaua oineHuBaercss Tpems Oamnamu. Tpu Oamna CTaBUTCS, €CM 3aaada
MOJTHOCTBIO perieHa. J[Ba Oamra CTaBUTCS, €CIU CTYACHT 3HAeT (HOPMYITy WIH aTOPUTM
pelieHuss 3a7a4u, yMeeT WX MPHUMEHSTh, HO JellaeT BBIYUCIUTENbHBIE OMHUOKU. OmuH Oani
CTaBUTCS, €CJIM CTYJICHT 3HaeT (OPMYJIy WM aJTOPUTM PEIICHUS 3aJa4d, HO HE yMEeT WX
npuMeHsTh. Honb 6aminoB — ecnu He 3HaeT (GOpMyITy WM aITOPUTM PEIICHUS 3a/1a4H.

MakcumanbHO BO3MOXXHOE YUCIIO HaOpaHHBIX O0aimioB —15. O1eHKa «OTJIMYHO» CTaBUTCS
3a 13 - 15 GamnoB. OueHka «xopormio» ctaButcs 3a 10 - 12 6amnos. Onenka
«YIOBIICTBOPUTEIIBHO» CTaBUTCSA 3a 7 - 9 OayutoB. OleHKa «HEYIOBICTBOPUTEIIBHO» CTaBUTCS
3a 0 - 6 0ayIoB.

PacuerHas camocTosiTeibHasi padora Ne 1 (TunoBble 3a1aHUA)

Jlan 3akon pacnpexnenenus [ICB X:



Haiitu mapamerp a;
1) TlocTpoHTh MHOTOYTOJBHUK PACTIPEICIICHHUS;
2) Haiitu dynkmmro pacnpenenenus F(X);
3) IMoctpouts rpaduk GyHKIUHK pacnpeaeiaeHus F(X);
4) Haiiti Moy My(X);
5) Haiitu MaTemaTH4eckoe oxunanue M(X) ;

6) Haiitn qucniepcuio D(X) U cpeHee KBaIpaTUUHOE OTKJIOHEHHUE o (X);

7) Haiitu BepositHOCTS Ionananus CBX na 3anannoit mpomexyrok P(a < X < B).

Bapuanr 1
X 10 1 2 3
p 0,125| 0,375 0,375 | a
P(-1< X <1,5)

OtBeT: a = 0.125

0, x=0
0125 0<x =1

F(x)=4¢ 05, 1<x=2
0875 2<x=3

1, x> 3

M,=1,2; M(X) = 1.5; D(X) = 0.75; 6(X) = 0.5v/3;P = 0.5

Bapuant 2

X |-1 2 3 5

p 025|105 | a 0,125

P(-0,5< X <3,5)
OtBet: a = 0.125

0, x=-1
0.25, —1l<x=2
F(x)= 075, 2<x=3
0.875, 3<x =5
1, x>5

M,=2; M(X) = 1.75; D(X) = 3.4375; o(X) = 0.25v/7;P = 0.625

Kputepuu onieHnBaHus.

Ecin HenpaBWiIbHO HalICH apaMeTp a, TO padoTa JaJbIIe He TPOBEPSACTCS U
BO3BpaIllaeTcs CTYJASHTY Ha UCIipaBiieHre. Eciu mapametp a HaiiieH BEPHO, TO KaXI0€ 3aJaHHe
oneHnBaeTcs 2 6amuramu. J[Ba Oamra cTaBUTCS, €CIIHM 3aJIaHKME TIOJTHOCTHIO BBIITOJHEHO. OIUH



0aJuT CTAaBUTCS, €CJTM 33JJaHUE BBITIOJIHEHO C BEIYUCIUTEILHON OMMOKOMN WiH rpaduK MOCTPOCH
He coBceM BepHO. Homb 0asioB CTaBUTCS, €CIIH CTYICHT HE BBITIONHSET 3aJaHHE.

MakcumanbHO BO3MOXKHOE YHCIIO HaOpaHHBIX 0aiioB —14. O1eHKa «OTIUIHOY
craButcs 3a 13 - 14 6amioB. Onenka «xopomio» craButcs 3a 11 - 12 6amnos. Onenka
«yZIOBJIETBOPUTENHHO» cTaBuTcs 3a 10 - 11 6amioB. OueHka «HeyI0BICTBOPUTEIBHO
crasutcs 3a 0 - 9 Gaios.

PacueTHas camocTosiTesqibHasi padora Ne 2 (THNIOBBIE 3a1aHHSA)
Jana ¢yHKIUMS JIOTHOCTH pactipenencnus sepositiocreit HCB X f ( X) ,

Haiitn napamerpa;

1) Tocrpouts rpaduk Gpynkuuu f (x)

2) maiitu GyHKUMIO pacnpenencHus F (X) ;

3) nocrpouts rpaduk dynkumn F (X) ;

4) Haiitu Moy Mo(X);

5) maiiTu MmaTtemaTnueckoe oxuganue M (X));

6) maiitu qucnepcuro D(X) u cpenHekBaapaTudeckoe oOTKIOHeHuE, G (X);

7) Haitu BeposiTHOCTh monananus HCB X Ha 3aJaHHBI POMEKYTOK: P(a <X< B) ,

CACIaTh rpa(pnqecxy}o HWITIOCTpAaluIo.

(0

, x<0,
Bapuanr 1. f(X):T 4x-x), 0<x<4,P(2<x<3).

0, X > 4.
OtBeT: a = 0.09375;

0 x<0
F(x)= [—O.{)3125x3 +0.1875x2%, 0<=x< 4
1, x>4

My=2; M(X) = 2; D(X) =0.8; o(X) = 0.44/5; P =0.34375

0, x<0,
Bapuanr 2. f(x)=1ax(2—x), 0<x<2, P(x215).

0, X> 2.
OtBeT: a = 0.75;

0, x<0
F(x)={—0.25x3+0.75x2, 0<x <2
1, x=2

My=1; M(X) = 1. D(X) =0.2;0(X) =0.2V/5; P =0.15625

Kputepuu onieHuBanus.



Ecnu HenpaBUIbHO HAalIGH apamMeTp a, To padoTa Janblie He IpoBepseTCs U
BO3BpaIllaeTcs CTYJASHTY Ha UCIIpaBiieHne. Eciu mapamerp a HaiiieH BEPHO, TO KaXI0€ 3aJaHHe
oueHuBaercs 2 Oamnamu. J[Ba G6asia cTaBUTCS, €CJIM 3aaHUE TTOJHOCTHIO BRIMTOTHEHO. OuH
0aJu1 CTaBUTCS, €CIIM 33JaHUE BBIOJIHEHO C BBIYUCIUTEIBHON OIMOKON MK TpaduK MOCTpoeH
He coBceM BepHO. Houb 6aiiioB cTaBUTCS, €CIIU CTYACHT 3a/laHue BBIIOJIHEHO C OIIUOKOIA.

MaxkcuManbHO BO3MOXKHOE UMCiI0 HabpaHHBIX 0auioB —14. OueHka «OTIMYHO
craButcs 3a 13 - 14 6amioB. Onenka «xopomio» craButcs 3a 11 - 12 6amnos. Onenka
«YIOBJICTBOPUTETHLHO» cTaBUTCs 3a 10 - 11 GamioB. OLieHKa «HEYI0BJICTBOPUTEIHLHOY
craBurcs 3a 0 - 9 Gayos.

Tema: MaTeMaTH4YecKasi CTATHCTHKA.

3amaun.

1.Jln OleHUBAHUS 3HAHUN CTYIEHTOB MO MaTeMaTHUKe MPOBENIU KOHTPOJbHYIO paboty. Cpenu
BCEX T'PYII BBIOpAJIM OJIHY TPYIIY, B KOTOPOU YUUTCS 25 CTyIEeHTOB. Pe3ynbTaTsl KOHTPOJIBHOM
paboThl Takue: 3 CTyAeHTa moayduiu «5», 10 cTyneHToB - «4», 9 cTyaeHTOB - «3», OCTalbHbIE
— «2». 3amnucarth CTAaTUCTUYECKOE pachpenefieHue JUisi JaHHOW BBIOOpPKH. Bwruuciauthb
CTaTUCTUYECKOE CpeIHEE, CPEIHEE KBAAPATUUHOE OTKIOHEHUE U MOAY.

2.U3BecTHO, uTO 50 a0UTYPUEHTOB MOJYYUIH IO MPEIMETY CIeIyIoIue Oabl:
1214191514181316172017151317162014141317161519161518 17 1514 16 15
1518151519141618181515171516 16 14 14 17 12.

CocTaBuT BapuallMOHHBIN pAJ U paclpeesieHue 4acToT JaHHOU BbIOOpKU. Beruncauts pazmax
BBIOOpKH, €€ MOy U Meauany. [locTpouTh MOJUTOH 4acToT.

Otsernl. 1: 3.52+/0.7296, 4. 2:8, 15,155
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19.
20.
21.

22.

23.
24,
25.
26.
27.
28.
29.
30.

31.

CHnucoK BONPOCOB K IK3aMeHY

Ornpezenienre MponU3BOHOM.

['eomeTpuueckuii, GU3NIECKUN 1 IKOHOMHUYECKUI CMBICI IIPOU3BOTHOM.

[TpaBuna nuddepeHunpoBanmst, IPOU3BOIHBIE TTIEMEHTAPHBIX ()YHKIIUH.

[Tpou3BoHas OOpaTHOM U CIIOXKHOM (PYHKITUH.

Hcnonp30Banue MpOM3BOAHON /Uis HccinenoBanus GyHkuui, pyakmus ['aycca u ee rpaduk.
Huddepenunan pyHkuun

Onpenenenue nepoodpa3Hoii. HeonpeneneHHbIH HHTErpall.

. CBoiicTBa HEOIpeIeJICHHOTO HHTEerpasia. Tabauia HHTErpaios.
11.
12.
13.
14.
15.
16.
17.
18.

MeToabl HHTErpUPOBaHUS HEONIPEAECIIEHHOTO HHTErpaa.

Onpenenennsiii uHTErpai. OnpeneneHue.

['eomeTpuyeCcKuil CMBICH ONPEIETEHHOTO HHTErpaJia.

WuTerpain ¢ nepemeHHbIM BepXHUM npenesnom. Oyukuus Jlamnnaca u ee rpaux.
®opmyna Herotona-JleliOHuIa.

MeTobl HHTErpUPOBaHUS ONPEACICHHOTO0 HHTErpaia.

IIpunoxxeHne onpeneneHHoro HHTerpana.

OyHKIUH ABYX MepeMeHHbIX. OCHOBHbBIE MOHATHS: 00JacTh onpeaencHus, rpaduk, TUHUS
YPOBHS, TPAJUEHT.

YacTHbIE TPOU3BOIHBIE IIEPBOIO MOPAIKA, BTOPOrO NOPSAKA.

DKCTpeMyM (DYHKITUU IBYX TIEPEMEHHBIX.

Omnupudeckre GyHKIUU. MeTol HAMMEHbIINX KBaJIpaToB

OnemenTsl KoMOMHaTopuku. [IpaBuno cymmsl, npumep. IlpaBuino npousseneHus, npumep.
IlepecranoBku, omnpeneneHue, npumep. Popmyna 4yuciaa MNEPECTAaHOBOK. Pa3zmenienus,
onpezaenenue, npumep. @opmyia uncna pazmenieHuid. CoderaHus, OnpeneNeHne, puMep.
®opmyna umcna coueranuid. CpoiictBa. bunom Hrerlotona, ¢opmyna. CaoiicTBa
OuHOMHANBHBIX KO3 duuneHToB. Tpeyronbuuk [lackans.

CoObiTusi. Buabl coObITHH: HEBO3MOXKHBIE, IOCTOBEpHbIE, ciyd4ailHble. OmnpezneneHus,
IIPUMEPBHL.

Knaccuueckoe onpeneneHue BeposITHOCTU coObITHs. OnpeaeneHue, npuMep.
['eomeTpuyeckoe onpezesieHne BeposiTHOCTU coObIThs. Onpesenenue, npumep.

BepositHOCTE cyMMBI cOObITHI. DOPMYTHUPOBKH TEOPEM, TPUMEPHI.

VYcinoBHasg BEpOSITHOCTH COOBITHS. BeposTHOCTh mpousBeneHus: coObITHil. DOpMyITHPOBKU
teopeM. [Ipumepsl.

[Tomras rpynmna cobpituii. [IpoTHBONONOXKHOE COOBITHE. BEpOSTHOCTH MPOTHBOITOIOKHOTO
coObITus. [Ipumepsl.

®opmyna nojgHOM BeposTHOCTU. DOPMYIHPOBKA 3a/1ad, KOTOpasl PEHIaeTcs C MOMOIIBIO
(opMyIIBI TOJIHOM BEPOSTHOCTH.

®dopmyna baiteca. @opmynupoBKa 3a1aur, KOTOpas PEIIaeTcss ¢ MOMOIIBI0 (opMyITbI
baiteca.

®dopmyna bepaymmn. opmynupoBka 3agaun, KOTOpask pemaeTcsi ¢ MOMOIIBIO (hOPMYJIBI
bepuymn.



32. MuckpetHas cinyuaiinas senmnmunHa (JICB), ee 3akoH pacnpeneneHusi, ero CBOMCTBO.
MHOroyrojapHUK paclpeeIcHus.

33. Maremarnueckoe oxxuganue JICB, ero cBolicTBa U BEpOSTHOCTHBIA CMBICII.

34. Nucnepcus JICB, ee cBOiCTBa M BEPOITHOCTHBIN CMBIC].

35. bunomuaneHOe pacnpeeseHue, ero YUCIOBbIe XapaKTEPUCTUKH.

36. 'eomeTpuieckoe pacrpeieseHue, €ro YUCIOBBIE XapaKTePUCTHKU.

37. Pacnpenenenue [lyaccona, ero 4nciaoBble XapaKTEPUCTUKU.

38. Oynkuus pacnpeaencHus ciydaiiHoit Benuannbl (CB), ee cBoiicTBa u rpaduk.

39. HempeppiBHast ciyvaiiHass BenmuunHa (HCB). ®yHKOMS TUIOTHOCTH — paclpeiesiCHUs
BepositHocTeir HCB, ee cBolicTBa u rpaduk.

40. Yucnoseie xapakrtepuctuku HCB: maremarndeckoe oxuaanue u gucnepcus. OnpeneneHue
Y BEPOSITHOCTHBIN CMBICIL.

41. PaBHOMepHOE pacnpezielieHrne Ha OTPe3Ke, ero YHCIOBbIe XapaKTEPUCTUKH.

42. TToka3aTenbHBIN 3aKOH pacTpeIeIICHHs, €T0 YUCIOBBIC XapaKTePUCTHKH.

43. HopMmasibHOE pactpe/ieiCHHe, €r0 YUCIOBBIC XapaKTePUCTHKH.

44, BeposTHOCTh TIOTIAIaHKMsI HOPMAJIbHO pactpeneneHHoi CB Ha oTpe3ok [oc, B].

45. BeposTHOCTD MOMNafaHusi HOpMaIbHO pactpeaeneHHoi CB B MHTepBal, CUMMETPUYHBIH
OTHOCHUTEIIbHO MaTeMaTUYEeCKOTO 0KHIaHUSI.

46. ITpaBUIIO TPEX CUTM.

47. JlokanpHas ¥ MHTETpasibHas Teopembl Jlamaca.

48. dynaknus ["aycca ee rpaduk u cBolicTBa. Tabnuua 3nauenunit Gpynxmum ['aycca.

49. Oynkuus Jlannaca ee rpaduk u cBoiicta. Tabnuia 3Hauenuit pynkuuu Jlamnnaca.

50. CraTucTrka U ee 3a/1a4d: ONpe/IeIeHNe 3aKOHA PACTIPENICICHUS TN €T0 XapaKTePUCTHUK 10
BBIOOpPKE.

51. IucKpeTHBIi © WHTEPBAIBHBIA CTATHCTUYECKHE PAObI, TpapuuecKhe METOAbl WX
U300pakeHMsl.

52. Craructuueckast QyHKIHS PacIpeeTICHHs.

53. UncnoBbie XapaKTepUCTUKNA BEIOOPOYHOTO paCTIpe/ICTICHNSI.

54. Crartuctuueckast mpoBepka runote3. OCHOBHBIE TIOHATHSL.

HpaBn.na BbICTABJICHHUA OLICHKHU HA JK3aMCEHE.

DK3aMeH MPOBOJUTCS B MHCBMEHHON (opme. DK3aMeHIMOHHBIN Oumer Bkioudaer 10
BONIPOCOB. DKk3aMmeH mmutcs 2,5 daca. Kaxaplii Bompoc oreHuBaeTcss B ofauH Oamt. OreHka
«OTJIIMYHOY» BBICTaBIsieTCs 32 9 — 10 HaOpaHHBIX OalJIOB, OIIEHKA «XOPOIIOY» BBICTABISETCS 32 7 —
8 HaOpaHHBIX 0AJIJIOB, OIIEHKA «yIOBJICTBOPUTEILHOY - 32 5 — 6 OaJIIOB.

Ounenka «OTJINMYHO» BBICTABISIETCS CTYIEHTY, KOTOPBIN JE€MOHCTPHUpPYET TIy0oKoe U
IIOJIHOE BJIAJICHUE COJEPKAHMEM MaTepuajla M IOHATUHHBIM anmnapaToM AUCLMILIMHBL,
OCYIIIECTBIISIET MEXIIPEAMETHbBIE CBS3HM; YMEET CBSA3BIBATH TEOPUIO C MpakTUKOH. CTyleHT naet
pa3BepHyTble, NOJHBIE M YETKME OTBEThl Ha BONPOCH SK3aMEHAllMOHHOrO Owmiera u
JIOTIOJIHUTEIIBHBIE BOIPOCHI, COONIONAET JIOTMUYECKYH0 IOCIEI0BaTEIbHOCTh IMPH H3JI0XKEHUU
MaTepuaia. [ paMOTHO UCIOIB3YET TEPMHUHOIIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYIAEHTY, OTBET KOTOPOIO Ha 3K3aMEHE B LIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBIILIE KPUTEPHUSIM, HO OTJIMYAETCS MEHBIIEH 00CTOSTENbHOCTHIO,
ryOMHON, OOOCHOBAaHHOCTHIO M TOJHOTOH. B oTBeTe MOryr HMeTh MECTO OT/eNbHbIE
HETOYHOCTHU (HECYIIECTBEHHbIE OIIHOKH),

OneHka «Y10BJIETBOPUTEIBHO» BBICTABIIAETCS CTYEHTY, KOTOPBIH JA€T HEJOCTaTOUYHO
NOJHBIE M IOCJIENOBAaTEIbHBIE OTBETHl Ha BOMNPOCHI SK3aMEHAI[MOHHOIO Ouiera u
JIOTIOJTHUTEIIbHBIE BOIPOCHI, HO MPU ITOM JEMOHCTPUPYET YMEHHE BBIJECIHUTH CYIIECTBEHHBIE U
HECYILIECTBEHHbIE IPU3HAKY U YCTAHOBUTH IPUUYMHHO-CIICACTBEHHBIE CBS3H.



Onenka «HeymoB1eTBOPUTEIBHO» BBICTABIIACTCSA CTYNEHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIE 3HAHUS; OECHOPSIOYHO M HEYBEpEHHO H3jaraeT MaTepHual; He
YMEET BBIIACIATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COCUHATh TEOPETHUECKUE MTOJIOKEHHUS C
NPaKTUKOH, HE YCTAaHABIMBACT MEXKIIPEIMETHBIC CBS3U; JOMYCKaeT TIpyOble OIMMOKM IpH
ONpEACIICHUN CYLIHOCTH PAaCKpPBbIBAEMbIX IIOHATHM, SBJICHUH, BCIEACTBHE HENOHMMAHHS HX
CYILIECTBEHHBIX M HECYILIECTBEHHBIX IPU3HAKOB U CBSI3€H; JA€T HEIOJIHBIE OTBETHI, JIOTUKA U
IIOCJICZIOBATEIBHOCTD H3JIOKEHHUA KOTOPBIX MMEIOT CYHNIECTBEHHBIE W IPUHUUIIHAJIBHBIC
HapyILICHHUS, B OTBETaxX OTCYTCTBYIOT BBIBOJIBI.



Ipunioxenne Ne 2 k padoueii mporpaMme JMCHUNIMHBI
«MartemaTHka /151 3KOHOMHCTOB

MeToauuecKkue YKazaHusd QJIl CTYACHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

Hucunmmna «MaremaTtuka Jisi SKOHOMHUCTOB», M3ydaemas B 1-om u 2-M cemectpe,
[peaIoiaracT HaIMuue 3HAHUM 110 MaTeMaTHKe B 00beMe NporpamMmbl cpelHed IKojbl. s
IOCTYIUIEHUS! Ha SKOHOMHYECKHUH (DaKynbTeT BBIMYCKHHUK INpenbsBiser ceprudukatr EI'D mo
MaTeMaTHKe — MPO(UIBHBIN YPOBEHbD.

JUis ocBOEHUMS QUCLMIUIMHBI HeoOXoauma yropHas pa0oTa, peryisipHOe IOCelleHue
JIEKLIUN ¥ TPAKTUYECKUX 3aHATHUM, BBIIIOJHEHUE TOMAIIHUX 3aJaHUM, [IOJArOTOBKA K KOHTPOJIBHBIM
paboTram.

CrnenyeT uMeTh B BUAY, YTO MaTepuai 0 MaTEMaTHKE Ha JIEKIIMH BCErJa MOJKPEILIAETCS
OpUMEpaMH, WUIIOCTPUPYIOIIUMHU TEOPETHUYECKUE IOJOXKEHMs, pelleHueM O0a30BbIX 3ajad.
[ToaroroBka K NpakTUYECKOMY 3aHATHIO JOJHKHA BKIKOYATh IPOPA0OTKY JEKIIMOHHOTO MaTepuaa
Tak, 4TOObl MOXXHO OBIJIO OpPUEHTUPOBATHCS B TEPMHMHOJIOTMH, HOBBIX IMOHATHAX U, IO
BO3MO>XHOCTH, B HEOOXOJUMBIX JJIsl PEeLIEeHUS 3a1a4 popMyiax.

Bonbiioe BHUMaHKE HAZ0 YAEIATh pELIeHUIO 3a1a4. [ caMocTosITeNbHOM paboThl JoMa
IIpeIararoTcs 3a7a4y, aHAJOTWYHBIE PEIICHHBIM IIPUMEPAaM Ha JICKIUAX U Ha IPAKTUYECKHUX
3aHATUAX WIKM 00Jiee CIIOKHBIE, AJIS PELICHHUs KOTOPBIX HA/l0 XOPOILO MOHUMATh, KaK PEeIaloTCs
0a30BbIC 3aa4U.

ITo Mepe ycBOeHUs Kypca M0JIE3HO COCTABIIATh III0CCAPUI OCHOBHBIX HOHATHH U (hopMyn
JUCLHUILIMHBI, 4TO ITO3BOJISIET CHCTEMATU3UpOBATh IIOJYYEHHBIE 3HAHMS, YBUACTh AHAJIOTHUU,
HOHATh HEKOTOPbIE 3aKOHOMEPHOCTH, KOTOPbIE MPATAIUCH 33 MOTOKOM y4yeOHOM MHpOpMaLuu B
TEYECHHE CEMECTPA.

WHTepec K TUCHUILIMHE Pa3BUBACTCS MIPU 3HAKOMCTBE C JOIOJHUTEIIBHON JINTEPATypoOH,
KOTOpasi peKoMeH/a0BaHa i Ooisiee TIyOOKOro 3HAKOMCTBA C MpoOjeMaMHM HPUMEHEHHUS
MaTeMaTUKH B SKOHOMUKeE. JIutepaTypa, NpUBEACHHAs B OTOM CIIUCKE, UMEET Pa3HbIi YpPOBEHb
CJIO’)KHOCTH: COBPEMEHHBIA HayYHBIN U «PELENTYPHBIN», PACCUNTAHHBIA HA MEHEE MPOABUHYTOTO
B MaTeMaTU4YeCKOM IUIAHE CTYACHTa, HO WMHTEPECYIOLIErocs MareMaTukou. M3ydenue sToit
JUTEpPaATyphl aeT TOJYOK K IMOUCKY JUTEpaTyphl MO BBIOPAHHON TEMAaTHKE C HCIIOJIb30BAHUEM
peCypcoB UHTEPHETA.

Jns mpoBepKHM YCBOEHHUS TEOPETUYECKOTO MaTepualla M YMEHMs pelaTrh 3aJadu
HPOBOJATCS ayAUTOPHbIE KOHTPOJbHBIE PA0OTHL. JloMa BBIMOJHSIOTCS pacdyeTHbIe PabOTHI, IS
BBIMIOJTHEHUSI KOTOPBIX HEOOXOJUMO CpaBHUTENBHO MHOTo BpemeHH. [lpu HeoOxommmocTu
OPOBOJATCS  KOHCYJNbTAllMM 1O  pa3bopy pelleHus 3ajad, MpeAHa3HAYeHHBIX UL
camocTrosiTelbHOro  pemieHusi. Eciu  KoHTponbHas paboTa 1O TeMe  OIEHHMBAaeTcs
HEYJOBJIETBOPUTENILHO, TO OHA JI0JDKHA ObITh epenucana. Kpome Toro, mpeaBapuTesIbHO JODKHA
OBITh cienaHa paboTa Ha/l OINOKaMHU.

W3yuenne OUCHUIUIMHBI 3aBEpIIACTCS MHCBMEHHBIM JK3amMeHoM. Jlinsd »k3ameHa
COCTABJIAIOTCA 3aaHMsi, KOTOPBIE BKIKOYAIOT KaK TEOPETUYECKHE BOIPOCHI, Tak W 3axadn. Ha
MOATOTOBKY K 9K3aMEHY, KaK IIPABUIIO, BBIAEISAETCS TPU IHA. BOo BpeMs MOAroTOBKM IPOBOIUTCS
IpyNIOBasi KOHCYJIbTaLUS.



