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1. Ilesin 0CBOECHHUSA TMCIUTIINHBI

[{enb ocBOGHUS TUCIUTUIMHEL: (DOPMHUPOBAHIE MATEMATUICCKUX 3HAHUH, yMEHHI 1 HABBIKOB,
CIOCOOCTBYIOIIUX PA3BUTHIO KYJIbTYpPhl aHATUTHYECKUX TIPEOOPa30BaHUMN, JOTHIECKOTO U aJITOpPHUT-
MHYECKOT'0 MBIIIJICHUS, MATEMaTUYECKON HHTYUIIMU B IOCTAHOBKE 3a/1a4 U BEIOOPA UHCTPYMEHTANb-
HBIX CPEJICTB MOJICTTUPOBAHUS U AHAIN3a 5KOHOMUYECKHUX MPOIIECCOB.

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMmbl

Hucuumnnuna «MareMaTuka 1 SKOHOMHCTOB» OTHOCUTCS K 6a3oBoi yact bioka 1. Juc-
IIUITHHA COCTOMT U3 TpeX pa3aenos: «Jlunelinas anrebpay, «Matemarndyeckuil aHamu3» u «Teopus
BEPOSITHOCTEM M MaTeMaTU4YecKasi CTATUCTUKAY, SBIISIONIMXCSI HEOOXOAUMBIMU JIJIi OCBOCHUSI Bapu-
aTUBHOM YacTH MaTeMaThyeckoro nukia. OTéop MaTepuana rnpecieayer cleAyolue el BHyTpU-
MpeIMETHBIC — 00ECIIEUCHHE IEIOCTHOTO BOCIIPUSTHS AUCIIUIUIMHBI; MEXIPEIMETHBIE — obecrede-
HUE MaTeMaTHMYeCKHM annapaToM CMEXHbIX AMCLUHUILUINH, NpodeccuoHaibHble — (OpMUPOBAHKE
YMEHUSI NPUMEHATh MAaT€MATHUYECKUE METOJbI JUIsl PELIEHUs SKOHOMUKO-MAaT€MATHUYECKUX 3a/ad.
OcBocHHE JaHHOW TUCIUILUIMHBI HEOOXOIUMO ISl TUCHUIUIMH: MHUKPOIKOHOMHUKA, MaKpOoIKOHO-
Muka, Cratuctuka, JKoHOMeTpuka, @uHaHChl, MakKpO3KOHOMHYECKOE TIAaHUPOBAHUE U MMPOTHO3H-
pOBaHueE.

3. [lmanupyembie pe3yJbTaThbl 00yUeHHs M0 TUCIUIIHHE, COOTHECEHHBIE C TNIAHMPYEMbIMH pe-
3yJIbTATAMHU OCBOCHHS 00pa30BaTEeIbHOH IPOrPpaMMBbI

[Ipomecc M3y4yeHWs] MUCHMIUIMHBI HampaBlieH Ha (OpPMHUpPOBAHUE CICIYIONIMX 3JICMCHTOB
komneTeHuii B coorserctBun ¢ ®I'OC BO, OIT BO u npuobpeTeHus caeayonmx 3HaHui, yMeHUH,

HABBIKOB U (MJIM) OMbITA JIEATEIbHOCTH:

Dopmupyemas
KOMIIEeTCHIUS
(ko1 U (hopMyJIPOBKA)

NuaukaTop n0CTUKEHUSI
KOMIEeTEeHIIN U
(xoa u GopMyJIMPOBKA)

Ilepeyenn
IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

YHI/IBepcaJ'II)HbIe KOMICTCHIUH

YK-1

CriocobeH OCyIIeCTBIATh
MOWCK, KPUTHYESCKHUI aHa-
U3 U CHHTE3 WH(pOpMa-
oy, NpuMEHATH CUCTCM-
HBIW NOXO0A JUIsl pEIIEHUS
MOCTAaBJICHHBIX 33124

YK 1.1

OcymiecTBISIET CUCTEMHBII
aHaIu3 3a/1a41, BBIICTISIS e
0a30BbIe COCTABISIOIINE

3HaTh:

- OCHOBHBIC OIPEACIICHUS U MTOHATHS, U3y4aeMBbIX
pasnenoB AUCITUIUIMHEI, U UX SKOHOMHYECKUE WH-|
TEepPIpEeTANH JJII TTOCTPOCHHSI YKOHOMHUKO-MaTe-,
MaTHUYECKUX MOJICIEH.

YMmeTh.

- COCTaBJIATh MATEMATUUECKUE MOJENH JJIsl Pellie-
HUSA 33/1a4¥ JIMHEUHOTO IPOrPaMMHUPOBAHUSA;

- pemiats 3JII1 cuMIiekc-MeTO10M, a TAKIKE METO-
JIOM TOTEHUHWAJOB pellaTh YacTHBIA ciydaid 3a-
Jlaydl JIMHEWHOrO NPOrpaMMHPOBAHUS — TPAHC-
MOPTHYIO 3a/1auy.

Baangern:

- TEXHUKOHN BBIUMCIICHUS TPOU3BOTHBIX U HAXO0XK-
JICHUS] HHTETPAJIOB OT CJIOKHBIX (hYHKIIHIA;

- TEXHHUKOH MCIOJB30BAHHUS METOI0B KOMOMHATO-
PUKM [O7IS1 BBIYHMCIICHHS BEPOSTHOCTEH COOBITHIA,
Teopemamu baiieca u cxemoil bepnysy;

- TEXHUKOW BBIYHMCIICHUS YHCJIOBBIX XapaKTEPH-
CTUK JUCKPETHBIX U HENPEPHIBHBIX CIyYalHBIX Be-
JINYUH,

- BJIAJIETh DJIEMCHTAMU MaTEMaTHYCCKOM CTaTH-
CTHKH.




dopmMupyemasn
KOMIIeTeHI M
(ko 1 GpopMyJIMPOBKA)

NaankaTop 10CTHKEHHUSA
KOMIIETEHIIMH
(koa u opMyaHpoOBKaA)

Ilepedyenn
IUIAHMPYEMBIX pPe3yJIbTATOB 00y4YeHus

OomenpodeccuoHalbHbIe KOMIETEHIIUN

OIIK-1

Criocoben MIPUMEHSTh
3HaHUA (Ha MPOMEXYTOY-
HOM YPOBHE) 3KOHOMHYE-
CKOM TEOopUH IpH pelie-
HUM MIPUKIIAJHBIX 3a]1a4

OIIK-1.2

[TpumensieT 3HaHUA MaKpo-
SKOHOMMYECKON TEOPHH Ha
MIPOMEKYTOUHOM YPOBHE

3HaTh:

- OCHOBHBIC HANpaBJICHUS HCIIONb30BaHMS aIIa-
paTa TUHEHHOW anreOpbl, MaTeMaTHYECKOrO aHa-
J3a U TEOPUH BEPOSITHOCTEH B TEOPETHUECKUX M
9KCHEPUMEHTAIBHBIX HMCCIEAOBAHUIX Ui pelle-
HUS 5KOHOMHUYECKHX 3a/a4.

Ymersn:

- pemarth 3a1a4l JUCLUILINHBI, HEOOXOIUMBbIE 1151
JaJbHEHIIEro HCIOIb30BaHUA MaTeMaTHYECKOro
anmapara B 9KOHOMHUYECKHX MPHIIOKCHUSX.
Baaners:

- anmapaToM JUHEHHOH anreOphl AJsl peILICHHs CH-
CTEM JIMHEWHBIX ypaBHEHHUS Pa3JIMYHBIMU METO-
JaMH, AJIs PeLIeHUs 3a1a4 IMHEHHOT O IPOrpaMMHu-
poBaHMs Tpa@UUECKUM CIIOCOOOM U TaOJIMYHBIMU
AITOPUTMAMH;

- ammaparoM auddepeHInaIbHOT0 HUCYUCICHUS
JUTSL HAXO0XKJICHUS TPaIueHTA 1ENCBON (YHKIIUN;

- anmnapaTtoM HHTCrpajJbHOI'0 HMCYUCICHUA IJId
HaXOXKICHUS MAaTEMaTHUECKOTO OXKUAAHUS U JIUC-
MIEPCUH HENPEPHIBHBIX CIyYalHbIX BEIHYHH.

OIIK-1.3

IIpumensier maTemaTuye-
CKMH anmapar JJis peleHHs
TUIOBBIX 3KOHOMUYECKUX
3a1a4y

3HaTh:

- OCHOBHBIE TOJIOXKEHHUS, ONPEACTICHHS U TEOPEMBI
JUCLUIUIMHBI C LEJBI0 IPUMEHEHHS MaTeMaTH4e-
CKOT0 amnmnapara JJis pelieHns MPUKIaHbIX 3a/1a4.
Ymersn:

- OCYUIECTBIISITh TIOWCK HEOOXOAMMON MH(OpMa-
UM U1 MaTEMAaTH4eCKOro PELICHUs] SKOHOMHYE-
CKHX 33/1a4;

- NCTOJIb30BaTh (PYHKIIMU M UX CBOMCTBA IS ONHU-
CaHMs 5KOHOMUYECKUX MPOLIECCOB;

- BBIOMpATh BEPOSTHOCTHBIC H CTATUCTUYECKUE ME-
TONBI JUIA aHaJTM3a S5KOHOMHYECKUX JAHHBIX B CO-
OTBETCTBUU C NIOCTaBJICHHOH 3a7aueii;

- BeranciATh xapakrepuctuku JJCB u HCB.
Braagers HaBbIKaAMM:

- MCHOJIb30BAaHMsI OCHOBHBIX OIpPEIENICHUH, MTOHS-
THH JUIs peIIeHUs] SKOHOMUYECKHX 3a1a4;

- peUIeHUs] CUCTEMBI JIMHENHBIX YPABHEHUI;

- BBIUMCIICHHS ONpenenuTenss U oOpaTHOW Mart-
PpHILIBI,

- pelieHus 3a1a4ydl JMHEWHOTOo MpPOTrpaMMHpOBa-
HUS,
- BBIYMCIICHUS IPOU3BOAHBIX CIOXKHBIX (PYHKLHII;
- BBIYMCIIEHUS HHTETPAJIOB;

- HAXOJKJICHHSI YACIOBBIX XapaKTePUCTHUK TUCKPET-
HBIX ¥ HETIPEPBIBHBIX CIYYaHHbBIX BEIMUYHH.

4. O0beM, CTPYKTYpA U co/ieprKaHue TUCHUTLTHHBI

OO01mast TpyA0€MKOCTh AUCHUTUINHBI COCTABISAET 9 3a4eTHBIX eIUHUIIBI, 324 aKaJl. 4acoB.




Ounas popma

BKJIIO4Yast CAMOCTOATEJIbHYIO pa-

Buabl yueOHbIX 3aHSATHIA,

00Ty CTy1eHTOB,
U UX TPYAOEMKOCTh

DopMbI TEKYLIET0 KOH-
TPOJIsl yCIIeBAeMOCTH

ol (B akaileMHUYeCKHX Yacax) .
No Tembl (pa3aesnbl) 5 ®Dopma NpOMeKYTOYHOM
I /;1 JUCHUIIINHBI, E KonrakrHasi paora 5 § arrecTalum
HX Co/iepKaHne 3 o 2 = |2 L] & (mo cemecTpam)
= 3 A 5 |EE| gE
= |2 | & |E |28 58
g 2 £ 2 |SE| 2§ ®opmbl 0 u 10T
g g S | » |22 8% (npu HATHYMH)
S | £ |32 2
= = g E O
1 BekropHas anre6pa. YpasHe- 3azvlaHHél IS CaMOCTOSITE b~
- HOW pabOTHI
HUS IIPSMOM M IJIOCKOCTH
p 1 4 4 1 10 CamocrogTeabpHas pa60Ta
Nel
2 Ipocrpancrso R" 11 2 2 1 9 38,/;[’aHI/I6H JUIL CaMOCTOATENb-
HOHM paO0OTEI
6 mom yucne ¢ 30 u J[OT 1 o | Tecr s camonposepkn
DVK 6 LMS Moodle
3 MartpHuiisl 1 onpeIeIuTeTn 3ajanus s CaMOCTOSITE b~
1] 12 | 12 1 10 | Hoii paGoTsl
KonrponbHas padora Nel
6 mom yucie ¢ 20 u JJOT 1
4 CucremMbl JUHEWHBIX anred- 1|4 4 1 10 3agaHH6fl IJIsL CaMOCTOATENb-
. HOM paboTHI.
AUYECKUX YpaBHEHUI
P yP KontponbHas padorta Ne2
5 DIIeMEeHTB! JIMHEWHOTO Mpo- RETREY 1 16 3aI“[aHH6ﬂ ISl CaMOCTOSITE b~
HOU paOOThI.
TPaMMHPOBaHHUS
P P KonTponbHas padora Ne3
0,3 | 11,7 | 3auer
Bcero 3a 1 cemectp 1444, 36 | 36 5 103 | 66,7
6 mom uucie ¢ 30 u JIOT 2 2
6 OcHoBbl  nuddepeHnab- 3amaHus 71 CaMOCTOSTENb-
HOTO HCUMCIICHI 2| 6 8 0,5 10 | Hoii paGoTsI.
KonTponbhas padorta Ne 4
7 OyHKIMU 2-X IEPEMEHHBIX 21 2 2 05 8 3aHaHHgI AU CaMOCTOSTENb-
' HOU padOoThI
8 OCHOBBI WHTETPAIBLHOTO FC- 3ajanus s CaMoCTOSTE b-
R 2| 6 6 1 10 | Hoii paGoTsI.
KonTponbHas padora Ne5
6 mom yucie ¢ 0 u JJOT 1 4
9 DJNIeMEeHTHI TEOPUU BEPOSITHO- 2| 6 6 05 14 KontponbHass pabora Ne6.
ctu. CayyaiiHble COOBITHS ’ KontponbHas pabora Ne7
10 | Cayuaitaple BenmuuuHbl. Oc- 3a/:v[aHHg IUIsL CAMOCTOSTETb-
HOI1 paOOTHL.
HOBHBIE 3aKOHBI pacrpeserie-
pactipei 21 12| 10 0,5 16 | KowrponsHas paGora NeS
HUS, UX YHUCIIOBBIC XapakTe-
PUCTHKH
11 | DneMeHTBI MaTeMaTHYECKOM 3ajanust 178 CaMOCTOSTENb-
CTATHCTUKH 2| 4 4 1 10| noii padors
6 mom yucie ¢ 20 u JJOT 1 2
2 2 | 0,5 | 33,5 | Ox3amen
6 mom uucae ¢ 30 u J[OT TecT I CaMONIPOBEPKH IO
1 6 pe3ysbTaTaM OCBOCHHSI JUC-
ITUITIIMHBI
JVK 6 LMS Moodle
Bcero 3a 2 cemecTp 36 | 36 6 | 0511015
6 mom uucie ¢ 30 u JIOT 3 12
HUTOI'O 324 4. 72 | 72 11 | 0,8 |168,2
6 mom yucie ¢ 30 u JJOT 5 14




OuHo-3204Has popma

Buap! yueOHbBIX 3aHATHIA,

BKJIIO4Yasi CAMOCTOATEJIbHYIO pa-

00Ty CTy1EeHTOB,
U UX TPYI0€MKOCTh
(B akageMU4YeCKUX 4acax)

DopMbI TEKYLIEr0 KOH-
TPOJIsl yClIeBaeMOCTH

2 .
No Tembl (pa3aesibl) 5 KonTaxruan pabora ®Dopma NpPOMeKYTOYHOM
w/n JMCIUIJINHBI, S N QE aTrrecTaluu
HX CO/iepPKaHue 3 2 g = 2 o 2 - (mo cemecTpam)
= 5 z =) s A
= | 8| & |E |23 58
S |2 | 5| & | 245 & % ®opmbi D0 u JIOT
Sl g | &g 5E S (IpM HAJIMYHH)
o 9 g S =
E £
E Z E O
1 Bekropnas anrebpa. YpasHe- 3ajianus JIs CaMOCTOSTENb-
HUSI OPSIMOM U TUIOCKOCTH 1] 4 4 05 16 | Hoit paGoTsl
CamocrosTenpHast pabota Nel
2 IMpoctpancrso R" 3anaHus IS CaMOCTOSITENb-
1 4 4 1 16 HOM paOoThI
6 mom yucne ¢ 30 u J[OT 1 2 Tect nnst camonpoBepku
DVK 6 LMS Moodle
3 MaTpHLbl 1 ONpeAeIUTENN 3amaHus Uil CaMOCTOSITEINb-
1| 4 4 1 16 | Hoii paboThI
KonTponbnast pabota Nel
6 mom yucne ¢ 20 u JJOT 1
4 CucrteMbl JHHEHHBIX anreo- ajanus IS CaMOCTOSTENb-
panyecKkux ypaBHeHI/II?'I 1 4 4 0,5 16 HOH pa6OTLI.
KontponbHas padorta Ne2
5 ONeMEHTBl JIMHEWHOIO IIPO- 3ajaHus Qs CaMOCTOATENb-
rpaMMI/IpOBaHI/IH 1 6 10 1 16 HOM pa60T1>1.
KonTponbHast pabota Ne3
0,3 | 11,7 | 3auer
Bcero 3a 1 cemectp 144u. 22 | 26 4 |03 91,7
6 mom uuciae ¢ 30 u /10T 2 2
6 OcHoBel  auddepeHrab- 3agaHust Ui CaMOCTOSTeNb-
HOI'O UCUUCJICHUSI 2 4 4 1 11 HOM pa6OTLI.
KonTponbnas paborta Ne 4
7 @yHKIHHU 2-X TEPEMEHHBIX 2| 4 4 12 3amaHus sl CAaMOCTOSITEIb-
HOM paboTHI
8 OCHOBBI MHTETPAIBLHOTO HC- 3agaHus A1 CaMOCTOSTENb-
YUCIICHHS 2| 4 4 1 12 | woii paGoTHI.
KonTponbaas pabota Ne5
6 mom yucne ¢ 0 u JJOT 1 4
9 OJEeMEHTHI TEOPHH BEPOSITHO- 5| 4 4 1 16 KontposbpHast pabora Ne6.
ctu. CrryuaiiHple COOBITHS Kontponbnas pabora N7
10 | Cnyuaiinble BenuuuHbl. Oc- 3ajanus [jisi CaMOCTOSTENb-
i1 paboTHI.
HOBHBIE 3aKOHBI paclpeaeie- HOHM pa
HHS, MX YHCJIOBBIE XapakTe- 21816 1 20 | KonrponbHas paGora Ne
PUCTHUKHU
11 | OneMeHTH MaTeMaTH4YeCKOH 2| a4 4 1 14 3ajanus IS CaMOCTOATENb-
CTaTUCTUKH HOI1 paGoTHI
6 mom uucne ¢ 30 u J[OT 1 2
2 2 | 05 | 33,5 | Ox3ameH
6 mom wucie ¢ 20 u JJOT TecT UIA CaMOINPOBEPKH IO
1 6 pe3yjibTaTaM OCBOCHUSA IUC-
TUIITINHBI
DVK 6 LMS Moodle
Bcero 3a 2 cemecTp 28 | 26 7 1051|0917
¢ mom uuciae ¢ 30 u ;10T 3 12
HUTOI'O 324 u. 50 | 52 11 | 0,8 |210,2
6 mom yucne ¢ 20 u JJOT 5 14




Couepmaﬂne pa3ae/;ioB ITMCHUIIJIMHBI:

Tema 1. BekTopHasi anredopa. YpaBHeHHsl IPSIMOH M IIJIOCKOCTH
N3yuenne OCHOBHBIX MOHITUN BEKTOPHOHN anreOphl ¢ IEeNbI0 MX UCTIONIb30BaHU ISl BEIBOJA
ypaBHEHUH MPAMON U MIIOCKOCTH.

1.

2.

ok~

6.
7.

Ponpb nunelHOM anreOpsl B U3y4YEHUH SKOHOMHUYECKUX AUCHUIUIMH. OCHOBHBIE OmIpejie-
JICHUS, UCIIOJIb3YEeMbIE ITPH U3YYEHUH TUCLIUITIINHBI.

Bekropsl. Onpenenenne 0CHOBHBIX NOHATUN. Onepaluy Hajl BEKTOPaMH.
[IpssmoyronbHasi cucreMa KOOpAMHAT Ha IJIOCKOCTH M B IpocTpaHcTBe. Onepanuu Haj
BEKTOpaMH B KOOPAMHATHOH Gopme.

Crioco0pl 3a/1aHus IPSIMOM Ha IJIOCKOCTU U B IPOCTPAHCTBE.

Kanonuueckoe ypaBHeHHE NPSIMOii, o011iee ypaBHEHUE IPSIMOM, ypaBHEHHE NPSIMOH C yT-
JIOBBIM KO3 (HUIIMEHTOM, ITYYOK HPSIMBIX.

VYros Mexay NpsMbIMU. Y CJI0BUE NEPIEHIUKYIIPHOCTH IPSAMBIX.

Crnioco0nl 3a1anus iockocT. Ob1ee ypaBHEHUE ITIOCKOCTH.

Tema 2. IIpocTpanctBo R"

n o
O606H_[6HI/Ie IMOHATHA BCKTOPA. OnpeneneHI/Ie IMPpOCTpPpAaHCTBA R 1 OCHOBHBIX ITIOHATHH.

1.

2.
3.
4

Onpenenenue NpoCTpaHCTBA R".
JIuHeiiHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.

Basuc npocrpanctsa R"
HekoTopble TeoMeTpudecKre 00beKTH B mpocTpanctee R,

Tema 3. MaTpuusbl ¥ onpeaeTuTe
N3y4yeHue MaTpull U ONPEAEIUTENIEH U UX IPUMEHEHHUS Ul PEILICHUS 3aau.

1.

2.

3.

4.

[TonsiTHE MATPUIILI M ICUCTBUS C MaTpullaMu. TpaHcrioHUpoBaHue MaTpuilbl. CHMMeT-
pUYHas MaTpHIIA.

[Tonsitne ompenenutenst marpuiibl. CBolicTBa omnpenenuteneit. CrocoObl BEIYUCICHUS
onpenenauTeneu 2-ro u 3-ro NopsaKoB.

MuHops! u anreOpandeckue A0MOTHEHHUs. Beruuciaenue onpenenuTesneii BRICITUX MOPsI-
KOB.

O6patHas matpuna. CriocoObl BEIYUCIEHNS 00paTHONW MaTpPHULIBI.

Tema 4. CucreMbl JJMHEHHBIX a/Ire0panvecKux ypaBHeHUH
N3ydenne merona XKopaana - ['aycca pelieHns CUCTEMBI JIMHEWHBIX YPaBHEHUH.

1.
2.
3.

4.
5

OrnpezenieHe OCHOBHBIX MOHATHM.

[Ipeobpa3oBaHue CUCTEM TUHEHHBIX YPAaBHEHHIH.

Pemienue cucrembl JIMHENMHBIX ypaBHeHUM MetojgoM [aycca m meromom JKopmana-
l'aycca.

ba3ucHbIe 1 ONOpHBIE PEIICHUS CUCTEMBI INHEWHBIX YPaBHEHUM.

IIpaBuiio Kpamepa pemieHus: CUCTEMBI JINHENHBIX YPABHEHUM.

Tema 5. DjieMeHTHI JIMHEITHOT0 NPOrPAMMHUPOBAHMA
N3yuenune TMHEWHON YdKOHOMUYECKON MOJIENH, AJIsI IIOCTPOCHUS U PELIEHUs KOTOPOU UCIIOJIb-
3yeTcs anmnapar JUHEHHON anreopsl.

1.

w N

3azaya NnjaaHUpPOBAHUS NMPOU3BOACTBA. 3a1aya o auere. [locraHoBKa 3a1aun TMHEHMHOTO
nporpammupoBanus (3J1IT).

I'eomerpuueckoe pemenne 3JI11.

Pemenue 3JII1 cummiiekc-MeTo10M ¢ rpaduueckoil MILTIOCTpaIUEH.

[MTocranoBka TpancnopTHoit 3agaun (T3). OCHOBHBIC OHATHS U UX onpeneneHus. Omnop-
Hoe pemeHue T3. Lluki, MeTox ceBepo-3amagHoro yria.



5.

AJTOpUTM pelleHus! TPaHCIOPTHOM 3a/1a4ll METO/I0M MOTEHIIUAIOB.

Tema 6. OcHoBblI qu( epeHIHATHHOT0 HCUYHCIEHUS
N3yuenne BO3MOKHOCTEH TPOU3BOAHOMN JIJIS1 UCCIIEIOBAHUS CBOMCTB (DYHKIIUM.

1.

okrwn

[Tonsarue npousoanoii pyuxiuu. [lonstue nuddepennmana Gpyaxmun. I'eomerprye-
CKHM, PU3NYECKUIA U SKOHOMUYECKUH CMBICIT TIPOU3BOTHOM.

[TpaBuio guddepeHurpoBaHst CyMMBI, TPOU3BEICHNUS U YACTHOTO (PYHKITHI.
Tabnuua npou3BOAHBIX IPOCTEHIINX 3JIEMEHTAPHBIX (PYHKIUH.

HuddepenunpoBanue cinoxuoil pyHkiun. [ToHsTHEe MTPON3BOAHOM BBHICIIUX MOPSIKOB.
OyHKIMSA IBYX IEpEMEHHBIX. YacTHbBIE TPOU3BOIHBIC 1-TO U 2-T0 MOPSIKOB.

Tema 7. ®DyHKIHHU 2-X MepeMeHHBIX
W3yuenne OCHOBHBIX MOHATUN (DYHKIIMH IBYX MEPEMEHHBIX M TEOPETHUIECKOE 00OCHOBAHUE
METO/1a HAUMEHBIIUX KBaIPaTOB.

1.
2.

3.
4.

OcHOBHBIE TIOHATHS: 00JIaCTh OIpeeNIeH s, rpaduK, JIUHUS YPOBHS, IPAUECHT.
YacTHbIe IpUpaICHNs ¥ YaCTHBIE IPOU3BOAHBIE TIEPBOT'O MOPSIKA U YACTHBIC ITPOH3-
BOJIHBIE BTOPOT'O TIOPSIIKA.

OkerpeMyM (QYHKIMH JBYX [IEPEMEHHBIX.

OMmnupudeckne GyHKIUU. MeTo]] HAaMMEHBIINX KBaJpaTOB.

Tema 8. OcHOBBI HHTEIrpajJbHOTr0 HCYHC/IICHUS
I/IsyquI/Ie HCOIIPCACICHHOI'O U OIIPCACIICHHOI'O HHTCIPAJIOB.

1.

2.

3.

[TepBooOpasnas u HeornpeAeIeHHbIH nHTerpai. Tabauiia OCHOBHBIX HEOTPEIEICHHBIX
nHTerpanoB. OCHOBHBIE CBOKCTBA HEONIPEAEIEHHOTO HHTErpaa.

OcHOBHBIE MCTO/Jbl HHTCTPHUPOBAHUS. MCTOI{ IIOACTaHOBKHM. MGTOII HHTCIPUPOBAHUA 110
4acTsM.

Onpenenensblil uuTerpai. ['eoMmerpuueckuii CMbIC olipeeaeHHoro nurerpaia. ®op-
myna Heiorona-Jleitonuna. [Ipunosxxenus onpeaeaeHHOro HHTErpaia.

Tema 9. DsieMeHTHI Teopuu BeposiTHOCTH. CiiydaiiHble cOOBITHSA
N3y4yeHne OCHOBHBIX MOHATHH U TEOPEM TEOPHUU BEPOATHOCTEM.

1.

2.

3.

OcHOBHbIE MOHATHUS TEOPUH BepOsiTHOCTEN. TeopeMbl CII0KEHUSI U YMHOKEHHUS BEPOSIT-
HOCTEH.

®opmyna noiaHoi BeposTHocTH. Popmyna baiieca. AnipHopHbIe U alloCTEPUOPHBIE BEPO-
SITHOCTH.

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

Tema 10. Cnyuaiinble BeJiM4uHbl. OCHOBHBIE 32KOHBI paciipeaeseHnsl, X YHCI0BbIe XapaKTe-

PUCTHUKH

I/I3yquI/Ie OCHOBHBIX pacnpeﬂeneHHﬁ CJ'IyLIaI\/'IHbIX BCJIIMYHH.

1.

2.

3aKoHbI pacrpeaeneHusl AUCKPETHhIX ciaydailHbix BenuuuH (J{CB): OuHOMuanbHbIi 3a-
KOH, 3aK0H [IyaccoHa, reomeTpu4yecKuil 3aK0H.

Uucnoseie xapaktepuctuku JCB: marematndeckoe OXKUJAaHUE, TUCIEPCHs, CPEIHEe
KBa/IpaTU4ECKOE OTKJIOHEHHUE.

HenpepriBabie ciyuaiinbie BennunHbl (HCB). @ynkuus pacnpeneneHus BEpOSTHOCTEH.
@yHKIMS ITIOTHOCTH pacnpezenenus BeposstHocreid HCB.

Uucnoseie xapakrepuctukn HCB: Marematmueckoe oOXuaaHuE, TUCIEPCHS, CpEIHEe
KBaJIpaTUYECKOE OTKJIOHEHHUE.

3akonsl pactipenenenus HCB: paBHoMepHOe pacnipeienieHue Ha OTPE3Ke, MOKa3aTeIbHOE
pacnpezenenue, HopmaibHoe pacnpenenenne. @ynkunu ["aycca un Jlannaca.



Tema 11. D1eMeHTHI MATEMATHYECKON CTATHCTHKH

N3ydyeHne OCHOBHBIX MOHITHI MaTeMaTHYECKOW CTATUCTUKU KaK TEOpETUIecKoe 000CHOBa-
HHE CTATUCTUYECKHX METOJ0OB B DKOHOMHKE.

1. Crarucruka # ee 3aJaud: ONpeIesICHUE 3aKOHA PACTIPEEIICHHUS WIH €T0 XapaKTePUCTUK

10 BBIOOPKE.

2. TenepanbHas ¥ BBIOOpOYHAsi COBOKYITHOCTh. CTaTUCTHYECKOE PACIIPE/ICIICHHE BEIOOPKHU.
Mopa, meanaHa.
DOMmupudeckas U TeopeTudeckas GpyHkuuu pacnpenencaus. [lonuron u rucrorpamma.
4. CraTuCTHYECKHE OIICHKU MapaMeTpoB pacrpeaeneHus. [ enepaibHas 1 BBIOOpOYHast

cpenusis. 'eHepanbHas M BBIOOpOYHAsS AUCTICPCHSL.

w

5. O0pa3oBare/ibHble TEXHOJOTHHM, HCIOJb3yeMble MPU OCYIIECTBJIEHHH 00Pa30BaATEJbLHOIO
npoiecca no JMCUMUIINHE

B nporecce 00ydeHust HCIIONIB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIC TEXHOIOTUH:

AxageMuyecKasi JeKIHs — II0CIE0BAaTEIbHOE U3JIOKEHUE MaTepHuala IpernoiaBaTeseM,
PaccMOTpPEHHE TEOPETUUYECKUX U METOAO0JIOTHYECKHX BOMPOCOB AUCLMILIMHBI B JIOTHUECKU BbIIEP-
*aHHOH Gopme. B mporecce nekum npemnoaaBaresb CTUMYJINPYET CTYIEHTOB K y4acTHIO B 00CYyX-
JICHUH BOIIPOCOB U BBICKA3bIBAaHMIO COOCTBEHHOM TOUKH 3peHHUs 00cykaaeMoil npobnaemaruku. Lenn
U TpeOOBaHMS K aKaJJeMHUYECKOH JIGKIIUU: COBPEMEHHBIN HAYYHBI YpOBEHb, HHPOPMATUBHOCTD, CH-
CTEMHOE OCBEIIIEHUE KIFOUEBbIX TOHIATUHN U [TOJIOKEHUH 110 COOTBETCTBYIOLIEH TeMe, 0030p U OLleHKa
CYILLIECTBYIOIIEH MPOOIEMAaTUKH, 1adya METOJUUYECKUX PEKOMEHIallUi CTyIeHTaM JJIs JalbHEeHUIero
U3YYEHHUS Kypca.

IIpakTHuyeckoe (ceMHMHApPCKOe) 3aHATHE — 3aHATHE, ITOCBSIIECHHOE MPAKTHUYECKOW OTpa-
00TKE y CTYJIEHTOB KOHKPETHBIX YMEHHI 1 HABBIKOB IIPU N3YYEHUU AUCLUILINHBI, 3aKPEIICHUIO T10-
JYYEHHBIX Ha JIEKIIMU 3HAaHUH U OLICHKE Pe3yJIbTaTOB 0OYUYEHUS B IIPOLIECCE TEKYLIET0 KOHTPOJIS.

Ha nepBoM npakTHuecKoM 3aHSATHH B BBOJHOM YacTH J1aeTcsl HEPBOE LEIOCTHOE IPECTaBIe-
Hue o agucuuiuinHe. CTyJAeHThl 3HAaKOMSTCS ¢ Ha3HAUE€HUEM U 3aJjauaMi TUCLUIUIMHBI, €€ POJIbI0 U
MeCTOM B 00pa30BaTeNbHOI porpamme. I1pu 3ToM 03By4HBaIOTCS METOJUYECKUE U OPTaHNU3aLMOH-
HbIE 0COOEHHOCTHU padOThl B paMKax JIaHHOM JTUCHUIUIMHBL, a TAKXKE JTaeTCs aHAJIN3 PEKOMEHTyeMOM
y4eOHO-MeToIMUecKoi tureparypsl. [IpogomkuTensHOCTh BBOJHOM YacTu cocTasisieT He 6onee 10-
15 munyT.

[Ipu mpoBeneHUN NMPAKTUYECKUX 3aHATHM HCIOJIB3YIOTCS TaKue WHHOBALMOHHBIE METObI
o0y4yeHHsl, KaK Juanor-cobecesoBaHme, KOJUIEKTUBHOE 00CYXI€HHE TEMAaTHUYECKUX BOIPOCOB, pa3-
00p MpPaKTUUECKUX CUTYal[Uil, HOPMATUBHBIX IOKYMEHTOB, TEOPETHUECKUX U METOJUYECKUX acHeK-
TOB I10 TEMaM JUCHHUIUIMHBL. OOCYXeHHE U OLIEHKA MPAaBUILHOCTH BBIIOJHEHHBIX PA3JIMYHOIO THUIIA
3aJjaHMi, yKa3aHHBIX B (DOH/E OILIEHOUHBIX CPEACTB padoueil mporpaMmsbl, MPOU3BOAUTCS KOJUIEK-
TUBHO CTY/IEHTaMU I0]1 pyKOBOJICTBOM IpPENO0/1aBaTeIsl.

KoncyabTranum — BuA y4eOHBIX 3aHATUH, SBISAONIMECS OJHOH M3 (QOpPM KOHTPOISA
CaMOCTOSITENIbHOW paldoThl CTY/EHTOB B TeueHue ceMmecTpa. Ha KoHCympTanMsx MO MHUIMATHBE
CTYJIEHTOB pPacCMaTpUBAIOTCS U OOCYXJalOTCS Ppas3JInyHble BOIPOCHI TEMATUKH JUCLMIUIUHBL,
KOTOpPbIE BO3HUKAIOT Y HUX B IMPOLIECCE CAMOCTOATEIbHOM paboThI.

B mpomecce 00y4deHUst MCIONB3YIOTCS CIETYIOIINE TEXHOJIOTUH DIIEKTPOHHOTO 00yYeHHs U
JMCTaHIIMOHHBIE 00pa3oBaTeNbHbIC TEXHOIOTHH:

DaexTponHblii yuuBepcuter Moodle SIpI'Y, B koTopom:

- TIPENCTABJICHBI 3aJaHHs ISl CAMOCTOSATENBHOM pPa0OThl OOyYaromMXCs MO TeMaM
JMCIUILITHHBL;

- OCYIICCTBIISCTCS MPOBEICHHUE OTACIBHBIX  MEPOIPUATHH  TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH CTYACHTOB;

- IPE/ICTABIICHBI TEKCThI JICKIIMH 110 OTIEIbHBIM TeMaM TUCIUTUINHBI;

- IPE/ICTABIICHBI MTPABUIIA TIPOXOXKICHUS MIPOMEKYTOYHOM aTTECTALUH MO AUCIUILIHHE,

- IPE/ICTABIICH CIMCOK YU4eOHOU JINTepaTyphl, PEKOMEHYEMOH Ul OCBOSHHSI JUCIUILIIHHBL;



- mpencraBieHa uHpopmanus o QGopMe U BpEeMEHHM MNPOBEACHUS KOHCYNbTAIMK IO
JTUCIUILIMHE B PeXUME OHJIAMH;

- mocpencTtBoM (opyMa  OCYIIECTBIISICTCS CHHXPOHHOE U (WIM) AaCHHXPOHHOE
B3aMMOJICICTBHE MEX Ay 00yUaloIMMUCS U MPENoIaBaTeIeM B paMKax U3y4eHUs TUCHUTUIHHBI.

6. [lepevyeHb JUIIEH3MOHHOTO U (MJIM) CBOOOTHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOI0 odecie-
YeHM s, MCTI0JIb3YeMOro MPHU OCylIecTBJIeHHH 00pa30BaTeIbLHOr0 Mpolecca Mo JMCIUIIHHe

B mporiecce ocymiecTBieHHS 00pa3oBaTEIbHOIO MPOIECca M0 JUCIUIUIMHE HCIIOIb3YIOTCS:
Uit GOPMHUPOBAHUS MATEPHAIIOB ISl TEKYIIETO KOHTPOJIS YCIIEBACMOCTH M IIPOBEACHUS IIPOMEKY-
TO‘-IHOfI arrecranuu, AJjis q)OpMPIpOBaHI/ISI MCECTOAUYCCKUX MaTepI/IaJ'IOB 110 JUCIIUITJIINHE:

- mporpammbl MicrosoftOffice;

- AdobeAcrobatReader.

7. IlepevyeHb cOBpeMeHHBIX NMPOdecCHOHAIBHBIX 0a3 JaAHHBIX H HH(POPMAIMOHHBIX CIPABOY-
HBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIeCTBJIeHHH 00pa30BaTe/bHOr0 mpouecca 1o JUCIU-
ILUINHE
B mporiecce ocymiecTBiaeHus: 00pa3zoBaTeIbHOrO MPoLiecca MO AUCIMUILTUHE UCTIONb3YIOTCS:
ABromaTtusupoBaHHas ~ OuOnmorteuHo-uHopmaumnoHHas  cucrema  «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHO¥ M IONOJTHUTEIbHOI y4eOHOIi JIMTepPaTypbl, pecypcoB HH(POPMALHOHHO-
TeJIeKOMMYHHUKAIMOHHOI ceTn «AHTepHeT», He0OX0AUMBIX /ISl OCBOCHHS THCHHMIIIHHBI

a) OCHOBHasl JINTeparypa:

1. O6uwmit Kypc BbICIIEH MaTEeMaTHKH 11 S)KOHOMUCTOB: yueOHHMK /Ut By30B / o pen. B.1.
EpmakoBa. — M.: UTHOPA — M, 2006. — 656 c. — (Beicuiee ob6pa3oBanue).

2. COOpHHUK 3a/1a4 110 BBICILICH MaTeMaTHKE JJIs1 3KOHOMUCTOB: yyeOHoe rocodue / moj pen.
B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Brsicuiee oOpazoBanue).

3. becryxesa JLIL. JIuneiinas anredpa: npaktukym /JLII. bectyxesa, H.JI. Maiiopoga.
Spocn. 'oc. Ya-1 um. [LI. lemunona.- AApocnasne: Apl'Y, 2011. — 56 c.

4. ViccnenoBanue GyHKIM 1 moctpoeHue rpadpukoB. Merop.yka3zanus /coct.JL.IT. becry-
xeBa, E.B Hukynuna, M.P. OBcsannukosa. SApocn. 'oc. YH-T. — Spocnasns, Apl'Y, 2007.- 28c.

5. [MocTpoenue smnupuyeckux GyHKui. Meroaudeckue ykazanus. MeTo1. ykazanust
/coct.JLIL. Becryxesa, U.P. OBcannukoBa. fpocia. I'oc. YH-T. — SApocnasis, SApl'Y, 2001- 15c¢.

6. bectyxesa JI.I1., Maitoposa H.JI. Teopust BeposTHOCTEN U MaTeMaTU4YeCKasi CTATUCTHKA.
[Tpaktukym. Y. 1: npaktukym /coct. JL.I1. bectyxesa, H.JI. MaiiopoBa; SApocn. ['oc. YH-T um. IL.T.
Jemunosa. — Spocnasns: SApl'Y, 2012. — 48 c.

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. Briciias MmaTeMaTHKa JUIsl 5KOHOMUYEcKoro 6akanaBpuara B 3 4. Hacte | : yueOHUK U
MPaKTUKYM JUIsl akajieMuyeckoro Oakanaspuara / nox penakuuei H. I11. Kpemepa. — 5-e uzn., ne-
pepab. u gon. — Mocksa : M3marensctBo FOpaiit, 2018. — 276 c. — (bakanaBp. AkageMudecKkuit
kypc). — ISBN 978-5-534-05820-8. — Texkcr : anmexkrponHsblii / O6pa3oBaTenbHas iarGopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/425415.

2. Kpemep, H. I1I. JIuneitnas anreOpa: yueOHUK U MPAKTUKYM JJIsl aKaIeMUYECKOro Oaka-
naspuara / H. I1I. Kpemep, M. H. ®punman. — 2-¢ uzj., ucnp. u jgorn. — M.: M31aTenscTBO
IOpaiit, 2018. — 309 c. — (Cepus: bakanasp. Akagemuueckuii Kypc). Pexxum nocryna:
www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E.

3. I'mcun, B. b. Marematuka. [Ipaktukywm : yaeoHOoe mocobue uist By3oB / B. b. ['ncuH,

H. III. Kpemep. — Mocksa : M3narensctBo KOpaiit, 2020. — 204 c. — (Bsiciiee o6pa3zoBanue). —
ISBN 978-5-9916-8785-0. — TekcT : anekrponHbIi // O6pazoBaTensHast miardopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/450819.

4. Manyrus, B. A. Jluneitnas anreOpa 111 9KOHOMUCTOB. YU€OHUK, TPAKTUKYM U COOPHUK

3amay : s By3oB / B. A. Manyrun, 4. A. Pomuaa. — Mocksa : M3natensctBo FOpaiit, 2021. —


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

478 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-02976-5. — TekcT : anmexkTpoHHsIit // O6pa-
3oBareabHas miardopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/469318.

5. Kpacc, M. C. MaremaTka B 5KOHOMHUKE: MaTeMaTHYECKHE METObI M MOJICIH : YUECOHUK
s 6akanaspoB / M. C. Kpacc, b. I1. UynpeiaoB ; orBeTcTBeHHBIN penaktop M. C. Kpacc. — 2-¢
u31I., uctp. u gorn. — Mocksa : U3natensctBo FOpaiit, 2019. — 541 ¢. — (Briciiee obpa3oBa-
aue). — ISBN 978-5-9916-3138-9. — Tekcr : anekrponHslit // Obpa3zoBaTenbHas miardopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/426162.

6. [Tammii, . A. Jluneiitnoe mporpaMMupoBaHue : yueoHoe nocooue ais By3oB / U. A. Ila-
Ui, — 2-¢ u3a., uctp. u gon. — Mocksa : U3parensctBo FOpaiit, 2021. — 175 ¢. — (Bpicmiee 06-
pazoBanue). — ISBN 978-5-534-04716-5. — Tekct : anekrpoHHbIi / OOpazoBarenbHas 1mjiar-
dopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/472883.

7. I'mypman, B. E. Teopus BeposTHOCTEH 1 MaTeMaTHYECKasi CTATUCTUKA : YYCOHUK IS BY-
308/ B. E. 'mypman. — 12-e uzn. — Mocksa : U3narensctBo FOpaiit, 2021. — 479 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00211-9. — Texkcrt : anexkrponnsiii / OOpa3oBaTenbHas mat-
dopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/468331.

8. 'mypman, B. E. PykoBo/ICTBO K pelIeHHIO 3a1a4 IO TEOPUU BEPOSTHOCTEH U MaTeMAaTH-
YeCcKOW CTaTUCTHKE : yueOHoe nmocodue ams By3oB / B. E. 'mypman. — 11-e uzn., mepepal. u
norn. — Mocksa : M3parensctBo KOpaiit, 2021. — 406 c. — (Bricuiee o6pa3oBanue). —
ISBN 978-5-534-08389-7. — TekcT : anexkrponHbIi // O6pazoBaTenbHast miardopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/468330.

B) pecypchbl ceTu «AHTepHET»:
DnexTpoHHBIH Katanor Hayuynoi 6ubnuoreku SApl'yY
(https://wwwe.lib.uniyar.ac.ru/opac/bk_cat_find.php).
2. Dnektponnas oubnuoreynas cucrema (ObC) nznarenncra «tOpaitt» (https://www.
urait.ru).
3. Hayunas snekrponnas oubmmoreka (HOB) (http://elibrary.ru).

9. MaTepuajbHO-TeXHHYeCKAasl 0a3a, He0OXoAUMAs JJIsl OCYIIECTBJEHHUsSI 00pPa30BaTEILHOIO
npoiecca mo JMCHHIINHE:

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas Jisi OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
nporecca 1o JUCUUIUIMHE BKJIFOYAET B CBOM COCTaB CIIELUAIbHBIE TTIOMELICHMS:

- yueOHbIE ayIUTOPUU AJIs1 IPOBEJACHUS 3aHATHH JIEKIIHOHHOTO TUIIA;

- yueOHbIE ayIUTOPUH AJIsl IPOBEJCHUS MPAKTUYECKUX 3aHITUN (CEMHUHAPOB);

- yueOHbIe ayTUTOPUHU ISl IPOBEJICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIIUMN;

- yueOHbIE ayTUTOPUU JIJIs IPOBEIECHUS TEKYILEr0 KOHTPOJIS U POMEKYTOUHON aTTeCTalluy;

- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- TMIOMELIEHU Ul XpaHEHHUs U MPO(PMIAKTUYECKOTO 00CITYKUBaHHUS TEXHUYECKHX CPEICTB
00y4eHwusI.

CrenpanbHble TOMEIIEHUS! YKOMITJIEKTOBAHbI CPEJICTBAMH 00YUYEHHUS, CITYKALTUMHU JUIs Ipe-
CTaBJIeHUs yueOHOW nH(popManuu O0IbIION ayAUTOPHH.

[TomemieHus 1s1 caMOCTOSTENIbHON pabOThl 00YYarOIMXCsl OCHAIIEHbI KOMIBIOTEPHON TeX-
HUKOW ¢ BO3MOKHOCTBIO MOJIKITIOUEHUS K ceTH «HTepHeT» 1 obecredeHrneM A0CTyna K 3JIeKTPOH-
HOM nH(popmanmoHHO-00pa3oBaTenbHOol cpeae Apl'Y.
ABTOp:

Houent xadeapsl
MaTEMaTHYECKOTO MOACITUPOBAHUS
KaHJ. [e]l. HayK H.JI. Maiioposa



IMpuiaoxenne Nel k padoyeil nporpaMMe I CIUAININHbBI
«MaTtemaTnka 1J151 JKOHOMHCTOB»

DoH/I OLIEHOYHBIX CPECTB
JJIS1 IPOBe/IeHNs] TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
0 AUCHMILIHHE

1. TunoBble KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTE€pHUAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

Tema. BexTopHasi anredpa. YpaBHeHus NPAMOM U IJIOCKOCTH.

3agaun.
Hansl Touku A;(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).

1. Haiitu ypaBHeHue ockocT A;4,, Az .

2. Haiitu ypaBHeHue npsimoit A,, Az.

3. HaiiTu ypaBHeHHE MJI0CKOCTH, MPOXOAAIIEH uepe3 TOUKY A, MeprneHAuKyIIpHO IpIMOi
Ay, As.

Haiitu yron mexnay 3TOH MJIOCKOCTBIO U TJIOCKOCThIO A1 45, A3.

4. HaiiTu ypaBHEHHE NPAMOM, IPOXoas1Iel uepes Touky A, NepHeHIuKYISIpHO MJI0CKO-

cTtud A,, As.

OTBETHI:

1. 4x —11y+9z-19=0

’ x+2 'y z-3

' 5 1 -1

3. 5x+y—2—32=0;§

Hansl Touku A,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).

1. Haiitu ypaBHeHuUe TIocKOCTH A1 A5, A, .

2. Haiitu ypaBHeHue npsmoit A,, A,.

3. Haiitu ypaBHEeHUE MJIOCKOCTH, MPOXOAIIEH Yepe3 TOUKy A, NeprneHAuKYIIpHO IPIMO

A,, A,. HailTu yron Mexy 3TOM TIIOCKOCTBIO U TIOCKOCTBI0A 1 Ao, Ay .



4. HaiiTn ypaBHEHUE NPAMOM, MPOXOAALIEH Yyepe3 TOUKY A, MepneHANKYIIPHO
IUIOCKOCTUA 1 A5, A 4.

OTBETHI:
l. y—z+3=0;

x+2 v z—3,
2. — ==—=—;
9 -1 -1

3. 9x—y—2z+16 = 0; ;—r;

x+1 y—2 Z—5
4, T =22
0 1 -2

KontpoabHasi padora Nel (THNOBBIE BAPHAHTHI).

Bapuanr 1.
1. Haiitu ypaBHEHHE IJIOCKOCTH (L, KOTOpask IPOXOJUT Yepe3 TOUKU

A(-11-3), B(2,-1,-1),C(-2,-5,1).
2. Haiitu ypaBHeHuUe NpaMoi L, koTopast mpoxoauT uepe3 Touky D(—2, —3, —2) nep-
MEHIUKYISPHO MJIOCKOCTH Q.
3. Haiitu Touky nepecedenus npsmoii L ¢ uiockocteio x + 2y —z + 5 =0
Haiitu npsamyro, npoxoasiryto uepe3 Touku A(-1,1 —3) u B(2,-1 -1)
5. Haiitu yron Mexy 9Toi npsiMoit u mpsimoin 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
s
5—
2
Bapmuanr 2.

1. Haiitu ypaBHEHUE INIOCKOCTHU 0, KOTOPask IPOXOIUT Yepe3 TOUKU
A(-2,1,3), B(3,4,-1),C(2,-4,5).
2. Haiiti ypaBHeHHe npsiMoii L, KoTOpasi IPOXOAWT Yepe3 TOUKY
D(—1, —3, 2) nepneHauKyIspHO TUIOCKOCTH 0.
3. Haiitu Touky nepeceuenus npsmoi L ¢ miaockocteto 2x —y + z + 3 =0
4. Haiitu npsmyto, npoxonsuryto yepe3 Toukun A(—2,1,3) u B(3,4,-1).
5. Haiiti yron mexy 3Toil npsimoit u npsimoii L.
OtBeThI:
1. 14x + 26y + 37z — 109 = 0;
x+1  y+3  z-2,
14 26 37’




4;74:'+.2 _y-1 _z—3,
5 3 -4’

T
5.
2

Kputepuii orienuBanus.

Kaxnas 3amaua onenuBaercsa Tpems Oamutamu. Tpu Oamia cTaBUTCS, €cClU 3ajgada
MOJIHOCTBIO penieHa. JIBa Oayuia CTaBUTCS, €CIM CTYOSHT 3HAeT (GOpMyiay WM alrOpUTM
pellieHus: 3a/a4d, yMeeT UX NPHUMEHATh, HO JAENaeT BhIYUCIUTEIbHBbIe ommOku. Opun Oami
CTaBUTCS, €CIU CTYJIEHT 3HaeT (HOpMYyIy WIH QITOPUTM PEUICHHUS 3aJadd, HO HE yMEeT UX
npuMeHsTh. Hollb 6aioB — eciu He 3HaeT (hOpMYITy WIIM QITOPUTM PEIICHUS 3a/1a4H.
MakcuMaabHO BO3MOYKHOE YMCIIO HaOpaHHBIX 0amioB — 15. OneHka «0TIu4HO» cTaBHUTCA 3a 14
- 15 6amnoB. Ouenka «xopomo» craBurcs 3a 11 - 13 6amioB. OueHka «yaoBIETBOPUTEIHEHOY
craButcs 3a 7 - 10 6aymoB. OrieHka «HEYAOBIECTBOPUTENBHO» CcTaBUTCS 3a 0 - 6 GaioB.

Tema. Cucremsl JinHelHbIX ajredpandeckux ypapuenuii (CJIY).
3apaum.

1. Pemuts CJIY meronom XKopaana-I'aycca.

o5X, +12X, + 5%, +3x, =10, X — X, —3X%, —4X, =1,
194X +3X, + X; +3X, =2, 2. 92X —2X, +2X; +3X, =2,
11x, +11x, +4x, +8x, =8. —X + X, —13%; —18x, =-1.
X, — X, +3%; + X, =6, X, +3X, —3%;, =2,
3. X +5X, = X3 =X, =8, 4. . <44X +4x, —4x; =5,
X, +8x, —18%; —5X, =—6. =X, —5X, + 7%, =-1.
3%, +2X, + X3 —6X%, =0, 3% +2X, + X3 — X, =4,
5. 94X =X, = X3 —4x, =0, 6. 2X, +5X, +3X%; + 2%, =-1,
X, +4X, +3%X; —2X%, =0. 3%, +4X, + 2%, + X, =2.
OTBeTHI:

1. X = (xy; —5xy —4x4;11xy + 924 + 2; x4), xq,%x4€R;
2. X =(x3—0.125x4 + 1; x5; 1.375x4;x4), X3, %4€R;
;

(0.875;1.25;0.875);

X = (xq; 8xy; —10x4; 1.5x;), x,€R;

X =(xy; 3—2xy;—4+2xy; -2+ x,), x,€R.

S

2. Haiitu nBa onopuseix pemenus CJIY.

1 {3x1—x2+X3 =2 2 {5xl+xz_2x4:?
" 6x;—5x,+x,=75 ' X1+ x3+x3=3
OTBeTHI.

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



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

KonrpoabHasi pa6ora Ne 2 (TUIIOBBIE BAPUAHTHI).
Bapuanr 1.
1. Haiitu o6mee pemenue CJIY 1 01HO U3 4aCTHBIX PEILICHHIA.

3% + X, =5X, +7X, =3,
=X +2X, + X + X, =—2.

2. Haiitu nBa onopHbix pemenust CJIY:
2X, + X, —2X; =5,
{—x1+x3+x4 =2.
OTBeTHI:
1. X =(5.5x, + 6x,+ 3.5; x5; 3.52, + 5x, + 1.5;x,),  x,,x,.€R

X =1(3.5;0;1.5;0)
2. X=10(0;0;5;2); X=1(0;9:2:0).

Bapuanr 2.
1. Haiitu o6miee pemenue CJIY u 0THO U3 YaCTHBIX PEIICHUM.

2X, + X, =9%X, +2X, =7,
=X, +2X, + X, — X, =—1.

2. Haiitu nBa onopubix pemenus CJIY:

2X, + X, — X3 =5,
{2x1—7x3+x4:1.
OTBETHI:
1. X= exz — Xy g; Xo; ixz — —,x4). X9, X4€R
X:( 2;0;—5;0)
3 3

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

Kpurepuii oneHuBaHus.

Kaxnas 3amada oneHuBaeTcss aBymsi Oamtamu. JlBa Oaiia CTaBUTCS, €ClId 3ajada

MMOJIHOCTBIO PCUICHA. OI[I/IHa Oamta CTAaBUTCA, €CJIM CTYACHT 3HACT AJITOPUTM PCIICHHUA 3a1a4U,
YMEET €Tr0 NMPUMCHATH, HO ACJIIACT BBIYHCIIMTCIBHBIC omOku. Hompb 0amioB — eciu He 3HACT

AJITOPUTM PCIICHUA 3ada4U.

MakcuManbHO BO3MOXKHOE YHCIIO Ha6paHHLIX oamioB — 4. OI.[CHI(a «OTJIUYHO» CTaBUTCA

3a 4 Oamra. OmeHKa «Xopomio» cTaBUTCs 3a 3 0amia. OmeHKa «yIOBICTBOPUTEIIEHO» CTAaBUTCS

3a 2 6amna. O1ieHKa «HEYIOBIETBOPUTEIBHO» cTaBUTCs 3a 0 - 1 GanmoB

Tema. Onpenennren 1 MATPULIBL.
3agaun.

1. BoluncnuTh onpenenuTesnb: a) pa3oKUB €ro Mo IeMeHTaM Kakoi-1100 cTpoku; 0)
PAas3JIoKUB €ro 0 3JIEMEHTaM KaKoro-JInbo cTosdIa; B) MOITYYUB MPEIBAPUTENIBHO B KAKOM-

100 CTPOKE WM CTOJIOLE HYIIH.



1 2 3 4 2 1 5 1
1 0 2 5 9 5 3 2 1 2
10 0 3 717711 2 3 -4
-2 —4 -6 0 1 1 5 1

Otsetnl: 1. 48; 2. 54

2. Haiitu maTpuity, oOpaTHYIO K MaTpHIIC.

- 2 -4 1
1.A:(11 3)2.14:(1 :i i)

OTBETHI:
2 -3 -7
1A1=02 (_3 2) 2.A1=0125 (—2 1 5 )
1 1
—4 2 6

3. Hansl matpunisiA, B, C.Haiitu Te 3 npomsseneanitAB, BA, AC, CA, BC, CB, xotopsie
HMMEIOT CMBICIL.

0 1 2 0
Az (1 —1 35 (0 _10:(— )

(202) (11) 11523
OTBETHI:

N O R R

4. Inst matpuiibl A HalTH BCe MEPECTAHOBOYHBIE ¢ HEl MaTpullsl B,

(2 1
A= (_1 3)
fa b
OtBer: (—b a -I—b)’a'b € R.
5. Peruts CJIY aByms criocobamu: no npasuity Kpamepa u ¢ moMo1ibio 00paTHO MaTpHIlbl
2x, —x3 +x3 = -3, 3x; +x, +x3 =3,
X; +5x; —x3 =8, 5x; —x; +x3 =09,
2x;1+x; —x3 = —1L X1+ x; —4xz3 = —9.
Otser: X = (—1;2;1) Otser: X = (1;-2;2)
KonrpoJibHasi pagora Ne3 (THoBble BApHAHTDI)
Bapmuanr 1
-3 4 1 6
. 0 5 -1 -5
1. Haiftu matpuiry, KOTOpYIO HY)XHO MPHOAaBHUTH K > g 0 8l YTOOBI TOJYYHUTh
1 -7 1 2

€MHUYHYIO MaTpHILy.
2 4 -1

2. Bvramcnute onpenenurens |/ 3 2 .
31 -2



3 2 2 2
2 3 2 2
3. BbrHCIUTH ONpenenTeNn
2 2 3 2
2 2 2 3
0 -1
4 1 -1 2
4. Haiitu npousBenenue matpurr |7 1 -3 0 3
01 0 -2
-1 0
3 -4 5
5. Haiitu matpuny oOparnyro k matpue |2 -3 1
3 -5 -1

6. Pemmute CJIY nByms cnocobamu: mo mnpaBwiy Kpamepa W C MOMOIIBIO OOpaTHOM
MaTpPHIIBI
Xy — Xz +x3 = —2,
Xy +x;— x3 =4,
Xy + 2x; +x3 =4,
OTBeETHL:
4 -4 -1 -6 0 -5 -8 29 -—11
1. |0 -4 1 5| 5 66 39 4 (—z —14) 5, (—5 18 —7)
-2 -8 1 -8 6 2 1 -3 1
-1 7 -1 -1
6. X =(1;2;-1)

Bapuanr 2.
-8 0 1 2 3

1.Haiitn wmarpuiy, KoTopyr HyxHO mpubaBute k| 4 -1 0 2 5|, 4ToOBl HONXYYUTH
3 -1 2 2 4

3 5 1 -11
4 -1 1 -5 9|
-3 1 -2 -2 6

4 7 1
2. Beraucnuth onpenenurens 2 3 —4.
1 3
3 -3 -2 -5
2 5 4 6
3. Beruncnurs onpenennurens .
5 5 8 7
4 4 5 6




2 1)(-1 2 3

4. Haiitu nipon3BeneHIE MaTPU . .
POHIBEA PRy 2)lo 1 -1

2 5 7
5. Haiitu marpuny obparnyro k matpuie |6 3 4
5 -2 -3

6.Pemuts CJIY aByms criocobamu: o mpasmity Kpamepa v ¢ TOMOIIIbIO 00OpaTHOM MaTPHUITBI
Xl — .1’2 + 2.{3 = _1,
.1’1 + .Xz — XS - 2,
2.?(1 +XZ +.X3 = 5

12 5 0 -3 -2 ) 5 5 1 -1 1
Omersi: 1. 0 0 1 -7 4 |2.-238 3.90 4. _1 0 . 5. |-38 41 -34
-6 2 -4 -4 2 27 -29 24

Kpurepuii oneHuBaHus.

Kaxnass 3amaya omeHumBaeTcst Tpems OauiamMu. B mectom 3amaHuM KaKAbld Criocoo
penieHus olleHuBaeTcst TpeMs Oaamu. Tpu Oaia cTaBUTCS, €CIU 3a7a4a MOJHOCTBIO pelieHa.
JIBa Gaia cTaBUTCS, €CJIM CTYJAEHT 3HACT aJTOPUTM PEIICHUS 33Jla4d, YMEET €ro MPUMEHSTh,
HO JIelaeT BBIYMUCIUTENbHbIE OmMOKU. OAuH Oani CTaBUTCS, €CIU CTYACHT 3HAET alrOpUTM
peleHuss 3aJayd, HO HE yMeeT ero MpuMeHsTb. Homb OamnoB — eciau He 3HAaeT ajiropuTM
pellIeHus 3a1auH.

MaxkcruManbHO BO3MOXKHOE YHUCIIO HaOpaHHBIX OamioB — 21. OneHka «OTIWYHO» cTaBUTCA 3a 19-
21 6amroB. OmeHka «Xopomo» cTtaBuTcs 3a 15 - 18 GamnoB. OneHKa «yIOBICTBOPUTEIHLHOY
craButcs 3a 9 - 14 6amoB. OneHka «HEYI0BIETBOPUTENHHO» CcTaBUTCS 3a () - 8 Gaios.

Tema. J1eMeHThI JTUHEHHOT0 MPOrPAMMHUPOBAHMSI.
3agauun.
1.Jlannble 3amaun 3amucaTh B Tabmuiy. [locTpouTs MaTeMaTU4YECKyr0 MOJENb 3a/Jayu.

PemnTs 3a1a4y rpaguueckumM METOIOM.

a) @abpuka BBITYCKAET /IBa BUJA KPAaCOK: JJIsl HAPYKHBIX U BHYTPEHHUX paboT. g ux
IIPOM3BOJICTBA MCIIONB3YyeTCs ABa BHUJA Ccbipbsi A u B. 3amac cbipbst BUia A 6 TOHH B CYTKH,
celpbsi B 8 ToHH B cyTku. Ha npousBoacTBo 1 TOHHBI KpacKku AJis HApYKHBIX paboT pacxoayercs
| enquHuIa ChIpbs BUAA A M 2 €IUHUIII ChIPbs BUAa B, a Ha mpou3BOCTBO | TOHHBI KpACKU IS
BHYTPEHHUX palbOT pacxoayercs 2 eAUHUIBI ChIpbsi BUAa A W lemuHHIAa ChIpbs BHAa B.
N3yuenne pbplHKa cObITa MOKa3alo, YTO CYTOUHBIA CIPOC HAa KpacKy JUid BHYTPEHHHX paloT
HUKOTJa HE TMPEBBIIIAET CIpOca Ha KPacKy JUIs BHEHIHMX paboT Ooiblie, yeM Ha | TOHHY.
Kpome Toro yctaHoBieHo, 4TO CIIPOC Ha KPACKy /sl BHYTPEHHHX paOOT HUKOT/Ia HE MPEBBIIIAET
2 TOHH B cyTKH. ONTOBBIE IIEHBI OJHON TOHHBI KPacKd paBHBI: 3 THIC. PyO. AN KpacKu IS
HapyXHbIX paboT; 2 Thic. pyO. A Kpacku i BHYTPEHHUX paboT. YCTaHOBUTH, Kakoe
KOJIMYECTBO KPACKH KakKJI0T0 BUIA HAJI0 MIPOU3BOIUTE, YTOOBI I0XO/ OT peasln3aliy MPOoTyKIIUN
OBLT MAKCHMAJTBHBIM.

0)dupma mo mepepaboTke KapTodesnas MPOU3BOAUT TPH BUIA MPOAYKIIMH: JOJBKH,
KyOUKHM M XJIOMNbSl. AHalU3 3arpy>KEHHOCTH OOOpYJOBaHUS M CIIPOCa Ha PHIHKE MOKa3bIBAET



BO3MOXKHOCTh TpOW3BeCTH W cObITh 10 1,8 T momek, 1,2 T kyOukoB u 2,4 T XJIOMbBEB.
HeoGxoaumelii 1 nepepaboTku kaprodens ¢pupMa 3akymnaeT y ABYX MOcTaBHIMKOB. M3 1 T
kaptodens nmepBoro nocrasnmka moxydaercs 0,2 T mgonek, 0.2 T kyoukos u 0.3 T xmonbes. 13 1
T KapTodenst BToporo nocraBumka noiaydaercs 0,3 T monex, 0.1 T kyOukoB u 0.3 T XJIONIbEB.
Jloxoz OoT peanu3anuu roTOBOM MPOJAYKLUUHU, KOTOPbIE MOXHO MOJIYYUTh U3 OJHOU T KapTodes
KaX/I0r0 IOCTaBIIMKAa COCTaBiIseT6 5 1.e. JUIsl MEepBOro IMocTaBLIMKa U 6 jA.e. Ui BTOPOIo
nocraBiyka. Kakoe konudyectBo kaprodelns Hajao MpUOPECTH y KaKIOro MOCTaBUIMKA, YTOOBI
o0ecrneunTh MaKCHUMaJbHYK MpPHOBUIL OT peajd3alid TOTOBOM HPOAYKLIHH C Y4ETOM
BO3MOYKHOCTH €€ COBITa.

10 4 38
Otser: a) X = (?’E)' Frax = ey 0) X = (4.5;3), Epqx = 40.5;
2. Pemmuts 3JII1 rpaduueckum MeTOI0M.
F=x; + x5 (Max)F = x4 + x5 (Min) F=x; — x5 (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
7x; + 4x, < 28 Xy 4%, <6 xl_:f%—
X, =0 Xy =0 1 o
X; =0 Xy =0 Xz =
OTBETHI.
X = (?;%8), Foax =§; X = (g;g). Frin =§; 33a4ya Hepa3peuiuMa
F = x; — 3x,(min) F = x; — x,(max) F=x; — 2x,(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 =1(2:2), Fiin = —4,; X=02-21-24), A€ [0,1] X =(5;8), EFoin = —11;
Frnax =1

3. 3amucarh TPaHCIOPTHYIO 3a7a49y B Ta0ymiy. [locTponuTs ee MareMaTH4IecKyro Mojenb. Haitn
MEPBOHAYAIIBHOE PACIPENICICHHE MOCTaBOK M BBIYHMCIHTH CTOMMOCTH IEPEBO3KU MO 3TOMY
mnany. IlepeliTn mo UMKy K APYroMy pacupeAesieHUuI0 MOCTaBOK M BBIYMCIHTH CTOMMOCTH
MIEPEBO3KH I10 3TOMY IIJIaHY.

2 3 4 3
a)A=(180 60 80), B=(120 40 60 80), C=(5 3 1 2)
2 1 4 2



2 3 4 2 4

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

9 7 3 7 2

2 Cnucok BOIIPOCOB U (I/I.]II/I) 3aJaHMH 111 MMpoOBEACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

10.

11.
12.

13.

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

21.
22.
23.
24.

Bomnpocs! k 3a4ety

BexkTopsl. Onpenenenre 0CHOBHbIX NOHATUN. Onepanuu Hajl BEKTOPaMH.
[TpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IUIOCKOCTU M B MIpocTpaHcTBe. Onepanuu
HaJl BEKTOpaMM B KOOPAMHATHOH (opme.

CriocoOblI 3a1aHus IPSIMOM HA IVIOCKOCTH U B IPOCTPAHCTBE.

Kanonndeckoe ypaBHeHHUE NPSMOH, 0011Iee ypaBHEHHUE MPSMOH, YpaBHEHHUE MPSIMOH C
YIII0BBIM KOA(PPHUITUESHTOM, TTyYOK MPSMBIX.

Yroa Mexay npsiMbIMU. Y CJIOBUE NEPIEHAUKYIAPHOCTH MPSMBIX.

Crioco6s! 3a1anus miockoctu. O01iee ypaBHEHUE MIIOCKOCTH.

JIuneiiHble ypaBHEHUS M CUCTEMbI JMHEHHBIX ypaBHeHUM. OmnpeneneHue OCHOBHBIX
TTOHSTHUH.

PaBHOCHIIBHBIE TPE0OpPa30BaAHUS CUCTEMBI JINHEHHBIX YPaBHEHUH.

Pemenne cucremsl JTMHEMHBIX ypaBHEHMH MeronoM l'aycca m meronom JKoppana-
l"aycca.

basucHbIE ¥ ONTOPHBIE PEIICHNS CUCTEMBI IMHEHHBIX YPABHEHUM.

n
Omnpenernenne mpocTpadcTea R

JIuHelHas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
n
Basuc npoctpanctea R

HekoTopble reOMeTpUUecKre 00beKThI B IpocTpancTee R .

ITonsiTHE MaTpPHULBI U JEUCTBUS C MAaTPULIAMU.

[Tonsitue onpenenutens matpuiibl. CBOMCTBa ONpeaAeIuTenei
OO0parHas MaTpHLa.

ITpaBuiio Kpamepa.

3anaya MIaHUPOBaHUS MPOU3BOICTBA.

[TocranoBka 3amayn JIMHEHHOTO NporpamMmupoBaHusi. OCHOBHbBIE TOHATHS U HUX
OIIpEEIICHUS.

['paduueckoe perieHne 3a1a4u JMHEHHOTO TPOTPAMMHUPOBAHHUSL.
Pemenue 3a1aun CUMITIIEKC-METOIOM € TpadudecKoi WILTIOCTpaIei.
AJNTOPUTM CUMITJIEKC-METO/IA.

ITocTanoBka TpaHCHOpTHOﬁ 3aJa4u. OCHOBHBIC IOHATHUS U UX OIIPCACIICHUS.



25. TlepBoHavanpHOE pacrpeeneHre mocTaBok. [lepexom oT oHOM MOCTaBKU K JIPYrou

MO ITUKITY.

IIpumepsl 3a1aHUii MUCHMEHHOIO 3a4eTa:
1 Bapuanr.

1. Hepeqncnmb BCE CIIOCOOBI 3aJaHus HpHMOﬁ Ha IINIOCKOCTHU U HAIINCaTb
COOTBETCTBYIOIIHE YPABHEHMUS.

. Xx+1 y-2 x=1 y+2
Haiitu yron mexmay npsiMbIMu 1 = 5 154 1 = >

Tlpu xakom 3nauenun npsambie 2X—3Y+5=0u kKx+7y—-5=0
a) MapaJijiesIbHbI; 0) NepreHIUKYIAPHbI?

2. 3anucatp gannyto CJIY B marpudHoM BuUe.
Jaiite onpenenenue odparHoit matpuilsl. Pemmuts CJIY ¢ moMoibio 00paTHOM MaTpHIIBL.

Pemuts CJIY nmo npasuiny Kpamepa.

3. Hanmcars CJIY, cocTosinyto u3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMH, B pa3pelieHHOM
Buje. 3amucath obmiee pemenue 3toil CJIY. 3anucate sty CJIY B Tabnuiy. 3anucartb
6aszucuoe pemenne CJIY. Jlate onpenenenue 6asucuoro pemenus. Ilepeiitu ot aToro
0a3ucHOro pemieHus K apyromy. byayt nu 3t pemenus onopasiMu? Jlate onpeaeneHue
OTIOPHOTO PEIICHHUS.

4. Basuc B npoctpancTeeR %, Kakue iBa BeKTOpa MOTYT 00pa3oBbIBaTh 0a3KC B MPOCTPAHCTBE
R*?

Basuc B npoctpanctBeR? . Kakue Tpu BeKTOpa MOTYT 06pa30BBIBaTh 6a31C B POCTPAHCTBE
R3?

basuc B mpoctpancTBeR™. Kakue BekTopa MOTyT 00pa3oBbIBaTh 0a3uc B MpocTpaHcTee R™?

5. Jana 3JIIT:
X — Xo 22,
X+ X <3,

X >0, X,2>0.

ChopmynupoBath 3Ty 3amady. OnucaTs alropuT™ rpaduueckoro crnocoda pemeHus 3a1aqn
JITI. Kako#i Bua umeeT qomycTuMoe MHOXeCTBO? [laTh onpenenieHus TMHUKM YPOBHS 1€JI€BOM
GbyHKIIMM 1 BeKTOpa - rpagueHTa. Haiitu pemienue 3Toi 3a1aun.

6. /lana TpaHcniopTHas 3aj1aya

12
A=(352), B=(28) C=|2 3
15



CdopmynupoBaTh 3a7a4y; 3aIMCaTh MATEMAaTHIECKYIO0 MOJIETb 3TOH 3a7auu. 3anucaTh
naHHble B Tabmuiyy. HaiiTu nepBoHauanbHbBIN IUIaH OCTABOK MO METO/1Y CEBEPO-3aMaHOTrO
yrila ¥ CTOMMOCTD IIEPEBO3KHU 10 3TOMY iany. [lepeitTu k Apyromy miaHy mocTaBoK 1o
LUKy U HATH CTOUMOCTb ITEPEBO3KH 10 HOBOMY ILJIaHY.

Bapuanr 2.

1. [Tepeuncnuth Bce CIOCOOBI 3aJaHMsI INTIOCKOCTH M HAIMUCATh COOTBETCTBYIOIIUE
YpaBHEHUS.
Haiitu yron mexay miockoctssmu  2x —y+z—5=0 uw x—-5y+2z—1=0

Jlpu kakom 3HaueHuu K npsmbie3x —ky+1=0 uw 5x—y+2=0
a) MapaJijiesIbHbI; 0) NepIeHIUKYIIPHbI?

2. 3anucatp nannyro CJIY B MaTpuuHoM BUjE.
Hate onpenenenue odpatHoit Matpuiibl. Permuts CJIY ¢ moMorsio 00paTHON MaTPHILBL.

Pemnte CJIY no npasuiy Kpamepa.

3. Hanucars CJIY, cocTosiiyto U3 2-X ypaBHEHH ¢ 4-Msl IEPEMEHHBIMH, B pPa3pelIeHHOM
Busie. 3amnucarhb obuiee perienue 3tor CJIY. 3anucars sty CJIY B Tabnuiy. 3anucarhb
6azucHoe pemenue CJIY. Jlate onpenenenue 6a3ucHoro pemenus. [lepeiitu ot atoro
0a3ucHOro pemneHus kK apyromy. byayt nu a3tu pemenus onopusiMu? Jlath onpezenenue
OTIOPHOTO PEIICHUSI.

4. Basuc B npoctpancTBeR 2. Kakue 1Ba BEKTOpa MOT'YT 00pa30BbIBaTh 6a3MC B MPOCTPAHCTBE
R??

Basuc B npoctpanctBeR? . Kakue Tpu BeKTOpa MOTYT 00pa30BbIBaTh 6a3MC B MPOCTPAHCTBE
R3?

basuc B npoctpanctBeR™. Kakue BekTopa MOryT 00pa3oBbIBaTh 0a3uc B MpocTpaHcTBe R™?

5. Hana 3JII1:

f =x, +3x, (Mmax)
2X, — X, =2
X +X, <4

=20 x,=20

ChopmynupoBath 3Ty 3agauy. Onucare alropuTM rpapuueckoro crocoda pemeHus 3a1adu
JIIT. Kako# Bua umeeT 1onmycTuMoe MHOXeCTBO? [laTe onpenesieHns TMHUM YPOBHS LIENEBOU
¢yHKLIMU ¥ BeKTOpa - rpaavenTa. Haiitu perienue sToii 3a1auu.

231
127
CdopmynupoBaTh 3agady; 3amucaTb MaTeMaTHYECKYI0 MOJENbh JTOH 3aJadd. 3amucarhb
JMaHHble B TaOimiy. HaliTh mepBOHaYambHBIN TJIaH TIOCTABOK IO METOJYy CEBEpO-3araJHOro

yriia 1 CTOUMOCTBH IEPCBO3KH IO 3TOMY IIJIAHY. HCpGﬁTH K ApYyromMy IJlaHy IOCTaBOK IIO
HUKITY U HAWUTH CTOMMOCTD IMEPCBO3KHU 110 HOBOMY IJIaHY.

6. Jlana TpaHncriopTHas 3agava: A = (12,18) B= (7,10,13) C



Tema. Teopus npenenos.
3agaum 111 CAMOCTOSITEILHOM PadoThI:

1.HaI7ITI/1 TIpeIenbl.

Z—Bx+6 _ 3x?+2x—1. 2x*-3x-—-1
lim m lim
x—-212—121+20x—-—1 —x2+x+2x-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

 Vx+20—-4, Vx?+4-2 V2—x—+x+6
lim lim lim
x——4 X3 +64 x-0yx2+16—4x=—2 xZ—x-—6

2%¥ + 5 3x 1—x Sx -
lim ( * ) lim ( l) lim ( * )
r— 3

x—co \2X + 1 x—coo \2 — X x—co VX —

3x—1

Orserst: 1/8;-4/3; 1/4; o; 0; 2/5; 1/384; 2; 1/10; % €% &°

2. HailiTi mpenensl, UCNOJIb3YS SKBUBAJICHTHbIE OECKOHEUYHO MaJIbIE:

arcsinbx . e**—1 _ 1 —cos8x
lim im— lim—-—
x—0 tg2x x—0x°+ 27xx—0 SIiN°X

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

3. Haiiti npenensl, ncnoip3ys npasmio Jlonuras:

) 3—712+4I+2_ 2x*—5x+6

lim im lim x3e
x=1  x3—5x+4 x=10x?—12x+ 20x—==
OTBeTHI: 7/2 1/5 0.

—X

4. Haittn acuMnTOTHl PYHKIHH:

_x*-1 x*-2x-1 _x*-2x-1  _x*-2x-1 _x*-2x-1
y x2+4y x2—9 x%—x—2 y 1-x y x+5
Ometsl: y =x;, x=x3,v=x;, x=-1, x=2, y=1, x=1;, x=-5y=x-1.

CamocrosiTe/ibHasI pa6oTa (THNOBbIE BADUAHTHI).

Haiitn acumntoTsl rpaduka pynkuuu. HaifTu Touku nepecedenus rpaduka QyHKIHHA C OCSIMH
KoopauHat. 300pa3uth 3TH 3I€MEHTHI UCCeA0BaHus (YHKIIMHA HA YEPTEKE.

. 1-2x? ) 1-2x3 2 5x3
L y= y= Y=
X2 +2x—3 X2 +3x—4 x? -9
OTBeTHI
1
1. X = —3, X = 1’ :V = —2 (O’_E), (iO.B\I@, O)
2. x=—4,x=1,y=—2x+6 (0,-0.25), (0.5¥%,0)

3. x=43, y=5x (0,0).

Kpurepuii onennBanus.

Ecnu Bce 3amanus pa60TBI BBIITOJIHCHBI ITPABUJIBHO, TO OLICHKA pa6OTLI — «OTJIHYHO».
Ecmu CTYACHT BJIAJICCT aJITOPUTMOM HAXOXKIACHUSA BCPTUKAJIBHBIX aCUMIITOT U 3HACT (I)OpMy'J'ILI



JJI1 HaXOXICHUA HAKJIOHHOW acCHMIITOTHI U MMPAaBUJIBHO BBIINIOJIHACT OJHO M3 SaﬂaHHﬁ, TO
CTaBUTCA OLCHKA «XOPOIIO». Eciu CTYACHT 3HACT AJI'OPUTM HAXOXIACHUSA BCPTUKAJIBbHBIX
ACUMIITOT U 3HACT q)OpMy.HBI JJI1 HaXOXIACHU A HAKJIOHHOM ACUMIITOTBI, HO HU OJHO H3 3aI[aHHfI
MMpaBUJIbHO HEC BBIIOJHACT, TO OLCHKA pa60TBI — «YHOBJICTBOPUTCIIBLHO. Eciou Bce 3aJaHus
pa60T51 HC BBIIIOJIHCHBI, TO OLICHKA — «HCYAOBJICTBOPUTCIILHO).

Tema. luddepenunaibHoe ucumncjieHme.
3amauu.

1. HccnenoBath (pyHKIMIO HA MOHOTOHHOCTB U SKCTPEMYM
y=x*—2x2—-5by=x*—3x2—-9x +7
OTBeThI:
Viin = ¥(1) = —6; Yipin = ¥(3) = —20;
Vmnax = }'(0) = —=5; Yinax = .}T(_l) =12Z;

y=XInxy=x*Inxy=x*Inx
OTBeETHL:
Vmin = }'(3_1) = —g_l;ymm = }’(3_0'5) = _G-53_1;ymin = .}1(3_0'25) = —0.25¢7!

y= mey =Xe™
OTBETHI:
Tmax — }r(g) — g_lymax — }1(1) — 3_1
y = xe*y = x%e*
OTBETHI:
Vimin = ¥(=1) = —e "y, = y(0) = 0
Vmax — }’(_2) = 4p2

2 MHccnenoBaTh (PyHKIMIO HA BBITYKJIOCTh U TOUKH Ieperuoda

y:x3—3x2—9x+? y=x3—6x2+8x y:3x5—5x‘t+3x—2
OTBeTHI:

lep = y(g) = —4 Viep = .}1(2) =12; Yuoep = _}’(1) =—1;
y=x%Inx y = Xe* y=Xe™*

OTBeTHI:

Ynep = y(e™®) = —1.5¢73; mep = ¥(—2) = —2e7%; mep = V(2) = 4e7?;

3 MHccnenoBaTe (QyHKIMIO M TOCTPOUTH €€ Tpaduk

y=x* — 13x2 4+ 36,y = x> + 6x%y = x3 + 4x,

v=xlnx, y = Xxe*, yze_xz-
KouTtpoJubHas padora Ned

HccnenoBaTh PyHKIMIO U TOCTPOUTH €€ rpaduk.

1. y=-X+x*



o y=x'-15x*

3 y=x-3x*
4. y=x+3x°
1 3 2
y==x>+Xx
5. 3
6. Y=3X —X
7 y=—x>+X
g y=x-3x
1.
y=—=X"+4x
9. 3
10. Y =8x° —6x

11, Y=x"—8x*+16
12 y=X'-2x*+5

13, y=x"—4x*+3

14. Y =x* —4x?
1.4 5.2
y=—X"-2xX
15." 4
16. Y =x"-2x’
4
=—=x'+=x
17.” 5
18 y=—>x"+x°
19 y=—=x"+8x

20, ¥ =X"—8x" +16x"

Kpurepuii onieHuBaHMs.

Ecnu uccnenoanuie GyHKINN BBINIOIHEHO IPAaBUIBHO U IpaduK MOCTPOEH BEPHO, TO OI[CHKA
paboThl «oTnnyHO». Ecnu uccrnenoBanue (yHKIUU BBITOJHEHO MPABHIBHO, a MPHU MOCTPOCHUH
rpaduka JIOMymeHbl OMMOKH, TO OLeHKa paboThl — «Xopouio». Eciau CTyIeHT 3HaeT aJroputMm



ucciaenoBanus (YHKIHUHA, HO JIOMYCKAeT BBIYHCIHUTEIbHBIE OIMMOKH, TO OIEHKa pabOThl —

«YHLOBJIICTBOPUTEIBHO». EciM CTyneHT He 3HaeT QIroOpuTM, TO OLEHKa
«HEYJIOBJIETBOPUTEIBHOY.

Tema. UnTerpajibHoe MCUMCIEHHE.
3anayu.

1. HaiiTu uHTErpasnpl, UCHOIL3YS METO 3aMEHBI IEPEMEHHOM

dx dx In®x dx
J.3x+1J.5—4xj X dXIX\/mSX

OTBETHI:

vinx

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

- sin X 4 ;
J'cosx\/sm xdxj—d4 X ijeX dx Ies'”x cosxdx
cos® x
OTBETHI:

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

2. Haiitu MHTETpPalIbl, UCIIOJIb3Ysl MECTOJ MHTCITPUPOBAHUS 110 YACTAM.:

jxsin 3xdx j xe2*dx Ix In 3xdx

OTBeTHI:
—% cos3x+é sin3x+C0.25(2x — 1)e?* + €0.25x?(2Inx — 1) + C

3. Haiitu HWHTCIpaJibl, UCIIOJIb3Y: JOIMOJIHUTCIIEHYIO Ta6J'II/II_[y HHTCI'paJIOB:

J dx _[ dx I dx J‘ dx
J16—ax? P 9x2+1° 9x% —4° V4x3-25
OTBeTHI:
X 1 1 3x-2
0.5 aresinz + Cgarcstg?}x + Cﬁlnm +C0.5In ‘2}: +/4x?% — 25| +C

4. BpUHCIHTH OIPCACIICHHBIC UHTCI'PAJIBI.

2 1

[(2=x)dx [(2x—6)dx
-1 -2
Ortserer: 20.25 32/3

5. Haiitu nomans Gurypsl, orpannyeHnyro rpadpukamu GpyHkuuid. Caenatb 4epTex.

y =5x% + 10xy = x+2 y =-3x2 + x + 5y = -x+4
OTsetnl: 231/150; 41/54;

Kounrposnbuas padora 5 (THNOBOii BapuaHT).

paboThI



Haiitu HCOMPCACIICHHBIC HHTCIPAJIbl, BBIYUCIIUTD OIIPCACICHHBIC HHTCIPAJIBI.

OTBETHI:
dx 1
1. “In|7x — 1|+ C
j?x—l? | |
2 [ oSzt
xIn® x

&Ifﬂlidx : +C

cos? X Cos x

4. [ x%e ™ dx —0.25e " +C

2 3

5.J.X4dx 0.051n13.5

2 5x*+1
6. j xe *dx —0.25(2x + e 2 +C
7.jx|n 7xdx 0.25x22mIn7x—1) +C
S.I ?X L n® 24 ¢
3X°—6 64 2 x+42

Kpurepuii oneHuBaHus.

Kaxxaplii mpaBUIbHO HalJIEHHBIM MHTETpajl OLEHUBAETCS B OJuH Oaml. MakcHMaabHO BO3MOYKHOE
KosindyecTBo OamnoB — 8.Ecnu HaOpaHHas cymma OansioB 8, TO oleHKa paboThl «OoTan4HO». Eciu cymma
6amu1oB 6 WM 7, TO OLeHKa paboTsl — «xopomo». Ecian cymma 6aminoB 4 uinu 5, TO olieHKa paboThl —
«ynoBieTBopuTenbHO». Ecnu cymma 6anos 0 — 3, To olieHKa paboThl — «HEYIOBIETBOPUTEIBHO.

Pacuernas camocTosiTeibHasA padota 1 (TUIIOBbIE BADHAHTHI).

Boruncnuth minomanas GUrypsl, orpaHudeHHyo rpadukamu GyHkuui. CaenaTs 4epTex.

1L f(x)=x>-6x-3g(x)=—x+3 Orser: S=343/6
2. f (X) =x*-3x g (X) =-3X+4 Ortser: S=32/3
3. f(x)=x*-6x+11g(x)=x+1 Otser: S=4.5

4. f(x)=x*-3x-5g(x)=—x-2 Otser: $=32/3



5. f(x)=—x*+5x-2g(Xx)=-x+3 Orser: $=32/3

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

7. f(x)=2x*+3x-1g(x)=x+3 Otser: S=9

8. f(x)=—x*+3x+7 g(x)=2x+1 Orser: S=125/6

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

10. f(x)=-x*>+4x-59(x)=-4x+2 Otser: S=36

Kpurepuii orieHuBaHus.

Eciu npaBuiabHO NOCTPOEH 4YepTeXk, BEPHO HANKWCAH MHTErpan sl BBIYMCICHUS
IUIOUIAIM M BBIYMCIEHUS BBINOJHEHbI MPAaBUIbHO, TO OLIEHKA paboThl — «OTau4HO». Eciu
IIPaBWJIBHO MOCTPOEH YEPTEX, BEPHO HANMCAH MHTErpaj JJs BBIUMCICHUS IUIOIAAM, HO IpU
BBIUMCJICHUSIX CJIETaHbl OIIMOKH, TO OLIEHKAa paboThl — «XOopoiioy». Eciau mpaBuiibHO MOCTPOEH
YyepTexk, HO HEBEPHO HAINMCAH MHTErpai JJis BIYUCIIECHUS IUIOIAU (HO BBIUMCIICHUS JOBEICHBI
JI0 KOHIIa), TO OLIEHKa padOThl — «yJOBJIETBOPUTEILHO». ECIIM HENMPaBUILHO MOCTPOEH YEPTEX U
HEBEPHO HAIMCaH UHTErpa, TO OLIEHKA — «HEYOBJIETBOPUTEIBLHOM.

Tema. @®yHKIUH ABYX IIepEMEHHBIX.
3agaun.

1. HaiiTi o6nacte onpeneneHust GyHKIUHU ABYX NepeMeHHbIX. CaenaTh 4yepTex

z=9—x2—y2+In(x —yv)z=,/25—x2 —y2 +In(x? — y)z=arcsin(x — y)

2. Haiitu muann ypoBHs QyHKIUH OBYX epeMeHHbIX. CIenaTh 4epTex.
z=x*+y?z=x*>—yz=2x-3y

3. UccnenoBath (QyHKIMIO IBYX MEPEMEHHBIX HAa HKCTPEMYM.

z=x*+y*+xy+x—y+1 OmBer: Zpp = 2(—1;1) =0
z=x>+8y3 —6xy+5 OTBeT: Zymin, = 2(1;0.5) = 4
z =yvx —2y? —x + 14y OTBET: Z oy = 2(2;4) = 26

PacuerHasi camocTosiTeIbHAs padoTa (THNOBOI BapHAHT).

Jns dyHKuuy, 3a1aHHON TaOJIMYHO, HAUTH SMIUPHUYECKUE (PYHKIMH:



1. JluneitHyto QyHKITHIO, MPOXOAIIYIO Yepe3 MEPBYIO U MOCIICIHIOI TOYKH;

2. JluHeliHyi0 (YHKIHIO, BEIYUCICHHYIO TI0 METOY HAUMEHBIIINX KBAPATOB;

OneHuTh MOTPEUIHOCTH JUI KaKIOW U3 MOJyYeHHBIX (DYHKIMI M CPaBHHUTH Pe3yJbTAThI.
[Toctpouth Tpaduku 3agaHHON (YHKIMHA M HAWJCHHBIX SMIUPUYCCKUX (DYHKIHMHA HA OJHOM

yeprexxe. HaliTu 3HaueHUS QyHKIIUN TIPHU X,

X0=2.5
Otpet: 1.y = x — 1; : 151-2:2; Yo =15

i=

2.y=095x —1.1; X7, & =11; y, =1.275

i=
Kpurepuii orienuBanus.

[TepBoe 3amanue orieHuBaeTcs B J1Ba 0ayuia. Bropoe 3aganue onenuBaeTcs B yeThipe O6amia. Eciu
HaOpaHHas cyMMa 0ajuioB 6, TO OLEeHKa paboThl «O0TIMYHO». Eciau cymma 6amioB 4 unu 5, To olieHKa
pabotsl — «xopomoy. Eciau cymma 6amoB 3, To orieHKa pabOThI — «yIOBIECTBOPUTEIHHOY. Ecian cymma
6asoB 0 — 2, TO oLleHKa pabOThl — «HEYIOBJIETBOPUTEIHHOY.

Tema. Ciy4aiinble cOObITHSA.

3amaun.
1. TlomGpocunu nBa kyouka. CKOIbKO COOBITHI 00pa3yeT MpOCTPAHCTBO ANEMEHTAPHBIX

coOBITHI. YKa3aTh AJIL JaHHOT'O SKCIICPUMEHTAa HCBO3MOXKHOC CO6LITI/IC, HalTH €ro
BEPOATHOCTL; JOCTOBEPHOC CO6I:>ITI/IC, HalTH €ro BEPOATHOCTD; cnyqaﬁHoe CO6BITI/IC, HaWUTH
€T0 BCPOATHOCTD, IBA HECCOBMCCTHBIX CO6BITI/I$I, HaWTH BEPOATHOCTb UX CYMMBI; IBa
COBMCCTHBIX CO6I>ITI/I$I, HalTH BEPOATHOCTb UX CYMMBI.

2. CnoBO MHTErpaJl COCTaBJIEHO U3 OYKB — KapTouek pazpe3Hoit a30yku. Hayraa nocrarot
YeThIpe KapTOUYKHU M BBIKJIAIBIBAIOT OJHY 32 APYroi B mopsijike nossineHus. Haiftu
BEPOSATHOCTH MOIYYUTH CI0BO «urpa». Otser: 1/1680

3. B rpynmne u3 30 cTyeHTOB 3K3aMeH 10 MaTeMaTHKe Ha OTIMYHO» CllalM 3 CTyJeHTa, Ha
«xopomo» - 12, Ha «yAOBIETBOPUTENBHO» - 10, a OCTaJIbHBIE CTYIEHTHI OJIY4YNUIIN
«HEYOBJIETBOPUTENbHOY. W3 rpynmbl Hayraa BeIOMpAlOT ABYX CTyAeHTOB. Hailtu
BEPOATHOCTH TOTO, UTO OHU MOJTYYHJIM HEYJOBIIETBOPUTEIbHBIE OlIeHKH. OTBeT: 2/87.

4. U3 10 6uneros notepen 2 BHIMTpbIIHBIX. Hayrag nokynatot 5 6mieros. Haiitu
BEPOSITHOCTH TOTO, YTO CPEeI HUX OYIIET OJMH BBIUTPHINTHBIN; 1Ba BEIUTPHIITHBIX;
HUOJIHOTO BBIUTPBIIIHOTO; XOTS ObI OJJMH BRIMTPBIIHEIN. OTBeT: 5/9; 5/36; 7/9

5. 10 pa3HBIX KHUT, CpeJN KOTOPBIX JIBE KHUTH OJHOTO aBTOPA, PACIIOI0KEHBI HA OJTHON
nosike. HaliTu BEposSTHOCTB TOTO, YTO IBE KHUTU OJTHOTO aBTOpa OyIyT CTOSITh PSAJIOM.
Otser: 0.2



10.

11.

12.

13.

14.

15.

16.

17.

Tpu yueOHHMKA IO MATEMAaTHKE | JIBA TTO SKOHOMHMKE IPOM3BOJIBHO PACIIOIOKEHBI Ha OJTHOM
nosike. HaliTu BEpOsSTHOCT TOTO, YTO Y4EOHHUKH 110 OJJTHOMY TPEIMETY OKAXKYTCS PSTOM.
Otset: 0.2

ITo >xene3Hoi KOpore MEPeBO3AT a JIETKOBBIX U 6 TPY30BBIX aBTOMOOMIIEH. B nopore nBsa

aBTOMOGI/IJISI HOJIY‘-II/IJII/I HOBpe)KI[eHI/ISI. HaﬁTH BepOSITHOCTB TOro, 4ToO 3TH aBTOMO6I/IJII/I
2ab

a3HbIX BUOOB. OTBET: —————
P A (a+b){a+b-1)

B rpynme yuutcs 20 ronomeit u 5 neBymiek. [ nexypers OTBeTa BRIOUPAIOT JIBYX
yesoBeK. HailTu BEpOSTHOCTD TOTO, YTO BHIOEPYT a) IBYX JIEBYIIEK; 0) ABYX IOHOIIEH; B)
neByuiky u ronorry. Otset: 1/30; 19/30; 1/3.

JIBa cranka paboTaroT HE3aBUCUMO JIPYT OT Jpyra. BepostHocTh Gecriepeboiinoil paboTsl
MIepBOro CTaHKa B TeueHue yaca pasHa 0,85, a Broporo 0,9. HaiiTu BeposiTHOCT TOTO, 4TO
B TEUECHHE Yaca BOZHUKHYT HapyIlIeHus B paboTe ToJbKo y oaHoro cranka. Oreer: 0.22

BeposiTHOCTh MOTHOM peanu3aluu CBOeH MPOIyKIIMU OAHUM 3aBoJIoM paBHa 0,9, a apyrum
3aBogoM -0,95. HaiiTu BeposSITHOCTH TOTO, YTO XOTsI ObI OJAMH U3 3aBOJIOB PEaTH3yeT CBOIO
MPOAYKIIHIO, €CIIA OHO PEATU3YIOT €€ HE3aBUCUMO JpyT oT apyra. Oteer: 0.995

Ky6, Bce rpanu KoToporo okpaiieHsl, pazpe3anu Ha 1000 oquHakoBbIx KyOukoB. Kyouku
NepeMelaiy U HayJjauy AOCTalld OJUH KyOuk. HaliTu BepoATHOCTD CIeAYIONINX COOBITHIA:
OJlHA TpaHb KyOMKa OKpallleHa; B IPaHU OKPAILICHBI, TPH TPAHU OKPAILIEHBI; YEThIPE TPAHU
OKpAallIeHbI; HU OJIHA TPaHb HE OKpallleHa; XOTs Obl ofHa rpaHb okpameHa. Oreer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B oxpyxHOCTB BIIMCaH KBaJpaT (PaBHOCTOPOHHUN TPEYroJbHUK, TPABUIbHBIN
LIECTUYTOJIbHUK). B Kpyr 6pocaercs Touka. HaliTu BeposiTHOCTD, UTO OHA MOMAJET B

KBajpaT (TPEYroiabHUK, MIECTUYTOIbHUK). OTBET: 2/ o 3"'@/ A 3"5/ 2

B kBagpat (paBHOCTOPOHHHM TPEYroJbHUK, MPaBUIbHBIN IIECTUYTOJBHUK) BIIUCaH KpyrT. B
KBa/IpaT (paBHOCTOPOHHUI TPEYroJbHUK, IPABUIBLHBIN IECTUYTOJIbHUK) OpOCaeTcs TOUKa.

Haiitu BEPOATHOCTH TOI'0, YTO TOYKA MOIAACT B KPYT. OrtBert:

J1Ba ipyra 10rOBOPUIIMCH BCTPETUTHCS B YCIOBIEHHOM MECTE B IPOMEXKYTKE OT 19 no 20
yacoB. [Ipumenmuii nepBbIM k€T Apyroro He 6osee 15 MUHYT, OCIE YETO YXOIUT.
HaiiTu BeposiTHOCTB TOTO, UTO OHU HE BeTpeTarcsa. OTeet 49/64

Ha otpesok [2,5] naynauy Opocatotcst iBe TOUkH. HaliTi BEpOSITHOCTB TOTO, YTO
paccTosiHue MeXAYy HUMHU OyneT Menblie AByx. Oteet: 8/9

BeposiTHOCTh IOMaianus B MUIIIEHb IEPBOTO cTpenika paBHa 0,8, a Broporo paBna 0,7.
Crpenku He3aBUCUMO JAPYT OT Apyra cAeialli 1o 0OJJHOMY BeIcTpeny. HaliTu BeposiTHOCTh
TOT0, YTO, XOTS ObI OJIMH CTPENOK moman B muineHb. OtBet: 0.94

Tpu cTpenka He3aBUCUMO APYT OT APYyra CTPENSIOT M0 MULIEHH. BepoaTHOCTh nmonagaHus B
Lenb i nepeoro crpenka pasHa 0,7, nus Broporo — 0,8, aisg tpersero -0,9. Haiitu



BEPOSITHOCTH TOTO, YTO BCE TPH CTPEJIKA MOMAIyT B 11esb. HaliT BEposATHOCTH TOTO YTO
nenb Oyzaer nopaxena Otset: 0.504; 0.994

18. B rpynny cioprcMeHOB BXOAT 20 JIBDKHUKOB, 6 BEIOCUTICIUCTOB U 4 OeryHa.
BeposiTHOCTB TOTO, UTO JIBIKHUK BBIIOJHUT HOPMY pa3psana, pasHa 0,95, Benocuneauct —
0,8, a 6eryn — 0,75. HaiiTu BeposSITHOCTb TOTO, YTO CIOPTCMEH BBIIIOJIHUT HOPMY pa3psija.
Ortgert: 0.893

19. JIBe cexperaps 3amoHAIOT JOKYMEHTBI, KOTOPBIE CKJIAJIBIBAIOT B 0010 anky. [lepBbrii
CeKpeTaphb JeaeT omroKy B JOKyMeHTe ¢ BeposaTHOCTBIO 0,05, a BTOpOil — ¢ BEPOSTHOCTD.
— 0,1.I1epBrlii cexpeTapb 3anonHui 20 10KyMeHTOB, a BTopoi — 30. Hayran B34TbIil U3
MAIKKU JOKYMEHT OKa3zaJcs ¢ omnOKoil. HaliTu BeposSTHOCTH TOTO, YTO €T0 3aI0JHUII
nepBblid cexkperapb. OtBeT: 0.25

20. Pabounii 00cy)KUBAET YeThIpE CTaHKA, KOTOPHIE padOTAI0T HE3aBHCUMO JIPYT OT JIpyTa.
BepositTHOCTB €005 /17151 KaX/10r0 CTaHKa Ha NMpOoTsKeHUuu cMeHbl pasHa 0,1.Haiitu
BEPOATHOCTH TOTO, UTO Ha MPOTSKEHUH CMEHBI: a) paboTaTh OyAyT paboTaTth 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh Bce CTaHKH; B) MPOH30ii1eT cO0il B paboTe XOTs ObI OJJHOTO
cranka. OtBet: 0.2916; 0.6561; 0.3439.

21. VI3BecTHO, 4TO BCXOauT juiib 75% cemsH. Halitu BeposTHOCTH TOro, 4uto M3 500
nocaxeHHbIX ceMsH He B3oHaeT 130. Otaer: 0.036

22. Ilposepsror noxymeHtanuto 100 mpeanpuHuMareneil. BeposSTHOCTh OIUIaThl HAJIOTOB JUIS
Kaxoro u3 Hux pasHa 0,8. HaiiTu BepOsATHOCTB TOTO, YTO HAJIOTH OIUIATHIN He MeHee 70
npennpuHumareneil. Haiitu HamOosiee BeposSTHOE YHCIO OIUIATUBIIMX HAIOTU U
BEPOATHOCTH TOTO, YTO MMEHHO 3TO YHCJIO MpEANPUHUMATENEH omaTuiau Hamoru. OTBeT:
0.9938; 80; 0.25

23. U3 10 notepeiHbIX OUIETOB TPH BBHIMTPHIIHBIX. [Ipy MoroTOBKE K Beuepy oJIuH Ouiier
MOTEPSUTH, U OBUIO pelIeHo J00aBUTh OJJMH BBIMIPHIMIHBINA. KakoBa cTana BeposSTHOCTh
BBITSHYTb BBIMTPbIIIHBIN Ouner? Otset: 0.37

24. U3 10 noTepeiHbIX OUIETOB TPH BBHIMTPHIMIHGIX. [Ipy moaroToBke 1Ba Ouiera noTepsuu, U
OBbUIO pelIeHo J00aBUTh OJJMH BBIMTPHIIHBINA. KakoBa cTana BepOATHOCTh BBITSHYTh
BBIMTPBIIIHBINA Omner? Otser: 17/45

KonTtpoubnas padora Ne 6.

1 BapuanT

1.B amuke 10 nepenymMmepoBaHHbBIX m1apoB ¢ Homepamu oT 1 1o 10. Beinynu oqun map. Kakosa
BEPOATHOCTH TOTO, UTO HOMEP BBIHYTOIrO 11apa He npessimaer 10?7 Otser: 1.

2.B nepBoMm siuKe HaXOAATCS Mapsl ¢ HOMepaMu oT 1 10 5, a BO BTOpOM — ¢ HOMEpaMH OT 6 10
10. M3 kaxzaoro siuka BBIHYJIM 10 OogHOMY mHiapy. KakoBa BEpOSITHOCTB TOro, 4To CymMma
HOMEPOB BBIHYTHIX IIapoB HEe MeHbIe 7?7 Otser: 1.

3.B ypue 10 6enbix, 15 yepHbix, 20 cuHuX U 25 KpacHbIX 1apoB. Bemynu oaun map. Haiitu
BEPOATHOCTH TOTO, UTO BBIHYTHIH 1m1ap Oenblil win yepHblid. OTBeT: 5/14.



4. Tpu cTpenka HE3aBUCUMO JPYT OT JIpyra CTPENSIOT MO Ledu. BeposTHOCTh monajgaHus B 1eJb
nns nepBoro crpenka paBHa (.75, miua Broporo — 0.8, mus tperbero — 0.9. Onpenenutb
BEPOATHOCTb TOT'O, UTO BCE TPU CTPEJIKA OJHOBPEMEHHO NonayT B 1enb. Oteer 0.54

5.B cbopounsiii 1iex 3aBoga nocrymnaet 40% neraneit u3 1 nexa u 60% - ux 2 nexa. B 1 nexe
npousBoguTcs 90% cTaHmapTHBIX neTanei, a Bo 2 — 95%. Haymauy B3sTas cOOpIIMKOM JeTallb
OKa3aJiach cTaHnapTHOW. HaiiTk BEpOsATHOCTH TOTO, YTO OHA M3TOTOBICHA 2 1IexoM. OTBeT: 57/73
6.0npenenuTb BEpOATHOCTh TOTO, YTO B CEMbE, UMEIOIIEH NIATh JeTeid, OyJeT 1Be JEBOYKU U
TpU Majbuuka. BeposTHOCTH poXKJIeHUsI MaIbUMKa U AEBOYKU MPEINOIAratoTcsl OJMHAKOBBIMHU.
Orser: 0.3125

7. Haiitu BeposiTHOCTB TOTO, 4yTO 1pu Opocannu kKyouka 100 paz 5 mosiButcs ot 20 mo 40 pa3
Ortger: 0.1867

2 BapHMaHT

1.B ypue 5 Genbix u 10 yepHbix mapo. KakoBa BeposiTHOCTh BbIHYTh cuHMM map? Otsert: 0.

2. B nepBoMm silliMKe HaxOAATCA IIapbl C HOMEpaMu OT 1 110 5, a BO BTOPOM — ¢ HOMepaMH OT 6 110
10. U3 kaxzaoro siuuka BbIHYJIM 110 OogHOMY miapy. KakoBa BepOSITHOCTH TOro, 4TO CymMMma
HOMEPOB BBIHYTHIX mapoB paBHa 11? Otser 0.25

3. .B ypue 10 6enbix, 15 uepnbix, 20 cuHuX U 25 KpacHbIX 1mapoB. Beinynu oqun map. Haiitu
BEPOATHOCTH TOTO, UTO BBIHYTHIH 1Iap CHHUHN WK KpacHbId. OTBeT: 9/14

4. B nepBom smuke 2 Oenpix U 10 uepHbIX 1apoB, BO BTOpoM — 8 Oenbix U 4 yepHbIx. U3
Ka)KI0T0 SAIIMKa BRIHYNHU 110 mapy. KakoBa BeposTHOCTb, 4TO 00a mapa 6enbie? OTBet: 2/9
5.ImeroTcst TpU OJIMHAKOBBIX 1O BUAY siiuKa. B nmepBoM suke 20 Genbix 1mapoB, BO BTOPOM —
10 6enbix u 10 yepHbIX, B TpeTbeM — 20 uepHbIX. 13 BRIOpAaHHOTO HayTa[ SIIUKA BBIHYJINA OCNbIi
map. BeIyuciuTs BEpOATHOCTh TOTO, UTO IIap BHIHYT U3 niepBoro smwuka. Oteer: 0.4

6. OmnpenenuTs BEPOATHOCTh TOTO, YTO B CEMbE, UMEIOLICH MATh AeTel, OyaeT TpU JEBOYKH U
JIBa MaJbuuKa. BeposTHOCTH pOXKACHUS MaTb4YMKa U JCBOUYKH MPEIINOIAraloTCs OJUHAKOBBIMU.
Otger 0.3125

7.Wrpanpayto kocTh OpocatoT 80 pa3. OnpenenuTs BEpOSITHOCTD TOTO, YTO IU(pa «3» MOSIBUTCS
20 pa3. Otsert: 0.0162.

Kputepuu oneHuBanus.

Kaxnas 3amaua omeHmBaeTcs Tpems Oamtamu. Tpu Oauia CTaBUTCS, €CIU  3ajava
MOJIHOCTBIO perieHa. JlBa Oamia CTaBUTCS, €CU CTYASHT 3HAeT (GopMyay WM alrOpUTM
peICHUA 3aaa4u, YMECT HUX NMPUMCHATH, HO ACJIACT BBIYUCIWUTCIBHBIC OIIINOKH. O)II/IH Oait
CTaBUTCS, €CIU CTYJIEHT 3HaeT (HOpMyNy WIH alTOPUTM pEUIeHHs 3aJaud, HO HEe yMeeT uX
npuMeHsTh. Hollb 6ayioB — eciu He 3HaeT (hOpMYITy WIIM QITOPUTM PEIICHUS 3a/1a9H.

MaxkcuManbHO BO3MOXHOE YUCIIO HaOpaHHBIX 0amnoB — 21. OneHka «OTIUYHO» CTaBUTCS
3a 19 - 21 OamwmoB. Onenka «xopomo»  ctaButca 3a 15 - 18 OamwmoB. Ornenka
«YyHOBIETBOPUTENbHO»  cTaBuTcs 3a 10 - 14 OGammoB. OlleHKa «HEYIOBIETBOPUTEIHHOY
craButcs 3a 0 - 9 Gamios.

Tema. Cayuaiinbie BeJTUH4UHbI. OCHOBHBIE 3aKOHBI pacnpene/JeHusi, MX YiCJI0BbIe
XapaKTepPUCTUKH.
3amauu.

1. B smuke Haxonarcs 4 mapa ¢ HoMepamu oT 1 10 4. Beinynu nsa mapa. CBX —
MPOU3BEJECHNE HOMEPOB 11apoB. CocTaBUTh 3aKOH pactpenenenus JJCB, naiitu
MaTEMaTHUYECKOE OXKUAAHUE U AUCIIEPCHIO.

OrtBer:




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

35/6; 413/36.
B simuke naxoxpstca 4 mapa ¢ Homepamu ot 1 10 4. Beinynu nBa mapa. CiydaiiHas

BenuyrMHa X — cyMMa HOMepoB mapoB. CoctaBuTh 3akoH pactpeaenenus JICB, Halitu
MaTeMaTHYECKOE OXKHUIAAHUE U JUCIIEPCHIO.

Ortser:

X 3 4 5 6 7

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

5; 5/3.

JIBa urpayibHBIX KyOWKa OJTHOBpEMEHHO OpocaroT aBa paza. CB X = uucio BeImagaeHUI
onuHakoBbIX yucen. CocraBuTh 3aKkoH pacupeneneHus CB X, HallTu MaTemMaTHUecKOe
OKUJAHUE U JUCIIEPCHIO.

OtBeTr

X 0 1 2

pi = P(X,) | 25/36 | 10/36 | 1/36

1/3; 5/18.

ITocne orBera cTyneHTa Ha BOIPOCHI IK3aMEHALMOHHOIO OMJIETa MIPENojaBaTellb 3a1aeT
CTYACHTY JOIMOJIHUTCIIBHBIC BOIIPOCHI JO TEX II0pP, IMOKAa CTYACHT O6H3,py>KI/IBa€T
HE3HAHWE BOMpoca. BeposATHOCTP TOrO, 4dYTO CTYIACHT OTBETUT Ha JHOOOH
JOTIOJIHATENBbHBIA Bompoc, paBHa 0,9.CB X — 4nciao 3amaHHBIX JTONOJHUTEIBHBIX
BonpocoB. CocTaBuTh 3ak0H pactpenencHus JCB, HallTh MaTeMaTn4ecKoe 0XKUIaHNue U

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

BeposTHOCTE TOrO, 4TO CTPENIOK MOMaAeT B MUILEHb IPU OJAHOM BbICTpene, paBHa 0,8.
Crpenky BBLAAIOT NATPOHBI 10 TEX IMOP, MOKAa OH He npomaxHeTrcs. CoCTaBUTh 3aKOH
pacnpenenenus CB X — yucia naTpoHOB, BBIAAHHBIX CTPEIIKY.

Ortser:

X 1 2 3 | ...

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

5/4; 5/16.

[IpoBoautcst possirpei 1000 6uneros jgorepeu, cpeau KoTopbix 100 6uneToB nMeroT
BBIUTPBITI 110 20 pybrei, 10 6ueroB — mo 100 pyoseit, 1 6uner — 1000 pyoeit. Kakoit
BBIMTPBILI B CPEHEM MPUXOIAUTCS Ha OJIMH OuneT, ecinu ouiet ctout 10 pyoieit.

Ortser 4.

3anaH 3akoH pacnpeaenenus JCB X.




Haiitn napametrp a.

[TocTpouTh MHOTOYTOJILHUK paCIpeeIICHHUS;

Haiitu ¢pynkumio pactipenenenust F(X);

[Toctpouts rpaduk GpyHkuuu pactnpeaeneHust F(X);

Haiitu Moy My (X);

Haiitu Mmatrematrieckoe oxxuganue M (X) ;

Haiitn gucniepcuto D(X) M cpegHee KBapaTUYHOE OTKIOHEHUE o (X);

Haiitu BepositHocTh nonaganust CBX na 3anannoit mpomesxytok: P(—2,5 < X < 2)

OtBera = 1/7;My(X) = 1; M,(X) = ? D(X) = 705.

— P=4/7
4’ 196’ /
8. Uwmcno TenedOHHBIX 3BOHKOB, MOCTYIMAOUINX B CIIPABOYHOE OIOPO OT ADOHEHTOB MEXKIY
MOJIyAHEM M 4YacoM JHsA B 0o aeHs Hemenu, ectb CB X, 3amaHHas 3aKkOHOM

pacrpeaeaeHus

X. 0 1 2 3 4 5

p=P(X;) | 03] 02| 02010101

a) ybenuTech, YTO 3aJlaH 3aKOH pacIlpeieeHus,

b) naiinure GpyHkimio pacnpeneneaus F(X);

C) OmpelelnTe BEPOSTHOCTh TOro, yto Mexay 12 wac. 34 muH. u 12 yac. 35 muH. B

CIPaBOYHOE OOPO MOCTYNHUT OoJiblIe ABYX 3BOHKOB .OTBeT: 0.3

9. Yucno omumbOK Ha CTpaHUIly, KOTOpBIE JeaeT HEKOTopas MamuHucTKa, ectb CB X,
3a/laHHasl 3aKOHOM paclpeesIeHus

X. 0 1 2 3 4 5 6

p; =P(X;) (0,01} 0,09 | 0,30 | 0,20 | 0,20 | 0,10 | 0,10

a) yoeauTech, YTO 33/1aH 3aKOH paclpeieieHus;

b) HaiinuTe Gpynkuuio pacnpenenenust F(X);

C) OIpeleNuTe BEPOATHOCTh TOTO, YTO MAIIMHHUCTKA cjaenaerT Oojiee OBYX OIIMOOK Ha

CTpaHHUILY.

d) ompezenuTe BEPOSATHOCTh TOTO, YTO €10 OyIeT caenano He Oomee 4 omuOOK Ha CTPAHHUILY.

Otsert: 0.6; 0.8.

10. IpoueHTt mrofei, KynmMBIIMX HOBOE CPEICTBO OT TOJIOBHOW OOJM IOCIE TOro, Kak
YBHIIEIM €r0 peKJaMmy II0 TEJIEBUACHUIO, €CTh CIIydaiiHas BeNWYHMHA, 3a/laHHas 3aKOHOM
pacripeesieHus

X, 0 10 20 30 40 50

p; =P(X;) | 0,10 0,20 0,35 0,20 0,10 0,05
a) yoeaurech, 4To 3a/1aH 3aKOH paclpe/ICICHuUS;

b) Haiinure Gpyuknuio pacupeaencaus F(X);

C) ompeieuTe BEPOSITHOCTD TOTO, uTo Oosiee 20% I/ OTKIIMKHYTCS Ha PEeKIIamy.
Ortser: 0.35

11. CocTaBUTh 3aKOH paclpeAesieHHs] KOJIMUECTBA MAJIbUMKOB B CEMbE C TPEMs JI€TbMHU, €CITU
CUMTATh BEPOATHOCTU POXKIACHUS MATbYMKa U JEBOUYKH PAaBHBIMH.
Ortser:



X 0 1 2 3

i
pi = P(X;) | 0.125 | 0375 | 0.375 | 0.125

12. Y yOopmuiibl €cTh CBS3KA M3 YETHIPEX KIIOYEH, CPeu KOTOPHIX JIHMIIL OJUH OTKPHIBAET
IBepb odrica. B TeMHOTE OHa mBITAaeTCs MOMACTh B OHC, MPoOys Kitoun Hayraa. CocTaBUTh
3aKOH pacCIpe/IeIICHHsI YHCTIa TIOMBITOK OTKPBIBAHUS IBEPH, €CITU YOOPIIUIIA a) OTKJIAbIBACT
UCcIpoOOBaHHBIN KITI0Y; 0) BO3BpAIIlACT €T0 B CBA3KY.

OTtBeT
X, 1 2 3 4
pi = P(X;) 1/4 1/4 1/4 1/4
X, 1 2 3 | ...
pi = P(X;) 1/4 | 3/16 | 9/64 | .......

13. Cpeau 5 xirodeid aBa MoAXoAsT K aBepu. Kiouu mpoOyroT OuH 3a APYruM, MOKa He
OTKpOIOT ABepb. OnpoOoBaHHBIN KIIIOY OTKJIaJbIBatOT. HaliTu 3akoH pacmpeseneHus yucia
OMPOOOBAHHBIX KITFOUCH.

OTtBeT

X 1 2 3 4

pi=P(X;) | 04 | 03 [ 02 | 01

14.Cpenu 6 ximoueil Tpu MOAXOIAT K aBepu. Kirouu mpoOyrOT OAWH 3a APYTUM, IMOKa HE
OTKpPOIOT JaBepb. OnpoOoBaHHBIN KIIFOU OTKJIAAbIBatOT. HaliTu 3aKoH pacmpeseneHus 4yucia
ONpPOOOBAHHBIX KIIFOUEH.

Otser:

X 1 2 3 4

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

15. BeposiTHOCTH TOTO, 4TO B OMONHMOTEKE €CTh HEoOXoauMasi CTyJeHTy KHura, paBHa 0,3.
CocTaBUTh 3aKOH pacHpe/esieHns yncia OuOIMOoTeK, KOTOPBIE MPUAETCS MOCETUTH CTYACHTY
JUTSL HAXOXKICHUST HY>)KHOW KHHUTH, €CJTH OH SIBJIIETCSI aDOHEHTOM YeThIpeX OMOJIMOTEK.

Ortser:

X, 1 2 3 4
pi =P(X;) | 03 | 021 |0.147 [ 0343
16. 3apana ¢yHKIUSA

0, x=010

. O c:: H

F(x) = sinx, <I_E'
1 = T
, x >

[Tokazarp, yto 3Ta ¢yHKuus sBusercs ¢yHkuueil pacnpenenenuss HCB X. Bpruucnuth
m
BEPOSITHOCTH TOTO, 4TO 3Ta CB X mpuHumaet 3HayeHus u3 narepsaia (0, . )

Otser: 0.5
17. 3amana pynkmus pacnpenenenus HCB X



18.

19.

0, x =0,
Flx)={ax? 0<x=2
1, x> 2.

Brruuciuth 3HaueHue mapaMerpa @, HAMTH IIOTHOCTH f(x)u BeposTHOCTH Toro, uro CB X
npuHuMaet 3HadeHus ot 0 10 2/3. Iloctpouts rpaduku yaxkuuidiF (x)u f(x).
Ortger:
0, x=0
flx)= 0,5x, 0<x =2,
0, x > 2.

1/4; 1/9.

3anana mwioTHocTh pacnpenenenus HCB X
0, x<-—1
f(x) = 40,125(x + 1), —1=x=3,
0, x> 3.
Haiitu pynkuuto pacnpenenenus F(X).
Otser:
0. x< -1
F(x) = [0.625(x + 1)?, -1=x=3
1, x>=3

3anana mwioTHocTh pacnpenenenuss HCB X
ae*,x =0,

f(x):{ 0,x > 0.

BrruncnuTh 3HaueHue mapamerpa a, HaTi GyHKIuio pacnpenenenus F(X) U BBIUMCIHUTD

BEPOATHOCTH TOrO, uto CB X mpuHuMaeT 3HadeHus u3 uarepsana (—2, 1).
Orger:

e”, x <0,
F(x) =[

1, x > 0.
1:1—e?

20. ITo cTaTHCTUYECKUM JTaHHBIM MECSIIHBIN JOX0]1 HaceneHus Topoga Numeer HOpMabHOE
pacmpesieieHne CcO CpeJHUM 3HaueHHeM 6 Thic. pyd. M CpPeAHMM KBaJpaTHUYHBIM
OTKJIOHEHHEM 2 TbhIC. py0. 3ammcaTh IUIOTHOCTh pacHpenesieHus MECSYHOTO J10X0Ja
HaceneHus.HaliTu BeposITHOCTh TOTO, YTO HayraJl BHIOpaHHBIN JKUTENb TOPOJa UMEET 10XO0/
a) oT 5 110 8 ThIC. py0.; 6) MeHsbIne 12 ThIC. PYO.

OtseT: 0.533; 0.997

21. Bec HOBOpOXAeHHOTO pebeHka sBisercs CB, mmeromieii HopManabHOE pacmpeiesieHue ¢

MaTEeMaTHYeCKUM OXKHUIaHWeM 3,5 KI' U CpeJHUM KBaJpaTUYHBIM OTKJIOHEHHEM | KT.
3ammcarth TUIOTHOCTH pachpenenenus d3tod CB. Hailtu BeposTHOCTH TOTO, HTO
HOBOPOXICHHBIN peOeHOK OyeT BeCuTh a) oT 3,5 KT 110 4 Kr; 0) OGonbIe 3 Kr.

Ortser; 0.1915; 0.6915

KonTtposabHas padora 8 (THNOBbIE BAPDHAHTHI).

1 BapuanT

1.CB X 3agana ¢pyHKIMEH pacpeieiaeHus:



(@)

X<-1

F(X)=q=+=,-1<x<2.

1Lx>2
Haiitu P(0 < x <1).
Otser: 1/3.

Wl

X
3

2.Haiitu ¢ynxuuro pactnpenenenus F(X) u moctpouts ee rpaduk ans CBX, 3aganHoil 3akoHOM
pacnpeieneHus:

X 1 2 3

p | 03|02 05

Haiitn maTtemarmueckoe oxumanue, qucrepcuio i P(L5< X <3).
Ortsert: 2.2; 0.76; 0.7.

3./laHa MIOTHOCTH pacupe/esieHus BeposTHOCTeH f(x):

0,x<0

f@%=cmxp<xsz.

2

0,x>E
2

Haiitn pynkuuto pacnpenenenus CB X, moctpouts ee rpaduxk.
Orger:

0, x<0

F(x) =<sinx, O<x£%.

1 x>Z
2

4.CB X pacmnpezesneHna o HopMajJbHOMY 3aKOHY. MaremMaTHuecKkoe OKUJAaHUE U CpEeTHEE
KBaJIpaTUYECKOE OTKJIOHEHHUE ITOW BEJIMYMHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitn
BEPOSTHOCTH TOro, uTo CB mpuMeT 3HaueHue, npuHaaIexkaiee narepsany (-2, 3).

Ortset: 0.7745

5.CB X paBHOMEpHO pacmpeeiicHa Ha oTpe3ke [a, b]. KakoBa BepoSTHOCTB, 4TO OHA IPUMET
3HauUEHUE U3 JICBOM MOJOBHHBI OTpe3Ka?
Otser: 0.5

2 BapHMaHT.

1. CBX 3anana ¢pyHKIMeH pacupeaeneHus:

0, x<2
F(x) = 2—1, 2<x<4.
1, x>4



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

2. Haiitn ¢dynkuuto pacnpenenenuss F(X) u mocrpouth ee rpaduk mis CB X, 3amanHO#
3aKOHOM PacCHpeCIICHHS:

p | 03|01/ 06

Haiitu maremaruueckoe oxwunanue, nucrepcuo u P(L5< X <3).

Otser: 3.9; 2.09; 0.4.

3./laHa MIOTHOCTH pacHpe/esieHus BeposTHOCTeH f(x):

0,x<0

f(x)= sinx,0<xsz.

2

0,x> z
2
Haiitu ¢pynxumro pacnipenenenust CB X, moctpouts ee rpaduxk.

0, x<0

Otset: F(X) =<1-cosx, 0<x< %

1 X>Z
2

4.CBX pacopeneneHa 1o HOpPMalbHOMY 3aKOoHY. MaTemaTHueckoe OXXHJIaHUE M CpeaHee
KBaJ[paTUYHOE OTKJIOHEHUE TOW BEJIIMYMHBI COOTBETCTBEHHO PaBHbI 6 1 2. HaliTH BEpOATHOCTD
toro, utro CB X nmpumeT 3HaueHue, npuHaaiexaiiee uareppainy (4, 8).

Otset: 0.6826.

5. CB X paBHOMepHO pacrpejeicHa Ha otpeske [a, b]. KakoBa BeposTHOCTB, 4TO OHA MPUMET
3HauUEHUE U3 TIEPBOM TPETH OTpe3Ka’?
Otsert: 1/3

Kputepuu onieHuBanus.

Kaxxnas 3amavya omeHuBaercss Tpems Oaamu. Tpu Oamia craBUTCSA, €CIU 3ajada
MOJTHOCTBIO perneHa. JlBa Oamia CTaBUTCS, €CIM CTYASHT 3HAeT (GOpMyTy WU alTOPUTM
pemiCHuA 3adauu, YMCEET HUX HNPHUMCHATH, HO ACJIACT BBIYMCIUTCIIBHBIC OIIIMOKH. O)II/IH Oaiut
CTaBUTCS, €CIU CTYJIEHT 3HaeT (HOpMyIly WIH alrOpUTM pEUISHHUS 3aJadd, HO HE yMeeT UX
npuMeHsTh. Hollb 6ayioB — ecii He 3HaeT (hOpMYITy WIIM aITOPUTM PEIICHUS 3a/1a9H.

MaxkcruMaabHO BO3MOKHOE YHCIIO0 HaOpaHHBIX 0amioB —15. O1ieHKa «OTINYHOY» CTaBUTCS
3a 13 - 15 OamnoB. Omenka «xopomo»  craButcs 3a 10 - 12 OGamwmoB. Orenka
«YIOBIIETBOPUTENHHO» CTaBUTCS 3a 7 - 9 GamnoB. OLeHKa «HEYJOBIETBOPUTEIHHO» CTaBUTCS
3a 0 - 6 6ayoB.

PacyerHas camocTosiTeibHasi padora Ne 1 (TunoBble 3a1aHus)

[Han 3akon pacnpenenenus J{CB X:



Haiitn napamerp a ;
1) TlocTpouTh MHOTOYTOJBHUK PACIPEIACICHHMS,
2) Haiitu ¢pyuakumio pactpenenenust F(X);
3) IMocrpouts rpadux GyHKIHU pacnpeneiaeHus F(X);
4) Haiitu Moy My(X);
5) Haiitn maremaTnyeckoe oxunanue M(X) ;
6) Haiitu qucniepcuto D(X)u cpeHee KBapaTHUYHOE OTKIOHEHUE o(X);

7) Haiitn BepositHOCTb Monaganus CBX Ha 3anannoit mpomeskytok P(a < X < f3).

BapuanT 1
X 10 1 2 3
P 0,125 0,375 | 0,375 | a
P(-1< X <15)

Otset: a = 0.125

0, x=0
0125 0<x =1

F(x)=4 05 1<x=<=2
0875 2<x=3

1, x> 3

My=1,2; M(X) = 1.5; D(X) =0.75; 6(X) = 0.5V3;P =0.5

Bapuanr 2

X |-1 2 3 5

P 025]05 | a 0,125

P(-0,5< X <35)
Otset: 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) = 0.25+/7; P = 0.625

Kpurepuu onieHnBaHus.

Ecnu HenpaBuUIIbHO HaliJIeH MapaMeTp @, TO paboTa Aajblle He TPOBEPSIETCS U
BO3BpAILlaeTCs CTYACHTY Ha uclipaBieHue. Eciiu napameTp a HailieH BEPHO, TO KaXA0€ 3a/1aHHe
oneHnBaeTcs 2 6amramu. JIBa 6amna CTaBUTCS, €CJIM 3aJaHUE TTOJTHOCTRIO BRIMOTHEHO. OauH



0aJ1 CTaBUTCS, €CITU 3aJJaHUE BBITTOJIIHEHO C BEIYUCIUTENHHOM OMMOKOHN MK TpaduK MOCTPOCH
He coBceM BepHO. Homb 6aiiyioB CTaBUTCS, €CITHM CTYJCHT HE BBITIONHSCT 3a/IaHHE.

MaxkcruMaabHO BO3MOXKHOE 4HUCIIO HabpaHHBIX OamioB —14. OeHka «OTIIMIHOY
craButcs 3a 13 - 14 6amnoB. Onenka «xopomio» craButces 3a 11 - 12 6amnos. Onenka
«yZIOBJIETBOPUTENHHO» cTaBuTCs 32 10 - 11 GanoB. OneHka «HEeyI0BIETBOPUTEIHHO
craBurcs 3a 0 - 9 6ayutoB.

Pacuernas camocrositesibHasi padora Ne 2 (TUIIOBbIE 3aJaHUA)
Jlana ¢yHKIHS IUIOTHOCTH pacupezencHus BepostHocteit HCB X f (X) .

Haittu mapamerpa;
1) Tlocrpouts rpaduk pyaxum f (X)

2) Haiitu QyHKIMIO pacnpeneneHus F (X) ;
3) moctpouts rpaduk GyHkiuu F (X) ;
4) Haiitu Mmogy My(X);

5) HaiiTu Marematudeckoe oxuganue M (X);

6) maiitu mucnepcuro D(X) u cpeHekBagpaTHUECKOe OTKIOHEHHE, O (X);

7) Haiitu BepostHocTh momaaanus HCB X Ha 3agaHHBId TPOMEXYTOK: P(asxﬁﬂ),

cenarth rpauuecKyro WILTIOCTPALUIO.

0, x<0,
Bapuanr 1. f(x)= a(4x—x2), 0<x<4, P(2<x<3).
0, X >4,
Otset: a = 0.09375;
0, x<0
F(x) =1{-0.03125x3 + 0.1875x2%, 0 =x <4
1, x>=>4

My=2; M(X) =2; D(X) =0.8; o(X) = 0.4y/5; P =0.34375

0, x <0,
Bapuanr 2. f(x)=qax(2-x), 0<x<2, P(xx215).
0, X>2.
OrtBer: a = 0.75;
0, x<0
F(x) ={-0.25x% +0.75x2, 0 =x =2
1, x=>2

M,=1; M(X) =1; D(X) =0.2; 0(X) =0.2/5; P =0.15625

Kpurepuu onieHuBaHus.



Ecnu HenpaBuiibHO HaliJIeH mapaMeTp a, To paboTa Aajblie He TPOBEPSETCS U
BO3BpalllaeTcsl CTYJEHTY Ha ucnpasieHue. Ecnu mapamerp a HaiiieH BEpHO, TO KaxJ0€ 3aaHue
orieHuBaetcs 2 Oayamu. /[Ba 6amia cTaBUTCS, €CIU 3aJaHKE MOJIHOCTHIO BBITOIHEHO. OTuH
0aJu1 cTaBUTCS, €CIIM 3aJJaHKE BBIITOJHEHO C BHIYUCIUTENBHOM OMMOKOHN MK rpaduK IOCTPOEH
HE coBceM BepHO. Honb 0amioB cTaBUTCS, €CIIH CTYICHT 3aJaHKE BBITIOJHEHO C OMTUOKOM.

MaxkcruManabHO BO3MOKHOE 4HUCIO0 HaOpaHHBIX OamioB —14. OueHka «OTIMYHOY
craButcs 3a 13 - 14 6amnoB. OneHka «xopoio» craButcs 3a 11 - 12 6amnos. Onenka
«YIOBJIETBOPUTEIHLHO» cTaBHUTCs 3a 10 - 11 6aymoB. OnieHka «HEyI0BIECTBOPUTEIHHOY
craBurcs 3a 0 - 9 6ayios.

Tema: MaTtemarudeckas CTAaTUCTHKA.

3amaun.

1.[lns olleHWBaHUs 3HAHWI CTYACHTOB IO MaTeMaTHKE MPOBEIH KOHTPOIbHYIO pabdory. Cpean
BCEX TPYIII BHIOpAIHN OJHY TPYIIY, B KOTOPOU YUUTCS 25 CTYACHTOB. Pe3ynbTaThl KOHTPOJIBHOM
paboTsl Takue: 3 cTyAeHTa Noaydriid «5», 10 cTyneHToB - «4», 9 CTyIeHTOB - «3», OCTaIbHbIE
— «2». 3amucaThb CTAaTUCTHUYECKOE pachpeleieHue Mg AaHHOM BBIOOPKU. Berumciuthb
CTaTHUCTUYECKOE CPE/IHEE, CPEHEE KBAAPATUUHOE OTKJIOHEHUE U MOY.

2.13BecTHO, 4T0 50 aOUTYPUCHTOB TOTYYWIIH IO TPEIMETY CICTYIOIINE OaIIbI:
121419151418131617201715131716201414131716151916 1518171514 16 15
151815151914 1618 181515171516 16 14 14 17 12.

CocTaBuT BapuallMOHHBIN Pl U pacHpeeieHne 4acTOT JAaHHOM BBIOOpKU. BhunciauTh pazmax
BbIOOPKH, €€ MOy U MeauaHy. [locTponTh NOJUTOH 4acToT.

OtBetnl. 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.

Cnucox BONPOCOB K IK3aMEHy

Onpenenenre NPOU3BOIHOM.

['eomeTpuueckuii, Gu3n4ecKuii 1 SJKOHOMUYECKUN CMBICIT IIPOU3BOTHOM.

[TpaBuna aquddepeHpoBaHus, MIPOU3BOAHBIC HIEMEHTAPHBIX ()YHKIIUH.

[Tpon3BoHas 0OpATHOM M CIIOKHOM (PYHKITHIA.

Mcnonb3oBanue npou3BoAHON 1 uccnenoBanus GyHkiuid, Gpynkuus ['aycca u ee rpaduk.
Huddepennman GyHKmmn

Omnpenenenne nepBoodpaznoii. HeonpeaeneHHbIil nHTETpall.

. CBoiicTBa HeollpeieJIeHHOro nHTerpana. Tabauia uHTerpasos.
11.
12.
13.
14.
15.
16.
17.
18.

MeTobl UHTErPUPOBAHUS HEONIPEIEIECHHOTO UHTErpasa.

Ornpenenennbiii uaTErpai. OnpeneneHue.

['eomeTpuyeckuil CMBICH ONPENEIICHHOrO UHTErpaa.

WuTerpain ¢ nepeMeHHbIM BepxHUM npeaenom. Oyukius Jlamnaca u ee rpaduk.
®opmyna Herotona-JleitOHuma.

MeTo1bl MHTETPUPOBAHKS ONPEICIICHHOTO UHTErpaa.

[IpunoxxeHre onpeaeaIeHHoro HHTErpaa.

OyHKIMH ABYX MepeMeHHbIX. OCHOBHBIC MOHATHUS: O0JACTh OIpeneieHus, rpaduK, JIUHUAS
YPOBHSI, TPaIUEHT.

YacTHble MPOU3BOAHBIE MEPBOTO MOPSIKA, BTOPOTO MOPSIAKA.

DKCTpeMyM (PYHKITUU JBYX MEPEMEHHBIX.

OMnupudeckue pyHKuuu. MeToa HauMEHbIINX KBaJIpaToB

OnemeHTbl KOMOUMHaTopuku. IlpaBuno cymmsl, npumep. IlpaBuno nmpousBeneHus, npumep.
IlepecranoBku, omnpeneneHue, npumep. PopMmyna 4Yucla IEPECTAHOBOK. PasmermieHns,
onpezaenenue, npumep. @opmyina ymcna pasmemenuid. Coderanus, onpeaeaecHUe, NpuMep.
@®opmyna uucna coyeranuil. CpoiictBa. bunom Hseiotona, ¢opmyna. CaoiicTBa
OuHOMUaNbHBIX K03 unnenton. Tpeyronpauk [Tackans.

CoObiTusa. Bunel coObITHI: HEBO3MOXHBIE, JOCTOBEpHBIE, ciydaiiHble. OrmpenesneHus,
PUMEPBHI.

Knaccuueckoe onpezneneHe BepossTHOCTH coObITus. OripeiesieHue, mpumep.
['eomeTpryeckoe onpesesnenre BeposTHOCTU coObITusl. OmpeneneHue, npuMep.
BeposiTHOCTE CyMMBI COOBITHI. DOPMYTUPOBKU TEOPEM, IPUMEPBHI.

VYcinoBHas BepOSTHOCTh COOBITHS. BeposTHOCTH mpousBeaeHUs cOOBITUH. DOPMYITUPOBKH
teopeM. [Ipumepsl.

[Tomnras rpynma coOwrtrii. [IpoTrBOMOIOXKHOE COOBITHE. BEpOSITHOCTH TTPOTUBOIIOIOKHOTO
coObITus. [Ipumepsl.

dopmyna NOJHON BEPOATHOCTH. POPMYNHMpPOBKA 3a/1a4d, KOTOPAs PEIIAETCsS C MOMOIIBIO
(OpMyIIBI TOJIHOM BEPOSTHOCTH.

®opmyna baiteca. @opMmynupoBKa 3ajadd, KOTOpas pemiaeTcs C MOMOIIbI (GopMyIibl
baiteca.

®opmyna beprymm. @opMyaupoBKa 3agadd, KOTOpas PEmIaeTcs C TMOMOIIBI0 (HopMyITbI
beprymn.



32. luckpetnas cnydvaitHas BenumumHa (JICB), ee 3akoH pacmpeneneHus, €ro CBOWCTBO.
MHOTroyroibHHK pacrpeieaeHus.

33. Maremarudeckoe oxxunanue JICB, ero cBOiCTBa ¥ BEPOSITHOCTHBIN CMBICT.

34. Nucnepcus JICB, ee cBoiicTBa U BEpOSATHOCTHBIM CMBICIT.

35. bunomuanbHOE pacnpeeseHne, €ro YUCIOBbIE XapaKTePUCTHUKH.

36. 'eomeTpuueckoe pacrpeaeneHue, ero YUcIoBble XapaKTePUCTHKH.

37. Pacnipenenenue [Tyaccona, ero 4ncioBbie XapaKTePUCTHKH.

38. OyHkus pacnpeaeneHus ciaydainor BenuuuHbl (CB), ee cBoiicTBa u rpaduk.

39. HenpepoiBHast ciydaitnas BenuunHa (HCB). ®yHKIUS TUIOTHOCTH — pacrpeneicHUs
BepositHocTet HCB, ee cBoiicTBa u rpaduk.

40. Yucnoseie xapaktepuctukn HCB: Matemarnueckoe oxxunanue u aucnepcus. Onpenenenue
U BEPOSTHOCTHBII CMBICII.

41. PaBHOMEpHOE paclpezie/ieHue Ha OTPE3KE, €r0 YUCIIOBbIE XapaKTEPUCTHKHU.

42. Iloka3aTeNbHbII 3aKOH paclpe/IesIeHuUs, €r0 YUCIOBbIE XapaKTEPUCTUKH.

43. HopmaiibHOE pacrpenesieHue, ero YucIoBbIe XapaKTePUCTHKH.

44. BeposTHOCTD MOMalaHus HOpMaIbHO pactipeneneHHol CB Ha oTpe3ok [a, ﬂ].

45. BepoATHOCTh NOINAAaHUs HOpPMaJbHO pacupezeneHHod CB B uHTepBan, CUMMETpPUYHBIN
OTHOCHTEJIEHO MAaTEeMAaTUIECKOTO OKHIaHHS.

46. IIpaBuiIo Tpex CUTM.

47. JlokanbpHas ¥ HHTErpanbHas TeopeMsl Jlamaca.

48. Oynkuusa [Maycca ee rpaduk u cBoiicTBa. Tabnuua 3Hauenunit pynkuuu ["aycca.

49. Oynkuus Jlamnaca ee rpaduk u cBoiicta. Tabnuna 3Hauennii pynkuuu Jlamaca.

50. CrartucTuka u ee 3ajauu: OlpeJesIeHUe 3aKOHA paclpeieeHus WIN ero XapakTepUCTHK 10
BBIOOpPKE.

51. JIuckpeTHbIi M MHTEpBaJbHBI CTATUCTUYECKHE DsJibl, TIpapuueckue METOAbl HX
U300paxeHUsl.

52. Cratuctuueckas GyHKIUS pacipeieeHHs.

53. YuncnoBslie XapaKTEepUCTUKHA BEIOOPOYHOTO PACTIPEICTICHHS.

54. Craructuyeckast mpoBepka rurnote3. OCHOBHbIE TOHATHS.

HpaBn.na BbICTABJ/ICHHUA OLICHKHN HA 3K3aMCHE.

DK3aMeH MPOBOJUTCS B MUCBbMEHHOW (opme. DK3aMEHIIMOHHBIM OuieT BKiItoyaeT 10
BONpPOCOB. DK3aMeH JuuTcs 2,5 vaca. Kaxnplii Bompoc oneHuBaeTcs B oauH Oaml. OuneHka
«OTIUYHOY» BBICTaBJsieTcs 3a 9 — 10 HaOpaHHBIX OAJIJIOB, OIIEHKA «XOPOII0Y» BBICTABIAETCS 32 7 —
8 HaOpaHHBIX 0AJIJIOB, OLIEHKA «yJOBJIETBOPUTEIBHO» - 32 5 — 6 OaJIOB.

Onenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTPUPYET IIyOOKOe U
MOJIHOE BJIAJICHUE COJEpKaHUEM Marepuaja M MOHSATHMHBIM alnaparoM JAMCUUILIUHBL,
OCYILIECTBIISIET MEKIIPEIMETHBIE CBSI3H; YMEET CBA3BIBATH TEOPHUIO C MPAKTUKOW. CTyoeHT naer
pa3BepHyThle, IMOJIHbIE M YETKWE OTBEThl Ha BOIPOCHI 3K3aMEHAI[MOHHOTO Oujera u
JIOTIOJTHUTEIIBHBIE BOMPOCHI, COOJIIOJAeT JIOTUYECKYIO IOCIIEA0BATENILHOCTh NMPH H3JI0KEHUU
MarepHaia. ['paMOTHO UCIIONB3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISETCS CTYIEHTY, OTBET KOTOPOTO Ha IK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTJIMYAETCS MEHbIIEH O0OCTOSTENbHOCTHIO,
rJyOuHON, OOOCHOBAaHHOCTBHIO UM TIIONHOTOW. B oTBere MOryr HMEThb MeECTO OT/HENbHbIC
HETOYHOCTHU (HECYIIECTBEHHbIE OIIMOKH),

Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABISETCS CTYAEHTY, KOTOPBIN 1aeT HEAOCTATOYHO
MOJIHBIE W TMOCJIEJOBATEIbHBIE OTBETHl HA BONPOCHI 3K3aMEHAllMOHHOro Owiera U
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HO MPH 3TOM JIEMOHCTPUPYET YMEHHE BBIACIUTDH CYLIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKU U YCTAHOBUTH MPUYUHHO-CJIEICTBEHHBIE CBSI3U.



Ounenka «HeynoB/1IeTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIH TEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHUS; OECIOPAIOUYHO M HEYBEPEHHO M3JIaracT MarepHual; He
yMEET BBIJCIIATH TJIaBHOE M BTOPOCTETIEHHOE, HE YMEET COCAMHATh TEOPETUUECKUE TTOJIOKECHUS C
MPAKTUKOM, HE YCTaHABIMBAET MEXIIPEIMETHbIE CBS3HU; JIOMYCKAaeT TIpyOble OLIMOKU Mpu
OTIpENICICHUH CYITHOCTH PACKPBIBAEMBIX IOHITUHN, SBJICHHUN, BCJIEICTBHE HEMOHHUMAHUSA HX
CYILIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U CBA3EH; JaeT HEMOJHbIE OTBETHI, JIOTUKA U
MOCJIEIOBATEIbHOCTh M3JIOKEHHUS KOTOPBIX MMEIOT CYIIECTBEHHBIE M TMPHHLIUIHAIbHbIC
HapYyIICHUS, B OTBETax OTCYTCTBYIOT BBIBO/JIBI.



IMpuiaoxenne Ne 2 k padoyeid mporpaMmme M CHUANINHbBI
«MaTtemaTnka AJ151 JKOHOMHCTOB»

MeToauyeckue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

JucuummuHa «MareMmatuka JUiss SKOHOMHCTOBY, m3ydaemas B 1-oM U 2-M ceMecTpe,
IpeJroiaraeT HaJIMYue 3HAHUI 10 MareMaTuke B 00beMe MporpamMmbl CpelHei IKoJbl. [
MOCTYIUICHUSI Ha DKOHOMUYECKUU (DaKyabTeT BBIMYCKHHK MpeabsBiseT ceprudukar EID mo
MaTeMaTHKe — IPO(UIbHBIA YPOBEHb.

Jlyis ocBOeHUSI UCIUILUIMHBI HeoOXoauma yrmopHas paboTa, peryiaspHOe IMOCEIIeHUe
JICKIUHI U TPAKTUYECKUX 3aHATUMN, BHITIOJHEHHE IOMAIIHUX 33JJaHH, TOATOTOBKA K KOHTPOJIbHBIM
paboram.

Crnenyet UMeTh B BUAY, YTO MaTepuall 10 MaTeMaTUKe Ha JIEKLUU BCET/1a MOAKPEIIsSeTCs
npUMepamMy, WUTIOCTPUPYIONIMMHI TEOPETUYECKHUE IOJIOKCHHS, pelIeHHEeM 0a30BBIX 3ajad.
[ToaroroBka K MpakTHUECKOMY 3aHATHIO JOJKHA BKIIIOYATh MPOPa0OTKY JIEKIMOHHOTO MaTepHana
Tak, 4YTOOBI MOXHO OBLIO OPHEHTUPOBATHCS B TEPMUHOJIOTMH, HOBBIX TOHSTHSX U, TIO
BO3MOXXHOCTH, B HEOOXOIUMBIX JJIsl pelIeHus 3a1a4 popmyiax.

Bonbiioe BHUMaHME HAO yACIATH PEHICHHIO 3a1a4. J[J1s caMoCTOSITebHOM paboThI JoMa
IpeyiaraloTcs 3aJlayd, aHAJIOTHYHbIE PEIICHHBIM MpUMEpaM Ha JIEKUUAX M HA MPAKTHYECKHX
3aHIATHSIX WU 0OJiee CIIOKHBIC, IS PEIICHUS KOTOPBIX HAJI0 XOPOIIO TTOHUMATh, KaK PEIIaloTCs
0a30BbIC 33]a4H.

ITo Mepe ycBOEHHs Kypca MOJIE3HO COCTABIIATH IIIOCCAPHIA OCHOBHBIX MOHATHIA U (OPMYIT
JTUCIUIUIMHBI, YTO IO3BOJISIET CHUCTEMAaTH3UPOBATH IOJYYCHHbIE 3HAHUWS, YBHJETh AHAJIOTHH,
MOHSITh HEKOTOPBIE 3aKOHOMEPHOCTH, KOTOPBIC MPSATAIHCH 33 IIOTOKOM y4eOHO# nH(pOpMaIuy B
TEYCHHE CEMECTpa.

WHTepec K MUCIUTUTMHE Pa3BUBACTCS IIPH 3HAKOMCTBE C JIOMOJHUTEIBHON JTUTEPaTypO,
KOTOpasi peKoMeHJOBaHa s Oojiee TIIyOOKOrO0 3HAKOMCTBA C MpoOJeMaMy MpPUMEHEHUs
MaTeMaTHKU B dKOHOMUKE. JIuTepaTypa, MPUBEJACHHAS B 3TOM CIIHCKE, UMEET Pa3HbId YPOBCHb
CJIO)KHOCTH: COBPEMEHHBIN HAYUHBIN U «PEIENTYPHBIN», pACCYMTAHHBII Ha MEHEe IPOABUHYTOTO
B MaTeMaTHYCCKOM IUTAHE CTYACHTA, HO HMHTEPECYIOMIETOCs MareMaTukou. M3ydeHwe »TOM
JUTEPaTyphl 1aeT TOMYOK K TMOUCKY JHUTEpPATyphl MO BHIOPAHHON TEeMAaTHKE C MCIOJIb30BaHUEM
PECYpCOB HHTEPHETA.

Jlis TpoBepKH YCBOGHHUS TEOPETHUYECKOTO MaTepuaia W YMEHHS pellaTh 3aJadu
MIPOBOISATCS AYJAUTOPHBIE KOHTPOJIbHBIE pabOThL. JloMa BBITIONHSIOTCS pacyeTHBIC paOOTHI, JIs
BBITIOJTHEHUSI KOTOPBIX HEOOXOIMMO CpaBHUTENBHO MHOTO BpeMeHu. [Ipu HeoOXxoaummocTu
MPOBOATCS  KOHCYJNbTAllMU 1O  pa3dopy pemieHwWsl 3ajaad, MpeJIHa3HAUYCHHBIX IS
CaMOCTOSITENILHOTO ~ pemieHusi. Ecnu  KoHTponbHas paboTa 1O TeMe  OILEHUBAETCS
HEYJIOBJICTBOPUTEIHHO, TO OHA JIOJDKHA OBITH Nepenucana. Kpome Toro, mpeaBapuTeIbHO JTOJDKHA
OBITH cienaHa paboTa Ha/l OMUOKAMHU.

N3ydyeHne AWCHMIUIMHBI 3aBEpIIACTCS NHUCHBMEHHBIM 2JK3aMeHOM. Jlyis »K3aMmeHa
COCTaBISIIOTCS 3aJaHUsl, KOTOPbIE BKIIOYAIOT KaK TEOPETUYECKHE BOMPOCHL, Tak M 3adayu. Ha
MOJITOTOBKY K DK3aMEHY, KaK MPaBUIIO, BRIJCISCTCS TPH JTHSA. Bo BpeMs MOATOTOBKH IPOBOUTCS
TpyNNoBasi KOHCYJIbTaIHU.



