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1. Ilesn ocBOeHUSsI AUCHHUIINHBI

MaremaTtuka, Kak (yHIaMEHTaJbHas JAUCUUIUIMHA, o0ecrneyuBaeT (OpPMHUPOBAHUE
IPEJCTaBICHUS. O MECTE€ M POJIM MaTeMaTHUKU B COBPEMEHHOM MHUpPE, MUPOBOH KYyJIbType U
ucropuu. Llenpro OCBOEGHUS AUCUUIUIMHBI SBJISETCS (POPMHPOBAHNME MATEMATUYECKUX 3HAHWMH,
YMEHMHM M HABBIKOB, CIIOCOOCTBYIOLUX PA3BUTHUIO KYJbTYpbl aHAIMTUUYECKUX MpeoOpa3oBaHUil,
JIOTUYECKOI0 U AJITOPUTMUYECKOIO MBIIIJICHHSI, MATEMaTUYECKOM UHTYULIMU B IIOCTAHOBKE 3aJa4
U BBIOOPA MHCTPYMEHTAJIBHBIX CPEJCTB MOJCIMPOBAHMS U aHATIN3a SKOHOMUYECKUX MPOLIECCOB.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

Jucnumnmaa «MaremaThKa Jjii 3KOHOMHCTOB» OTHOCHTCA K 0a3oBoi uyactu bioka 1.
JluciumimHa COCTOUT W3 Tpex pasjenos: «JIuHeiHas anreOpa», «MaTeMaTHYeCKU aHaTu3y» |
«Teopust BepOATHOCTEH M MaTEeMaTHYECKas CTATHCTHKA», SIBJISIONIUXCS HEOOXOAMMBIMH IS
OCBOCHHMSI BapUAaTUBHOMW YacTH MaTeMaTH4ecKoro mukia. Or6op Marepuana mpecieayer
CIeyIOIINe LEeIH: BHYTPUIIPEIMETHbIE — O0eCrieueHre [EJIOCTHOTO BOCIPHUATHS IUCHUIUIMHEI;
MEXIPEJAMETHbIE — O0OCCleuYeHre MaTeMaTHYECKUM aIlmaparoM CMEXKHBIX JIUCIHIUINH,
npodeccuoHanbHbie — (GOPMUPOBAHHWE YMEHHUSA MPUMEHITh MAaTeMaTHYeCKHEe METOAbl st
pelieHus: JKOHOMUKO-MaTeMaTHuYeckux 3aaad. OcBoeHue JaHHOW TUCIUIUIMHBI HEOOXOIUMO IS
JUCHUIUIMH: MHKpO3KOHOMUKA, MakposkoHomuka, CTaThuCcTHKa, DKOHOMETpUKa, DUHAHCHI,
Makpos3KOHOMUYECKOE TUTAHUPOBAHUE U IIPOTHO3UPOBAHUE.

3. [lnanupyeMble  pe3yabTaThl O0y4YeHHS] 1O  JUCHUIJIMHE, COOTHECEHHbIe C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTe/JbLHOMH MPOrpaMMbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneteHMit B coorBercTBUU ¢ ®I'OC BO, OOII BO u npuobpereHus Cleayromux 3HAHWMH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEbHOCTH:



Dopmupyemas
KOMIIeTEHLHA
(ko u GpopMyJIMPOBKA)

KOMIICTCHIIMU

(ko u popMyaMpoBKa)

NHaukaTop noCTHKEHUS

Ilepeyenn
IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHU s

Oo6umenpodeccuoHalbHble KOMIETEHIIUN

YK-1. Crnocoben
OCYIIECTBIIATD TIOMCK,
KPHUTUYECKUIN aHAIN3 U
CHHTE3 HH(pOpMAaIWH,
TIPUMEHSTH CHCTEMHBIH
TIOIXOJT /IS PELICHMS
[IOCTAaBJIEHHBIX 3a/1ad4.

BBIIEIISIA €€ 0a30BbIE
COCTaBIIAIOIIIE

YK 1.1. OcymecTnusier
CHCTEMHBIN aHaIN3 3aJ]auH,

3HaTh

OCHOBHBIC OTIPEAEIICHUS U TTOHITHS
HU3Y4YaeMBIX Pa3eioB JUCIUTUIMHEBI U UX
SKOHOMUYECKUE UHTEPIIPETAIIUH IS
TTOCTPOSHHUS YKOHOMHKO-MAaTeMaTHIECKIX
Mozelei

YmMmeTb

CocTaBnsiTh MaTEMaTUYECKUE MOJIETH TS
pelIeHUs 33/1a4d JTUHEUHOrO
nporpaMMupoBaHus. YMeTs pemats 3JII1
CHUMILIEKC-METOJIOM, a TAK)KE METOAOM
MOTEHLUAJIOB PELIATh YACTHBIN Cily4dal 3aa4u
JIMHEWUHOT0 TPOrpPaMMUPOBAHUS —
TPAHCIOPTHYIO 3aJa4y.

Baanern

TexHUKOMN BBIYUCIECHUS IPOU3BOAHBIX U
HAaXO0XIECHUS UHTETPajoB OT CIOXKHBIX
(yHKUWH, TEXHUKOW UCTIONB30BaHUS METOJIOB
KOMOWHATOPHUKY IS BEIYUCIICHUS
BEpOATHOCTEN COOBITHH, TeopeMamu baiieca u
cxemoil bepHyu, TEXHUKOU BEIYUCIICHUSA
YHUCIIOBBIX XapaKTEPUCTUK TUCKPETHBIX U
HEIPEPBIBHBIX CIIy4allHBIX BEJIMYMH. Brianers
3JIEMEHTaMHU MaTEMaTHYECKON CTaTUCTHKH.

4. O0beM, CTPYKTYpA U co/iepKaHue TN CIUTITHHbI

OO01mast TpyA0eMKOCTh JUCIHIINHBI COCTABISACT 9 3aUeTHBIX eIUHUI, 324 akaj. Jaca.
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anreOpa. YpaBHEHUE
NPAMOU U TIOCKOCTH.

CaMOCTOSITEITLHOU PabOTHI
CamocrosTenbHast padorta
Nol

Saganus mis

2 |IIpocTpaHCTBO 2 2 1 14 | camocTosITebHON paOOTHI
Tect 151 caMONPOBEPKU
6 mom uucne ¢ 30 u JJOT 1 2
A 9VK ¢ LMS Moodle
3aganus ans
3 |MaTpullbl ¥ ONIpeACIUTETH 12 | 12 1 14 | camocTosITeIbHON paOOTHI
KontponbHas pabora Nel
6 mom uucne ¢ 90 u JJOT 1 2
o SamaHus s
CuHcTeMbl JTMHEHHBIX N
4 . 4 | 4 1 14 |camocTosTENBHON PadOTHI.
anreOpanvecKux ypaBHEHUH
KonTponbnas pabora Ne2
DJIEMEHTHI JIMHEWHOT O 3anamms s
5 14 | 14 1 14,7 |camocTOsTENBHON PadOTHI.
MPOrPaMMHUPOBAHUS
KonTponbHas pabora Ne3
0,3 3auer
Hroro 3a 1 cemect
P 36 | 36 5 |03 | 66,7
144 qaca
6 mom uucie ¢ 30 u ;10T 4
BBoanast nexnusa. OCHOBEI 3amadus g
6 |muddepeHInaAIEHOTO 6 | 8 1 12 |camocTosATeNbHOI pabOTHI,
WCYHCIICHUSI. KonrtponbHas pabora Ne 4
v OYHKIUU ABYX 2 5 1 12 3aganus ans
MIEPEMECHHBIX. CaMOCTOSITEILHON Pa0OTHI
OCHOBBI HHTETPAJILHOTO 3apanus ans
8 p 6 | 6 1 11 | camocTosATeNnsHON paboTHI
HMCUYMCIICHHS
KonrtposbHast pabota Ne5
6 mom yucne ¢ 30 u J[OT 1 4
DIJIEeMEHTBI TEOPUH
oP N KontposibHas paborta Ne6.
9 |[BepositHOcTeil. CirydaiiHble 6 6 1 10
KontponbHas pabora Ne7
COOBITHSI.
CrydaliHbIE BEJTMYUHEI.
SamaHus s
OCHOBHBIC 3aKOHBI N
10 12 | 10 0,5 12 |caMocCTOATENIbHOM PadOoTHI.
pacnpenenenus CB, nx
KonTponbnas pabora No§
YHUCJIOBBIC XaPaKTEPUCTHKH.
DJIeMEeHThl MaTEMaTHYECKOM 3agaHus s
11 4| 4 05 10 AAHT AU
CTATUCTUKH CaMOCTOSITETLHOU PabOTHI
B mom uucne ¢ 20 u JIOT 0,5 2
DK3aMeH
IIpu moaroToBKE K
9K3AMEH 2 |05 (335 P &

sk3ameny: Tect mist
CaMOIIPOBEPKH




6 mom uucne ¢ 30 u J[OT 6 TecT a1 camonpoBepKu
TI0 pe3yJIbTaTaM OCBOCHUS
JVCLUTUTNHBL
9VK ¢ LMS Moodle

Bcero 3a 2 cemecTp 36 | 36 7 105 1100,5
180 yacoB
6 mom uuciae c 30 u /10T 6
HUTOI'O 324 yaca 72 | 72 12 | 0,8 | 167,2
¢ mom uucne ¢ 30 u /0T 10

Conep:xxanue pa3/iesioB IUCHUIIHHBI:

1. BekTopsl
1.1 Ompenenenue. [leiictBue Hajg BekTopamu. JleHCTBHS Hal BEKTOpPAaMHU B KOOPIMHATHOM
dbopwme.
1.2. Yron mexnay BekTopamu. PaccrosHue mexxay Toukamu. Hanpasisiolye KOCUHYCBI BEKTOpa.
YpaBHEHHE OTpeE3KA.
1.3 IlpoctpanctBo RN. [nuna BekTopa. CkansipHOe NPOU3BEIECHNE BEKTOPOB.

2. MaTpuubl M onpeaeJuTe U,

2.1. Onpenenenue. [leiictBue Hajg Matpunamu. TpaHcmoHupoBaHue marpuibl. CHMMETpUYHAS
MaTpula.

2.2. Onpenenurenu. CriocoObl BEIMUCICHUS onpenenurencei 2-ro u 3-ro mopsiakos. CBoicTBa
OIpEICIUTENEH.

2.3. MuHOpHI 1 anredpanveckre TOTOTHEeHUs. Brrancienne onpeaenuTeneil BRICIINX MOPSIKOB.
2.4. Obparnas marpuna. CriocoObl BEIYMCIEHUS 0OpaTHON MaTPHIIBI.

3. Cucrembl JIMHEHHBIX a/Ire0panyecKuX ypaBHeHU

3.1. Pa3perienHbIe CUCTEMBI IMHEHHBIX ypaBHEHH. MeTox ['aycca pemeHnst CuCcTeM JIMHEHHBIX
YpaBHEHUM.

3.2. Meton XKopmana —I'aycca pemenus CJIY. Omopuble pemienust cuctembl. [lepexon ot
OJIHOTO OIOPHOTO PEUICHUS K IPYrOMY.

3.3. [IpaBuino Kpamepa pemenns CJIY.

4. 3apaua JIMHEIHOr0 MPOrPaAMMHPOBAHHUS.

4.1. 3agaua maHUPOBAaHUA MTPOU3BOJICTBA. 3amaua o quete. [locranoBka 3JII1.

4.2. T'eomeTprueckoe penieHne 3a1a4u JMHEHHOTO MTPOTpaMMHUPOBAHUSI.

4.3. Pemenue 3JII1 cumruiekc-MeTo10M.

4.4. ITocrtanoBka TpancnoptHoH 3agaun. OnopHoe pemenne T3. Lk, MeTo1 ceBepo-3amaaHoro
yria.

4.5. AropuT™ penieHus TpPaHCIIOPTHOM 3a/1a4d METOJIOM MOTEHIUAJIOB.

5. OcHoBbI 1M PepeHIHATBLHOTO0 HCUHCIEHHUS.

5.1. llonsarue nmpousBonHoi (pyHkuu. [lonsarue nuddepenunana Gynxuu. ['eomerpuueckui,
¢buznyecKuit 1 SJKOHOMHUUECKHUH CMBICT TIPOU3BOHOM.

5.2. IlpaBuio nuddepeHInpoBaHus CyMMBbI, TPOU3BEACHUS U YACTHOTO (PYHKIIUI.

5.3. Tabnuiia MpOU3BOJHBIX MPOCTEUIIIHX SJIEMEHTAPHBIX (PYHKITHIA.

5.4. MuddepenuupoBanue cinoxxuoi GpyHkiun. IloHsTHE MPON3BOIHON BBICHIMX TOPSIKOB.

5.5. ®yHK1IMA ABYX NepeMeHHbIX. YacTHbIE TPOU3BOAHBIE |-T0 U 2-TO MOPSIAKOB.



6. OCHOBBI HHTETPAJIBLHOI0 HCYHCIEHHUS.

6.1. IlepBooOpa3Hass W HEONpPEACIICHHBIA HWHTErpaj. TabiMila OCHOBHBIX HEOIPEICICHHBIX
uHTerpaoB. OCHOBHBIE CBOMCTBA HEONPEEICHHOTO UHTETpaa.

6.2. OcHOBHBIE METOJIbI MHTETpUpoBaHHs. MeToa MoACTaHOBKUA. MeTod MHTErpUpOBaHUS I10
qacTsM.

6.3. OnpeneneHHbIil UHTETpaN. ['eOMETpHUYECKUI CMBICT OMNpeaesIeHHOro uHTerpaia. dopmyna
Hororona-JleiiOuuna. [Ipunoxenus onpeneaeHHOro HHTerpaa.

7. JJieMeHTbI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOI CTATHCTUKH.

7.1. OcHOBHbIE TOHSTHS TEOPUU BepOSTHOCTEH. Teopembl CIOKEHUS UM YMHOXKCHHS
BEPOSITHOCTEH.

7.2. ®opmyna monaHOW BepositHocTH. Dopmyna baiieca. AnpuopHble M aroCTEPUOPHBIC
BEPOSITHOCTH.

7.3. Cxema He3aBUCHUMBIX ucnbiTanuii. @opmyna beprymm. ®opmynsr MyaBpa u Myaspa-
Jlannaca.

8. Ciryuaiinble BeJIMYNHBI

8.1. 3akoHBI pacrpeneneHus] TUCKPETHBIX CIy4alHbIX BEIHYMH: OMHOMHAIBHBIM 3aKOH, 3aKOH
Ilyaccona, reoMeTpHYECKUI 3aKOH.

8.2. Yucnossle xapakrepuctuku JCB: maremaTuueckoe OKUJaHUE, IUCIEPCHUs, CPEIHEe
KBaJIpaTUUECKOE OTKJIOHEHHUE.

8.3. HenpepoiBHbIE cryuyaiiHble BenWYUHbL. DYHKIMS pacrpeneiaeHusi BeposiTHocTed. DyHKIHS
MJIOTHOCTH pacnpeneneHus BepositHocteit HCB.

8.4. Yucnossle xapaktepuctuku HCB: maTemaTuyeckoe oKuJlaHUE, TUCIEPCHUS, CPEIHEE
KBaJIpaTUUECKOE OTKJIOHEHHUE.

8.5. 3akonbl pacnpenenenuss HCB: paBHOMepHOe pacnipeneneHue Ha OTpe3Ke, MOKa3aTeIbHOe
pacnpenenenre, HopMalibHoe pacnpeaeneHue. @ynkuuu ["aycca u Jlamnaca.

9. J1eMeHTbl MATEMaTH4eCKOH CTaTHCTHKH.

9.1. I'enepanbHass U BBIOOPOYHAs COBOKYMHOCTb. CTaTHCTHYECKOE paclpesieleHue BBIOOPKH.
Moga, menuaHa.

9.2. DMnupuyeckas u TeopeTruueckas GyHKUUU pacnpeaeneHus. [lonuron u rucrorpamma.

9.3. Cratuctuueckue OLEHKM IapaMeTpoB pacnpezeneHus. [‘eHepanbHas U BbIOOpOYHAs
cpenssis. ['enepanbHas U BBIOOpOYHask AUCTIEPCHS.

5. 06p330BaTeﬂbele TEXHOJOI'MH, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TCEXHOJOI'MH, MUCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHHH
06pa30BaTeJII)HOF0 npouecca mo TMCHUMIJIMHE

B nporecce oOydeHust HCTIOJIB3YIOTCS CIIEAYIONINE 00pa30BaTEIbHBIC TEXHOIOTHH:

BBoaHasi JieKHMA — 1a€T II€pBOE LEJIOCTHOE NPEACTABICHHE O JUCUUIUIMHE U
OPUEHTUPYET CTYAEHTAa B CHUCTEME W3YYECHHS NaHHOW IUCHMIUIMHBI. CTYIEHTHI 3HAKOMSTCSA C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro pOJIbl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIHIUIAH U B
CHUCTEeME TOATOTOBKHM B IeioM. JlaeTcsi kpaTkuii 0030p Kypca, MCTOPHS Pa3BUTHS HAyKH M
MPAKTUKH, TOCTHKEHUS B 9TOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3JIAraloTCsl MEePCIIEKTHBHBIC
HampaBjieHUs ucciaenoBaHuid. Ha 93Toil  JeKuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpTraHHU3aIlMOHHBIE OCOOCHHOCTH paboOThl B pamMKax MaHHOW IWCIUIUIMHBI, a TakXe JaeTcs
aHaJn3 PEKOMEHIyeMOl y9eOHO-METOIMUYECKOU TUTEPATyPHI.

AxkageMuyecKas JEKIHA ¢ dJIeMeHTaMH JIeKIHH-0eceabl — ITOC/IEIOBATEILHOE H3J10-
JKEHHE MaTepuaia, OCYLIECTBIISIEMOE NMPEUMYIIECTBEHHO B BHJIE MOHOJOTA MPENojiaBaTes.
DNeMeHThl JIeKIIMU-0ece bl O00eCNeurnBal0T KOHTAaKT TMPENoJaBaTeNisi C ayauTOpued, dTo



MO3BOJIIET TIPUBIIEKATh BHUMAaHWE CTYJCHTOB K HauOoliee BAXKHBIM TeMaM JIUCHHUILIINHBI,
aKTHBHO BOBJIEKaTh HUX B YYEOHBIH MPOIECC, KOHTPOJIUPOBATH TEMIT HM3JIOKECHHS Y4EOHOTO
MaTrepuaia B 3aBUCUMOCTU OT YPOBHS €r0 BOCIIPUSTHUS.

IIpakTHYecKkoe 3aHSITHE — 3aHIATHE, MOCBAIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUU M
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKIIUU 3HAHUM.

KoncyabTauuum — BUJ y4eOHBIX 3aHATHH, SBISIONIMIACA OAHOM W3 (GOPM KOHTPOJISA
CaMOCTOSITENILHOM  paboThl  CTyACHTOB. Ha KOHCynmpTamusix MO MPOCKOE CTYIEHTOB
paccMaTpUBalOTCs HauOoOJIee CIIOKHBIE MOMEHTHI TP OCBOCHUM Marepuajga JUCIUTIIUHBI,
MpernoiaBaTelib OTBEYaeT Ha BOMPOCHI CTYIEHTOB, KOTOpPhIE BO3HUKAIOT Y HUX B IIpoliecce
CaMOCTOSITEIIBHOU PaOOTHI.

B nporecce 00y4eHust UCTIONIB3YIOTCS CIEAYIONINE TEXHOIOTUU JIEKTPOHHOTO 00yUSHHSI
U IUCTaHLMOHHBIE 00pa30BaTEeIbHbIC TEXHOIOTUU:
DJIeKTPOHHBIN yuyeOHBIH Kypc «MaremMaTruka Uisi JKOHoMHCTOB» B LMS
JaexTponHblii yausepcurer Moodle SAApI'Y, B koTopom:
- MPEACTABJICHBI 3aJaHUS JUISS CAMOCTOSITEILHOW paboThl OOydYarOUIMXCS 10 TeMam
JVICIIATUTAHEI,
- OCYUICCTBJISICTCS ~ IPOBEICHUE  OTHACIBHBIX  MEPOIPHITHH  TEKYIIEro  KOHTPOJIS
YCIIEBaEMOCTH CTY/ICHTOB,;
- MPEACTaBJICHBI TEKCTHI JIEKIIUH 110 OTACIBHBIM TEMaM JUCIUTUIHHBI,
- TIPEACTaBIICHBI PABUJIA MTPOXOXKICHHS TPOMEKYTOUHOM aTTECTAIMH MO JUCIUTUINHE;
- TMPEACTaBJIICH CIHCOK Yy4YeOHOW JIMTEpaTypbl, PEKOMEHIYeMOW Ui  OCBOCHHS
JVICIIATUTHHEI,
- mpexacrarieHa wuHpopmanus o (opMe M BpPEMEHH IPOBEACHUS KOHCYJBTAIMH 10
JUCHUTUTMHE B PEKUME OHJIANH;
- mocpeactBoM  (GopyMa  OCYHIECTBISCTCS CHHXPOHHOE W (WIM) aCHHXPOHHOE
B3aUMOJICHCTBHE MEXIy OOY4YalOMIMMHUCS M TPEToAaBaTeieM B pPaMKaX HW3Yy4CHHS
JMCIIATUTAHBI.

6. [lepeyeHb JMIEH3HMOHHOTO M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro MNMPH OCYILIECTBJEHUH O00pPa30BATEJNbHOI0 Mpolecca Mo
AUCIHHUIIMHE

B mpomecce ocymectBieHuss 00pa3oBaTeNbHOrO  Mporecca IO JUCIUTUIIMHE
HCIIOJIBb3YOTCSA:

JUst GOPMHUPOBAHUSI MATEPUAJIOB JIJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH W TIPOBEACHUS
MIPOMEKYTOUHOM aTTecTaIuu, st POPMUPOBAHUS METOANMUECKUX MATEPUAIIOB MO TUCIUILINHE:

- mporpammel Microsoft Office;

- u3aaTenbekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMeHHBIX NPO(ecCHOHAJBLHBIX 0a3 [JaHHBIX M HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPH OCYLIECTBJICHUH 00pa30BaTeIbLHOIO Npoiecca 1no
AUCHHIIMHE (MPU HEO0X0IMMOCTH)

B npomecce ocymiecTtBieHus — 00pa3oBaTENBHOrO — Mpolecca M0 JUCHMILIIMHE
HCITOJIB3YIOTCS

ABToMaru3upoBaHHass ~ OuOiaMoTeuHo-uHpopmauuonHas cucremMa «bYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHLHOW Yy4eOHOW JHMTEpaTypbl, PecypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «MHTepHeT» (IpH HEOOXOAMMOCTH),
PEKOMEHAYEMBIX I OCBOCHUS JUCHHUIIINHBI


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

a) ocHoBHasi Jjurtepatrypa OOmui Kypc BbICHICH MaTEeMAaTUKHU Ui SKOHOMHCTOB:
yaeOHuK 111 By30B / moxa pen. B.M. Epmakosa. — M.: UIHOPA — M, 2006. — 656 c. —
(Bricmiee oOpazoBaHue).

1. COopHUK 3a7a4 1O BBICIIEH MaTEMaTHKE Il SKOHOMHUCTOB: yuyeOHOoe rmocobue / moa pes.

2.

B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Bsiciiee oOpazoBanue).
becryxesa JLII. Jlunelinas anreOpa: npaktukym /JLII. bectyxesa, H.JI. Maiiopoga.
Spocn. 'oc. Yu-1 um. [LI. lemunona.- Apocnasne: Apl'Y, 2011. — 56 c.

UccnenoBanne QyHkmuii u moctpoeHue rpadukoB. Meroa.ykazanus /coct.JLIL.
becryxkesa, E.B Hukynuna, U.P. OBcsinnukoBa. fpocin. I'oc. YH-T. — Spocnasns, SApl'Y,
2007.- 28c.

[Toctpoenne smnupuyeckux (yHKImA. MeToauueckue ykasaHus. MeToJ.yKa3aHus
[coct.JLII. Becryxea, W.P. OBcsnnukoBa. fpocn. 'oc. YH-T. — Spocnasns, Spl'Y,
2001- 15c.

becryxesa JLIIL., MaiiopoBa H.JI. Teopust BepossiTHOCTEN M MareMaTu4ecKasl CTaTUCTHUKA.
[Tpaktukym. Y. 1: npaktukym /coct. JL.IL. bectyxesa, H.JI. MaiiopoBa; fpociu. ['oc. VH-
T uM. [LI". lemunoBa. — Spocnasns: Apl'Y, 2012. — 48 c.

0) AOMOJIHUTEIbHAS JIUTEpPaTypa:

1.

Bricmias matemaruka Juisi SKOHOMUYecKoro OakamaBpuata B 3 4. Yactp 1 : yueOHUK U
npakTukym s By3oB / H. L. Kpemep, M. H. ®puaman, b. A. Ilyrko, . M. TpumuH

nox penakmuedn  H. L. Kpemepa. — 5-¢ wu3a., mepepab. m jgom. — Mocksa .
WzparensctBo KOpaiit, 2023. — 276 ¢. — (Bsicmee oopa3oBanue). — ISBN 978-5-534-
05820-8. — Texkct : snexTpoHHbI // O6pasoBarenbHas mwiargopma KOpait [caiit]. —

URL.: https://urait.ru/bcode/513040

Kpemep, H. I1I. Jlunetinas anre6pa : yueOHUK U npakTukyMm s By3oB / H. III. Kpemep,
M. H. ®punman, U. M. Tpumus ; nox penakuueid H. I1I. Kpemepa. — 3-e uszn., ucnp. u
norn. — Mocksa : U3natensctBo HOpaiit, 2023. — 422 c. — (Bsicuiee oO6pa3zoBaHue). —
ISBN 978-5-534-08547-1. — Tekct : anekTpoHHbI // OOpa3zoBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510867

Tucun, B. b. Marematuka. Ilpaktukym : ydueOHoe mocoOue s By30B/ B. b. I'mcus,
H. III. Kpemep. — Mocksa : WzparensctBo [Opaiit, 2023. — 204 c. — (Bsicmee
obpazoBanme). —  ISBN 978-5-9916-8785-0. @ —  Tekcr:  2JIeKTpOHHBIH  //
Oo6pasoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511699
Manyeun, B. A. Jluneitnast anredpa 1 5KOHOMUCTOB. YUeOHHK, MPAKTUKYM U COOPHUK
3amad : s By30B / B. A. Manyrun, f. A. Poumna. — Mocksa : M3natensctBo FOpaiir,
2023. — 478 c. — (Bwicmiee obOpaszoBanme). — ISBN 978-5-534-02976-5. — Tekcr :
AIEKTPOHHBIN // O6pazoBarenbHast mwiardopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/511452

Kpace, M. C. MatemaTHKka B 5KOHOMHKE: MaTeMaTHUYE€CKHE METO/Ibl U MOJIETH : YUeOHHK
st By30B/ M. C. Kpacc, b. I1. UynpsiHoB ; orBeTcTBeHHbIN pepakTop M. C. Kpacc. —
2-e u3A., uctp. u gaon. — Mocksa : M3narensctBo IOpaiit, 2023. — 541 c. — (Briciiee
obOpazoBanme). —  ISBN 978-5-534-16298-1. — Tekctr : 2JIGKTpOHHBIH  //
Oo6pasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/530764
Hanui, U. A. JluaeiiHoe mporpaMMHUpOBaHMe : ydeOHOe Tmocobue s  By30B /

N. A. MManuit. — 2-e u3A., ucnp. u gomn. — MockBa : U3natensctBo FOpaiit, 2023. —
175c.— (Breicmee oOpazoBanme). — ISBN 978-5-534-04716-5. — Tekcr
AIIEKTPOHHBIN / Obpa3zoBarenbHas iatdopma IOpaiit [caiT]. —

URL: https://urait.ru/bcode/514977

I'mypman, B. E. Teopusi BEpOATHOCTEH M MaTeMaTHYeCKas CTAaTUCTHKA : yUYCOHUK IS
By30B/ B.E.I'mMypman. — 12-¢ u3n. — Mocksa: HszngarensctBo [Opaiit, 2023. —
479 c.— (Beicmee oOpazoBanume). — ISBN 978-5-534-00211-9. — Tekcrt



https://urait.ru/bcode/513040
https://urait.ru/bcode/510867
https://urait.ru/bcode/511699
https://urait.ru/bcode/511452
https://urait.ru/bcode/530764
https://urait.ru/bcode/514977

AIEKTPOHHBIN // O6pa3oBarenpHast mwiardopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/510437
9. MatepuajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMas [Jisl OCyLeCTBJIeHUsI 00pa30BaTeIbHOI0
npoiuecca no JTUCHUILINHE

MarepuanbHO-TeXHUUYECKas: 0a3a, HeoOXoquMas il OCYIIECTBICHHS 00pa30BaTEIbHOTO
mpolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOU COCTaB ClielUalbHbIC TOMEIICHHUS:

- yueOHbIe ayTUTOPHUH ISl IPOBEICHUS 3aHATUH JIGKLIMOHHOTO THUIIA;

- yueOHbIE ayIUTOPUU AJIsl IPOBEJCHUS MPAKTUYECKUX 3aHATHI (CEeMHUHAPOB);

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHS TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYIbTAIIUN;

- yueOHBIE ayAUTOPUU [UIsI TPOBEACHUS TEKYIIEro KOHTPOJS U IMPOMEKYTOUHOMN
aTTeCTallHu;

- IOMEIIEHUS Il CAaMOCTOSITEIbHON paboThI;

- IOMEUICHUS ISl XpaHEHHs W TNPO(PUIAKTHYECKOTO OOCTYKUBAHHUS TEXHUYECKHX
CpeICTB OOyYCHHS.

CrnenanbHble TOMEIIECHHUSI YKOMIUIEKTOBAHBI CPEACTBAMU OOYYCHHUS, CIYKAIIUMHU IS
npecTaBieHus yaeOHoM nHdopManuu O0JIbIION ayAUTOPHH.

[TomemieHust 111 caMOCTOSITENIBHON pabOThl OOYYaroIIMXCs OCHAILEHBI KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetn «VHTepHET» W obecrneueHueM AO0CTyma K
AIIEKTPOHHOH MH(pOpMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOD:

JotneHT Kadenps
MaremMaTnuecKkoro MOJeJIMPOBAHUS -
KaHJ.IIe] .H. H.JI.MaiiopoBa

O00JIHCHOCb, YYeHasl CIenetb noonuce U.0. Damunus


https://urait.ru/bcode/510437

IIpunoxenne Ne 1 k paGoueii nporpaMme AUCHUILINHBI
«MartemaTuka 1J1sl IKOHOMHCTOB»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIUHN CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBble KOHTPOJILHBbIE 32IaHNUSI UJIH MHbIE MATEPHAJIbI,
Heo0X0aUMBblIe J1JISl OLleHKH 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA /1A TeJIbHOCTH,
XapakTepu3youmx 3Tanbl GopMupoBaHus KOMIETEHIIUI

11 KOHTpOJ’ILHbIe 3alaHUd U HHbIC MaTEpHuaJbl,
HCIOJBb3yEeMbI€ B IIpolecce Telcymeﬁ aTrrecranumu

Tema. BekTopHasi ajreopa. YpaBHeHusi NPAMOM U IJIOCKOCTH.
3apaum.

Jansl Toukn A4,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).
1.Haiitu ypaBHeHue miaockocty Ay A5, Az .
2. Haiitu ypaBHeHue nipsiMoi A,, Az.

3. HaiitTu ypaBHeHHE IIIOCKOCTH, POXOASIIEH Yepe3 TOUKY A4 NepneHANKYIIpHO IpsIMO
A, Az,

Haittu yron Mexay 3Toi MIOCKOCTBIO M TIOCKOCThIO A1 A5, A3.

4. Haiitu ypaBHEHHUE NPSAMOIL, MPOX0oaALIeH uepe3 TOUKy A, nepneHAuKyIIpHO
mII0CKOCTHA 1 A5, A5.

OTBETHI:

1. 4x—-11y+9z—19 =0,

3. 5x+y—z—32=0 ;—r
x=7 _y+1 _z-2
4 -11 9
Hanel Touku 4, (—1,2,5), 4,(—2,0,3), 45(3,1,2), A,(7,—1,2).

1.Haiitu ypaBHeHue miaockocTi Ay A5, Ay, .
2. Haiitn ypaBHeHue npsiMon A;, Ay.

3. Haiitn ypaBHEHUE IIIOCKOCTH, MPOXOASAIIEH yepe3 TOUKY A, MepneHIuKYIIPHO NPSIMON
Ay, Ay HaliT yros Mexxay 3TOM IIOCKOCTBIO U TNIOCKOCTBhIOA 1 A5, A, .



4. HaiiTn ypaBHEHUE NMPAMOM, IPOXOIALIEH Yepe3 TOUKY A, MepneHIuKyIIpHO
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 MPOXOAUT Yepe3 TOUKHU

A(-L11,-3), B(2,-1,-1),C(-2,-5,1).
2. Haiitu ypaBHEeHUe NpaMO# L, KoTopast MpoxoauT uepe3 Touky D(-2, —3, —2) nep-
MEHAUKYISPHO TUIOCKOCTH Q.
3. Haiitu Touky nepeceuenus npsmoii L ¢ iockocteio x + 2y —z 4+ 5 =0
Haiitu npsamyro, npoxoasuryto uepe3 Touku A(-1,1, —-3) u B(2,-1,-1)
5. Haiitu yron Mexy 9Toi npsiMoit u mpsimoii 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, KOTOPasl IPOXOIUT Yepe3 TOUKU
A(-2,1,3), B(3,4,-1),C(2,-4,5).
2. Haiiti ypaBHeHHe npsiMoii L, KoTOpasi MpOXOAWT Yepe3 TOUKY
D(-1, -3, 2) neprneHaAuKyIsIpHO TUIOCKOCTH 0.
3. Haiitu Touky nepeceuenus npsimoit L ¢ miuockocteto 2x —y + z + 3 =0
4. Haiitu npsmyto, npoxoasmryto uepe3 toukun A(-2,1,3) u B(3,4,-1).
5. Haiitu yron mexy 3Toil npsimoit u psimoi L.
OtBeTsl:
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 orilennBanus.

Kaxnas 3agmaua onenuBaercsa Tpems Oamtamu. Tpu Oamia cTaBUTCS, €cClU 3ajavya
MOJIHOCTBIO pemieHa. JIBa Oayuia cTaBUTCS, €CJIU CTYIEHT 3HaeT (GopMyly WIU aITOPUTM
pellieHusl 3aJayd, yMeeT WX MPHUMEHSTb, HO JeNaeT BbIUMCIUTENbHBIE omuOku. Opun Oamn
CTaBUTCS, €CIU CTYJEHT 3HaeT (GOpMYITy WIM QITOPUTM DEHICHUS 3aJadd, HO HE yMEeT UX
npuMeHsTh. Hollb 6aiioB — eciu He 3HaeT (JOpMYITy WM aIrOPUTM PEIICHHS 3a/1a4H.
MakcuMaabHO BO3MOKHOE YMCIIO HaOpaHHBIX 0amioB — 15. OeHka «0TIU4YHO» CTaBHUTCS 32 14
- 15 6amnoB. Ouenka «xopomo» craBurcs 3a 11 - 13 G6amnoB. OueHka «ya0BIETBOPUTEIHEHOY
craButcs 3a 7 - 10 6aymoB. OrieHKa «HEYA0BIETBOPUTEIBHO» CcTaBUTCA 3a 0 - 6 Gaios.

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

1. Pemuts CJIY meronom XKopaana-I'aycca.

o5X, +12x, + 5%, +3x, =10, X — X, =3X%;, —4X, =1,
134X, +3X, + X; +3X, =2, 2. 92X —2X, + 2%, +3X, =2,
11x, +11x, +4X, +8X, =8. —X + X, —13%; —18x, =-1.
X, — X, +3%; + X, =6, X, +3X, —3X%; =2,
3. X, + 95X, =X, — X, =8, 4. . 44X +4x, —4x, =5,
X, +8x, —18X, —5X, =—6. =X, —5X, + 7%, =-1.
3%, +2X, + X; —6X%, =0, 3%, +2X, + X3 — X, =4,
5. 94X =X, = X3 —4x, =0, 6..9 2X, +5X, +3X; +2X, =-1,
X, +4X, + 3%, —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 onopHseix 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).

KonrtpoabHas pa6ora Ne 2 (TUIIOBBIE BAPHAHTHI).
Bapuanr 1.
1. Haiitu o6mee pemenue CJIY 1 01HO U3 YaCTHBIX PEILICHHIA.

3% + X, =5X, +7X, =3,
=X 42X, + X + X, =—2.

2. Haiitu nBa onopHbix pemenust CJIY:
2X, + X, —2%; =5,
{—X1+X3+X4 =2.
OTtBeTHI:
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 0IHO U3 YaCTHBIX PEIICHUA.

2X + X, =OX, +2X, =7,
=X +2X, + X, =X, =—1.

2. Haiitu nBa onopubix pemenus CJIY:

2X, + X, —X; =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 oneHuBanus.

Kaxnas 3amada oneHuBaeTcss naBymsi Oamtamu. JlBa Oaiia CTaBUTCS, €ClIM 3ajada

MMOJIHOCTBIO PCUICHA. OI[I/IHa Oamta CTAaBUTCH, €CJIM CTYACHT 3HACT AJITOPUTM PCIICHHUA 3a/1a4H,
YMEET €r0 NMPUMCHATH, HO ACJIACT BBIYHCIIMTCIIBHBIC omnOku. Homp 0amioB — eciv He 3HACT

AJITOPUTM PCIICHUA 3ada4u.

MakcuManbHO BO3MOXKHOE YHCIIO Ha6paHHLIX oaioB — 4. OI_[CHI(a «OTJIUYHO» CTaBUTCA

3a 4 Oamra. OmeHKa «Xopomio» cTaBUTcs 3a 3 0amta. OmeHKa «yIOBICTBOPUTEIIEHO» CTaBUTCS

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

Tema. Onpenennren 1 MATPULIBL.
3agaun.

1. BoluncnuTh onpenenuTenb: a) pa3okKUB €ro Mo 3IeMeHTaM Kakoi-1100 cTpoku; 0)
PAas3JIoKHUB €ro 0 3JIEMEHTaM KaKoro-JInbo cTosdIa; B) MOITY4YHB MPEIBAPUTENILHO B KaKOM-

100 CTPOKE WM CTOJIOLE HYIIH.



1 2 3 4 2 1 5 1
1 0 2 5 9 2 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, 0OpaTHYIO 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 npomssencanitAB, BA, AC, CA, BC, CB, xotopsie
HMMEIOT CMBICIL.

1 -1 3,0 -y (0 120
A= (7 De=(@ e=(3 2 0 o)
OTBETHL:

N 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. Pemuts CJIY aByms criocobamu: no npasuity Kpamepa u ¢ moMoIbto 00paTHOM 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)
KonrpoJsibHasi pagora Ne3 (THnoBble BApHAHTDI)
Bapmuanr 1
-3 4 1 6
0O 5 -1 -5
1. Haiftu matpuily, KOTOpYIO HYKHO MpHOaBUTH K > 8 0 8l YTOOBI TOJYYHUTh
1 -7 1 2

€MHUYHYIO MaTpHILY.
2 4 -1

2. Bovrumcnute onpenenurens |7 3 2 |.
31 -2



3 2 2 2
2 3 2 2
3. BbIUHCIUTH ONpEACTUTEHh .
2 2 3 2
2 2 2 3
0 1
4 1 -1 2 A
4. Haiitu npousBeaenue matpury |7 1 -3 0 3
01 0 -2
-1 0
3 -4 5
5. Haiitu matpuny oOpatHyto k matpurie |2 -3 1
3 -5 -1

6. Pemmts CJIY naByms crmocobamu: mo mpaBwiy Kpamepa u ¢ MoMoOInbi0 0OpaTHOM
MaTPHIIbI
Xy — Xz +x3 = —2,
Xy +x;— x3 =4,
Xy + 2x; +x3 =4,
OTBeETHL:
4 -4 -1 -6 0 -5 -8 29 -—11
1. |9 -4 1 51 5 66 3.9 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.Haiitu wmarpuily, koTtopyto HyxHO npubaButh k| 4 -1 0 2 5|, 4roObl TOIYYHTH
3 -1 2 2 4

3 5 1 -11
4 -1 1 -5 9].
-3 1 -2 -2 6

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




2 1)(-1 2 3

4. Haiitu mpon3BeaeHNE MaTPUL] . .
POHSEEX PRI 2)lo 1 -1

2 5 7
5. Haiitu matpuiy oOpatHyro k Matpure |6 3 4
5 -2 -3

6.Pemuts CJIY aByms crioco6amu: o mpasmity Kpamepa u ¢ TOMOIIbI0 0OpaTHOM MaTPHUITBI
Xl — .1’2 + 2.{3 = _1,
.1’1 + .Xz — XS - 2,
2.?(1 +XZ +.X3 = 5

12 5 0 -3 -2 ) 5 & 1 -1 1
Omers:1.] 0 0 1 -7 4 |2 -2383.90 4. _1 0 s 5. |-38 41 -34
6 2 -4 -4 2 B 27 —29 24

Kpurepuii oneHuBaHus.

Kaxxmas 3amava oneHuBaercss TpeMs OayiamMu. B 1mmectoMm 3aaHuy KaxkIblid Crocoo
penieHus olleHuBaeTcsl TpeMs Oatamu. Tpu Oaia cTaBUTCS, €CIU 3aa4a MOJHOCThIO pelieHa.
JIBa Gasuta cTaBUTCS, €CJIM CTYJEHT 3HACT AJITOPUTM PpEUICHUs 3a/1aud, YMEET €ro MPUMEHSATD,
HO JIelaeT BBIYUCIUTENbHbIe OmMOKU. OAuH Oali CTaBUTCS, €CIM CTYACHT 3HAeT aJrOPUTM
pelleHuss 3aJayd, HO HE yMeeT ero MpuMeHsITb. Homb OamnoB — eciau He 3HaeT ajlropuTM
pellIeHus 3a1auH.

MaxkcuManbHO BO3MOKHOE YHCTIO0 HaOpaHHBIX 0amsioB — 21. OrieHKa «OTIWYHO» cTaBuUTCA 3a 19-
21 6amnoB. OreHka «xopoiio» cTtaBuTcs 3a 15 - 18 6amioB. OneHKa «yAOBIETBOPUTEIHHOY
craButcs 3a 9 - 14 6amoB. OnieHka «HEYA0BIETBOPUTENBHO» CcTaBUTCs 3a () - 8 Gaios.

Tema. J1eMeHThI JTUHEHHOT0 MPOrPAMMHPOBAHMSI.
3agauun.
1.Jlannple 3amaun 3amnucaTh B Tabmuiy. [locTpouTs MaTeMaTHYeCKyr0 MOJENb 3aJayu.

Pemnts 3a1auy rpaguueckumM METOIOM.

a) @abpuka BBITYCKAET /IBa BUJA KPACOK: JJIsl HAPYKHBIX U BHYTPEHHUX padoT. [lns ux
IIPOM3BOJICTBA MCIIONB3yeTCs /Ba BUJA Chipbs A u B. 3amac cbipbst Buia A 6 TOHH B CYTKH,
celpbsi B 8 ToHH B cyTku. Ha npousBoacTBO 1 TOHHBI Kpacku AJisi HApYKHBIX padOT pacxoayercs
1 enuHuna celpbs BUJa A 1 2 eAMHULIBI CHIPBS BUJa B, a Ha mpon3BoACTBO 1 TOHHBI KpacKu JUIst
BHYTPEHHUX pabOT pacxoayercs 2 eAWHUIBI ChIpbi BUAa A u lemuHuWIa ChIpbs BUAa B.
N3yueHne pblHKa cOBITa MOKA3aj0, YTO CYTOUHBIA CHPOC HAa KPAcKy Uil BHYTPEHHHUX padbOT
HUKOTJa HE TMPEBBIIIAET CIpoca Ha KPacKy Ul BHEHIHMX paboT Ooiblie, yeM Ha | TOHHY.
Kpome Toro yctaHoBieHO, YTO CIPOC Ha KPACKY JJIsl BHYTPEHHUX pabOT HUKOT/a HE TPEBbIIIaeT
2 TOHH B cyTkH. ONTOBBIE IIEHBI OJHON TOHHBI Kpackd paBHBI: 3 THIC. PyO. A KpacKu s
HapyXHbIX paboT; 2 Thic. pyO. A Kpacku i BHYTPEHHUX paboT. YCTaHOBUTH, Kakoe
KOJIMUECTBO KPACKH KaKJI0TO BUAA HAJI0 MIPOU3BOJIUTE, YUTOOBI 1I0X0/ OT peaau3aluu IpoayKIUn
OBLT MAKCHMAJTBHBIM.

0)dupma mo mepepaboTke KapTodesnas MPOW3BOAUT TPU BUIAA MPOAYKIMH: JOJBKH,
KyOUKHM M XJIOMNbS. AHalU3 3arpy>KEHHOCTH OOOpYJOBaHUS M CIIPOCa Ha PHIHKE MOKa3bIBAET



BO3MOYKHOCTh TPOU3BECTH W CcOBITH 10 1,8 T momek, 1,2 T kyOukoB u 2,4 T XJIOIBEB.
HeoGxomaumelii 1 nepepaboTku kaprodens ¢pupMa 3akymnaeT y ABYX MOcTaBHIMKOB. M3 1 T
kapTodens nmepBoro nocrasuymka moxydaercs 0,2 T gonek, 0.2 T kyoukos u 0.3 T xmonbes. 13 1
T Kaptodenst BToporo nocrasimka noiyuaercs 0,3 T gonek, 0.1 T kyoukoB u 0.3 T Xj0mbEB.
Jloxoz OoT peanu3anuu roTOBOM MPOJYKLUUHU, KOTOPbIE MOXHO MOJIYYUTh U3 OJHOU T KapTodes
KaX/I0r0 IOCTaBIIMKA COCTaBiIAeTO 5 .. JUIsl MEpBOro IMocTaBUIMKa W 6 1a.€. i BTOPOro
nocrasiuka. Kakoe konuyectBo kaprodess Hajgo NpUOpecTH y KaKOoro MOCTaBLIMKA, YTOOBI
o0ecrneunTh MaKCHUMaJbHYK MpHOBUIb OT peaJn3alud TOTOBOH 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; — 2x5(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), Fin = —4; X=02-21-24), A€ [0,1] X =(5;8), Foin = —11;
Frnax =1

3. 3amucarh TPaHCIOPTHYIO 3a7ady B Ta0yuIiy. [locTponuTs ee MaTeMaTHIeCKyI0 Mojelb. HalTi
MEPBOHAYAIIBHOE PACIPENICICHHE MOCTAaBOK M BBIYMCIUTH CTOMMOCTH IEPEBO3KU MO 3TOMY
miany. IlepeliTh mo LMKy K APYroMy pacnpeieieHUI0 MOCTABOK M BBIYMCIUTH 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 MpoBE€ACHUSA l'[pOMe)KyTO‘{HOi/i arrecranmuu

10.

11.
12.

13.

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

21.
22.
23.
24.

Bomnpocs! k 3a4ety

BexTopsl. Onpenenenre 0CHOBHBIX NOHATUH. Onepanuu Hajl BEKTOPaMH.
[TpsimoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTU M B HpocTpaHcTBe. Onepanuu
HaJl BEKTOpaMH B KOOpPAUHATHOM (Gopme.

CriocoOblI 3a1aHus IPSIMOM HA IVIOCKOCTH U B IPOCTPAHCTBE.

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

Yroa Mexay npsMbIMU. Y CJIOBUE NEPIEHAUKYIAPHOCTH MPSMBIX.

Crioco6s!1 3a1anus miockoctu. O01iee ypaBHEHUE IIIOCKOCTH.

JIuneiiHble ypaBHEHUS M CUCTEMBI JIMHEHHBIX ypaBHEeHUM. OmnpeneneHue OCHOBHBIX
TTOHSTHUH.

PaBHOCHIIBbHBIE TPE0OpPa30BaHUs CUCTEMbI JIMHEHHBIX YPAaBHEHHH.

Pemenne cucrempl TMHEMHBIX ypaBHEHMH MeronoM l'aycca m meronom JKoppana-
l"aycca.

basucHbIE ¥ ONTOPHBIE PEIICHNS CUCTEMBI JUHEHHBIX YPABHEHUM.

n
Ornpenenenne mpocTpanctea R .

JIuHelHas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
n
Basuc npoctpanctea R

HekoTopble reoMeTpHuecKie 0ObeKThl B mpocTpancTee R .

ITonsiTHE MaTpPUILBI U JEHCTBUS C MATPULIAMH.

[Tonsitue onpenenutens matpuilbl. CBOMCTBA ONpeAeIuTenei
OO0parHas MaTpHLa.

ITpaBuiio Kpamepa.

3aaya MjIaHUPOBAHUS POU3BOCTBA.

[TocraHoBka 3amayn JIMHEHHOrOo NporpamMmupoBaHusi. OCHOBHbIE TOHATHS U HX
OIIpEEIICHUS.

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

ITocTanoBka TpaHCHOpTHOﬁ 3aga4u. OCHOBHBIC TTOHATHUS B UX OIIPCACIICHUA.



25. TlepBoHavanpHOE pachpesieieHre moctaBok. [lepexom OoT oHON MOCTaBKH K JPYrou

10 LHUKITY.

IIpumepsbl 3a1aHUi MUCHbMEHHOI0 3a4eTa:
1 Bapuanr.

1. Hepeqncnmb BCE CIIOCOOLI 3aJaHus HpHMOﬁ Ha IINIOCKOCTH U HAIINCaThb
COOTBETCTBYIOIINEC YPABHCHUS.

. X+1 y-2 Xx-1 y+2
Haiiti yron mexmay npsiMbIMu 1 = 5 u 1 = 5

Tlpu xakom 3nauenun npsambie 2X —3Y+5=0u kx+7y-5=0
a) MapaJijiesIbHbl; 0) NepreHUKYIIpHbI?

2. 3anucatp ganuyto CJIY B marpuuHoM BuUe.
Haiite onpenenenue ooparHoit MaTpuisl. Pemts CJIY ¢ noMolsio 06paTHON MaTpHILIbI.

Xl - X2 = —1
Pemuts CJIY no mpasuiny Kpamepa.

3. Hanmcars CJIY, cocTosinyto u3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMH, B pa3pelieHHOM
Buje. 3amucath obmiee pemenue 3toit CJIY. 3anucate sty CJIY B Tabnuiy. 3anucath
6aszucnoe pemenne CJIY. Jlate onpenenenue 6asucuoro pemenus. Ilepeiitu ot aToro
6a3uCcHOro pemeHus K apyromy. byayT nu atu perienus onopHsiMu? Jlate onpenenenue
OIOPHOIO PEILIEHUS.

4. Basuc B nmpoctpancTeeR %, Kakue jiBa BeKTOpa MOI'yT 06pa3oBbIBaTh 6a3KC B MPOCTPAHCTBE
R*?

Basuc B npoctpanctBeR > . Kakue Tpu BeKTOpa MOTYT 06pa30BbIBaTh 6a3KC B MPOCTPAHCTBE
R3?

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

5. Jana 3JIIT:
f=x-% (min)
X — Xp = 2,
X+ Xy <3,

X >0, X,20.

CdopmynupoBats 3Ty 3agady. Onucarh alnropuT™ rpauueckoro crnocoda pemeHus 3a1aqn
JIII. Kako#i Bua uMeeT 1onycTuMoe MHOKeCcTBO? JlaTh onpeenenus JMHUU YPOBHSI LIEJIEBOI
GbyHKIIMM 1 BeKTOpa - rpaguenTa. Haiitu pemenue 3Toi 3a1aun.

6. /lana TpaHcriopTHas 3aj1a4a

1
A=(352), B=(28) C=|2
1

Ol o DN



CdopmynupoBaTh 3a7a4y; 3aUcaTh MATEMAaTHIECKYIO0 MOJIETh 3TOH 3a7auu. 3anucaTh
naHHble B Tabnauiyy. HaiiTi nepBoHauanbHBIN IUIaH IOCTABOK MO METOAY CEBEpO-3aMaJHOro
yrjla ¥ CTOMMOCTD IEPEBO3KH 0 3TOMY IU1any. [lepeitt k ApyromMy miany mocTaBokK Mo
LUKy ¥ HATH CTOUMOCTb [TEPEBO3KHU 110 HOBOMY ILJIaHY.

Bapuanr 2.

1. I[Tepeuncnuthb Bce CIOCOOBI 3aJaHMsI INTIOCKOCTH U HAIMMCATH COOTBETCTBYIOIINE
YpaBHEHUS.
Haiitu yron mexay miockoctsimu  2x —y+z—5=0 uw x—-5y+2z—1=0

Jlpu kakom 3HaueHuu K npsmeie3x —ky+1=0 uw 5x—y+2=0
a) MapaJijiesIbHbI; 0) NepreHIUKYIIpHbI?

2. 3anucatp nannyto CJIY B MaTpuuHoM Buje.
JHatb onpenenenne odparaHoi MmaTpullsl. Pemmuts CJIY ¢ mOMOIIBIO 00paTHOM MaTPHIIEL.

2%, + X, =5,

Pemute CJIY no npasuiy Kpamepa.

3. Hanucars CJIY, cocTosiyro U3 2-X ypaBHEHH ¢ 4-Msl IEPEMEHHBIMU, B pPa3pelIeHHOM
Buje. 3ammcath obmiee pemenue 3ol CJIY. 3anucats 3ty CJIY B Tabnuiy. 3anucarb
6azucHoe pemenue CJIY. Jlate onpenenenue 6asucHoro pemenus. [lepeiitu ot atoro
0a3ucHOro pereHus K apyromy. byayt au 3tu pemenus onopueiMu? Jlath onpezenenue
OTIOPHOTO PEIICHUSI.

4. Basuc B npoctpancTBeR 2. Kakue /Ba BEKTOpa MOTYT 00Pa30BbIBATh 6Aa3KC B IPOCTPAHCTBE
R??

Basuc B npoctpancTBeR? . Kakue Tpu BeKTOpa MOTYT 00pa30BbIBaTh 6a31C B MPOCTPAHCTBE
R3?

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

5. Hana 3JII1:

f =x, +3x, (max)
2X, =X, 22
X +X,<4

=20 x,=20

CdopmynupoBars 3Ty 3agady. Onucarh alnropuT™ rpaduueckoro crnocoda pemeHus 3a1aqn
JIIT. Kako# Bua umeeT JonmycTUMOe MHOXeECTBO? J[laTh onpeneseHns TMHUM YPOBHS LIENEBOU
¢byHKIMU ¥ BeKTOpa - rpaavenTa. Haiitu perienue sToii 3agaun.

231
6. Jlana TpaHcriopTHas 3amava: A = (12,18) B= (7,10,13) C=
127
CdopmynupoBaTh 3agady; 3amucaTh MaTeMaTHYECKYI0 MOJENb STOW 3adadu. 3amucaTth
JMaHHble B TaOimiy. HaiiTh mepBOHAYaNbHBIN TJIaH TIOCTABOK IO METOJYy CEBEpO-3araJHOro
yIJIa U CTOUMOCTBH IEPEBO3KHU MO 3TOMY IUIaHy. Ilepeltn k Apyromy miaHy MOCTaBOK IIO
III/IKJ'Iy nu HﬁflTI/I CTOUMOCTH HepeBOSKI/I 110 HOBOMy l'IJ'IaHy.



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

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

2. HailiTi penensl, UCNOJIb3YS SKBUBAJICHTHbIE OECKOHEUHO MaJlble:

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

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

3. Haiitu 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 acuMOTOTHl QYHKIHH:

_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
Omets: y =x;, x=%x3,v=x;, x=-1, x=2, y=1, x=1;, x=-51vy=x-1.

CamocrosiTe/ibHast pa6oTa (THNOBbIE BADUAHTHI).

Haiitn acumnroTs! rpaduka Gpynkuuu. Haiitu Touku nepecedenus rpaduka QyHKIHHA C OCSIMH
KoopauHat. U300pa3uth 3TH AJIEMEHTHI UCCIe0BaHus (YHKIIUUA HA YEPTEKe.

L oy- 1-2x? 2y= 1-2x° 3y= 5x°
' X2 +2x—-3 ~ x?’+3x-4 7 x2-9
OTBeTBI
1
1. X = —3, X = 1’ :V = —2 (O’_E),(iO.B\H’E}O)
2. x=—4,x=1,y=—2x+6 (0,-0.25), (0.5¥%,0)

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

Kpurepuii oneHnBaHus.

Ecnu Bce 3amanus pa60TBI BBIITIOJIHCHBI IIPABUJIBHO, TO OLCHKA pa6OTLI — «OTJIHYHO».
Ecmu CTYACHT BJIAJICCT aJITOPUTMOM HAXOXKJACHUSA BCPTUKAJIBHBIX aACUMIITOT W 3HACT (I)OpMy.]'IBI



JJI1 HaXOXICHHUA HaAKJIOHHOM AaCHUMIITOTHEI H IMPaBUJIBHO BBIINIOJIHACT OOHO U3 Sa,ﬂaHI/Iﬁ, TO
CTaBUTCA OLCHKa «XOPOIIO». Eciu CTYACHT 3HACT AJII'OPUTM HAXOXIACHUS BCPTUKAJIBHBIX
ACUMIITOT U 3HACT q)OpMyJIBI JJI1 HaXOXIACHU A HAKJIOHHOM aCUMIITOTBI, HO HU OJHO H3 SaﬂaHI/Iﬁ
MMpaBUJIbHO HEC BBIIIOJHACT, TO OLCHKA pa60TbI — «YHOBJICTBOPUTCIILHO. Eciu Bce 3agaHus
pa6OTBI HC BBIIIOJIHCHBI, TO OICHKA — «HCYAOBJICTBOPUTCIIBLHO).

Tema. luddepenunaibHoe ucumncjieHme.
3amauu.

1. HccnenoBath GyHKIMIO HA MOHOTOHHOCTh U DKCTPEMYM
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
OTBETHL:
Vmin = }'(3_1) = —g_l;ymm = }’(3_0'5) = _G-53_1;ymin = .}1(3_0'25) = —0.25¢7!

y="Sy=xe
OTBeThI:
Tmax — }r(g) — g_lymax — }1(1) = 3_1

y= Xexy - xzex
OTBETHI:
Ymin =y(=1) = —e~ ! hmin = ¥(0) =0
Ymax = }’(_2) =4e”?

2 HccnenoBaTh (QyHKIMIO HA BBITYKJIOCTbh 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 MHccnenoBath (PyHKIMIO MU TOCTPOUTH €€ Tpaduk
y=x* — 13x2 4+ 36,y = x> + 6%y = x3 + 4x,
v=xlnx, y = Xxe*, y:e—xz_
KonTtpoabHnas padora Ned4

HccnenoBaTh PyHKIMIO U TOCTPOUTH €€ rpaduk.

1. y=—x+x°



o y=x'-15x*

3 y=x -3’
4. y=x+3x°
1 3 2
y==x>+X
5. 3
6. y =3x°—x
7 y=-X+X
g y=x-3x
1.,
=——X"+4X
9. V73
10. Y =8x* —6x

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

13,y =x"—4x"+3

14,y =X —4x?
y==x"-2x?
15.
16.y=x"-2X’
4
=—Zx'+=x°
17.” 5
18 y=—>x"+x°
19 y:—%x“+8x

20, ¥y = X" —8x° +16x"

Kpurepuii onieHuBaHMs.

Ecnu uccnenoanue GyHKINN BBIMOIHEHO IPAaBUIBHO U IpaduK MOCTPOEH BEPHO, TO OI[CHKA
paboThl «oTnnyHO». Ecnu uccrnenoBanue (yHKIUU BBITOJHEHO MPABHIBHO, a MPHU MOCTPOCHUH
rpaduka JIOMyIeHbl OMMOKH, TO OLEHKa paboThl — «Xopouo». Eciu CTyJeHT 3HaeT alropuTM



uccieqoBaHusl (YHKUMH, HO JOMYCKAeT BBIUMCIUTENbHBIE OIIMOKH, TO OLIEHKa paboThl —

«yIOBJIETBOPUTENbHO». EcCiM CTyZeHT He 3HaeT aJIroputr™M, TO OLEHKa paboThl

«HCYOOBJICTBOPHUTCIBHO».

Tema. UHTerpajibHoe UCUMCIIEHHE.
3anayu.

1. HaiiTu uHTErpansl, UCIOIB3YS METO 3aMEHBI IEPEMEHHOI!
Idx | dx I|n5xdj dx

X 3
X XA/ In® x

3Xx+1Y5-4x

OTBETHI:

1 3x + 1|+ C L 5 — 4 |+Cli bx+C——+C
—Iin|ax — —1n — X —[n-Xx

3 4 6 VInx

- sin X 4 :

[ cos x+/sin xdx [~ "dx [x%* dx [e"* cos xdx
COS X

OtBerTsl:

gsinx Vsin x+C§ cos3x + €0.25¢*" + Cesinx 4+ C

2. Haiitn MHTETpPAJIbl, UCIIOJIB3YsI METOJ UHTCITPUPOBAHUS 110 HACTAM:

jxsin 3xdx Ixezxdx len 3xdx

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

3. Haiitu HWHTCIpaJibl, UCIIOJIb3Ys AOIMMOJIHUTCIILHYIO Ta6J'II/II_[y HHTCIPpaJIOB:

dx dx dx J- dx
J.\/ ZJ 2 I 2 _ V4x3-25
16—4x2 7 9x“+179x“ -4
OTBETHI:
0.5 arcsin - + C ~arestg3x + C——In o= 4+ €0.51 ‘2 +[4x? 25|+c
. HI‘CSIHZ 3HFCSg X 12n3x+2 . n X X

4. BpUHCIHTH OMPCACIICHHBIC UHTCI'PAJIbI.

2 1

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

5. Haiitu nomans purypsl, orpanuyeHnyro rpadpukamu GpyHkuuid. Caenats 4epTex.

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

Koutposnbnas padora 5 (THNOBOii BapuaHT).



Haiitu HCOMPCACIICHHBIC HHTCIPAJIbl, BBIYUCIIUTL OIMMPCACIICHHBIC HHTCIPAJIbI.

OTBETHI:
dx 1
1. “In|7x — 1|+ C
j?x—l? | |
dx >
2. [ 05"+ C
xIn® x

&Ifﬂlidx : +C

cos? X cos x

4. f x%e " dx —0.25¢ " +C

2 3

5.jX4dx 0.051n13.5

° 5x*+1
6..|.xe’2xdx —0.25(2x + e 2* +C
7.jx|n7xdx 0.25x22mIn7x—1) +C
8.J. ?X l,_lnx_”:i +C
3X° -6 642 x4+ 2

Kpurepuii onieHuBaHMs.

Kaxxaplii mpaBUIbHO HalJIEHHBIM MHTETpajl OLEHUBAETCsl B OJuH Oaml. MakcHMaabHO BO3MOXKHOE
KosinyecTBo OamnoB — 8.Ecnu HaOpaHHas cymma OansioB 8, TO oleHKa paboThl «OoTau4HO». Eciu cymma
6a/mu1oB 6 WM 7, TO OLEHKa paboTsl — «xopomoy». Ecian cymma 6amioB 4 uimu 5, TO olieHKa paboThl —
«ynoBieTBopuTenbHO». Ecnu cymma 6anos 0 — 3, To olieHKa paboThl — «HEYTOBIETBOPUTEIBHO.

Pacuetrnas camocTosiTeibHasA padota 1 (TUNIOBbIEe BADHAHTHI).

Boruncnuth miiomanas Gurypsl, orpaHudeHHyo rpadukamu GyHkuuid. CaenaTs 4epTex.

1 f(x)=x*-6x-3g(X)=-x+3 Otset: $=343/6
2. f (X) =x?-3x g (X) =-3x+4 Ortsert: S=32/3
3. f(X)=X2—6X+1lg(X):X+1 Ortser: S=4.5

4, f(X)=X2—3X—59(X):—X—2 Ortsert: S=32/3



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

6. f(x)=—x*+6x9g(x)=x+4 Orser: S=4.5

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

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

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

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

Kpurepuii orienuBaHus.

Ecin npaBuinbHO NOCTpOEH 4YepTeXk, BEPHO HANKWCAH HHTErpan Al BBIYMCICHUS
IUIOUIAIM M BBIYMCIEHUS BBINOJHEHbI MPAaBUIbHO, TO OLIEHKa paboThl — «oTiau4HO». Eciu
IIPABWJIBHO MOCTPOEH YEpPTEK, BEPHO HANMCAH MHTErpaj JJs BBIUMCICHMS IUIOLIAAN, HO IpU
BBIUMCJICHUSIX CJIETaHbl OIIMOKH, TO OLIEHKAa paboThl — «XOpoIio». Eciau mpaBMIIbHO MOCTPOEH
YyepTexk, HO HEBEPHO HAINMCAH MHTErpai JJis BBIYUCIICHUS IUIOIAAN (HO BBIUMCIICHUS JOBEICHBI
JI0 KOHIIa), TO OIIEHKa padOThl — «yJOBJIETBOPUTEILHO». ECIIM HENPaBUIILHO MOCTPOEH YEPTEX U
HEBEPHO HaNMCaH UHTErpall, TO OIIEHKA — «HEYAOBIETBOPUTEIHHO.

Tema. @®yHKIUH ABYX IIepEMEHHBIX.
3agaun.

1. Haiiti o6nactp onpeneneHus GyHKIUH IBYX epeMeHHbIX. Clienars uepTex

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

2. Haiiti muHun ypoBHs QYHKIMHU IBYX TepeMeHHbIX. Cenarh YepTex.
z=x2+y2z=x%—yz=2x-3y

3. UccnenoBath (QyHKIHMIO IBYX MEPEMEHHBIX Ha SKCTPEMYM.

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

PacyerHasi camocTosiTeIbHAsE padoTa (THNOBOI BapHAHT).

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



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

2. JluHelHyI0 (YHKIIMIO, BEIYUCICHHYIO TI0 METOY HAUMEHBILINX KBaPaTOB;

OneHuTh MOTPEUIHOCTH JUIS KaKJIOW U3 MOJyYeHHBIX (DYHKIMA M CPaBHHUTH Pe3yJbTATHI
[Toctpouth Tpaduku 3a7aHHON (YHKIMHA M HAWJCHHBIX SMIUPUYCCKUX (DYHKIHMHA HA OJHOM

yeprexxe. Halitu 3HaueHHs QyHKIIUN MIPHU X,

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

i=

2.y=095x —1.1; X7, & =11; y, =1.275

i=
Kputepuii orieHuBaHus.

[TepBoe 3amanue orieHuBaeTcs B 1Ba 0ayuia. Bropoe 3aganue onieHuBaeTcs B yeThbipe O6aia. Ecim
HaOpaHHas cyMMa 0ajuioB 6, TO OLeHKa paboThl «O0TIIMYHO». Eciau cymma 6amioB 4 unu 5, To olieHKa
paboTs! — «xopomo». Ecau cymma 6amtoB 3, To orieHKa paboThl — «yIOBJIETBOPUTENHHOY. Ecin cymma
6asoB 0 — 2, TO oLileHKa pabOThl — «HEYIOBJIETBOPUTEIBHOY.

Tema. Ciy4aiinblie cOObITHS.

3amaun.
1. TlomOpocunu nBa kyouka. CKOIbKO COOBITHI 00pa3yeT MpOCTPAHCTBO FIEMEHTAPHBIX

coOBITHI. YKa3aTh AJIL JaHHOT'O SKCIICPUMEHTAa HCBO3MOXKHOC CO6BITI/IC, HalTH €ro
BEPOATHOCTL; JOCTOBEPHOC CO6BITI/IC, HalTH €ro BCPOATHOCTD; CHy‘l&fIHOG CO6HTI/IG, HaWUTH
€Tr0 BCPOATHOCTD, IBA HCCOBMCCTHBIX CO6BITI/I$I, HaWUTH BEPOATHOCTb UX CYMMBI; IBa
COBMCCTHBIX CO6I>ITI/I$[, HalTH BCPOATHOCTH UX CYMMEIL.

2. CroBo MHTErpaj cocTaBlIeHO U3 OYKB — KapTo4yek pa3pe3Hoi a30yku. Hayran nocraror
YeThIpe KapTOYKH U BBIKJIA/IBIBAIOT OJHY 3a JPYro B MOpsAKE NosBiIeHus. HalTu
BEPOSITHOCTH MOIYYUTH CJI0BO «urpa». Otset: 1/1680

3. B rpynmne u3 30 cTyeHTOB 3K3aMeH 10 MaTeMaTUKE Ha OTJIMYHO» ClalM 3 CTy/JeHTa, Ha
«xopomo» - 12, Ha «yAOBIETBOPUTENBHO» - 10, a OCTaJIbHBIE CTYIEHTHI MOJIYYNIIN
«HEYIOBJIETBOPUTENIbHOY. VI3 rpynmbl Hayraa BHIOMpAIOT ABYX CTyAeHTOB. Hailtu
BEPOSTHOCTH TOTO, UYTO OHU MOJIYUYHIIN HEYIOBIETBOPUTENbHBIE OlleHKU. OTBeT: 2/87.

4. U3 10 6uneros notepeu 2 BHIMTpbIIHBIX. Hayrag nokynatot 5 6mieros. Haiitu
BEPOSITHOCTH TOTO, YTO CPEI HUX OYIIET OJMH BHIUTPHINTHBIN; B2 BEIUTPHIITHBIX;
HUOJIHOTO BBIMTPHIIIHOTO; XOTs ObI OJIMH BRIMTPHIIHBIA. OTBET: 5/9; 5/36; 7/9

5. 10 pa3HBIX KHUT, CpeJN KOTOPBIX JIBE KHUTH OJHOTO aBTOPA, PACTIOIO0KEHBI HA OJTHON
nosike. HaliTu BEposSTHOCTB TOTO, YTO ABE KHUTH OJTHOTO aBTOpa OyIyT CTOSITh PSJIOM.
Otser: 0.2



10.

11.

12.

13.

14.

15.

16.

17.

Tpu yyeOHMKA IO MATEMAaTHKE M JIBA TI0 SKOHOMHMKE IIPOU3BOJIBHO PACITOJIOKECHBI Ha OHON
nosike. HaliTu BEpOSTHOCT TOTO, YTO YYEOHHUKH 110 OJJHOMY MPEIMETY OKAXKYTCS PSIOM.
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 BGpOSITHOCTB TOro, 41O 3TN aBTOMOGI/IJII/I
2ab

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

B rpynme yuutcs 20 ronomeit u 5 neBymek. [ nexypers OTBeTa BRIOUPAIOT BYX
yesroBeK. HaillTu BepOSTHOCTD TOTO, YTO BEIOEPYT a) IBYX JE€BYIIEK; 0) ABYX FOHOIIECH; B)
neBymky u ronomry. Otser: 1/30; 19/30; 1/3.

JIBa cranka paboTaroT HE3aBUCHUMO JIpYT OT JApyra. BeposTHoCcTh Gecniepe0oiiHOM paboThl
MepBOro CTaHKa B TeueHue yaca paBHa 0,85, a Broporo 0,9. HaiiTu BepoATHOCTH TOTO, YTO
B T€UEHHE Yaca BOZHUKHYT HapyIlIeHus B paboTe TOJIbKO y oAHOro cranka. Oteer: (.22

BeposiTHOCT MOTHON peanu3aluu CBOel MPOayKIIMH OAHUM 3aB0oJIoM paBHa 0,9, a apyrum
3aBogoM -0,95. HaiiTu BeposSITHOCTH TOTO, YTO XOTs ObI OZMH U3 3aBOJIOB PEATU3YET CBOIO
MPOAYKLIHIO, €CIIA OHO PEATU3YIOT €€ He3aBUCUMO JApyT oT apyra. Oteer: 0.995

Ky6, Bce rpanu kotoporo okpaiieHsl, papezanu Ha 1000 oguHakoBbix KyOukoB. Kyouku
MepeMelaiy U HayJjauy AOCTalId OJUH KyOuk. HaliTu BepoATHOCTD CIeAyIOUINX COOBITHIA:
OJlHA TpaHb KyOMKa OKpallleHa; B IPaHU OKPAILICHBI, TPH TPAHU OKPAILICHBI; YEThIPE TPAHU
OKpAallIeHbI; HU OJIHA TPaHb HE OKpallleHa; XOTs Obl 0JHAa rpaHb okpamieHa. Oteer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpyxHOCTB BriMcaH KBaapar (paBHOCTOPOHHHMN TPEYrOJIbHUK, IPABUIIbHBIN
LIECTUYTOJIBHUK). B kpyr Opocaercs Touka. HaliTu BeposiTHOCTh, UTO OHA TOMAJET B

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

B kBagpat (paBHOCTOPOHHU TPEYroJbHUK, PABHIbHBIN IIECTUYTOJBHUK) BIIUCAH KpyT. B
KBa/ipaT (paBHOCTOPOHHUI TPEYroJbHUK, TPABWIBHBIN IECTUYTOJIBHUK) OpOcaeTcs TOUKa.

Haiitu BEPOATHOCTH TOT'O, YTO TOYKA IMOMIAZICT B KPYT. Ortser:

JIBa pyra 10rOBOPUIIMCH BCTPETUTHCS B YCIOBIEHHOM MECTE B IPOMEXKYTKE OT 19 no 20
yacoB. [Ipumenmuii nepBbIM *A€T Apyroro He 6osee 15 MUHYT, OCIE YETO YXOIUT.
Haiitu BeposiTHOCTB TOTO, 4TO OHU HE BeTpersatcs. Otser 49/64

Ha otpesok [2,5] naynauy Opocatotcst 1Be ToUKkH. HaliTi BEpOsSITHOCTB TOTO, YTO
paccTosiHue MEeXAYy HUMHU OyneT MeHblie AByX. OTeet: 8/9

BeposiTHOCTh ONaianus B MUIIIEHb IEPBOTO CTpesika paBHa 0,8, a Broporo paBua 0,7.
Crpenku He3aBUCUMO JAPYT OT JApyra cAenalld [0 OJJHOMY BeIcTpeny. HaliTu BeposiTHOCTh
TOT0, YTO, XOTS ObI OJIUH CTPENOK moman B muiieHb. OtBet: 0.94

Tpu cTpenka He3aBUCUMO APYT OT APyra CTPENSIOT 10 MULIEHH. BepoaTHOCTh nmonajgaHus B
Lenb A1 nepeoro crpenka pasHa 0,7, nus Broporo — 0,8, aisg tpetsero -0,9. Haiitu



BEPOSITHOCTH TOTO, YTO BCE TPH CTPEJIKA MONAIyT B [1esb. HailTh BEpOATHOCTH TOTO YTO
nenb Oyzaer nopaxena Otset: 0.504; 0.994

18. B rpynny cioprcMeHOB BXOAT 20 JIBDKHUKOB, 6 BEJIOCUTICUCTOB U 4 OeryHa.
BeposiTHOCTB TOTO, UTO JIBKHUK BBIIIOJHUT HOPMY pa3psana, pasHa 0,95, Benocunenuct —
0,8, a 6eryn — 0,75. HaiiTu BepOsITHOCTb TOTO, YTO CIOPTCMEH BBIITOJHUT HOPMY pa3psiaa.
Ortsert: 0.893

19. JIBe cexperaps 3amoyHAI0T JOKYMEHTBI, KOTOPBIE CKJIAJIBIBAIOT B 001IyI0 anky. [lepBbrii
CeKpeTaph JeaeT omroKy B JOKyMEHTe ¢ BeposTHOCTBIO 0,05, a BTOpoii — ¢ BEPOSTHOCTD.
— 0,1.I1epBslii cexpeTapp 3anoiaHui 20 10KyMeHTOB, a BTopoi — 30. Hayran B34TbIil U3
MAIIKK JOKYMEHT OKa3ajcs ¢ omnoOKkoil. HaliTu BeposSTHOCTH TOT0, YTO €0 3al0JHUII
nepBblid cexkperapb. OtBeT: 0.25

20. Pabounii 00cy)KUBAET YeThIpE CTaHKA, KOTOPHIC padOTAIOT HE3aBUCHUMO JIPYT OT JIpyra.
BeposiTHOCTB €005 17151 KaXA0Tr0 CTaHKa Ha NMpOoTsKeHuu cMeHbl pasHa 0,1.Haittu
BEPOATHOCTH TOTO, UTO Ha MPOTSKEHUH CMEHBI: a) paboTaTh OyAyT paboTarh 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh Bce CTaHKH; B) MPOU30MIET cO0il B paboTe XOTs ObI OAHOTO
cranka. OtBet: 0.2916; 0.6561; 0.3439.

21. I3BecTHO, 4TO BCXOAuT juiib 75% cemsH. Haiitu BeposTHOCTH TOro, 4to M3 500
nocaxeHHbIX ceMsH He B3oHaeT 130. Otser: 0.036

22. Ilposepsror noxkymeHtanuto 100 mpeanpuHumareneid. BeposSTHOCTh OIUIaThl HAJIOTOB IS
Kaxoro u3 Hux pasHa 0,8. HaliTu BepOsATHOCTb TOTO, YTO HAJIOTU OIUIaTHIM He MeHee 70
npennpuHumareneid. Haiitu HamOosiee BeposATHOE YHCIO OIUIATUBIIMX HAIOTU U
BEPOATHOCTH TOTO, YTO MMEHHO 3TO YHCJIO NMpEANPUHUMATENEH OIaThiau Hajioru. OTBeT:
0.9938; 80; 0.25

23. U3 10 noTepeiHbIX OUIETOB TPH BBHIMTPHIMIHBIX. [Ipy MOArOTOBKE K Beuepy O/AUH Oujer
MOTEPSUTH, U OBUIO pelIeHo J00aBUTh OJJMH BBIMTPHIMIHBINA. KakoBa cTana BeposSTHOCTh
BBITSHYTb BBIMTPBIIHBIN Ouner? Otser: 0.37

24. U3 10 noTepeiHbIX OUIETOB TPH BBHIMTPHIMIHBIX. [Ipy moaroToBke qBa Ouiera noTepsuiu, U
ObUIO pelIeHo J00aBUTh OJUH BBIMTPHIIHBINA. KakoBa cTana BEpOSITHOCTb BBITAHYTh
BBIMTPBIIIHBINA Omner? Otser: 17/45

KonTpouabnas padora Ne 6.

1 BapuanT

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

2.B nepBoMm siuKe HaXOAATCS apbl ¢ HOMepaMu OoT 1 10 5, a BO BTOPOM — ¢ HOMEpaMH OT 6 10
10. M3 kaxzaoro siuka BBIHYJIM 10 OogHOMY mapy. KakoBa BEpOSITHOCTH TOro, 4To cymma
HOMEPOB BBIHYTHIX IapOB HE MeHbIe 7?7 Otser: 1.

3.B ypue 10 Genbix, 15 yepHbiX, 20 cuHUX U 25 KpacHbIX mapoB. Beinynu oaun map. Haiitu
BEPOATHOCTH TOTO, UTO BBIHYTHIN map Oenblil win yepHblid. OTBeT: 5/14.



4. Tpu cTpelika HE3aBUCHUMO JIPYT OT JIpyra CTPEJSIOT Mo 1enu. BeposTHOCTh nmonajgaHus B LEb
nis neporo crpenka paBHa 0.75, mma Broporo — 0.8, mus tperbero — 0.9. Onpenenutb
BEPOATHOCTb TOT'O, UTO BCE TPU CTPEJIKA OHOBPEMEHHO NonaayT B 1enb. Otser 0.54

5.B cbopounsiii 1iex 3aBoga nocrymnaet 40% neraneit u3 1 nexa u 60% - ux 2 nexa. B 1 nexe
npousBoguTcs 90% cTaHAapTHBIX neTanei, a Bo 2 — 95%. Haynady B3sitasi cCOOPIIMKOM JETalb
OKa3aJiach cTaHnapTHOUW. HailTh BEpOSATHOCTH TOTO, UTO OHA M3TOTOBJICHA 2 11exoM. OTBeT: 57/73
6.0mpenenuTh BEPOSTHOCTh TOTO, YTO B CEMbE, UMEIOIIEH TATh JeTei, Oy/IeT IBe IEBOYKHU U
TpU Majbuuka. BeposTHOCTH poXKJIeHUsI MAJIbUYMKa U I€BOYKHU IIPEINOIAraloTCsl OAMHAKOBBIMHU.
Ortser: 0.3125

7. Haiitu BeposITHOCTB TOT0, uTO Mpu Opocanuu kyouka 100 pa3z 5 mosiButcst ot 20 mo 40 pa3
Ortger: 0.1867

2 BapHMaHT

1.B ypue 5 Genbix u 10 yepHbix mapoB. KakoBa BeposTHOCTh BBIHYTh cuHMM map? Otser: 0.

2. B nepBoM siliMKe HaxOAATCA IIapbl ¢ HOMepaMu OT 1 110 5, a BO BTOPOM — ¢ HOMepaMH oT 6 110
10. W3 kaxmoro suka BBIHYJIM 1O OJHOMY miapy. KakoBa BeposiTHOCTH TOro, 4To CymMma
HOMEPOB BBIHYTHIX mapoB paBHa 11? Otser 0.25

3. .B ypue 10 Genbix, 15 uepnbix, 20 cuHUX U 25 KpacHbIX 11apoB. Bemynu ogun wap. Haittu
BEPOATHOCTH TOTO, UTO BBIHYTHIN 1Iap CHHUHN WK KpacHbId. OTBeT: 9/14

4. B nepBom smuke 2 Oenpix U 10 uepHbIX 1apoB, BO BTOpoM — 8 Oenblx U 4 yepHbIX. U3
Ka)KI0T0 SAIIMKa BRIHYNHU 110 mapy. KakoBa BeposTHOCTb, 4TO 00a mapa 6enbie? OTtBet: 2/9
5.MIMeroTcst TpU OJMHAKOBBIX 10 BUAY smuka. B mepBom simuke 20 OeIpIX mapoB, BO BTOPOM —
10 6enbix u 10 yepHbIX, B TpeTbeM — 20 uepHbIX. V3 BRIOpAaHHOTO HayTaJ SIIUKa BBIHYJIN OCNbIi
map. BeIyuciuTs BEpOATHOCTD TOTO, YTO IIap BHIHYT U3 niepBoro smmka. Oteer: 0.4

6. OnpenenuTsh BEPOATHOCTb TOTO, YTO B CEMbE, UMEIOLICH NATh JeTei, OyIeT TpU JIeBOYKU U
JIBa MaJbuuKa. BeposTHOCTH pOXACHUS MalIb4MKa U JCBOUYKH MPEIIOIAraloTCsl OJUHAKOBBIMU.
Otger 0.3125

7.Hrpanpayto kocth OpocatoT 80 pa3. OnpenenuTs BEPOSTHOCTh TOTO, YTO HU(ppa «3» MOSABUTCS
20 pa3. Otsert: 0.0162.

Kputepuu onieHuBanus.

Kaxnas 3amada omeHmBaeTcs Tpems Oamtamu. Tpu Oauia CTaBUTCS, €CIIM  3ajada
MOJHOCTBIO perieHa. JIBa Oamia CTaBUTCS, €CIIM CTYASHT 3HAeT (OpMyNTy WU aITOPUTM
peICcHrA 3aaa4v, YMECT HUX NMPUMCHATH, HO ACJIACT BBIYUCIIMTCIBHBIC OIIINOKH. OI[I/IH Oaiut
CTaBUTCS, €CIU CTYJIEHT 3HaeT (opMyily WM aJITOPUTM pEIISHUs 3aJaud, HO HE yMEeT UX
npuMeHsTh. Hollb 6ayioB — eciu He 3HaeT (hOpMYITy WIIM QITOPUTM PEIICHUS 3a/1a4H.

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

Tema. Canyuaiinbie BeJTUH4UHbI. OCHOBHBIE 3aKOHBI pacnpeae/JeHusi, MX YMCJI0BbIe
XapaKTepPUCTUKH.
3amauu.

1. B smuke Haxonarcs 4 mapa ¢ Homepamu oT 1 10 4. Beinynu asa mapa. CBX —
MPOU3BEJCHNE HOMEPOB 11apoB. CocTaBUTh 3aKOH pactpenenenus JJCB, naiitu
MaTEMaTU4YeCKOe 0KUIAHUE U TUCIIEPCUIO.

OrtBer:




pi=P(X;) | 1/6] 1/6 [ 1/6 | 1/6 | 1/6 | 1/6

35/6; 413/36.
B simuke naxopstca 4 mapa ¢ Homepamu oT 1 10 4. Beinynu nBa mapa. CioydaitHas

BenuyrMHa X — cyMMa HOMepoB mapoB. CoctaBuTh 3akoH pactpeaenenus JICB, nalitu
MaTeMaTHYeCKOE OXKUAAHUE U AUCIIEPCHIO.

Ortser:

X 3 4 5 6 7

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

5; 5/3.

JIBa urpasibHBIX KyOHKa OJTHOBpEMEHHO OpocaroT aBa paza. CB X = uncio BeIMagaeHUI
onuHakoBbIX yucen. CocraBuTh 3aKkoH pacupeneneHus CB X, HallTu MaTemMaTHUecKOe
OKUJaHUE U JUCIIEPCUIO.

OtBeTr

X 0 1 2

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

1/3; 5/18.

ITocne orBera cTyneHTa Ha BOIPOCHI IK3aMEHALIMOHHOIO OMJIETa MPENoiaBaTellb 3a1aeT
CTYACHTY AOIMMOJIHUTCIIBHBIC BOIIPOCHI JO TEX II0pP, IMOKAa CTYACHT O6H3.py>KI/IBa€T
HE3HaHUWEe Bompoca. BeposSTHOCTP TOro, 4YTO CTYAEHT OTBETHT Ha JIH0OOH
JONONIHATENbHBIA Bompoc, paBHa 0,9.CB X — 4nciao 3agaHHBIX JTONOJHUTEIBHBIX
BonpocoB. CocTaBUTh 3aK0H pactpenencHus JCB, HallTu MaTeMaTn4ecKoe 0XKUIaHuE U

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

BeposTHOCTH TOro, 4TO CTPENOK IMOMaAeT B MUILEHb IPU OAHOM BbICTpene, paBHa 0,8.
Crpenky BBIAAIOT NATPOHBI 10 TEX MOP, MOKAa OH He mpomaxHeTcs. CoCTaBUTh 3aKOH
pacnpenenenus CB X — uyucia naTpoHOB, BBIAAHHBIX CTPEIIKY.

Ortser:

X 1 2 3 | ...

pi =P(X,) | 0.8 | 016 [0.032 | ...

5/4; 5/16.

[IpoBoautcst possirpeim 1000 6uneros jmorepeu, cpeau KoTopbix 100 6uneToB nMeror
BBIUTPBITI 110 20 pybmei, 10 6umeroB — mo 100 pyoseit, 1 6uner — 1000 pyoeit. Kakoit
BBIMTPBILI B CPEAHEM MPUXOAUTCS Ha OJIMH OuieT, eciu Ouitet ctout 10 pyonei.

Ortser 4.

3anaH 3akoH pacnpeaenenus JCB X.




Haiitn mapametp a.

[TocTpouTh MHOTOYTOJIBHUK paCIIPECIICHHUS;

Haiitu ¢pynkumio pactpenenenust F(X);

[Toctpouts rpaduk QpyHkuuu pactnpeaeneHust F(X);

Haittu mony M (X);

Haiitu mateMaTuueckoe oxuganue M (X) ;

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

Haiitu BepoaTHOCTH nonananus CBX Ha 3amannoii npomexytok: P(—2,5< X < 2)

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

— P =4/7
4’ 196’ /
8. Uwucno TeneOHHBIX 3BOHKOB, TIOCTYIMAIIINX B CIIPABOYHOE OIOPO OT aOOHEHTOB MEXKIY
MOJTyTHEM W YacoM JHs B 00O aeHb Hemenu, ecth CB X, 3amaHHas 3aKOHOM

pacrpeaeaeHus

X, 0 1 2 3 4 5

pi=P(X;) | 0302|0201 0L |01

a) ybenuTech, 4TO 3a/laH 3aKOH pacIlpeieeHus,

b) naiiqure GpyHkimo pacnpeneneaus F(X);

C) OmpelelnTe BEPOSTHOCTh TOro, yTto Mexnay 12 wac. 34 muH. u 12 uac. 35 muH. B

CIpaBOYHOE OIOPO MOCTYNHT OoJbIIe ABYX 3BOHKOB .OTBeT: 0.3

9. Yucno omubOK Ha CTpaHUIly, KOTOpBIE JellaeT HEKOTOpas MallMHUCTKa, ecTh CB X,
3a/laHHasl 3aKOHOM paclpeesIeHus

X, 0 1 2 3 4 5 6

p; = P(X;) {001} 0,09 | 0,30 | 0,20 | 0,20 | 0,10 | 0,10

a) yoeauTech, 4TO 33/1aH 3aKOH paclpeieieHus;

b) HaiinuTe Gpynkuuio pacnpenenenus F(X);

C) OIpeleNuTe BEPOATHOCTh TOTO, YTO MAIIMHUCTKA cienaeT Oosiee JBYX OMIMOOK Ha

CTpaHHUILY.

d) ompezenuTe BEPOSATHOCTH TOTO, YTO €10 Oy/IeT caenaaHo He 0ojee 4 omrboK Ha CTPaHHMILY.

OTsert: 0.6; 0.8.

10. IpoueHTt mrofei, KymMBIIMX HOBOE CPEJICTBO OT TOJIOBHOM OOJM IOCHIEe TOro, Kak
YBHIIEIM €r0 peKJaMy II0 TEJEBUICHUIO, €CTh CiIydaifHas BEIWYMHA, 3aJlaHHas 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) yoeIuTech, 9To 3a/1aH 3aKOH Pacrpe/Ie/iCHH s
b) Haiinure Gpyukuio pacupeaencaus F(X);

C) ompeeuTe BEPOATHOCTh TOTO, uTo Oornee 20% Jroel OTKIMKHYTCS Ha peKiamy.
Ortset: 0.35

11. CocTaBUTh 3aKOH paclpeAesieHHs] KOJIMYECTBA MAJIbUUKOB B CEMbE C TPEMs JIETbMHU, €CITU
CUMTATh BEPOATHOCTU POXKIACHUS MAJTbYMKa U JCBOUYKH PAaBHBIMH.
Ortser:



X 0 1 2 3

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

12. V yOopmuiibl €cTh CBSI3Ka U3 YETHIPEX KIIIOYEH, Cpeld KOTOPBIX JIMIIb OJAWH OTKPHIBACT
nBepb oduca. B TeMHOTE OHa mbITaeTcs nonacts B ouc, npodys kitoun Hayran. CocTaBUTh
3aKOH pacIpeesIeHUs] YUCia MONBITOK OTKPBIBAHUS JABEPH, €CIH YOOPIIHUIIA a) OTKJIAbIBACT
UCcIpoOOBaHHBIN KITI0Y; 0) BO3BpAIIlACT €T0 B CBA3KY.

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

13. Cpeau 5 xirodeid aBa MOAXoAST K aBepu. Kiouu mpoOyroT OJuH 3a APYruM, MOKa He
OTKpOIOT ABepb. OnpoOoBaHHBIN KIIIOY OTKJIaJbIBatOT. HaliTu 3aKkoH pacmpeseseHus 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 JBepb. OnpoOoBaHHBIN KIIIOU OTKJIAAbIBatOT. HaliTu 3aKkoH pacmpeseseHus yucia
ONpPOOOBAHHBIX KIIFOUEH.

Otser:

X 1 2 3 4

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

15. BeposiTHOCTH TOTO, 4TO B OMOIHOTEKE €CTh HE0OXoauMas CTyJIeHTy KHura, paBHa 0,3.
CocTaBUTh 3aKOH pacrHpe/esieHns yncia OuOIMoTeK, KOTOPBIE MPUIETCS TOCETUTH CTYIACHTY
JUTSI HAXOXKICHUST HY>)KHOW KHHUTH, €CJIH OH SIBJIIETCS a0OHEHTOM YeThIpeX OMOINOTEK.

Ortser:

X, 1 2 3 4
p; = P(Xi) 0.3 0.21 | 0.147 | 0.343
16. 3apana ¢yHKIUSA

0, x=010

. O c:: H

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

[Tokazatp, yto sTa ¢QyHKuus sBusercs ¢yHkuueil pacnpenenenuss HCB X. Bpraucnute
m
BEPOSITHOCTH TOTO, 4T0 3Ta CB X npuHumaet 3HaueHus u3 narepsaia (0, p ).

Otser: 0.5
17. 3amana pynkmus pacnpenenenus HCB X



18.

19.

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

Beruuciuth 3HaueHue mapaMerpa @, HAMTH IIIOTHOCTH f(x)u BeposTHOCTH Toro, uro CB X
npuHuMaeT 3HadeHus ot 0 10 2/3. Iloctpouts rpaduku GyHkuuidF (x)u f(x).
Ortser:
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.
Haiitn pynkuuro 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, HailTu GyHKIuio pacnpenenenus F(X) U BbIUMCIHUTD

BEPOATHOCTH TOr0, uTo CB X mpuHuMaeT 3HadeHus u3 uarepsaia (—2, 1).
Ortger:

e”, x <0,
F(x) =[

1, x > 0.
1:1—e?

20. TTo cTaTHCTUYECKUM JTaHHBIM MECSIYHBIN JOX0]1 HaceleHus Topoga NuMmeer HOpMalbHOE
pacmpesenieHne CcO CpeIHUM 3HaueHHeM 6 Thic. pyd. W CpeOHHM KBaJApPaTHYHBIM
OTKJIOHEHHEM 2 TbhIC. py0. 3ammcaTh IUIOTHOCTh pacHpeiesieHus MEeCSYHOTO J10X0Ja
HaceneHus.HaliTu BeposITHOCTh TOTO, YTO HayraJ BHIOpaHHBIN JKUTENbh TOPOJa UMEET T0XOJ
a) oT 5 110 8 ThIC. py0.; 6) MeHsbIe 12 THIC. PYO.

Otser: 0.533; 0.997

21. Bec HOBOpOXAEHHOTO pebeHka sBisiercss CB, nmeromeld HopMaabHOE pacmlpesesieHne ¢

MaTeMaTHYeCKUM OXHMJIaHMEeM 3,5 KI' U CpeIHUM KBaJpaTUYHbIM OTKJIOHEHHEeM 1 K.
3anucaTh IUIOTHOCTH pacnpenenenuss stod CB. Haiftu BepoATHOCTH TOro, YTO
HOBOPOKJEHHBIN peOeHOoK OyneT BecuTh a) oT 3,5 Kr 10 4 Kr; 6) 6ombie 3 Kr.

Ortser; 0.1915; 0.6915

KonTtposbHasi padora 8 (THIIOBBIE BAPDUAHTHI).

1 BapuanT

1.CB X 3agaHa ¢pyHKIMEH pacpeeiaeHus:



o

Xx<-1

F(X)=<=—+=,-1<x<2.

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

Wl

X
3

2.Haiitn dynakuuto pacnpenenenus F(X) u noctpouts ee rpaduk st CBX, 3aganHoi 3aK0HOM
pacrpeesieHus:

X 1 2 3

p | 03|02 05

Haiitn maTtemarmueckoe oxumanue, qucrepcuio i P(1,5< X <3).
Ortsert: 2.2; 0.76; 0.7.

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

0,x<0

fu%:cmm0<xsz.

2

O,x>£
2

Haiitn pynkuuro pacnpenenenus CB X, moctpouts ee rpaduxk.
Ortger:

0, x<0

F(x)=<sinx, 0<xs%.

1 x>Z
2

4.CB X pacnpezesneHna o HopMajJibHOMY 3aKOHY. MaTemaTHuecKkoe OKUAaHUE U CpeIHES
KBaJIpaTHYECKOE OTKJIOHEHNUE ITON BEJIMYNHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitn
BEPOATHOCTH TOro, uTo CB mpuMeT 3HaueHue, npuHaaIexkaiee narepsany (-2, 3).

Ortset: 0.7745

5.CB X paBHOMEpHO pacmpe/eiicHa Ha oTpe3ke [a, b]. KakoBa BepoSTHOCTB, UTO OHA IPUMET
3HauEHUE U3 JICBOM MOJOBHHBI OTpe3Ka?
Ortser: 0.5

2 BapHMaHT.

1. CBX 3agana ¢pyHKuMeH pacupeaeneHus:

0, x<2
F(x) = %—1, 2<x<4.
1, x>4



Haiitn P(2 < x < 3).
Ortsert: 0.25

2. Haiitn ¢ynkuuto pacnpenenenuss F(X) u mocrpouts ee rpaduk mus CB X, 3amanHO#
3aKOHOM PacCHpeCIICHHS:

p | 03|01 06

Halitn maremarnueckoe oxumanue, aucrepcuio u P(1,5 < X <3).

Otser: 3.9; 2.09; 0.4.

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

0,x<0

f(x)= sinx,0<xs£.

2

0,x> 2%
2
Haiitu ¢pynxumro pactpenenenust CB X, moctpouts ee rpaduk.

0, x<0

Otser: F(X) =<1-CO0SX, O<x£%.

1 x>Z
2

4.CBX pacnpeneneHa 1o HOpPMalbHOMY 3aKoHY. MaTemaTHueckoe OXHJIaHUE M CpeaHee
KBaJ[paTUYHOE OTKJIOHEHUE TOW BEJIMYMHBI COOTBETCTBEHHO paBHbI 6 U 2. HaliTu BEepOSITHOCTB
toro, uro CB X nmpumeT 3HaueHue, NpuHaIjIexKaiiee uureppainy (4, 8).

OtBet: 0.6826.

5. CB X paBHOMepHO pacrpejeicHa Ha otpeske [a, b]. KakoBa BeposTHOCTB, YTO OHA MPUMET
3HauEHUE U3 TIEPBOM TPETH OTpe3Ka’?
Otger: 1/3

Kputepuu onieHuBaHus.

Kaxxnas 3amavya omeHuBaercss Tpems Oaiamu. Tpu Oamma cTaBUTCS, €CIHM 3ajada
MOJTHOCTBIO perneHa. JIBa Oamia CTaBUTCS, €CIM CTYIEHT 3HaeT (OpMyly HIM aITrOPUTM
pemiCHuA 3adauu, YMCEET HUX HNPHUMCHATH, HO ACJIACT BBIYUCIUTCIIBHBIC OIIINOKH. OHI/IH Oaiut
CTaBUTCS, €CIU CTYJIEHT 3HaeT (GOpMYyITy WIH aIrOPUTM pELISHUS 3aJadyd, HO HE yMeeT UX
npuMeHsTh. Hollb 6a/ioB — ecii He 3HaeT (JOpMYITy HIIM aITOPUTM PEIICHHS 3a/1a4u.

MaxkcruMaabHO BO3MOKHOE YHCIIO0 HaOpaHHBIX 0aiioB —15. OnieHKa «OTIMYHOY» CTaBUTCA
3a 13 - 15 OamnoB. Omnenka «xopomo»  ctaButca 3a 10 - 12 OGamwmoB. Ornenka
«YIOBIIETBOPUTEIHHO» CTaBUTCS 3a 7 - 9 OamnoB. OneHKa «HEYTOBIETBOPUTEIHHOY» CTAaBUTCS
3a 0 - 6 GayoB.

PacyerHas camocTosiTeibHasi padora Ne 1 (TunoBble 3a1aHus)

[Han 3akon pacnpenenenus J{CB X:



Haiitn napamerp a ;
1) TlocTpouTh MHOTOYTOJBHUK PACIIPEICICHHUS,
2) Haiitu ¢pyukumro pactpeneneHus F(X);
3) IMocrpouts rpaduk GyHKIHUU pacupeaeacHus F(X);
4) Haiiti Moy M (X);
5) Haiitn Mmarematnyeckoe oxunanue M (X) ;
6) Haiitu qucniepcuto D(X)H cpeHee KBapaTHUYHOE OTKIOHEHUE o(X);

7) Haiitu BeposiTHOCTB Monaanus CBX Ha 3anannoit mpomeskytok P < X < f3).

BapuanT 1
X 10 1 2 3
Y 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 <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) = 0.25+/7; P = 0.625

Kpurepun onieHnBanus.

Ecnu HenpaBuIIbHO HaliJIeH mapamMeTp @, TO paboTa Aalblle He TPOBEPSIETCS U
BO3BpAILlaeTCs CTYACHTY Ha uclpaBieHue. Eciii napameTp a HaiiileH BEPHO, TO KaXA0€ 3a/1aHHe
oneHnBaeTcs 2 6amtamu. JIBa 6aia CTaBUTCS, €CIU 3aaHUe TTOTHOCTRIO BEITONHEHO. OquH



0aJ1 CTaBUTCS, €CITU 33JaHUE BBIITOJIHEHO C BEIYMCIUTENILHOMN OIMMOKOM WiIH rpaduK MOCTPOSH
He coBceM BepHO. Homb 6aiiyioB CTaBUTCS, €CITHM CTYJCHT HE BBITIONHACT 3a/IaHHE.

MaxkcuMaabHO BO3MOXKHOE 4HUCIIO HaOpaHHBIX OamioB —14. OeHka «OTIIMYHOY
craButcs 3a 13 - 14 6amioB. Onenka «xopomio» craButes 3a 11 - 12 6amnos. Onenka
«yZIOBJIETBOPUTENBHO» cTaBHUTCs 3a 10 - 11 GansoB. OneHKa «HEeyI0BIECTBOPUTEIHHO
crasurcs 3a 0 - 9 6ayuios.

Pacuernas camocrositesibHasi padora Ne 2 (TUIIOBbIE 3aJaHUA)
Jlana GyHKIMS MIOTHOCTU pactpenencuus BepostHocreit HCB X f (X) .

Haittu mapamerpa;
1) IMocrpouts rpaduk Gpyuxumu f (X)

2) Haiftu Qyskuuio pactpenenenns F(X);
3) moctpouts rpaduk GpyHkimu F (X) ;
4) Haiitu Mmogy My (X);

5) wHaiiTu Marematudeckoe oxunanue M (X);

6) Haittu gucnepcuio D(X) u cpeaHekBaapaTudyeckoe oTkiIoHeHue, o (X);

7) Haiitu BepostHocTh momaaanus HCB X Ha 3agaHHBId TPOMEXKYTOK: P(aSXS ,H),

cenarh rpauuecKyro HILTIOCTPALIUIO.

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)=1ax(2-x), 0<x<2, P(xx15).
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 Hali/leH mapaMeTp a, To paboTa Aalblie HE TPOBEPSETCS U
BO3BpalllaeTcsl CTYJEHTY Ha ucnpasieHue. Eciu napamerp a HaiiieH BEpHO, TO Kax0€ 3ajaHue
oreHnBaercs 2 Oayuramu. JIBa Gasuia CTaBUTCS, €CJIU 3a/1aHUE TTOJTHOCTBIO BBIOJIHEHO. OauH
0aJu1 cTaBUTCS, €CIIU 3aJJaHUE BBITIOJIHEHO C BHIYUCIUTENBHOM OMMOKOHN MK rpaduK MOCTPOCH
HE coBceM BepHO. Hoib 0aioB CTaBUTCS, €CIIH CTYICHT 3aJJaHKE BBIITOJIHEHO C OIMTUOKOM.

MaxkcruManbHO BO3MOXKHOE 4HUCIIO HabpaHHBIX 0amioB —14. OueHka «OTIMYHOY
ctaButcs 3a 13 - 14 6amnoB. OneHka «xoporio» craButcs 3a 11 - 12 6amnos. Onenka
«YIOBJIETBOpUTEIbHO» cTaBHUTCs 3a 10 - 11 6aymoB. OnieHka «HEyI0BICTBOPUTEIHHOY
craButcs 3a 0 - 9 6amios.

Tema: MaTtemarudeckas CTAaTUCTHKA.

3amaun.

1.[lns olleHWBaHUs 3HAHWI CTYACHTOB IO MaTeMaTHKE MPOBEIM KOHTPOILHYIO padory. Cpean
BCEX TPYIII BHIOpAIHN OJHY TPYIIY, B KOTOPOU YUUTCA 25 CTYACHTOB. Pe3ynbTaThl KOHTPOJIBHOM
paboThl Takue: 3 cTyAeHTa Moayduiin «5», 10 cTyneHToB - «4», 9 CTyIeHTOB - «3», OCTaIbHbIE
— «2». 3amucaThb CTAaTUCTHUYECKOE pacmpeleleHue s JaHHOM BBIOOPKU. Bpruuciuth
CTaTHUCTUYECKOE CPE/IHEE, CPEHEE KBAAPATUUHOE OTKJIOHEHUE U MOY.

2.13BectHO, uTO 50 aOUTYpHUEHTOB TOJIYYHJIU [0 IPEAMETY CIICAYIOINEe OalIbI:
121419151418131617201715131716201414131716151916151817 1514 16 15
151815151914 1618 181515171516 16 14 14 17 12.

CocTaBuT BapUallMOHHBIN Pl U pacHpele]ieHHe 4acTOT JAaHHOM BBIOOPKU. BbruncianTs pazmax
BbIOOpPKH, €€ MOy U MeauaHy. [locTponuTh NOJUTOH 4acToT.

OtBetnl. 1: 3.52+/0.7296, 4. 2:8, 15,155
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17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.
28.

29.

CnHcoK BONPOCOB K IK3aMEHy

Onpenenenre NPOU3BOIHOM.

['eomerpuueckuii, Gu3ndeckuii 1 SKOHOMUYECKUN CMBICIT IIPOU3BOHOM.

[TpaBuna quddepeHpoBanusi, MPOU3BOAHBIEC HIEMEHTAPHBIX (DYHKIHIA.

[Tpon3BoHas 0OpATHOM M CIIOKHOM (PYHKITHIA.

Mcnonb3oBaHue nponu3BoAHOM 1 uccinenoBanus GyHkui, Gpynkuus ['aycca u ee rpaduk.
Huddepennman GyHKmmn

Onpenenenne nepBoodpa3zHoil. HeonpeneneHHslit MHTETpail.

CaoiicTBa HeolnpeaeieHHOro HHTerpana. Tabiuia HHTerpanos.

MeTOI[BI HHTEIpUPOBAHUA HCOIIPEACICHHOI'O HHTECTpajia.

. Onpenenennpiii uaTErpan. OnpeneneHue.

. 'eomeTpuyeckuii CMbICT ONIPEAECICHHOTO UHTETPaa.

. MaTerpain ¢ nepeMeHHbIM BepxHUM MipeaenoM. Oynkuus Jlamnaca u ee rpaduxk.
. ®opmyna HeroTona-JleitOnuna.

. MeToapl HHTErpUPOBAHUS ONIPEICICHHOTO HHTErpaa.

. [Ipunoxxenue onpeneseHHOro HHTerpaa.

CDYHKI_[I/II/I ABYX IEPCMCHHBbIX. OcHOBHBIE TIOHATHA: 00J1aCTh OIIpCACIICHUAA, rpa(i)I/IK, JIMHHUSA

YPOBHS, TPAJIUEHT.
YacTHbI€ MPOU3BOIHBIE TIEPBOTO MOPSAKA, BTOPOTO MOPSIAKA.
DKCTpeMyM (PYHKITUU JBYX MTEPEMEHHBIX.

OMnupudeckre pyHKuud. MeToa HauMEHbIINX KBaJIpaToB

OnemeHTbl KOMOnMHaTopuku. IlpaBuno cymmsl, npumep. IlpaBuno nmpousBeneHus, npumep.
IlepecranoBku, omnpeneneHue, npumep. PopMyna 4yucia IEPECTAHOBOK. Pasmermienns,
onpezaenenue, npumep. Popmyna yucna pasmemenuid. CoderaHusi, onpezeneHue, npumep.
@®opmyna uucna coyeraHuidl. CpoiictBa. bunom Helotona, ¢opmyna. CaoiicTBa
OuHOMUaNbHBIX K03 unnenton. Tpeyronsauk [Tackans.

CoObiTua. Bunel coObITHIl: HEBO3MOXHBIE, JOCTOBEpHBIE, ciydaiiHble. OmnpeneneHus,
PUMEPBHI.

Knaccuueckoe onpezeneHue BeposTHOCTH coObITus. Onpenenenue, npuMep.
['eomeTpryeckoe onpesesnenrue BeposTHOCTU coObITusl. OmpeneneHue, mpumep.
BeposiTHOCTE CyMMBI COOBITHI. DOPMYTUPOBKU TEOPEM, IIPUMEPBHI.

VYcnoBHas BepOSTHOCTh COOBITUS. BeposTHOCTH mMpousBeaeHUs cOObITUH. DOpMYTUPOBKH
teopeM. [Ipumepsl.

[Tomnras rpynma coOwitrii. [IpoTrBOMONIOXKHOE COOBITHE. BEpOSITHOCTH TPOTUBOIIOIOKHOTO
coObITus. [Ipumepsl.

®opmyna NOJHON BEpOATHOCTH. POpMYNHMpPOBKA 3a/1add, KOTOpass PEImIaeTcsl ¢ MOMOIIbIO
(OpMyIIBI TOJIHOM BEPOSTHOCTH.

®opmyna baiteca. @opMmynupoBKa 3aaaud, KOTOpas pemIaeTcs ¢ MOMOIIBI (HopMyItbl
baiteca.

®opmyna beprymm. @opMyaupoBKa 3agadd, KOTOpas PEmaeTcs ¢ TMOMOUIBI0 (HopMyIibI
beprymn.



30. luckpernas cnydvaitnas BenmuumHa (JICB), ee 3akoH pacmpeseneHus, €ro CBOWMCTBO.
MHOTroyroibHHK pacrpeieiaeHus..

31. Marematudeckoe oxxunanue JICB, ero cBoiicTBa 1 BEpOSITHOCTHBIN CMBICTT.

32. Nucnepcus JICB, ee cBolicTBa 1 BEpOSTHOCTHBIA CMBICII.

33. bunomuanbHOE pacnpeseseHne, €ro YUCIOBbIE XapaKTePUCTUKH.

34. 'eomeTpuueckoe pacrpeesieHue, ero YUCI0OBble XapaKTePUCTHKH.

35. Pacnipenenenue [lyaccona, ero 4nciaoBble XapaKTEPUCTHKH.

36. dyHKIMA pacnpeaeneHus ciaydaiinoi BennuuHsl (CB), ee cBolicTBa u rpaduk.

37. HenpepoiBHast ciydaiinas BenuunHa (HCB). ®yHKIUS TUIOTHOCTH — paclpeneieHUs
BepositHocTet HCB, ee cBoiicTBa u rpaduk.

38. YUucnoseie xapaktepuctukn HCB: MaTtemaruueckoe oxxuganue u gucrepcus. Onpenenenue
U BEPOSTHOCTHBII CMBICIL.

39. PaBHOMEpHOE pacmpeesieHue Ha OTPE3Ke, €r0 YUCIOBBIC XapaKTePUCTHKH.

40. Iloka3aTenbHbII 3aKOH pacHpe/IesICHHUs, €r0 YUCIOBbIE XapaKTEPUCTUKH.

41. HopmanibHOE pacrpenesieHle, ero YuCcIoBbIe XapaKTePUCTHKH.

42. BeposTHOCTD MMOMalaHus HOpMabHO pactipeneiaeHHol CB Ha oTpe3ok [a, p ]

43. BepoATHOCTh NOINAAAaHUs HOpPMaJbHO pacupezeneHHod CB B mHTepBan, cCUMMETpUYHBIN
OTHOCHTEJIEHO MAaTeMAaTUIECKOTO OKHIAHHS.

44, TTpaBUIIO TPEX CUTM.

45. JlokanbpHas ¥ HHTErpanbHas TeopeMsl Jlamaca.

46. dynkuus ['aycca ee rpaduk u cBoiictBa. Tabnuua 3nayenuit pynkuuu ["aycca.

47. dynkuus Jlamnaca ee rpaduk u cBoiicta. Tabnuna 3Hauenuii pynkuun Jlamaca.

48. CraTucTuKa U ee 3aJjauu: OIpe]esIeHUe 3aKOHA PaclpeieeHUs WIN ero XapakTepUCTHK 110
BBIOOpPKE.

49. JIucKpeTHBIE M MHTEpBaJbHbI CTATUCTUYECKHE DsJbl, TIpapUuecKue METOAbl HX
U300paxeHUsl.

50. Cratuctuueckas GyHKIUS pacrpeaencHusl.

51. YucnoBsie XapaKTEPUCTUKHU BBIOOPOYHOTO PACIIPECIICHHUS.

52. Crartuctuueckast mpoBepka runote3. OCHOBHbIE TOHATHUS.

HpaBn.na BbICTABJ/ICHHUA OLICHKHN HA 3K3aMCHE.

DK3aMeH MPOBOJUTCS B MUCBMEHHOW (opme. DK3aMEHIMOHHBIA Ouier BKiItoyaer 10
BONpPOCOB. DK3aMeH JumTcs 2,5 yaca. Kaxaplii Bompoc oneHuBaercss B oauH Oami. OrneHka
«OTIUYHOY» BhICTaBJsieTcs 3a 9 — 10 HaOpaHHBIX OAJIJIOB, OIIEHKA «XOPOII0Y» BBHICTABIIAETCS 32 7 —
8 HaOpaHHBIX 0AJIJIOB, OLIEHKA «YJOBJIETBOPUTEIBHO» - 32 5 — 6 O6aJIOB.

Onenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTPUPYET IIyOOKOe U
MOJIHOE BJIQJICHUE COJEp)KaHUEM MaTrepuaja M MOHSATHMHBIM annaparoM JAMCUUILIUHBL,
OCYILIECTBIISIET MEKIIPEIMETHBIE CBSI3H; YMEET CBA3BIBATH TEOPHUIO C MPAKTHUKOM. CTyneHT naer
pa3BepHyThle, IOJIHBIE M YEeTKWE OTBEThl Ha BOIPOCHI SK3aMEHAIIMOHHOTO Ouiera u
JIOTIOJTHUTEIIBHBIE BOMPOCHI, COOJIIOJAeT JIOTHYECKYIO IOCJIEAO0BATENIbHOCTh MPU H3II0KEHUU
Marepuaia. ['paMOTHO UCIIONB3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTJIMYAETCS MEHbIIEH OOCTOATEIbHOCTHIO,
rJyOuHON, OOOCHOBAaHHOCTBHIO UM TIOJHOTOW. B o0TBere MOryr HMETb MeECTO OT/HENbHbIC
HETOYHOCTHU (HECYIIECTBEHHbIE OIIHOKH),

Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIHM 1aeT HEAOCTATOYHO
MOJIHBIE W TOCJIEZIOBATENbHBIE OTBETHl HA BOMPOCHl HK3aMEHAIlMOHHOro Oujiera u
JIOTIOJTHUTEIIBHBIE BOIIPOCHI, HO MPH 3TOM JIEMOHCTPUPYET YMEHME BBIACIUTDH CYLIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKU U YCTAHOBUTH MPUYUHHO-CJIEICTBEHHBIE CBSI3U.



Ounenka «HeynoBJIeTBOPUTENBbHO» BBICTABISCTCS CTYJACHTY, KOTOPBIA JEMOHCTPHUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO H3JaraeT Marepual; He
yYMEET BBIJCIIATh TJIaBHOE M BTOPOCTETIEHHOE, HE YMEET COCAMHATh TEOPETUUECKUE MOJIOKECHUS C
MPAKTUKOM, HE YCTaHABIMBAET MEXIIPEIMETHbIE CBS3H; JOMYCKaeT TrpyOble OLIMOKH IpHU
OTIpPENIEICHUU CYITHOCTH PACKPBIBAEMBIX TTOHSATHUMN, SBICHHIA, BCIEACTBUE HENOHUMAHHUA HX
CYILIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U CBA3CH; /JaeT HEMOJHbIE OTBETHI, JIOTUKA U
MOCJIEIOBATEIBHOCTh U3JIOKEHHUS KOTOPBIX HMEIOT CYIIECTBEHHbIE M IMPHHIUIHAIbHBIC
HapYyIICHUS, B OTBETax OTCYTCTBYIOT BBIBO/JIBI.



IIpunoxenne Ne 2 k paGoueil nporpaMme AUCHUILINHBI
«MareMaTHKa JUIsl 5KOHOMHUCTOB
MeTtoauyeckue yKazaHus JAJIsl CTY/ICHTOB , H3y4YalOIIMX JucuuIIMHY «MaTtemaTuka st
3KOHOMHCTOB»:

JqucummmHa «MareMaTtuka Ui SKOHOMHCTOB», M3ydaeMas B 1-oM m 2-M ceMecTpe,
npernonaraeT Hajlu4ue 3HAaHWKA M0 MaTeMaTHKe B 00beMe MPOrpaMMBbl CpeaHer MmKoibl. [
IOCTYIUIEHUs] Ha SKOHOMHUYECKUH (haKyJabTET BBITYCKHHMK NpenbsBiser ceptuduxkar EI'D mo
MaTeMaTHKe — MPO(UIBHBIN YPOBEHb.

JUis OCBOEHHUS IUCHMILIMHBI HEoO0XOoAuMMa yNOpHas paboTa, peryJjsipHOe IOCElIeHue
JeKIMM M NPAKTUYECKUX 3aHATUM, BBINOJIHEHUE JOMAIIHMX 3aJaHuM, IOATOTOBKA K
KOHTPOJIbHBIM paboTaM.

CrnenyeT UMeTh B BUAY, YTO MaTepual 110 MaTEMaTUKE Ha JIEKIIMU BCETAA MOAKPEIIAETCS
IpUMEpaMH, WIIOCTPUPYIOIIMMHU TEOPETUYECKHE IOJ0XKEHUs, pelleHreM O0a30BBIX 3ajad.
[ToaroToBka K  MPAKTUYECKOMY 3aHSATHIO JOJDKHA BKJIIOYATh MPOPabOTKY JIEKIIMOHHOTO
MmarepHaia Tak, YToObl MOXHO OBbLJIO OPHEHTUPOBAThCA B TEPMHHOJIOTUH, HOBBIX HMOHATHSX H,
110 BO3MOYKHOCTH, B HEOOXOIMMBIX ISl PeHIeHUs 3a1a4 (popmyrax.

Bosiblioe BHMMaHuE HAJ0 YIENATh PEIIeHUIo 3a1a4. [l caMOCTOATEeNIbHOM paboThl JoMa
IIpEeJIararoTcs 3a7a4y, aHAJIOTWYHBIE PEIICHHBIM IIPUMEpPaM Ha JICKIUAX U Ha IPAKTUYECKHUX
3aHATHUAX WK O0Jiee CI0XKHBIE, JIs PELIeHUs. KOTOPhIX HaJ0 XOPOILO MOHUMAaTh, KaK PeIIatoTCs
0a30BbIC 3a7]a4H.

Ilo Mepe ycBOeHMsI Kypca IIOJIE3HO COCTaBJIATh IVIOCCAPUN OCHOBHBIX IOHATUH H
GopMyNl NUCUUIUIMHBI, YTO IO3BOJSIET CUCTEMATU3UPOBATH IIOJYYEHHbIE 3HAHUSA, YBUIETbH
aHAJIOTUH, IMOHITh HEKOTOpPblE 3aKOHOMEPHOCTH, KOTOpbIE NPATAINUCH 33 MOTOKOM Y4eOHOH
uH(pOpMaLUU B TEUEHUE CEMECTpA.

WHTepec K IUCHUIIIMHE pa3BUBACTCA IIPU 3HAKOMCTBE C JOIOJIHUTEIBLHON JIUTEPATYPOH,
KOTOpasi peKoMeHJO0BaHa Il OoJjiee TIIIyOOKOro 3HAKOMCTBAa C IIpoOJieMaMu IPUMEHEHUS
MaTeMaTUKU B DKOHOMHUKE. JIutepaTypa, NpuBeeHHAs B 3TOM CIIUCKE, MMEET pa3Hblil yPOBEHb
CIOKHOCTH: COBPEMEHHBIM HAy4yHbII M  «PELENTYpHBIM», pACCUMTAHHBII HAa MEHee
MPOJBUHYTOIO B MAaT€MaTHYECKOM IUIAHE CTYIEHTa, HO HHTEPECYIOIIErOCs MaTeMaTHUKOU.
W3ydeHue 3TON nuTEpaTyphl AA€T TOMYOK K MOUCKY JIMTEPATypbl MO BbIOpAaHHOW TEMaTHKE C
UCIIOJIb30BaHUEM PECYPCOB HHTEPHETA.

JInst TpOBEPKM YCBOEHMSI TEOPETHMYECKOr0 Marepuajga M yMEHUs pelarb 3a1adu
IPOBOJATCS aAyAUTOPHBIE KOHTPOJIbHBIE pabOThl. JloMa BBINOIHSIOTCS pacyeTHble paboThI, s
BBIMIOJTHEHUSI KOTOPBIX HEOOXOJMMO CpaBHUTENIBHO MHOro BpeMeHu. Ilpu HeobxoaumocTu
OPOBOJATCS  KOHCYJIbTAllMM 1O  pa30opy pelleHus 3ajgad, [peJHa3HAueHHBIX I
caMOCTOSITENIbHOTO  pemieHusi. Eciu  KoHTposibHass pabora 1O TeMe  OLIEHHMBAETCs
HEYJOBJIETBOPUTENIBHO, TO OHAa JIOJDKHA ObITh mepenucaHa. Kpome Toro, mpeaBapUTeIbHO
JIOJDKHA OBITH cliesiaHa padoTa Ha/l OITMOKaMH.

N3yyeHue OUCHUIIIMHBL 3aBEpIAeTCd IHMCbMEHHBIM 3K3aMeHOM. Jlig oSk3aMmeHa
COCTABJISIFOTCA 3a/1aHMsI, KOTOPBIE BKIIKOYAKOT KaK TEOPETHYECKME BOIPOCHI, Tak M 3aaadn. Ha
MOATOTOBKY K OK3aMEHY, KakK IIPaBWIO, BBIACIAECTCS TpU [HA. Bo BpeMs NOArOTOBKH
IIPOBOJIUTCA IPYIIIOBast KOHCYJIbTALHU.



