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1. Leau ocBOEHHS THCHUIIHHBI

MaremaTtrnka, Kkak (yHIZaMEHTanbHAas IUCHUIUIMHA, o0ecneunBaeT (HOpPMHUPOBAHHE
NPEJCTAaBICHUS O MECTe M POJM MAaTEeMAaTUKA B COBPEMEHHOM MHpPE, MUPOBOH KYIbType U
uctopuu. Llenpl0 OCBOCHUS TUCIHIUIMHBI SBISACTCS (OPMHPOBAHHE MATEMAaTHYECCKUX 3HAHUU,
YMEHUH ¥ HaBBIKOB, CITIOCOOCTBYIOIIUX PAa3BUTHIO KYJIbTYPhl aHAIMUTUYCCKUX MPEoOpa3OBaHUIA,
JIOTUYECKOT0 U AJITOPUTMHUYECKOTO MBINUICHHSI, MATEMATHYECKONH MHTYUIIUU B TIOCTAHOBKE 3374
U BBIOOPA MHCTPYMEHTAIBHBIX CPEJCTB MOJICIIMPOBAHUS U aHATN3a SKOHOMUYECKHUX TPOIIECCOB.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucnummuaa «MaTtemaTuka JUisi 5KOHOMHUCTOB» OTHOCHUTCS K 0a3oBoil yactu bioka 1.
JucuunimHa cocTOUT U3 Tpex pasjaenoB: «JluneitHas anreOpay, «MareMaTudeckuil aHaIU3» U
((TeOpI/ISI BepOHTHOCTef/'I U MareéMarudeCkKas CTaTUCTHKA), ABIAIOIIUXCS H€O6XOI[I/IMBIMI/I JJIA
OCBOGHHUSI BapHAaTHBHOM YacTHM MareMatuyeckoro unukia. Ot0op Marepuana mpecienyet
CJIEYIOIINE LIENN: BHYTPUIIPEAMETHBIE — 00ECIIEYCHHUE IETOCTHOTO BOCTIPUSTHS AUCIUIUIMHBL
MEXIpPEAMETHBIE — O00ecleyeHrne MaTeMaTHYeCKHM allapaTtoM CMEXHBIX JUCIUIUIMH,
HpO(i)CCCI/IOHaJH)HI)IG - (1)OpMI/IpOBaHI/Ie YMCHHUA HNPUMCHATL MATEMATUYCCKHUEC MCTOABI JIA
pelieHus: YJKOHOMUKO-MaTeMaTuueckux 3aaa4d. OcBoeHrEe JAaHHON AUCHUIUIMHBI HEOOXOAUMO IJIs
JucuuIinH: MukposkoHomuka, MakposkoHomuka, Crathcrtuka, DKoHOMeTpuka, DuHAHCHI,
MaxkposKOHOMHYECKOE IIIAaHUPOBAHUE U MIPOTHO3HPOBAHHE.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O  JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSsI 00pa30BaTe/IbHON MPOrpaMMbl

[Tpomecc u3ydeHUs TUCIUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JJIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpereHus CleayrIux 3HaAHUMH,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:



Dopmupyemas
KOMIIeTeHIUsI
(xoa u opmyIHpPOBKA)

NHaukaTop 10CTHKEHUSA
KOMIIeTEHIINH
(xox M popMyJIHpPOBKA)

Ilepeuennb
IUVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

OomenpodgeccHuoHATbHbIE KOMIIETEHITHT

YK-1. Cnocoben
OCYILECTBIISITH MIOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 HH(popManuy,
MPUMEHSTh CHCTEMHBIH
MOJXOZ ATl PeLICHUS
MOCTaBIICHHBIX 3a/1a4.

YK 1.1. OcymectBiser
CHCTEMHBIN aHaIN3 3aJauH,
BBIJIETISAS e 0a30BEIC
COCTAaBIISIOIIIE

3HaTh

OCHOBHBIC OIPEACICHUS U TTOHITHS
HA3Y4YaeMbIX Pa3JeioB JUCLUUIUIMHBI U UX
SKOHOMUYECKHE UHTEPHPETALINH IJIsI
MOCTPOEHUA SKOHOMUKO-MaTEMaTHYECKUX
Mojenen

YmMmern

CocTaBnsiTh MaTEMATUUECKUE MOJICTH JIJIS
pellieHus 3a/1a4yn JUHEUHOTro
nporpamMmmupoBanus. Y mMets pemats 3JII1
CHUMILJICKC-METOJIOM, a TaK)KEe METOIOM
MOTEHLIUAJIOB PEIIATh YACTHBIN Cily4yal 3aa4u
JIMHEHHOr0 NpOrpaMMHUPOBAHUS —
TPAHCIIOPTHYIO 3aady.

Baapers

TexHUKOU BBIYUCIEHUS NPOU3BOIHBIX U
HAXO0KJIEHUS] HHTETPAJIOB OT CJIOKHBIX
(hyHKIMH, TEXHUKOH HCIIOIE30BaHUS METO0B
KOMOWHATOPUKY VIS BEIYUCIICHHUS
BEpOsTHOCTEH coOBITHIL, Teopemamu baiieca u
cxemMou bepHyIIM, TEXHUKON BBIYMCIICHUS
YHUCIIOBBIX XapaKTEPUCTHK JUCKPETHBIX U
HEMPEepBIBHBIX CIly4YaiHBIX BeTU4MH. BianeTs
3JIEMEHTaMU MaTEMaTUYECKOW CTaTUCTUKH.




OIIK-1

CriocoOeH pUMEHSTh
0a30BbIC 3HAHUS B
obnactu
MaTEeMATHYECKUX U
(MnM) ecTeCTBEHHBIX
HayK B cpepe cBoeit
npodeccuoHanbHOM
JESTSIIbHOCTH

HUI-OIIK-1 2
Ocy1iecTBiseT NOCTaHOBKY
3aJ1a4yM, BEIOUpaeT crocod
ee peleHus

3HaTh:

OcHOBHBIE HaIPaBJIEHUs UCIIOIb30BaHUS
anmapara JUHeHHOH anreOphl,
MAaTE€MaTHYECKOI0 aHAIU3a U TEOPUU
BEPOATHOCTEN B TEOPETHUECKUX U
9KCIIEPUMEHTAIBHBIX UCCIEAOBAHUAX IS
pelIeHus 3JKOHOMUYECKHX 3a/1a4,

YMmeTh:

PeraTs 3a1aun JUCHUILIMHEL, HEOOXO0UMBIE
JUTS JAJIbHEHIIIEr0 UCIIOJIb30BAHUSI
MAaTeMaTHYECKOTO ammapara B SJKOHOMHICCKUX
TIPHITOKEHUSX.

Baagern

AnmaparoM JHHEHHOHN anreOpsl U pelieHus
CHCTEM JIMHEHHBIX YpaBHCHUA pa3INYHbIMU
METOAAaMHU, JUIS PEIICHUs 3a4a4 JINHEHHOTO
MIPOTPaMMHUPOBAHUS TPAPHUECKUM CTIOCOOOM
1 TaOJIMYHBIMU AJIrOpUTMaMHu. BJ'IaI[eTL
anmapaTtoM AuQQepeHITHATEHOTO NCYHCICHHS
IUIsL HAXOXKICHUSI TPaINeHTA LIEeJIeBOI
(GyHKIWY, a TaKXKe alnapaToB UHTETPAIBHOTO
HUCUHNCIICHUA JIA HAXOXICHU A
MaTeMaTHYECKOT'0 OXKMIAHUS U AUCTICPCUH
HEMPCPBIBHBIX CHy‘IaﬁHLIX BCJIMYHH.

HNAO-OIK-1_3
IIpumensier
MaTeMaTHYECKUH anmapar
JUISL pEIEHUS IPUKIIAHBIX
1 TEOPETUYECKUX 3a7a4
SKOHOMUKH.

3HATE:

OCHOBHBI€ TIOJIOKEHUS, OTIPEIEIICHUST |
TEOPEMBI JUCIUTLTUHBI C T[eTbI0 MPUMEHEHUS
MaTeMaTUYECKOI0 amrapara Jyisi peIeHus
HpI/IKHaILHLIX 3aaa4y.

Ymern:

OcCylIeCTBIIATh TIOUCK HEOOXOAMMOM
rH(OPMAITUH TSI MATEMATHYECKOTO PEIISHUS
SKOHOMHYECKHUX 3a7a4. Mcrob30BaTh
(hYHKITMM 1 UX CBOMCTBA IS OIMCAHUS
SKOHOMHYECKHX MPOIecCcOB. BriOnpaTh
BEPOSTHOCTHBIE U CTATHCTUIECKHE METOIBI
JUTSL aHAJTA3a SKOHOMUYECKUX JTAHHBIX B
COOTBETCTBHUH C MOCTABJICHHOM 3aadei,
BBIYHCIATH Xapakrepuctuku JICB u HCB.

Buaagers HaBBIKAMM:  HCITOJIE30BaHUSI
OCHOBHBIX OIpPEACICHUH, TOHATUN IS
perieHus SJKOHOMHYECKHX 3a71a9; YMETh
pelaTh CUCTEMBI JINHEHHBIX YPaBHEHU,
BBIYHCIIATH ONPEICIIUTENN 1 00paTHBIE
MAaTpPHIIBI, PEIIATh 3a/1a9 JIMHCHHOTO
MIPOTPaMMHUPOBAHHUS, BEIYUCIISITH
MIPOM3BOIHBIE CIIOKHBIX (DYHKIIUH, BBIYUCISATH
HUHTErPAaJIbl, HAXOJIUTh YUCIOBbIE
XapaKTEPUCTUKHU TUCKPETHBIX U
HENPEPBIBHBIX CITYYalHBIX BEJTUYUH.




4. O0beM, CTPYKTYpA U cojiepKaHue U CHUTITHHBI

OO01mast TpyA0€MKOCTh JUCIUTLINHBI COCTABISAET 9 3aUeTHBIX eIUHUI, 324 aKaj. 4acoB.

Ne Tembl (pa3aeibl) Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0
n/m AUCTIUTLIMHBI, BKJIIOYASl CAMOCTOSITEILHYI0 | KOHTPOJISl yCIIeBAeMOCTH
UX cofep:KaHue padoTy CTy/AeHTOB,
U UX TPYAOEMKOCTH DopMa NPOMeKYTOYHOM
o (B akaJjeMHYeCKHX Yacax) aTrrecTanuu
3 KontakTHas padoTa (no cemecmpam)
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3agaHus ams
Beenenne. BekrtopHas A -
CaMOCTOSITETFHOU PabOTHI
1 |anre6pa. YpaBuenue 14| 4 2 8
. CamocrosTensHas paboTta
MIPSIMOH U TTIOCKOCTH.
Nel
3anaHus aus
2 |[IpoctpaHcTBO 1 2 2 2 4 | caMOCTOATEIBHON paOOTHI
TecT mist camonpoBepKu
6 mom uucne ¢ 20 u JJOT 1 2
A JVK 6 LMS Moodle
3anaHus A
3 |Martpulibl 1 onpeIeIuTenN 1 12| 12 2 10 | camocTosITeThHON paOOTHI
KonTponpras pabora Nel
P P
6 mom uucne ¢ 90 u JJOT 2
. 3ananus A
Cucrembl TMHEHHBIX N
4 .1 4 | 4 2 8 |camocrosTenbHON pabOTHI.
anredpandeckux ypaBHEHUH
Kontposbnas padora Ne2
DNIeMEHTBI JUHEHHOTO 3anamms s
5 1 |14 14 2 13 |camocTosTENbHOM PadOTHI.
MIPOrpPaMMHUPOBAHUS
Kontposbnas padota Ne3
0,3 | 11,7 3auer
HTroro 3a 1 cemect
P 36 | 36 10 | 0,3 | 54,7 144
6 mom uucie ¢ 30 u JIOT 3 4
BBoanas nexima. OCHOBEI Samauns i
6 |auddepeHinaIbHOTO 2 6 | 8 2 8 |camocTosTenbHOM PaboTHI,
VICUYHCIICHUSL. KonTponbHas pabora Ne 4
7 DyHKINUN ABYX 2 5 | o 5 4 3amanus s
MIEPEMEHHBIX. CaMOCTOSITETILHOM PadoTHI
8 OCHOBBI HHTETPAIBHOTO 2 6 6 5 8 Samanust s
WCUUCIICHUS CaMOCTOSITEITbHOM paboThI




KontponbHas padota Ne5
6 mom yucne ¢ 90 u JJOT 2 4
DJIEMEHTHI TCOPHH
9 |[BepositHOcTeit. Cnyvadinple | 2 | 6 | 6 2 12 Kontpombnas padota Ne6.
Kontponphas pabora Ne7
COOBITHSL.
CiydJaiiHpie BETMYUHBI.
OCHOBHBIE 3aKOHBI 3anamm Js
10 2 |12 ] 10 2 13 |caMocTOsATENBEHOM PabOTHI.
pactpenenenus CB, ux
KontponbHas padora Ne8
YKCIIOBBIC XapPAKTEPUCTHKH.
11 DNEeMEHTBI MaTEeMaTHYECKOM ol 4] 4 5 8 3ananus At
CTaTUCTUKU CaMOCTOSITEITbHOM paboThI
B mom uucne ¢ 20 u JJOT 1 2
Dx3ameH
IIpu noaroroske k
05 | 335 sk3ameny: Tect nis
CaMOTIPOBEPKH IO
pe3yibpTaTaM OCBOCHHUS
JUCIUATUTAHBI
6 mom uucne ¢ 30 u JJOT 3 6 Tect anst camonpoBepKu
O pe3yJibTaTaM OCBOCHUS
JIUCTIUTUTAHBI
OVK ¢ LMS Moodle
Bcero 3a 2 cemecTp 36 | 36 12 1 05| 86,5
6 mom uucie ¢ 30 u /10T 3 6
UTOI'O 72| 72 15 | 0,8 | 140,9
6 mom uuciae ¢ 30 u JJOT 6 10

Conep:xanue pa3iesioB IUCHUIIIHHBI:

1. BekTopsl
1.1 Omnpenenenue. [eiictBue Haj BekTopamu. [leHicTBUS HaJg BEKTOpaMH B KOOPAMHATHOU
dopme.
1.2. Yron mexay BekTopamu. PaccrossHre Mexxay Toukamu. Hampasistonie KOCHHYCBI BEKTOpa.
YpaBHeHHE OTpE3KA.
1.3 IIpocrpanrctBo Rn. /InnHa BekTopa. CKaIsipHOE MPOU3BEACHIE BEKTOPOB.

2. MaTpuupbl U onpeaeJuTe u.

2.1. Onpenenenue. [leiictBue Haj Matpunamu. TpaHcnoHupoBaHue MaTpulibl. CHMMETpUYHAS
MaTpula.

2.2. Onpenenurenu. CriocoObl BBIYMCICHUS onpeaenuTenei 2-ro u 3-ro nopsakos. CBoiicTBa
OnpeaeuTeNeH.

2.3. MuHOpHI 1 anredpandeckre JONOJIHEeHUs. Brrunciaenue onpeaenuTeneil BHICIIUX MOPSIKOB.
2.4. O6parnas marpuia. CriocoObl BEIYMCIEHUST 00OpAaTHON MaTPHIIBI.

3. Cucrembl JIMHEHHBIX a/Ire0panyecKuX ypaBHeHU

3.1. Pa3perienHble cucTeMbl IMHEHHBIX ypaBHEeHMNA. MeToa ['aycca perieHus: CucTeM JTMHEWHBIX
YpaBHEHUM.

3.2. Meton XKopnana —T'aycca pemenus CJIY. Omnopuble pemienus cuctemsl. [lepexon ot
OJIHOTO OIOPHOTO PEUICHHUS K IPYrOoMy.



3.3. [IpaBuno Kpamepa pemenns CJIY.

4. 3a1a4a JIMHEHHOTr0 MPOrPaAMMHPOBAHUS.

4.1. 3ayaua TUTaHMUPOBAHMSI MPOU3BOJICTBA. 3a1a4ua o auere. [loctanoska 3JII1.

4.2. TeoMeTpryuecKkoe perieHue 3a/1a4u JIHHEHHOTO MTPOrpaMMUPOBAHHUS.

4.3. Pemtenue 3JII1 cuMILIEKC-METOIOM.

4.4. [TocTtanoBka TpaHncroptTHoi 3aaaun. Onopuoe pemenne T3. [{uki, MeToa ceBepo-3amnaaHoro

yria.
4.5. AITOpuTM pelIeHUs TPAHCIIOPTHON 3a/1a4i METOJAO0M MOTEHIIMAJIOB.

5. OcHoBbI 1H(PepeHIIHATHHOTr0 HCUHCTEHUS.

5.1. ITonstue npousBoanoi Gynkiuu. [lousatue nuddepennumana pyakuun. ['eomeTprudecKui,
¢u3nUecKuii 1 SKOHOMUYECKUH CMBICI IIPOU3BOTHOM.

5.2. IlpaBuno auddepeHunpoBaHns CyMMBI, IIPOU3BEACHHUSI U YaCTHOTO (DYHKITHIA.

5.3. Tabnuia mpoU3BOJHBIX MPOCTEUIIINX SJIEMEHTAPHBIX (PYHKITUIA.

5.4. uddepenunpoBanue ciaoxHoi GyHkuuu. [loHsaTne npon3BoaHON BEICIINX MOPSIKOB.

5.5. ®yHkIus ABYX MepeMeHHbIX. YacTHbIE TPOU3BOAHBIC 1-TO U 2-TO MOPSAKOB.

6. OCHOBBI HHTETPAJIbLHOT0 HCYUCIEHUSI.

6.1. [lepBooOpa3Hasi U HeEONpEeNeNeHHbI HHTerpan. Tabiuia OCHOBHBIX HEOINPEAETICHHBIX
uHTerpaioB. OCHOBHBIE CBOMCTBA HEONPEAEICHHOTO HHTETpaa.

6.2. OCHOBHBIE METOJIbI MHTETPUpPOBaHHSI. MeToa MOACTaHOBKUA. MeTo[ MHTErpUpOBAHUS IO
qacTsM.

6.3. OnpeneneHHblii UHTErpai. ['eomMeTpudeckuii CMbICI OompenaeaeHHoro uHrerpaina. Gopmyna
Hprorona-JletiOnuna. [Ipunoxenus onpeneaeHHOro HHTerpasa.

7. JneMeHTbl TEOPUH BEPOSITHOCTE U MaTeMaTHYeCKOil CTATUCTUKH.

7.1. OcHOBHblE TIOHSATHS TEOPUU BepOATHOCTEH. Teopembl CIOXKEHUS U YMHOXKEHHS
BEPOSITHOCTEH.

7.2. ®opmyna mnonHoil BepostTHocTH. Popmyna baileca. AnpuopHble U anocTepuopHbIE
BEPOSITHOCTH.

7.3. Cxema He3aBUCHMBbIX ucnblTaHuid. ®opmyna bepnymmu. ®@opmynsl Myaspa u Myaspa-
Jlamaca.

8. Cayuaiinble BeJIMYNHBI

8.1. 3akoHBI pacrpenencHus] TUCKPETHBIX CIYYalHBIX BEIMYWH: OWHOMMATIBHBINA 3aKOH, 3aKOH
Ilyaccona, reoMeTpHUYECKUI 3aKOH.

8.2. Yucnossle xapaktepuctuku JCB: maremaTuueckoe OKUJaHUE, TUCIEPCHUs, CPEIHEee
KBaJIpaTHYECKOE OTKJIOHEHHUE.

8.3. HenpepriBHBIE crydaiiHbie BeMUIUHBL. DYHKIMS pacmpeeneHus BeposiTHocTeld. DyHKIUS
IJIOTHOCTH pacnpeaenenus sepostHocteid HCB.

8.4. Yucnossle xapaktepuctuku HCB: maTemaTuyeckoe oKuJlaHUE, TUCIEPCHUS, CPEIHEe
KBaJIpaTHUECKOE OTKJIOHEHHUE.

8.5. 3akonsl pacnpenenenns HCB: paBHOMEpHOE pacnpeleneHne Ha OTPE3Ke, IMOKa3aTeIbHOE
pacrpenenenue, HopMalibHoe pacnpenenenne. @ynkuun ["aycca u Jlammaca.

9. DJjIeMeHTbl MATEMATHYECKON CTATUCTHKH.

9.1. I'enepanbHass U BBIOOPOYHAs COBOKYMHOCTh. CTaTHCTHYECKOE paclpe/ieleHne BBIOOPKH.
Mopa, Mequana.

9.2. DMnupuyeckas u TeopeTHueckas QyHKUUHU pacnpenenenus. [lonuron u rucrorpamMma.

9.3. Cratuctuueckue OLEHKHM MapaMeTpoB pachpenenenusa. ['eHepanabHas W BbBIOOpOYHAs
cpenssis. ['enepanbHas U BBIOOpOUHAs AUCTIEPCHS.



5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YMCJI€ TEXHOJOIHHU IJIEKTPOHHOI'0 oﬁyqemm H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIO0Jb3yE€MbIC¢ IIPpH OCYIIECCTBJICHHUU
06pa30BaTeJ'[bHOF0 npouecca mo TMCUIIJINHE

B miporiecce o0yueHust UCTIONB3YIOTCS CIISAYOINE 00pa3oBaTebHBIC TEXHOIOTHH:

BBoaHasi JieKIUA — 1a€T TI€pBOE I1EJIOCTHOE NPEACTaBICHHE O JAUCUUIUIMHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME U3Y4YCHHUS NAHHON AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM W 3aJa4aMH Kypca, €ro pPoJbI0 M MECTOM B CHCTEME y4YEOHBIX JUCIUIUIMH U B
CUCTEME MOATOTOBKHM B menoM. Jlaetcs kpaTkuii 0030p Kypca, HMCTOpUS PA3BUTUS HAYKH H
MPaKTUKH, TOCTHKCHUS B 3TON cdepe, MMEHA U3BECTHBIX YUEHBIX, U3JIaratoTCsl TIEPCIICKTHBHBIC
HalpaBJIeHUs1 uUccienoBaHud. Ha 3Toil  JeKuuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH pPabOTHl B paMKaxX JaHHOW ITUCHUILUIMHBI, a TaKXKe JaeTcs
aHaJIN3 PEKOMEHIyeMOl y4eOHO-METOAMYECKOU TUTEPaTyPHI.

AKaneMmnyeckas JIEeKIHS ¢ JIeMeHTaMH JieKIHn-0eceabl — IT0CJIEA0BaTeIILHOE H3JI0-
JKEHHE MaTepuaia, OCYLIECTBIISIEMOE NPEMMYLIECTBEHHO B BHJIE MOHOJIOTA IPENOJIaBaTesl.
DneMeHThl JIeKIIMU-0ece bl O00eCHeurnBalOT KOHTAaKT MPENojaBaTeNis C ayauTOpueHd, uTo
MO3BOJISICT TIPUBIICKATh BHUMAHHUE CTYJICHTOB K HaWOoJiee BaXKHBIM TeMaM JHUCHUILINHBI,
AKTUBHO BOBJIEKAaTh HUX B Yy4YeOHBIN MpolecC, KOHTPOJIUPOBATH TEMI H3JIOKEHUS Y4eOHOTO
MaTepualia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUSITHUSA.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPEIUICHHUIO MMOJTYYEHHBIX HA JICKUUH 3HAHUM.

Koncynbranum — BuJ y4yeOHBIX 3aHATUHN, SBISIOMIUNCS OAHOM U3 (QOpPM KOHTPOJISL
CaMOCTOSITENIbHOW  paboThl  cTyAeHTOB. Ha KOHCynmbTanusXx MO MPOCKOE CTYIEHTOB
paccMaTpUBalOTCS HauOoJIee CIIOXKHBIE MOMEHTHI IPH OCBOCHHUM Marepuajga JUCHUTLINHBI,
MPEINOJABATENb OTBEYAET HAa BONPOCHI CTYJIEHTOB, KOTOPHIE BO3HUKAIOT Y HHUX B MPOLECCE
CaMOCTOSITENILHOM pabOTHI.

B nporecce 06ydeHust HCHONB3YIOTCS CIEAYIOLINE TEXHOIOTUU JIEKTPOHHOTO 00yUeHHs
U IMCTaHIIMOHHBIE 00pa30BaTEeIbHBIC TEXHOIOTHH:
DJIeKTPOHHBIH y4eOHbINE Kypc «Martemaruka JJsi 3KoHOMHMCTOB» B LMS
DaexTponHblii yausepcurer Moodle SAApI'Y, B koTopom:
- TPEACTaBIIEHBbl 33JaHUS JUII CaMOCTOSTENBbHOW paboThl OO0ydaroUmMXcsi MO0 TeMam
JVICTIATUTHHEI,
- OCYUIECTBJISIETCA NPOBEIEHUE  OTAENbHBIX  MEPOIPHUATHH  TEKYIIEro  KOHTPOJI
yCIIEBaEMOCTH CTY/ICHTOB,;
- TNpEACTaBJIEHBI TEKCTHI JIEKLUH 110 OT/AEIbHBIM TeMaM JUCLUILIMHEI,
- TIpE/ICTaBJICHBI IPABUJIA MTPOXOXKICHHS TPOMEKYTOUHOM aTTECTAIMH MO JUCIUTUIAHE;
- TPEACTaBIE€H CIHMCOK Yy4eOHOW JMTEpaTypbl, pPEKOMEHJIyeMOW Ui  OCBOEHHS
JIVICTIATUTHHEI,
- mpexacraBieHa HH(opmanus o (opMe M BpEeMEHM IPOBEACHUS KOHCYJbTAIMH 10
TMCIIATUTMHE B PEKUME OHJIAIH;
- TOocpeAcTBOM  (opyMa OCYHIECTBISIETCS CHHXpPOHHOE U (WJIM) aCHHXPOHHOE
B3aUMOJICHICTBHE MEXIy OOYYaIOMIMMHUCS ¥ TPEToAaBaTeieM B paMKaxX HW3YUCHHS
JUCLIUTUTAHBL.

6. [lepeyeHb JMIEH3HOHHOTO M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrieyeHusi, HMCNOJb3yeMOro IPH OCYLIeCTBJIeHHH 00pa3oBaTeIbHOIO Ipouecca [0
AUCIHHUIJIMHE

B mpouecce ocymectBieHuss o0Opa3oBaTeNbHOrO  IMpolecca IO JAUCHUILIIMHE
UCIIONBb3YIOTCSA:



At GOPMUPOBAHKST MATEPHAIOB ISl TEKYIIETO KOHTPOJIS YCIIEBAGMOCTH M MPOBEACHHUS
POMEKYTOUHOM aTTeCTaInu, Uit HOPMUPOBAHUS METOTMUYECKHX MATEPHAIIOB 110 AUCIUILINHE:
- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;
- Adobe Acrobat Reader.

7. IlepeyeHb COBpEeMEHHBIX NPO(ECCHOHAIBHBIX 0a3 JaHHBIX W HH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYLIeCTBJIeHUN 00pPa30BaTeIbHOIO Mpolecca 1no
AUCHHILINHE (IPH HE00X0AMMOCTH)

B mpouecce ocymectBieHuss o0pa3oBaTeNbHOrO  Mpolecca IO JAUCHUIUIIMHE
UCTIOJNIE3YIOTCS:

ABTOMaTu3upoBaHHas  OuOmmoreuyHo-uHGopManuonHas cuctema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJBHOH Yy4eOHOW JHMTepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «MHTepHer» (IIpH HEOOXOAMMOCTH),
peKoOMeHyeMbIX JJIsl OCBOEHUS TUCUMILINHBI
1. a) ocHoBHas JuTeparypa OOwmUMIl Kypc BBICIICH MaTeMaTHKU I SKOHOMHUCTOB:
yueOHuK 171 By30B / moxa pen. B.M. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. —

(Bricmiee oOpazoBanme).

2.COOpHHUK 3a/1a4 MO BBICLIEH MaTeMaTHKe JUIl SKOHOMMCTOB: yuyeOHOe rmocobue / mox pex.
B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Bsiciiee o6pazoBanue).
3. becryxesa JLII. Jluneitnas anre6pa: npaktukym /JL.II. Bectyxesa, H.JI. MaiiopoBa.

Spocn. T'oc. Ya-1 um. [LI. lemunosa.- SApocnasne: Apl'Y, 2011. — 56 c.

4. UccnenoBanue ¢GyHKIOMH u mocTpoeHue rpadukoB. Meron.ykazanus /coct.JLIL
becryxesa, E.B Hukynuna, U.P. OcsinnukoBa. SApoci. I'oc. YH-T. — Spocnasns, SApl'Y,
2007.- 28c.

5. Iloctpoenue smnupuueckux ¢QyHKuui. Mertoauueckue ykasaHus. MeToa.yKazaHus
[coct.JLIL. BectyxeBa, W.P. OscsuuukoBa. Spocn. T'oc. YH-T. — Spocnasns, Spl'Y,
2001- 15c.

6. becryxkesa JI.I1., MaiiopoBa H.JI. Teopust BeposiTHOCTEH M MaTeMaTHYeCKasi CTATUCTHKA.
[Tpaktukym. Y. 1: npaktukym /coct. JL.II. bectyxesa, H.JI. MaiiopoBa; fpoci. ['oc. Va-
T uM. [LI". lemunosa. — SApocnasns: SApl'Y, 2012. — 48 c.

0) AONMOJIHUTEIbHAS JTUTepaTypa:
7. Bpicmras MaTtemMaTuka JUIsi SJKOHOMHUYECKOTo OakaitaBpuara B 3 4.: yueOHHUK M IPAKTUKYM

JUTs akajgemMudeckoro 6akanaBpuata / mox pen. H. 1. Kpemepa. — 5-e usn., nepepad. u


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

10.

11.

12.

13.

14.

mon. — M.: HzmarensctBo IOpaiit, 2017. — 276 c. — (Cepus : baxkanasp.
Axanemuueckuii Kypc). Pexxum mpoctyma: www.biblio-online.ru/book/FA102CC2-D5ED-
4284-A586-33ECBIS7EFOE

Kpemep, H. . Jluneiinas anreOpa: y4eOHHK W MPAKTHKYM JUIsl aKaJIEMHYECKOTO

OakanaBpuata / H. III. Kpemep, M. H. ®puaman. — 2-e uza., ucnp. u gon. — M.:

W3narenscrBo FOpaiit, 2018. — 309 c. — (Cepus: bakanaBp. AxagemMuueckuil Kypc).
Pexum JOCTYyTIA: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-
625FC196408E

I'mcun, B. b. Marematuka. Ilpaktukym: ydeOHOe mocoOue s OakajgaBpuaTa M
maructpatypsl / B. b. I'mcun, H. I11. Kpemep. — M: U3narensctBo IOpaiir, 2018. — 204
c. — (Cepusa: bakanaBp u wmaructp. Axamemuueckuii Kkypc). Pexum pocryna

:www.biblio-online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108

Manyrun, B. A. Jlunelinas anre6pa sl 5KOHOMUCTOB. YUeOHUK, MPAKTUKYM U COOPHUK
3amad: Ui akajgeMmudeckoro OakanmaBpuata / B. A. Manyrun, f. A. Pomuna. — M.:
MzparensctBo FOpaiit, 2018. — 478 ¢. — (Cepust: bakanaBp. AkageMUYECKU Kypc). —
ISBN 978-5-534-02976-5 Pexum moctyma :www.biblio-online.ru/book/DBB48D25-
BD07-4CCC-B306-A3C8338A6F8A.

Kpacc, M. C. MaTemaTuka B S5KOHOMHMKE: MAaTEMaTUYECKUE METO/IbI U MOJIENH: YUEOHUK
st 6akanaBpoB / M. C. Kpacc, b. I1. UynpsiaoB ; mox pen. M. C. Kpacca. — 2-e u3j.,
ucnp. u jgon. — M.: NU3narensctBo IOpaiit, 2017. — 541 c. — (Cepus : baxanasp.
Axanemuueckuii Kypc). Pexxum moctyma :www.biblio-online.ru/book/E8366C4C-F708-
41C5-AC24-3EOCCCOF4ET75.

[Manuii, Y. A. JIuneliHoe mporpaMMupoBaHHE: yueOHOe mocodue i aKkaJeMHYeCKOIro
6akanaspuata / U. A. Ilanuit. — 2-e u3a., ucnp. u gon. — M. : U3natensctBo FOpaiiT,
2018. — 175 c. — (Cepust: bakamaBp. Akanemuueckuil Kypc). Pexum nocryma:

www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557

I'mypman, B. E. Teopust BeposiTHOCTEH M MareMaTH4ecKas CTaTUCTUKA: Y4EOHHK Jist
npukinaaHoro OakanmaBpuata / B. E. I'mypman. — 12-e u3zg. — M. : HM3garenscTBo
IOpaiit, 2018. — 479 c¢. — (Cepusa: bakanasp. IlpuknagHoi kypc). Pexxum nocrymna:
www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84.

I'mypman, B. E. PykoBOACTBO K pelIEHHIO 3aJad IO TEOPUHM BEPOSTHOCTEH U
MaTeMaTHYeCKOM CTaTHUCTHKE: yueOHOe mocodue /i npukiIaaHoro 6akanaspuata / B. E.
I'mypman. — 11-e u3z., nepepab. u non. — M.:UznarensctBo FOpaiit, 2018. — 404 c.
—  (Cepust:bakamaBp. Ilpukmagnoit  kypc). Pexum  mgoctyma:  www.biblio-
online.ru/book/AC41B7DD-F936-4105-9511-9BD045A42CFD.


http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108
http://www.biblio-online.ru/book/DBB48D25-BD07-4CCC-B306-A3C8338A6F8A
http://www.biblio-online.ru/book/DBB48D25-BD07-4CCC-B306-A3C8338A6F8A
http://www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75
http://www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75
http://www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557
http://www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84

9. MaTepua/ibHO-TEXHUYECKAas 0a3a, HEOOXO0AUMAs [IJISA OCYLIECTBJIEHUS 00pPa30BaTEeIbHOI0
Mmpouecca no JUCUMILIHHE

MartepuanbHo-TeXHUYECKask 06a3a, HeoOxoauMas AJisl OCYILECTBICHHS 00pa30BaTEIbHOIO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIICHUS:

- yueOHbIE ayIUTOPUU AJIs IPOBECHUS 3aHATHI JIEKIIMOHHOTO TUIIA;

- y4eOHBIC ayTUTOPUU JJIsI IPOBEICHUS MPAKTUYCCKUX 3aHITHI (CEMHHAPOB);

- yueOHBIE ayIUTOPUH AJIsl IPOBEJCHUS IPYIOBBIX M UHAUBUYaTbHBIX KOHCYJIbTALIUMI;

- y4eOHBIC ayAUTOPUM [UISI TIPOBEACHHUS TEKYIIET0 KOHTPOJS U MPOMEKYTOUHON
aTTeCTaluu;

- IOMEIICHUS TSI CAaMOCTOSITEIbHON paboOTHI;

- IOMEIICHUs JUIS XpaHEHUs U NPOPHIAKTHYECKOTO OOCIY)XMBAHHUS TEXHUYECKUX
CpeAcCTB OOyUYECHHS.

CreuuanbHble TOMEUIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KalUMH JIJIs
npezcTaBiIeHus yueOHoi nHpopManuu OOIBIION ayAUTOPHH.

[TomemieHust AJis CaMOCTOSITENIBHON pabOThl OOYYArOIIMXCs OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TOJKIIIOUEHUsI K cetn «MHTepHeT» M oOecreueHueM J0CTyma K
3eKTPOHHOU MH(pOpMaLIMOHHO-00pa3oBaTenbHoi cpene Apl'Y.



IIpunoxenne Ne 1 k paGoueii nporpaMme AUCHUILINHBI
«MartemaTuka /sl IKOHOMHCTOB»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U IPOMEKYTOYHOM aTTEeCTAIUM 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

1.1 KoutpoJibHble 321aHNUSI U MHbIE MAaTePHAJIbI,
HCIoJIb3yeMble B Mpolecce TeKyleii aTrecTanuu

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. HaiiTu ypaBHEeHHE IIIOCKOCTH, POXOASIIEH Yepe3 TOUKY A4 NepneHANKYIIpHO IpsIMOT
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, MepneHIuKYISIPHO NPSIMON
Ay, Ay HaliT yros Mexxay 3TOM IIOCKOCTBIO U TNIOCKOCTBhIOA 1 A5, A, .



4. HaiiTn ypaBHEHUE NMPAMOM, IPOXOIALIEH Yepe3 TOUKY A, MepneHIuKyIIpHO
IUIOCKOCTHA 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(-11-3), B(2,-1,-1),C(-2,-5,1).
2. Haiitu ypaBHeHuUe NpaMoi L, koTopast mpoxoauT uepe3 Touky D(—2, —3, —2) nep-
MEHAUKYISPHO TUIOCKOCTH Q.
3. Haiitu Touky nepeceuenus npsmoii L ¢ muiockocteio x + 2y —z 4+ 5 =0
Haiiti npsmyro, npoxoasuryto uepe3 Touku A(-1, 1 —3) u B(2,-1 -1)
5. Haiitu yron Mexy 3Toi npsiMoii 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 mpsiMoii L, KoTOpasi MPOXOAMT Yepe3 TOUKY
D(—1, —3, 2) neprneHauKyIspHO TIOCKOCTH 0.
3. Haiitu Touky nepeceuenus npsimoit L ¢ miuockocteto 2x —y + z + 3 =0
4. Haiitu npsamyro, mpoxoasuryto uepe3 Touku A(-2,1,3) u B(3,4,-1).
5. Haiiti yron mexy 3Toil npsimoit u mpsimoit 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 Oamia CTaBUTCS, €CJIM CTYIEHT 3HaeT (GopMyly WU 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 — eciiu He 3HaeT (JOpMYITy WIH 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
ctaButcs 3a 7 - 10 GamnoB. OueHka «HEyIOBIETBOPUTENHHO» cTaBUTCA 3a 0 - 6 Oasios.

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

1. Pemuts CJIY meronom XKopaana-I'aycca.

o5X, +12X, +5X,; +3X%, =10, X, — X, —3X%;, —4X, =1,
1.94%X +3X, + X3 +3X, =2, 2. 2% —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, = 7X; — X, =8, 4, . <4X +4x, —4%, =5,
X, +8x, —18%; —5X, =—6. =X, —5X, + 7X; =-1.
3%, +2X, + X3 —6X%, =0, 3%, +2X, + X3 — X, =4,
5. 94X =X, = X; —4X, =0, 6..9 2%, +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;
o;

(0.875;1.25;0.875);

X = (xq; 8xy; —10x4; 1.5x;), x,€R;

X =(xy; 3—2xy;—4+2xy; -2+ x,), x,€R.

o 0k ow

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).

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

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

2. Haiitu nBa onopHbix pemenust CJIY:
2X, + X, — 2%, =5,
{—x1+x3+x4 =2.
OTtBeTHI:
1. X =(5.5x, + 6x4+ 3.5; x5; 3.5x, + 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, —9%X; +2X, =7,
=X 42X, + %, — X, =—1.

2. Haiitu nBa onopubix pemenus CJIY:

2X + X, — X5 =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 naBymsi Oamtamu. JlBa Oaiia CTaBUTCS, €ClIM 3ajada

MMOJIHOCTBIO PCUICHA. OI[I/IHa Oamta CTAaBUTCH, €CJIM CTYACHT 3HACT AJITOPUTM PCIICHHUA 3a/1a4H,
YMCET €TI0 NPUMCHATH, HO ACJIACT BBIYHCIIMTCIBHBIC omnOku. Hoimpb 0amioB — ecy He 3HACT

AJITOPUTM PCIICHUA 3ada4u.

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

3a 4 Oamra. OmeHKa «Xopomo» cTaBuTcs 3a 3 0amia. OmeHKa «yIOBICTBOPUTEIIEHO» CTaBUTCS

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

Tema. Onpenennren 1 MATPULIBL.
3agaun.

1. BoluncnuTh onpenenuTenb: a) pa3oKUB €ro Mo IeMEeHTaM Kakoi-1100 cTpoku; 0)
PAas3JIoKHUB €ro 0 3JIEMEHTaM KaKoro-JInbo cTosdIa; B) MOITY4YHB MPEIBAPUTENILHO B KaKOM-

100 CTPOKE WM CTOJIOIIEC 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, 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 e 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 O R R

4. Inst matpuiibl A HalTH BCE MEPECTAHOBOYHBIE ¢ HEl MaTpullsl B.

(2 1
A= (_1 3)
fa b
Ortser: (—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)
KonrposbHnasi pagora Ne3 (THnoBble BApHAHTDI)
Bapmuanr 1
-3 4 1 6
. 5 -1 -5
1. Haiitu marpuily, KOTOPYIO HY>KHO MPUOABUTH K > 8 o0 , UTOOBI MOJTYYUTh
1 -7 1 2

€MHUYHYIO MaTpHILY.
2 4 -1

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



3 2 2 2
2 3 2 2
3. BbIUHCIUTD ONpeeTUTENb
2 2 3 2
2 2 2 3
0 1
4 1 -1 2 4 2
4. Haiitu npoussenenue matpur; |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. |0 -4 1 5| 52 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 HYxXHO mnpubaBute k| 4 -1 0 2 5|, 4ToOBl TNOXYYUTH
3 -1 2 2 4

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

4 7 1
2. BerunciuThb onpenenurens (2 3 —4.
3

3. Beruncnurs onpenenurens

5 O N W
ol
oo
~



2 1)(-1 2 3

4. Haiitu ipon3BeaeHNE MaTPH . .
POHSBEA P 1 210 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 s 1 -1 1
Omems:1.| 0 0 1 -7 42-238390 4 | ° = |5 |-38 41 -34
6 2 -4 -4 2 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 PEUICHUs 3a/1a4d, 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 3aJauH.

MaxkcuManbHO BO3MOKHOE YHUCII0 HaOpaHHBIX 0ansioB — 21. OreHKa «0TIWYHO» 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 MPOrPAMMHUPOBAHMSI.
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 BHJa Ccbhipbsi A u B. 3amac cbipbst BUa A 6 TOHH B CYTKH,
celpbsi B 8 ToHH B cyTku. Ha npousBoacTBO 1 TOHHBI Kpacku AJisi HApYKHBIX padOT pacxoayercs
| equHuIa ChIpbs BUAA A M 2 €IUHUIII ChIPbs BUAAa B, a Ha mpon3BOCTBO | TOHHBI KpACKU IS
BHYTPEHHUX pabOT pacxoayercs 2 eIuHUIBI ChIpbi BUAa A W lenuHuUIa 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 yctaHoBiI€HO, YTO CIIPOC Ha KPACKy JJIsl BHYTPEHHUX paOOT HUKOTA HE MPEBbIIIaeT
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 MIPOU3BOJUTE, YUTOOBI 10XOJ] OT peaan3aluyu IpoayKLIUN
OBLT MAKCHMAJTBHBIM.

0)dupma mo mepepaboTke KapTodesnas MPOW3BOAUT TPU BUIAA MPOAYKIMH: JOJBKH,
KyOUKHM M XJIOIbSl. AHalU3 3arpy’KeHHOCTH OOOpYJOBaHUS M CIIPOCa Ha PHIHKE IMOKa3bIBACT



BO3MOYKHOCTh TPOU3BECTH W cObITh 10 1,8 T momek, 1,2 T kyOwkoB m 2,4 T XJIONBEB.
HeoGxoaumeriii i nepepaboTku kaprodens ¢pupMa 3aKymnaeT y ABYX MOCTaBOIMKOB. M3 1 T
kapTodens nmepBoro nocrapumka moxydaercs 0,2 T gonek, 0.2 T kyoukos u 0.3 T xyonbes. 13 1
T Kaptodenst BToporo nocrasimka noiyuaercs 0,3 T gonek, 0.1 T kyoukoB u 0.3 T Xyi0mnbEB.
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 KaKJOoro MOCTAaBIIUKA, 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; — 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), 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. IlepediTh mo UMKy K APYyroMy pacnpeieieHUI0 MOCTABOK M BBIYMCIUTH CTOMMOCTD
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 NMpPpOBEACHUA l'[pOMe)KYTO‘IHOﬁ aTrrecranmuu

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.

JluneiiHble ypaBHEHUS M CUCTEMbI JIMHEHHBIX ypaBHeHUH. OmnpeneneHue OCHOBHBIX
TTOHSTHUH.

PaBHOCHIIBbHBIE TPE0OpPa30BaHUs CUCTEMbI JIMHEHHBIX YPAaBHEHHH.

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

basucHbIe 1 ONTOPHBIE PEIICHNS CUCTEMBI IMHENHBIX YPABHEHHM.

n
Ornpenenenue mpocTpanctea R

JIuHelHas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
n
Baswuc mpoctpanctea R

HekoTopble reoMeTprueckie 06bekThl B mpoctpancTee R .

ITonsiTHE MaTpUILBI U JEHCTBUS C MATPULIAMH.

[TonsiTue onpenenurens Marpuilsl. CBOMCTBA olpenenuTeneit
OO0parHas MaTpHLa.

ITpaBuiio Kpamepa.

3aaya MjIaHUPOBAHUS POU3BOCTBA.

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

['paduueckoe perieHne 3a1a4u JMHEHHOTO MPOrPaMMUPOBAHUSI.
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

MO ITUKITY.

IIpumepsbl 3a1aHUi MUCHbMEHHOI0 3a4eTa:
1 Bapuanr.

1. Hepeqncnmb BCE CIIOCOOLI 3aJaHus HpHMOﬁ Ha IINIOCKOCTH U HAIINCaThb
COOTBETCTBYIOIIHNE YPABHEHHUS.

. X+1 y-2 Xx-1 y+2
Haiiti yron mexmay npsiMbIMu 1 = c 154 1 = 5

Tlpu kakoM 3Ha4eHHH TpsMbIe 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.

X — Xo =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
6a3uCHOro pemeHus K apyromy. byayT mu 5tu pemienus onopHsiMu? /lath onpenenenue
OTOPHOTO PEIIECHUSI.

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:
X — X9 22,
X+ Xy <3,

X >0, X,2>0.

CdopmynupoBats 3Ty 3agady. Onucarh alnropuT™ rpauueckoro crnocoda pemeHus 3a1aqn
JIII. Kako#i Bua uMeeT JomyCcTUMOe MHOKeCTBO? JlaTh onpeseneHus: TMHUU YPOBHS LIEJIEBOI
GbyHKIIMM 1 BeKTOpa - rpafauenTa. Haiitu pemenue 3Toi 3a1aun.

6. /lana TpaHcriopTHas 3aj1a4a

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



CdopmynupoBaTh 3a7a4y; 3aUcaTh MATEMAaTHIECKYIO0 MOJIETh 3TOH 3a7auu. 3anucaTh
naHHble B Tabnuiyy. HaiiTi nepBoHauanbHBIN IUIaH OCTABOK MO METO/Y CEBEpO-3aMaJHOr0
yIJIa U CTOMMOCTbB IIEPEBO3KH O 3TOMY I1any. [lepelT K IpyroMy 1miaHy MOCTaBOK IO
LUKy ¥ HATH CTOUMOCTb [TEPEBO3KHU 110 HOBOMY ILJIaHY.

Bapuanr 2.

1. [Tepeuncnuthb Bce CIOCOOBI 3aJaHMsI INTIOCKOCTH U HAMMKCATh COOTBETCTBYIOIIINE
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.
Hatb onpenenenne odopataoi MaTpuilsl. Pemuts CJIY ¢ moMOIIb0 00paTHOM MaTPHIIEL.

— X+ X, =4.

Pemute CJIY no npasuiy Kpamepa.

3. Hanucars CJIY, cocTosiyro U3 2-X ypaBHEHH ¢ 4-Msl IEPEMEHHBIMU, B pPa3pelIeHHOM
Buje. 3ammcath obmiee pemenue 3ol CJIY. 3anmucats 3ty CJIY B Tabnuity. 3amucarsb
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 %, Kakue 1Ba BeKTOpa MOTYT 00Pa30BbIBATh 6A3KC 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,=0

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

231
127

CdopmynupoBaTh 3agady; 3amucaTh MaTeMaTHYECKYI0 MOJENb STOW 3adadu. 3amucaTth
JMaHHble B TaOimiy. HaiiTh mepBOHAYaNbHBIN TJIaH TIOCTABOK IO METOJYy CEBEpO-3araJHOro
yIJla U CTOUMOCTBH IIEPEBO3KH IO 3TOMY IUIaHy. Ilepelitn k Apyromy miaHy MOCTaBOK IIO
UKy U HAUTH CTOUMOCTD MEPEBO3KHU 110 HOBOMY IIJIaHY.

6. Ilama TpaHcropTHas 3agaua: A= (12,18) B=(71013) 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

2x + 5% 1—x\>* X
lim ( ) lim ( ) lim ( )
x—e \N2¥ + 1 x—w V2 — X x—o X — 3

3x—1

Otsersl: 1/8;-413; 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. 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 QYyHKIHU:

_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/ibHast pa6oTa (THNOBbIE BADHAHTHI).

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

L oye 1-2x? . 1-2x° g ye 5x°
Y i 2x—3Y T X2 13x—4 YT g
OTBeTBI

1L x=-3x=1y=-2 (0,-2).(£0.5¢20)
2. x=—4,x=1y=-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 pa6OTBI — «OTJIHUYHO».
Ecmu CTYACHT BJIAJICCT aJITOPUTMOM HAXOXKJACHUSA BCPTUKAJIBHBIX aACUMIITOT W 3HACT (I)OpMy.]'IBI



JJI1 HaXOXICHHUA HAKJIOHHON aCHMIITOTHEI H IMPAaBUJIBHO BBIINIOJIHACT OOHO H3 33,HaHPII>i, TO
CTAaBUTCA OLCHKa «XOPOIIO». Eciu CTYACHT 3HACT AJI'OPUTM HAXOXIACHUSA BCPTUKAJIBHBIX
ACUMIITOT U 3HACT q)OpMyJIBI JJI1 HaXOXIACHU A HAKJIOHHOM aCUMIITOTBI, HO HU OJHO H3 SaﬂaHI/Iﬁ
MMpaBUJIbHO HEC BBIIIOJHACT, TO OLCHKA pa60TbI — «YHOBJICTBOPUTCIILHO». Ecou Bce 3aJaHus
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) = 472,

3 MHccnenoBath (PyHKIMIO U TOCTPOUTH €€ Tpaduk
y=x* — 13x2 4+ 36,y = x> + 6%y = x3 + 4x,
v=xlnx, y = Xxe*, yze_xz-
KonTtpoabHnas padora Ned4

HccnenoBaTh PyHKIMIO U TOCTPOUTH €€ rpaduk.

1. y=-X+x°



o y=x’-15x*

3 y=x-3x*
4. Y=xX+3x
1 3 2
y==x+X
5. 3
6. Y=3x—X
7 y=—-X+X
g y=x"-3x
1,
y=—=X"+4x
Q. 3
10. Y =8x’ —6x

11, Y=x'—8x"+16
12 y=x'-2x*+5

13.Y= X*—4x* +3

14_y=x“—4x2
1.4 5.0
y=—X"-2X
15.
16.y=x"-2x’
yz—lx“+£x3
17. 5 5
14, .3
=—=x*'+x
18." 4
y:—1x4+8x
19. 4

20, Y= X" —8x° +16x*

Kpurepuii onieHuBaHMs.

Ecnu nccnenoBanne pyHKINU BHITIOTHEHO MPABHIBLHO U rpaduK MOCTPOSH BEPHO, TO OIICHKA
pabotbl «oTnu4yHO». Ecnm mccienoBanne (pyHKIMH BBIOJHEHO MPABWILHO, a TIPU MTOCTPOSCHUH
rpaduka JOMyIeHbl OMMOKU, TO OLEHKa paboThl — «Xopouio». Ecau CTyIeHT 3HaeT aJroputMm



ucciaenoBanus (YHKIUHM, HO JIOMYCKAeT BBIYUCIWUTEIbHBIC OIIMOKHU, TO OIEHKa paboThl —

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

«HCYOOBJICTBOPHUTCIBHO».

Tema. UHTerpajibHoe UCUMCIIEHHE.
3anayu.

1. HaiiTu uHTErpanel, UCIOIL3YS METO 3aMEHBI IEPEMEHHOM
dx dx In>x dx

Jaert Jsoax I )
3Xx+175-4x X X\/|n3x

OTBETHI:

vinx

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

- sin X 4 -
[cosx/sin xdx [=——dx [ x’¢* dx [e*"™ cosxdx
cos’ x
OTBeTHI:

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

2. Haiitn MHTETpAalIbl, UCIIOJIB3YsI MECTOJ UHTCTPUPOBAHUS 110 YaCTsAM:

J'xsin 3xdx J'xezxdx jx In 3xdx

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

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

J- dx J- dx I dx J‘ dx
J16—ax? 92 +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 OMPCACIICHHBIC UHTCI'PAJIbI.

2 1

[(2=x)dx [(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 =-3x2 + x + 5y = -x+4
OTsetnl: 231/150; 41/54;

Koutposnbuas padora 5 (THNOBOii BapuaHT).



Haiitu HCOMPCACIICHHBIC HHTCIPAJIbl, BBIYUCIIUTL OIMMPCACIICHHBIC HHTCIPAJIbI.

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

3.I%x : +C

cos’® X cos x

4. [ x%e " dx —0.25e " + C

2 3

5.IL1X 0.051n13.5

2 5x* +1
6.jxe-2*dx —0.25(2x + e 2 +C
7.len7xdx 0.25x?(2In7x— 1) +C
8._[ ?X ! m2 4 ¢
3x° -6 64 2 x+42

Kpurepuii onieHuBaHMs.

Kaxxaplii mpaBUIbHO HalJIEHHBIM MHTETpajl OLEHUBAETCsl B OJuH Oaml. MakcHMaabHO BO3MOXKHOE
KosinyecTBo OamoB — 8.Ecnu HaOpaHHas cymma OansioB 8, TO oleHKa paboThl «0Tau4HO». Eciu cymma
6a/mu1oB 6 WM 7, TO OLEHKa paboThl — «xopomo». Ecian cymma 6aminoB 4 uinu 5, TO olieHKa paboThl —
«ynoBieTBopuTenbHO». Ecnu cymma 6anos 0 — 3, To olieHKa paboThl — «HEYTOBIETBOPUTEIBHO.

Pacuernas camocTosiTeibHasA padota 1 (TUIIOBbIE BADHAHTHI).

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

1L f(x)=x>-6x—3g(x)=—x+3 Otset: S=343/6
2. f (X) =x*-3xg (X) =-3Xx+4 Ortsert: S=32/3
3. f (x):x2—6x+1lg(x)=x+1 OtBet: S=4.5

4, f (X): x> —3x-5¢ (X) =—X-2 Ortsert: S=32/3



5. f(x)=—x*+5x-29g(x)=—x+3

6. f(x)=-x*+6xg(x)=x+4

7. f(x)=2x*+3x-19g(x)=x+3
8. f(x)=—x*+3x+7g(x)=2x+1
9. f(x)=—x*-8x-13g(x)=x+5

10. f(x)=-x>+4x-5g(x)=—4x+2

Kputepuii orienuBaHus.

Ecnu mpaBWIbHO TMOCTPOEH YEpPTEXK, BEPHO HANKMCAH HMHTErpayl Uil BBIYMCICHUS
MJIOMIAM ¥ BBIUMCIICHUS BBITIOJIHEHBI MPaBUJIBHO, TO OLIEHKA PabOThl — «OTIW4YHO». Ecnu
MPAaBWJIBHO NOCTPOEH YEPTEK, BEPHO HAINKMCAH MHTETPall JJIsl BBIYMCICHHS IUIOMIAAN, HO IPH
BBIYHCIICHUSIX CJI€JIaHbl OMIMOKHU, TO OIIEHKa paboThl — «xopoIio». Eciau mpaBuibHO MOCTpOEH
YEPTEK, HO HEBEPHO HAMMCAH WHTErPAJl JJIsi BHIUMCICHUS TUIOMIAAN (HO BHIYMCIICHHS JIOBEICHBI

JI0 KOHIIa), TO OIIEHKa padOThl — «yJOBJIETBOPUTEILHOY». ECII HEMpPaBUILHO MOCTPOEH YEPTEX U

Ortser: S=32/3

OrtBer: S=4.5

Ortset: S=9

Ortser: S=125/6

Ortser: S=4.5

Ortser: S=36

HEBCPHO HallMCaH MHTCIrpall, TO OUCHKA — «HCYJOBJIICTBOPUTCIILHO).

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. Haiitu nuHuM ypoBHS (QYHKIMU ABYX MepeMeHHbIX. ClenaTh YepTex.

z=x2+y2z=x%—yz=2x-3y

3. UccnenoBath (QyHKIHMIO IBYX MEPEMEHHBIX Ha SKCTPEMYM.

z=x*+y*+xy+x—y+1 Orser: Zyyy = 2(—1;1) =0

z=x>+8y3 —6xy+5
z =yvx —2y? —x + 14y

PacuerHasi camocTosiTeIbHAs padoTa (THNOBOI BapHAHT).

OtBer: z,, = 2(1;0.5) = 4
OTBET: Zur = 2(2;4) = 26

Jns dyHKIMY, 3a1aHHON TaOJIMYHO, HAUTH SMIIUPHUYECKUE (PYHKITHH:



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

2. JluHelHyi0 (YHKIHIO, BEIYUCICHHYIO TI0 METOAY HAUMEHBIINX 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=
Kpurepuii orieHuBanus.

[TepBoe 3amanue orieHuBaeTcs B /1Ba Oayuia. Bropoe 3aganue onieHuBaeTcs B yeThipe O6aia. Eciu
HaOpaHHas cyMMa 0ajuioB 6, TO OLeHKa paboThl «OTIMYHO». 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.

3agaun.
1. Tlonbpocunu nBa kyouka. CKoJIbKO COOBITHI 00pa3yeT MPOCTPAHCTBO AJIEMEHTAPHBIX

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$I, HaWUTH BEPOATHOCTHb UX CYMMBI; IBa
COBMCCTHBIX CO6I)ITI/I$I, HaUTH BCPOATHOCTH UX CYMMBEI.

2. CnoBO MHTErpaJ COCTaBJIEHO U3 OYKB — KapTodek pa3zpe3Hoit a30yku. Hayraa gocrarot
YeThIpe KapTOUYKHU M BBIKJIAIBIBAIOT OJHY 32 APYroi B Mopsike nossiaeHus. Haltu
BEPOSATHOCTbH MOIYYUTh CI0BO «urpa». Otser: 1/1680

3. B rpynme u3 30 cTyJeHTOB 3K3aMeH 110 MaTeMaTUKE Ha «OTJIMYHO» CAIM 3 CTyJEHTa, Ha
«xopomo» - 12, Ha «yA0BIETBOPUTENBHO» - 10, a OCTaJIbHBIE CTYIEHTHI MOIY4YNUIIN
«HEYIOBJIETBOPUTENIbHOY. W3 rpynmbl Hayraa BEIOMPAIOT ABYX CTyAeHTOB. Hailtu
BEPOSTHOCTH TOTO, UYTO OHU MOJIYYHIIN HEYOBJIETBOpPUTENbHBIE 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 BBIUTPBIIIHOTO; XOTS ObI OJJMH BRIMTPBIMIHEIN. OTBeT: 5/9; 5/36; 7/9

5. 10 pa3HBIX KHUT, CpeJN KOTOPBIX JIB€ KHUTH OJHOTO aBTOPA, PACTIONOKEHBI HA OJTHOU
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
nonke. HaliTi BepoATHOCTB TOTO, YTO YYEOHUKH 110 OTHOMY IPEAMETY OKAXKYTCS PSIIOM.
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 JIBYX
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. BepostHocTh Gecriepe6oitHoi paboThl
MepBOro CTaHKa B TeueHue yaca pasHa 0,85, a Broporo 0,9. HaiiTu BeposSTHOCTH TOTO, YTO
B T€UEHHE Yaca BOZHUKHYT HapyIlIeHus B paboTe TOJIbKO y oAHOro cranka. Oteer: (.22

BeposiTHOCT MOTHOMN peanu3aluu CBOeH MPOayKIIMN OAHUM 3aBojioM 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, pazpe3anu Ha 1000 oquHakoBbIx KyOukoB. Kyouku
nepeMenaiy U Hayjauy A0CTald OJUH KyOuk. HaliTu BepOATHOCTD CIEYIONINX COOBITHA:
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 BrircaH KBaapar (paBHOCTOPOHHMN TPEYTrOJIbHUK, 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 (paBHOCTOPOHHUI TPEYroJbHUK, IPaBUIBHBIN IIECTUYTOJILHUK) BIIUCAH Kpyr. B
KBa/ipaT (paBHOCTOPOHHUI TPEYroJbHUK, TPABWIBHBIN IECTUYTOJIBHUK) OpOcaeTcs TOUKa.

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

J1Ba ipyra 10rOBOPUIINCH BCTPETUTHCS B YCIOBIEHHOM MECTE B POMEXKYTKE OT 19 no 20
yacoB. [Ipumenmuii nepBbIM k€T Apyroro He 6osee 15 MUHYT, IOCIE YETO YXOIUT.
Haiitu BeposiTHOCTB TOTO, 4TO OHU HE BeTpersatcs. Otser 49/64

Ha otpesok [2,5] naynauy Opocatotcst Be TOUKH. HaliTi BEpOSITHOCTB 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 OJTUH CTPENIOK momal B MuiiieHb. OTtBeT: 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 TPU CTPEIIKA MOMAAYT B 11eNb. HallTH BEPOSITHOCTH TOTO YTO
uens 0ynet nopaxena Otser: 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 BepOsSTHOCTb TOTO, YTO CIIOPTCMEH BBIIIOJHUT 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.I1epBrlii cexpeTapp 3anonHui 20 10KyMeHTOB, a BTopoil — 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 KaX/10r0 CTaHKa Ha NMpOoTsbkeHUuu cMeHsbl paBHa 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. VI3BecTHO, 4TO BCXOoauT jumib 75% cemsH. Halitu BeposTHOCTH Toro, 4uto u3 500
nocaxeHHbIX ceMsH He B3oHaeT 130. Otser: 0.036

22. Ilposepsror noxkymeHtanuto 100 mpeanpuHumareneid. BeposSTHOCTh OIUIaThl HAJIOTOB IS
Kax10ro u3 Hux pasHa 0,8. HaiiTu BepOsATHOCTH TOTO, YTO HAJIOTH OIUIATHIU He MeHee 70
npennpuHumareneid. Haiitu HambOosee 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 BBHIMTPHIIHBIX. [Ipy MOAroTOBKE K Beuepy oJIuH OuieT
MOTEPSUTH, U ObUIO pelIeHo J00aBUTh OJJMH BBIMIPHIMIHBINA. KakoBa cTana BeposSTHOCTb
BBITSHYTb BBIMTPBIIHBIN Ouner? Otser: 0.37

24. U3 10 noTepeiHbIX OUIETOB TPH BBHIMTPHIMIHBIX. [Ipy moaroToBke qBa Ouiera noTepsuiu, U
ObUIO pelIeHo J00aBUTh OJJUH 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 BBIHYTOrO 1apa 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 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. Bemynu oaun map. Haiiti
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
ns neporo crpenka paBHa 0.75, mna Broporo — 0.8, mius tperbero — 0.9. Onpenenutb
BEPOATHOCTb TOT'O, UTO BCE TPU CTPEJIKA OAHOBPEMEHHO NonaayT 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% cTaHAapTHBIX neTanei, a Bo 2 — 95%. Haynady B3sitasi cCOOPIIMKOM JETalb
OKa3ayiach cTaHnapTHOW. HaiiTh BEpOATHOCTH TOTO, UTO OHA M3roTOBJIeHA 2 1exoMm. OTBeT: 57/73
6.0npenenuTb BEpOATHOCTh TOTO, YTO B CEMbE, UMEIOIIEH NATh JeTei, OyJeT 1Be JIEBOYKU U
TpU Majbuuka. BeposTHOCTH poXKJIeHUsI MAJIbUYMKa U I€BOYKHU IIPEINOIAraloTCsl OAMHAKOBBIMHU.
Ortser: 0.3125

7. Haiitu BEposITHOCTB TOTO, 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 silliMKe HaxXOAATCA IIaphl ¢ HOMepaMu OT 1 110 5, a BO BTOPOM — ¢ HOMepaMH OT 6 110
10. U3 kaxzaoro siuuka BbIHYJIM [0 OfgHOMY miapy. KakoBa BepOSITHOCTH TOro, 4TO Cymma
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, YTO BBIHYTHIH 1Iap CHHUHN Wiu 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 OMHAKOBBIX 10 BUAY suKka. B mepBoM simuke 20 OeNbIX MIapoB, BO BTOPOM —
10 6enbix u 10 yepHbIX, B TpeTbeM — 20 uepHbIX. V3 BRIOpAaHHOTO HayTaJ SIIUKa BBIHYJIN OCNbIi
map. BelauciuTs BEpOATHOCTD TOTO, UTO IIap BHIHYT U3 niepBoro smmka. Oteer: 0.4

6. OnpenenuTsh BEPOATHOCTh TOTO, YTO B CEMbE, UMEIOLIECH NATh AeTel, OyJaeT TpU JEBOYKH 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. Otser: 0.0162.

Kputepuu onieHuBanus.

Kaxnas 3amada oreHmBaeTcs Tpems Oamiamu. Tpu Oaura cTaBUTCSA, €CJIH 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 (HOpMyITy WM alTOPUTM pEIIeHUs 3a/Jadd, HO HE YMEeT HX
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
«yHOBIETBOPUTENbHO»  cTaBuUTcsA 3a 10 - 14 OGammoB. OlleHKa «HEYIOBIETBOPUTEIHHOY
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
MaTEMaTUYECKOE 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 naxoastca 4 mapa ¢ Homepamu oT 1 10 4. Beinynu nBa mapa. CinydaiiHas

BenuyrMHa X — cyMMa HOMepoB 1apoB. CoctaBuTh 3akoH pactpeaenenus JICB, nalitu
MaTeMaTHYeCKOE OXKUAAHUE U AUCIIEPCHIO.

Ortser:

X 3 4 5 6 7

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

5; 5/3.

JIBa urpasibHBIX KyOHKa OJTHOBpEMEHHO OpocaroT jaBa paza. CB X = uncno BeImageHM
onuHakoBbIX yucen. CocraBuTh 3aKkoH pacupeneneHus CB X, HailTu MaTemMaTHUecKOe
OKUJAHUE U JUCIIEPCHIO.

OtBeTr

X 0 1 2

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

1/3; 5/18.

ITocne oTBera cTyneHTa Ha BOIPOCHl IK3aMEHALIMOHHOTO OmileTa MpernoAaBaTellb 3a1aeT
CTYACHTY AOIMMOJIHUTCIIBHBIC BOIIPOCHI JO TEX II0pP, IMOKAa CTYACHT O6H3.py>KI/IBa€T
HE3HaHUWEe Bompoca. BeposSTHOCTP TOro, 4YTO CTYAEHT OTBETHT Ha JIH0OOH
JONONHUATENBHBIA Bompoc, paBHa 0,9.CB X — uncino 3aJaHHBIX JONOJHUTENIBHBIX
BonpocoB. CocTaBUTh 3ak0H pactpenencHus JCB, HallTh MaTeMaTH4ecKoe 0XKUIaHNUE U

JTUCIIEPCHIO.
OrtBer:
X, 1 2 3 | ...
pi = P(X;) 09 | 0.09 |0.009].......
10/9; 10/81.

BeposTHOCTH TOro, 4TO CTPENOK IMOMAaAeT B MHILEHb NP OJHOM BhICTpene, pasHa 0,8.
Crpenky BBIAAIOT NATPOHBI 10 TEX MOP, MOKAa OH He mpomaxHeTcs. CoCTaBUTh 3aKOH
pacnpenenenus CB X — yucia naTpoHOB, BBIIAHHBIX CTPEIIKY.

Ortser:

X 1 2 3 | ...

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

5/4; 5/16.

[IpoBoautcst possirpeim 1000 6uneros jmorepeu, cpeau KoTopbix 100 6uneToB nMeror
BeIUTPBITI 110 20 pybrei, 10 6ueroB — mo 100 pyoseit, 1 6uner — 1000 pyoneit. Kakoit
BBIMTPBILI B CPEAHEM MPUXOAUTCS HAa OJIMH OuieT, ecnu 6unert ctout 10 pyoieit.

Ortser 4.

3anaH 3akoH pacnpeaenenus JICB X.




Haiitn napamerp a.

[TocTpouTh MHOTOYTOJIBHUK paCIIPECIICHHUS;

Haiitu ¢pynkumio pactpenenenust F(X);

[Toctpouts rpaduk GyHkuuu pacnpeaeneHust F(X);

Haiitu Moy Mo (X);

Haiitn Mmatrematudeckoe oxxkujianue M (X) ;

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

Haiitu BeposiTHOCTB nonaganus CBX Ha 3a1aHHON TPOMEKYTOK: 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, MOCTYMAIONIMX B CIPAaBOYHOE OIOpO OT a0OHEHTOB MEXTY
MOJIyAHEM M 4YacoM JHsA B J00oiW aeHs Hemenw, ecth CB X, 3amaHHas 3aKOHOM

pacrpeaeaeHus

X. 0 1 2 3 4 5

p=P(X;)| 03] 02 [ 0201|0101

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

b) naiinure GpyHkimio pacnpeneneaus F(X);

C) OmpeleinTe BEPOSTHOCTH TOro, 4yto Mexay 12 yac. 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/laHHasi 3aKOHOM paclpeieeHUs

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) yoeaurech, 4TO 3a/1aH 3aKOH pacrpe/ieCHuUs;

b) naiigure GpyHkmo pacnpeneneaus F(X);

C) OINpEeNeNnuTe BEPOATHOCTh TOTO, YTO MAIIMHUCTKA cIellaeT Ooyiee JIBYX OIIMOOK Ha

CTpaHHILY.

d) onpesienuTe BEPOSITHOCTH TOTO, YTO €10 OY/ET cenano He 6osee 4 ommbOK Ha CTPAHUILY.

OTsert: 0.6; 0.8.

10. IIpoueHT IrOJCH, KYMHMBIIUX HOBOE CPEICTBO OT TOJIOBHOM OOJH IOCIE TOTrO, Kak
YBUJIEIM €ro peKjaMmy II0 TEJIEeBUIACHUIO, €CTh CiydaiiHas BeJIMYWHA, 3aJaHHas 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) naiimure GpyHkimio pacnpenenenus F(X);

C) ompeieuTe BEPOSITHOCTD TOTO, uTo Oosiee 20% JTo/iei OTKIIMKHYTCS Ha PeKiamy.
Ortsert: 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

p; = P(X;) | 0.125 | 0.375 [ 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 pacIpeIe/IeHUs] YHCIa MONBITOK OTKPBIBAHUS JIBEPH, €CITM yOOPIIHUIIA a) OTKJIaIbIBAET
UCcIpoOOBaHHBIN KITI0Y; 0) BO3BpAIIlACT €T0 B CBA3KY.

OtBer
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 xirodei ABa MoaXoAsaT K Aepu. Kitouu mpoOyrOT OJMH 3a APYruM, MOKa He
OTKpOIOT ABepb. OnpoOoBaHHBIN KIIIOY OTKJIaJbIBatOT. HaliTu 3aKkoH pacmpeseseHus yucia
OMPOOOBAHHBIX KITFOUCH.

OTtBeT

X 1 2 3 4

p; =P(X;) | 04 0.3 0.2 0.1

14.Cpenu 6 xiroueit Tpu noaxonar K asepu. Kiroum mpoOyroT oauH 3a Apyrum, MoKa He
OTKpPOIOT JBepb. OnpoOoBaHHBIN KIIIOU OTKJIAAbIBatOT. HaliTu 3aKkoH pacmpeseseHus yucia
ONpPOOOBAHHBIX KIIFOUEH.

Otser:

X 1 2 3 4

p; =P(X;) | 05 0.3 | 0.15 | 0.05

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
pi =P(X;) | 03 | 021 [0.147|0.343
16. 3amana ¢pyHKIUSA

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 pynkius 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)=30,125(x + 1), —1=x =3,
0, x> 3.
Haiitu ¢pynkuuto pacnpenenenus F(X).
Ortser:
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.

BreruncnuTh 3HaueHue mapamerpa a, HailTu GyHKIuio pacnpenenenus F(X) U BbIUMCIUTD

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

e”, x <0,
F(x) =[

1, x > 0.
1:1—e?

20. ITo cTaTHCTUYECKUM JTaHHBIM MECSIYHBIN JOX0]1 HaceleHus Topoga Numeer HOpMallbHOE
pacripesielieHue €O CpeJHHM 3HaueHueM 6 ThIC. pyO. M CPEeJHUM KBaJpaTHYHBIM
OTKJIOHEHHEeM 2 ThIc. pyO. 3amucarh IUIOTHOCTh PpACHpEleNIeHUs MECSYHOTO J0X0/a
HaceneHus.HaliTu BeposSTHOCTB TOro, YTO HayraJ BbIOpaHHBIN KUTEIb FOPOAA UMEET JT0XO[
a) oT 5 110 8 ThIC. py0.; 6) MeHsbIe 12 THIC. PYO.

Otser: 0.533; 0.997

21. Bec HOBOpOXKACHHOTO pebeHka sBisercs CB, nmeromeil HopMaabHOE pacHpeeleHne ¢

MaTeMaTHYeCKUM OXHMJIaHHEeM 3,5 KI' U CpeIHUM KBaJIpaTUYHbIM OTKJIOHEHHEeM | K.
3anucaTh IUIOTHOCTH pacnpenenenuss stod CB. Haiftu BepoATHOCTH TOro, YTO
HOBOPOKJECHHBINH peOeHOK OyneT BecuTh a) oT 3,5 Kkr 10 4 Kr; 6) 60b11e 3 KT.

Ortser; 0.1915; 0.6915

KonTtposabHas padora 8 (THNOBbIE BAPDHAHTHI).

1 BapuanT

1.CB X 3agaHa ¢pyHKIMEH pacpeeiaeHus:



o

X<-1
F(x) = —l<x< 2.,
1L,x>2

Haiitu P(0 < x <1).
Ortser: 1/3.

+

Wl

X
3

2.Haiitn dynakuuto pacnpenenenus F(X) u noctpouts ee rpaduk st CBX, 3aganHoi 3aKk0HOM
pacrpeesieHus:

X 1 2 3

p | 03|02 05

Haiitn matemaTtnueckoe oxxupanue, nucnepcuto u P(1L,5< X <3).
Ortsert: 2.2; 0.76; 0.7.

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

0,x<0

fu%:cmn0<x£%.

0,x>Z
2

Haiitu ¢pynkuuto pacnpenenenus CB X, moctpouts ee rpaduk.
Ortser:

0, x<0

F(x) =<sinx, O<x£%.

T
1, X>—

4.CB X pacnpezesneHna o HopMajJibHOMY 3aKOHY. MaTemaTHuecKkoe OKUAaHUE U CpeIHES
KBaJIpaTHYECKOE OTKJIOHEHNUE ITON BEJIMYNHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitn
BEPOSTHOCTH Toro, yTo CB npuMeT 3HaueHue, npuHaaIekamee nareppany (-2, 3).

Ortset: 0.7745

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

2 BapHMaHT.

1. CBX 3anana ¢pyHKIMeH pacupeaeneHus:

0, x<£2
F(x) = %-1, 2<x<4
1, x>4



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

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

p | 03|01 06

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

Otsert: 3.9; 2.09; 0.4.

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

0,x<0
T

f(x) = sinx,O<x§E.

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

0, x<0

Otger: F(Xx) =<1-cC0SX, 0<x£%.

1, x>Z
2

4.CBX pacnpeneneHa 1o HOPMalbHOMY 3akoHY. MaremaTHueckoe OXHJaHhE M CpelHee
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.

Kaxnas 3amavya omeHuBaercss Tpems Oamiamu. Tpu Oama cTaBUTCS, €CIHM 3ajada
MOJTHOCThIO perneHa. JIBa Oamia CTaBUTCS, €CIM CTYAEHT 3HaeT (GopMyny HIU aIrOPUTM
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. Holtb 6ayioB — ecii He 3HaeT (hOpMYITy WIIM aITOPUTM PEIICHUS 3a1a9H.

MaxkcruManabHO BO3MOXKHOE YHCIIO0 HaOpaHHBIX 0aiioB —15. OnieHKa «OTIMYHOY» CTaBUTCA
3a 13 - 15 OamnoB. Omenka «xopomo»  ctaButca 3a 10 - 12 OGamwmoB. Orenka
«YIOBIIETBOPUTEIHHO» CTaBUTCS 3a 7 - 9 OamnoB. OneHKa «HEYTOBIETBOPUTEIHHOY» CTAaBUTCS
3a 0 - 6 6ayoB.

PacyerHas camocTosiTeibHasi padora Ne 1 (TunoBble 3a1aHus)

[Han 3akon pacnpenenenus J{CB X:



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

7) Haiitu BepositHOCTS TIOnaanus CBX Ha 3anannoit npomexyrok P(a < X < ).

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; d(X) = 0.5V3;P =0.5

Bapuanr 2

X |-1 2 3 5

P 025]05 | a 0,125

P(-0,5< X <35)
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 HenpaBuUIIbHO HaliJIeH MapaMeTp @, TO paboTa Aablle He TPOBEPSETCS 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 33JJaHUE BBIITOJIHEHO C BEIYUCIUTENLHON OMIMOKOM Wi rpaduK MOCTPOCH
He coBceM BepHO. Houb OallsioB CTaBUTCS, €CITM CTYJCHT HE BBITIOJIHSCT 3a/IaHHE.

MaxkcuMaabHO BO3MOXKHOE 4HUCIIO HaOpaHHBIX OamioB —14. OeHka «OTIIMYHOY
craButcs 3a 13 - 14 6amnoB. Onenka «xopomio» craButes 3a 11 - 12 6amnos. Onenka
«yZIOBJIETBOPUTENBHO» cTaBUTCsA 32 10 - 11 GasoB. OueHka «HeyI0BIECTBOPUTEIHHO
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) maiftu Qynkumo pactpenenenns F(X);
3) moctpouts rpadux Gpynkumn F(X);
4) Haiitu Mmogy My(X);

5) HaiiTu Marematuyeckoe oxuganue M (X);

6) Haiitu gucniepcuio D(X) u cpeaHekBaapaTudyeckoe oTkiIoHeHue, o (X);

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

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)=qax(2-x), 0<x<2 P(x215).
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 Jalblie He TPOBEPSeTCs U
BO3BpaIllaeTcsl CTYJEHTY Ha ucnpaieHue. Eciu napamerp a HaiiieH BepHO, TO KaxJ0e 3aaHue
oueHuBaercs 2 6ayuamu. [[Ba 6ayia cTaBUTCS, €CIH 3a/1aHUE MTOJTHOCTHIO BRINTOTHEHO. OUH
0aJu1 cTaBUTCS, €CIIU 3aJJaHUE BBITIOJIHEHO C BHIYUCIUTENBHOM OMMOKOHN MK rpaduK MOCTPOCH
HE coBceM BepHO. Homb 0ainsioB CTaBUTCS, €CIH CTYACHT 33JaHHE BBIIOJIHEHO C OIINOKOM.

MaxkcruManbHO BO3MOXKHOE 4HUCIIO HaOpaHHBIX O0amioB —14. OueHka «OTIMYHOY
ctaButcs 3a 13 - 14 6amnoB. OneHka «xoporio» craButcs 3a 11 - 12 6amnos. Onenka
«YIOBJIETBOpUTEIbHO» cTaBHUTCs 3a 10 - 11 6aymoB. OnieHka «HEyI0BICTBOPUTEIHHOY
craBurcs 3a 0 - 9 Gayos.

Tema: MaTtemarudeckas CTAaTUCTHKA.

3amaun.

1.[lns1 oneHMBaHMs 3HAHHWM CTYIEHTOB MO MaTeMaTHKE MPOBEIU KOHTPOJIbHYIO pabdoty. Cpenu
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 paclpeleleHue Mg JaHHOM BBIOOpPKU. 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
BbIOOPKH, €€ MOy U MeauaHy. [locTpouTh NOJUTOH 4acToT.

OtBetnl. 1: 3.52+/0.7296, 4. 2:8, 15,155
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31.

CnHcoK BONPOCOB K IK3aMEHy

Onpenenenre NPOU3BOIHOM.

['eomerpuueckuii, Gu3ndeckuii 1 SKOHOMUYECKUN CMBICIT IIPOU3BOHOM.

[TpaBuna aquddepeHpoBaHus, MIPOU3BOAHBIC HIEMEHTAPHBIX (HYHKIIUH.

ITpon3BogHas 0OpaTHOM M CIIOKHOM (PYHKITHH.

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

Onpenenenne nepBoodpa3zHoil. HeonpeneneHHslit MHTETpail.

. CBoiicTBa HeolpeieIeHHOro nHTerpana. Tabauia uHTerpasios.
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MeTobl UHTErPUPOBAHUSL HEONIPENEIEHHOTO UHTErpaJa.

Ornpenenennbiii uaTErpai. OnpeneneHue.

['eomeTpuyeckuil CMBICH ONPENEIICHHOTO UHTErpaa.

WuTerpain ¢ nepeMeHHbIM BepxHUM Mnpeaenom. Oynknus Jlamnaca u ee rpaduxk.
®opmyna Herotona-JleitOnuma.

MeTo1bl MHTETPUPOBAHHUS ONPEICIICHHOTO UHTErpaa.

[IpunoxkeHre onpeaeaIeHHoro HHTErpaa.

OyHKIMK ABYX MepeMeHHbIX. OCHOBHBIC MOHATHUS: O0JACTh OIpeneieHus], rpaduK, JIUHUAS
YPOBHSI, TPAJUEHT.

YacTHble MPOU3BOAHBIE MEPBOTO MOPSIKA, BTOPOrO MOPSIAKA.

DKCTpeMyM (PYHKITUU JBYX MTEPEMEHHBIX.

Omnupuueckre GpyHKInU. MeToa HauMEeHbIINX KBaJIpaToB

OnemeHTbl KOMOnMHaTopuku. IlpaBuno cymmsl, npumep. IlpaBuno nmpousBeneHus, npumep.
IlepecranoBku, omnpeneneHue, npumep. PopMyna 4yucia IEPECTAHOBOK. Pasmermienns,
onpezaenenue, npumep. @opmyina yncna pasmemenuid. Coderanus, onpeaeaeHue, Npumep.
@®opmyna uucna coyeraHuid. ColictBa. bunom Heiotona, ¢opmyna. CaoiicTBa
OuHOMUaNbHBIX K03 unnenton. Tpeyronsauk [Tackans.

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

Knaccuueckoe onpezneneHe BepossTHOCTH coObITus. Otnipenienenue, mpumep.
['eomeTpryeckoe onpesesnenrue BeposTHOCTU coObITusl. OmpeneneHue, mpumep.
BeposiTHOCTE CyMMBI COOBITHI. DOPMYTUPOBKU TEOPEM, IIPUMEPBHI.

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

[Tomnras rpynma coOwitrii. [IpoTrBOMOI0XHOE COOBITHE. BEpOsSITHOCTH MPOTUBOMOIOKHOTO
coObITus. [Ipumepsl.

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

®opmyna baiteca. @opMmynupoBKa 3aaaud, KOTOpas pemIaeTcs C MOMOIIbI (hopMyIibl
baiteca.

®opmyna bepaymin. @opMyaupoBKa 3agadd, KOTOpas PEMaeTcs ¢ MOMOIIBI0 (opMyIIbl
bepnynnu.



32. luckpetHas cnydaitnas BenmuumHa (JICB), ee 3akoH pacmpeseneHus, €ro CBOWMCTBO.
MHOTroyroinbHHK pacrpeieiaeHus..

33. Maremarudeckoe oxxunanue JJCB, ero cBoiCTBa M BEPOSTHOCTHBIN CMBICIT.

34. Nucnepcus JICB, ee cBolicTBa U BEpOSTHOCTHBIA CMBICII.

35. bunomuanbHOE pacnpeseseHne, €ro YUCIOBbIE XapaKTePUCTUKH.

36. 'eomeTpuueckoe pacrpeaeneHue, ero YUcIoBble XapaKTePUCTHKH.

37. Pacnipenenenue [lyaccona, ero 4nciaoBble XapaKTEPUCTHKH.

38. Oynkus pacnpeaeneHus ciaydaiinoi BenuunHbl (CB), ee cBoiicTBa u rpaduk.

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

40. Yucnoseie xapaktepuctukn HCB: MaTtemaruueckoe oxxuganue u pucrepcus. Onpenenenue
U BEPOSTHOCTHBII CMBICIL.

41. PaBHOMEpHOE pacnpeziesieHue Ha OTPE3KE, €r0 YUCIOBbIE XapaKTEPUCTHKU.

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

43. HopmaiibHOE pacrpeesieHie, ero YUCIOBhIE XapaKTePUCTHKH.

44. BeposTHOCTD MOMalaHusl HOpMabHO pactipeneiaeHHol CB Ha oTpe3ok [a, p ]

45. BepoATHOCTh NOIAAAaHUs HOPMaJbHO pacipenesneHHod CB B uHTepBan, CUMMETpPUUYHBIN
OTHOCHTEJIEHO MAaTeMAaTUIECKOTO OKHIAHHS.

46. IIpaBuiIo Tpex CUTM.

47. JlokanbpHas ¥ HHTErpanbHas TeopeMsl Jlamaca.

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

49. Odynkuus Jlamnaca ee rpaduk u cBoiictBa. Tabnmua 3Hauenunit Gpynkmn Jlamaca.

50. CratucTuka u ee 3ajjauu: OINpeesIeHUe 3aKOHA paclpeieieHus WIN ero XapakTepUCTHK 110
BBIOOpPKE.

51. JIuckpeTHBIi M MHTEpBaJbHbI CTATUCTUYECKHE DsJibl, TIpapUuecKue METOAbl HX
U300paxeHUsl.

52. Crartuctuueckast pyHKIUS pacrpeieneHusl.

53. YuncnoBsie XapaKTEepUCTUKHA BEIOOPOYHOTO PACHIPEICTICHHS.

54. 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 vaca. Kaxnaplii Bompoc oneHuBaercss B oauH Oami. OreHka
«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 IIyOOKOoe U
MOJIHOE BJIQJICHUE COJEp)KaHUEM MaTrepuaja M MOHSATHMHBIM amnmnaparoM JAUCUUILIUHBL,
OCYILIECTBIISIET MEKIIPEIMETHBIE CBSI3H; YMEET CBA3BIBATH TEOPHUIO C MPAKTHUKOM. CTyIneHT naer
pa3BepHyThle, IOJIHBIE M YEeTKWE OTBEThl Ha BOIPOCHI SK3aMEHAIIMOHHOTO Ouiera u
JIOTIOJTHUTEIIBHBIE BOMPOCHI, COOJIIOJIAET JIOTMYECKYIO MOCIEI0BATENIbHOCT MPU H3JI0KEHUU
Marepuaia. ['paMOTHO UCIIONB3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTJIMYAETCA MEHbIIEH 00CTOSTENbHOCTHIO,
rJyOuHON, OOOCHOBAaHHOCTBHIO U TIOJIHOTOW. B oTBere MOryr HMETb MeECTO OT/HENbHbIC
HETOYHOCTHU (HECYIIECTBEHHbIE OIIHOKH),

Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIHM 1aeT HEAOCTATOYHO
MOJIHBIE U TOCJIEJOBATEIbHbIE OTBETHl HA BOMPOCHI JK3aMEHAllMOHHOro Owiera U
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HO MPH 3TOM JEMOHCTPUPYET YMEHME BBIACIUTDH CYLIECTBEHHBIE U
HECYILIECTBEHHBIE IPU3HAKH U YCTAHOBUTH MPUUNHHO-CIIECTBEHHBIE CBSI3H.



Onenka «HeynoBJj1eTBOPHTENBbHO» BBICTABIIAECTCSA CTYJAEHTY, KOTOPBIH JEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIC 3HAHUS; OECIOPSIIOYHO M HEYBEPEHHO H3JaraeT MaTrepual; He
YMEET BBIIEIATH [NIABHOE U BTOPOCTETIEHHOE, HE YMEET COSAUHATh TEOPETUUECKUE TIOJIOKEHUS C
MPAKTUKOM, HE YCTaHABIMBAET MEXIIPEIMETHbIE CBS3H; JOMYCKaeT TrpyOble OLIMOKH IpHU
ONpEEIICHUN CYIIHOCTH PACKPbIBAEMBIX IOHSTHUM, SIBJICHUH, BCIEACTBUE HEMOHHMMAHUS MX
CYILIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U CBA3CH; /JaeT HEMOJHbIE OTBETHI, JIOTUKA U
IIOCJIEI0BATENbHOCTD H3JIOKEHUS KOTOPBIX HMEIOT CYIIECTBEHHbIE M IPHUHLUIIUAIbHbBIE
HapYyIICHUS, B OTBETax OTCYTCTBYIOT BBIBO/JIBI.



IIpunoxenne Ne 2 xk paGoueil nporpaMmMe TUCHHUIINHBI
«MaremaTHKa JUIsl 5KOHOMHUCTOB
MeTtoauyeckue yKkazaHus JAJIsl CTY/ICHTOB, H3Y4YalOIIMX TUCHUIVINHY «MaTeMaTHKa 1JIs1
3KOHOMHCTOB»:

Jucuunnuna «MareMaTtuka i SKOHOMHUCTOB», M3ydaeMas B 1-om u 2-M cemectpe,
npeAnojaraeT HaJlMyue 3HaHUM [0 MaTEeMaTUKEe B 00beMe IMporpamMMmbl cpeaHed mKobl. Jlis
MOCTYIUICHUSI HA YKOHOMHUYECKHI (akynbTeT BBINYCKHUK MpeabsBiseT ceptudukar EID mo
MaTeMaTHKe — TPO(UILHBIA YPOBEHb.

Jlis ocBoeHUs AMCLMIUIMHBI HEOOXoAuMa yropHas paboTa, peryjspHOe MOCElIeHHe
JEKUMHA WU TPAKTUYECKUX 3aHATUWA, BBIIIOJHEHHE JOMAIIHHUX 3aJaHUM, IOJrOTOBKA K
KOHTPOJIbHBIM paboTaM.

Crnenyetr UMeTh B BUJLY, YTO MaTepuaj 0 MaTeMaTUKE Ha JICKI[MU BCETa MOAKPEIUIACTCS
npUMepaMu, WUTIOCTPUPYIOUIMMH TEOPETUUYECKHE IOJIOKEHUS, pelieHHeM 0a30BBIX 3ajad.
[logroToBka K MPaKTUYECKOMY 3aHSATHIO [OJDKHA BKIIOYATh MPOPAOOTKY JIEKIIMOHHOTO
MaTepuaia Tak, YTOObl MOXHO OBLJIO OPUEHTHPOBATHCS B TEPMHUHOJIOTHH, HOBBIX MOHSATHUSX U,
10 BO3MOXHOCTH, B HEOOXOIMMBIX IS PEIICHUs 3a1a4d GopMyiax.

Bonbiioe BHUMaHKE HAZ0 yAEIATh PEHICHHIO 3aAa4. J{j1s caMocTosITensHOM paboThl JoMa
MpeyIaratoTCs 3a/1a4d, AHAJIOTUYHBIE PEUIEHHBIM MPHUMEPAM HA JICKUUSIX M Ha MPAKTUYECKHUX
3aHATUAX WK 0OJiee CIIOXKHBIE, JIJIS PEeLICHUS] KOTOPBIX HA/I0 XOPOIIO MOHUMATh, KaK PeIIaroTcs
0a30BbIC 3a7]a4H.

[Io mepe ycBoeHHs Kypca IMOJE€3HO COCTaBJIATh TIJIOCCAPUA OCHOBHBIX MOHSATUH M
dbopMya IUCUMIUIMHBI, YTO TO3BOJSET CHCTEMATHU3UPOBATh TOJYUYCHHBIE 3HAHUS, YBHJIETbH
AQHAJIOTUH, TOHATH HEKOTOPHIE 3aKOHOMEPHOCTH, KOTOPbIE MPSTAIUCh 32 MOTOKOM Y4eOHOI
uH(pOpMaLUU B TEUEHUE CEMECTpA.

WNHTtepec k TUCUMIUIMHE pa3BUBAETCS IPH 3HAKOMCTBE C JOMOJIHUTEIBHON JINTEPATYPOH,
KOTOpasi peKoMeHJO0BaHa Il OoJjiee TIIIyOOKOro 3HAKOMCTBAa C IIpoOJieMaMu IPUMEHEHUS
MaTeMaTUKU B SKOHOMHUKeE. JIuTepaTypa, IpuBEIeHHas B OTOM CIIUCKE, HWMEET Pa3Hbli ypOBEHb
CIOKHOCTH: COBPEMEHHBIM HAy4dHbII M «PELENTYPHBI», pACCUMTAHHBII Ha MeEHee
IPOABMHYTOI'O B MAaTEMaTHUYECKOM IUJIaHE CTYAEHTa, HO HMHTEPECYIOLIEroCs MaTeMaTUKOM.
N3yuenue »Toil muTepaTyphl J1aeT TOJUOK K TMOUCKY JUTEPATyphl 1O BHIOPAHHOM TEMAaTHUKE C
HCIIOJIb30BAHUEM PECYPCOB UHTEPHETA.

JIns mpoBEpKH YCBOCHHMS TEOPETHYECKOrO MaTepuaja M YMEHHUs pemaTrh 3aJadd
MPOBOSTCS ayAUTOPHBIE KOHTPOJIbHBIE PabOThl. JloMa BBIOTHSIOTCS pacueTHbIE paOOThI, IS
BBITIOJIHEHHUSI KOTOPHIX HEOOXOAMMO CpPaBHUTEIHHO MHOTO BpeMeHu. [Ipu HeoOxomumocTu
MPOBOAATCS  KOHCYNbTAallMu MO  pa3bopy pelieHus 3aaad, MpelHa3HAueHHBIX IS
caMoOCTOsITeNIbHOTO  pemieHusi. Ecim  KoHTpoibHas paboTa 1O TeMe  OLIEHHWBAETCs
HEYJIOBJIIETBOPUTEIIFHO, TO OHAa JOJDKHA OBITh mepemnucaHa. Kpome Toro, mnpeaBapUTENbHO
JIOJDKHA OBITH cliesiaHa padoTa Ha/l OITMOKaMH.

N3ydyeHne aUCHMIUIMHBI 3aBEPIIACTCA IHMCBMEHHBIM HK3aMeHOM. Jlig 3K3aMeHa
COCTABJISIFOTCA 3a/1aHMsI, KOTOPBIE BKJIIOYAIOT KAK TEOPETUYECKHE BOIPOCHI, TaK M 3amaun. Ha
MOArOTOBKY K DJK3aMEHY, Kak MpaBWJIO, BBIAEHAETCS TpU JHA. Bo BpeMs IOATOTOBKHU
MPOBOJUTCS IPYNNOBast KOHCYJIbTAIHS.



