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1. Henu ocBOEHUA TUCHUTIINHBI

Maremaruka, Kak (¢yHIaMEHTalbHAs JUCHUIUIMHA, obecreynBaeT (HOPMUPOBAHUE
MIPEJICTaBJICHHS O MECTE M POJIM MAaTEMATHKU B COBPEMEHHOM MHpPE, MUPOBOH KyJIbType U UCTOPHH.
[lenpto OCBOCHHUS IUCIMIUIMHBI SBISETCS (HOPMHpPOBAHHE MATEMaTHYECKMX 3HAHWUW, YMEHUU W
HABBIKOB, CIIOCOOCTBYIOIIMX Pa3BUTUIO KYJIbTYPhl aHATUTHYECCKUX MPEOOpa30BaHUMN, JTOTHYECKOTO
U QITOPUTMHUYCCKOTO MBIIIICHUS, MAaTEeMAaTHICCKOW WHTYWIIMM B TMOCTAHOBKE 3ajJa4 W BHIOOpA
WHCTPYMEHTAIBHBIX CPEJICTB MOJICITHPOBAHUS M aHAIH3a SKOHOMUYIECKHX TIPOIIECCOB.

2. MecTo THCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

Jucnumimaa «MartemMatnka It SKOHOMHMCTOB» OTHOCHUTCS K 00s3aTeIbHON dYacTH
00pa30BaTeIbHON TpOorpaMMbl. JIMCIMIUITMHA COCTOWT W3 TpeX pasfielioB: «JIuHeliHas anreOpay,
«Marematnueckuii aHanu3» W «Teopus BEpOSATHOCTEM W MaTEMaTH4YeCKas CTATHCTHUKA,
SIBJISTFOLIIAXCST HEOOXOTMMBIMU JIJISl OCBOCHMSI BAPUATUBHOM YaCTH MaTeMaTUdeckoro nukia. Otoéop
Marepuaia TMpecienyeT CIEeAyIoNue IeInu: BHYTPUIIPEAMETHbIE — O0OECIEeUeHHUE IIeIIOCTHOTO
BOCTIPUSATUS JUCHUIUIAHBI; MEXIpPEAMETHbIE — oOO0OecleyeHne MaTeMaTHYeCKUM arlnapaTom
CMEXHBIX TIUCHUIUINH, TPOodECCHOHAIbHBIE — (JOPMUPOBAHNE YMEHUS PUMEHSITH MaTEMaTUUECKHE
METOJBI ISl PEIICHHS] YKOHOMHKO-MaTeMaTHdeckuX 3amad. OCBOEHHE MaHHOW JUCIUIUIAHBI
HEO0OXO0UMO JUTsl AUCIUIUTHH: MuKposKkoHOMIKa, MakposkoHoMuka, CTaTUCTHKA, DKOHOMETPHUKA,
®uHaHChl, MakKpO3KOHOMHYECKOE MIJIaHUPOBAHKE U TPOTHO3UPOBAHUE.

3. [InaHupyemMble pe3ybTaThl 00y4YeHHUsI MO TUCHUILINHE, COOTHECEHHbIE C MUIAHMPYEMbIMH
pe3yJibTaTaMH OCBOeHHs 00pa30BaTe/IbHOIl POrpaMMBbl

[Ipomecc mM3ydeHus AUCHUIUIMHBI HAmpaBieH Ha (GOPMHPOBAHUE CIEAYIOIIUX AJIEMEHTOB
kommneteHuit B cootBeTcTBUU ¢ ®I'OC BO, OOIT BO u npuoOpeTeHus: ClIeayrIX 3HAHHM,
YMEHUM, HaBBIKOB U (MJIN) OTIBITA IEATEITLHOCTH:

@Dopmupyemas HNuauxarop Ilepeyenn
KOMMeTeH s JOCTHKEHU S IJIAHMPYEeMBbIX pe3yJbTATOB 00y4eHus:
(koa u KOMIeTeHIN U
¢dopmysiupoBka) (ko1 u (hopmMyJIMPOBKA)

YHI/lBepCZUIbele KOMIICTCHII MU

3Harb

OcHOBHEBIE OnpeIeNIeHIs U TOHITHS NU3Y9aeMBbIX
pa3menoB TUCITATIIMHBI B UX SKOHOMHYECKHE
WHTEPIIPETAITUHN TS TOCTPOCHHS YKOHOMHUKO-
MaTeMaTHYEeCKUX MOJIEIICH

Ymern

YK-1. Cniocoben CocTaBiATh MAaTEMATUIECKHAE MOJIEIH ISl PEIICHUS

OCYIICCTBIIATD . 3aJ1aud JIMHEHHOTO MPOrpaMMHUPOBaHHS. Y METh
ITOUCK, KpUTHIECKUHI pemath 3JIIT cuMILIEKC-METOZOM, & TAKKE METOOM
AHAIIM3 M CUHTE3 YK 1.1 OSYHRCTBMGT TIOTEHIMAJIOB PElIaTh YACTHEIH CITydaii 3a1a4u
I/IHq)OpMaHI/H’I S CHUCTCMHBIU aHAJIN3 JIMHENHOro NporpaMMHpPOBaHUS — TPAHCIIOPTHYIO
MPUMEHSTH 3a]1a4H, BEIIEIAS €€ 3ayauy.

CHCTEMHBIH ITOIX0T 0a30BBIE COCTABIAIOLIHIE Baazers

JUTS PelleHHs
IIOCTaBJIEHHBIX
3a/1au4.

TexHUKOH BBIYMCIICHUS TPOU3BOAHBIX U
HaXOXKAECHUSI HHTETPAJIOB OT CIOXKHBIX (DYHKINH,
TEXHUKON MCIIOb30BaHUS METOAOB KOMONHATOPUKU
JUIsl BBIYMCIICHUS BEPOSITHOCTEH COOBITHIA,
Teopemamu baiieca u cxemoii bepHynnu, TeXHUKON
BBIUHCJIEHUS YMCIIOBBIX XapaKTEPUCTHUK AUCKPETHBIX
Y HETIPEPBIBHBIX CIy4YaiHbIX BeNWUYUH. Braners
3JIEMEHTaMHU MaTeMaTHYECKONW CTaTUCTUKH.




OIIK-1

Crocoben
IIPHUMCHSATH
0a30BbIC 3HAHUS B
obnactu
MAaTEMATUYCCKUX U
()
€CTECTBEHHBIX HayK
B cepe cBoei
npodecCuoHaTbHOM
JEATEIbHOCTH

UJ-ONK-1_2
OcymecTBisieT
TIOCTAHOBKY 3a/1auH,
BBIOMpAeET crocob ee
peuenust

3HaThb:

OcCHOBHBIC HaNpaBJIeHUsI UCIIOIB30BAHUS allnapaTa
JUHEHHOU anreOphl, MATEMAaTUYECKOTI0 aHAJIN3a U
TEOPUU BEPOSITHOCTEH B TEOPETUUECCKUX U
SKCIIEPUMEHTATBHBIX UCCIECIOBAHUSAX JUISI PEIICHUS
JIKOHOMHYECKHX 3a/a4,

YMeTh:

Pemrate 3amaun QUCHUAIUINHEL, HEOOXOAUMEIE IS
I[aHBHCI\/'IHICFO HUCITIOJIB30BAHUA MATECMATHYCCKOI'O
arnmapaTa B 9dKOHOMUYECKUX MPUIOKCHHSIX.

Baaaern

ATnmapaToM JTHMHEHHOM aiareOpsl JUis pelleHus
CHCTEM JIMHEHHBIX YpaBHEHUS Pa3IMIHbIMU
METOJIaMHU, JIJIsl pellieHns 3a/1a4 JINHEHHOT0
POrpaMMHUPOBaHUs IPaPUIECKUM CIIOCOOOM U
TaOMMYHBIMY adropuTMamMu. Bragers anmapatom
g depeHIInaIbHOr0 HCYUCICHUS TSI HAX 0K ICHUS
rpajJiMeHTa 1eeBoi (pyHKIMHU, a TAKKE anmapaToB
WHTErPATLHOT0 HCYUCIICHUS JUTS HAXOXKICHHS
MaTEMaTHYECKOTO OXKUIAHUS U JUCIICPCHH
HETPEPBIBHBIX CIYYaliHBIX BEINYHH.

HUI-OIIK-1_3
IIpumensier
MaTeMaTHIeCKHIH
armapar ISl peIeHHs
TIPUKIATHBIX 1
TEOPETUUYECKUX 3a71ad
JKOHOMHUKHU.

3Harthb:

OCHOBHBIC ITOJIOJKEHUS, ONPEACICHUS M TEOPEMbI
JTUCIMILIMHBI C LIETbI0 MPUMCHEHUS
MaTEeMaTHYECKOI0 anmnapara st peiieHus
MPHUKJIAIHBIX 331aY.

Ymers:

OcCyIIecTBIATH MTOUCK HEOOXOTUMOM HH(MOpMAITUN
JUTST MATEMAaTHIECKOT'O PEIISHHUSI SKOHOMUIECKHIX
3amay. Micnonp30Bath (PyHKIIMN U UX CBOMCTBA IS
OIMHACaHUS IKOHOMHYECKHX MPOoIieccoB. BriOnpatp
BEPOSITHOCTHBIE M CTATUCTHYECKIE METOJIBI [T
aHaMM3a YKOHOMHYECKUX TAHHBIX B COOTBETCTBHH C
TOCTaBJICHHOM 3ajlayell, BEIUUCIISITh XapaKTEPUCTUKU
JCB n HCB.

BiiageTb HaBbIKAMHU:  HCIIOJIB30BAHUS OCHOBHBIX
ONPENENCHUN, OHATUI IS PeLICHUS
KOHOMHYECKUX 3a[a4; YMETh PEIlaTh CUCTEMbI
JMHEHHBIX YPaBHEHUH, BBIYUCIATH ONPEACIUTENN U
oOpaTHbBIE MaTPULIBL, peLIaTh 3aAa4H JIUHEHHOTO
POrpaMMHUPOBAHUS, BEIYUCIIATH IPOU3BOJHBIE
CJIOKHBIX (DYHKIMH, BBIYUCIIATH HHTErPAIbI,
HaXOJUTh YHCIIOBBIC XapaKTEPUCTUKHU TUCKPETHBIX U
HETIPEPBIBHBIX CIy4aliHBIX BEINYHH.

4. O0beM, CTPYKTYPA U coAepKaHHe U CIHUIINHDI

OO01ast TpyA0EeMKOCTh AUCHUILIIMHBI COCTABISET 9 3a4eTHRIX eUHMIL, 324 aKaj. 4acoB.




Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHI, DopMbI TEKYLIETr0
n/n JTUCIHUTLIMHBI, BKJIIOYASl CAMOCTOSITEJILHYIO KOHTPOJIS YCIIeBAeMOCTH
UX coJep:KaHue padoTy CTY/IEHTOB,
H UX TPYA0EMKOCTh ®opMa NPOMEKYTOIHOI
o (B akageMHYeCKHX 4acax) aTTecTAlUN
5 KonTakTHas pabora (no cemecmpam)
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3aganus s
Beenenue. BekropHas A »
N CaMOCTOSATENbHON PabOTHI
1 |anrebpa. YpaBHenue mpsmoii | 1 4 | 4 2 8
CamocrosiTensHas padora
U TUTOCKOCTH.
Nel
3amanus ans
2 |[IpocTpaHcTBO 1 2 2 2 4 CaMOCTOSITEITFHOM pabOTHI
Tect 151 caMOIIPOBEPKU
6 mom uucne ¢ 30 u JJOT 1 2
A OVK ¢ LMS Moodle
3ama”us Wit
3 |Marpuiisl ¥ OnpeaeIUTEIH 1 |12 12 2 10 | camocTOsATENIBbHOI pabOThI
KonTtponsaas pabora Nel
6 mom uucne ¢ 20 u JJOT 2
" Samganus It
Cucrempl THHEIHHBIX M
4 . 1 4 4 2 8 | caMocTOsTEIBHOM PAaOOTHI.
anreOpanmdecKux ypaBHEHUH
KonTtponsaas padora Ne2
OneMeHTH JTUHEHHOTO 3ananus ft
5 1 |14 | 14 2 13 | caMocTOsTEIBHOM PadOTHI.
MIPOrPaMMHUPOBAHUS
KonTtponpaas padbora Ne3
0,3 11,7 3ayer
Hroro 3a 1 cemect
P 36 | 36 10 | 0,3 | 54,7 144
6 mom uucie ¢ 30 u JIOT 3 4
BBoguas nexiusg. OCHOBEBI 3amanus qist
6 |mddepernmansHOTO 2 6 8 2 8 | camocTosTENRHOM PaboTHI,
HCYUCIICHUS. KontponpHas pabora Ne 4
Saganus s
7 |DyHKIUU ABYX MMEPEMEHHBIX. | 2 2 2 2 4 o
YHICIUH AIBYX TIEp CaMOCTOSATENbHON PabOTHI
OCHOBBI HHTETPATBHOTO 3anauus it
8 p 2 6 6 2 8 CaMOCTOSATENbHON PabOTHI
WCYHCIICHUS
KontponbsHas pabora Ne5
6 mom yucne ¢ 30 u JOT 2 4
DJIeMEHTBI TEOPHUH
P . KonrtponeHast paborta Neb.
9 |BepositHOCTEi. CrydaiiHbie 2 6 6 2 12
KontponsHas padora Ne7
COOBITHSL.




CraydJaiiHbIe BEJTMYMHBL. Sananns s
OCHOBHBIE 3aKOHBI A ®
10 2 |12 ] 10 2 13 | camocTosTENHHOM PabOTHI.
pactpenenenust CB, ux
KontponsHas padora Ne§
YHCIIOBBIC XapPAKTEPUCTUKH.
11 OJEeMEHThI MaTEeMaTHYECKOU 2 4 4 9 8 Samanus s
CTaTHCTHKH CaMOCTOSTEIBHON PabOTHI
B mom uucne c 30 u J[OT 1 2
OK3aMeH
IIpu noaroroske
sk3aMmeny: Tect nms
05| 335 CaMOITPOBEPKH 110
pe3ysbTaTaM OCBOCHUS
JACTIATUTAHEBI
6 mom uucne ¢ 20 u JJOT 3 6 |Tect mis caMoOnpoBepKH IO
pe3ynbTaTaM OCBOCHUS
JACTIATUTAHEI
OVK ¢ LMS Moodle
Bcero 3a 2 cemecTp 36 | 36 12 | 0,5 | 86,5
6 mom uucie ¢ 30 u J1IOT 3 6
UTOTO 72 | 72 15 | 0,8 | 140,9
6 mom uucne ¢ 30 u J1OT 6 10

ConeprxaHue pa3aesioB JUCHUIIIHHBI:

1. BekTopsl
1.1 Onpenenenue. JleiicTBre Hajg BekTopamu. JleicTBUS HAZ BEKTOpaMH B KOOPJIUHATHOM opMme.
1.2. Yron mexay BekTtopamu. PaccrossHue Mexy Toukamu. Hampamisronrue KOCHHYCHI BEKTOpA.
YpaBHeHHE OTpE3Ka.
1.3 IIpoctpanctBo RN. Jlnrna BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

2. Matpuubl 1 onpeeINTeIN.

2.1. Onpenenenue. JleiictBue Ham Marpuniamu. TpaHCHIOHUpOBaHHME MaTpuilbl. CHMMETpHUYHAS
MaTpHIia.

2.2. Onpenenurenu. CriocoObl BBIUMCIACHUS ompenaenuTesneid 2-ro u 3-ro mopsakoB. CBolicTBa
OTIPEICIINTENEH.

2.3. MuHopb! 1 anredpanyeckue I0NOTHEHUs. Brraucienue onpeaenuTeneid BEICIIUX TOPSIKOB.
2.4. O6partnas Matpuia. CriocoObl BEIYUCIECHUS 00paTHOM MaTPHIIBI.

3. CucreMbl JTHHEHHBIX aJrefpandecKuX ypaBHeHUI

3.1. PaspemieHHble CUCTEMBI JIMHEHHBIX ypaBHeHUH. Meton ["aycca pemeHus cucTeM JUHEHHBIX
YpaBHEHUM.

3.2. Meron Xopnana —I"aycca pemenuss CJIY. Onopuele pemienus cucremsl. [lepexos oT ogHoro
OIIOPHOTO PELIECHUS K APYTOMY.

3.3. IIpaBuno Kpamepa pemenus CJIY.

4. 3agava JIMHEIHOr 0 NPOrPaMMHPOBAHMSA.

4.1. 3agaua TUTaHUPOBAHMSI MPOU3BOJICTBA. 3amada o auere. [locranoBka 3JIIT.
4.2. 'eoMeTpuvecKOe peleHue 3aa4u JIMHEHHOTO MPOTrPaMMHUPOBAHHS.

4.3. Pemenne 3JII1 cuMmiaeKkc-METOAOM.



4.4. TlocranoBka TpaHcrnopTHOM 3amaun. Omnopuoe pemienue T3. Lukn, mMetoa ceBepo-3amagHoro

yria.
4.5. AIropuTM peleHust TPAaHCIIOPTHOM 3a/1a4i METOJIOM MOTEHI[UAIOB.

5. OcHoBBI 1M PepeHIHATBLHOT0 HCYHCICHHUS.

5.1. Nonstue npousBogHoi ¢(yHkuuu. Ilonstue muddepenHnmana GyHKuuu. ['eoMmeTpudeckui,
¢bu3nvecKnii 1 SKOHOMUYECKUN CMBICIT TIPOU3BOIHOM.

5.2. TlpaBuno muddepeHInpPOBaHNS CyMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKITHIA.

5.3. Tabnuia npou3BOIHBIX TPOCTEHUIITNX 3JIEMEHTAPHBIX (DYHKIIUH.

5.4. IuddepenunpoBanue cinoxnoit Gpynkuuu. I[loHsATHE TPOU3BOIHON BBICIINX ITOPSIKOB.

5.5. @yHKIMsA ABYX MepeMeHHbIX. YacTHbIC TPOU3BOAHBIE 1-TO U 2-TO MOPSIKOB.

6. OCHOBBI HHTETPAJIbHOT0 HCYUCIEHUSI.

6.1. [TepBooOpa3Hass W HEONpeACTHCHHBIA WHTETpan. TaOiMIla OCHOBHBIX HEOMPEICIICHHBIX
uHTerpasioB. OCHOBHBIE CBOMCTBA HEOMPEICTICHHOTO HHTETpaIa.

6.2. OcHOBHBIE METOJBI HMHTETPHUPOBAHWSA. METOJ TOACTAHOBKH. METOJl HMHTETPHPOBAHUS IO
qacCTsaM.

6.3. OnpenencHHBI WHTETpAL. | €OMETPUYECKHIA CMBICT ONpEICIICHHOTO HHTerpana. dopmyia
Hrerotona-JleitOuuna. [Ipunoxenus onpeneneHHOTO HHTErpaa.

7. D1eMeHTbI TeOPUU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH.

7.1. OcHOBHBIE MOHATHS TEOPUU BEPOSITHOCTEH. TE€opeMbl CII0KEHUS M YMHOKEHUS BEPOSATHOCTEM.
7.2. ®opmyna momHOW BepositHOocTH. @Dopmyna baiieca. AnpuopHBle ¥ anocTepHOpPHBIC
BEPOSITHOCTH.

7.3. Cxema He3aBUCHUMBIX ucnbiTaHuid. dopmyna beprymnmun. ®opmynsl MyaBpa u MyaBpa-
Jlamaca.

8. Cayuaiinble BeJUYHUHbI

8.1. 3akoHBI pacmpeneneHuss AUCKPETHBIX CIy4alHBIX BEIUYMH: OMHOMHAIBHBIA 3aKOH, 3aKOH
ITyaccona, reoMeTpUYECKUI 3aKOH.

8.2. Uwucnoseie xapaxkrepuctuku JICB: wMaTemarnueckoe OXUJaHHE, AUCIEPCUA, CpEIHEe
KBa/IpaTHUECKOE OTKJIOHEHHE.

8.3. HemnpepriBHBIC ciyyaiinble BenuuuHbl. DyHKIMS pacmpenencHus BeposTHOCTeH. DyHKIus
IJIOTHOCTH pactpeneneHus BepositHocteid HCB.

8.4. Ywucnoseie xapakrepuctuku HCB: wmaremarudeckoe OXKHUIAaHWE, AUCIEPCUSA, CpEIHEe
KBa/IpaTHUECKOE OTKJIOHEHHE.

8.5. 3akonsl pacnpeneneHus HCB: paBHOMepHOE paclpeiesieHHe Ha OTpe3Ke, MOKa3aTelbHOe
pacnpezenenue, HopmanbHoe pacnpenenenue. Oynkuuu ["aycca u Jlamnaca.

9. Dy1eMeHThl MATEMaTHYeCKOI CTATHCTHKH.

9.1. 'enepanbHas u BBIOOpOUHAsi COBOKYNMHOCTh. CTaTUCTHUECKOE pacnpeaeneHue Bpidopku. Moja,
MeIHaHa.

9.2. DOmnupuyeckas U TeopeTndeckas GyHKIUU pacrupeneneHus. [lomuron u ructorpamMma.

9.3. CraTucTuyecKkue OLICHKH MapaMeTpoB pacrpeaencHus. [ 'eHepanbHas U BRIOOPOYHAS CPEIHSS.
I'enepanbHas v BEIOOPOYHAS TUCTIEPCHS.

5. O0pa3oBare/ibHbIe TEXHOJOTHMH, B TOM YHCJE TEXHOJOTHH 3JIeKTPOHHOIO OOy4YeHHs W
JAUCTAHIIMOHHBIE 00pa3oBaTeJbHbIE TEXHOJOTHUH, HCHOJIb3yeMble TPH OCYHIECTBJIEHUHU
00pa30BaTeJILHOIO MPoIecca Mo JUCIUTLIHHE

B nporecce o0ydeHust HCTIONB3YIOTCS Cieyolue 00pa3oBaTeIbHbIE TEXHOJIOTHH:



BBoaHast jieKuMs — JaeT NepBOe LEJIOCTHOE MPEJACTABICHUE O JUCLUIIIIMHE U OPUECHTUPYET
CTYIACHTa B CUCTEME HM3y4EHHUS JAHHOW TUCHUIUIMHBI. CTYIEHTBHl 3HAKOMSATCS C Ha3HAUEHUEM M
3aJjauaM# Kypca, ero poJibl0 U MECTOM B CUCTEME y4eOHBIX AUCHUIUINH U B CUCTEME MOATOTOBKHU B
uenoM. Jlaercs kpaTkuil 0030p Kypca, UCTOPHS pa3BUTHs HAyKU U MPAKTHKH, JOCTHKEHUS B 3TOU
cdepe, IMEHA W3BECTHBIX YYEHBIX, M3JIaraloTCsl MEPCIEKTUBHBIC HANPaBJICHUs uccienoBanuid. Ha
9TOM JIEKIIMM BBICKA3bIBAIOTCSI METOIMYECKUE U OpPraHu3allMOHHbIE 0COOEHHOCTH paboThl B paMKax
JAHHOW JUCHUIUIMHBL, a TaKKe JaeTcsl aHajlu3 pPEKOMEHJYeMOW y4eOHO-MeTOInYecKOu
JIUTEPaTyphl.

AxajeMHuYecKasi JeKIHA ¢  JIEMEHTAMH JIeKIHH-0ecebl — [I0CJIECI0BATEIbHOE  M3JI0-
KEHUE MaTepuana, OCYLIECTBISEMOE INPEUMYIIECTBEHHO B BHJE MOHOJIOTA IIPENOJABATENs.
DeMeHTHI JIeKIMU-0eceibl 00eCTIeYMBaIOT KOHTAKT MPENOaBaTeNsi ¢ Ay UTOPHEH, YTO TTO3BOJISIET
MIpUBJIEKaTh BHUMaHHUE CTYAEHTOB K HauOoJyiee BaKHBIM T€MaM JIMCLUIUIMHBI, aKTUBHO BOBJIEKATh
UX B Y4e€OHBIH Mpoliecc, KOHTPOJIUPOBATh TEMIT U3JI0KEHUS y4eOHOTr0 MaTepuaia B 3aBUCUMOCTH OT
YPOBHS €r0 BOCHPHUATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB I10 3aKPEIUICHUIO NIOJIYYEHHBIX Ha JICKI[UU 3HAHUM.

KoncynbTaumm — BuJ y4eOHBIX 3aHATUH, SBISIIOIIMICS OJHONM M3 (GOpPM KOHTPOJIS
caMoOCTOSITENIbHOM ~ paboThl  cTyAeHTOB. Ha  koHCynmbTanusx 1o  mpoch0e  CTYIEHTOB
paccMmaTtpuBaloTCs HauOoJiee CIIOXKHbIE MOMEHTBI MNpPH OCBOEHHHM MaTephalia JUCIHUIUIUHBL,
MIPENOAABATENb OTBEYAET HA BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HHMKAKOT Yy HHUX B IIpolecce
CaMOCTOSITENIbHOM pabOTHI.

B mporiecce 00ydeHuUsT HCIIONB3YIOTCS CIIEAYIONINE TEXHOJIOTHH AIEKTPOHHOTO OOYYEHUS U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH
DJIeKTPOHHBIH yueOHBIH Kypc «Marematuka i 3JKOHOMHCTOB» B LMS
DJekTponHblil yHuBepcurer Moodle SApI'Y, B koTropom:
- TPEACTAaBJIICHBI 3aJaHUs Ui CAMOCTOSITEIBHOM palbOThl OO0yYalomIMXcsi IO TeMaMm
JMCIUTUTAHBL,
- OCYIIECTBJISICTCS MTPOBEJCHNE OT/IEIIbHBIX MEPOIIPUATHH TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH
CTY/ICHTOB;
- MPEJCTAaBJICHBI TEKCTHI JICKIIUH 110 OTACIBHBIM TEMaM JHCIUTUTHHBL,
- TPEJCTABJICHBI MTPABUJIA MIPOXOXKICHHSI TPOMEKYTOYHOM aTTECTAIMH 1O JUCIUTUINHE;
- TPEJCTABJICH CIIMCOK YY€OHOU JINTEPATYPhl, PEKOMEHYEMOM Il OCBOCHUS JUCITUTUINHBL;
- mpexacraBieHa wuHpopmarnms o0 (opMe U BPEMEHH NPOBEIEHHsS KOHCYJIbTAIlMA IO
JMCUIUIUIMHE B PEKUME OHJIANH;
- mocpeactBoM  (opyMa  OCYIIECTBIJIICTCS ~ CHHXpPOHHOE€ H  (WJIM)  aCHMHXPOHHOE
B3aMMOJICHCTBUEC MEXIy OOYyYarIUMHUCSI M TpenojaBaTelieM B paMKaxX HU3y4CHHUs
JMCUUTUIAHBL

6. [lepeyeHb JMIEH3MOHHOTO W (WJHM) CBOOOJHO PACIPOCTPAHAEMOr0 MPOrPaAMMHOIO
o0ecreyeHusi, HCIOJb3YeMOro IPH OCYUIECTBJIEHHH O00pa3oBaTeJbLHOI0 Ipouecca 1o
AUCHHILINHE

B mporiecce ocymiecTBiaeHus 00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILITHHE UCTIONb3YIOTCS:

s (GOpPMUPOBAHUSI MaTepUasoB sl TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH W TMPOBEACHUS
MIPOMEXYTOYHOM aTTecTanuu, [Uisi JOPMHUPOBAHUS METOJMUECKUX MATEPHAIIOB IO TUCIUIUIHHE:

- mporpammbl Microsoft Office;

- u3marenbckad cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBPeMEHHBIX MNPoOdecCHOHANbHBIX 043 JaHHBIX M HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX MPH OCYHIECTBJCHHH 00pa30BaTeJbLHOIO Ipouecca o
AUCHHUILINHE (IPH HeOOXO0AUMOCTH)



B npouecce ocyiiecTBiaeHus: 00pa30BaTEIbHOIO MIPOLiEcca MO AUCIUIIIIMHE UCIIOJB3YIOTCS:
ABTOMatu3upoBaHHas  OubnanoTeuHo-uHpopmanmonnas  cucreMa  «BYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOWi M  [OMOJHHUTEJLHOH  y4eOHOW  JHUTEpaTypbl, PeCcypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTn «UHTepHer» (mpM HeoOXOAUMOCTH),

PEeKOMEHyeMBbIX AJIsl OCBOCHUS IMCUMIINHBI
1. a) ocHoBHas Juteparypa OOmuil Kypc BbICIIEH MAaTEMAaTUKH JJII SKOHOMHUCTOB: Y4E€OHHUK
g By30B / mon pen. B.M. Epmakoa. — M.: UHOPA — M, 2006. — 656 c. — (Briciee

o0paszoBaHue).

2.COopHHK 3a7ad IO BBICIICH MaTeMaTHKe IS SKOHOMHCTOB: ydeOHOE TocoOwe / Mo pejl.
B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Briciiee o6pa3oBaHme).
3. becryxesa JLII. Jluneiinas anreOpa: mpaktukym /JLII. Becryxkea, H.JI. Maiioposa.

Spocn. T'oc. Yu-T um. ILT". lemunona.- SApocnasis: Apl'Y, 2011. — 56 c.

4. WccnenoBanue GyHKIUN u mocTpoeHue rpadgukoB. Meros.ykazanus /coct.JL.II. bectyxera,

E.B Hukynuna, 1.P. OBcaaaukoBa. Spocn. ['oc. YH-T. — Apocnasns, Apl'Y, 2007.- 28c¢.

5. Iloctpoenne »smnupudeckux GyHKIUNA. Meroaudeckue yka3aHus. MeTo. yKa3aHus
/coct.JLIL. BectyxeBa, WN.P. OBcsaaukoBa. Spocn. ['oc. YH-T. — fApocnasns, Apl'Y, 2001-
15c.

6. bectyxesa JLII., Maitopoa H.JI. Teopus BepossTHOCTEH M MaTeMaTH4ecKash CTATUCTHKA.
[Mpaktuxym. Y. 1: npaktukym /coct. JLII. bectyxesa, H.JI. MaitopoBa; fpocn. I'oc. YH-T
uMm. [L.I". lemupnoBa. — Apocnasns: Apl'Y, 2012. — 48 c.

0) A0MOJIHUTEIbHAS JTUTEpPaTypa:

7. Beicumiasg mMaTemaTHKa JUIsl SKOHOMHYECKOTo OakanmaBpuaTa B 3 4.: Y4eOHUK U MPAKTUKYM
Ul akageMudeckoro OakamaBpuata / moxa pea. H. III. Kpemepa. — 5-e uzn., nepepad. u
nomn. — M.: U3narensctBo FOpaiit, 2017. — 276 c. — (Cepus : bakanaBp. AkageMudyeckuit
kypc). Pexum  gocryma:  www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-
33ECB957EFOE

8. Kpemep, H. III. Jluneiinas anreOpa: y4eOHMK M TPAKTUKyM IS aKaJeMHUYECKOI'O
OakanaBpuata / H. II. Kpemep, M. H. ®puaman. — 2-e u3a., uchp. u gon. — M.:

WznarensctBo HOpaiit, 2018. — 309 c. — (Cepus: bakamaBp. AxagemMuueckuil Kypc).


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E

Pexum JOCTYyTA! www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-
625FC196408E

9. Tmeun, B. b. Maremaruka. [Ipaktukym: y4deOHoe mocoOue st OakanaBpuata W
maructparypsl / B. b. I'mcun, H. L. Kpemep. — M: M3patensctBo FOpaiit, 2018. — 204 c.
— (Cepust: bakanaBp u maructp. Akagemudeckuil Kypc). Pexxum moctyma :www.biblio-
online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108

10. Manyrun, B. A. Jluneitnas anreOpa [uis S5KOHOMHCTOB. Y4eOHHK, NMPAKTHKYM U COOpPHHUK
3amau: IS akajeMmudeckoro OakanmaBpuara / B. A. Manyrun, f. A. Pomuna. — M.:
MznarensctBo FOpaiit, 2018. — 478 ¢. — (Cepusi: bakanaBp. AkageMudecKuii Kypc). —
ISBN 978-5-534-02976-5 Pexum noctyma :www.biblio-online.ru/book/DBB48D25-BD07-
4CCC-B306-A3C8338A6F8A.

11. Kpacc, M. C. MaremaTrka B 5)KOHOMHKE: MAaTEMaTUYECKUE METOJIbI U MOJCIIN: YICOHUK TSI
oakanaBpoB / M. C. Kpacc, b. I1. Uynpseraos ; mox pexn. M. C. Kpacca. — 2-e u3j., ucnp. u
nomn. — M.: U3natensctBo FOpaiit, 2017. — 541 c¢. — (Cepus : bakanaBp. AkazieMuyecKkuit

Kypc). Pexumm  gocryma  :www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-

3EOCCCOF4ET5.

12. Tlamuii, W. A. JluneiiHoe mporpamMMupoBaHUE: y4eOHOE TocoOue Iy aKaJeMHYECKOTO
OakanaBpuata / W. A. Tlanuit. — 2-e¢ u3a., ucnp. u gon. — M. : U3marensctBo FOpaiiT,
2018. — 175 c¢. — (Cepus: bakamaBp. Axanemuyeckuii Kypc). Pexxum moctyma:

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

13.I'mypman, B. E. Teopus BeposTHOCTE W MareMaTH4yecKas CTATUCTHUKA: yYEOHUK IS
npukiagHoro OakanaBpuara / B. E. 'mypman. — 12-¢ uzn. — M. : UznarensctBo FOpaiiT,
2018. — 479 c. — (Cepus: bakanasp. IIpuknagnoit kypc). Pexxum gocryma: wWww.biblio-
online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84.

14. I'mypman, B. E. PykoBoacTBO K pelleHHIO 3afad IO TEOPHH BEPOSITHOCTEH U
MaTeMaTH4eCKOW CTaTHCTUKe: ydyeOHOoe mocobue ans mpukianHoro OakanaBpuara / B. E.
I'mypman. — 11-e uzn., nepepad. u gon. — M.:U3natensctBo FOpaiit, 2018. — 404 c. —
(Cepusi:bakanasp. [TpuknagHOM Kypc). Pexum JOCTYyIa: www.biblio-

online.ru/book/AC41B7DD-F936-4105-9511-9BD045A42CFD.

9. MaTtepuajabHO-TexHHYecKasi 0a3a, HeOOX0AUMAs 171l OCYLIECTBJIEHUsSI 00Pa30BaTEILHOI0
npouecca no JMCUMIInHe

MarepuanpHo-TeXxHUUYeCKass 0aza, HeoOXoauMmas sl OCYIIECTBICHUS O0pPa30BaTEIBLHOTO
rpoiiecca Mo JUCHUIIMHE BKIIOYAET B CBOM COCTaB CIIELUAIbHbIE IOMEILIECHHUS:

- yueOHBIC ayIUTOPUHU JJIs1 TPOBEICHHUS 3aHATUH JIGKIIMOHHOTO THUIIA;


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/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
http://www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84

- yueOHbIEe ayTUTOPHH ISl IPOBEICHHS MPAKTHUECKUX 3aHATHI (CEMUHApPOB);

- yueOHbIEe ayTUTOPHUH ISl IPOBEICHHSI TPYIIIOBBIX U MHIMBUAYAJIbHBIX KOHCYIIbTAIIHIH;

- yueOHbIC ayIUTOPHHM Uil TPOBEINCHHS TEKYIIEro KOHTPOJII M IMPOMEXKYTOUHOM
aTTecTaluu;

- IIOMEIIEHHUSI [yl CaMOCTOSTENbHON pabOThI;

- IOMEIIECHUS ISl XpPAaHEHUS! U MPOPHIAKTUYECKOTr0 0OCTY)KMBAaHUSI TEXHUUYECKUX CPEJCTB
oOy4eHUsI.

CriennanbHble MOMELIEHUS! YKOMIUIEKTOBAHbl CPEACTBAMU OOYYEHHUS, CIYXKAIIUMM IS
npecTaBieHus yueOHOM nHpopMalyy OOJIbIION ayAUTOPHH.

[lomemienus [uisi caMOCTOSITENIBHOW pabOThl OOY4YarOIIMXCSl OCHAILIEHbl KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO TOJIKIIOYCHHS K ceTH «VHTepHeT» u obecreueHueM J0CTyna K
ANIEKTPOHHOU MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpeae Spl'Y.

ABTOD:

JotenT xadenps
MaremaTuuecKkoro MoA€IHUpPOBaHUS -
KaHJI. MeJl .HayK H.JI.Maitoposa







IIpunoxxenne Ne 1 k padoueii nporpaMme AU CUMIIIMHbBI
«MareMaTHKa 1J1s1 IKOHOMHCTOB»

D oHJ OLIEHOYHBIX cpeacre
AJIS MPOBEACHUS TEKYHIECIro KOHTPOJIA YCII€EBAEMOCTH
H l'[pOMe)KyTO'{HOﬁ aTreCTalum CTYACHTOB
mo JTMCHUIIJIMHE

1. TunoBble KOHTPOJIbHBIE 3aJaHUS UJIKM UHBIC MaTEepUaJibl,
HCOGXOI{I/IMbIe AJIsi OHCHKH 31—[3HI/Iﬁ, YMeHHﬁ, HAaBbIKOB U (I/IJ'II/I) OonbITA ACATCJIbHOCTH,
XapaKTEPU3IYIOIIMX ITAllbI q)OpMI/IPOBaHI/IH KOMIIeTeHII il

1.1 KOHTpOJ’ILHbIe 3a/laHUA U HHBIEC MaTepHuaJbl,
HCII0Jb3YEMBIE B IPOLIECCE Telcymeﬁ aTTreCcTanumu

Tema. BekropHasi aaredpa. YpaBHeHUs1 NPSIMOii M IJIOCKOCTH.
3apaum.

HaHBI TOYKH Al (_ 11215)1 AZ (_21013)1 A3 (31112)1 A4 (71 - 112)
1.Haiitn ypaBHEHUE IIIOCKOCTH A A4,, A3 .
2. Haiitn ypaBHEHHE TIPSAMON A,, A3.

3. Haiitu ypaBHEHHE MIJIOCKOCTH, MPOXOISIIECH Yepe3 TOUKY A, MEPHEHAUKYISIPHO MPIMOU
Ay, As.

Haiitu yron Mexay 3Toi IIOCKOCTBIO U TUIOCKOCTBIO A14;, A3.

4. HaiitTn ypaBHEHHUE NIPSAMOM, MPOXOISIIEH Yepe3 TOUKY A, NEPHIEHIUKYISIPHO
IJTIOCKOCTHA A5, A3.

OTBETHI:

1. 4x—11y+9z—-19 = 0;

5 1 -1’

x+2 _y __ z-3,

3. 5x+y—-2z-32=0

x=7 _y+1 _z-2

4  -11 9

Hansr Toukn A,(—1,2,5),4,(-2,0,3),45(3,1,2),A,(7,—1,2).

1.Haiitn ypaBHEHHE IIIOCKOCTH A1 A5, Ay .
2. Haiitn ypaBHEeHME NPAMO A, Ay.

3. HaiiTu ypaBHEHUE MIIOCKOCTH, MMPOXOAIIEH yepe3 TOUKY A, NEPIEHAUKYIIPHO MPSIMO
A,, A, .HaliTu yros Mex 1y 3TOM IJIOCKOCTBIO U TIIIOCKOCTBI0A 145, Ay .



4. Haiitu ypaBHEHHE NPSAMOIL, IPOXOIALIEH yepe3 TOUKY A; NEPIEHIUKYIIPHO
IJIOCKOCTUA 1 A5, Ay.

OTBETHI:

l. y—z+3=0;

2 — === —

KoutpoJabHas pa6ora Nel (TunoBble BADUAHTHI).

Bapuanr 1.
1. Haiitu ypaBHEHHE IJIOCKOCTH 0, KOTOpasi MPOXOAUT Yepe3 TOUKU

A(-11-3), B(2,-1,-1),C(-2,-5,1).
2. Haiiti ypaBHeHHE TIPSMO#A L, KOTOpasi MPOXOAUT yepe3 Touky D(-2, —3, —2) mep-
MEHIUKYISPHO TUTOCKOCTH Q.
3. Haiiti Touky nepecedenus npsmoii L ¢ miockocteio x + 2y —z+ 5 =0
4. Haiitu npsmyto, mpoxosimryto yepe3 Touku A(—1,1,—3) u B(2,-1,-1)
5. Haiitu yron Mmexmay 3Toi npsiMoit u mpsiMoi L.

OTBETHI:

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

2. ,
2 -7 -10
3.(—3;0.5;3)
x+1 _y-1 _ z+3
3 -2 2
T
5—
2
Bapmanr 2.

1. Haiitu ypaBHEHUE IJIOCKOCTH (., KOTOPAsi MPOXOJUT Yepe3 TOUKU
A(-2,1,3), B(3,4,-1),C(2,-4,5).
2. Haiitu ypaBuenue npamoit L, kotopas mpoxoaut uepe3 Touky D(-1, -3, 2)
NEPIECHIUKYIISPHO TUIOCKOCTH 0.
3. Haiitu Touky nepecedenus npsmoii L ¢ miaockocteio 2x —y +z + 3 =0
4. Haiitu npsimyto, npoxoasiryto yepes Touku A(—2,1,3) u B(3,4,-1).
5. Haiitu yron mexay 3Toif npsimoii u mpsiMoii L.
OTtBeThI:
1. 14x + 26y + 37z — 109 = 0;
x+1 _ y+3 _ z-2,
14 26 37

3.5 7 B)




xX+2 y—1 z-3,
4. = = ,
5 3 -4

s
5—.
2

Kpurepuii onenuBanust.

Kaxnmas 3amaua omeHuBaercs Tpemsi Oamtamu. Tpu Oamma cTaBUTCS, €CITM 3a/aya
MIOJTHOCTBIO pemeHa. J[Ba Gaina cTaBUTCs, €CITU CTYACHT 3HAET (POPMYITY MIIH QITOPUTM PEHICHUS
3aJ]auu, yMEET X MPUMEHSTb, HO JeJaeT BRIYUCIUTEIbHBIE OINOKH. OauH Oa CTaBUTCS, €Cln
CTYZIEHT 3HaeT (OpMyIly WM AITOPUTM PpEIICHUs 3aJa4dH, HO HE yMeeT WX MpuUMeHsTb. Hoib
OaJIJIOB — €CJIM HE 3HAeT (POpMYIy HIIM aJITOPUTM PEIICHUS 3aa4H.

MaxkcumanbHO BO3MOKHOE UMCII0 HaOpaHHbIX 0ayioB — 15. OueHka «0TiIMYHO» cTaBUTCS 3a 14 -
15 6ammoB. Onenka «xopomioy ctaButcs 3a 11 - 13 GamnoB. OneHKa «yIOBJIETBOPUTEITHHOY
craButcs 3a 7 - 10 6amtoB. OnieHKa «HEyIOBIETBOPUTENBHO» cTaBUTCA 3a 0 - 6 0aioB.

Tema. Cucremsl JIUHeHHBIX ajiredpandeckux ypasuenuii (CJY).
3apaum.

1. Pemute CJIY meronom XKopnana-I'aycca.

5x, +12x, +5X%, + 3%, =10, X, — X, —3X; —4x, =1,
104X +3X, + X3 +3X, =2, 2. 42X —2X, +2X; +3X, =2,
11x, +11x, +4x, +8x, =8. —X, + X, —13%; —18x, =-1.
X, — X, + 3%, + X, =6, X, +3X, —3X; =2,
3. X, +5X, = 7X; — X, =8, 4. 34X +4x, —4x, =5,
X, +8X, —18%, —5X, = —6. =X, —5X, +7X; =—1.
3%, +2X, + X, —6X%, =0, 3%, +2X, + X3 — X, =4,
5. C 94X =X, =X, —4X%, =0, 6..9 2% +5X, +3X; +2X, =-1,
X, +4x, +3%X; —2X, =0. 3% +4X, +2X;, + X, =2.
OtBeTsI:

1. X = (xl; _5x1 - 4'x4; 11x1 + 9X4 + 2; x4)l X1, X4ER;
X = (x; — 0.125x4 + 1; xp; 1.375x4;x,), X3, X4€R;

@,

(0.875;1.25; 0.875);

X = (x1; 8xq; —10xy; 1.5%;), x€R;

X =(x;; 3—2x;;—4+ 2xy; —2+x1), x1€R.

o0k w

2. Haiitu nBa onopHeix pemenus CJIY.

1 {le_xZ+X3 =2 2 {le+xZ_2.X4=7
6x1_5x2+x4=5 X1+X3+X4=3
OTBeThI.

1. X =(0;0:2;5), X=(§; 0;0;1).

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



KounTtpoJsbHas padora Ne 2 (TUIIOBbIe BAPDHAHTHI).
Bapuanr 1.
1. Haiitu oGmee permenue CJIY 1 01HO U3 YaCTHBIX PELICHUM.

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

2. Haiitu nBa onopHseix pemenust CJIV:
2%, + X, —2X; =5,
=X + X+ X, =2,
OTBeThI:
1. X =(55x, +6x,4 +3.5; x5; 3.5x, + 5x, + 1.5;x4), x5, x4€R

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

Bapmuanr 2.
1. Haittu o6mmee pemenue CJIY 1 01HO U3 YaCTHBIX PEIICHUM.

2X 4+ X, —5%X; +2X, =7,
=X 42X, + %X, — X, =—1.

2. Haiitu nBa omopHbIx pemrenust CJIY:

2X, + X, — X3 =5,
2X, —TX; + X, =1.
OTBETHI:
1 2 5 5
1. X= (Exz — Xy T35 Xz gX2 T §;x4), X2, X4€R
X—( 2 0 > 0)
- 3’ ) 3)

2. X=(0;50;2), X=(1,3;0;0)

Kputepuit onenuBanus.

Kaxnas 3amaua omenuBaetrcs nByms Oamtamu. [[Ba Oamna craBuTes, eciu 3ahada

IIOJIHOCTBIO pCHICHA. OI[I/IHa Oamia CTaBUTCs, CCJIM CTYACHT 3HACT AJITOPUTM PCUICHUS 3adavH,

YMECT €ro MnMpuMceHsATb, HO ACJIACT BbIYHCIIMTCIIBHBIC omnbOku. Homap 0alioB — eciu He 3HAET

AJIrOpUTM PCHICHUA 3a/1a4U.

MaxkcumanbHO BO3MOKHOE YHCIIO Ha6paHHBIX 6anaoB — 4. OI_IeHKa «OTJIMYHO» CTAaBHTCA 3a

4 Oamna. OI_ICHKa «XOopomo» CTaBUTCA 3a 3 Oaina. OI_IeHKa «YJOBJICTBOPUTCIIBHO» CTAaBHUTCH 3a

2 Gamna. OneHKa «HEy0BJIETBOPUTENIbHO» cTaBuTCs 3a 0 - 1 Oansos

Tema. Onpenenurenu U MATPUIIbL.
3agaun.

1. Borumciurth OMPCACIIUTCIIb: a) Pa3JIOKUB €ro 110 3JICMCHTAM KaKoM-JI100 CTPOKHU; 6)
PAa3JI0KUB €ro MO 3JICMCHTAM KaKor 0-1100 CTOJ'I6I_Ia; B) MOJIY4YUB MMPEABAPUTCIILHO B KaKoM-

00 CTPOKE WIIH CTOJIOIE HYIH.



1 2 3 4 2 1 5 1
1 0 2 5 92 3 21 2
10 0 3 71711 2 3 -4
-2 -4 -6 0 1 1 5 1

Oretnl: 1. 48; 2. 54

2. Haiitu maTpuity, 0OpaTHYIO K MaTpHIIC.

2 —4 1
1. A:(_1 2)2.A= 1 -5 3
1 3 1 -1 1
OTBETHI:
2 -3 —7
1.,4—1=0.2(_3 2) 2.4 1=0125(-2 -1 5
11 4 2 6

3. Hansl matpunieiA, B, C.Haiitu Te u3 nmpomssencanitAB, BA, AC, CA, BC, CB, kotopsie

HUMCHKOT CMBICJI.

_ _ 0 1 2 o0
As 0 s es( 0 )
OTBeTHI:
e G e

4. JIns matpuiiel A HaWTH BCE NMEPECTAHOBOYHBIC C HEH MaTpHIlsl B.
2 1
a=(5 5)
-1 3

OTBerT: ( a b

_b a+b)’a'b € R.

5. Pemute CJIY nByms criocobamu: o mpaBuiry Kpamepa u ¢ moMoIbio 0OpaTHOM MaTPHIIbI

2x, — Xy +x3 = =3, 3%y + x5 +x3 =3,

Xy +5x, —x3 =8, 5x;1 —x; +x3 =09,

2x, +x, —x3 = —1. X1 + X, — 4x3 = —9.
Otser: X = (-1;2;1) Otset: X = (1;-2;2)

KounTtpoJsbHas padora Ne3 (TUIIOBbIEe BAPUAHTHI)

Bapuanr 1
-3 4 1 6
0O 5 -1 -5
1. Haiitu Marpuily, KOTOPYIO HYXKHO MPUOABUTH K 8 0 8
1 -7 1 2

eAMHUYHYIO MATPUILY.
2 4 -1
2. Berumcnuts onpenenutens (7 3 2
3 1 -2

) YTOOBI MOJIYIUTDH



3 2 2 2
2 3 2 2
3. Bbruncaute onpeaenuTes .
2 2 3 2
2 2 2 3
0 -1
4 1 -1 2
4. Haiitn mpomsBenenne matpury |7/ 1 -3 0 3
01 0 -2
-1 0
3 -4 5
5. Haiita matpuiy oOpatHyto k matpunie |2 —3 1
3 -5 -1

6. Pemmte CJIY nByms criocobamu: 1o mpaBuity Kpamepa u ¢ moMoIsr0 0OpaTHOM MaTpHIIBI
X1 — Xg + X3 = =2,
{xl +xy — x3 = 4,
X1+ 2%, + x3 = 4.

OTBeTHI:
oo 0 -5 8 29 —-11
1.0 =41 51 2 66 3.9 4.(-2 —14) 5, (—5 18 —7)
-2 -8 1 -8 6 2 1 -3 1
-1 7 -1 -1
6. X =(1;2;,-1)
Bapmuanr 2.
-8 0 1 2 3
1.Haiitn wmatpuily, KoTopyro HYyKkHO mnpubaButh k| 4 -1 0 2 5|, 4roObl MONy4HUTH
3 -1 2 2 4

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

7 1
2. Beruuciuts onpeaenutens 2 3 —4.
8 1 3
3 -3 -2 -5
2 5 4 6
3. BeruucnuTh onpeaeauTesb .
5 5 8 7
4 4 5 6



2 1)(-1 2 3

4. Haiit; mpon3BeIcHUE MaTPH . .
POMBBEA PR 2)lo 1 -1

2 5 7
5. Haiitu marpuny obparayto k Mmatpuie |6 3 4
5 -2 -3

6.Pemute CJIY nByms criocobamu: o npasmity Kpamepa u ¢ nomouibro 00paTHoil MaTpuiibl
X1 — Xy + 2x3 = —1,
X1 + Xy — X3 = 2,
le+xZ+X3 =5.

12 5 0 -3 -2 . 1 -1 1
Omers:1.| 0 0 1 -7 4 |2.-2383.90 4 _1 o _g|5 |38 4 -3
6 2 -4 -4 2 - 27 -29 24

Kpurepuii onenuBanus.

Kaxxnas 3amaua onieHuBaeTcst TpeMs 6ayutamu. B mecTom 3a1anuu Kaxaplid Clioco0 pereHus
oIleHUBaeTCs TpeMs Oaytamu. Tpu Oala CTaBUTCS, €CIIH 3ajada MOJTHOCThIO pemieHa. Jlpa 6anna
CTaBUTCS, €CJIM CTYACHT 3HACT AITOPUTM PEIICHHS 3a/1add, YMEET €ro MPUMEHSTh, HO JIeJaeT
BBIYUCIIUTENbHBIC OMMOKK. OuH O0alyl CTaBUTCS, €CIM CTYACHT 3HAET aJITOPUTM PpEUICHUs
3a/1auu, HO HE YMEET €ro MpUMeHATh. Hob 6amioB — eciiu He 3HAeT ajrOPUTM PEIICHUS 3a1auH.
MakcumanbHO BO3MOYKHOE YUCIIO HaOpaHHBIX 0ayioB — 21. OnieHka «0TIMYHO» CTaBHUTCS 3a 19-
21 6ammoB. OneHka «xopomo» cTtaButcs 3a 15 - 18 6ammoB. OnieHKa «yIOBIETBOPUTEIHEHOY
craButcs 3a 9 - 14 6ammoB. O1ieHKa «HEYIOBIETBOPUTEIBHO» CcTaBUTCA 3a 0 - 8 GaioB.

Tema. JjieMeHTbI JMHEHHOT0 MPOrPaAaMMUPOBAHUS.
3agaun.
1./lannbie 3amaun 3anucath B Tabmuiy. [locTpouTh mMareMaTudyeckyro MOJENb 3a/lauH.

Pemuts 3amauy rpaduyecKkuM METOIOM.

a) ®abpuka BBIMYCKAeT JIBa BHUJIA KPACOK: Ui HAPYKHBIX U BHYTPEHHUX padot. [l ux
MIPOU3BO/ICTBA UCIIOJIb3YETCA BA BUJIA ChIpba A U B. 3amac cbipbs Buaa A 6 TOHH B CyTKH, ChIPbS
B 8 tonn B cyrku. Ha mpousBoacTBO 1 TOHHBI Kpacku [UIsi HapyXKHBIX paboT pacxomyercs 1
€IVHUIA CBIPbS BHIa A W 2 €IUHUIILI CBIPhs BUIa B, a Ha mpou3BoACTBO 1 TOHHBI Kpacku JUIs
BHYTPEHHHUX pabOT pacxonayercs 2 eIMHUIBI ChIPbst BUJa A 1 1equnHuia celpbs Buaa B. M3yuenue
pBIHKa cOBITA MOKAa3ajo, YTO CYTOYHBIM CIPOC HA KPacKy JUIsi BHYTPEHHUX pabOT HUKOTIAa He
MPEBBIIIAET CIIPOca Ha KPacKy Ui BHEMIHUX paboT Oosbiie, ueM Ha 1 ToHHy. Kpome Toro
YCTaHOBJICHO, YTO CIIPOC HA KPAaCKy JUIsl BHYTPEHHUX pabOT HUKOT/IA HE MPEBHIIIAET 2 TOHH B
cyTrkd. ONTOBBIE IEHBl OJHOW TOHHBI KPAacKU PaBHBI: 3 THIC. PyO. IJIs KPacKd AJS HApPYXKHBIX
paboT; 2 TeIC. pyO. AN KpacKu AJisi BHYTPEHHUX pabOT. YCTaHOBUTH, KAKOE KOJIMYECTBO KPACKU
Ka)KJIOTO BUA HAJIO IPOU3BOANUTh, YUTOOBI JOXO] OT pEaTU3AIIH MPOAYKIIUU ObLIT MAaKCHMAaIbHBIM.

0)®Dupwma o nepepadboTke KapTodess MPOU3BOAUT TPHU BHUIA MPOAYKIIUU: TOTbKHU, KYOUKH
1 XJIOTIbsI. AHAIIN3 3arpy>KeHHOCTH 000PYIOBaHUS U CIIPOCA HA PHIHKE MOKA3bIBaeT BOBMOKHOCTh
Mpou3BecTH M cObITh 10 1,8 T monek, 1,2 T xkyOukoB u 2,4 T xmomnbeB. HeoOxomumblid Jiist
nepepaboTku kaptrodens ¢upma 3aKymnaeT y ABYX mocraBiiukoB. M3 1 T kapTodens mepBoro



nocrasiuka nomydaercs 0,2 T nonek, 0.2 T kyoukos u 0.3 1 xyonbes. 13 1 T kaprodens BToporo
noctaBiuka nonyvaercs 0,3 T monek, 0.1 T kybukoB u 0.3 T xnonbeB. J[oxoa OT peanuzanuu
TOTOBOM MPOIYKIUHU, KOTOPBIE MOXKHO TOJIYYUTh U3 OJHOM T KapToQens KakJ0ro MOCTaBIIUKa
COCTaBJIIeTO S5 n.e. JUIsl MEepBOro MOCTaBIIMKAa W 6 .. UIi BTOpOro MocTaBInuka. Kakoe
KOJIMYECTBO KapTodenss Haao MNpHOPEeCTH Yy KaKJIOTo IMOCTaBIIMKA, YTOObI 00ecrednTh
MaKCUMAaJIbHYIO IPUOBUIb OT peaTn3aluy TOTOBOW MPOIYKIIUU C YYETOM BO3MOYKHOCTH €€ COBITA.

10 4 38
Ortser: a) X = (?;5), Fnox = Py 0) X = (4.5;3), Fpqx = 40.5;

2. Pemuts 3JII1 rpadguueckuM MeTo10M.

F=x; +x, (Max)F = x; + x, (Min) F =x; — x, (max)
—x1+2x, <4 (x1+2x224 >
| 521 + 22, = 10 | 22 +x, > 4 ( 3ix1_+22xx2>—_67
{4x1—3x2S12 {xl—x22—4 42; _4; <3
7x, + 4x, < 28 X +x, <6 I 1 2
| X1 >0
X1 >0 X1 >0 k X' >0
k x, =20 k x, =20 z2=
OTBeTHI:
20 28 16, 4 4 8.
X = (?;?), Frnax = < X = (5;5), Fin = 3» 33/ia4a Hepaspemuma
F = x; — 3x,(min) F = x; — xy(max) F = x; — 2x,(min)
X1 — 2%y <2 (X1 +x, <5 (—4x1+5x2S20
[ %1 +2x2 23 |x; —x, <1 | 3% —x; <12
{x1+2x2S64x1+x221 { 2%, +x, =10
X1 —%x, =0 X, <2 x; <8
| X1 >0 | X1 >0 I X1 =0
k X, =0 k X, =0 t x; =0
X =(2;2), Fpin = —4; X=Q-X41-21), 1€[0,1] X =(5;8), Fpin = —11;

Fnax =1

3. 3anucaTh TpaHCIIOPTHYIO 3a1auy B Tabiuuy. IlocTpouts ee MaTeMaTHuecKyto mMozenb. Haltu
[IEPBOHAYAIBHOE PACIIPEEICHHE IOCTABOK M BEIYMCIUTH CTOUMOCTh IEPEBO3KU 110 ITOMY ILIaHY.
[epeiiTu 0 MUKy K APYrOMY paclpeaesIeHHIO TOCTAaBOK U BBIYUCIUTh CTOUMOCTh I1EPEBO3KH T10
3TOMY IUIaHy.

2 3 4 3
a)A=(180 60 80), B=(120 40 60 80), C:<5 31 2>
2 1 4 2

2 3 4 2 4
0) A= (140 180 160), B=(60 70 120 130 100), C :<8 4 1 4 1)
9 7 3 7 2
2 CnMcoK BONPOCOB U (/1K) 3aJaHUH VISl IPOBeeHUs IPOMEKYTOYHOM aTTecTAluM

Bomnpocsl k 3a4ery



10.

11.
12.

13.

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

21.
22.
23.
24,
25.

Bexropsl. Onpenenenre 0CHOBHbIX NOHATHN. Oniepaluy HajJ BEKTOPaMH.
[IpsimoyrosnpHas cucteMa KOOpJAHAT Ha IJIOCKOCTH U B TpocTpaHcTBe. Onepaiuu Haj
BEKTOpaMH B KOOPAUHATHOH (Gopme.

CriocoObI 3a1aHus IPSIMOM Ha TUIOCKOCTH M B IPOCTPAHCTRBE.

Kanonunueckoe ypaBHeHue NpsiIMOM, 00111ee ypaBHEHUE MIPSIMOM, ypaBHEHUE MIPSIMOM €
YIIOBBIM KOAPPHUITUSCHTOM, TTYIOK MPSMBIX.

Yrois MeX 1y IPAMBIMU. Y CIIOBHE NTEPIEHIUKYISIPHOCTH IPSMBIX.

Crnioco6s1 3aanus mockoctu. Ob1Iee ypaBHEHHE TUIOCKOCTH.

JIluHelHble ypaBHEHUS M CUCTEMbI JIMHEHHBIX ypaBHEeHUH. OmpeneneHne 0CHOBHBIX
MOHSITUH.

PaBHOCHIIBHBIE TIPe0Opa30BaHUS CUCTEMBI JIMHEHHBIX YPaBHEHUH.

Pemenne cucteMbl TMHEWHBIX ypaBHEHHH MeTonioM ['aycca m meromom JKoppana-
l'aycca.

ba3ncHbIe ¥ ONIOpHBIE PEIIEHUS] CUCTEMBI IMHEWHBIX YPAaBHEHUM.

n
Onpenenenne npocrpancTea R .

JIuHeitHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.
n
Basuc npocrpancrsa R

HekoTopsie reomMmerprueckre 0ObEKThI B MPOCTPAHCTBE R".

[TonsiTHEe MAaTPUILIBI U IEHCTBUS C MATPULIAMH.

[Tonsitue onpenenutens Marpuiibl. CBONCTBA onpeenuTeen

OO6paTHas matpuna.

[IpaBuno Kpamepa.

3anaya IIaHUPOBAHMS IIPOU3BOJICTBA.

[loctaHoBKa 3a1auM JMHEMHOro mHporpaMMupoBaHus. OCHOBHBIE TOHSATHUS U HUX
OTIpe/IeNICHUSI.

I'padmyeckoe penienue 3agauu JMHEHHOTO POTPaMMHUPOBAHUS.

Pemenue 3a1aun CUMILIIEKC-METOIOM € TpadUyeCcKOi UILTFOCTpAIUEi.

AJTOPUTM CUMILIEKC-METO/IA.

[TocTranoBka TpaHCIIOPTHOU 3a1a4yu. OCHOBHBIE MOHATHS U UX OTIPEJCICHHUS.
[lepBoHauanbHOE pacmpeaeneHrne noctaBok. [lepexoa oT 0oAHON MOCTaBKHU K APYrou

0 LUKITY.

IIpuMepsl 3a1aHNI NHCBLMEHHOI0 324eTa:

1 BapunanT.



1. Ilepeuncnutsb Bce criocoObl 3ajaHusl IPSMOM Ha INIOCKOCTH U HAallUcaTh
COOTBETCTBYIOILIME YPAaBHEHHUSI.

N X+1 y-2 X=1 y+2
Haiitu yron mexay npsiMmpIMu 15 U .= o

Tlpu kakom 3uauenun npsmpie 2X —3Y+5=0u kx+7y—-5=0
a) MmapajuieNbHbI; 0) NepIeHANKYIISPHbI?

2. 3anucarsb nannyro CJIY B maTpuyHOM BUJE.
Haiite onpenenenue ooparHoit matpuilsl. Pemmuts CJIY ¢ momoIsio oOpaTHON MaTpPHUIIbL.

2% + X, =3,
X — Xo =—1.
Pemuts CJIY no mpasuiny Kpamepa.

3. Hanmucate CJIY, cocrosiiyto u3 2-X ypaBHEHUH ¢ 4-MsI IEPEMEHHBIMH, B pa3pellieHHOM
Bujae. 3ammcarh obmiee pemenue ator CJIY. 3amucary sty CJIY B Tabnumy. 3anucartb
6asucHoe pemenne CJIY. [late onpenenenue 6a3ucHoro pemenus. [lepeiitu ot aToro
0a3uCHOrO pelieHus K apyromy. bynyt nu 3tu pemenus onopHsiMu? JlaTe onpeenenue
OTIOPHOT'O PEIIEHUsI.

4. Basuc B mpocTpancTBeR?. Kakue 1Ba BEKTOpa MOTYT 00pa30BBIBATh Oa3UC B TIPOCTPAHCTBE
R??

Basuc B mpoctpancTBeR? . Kakue Tpu BeKTOpa MOT'yT 00pa3oBBIBaTh Oa3kc B MPOCTPAHCTBE
R3?

baszuc B mpoctpanctBeR™. Kakue BekTOopa MOTyT 00pa3oBhIBaTh 0a3KC B MPOCTPaHCTBE R™?

5. Jlana 3JIII:
f=x-% (min)
X — X9 22,
X + Xy <3,
X >0, X,>0.
CdhopmynupoBath 3Ty 3amauy. Onucars aaroput™M rpadguueckoro crnocoba pemieHus 3a1a4uu

JIII. Kako#i BUJl ©UMEET IOIMyCTUMOE MHOecTBO? JlaTh onpeneseH s JMHUUA YPOBHS 1IeNIeBOI
GbyHKIMM U BEeKTOpa - rpagueHTa. Haiitu pemienue 3o 3aaauu.

6. [lana TpaHcropTHas 3aga4a

1 2
A=(352), B=(28) C=|2 3
15

CdopmynmpoBats 3a/1auy; 3anucaTb MaTeMaTHYECKYI0 MOJIEIb 3TOH 3a1auu. 3anucaTh
naHHble B Tabnuiy. HaiiTu nepBoHavabHbIN MJIaH MOCTaBOK MO METOAY CEBEPO-3aIaHOTO
yria 1 CTOMMOCTb IIEPEBO3KH 110 3TOMY Iulany. [lepeliTu k qpyromy 1uiany nocTaBok o
LUKITy 1 HATH CTOUMOCTb IIEPEBO3KHU 10 HOBOMY ILIaHY.

Bapuanr 2.



1. Ilepeuncnutsb Bce criocoObl 3ajaHKsl INIOCKOCTU U HalMCATh COOTBETCTBYIOLINE
YPaBHEHHUSI.
Haiitn yron mexny iockoctsiMu  2x —y+z—5=0 u x—-5y+2z—-1=0

Jlpu kakom 3HaueHuu K npsiMble3x —ky+1=0 u 5Sx—y+2=0
a) MapaJiyiesIbHbl; 0) NepreHAUKYIIPHbBI?

2. 3anucarsb gannyto CJIY B maTpuyHOM BUJE.
Hatb onpenenenue odbparaoit matpuiibl. Permute CJIY ¢ moMoIibo 00paTHOM MaTPHIIEL.

2X, + X, =5,
Pemuts CJIY no mpasuiny Kpamepa.

3. Hanmucate CJIY, cocrosiiyto u3 2-X ypaBHEHUH ¢ 4-MsI IEPEMEHHBIMH, B pa3pellieHHOM
Bujae. 3ammcarh obmiee pemienue ator CJIY. 3amucars sty CJIY B Tabnuny. 3anucartb
6asucHoe pemenune CJIY. [late onpenenenue 6a3ucHoro pemenus. [lepeiitu ot aToro
0a3ucHOro pemieHus kK apyromy. bynyt nu atu pemenus onopasiMu? Jlate onpeneneHue
OTIOPHOT'O PELIEHUsI.

4. Basuc B pocTpancTBeR?. Kakue 1Ba BEKTOpa MOTYT 00pa30BBIBATh Oa3UC B TIPOCTPAHCTBE
R??

Basuc B mpoctpancTBeR? . Kakue Tpu BekTOpa MOT'yT 00pa3oBBIBaTh Oa3kc B MPOCTPAHCTBE
R3?

baszuc B mpoctpancTBeR™. Kakue BekTOpa MOTYT 00pa30BBIBaTh 0a3KC B MPOCTPAHCTBE R™?

5. Jlana 3JIII:

f =X, +3X, (max)
2% =X, 22

X +X, <4
=20 x,20

CdhopmynupoBath 3Ty 3amauy. Onucars aaroput™M rpaduyueckoro crnocoda pemieHus 3aaadu
JIII. Kako#i BUJl ©UMEET OMyCTUMOE MHOecTBO? JlaTh onpeaeseH s JMHUUA YPOBHS 1IeNIeBOI
(GyHKIMM 1 BEeKTOpa - rpaaueHTa. HaliTu pemienue 3Toi 3a1auu.

231
127

CdopmynupoBaTh 3ajnady; 3amMcaTh MaTeMaTHYECKyH0 MOJENb 3TOM 3afayd. 3amnucaTh
JaHHble B Tabmuiy. HaliTu nmepBoHauanbHbINA MIaH NOCTaBOK [0 METOJy CEBEpO-3alaHOTO
yria ¥ CTOMMOCTb IIEPEBO3KH 10 3TOMY IU1any. Ilepelitu k qpyromy mniaHy NocTaBOK IO [IUKITY
Y HalTH CTOMMOCTB IIEPEBO3KH 110 HOBOMY IUIaHYy.

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

Tema. Teopusi npeneJios.
3agaum VI CAMOCTOSITeILHOM PadoThI:

1.Haiitu npenenst:



i x2-5x+6  3x*+2x—-1_ 2x?-3x-1
P2 X% —12x + 20501 X2 +x + 2 101 x*— 1

. 2x3—-5x+6 _ 3x*+2x—-1_ 2x*2-3x-1
im im im
x-0010x%2 — 12x + 20x>00  —x*+2 x>05x2+3x +1

. \/x+20—41_ VxZ +4 -2 . V2—x—Vx+6
m m m
-t x3+64 1037 £ 16—4%>2 xP—x—6

. 2x+5 3x. 1_x 5x. x 3x—1
im <2x+1) Jim (Z—x) m (x—3)

Orsersl: 1/8;-4/3; 1/4; oo; 0; 2/5; 1/384; 2; 1/10; e® e°; e°

2. Haiit ipenensl, UCIIONB3Ys SKBUBAIEHTHBIE OECKOHEUHO MaJIble:
arcsin5x  e** —1 _ 1— cos8x

lim im im
x>0 tg2x x-0x3 +27xx-0 sin’x
Ortserer: 5/2; 2/27; 32.
3. Haiftu mpenensl, ncnoias3ys npasuio Jlomurans:
X3 =X+ 4Ax+2 2x2—-5x+6
lim lim x3 e~

x~»1 x3—5x+4 ot 10x2%2 — 12x + 20 x>
Otsersr: 7/2; 1/5; 0.

X

4. Haittit acHMIITOTHI (DYHKITHH:
_x3-1 _x3-2x-1 _x*-2x-1 _x*-2x-1 _x*-2x-1
y x2+4y y 1-x x+5
Omerb: y =x; x=13,y=x; x=—-1, x=2,y=1;, x=1;, x=-51y=x-"7.

x%2-9 T x2—x-2

CamocrosiTesibHasi padoTa (TUIIOBbIE BAPHAHTHI).

Haiitu acumnroTs! rpaduka ¢pynkuuu. HailTi Touku nepeceyenus rpaduka GyHKIHH C OCAMU
koopauHaT. 300pa3uTth 3TH 3J€MEHTHI UCCIIEAOBAHUS (DYHKIIMU Ha YepTexKe.

- 1-2x? 2 y= 1-2x° 5y= 5x°
x> +2x-3 ~ x?+3x-4 Tox*-9
OTtBeTHI
1
L x=-3x=1y=-2 (0,-1)(+05V20)
—4,x=1y=-2x+6 (0,-0.25), (0.5%4, 0)
+3, y=5x (0,0).

1.

2. x
3. x

Kpurepuii orieHuBaHUsL.

Ecnau Bce 3ananus pa6OTBI BBITIOJIHCHBI IPABUJIBHO, TO OLICHKA pa6OTLI — «oTaugHO». Ecan
CTYACHT BJAACCT AJITOPUTMOM HAXOXKACHHA BCPTUKAIBHBIX AaCUMITOT W 3HACT (I)OpMy.]'ILI JJIA
HaXO0XKJICHHUS HAaKJIOHHOM aCHMIITOTHI U IIPABUJIBHO BBIIIOJHACT OJHO H3 3aHaHHﬁ, TO CTaBHUTCA
OIICHKA «XOPOIIO». Eciu CTYACHT 3HACT aJITOPUTM HAXOXKICHUS BEPTUKAJIbHBIX ACUMIITOT U 3HACT
q)OpMYJ'ILI IS HAXOXKACHMS HaKIOHHOM ACUMIITOTBI, HO HU OAHO H3 3aJaHui IMpaBUJIBHO HEC
BBIIIOJHACT, TO OICHKA pa6OTBI — «YHOOBJICTBOPUTCIIBHO». Eciu Bce 3amanus pa60TBI HC
BBIIIOJIHCHBI, TO OLICHKA — «HCYAOBJICTBOPUTCIILHO.



Tema. IndpepennuabHOe HCUHCTCHHUE.
3amaun.

1. HccnenoBath (hyHKIMIO HA MOHOTOHHOCTD U OKCTPEMYM
y=x*—2x2 -5y =x3—-3x2—-9x +7
OTBeTHI:
Ymin = Y(1) = —=6; Ypmin = y(3) = —20;
Ymax = 3’(0) = —=5; Yimax = Y(—l) =12;

y=Xlnxy=x*Inxy = x*Inx
OTBeETHI:
Ymin = }’(9_1) = _9_1;}’min = y(e—O.S) = _O-Se_l;ymin = y(e—O.ZS) = —0.25e7!
y ="ty =xe™
OTBeTHI:
Ymax = y(€) = e_lymax =y(1) = e!
y = Xe*y = x2e*
OTBeTHI:
VYmin = y(=1) = _e_lymin =y(0)=0
VYmax = Y(=2) = 4e~?

2 HccnenoBath (yHKITHIO Ha BBITYKIOCTh M TOUKH Mepernda

y=x3—-3x2—-9x+7 y=x3—6x%+ 8x y=3x5—-5x*+3x -2
OTBeETHI:

Ynep = _’y(9) =—4 YVuep = y(Z) =12; YVuep = Y(l) = —1;
y=x%Inx y = Xe* y=Xe ¥

OTBeETHI:

Yuep = y(e—l.S) = _1-56_3; YVuep = y(—Z) = _29_2; Yuep = Y(Z) = 46_2;

3 MHccnenoBarh (GYHKIHIO M IOCTPOUTH €€ rpaduk

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

y=xlInx, y = Xe”*, y= e *%
Kontpoabnas padora Ned

HccnenoBaTh GyHKIMIO U TOCTPOUTH €€ TpaduK.

1. y=—x*+x°
9 y=x-15x*
3 y=x"-3x
4. y=x'+3x°



y—lx +X
3

5.

6. Y=3x"—x

7 y=—x>+X

g y=x"-3x

1.3

y=——X"+4x

9. 3

10. Y =8x° —6x

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

13, y=Xx"—4x*+3

14,y =x"-4x’
y==x*-2x°
15.
16. Y =x" -2’
_ A TS
17.y_ X e
y=—>x"+x°
18.
y=—=x*+8x
19.

20 ¥ =xX"—8x"+16x’

Kpurepuii orieHuBaHUsL.

Ecnu uccnegoBanue q)YHKI_II/II/I BBITIOJIHCHO IIPAaBUJIBHO U rpaq)m( IMOCTPOCH BEPHO, TO OLICHKA
pa6OTI>I «OTIM4HO». Ecinu uccnegoBaHue (I)YHKI_[I/II/I BBITIOJIHCHO IIPABUJIBHO, a IIPHU NOCTPOCHHUU
rpa(bI/IKa AOIIYHICHBI OH_II/I6KI/I, TO OIICHKa pa6OTLI — «XOpoI1Io». Ecau CTYACHT 3HACT aJITOPUTM
HUCCICIOBaHUA (I)YHKI_II/II/I, HO JOMYCKAaC€T BBIYUCINUTCIBHLIC OI_I_II/I6KI/I, TO OIICHKa pa60TBI -
«YHAOBJICTBOPUTCIIBLHOY. Eciu CTYACHT HC€ 3HACT aJIroput™M, TO OLCHKaA pa60TBI —
CHCYHOBJICTBOPHUTCIIBLHOY.

Tema. HHTErpajibHOE HCYHCIICHHE.



3amaun.

1. Haiitu uHTErpaibl, UCIOJIBL3YSI METO]] 3aMEHBI IEPEMEHHOM:

J.dx | dx IInSdej dx

3Xx+1°5-4x 7 X x~+/In3 x
OTBETHI:
L 13x + 1| + C L I5 4|+c116 FC—+C
—In|ox ——1n — 44X —in-x
3 4 6 Vinx

- sinx 4 :
jcosszm xdxj —dx IXBeX dx Ies'”xcosxdx
cos® x
OTBETHI:

%sinx\/sinx+C§ cos’x + €0.25e*" + Cesn* + C

2. Haiitu uHTETrpaNbl, NCHOIB3YS METO HHTETPUPOBAHUS 110 YACTSM:

j xsin 3xdx j xe?*dx j x In 3xdx

OTBETHI:
—§c053x+§ sin 3x+C0.25(2x — 1)e?* + €0.25x22Inx — 1) + C

3. HaiiTi uHTErpabl, KCMONb3ys AOMOJTHUATENLHYIO TAOIHUIY HHTETPAJIOB:

dx dx dx f dx
IJ16_4XZI9XZ+1I9XZ—4 Vax3-25

OTBETHI:

x 1 1 3x-2
in = Z _ [ax2 _
O.Sarcsm2 +C3arcstg3x+ C121n 12 +C0.51n|2x+ 4x 25| +C

4., BpIUHCIUTH ONpCACIICHHBIC HHTCI'PAJIbI.

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

5. Haiitu miomane Gurypsl, orpannueHHyto rpadukamu QyHkuuid. Crenars 4epTex.

y =5x2 + 10xy = Xx+2 y =-3x? + x + 5y = -X+4
Ortsetsl: 231/150; 41/54;

Kontpoasnas padora S (TMIIOBOM BapHaHT).

HaiiTi HeonpeneneHHbIe MHTETPAIIbl, BEIYUCIUTD OTIPEEICHHbIE HHTErPabl.
OTBETHI:

1.[ dx In|7x -1+ ¢
7x-17



2. J‘di); —05In2x+C
xIn® x

i 1
3..|.4dsmzX X +C
cos? x cos x

4.J'x3efx4dx —0.25e~*" + C

2 3

5, dex 0.05In13.5

2 5x*+1
6.jxe-2de —0.25(2x + De~2* +C
7.jx|n 7xdx 0.25x2(2In7x — 1) + C
dx 1 x—/2
8'-[3x2—6 o nx+ﬁ+C

Kpurepuit onenuBanus.

Kaxxnprit mpaBWIbHO HAWACHHBIM MHTETPajl OIEHUBAETCS B OAWH Oaul. MakCHMallbHO BO3MOYKHOE
KoJimuecTBO OamioB — 8.Ecnu HaOpanHas cymMMa 6ayioB 8, TO OlleHKa paboThl «oTauyHO». Ecmu cymma
OamoB 6 M 7, TO oIleHKa paboThl — «xopomo». Ecnu cymma 6atoB 4 unu 5, TO oreHka paboThl —
«ynoBneTBopuTeNbHOY». Eciu cymma 6annoB 0 — 3, To o1ieHKa paboThl — «HEYIOBICTBOPUTEIHHON.

Pacuernas camocrositesibHasi padora 1 (TUNIOBbIE BAPUAHTHI).

Boruncnuth mnomanas Gurypsl, orpaHndeHnyo rpadgukamu ¢yHkuuii. Crenarb yepTex.

1. f(x)=x*-6x-3g(x)=-x+3 Otser: S=343/6
2. f(x)=x*-3xg(x)=-3x+4 Ortser: $=32/3
3. f(x)=x*-6x+11g(x)=x+1 Otser: S=4.5
4. f(x)=x>-3x=5g(x)=-x-2 Ortger: S=32/3
5. f(Xx)=—x*+5x-2g(x)=-x+3 Ortser: $=32/3

6. f (X) =—X° +6X g(x): X+4 Ortser: S=4.5



7. f(x)=2x*+3x-19g(X)=x+3 Otser: S=9

8. f(x)=—x*+3x+7 g(x)=2x+1 Orger: S=125/6
9. f(x)=-x*-8x-13g(X)=x+5 Otser: S=4.5
10. f(X)=—x*+4x-5g(X)=—-4x+2 Otser: $=36

Kpurepuit onenuBanus.

Ecnu npaBuibHO MOCTPOEH YEPTEK, BEPHO HAMMMCAH MHTETPAJ ISl BBIYUCIICHUS TUIOIIA U
U BBIYMCIICHUS BBINOJHEHBI MPaBUIbHO, TO OIEHKa pabOThl — «OTIMYHO». Ecinu mpaBuiibHO
MIOCTPOEH YepTeXk, BEPHO HAMMCAH MHTETpa JJis BBIUMCICHUS IJIOIA1, HO IIPU BBIUMCICHUSIX
clienaHbl OMIMOKH, TO OIIEHKAa paboThl — «XOpOoIIo». Eciu mpaBMIIBHO NMOCTPOEH YepTEkK, HO
HEBEPHO HaNKMCaH UHTErPajl Ui BEIUMCICHUS TUIOMAIH (HO BBIUMCIICHUS I0OBEACHBI 10 KOHIIA), TO
OILlEHKa paboThl — «yJOBJIETBOPUTEIbHO». ECIM HENpaBMWIBHO IOCTPOEH YEPTEXk U HEBEPHO
HaIKCcaH UHTErpall, TO OLEHKA — «HEYJOBIETBOPUTEIBHO.

Tema. ®yHKIUM ABYX NlepeMEHHBIX.
3apaum.

1. Haitti oGmacth onpenenennst GyHKIIUU ABYX MepeMeHHbIX. CenaTh 4epTex

z2=J9—x%2—y2+In(x —y)z=+/25—x% —y2 + In(x? — y)z = arcsin(x — y)

2. Haiitu muanm ypoBHS QYHKIIUU IBYX IepeMeHHbIX. Clenarh 4epTex.
Z=x?+y?z=x?—yz=2X-3y

3. Hccnenosath CI)YHKI_II/IIO ABYX IICPCMCHHBIX HA DKCTPEMYM.

Z=x*+y’+xy+x—y+1  OTBET: Zp, =2(-1;1) =0
z=x3+8y3—6xy+5 OTBET: Zpyin = 2(1;0.5) = 4
z = yVx — 2y% — x + 14y OTBET: Zymay = 2(2;4) = 26

PacueTHas camocTosiTeIbHAsA padoTa (THIIOBOM BAPHAHT).
s dyHKIMY, 3a1laHHOM TaOIUYHO, HAallTH ASMIUpHYECcKHe QYHKIMU:
1. JlunelHyto QYHKIUIO, IPOXOIAIIYIO Yepe3 MEPBYIO U MOCIEAHIOI TOUKH;

2. Jlunelinyto (pyHKIMIO, BBIYMCIEHHYIO IO METOly HAMMEHBIIINX KBaJIPaTOB;



ONEeHUTh MOTPEHIHOCTU JUI KaKJIOW W3 TOJyYeHHBIX (DYHKIMI M CPaBHUTH Pe3yIbTaThl.
[Toctpouth Trpaduku 3amaHHON (DYHKIMU U HAWACHHBIX SMIMPUYECKUX (YHKIUNA HAa OJHOM

yepTexxe. Haiiti 3Hauenus GpyHkuuit mpu x,.

X0 — 2.5
Otser: l.y=x—-1; X_,e#=2; y,=15
2.y=095x—1.1; Y ,e?=11; y,=1275

Kpurepuii onenuBanus.

[TepBoe 3ananue onennBaeTcs B 1Ba 6amia. Bropoe 3amanue oneHnuBaeTcs B ueTbipe 6ayia. Eciu
HaOpaHHas cyMMa 0ayioB 6, TO olieHKa paboThl «OTINYHOY». Eciau cymma OannoB 4 wiu 5, TO OlleHKa
paboTel — «xopomo». Eciu cymma 6amioB 3, To olieHKa paboThl — «yA0BIETBOpUTENbHOY». Eciiu cymma
6asoB 0 — 2, TO o1leHKa PadOTHI — «HEYIOBIETBOPUTEILHOY.

Tema. CiiyuaiiHbie COObITHS.

3apaum.
1. TloxGpocwmiu nBa kyouka. CKOJBKO COOBITHII 00pa3yeT MPOCTPAHCTBO FJIEMEHTAPHBIX

cOoOBITHH. YKa3aTh 11 JAHHOTO AYKCIIEPUMEHTA HEBO3MOIKHOE COOBITHE, HAUTH €r0
BEPOSATHOCTH; JOCTOBEPHOE COOBITHE, HAUTH €r0 BEPOSATHOCTD; CIIyJaitHOE COOBITHE, HAUTH
€ro BEpPOATHOCTD; IBA HECOBMECTHBIX COOBITHSI, HAWTHU BEPOSITHOCTh UX CYMMBI; 1Ba
COBMECTHBIX COOBITHS, HAUTU BEPOATHOCTh UX CYMMBI.

2. CnoBo MHTErpajl COCTaBJIeHO U3 OYKB — KapTouek pa3pe3Hoi a30yku. Hayrang nocrator
YeThIpe KapTOUKH U BBIKJIA/IBIBAIOT OJIHY 3a JPYroi B mopsake nossienus. Haiitu
BEPOSATHOCTH TIOJYUUTh CIIOBO «urpa». Oteet: 1/1680

3. B rpyHaric u3 30 CTYACHTOB 3K3aMCH 110 MAaTEMATHUKE Ha «OTIIMYHO» CHAJIN 3 CTyACHTa, HA
«XOpoHmo» - 12, Ha «YJOBJICTBOPUTCIIBHO» - 10, a OCTAJIbHBIC CTYACHTHI IMOJIYHYUJIN
CHCYHOBJICTBOPHUTCIILHO. N3r PYIIIbI HAYyTra1 BLI6I/IpaIOT ABYX CTYACHTOB. Hatitu
BEPOATHOCTH TOTO, UYTO OHHU IOJYYHUIIN HCYJOBJIICTBOPUTCIIBHBIC OLICHKH. Ortser: 2/87.

4. W3 10 6uneroB notepeu 2 BHIMTPHIIIHBIX. Hayraa nokynarot 5 6uneros. Haiitu
BEPOSATHOCTH TOTO, YTO CPEI HUX OyJeT OJMH BBIUTPBILIHBIN; 1BA BBIUTPBIIIHBIX;
HHUOJTHOTO BBIMTPBILITHOTO; XOTs OBl OJMH BBIMTpbIIHBIA. OTBET: 5/9; 5/36; 7/9

5. 10 pa3HbBIX KHHT, CpeJl KOTOPBIX ABE KHUTH OJHOTO aBTOPA, PACIIOJIOKEHBI Ha OJTHOM
nosike. HaliTu BEpOSATHOCTB TOTO, YTO JABE KHUTU OJJHOTO aBTOpa OYIAYT CTOSITh PSAIOM.
Otset: 0.2

6. Tpu yueOHUKA 110 MaTeMaTUKE U JBa 10 YKOHOMHUKE MTPOU3BOJIHHO PACIIONOKEHBI Ha OJTHOU
nosike. HaliTu BEpOSTHOCTH TOTO, YTO YYEOHUKH 110 OJJTHOMY MPEAMETY OKKYTCS PAIOM.
Otset: 0.2



10.

11.

12.

13.

14.

15.

16.

17.

18.

ITo »xene3HOi HOpore NEepeBO3sIT a JIETKOBBIX U 6 TPY30BBIX aBTOMOOMIEH. B nopore nBa

aBTOMOOMIIS IIOJIYYHJIN IOBPCKACHUS. Haiitn BCPOATHOCTH TOI'0, YTO 3THU aBTOMOOMIIN
2ab

a3HbIX BUOOB. OTBET, ————8—
p a (a+b)(a+b-1)

B rpymme yunrcs 20 roromeit u 5 neBymiek. s gexypcets OTBeTa BEIOUPAIOT ABYX
gyenoBek. HaiiTu BeposITHOCTB TOTO, YTO BEIOEPYT @) IBYX JIEBYIIEK; 0) ABYX IOHOIIEH; B)
neBymiky u roromry. Otset: 1/30; 19/30; 1/3.

JIBa cTanka pabOTalOT HE3aBUCUMO JIPYT OT Apyra. BeposTHOCTh OecriepeboiiHoi paboTh
MEepBOT0 CTaHKa B TeueHue yaca pasHa 0,85, a Broporo 0,9. Haiitu BeposiTHOCTH TOTO, YTO
B TEUEHHE Yaca BO3HUKHYT HapyIIEHUs B pabOTe TOJIbKO y oHOTO cTanka. Oteet: 0.22

BeposTHOCTE NOJTHOM peanu3anuy cBOeH MpoayKIMKM OAHUM 3aBoJIoM paBHa 0,9, a apyrum
3aBogoM -0,95. HaiiTu BEpoATHOCT TOTO, UTO XOTS OBl OJIMH U3 3aBOJIOB PEAIU3YET CBOIO
MIPOJIYKIIMIO, €CTI OHO PEaM3yIoT €€ He3aBUCUMO JIpyr oT Apyra. Oteet: 0.995

Ky0, Bce rpanu kotoporo okparieHsl, pazpezanu Ha 1000 oguHakoBbIX KyOukoB. KyOuku
nepeMelany U HayJady JA0CTalld OJIUH KyOuk. HaliTu BeposSITHOCTh CleAyIOMINX COOBITHIA:
0JIHa TpaHb KyOMKa OKpallleHa; ABE 'PaHy OKpAaIlleHbl; TPH I'PaHH OKPAILlEHbI; YEThIPE TPAaHU
OKpallleHbl; HU OJIHA TpaHb HE OKpallleHa; XOTs Obl 0JHAa IpaHb okpamieHa. Oteer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B oxpyxHOCTH BriCcaH KBaapaT (PaBHOCTOPOHHHH TPEYTrOJIbHUK, TPABUIILHBIN
IECTUYTOJIBbHUK). B Kpyr Opocaercs Touka. HaliTu BEposSITHOCTB, UTO OHA TOTIAJIET B

KBaJpat (TPeyroJIbHUK, IMECTUYTOJbHUK). OTBET: 2/ 3\/§/ 4o 3\/5/ o
B kBanpat (paBHOCTOPOHHHI TPEYrOJIbHUK, IPABIIBHBIN IIECTHYTOJILHUK) BIIHUCAH Kpyr. B
KBaJ[paT (PaBHOCTOPOHHUI TPEYrOJIbHUK, MPABHIILHBIN IIECTHYTOJILHUK) OpocaeTcst TOUKa.

Haiiti BEpoATHOCTB TOTO, YTO TOYKA MOMAAET B Kpyr. OTBET: 7T/ 4;” / 3 \/§;” / 23

JIBa npyra 10roBOPUIMCH BCTPETUTHCS B YCIOBICHHOM MECTE B MPOMEXKYTKe oT 19 no 20
yacoB. [Ipumeamuii mepBsIM XKIAET APYroro He 6ojee 15 MUHYT, MOCTIE Yero YXOIUT.
Haiiti BEeposATHOCTB TOTO, 4TO OHU He BeTpeTsaTes. Oter 49/64

Ha otpe3sok [2,5] naynauy Opocatorcs nBe Touku. HailTu BeposiTHOCT TOTO, 4TO
paccTosiHue MeX a1y HUMHU OyneT MeHbiie AByX. OTBet: 8/9

BeposTHOCTh IONIaAaHKMs B MUIIIEHB TIEPBOTO CTpeika paBHa 0,8, a Broporo paBna 0,7.
Crpenku He3aBUCHUMO APYT OT Apyra CAeNally 1o OJAHOMY BbICTpelny. HailTu BeposTHOCTh
TOT0, YTO, XOTSI ObI OJTMH CTPENIOK noman B MuiieHb. OteeT: 0.94

Tpu cTpenka HE3aBUCHUMO APYT OT APYyra CTPENAIOT 0 MUILIEHH. BepoaTHOCTh nonasanus B
Lenb Ui nepBoro crpenka pasHa 0,7, nis Broporo — 0,8, aiig tpetsero -0,9. Haiitu
BEPOSATHOCTH TOTO, YTO BCE TPU CTPEJIKa MOMaaAyT B 1eib. HailTu BEpOATHOCTH TOTO UTO
uenpb oyzaet nopaxena Otset: 0.504; 0.994

B rpynny cnoprcmMeHoB BXxoaAT 20 JBIKHUKOB, 6 BETOCUIIEAUCTOB U 4 OeryHa.
BeposTHOCTB TOTO, 4TO JIBDKHUK BBIIIOJIHUT HOPMY pa3psizia, pasHa 0,95, Bemocuneauct —



0,8, a 6eryn — 0,75. HaiiTi BeposTHOCT TOTO, YTO CIIOPTCMEH BBIIIOJIHUT HOPMY Pa3psia.
Ortser: 0.893

19. JIBe cexperapst 3amoyIHAIOT JOKYMEHTHI, KOTOPbIE CKJIAABIBAIOT B 00MIYyI0 Nanky. [lepBoiii
CEeKpeTaph JAeNaeT OMnOKY B JOKyMeHTe ¢ BeposiTHOCThIO 0,05, a BTOPOil — ¢ BEpOSITHOCTb.
— 0,1.IIepBblit cekpetapp 3anoaHuit 20 10KyMeHTOB, a BTopoi — 30. Hayran B3sTbIi U3
MaNKHU JOKYMEHT OKa3ajcs ¢ omnoKkoil. HaliTu BEposSTHOCTB TOTO, UTO €T0 3al0JHHII
nepBslii cekperaps. OTBeT: 0.25

20. Pabouwmii 00CITyKUBAET YEThIPE CTAHKA, KOTOPhIE pabOTAIOT HE3aBUCHMO APYT OT APYra.
BeposiTHOCTB €005 AJ1s1 KaXA0T0 CTaHKa Ha MpOTshkeHUU cMeHbl paBHa 0,1.Haiitu
BEPOSTHOCTH TOTO, YTO HA MPOTSHKEHUU CMEHBI: a) paboTaTh OyayT paboTaTh 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh Bce CTaHKH; B) MPOU30UIET cO0il B paboTe XOTs Obl OAHOTO
crauka. OtBet: 0.2916; 0.6561; 0.3439.

21. VzBectHO, 9TO BCXoauT Jmmmib 75% cemsH. Haiitu BeposTtHOCTH TOTO, uTo M3 500
nocaxeHHbeIXx ceMsaH He B3oiaer 130. Oteet: 0.036

22. TpoeepsitoT mokymeHtanuto 100 mpemnpuHuMareneil. BeposTHOCTh OIIIaThl HAJIOTOB JUIS
KaxJ10ro u3 HuX pasHa 0,8. HallTu BEpOSTHOCTH TOTO, YTO HAJOTM OIUIATUIN He MeHee 70
npeanpuHuMatenei. Haltu Hambonee BEpOATHOE YHCIO OIUIATHBIIMX HAJIOTH W
BEPOSITHOCTh TOTO, YTO MMEHHO 3TO YMCJIO NMpEANPUHUMATENEH OIIaTWiIn Hanord. OTBer:
0.9938; 80; 0.25

23. VI3 10 noTepeitHpIX OMJIETOB TPH BHIMTPHIMIHBIX. [Ipy MOATOTOBKE K Be4epy OJUH OHMIIEeT
MOTEPSIIH, U OBLJIIO peleHo J0OaBUTh OJIMH BHIUTPBIIIHKIN. KakoBa crana BeposiTHOCTh
BBITSHYTh BBIUTPHIIIHBINA Omnetr? OtBet: 0.37

24. V13 10 noTepeitHpIX OMJIETOB TPH BBIMTPBINTHBIX. [Ipy oAroTOBKE /Ba OMIeTa MOTEPSUIU, U
ObLIO peleHo 100aBUTh OJIMH BRIMTPHIIIHBIN. KakoBa cTana BEpOsSTHOCT BHITSIHYTh
BBIMTPBIIIHBIN Ounet? OtBet: 17/45

Konrtpoabnas padora Ne 6.

1 Bapuant

1.B amuke 10 nepeHymepoBaHHbIX 11apoB ¢ Homepamu oT 1 10 10. Beinynu onun map. Kakosa
BEPOSATHOCTH TOTO, YTO HOMEpP BBIHYTOTO apa He npesbimaer 10?7 Otser: 1.

2.B nepBoM AIMKe HaXOQATCs IIaphl ¢ HOMEpaMu OT 1 10 5, a BO BTOpOM — ¢ HOMepaMu OT 6 10
10. U3 kaxa0ro sA1uKa BIHYJIM 110 0JHOMY 11apy. KakoBa BEpOSITHOCTB TOTO, UTO CyMMa HOMEPOB
BBIHYTBIX I1apoB He MeHblIe 77 Otser: 1.

3.B ypue 10 Genbix, 15 uepHbix, 20 cuHUX U 25 KpacHbIX 1apoB. BeiHynu oaus map. Haiitu
BEPOSATHOCTH TOTO, YTO BBIHYTHIN 1m1ap Oenblil win yepHbiif. OTBet: 5/14.

4.Tpu cTpenka HE3aBUCUMO APYT OT Apyra CTPENSIIOT 10 LEelu. BeposATHOCTh nonajganus B 1Eb
g nepsoro crpenka pasHa 0.75, mia Broporo — 0.8, mis tperbero — 0.9. Onpenenuts
BEPOSITHOCTh TOTO, UTO BCE TPH CTPEJIKA OAHOBPEMEHHO NonaayT B 1enb. Otser 0.54

5.B cbopounsrii 11ex 3aBoga nocrtymnaeT 40% neraneit uz 1 mexa u 60% - ux 2 nexa. B 1 nexe
npousBoautcs 90% crangapTHBIX AeTtanel, a Bo 2 — 95%. Haynauy B3sTast cOOpIIMKOM JeTajb
oKa3zaJlach cTaHAapTHOM. HailTu BeposSTHOCTH TOTO, 4TO OHA M3roToBiIeHa 2 1exoM. Oteet: 57/73



6.0npenenuTb BEPOSATHOCTH TOTO, YTO B CEMbE, IMEIOLICH NATH JeTel, Oy/leT 1B JEBOYKH U TpU
MajburKa. BeposTHOCTH poK/IeHUS MaJIbUUKa U IEBOUYKU IIPEII0JIAratoTCsl O JUHAKOBBIMHU.
Ortser: 0.3125

7. HaiiTu BeposITHOCTB TOTO, uTO Iipu Opocanuu kyouka 100 pa3 5 mosButcs ot 20 o 40 pas
Otser: 0.1867

2 BapuaHT

1.B ypue 5 Oenbix u 10 yepHbix mapoB. KakoBa BeposiTHOCTh BeIHYTh cuHMi map? Otsert: 0.

2. B nepBoM sKKe HaX0AATCS LIapbl ¢ HOMEpaMu OT 1 70 5, a BO BTOPOM — ¢ HOMepaMmHu OT 6 110
10. U3 kaxa0ro sA1uKa BIHYIM 110 0JHOMY 11apy. KakoBa BEpOsITHOCTB TOTO, UTO CyMMa HOMEPOB
BBIHYTHIX 11apoB paBHa 11?7 Otset 0.25

3. .B ypne 10 Genbix, 15 uepnsix, 20 cunux u 25 kpacHbIX 1mapoB. BeiHynu oaun map. Haiitu
BEPOSITHOCTh TOTO, UTO BBIHYTHIN 11ap CHHUN WK KpacHbId. OTBeT: 9/14

4. B nepBom simmuke 2 6enbix 1 10 4yepHbIX mapoB, BO BTopoM — 8 6embIX U 4 yepHbIX. U3 kaxaoro
SIMKA BBIHYJHM 110 11apy. KakoBa BeposITHOCTh, uTO 00a mapa 6ensie? OTBeT: 2/9

5.MeroTcs TpU OMHAKOBBIX 1O BUAY sluka. B nepBom simuke 20 OenbIX mapoB, BO BTOPOM —
10 6enbix 1 10 uepHbIX, B TpeTheM — 20 yepHbIX. 13 BEIOpaHHOTO Hayraj siiiuKa BBIHYJIN OeJbIi
map. Beraucnuts BEposITHOCTB TOTO, UTO 1IAp BHIHYT U3 nepBoro suuka. Orser: 0.4

6. OnpenenuTh BEPOATHOCTh TOTO, YTO B CEMbE, HIMEIOIICH MATh JAETEH, OyIET TpU IEBOYKHU U JBA
MasburKa. BeposTHOCTH poKIeHUS MalburKa U AE€BOYKHU MPEANOIaraloTcs OAMHaKoBbIMU. OTBET
0.3125

7.Urpansayro kocTh OpocatoT 80 pa3. Onpeaenuts BEpOSITHOCTh TOTO, 4TO Iudpa «3» MosBUTCS
20 pa3. Otsert: 0.0162.

Kpurepuu onenuBanus.

Kaxnas 3amavya oreHuBaercs TpeMs Oamnamu. Tpu Oaija CTaBHTCs, €CIM 3a7ada
MOJTHOCTHIO perieHa. /IBa 6amia CTaBUTCS, €CITH CTYJEHT 3HAST (OPMYITY WK aJITOPUTM PEIICHUS
3a/1auu, yMeeT UX MPUMEHSTh, HO JIeTIAeT BRIYUCIUTEIbHBIC OIMTUOKK. OIuH Oaljl CTaBUTCS, €CITH
CTYZIEHT 3HaeT (PopMysy WM aIrOPUTM pEIIeHUs 3a7add, HO HE yMeeT MX MpUMEHSITh. Homb
0aJIJIOB — €I HEe 3HAeT (POpMYITy WIIM aJITOPUTM PEIICHUS 3aa9H.

MakcumanbHO BO3MOXHOE YMCII0 HaOpaHHBIX 0amuioB — 21. OrnieHka «OTIMYHO» CTaBHTCS
3a 19 - 21 OGamwmoB. OrneHka «XOPOIIOY craBurcst 3a 15 - 18 oOawioB. OuneHka
«YIOBJICTBOPUTEIBbHO» cTaBHUTCS 3a 10 - 14 6amioB. OLeHKa «HEYIOBICTBOPUTEIBHO» CTaBUTCS
3a 0 - 9 6amnos.

Tema. Cnyuaiinbie BeTH4UHbl. OCHOBHBIE 3aKOHBI pacnpeaeeHus, UX YMCJI0BbIe
XapaKTePUCTUKH.
3apaum.

1. B smuke Haxonsatcs 4 mapa ¢ Homepamu oT 1 10 4. Beinynu aBa mapa. CBX —
npousBesieHre HomepoB 1mapoB. CocTaBuTh 3akoH pacnpeaeneHus JCB, naiitu
MAaTeMaTHYECKOE OKUAAHUE U IUCIIEPCUIO.

OrtBerT:

X. 2 3 4 6 8 12

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

35/6; 413/36.
2. B sammuke Haxoxaarcs 4 mapa ¢ Homepamu oT 1 10 4. BeiHynu nBa mapa. CiywaiiHas

BennuuHa X — cyMMa HOMepoB mapoB. CocTaBuTh 3akoH pacnpeaenenus JCB, HaiiT
MaTeMaTHYECKOE OKUIAHUE U AUCIIEPCHIO.



OrtBerT:

X 3 4 5 6 7

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

5: 5/3.

3. JlBa wurpaibHBIX KyOHMKa OJHOBpEMEHHO OpocaroT naBa paza. CB X = umcio BeImajeHun
onuHakoBbIX yucen. CoctaBuTh 3akoH pacupenesnenus CB X, HaliTu MaTremaruueckoe
0’KMJIaHHE U JUCIIEPCHUIO.

OtBeT

X 0 1 2

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

1/3; 5/18.

4. Tlocne oTBeTa CTy/IEHTa Ha BOMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa Mperno aBaTelb 3a/1aeT
CTYJIEHTY JOTMOJHUTEIbHBIE BOTIPOCHI IO TEX TOP, MOKA CTY/IEHT 0OHAPYKUBAET HE3HAHUE
BoIpoca. BeposTHOCTh TOTO, YTO CTY/IEHT OTBETHUT Ha JIFOOOW TOTIOJIHUTEIBHBIN BOIIPOC,
paBHa 0,9.CB X — 4ucio 3aJaHHBIX JOMOJHHUTEIBHBIX BOMPOCOB. COCTaBUTH 3aKOH
pacnpenenenus JICB, HaliTH MaTEMAaTUYECKOE OKUIAHUE U TUCTIEPCHIO.

OtBeT:

X 1 2 3 | ...

pi = P(X;) | 0.9 | 0.09 [0.009 | ...

10/9; 10/81.

5. BeposTHOCTH TOTO, YTO CTPEJIOK TOIMAAeT B MHIICHb MPH OJHOM BBICTpene, paBHa (,8.
Crpenky BbIIAIOT MATPOHBI 10 T€X MOp, MOKa OH He mpomaxHeTcs. CoCTaBUTh 3aKOH
pacnpenenenus CB X — yucia naTpoHOB, BBIJAHHBIX CTPEIIKY.

OtBerT:

X 1 2 3 ...

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

5/4; 5/16.

6. IlpoBoautcs poswirpeim 1000 OuneToB jotepen, cpead KOoTopblx 100 OMIETOB MMEIOT
BoIUrphI o 20 pyoneit, 10 6uneroB — no 100 pybreit, 1 6uner — 1000 pybneii. Kakoit
BBIUTPBIII B CPETHEM MPUXOTUTCS HAa OJIMH OUmeT, eciu 6miiet ctout 10 pyoneit.

OrtBerT 4.

7. 3anan 3akoH pacrnpenenenus JJCB X.

Haiitu mapamerp a.

ITocTpouTh MHOTOYTOJIBHUK PACIIPEICIICHHUS;

Haiitu ¢pynkuuto pacnpenenenust F(X);

[Toctpouts rpaduk ¢pyHKIMHN pactupenenenus F(X);



Haittu Moy My (X);

Haiitu maremarnueckoe oxuganue M (X) ;

Haittu nucniepcuro D(X) M cpeHee KBaIpaTUYHOE OTKIOHEHUE o(X);

Haiitn BeposiTHOCTH monaanust CBX Ha 3anannoit npomesxyrok: P(=2,5< X < 2)

Oter a = 1/7;:M(X) = 1; My(X) =135 D(X) =22, P = 4/7

8. UYwmcno tenedoHHBIX 3BOHKOB, MOCTYMAIOIIUX B CIIPABOYHOE OIOPO OT aODOHEHTOB MEXIY
MOJyJHEM M 4YacoM JHA B Jo0oil neHb Hemenu, ecth CB X, 3amaHHas 3aKoHOM
pacrpeneneHus

X 0 1 2 3 4 5

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

a) yoenurech, UTO 3aJjaH 3aKOH pacIpeiesieHus,

b) naiigure ¢pynkimio pacnpeaencaus F(X);

C) ompeenuTe BEPOSTHOCTh TOTO, UTO MeXKy 12 yac. 34 muH. u 12 4ac. 35 MUH. B CIIpaBOYHOE

0ropo mocTynut OoJbIne 1ByX 3BOHKOB .OT1BeT: 0.3

9. Yucno ommbOOK Ha CTpaHUILy, KOTOpPHIE JeNaeT HEKOTOpas MaIlMHUCTKa, ecTh CB X,
3aJJaHHast 3aKOHOM pacTpeaeIeHUs

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) yoenurech, 4TO 3aJlaH 3aKOH PacIpeeIICHHUS;

b) naiigure dpyukiuio pacupeaencaus F(X);

C) OMpEeNeNHUTE BEPOSTHOCTH TOTO, YTO MAIIMHUCTKA clenaer Oojee JIByX OMUOOK Ha

CTpaHUILy.

d) ompenenuTe BEpOSTHOCTH TOTO, YTO €10 OYAET caeaaHo He 0ojiee 4 OmUOOK Ha CTPAHUILY.

Ortser: 0.6; 0.8.

10. IIpoueHT nroeH, KymuBIIMX HOBOE CPEICTBO OT TOJIOBHOM 00JIH MTOCIIE TOTO, KaK YBHJICTH
€ro pexjiaMmy Mo TeJIEBUJCHHIO, €CTh CiIydaiiHasi BeJIMYMHA, 3aJaHHAas 3aKOHOM pacIpe/IeIeHUs
X, 0 10 20 30 40 50

p; =P(X;) | 0,10 0,20 0,35 0,20 0,10 0,05
a) yoenuTech, YTO 3a/1aH 3aKOH paclpeIeIICHUs;
b) naiimure dpynkuuto pacnpenenenus F(X);

C) ompeleuTe BEPOSITHOCTD TOTO, uTo OoJiee 20% ntofieil OTKIIMKHYTCSI Ha PeKIaMy.
Otsert: 0.35

11. CocTaBuTh 3aKOH pacIpeae/ieHus] KOJIMYeCTBa MAIBYUKOB B CEMbE C TPEMsI ICTbMH, €CITH
CUMTATh BEPOSATHOCTH POXKJICHHUS MaJbulKa W JEBOYKH PABHBIMHU.
OtBerT:

X 0 1 2 3

P = P(X;) | 0.125 [ 0.375 | 0.375 | 0.125

12. 'V yOopuuiisl €cTh CBSI3Ka M3 YEThIpEX KIFOYEH, Cpeld KOTOPBIX JIUIIb OJUH OTKPHIBAET
nBepb odrca. B TeMHOTE OHA MBITaeTcs MONacTh B o¢uc, mpodys kimtoun Hayraa. CoCcTaBUTH
3aKOH pacIpeleeHHs] YiClia MOMBITOK OTKPHIBAHUS IBEPH, €CIIK yOOPIUIA a) OTKJIAIbIBACT
UCIIPOOOBAHHBIN KITFOY; 0) BO3BPAIIAET €T0 B CBA3KY.

OTBeT

X 1 2 3 4




pi=P(X;) | 1/4 | Y4 | 14 | 1/4

X. 1 2 3 | ...

pi =P(X,) | 1/4 | 3/16 | 964 | ...

13. Cpenu 5 xiroueit aBa moaxomsaT K aBepu. Kimoun mpoOyroT OAMH 3a JAPYTUM, MOKa He
OTKpOIOT ABepb. OnpoOoBaHHBIN KIIIOY OTKJIAAbIBatOT. HailTu 3akoH pacmpeneneHus uducia
OTIPOOOBaHHBIX KITFOUCH.

OTtser

X 1 2 3 4

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

14.Cpenu 6 kimroueil Tpu noaxoaar k Asepu. Kimouum mpoOyroT OJuH 3a IpyruM, Ioka He
OTKpOIOT ABepb. OnpoOoBaHHBIN KIIIOY OTKJIabIBaloT. HailTu 3akoH pacmpeneneHus yucia
OTIPOOOBAHHBIX KITFOUEH.

Ortger:

X 1 2 3 4

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

15. BeposTtHOCTh TOTO, YTO B OMOIHOTEKE €CTh HE0OXoauMasi CTyJIeHTY KHura, paBHa 0,3.
CocTaBuTh 3aKOH pacupeesieHns yucia OuOIMoTeK, KOTOpble MPUIETCS OCETUTh CTYJACHTY
JUIS HaXO0XJACHUS HY>)KHOM KHUTH, €CJIA OH SIBJISIETCS aDOHEHTOM YeThbIpeX OUOIHOTEK.

Orser:

X. 1 2 3 4

pi =P(X;) | 03 [ 021 [0147[0.343

16. 3agana ¢pyHKIUSA

(0, x<0,

| T
F(x)zgsinx, 0<xS§,

I 1 >7T

.\ > *>7

[Tokaszatp, yto 3Ta ¢yHkus sBusercs ¢ynknueil pacnpeaenenuss HCB X. Beruncouthb
i
BEPOSATHOCTH TOTr0, yTo 3Ta CB X nmpuHumaeT 3HaueHus u3 uHrepsaia (0, . ).

OrtBer: 0.5
17. 3anana pynkuus pacnpeaenenuss HCB X
0, x <0,
F(x) = {axz, 0<x<?2
1, x> 2.

BoruncnuTh 3HaYeHHE NapaMeTpa a, HaWTU IUIOTHOCTH f (X)W BEposATHOCTH Toro, uto CB X
npuHumaet 3HadeHus ot 0 1o 2/3. [Toctpouts rpaduxu GyHKIUAF (x)u f(x).
Ortser:

0, x<0
fx) = { 0,5x, 0<x<2
0, x> 2.

1/4; 1/9.
18. 3apana mnotHocTh pacnpenenenus HCB X



19.

0, x < -1
fx) = {O,lZS(x +1), —-1<x<3,
0, x> 3.
Haiitu ¢pynkuuro pacnipenenenus F(X).
OTBeT:
0. x< -1
F(x) = {0.625(x +1)2, -1<x<3
1, x> 3

3anana roTHoCTh pacnpenenenus HCB X

__fae*,x <0,
f(x)‘{ 0,x > 0.

Boruncnuth 3HaueHue napaMerpa a, HailTu (QyHKuuio pacnpenenenus F(X) v BBIYMCIUTH
BEpOSATHOCTH Toro, uTo CB X mpuHuMaeT 3HaYeHus u3 uHTepBana (—2,1 ).

OrtBert:

e*, x <0,

F(x) = {

1, x > 0.
1;1—e7?2
20. Ilo craTUCTHYECKUM JaHHBIM MECSYHBIN T0XOJ HacejaeHus ropojga NuMeer HoOpMaabHOE
pacrpeiesieHne Co CpeTHUM 3HauYeHUEeM 6 ThIC. pyO. ¥ CPETHUM KBaIPATHYHBIM OTKJIOHEHUEM
2 TeIC. py0. 3amMcarth TUIOTHOCTH pacHpeiefieHuss MECSYHOTO JI0xoj/a HaceneHus. Haitu
BEPOSTHOCTH TOTO, YTO HAyraj BHIOPAHHBIN JKUTEIh TOPOJIa UMEET JOXO0 a) OT 5 710 8 ThIC.
pyo0.; 6) mensbIe 12 THIC. PYO.

Ortsert: 0.533; 0.997

21. Bec HOBOpOXAeHHOTO pedenka siBmsercs CB, mMmeromeid HOpMaabHOE pacmlpeleieHue ¢

MaTeMaTUYECKUM OXHJIAHHEeM 3,5 KI' W CpPEeIHHM KBaJpaTHYHBIM OTKJIOHCHHEM | KT.
3anucarh IUIOTHOCTH pacnpeneneHus dtod CB. Hailtu BepoATHOCTH TOro, 4TO
HOBOPOKJICHHBIN peOCHOK OyIeT BECUTh a) OT 3,5 KT 110 4 Kr; 0) O60bIIe 3 Kr.

Ortser; 0.1915; 0.6915

KonTpoabHasi padora 8 (TUIIOBbIE BAPUAHTDI).

1 Bapuanr

1.CB X 3agana pyHKIueH pacupeeneHus:

0,x<-1

Fo=1X+L 1cx<a.
3 3

1Lx>2

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

2.Haiitu ¢pynkuuio pacnpenenenus F(X) u noctpouts ee rpaduk anst CBX, 3a1aHHON 3aKOHOM
pacrpeneineHus:

X 1 2 3




Haiitu wmartemaruueckoe oxxkunanue, gucnepcuto u P(L5< X <3).
Otser: 2.2; 0.76; 0.7.

3.JlaHa MIOTHOCTH pacmpeneseHus: BeposiTHOCTEH f(x):

0,x<0

f(x) =4cosx,0< x<Z.

2

0,x>z
2

Haiitu ¢pynkuumto pactipenenenust CB X, moctpouTts ee rpaduxk.
Ortser:

0, x<0

F(x)=1<sin X, O<x§%.

1 x>z
2

4.CB X pacnpeneneHa no HOpMajlbHOMY 3aKOHY. MaTeMaTH4ecKkoe OKHUIaHUE U CPETHEE
KBaJPaTUYECKOE OTKIIOHEHUE 3TON BEIMYMHBI COOTBETCTBEHHO paBHbl 0 1 2. Haiitn
BEPOSTHOCTH TOr0, uTo CB mpuMeT 3HaueHue, npuHaaiexkaee nareppaity (-2, 3).

Otset: 0.7745

5.CB X paBHOMEpHO pacmpezieicHa Ha oTpe3ke [a, b]. KakoBa BeposSTHOCTB, YTO OHA MPUMET
3HAYEHHUE U3 JIEBOM MOJOBUHBI OTpe3Ka?
Otger: 0.5

2 BapMaHT.

1. CBX 3amana ¢yHKIMEH pacripeaesieHus

0, x<£2
F(x) = 2—1, 2<x<4,

1, x>4
Haiitn P(2 < x < 3).

Otsert: 0.25

2. Haiitu dynkuuro pacnpenenenus F(X) u noctpouts ee rpaduk st CB X, 3aganHON 3aKOHOM
pacrpeneneHus:

p | 03] 01 06

Haiitu martemaTtudeckoe oxuganue, aqucrnepcuto u P(1,5 < X <3).

Otser: 3.9; 2.09; 0.4.

3./laHa MJIOTHOCTH pacnpeesIeHNsl BEPOSITHOCTEN f(x):



0,x<0

f(x)=<sin x,0<xs£.

2

O,x>£
2

Haiitu ¢pyakuumto pactipenenenust CB X, moctpouTs ee rpaduk.

0, x<0

Otger: F(x) =<1-cos X, 0<xs%.

1 x>Z
2

4.CBX pacmpezneneHa mo HOPMalbHOMY 3aKOoHY. MaTemaTHdecKoe OKHJIaHUE W CpeHee
KBaJIPATHYHOE OTKJIOHEHHWE dTOW BEJIMYMHBI COOTBETCTBEHHO paBHBI 6 w1 2. HaliT BepOSITHOCTH
toro, yto CB X mpumer 3HaueHue, npuHaIjiexaiiee uureppainy (4, 8).

OtBet: 0.6826.

5. CB X paBHOMEpHO pacmpejesieHa Ha otpeske [a, b]. KakoBa BeposATHOCTh, UTO OHA MPUMET
3HAYEHWE U3 TIEPBOM TPETU OTpe3Ka?
Otser: 1/3

Kpurepuu onenuBanus.

Kaxnas 3amaga orenuBaetrcst Tpems Oamiamu. Tpu Oamia CTaBUTCA, €CIM 3aava
MOJTHOCTHIO perieHa. /IBa 6armia cTaBUTCS, €CITH CTYICHT 3HaeT (OPMYITY HIIH aITOPUTM PEIICHUS
3a/1a4, yMEeT UX MPUMEHSTh, HO JIeJIAeT BRIYUCITUTENbHBIC OITMOKU. OauH 0al CTaBUTCS, €CIU
CTYJIEHT 3HaeT (PopMysy WM aIrOPUTM pEIIeHHUs 3a7add, HO HE yMeeT WX MpUMEHSITh. Homb
0aJIJIOB — €ClI He 3HAeT (POpMYITy WM aJTOPUTM DPEIICHHS 3aa9H.

MakcumanbHO BO3MOYKHOE YHCIIO HaOpaHHBIX 0ayIoB —15. OeHKa «OTIMYHO» CTaBHTCS
3a 13 - 15 OammoB. OrneHkKa «XOPOIIOY crapurcst 3a 10 - 12 oOamwioB. OuneHka
«YIOBJICTBOPUTEIILHO» CTaBUTCA 3a 7 - 9 O6aymuioB. OlleHKa «HEYIOBIETBOPUTEIBHO» CTaBUTCS 3a
0 - 6 6amoB.

Pacuernas camocrositesibHast padora Ne 1 (TunoBblie 3a1aHus)

Jan 3akon pacnpeaenenus [ICB X:
Haiitu mapamerp a ;
1) TlocTpOoWTh MHOTOYTOJBHUK PACTIPEICICHNUS;
2) Haiitu dynkimio pactpeaenenus F(X);
3) Ilocrpouth rpaduk GyHKIMK pacupeneneHust F(X);
4) Haiitu Moy My(X);
5) Haiitu MmaTemaTHueckoe oxuaanue M(X) ;

6) Haiitu qucniepcuto D(X)u cpeHee KBapaTHUHOE OTKIIOHEHUE o(X) ;]

7) Haiitu BeposiTHOCTS Nonasanus CBX Ha 3anannoit npomexyrox P(a < X < ).



Bapuanrt 1

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

w

Otset: a = 0.125

( 0, x<0
10.125, 0 <x <1
F(x)=4 05 1<x<2
10875, 2<x<3
k 1, x>3

Mo=1, 2; M(X) = 1.5; D(X) = 0.75; o(X) = 0.5V3; P = 0.5

Bapuanr 2

X -1 2 3 5

p 02505 | a 0,125
P(-0,5< X <35)
OtBert: a = 0.125

( 0, x< -1

l0.25, —-1<x<2
F(x)=4 0.75, 2<x <3

| 0875 3<x<5

t 1, x>5

M,=2; M(X) = 1.75; D(X) = 3.4375; 0(X) = 0.25V7; P = 0.625

Kpurepuu onenuBanus.

Ecnu HenpaBuiibHO HaliIeH apameTp a, TO paboTa Jajblie He IPOBEPETCS U
BO3BpallaeTcs CTYACHTY Ha UcIipaBieHue. Ecim mapaMeTp a HailieH BEpHO, TO KaKJI0€ 3aJJaHue
oleHnBaeTcs 2 6ayuramu. [[Ba Oaiia cTaBUTCS, €CIIU 3aJaHUE MTOJTHOCTBIO BBIMOIHEHO. OauH
OaJIJ1 CTAaBUTCS, €CITU 33J]JaHUE BBITIOJIHEHO C BRIYUCIUTEIHHOM OITMOKON MK TpaduK MOCTPOSH
He coBceM BepHO. Houb GaliioB cTaBUTCS, €CITU CTY/IEHT HE BBIMIOJIHSAET 3aJJaHHeE.

MakcumanbHO BO3MOXKHOE YHCIIO HaOpaHHBIX 0amioB —14. OeHKa «OTIMIHO»
craButcs 3a 13 - 14 6amnoB. Onenka «xopomio» craButes 3a 11 - 12 6amnos. Onenka
«yIOBIETBOPUTEIBbHO» cTaBuTcs 3a 10 - 11 GammnoB. OlieHKa «HEYAOBIECTBOPUTEIHHO
craBurcs 3a 0 - 9 6aios.

Pacuernas camocrositesibHasi padota Ne 2 (TUIIOBBIE 32/1aHUSA)
Jlana (GyHKIUS IUIOTHOCTH pacrpesenenus BepositHocreit HCB X f (X) :

Haiitu mapamerpa;
1) Tocrpouts rpaduk pyrkuuu f (X)

2) wHaiith QyHKIUIO pactpenenenus F (X) ;
3) moctpouth rpaduk Gpynkuun F (X) ;

4) Haiitu moxy My(X);



5) HaliT MaTemaTudeckoe oxuaanue M (X);

6) waiitu qucnepcuto D(X) u cpemHekBaapaTUIecKoe OTKIOHEHHE, O (X);

7) waiitm BepositHOCTh monamanus HCB X Ha 3aiaHHBIA [POMEKYTOK: P(aSXSﬂ),

cenarh rpapuyuecKyro WLTIOCTPAIHUIO.

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

My=2; M(X) =2; D(X) =0.8; 0(X) = 0.4V5; P = 0.34375

0, x<0,
BapuanT 2. f(x)=qax(2-x), 0<x<2, P(x>15).
0, X>2.
OtBeT: a = 0.75;
0, x<0
F(x) =4{-0.25x3 + 0.75x%, 0<x <2
1, x>2

Mo=1; M(X) =1; D(X)=0.2; 0(X) = 0.2V5; P =0.15625

Kpurepuu onenuBanus.

Ecnu HenpaBuiibHO HalIeH apameTp a, TO paboTa Jajblie He IPOBEPCTCS U
BO3BpallaeTcs CTYACHTY Ha UclipaBieHue. Ecim mapaMeTp a HailieH BEpHO, TO KaKJI0€ 3aJjaHue
olleHHBaeTcs 2 Oamramu. JIBa Oajura CTaBUTCS, €CIIM 3aJaHUE TTOJTHOCTBIO BRINOJHEHO. OauH
OaJIJ1 CTAaBUTCS, €CITU 33JJaHUE BHITIOJIHEHO C BRIYUCIUTEIHLHOM OITMOKOM MM TpaduK MOCTPOSH
He coBceM BepHO. Houb 6ayioB cTaBUTCS, €CIH CTYIEHT 3aJJaHHE BBIOJIHEHO C OIIUOKOMA.

MakcumanbHO BO3MOXKHOE YHCIIO HaOpaHHBIX 0amioB —14. OeHKa «OTIMIHO»
craButcs 3a 13 - 14 6amnoB. Onenka «xopomo» craButces 3a 11 - 12 6amnos. Onenka
«yIOBIETBOPUTEIbHO» cTaBuTCs 3a 10 - 11 GammnoB. OlieHKa «HEYAOBIECTBOPUTEIHHO
craBurcs 3a 0 - 9 Gaios.

Tema: MaremaTndyeckasi CTATHCTHKA.

3agaun.

1./l olleHMBaHUS 3HAHWM CTYJEHTOB MO MaTEeMaTUKE MPOBEIM KOHTPOJbHYIO padoTy. Cpenu
BCEX I'PYII BHIOpaI OJIHY I'PYIIITY, B KOTOPOH yuuTcs 25 cTyneHTOB. Pe3ynbTaTsl KOHTPOJIBHOM
paloThI Takue: 3 CTyeHTa MOTYIHIIH «5», 10 cTyaeHTOB - «4», 9 cTyIeHTOB - «3», OCTaJIbHbBIE —
«2». 3anMcaTh CTAaTHUCTUYECKOE paclpeneNeHue Juis JaHHOM  BbIOOpKHU. Burumcnuts
CTaTHUCTUYECKOE CPEHEE, CPENHEE KBAAPATUYHOE OTKIIOHEHUE U MOJLY.

2.13BecTHO, 4T0 50 aOUTYpPUEHTOB MOJYYMIIH 110 MPEAMETY CIEAYIOINe OaIbl:



121419151418131617201715131716201414131716151916151817 151416 15
1518151519141618181515171516 1614 14 17 12.

CocTaBuT BapHAlMOHHBIN PSAJl U PaCHPEICICHUE YacTOT NaHHOW BHIOOPKU. BBIUMCINTE pazMax
BBIOOPKH, €€ MOy ¥ MeuaHy. [locTpOUTh MOJIUTOH 4acToT.

OtBetnl. 1: 3.52+/0.7296, 4. 2:8, 15, 15.5

CnucoK BONPOCOB K IK3aMeHY

Onpenenenre nNpou3BOIHOM.

['eomeTpuueckuii, U3NIECKUA U SKOHOMUYECKUM CMBICI IIPOU3BOTHOM.

[IpaBuna nuddepeHurpoBanusi, IPOU3BOIHBIC AIEMEHTAPHBIX (YHKITHI.

[IpousBoHas 0OpaTHOM U CIOXKHOU (PYHKITUIA.

Hcnonb3oBanue mpou3BOaHON i uccienoBanus Gpynkuui, pynkuus ['aycca u ee rpaduxk.
Huddepenunan GpyHkunn

Omnpenenenue neppoodpazHoil. HeonpeneneHHwIit HHTErpa.

© oo N o g B~ w

10. CpoiicTBa HeolpeieIeHHOT0 HHTerpana. Tabnuia HHTerpasos.
11. MeTtoabl MHTETPUPOBAHUS HEONPEAETIEHHOTO HHTETpaIa.

12. Onpenenennslit uaTerpan. OnpeaencHue.

13. 'eomeTpuueckuii cMbICT ONPEAEICHHOTO UHTETpaIa.

14. NnTerpan ¢ nepeMeHHbIM BepXHUM npenenom. Oynkuus Jlamnaca u ee rpaduxk.



15.
16.
17.
18.

19.
20.
21.

22.

23.

24,
25.
26.
217.

28.

29.

30.
31.

32.

33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.

44,
45,

46.
47.

dopmyna Herotona-JleitOHuIa.

MeToibl HHTETPUPOBAHUS ONIPEICIICHHOTO HHTErpaia.

[MpuiosxeHune onpeIeIeHHOT0 HHTErpaa.

OyHKIMKM IBYX NepeMeHHbIX. OCHOBHBIE TOHATHS: 001acTh ompeAeneHus, rpaduk, JTHHUS
YPOBHs, TPAUECHT.

YacTHbIe MPOU3BOIHBIC IEPBOTO MOPSIIKA, BTOPOTO MOPSIIKA.

OKkcTpeMyM (QYHKIMH JBYX TEPEMEHHBIX.

OMnupudeckre GpyHKIuU. MeToa HauMEeHbIINX KBapaToOB

OneMeHThl kKoMOuHaTopuku. [IpaBuio cymmel, npumep. I[lpaBuio mpousBeneHus, IpuMep.
[TepecranoBku, omnpeneneHue, npuMep. PopMmyna dYUCIa MNEPECTAHOBOK. Pa3zMemieHus,
onpezenenue, npumep. Popmyna uucna pasmenienuil. CoueraHusi, onpeaeaeHue, mpumep.
®opmyna uucna coderanuil. CoiictBa. bunom Heiotona, dopmymna. CpoiicTBa
OouHoMuanbHbIX K03 dunmentos. TpeyroabHuk [lackans.

CoObiTusi. Buapl coObITHI: HEBO3MOXHBIE, JIOCTOBEpHBIE, ciy4yailHble. OmnpezeneHus,
TIPUMEPBHI.

Knaccuueckoe onpeznenenue BeposTHOCTU coObITUs. Onpenienienre, npumep.
['eoMeTrpuueckoe ornpenenaeHre BEposITHOCTH coObITHs. OnpeaeneHue, npumep.
BepositHOCTE cyMMBI cOOBITHIH. DOPMYTUPOBKU TEOPEM, TPUMEPHIL.

VYcnoBHas BEpOSITHOCTh COOBITHS. BeposTHOCTH mpom3BeneHust coObITHH. DOPMYITHPOBKU
teopeMm. [Ipumepsl.

[Tomnas rpymnma coObrtuii. [IpoTrBOMONOXKHOE COOBITHE. BEpOATHOCTH MPOTHUBOTIOIOKHOTO
coObITus. [Ipumepsl.

®dopmysia MOJTHON BEpOATHOCTH. POPMYIHUPOBKA 3aa4d, KOTOpas PEIIaeTCs C MOMOUIbIO
(hopMyIIbl TOJTHON BEPOATHOCTH.

®dopmyina baiteca. DopmyaupoBKa 3a1auu, KOTOpas pemaercs ¢ momoibio Gopmyisl baiieca.
®opmyna bepunymiu. @opMynupoBKa 3aAayd, KOTOpas pPElIaeTcsl ¢ MOMOIIbIO (OPMYIIbI
bepnynu.

Huckpetnas ciyvaitnas BenumumHa (/ICB), ee 3akoH pacmpeneieHus, €ro CBOWCTBO.
MHOrOyroJibHUK pacrpeaesieHus..

Maremarnueckoe oxuaanue J{CB, ero cBoicTBa U BEPOSITHOCTHBIN CMBICIL.

Hucnepcus JICB, ee cBoiCTBa U BEPOSITHOCTHBIN CMBICI.

bunomuanbHOE pacnpeneneHue, ero YUCIOBbIE XapaKTEPUCTUKH.

['eomeTpuueckoe pacnpeneaeHue, €ro YUCIOBbIE XapaKTEPUCTUKH.

Pacnpenenenue Ilyaccona, ero yucioBble XapaKTepUCTUKH.

OyHKIMS pacnpeneneHus cinydainoi sennuunsl (CB), ee cBolicTBa u rpaduk.
HenpepeiBHas cnyuaiinas BenumunHa (HCB). @OyHkuus MIOTHOCTH — pacmpenesieHus
BeposTHocTeit HCB, ee cBolicTBa u rpaduxk.

Uucnossie xapakrepuctukn HCB: maremaTnueckoe oxuaanue u gucnepcusi. Onpenenenue u
BEPOSATHOCTHBIN CMBICI.

PaBHOMEpHOE pacnpeneneHue Ha OTPE3KE, €ro YUCIOBbIE XapAKTEPUCTUKH.

[TokazaTenbHBIN 3aKOH PACTIPECICHUS, €T0 YHCIOBbIE XapaKTEPUCTUKH.

HopmanbsHoe pacnipenenenue, ero YuciaoBble XapaKTepUCTUKH.

BepostHOCTh ONIaAaHKs HOpMaJIbHO pactpeaeneHHol CB Ha oTpe3ok [a, ﬂ].

BepostHOCTh momagaHuss HOpMallbHO pactpeaeneHHod CB B MHTepBali, CHUMMETPUYHBIN
OTHOCHUTEIILHO MAaTEMATUYECKOTO OKHIaHHUS.

[IpaBuso Tpex curm.

JlokanpHas U UHTErpanbHas Teopemsl Jlamnaca.



48. dynkuusa ['aycca ee rpaduk u cBoiictBa. Tabnuna 3Hauennii pynkuuu [aycca.

49. Odynkuus Jlamnaca ee rpaduk u cBoiicta. Tabnuna 3Hauennii Gpynkuuu Jlamnaca.

50. Cratuctuka ¥ ee 3a/jauy: ONpee/ICHUe 3aKOHA PaclpeeIeHUs] UM €r0 XapaKTepPUCTUK IO
BBIOOpKE.

51. luckpeTHBIi ¥ MHTEPBAJBHBIN CTATUCTUYECKUE PSJbl, TpapuuecKhe METOIbl HX
M300paKeHMsL.

52. Cratuctuyeckas QyHKIHS pacrpeieieHusl.

53. YncnoBble XapaKTePUCTUKNA BEIOOPOUYHOTO pacrpeiesiCHHs.

54. Cratuctuueckas npoBepka runote3. OCHOBHbIE MTOHSATHS.

HpaBu.ﬂa BbICTABJICHHUA OLICHKHN HA IK3aMCEHE.

DK3aMeH MNpPOBOJUTCS B MUCbMEHHOW (opme. DK3aMEHIMOHHBIM Ouner BKitodaeT 10
BOIPOCOB. Dk3aMeH mmTcs 2,5 vaca. Kaxneiii Bompoc oneHuBaercs B oauH Oami. OreHka
«OTIUYHO» BBICTaBJsieTcs 3a 9 — 10 HaOpaHHBIX OAJITIOB, OIICHKA «XOPOIIIOY BBHICTABIIAETCS 32 7 —
8 HaOpaHHBIX OAJIJIOB, OIIEHKA «YAOBJIETBOPUTEIHLHO» - 32 5 — 6 OaIJIOB.

Onenka «OTJMYHO» BBICTABISIETCS CTYAEHTY, KOTOPBIH JAEMOHCTPUPYET IIYyOOKOE U
IMOJHOC BJIAACHHUE COACPKAHUCM MaTcpuaia Hu HOHATHHHBIM armapaToM  JHUCHUIIIAHBI;
OCYIICCTBIIACT MCKIPEAMETHBIC CBA3U, YMECT CBA3bBIBATH TCOPUIO C HpaKTHKOﬁ. CTYJIGHT aacT
Pa3BECPHYTHIC, TIIOJHBIEC W 4YETKHEC OTBCTBI Ha BOIIPOCHI JSK3aMCHAIIMOHHOI'O Oomnera u
JOTIOJTHUTEIIHHBIE BOTIPOCHI, COONIOAET JIOTHYECKYIO TOCIENOBATEIBHOCTh TPH H3JIOKECHUH
MaTepuana. [ paMOTHO UCTIONB3YeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISETCS CTYIACHTY, OTBET KOTOPOTO HA SK3aMEHE B IEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPHSIM, HO OTJIMYACTCS MEHBIIEH OOCTOSTEIHLHOCTHIO,
rIIyOMHON, 000CHOBAaHHOCTBIO M TIOJTHOTOU. B 0TBETE MOTYT MIMETh MECTO OTACIHHBIE HETOYHOCTH
(HEeCyIIeCTBEHHBIC OIIHOKH),

OneHka «Y/10BJ€TBOPUTEIbHO» BBICTABIISIETCS] CTYJICHTY, KOTOPBIN JaeT HEIOCTATOYHO
MOJIHBIE ¥ TOCJENOBATEIbHBIE OTBETHI HA BONPOCHl 3K3aMEHAIMOHHOTO OWiera u
JOTIOJTHUTEIIBHBIE BOIIPOCHI, HO TIPU ATOM JIEMOHCTPUPYET YMEHHUE BBIJCIUTH CYIECTBCHHBIC U
HECYIIIECTBECHHBIC MPU3HAKN M YCTAHOBHUTH IIPUYNHHO-CIICJICTBEHHBIC CBSI3H.

Onenka «HeynoB/1eTBOPHTEIbHO» BBICTABIISICTCS CTYJCHTY, KOTOPBIH JEMOHCTPUPYET
pa3po3HeHHbIE, OECCUCTEMHBIC 3HAHUS; OCCHOPSAIOYHO W HEYBEPEHHO H3JIaracT MaTrepHal; He
YMEET BBIJICJIATH TJIABHOE U BTOPOCTEIICHHOE, HE YMEET COCITUHATh TEOPETHUUYCCKHE MTOJIOKEHHS C
MPAKTUKON, HE YCTAHABIMBACT MEKIIPEIMETHBIC CBSI3U; JOIMYCKaeT TpyOble OMIMOKHA TpU
OTPENICIICHUU CYIIHOCTH PACKPHIBAEMBIX MOHSITHH, SBICHHIA, BCIEJCTBUE HEMOHUMAHUS HX
CYIIECTBEHHBIX M HECYIICCTBCHHBIX NMPU3HAKOB U CBS3EH; JIaeT HEIMOJIHBIC OTBETHI, JIOTUKA U
MOCJICIOBATEIIBHOCTh M3JIOKEHHSI KOTOPBIX HMMEIOT CYIIECTBEHHbIE M IMPHHIUITHAIBHBIC
HapYIIEHHsI, B OTBETaX OTCYTCTBYIOT BBIBOJIBI.



IIpunoxenne Ne 2 k padoueil nporpaMme AUCHHUIIIMHBI
«MaremaTuka Juisi 3KOHOMHUCTOBY
MeToauyeckne yKa3aHus VIS CTYAEHTOB , H3YYAIOWMX JUCUHILIUMHY «MaremMaTuka i
IKOHOMMCTOB»:

Huctunnuna «MareMatuka ajisi SKOHOMHUCTOB», U3y4daemasi B 1-oM U 2-M cemecTtpe,
MPEIoIaracT HaJu4ue 3HAHUU 10 MaTeMaTHKE B 00beMe MPOrpaMMbl CpeIHEH IIKOJbL. Jliis
MOCTYIUICHUS HA YKOHOMHYECKUH (haKylIbTET BBITYCKHUK MPEIbsABIsLeT cepTudurat EID mo
MaTeMaTHKe — MPO(HILHBIA YPOBEHB.

Jlisi OCBOGHHMSI NUCIMILIMHBI HEoOXoaMMa yrmopHas padoTa, peryisipHOE IOCEIICHHE
JEKIMH W TPaKTUYECKUX 3aHSATUN, BBIMOJHEHUE JIOMAIIHUX 3aJaHuM, MOJArOTOBKA K
KOHTPOJIbHBIM padoTaM.

Crnenyetr UMeTh B BUY, YTO MaTepuall o MaTeMaTUKE Ha JICKIIMU BCETAa TOIKPETIIeTCs
MpuMepamMu, WUTIOCTPUPYIOMUMH TEOPETUUYECKUE TIOJI0KEHHUs, pPEIIeHHEeM O0a30BBIX 3ajad.
[TogroroBka kK  MpaKkTUYECKOMY 3aHSATHIO JIOJDKHA BKJIIOYATh MPOPAOOTKY JEKIIMOHHOTO
Marepuaia TaK, 4ToOObl MOXHO OBLIO OPUEHTHUPOBATHCS B TEPMUHOJIOTHH, HOBBIX TIOHSITHSX U, TI0
BO3MOKHOCTH, B HEOOXOUMBIX ISl pelieHus 3a1a4d popmymnax.

Bonbiioe BHUMaHKe HAJO yIEISATh pEHIeHHIO 3a1a4. J{i1s camocTosITensHON paboThl JoMa
MpeIaraloTcs 3a7add, aHaJOTHYHbIE PEIICHHBIM MpUMEpaM Ha JICKIUSX W Ha MPaKTUYECKHX
3aHATHUSAX WM O00JIEe CIOXKHBIC, IJIs1 PEIICHHS KOTOPHIX HAJI0 XOPOIIO TOHUMATh, KaK PEIIaroTCs
0a30BELIE 3a0a4H.

[To mepe ycBoeHHUs Kypca MOJIE3HO COCTAaBIATh IJI0CCApUil OCHOBHBIX MOHATUH U GOpMYIT
JUCITUTIIMHBI, YTO TIO3BOJISIET CHCTEMAaTU3UPOBATH TMOJyYEHHBIE 3HAHWS, YBUJIECTh aHAJIOTHH,
MOHATH HEKOTOPhIE 3aKOHOMEPHOCTH, KOTOPBIE MPATATNCH 32 TIOTOKOM y4eOHOHM uHpopmanuu B
TEYEHHE CEMECTpA.

HNHTepec K AMCHUILIMHE PAa3BUBAETCSA MPU 3HAKOMCTBE C JOMOJHUTEIBHOMN JIUTEPATYPOd,
KOTOpasi pPEeKOMEHJOBaHa sl Oojiee TIIyOOKOTO 3HAKOMCTBa € IpoOjeMaMud TPUMEHEHUS
MaTeMaTHKU B 3KOHOMUKe. JIuTepaTypa, mpuBeieHHasi B 3TOM CIIMCKE, HMEET pa3HbIi YpOBEHb
CJI05KHOCTH: COBPEMEHHBIN HAYUHBIN U «PEUENTYPHBIN», pACCUMTAHHBIN HA MEHEE MTPOJABUHYTOTO
B MaTeMaTH4YeCKOM IIJIaHe CTYAEHTa, HO HMHTEpecyloulerocs mareMatukoi. M3ydenue s3Toit
JUTEPaTyphl JaeT TOYOK K MOUCKY JHUTEepaTypbl MO BHIOPAHHOIN TEMAaTHKE C HCIOJIb30BaHHUEM
PECYpPCOB UHTEPHETA.

JUis TpoBepKH YCBOEGHHS TEOPETHMUECKOTO Marepuaja W YMEHHsS pellarh 3a7adu
MIPOBOJIATCS ayAUTOPHBbIE KOHTPOJbHBIE paboThl. JloMa BBIMOIHSAIOTCA pacdyeTHble paOOThI, IS
BBITIOJIHEHUSI KOTOPBIX HEOOXOIMMO CpPaBHUTEIbHO MHOro BpemeHu. [Ipu HeoOxoaumocTu
MPOBOJATCS  KOHCYIbTAllMM 1O  pa3dopy peuieHus 3a7ad, MpeJHa3HAYeHHBIX  JIJIs
CaMOCTOSITENILHOTO  pemieHus. Ecnu  KoHTpolbHas paboTa 1O TeMe  OICHUBAETCS
HEYJIOBJIETBOPUTENHHO, TO OHA I0JDKHA OBITh Niepenucana. KpoMe Toro, mpeaBapuTeabHO T0JKHA
OBITH clienaHa paboTa Ha/l OITHOKAMU.

W3ydyeHne AMCUMIIMHBI 3aBepIIaeTCs MNUCHbMEHHBIM JK3aMeHoM. Jlig sK3ameHa
COCTaBIISIIOTCA 3aJaHUsl, KOTOPhIE BKJIIOUAIOT KaK TEOPETUYECKHE BOMPOCHI, Tak M 3amaud. Ha
MOJATrOTOBKY K 9K3aMEHY, KaK MPaBUIIO, BBIAEISIETCS TpU THA. Bo BpeMsi HOArOTOBKU TPOBOIUTCS
TPYIIOBasi KOHCYIbTAIHS.



IIpunoxxenne Ne 1 k padoueii nporpaMme AU CUMIIIMHbBI

«MaTeMaTHKA JJ1 IKOHOMHCTOB)»

D oHJ OLIEHOYHBIX cpeacre

AJIS MPOBEACHUS TEKYHIECIro KOHTPOJIA YCII€EBAEMOCTH
H l'[pOMe)KyTO'{HOﬁ aTreCTalum CTYACHTOB

1. TunoBbIe KOH

mo JTMCHUIIJIMHE

TPOJIbHBIC 3aIJaHUA WJIH HHbIEC MaTE€pPHUaJIbI,

HCOGXOI{I/IMbIe AJIsi OHCHKH 3HaHHi7[, yMeHHﬁ, HAaBbIKOB U (I/IJ'II/I) OonbITA ACATCJIbHOCTH,
XapaKTEPU3IYIOIIMX ITAllbI q)OpMI/IPOBaHI/Iﬂ KOMIIeTeHII il

1.1 KOHTpOJ’IbeIe 3a/laHUA U HHBIEC MaTepHuaJbl,
HCII0Jb3YEMBIE B IPOLIECCE Telcymeﬁ aTTreCcTanumu

Tema. BekropHasi aaredpa. YpaBHeHUs1 NPSIMOii M IJIOCKOCTH.
3apaum.

Jans! Toukn 4, (—1,2,5), 4,(—2,0,3), 45(3,1,2), A,(7,—1,2).

1.Haiitn ypaBHeHUE IIOCKOCTH A1 A5, A3 .

2. Haiitn ypaBHEeHHE TIpAMON A, A5.

3. Haiitu ypaBHEHHE TIJIOCKOCTH, MPOXOSIIEH Yepe3 TOUKY A, NePIEeHIUKYIIPHO MPSIMOM

A, As.

Haiitu yron Mexay 3Toi MIOCKOCTBIO M TUIOCKOCTBIO A1 45, A5.

4. HaiitTn ypaBHEHHUE NIPAMOM, MPOXOASIIEH Yepe3 TOUKY A, NEePIeHANKYISIPHO MIIOCKOCTH

AA5,AS.
OTBETHI:
1. 4x—-11y+9z— 19 = 0;
x+2 z—3
2. — = Y = —
5 1 -1
3. 5x+y—2z—-32=0; 2
x—7 +1 z—2
4. == =

4 11 9

Jauns! Touku 4, (—1,2,5), 4,(—2,0,3), 45(3,1,2), A,(7,—1,2).

1.Haittn ypaBHeHue miuockocty A1 A5, A, .

2. Haiitu ypaBHeHHe npsimMoit A, A .

3. HaiiTu ypaBHEHHE MIJIOCKOCTH, IPOXOAAIIEH Yepe3 TOUKY A; NEepNeHIUKYIIPHO NPAMON
Ay, Ay HaliT yros1 Mexxay 3TOM IJIOCKOCTBIO U TNIOCKOCTBhIOA A5, A, .



4. Haiitu ypaBHEHME NPSAMOIL, IPOXOIALIEH yepe3 TOUKY A NEPHEHIUKYISPHO IIOCKOCTH

A4, A,
OTBeThI:
l. y—z+3=0;
5 x+2 y _ z—3
9 T -1 -1’
T
3. 9x —y—z+16 =0, E;
x+1 y—2 z-5
4 S TT T
KoutpoJabHas padora Nel (TunoBble BADHAHTHI).
Bapmuanr 1.

1. Haiitu ypaBHEHHE IJIOCKOCTH 0., KOTOpasi MPOXOAUT Yepe3 TOUKU

A(-11,-3), B(2, -1, -1),C(~2, -5,1).

2. Haiitu ypaBHeHHe TpsiMOii L, KoTOpasi MPOXOoauT depe3 Touky D(-2, —3, —2) mep-

MEHIUKYIISIPHO IUNIOCKOCTH 0.
3. Haiitu Touky nmepecedyenus npsamoii L ¢ mmockocteio x + 2y —z + 5 =0

4. Haiitu npsmyto, mpoxosiryto yepe3 Touku A(—1,1,—-3) u B(2,-1,-1)

5. Haiitu yron Mmexmy 3Toi npsiMoit u mpsiMoii L.
OTtBeTsl:

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

2. = ,
2 -7 —-10
3.(—3;0.5;3)
x+1  y-1  z+3
3 -2 2
s
5.7
2
Bapmanr 2.

1.

Haiitu YPAaBHCHHUC IINIOCKOCTH O, KOTOPAsA MMPOXOAUT YE€PE3 TOUKHU

A(-2,1,3), B(3,4,-1),C(2,-4,5).

2.

Haiitu ypaBHenue npsimoii L, xotopast mpoxoaut yepe3 Touky D(-1, -3, 2)
NEPIEHIUKYIISPHO IIOCKOCTH (.
Haiitu Touky nepeceuenus npsimoit L ¢ mutockocteto 2x —y + z + 3 =0
Haiitu npsamyro, mpoxopsiyto uepe3 Touku A(-2,1,3) u B(3,4,-1).
Haiitu yron mexay 3Toii npsMoii u npsmoii L.
OTBeThI:
1. 14x + 26y + 37z — 109 = 0,
x+1 _ y+3 _ z-2
14 26 37

(-5 7 5)




x+2 y—1 23,
4. = = ,
5 3 —4

s
5.
2

Kpurepuii onenuBanust.

Kaxnmass 3amaua omeHuBaercs Tpemsi Oamtamu. Tpu Oamma CcTaBUTCS, €CITM 3a/aya
MOJIHOCTHIO perieHa. J[Ba Gaia cTaBUTCS, €CITU CTYAICHT 3HACT (POPMYITY MITH aJTOPUTM PEIICHHS
3aJ]au, yMEET X MPUMEHSTb, HO JeJaeT BRIYMCIUTEIbHBIE OINOKH. OauH Oa CTaBUTCS, €Cln
CTYZICHT 3HaeT (OpMyIly WJIM ITOPUTM peIICHUs 33/Ja4d, HO HE YMEET WX MPUMEHATh. Homb
OaJIJIOB — €CIIM HEe 3HAeT (POpMyIy HIIM aJITOPUTM PEIICHUS 3aa4H.

MaxkcumanbHO BO3MOKHOE UnCiIo HaOpaHHbIX 0ayioB — 15. OueHka «OTIMYHO» cTaBUTCS 3a 14 -
15 6ammoB. Onenka «xopomioy ctaButes 3a 11 - 13 6amnoB. OneHKa «yIOBJIETBOPUTEITHHOY
craButcs 3a 7 - 10 6amtoB. OnieHKa «HEyIOBIETBOPUTENIBHO» CcTaBUTCA 3a 0 - 6 0aioB.

Tema. CucreMbl JTUHeHHBIX ajiredpanveckux ypapuenuii (CJIY).
3agaum.

1. Pemute CJIY meronom XKopnana-I'aycca.

5x, +12x, +5x%; +3x%, =10, X, — X, —3X; —4X, =1,
194X +3X, + X, +3X, =2, 2. 42X —2X%, + 2%, +3X, =2,
11x, +11x, +4xX, +8x, =8. —X, + X, —13X, —18x, =-1.
X, — X, +3%; + X, =6, X, +3X, —3X%; =2,
3. X, +5X, = 7X; — X, =38, 4. 34X +4x, —4x, =5,
X, +8x, —18%, —5X, =—6. =X, —9X, + X, =—1.
3%, +2X, + X, —6X, =0, 3% +2X, + X, — X, =4,
5. C 14X =X, — X, —4x, =0, 6..42X, +5X, +3X; +2X, =—1,
X, +4X, +3%; —2x, =0. 3%, +4X, + 2%, + X, = 2.
OtBeTsl:

1. X =(xqg; —5xy — 4xy; 11x; + 9%, + 2; x4), X9, %4€R;
X = (x3 —0.125x4 + 1; x5; 1.375x4;x4), X2, X4€R;

?;

(0.875:1.25;0.875);

X = (xq; 8xy; —10x,; 1.5%,), x,€R;

X =(x; 3—2xy;—4+2x;; —2+x,), x,€R.

ok w N

2. Haiitn nBa onopHeix pemenns CJIY.

1 {3.?(1 — X3 +.X3 =2 2 {5.’(1"‘}(2 _2.1’4 =7
" 6x; —5x;+x,=5 ' X1+ x3+x3=3
OTBETHI.

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



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

KounTtpoJsbHas padora Ne 2 (TUIIOBbIe BAPDHAHTHI).
Bapuanr 1.
1. Haiitu o6mee pemenne CJIY 1 01HO U3 YaCTHBIX PELICHHN.

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

2. Haiitu nBa onopHseix pemenust CJIV:
2X, + X, —2X; =5,
{—X1+X3+X4 =2.
OTBeTHI:
1. X =(5.5x, + 6x,+ 3.5; x5; 3.5x, + 5x, + 1.5;x,),  x5,x4€R
X =(3.5;0;1.5;0)

2. X=(0;0;5;2); X=1(0;9;2;0).
Bapmuanr 2.
1. Haittu o6mmee pemenue CJIY 1 01HO U3 YaCTHBIX PEIICHUM.

2X + X, —5%X; +2X, =7,
=X +2X, + X, — X, =—1.

2. Haiitu nBa onopubix pemenus CJIY:

2X, + X, — X3 =5,
2% — X, + X, =1.
OTBETHI:
1 2 5 5
1. X—(gxz—x4—§, X35 3 X2 — §,x4), X5,X4€R

X= = 0 > 0
_(_51 r_ar )
2. X=(0;5;0;2), X=(1;3:0:0)

Kpurepuii orieHuBanus.

Kaxnas 3amaua omenuBaetrcs nByms Oamtamu. J[Ba Oamna craBuTcs, eciu 3ahada

IIOJIHOCTBIO pCHICHA. OI[I/IHa Oamia CTaBUTCs, CCJIM CTYACHT 3HACT AJITOPUTM PCUICHUS 3adavH,

YMECT €ro MnMpuMcEHsATb, HO ACJIACT BbIYHCIIMUTCIIBHBIC omubOku. Homap 0aluioB — eciu He 3HaET

AJITOPUTM PCIHICHHUA 3ada1H.

MakcHuMallbHO BO3MOYKHOE YHCIIO Ha6paHHBIX Oamnos — 4. OLIGHKa «OTIIMYHO» CTAaBUTCA 3a

4 Oamna. OI_ICHKa «XOopomo» CTaBUTCA 3a 3 Oaina. OI_IeHKa «YJOBJICTBOPUTCIIBHO» CTAaBHUTCH 3a

2 Gamna. OneHKa «HEey0BJIETBOPUTENbHO» cTaBuTCs 3a 0 - 1 Oansos

Tema. Onpeneauresn 1 MATPUIIBL.
3amaun.



1. BBIUMCIUTH ONPEACTUTEND: a) PA3JIOKHUB €T0 MO AIEMEHTaM KaKoi-Tnb0 cTpoku; 0)
PAa3IIOKUB €ro 10 JIEMEHTaM KaKoro-iubo cToydLa; B) MOJIydUB IPEABAPUTEIIBHO B KaKOMU-
1100 CTPOKE WIIH CTOJIOLE HYIH.

1 2 3 4 2 1 5 1
1 0 2 5 92 3 2 1 2
10 0 3 71711 2 3 —4
-2 -4 -6 0 11 5 1

OtBetnl: 1. 48; 2. 54

2. Haiitu maTpuity, 0OpaTHYIO K MaTpHIIC.

L a=(3 22 a-(r s 3)

13 1 -1 1
OTBETHI:
2 -3 -7
1.A‘1:0.2(_3 2) 2.A‘1=0.125(—2 1 5)
1 1
4 2 6

3. Hanst matpunieiA, B, C.Haiitn Te u3 npomsseaeanitAB, BA, AC, CA, BC, CB, kotopsie
AMEIOT CMBICI.

_ 0 -1 0 1 2 0
G e e 30
OTtBeTHI:

N O R

4. Jlns matpuiiel A HaWTH BCE NMEPECTAHOBOYHBIC C HEH MaTpHIlsl B.

(2 1
A= (_1 3)
a b
OTBeT: (—b a4t b),a.b ER.
5. Pemuts CJIY nByms ciocobamu: o npaBuiy Kpamepa u ¢ moMo1ipi0 00paTHOM MaTpHIIbI
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.
OtBer: X = (—1;2;1) Otser: X = (1;-2;2)
KountpoJsbHas padora Ne3 (TUIIOBbIEe BAPDUAHTHI)
Bapuanr 1
-3 4 1 6
. 0 5 -1 -5
1. Haiitu Matpuily, KOTOPYIO HYXHO TPHOABUTH K > 8 0 , UTOOBI TOTYYUTH
1 -7 1 2

€AMHUYHYIO MATPULLY.



2 4 -1
2. Beruucnute onpenenurens |7 3 2
31 -2
3 2 2 2
2 3 2 2
3. BwuuciIuTh OonpenenuTeNb
2 2 3 2
2 2 2 3
0 -1
4 1 -1 2 4 2
4. Haiitu npousBeaenue matpury |7 1 -3 0 > 3
01 0 -2
-1 0
3 -4 5
5. Haiitu matpuity oopatnyto k matpurie |2 —3 1
3 -5 -1

6. Pemmte CJIY nByms criocobamu: 1o ipaBuity Kpamepa u ¢ moMoIbio 0OpaTHO MaTpHITBI
Xy — Xz +x3=—2,
Xy +x;—x3 =4,
X1+ 2x; +x3 = 4.

OtBeTsI:
oo b8 0 -5 -8 29 -11
1. |0 -4 1 51 2 6639 4(-2 -14] 5 (—5 18 -7
-2 -8 1 -8 6 2 1 -3 1
-1 7 -1 -1
6. X =(1:2; -1)
Bapuanr 2.
-8 0 1 2 3
1.Haiftu wmartpuny, koTtopyto HykHO npubaBute k| 4 -1 0 2 5|, 4yroObl MNOJY4YUTH

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

4 7 1
2. Beruncnute onpenenurens 2 3 —4.
8 1 3



3 -3 -2 -5

2 5 4
3. BoluncauTh onpeaenuTesb
5 5 8
4 4 5
4 Hais 2 1)(-1 2 3
. Haittu npousBenenue marpu
pomseA P 2) o 1
2 5 7
5. Haiitu marpunyy oOparnyto k Mmatpuie |6 3 4
5 -2 -3

6.Pemuts CJIY nByms criocobamu: o npaBuity Kpamepa u ¢ momotnbio oOpaTHOM MaTpHUIlbl
X1 — X +2x3 = —1,
X1+ x; —x3 = 2,
le ‘I‘Xz +X3 =5.

12 5 0 -3 -2 ) 5 s 1 -1 1
Omers:1.| 0 0 1 -7 42238390 4 | ° = " |5 |-38 41 -34
6 2 -4 —4 2 27 29 24

Kpurepuit onenuBanus.

Kaxxnas 3amava orieHuBaeTcst TpeMs O0ayutamu. B mecTtom 3a1aHuu Kaxapli Clioco0 pereHus
OIleHUBaeTCs TpeMs Oayutamu. Tpu Oalia CTaBUTCS, €CIIM 3aja4a MOJTHOCThIO pelnieHa. [[Ba 6ana
CTaBUTCS, €CJIM CTYACHT 3HACT AITOPUTM PEIICHHS 3a/1a4d, YMEET €ro MPUMEHSTh, HO JIeJIaeT
BBIYUCIIUTENIbHBIC OMMOKK. OauH O0alyl CTaBUTCS, €CJIM CTYACHT 3HAET aJIFOPUTM PpEUICHUs
3a/1auu, HO HE YMEET €ro MpuMeHATh. Hob 06aioB — eciiu He 3HaeT alrOPUTM PEIICHUS 3a1auH.
MakcumanbHO BO3MOYKHOE YUCIIO HaOpaHHBIX 0ayioB — 21. OleHka «OTIMYHO» CTaBHTCS 3a 19-
21 6amnoB. OneHka «xopomo» cTaBuTcs 3a 15 - 18 GamnoB. OneHka «yI0BIETBOPUTEIHLHOY
ctaBuTcs 3a 9 - 14 6amnos. OuieHKa «HEYIOBIETBOPUTENbHO» cTaBUTCS 3a 0 - 8 Oaisos.

Tema. DiieMeHTBHI JIMHEHHOT 0 POrPAMMHUPOBAHMS.
3apaum.
1./lannble 3amaun 3anucath B Tabnuiy. IlocTpouTh MareMaTH4ecKyr0 MOJETH 3aJauu.

Pemmte 3a1auy rpaguuecKMM METOJIOM.

a) ®alpuka BBIITyCKAET J1Ba BUAA KPACOK: JUISl HAPYXKHBIX U BHYTPEHHHUX paboT. s ux
IIPOU3BO/ICTBA UCIOJIb3YETCs 1Ba BUJIA ChIpbsi A U B. 3anac cbipbs Buga A 6 TOHH B CyTKH, CBIPbS
B 8 TonH B cyrku. Ha mpousBoacTBO | TOHHBI Kpacku Ul HapyXHbIX paboT pacxoayercs 1
€IMHUIIA CBIPbS BUJIa A M 2 €MHHUIBI ChIpbs BuAa B, a Ha mpon3BoACTBO 1 TOHHBI KpacKu AJs
BHYTPEHHUX pabOT pacxojryeTcs 2 eIMHUIIbI ChIpbs BUAa A U 1eaununa celpbs Buaa B. M3yuenue
pBIHKa cOBITa MOKa3aJlo, YTO CYTOYHBIM CHpPOC HAa KPAcKy JUIsl BHYTPEHHUX pabOT HUKOTIA He
MIPEBBIIIAET CIpOca Ha KPacKy Uil BHEIIHUX palboT Oonblie, yeM Ha 1 ToHHy. Kpome Toro
YCTaHOBJIEHO, YTO CIIPOC Ha KPacKy Ul BHYTPEHHHX pabOT HUKOTJA HE MPEBBIIIAET 2 TOHH B
cyTkd. ONTOBbIE 1IEHBI OJHON TOHHBI KPAaCKU paBHBI: 3 THIC. pyO. A KpacKH JJIS HapYKHBIX



paboT; 2 TeIC. pyO. I KPacKu AJisi BHYTPEHHUX PabOT. YCTaHOBUTH, KAKOE KOJMYECTBO KPACKU
KQ)KJIOTO BUA HAJIO IPOU3BOINTH, YTOOBI JJOXO]] OT pEATH3AINH MPOTYKIIUU ObLIT MAKCUMATBHBIM.

0)Dupma 1o nepepadboTke KapTodess MPOU3BOAUT TPU BU/IA MPOAYKIIUU: TOIbKHU, KYOUKHU
Y XJIOTIbsI. AHAIIN3 3arpy>KeHHOCTH 000PYIOBaHUS U CIIPOCA HA PHIHKE MOKA3bIBACT BOBMOKHOCTh
MpoOM3BeCTH M COBITh 10 1,8 T monek, 1,2 T xyOukoB m 2,4 T xmomnbeB. HeoOXomumblid Juist
nepepaboTku Kaptodenb ¢pupma 3aKynaeT y ABYX mocraBmiukoB. M3 1 T kaprodens mepBoro
nocrasiuka noiydaercs 0,2 T noinek, 0.2 T kyoukos u 0.3 1 xnonbes. 13 1 T kaprodens BToporo
nocrasiyka nosydaercs 0,3 T monek, 0.1 T kyObukoB u 0.3 T xymonbeB. JoXoa oT peanuzanuu
TOTOBOM MPOYKIIMH, KOTOPHIE MOKHO MOJYYUTh M3 OJHOW T KapTodess KakJI0Tro IMOCTaBIINKA
COCTaBISIETO S5 n.e. JUIsI TIEpBOrO TOCTAaBIIMKAa W 6 1.e. Ui BTOPOTO TOCTaBIuKa. Kakoe
KOJIMYECTBO KapTodesnss Haao NpUOpecTH Yy KakKIOro TMOCTaBIIMKA, YTOOBI 00eCreyuTh
MaKCHMAaJTbHYIO MPUOBLTH OT peali3aiiK TOTOBOM IPOYKIIUN C YIETOM BO3MOKHOCTH €€ COBITA.

10 4 38
Otger: a) X = (?;E)' Fax = 3 0) X = (4.5;3), Enqy = 40.5;
2. Pemuts 3JII1 rpadguueckuM MeTo10M.
_xl+ZX2E4 x1+2x2 >4
=
5x;+ 2x, =10 2x;+x, = 4 3%, +2x; = 6
3xy— 2x, = =7
4x1—3x2£12 xl—x22—4 2 4 e
7x, + 4x, < 28 Xy 4%, <6 T
X =0 X, =0 1 0
X 20 X 20 x2 =0
OTtBeThI:
X = (%ﬂ;zjf), Frax =§; X = (i;;i;). Frin =§; 3a/jaya HepaspelHMa
F=2x; — 3x,(min) F = x; — x5(max) F=2x; — 2x,(min)
X1 — 2%, =2 (x;+x, =5 —4x; 4+ 5x, =20
X1+2x, =23 |x;—x,=1 3x;—x, =12
x1+2x2‘=_:6 xl‘l‘xZ:_:’l le+x2:_='1ﬂ
x1—% =0 Xy =2 xy =8
x1=0 x3=0 xy=0
x5 =0 x5 =0 xy =0

X =(2;2), Fin = —4, X=0@2-241-4), A€ [0,1] X =(5;8), Fin = —11;
Fnax =1

3. 3anucaTh TpaHCIIOPTHYIO 3aauy B Tabnuiy. IlocTpouts ee MaTeMaTHuecKyo mMozenb. Halktu
NIEPBOHAYAILHOE PACIPEEIIEHNE IOCTABOK U BBIUYMCINTE CTOUMOCTD IIEPEBO3KH 110 ITOMY IUIaHYy.
IlepeiiTu o NUKITY K IPYrOMY pacIpeIesIEHNIO TOCTaBOK U BBIYUCIUTE CTOUMOCTD IIEPEBO3KH I10
9TOMY ILIaHY.



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 1 (I/IJ'II/I) 3aJjaHui JJ19 NMPOBEACHUA l'[pOMQ)KyTO'lHOﬁ arrecranumn

10.

11.
12.

13.

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

21.
22.

BOl'lpOCbl K 3a49€Ty

Bexkropsl. Onipeenenne 0CHOBHBIX MOHATHN. Oniepaliuu Hajl BEKTOpaMH.
[IpsimoyrosnbpHas cucTeMa KOOpAUHAT Ha IJIOCKOCTH U B IpocTpaHcTBe. Onepaiuu Haj
BEKTOpaMH B KOOpJIMHATHOU (opMme.

CriocoObl 3a/1aHus IPSIMOM Ha MJIOCKOCTH U B IPOCTPAHCTBE.

Kanonunyeckoe ypaBHeHHe MpsiMOi, o011iee ypaBHEHHE MPSAMOii, ypaBHEHHE MPSMOH ¢
YTJIOBBIM KOA((PHITMEHTOM, IMMy4IOK MPSMBIX.

VYros1 MeX Iy PSAMBIMU. Y CIIOBHE MEPIIEHIUKYISIPHOCTH TPSMBIX.

Crioco6s1 3a1anns miockoctu. O01Iee ypaBHEHHUE TUIOCKOCTH.

JIuHeiiHble ypaBHEHUSI U CUCTEMBbI JIMHEHHBIX ypaBHEHUH. OnpeacieHue OCHOBHBIX
MTOHSATHH.

PaBHOCWIIBHBIE TTpEOOpPa30BaHMS CHCTEMbI TUHEHHBIX YPABHCHHI.

Pemienue cucteMbl TMHEWHBIX ypaBHEHHH MeTonoM ['aycca m meromom JKoppaHna-
l"aycca.

bazucHbie U OnopHbIE pelIeHNs CUCTEMbI JIMHEWHBIX ypaBHEHUI.

n
Onpenenenue mpocTpadctea R .

JlunHeiHast 3aBUCMMOCTh M HE3aBUCUMOCTH BEKTOPOB.
n
Basuc npocrpanctea R

HeKkoTopble reoMeTpruuecKie 00beKThl B mpoctpanctse R .

[TonsiTue MaTpuLbl U ASHCTBHS C MaTPULIAMHU.

ITonsTne onpenenurens matpuipl. CBONCTBA ONpeneIUTENEN

OO6partHas MaTpuua.

IIpaBuno Kpamepa.

3aaya IIaHUPOBAHUS IPOM3BOJCTBA.

IlocTanoBka 3ajgaunm JMHEWHOTrO IporpaMMupoBaHus. OCHOBHBIE MOHATHS M HX
OIIpENIEIICHUS.

I'paduueckoe peieHre 3aauu JIMHEHHOTO MPOrpaMMHPOBAHUS.

Pemenue 3a1aum CUMILIEKC-METOIOM C rpa(pnqecxoﬁ HHJIIOCTp&I.IHCIZ.



23. ANrOpUTM CUMILIEKC-METO/A.
24. TlocranoBKa TpaHCIOPTHOH 3a1aui. OCHOBHBIC TIOHATHS U MX ONPEICTICHHS.
25. [lepBoHavanbHOE pacmpenenieHue nocTaBok. Ilepexo oT 0HOM MOCTaBKU K APYroi

0 LIUKITY.

IIpuMepsI 3a1aHNI MUCHEMEHHOI'0 3a4eTa:
1 BapunanT.

1. [lepeuncnutsh Bce criocoObl 3aJjaHusI MPSMOM Ha INIOCKOCTH U HAaIUCaTh
COOTBETCTBYIOILINE YPAaBHEHHUSI.
+1 y-2 X-1 y+2
= " = .
-1 5 1 -2

Haiitn yron mexnay npsitMbIMu

Tlpu kakom 3nauenun npsmpie 2X —3Y+5=0u kx+7y—-5=0
a) MapayieNnbHbl; 0) HeprneHUKYISIPHbI?

2. 3anmcars nannyro CJIY B matpuyHOM BUAE.
Haiite onpenenenne oOparHoit Matpulibl. Pemmmuts CJIY ¢ moMotisio oOpaTHON MaTpHIIBL.

2% + Xy =3,

Pemnte CJIY no npasuny Kpamepa.

3. Hanucate CJIY, cocrosuryto u3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMU, B pa3pelieHHOM
Bujae. 3ammcarh obmiee pemienue ator CJIY. 3ammcary sty CJIY B Tabnumy. 3anucarthb
6asucHoe pemenne CJIY. [late onpenenenue 6a3ucHoro pemenus. [lepeiitu ot aToro
0a3uCHOrO pelieHus K apyromy. bynyt nu 3tu pemienus onopHsiMu? JaTe onpeenenue
OTIOPHOTO PEIIEHUSI.

4. Basuc B npoctpancTeeR %, Kakue 1Ba BeKTOpa MOIyT 00pa30oBBIBaTh 0a3Kc B
npocrpanctse R??

Basuc B npoctpanctBeR? . Kakue Tpu BeKTOpa MOTYT 06pa30BBIBATE 6A3UC B IIPOCTPAHCTBE
R3*?

basuc B npoctpanctBeR™. Kakue BekTopa Moryt o06pa3oBbIBaTh 0a3uc B mpocTpaHcTBe R™?

5. Hana 3JIII:
f=%-% (min)
X — Xy 22,
X+ Xy <3,
X =0, X,=0.

CdhopmynupoBats 3Ty 3amauy. Onucarh aaroput™M rpadguueckoro crnocoba pemieHus 3a1aquu
JIIT. Kako#i BuA uMeeT JOMyCTUMOE MHOXKecTBO? JlaTh onpeneneHus JIMHUM YPOBHS 1I€JIEBOU
(GyHKIMH 1 BEKTOpa - rpaaueHTa. HaliTu pemieHue 3Toi 3a1auu.

6. [lana TpaHcriopTHas 3a1ada



1 2
A=(352), B=(28) C=|2 3
15

CdopmynupoBats 3a1a4y; 3alIMCaTh MATEMAaTHUECKYIO MOJIENb 3TOW 3aJa4un. 3anucaTh
naHHbIe B TaOnuily. HaifTn nepBoHaYaIbHBIN TUIAH MTOCTABOK IO METOY CEBEPO-3aIaHOTO
yIJia ¥ CTOUMOCTD IIEPEBO3KU 10 3TOMY IIany. [lepeltu k IpyroMy riaHy noCTaBOK IO
OUKITY U HaWTH CTOMMOCTD IMEPCBO3KU 110 HOBOMY ILIaHY.

Bapuanr 2.

1. [lepeuncnanuTh Bce criocoObl 3aIaHMsI MIIOCKOCTH M HAITUCATh COOTBETCTBYIOIIHE
YpaBHEHHS.
Haiitu yron mexay niaockoctsMu 2x —y+z—5=0 uw x—-5y+2z—-1=0

Jlpu kakom 3HaueHww K ipsimpie3x —ky+1=0 uw 5x—y+2=0
a) MapayjieNbHbl; 0) IepreHIUKYISIPHBI?

2. 3anucartb nannyro CJIY B MmatpuyHOM BHJIE.
Jate onpenenenue oopatHoit Matpuiibl. Pemuts CJIY ¢ moMorsro o6paTHOM MaTpHIIBL.

2%, + X, =9,
— X% +X, =4
Pemnte CJIY no npasuny Kpamepa.

3. Hanucate CJIY, cocrosiyto u3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMU, B pa3pelieHHOM
Bujae. 3ammcarh obmiee pemienue ator CJIY. 3ammcars sty CJIY B Tabnumy. 3anucarthb
6asucHoe pemenune CJIY. [late onpenenenue 6a3ucHoro pemenus. [lepeiitu ot aToro
0a3uCHOTO perieHus K apyromy. byayT iu 3t pemenus onopHeiMu? JlaTh onpeeieHme
OTIOPHOTO PEIIEHUSI.

4. Basuc B npoctpancTeeR %, Kakue 1Ba BeKTOpa MOIyT 00pa3oBBIBaTH 0a3Kc B
npocrpanctse R??

Basuc B npoctpanctBeR? . Kakue Tpu BekTOpa MOTyT 06pa30BEIBATE GA3KC B IIPOCTPAHCTBE
R3?

basuc B npoctpanctBeR™. Kakue BekTopa Moryt o06pa3oBbIBaTh 0a3uc B mpocTpaHcTBe R™?

5. Hana 3JIII:

f =x +3x, (max)
2X, =X, 22
X +X, <4
=20 x,20
CdhopmynupoBats 3Ty 3amgauy. Onucars aaroput™M rpadguueckoro crnocoba pemieHus 3a1aqyu

JIIT. Kakoit Bua uMeeT TOMycTUMOE MHOXKecTBO? JlaTh onpeneneHus JIMHUKM YPOBHS 1I€JI€BOM
(GyHKIMH 1 BEKTOpa - rpaaueHTa. HaliTu pemieHue 3Toi 3a1auu.



231
6. Jlana TpancriopTHas 3aaqa: A= (12,18) B=(71013) C
127
CoopmynupoBaTh 3ajady; 3alucaTh MaTEMAaTHYECKYI0 MOJENIb 3TOH 3ajaud. 3amucarb
naHHble B Tabnuiy. HaiiTu nmepBoHaYanbHbIA TUIaH MOCTaBOK [0 METOJy CEBEpO-3amaHoOro
yIJIa ¥ CTOMMOCTB IIEPEBO3KH 110 3TOMY IUIaHy. [lepelitu Kk Ipyromy IlaHy IOCTaBOK IO LKLY
Y HAaTH CTOMMOCTB IIEPEBO3KH 110 HOBOMY ILIaHY.

Tema. Teopus npenesios.
3agaum I CAaMOCTOSITeIbHOI padoThI:

1.Haiftu npenensr:

. x?—-bBx+6 . 3x+2x—-1_ 2x*-3x-1
lim im im
¥=2X2 —12x 4+ 20x—-1 —x2 4+ 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?T+4-2  J2—x—yx+6

im im im

x4 X34+64 x-0yx2+16—4x>-2 x2—x-—6
o2+ 53 11—\ x 4 3%-1

lim ( ) im ( ) lim ( )

x—m \2x + 1 x—=oo V2 — X x—eoo 'Y — 3

Otserst: 1/8;-413; 1/4; oo; 0; 2/5; 1/384; 2; 1/10; e® e° e&°

2. HaiiT ipenemnsl, HCIIONb3ys SKBUBAJICHTHRIE OCCKOHEUYHO MaJIble:
arcsinbx . e**—1 _ 1 —cos8x

lim im im—

x=0 tg2x x—0x34+27xx—0 sin’x

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

3. Haiftu mpenensl, NCoiab3ys MpaBmiio Jlomurans:

. x*—7x*+4x+2 2x*-bx+6
lim im lim x*e™
x—1 ¥3 —56x +4 x—w10x2 — 12x + 20 x—o
Ortsetnl: 7/2; 1/5; 0.

4. Haiiti acHMITOTH (QYHKITUH:
y _x3-1 x3-2x -1 x?-2x-1 _x®-2x-1 _x?-2x-1

x2+-‘-l-y B y= y=

1-x x+5
OtBersl: y =Xx; x=43,y=x;, x=-1, x=2,y=1, x=1, x=-5y=x-7.

xZ-9 T x2—x—2

CamocrosiTesibHast padoTa (THNOBbIE BADHAHTHI).

Haiitu acumnrotsl rpaduka ¢pynkuun. Haiitu Touku nepecedeHus rpaguka QyHKIUM ¢ OCAMU
KoopauHaT. V300pa3uTh 3T 3J1eMEHTHI HCCIeI0BaHUs (DYHKLIMU Ha YepTexKe.

. 1-2x? , 1-2x3 5 5x°
A y= Cy=
x? +2x-3 X2 +3x—4 X2 -9
OTBETHBI
1
1 x=-3,x=1y=-2 (0-2%) (z05v2,0)

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






Kpurepuii onenuBanus.

Ecnu Bce 3aanust paboThI BHIIOJIHEHBI IPABUIIBHO, TO OLIEHKA paboThI — «0TIIMYHOY. Eciu
CTYICHT BJAJEeT AITOPUTMOM HAXOXJICHUS BEPTHKAJIBHBIX aCUMOTOT M 3HAET (OPMYIIBI JUIS
HaX0XICHNUS HAKJIOHHOW aCUMINTOTHI U MPAaBUJIBHO BBINOJIHSET OJHO U3 3aJaHMM, TO CTaBUTCS
OIIEHKA «XOpoI0». ECu CTYAEHT 3HAET alrOpuTM HAX0XKACHUS BEPTUKAJIBHBIX ACUMIITOT U 3HAET
(dbopMynbl A HAXOXKACHUS HAKIOHHOW aCHMIITOTBI, HO HU OJHO W3 3aJaHWi MPaBHIBHO HE
BBIIIOJIHSET, TO OIIEHKAa pabOThl — «yAOBIETBOPUTENbHO». Eciau Bce 3amaHus paboThl HE
BBITNIOJIHEHBI, TO OLIEHKA — «HEYI0BJIETBOPUTEIHHOM.

Tema. IndppepennuaibHoe HCUHCTCHHUE.
3agaun.

1. HUccnenosatTh (yHKIHMIO HA MOHOTOHHOCTD U SKCTPEMYM
y=x*—2x?—5y=x3—3x*—-9x+7
OTtBeTsI:
Vmin = ¥(1) = —=6; Yun = y(3) = —20;
VYmax = V(0) = =5; ¥ = ¥(=1) = 12;

y=xXlnxy=x*Inxy=x*Inx
OTBeTHI:
Vmin =¥ = =™ ypn = ¥(e7"°) = —0.5e Ly = y(e7 %) = —0.25¢7"

y= mey =Xe™
OTtBeTHI:
Vmax = y(€) = e_lymax =y(1) = e !
y = xe*y = x%e*
OTBeTHI:
Ymin = }’(_1) = —e™1 'min — .}T(D) =0
Ymax — }’(_2) = 4e7?

1 Hccnenosath (bYHKI_[I/IIO Ha BBIITYKJIOCTb U TOUYKHU neperH6a

y=x=3x"—9x+7 y=2x®—6x%+8x y=3x>—5x*+3x -2
OTBeETHI:

wep =¥(9) = —4 Yaep =¥(2) =120 ypgp =y(D) =1L
y:x21nx y = xe* y =Xe ™

OTBETHI:

Yaep =y(e™) = —15¢73, mep = y(—2) = —2e”%; nep = ¥(2) = 4e~2;

2 MHccrnenoBaTh (PyHKIMIO U IOCTPOUTH €€ rpaduk
y=x*—13x2+36,y= x>+ 6x%y=x? + 4x,

X2

y=xInx, y = xe*, y=e"~

KonTtpoabnas pabora Ned



HccnenoBaTh QyHKIHMIO U TOCTPOUTH €€ TpaduK.

1 y=-x+x*

9 y=x"-15x*
3 y=x-3x’
4. y=x>+3x°
1s .2
5 y=3%+x
6. Y=3x—x
7 Y=-X+X
g Y=x —3x
o y=—%x3+4x
10. Y =8x’ —6x

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

13, Y =X —4x*+3

14. y=x"'-4x*
1 4 2
y==X"—-2X
15." 4
16. Y =x" -2’
y:——x“+£x3
17. 5 5
y=—>x*+x°
18.
y=->x*+8x
19.

0. ¥ =Xx"—8x*+16x’

Kpurepuii orieHuBaHUsL.



Ecnu uccnenoBanue (GyHKIIUH BBITIOJHEHO MPABHIBLHO U rpauk MOCTpOEH BEPHO, TO OIICHKA
paboTel «oTinyHO». Ecnm uccnenoBanue (pyHKIIUHM BBITIOJHEHO MPAaBHWIIBHO, a NPU MOCTPOCHUH
rpaduKa JIOMyIIEHB OMIMOKU, TO OLEHKAa paboThl — «XOpomo». Eciu CTyIeHT 3HAaeT aJroputM
UCCIIeIOBaHUS (DYHKIMH, HO JIONYCKAET BBIYUCIUTEIbHBIC OINMOKH, TO OLEHKa paboThl —
«yZ[OBIETBOpUTENbHO». EcaM CTyAeHT He 3Haer alropur™M, TO OLIEHKa paboTbl —
«HEYIOBJIETBOPUTEIBLHO.

Tema. UHTErpajibHOE HCYUCIICHHE.
3agaun.

1. HaiiTu uHTErpaibl, UCIOJIB3YSI METO]] 3aMEHBI IEPEMEHHOM:

dx dx In°x dx
I3x+1j5—4xj X dXIX In3 x

OTBETHI;

1 1 1 —
§ln|3x+1|+C—Eln|5—4x|+CEEn6x+C +C

2
vVin x

J‘cosxmdxj

OTBETHI:

gsinx VSin+C§ cos’x + €0.25e*" + Cesn* 4+ C

X dx Ix3ex dx jes'”xcosxdx
cos* x

2. HaiiTu uHTErpaibl, UCMOJB3YSI METOI UHTETPUPOBAHUS 110 YACTAM:

j xsin 3xdx j xe?*dx j x In 3xdx

OTBETHI:
—% cos3x+§ sin3x+C0.25(2x — 1)e?* + €0.25x2(2Inx — 1) + €

3. Haiiti uHTErpabl, KCIOIb3ys TOMOIHUTEILHYIO TAOIMIY HHTETPAJIOB:

Imjgx +1I fxf4x3—25

OTBETHI:
;i +C05In ‘2;: +Jax? —25| +C

4. BbrauciauTh OMPCACIICHHBIC HHTCI'PAJIBI.

0.5 aresin 4 € arestg3x + € ln "
. arCSan 3arCSg X 12n3x

2

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

5. Haiitu miomans Gurypsl, orpaHnueHHyI0 rpadukamu ¢pyHkiui. Crenats 4epTex.

y =5x% + 10xy = x+2 y:_3x2 + x4+ 5y = -x+4
OtBetnl: 231/150; 41/54;



KonTpossHas paboTa 5 (TUIOBOM BapUAaHT).

Haiitn HCOMPCACIICHHBIC HHTCI'PAJIbl, BBIYUCIIUTL OIIPCACIICHHBIC HHTCTPAJIbI.

OTBETHI;
dx 1
1. — In|7x— 1|+ C
I?x—l?
dx —2
2. [ 5o —05mTx+C
xIn® x

3’..|'4dSinX X L +C

cos? X cos x

4. [ xe ™ dx —0.25¢ " + C

2 3

5.J'X4dx 0.051n13.5

°5x*+1
6. j xe 2*dx —0.25(2x + 1)e 2 +C
7.jx|n 7xdx 0.25x22mIn7x—1) +C
8.I ?X l,_lnx_”ﬁ +C
3X°—6 62 x+2

Kputepuit onenuBanus.

Kaxxaplif mpaBUiIbHO HalIEHHBIM MHTErpall OLEHUBAECTCS B OJUH Oayi. MakcuManbHO BO3MOKHOE
KonnuecTBo O6ansioB — 8.Ecnu HabpanHas cymMma 6amuioB 8, To orieHKa paboThl «O0TIU4YHO». Ecmu cymma
6amioB 6 win 7, To oneHka paboTsl — «xopoio». Eciu cymma 6amioB 4 wnu 5, To omeHka paboThl —

«YHAOBJICTBOPHUTCIIBLHOY. Ecan CymMMa 6anoB 0 — 3, TO OLICHKAa pa6OTLI — KHCYHOBJICTBOPUTCIIBHO).

PacueTrHas camocrosiTesqibHasA padora 1 (THOBBIE BADMAHTBHI).

Bbruncnute miomanes GUrypsl, orpanuueHHyto rpadukamu ¢yHkiuil. Crenath 4epTex.

1. f(x)=x*-6x-3g(x)=-x+3
2. f(x)=x*-3xg(x)=-3x+4

3. f(x)=x*—6x+119g(x)=x+1

OrtBet: S=343/6

Otser: S=32/3

Ortset: S=4.5



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

5. f(x)=-x*+5x-29(X)=—x+3 Otser: $=32/3
6. f(X)=-x*+6xg(x)=x+4 Otser: $=4.5

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

8. f(x)=-x*+3x+7 g(x)=2x+1 Otser: $=125/6
9. f(x)=-x*-8x-13g(Xx)=x+5 Otser: $=4.5
10. f(X)=-x*+4x-5g(x)=—4x+2 Otser: $=36

Kpurepuii onenuBanus.

Ecnu npaBuiibHO TOCTPOEH YEpTEkK, BEPHO HAMMKMCAH UHTETPAJT IS BBIYUCIICHUS TUTOIIAIN
Y BBIYMCIICHHS BBITOJTHEHBI MPABUJIBLHO, TO OIlEHKAa PabOThl — «OTIWYHO». Ecimu mpaBuibHO
MMOCTPOCH YEPTEK, BEPHO HAIMKCAH WHTErPaJl JJIs BEIYMCIICHHS TUIONIAN, HO MPU BBIYUCICHUIX
CIENaHbl OIIMOKH, TO OIlEHKAa PabOThl — «XOpomio». Eciau mpaBHUIBLHO MOCTPOEH YEPTEXK, HO
HEBEPHO HAMMCaH UHTETPAJT I BEIYUCICHUS TUTOIIa1 (HO BEIYMCIICHUS JOBEICHBI JI0 KOHIIA), TO
OIleHKa PabOThl — «YIOBJICTBOPUTEILHO». ECIM HeNpaBWILHO TOCTPOCH YEPTEK U HEBEPHO
HaIMUCaH UHTETPaJI, TO OLIEHKA — «HEYIOBJIECTBOPUTEIBHOY.

Tema. ®yHKIUM ABYX NlepeMEHHBIX.
3agaun.

1. Haiiti o6nacts onpeaeneHus GyHKIUU OBYX NepeMeHHbIX. CaenaTh 4epTex

z=y9—x2—y2+In(x —y)z=y25—x2 —y2 +In(x? — y)z = arcsin(x — y)

2. Haiitu THHUK YPOBHSI QYHKIMHU BYX MepeMeHHbIX. ClenaTh YepTex.
z=x*+y?z=x%—yz=2x-3y

3. UccnenoBaTh (QyHKIHNIO ABYX MMEPEMEHHBIX HA SKCTPEMYM.

z=x*+y*+xy+x—y+1 OmBer: zyy =2z(-1;1) =0
z=x*+8y>—6xy+5 OTBeT: Z i = 2(1;0.5) = 4
z=yx —2y? —x + 14y OTBET: Zqr = 2(2;4) = 26



Pacuernas camocTosiTeibHAas padoTa (TUIIOBOI BApHAHT).
Jnst GyHKIUY, 3a1aHHOM TaOIUYHO, HAUTH SMIUPHYECKUE (PYHKIIHH:
1. Jlnneiinyio GpyHKUMIO, IPOXOSILYIO YePE3 NEPBYIO U HOCICAHIOK TOUKH;
2. Jluneiinyto (hYHKIHIO, BEIYMCICHHYIO TI0 METOTy HAMMEHBIIINX KBAJIPATOB;
OneHUTh MOTPEHIHOCTH JUIs KaKAOW U3 MOJYYCHHBIX (YHKIHMHA U CPAaBHHUTH PE3YJIbTATHI.
[Toctpouts Trpaduku 3amaHHON (PYHKIMM M HAWICHHBIX SMIOUPUYECKUX (DYHKIHMA HA OJHOM

yeprexe. Halitu 3HaueHust yHKUIui npu x,.

X0 — 2.5
Otet: 1.y = x — 1; Zle EI-Z =2; =15
2.y=095x—1.1; ¥ e2=1.1; y, = 1.275

Kpurepuii onenuBanus.

[TepBoe 3amanue oneHnBaeTcs B 1Ba O0amra. Bropoe 3aganue oneHnBaeTcs B yeThipe Oanmna. Ecim
HaOpaHHas cymMMa 6ayioB 6, TO olieHKa paboThl «OTINYHOY. Eciau cymma OanioB 4 wiu 5, To olieHKa
paboTel — «xopomo». Eciu cymma 6amioB 3, To olieHKa paboThl — «yAOBIETBOpUTEIbHOY». Ecinu cymma
6asoB 0 — 2, TO o1leHKa pabOTHI — «HEYIOBIECTBOPUTEIILHOY.

Tema. CiiyuaiiHbie COObITHS.

3agaun.
1. TloxGpocwiu nBa kyouka. CKOJBKO COOBITHI 00pa3yeT MpoCTPaHCTBO 3JIEMEHTAPHBIX

coObITHH. YKa3aTh IJI1 JAHHOI'O SKCIIEPUMEHTA HEBO3MOXKHOC CO6I>ITI/Ie, HaWTH ero
BEPOATHOCTH, JOCTOBEPHOC COGI)ITI/IC, HaWTH ero BEPOATHOCTD, CquafIHOG CO6I>ITI/IC, HaWTH
€TI0 BEPOATHOCTD; IBa HCCOBMECTHEBIX CO6BITI/I$I, HalTH BEPOATHOCTb UX CYMMEI; JIBa
COBMCCTHBIX CO6I)ITI/IH, HaWTH BEPOATHOCTH UX CYMMEIL.

2. CnoBo UHTerpal CoCTaBIeHO U3 OYKB — KapTouek pa3pe3Hoii a30yku. Hayran nocrator
YeThIpe KapTOUKH U BBIKJIAIBIBAIOT OJIHY 32 JPYroi B MOpsAKe nosBieHus. Haiitu
BEPOSITHOCTH MOJIYYHUTh cl0BO «urpa». Oteet: 1/1680

3. B rpymnmne u3 30 cTyJeHTOB 3K3aMeH 110 MaTeMAaTUKE Ha «OTJIIMYHO» CAAIM 3 CTyJEeHTa, Ha
«xopouio» - 12, Ha «yJOBIETBOPUTEILHO» - 10, a OCTaTIbHBIE CTYIEHTHI MOIYYHIIN
«HEYJOBIIETBOPUTEIbHOY». M3 Tpynmbl Hayraa BEIOMPAIOT ABYX CTyAeHTOB. Halitu
BEPOSATHOCTh TOTO, YTO OHH IMOJTYYHIIU HEYIOBJIETBOPUTENIbHBIE OLleHKH. OTBeT: 2/87.

4. W13 10 6unetoB noTepen 2 BHIMTpbIIHbIX. Hayran nokynaror 5 Ouneros. Haiitu
BEPOSATHOCTH TOTO, YTO CPEIM HUX OyJEeT OJMH BBIUTPHILIHBIHN; 1BA BBIUTPBIIIHBIX;
HUOJTHOTO BBIMTPBILITHOTO; XOTs OBl OJMH BBIMTpbIIHBINA. OTBET: 5/9; 5/36; 7/9



10.

11.

12.

13.

14.

15.

10 pa3HBIX KHUT, CPeIU KOTOPBIX JBE KHUTH OJHOTO aBTOPA, PACIIOIOKEHBI HA OJTHOM
nosike. HaliTu BEpOSATHOCTH TOTO, YTO JBE KHUTH OJTHOTO aBTOpa OYIyT CTOSITH PSIIOM.
Ortger: 0.2

Tpu yueOHHMKA IO MaTEMATHKE | J[BA TI0 SKOHOMHKE IMPOU3BOJIBLHO PACTIONIOKEHBI HA OJTHOM
nosike. HaliTu BEposTHOCTH TOTO, YTO YIEOHUKH 110 OJJTHOMY MPEAMETY OKAKYTCS PAIOM.
Otser: 0.2

ITo xene3HO HOpOre MEepeBO3sIT @ JIETKOBBIX U 6 TPY30BBIX aBTOMOOMIEH. B nopore nBa

aBTOMO6I/IJI$[ HOJIy‘II/IJII/I HOBpC)KI[GHI/ISI. Haf/'ITI/I BGpO?ITHOCTI) TOIr'o, 4TO 3THU aBTOMO6I/IJII/I
2ab

a3HbIX BUOOB. OTBET, —————
p A (a+b){a+b-1)

B rpynne yuurcs 20 roHomieit u 5 neBymiek. J{ns gexxypctB OTBeTa BBIOUPAIOT IBYX
yenoBeK. HaliTu BeposITHOCTB TOTO, UTO BBIOEPYT a) ABYX JIEBYIIEK; O) ABYX IOHOILIEH; B)
neByuky u roHoury. Orsert: 1/30; 19/30; 1/3.

JIBa ctanka paboTarOT HE3aBUCUMO JIPYT OT JApyra. BepostHOCTh OGecriepe0oitHO# paboTh
MEepBOro CTaHKa B TeueHue vaca paBHa 0,85, a Btoporo 0,9. HaliTu BEpOSITHOCTH TOTO, YTO
B TEUCHHE Yaca BO3HUKHYT HAPYIIEHUS B pabOTe TOIBKO y oHOTO cTanka. Oteetr: (.22

BeposATHOCTE OJIHON pean3anuu CBOEH NPOAYKIIMU OJTHUM 3aBOA0M paBHa 0,9, a npyrum
3aBogoM -0,95. HaiiTu BEpOATHOCTB TOTO, UTO XOTS OBl OJIMH U3 3aBOJIOB PEAIU3YET CBOIO
MPOIYKIMIO, €CIIM OHO PEATU3YIOT €€ He3aBUCUMO Jpyr oT apyra. Oteet: 0.995

Ky0, Bce rpanu kotoporo okpaiieHsl, pazpezanu Ha 1000 oguHakoBbIX KyOnkoB. KyOuku
repeMenany U Hayaady A0CTalli OJUH KyOuk. HalTi BEpOSITHOCTD CIEAYIOMNX COOBITHI:
OJIHa TpaHb KyOMKa OKpallleHa; ABe 'PaHy OKpallleHbl; TPU IPAHU OKPAIIEHBI; YETHIPE IPaHU
OKpallleHbl; HA OJJHA TpaHb HE OKpallleHa; XoTs Obl 0jiHa rpaHb okpamieHa. Oteer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpyxHOCTH BMcaH KBaJpat (paBHOCTOPOHHUM TPEYTrOJIbHUK, PABUIBHBIN
IECTUYTOJIbHUK). B kpyr Opocaercs Touka. HaliTu BEposSITHOCTD, UTO OHA MOMAJET B

KBaJpaT (TPeyrojJbHUK, MIECTUYrOJIbHUK). OTBET: Zf T 3"'@/ A 3"5/ 2

B kBaapar (paBHOCTOPOHHMHN TPEYTOJIbHMK, IPABMIILHBIN IECTUYTOJIBHHUK) BOKMCAH Kpyr. B
KBaJpar (pPaBHOCTOPOHHHUIA TPEYrOJILHUK, PABUIBHBIN IIECTHYTOJILHUK) OPOCAETCS TOYKA.
Haiitu BepOATHOCTB TOrO, 4TO TOYKa rmonaier B kpyr. Oreer: T /,;T ;T

’ 4" 373" [2y3

JIBa npyra 10rOBOPUIINCH BCTPETUTHCS B YCIOBJIEHHOM MECTE B POMEXYTKe OT 19 no 20
qacoB. [Ipumeanuii nepBeIM *AET Apyroro He 6osnee 15 MUHYT, MOCHIE YEro YXOIMT.
Haiitu BeposiTHOCTB TOr0, 4TO OHM HE BeTpeTsTcs. OtBeT 49/64

Ha otpe3ok [2,5] Haynauy Opocatotcs e Touku. HaifiTu BeposSTHOCTb TOTO, 4TO
paccTosiHMe MKy HUMHU OyneT Menblie nByx. OtBet: 8/9



16. BeposiTHOCTB TIOTaIaHUs B MUIIICHB TIEPBOTO cTpeika paBHa 0,8, a Broporo pasaa 0,7.
Crpenku He3aBUCUMO JPYT OT Jpyra CAENalH 10 OJHOMY BeICTpenry. HaliTu BeposSTHOCTH
TOT0, YTO, XOTSI OBl OJTMH CTPEJIOK momal B muieHb. OteeT: 0.94

17. Tpu cTpenka HE3aBUCUMO APYT OT Apyra CTPESIOT 0 MUleHH. BeposTHOCTh nonaganus B
Lenb Ui mepBoro crpeska pasHa 0,7, nist Broporo — 0,8, aiis tpetsero -0,9. Haiitu
BEPOATHOCTD TOT'O, YTO BCC TPH CTPECJIKA IMOMAAYT B LICIIb. Haititu BEPOATHOCTH TOI'O UTO
nenb Oynet mopaxena Otser: 0.504; 0.994

18. B rpynmy cnoprcMeHoB BxoasT 20 JBDKHUKOB, 6 BEJIOCUTIEANCTOB U 4 OeryHa.
BeposTHOCTB TOTO, YTO JIBDKHUK BBITIOJHUT HOPMY paspsiaa, paBHa 0,95, Bemocuneauct —
0,8, a 6eryn — 0,75. HaliTu BepOSITHOCTb TOTO, YTO CIOPTCMEH BBITIOJTHUT HOPMY pa3psijia.
Ortger: 0.893

19. JIBe cexperapst 3aMOHSIOT JOKYMEHTHI, KOTOPBIE CKJIAABIBAIOT B OOMIYI0 Nanky. [lepBoiii
CeKpeTaph JieNlaeT OMIMOKY B IOKyMEHTE ¢ BeposTHOCTHIO 0,05, a BTOpPOif — ¢ BEpOSITHOCTb.
— 0,1.IlepBb1it cexperapp 3anonHmWI 20 TOKyMEHTOB, a BTopoil — 30. Hayran B3sThII U3
Mankyu JOKYMEHT oKa3ajcs ¢ omunokoil. HaliTu BEposSTHOCTH TOTO, UTO €ro 3amOJIHHII
nepBbIi cexperapb. OtBet: 0.25

20. PaGouwmii 00CITy»KMBAET YeThIpE CTAHKA, KOTOPhIE pabOTAIOT HE3aBUCHUMO JIPYT OT JIpyTa.
BeposTHOCTB 0051 17151 KaXKJI0TO CTaHKA Ha MPOTsbKeHnH cMeHbl paBHa 0,1.Haiitu
BEPOSATHOCTH TOTO, YTO HA MPOTSHKEHUU CMEHBI: a) paboTaTh OyayT paboTaTh 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh BCE CTAaHKU; B) MPOU30MIET cOOMl B paboTe XOTSI OB OJHOTO
cranka. OtBet: 0.2916; 0.6561; 0.3439.

21. 3BecTHO, 4TO BCXOAUT julib 75% cemsH. Haiitu BeposiTHOCTH TOro, uto m3 500
nocaxeHHbIXx ceMsaH He B3oiaer 130. Oteet: 0.036

22. Ilposepstor nokymentanuto 100 npeanpuHuMaTeneid. BeposSTHOCTh omuiaTebl HAJOTOB IS
Kakgoro u3 Hux paBHa 0,8. HailTu BEpOSTHOCTh TOTO, YTO HAJIOTU OIUIATUIX HE MeHee 70
npennpuHumareneii. Haiitu Hambosnee BeposTHOE YHMCIO OIUIATHBIIMX HAJIOTH U

BEPOATHOCTh TOTO, YTO MMEHHO 3TO YUCIIO MpeAlpUHUMAaTeneil omiaTuian Hajgoru. OTBer:
0.9938; 80; 0.25

23. U3 10 noTepeilHbIX OUIETOB TPH BBHIUTPHILIHBIX. [Ipy MOAroTOBKE K Beuepy OUH OUeT
MOTEPsUH, U ObUIO peleHo 100aBUTh OJJMH BRIMIPBIMIHBINA. KakoBa cTana BeposATHOCTh
BBITSIHYTb BBIMTPbILIHBINA Ouner? Otset: 0.37

24. U3 10 noTepeitHbIX OMIETOB TPH BBHIMTPHILHBIX. [Ipy moaroToBke aBa OuiieTa noTepsuy, U
ObLIO pelIeHo J0OaBUTh OJJMH BBIMTPHIIHBINA. KakoBa cTana BEpOsITHOCTb BBITSAHYTh
BBIMTPBIIHEINA 6uner? Otser: 17/45

KonTposbnas padora Ne 6.
1 BapuanT

1.B smuke 10 nepenymepoBaHHBIX 1apoB ¢ Homepamu oT 1 1o 10. Beinynu oqun map. Kakosa
BEPOSITHOCTB TOTO, YTO HOMEP BBIHYTOTO 1Iapa He npesbimaer 10?7 Otser: 1.



2.B nepBoM fIIMKe Hax0AATCs 1Iapbl ¢ HOMepaMu OoT 1 110 5, a BO BTOpOM — ¢ HOMepaMu oT 6 110
10. U3 kaxa0ro A1uKa BIHYJIM 10 0JHOMY 11apy. KakoBa BEpOSITHOCTB TOTO, YTO CyMMa HOMEPOB
BBIHYTBIX 11apoB He MeHbuIe 77 Otser: 1.

3.B ypue 10 6enbix, 15 yepnbix, 20 cuHux U 25 KpacHbIX ImapoB. Beinynau ogun map. Haittu
BEPOSATHOCTH TOTO, YTO BHIHYTHIH mmIap Oenblid win uepHblid. OTBet: 5/14.

4.Tpu cTpenika HE3aBUCUMO JAPYT OT Apyra CTPEJSIIOT 10 Leiau. BeposTHOCTh nonajgaHus B 1elb
st iepBoro crpenka paBua (.75, mias Broporo — 0.8, mns tperbero — 0.9. Omnpenenutsb
BEPOSITHOCTh TOT'O, UTO BCE TPH CTPEJIKA OAHOBPEMEHHO nonaayT B 1enb. Oteer 0.54

5.B cbopounsrii 1iex 3aBoga nocrymnaeT 40% neraneit u3z 1 mexa u 60% - ux 2 nexa. B 1 mexe
nponsBoutcs 90% craHmapTHBIX aeTaneid, a Bo 2 — 95%. Haymauy B3sTas cOOpUIUKOM JIeTallb
OKa3aJlach CTaHAAapTHOM. HaiiTu BeposSTHOCTH TOTO, 4TO OHA U3roToBJIeHA 2 nexoM. OTBeT: 57/73
6.01npenenuTh BEpOSITHOCTh TOTO, YTO B CEMbE, UMEIOILIEH TISTh IeTeH, Oy/AeT ABe AEBOYKU U TpHU
MajburKa. BeposTHOCTH posKJIeHUS! MaJIbYUKa U IEBOYKHU MPEOaraloTcs 0AMHAKOBBIMHU.
Ortser: 0.3125

7. HaiiTu BeposiTHOCTB TOTO, 4TO Npu Opocanuu kyouka 100 pa3z 5 mossutcs ot 20 o 40 pa3
Otser: 0.1867

2 BapuaHT

1.B ypue 5 Genbix u 10 yepHbix mapoB. KakoBa BeposiTHOCTh BRIHYTh cuHMi miap? OTBert: 0.

2. B epBOM sIIMKE HAXOAATCS IIAPBI C HOMepaMu OT | 110 5, a BO BTOPOM — ¢ HOMepamu oT 6 10
10. 13 kax10r0 S1uKa BBIHYJIN 10 0JHOMY mapy. KakoBa BEposITHOCTb TOTO, YTO CyMMa HOMEpPOB
BBIHYTHIX IIapoB paBHa 11? Oteer 0.25

3. .B ypne 10 Genbix, 15 depnsix, 20 cuHux U 25 KpacHbIX mapoB. Beinynu oqun map. Haiitu
BEPOSITHOCTh TOTO, UTO BBIHYTHIN 1Iap cMHUN Win KpacHbd. OTBeT: 9/14

4. B nepBoM smuke 2 6enbix u 10 4epHBIX 1apoB, BO BTOPOM — 8 OebiX U 4 uyepHbIX. M3 Kaxka0ro
SIIIIMKA BBIHYIM 10 mapy. KakoBa BeposiTHOCTB, uTO 00a 1rapa 6enbie? OTBer: 2/9

5.ImMeroTcst TpU OJIMHAKOBBIX IO BUAY sAKKa. B mepBoM siuke 20 GenbIx mapoB, BO BTOPOM —
10 6enpix u 10 yepHbIX, B TpeThbeM — 20 uepHbIX. V3 BBIOpaHHOTO Hayraj SIIMKa BIHYJIH OCIbIi
map. BeUUCINTh BEPOSITHOCTH TOTO, YTO IIap BBIHYT W3 nepBoro smuka. Oteer: 0.4

6. OnpenenuTh BEPOATHOCTH TOTO, YTO B CEMbE, UIMEIOIICH IATh AETEH, OyIeT TPH JACBOYKH U JBA
MaJlburKa. BeposTHOCTH pokaeHUs MalbuuKa U JIEBOYKH IPENOoIaraloTcs OAMHAKOBbIMU. OTBET
0.3125

7.Urpansayro kKocTb OpocatoT 80 pa3. Onpeaenuts BEposITHOCTh TOTo, 4To udpa «3» MoSBUTCS
20 pa3. Otsert: 0.0162.

Kpurepuu onenuBanusl.

Kaxxnas 3amavya oneHuBaercs Tpems Oamiamu. Tpu Oaa CTaBHTCS, €CIIM 3ajada
MOJIHOCTHIO pelieHa. /[Ba Oania cTraBUTCS, €I CTYACHT 3HaeT (POPMYITY UITH aJTOPUTM PELICHUs
3a/lauM, yMEeT UX MPUMEHSTh, HO JIeJIaeT BhIYMCIUTENbHbIe OOk, OauH 6all cTaBUTCA, €CIU
CTYICHT 3HaeT (GopMylly WIM aJTOPUTM pELIECHUs 3aJa4yd, HO HEe yMeeT UX NpUMEHATh. Hoib
0aJIOB — ecliu He 3HaeT (pOpMyIly HIIM aIrOPUTM pEIICHHS 3a1a4u.

MakcumanbHO BO3MOXHOE YUCII0 HaOpaHHBIX O0amuioB — 21. OneHka «OTIMYHO» CTaBHTCS
3a 19 - 21 ©OammoB. OleHKa «XOPOIIOY» craBurcst 3a 15 - 18 OamioB. OrneHka
«yIOBIETBOPUTEIHHO» cTaBUTCS 3a 10 - 14 6amioB. OuieHKa «HEYIOBIETBOPUTEIBHO» CTAaBUTCS
3a 0 - 9 GamoB.

Tema. Canyuaiinbie BeTH4UHbI. OCHOBHBIE 3aKOHBI pacnpeaeeHusi, UX YUCJI0BbIe
XapaKTepPUCTUKH.
3agaun.



B smuke Haxonstcs 4 mapa ¢ Homepamu oT 1 10 4. Beinynu nBa mapa. CBX —
npou3sBeieHne HoMepoB mapoB. CocTaBUTh 3aKoH pactpeaenenus JJCB, naiitu
MaTeMaTH4YEeCKOE 0XKUAHNUE U TUCTIEPCHIO.

OrtBer:

X 2 3 4 6 8 12

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

35/6; 413/36.
B smmke maxonsatcs 4 mapa ¢ Homepamu oT | 1o 4. Beinynu nBa mapa. CiydaitHas

BenuunHa X — cymMMma HOMepoB 1mapoB. CocTtaBuTh 3akoH pactpeaenenus JCB, naitu
MaTeMaTH4eCKOe OKUIAHUE U AUCIIEPCHIO.

OrtBer:

X 3 4 5 6 7

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

5; 5/3.

JIBa urpaipHbIX KyOHKa OJTHOBpEMEHHO OpocaroT aBa paza. CB X = uucio BeimaneHui
oauHakoBbIX uncesn. CoctaBuTh 3akoH pacnpeaesieHuss CB X, HallTH MaTreMaTH4ecKoe
0XUJAHUE U TUCTIEPCHIO.

OtBeT

X. 0 1 2

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

1/3; 5/18.

[Tocne oTBeTa cTyieHTa Ha BOMPOCHI SK3aMEHAIIMOHHOTO OWJIeTa Mperno aBaTeb 3a/1aeT
CTYJICHTY JOTOJHUTEIbHBIC BOIIPOCHI JI0 TEX MO, MOKA CTYICHT 0OHAPY>KMBAET HE3HAHUE
BoIpoca. BeposTHOCTh TOTO, YTO CTYIEHT OTBETUT Ha JIFOOOW JOMOJHHUTEIBHBINA BOIIPOC,
paBHa 0,9.CB X — 4ucio 3aJaHHBIX JONOJHHUTEIBHBIX BOMPOCOB. COCTaBUTHh 3aKOH
pacnpenenenus JICB, HaliTh MaTeMaTUYECKOE OKUIAHUE U TUCTIEPCHIO.

OrtBerT:

X 1 2 3 [ ..

pi =P(X;) | 0.9 | 0.09 [0.009 | ......

10/9; 10/81.

BepOHTHOCTL TOr0, 4TO CTPCJIOK IOIMaJACT B MHIICHL IIPHU OAHOM BBLICTPCIIC, PaBHA 0,8
CTpenKy BbBLJAIOT MATPOHBI IO TCX IIOP, MOKAa OH HE IMMPOMAXHCTCA. CocTaBuTh 3aKOH
pacnpeaAciiCHUA CB X —uucna INaTPOHOB, BBIJAHHBIX CTPCIIKY.

OrtBerT:

X 1 2 3 | ..

p; =P(X;) | 0.8 0.16 [ 0.032 | .......

5/4 ; 5/16.

IIpoBoauTcst posbirpeim 1000 GuiietoB sotepen, cpenu KoTopeix 100 GHIETOB MMEIOT
BeIUrpHI o 20 pyone#, 10 6uneroB — nmo 100 pybreit, 1 6uner — 1000 pybneii. Kakoit
BBIMTPBIII B CPEHEM MPUXOAUTCS Ha OJIUH OuiieT, ecin 6uset ctout 10 pyoriei.



Ortser 4.

1. 3apan 3axoH pacnpenenenus JCB X.

X |-3 0 1
Y a 3 5

~ o |w

Haiitn mapamerp a.

[TocTpouTh MHOTOYTI'OJILHUK paclpeacacHus;

Haiitn ¢pynkuuro pacnpenenenus F(X);

[Toctpouts rpaduk GyHkuuu pacnpeneneHus F(X);

Haiitn moxy My (X);

Haiitn marematnueckoe oxuganue M (X) ;

Haittu nucniepcuro D(X)u cpeHee KBaIpaTUYHOE OTKIOHEHUE o(X);

Haiitn BeposiTHOCTH monajanust CBX Ha 3ananHoi mpomeskytok: P(—2,5 < X < 2)

1 705

1
Oreera = 1/7;My(X) = 1; M,(X) = e D(X) =L P = 4/7
2. Ywucno teneoHHBIX 3BOHKOB, MIOCTYIAOIIUX B CIIPABOYHOE OFOPO OT aDOHEHTOB MEXIY
MOJyJHEM M YacoM JHA B Jo0Ooi neHb Hemenuw, ecth CB X, 3amaHHas 3aKOHOM

pacrpeeneHus

X, 0 1 2 3 4 5

pi=P(X;)| 03[ 0202010101

a) yoenurech, U4TO 3aJ]aH 3aKOH pacIpeieiieHus,

b) naiigure ¢pynkiuio pacupeaencaus F(X);

C) ompeeuTe BEPOSATHOCTh TOTO, 4TO MeXy 12 yac. 34 muH. u 12 4ac. 35 MUH. B CITIPaBOYHOE

Oropo moctynut 0osbIne 1ByX 3BOHKOB .OT1BeT: 0.3

9. Yucio ommbOOK Ha CTpaHHILy, KOTOpPHIC JeJaeT HEKOTOpas MaIIMHHCTKa, ecTh CB X,
3aJlaHHasl 3aKOHOM paclpe/esieHus

X 0 1 2 3 4 5 6

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

a) yoeauTech, 4YTO 3a/laH 3aKOH paclpeieIeHHUs;
b) naitmure dpynkumto pacupeneneaus F(X);
C) ompelenuTe BEpPOATHOCTh TOTO, YTO MAIIMHHUCTKA cenaeT Oojee IBYX OMIMOOK Ha
CTpaHUILy.
d) onpesienuTe BEpOSTHOCTh TOTO, YTO €10 OYIET caenaHo He Oosiee 4 OmMOOK Ha CTPAHUILY.
Ortser: 0.6; 0.8.
10. IlpoteHT nro/iel, KyMUBIIUX HOBOE CPEACTBO OT FOJIOBHOM OOJIH MOCIe TOTO, KaK YBUACTH
€ro pekyiaMy Mo TeJIEeBUCHHIO, €CTh CIydaiiHasi BeJIMYMHA, 3aJaHHAas 3aKOHOM pacIpeIeIeHUs
X, 0 10 20 30 40 50

p=P(X;) | 010 | 020 | 035 | 020 | 0,10 | 0,05

a) yoenuTech, 4TO 3aJlaH 3aKOH pacIpe/ieieHus,;
b) naiigure Gpynkiuio pacnpeaencaus F(X);

C) ompeneuTe BEPOSITHOCTh TOTO, uTo OoJiee 20% Nto/ieil OTKIIMKHYTCSI Ha PeKIaMy.
OtBert: 0.35



11. CocTaBuTh 3aKOH paCTPEEICHHUS KOJUYECTBA MATBYHKOB B CEMbE C TPEMS JCTbMHU, €CIIH

CUHUTATb BEPOATHOCTU POXKIACHUA MAJIbUYUKA W NCBOYKU PABHBIMH.

OrtBerT:

X,

0

1

2

3

pi = P(X;)

0.125

0.375

0.375

0.125

12. YV yOopuuiibl ecTh CBSA3KAa U3 YETHIPEX KIIIOYEH, Cper KOTOPHIX JIUIIb OJUH OTKPHIBAET
nBeps oduca. B TeMHOTE OHa MBITAaeTCs MOMACTh B oduc, Mpodys Kimoun Hayrana. CocTaBuTh
3aKOH pacIpeielIeHUs] YHCia TOMBITOK OTKPBIBAHKS ABEPH, €CIIM YOOPIIUIIA a) OTKIIAbIBACT
UCTIPOOOBAHHBIN KITIOY; 0) BO3BPAILIAET €0 B CBA3KY.

OtBeT
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. Cpenu 5 ximrodeit ABa moaxonsaT k Asepu. Kioun mpoOyroT oJMH 3a ApyruM, Moka He
OTKpOIOT ABepb. OnpoOoBaHHBIN KITIOY OTKJIAJbIBalOT. HaliT 3aKk0oH pacmpeneneHus ducia
OTIPOOOBAHHBIX KITIOUEH.

OtBer

X 1 2 3 4

p; = P(X;) 0.4 0.3 0.2 0.1

14.Cpenn 6 xirodeid Tpu MOAXOIAT K aBepu. Kimrounm mpoOyroT OJMH 3a APYruM, MOKa HE
OTKPOIOT ABeph. OnMpoOOBaHHBIN KITIOU OTKJIAAbIBAtOT. HaliTh 3aKOH pacmpeesieHus Yrciia
OTIPOOOBAaHHBIX KITIOUEH.

OtBer:

X 1 2 3 4

pi =P(X;) | 05 | 03 [ 015 | 0.05

15. BeposTtHOCTh TOTO, 4TO B OMOIMOTEKE €CTh HE0OXoauMas CTyJIeHTY KHura, paBHa 0,3.
CocTaBuTh 3aKOH pacHpe/esieHns Yucia OuOIMOTeK, KOTOPhIe MPUAETCS OCETUTh CTYJACHTY
JUIS HAXO0XICHUS HY>)KHOW KHUTH, €CJIU OH SIBJISIETCS aDOHEHTOM YeThIpeX OUOIHOTEK.

OtBerT:

X, 1 2 3 4
pi =P(X;) | 03 | 021 |0.147[0.343
16. 3anana QyHKIMS
0, x=0,

[ToxazaTtb, uTo 3Ta (yHKUMA sBiseTcss QyHKuuei pacnpenenenuss HCB X. Brerunciuth
T
BEPOATHOCTH TOro, uTo 3Ta CB X npunnmaer 3nauenus u3 uarepsaia (0, = )

OtBer: 0.5



18.

19.

17. 3amana ¢ynkuus pacnpeaeneaus HCB X

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

BoruucnauTh 3HaueHue nmapamerpa a, HAMTH TJIOTHOCTH f (x)u BeposTHOCTH Toro, uto CB X
npunumaet 3HadeHus ot 0 1o 2/3. [loctpouts rpaduku GyHKOUAF (x)u f(x).

OrtBerT:
0 x=0

flx)= [ 0,5x, 0<x=2,
0, x > 2.

1/4; 1/9.

3anana oTHOCTh pactpenenenuss HCB X
0, x<—1
flx)= [0,125(}: + 1), —-1=x <=3,
0, x> 3.
Haiitu ¢pynkuuto pacnpenenenus F(X).
Orser:
0. x< -1
F(x)= [D.625(x + 1)2, —1=x=3
1, x=>3

3anaHa moTHocTh pacnpeaenenns HCB X
ae*,x =0,

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

BrruncnuTe 3HaueHue nmapamerpa a, HaTH (QyHKIHIO pacnpenenenus F(X) U BEIYHCIUTH

BEPOSATHOCTH TOro, Yo CB X mpuHumaer 3HaueHus u3 uHTepBaia (—2,1).
Orser:

e”, x <0,
F(x) =[

1, x > 0.
1:1—e7?

20. [lo cratucTUYeCKUM JaHHBIM MECSYHBIN JI0X0J HacelneHus Topoaa NuMeeT HopMallbHOE
pacrpeiesieHue co CPeTHIUM 3HaYeHUEM 6 ThIC. pyO. U CPETHUM KBaJPAaTHYHBIM OTKIOHEHHEM
2 ThIC. py0. 3ammcaTh IUIOTHOCTh PACHpPEICICHHUS MECSYHOrO JoXoJla HaceneHus.Haiitu
BEPOSATHOCTh TOTO, YTO HAYTaJ BHIOPAHHBIIN XKHUTEIbh FOPOJa UMEET JOXO0X a) OT 5 110 8§ ThIC.
pyo0.; 6) mensbIIe 12 ThIC. PYO.

Ortser: 0.533; 0.997

21. Bec HoBOpokaeHHOTO pebenka siBisercss CB, umeromeld HOpManbHOE pacHpeesieHue ¢

MaTeMaTUYECKUM OXHJIAHHEM 3,5 KT W CPEIHUM KBaJIpaTUYHBIM OTKIIOHCHHWEM | Kr.
3anucaTh TUIOTHOCTH pacmpenenenus o571oii CB. Haiitu BeposSTHOCTH TOrO, UTO
HOBOPOKJICHHBIH peOeHOK OyneT BeCUTh a) oT 3,5 Kr 110 4 Kkr; 6) 60b11e 3 Kr.

Ortser; 0.1915; 0.6915

KounTtpoJsbHas padora 8 (TUIIOBBIE BAPHMAHTHI).

1 BapuanT

1.CB X 3amana ¢pyHkumei pacupeaeaeHus:



o

X<-1

F(X)=<—+=,-1<x<2.

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

Wk

X
3

2.Haiitu ¢pynkuuto pactpenenenus F(X) u moctpouts ee rpaduk st CBX, 3amanHol 3aKOHOM
pacripesiesieHus:

X 1 2 3

p | 03| 02| 05

Haiitu wmartemaruueckoe oxxunanue, qucrepcuto u P(L5 < X <3).
OrtBer: 2.2; 0.76; 0.7.

3./laHa MIOTHOCTH pacnpeesieHns BeposiTHOCTe! f(x):

0,x<0

fu%:cmxp<xs£.

2

O,x>z
2

Haiitu ¢ynkmuto pacnpenenenus CB X, mocTpouts ee rpaduk.
Orser:

0, x<0

F(x) =1<sin X, O<x§%.

1, x>Z
2

4.CB X pacmpezesneHa o HopMallbHOMY 3aKOHY. MaTemMaTHuecKkoe OKUIaHUE U CpeaHee
KBaJIpaTHYECKOE OTKJIIOHEHHE STOW BETMYUHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitu
BEPOSTHOCTH TOr0, uTo CB npuMeT 3HaueHue, MpuHaAIexkaiee uarepsaity (-2, 3).

Otset: 0.7745

5.CB X paBHOMEpPHO pacmpezieieHa Ha oTpe3ke [a, b]. KakoBa BepOSTHOCTB, YTO OHA IPUMET
3HAYCHHE M3 JICBOU IMOJIOBUHBI OTpe3Ka?
Otset: 0.5

2 BapHUaHT.

1. CBX 3agana ¢pyHKIMEN pacnpeeneHMs:

0, x<£2
F(x)= 2—1, 2<x<4
1, x>4



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

2. Haiitu dpynkuro pactipenenenus F(X) u noctpouts ee rpaduk it CB X, 3amanHoi 3ak0HOM
pacipeseneHus:

p | 03| 01| 06

Haiitu wmartemaruueckoe oxumanue, qucrepcuio u P(L5< X <3).
Otser: 3.9; 2.09; 0.4.

3./laHa TIIOTHOCTH pactpe/IeICHUs BEPOSITHOCTEH f (x):

0,x<0

f(x)=4sin x,0<x <2,

2

0,x> z
2
Haiitu ¢ynkmuto pacnpenenenus CB X, mocTpouts ee rpaduxk.

0, x<0

Otser: F(x) =91-cCo0s X, O<x§%.

1, x>z
2

4.CBX pacmpeneneHa 1o HOPMajdbHOMY 3aKOHY. MaTemaTHueckoe OXHUAaHHE M CpeaHee
KBaJIpaTUYHOE OTKJIOHEHHUE TOW BEJIUYMHBI COOTBETCTBEHHO paBHBI 6 u 2. HaliTu BeposITHOCTh
toro, yto CB X mpumer 3HaueHue, NpuHaIjIexKaiiee nureppainy (4, 8).

OtBet: 0.6826.

5. CB X paBHOMEpHO pacrpejesieHa Ha otpeske [a, b]. KakoBa BeposTHOCTh, YTO OHA MPHMET
3HAYCHHUE M3 TIEPBOM TPETH OTpe3Ka?
Ortser: 1/3

Kpurtepuu oneHuBaHus.

Kaxxnas 3amaya oneHuBaeTrcs Tpems Oamiamu. Tpu Oamia cTaBUTCSA, €CIM 3ajava
MOJIHOCTHIO pelieHa. /[Ba Oana cTaBUTCS, €CH CTYACHT 3HaeT (POPMYITY UITU aJTOPUTM PELIeHUs
3a/1a4uM, yMeeT UX MPUMEHSTh, HO JIeJIaeT BEIYMCIUTENbHbIe OIMOKku. OauH 0all cTaBUTCSA, €CIU
CTYIEHT 3HaeT (GOpMyNy WIH alTOPUTM pEIIeHUs 3aJa4yd, HO HE yMeeT UX MpUMEHsTh. Homb
0a/IoB — ecnu He 3HaeT (JOpPMyIy WM aITOPUTM pelIeHHs 3a1a4u.

MaxkcuManbHO BO3MOXKHOE YHCIIO HAOpaHHBIX 0alioB —15. OleHka «OTIMYHO» CTaBUTCA
3a 13 - 15 ©OammoB. OleHKa «XOPOIIO» crasurcst 3a 10 - 12 oOamioB. OneHka
«YIOBIETBOPUTEIHHO» CTaBUTCS 3a 7 - 9 6amnoB. O1ieHKa «HEYJOBIETBOPUTEIHHOY CTaBUTCS 32
0 - 6 6amoB.

Pacuernas camocrosiTesibHasi padora Ne 1 (TunoBble 3a1aHUs)

Han 3akoH pacnpenenenus JICB X:



Haiitu mapamerp a ;
1) TlocTpouTh MHOTOYTOJBHHUK PaclpeIeICHuUs;
2) Haiitu dynkiuro pactipeaenenus F(X);
3) Ioctpouth rpaduk GyHKIMH pacupeaeneHus F(X);
4) Haiitu Moty M, (X);
5) Haiitu maTematrueckoe oxxumaanue M(X) ;
6) Haittu qucniepcuio D(X)u cpeHee KBapaTHUHOE OTKIIOHEHHE o(X) ;]

7) Haiitu BeposiTHOCTH onaanus CBX Ha 3anannoit mpomesxyrok P(a < X < f3).

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

OtBeT: a = 0.125

0, x=0
0125 0<x=1

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

1, x>3

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

Bapuant 2

X |-1 2 3 5

p 025|105 | a 0,125
P(-0,5< X <35)
OtBer: a = 0.125

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

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

Kpurepuu orieHuBaHUs.

Ecnu HenpaBuiIbHO HaiisieH mapaMeTp a, To paboTa Jajiblie He MPOBEPSETCs U
BO3BpallacTcs CTYyJEHTY Ha HclipaBieHue. Eciu mapaMerp a HailieH BEpHO, TO KaXA0€ 3aJaHHe
oltieHuBaercs 2 6ayutamu. J[Ba Oansa cTaBUTCS, €CIIU 3a/IlaHUe MTOJHOCTBIO BBINOTHEHO. OUH



0aJ1 CTaBUTCS, €CIIH 33JaHUE BBITIOJIHEHO C BHIYHUCIUTEILHOM OMMOKOM Ui rpaduK MOCTPOCH
He coBceM BepHO. Houib GailjioB cTaBUTCS, €CIIU CTYJIEHT HE BBINOJIHSET 3a/laHUE.

MaxkcuMaabHO BO3MOXKHOE 4HCIIO HaOpaHHBIX O0amnoB —14. OueHka «OTIMIHO»
craButcs 3a 13 - 14 6amnoB. Onenka «xopomo» craButces 3a 11 - 12 6amios. Onenka
«yIIOBJIETBOPUTENHHO» cTaBuTcsA 32 10 - 11 6amnoB. OneHka «Hey10BIETBOPUTEIHHO
craButcs 3a 0 - 9 6amos.

PacuerHas camocTosiTesibHast padora Ne 2 (TUNOBbIE 3a/1aHUA)
Jlana GyHKIUS IUIOTHOCTH pacipeaencuus Bepositraocreit HCB X f (X) :

Haiitn mapamerpa;
1) Tocrpouts rpaduk dynkmmn f ()

2) HaiTh QyHKIHIO pacnpeneneHus F (X) ;
3) moctpouts rpapuk dpysxmun F(X);
4) Haiitu mogy My (X);

5) HaiiT MaTematuueckoe oxxuganue M (X);

6) maiiti qucnepcuto D(X) u cpemHekBaapaTHyecKoe OTKIOHEHHE, O (X);

7) wmaiitm BepostHOoCcTh momamanuss HCB X Ha 3amaHHBIA [TPOMEKYTOK: P(asxsﬂ),

cenaTh rpapuuecKyro WUTIOCTPALIHIO.

0, x <0,
Bapuanr 1. f(X): a(4X—X2), 0<x<4, P(2§XS3).
0, X >4,
OtBeT: 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; a(X) =04V5; P = 034375

0, X <0,
Bapuanr 2. f(x)=1ax(2-x), 0<x<2, P(x>15).
0, X> 2.
OtBer: a = 0.75;
0, x<0
F(x) ={-0.25x3+0.75x%, 0 =x <2
1, x> 2

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

Kpurepuu ornieHuBaHUs.



Ecnu HenmpaBWIbHO HaliJIEH mapamMeTp a, TO padoTa Jalble He MPOBEPSETCS U
BO3BpallaeTcs CTYyJEHTY Ha ucnipaBieHue. Eciu napaMerp a HailieH BEpHO, TO KaXA0€ 3aJjaHue
oueHuBaercs 2 6aytamu. [[Ba Gayia cTaBUTCSA, €CIH 3alaHUE MOJHOCTHIO BBITIOTHEHO. OnuH
0aJ1 CTaBUTCS, €CIIH 33JaHUE BBITIOJIHEHO C BHIYHUCIUTEILHOM OMMOKOM M rpaduK MOCTPOCH
He coBceM BepHO. Houb 06ayuioB cTaBUTCS, €CIM CTYJIEHT 3aJJaHHE BBIIOJHEHO C OLINOKOM.

MaxkcuMmanbHO BO3MOXKHOE 4uCiIo HaOpaHHbIX 0aioB —14. OueHka «OTIMYHO»
craButcs 3a 13 - 14 6amnoB. Onenka «xopoio» craButes 3a 11 - 12 6amnos. Onenka
«yZOBIETBOPUTENBbHO» cTaBuTCs 3a 10 - 11 GamoB. OleHka «HEYyA0BIETBOPUTEIHHO
craButcs 3a 0 - 9 6aos.

Tema: MaTemMaTH4eckas CTaTUCTHKA.

3agaun.

1.JI7s1 onleHUBaHUS 3HAHUM CTYIEHTOB 10 MaTEeMaTHUKE MPOBEIM KOHTPOJIbHYIO padotry. Cpeau
BCEX TPYIII BHIOpAIN OJIHY TPYIIY, B KOTOPOU yuUTCs 25 CTyIeHTOB. Pe3ynbTaThl KOHTPOJIBHOM
paboTHI Takue: 3 CTyACHTA MOTYIUITH «5», 10 CTYIEHTOB - «4», 9 CTYACHTOB - «3», OCTaJIbHBIC —
«2». 3ammcarh CTaTUCTHYECKOE pacmpeneieHue JUisi JaHHOW BBIOOPKH. Beramciuth
CTaTUCTUYECKOE CPEIHEE, CPENHEE KBAAPATUYHOE OTKIOHEHUE U MOJY.

2.13BecTHO, uTO 50 aOUTYpHUEHTOB MOIYYHIIN 110 IPEIMETY CIICTYIONTHE OaIIIbI:
121419151418131617201715131716201414131716151916151817 151416 15
1518151519141618181515171516 1614 14 17 12.

CocTtaBuUT BapHaIlMOHHBIN P M paclpeiesieHne 4acTOT JTaHHOW BBIOOpKH. BrrunciauTh pazmax
BBIOOPKH, €€ MOAY U MenuaHy. [locTpouTh MOJIMTOH 4acToT.

OtBetnl. 1: 3.52+/0.7296, 4. 2:8,15,15.5



© ® N o o A~ w

19.
20.
21.

22.

23.
24,
25.
26.
217.
28.
29.

30.
31.

Choucox BOIIPOCOB K 3K3aMEHY

Ornpezenenre Npon3BOIHOM.

I'eomerpuueckuii, prusndeckuii 1 SJKOHOMUYECKUN CMBICI IPOU3BOTHOM.

[IpaBuna muddepeHIMpPoBaHNs, TPOU3BOIHBIE IEMEHTAPHBIX (DYHKIIHH.

[IpousBoHas 0OpaTHOM U CIOXKHOU (PyHKIUH.

Hcnonp3oBanne MpOU3BOAHON Tt MccienoBanus GyHKuuid, pyHkuus ['aycca u ee rpaduxk.
Huddepennunan GyHxumnn

Onpenenenne neppoodpaznoil. HeonpeneneHnHslil nHTErpal.

. CBoiicTBa HEOTIpeIEIEHHOTO UHTEerpana. Tabauia HHTErpasos.
11.
12.
13.
14.
15.
16.
17.
18.

MeToasl HHTErpUPOBAaHUS HEOIIPEAEIEHHOIO NHTErPAJIA.

Onpenenennblil uuTerpan. OnpeaencHue.

['eoMeTprueckuii CMbICIT ONIPEACIIEHHOTO UHTETpaa.

Huterpan ¢ mepemeHHbIM BepxHUM nipenenoM. Oyaknus Jlamnmaca u ee rpaduk.
®opmyna Herotona-JleitOHuna.

MeToasl HHTErpUPOBAaHHUS ONIPENEIECHHOTO NHTErpaa.

[IpunoxxeHne onpeneneHHOro HHTerpaa.

OyHKIMK ABYX MepeMeHHbIX. OCHOBHbIE MOHATHS: 00JIaCTh OmpeneneHus, rpaduk, JIUHUSA
YPOBHS, TPAJUEHT.

YacTHble MPOU3BOIHBIE MIEPBOIO MOPSAAKA, BTOPOTO MOPSAKA.

DkcTpeMyM (QYHKIUU ABYX MEPEMEHHBIX.

OMnupuueckue GpyHKuu. MeToa HauMEHBIINX KBapaTOB

DOnemeHTbl KoMOUHaTOpuku. IIpaBuno cymmsl, npumep. IlpaBuno mpousBeneHus, npumep.
[lepecTtanoBku, omnpeneneHue, npumep. Popmyna yucna mnepecTaHOBOK. Pa3zMmemieHus,
onpenenenue, npumep. @opmyna uucia pasmemiennit. CodeTaHusi, ONpeaeIeHue, IPUMep.
@opmyna uucna coveranuid. CpoiictBa. bunom Hpiotona, ¢dopmyna. CsoiicTBa
OouHoMuanbHBIX KO3 dunuentos. Tpeyroapauk [lackans.

CoObiTusi. Buabl coObITHi: HEBO3MOXKHBIE, JIOCTOBEpHBIC, ciy4aiiHble. OmnpezneneHus,
MIPUMEPBHI.

Knaccuueckoe onpenenenue BeposTHOCTU coObITUs. Onpeienienre, mpumep.
I'eoMeTrpuueckoe omnpeneneHne BeposITHOCTH coObITHs. OnpeaencHue, npumep.
BepostHOCTE CyMMBI COOBITHI. DOPMYTUPOBKU TEOPEM, IPUMEPHI.

VYcnoBHast BEepOSTHOCTh cOOBITHA. BeposTHOCTH mpousBeneHHst coObITHIH. POpMYIUPOBKH
teopeM. IIpumepsr.

[Tonnas rpynna coObiTuil. [IpoTuBONONIOXKHOE COOBITHE. BEpOATHOCTH MPOTHBOIOIOKHOTO
coObiTus. [Ipumepsl.

®opmyna noJiHON BeposiTHOCTH. POpMyIMpOBKA 3a7add, KOTOpass PEIAeTCsl ¢ MOMOIIbIO
(opMyIIbI TOJTHOM BEPOATHOCTH.

®opmyna baiieca. @opmynnupoBKa 3aauu, KOTOpas penaercs ¢ noMouisio popmyisl baiieca.
@®opmyna bepuynnu. dopmynupoBKa 3agaud, KOTOpas PEIIaeTcs C MOMOIIBIO (OPMYIIBI
bepuymu.



32. luckpernas cnydaitnas BenwmunmHa (JICB), ee 3akoH pacmpeneneHus, €ro CBOWMCTBO.
MHOTroyrojapHUK pacrpeaeacHusl.

33. Marematuueckoe oxunanue JJCB, ero cBOHCTBa ¥ BEPOSITHOCTHBIN CMBICTT.

34. Nucnepcus JICB, ee cBOWicTBa U BEPOSTHOCTHBIN CMBICI.

35. bunomuanpHOE pacnpeieseHre, er0 YHCIOBbIE XapaKTEPUCTUKH.

36. 'eomeTpudeckoe pacrpeaescHue, ero YUCIOBbIC XapaKTEPUCTUKH.

37. Pacnpenenenne [TyaccoHa, ero 4uciaoBbie XapaKTEPUCTUKH.

38. ®ynkuus pacupeneneHus cirydaitHoi Bennunabl (CB), ee cBoiicTBa 1 rpaduk.

39. HenpepriBnast cnyvaiinas BennunHa (HCB). @OyHKOMsS MJIOTHOCTH — pacrpenesieHus
BeposTHocTeit HCB, ee cBoiicTBa u rpaduk.

40. Yucnosele xapakrepuctuku HCB: maremaTrueckoe oxunanue u gucrnepcus. OnpeneneHue u
BEPOSATHOCTHBIN CMBICI.

41. PaBHOMEpHOE pacnpe/iesieHne Ha OTPE3KE, €ro YNCIOBbIE XapaKTePUCTUKH.

42. TlokazaTenbHbIA 3aKOH pacIpeielIeHus], €0 YACIOBBIE XapaKTEPUCTHKH.

43. HopmasbHOE pacrpesieieHue, ero YUCIOBbIe XapaKTePUCTHKH.

44. BepoaTHOCTb NONIaIaHNs HOpMaJIbHO pactipeneieHHol CB Ha oTpe3ok [05 B ]

45. BepoaTHOCTh TOMaJaHusl HOpMalbHO pactpeneneHHoil CB B uHTepBasl, CUMMETPUYHBIN
OTHOCHTEIIEHO MaTeMAaTHIECKOTO OXKHIaHHS.

46. TTpaBMIIO TpEX CHUTM.

47. JlokanpHas 1 MHTErpajbHas TeopeMsbl Jlamnaca.

48. dynkuus ["aycca ee rpaduk u cBoiictBa. Tabmuna 3Hauennii pynkiuu [aycca.

49. ®dynkuus Jlamnaca ee rpaduk u cBoiictBa. Tabnuia 3HaueHwit pynkuuu Jlamnaca.

50. CraTucTrka W ee 3a/auu: OINpe/elieHIe 3aKOHA PACTIPEICIICHUS WA €r0 XapaKTePUCTHK TI0
BBIOODKE.

51. luckpeTHbIi M MHTEPBAJBbHBIN CTATUCTUYECKUE DsJbl, TpapUuUecKUe METOAbl HX
n300pakeHUsI.

52. Cratuctuueckasi GyHKIUS pacrpeaesieHus.

53. UncnoBble XapaKTEPUCTUKUA BBIOOPOYHOTO PaCIPEICICHHUS.

54. Cratuctuyeckas nmpoBepka runore3. OCHOBHBIE TOHATUS.

HpaBmIa BBbICTABJICHHUA OLICHKHN HA IK3aMcCHE.

DK3aMeH MPOBOJMUTCS B MHChbMEHHOW (opMe. DK3aMEHIMOHHBIN OuieT BKItodaeT 10
BOIIPOCOB. DK3aMeH mHTcs 2,5 vaca. Kaxnelii Bompoc oreHuBaercs B oauH Oamn. OreHka
«OTIUYHOY» BhICTaBjsieTcs 3a 9 — 10 HaOpaHHBIX OAJIJIOB, OIICHKA «XOPOIIIOY BBICTABIIACTCS 3a 7 —
8 HaOpaHHBIX 0aJIOB, OLIEHKA «YJOBJIETBOPUTEILHOY - 32 5 — 6 OaIoB.

Onenka «OTJINYHO» BBICTABISIETCS CTYAEHTY, KOTOPBIA JAEMOHCTPUPYET TIyOOKOe H
MOJIHOE BIIAQJICHUE COJICp)KAHMEM Marepuaia M TOHSATHHHBIM amliaparoM JAMCIUIUINHBL,
OCYILIECTBIISIET MEKIIPEAMETHBIEC CBSA3H; YMEET CBS3BIBATH TEOPHUIO C MpakTHKOW. CTyIeHT Jaer
pa3BepHyThIe, TMOJHBIE M YETKWE OTBETHl Ha BOIMPOCH OSK3aMEHAIIMOHHOTO Ouiera u
JIOTIOTHUTEIbHBIE BOMPOCHI, COOMIOJAET JIOTUYECKYIO MOCIEI0BATENBHOCTh MPU H3JI0KEHUU
Matepuana. [ paMOTHO UCTIONB3YeT TEPMHUHOJIOTHUIO.

Ounenka «Xopouio» BBICTABISETCS CTYIEHTY, OTBET KOTOPOTO Ha DK3aMEHE B IEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBIIIE KPUTEPUSM, HO OTIMYAETCS MEHbIIEH 0OCTOSTENBHOCTHIO,
r1yOuHOM, 000CHOBAHHOCTHIO U IOJTHOTO. B 0TBETE MOTYT UMETH MECTO OTJENIbHBIE HETOYHOCTH
(HecylecTBeHHbIE OIIHOKH),

OueHka «Y/10BJIETBOPUTEIBHO» BHICTABIISIETCS CTYICHTY, KOTOPBIN JaeT HEJOCTATOYHO
MOJIHBIE W TOCJENOBaTeNbHBIE OTBETHl HA BOMPOCHl AK3aMEHAIMOHHOTO Ouiera U
JIOTIOTHUTEIbHBIE BOTIPOCHI, HO MPHU ATOM JAEMOHCTPUPYET YMEHHUE BBIJCIUThH CYIIECTBEHHBIC U
HECYIIECTBEHHbIC TPU3HAKU U YCTAHOBHUTDH IPUYUHHO-CIICJICTBEHHBIE CBSI3U.



Onenka «HeynoB/1eTBOPHUTEJBHO» BBICTABIISETCS CTYAECHTY, KOTOPBI AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECHOPSIOYHO M HEYBEPEHHO H3J1araeT MaTepHai; He
YMEET BBIIEIATH ITIABHOE U BTOPOCTENIEHHOE, HE YMEET COEAUHATh TEOPETUUYECKUE TIOJIOKEHUS C
MPAaKTUKON, HE YCTAaHABIMBACT MEXKIIPEIMETHBIC CBS3U; JOIMYCKAaeT TIpyOble OIIMOKH MpU
ONPEJEIICHUN CYILHOCTH PACKpbIBAEMbIX IOHSTUM, SIBICHUN, BCIIECICTBHUE HEINOHMMAHUSA HUX
CYLIECTBEHHBIX M HECYILIECTBEHHBIX NPU3HAKOB U CBA3EH; /aeT HENOJHbIE OTBETHI, JIOTUKA U
[IOCJIEJOBATEIbHOCTh U3JIOKEHHUS KOTOPBIX HMEIOT CYILECTBEHHbIE M MPUHLIMIHAIbHBIE
HapyIIEHUs, B OTBETaX OTCYTCTBYIOT BbIBOJIBI.



IIpunoxxenne Ne 2 k padoueil nporpaMme AU CHMIIJIMHbBI
«MaremaTuka Juisi 3KOHOMHUCTOBY
MeToauyeckne yKa3aHus VIS CTYAEHTOB , H3YYAIOWMX JUCUHILIUMHY «MaremMaTuka i
IKOHOMMCTOB»:

JucuunnuHa «Marematuka Juis 3KOHOMMCTOB», uM3ydaemas B l1-oM U 2-M cemectpe,
MpearojaraeT HaIMYue 3HAHUK 10 MaTeMaTHKe B 00beMe MporpaMMbl CpeaHel ImKojbl. [lis
MOCTYIUICHUS HA YKOHOMHYECKUH (haKylIbTET BBITYCKHUK MPEIbsABIsLeT cepTudurat EID mo
MaTeMaTHKe — MPO(HILHBIA YPOBEHB.

Jlisi OCBOGHHMSI NUCIUIUIMHBI HE0OXOAMMa YIOpHas padoTa, peryisipHOe IOCEIICHHE
JMEKIUA W TPAKTUYSCKUX 3aHSATHH, BBIMOJHCHUWE JOMAIIHUX 3aJaHUW, IOATOTOBKA K
KOHTPOJIbHBIM padoTaM.

Cnenyet uMeTh B BUY, 4YTO MaTepuai 0 MaTEMaTUKe Ha JIEKIIMK BCET/a MOAKPEIIISETCS
MpUMepaMy, WJUTIOCTPUPYIOLIUMHU TEOPETUYECKUE TOJI0KEHHs, peleHueM O0a30BbIX 3ajad.
[logrotoBka K  MPaKTUYECKOMY 3aHATHIO JIOJDKHA BKJIIOYATh MPOPAOOTKY JIEKIIMOHHOTO
MaTepuasa Tak, YT00bI MOKHO OBLIO OPHEHTUPOBATLCS B TEPMHHOJIOTHH, HOBBIX TIOHATHSX U, 1O
BO3MOXHOCTH, B HEOOXOJIMMBIX JIJIsl pelIeHus 3a1a4d GopMyiax.

Bonbiioe BHUMaHKe HAJO yIEISATh pEHIeHHIO 3a1a4. J{i1s camocTosITensHON paboThl JoMa
MpeIaraloTcs 3a7add, aHaJOTHYHbIE PEIICHHBIM MpUMEpaM Ha JICKIUSX W Ha MPaKTUYECKHX
3aHATUSIX WK 0oJiee CI0XKHbBIE, IS pelIeHUs] KOTOPBIX HAJI0 XOPOIIO NOHUMATh, KaK pelIaioTcs
0a30BELIE 3a1a4H.

[To mepe ycBoeHHUs Kypca MOJIE3HO COCTAaBIATh IJI0CCApUil OCHOBHBIX MOHATUH U GOpMYIT
JUCITUTIIMHBI, YTO TIO3BOJISIET CHCTEMAaTU3UPOBATH TMOJyYEHHBIE 3HAHWS, YBUJIECTh aHAJIOTHH,
MOHATH HEKOTOPhIE 3aKOHOMEPHOCTH, KOTOPBIE MPATAIKUCH 32 IOTOKOM y4eOHOM nH(popmanuu B
TEYEHHE CEMECTpa.

HNHTepec K AMCHUILIMHE PAa3BUBAETCSA MPU 3HAKOMCTBE C JOMOJHUTEIBHOMN JIUTEPATYPOd,
KOTOpasi pPEeKOMEHJOBaHa sl Oojiee TIIyOOKOTO 3HAKOMCTBa € IpoOjeMaMud TPUMEHEHUS
MaTeMaTHKU B SKOHOMUKe. JIuTepaTypa, mpuBeieHHasl B 3TOM CIIMCKE, HMEET pa3Hblil YPOBEHb
CJI05KHOCTH: COBPEMEHHBIN HAYYHBIN U «PEUENTYPHBIN», pACCUMTAHHBIN HA MEHEE MTPOJABUHYTOTO
B MaTeMaTH4YeCKOM IIJIaHe CTYAEHTa, HO HMHTEpecyloulerocs mareMatukoi. M3ydenue s3Toit
JUTEPaTyphl JaeT TOYOK K MOUCKY JHUTEepaTypbl MO BHIOPAHHOIN TEMAaTHKE C HCIOJIb30BaHHUEM
PECYpPCOB UHTEPHETA.

JUis TpoBepKH YCBOEGHHS TEOPETHMUECKOTO Marepuaja W YMEHHsS pellarh 3a7adu
MIPOBOJIATCS ayAUTOPHBbIE KOHTPOJbHBIE paboThl. JloMa BBIMOIHSAIOTCA pacdyeTHble paOOThI, IS
BBITIOJIHEHUSI KOTOPBIX HEOOXOIMMO CpPaBHUTEIbHO MHOro BpemeHu. [Ipu HeoOxoaumocTu
MPOBOJATCS  KOHCYIbTAllMU MO  pa3dopy peuieHus 3ahay, M[peAHAa3HAUYEHHBIX  JUISA
CaMOCTOSITENILHOTO  pemieHus. Ecnu  KoHTpolbHas paboTa 1O TeMe  OICHUBAETCS
HEYJIOBJIETBOPUTENHHO, TO OHA I0JDKHA OBITh Niepenucana. KpoMe Toro, mpeaBapuTeabHO T0JKHA
OBITH clienaHa paboTa Ha/l OITHOKAMU.

N3ydyeHne AMCUMIIMHBI 3aBepIIaeTCs NHUCHMEHHBIM JKk3aMeHoM. [lnsg »K3aMeHa
COCTaBIISIIOTCA 3aJaHUsl, KOTOPhIE BKJIIOUAIOT KaK TEOPETUYECKHE BOMPOCHI, Tak M 3amaud. Ha
MOATOTOBKY K DK3aMEHY, KaK MPaBHUIIO, BRIIEISIETCS TPH IHSA. Bo BpeMs mOAroTOBKH MPOBOIUTCS
TPYIIOBasi KOHCYIbTAIUA.



