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1. Henu ocBOEHHS TUCIIUTITHHBI

Marematuka, Kak (yHIaMEHTalbHAs JUCHUIUIMHA, oOecreynBaeT (HOpPMUPOBAHHE
MIPEJICTaBJICHHS O MECTE M POJIM MAaTEMATHKU B COBPEMEHHOM MHPE, MUPOBOH KyJIbType U UCTOPHH.
[lenpto OCBOCHHUS IUCIMIUIMHBI SBISETCS (HOPMHpPOBAHHE MATEMaTHYECKMX 3HAHWUW, YMEHUU W
HAaBBIKOB, CIIOCOOCTBYIOIIMX Pa3BHTHUIO KYJIbTYPhl aHATUTHYCCKHX MPEOOPa30BaHUMN, JTOTHIECKOTO
U QITOPUTMUYECCKOTO MBINIICHUS, MAaTEeMAaTHICCKOW WHTYUIIMM B TOCTAHOBKE 3a7ad W BHIOOpA
WHCTPYMEHTAIBHBIX CPEJICTB MOJICITHPOBAHUS M aHAIH3a SKOHOMUYIECKHX TIPOIIECCOB.

2. MecTo THCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

Hucuunnuna «MaTtemaTtuka [UIsi SKOHOMHCTOB» OTHOCHUTCS K OOS3aT€IbHOW 4YacTH
00pa3zoBaTeIbHON MpOTrpaMMbl. J[MCIMIUIMHA COCTOUT M3 TpeX pas3fienoB: «JIuHeiHas anrebpay,
«Marematnueckuii aHanu3» W «Teopus BEpOSATHOCTEM W MaTEMaTH4YeCKas CTATHCTHUKA,
SIBJISTFOLIIAXCST HEOOXOTMMBIMU JIJISl OCBOCHMSI BAPUATUBHOM YaCTH MaTeMaTUdeckoro nukia. Otoéop
Marepuana TMpecieNyeT CIEeAyIoNue IeJInu: BHYTPUIPEIMETHbIE — O0O0ECIeUeHUE IeIIOCTHOTO
BOCTIpUSATUS JUCHUIUIAHBI; MEXIpPEAMETHbIE — oO0OecleuyeHne MaTeMaTHYEeCKUM alnapaToM
CMEXHBIX TUCHUIUINH, TPOodECCHOHAIbHBIE — (JOPMUPOBAHNE YMEHUS PUMEHITh MaTEMAaTUUECKHE
METOJbl ISl PEHICHHS SKOHOMHMKO-MaTeMaTH4yecKnX 3agad. OcBO€HHME MaHHOW JUCHMILIMHBI
HEO0OXO0UMO JUTsl AUCIUIUTHH: MuKposKkoHOMIKa, MakposkoHoMuka, CTaTUCTHKA, DKOHOMETPHUKA,
®uHaHChl, MakKpO3KOHOMHYECKOE MIJIaHUPOBAHKE U TPOTHO3UPOBAHUE.

3. [InaHupyemMble pe3ybTaThl 00y4YeHHUsI MO TUCHUILINHE, COOTHECEHHbIE C MUIAHMPYEMbIMH
pe3yJbTaTaMu 0CBOCHUS 00Pa30BaTeJIbHON MPOrpaMMBbl

[Ipouecc u3ydeHus: TUCHUIUIMHBI HAmNpaBlieH Ha (OPMUPOBAHUE CIEAYIOIIMX 3JIEMEHTOB
kommneteHuit B cootBeTcTBUU ¢ ®I'OC BO, OOIT BO u npuoOpeTeHus: ClIeayrIX 3HAHHM,
YMEHUM, HaBBIKOB U (MJIN) OTIBITA IEATEITLHOCTH:

@Dopmupyemas Nuauxarop Ilepeyenn
KOMMeTeH s JOCTHKEHHU S IJIAHMPYEMBbIX pe3yJbTATOB 00y4eHus:
(xox u KOMIIeTEHIIUH
(opmyauposka) (kox M popmMyIUPOBKA)

YHI/lBepCZUIbele KOMIICTCHII MU

3Harb

OcHOBHEBIE OnpeIeNIeHIs U TOHITHS NU3Y9aeMBbIX
pa3aenoB TUCITUTLUINHBI M KX YKOHOMUYECKHE
WHTEPIPETAINH JIIS TOCTPOCHUS IKOHOMHUKO-
MaTeMaTHYEeCKUX MOJIEIICH

Ymern

YK-1. Cnocoben CocTaBiATh MATEMATUIECKHE MOJIENH ISl PEIICHUS

OCYIICCTBIIATD . 3aJ1au JIMHEWHOTO MPOrpaMMHUPOBaHHS. Y METh
MONCK, KpUTHICCKHUHU pemats 3JII1 cummiekc-MeToa0M, a TaKKe METOJ0M
aHaJIu3 U CUHTE3 YK 1.1 OSYH_IGCTBJ'ISICT HIOTEHIIMAJIOB PEIIaTh YaCTHBIM Cydaii 3a1aun
MH(pOpMaLKH, CHCTCMHBIN aHATN3 JTMHEHHOTO TIPOrPaMMHPOBAHHUS — TPAHCIIOPTHYIO
anMeH;m: 3aJ1a4M, BBIAEIISS €€ 3azauy.

CHCTEMHBIA IOAXO0I 0a30BbIE COCTABIIAIOIIHE Buagern

JUTSL PELICHUS
IIOCTaBJIEHHBIX
3ajad.

TexHUKOH BBIYMCIICHUS TPOU3BOJHBIX U
HaXOXKAECHUSI HHTETPAJIOB OT CIOXKHBIX (DYHKINH,
TEXHUKOW MCIIOIB30BaHUS METOAOB KOMONHATOPUKU
JUIs1 BBIYMCIICHUS] BEPOSITHOCTEH COOBITHIA,
Teopemamu baiieca u cxemoil bepHyH, TeXHUKOM
BBIUHCJIEHUS YMCIIOBBIX XapaKTEPUCTHUK AUCKPETHBIX
Y HETIPEPBIBHBIX CIy4YailHbIX BeNWYNH. Braners
3JIEMEHTaMHU MaTeMaTHYECKONW CTaTUCTUKH.




OIIK-1

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

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

3HaThb:

OcCHOBHBIC HaNpaBJIEHUS UCIIOIB30BAHUS allnapaTa
JUHEHHOU anreOphl, MATEMAaTUYECKOTI0 aHAJIN3a U
TEOPUU BEPOSITHOCTEH B TEOPETUUECCKUX U
3KCHCpI/IM€HTaJII)HI)IX HCCIICAOBAHUAX IJIs1 pCHICHI/Iﬂ
JIKOHOMHYECKHX 3a/a4,

YMeTh:

Pemate 3amayn JUCLMIIINHEL, HEOOXOAUMBIE IS
IlaHBHCfImCFO HUCITOJIB30BaAHUA MAaTEMATHYCCKOI'O
arnmapaTa B 9dKOHOMUYECKUX MPUIOKCHUSIX.

Baaaern

ATnmapaToM JTHMHEHHOM aareOpsl JUisl pelleHHs
CHCTEM JIMHEHHBIX YpaBHEHUS Pa3IMIHbIMU
METOJIaMHU, JIJIsl pellieHns 3a]1a4 JINHEHHOTOo
POrpaMMHUPOBaHUs rPaUIECKHUM CIIOCOOOM H
TaOMMYHBIMY aJropuTMamMu. Brnasers anmapatom
g depeHIInaIbHOr0 HCYUCICHUS TSI HAX 0K ICHUS
rpajJiMeHTa 1ejeBoi (pyHKIMHU, a TAKKE armapaToB
WHTErPAILHOT0 HCYUCIICHUS JUTS HAXOXKJICHHS
MaTEMaTHYECKOTO OKUIAHUS U JUCIICPCHH
HETPEPBIBHBIX CIYYaliHBIX BEINYHH.

HUI-OIIK-1_3
IIpumensier
MaTeMaTHIeCKUH
amnmapar Tl pereHus
MIPUKITATHBIX U
TEOPETHUECKUX 3a/1a4
JKOHOMHUKH.

3HaTb:

OCHOBHBIC ITOJIOJKEHUS, ONPEACICHUS M TSOPEMbI
JTUCIMILIMHBI C LIEIBbI0 MPUMCHEHUS
MaTEeMaTHYECKOI0 anmnapara st peieHus
MPHUKJIAIHBIX 331aY.

Ymersn:

OcymecTBIsATh TONCK HEOOX0ANMOM HH(POPMAITUU
UL MATEMAaTUIECKOI'0 PEIICHHUS] SKOHOMUYIECKUX
3amay. Micnonp30BaTh (PyHKIIMN U UX CBOMCTBA IS
OIMCAaHMs SKOHOMHUYECKHX TporeccoB. BoiOupats
BEPOSITHOCTHBIE U CTATUCTUYECKUE METOBI JUIS
aHaJIu3a SKOHOMUYECKUX JAaHHBIX B COOTBETCTBHUHU C
MOCTABJICHHOH 3a/1ayeil, BBIYUCIIATh XapaKTEPUCTUKU
JCB u HCB.

BiiageTb HaBbIKAMHU:  HUCIIOJIB30BAHUS OCHOBHBIX
ONPENENCHUN, TOHATUI IS PeLIECHUS
KOHOMHYECKUX 3a[a4; YMETh PEIlaTh CUCTEMbI
JTMHEHHBIX YPaBHEHUH, BBIYUCIISATD ONPEACIUTENH 1
oOpaTHbBIE MaTPUIIBL, peLIaTh 3a4a4H JUHEHHOTO
POrpaMMHUPOBAHUS, BEIYUCIIATH IPOU3BOTHBIE
CJIOKHBIX (DYHKIMH, BBIYMCIISATH HHTErPAIbI,
HaXOJUTh YHCIIOBBIC XapaKTEPUCTUKHU TUCKPETHBIX U
HETIPEPBIBHBIX CIy4aliHBIX BEINYHH.

4. O0beM, CTPYKTYPA U coAep KaHHe U CHUIINHBI

OO01ast TpyA0€MKOCTh AUCHUIUIMHBI COCTABISET 9 3a4eTHBIX eUHMIL, 324 aKaj. 4acoB.




n/n

Tembl (pa3aesibl)
JUCHMILJIMHBI,
HX COJep:KaHue

Bunsbl yueOHBIX 3aHATHIA,
BKJIIOYASl CAMOCTOSITEJIbHYI0
padoTy CTYAeHTOB,

U UX TPYA0EMKOCTh
(B akageMHYeCKHX Yacax)

DopMbI TEKYLIET0
KOHTPOJISI YCIIEBAEMOCTH

®opMa IPOMeKYTOUHOI
arTecTaluu

=3
5 KonTakTHas pabora (no cemecmpam)
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3aganus s
Beenenue. BekropHas . o
. CaMOCTOSTEIbHON PabOThI
1 |anrebpa. YpaBHenue npsimoii | 1 4 | 4 2 8
CamocrosiTensHas padora
1 TUTOCKOCTH.
Nel
3amanus ans
2 |IIpocTpaHCcTBO 1 2 2 2 4 CaMOCTOSATENHHON PabOTHI
Tect 151 caMONIPOBEPKU
6 mom uucne ¢ 30 u JJOT 1 2
A OVK 6 LMS Moodle
3ama"us Wi
3 |Marpuiisl ¥ OnpeaeIUTEIH 1 |12 12 2 10 | camocTOsATENIBbHOI pabOThI
KonTtponrsaas pabora Nel
6 mom wucne ¢ 20 u JJOT 2
. Samganus st
CucTembl THHEHHBIX M
4 . 1 4 4 2 8 | camocTOsTEIBHOM PAadOTHI.
anredbpanvecKux ypaBHEHUH
KonTtponsaas padora Ne2
OneMeHTsI JIMHENHOT O 3ananus fa
5 1 |14 | 14 2 13 | camocTosTENHHON PabOTEHI.
MIPOrpaMMHUPOBAHUS
KontponpsHas pabora No3
0,31 11,7 3auyer
Hroro 3a 1 cemect
P 36 | 36 10 | 0,3 | 54,7 144
6 mom uucne ¢ 30 u JIOT 3 4
BBoanas meknusi. OCHOBEI SagaHus mis
6 |mddepernmansHOTO 2 6 8 2 8 | caMocTosATENBHOM PaboTHI,
HCYUCIICHUS. KontponpsHas pabora Ne 4
SagaHus mis
7 |DyHKIUU ABYX MTEPEMEHHBIX. | 2 2 2 2 4 <
YHICHIH ABYX T1ep CaMOCTOSITENbHON padoThI
OCHOBBI HHTETPAJILHOTO 3anaHus 115
8 p 2 6 6 2 8 CaMOCTOSITENbHON padoThI
HCYUCIICHUS
KontponbsHas pabora Ne5
6 mom yucne ¢ 30 u JJOT 2 4
DNeMeHTHI TeOpUn
P . KonrtponeHast paborta Neb.
9 |BepositHOCTEi. CrydaiiHbie 2 6 6 2 12
KontponsHas padora Ne7
COOBITHSL.




CrnyyaitHble BETHYHHEIL,
OCHOBHBIE 3aKOHBI

10 2 12 | 10 2 13

pactpenenenust CB, ux

YHUCIIOBBIC XaPAKTCPUCTUKH.

3ananus Ans
CaMOCTOSITENbHOM PabOTHI.
KontponsHas padora Ne§

11 DneMeHTH MaTeMaTHYeCKOMH 2 4 4 5 8 Saganus 1t
CTaTHUCTHKH CaMOCTOSTEIBHON PabOTHhI
B mom yucne ¢ 30 u JJOT 1 2
DKk3aMeH

IIpu noxroroske
sk3aMmeny: Tect mns

05| 335
CaMOIPOBEPKH 1O
pe3ynbTaTaM OCBOCHUS
JIACTIATUTAHEL
6 mom uucne ¢ 20 u JJOT 3 6 |Tect mis caMOnpoBEpKH 110
pe3ynbTaTaM OCBOCHUS
JACTIHATUTAHEL
OVK ¢ LMS Moodle
Bcero 3a 2 cemecTp 36 | 36 12 | 0,5 | 86,5
6 mom uucie ¢ 30 u JIOT 3 6
HUTOTO 72| 72 15 | 0,8 | 140,9
¢ mom uucne ¢ 30 u JIOT 6 10

Coaep:xkaHue pa3aejoB IHCHUIIHHBI:

1. BekTopsbl
1.1 Onpenenenue. JleiictBue Hajg BekTopamu. JleiicTBHS HaJ BEKTOPaMH B KOOPJIMHATHOM opMme.
1.2. Yron mexnay BekTtopamu. PaccrosiHue mexay Toukamu. Hampaisitomye KOCHHYCHI BEKTOpa.
YpaBHeHHE OTpe3Ka.
1.3 IlpoctpanctBo Rn. J{nuHa BekTopa. CkajsipHOe MPOU3BEICHIE BEKTOPOB.

2. Marpuubl 4 onpeeTuTeIH.

2.1. Onpenenenue. JlefictBue Hax Marpunamu. TpaHCIOHUpOBaHHE MaTpuilbl. CHMMETpHYHAS
MaTpuIa.

2.2. Onpenenurenu. CriocoObl BBIUMCIACHUS ompenaenuTesed 2-ro u 3-ro mopsakoB. CBolcTBa
OTIPEICIINTENEH.

2.3. MuHOpBHI 1 areOpanyecKue TOTOJHEHHUS. Beanucienrne onpeneuTenei BICIIUX MOPSIIKOB.
2.4. O6partnas Matpuia. CriocoObl BEIYUCIECHUS 00paTHOM MaTPHIIBI.

3. Cucrembl JINHEHHBIX aJIredpanyecKuxX ypaBHeHHit

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

3.2. Meroxn XKopaana —I"aycca pemenus CJIY. OnopHsle pemienus cucrtemsl. [lepexos oT oqHOro
OIIOPHOTO PELICHHUS K APYTOMY.

3.3. IIpaBuno Kpamepa pemenus CJIY.

4. 3agava JIMHEIHOr 0 NPOrPaMMHPOBAHMSA.

4.1. 3amava rulaHUPOBaHMS TPOU3BOJICTBA. 3a1aua o auete. [locranoska 3JII1.
4.2. T'eomeTpuueckoe pereHne 3aaui JUHEHHOTo MpOrpaMMHPOBAHUSI.

4.3. Pemienue 3JIIT cummiiekc-MeTo10M.



4.4. TlocranoBka TpaHcnopTtHoi 3amaun. Onopuoe permenue T3. Lluki, MeTon ceBepo-3amaaHoro

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

5. OcHoBbI 1M PepeHIHATBLHOT0 HCYHCTICHHUS.

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 MPOCTEHIITNX SJIEMEHTAPHBIX (PYHKITHIA.

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

5.5. ®yHkuMs ABYX EepeMeHHBIX. YacTHBIE TPOU3BOAHBIE 1-TO U 2-TO MOPSAKOB.

6. OCHOBBI HHTETPAJIbHOT0 HCYUCIEHUSI.

6.1. [TepBooOpa3Has W HeONpeAeNCHHBId WHTeTpay. TaOmuIa OCHOBHBIX HEONPEACICHHBIX
uHTerpasioB. OCHOBHBIE CBOMCTBA HEOMPEICTICHHOTO HHTETpaIa.

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

6.3. OnpenencHHBI WHTETpA. [ €OMETPUYECKHIA CMBICT ONpEISIICHHOTO WHTerpayia. dopmyra
Hrerotona-JleitOuuna. [Ipunoxenus onpeneneHHOTO HHTErpaa.

7. D1eMeHTbI TeOPUU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH.

7.1. OcHOBHBIC TIOHSITHS TEOPUHU BEPOSTHOCTEH. T€OPEMBI CIIOKEHHSI M YMHOKEHUS BEPOSITHOCTEH.
7.2. ®opmymna monHOW BeposTHocTH. Dopmyna baiteca. AnpwopHblE W anoOCTEPHOPHBIC
BEPOSITHOCTH.

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

8. Cayuaiinble BeJUYUHbI

8.1. 3akoHBl pacmpelesieHus TUCKPETHBIX CIy4alWHBIX BEIMYMH: OMHOMHAJIBHBIA 3aKOH, 3aKOH
ITyaccona, reoMeTpHU4ECKUM 3aKOH.

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

8.3. HemnpepriBHBIC ciyyaiinble BenuuuHbl. DyHKIMS pacmpenencHus BeposTHOCTeH. DyHKIus
IJIOTHOCTHU pacnpenaeneHus BepositHocteit HCB.

8.4. Uucnossle xapaktepuctuku HCB: wmaremartnueckoe OXuJaHHWe, AUCIEPCHUs, 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. T'enepanbHas u BBIOOpOUHAsi COBOKYIMHOCTh. CTaTUCTHUECKOE pacnpeaeneHne Bpidopku. Moa,
MeIHaHa.

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

9.3. CraTucTuyecKkue OLICHKH MapaMeTpoB pacmpeaeneHus. [ 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 MPOIlecca Mo JUCIUTLIHHE

B mporecce o0ydeHust HCTIONB3YIOTCS Cieyonue 00pa3oBaTeIbHbIE TEXHOJIOTHH:



BBoaHast 1eKUMA — 1aeT I1EpBOE LEIOCTHOE MPEACTABICHUE O IUCLUILUIMHE U OPUEHTUPYET
CTYIAEHTa B CHUCTEME M3y4CHHUS AAHHOW JUCHMIUIMHBI. CTYIEHThl 3HAKOMSTCS C HAa3HAYEHUEM U
3aJjauaM# Kypca, ero poJibl0 U MECTOM B CUCTEME y4eOHBIX AUCIUIUIMH U B CUCTEME MOATOTOBKHU B
uenoM. Jlaercs kpaTkuil 0030p Kypca, UCTOPHS pa3BUTHs HAyKU U NIPAKTHKH, JOCTHKEHUS B 3TOU
cdepe, IMEHA W3BECTHBIX YYEHBIX, M3JIaraloTCsl MEPCIEKTUBHBIC HANPaBJICHUs nccienoBannid. Ha
9TOM JIEKIIMM BBICKA3bIBAIOTCSI METOIMYECKUE U OpPraHu3allMOHHbIE 0COOEHHOCTH paboThl B paMKax
JAHHOW JUCHUIUIMHBL, a TaKKe JaeTcsl aHajlu3 pPEKOMEHIYeMOW y4eOHO-MeTOInYecKOM
JIUTEPaTyphl.

AxajeMHYecKasi JEKIHA ¢ JIEMEHTAMH JIeKIHH-0ecebl — [I0CJIEI0BATEIbHOE  U3JI0-
KEHUE MaTepuana, OCYLECTBIEMOE INPEUMYHIECTBEHHO B BHJE MOHOJIOTA IIPENOJABaTENs.
DneMeHTHI JIeKIIMHU-0ece/lbl 00eCTIeYrBalOT KOHTAKT MPENoAaBaress ¢ ayIuTopueil, YTo MO3BOJIsSET
MIpUBJIEKaTh BHUMAaHHUE CTYAECHTOB K HauOoJyiee BaKHBIM T€MaM JIMCLUIUIMHBI, aKTUBHO BOBJIEKATh
UX B Y4e€OHBIH mpoliiecc, KOHTPOJIUPOBATh TEMIT U3JI0KEHUS y4eOHOT0 MaTepuaia B 3aBUCUMOCTH OT
YPOBHS €r0 BOCHPHUATHS.

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

Koncynbraumm — BujJ y4eOHBIX 3aHATUHN, SBISIOMIMNCA OJHOM M3 (QOpPM KOHTPOJIS
caMoOCTOSITENIbHOM ~ paboThl  cTyAeHTOB. Ha  koHCynmbTanusx 1o  mpoch0e  CTYIEHTOB
paccMmaTtpuBaloTCs HauOoJiee CIIOXKHbIE MOMEHTBI MNpPH OCBOEHHHM MaTephalia JUCIHUIUIUHBL,
MIPENOAABATENb OTBEYAET HA BOIPOCHI CTYAEHTOB, KOTOpPBIE BO3HMKAKOT Y HHUX B IPOLECCE
CaMOCTOSITENIbHOM pabOTHI.

B mporniecce 00y4eHuUsT UCIIONB3YIOTCS CIIEAYIONINE TEXHOJIOTUHU AIEKTPOHHOTO OOyYEHUS U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH
DJIeKTPOHHBIH yueOHbIH Kypc «Marematuka i 3JKOHOMHCTOB» B LMS
DJekTponHblii yHuBepcurer Moodle SAApI'Y, B koTropom:
- TpEACTABJICHBI 3aJaHUs Ui CAMOCTOSITENIBHOM palbOThl OO0yYalomuxcss IO TeMam
JMCIUTUIAHBL,
- OCYIIECTBJISICTCS MTPOBEJCHNUE OT/IEIIbHBIX MEPOIIPUATUH TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH
CTY/ICHTOB;
- TPEJCTaBJICHBI TEKCTHI JICKIIUH 110 OTACIBHBIM TeMaM JTUCIUTUIHHBL,
- TPEJCTaBJICHBI MTPABUJIA MIPOXOXKICHHSI TPOMEKYTOYHOH aTTECTAIMH 1O JUCITUTUINHE;
- TPEJICTABJICH CIMCOK YY€OHOU JINTEPATYPhl, PEKOMEHYEMOM Il OCBOCHUS JUCIUTUINHBL;
- mpexacraBieHa wuHpopmarms o GopMe M BPEMEHH NPOBEICHHS KOHCYJIbTAIlMH IO
JMCUUIUIMHE B PEKUME OHJIANH;
- mocpeactBoM  (opyMa  OCYIIECTBJIICTCS ~ CHHXPOHHOE€ M (WJIM)  aCHHXPOHHOE
B3aMMOJICHCTBUEC MEXIy OOYyYarIUMHUCSI M TpenojaBaTelieM B paMKaxX HU3y4CHHUs
JMCUUTUIAHBL

6. [lepeueHb JHIEH3MOHHOTO W (M) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecrmeyeHnsi, MCNOJb3yeMOr0 IPH OCYHIECTBJIECHMH 00pPa30BaTeJbHOr0 Ipolecca 1o
AUCHHILINHE

B nporiecce ocymiecTBiaeHus 00pa30BaTeIbHOIO Mpoliecca Mo JUCIUILTUHE UCTIONb3YIOTCS:

s (GOpPMUPOBAHMSI MAaTepUaoOB ISl TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH W TMPOBEACHUS
MIPOMEXYTOYHOM aTTecTanuu, [Uisi JOPMHUPOBAHUS METOJHMUECKUX MATEPHAIIOB 10 JUCHIHUTUIHHE:

- mporpammbl Microsoft Office;

- u3zaTenbeKkas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBPeMEHHBIX MNPoOdecCHOHANbHBIX 043 JaHHBIX M HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJb3yeMbIX MPH OCYHIECTBJCHHH 00pa30BaTeJbLHOIO Ipouecca Ino
AUCHHILINHE (TPH He00X0AMMOCTH)



B nponecce ocymiectBieHuss 00pa3oBaTeNbHOrO MpoOLECca 110 AUCHUILIMHE UCTIOIb3YOTCS:
ABTOMarusupoBaHHas  OubnanoreuHo-uHpopmanmonnas  cucreMa  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

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

PEeKOMEHyeMBbIX AJIsl OCBOCHUS AMCUHMIINHBI
1. a) ocnoBHas Juteparypa OOmuil Kypc BbICIIEH MAaTEMATUKHU JIJII SKOHOMHUCTOB: Y4€OHHUK
g By30B / mon pen. B.M. EpmakoBa. — M.: UIHOPA — M, 2006. — 656 c. — (Beicuee

o0paszoBaHue).

2.COopHHK 3a7ad 10 BBICIICH MaTeMaTWKe IS SKOHOMHCTOB: ydeOHOE TocoOWe / Moja pejl.
B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Bsiciiee o6pa3oBaHue).
3. becryxesa JLII. Jluneiinas anreOpa: mpaktukym /JLII. Becryxesa, H.JI. Maiioposa.

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

4. WccnenoBanue GyHKIMN 1 mocTpoeHue rpadgukoB. Metos.yka3zanus /coct.JL.II. bectyxera,

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

5. Iloctpoenne »smnupudeckux GyHKIUNA. MeTtoauyeckue yka3zaHus. MeTo.yKa3aHus
/coct.JLIL. BectyxeBa, W.P. OBcsaaukoBa. fApocn. ['oc. YH-T. — fApocnasns, Apl'Y, 2001-
15c.

6. bectyxesa JLII., Maitopoa H.JI. Teopuss BeposTHOCTEH M MareMaTH4ecKash CTATUCTHKA.
[Mpaktuxym. Y. 1: npaktukym /coct. JLII. bectyxesa, H.JI. MaitopoBa; fpocn. I'oc. YH-T
uM. [LT". lemunoBa. — Apocnasns: SApl'Y, 2012. —48 c.

0) I10MOJIHUTEIbHAS JTUTEPaTypa:

7. Bpicmiasg mateMaTHKa Uil SKOHOMHYECKOro OakajaBpuaTta B 3 4.: Y4eOHMK U MPAKTUKYM
U akajgemuueckoro OakanaBpuata / mon pea. H. L. Kpemepa. — 5-e u3z., mepepad. 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. II. Jluneiinas anreOpa: y4eOHMK M TPAKTUKyM s aKaJeMHUYECKOIO
OakanaBpuata / H. II. Kpemep, M. H. ®puaman. — 2-e u3a., ucnp. u gon. — M.:

WznatensctBo HOpaiit, 2018. — 309 c. — (Cepus: bakamaBp. Axagemuueckuil 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 JOCTYTIA: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-
625FC196408E

9. Tucun, B. b. Maremaruka. IIpaktukym: yueOHOe mocobue [uIsi OakalaBpuaTa U
maructparypsl / B. b. I'mcun, H. 1. 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, MPAKTHKYM U COOpPHUK
3ama4: Ui akajeMmuueckoro OakanmaBpuara / B. A. Manyrun, f. A. Pomuna. — M.:
MzparensctBo FOpaiit, 2018. — 478 ¢. — (Cepusi: bakanaBp. AkageMudecKuid Kypc). —
ISBN 978-5-534-02976-5 Pexxum nocryma :www.biblio-online.ru/book/DBB48D25-BD07-
4CCC-B306-A3C8338A6F8A.

11. Kpacc, M. C. MaremaTrka B 5)KOHOMHKE: MAaTEMaTUUECKUE METOJIbI U MOJCIIN: YICOHUK ISt
oakanaBpoB / M. C. Kpacc, b. I1. Uynperaos ; moxg pexn. M. C. Kpacca. — 2-e u3., ucnp. u
nomn. — M.: U3natensctBo FOpaiit, 2017. — 541 c¢. — (Cepus : bakanaBp. AkazieMuyecKkuit

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

3EOCCCOF4ET5.

12. TTamuii, W. A. JluneiiHoe mporpamMMupoBaHHUE: y4eOHOE TocoOMe s aKaJeMHYECKOTO
OakanaBpuata / W. A. Tlammit. — 2-e¢ u3a., ucnp. u gon. — M. : U3marensctBo FOpaiiT,
2018. — 175 c¢. — (Cepus: bakanmaBp. Axanmemuyeckuii Kypc). Pexum moctyna:

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-¢ uza. — M. : U3parenscTBo FOpaiiT,
2018. — 479 c¢. — (Cepus: bakanasp. Ilpuknaanoii kypc). Pexxum moctyma: Www.biblio-
online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84.

14. I'mypman, B. E. PykoBoacTBO K pelieHHIO 3afad MO0 TEOPHH BEPOSTHOCTEH U
MaTeMaTU4YeCKON cTaTHCTHKE: yueOHOoe mocobue ais mpukiagHoro Oakanaspuata / B. E.
I'mypman. — 11-e u3a., nepepad. u gon. — M.:U3narensctBo IOpaiit, 2018. — 404 c. —
(Cepusi:bakanasp. ITpuknanHoit Kypc). Pexum JOCTyTIA: www.biblio-

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

9. MaTrepuajbHO-TeXHHYecKasi 0a3a, HeoOXoauMasi 1Jisl OCylLIeCTBJIeHUs 00pPa30BaTeIbHOIO
npouecca no JUCHHUILINHE

MarepuanbHO-TeXHHUYECKass 0a3a, HEoOXoauMmas Ul OCYLIECTBICHHMS 00pa3oBaTEIbHOTO
mnmpornecca nmo AMCHUIIINHE BKIIFOYACT B CBOM COCTaB CIICHUAJIBHBIC IOMCIICHU A

- yueOHbIe ayTUTOPUH ISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA;


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

- yueOHbIC ayJUTOPUU IJISl IPOBEACHUS MPAKTUUECKUX 3aHATHH (CEMHUHAPOB);

- yueOHbIEe ayTUTOPHH ISl IPOBEICHHSI TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIIbTAIIHIH;

- yueOHbIE ayIUTOPHM Uil TPOBEINCHHS TEKYIIero KOHTPOJII M IMPOMEXKYTOUHOM
aTTecTaluu;

- IIOMEIIEHHUSI [l CaMOCTOSTENbHON pabOThI;

- IOMEIIECHUS Il XpAaHEHUS! U MPOPHIAKTUYECKOTr0 0OCITY)KMBAaHUSI TEXHUUYECKUX CPEJCTB
oOy4eHUsI.

CrnenuanbHple TIOMEIIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYCHHS, CIIYKAIIUMH IS
npecTaBiIeHus yueOHOM nHPopMaly OOJIBIION ayAUTOPHH.

[lomemienus [uisi caMOCTOSITENIBHOW pabOThl OOy4YarOIIMXCSl OCHAILIEHbl KOMIIBIOTEPHOU
TEXHUKOM € BO3MOYKHOCTBbIO MoAakitoueHusi Kk cetu «MHTepHer» M oOecnedyeHueM A0OCTyna K
ANIEKTPOHHOU MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpeze Spl'Y.



IIpunosxenne Ne 1 k padoueil nporpaMmme JHCHMIIJIMHBI
«MareMaTHKa 1JIs1 IKOHOMHCTOB»

D oHJ OLIEHOYHBIX cpeacre
AJIS MPOBEACHUS TEKYHIECIo KOHTPOJIA YCIIEBAEMOCTH
H l'lpOMe)KyTO'lHOﬁ aTreCTalum CTYACHTOB
mo JTuCHUIIJIMHE

1. TunoBble KOHTPOJIbHBIC 3aJaHUS UJIKM UHBIC MaTEepPUaJIbI,
H006X0}II/IMLIQ AJIsk OHCHKH 3Hal—ll/[l7[, yMeHHﬁ, HABBIKOB H (l/l.]'ll/l) OonbITa AeATCJIbHOCTH,
XapaKTEPU3IYIOIIMX ITAllbI q)OpMI/IPOBaHI/IH KOMIIeTeHII il

1.1 KOHTpOJ’leLIe 3a/laHUA U HHBIEC MaTepHualbl,
HCII0Jb3YEMBIE B IPOLIECCE Telcymeﬁ aTTreCcTanumu

Tema. BexropHasi aaredpa. YpaBHeHUsI IPAMOM M IJIOCKOCTH.
3apaum.

Hanel Toukn 4,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).
1.Haiitn ypaBHEHHE TIIIOCKOCTH A A5, A5 .
2. Haiitn ypaBHEeHUE TIpAMON A, A5.

3. HaiiTu ypaBHEHHE TIJIOCKOCTH, MPOXOSIIEH Yepe3 TOUKY A, NePIeHIUKYIIPHO MPSIMOM
Az Al

Haiitu yron Mexay 3Toi MIOCKOCTBIO U TUIOCKOCThIO A1 A5, A5.

4. HaiitTn ypaBHEHUE NMPAMOM, IpOXoAsAIed Yyepe3 TOUKY A, NepIeHIUKYIIPHO
IUIOCKOCTUA 1 A5, A5.

OTBETHI:
1. 4x—-11y+9z—19=0;

x+2 y z-3

2 S =2 ="

5 1 -1’
T
3. 5x+y—2z—-32=0; 2
x—7 _y+l1 z-2
4 -11 9
Jansl Toukn 4,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).

4.

1.Haittu ypaBHeHue miockoctu A1 A5, A, .
2. Haiitu ypaBHeHMe npsamMoit A, Ay.

3. HaiiTu ypaBHEHHE IIIIOCKOCTH, MPOXOAAIIEN Uepe3 TOUKY A; NEPIEeHIUKYIIPHO NPAMOU
Ay, Ay Haiit yron Mexay 3TOM ITOCKOCTBIO U TNIOCKOCThIOA 1 A4, Ay .



4. Haiitu ypaBHEHHE NPSAMOH, IPOXOIAIIEN Uyepe3 TOUKy A, NepHeHIuKyIIpHO
IUIOCKOCTUA 1 A5, A 4.

OTBETHI:

l. y—z+3=0;

x+2
2. —= =L =

z—3,
9 -1 -1

T
3. x—y—z+16 =0; 5;

x+1 y—2 Z—5
4, Lo =222
0 1 -2

KoutpoJsabHas padora Nel (TunoBble BADUAHTHI).

Bapmuanr 1.
1. Haiitu ypaBHEHHE IJIOCKOCTH 0., KOTOpasi MPOXOJUT Yepe3 TOUKU

A(-11,-3), B(2,-1,-1),C(-2,-5,1).
2. Haiitu ypaBHeHHe nipsiMoii L, KoTopast TpoxouT depe3 Touky D(—2, —3, —2) nep-
MEHAUKYISPHO TUIOCKOCTH 0.
3. Haiitu Touky nepecevenus npsmoii L ¢ mmockocteo x + 2y —z + 5 =0
Hatitu npsimyro, mpoxosiyro uepe3 Toukn A(-1,1, —3) u B(2, -1, -1)
5. Haiitu yron mexmay 3Toi npsMoit u mpsiMoi L.

OTBETHI:

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

2 —7 -10’
3.(—=3;05;3)
x+1 y-1  z+3
"3 -2 2
s
5—
2
Bapmanr 2.

1. Haiitn ypaBHEHHE IJIOCKOCTH 0, KOTOPasi IPOXOAUT Yepe3 TOUKU
A(-2,1,3), B(3,4,-1),C(2,-4,5).
2. Haiitn ypaBHeHHe psiMoii L, KoTopast MpOXOAUT yepe3 TOUKY
D(-1, -3, 2) nepneHuKyISIpHO TIOCKOCTH 0.
3. Haiitu Touky nepeceuenus npsamoii L ¢ minockocteto 2x —y +z + 3 =0
4. Haiitu npsmyro, mpoxoasmryto uepe3 Toukn A(—2,1,3) u B(3,4,-1).
5. Haiitu yron Mexy 3Toit npsiMoit 1 mpsimoit L.
OtBeThI:
1. 14x + 26y + 37z — 109 = 0;
x+1  y+3  z-2
14 26 37




x+2 y—1 23,
4. = = )
5 3 —4

T
5.
2

Kpurepuii onenuBanus.

Kaxnmass 3amaua omeHuBaercs Tpemsi Oamtamu. Tpu Oamma cTaBUTCS, €CITM 3a/aya
MOJIHOCTBIO pemieHa. J[Ba Oama CTaBUTCS, €CIM CTYACHT 3HaeT (HOpMyIly HIM aITOPHTM
pelieHus 3aJa4l, YMEET MUX NMPUMEHATh, HO JeNlaeT BBIYMCIHUTENbHbIE OmMOKH. OnuH Oamn
CTaBHUTCS, €CIU CTYAEHT 3HAeT (GOopMyay WM aJrOpPUTM pEHICHHs 3aJadd, HO HE YMEeT HX
npuMeHsTh. Hosb 6anioB — eciiv He 3HaeT (popMyIly WM aIrOPUTM pELISHMs 3a/1auH.
MaxkcumanbHO BO3MOYKHOE YMCIIO HaOpaHHbIX 0amnoB — 15. OueHka «0TIu4HO» CcTaBUTCS 3a 14
- 15 GamnoB. Ouenka «xopomioy» craButcs 3a 11 - 13 6ammoB. OneHKa «yAOBJIETBOPUTEITHHOY
craButcs 3a 7 - 10 6ammoB. OlieHKa «HEyIOBIETBOPUTENBHO» cTaBUTCA 3a 0 - 6 0aioB.

Tema. CucreMbl JJMHEHHBIX ajJredopandeckux ypasuenuii (CJIY).
3apaum.

1. Pemmuts CJIY metomom XKopnana-I'aycca.

5x +12x, +5X%; + 3%, =10, X, — X, —3%;, —4X, =1,
104X +3X, + X3 +3X, =2, 2. 92X —2X, +2X; +3X, =2,
11x, +11x, +4x, +8x, =8. —X + X, —13%; —18x, =—-1.
X, — X, +3X%; + X, =6, X, +3X, —3X; =2,
3. X +5%X, =X, — X, =8, 4. . 14X +4X, —4X; =5,
X, +8X, —18%; —5x, = —6. =X, —5X, + Xy =-1.
3%, +2X, + X; —6X, =0, 3% +2X%, +X; — X, =4,
5. 14X =X, =X, —4X, =0, 6..42X, + 95X, +3X; +2X, =-1,
X, +4X, + 3%, —2x, =0. 3% +4X, + 2%, + X, =2.
OtBeTsl:
1. X = (xq; —5xy —4x4; 11x; + 9xy + 2, x4),  Xq,X4€R;
2. X =(x3 —0125x,+ 1; x5; 1.375%x4;%,), X3, X4€R;
3. 0,
4. (0.875;1.25;0.875);
5. X = (xy; 8xq; —10x,; 1.5%,), x;€R;
6. X =1(xy; 3—2xy;—4+2xy; —2+x,), x,€R.

2. Haiitu nBa onopHeix pemenus CJIY.

1 {3xl_x2+X3 :2 2 {5xl+x2—2x4=7
" 6x; —5x;+x,=5 ' X1+ x3+x,=3
OTBETHI.

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



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

KonTtpoabHas padora Ne 2 (TUIIOBbIe BAPUAHTHI).
Bapuanr 1.
1. Haiitu o6mee pemenue CJIY 1 01HO U3 YaCTHBIX PELIICHHUN.

3%, + X, =5X, +7X, =3,
=X, +2X, + X3 + X, = —2.

2. Haiitu nBa onopHseix pemenust CJIV:
2X, + X, — 2%, =5,
=X + X+ X, =2

OTBeThI:
1. X =(5.5x5 + 6x4 + 3.5; x5; 3.5x5 + 5x, + 1.5;x4), x5, %4€R

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

Bapmuanr 2.
1. Haittu o6mmiee pemenue CJIY 1 01HO U3 YaCTHBIX PEIICHUM.

2X + X, =5%; +2X, =1,
{—x1+2x2 + X, —X, =—1.
2. Haiitn nBa onopubix pemenus CJIY:
2X, + X, — X3 =5,
{2X1 — 7% +x, =1

OTBETHI:
1 2
1. X= (Exg —Xa T3 Xz 3X2 — ‘:1’4)- X2, X4€R
X—( 2 0 > O)
- 31 ] 3:

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

Kpurepuii orieHuBanus.

Kaxnas 3amaua onenuBaetrcs nByms Oamnamu. J[Ba Oamna craBuTcs, eciu 3ahada
MOJIHOCTBIO pemieHa. OxuHa Gaijia CTaBUTCS, €CIM CTYACHT 3HACT alTOPUTM pPELIeHHs 3a7auH,
yMeeT ero MPUMEHsTh, HO JIelaeT BhIYUCIUTEIbHbIe omnOku. Houp OamnoB — eciau He 3HAeT

AJITOPUTM PCHICHUSA 3aJa4H.

MakcHuMallbHO BO3MOKHOE YHCIIO Ha6paHHBIX OamioB — 4. OI_ICHKa «OTIINYHO» CTaBHUTCA
3a 4 Oamna. OI_ICHKa «XOpOoUIO» CTAaBUTCA 34 3 Gama. OHCHKa «YHAOBJICTBOPUTCIIBHO» CTAaBUTCHA

3a 2 Gayuta. OLeHKa «HEeyIOBJIEeTBOPUTENbHO» cTaBuTCs 3a 0 - 1 GaysioB

Tema. Onpeneauresin 1 MATPULIBL.
3amaun.

1. BbIUMCIUTH ONpEEeTUTENb: a) PA3JIOKUB €T0 MO IEMEHTaM KaKoi-Tubo cTpoku; 0)
Pa3JI0KMB €ro 10 3JIEMEHTaM Kakoro-iu0o cTosl1a; B) MOJY4UB MPEIBAPUTEILHO B KAKOM-

100 CTPOKE MIIM CTOJIOIE HYIIH.



1 2 3 4 2 1 5 1
1 0 2 5 9 2 3 2 1 2
10 0 3 71711 2 3 —4
-2 —4 -6 0 1 1 5 1

Otsetnl: 1. 48; 2. 54

2. Haiitu maTpuily, 0OpaTHYIO K MaTpHIIe.

2 —4 1
1.A=(_11 g)z.Az(l _5 :—;)
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.

a= (3 1 e=(° _11)0:(—{)1 é g g)

2 0 2 1 1 21 0
OTtBeTHI: 4 9 50
BA:(_:—;2 —01 _52); AC:(z 4 60)

4. Jlns matpuiiel A HaWTH BCE NMEPECTAHOBOYHBIC C HEW MaTpHIlbl B.

(2 1
A= (_1 3)
a b
OTBeT: (—b a4 b),a,b ER.
5. Pemute CJIY nBymst ciocobamu: 1o mpaBuity Kpamepa u ¢ momMo1nbio oOpaTHOM MaTpHUIbl
2xl—x2+x3:—3, 3x1+xz+13=3,
xy +5x; —x3 =8, 5x1 —x3 +x3 =09,
2x;+x; —x3=—L X1+ xp —4xz; = —9.
Oteer: X = (—1;2;1) Oteer: X = (1;-2;2)
KonTpoabHnas pabora Ne3 (THIOBbIC BADHAHTHI)
Bapuanr 1
-3 4 1 6
. 0 5 -1 -5
1. Haiitu mMatpuiry, KOTOpyO HY)KHO MpHOABUTH K > 8 0 , UTOOBI MOJIYYUTH
1 -7 1 2

EIMHUYHYIO MaTpPHILY.
2 4 -1

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



3 2 2 2
2 3 2 2
3. BBIUUCITUTH OMpEaeTUTENh .
2 2 3 2
2 2 2 3
0 1
4 1 -1 2 A
4. Haiitu npousBenenue matpury |7 1 -3 0 3
01 0 -2
-1 0
3 -4 5
5. Haiiti marpuiy obpatHyto k Matpuie |2 -3 1
3 -5 -1

6. Pemmute CJIY nBymMs cmocobamu: mo mpaBwiry Kpamepa W ¢ MOMOIIBIO OOpaTHOM
MAaTpPULb
X1 — X3 +x3=—2,
X1 +x;—x3 =4,
X, + 2x; +x3 = 4
OTBeTHI:
44 -6 0 -5 -8 29 -11
1.0 -4 1 5 2 66 39 4 (—z —14) 5, (—5 18 —7)
-2 -8 1 -8 6 2 1 -3 1
-1 7 -1 -1
6. X =1(1;2;,-1)

Bapuanr 2.
-8 0 1 2 3

1.Haiitn wmatpuily, koTopyro HYyKkHO mnpubaButh k| 4 -1 0 2 5|, 4roObl MONXy4nuTH
3 -1 2 2 4

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

4 7 1
2. Beruucnuts onpenenutens 2 3 —4|.
8 1 3
3 -3 -2 -5
2 5 4 6
3. BeIuuciuTh onpeaeuTesb .
5 5 8 7
4 4 5 6



2 1)(-1 2 3

4. Hatitu mpou3sBeaeHe MAaTPHUL] .
P PR Z 2)1o 1 -1

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

6.Pemnte CJIY nByms criocobamu: no npasuity Kpamepa u ¢ momolipio o0paTHON MaTpuULb
xl_xz +2}£3=—1,
xl + xE — xg - 2,
le + X2 + X3 = 5 .

12 5 0 -3 -2 ) 5 & 1 -1 1
Orers: 1.| 0 0 1 -7 4 [2.-2383.90 4. _1 o _g|% |38 41 -3
-6 2 -4 -4 2 - 27 -29 24

Kpurepuii onenuBanus.

Kaxnas 3amada oreHuBaeTcss Tpems Oamnamu. B miectoM 3amaHum Kaxabld Criocod
pereHus oneHuBaeTcsl TpeMs Oayutamu. Tpu Oaiiyma cTaBUTCS, €CIU 3a7a4da MOJHOCTHIO pPEIICHA.
JIBa Gaia cTaBUTCS, €CIIM CTYACHT 3HAET aJTOPUTM pEIICHUsS 3a/1a4d, YMEET €ro MPUMEHSTb,
HO JICJIAa€T BBIUYMCIUTENbHBIC OMMOKK. OpmuH 0aur CTaBUTCS, €CIM CTYIACHT 3HAET ajJrOpUTM
perieHust 3aJadd, HO HE yMeeT ero mpuMeHsATh. Homb 0amioB — eciu HE 3HAeT alropuTM
pELICHHS 3a/1a4u.

MakcumabHO BO3MOYKHOE YUCIIO HaOpaHHBIX 0ayioB — 21. OneHka «0TIMYHO» CTaBHTCS 3a 19-
21 6ammoB. OueHka «xopomo» cTaButcs 3a 15 - 18 G6amtoB. OneHka «yJOBICTBOPUTEIIBHOY
craButcs 3a 9 - 14 6ammoB. OlieHKa «HEYIOBIETBOPUTEIBHO» cTaBUTCA 3a 0 - 8 OaIoB.

Tema. JjieMeHTbI JJMHEHHOT0 MPOrPaAaMMUPOBAHUS.
3amaun.
1./lannble 3amaun 3amucath B Tabmuny. [loctpouth MaremMaTHUecKyl MOJETb 3aauu.

Pemmte 3a1auy rpaguuecKMM METOJIOM.

a) ®alpuka BBIIIYCKAET J1Ba BUAA KPACOK: JUIsl HAPYXKHBIX U BHYTPEHHHUX paboT. s ux
IIPOM3BOJICTBA UCIOJB3yeTCs Ba BUJA chlpbs A u B. 3amac ceipps Buza A 6 TOHH B CYTKH,
coipbst B 8 ToHH B cyTku. Ha mpon3BoACcTBO 1 TOHHBI KpacKu AJIsl HAPYXKHBIX pabOT pacxoryeTcs
1 equHMIIA CBIPBS BUAA A U 2 eJUHULBI ChIpbs BUAa B, a Ha mpou3BOACTBO 1 TOHHBI KPackH JUIs
BHYTPEHHUX paboT pacxoayercs 2 €JUHMLBI Chipbsi BuJa A M leauHuna celpps Buaa B.
N3yuenue pblHKa cObITa MOKa3ajo, YTO CYTOYHBIM CIIPOC Ha KPackKy [Uld BHYTPEHHHMX padoT
HUKOTJ]a HE TPEBBIIIAeT CIpoca Ha KpacKy JUlsl BHEIIHUX paboT Oosiblie, yeM Ha 1 TOHHY.
Kpome Toro ycTaHOBI€HO, UTO CHPOC HA KPACKY JIJIsl BHYTPEHHUX Pa0OT HUKOT/IAa HE MPEBBIIIAET
2 ToHH B CcyTkH. ONTOBbIE LIEHBI OJHON TOHHBI KPacku paBHBI: 3 ThIC. pyO. A KpacKu s
HapyXHBIX paboT; 2 ThIC. pyO. [UIA Kpacku JUld BHYTPEHHUX palOOT. YCTaHOBUTH, Kakoe
KOJIMYECTBO KPACKU KaXKJIOTO BHJIa HAJI0 IPOU3BOIUTh, YTOOBI IOXO/ OT pealn3aluy MPOIyKIUN
ObLT MaKCUMAJIbHBIM.

6)Pupma mo nepepaboTke KapTrodens MPOU3BOAUT TPU BUAA MPOAYKIMHU: JOJBKH,
KyOMKHM M XJIOTbS. AHaNU3 3arpy’kK€HHOCTH O0OOpPYIOBaHHMS M CIPOCAa HA PBIHKE MOKA3bIBaeT



BO3MOKHOCTh TPOM3BECTH U cObITh 10 1,8 T momek, 1,2 T kyOMKOB U 2,4 T XJIOMbBEB.
HeoOxoaumerii 1 nepepaboTku kaprodens ¢pupma 3aKynaer y AByX MocTaBHIMKOB. M3 1 T
KapTodens mepBoro nocrapmuka moixydaercs 0,2 T gonek, 0.2 T kyoukos u 0.3 T xymonses. U3 1
T KapTodens BToporo nocrasmmka noxydaerca 0,3 T gonek, 0.1 T xkyoukoB u 0.3 T XJOmNbEB.
JloXo/ OT peain3aluy TOTOBOM MPOAYKIMH, KOTOPbIE MOYKHO TOJIYYUTh U3 OJHON T KapTodems
Ka)KJIOTO IOCTaBIIMKA COCTaBJIAECTO 5 n.€. JUIsl NMEpBOTO MOCTaBUIMKA U 6 J.€. Uil BTOPOTO
nocraBimka. Kakoe koiamyecTBo kapTodens Hago NpuOpPEecTH y KaKJOro MOCTABIIMKA, YTOOBI
o0ecreynTh MaKCHUMAaJbHYI0 MNPHOBUIL OT pealM3allid TOTOBOH NPOAYKIMH C y4ETOM
BO3MOYHOCTH €€ CcOBbITa.

10 4 38
Ortset: a) X = (?;E)' Fax = 3 0) X = (4.5;3), Epax = 40.5;
2. Pemuts 3JII1 rpadguueckuM MeTo10M.
F=x; 4+ x5 (Max)F = x; + x5 (min) F=x; — x5 (Max)
—x1+2x2£4 x1+2x23_='4
5x;+ 2x, = 10 2x,+ x, = 4 3x;1 +2x, =26
3xy— 2xy = =7
4xl_3X2E].2 xl—x23_=’—4 2 4 =8
7x; +4x, =28 X;+x,<6 xl—::fz—
Xy =0 Xy =0 17 0
x220 x; 20 X220
OTtBeThI:
20 28 16 4 4 8
X = (?;?), Eax =5 X= (5;5). Finin =3 3aj/la4a Hepa3peliHMa
F = x; — 3x5(min) F = x; — x3(max) F =x; — 2x5(min)
x1—2x2‘_:2 x1+x2£5 —4x1+5x2‘_-720
xX1+2x, 23 |x;—x; =1 3x; —x, =12
X1 +2x, =6 |x;+x; =1 2x;+x, =10
xl_X2:_}0 xliz XZES
Xy =0 Xy =0 Xy =0
Xz =0 Xz =0 Xz =0

X = (2;2), Fin = —4; X = (2 —A;1 —}1), AE [0, 1] X = (5;8), Fin = —11;
Frnax =1

3. 3anucarb TPAHCIIOPTHYIO 3a/lavy B Ta6n1/1uy. HOCTpOI/ITL €€ MATCMATUYICCKYIO MOJCIIb. Haiitu
MEpBOHAYAIILHOC PpaCIpPCACICHUC IMOCTABOK W BBIYUCIUTL CTOUMOCTH IICPEBO3KU II0 3TOMY
IJIany. HepeﬁTH 0 HUKIY K ApYromMy pacupCACJICHUIO IMOCTABOK M BBIYUCIUTH CTOUMOCTH
MEPCBO3KH 110 3TOMY IJIAHY.

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



2 3 4 2 4

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 " (I/I.TII/I) 3aJaHui 1J19 MpOBEACHUA l'[pOMC)KyTO‘lHOﬁ arrecranmuu

10.

11.
12.

13.

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

21.
22.
23.
24,

BOl'lpOCI)I K 3a49€Ty

Bexropsl. Onpenenenre 0CHOBHbIX NOHATUI. Oniepaliuy HajJl BEKTOPaMH.
[IpsimoyronpHas cucreMa KOOPJAMHAT Ha IUIOCKOCTH M B IpocTpaHcTBe. Onepauuu
HaJ BEKTOpaMHu B KOOPAMHATHOH opme.

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

Kanonunueckoe ypaBHeHue mpsiMOi, o0111ee ypaBHEHUE MTPSAMOM, ypaBHEHUE TIPSIMOH C
YTJIOBBIM KOA()(PHUITMEHTOM, IMTy4OK MPSIMBIX.

VYroa Mexay npsIMbIMU. Y CIIOBUE MEPIEHAUKYIISIPHOCTH MPSAMBIX.

Crioco6s1 3a1anus miockoctu. O01Iee ypaBHEHHE TUIOCKOCTH.

JIuHeliHbIE ypaBHEHUS M CHCTEMBI JIMHEWHBIX ypaBHeHUH. OmpenesneHre 0CHOBHBIX
TOHSITUH.

PaBHOCWIIBHBIE TTpEOOpPa30BaHMS CHCTEMBI TUHEHHBIX YPABHCHHI.

Pemienue cucteMbl TUHEWHBIX ypaBHeHUM MeTonoMm ['aycca m meromom JKopnaHa-
l'aycca.

ba3ucHble u onopHbBIE pENIEHUs] CUCTEMbI TUHEWUHBIX YPAaBHEHHUM.

n
Ornpenenenne nmpoctpancTBa R

JlunHeiHast 3aBUCUIMOCTh M HE3aBUCUMOCTH BEKTOPOB.
n
Basuc npocrpancrsa R

HekoTopble reoMeTprudeckue o0beKThl B mpoctpanctse R

[TonsiTue MaTpuLbl U ASHCTBHS C MaTPULIAMHU.

ITonsTe onpenenurens matpuupl. CBONCTBA ONpeneauTeNeH
OO6partHas MaTpuua.

IIpaBuno Kpamepa.

3ajaya IJIaHUPOBAHUS IPOM3BOJCTBA.

IlocTanoBKa 3ajauM JMHEWHOTrO MporpaMMupoBaHus. OCHOBHBIE MOHATHS M HX
OIIpENIEIICHUS.

I'paduueckoe pelnieHne 3aauu JIMHEHHOTO POrpaMMHPOBAHUSI.
Perienue 3a1a41 CUMILIEKC-METOIOM € TpaprueCcKOi WILTIOCTpalUen.
ANropUTM CUMILIEKC-METO/A.

IlocranoBka T’paHCHOpTHOﬁ 3aga4du. OCHOBHBIC IOHATHUS U UX ONpCACICHUAA.



25. TlepBoHavanpHOE pacmpe/esieHne MocTaBok. Ilepexon oT 0HOM MOCTaBKU K APYron

10 LIUKITY.

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

1. Ilepeuncautsb Bce criocoObl 3aJaHusI PSMO Ha INIOCKOCTH U HAallUCaTh
COOTBETCTBYIOILIME YPAaBHEHUS.

. X+1 y-2 x-1 y+2
Haiiti yron mexxay npsiMpIMu 1" 5 " T

Tlpu kakom 3nauenuu npsmpie 2X —3Y+5=0u kx+7y—-5=0
a) MapayieNbHbl; 0) NeprIeHANKYISIPHbBI?

2. 3anucarp qanHyto CJIY B maTpuyHOM BUTE.
Haiite onpenenenne oOparHoit Matpuiibl. Pemmts CJIY ¢ moMoIsto 00paTHON MaTPHIIHL.

2Xl+ X2 :3,

Pemute CJIY no npasuny Kpamepa.

3. Haniucate CJIY, cocrosunyto u3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMU, B pa3pelIeHHOM
Bujae. 3ammcarh obmiee pemienue ato CJIY. 3ammcars sty CJIY B Tabnuiy. 3anucartb
6asucHoe pemenne CJIY. [late onpeneneHue 6a3ucHoro pemenus. Ilepeiitu ot aToro
0a3MCHOTO perieHus K apyromy. byayT nmu atu pemenust onopubiMu? Jlate onpeaeneHue
OTIOPHOTO PELIEHUsI.

4. Basuc B npocTpancTBeR 2. Kakue JIBa BEKTOpa MOTYT 00pa30BhIBAaTh 0a3KC B POCTPAHCTBE
R%?

basuc B npoctpancTBeR * Kaxue TPHU BEKTOPa MOTYT 00pa30BBIBaTh 0A3UC B MPOCTPAHCTBE
R3?

basuc B npoctpancTBeR™. Kakue BekTopa MOTyT 00pa3oBbIBaTh 0a3uc B mpocTpancTse R™?

5. Hana 3JIIT:
f=x-x% (min)
X — X9 22,
X + Xy <3,

X 20, X,=0.
C(I)OpMyJ'II/IpOBaTB 9Ty 3aJavy. Onucatb AJITOPUTM rpa(pnqecxoro criocoba peuieHud 3aaa4uu

JIIT. Kakoii BuA uMeeT ToNMycTUMOE MHOXKecTBO? JlaTh onpeneneHus JIMHUKM YPOBHS 1I€JI€BOU
(YHKIIMY B BEKTOpa - rpaaueHTa. HaiTu pemieHue 3Toi 3a1auu.

6. [lana TpaHcriopTHas 3a1ada

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

g o N



CdopmynupoBats 3a1ady; 3alHCaTh MAaTEMAaTHUECKYIO MOJIEJIb 3TOH 3a7a4u. 3anucaTh
naHHble B Tabnuily. HaifTu nepBoHavaIbHBIN TUIaH MOCTABOK MO METOY CEBEPO-3aIaHOTO
yrila ¥ CTOMMOCTb IIEPEBO3KH 110 3TOMY IIany. [lepelitu k ApyromMy IuiaHy OCTaBOK I10
LUKIIY ¥ HAUTU CTOMMOCTb IIEPEBO3KHU 110 HOBOMY IUIAHY.

Bapuanr 2.

1. IlepeuncanTh Bce criocoObl 3a1aHMsI MJIOCKOCTH M HAITMCATh COOTBETCTBYIOIIHE
ypaBHECHHS.
Haiitu yron mexnay miuockoctsimu 2x —y+z—5=0 uw x—-5y+2z—-1=0

Jlpu kakom 3HaueHnH K ipsimbie3x —ky+1=0 uw 5S5x—y+2=0
a) MapayieNbHbl; 0) IepHeHAUKYISIPHbBI?

2. 3anucarb gannyro CJIY B maTpuyHOM BUJE.
JHate onpenenenue oopaTHoit Matpuiibl. Pemuts CJIY ¢ moMorsro 0OpaTHOM MaTpHIIBL.

— X% + X, =4.

Pemute CJIY no npasuny Kpamepa.

3. Hanucate CJIY, cocrosinyto u3 2-X ypaBHEHUH ¢ 4-Ms IEPEMEHHBIMU, B pa3pelIeHHOM
Bujae. 3ammcarh obmiee pemienue ato CJIY. 3ammcary sty CJIY B Tabnuiy. 3anucarthb
6asucHoe pemenne CJIY. [late onpenenenue 6a3ucHoro pemenus. [lepeiitu ot aToro
0a3MCHOTO perieHus K apyromy. bynyT im 3tu penienus onopubiMu? Jlate onpezeneHue
OTIOPHOTO PELIEHUSI.

4. Basuc B npocTpancTBeR 2. Kaxue na BEKTOPa MOTYT 00pa30BbIBaTh 0A3UC B IPOCTPAHCTBE
R??

basuc B npoctpancTBeR 3 Kakue TPHU BEKTOpa MOTYT 00pa30BbIBATH 0a3UC B MPOCTPAHCTBE
R3?

basuc B npoctpancTBeR™. Kakue BekTOopa MOT'YT 00pa30BBIBaTh Oa3uc B mpocTpaHcTee R™?

5. Hana 3JIIT:

f =x +3X, (max)
2%, — X, =2
X +X, <4

=20 x,>0

CdhopmymnupoBats 3Ty 3amauy. Onucarh aaroput™ rpadguueckoro crnocoba pemieHus 3a1a4yu
JIIT. Kakoii Bua umMeeT TomycTUMOe MHOKecTBO? JlaTh onpeneneHus TMHUM YPOBHS 1I€JI€BOU
(GyHKIMM 1 BEKTOpa - rpaaueHTa. HalTu pemieHue 3Toi 3a1aun.

231

127

CdopmynupoBarh 3ajiady; 3amMcaTh MaTeMaTHUECKyI0 MOJETb 3TOH 3ajaud. 3amucarb
JaHHble B Tabnuiy. HaliTu nmepBoHayanbHbIM MU1aH MOCTaBOK 10 METOJIy CEBEpO-3amaHOro
yria U CTOMMOCTbH IIEpEBO3KU IO 3TOMy Inany. Ilepeiitu K Ipyromy IiaHy IOCTaBOK IIO
LUKIIY ¥ HAUTU CTOUMOCTD IIEPEBO3KHU 110 HOBOMY IIAHY.

6. lana TpancnopTHas 3ajaya: A= (12,18) B= (7,10,13) C



Tema. Teopus npeneJios.
3agauu 11 CaMOCTOSITEILHOI padoThI:

1.Haiftu npenensr:

. x*—5Bx+6 . 3x?+2x—1_ 2x2-3x-—1
lim im

x—2X2—12x+20x>-1 —xZ +x+2x-1 x*—-1

) 2x*—5x+6 . 3x*+2x—-1_ 2x*-3x-1
lim im im
x—e 10x% — 12x + 20x—2 —x*+2 x=bxZ+3x+1

Vx+20—4. VxI+4-2 I V2—x—+x+6
111 111
x4 X34+64 x-0yx2+16—4x>-2 x2—x-—6

2x + 5% 1—x\>* x 31
lim ( ) lim ( ) lim ( )
x—w \2X + 1 x—o \2 — X x—w ‘X — 3

Otsersr: 1/8;-413; 1/4; o; 0; 2/5; 1/384; 2; 1/10; e®; e°; e°

2. Haiiti ipenensl, HCIIONB3ys SKBUBAJIEHTHBIE O0ECKOHEYHO MaJIble:
arcsinbx . e**—1 1 —cos8x

lim im im——
x=0 tg2x x—-0x3+27xx—0 sin®x
Ortsernl: 5/2; 2/27; 32.

3. Haiitu ipenensl, HCTONB3ys paBuio Jlormuras:
Xt —Tx*+4x+2 2x*—6x+6 .
lim limx®e

im
x=1 X3 —Bx4+4  x=col0x2—12x+ 20x=w
Ortsernl: 7/2; 1/5; 0.

X

4. Haiiti acuMnToTH QYHKITUH:
y _x*-1 xP-2x -1 xP-2x -1 xF-2x -1 x*-2x -1

x2+4y_ y y_

1—x x+5
OmBetel: Yy =x; x=33,v=x;, x=—-1Lx=2, y=1;, x=1, x=-5y=x-7.

x2—9 T x2—x-2

CamocrosiTesibHast padoTa (TUIIOBbIC BADUAHTHI).

Haiitu acumnroTs! rpaduka ¢ynkuuu. HailTn Touku nepecedenus rpaduka GyHKIHH C OCSIMU
koopauHaT. 300pa3uth 3TH 31IEMEHTHI UCCIIEIOBaHUS (PYHKIIUU HA YEPTEKE.

. 1-2x2 , 1-2x3 5 5x3
A Y= ‘Y=
X% +2x-3 X2 +3x—4 x? -9
OTBETHBI
1
1l x=-3x=1y=-2 (0,-2),(£0.5v20)

2. x=—4,x=1y=-2x+6 (0,-0.25), (0.5%%, 0)
3. x=43, y=5x (0,0).

Kpurepuii orieHuBaHUsL.

Ecnu Bce 3amaHust paOOTHI BBINOJIHEHbI MPABHIBHO, TO OLEHKA PAabOTBHl — «OTIMYHOM.
Ecnu cTyaeHT BiazieeT anropuTMOM HAXOXJIECHUS BEPTHUKAIBHBIX aCUMIITOT M 3HAET (HOPMYIIbI



JJI HaXOXACHUA HAKJIOHHOM aCHMIITOTHI H IMPpaBHUJILHO BBIIIOJHACT OAHO U3 3a;[aHm”1, TO
CTaBUTCA OICHKA «XOpPOIIO». Eciu CTYACHT 3HACT aJIOPUTM HAXOXKACHHA BCPTUKAJIBbHBIX
ACUMIITOT U 3HACT q)OpMYHBI JJI HaXOXKIACHU A HAKJIOHHOM ACUMIITOThI, HO HU OJJHO H3 3aIIaHI/Iﬁ
MpaBHUJIbHO HC BBIINIOJHACT, TO OLICHKA paGOTBI — «YHOBJICTBOPHUTCIBHO). Ecau Bce 3aJaHuA
paGOTI)I HC BBITIOJIHCHBI, TO OICHKA — KHCYJOBJICTBOPUTCIIBHO.

Tema. Iu¢dpepenuuaibHOe HCUHCTCHHUE.
3agaun.

1. HUccnenoBatTh (pyHKIMIO HA MOHOTOHHOCTD U AKCTPEMYM
y=x*—2x2—5y=x*—3x2—-9x+7
OTBeThI:
Vmin = ¥(1) = —6; Yipin = y(3) = —20;
Vmax = Y(0) = =5; ¥par = y(=1) = 12;

y=xXlnxy=x*lnxy=x*Inx
OTBeTHI:
Ymin =¥(€71) = —e7 L ymun = y(e7%°) = —0.5e7 5y = y(e7%%°) = —0.25¢7*

OTBeTHI:
Tmax — }r(g) — g_lymax — }1(1) = 3_1

y - Xexy - xzex
OTBeTHI:
Vinin = ¥(=1) = —e ! min = ¥(0) =0
Ymax — }’(_2) = 4e7?

2 HccnenoBath (DyHKIIMIO Ha BBIMYKJIOCTh U TOUKH Meperuda

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

mep = y(9) = —4; Yaep = v(2) =12; Yuoep = y(1) = -1,
y=x%Inx y = xe* y=xe™™

OTBeETHI:

VYaep = }’(3_1'5) = _1-53_3; Ynep = }’(—2) = —2e %; Vaep = }’(2) = 4e72;

3 MHccrnenoBaTh (PyHKIMIO U IOCTPOUTH €€ Tpaduk
y=x*—13x2+36,y=x>+ 6x%y=x3 + 4x,
v=xlnx, y = Xxe*, y:g‘le
KonTpoabHnas pabora Ned

HccnenoBaTh QyHKIHMIO U TOCTPOUTH €€ TpaduK.

1. y=—x>+x°



o y=x'-15x°

3 y=x"-3x’
4 Y=Xx+3%°
1 3 2
=>x*+X
5. 03
6. Y=3x—x
7 y=-xX+X
g Y=x -3x
13
y=——=X +4x
9. 3
10. Y =8x° —6x

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

13. y=x"—4x*+3

14,y =x"—4x°
14 5.0
y==X"—2X
15." 4
16.Y=x"-2%°
y=——x4+ﬂx3
17. 5 5
y=—>-x"+x°
18.
y=->x"+8x
19.

20 ¥ =Xx'—8x’+16x*

Kpurepuii orieHuBaHUsL.

Ecnu uccnenoBanue (GyHKIIUHN BBITIOJHEHO NMPABUILHO U rpadUK MOCTPOEH BEPHO, TO OLICHKA
paboThl «oTiuyHO». Ecnm uccnenoBanue (yHKIIUU BBITOJIHEHO NMPAaBMIIBHO, a MPHU MOCTPOSHUH
rpaduKa JIOMyIIEHB! OMIMOKU, TO OLEHKa paboThl — «Xopomo». Eciu CTyIeHT 3HaeT aaroputMm



HUCCICIOBaHUA q)yHKI_[I/II/I, HO JONYCKACT BbIYHUCIIMTCIBHBIC OIJ_II/I6KI/I, TO OIICHKa paGOTBI -

«KYHOOBJICTBOPUTCIILHOY. Ecimu CTYACHT HC 3HACT aJropur™M, TO OLCHKA
CHCYHOBJICTBOPHUTCIILHOY.

Tema. UHTEerpajibHOE HCYUCIICHHE.
3agaun.

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

Idx | dx IInSdeI dx

3x+1°5-4x° x x+/1n3 x

OTBeETHI:

1 I3x + 1|+ C 11|5 4|+leﬁ +C—+C
—in|ax ——1n — 4X —in-x

3 4 6 JInx

- sin X 4 :
J'cosx»\/sm xdxj X jxsex dx Ies'“xcosxdx
cos* x
OTBETHI:

2 sinx VSinx+Cx cos®x + €0.25e" + Ce™¥ + C

2. HaiiTu uHTErpabl, UCMOJIB3YSI METOJl UHTETPUPOBAHUS 110 YACTSAM:

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

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

3. Haiitu uHTErpabl, KCIOJb3Yys TOMOIHUTEILHYIO TAOIHMIY HHTETPAJIOB:

dx dx dx J- dx
I\/ 2j 2 I 2_p7 Vax3-25
16—4x% *9x“+1°9x" -4
OTBETHI:
0.5 arcsin 4+ C - areste3x + C—In-> 2 4 c0.51] |2 +J4x? 25‘+c
. HI‘CSIHE 3HI‘CSg X 12H3x+2 . n X X

4, BpHCIUTH OIIPCACIICHHBIC MHTCI'PAJIbI.

2 1

[(2=x)dx [(2x-6)dx
1 -2

Orserer: 20.25 32/3

5. Haiitu mnomans Gurypsl, orpaHnueHHyto rpadgukamu ¢pyHkiuil. Crenats 4epTex.

y:5x2 + 10xy = x+2 y:_3x2 + x + 5y = -x+4
OtBetnl: 231/150; 41/54;

KonTposibHasi paboTa 5 (THUIOBOM BapUAHT).

paboThI



Haiitn HEONPCACICHHBIC MHTCTPAJIbI, BBIYUCIIUTD OIIPCACIICHHBIC NHTCTPAJIbI.

OTBETHI;
dx 1
1. “In|7x — 1|+ C
J‘7x—1?’ | |
2 [ 05t
xIn®x

3.j5in—xdx L +C

cos? x cos x

4. I x%e " dx —0.25¢" +C

2 3

5.jX4dx 0.051n13.5

°5x*+1
G.Ixe’zxdx —0.25(2x + De™** +C
7.jx|n 7xdx 0.25x2(2In7x — 1) + C
8.I ?X lJ_lnx_”:E +C
3Xx° -6 6y 2 x+42

Kpurepuit onenuBanus.

Kaxxaplif mpaBUIbHO HalIEHHBINM MHTErpall OLEHUBAECTCS B OJUH Oayi. MakcuManbHO BO3MOKHOE
KonnuecTBo 6aysioB — 8.Ecnu HabpanHas cymma 6aymuioB 8, To olleHKa paboThl «O0TIU4YHO». Ecmu cymma
6amioB 6 win 7, To oreHKa paboThl — «xopoioy. Ecnu cymma 6amioB 4 wnu 5, To orieHka paboThl —
«ynoBneTBopuTeNbHOY». Ecnu cymma 6annoB 0 — 3, To orieHKa paboThl — «HEYIOBIECTBOPUTEIHHO.

PacueTrnas camocrositesibHasi padora 1 (TUNOBbIE BADUAHTHI).

Boraucnute miomanes GUrypsl, orpaHuueHHyo rpadukamu ¢yHkiuil. Crenats 4epTex.

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

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



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

6. f(x)=—x>+6xg(x)=x+4 Ortser: S=4.5

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

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

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

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

Kpurepuii onenuBanus.

Ecnu mpaBuibHO MOCTPOCH dYEpTEXkK, BEPHO HAMKMCAH WHTETPAT IS BBIYHCICHHS
IUIOUIAAM M BBIYUCIICHUS BBINOJHEHbI MPAaBUIBHO, TO OLIEHKAa paboThl — «OTIu4HO». Ecnu
MPaBMWJIBHO TOCTPOEH YEpTEK, BEPHO HAIMMCAH MHTErpajl JJsi BBIYHUCICHHS IUIOMIAIN, HO MpHU
BBIYHMCIICHUSAX CHIENaHbl OIMOKU, TO OLIEHKa PabOThl — «XOpouio». Eciu mpaBMWIIbHO MOCTPOEH
YyepTeK, HO HEBEPHO HAIMCAH MHTErpai Ui BBIUYUCIICHUS TUIOIMAIN (HO BBIUUCIICHUS JOBEICHBI
JI0 KOHIIa), TO OLIEHKa pabOoThl — «yJOBJIETBOPUTENHHOY. ECIIN HEMPaBUILHO MOCTPOEH YEPTEXK U
HEBEPHO HaITMCaH UHTErpajl, TO OLEHKA — «HEYJOBIECTBOPUTEIHHOY.

Tema. ®yHKIUM ABYX NlepeMEHHBIX.
3agaun.

1. Haiitu o6nacts onpeaeneHus: GyHKIUU OBYX NepeMeHHbIX. CaenaTs 4epTex

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

2. Haiitu nuHuu ypoBHS PYHKIUU JBYX epeMeHHbIX. CaenaTh 4epTex.
z=x2+y?z=x%—yz=2x-3y

3. UccnenoBaTh (PyHKIHIO JBYX MEPEMEHHBIX HA SKCTPEMYM.

z=x*+yv*+xy+x—v+1 OrBer: Zy, = 2z(—1;1) =0
z=x>+8y*—6xy+5 OTBET: Zymin = 2(1;0.5) = 4
z =yvx —2y? —x + 14y OTBeT: Zppay = 2(2;4) = 26

Pacuernas camocrosiTesqibHasi padoTa (TUIIOBOI BAPUAHT).

Jnst GyHKIUY, 3a1aHHOM TaOIUYHO, HANTH AIMIIUPUYECKHE (PYHKIIHH:



1. JluneitHyro QYHKIHIO, TPOXOJISIIYIO Yepe3 MEPBYIO U MOCIEIHIOI TOUKH;

2. Jlunelinyio (yHKIHIO, BEIYUCICHHYIO 10 METOAY HAaUMEHBIIUX KBAJPATOB;

ONEHUTh MOTPEIIHOCTU Ul KaKAON U3 MOMYYCHHBIX (YHKIMHA U CPAaBHHUTH PE3YJIbTATHI.
[Toctpouts Tpaduku 3amaHHON (PYHKIMK M HAWICHHBIX SMIUPUYECKHX (DYHKIMA Ha OJHOM

yeprexe. HaliTu 3HaueHust QyHKIui npu xg.

X0 — 2.5
Oteer: .y =x—1; Ele 81-2 =2; yp=15
2.y =095x —1.1; ¥°,e2=1.1; y, = 1.275

Kpurepuii onenuBanus.

[TepBoe 3amanue onennBaeTcs B 1Ba O0amra. Bropoe 3aganue oneHnBaercs B yeTbipe Oamia. Ecim
HaOpaHHas cymMMa 6ayuioB 6, TO olleHKa paboThl «OTINYHOY. Eciau cymma OannoB 4 wiu 5, To olieHKa
paboTel — «xopoio». Ecnu cymma 6amioB 3, To olieHKa paboThl — «yA0BIETBOpUTENbHOY». Eciiu cymma
6asoB 0 — 2, TO o1leHKa pabOTHI — «HEYIOBIECTBOPUTEIIHHOY.

Tema. CiiyuaiiHble COObITHS.

3apaum.
1. TloxGpocwiu nBa kyonka. CKOJBKO COOBITHI 00pa3yeT MpOoCTPaHCTBO JIEMEHTAPHBIX

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

2. CroBo MHTErpall COCTaBIEHO U3 OYKB — KapTouek pa3pe3Hoi a30yku. Hayrang nocraror
YeThIpe KapTOUKH U BBIKJIAIBIBAIOT OJIHY 32 IPYroi B Mopsake nosiienus. Haittu
BEPOSITHOCTh MOJIYYHUTh clOBO «urpa». Otset: 1/1680

3. B rpynmne u3 30 cTyJeHTOB 3K3aMeH 110 MaTeMaTUKE Ha «OTJIIMYHO» CAAIM 3 CTyJEeHTa, Ha
«xopouio» - 12, Ha «yJOBIETBOPUTEIBHO» - 10, a OCTaTIbHBIE CTYICHTHI MOJTYYHIIN
«HEYJOBIIETBOPUTEILHOY. V3 Tpynmibl Hayraj BEIOUPAIOT ABYX CTyIeHTOB. Haiitu
BEPOSATHOCTh TOTO, YTO OHH MOJTYYHIIU HEYIO0BJIETBOPUTENIbHBIE OLleHKH. OTBeT: 2/87.

4. W13 10 6unetoB notepen 2 BHIMTpbIIHBIX. Hayran nokynatot 5 6uneros. Haittu
BEPOSATHOCTh TOT0, YTO CPEIN HUX OyJEeT OJMH BBIUTPHILIHBIN; ABA BHIMTPHIIIHBIX;
HHUOJTHOTO BBIMI'PBIIITHOTO; XOTs OBl OJIUH BBIMTpbIIHEINA. OTBeET: 5/9; 5/36; 7/9

5. 10 pa3HbBIX KHHT, CpeI KOTOPBIX JBE KHUTH OJTHOTO aBTOPA, PACIIOIO0XKEHBI Ha OJTHOU
nosike. HaliTu BEpOSATHOCTH TOTO, YTO JABE KHUTU OJJHOTO aBTOpa OYIYT CTOSITHh PSIOM.
Otset: 0.2



10.

11.

12.

13.

14.

15.

16.

17.

Tpu yueOHrKa O MaTEeMAaTHKE M JIBA IO SKOHOMHUKE TIPOU3BOJILHO PACIIOIOKEHBI HA OTHON
nosike. HaliTu BEpOsATHOCTD TOTO, YTO Y4EOHUKH 110 OJJTHOMY NPEAMETY OKAKYTCS PAIOM.
Otset: 0.2

ITo xene3HOM HOpOre MEepeBO3sIT @ JIETKOBBIX U 6 TPY30BBIX aBTOMOOMIEH. B nopore nBa

aBTOMO6I/IJI$[ HOJIyLII/IJH/I HOBpe)KZIeHI/I?L HaﬁTH BGpOSITHOCTB TOTr0, 4YTO 3TH aBTOMO6I/IJII/I
2ab

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

B rpymme yunrcs 20 roromieit u 5 nesymek. s gexypcets OTBeTa BEIOMPAIOT ABYX
yenoBek. HaliTu BeposITHOCTB TOTO, UTO BBIOEPYT a) ABYX JIEBYIIEK; O) ABYX IOHOLIEH; B)
neByuky u roHoury. Otset: 1/30; 19/30; 1/3.

JIBa ctanka paboTarOT HE3aBUCUMO JIPYT OT Jipyra. BeposTHOCTh OecriepeboitHON paboThI
MEepBOTo CTaHKa B TeueHue yaca pasHa 0,85, a Broporo 0,9. Haiitu BeposiTHOCTH TOTO, YTO
B TEUEHHE Yaca BO3HUKHYT HAPYIIEHUS B pabOTe TOJIBKO Yy 0/iHOTO cTanka. Oteet: (.22

BeposATHOCT NOJIHOM peain3anuu CBOEH IPOAYKIIUU OJTHUM 3aBOJ0M paBHa 0,9, a apyrum
3aBooM -0,95. HaiiTu BEpOATHOCT TOTO, UTO XOTSI OBl OJFH M3 3aBOJIOB PEAM3YET CBOIO
MIPOAYKIHIO, €CIIA OHO PEATU3YIOT €€ HE3aBUCUMO Jpyr oT Apyra. Oteer: 0.995

Ky0, Bce rpanu koToporo okparieHsl, pazpezanu Ha 1000 oqunHakoBbIX KyOukoB. KyOuku
nepeMeniaiym U Haylaay JOCTali OJWH KyOuK. HalTH BEpOSITHOCTD CIICAYIOIINUX COOBITH:
OJlHAa TPpaHb KyOHWKa OKpallleHa; IBE TPaHN OKpAIlICHbI; TPU I'PaHU OKpAIIIEHBI; YeThIPE TPaHU

OKpaIleHbl; HA OJJHA TPaHb HE OKpaIlleHa; XoTs Obl oj1Ha TpaHb okpamieHa. Oteer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpyxHOCTH BMcaH KBaJipat (paBHOCTOPOHHUM TPEYTrOJIbHUK, MPABUIBHBIN
IECTUYTOJIbHUK). B kpyr Opocaercs Touka. HaliTu BeposSITHOCTD, UTO OHA MOMAJET B

gﬁﬂln; S‘EXZE;

KBaJpaT (TPeyrojbHUK, IEeCTUYrOJbHUK). OTBET: zfn;

B kBaapaT (paBHOCTOPOHHUI TPEYrOJIbHUK, TPABUIBHBIN IECTHYTOJILHUK) BIMCAH Kpyr. B
KBaJIpaT (PaBHOCTOPOHHUI TPEYroJbHUK, MPABWIBHBIN IECTUYTOJILHUK) OpOCaeTcs TOUKa.
Haiitu BEpoATHOCTH TOTO, UTO TOYKA MONAAET B Kpyr. OTBET: ”/ 4;” / T /

W3 /243

JlBa ipyra 10roBOPHIIMCH BCTPETUTHCS B YCIOBJIEHHOM MECTe B IIpoMexyTke oT 19 1o 20
qacoB. [Ipumeanuii nepBeIM *AET Apyroro He 6osnee 15 MUHYT, MOCHE YEro YXOIMT.
Haiitu BeposiTHOCTB TOrO, 4TO OHM HE BeTpeTarcs. OTBeT 49/64

Ha otpe3ok [2,5] Haynauy OpocaroTces e Toukd. HalTH BEpOSITHOCTH TOTO, YTO
paccTosiHMe MKy HUMHU OyneT MeHblie nByx. Otset: 8/9

BepostHocTh ONaganus B MUILIEHb IEPBOTO cTpenka paBHa 0,8, a Broporo pasna 0,7.
Crpenku He3aBUCHUMO APYT OT Apyra cAesalld 10 OJJHOMY BeIcTpeny. HaliTu BeposTHOCTh
TOT0, YTO, XOTSI OBl OJTMH CTPEJIOK momal B muieHb. OteeT: 0.94

Tpu cTpenka HE3aBUCUMO APYT OT ApPYyra CTPENAIOT M0 MUILIEHH. BepoaTHOCTh nonaaanus B
Lenb Ui nepBoro crpesika pasHa 0,7, nns sroporo — 0,8, aiisa tpetsero -0,9. Haiitu



BCPOATHOCTH TOT'O, YTO BCC TPH CTPCIIKA NOMAAYT B LICIIb. Haiitu BEPOATHOCTH TOT'O 4YTO
uenb Oynet nopaxena Otet: 0.504; 0.994

18. B rpynny cnoprcMeHoB BxoasT 20 JbDKHUKOB, 6 BETIOCUTIEANCTOB U 4 OeryHa.
BeposTHOCTB TOTO, YTO JIBDKHUK BBITIOJHUT HOPMY paspsiaa, pasHa 0,95, Benocunenuct —
0,8, a 6eryn — 0,75. HaliTit BEepOSITHOCTB TOTO, YTO CIIOPTCMEH BBITIOJTHUT HOPMY paspsija.
Ortger: 0.893

19. JIBe cexperapst 3aMOIHSIOT JOKYMEHTBHI, KOTOPBIE CKJIAABIBAIOT B 0OMIYyI0 Nanky. [lepBoiii
CeKpeTaph JIeNlaeT OMHMOKY B IOKyMeHTE ¢ BeposTHOCThIO 0,05, a BTOpOii — ¢ BEPOSITHOCTbD.
— 0,1.IIepBblit cekpetapb 3anoaHut 20 10KyMeHTOB, a BTopoi — 30. Hayran B3sThIi U3
MankKyu JOKYMEHT OKa3ajcs ¢ omnoKkoil. HaliTu BEposSTHOCTB TOTO, UTO €ro 3amOJIHHII
nepBslii cekperapb. OTBeT: 0.25

20. PaGouwmii 00CITy»KUBAET YeThIPE CTAHKA, KOTOPhIE pabOTAIOT HE3aBUCUMO JIPYT OT JIpyTa.
BeposiTHOCTB €005 AJ1s1 KaXA0Tr0 CTaHKa Ha MPOTsHkKeHUU cMeHbl paBHa 0,1.Haiitu
BEpPOSATHOCTH TOTO, YTO HA MPOTSHKEHUU CMEHBI: a) paboTaTh OyayT paboTaTh 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh Bce CTaHKHU; B) IPpOU30iiieT cOoit B paboTe XOTs ObI OJTHOTO
cragka. OtBet: 0.2916; 0.6561; 0.3439.

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

22. Ilposepsitor nokymentanuto 100 nmpennpuHumareneir. BeposTHOCTh omaThl HAJIOTOB IS
Kakgoro u3 Hux pasHa 0,8. HailTu BEpOATHOCTH TOTO, YTO HAJOTH OIUIaTWJIA HE MeHee 70
npeanpuHuMatenei. Haltu Hambosee BEpOATHOE YHCIO OIUIATHBIIMX HAJIOTH H

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

23. VI3 10 noTepeitHpIX OMJIETOB TPH BBIMTPBINIHBIX. [Ipy mOArOTOBKE K Beuepy oJuH OUiieT
MOTEPSIIH, U OBLJIO pelIeHo J0OaBUTh OJIUH BHIUTPBINIHKIN. KakoBa crana BeposiTHOCTh
BBITSIHYTb BBIMTPbILHBINA Ouner? Otser: 0.37

24. U3 10 noTepeitHbIX OUIICTOB TPH BBIUTPHIIIHBIX. [Ipy MoAroToBKE /1Ba OUiIeTa OTEPSIIH, U
OBLIO pelIeHo JOOaBUTh OJTMH BBHIMTPHIIIHBINA. KakoBa cTaiia BEpOSITHOCTh BBITSHYTh
BBIUTPHIIIHEIN Omnetr? Otset: 17/45

KonTpoubsnas padora Ne 6.

1 BapuanT

1.B smuke 10 nepenymepoBaHHBIX m1apoB ¢ Homepamu oT 1 1o 10. Beinynu ogun map. Kakosa
BEPOSITHOCTB TOTO, YTO HOMEP BBIHYTOTO 1Iapa He npesbimaer 10?7 Otser: 1.

2.B nepBoM fIIMKe HaXOATCs IIaphl ¢ HOMEpaMu OT 1 10 5, a BO BTOpOM — ¢ HOMepaMu oT 6 110
10. 13 xaxporo smuka BBIHYIM 1O OJHOMY wapy. KakoBa BEposSITHOCTH TOTrO, 4TO CyMMa
HOMEPOB BBIHYTBIX IIapOB HE MeHbIIe 7?7 OTser: 1.

3.B ypue 10 6enbix, 15 yepHbix, 20 cuHux U 25 KpacHbIX m1apoB. BeiHynn oaun map. Haiitu
BEPOSATHOCTH TOTO, YTO BHIHYTHIH 11ap Oenblid win yepHblil. OTBet: 5/14.



4.Tpu cTpenka HE3aBUCUMO JPYT OT Ipyra CTpEsoT 1o 1enu. BeposTHOCTh nonaganus B LElb
st ieporo crpenika paBHa (.75, mias Broporo — 0.8, mns tperbero — 0.9. Onpenenutsb
BEPOSITHOCTh TOT'O, UTO BCE TPH CTPEJIKA OAHOBPEMEHHO nonaayT B 1enb. Oteer 0.54

5.B cbopounsrii 1iex 3aBoga nocrymnaet 40% neraneit uz 1 mexa u 60% - ux 2 nexa. B 1 nexe
npousBoautcs 90% crangapTHBIX Aetanei, a Bo 2 — 95%. Haynauy B3siTast cOOpLIMKOM JieTallb
OKa3aJlach CTaHAApTHOM. HailTu BepOosSTHOCTH TOTO, UTO OHA M3roToBJIeHA 2 exoMm. OTBeT: 57/73
6.0mnpenenuTb BEPOATHOCTh TOTO, YTO B CEMbE, UMEIOUICH NATh AeTel, OyJeT ABe JAEBOYKU U
TPU MajbuMKa. BeposTHOCTH poKJIeHUs! MallbuMKa U A€BOYKHU IIPEANOJIAratoTCsl OAMHAKOBBIMHU.
Otser: 0.3125

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

2 BapuaHT

1.B ypue 5 Oenbix u 10 yepHbix mapos. KakoBa BeposiTHOCTh BbIHYTH cMHUI map? OTBer: 0.

2. B nepBoM sIIMKe HAXOAATCS HIapbl ¢ HOMepaMu oT 1 10 5, a BO BTOPOM — ¢ HOMepamHu OT 6 110
10. 13 xaxpgoro smMka BBIHYIM MO OJHOMY Iapy. KakoBa BeposITHOCTH TOTrO, 4TO CyMMa
HOMEPOB BBIHYTHIX 11apoB paBHa 11? Otser 0.25

3. .B ypne 10 Genbix, 15 uepHbix, 20 cuHuX U 25 KpacHbIX 11apoB. Beinynu ogun map. Haiitu
BEPOSITHOCTh TOTO, UTO BBIHYTHIN 11ap CHHUN WM KpacHbId. OTBeT: 9/14

4. B nepBom smuke 2 6enbix U 10 yepHbIX 1IapoB, BO BTOpoM — 8 Oenbix U 4 yepHbIX. U3
KaXKJI0TO SIIIIMKa BBIHYJIH 10 11apy. KakoBa BeposiTHOCTB, uTO 00a mapa 6ensie? OTBet: 2/9
5.Mmerorcs Tpu OAMHAKOBBIX MO BUAY siIKKa. B nepBoM simuke 20 6enbix mapos, BO BTOPOM —
10 6enpix 1 10 yepHbIX, B TpeThbeM — 20 uepHbIX. V3 BBIOpaHHOTO Hayraj SIIMKa BIHYJIH OCIbIi
map. BeIUUCINTD BEPOSITHOCTH TOTO, YTO IIap BBIHYT U3 niepBoro siuuka. Oteet: 0.4

6. OnpenenuTh BEPOATHOCTh TOTO, YTO B CEMbE, UMECIOIIEH MATH JETeH, OyleT Tpu NEBOYKH U
JIBa MaJIbYUKa. BEpOATHOCTH POXKIACHUS MAIbUYMKA U JEBOYKH MPEAIOJIAralOTCs OJMHAKOBBIMHU.
Otser 0.3125

7.Urpansayro kocTb OpocatoT 80 pa3. Onpeaenutb BEpOSITHOCTh TOTO, YTO MHUdpa «3» MOSIBUTCS
20 pa3. Otsert: 0.0162.

Kpurepuu onenuBanusl.

Kaxnas 3amavya orneHuBaercs Tpems Oamramu. Tpu Oaa CTaBHTCs, €CIM 3a7ada
MOJHOCTBIO pemieHa. J[Ba Oamma cTaBUTCSA, €CIM CTYAEHT 3HaeT (GOpPMYITy WU aJrOpUTM
perieHus 3a7adu, yMeeT MX NMPHUMEHSTh, HO JIeNaeT BBIYMCIUTEIbHBIC OmuOku. OmauH Oamn
CTaBUTCS, €CIU CTYIEHT 3HaeT (GOopMyly WIM alrOpUTM pPElIeHUsS 3aJadyd, HO HE yMeeT UX
npuMeHsATh. Hosb 6aiioB — eciiv He 3HAeT (POpPMYITy HIIM aITOPUTM PEICHHS 3a/1a4H.

MakcumanbHO BO3MOXHOE YMCII0 HaOpaHHBIX 0amioB — 21. OrneHka «OTIMYHO» CTaBHTCS
3a 19 - 21 OGammoB. OreHKa «XOPOIIOY craBurcst 3a 15 - 18 OamwioB. OneHka
«yIOBIETBOpUTENbHO»  cTaButca 3a 10 - 14 OamnoB. OlneHka «HEYJTOBIETBOPUTEIHHO»
craBurcs 3a 0 - 9 6awios.

Tema. Ciyuaiinbie BeTuunHbl. OCHOBHBIE 3aKOHBI pacnpe/iesieHUsi, X YUCJI0BbIE
XapaKTePUCTUKH.
3agaun.

1. B smuke Haxonsarcs 4 mapa ¢ HoMmepamu oT 1 10 4. Beraynu nBa mapa. CBX —
npou3BeieHne HoMepoB 1mapoB. CocTaBUTh 3aKoH pacnpeaenenus JICB, naitu
MAaTeMaTHYeCKOE OXKUIAHUE U IUCIIEPCUIO.

OrtBerT:




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

35/6; 413/36.
B smuke naxonsarcs 4 mapa ¢ Homepamu ot 1 1o 4. Beinynu nBa mapa. Cioyuaiinas

BenuunHa X — cymMMma HOMepoB 1mapoB. CoctaBuTh 3akoH pactpeaenenus JCB, naitu
MaTeMaTH4ECKOEe OKUIAHUE U AUCIIEPCHIO.

OrtBer:

X 3 4 5 6 7

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

5; 5/3.

JIBa urpaibpHbIX KyOHKa OJTHOBpEMEHHO OpocaroT ABa pa3a. CB X = uucno BeimaaeHuit
onvHakoBbIX yucen. CoctaBuTh 3akoH pacupenenenus CB X, HaliTu MaTtemaTuueckoe
0>KMJIaHHE U JUCIIEPCHIO.

OTtBeT

X 0 1 2

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

1/3; 5/18.

[Tocne oTBeTa cTyieHTa Ha BOTIPOCHI SK3aMEHAIIMOHHOTO OWJIeTa MpernoaaBaTeNb 3a1acT
CTYICHTY  JOTOJHUTEIbHBICE BOIPOCHl JIO TE€X TOp, MOKa CTYACHT OOHApYKHBAET
HE3HAaHWE BOIpoca. BeposaTHOCTH TOTrO, 4YTO CTYAGHT OTBETUT Ha JHOOOM
JOTIOTHUTENbHBIA Bompoc, paBHa 0,9.CB X — 4uciao 3amaHHBIX JOMOJHUTEIBHBIX
BonpocoB. CoctaBuTh 3akoH pacnpenenenusa JICB, HailTh MaTeMaTHYeCcKoe OKHUIAHUE U

JTUCTIEPCHIO.
OtBerT:
X; 1 2 3 | ..
p; = P(X;) | 09 0.09 | 0.009 | .......
10/9; 10/81.

BeposTHOCTh TOTO, UTO CTpENOK MOMaAeT B MUIIEHb MpPU OJHOM BbICTpene, paBHa 0,8.
Crpenky BbIIAIOT MATPOHBI 0 T€X MOp, MOKa OH He mpomaxHeTcs. COoCTaBUTh 3aKOH
pacnpenenenusi CB X — yucna naTpoHOB, BEIAAHHBIX CTPETIKY.

OrtBerT:

X 1 2 3 ...

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

5/4; 5/16.

IIpoBoauTcst posbirpeim 1000 GuitetoB jnoTepeu, cpeau Kotopsix 100 6uineToB MMeErOT
BeIUTphI o 20 pyoneit, 10 6uneroB — mo 100 pybneit, 1 6uner — 1000 pybneii. Kakoit
BBIMTPBIII B CPEIHEM MPUXOAUTCS Ha OJUH OuieT, eciu Ouner crout 10 pyoGueit.

Ortser 4.

3anaH 3akoH pacnpeaenenus JCB X.




Haiitu mapamerp a.

[TocTpouTh MHOTOYTI'OJIBHUK paclpeacacHus;

Haiitn ¢pynkuuro pacnpenernenus F(X);

[Toctpouts rpaduk GyHKIMHN pactpeneneHus F(X);

Haiitn Moy My (X);

Haiitn marematnueckoe oxuganue M (X) ;

Haittu nucniepcuro D(X) M cpeaHee KBaIpaTUYHOE OTKJIOHEHUE o(X);

Haiftn BeposiTHOCTH monajanust CBX Ha 3ananHoit ipomeskyrok: P(—2,5 < X < 2)

Otser a = 1/7;My(X) = 1; M,(X) = ﬁ; D(X) =%; P =47

8. Uwucno TeneOHHBIX 3BOHKOB, MOCTYMAIOMINX B CIPABOYHOE OFOPO OT ADOHEHTOB MEXIY
MOJyJHEM M YacoM JHA B J00oW neHb Hemenw, ecth CB X, 3amaHHas 3aKOHOM
pacnpeseneHus

X, 0 1 2 3 4 5

p=P(X;) | 03|02 ]0201]01]o01

a) yoenurech, U4TO 3aJjaH 3aKOH pacIpeiesieHus,
b) naiigure ¢pynkiuio pacupeneiaenus F(X);

C) ompeneauTe BEPOSTHOCTh TOro, 4ro Mexnay 12 wac. 34 mMuH. m 12 yac. 35 muH. B

crpaBOYHOE OIOpO MOCTynUT 00JIbINe ABYX 3BOHKOB .OT1BeT: (.3

9. Yucno ommbOOK Ha CTpaHUILy, KOTOPBIC IENaeT HEKOTopas MamuHucTKa, ectb CB X,
3aJlaHHasl 3aKOHOM paclpe/esIeHus

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) yoenuTech, 4TO 3a/1aH 3aKOH pacIpe/elICHUs;

b) naiigure ¢pynkimio pacupeneiaenus F(X);

C) ompeienuTe BEPOSTHOCTh TOTO, YTO MAIIMHUCTKA ClenaeT OoJiee JOBYX OIIMOOK Ha

CTpaHHILY.

d) onpesienuTe BEpOSTHOCTH TOTO, YTO €10 OYIET caenaHo He Oosiee 4 OmmMOOK Ha CTPAHUILY.

Otser: 0.6; 0.8.

10. IlpoueHT JroNei, KYyMUBIIMX HOBOE CPEACTBO OT TOJIOBHOM OOJM IOCIE TOTrO, Kak
YBHJIEIM €r0 pEeKIamMy IO TeJEBUICHUIO, €CTh CiIydaiiHas BEJIWYHMHA, 3aJlaHHas 3aKOHOM
pacrpeneseHus

X, 0 10 20 30 40 50

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

a) yoenuTech, 4TO 33/1aH 3aKOH paclpe/ie/IeHus;
b) naiinmure dpynkumto pacnpenenenus F(X);

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

11. CocTaBuTh 3aKOH paclpeesieHHs] KOJIMUECTBA MAIbUUKOB B CEMbE C TPEMS J€TbMU, €CIIH
CUMTATh BEPOSITHOCTU POXKIACHUS MaJbUMKa U JEBOUYKH PABHBIMH.
OrtBerT:



X.

0

1

2

3

p; = P(X;)

0.125

0.375

0.375

0.125

12. Y yOopuuiisl ecTh CBA3Ka U3 YETHIPEX KIIOYEH, CpeAd KOTOPBIX JIMIIb OJJMH OTKPBIBAET
nBepb oduca. B TeMHOTE OHa MBITAaeTCA MOMACTh B 0QHC, MpoOyst Kiroun Hayran. CocTaBUTh
3aKOH paclpeiesIeHUs] YHCia TOIBITOK OTKPBIBAHHSI ABEPH, €CIIM YOOPIIUIIA a) OTKIAbIBACT
UCTPOOOBAHHBIN KITIOY; 0) BO3BPAIIAET €0 B CBA3KY.

OtBeT
X. 1 [ 2 3] 4
pi=P(X;) | 1/4 | U4 | U4 | 14
X; 1 2 3 | ...
pi = P(X;) 1/4 | 3/16 | 9/64 | .......

13. Cpeam 5 ximrouel ABa MOAXonsaT K aBepu. Kimoun mpoOyroT OUH 3a APYrHM, MOKa HE
OTKpOIOT JBepb. OnpoOoBaHHBIN KITIOY OTKJIaJbIBat0T. HaliTu 3aKoH pacmpeseneHus: yucia

OTPOOOBAHHBIX KITFOUEH.

OTtBeT

14.Cpenn 6 xitrodei Tpu MOAXOMAT K aBepu. Kiroum mpoOyroT OJMH 3a APYruM, MOKa HE
OTKPOIOT ABeph. OnMpoOOBaHHBIN KITIOU OTKJIAIAbIBatOT. HaliTu 3ak0H pacmpeneneHus ducia

X;

1

2

3

4

p; = P(X;)

0.4

0.3

0.2

0.1

OTIPOOOBAHHBIX KITIOUEH.

OtBerT:

X.

1

2

3

4

p; = P(X;)

0.5

0.3

0.15

0.05

15. BeposTHOCTh TOTO, YTO B OMOIMOTEKE €CTh HE0OXoaumasi CTyJIeHTY KHura, paBHa 0,3.
CocTaBuTh 3aKOH pacHpe/iesieHns Ynucia OuOINoTeK, KOTOpbIe MPUAETCSA MOCETUTh CTYACHTY
JUTS HaXOXICHUS HY>)KHOW KHUTH, €CJIU OH SIBJISIETCS aOOHEHTOM YeThIpeX OUOIHOTEK.

OrtBerT:

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

0, x=0,

" O c:: H

F(x) = { Sin% =::x_E.
1 > r
, x>z

[TokazaTtb, uTo 3Ta (yHKUMA sBiseTcss QyHKuue pacnpenenenus HCB X. Boruumciuth
m
BEPOSITHOCTH TOT0, 4To 3Ta CB X npunumaet 3HaueHust u3 unteppania (0, . )-

Ortser: 0.5
17. 3anana ¢ynkus pacnpenenenus HCB X



18.

19.

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

Bbraucnute 3HaueHHE mapamerpa @, HallTH IUIOTHOCTD f (X)W BEpOSTHOCTH Toro, uto CB X
npunumaet 3Hadenus ot 0 1o 2/3. Ioctpouts rpaduku GyHKuuinF (x)u f(x).
Ortser:
0, x=0
f(x):[ 0,5x, 0<x=2,
0, x > 2.

1/4; 1/9.

3anana oTHoCTh pactpenenenuss HCB X
0, x<-—1
fx)= [0,125(}: + 1), -1=x=3,
0, x> 3.
Haiitu dpyakumro pactipenenenust F(X).
Orser:
0. x< -1
F(x) = [0.625(x + 1)%, —1=x<3
1, x=>3

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

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

BberuucnuTh 3HaYeHHWE TapaMeTpa @, HauTu (yHKIuIo pactpenencHus F(X) v BBIYHACIHTH

BEPOSATHOCTH TOro, yto CB X mpuHumaet 3HaueHus u3 uHTepBana (—2,1).
Orser:

e”, x =0,
F(x) =[

1, x > 0.
1:1—e?

20. Ilo craTucTUYECKUM JaHHBIM MECSYHBIN JI0X0] HacelneHus ropoaa NuMeeT HopMallbHOE
pacrpenielieHie €O CpeIHHM 3Ha4eHueM 6 ThIC. pyd. M CPEOHHM KBaJIpaTHYHBIM
OTKJIOHEHUEM 2 ThIc. pyO. 3ammcarh TMIIOTHOCTh pACHpPENENIeHUsT MECSYHOTO J0X0/a
HaceneHus. HaliTi BEpOsSTHOCTD TOTO, YTO HAyraJl BHIOpAHHBIN XKHUTEIh TOPOIa UMEET JOXO]]
a) oT 5 10 8 ThIC. py0.; 6) MenbiIe 12 THIC. pYO.

Otser: 0.533; 0.997

21. Bec HoBOpokaeHHOTO pedenka siisercss CB, uMeromeld HOpManbHOE pacHpeesieHue ¢

MaTeMaTHYeCKUM OXXHMJaHUEM 3,5 KI' M CpPeIHUM KBaJpaTUYHBIM OTKIOHEHHEM | Kr.
3anucate IUIOTHOCTH pacmpenenenus o3toi CB. Haiftu BeposTHOCTH TOTo, dYTO
HOBOPOKJICHHBIH peOeHOK OyneT BeCUTh a) oT 3,5 Kr 110 4 Kkr; 6) 60b11e 3 Kr.

Ortser; 0.1915; 0.6915

KonTpoabHas padora 8 (THNOBbIE BADHAHTHI).

1 BapuanT

1.CB X 3agana (yHKIMEH pacipeaeneHus:



o

X<-1

F(X)=9=+=,-1<x<2.

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

Wk

X
3

2.Haiitu ¢pynknuto pacnpenenenus F(X) u moctpouts ee rpaduk mis CBX, 3amaHHON 3aKOHOM
pacripesiesieHus:

X 1 2 3

p | 03|02 05

Haiitn martemaTtudeckoe oxumanue, qucrnepcuio i P(1L5< X <3).
Ortser: 2.2; 0.76; 0.7.

3./laHa TIIOTHOCTH pachpeieIiCHus BEpOSITHOCTEH [ (x):

0,x<0

fuy:cmxp<xs£.

2

0,X>z
2

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

0, x<0

F(x) =<sin x, O<x£%.

1, x>z
2

4.CB X pacmpezesnena 1no HopMalbHOMY 3aKOHY. MaTeMaThuuecKkoe OKUIaHUEe U CpeiHee
KBa/IpaTHUECKOE OTKJIIOHEHHE STOM BETMYMHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitu
BEPOSTHOCTH TOTO, uTo CB mpuMeT 3HavyeHue, npuHaaiekaniee nareppaay (-2, 3).

Otset: 0.7745

5.CB X paBHOMEpHO pacmpejiereHa Ha oTpeske [a, b]. KakoBa BeposATHOCTh, YTO OHA IPUMET
3HAQUYE€HHE U3 JIEBOU MOJOBUHBI OTpe3Ka?
Otset: 0.5

2 BapHUAaHT.
1. CBX 3agana ¢pyHKIMEH pacnpeneneHus:

0, x<£2
F(x) = 2—1, 2<x<4.
1, x>4



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

2. Haiitu dynkuuto pacnpenenenus F(X) u moctpouth ee rpaduk s CB X, 3aganHOiU
3aKOHOM pacIpeIeIICHUS:

p | 03|01 06

Haiitn martemaTudeckoe oxumanue, qucrnepcuio u P(1L,5 < X <3).

Otser: 3.9; 2.09; 0.4.

3./laHa MIIOTHOCTH pacIpe/ieIeHUus BEpOSITHOCTEH [ (x):

0,x<0

f(x)=1{sinx0<x<Z,

2

0, x> z
2
Haiitu ¢pynkmurio pacnpenenenus CB X, mocTpouTs ee rpaduk.

0, x<0

Ortser: F(X) =91—co0S X, O<XS%.

1 x>Z
2

4.CBX pacmpeneneHa 1o HOPMaJbHOMY 3aKOHy. MaTemaTHueckoe OXHUAaHHE UM CpeaHee
KBaJIpaTUYHOE OTKJIOHEHHE STOU BEIUYUHBI COOTBETCTBEHHO paBHBI 6 u 2. HaliTu BeposITHOCTh
toro, yto CB X mpumer 3HaueHue, npuHaaIexKamiee uarepsainy (4, 8).

OtBet: 0.6826.

5. CB X paBHOMEpHO pacrpejernena Ha otpeske [a, b]. KakoBa BeposTHOCTh, 4TO OHA MPHMET
3HAYCHHUE M3 TIEPBOM TPETH OTpe3Ka?
Ortser: 1/3

Kpurepuu onenuBanus.

Kaxxnas 3amada ounenHuBaercs Tpemsi Oamnmamu. Tpu Oamnna craBUTCs, €ClIHM 3aqada
MOJIHOCTBIO pemieHa. J[Ba Oana cTaBUTCS, €CIM CTYAEHT 3HaeT (OpMyNny HIU alrOPUTM
pelieHus 3aJayd, yMeeT WX MPHUMEHSTh, HO JENaeT BbIYUCIUTENbHBIE ommOku. OauH Oamnn
CTaBUTCS, €CIU CTYAEHT 3HaeT (GOopMyly WM alrOpUTM pEUIeHHs 3aJadyd, HO He yMeeT HX
npuMeHsITh. Honb 6alioB — eciiv He 3HAeT (POpPMYITy HIIM aITOPUTM PEIISHHS 3a/1a4H.

MaxkcuManbHO BO3MOXKHOE YHCIIO HAOpaHHBIX 0alioB —15. OleHKa «OTIMYHOY» CTaBHTCS
3a 13 - 15 ©OammoB. OleHKa «XOPOIIOH» crasurcst 3a 10 - 12 OamwioB. OneHka
«YIOBIETBOPUTEIHHO» CTaBUTCS 3a 7 - 9 6amioB. OneHKa «HEYJOBIETBOPUTEIBHOY» CTABUTCS
3a 0 - 6 6amoB.

Pacuernas camocrosiTesqibHasi padora Ne 1 (TunoBble 3a1aHUsA)

Han 3akoH pacnpenenenus JCB X:



Haiitu nmapamerp a ;
1) TocTpouTh MHOTOYIOJBHUK PACIIPEICIICHHS;
2) Haiitu dynkiuro pactipeaenenust F(X);
3) IMoctpouth rpaduk GyHKIUH pacupeaeneHus F(X);
4) Haiiti Moty My(X);
5) Haiitn MaTemMaTH4eckoe oxunanue M(X) ;

6) Haittu qucniepcnio D(X)u cpeHee KBapaTHUHOE OTKIIOHEHUE o(X);

7) Haiitu BeposiTHOCTH Monaganus CBX Ha 3anannoit mpomesxytok P(a < X < f3).

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

Otget: 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) = 15; D(X) =0.75;0(X) = 0.5V3;P =05

Bapuant 2

X |-1 2 3 5

P 02505 | a 0,125

P(—0,5< X <35)
Otger: 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

My=2; M(X) = 1.75; D(X) = 3.4375; o(X) = 0.25V7; P = 0.625

Kpurepun onieHrBanusl.

Ecnu HenpaBuiibHO HaiiieH napaMmeTp a, To padoTa jaiblie He MPOBEPSETCs U
BO3BpallacTcs CTyJEHTY Ha HclipaBieHue. Eciy mapaMerp a HailieH BEpHO, TO KaXA0€ 3aJaHHe
ortieHuBaercs 2 6ayutamu. J[Ba Oansa cTaBUTCS, €CJIM 33/1aHUE TTOJIHOCTHIO BBINOJIHEHO. OIH



0aJ1 CTaBUTCS, €CIIH 3a/IaHKE BHITIOJHEHO C BHIYMCIUTEIBHON OMMOKON MK TpaduK MOCTPOSH
HE coBceM BepHO. Houb 6ayioB cTaBUTCS, €CIIM CTYICHT HE BBITIOJIHACT 3aJaHHeE.

MaxkcuManabHO BO3MOXKHOE 4HCIo HabpaHHbIX O0amnoB —14. OueHka «OTIMIHO»
craButcs 3a 13 - 14 6amnoB. Onenka «xoporio» craButcs 3a 11 - 12 6amnos. Onenka
«yZIOBIETBOPUTEIbHO» cTaBuTCs 3a 10 - 11 GamoB. OLeHka «HEYA0BIETBOPUTEIBHO
craButcs 3a 0 - 9 6anos.

Pacuernas camocrosiTesibHasi padora Ne 2 (TUnoBbIe 3a/1aHUA)
Jlana dyHKus mwioTHOCTH pacupenenenns Bepostaocteit HCB X f (X).

Haiitn mapamerpa;
1) Tocrpouts rpaduk ynkrmn f (X)

2) maiitn dynkio pacupenenenns F(X);
3) moctpowuts rpaduk Gpyaknun F (X) ;
4) Haiitu Moy My(X);

5) wHaiiTH Matematnueckoe oxunanue M (X);

6) wmaiitu nucnepcuro D(X) u cpeHekBaapaTHUECKOE OTKIIOHEHHE, o (X);

7) Haiitu BepositHOocTh momaganuss HCB X Ha 3agaHHBId POMEXKYTOK: P(aSXSﬂ),

cenaTh rpapuuecKyro NLTIOCTPALIHIO.

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

M,=2; M(X) =2; D(X) = 0.8; 0(X) = 04y5; P = 034375

0, X <0,
Bapuanr 2. f(X): aX(Z—X), 0<x<2, P(XZl,S).
0, X>2.
Ortser: 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;0(X) =0.2V/5; P =0.15625

Kputepunu onieHuBanusl.



Ecnu HenpaBmiibHO HalIeH apaMeTp @, To paboTa Jaiblile He TPOBEPSETCS U
BO3BpAlIaeTcs CTYyJEHTY Ha HclipaBieHue. Eciau napamerp a HailieH BEpHO, TO KaXJ0€ 3aJjaHue
oueHuBaercs 2 6ayamu. [[Ba Gayia CTaBUTCS, €CIH 3alaHUE MOJHOCTHIO BHINOJIHEHO. OaUH
0aJ1 CTaBUTCS, €CIIH 33JaHUE BBITIOJIHEHO C BHIYHUCIUTEILHOM OMMOKOM M rpaduK MOCTPOCH
He coBceM BepHO. Houib 6ayuioB cTaBUTCS, €CIIU CTYIEHT 3aJJaHUE BBIIIOJIHEHO C OIINOKOM.

MaxkcuMmanbHO BO3MOXKHOE 4uCiIo HaOpaHHbIX 0aiioB —14. OLeHka «OTIMYHO»
craButcs 3a 13 - 14 6amnos. Onenka «xopoiio» craButces 3a 11 - 12 6amios. Ouenka
«yZIOBIETBOPUTEIbHO» cTaBuTCs 3a 10 - 11 Gamos. OLeHka «HEeYA0BIETBOPUTEIHHOY
craButcs 3a 0 - 9 6aos.

Tema: MaTemMaTH4ecKas CTaTUCTHKA.

3agaun.

1.JIms1 onileHUBaHUS 3HAHUM CTYJIEHTOB 10 MaTeMaTHKEe MPOBETU KOHTPOJIbHYIO paboTy. Cpenu
BCEX TPYIII BHIOpAIN OJIHY TPYIIY, B KOTOPOW yuuTcs 25 CTyIeHTOB. Pe3ynbTaThl KOHTPOJIBHON
paboTHI Takue: 3 cTymeHTa MOTyduian «5», 10 cTymeHToB - «4», 9 cTyneHTOB - «3», OCTaabHbIE
— «2». 3amucarth CTAaTUCTUYECKOE paclpeneieHue g JaHHOW BBIOOpPKU. BeryuciuTth
CTaTUCTUYECKOE CPEIHEE, CPEAHEE KBAIPATUYHOE OTKIOHEHUE U MOY.

2.13BecTHO, uTO 50 aOUTYPUEHTOB MOIYYHJIH 11O TIPEAMETY CIEIYIONTNE OB
1214191514181316172017151317162014141317161519161518171514 16 15
151815151914161818151517151616 1414 17 12.

CocTaBuUT BapHaIlMOHHBIN P M paclpeAesieHne 4acTOT JTaHHOW BBIOOPKH. BeramciuTh pazmax
BBIOOPKH, €€ MOAY U MenuaHy. [locTpouTh MOJIMTOH 4acToT.

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

22.

23.
24,
25.
26.
217.
28.
29.
30.

31.

Choucox BOIIPOCOB K 3K3aM€HY

Ornpezenenue Npon3BOIHOM.

I'eomerpuueckuii, prusnyeckuii 1 SJKOHOMUYECKHI CMBICI TPOU3BOTHOM.

[IpaBuna muddepeHMpoBaHus, TPOU3BOIHBIE IEMEHTAPHBIX (DYHKIIHH.

[IpownsBoaHast 0OpaTHOMN U CIOKHOM (PYHKITHIA.

Hcnosb30Banme IPOU3BOTHOM [T UcciienoBanus PyHkuuid, GpyHKus ['aycca u ee rpaduk.
Huddepenunan pyHkunu

Onpenenenne neppoodpazHoii. HeonpeneneHHblil UHTErpas.

. CBoiicTBa HeompeneIeHHOTO HHTerpasia. Tabmuia HHTErpaos.
11.
12.
13.
14.
15.
16.
17.
18.

MeToasl HHTErpUPOBAaHUs HEOIIPEAEIEHHOTO HHTErpasa.

Onpenenenublii HHTErpal. OnpeneneHue.

['eoMeTprueckuii CMbICI ONIPEACIICHHOTO HHTETpasa.

WuTerpan ¢ nepeMeHHbIM BepxHUM npeaenom. Oyukius Jlannaca u ee rpaduk.
®opmyna Herotona-JleitOHuna.

MeTo1bl HHTErpUPOBAHUS ONPEAEIEHHOTO HHTErpaIa.

[IpuiioskeHne onpeneseHHOro HHTerpaia.

OyHKIMKM IBYX NepeMeHHbIX. OCHOBHbIE MOHATHS: 00NaCTh ONpeAeneHus, rpaduk, JTUHUA
YPOBHS, TPAJUECHT.

YacTHbIE IPOU3BOAHBIC IIEPBOTO MOPsIKA, BTOPOTrO NOPAIKA.

OkeTpeMyM (QYyHKIMM JBYX [IEPEMEHHBIX.

OMnupudeckre GpyHKuu. MeToa HauMEHBIINX KBapaToOB

DOnemeHThl KoMOUHaTOpuku. IlpaBuno cymmel, npumep. IlpaBuno mpousBeneHus, npumep.
[lepectanoBku, omnpeneneHue, npumep. Popmyna yuciaa MNepecTaHOBOK. Pa3merienus,
onpenenenue, npumep. Gopmyna yucna pasmemenuii. CodeTaHusi, OnpeaeieHue, NpUMep.
@®opmyna uucina coderanuid. CBoiictBa. bunom Hsiotona, ¢opmyna. CBoiicTBa
ounoMuanbHbIX Kod(hdunnentos. Tpeyronpuuk [lackans.

CoObiTusi. Buabl coObITHI: HEBO3MOXKHBIC, JIOCTOBEpHBIC, CiydaiiHble. OmnpeneneHus,
MIPUMEPBHI.

Knaccudeckoe omnpeneneHue BepoaTHOCTH coObITus. OtpeniesieHue, mpumep.
I'eomeTpuueckoe onpeseneHne BeposiTHOCTU coObITHs. Onpeaenenue, npumep.
BepostHOCTE CyMMBI COOBITHI. DOPMYTUPOBKU TEOPEM, IPUMEPHI.

VYcnoBHast BEpOSTHOCTb cOObITHA. BeposTHOCTh mpousBeneHus coObITuil. PopMyIHpPOBKU
teopeM. [Ipumepsr.

[Tonmuas rpynmna coObiTuil. [IpoTuBONONOXKHOE COOBITHE. BEpOATHOCTH MPOTUBOMOJIOKHOTO
coObiTus. [Ipumepsr.

®opmyna noJIHOM BeposTHOCTH. POpMyIMpOBKa 3a7aud, KOTOpas PEIAeTCs] ¢ MOMOIIbIO
(opMyIbI TOJTHOI BEPOSTHOCTH.

®opmyna baiteca. dopmynupoBka 3amay, KOTOpas pelIaeTcs ¢ MOMOILBIO (OPMYIIbI
baiteca.

®opmyna bepuynnu. @opmynupoBKa 3agaud, KOTOpas peuiaeTcs ¢ MOMOLIbI0 (OopMYyIIbI
bepnymu.



32. luckpernas cnydaiinas BenuumHa (JICB), ee 3akOoH pacmpeleneHus, ero CBOHCTBO.
MHOrOyroJIbHUK paclpeesIeHHus.

33. Marematuueckoe oxunanue JJCB, ero cBOHCTBa ¥ BEPOSITHOCTHBINA CMBICTL.

34. Mucnepcus JICB, ee cBOiicTBa 1 BEPOATHOCTHBIN CMBICI.

35. buHommanpHOE pacnpeeseHne, ero YHCIOBbIE XapaKTEPUCTUKH.

36. 'eomeTpudeckoe pacrpeesicHIe, ero YICIOBbIC XapaKTEPUCTHUKH.

37. Pacnpenenenne [TyaccoHa, ero 4ucioBbie XapaKTEPUCTUKH.

38. ®ynkuus pacnpeneneHus ciydaitHoi Bennunabl (CB), ee cBoiicTBa 1 rpaduk.

39. HenpepeiBhast cnyvaiinas BenmnunHa (HCB). @OyHKOMsS MIOTHOCTH — pacrpenesieHus
BepositHocTeit HCB, ee cBoiicTBa u rpaduk.

40. Yncnoseie xapaktepuctukn HCB: MaTtemarndeckoe oxunanue u aucrnepcus. OnpeneneHue
1 BEPOSTHOCTHBIA CMBICIL.

41. PaBHOMEpHOE pacnpe/iesieHne Ha OTPE3KE, €r0 YNCIOBbIE XapaKTEPUCTHKH.

42. TTokazaTelbHbIA 3aKOH pacIpeIeIeHus], €0 YHCIOBBIC XapaKTEPUCTHKH.

43. HopmanbHOE pacrpeielieHue, ero YNCIOBbIe XapaKTePHCTHKH.

44. BepoaTHOCTH NONIaAaHNs HOpMaJIbHO pactipeaeiaeHHoi CB Ha oTpe3ok [a, ﬁ]

45. BepodTHOCTh TOMaJaHusl HOpMallbHO pactipeneieHHod CB B uHTepBall, CUMMETPUYHBIN
OTHOCHUTEJIbHO MaTeMaTUYECKOTO 0XKHIaHUSI.

46. TTpaBmIIO TpEeX CHUTM.

47. JlokanpHas M MHTErpajbHas TeopeMsl Jlammnaca.

48. dynkuus ['aycca ee rpaduk u cBoiictBa. Tabnmna 3HaueHmit pyHkuuu [aycca.

49. Oynknus Jlamnaca ee rpaduk u cBoiicTBa. Tabnuna 3nauennii Gpyakuuu Jlamnaca.

50. CraTucTuKa U ee 3aJauu: OINpeelIeHNe 3aKOHA PAcIpeieiICHUs WIK €ro XapaKTepUCTHUK I10
BBIOODKE.

51. IucKpeTHbIi M MHTEPBAJBHBI CTATUCTHYECKHE Psbl, TIpaduyeckue METOAbl HX
n300pakeHUsI.

52. Cratuctuueckasi GyHKIUS pacrpeaesieHus.

53. YucrnoBble XapaKTepUCTUKN BEIOOPOYHOIO PACHPEAEICHHUS.

54. Cratuctuyeckas nmpoBepka runore3. OCHOBHbIE TOHATHUS.

HpaBn.ﬂa BbICTABJICHHUA OLICHKHN HA JK3aMcCHE.

DK3aMeH MPOBOJIUTCS B MUCbMEHHOW (opme. DK3aMEHIMOHHBINM OuneT BKiIodaeT 10
BOIIPOCOB. DK3aMeH jHTcs 2,5 vaca. Kaxnplii Bompoc oneHuBaercs B oauH Oami. OleHka
«OTIUYHO» BhICTaBjsieTcs 3a 9 — 10 HaOpaHHBIX OAJIJIOB, OIICHKA «XOPOIIIOY BBICTABIIACTCS 3a 7 —
8 HaOpaHHBIX 0aJIOB, OLIEHKA «YJOBJIETBOPUTEIHLHOY - 32 5 — 6 6asIIOB.

Ouemca «OTJANYIHO» BBICTABIAECTCS CTYACHTY, KOTOprﬁ ACMOHCTPUPYET FJ'IY6OKOC u
MOJIHOC BJAaJACHHUEC COACPKAHUCM MATCpUalla U MOHSITHUHBIM anmaparoM JMCHUIIIMHBI,
OCYIICCTBIIAACT MCKIIPCAMETHLIC CBA3U, YMECT CBA3LIBATHL TCOPUIO C HpaKTHKOﬁ. CTYI[CHT JacT
Pa3BCPHYTHIC, IIOJHBIC W YCTKUC OTBCTBI Ha BOIIPOCHI JK3aMCHAIIMOHHOTO ouiera w
AOIOJIHUTCIIBHBIC BOIIPOCHI, CO6J'II-0,I[8.GT JIOTUYCCKYHO IIOCJICA0OBATCIIBHOCTL IIPU U3JIOKCHHUU
Marepuaia. rpaMOTHO HCIOJIB3YET TCPMUHOJIOTUIO.

Ouemca «XOpOIIIO» BBICTABJISICTCA CTYACHTY, OTBCT KOTOPOI'O HAa 3K3aMCHC B LCJIOM
COOTBCTCTBYIOT YKAa3aHHBLIM BbIIIC KPHUTCPHUAM, HO OTIINYACTCA MEHBIIIeH 06CTO§ITCJ’IBHOCTBIO,
FJ'Iy6PIHOﬁ, 00OCHOBAaHHOCTBIO M TMOJHOTOH. B oTBeTe MOT'yT HMCETb MCCTO OTHACJIBbHBIC
HCTOYHOCTHU (HecyIJ_ICCTBeHHBIC OI_I_II/I6KI/I),

Ouemca «YIlOB.TIeTBOPI/ITeJILHO» BBICTABJISICTCA CTYACHTY, KOTOpLIfI JacT HEAOCTATOYHO
MOJIHBIC W MOCJICHOBATCIIBHBIC OTBCTBI HaA  BOIIPOCHI OK3aMCHAIMOHHOI'O ounera wu
AOMOJIHUTCIBHBIC BOIIPOCHI, HO IIPU 3TOM ACMOHCTPHUPYCT YMCHHUC BBIACIUTHL CYHICCTBCHHLIC U
HCECYIICCTBCHHBIC NPU3HAKNU U YCTAHOBUTH NPUYNUHHO-CJICACTBCHHBIC CBA3U.



Onenka «HeynoBJieTBOPHTEJIBbHO» BBICTABIISETCS CTYAEHTY, KOTOPBIH JEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECHOPSIOYHO M HEYBEPEHHO H3J1araeT MaTepHai; He
YMEET BBIIEIATH ITIABHOE U BTOPOCTENIEHHOE, HE YMEET COEAUHATh TEOPETUUYECKUE TIOJIOKEHUS C
MPAaKTUKON, HE YCTaHABIMBACT MEXKIIPEIMETHbIE CBS3U; JOIMYCKAeT TIpyOble OIIMOKH TpHU
ONPEJIENIEHUN CYILHOCTH PACKpbIBAEMbIX IOHSTUM, SIBJICHUM, BCIIEJACTBHUE HENOHMMAHUS UX
CYLIECTBEHHBIX M HECYILIECTBEHHBIX NPU3HAKOB U CBA3EH; /aeT HENOJHbIE OTBETHI, JIOTUKA U
MIOCJIEIOBATEIbHOCTh U3JI0KEHHUSI KOTOPBIX MMEIOT CYIIECTBEHHbIE W IMPUHLIMIIHAIbHBIE
HapyIIeHHUs, B OTBETax OTCYTCTBYIOT BBIBO/IbI.



IIpunoxenne Ne 2 xk padoueil nporpaMme JHCHUTIIHHBI
«MaremaTtuka Juisi 3KOHOMHUCTOBY
MeToauyeckne yKa3aHus VIS CTYAEHTOB , H3YYAIOWMX JUCUHILIUMHY «MaremMaTuka i
IKOHOMMCTOB»:

Hucnummaa «MaremaTtuka Juisi SKOHOMHCTOBY», M3ydaemas B 1-oM m 2-M cemectpe,
MPEIoIaracT HaJu4ue 3HAHUU 10 MaTeMaTHKE B 00beMe MPOrpaMMbl CpeIHEH IIKOJbL. Jliis
MOCTYIUICHUS HA YKOHOMHYECKUH (haKylIbTET BBITYCKHUK MPEIbsABIsLeT cepTudurat EID mo
MaTeMaTHKe — MPOQHILHBIA YPOBEHB.

JIJiss OCBOCHMS AMCIMILIMHBI HEOOXOAMMa yIopHas paboTa, peryisipHOE TOCEHICHHE
JEKIUA W TPAKTUYCCKUX 3aHSATHH, BBIMOJHEHWE JOMAITHUX 3aJaHWW, IOJATOTOBKA K
KOHTPOJIbHBIM paboTaM.

Crnenyer UMeTh B BUY, YTO MaTepHas M0 MaTEMAaTHKE Ha JICKIIMU BCET/1a MOAKPETIISETCS
MpUMEpPaMHy, HWUTFOCTPUPYIONIUMHU TEOPETUUYCCKUE TIOJIOKCHHS, pelIeHueM 0a30BbIX 3ajad.
[ToaroToBka K  MPaKTHYCCKOMY 3aHATHIO JIOJDKHA BKJIIOYATH IMPOPAOOTKY JICKIIHOHHOTO
MaTepuaja Tak, YT00bl MOXKHO OBLJIO OPUEHTHPOBATHCS B TCPMUHOJIOTHH, HOBBIX TIOHSATHUSX H,
10 BO3MOKHOCTH, B HEOOXOIMMBIX JUTSI pEIICHUs 3371a9 (hopmyInax.

Bonbiioe BHUMaHKE HAO yISISTH PEIICHHIO 3a1a4. J{J1s caMoCTOsSITeTbHOM paboThl JoMa
MpeIaraloTcs 3aJlavd, aHAJIOTHYHBIC PEIICHHBIM IpUMEpaM Ha JICKIUSX M Ha MPAKTHYCCKHUX
3aHATHSX WIH 00JIee CIIOXKHBIC, IS PEIICHUS KOTOPBIX HAJI0 XOPOIIIO IOHUMATh, KaK PEHIaroTCs
0a30BELIE 3a1a4H.

[To mepe ycBoeHHMs Kypca MOJI€3HO COCTAaBJATH IJIOCCAPUN OCHOBHBIX MOHSTHM H
GbopMyN NUCUUIUIMHBI, YTO TO3BOJSET CHUCTEMATU3UPOBATH IOTYYEHHbIE 3HAHUS, YBUIETDH
aHAJIOTUM, TMOHATH HEKOTOPbIE 3aKOHOMEPHOCTH, KOTOpbIE MPSATAIUCh 32 TMOTOKOM YyueOHOMU
nH(popMaIuu B TCUEHUE CEMECTpa.

HNHTepec kK AMCUUIUIMHE Pa3BUBAECTCS MPHU 3HAKOMCTBE C JIOMOJHUTEIBHOM JIUTEPATYpPOH,
KOTOpasi pPEeKOMEHJOBaHa sl Oojiee TIIyOOKOTO 3HAKOMCTBa € IpoOjeMaMud TPUMEHEHUS
MaTeMaTHKU B SKOHOMUKe. JIuTepaTypa, npuBeieHHasi B 3TOM CIIUCKE, HMEET pa3Hblid YpOBEHb
CIIOHOCTH: COBPEMEHHBIII HAy4YHbIH M  «PELENTYpHBbI», pacCUMTaHHBI Ha MeHee
MPOJIBUHYTOTO B MAaTeMaTHYeCKOM IUIaHE CTYJEHTa, HO HHTEPECYIOLIErocs MaTeMaTHUKOU.
W3ydenue 31O JIUTEpaTyphl Aae€T TOJYOK K MOUCKY JIMTEPATYphl MO BBHIOPAHHOM TEMaTHKE C
HCII0JIb30BAHUEM PECYPCOB UHTEPHETA.

JUis TpoBepKH YCBOEGHHS TEOPETHMUECKOTO Marepuaja W YMEHHsS pellarh 3a7adu
MIPOBOJIATCS ayJUTOPHBIE KOHTPOJbHBIE paboThl. JloMa BBIMONHSAIOTCA pacdyeTHbIe paOOThI, AT
BBITIOJIHEHUSI KOTOPBIX HEOOXOIMMO CpaBHUTENbHO MHOTO BpeMmeHu. [Ipu HeoOxoammocTu
MPOBOJATCS  KOHCYJIbTAallMM MO  pa3dopy pemieHuss 3a4ad, M[peAHa3HAuCHHBIX IS
CaMOCTOSITEJILHOTO  pelieHus. Eciu  KOHTposibHasg  paboTa MO TEeMe  OILEHUBAETCS
HEYJOBJIETBOPUTEIHLHO, TO OHAa JOJDKHA OBbITh mepenucaHa. Kpome Toro, mpeaBapUTENIbHO
J0JDKHA OBITH clieiaHa paboTa HaJ OIIMOKaMHU.

W3ydyeHne AMCUMIIIMHBI 3aBepIIaeTCs NHUCHbMEHHBIM JKk3aMeHoM. [lng aK3aMeHa
COCTaBIISIIOTCA 3aJlaHUs, KOTOPhIE BKIIOUAIOT KaK TEOPETUYECKHE BOMPOCHI, Tak M 3amaud. Ha
MOATOTOBKY K OJK3aMEHY, Kak MpaBWJIO, BbyIeNsSeTcs Tpu AHSI. Bo Bpems MHOArOTOBKHU
MIPOBOJMUTCS TPYIIOBAsi KOHCYIIbTAIHU.



