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1. Hesau ocBoeHHS THCIHUILIHHBI

MaremaTtnka, Kak (QyHIaMeHTaldbHAas AMCUUIUIMHA, oOecrneynBaeT (OPMHPOBAHUE
NPE/ICTaBICHNAS O MECT€ M POJIM MaTEeMaTHKH B COBPEMEHHOM MHpPE, MUPOBOH KYJIbType H
uctopud. Llenpio OCBOCHHUS AUCHUILIMHBI SABISAETCS (POPMHPOBAHME MATEMATUYECKHX 3HAHHIA,
YMEHHH U HaBBIKOB, CIIOCOOCTBYIOIIMX PAa3BUTHIO KYJIbTYphl aHAIUTHUECKUX MPEoOpa3OBaHMH,
JIOTHYECKOTO U allTOPUTMHYECKOTO MBIIIUICHUS, MATEMAaTHYECKON HHTYHUIIUU B IIOCTAHOBKE 33,124
¥ BEIOOpA HHCTPYMEHTAIBHBIX CPEJICTB MOAEIMPOBAHMS M aHATN3a YKOHOMUYECKUX IPOLIECCOB.

2. MecTo TMCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOorpaMMbl

HucuumimHa «MaremaTuka Jjis 9KOHOMHCTOB» OTHOCHTCA K 0a30Bod uactu bioka 1.
JlucuurimHa COCTOUT M3 TpeX pasnuenioB: «JIuHeiHas anreOpa», «MareMaTHuecKuil aHaIu3» U
«Teopust BepOSITHOCTEH W MaTeMaTHUYeCKas CTATUCTUKAy», SIBISIOIIUXCS HEOOXOMAMMBIMU IS
OCBOCHHMSI BapHaTUBHOMW YacTH MaTeMaTH4ecKoro Imkia. Orbop MaTepuaia Mpecieayer
CJICIYIOIINE 1IeJIU: BHYTPUIIPEIMETHbBIE — 00ECIIEYeHUE IEIOCTHOIO BOCTIPUATUS JUCIUIUIUHBL;
MEXIPEJAMETHbIE — OOCCIeUYeHHEe MaTeMaTHYSCKUM aImaparoM CMEXKHBIX JHUCIHIUIAH,
npodeccuoHalibHble — (OPMHUPOBAHME YMEHUSI NPUMEHSITh MATEMAaTUYECKUE METOIbI st
PEIICHUS YKOHOMHUKO-MaTeMaTH4YeCKuX 3a1a4. OCBOECHUE JAaHHOW TUCIUILIMHBI HEOOXOIUMO IS
qucuuIinH: MukposkoHomuka, MakposkoHomuka, Crathctuka, DKOHOMeTpuka, DUHAHCHI,
Makpo3KOHOMHUYECKOE TUITAaHUPOBAHUE W MPOTHO3UPOBAHUE.

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

[Tpomecc u3yueHUsT TUCIUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBercTBUu ¢ ®I'OC BO, OOII BO u npuobpeTeHus cleAayomux 3HaHuH,
YMEHUM, HABBIKOB U (MJIM) OMBITA IEATEIbHOCTH:



dopmupyemasn
KOMIIETCHLIHS
(ko u popmyJIMpPOBKa)

NHaukaTop 10CTHKEHNS
KOMIIETCHIIMH
(ko u popmyaMpoBKa)

Ilepedyenn
MJIAHHPYEMBIX Pe3y/IbTATOB 00y4eHHUsl

YHHBepca.anble KOMIICTCHIIHHA

YK-1. Cnocoben
OCYILIECTBIISTH TIOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 nH(popManuy,
IIPUMCHSATDH CUCTEMHBIN
IOAXOM JJIS pELICHUSA
MIOCTaBJICHHBIX 3a/1a4.

YK 1.1. OcymectBiser
CHCTEMHBIN aHAJIN3 3a/]a4H,
BBIZIEIISISE €€ Oa30BbIe
COCTaBIISIFOIIME

3HaTh

OCHOBHBIC OTIPEAEIICHUS U TTOHITHS
HU3Y4YaeMbIX Pa3eioB JUCIUTUIMHEBI U UX
SKOHOMUYECKUE UHTEPIIPETAIIUH JITIS
TTOCTPOSHUS YKOHOMHKO-MAaTeMaTHIECKIX
Mozelei

Ymern

CocCTaBIATh MAaTEMAaTHIECKHE MOJIEIH JUIS
pelIeHns 3a7auu JINHEHHOTro
nporpammupoBanus. ¥YmMets pemats 3JI11
CUMILJIEKC-METO/IOM, & TaK)XE€ METOAOM
MOTEHIUAJIOB PEIIAaTh YAaCTHBIN CiIy4yail 3a1a4n
JIMHEMHOTO MPOTrPaMMHUPOBAHUS —
TPAaHCHOPTHYIO 3a7a4y.

Baanern

TexHUKOI BBIYUCICHUS NPOU3BOAHBIX U
HAaXO0XIECHUS UHTETPajoB OT CIOXKHBIX
(yHKIWH, TEXHUKOW UCTIONB30BaHUS METOJIOB
KOMOWHATOPUKY JUIsI BEIYUCITICHHUS
BEpOATHOCTEN COOBITHH, TeopeMamu baiteca u
cxemou bepHyIuIH, TEXHUKOW BBIYMCIICHUS
YHUCIIOBBIX XapaKTEPUCTUK TUCKPETHBIX U
HEIPEPBIBHBIX CIIYYalHBIX BEINYNH. Braners
3JIEMEHTaMU MaTEMaTUYECKONW CTaTUCTUKH.




OIIK-1

CriocobeH npuMeHsTh
0a30BbICc 3HAHUS B
obnactu
MaTeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX
HayK B cepe cBoei
npodecCuOHAIbHON
JeSITeIIbHOCTH

OIIK-1.2

Ocy1iecTBnseT NOCTaHOBKY
3aJ1a4yM, BEIOUpaeT crocod
€¢ pelIeHus

3HaTh:

OcHOBHBIE HaIPaBJIEHUs UCIIOIb30BaHUS
anmapara JUHeHHOH anreOphl,
MAaTE€MaTHYECKOI0 aHAIN3a U TEOPUU
BEPOATHOCTEN B TEOPETHUECKUX U
JKCIIEPUMEHTAIBHBIX UCCIEAOBAHUAX IS
peluIeHus 3KOHOMUYECKHX 3a/1a4,

YMmeTh:

Pemats 3ama4yn AUCHMIUINHEL, HEOOXOIUMBIE
JUTS JAJIbHEHIIIEr0 UCIIOJIb30BAHUSI
MAaTeMaTHYECKOTO ammapara B SJKOHOMHIESCKUX
TIPHITOKEHUSX.

Baaners

AnmapatoM JTHHEHHOHN anreOpsl U1 pelieHus
CUCTEM JIMHEWHBIX YPaBHEHUS PA3IMYHBIMU
METOJIaMH, ISl pEIICHUs 33/1a4 JINHEWHOTO
MIPOTPaMMHUPOBAHUS TPaPHIECKUM CTIOCOOOM
u Ta6J’II/I‘IHI)IMI/I AJIrOpUTMaMHu. BJ'[aI[eTB
anmapatoM AuQQPepeHITHATEHOTO NCYHCICHHS
JUTSL HAXOXK/ICHHS TPAJINeHTa LEeNIeBOI
(GyHKIMM, a TakKe anmnapaToB HHTETPaIbHOTO
HNCUHNCIICHUA JIA HAXOXICHU A
MaTeMaTHYECKOTO OXKHMIAHUS U TUCIEPCHU
HEMPCPBIBHBIX CHy‘IaﬁHLIX BCJINYHH.

OIIK-1.3

IIpumensier
MaTeMaTHYECKUH anmapar
JUTSL pEILIEHUS TPUKIIAIHBIX
1 TEOPETUYECKUX 3a7a4
SKOHOMUKH.

3HATB:

OCHOBHBI€ TIOJIOKEHUS, OTIPEIEIICHUST |
TEOPEMBI JUCIUTUTUHBI C T[ETTbI0 MPUMEHEHUS
MaTeMaTUYECKOI0 ammapara Jyisi peieHus
HpI/IKHaILHBIX 3a1a4y.

Ymern:

OCyIIECTBIIATh TOUCK HEOOXOAMMOK
rH(MOPMAITUH TSI MATEMATHYECKOTO PEIICHUS
SKOHOMHYECKHUX 3a7a4. Mcrob30BaTh
(hYyHKIIUHM M UX CBOMCTBA ISl OTIMCAHUS
SKOHOMUYECKHUX MPOIecCOB. BriOnpaTh
BEPOSTHOCTHBIE U CTATHCTUIECKHE METOIBI
JUISL aHAJTA3a SKOHOMUYECKUX JIAHHBIX B
COOTBETCTBHUU C MOCTABJICHHOM 3aa4ei,
BBIYHCIATH Xapakrepuctuku J(CB u HCB.

BiageTh HAaBLIKAMM:  HCIIOJIb30BaHUSA
OCHOBHBIX OIpPEAEICHUHN, TOHATUN JJIs
peLIeHUS] 5KOHOMUUYECKHX 3a71a4; YMETh
pelaTh CUCTEMBI JIMHENHBIX YPAaBHEHHUN,
BBIYHCIIATH ONPEICIIUTENN U 00paTHBIE
MAaTpULBL, PEIIaTh 3a/1a4u JIUHEUHOT O
MIPOTPaMMHUPOBAHMS, BEIYUCIISITH
MIPOU3BOHBIE CJIOKHBIX PYHKIIUH, BBIYUCIIATH
HUHTErPAaJIbl, HAXOJIUTh YUCIOBbIE
XapaKTEPUCTUKU TUCKPETHBIX U
HETIPEPHIBHBIX CITyYaWHBIX BETUIHH.




4. O0beM, CTPYKTYPA U CO/iepPKAHME TN CHUTITHHbBI

OO0mas TpyA0€MKOCTh JUCITUIUIMHBI COCTABISIET 9 3a4E€THBIX AUHMII, 324 aKaJl. 4acoB.

Ne Tembl (pa3aeibl) Buasbl yueOHbIX 3aHATHI, DopMbI TEKYLIEro
n/m AUCIUILIMHBI, BKJIIOYAsI CAMOCTOSITE/ILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
UX colep:KaHue padoTy CTy/AeHTOB,
U UX TPYAOEMKOCTh DopmMa NPOMeKyTOYHOM
(B akaieMHU4€CKHX Yacax) aTrrecTaluu
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3aganus ams
Beenenne. BekropHas A -
CaMOCTOSITETFHOU PabOTHI
1 |anreOpa. YpaBHeHHE 1141 4 2 8
N CamocrosiTensHas paboTa
MPSIMOH ¥ TJIOCKOCTH.
Nel
3amadus g
2 |[IpocTtpaHCcTBO 1 2 | 2 2 4 | caMOCTOSITENNFHOM PadOTHI
3anaHus A
3 |Matpulibl U ONIPEICITUTEIH 1 12 | 12 2 10 | camocTosATeNnbHON paObOTHI
KontponpHas padora Nel
. 3anaHus ans
CucTeMbl THHEHHBIX N
4 .01 4 | 4 2 8 |camocTosATeNnbpHOI paboTHLI.
anreOpanvyecKkux ypaBHEHUH
Konrposbnas padora Ne2
DIIeMEHTHI JTUHEHHOTO 3anamms s
5 1 |14 | 14 2 13 |camocTrosiTensHOM pabOTEHI.
MPOTPaMMHUPOBAHHUS
Kontposbnas padora Ne3
03] 11,7 3auer
HTroro 3a 1 cemect
P 36 | 36 10 | 0,3 | 54,7 144 uaca
BBognas neximust. OCHOBBI Samanus s
6 |muddepeHinanIbHOTO 2 6 | 8 2 8 |camocTosTenbHON pabOThI,
VCYUCIICHHUS. KonrtponpHas padora Ne 4
DyYHKIUU JBYX 3agaHus s
7 [ DYHKH ABY 2 2|2 2 4 AR A
MIEPEMEHHBIX. CaMOCTOSITEITbHOM PaboThI
Saganus mis
OCHOBBI HHTETPAITLHOTO o
8 2 | 6|6 2 8 | camocrosaTensHON paboTHI
MCUUCIICHUS
KonTponbHas pabora Ne5
DIIEMEHTHI TEOPUU
P . Kontponshas pabora Neb.
9 |BeposrtHocteit. Cyuaiinbie | 2 6 | 6 2 12
Konrtponbsnas padbora Ne7
COOBITHSL.
10 |CnyvaiiHble BeJIMYHHBIL. 2 12 | 10 2 13 Saganus mis




OCHOBHBIE 3aKOHBI CaMOCTOSITEITLHON pabOTHI.
pacmpenenenns CB, ux KontponbHas padora Ne8
YHCIIOBBIC XaPAKTCPUCTHUKH.
1 DJIEeMEHTHI MaTEMaTHUECKOM ol ala 5 8 3ananus s

CTaTUCTHUKH CaMOCTOSITEIIbHOMN pabOoThI

Ox3ameH
IIpu nmoarotroBke K
sk3aMmeny: Tect nust

0,5] 335
CaMOIIPOBEPKH IO
pe3ysibTataM OCBOCHHS
JIUCLUTIINHBI
Bcero 3a 2 cemectp 36 | 36 12 | 05| 86,5 180 yacos
UTOro 72 | 72 15 | 0,8 | 140,9 324 yaca

Conep:xaHue pa3aesioB JUCHUILIHHBI:

1. BekTopsl
1.1 Omnpenenenue. [lelictBue Hax BekTopaMu. JIeHicTBUS Hajg BEKTOpaMU B KOOpPAMHATHOMN
dbopwme.
1.2. Yron mexnay BekTopamu. Paccrostnue Mexay Toukamu. Hampasisronue KOCHHYCBI BEKTOPA.
YpaBHEeHHE OTpE3Ka.
1.3 IIpoctpanctBo RN. Jlnnna BekTopa. CkansipHOE TPOU3BEIEHNE BEKTOPOB.

2. Marpuusl 1 onpeeJuTeN .

2.1. Onpenenenue. [leiictBue Haj MaTpuuamu. TpaHcnoHupoBaHue MaTpulibl. CHMMETpUYHAs
MaTpula.

2.2. Onpenenurenn. CrnocoObl BeIYMCICHUS ompenenuTeneii 2-ro u 3-ro nopsaakoB. CBoiicTea
ONpeAeITUTENEH.

2.3. MuHOpHI 1 anredpandyeckue AONOJIHEHUs. Brranciaenue onpeaenuTeneil BHICIINX MOPSAIKOB.
2.4. O6parnas marpuna. CriocoObl BEIYUCIEHUS] OOpATHON MaTPHIIBL.

3. Cucrembl JUHEHHBIX ajiredpanyecKuX ypaBHeHU

3.1. Pa3pemieHHble cUCTEMBI JIMHEWHBIX ypaBHEHUA. Meton ["aycca peleHus cucTeM JTMHEMHBIX
YPaBHEHUM.

3.2. Meron Kopnmana —I'aycca pemenus CJIY. Omnopsble pemeHus cuctemsl. llepexon ot
OJIHOTO OITOPHOIO PEUICHUS K IPYTromy.

3.3. IIpaBuino Kpamepa pemenus CJIY.

4. 3agavya JIMHEIHOr0 MPOrPaAMMHPOBAHHS.

4.1. 3amaya TUTaHUPOBAHUSI MPOU3BOJICTBA. 3aa4ua o nuere. [loctanoska 3JII1.

4.2. 'eomeTprueckoe pelieHne 3a1auu JMHEHHOTo MPOrpaMMHUPOBAHUSI.

4.3. Pemmtenue 3JII1 cuMILIEKC-METOIOM.

4.4. IToctanoBKa TpaHcopTHOM 3anaun. OnopHoe pemenue T3. Lluki, MmeTos ceBepo-3anagHoro
yria.

4.5. AnropuTMm pelieHus TpaHCTIOPTHOM 3a7aui METOJOM ITOTEHIIMAJIOB.

5. OcHoBBI JH(PepeHIHATBHOTI0 HCUHCTEHUS.

5.1. Ilonsarue npousBonHoi ¢yHkiuu. [lonsartue nudpdepennuana dpynkuuu. ['eomerpruueckui,
¢u3nuecknuit 1 SKOHOMUUECKUH CMBICIT IIPOU3BOTHOM.

5.2. [IpaBuno nuddepeHurnpoBaHus CyMMbl, IPOU3BEAECHUS U YaCTHOTO (PYHKUIUH.



5.3. Tabnuiia mpou3BOAHBIX MPOCTEUIITUX IIEMEHTAPHBIX (DYHKITHIA.
5.4. MuddepenuupoBanue cnoxuoit Gpynkun. [loHsTHE TPON3BOAHOM BBHICIIUX MOPSIKOB.
5.5. @yHKIUA IBYX NepeMEeHHbIX. YacTHbIE TPOU3BOAHBIEC 1-T0 U 2-T0 MOPSIAKOB.

6. OCHOBBI HHTErPAJIbLHOI0 HCYUCJICHHS.

6.1. [TepBooOpa3Has W HEOMpENCIICHHBIM HHTerpan. Tabimuia OCHOBHBIX HEOIPEACICHHBIX
uHTerpanoB. OCHOBHBIE CBOMCTBA HEOINPEAEICHHOTO HHTErpaa.

6.2. OCHOBHBIE METOJIbI MHTErpUpOBaHUA. MeTo MOJICTaHOBKH. METOoJI MHTErpUpPOBAHUS 10
YacTsIM.

6.3. OnpenencHHblil UHTErpai. ['@OMETpUYECKUil CMBICT ONpEIeIeHHOTo nHTerpaita. ®opmyna
HrroTona-Jletionuna. [1punoxenus onpeeeHHOro HHTErpasa.

7. DJ1eMeHTbI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH.

7.1. OcCHOBHbIE TMIOHSTHSI TEOPUU BEpPOSATHOCTEH. Teopembl CIOKEHUS M YMHOXKECHUS
BEPOSATHOCTEM.

7.2. ®opmyna mnonaHOW BepositHocTH. Dopmyna baiteca. AnpuopHbie M anoCcTEPUOPHBIE
BEPOSITHOCTH.

7.3. Cxema He3aBUCHMBIX ucnbiTanuii. @opmyna beprymnn. @opmynsl MyaBpa u Myaspa-
Jlarmaca.

8. CayuaiiHble BeJTHYHHBI

8.1. 3akoHBI pacnpeneneHus] JUCKPETHBIX CIyYalHBIX BEJIMYUH: OMHOMHAJIBHBIN 3aKOH, 3aKOH
IlyaccoHa, reoMeTpuYECKU 3aKOH.

8.2. Yucnosble xapakrepuctuku JICB: maremaruueckoe O0XHIaHHUE, IUCIEPCUS, CpPEIHEE
KBaJIpaTUYECKOE OTKIOHECHHUE.

8.3. HempepsbiBHbIE ciayuaiiHble BenuuuHbl. DYHKINS pacnpeneneHus BeposiTHocTed. DyHKIUs
IJIOTHOCTH pacnpezeneHus sepostHocteid HCB.

8.4. Yucnosble xapakrepuctukun HCB: MaremaTtnueckoe oOXUAaHHME, IUCIEPCUS, CpEIHEE
KBaJIpaTHYECKOE OTKJIOHEHHUE.

8.5. 3akonbl pacnpenenenus HCB: paBHOMepHOe pacmpeneneHne Ha OTpe3Ke, IMOKa3aTelbHOe
pacnpezenenue, HopMainbHoe pacnpezenenue. @ynkuuu ['aycca n Jlannaca.

9. Jj1eMeHTbI MATEMATHYECKOH CTATHCTHKH.

9.1. I'enepanbHass U BBIOOPOYHAsT COBOKYMHOCTh. CTaTUCTHYECKOE pacupeiesieHne BBIOOPKH.
Moja, MeauaHa.

9.2. DMnupuYeckas ¥ TeopeTndeckas GyHKIUH pacrpesesieHus. [IoJTuron u ructorpaMma.

9.3. Cratuctuueckue OIEHKH MapaMeTpoB pacmpeeneHus. [‘eHepanbHas W BBIOOpOYHAS
cpennsisi. 'eHepanbHasi U BBIOOpOUYHAs TUCTIEPCHSL.

5. Oﬁpaf‘lOBaTe.TIbeIe TEXHOJOIri, B TOM YHUCJI€¢ TCXHOJOIMM IJIECKTPOHHOI'O Oﬁyqeﬂlflﬂ H
AUCTAHIMOHHbIC 06p330BaTeJIbele TEXHOJOTUH, HCIO0JbB3YyEMbIC IIPpH OCYIIECCTBJICHUHU
05pa3OBaTeﬂbHOF0 nmpouecca 1mo JTMCumIJIniHe

B nporecce 00ydeHus UCTIONB3YIOTCS CIeAyIoIne 00pa3oBaTelbHbIe TEXHOIOTUH:

BBoaHas JieknMs — 1aeT IMEpBOE LEJIOCTHOE MPEACTaBIEHUE O JUCHUIUIMHE U
OPUEHTHUPYET CTYACHTAa B CUCTEME M3YyYEHUs NAaHHOW JUCHMIUIMHBL. CTYyAEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEeM U 3aJjayaMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YEeOHBIX IUCIMIUIUH U B
cucTeMe IMOATOTOBKM B 1ejoM. Jlaercs kpaTtkuil 0030p Kypca, UCTOpHUS pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHXKEHHUS B ATOU cdepe, MMEHA U3BECTHBIX YUEHBIX, U3J1araloTcs NepcreKTHBHbIE
HampasjieHus uccienoBaHuii. Ha 92Toil  JeKIMM  BBICKAa3bIBAIOTCS  METOJUYECKHE U



OpraHU3aI[MOHHbIE OCOOEHHOCTH pabOThl B paMKax JaHHOW AWCHUUIUIMHBI, a TaKXKe Jaercs
aHaJIN3 PEKOMEHIyeMOH yueOHO-METOJUUECKOM JTUTEPATyPHI.

AKageMu4ecKas JEKUMs ¢ 3JIeMEHTAMH JIeKIUH-0ecebl — [10CJIEI0BATEIbHOE H3JI0-
KEHUE MaTepuasa, OCYIIECTBISEMOE IPEUMYIIECTBEHHO B BHUJAE MOHOJOra IpernojaBaTess.
DOneMeHThl JIeKIMU-0ece bl O00eCneurnBalOT KOHTAKT MPENoJaBaTeNis C ayJuTOpued, 4To
MO3BOJISIET TPUBJIEKATh BHUMAHUE CTYJICHTOB K HauOoyiee BaXKHBIM TeMaM JIHCLUIUIAHBL,
AaKTUBHO BOBJIEKAaTh HUX B YYEOHBII MpOLECC, KOHTPOJIUPOBATH TEMIl H3JIOKEHUS Y4eOHOTro
MaTepuaia B 3aBUCUMOCTU OT YPOBHS €r0 BOCIIPUSITHS.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUU M
HABBIKOB I10 3aKPEIUIEHUIO ITOTYYEHHbIX Ha JIEKIIUU 3HAHUM.

KoncyabTauumm — BUJ y4eOHBIX 3aHATHH, SBIAIOIIMICA OAHOW U3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCyJbTamusix 1O MpoCkOe CTyIEHTOB
paccMaTpuBalOTCs HauOojiee CIIOXKHBIE MOMEHTBHI IMPU OCBOCHHUM Marepuaia JUCLMILTUHBL,
IpenojaBaTesib OTBEYAaEeT HAa BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HUKAIOT Yy HHUX B IIpoliecce
CaMOCTOSITENIbHOM pabOThI.

B npornecce 00yueHuss UCHOIB3YIOTCS CAEAYIONNE TEXHOIOIMH JIEKTPOHHOTO 00y4YEeHMUSI
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOIHHU:
DJIeKTPOHHBI y4eOHBIN Kypc «MartemaTnka JJs 3KoHOMHCTOB» B LMS
DaexTpoHHblii yausepcurer Moodle SIpI'Y, B koTopom:
- IpPEICTaBJIEHbl 3aJaHUd JJI1 CaMOCTOSITENbHOM paboThl oOyuarolmuxcs IO TeMaM
JUCLUIUIMHBI,
- OCYIIECTBJISIETCS ~ NPOBEACHUE  OTHENBHBIX  MEPOIPHUATHH  TEKYIIETO0  KOHTPOJIS
yCIIEBAEMOCTH CTYIEHTOB;
- TIPEACTaBJICHBI TEKCTHI JIEKIUH 110 OT/ACIBHBIM TeMaM JUCIUILIHHEI,
- Mpe/ACTaBJIEHbI IPaBUJIA IPOXOXKICHHS IPOMEKYTOUHOM aTTeCTallK [0 JUCLUIUINHE;
- TPEACTaBIEH CIHCOK Yy4eOHOW JHMTEpaTypbl, PEKOMEHIYEeMOW Uil  OCBOCHHS
JUCLUIUIMHBI,
- mpexacraBieHa wuH(popManus o (opMe W BpPEMEHHM IPOBEACHUS KOHCYJBTAIMH 10
JTUCLUIUIMHE B PeKUME OHJIAIH;
- TOCpeAcTBOM  (opyMa  OCYLIECTBISETCS CHHXPOHHOE U (WJIM) ACHHXPOHHOE
B3aUMoOJIeIicTBHE MEXJy OOydarolIMMHUCS U MpernojaBaTeleM B paMKax H3ydeHHs
JVICTIATUTAHBL.

6. IlepeyeHb JIMIIEH3MOHHOT0 M (MJIU) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAaMMHOIO
o0ecreyeHusi, MCNOJb3YyeMOr0 IPH OCYLIECTBJICHHM O00pPa30BATEJILHOIO Ipolecca Io
AUCHHUILIMHE

B mpomecce ocymiecTBieHHs — 00pa3oBaTeNBHOIO — Mpolecca IO JUCIHMILIMHE
HCITOJIB3YIOTCSA:

i GOPMHUPOBAHUS MaTEpPHUAJIOB JJISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO’—IHOfI aTTecraliuu, IJIst q)OpMI/IpOBaHI/ISI MCTOANYCCKUX MATCPUAJIOB IO AUCHUILIINHE!

- mporpammel Microsoft Office;

- u3marenbCekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEeHHBIX MNPO(ECcCHOHAJBHBIX 0a3 JaHHBIX M HHG(POPMALMOHHBIX
CIIPABOYHBbIX CHCTEM, MCII0JIb3yeMbIX IIPH OCYLIECTBJIEHHH 00Pa30BaTEJbLHOI0 NpoLecca 1no
AUCHHILINHE (PHU He00X0AMMOCTH)

B mpouecce ocymiectBieHuss o0Opa3oBaTeNbHOTO — Mpolecca MO  JUCHUILIIMHE
UCIIOJIb3YIOTCA:

ABTomaTtusupoBaHHas  OubnuoreyHo-uHpopmanuonHass cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



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

8. [lepeyeHb OCHOBHOI ¥  [IONMOJIHUTEJBLHOW Yy4eOHOWH JIMTEpaTypbl, pPecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «UHTepHeT» (IIPM HEOOXOAMMOCTH),
PeKOMEeHyeMbIX JJIsl 0CBOEHUS IUCUMILINHBI

1.

a) ocHoBHas JmuTepatrypa OOmuil Kypc BBICHICH MaTeMaTUKH JJs SKOHOMHCTOB:
y4ueOHuK 111 By30B / mox pen. B.W. EpmakoBa. — M.: UTHOPA — M, 2006. — 656 c. —

(Briciiee oOpazoBanue).

2.COOpHHEK 3a/1a4 1O BBICIIEH MaTeMaTHKE JJIsi IKOHOMHUCTOB: y4eOHOe MmocoOue / oI pe.

3.

4.

5.

6.

B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Brsicuiee oOpazoBanue).
becryxepa JLII. Jluneiinas anreOpa: mpaktukym /JLII. Becryxesa, H.JI. Maiioposa.

Spoca. I'oc. Yu-1 um. [LI. lemunona.- AApocnasne: Apl'Y, 2011. — 56 c.

UccnenoBanme ¢yHkuuit u mnoctpoeHue rpadpukoB. Meton.ykazanus /coct.JLIL.
becryxesa, E.B Hukynuna, U.P. OBcsnnukoBa. Spoci. ['oc. YH-1. — Spocnasns, Apl'Y,

2007.- 28c.

[TocTtpoenue nsmnupuyeckux QyHKIUA. MeTtonuueckue ykazaHus. MeToj.yKazaHus
/coct.JLII. Becryxesa, W.P. OBcsuumukoBa. Spocn. 'oc. YH-T. — Spocnasis, SApl'Y,
2001- 15c.

becryxesa JLII., MaiiopoBa H.JI. Teopust BeposATHOCTEN U MaTeMaTU4eCcKasi CTaTUCTHKA.
[Tpaktukym. Y. 1: npaktukym /coct. JL.II. bectyxesa, H.JI. Maitoposa; fpocin. I'oc. Yu-

T uM. [LT. Jemunona. — Spocnasns: Apl'Y, 2012. — 48 c.

0) 10NOTHUTEIbHAS JTUTepaTypa:

7.

8.

Bricmias mareMaTHKa Uil S)KOHOMHUYECKOTO OakaiaBpuaTa B 3 4.: Y4eOHHK U MPAKTUKYM
IS akagemudeckoro Oakanaspuara / mon pea. H. 1. Kpemepa. — 5-e u3z., mepepad. u
non. — M.: UzparensctBo IOpaiit, 2017. — 276 c¢. — (Cepus : bakanasp.
Axanemuueckuii Kype). Pexxum nocryma: www.biblio-online.ru/book/FA102CC2-D5ED-
4284-A586-33ECBI957EFOE

Kpemep, H. IIl. Jluneiinas anreOpa: y4eOHHUK M MPAaKTUKYM JUIsl aKaJeMHUECKOIO
OakamaBpuata / H. III. Kpemep, M. H. ®puaman. — 2-e usna., ucnp. u jgon. — M.:
WznatenbcrBo Opaiit, 2018. — 309 c. — (Cepusi: bakanaBp. AxageMuueckuii Kypc).
Pexum J0CTyTa: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-
625FC196408E



http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E

9. T'mcun, B. b. Maremaruka. Ilpaktukym: ydeOHOe mocoOue s OakaigaBpuaTa M
maructpatypsl / B. b. I'mcun, H. I11. Kpemep. — M: U3znarensctBo IOpaiir, 2018. — 204
c. — (Cepusa: bakanaBp u wmaructp. Axagemuueckuii kypc). Pexum pgocryna

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

10. Manyrun, B. A. Jluneiinas anredpa 11 5)KOHOMHUCTOB. YUeOHUK, TIPAKTUKYM B COOPHUK
3amad: s akagemMudeckoro OakanaBpuara / B. A. Mamyrun, 5. A. Pommua. — M.:
UzparensctBo FOpaiit, 2018. — 478 c. — (Cepus: bakaiaBp. AkageMUYeCKUl Kypc). —
ISBN 978-5-534-02976-5 Pexum mgoctyma :Www.biblio-online.ru/book/DBB48D25-
BD07-4CCC-B306-A3C8338A6F8A.

11. Kpace, M. C. MaremaTuka B 3JKOHOMHKE: MAaTEMAaTHUYECKUE METOJbI M MOJICIN: YICOHUK
st 6akanaBpoB / M. C. Kpacc, b. I1. Uynpeiaos ; mog pen. M. C. Kpacca. — 2-e u3n.,
ucnp. u gon. — M.: UzgarensctBo Opaiit, 2017. — 541 c. — (Cepus : bakanasp.
Axanemuueckuii kypc). Pexxum nocryna :www.biblio-online.ru/book/E8366C4C-F708-
41C5-AC24-3EO0CCCOF4ETS.

12. Mammii, W. A. JluneitHOe mporpaMMHupoBaHue: y4eOHOE MocoOHe A aKaJeMHYECKOTO
OakanaBpuata / M. A. [lamuii. — 2-e usn., ucnp. u aon. — M. : U3natensctBo IOpaiit,

2018. — 175 c¢. — (Cepus: bakamaBp. Axamemuueckuii kypc). Pexum poctyma:

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

13. I'mypman, B. E. Teopust BeposiTHOCTEld W MaTeMaTH4ecKas CTAaTHCTUKA: YUYEOHHK IS
npukinaaHoro Oakanaspuata / B. E. I'mypman. — 12-e u3zg. — M. : HM3garenscTBo
IOpaiit, 2018. — 479 c. — (Cepus: bakanasp. IIpuknanHoit kypc). Pexxum nocryna:
www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84.

14. I'mypman, B. E. PykoBOACTBO K peIIEHHIO 3aJady IO TEOPUU BEPOATHOCTEH U
MaTeMaTHYeCKOM cTaTHCTHKE: yueOHOoe mocodue A MpuKiIaaHoro 6akanaspuara / B. E.
I'mypman. — 11-e u3a., nepepab. u non. — M.:MU3garensctBo IOpaiit, 2018. — 404 c.
—  (Cepust:bakamaBp. Ilpukmagnoit  kypc). Pexum  mgoctyma:  www.biblio-

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

9. MatepunajibHO-TeXHHYecKasi 6a3a, He0OXoAMMAs /ISl OCYIIeCTBJIEHUsI 00Pa30BaTeIbHOI0
npouecca no AMCHUILINHE

MarepuanbHO-TeXHHUECKas 0a3a, He0OX0AUMAas /ISl OCYIIECTBICHUSI 00pa30BaTEIHLHOIO
npoliecca 1o AUCLUILIMHE BKII0YAET B CBOM COCTAB CHEIMAIbHBIC IOMEICHHUS:

- yueOHble ay TUTOPHUHU ISl IPOBEICHUS 3aHATUH JIEKIIUOHHOTO THIIA;

- yueOHbIE ayIUTOPUH JJIs IPOBECHUS IPAKTUUECKUX 3aHATHH (CEMUHApPOB);

- yueOHbIe ay TUTOPHUHU ISl IPOBEICHHS TPYIIIOBBIX U WHAWBUYaTbHBIX KOHCYJIbTAIHA;


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

- yueOHBIE ayAMTOPUM [UIsl TPOBEACHHUS TEKYLIEro KOHTPOJIA U IMPOMEXYTOUHOMN
aTTecTalluu;

- IOMEIIEHUS I CAaMOCTOSITEIbHON paboThI;

- IOMEMICHUs JUIS XPaHEeHUsS U TNPOPUIAKTHUECKOTO OOCITYKHBAaHUS TEXHUYECKHX
CpEeICTB O0yUYEHUSI.

CrieninanbHbIe TTOMEUICHHUS YKOMIUJICKTOBAHBI CPEJCTBAMH OOYUYCHHS, CIYKAIUMH JUIS
npecTaBieHus yueOHoi nHdopManuu 60JIbIION ay AUTOPHH.

[Tomemenust uisi caMoCTOATENBbHON PabOThl O00YUYaIOIIUXCs OCHAIICHBI KOMIBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTHIO MOJAKIIIOUEHUs: K ceTu «MHTepHeT» U obecrneuyeHUEM AOCTyNa K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBarenbHoM cpeae Apl'Y.

ABTOD:

JoueHt xadenps
MaremMaTruecKoro MOJEIMPOBAHUS -
KaHJ.IIe] .H. H.JI.MaiiopoBa

O00JIHCHOCb, YYeHasl CIenetb noonuce U.0. Damunus



IMpuaoxenne Ne 1 k padoyeil mporpaMmme QM CHUNINHbBI
«MartemaTunka AJ1s1 5JKOHOMHCTOBY»

DoH/1 OLIECHOYHBIX CPEACTB
7151 IPOBe/IeHUs] TEKYIIero KOHTPOJISA YCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIlUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBble KOHTPOJIbHBIE 32JaHUSI WJIU HHbIE MaTepUaJIbl,
Heo0X0AUMBbIe VIl OLleHKH 3HAHNH, YMeHUIi, HABHIKOB U (MJIM) ONBITA 1eATeIbHOCTH,
XapaKTepu3ywIIMUX 3Tanbl ((OPMUPOBAHUS KOMIIETEHIUM

1.1 KouTpoJibHbIe 3a1aHNsI U MHbIE MAaTEePHAJIbI,
HCNOJIb3yeMble B Mpolecce TeKyllei arrecTanuu

Tema. BekTopHas anredpa. YpaBHeHus1 IPAMON U IVIOCKOCTH.
(xomnerenun OIIK-1, unauxarop OIIK-1.1, uuaukarop OIIK-1.2, unagukarop OIIK-1.3)

3agaun.

Janel Touxku 4, (—1,2,5), 4,(—2,0,3), 45(3,1,2), A,(7,—1,2).
1.Haiitu ypaBHeHue rmiaockocTa A;A;, Az .
2. Haiitu ypaBHeHue npsmoit 4,, Az.

3. HaiitTu ypaBHeHHE MJIOCKOCTH, MPOXOASIIEH yepe3 TOUKy A4 NepneHAuKYJISIpHO IpsIMON
A, Az,

Haiiti yron mexay 3ToH INIOCKOCTBIO U TUIOCKOCTBIO A4, A5.

4. Haiitu ypaBHEHUE NPAMOIl, MPOXOoAdIIeil uepe3 TOUKy A, NepneHAuKyJIIpHO
IUIOCKOCTHA 1 A5, A5.

OTBETHI:
1. 4x — 11y +9z— 19 = 0;

2 x+2 'y z—3
5 1 -1’
3. 5x+y—2z—32=0; g
x=7 _y+1 _z-2
4 -11 9

Jansl Toukn A4,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).
1.Haiitu ypaBHeHUe minockocTH A, A;, Ay .

2. Haiitn ypaBHEeHHE NpsiMOH A,, A,.



3. Haiitu ypaBHEHME TIJIOCKOCTH, MPOXOAIIEH Yepe3 TOUKY A NEPHIEeHIUKYISIPHO MPSIMOI
A5, Ay HaliTi yron Mexay 3TOM ITOCKOCTBIO U TTIOCKOCThIOA 1 A5, Ay .

4. Haiitu ypaBHEHuUE NpsAMOil, IpoXoasIIeil uepe3 TOUKy A NepreHIuKyIIpHO
IUIOCKOCTHA 1 A5, A 4.

OTBETHI:
l. yv—z+3=0;
x+2 Z—3
9 -1 -1
3. 9x—y—z+16 = 0; g;
4. x+1 _ y—2 _ E—5 .

0 1 -2

KountpoabHnas padora Nel (TUIOBbIEe BAPUAHTHI).

(xomnerenun OITK-1, unaukarop OIIK-1.1, nuaukarop OIIK-1.2, unaukarop OIIK-1.3)

Bapuanr 1.

1

. Haiitu YpaBHCHHC INIOCKOCTHU O, KOTOpast HPOXOAUT 4Y€PE3 TOYKHU

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

2. Haiitu ypaBHeHHe npsMOii L, KoTopasi MPOXOIUT Yepe3 TOUKY D(-2,-3,-2) nep-
NEHAUKYJIIPHO IVIOCKOCTH 0.
3. Haiitu Touky nepecedenus npsimoii L ¢ tutockocteio x + 2y — z +5 =0
4. Haiitu npsimyto, IPOXOISALIYIO Yepe3 TOUKU ACLL -3) 4 B2 -1 -1
5. Haiitu yron mexmay 3Toit npsiMmoit u nmpsimMoii L.
OtBeTsI:
1.2x — 7y — 10z — 21 = 0;
) x+2  y+3 _ z+2,
2 -7 —10
3.(—3;05;3)
4;74:'+1 _y-1 _z+3
3 -2 2
T
5.—
2
Bapuanr 2.

1. Haiitu ypaBHEeHME IUIOCKOCTH 0, KOTOpasi MPOXOAUT Yepe3 TOUKH
A(—2,1,3) B(3,4,—1) C(2,—4,5)

2.

Haiitu ypaBHeHue npsiMoii L, kotopas mpoXoIuT yepes TOUKY
D(-1-3,2) NEPHEHAUKYIISIPHO IIJIOCKOCTH Q.

Haiitu Touky nepecedenus npsimoit L ¢ utockocteto 2x —y + z + 3 =0

Haiitu nnpsiMyto, IpOXOAAIILYIO YEPE3 TOUKHU A(=2,1,3) 4y B3, 4, -1

Haiitu yron mexay 3Toii npsaMoii u npsimoii L.

OtBeTsl:



1. 14x + 26y + 37z — 109 = 0;
x+1 _ y+3 _ z-2,

14 26 37’
3. (—E' -7, E);

13’ 13

T
5—.
2
Kputepuii orilenuBaHus.

Kaxnas 3amaua omeHuBaeTcs Tpems Oamtamu. Tpu Oajuia CTaBUTCS, €CIM 3ajada
MOJIHOCTBIO perieHa. JlBa Oayuia CTaBUTCS, €CIIM CTYISHT 3HAeT (GOpMYIly WK aITrOPUTM
pellleHus 3a/a4d, YMEET WX NPHUMEHSTh, HO JENAeT BBIUMCIHTENbHBIC omuOku. OmuH Oamn
CTaBUTCS, €CJIM CTYIEHT 3HAeT (HOpMyJy WM ITOPUTM PEIICHHS 3a/Jayd, HO HE YMEET UX
npuMeHsTh. Honb 6aninoB — eciau He 3HaeT (JOpMyITy WIH alrOpPUTM pEIICHUs 3a/1a4H.
MakcumanbHO BO3MOXKHOE YHCIIO HaOpaHHBIX 0amuioB — 15. OLeHKa «OTIUYHO» CTaBUTCS 3a 14
- 15 GamnoB. Ouenka «xopomo» cTtaButcs 3a 11 - 13 6amnoB. OneHka «yI0BI€TBOPUTEIHLHOY»
ctaButcs 3a 7 - 10 GamnoB. OuieHKa «HEYIOBIETBOPUTENBHO» cTaBuTCs 3a 0 - 6 Oaios.

Tema. Cucrembl JinHelHbIX ajireopandeckux ypapuenui (CJIY).
(xomnerenun OIIK-1, unaukarop OIIK-1.1, nuaukarop OIIK-1.2, unaukarop OIIK-1.3)
3agaun.

1. Pemuts CJIY meronom XKopaana-I'aycca.

5x, +12x, +5X; +3x, =10, X, — X, —3X%; —4x, =1,
194X +3X, + X3 +3X, =2, 2. 92X —2X, + 2%, +3X, =2,
11x, +11x, +4x, +8x, =8. =X, + X, —13%; —18x, =-1.
X, — X, +3X; + X, =6, X, +3X, =3%; =2,
3. X, +5X, = X3 — X, =8, 4. 14X +4X, —4x, =5,
X, +8X%, —18x; —5x, = —6. =X, —5X, + 7X; =-1.
3%, +2X, + X; —6X%, =0, 3% +2X, + X3 — X, =4,
5. 94X =X, = X5 —4x, =0, 6.7 2% + 95X, +3X; + 2%, =-1,
X, +4X, +3%X; — 2%, =0. 3% +4X, +2X;, + X, = 2.
OtBeTsI:

1. X = (xy; —5x; —4x4;11x; + 9%, + 2;x4), Xy, X4€R;
X =(x3 —0.125x4 + 1; x5; 1.375x4;x4),  X3,X4€R;

;

(0.875:1.25: 0.875);

X = (xq; 8x,; —10x4; 1.5x,), =x4€R;

X =0(x; 3—2xy;—4+2x;; —2+2x;), x,€R.

ok w N

2. Haiitu nBa onopHeix pemenus CJIV.



1 {3x1—x2+X3 =2 2 {5xl+xz_2x4:?
" 6xy;—5x,+x,=05 ' Xi+x3+x3=3
OTBETHI.

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

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

KoutpoabHas padora Ne 2 (TUIOBbIE BAPUAHTHI).
Bapuanr 1.
1. Haiitu o6mee pemenue CJIY 1 01HO U3 YaCTHBIX PELICHUH.

3%, + X, =5X, + 71X, =3,
=X, +2X, + X, + X, =—2.

2. Haiitu nBa onopubix pemenus CJIY:
2X, + X, —2X; =5,
=X + X+ X, =2.
OTBeThI:
1. X =(5.5x, +6x, + 3.5; x5; 3.5x, + 5x, + 1.5;x4), x5, %x4€R
X =1(3.5;0;1.5;0)
2. X=(0;0;52); X=1(0;9;2;0).

Bapuanr 2.
1. Haiitu o6miee pemenue CJIY u 0IHO U3 YaCTHBIX PEIICHUMN.

2X, + X, =5X; +2X, =7,
{—><1+2x2 + X, — X, =-1.
2. Haiitu nBa onopHsIx pemenus CJIV:
2%, + X, —X; =5,
{ZX1 —7X; +X, =1

OTBETEHL:
1 2 5 5
1. X:(Exz—x4—§;xz;gxz—g;x4), X5, X4€R
X—( - 0 > O)
- 31 1] 3:

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

Kpurepuii onennBanus.

Kaxnas 3amaua omeHuBaercs nByms Oammamu. [[Ba Oamna craBuTCs, e€ciM 3ajaada

IMMOJIHOCTBIO PCIICHA. O)II/IHa Oamna CTaBUTC, €CJIN CTYACHT 3HACT aJITOPUTM PCUICHUA 3a7avu,

yMEET €ro MpUMEHsTh, HO JieJaeT BhIYUCIUTENbHbIE omMOKku. Honp OamnoB — eciau He 3HaeT

AITOPUTM pEIICHUS 3a/1a4H.

MakcuManabHO BO3MOXKHOE 4YKCI0 HaOpaHHBIX 0amioB — 4. OLieHKa «OTIUYHO» CTaBUTCA

3a 4 Oamia. OI.[CHKa «XOpoHio» CTAaBUTCA 34 3 Gama. OI_ICHKa «YAOBJICTBOPHUTCIIBHO» CTABUTCH

3a 2 6ayuta. OLeHKa «HEyIOBJIETBOPUTEIbHO» cTaBuTCs 3a 0 - 1 GansioB



Tema. OnpeneanTein U MATPUIIBL.
(xomnerenun OIIK-1, ungukarop OIIK-1.1, unaukarop OIIK-1.2, uuaukarop OIIK-1.3)
3amauu.

1. BBIUUCIUTH ONPEACTUTENh: a) PAa3JIOKHUB €T MO HIEMEHTaM KaKoi-1100 cTpoku; 0)
PAas3JIoKUB €ro 0 3JIEMEHTaM KaKoro-Jinbo cTosida; B) MOIy4YHUB IPEBAPUTEIIBHO B KaKOM-
100 CTPOKE UM CTOJIOLE HYJIU.

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

Otsetnl: 1. 48; 2. 54

2. Haiitu maTpuiy, oOpaTHYIO K MaTpuIie.

1 o 2 -4 1

1.;4:(1 3)2.A:(1 5 3

1 -1 1

OTBETHI:
2 -3 -7
1.A—1:0.z(_3 2) 2.A—1:0.125(—2 1 5)
1 1

4 2 6

3. Mansr matpunblA, B, C.Haiitu Te u3 npousseacauitAB, BA, AC, CA, BC, CB, kortopsie
AMEIOT CMBICII.

1 o-1 3,0 -1y (0 120
S CE R
OTBETEHL:

N O

4. dnsa matpunbl A HalTH Bce IepecTaHOBOYHBIE ¢ Hell MaTpuIls! B.

(2 1
A= (_1 3)
a b
OTBeT: (—b a4t b),a,b ER.
5. Pemuts CJIY aByms criocobamu: o npasuity Kpamepa u ¢ moMoIbio o0paTHOil MaTpHIlbl
le—xz‘l‘x:;:—?}, 3xl+xZ+x3:3,
x; + 5%, — x5 =8, 5x; —x3 +x3 =09,
2x1+x; —x3 = —1 X1+ xp —4x; = —9.
Oteer: X =(—1;2; 1) Otset: X = (1;-2;2)

KountpoabHnas padora Ne3 (TUNOBbIEe BAPHAHTHI)

Bapmuanr 1



1. Haiitu MaTpuiy, KOTOPYIO HY>KHO IPUOAaBUTb K| 2 8 0O 8 |,4TOOBI HOTY4UTH
i -7 1 2
CAMHUYHYIO MaTpPHUILY.
2 4 -1
2. BBMUCTUTH ONPEIEITUTETh [
3 1 —2
3 2 2 2
2 3 2 2
3. BbrumcnuTh onpenenuTens | o 3 of.
2 2 2 3
0O -1
4 1 -1 2
4 2
4. Haiitu npousBeAcHUE MaTPUI] 71 -3 0 2 3
01 0 -2
-1 O
3 -4 5
5. Haiitu matpuily oOpaTHyIO K MaTpHiie 2 -3 1]
3 -5 -1
6. Pemmure CJIY aByms cmocobamu: mo mnpaBuiny Kpamepa u ¢ momomibio oOpaTHOi
MaTpPHIIBI
xl—x2+X3:—2,

xl + xE — X3 = 4,
xl‘l‘sz +xg = 4,
OTBETHI:

1.

4 -4 -1 -6
0O -4 1 5 0 -5 -8 29 -—-11
> _g 1 _gl| 26639 4f-2 -14| 5 (—5 18 -7

-1 7 -1 -1 6 2 1 -3 1

6. X =(1;2;-1)

Bapuanr 2.
-8 0 1 2 3

1.Haitftu matpuily, KOTOpyI0 HYXHO TpHOaBUTH K 4 -1 0 2 5| yro6u MOJIYYUTh
3 -1 2 2 4

3 5 1 -1 1
4 -1 1 -5 9
-3 1 -2 -2 6
4 7 1
2. Beruuenuts onpefenutens |2 S — 4
8 1 3
3 -3 -2 -5
2 5 4 6
3. BelUMCIIUTE ONIPENETNTEND |5 5 8 7
4 4 5 6




2 1 -1 2 3
4. HaiitTn mpou3BeI€HUE MaTPHIL 1 2/ lo 1 -1/

2 5 7

5. Haiiti MaTpuily o6paTHyto kK MaTpuie | © 3 4
5 -2 -3

6.Pemmnts CJIY nByms criocobamu: o npasuiry Kpamepa v ¢ ToMomis10 00paTHONW MaTpHIIbI

X1 — X +2x3 = —1,
Xy + X — X3 = .2-,
2x, +x, +x3=5.

12 5 0 -3 -2

-2 5 b5
Oreers: 1. | © O 1 =7 41 2 .238 3. 90 4, [1 0 _5] 5.
-6 2 -4 -4 2
1 -1 1

—38 41 -34
27 —-29 24

Kpurepuii oneHuBaHus.

Kaxnass 3amaua omeHumBaeTcst Tpems OauiamMu. B mecTom 3amaHUM KaXAblH CIIOCO0
peleHus oueHuBaercs TpeMs Oamnamu. Tpu 6amia craBUTCS, €M 3a7ada MOJHOCThIO pellieHa.
JlBa Gayna cTaBUTCS, €CJIM CTYACHT 3HACT aIrOPUTM DPELICHUs 3aJjaud, YMEET €ro MpUMEHSTb,
HO JIeNlaeT BbIUMCIUTENbHbIe omHOKH. OnuH 0al CTaBUTCS, €CIU CTYAEHT 3HAeT aJllOPpUTM
peleHus 3ajaud, HO He yMeeT ero mpuMeHsATb. Homb OamioB — eciu He 3HAeT ajiropuTMm
peIIeHus 3a/1a9H.

MakcruMaabHO BO3MOXKHOE YHCII0 HaOpaHHbIX 0aiioB — 21. OneHka «0TJIMYHO» cTaBHUTCA 3a 19-
21 6amnoB. OrneHka «xopoiio» cTtaBuTcs 3a 15 - 18 6amioB. OneHKa «yIOBJIETBOPUTEIHLHO
craButcs 3a 9 - 14 6amoB. OnieHka «HEYAOBIETBOPUTENBHO» cTaBUTCA 3a 0 - 8 Gaios.

Tema. Jj1eMeHThI JINHEHHOT0 MPOrPaMMHMPOBAHMS.
(xomnerennu OIIK-1, ungnkarop OIK-1.1, uamukarop OIIK-1.2, naaukarop OIIK-1.3)
3agaun.

1.lanHble 3aaun 3anucath B Tabnuiy. IlocTpouTh MaTeMaTHUECKyr0 MOJAEb 3a/lauH.
Pemnts 3a1a4y rpaguuecKUM METOIOM.

a) ®abpuka BBITyCKAeT JIBa BUJIa KPACOK: Ul HAPYXKHBIX U BHYTpEeHHHUX palot. [[ns ux
IIPOM3BOJICTBA MCIIONIB3YETCS ABa BHUJA Chbipbst A u B. 3amac cbipbst BUa A 6 TOHH B CyTKH,
coipbst B 8 ToHH B cyTku. Ha mpon3BoacTBO 1 TOHHBI Kpacku JJisi HAPY>KHBIX paboT pacxoyercs
| equHuIa ChIpbs BUAA A M 2 €IUHUIBI ChIPbs BUAAa B, a Ha mpou3BOCTBO | TOHHBI KPACKHU IS
BHYTPEHHUX pabOT pacxoayercs 2 eIWHHULbI ChIpbs BHAa A W lenuHuua ceipps Buga B.
W3ydyeHue prpiHKa cObITa MOKa3ajl0, YTO CYTOYHBIN CHpPOC Ha KpacKy Jjsl BHYTPEHHUX padboT
HUKOI'JIa HE TIPEBBIIIAET CIpOca Ha KpacKy Jjs BHEMIHUX paldoT Oosiblie, yeM Ha 1 TOHHY.
Kpome Toro ycTtaHoBiI€HO, YTO CIIPOC Ha KPACKY JJIsl BHYTPEHHUX Pa0OT HUKOT/Ia HE MPEBBIIIAET
2 TOHH B CyTKH. ONTOBBIE II€HBI OHON TOHHBI KPAacKd paBHBL: 3 ThIC. pyO. /Ul KpacKu JUis
Hapy>XHBIX paboT; 2 Thic. pyO. AN KpacKd A BHYTPEHHHX pPabOT. YCTaHOBUTH, KaKoe



KOJIMYECTBO KPACKH KaKJI0T0 BUIA HAJI0 MIPOU3BOIUTH, YTOOBI I0XO/ OT pean3aliy MPoTyKIUN
OBbLT MAKCUMAaJIbHBIM.

0)®Pupma mo mnepepaboTke KapTodenss MPOU3BOAUT TPH BUAA MPOAYKIUHU: IOIBKH,
KyOMKU W XJIOMbS. AHAU3 3arpy>KCHHOCTH OOOpYJOBaHUS M CIPOCa HA PBIHKE IMOKA3BIBACT
BO3MOXXHOCTh TpoW3BecTH W cObITH A0 1,8 T momek, 1,2 T kyOukoB UM 2,4 T XJIONBEB.
HeoOxomumslii 1uist nepepaboTku kaprodenb GupMa 3aKymnaer y JIByX MOCTaBIIMKOB. M3 1 T
kaproderns nmepBoro nocrabmuka noxydaercs 0,2 T gonek, 0.2 T kyoukos u 0.3 T xmonwes. 13 1
T KapTodens BToporo nocrasimka noxydaercs 0,3 T monek, 0.1 T kyoukoB u 0.3 T XJIONbEB.
Jloxon oT peanu3any rOTOBOM MPOAYKIMH, KOTOPbIE MOXHO MOJYYUTh U3 OJHOU T KapTodens
KQXJIOTO TOCTABIIMKA COCTaBISETO S5 1A.€. Ui MEepBOro IMOCTaBIIMKa U 6 .. JJIE BTOPOTO
nocrapiuka. Kakoe komuuecTBo kaptodens HaAo MPUOPECTH y KaxJAOro MOCTABIIMKA, YTOOBI
00ecreunTh MaKCUMalbHYI0 NPHObUIL OT peaju3alli TOTOBOM MPOAYKIMH C YYETOM
BO3MOXKHOCTH €€ COBITa.

10 4 38
Otser: a) X = (?’E)' Frax = ey 0) X = (4.5; 3), Fnax = 40.5;
2. Pemmwrs 3JII1 rpaduueckuM METOIOM.
F=x; + x; (max)F = x; + x5 (min) F=x; — x5 (max)
—x1+2x2‘:_:4 x1+2xZ:_>4
5x; + 2x, = 10 2x, +x, = 4 3x; +2x, =6
3x1 — sz = —7
4}(1—3}(2‘:_:12 x1—122—4 2 4 ‘::8
7x1+4x2‘:_:28 xl-l—xzc:_:ﬁ xl_ :}x%—
x;=0 x, =0 X1=
X =0
X =0 x5 =0
OTBeTHI:
20 28 16 4 4 g
X = (?;?), Foax =5 X= (E;E)' EFiin =3 33/la4a Hepa3pelluMa
F= X — 3X2(m|n) F= X1 — xZ(maX) F= X — .2-X2(m|n)
x1—2x2£2 x1+x2£5 —4x1+5x2‘_-720
X1+2x, 23 |x;—x =1 3x; —x, =12
X1 +2x, =6 |Jx;tx =1 2x;+x, =10
xl_X2:_}0 xliz XZES
Xy =0 X1 =0 Xy =0
Xz =0 X3 =0 Xz =0

X =(2;2), Fin = —4; X=0@2-41-4), A€ [0, 1] X =(5;8), Fin = —11;
Fnax =1

3. 3amucarh TPaHCIOPTHYIO 3a7aqy B Ta0ymIiy. [locTpouTs ee MaTeMaTHIeCKyt0 Mojelb. Haiti
MEPBOHAYAJIBHOE PACMPEICICHUE MOCTAaBOK M BBIYHCIUTH CTOMMOCTh MEPEBO3KH IO ITOMY
miany. IlepelTn mo LMKy K APYroMy pacupeicsieHUI0 MOCTaBOK U BBIYMCIMTH CTOMMOCTH
IIEPEBO3KH 110 3TOMY 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 Crniucok BOMPOCOB U (MJ1H) 3aIaHUT /1715 TPOBeIeHNHs IPOMEKYTOUYHOM aTTeCTAIHN
(xomnerenun OITK-1, unauxatop OIIK-1.1, uaaukarop OIIK-1.2, unaukarop OIK-1.3)

10.

11.
12.

13.

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

21.
22.

Bomnpocs! k 3auery

Bexkropsel. OnpeienieHne 0OCHOBHBIX MOHATHI. Onepaliuy HajJl BEKTOPAMH.
[IpssMoyrosnbHasi cucTeMa KOOPJIMHAT HA IJIOCKOCTH M B IpocTpaHcTBe. Onepanuu
HaJl BEKTOpaMH B KOOPAUHATHOM popme.

Crioco0bI 3a1aHus IPSIMOM Ha MIIOCKOCTH M B TPOCTPAHCTBE.

KaHnonuueckoe ypaBHeHUe IpIMOH, 00Iliee ypaBHEHHE IPSIMON, ypaBHEHUE MPSMOIL C
YTI0BBIM KO3 GUITUEHTOM, MTYUYOK MPSMBIX.

Yroa Mexay npsMbIMU. Y CIIOBUE MEPIEHAUKYISIPHOCTH MPSMBIX.

Crioco6s1 3a1anus miockoctu. O0Iiee ypaBHEHUE TIIOCKOCTH.

JIuneiiHble ypaBHEHHS M CUCTEMBI JIMHEHHBIX ypaBHEeHUU. OIpenencHrue OCHOBHBIX
ITOHSATUM.

PaBHOCUIIBbHBIE TIPE0OpPa30BaHUS CUCTEMbI IMHEHHBIX YPABHEHUH.

Pemienne cucremsl JTMHEHHBIX ypaBHeHHH MeronoM ['aycca um meronom JKoppana-
I'aycca.

basucHrie OIIOPHBIC PCHICHUSA CUCTEMbI JIMHENHBIX ypaBHeHHﬁ.

Onpenenenue npocrpanctea R".

JIuHeitHast 3aBUCUMOCTD U HE3aBUCUMOCTh BEKTOPOB.
bazuc mpoctpancta R n

HekoTophle reoMeTpudeckue 00beKTHI B IIpocTpanctee R,

[ToHsiTHe MaTPUIIBI M IEHCTBUS C MATPHUIIAMH.

[TonsiTue onpeaenutens Mmatpuibl. CBONCTBA ONpeenuTeen

OO6parHas maTpuIia.

ITpaBuiio Kpamepa.

3ajava mIaHUPOBAHMS POU3BOJICTBA.

[TocTanoBka 3amaum JIMHEWHOTO MporpaMMupoBaHus. OCHOBHBIE TOHSTHS U HX
OTIpeICTICHUSI.

['padmyeckoe penieHue 3a1a4u JMHEWHOTO MPOTPAMMHUPOBAHUSI.

Pemenne 3agaum CHUMIIIEKC-METOIOM C rpa(pnqecxoﬁ HHHIOCTpaHHeﬁ.



23. AITOpUTM CHUMILIEKC-METO/1a.
24. TloctaHOBKA TpaHCHOPTHOH 3a1aun. OCHOBHBIE MOHATHS U UX ONPEIACICHHUSL.
25. IlepBoHauanpHOE pacmpenesneHre mocraBok. I[lepexon oT oHOM MOCTaBKU K JAPYToOi

110 IMUKITY.

IIpumepsl 3a1aHUII NHCLMEHHOIO 3a4eTa:
1 BapuanrT.

1. HCpC‘II/ICHI/ITB BCE CIIOCOOBI 3aJaHusg HpHMOﬁ Ha IIJIOCKOCTH U HaIlMCaThb

COOTBETCTBYIOIIHUC YPABHCHUS.
. X+1 y-2 X-1 y+2
Haiitu yron Mexay npsmMpIMU 1 = 5 " 1 - 2

Tlpu kakoM 3HaueHnu npsmple 2X —3Y +5=0 , kx+7y-5=0
a) MapaJijiesibHbl; 0) NepIeHIUKYISIPHBI?

2. 3anmcars gannyo CJIY B MaTpu4HOM BHIE.
Haiite onpenenenue ooparHoit MaTpuisl. Pemnts CJIY ¢ noMorsio 00paTHON MaTpHILIbI.

23 + X = 3,
Xq — Xo = —1A.

Pemute CJIY no npasuiny Kpamepa.

3. Hanucare CJIY, cocTosiiyro U3 2-X ypaBHEHHH C 4-Msl IEPEMEHHBIMH, B Pa3pelIEHHOM
Buje. 3ammcath obmiee pemrenue 3toi CJIY. 3anmucats 3ty CJIY B Tabmuiy. 3anucarhb
6azucHoe pemenue CJIY. Jlate onpenenenue 6asucHoro pemenus. [lepeiitu ot atoro
0a3uCcHOrO perieHus kK apyromy. byayt nu 3T pemenus onopueiMu? Jlath onpesenenme
OTNIOPHOTO PEIICHHUS.

4. Basuc B npoctpancTBeR 2. Kakue 1Ba BEKTOpa MOI'YT 00pa30BbIBaTh 6a31C B POCTPAHCTBE
R??

Basuc B npoctpanctBeR* . Kakue Tpu BEKTOpa MOTYT 0OpPa30BBIBATh 6a3MC B MPOCTPAHCTBE
R3?

basuc B mpoctpancTBeR™. Kakue BekTopa MOTYT 00pa3oBhIBaTh 0a3uc B MpocTpaHcTBe R™?

5. Hana 3JII1:

f=x—x, (min)

{Xl —X2 =2 CdhopmynupoBats 3Ty 3a1ady. Onucars aaropuT™ rpaduyeckoro crnocoda
Xt =3 pemenus 3anaun JII1. Kakoit Bug umeer momyctumoe MHOkecTBO? JlaTh

OTpeJIeNIeHUs] JTMHUU YPOBHS 1€JIEBOM (DYHKIIMU U BEKTOpA - TPAJMEHTA.

Haiitn pemenue 3Toit 3a1a4uu.

X =0, Xx,=0.

6. /lana TpaHcniopTHas 3aj1a4a

a1 2
A=(3.52), B=(28) C—=|2 3
a1 5

CdopmynupoBath 3a7ady; 3amucaTh MaTEMaTHIECKYIO MOJICIb ATOH 3aa4n. 3anm1ucaTh
naHHbIe B Tabmuiy. HaliTi mepBoHauanbHBIN TUIaH TOCTABOK MO METO/IY CEBEpO-3amaJHOTrO
yIJia 1 CTOMMOCTB MEPEBO3KH MO 3TOMY IUTaHy. [lepeiiTi k IpyroMy IjiaHy mOCTaBOK MO
LUKy ¥ HATH CTOUMOCTD MEPEBO3KH 110 HOBOMY ILJIaHY.



Bapuanr 2.

1. Ilepeuncnute Bce crocoObl 3aJaHusI IIIOCKOCTH M HAIIUCATh COOTBETCTBYIOIIHE
YPaBHEHHS.
Haiitu yron mexay mnockoctsimu  2x —y+z—5=0 uw x—-5y+2z—-1=0

Jlpu kakom 3HaveHuu K npsimple3x —ky+1=0 wu 5x—y+2=0
a) MapaJijiesIbHbI; 0) NepIeHIUKYISIPHBI?

2. 3anucate gannyro CJIY B MaTpuyHOM BHJIE.
JHatb onpenenenne odoparaHoit MmaTpuilsl. Pemmuts CJIY ¢ moMoIb0 00paTHOM MaTPHIIEL.

22X, + X, =5,
— Xy + X = 4.

Pemuts CJIY no npasuiny Kpamepa.

3. Hanmcars CJIY, cocTosinyto u3 2-x ypaBHEHHUH ¢ 4-Ms IEPEMEHHBIMH, B pa3peleHHOM
Buje. 3amucath obuiee pemenue 3toi CJIY. 3anucate sty CJIY B Tabnuiy. 3anucats
6asucHoe pemenue CJIY. Jlate onpenenenue 6a3ucHoro pemenus. [lepeiiTu ot 3Toro
0a3ucHOro pemieHus K apyromy. byayt nu 3t permenus onopasiMu? Jlate onpeseneHue
OTIOPHOTO PEIICHHUS.

4. Basuc B npoctpanctBeR 2. Kakue 1Ba BEKTOpa MOT'yT 06pa30BBIBaTh 6A31C B MPOCTPAHCTBE
R*?

Basuc B npoctpanctseR ? . Kakue Tpu BeKTOpa MOTyT 06pa30oBbIBaTh 6A3UC B IPOCTPAHCTBE
R3?

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

5. Jana 3JIIT:

f =X, +3x%x, (max)

2%, — X, =2
X, +X, =4

X, =0 x,=0

CdopmynupoBath 3Ty 3agauy. Onucare alropuT™ rpauyeckoro crocoda pemeHus 3a1aduu
JIII. Kakoii BuJ1 ©MeeT JOMyCTUMOE MHOXKeCTBO? JlaTh onpeaeneHus JMHUNA YPOBHSI 11€JIEBOI
(GyHKIMU ¥ BeKTOpa - rpaauenTa. Haiitu perienue sToii 3agauu.

231
A=(1218 B=(710,13 C=
6219 e-(a013 (7]

CdopmynupoBaTh 3ajady; 3amucaTb MaTEeMAaTHYECKyH MOJENb 3TOM 3ahayd. 3amnucaTh
naHHble B Tabnuiy. HaliTn nmepBoHauanbHBIN IUIaH MOCTABOK IO METOJY CEBEPO-3aIragHOro
yIjla ¥ CTOMMOCTB IIEpEBO3KU IO dTOMy IuIaHy. [lepeltu k Ipyromy ILiaHy IOCTaBOK I1O
MUKITY U HaWTH CTOUMOCTH MEPCBO3KU IO HOBOMY IIJIaHY.

6. /lana TpaHcnopTHas 3aj1a4a:

Tema. Teopus npenenos.
(xomnerenuu OITK-1, unguxarop OIIK-1.1, unauxkarop OIIK-1.2, unaukatop OIIK-1.3)

3aga4n ISk CaMOCTOSITeIbHOM padoThI:

1.Haiitu npenenst:

. x*—Bx+6 _ 3x*+2x—-1_, 2x*-3x-1
lim im im
x=2x2 —12x+ 20x——1 —xZ +x+2x=1 x*-—1




) 2x3—5Bx+6  3x?+2x—-1_ 2x?2-3x-1
lim im im
a0 10x2 — 12x + 202> —x*+2 x-bx?2+3x+1

VX+20—-4 Vx*+4-2 V2-x—-Jx+6
11m 11m
x=—4 x34+64 x-0yx2+4+16—4x+-2 x*—x-—6

2%+ 5§ 3x 1—x 5x -
lim ( * ) lim ( l) lim ( * )
3

x—=eo \Z2X + 1 x—=oo VD — X x—soo VY —

3x—1

Oreetsl: 1/8;-4/3; 1/4; w; 0; 2/5; 1/384; 2; 1/10; e%; €% &*

2. HaiiTi nipenesibl, HCIIOIb3Ys 9KBUBAJICHTHBIE OECKOHEYHO MaJlble:
arcsinbx . e*—1 1 —cos8x

lim im im—
x=0 tg2x x—0x3+27xx—0 sin’x
Otsetwl: 5/2; 2/27; 32.

3. Haiftu npenensl, ncnonb3ys npasuio Jlonurans:
o oxP—Tx*+4x+2 2x*—6x+6 .
lim lim x% e

im
x—1 x3—-5x+4 x—eo 10x2 — 12x + 20 x—co
Otsetwr: 7/2; 1/5; 0.

X

4. Haiit acuMnToTHl (PyHKITUH:
_x*-1 xP-2x -1 _x*-2x-1 _x*-2x-1 _x*-2x-1
y x2+4y x2—9 x%—x—2 y
OmBetp: y =x; x=33,yv=x%;, x=—-1,x=2, y=1;, x=1;, x=-5y=x-7.

1—x x+5

CamocrositenbHas padoTa (THIIOBBIC BADHAHTHI).

Haiitn acumnroTs! rpaduka Gynkuun. Halit Touku nepecedenus rpaduka GyHKIUH C OCIMU
KoopauHat. U300pa3uth 3TH AJIEMEHTHI UCCieI0BaHus (yHKIIUHA Ha YEPTEKE.

1-2x2 1-2x3 5x°
Loy= e ox 32V 1 3x_4 3y=yr_9
OTBeThI
1l x=-3x=1y=-2 (0-2)(x05v20)

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

Kpurepuii onieHuBaHus.

Ecnm Bce 3amanusi paGoThl BBIMTOJTHEHBI MPABWIBHO, TO OIEHKA pabOThl — «OTIUIHOY.
Ecnu cryneHT BrnajeeT alrOpUTMOM HaXOXKIACHHSI BEPTUKAIBHBIX aCUMIITOT M 3HAET (HhOPMYIIbI
JUTSE HaXOXACHHUS HAKIOHHOW acCHMIITOTHl M TMPAaBWJIBHO BBIMONHIET OJHO W3 3aJaHUN, TO
CTAaBUTCS OILIEHKA «XOpoIo». ECIHM CTyJeHT 3HaeT alropuTM HaXOXKIEHUS BEPTUKAIbHBIX
ACUMITOT | 3HaeT (POpPMYJIbI sl HAXOXKICHHSI HAKJIOHHON aCUMITOTHI, HO HU OJIHO U3 3aJaHU
MIPaBWJIBHO HE BBINOJHSET, TO OLEHKAa paboThl — «yAOBIETBOpUTENbHO». Ecnu Bce 3amaHus
paboThI HE BBINOJIHEHBI, TO OLEHKA — «HEYIOBIETBOPUTEIHHOY.



Tema. IluddepennuanbHoe ucuncjieHmne.

(xomnerenun OIIK-1, ungukarop OIIK-1.1, unaukarop OIIK-1.2, uuaukarop OIIK-1.3)

3amauu.

1. Hccnenosath GpyHKIMIO HA MOHOTOHHOCTb U SKCTPEMYM
y=x*—2x2—58y=x*-3x?—-9x +7
OTtBeTHI:
Ymin = .}1(1) = —6; Ymin = }'(3) = —20;
max — .}T(O) = —5; Ymax = }’(_1) =12;

y=XInxy=x*Inxy=x*Inx
OTBETHI:
Vmin =¥ = —e7 ypin = ¥(e7%°) = —0.5e 7% iy, = y(e” %) = —0.25¢71

|
=ty e
OTBETHL:
Vmax = }’(B} = e_lymax = }’(1) =e™1

y = xe*y = x%e*
OTBETHL:
Ymin = }’(_1) = _3_1}’min = }’(0) =0
Vmax = }’(_2) = 4e~2

2 Hccnenosath (1)yHKI_II/IIO Ha BBIITYKJIOCTb U TOYKH nepem6a

y=x®—3x2—-9x+7 y=x3— 6x% +8x y =35 — 5x* +3x —2
OTBeTHI:

lep = y(9) =-4 mep = y(2) =12; Vaep = v(1) = -1,
y:lenx y:xgx y:Xe—x

OTBeTHI:

Ynep = y(e™®) = —1.5¢73; mep = ¥(—2) = —2e7%; mep = ¥(2) = 4e7 7,

3 MHccnenosarh (yHKIHIO H IOCTPOUTH €€ Tpaduk
y=x*—13x% +36)y = x* + 6x%y = x3 + 4x,

y = xInx, y = Xe*, y=e™.
KonTtpouabnas pa6ora Ned

HccnenoBaTh PyHKIUIO M TOCTPOUTH €€ rpaduk.
1. vV= —x34+x?
2 y=x>-15x?
3. y=x-3x

4. Y=xX+3x°



y—lx +X
3

5.

6. ¥Y=3x"—x

7. y=—x+x

8. y = x%—3x

9 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
15.7 4

16.y=x"-2x’

yz—lx“+£x3
17. 5
y=—>x"+x°
18.
19 y=—%x4+8x

20. Y = x" —8x* +16x?

Kpurepuii oneHuBaHus.

Ecnu uccnenoannie pyHKIMY BBITIOTHEHO MPABIIBLHO U IpadUK MOCTPOEH BEPHO, TO OI[EHKA
paboTsl «oTiuuHO». Ecnu uccrnenoBanue (yHKIUU BBITOIHEHO MPABHIBHO, a MPU MOCTPOCHUH
rpadguka JOMYIIEHbI OMMOKH, TO OIIEHKA padOThl — «XOpomo». Eciu cTyAeHT 3HaeT aJroputM
HUCCIICAOBaHUA (1)YHKIII/II/I, HO JOIMyCKacT BBIYHUCIUTCIIbHBIC OIHI/I6KI/I, TO OII€HKa pa6OTBI —
«yIOBIIETBOPUTEIbHO». EcCaM CTyZeHT He 3HaeT alropuT™, TO OIeHKa paboThl —
«HEYIOBJIETBOPUTEIHHOY.

Tema. UHTErpaibHOE HCYHC/ICHHE.

(xomnerenun OIIK-1, ungukarop OIIK-1.1, naaukarop OIIK-1.2, unaukarop OIIK-1.3)



3agaun.

1. HaiiTu unTerpansl, UCIOIB3YS MCTO,I[ 3aMEHbI IEPEMEHHOM:

IsfilfSS);xjm xSy \/—

OTBETHI:

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

2
vinx

_[cosx»\/sin xde' sin x dx [ x%e* *dx [e*"* cos xdx
cos? x

OTBeTHI.
2 sinx VSinx+Cx cos®x + €0.25e* + Cesn* + C

2. Haiitu uHTErpaNbl, HCIOIB3YS METO HHTETPUPOBAHUS 110 YACTSIM:

J'xsin 3xdx fxezxdx J‘x In 3xdx

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

3. Haiitu uHTETpaIIBI, HCIOJIB3YS JOIIOJHUTEIBHYIO TAOIUIly HHTETPAJIOB:

I J- dx dx J‘
V16 —ax? J 9x? +1 9x Vax3-25
OTBeThI:
X 1 1 3x-2
0.5 arcsinz + Caarcstg?}x + Cﬁlnm +C0.5In |2x +/4x?% — 25| +C

4. BpraucIuTh OIIPECACIICHHBIC NMHTCTPAJIbI.

T(z — x)%dx j(zx —6)°dx

Otsetor: 20.25 32/3
5. Haiftu nnomaap Gurypsl, orpannueHHyo rpapukamu GyHkiuii. CrenaTsh yepTex.

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

KonTposibHasi pabora 5 (TMIIOBOH BapHaHT).

Ha¥iTi HeonpeieIeHHbIC HHTETPaJIbl, BBIYUCIIUTD ONPECIICHHBIC HHTETPAITHI.
OTBETHI:

dx
1-‘-7x 17 1n|7x—1|+C

2 [~ osmxsc
. X|n3X —0.5n “x +



sin X 1
dx
'Icoszx c05x+C
4. | x*e ™ dx —0.25¢7* + C
2 X3
~ X0 dx
5.fl5x4 ) 0.05In13.5
6. | xe > dx —0.25(2x + e 2* +C
7. [ xIn7xdx 025x2(2In7x — 1) + C
dX 1 x_\.n'i
8'I3X2 -6 :’Elnx+\.’§+ ¢

Kpurepuii oneHuBaHus.

Kaxnplii mpaBUIIbHO HaWIECHHBIN MHTErpal OLEHUBACTCA B OJMUH Oayul. MakcMMalbHO BO3MOXKHOE
KonuuecTBo O0aymioB — 8.Eciin HaOpaHHas cymMMa OamioB 8, TO oLleHKa paboThl «oTinuHO». Ecinu cymma
6aymutoB 6 WM 7, TO OIEHKa paboThl — «xopomoy». Ecian cymma 6amnoB 4 wiu 5, TO oneHka paboThl —
«ynoBierBoputenbHO». Eciin cymma 6anoB 0 — 3, TO oLieHKa paboThl — «HEYIOBJIETBOPUTEILHO.

Pacuetnas camocTosiTeibHast padora 1 (TUNOBbIEe BADUAHTHI).

Boruncnuth miiomanas GUrypsl, orpaHu4eHHyo Trpapukamu GyHKuui. CaenaTh 4epTex.

1. f(x)=x*-6x-39(x)=-x+3 Otper: S=343/6
2. f(x)=x*-3xg(x)=-3x+4 Otser: S=32/3
3. f(X)=x"-6x+11g(x)=x+1 Otper S=4.5
4. f(x)=x*-3x-59(x)=-x-2 Otser: S=32/3
5. f(X)=—x*+5x-20(x)=-x+3 Otser: S=32/3
6. f(x)=—x*+6xg(x)=x+4 Otser: S=4.5

7. F(x)=2x" +3x-19g(x)=x+3 Otser: =9



8. f(X)=—x>+3x+7 g(x)=2x+1 Otser: S=125/6

9. f(X):—X2—8X—13 g(x):x+5 Otget: S=4.5

10. f(X)=-x*+4x-59(x)=—-4x+2 Orser: 5=36

Kputepuii orilennBaHus.

Ecmu IIPpaBHUJIBHO IIOCTPOCH 4YCPTECK, BCPHO HAIIMCAH HWHTETpall JI1 BBIYUCICHUSA
miomaayd ¢W BBIYMCICHHUSA BBIIIOJHCHBI IIPABUJIBHO, TO OLCHKa pa6OTBI — «otauuHo». Ecmm
IMPaBUJIBHO ITIOCTPOCH UYCPTECK, BEPHO HAIIMCAH HWHTErpal JIA BBIYMCICHUSA IUIOINAAU, HO IIPpH
BBIYUCICHUAX CACTaHbI OIJ_II/I6KI/I, TO OLICHKAa pa6OTBI — «XOopomo». Ecmn IIpaBUJIbHO IIOCTPOCH
YCPTECIK, HO HCBCPHO HAIIMCAaH MHTCTPAJI AJIS BBIYHUCICHHA IJIOIIAAn (HO BBIYMCIICHHUA JOBCIACHBI
a0 KOHI_Ia), TO OLICHKA pa6OTLI — «YHAOBJICTBOPUTCIIBHO. Ecau HCIIPABHUIIBHO ITOCTPOCH YCPTCIK U
HCEBCPHO HAIIMCAH UHTCIpall, TO OLICHKA — «HCYHOBJIICTBOPUTCIIBHO).

Tema. @yHKIUM ABYX NIEPEMEHHbIX.
(xomnerenun OITK-1, unagukarop OIIK-1.1, unaukarop OIIK-1.2, unaukarop OIIK-1.3)
3apaum.

1. HaiiTu obnacte onpeaeneHus GyHKIMH IBYX MepeMeHHbIX. CaenaTs 4epTex

z2=9—x2—y2 +In(x —v)2=/25—x2 —y2 +In(x? — y)z=arcsin(x — y)

2. HaiiTu nuHum ypoBHsS QYHKIMH JBYX NepeMeHHbIX. Cenarh 4epTex.
z=x2+y?z=x%—yz=2x-3y

3. UccaenoBath (yHKIMIO BYX MEPEMEHHBIX HA SKCTPEMYM.

z=x*+yv?*+xy+x—vyv+1 OBeT: Zyyp = 2(—1;1) =0
z=x>+8y3 —6xy+5 OTBET: Zypin = 2(1;0.5) = 4
z =yvx —2y? —x + 14y OTBET: Z oy = 2(2;4) = 26

PacyerHas camocTosiTe/IbHasi padoTa (THIIOBOI BAPUAHT).
Jns dyHKIMH, 3a1aHHON TaOJIMYHO, HAUTH SMIUPHUYECKUE (PYHKITUH:
1. JluneitHyr0 QYHKITHIO, MPOXOIAIIYIO Yepe3 MEePBYIO U MOCIECIHIOI TOYKH;
2. JluHelHy0 (DYHKIHIO, BEIYUCICHHYIO TI0 METO/Iy HANMEHBIITNX KBAJPaTOB;
O1eHNUTh MOTPEUIHOCTH JUIS KaKJIOW U3 MOJyYEeHHBIX (YHKUUI M CpPAaBHUTH PE3yJIbTaThl.
[Toctpouts rpadukyu 3agaHHOM (YHKIMHM U HAWICHHBIX SMIOUPUYECKUX (YHKIHMHA HAa OJHOM

yeptexe. Haiitu 3HaueHns GyHKUMl npu xg.



X0 = 25

Omeer: l.y=x—1; X ,68=2; yo=15

i

2.y =095x —1.1; Y7 ,&f=11; y, =1.275

i=
Kputepuii orilennBanus.

[TepBoe 3amanue oreHuBaeTcs B 1Ba Oaya. Bropoe 3amanue oreHuBaeTcs B ueThipe Oamia. Ecnu
HaOpaHHas cyMMa 6aJuioB 6, TO olleHKa padoThl «oTiInYHOY». Ecian cymma 0amioB 4 wiu 5, TO olieHKa
paboThl — «xopouioy». Eciau cymma 0amioB 3, To olieHKa paboThl — «yAOBIETBOpUTENbHOY. Ecnu cymma
6anoB 0 — 2, To oLleHKa pabOThl — «HEYJOBJIETBOPUTEIHHOY.

Tema. Cayuaiinbie COOBITHSA.

3agaun.
1. TlomGpocunu nBa kyouka. CKOIbKO COOBITHI 00pa3yeT MpOCTPAHCTBO IIEMEHTAPHBIX

cOOBITHH. YKa3aTh JUIsl JAHHOTO SKCIIEPUMEHTa HEBO3MOXKHOE COObITHE, HAITH €ro
BEPOSITHOCTB; IOCTOBEPHOE COOBITHE, HAWTH €T0 BEPOSTHOCTH; CIy4aiiHOe COOBITHE, HAUTH
€ro BEpOSITHOCTD; /1BA HECOBMECTHBIX COOBITHSI, HAWTH BEPOATHOCTb UX CYMMBI; JIBa
COBMECTHBIX COOBITHSI, HAUTH BEPOSTHOCTh UX CYyMMBI.

2. CnoBO MHTETpaJ COCTaBICHO U3 OYKB — KapTOUYeK pazpe3Hoi a30yku. Hayrax nocraror
YEeThIPE KAPTOUKHU U BBIKJIAABIBAIOT OJIHY 3a JPYIOM B MOpsKE MosBiIeHUs. Haltn
BEPOSITHOCTH MOJYYHUTh CIIOBO «urpa». Otset: 1/1680

3. B rpynmne u3 30 cTy1eHTOB 9K3aMEH M0 MaTEMAaTHKE HA «OTIIMYHO» COANH 3 CTyJeHTa, Ha
«xopo1o» - 12, Ha «yA0BIETBOPUTENBHO» - 10, a OCTaNbHBIE CTYIEHTHI MOTYYUITH
«HEYAOBIETBOPUTENBbHOY. VI3 rpynmbl Hayraj BeIOMparoT ABYX cTyJAeHTOB. Hailtu
BEPOSITHOCTH TOT0, YTO OHH MOJTyYMJIM HEYAOBJIETBOPUTENbHBIE OoLleHKU. OTBeT: 2/87.

4. U3 10 6uneros notepeu 2 BHIMIpbIIIHbIX. Hayran nokynator 5 6uneros. Haiitu
BEPOSATHOCTH TOTO, UTO CPEAM HUX Oy/AET OJIMH BBIUTPHIIIHBIN; ABA BHIUTPHIIIHBIX;
HUOJIHOTO BBIUTPBILIHOTO; XOTs OBl OJJMH BHIMTpbIIHBINA. OTBET: 5/9; 5/36; 7/9

5. 10 pa3HBIX KHUT, CpeAN KOTOPBIX JBE KHUTHU OJHOTO aBTOPA, PACIIOIO0KEHBI HA OJTHON
nosike. HaiiTu BeposITHOCTh TOTO, YTO JBE KHUTH OJHOTO aBTOpa OYIyT CTOSITH PSIOM.
Ortsert: 0.2

6. Tpu yueOHHKa [0 MaTeMaTUKE U JBa 10 SdKOHOMHUKE MTPOU3BOJIHLHO PACITOIOKECHBI Ha OHOU
nosike. HaliTu BEposTHOCT TOTO, YTO YUEOHHUKH 110 OJJHOMY HPEIMETY OKaXYTCS PSJIOM.
Otsert: 0.2

7. Tlo xenme3HOW JOpOTe MEPEeBO3AT @ JETKOBBIX U 6 TPY30BBIX aBTOMOOMIIEH. B nopore nBa

aBTOMO6I/IJ'I$I MOJIYUNJIA TIOBPCIKACHU . Haiitu BEPOATHOCTH TOT'O, UTO 3THU aBTOMO6I/IJ'II/I
2ab

a3HbIX BUOOB. OTBET; ————————
p Al (a+b)(atb—1)



10.

11.

12.

13.

14.

15.

16.

17.

18.

B rpynmne yuutcs 20 ronommei u 5 neBymek. s nexypets OTBeTa BEIOUPAIOT IBYX
yenoBeK. HaifiTu BeposSTHOCTH TOTO, UTO BEIOEPYT a) IBYX AEBYIIEK; 0) IBYX FOHOIIEH; B)
nesymiky u roHoury. Otsert: 1/30; 19/30; 1/3.

JIBa cranka paboTarOT HE3aBUCHUMO JIPYT OT Apyra. BeposTHOCTh OeciepeOoiHOM paboThI
IIEpBOro cTaHKa B TeueHue yaca paBHa 0,85, a Broporo 0,9. HaiiTu BeposiTHOCTH TOT0, YTO
B TEUCHHE Yaca BOZHUKHYT HapyIIeHUs B paboTe TOJIBKO y ofgHoro ctanka. Oteer: (.22

BeposiTHOCT NOHOM peanu3aluy CBOel MPpOAYKIIMK OAHUM 3aBojoM paBHa 0,9, a npyrum
3aBogoM -0,95. HailTu BEpOSITHOCTB TOTO, YTO XOTsI ObI OMH U3 3aBOJIOB PEATU3YET CBOIO
MPOYKIHIO, €CIIU OHO PEAJIN3YIOT €€ HE3aBUCUMO Jpyr oT apyra. Oreer: 0.995

Ky0, Bce rpanu KoToporo okpamieHsl, pape3anu Ha 1000 oguHakoBbIX KyOukoB. KyOouku
nepeMeIany U Hayiady J0CTalu OAuH KyOuK. HalTi BepoATHOCTD CIIEAYIONIMX COOBITHHA:
0JlHa TpaHb KyOuKa OKpallleHa; AB€ 'PAHU OKpPAILEHbI; TPU TPAHU OKPAILIEHbI; YETHIPE FPaHU
OKpAILEHBI; HU OJIHA I'PaHb HE OKpallleHa; XOTs Obl 0iHa rpaHb okpameHa. Oteer: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpyxHOCTb BriMcaH KBaJpat (paBHOCTOPOHHUM TPEYTOJbHUK, IPABUIIbHBIN
HIECTUYTONBHUK). B kpyr Opocaercst Touka. HaliTu BEposSITHOCTB, UTO OHA MONAET B

KBajpaT (TpEeyroibHUK, IECTUYT0JbHUK). OTBET: Zf m 3"‘@/’ A gﬁf 2

B kBazapat (paBHOCTOPOHHUI TPEYTOJbHUK, IPABWIBHBIN IECTUYTOJIbHUK) BIIUCaH Kpyr. B
KBa/ipaT (paBHOCTOPOHHUI TPEYTOJIbHUK, IPABUIBHBIN IIECTUYTOJIbHUK) OpocaeTcs TOUKa.

Haiitu BeposiTHOCTB TOTO, YTO TOYKA MONAAET B Kpyr. OTBET:

JIBa ipyra 10rOBOPUIINCH BCTPETUTHCS B YCIOBJIEHHOM MECTE B MpOMeEXyTKe oT 19 1o 20
yacoB. [Ipumeamnii nepBbIM KT Ipyroro He 6ojee 15 MUHYT, [TOCIIE YETO YXOIMT.
Haiitu BeposiTHOCTH TOTO, 4TO OHU HE BeTpetsatcs. Oteer 49/64

Ha otpesoxk [2,5] Haynauy Opocatotcs nBe Touku. HaliTu BEposSITHOCTH TOTO, YTO
paccTosiHue MeXJly HUMU OyJieT MeHblle AByx. Oteer: 8/9

BeposiTHOCTS TOTIaaHus B MUILIEHB TIEPBOTO cTpenka paBHa 0,8, a BToporo pasHa 0,7.
CTpelik He3aBUCHMO APYT OT JpyTa CACNaIH 110 OJHOMY BhICTpeiry. HaliTh BeposSTHOCTH
TOTO, YTO, XOTS ObI OJTUH CTPENIOK monai B MuiiieHb. Oteet: (.94

Tpu cTpenka He3aBUCUMO APYT OT Apyra CTPENSIOT [0 MULIEHU. BeposTHOCT nmonajgaHus B
1eJb 1715 epBoro crpenka pasHa 0,7, mis Broporo — 0,8, mist tpetsero -0,9. Halitu
BEPOATHOCTH TOT'O, UTO BCE€ TPU CTPECJIKA IMOMAAYT B IECJIb. Haiitu BEPOATHOCTH TOI'O YTO
nenb Oyaer nmopaxena Otset: 0.504; 0.994

B rpynny cioprcmeHoB BXoaT 20 JIBIKHUKOB, 6 BEIOCUIIEANCTOB U 4 OeryHa.
BeposTHOCTB TOTr0, 4TO JIBDKHUK BBIITOJIHUT HOPMY paspsnaa, passa 0,95, Bemocuneauct —

0,8, a 6eryn — 0,75. HaifTu BepoSITHOCTb TOTO, UTO CIIOPTCMEH BBIMOJIHUT HOPMY paspsija.
Ortser: 0.893



19. JIBe cexperaps 3aM0JIHAIOT JOKYMEHTBI, KOTOpPBIE CKJIAbIBAIOT B 00110 nanky. I[1epBbrii
CEeKpeTapb JAeaeT OmUOKY B JOKyMEHTE ¢ BeposTHOCTBIO 0,05, a BTOPOil — ¢ BEpPOSITHOCTD.
— 0,1.I1epBrlii cexpeTapb 3anonHui 20 10KyMeHTOB, a BTopoi — 30. Hayran B34TbIil U3
MATKU TOKYMEHT OKa3aics ¢ ommOKoil. HaiiTu BeposITHOCTD TOTO, UTO €ro 3aroIHII
nepBblii cekpetapb. OTBeT: 0.25

20. Pabounii 006cy>KMBAET YEThIPE CTAHKA, KOTOPHIE padOTAIOT HE3aBUCUMO JIPYT OT JIpyTa.
BeposiTHOCTB c00s [U1s1 KaXKIOTO CTaHKa Ha MPOTsHKEeHUH cMeHbl paBHa 0,1.Haiitu
BEpPOSITHOCTH TOT'O, YTO HA MPOTSHKECHUU CMEHBI: a) paboTaTh OyayT padoTaTh 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh BCE CTAHKH; B) MPOM30iAeT OOl B pabOTE XOTSI ObI OHOTO
cranka. OtBet: 0.2916; 0.6561; 0.3439.

21. 3BecTHO, 4TO BCXOoAauT juiib 75% cemsH. Haiitu BeposTHOCTH TOoro, 4to U3 500
nocaxeHHBIX ceMsH He B3oiaeT 130. Otaet: 0.036

22. Ilposepsror noxkymeHnTtanuto 100 mpeanpuHumareneid. BeposTHOCT OIIaThl HAJOTOB IS
Kax0ro u3 Hux pasHa 0,8. HaiiTu BepOsSTHOCTh TOTO, YTO HAJIOTH OIUIATHIN He MeHee 70
npennpuHumareneid. Haiftu Hambonee BeposATHOE YMCIO OIUIATHBIIMX HAJOTH U
BEPOATHOCTb TOTI'O, YTO MMEHHO 3TO YHCJIO NMpEANPpUHUMATENEH omaThiau Hajioru. OTBerT:
0.9938; 80; 0.25

23. U3 10 noTepeiHbIX OUIETOB TPH BBHIMIPHIIHBIX. [Ipy MOAroTOBKE K Beuepy OJuH Ouiier
NOTEPSUIU, U ObUIO peleHo J00aBUTh OJJMH BBIMIPHIMIHBINA. KakoBa cTajia BEpOsITHOCTb
BBITSHYTb BBIMTPbILHBINA Ouner? Otser: 0.37

24. 113 10 notepeliHbIX OMIIETOB TP BBHIMTPHINIHBIX. [Ipy moAroToBKe ABa OnieTa moTepsu, u
ObUIO pelIeHo J00aBUTh OJUH BBIMTPHIIHBINA. KakoBa cTana BepoSTHOCTb BBITSHYTh
BBIMTPBILIHBINA Ouner? Otset: 17/45

KonTposbnas paGora Ne 6.

1 BapuanT

1.B smuke 10 nepenymepoBaHHbIX 11apoB ¢ Homepamu oT 1 10 10. Beinynu onun map. Kakosa
BEPOATHOCTH TOTO, YTO HOMEP BBIHYTOr0 1mapa He npesbiaer 10?7 Otser: 1.

2.B nepBoM snMKe HaXOAATCS Wapsl ¢ HOMepamu oT 1 10 5, a BO BTOpOM — ¢ HOMepaMmu oT 6 10
10. U3 kaxnoro siuka BbIHYJIM 10 ofgHOMY miapy. KakoBa BepOSITHOCTH TOro, 4TO cymMMma
HOMEpPOB BBIHYTBHIX IIApOB HE MeHbIle 77 OTBeT: 1.

3.B ypue 10 6enbix, 15 yepHbix, 20 cuHux U 25 KpacHbIX I1apoB. BeiHynau onun map. Haittu
BEPOSTHOCTH TOT'O, YTO BHIHYTHIN I1ap Oesblid min yepHblil. OTBet: 5/14.

4.Tpu cTpenka HE3aBUCUMO JAPYT OT Apyra CTPENSIOT Mo Lelu. BeposTHOCTh nonagaHus B 1eb
Uit nepBoro crpenka pasHa 0.75, mna Broporo — 0.8, mia tperbero — 0.9. Onpenenutsb
BEPOSITHOCTh TOT'0, YTO BCE TPHU CTPEJIKA OJHOBPEMEHHO MoMaxyT B 1enb. Oteer 0.54

5.B cOopounsii iex 3aBoaa moctymnaet 40% naeraneit u3 1 nexa u 60% - ux 2 uexa. B 1 uexe
npousBoauTcs 90% craHgapTHHIX feTanei, a Bo 2 — 95%. Haynady B3sitass cCOOpIIMKOM JI€Talb
oKa3zaylach cTaHAapTHOM. HaiiTu BepossTHOCTH TOro, 4TO OHA M3roToBieHa 2 nexom. OtBet: 57/73
6.0mnpenenuTh BEpOSTHOCTh TOTO, YTO B CEMbE, UMEIOIIEH MATh JETeH, OyJeT ABE MIEBOYKH U
TpU MajbuuKa. BEpOsSTHOCTH pOXKI€HUS MAJIbUMKA U I€BOYKHU IIPEANIOIAral0OTCsl OAMHAKOBBIMHU.
Ortser: 0.3125

7. HaliTu BepOSITHOCTB TOTO, YTO Ipu Opocanuu kyouka 100 pa3 5 mosButca ot 20 no 40 pas



Otger: 0.1867

2 BapuaHT

1.B ypue 5 6ensix u 10 yepnpix mapoB. KakoBa BepoATHOCTb BBIHYTH CHHHI 11ap? OTBeT: 0.

2. B nepBoM s1MKe HaXOATCS IIaphl ¢ HOMEpamu oT 1 10 5, a BO BTOPOM — C HOMEpaMH oT 6 10
10. U3 kax[oro siyka BBIHYJIM 1O ofHOMYy Inapy. KakoBa BeposSITHOCTH TOT0, 4TO CyMMa
HOMEpPOB BBIHYTHIX 11apoB paBHa 11? Otser 0.25

3. .B ypue 10 Genbix, 15 depubix, 20 cuHUX U 25 KpacHBIX 11apoB. Beiaynu oaud map. Haiitu
BEPOSTHOCTH TOTO, YTO BHIHYTBIN IIap CUHUM WK KpacHblid. OTtBet: 9/14

4. B nepBom simuke 2 Oenbix M 10 4epHBIX MmapoB, BO BTOpoM — 8 Oenblx U 4 uyepHbIX. U3
KaXJI0T0 AIIMKA BBIHYJIH 110 mapy. KakoBa BeposTHOCTB, uTO 00a mapa 6ensie? OTBer: 2/9
5.IMeroTcsl TpU OJIMHAKOBBIX IO BUAY AlMMKa. B mepBoM simuke 20 GebIx mapoB, BO BTOPOM —
10 6enpbix u 10 yepHbIX, B TpeTheM — 20 yepHbIX. VI3 BEIOpaHHOTO HayTa SIIMKA BEIHYJIN OCbIN
nrap. BeluucnuTe BEpoSTHOCTH TOTO, UTO 1A BBIHYT U3 nepBoro smuka. Oteet: 0.4

6. OnpenenuTb BEPOATHOCTh TOTO, YTO B CEMbE, UMEIOUIEH MATh AETEH, OyJEeT TpU JEBOYKH U
JIBa MaJIbuuKa. BepoATHOCTH POXKACHUS Majb4yMKa U JE€BOYKH MPEANOIAraloTCsi OJUHAKOBBIMH.
Otser 0.3125

7. Urpanpayto kocth Opocatot 80 pa3. OnpeaenuTs BEpOATHOCTh TOTO, YTO Ludpa «3» MOIBUTCS
20 pa3. Oteert: 0.0162.

Kpurepuu onieHuBaHus.

Kaxnas 3amaua omenuBaercsa Tpems Oamtamu. Tpu Oajia CTaBUTCS, €ClU 3ajada
MOJTHOCTBIO pemieHa. JIBa Oaiia CTaBUTCA, €CIU CTYAEHT 3HaeT (OpMylly HIH alrOpuUTM
pellieHusl 3a/1a4d, yMEeT WX NPHUMEHSATb, HO JeNaeT BbIUMCIUTENbHBIE omuOku. Omun Oamn
CTaBUTCS, €CJIM CTYJEHT 3HAeT (HOpMyJy WM ITOPUTM PEIICHHS 3a/Jayd, HO HE YMEET UX
npuMeHsTh. Honb 6anioB — eciau He 3HaeT (hOpMyITy WIH alrOpUTM pEIICHUs 3a/1a4H.

MakcuMaabHO BO3MOYKHOE YMCIIO HaOpaHHBIX 0amuioB — 21. OneHka «OTJIIMYHO» CTaBUTCS
3a 19 - 21 OamnoB. OreHKa «XOPOIIOY» craButcst 3a 15 - 18 OammoB. Orenka
«yIOBIIETBOpUTENbHO»  cTaBuTcs 3a 10 - 14 OamnoB. OleHKa «HEYJIOBIETBOPUTEILHOY
ctaButcs 3a 0 - 9 6amios.

Tema. Cayuaiinble BeJTu4uHbl. OCHOBHBbIE 3aKOHBI pacnpeaeieHusi, UX YMCJI0BbIe
XapaKTepPUCTUKH.

(xomnerenun OITK-1, unaguxarop OIIK-1.1, unaukarop OIIK-1.2, unaukarop OIIK-1.3)

3apaum.

1. B smuke Haxonaarcs 4 mapa ¢ Homepamu oT 1 10 4. Beinynu asa mapa. CBX —
npou3Be/ieHne HoMepoB mapoB. CocTaBuTh 3akoH pactpenenenus JCB, Haiitu
MaTEeMaTUYeCKOe 0KHUIaHUE U IUCTIEPCHIO.

OrtBer:

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 smuke Haxonatcs 4 mapa ¢ HoMmepamu oT 1 no 4. Beinynu nBa mapa. CiyuaiiHas

BenuuMHa X — cyMMa HOMepoB mapoB. CocTaBUTh 3akoH pacrnpenenenus J|CB, naiitu
MaTEMaTUYECKOE OXKUAAHUE U AUCIIEPCHIO.

OrtBer:

x, |s] 4[5 ]6]7]




| pi=P(X) | 176 | 1/6 | 2/6 | 176 | 1/6 |

5; 5/3.

3. JIBa urpanbHBIX KyOWKa OJHOBpeMEHHO OpocaroT aBa paza. CB X = uyucio BeImaaeHui
onuHakoBbIX yucen. CocraButh 3akoH pacnpeneneHus CB X, HaliTu maTemaTuuyeckoe
O’KHMJIaHHUE U JUCIIEPCHUIO.

OTtBeT

X, 0 1 2

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

1/3; 5/18.

4. Tlocne oTBera CTyJIeHTa Ha BOIPOCHI SK3aMEHAIIMOHHOTO OuieTa mpernojaBareib 3a1aeT
CTYACHTY JONOJHHUTEIbHBIE BOIPOCHI JI0 TE€X IMOp, IOKAa CTYIEHT OOHAapy>KUBAaeT
HE3HAHWE BOINpOca. BeposATHOCTP TOrO0, 4YTO CTYIACHT OTBETHT Ha JIHO0O0M
JOTIONTHUTENBHBIN Bompoc, paBHa 0,9.CB X — 4uciIO 3alaHHBIX JIOMOJHUTEIbHBIX
BorpocoB. CocTtaBuTh 3akoH pacmnpeaenenus JCB, HailTh MaTeMaTHYECKOE 0KHUIaHUE U

TUCTIEPCHIO.
Ortser:
X; 1 2 3 | ...
p; =P(X;) | 0.9 | 0.09 [0.009 | .......
10/9; 10/81.

5. BepOHTHOCTB TOro, 410 CTpPCJIOK IIOIAaACT B MUIICHb IIPpU OJHOM BBICTPCJIC, paBHA 0,8
CTpeJIKy BbBIJAIOT IIATPOHBI 0 TCX IIOP, IIOKA OH HC IIPOMAXHCTCA. CocTaBUTh 3aKOH

pacipeaciICHuA CB X _ qurcya MaTpOHOB, BBIJAHHBIX CTPCIIKY.

Ortser:

X. 1 2 I

P =P(X;) | 0.8 | 016 [0.032 | .......

5/4 ; 5/16.

6. IlpoBoaurcs poswirpeim 1000 O6unetoB nmorepen, cpenu KoTopeix 100 OMIIETOB MMEIOT
BbIMrpbI 110 20 pyOnei, 10 ouneros — mo 100 py0Gaeit, 1 6mter — 1000 py6Guneit. Kakoit
BBIMTPBII B CPEIHEM NMPUXOAUTCS HA OJIUH OmiteT, eciu o6user ctout 10 pyoneii.

Ortser 4.

7. 3anau 3akoH pacnpeaenenus JJCB X.

Haiitn mapametp a,
ITocTpOUTH MHOTOYTOJIBHUK PACIpENCIICHHUS;

Haiitu ¢pyHkimio pacnpeneneHus F(X) :

[Toctpouts rpaduk GpyHKIMU pacTipeaeneHus F(X);

Haiit mogy Mo (X);



Haiitn MaTeMaTHueckoe OXKUIaHue M (X) ;

Haittu nucnepcuro D(X)yu cpenHee KBapaTUUYHOE OTKIOHEHHE (X);

Haiitu BepositTHOCTh nonaganus CBX Ha 3a1aHHON MPOMEXYTOK: P(-25<X<2)

Otsera = 1/7:Mo(X) = 1; My(X) =1,; D(X) =222 P = 4/7
8. Uwmcino TenehOHHBIX 3BOHKOB, ITOCTYMAIONIMX B CIIPABOYHOE OFOPO OT ADOHEHTOB MEKIY

MOJIyTHEM W YacoM JHS B J000i aeHp Hexenu, ectb CB X , 3aJaHHas 3aKOHOM

pacnpeIeICHUA

X 0] 1] 2] 3 ] 45
pi=P(X;) 103} 02 |02 | 01|01 ] 01
a) y6euTech, 4TO 3a[aH 3aKOH PACIIPEICICHHS;

b) Haiimure GpyHKIMIO pacipeneneHus — (X);
C) OmpeleianTe BEPOSTHOCTH TOro, yto Mexay 12 wac. 34 muH. u 12 uac. 35 muH. B
CIpaBOYHOE OIOPO MOCTYMHT OoJbIIe ABYX 3BOHKOB .OTBeT: 0.3

9. Yncno ommbOK Ha CTPaHHIy, KOTOpbIE jejaeT HEKOTopas MamuHucTka, ecthb CB X |
3aJjaHHas 3aKOHOM pacrpeeseHus

X; 0 1 2 3 4 ) 6
p; =P(X;) {001 0,09 | 0,30 | 0,20 | 0,20 | 0,10 | 0,10

a) yoeauTech, 4TO 3aJjaH 3aKOH PacIpeeIICHHUS;

b) maiimure pynxumto pacnpenencans F (X)) ;

C) OIpeleNnuTe BEPOATHOCTH TOTO, YTO MAIIMHUCTKA cAenaer Ooyiee IBYyX OMMOOK Ha

CTpaHUILy.

d) ompenenuTe BEpOSATHOCTH TOTO, YTO €H0 OyIET caenaHo He 0ojiee 4 OmnOOK Ha CTPAHUILY.

Ortser: 0.6; 0.8.

10. TIpomeHT mronel, KyNmUBIIUX HOBOE CPEJICTBO OT TOJIOBHOW OOJM TMOCJE TOro, Kak
YBUAENU €ro pekjaMmy IO TeNeBUICHHUIO, €CTh clyuailHas BelWYMHA, 3aJaHHas 3aKOHOM
pacrpeneneHus

X, 0 10 20 30 40 50
p; = P(X;) 0,10 0,20 0,35 0,20 0,10 0,05
a) yoeaurecs, 4TO 3a/1aH 3aKOH pacIipe/leIeHus;

b) Haiimure dyHKIO pacnpenenenus F (X);
C) onpesenuTe BEpOATHOCTh TOTO, uTo Oosiee 20% Jtoielt OTKIIMKHYTCS Ha peKjiamy.
Ortser: 0.35

11 COCTaBI/ITI) 3aKOH pacnpe):[eneHI/m KOJIMYeCTBA MAJIBYUKOB B CEMbBEC C TpeMSI JAC€TbMHU, €CIIN
CUMTATh BEPOSITHOCTU POXKJICHHS MaJbuMKa W JEBOYKHU PABHBIMHU.
OTtBeT:

X, 0 1 2 3

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

12. V yGopuuiisl ecTh CBS3Ka U3 YETHIPEX KIHOYEH, Cpeu KOTOPBIX JIUIIb OJUH OTKPHIBAET
nBepb oduca. B TeMHOTEe OHa MbITAaeTCs MomnacTe B opuc, mpodys kioun Hayraja. CocTaBUTh
3aKOH pacHpeesIeHHs Yncia MOMbITOK OTKPhIBAaHUS ABEPHU, €CIM YOOpIIHIla a) OTKIaAbIBaeT
UCTIPOOOBAHHBIN KJI0Y; 0) BO3BPALIAET €T0 B CBA3KY.

OtBer

Lox [t [2]3]4]




[ pi=PX) [ /4 [ Va4 | ua | Ua ]

X, 1 2 3 | ...

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

13. Cpenu 5 xmrodedt ABa moaxonsT K aepu. Kitouu mpoOyrOT OIWH 3a APYTrUM, MOKa HE
OTKpOIT 1Bepb. ONpoOOBaHHBIN KIIOY OTKJIabIBalOT. HaliTh 3aKOH pacmpesieicHus Yucia
onpoOOBAaHHBIX KITFOYCH.

OtBer

X, 1 2 3 4

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

14.Cpenu 6 ximoueil Tpu MoaxonaT K aBepu. Kiroun mpoOyroT OauH 3a JpyruM, TOKa He
OTKpPOIOT JaBepb. OnpoOoBaHHBIN KIIIOU OTKJIAAbIBatOT. HaliTu 3aKoH pacmpeseseHus yucia
ONpPOOOBAHHBIX KIIFOUEH.

Otser:

X, 1 2 3 4

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

15. BeposiTHOCTH TOTO, UTO B OMONIMOTEKE €CTh HEOOXOAUMAs CTyACHTY KHUTra, paBHa 0,3.
CocTaBUTh 3aKOH pacHpeIeIICHUs Ynciia ONOIHOTEK, KOTOPBIC MPUICTCS TIOCETUTH CTYICHTY
JUISL HAXOXACHUS HY>KHOM KHUTH, €CJIA OH ABIIAETCS aDOHEHTOM YeThIpeXx OUOIHOTEK.

OtBeT:

X, 1 2 3 4

pi =P(X;) | 03 | 021 0147|0343

16. 3anana QyHKIus

0, x=0,
T
Fx) = sinx, Or:xEE,
1 }n
, X > —.
2

[Tokazarp, yto 3Ta ¢QyHKuus sBiasercs ¢yHkuueidl pacnpenenenuss HCB X. Bpruucautsb
m
BEPOSITHOCTH TOTO, 4TO 3Ta CB X mpuHumaet 3HaueHus u3 nareppaia (0, . ).

Otset: 0.5

17. 3anana pyuxus pacnpenenenus HCB X
0, x =0,

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

BbruucnuTh 3HaueHHe mapameTpa @, HalTH MIOTHOCTH f (X)W BeposTHOCTH Toro, uro CB X
npunumaet 3Hadenus ot 0 1o 2/3. Iloctpouts rpaduku GyHkuuitF (x)u f(x).
Ortser:

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

1/4; 1/9.
18. 3amana mmotHoCcTh pacnpenenenus HCB X



19.

0 x < —1

flx)=40,125(x + 1), —-1=x<=3,
0, x > 3.
Hatitu pyHKIuio pacnpeneneHus F(X),
Otser:
0. x< -1
F(x) ={0.625(x + 1)?, —1=x<3
1, x=>3

3agana moTHOCTh pacnpenenenus HCB X
_(ae*,x =0,
f&)_{ax>a
Brruucnuth 3HaUe€HHUE MapaMeTpa @, HAWTH (YHKIUIO pacipeneacHus F(X) u ppruuciure
BEPOSTHOCTH TOro, ur0 CB X npuHumaet 3HaueHus u3 uHTepBaia (—2,1).
OrtBer:

e”, x <0,
F(x) =

1, x > 0.
1:1—e2

20. Ilo cTaTUCTUYECKUM AaHHBIM MECSYHBIN J0X0[ HaceraeHus: ropoga Numeer HopmanbHOE
pacripesielieHue €O CpeJHMM 3HaueHueM 6 ThIC. py0. M CpPeJHUM KBaJpaTHYHBIM
OTKJIOHEHHEM 2 Thic. pyO. 3amucarh IUIOTHOCTh PpACHpENeieHHUs] MECSYHOIO J10X0Aa
HaceneHus.HaliTu BeposSTHOCTB TOro, YTO Hayraj BbIOpaHHBIN JKUTEIb FOPOAa UMEET J10XO[
a) oT 5 10 8 ThIC. py0.; 0) MeHbIIe 12 THIC. pYO.

Otser: 0.533; 0.997

21. Bec HOBOpOXACHHOTO pebeHka sBisiercs CB, mMeromeli HopMaiabHOE pacrpesesieHue ¢

MaTEeMaTHYECKUM OXXHUIaHWEeM 3,5 KI' W CPEeTHUM KBaJpPAaTUYHBIM OTKJIOHEHHWEM | KT.
3anucaTh IUIOTHOCTH pactpenenenuss d3tod CB. Hailtm BeposSTHOCTH TOTO, 4YTO
HOBOPOXXJECHHBIN peOeHOK OyaeT BecuTh a) oT 3,5 Kr 10 4 Kr; 6) 6ombIie 3 KT.

Ortser; 0.1915; 0.6915

KontpoJsbHas pa6ora 8 (TunoBbie BApMAHTHI).

1 BapuanT

1.CB X 3agana ¢yHkuuen pacrnpeneacHus:

0,x<-1

Fw%:§+1;1<x£z
3 3

ILx>2

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

2.Haiitn pynkmumro pactipenenenus F(X) u moctpouts ee rpaduk s CBX, 3aqanHON 3aKOHOM
pacrpeeneHus:

X




p | 03] 02| 05

Haittu matemMatnueckoe 0KuJaHue, TUCIEPCUIO U PAL5<X <3),
Otser: 2.2; 0.76; 0.7.

3.JlaHa MIOTHOCTH pacHlpesieNieHus: BeposTHoOCTeH f(x):

0,x<0
T
f(x)=<cosx,0<x< >
0,x> z
2
Haiitu ¢pynxnuro pacnpenenenus CB X, moctpouTts ee rpaduxk.
OtBer:
0, x<0
. T
F(x) =4sinx, 0<XSE.
1, x> z
2

4.CB X pacmnpezenena 1o HOpMaJIbHOMY 3aKOHY. MaTeMaTH4YeCcKOe OKUJaHUE U CPETHEE
KBaJIpAaTHUECKOE OTKJIOHEHHE ATON BEIMUMHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitu
BEPOSTHOCTH TOr0, yTo CB npuMer 3HaueHue, npuHaaexkamee narepany (-2, 3).

Ortset: 0.7745

5.CB X paBHOMEpHO pacmpe/eiicHa Ha oTpeske [a, b]. KakoBa BepoSTHOCTD, 4TO OHA IPUMET
3HAYCHUE U3 JICBOW TIOJIOBUHBI OTpE3Ka?
Otger: 0.5

2 BapuaHT.

1. CBX 3amana ¢yHKIHEH pactpeaeieHus:

0, x<£2
F(X) = 2—1, 2<x<4.

1 x>4
Haiitu P(2<x<3).

Otset: 0.25

2. Haiitu ¢dyskuuro pacnpenenenus F(X) u moctpouts ee rpapuk ams CB X, 3amanHO#M
3aKOHOM paCIIpCACICHHA:

p | 03|01 06

Haiitu MaTematuueckoe OXKHUJaHUEC, TUCTICPCUIO U P(1’5 <X< 3) .



Otser: 3.9; 2.09; 0.4.

3.JlaHa MIOTHOCTH pacmlpesieNieHus: BeposTHoCTeH f(x):

0,x<0

f(x)= sinx,0<x££.

2

0, x> z
2
Haiitu ¢pynkmuto pacripenenennst CB X, moctpouTs ee rpaduk.

0, x<0O

Orger: F(X) =41—cosx, 0<x< %

1, x>Z
2

4.CBX pacmnpeneneHa [0 HOPMadbHOMY 3aKOHY. MareMaTH4eckoe OXUIAHHE U CpelHee
KBaJIpaTUYHOE OTKJIOHEHHUE TOW BEJIMYMHBI COOTBETCTBEHHO PaBHbI 6 1 2. HaliTu BEpOATHOCTD
toro, uro CB X mpumMer 3HaueHue, NpuHaaiexailee uurepsainy (4, 8).

Ortsert: 0.6826.

5. CB X paBHOMepHO pacmpejeicHa Ha oTpeske [a, b]. KakoBa BeposSTHOCTH, YTO OHA MPUMET
3HAYCHHE U3 TIEPBOM TpEeTH OTpe3Ka?
Otser: 1/3

Kpurepuu onieHuBaHus.

Kaxnas 3amaua oneHuBaercss Tpems Oamnamu. Tpu Oamra cTaBUTCS, €CIM 3ajada
MOJIHOCTBIO pericHa. JlBa Oauia CTaBUTCS, €CIIM CTYISHT 3HAeT (GOopMyJTy HIU aJITOPUTM
pellieHusl 3a/1a4d, YMEeT WX NPHUMEHSATb, HO JeNaeT BbIUMCIUTENbHBIC omuOku. Omun Oamn
CTaBUTCS, €CIIM CTYIEHT 3HaeT (OpMyJy WIM ITOPUTM PEIICHHs 3aJladd, HO HE yMEeT MX
npuMeHsTh. Honb 6anioB — ecinu He 3HaeT (JOpMyITy WIH alrOpUTM pEIIeHHs 3a/1a4H.

MaxkcrMaabHO BO3MOKHOE YHUCIIO0 HaOpaHHbIX 0aiioB —15. OneHka «OTIIMYHO» CTaBUTCS
3a 13 - 15 ©OammoB. OleHKa «XOPOIIOH» crasurcst 3a 10 - 12 OamroB. OreHka
«YJIOBJICTBOPUTEIILHO» CTaBHUTCS 3a 7 - 9 6aywtoB. OneHKa «HEyA0BIETBOPUTEIHHO» CTaBUTCS
3a 0 - 6 OayIoB.

Pacyernas camocrositeibHasi padora Ne 1 (THnoBbIe 3a1aHUA)
Han 3akon pacnpenenenus [ICB X:
Haiitn mapamerp a.
1) TlocTpouTh MHOTOYTOJILHUK PAaCIpECIICHHS,

2) Haiitu QpyHKIMIO pacnipenencHus © (X)

3) Iloctpouth Tpaduk YHKIHH pacrpeneeHus F(X),

4) Haiit Mmoxy Mo(X);
M (X) -

5) Haiitn MmaTeMaTHYECKOE OKUTAHNE

6) Haiitu qucniepcuio D(X)yu cpenHee KBagpaTHaHoe oTkIoHeHHe @ (X)) ;



7) Haiitu BeposTHOCTS nonazanus CBX Ha sagannoi npomexytox P(@ <X <f)

Bapuanr 1
X [0 1 2 3
P 10,125/0375/0375]| a
P(-1< X <1,5)

OtBet: @ = 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; 6(X) =0.5v3;P =05

Bapuant 2

X |-1 2 3 5

P [025]05 |a [0,125

P(—0,5< X <3,5)
OtBer: a = 0.125

0, x=-—1
0.25, —1<x=2
F(x)= 0.75, 2<x=<3
0875, 3<x<=5
1, x>5

My=2; M(X) = 1.75; D(X) = 3.4375; o(X) = 0.257; P = 0.625

Kpurepun oneHnBanus.

Ecnu nenpaBuibHO HaliIeH mapamMeTp a, To paboTa Jambllle He IPOoBepsieTcs U
BO3BpAIllaeTCs CTYACHTY Ha UcIpaBieHue. Eciiu mapamerp a HaiifieH BEpHO, TO KaX10€ 3a/1aHHe
orieHuBaeTcs 2 Oannamu. J[Ba Gania cTaBUTCS, €ClU 3aJaHUe MOJHOCTHIO BRIMOIHEHO. OIuH
0aJuT CTAaBUTCSA, €CJIM 33JJaHUE BBITIOJIHEHO C BEIYUCIUTEIHLHON OMMOKON WiH rpaduK MOCTPOCH
He coBceM BepHO. Homb 6aioB cTaBUTCS, €CIH CTYACHT HE BBIMOIHSET 3aJaHHe.

MaxkcrManbHO BO3MOXKHOE 4HUCIIO HaOpaHHBIX 0amioB —14. OneHka «OTIMYHO»
ctaBuTcs 3a 13 - 14 6amnoB. Onenka «xopotio» craButcs 3a 11 - 12 6amnos. OneHka
«yIOBJIETBOpUTEIbHO» cTaBHUTCs 3a 10 - 11 6ammoB. OnieHka «HEyA0BIETBOPUTEITHHOY
ctaButcs 3a 0 - 9 6amos.

Pacyernas camocrosiTesibHasi padora Ne 2 (THIOBBIE 321aHUA)

Jana ¢pyHKIMA IIOTHOCTH pacnpeeneHus BepositHocTeit HCB X f (X) .
Haiitu mapamerp @

1) TMoctpouts rpaduk GpyHKIHN f (X)

2) HaWTH QYHKIMIO pacrpeIe/ieHHs F (X) ;



3) moctpouts rpaduK GyHKIHH F (X) ;

4) Haiitu mozy Mo (X);

5) HaiiTh MatemMatndeckoe oxuganne M (X);

6) maittu mucnepcuio D(X) u cpeaneksaapaTnyeckoe otkaonenue, © (X);

7) Haiiti BeposTHOCTh momaganuss HCB X Ha 3amaHHBIA IIPOMEKYTOK: P(aﬁxﬁﬁ )

caenaTh rpauuecKyro ULTIOCTPAIHIO.

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

My=2; M(X) =2; D(X) =0.8;0(X) =0.44/5; P = 0.34375

0, x <0,
Bapmanr 2. T (X)=1ax(2-x), 0<x<2, P(x>15)
0, X > 2.
OrtBer: a = 0.75;
0, x<0
F(x) =1-0.25x3+0.75x2%, 0<x<?2
1, x>2

My=1; M(X) =1; D(X) =0.2;6(X) =0.2/5; P =0.15625

Kputepuu onieHuBanus.

Ecnu HenmpaBuIIbHO HalIeH mapaMeTp a, To padoTa Jajbllle He IPOBEPSIeTCs U
BO3BpaIlaeTcs CTYJICHTY Ha UcTpaBieHue. Ecim mapamerp a HaiieH BEPHO, TO KaXI0€ 3aJaHNe
oreHnBaeTcs 2 Oamramu. JIa Oayura CTaBUTCS, €CJIM 3a/IaHUE TTOJTHOCTBIO BRITIOJIHEHO. OuH
0as cTaBUTCS, €CITU 3aJJaHUE BBITTOIHEHO C BEIYUCIUTENHHOM OMMOKOMN MK TpaduK MOCTPOCH
He coBceM BepHO. Hoiib 0ayutoB CTaBUTCS, €CIIH CTYICHT 33JJaHKE BBITTOJHEHO C OIMTUOKOM.

MaxkcuManbHO BO3MOKHOE 4HUCIIO HaOpaHHBIX OamnoB —14. OneHka «OTIHYHO»
craButcs 3a 13 - 14 6amnos. Onenka «xopomro» craButes 3a 11 - 12 6amnos. Onenka
«yIOBIETBOpUTENHHO» cTaBUTCS 3a 10 - 11 GanoB. OlieHKa «HEYJOBIETBOPUTETHHOY
crasurcs 3a 0 - 9 6aios.

Tema: MaTtemaTHuecKkasi CTATHCTHKA.
(xomnerenun OIIK-1, ungukarop OIIK-1.1, namukarop OIIK-1.2, unaukarop OIIK-1.3)

3agaun.



1./Ins1 oreHMBaHMs 3HAHWM CTYJCHTOB 1O MaTeMaTHKE MPOBEIH KOHTPOJIBbHYIO padoty. Cpemaun
BCEX IPYMII BEIOpaAJIM OJIHY TPYIILY, B KOTOPOH yuuTcst 25 cTyAeHTOB. Pe3yabTaThl KOHTPOJIBHON
paboThI TakKe: 3 CTyJIeHTa MOIYydniau «5», 10 cTyneHToOB - «4», 9 cTyZAeHTOB - «3», OCTalIbHBIC
— «2». 3amucarb CTAaTUCTHYECKOE paclpeneieHue JUIs JaHHOW BBIOOPKH. BBUMCIUTH
CTaTUCTUYECKOE CPEJIHEE, CPEIHEE KBAAPATUYHOE OTKJIOHEHUE U MOJY.

2.13BecTHO, uTO 50 aOUTYpHUEHTOB TOJIYYMIIH 110 IPEIMETY CIECIYIONEe OaJlIbI:
121419151418131617201715131716201414131716151916 151817151416 15
151815151914161818151517151616 1414 17 12.

CocTaBuT BapHUallMOHHBIN DSl U paCHpe/Ie]ICHHE YacTOT JAHHOW BBIOOPKHU. BRIUMCINTE pa3max
BBIOOPKH, ee MOy ¥ MeauaHy. [locTpouTh MOJUTOH 4acToT.

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



Cnucox BONPOCOB K IK3aMEHy

(xomnerenun OIIK-1, unguxarop OIIK-1.1, unaukarop OIIK-1.2, uuaukarop OIIK-1.3)

© © N o U bk~ w

19.
20.
21.

22.

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

30.

Onpenenenre NPOU3BOIHOM.

['eomerpuueckuii, Gu3ndeckuii 1 SKOHOMUYECKUN CMBICIT IIPOU3BOTHOM.

[TpaBuna aquddepeHrpoBaHus, MPOU3BOAHBIC HIEMEHTAPHBIX (YHKIIHH.

ITpon3BoHas 0OpaTHOM M CIIOKHOU (PYHKITUH.

Vcnonb3oBaHue Npou3BOAHOM i uccaenoBanus GyHkuuii, Gpynkuus ['aycca u ee rpaduxk.
Huddepennman GpyHKIuHI

Onpenenenne nepBoodpaszHoil. HeonpeneneHHslit HHTETpail.

. CBoiicTBa HeollpeeIeHHOro nHTerpana. Talnauia HHTerpaioB.
11.
12.
13.
14.
15.
16.
17.
18.

MeTobl UHTErPUPOBAHUS HEONIPEIEIEHHOTO UHTErpasa.

Omnpenenennbiil uuTerpai. OnpeaeneHue.

['eomeTpuyeckuil CMBICH ONPEAEIICHHOTO UHTErpaa.

HuTerpain ¢ nepeMeHHbIM BepxHUM MipenenoM. Oyukius Jlamnaca u ee rpaduxk.
®opmyna Herotona-JleitOnuma.

Meroapl HHTETPUPOBAHUS OIIPEACICHHOIO HHTErpaJIa.

IIpunoxeHne onpeneseHHoro HHTerpaa.

OYHKIMKU ABYX MepeMeHHbIX. OCHOBHBIC MOHATHUS: 00JacTh OnpeaeneHus, rpaduk, TUHUAS
YPOBHs, TPAJUECHT.

YacTHble MPOU3BOIHBIE IEPBOIO MOPSAAKA, BTOPOIO MOPSAKA.

OKCcTpeMyM (PyHKIIMH JBYX NEPEMEHHBIX.

SMHI/IpI/I“ICCKI/Ie (bYHKI_II/II/I MeTtoa HauMEHBIIUX KBaJgpaToB

OnemeHTsl kKoMOMHaTopuku. [IpaBuno cymmsl, npumep. IIpaBuno npousBeneHus, npumep.
IlepecranoBku, omnpenenenue, npumep. Popmysia 4yuciaa MEpPecTaHOBOK. Pa3zmenieHus,
onpezaenenue, npuMep. Popmyia yncia pasmemeHnnid. CoderaHus, onpeAeIeHUe, IpUMeED.
®opmyna umcna coyeranuid. CoiictBa. bunom Hseiotona, ¢dopmyna. CaoiicTBa
OouHoMHaIbHBIX K03 duunenToB. Tpeyronsuuk [ackans.

CoObiTusi. Buabl coObITHI: HEBO3MOXHBIE, JIOCTOBEpHBIE, ciydaiiHble. OnpeneneHus,
IIPUMEPBHL.

Knaccuueckoe onpenenenue BeposiTHOCTH coObITUsA. Onpeienenre, npumMep.
["'eomeTpuueckoe ornpeeseHue BepoaTHOCTH coobITus. Onpenenenue, mpumep.
BepositTHOCTE cyMMBI cOOBITHI. DOPMYIIHPOBKH TEOPEM, IPUMEPHI.

VYcioBHast BepoOSATHOCTh cOoObITHA. BeposTHOCTh mpou3BeneHus: coObITuil. DopMyTUpOBKU
teopeMm. [Ipumepsr.

[Tonnas rpynna coObiTHii. [IpoTHBOIONOXKHOE COOBITHE. BEpOATHOCTH MPOTHUBOMOIOKHOTO
coObITus. [Ipumepsr.

®opmysa NoJaHOM BeposTHOCTH. POpMyNIMpOBKa 3ajadyd, KOTOpas PEIIaeTCcsi ¢ MOMOUIbIO
(bopMyIIbI TOJTHON BEPOSTHOCTH.

®opmyna baiteca. @opMmynupoBKa 3a7add, KOTOpas PEmaeTcs C MOMOIINbI (opMyIIbI
baiteca.



31. ®opmyna beprymmu. dopMmyaupoBKa 3amadd, KOTOpas PEMaeTcs C MOMOIIbI0 (hopmMyIibl
bepuymu.

32. Nuckpernas cinyvaitHas BenumumHa (JICB), ee 3akoH pacmpeneneHus, €ro CBOWCTBO.
MHOroyrojapHHK pacrpeneicHus.

33. Marematuueckoe oxxunanue J[CB, ero cBoiicTBa 1 BEpOSTHOCTHBIA CMBICIT.

34. lucniepcust [ICB, ee cBoicTBa U BEPOSATHOCTHBIN CMBICIL.

35. bunomuaneHOE pacrnpesiesieHne, ero YUCIOBbIe XapaKTePUCTHKU.

36. 'eomeTpuieckoe pacrpeaeneHue, ero YUCIOBbIe XapaKTePUCTHKH.

37. Pacnpenenenue Ilyaccona, ero 4uncioBble XapaKTEPUCTUKH.

38. ®ynkuusa pacnpeneneHus ciayqainoi Bennunnsl (CB), ee cBoiicTBa u rpaduk.

39. HempeppiBHast  ciyuaiinas BenmuunHa (HCB). ®yHKOus IUIOTHOCTH — pacmlpeneicHus
BepositHocTeit HCB, ee cBolicTBa u rpaduk.

40. Yucnoseie xapaktepuctuku HCB: maTemaTtnueckoe oxkumanue u aucrepcus. OnpeneneHue
U BEPOSTHOCTHBIN CMBICIL.

41. PaBHOMEpHOE pacrpeziesieHue Ha OTPe3Ke, €ro YUCIOBbIE XapaKTePUCTHKHU.

42. Tloka3aTelbHBIN 3aKOH PacIpe/IeIICHHUs, €r0 YNCIOBBIE XapaKTEPUCTHUKH.

43. HopmalibHOE pacipe/ielieHHe, €ro YUCIOBbIE XapaKTEPUCTUKH.

44, BepoaTHOCTb IONIa/1aHUsl HOPMaJIbHO pacrnpeneneHHoil CB Ha oTpe3ok [0! ) /5'].

45. BeposATHOCTh MONAAaHUA HOPMajbHO pacnpeneneHHoll CB B uHTepBan, CUMMETPUYHBIN
OTHOCHUTEJIbHO MAaTEMAaTUYECKOTO OXKHIaHHS.

46. [IpaBHUIIO TPEX CUTM.

47. JlokanpHasi 1 MHTErpajibHas Teopemsl Jlamaca.

48. Odynkuus ['aycca ee rpaduk u cBoiictBa. Tabmuia 3Havennii pyHnkuuu [aycca.

49. Oynkuus Jlannaca ee rpaduk u coiictBa. Tabnuua 3Hauenuit pyunkuuu Jlamnnaca.

50. CraTucTrka U ee 3a7adu: OnpesesieHHe 3aKOHA PACIPEICICHUs WM er0 XapaKTEePUCTHK T10
BBIOOpPKE.

51. IucKpeTHBIi ¥ WHTEPBAIBHBIA CTATHCTUYECKHUE PSAIbL, TpapUuecKue METOIbl HX
U300pakeHus..

52. Cratuctuyeckast QyHKIHS pacripeieieHusl.

53. YuncnoBble XapaKTepUCTUKU BEIOOPOYHOTO PaCHpeeICHHS.

54. Cratuctuueckas mpoBepka runote3. OCHOBHBIE TOHSATHS.

HpaBnna BBICTABJICHHA OIICHKH HA 3K3aMCHE.

DK3aMeH MPOBOJUTCS B MUCHMEHHOW (hopme. DK3aMEHIIMOHHBIN Ouner BKiIrO4YaeT 10
BOIPOCOB. DK3aMeH umTtcs 2,5 vaca. Kaxnawlii Bompoc oreHuBaercs B oauH Oaii. OreHka
«OTIMYHOY» BhIcTaBnsAeTcs 32 9 — 10 HaOpaHHBIX 6AIOB, OLIEHKA «XOPOIIOY» BhICTABISETCS 32 7 —
8 HaOpaHHBIX 0aJIOB, OLIEHKA «YJOBIETBOPUTEIHHO» - 32 5 — 6 OaIJIOB.

Ounenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTpUpYET Tiy0okoe U
MOJIHOE BJQJICHWE COJEepKAaHMEM MaTepuaja M MOHSITUWHBIM alapatoM IHUCHUILUINHBL;
OCYILIECTBIISIET MEKIIPEIMETHBIE CBS3H; YMEET CBS3BIBATh TEOPUIO C MpakTUKoi. CTyneHT naer
pa3BepHyThle, IOJIHbIE M YETKHE OTBEThl Ha BOIPOCH 3K3aMEHAI[MOHHOTO Ouiera u
JIOTIOJTHUTEIIBHBIE BOMPOCHI, COOJIIOJAeT JIOTHYECKYIO IMOCIEI0BATENIbHOCTh MPU H3JI0KEHUU
Marepuaina. ['paMOTHO UCTIONB3yeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYJIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTIMYAECTCA MEHbIIEH 0OCTOSTENbHOCTHIO,
riyOuHON, OOOCHOBAaHHOCTBHIO M TIOJHOTOM. B oTBere MOryT uMeThb MECTO OT/JENbHbIE
HETOYHOCTHU (HECYIIECTBEHHbIE OIIHOKH),

Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABIISIETCS CTYACHTY, KOTOPBIM 1aeT HEAOCTATOYHO
MOJIHBIE U TOCJIEJOBATEIbHBIE OTBETHl HA BOMPOCHI JK3aMEHAllMOHHOro Owiera U



JIOTIOJIHUTEJIbHBIE BOMPOCHI, HO MIPU 3TOM JIEMOHCTPUPYET YMEHUE BBIACINUTh CYIECTBEHHBIE U
HECYIIIECTBEHHbIE IIPU3HAKU U YCTAHOBUTH IPUUMHHO-CJIEICTBEHHBIE CBSI3U.

Ouenka «HeynoB1eTBOPHTENIBbHO» BBICTABISAETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIC 3HAHMS, OCCIIOPAJOYHO M HEYBEPEHHO M3JIaraeT Marepuai; He
YMEET BBIACIATH TJIABHOE U BTOPOCTENEHHOE, HE YMEET COEUHATh TEOPETUUECKUE MTOJIOKEHUS C
NPaKTUKOH, HE YCTaHABIMBACT MEXKIPEAMETHBIC CBSI3M; JOMyCKaeT rpyOble OIHMOKH TpU
ONpENIETICHUN CYIIHOCTH PACKPBIBAEMBIX IOHITHH, SIBICHUWI, BCIEICTBHE HEIMOHMMAHMS HX
CYLLIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB U CBSI3€H; JA€T HENOJHBIE OTBETHI, JOTMKA U
MIOCJIEIOBATEIbHOCTh H3JIOKEHUS KOTOPBIX MMEIT CYLIECTBEHHbIE W MPUHLHUIHAIbHBIC
HapyLIeHMUS, B OTBETax OTCYTCTBYIOT BBIBOJIBI.



IMpuaoxenne Ne 2 Kk padoyeil mporpaMme QM CHUNINHbBI
«MaTtemaTHnka AJ151 JKOHOMHCTOB»
MeTtoauyeckue yKazaHus AJisl CTY/IEHTOB , H3y4YalOLIHUX AUcUMILINHY «MaTemMaTuka s
IKOHOMHCTOB»:

Hucuummmaa «Matematuka JUis SKOHOMHCTOB», M3ydaeMass B 1-oM u 2-M cemectpe,
IpeJoiaracT HaJIMYMe 3HAHUHM [0 MaTeMaTHKe B 00beMe MporpamMmbl CpeaHed IKOJbL. s
MOCTYIUICHUST HAa YKOHOMUYECKUH (haKyJIbTeT BHIMYCKHHUK mpeabsBisieT ceprudukar EID mo
MaTeMaTHKe — IPO(UILHBIA YPOBEHb.

Jlyis ocBOEHUWS MMCHUILIMHBI HEOOXOAMMA ymopHas paboTa, peryispHOe MOCEIICHUE
JCKIMH WM TNPAKTUYCCKUX 3aHATHH, BBINOJHEHHWE JOMAIIHUX 3aJaHHM, ITOJATOTOBKA K
KOHTPOJILHBIM paboTam.

CrnenyeT UMETh B BUY, YTO MaTepUall 10 MaTEMaTHKE Ha JICKIIMH BCETIa IMOAKPEILIICTCS
npUMepamMu, WJUTIOCTPUPYIONIUMHU TEOPETUUYECCKUE IIOJIOKCHHS, pelIeHHEeM 0a30BBIX 3ajad.
[TonroroBka K  MPaKTHYECKOMY 3aHATHIO JIOJDKHA BKIIIOYATh IMPOPAOOTKY JIEKIMOHHOTO
MaTepuaia Tak, YT00bl MOXXHO OBLJIO OPUEHTHPOBATHCS B TEPMUHOJIOTUH, HOBBIX TOHSATHUSX U,
110 BO3MOYKHOCTH, B HEOOXOJMMBIX JJIsl pEIeHUs 3a/1a4 hopMyiax.

Bonbiioe BHUMaHME HAO yACTAThH PEIICHHIO 3a1a4. J{JIs caMOoCTOSITeNTbHOM paboThI JoMa
IpeIaraloTcs 3aJa4yM, aHAJIOIMYHbIC PEIICHHBIM MPUMEPAM Ha JICKIUAX M Ha MPAKTHYCCKHX
3aHATHSIX WK 00JIee CIIOXKHBIC, IS PEIICHUST KOTOPBIX HAI0 XOPOIIO MOHMUMATh, KaK PEIIaloTCs
0a30BBIE 3aa4H.

[To Mepe ycBOeHMS Kypca IMOJE3HO COCTABJIATH  IJIOCCAPUN OCHOBHBIX MOHSATHUA U
GopMysT JAMCUUIUIMHBI, YTO TO3BOJSET CHUCTEMATU3WPOBATh MOJYYCHHBIC 3HAHHS, YBHUJCTh
AQHAJIOTHH, TOHATH HEKOTOPHIC 3aKOHOMEPHOCTH, KOTOPBIE MPSTAIUCh 32 IOTOKOM Y4eOHOI
uH(OpMaIMU B TCUCHUE CEMeCTpa.

WHuTepec kK TUCIUTIIMHE PA3BUBACTCS IPU 3HAKOMCTBE C JOMOJIHUTEIHHON JTUTePaTyPOH,
KOTOpasi pPEKOMCHJOBaHA Juisi OoJyiee TIIyOOKOrO 3HAKOMCTBA C MpoOJieMaMH IPUMEHECHUS
MaTeMaTHKHU B SKOHOMHUKE. JIuTepaTypa, mpuBecHHAs B 3TOM CIIUCKE, HMMEET Pa3HbIi YPOBCHb
CIIOKHOCTH: COBPEMEHHBI HAyuYHBIi M  «PEUENTYpHBIH», pPACCUMTAHHBIA Ha MeHee
MPOJBUHYTOTO B MATEMATHYECKOM IUIaHE CTYJEHTa, HO HWHTEPECYIOIIErocs MaTeMaTHKOM.
W3ydenue »Tol nauTEpaTyphl AaeT TOMYOK K MOUCKY JIUTEPATyphl MO BHIOpAHHOW TEMaTHKE C
UCIIOJIb30BaHUEM PECypCOB MHTEPHETA.

Jlis TpoBEpKH YCBOGHHUS TEOPETHMUECKOTO MaTepuala W YMEHHUs peliarh 3ajadd
MIPOBOISATCS Ay TUTOPHBIE KOHTPOJIbHBIC pabOThI. JloMa BBITIONHSIOTCS pacUYeTHBIC paOOTHI, JIs
BBITIOJTHEHHUSI KOTOPBIX HEOOXOAMMO CpPaBHUTEIBHO MHOTO BpeMmeHu. [Ipu HeoOxoaummocTu
MPOBOMATCS  KOHCYNbTAalldu 1O  pa3bopy pemieHwWsl 3ajaad, MpeJHAa3HAUYCHHBIX IS
CaMOCTOSITENILHOTO ~ pemieHusi. Ecnu  KoHTponbHas paboTa 1O TeMe  OILEHUBAETCS
HEYJIOBJICTBOPUTEIHLHO, TO OHA JIOJDKHA OBITH Iepemnucana. KpoMme Toro, mpeaBapuTEIbHO
JOJKHA OBITH c7ieNaHa paboTa Hajl OMHUOKaMHU.

N3ydyenrne OUCHMIUIMHBI 3aBEpIIAeTCs NHUCHMEHHBIM 2JK3aMeHOM. JlJis »K3aMeHa
COCTaBISIIOTCS 3aJaHUs, KOTOPhIE BKIIIOYAIOT KaK TEOPETUYECKHE BOMPOCHL, Tak W 3ama4yu. Ha
MOJTOTOBKY K DJK3aMEHy, Kak WpPaBHJIO, BBUICISACTCS TPU JHA. BO BpeMs MOATOTOBKH
MPOBOAMTCS TPYIIOBAasi KOHCYJIbTaIIHS.



