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1. [lnanupyemblie pe3yabTaTbl 00y4eHHUS M0 JUCHUIUIUHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoeHusi OINOIT
1.1 ean 1 321244 OCBOEHHUS JUCHUILIHHBI

bakanaBp mo HampapneHuto moaroroBku 19.03.01 buorexHoiorus MOMKEH OBITH
MOJrOTOBJICH K pEILIEeHUIO0 MIPOU3BOACTBEHHO-TEXHOJIOTHUYECKOTO u Hay4HO-
MCCJICJIOBATEIBCKOTO THIIA 33]1a4 TPOGECCHOHATLHOM IeATeIbHOCTH.

Henabo IMCHUNIMHBI SBISETCS Pa3BUTUE JIOTUYECKOTO MBIILICHUS, (HOpMUPOBaHUE
LEJIbHOTO HAYYHOTO0 MHPOBO33PEHUS, BKJIFOUAIOIIETO MAaTeMAaTUKY KaK HEOThEMJIEMYIO YacTb
KYJBTYPbI, B COOTBETCTBUU C (POPMHUPYEMBIMH KOMIIETCHIIUSIMH.

3aauu JMCUMILUIMHBI BKJIIOYAIOT:

- u3y4yeHue (yHAaMEHTaIbHBIX pa3/ieJIOB MaTEMaTHKU;

-puoOpeTeHne HaBBIKOB HCIIOJIb30BaAHUS OCHOB g hepeHIATBEHOTO,
UHTETPAIIBHOTO HWCYMCICHUS, TEOPHUH BEPOSTHOCTEH W MaTEeMaTHYeCKONM CTaTHCTUKH B
pohecCuOHATILHON e TENbHOCTH.

1.2 KomneTeHIIUM U MHAUKATOPbI UX J0CTUKEHU I

OIIK-1. CriocobOeH n3y4aTh, aHATM3UPOBATh, UCIIOIB30BaTh OMOJIOTHYECKHE OOBEKTHI
U TPOLIECChI, OCHOBHIBASICH HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTHYeCKHX, (PU3MUECKHUX,
XUMUYECKUX U OMOJIOTUYECKUX HAYK U UX B3aUMOCBSI3SIX.

Kon wu  HammeHOBaHue
uHAuKaTopa  JpoctwkeHus | @opmupyemsie 3YH

KOMIICTCHIIHN

NA-1 OIIK-1 Hcmomp3yer | 3HaHUS OO0y4atomtmiics IOKEH 3HATh OCHOBHBIE 3aKOHBI Hu

3aKOHBI ¥ 3aKOHOMEPHOCTH 3aKOHOMepHOCTH MareMaTuiecknx Hayk (b1.0.08, OIIK-1-3.1)

MaTeMaTUYECKUX HAYK U UX | YMEHHS OOydaronmuiicss JOJDKEH yMeTh  HCIONB30BaTh  3aKOHBI U

B3aMMOCBS3EH pu 3aKOHOMEPHOCTH MaTeMaTHYECKHUX HayK M WX B3aUMOCBs3eH IpH

W3yUYCHUH, aHaIm3e W3YUCHWUH, aHaInW3e OHOJOTHYECKHMX OOBEKTOB H IIPOLECCOB

OHMONIOrMYeCKNX OOBEKTOB H (51.0.08, OIIK-1-V.1)

IponeccoB HaBBIKH O6yqa10LuI/1171c91 IOJDKEH BJIQJIETh HaBBIKAMHM  HCIIOJIb30BaHUS
3aKOHOB ¥ 3aKOHOMEPHOCTEH MaTeMaTHYeCKMX HAayK H HX
B3aMMOCBSI3€H MIPH U3YUCHUH, aHAIH3€ OMOJIOTHIECKIX 0OBEKTOB U
nporieccos (51.0.08, OTIK-1-H.1)

2. Mecto aucunmiannsl B ctpykrype OITIOII
Hucrumimmna «Maremaruka» OTHOCHUTCS K 0O0S3aTeIbHOM 4YacTH OCHOBHOM
npodeccuoHanbHOW 00pa3oBaTeNIbHOI porpaMMbl OakataBpuara.
3. O0bém AuCHMIVINHBI U BUJbI y4eOHOH padoThl
O6veM nucHUIUIMHBI cocTaBnseT 3 3adeTHble equHuIbl (3ET), 108 akagemuueckux
4yacoB (anee yacoB). JMCIUTIIMHA U3y4aeTCs .
-ouHas opma oOyuenus B 1 cemectpe.

3.1.Pacnpenenenne o0beMa TUCHUIIMHBI 10 BUAAM y4eOHOH padoThl

KomuectBo yacos
Bupn yueOHoi paboThl
Ounas popma oO0ydeHus

Konrakrnas pabora (Bcero), 57

B TOM UHUCJIE MPAKTUUECKas MOATOTOBKA 8,55

Jexyuu (J1) 16
Ipaxmuuecxue zausmus (113) 32
CamocrositesnibHas padbota obyuatomuxcst (CP) 60

KonTpons

Hroro 108




3.2.Pacnpenesienne yueOHOr0 BpeMeHHU 10 pa3aesiaMm U TeMaM

Ounas gopma o0yueHus

B TOM YHCIIC
Ne HaumenoBanue pa3aeiioB 4 TeM Bcero KOHTaKTHas paGoTa g
¥
TEMBI 4acoB ZE
J 113 CP S
1 2 3 4 5 6 7
Paznmen 1 DnemMeHTH IMHEITHO anreOps
1.1. | Marpuugl. JeiictBust Hax HuMu. Onpenenurenu 10 2 2 6 X
OCHOBHBIE TIOHATHS CUCTEM JINHEHHBIX YpaBHEHUI.
1.2. 14 2 4 8 X
Mertons! penieHus
Pasnen 2 DiaeMeHTB MATEMAaTHUYECKOTO aHAIN3a
OyHKIUA OAHOH MepeMeHHo#. O6IacTh onpeneneHus.
2.1. | CpoiictBa amemeHTapHBIX QyHKIHHA. [Ipenen pyHkmnm 8 2 - 6 X
B TOYKE W OECKOHEUHOCTH
2.2. | TlponsBoanas GyHKIHH 16 2 6 8 X
Heonpenenennsiit uarerpan. Croiictsa. MeToapl
23. pel P A 14 2 4 8 | x
HHTETPUPOBAHUS
Onpenenennsiii uarerpan. CroiictBa. MeToapl
2.4, pea P A 14 2 4 8 | x
HHTETPUPOBAHHUS
Paznen 3 D1eMeHThI TCOPUHU BEPOSITHOCTEH W MATEMATHYCCKON CTATHCTUKU
JluckpeTHas ciay4aiiHas BEIMYUHA, €€ YUCIOBBIE
3.1. | xapakrepuctuku. HenpepbiBHast ciyuaitHas 14 2 4 8 X
BEJIMYMHA, €€ YHCIIOBBIC XaPAKTCPUCTHKU
Bapuanuonusie psijpl pacnpeaencuue. [lokasatenu
32 Bapuaiun. ['paduueckoe m3obpaxenue. ['eHepanbHas 18 2 8 8 <
"7 | coBoKymHOCTb. BeiGopka. JlucKkpeTHsbIil u
HHTEPBAJILHBIN PSIBI PACIPEACICHUS
Htoro 108 | 16 32 60 | «x

4. CprKTypa H CoAEpPKaHuE NTUCHUIIJIMHBI, BKIIIOYAIOIIEE MPAKTUYICCKYIO TOATOTOBKY

MEXaHUYECKUI

4.1.Conep:xaHue TUCUUILIUHBI
Pazgen 1. DnemeHThI TMHEHHON anreOphl.

Marpunel, aeiictBus Hag Humu. Onpenenurtenu |l u Il mopsnaka, ux cBoiicTBa.
Cucremsl TuHelHbIX ypaBHeHui. Metox ["aycca, popmynst Kpamepa

Pa3gea 2 DieMeHTB MATEMATHYECKOTO aHATH3A.

Oynkius. AuddepenurpoBanue QyHKIMM OJHON MepeMeHHOH. ['eomeTpuyeckuil u

CMBICTT  MPOW3BOJTHOM.

[IpaBuna auddepeHunpoBanus.

[Ipunoxenns

Npou3BOHONW K wHccienoBanuto (yHkuuil. IlepBooOpasnas ¢ynxkuuu. HeomnpeneneHHbii
MHTETpall, ero cBoiicrea. OcHOBHBIE (YOPMYIIBI UHTETPUPOBAHUSA. METOAbI UHTETPUPOBAHMUS.
Onpenenennbiil uaTerpan. [Ipunoxenus onpenenéHHOro HHTErpaa.
Pa3znen 3 DiaeMeHThI TEOPUH BEPOSITHOCTEN U MATEMATUYECKON CTATUCTUKHU

CJ'Iy‘iElfIHBIC BEeIUYUHBI. UYHCIOBEIE XapaKTCPUCTHUKU CﬂyqaﬁHBIX BCIIMYNH

Bapuanuonnoe psasl pactipeneneHus. BoloopouHslil MeTo/I.

4.2.Conep:xanue JeKI Ui

Ounasn gopma o0yueHus
Ne HaumenoBanue nexuuu KonnuectBo IIpakTuueckas
n/m 4acoB [OJI'OTOBKA
1 Matpuupl. JeiicTBus Haj HUMK. ONpeIenTeny 2 +
2 OCHOBHBIC TIOHATHS CUCTEM JIMHEHHBIX YpaBHEHUI. METO bl pelIeHHUs 2 +
3 OyHKIMs 0HOM nepeMerHo#. ObmacTs onpeneneHust. CBoiicTBa 2 +

aneMeHTapHbIX QyHkuuit. [Ipenesn QyHKIMU B TOUKE U

5




0ECKOHEYHOCTH

Ipoussonnas pyukiuu. ['eomerpudeckuid, GU3NUECKU U
Ouonornueckuii cMpici. [lpasusa u Gopmyinsl auddpepeHIupoBaHus

+

Heomnpenenennslii unterpan. CoiictBa. MeTo bl HHTEIPHUPOBAHUS

Omnpenenennslii uaTerpan. Croiictsa. MeTobl HHTETPUPOBAHUS

HI/ICerTHaﬂ cnyqaﬁHaﬂ BCJIMYMHA, e€ YMCJIOBBIC XapaKTCPUCTHUKHU

(N[O

HerepLIBHaH cnyqaﬁHaﬁ BCJIMYHUHA, e€ YMCI0BBIC XapaKTCPpUCTHUKU.

3aKOHBI pacrpe/ieieHus] HeMPEPhIBHOI CITy4ailHON BETHYHHBIL.
BapwuaronHsle psjsl pacnpenenctue. [lokasareny Bapraium.
I'paduueckoe n3o0paxeHue

NN NN

+ |+ |+ |+

Uroro

16

15%

JlaboparopHble 3aHATHS HE MIPETYCMOTPEHBI YYEOHBIM ILIaHOM.

4.3.Conep:xanne 1a00paTOPHBIX 3aHATHI

4.4 Conep:xanne NPAKTHYECKUX 3aAHATHI

Ounas ¢popma 00yueHusn

n/n

HaunmenoBanme MMPAKTUYCCKUX 3aHATHI

KoanuectBo
YacoB

IIpakTnueckas
MOATOTOBKA

Marpuupl. [elicTBUs Hag HUMU

Dopmyinel Kpamepa. Meton I'aycca

Dopmyinel Kpamepa. Meton I'aycca

[TpousBosHas GyHKIMH

[puioxeHne MPOU3BOAHON K MCCIIEIOBAHHIO (DYHKITHIA

HaxoxaeHue npou3BOJHbIX

Heomnpenenennslii naTerpan. CpoiicTBa. MeTo1bI HHTEITPHUPOBAHUS

MeTOI[ HMHTETPUPOBAHUA 110 YACTAM B HECOMPCACICHHOM UHTErpaJie

Oo(NO|O|RWIN|F-

OmnpeneneHHbI nHTErpait. MeTo/1bl HHTETPUPOBaHUS

=
o

[punoxxeHne oNpeseIeHHOro HHTerpalla K BEIYUCICHHIO TUIONIa el
IUIOCKUX (UTYp

NINNINININININININ

|+ |+ |||+

11

JluckpeTHas ciydaiiHas BeJIM4YMHA, €€ YUCIOBbIE XapaAKTEPUCTUKU

N

+

12

HemnpepbiBHas ciryyaliHas BEJIMYMHA, €€ YUCIOBBIE XaPAKTEPUCTUKH.

HopwmanbHblil 3aK0H pacnpeiesieHus

N

13

Brruucienune XapaKTCPUCTUK CHy‘IaﬁHHX BCJIMYMH

14

BapwuanonHsle psjsl pacupenenenue. [lokasarend BapHamy.
['paduueckoe nzo0pakeHme

15

I'eHepanbpHast COBOKYIMHOCTE. BriOopka. JIMCKpeTHBIN 1
MHTEPBAIBHBIIN PsIIbI pacTipeniesieHns: Beraucienne XxapakTepucTuk
BBIOOPKH

16

HTtorosoe TCCTUPOBAHHUC

2

Hroro

32

15%

4.5.Buabl u conepkaHne CaMOCTOATEJIbHOM PadoThI 00y4alOIINXCs
4.5.1. Buabl caMoCTOSITeJIbHOI paboThl 00y4aKOLIUXCS

Buabr camocTosTebHONW pabOThl 00yYarOIINXCS

KonuuectBo yacos

Ounas hopma 00ydeHust

IToaroToBka oT4YeTa Ha MPAKTHICCKOM 3aHATUU 12
IToaroToBka Kk yCTHOMY OIpOCYy 12
IToaroToBka K TECTUPOBAHHUIO 12
BrInoHeHHE HHANBHUIYATBHOTO JOMAIITHETO 38 IaHHs 12
CaMOCTOSITEIbHOE H3YUYCHHE OTACIIBHBIX TEM M BOIIPOCOB 12
HTroro 60




4.5.2. Conep:kaHue cCaMOCTOSAITEJIbHON Pad0OThl 00yYAKOLIUXCS

No KonnuectBo yacos
n/n HanmenoBanue TeM

Ounas opma 00ydeHust

1 Matpunpl. JeiictBus Hax HUMU. OnpeaeTuTeNn 6

2 OCHOBHBIE IOHSATHS CUCTEM JIMHEHHBIX YpaBHEHUH. METOIBI peIIeHUs 8

3 OyHKIM 01HOM epeMeHHOH. O6macTs onpeneneHus. CBOICTBa 3IEMEHTapHBIX 6
¢dbyuxrui. [Ipeaen GyHKIMM B TOYKE M OCCKOHEUHOCTH

4 [TpousBoHas HYHKITUH 8

5 Heonpenenennsiit naTerpan. CBorcTBa. MeToabpl HHTETPHPOBAHHS 8

6 Omnpenenennblit naTErpan. CBoiicTBa. MeTOIBI HHTETPUPOBAHUS 8

7 JuckpeTHas cinydaiiHas BeIW4YHHA, €€ YUCIOBbIE XapakTepucTuku. HenpepriBHast 8
ciydaiiHasi BeJIMYUHA, ¢ YHCIOBBIC XapaKTCPUCTUKU

8 BapuanuonHsie pssl pacnpezencuue. [lokaszatenu papuanuu. ['padudeckoe 8

n3obpaxenue. ['eHepasibHasi COBOKYIHOCTh. BriOopka. [IMCKpeTHBIH U HHTEPBaIbHBIN
PsLIBL pacTpeiesieHUs!

HUroro 60

5. YueOHO-MeTOANYeCcKOe o0ecTieyeHrne CAMOCTOATeILHOH padoThl 00y4arommXxcs 1o
AUCHUILINHE

VYyebHo-mMeroanueckue pazpaborku umerorcs B Hayunoit bubnuoreke ®I'BOY BO
HOxuno-Ypanbckuii 'AY:

1 Maremaruka. Meronuueckue YyKa3aHMsi K IPAKTUYECKUM 3aHATUSAM  JUIS
oOyyaromuxcsi mo HampasieHuto noaroroBku 19.03.01 buorexHonorus, HampaBIeHHOCTh
[TumeBast OMOTEXHOJOTHS, YPOBEHb BBICHIETO O0Opa3zoBaHMs OakanaBpuar, ¢opma oOydeHUs
ounasi/ cocT. .B. bepecnena. — Tpounik: 'BOY BO HOxHo-VYpansckuii I'AY, 2023. — 65 c. —

Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05987.pdf

2 Maremaruka [DneKTpoHHBIH pecypc] : MeToa. pekoMeHAaluu Mo OpraHu3aluu
CaMOCTOSITENIGHON  paboThl  OoOywarommxcsi 1O HampasieHuro moarotoBku: 19.03.01
buotexnomnorusi, HanpaBieHHOCTs [luieBass OMOTEXHONIOTHS, YPOBEHb BBICII. 0Opa30BaHUS
OakanaBpuart, ¢popma oOydeHus: ounas./coct. 1.B. bepecneBa.— Tpowutk: FOxHO-Ypanbckuit

TAY, 2023. — 52c¢.- Pesxum noctyma:  https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05986.pdf

6. ®oHA OLEHOYHBIX CPeACTB /I NPOBeJAeHUS NMPOMEKYTOYHOH aTTecTaluu
o0y4arommxcs N0 JHCHHUIIHHE

Jlyig yCTaHOBJIEHMSI COOTBETCTBUS YPOBHS HOJTOTOBKM OOydaroluxcst TpeOOBaHUSAM
®I'OC BO pazpabotan GpoHA OLEHOYHBIX CPEACTB Ul TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U
MPOBEJCHUS TPOMEKYTOUHOM aTTecTalliy 00y4aromuxcs o AucuuIuinHe. GoHT OLEHOYHBIX
CpeICTB npeacTasieH B [Ipunoxenun.

7.0cHOBHAs M JONOJHUTEJIbHAsI y4eOHasi IMTepaTypa, HeoOXoauMasi 1JIsi 0CBOCHUS
AUCHMIITUHBI

OcHoBHas U JONOJHUTENIbHAs yueOHas TuTeparypa umeercs B Hayunoii 6ubimoreke
1 DJIEKTPOHHOU MH(popMaInmoHHo-o0pazoBatenbHO cpene PI'BOY BO HOxHo-Ypanbckuit
I'AY.

OcHoBHas JuTeparypa

OcHoBHasi iuTeparypa:

7.1 llemenesa, H. B. Maremaruka : yueOHO-MeToanueckoe nmocooue / H. B. Jlemenena.
— Ilepms : [ITATY, 2022. — 196 ¢. — ISBN 978-5-94279-546-7. — Tekcr : 31€KTPOHHBIH //
Jlansb : anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/222779
(mara ooparmenus: 11.05.2023)



https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05987.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05986.pdf
https://e.lanbook.com/book/222779

7.2 bynartosa, E. B. Maremaruka : yue6Hoe mocooue / E. B. bBynroBa. — Camapa :
CamI'AY, 2021. — 222 ¢. — ISBN 978-5-88575-638-9. — TekcrT : anekTpoHHbIl // JIaHb :
3IIEKTPOHHO-O0nbmnoTeuHas cucrema. — URL.: https://e.lanbook.com/book/179602 (mara
obpamenusi: 11.05.2023).

JlomoJTHUTeIbHAS JIUTEpaTypa

7.3 Pakym, E. A. CamocTosiTenpHast paboTa CTyACHTOB O TUCIHUILINHE «MareMaTruka
: yaeOHO-MeToaudeckoe nmocobue / E. A. Pakyn. — bpsiuck : bpsackuii AV, 2022. — 40 c.
— Texcrt : anekTponHHbIH // JlaHb : aneKkTpoHHO-OMOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/305033 (mara obpamenus: 11.05.2023). — Pexxum goctyma: s
aBTOPHU3. I10JIb30BATEIICH.

7.4 AntoHos, B. 1. Maremaruka. IHTepHEeT-TeCTUpOBaHKE 0a30BBIX 3HAHUH :
yuebHoe nocobue / B. 1. Autonos, @. 1. Konenesnu. — Cankr-IlerepOypr : Jlanp, 2022. —
160 c. — ISBN 978-5-8114-1080-4. — TekcT : ameKkTpoHHbIH // JIaHb : 37I€KTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/210500 (mara oGparieHus:
11.05.2023). — Pexwum gocTymna: it aBTOPHU3. MMOJIb30BaATEIICH.

8. Pecypchbl HH(pOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»,
Heo0X0AMMble /I OCBOEHHU S AU CIUIITHHBI
1. EnvHOE OKHO 0CTyma K yueOHO-MeTOu4YecKIM pazpaboTkaM https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcuretckas oudarnorexka ONLINEhttp://biblioclub.ru
9. MeToanyeckue yKkazaHusi UIsl 00y4a0mMXcs 10 OCBOEHUIO AU CHUIIIHHBI
Y4eOHo-MeToanuYeCcKre pa3padoTku uMmeroTes B Hayunoit  Oubnnotexe u
ANEKTPOHHON HHpOpMannoHHO-00pa3zoBarensHoil cpene GI'BOY BO HOxHo-Ypanbckuit
I'AY:

1 Maremaruka. Mertoguyeckue yKa3aHAs K MNPAKTUYECKUM 3aHATHSIM IS
oOyyJarolxcsi 1o HarmpasieHHo noArotoBku 19.03.01 buotexHonorus, HampaBlIeHHOCTb
[TumieBast OMOTEXHOJIOTHSI, YPOBEHb BBICIIEro 0Opa3oBaHus OakanaBpuar, opma oOyuyeHUs
ounasi/ cocT. .B. bepecnepa. — Tpounk: 'BOY BO HOxHo-VYpansckuii I'AY, 2023. — 65 c. —

Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05987.pdf

2 MareMaruka [DneKTpoHHBIH pecypc] : MeToa. pekoMeHAaluu Mo OpraHU3aluu
CaMOCTOSITENIEHON ~ paboThl  oOywarommxcss 1O HampaeieHuto noaroroBku: 19.03.01
buotexnomnorusi, HanpaBieHHOCTs [luieBass OMOTEXHONOTHUS, YPOBEHb BBICII. 0Opa30BaHUS
OakanaBpuar, ¢popma oOydeHus: ounas./coct. 1.B. bepecneBa.— Tpowuik: FOxHO-Ypanbckuit

T'AY, 2023. — 52c.- Pesxum noctyma:  https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05986.pdf

10. CoBpeMenHbie HH(OPMAIHOHHBIE TEXHOJIOTHH, HCIOJIb3YyeMble MPH 0CYIIeCTBIEHUH
o0pa30BaTeIbHOIO MpoLecca Mo AUCHHUILIMHE, BKJII0Yasi lepedyeHb NPOrpaMMHOI0
odecrnieyeHusi 1 UHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoli OubinoTexe ¢ TEpMUHATBHBIX CTAaHIMHA MPeaoCTaBIseTCs JOCTYI K 6a3zam
JTAHHBIX

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema ['OCToB);

- «CenpbX03TeXHHKa» (aBTOMAaTH3UPOBAHHAS CIIPABOYHAS CHCTEMA).

- MyTestXProll.

[Iepeuenn JIMLEH3UOHHOT O IIPOrPaMMHOTO o0ecrnieueHusl. PexBu3uTHI
MOJTBEPKIAIOIIETO JOKYMEHTA!

OC cnemn. Ha3zHau. «Astra Linux Special Edition» ¢ opucnoit mporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD Dnekrpo Bepcus 10.0, [10 «Maximay (aHamor
MathCAD) cBo6omno pacmpoctpansemoe, [10 «GIMP» (anamor Photoshop) cBo6omgHO
pactpoctpansiemoe, [10 «FreeCAD» (anamor AutoCAD) cB0oOOmHO pacmpocTpaHseMoe,
KOMIIAC 3D v16, Antusupyc Kaspersky Endpoint Security, Moit Oduc CrangapTHblii,
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https://e.lanbook.com/book/179602
https://e.lanbook.com/book/305033
https://e.lanbook.com/book/210500
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05987.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05986.pdf

APM WinMachine 15, Windows 10 Home-SingleLanguage 1.0.63.71, Microsoft Windows
PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine,
MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1  Li-censeUserCAL,
MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.
11. MarepuajbHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYHIECTBJIEHHUS
00pa3oBaTeILHOIO NMpolecca No AUCHUILINHE

Y4yeOHble ayauTOpPHMM VIS  TPOBeJeHHs]  3aHATHI, NPeIyCMOTPEHHbIX
NMPOrpamMMoii, oOCHAIlIeHHbIe 000PYI0BaAHMEM U TEeXHHYECKHMMHU CpeICTBAMH 00y4eHMHs.
IHoMemeHust 1J1s1 CAMOCTOATEIbHOI PadoThI 00y4aKOIIMXCS
1 Vwuebnas aymutopus Ne Il nmns mpoBenmenus 3aHsTHI JeknuonHoro Tuna,457100,
YensOunckas o6m., . Tpounk, yi. 'arapuna, 13;
2 Yuebnas aynutopust Ne 417 nnst mpoBefieHUs 3aHATHIA CEMUHAPCKOTO TUMA (IIPAKTUYECKUX
3aHATHI), TMPOBEACHHS TPYIIOBBIX M WHIAUBUAYAIbHBIX KOHCYJIBTAIIUN; TEKYIIIETO KOHTPOJIS
U TIPOMEXKYTOUHOH arrectanuu, 457100, UensOunckas o6u., r.Tpounk, yiu. ['arapuna, 13;
3 Tlomemenue Ne 420 1 caMOCTOATENBHOH palbOTHI, OCHAIIEHHOE KOMIIBIOTEpaMHU C
BO3MOYKHOCTBIO TIOJIKITFOUEHUS K ceTh «HTepHeT» 1 00ecIedeHreM TOCTYIIa B AICKTPOHHYIO
oOpazoBarenbHyto cpeny457100, YensOunckas obin., r. Tpouuk, yi. ['arapuna, 13;
4 Tlomemenne Ne 426 - momemieHue Ui XpaHEHHUS U TMPOPHIAKTHUECKOTO OOCITYKHBAHUS
yuebHoro obopynoBanus,457100, Yensibunckas 061., . Tpounk, yin. 'arapuna, 13;.
IlepeyeHb OCHOBHOTO 00OPY/AOBAHHUSA:
Hoyt6yk Lenovo G570, mpoextop ViewSonic 5211. Jlocka ayauTopHasi.



IMPUJIOKEHUE

®OH/I OIEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEICHUS MPOMEKYTOYHON aTTeCTalluN
0o0y4aromuxcs
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4.1

4.2

COJEP)KAHUE

KomnereHuuu u uX HMHIUKATOPBI, (QOpPMUpPYEMBbIE B MPOLECCE OCBOCHUS
JTUCHUTITUHBI

[Toka3zaTenu, KpPUTEpPUH U IIIKajda OLCHUBAHUS WHIMKATOPOB JIOCTHYKCHHS
c(hOpPMUPOBAHHOCTH KOMITETECHITUI

TumnoBbie KOHTPOJIBHBIC 3aaHUsT ¥ (MJIM) UHBIE MaTepUaibl, HEOOXOAUMBIC IS
OIICHKM 3HAaHWUW, YMEHUW, HABBIKOB W (WJU) ONbITa JIEATEILHOCTH,
XapakTepU3yronmx CcHOPMUPOBAHHOCTh KOMIIETCHIIMH B IPOIECCE OCBOCHUS
JUCUUILINHBI

Metoauueckue MaTepuaibl, ONpEACIOIINE IPOLEyphl OLICHUBAHNS 3HAHUH, YMEHUH,
HAaBHIKOB M (WJIM) OIBITa JEATEIBHOCTH, XapaKTePU3YIOMUX CHOPMHUPOBAHHOCTH
KOMITETEHITUMN

OueHoYHbIE CpeACTBa JJIS MPOBEAEHUS TEKYHIErOo KOHTPOJISI YCIIEBAEMOCTH B
Mpoliecce MPaKTUYECKOM MOATOTOBKH

4.1.1 VYcrHbIil onpoc

4.1.2 Ortuet o mpakTH4ECKOH paboTte

4.1.3 TecrupoBanue

4.1.4 VIanuBuyanbHBIE JOMAITHUE 33/1aHUS

[Tpotienypsl W OILIGHOYHBIC CPEICTBA IS TPOBEIACHHUS IMMPOMEKYTOIHOU

aTTeCcTalun
4.2.1 3auyer

11

12

13

14

14

14

14

20

48

49

61

61



1 KomnereHIIUM ¥ UX HHAMKATOPHbI, (popMHUpyeMble B Mpolecce 0CBOCHUSA
AUCHMILINHBI

OIIK-1. CriocobeH u3y4aTh, aHAIU3UPOBATh, UCIIOJIB30BATh OMOJIOTHYECKHE 0OBEKThI
U TIPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX W 3aKOHOMEPHOCTSIX MAaTeMaTHYeCKHUX, (PU3MUECKHUX,
XUMHUYECKHX U OMOJIOTMYECKUX HAYK U UX B3aUMOCBS3SIX.

HanmenoBanue
®Dopmupyemsie 3YH OLIEHOYHBIX CPELICTB
Koo n
HalMEHOBAaHHE 8
UHMKATOpa - E g
JMOCTHIKCHHS % c:gr £ E
KOMIIETSHIH 3HAHMS YMEHHUS HaBBIKU % 3 5 3
N
<%
=
na-i OIIK-1 | OGyuatouuiicst OOyuaronmiics OOyuaronmiics VYcerublii onpoc, | 3auer
Ucnonbiyer IODKEH  3HATh | JOJDKEH YMETh | JOJDKEH BIIQJIETh | TECTHUPOBAHUE,
3aKOHBI U | OCHOBHEIE HCIIOIb30BaTh HaBBEIKAMU OTYET I10
3aKOHOMEPHOCTH | 3aKOHBI U | 3aKOHBI M | UCIIOJIE30BAHHMS MPAKTUICCKOMY
MaTeMaTHYECKUX | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTHU 3aKOHOB u 3aHATHIO,
HayK u X | MaTeMaTHYEeCKUX | MaTeMaTHYECKUX 3aKOHOMEPHOCTEMN WHIUBUAYATbHOE
B3aNMOCBSI3EN Hayk (b1.0.08, | Hayk u UX | MaTeMaTUYECKUX JoMallHee
npu mydenun, | OIIK-1-3.1) B3aUMOCBSI3€l NpU | HAYK u ux 3a/laHue
aHaJIN3e HM3YYCHUH, B3aMMOCBSI3€EN npu
OMOIOTHYECKUX aHaJIn3e W3YYCHUH,  aHaln3e
00BEKTOB u OMOJIOTHYECKHUX OMOJIOTHYECKHUX
TIPOIIECCOB 00BEKTOB U | 0OBEKTOB 31
IPOIIECCOB nporeccos (51.0.08,
(51.0.08, OIIK-1- | OIIK-1-H.1)
Y.D)
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2 Iloka3zarein,
KOMIIeTECHIUH

OIIK-1. CriocobeH u3y4arb, aHAJIU3UPOBATh, UCIIOIB30BAaTh OHOIOTUYECKHE OOBEKTHI

U TIPOLIECCHI, OCHOBBIBASICH HA 3aKOHAX M 3aKOHOMEPHOCTSAX MaTeMaTHYECKHX, (pU3NYeCcKuX,

KpUTEPUM U MIIKaJa OINCHUBAHMA HWHIAUKATOPOB JTOCTHUKCHUSA

XUMHUYECKHX Y OMOIOTHYECKUX HAYK U UX B3aMMOCBA3MIX.

[Mokazarenn Kpurepun u mikasa oleHUBaHUS pe3yJabTaTOB OOYUSHHUS 110 JUCIHUILUINHE
OLICHUBAHMS
(PopmupyeMbI Henocrarounslii JlocTaTouHbIH Cpemamii Bricokwuit
e 3YH) YPOBEHb YpPOBEHb YpPOBEHb YPOBEHb
51.0.08, Ob6yuatonmmiicss He | OOywarontuiics OO0y4atontuiics ¢ OO0ydatonmuiics ¢
OIIK-1 -3.1 3HAeT OCHOBHBIC cimabo 3HaeT HE3HAYUTECITFHBIMHU TpeOyeMoii
3aKOHBI U OCHOBHBIE 3aKOHBI OIMOKaMH U CTETICHBIO TIOJTHOTHI
3aKOHOMEPHOCTH Y 3aKOHOMEPHOCTH | OTACIHbHBIMH IIPOOEIaMH | ¥ TOYHOCTH 3HAET
MaTeMaTHYECKUX MaTeMaTHIeCKuX 3HAET OCHOBHBIC 3aKOHBl | OCHOBHBIEC 3aKOHBI U
HayK HaykK 1 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
MaTEeMaTUYCCKUX HAYK MAaTEMAaTHYCCKUX
HayK
b1.0.08, O6yuaromuiics He | OOyuarouuiics OO0y4aromuiics ¢ OO6yuaromuiics
OIIK-1 -V.1 ymeeT cnabo ymeer HE3HaYUTEIbHBIMU yMeeT UCIOIb30BaTh
HCIIO0JIb30BaTh HUCIIOJIb30BaTh 3aTPYAHCHUAMU YMCCT 3aKOHbI U
3aKOHBI U 3aKOHBI 1 HCTIONB30BaTh 3aKOHBI M | 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH MaTeMaTHIeCKUX
MaTeMaTH4IeCKuX MaTeMaTHIeCKuX MaTeMaTH4eCKnX HayK M | HayK ¥ UX
HayK U UX HayK U UX MX B3aMMOCBSI3€H IpH B3aUMOCBSI3eH TIPH
B3aUMOCBSI3eH IIPH | B3aMMOCBS3EH IIpH | M3YUCHHH, aHAJIN3E N3YYCHUH, aHAIIN3E
W3YYCHHH, aHAJIN3E | M3YUCHHH, aHAIN3€ | OMOIOTHYECKUX Ouonornaecknx
OHMOIOTHYECKHUX OHOIOTHYECKHUX 00BEKTOB U TPOLIECCOB 00BEKTOB U
00BEKTOB U 00BEKTOB U MIPOIIECCOB
MPOIIECCOB MIPOIIECCOB
51.0.08, O6yuatonuiicst He | OOyJaronmiics OOGyuatonutuiics ¢ OOGyuarouuiics
OIIK-1 -H.1 BJIajieeT HaBbIKaMK | c1abo BliajieeT HE3HAYUTEJIbHBIMU cBOOOJTHO BiIajeeT
HUCIIOJIb30BaHUs HaBbIKaAMH 3aTPYAHCHUSAMU BJIAJICCT HaBbIKaAMH
3aKOHOB U HUCIIOJIb30BaHUA HaBbIKaAMH HUCIIOJIb30BAaHUA
3aKOHOMEPHOCTEH | 3aKOHOB H WCTIONIb30BAaHMS 3aKOHOB | 3aKOHOB U
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH 1 3aKOHOMEPHOCTEH 3aKOHOMEpPHOCTEN
HayK M UX MaTeMaTHYECKUX MaTeMaTHYECKUX HAyK M | MaTeMaTHYECKUX
B3aUMOCBSI3eH IPH | HAyK U UX UX B3aMMOCBSI3EH IpH HayK M UX
W3y4YCHUH, aHAJIN3E | B3aMMOCBS3EH IPU | M3YYEHWH, aHAIIH3e B3aUMOCBSI3eH TIPH
OGHMOTIOrMYeCcKUX W3y4YEeHUH, aHAJIN3e | OMOJIOrMYEeCKUX N3y4YCHUH, aHAJIN3e
00BEKTOB U OHMOIOTHYECKHUX 00BEKTOB U MPOIIECCOB OHONOTHYECKUX
MPOLIECCOB 00BEKTOB 1 00BEKTOB U
MIPOIIECCOB MIPOIIECCOB
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3. TunoBble KOHTPOJIbLHBbIE 3a]aHUs M (WJIH) MHbIE MATEPHAJIbI, HEOOXOAMMBbIE J1JIs1 OLleHKH
3HAHUIi, YMEHUIi, HABLIKOB M (MJIH) ONBITA 1eATEJIbHOCTH, CPOPMHUPOBAHHBIX B
npoilecce 0CBOEHUsI JUCIUNIMHBI
TunoBbie KOHTPOJILHBIC 33/IaHUS U MAaTEPUAITBI, HEOOXOAUMBIE JIJIsl OIEHKU 3HAHUH,

YMEHUH U HAaBBIKOB, COJICPIKATCS B Y4EOHO-METOAMYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1 Maremarnka. MeToqu4ecKue yKa3aHHWs K MPAKTUYCCKUM 3aHATHSAM I OOYYArOIIMXCS TI0
HanpaBiieHuto noaroroBku  19.03.01  buorexHonorusi, HampaBileHHOCTh [lurieBas
OMOTEXHOJIOTHS, YPOBEHb BBICIIEr0 0Opa3zoBaHus OakanaBpuar, ¢opma OOyueHHs OuHas/
coct. I.B. bepecnesa. — Tpourk: 'BOY BO FOxno-Ypanbckuii I'AY, 2023. — 65 c. — Pexxum

nocryna: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05987.pdf

2 Maremaruka [DJeKTpOHHBIM pecypc] : MeToa. pexkoMeHJaluM 1O OpraHu3aluu
CaMOCTOSITCIILHON  paboThl  OOywarommxcsi 1o HanpaeieHuto moaroroBku: 19.03.01
buotexnomnorusi, HanpapiaeHHOCTh [luiieBas OMOTEXHONOTHSI, YPOBEHb BBICHI. 0OPa30BaHUA
OakaaBpuar, ¢opma obydenus: ounas./coctT. .B. bepecuera.— Tpowurik: KOxHO-Ypanbckuii

[AY, 2023. — 52c.- Pesxum noctyma:  https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05986.pdf

4 MeToau4eckne MaTepHaJibl, ONpeae/siionme Npoueaypbl OeHMBAaHUA 3HAHU, YMEHUH,
HABBIKOB U ONBITA JeSITeJIbHOCTH, XapaKTePU3YIOIIMX ITAlbI
(popMupoBanus KoMneTeHIH A

B nmaHHOM pa3gene mpeacTaBiIeHbl METOAMYECKHE MaTepHallbl, OIpeIesSIoLIe
IpoLelypbl OLICHUBAHUS 3HAHUM, YMEHUM, HABBIKOB U OIBITA JIEATEIILHOCTH, XapaKTEPU3YIOLIUX
0a30BbIi 3Tanm (OPMUPOBAHHUS KOMIETEHIMHA MO AUCHUIUINHE «MaTeMaTtuka», MPUBEICHBI
IPUMEHHUTEIBHO K KaXJAOMY M3 HCIOJB3YEMBIX BHJIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTecTalli 00y4aroImuxcsl.

4.1 OneHo4HbIE CPeACTBa AJs MPOBEJICHUS TEKYIIero KOHTPOJIA YCIeBaeMOCTH

4.1.1 YcTHblii onpoc

OTBeT Ha NpaKTUYECKOM 3aHSATHUM HCIOJB3YETCS JUISl OLEHKH KauecTBa OCBOEHUS
oOyyaromuMcsi OCHOBHOM MpodeccnoHalbHOM 00pa3oBaTeIbHOM MporpamMmbl MO OTIEIbHBIM
BOIPOCAM M TeMaM JAMCUUIUIMHBL. TeMbl U MJIaHbl 3aHATHH 3apaHee cooOLIaroTCs 00yJaronMes.
OTBeT OLEHUBACTCS  OLEHKOM  «OTJIMYHO»,  «XOPOIIO»,  «YyJOBJIETBOPUTEIBHO» WU
«HEYAOBIETBOPUTEIBHOY.

OTBeT OlLICHUBAETCAd OLEHKON «OTJIMYHO», «XOpOILIO», «YAOBIETBOPUTENBHO» WIIU
«CHEYAOBIETBOPUTEIBHOY.

No OneHovHBIE CpeacTBa KO,H U HAMUMCHOBAHHUC
HWHAWKATOpa KOMIETCHI NN

1. Tema 1 Matpuiel. JleiicTBHS HaJ HUIMH Na-1 OIIK-1  Hcnoms3yer
1. CdopmynupyiiTe onpeneneHne MaTPHIIbl, €€ pa3Mep U AIEMEHTHI. 3aKOHBI M 3aKOHOMEPHOCTH
2. Kak Ha3pIBalOT JUAroHAINA MAaTPHIGI? MaTEeMaTHYeCKUX HAyK H UX
3. Kakwue MaTpuIbl Ha3bIBaIOT PABHBIMHE? B3aUMOCBSI3€ TNpU U3YUYEHUH,
4. Uro Takoe KBaJIpaTHas, JHarOHAIbHAS, CAMHUYHAS MATPHUIIBI? aHanuze OHMOIOTHYECKIX
5. Uro Takoe TpeyroiabHas ¥ HyJCBas MaTPHII? 00BEKTOB U MPOIIECCOB
6. Uro Takoe BEKTOp-CTONOEI, BEKTOP-CTpOKa?

7. Kak ompenensiercss Mmatpuna 1-ro mopsiaka, TpaHCIOHUPOBaHHAS
marpuma?

8. Kak nmpou3BecTH CII0KEHHE MATPHUI] M YMHOKEHHE MaTPHUIIBI Ha
qrcao?

9. Kak HaiiTu npousBeacHUe 2-X MaTpuir?

14



https://edu.sursau.ru/course/view.php?id=8430
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Tema 2 ®opmynsl Kpamepa. Meron I'aycca

1.
2.

UTto Ha3bIBAIOT CUCTEMOM TMHEHHBIX YpaBHEHUN?

Kaxkoii Bu nmeer MatpuyHast (JopMa CUCTEMBI JIMHEHHBIX
ypaBHEHHIA?

UeM 0oTAMYArOTCA OCHOBHAS U PaCIIUPEHHAs] MATPULIBI CHCTEMBI
JTUHEWHBIX YpaBHEHHHA?

CdopmynupyiiTe MOHATHS: PEIICHHE CHCTEMBI JINHEHHBIX
YPaBHEHHH, COBMECTHAS, HECOBMECTHASI CUCTEMBIL.

Uto 3HAYNT PEHINTh CUCTEMY JIMHEHHBIX ypaBHeHUH? UTo Takoe
OTpeieIeHHasl, HeollpeAesIeHHasi CUCTEMBI?

Yro npencrasmsieT u3 cedst Meron ["aycca pemeHns: cucTeMsl
JIMHEHHBIX YpaBHECHUN?

Yro npencrasnsieT u3 cedst meron Kpamepa pemenns cucremsl
JIMHEHHBIX YpaBHEHUN?

na-1  OIIK-1  Hcnosssyer
3aKOHBI ¥  3aKOHOMEPHOCTH
MaTeMaTHUeCKuX HayK H UX
B3aUMOCBSI3€l IpU HU3YUEHHH,
aHaIHu3e OMOIOTHIECKUX
00BEKTOB M MIPOIIECCOB

Tema 3 @opmynst Kpamepa. Metog I"aycca

Nougk~wprE

10.
11.

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.

24,

25.

26.

217.

28.

CoopmynupyiiTe onpeeieHle MaTpuUIbl, €e pa3Mep U HJIEMEHTBHI.
Kak Ha3pIBalOT TUaroHaIN MaTpHILbI?

Kakne MaTpuIsl Ha3bIBAIOT PABHBIMU?

UYro Takoe KBaapaTHasl, AMaroHagbHasl, CAMHUIHAS MATPULIBI?
UYro Takoe TpeyrosbHas M HyJeBas MaTPHUIILI?

UYro Takoe BEKTOP-CTOJIOEI], BEKTOP-CTpOKa?

Kaxk onpenensercs marpuna 1-ro mopsiaka, TpaHCIIOHUPOBAHHAS
matpuna?

Kak mpousBecT ciiojkeHHe MaTpUIl U YMHOKCHHE MaTPHIIBI Ha
qucao?

Kak HaiiTu npousBenenue 2-x Matpui?

Kakue BBl 3HaeTe ayieMeHTapHbIe IpeoOpa3oBaHus MaTpuLL?

Kak BbraucinTh onpeaenuTens KpaapaTHoit matpunsl (1, 2, 3
mopsiaka)?

CoopmynupyiiTe IpaBUiIO TPEYroJdbHUKA JUIS BBIYUCICHUS
oTIpefenuTeIs 3 opsiIKa.

Hasosute cBoiictBa onpenenurens(1-3).

Hasosute cBoiicTBa onpenenuresns (¢ 4-ro, KpoOMe pa3IoKeHUs 110
3JIEMEHTaM CTPOKHU WU CTOJOMA).

Uro Takoe MUHOD, aJIreOpandeckoe TOoNnoITHeHne?

Kak mpousBecTr pas3nokeHue OnpeesInTeNs 110 3JIeMEHTaM CTPOKH
i crosbma?

Uro Takoe BBIpOXKAECHHAs (0COOEHHAsT) M HEBBIPOXKACHHAS
(HeocobeHHas) MaTpuIlbI?

CdhopmynupyiiTe cBOMCTBa BBIPOXKICHHON M HEBBIPOXKICHHON
MaTpHIL.

Uro Takoe MpUCOeJUHEHHAs MaTpuLa?

UYro Ha3bIBalOT 00paTHOM MaTpHLei?

Ompenenure MOHATHS: PaHT MAaTPUIIbI, 0a3UCHBIH MHHOD, CBOIMCTBa
paHra MaTpHIHL.

UT0 Ha3BIBAIOT CHCTEMOM JIMHEHHBIX YPaBHEHHM?

Kakoii Bux nMmeeT MaTpudHas GopMa CHCTEMbI IMHEHHBIX
ypaBHEHHI?

UeM oTIMYAOTCS OCHOBHAS M PACIIUPEHHAs] MATPHUIIBI CHCTEMBI
JTUHEWHBIX YpaBHEHHHA?

CoopmynupyiiTe MOHATHS: PEIICHHE CHCTEMBI JINHEHHBIX
YPaBHEHUI, COBMECTHAsI, HECCOBMECTHAS! CUCTEMBI.

UTo 3HAYUT PELINTh CUCTEMY JTMHEIHBIX ypaBHeHU? UTo Takoe
ONpeielIeHHasl, HEOpeIeIeHHas! CUCTEMBI?

Uro npencrasiseT u3 cedst MeTox ["aycca pemenns cucteMsl
JIMHEWHBIX YpaBHEHUN?

Yo npencrasiser u3 ceds metoa Kpamepa perneHnus CHCTEMBI
JIMHEHHBIX YPaBHEHHI?

NA-1  OIIK-1  Hcnonssyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTHYeCKHUX HayK H HX
B3aUMOCBSI3€H TIPH HW3YUICHUH,
aHanmu3e OHMOMOTHYIEeCKNX
00BEKTOB 1 MPOLECCOB
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Uro mpexacTaBisieT U3 ceOs MAaTPUYHBIA METOJ| PEIICHUS! CHCTEMBI
JIMHEWHBIX YpaBHECHUN?

Tema 4 IIpousBonHas GpyHKIMN

1.Cchopmynupyiite onpeseraeHue NPOU3BOIHON QyHKINH.

2. Chopmynupyiite npaBuiIa HaX0XKICHUS TPOU3BOIHBIX

3. 3amumute GOpMyIIHl IPOU3BOIHBIX AIEMEHTAPHBIX (PYHKITHI.

4. Yro nazwBatoT nuddepenHuanom GyHKuun?

5. Uemy paBeH muddepeHnnan aprymeHTa?

6. 3ammmwure GOPMYITy NPUOIIKEHHOTO BBIYMCICHUS 3HAYCHUS
(YHKIINY B TOUKE

na-1  OIIK-1  Hcnomssyer
3aKOHBI ¥  3aKOHOMEPHOCTH
MaTeMaTHYeCKHX HayK H UX
B3aUMOCBSI3€l IpU HU3YUEHUH,
aHannu3e OMOIOTHIECKUX
00BEKTOB M MPOIIECCOB

Tema 5 [IpuoxeHne TPOU3BOIHOM K HCCIEIOBAHUIO (PyHKITHIA
1.Copmynupyiite mpasmto Jlomurans.
2.HazoBute ycnoBue Bo3pacTaHust (yHKIHH.
3. HazoBure ycnoBue yobIBaHUs (QYHKIIHU.
4. HazoBure ycioBue SKCTpeMyMa (pyHKINH.
5. ChopmynupyiTe aJropuT™M HaAXOKICHUS HAUOOJBIIETO U
HaMMEHBLIEr0 3HAYeHUH (YHKIMH Ha OTPE3Ke.
6. ChopMynupyiiTe anTropuT™M HCCICHOBAHUS (PYHKITNH Ha
BBIITYKJIOCTb.
7. ChopmynupyiiTe anropuT™M HaXOXACHHS TOUEK Iepernda GyHKIHH.
8. Copmynupyiite 3TaIlBI IIIAHA HCCIICNOBAHMS (DYHKIHH

NA-1  OIIK-1  Ucnons3yer
3aKOHBI M  3aKOHOMEPHOCTH
MaTeMaTHYCCKUX HAYK U WX
B3aMMOCBS3CH TP H3YUYCHHUH,
aHanmuze OUOJIOTHYECKUX
00BEKTOB H MPOIECCOB

Tema 6 HaxoxneHue npou3BOIHBIX
1. Yro Ha3bIBatOT PyHKIHEH?
. Kak onpenenuts, BozpacTatommas uian yobIBaronias GyHKIHA?
. ChopmynupyiiTe HOHATHE OrpaHUYCHHAsT (HYHKIIHS.
. Kakast ¢yHKIust Ha3pIBaeTCs 2JIEeMEHTApHOM?
. Uemy paBHBI CyMMa M IIpOM3Be/IcHHE OECKOHEYHO MaNbIX (QyHKUUIT?
. Uemy paBeH mpezen Npou3BeeHUs! ABYX (QYHKIHN?
. CopmynupyiiTe epBbIii 3aMeUaTeIbHbIN peet.
8. Uro Takoe nmpupallieHne apryMeHTa, npupauieHue QyHKIuu?
[IpoumocTpupoBaTh ¢ MOMOLIBIO PUCYHKA (TpadUuecKn).
9. OmpenenuTe 00J1aCTh ONpENENICHNS M 00JIaCTh 3HAYCHUH (DYHKITHH.
10. Chopmynupyiite Teopemy Beiiepmrpacca o GyHKIHH,
HETIPephIBHOM Ha OTpE3Ke.
11. Uro Takoe apryMeHT U 3Ha4eHUe QYHKIHHA, rpaduK GyHKIHN?
12. Kakas QpyHKIuMS Ha3pIBa€TCS MOHOTOHHOM?
13. Kax Haiiti pyHKIIHMIO, 0OpaTHYIO JaHHON?
14. Uro Ha3bpIBaroOT IpezenoM (GyHKIHUU B HEKOTOPO Touke?
15. YUeMy paBHBI TPOU3BEACHUS OECKOHEUHO MaJloi (YHKIIMK Ha
YHCIIO U HA OTPaHUYeHHYIO QyHKIIHIO?
16. Uemy paBeH npejies1 npousBeieHus (yHKIIMYA Ha MOCTOSTHHBIH
MHOXUTENb?
17. ChopmynupyiiTe BTOpOi 3aMeyaTenbHbIi Mpeaes Ipu X— .
18. Onpenenuts HENMPEPHIBHOCTh (DYHKIUH Yepe3 NpUpalleHHe.
19. Kakumu OyyT cymMMa, IIPOM3BEJCHUE U YaCTHOE HETIPEPBIBHBIX
dbyHKIHNA?
20. OnpenenuTs OrpaHUYEHHOCTD ATl HEMPEPBIBHON HA OTpE3Ke
(hyHKIHM.
21. Ilepeuncnure cnocoOb! 3a1aHust PYHKIIHH.
22. Kaxkast pyHKIHS HA3bIBAE€TCS CTPOT'O MOHOTOHHOW?
23. Kaxkast pyHKIIS HA3bIBAETCS CIIOKHOM?
24. Kaxyro (yHKIHIO Ha3bIBAIOT OECKOHEYHO OOJIBIION?
25. Ecnu o - GecKOHEYHO Maiasi, To Kakoit Oyaer pynkuus 1/o?
26. UeMy paBeH mpezen 9aCTHOTO ABYX (pyHKITHiA?
27. ChopmynupyiiTe BTOpoi 3aMedarenbHbli penei npu x—0.
28. UTo Ha3bIBAIOT TOUYKAMH Pa3pbiBa QyHKITUHN?
29. Korza HenpepbiBHA cia0XkHast QyHKIHs?

~NOS kW

HUA-1  OIIK-1  Hcnone3yer
3aKOHBI ¥  3aKOHOMEPHOCTH
MaTeMaTHYeCKHUX HayK H HX
B3aUMOCBA3€H IpU U3YYCHHUH,
aHau3e OHOIOTHYECKUX
00BEKTOB U MPOIECCOB
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30. Chopmynupyiite Teopemy bonbnano-Komu uist HerpepbIBHOM Ha
OTpe3Ke (QYHKIIHH.

31. Kak onpenenuTs 4eTHOCTh U HEYeTHOCTh (DYHKIIMU?

32. Kak onpenennuTs NEpUOINIHOCTH (pyHKIIH?

33. YTo Ha3BIBACTCS OKPECTHOCTHIO C IIEHTPOM B TOUKE X, M PAANYCOM
€?

34. Kakyio ¢GyHKIHIO Ha3bIBAIOT OECKOHEYHO MAaJIOi?

35.YeMy paBeH npeaesl CyMMBI (pa3HOCTH) ABYX (DYHKITHI?

7. Tema 7 Heompenenennsrit  maTerpan.  Caotictea. Mertoasr | UJI-1  OIIK-1  Hcmomssyer
HUHTETPUPOBAHUSA 3aKOHBI ¥  3aKOHOMEPHOCTH
1.Yro Ha3BIBarOT EpBOOOpa3HON PYHKINHU? MaTeMaTH4eCKUX HayK H UX
2. YTo Ha3BIBAIOT HEONPEICICHHBIM HHTETPAIOM (QYHKIIHU? B3aUMOCBSI3€H TIPH HU3YUICHUH,
4. Kakue cBOICTBa HEONPECIEHHOTO HHTETpala Bbl 3HaeTe? aHau3e OHoIOrHYecKuX
5. Kakue MeTo b HHTEIpUPOBaHUS BbI 3HaeTe? 00BEKTOB M IPOLIECCOB
6. Kakue popMyJibl B3 TaOJIUIIBI HFHTETPUPOBAHHMS Bbl 3HaeTE?.
8. Tema 8 Metox wuHTerpupoBaHus 10 duacTsM B HeompeaenenHoMm | MJ[-1  OIIK-1  Hcmoms3yer
HHTETpane 3aKOHBl M 3aKOHOMEPHOCTHU
1. Kakue MeTo/1pl HHTETPUPOBAHU BHI 3HAaETE? MaTEeMaTUYECKUX HAyK M HX
2. Kakue ¢opMynsl 3 TaOIUIBI HHTETPHPOBAHHMS BB 3HaeTe? B3aUMOCBSI3€d TIPH HW3YUCHUH,
3. UYem oTiauyaeTcs METOJ HMHTCTPHPOBAHMS 10 4YacTAM B | aHAIH3E OHMOMOTHYIEeCKNX
HEOTPEICICHHOM MHTETpaJie OT paHee H3yYEHHBIX METOI0B 00BEKTOB M IPOLIECCOB
9. Tema 9 OnpeneneHublil HHTErpal. MeToAbl HHTEIPUPOBAHUS UA-1  OIIK-1  Hcnons3yer
1.Yto Ha3pIBaIOT KPUBOIMHEWHOMN Tpaneuuen? 3aKOHBl M 3aKOHOMEPHOCTHU
2.YT0 Ha3bIBAIOT ONPENECICHHBIM HHTETPaIoM? MaTeMaTHYeCKHUX HayK H HX
3. ITo xakoii hopMyIie BEIMHUCITAETCS ONPEACICHHBIN HHTETPa? B3aUMOCBSI3€H TIPH HW3YUICHUH,
4. Ilepeuncaure CBONCTBA ONPeNIeNIEHHOTO HHTETpaa. aHau3e OHOIOTHYECKUX
5. Tlepeuucnutre ¥ OXapaKTEPU3YHTE METOIbl HHTETPUPOBAHUS B | OOBEKTOB M IMPOIIECCOB
OIIpeIeIeHHOM HHTerpaie.
10. | Tema 10 IIpunoxkenue ompejeneHHoro uHterpajga Kk Bolumcienuto | UJI-1  OIIK-1  Hcnomb3yer
IUIOIAeH TIOCKUX puryp 3aKOHBl M 3aKOHOMEPHOCTHU
1. Yro mpou3oHzeT, eciau MOMEHATh MECTaMHU IPEAEIbI MaTeMaTHYECKUX HayK H WX
HHTETPUPOBAHUA? B3aMMOCBSA3€H NP H3YUCHHUH,
2. Yto mpou30ieT, ecay OTPE30K HHTErpupoBaHus [a,b] pa3ours | aHanmze OuoorHIecKnux
Ha J[Be YaCTH TOYKOM C? 00BEKTOB 1 IPOLIECCOB
3. Ecnm noppiHTerpansHast GyHKIMS Ha oTpe3ke [a,b] He MeHseT
3HaK, TO KaKOW 3HaK UMEeT MHTerpai?
4. Coopmymmpyiite popmymy HetoToHa — JleiiOHuUIIA.
5. Kax BpHuCINTh miOmans (GUIYphl, 3aKIOYEHHOH MEXIy
rpadukamMu ABYyX GyHKIHA?
6. CdopmynupyiiTe NOHITHE IEPBOOOPA3HOM HYHKIIMH.
7. CdopmynupyiiTe MOHATHE HEONPEIEIEHHOT0 HHTErpaa.
8. HasoBure cBoiicTBa HEONPEIEIEHHOTO HHTETpaa.
9. Kakue wmeronsl TNPUMEHSIOTCS JJIsl WHTETPUPOBAHUS B
HEOIpeeICHHOM HHTerpane?
10. CdopmynupyiiTe IOHATHE ONIPEEIEHHOTO HHTErpaJa.
11. HazoBure cBOWCTBA OIPEAEICHHOTO HHTETpaIa.
12. B uem 3akiroyaeTcst FeOMETPHUUECKUI CMBICI HHTETpaa?
13. B uem 3akirouaercs GU3MUECKUN CMBICI HHTETpaa?
14. Kakue MeTonpl IPUMEHSIOTCS JUIS HMHTETPUPOBAHUS B
OTIpe/ieIeHHOM HHTerpae?
15. Kak mnpumeHsieTcsl HWHTETpal IS BBIYUCICHUS TUIONIaaeh
IJI0CKHUX Guryp?
16. Kak npumeHsieTcss MHTErpayl JJisl BBIUYUCICHUS OOBEMOB Tel
BpameHus?
11 Tema 11 [uckperHas ciywaifHas BenmwumHa, e€ guciosblie | MJ[-1  OIIK-1  Hcmoms3yer
XapaKTepUCTUKU 3aKOHBl M 3aKOHOMEPHOCTHU

1.Kakas BemunHa Ha3bIBaeTCsl cayyanHom?

MAareMaTU4YCCKUX HAyK W HUX
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2. Kakast BenruvHa Ha3bIBa€TCA JUCKPETHOM?

3. Kakas BenuymHa Ha3bIBa€TCSl HEMPEPHIBHOM?

4. Uto Ha3bIBAIOT 3aKOHOM paclpeAeNeHUs ClIydalHON BETUUHHBI?

5. B kakoMm BHIEe 3aJja€TCsl 3aKOH PacpeesICHUs CIly4aiiHON
BEJTMYNHEI?

6. UTo Ha3BIBAIOT MATEMATHIECKUM OXKHJAaHUEM JHCKPETHOM
CITydaifHON BETMIHHBI?

7. Kakumu cBoiicTBaMu 00JIafaeT MaTEMaTHUECKOE OXKUATAHNE
CITydaifHON BETMIHHBI?

8. Uto Ha3bIBaIOT AucHepcueil TUCKpeTHOH! ciy4aiiHOM BeNUYUHbI?

9. Kakumu cBoiicTBaMu 001a1aeT TUCTICPCHS CITyYaHON BETUUUHBI?

10. Hanumure opMyity Al HAXOXKICHHS CPETHET0 KBAJAPATUICCKOTO
OTKJIOHEHMS JUCKPETHOM CIIy4ailHOW BEJIMYMHBI

B3aMMOCBS3€ei nopu  HM3Yy4YCHUH,
aHaJIn3e OHOJIOTHYECKUX
00BEKTOB U mpoueccoB

12.

Tema 12 HenpepsiBHas Cly4ailHas BeJMYUHA, €€ YUCIIOBBIC
xapakTtepucTuku. HopmanbHBbIi 3aKOH pacnpenesieHus

1.Kakas ciyvaiiHasi BeTU4HMHA SBISIETCS] HEIPEPHIBHOM?

2. Yro Ha3BIBAIOT HHTETPANLHON (DYHKIHEH pacrpeneieHus
HEINPEPBIBHON CITy4ailHON BEIHYUHBI?

3. Yto Ha3bIBaIOT MU GepeHINaTbHON QYHKINEH pacpeneeHus
HEINPEPBIBHON CITy4ailHON BEIMYUHBI?

4. Harmmmmre GopMyity HaXOKA€HHUS MaTeMaTHYECKOTO OXKUIaHUS
HENPEPBIBHON CIIy4ailiHON BEJIMYUHBI.

5. Hanummure GpopMyity HaX0XKICHHS IUCIICPCHU HEIIPEPHIBHON
CITy4ailHOW BEJIMYMHBI.

6. Hanummre hopmyity cBsizu HHTErpaibHOM U quddepeHnnansHoi
(byHKIMIA pacrpeiesIeHUs] HeNPEPBIBHOM CITy4aifHOW BETMYHHBI.

7. Hanutute GpopMyly HOpMAJILHOTO 3aKOHA pacIpeACICHHS
HENPEPBIBHON CIIy4ailiHON BEJIMYUHBI.

8. Harmmmre dhopMyiry HaX0XKISHUS BEPOSITHOCTH HONaJaHUs
ClTy4aliHO! BEJIMYMHBI B 331aHHBIN HHTEPBAI.

9. Hanmmmre opmyity npaBuiia TpeX CHIM.

na-1  OIIK-1  Hcnomesyer
3aKOHBI ¥  3aKOHOMEPHOCTH
MaTeMaTHYeCKHuX HayK H UX
B3aMMOCBSI3¢d NpH  H3YYCHHUH,
aHaIIN3e OHOJIOrHYEeCKUX
0OBEKTOB ¥ IPOLIECCOB

13.

Tema 13 Brraucnenne XapakTEPUCTHK CITYIalHBIX BETMIUH

1. TlonATue cay4alHOTO COOBITHS.

2. Bunel ciryqaitHBIX COOBITHI.

3. Kiaccuyeckoe ompejelieHHe BEPOSTHOCTU CIYyYalHOTO COOBITHSI.
CBoiicTBa BEpOSITHOCTH.

4. TloHsATHE OTHOCUTENHbHON 4acTOThl. CTaTUCTUYECKOE ONpeielieHue
BeposATHOCTH. CBOMCTBO yCTOIUMBOCTH.

5. Tlonsatne cyMMBl cIy4alHBIX COOBITMH. TeopemMa O BEpPOATHOCTH

CYMMBI HECOBMECTHBIX COOBITHH.

[omHas rpymma cooeiTuid. Teopema.

[TporuBononoxxHele coObITHA. Teopema.

8. HesaBucumelie coObiTus. TeopemMa O BEpPOSTHOCTH ITPOHM3BEICHUS
HE3aBHCUMBIX COOBITHH.

9. BeposiTHOCTp TOsIBIICHHSI XOTsI ObI ofgHOTO cOObITHS. Teopema.
YacTHbIH ciryyail.

10. 3aBucumble COOBITHS. YCIIOBHAash BEPOSITHOCTb.
BEPOSATHOCTH MPOU3BEACHHUS 3aBUCHUMBIX COOBITHIA.

11. ®opmyna nOITHOI BEPOATHOCTH.

12. BeposrtHoctu runotes. Popmyiisl baiieca.

13. Komb6uHaropuka. Pa3zmerienus 0e3 nosropenuii. [Ipumepsl.

14. Tlepecranosku 6e3 noBTopeHuid. [Ipumepsr.

15. Coueranus 6e3 nosropenuii. [Ipumepsl.

16. Pasmemienus c nosropeHusiMu. [Ipumeps.

17. Coueranus ¢ noBropeHusAMH. [Ipumepsl.

18. TloBTopuble ucnbiranus. Popmyna bepnysmm

No

Teopema o

HUA-1  OIIK-1  Hcnonesyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMAaTH4YECKUX HAyK M UX
B3alMOCBA3€ IpU U3YYEHHUH,
aHan3e OHOIOTHYECKHUX
00BEKTOB U MPOIIECCOB
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14. | Tema 14 Bapuaumonssle psjbl pactpeaeneHue. [lokasarenn Bapuanuu.

I'padmueckoe nzodpaxenue
1. U3 xakux 4acTeil COCTOUT BapUallMOHHBIH psin?
2. Kakne moka3zareny BapuaIiii BE 3HaeTe?
3. OxapakTepu3yiTe IOHATHE BapHUaHT.
4. OnummTe NOJIUTOH WK THCTOTPaMMYy 9acTOT.
5. OmpepenuTe NOHITHE YaCTOTA.

na-1  OIIK-1  Hcnosssyer
3aKOHBI ¥  3aKOHOMEPHOCTH
MaTeMaTHUeCKuX HayK H UX
B3aUMOCBSI3€l IpU HU3YUEHHH,
aHaIHu3e OMOIOTHIECKUX
00BEKTOB M MPOIIECCOB

15. | Tema 15 T'enepanpHast COBOKYMHOCTE. BeiOopka. JIMCKpETHEIH 1
MHTEPBAIBHBIN PSIBI pacTIpeeNIcHNs] Beranucnenne XxapakTeprucTuk
BEIOOpKH

1. Yo Ha3BIBAIOT reHEpaAIbHOI COBOKYITHOCTBIO?

2. Uro Takoe BEIOOpKA?

3. Kakwue cBoiicTBa BEIOOPKH BbI 3HaeTe?

4. Kakoii psij pacnpesiesieHHsl Ha3bIBalOT TUCKPETHBIM?

5. Kakoli psin pacrpeneneHus: Ha3bIBAIOT UHTEPBATBHBIM ?

6. Kaxk npousBecTy rpynmnupoBKy BEIOOPKH B HHTEPBAJIbHBIA psin?
JloxanbHas Teopema MyaBpa — Jlannaca.

7. MWHrerpampHast Teopema Myaspa — Jlamnaca.

8. 3akoH pegKuX COOBITHIA.

9. BeposTHOCTP OTKJIOHEHHS OTHOCHTEIBHOW 4YacTOTBl OT
MIOCTOSTHHON BEPOSITHOCTH.

10. Cnyuaiinsle BenmuuHBL. JMCKpeTHBIE ¥ HEIIPEpHIBHBIC
cllydaifHble BEJIMYUHBI.

11. 3axon pacmpenenenus. Psan pacmperneneHus. MHOrOyroabHHK
pacnpeneneHusl.

12. BuHOMMHAIILHBIN 3aKOH pachpeaeneHus. [Ipumepsl.

13. Pacnpenencuue Ilyaccona. [Tpumepsr.

14. Yucnossie XapaKTePUCTUKH CITyJalHBIX BEJINYHMH.
MaremaTtuueckoe oxunanue. CBoHCTBa.

15. YwucnoBble XapaKTepUCTHKH CIIyYalHBIX BeNMYHH. Jlucrepcus.
CaoiicTBa.

16. YwucnoBble XapaKTEpPUCTHUKHU CIydaiHBIX BeInunH. CpenHee

KBaJAPATUYCCKOC OTKJIIOHCHHUEC

NA-1  OIIK-1  Ucnons3yer
3aKOHBl M  3aKOHOMEPHOCTH
MaTeMaTH4YeCKHX HAayK H HX
B3aUMOCBSI3€H IpHU HM3YyYCHHH,
aHanmze OHoIOrHYecKuX
00BEKTOB U IIPOLIECCOB

116.

Tema 16 UToroBoe TectupoBaHme

HUA-1  OIIK-1  Hcnonesyer
3aKOHBI M 3aKOHOMEPHOCTHU
MaTeMaTHYECKUX HayK U WX
B3alMOCBA3€ IpU U3YYEHHUH,
aHam3e OHOIOTHYECKHUX
00BEKTOB M MPOIIECCOB

Kputepun oueHku oTBeTa JOBOIATCS O CBEACHHS OOy4alOUIUXCS B Hadalle 3aHSITHIA.
OrnieHka 00BSBIISIETCS 00YUaIONIEMYCsl HETIOCPEJACTBEHHO MOCIIE YCTHOTO OTBETA.

MIkana Kputepuu ouneHuBanus

Omenka 5 - oOyJaronuiics MOJTHO YCBOWI Y4eOHBIN MaTepHa;

(oTm4HO) - TOKA3bIBACT 3HAHUE OCHOBHBIX MMOHATHH TEMBI, TPAMOTHO TIOJIB3yETCS] TEPMUHOJIOTHEH;
- MPOSBIIET YMEHUE aHAIHM3MPOBaTh W 0000mark HHOOPMAIMIO, HABBIKA CBSI3HOTO
OINUCaHMs SIBICHUI U IPOLIECCOB;
- IEMOHCTPUPYET YMCHHE W3JIarath y4eOHBIH MaTephal B ONPEACICHHON JIOTHYCCKOMN
MOCIIEI0BATENBLHOCTY;
- TIOKa3blBa€T YMEHHUE WJUIIOCTPUPOBATh TEOPETUUECKUE TMOJOXKEHHUSI KOHKPETHBIMU
MIpUMeEpPaMu;
- IEMOHCTPUPYET CHOPMHUPOBAHHOCTh U YCTOMYMBOCTH 3HAHHM, YMEHUN U HABBIKOB,;
- MOTYT OBITh [OIYHICHBI OJHA—IBE HETOYHOCTH MPH OCBEIIEHHH BTOPOCTEIIEHHBIX
BOIIPOCOB

Ornenka 4 OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAHHMSAM Ha OICHKY «5», HO TMPH 3TOM MMEET MECTO

(xoporro) OJIMH M3 HEIOCTATKOB:

COOCPKAHNUE OTBETA,

- B YCBOGHHHM Yy4eOHOTrO MaTepuaja JOIMYIEeHb HeOONbITHEe TPOOeNbl, He HCKA3WUBIINE
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- B M3JIOKCHUU MaTepuraja JoNyICHbl HC3HAYUTCIbHbIC HCTOYHOCTHU

Ouenka 3 - HETOJIHO WJIM HETIOCIIeJOBATEIbHO PACKPBITO CoAep KaHUe MaTepuala, HO IoKa3aHo ollee
(YIOBNIETBOPHUTENIFHO) | MOHMMAHHE BONPOCAa M IPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC ISl JalbHEHIIEero

YCBOGHUSI MaTepuara;
- UMEITUCH 3aTPyIHEHUS WM JTOMYIICHB! OIIMOKH B ONpPEACTICHUN MTOHATHH, UCTIONBE30BAHUN
TEPMUHOJIOTHH, OINWCAHWH SBICHHA W TIPOLECCOB, HWCIPABICHHBIC IIOCIE HABOIIIINX
BOIIPOCOB;
- BBIBJICHA HEIOCTAaTOYHAs c(hOpMHpPOBaHHOCTh 3HAaHWW, YMEHHA W HaBBIKOB,
oOyJaronuiics He MOJKET IPUMEHHUTH TEOPHIO B HOBOH CHUTyallnu

Orenka 2 - HE PacKpPHITO OCHOBHOE COMIEpKaHNE YIeOHOTO MaTepHaa,;

(HEyIOBIIETBOPHUTEIHHO)

- oOHapy)XeHO HE3HaHHWE WJIM HEIMOHUMaHWe OoNbIIel WM Hambosjee BaKHOH YacTH
yueOHOTO MaTepHaa;

- JIOMYIICHBI OIIMOKH B OMNPEICIICHUM TMOHATHH, MpPU HCIOIb30BAHUU TECPMUHOJIOTHH, B
OTNMCAaHUM SIBJICHUH M TMPOICCCOB, PEIICHUH 3ajad, KOTOPbIC HE WCIPABICHBI IOCIE
HECKOJIBKMX HaBOAAMIUX BOIIPOCOB;

- HE C(bOpMI/IpOBaHLI KOMIIETCHIINUU, OTCYTCTBYIOT COOTBCTCTBYIOIIMC 3HAHUA, YMCHUA U
HaBBbIKH

4.1.2 OT4yer no npaKkTu4eckoii padore

OTyeT MO MPaKTUUECKOW pabOTe WCIOIb3YETCs JUIsi OLEHKH KauyecTBa OCBOCHUS
o0Oy4aromuMcsi OCHOBHOM TMpodeccruoHalbHON 00pa30oBaTeNbHON MPOrpaMMbl MO OTAEIBHBIM

TCMaM

JIUCLUIIIINHEL

Ortuer OLICHUBACTCS OIICHKOM «OTIIMIHOY, «XOPOIIOY,

«YJOBJIETBOPUTEIILHO» WJIM «HEYJIOBJIETBOPUTEIIHO» WM OLIEHKOM «3aU4TE€HO», «HE 3aU4TCHO».
OrneHka «3a4TeHO» CTaBUTCS 00ydaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUAM,
YCTaHOBJICHHBIM JJIS1 OJIOKUTEIBHBIX OL[EHOK («OTIHYHOY, «XOPOIIOY, «yJA0BICTBOPUTEILHOY).
OTuer 1o NMpakTHYECKOW padoTe MPEACTABISAETCS B BIIE MUCbMEHHON paOOThI WM B BUJIE
daiina, comepkaliero penieHue pPAacCMOTPEHHBIX Ha 3aHSATUU TMPUMEPOB U BBINOJHEHUE
YIPaXHEHUH JIJIs1 CAMOCTOATEIbHOU PaboThl.
Conepxanue OoTueTa U KPUTEPUM OLIEHKH OTBETa JIOBOJATCS 1O CBEACHUS O0ydarolmuxcs B
Hayase 3aHsATUi O1ieHKa 00bsIBIsieTcs 00y4aroIIeMycsi HEIOCPEICTBEHHO MOCIIE CAAYU OTYETA.

MIxana

Kpurtepnu oneHnBanus

Orerka 5
(OTIMYHO)

- U3JIOKCHUEC MaTE€puralia JOru4HO, 'PaMOTHO;

- CBO60,E[HOC BJIaACHHUEC TepMHHOJ’IOFHGﬁ;

- YMCHHUC BBICKA3bIBATb U 000CHOBaTh CBOH CYXKACHUA TIPU OTBETEC HA KOHTPOJIbHBLIC
BOIIPOCHI;

- YMCHHEC OITUCBhIBATh 3dKOHBI, SABJICHUS U IIPOLICCCHI;

- YMCHHE TPOBOAWTH U OLICHMUBATH PE3YyJIbTAThI I/IBMCpeHI/Iﬁ

Ouenka 4
(xopom0)

- U3JIOKCHUC MaTepHralia JOrM4IHO, 'PaMOTHO;

- CBO60,Z[HOC BJIaICHHUEC TepMHHOJ’IOFHGﬁ;

- OCO3HAHHOC MPUMCEHCHUEC TCOPETHUCCKUX 3HAHWUM JJISI OTIMCAHMS 3aKOHOB, SIBJICHUU U
IpoUEeCCOB, MPOBCIACHUA W OLCHUBAHHUA PE3YJILTATOB I/I3MepeHI/II71, HO COACpXaHUEC H
(bopMa OTBC€TA UMCHOT OTJACIBbHBIC HCTOYHOCTU

Ouenka 3
(YIOBIIETBOPUTENHHO)

- U3JI0’KCHNE MaTepHaa HEMOIHO, HEMOCIIEI0BATENBHO;

- HETOYHOCTHU B ONPENETICHNUH MOHATHI, B IPIMEHEHUH 3HAHUH 7SI OMHMCAHUS 3aKOHOB,
ABJICHUH W TPOIECCOB, PEIICHWsS KOHKPETHBIX 3a/a4, MPOBEICHHS W OLCHUBAHUSA
pe3yIbTaTOB U3MEPEHHUI;

- 3aTpy/JHEHHs B 000CHOBAHUH CBOUX CY>KACHHH;

- 00Hapy)KMBaeTCsl HEIOCTAaTOUHO ITy0OOKOe MOHUMaHHe H3YUeHHOT0 MaTrepualia

OrneHka 2
(HEYIOBIIETBOPUTEIIHHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETHIECKUX 3HAHUIL;

- JONYIICHbl ONIMOKM B OINPEJENCHUH MOHSATHH W ONMCAHWH 3aKOHOB M IPOLIECCOB,
HCKaXXEH HX CMBICI, HE pEIIeHbl 3a/]aud, HE MNPABWIBHO OLEHMBAIOTCSA PE3YyIbTaThl
H3MEpeHuls;

- He3HaHHE OCHOBHOTO MaTepHajia y4eOHOW MpOorpaMMBl, JOITyCKAIOTCA IpyOble OMHOKH
B U3JIOKCHUH

IIkana

Kpurepuu onennBanus

O11eHKa «3a4TEHO»

- U3JIOKCHUEC MaTCpurajia JOru4HO, I'paMOTHO,
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- cBOOOJIHOE BJIJICHHE TCPMHHOJIOTUCIH;

- YMCHHE BBICKA3bIBaTh M OOOCHOBaTh CBOW CYXKICHHUS IMPH OTBETE HAa KOHTPOJBHBIC
BOIIPOCHI;

- YMEHHE ONUCHIBATh (HYN3NIECKHE 3aKOHEI, SIBJICHUS M ITPOIECCHI;

- YMEHHE IPOBOANUTH U OLICHUBATH PE3YIIbTATHl H3MEPEHHIA;

- CIIOCOOHOCTD pemaTh HHKCHEPHBIE 33/1a4H (IOMyCKaeTcs HaJMINe MaJO3HAYHTEIbHBIX
omrOOK MM HETOCTATOYHO TIOJTHOE PACKPBITHE COIEp KaHNE BOIIPOCA HIIH IIOTPEITHOCTH
HENPUHIMITHAIEHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).

OneHka «He 3a4TEHO»

- OTCYICTBHE HEOOXOAWMBIX TCOPETHUYECKHX 3HAHUM; [OMYIIEHHl OMIMOKH B
OIIPEACTICHNH MOHATHH W ONHCAaHWH (PU3MYECKHX 3aKOHOB, SBICHHH M IPOLECCOB,
HUCKAKEH KX CMBICI, HE PEIICHbl 3aJauyd, HE IPAaBUIbHO OLICHUBAIOTCA PE3YJbTAThI
U3MEpPEHUN;

- HE3HaHHWE OCHOBHOTO Marepuajia y4eOHOH MporpaMMBbl, JOIyCKaloTcs rpyOble OmMOKN
B U3JI0’KCHUU.

HN-1 OIIK-1 Ucnonab3yeT 3aKOHBI H 3aKOHOMEPHOCTH MATEMATHYECKUX HAYK M HX
B3aUMOCBSI3ell IPH U3yYeHNH, aHAIU3e OHOJI0THYeCKNX 00beKTOB U IPOLecCOB

Tema 1 «Marpunbl. JledicTBUSI HAX HUMW»

HpaKanecxoe 3aJaHMe:

BBIYHCIANTD:
1. 5A

2.2B

3. 5A+B;

4. A-2B;
5. A*B

ecian A = (

H

3
1.

Z;BZO—l
4 1 2

Beruncnuts matpuny C = 5A — B, rze
-1 -1 2 ~ (-5 =2 0
A

0 4 1 -2 1 5

Jansl matpunel A u B, naiitu matpuny C = A - B.
1 2 0

, A=|-1 -3 0
1 4 1

10 -8 A -03 -0,7

7 -3) 12 31

1 2 -1
31 0

. 2
Haiitu A“, roe 3 4




Bonipocsl 1 3agaHus 1JI KOHTPOJISI 3HAHU I

1. Cdopmynupyiite onpeneaeHre MaTpHIbl, €€ pa3Mep U JIEMEHTHI.
Kak Ha3bpIBalOT JMaroHanyu MaTpuibl?
Kakue Matpuiibl Ha3bIBalOT paBHBIMU?
Yro Takoe KBaJpaTHas, JUaroHanbHas, €IMHUYHAs MATPULbI?
Uro Takoe TpeyrojabHas U HyJeBas MaTpULbI?
Yro Takoe BEKTOpP-CTOJIOEL, BEKTOP-CTPOKa?
Kak onpenensiercst Marpuna 1-ro nopsiaka, TpaHCIIOHUPOBAaHHAs MaTpuLa’?
Kak mpou3BecTH cl0oXeHHue MaTpULl 1 YMHOXKEHUE MAaTPUILIbI HAa YHUCIIO?
Kak naiitu npousBenenue 2-x Matpun??

©ONDU AWM

Tema 2 «@opmyasl Kpamepa. Meton I'aycca»

IIpakTnyeckoe 3aganue 1: PemuTh crucTeMbl TMHEHHBIX YPaBHEHUM
Oransl BHIIOJHEHUS 3aJaHMs:

1. Meronom I"aycca:

2. Merogom Kpamepa

1.1. 1.2.

dxn - x,+dr, =15,
3x—xg+xy =8

—in+r, +x, =0

1.3.
dx -3r,+3x, = -4,
2y —xptr =2,

n+r, +x =14

15.
Am-Zn,+x, =13
nA+3x-dx,=-9,

11.

dx - r,+dr,

in-x,—x, =3
—ntdn-x=-0,

-n-r,+3r, =2

1.4.

nt+r,-x=0,

H-Et =4,

—nt+r+rn =2

1.6.
ntrn+r =1
B -xg+dry =35,

dx+x,+4x, =2

Bomnpocsl 1 3a1aHusA JI1 KOHTPOJISI 3HAHM M.
1. Yto Ha3BIBAIOT CUCTEMOU JTMHEHHBIX YpaBHEHU?
2. Kaxoii Buj nMeeT MaTpu4Has opMa CUCTEMbI TMHEWHBIX YpaBHEHU?
3. UeM OTIMYAIOTCS OCHOBHAS M paclIMpeHHas MaTPUIbl CHCTEMbI JIMHEHHBIX
ypaBHEHUN?
4. CdopmynupyiiTe MOHATHS: PELICHUE CUCTEMbI JIMHEHHBIX YpaBHEHUH,
COBMECTHAsl, HECOBMECTHAsI CHCTEMBI.
5. Yo 3HAUUT pEIIUTh CUCTEMY JIMHEHHBIX ypaBHeHUI? UTo Takoe
onpeJieleHHas1, HEONPEIEICHHAs CUCTEMBI?
6. UYro npexacrasiuser u3 ceds meron ['aycca perieHus: CHCTEMBI JIMHEHHBIX
ypaBHEHUN?
Yro npencrasisieT u3 cedst Meto Kpamepa perieHust cucTeMbl JINHEHHBIX YpaBHEHUH?
Tema 3 «@opmyasl Kpamepa. Metoa I'aycca»
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IIpakTuyeckoe 3axanue 1: Bapuanr 1
1. Pemmth cucTeMbl TMHEHHBIX ypaBHEeHUH 10 hopmynam Kpamepa u metomom ["aycca:

3x+4y =11 5x—-2y+z=-1
a) 5y +6z=28 0) {2x+y+2z2=6
X +2z2=7 X-3y-z=-5
Bapuant 2
1. Pemuth cucTeMbl TMHEHHBIX ypaBHeHHH o popmynam Kpamepa u metoaom ["aycca:
3X+2y+z=5 3X+3y+2z=-1
a)< X+ y—z=0 0) <2x+y—-z=3
4Xx—-y+52=3 X—2y-3z=4

Bonpocs! u 3agaHus 1Jisi KOHTPOJIsS 3HAHUIA.
. Chopmynupyiite onpeaeneHue MaTpullbl, € pa3Mep U 3JIEMEHTHI.
. Kax Ha3pIBaIOT MuaroHagy MaTpUIbI?
. Kakue mMaTpuiipl Ha3pIBatOT paBHBIMU?
. Uto Takoe KBajpaTHasi, TMaroHajabHast, eANHUYHAS MATPHIIBI?
. Uto Takoe TpeyroyibHasi U HyjeBas MaTpULbl?
. Uto Takoe BeKTOp-CcTO0eI], BEKTOp-CTpOKa?
. Kax onpenensercst matpuna 1-ro nopsijka, TpaHCIOHUPOBaHHAsA MaTpuLa?
. Kax mpousBectu crnoxxeHre MaTpuil 1 yMHOKECHHE MaTPHUIIBI HA YHCIIO?
. Kax HaiiTu nmpousBeneHue 2-x MaTpuir?
10.  Kaxkwue BbI 3HaeTE DJIEMEHTApHBIE MPeoOpa30BaHMSI MATPUIL?
11. Kak BpIUMCIUTE OonpeaenuTenb KBaapaTHoi MaTtpuls (1, 2, 3 mopsiaka)?
12.  CdopmynupyiiTe mpaBUIO TPEYTOJIBHUKA IS BBIYUCICHUS OTIPEIEIATENS 3
HOpsIZIKA.
13. Hasosure cBoiictBa onpeaeauressi(1-3).
14.  Hasosure cBoiicTBa onpeaenuTens (¢ 4-ro, KpoOMe pazIokKeHHs M0 IEeMEHTaM
CTPOKH WJIM CTOJIOIA).
15.  Yto Takoe MUHOD, areOpandeckoe 0mnoIHeHue?
16.  Kak mpou3BecTH pa3iioKeHHE OTPEACTUTEINS MO AIEMEHTaM CTPOKH WJIH CTOJI01a?
17.  Yto Takoe BeIpoXkAeHHAas (0COOEHHAas) U HEBBIPOXKICHHAs (HEOCOOCHHAs)
MaTpHIIBI?
18. Chopmynupyiite cBONCTBa BHIPOKICHHON U HEBBIPOXKICHHON MATPHIL.
19. Uto Takoe npucoeAMHEHHAsT MaTpHIla?
20.  Yro Ha3pIBalOT 0OpAaTHOW MATpHUILIEH?
21. Omnpenenute MOHATHS: paHT MaTpUIIbl, 0a3UCHBIII MUHOD, CBOIICTBa paHTa
MaTpHIIBL.
22.  Yto HA3BIBAIOT CUCTEMOM JIMHCWHBIX ypaBHECHU?
23.  Kakoii Bux numeer MatpuyHas popMa cUCTEMBI JIMHEHHBIX ypaBHEHU?
Tema 4 «IIpousBognasi QyHKUIMI
IIpakTnyeckoe 3axanue 1: caMOCTOSATENHHO BBITOJIHUTE 3aJaHHS IO UCIOIb30BAHUIO
dbopmyn u mpaBmi qudPepeHpoBanns, a Takke GopMyIbl TPUOTUKEHHOTO BEIYUCIICHUS
3Ha4YeHHs (YHKIHUU B TOUKE C OMOIIbI0 tuddepeHiuana.
DTarnbl BHIIOTHEHUS 331aHUS:
|. Haittu npousBoHyto u nuddepeniman GpyHKIni:

1) y=2x*-0,3x"+3 2) y:%x14—§x6+x2/3

O©OoOo~NOoO oIk WwWN -
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3) y=23{/?—3i/?+2x 4) y=4x5+%—1
x

5) y=>—%x+ = 6) y=%+¥—3&
X X X

Il . Haiitu npon3BOoAHYIO CyMMBI U Pa3HOCTH ()yHKIIUH:

)y=2e*+4 2) y =sinx + Inx
3) y = 3cosx — 5x 4 y=2"+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5
7)y =2Inx — e* + X2 8) y = 2c0sx + 3sinx
9)y:ex—x3 10)yzlnx+2X
11) y=5"-x° 12) ¥ =Sin X+2c0sX - 3X
[1l. HaiiTu mpou3BoIHYIO POU3BEACHHS U YACTHOTO (DYHKIIHI:
1)y=x5Inx 2)yzsinxx3
y = X y = 5X + 3
3) 2x° -3 4) 2x?

IV. HaiiTu ipou3BOHYIO CIIOKHOM (DYHKITHH:
1) Y= (2x* -3)° 2) y = (sin x—cosx)’

3) y = /3x% — 2x 2) y:tge’(Zx2 —3)
5) ¥ =3/(2x-5) 6) ¥ =I(2x* -3)

7 Y= cos® 3x g) V= 2'% 4+ xsin 2x
y= arcsin x
9) ¥ = 5% — x’tg2x 10) arctgy/ x> -1

V Haiitu npubikeHHOe 3HauUeHHe:

1) sin 46° 2) V25,02

3) tg460 4) 3\18;21

5) (x)=%7x* -8x~16 npu x=4,05

f(x):1x3—5x2+x—l npu  x=0,01
6) 2

Bonpocel 1 3a1aHUA I KOHTPOJISI 3HAHUH.
1.Chopmynupyiite onpeaeneHne Mpou3BOTHON (PYHKITUH.

2. Copmynupyiite mpaBuiIa HaX0XKIACHUS TPOU3BOIHBIX

3. 3anumuTe GOpMYIIBI TPOU3BOAHBIX JIEMEHTAPHBIX (DYHKINH.
4. Yto HazwBatoT auddepenunanom GpyHKun?

5. Yemy paBeH nuddepenuuan aprymenra’?
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6. 3anuuute GopmMyay NPUOTUKEHHOTO BEIUMCICHUS 3HaUeHUsI QYHKIIMHU B TOUKE.

Tema 5 «IIpusokeHue NPOU3BOAHOM K MCCJIET0BAHUIO QYyHKIUID)
IIpakTHyeckoe 3a1anue 1: caMOCTOSTEIHHO BBIMOIHUTE 3aJaHUS
Dranbl BHIIOJHEHUS 3aJaHUs:

|. BeruucauTh mpenensl, UConb3ys npasuio Jlonurans:

. -1 . Inx
L I!m esin X " UT x-1
— 2 —
2 lim G © 1M = 5,2
3 2 X
3 le_m Xx++24x ? I!mi—;
. *— . Z-1+In2
) ILII] ()3(2 —i 10 I!D;l : sinJ;n
s iy 1 lim
. sin x . cosx—-1
> I!EP cosx —e* e IHO e* -1
Il. HccnenoBaTth (GyHKIMIO M TOCTPOUTH €€ rpaduk
1) y= %x“ —gxz
yy=e”
3
3 y= foz

4) y(x)=In (X2 +1)

Bonpocsl 1 3agaHus 1y KOHTPOJIsI 3HAHUH.

1.Chopmynupyiite npaBuio Jlonurans.

2.HazoBute ycnoBue Bo3pacTaHUs (PyHKIIHH.

3. HazoBuTte ycnoBue yObIBaHUS (PYHKIIHH.

4. HazoBure ycioBue dKkcTpeMyMa () yHKITUH.

5. ChopmynupyiiTe airTOPUTM HAX 0K ICHHS HAMOOIBIIIETO M HAMMEHBIIEr0 3HAUCHUI
(GyHKLINU Ha OTpE3Ke.

6. ChopmynupyiTe alropuTM UCCIeNOBaHUs (YHKIIUN HA BBITTYKIOCTD.

7. ChopmynupyiiTe anropuT™M HaXOXKACHUS TOUEK repernda QyHKIUH.

8. ChopmynupyiiTe 3Tansbl MjIaHa UCCIETOBaHUS (QYHKITUU.

Tema 6 «Haxo:xnenne npon3BoAHBIX)
IIpakTHyeckoe 3axanue 1:
Bapmuanr 1
1
1. HailiTi uHTEpBaibl MOHOTOHHOCTH U AKCTPEMYMBI QyHKUUU: Y = Z X'+ =% X2,

3

2. Ucnionw3ys npasuio JlonuTans, HAWTH CIEIYIOIINE PEACIIbL:
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sin 5x 2) Limﬂ

X—>+to X

1) Lim

-0 sin 10x '
3. Haiitu cnemyroniue npeaeibl:

lim (2° + 4x-1)
a) X—1

. 2x% —14x
lim 7
6) *2° 2X° +4x
4. HaiinguTe npou3BOAHbIC (DYHKIIHIA:
2) y=3x°+7xx .
y= 1+1tg2x
B) 1-tg2x :

5. Haiitu nnpenenst:
. 3X
Im —

a) x=0 SIN X

1. HaliTin mHTEpBAIIBI MOHOTOHHOCTH U SKCTPEMYMBI QYHKIIUU: Y =

. 5x®—3x?+4
B) ¥ X —TX

. X’ +5x+6

lim =———="—
F) X—>-3 X+3

5 y=¢"(2-x),

r) y=(x* —4\/§+3)4.

3X
lim (1— §j
6) X—>00 X

Bapuanr 2

2. Ucnonb3ys npasuiio Jlonurans, HAiTH CieIyroIue mpeaeibl:

X —-X

1) Lim 953X, 2) Lim&—"°
xﬁg COS X x>0 SIn X
3. Haiitu npenensl:
lim (5x° —18x)
a) X—3
2x* —4x

lim >
6) X0 3X+6X
4. Haiinute npon3BOAHbIE (DYHKIIHIA:
%) y =5x* +6X6\/;;

_ l+ctg4x

B) V= 1-ctg4x ;
5. Haiitu npenenst:

. 5sin 7X

lim ———
a) x=>0  3x

+X
i X2 —x+1

p) *7* 2X" +3X—2
2x?> —5x—3

lim —
r) *%3x” —10x+3
5) y=(x*+5)In 2x.

) y:(3x—\/;+1)5_

lim (1— 3x)x

6) x—0

Bonpocel k Teme IuddepeHunanbHoe HCHUCIEHHE

1. Uto Ha3wIBatOT QyHKIHEH?

2. Kak omnpenenuTs, BO3pacTaromias Uik yobiBaromas GyHKIus?

3. ChopmynupyiTe MOHATHE OTpaHUYEHHAs () YHKITHSI.

4. Kakas (pyHKIMS Ha3bIBAETCS 3JI€MEHTapHON?

5. YUemy paBHBI CyMMa U NMMPOU3BEICHNE OECKOHEYHO MAJIbIX (PYHKITUI?



6. Uemy paBeH mpezest Mpou3BeIeHUsI IBYX (YHKITHI?

7. ChopmynupyiiTe epBbIid 3aMedaTeNbHBINA Tpeaes.

8. Uro Takoe npupalieHue aprymMenTa, npupaenue Gpynkuun? IpouuoctpupoBarts ¢
MOMOIIBIO PUCYHKA (Tpaduueck).

9. Onpenenure 001aCTh ONPEACICHUS U 00JIACTh 3HAYCHUH (QYHKLIUU.

10.
1.
12.
13.
14.
15.

Cdhopmynupyiite Teopemy Beiiepimrpacca o GyHKIIUN, HEIPEPHIBHON HA OTPE3KE.
UYrto Takoe apryMeHT 1 3HaueHHue PyHKIuu, rpaduk GyHKIUNA?

Kakas ¢yHKIMS Ha3bIBa€TCSI MOHOTOHHOM?

Kak naiitu ¢pyHkmnuro, oOpaTHyrO 1aHHON?

Urto Ha3BIBAIOT MpeesioM (DYHKIIMH B HEKOTOPOM TOUKe?

Uemy paBHBI IPOU3BEICHUS OECKOHEYHO MOl (YHKIIMH HA YHCIIO U Ha

OTPaHUYEHHYIO (QYHKIHIO?

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

YeMy paBeH Ipe/ell Ipou3BeieHUs PYHKIIUN Ha TTOCTOSHHBIA MHOXKHTEIb?
Cdhopmynupyiite BTOpoil 3aMeuaTeNbHbli Ipeaes MpH X— 0.

Onpenenutb HENPEPHIBHOCTH QYHKIIMH Yepe3 MpUpalieHue.

Kakumu Oynyt cymma, mpou3BeieHUe U YaCTHOE HENPEPBIBHBIX (QYHKIMI?
OnpenenuTb OrpaHUYEHHOCTH JJISl HETIPEPBIBHOM HA OTpe3Ke ()yHKITHH.
Ilepeuncaure cnocoObl 3a7jaHNs QYHKIHH.

Kakas ¢yHKIMS Ha3pIBa€TCsl CTPOr0 MOHOTOHHO?

Kakas ¢pyHKIMs Ha3bIBaeTCS CIOKHON?

Kakyto ¢pyHKIMIO Ha3pIBalOT OECKOHEYHO OOIBIION?

Ecnu o - 6eckoHeuHo manasi, To kKakoi oyaer gpynkuus 1/o?

UYemy paBeH Ipeiea YaCTHOrO ABYX (yHKIUI?

Cdhopmynupyiite BTOpoit 3ameuaTenbHbli peaen npu x—0.

Urto Ha3bIBalOT TOYKAMU pa3pbiBa QyHKIUH?

Korna HenpepbiBHa cliokHast PyHKIUSA?

Chopmymnupyiite Teopemy bonbiiano-Komm my1st HenmpepbIBHOM Ha 0Tpe3ke QyHKIIUH.
Kak onpenenuTs 4eTHOCTh M HEYETHOCTh (PYHKLIUU?

Kak onpenenuts nepuon4HoCTs QyHKIUU?

Uto Ha3bIBaeTCS OKPECTHOCTHIO C IIECHTPOM B TOUKE Xo U PAAHYCOM €7
Kakyto ¢pyHKIHIO Ha3bIBalOT OECKOHEUHO MaIoi?

35.Yemy paBeH npezes CyMMbl (pa3HOCTH) ABYX (QYHKIUIN?

Tema 7 « Heonpenesennsiii uHTErpaJ. Cpoiicrea. Meroabl HHTErpHPOBAHUS

IIpakTH4eckoe 3a1aHue:

Haiitu unterpanisi.

Oranel BHIIOJHEHUS 3aJaHUS:

1. Mcione3yst HEMOCPEICTBEHHOE UHTETPUPOBAHUE
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Bonpocel 1 3a1aHUA I KOHTPOJISl 3HAHUH.
1.Yro Ha3pIBatoT nepBooOpa3sHON QyHKIUU?
2. Yto Ha3bIBAIOT HEOMPEAETIEHHBIM UHTETpasioM (PYHKIIMU?
4. Kakue cBoiicTBa HEONPEAEIEHHOTO HHTErpaia Bbl 3HaeTe?
5. Kakue MeTo/ibpl IHTETpUpOBaHMsI Bbl 3HaeTe?
6. Kakue gopmyssl u3 TabIUIbl HHTETPUPOBAHNUSA BbI 3HaeTe?
Tema 8 « MeTo1 HHTerpUpPOBAHMS 110 YACTSAM B HeONpeleJIeHHOM HHTerpaJie»
IIpakTuyeckoe 3axanme 1:
Haiitu naTerpas.
Dranbl BHIIOJHEHUS 3aJaHUs:
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Bonpocs! n 3a5anus 111 KOHTPOJISI 3HAHUH.

1. Kakue MeTo/pl HHTETpUpOBaHUsI Bbl 3HaeTe?

2. Kakue ¢opmysbl U3 TaOJIUIBI MHTETPUPOBAHUS BbI 3HaeTE?

3. YeM oTauyvaercss METOJ MHTETPUPOBAHUS 110 YACTSAM B HEOIIPEIEICHHOM UHTETpajie OT
paHee U3y4EHHBIX METO0B?

Tema 9 « OnpenesieHHbIH HHTerpaJ. MeToAbl HHTETPUPOBAHUS»
IIpakTHyeckoe 3axanue 1:

BbruuciuTh MHTErpalibl pa3InyHbIMUA CLIOCOOAMH.

OTanbl BLITOJHEHUS 3aJaHus:
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Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.
1.YTo Ha3bIBaIOT KPUBOJMHEHHOMN Tpanenuen?
2.Yt0 Ha3bIBAIOT OINPEAEICHHBIM UHTETPAJIOM?
3. 1o xakoii popmyre BBIYUCIACTCS ONpeAeTCHHBIA HHTETpa?
4. Tlepeuucnute CBOMCTBA ONPEEICHHOTO HHTETpaIa.
5. Ilepeuncnure U OXapaKTepU3yWTE€ METOJAbl MHTETPUPOBAHUS B OINpPEAECICHHOM
UHTETpae.

Tema 10 « IIpuiiokeHne onpeaeT1eHHOT0 HHTErPaJia K BbIYUCIEHUIO MJI0IIA/1ei
I10CKHUX Guryp»

IIpakTuyeckoe 3axanme 1:

Bbruucnuth miuomaam obnactel, orpaHMUEHHbBIX IpaduKaMH 3a/IJaHHBIX (QYHKIMHA.

Dranbl BHIIOJHEHUS 3aJaHUs:

. py=32-2' y=-dz

2. w=5%, y=3/x, =z=4

3. =2=5-y), T=-dy

4. p=+4=-1, y=0, z = In4,

B,  y=sing, ymeosx, x=0 {zz0).
i. y=4T, y=1/z, x = 16.

Bonpocsl 1 3a1aHusA VI KOHTPOJISI 3HAHM M.

1.YTo npou3oiaeT, eciu NOMEHSATh MECTaMU MPEeAeIIbl MHTErpUpPOBaHUs?

2. UTto mpou3onaeT, €ciii OTPE30K HHTErpupoBaHusi [a,b] pa30uTh Ha JBE YaCTU TOYKOM
c?

3. Ecm monpiaTerpanbHas GyHKIMS Ha OTpe3Ke [a,b] He MEHseT 3HaK, TO KaKOH 3HaK
MMeeT UHTerpan?
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4.Chopmynupyiite popmyny Herotona — Jleitoauria.
5. Kak BBIMUCIUTH TUIOMIAL GUTYPHI, 3aKITIOYCHHON MEX Ty rpadukamMu N1BYX (yHKIIHA?

N «HHTerpupoBaHne GYHKUHH 01HOIH NMepeMeHHOMH»
/ \ 19 — Bapunaut
N Haiitu HHTerpasisl ceayiomnx pyHKUHii:
Sl fs-hyar 6. [
TN2x + 1
1 1) 2
2 J’{lj_T__JdA 7 J\ dx
X X x® -1
/3. _[45 z' dz 8 je“”"‘ sin x dx
0
/o (!X I”)Z\
» 4.-! —== 9. |e dx
%/ 8Vx~© 0
A 2
S j_f3‘ - | dk 10. [(x+1)e™ e
/ ~ l\\ 1 + /‘ <'\
\\:

S —

KouTposnbHas padoTa no teme:
«HHTerpupoBanne QyHKUHN 0AHOH NepeMeHHOH»
18 — BapuauT

—7_ HaiiTH HHTerpaisl cleayoLUuX QYHKII:

)T L f@-3ut)du 6. [(2+3x) dx
I 1) ¢ Xdx
~ \X x’) Tyxt -2
C ST 5. [cos3xdx
" 3 =
| -1
, dx
4 jd”_- 9. |e* =
3 ] v
/ 1
5 ﬂZ' _;Wdz 10. {.\"sinxcir
/ \."lfz' ) .
7
%,

BOHpOCbI Imo TeMe I/IHTerpaJIbHOB HCYHUCJICHHUC

1. Cdopmynupyiite nmoHsaTue nepBooOpasHon PyHKIIHH.
2. CdopmynupyiiTe NOHATHE HEONIPEIEICHHOTO HHTErpaa.
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3. HazoBwuTe cBoiicTBa HEOMpPEEICHHOTO HHTETpaa.

4. Kakue MeTo]1bl IPUMEHSIOTCS /111 UHTETPUPOBAHMSI B HEOIIPEIEIIEHHOM HHTErpaiie?
5. Cdopmynupyiite MOHITHE OMPEIEIIEHHOTO HUHTErpaJa.

6. Ha3zoBute cBO¥iCTBa ONpEEICHHOIO HHTETpaIa.

7. B d4em 3aKkiIr04aeTcs TeOMETPUIYECKUN CMBICIT HHTETpaia?

8. B yem 3akmiovaercst pU3NUECKUI CMBICT HHTETpasia?

9. Kaxkue MeTObpI MPUMEHSIIOTCS ISl HHTETPUPOBAHUS B OIPEICIICHHOM HUHTErpaje?
10. Kak npumeHsieTcsi HHTerpall JAJsl BBIYUCICHUS TUIOMAACH TIOCKUX Guryp?

11. Kak npuMeHsieTcss HHTErpaj AJsl BEIYUCICHHUS 00bEMOB Tell BpalleHus?

Tema 11 « [uckpeTHasi ciiydyaiiHasi BeJIMUMHA, €€ YHCI0BbIE XaPAKTEePUCTHKH
IIpakTnyeckoe 3aganue 1:

Oransl BHIIOJHEHUS 3aJaHMs

1. Haiitu MaTemaTHuecKkoe 0XKHMJIaHUE TUCKPETHON CIydyallHOW BEIMYMHBI, 3Has 3aKOH €€

pacrpeieeHus:
X 2 5 4
p 0.4 0.35 0.45
2. JlaHbl 1BE cily4ailHble BETMYUHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7

Haiitu matematrueckoe oxugaHue BETUYUHBI 2X + 3y.

3. CrnyualiHple BEIMYMHBI X, Y M Z He3aBUcUMBL. HaliTu aucnepcuro ciydaiiHOR
BenmuuHbI X + 4y — 8z, ecim J{(x)= 3, A(y) = 7, A(2)=1.

4. CnyyaiiHble BEIUYMHBI X, y HE3aBUCUMBL. HaliTu nucnepcuio ciy4aiHbIX BEIMYUH X +
Syu3x + 6, ecmu JI(x) =2, A(y)=6,

5. Jlucnepcust ciaydallHOM BEIMYMHBI X paBHa 5. HailTu nucrepcuro ciaeayromux
BEIMUMH: a) X — 1; 0) -2x; B) 3x + 6.

6. CiryuaiiHas BeJIMUMHA 3a/1aHa 3aKOHOM paclpeesIeHUs
X 2 4 3
p 0.4 0.5 0.1

Haiitu cpeagnee kBaipaTHYHOE OTKIOHEHHE.

7.Beioupator 10 xopos u3 100 ans caaum Ha msicokomOuHaT. Kaxnoe u3 10 KUBOTHBIX
MOJKET ObITh 00JBbHBIM. ONIpeAeTUTh CIy4aliHyI0 BEJIMYUHY U TIEPEYUCIIUTD BCE €€ 3HAUEHUSI.

8.B03MOXKHBIe 3HAUEHHS CTyJaiiHOM BENMYMHEI TAKOBBL: X1= 2, X2 = 0, X3 = 3. HI3BecTHBI
BEPOSATHOCTH TEPBBIX IBYX BO3MOXHBIX 3HaueHuil p1 = 0,4, p2 == 0,15. CoctaButh 3aKOH
pacnpeneneHus AMCKPETHOMN ClTydyaliHOM BETMYMHBI X.

9.Ha 0TKOpMOYHOM 3KMBOTHOBOJYECKOM KOMIIJIEKCE OBLIO OCYIIECTBIEHO KOHTPOJBHOE
B3BemmBanue crajga ceuHeil u3 100 ronos. [lomyuensl cnemyromme pesynbrarsl: 40% umeror
Mmaccy 55 kr, 26% —60 xr, 14% — 65 xr u 20% — 70 xr. OnpenenuTs TUCKPETHYIO CIy4allHYIO
BEJIMUMHY, XapaKTEpU3YIOUIYI0 BAPbUPYIOLINI MPU3HAK — MAcCy KMBOTHOTO U 3aIUCaTh €€ Psij
pacrpezeneHusl.

10.Ha onpITHOM MoJie ciTy4aifHO BBIOMPAIOT KOJIOCKH PXKU U MOJCUNUTHIBAIOT YUCIIO 3€PEH
B kosoce. 3 10 oToOpaHHBIX KonockeB B 5 ObUI0 12 3epeH, B 4-x mo 20 u B oxHOM 10 26.
Onpenenutb JUCKPETHYIO CIIy4alHYIO BEJIMUNHY U COCTaBUTb €€ PsIl PACIIPEAETICHUS.

11.1M3mepenune quamerpa 40 siuil 1ano CIeayIONMe Pe3yabTaThl:

| Tuamerp, MM | 52 | 54 | 56 | 58 | 60 | 62 | 64
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| Yncno s |1 |4 |8 | 12 |9 |5 |1

3anuuuTe 3aKOH  paclpeieieHusl  CIydalHOM  BEJIMYMHBI,  XapaKTepU3YIOLIeH
BapbUPYIOIIMIA TMpU3HAK — JUaMeTp sAlna u  u3o0pasute rpaduyeckd, OpU MOMOIIU
MHOT'OYI'OJIbHUKA PACIIPEAETICHUS.

12. 'V 26 KOpoB ONpeAessulM MPOLEHT COACPKAHUSA >KUpa B MOJIOKE, MOJYYHIH
CIIEYIOIINE PE3YIbTAThI:

% xupa 35(136(3,7(38|39|40(41[42 |43
Yucimoxkopos |1 |1 |3 |4 |7 |5 |5 |1 |1

CocraBbTe psifi pacnpeleseHuss CIIy4ailHOW BETWYMHBI WIM KAaK €ro emie Ha3bIBaIoT,
BapHAllMOHHBIA P, XapaKkTEepU3YyIOIIUN BapbUPYIOUIMI Hpu3HaK — % copepxaHHUs XUpa B
MOJIOKE.

13. TlosiBneHne KOJOHUM MHUKPOOPTraHU3MOB JIaHHOTO BHJIa B OMPENEICHHBIX YCIOBHUAX
onieHuBaeTcs BepossTHOCTHIO 0,7. CocTaBUTh paclpeiesieHue BEPOATHOCTEN MOSBIECHUS KOJIOHUU
MUKpPOOPTraHW3MOB B IIECTU HayAaudy B3ATHIX MpoOax. (BeposTHOCTH uis Kaxaoro 3HadeHUs
CIIy9aifHON BEJIMYUHBI — YUCJIA TTOSIBIICHUS OaKTEepHii HaxosTcs 1o hopmysie bepHyim).

14.  PauuoH ¢ MOHMXEHHBIM COJIEpP’KaHUEM HO0/a BBI3BIBAET YBEIMUYECHUE HIUTOBHIHBIX
xkene3 y 60% >kuBOTHBIX. [[1s1 SKCepUMEHTa HYKHO 3-X JKMBOTHBIX C 3TUM 3a00JIEBaHHEM.
[Tycth X — 3TO cinyuaiiHas BeIMYMHA, paBHAS YHCIY )KUBOTHBIX, HIMEIOIIUX YBEITUYCHHYIO XKelle3y
u3 3-X BbIOMpaeMbIX. [lepeunciuTh ee 3HaYeHHS M COCTaBUTh €€ sl paclpeieieHHs, €CIH
U3BECTHO, UYTO BEPOSTHOCTh MAJIA KAXKIOTO 3HAYEHUs CIy4YalHOW BEIMUYMHBI HAXOIUTCS IO

dbopmyne bepayim.
15.ITyctp um3BecTHO, uTO B Beape Boabl umeercs 10000 Oakrepwii. BeposTHOCTB
HAaXOXJICHUs OakTepwii B CllydalHBIM o00pa3oM BbeIOpaHHOW kamue p = 0,001. Haiitn

pacripesielieHue BepOsITHOCTEH uKcia OakTepuil X B Haynauy B3sToil karuie. (BepositTHOCTH Juist
Ka)XJIOTO 3HaUeHUs X HaxoauTcs 1o ¢popmyne [lyaccona).
16. B mnonymauuu oxupaerca poxaeHue 20 gerensimiedl. Hamo onpenennts
MaTeMaTUYeCKOE OXKHJAAHHUE MOSIBICHUSI OJIHOIOJIOTO TOTOMCTBA.

17.]Ins1 HeKOTOpOH momymsiuuu KHUBOTHBIX, 20% uMe0T H30bITOuHBIH Bec. M3 arToi
MONYJISIUK cy4daiiHo BeIOMpatoT 50 ocobeit. KakoBo oxujgaeMoe 4uCiIo KUBOTHBIX, Y KOTOPBIX
oOHapyKUTCs N30BITOYHAs Macca.

18. CryuaifHas BenTMYMHA X, XapaKTEPU3YIOMIAsh BApbUPYIOIIHMA MPU3HAK — BEC 3€pHA U3
HEKOTOPOM MPpOObI UMEET CIEIYIOUIUI s pacipe/iesIeHusI:

X 30 40 50 60
p 0,1 0,4 0,3 0,2

Haiitn MatemaTnyeckoe OKHIaHUE BECa 3€pHA.

19. Ha ¢epme ObT0 TPOM3BEACHO KOHTPOJIBLHOE B3BEIIMBAHUE TENAT. BbUTH mosyueHsl
cnenyromue pe3ynbtarbl: 20% Ttensat umenn Maccy okoio 300kr, 30% mpubnuzutensHo 250 K,
10% — 200 xr, 15 % - 180 kr u 25% — 160 kr. 3anmucaTh 3aKOH pacHpeeNieHUs CIy4aiiHON
BEJIMYMHBI, XapaKTEPU3YIOIINI BapbUPYIOIINM NPU3HAK — Macca TensaT. Hailtu maTtemaTudeckoe
OKMJAaHUE MAacCChl TENAT, IUCIEPCUI0 U CPEAHEE KBaJpaTUUYHOE OTKJIOHEHHE OT HOPMajbHOU
MAaccBhl.

20. B rpynme u3 26 KOpOB OIpeNessIM MPOLEHT XHpa B MOJOKE. Bbutn momydyeHbl
CIIEIYIOIINE PE3yIbTaThI:

% >xupa 3,5 3,6 3,7 3,8 3,9 4,0 41 4,2 4,3

Yucio 1
KOpOB
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3anucath psiA  pacupelesieHus] CIy4YalHOW BEJIMYMHBI, XapaKTEPU3YIOIIEH MPOLEHT
cojiepxaHusl XKMpa B Mojoke. HallTu Maremaruueckoe OXUAaHUE U CPEIHEE KBaJIpaTUUHOE
OTKJIOHEHHE KUPHOCTU MOJIOKA.

21. Maremaruueckoe OXHAaHHE Macchl OAHOro momupopa M(x) pasuo 0,1 kr.
Marematuueckoe OKHUJAaHUE YHUCIIa TTOMUIOPOB Ha Kycte M (y) paBHO 18, a mMaremaTHueckoe
OXMJaHUe 4yuciaa KycToB Ha ywyactke M(z) paBHo 150. Hailtu maremarnyeckoe OXUAAHUE
CYMMapHOTO ypoKasl C y4acTKa.

22. N3 caumaemsbix momuaopos 20% umeer maccy 60 r, 40% - 70r, 30% — 30 1, 10%.—
90 r. 3a nHegemo ¢ 30% Bcex KyCcTOB CHMMAlOT 1O 3 momuaopa, ¢ 5% Bcex KycToB — 1o 4
nomuiopa, ¢ 20% mo 5. CKOJIBKO BCETO KUIOTPAMMOB TOMHUIOPOB OYIET CHSTO 3a HEIENIO C
y4acTka, Ha Kotopom umeercs 200 KycToB?

23. Konxo3HUK €XEerojHo OTIpaBisieT Ha PbIHOK 1, 2, 3 wmum 4 — X TEnAT, IpUYeM
BEPOATHOCTH OTAENBHBIX 3HAYCHHI YKClla IPOJAAHHBIX TEJST 3/1€Ch TAKOBBL:
X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena omHOrO TENEHKa B pa3HbIC TOAbI MOKeT paBHATHCS wim 200 pyo. wmm 300 pyo,
MIPUYEM BEPOSATHOCTH ITHX LIEH paBHbI COOTBETCTBEHHO 0,6 1 0,4.

KaxkoBa cpennsisi TojoBast BRIpy4YKa KOJXO3HUKA OT MPOJAXKH TEIIAT?

Bonpocs! u 3a1anus 1Jis KOHTPOJISI 3HAHUIA.

1.Kakas BenrunHa Ha3bIBACTCS CIIy4ailHOM?

2. Kakas BenrunHa Ha3bIBa€TCS AUCKPETHOM?

. Kakas BenuunHa Ha3bpIBa€TCS HETPEPHIBHOM ?
. UTo Ha3BIBAIOT 3aKOHOM pacCIpe/IelIeHHs] CTy4YallHOM BETUYUHBI?
. B kakoMm BuJie 3a71aeTCsl 3aKOH pacipeieNieHus CIly4aiiHON BEJIMYMHBI?
. UTO Ha3BIBAIOT MATEMATUYECKUM OKUJAAHUEM JUCKPETHOM CIydailHOW BETUYUHBI?
. Kakumu cBoiicTBamu o0aaeT MaTeMaTHIECKOE OKUJAHUE CITyJailHOM BEJIMYUHBI?
. UTo Ha3BIBAIOT qUCHIEpCUEN TUCKPETHOM Cy4ailHOW BEJIMYUHBI?
. Kakumu colictBamu o0nazaeT nucrepcust ciaydyaiiHOM BETUYUHBI?
10. Hanummure Gopmyiy Uit HAXOKICHUS CPETHETO KBaIPaTHUECKOTO OTKIIOHEHHS

JUCKPETHOH CIIy4ailHOU BEJIMYUHBI.

O 003N LN B~ W

Tema 12 « HenpepbiBHasi ciy4daiiHasi BeJIMUMHA, €€ YHCJIOBbIE XaPAKTEPUCTHKH
IIpakTH4eckoe 3aganue 1:
Haiitn XxapakTepuCTUKH HENIPEPBIBHOW CIIy4allHON BEJIUYMHBI.
Oransl BHIIOJHEHUS 3aJaHUS:
1. VYcraHoBuTe, Kakue U3 cleAylommMx GYHKIUH MpencTaBiIsioT cobod (QyHKIUU
pacripeielieHus] HeIIPephIBHOM ciydaiiHoi BennuuHbl. [locTpoiite rpaguk kaxaoi u3 GyHKIUNA U
YK@)KNTE JUANa30H COOTBETCTBYIOLIEH CIIy4ailHOW BEJIMYWHBI:

e*, x<0

FO0= 1,x)0

a)
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0,x<0

F(x) =1<sin x,0<x£%

L)%
6) 2
0,x(-0.5
F(x)=<x+0.5 -05<x<0.5
) 1,x)0.5

2. TpeOyetrcs pazpaboTaTh MaTeMaTHUYECKYI0 MOJENb paclpeieieHuss NTUYbUX THE3[ B
HEKOTOPOM MECTOOOMTaHHWU. BeposITHOCTH TOro, 4TO B KPYyr paamyca I (C HEHTPOM B JIHOOOM
Cily4aifHO BHIOPAHHON TOUKE) IOIAaeT XOTs Obl OJHO THE3/10, OlleHHBaeTcs Kak F(x) = 1 — e™r?,
Uemy paBHa B 3TOI MOJI€IN BEPOATHOCTH TOTO, YTO B Ipeaenax 0,1 kM or ciay4yailHO BbIOpaHHOMN
TOYKH OKa)KeTcs XOTs Obl 0JTHO T'HE3/107

3. Cnyuaiinas BenmunHa X 3aJaHa HHTETPAIbHON (QyHKIMEH pacrpeneeHus

0,x(-1

F(x)= 1x+l,—1£xs3
4 4

1,x)3

HaliTu BeposSITHOCT TOro, uYTO B pe3yJbTaTeé MWCIBITAHUS X [PUMET 3HAYEHUE,
npuHaanexamiee uatepnany (0, 2).
4. CnydaiiHasi BeJIMUMHA X 3aJlaHa MHTETrpaJIbHOM pyHKIIMEN paciipeieaeHus
0,x(-1

F(x)= lx+l,—1£x£2
3 3

HaliTu BeposATHOCTH TOro, 4YTO B pE3yJIbTaTe MWCHOBITAHUSA X TMPHUMET 3HAYCHHE,
3aKnroueHHoe B uutepBaie (0;1).

5. YcraHoBUTE, KaKU€ U3 MPUBEACHHBIX HUXKE (YHKLIMUNA MPENCTaBIsIOT co00i (pyHKIMN
IUIOTHOCTH BEPOSTHOCTH Il HEMPEPhIBHOM ciydaiiHoi BennuuHsl. [locTpoiite rpaduk kaxmoit
3 (YHKIUH TUIOTHOCTH BEPOSTHOCTH M HaWIUTEe IUama3oH COOTBETCTBYIOIIEH ciydailHON
BEJIMYUHBI

X _ <
F(x) = e*,—o(x<0
2) 0,x)0
1 1
--<x<=
f(x)= 2
5) 0, 6 npomusnom  cayuae
lsin X,0<x<r
f(x)=<2 T
B) 0,6 npomusnom cnyuae
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E(1—x"'),—1<x£1

f(x)=14
T) 0
B IIPOTUBHOM CIIy4ae

f(x)=£- 51— 0 (X(+ o
) 7 1-X

f(x):le‘x; —o0({ X{(+o
e) 2

6. 1t kaxxaoi u3 QYHKIUI MIIOTHOCTH BEPOSATHOCTH M3 YCIOBHS MPEIBIAYIICH 3a1a4H:
a) HaliAuTe COOTBETCTBYIOLIUE (DYHKIMHM paclpeseeHus; B) HalIUTe BEPOATHOCTh TOTO, UTO
Clly4aiiHble BEJINYMHBI IPUHUMAIOT 3HaueHus mexay 0 u 1.

7. Haiipute MaTeMaTHYECKOE OKUAAHUE U AUCIIEPCHUIO CIIyYallHOM BEJIMYMHBI X, 3alaHHOU
MHTETPAITBHON (QYHKIMEH pacipeneieHus:

0,x<0
F(x)=<x0(x<1
1 x)1
8. 3a1aHa MIOTHOCTh BEPOATHOCTU HEKOTOPOM CIIy4alHOM BEITMYHUHbI
3
—X(2-%),0<x<2
Fo0 - @

0, B mpOoTUBHOM CITy4ae

Vka3zaTp nMana3oH JaHHOW CIIy4allHOM BEJIWYMHBI, HAWUTH €€ MaTeMaTH4YeCKOe
0’KHMJIaHHE U TUCIIEPCHIO.
9. IlpomomKUTENHHOCTh JKM3HU PACTEHMM JAaHHOTO BHUJA B OMNpPEIEIEHHON cpene
npescTaBiIsieT coOoi HenmpepbiBHYIO ciydaiiHyto BenuuuHy X. IlycTh QyHKIMeW MIOTHOCTH
BEPOSITHOCTH J1Jisi X SIBJISIETCSI

1
f(X) = ——_ g x/120
) 120

10.Cnyyaitnas BenuunHa X pacrpezesieHa 10 HOPMaJIbHOMY 3aKOoHY. MaremaTuueckoe
oxxuanue M(x) = 25, cpeaHee KBajpaTHUecKoe OTKIOHeHHE 6(X) = 4. HaliTu BeposSTHOCTH TOTO,
YTO B pe3yJbTaTe UCMbITaHUsI X MIPUMET 3HaueHue B uurepnaie (17; 31).

11.B rocynapCTBEHHYI0 IUIEMEHHYIO KHUTY 3aIlMCBIBAIOT KOPOBE TOJOBBIM YJIOEM HE
Menee 4200xr. Jlns omHoro maccuBa KopoB umeeM cpennuit yaou 3000 xr m cpenHee
KBaJlpaTHUeCKOe OTKJIOHeHHEe ynos Mosioka 800 kr. Kakoil mponeHT KOpoB 3TOro MaccuBa
nomnajieT B ['ocyaapCcTBEHHYIO IJIEMEHHYIO KHUTY, €CJIM CUNUTaTh, YTO CIydaiiHas BETUYMHA X —
Y101 MOJIOKa, TOAYMHEHA HOPMAJILHOMY 3aKOHY.

12.KakoBa BEpOATHOCTh TOrO, YTO HAa YYacCTKE Jieca CO CpPEIHEW BBICOTOM IEPEBBLEB,
paBHOHM 9 M U CTaHJAPTHBIM OTKJIOHEHUEM, paBHBIM 0,5 M, BBICOTA JIEpeBbEB KOJIEeOJIETCs OT 8 110
10 M, ecii BbICOTA 1EPEBBEB MOJAUYNHEHA HOPMAIBHOMY 3aKOHY?

13.B maptum sui cpegHsas macca sivil paBHa 59 T, cpeiHee KBaJpaTUYHOE OTKJIOHEHHE
paBHO 6 1. CumuTas, 4To BEC SIMI] paCHpPEEIIeTCs 10 HOPMAJIIbHOMY 3aKOHY, ONPEAETUTh MPOIEHT
AW, UAYIIHUX B 3arOTOBKY, €CJIM B 3aTOTOBKY IPUHUMAIOT siiina ot 50 1o 65 r.
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14.Cpennsist nnmuHa peiObl 30 cM. 30% Bceli BbUIaBIMBAaEMOM pbIObI UMEIOT AJUHY OT 26
cM 10 30 cm. Kakoiif mpoueHT pbi0 UMEIOT JJUHY, HMPEBIIAOIIYI0 35 CM, €clI MPUHATH, YTO
CllydaifHas BeTU4MHA X — JUIMHA PBHIOBI — MOAUYMHEHA HOPMAJILHOMY 3aKOHY.

15.Cpennsst BbicOTa JAepeBbeB B poine paBHal2 merpoB. OmnpenenuTb, HCXOAS U3
MPEANOJIOKEHHS, YTO BBICOTA JIEPEBBEB pPACHpPENEIAETCSs MO HOPMAJbHOMY 3aKOHY, Kakou
IIPOLIEHT JIEPEBBEB POILY UMEET BHICOTY, IIPEBBILIAIONIYIO 15 M, €ciu JepeBbsl BbICOTa KOTOPBIX
He gocturaet 10 M, cocrasiser 15%.

16.Vicxoas u3 npennoaokKeHus, YT0 pa3Mepsl PoIObI MOTYMHSAIOTCS HOPMAILHOMY 3aKOHY
pacrpezeneHusi, OnpeeNnTh, Kakol MPOLIEHT U3 HUX OTKJIOHSETCA OT cpeliHero Ooiee, yeMm Ha 8
cM, ecii 70% OTKIIOHSETCS OT HEro Ha 5 ¢M U MEHEe.

17.5% Bcex 500K W3 JaHHOM MapTUU OTKJIOHSAETCS OT cpemHero Beca 010k (120 r)
6onee, uem Ha 20 1. Cumtas, 4TO pacmpeneicHHe Beca sIOJOK MOMYMHAETCS HOPMAJIbHOMY
3aKOHY, HalTH, KaKO# MpOIIEeHT 510110k uMeeT Bec B npeaenax oT 100 go 130 r.

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHU.

1.Kakas cnyuaiiHasi BeIMYMHA SIBJISIETCS HEIPEPBIBHOM ?

2. Yo Ha3bIBAIOT UHTETPATBHON (PYHKIMEH paciipeeNieH s HENPEPBIBHOW CITydaitHON
BEJIMYUHBI?

3. Uto HaszwBatoT auddepeHnnansHoi QyHKIMeN pacupeaeaeHus HenpepbIBHON
CIy4yallHOUN BEIUYHUHbI?

4. Hartmmmre hopMyiny HaXOKICHUS MAaTEMaTHUECKOTO OKUIAHUS HEPEPHIBHON
CIIy4allHOH BEJIUYUHBI.

5. Hanmummre ¢opMyity HaXOXKACHUS TUCTIEPCUH HEMPEPHIBHON CITyYaifHON BETMYNHBIL.

6. Hanmumure dhopmyiy cBsizu uHTErpaibHOUN U tuddepeHInanbsHoi QyHKIni
pacnpenesieHusl HEMPEePbIBHOW CIIy4allHOM BEJIIMYHMHBI.

7. Hanummre ¢popMyily HOpMaJIbHOTO 3aKOHA PacIpe/iesieH s HEPEPbIBHON cllyyaitHOM
BEJIMYMHBI.

8. Hamummre Gpopmyily Hax0X/1€HUs BEPOSITHOCTH IONAIaHUs CIy4aiHOW BETUYUHBI B
3aJJaHHbI UHTEPBAI.

9. Hanummre ¢opmyny npaBuiia TpeX CUTM.

Tema 13 « BolunciieHre XapaKTePHUCTHK CJIYYAHHBIX BeJIHYHH

IIpakTnueckoe 3aganue 1:

1. BrluncieHne XapakTepUCTUK CITy4aifHbIX BETUUUH

Bapuanr Ne 1

1. BexokecTs cemMsiH HEKOTOporo pacteHus cocrasisieT 80%. Hailtu BeposTHOCTH TOTO,
YTO U3 MATU MOCESHHBIX CEMSIH B30MIyT POBHO 5.

2. 3aBog otnpasui 5000 1oOpokauecTBEHHBIX U3AEIHi. BeposTHOCTH TOrO, U4TO B MyTH
pa3owiu oxano umznenue 0,0002. Haiftu BeposATHOCTH TOro, YTO B MYTH OYyIET MOBpPEXKIECHO 3
W3JIENHSL.

3. Ha ombrtHOM mone nocestHo 150 cemsiH. Haiiti BEpOATHOCTH COOBITHS, COCTOSIIETO B
TOM, 4TO BCXOJIbI AayT poBHO 120 cemsH, €Clii yCIIOBHO CUMTATh, YTO KaXKJ10€ 36pPHO B3OMIET C
BEpOSATHOCTHIO 0,9.

4. MN3BectHo, uTo 80% crnenuanucToB B pailoHe MMeeT BhIclIee oOpa3zoBanue. Haiftu
BEPOATHOCTH TOTO, uTo U3 100 Haynauy 0TOOpaHHBIX YEIOBEK BhICIIEe 0Opa30BaHUE UMEET OT 65
710 90 yenoBexk.

5. Haiitu BeposiTHOCTH Toro, 4To U3 500 mocessHHbIX ceMmsiH He B3ouner 130, eciu He
BCXOKECTh CEMSIH OLIEHUBAETCS BEPOSITHOCTRIO 0,25.

Bapuant Ne 2
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1. BeposATHOCTh U3TOTOBJICHHS CTaHIAPTHOM netanu paBHa 0,9. KakoBa BEpOSITHOCTh, YTO
cpeau 10 neraneil okaxeTcst OHa cTaHAapTHAs AeTajb?

2. B muenunoit cembe 5000 myen. BepositHocTh 3a00sieBanus B TeueHue aHs paBHa 0,001
JUTSL KKT0M mmuestbl. Hal T BEpOSTHOCTH TOTO, YTO B TEUCHUU 3a00JICET TOJIBKO 2 IMUEIbI.

3. CraHok aBTOMAT Jejaer JAeTajid. BeposTHOCTb TOro, YTO JAeTalb OKa)XeTcs
OpaxoBanHo#, paBHa 0,01. Haiitu BepositHOCTB TOTO, uTO cpenu 200 aeranei okaxercs poBHO 4
OpaKOBaHHBIX.

4. Bcexoxects cemsiH cocraBisier 80%. KakoBa BepositHocTh TOro, uro u3z 1000
MOCEAHHBIX CeMsiH B30HayT oT 650 o 7607

5. IlycTh BEpOSTHOCTh HApYIICHUS T€PMETUYHOCTH OaHKM KoHcepBoB pasHa 0,0005.
Haiitu BeposiTHOCTB TOTO, uTO cpeau 2000 6aHOK JBE OKaXYTCs C HAPYIICHHUEM TePMETUYHOCTH.

2. Bonpocs! o Teme Teopusi BeposiTHOCTEl

1. [TonsiTve c1y4aifHOrO COOBITHS.

2. Buapl cnyyaltHbIX COOBITHIM.

3. Knaccuueckoe ompeneneHue BepoOSTHOCTH ciydyailHoro coObitus. CBoiicTBa
BEPOATHOCTH.

4. [TonsiTue OTHOCUTENBHONW 4acTOTHI. CTaTUCTUYECKOE ONPENEICHUE BEPOSTHOCTH.
CBOMCTBO YCTOMYHUBOCTH.

S. [Tonsatue cymMmbl ciayyaiiHbIXx coObITHH. Teopema O BEpOSTHOCTH CyMMBbI
HECOBMECTHBIX COOBITHIA.

6. [Tonnas rpynmna coObituii. Teopema.

7. [IporuBonosnoxubie coobITH. Teopema.

8. HeszaBucumble coObiTHs. Teopema 0 BEpOSTHOCTH NPOU3BENEHUS HE3aBUCHMBIX
COOBITHH.

9. BeposTHOCTB nosiBIeHUs X0TA OBl 0JJHOTO coObITHA. Teopema. YacTHbIH ciaydaid.
10. 3aBuUCHMBIE COOBITHSA. YCIIOBHas BEPOSITHOCTh. TeopemMa O BEpOSTHOCTH
MIPOU3BECHNUS 3aBUCUMBIX COOBITHI.

11. ®dopMmyIa NOJIHON BEPOSITHOCTH.

12. BepostHoctu runores. @opmyisl baiteca.

13. KomOunatopuka. Pazmemenus 6e3 noBropenuii. [Ipumepsr.

14.  IlepectanoBku 6e3 nmoBropenuit. [Ipumepsl.

15.  Coueranus 6e3 noropeHuii. [Ipumepsr.

16.  Pasmermenus c nosTopenusimMu. [Ipumepsl.

17. Coueranus ¢ moBTopeHusiMU. [Ipumepsr.

18. IToBTOpHBIE NcnbITaHuA. Popmyna beprymu. CsoiicTsa.

Tema 14 « Bapuauuonnsle psaabl pacnpeneienue. [lokazareau Bapuanum.
I'padpuueckoe nzodpakeHune»

IIpakTnyeckoe 3aganue 1:

OTaIbl BRITOJTHEHUS 3aJaHusA:

1. Yucnennast 06paboTka JaHHBIX OJJHOMEPHOM BEIOOPKH

Bri6opka X o6semom 100 nzmepenuii 3a1ana Ta0IUIEH:

M, 5 13 25 25 19 I 3




TZIe Xi — pe3yabTaThl U3MEPEHUH, MXi — YaCTOTHI C KOTOPBIMH BCTpPE-
Yal0TCs 3HAYCHUS XI.

1. ITocTpouTh MOJUTOH OTHOCHTENBHBIX YacTOT Wi =mxi /N.

2. [TocTpouTh THCTOTPAMMY OTHOCHTENIBHBIX 4acTOT Wi =mxi /N.

MocTponts rpadux sunupeseckol Gy REUHH pacnpeleresH

5 &5 7 10 1B
, A, 203 & 7

3. HOCTpOI/ITb IMMOJIMTOHBI YaCTOT U OTHOCHUTCJIBHBIX YaCTOT BAPHUALITMOHHOTO PAla

¥ | 3 B T 9
a; 10 15 30 3 |2

4, HOCTpOI/ITI) TUCTOI'paMMBI HaCTOT W OTHOCHUTCIIBHBIX YaCTOT
BapUAIMOHHOTO psAlda

xi [35136(37(38|39[40(41|4243
m|1l |1 |3 (4 |7 |5 |3 |4 |1

Bomnpocsl 1 3a1aHuA )11 KOHTPOJISI 3HAHM.

1. Y3 kakux yacTeid COCTOUT BapUallMOHHBIN psi1?
2. Kakue mokaszarenu Bapualuy Bbl 3HaeTe?

3. OxapakTepu3yiTe MOHATHE BapUAHT.

4. OnuunTe MOJIMIOH WK THCTOTpaMMy 4acToT.
5. Onpenenure NOHATHE YaCTOTA.

Tema 15 « I'enepanbHasi cOBOKYNHOCTh. BbiOopka. JIucKpeTHBIN U HHTePBaJIbHbII
psiAbI pacnpeaeieHns. BoluuciieHne XapakTepucTHK BbIOOPKH»

IIpakTHyeckoe 3axanue 1:

Dranbl BHIIOJHEHUS 3aJaHUs:

1.IIpu n3MepeHusx B OTHOPOJHBIX IPyIax 00ciIeyeMbIX MOIyueHbl CIeAYIOIIHe
BbIOOpKU: 71, 72,74,70,70,72,71,74,71,72,71,73,72,72,72,74, 72, 73, 72, 74 (4actoTta
nyibca). COCTaBUTh MO ITUM pe3ysbTaTaM CTaTUCTUYECKUN Pl pacrpeieieHus YacToT U
OTHOCHUTEJIbHBIX YaCTOT.

2. 13 ouenp OoblION MApTHH JeTajel u3BaeueHa cirydaifHas BeIoopka oobema 50
MHTEPECYIOIIMI HaC MpU3HaK X-pa3Mepsbl AeTajel, U3MEPEHHbBIE C TOYHOCTBIO 10 1cM,
MPEeJICTaBJICH CIEeNYIOIINM BapUOIIMOHHBIM psimoM: 22, 47, 26, 26, 30, 28, 28, 31, 31, 31, 32, 32,
33, 33, 33, 33, 34, 34, 34, 34, 34, 35, 35, 36, 36, 36, 36, 36, 37, 37, 37, 37, 37, 37, 38, 38, 40, 40,
40, 40, 40,41, 41, 43, 44, 44, 45, 45, 47, 50. HaiiTi cCTaTUCTUYECKU HHTEPBAJIBLHBINA PSJT
pacpeneneHus.

3. Ha sk3aMeHe 110 UICTOpPUH CTYIEHTHI MOJYYHIIN OLICHKH:

344434

343544

552323

344533

545444

[TocTpouTh TUCKPETHBIN BapUAIMOHHBINA PSIJ] pACTIPECICHHS CTYICHTOB 0 Oayiam u
n300pa3uTh ero rpauyeck.
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4.Bo Bpemsi BEIOOPOUYHOM TPOBEPKH OBLIIO YCTAHOBJICHO, YTO MPOIOKUTEIBHOCTD OTHON
MOKYIIKM B KOHJIUTEPCKOM OTJIeJIe Mara3uHa Obula Takoi: (CEKyHbI).

7770828181

8275807180

8189756778

7376787376

82 69 61 66 84

7274828276

[TocTpouTth HHTEPBAJIbHBIN BapUAIMOHHBIN sl pacIpeeeHUs MOKYIIOK 110
IIPOJOJKUTEIBLHOCTH, CO3/1aB 4 rpyIIIbl C OJMHAKOBBIMU HHTEpBaslaMu. OO03HAYUTh 3JIEMEHTHI
psaa. M306pa3uts ero rpaduyecku, cienarh BHIBOI.

5. ITo 1ByM He3aBHCHMBIM BEIOOpKaM, 00beMbl KOTOPBIX N1 = 10 1 N2 = 20, U3BJICUCHHBIM

U3 HOPMaJIbHBIX T€HEPATbHBIX COBOKYMHOCTEH X 1 Y, HaiieHbl BeIOOpouHbIe cpennue: X =100
v - 2 _
u Yy =120. T'enepanbhbie pucniepcun ussectHsl: o, =80 u o, =100. Tpebyercs npu ypoBHe

snauynMocTh 0,05 nposeputs HyneByro runoresy Ho: Xo = Y,, IpU KOHKYpUDPYIOLIEH THIIOTE3E

Hi: Xo # Y,,.

2. B pesynbrare BHIOOPOYHOW NPOBEPKH KayecTBa WU3JACIHUNA OKa3alioch, 4yro u3 100
uznenuii pupmbl A OpaxoBanubiX 20, u3 200 dupmsr B — 32, u3 150 ¢dupmsr C — 2. Ha ypoBHe
3Ha4uMOocTH 0,01 BBISICHUTB, MOXHO JI CUUTATh, YTO PA3IAYMs B KAUYECTBE M3/CIHHA Pa3IHIHBIX
(GUpM CyIIECTBEHHBI.

3. ITo 1ByM He3aBHCHUMBIM BBHIOOpKaM, 00BEMBI KOTOPBIX N1 = 8 U N2 = 12, U3BIICYEHHBIM
U3 HOPMAaJbHBIX T'€HEPAJIbHBIX COBOKYNMHOCTeH X M Y, HalijieHbl BbIOOPOUYHBIE IUCIEPCUU

s2=08 u 55 =0,4. Ilpu ypoBue 3Haunmoctu o = 0,05, npoBepuTh HyneByto runorezy Ho:
2 2 ~ 9] . 2 2
o, =0, (0 paBeHCTBe AUCIIEPCHii), IPH KOHKypupytowlei runorese Hi: o, > o, .

4. VImerorcst cienyrolye JaHHbIE O KayecTBe MOrypTa, M3TOTOBJIEHHOIO Pa3IMYHBIMU
dbupmamu (B 6aax): 45, 28, 32, 38, 36, 48, 43, 40. EcTs ocHOBaHUE MoJiarath, 4YTo MOKa3aTelb
KadyecTBa MPOAYKLUMHU MIecTod ¢upmbl (48) 3aperucTpupoBaH HEBEPHO. SIBIsSETCS JIM 3TO
3Hau€HUE aHOMAJIbHBIM (PE3KO BBIAEIAIOIUMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTH?

IpakTnyeckoe 3a1anue 2:
1. Boruncienue XxapakTepucTUK BEIOOpKU
Bapmuanr 1
1. ITo nByM He3aBUCUMBIM BbIOOpKaM, 00beMbl KOTOPBIX N1 = 20 u N2 = 30, U3BJICYEHHBIM

13 HOPMAJBHBIX TeHEepabHBIX COBOKyMHOcTel X U Y, HaiiieHbl BEIOOpOUYHBIe cpeanne: X =120
v — . 2 _ 2 _
u Yy =130. I'enepanbuble aucnepcun ussectHsl: o, =70 u o, =90. Tpebyercsa mpu ypoBHE

snauumoctu 0,05 mposeputh HyneByro runoresy Ho: Xo = Y, Ip¥ KOHKYPUPYIOLIEH TMIIOTE3E

Hi: Xo # Y,.

2. B pesynbraTe BBIOOPOYHOIH NPOBEpKM KayecTBa M3JENUN OKazanoch, yto u3 200
uznenuit pupmbl A OpaxoBanHbIX 20, n3 300 ¢pupmsl B — 42, u3 150 ¢pupmsr C — 1. Ha ypoHe
3Ha4uMOCTH 0,01 BBIACHUTBH, MOKHO JIM CUUTATh, YTO PA3JINYMSA B KAYECTBE U3JCIUNA Pa3INIHbIX
(bupM CyIIeCTBEHHBI.

3. ITo nByM He3aBUCUMBIM BBIOOpPKaM, 00beMbl KOTOPBIX N1 = 10 u Nz = 15, u3BIe4eHHBIM
U3 HOPMAJbHBIX T'€HEPAJIbHBIX COBOKYNMHOCTeH X M Y, HalieHbl BbIOOPOUYHBIE IUCIEPCUU
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s2=0,86 u Sf, =0,58. Ilpu ypoBHe 3Haunmoctu o = 0,05, nmpoBeputh HyneByro runore3y Ho:
of = 0'5 (0 paBeHCTBe aucnepcuit), Mpu KOHKypHpyroriei runoreze Hi: O'X2 > 0'5 :

4. NmeroTcst clieqyroniye JaHHble O KayecTBE HOrypra, M3rOTOBJIECHHOIO Pa3IMYHBIMU
dbupmamu (B 6amnax): 41, 38, 42, 39, 37, 49, 44, 42. Ecth OCHOBaHUE MOJarath, 4YTo MokKa3areib
KadyecTBa MPOAYKUMHU miecToi (upmbl (49) 3aperucTpupoBaH HEBEPHO. SIBISETCS JIM 3TO
3HaYeHNE aHOMAJIbHBIM (PE3KO BbLAEIAIOUIMMCS) Ha 5%-HOM YpOBHE 3HAUUMOCTH?

Bapuanr 2
1. Tlo BeiOOpkaM oObemMoM N1 = 12 w Ny = 8 HaWACHBI CpeaHUE pa3Mephl JeTalel

cootBeTcTBeHHO X =133 u Yy =145MM, HU3rOoTOBJICHHBIX Ha MEPBOM U BTOPOM CTaHKaX.

VYcraHoBIeHO, YTO pa3Mmep AeTalld, MU3TOTOBJICHHBIM KaXJbIM CTAHKOM, MMEET HOPMaJbHBII
2

3aKOH pacripenesenus. M3BecTHsl qucnepcun oy, =3 U 0'5 =6 I IepBOro U BTOPOTO CTaHKA.

Ha ypoBHue 3naunmoctu 0,05 BBISIBUTH BIMSIHME HAa CPEAHUM pa3Mep JeTalld CTaHKa, Ha KOTOPOM
OHa M3rOTOBJIEHA, IPU KOHKypHUpyromen runorese Hi: Xo<y,.

2. Jlug OLIEHKM KadecTBa W3JENUN, W3TOTOBJICHHBIX JBYMS MPEANPUSTUIMH, B3SITHI
BBIOOpKH N1 = 150 1 N2 = 400 u3nenwmii. B 3THX BRIOOpKaX 0Ka3aioch COOTBETCTBEHHO M1 =10 u
Mz = 25 O6paxoBanHbIX u3nenuid. [Ipu ypoae 3naunmoctu 0,05 mpoBepuTh HYJIEBYIO TUIIOTE3Y
Ho: p1 = p2 = p 0 paBeHCTBE BEpOSATHOCTEW H3TOTOBJICHHSI OpPaKOBAHHOTO H3JETUS 00OMMU
3aBOJIaMH NPHU KOHKYypuUpyolen runorese Hi: p1> po.

3. Ilo TpemM He3aBHCHMBIM BBIOOpPKaM, 00BEMBI KOTOPBIX N1 = 17, n2 = 20, n3 = 15,
W3BJICUCHHBIM M3 HOPMAJbHBIX TEHEPAIbHBIX COBOKYMHOCTEHW, HaWJIEHBbl HCIPaBICHHbIE
BBIOOPOYHBIE TUCIEPCHUU, COOTBETCTBEHHO paBHble 2,1; 3,3; 4,4. TpeOyercs mnpu ypoBHE
3HaunMocTu 0,05 mpoBepUTh TUTIOTE3Y 00 OJTHOPOTHOCTH IUCTICPCUH.

4. Nmerotcsa crienyromye TaHHbIe 00 ypoKaWHOCTH PXXM Ha 7 ONBITHBIX YyYacTKax
OJIMHAKOBOTO pa3mepa (1w/ra): 25,6; 26,1; 35,8; 30,2; 32,2; 29,4; 26,3. Ects ocHOBaHue
mpeJrnoararb, 4T0 3Ha4€HHWE YPOXKAHHOCTU TpeThero ydvacrtka x* = 35,8 3apeructpupoBaHO
HEBEpHO. SBisieTcs 1M 3TO 3HAaUEHHE aHOMAJIbHBIM (PE3KO BBIACIAIOMNMCSA) Ha 5%-HOM ypOBHE
3HAYUMOCTH?

Bonpocsl 1 3a1aHuA 1)1 KOHTPOJISI 3HAHM.

1.YT0 Ha3bIBaIOT r€HEPATILHON COBOKYMTHOCTHIO?

2. Yto Takoe BrIOOpKaA?

3. Kakue cBoiicTBa BEIOOpKH BbI 3HaeTe?

4. Kakoi psiji pactipeiesieHHs] Ha3bIBalOT TUCKPETHBIM?

5. Kakoit psia pactipeiesieHust Ha3bIBalOT UHTEPBAIBLHBIM?

6. Kak npousBecTu rpynnupoBKy BEIOOPKU B MHTEPBAIbHBIN psiji?

Bonpocsl mo Teme JJjieMeHTbI MAaTeMATH4€CKON CTATHUCTUKHU

JloxanpHas Teopema Myaspa — Jlamnaca.

WNurerpanbHas teopema Myaspa — Jlamnaca.

3aK0H PEeIKUX COOBITHIA.

BeposATHOCTE OTKIIOHEHMS] OTHOCUTEIBHOM YaCTOTBI OT IIOCTOSIHHON BEPOSITHOCTH.
Crnyuaiinble BeTMUUHBI. [[UCKPETHBIE U HENIPEPHIBHBIE CIIy4aliHbIE BETNYNHBI.
3akoH pacnpeneneHus. Psan pacnipeneneHus. MHOTOYTOJBHUK paclpeesICHuUs .
buHOMMHAIIBHBIN 3aKO0H pactpeaeneHus. [Ipumepsr.

Pacnpenenenue Ilyaccona. ITpumepst.

. UucnoBble XapaKTEPUCTUKU CIYYaWHBIX BEIWYMH. MaTeMaTudeckoe OKUAaHue.
CsoiicTBa.

©CooNoOTkwhE
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10.  Ywucnossle xapakTepucTuky ciaydaiiHbix Bennuus. Jucnepcus. CBoiicTBa.

11. Yucnosele XapakTepuCTHKM CIyYailHBIX BeinmuuMH. CpeaHee KBaIpaTUYECKOE
OTKJIOHEHHE.

Tema 16 « UToroBoe TecTupoBaHue»
IIpakTnyeckoe 3axanme 1:

1.Bapuant
1. TpeyronbHas MaTpuila UMEET BUJ. ..
2 00 4 1 3 1 00 111
a)|0 3 0 6)|0 2 1 B)|0O 1 O rnill1
0 0 4 0 01 0 01 111
2. OnpenenuTtenb 34 paBeH...
a)-10 0) 10 B) 2 r) 1l
4a+1 0 O
3.0npenemurens | 0 -1 0=0, mpu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 1)-0,25
-3 5 7
4 Nanamarpuma A=| 6 -1 2| cymma ajitazs paBHa...
8 -4 9

a)-3 0) 1 B) -1 r)-7
5. Ecmu (xg, Vo ) - pelICHHE CUCTEMBI JINHEHHBIX YpaBHEHHI
x+2y=-3
{Sx +2y =5
TOTAA Xo — Vo PABHO...
a) -0,5 0) 7,5 B) 0,5 r)-7,5
x* —25

Lim
6. 3nauenne mpexena " 2(X—5)
a) 0 0) 5 B) 10 r) oo

paBHoO. ..

9-x
7. Hana ¢yHKmus Y= —4 Torna, ee O00IacThI0 OMpeAeNeHUsl SBISIETCS
\ x +

MHO>XECTBO...
a) (-o0; -4) U [9; +o0) 6) (-4; 9] B) (4, 9] 1) (-4;9)
2x
Lim(1+ ij
8. Tipenen "\ 2X) pagen...
a)e 6) €2 B) el r) X

9. ®dynkus y = f(X) sBisercs yObIBaroIeil Ha HHTEpBaJie, €CIIM Ha 3TOM HHTEpBAJIE. . .
o F'(x)=0 5 f'(x)>0
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f'(x)<0 o Fx)=0

B)
. 5x? —3x+2
10. Hpegen *7* 3X° +X=9 pagen...
2 5
a) ® 6) -3 B) 9 r) 3
_ 2

11. HpOI/ISBOI[HaSI byHKIIH y= VX +ax® -2 MUMeEET BULL. ..

—=+2X 4X + 1
a) 2\/— B) Jx

——+8x —+8x-2
6) 2\/— r) 2\/_

12.ITpousBoaHas mpousBeacHus (X + 2)e* paBHa ...
2) —e*-(x+1) B) et (¥ +2x+x?)
6) e F) ex-(X+3)
13. Toukoii neperuda Gpyukimu y = f(X) sBisiercst Touka npu nepexojie 4yepes3 KoTopyio. ..
a) f ( ) MEHSET 3HaK 0) f ( ) MEHSET 3HaK
B) f ( ) COXpaHseT 3HaK r) f ( ) COXpaHseT 3HaK
14. TTpou3BoHast BTOPOTO MOPsAIKa GYHKIIUN Y =SIN2X yyeer BHI...
a) 4C0OSX ) COS2X
6) 4sin 2x r) —4sin 2x
16. [Tpon3BoiHAs YaCTHOTO paBHA...

u'v+uv’ u'v—-u'v u'v—uv’ u'v—uv’
a) Vv 6) Vv B Vv n Vv

dx — 7/..2
17. Heonipenen€HHbIN MHTETpAI I ( * ng_)j X
) 4+9x+c g 2¢ -TA +c 4 +Rx+e ) 2 +TUX +c

. N J Jx In xdx
18. HeonpenenéHublii UHTETpas paBeH...

gx XlnX—ﬂX\/;-f-C gx XxIhx+c¢ %\/;—\/;-I—C \/;Inx—gx\/;+c

paBeH...

a) 3 o 6) 3 B) r)
G2
19. Heonpenen€Hubiii HHTErpa X X paBEH. ..
1 2 2 1
Inx+—+c —X+—+¢C Inx——+c Inx+—+c
a) X 6) 3X B) 3X r) X
I 3/2x +1dx

20. Heompenienéuublit HHTErpa

N N
) ) 4e 5 (@2x+1)" +c g V@x+1)" +c b Raxrl+c

B)

paBeH. ..

_fsin 7xdx

21. Heonpenen€HHbIi HHTETpaT paBeH...
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1
——COS7TX+C

a) 7 6) COS7X+C ) 7COS7TX+C ) sin 7x+cC
di’ =e "dx
22.00uuit naTerpan auddepeHnaaIbHOTO ypaBHEHUS cos™y MMeeT BHU/I...
N N e*+C

a) ctgy=e" +C g) COSY
5) tgy=—e"+C r) tgy=e*+C

i l_ 2
23. Topsinok muddepeHmaIbHOr0 YpaBHEHUS 4y"'-2y'=3x paBeH...
a)4 B) 3
0) 7 r)2

24. Jlano nuddepeHnnansHOe ypaBHEHHE "+3y'+2y=0 , TOrJa COOTBETCTBYIOIICE
€My XapaKTepUCTHUUECKOE YpaBHEHUE UMEET BUT ...
1) K2—3K+2=0’ 2) K2+3K—2=0’ 3) 2K2+3K+1=O’ 4) k> +3k+2=0

2
25. JuddepennuanbHoe ypaBHEHUE cos ydx —x"dy =0
MIEPEMEHHBIX CBOJIUTCS K YPABHEHHUIO. . .
dx _ dy cosydx _ dx _ dy
1) X cos’y 2) cos ydx = x*dy 3) N y 4) x> cosy

B PpE3yJIbTaTC pa3AcCICHUA

26. Jlano muddepennnansuoe ypaBHeHue y'= 4, Torna GyHKOUs y = 2¢X  SIBJISETCS €r0

pellIeHueM, IPU C PABHOM. ..
1)2 2) 1 3)-3 4)4

0z
_ 4 3 ~
27. Jlana QyHKIMS IBYX [EPEMEHHBIX 2 —3X7y +8xy , 9aCTHBIC MPOM3BOAHBIE OX m
oz
oy paBHHI. ..
2) —12x° + 24y2; 48yx 5) —36x%y. —3x* +24y°x
B) —12x3y+8y3; —3x* +24y®x r —36x2y; 48yx
0%z
Eu2 3 -
28. Jlana ¢yHKIHSA OBYX ITEPEMEHHBIX 2=5x"y -4y X qacTHbie MIPOU3BOJIHBIE ox* gy
0%z
ay?

paBHBHI. ..

2) 10y . —24yx 5) —24yx.10xy -4y B) 10y . 5x* —12y°x r) 10x—12y2; — 24yx

29. U3 ypHbBI, B KOTOpPOW HAxXomasATcsi 5 OenbIx M 7 Y€pHBIX IIapOB, BEIHUMAIOT Haylady
OJIMH IIap, TOT/Ia BEPOSTHOCTh TOTO, YTO 3TOT IIap OyaeT OesbiM, paBHa. ..

S S 5
a) 1 6) 12 B) 13 r) 7
30. U3 reHepabHON COBOKYITHOCTH M3BJI€YeHa BbIOOpKa 00béMa N=50:
X; 1 2 3 4
n, 10 9 8 n,
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Tornma Ny paBeH. ..
a) 24 0) 7 B) 50 r)23

Bapmuanr 2

1. lnaronanpHas MaTpuiia UMEET BU/I. ..

2 00 4 1 3 100 111
0 30 0 21 010 111
2) 0 0 4 ) 0 01 B) 0 01 v 111

A = =
2. JlaHBI MATPUIIBI 2 4 u -12 . Torna matpuna A - B paBHa...

(0 —4] (O —4} (0 2] (O ZJ
a)16 6)32 B)12 r)34

3. Ilpu yMHOXEHHMH ABYX MATPHIL JIOJDKHO COOJIIOJAThCS YCIOBUE, YTO YUCIIO. ..
a) CTPOK MEePBOM MATPHIIBI PABHO YHCITY CTOJOIIOB BTOPOH MAaTPHIIhI

0) cTOonO1OB MEPBOW MAaTPHUILIBI PABHO YUCITY CTOJIOLIOB BTOPO MaTPHIIbI

B) CTOJIOLI0B IEPBOM MAaTPULIbl pABHO YUCILY CTPOK BTOPOM MaTpPHILIbI

T') CTPOK MEPBOM MATPHIIBI PAaBHO YHUCITY CTPOK BTOPOW MAaTPHIIBI

1 1 1
A=1 0 -1
. . . . 0 -1 1
4. Cucrema JHHEHHBIX YpaBHECHUU € OCHOBHOH MaTpulcu
_ 4
b=|—-1
o 0
BCKTOPOM IIPAaBBIX YaCTCH HUMCECT BU. ..
X, +X, +X;, =4 X, +X, =X, =4 X, =X, +X; =4 3x, =4
X =X =-1 —X, + X, =-1 - X +X;=-1 2X, =0
X, +X; =0 X, —X; =0 X, —X; =0 2%, =-1

a) B)

A=
5. Marpuua 2 1 HE UMeeT 00paTHOM, MpHU K PaBHOM...
a) 8 0) -8 B) 4 r) 2
Lim 3X° +x+4
6. 3HaueHue npegena X* —x-5 paBHO. ..
a)l 6)0 B) ®© r3
Lim 2X% +6x—1
2
7. Ilpenen X +2X°+5 paBeH...

1
a) - O 6)3 B) 1 r)

6
5
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8. beckoHeuHo 00JBIITON Ha3bIBAETCS (DYHKITHS, TIPEIe] KOTOPOM paBeH. ..

a) 1 60 B 1)C
lim
9. Tlpenen  x0 11X pagen. ..
1 4
a) 11 6) 11 80 12
jim =
10. Tipenen >3 =3)  pagen. ..

a) ®© 0)0 B) 2 r) 6
11. TIpou3sBoaHasi BTOPOro mnopsijaka GyHkimu Y = Sin3X paBHa ...

a) 9cosx 0) 9sin3x B) 3C0SX r) -9sin3x
2
X

12. TlpousBonnas pynkuuu f(X) = € paBHa...

1 _ A2X 1 _ x2
, f(x)=¢ 5 F(x)=¢e

1 _ XZ 1 _ X2
» F'(x)=2x-e o frx)=2e

y (X) y(x) = x*-3x-1
13. Bropast mpon3BoaHas byHKIUU MMeeT BUL. ..

Y=l gY¥=2 Hy=3 y=0
14. Ilpon3BoaHasi NpoU3BEACHUS paBHa. ..
a)u+v o)uv+u'v B)U + V' r)u'v+uv'

_ X2 .ex
15. ITpousBosnHas GyHKIUU y= MUMEET BUI. ..
a) 2x-e"+x°-e" ) 2x+e" gy 2x-e" ) 2x-e*—x" e

1
I[4ex - — de
16. HeonpenenéHublii UHTETpas sin = X paBeH. ..

X 1
X X e — . X
a)e —tgx+c 6) 4e” + 2ctgx+C B) 2sinx 4e” +ctgx+cC
Uxd
17. Heonpenenéuusplii UHTErpal J. A xdx paBeH
2 x* 1 2
Zxtx+c . —-=+C —F—*C
a) 9 6) X'V X+C B) 4 X 1") X\/;
dx
18. Heonpenenéuuslit uuterpan Vv 4x+1 paBeH. ..
1 1 Vax+1 4x +1

—+c —+c n
a) 8vax+1 6) 8vax+1 B 4 r) 2

6" —1)dx
19. Heonpenenéuusbiit I/IHTel"paJ'I-[ ( )d paBeH. ..

X 0

—-X+cC . - +X+C
a) In6 6) 6" +C g X6 +C ) In6

Je’sxdx

20. Heonpenen€HHbIi HHTETpaT paBeH...
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1 3
+C —+cC
a) €7 +c g) VX°+1 p) W2x+l+c oy Jx

21. lano nuddepennmanpaoe ypasaenue Yy'+15y'+2y =0. Torma cooTBeTCTBYIOIIECE MY

XapaKTEpUCTUIECKOE YPAaBHEHUE UMEET BHL. ..
a) k2 +15k -2 =0 B) k? —15k -2 =0
6) 1+15k +2k* =0 r) k> +15k +2=0.

22. Jlano nuHeliHOE omHOpoAHOE nuddepeHaibHOe ypaBHEHNE y +y —2y=0 :
TOT'JIa €ro 00IIee peleHre UMEET BUI. . .

2Xx X —2X X
1) G~ +cCe 2) G& 77 +Ce

—2X —X
3) c,e +C,e , 4)

X

c,e’* +c,e”
23. O0uee pemenue audhepeHInanTbHOr0 ypaBHEHUS y -5y +6y=0
1)Y= e**(c, cos3x + ¢, sin 3x)1 2) Y= e¥(c, cos 2x +c, sin 2x) ,

HUMCCT BHUA. ..

3) V= ce > +c,e

2 Y= c.e +c,e™

o 2
24. Jlano nuddepeHaIbHOe YpaBHEHHUE y =((k+Dx , Torma (QyHKUMS
_ 3
Y = X" gpnsercs ero peIIeHHEM TP K PABHOM. ..
nH1 20 3)2 43
e'dy = Ll
25. OOuwmit unrerpan nuddepeHnaIbHOT0 ypaBHEHUS X
_ e =—+c _
1 y_Ln|x|+c’ 2) X g ey_Ln|x|+c’ 4) € =x+c
oz oz
) 3 -
26. Jlana ¢yHKIUS ABYX MEPEMEHHBIX z=5x"y -4y X qactHbie npousBogHbie OX K oy

paBHBL. ..
a) 10xy—4y. 5x* —12y°x 5) 10V. —24yx 10x—12y2; 10y ) —24yx.
10x —12y?

0%z
4 3 5
27. lana pyHKIMS IBYX MEpEeMEHHBIX z2=-3x"y +8xy , YaCTHBIE MTPOU3BOJIHBIE x* g
o'
2
oy PaBHBI. ..
a) 48Yx. —12x° + 24y*? ) —12x%y +8y°. —3x* +24y°x
B) —36x%y . 48yx r) —36x%y.—12x> + 24y?

_ 4,5 5
28. Jlana QyHKIUS JBYX HepeMeHHLIXZ =—11x"y” —2xy

0°z

, CMCIIaHHas 4YaCTHasid

MMPOU3BOJAHAA axay paBHa
2) —220x%y* —10y* 5) —290x*y® —40xy® ) —132x%y° r —55x*y* —10xy*
29. JlBa cTpenka CTPEJSAIOT MO MUIICHH. BeposTHOCTh momajaHus B LENb y OJHOTO

crpenka 0,7; y npyroro — 0,8. HaliTu BEpOsSTHOCTB TOTO, YTO II€JIb Oy/IeT MOpPaKeHa.
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JYCHUIIIAHEL
MO3BOJISIIOIIMNA  YIIPOCTUTh  MPOLEAYPY H3MEPEHUs

a) 0,8 6) 0,7 B)0,96  1)0,94

30. MaremaTuueckoe OKuJaHUe TUCKPETHOM CIIydailHOM BEIMYMHBI, 33JaHHON 3aKOHOM
pacnpezesieHus, paBHO...

X 2 5 8
P 102]03]05

a)5 6) 15 B) 5,9 r) 1

4.1.3 TectupoBanue

TectupoBaHHe HCIIONB3YETCs IS OIEHKHA KaueCTBa OCBOCHHUS OOYYArOIIMMCS OCHOBHOMU
npodeccuoHanpHOM 00pa30oBaTeNbHOM MPOrpaMMbl IO OTAEIbHBIM TeMaM WM  pasjenaM

Tect mnpexacraBisier CcoOOH  KOMILIEKC

CTaHJApTU3UPOBAHHBIX
3HAHUW M yMEHUH oOydaromuxcs.

3aJIaHUi,

OOyuJarouMcst BBIIAIOTCSL TECTOBBIE 3a/IaHUSI C (POPMYIMPOBKOI BOIPOCOB M MPEIOKEHUEM
BbIOPATh OJIMH [IPABUIIbHBIN OTBET U3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne OneHOYHBIE CpEeJCTBA Kon n HanmeHnoBanue
TunoBeie KOHTPOJBHBIC 3amaHus W (MIIN) WHBIE MaTepHaNbl, HEOOXOMUMBIE | MHIMKATOPa KOMIIETEHIUU
JUI OIICHKW 3HAHWW, yMEHHWH, HAaBBHIKOB M (WJIM) ONBITa AEATEIHHOCTH,
XapaKTepU3YIOIUX CHOPMUPOBAHHOCTS KOMIIETCHIIUH B MPOIECCE OCBOCHUS
JIUCITUTLIAHBI

1 1. ITpn ymMHOXXEHMH ABYX MaTpHILl JOJDKHO coOmonarsest ycnosue, uyto | M/I-1 OIIK-1 Mcnons3yer

YHCIIO. ..

a) CTPOK TIEPBOM MATPHIIBI PABHO YUCITY CTOJOIOB BTOPOM MaTPHUIIBI

0) CTONOIOB NIEPBOI MATPHIIBI PABHO YHCITY CTOJIOIIOB BTOPOH MATPHUIIBI

B) CTOJIOLIOB MEPBOI MATPHIIBI PABHO YUCITYy CTPOK BTOPOIl MaTPHUIIBI

T) CTPOK IIEPBOM MAaTPHIIEI PABHO YUCITY CTPOK BTOPOH MATPHUIIBI

2. Ecim Bce 37IeMEHTHI OTIPEIeNUTENsT BTOPOTO MOPsIKa YMHOKATH Ha 4,
TO HOBBIH ONpeeTUTENb OyaeT OONBIIEe UCXOIHOTO ...

a) B 4eTHIpe pasza

0) B IIECTHAIIATE pa3

B) Ha YeTHIpE

T') Ha IIeCTHAANATh

3. Onpenenurens MaTpUIBl ¢ deMeHTamu al 1=6, al2=4, a21=4, a22=3
HMEET 3HAUYCHUE

a)2

6)3

B) 4

r) -3

4. beckoHEYHO MaJIOW Ha3bIBaeTCs (QYHKIMS, TPEae] KOTOPOH paBeH. ..
a) l 6) 0 B) o0 r)C

5. Ilpenen nocrosiHHO# BenmunHbl C paBeH. ..

a) 1 6) 0 B)oo 1)C

6. [Tpon3BoIHAsI CyMMBI paBHa. ..
ayutv o)u'v+uv

B)u' +v' r)u'v+uv'

7. Ilpou3BosiHas IPOU3BEICHUS PABHA. ..

ajutv o)u'v+uv

B)u +v' ryu'v+uv'

8. IlepBoobpasnas nocrosiHHOrO uyncia C paBHa
au+v O)uv+u'v

B)u' + V' ryu'v+uv'

9. OmnpeneneHHbI MHTETrpan BBIPAXKEHUS 2X+5 C HIDKHUM IPEEIIOM
HMHTETPUPOBaHUs 2 U BEPXHUM IpeenoM 4 paBeH

a) -20 0) -22

B) 20 )22

3aKOHBI u
3aKOHOMEPHOCTHU
MaTeMaTHYCCKUX HAyK H
UX  B3aUMOCBS3€H  IIpU
HM3YyYCHUH, aHajau3e
OHOJIOTMYECKUX OOBEKTOB
¥ TIPOIIECCOB
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10.BeposITHOCTH TOCTOBEPHOT'O COOBITHS PaBHA. ..
a)0 0) 1 B) 0,1 r) modoMy
YHUCITY

[To pesynpTaram TecTta OOYyYarOIIEMYCs BBICTABIISCTCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YAOBIIETBOPUTEIHHOY» UITU «HEYIOBIETBOPUTEIHHOY.

Kputepun oreHKr OTBeTa MJOBOASTCS JO CBEICHUS OOyYalIIUXCsS 10 Hadaia
TeCTUpoBaHus. Pe3ynbTaT TecTUpOBaHUS OOBBISIETCA 00yUYaOIEMyCs HEMOCPEACTBEHHO MOCIIEe
€ro c/1ayu.

Mlkana KpuTtepuun onenuBanus
(% npaBUJIbLHBIX 0TBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xopoIio) 70-79
Onenka 3 (yIOBIETBOPUTEIBHO) 50-69
Ornenka 2 (HEYIOBJIETBOPUTEIHHO) meHee 50

4.1.4 UuauBuayajibHbIE JOMAIIHUE 32 JaHUS

WuauBunyanbHble JOMAallHUE 3aJaHUsl, HCIOJIb3YeMble JJisi KOHTPOJS 3HAHUM
00ydJarouuxcsi, IpecaeaytoT ABE IeJIU: 00yUaroIly0 U KOHTPOJIUPYIOIIYIO.

[Ipy  BBINONHEHWHM  WHAMBUAYAIBHOTO  JOMAIHEro  3aJaHusi  oOydaromuics
JEMOHCTPHUPYET 3HAHHE ATOPUTMOB PEIICHHUsT THUIIOBBIX 331ad. OOydaromeMycss peKOMEHIYIOT
JaBaTh MOAPOOHOE OMKUCAaHUE XOa PEIICHUS 3a/1ay.

Ota Gopma KOHTPOJIS B MOJHOW Mepe OTBEYaeT NPUHLUITY UHAUBUAYAIBHOTO MOAX0/a B
o0y4eHuHu.

WuauBuayanbHOe JOMalllHee 3aJaHhe BBIJAeTCSl MO H3ydaemMoMy paszzaeny. Cpok
BBINIOJIHEHUS 2 Henenu. Bce 3amaHus pa3nuyHbl, YTO MCKIKOYAET IMEPENUChIBAaHUSA 3aJlaHUN
oOyyaromuMmucs Apyr y apyra. [lo okoHUaHUM CpOKa BBIOJHEHUS MHAWBUYAJTBbHOTO 3aJaHMUS,
oOyJaronuMcsl Ha3HayaeTcs BPpeMs 3allUThl HHAUBUIyaTbHOTO 3a/1aHUS.

HN-1 OIIK-1 Ucnoab3yeT 3aKOHbI M 3aKOHOMEPHOCTH MATEeMaTHYeCKUX HAYK M HX
B3aHMOCBsI3ell IPH U3Yy4YEeHNH, AaHAIN3e OHOJIOTHYeCKHX 00beKTOB M IIPOLECCOB.

Huousuoyanvnvie 0omauinue 3a0anusn no pazoeiy «nemenmol TUHEUHOU Anzeopbl)

B 3amavax 1-20 pemuTs cucTeMy TpeX YpaBHEHHI ¢ TPeMs HEU3BECTHBIMU MPU TOMOIIIH

OHpeHeHHTeHCﬁ, METOAOM Faycca, MaTpUIHbBIM CIIOCOOOM.

2x-3y—-5z=1 X—-3y+z2=2
1.<3x+y-2z=-4 2.92X+y+32=3
X—-2y+z2=5 2X—-y—-22=8
2X+3y—-2=2 4x+3y—-2z=-1
3ix—y+3z=-4 4.93x+y+z2=3
3x+5y+z=4 X—2y—-32=8
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5X—-2y+z=-1
0.42X+y+22=6
X-3y—-z=-5
2X—-y+3z=1
7.4X+2y+2=8
4x-3y-2z=-1
2Xx—y+3z2=3
9x+2y+z2=2
X—3y+4z=-1
x-3y-z=1
11.92x+y+z2=-7
2x—y—-3z2=5
2X+3y—-2=2
13.x+2y+3z2=0
X—y—22=6
X+5y—-z=-1
15.02x+y-2z2=7
X—-4y+z=0
3X+2y—-z=3
17.{x—-y+2z2=-4
2X+2y+z2=4
2x—3y+2=3
19.4x+y—-2z=4
3Xx—2y+6z=0

Hnoueuodyanvnvie oomauwinue 3a0anus no pazoeny «Inemenmvl MamemamuiecKozo

ananuzay
B 3agauax 21 — 40 HaiiTi yKkazaHHBIE TIpEICIHI.

3x% —5x-2 6) [ 2x% —3x +1

21.2a) hi
) lim XEQBX”+X+4

X—2 22_X_6
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18.

20.

3X+3y+2z=-1
2X+y—-2=3
X—-2y-3z=4

X—-2y+z2=4
2X+y+32=5
X+4y+z2=-2

X+y—-2z=1

10<x—-2y+3z=5

12.

14.

2X+3y—z=-4

3X+y+2z2=—4
X—2y—-z=-1
2X+3y+22=0

3X—2y+2z=3
2x+y—-7=-5
5x-y+3z=4

2Xx—-3y+3z=0

16.<x+y—-2z=-7

X+Yy

X—-2y+3z=3

-2z=1

2x+3y+z2=0
X—2y—z=17

X+2y—-4z2=0
X+y—-3z=-1
2X—y+52=3



arctg2x

5) lim

x—0 4

22.3) lim

. 1-cos4x .
o lim =25 i

o 2arcsin 2 2x

23.a) |im

ol 2X2 +x—1

8) [im

x—0 4X

2x% —9x+9

24.a) lim ———
H!EE] x> —5x+6

5) I. sin 3x
M tg5x

5Xx — x*> —4

25.a) lim———
) I!m x? —2x—8

2

. tg%x
B) |!£701 sin 2x

. x?-2x-8
26.3) |im

s 2X% +5X+2

tgx —sin x

B) lim v

x—0

2x% +15x + 25
s 5—4x—x?

4x% +7x+3

arcsin 2x

. (2x=3\"
D lim| 75

. bx?-2x+1
% lim 2x% +x-3

3x+2}**
3x-4

. 3-2x-x?
6)lim

roe X2 H+4AX+1

. (4x+3)\°
) lim a1

X—0

. 3x*-5x+4
9 lim x* —x+1

. (2x+5)"
D lim| 53

X<—00

. 2XP+x—4
o lim 3+ x—4x?

. 5X—1 2x+1
D lim{5,3

X2 —7x+1

6) lim

row X%+ X+3
. (3x-1)*
D lim 3x—-4
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27.

28.

29.

30.

31.

32.

2 i 3x?—2x-1
lm X2 —4x+3

0 i sin 2 3x
!m tg°2x

2 i 6—x—Xx>2
1M 32 g 3

B) | 3X
!D;] arcsin 6x

Di x3 -1
1[]11 5x2 —4x -1

5) I. 1-cos6x
!m xsin 3x

2 i X2 +2x—8
'EE‘ 8—x°

B) |Im sin 3xctg5x

x—0

x> —x—6

a)|im

s X2 —6X+9

. Xtgx
B e —
) I!m 1-cos4x

. X' —4x+4
) lim—s—,—

X—2 X _4

6) lim

X—>00

) lim

X—0

6) lim

) lim

X—0

6) lim

X—>0

. 5x—-2 3
r) Ilm 5x+3

6) lim

X<4—00

r

3x? +5x+4

2x% —x+1

(ZX _ 7j4x+1
2x—-3

2x% —2x+1
e X2 +4AX+2

Ax+1\7
4x -3

5—2x —3x?

X2 +Xx+3

X2 —3x+4

2x% +5x -1

X—>00

) X2 -4
6)|Im V1-4x -3

X—>—2

N |lim

6) lim

x—3

X—>0 (

V2X+3-3

x? -9
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. X—2
)Ilm[x+3

1— >

3 jl—ZX

X+4

—2X
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. arctg3x 2 ]ml
B r 1-
) lim—5, )IX'ED( 4x -3
x> +8 Jx -2
33.a _ §)
)IXL”Z]X +X—2 )Ilmx —6Xx+8
2X 1-3x
) 1-
o lim g 0 lim(1 505)
—7x+10 ; X+1
34.a _ 0 —_—
) ILS x? —10x + 25 ) lem V3X+7 -2
2x-3
Im xctg4x i 1+
limcst lim 1)
x—5) . AIx+3-2
3. =8 e VX#3-2
lime "5 70 ONIMT 5y
. 6x+1
. Sin4x .
B r 1-
) |!£T0'I tgx ) IXIED( 3X—2]
—6x+9 —X-2
36.a _— 0)
)|L3 X° — 27 ) lim \/4x -3
1-cosx . X
B) ||no'| r) ||m(4—3x)x71
37.a) [jm 22X =3 6) lim (Vox? +4x -3
M o Im
. 1-cosbx . X
B lim—; — B) |im (6-2x)x=
x—0 X

X—2
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. 2x*+5x-3 ] x% —25
38.a LR TIRTI 5 X Te
Mimaeinee O lIM =3

. tg3x . 2
B r T —2X)x=
Himgys, P lim@-2x)-

2
9.2 im 222 6) [imlex-vax? +3x)

X—>—2 (X+2)2 X—00
. 4x . 1
2X + 3)x+
) I!Do] arctg2x r) lem( ) '
. (x=1p . Al-x-2
40. a —_— 0 —
)I!m4x2+X—5 ”HD 4—/1-5x
. sin?2x ) 3
B) |m01 e r) ||n;|(2x+5)x+2

B 3amauax 41-60 HaliTH TPOM3BOIHEIC d_y , IOJIB3YSCh (hopMymamu
X
T epeHIpoBaHus.

3x—-4

41. ) ym———,
NxP+3x-2

6) y=(3"">* —cos? 2x)’,

.2
B) y=Inarcsin v1—x? , r)y=In® 23 );x, 1) y=(2x +3)

x+3

42, a) y=——,
Vx®—6x-9

2
/ 2 2
B) y=Intgx?®, r) y=In* % , n) y= (1+ CcoS X)

2x

43. ) ym————,
Vx®—-5x?+3

6) y=[2@ + 11+ x2 [,

6) y=(3=% +sin 2 3x)’,
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2X +1 X% +3
2x -1’ X3 +9x

B) y=artg : n) y= (x3 + Z)Sinx

3x

44, ) y= —=-——
Vxd—4x? +1

,6) y=(2*" +arccos x)',

2 - arctgx
B) y=Inarctgvx -1, r) y=In3 2)3( 32 , ﬂ)y=(x2 +1) N

4x

45. 2) y= ————,
Nx®+5x2 -2

6) y= (5tg2x _ X2)3,

arctg? v/2x— X2 +4 . —x?
B) y=g 20 VX1 r) y=In* 5 Tox 1) y=(arcsin x)r
46.a)y=——2X*L Gy y=(a9 4 Uk [

Ix2—16x-2
_ 2
B) y=arcsinv1—4x? , r)y=|n31I33 Xg , 1) y=(x +sin x)*
x® —9x

2x—3

47. a) y=———,
Vx?+4x-3

6) y=(3"9* —In(1+4x?))',

4—3x?
x3 — 4x

)thx

B) y=Insin (ZX2 ), r) y=In°® , ) y=(tg2x

3x-8

48.a) y=——n ° 6) y=2°"* +sin? xJ ,
VX2 +3x—4 ( )j

rcsin/1-x 5_X2 arctgy/x
B) y=e "M, Dy Sy ()
49, a) y=—X+2 6) y=(29 —sec3x},

Ix2 +3x 41

X2
B) Fafﬂg&, r) F|n4,/22)(—_3, 1) y=(1+1j
1-x X° —4X+6 X

55



50, a)y=— X =2
X2 +5x-1

B) y=e arctgm

51.a)y=— %=1
VX +8x-14

1
B) y=Inarccos —,
X

52 a)};&
Jx219x—6

B) y=Incos(e ),

5x+4
53.a)y=——n—— ,0) y=
Jx2 —5x—2

arct SM
B) y=e ",

I
VWt +9r-1

94, a) y=

B) Flnarccos%,
2X—3
RNy

1
B) y=Inarcctg "

2X+1

56.2) y= ————-——,
3% 4 6x+1

arcc's\/ﬁ
B) y=e "

6) F(BCOSZX + C082 X)4,

5_4X ; 2\/;
r) y=In | ————, 1) v=|arcsin +/ x
)y= x? +8x—10 )T( )

0) y= (5°tgzx +C0S ech)3 ,

4x* -1

r) y=In® ,
)y 4x% +1

.H) y= (tgzx)COSZX
> 3
0) Y:(5S'” " —coszx) ,

3

X° =2
X3 +2

(Zarcsinx _ﬂ)s ’

3x2 -2
r —|n3\/:’
)y= 3x% +2

0) y= [3"”“92X +In (1+ 4x? )]4

r) y=In?

2 )arcsi nx

, II)F(l—X

21) y= (Ctg4x)sin4x

3x* -4

r) y=In ,
)y= X2 +4

1) y=(sin 2x)¢*
0) }’:(4“5'2x —tg2x)5,

x* -3

r)y=In*
)y= x* +3

! ) y=(x* +1)"

6) y= (5tgzx +sec? x)3,

m) y=(cos 2x)"***



4X+3

X —ax—1

S57.a)y=

B) y=Intge ',

5Xx—6

58.a)y—— 2> °
SUX3+5x-2

arcctgv/4x-1
B) y=e BT

2x3 +5

99.a) y=———v,
Vx* +2x

B) Flnarcsini
\/; ]
x* -10

60. 2) y= ————
Vx* —8x

B) Flntg%,

r)y=

6) 3:(3“92* +In sin x)

2x% -3
r) y=In* ,
YN s

3
)

2x2 +1
2x? -1

r) y=In®

1-x?

b
x® —3x

& y-lwrs i),

I[) y= (Ctgx)sin2 X

6) }: (43I’CCO$2X _ ’1_4X2 )3’

H) F (ctgx)secx

6) y= (6" + arcctg3x]’,

1) y=(x +In x)""*

B 3amagax 61-80 HaiiTu HeomnpeeIeHHbIE HHTETPAbI.

3x? +14x +37

61.2) I(x—1)(x2+4x+13)

62 2x* +9x3 +3x% + 27
'a)j x® +6x2 +9x
7x% +40x —96

63.2) J.2x“ +5x3 —12x?

64.

4x* —4x° + x> +5
a dx
) I 4x° + 4x* +5x

65.a) | X+2 X
' (2x +3)(x +1)?

dx

dx, ©

).[ x2dx
Ja—x?’
dx
o
)'[(9+x2)\/9+x2

dx
Rl bt
6) _[ '1X_2XZ dx,,

dx
) J-XZ\/XZ—4 ’
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B)_[6x2arctg 2xdx

. B) [XIn(x* +2)dx
B) Ix2c034xdx

B) jarccos 4xdx

B) J’(x2 +1)sin xdx



66.

67.a

68.

69.

70.

71.

72.

73.

74.

75.

76. a

77. a

78.

a)I
) [

a) Ixs

a)j
a)f

a)I v

)
o |
o |
)
)|

a) |

79. a) j

3x3 +4x

(x=2)*(x* +4)

5dx

X% +2x25x

4_
zdx,
x>+ X

dx

(2x—1)(8x* —4x+1)

34dx
(x—2)(x* —2x+17)

x*+5
2

5 dx,
X —=10x

20dx

(x+4)(x* +4x+20) '

3x’-2

(x+3)(2x* —3x — 2)d

2x* +8x* +9x2% + 4

x° +4x% +4x

9xdx
(x=5)(x* +2x+10) '

4x -3

——dx,
x(2x —3)?

2dx

)J.16X4 -1’

2x>+ 4 X
(x—4)(x+2)?

5dx
(X+1)(2x? +2x+5)

dx

x2dx

0 ;
: J.(9— X?)V9 — x?

offs
K J(4—x)2(;ij/)il—x2 ’
6) jﬂiﬁ,
QRN ey
4x+5

0
)lell 20x — 4x°

6x-5

0
)‘[\/QX +6x— 2

2x—-1

0)
'[\/5+12x—9x2

X+2
+12x+7

dx,

dx ,

° ‘[ Jax?

4

3X
° j\/21 7 &
+12x—-9x

3x+1
—-12x+5

° '[\/9X o

X+5

6)J‘\/Z X — X

X+3
)
) '[\/x —-X+1
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B) Ie‘* sin xdx

B) j arccos 3xdx
B) Ixze’“dx
B) _[ e 2" cos xdx

B) szcosgdx

dx
B) I1+sin X

dx
)J.sinsx

Ism3x

5 dx
cos°® X

B) fctg“xdx

B) J'lﬁsin “ xcos* xdx

dx
B) -[4—5003x

B) jcos“ xsin ® xdx

B) Itg“xdx

B) J~ dx
3sin x+4cosx+5



5 b 3
2X° —-2x"+4 6)J- 2X+3 . ICOS xadx

80.a) | ————————dx, —_— X, -
| For Sn°x

x* +4x°

Hnoueuodyanvnoe oomawinee 3a0anue no pazoeiy «jiemeHnovl meopuu 6eposimHocment
U Mamemamuueckou CIamucmuKuy

B 3agadax 81- 85 ucnonw3oBare popmyny bepHyiu a1 onpeaeieHus: BEpOATHOCTEH
NOSIBIICHHSI COOBITHS TIPU TIOBTOPEHUH HCTIBITAHUI.

81. BexoxkecTb ceMsiH JaHHOTO pacTteHus coctaisieT 90%. HaliTu BeposTHOCTH TOT0, YTO
U3 YEThIPEX MOCESTHHBIX CEMSH B3OHAYT: a) TpH; 0) HE MEHee TpeX.

82. B xJ10mKe 4nciio ATMHHBIX BOJIOKOH cocTaBiisieT 80%. KakoBa BepoATHOCTH TOTO, UTO
CpeIu B3SITHIX Hay/nady 5 BOJOKOH JUIMHHBIX OKaXKeTcs: a) TpH; 0) He Ooiee ABYX.

83. IlpunuMasi BepOsSTHOCTb POXKACHUS MaJIbUMKa U JEBOUKH OJMHAKOBBIMU, HAUTH
BEPOSITHOCTH TOTO, YTO CpPel 6 HOBOPOKICHHBIX: a) Mallb4MKa; 0) He OoJiee IBYX JI€BOYEK.

84. B HekotopoM Bojoeme Kapiibl cocTaBisitoT 80%. HaiiTu BepoaTHOCTh TOTO, YTO U3 5
BBUTIOBJICHHBIX B 3TOM BOZIO€ME PBIO OKaxxeTcs: a) 4 kapra; 0) He MeHee 4 KapIioB.

85. IIpubop coctout u3 4 y3noB. BeposTHOCTs 6€30TKa3HOI pabOTHI B TEUEHHUE CMEHBI
JUISL Kax10ro y3ia paBHa 0,8. Y3i1bl BBIXOJAT U3 CTPOSI HE3aBUCUMO OAMH OT Apyroro. Haittu
BEPOATHOCTH TOTO, UTO 32 CMEHY OTKaXyT: a) 2 y311a; 0) He MeHee 2 y3II0B.

B 3agauax 86-90 ncnonp3oBaTh acHMITOTHYECKYIO popmyity Ilyaccona s onpenenenus
BEPOATHOCTEH MOSBICHUS COOBITHS MPU NOBTOPEHHUH UCIIBITAHUH.

86. Cemena coxepxar 0,1% copaskoB. KakoBa BepOsSTHOCTb IIPH CITy9aiiHOM 0TOOpE
2000 cemsiH OOHAPYKUTH 5 CEMSIH COPHSAKOB?

87. BeposiTHOCTB OsiBIIeHUs1 OpakoBanHOM fnetanu paBaa 0,008. Haiitu BeposSTHOCTD
Toro, 4to u3 500 ciaydaitHO 0TOOpaHHBIX JeTael okaxercs 3 OpakOBaHHBIX.

88. YcrpoiictBo cocrout u3 1000 31eMeHTOB, pabOTAOINX HE3aBUCHMO OIHMH OT
npyroro. BeposTHOCTB 0TKa3a J1t000ro syeMeHTa B TeyeHue yaca pasHa 0,002. Haiitu
BEPOATHOCTH TOTO, YTO 3a Yac OTKaXyT 4 3JIeMeHTa.

89. Kuura nznana tupaxom B 50 000 sx3eMIisipoB. BeposTHOCTB TOT0, YTO B KHUTE
umeetcs nedekt opomropoBku pasHa 0,0001. HailTu BEposITHOCTB TOTO, UTO TUPAX COAEPIKUT 5
HEMPaBUIBHO COPOIIIOPOBAHHBIX KHUT.

90. BepossiTHOCTH BBKHBAHUS OAKTEPHIA MOCTIE PanOaKTUBHOTO 00ay4deHus pasHa 0,004.
Haiitu BepossTHOCTH TOTO, UTO Mocie obaydenus u3 500 6akrepuii ocraneTcs He MeHee 3
OaxkTepuil.

B 3agauax 91-100 naHo, 4TO Ha TPAaKTOPHOM 3aBOjIe pabouMii 32 CMEHY U3TOTOBIISAET N
netanei. BeposTHOCTh TOro, 4TO A€Talb OKaKETCs epBOro coprta paBHap. Kakosa BeposTHOCTS,
4TO JIeTajieil mepBoro copra Oyaer M MmTyK.

91. n=400, p=0,8, m=330.

92. n=400, p=0,9, m=372.

93. n=300, p=0,75, m=240.

94. n=600, p=0,6, m=375.

95. n=625, p=0,64, m=370.

96. n=192, p=0,75, m=150.

97. n=225, p=0,8, m=165.

98. n=100, p=0,9, m=96.

99. n=150, p=0,6, m=75.

100. n=625, p=0,8, m=510.
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B 3agagax 101- 120 3agan 3akoH pacnpeneieHus caydyailHoN BeaudrHbl X (B IepBOi
CTpOKE TaOJUIIbl JaHbl BO3MOKHBIE 3HAUEHUS BETMUHHBI X, 8 BO BTOPOM CTPOKE yKa3aHbI
BEPOSITHOCTH ) 3TUX BO3MOXKHBIX 3HAYCHUH ).

Haiitu: 1) marematurueckoe oxxuaanue M(X); 2) aucniepcuto D(X); 3) cpennee
KBaJ[paTHYECKOE OTKIIOHCHUE O .

101. X 23 25 28 29
p 03 02 04 01
102. X 17 21 25 27
P 02 04 03 01
103. X 24 26 28 30
P 02 02 05 01
104. X 12 16 19 21
p 01 05 03 01
105. X 25 27 30 32
P 02 04 03 01
106. X 30 32 35 40
p 01 05 02 02
107. X 12 14 16 20
P 01 02 05 02
108. X 21 25 28 31
D 01 04 02 03
109. X 60 64 67 70
p 01 03 04 02
110. X 45 47 50 52
P 02 04 03 01
111. X 46 49 51 55
p 02 03 01 04
112. X 18 22 23 26
p 02 03 04 01
113. X 78 80 84 85
p 02 03 01 04
114. X 37 41 43 45
P 02 01 05 02
115. X 25 28 30 33
D 01 02 04 03
116. X 56 58 60 64
P 02 03 04 01
117. X 31 34 37 40
p 03 05 01 01
118. X 17 20 23 27
P 01 04 03 02
119. X 28 32 34 36
D 01 02 02 05
120. X 35 39 42 46
p 01 03 02 04

4.2 TIpouenypa v olleHOYHbIE CPeICTBA sl POBeIeHNs MPOMEKYTOUYHOM aTTeCTAMI
4.2.1 3auer
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3ader sBaseTcs (GoOpMON OICHKM KadecTBa OCBOCHHS OOYYalomMMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTENbHON MPOTPaMMBbI IO pasienaM TUCHUILIHHEL [lo pesymbraTam
3ayeTa 00y4aroneMycsl BHICTABIIACTCS OIICHKA «3aUYTEHO» UJIM «HE 3aYTEHO»; OLIEHKA «OTINYHO,
«XOpOIIOY», «yJOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIHHO» B cilydae AU(QepeHIIMPOBAHHOTO
3auera.

3ayer MPOBOIUTCS IO OKOHYAHMM YTEHUS JICKIUH W BBINOJHEHHUS J1a0OpaTOPHBIX
(mpakTUYyecKux) 3aHATUNA. 3adeT MpPUHUMAETCS  MpernojaBaTeNiIMHU,  POBOAMBIIUMU
nabopaTtopHble (MPAKTUYECKUE) 3aHATHUSA, WIM YNTAIOUIMMHU JIEKIIUM 10 JaHHOW aucuuiuivHe. B
Clyyae OTCYTCTBUS BEAYLIEro IpernojaBaresis 3adeT [PUHUMAETCS IPEnoJaBaTeleM,
Ha3HAUYEHHBIM pPAaCHopsDKeHUEM 3aBeaytomero kadenpoil. C  paspemeHus 3aBeAyIOIIEro
kKaenpoll Ha 3aueTe MOXKET MPUCYTCTBOBATH IpenoAaBareib Kadenpbl, MPUBICYCHHBIN s
IIOMOLIH B IIpUEME 3a4eTa.

[IpucyrcTBUEe Ha 3adere mpemnojaBareneil ¢ apyrux kadeap ©6e3 COOTBETCTBYIOIIETO
pactopsDKCHHsI PEeKTOpa, MPOPEKTOpa IO y4eOHOW, BOCHUTATEIHHOW paboTe W MOJIOACIKHOM
MOJIUTUKE, 3aMECTUTENS AUPEKTOPA HHCTUTYTA 10 y4eOHOI paboTe HE TOMYyCKaeTCsl.

®opma(pl) mpoBeneHus 3adera (YCTHBIM ompoc mo Owiieram, NHUCbMEHHas padora,
TECTUPOBAHUE W [Ip.) ONpeAenstorTcs Kadenpod U JOBOAATCA 1O CBEAEHUS OOy4aromuxcs B
Hayaje ceMecTpa.

Jlns mpoBeneHust 3aueTa BEAYLIMI MpenojaBaTelb HAKAHYHE IOJIY4YaeT B CEKpeTapuare
JUpPEKTOpaTa 3a4€THO-3K3aMEHALMOHHYIO0 BEJIOMOCTb, KOTOpas BO3BPALLAETCSI B CEKpeTapuar
MIOCJIE OKOHYaHUsI MEPONIPUATHS B ICHb POBEJICHUS 3a4€Ta UM YTPOM CIIEIYIOLIETO JHS.

Bo Bpemst 3auera oOyuvaromuecss MOTYT II0OJIb30BAaThbCsl C pa3pelieHUs] BETYLIETO
npernojaBaTeniss CHPaBOYHOW W HOPMATHBHOW JIMTEPATypod, JAPYrUMU MOCOOUAMHU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBku oTBeTa B yCTHOW (opMe MpH chaye 3adera JOJHKHO COCTaBIIATh HE
MeHee 20 MUHYT (110 JKeJTaHUI0 00Y4Yarolerocs OTBET MOKET OBbITh TOCPOUHBbIM). Bpems oTBeTa -
He Oonee 10 MUHYT.

[IpenogaBaTento mpenocTaBisieTcss MpaBO 3ajaBaTh OOYYAIOIIMMCS JIONOJHUTENbHbIE
BOIIPOCHI B paMKax MPOrpaMMbl JUCHUTLIIAHBI.

KauecTBeHHas olleHKa «3auTE€HO», BHECEHHAs] B 3a4€THO-3K3aMEHAI[MOHHYIO BEJIOMOCTD,
SBJISIETCS PE3YJbTATOM YCIEIIHOTO YCBOSHHS yueOHOIro Marepuania.

Pe3ynbrar 3adera BBICTaBISIETCd B 3a4€THO-PK3aMEHALIMOHHYIO BEJIOMOCTb B JICHb
NpOBEIEHUS 3aueTa B MPUCYTCTBUM camoro oOywaromerocs. IlpermonaBatenu HecyT
NEPCOHAIbHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTb BHECEHHS 3amuceil o
pe3yspTaTax MPOMEXYTOYHOHN aTTeCTallui B 3a4€THO-2K3aMEHAI[MOHHYIO BEOMOCTb.

Ecnu oGyuaromiuiicst sBUJICS Ha 3a4eT M OTKAa3aJcsl OT MPOXOXKICHUS aTTeCTallii B CBS3U
C HEINOATOTOBJIEHHOCTBIO, TO B 3aYETHO-IK3aMEHALIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS
OLICHKA «HE 3aYTEHOM.

HesBka Ha 3aueT oTMeyaeTcs B 3a4€THO-3K3aMEHAI[MOHHON BEIOMOCTH CJIOBAMHU «HE
SBUIICS.

Hapymenue JUCLUIUINHBI, CIIMCBIBAaHUE, HCII0JIb30BAHNE 00y4aromuMucs
HEpa3peUICHHBIX  TEYaTHBIX W  PYKONHUCHBIX  MaTepHalioB, MOOWJIBHBIX  Telie(hOHOB,
KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JPYIMX BHJOB JIMYHOM
KOMMYHUKAIIMOHHOW W KOMIIBIOTEPHOW TEXHUKM BO BpeMs 3ayeTa 3ampelnieHo. B cioydae
HapyILIEHHUs 3TOr0 TpeOOBaHUs MpenoaBaTeib 00s3aH ylaluTh 00yJalolerocs u3 ayIuTopuu 1
MIPOCTaBUThH €MY B BEJJOMOCTH OLIEHKY «HE 3aYTEHO».

61



OOyyaromumcs, He CAABIINM 3a4€T B YCTaHOBJICHHBIE CPOKHU 0 YBAKUTEILHON PUYMHE,
WUH/IMBUYaJIbHBIE CPOKH TMPOBEACHHUS 3adeTa ONPEACISIOTCS 3aMECTHTENEM JUPEKTOpa
WHCTUTYTA IO y4eOHOI paboTe.

OOyuaromnmecsi, UMEIOIIUE aKaJAEMUYECKYI0 3aJ0JDKEHHOCTh, CHAIOT 3a4e€T B CPOKH,
ompezenseMbie YHuBepcureroM. MubopManus o TUKBUAALMU 33J0KEHHOCTH OTMEYaeTcs B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus] 3aMeCTUTENs JUPEKTOpa MHCTUTyTa M0 y4dyeOHOU paboTte
JOCPOYHAs Cllavya 3a4eTa C 3alHChi0 PE3YyIbTaTOB B AK3aMEHAIIMOHHBIH JIHCT.

WuBanuabpl 1 aula ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI MOTYT CIaBaTh 3a4€Thl
B CpOKH, YCTAQHOBJICHHbIE WHIUBUAYaJbHBIM Yy4eOHbIM IUIaHOM. MHBamuasl u jauma ¢
OTPaHUYEHHBIMU BO3MOYKHOCTSMU 3I0POBbs, MMEIOIIHME HAPYLUICHUS OMOPHO-IBUTATEIHLHOTO
ammapara, JOINyCKAalOTCs Ha aTTECTAI[MOHHBIC HCHBITAHUA B CONPOBOXICHUU aCCHUCTEHTOB-
COTPOBOXKAAIOIIUX.

[Iponienypa npoBeneHus MPOMEKYTOUHOW aTTECTAIMH Ui OCOOBIX CIydaeB M3JIOKEHA B
«[lonoxeHnn O TEKylIeM KOHTPOJE YyCIEBAaEMOCTH M MPOMEXKYTOUHOH aTTecTaluu
oOyuaromuxcs no OIIOII 6akanaBpuara, cnenuanurera u Mmarucrparyps» ®I'bOY BO HOxHo-
VYpanbckuii ['AY.

OneHovHBIC CpcacTBa

IlepeyeHb BONPOCOB K 3a4eTy
1.ITonsaTne MaTpuIsl. Buasl maTpum.
2.0mpenenureny 2-ro ¥ TPEThEro MOpsIKa.
3.CBoiicTBa onpeneauTeiei.
4 MuHop. Anrebpandeckoe 10TOIHEHHE.
5.Cucremsl THHEHHBIX ypaBHEHUH. OCHOBHBIC TIOHITHS.
6.Metox ["aycca ans pemieHui CHCTEM JIMHEHHBIX YpaBHEHUH.
7.Metox Kpamepa st pereHuit cucTeM JTHHEHHBIX ypaBHCHUH.
8.ITonsarue obpaTHOI MaTpuIBl. HaxoxaeHne o0paTHONH MaTPHIIBL.
9. Pemenue cucreM JIMHEHHBIX YPaBHEHNIH METOIOM OOpaTHBIX MaTpHILI.
10.ITonstue Gyukun. Odnacts onpeneneHus. [Ipumepsr.
11.06macTs 3HaueHnit. CriocoOb! 3aganus GyHKIun. [Ipumepsr.
12.OnemenrapHble GyHKIUH U uxX rpaduku. CoiicTBa rpadukos.
13.CaoiictBa ¢ynkuuu. [Ipumeps.
14 TlonsTue npenena B TOUKe, 0ECKOHEYHO yJaIeHHOH TOUKE.
15.beckoHeuHO Maiible (YHKIIMU M UX CBOWCTBA.
16.beckoHeyHo OoJblIMe QYHKIIMU U MX CBOWCTBA.
17. Teopema o mipeaesie CyMMBI, IPOU3BEICHHS, YACTHOTO U CTETICHH.
18.ITpaBuia pacKpbITHSI HEONPEIEIEHHOCTEH.
19. Ilepsslii 3amMmeuaresbHbIH npeaen. [Ipumeps.
20. Bropoii 3ameuarensHbli npeaent. [IpumMepsi.
21. INonsitue nponsBoaHOH. ['eomMeTpruecknii 1 GU3MUECKUN CMBICI IPON3BOTHOM.
22. OcHoBHBIE TIpaBuIIa U QPepeHIIPOBAHNS.
23. OcHoBHbIe popMyibl qudhepeHInpPOBaHUS.
24. TlpousBoaHas cioxHou GyHKImuU. [Tpumeps.
25.CBs13b NPOU3BOIHOM C MOHOTOHHOCTBIO. [IOHSATHE MaKCUMyMa U MUHUMYMa (QYHKIHH.
26. MlHTepBaiibl BBIYKIOCTH M BOTHYTOCTH Ipaduka (GYHKIHIO.
27.Touxu neperuba rpaduka ¢pyHkimu. Heo6xoaumoe yciioBre CyliecTBOBaHUS TOYEK Mepernoa.
28.IToHsTHEe QYHKIIMU HECKONBKUX NepeMeHHbIX. O0nacTs onpeaeneHus. [Ipumepsi.
29.YacTHbIe IPOU3BOHBIE TIEPBOTO MOPsIIKA (PYHKIINK HECKOJIBKUX ITIEPEMEHHBIX.
30.YacTHble IPOU3BOAHBIE BTOPOTO MOPsAKA (GYHKIIMN HECKOJIBKHX EPEMEHHBIX.
31.OxcrpeMyMbl QyHKINH ABYX HEPEMEHHBIX.
32 ludpdepenunanbupie ypaBHeHus. Bujpl.
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33.Pemmenne nuddepeHnuanbHpIX ypaBHEHUH IEPBOTO TOPsAKa.

34.Pemenue nuddepeHuaibHbIX ypaBHEHHH BTOPOTO MOPSIKA.

35. [Nonstue nepoodpasznoit GpyHkumu. [Tpumeps.

36. [TonsTre HeonpeneneHHOro HHTErpaia. CBONUCTBA.

37. HemocpecTBEHHOE MHTETPUPOBAHUE B HEOTIPEACICHHOM HHTETpaJle.

38.MeTo HHTETPHUPOBAHUS 3aMEHON IIEPEMEHHBIX B HEOTIPEACICHHOM HHTETpalle.

39.MeTo HHTErPHUPOBAHUS II0 YacTSAM B HEONPEACICHHOM HHTETpAE.

40. ITonarue onpeneneHHoro uaTerpana. CoiicTaa.

41. T'eoMeTpHUIeCKU CMBICT ONPEICICHHOTO HHTETPaIa.

42 HenocpeacTBeHHOE HHTEIPUPOBAaHKE B ONPEIEICHHOM HHTETpae.

43.MeTos MHTETPUPOBAHUS 3aMEHOM TIEPEMEHHBIX B OIIPEACICHHOM HHTETpaJle.

44 MeTtos MHTETPUPOBAHUS 110 YaCTAM B ONPEEICHHOM HHTErpaJe.

45, [IpunosxeHne onpeaesIieHHOr0 HHTErpalla K BEIYUCICHHUIO TUIOMa el TIIOCKUX QUryp.
46.ITonsiTie coObiTus, uctibiTanus. [lonsiTre ciaydaitnoro coobrtus. [Ipumepsr.

47. Buppl city4aiiHbeIX coObIThil. [IpumMepsl.

48. Knaccuueckoe ornpezielieHue BEPOSITHOCTH CIIy4aifHOTo coObITHs. CBOMCTBA BEPOSITHOCTH.
49. TlonsATHE OTHOCUTETBHON YacTOThL. CTaTHCTHYECKOE ONpeeIeHIE BepoITHOCTH. CBOWCTBO YCTOMYMBOCTH.
50. ITonsiTne cyMMBI caydaifHBIX coObITHI. TeopemMa 0 BEpOSATHOCTH CyMMBI HECOBMECTHBIX COOBITHI.
51. TlomHast rpymia COOBITHIA.

52. TIpOTHBOIIONIOKHBIE COOBITHSI.

53. BeposTHOCTD NOSBICHHS XOTS ObI OJHOTO COOBITHSI.

54. 3aBucuMBble COOBITHS. Y CIIOBHAs BEpOSITHOCTE. [IpuMepsl.

55. Teopema 0 BEpOATHOCTH MPOU3BEACHHUS 3aBUCUMBIX COOBITHIA.

56. JluckpeTHbIe Clly4aiiHbIe BEJIMUNHEI.

57. HenpepsIBHBIE clydaiiHble BETUUMHBL.

58. 3akoH pacnpenenenusi. MHOTOyrojbHUK pacrpeaeieHus..

59. UncnoBsle XapaKTEPUCTHKH TUCKPETHBIX CITyYalHBIX BEJINYMH U X CBOWCTBA.
60.HopmaipHEI 3aKOH pacipeieieHUs HEPEPIBHON CITyJaifHOI BETHIUHEL.

—v2 _2y_
61. HaiiTi npon3BoIHYIO QYHKIIMU y(X) =X 3X 1
62. Haiitn npoussosayto dyskuun V = COS(ZX - 3) .

2 X
63. HaiiTi npon3BoIHYIO QYHKIIMU y =X -€

2
64. Haiit yrioBod KoI(QUIMEHT KacaTeJbHOW K rpaduky GYHKIHA y =X + 2X_4 B TOYKE

X+3
65. HaiiTi npon3BoiHYI0 QYHKIIMU )

66. Haiftu Touky Makcumyma QyHKIMH Y = 2X — X2,

2
X
67. Haittu npousBoanyro ¢yukrmu f(X) = e

68. HaiiTi mpon3BoiHyI0 QyHKIMHU Y = (X + 2)e*.
69. Haittu npousBoauyro dyukrmu f(x) = Ln2x.

) x+1
70. Haiitu npenen Ilm
' PN v —3—4x

o x%-9

71. Haiitu penen )!TS 3(X . 3)
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. SIn 2x
Iim ——

0
72. Haiitu ipenen R 5X

1-2x%+3x
73. Haiitu npezen >I<Ir—T>]oo m

2X
Lim 1+i

X—>00 2X

x> —25

75. Haiitu npeen &LT m

74. Haiitu ipenen

-1 1 1 -3
76. Haiitu cymmy matpur A= 0 4l B= > 5

77. Haittu npomsBeneHue MaTpur A= [

O 4 2 5
78. Hai A= 10 B= 30
- Haiiti pasHocTs Matpun A =| s 41P711 _o
9 1
79. BBIYHCIHUTE OMIPEACITUTEIb
-2 3

x+2y =-3
80. Pemmth cucTteMy JIMHEHHBIX YpaBHEHUI

3x+2y =5

4 0 1
81. BeruncnuThb onpenenuTens 0 -1 0

3 0 2
X, +X, +X, =4

82.PemnTh cucTeMy JIMHEHHBIX ypaBHEHHH | X; — Xg = -1

X, +%X,=0

83. HaiiTi HeonpeeIeHHBIH HHTETpal j(4 sin X — cos X)dX

5 y dx
84. HaiiTi HeonpeieJIeHHBI HHTETpal I—

Vax+1
N 1 5 - 2
85. Haiitu nepBooOpasnyto anst pyskuuun f (X) = = X~ — X~ — —

3 3

86.113 ypHBI, B KOTOpOil Haxomarcst 5 Oenblx W 8 4YepHBIX IIApOB, BHIHUMAIOT Haynady oiuH miap. Haiitn
BEPOSITHOCTB TOTO, YTO 3TOT IIap OyaeT OesbiM.
87.]la crpenka NPOW3BOIAT 10 OJHOMY BBICTpeNly. BeposTHOCTH momajgaHusl B LENb U NEPBOTO M BTOPOTO
crpenkoB pasHa 0,8 u 0,4 coorBeTcTBeHHO. HaliTn BeposiTHOCTH TOTO, YTO B 1I€JIb MONANYT 00a CTpEJKa.

88.3akoH pacrpeaeieHust BEPOATHOCTEH CITydaiiHON BEIMYMHBI X 3a/1aH TaOIUIICH, HAWTH BEPOSITHOCTh p2
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X 2 5 8

P 01 | p, | 06

89. Jlan 3aKkoH pacrpenesieHusi BEpOATHOCTEH  TUCKPETHON ciydaifHoW BemmumHel X. Halitm 3HadeHme a,
JIMICTIEPCHIO U CPEIHEE KBaPATHIECKOE OTKIIOHCHHE.

X 1 2 3 4

p 02 a 03 02
90. HaiiTi BEpOSITHOCTb TOTO, YTO JHHU POXKACHUS y JBYX CIy4alHbIX JIFOAEH MpUIYyTCs Ha OJMH MECSI] To/a.

TecToBblIE 3aJaHUA K 3a49€eTy
KpI/ITepI/II/I OLCHKH OTBE€TA AOBOOATCA OO CBCIACHUS 06yqa}oumxc;1 A0 Havdalla TECCTUPOBaHMU:.
P€3yJII)TaT TCCTUPOBAHUA 00BsBIIsIETCS 00 AI0IIEMYCA HEIMOCPCACTBCHHO ITOCIIC €0 CAavu.

Ixana Kpurtepuu oneHnBanus
(% npaBWIBLHBIX OTBETOB)
O1eHKa 3aYTEHO 50-100
Ouenka HE3aUYTECHO Menee 50

Pa3nes DieMeHTHI JIMHEHHOMH ajaredpbl
1. TpeyronbHas MaTpuiia UMeeT BUA. ..

2 00 4 1 3 0 1
a)|0 3 0 0)|0 2 1 B)[0 1 r) |1
0 0 4 0 01 0 1
2. lnaroHanpHas MaTpulla UMEET BU/IL. ..
2 00 4 1 3 0
a)|0 3 0 6)|0 2 1 B)|O 1 O r) |1
0 0 4 0 01 0 1
3. Onpenenurens 34 paBeH...
a)-10 0) 10 B) 2 r) 1

0 - 0 3
4. Jlanbl MmaTpuisl A = (2 j uB= ( 2) . Torna marpuna A - B paBHa...

4 -1
0 -4 0 -4 0 2 0 2
a) 0) B) r)
1 6 3 2 1 2 3 4
5. Onpenenurens A

a 2
1 paBeH O Ipu OpaBHOM ...

a) 8 0)0 B) 1 r)-8

6. amer matpuitel A, B u C pasmepa 2%3, 3x2, 3x3 cooTBeTCTBeHHO. [locie yMHOKEHUs
MaTpHUIlbl OyIyT UMETh pa3Mep...

a)[A-B]=3x3 0)[A-C]=2x3 B) [C-B]=3x2r)[B-A-C]=3x2

7. Ilpu yMHOXEHHUH JIBYX MaTpPHIL JOJIKHO COOTIOAATHCS YCIOBUE, YTO YUCIIO. ..

a) CTPOK MEPBOI MaTPUIIbI PABHO YHUCITY CTOJIOIIOB BTOPOI MaTPHUIIBI
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0) cTONIOIIOB MEPBOM MATPHIBI PABHO YHCITY CTOJIOIIOB BTOPOH MaTPHIIBI
B) CTOJIOLIOB MEPBOM MaTPHUIIB PABHO YHCIY CTPOK BTOPOI MaTpPHUIIbI
T') CTPOK MEPBOM MaTPHIIbI PABHO YHUCITY CTPOK BTOPOM MAaTPHIIbI

8.JlaHbl MaTpHIIBI A=((l) g] u B= (2 SJ' Torna onpenenurens npousseaeHus matpull det(AB)
paBeH. ..
a)5s 6)18 BO 1)10
4 -5 4
9. OOparHas marpuna Kk Mmatpure A =6 5—qa 12| He CyleCTBYET IIPH 0, PABHOM. ..
1 3 2
(BBEIUTE OTBET)
1 1 1
10. Cuctema nuHEIHBIX ypaBHEHUM ¢ OCHOBHOM MaTpuuiel 4={1 0 —1| u BekTopoM
0 -1 1
4
IpaBbIX YacTel b=| 1| umeer BUJI. ..
0
X +X, +X, =4 X +X, =X, =4 X, =X, +X;, =4 3x, =4
a) <X —X;=-1 0) - X, +X;=-1 B) =X +X=-1 T1):2X,=0
—X, + X, =0 X, =X, =0 X, =X, =0 2%, =-1

11. Ecniu Bce 3meMeHTHI OIpeesIuTelNst BTOPOro MOps/iIka YMHOKUTH Ha 4, TO HOBBIN
onpeeauTeNb OyAeT 00JIbIIEe UCXOMIHOTO ...

a) B YeThIpe pasza

0) B IIeCTHAIIATH pa3

B) Ha YeThIpe

T') Ha IIeCTHAAATh

4a+1 0 O
12. Onpenenmurens | 0 -1 0/=0, npu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 1)-0,25
13.  [lansl MaTpunbl 4 = ( 10 ,B = (3 0 }TOF}I& A-B pasHo....
-2 4 1 -2
2 0 -2 0 -2 0 (—2 U]
a)[_l 2] 6)[_3 4] B)[—l 5] ph—3 6
-3 5 7
14. Jana matpuna A= 6 -1 2| cymma aiitazs paBHa...
8 -4 9
a)-3 0) 1 B) -1 r) -7
7 1
15. Onpenenurens ~ ‘ paBeH...
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)23  6)8 B)-23 1)l9

16.  Ecmm (x4, Vo ) - pelIeHHe CUCTEMbI JIMHEHHBIX YpaBHEHHI
x+2y=-3

{BX +2y =5

TOTJa X, — ), PaBHO...

a)-0,5 0) 7,5 B) 0,5 r)-7,5

-1 1 1
17. Ecinu A= , B= , torga matpuria C' = A - B umeer Buy. ..
(o )»(2)
0] 1 8
) [8] 6@ 8) B) [8] ) [1]

18. Marpuma A= ( j HE UMeeT 00paTHOM, TPHU K PABHOM. ..

2 1
a) 8 0) -8 B) 4 r) 2

19. Jlansr Matpunnsl A, B u C pasmepa 4x2, 3x4 u 4x3 coorBercTBeHHO. I[locne ymHOXeHUs

MaTpHIlBl OyIyT UMETH pasMep...

a) [A-B]=4x4  0)[B-A] =3x2 B)[C-B-A]=3x4 r)[C-B] =4x4

20. YpaBHeHUE NpIMON UMEET BUL. ..

X
a) x> +y? = R? 6)y=kx+b B) Y = 2pX r)_2+i3}_2:l
a
21. YpaBHeHuE 3/UIMIICa UMEET BU. ..
2 2
X
ax2+y?=R?  G)y=kx+b  B)y?=2px r)—2+g—2=1
a
22. YpaBHeHUe TUnepooibl UMEET BUL. ..
2 2 2 2
- _ X Yy _ Xy o
a)x%+y?=R? 0)y=kx+b B)?—b—z—l F)?‘f‘b—z—l
23. YpaBHeHue napaboiibl UMEET BU. ..
2 2
X
a) x2+y? = R? 0)y=kx+b B) Y = 2pX r)—2+g—2=1
a
24. YpaBHEHNE OKPYKHOCTH UMEET BUL. ..
2 2
X
a) x> +y? = R? 6)y=kx+b B) Y = 2pX r)—2+i;—2=1
a
25. YpaBHeHHE NPsAMOIl, TPOXOIALIEH Uuepe3 1BE JaHHbIE TOUKH, UMEET BUII. ..
2) Ax + By +C =0 6) L =N
Xp =X Vo=
B)y=kx+b r)y—-yir =k (X—X)
26. O0wiee ypaBHEHHE MPSIMON UMEET BHI. ..
X% _ V=N

a) Ax+By+C=0 0)

Xo =X Vo=
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B)y=kx+b r)y—yi=k(X—xi1)

27. YcnoBue napaienbHOCTH NPSMBIX. . .

1 1
a)ki-ko=0 0) k1 = ko B)ki=+ — r)ki=— —
k2 k2
28. YcnoBue NepneHANKYIIPHOCTH NPSMBIX. . .
1 1
a)ki-k2=0 0) k1 =k B)Ki =+ — Nki=- —
k2 k2
29. Ecnu g: (42,-2) mn b—>:(1;—3;1). Torna ckansipHOe NpoOU3BEICHUE a-b paBHOo. ..
a) -4 0)-3 B)2 1)0
30. YrioBoit koaddumment npsmoit 15X + 3y + 8 =0 paseH ...
a)-5 0)3 B) -15 r)5

31. Koopaunata Yo Touku A(S; Yo; 1), mpuHamiexamiei miaockoctu 2X —Y + 9z — 15 = 0, paBHa...
a)4 0) 7 B) 6 r)5

32. lansl Touku A(2; -3) u B(-4; 7). Torna abcuucca cepenunnl orpe3ka AB paBHa...
a)-5 0) 2 B) 1 r)-1

33. YrnoBoit ko3 dunment npsimoii 28X+ 7y —4 =0 paseH...

a)4 0) -4 B) -28 r)7
34. Paccrosinue mexay Toukamu B (-4; -1) u D (8; 8) paBHo...
a) 14 0) 21 B) 15 r) 16

35. Touka M (2,1) cepenuna orpeska. KoHmamu oTpeska sSBISIOTCS TOUYKH. ..

a) A(9,-7), B(-5,9) 0) A(1,5), B(5,9)

B) A(—4,6), B(10,8) r) A(1, =7), B(5,9)

36. Ilpsamoii 2X—3y+6=0 npuHaAIEKUT TOUKA...

a) A(—3,2) 0) B(—6,—2) B) C(2,5) r) K(0,2)

37. llpsimasi, nepreHANKYIsApHast IpAMOM Y= —X+ 4, UMeeT BUJ. ..

a)y=2x—4 06)y=x+3 B)y=—4x-1 r1n)y=—X%—4

38. IIpsmas, mapannenbHas NpsMoi Y= —X+4, uMeer BUJ. ..

a)y=2x—4 06)y=x+3 B)y=—4x-1 T1)y=—Xx—4

39. Bektopet a =(2,—1,4) u b =(—6, A ,—12) mapasuiensHbl, TOr/1a KOOPAUHATA A paBHA ...

a) 4 06) 3 B) —2 r) 6
40. BekTopst a=(4,6,—2) u b =(—1,3,\) neprneHaAuKYISIpHBI, TOTJa KOOPAMHATA A paBHA..
a) 5 06) —6 B) 7 r) =5

41. Touka A(4,5) npuHAAIEKUT NPAMON, 3aJaHHOW YPAaBHEHUEM ...
a) 7x—3y+6=0 0)8x —4y —5=0 B)2x+3y—21=0 r)3x —4y +8=0
42. Bekropsl a=(3, 2,—1) u b =(\,—8,4) napasienbHbl, TOr1a KOOpPAWHATA A PaBHA...

a) 3 0) —12 B) 14 r) —2
43. Bekropsl a=(4, 2,—1) u b =(\,—8,4) nepneHIUKyISIPHBI, TOTIa KOOPIUHATA A PaBHA...
a) 5 0)7 B) 2 r) —6

44. Paccrosinue mexay Toukamu A(5;12) u B(-7;3) paBHo...

BBEJIUTE OTBET

45. Ha miockocTu BBeIeHA MONSpHAs CUCTeMa KOOPAMHAT (p;¢). YpaBHenue ¢ = 16 3anaer Ha
JTOU IUIOCKOCTH. ..

a) J1Ba Jiyda

0) nyu

B) OKPYXKHOCTb pajinyca 4 ¢ LIEeHTPOM B IIOJIIOCE

') OKPYXXHOCTb paauyca 16 ¢ HeHTpoM B MOJI0Ce
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46. OO6muM ypaBHEHHEM MPSIMON Ha TJIOCKOCTH SIBJISIETCS. . .

£+l:1

a) 3 12 0) y=—-4x+12 B) 4x+y-12=0 r) y—4=-4(x-12)

47.  Jlnmuna otpeska, orcekaeMoro npsimoit 4x+7y-20=0 na ocu Ox, paBHa...
a)6 0)5 B)20 r)7

2 2

48.  Ecnu ypaBHEHHE dJUIAIICA UMEET BH/T P + % 1, To nyuHa ero GOJIbIIEH MoTyocH
paBHa...

a)36 0)25 B)5 1)6

49.  ansl Touku A(2;3) u B(-6;5), Torma koopAauHAaThI cepeinHbl OTpe3ka AB paBHBI. ..
) (48)  0)(28) B4 1) (-24)

50.  VYpaBHeHue napabobl CHMMETPUYHOM OTHOCUTENIBHO OCH OPAMHAT, BETBU KOTOPOU

HaIlpaBJICHbI BHU3, UMCCT BUMI...

a)y’=2px, 6)x*=2py  B)y'=-2px T)X’=-2py
51.  YpaBHeHueM npsMoil B OTpe3Kax sIBISIETCA. . .

X Y

1
a) y=—4x+12 0) 4x+y-12=0 B) 3+12 r) y—4=-4(x-12)

52.  VpaBHeHHE OKPYKHOCTH MMeeT BuA (x-2)°+ (y+5)°=49. Eé uentp nmeer
KOOpJMHATHI. . .

a) (2;-5)  0)(Z5) B)-25) 1) (-25-5)

53.  VYpaBHeHwue napabobl CHMMETPUYHON OTHOCHTEIBHO OCH OPJIUHAT, BETBH KOTOPOI
HalpaBJIeHbl BHU3, UMEET BU]I. ..

a) y>=2px  0)x’=2py B) y* = -2px r) X2 = -2py

54. Jlano ypaBHeHue rumnep6onsl 5x% — 4y? = 20. Jlnuusl eé monyoceit paBHE. ..

a) \/gI/I2 6)5u4 B)-4u 5 F)SI/I\/E
Pa3nen DieMeHTHI MAaTEMAaTHYECKOT0 aHAIU3A
2
55 . 3uavenue mpenena Lim—— aBHO. ..
P 5 2(x—5) |
a)0 0)5 B) 10 r) oo
33X+ x+4
56. 3naueHue npezaena lez—5 paBHO...
X—00 X _X_
a)l 0)0 B) o r)3

/9 —X
57. lana pyHkus Yy = —4 . Torna, ee 00iacThi0 ONPEEICHUS SIBISIETCS MHOKECTBO. ..
X+

a) (-o0; -4) U [9; +o0) 6) (-4; 9] B) (4, 9] 1) (-4;9)
58. Ilepuoanueckoit siBnsgeTcs PyHKIHA. . ..
a) f(x)=+x+1 B) f(x)=(x-1)?
_ _er _1
0) f(x) _cos(x 3 j r) f(x)= o
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2X
59. Ilpenen Lim(1+2ij paBeH. ..
X—00 X

a)e 0) €? B) el

a) f(2x) = f(x) 0) f(-x) = -f(x)

r) e
60. ®ynkuus Y = f(X) Ha3pIBaCTCS YSTHOM [T BceX X M3 00JACTH ONPEICIICHUs, SCIIH. . .

B) f(x*) = f(x)

r) f(-x) = f(x).

61. I'paduk HEeueTHON PyHKIIMM CUMMETPUYEH OTHOCHTENBHO. ..

a) HayaJia KOOpIMHAT
B) OCH OpAHHAT

i 2X> +6x -1
62. [Ipenen Im X 4+ 2X2 15
1
a) - 5 0)3 B) 1

0) ocu abcrucc
r) 6uccextpucsl 1l koopauHaTHOTO yTia.

paBeH. ..

6
r)g

63. ®opmMyIia BTOPOTo 3aMevaTeIbHOro fnpejaena. ..

] 1Y
a) le(“;j =1

x—0

x—0

: 1Y
) L|m(1+;j =e

6) Lim[1+§j =1

X—0

: 1Y
) L|m(1+;] =@

X—

64. Oyukuus y = f(X) sBisiercst yObIBarolieil Ha MHTEpBaJIe, €CJIH HAa 5TOM HHTEpPBAJIE. . .

2 F'(x)>0
s F'(x)<0

6) f'(X)>0
r) f'(x)=0

65. beckoHeuHO MaJION Ha3bIBaeTCs PYHKIIUS, TIPEACI KOTOPOU paBeH. ..

a)l 6) 0 B) o0 r)C

66. beckoHeuHO OOJBINION HAa3bIBACTCS (DYHKIIMS, PEET KOTOPOU paBeH. ..

a) 1 6) 0 B)oo 1)C
67. Ilpenen nocrossHHOM BenuuuHbl C paBeH...
a) 1 6) 0 B)oo 1)C
_ 5x® —3x+2
68. IIpenen L|m2—+ paBeH...
x>0 3X° +X—-9
a) o 0) -3 B) — 2
9
_x*-1
69. Tlpenen Lim 6 paBeH. ..
x5 2(x—4)
a)0 0) 4,5 B) 8 r) oo
70. peren |im tg4x paBeH. ..
x—0 11
1 4
a) — 0) — B) 0 r)2
) T ) Tl ) )

4

71. Hperen |jm (%JXH paser..

x—>-1-0
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a)0 0)1/3 B) | T) o

72.  Ywucno Touek pa3peiBa QYHKIHU Y = BHO...

(x=4)(x+4)
a)0 0) 2 B) 3 r)l
. 5
lim —
73.  Tpemen *~'x" —1 pagen...
a) oo 6)0 B) 5 r) 1
1-2x* +3x

74. IIpenen lim ————— paseH...
P Xou 4—3x+x2 |

a)-2 0) % B) 0 r) oo

sin 2x

lim
75. Ipegen “>° 95X pasgeH...
a)l 6)% B) — r)0

x> -9

76.  Ipenen lim paBeH. ..

x—3 3()6 — 3)
a) o 0)0 B) 2 r)6
77.  Ilpemen lim paBeH...
X0 — —4x
-7 -7 -1
a) oo 0)— B) — r) —
4 3 3
\ 14" \ S \ sinn
78.  Tlpenmenwr lim, [l + :] , lim, L (1+n)n, lim, —, HasbIBAKOT
COOTBETCTBEHHO:
a) BTOPOM 3aMeyaTeNbHBIN Mpe/en, BTOPOW 3aMedaTeIbHbIN Mpeies, MepBhIi 3aMeuaTeIbHbII
npenen
0) nepBbIi 3aMevaTeIbHBIN NIpesieNd, MepBbIi 3aMedaTeNbHbIN Ipees, BTOPON 3aMeyaTeNbHbIH
npenen
B) BTOpOM 3aMeuaTeNIbHbIN Npefiell, IEepBbI 3aMeuyaTeNIbHbII pees, MepBblid 3aMeyaTeNbHbIHN
npenen

I') NepBbIM 3aMevaTeNbHbIN Mpeie, BTOPOI 3aMeydaTelbHbIN Ipees, BTOPOW 3amMeyaTesIbHbII
npenen

2
79 . [IpousBonHas GpyHKIUU Y = VX +4x2 =2 wumeer BH/I...

1 1
a) —+2X B) 4X+—
24/x Jx
1 1
0) ——+8x T) +8x—-2

2/x 2/x

80. [Tpon3BoHast BTOpPOro mopsiaka GyHKIH Y = SiN3X paBHa ...
a) 9cosx 0) 9sin3x B) 3COSX r) -9sin3x

81. BepTukanbpHoii acuMnToTOM rpaduka GyHKIUH Y = ABJISAETCA NPsIMa. ..

1
=0 =_=
a)y B) X 5
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2

0) y= ~3 r)x=3

82. IIpousBoanas mpousBeneHus (x + 2)e* paBHa ...
a) —e* - (x+1) B) €. (e* +2x +x?)
0) e* r) e*-(x+3)

83. IIpousBonnas ¢pynkuus f(X) = Ln2x paBHa...

a) f'(x):g 6) f'(x)=

X X
. 1 .
B) f (X):ﬂ r) f (X)=2

1

2
X
84. TIpousBoaHas ¢pyukiuu f(X) = € paBHa...

a) f'(x)=e2x 6) f'(X):eX2
o F'(X)=2x-eX b F'(x)=2e"

85. Toukoii nepernba pyukipn y = f(X) sBiaseTcs Touka mpu mnepexojie uepe3 KOTopyio. ..

a) f'(X) menser 3max 0) f”(X MEHSET 3HaK

B) f' (X) COXPaHSET 3HaK r) f ”(X) COXPaHSET 3HAK

o . 5X
86. BepTukanbHoil acuMnToTOM rpaduka GyHKIUN Y = 3 SIBJISIETCS TIPsIMAsL. . .
X

_ _. 2
a)y= B) X= 3

0) x= ry=-3

87. Touxa M(1;1) ans pynkimu y = 2X — X? ABISETCS TOUKOA. ..
a) mepernba 0) MakcUMyMa B) MMHMMYyMa T) pa3pbiBa

88. [IponsBoHas 4aCTHOTO paBHa ...
2x+1 5 5
a) b > 0) ——5 B —T——3 r) — o
(x=2) (x-2) (x-2) X—2

89. 3aKOH JIBIDKEHNS MaTepUabHOi ToukH nMeeT B X (t) =5 + t + 3t%, rue x (t) — koopmHara
TOYKH B MOMEHT BpemeHH t.Torna ckopocts npu t = 1 paBHa...
a)9 0) 7 B)4 1)12
90. IIpousBojHas BTOpOro mopsiaka GyHKmuu Y = SiN 2X uMeeT BUI. ..
a) 4cos x B) COS2X
0) 4sin 2x r) —4sin 2x
91. YraoBoii ko3 QHIMenHT KacaTenbHoi K rpaduky Gpynkuun Y =X +2X—4 B Touke X, =-1
paBeH. ..
a)-4 0)2 B) 0 r)-3
92. IpousBoanas GyHKuuK Y = X* - € uMeeT BHA...
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a) 2x-e* +x°-e*  6)2x+e*  B) 2x-e* 1) 2x-e* —x*-e*
93. 3aKOH JBIKCHUS MaTepuanbHOil Touku umeeT Bug X (1) =4 + 10t + e’ ", rae x (1) —
KOOpJMHATa TOYKH B MOMEHT BpemeHH t.Torna ckopocts npu t = 7 paBHa...

a) 13 0) 75 B)9 1)ll
94. IIpoussoaHas GyHKIuKM Y = COS(2X — 3) uMeeT BHL. ..

a) y'=sin(2x-3), 0) y' =-sin(2x-3),

B) ¥y =2sin(2x-3), 1) Yy =-2sin(2x-3)

95. Haumensiee 3HaueHue Gpyukmun f (X) = % x® —x% — 3 Ha otpeske [-1;1] paBHO...
2 4
—— 0) —2 —— 0
a) 3 ) B) 3 r)

" 2
96. Bropast mpou3BoHas y (x) GbyHKIAN y(x)=x"-3x-1 uMeeT BUJI. ..
ay=1 6y=2 By=3 1ny-=0

97. 3nauenue GpyHkuuu Y = /X B Touke X, + AXMOXXHO BBIYHCINTSH 110 hopmye. ..

1
a) 4/ Xo + AX :\/xio+2\/X_0Ax+o(Ax)

6) /X, + AX :\/X_O—ﬁAxﬁLo(Ax)

B) +/ Xo + AX :\/xio+%Ax+o(Ax)
XO

r) +/ Xo + AX :\/Z—%AX+O(AX)

98. IIpousBoaHAsT CyMMBI paBHa...

a)u+v o)u'v+u'yv B)U +V r)u'v+uv'
99. IlpousBoaHAas TPOU3BEACHUS PaBHA. ..
a)u+yv o)uv+u'v B)U + V' r)u'v+uv'
100. IIpon3BogHas 4aCTHOTO paBHa. ..
u'v+uv' u'v-u'v u'v—uv’ u'v—uv’
a) 2 6) B) r) 2
v v v

101. Heonpenenénuelii HHTErpa I(4x - 9(/?}1X paBeH. ..
a) 4+9Xx+C6)2x2 —7x4x2 +¢ B)Ax2 +9x +¢c r)2x2 + 74x% +c

6 5
102. Heonpenenéuuelii uTerpan || — — —-— |[dX paseH...
I (XS MJ
3 3 5 3 5 6 5
a)—— —5JX+C 0) = ——>_4C B) = 4+-—2+4C T)————+cC
) x° )x“ 23 )x2 Jx )x2 Jx
103. HeonpenenénHbIil HHTErpa I (4(&X -— JpraBeH...
SIn "~ X
a) e* —tgx+c 6) 4e” + 2ctgx + CB) 4e* — ” r)de* +ctgx+cC
sin x
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104. Heonipenen€Huublid UHTETpaAll IXWdX paBeH. ..

A 2 x4 JX + ¢ 6) x4\/_+cB) x 1+cr)
xx

105. Heonpenen€uuplii UHTETpaj _[ C0Ss 3XdX paBeH...

a) 3sin 3x+C0) %sin 3x+CB) sSin3x+cCr)3sin x+cC

106. Heonipenen€uuplii UHTETpaj J. e °*dx paseH...

a) -8 +c6) e®™+c  B) 8™ +Cr)—%e8x +C

107. Heonpenen€HHblid HHTETpAI I paBeH. ..

cos? 5x

a)gt95x+c 0)5tgx + C B) 5tgoX +Cr)tgdX +C

108. Heonpenen€Huuplii UHTETpal paBeH. ..
I NAX +1
1 1 vax+1 4x+1
Q) ————+C 0) ————+CB) +Cr) +C
8v4x +1 8V4x +1 4 2

109. HeonpenenéHuplii HHTErpaj I\/; In xdx paBeH...
a) %xﬁln x—gx\/;+c6) %x xInx+c B)%\/;—\/;+C r) Jx In x—%x\/;+c

110. Heonpenen€HHbIi HHTETpa '[ X% In xdx paseH...

x3 X3 x3 x3
a)XIn x+c6)?In X+X+C B) ?In X+C T) ?In X—E+C

111. HeonpenenéHubIii HHTETpan j(le“ +11§/F)1X paBeH. ..
a) 2x° +3%/x? +¢6) 40x* +8x4/x° +¢ B)2x° +8x/x* +¢ 1)40x° + %‘{/x“

1 2
112. Heonpenenénuelii nHTErpa J(— ——?de paBeH. ..
X X
1 2 2 1
a) Inx+—+¢c6) -X+—+cCcB) Inx——+cr) Ihx+—+cC
) x? ) 3x° ) 3x? ) X

113. Heonpenenénnelii nuTErpan I[i - ijdx paBeH. ..

X% Jx

5 4 5 2 1 1
a ——+¢C 06) ——-——+cB) ——8VX+C 1)——-8JVX+C
) ox 2/x ) o Jx ) ) x°

114. Heonpenenénueplii HHTETpal J (6X - 1)dx PaBeH...

X o}

0) 0 x1c6) 6 +cB) X6 +c ) 4 xc
In6 In 6

115. Heonpenen€nHuplii HHTETpal _[ COs4Xdx paBeH...
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a) 4cosX+C 0) 4sin X+ B) 4sin 4X+C 1) %sin 4X +C

116. HeonpenenéHuHbIit HHTErpaj J. e >*dx paBeH...

+cB)3 2X+1+Cr)i+c

1
VX% +1 Jx

117. HeonpenenéHublii HHTErpa _[ ¥xIn xdx pases...

a) X¥xIn x+co6) %x3 X In x—%%/x_“+c B) %W—"{/x_“ r) In X+W

a) e +co6)

118. Heonpenen€HHblil HHTErpall J.sin X(x +1)dx paBes. ..
a)(x+1)cosx +¢ 6) Xsin X+CB) (x+1)cosx —sin X +¢ 1) —(x+1)cos x +sin X +¢

119. HeonpenenéHHbIi HHTETpa j x°Vx°dx pages...

X ax®ix | Bt 3/x*

a) +C0) +CB) +C r) +C
2 21 24 2
120.HeomnpeaenéHuplii HHTErpa I(GXZ + 7%/7)& paBeH. ..
a)6x2+W+c 6)12x+7i/§+c B)6X+%W+CF) 2x° +5x&/x2 +¢
, . 3
121. HeonpenenéHuHbIii HHTETpAT J.[ \/_2 —7cos x]dx paBeH...
1-x

. . 6 . . .
a)3arcsin x—7sin x+C 6) — —7sin X +cB)3arcsin X+7sin X+C 1)
X

3arcsin X +7cos X +C
122. HeonpenenéHHublii HHTETpa J. sin 5xdx paBeH...

i 1
a) C0S5X+C0)sin 5X+C B)—5C0S5X+C 1) — 50035x +C
L dx
123. HeonpenenénHueplii HHTErpal I — paBeH...
€

a) 7e”* +c0) —%e‘” +cB) -7 +cr) —%ex +c

123.  Heompenenéuuslit HHTErpa I paBeH. ..

sin 2 3x

a)—%ctg3x+c 6)%tg3x+c B) 3Cctg3X +C r) 3ctgx +c

124. HeonpenenéxHelil HHTETpal I PaBeH...

cos® 11x
a) ﬁtgllx +c0) tgllx + ¢ B) 11tgx+c r) 1lctgx+c

3
V2X+1

125. Heonipenen€Huublii HHTETpall j dx paBeH...
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3
+C0) +C B) +cr) 3W/2x+1+cC
Jx m \/ﬁ

126. Heonpenen€unprii muHTETpa .[33\/ 2X +1dXx paBeH...

)3 (2x+1)* +c 6)%3\/(2“1)2 +CB) §3x/(2><+1)“ +or) R2x+l+c

127. Heonpenen€HHbIi HHTETpa IXS In xdx paBeH...

a) —

5 6 6 6 6
a)X—Inx+x+c6)X—-1+c B)X—|nX—X—+C r)X—Inx+c

5 6 X 6 36 6
128. Heonpenen€nuslii HHTErpal '[ S _4 dx paBen

: SO

52 4 c 0) %—L+CB) ~8Vx +cr) ———8\/_+c

6x°  2x 6x”  Jx
129. Heonpenenéunniii uuTErpan I % paBeH...

cos” 11x

a)l—lltgllx +c¢ 0) tgllx+cs) 1ltgx+cr) lictgx+c
130. Heonipenen€uuplii UHTETpal szé/;dx paBeH. ..

a) 3JX +¢6) %x“&/?+c B) 10x3/X + ¢ 1) 3x3\/§+c

131. HeonpenenéHHblii HHTErpaj j (E ——jdx paBeH. ..
x/x
5 19 5 10 3 5
a)3x° +—=+Cc6) — ———+C B) 3.0 r) ———+¢C
Jx X% 6x N x®  6X

132. HeonpenenEHHbIH MHTETpAI J.(4 sin X — cos X)dx paseH...

a) 4COSX+SiN X+C06) —4C0SX—SIN X+ C B) COSX+SIN X+C 1) 4C0SX—SIN X+C
133. Heonpenen€uusiii mHTErpa J.(X + 3)COS XdX paBeH...

a) XSin X+CosX+C  6) sin x+(x+3)cosx+¢  B)(X+3)sin X +cosx+c r) sin X+¢

134. Heonpenen€HHbIN HHTETpAT I(12X5 +10</F)1X paBeH...
a) 2x° + 79X +¢ 6) 2x* + TUx® +¢c B) 2x° + XWX +c ) 12x* + Ux +¢

135. Heonpenenénusiii I/IHTeraJIJ-Sin 7X0X paBeH...

a)—%cos7x+c 0) COS7X+C B) 7COS7TX+Cr) SN 7X+C

o dx
136. Heomnpenen€HubIii HHTETpAIT J‘e? paBeH...

1 4 2X
a +c0) ———+cCB) &7 +Cr) — +C
) 2 3x ) 3e3x ) )

e3x

137. Heonipenen€Huublid UHTETpall J paBeH...

sin 2 2x
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a) —%tgx+ c0) %cthx +C B) —%cthx +Cr) —Ctgx+c
138. HeonpenenéHuplii HHTErpaj J 64X + 3dx paBeH...

3 3 2
a) y(4x+3)* +c 0) —v4X+3+CB) ——+C 1) ———+C
( ) 2 24x +3 3V4x +2

139. Heonpenenéuuspiii HHTETpa J. x® In xdx pases. ..

4 4 4 4
a) X X+Cc6) 3x° -l+CB) nx—>+c r) Xnx-X4c
4 X 4 4 16

140. Heonpenen€HHbINA HHTETpai J. (x +1)cos- xdx pasem...

a) (L+x)sin x+¢ 6) (L+Xx)sin X +CosX +CB) COSX +C 1) — (L + X)cOS X +Sin X +C

141. OOGmmii naTerpan audQepeHnnanbHOr0 ypaBHEHHUS dZ = e “dx umeer BuL...
cos’ y

a) ctgy=e*+C B) =e+C
cosy

0) tgy=-e*+C r)tgy=e”*+C

142 Jlano nuddepenumanpaoe ypaBuenue Y'+15y'+2y =0. Torma cooTBercTByIOICE eMy
XapaKTePUCTHUECKOE YPABHEHHUE NMEET BH/I. ..

a) k? +15k -2=0 B) k? —15k -2 =0

6) 1+15k +2k* =0 r) k? +15k +2=0.
143 Tlopsnok quddepernuansaoro ypapaerus 4y'''—2y'= 3X* papeH. ..

a)4 B) 3

6) 7 r)2

144. Jlano nuddepentmansaoe ypasaenne )" +3y'+2y =0, Toraa cooTBETCTBYIOIIEE EMY
XapaKTepPUCTHIECKOE YPABHEHHE NMEET BUJI ...

1) k> =3k+2=0, 2)k*+3xk-2=0, 3)2*+3+1=0, 4)x*+3k+2=0

145. JTano nuHeitHoe oHOpoxHOE AuddepenuansHoe ypapHerne Y + Y — 2y = O, toraa
ero o011ee peneHne UMEET BUI. ..

1) c,e®* +c,e*, 2)ce?*+c,e*, 3 ce>*+ce”, 4) ce**+c,e”

146. Muddepennmansaoe ypasHernue C0S ydx — Xx°dy = 0 B pesysbTaTe pas/ieieHns MepeMeHHbIX
CBOJIUTCS K YPaBHEHHUIO. ..

oW o) cosydx=xidy,  3) SOV _gy g oY
X cos’y X x> cosy
147. O6uiee pemrenne muddepernuansHoro ypapuenust Y —5Y +6Y = 0 uveer BHII. ..
1) y =e*(c, cos3x +c, sin 3x), 2) y =e*(c, cos2x +c, sin 2x),
3) y=ce ¥ +c,e, 4) y=c.e* +c,e*

148. Tano auddepenuuansroe ypasuernne Y = (K +1)X? , torna dyskmus

3
Y = X" ABJISETCA €r0 PELIEHUEM PU K PABHOM. ..

)1 20 3)2 4)3
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149. Jlano nuddepennuanbHoe ypaBHeHHE Y’ = 4, Torna QyHKIUSA y = 2¢X SIBISETCS €ro
peIIeHrEeM, IPU C PABHOM. ..

)2 21 33 44

150. O61mmwmii uaTerpan quddepeHIraIbLHOro ypaBenus e’ dy = x
X
1) y=Lnx+c, 2 ey:_—3+c, 3) e’ =Lnx+c, 4)e’=x+c
X
2 3 oz oz
151. lana pyHKIMS ABYX HEpEeMEHHBIX Z = 5X°Y —4Y X, yacTHbIE IPOU3BOTHBIC 8_ u 8_
X y
PaBHBI. ..
a) 10xy—4y; 5x* —=12y°x 6) 10y ; —24yx B) 10x—-12y*; 10y r) —24yx; 10x-12y*
152. Nana GyHKIMS IBYX IEPEMEHHBIX Z = -3x° y2 —7x° Y, YaCTHbBIC IPOU3BOAHBIC 2—2 " Z—Z
X y
PaBHBI. ..
a) —30x'y —42x°; —60x°y* —210x"y 6) —15x*y? —42x°y; —6yx> —7x°;
B) —30x*y —42x>; - 6x° r) —60x°y? —210x*y; —6x°
153. Jlana QyHKIHS JBYX mepeMeHHbIX Z = —3X"Yy +8Xy®, yacTHbIe NPON3BOIHBIC Z—Z u Z—Z
X y
paBHBHL. ..
a) —12x° +24y?%; 48yx 6) —36x°y; —3x* +24y°x

B) —12x°y +8y°®; —3x* +24y*x 1) —36x°y; 48yx

154. Jlana QyHKIus JBYX mepeMeHHbIX Z = 8Xy* — 7X°Y , uacTHbIE IPOU3BOIHbIE 2—2 u 2—2
X y
PaBHBI. ..
a) —140x°y : 96y*x 6) 32y° —35x"; 96y°x
B) —140x%y; 8y* —35x’y 1) 8y* —35x*y; 32y*x —7x°
155. Jlana QyHKIHs BYX mepeMennbix Z = —12Xy° —10X°y , yacTHBIE IPOU3BO/IHBIC 2—2 " Z—Z
X y
paBHBL. ..
a) —12y°® —20xy; —36xy* —10x* 6) —20y; — 72Xy
B) —36y° —20x; —72xy 1) —12y®—20xy; — 20y
156. Jlana QyHKIHs JBYX mepeMeHHbIX Z = 5Xy—3y°X®, yacTHbIe MPOM3BOIHEIE S—Z 51 2—2
X y
paBHBHL. ..
a) 5x—6yx®:—6x> 6) 5y —9x%*y*; 5x—6yx® B) —18xy*; —6x° 1) 5-18yx*; — 6X°
157. Jana ynxuus AByX nepeMeHHbX Z = 4X°y® —6Xy™, uacTHbIC TPOU3BOIHBIE Z—Z u Z—Z
X y
paBHBL. ..
a) 80x°y® —540xy°; 24xy® 6) 60x°y* —60y° ;20x%y* —60xy°

B) 12x%y° —6y™ ; 20x°y* —60xy° ) 24xy°; 80x°y® —540xy°
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158. lana pyHKIMS 1BYX NEPEMEHHBIX Z = 7x° y— 8x5y3 , YaCTHBIC IIPOU3BOIHBIC 2—2 u Z—Z
X y

paBHBI. ..

a) —48yx°; 7x° - 24y°x° 6) 42x° —120x*y*; —48yx°

B) 210x*y—160x%y®; —48yx° r) 42x°e —40x*y?; 7x°® —24y°x®

159. Jlana byHKuus AByX HepeMeHHbIX Z = —3X°y* —5X’Y , yacTHbIC HPOM3BOLHBIC Z—Z u Z—Z
X y

PaBHBI. ..

a) —18x°y* —15x%y; —12y°x® —5x* 6) —90x*y* —30xy; —36y°x°

B) —72x°y® —15x?; —36y%x° r) —90x‘y* —30xy; —18x°y* —15x%y

160. Jlana pynkuus aByX nepemennbix Z = —11x*y® — 2xy°, wactuble mpou3BoHbIE S—Z U Z—Z
X y
paBHBHI. ...
a) —44x°y® —2y°; —56x‘y* —10xy*  6) —132x°y®; —290x"y® —40xy®;
B) —220x°y* —10y*; - 44x>y® —2y> 1) —220x%y* —10y*; —-132x°y°
2 2
161. Jlana byHKIHs ABYX HepeMeHHBIX Z = 5X°Y —4Yy°®X , yacTHbIC IPOM3BOLHBIC % u %
X y
paBHBHI. ...

a) 10y ; —24yx 6) —24yx;10xy—4y B) 10y; 5x* —12y°x r) 10x—12y*: —24yx

0%z
162. Tana GyHKIHs ABYX MepeMeHHbIX Z = —3X°y? — 7X°Y , qacTHBIE IPOM3BO/IHBIC PVl "
X
o'z paBHbI
Y

a) —15x*y” —42x°y; —6yx° ~7x° ) ~60x°y* ~210x‘y; —6x°
B) —6yx® —7x°%; —30x'y—42x> 1) —60x’y® —210x*y: —30x"y — 42x°

2 2

163. Jlana byHKIHS ABYX [epeMEHHBIX Z = —3X"Y +8XY’, yacTHbIe MPOH3BOLHBIC % U %
paBHBHI. ...
a) 48yx; —12x° +24y*>  6) —12x*y+8y®; —3x"* +24y*x
B) —36xX°y; 48yx r) —36x%y;—12x> +24y°

0’z 0%z
164. Jlana GyHKIMS ABYX MEPEMEHHBIX Z = 8xy4 - 7x5y , YaCTHBIE IPOU3BOHBIE 6)(_2 H 8y_2
PaBHBI. ..
a) 32y° —36x"; 8y’ —35x'y  6) 32y*x—7x>;-140x’y
B) 32y°® —35x*: 96y*x r) —140x°y ; 96y*x

2

165. Jlana byHKuus AByX mepeMeHHbIx Z = —12Xy’> —10X?Y, 4acTHbIC MPOM3BOIHBIC gf "
a_zz aBHBI
Y p
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a) — 20y ;—72xy 6) —36xy* —10x*; — 72Xy
B) —36y° —20x; —12y* —20xy 1) —72xy; —12y® —20xy
2 2
166. Jlana byHKIHs ABYX HepeMeHHbIX Z = 5Xy—3y°X’, uacTHbIC MPOU3BOIHbIC % U %
X y
PaBHBHI. ..

a) 5x—6yx°; —18xy*  6) —18xy*: —6x°
B) 5-18yx*; —-6x° 1) 5y—-9x°y?; 5-18yx?

2 2
167. Jlana byHKuus AByX mepeMeHHbIX Z = 4X°y° —6XYy'’, qacTHBIC POM3BOIHBIC % u %
PaBHBI. . .
a) 12x2y° —6y™: 20x%y* —60xy’  6) 60x%y* —60y°; 24xy°
B) 24xy°’; 80x’y® —540xy° r) 20x%y* —60xy’; 24xy°
2 2
168. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 7X°Y —8X°y®, uacTHbIe NpOn3BOIHbIC % u %
PaBHBI. . .
a) 42x°e —40x*y® 7x° - 24y°x° 6)7x° —24y*x°. —48yx°
B) 42x° —120x*y® .42x°e —40x"y® r) 210x*y —160x°y°®. —48yx°
6.4 0%z 0’z
169. [lara dyHkius ABYX nepemMeHHbix Z = —3X°y* —5x’y , yacTHbIC IPOM3BOAHBIC pvel U 6y_2
paBHBI. ..
a) —72x°y® —15x*; —36y°x° 6) —90x*y* —30xy; —36y°x°
B) —18x°y* —15x°y; —12y°x® —5x* 1) —12y°x® —5x%; —90x*y* —30xy
2
170. Jlana pyHkums 1ByX nepeMennbix Z = —11x*y® —2xy®, yactHbie mpou3BoIHEIE 875 U
0%z
— PDaBHBL...

a) —220x°y* —10y*; —290x*y® —40xy®*  6) —220x°y* —-10y*; —55x*y* —10xy*
B) —132x%y®: —290x*y® —40xy® r) —132x%y°; —44x°y® —2y°

171. Jlana GyHKIHs JBYX mepeMeHHbIX Z = 5X°Y —4y°X | cMelanHas yacTHAs IPOU3BOIHAS
0%z

Ooxoy

a) 5x* —12y*x 6) 10y B) — 24yX r) 10x —12y?

172. Jlana QyHKIHS JBYX MepeMeHHbIX Z = —3X°y> — 7X°y , cMelaHHas 4acTHas POM3BOJIHAS
0%z

Oxoy

a) —30x'y —42x> 6) —16x*y? —42x°y B) —6yx°> —7x® 1) —60x%y* —210x"y

paBHa...

paBHa...
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173. Jlana byHKIUHS ABYX [HepeMEHHBIX Z = —3X"Y +8XY’, cMelranHas 4acTHas IIPOU3BOHAS
2

Oxoy
a) —12x°y+8y°  6) —12x° + 24y? B) —36Xx°y r) 48yx

174. Jlana byHKIus ABYX HepeMeHHbIX Z = 8XY' — 7X°Y , cMelIaHHas 9acTHAs IIPOU3BOIHAS
2

oxoy
a) 8y* -35x'y  6) —140x’y B) 32y° —35x* 1) 96y°X

175. Jlana byHKums aByx mepeMeHHbIX Z = —12xy° —10x%y , cMelaHHas 9acTHAs IPOU3BOIHAS
2

oxoy
a) —36xy’ —10x*> 6) —20y B) — 72Xy r) —36y° —20x

176. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 5Xy —3y?X°, cMelanHas yacTHAs. IPOU3BOIHAS
2

oxoy
a) 5-18yx> 6) -6x°  B) —18xy* 1) 5x—6YyX°

177. Jlana GyHKuus 1BYX nepeMenHbIx Z = 4X°y® —6Xy'™", cMelranHas JacTHAs MPOM3BOIHAS
2

oxoy
a) 80x°y® —540xy°® 6) 60x’y* —60y° B) 24xy° r) 20x%y* —60xy’

178. Jlasa QyHKIHS JBYX mepeMeHHbIX Z = 7X°Y —8X°y®, cMelraHHas JacTHAs MPOM3BOIHAS
2

)
a) 7x° —24y°x®  6) 210x‘y —160x°y* B) 42x° —120x*y’ r) —48yx°

179. Jlana dymkuus 1yx nepemennbix Z = —3X°y* —5x%y | cMelanHas yacTHAsE IPOU3BOIHAS
2

OXoy
a) —36y°x®  6) —90x*y* —30xy B) —12y°x® —5x° r) —72x°y® —15x°

180. Jlara GyHKIHs BYX mepeMeHHbIx Z = —11X*y° — 2Xy® | cMelaHHas YacTHASL IPOU3BOIHAS
2

2
a) —220x°y* —10y* 6) —290x"y® —40xy®> B) —132x’y° 1) —55x*y* —10xy*

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

Pa3nes DiieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH
181. BeposATHOCTH JOCTOBEPHOTO COOBITHS paBHA. ..

a)0 0) 1 B) 0,1 ') MOXET OBITh JTFOOBIM YHCIIOM
182. BeposATHOCTH HEBO3MOKHOTO COOBITHS paBHA...
a)0 0) 1 B) 0,1 ') MOXET OBITh JTFOOBIM YHCIIOM
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183. BeposaTHOCTD CTyd4aifHOTO COOBITHS YAOBJIETBOPSIET YCJIOBHIO. ...

a) ona He MeHbIe 0 1 He 6onbmie 1 0) MOXKET MPUHUMATH JIF000E 3HAUYCHHUE

B) Bcerja crporo Oobiie 0 ') MOXKET IPUHUMATh 3HaYeHHUsI, MeHblIe

184. JIBa cTpeska CTpesdroT 110 MUIIEHU. BeposATHOCTD MonasaHus B 1eNb y oAHOro ctpenka 0,7;
y npyroro — 0,8. HaiiTu BEpoSITHOCTb TOTO, YTO I1e/1h OYAET MopakeHa.

a) 0,8 6) 0,7 B) 0,96 r) 0,94

185. BeposTHOCTH yCNENIHOM CAauu 3K3aMeHa 10 MepBOMY, BTOPOMY M TPETheMY MpeaMeTaM y
JAHHOTO CTyJeHTa cooTBeTcTBeHHO paBHbl 0,6, 0,7 u 0,75. Torga, BeposSTHOCTh TOro, YTO OH
YCIICITHO CACT BCE SK3aMEHbI, paBHA...

a)0,315 0) 2,625 B) 0,275 r) 0,435

186. BeposTHOCTB TOTO, UTO THU POKACHUS y IBYX CIyYalHBIX JIOEH MPUAYTCS HA OJUH MECSI]

roga, paBHA....
a)1/6 6) 1/12 B) 1/2 r) 1/3

187. W3 ypHbI, B KOTOpOIl HaxoaaTcsa S5 OenbpIX U 8 YepHBIX LIAPOB, BHIHUMAIOT HayAauy OJUH
miap. Torzia BEposITHOCTb TOTO, UTO TOT 1ap OyzaeT OenbIM, paBHa. ..

5 5 5
a) o 0) 1 B) 3 r) 13
188. B nepBoii ypHe 3 Oenbix u 7 uepHbIX mapoB. Bo Bropoii ypHe 6 OenbIX U 4 4epHBIX IIapa.
W3 Haynady B34TOM YpHBI BBIHYJIM OJUH 1ap. Toraa BepoSTHOCTh TOTO, YTO ITOT LIAP OKAKETCs
OeJbIM, paBHa. ..
a) 0,15 6) 0,5 B) 0,9 r) 0,45
189. B ypHe 4 u€pHbIxX 1 6 Genbix mapoB. 13 ypHbI ciiydaiiHbIM 00pa3oM OepyT OAMH Liap.
BeposTHOCTB TOro, 4TO 3TOT IIAp OKAXKETCs YEPHBIM, paBHa. ..

a) 0,6 6) 0,4 B) 1 r) 0,2
190. KonuruecTBO crmocoOOB COCTABIECHUS CITUCKA U3 5 YEIOBEK PaBHO. ..
a)l 0) 2 B) 120 r)5

191. U3 ypHBI, B KOTOPOMl HaxoAaTcs 5 6embIX U 7 4€PHBIX IapOB, BBIHUMAIOT HayJauy OJUH
map, TorJia BEpOsITHOCTh TOTO, YTO ATOT miap OyAeT OenbiM, paBHa. ..
a) l 0) > B) S T) >
12 13 7

192. B nepBoii ypHe 3 6enbix U 7 u€pHbIX mapoB. Bo BTopoit ypHe 5 0enbix 1 15 y€pHbIX m1apoB.
W3 Haynady B3STON ypHBI BBIHYJIU OJUH 1Iap. Toraa BEpOSITHOCT TOTO, YTO 3TOT IIAP OKAXKETCs
OesbIM, paBHa. ..
a) 11 0) 4 B) 11 r) 13

20 15 40 40
193. JIBa cTpenka npou3BOAAT IO OJHOMY BEICTpeIly. BeposTHOCTH onagaHus B LEb IS
nepBoro u BToporo crpenkos pasHa 0,8 u 0,3 coorBeTcTBeHHO. Torna BepoATHOCTb TOTO, UTO B
1eJIh ToMmaayT 00a CTpesika, paBHa. ..
a) 0,5 0) 0,3 B) 0,29 r) 0,32
194. UrpanbHas kocTh OpocaeTcs oauH pa3. Torna BeposTHOCTb TOTO, YTO HA BEpPXHEH rpaHu
BBINA/IET HE MEHEE ST OYKOB, PaBHA. ..
Q) = 0> w2 N =
6 6 2 3
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195. Crpaxyercst 1750 aBTOMOOUIIEH; CUMTACTCS, YTO KAXIABIA U3 HUX MOXKET MOIMACTh B aBAPHIO
¢ BeposiTHOCTBIO (0,04. /17151 BEIYKCIIEHUS] BEPOSATHOCTH TOTO, UTO KOJIMYECTBO aBApUi Cpeiu BCEX
3aCTpaxOBaHHBIX aBTOMOOMIICH npeB3oiaéT 80, ciemyeT UCIoIb30BaTh:

a) nokanbHyto hopmyiry Jlamnaca

0) ¢popMyta MOITHOM BEPOATHOCTH

B) HHTETpaNbHYIO Gopmyny Jlammaca

r) popmyiy Ilyaccona

196. U3 reHepaibHOM COBOKYITHOCTH M3BJIEYCHA BRIOOpKA 00BEMa N=50:
X; 1 2 3 4

n, 10 9 8 n,

Torma N, pasen...
a) 24 0)7 B) 50 r)23
197. 3akon pacnpenenenus BEpOATHOCTEN CIy4aliHON BETMYMHBI X MMEET BUJI, BEPOATHOCTE p,

paBHa...
X[ 2578
P lol1] p [06
a) 0,7 6)0,3 B) 0 r) 0,5

198. MaremaTtnueckoe OXuJaHue AUCKPETHOM CITydyailHON BEJTMUYMHBI, 3aJaHHOW 3aKOHOM
pacrpesiesieHusi, paBHO...

X 2 5 8

P 1020305

a)5 0) 15 B) 5.9 r) 1
199.Marematndeckoe 0XMJaHHE AUCKPETHOM ciydyallHOW BenMYMHBI X, 3aJaHHOH 3aKOHOM
pacnpeaeNneHus
x [-1 |5
p 103 ]0,7
paBHO...
a) 3,5 0)2 B) 3,8 r)3,2

200. lan 3aKOH pacnpesieleHusl BEpOATHOCTEH JUCKPETHOM cilydyaifHOW BEeIMUYUHBI X, 3HaUEHUE
a paBHO...

X 1 2 3 4

P 02 a 03 02
a) -0,7 6) 0,2 B) 0,7 r) 0,3

83



[ITkana U KpUTEPUHU OLICHUBAHUS YCTHOT'O OTBETA 00YYaIOUIErocs NPEACTABICHbI B TAOIHUIIE

I xkana

Kpurtepuu onenuBanus

OHCHKa «3BavYTCHO»

oOyJaromuiicsi MoOKa3elBaeT 3HAHHWE MPOTPAMMHOTO MaTephalia, YCBOCHHE OCHOBHOW W
JOTIOTHUTEIBHON JIUTEpaTyphl, PEKOMEHIOBAHHOW NPOTpaMMON IUCHUIUIMHBL, YMEHHE
MPaBUJIHHO TPUMCHUTh YCBOCHHBIC 3HAHWA Ui OOBSICHEHHUS SBICHHA W MPOIECCOB,
BlIa/leeT HAaBBHIKAMH Pa0OTHl C HM3MEPHUTEIBHBIMH TNPHOOpaMH (IIOIyCKAaeTcsl HaINdHe
MaJIO3HAYUTEIBHBIX OMTHUOOK MM HEJOCTATOYHO MOJTHOE PACKPBITHE COJECPIKaHUS BOIIPOCa,
WA TIOTPEITHOCTh HeTIPHHIUIIHAIFHOTO XapaKTepa B OTBETE HA BOIIPOCHI).

L[OHOJ'IHI/ITCJ'ILHLIM YCJIOBHUEM TMOJYYCHUSA OLCHKU «3aYTCHO» MOTYT CTaTb XOpOIIUC
IIOKa3aTeCJIM B XOAC MPOBCACHUA TCKYIIETO KOHTPOJIA U CUCTEMATHYICCKAasA aKTHBHAA pa60Ta
Ha 3aHATHUAX

OI.[eHKa «HEC 3a4YTCHO»

oOydJaromuiics MOKa3plBaeT MpoOeNsl B 3HAHMAX, YMEHHMAX W HAaBbIKax NPHMEHEHUS
OCHOBHOTO IIPOIpaMMHOT0 MaTepHaja, NPHHLUIHAIBHBIC OINMOKM MpHU OTBETe Ha
BOIIPOCHI
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