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1. [lnanupyemMblie pe3yabTaTbl 00y4eHUS M0 JUCHHUILUIUHE,
COOTHECEHHbIE ¢ IUIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII
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 TMCHUNIMHBI SBISETCS Pa3BUTUE JIOTUYECKOTO MBIILICHUS, (OpMUPOBaHKE
LEJIbHOTO HAYYHOTO0 MHPOBO33PEHUS, BKJIFOUAIOIIETO MAaTeMAaTUKY KaK HEOThEMJIEMYIO YacTb
KYJBTYpbI, B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIIETCHIIUSIMH.

3aauu JMCUMILUIMHBI BKJIIOYAIOT:

- u3y4yeHue (yHAaMEHTaIbHBIX Pa3/IelIOB MAaTEMAaTHKHU;

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

1.2 KomneTeHIIUM U MHAUKATOPbI UX J0CTUKEHU I

OIIK-1. CriocobOeH n3y4aTh, aHAIM3UPOBATh, UCIIOIB30BATh OMOJIOTUYECKHE 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 OOydatonuiicss 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 WX
B3aMMOCBSI3€H MIPH U3YUCHUH, aHAIH3€ OMOJIOTHIECKIX 0OBEKTOB U
nporieccos (51.0.08, OTIK-1-H.1)

2. Mecto aucunmiannsl B ctpykrype OITIOII
Hucrumimmna «MaremaTuka)» OTHOCHUTCS K 0O0S3aTeIbHOM 4YacTH OCHOBHOM
npodeccuoHanbHOW 00pa3oBaTeIbHOM MporpaMMbl OakanaBpHara.
3. O0bém AuCHMIVINHBI U BUJbI y4eOHOH padoThl
O6veM nucHUIUIMHBI cocTaBnseT 3 3adeTHble equHuIbl (3ET), 108 akagemuueckux
4yacoB (anee yacoB). JMCIUTIIMHA U3y4daeTCs:
-ouHas 1 3a04yHast popma oOyueHus B 1 cemectpe.

3.1.Pacnpenenenne o0beMa TUCHUNJIUHBI 10 BUAAM y4eOHOH padoThl

KonnuecTtso yacos
Buz yuebnoii paboret 0 OYHOU (hopMe 10 3a04HOM (hopMe
o0ydeHust 00y4eHus
Konrakrnas pabora (Bcero), 57 10
B TOM YHCJIE IPAKTUYECKAasl MOATOTOBKA 8,55 2
Jlekumn (JI) 16 4
IIpaxtuyeckue 3anstus (I13) 32 6
CamocrositesibHas padbota ooyuatommxcst (CP) 60 98
KonTpoas - -
HUroro 108 108




3.2.Pacnpenesienne yueOHOr0 BpeMeHHU 10 pa3aesiaMm U TeMaM
Ounas gopma o0yueHus

B TOM YHCJIC

Ne HawnmMenosanune pasnenos U TeM Bceero P
oMbl 4ACOB KOHTaKTHas paboTa =
JI 113 CP| = &
1 2 3 4 5 6 7
Paznen 1 DneMeHTHI TMHEIHON anreOpbl
1.1. | Marpuunpl. Jeiicteust Hax HuMu. Onpenenurenu 10 2 2 6 X
OCHOBHBIE TTOHSTHSI CUCTEM JIMHEWHBIX YpaBHEHHUH.
1.2. 14 2 4 8 X
MeTomp! pemeHust
Paznen 2 DneMeHThI MaTeMaTHYECKOT0 aHaIn3a
Oynkuus oxHON nepeMeHHON. O0IacTh ONpeaeIeHus.
2.1. | CgoiictBa anemeHTapHbIX yHKIMiA. [Ipenen GpyHkunm 8 2 - 6 X
B TOUKE M OECKOHEYHOCTH
2.2. | llpousBosHast GpyHKIMH 16 2 6 8 X
23 Heonpenenenustii unterpan. CpoicTBa. MeToabl 14 2 4 8 X
MHTETPUPOBAHUS
o4 Omnpenenennbiit uaTerpan. Croiicrea. MeTob1 14 2 4 8 X
MHTETPUPOBAHUS
Paznen 3 DneMeHTHI TeOpUH BEPOSATHOCTEH M MaTeMaTUYEeCKON CTaTUCTUKU
JluckperHas ciydaiiHas BETUYUHA, €€ YHCIIOBbIE
3.1. | xapakrepuctuku. HempepriBHas ciydaiiHas 14 2 4 8 X
BEJINUMHA, €€ YHCIIOBBIC XapaKTEPUCTHKU
Bapuanmonnsie psnsl pactipenenenue. Ilokasarenn
3o | BapHaumm. I'paduaeckoe m3o0paxkenue. I'eHepanpHas 18 2 8 8 X
COBOKYITHOCTh. Br10opka. JIuCKpeTHBINH U
MHTEPBAIBHBII PSIBI pacTIpeieTIeHuUs
Hroro 108 | 16 32 60 | «x
3aounas popma o0yueHust
Ne HanmMenoBanue pa3aenoB u Tem Bcero B oM ARese P
oML 4ACOR KOHTaKTHas pabora =
J1 113 CP| = &
1 2 3 4 5 6 7
Pazpmen 1 DneMeHTHI JIMHEHHOH anreOpsl
1.1. | Marpumpl JefictBus Hax HuMu. OnpenennuTend 10 2 8 X
OCHOBHbIE IOHATHS CUCTEM JIMHEHHBIX YPaBHEHUH.
1.2. 14 2 12 X
Merto 1l permeHus
Pazgen 2 DneMeHTH MaTEMAaTUYECKOTO aHaJIU3a
OyHKIUA OAHOH MepeMeHHO#. O0IacTh onpeIeIeHus.
2.1. | CpoiictBa anemeHTapHbIX (hyHKuuii. [Ipenen GpyHkunu 8 2 6 X
B TOYKE U OECKOHEUHOCTH
2.2. | lpowusBoaHast HyHKIUH 16 16 X
23 Heomnpenenennstit uarerpan. CoiicTBa. MeTos! 14 14 «
MHTETPUPOBAHUS
o4 Onpenenennslii uaTErpan. Croiicrea. Metoast 14 14 «
MHTETPUPOBAHUS
Paznen 3 DneMeHTH TEOpUHU BEPOSITHOCTEH M MAaTEMaTHYECKON CTATHCTHKH
JuckpeTHas ciay4aiiHasi BEJIMUMHA, €€ YUCIIOBbIE
3.1. | xapakrepuctuku. HempepbiBHast ciyuaitHas 14 2 12 X
BEJINUMHA, €€ YUCIIOBBIE XapaKTEPUCTHKU
Bapuanmonnsie psbl pactipenenenue. Ilokasarenn
3o | Bapuaumu. I'paduueckoe n3o0pakenue. I'eHepanbpHas 18 2 16 X
COBOKYIHOCTb. Bb1OopKa. JluckpeTHslii n
MHTEPBAJIBHBII PsIJIbl pactpeesIeHUs]
Hroro 108 | 4 6 98 | «x




4. CTpyKTYypa U cofep;kaHHe TUCHUILINHBI, BKJIIOYAKOLIee NPAKTHYECKYI0 OATOTOBKY

4.1.Conep:xanue TUCHHUILTHHBI

Pazgen 1. DnemMeHTHI TUHEHHON anreOphl.

Martpunel, aeiictBus Haa Humu. Onpemenurenu |l w Il mopsnka, ux cBoiicTBa.
Cucremsl TuHEHHBIX ypaBHeHmid. Meton [aycca, hopmynber Kpamepa

Pa3gen 2 DaeMeHTH MaTeMaTHUECKOTO aHAIM3a.

Oynkius. AuddepenurpoBanne QyHKIMM OJHONH MepeMEeHHOW. ['eomeTpuyeckuii 1
MEXaHWYECKUH CMBICT mpou3BogHoN. IlpaBuma nuddepennupoBanus. I[IpunosxkeHus
Npou3BOIHONW K wuccaenoBanuto (ynkmuit. IlepBooOpasnas ¢ynxkuuu. HeompeneneHHbIN
WHTEerpaj, ero cBoricrea. OCHOBHBIC (DOPMYIIBI HHTETPUPOBaHUSI. MeTObl HHTETPUPOBAHHS.
Omnpenenennbiil uHTErpai. [lpunoxenus onpenenéHHOro HHTErpaa.

Pa3znes 3 DieMeHTHI TEOPUU BEPOATHOCTEN M MATEMaTHYECKON CTaTUCTUKHU

CnyuaitHple BenMYHMHBL. UHMCIIOBBIE  XapaKTEPUCTUKU CIIyYaiflHBIX  BCIUYHH
BapuannonHoe psiibpl pacnpesencHus. BeIOOpoYHbBINH METOI.

4.2.Conep:xanue JeKIui
Ounas ¢popma o0yueHus

Ne HaumeHnoBanue nexuuun KomnuectBo IIpakTuueckas
n/m 4acoB MOJITOTOBKA
1 Matpuupl. deiictBus Han HumMu. OnpeaenuTenu 2 +
2 OCHOBHBIC MOHATHS CHCTEM JIMHEHHBIX YpaBHEHHH. MeTOIbI pelIeHUs] 2 +
3 OyHKMs ogHON nepeMeHHoi. O6nacTh onpeaenenus. CBoiicTBa 2 +
aneMeHTapHbIX QyHkuuii. [Ipenen QyHKIMU B TOUKE U
0ECKOHEUHOCTH
4 [pousBonnas pynkwm. ['eoMmeTpuaeckuii, PU3MUSCKUI U 2 +

ouonorndeckuii cMbica. [IpaBmia u popmynsl quddepeHnrpoBaHus

5 Heonpenenennslit uuterpan. Cpoicta. MeTobl MHTETPUPOBAHHUS 2 +
6 Onpenenensblil uaterpai. CroiictBa. MeTo bl MHTETPUPOBAHUS 2 +
7 JluckpeTHas ciaydaiiHasi BeIMUYMHA, €€ YHCIIOBBIC XapaKTePUCTUKU 2 +
8 HenpepsiBHas ciaydaiiHas BelIW4HHA, €€ YHCIOBBIE XapaKTEPUCTHKH. 2 +
3aKoHbI pacrpeaeaeHus] HEPEPIBHOM cy4yailHONW BETUUMHBI.
Bapuanmonnsle psinsl pactipenenenue. [lokasarenn BapHariy.
['paduueckoe nzo0pakeHme
Hroro 16 15%
3aouynasi popma o0yueHnunst
Ne HaunmeHoBanue nekuuun Komnuectso | IIpakruueckas
n/n 4acoB TIOJITOTOBKA
1 OyuKIus ogHOM nepeMerHOi. O0nacTs onpeneneHus. CBoiicTBa 2 +
asieMeHTapHbIX QyHkuuil. [Ipenen pyHKIMM B TOUKE U
0ECKOHEYHOCTH
2 JluckpeTHas ciaydaiiHasi BeJIMUMHA, €€ YHCIIOBbIE XapaKTEPUCTUKU 2 +
Hroro 4 15%
4.3.Conep:xanne 1a00paTOPHBIX 3aHATHI
JlaBopatopHble 3aHATHS HE IPETYyCMOTPEHBI YYEOHBIM ITLIAHOM.
4.4 Conep:xaHue NPaKTHYECKUX 3AHATUI
Ounasn ¢opma o0yueHus
Ne N Konuuectso IIpaxkTryeckas
HanmeHoBaHME MPAaKTHUECKHUX 3aHATUI
n/m 4acoB TOATOTOBKA




1 Matpuupl. [eficTBUS HAL HUMU 2 +
2 Dopmyinel Kpamepa. Meton 'aycca 2 +
3 Dopmynel Kpamepa. Meton I'aycca 2 +
4 [IpousBosHas GyHKIMH 2 +
5 [puioxeHne MpOU3BOAHON K MCCIIEIOBAHHIO (DYHKITHIA 2 +
6 HaxoxxaeHue npou3BOgHbIX 2 +
7 Heomnpenenennslii unterpan. CoiictBa. MeTo bl HHTEIPHUPOBAHUS 2 +
8 MeTo/1 MHTEIPUPOBAHHMS 110 YacTsIM B HEONPEISIICHHOM MHTErpalie 2 +
9 OmnpeneneHublil nHTErpas. MeTo bl HHTETPUPOBaHHUS 2 +
10 | IIpunoxeHue onpenesIeHHOTO HHTErpaia K BRIYUCICHUIO IUIOIA/ICH 2 +
IUIOCKUX (UTYp
11 | JIuckperHas city4daiiHas BEJIMUYMHA, €€ YUCIIOBbIC XapaKTePUCTHKU 2 +
12 | HenpepriBHast ciydaliHas BeJTMYMHA, €€ YHCIOBBIE XapaKTEPUCTUKH. 2 +
HopwmanbHblil 3aKOH pacnpeiesieHus
13 | BrluncneHne XapakTEpUCTHK CIyYalHbIX BEJIHYHH 2 +
14 | BapuanuoHnHsle psans! pacnpeneneHue. [lokasarenu Bapuanuy. 2 +
I'paduueckoe n3o0paxeHue
15 | I'enepanbHas coBOKymHOCTh. BriOopka. JluckpeTHslii n 2 +
MHTEPBAIBHBII PsIbl pacripeeneHus] BeluncieHne XapakTepucTuK
BBIOOPKH
16 | MToroBoe TeCTHpOBAHHE 2 +
Hroro 32 15%
3aounas ¢popma o0yueHusn
Ne . KoanuectBo IIpakTuueckas
HanmeHoBaHME MPAaKTHYECKUX 3aHATHH
n/m 4acoB MOJITOTOBKA
1 Marpuupl. [elicTBusi HaJ HUMU 2 +
2 Dopmyiel Kpamepa. Metoa ["aycca 2 +
3 BapuanmonHsie psinbl pacripenenenue. [lokasarenu BapHaiim. 2 +
I'paduueckoe n3o0pakeHue
Hroro 6 15%
4.5.Buabl n conepkaHne CaMOCTOATEJIbHOM PadoThI 00y4alOIINXCs
4.5.1. Buabl caMoCTOSITeJIbHOI padoThl 00y4aIOIIUXCS
o KonnuectBo uacos
Bunbl caMmocToATenbHONH pabOThI 00YJArOIIHXCS
Ounast popma oOydeHust 3aounast popma oOydeHus
IloaroroBka oTyeTa Ha MPAKTHYECKOM 3aHATHH 12
IToaroToBka Kk yCTHOMY OIpPOCY 12
IToaroToBka K TECTUPOBAHUIO 12
BelInosHeHHe UHIUBUYAILHOTO JOMAIIHETO 33 JaHusI 12
CaMocTosATeIhbHOE U3YUCHHE OTIEIBHBIX TEM U BOTIPOCOB 12 98
Hroro 60 98
4.5.2. Coep:kaHune caMOCTOSITEJILHOI Pad0Thl 00y4aIOIIMXCSA
Ne KonnuectBo yacos
n/m HaumenoBanue tem
Ounas dopma 3aounas Gpopma
o0yueHHs 00yueHns
1 Martpunsl. JeicTus Hag Humu. OnpeenuTent 6 8




2 OCHOBHBIE IOHATHUSI CUCTEM JIMHEHHBIX YpaBHEHU. MeTobl 8

peuieHust 12
3 Oynkuus onHol nepemenHol. O6nacTh onpenenenus. CBoicTBa 6 6

aneMeHTapHbIX GyHkuuit. [Ipenen GyHKIMU B TOUKE U

6ECKOHEUHOCTH
4 [IpousBoaHast GQyHKIMH 8 16
5 Heonpenenennsiii uaTerpai. CpoiictBa. MeToabl HHTEIPUPOBAHHUS 8 14
6 Onpenenensslii uaTerpan. Croiicrsa. MeToabl HHTETPUPOBAHUS 8 14
7 JluckpeTHas ciryuyaiiHas BeIMUYHHA, €€ YUCIOBbIE XapaKTEPUCTUKU. 8 12

HerepLIBHaﬂ cnyqaﬁnaﬂ BCJIMYMHA, ¢€ YHCJIOBBIC XapaKTCPUCTUKHU

8 Bapuannonssle paasl pacnpeneneHue. [lokazatenu Bapuanuu. 8 16
I'paduueckoe n3odpaxenue. ['eHepanbHasi COBOKYITHOCTb. Bribopka.
JIMCKpeTHBIN ¥ MHTEPBAIBLHBIN PsI/Ibl pacpeieNieHus

Hroro 60 98

5. YueOHO-MeTOAMYECKOE 0O0ecIieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroLuxcs 1o
AUCHUILINHE

Y4eOHO-MeToIMUYeCKre pa3paboTku mMmeroTcst B Hayanoit bubnmuoreke ®I'6OY BO
HOxuo-Ypanbckuii 'AY:

1 Maremaruka. Meronuyeckue YyKazaHus K HPAKTUYECKUM 3aHATUSAM  JUIS
oOyuarommxcsi o HarpasiaeHuto noarotoBku 19.03.01 buorexnosmorusi, HarpaBiIe€HHOCTh
[TumieBasi OMOTEXHOJIOTHSI, YPOBEHb BBICHIET0 OOpa3oBaHus OakanaBpuar, GopMa oOydeHHs
ounas/ coct. U.B. Bepecnera. — Tpounk: 'bOY BO IOxHOo-Ypansckuii ['AY, 2023. — 65 ¢. —
Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9336

2 Maremaruka [DJeKTpOHHBIA pecypc| : MeTon. peKOMEHAaluu MO OpraHUu3aluu
CaMOCTOSITENIbHON  paboThl  oOywarommxcss 1o HampasieHuto mnoarotoBku: 19.03.01
buorexHonmorus, HanpasieHHOCTh [lumieBass OMOTEXHOJIOTHS, YPOBEHb BBICII. O0pa30BaHUS
OakanaBpuar, ¢opma oOydenus: ounas./cocT. I.B. bepecneBa.— Tpowurk: FOxHO-Ypansckuit
TAY, 2023. — 52c¢.- Pesxum moctyma: https://edu.sursau.ru/course/view.php?id=9336

3 Maremaruka. Meronuyeckue YyKa3aHWs K TPAKTUYECKUM 3aHATUSAM IS
oOyuarommxcsi o HampasieHuto mnoarotoBku 19.03.01 buorexnomorusi, HarpaBiIe€HHOCTh
[TumeBast OMOTEXHOJOTHS, YPOBEHb BBICIIETO 00pa3oBaHMs OakanaBpuar, ¢popma oOydeHHUs
3aouHas/ coct. H.P. Tanesa. — Tpounxk: ['BOY BO IOxuo-Ypansckuit [AY, 2024. — 18 c. —
Pexxum J0CTyna: https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04475.pdf

4 Marematuka [D7eKTpoHHBINH pecypc| : MeToa. pekoMeHAAIMu Mo OpraHu3aluu
CaMOCTOSITENILHON  paboThl  oOywarommxcss 1O HampasieHwro moarotoBku: 19.03.01
buotexnomnorusi, HanpaBieHHOCTs [luieBass OMOTEXHONOTHUS, YPOBEHb BBICII. 0Opa30BaHUS
OakanaBpuar, ¢popma oOydenwus: 3aouHas./cocT. H.P. [lltaneBa.— Tpowurk: FOxHO-Ypanbckuit
[AY, 2024. — 28c.- Pexum pocryma: https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04474.pdf

6. @OH/ O1IEeHOYHBIX CPEICTB ISl MPOBEIeHHUsI MPOMEKYTOUHOI aTTecTalluu
00y4aroImMXCcs M0 AUCHMILINHE
Jl7is yCTaHOBJICHHsI COOTBETCTBUS YPOBHS MOJTOTOBKU OOydaromuxcsi TpeOoBaHUSM
®I'OC BO pazpabdortan GoHI OIIEHOYHBIX CPEJCTB I TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U
IPOBEICHUS IPOMEKYTOUHON aTTeCTAlMH 00YJAIOLINXCS MO TUCHUILTHHE. DOH OIEHOYHBIX
cpencTB npeacrasieH B [IpunoxkeHnn.

7.0CHOBHAS U JONMOJHUTEIbHAS Y4eOHAasl JIUTEPaTypa, He00X0AuMAas JI1 0CBOEHMSI
AUCHUTLTHHBI
OcHoOBHas U JOTIOJHUTEIbHAS yueOHas TuTeparypa umeercs: B Hayunoit 6ubimoreke
U DJIEKTPOHHON HH(pOpMaIoHHO-00pa3zoBarenbHOi cpene ®I'BOY BO HOxHO-Ypanbckuit
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rAY.
OcHoBHas1 iMTepaTypa

OcHoBHas1 JiUTEpaTypa:

7.1 Jlemenesa, H. B. Maremaruka : yaeOHo-Metonuueckoe mocodue / H. B. Jlemenena.
— Ilepwms : TITATY, 2022. — 196 ¢. — ISBN 978-5-94279-546-7. — TekcT : 3neKTPOHHBIH //
Jlanb : anexTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/222779
(mara obpamienus: 08.05.2024)

7.2 Bynrosa, E. B. Maremaruka : yue6noe nocobue / E. B. bynroa. — Camapa :
Caml'AY, 2021. — 222 ¢. — ISBN 978-5-88575-638-9. — Tekct : anmektpoHHsbIii // JIansb :
AMEKTPOHHO-OnOroTeunas cucrema. — URL: https://e.lanbook.com/book/179602 (mara
obpamienus: 08.05.2024).

Jlonmo/IHMTeIbHAS JIUTepaTypa

7.3 Pakym, E. A. CamocTosTenbHast paboTa CTyACHTOB 1O TUCIUILIINHE «MareMaTruka
: yuebHo-MeToanyeckoe nocodue / E. A. Pakyn. — Bpsack : Bpsackuit T'AY, 2022. — 40 c.
— Texkcr : anexTponHsli // JlaHb : 3mekTpoHHO-OMOMHoTeHas cuctema. — URL:
https://e.lanbook.com/book/305033 (mara oopamenus: 08.05.2024). — Pexum nocrymna: s
aBTOPHU3. TIOJIH30BATEIICH.

7.4 AnTtoHoB, B. M. Maremaruka. UaTepHeT-TecTpoBanue 0a30BbIX 3HAHUH :
yuebHoe nocobue / B. 1. Antonos, @. U. Konenesuu. — Cankr-IlerepOypr : Jlanb, 2022. —
160 c. — ISBN 978-5-8114-1080-4. — Texcr : anekTpoHHSbI // JIaHb : 37I€KTPOHHO-
oubroreunas cucrema. — URL.: https://e.lanbook.com/book/210500 (mara oGpamieHus:
08.05.2024). — Pexum moctyrma: Jis aBTOPH3. OJIb30BATEIICH.

8. Pecypchl HH(pOPMALMOHHO-TEIeKOMMYHHKAIIMOHHOI ceTn « MHTepHETY,
He00X0AMMbIe JJIsi 0CBOCHHS JMCIUILTHHBI
1. Enunoe okHO TOCTYyTIa K Y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. YuuBepcuretckas oudarnoreka ONLINEhttp://biblioclub.ru
9. MeToauyeckne yKkazaHus 1Jisl 00y4alOmMXCs 10 OCBOCHUIO AN CLHUIITHHBI
YuebHo-MeToaMYeCKre pa3paboTku umerorcst B Hayunoit  6ubnuotexe u
3NIEKTPOHHON HH(OpMarmoHHo-o0pa3oBarenbHoil cpene PI'BOY BO IOxHo-Ypanbckuii
I'AY:

1 Maremaruka. Meronnueckne yKa3aHMsT K IPAKTHYECKUM 3aHATUAM U
oOyuarommxcsi o HarpasiaeHuto moarotoBku 19.03.01 buorexHomorusi, HarpaBiIe€HHOCTh
[TumeBast OMOTEXHOJOTHS, YPOBEHb BBICIIETO 00pa3oBaHMs OakanaBpuar, ¢popma oOydeHus
ounas/ coct. U.B. Bepecnera. — Tpounk: 'bOY BO IOxHO-Ypansckuii ['AY, 2023. — 65 ¢. —
Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9336

2 Maremaruka [DJeKTpOHHBIA pecypc| : MeTon. peKoMeHJaluu 10 OpraHH3aIud
CaMOCTOATENIbHOW  paboThl  OOyuaromuxcs 1O HampasieHuto noarotoBku: 19.03.01
buotexnomnorus, HanpaBieHHOCTh [lumieBas OMOTEXHOJIOTHS, YPOBEHb BBICII. 00Opa30BaHUS
OakanaBpuar, ¢opma oOydenus: ounas./cocT. I.B. bepecneBa.— Tpowurk: FOxHO-Ypanbckuit
T'AY, 2023. — 52c¢.- Peskum moctyma: https://edu.sursau.ru/course/view.php?id=9336

3 Maremaruka. Meronuueckue YyKa3zaHUST K TMPAKTHUECKUM  3aHATHAM IS
oOydarommxcsi o HampasiaeHuto moarotoBku 19.03.01 buorexnomorusi, HanpaBiIeHHOCTh
[TumeBast OMOTEXHONOTHS, YPOBEHb BBICIIETO 00pa3zoBaHMs OakanaBpuar, ¢popma oOydeHHs
3aouyHast/ coctT. H.P. IlltaneBa. — Tpounk: ['BOY BO [OxHo-Ypansckuit [AY, 2024, — 18 c. —
Pexum J0CTyna: https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04475.pdf

4 Maremaruka [DneKTpoHHBIM pecypc| : MeTtoa. pekoMeHJaluu N0 OpraHu3aluu
CaMOCTOSITEIBHOW ~ paboThl  oOyyaromuxcsi 1o HampasieHuto mnoarotoBku: 19.03.01
Buorexnonorus, HanpapiaeHHOCTh [lumieBas OMOTEXHONOTHS, YPOBEHb BBICII. OOPa30BaHMS
OakanaBpuart, ¢opma oOydeHus: 3aouHas./coct. H.P. [lltaneBa.— Tpourk: FOxHO-Ypanbckuit
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TAY, 2024. — 28c.- Pexum gocryma:  https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04474.pdf

10. CoBpeMeHnHbIe HH(OPMALHOHHBbIE TEXHOJIOTHH, HCII0JIb3yeMble NMPH 0CYIIeCTBIEHUH
00pa3oBaTeIbHOIO Mpolecca Mo UCIUIINHE, BKIIYas epeyeHb IPOrpaMMHOI0
o0ecrnieyeHus: 1 UHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubinoTexke ¢ TepMUHAJIBHBIX CTAHIMM MpeaocTaBisieTcs JOCTYI K 6a3zam
JAHHBIX:

- Texakcnept (mHbOpMarmonHo-cripaBounas cuctema 'OCTog);

- «Cenbx03TeXHUKa» (aBTOMATU3HPOBAaHHAS CIIPABOYHAsl CUCTEMA).

- MyTestXProll.

Ilepeuenn JIUIIEH3UOHHOT O IIPOrPaMMHOT0 o0ecrieyeHusI. PexBU3UTEHI
MOJITBEP K IAIOIIETO TOKYMEHTA:

OC cnen. Ha3Hau. «Astra Linux Special Edition» ¢ oducnoit mporpammoii LibreOffice
(FOYpl'AY), MyTestXPRo 11.0, nanoCAD Dnekrpo Bepcus 10.0, [10 «Maximay (ananor
MathCAD) cBoGomHo pacnpoctpansemoe, 10 «GIMP» (anamor Photoshop) cBoGomHO
pacnpoctpansiemoe, [1O «FreeCAD» (anamor AutoCAD) cBoGomHO pacrpocTpaHsieMoe,
KOMIIAC 3D v16, AntuBupyc Kaspersky Endpoint Security, Moit Oduc CrangapTHbIii,
APM WinMachine 15, Windows 10 Home-SingleLanguage 1.0.63.71, Microsoft Windows
PRO 10 Russian Academic OLP 1License NolLevel Legalization GetGenuine,
MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1  Li-censeUserCAL,
MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.

11. MaTepuanbHO-TeXHU4YeCKasi 6a3a, He00OX0 UMAas 1JIsl OCYLIEeCTBIECHUSA
o0pa3oBaTeIbHOIO MpoLuecca Mo AUCHUIIHHE
VY4eOHble ayIUTOPHH JUIs IPOBEICHUS 3aHATUH, TPElyCMOTPEHHBIX IPOTPAMMON,
OCHAILIEHHbIE 000pY/I0BaHUEM M TEXHUUECKUMHU cpesicTBaMu oOyudeHus. [lomenenus nmis
CaMOCTOSITENIbHON pabOThl 00yUarOIIUXCs

1 VwueOnas aymutopus Ne Il nmns mpoBenmenus 3aHsATHI JekiuoHHoro Tuna,457100,
YensiOunckas 06:1., . Tpounk, yn. I'arapuna, 13;
2 YuebHnas aynutopust Ne 417 niist mpoBefeHNs 3aHATHI CEMUHAPCKOTO TUTA (MTPAKTUYECKUX
3aHSTHIA), MPOBEIEHUS TPYNIOBBIX U UHIUBUIYATbHBIX KOHCYIBTAIIMIA, TEKYIIETO KOHTPOJISI
U TIPOMEXKXYTOUHOH arrectanuu, 457100, UensOunckas o6u., r.Tpoutk, yiu. ['arapuna, 13;
3 Ilomemenne Ne 420 ans caMOCTOATENbHOM pabOThI, OCHAIIEHHOE KOMIBIOTEPAMHU C
BO3MOKHOCTbBIO OJKIIOUEHUS K ceTu «/HTepHeT» n obecredeHreM JT0CTyIa B AIEKTPOHHYIO
oOpazoBarenbHyto cpeny457100, Yensounckas obi., . Tpounk, yi. [arapuna, 13;
4 Tlomemenne Ne 426 - momemieHHe Ui XpaHEHHUS U MPOPHIAKTHIECKOTO O0CITYy>KUBAHHS
yuebHoro obopynoBanus,457100, Yensbunckas 061., . Tpourk, yin. [arapuna, 13;.
IlepeyeHb OCHOBHOI'O 000OPY10BAHMA:
Hoyr6yk Lenovo G570, mpoektop ViewSonic 5211. Jlocka ayautopHas.
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IMPUJIOKEHUE

®OH/I OIEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U ITPOBECHUS TIPOMEKYTOUHON aTTeCTAUN
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 3aAaHUsT M (WJIM) MHBIE MaTepUaibl, HEOOXOAUMBIC IS
OIICHKM 3HAaHWUW, YMEHUW, HABBIKOB W (WJU) ONbITa JIEATEILHOCTH,
XapakTepU3yronmx CcHOPMUPOBAHHOCTh KOMIIETCHIIMH B IPOIECCE OCBOCHUS
JUCLMILINHBI

Metoauueckue Matepuaibl, ONPEACIOIINE IPOLEIypbl OLICHUBAHNS 3HAHUH, YMEHUH,
HAaBHIKOB M (WJIM) OIBITa JEATEIBHOCTH, XapaKTePU3YIOMUX CHOPMHUPOBAHHOCTH
KOMITETEHITUMN

OueHoYHbIE CpeACTBa JJIS MPOBEAEHUS TEKYHIErOo KOHTPOJISI YCIIEBAEMOCTH B
MPOLECCE MPAKTUUECKON MOATOTOBKHU

4.1.1 VYcrHbIil onpoc

4.1.2 Ortuet o NpakTH4ECKOH paboTte

4.1.3 TecrupoBanue

4.1.4 VIanuBuyanbHBIE JOMAITHUE 33/1aHUS

[Tpotienypsl W OILIGHOYHBIC CPEICTBA IS TPOBEIACHHUS IMMPOMEKYTOIHOU

aTTeCcTalun
4.2.1 3auyer

12

12

13

14

14

14

14

20

48

49

61

61



1 KomnereHIuM U X HHAUKATOPBI, (popMHUpyeMble B MpoLecce 0CBOCHUS
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 BIAJCTh | TECTUPOBAHUE,
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, OCHOBBIBASCh HA 3aKOHAX M 3aKOHOMEPHOCTSAX MaTeMaTHYECKHX, (DU3NYECKUX,

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 HE3HAYUTECITEHBIMHU 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 HCIIONb30BaTh 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 OHOJIOTHYECKIX 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 3aTPYJAHCHUSAMU BJIAJICET HaBbIKaAMH
3aKOHOB U HUCIIOJIb30BaHUA HaBbIKaAMH HUCIIOJIb30BAaHUA
3aKOHOMEPHOCTEH | 3aKOHOB H WCTIONIb30BAHMS 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 B3aUMOCBSI3e 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
npouecce 0CBOEHUS TUCHUILIUHBI
TunoBbie KOHTPOJILHBIC 3a/IaHUS U MAaTEPUAITBI, HEOOXOIUMBIC JIsl OIEHKU 3HAHUH,

YMEHHI U HABBIKOB, COJIEPKATCS B yUeOHO-METOIUYECKUX pa3pabOTKax, MIPUBEACHHBIX HUXKE.

1 Maremarnka. MeToqu4ecKue yKa3aHHWs K MPAKTUYCCKUM 3aHATHSAM I OOYYArOIIMXCS TI0
HanpaBieHuto  noaroroBku  19.03.01  buorexHomorusi, HampaBiaeHHOCTh IluieBas
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=9336

2 Maremaruka [DJeKTpOHHBI pecypc] : MeToa. pekoMeHJaluM 1O OpraHu3aluu
CaMOCTOSITENILHON  paboThl  oOydaromuxcst mo HampaeineHuro noaroroBku: 19.03.01
buotexnomnorusi, HanpapiaeHHOCTh [IuiieBas OMOTEXHONOTHsI, YPOBEHb BBICHI. OOpPa30BaHUS
OakanaBpuar, ¢opma obydenus: ounas./coctT. .B. bepecuera.— Tpowurik: FOxHO-Ypanbckuii
['AY, 2023. — 52c.- Pesxum noctyma:  https://edu.sursau.ru/course/view.php?id=9336

3 Maremaruka. MeTtogudeckue yKa3aHusl K MPAKTUICCKUM 3aHATHSAM I OOy4aromumxcsi 10
HamnpaBiieHuto noaroroBku  19.03.01  buorexHonorusi, HampaBileHHOCTh [luiieBas
OMOTEXHOJIOTHS, YPOBEHb BBICHIETO 00pa3oBaHMs OakajaBpuar, popma oOydeHUs: 3a0qHast/
coct. H.P. llltanesa. — Tpounk: ['BOY BO FOxHo-Ypansckuii ['AY, 2024. — 65 c. — Pexum
nocryna: https://edu.sursau.ru/course/view.php?id=9336

4 Maremarnka [DneKTpOHHBIM pecypc] : Meroa. pekoMEHAAlMW IO OpraHHU3aliH
CaMOCTOSITCIILHON  paboThl  OOywarommxcsi 1o HampaeieHuto moaroroBku: 19.03.01
buotexnomnorusi, HanpapiaeHHOCTh [luiieBas OMOTEXHONOTHsI, YPOBEHb BBICHI. OOPa30BaHUA
OakanaBpuart, opma oOydenus: 3aounas./cocT. H.P. lltanesa.— Tpourk: KOxHO-Ypanbckuii
['AY, 2024. — 52c.- Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9336

4 MeToauyeckne MaTepHaJibl, ONpeae/siionme nNpoueaypbl OLeHUBAHUS 3HAHUH, yMeHUH,
HABBIKOB U ONBITA JeSITeJIbHOCTH, XapaKTePU3YIOIIMX ITAlNbI
(popMupoBaHus KOMIETEHIM I

B nmaHHOM paszgene mpeacTaBiIeHbl METOAMYECKHE MaTepHalibl, OIpeesstoie
IPOLEAYPHI OLIEHUBAHUS 3HAHWM, YMEHUHN, HABBIKOB U OIBITA ACATEIbHOCTH, XapaKTEPU3YIOLINX
0a30BbIN dTanm (HOPMUPOBAHUS KOMIETEHIMHA MO JUCHUIUIMHE «MareMaTtukay, MPUBEIEHBI
IPUMEHHUTEIBHO K KaXJOMYy M3 HCIOJB3YEMBIX BHUAOB TEKYLIErO KOHTPOJI YCIIEBAEMOCTH U
IIPOMEKYTOUHOM aTTecTalli 00y4aroImuxcsl.

4.1 OneHo4HbIE CPeACTBA s MPOBEJCHUS TEKYILIero KOHTPOJISA YCIIeBAaeMOCTH

4.1.1 YcTHblii onpoc

OTBeT Ha MNPaKTUYECKOM 3aHITHM HCIHOJB3YETCS ISl OLEHKM KauecTBAa OCBOEHUS
oOy4aromuMcsi OCHOBHOM IpodeccHoHaIbHON 00pa3oBaTeNbHOM MporpaMMbl MO OTAEIbHBIM
BOIPOCAM U TeMaM JAMCUUIUIMHBL. TeMbl U IJIaHbl 3aHATHH 3apaHee cOOOLIAtOTCs 00Y4atOIMCH.
OTBeT OIEHUBACTCS  OIEHKOM  «OTJIUYHO», «XOpOIIO»,  «yAOBJIETBOPUTEIBHO» MU
«HEYAOBIETBOPUTEIBHOY.

OTBeT OILIEHUBAETCAd OLEHKOH «OTJIUYHOY», «XOPOILO», «YIOBJIETBOPUTEIBHO» WIIU
«HEYAOBIETBOPUTEIBHOY.

Ne OueHoYHbIE CpENICTBA Ko n nanmeHoBanue
WHIUKATOpa KOMIIETCHIIUN
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Tema 1 Matpuupl. leiicTBus HaJ HUMU

NogkrwpE

9.

CoopmynupyiiTe onpeeneHle MaTpuIbl, €€ pa3Mep U HJIEMEHTBHI.
Kak Ha3pIBalOT 1UaroHaay MaTpHIbI?

Kakne mMaTpuIsl Ha3bIBalOT PaBHBIMU?

UYro Takoe KBaapaTHasl, AMaroHaIbHasl, CAMHIIHAS MATPULIBI?
UYro Takoe TpeyroibHast W HyJIeBas MaTPHIbI?

Uro Takoe BEeKTOP-CTOJIOCT, BEKTOP-CTPOKa?

Kaxk onpenensercs marpuna 1-ro mopsiaka, TpaHCIIOHHPOBAaHHAS
MaTpura?

Kak npoun3ssecty cioxeHHe MaTPUIl 1 YMHOKEHHUE MATPHILIBI Ha
qucao?

Kak HaliTu npousBeneHue 2-x Marpuu?

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

Tema 2 ®@opmynel Kpamepa. Meton I'aycca

1.
2.

UYro Ha3bIBAIOT CUCTEMOM JIMHEHHBIX YpaBHEHUIT?

Kaxkoii Bu1 umeer MatpuuHas (hopMa CUCTEMBbI JIMHEHHBIX
ypaBHEHUI?

UeM oTAMYarOTCA OCHOBHAS U PACIIUPEHHAs] MATPULBI CHCTEMBI
JIMHENHBIX YpaBHEHUM?

CoopmynupyiiTe MOHATHS: PEIICHHE CHCTEMBI JINHEHHBIX
YpaBHEHHH, COBMECTHAsI, HECOBMECTHAsI CUCTEMBL.

UTO 3HAYUT PEIIUTh CUCTEMY JIMHEHHBIX ypaBHEHUI? UTO Takoe
ONpe/ieNeHHas], HEOIPEAEICHHAs CUCTEMBI?

Uro npencrasiseT u3 cedst MeTon ['aycca peleHns cucTeMsl
JIMHEWHBIX ypaBHECHUN?

Uro npencrasiseT u3 ceds merox KpaMmepa pelieHus cucTeMsl
JIMHEHHBIX YpaBHEHHH?

na-1  OIIK-1  Hcnomssyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTHYeCKUX HayK H HX
B3aMMOCBA3€H IpU U3YYCHHUH,
aHause OHMOIOrHIEeCKNX
00BEKTOB M MPOLECCOB

Tema 3 @opmynst Kpamepa. Metog I"aycca

NougkhwprE

10.
11.

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.

CoopmynupyiiTe onpeeieHle MaTpuUIbl, €€ pa3Mep U HJIEMEHTBHI.
Kak Ha3pIBarOT AMATOHAIN MATPHIIBI?

Kakwe MaTpuIpl Ha3bIBarOT PaBHBIMHA?

Uro Takoe KBaJpaTHas, JHaroHabHAs, CAMHUYHAS MATPHIIBI?
Uro Takoe TpeyroipHas W HyJIEBas MAaTPHIBI?

Uro Takoe BEeKTOP-CTOJIOCII, BEKTOP-CTPOKA?

Kak ompenensiercst marpuna 1-ro mopsiaka, TpaHCIOHUPOBaHHAS
marpuna?

Kak mpousBecT ciiojkeHHe MaTpHUIl U YMHOKEHHE MaTPHIIBI Ha
qucao?

Kak HaiiTu npousBeneHue 2-x MaTpui?

Kakue BbI 3HaeTe aeMeHTapHbIe Ipeodpa3oBaHus MaTpuUIL?

Kak Beraucnuth onpeenuTens KBaapaTHoi matpus (1, 2, 3
mopsiaka)?

CoopmynupyiiTe IpaBUiIo TPEYroIbHNKA JUIS BHIYUCIICHUS
onpenenurens 3 nopsaka.

HaszoBute cBoiicTBa onpeaenutensi(1-3).

HasoBute cBoiicTBa onpenenuresns (¢ 4-ro, KpoMe pa3yIoKeHUs 110
2JIEMEHTaM CTPOKHU WM CTOJIOMA).

Uro Takoe MUHOD, aJIreOpandecKkoe TOMmoTHeHHE?

Kak mpousBecTr pas3nokeHue ONpeIeuTeNs 110 YJIEMEHTaM CTPOKH
i cronodma?

Uro Takoe BBIPOKACHHAs (0COOEHHAs) M HEBBIPOXKACHHAS
(HeocobOeHHas) MaTpUIlBI?

CdhopmynupyiiTe CBOMCTBA BBIPOXKICHHON U HEBBIPOXKICHHOM
MaTpHII.

Uro Takoe MpUCOeJUHEHHAs MaTpuLa?

UYro Ha3bIBalOT 00paTHOM MaTpHLei?

Omnpenenure MOHATHS: PaHT MAaTPULIBL, 0a3UCHBIH MHHOp, CBOHCTBA
paHra MaTpHUIBL.

UT0 Ha3bIBAIOT CHCTEMO JIMHEHHBIX YPaBHEHHH?

NA-1  OIIK-1  Hcnonssyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTHYeCKHMX HayK H HX
B3aUMOCBSI3€d TP HW3y4YEHUH,
aHanuze OuoorHIecKnux
00BEKTOB M IPOLIECCOB
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23. Kaxkoii B nMeeT MaTpuyuHas (popMa CUCTEMBI JIMHEHHBIX
ypaBHEHHN?

24. Yem oTnMYAIOTCS OCHOBHAS U paclIMpEHHAas MaTPUIIbI CUCTEMBI
JTMHEWHBIX YpaBHEHHHA?

25. ChopmynupyiiTe HOHSATHA: PEIICHAE CHCTEMBI JIMHEHHBIX
YpaBHEHHH, COBMECTHAsI, HECOBMECTHAsI CHCTEMBI.

26. Uro 3HAYMT PEeUINTh CUCTEMY JIMHEHHBIX ypaBHeHUH? UTo Takoe
oTpeieTICHHasA, HEOIIPEAETICHHAs CHCTEMBI?

27. Uro mpencrasisieT u3 ceds metox ['aycca pernieHns: CHCTEMBI
JIMHEWHBIX YpaBHECHUN?

28. Yro npencrasisieT u3 cedst Meron Kpamepa perieHus: CHCTeMBbI
JIMHEHHBIX YpaBHECHUN?
Yro npencrasiuseT U3 ceds MaTpUYHBIA METOJ PELICHUS CHCTEMBI
JIMHEHHBIX YpaBHEHUN?

Tema 4 [IpousBonHas GpyHKIMN

1.Chopmynupyiite onpeesicHHe MPOU3BOTHON (HYHKIIUU.

2. ChopmynupyiiTe paBuiIa HaX0XKICHUS TPOM3BOIHBIX

3. 3ammmuTe GOPMYIIBI MPOM3BOAHBIX AIEMEHTAPHBIX (PyHKIHUIL.

4. Yro HazwBatoT nuddepeHuanom GyHKIun?

5. Uemy paBeH muddepeHIman aprymeHTa?

6. 3anummte (opMysly HPUOIMIKEHHOTO BBIYUCICHUS 3HAYCHHS
(OYHKIINY B TOUKE

NA-1  OIIK-1  Hcnonssyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTHYeCKHUX HayK H HX
B3aUMOCBSI3€H TIPH HW3YUICHUH,
aHanmu3e OHMOMOTHYIEeCKNX
00BEKTOB 1 MPOLECCOB

Tema 5 IIpusnoxxeHne NpoU3BOIHOM K MccieaoBaHNIO QyHKINI
1.Chopmynupyiite npasuio Jlomurans.
2.Ha3oBure yciioBue Bo3pacTaHust QyHKIHH.
3. HazoBure ycnoBue yOobIiBaHUS (QyHKINH.
4. Ha3oBute yciaoBUe SKCTpeMyMa (yHKIIUH.
5. ChopmynupyiTe aJropuT™M HAXOXKICHUS HAUOOJBIIETO U
HaMMEHBIIEro 3HaYeHNH (YHKIIMN Ha OTPE3Ke.
6. ChopmynupyiiTe anroputM HcciaeJ0BaHUS QYHKIMN Ha
BBIITYKJIOCTb.
7. ChopmynupyiiTe anropuT™M HaXOXKAECHHUS TOUEK Mepernda QyHKIUH.
8. Copmynupyiite 3TaITBI IIIAHA MCCIIeI0BAaHMSL (DYHKIHH

NA-1  OIIK-1  Hcnonssyer
3aKOHBl M  3aKOHOMEPHOCTHU
MAaTEMAaTHYCCKUX HAYK H HX
B3aMMOCBA3€ IpU U3YYCHHUH,
aHamn3e OHOIOTHYECKUX
00BEKTOB H MPOIECCOB

Tema 6 HaxoxxneHue npou3BOIHBIX
1. Yro Ha3BIBAIOT PYHKIIMEH?
. Kak onpenenuts, Bozpacraromias uin yobiBaromias GyHKIms?
. Chopmynupyiite MOHITHE OrpaHHYCHHAS ()YHKIIHS.
. Kaxkast ¢pyHKIUMs Ha3bIBaeTCs AeMEHTapHO#?
. UeMy paBHBI CyMMa H IIpOM3Be/IeHHE OECKOHEYHO MabIX QyHKIMiT?
. Uemy paBeH mpenen Mpou3BeACHUS IBYX (GyHKIHH?
. Copmynupyiite mepBHIii 3aMeyaTeIbHbIIN Mpe/et.
8. Uro Takoe npupaiieHne apryMenTa, npupanieHue QyHKIu?
[IpowsumrocTpupoBaTh ¢ MOMOLIBIO PUCYHKA (TpadUuecKH).
9. OmpenenuTe 00J1aCTh ONpEENICHNS ¥ 00JIaCTh 3HAYSHUH (DYHKIHH.
10. Chopmynupyiite Teopemy Beliepiirpacca o GpyHkuny,
HENpPEPHIBHOMN Ha OTpPE3KeE.
11. Uro Takoe apryMeHT U 3HadeHue GyHKIHH, rpaduk GyHKIHN?
12. Kaxkas pyHKIHSI Ha3pIBa€TCS MOHOTOHHON?
13. Kax nHaiiti HpyHKIHIO, 0OpaTHYIO JaHHOU?
14. Uro Ha3pIBaroOT mpezenoM GyHKINN B HEKOTOPOH Touke?
15. YUeMy paBHBI TPOM3BEACHUS OECKOHEYHO Majlol (YHKIIUU HA
YHUCJIO ¥ Ha OTPAaHUUYEHHYIO (PYHKIHIO?
16. Yemy paBeH npejen Mpou3BeeHus QyHKIUHN Ha MOCTOSHHBINA
MHOXUTENb?
17. ChopmynupyiiTe BTOpOH 3aMeuaTenbHbIi Mpeaes Ipu X— .
18. Onpenenuts HENMPEPHIBHOCTh (DYHKLUH Yepe3 NpUpalleHHE.
19. Kakumu OynyT cyMMa, NPOHU3BEACHHE U YaCTHOE HENPEPHIBHBIX

~N N AW

HUA-1  OIIK-1  Hcnonesyer
3aKOHBI M 3aKOHOMEPHOCTHU
MaTeMaTHYECKUX HayK U HX
B3aMMOCBA3€ IpU U3YYEHHUH,
aHam3e OHOIOTHYECKHUX
00BEKTOB U MPOIIECCOB
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¢byHKImiA?

20. OnpenenuTs OrpaHNYEHHOCTD JUIsl HENIPEPHIBHOW Ha OTpe3Ke
¢$yHKIHH.

21. Ilepeunciute cnocoOBI 3aaHns PYHKIUH.

22. Kaxkas QpyHKIHS HA3bIBAC€TCS CTPOT'O MOHOTOHHOM?

23. Kakas QpyHKIHS Ha3bIBACTCS CIOKHOM?

24. Kaxyro (yHKIHIO Ha3BIBalOT OECKOHEYHO OOIBIION?

25. Ecim o - 6eckoHEeYHO Manasi, To Kakoi Oyzner ¢pynknus 1/a?

26. UeMy paBeH mpezes 9aCTHOTO IBYX (QYHKIHIT?

27. ChopmynupyiiTe BTOpoi 3amMedaTeNbHbIH npenert mpu X—0.

28. Uto Ha3BIBAIOT TOYKaMH pa3pbiBa QyHKIHNA?

29. Korza HenpepbiBHA CI10KHAst QYHKIHSA?

30. Chopmynupyiite Teopemy bonbriano-Komu uist HerpepbIBHOM Ha
OTpe3Ke (QYHKIIHH.

31. Kak onpenenuTs 4eTHOCTh U HEYETHOCTD (DYHKIMN?

32. Kak onpenenuTs NepuoJuuHOCTh QYHKIHUU?

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

34. Kakyro GyHKINIO Ha3bIBAIOT OECKOHEYHO MaJIOi?

35.YeMy paBeH Ipeaesl CyMMBI (Pa3HOCTH) ABYX (DYHKITHI?

7. Tema 7 Heompenenennsrit  maTerpan. CotictBa. Mertonsr | UJI-1  OIIK-1  Hcmoms3yer
HHTETPUPOBAHUS 3aKOHBI M 3aKOHOMEPHOCTHU
1.Yro Ha3BIBaIOT IEPBOOOPA3HON PYHKINHU? MaTeMaTUYECKUX HayK M MX
2. YTo Ha3BIBAIOT HEONPEICIICHHBIM HHTETPAIOM (QYHKIIH? B3aMMOCBS3€H IPH HU3YyYEHHH,
4. Kakue CBOMCTBa HEONPEAEIEHHOTO NHTETpala Bbl 3HaeTe? aHause OHMOIOrHIEeCKNX
5. Kakue MeTo1pI HHTEIpUPOBaHUS BbI 3HaeTe? 00BEKTOB 1 NIPOLIECCOB
6. Kakue popMyJibl M3 TaOJIUIIBI HHTEIPUPOBAHHUS BB 3HaeTe?.
8. Tema 8 Metox wuHTerpupoBaHus 10 duacTsM B HeompeaeneHnHoMm | MJ[-1  OIIK-1  Hcmoms3yer
HHTETpane 3aKOHBI M 3aKOHOMEPHOCTHU
1. Kakne MeTo/1pl HHTETPUPOBAHUS BbI 3HAaETE? MaTeMaTUYECKUX HayK M MX
2. Kakue popmyIibl U3 TaOIHIBI HHTETPUPOBAHUS BB 3HaeTe? B3aMMOCBSI3€M MpU HU3YUYEHUH,
3. UYem ommuaeTcs METOJ, HHTETPUPOBAaHUS IO 4YacTsIM B | aHAIU3e OuoornIecKnux
HEOIPEJENIEHHOM HHTErpaje OT paHee N3y4eHHBIX METOJI0B 00BEKTOB M POLIECCOB
9. Tema 9 OnpeneneHHblil UHTErpall. MeToabl HHTErPUPOBAHUS HUA-1  OIIK-1  Hcnonesyer
1.YT0 Ha3bIBalOT KPUBOJIMHENHON Tpaneuuei? 3aKOHBl M 3aKOHOMEPHOCTHU
2.Yto Ha3bIBAIOT ONPEENICHHBIM HHTErPAIOM? MaTEeMAaTH4YECKUX HAyK M UX
3. Ilo xakoit (hopMyJsie BEIUUCIACTCS ONPEACICHHBIA HHTErpar? B3aUMOCBSI3€ NpU HU3YUEHUH,
4. Ilepeuyncnure CBOMCTBA ONPENEIEHHOIO HHTETrpaa. aHause OuoorHIecKnux
5. Tlepeuucnure W oXapakTepu3yWTe€ METOJbl HHTETPUPOBAHHS B | OOBEKTOB M MPOILIECCOB
OTIpeIeIeHHOM HHTeTrpaie.
10. | Tema 10 IIpunoxkenue ompejeneHHoro uHrerpaiga Kk Bolumcienuto | UJI-1  OIIK-1  Hcnomb3yer
IUTOINAAEH TUTOCKUX QHUTyp 3aKOHBI M 3aKOHOMEPHOCTHU

1. Yro mpom3oizeT, ecii MOMEHATh MECTAMH TPeIeIIbI
HHTETPUPOBAHUA?

2. Yto npou30iIeT, eciau 0TPE30K HHTErpupoBaHus [a,b] pa3ours
Ha JB€ 4YaCTH TOYKOI c?

3. Ecnm noppiHTerpansHas GyHKIM Ha OTpe3ke [a,b] He MeHseT
3HaK, TO KaKOW 3HaK UMEeT MHTerpai?

4. Cdopmymupyiite popmyny HetoTona — JleiiOHuna.

Kak BpluMcnuTh IUIOmMEAMs (UIYpHI, 3aKIIOYEHHON MEXIy

rpaduKamMu AByX pyHKIHiA?

ChopmynupyiiTe MOHATHE IEPBOOOPA3HON QYHKITUH.

ChopmynupyiiTe MOHSATHE HEONPEEICHHOTO HHTETpaa.

HazoBuTe cBoiicTBa HEOPE/IEIIEHHOTO HHTETPaJIa.

Kakue MeTompl NPUMEHSIOTCS Uil  WHTErPUPOBaHHSA B

HEOTIpeICICHHOM HHTeTpae?

10. CdopmynupyiiTe IOHATHE ONIPEEISHHOTO HHTErpaja.

o

© N

MaTeMaTHYECKUX HayK H WX
B3alMOCBA3€ INpU U3YyYEHHUHU,
aHam3e OHMOIOTHIECKHIX
00BEKTOB M IPOLIECCOB
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11. HazoBute cBOWCTBA OIIPEACICHHOTO HHTETpaIa.

12. B uem 3akiroyaeTcs TeOMETPHYECKUN CMBICI HHTErpasia?

13. B uem 3akiroyaercst GU3MUECKUN CMBICI HHTETpaa?

14. Kakue MeTomsl NPUMEHSIOTCS I HMHTEIPUPOBAHHSA B
OTIpe/IeIICHHOM HHTerpae?

15. Kakx mnpumeHseTcs HHTErpan Ui BEIYHCJICHUS IUIOIIAJCH
IUTOCKUX GuUryp?

16. Kak mpuMeHseTcsl MHTErpayl Uil BBEIYUCIECHUS OOBEMOB Tel

BpaITCHHS?
11 Tema 11 [duckperHas ciydaiiHas BenmmumHa, e€ gucnosble | /-1 OIIK-1  Hcmomssyer
XapaKTepUCTUKU 3aKOHBl M 3aKOHOMEPHOCTH
1.Kaxast BenM4unHa Ha3bIBaeTCs CIIydaifHON? MaTeMaTHUeCKUX HayK H HX
2. Kakas Benn4MHa Ha3bIBaeTCA AUCKPETHOM? B3aUMOCBA3€H @pU H3YUECHHUHU,
3. Kakas BenuunHa Ha3bIBaeTCs HENPEPBIBHOM? aHau3e OHOIOrHYecKnX
4. Yo Ha3bIBAIOT 3aKOHOM paclpeiesIeH s CIyJaiHONW BeITUIUHBI? 00BEKTOB 1 NPOLIECCOB
5. B xakoM BHJIe 3aJa€TCs 3aKOH PaCIPEeIICHUs CIly4aliHOI
BEJTUYUHBI?
6. UTo Ha3bIBAIOT MAaTEMATUYECKUM OXKUIAHHEM AUCKPETHOM
CIy4ailHOW BEIMYUHBI?
7. Kakumu cBolicTBaMu 00J1a1aeT MaTeMaTHYECKOE OXKUIaHUE
CIy4ailHOW BEIMYUHBI?
8. UTo Ha3bIBAIOT AUCIEPCUEH TUCKPETHON CIIy4aiiHON BEIMYUHBI?
9. Kakumu cBolicTBamu o0nafaeT AUCHepcust CiaydaitHOi BETMUUHbI?
10. Hanumute Gopmyny Ui HaXOKAECHHUS CPEIHEr0 KBaJpaTHYEeCKOTO
OTKJIOHEHMSI IUCKPETHOU CI1y4aliHON BEJIMYUHBI
12. | Tema 12 HemnpepbiBHas ciydaiiHas BenuuuHa, e€¢ umcnoBele | M/I-1  OIIK-1  Hcnonssyer
XapakTepucTUKH. HopMasbHBIHM 3aK0H pacnpeeneHus 3aKOHBl M  3aKOHOMEPHOCTHU
1.Kakas cnydaitHast BeIMUYMHA SBISIETCS HENIPEPBIBHOM? MaTEeMaTUYECKUX HAyK M HX
2. Uto Ha3bIBAIOT MHTETPAIBHON (DyHKIMEH pactipeeeHns B3aMMOCBS3€H IPH U3Yy4YECHHH,
HENPEPHIBHON CITy4ailHON BEIMYUHBI? aHanuze OMOIOTHIECKIX
3. Uro Ha3bIBaroT 1udpepeHnaIbHoN QYHKINEH pactpeneneHus 00BEKTOB 1 IPOLIECCOB
HENpPEepPhIBHON CIy4aliHON BEIHMYUHBI?
4. Harmmmmre GopMyity HaXxoKI€HHS MaTeMaTHYECKOTO OXKUIaHUs
HENPEPBHIBHON CIIy4ailiHON BEJIMYUHBI.
5. Hanmture GpopMyity HaX0XISHHS AUCIICPCHU HETIPEPBIBHON
ClTy4aifHOW BEJIMYMHBI.
6. Hanuwmre hopmyity cBsi3u HHTErpaibHO U quddepeHnnansHoit
(byHKIMI pacripe/iesIeHus HeNPEPBHIBHOM CiTy4aiiHOW BETMYHHBI.
7. Hanuture popMyIty HOPMAJIBHOTO 3aKOHA PACIIPEICICHHSI
HENPEPBIBHOM clly4ailHOM BEIMUUHBI.
8. Harmmmre dhopMyiry HaX0XKICHHUS BEPOSITHOCTH HONaJaHUs
ClTy4aliHO! BEJIMUMHBI B 33laHHBIN HHTEPBAI.
9. Hannmmre hopmyity npaBuiia Tpex CHIM.
13. Tema 13 Brraucienne xapakTepUCTHUK CIIy9aifHBIX BETMIHH na-1  OIIK-1  Hcnosmssyer
1. Tlonsarue ciry4yaiHOTO COOBITHS. 3aKOHBl M 3aKOHOMEPHOCTHU

2. Bunel ciyqaitHbIX COOBITHIA.

3. Kiaccuueckoe ompejaeiacHue BEPOSTHOCTH CIYyYaWHOTO COOBITHSL.
CBoiicTBa BEpOSITHOCTH.

4. TloHsATHE OTHOCUTENHLHON 4acTOThl. CTATHCTUYIECKOE OTpeiesieHre
BeposATHOCTH. CBOMCTBO yCTOIUMBOCTH.

5. Tlonstne cyMMBI cIy4alHBIX cOOBITHH. TeopeMa O BEpPOSTHOCTH

CYMMBI HECOBMECTHBIX COOBITHH.

[Nonnas rpynmna coosiTuii. Teopema.

[TpornuBononoxxHble coObITHA. Teopema.

8. HesaBucumelie coObiTus. TeopeMa O BEPOSITHOCTH NPOU3BEICHMS
HE3aBUCUMBIX COOBITHH.

9. BeposiTHOCTh TOsIBIICHHSI XOTsI Obl ofgHOTO cOObITHS. Teopema.
YacTHbll caydaid.

No

MaTeMaTH4YeCKHMX HayK M MX
B3alMOCBSA3€ INpU HU3YYEHMUH,
aHam3e OHMOIOTHIECKHIX
00BEKTOB M MPOIIECCOB
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10. 3aBucumsle
BEPOSITHOCTH TIPOU3BE/ICHHS 3aBUCUMBIX COOBITHH.

11. dopmyna nogHOI BEPOSTHOCTH.

12. Beposaraoctn runotes. @opmyinsr baiteca.

13. Kombunatopuka. Pazmemenus 6e3 mosTopenuii. [Ipumepsr.

14. TlepectanoBku 0e3 moBTOpeHMiA. [IpuMepHI.

15. Coueranus 6e3 moBTopenuii. [Ipumepsr.

16. Pa3smemieHns ¢ MOBTOpEHISIMHA. [IpuMepHL.

17. Coueranus ¢ moBTopeHUsMU. [IprmMepsr.

18. TloBTopHble ucnbitanus. Popmyna bepuysu

coObITHS. YCIIOBHas BEpOSITHOCTb. Teopema o

14. | Tema 14 BapuaumoHnHsle psjbl pactpeaenenue. [lokasarenn Bapuanuy.

I'paduueckoe nzodpaxenue
1. 13 xakux yacteil cOCTOUT BapHallMOHHBIN psia?
2. Kakue nokasarenu Bapualiu Bbl 3HaeTe?
3. OxapakTepu3yiTe MOHATHUE BapUAHT.
4. OnuumTe NOJIUIOH UM THCTOTPaMMYy 4acToT.
5. OnpenenuTe NOHITHE YaCcTOTA.

na-1  OIIK-1  Hcnomesyer
3aKOHBI M  3aKOHOMEPHOCTHU
MaTeMaTHYCCKUX HAYK U HX
B3aMMOCBSI3CH TP H3YUYCHHUH,
aHau3e OUOJIOTHYECKUX
00BEKTOB U MPOIECCOB

15. | Tema 15 T'enepampHast COBOKYIMHOCTE. BriOopka. JIMCKpETHEIH 1
MHTEPBAIBHBIIN PSIbI pacTIpefieNieHns] Brrancienne XxapakTepucTuk
BEIOOpKH

1. Yro Ha3BIBaIOT TeHEPATBHON COBOKYITHOCTEIO?

2. Uro takoe BrIOOpKa?

3. Kakwue cBoiicTBa BEIOOPKH BbI 3HaeTE?

4. Kakoii psn pacupeneneHus Ha3bIBalOT TUCKPETHBIM?

5. Kakoli psin pacnpeneneHus: Ha3bIBAIOT UHTEPBATBHBIM ?

6. Kaxk npousBecTy rpynmnupoBKy BEIOOPKH B HHTEPBAJIBbHBIN psin?
JlokanbHas Teopema Myaspa — Jlamnaca.

7. MWHrerpamsHas TeopeMa Myaspa — Jlamnaca.

8. 3akoH peaKuX COOBITHIA.

9. BeposTHOCTb OTKJIOHEHHWS OTHOCHUTEIBHOW 4YacTOTBl  OT
TIOCTOSTHHON BEPOSITHOCTH.

10. Cnyuaiinsle BesmumHBL.  J[MCKpeTHBIE W HEIPEpbIBHBIC
CITyJaiHbIe BEJTHIHHBI.

11. 3akoH pacmpenenenus. Psan pacupenenenus. MHOTOyrojibHUK
pacnpeneneHusl.

12. BuHOMHHAIIbHBIN 3aKOH pacipeaeneHus. [Ipumepsl.

13. Pacnpenencuue ITyaccona. [Tpumepsr.

14. Yucnossie XapaKTepUCTUKU CITy49aifHBIX BEJIUYHH.
MaremaTrnueckoe oxunanue. CBoicTBa.

15. YucnoBsle XapaKTEepUCTHKH CIyIalHBIX BelMW4HH. Jlucmepcus.
CaoiicTBa.

16. YwucnoBble XapaKTEpPUCTHUKHU CIydaiHBIX BeanunH. CpenHee

KBaJIPATHYCCKOC OTKJIIOHCHUE

HUA-1  OIIK-1  Hcnone3yer
3aKOHBl M  3aKOHOMEPHOCTH
MaTeMaTH4YeCKHX HayK H HX
B3aMMOCBSI3¢ NpH HU3YYCHHUH,
aHaIIN3e OHOJIOrHYEeCKUX
00BEKTOB 1 NPOLIECCOB

116.

Tema 16 Urorosoe TectupoBanne

na-1  OIIK-1  Hcnosmssyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTUYEeCKUX HAyK M UX
B3alMOCBSA3€ INpU H3YYEHMH,
aHam3e OHMOIOTHIECKHIX
00BEKTOB M MPOIIECCOB

Kputepun oreHku oTBeTa MOBOISATCS O CBEACHHS OOydalOUIUXCS B Hadalle 3aHSITHIA.
Onenka o0bsiBIsIETCS] 00YYarOIeMYyCsl HEMOCPEICTBEHHO MOCJE YCTHOI'O OTBETA.

IIxana Kpurepuu oueHuBanus
Ornenka 5 - 00y4aroIUIACS TIOJTHO YCBOWJI YY€OHBIH MaTepuan,
(oTm4HO) - TOKa3bIBACT 3HAHUE OCHOBHBIX MMOHATHH TEMBI, TPAMOTHO TTOJIB3yETCs] TEPMUHOJIOTHEH;

OTIMCaHUs SIBJICHUH U MPOIECCOB,;

- MPOSBISET yMEHHE aHAIM3UpPOBaTh W 0000marh HWHOOPMANNIO, HABBIKA CBSI3HOTO

- JIEMOHCTPUPYET YMEHHWE M3jaraTh Y4eOHBI Marepwal B ONpeNeIeHHOW JIOTHYECKOM
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MOCJIEI0BATENbHOCTH;
- TOKa3blBA€T YMEHHUE WJUIIOCTPUPOBATh TEOPETHUECKHE TMOJOXKEHHUSI KOHKPETHBIMU
IpUMepaMu;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTH M YCTOMIHUBOCTH 3HAHWM, YMEHUH U HABBIKOB,

- MOTYT OBITh [OIYIICHB ONHA—IBE HETOYHOCTH IIPH OCBEUICHHH BTOPOCTEIICHHBIX

BOIIPOCOB
Orenka 4 OTBET YJOBJICTBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLEHKY «5», HO IIPU ITOM UMEET MECTO
(xopom10) OJIMH U3 HEIOCTATKOB:

- B YCBOCHHH Y4YEOHOTO MaTepHalia AOMYIICHB HEOOJBIINE INPOOENBI, HE MCKA3HBIIHE
cofiepy)kKaHNe OTBETA;
- B M3JIO)KEHUH MaTepHaJia JIONyIIeHbl He3HAUUTENIbHbIE HETOYHOCTH

OHCHKa 3 - HETIOJIHO WJIM HETIOCJIEA0BATCIIbHO PACKPLITO COACPIKAHUEC MaT€pUuaja, HO OKa3aHO 06Iuee
(yHOBHeTBOpI/ITeHLHO) MMOHUMAaHUEC BONPOCa U TMPOACMOHCTPUPOBAHbBI YMCHHA, AOCTATOYHBLIC [JIA JanbHEHIIIETro
YCBOCHU MaTepurajia,

- UMCJIMCH 3aTPYAHCHUA HUJIA JOITYHICHBI OIINOKHU B OIPCACTICHNUN HOHﬂTHﬁ, HCIIOJIb30BaHUNU
TCPMHUHOJIOTUHU, OIUCAaHUU SBIICHUM U MpOUECCOB, HCHPABJICHHBIC IMOCJIC HABOAAIINX

BOIIPOCOB;
- BBIIBJICHA HENOCTAaTOYHAs c(hOpMHPOBaHHOCTh 3HAHWW, YMEHWA W HaBBIKOB,
oOyJaromuiics He MOXKET IPUMEHHUTH TEOPHIO B HOBOH CHUTYalllu
Orenka 2 - HE PacKpPHITO OCHOBHOE CONIEpKaHNE YIeOHOTO MaTepHaa;
(HEyIOBIIETBOPHUTENBHO) | - OOHAapY)KEHO HE3HAHHWE WIM HENMOHUMaHWE OONbIIed Wi Hanboiee BaKHOH dYacTH

y4eOHOro MaTepuaa,

- JOMYIICHBl OMMOKN B OIPEISIICHNH IOHSATHI, NMpPU HCIIOIB30BAHUU TEPMUHOJIOTHH, B
ONHMCAHWK SIBICHWH W TIPOIECCOB, PEIICHWU 3a]ad, KOTOphIE HE WCIPAaBIEHBI MOCIE
HECKOJIbKUX HABOSIIUX BOIIPOCOB;

- He c(OpPMHUPOBAHBI KOMIICTCHI[UM, OTCYTCTBYIOT COOTBETCTBYIOIIMC 3HAHWS, YMCHHUSA U
HABBIKH

4.1.2 OT4yer no npakTu4eckoii padore

OT4er TO TPAKTHYECKOW pPabOTe WCHONB3YeTCs JUIsl OICHKM KadecTBa OCBOCHHUS
o0yJaromuMcsi OCHOBHOHM TMpodeccHoHalbHOM 00pa30BaTeNbHOM MPOTrpamMMbl MO OTEIHHBIM
TeMaM AUCHUITIINHBI. Otuer OLCHUBACTCA OHGHKOﬁ «OTIIMYHO», «XOpOo1I0»,
«YAOBIIETBOPUTENHHO» WU «HEYIOBICTBOPUTEIHLHO» WM OIEHKON «3aUTEHO», «HE 3aYTCHOM.
OreHKa «3a4TEeHO» CTABUTCS 00ydJaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTCPHUSIM,
YCTaHOBJICHHBIM JJIsl TOJIOKUTEIBHBIX OI[EHOK («OTIHYHOY, «XOPOIIO0Y, «yJAO0BIECTBOPUTEIHLHOY).

OTyeT mo MpakTUUECKoU paboTe MPEACTABISAETCS B BUJIE MUCHbMEHHON paOOTHI MU B BUJIE
daiina, comepkaliero penieHne pPAacCMOTPEHHBIX Ha 3aHSATHU TMPUMEPOB U BBINOJHEHUE
VIPAXHEHUH [T CAMOCTOSATEIILHOU PabOTHI.
CogepxaHue OT4eTa U KPUTEPUM OIIEHKH OTBETa JOBOASTCS 1O CBEACHHUS OOYYarOIIMXCS B
Hauase 3aHsaTHi OleHKa 00bsBIsIeTCs 00yJaroIEeMycsl HeTIOCPEACTBEHHO MOCTe CAAYHM OTUETA.

lkana Kpurtepuu onieHuBaHus
OreHka 5 - U3JIOKEHHE MaTepHala JIOTMYHO, IPAMOTHO;
(oTIMYHO) - cBOOOTHOE BIIAJICHHE TEPMHHOJIOTHEHH;
- YMCHHUEC BBICKA3bIBAaTh U O6OCHOBaTI) CBOU CYXJICHHUA IIPU OTBETC HAa KOHTPOJIBHBIC
BOTIPOCHI;

- YMCHHE OITUCBHIBATH 3aKOHBI, ABJICHUS U IIPOLCCCHI;
- YMEHHE TPOBOAWTH U OLICHMUBATH PE3YyJIbTAThI I/IBMCpCHI/Iﬁ

Ouenka 4 - U3JI0)KEHHUE MaTepuaja JOTHYHO, TPAMOTHO;

(xopo1wo) - cBOOOTHOE BJIaJICHHE TEPMHHOJIOTUEIH;

- OCO3HAaHHO€ TNPUMEHEHUE TEOPETUUECKUX 3HAHWW JJIsi ONMMCAHMs 3aKOHOB, SBJIECHUN U
MPOLIECCOB, NPOBEICHUSI M OLUEHUBAHUS pPE3yJbTaTOB WU3MEPEHUIl, HO COJEp)KaHUE U
(hopma 0TBETa UMEIOT OT/IENbHBIE HETOYHOCTH

Ornenka 3 - I3JIOKEHHUE MaTepraja HEeTOJHO, HeITOCIIEI0BATEIHHO;
(YIOBIIETBOPUTENHHO) | - HETOYHOCTH B OTPEICIICHUN MMOHATHH, B MPUMEHEHUH 3HAHWUH JIJISl ONMCAHUS 3aKOHOB,
SBIICHUH W TIPOIECCOB, PEIICHUS KOHKPETHBIX 3ajad, TPOBEACHHS W OLICHWBaHUS
pe3yJIbTaTOB U3MEPEHHUI;
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- 3aTpYyAHCHUS B 000CHOBaHHH CBOUX cymueﬂnﬁ;
- OGHapy)KI/IBaeTCH HCJIOCTAaTOYHO FJ'Iy60KO€ TIOHMMAaHUEC M3YYCHHOI'O MaTepuajia

Ouenka 2
(HEeyIOBIETBOPUTEIIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TCOPETUUCCKUX 3HAHHIA,

- JIOMYIICHBI OINMOKH B OIpPEICIICHUM MOHATHI W OMUCAHWM 3aKOHOB M IPOIECCOB,
HNCKa)XeH WX CMBICI, HE peIICHBI 3a/1aud, He NPABIIIBHO OLEHHWBAIOTCSA PE3yIbTaTHI
U3MEpEHUH;

- HEe3HaHHWE OCHOBHOT'O MaTepHasia YIdeOHOH MpOorpaMMEl, JOMYCKAIOTCs TpyObIe OMMUOKH
B M3JI0KCHUHU

IIkana

Kpurepuu orneHnBanus

O11eHKa «3a4TEHO»

- U3JI0’KCHHE MaTepHaa JIOTHIHO, TPAMOTHO;

- CBOOOHOE BIIa/IcHNE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KICHHUS IPH OTBETE Ha KOHTPOJIbHBIC
BOIIPOCHI;

- YMEHHE OIKCHIBATh (PU3UUECKHE 3aKOHBI, SIBJICHHS U ITPOLIECCHI;

- YMEHHUE NPOBOAUTH U OLICHUBATh PE3yIbTaThl H3MEPEHUH;

- CIIOCOOHOCTH pelaTh MHXEHEPHbIE 331a4t (JOMyCKaeTcs HaTMYhe MaJO3HAYUTEIbHBIX
OUIMOOK WJIM HEAOCTATOYHO MOJHOE PACKPBITHE COJIEpKaHKE BOIPOCA WIIN TIOTPELIHOCTb
HENPUHIMITHAIBHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).

O11eHKa «HE 3aYTECHO»

- OTCYTCTBHEC HEOOXOJUMBIX TEOPETHUCCKUX 3HAHUH; JOMYyHNICHBI OIIHOKH B
OTIPENICIICHNH TOHATHH W ONMHCaHWHM (U3WYECKUX 3aKOHOB, SBICHHH M TIPOIECCOB,
HNCKaXeH WX CMBICI, HE pCIICHBI 33a/layd, HE MPaBWIBHO OICHUBAIOTCS PE3yIbTATHI
U3MEpEHUH;

- He3HaHHE OCHOBHOTO MaTepHalia yadeOHOW MPOrpaMMBl, JOITyCKAIOTCs TpyObie OMIMOKH
B M3JI0KCHUH.

HN-1 OIIK-1 Ucnoab3yeT 3aKOHBI M 3aKOHOMEPHOCTH MATEMAaTHYeCKUX HAYK M UX
B3aHMOCBsI3ell IPH U3Yy4YEeHHH, aHATU3e OHOJOTHYeCKUX 00bEKTOB M IIPOLECCOB

Tema 1 «Marpuubl. J{edicTBUSI HAX HUMI

IIpakTH4Yeckoe 3a1aHue:

BbIyucauThb:
1. 5A
2.2B
3. 5A+B;
4. A-2B;
5. A*B
1
3

ecau A =

1.

~

2), g0 -1

4 1 2

Boeruncnuts matpuny C = 5A — B, rae

-1 -1 2 ~ (-5 =2 0
A

0 4 1 -2 1 5

Jansl matpunel A u B, Haiitn matpuny C = A - B.
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1 2 0
R 1 2 -1 -
A= , A=|-1 -3 0
31 0
1 4 1
. (10 -8 " -0,3 -0,7
A= , A=
7 -3 12 31
R 1 2
3. Haiitu A2, rie = 3 4

Bonpocsl u 3a1aHu )11 KOHTPOJISI 3HAHU I

1. Cdopmynupyiite onpeseneHrne MaTpUIIbl, €€ pa3Mep U JIEMEHTHI.
Kax Ha3pIBalOT AMaroHaIM MaTpUIIbI?
Kakue MaTpuiibl Ha3bIBaIOT PaBHBIMU?
UYro Takoe KBagpaTHasi, IMaroHabHasl, CAMHUYHAS MATPHUIIBI?
UYto Takoe TpeyroibHas W HyJeBas MaTpUIIbI?
Uto Takoe BEKTOP-CTOJIOEI, BEKTOP-CTPOKa?
Kak onpenensercs matpuna 1-ro mopsiaka, TpaHCIOHMPOBAaHHAsI MaTpuiia?
Kaxk mpousBecTy ca0keHUE MAaTPUIl U YMHOXKEHHUE MAaTPHUIIbI HA YUCII0?
Kak naiitu npousBenenue 2-x Marpuii??

NGOk~ wWN

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

IIpakTnyeckoe 3aganue 1: PemuTh cucTeMbl IMHENHBIX YPABHEHUN
Dranbl BHIIOJHEHUS 3aJaHUs:

1. Meronom I"aycca:

2. Meronom Kpamepa

1.1.

dx = x +dr, =15,
3m x4 =8,

-2y txy =0

1.3.
dx -3r,+3x, = -4,
2y —xptr =2,

nt+r +tr =0

1.5.
Am-Zn,+x, =13
nA+3x-dx,=-9,
dn-x+dr, =11

1.2.
Ay —x-x =3,
-n+in-x=-3

— X = x+3x, =2

1.4.

n+r,-x=0,
H-Et =4,

—ntrtr =L

1.6.

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

dr+x,+dr, =-2.
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Bonipocel 1 3agaHus 1 KOHTPOJIsI 3HAHUM.
1.  Yro Ha3bIBAIOT CUCTEMOM JIMHEUHBIX YpaBHEHUN?
2. Kakoii Bux umeer MatpudHas ¢opMa CUCTEMbI TUHEHHBIX YpaBHEHUHN?
3. Uem OTIMYAIOTCS OCHOBHAS M pacUIMpEeHHAst MATPHUIbI CHCTEMbI JIMHEHHBIX
ypaBHEHUI?
4. CdopmynupyiTe MOHSATHUS: PEHICHUE CUCTEMBI TMHEHHBIX YPaBHEHUH,
COBMECTHAsl, HECOBMECTHAsI CHCTEMBI.
5. YTo 3HAUUT PELINTh CUCTEMY JIMHEHHBIX ypaBHEHUI? UTo Takoe
onpeJereHHas1, HeONpeAeIeHHAs! CUCTEMBI?
6. UYro npexacrasmser u3 ceds meTo I'aycca pemeHus: CHCTEMBI JIMHEHHBIX
ypaBHEHUM?
UYro mpencrasisieT u3 cedst Meto Kpamepa perienust cucTeMbl JINHEHHBIX YpaBHEHU?
Tema 3 «®@opmyasl Kpamepa. Metoa I'aycca»
IIpakTnueckoe 3aganue 1: Bapuant 1
1. Pemuth cuctemsl IMHEHHBIX ypaBHeHUI 10 popmynam Kpamepa u merogom ["aycca:

3x+4y =11 5x—-2y+z=-1
a) 5y +6z=28 0) {2x+y+2z2=6
X +2z=7 X-3y—-z=-5
Bapuant 2
1. Pemuthb cuctemsl TMHEHHBIX ypaBHeHUH o hopmynam Kpamepa u metonom 'aycca:
3X+2y+1z=5 3X+3y+2z=-1
a)s X+ y—z=0 0) {2x+y—-z=3
4x—y+52=3 Xx—2y—-3z=4

Bomnpocel 1 3a1aHUA I KOHTPOJISI 3HAHUH.

. Chopmynupyiite onpeaeneHue MaTpullbl, €€ pa3Mep U 3JIEMEHTHI.

. Kax Ha3bIBalOT 1uaroHamy MaTpuibl?

. Kakue MaTpuiier Ha3pIBatOT paBHBIMHA?

. Uto Takoe KBajipaTHasi, IMaroHajgbHasi, eAMHUYHAs MaTPHUIIbI?

. Uto Takoe TpeyroyibHasi W HyJeBas MaTPHUIII?

. Uto Takoe BeKTOp-cTos0e1], BEKTOp-CTpOoKa?

. Kak onpenensercs matpuna 1-ro nopsjaka, TpaHCIOHUPOBaHHAsI MaTpuia?

. Kax npousBectu crnoxxeHne MaTpuil 1 yMHOKEHHE MaTPHUIIbl HA YU CIIO?

. Kak naiitn npousBenenue 2-x matpun?

0.  Kaxwue BbI 3HaeTe 371eMEeHTapHbIe TPeoOpa3oBaHus MaTpULl?

11. Kaxk Beramrcnuth onpeaenurens kBaapaTtHoi matpuisl (1, 2, 3 mopsiaka)?

12. Cdopmynupyiite mpaBuIO TPEYTroJIbHUKA IS BBIYUCICHUS OTIpeienuTens 3
NOpsAIKA.

13.  Hasosure cBoiicTBa onpeaenures(1-3).

14. HazoBute cBoiicTBa onpenenutens (¢ 4-ro, KpoMe pazIoKeHHs 10 dJIeMEHTaM
CTPOKH MJIM CTOJIOLA).

15. Urto Takoe MUHOD, anredpandeckoe JoMoTHEHNE?

16.  Kak nmpou3BecTH pasyioskeHHe ONPEAETUTENS [0 IEMEHTaM CTPOKH UM cToJ01a?

17.  UYro Takoe BbIpOXkAeHHas (0COOEHHAs) M HEBBIPOXKACHHAs (HEOCOOEHHAs)
MaTpHULbI?

18.  CdopmymnupyiiTe CBOMCTBA BRIPOXKICHHON M HEBBIPOKJICHHOW MATPHIL.

19.  Yro Takoe npucoeauHeHHas MaTpua?

P OO ~NO OIS, WN -
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20.  UYro Ha3wBaroT 0OpaTHOM MaTpuIiei?

21.  Ompenenure NOHATHUS: PAHT MaTPUIIbI, 0A3UCHBI MUHOpP, CBOWMCTBA PaHTa
MaTpPHULIbIL.

22.  Yto Ha3BIBAIOT CUCTEMOU JIMHEWHBIX YpaBHEHUN?

23. Kaxoit Bug umeeT maTpuuHas (popmMa CUCTEMBI IMHEWHBIX YpaBHEHUMA?

Tema 4 «IIpousBonnas pyHKINI)

IIpakTnyeckoe 3aganue 1: caMOCTOSTENBHO BBIOJIHUTE 3aJJaHUs 110 UCTIOIb30BAHUIO
dbopmyn u mpaBun nuddepeHupoBanus, a Takke GOPMYIIbl MPUOTUKEHHOTO BEIYUCIICHUS
3Ha4YeHMsI PYHKIIMU B TOYKE C TIOMOIILI0 nuddepeHiuana.

Dranbl BRITIOTHEHUS 3aJaHMS:

|. Haiitu mpousBonnyto 1 quddepennnan ¢yHKImii:

1) y=2*-03°+3  2) yzgxm_gxe”m
3) y=232 —Fx* +2x 4 y:4x5+%—1

3 1 2 10
5)y=—_i/;+ 6)y:—3+—5—3\/;
X X X

Il . Haiitu npou3BOIHYIO CyMMBI U Pa3HOCTU (YHKITHIL:

)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* + x? 8) y = 2cosx + 3sinx
g)y:ex_X3 10)y=|nX+2X
11) y=5"-x° 12) ¥ =sin X+ 2c0sX - 3X
[1l. HaifTu npon3BoiHYIO NPOU3BEACHHS U YACTHOTO (YHKIIHI:
1)y:x&"lnx 2)y:sinxx3
y = X _ 5x+3
3) 2x° -3 4) 2x?

IV. HaifT mpou3BOIHYIO CIOXKHOM (PyHKITHH:
1) ¥=(x* -3y 2) ¥ = (sin x—cosx)’

3) y =~/3x% — 2x 2) y:tgg’(ZX2 —3)
5) y =3/(2x-5)° 6) ¥ =(2x*-3)

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

V Haiitu npuOimkeHHOe 3HAUYCHUE:
1) sin 46° 2) V25,02
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3) 1946’ p¥821
5) f(x)=37x*-8x-16 mpu x=4,05

f(x):1x3—5x2+x—1 npu  x=0,01
6) 2

Bonipocskl u 3agaHus 11 KOHTPOJISI 3HAHUM.
1.ChopmynupyiiTe onpeaencHue MpoOu3BOHON PYHKIIHH.
2. ChopmynupyiiTe paBuiia HaXOKIECHUS TPOU3BOIHBIX

3. 3anumute GOpMYIIBI TPOU3BOIHBIX 3JEMEHTAPHBIX (PYHKITUIA.

4. Yto HazwBatoT guddepenunanom GyHKIuu?
5. Uemy paBen auddepeHnuan aprymerra?

6. 3anuiute GopmMyay NPUOTUKEHHOTO BEIUMCICHHSI 3HaUC€HUs (DYHKIIUU B TOUKE.

Tema S «IIpuyoxkeHue NPOU3BOAHOM K MCCICA0BAHUIO PyHKIIMID»
IIpakTHyeckoe 3a1anue 1: caMOCTOSATEIHLHO BBIMOJIHUTE 3aJaHUS

Dtarnbl BBIIOJHEHUS 3aJaHUS:
|. Beruucauth mpenensl, UCronb3ys npasuio Jlomurans:

. e‘-1
1.
I!m sin X
2 I cosx—1
' !m sin x
. xX*+2x?
3 lim————
X—0 X+4
. e‘-e
4,
. x°-8
5.
'![E‘ x> —4
. sin X
6. LA
I!Ep cosx —e*
Il. HccnenoBath PyHKINIO U TOCTPOUTH €€ Irpaduk
1 3
1) y==x"—=x?
) V=9 7
2
—X
2)y=¢e
3
X
3) =
)y 3

4) y(x) =1In (X2 +1)
Bonpocsl 1 3agaHus 1y KOHTPOJIsI 3HAHUH.
1.Chopmynupyiite npaBuiio Jlomurans.
2.HazoBute ycnoBue Bo3pacTaHUs (yHKITHH.
3. HazoBuTte ycnoBue yObIBaHUs (PYyHKITUH.
4. Ha3oBuTe yCIOBUE SKCTpeMyMa () yHKIIHH.
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5. ChopMynupyiiTe airOPUTM HAXO0KJICHHS HAMOOIBIIIETO M HAMMEHBIIETO 3HAUCHUI
(GyHKIMU Ha OTpE3Ke.

6. ChopmynupyiiTe aaropuTM Uccieq0BaHus (YHKIIMU Ha BBITYKIOCTb.

7. ChopMynupyiTe anropuT™M HaXOXKACHHUS TOYCK IMeperuda QyHKIIHH.

8. ChopMynupyiiTe 3Tansbl MIaHa UCCIIETOBaHUS (PYHKITUH.

Tema 6 «HaxoxaeHue Npou3BOIHBIX»
IIpakTuyeckoe 3axanue 1:
BapuanTt 1

1
1. HaiiTu muHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI QYHKIMU: Y = Z x*+=x% - X%

3

2. Ucnionw3ys npaBuio JlonuTans, HAWTH CIEYIOIINE TPEACIIbL:

1) Lim s_|n X ; 2) Lim%
x=0 Sin 10x X—>+0 X
3. Haiitu cnemyromue npeaebl:
. . 5x°-3x* +4
lim (2° + 4x 1) lim ———"~——
a) x-1 B) ¥ X —TX
_2x? —14x . X*+5X+6
lim - im ——M—
6) *° 2X° +4x r) >3 X+3
4. HaiinuTe npou3BOIHBIC (DYHKITHIA:
%) y:3x3+7x1/;; 5) y:eSX(Z—x?’);
y= 1+1tg2x
s 1-tg2x. o Y=< —4x+3)"
5. Haiitu nnpenenst:
3X
: 3X : 3
im — lim|1-=
a) x=>0 SIN X 6) X X

Bapmuanr 2
3

o X
1. HaiiTu uHTEpBasIbl MOHOTOHHOCTH U AKCTPEMYMBI (DYHKIMU: Y = Tl
+ X

2. Ucnionw3ys npasuio JlonuTans, HAWTH CIECTYIOIIHNE PEACIIbL:

1) Lim 953X 2y Lim& =&

x_>% COsS X x>0 SN X
3. Haiitu npenenst:

2
. X°—x+1

i 3 _ im ———
2 im (5° ~18x) g % 22 +3X— 2

. 2X% —4x . 2x*—-5x-3

Iim —— im —
6) *~° 3x+6X r) *33x” —10x+3
4. HaiinuTe npou3BOAHbIE (DYHKIIHIA:
a)y:5x4+6x‘{/;. 6)y=(x8+5)ln2x.
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_ 1+ctgdx

B) y_1—ctg4x; r) y:(3x—\/;+1)5_
5. Haiitu nnpenenst:
. 5sin 7x ) 2
lim ——— lim (1—3x)x
a) X= 3X 6) X0

Bomnpocs! k Teme InddepennuanbHoe ncauciaeHue
. Uto Ha3bIBAIOT PyHKIIHEH?
. Kak onpenenuts, Bo3pacraronias win yosiBaromas pyHkuus?
. ChopmynupyiiTe MoHATHE OrpaHUYCHHAS (DYHKITHUS.
. Kakas pyHkius HaspIBaeTcs 3J€MEHTapHOM?
. Uemy paBHBI CyMMa U MPOU3BEICHHE OECKOHEUHO MANIbIX (DYHKIIUNA?
. Uemy paBeH npesen Npou3BeaeHUs ABYX QyHKIMI?
. Chopmynupyiite nepBplil 3aMeyaTeNIbHbIN peaed.
8. Uro Takoe npupalieHue aprymenTa, npupaenue ¢pynkuun? IpousuroctpupoBats ¢
MOMOIIIBbIO pPUCYHKA (TpaUUecKn).
9. Onpenenure 061acTh ONpeAEICHUS U 00JIaCTh 3HAYCHUH QYHKLIUU.
10. Chopmynupyiite Teopemy Beliepiirpacca o pyHKIMH, HEIPEPHIBHOW Ha OTPE3KE.
11. Yro Takoe apryMeHT U 3Ha4eHHe QyHKUUH, rpaduk GyHKIUN?
12. Kakast pyHKIMSI Ha3bIBAa€TCS MOHOTOHHOM?
13. Kak naiitu pyHkuuto, o0paTHyro JaHHOU?
14. Yro Ha3BIBAIOT MpeneioM (PYHKIUU B HEKOTOPOI Touke?
15. Yemy paBHbI IPOU3BEACHHUS OECKOHEUHO Mol (pyHKIIMM Ha YUCIIO U Ha
OTpaHUYEHHYIO PYHKIHIO?
16. UeMy paBeH mpe/el Ipou3BeAeHUs PYHKIIUU Ha TTOCTOSHHBIA MHOXKHTEIb?
17. ChopmynupyiiTe BTOpOH 3aMedaTeIbHbIN Mpeaes Mpu X—>0.
18. OmpenenuTh HEMPEPBIBHOCTH (DYHKIIMHU Yepe3 MpHpallieHue.
19. Kakumu 6ynyT cymMma, IpoOu3BeIeHNE U YaCTHOE HEMPEPBIBHBIX (PYHKINN?
20. OmnpenesnuTh OrpaHUYEHHOCTD JUI HEMPEPHIBHON HA OTpe3Ke PYHKIUH.
21. Ilepeuncnute ciocoObl 3a1aHUs PYHKLIUN.
22. Kakast pyHKIMS Ha3bIBa€TCsl CTPOTO MOHOTOHHOM?
23. Kakast pyHKIIMS Ha3bIBA€TCs CIIOKHOM?
24. Kakyto (hyHKIIMIO Ha3bIBAIOT OECKOHEYHO OOJIBIION?
25. Ecnu o - 6eckoHeuHO Majasi, TO kakoit Oyzaer ¢pyakius 1/o?
26. Uemy paBeH npejies YaCTHOTO ABYX (PYHKIM?
27. ChopmynupyiiTe BTOpOi 3amMedaTenbHbli mpenen npu Xx—0.
28. Yto Ha3bIBAIOT TOUYKAMU pa3pbiBa QyHKIUU?
29. Korna HenpepbIBHA CIIOKHAS (PYHKLUSA?
30. Chopmymupyiite TeopeMy bonbriano-Komm myist HempepbIBHO# Ha 0Tpe3ke QyHKITHAH.
31. Kak onpeaenuTs 4eTHOCTh M HEYETHOCTh (PYHKIIUU?
32. Kak onpenenuTs NepUoANYHOCTb (PyHKINUN?
33. Yro Ha3bIBae€TCsl OKPECTHOCTHIO C IIEGHTPOM B TOUKE Xo U PAAUYCOM €7
34. Kakyroo ¢ yHKIHIO HAa3bIBAIOT OECKOHEYHO Majloi?
35.Uemy paBeH mpejiest CyMMBI (pa3HOCTH) IBYX (YHKIINN?

NN N R W=

Tema 7 « Heonpenesiennbiii mnHTEerpaj. Cpoiicrea. MeToabl HHTEIrPUPOBAHUS»
IIpakTHyeckoe 3aganue:
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Haiitu unterpanisi.
DTaIbl BBIITOJIHEHNS 3adaHusd:
1. Ucnonb3ys HEMoCpeICTBEHHOE UHTETPUPOBAHKE

I%- (2" + 727 ).
ey -
m' lg'rr.h'.

iy .
.[ el 26" - 3?4 47 .
I{:xhl}[ﬂa;’]iﬂ. Al B

fre2 y &

J-[LE ) ’
1."; . fﬁil‘l xf 2cos x 2y,
I cos iy . ‘[ g 5/2 .
cos® xsin® x 'E x(2
1 k]
r-x+l E T |
J." 7. Iﬂ—adx_
=1 i,z —|}
2. Vicnonb3ys METOJ TI0JICTAaHOBKHU
[ [Vaxs e
[ dr I__d;_
didr+3) Ix+1
j dx J‘ xedlr
J1-x Vil +2
ey _ :
J 20 +5 _[fHL-’*ﬁsm[E: + xhds

P"'I 2+ cos3xsindxde IE"’E £
Jx

Ie’ yVI+5e"de Icns Z r; I Frig

J‘sin]n X . ]‘}.Irﬂfﬂg .J.:'

x B4
Bomnpocsl u 3a1aHusA 1JI1 KOHTPOJISI 3HAHM M.

1.Yrto Ha3bIBatOT epBooOpa3Hoil GpyHKIUN?

2. Yrto Ha3bpIBAIOT HEONPEAEICHHBIM UHTETPaIoM (DyHKIIUN?
4. Kakue cBOWCTBa HEONIPEAEIEHHOTO NHTErpala Bbl 3HaeTe?

5. Kakue MeToabl HHTETpUpPOBaHUsI Bbl 3HaeTE?

6. Kakue ¢popmynbl U3 TaGIUIBl HHTETPUPOBAHUS BbI 3HaeTe?
Tema 8 « MeTox HHTErpHPOBAHMS 110 YACTSM B HEONPeIeJIeHHOM HHTerpaJie

IIpakTnyeckoe 3aganue 1:
Haiitu unterpanisi.
OTanbl BLITOJHEHUS 3adaHusd:
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'

.Ifil . ;:{:'-"'I:.:.I:r.
x'e¥dy. [In(1 - x)dr.

.113 ~3xinzdy. [6? n? xdx

Finl — x) "
—_—r K sin dr .

| .,,l'; .

| Jc:---c.lfr. .'u':r? -4 gy,

JdeosT x -
v2-x'dk, xcos® xdx.

.an:l.g-u'?.t- | d. .@JL
# w X

=

.,3.;,:,.5,,5[,;_ " sin %.utf
cos{In x)dx. .E"r’ dr.
l1'||:lu.|'l X r-.l'l+x:|c.lf1'. Lu,”dr
’ * 30X
.:T,g!h-ﬂfr. .'rlnl_—'r.-.ir_
o . | +x
cos” (In x) . xarctgix .

Bonpocs! n 3a5anus 1JIsi KOHTPOJIS 3HAHU M.

1. Kakue MeTo/pl HHTETpUpOBaHUsI Bbl 3HaeTe?

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

3. YeM oTauyaercs METOJ MHTETPUPOBAHUS 110 YACTSAM B HEONPEACIEHHOM UHTErpaie oT
paHee U3y4EHHBIX METO0B?

Tema 9 « OnpenesieHHbIH HHTerpaJ. MeTo1bl HHTEIPUPOBAHUS»
IIpakTHyeckoe 3axanue 1:

BbruuciuTh MHTErpalibl pa3InyHbIMUA CLIOCOOAMH.

OTanbl BLITOJHEHUS 3aJaHus:
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g

= Xdar ! 4 3
j’:-.'r ~16dx. |7 j X+e .
: ¥l+3x J2x-1
l]'..l'?d-; rjllnx | ]m_ ] dr
-1 Jox 44241
I Ink 5 -
2 f et
II'\'] -zt —— L
2 |n:~‘i||f: +1 2
ea & -uli
xlnxdy, ' jlﬂ: x o, : I:In:l:g;rfx.
i I 0
I 1 &2
xle " dx. . jﬂ.’“ &in x o, . IE; + 3)sin x o,
-.I it D
by - [ x*sinx
rsinxcosydr, | J-i;r.:-s!' xsin T, _I-ﬁ— e,
- ; X+ 2

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.
1.YTo Ha3bIBalOT KPUBOJMHEHHOMN Tpanenuen?
2.Yt0 Ha3bIBAIOT OINPEAEICHHBIM UHTETPAJIOM?
3. 1o kxakoit popmyse BBIYUCIIAETCS ONpeaAeIeHHBIA HHTEeTpa?
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 3axanue 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 npou3onaeT, eciu NOMEHATh MECTaMU MPEAEIIbl UHTErPUpPOBaHUs?

2. UTto mpou3oiaeT, €ciii OTPE30K HHTETpupoBaHus [a,b] pa30UTh Ha IBE YaCTU TOUYKOM
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 — Jleitoamura.
5. Kak BBIMUCIUTG TUIOMIAIh QUTYPHI, 3aKITIOYCHHON MEX Ty rpadukaMu ABYX QyHKIHii?

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 cBoiCTBa HEOMPEICTICHHOTO HHTETpaa.

4. Kakue MeTo]1bl IPUMEHSIOTCS 1JI1 UHTETPUPOBAHUS B HEOIIPEIEIICHHOM HUHTErpaje?
5. Cdopmynupyiite MOHITHE OMPEIEIIEHHOTO HUHTErpaJa.

6. Ha3zoBute cBO¥iCTBa ONpEEICHHOIO HHTETpaIa.

7. B d4em 3aKkiIr04aeTcs TeOMETPUIYECKUN CMBICIT HHTETpaia?

8. B yem 3akmovaercss pU3NUECKUN CMBICT HHTErpaa’?

9. Kaxkue MeTopI MPUMEHSIIOTCS 1151 HHTETPUPOBAHUSI B ONIPE/ICIICHHOM HHTErpase?
10. Kak npumeHsieTcsi HHTerpall JAJsl BBIYUCICHUS TUIOMAACH TIOCKUX Guryp?

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

Tema 11 « [uckpeTHasi ciiydyaiiHasi BeJINUMHA, €€ YHCI0BbIE XapaKTEePUCTHKI
IIpakTnyeckoe 3aganue 1:

Oranel BHIIOJHEHUS 3aJaHNs:

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. HaliTn nucnepcuio ciy4aiiHbIX BEIUYHH X +
Syu3x + 6, ecmu JI(x) =2, A(y)=6,

5. Jlucnepcus ciaydalHOM BeIMYMHBI X paBHa 5. HailTu nucrepcuro ciaeayrolux
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 cpegnee kBapaTHIHOE OTKIIOHEHHE.

7.Boioupator 10 xopoB u3 100 ans caaun 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: AMCKPETHOM ClIydyaliHOM BETMYMHBI X.

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

10.Ha onpITHOM 1oJie CiIy4aifHO BBIOMPAIOT KOJIOCKH P3KU U MOJICYUTHIBAIOT YUCIIO 3€PEH
B kosoce. 3 10 oToOpaHHbIX KonockeB B 5 ObU10 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  paclpeieiieHus  CIy4allHOM  BEJIMYMHBI,  XapaKTEepU3YHOLIeH
BapbUPYIOIIMIA TMpU3HAK — JUaMeTp sAlna u  u3o0pasute rpaduyeckd, OpU MOMOIIU
MHOT'OYI'OJIbHUKA PACIIPEAETICHUS.

12. 'V 26 kopoB oOmNpeAessuld MPOLEHT COACpKaHUA KUpa B MOJOKE, MOJIYYUIIU
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,
BapHALIMOHHBIA P, XapaKkTepU3YyIOUUKA Bapbupylouuii mpusHak — % cojepaHus xKupa B
MOJIOKE.

13. TlosiBneHne KOJOHUUM MHUKPOOPTaHU3MOB JITaHHOTO BHJIa B ONPEIEIICHHBIX YCIOBHSIX
onieHuBaeTcs BepossTHOCTHIO 0,7. CocTaBUTh paclpeiesieHue BEPOATHOCTEN MOSBIECHUS KOJIOHUU
MUKpPOOPTraHW3MOB B IIECTH HayAaudy B3SATHIX MpoOax. (BeposSTHOCTH Uisi KaXXJOro 3HAYCHHS
CIIy9aifHON BEJIMYUHBI — YUCJIA TTOSIBIICHUS OaKTEepHit HaxosTcs 1o opmysie bepryrm).

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 chnyuaiiHas BeIMYMHA, paBHAs YHCIY )KUBOTHBIX, HIMEIOIIUX YBEITUYCHHYIO XKelle3y
u3 3-X BbIOMpaeMbIX. [lepeuuciuTh ee 3HaYeHHS M COCTaBUTh €€ sl paclpeieieHHs, €CIH
U3BECTHO, UYTO BEPOSTHOCTh MAJIA KAXKIOTO 3HAYEHUs CIy4YalHOW BEIMUYMHBI HAXOIUTCS IO

dbopmyne bepayim.
15.ITyctp u3BecTHO, uTo B Beape Boabl umeercss 10000 Oakrepwii. BeposTHOCTB
HaXOXJICHUs OakTepwii B CllydalHBIM o00pa3oM BbeIOpaHHOW kame p = 0,001. Haiitn

pacripesielieHue BepOsITHOCTEH uKcia OakTepuil X B Haynauy B3sToil karuie. (BepositTHOCTH Juist
Ka)XJIOTO 3HaUeHUs X HaxoauTcs 1o ¢popmyse [lyaccona).
16. B mnonymauun oxwupaercs poxaeHue 20 gerensimied. Hamo onpenenuts
MaTeMaTUYeCKOE OXKHJAAHHUE MOSIBICHUSI OJIHOIOJIOTO TOTOMCTBA.

17.]Ins1 HeKOTOpOH momymsiuuu KHUBOTHBIX, 20% uMe0T H30bITOuHBIH Bec. M3 arToi
oMy IsIUK ciaydaiiHo BeIOMpatoT 50 ocobeit. KakoBo okuaeMoe 4uciio )KUBOTHBIX, Y KOTOPBIX
oOHapyKUTCs N30BITOYHAs Macca.

18. CryuaifHas BeTHMUYMHA X, XapaKTEPU3YIOMIAs BAPbUPYIONIHNIA 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 ObUIO0 IPOU3BEAECHO KOHTPOJIBHOE B3BEIIMBAHUE TENAT. BBUIM MOTyUYeHBI
cnenyromue pe3ynbtarbl: 20% Ttensat umenn Maccy okoio 300kr, 30% mpubnuzutensHo 250 K,
10% — 200 xr, 15 % - 180 kr u 25% — 160 kr. 3amucaTh 3aKOH pacHpeeeHus CIydailHOU
BEJIMYMHBI, XapaKTEPU3YIOINI BapbUPYIOIINN NPU3HAK — Macca TenaT. 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

34



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

21. MareMaruueckoe OXHJAaHHE Macchl OAHOro mnoMujaopa M(x) paBuo 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. U3 caumaembix nomuopoB 20% umeer maccy 60 r, 40% - 70r, 30% — 30 r, 10%.—
90 r. 3a nHegemo ¢ 30% Bcex KyCcTOB CHMMAlOT 1O 3 momuaopa, ¢ 5% Bcex KycToB — 1o 4
nomuiopa, ¢ 20% mo 5. CKOIbKO BCETO0 KHIJIOTPAMMOB TOMHUIOPOB OyIET CHSITO 3a HEACTIO C
y4acTka, Ha Kotopom umeercs 200 KycToB?

23. Konxo3HUK €XEerojHo OTIpaBisieT Ha pbIHOK 1, 2, 3 wiam 4 — X TENAT, IMpUYeM
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 MOXKeT paBHAThCA wim 200 pyo. mmm 300 pyo,
MIPUYEM BEPOATHOCTU ITUX 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 Benu4yrHa Ha3bIBA€TCs TUCKPETHOM?

. Kakas BenuunHa Ha3bpIBa€TCS HETPEPHIBHOM ?
. UTo Ha3BIBAIOT 3aKOHOM pacCIpe/ie]ICHHs CTy4YaifHOW BEeTUYUHbI?
. B kakoMm BuJie 3a71aeTCsl 3aKOH pacipeieNieHus CIly4aiiHON BEJIMYMHBI?
. UTO Ha3bIBAIOT MATEMATUYECKUM OXKUIAAHUEM JUCKPETHOU CITy4aillHOW BEIMYMHBI?
. Kakumu cBoiicTBamu o0aaeT MaTeMaTHIECKOE OKUJAHUE CITyJailHOM BEJIMYUHBI?
. UTo Ha3BIBAIOT JUCHIEPCUEN TUCKPETHOM CIy4ailHOW BEJIMYUHBI?
. Kakumu colictBamu o0nazaeT nucrepcust ciaydyaiiHOM BETUYUHBI?
10. Hanumure Gpopmymny Uist HAXOKICHHS CPEHETO KBAAPATHIECKOTO OTKIOHEHUS

JUCKPETHOH CIIy4ailHOU BEJIMYUHBI.

O 03O L AW

Tema 12 « HenpepbiBHasi ciy4daiiHasi BeJIMUYUHA, €€ YHCJIOBbIE XaPAKTEPUCTHKH
IIpakTH4eckoe 3aganue 1:
Haiitn XxapakTepuCTUKH HENIPEPBIBHOW CIIy4allHON BEJIUYMHBI.
Oransl BHIIOJHEHUS 3aJaHUS:
1. VYcraHoBuTe, Kakue U3 cleAyoomux (YHKUUNA MPEACTaBISIOT COOOH (YHKIHMH
pacripesielieHus] HeIIpephIBHOM ciydaiiHoi BennuuHbl. [TocTpoiiTe rpaduk kaxxaoi u3 GyHKuui 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 MaTeMaTHYECKYIO MOJENb paclpeieieHnus NTUYbUX THe3[ B
HEKOTOPOM MECTOOOMTaHMU. BeposiTHOCTH TOro, 4TO B KPYyr paamyca I (C LEHTPOM B JIHOOOM
Cily4aifHO BHIOPAHHON TOUKE) IOIAaeT XOTs Obl OJHO THE3/10, OlleHHBaeTcs Kak F(x) = 1 — e™r?,
Uemy paBHa B 3TOIl MOJI€TIN BEPOATHOCTH TOTO, YTO B Ipeaenax 0,1 km or ciayyailHO BbIOpaHHOMN
TOYKU OKa)KeTcs XOTs Obl 0JTHO THE3/107

3. Cnyuaiinas BenmunHa X 3aJaHa HHTETPAIbHON (QyHKIMEH pacrpeneeHus

0,x(-1

F(x)= 1x+l,—1£xs3
4 4

1,x)3

HaliTu BeposSITHOCTH TOro, uYTO B pe3yJbTaTe€ WCIBITAHUA X MPUMET 3HaAuCHUE,
npuHaanexamiee uatepnany (0, 2).
4. CnydaiiHasi BeJIMUMHA X 3aJlaHa MHTErpajJIbHOU (QyHKIMEN pacipeaeeHus
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 NMPUBEACHHBIX HUXKE (YHKIMN MPEenCTaBiIsA0OT co0oil pyHKUuMN
IUIOTHOCTH BEPOSTHOCTH Il HETIPEphIBHOM ciydaiiHoi BenuuuHbl. [locTpoiiTe rpaduk kaxmoi
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 ClIy4ae

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 COOTBETCTBYIOLIME (YHKIUHU pacHpeiesieHHs; B) HaiIuTe BEPOATHOCTb TOIO, YTO
Clly4aiiHble BEJIMYMHBI IPUHUMAIOT 3HauUeHus Mmexay O u 1.

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

0,x<0
F(x)=<x0(x<1
1x)1
8. 3a1aHa MIOTHOCTh BEPOATHOCTU HEKOTOPOU CIy4alHON BEIMYHHBI
3
—X(2-x),0<x<2
F00 ) 7X@

0, B mpOoTUBHOM CITy4ae

Vka3zaTp nMana3oH JaHHOW CIy4ailHOM BEIWMYMHBI, HAWTH €€ MaTeMaTHYeCKOe
0’KHMJIaHHE U TUCIIEPCHIO.
9. IlpomomKUTENHHOCTh JKM3HU PACTEHMM JAaHHOTO BHUJA B OMNpPEIEIEHHON cpene
npescTaBiIsieT coOoi HenmpephiBHYIO ciydaiiHyro BennuuHy 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 rocynapCTBEHHYIO IIEMEHHYIO KHHUTY 3allMCBIBAIOT KOPOBE TOJOBBIM YJOEM HE
Menee 4200xr. Jlns omHoro maccuBa KopoB umeeM cpennuit yaou 3000 xr m cpenHee
KBaJIpaTHUECKOE OTKJIOHEeHHE ynos Mosioka 800 kr. Kakoll MpoLEHT KOpOB 3TOr0 MaccuBa
nomnajieT B ['ocyaapCcTBEHHYIO IJIEMEHHYIO KHUTY, €CIM CUUTaTh, YTO CiIydyaiiHas BeIMYMHA X —
Y101 MOJIOKa, TOAYMHEHA HOPMAJILHOMY 3aKOHY.

12.KakoBa BEpOATHOCTh TOrO, YTO HAa YYacCTKE Jieca CO CpPEIHEW BBICOTOM IEPEBBLEB,
paBHOHM 9 M U CTaHIAPTHBIM OTKJIOHEHUEM, paBHbIM 0,5 M, BBICOTA JIepEeBbEB KOJIEOIETCs OT § 110
10 M, eci BbICOTA 1EPEBBEB MOJUYNHEHA HOPMAIBHOMY 3aKOHY?

13.B maptum sui cpegHsas macca sivil paBHa 59 T, cpeiHee KBaJpaTUYHOE OTKJIOHEHHE
paBHO 6 1. CunTas, 4To BEC SIMI] paCHpPEeNIIeTCs 0 HOPMaIbHOMY 3aKOHY, ONPEAEIUTh MPOLEHT
AN, UAYIIHUX B 3arOTOBKY, €CJIM B 3aTOTOBKY IPUHUMAIOT stiiia oT 50 10 65 r.
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14.Cpennsist nnmuHa peiObl 30 cM. 30% Bceli BbUIaBIMBAaEMOM pbIObI UMEIOT AJUHY OT 26
cM 10 30 cm. Kakoif mpoueHT pbl0 UMEIOT JJIMHY, HMPEBBIIAOIIYI0 35 M, eclu MPUHATH, YTO
CllydaifHas BeTU4MHA X — JUIMHA PBHIOBI — MOAUYMHEHA HOPMAJILHOMY 3aKOHY.

15.Cpennsst BbIcOTa JAepeBbeB B poine paBHal2 merpoB. OmnpenenuTb, HCXOAS U3
MPEIOJIOKEHNS, YTO BBICOTA JIEPEBHEB pACHpPENENIeTCs [0 HOPMAaJbHOMY 3aKOHY, KaKou
IIPOLIEHT JIEPEBBEB POILM UMEET BHICOTY, IPEBBIIAIONIYIO 15 M, €ciau I1epeBbsl BbICOTa KOTOPBIX
He gocturaet 10 M, cocraBisgeT 15%.

16.Vicxoas u3 npennoaokKeHus, YT0 pa3Mepsl PoIObI MOTYMHSAIOTCS HOPMAILHOMY 3aKOHY
pacrpezeneHusi, OnpeeNnTh, Kakol MPOLEHT U3 HUX OTKJIOHSETCS OT cpellHero Oosee, 4yeM Ha 8
cM, ecii 70% OTKIIOHSETCS OT HEro Ha 5 ¢M U MEHEe.

17.5% Bcex 560K W3 JaHHOM MapTUU OTKIJIOHSETCS OT cpeaHero Beca s10y0k (120 r)
6onee, uem Ha 20 1. Cumtas, 4TO pacmpeneicHHe Beca sIOJOK MOMYMHAETCS HOPMAJIbHOMY
3aKOHY, HalTH, KaKO#l MpOLIEeHT 50110k umeeT Bec B npeaenax oT 100 go 130 r.

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHU.

1.Kakas cnyuaiiHast BeJIMYMHA SIBJISIETCS. HEIPEPHIBHOM ?

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

3. Yto HazwBatoT auddepeHnnanbsHoi GyHKIMEH pacipeaereHnst HenpepbhIBHON
CIy4yallHOUN BEIUYHUHbI?

4. Hanmmmre hopmMyity HaXOXKIACHUS MAaTEMaTHYECKOTO O)KUIaHUST HETIPEPBIBHOM
CIIy4allHOH BEJIUYUHBI.

5. Hanmummre ¢opMyity HaXOXKACHUS TUCTIEPCUH HEMPEPHIBHON CITyYaifHON BETMYNHBIL.

6. Hanmumure dhopmyny cBsizu uHTErpasibHON U tuddepeHnansHoi GyHKImii
pacnpenesieHusl HEMPEePbIBHOW CIIy4allHOM BEJIIMYHMHBI.

7. Hanummure ¢popMyily HOpMaJIbHOTO 3aKOHA pacipeeseHUs HePepbIBHON ciryyaifHO
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

IIpakTHyeckoe 3axanue 1:

1. BrluncieHne XapakTepUCTUK CITy4aifHbIX BETUUUH

Bapuanr Ne 1

1. BexokecTs cemMsiH HEKOTOporo pacteHus cocrasisieT 80%. Hailtu BeposTHOCTH TOTO,
YTO U3 MATU MOCESHHBIX CEMSH B30IAyT POBHO 5.

2. 3aBog ornpaBui 5000 n1oOpokavyecTBEHHBIX M3ZeNuil. BeposaTHOCTh TOTrO, YTO B MyTH
pa3owiu oxano umznenue 0,0002. Haiftu BeposATHOCTH TOro, YTO B MYTH OYyIET MOBpPEXKIECHO 3
W3JIENHSL.

3. Ha ombrrHOM mone nocestHo 150 cemsiH. HaiiTi BEpOSATHOCTD COOBITHSI, COCTOSIIIETO B
TOM, 4TO BCXOJIbI AayT poBHO 120 ceMsiH, €Ciii yCIIOBHO CUMUTATh, YTO Ka)KJ10€ 3€PHO B3OMIET C
BEpOSATHOCTHIO 0,9.

4. MN3BectHo, uTo 80% crnenuanucToB B pailoHe MMeeT BhIclIee oOpa3zoBanue. Haiftu
BEPOATHOCTH TOTO, uTo U3 100 Haynauyy oTOOpaHHBIX YEIOBEK BhICIIEe 0Opa3oBaHHe UMEET OT 65
710 90 yenoBexk.

5. Haiitu BeposiTHOCTH Toro, uto u3 500 mocesHHBIX ceMsH He B3ouuer 130, eciu He
BCXOKECTh CEMSIH OLIEHUBAETCS BEPOSITHOCTRIO 0,25.

Bapuant Ne 2
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1. BeposTHOCTh M3TOTOBJICHHS CTaHIAPTHOU netaiu paBHa 0,9. KakoBa BEpOSITHOCTh, YTO
cpeau 10 neraneil okaxeTcst OHa cTaHAapTHAs AeTajb?

2. B muenunoit cembe 5000 myen. BepostHocTs 3a00eBanus B TeueHue aHs paBHa 0,001
JUTSL KKT0M mmuestbl. Hal T BEpOSTHOCTH TOTO, YTO B TEUCHUU 3a00JICET TOJIBKO 2 IMUEIbI.

3. CraHok aBTOMAT Jejaer JAeTajiu. BeposTHOCTh TOro, 4YTO JAeTajb OKaXeTcs
OpaxoBanHo#, paBHa 0,01. Haiitu BepositHOCTB TOTO, uTO cpeau 200 neraneit okaxkercs poBHO 4
OpaKOBaHHBIX.

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

5. Ilyctb BepoOATHOCTH HapyLIEHUS I'E€pMETUYHOCTH OaHkKu KoHcepBoB paBHa (,0005.
Haiitu BeposiTHOCTB TOTO, uTO cpeau 2000 6aHOK ABE OKAXYTCs C HAPYIICHHEM TePMETHIHOCTH.

2. Bonpocs! o Teme Teopusi BeposiTHOCTEl

1. [TonsiTve c1y4aifHOrO COOBITHS.

2. Buapl cnyyaltHbIX COOBITHIM.

3. Knaccuueckoe ompeneneHue BEepoOSITHOCTH —cilydaiiHoro coObitusi. CBoiicTBa
BEPOATHOCTH.

4. [TonsiTue oTHOCUTENBHONW YacTOTHI. CTaTUCTUYECKOE ONPEIECIICHUE BEPOSTHOCTH.
CBOMCTBO YCTOMYHUBOCTH.

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

6. [Tonnas rpynmna coObithii. Teopema.

7. [IporuBonosnoxubie coobITH. Teopema.

8. HeszaBucumble coObiTus. Teopema 0 BEpOSTHOCTH NPOU3BEICHHSI HE3aBHUCHMBIX
COOBITHH.

9. BeposTHOCTB nosiBIeHUs X0TA OBl 0JJHOTO coObITHA. Teopema. YacTHbIH ciaydaid.
10. 3aBuUCHMBIE COOBITHA. YCIIOBHas BEPOATHOCTb. TeopemMa O BEpPOSTHOCTH
MIPOU3BECHNUS 3aBUCUMBIX COOBITHI.

11. ®dopMmyIa NOJIHON BEPOSITHOCTH.

12. BepostHocTtu runores. @opmyisl baiieca.

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 NcibITaHuA. Dopmyna beprym. CBolicTBa.

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 TUCTOTPAMMy OTHOCHTEIBHBIX YacToT 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 BAPHUAILITMOHHOI'O psaa

¥ | 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

Bonpocsl 1 3a1aHuA )11 KOHTPOJIsI 3HAHMIA.

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

3. OxapakTepu3yiTe MOHATHE BapUAHT.

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

Tema 15 « I'enepanbHasi cOBOKYNHOCTh. BbiOopKka. JlncKpeTHBIH U HHTEPBAJIBLHBIN
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 CTaTUCTUYECKUH psiJ] paclpesieieHus: 4acToT U
OTHOCHUTEJIbHBIX YaCTOT.

2. 13 ouenp OoblION MApTHH JeTajel u3BaeueHa cirydaifHas BeIoopka oobema 50
MHTEPECYIOIIMI HAC MpU3HaK X-pa3Mephbl AeTalel, U3MEPEHHbBIE C TOYHOCTBIO 10 1cM,
MIPEACTABIIEH CIEAYIOIIMM BapHOLIMOHHBIM psiioM: 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. HaliTi CTaTUCTUYICCKUIA MHTEPBATLHBIN PSiT
pacpeneneHus.

3. Ha sk3aMeHe 110 UICTOPUH CTYIEHTHI OJYYHIIN OLICHKH:

344434

343544

552323

344533

545444

[TocTpouTh TUCKPETHBIN BapUAIMOHHBINA PSJ] pacTIpeeICHHs CTYSHTOB IO Oaiam 1
n300pa3uTh ero rpauyeck.
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4.Bo Bpemsi BEIOOPOUYHOM TPOBEPKH OBLIIO0 YCTAHOBJICHO, YTO MPOIOJDKUTEILHOCTH OJTHON
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 IpyIIIbl C OAMHAKOBBIMU 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

3naynMocTH 0,05 nposeputs HyneByro runoresy Ho: Xo = Y,, IpU KOHKYpUPYIOLIEH THIIOTE3E

Hi: Xo # Y,,.

2. B pesynbrare BHIOOPOYHOW NPOBEPKH KayecTBa WU3JACIHUNA OKa3alioch, 4yro u3 100
uznenuii pupmbl A OpaxoBanubIX 20, u3 200 dupmsl B — 32, u3 150 ¢dupmsr C — 2. Ha ypoBHe
3Ha4uMOocTH 0,01 BBISICHUTB, MOXHO JI CUUTATh, YTO PA3IAYMsI B KAYECTBE M3/CIHNA 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. VImerorcsi cienyroliye JaHHbIE O KayecTBE MOTypTa, M3TOTOBJIEHHOIO pPa3TUYHBIMU
dbupmamu (B 6aax): 45, 28, 32, 38, 36, 48, 43, 40. EcTs ocHOBaHUE MoJiarath, 4YTo MOKa3aTelb
KadyecTBa MPOAYKLUMHU miecTod (upmbl (48) 3aperucTpupoBaH HEBEpHO. SIBiseTcss 1M 3TO
3Hau€HUE aHOMAJIbHBIM (PE3KO BBIAEISIONUMCS) 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

U3 HOPMAJIBHBIX TeHEePaAIbHBIX 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 runore3y 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
3HauuMocTH 0,01 BBIACHUTBH, MO’KHO JIM CUMTATh, YTO PA3JINUMsI B KQUECTBE M3ACIUN pa3IMUHbIX
(bupM CyIIeCTBEHHBI.

3. ITo nByM He3aBUCUMBIM BBIOOpPKaM, 00beMbl KOTOPBIX N1 = 10 u Nz = 15, u3BIe4eHHBIM
U3 HOPMAJIbHBIX 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, M3rOTOBJIEHHOIO Pa3IMYHBIMU
dbupmamu (B 6amnax): 41, 38, 42, 39, 37, 49, 44, 42. EcTh oCHOBaHHUE MoJlaraTh, 4YTO MOKa3aTelb
KadyecTBa MPOAYKUMHU miecToi (upmbl (49) 3aperucTpupoBaH HEBEPHO. SIBISETCS JIM 3TO
3HaYeHNE aHOMAJIbHBIM (PE3KO BBIAETSIOUIMMCS) Ha 5%-HOM YpOBHE 3HAUUMOCTH?

Bapuanr 2
1. Ilo BeiOOpKaM oObeMoM N1 = 12 w Ny = 8 HaWACHBI CpeaHUE pa3Mephl JaeTalel

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

VYcraHoBIEeHO, YTO pa3Mmep AeTalld, MU3TOTOBJICHHBIM KaXJbIM CTAHKOM, MMEET HOpPMaJbHBIN
2

3aKOH pacripenesnenus. M3BecTHsl qucnepcun oy, =3 U 0'5 =6 Ui IepBOTrO M BTOPOTO CTAaHKA.

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 MPEANPHUSATHUSMU, B3STHI
BBIOOpKH N1 = 150 1 N2 = 400 u3nenwmii. B 3THX BRIOOpKaX 0Ka3aioch COOTBETCTBEHHO M1 =10 u
Mz = 25 O6pakoBanHbix u3aenuid. [Ipu ypoBue 3nauumoctu 0,05 mpoBEpUTH HYIEBYIO THIIOTE3Y
Ho: p1 = p2 = p 0 paBeHCTBE BEPOATHOCTEW W3TOTOBJICHHS OpPaKOBAHHOTO W3AENUS OOOMMH
3aBOJIaMH NPHU KOHKYypuUpyolen runorese Hi: p1> po.

3. Ilo TpemM He3aBHCHMBIM BBIOOpPKaM, 00BEMBI KOTOPBIX N1 = 17, n2 = 20, n3 = 15,
W3BJICUCHHBIM M3 HOPMAJbHBIX TEHEPATbHBIX COBOKYITHOCTEW, HAWICHBI HUCIpaBICHHBIC
BBIOOPOYHBIE TUCIEPCHUU, COOTBETCTBEHHO paBHble 2,1; 3,3; 4,4. Tpebyercs mpu 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
mpeJrnonararb, 4T0 3HaU4€HUE YPOXKAMHOCTU TpEeThero ydactka x* = 35,8 3apeructpupoBaHO
HEBEpHO. SBisieTcs 1M 3TO 3HAaUEHHE aHOMAJIbHBIM (PE3KO BBIACIAIOMNMCSA) Ha 5%-HOM ypOBHE
3HAYUMOCTU?

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 npousBecT rpynnupoBKy BEIOOPKU B MHTEPBAIbHBIN psifi?

Bonpocsl mo Teme DJjieMeHTbI MaTeMAaTH4eCKON CTATHCTHUKH

JloxanpHas Teopema Myaspa — Jlamnaca.

WNurerpanbHas teopema Myaspa — Jlamnaca.

3aK0H PEeIKUX COOBITHIA.

BeposATHOCTE OTKIIOHEHMSI OTHOCUTEIBHOM YaCTOTHI OT IIOCTOSIHHON BEPOSTHOCTH.
Crnyuaiinble BeTMUUHBI. [[UCKPETHBIE U HENIPEPHIBHBIE CIIy4aliHbIE BETNYNHBI.
3akoH pacnpenenenus. Pan pacnipeneneHus. MHOTOYTrOJbHUK pacrpeiesICHHUs .
buHOMMHAIIBHBIN 3aKO0H pactpeaeneHus. [Ipumepsr.

Pacnpenenenue Ilyaccona. ITpumepst.

. UucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH. MaTeMaTH4ecKkoe OXKUIaHUeE.
CsoiicTBa.

©CooNoOTkwhE
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10.  Ywucnossle xapakTepucTuky ciaydailHbx BenumuuH. Jucnepeus. 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 1
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)

paBHoO. ..

9-x
7. Hana ¢yHKmus Y= —4 Torna, ee O00IIacThIO 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. ®dynkuus y = f(X) sBisercs yObIBaroIeil Ha MHTEpBaJIe, €CIIM Ha 3TOM HHTEpBAJIE. . .
o F'(x)=0 5 f'(x)>0

43



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. TTpou3BoaHast BTOPOTO MOPsAIKA GYHKIIUU 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

24y —
25. JuddepennuanbHoe ypaBHEHUE cos ydx —x"dy =0

MNEPEMCHHBIX CBOAUTCSA K YPAaBHCHUIO. ..
dx _dy cosydx _ dx _dy
1) X cos’y ’ 2) cos ydx = xzdy’ 3) N y 4) x> cosy

B PpE3yJIbTaTC pa3AcCICHUA

26. Jlano muddepenunansnoe ypaBHeHue y’= 4, Torna GyHKIus y = 2¢X SBISETCS €T0

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 n
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?

PaBHBI. ..
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 OenbIM, 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,

45



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. [Ipu yMHOXEHUH IBYX MaTPHIL TOJDKHO COOTIOIATHCS YCIOBUE, UTO YUCIIO. . .
a) CTPOK IEePBOI MaTPHIIbI PABHO YHUCIY CTOJIOIIOB BTOPOH MaTPHIIbI

0) cTOonO1OB MEPBOW MAaTPHUILIBI PABHO YUCITY CTOJIOLIOB BTOPO MaTPHIIbI

B) CTOJI0110B IEPBOM MATPULIbI PABHO YUCILY CTPOK BTOPOM MaTpHIIbI

T') CTPOK [EPBOM MaTPUIIBI PABHO YKCITY CTPOK BTOPOM MaTPHIIbI

1 1 1
A=1 0 -1
. . . o 0 -1 1
4. Cucrema JHHEHHBIX YpaBHEHUU C OCHOBHOU MAaTpHUILICU
_ 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 0010 Ha3bIBAETCS (DYHKIIHS, PSS KOTOPOH 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 HHTErpal 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

-5x
" . X
20. Heonpenen€HHbI HHTETpAT -[ paBeH...
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L ¢ 3
a) €7 +c g) VX°+1 g) WV2X+1+c ﬁJrC
21. lano nuddepennmanpaoe ypasaenue Yy'+15y'+2y =0. Torma cooTBeTCTBYIOIIECE MY
XapaKTEPUCTHUECKOE ypaBHECHHE UMEET BU/I. ..
a) k? +15k —2=0 B) k? —15k —2=0
6) 1+15k +2k* =0 r) k> +15k +2=0.

22. Jlano nuHelHOE 0HOpoAHOE MU depeHIabHOe YpaBHEHUE y +y —2y=0 :
TOI'JIa €ro 00IIee peleHHe 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 audhepeHnnaIbHOr0 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__llx 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 CTPEJSIOT MO MUIIEHH. BeposTHOCTh momajnaHust B IeNb Y OJHOTO

crpenka 0,7; y npyroro — 0,8. HaliTu BEpOsSTHOCTB TOTO, YTO II€JIb Oy/IeT MOpPaKeHa.
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JYCHUIIIAHEL
MO3BOJSIIOIIMNA  YIIPOCTUTh MPOLIEAYPY H3MEpEHUus

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 TectupoBaHue

TectupoBaHHe HCIIONB3YETCs IS OIEHKHA KaueCTBa OCBOCHHUS OOYYArOIIMMCS OCHOBHOMU
npodeccuoHanbHOM 00pa3oBaTeNbHON MPOrpaMMbl IO OTAEIBHBIM TEMaM WJIM pas3feliaM

Tect mnpexacraBisier CcoOOH  KOMILIEKC

CTaHIapTU3UPOBAHHBIX
3HaHUM M yMeHUH oOy4aromuxcs.

3aJIaHUi,

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

Ne OneHOYHBIE CpEeJCTBA Kon n HanmeHnoBanue
TunoBeie KOHTPOJBHBIC 3aMaHus W (MIIM) WHBIE MaTepHaNbl, HEOOXOMUMBIE | MHIMKATOPa KOMIIETEHLUU
JUI OIICHKW 3HAHWW, yMEHHWH, HAaBBHIKOB M (WJIM) ONBITa AEATEIHHOCTH,
XapaKTepU3YIOIUX CHOPMIPOBAHHOCTh KOMIIETCHIUI B IPOIIECCE OCBOCHHUS
JIUCITUTLIAHBI

1 1. ITpn ymMHOXXEHMH ABYX MaTpHILl JOJDKHO coOmonarkesi ycnosue, uto | 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 YUCIY CTPOK BTOPOIl MaTpHUIIBI

T) CTPOK IIEPBOH MAaTPHIIBI PABHO YUCIY 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 IIECTHAIIATH pa3

B) Ha YeTHIpE

T') Ha IIeCTHAANATh

3. Onpenenurens MaTpUIlBl ¢ dneMeHTamu 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 nocrostHHOM BennunHbl C paBeH...

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

6. [Tpon3BoTHAsT CyMMEI 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 nmocrosiHHOrO 4ncia C paBHa
au+v O)uv+u'v

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

9. OmnpeneneHHbI MHTETpal BBIPAXEHUS 2X+5 ¢ HIKHUM IIpeJesioM
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.BeposTHOCTH TOCTOBEPHOTO COOBITHS PaBHA. ..
a)0 0) 1 B) 0,1 r) mobomMy
YHUCITY

[To pesynpTaram TecTta OOYyYarOIIEMYCsl BBICTABIISCTCS OIEHKA «OTIHYHOY», «XOPOIIO»,
«YAOBIIETBOPUTEIHHOY» UITU «HEYIOBIETBOPUTEIHHOY.

Kpurepun oueHku oTBeTa [OOBOJATCA /O CBEACHUS OOydalolmmxcs J0 Hadalia
TeCTUpoBaHus. Pe3ynbTaT TecTUpOBaHUS OOBBISIETCA 00yUYaOIEMyCs HEMOCPEACTBEHHO MOCIIEe
€ro c/1ayu.

Mlkana KpuTtepun onennBanusi
(% 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

WuauBuyanbHble JOMAallHUE 33JaHUs, HCIOJIb3YeMble JJIsi KOHTPOJISI 3HAHWM
00ydJarouuxcsi, IpecaeaytoT ABE IeJIU: 00yUaroIly0 U KOHTPOJIUPYIOIIYIO.

[Ipy  BBINONHEHWHM  WHAMBUAYAIBHOTO  JOMAIHEro  3aJaHusi  oOydaromuics
JEMOHCTPUPYET 3HAHUE AITOPUTMOB pEIICHUs THUIMOBBIX 3a1a4. O0yyaroniemMycs peKOMEHIyIOT
JaBaTh MOAPOOHOE OMKUCAaHUE XOa PEIICHUS 3a/1a4.

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

WuauBuayanbHOe JOMallHee 3aJaHhe BBIJAeTCSl MO H3ydaemMoMy paszzaeny. Cpok
BBINIOJIHEHUS 2 Henenu. Bce 3amaHus pa3nuyHbl, YTO MCKIKOYAET IMEPENUChIBAaHUSA 3aJlaHUN
oOyyaromuMucs Apyr y apyra. [lo okoHUaHUM CpOKa BHIIOJHEHUS MHAWBUYAJIBbHOTO 3aJaHMUS,
oOyJaronMcst Ha3Ha4aeTcs BpeMs 3alUThl MHAUBHUIYaIbHOTO 331aHHUS.

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

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

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

OHpGI[GJ'IHTCJ'ICfI, 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 «InemeHmsvl MamemMamuiecKko2o

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

8) [im

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

:



. 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=1n? 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
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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,

3x+1
—In3\/7,
Dy 3x-1
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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

59

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 pazoeny «jiemeHnmovt meopuu 6epoimHocment
U Mamemamuueckou CIamucmuKuy

B 3agaugax 81- 85 ucnonw3oBare hpopmyny bepHynnu ajis onpeaeneHus BEposSTHOCTEH
NOSIBIICHHSI COOBITHS TIPU TIOBTOPEHUH HCTIBITAHUI.

81. BexoxkecTh ceMsiH JaHHOTO pacTteHus coctapisieT 90%. Haiitu BepoaTHOCTH TOTO, UTO
U3 YEThIPEX MOCESTHHBIX CEMSH B3OHAYT: a) TpH; 0) HE MEHee TpeX.

82. B xJ10mKe 4nciio ATMHHBIX BOJIOKOH cocTaBiisieT 80%. KakoBa BeposSTHOCTH TOTO, UTO
CpeIu B3STHIX Hay/nady 5 BOJOKOH JJIMHHBIX OKKETCS: a) TpH; 0) He OoJiee ABYX.

83. IlpunuMasi BepOsSTHOCTb POXKACHUS MaJIbUMKa U JEBOUKH OJMHAKOBBIMU, HAUTH
BEPOSITHOCTH TOTO, YTO CPeIu 6 HOBOPOXKIACHHBIX: a) MallbuMKa; 0) HE OoJiee IBYX JIEBOUEK.

84. B HekotopoM Bojoeme Kapiibl cocTaBisitoT 80%. HaiiTu BepoaTHOCTh TOTO, YTO U3 5
BBUIOBJICHHBIX B 3TOM BOJIOEME phIO OKaXkeTcs: a) 4 kapna; 0) He MeHee 4 KapImoB.

85. IIpubop coctout u3 4 y3noB. BeposTHOCTs 6€30TKa3HOI pabOTHI B TEUEHHUE CMEHBI
JUISL Kak10ro y3ia paBHa 0,8. Y3I1bl BBIXOJAT U3 CTPOSI HE3aBUCUMO OMH OT apyroro. Haiitu
BEPOATHOCTH TOTO, UTO 32 CMEHY OTKaXYyT: a) 2 y31a; 0) He MeHee 2 y3JI0B.

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

86. Cemena coxepxar 0,1% copaskoB. KakoBa BepOsSTHOCTb IIPH CITy9aiiHOM 0TOOpE
2000 cemsiH OOHAPYKUTDH 5 CEMSH COPHSIKOB?

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

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

89. Kuura nznana tupaxom B 50 000 sx3eMIuisipoB. BeposTHOCTB TOT0, YTO B KHHUTE
umeetcs nepekt opomrropoBku pasHa 0,0001. HaiiTu BeposITHOCTh TOTO, YTO THPAXK COAECPKHUT 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 3aBOjI€ pabounii 32 CMEHY U3TOTOBIISET N
netanei. BeposTHOCTh TOro, 4TO A€Talb OKaKETCs epBOro coprta paBHap. Kakosa BeposTHOCTS,
4TO JIeTajieil mepBoro copra OyaeT 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 BenmuduHbl X (B IepBOi
CTpOKE TaOJUIIbl JaHbl BO3MOKHBIE 3HAUEHUS BETMUHHBI X, 8 BO BTOPOM CTPOKE yKa3aHbI
BEPOSITHOCTH ) 3TUX BO3MOXKHBIX 3HAYCHUH ).

Haiitu: 1) marematrueckoe 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 Tlpouenypa v olleHOYHbIE CPeICTBA ISl MPOBeeHNs MPOMEKYTOYHOMH aTTeCTAIUN
4.2.1 3auer
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3auer sBaseTcs (OpMON OICHKM KadyecTBa OCBOCHHS OOYYaromMMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTENbHON MPOTPaMMBbI IO pasienaM TUCHUILIHHEL [lo pesymbraTam
3ayeTa 00y4aroeMycsl BHICTABIICTCS OLICHKA «3aUTEHO» WM «HE 3aYTEHOY; OL[CHKA «OTIMYHOY,
«XOPOIIO», «YJOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIHHO» B Ciiydae TU(PEpeHIIMPOBAHHOTO
3auera.

3ayer MPOBOIUTCS IO OKOHYAHMM YTEHUS JICKIUH W BBINOJHEHHUS J1a0OpaTOPHBIX
(mpakTUYyecKuX) 3aHATHNA. 3adeT MNpPUHUMAETCd  MpernojaBaTeNisiMU,  POBOAMBIINMU
nabopaTopHble (MPAKTUYECKUE) 3aHATHUS, WIM YUTAIOIIMMHU JIEKIIMU 110 JaHHOW JucHuIuiuHE. B
Clyyae OTCYTCTBUS BEAYLIEro IpernojaBaresis 3adeT [PUHUMAETCS IPEnoJaBaTeleM,
Ha3HAUYEHHBIM pPAaCHopsDKeHUEM 3aBeaytomero kadenpoil. C  paspemeHus 3aBeAyIOIIEro
kaenpoll Ha 3ayeTe MOXKET MPUCYTCTBOBATH IpenoAaBareib Kadeapbl, 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 y4eOHOM paboTe HE TOMYCKaeTCsl.

@®opma(pl) mpoBeAcHUsT 3adera (YCTHBIA OMpoc Mo Owieram, NUCbMEHHas palora,
TECTUPOBAHUE W [Ip.) ONpeAenstorTcs Kadenpod U JOBOAATCA 1O CBEAEHUS OOy4aromuxcs B
Hayaje ceMecTpa.

Jlns mpoBeneHust 3ayeTa BEAYLIMI MpernojaBaTelb HAKAHYHE IOJIY4YaeT B CEKpeTapuare
JUpPEKTOpaTa 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTb, KOTOpas BO3BpAILAETCSl B CEKpeTapuar
MIOCJIE OKOHYaHUsI MEPONIPUATHS B ICHb POBEJICHUS 3a4€Ta UM YTPOM CIIEIYIOLIETO JHS.

Bo Bpemst 3auera oOyudaromuecs MOTYT IIOJIb30BATbCA C pa3pellieHUs BEAYIIETO
npernojaBaTenss CHPaBOYHOW W HOPMATHBHOW JIMTEPATypod, JAPYTUMU MOCOOMSIMH H
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBku oTBeTa B yCTHOW (opMe MpH chaye 3adera JOJHKHO COCTaBIIATh HE
MeHee 20 MUHYT (110 JKeJTaHUI0 00Y4JarolIerocss OTBET MOXKET ObITh JOCPOUHBIM). Bpems orsera -
He Oonee 10 MUHYT.

[IpenogaBaTento NpenoCTaBiseTCsl IMpaBO 3aJaBaTh OOYYarOIIMMCS JIONOJHUTEIbHbBIE
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-IK3aMEHALIMOHHYIO BEJIOMOCTb B JICHb
NpOBEIEHUS 3aueTa B MPUCYTCTBUM camoro oOywaromerocs. IlpermonaBatenu HecyT
NEPCOHAIBHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTh BHECEHHUs 3amucel o
pe3yspTaTax MPOMEXYTOYHOHN aTTeCTallii B 3a4€THO-2K3aMEHAI[MOHHYIO BEOMOCTb.

Ecnu oGyuaromiuiicst sBUJICS Ha 3a4eT M OTKAa3aJcsl OT MPOXOXKICHUS aTTeCTallii B CBS3U
C HEINOATOTOBJIEHHOCTBIO, TO B 3aYETHO-PK3aMEHALIMOHHYIO BEAOMOCTb €MY BBICTABIIAETCS
OLICHKA «HE 3aYTEHOM.

HesBka Ha 3aueT oTMeuaeTcs B 3a4€THO-3K3aMEHAIMOHHON BEJAOMOCTH CJIOBAMU «HE
SBUIICS.

Hapymenue JUCLUIUINHBI, CIIMCBIBAaHUE, HCII0JIb30BAHNE 00y4aromuMucs
HEpa3peUICHHBIX  TEYaTHBIX W  PYKONHUCHBIX  MaTepHalioB, MOOWJIBHBIX  Telie(hOHOB,
KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIBIOTEPOB, HOYTOYKOB M JPYIMX BHJOB JIMYHOM
KOMMYHUKAllMOHHOW W KOMIIBIOTEPHOM TEXHHUKM BO BpeMs 3ayera 3amnpemieHo. B ciywae
HapyILIEHHUs 3TOr0 TpeOOBaHUs MpenoaBaTeib 00s3aH ylaluTh 00yJalolerocs u3 ayIuTopuu 1
IIPOCTaBUThH €MY B BEJOMOCTH OLIEHKY «HE 3aYTEHO.
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OOyyaromumcs, He CAABIINM 3a4€T B YCTaHOBJICHHBIE CPOKHU 0 YBAKUTEILHON PUYMHE,
UH/IWBUYyaJIbHBIE CPOKH TMPOBEICHUS 3adyeTa ONpPEACISAIOTCS 3aMECTHTENIeM JUPEKTOpa
WHCTUTYTA IO y4eOHOI paboTe.

OOyuaronmecsi, UMEIOIUE aKaJIEMHUYECKYI0 3aJJ0JDKEHHOCTh, CHAIOT 3a4eT 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, YCTAQHOBJICHHbIC HHIMBUAYAJbHBIM YYEOHBIM IUIaHOM. MHBamuasl W Juma c
OTPaHUYEHHBIMU BO3MOYKHOCTSMU 3I0POBbs, MMEIOIIHME HAPYLUICHUS OMOPHO-IBUTATEIHLHOTO
amnmapara, JOIyCKAalOTCs Ha aTTECTAllMOHHBIC HCIBITAHUS B COMPOBOXIECHUH AaCCHUCTEHTOB-
COTPOBOXKAAIOIIUX.

[Iponienypa npoBeneHus MPOMEKYTOUHOM aTTECTAMH I OCOOBIX CITydaeB M3JI0KEHA B
«[lonoxeHnn O TEKylIeM KOHTPOJE YyCIEBAaEMOCTH M MPOMEXKYTOUHOH aTTecTaluu
oOyuaromuxcs o OIIOII 6akanaBpuara, cnenuanurera u maructparyps» ®I'6OY BO HOxHo-
VYpanbckuii ['AY.

OneHovHBIC CpcacTBa

IlepeyeHb BONPOCOB K 3a4eTy
1.ITonsaTne MaTpuIsl. Buael maTpui.
2.0mpenenureny 2-ro ¥ TPEThEro MOpsIKa.
3.CBoiicTBa onpeneauTeiei.
4 MuHop. Anrebpandeckoe 10TOIHEHHE.
5.Cucremsl THHEHHBIX ypaBHEHUH. OCHOBHBIE MTOHSTHS.
6.Metox ["aycca ans pemieHui CHCTEM JIMHEHHBIX YpaBHEHUH.
7.Metox Kpamepa [ist pereHnit cuCTeM JTHHEHHBIX YpaBHCHHH.
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.OnemenrapHbie GyHKIMH U UX rpaduku. CBoicTBa rpaduKoB.
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 mpezaesie CyMMBI, IPOU3BEICHHS, YACTHOTO U CTETICHH.
18.ITpaBuia pacKpbITHSI HEONPEIEIEHHOCTEH.
19. Ilepsslii 3amMmeuaresbHbIH npeaen. [Ipumeps.
20. Bropoii 3ameuarensHbli npeaent. [IpumMepsi.
21. INonsitue nponsBoaHOK. ['eoMeTpruecknii 1 GU3HMIECKUIT CMBICIT IPOU3BOAHOM.
22. OcHoBHBIE TIpaBuIIa U QPepeHIIPOBAHNS.
23. OcHoBHbIe popmyIbl qudhepeHnnpoBaHus.
24. TlpousBoaHas cioxHou GyHKImuU. [Tpumeps.
25.CBs13b NPOU3BOIHOM C MOHOTOHHOCTBIO. [IOHSATHE MaKCUMyMa U MUHUMYMa (QYHKIHH.
26. MlHTepBaiibl BBIIYKIOCTH M BOTHYTOCTH rpaduka QyHKIIHIO.
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 IPOU3BOAHBIC BTOPOTO MOPsAKA QYHKIIMN HECKOJIBKHUX IEPEMEHHBIX.
31.OxcrpeMyMbl QyHKINH ABYX HEPEMEHHBIX.
32 ludpdepenunansupie ypaBHeHus. Bupl.
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33.Pemmenne nuddepeHnuanbHpIX ypaBHEHUH IEPBOTO TOPsAKa.

34.Pemenue nuddepeHuaibHbIX ypaBHEHHH BTOPOTO MOPSIKA.

35. INonsitue nepBooOpaszHoi GyHkumu. [Ipumepsr.

36. [TonsTre HeonpeneneHHOro HHTErpaia. CBONUCTBA.

37. HemmocpecTBEHHOE MHTETPUPOBAHUE B HEOTIPEACICHHOM HHTETpalle.

38.MeTo HHTETPHUPOBAHUS 3aMEHON IIEPEMEHHBIX B HEOTIPEACICHHOM HHTETpalle.

39.MeTo HHTErPHUPOBAHUS II0 YacTSAM B HEONPEACICHHOM HHTETpAE.

40. ITonsrue onpeneneHHOro nHTErpaia. CoiicTaa.

41. T'eoMeTpHUIeCKU CMBICT ONPEICICHHOTO HHTETPaIa.

42 HenocpeacTBeHHOE HHTEIPUPOBAHKE B ONPEJICICHHOM HHTETpae.

43.MeTos MHTETPUPOBAHUS 3aMEHOM TIEPEMEHHBIX B OIIPEACICHHOM HHTETpaJle.

44 Meton MHTETPUPOBAHUS 110 YaCTSM B ONpPEJCICHHOM HHTErpae.

45, [IpunosxeHne onpeaesIieHHOr0 HHTErpalla K BEIYUCICHHUIO TUIOMa el TIIOCKUX QUryp.
46.ITonsiTie coObITHS, UcTibITaHus. [loHsATHE ciaydaiiHoro coObIThs. [IpuMepsl.

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 MOSBICHHS XOTS OB OZJHOTO COOBITHSL.

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

55. Teopema 0 BEpOSATHOCTH MPOU3BENIEHUS 3aBUCUMBIX COOBITHIA.

56. JluckpeTHbIe Clly4aiiHbIe BEJIMUNHEI.

57. HenpepsIBHBIE clydaiiHble BETUUMHBL.

58. 3akoH pacnpenenenusi. MHOTOyrojbHUK pacrpeaeieHus..

59. UncnoBsle XapaKTEpPUCTHKN TUCKPETHBIX CITyJalHBIX BEJIMUNH U UX CBONCTBA.
60.HopmaipHEI 3aKOH pactpeieIeHUs] HEPEePHIBHOM CITyJaitHON BETUINHBIL.

—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 matpury 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 ypaBHEHUH

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 HeonpeeIeHHBI HHTETpal j(4 sin X — cos X)dX

y y dx
84. HaiiTi HeonpeieJIeHHBI HHTETpal I—

Vax+1
N 1 5 - 2
85. Haiitu nepooOpasuyto anst pyskuuu 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.]lBa crpeinka NMPOW3BOJSAT 10 OJHOMY BBICTpeny. BeposTHOCTH momaiaHust B Ledb JUIA IEPBOTO M BTOPOTO
crpenkoB pasHa 0,8 u 0,4 coorBeTcTBeHHO. HaliTn BeposiTHOCTH TOTO, YTO B 1I€JIb MONANYT 00a CTpEJKa.

88.3akoH pacrpeaeieHust BEPOATHOCTEH CIIydailHON BeIHUMHBI X 3a1aH TaOJUIIeH, HAUTH BEPOSATHOCTh 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,
JVICTIEPCHIO U CPEIHEE KBaAPaTHIECKOE OTKIIOHCHHE.

X 1 2 3 4

p 02 a 03 02
90. HaiiTi BEpOSTHOCTb TOTO, YTO JHH POKACHUS y IBYX CIy4alHbIX JIFOAEH MPUIYTCS Ha OJIMH MECSI] rojia.

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 00BABIACTCA 00 AI0MEMYC HCIMOCPCACTBCHHO MMOCJIC €TI0 CAa4u.

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 MmaTpuIpl 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 yMHOXEHUH IBYX MaTpPHIL JOJIKHO COOTIOAATHCS YCIOBUE, YTO YUCIIO. ..

a) CTPOK MEPBOI MaTPUIIbI PABHO YHUCITY CTOJIOIIOB BTOPOI MaTPHUIIBI
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0) cTONIOIIOB MEPBOM MATPHIILI PABHO YHCITY CTOJOIIOB BTOPOH MaTPHIIBI
B) CTOJIOLIOB MEPBOM MaTPHUIIB PABHO YHCIY CTPOK BTOPOI MaTpPHUIIbI
T') CTPOK MEPBOM MaTPHIIbl PABHO YHUCITY CTPOK BTOPOI 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 YacTeH 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
onpeaenuTenb OyaeT 00Jblle HCXOAHOTO ...

a) B YeThIpe pasza

0) B IIeCTHAIIATH pa3

B) Ha YeThIpe

T') Ha [IEeCTHAIATh

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 6)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

TOTAa X, — Vo PAaBHO...

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 =)
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. Jlausr Matpunnsl A, B u C pasmepa 4x2, 3x4 u 4x3 coorBercTBeHHO. [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 3JUIMIICa UMEET BU. ..
2 2
X
) x2+y2=R?  6)y=kx+b B) Y2 = 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 r)?+b_2_1
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. ..
a) Ax+By+C=0 0) rh Y
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. YroBoit ko3 dumment npsimoit 15X + 3y + 8 =0 paBeH ...
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,\) neprneHAuKYISIpHBI, 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) napaysienbHbl, TOrIa KOOpPAWHATA A paBHA...

a) 3 0) —12 B) 14 r) —2
43. Bekropsl a=(4, 2,—1) u b =(\,—8,4) nepneHIUKYISAPHBI, TOTa KOOPJHHATA 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 pajauyca 16 ¢ HEHTpOM B MOIHOCE
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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)S5 1)6

49.  ansl Touku A(2;3) u B(-6;5), Torma koopAauHAaThI cepeinHbl OTpe3ka AB paBHBI. ..
a)(-48)  6)(28) B (41) 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 npsMoOil B OTpPE3Kax SIBISIETCS. ..

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 B (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 runep6ombl Sx% — 4y? = 20. JIUHEI € TI0Myoceil PaBHEL. ..

a) \/gI/I2 6)5u4 B)-4u 5 F)SI/I\/E
Pa3nen DieMeHTBI MAaTEMAaTHYECKOT0 AaHAJIN3A
2
55 . 3uavenue mpenena Lim—— aBHO. ..
P 5 2(x—5) |
a)0 0)5 B) 10 r)
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] r) (-4;9)
58. Ilepuoanueckoit siBnsgeTcs PyHKIHA. . ..
a) f(x)=+x+1 B) f(x)=(x-1)?
—cod x- 2% _ 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) 6) f(-x) = -f(x)

r) e
60. ®ynkuus Y = f(X) Ha3pIBaeTCS YSTHOM /I 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 3aMevaTeIbHoOro fnpeaena. ..

] 1Y
a) le(“;j =1

x—0

x—0

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

6) Lim[1+§j =1

X—0

) 1Y
r) le(“;) =e

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 QYHKIIUS, MPEIET 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 pa3pbiBa GYHKIHH 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 MIpeieN, MepBbIi 3aMedaTenbHbIN Ipees, BTOPOW 3aMeyaTeNbHbIH
npenen
B) BTOPOM 3aMeuaTeNIbHbIN Npe/iell, IEepBbI 3aMeyaTeNIbHbII pees, MepBblid 3aMeyaTeNbHbIN
npenen

I') NEepBbIM 3aMevaTeNbHbIN Mpeies, BTOPOH 3aMedaTelbHbIN Ipeaes, BTOPOW 3aMeyaTeNbHbIN
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. [TponsBoHast BTOporo mopsjaka GyHKIuH 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. BeprukanpHOW acHMNTOTON Tpaduka QyHKIUN Y = 3 SIBJISICTCS TIIpsIMas. ..
X

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

0) x= ry=-3

87. Touxa M(1;1) ans pynkimu y = 2X — X? ABISETCS TOUKOA. ..
a) nepernba 0) MakcUMyMa B) MMHHMYyMa T) pa3phblBa

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 Toukn nMeeT Bua X (t) =5 + t + 3t%, rue x (t) — koopwHAaTa
TOYKM 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) 4cosX 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. IIpousBoaHAsI CyMMBI paBHa...

a)u+v o)u'v+u'yv B)U +V r)u'v+uv'
99. IlpousBoaHAs 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)_ 1+cr)

xx

105. Heonpenen€uuplii UHTETpaj _[ C0Ss 3XdX paBeH...
a) 3sin 3x+C0) %sin 3x+CB) sSin3x+cCr)3sin x+cC
106. Heonmpenenéuuplii MHTETpa 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
a)————+¢c0) ———+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+—+c¢c6) -Xx+—+CcB) Inx——+cr) Ihx+—+c
) 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. HeonpenenéHuplii MHTErpa _[ ¥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€xHblil 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) ———+cCr) 3W2x+1+cC
VX V2x+1 VX2 +1

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. Heonipenen€HHbIi HHTETpAI IXS In xdx pageH...

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. Heonpenenéuueplii nHTErpa '[ 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. OOGmmit naTerpan audQepeHnnanbHOr0 ypaBHEHHS d—z = 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 nuueitHoe oHOpoxHOE AuddepenuansHoe ypapHenne Y + Y — 2y = O, torna
ero o011ee peneHne UMEET BUI. ..

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

146. Muddepennumansaoe ypasHernue COS 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 nuddepennmansHoe ypaBHeHHE Y’ = 4, Toraa QyHKIUSA y = 2¢X  SBJSETCS €ro
peIIeHrEeM, IPU C PABHOM. ..

)2 21 33 44

150. O61mmwmii uaTerpan quddepeHIraIbLHOro ypaBueHus 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 GyHKIUS 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 nepeMeHHbIX Z = —3X"y +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 QyHKIHs 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 nepeMeHHbIX Z = 4X°y® —6Xy™, uacTHbIC TPOU3BOIHbBIC 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 pyHkuus aByX nepeMennbix Z = —11x*y® —2xy°®, yactHble mpou3BOIHEIE 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. Jlana GyHKIMs ABYX mepeMeHHbIX Z = —3X°Yy* —7X°Y | yacTHbIC MPOU3BOHbBIE 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 TPOU3BOTHBIC 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 0%z 0’z
169. Jlana byskuus aByx mepementbix Z =—3X°y* —5x’y, uacTHbIe MPOU3BOIHbIC PVl U 6y_2
paBHBHI. ...
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 byHKuUus ABYX IepeMeHHBIX Z = —3X'Y +8XY®, cMelanHas 4acTHas IPOU3BOIHAS
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 IIPOU3BOHAS
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 MeHbIIe 0 1 He 6onbmie 1 0) MOXKET MPUHUMATH JII000E 3HAUCHHE

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

184. /IBa cTpemnka CTpesioT 0 MUIIEHH. BeposSsTHOCTH momnaganus B 1elb y ogHoro crpenka 0,7;
y npyroro — 0,8. HaiiTu BEpoSITHOCTb TOTO, YTO I1e/1h OYAET MopakeHa.

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

185. BeposTHOCTH yCIENIHOW CAayu 3K3aMeHa 10 MepBOMY, BTOPOMY U 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. BepoaTHOCTB TOTO, UTO THU POXKACHUS y IBYX CIyYalHBIX JIIOEH MPUAYTCS HA OJJMH MECSI]

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

187. W3 ypHBI, B KOTOpOIl HaxoaaTcs S5 O€nbIX U 8 YEpHBIX LIAPOB, BEHIHUMAIOT HayAauy OJUH
miap. Torzna BEposITHOCTh TOTO, UTO TOT 1ap OyzaeT OesbIM, 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 Iap. Toraa BepoSTHOCTh TOTO, YTO 3TOT 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 TOr0, 4TO 3TOT IIAp OKAXKETCs YEPHBIM, PaBHA. ..

a) 0,6 6) 0,4 B) 1 r) 0,2
190. KonrdecTBO crmoco0OB COCTaBICHHUS CIIMCKA U3 5 YEJIOBEK PaBHO. ..
a)l 0) 2 B) 120 r)5

191. U3 ypHBI, B KOTOPOMl HaxoAsTcs 5 OebIX U 7 4YEPHBIX LIAPOB, BRBIHUMAIOT Hay a4y OAWH
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 6enbix 1 15 y€pHbIX m1apoB.
W3 Haynady B3STON ypHBI BBIHYJIM OJUH 1Iap. Toraa BEpOSTHOCTb TOTO, YTO ATOT IIAP OKAYKETCS
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 IISTU OYKOB, PaBHA. ..
Q) = 0> w2 N =
6 6 2 3
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195. Ctpaxyetcst 1750 aBTOMOOUIICH; CUMTACTCS, UTO KAXABIA U3 HUX MOXKET IOIACTh B aBapUIO0
¢ BeposiTHOCTBIO (0,04. /17151 BEIYKCIIEHUS] BEPOSATHOCTH TOTO, UTO KOJIMYECTBO aBApUi Cpeiu BCEX
3aCTpaxOBaHHBIX aBTOMOOMIICH npeB30iaéT 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. 3axon pacnpeneneHus: BEPOATHOCTEH CIIy4aliHOM BEIMYUHBI X UMEET BUJI, BEPOATHOCTD p,

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

198. MaremaTtnueckoe OxXuJaHue AUCKPETHOU CIIydyallHOM BEIUYHMHBI, 3aIaHHON 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
pacnpeneneHus
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
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[ITkana U KpUTEPUHU OLIECHUBAHKS YCTHOTO OTBETA 00YYAIOLIETOCs MPECTABICHBI B TA0JIUIIE

I xkana

Kpurtepuu onenuBanus

OHCHKa «3BavYTCHO»

oOyJaromuiicsi MoOKa3elBaeT 3HAHHWE MPOTPAMMHOTO MaTephalia, YCBOCHHE OCHOBHOW W
JOTIOTHUTEIBHON JIATepaTyphl, PEKOMEHIOBAHHOW IMPOrpaMMON ITUCHUIUIMHBI, YMEHHE
MPaBUJIHPHO TPUMCHUTh YCBOCHHBIC 3HAHWA I OOBSICHEHHS SBICHHH W MPOIECCOB,
BlIa/leeT HAaBBHIKAMH Pa0OTHl C HM3MEPHUTEIBHBIMH TNPHOOpaMH (IIOIyCKAaeTcsl HaINdHe
MaJIO3HAYUTEIHHBIX OMTHUOOK FUTH HEJOCTATOYHO MOJTHOE PACKPBITHE COAEPKAaHMU BOIPOCa,
WA TIOTPEITHOCTh HeTIPHHIUIIHAIFHOTO XapaKTepa B OTBETE HA BOIIPOCHI).

L[OHOJ'IHI/ITCJ'II)HI)IM YCJIOBUEM TMOJYYCHHUSI OLCHKU «3aYTCHO» MOT'YT 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 IIPOIpaMMHOTO MaTepHaja, NPHHLUIHAIbHBIC OINMOKM IpPHU OTBETe Ha
BOIIPOCHI
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