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1. [lnanupyemblie pe3yabTaTbl 00y4eHUs MO AUCHUIIHHE,
COOTHECEHHbIE ¢ IUIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII
1.1 ean 1 321244 OCBOEHHUS JUCHUILIHHBI

bakanaBp mo HampapneHuto moarotoBku 19.03.01 buorexHoorus MOMKEH OBITH
MOJrOTOBJICH K pELLIECHUIO0 MIPOU3BOACTBEHHO-TEXHOJIOTHUYECKOTO u Hay4HO-
MCCJICJIOBATEIBCKOTO THIIA 33]1a4 TPOGECCHOHATLHOM IeATeIbHOCTH.

Henabo TMCHUNIMHBI SBISETCS Pa3BUTUE JIOTUYECKOTO MBIILICHUS, (OpMUPOBaHKE
LEJIbHOTO HAYYHOTO MHUPOBO33PEHUS, BKJIFOUAIOIIETO MAaTeMaTUKY KaK HEOThEMJIEMYIO YacThb
KYJBTYPbI, B COOTBETCTBUU C (POPMHUPYEMBIMH KOMIIETCHIIUSIMH.

3aauu JMCUMILUIMHBI BKJIIOYAIOT:

- u3y4yeHue (yHAaMEHTaIbHBIX Pa3/IelIOB MAaTEMAaTHKHU;

-puoOpeTeHne HaBBIKOB HCIIOJIb30BaAHUS OCHOB g hepeHIATBEHOTO,
UHTETPAIIBHOTO HCYMCICHHUS, TEOPHUHM BEPOSTHOCTEH W MaTEeMaTHYeCKOH CTaTHCTUKH B
npodeCCHOHATBLHOMN 1eATETEHOCTH.

1.2 KomneTeHIIUM U MHAUKATOPbI UX J0CTUKEHU I

OIIK-1. CriocobeH u3y4aTh, aHATH3UPOBATh, HCIIOJIB30BATh OMOJIOTHYECKIE 0OBEKTHI
U TIPOLIECChI, OCHOBBIBASICH HA 3aKOHAX U 3aKOHOMEPHOCTSIX MAaTeMaTUYeCKuX, (PU3NUECKUX,
XUMUYECKUX U OMOJIOTUYECKUX HAYK U UX B3aUMOCBSI3SIX.

Kon wu  HammeHOBaHue
uHAuKaTopa  JpoctwkeHus | @opmupyemsie 3YH

KOMITIETEHIIUN
NA-1 OIIK-1 Hcmomp3yer | 3HaHUS OO0y4atomtmiics IOKEH 3HATh OCHOBHBIE 3aKOHBI Hu
3aKOHBI ¥ 3aKOHOMEPHOCTH 3aKOHOMepHOCTH MareMaTuiecknx Hayk (b1.0.08, OIIK-1-3.1)
MaTeMaTUYECKUX HAYK U UX | YMEHHS OOydaronmuiicss JOJDKEH yMETh  HCIIONB30BaTh  3aKOHBI U
B3aMMOCBS3eH pu 3aKOHOMEPHOCTH MaTeMaTHYeCKHX HAayK W HX B3aUMOCBs3EH IpH
W3yUCHHH, aHaJIMn3e W3YyUCHUH, aHalnu3e OHOJOTHYECKNX OOBEKTOB H IIPOLECCOB
OHMOIIOTHYEeCKAX OOBEKTOB U (51.0.08, OIIK-1-VY.1)
IporeccoB HaBBIKH O6yqa}0LuI/1171051 IOOJDKEH BJIQJETh HaBBIKAMH  HCIIOJIb30BaHUS
3aKOHOB M 3aKOHOMEPHOCTEH MaTeMaTHYeCKMX HAayK H HX
B3aMMOCBSI3CH MPH U3YyYCHUH, aHATU3C OMOJIOTHYECKUX 00BCKTOB U
nporieccos (51.0.08, OTIK-1-H.1)

2. Mecto aucunmiannsl B ctpykrype OITIOII
Hucrumimmna «Maremaruka» OTHOCHUTCS K 0O0S3aTeIbHOM 4YacTH OCHOBHOM
npodeccuoHanbHOW 00pa3oBaTeIbHOM MporpaMMbl OakanaBpHara.
3. O0bém AuCHMIVINHBI U BUJbI y4eOHOH padoThl
O6veM nucHuIUIHHBI cocTaBisgeT 3 3adeTHble equHuIbl (3ET), 108 akagemuueckux
4yacoB (zanee yacoB). JMCIUIIIMHA U3y4aeTCs .
-ouHas opma oOyuenus B 1 cemectpe.

3.1.Pacnpenesnenne o0beMa TMCIUNJIHHBI 10 BUAAM Yy4eOHOH padoThl

KomuectBo yacos
Bun yue6HO# paboThI
Ounas popma oOyueHHS

Konrakrnas pabora (Bcero), 57

B TOM UHCJIE MPAKTUUECKasl MOATOTOBKA 8,55
Jlexyuu (J1) 18
Ipaxmuuecxue zausmus (113) 36
Koumpons camocmossmenvuou pabomer (KCP) 3
CamocrositesnibHas pabota obydatomuxcst (CP) 51
KonTpons

Hroro 108




3.2.Pacnpenesienne yueOHOr0o BpeMeHH 10 pa3esiaMm U TeMaM
Ounas gopma o0yueHus

B TOM 4HCIIe
Ne HaumenoBaHnue pa3feios U TeM Bcero KOHTAKTHas padoTa g .
TEMBI 4acoB
J| M3 | KCP | CP| & °
1 2 3 4 5 6 7 8
Paznmen 1 DnemMeHTH IMHEITHO anreOps
1.1. | Marpuungsl. JeiictBus Hax HUMU. OnpenenuTeny 9,3 2 2 0,3 5 X

12 OCHOBHBIE IOHATHS CHCTEM JINHEHHBIX YPaBHEHUI.

12,3 2 4 0,3 6 X
Mertonsl pereHust

Pasnen 2 DiaeMeHTB MATEMAaTHUYECKOTO aHAIN3a

OyHKIM 0HOM IepeMeHHOH. O0TacTh OnpeaeeHs.

2.1. | CpoiictBa anemenTapHbIX QyHKIui. [Ipenen pyHkmnm 7,3 2 - 0,3 5 X
B TOYKE U OECKOHEYHOCTH

2.2. [TpousBoHas HYHKITUH 13,3 2 6 0,3 5 X

23 Heomnpenenennsrit nuaterpan. CoiictBa. MeTo b1 11,3 2 4 0.3 5 X
HHTETPUPOBAHUS

24 Onpenenensblil uuterpai. Croiictea. MeTosl 13,3 2 6 0.3 5 X
HMHTETPUPOBAHUSL

Paznen 3 DneMeHTHI TeOpUH BEpOSITHOCTEH U MaTeMaTHYeCKON CTaTHCTUKU

31 JluckpeTHas cinydaiiHas BeIM4MHA, €€ YUCIOBBIE

9,3 2 2 0,3 5 X
XapaKTePUCTHKH
32 HerepLIBHa)I ClIydyanHas BE€JIMYHWHA, €€ YHUCIIOBBIC 11’3 2 4 0’3 5 X
XapaKTePUCTHKH
33, Bapwuaionnsie psijisl pacnpenencuue. [Tokasarenu 9.3 5 2 0.3 5 <
Bapuaiuu. ['padrueckoe H300paxeHue
34, I'enepanbHas COBOKYIHOCTS. Bribopka. JluckpeTHsrit 11,3 ) 6 0.3 5 X
U MHTEPBAJILHBIN PsAbl PaCIpeaeIeHUs
KonTponb X X X X X X
Hroro 108 18 | 36 3 51 X

4. CprKTypa H CoAEPKaHUE NTUCHUIIJIMHBI, BRKIIIOYAIIIECEC MPAKTUYICCKYIO ITIOATOTOBKY

4.1.Conep:xaHue TUCUUILIUHBI

Pazgen 1. DnemMeHTHI TMHEHHON anreOpshl.

Marpunel, aeiictBus Hag Humu. Onpexenurtenu |l u Il mopsnaka, ux cBoiicTBa.
Cucrems! TuHeHHbIX ypaBHeHui. Metox ["aycca, ¢popmynst Kpamepa

Pa3nes 2 DnemMeHTh MATEMAaTHYECKOTO aHAIM3a.

Oyukuus. Auddepenunpoannue GyHKIIUU OJHON mepeMeHHOoil. ['eomeTpuueckuit u
MeXaHU4YeCcKuid cmbicin mpousBogHo. IlpaBuna nuddepenuupoBanus. Ilpunoxenus
NpoM3BOHONW K wHccienoBanuto (ynkuuil. IlepBooOpasnas ¢ynkuuu. HeomnpeneneHHbii
MHTETpall, ero cBoiicrea. OcHOBHBIE (POPMYIIBI UHTETPUPOBAaHUSA. MeTOAbl HHTETPUPOBAHUSI.
Omnpenenennbiil uHTErpai. [Ipunoxenus onpenenéHHOro HHTErpaa.

Pa3nes 3 DnemMeHTHI TEOpUM BEPOSITHOCTEN U MaTEMaTHUECKON CTATUCTUKU

CrnyuaiiHple BenuuMHBL. UHCIIOBBIE  XapaKTEPUCTUKU CIIy4alHbIX  BEJINYMH
Bapuanuonnoe psasl pactipeneneHus. BeioopouHnslii MeToI.

4.2.Conep:xanue JeKI Ui
Ounasn gopma o0yueHus

No HaumenoBanue nexuuu KonnuectBo IIpaktuueckas
/11 4acoB MOJIrOTOBKA
1 Matpuupl. deiictBus Hax HuMu. OnpeaenuTenu 2 +

2 OCHOBHBIE OHTHS CHCTEM JIMHEHHBIX YpaBHEHHHA. MeTO bl PEIICHHUS 2 +

5



3 OyukIus oHOM nepeMenHoi. O6nacth onpeneneHus. CBoiicTBa 2 +
asieMeHTapHbIX QyHkuuii. [Ipenen pyHKIMM B TOUKE U
0eCKOHEUHOCTH
4 [MpousBonnas ¢pynkumu. I'eomerpuueckuii, Gu3NUecKuil 1 2 +
Ouonornueckuii cMpici. [paBuia u Gopmyinsl auddpepeHIupoBaHus
5 Heonpenenennsiii uaTerpai. CpoiictBa. MeToabl HHTEIPUPOBAHHUS 2 +
6 Omnpenenensblii uaTerpas. CroiictBa. MeToAbl MHTETPUPOBAHUS 2 +
7 JluckpeTHas ciaydaiiHasi BEJIMUMHA, €€ YHCIIOBbIE XapaKTEPUCTUKU 2 +
8 HenpepsiBHast ciydaiiHasi BeJIM4YHMHA, €€ YHCIIOBbIE XapaKTEPUCTUKH. 2 +
3aKkoHbI pacupeiesieHHs] HePEPbIBHOW CITy4ailHOI BENMYHHBI
9 BapuannonHsle psinsl pacripenenenue. [lokasarenn Bapuaiuy. 2 +
I'paduueckoe n3o0paxeHue
Htoro 18 15%
4.3.Conep:xanne 1a00paTOPHBIX 3aHATHI
JlaGopaTopHbIe 3aHIATHS HE MPEyCMOTPEHBI YUeOHBIM TUIAHOM.
4.4 Conep:xaHue NPaAKTUYECKUX 3aAHATHI
Ounas ¢popma 00yueHusn
Ne . KomuuectBo | IIpaxktuueckas
HanmeHoBaHME MPAaKTHUYECKUX 3aHATUI
n/m 4acoB MOJIFOTOBKA
1 Marpuupl. [elicTBUs Hag HUMU 2 +
2 Dopmyinsl Kpamepa. Meton ["aycca 2 +
3 Dopmyinsl Kpamepa. Meton ["aycca 2 +
4 [MpousBosHas GyHKIMH 2 +
5 [TpuioykeHue MPOU3BOJAHON K MCCIIEIOBaHHIO (DYHKIMN 2 +
6 Haxox/1eHne Mpor3BOAHBIX 2 +
7 Heomnpenenennslii uaTerpan. CroiicTBa. MeTo 61 HHTETPHPOBAHUS 2 +
8 MeTo/1 MHTEIPUPOBAHHMS 110 YacTsIM B HEONPEISJICHHOM MHTErpalie 2 +
9 OmnpeneneHHbIA HHTErpas. MeTo 1l HHTETPUPOBaHUS 2 +
10 | IIpunoxeHue onpereIeHHOTO HHTErpaia K BBIYMCICHHUIO TJI0IaAeH 2 +
IUTOCKUX QUTYP
11 HaxosxIeHre HHTETpaion 2 +
12 | JIuckperHas cirydaiiHasi BeJIMUMHA, €€ YUCIIOBbIC XapaKTEPUCTHKH 2 +
13 | HenpepriBHas ciydaiiHas BEITMYHHA, €€ YMCIOBBIE XapaKTEPUCTHUKH. 2 +
HopwmanbHblil 3aK0H pacnpeiesieHus
14 | BrluncneHne XapakTEpPUCTUK CITYYalHbBIX BEIMUHH 2 +
15 | Bapuamnuonssle psasl pacnpenenenne. [lokazarenn Bapuanum. 2 +
['paduueckoe nzo0pakeHme
16 | I'enepanpHas COBOKYITHOCTE. BriOopka. JIMCKpeTHBIN 1 2 +
WHTEPBAIBHBIHN PsIJIbl pacTIpeieNIeHUs]
17 | BrlunciieHHe XapaKTepUCTHK BEIOOPKH 2 +
18 | UroroBoe TecTHpoBaHHE 2 +
Hroro 36 15%

4.5.Buabl u cogepkaHne CaMOCTOATEIbHOH PadoThl 00y4aroMXCcst
4.5.1. Buabl caMoCTOSITeJIbHOI padoThl 00y4AIOIIMXCS

Buabr camocTosTebHONW pabOThl 00yYarOIINXCS

KonuuectBo yacos

Ounas hopma 00ydeHust

IMoaroroBka oTyeTa Ha MPAKTHYECKOM 3aHATHH 10
IToaroToBka K yCTHOMY OIpPOCY 10
IToaroToBka K TECTUPOBAHUIO 10
BeinosiHeHre HHMBUAYaIbHOTO JOMAIIHETO 3a1aHHs 10
CaMocTOSITeTbHOE N3YUeHHE OT/ICIBHBIX TEM B BOIIPOCOB 10
Hroro 50




4.5.2. Conep:kaHue cCaMOCTOSAITEJIbHON Pad0OThl 00yYAKOLIUXCS

Ne KonmuectBo yacos
n/n HaumenoBanue tem
Ounas opma 00ydeHust
1 Martpunpbl. JIeficTBUS HaJl HUMHU 4
2 dopmynsl Kpamepa. Meton 'aycca 3
3 dopmynsl Kpamepa. Meton 'aycca 3
4 [Tpown3BoaHas HYHKITUY. 2
5 [TpuoskeHre MPOU3BOIHON K HCCIICTOBAHHUIO (DYHKITHIA 3
6 HaxoxaeHne mponu3BOIHBIX 3
7 Heonpenenennsiit naTerpan. CBoicTBa. MeToapl HHTETPHPOBAHHS 2
8 MeTox HHTETpUPOBAHHMSL [0 YACTSAM B HEOTIPEISIICHHOM HHTErpae 2
9 OmnpeneneHHbIH HHTErpaj. MeToIbl HHTETPUPOBAHHUS 2
10 [TpuioskeHre onpeeIEHHOr0 HHTErpaia K BRIYUCICHUIO TUIONIAaIeH TUIOCKUX (Guryp 2
11 HaxoaeHre HHTerpaioB 2
12 JluckpeTHas ciydaiiHas BeTMIMHA, €€ YUCIOBBIE XapaKTEPUCTHKH. 2
13 HenpepriBHas cirygaitHas BennduHa, €€ YUCIOBBIE XapaKTepUCTUKH. HopManbHBIi 2
3aKOH paclpe/ielIeHUs
14 BblunciieHue XapakTepUCTUK CIyYaiHbIX BEJIUYUH 2
15 Bapuanuonusie psajpl pacnpeaencuue. [lokaszatenu papuanuu. [ paduueckoe 2
n300pakeHue
16 I'enepanbHas COBOKYNHOCTh. BriGopka. JIMCKPETHBIN U MHTEPBAIBHBIN PsIIbI 2
pacrpeaeneHus
17 BplunicieHne XapakTepUCTHK BEIOOPKH 2
18 HToroBoe TecTUpoBaHKe 2
19 Penenue cucteM JTMHEHHBIX ypaBHEHUIT 2
20 Pewenue 3anau nuddepeHpoBaHus 1 HHTETPUPOBAHUS 2
21 Pemenue 3a1a4y Teopuy BEpOSITHOCTEN U MATEMaTUUECKON CTATUCTUKH 2
Hroro 50

JUCIHUILIHHE

5. YueOHO-MeTOANYeCcKOe o0ecTieyeHrne CAaMOCTONATeILHOH padoThl 00y4arouxcs 1o

VYyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit bubmuoreke ®I'BOY BO
IOxHO0-Ypanbckuii 'AY:

I Maremaruka. Meroauueckue YyKa3aHHs K IPAKTHYECKUM

3aHATUAM  JIA

oOyyaronuxcsi o HarpasieHHIo noarotoBku 19.03.01 buorexnonorus, npoduns IIumenas
OMOTEXHOJIOTHSI, YPOBEHB BBHICIIETO 0Opa3oBaHus OakanaBpuart, Gopma oOyueHus O4Hast/ COCT.
N.B. bepecneBa. — Tpounk: I'bOY BO [Oxno-Ypansckuii TAY, 2022. — 65 c. — Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=7791,
http://nb.sursau.ru:8080/localdocs/ivm/04169.pdf

2 MareMaruka [DNeKTpOHHBIA pecypc] : MeTon. peKOMeHMaluHu 1O OpraHU3aIluu
CaMOCTOATENIbHOW  paboThl  OOyuaromuxcs 1O HampasiaeHuto noarotoBku: 19.03.01
buorexnonorusi, mnpodwmip IlumesBas OMOTEXHONOTHs, YpPOBEHb BBICHI. O00pa30BaHUS
OakanaBpuar, ¢opma oOydenus: ounas./cocT. I.B. bepecneBa.— Tpowurk: FOxHO-Ypansckuit
TAY, 2022. — 52c.- Pexum poctyma:  https://edu.sursau.ru/course/view.php?id=7791;
http://nb.sursau.ru:8080/localdocs/ivm/04168.pdf

6. @oH O1LIEHOYHBIX CPEACTB AJIsl IPOBeAeHUs POMEeKYTOUYHOI aTTecTaluu

o0y4arommxcst N0 JHCHUIIHHE

Jlyis ycTaHOBJIEHMSI COOTBETCTBUS YPOBHSI MOJTOTOBKM OOydarolmuxcst TpeOoBaHUSAM
®I'OC BO pazpabotan GpoHA OLIEHOYHBIX CPEACTB Ul TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U
MPOBEJCHUS TPOMEKYTOUHOM aTTecTaliuu 00ydaromuxcs no AucuuIuinie. GoH1 OLEHOYHBIX
CpeICTB npeacTasiieH B [Ipunoxenun.



https://edu.sursau.ru/course/view.php?id=7791
https://edu.sursau.ru/course/view.php?id=7791
http://nb.sursau.ru:8080/localdocs/ivm/04169.pdf
https://edu.sursau.ru/course/view.php?id=7791
https://edu.sursau.ru/course/view.php?id=7791
http://nb.sursau.ru:8080/localdocs/ivm/04168.pdf

7.0cHOBHAsA M JONOJTHUTE/IbHAsSI y4eOHasi IUTepaTypa, HeoOXoauMas 1Jisi OCBOCHHS
AUCHUILINHBI

OcHoBHas U JONOJHHUTENbHAs yueOHas muTeparypa umeercs B Hayunoii 6ubimoreke
U 2JICKTPOHHOW MH(popMaIrmoHHo-o0pa3oBatenbHOi cpene PI'BOY BO HOxHo-Ypanbckuit
'AY.

OcHoBHasi JuTeparypa

7.1 banmuu, K. B. Beicmas maremaruka : yueOHuk : [16+] / K. B. banmus,
B. H. bameikos, A. B. Pykocyes ; mog oour. pen. K. B. bannuna. — 3-e usn., crep. — Mocksa
: ®JIMHTA, 2021. — 360 c. : Tabn., rpad., cxem. — PexxuMm noctyma: 1o MOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=79497 (nara obpamenus: 27.04.2022).
— bubmmorp. B ku. — ISBN 978-5-9765-0299-4. — Tekcr : 37€KTPOHHBIA.

7.2 XamuaymnuH, P. SI. Maremaruka: 0a30Bblii Kypc : yueOHmk : [16+] /
P. 4. Xamunymun, b. L. I'ynusH. — 5-e u3a., nepepad. u gon. — MockBa : YHUBEpPCUTET
Cuneprus, 2019. — 720 c. — (YHuBepcuTeTcKas cepus). — PexxuM nocryna: mo MoJamucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=571501 (nara obparmienus: 27.04.2022).
— bubmmorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 31eKTpOHHBI.

7.3 Bmamumupckuii, b. M. Maremaruka. OOmwmii kypc : yuebnmk / B. M.
Bnagumupckuii, A. b. Topctko, 1. M. Epycamumckuif. — 4-e wusn., crep. — CaHKT-
[MerepOypr : Jlaub, 2022. — 960 c. — ISBN 978-5-8114-0445-2. — Tekct : 31eKTpOHHBI //
Jlans : anekTpoHHO-OMONMKMOTeuHas cucrema. — URL: https://e.lanbook.com/book/210206.

JlonoJIHUTe IbHAS JINTepaTypa

7.4 Ky3nenos, JI. A. COopHUK 3aaHUli TIO BBICIICH MareMaTuke. THIOBBIE PacyeTHl :
yuebHoe mocobue mist By3oB / JI. A. KysuenoB. — 14-e u3n., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 240 c. — ISBN 978-5-8114-9032-5. — Tekcrt : anekTpoHHbli // JlaHb :
AIIEKTPOHHO-OMOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/183616 (mara
oOpamenus: 27.04.2022). — Pexxum goctyma: s aBTOPU3. OJIb30BaTEICH.

7.5 Komuccapos, B. B. Maremaruka: coopuuk 3amad : [16+] / B. B. Komuccapos,
H. B. KomuccapoBa ; HoBocuOupckuii rocyiapCTBeHHBIN TEXHUYECKUN YHUBEPCUTET. — 2-€
u3a., ucnop. U jpon. — HoBocubupck : HoBocuOupckuil rocynapCTBEHHBIH TEXHUYECKUUN
yauBepcutret, 2019. — 88 c. : wmm, Tabm. — Pexum poctynma: Mo MOANMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=574779 (nara obparmienus: 27.04.2022).
— bubnuorp. B kH. — ISBN 978-5-7782-3926-5. — TekcT : 371€KTPOHHBIH.

7.6 Tyran6aeB, A. A. OCHOBHI BhICIIICH MaTreMaTuk : yueOHHK / A. A. TyranbaeB. —
Cankr-IlerepOypr : Jlawp, 2021. — 496 c. — ISBN 978-5-8114-1189-4. — Texkcr :
AJIEKTPOHHBIH // Jlann : ANIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/167902 (nara oOpamenus: 27.04.2022). — Pexum nocrtymna: amis
ABTOPH3. M0JIb30BATEIICH.

8. Pecypcbl uHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «AHTEepHeT»,
He00X0IMMbIe JJIsi 0CBOCHHS JMCIUILTHHBI
1. Enunoe okHO TOCTYyTa K Y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. Yuusepcuretckas oudarnoreka ONLINEhttp://biblioclub.ru
9. Metoau4eckue yKazaHHus /sl 00y4ar0IuXcsl 10 OCBOCHUIO M CIUIITHHBI
YueObHo-MeToAn4YeCcCKre pa3paboTku umerotest B Hayunoit  6ubnuotexe u
ANIEKTPOHHON WH(pOpMalMoHHO-00pa3oBatensHoil cpene PI'BOY BO IOxHO-Ypansckuit
I'AY:

1 Maremaruka. Meroauueckue yKa3aHHs K TNPAKTHUECKUM 3aHATHAM IS
oOyyatonuxcsi o HampasieHuto noaroroBku 19.03.01 buorexnonorus, npoduns Ilumesas
OMOTEXHOJIOTHsI, YPOBEHb BBICIIEr0 00pazoBaHus OakanaBpuaTt, popma oOydueHus: o4Hast/ COCT.
N.B. bepecneBa. — Tpowurnk: 'BOY BO IOxuO-Ypansckuii [AY, 2022. — 65 ¢. — Pexum
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https://biblioclub.ru/index.php?page=book&id=79497
https://biblioclub.ru/index.php?page=book&id=571501
https://e.lanbook.com/book/210206
https://biblioclub.ru/index.php?page=book&id=574779

JOCTyTIa: https://edu.sursau.ru/course/view.php?id=7791,;
http://nb.sursau.ru:8080/localdocs/ivm/04169.pdf

2 Maremaruka [DIeKTpOHHBIN pecypc] : MeToa. peKOMEHIaluu 1O OpraHUu3aluH
CaMOCTOSITENILHON ~ paboThl  oOywaromuxcss 1o HampaeieHuto noaroroBku: 19.03.01
buortexnonorusi, mnpodwmis IlumeBas OUOTEXHONOTHs, YpPOBEHb BBICHI. O00pa30BaHUS
OakanaBpuat, popma oOyuenus: ounas./coct. .B. bepecneBa.— Tpowuiik: FKOxHO-Ypaabckuii
IAY, 2022. — 52c.- Pexum gocryma: https://edu.sursau.ru/course/view.php?id=7791;
http://nb.sursau.ru:8080/localdocs/ivm/04168.pdf.

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHNH
00pa3oBaTeIbHOIO MpoLecca Mo JUCHHUILIMHE, BKJII0Yasi lepedyeHb MPOrpaMMHOI0
olecreyeHusi U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii 6ubaroTeke ¢ TepMUHAIBHBIX CTAHIIMKA MPEIOCTABIAETCS JOCTYH K 0a3zam
JAHHBIX:

- Texakcnepr (uapopmanronHo-cripaBoyHas cucrema ' OCToB);

- «Cenbpxo3TexHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHAsI CUCTEMA).

- MyTestXProll.

[lepeuens JTUIEH3UOHHOTO MPOrPaMMHOTO o0ecrnieueHusl. PexBu3uTHI
MOJTBEPKIAIOIIETO JOKYMEHTA!

OC crnen. Ha3Hau. «Astra Linux Special Edition» ¢ oducnoit nporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD Dnektpo Bepcus 10.0, [IO «Maximay (anamor
MathCAD) cBobGoano pacnpoctpansemoe, [10 «GIMP» (anmanor Photoshop) cBobGomno
pacmpoctpansemoe, [IO «FreeCAD» (anamor AutoCAD) cB0oOOIHO pacmpocTpaHsieMoe,
KOMIIAC 3D vl16, AutuBupyc Kaspersky Endpoint Security, Moit Oduc CrangapTHbIid,
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. MarepuaiabHo-TeXHUYecKas 0a3a, He0OX0AUMAas 1JIs1 OCYLIECTBJIEHHUS
00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIHHE

YueOHBIe ayauTOPpUM I NPOBedeHHs  3aHATHH, MNPeIyCMOTPEHHBIX
NMporpaMmoii, ocHalleHHbIe 000PyI0BaHNEM M TEeXHHYECKHMMH CPeCTBAMHU O0y4YeHUsl.
IMomeneHust 11l CAaMOCTOSITEILHOI Pad0ThHI 00y4AIOIIMXCSH
1 Vwuebnas aymutopus Ne Il nns mpoBenmenus 3aHsATHI JexiuonHoro Tuna,457100,
Yensiounckas 06:., r.Tpournik, yiu. ['arapuna, 13;

2 YuebHas aynutopust Ne 417 nns npoBefieHUs 3aHATHIA CEMHHAPCKOTO THMA (MTPAKTUYECKUX
3aHSTHIA), MPOBEICHUS TPYITIOBBIX ¥ WHIUBUIYATBHBIX KOHCYIBTAIMIA, TEKYIIETO KOHTPOJIS
U IpoMeXXyTouHOH arrectanuu, 457100, YensOunckas obi., r. Tpouuk, yn. 'arapuna, 13;

3 Ilomemenne Ne 420 amst caMOCTOSITENBHOH pPaOOTHI, OCHAIIEHHOE KOMITBIOTEPAMHU C
BO3MOXKHOCTBIO TIOJKITIOUEHUS K ceTu «HTepHeT» U obecredeHreM I0CTyIa B AIEKTPOHHYIO
obpasoarenbHyto cpeny457100, UensOunckas ob., . Tpournk, yin. ['arapuna, 13;

4 Tlomemenne Ne 426 - momeneHue Ui XpaHEHUS U MPOPHIAKTHUECKOr0 OOCITyKHUBAHUS
yueOHoro obopynoBanuns,457100, Yensounckas 06i., . Tpourk, yiu. [arapuna, 13;.

ITepeyeHb OCHOBHOTO 000PYAOBAHHMSA!

Hoytoyk Lenovo G570, mpoektop ViewSonic 5211. Jlocka aynutopHas.



https://edu.sursau.ru/course/view.php?id=7791
https://edu.sursau.ru/course/view.php?id=7791
http://nb.sursau.ru:8080/localdocs/ivm/04169.pdf
https://edu.sursau.ru/course/view.php?id=7791
https://edu.sursau.ru/course/view.php?id=7791
http://nb.sursau.ru:8080/localdocs/ivm/04168.pdf

IMPUJIOKEHUE

®OH/I OIEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBECHUS MIPOMEKYTOYHON aTTeCTalluN
0o0y4aromuxcs
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4.1

4.2

COJEP)KAHUE

KomnereHuuu u uX HMHIUKATOPBI, (QOpPMUpPYEMBbIE B MPOLECCE OCBOCHUS
JTUCHUTITUHBI

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

TumnoBbie KOHTPOJIBHBIC 3a7aHUsT ¥ (MJIM) MHBIC MaTepUajbl, HEOOXOIUMBIC IS
OIICHKM 3HAaHWUW, YMEHUW, HABBIKOB W (WJU) ONbITa JIEATEILHOCTH,
XapakTepU3yronmx CcHOPMUPOBAHHOCTh KOMIIETCHIIMH B IPOIECCE OCBOCHUS
JUCUUILINHBI

Metoauueckue Matepuaibl, ONpEACIOIINE TPOLEypbl OLICHUBAHNS 3HAHUHI, YMEHUH,
HAaBHIKOB M (WJIM) OIBITa JEATEIBHOCTH, XapaKTePU3YIOMUX CHOPMHUPOBAHHOCTH
KOMIIETCHITUM

Ol1leHOUHBIE CpEeNCTBA ISl MPOBEICHUS TEKYIIEro KOHTPOJSA YCIIEBAEMOCTH B
Mpoliecce MPakTUYECKOM MOrOTOBKH

4.1.1 VYcrHBIH onpoc

4.1.2 Ortuet no npakTH4ECKOn paboTte

4.1.3 TecrupoBanue

4.1.4 VIanuBuyanbHBIE JOMAITHUE 33/1aHUS

[Tpotilenypsl W OLIGHOYHBIC CPEICTBA IS TPOBEIACHHUS IMPOMEKYTOIHOU

aTTecTaluu
4.2.1 3auyer

11

12

13

14

14

14

14

20

48

49

61

61



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

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

HaumeHnoBanue
®Dopmupyemsie 3YH OLIEHOYHBIX CPELICTB
Koo n
HalMEHOBAaHHE 8
UHMKATOpa - E s
JOCTHIKEHHS % g £ E
KOMIIETSHIAH 3HAHMS YMEHHUS HaBBIKU % 3 5 3
N
l%
na-1 OIIK-1 | O6yuatomimiics OOyuaronmiics OOyuaronmiics VYcerublii onpoc, | 3auer
Hcnonb3yer JIOJDKEH  3HATh | JOJDKEH YMETh | JOJDKCH BIIANICTh | TECTUPOBAHME,
3aKOHBI U | OCHOBHEIE HCIOJI30BaTh HaBBEIKAMU OTYET I10
3aKOHOMEPHOCTH | 3aKOHBI U | 3aKOHBI M | MCIOJIb30BaHUSI MPAKTUICCKOMY
MaTeMaTHYECKUX | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTHU 3aKOHOB u 3aHATHIO,
HayK u X | MaTeMaTHYEeCKUX | MaTeMaTHYECKUX 3aKOHOMEPHOCTEMN WHIUBUAYATbHOE
B3aNMOCBSI3EN Hayk (51.0.08, | Hayk u UX | MaTeMaTUYECKUX JOMalHEE
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
MPOIIECCOB nporeccos (b1.0.08,
(b1.0.08, OIIK-1- | OIIK-1-H.1)
y.D)

12




2 Iloka3zarein,
KOMITeTeHIH I

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

U TIPOLIECCHI, OCHOBBIBASCh HA 3aKOHAX M 3aKOHOMEPHOCTAX MAaTEeMaTHUECKHX, (PU3NYECKUX,

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 ¢ OO0y4atontuiics ¢
OIIK-1 -3.1 3HAET OCHOBHBIC cimabo 3HaeT HE3HAYUTECITFHBIMHU TpeOyeMoii
3aKOHBI U OCHOBHBIE 3aKOHBI OIMOKaMH U CTETICHBIO TTOJTHOTHI
3aKOHOMEPHOCTH Y 3aKOHOMEPHOCTH | OTACTHbHBIMH IIPOOEIaMH | ¥ TOYHOCTH 3HAET
MaTeMaTHYECKUX MaTeMaTHIeCKUX 3HAET OCHOBHBIC 3aKOHBI | OCHOBHBIEC 3aKOHBI U
HayK HayK Y 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
MaTeMaTHYeCKHX HayK MaTeMaTHYECKHX
HayK
b1.0.08, O6yuaromuiics He | OOyuarouuiics OO0y4aromuiics ¢ OO0yuaromuiics
OIIK-1 -V.1 ymeeT cnabo ymeer HE3HaYUTEIbHBIMU yMeeT HCIIOIb30BaTh
HCII0JIb30BaTh HUCIIOJIb30BaTh 3aTPYAHCHUAMU YMCCT 3aKOHbI 1
3aKOHBI U 3aKOHBI 1 HCTIONB30BaTh 3aKOHBI M | 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH MaTeMaTHIeCKUX
MaTeMaTH4IeCKuX MaTeMaTHIeCKuX MaTeMaTH4eCKnX HayK M | HayK ¥ UX
HayK U UX HayK U UX MX B3aMMOCBSI3€H IpH B3aUMOCBSI3eH IIPH
B3aUMOCBSI3eH IIPH | B3aMMOCBS3EH IIpH | M3YUCHHH, aHAJIN3E W3Y4CHHH, aHAIIN3E
W3YYCHHH, aHAJIN3E | M3YUCHHH, aHAIN3€ | OMOIOTHYECKUX OGuonornaeckux
O6HMOIOTHYECKUX OHOIOTHYECKUX 00BEKTOB U IPOLIECCOB 00BEKTOB U
00BEKTOB U 00BEKTOB U MIPOIIECCOB
MPOIIECCOB MIPOIIECCOB
b1.0.08, O6yyatomuiicst He | OOyvarommiics OOGyuatouruiics ¢ OGyuarouuiics
OIIK-1 -H.1 BJIaJIcCT HABBIKAMHU | c1a00 BlajeeT HE3HAYUTEJIbHBIMU cBOOOJTHO BJIajeeT
HUCIIOJIb30BaHUA HaBbIKaMH 3aTPYAHCHUSAMU BJIAJICCT HaBbIKaAMH
3aKOHOB U HUCIIOJIb30BaHUA HaBbIKaAMH HUCIIOJIB30BaHUA
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 B3aUMOCBSI3eH MpH
OGHMOTIOrMYeCcKUX W3y4YEeHUH, aHAJIN3e | OMOJIOrMYEeCKUX N3y4YCHUH, aHAJIN3E
00BEKTOB U OHMOIOTHYECKHUX 00BEKTOB U MPOIIECCOB OHOIOTHYECKUX
MPOLIECCOB 00BEKTOB U 00BEKTOB U
MPOIIECCOB MIPOIIECCOB
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3. TunoBble KOHTPOJIbLHBbIE 3a]aHUs M (WJIH) MHbIE MATEPHAJIbI, HEOOXOAMMBbIE J1JIs1 OLleHKH
3HAHUIi, YMeHUIi, HABLIKOB M (MJ1H) ONbITA 1eATEJIbHOCTH, CPOPMHUPOBAHHBIX B
npouecce 0CBOEHUS TUCHUILIUHBI

TumnoBbie KOHTPOJBHBIC 33JJAHUSI M MATEPUAITBI, HEOOXOIUMBIC TSl OIICHKY 3HAHUH,
YMEHHI U HABBIKOB, COJIEPKATCS B yUeOHO-METOIUYECKUX pa3pabOTKax, MIPUBEACHHBIX HUXKE.

1 Maremaruka. MeToquueckue yka3aHusi K MPaKTUYECKUM 3aHSITHSIM JUTsI OOyJaromnuXCs
no HampasiaeHuto noarotoBku 19.03.01 buorexnomorus, npodunp [IumeBas GuorexHOJIOTHS,
YPOBEHbB BBICIIETO 00pa3oBaHus OakaiaBpuar, ¢popma odydenus ouHas/ coct. U.B. bepecHera. —
Tpounk: I'BOY BO IOxHo-Ypansckut I'AY, 2022. — 65 c¢. — Pexum npocryna:
https://edu.sursau.ru/course/view.php?id=7791, http://nb.sursau.ru:8080/localdocs/ivm/04169.pdf

2 Maremaruka [DnekTpoHHBIH pecypc] : Meron. peKOMEHIAMM IO OPTraHHU3aIud
CaMOCTOSITENILHOM ~ paboThl  oOydaromuxcs 1o  HampaBienuto  noaroroBku:  19.03.01
buotexnonorus, npoduis [Iuiesas 6MOTEXHOIOTUS, YPOBEHb BBICII. 00pa3oBaHus OakalaBpuar,
dopma oOydenus: ounas./coct. U.B. Bepecnera.— Tpowurtik: FOxHo-Ypansckuii [AY, 2022. — 52c.-
Pesxxum J0CTyMa: https://edu.sursau.ru/course/view.php?id=7791;
http://nb.sursau.ru:8080/localdocs/ivm/04168.pdf.

4 MeToau4ecKue MAaTEPHAJIbI, ONpeeIsIoNue MPoleTypbl OLeHUBAHUS 3HAHMIA, YMeHHUIi,
HABBIKOB U ONBITA JIeSITEJIbHOCTH, XaPAKTePU3YIOIIUX I TANbI
(hopMupoBaHUsI KOMIETEHIHIT

B nmanHOM pasmene TMpencTaBieHbl METOAMYECKHUE MAaTepHaibl, OINPEICIIIONINE
npoucaypbsl OUCHUBAHUSA 3HaHHI>i, yMeHI/H\/JI, HAaBBIKOB U OIIbITA ACATCIBHOCTHU, XapaKTCPUIYIOIIUX
0a30BbIii 3Tanm (OpMUPOBAHMS KOMIICTEHIMIA 110 JUCHUIUIMHE «MaTemaTuka», IpUBEICHBI
MNPUMCHHUTCIIBHO K KaXIOMY H3 HCIOJB3YCMLIX BHJOB TCKYLICTO KOHTPOJA YCICBACMOCTH H
POMEKYTOYHOU aTTECTAIIMUA 00YYArOIIUXCS.

4.1 OueHOYHBIE CPECTBA /ISl MPOBEIEHNsI TEKYIEro KOHTPOJISA YCIIeBAeMOCTH

4.1.1 Yerublii onpoc

OtBer Ha MMPAKTUYCCKOM 3aHATHU HCIHOJB3YCTCA MOJId OHLCHKHW KadeCTBa OCBOCHHA
oOyJaromuMcsi OCHOBHOHM TMpodeccrnoHalbHON 00pa3oBaTenbHON MPOrpaMMbl MO OTAETBHBIM
BOIIPOCAM M TEMaM JUCHUIUTMHBI. TeMbl U TUTaHBI 3aHATHH 3apaHee cOOOIIal0TCs 00yJaroIUMCH.
OTBeT OIEHUBACTCS  OICHKOM  «OTIUYHO», «XOPOIIO»,  «YJOBIETBOPUTEIBHO» WU
«HEYIIOBIIETBOPUTEIHHOY.

OTBeT OIIEHUBAETCA OIEHKON «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO» WU
«HEYJIOBJICTBOPHTEIHHOY.

Ne Or1eHOUHBIE CPEACTBA Kox 1 HanmeHOBaHMe
MHAUKATOpA KOMIIETCHIIUHA

1. Tema 1 Matpuiel. JleiicTBUS HaJ HUIMHA na-1  OIIK-1  Hcnoms3yer
1. CdopmynupyiiTe onpeneneHrue MaTPHIbl, €€ pa3Mep U AIEMEHTHI. 3aKOHBI M 3aKOHOMEPHOCTH
2. Kak Ha3pIBalOT JUAaroHAIA MATPHIIGI? MaTeMaTHUeCKUX HayK H WX
3. Kakwue mMaTpHIlbl Ha3bIBAIOT PABHBIME? B3aMIMOCBS3€M TIpU HW3YYEHUH,
4. Yro Takoe KBaJpaTHas, AMarOHAIbHAs, CIUHUIHAS MATPHIIBI? aHanmze OUOJIOTHIECKUX
5. Uro Takoe TpeyroiabHas ¥ HyJeBas MaTPHII? 00BEKTOB U MPOIIECCOB
6. Uro Takoe BEKTOP-CTOIOEI, BEKTOP-CTpOKa?

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

8. Kak mpousBecTH clI0KeHUE MaTPHUI] I YMHOXKECHIE MaTPHUIIBI HA
yuCio?

9. Kaxk Haiitu npousBenenue 2-x MaTpui?
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Tema 2 ®opmynsl Kpamepa. Meron I'aycca

1.
2.

UTo Ha3bIBAIOT CUCTEMOM JIMHEHHBIX YpaBHEHUI?

Kaxkoii Bu nmeer MatpuyHast (JopMa CUCTEMBI JIMHEHHBIX
ypaBHEHHIA?

UeM oTAMYarOTCA OCHOBHAS U PACIIUPEHHAs] MATPULBI CHCTEMBI
JTUHEWHBIX YpaBHEHHHA?

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

UTo 3HAYNT PEmINTh CHCTEMY JIMHEHHBIX ypaBHeHUI? UTo Takoe
OTpeieIeHHasl, HeollpeAesIeHHasi CUCTEMBI?

Yro npencrasnsieT u3 cedst meron ['aycca pemenuns cucteMsl
JIMHEHHBIX YpaBHECHUN?

Yro npencrasnsieT u3 cedst meron Kpamepa pemenns cucremsl
JIMHEHHBIX YpaBHEHUN?

na-1  OIIK-1  Hcnoms3yer
3aKOHBI ¥  3aKOHOMEpPHOCTH
MaTeMaTHYecKMX HayK H HX
B3aUMOCBSI3€ll IIpU H3YUYEHHH,
aHanMu3e O6HMOIOrHIecKUX
00BEKTOB M MIPOIIECCOB

Tema 3 ®opmynsl Kpamepa. Meton I'aycca

Nougk~whE

10.
11.

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.

24,

25.

26.

217.

28.

CoopmynupyiiTe onpeeieHle MaTpuUIbl, €€ pa3Mep U HJIEMEHTBHI.
Kak Ha3pIBalOT TUAaroHaIN MaTPHIIB?

Kakne MaTpuIsl Ha3bIBAIOT PABHBIMU?

UYro Takoe KBaapaTHasl, AMaroHagbHasl, CAMHUIHAS MATPULIBI?
UYro Takoe TpeyrosbHast ¥ HyJeBas MaTPHIbI?

UYro Takoe BEKTOP-CTOJIOEI], BEKTOP-CTpOKa?

Kaxk onpenensercs marpuna 1-ro mopsiaka, TpaHCIIOHUPOBAHHAS
matpuna?

Kak mpou3sBecT ciiojkeHHe MaTpUIl U YMHOKEHHE MaTpPHIIBI Ha
qucno?

Kak HaiiTu npousBenenue 2-x Matpui?

Kakue BbI 3HaeTe aeMeHTapHbIe IPeoOpa3oBaHus MaTpuUIL?

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

CdopmynupyiiTe IpaBUiIo TPEYroIbHUKA JUIS BBIYUCICHUS
oTIpenenuTeINs 3 MopsiAKa.

Hasosute cBoiictBa onpenenurens(1-3).

Hasosute cBoiicTBa onpenenuresns (¢ 4-ro, KpoMe pa3yIoKEeHUs 110
3JIEMEHTaM CTPOKHU WU CTOJOMA).

Uro Takoe MUHOD, aJIreOpandeckoe TOoNnoITHeHne?

Kak mpousBecTr pas3nokeHue OnpeesInTeNs 110 3JIeMEHTaM CTPOKH
i crosbma?

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

CdhopmynupyiiTe CBOMCTBA BBIPOXKICHHON W HEBBIPOXKICHHOM
MaTpHIL.

UYro Takoe mpucoeMHEeHHass MaTpuia’?

Urto Ha3BIBaOT 00pAaTHON MaTpHIEH?

Omnpenenure MOHATHS: PaHT MAaTPUIIBI, Oa3NCHBIH MHHOP, CBOHCTBA
paHra MaTpHIBL.

UTo Ha3bIBAIOT CHCTEMOM JIMHEHHBIX YpaBHEHHI?

Kakoii Bu nMeer MatpuuHas (opMa CUCTEMbI JIMHEHHBIX
ypaBHEHHI?

UeM oTIMYAOTCS OCHOBHAS M PACIIUPEHHAs] MATPHUIIBI CHCTEMBI
JTUHEWHBIX YpaBHEHHHA?

CoopmynupyiiTe MOHATHS: PEIICHHE CHCTEMBI JINHEHHBIX
YPaBHEHUI, COBMECTHAs!, HECOBMECTHASI CUCTEMBI.

UTo 3HAYUT PELINTh CUCTEMY JTMHEIHBIX ypaBHeHU? UTo Takoe
ONpeieNIeHHasl, HeOpeelIeHHAasl CUCTEMBI?

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

Uro npencrasinseT u3 ceds merox Kpamepa penienns CucTeMBbl
JIMHEHHBIX YpaBHEHHH?

na-1  OIIK-1  Hcnomssyer
3aKOHBI ¥  3aKOHOMEPHOCTHU
MaTeMaTH4YeCKHX HAayK H HX
B3aMMOCBSI3eH TNpH H3YYCHHUH,
aHaIIN3e OHOJIOTHYECKUX
00OBEKTOB H IIPOLIECCOB
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Uro mpexacTaBisieT U3 ceOs MAaTPUYHBIA METOJ| PEIICHUS! CHCTEMBI
JIMHEWHBIX YpaBHEHUN?

Tema 4 [IpousBonHas GpyHKIMN

1.Cchopmynupyiite onpeseraeHue NPOU3BOIHON QyHKINH.

2. ChopmynupyiiTe npaBuiIa HaX0XJICHUS TPOU3BOAHBIX

3. 3amumute GOpMyIIHl IPOU3BOIHBIX AIEMEHTAPHBIX (PYHKITHI.

4. Yro nazwBatoT nuddepenHuanom GyHKuun?

5. Uemy paBeH muddepeHnnan aprymeHTa?

6. 3ammmwure ¢GOpMYITy NPUOIIIKEHHOTO BBIYMCICHHUA 3HAYCHUS
(YHKIINY B TOUKE

na-1  OIIK-1  Hcnomssyer
3aKOHBI ¥  3aKOHOMEPHOCTHU
MaTeMaTHYecKMX HayK H HX
B3aUMOCBSI3€l IIpU H3YUEHHH,
aHanM3e 6MOIOrHIEeCKHX
00BEKTOB M MIPOIIECCOB

Tema 5 [IpuoxeHne TPOU3BOIHOM K HCCIEIOBAHUIO (PyHKITHIA
1.Copmynupyiite mpasmto Jlomurans.
2.HazoBute ycnoBue Bo3pacTaHust (yHKIHH.
3. HazoBure ycnoBue yobIBaHUS (QyHKINH.
4. HazoBure ycioBue S5KCTpeMyMa (pyHKINH.
5. Chopmynupyiite aIropuT™ HaXOXJICHNS HAUOOJBILIETO U
HaMMEHBLIEr0 3HAYeHUH (QYHKIMH Ha OTPE3Ke.
6. ChopmynupyiiTe anroputM Hcciae0BaHus GYHKINN Ha
BBIITYKJIOCTb.
7. ChopmynupyiiTe anropuT™M HaXOKACHHUS TOUEK Mepernda QyHKIHH.
8. Copmynupyiite 3TaIlBI IIIAHA HCCIICNOBAHMS (DYHKIHH

Ua-1  OIIK-1  Ucnons3yer
3aKOHBl M  3aKOHOMEPHOCTH
MaTeMaTHYeCKMX HayK H HX
B3aUMOCBSI3e TP U3Y4YEHUH,
aHanuse OHMOIOrYecKUX
00BEKTOB M IIPOLIECCOB

Tema 6 HaxoxneHue npou3BOIHBIX
1. Yro Ha3bIBatOT PyHKIHEH?
. Kak onpenenuts, BozpacTatommas uian yobIBaronias GyHKIHA?
. ChopmynupyiiTe HOHATHE OrpaHUYCHHAsT (HYHKIIHS.
. Kakast ¢yHKIust Ha3pIBaeTCs 2JIEeMEHTApHOM?
. Uemy paBHBI CyMMa 1 IIpOM3BeIcHHE OECKOHEYHO MaNbIX QyHKIuMiT?
. Uemy paBeH mpezen Npou3BeeHUs! ABYX (QYHKIHN?
. ChopmynupyiiTe nepBblii 3aMeyaTenbHbIN Mpeaes.
8. Uro Takoe npupalieHue apryMeHTa, npupanieHue QyHKIuu?
[IpowmrocTpupoBaTh ¢ MOMOIIBIO PUCYHKA (TpaduecK).
9. Ompenenute 001aCTh ONPENEICHNUS M 00JIaCTh 3HAYCHUH (DYHKITHH.
10. Chopmynupyiite Teopemy Beliepmtpacca o GpyHKImH,
HETIPephIBHOM Ha OTpE3Ke.
11. Uro Takoe apryMeHT U 3Ha4eHUe QYHKIHHA, rpaduK GyHKIHN?
12. Kakas QpyHKIuMS Ha3pIBa€TCS MOHOTOHHOM?
13. Kak HaiiTi QpyHKIMIO, 0OpaTHYIO TaHHOW?
14. Uro Ha3bpIBaroOT IpezenoM (GyHKIHUU B HEKOTOPO Touke?
15. YUeMy paBHBI IPOM3BEACHUS OECKOHEYHO Majlol ()YHKIIUU HA
YHCIIO U HA OTPaHUYeHHYIO QyHKIIHIO?
16. Uemy paBeH npejies1 npousBeieHus (yHKIIMYA Ha MOCTOSTHHBIH
MHOXHTENb?
17. Chopmynupyiite BTopoi 3aMeqaTeIbHBINA IPEIe MIPH X—>00.
18. OnpenenuTs HEMPEPHIBHOCTh (DYHKIIMH Yepe3 NpUpalleHHE.
19. Kakumu OyyT cymMMa, MpOU3BEACHHE U YaCTHOE HETIPEPHIBHBIX
byHKIHIA?
20. Onpenenuts OrpaHUYEHHOCTD Il HENIPEPHIBHOM Ha OTPE3KE
(hyHKIHM.
21. Ilepeuncnure ciocoObl 3aganus QyHKIINH.
22. Kaxkast pyHKIHS HA3bIBAE€TCS CTPOT'O MOHOTOHHOW?
23. Kaxkast pyHKIIS HA3bIBAETCS CIIOKHOM?
24. Kaxyto (yHKIHIO Ha3BIBAIOT OECKOHEYHO OOIBIION?
25. Ecnu o - GecKOHEYHO Maiasi, To Kakoit Oyaer pynkuus 1/o?
26. UeMy paBeH mpezen 9aCTHOTO ABYX (pyHKITHiA?
27. ChopmynupyiiTe BTOpoi 3aMedaTeNbHbIN npenert mpu x—0.
28. UTo Ha3pIBaIOT TOUYKAMU Pa3pbiBa QyHKITUHN?
29. Korza HenpepbiBHA ci10)KHast QYHKIHSA?

NN AW

UA-1  OIIK-1  Hcnons3yer
3aKOHBl M  3aKOHOMEPHOCTH
MaTeMaTHYeCKHUX HayK H HX
B3aMMOCBA3€H IpU U3YYEHHUH,
aHan3e OHOIOTHYECKHUX
00BEKTOB U MPOIECCCOB
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30. Chopmynupyiite Teopemy bonbnano-Komu uist HerpepbIBHOM Ha
OTpe3Ke (QYHKIIHH.

31. Kak onpenenuTs 4eTHOCTh U HEYeTHOCTh (DYHKIIMU?

32. Kak onpenenuts NEpUOINIHOCTD (PyHKITIH?

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

34. Kakyio ¢GyHKINIO Ha3BIBAIOT OECKOHEYHO MaJIOi?

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

7. Tema 7 Heompenenennsrit  maTerpan. Csotictea. Mertonsr | JI-1  OIIK-1  Hcmomssyer
HUHTETPUPOBAHUSA 3aKOHBI M  3aKOHOMEPHOCTH
1.Yro Ha3BIBarOT EpBOOOpa3HON PYHKINHU? MaTeMaTH4eCKUX HayK H UX
2. YTo Ha3BIBAIOT HEONPEICICHHBIM HHTETPAIOM (QYHKIIHU? B3aUMOCBSI3€H TIPH HU3YUICHUH,
4. Kakue cBOICTBa HEONPEEIEHHOIO HHTETpasla Bbl 3HaeTe? aHau3e OHONIOTNYEeCKUX
5. Kakue MeTo b HHTEIpUPOBaHUS BbI 3HaeTe? 00BEKTOB 1 IPOLIECCOB
6. Kakue ¢popMyJbl M3 TaOJIMIIBI HHTETPUPOBAHMS BB 3HaeTe?.
8. Tema 8 Meron wuHTerpupoBaHusi o duacTsiM B HeompenenaenHoMm | M/I-1  OIIK-1  Hcnoxassyer
HHTErpane 3aKOHBl M 3aKOHOMEPHOCTHU
1. Kakue MeTo/1l MHTETPUPOBAHUS BbI 3HaeTe? MaTEMaTUYECKUX HAyK M HX
2. Kakue ¢opMynsl 3 TaOIUIBI HHTETPHPOBAHHMS BB 3HaeTe? B3aUMOCBSI3€d TIPH HU3YUYCHUH,
3. UYem oTiauyaeTcs METOJ HMHTCTPHPOBAHMS IO 4YacTAM B | aHAIH3E OGuromornaeckux
HEOTPEICICHHOM MHTETpalie OT paHee N3yUIEeHHBIX METOJI0B 00BEKTOB M IPOLIECCOB
9. Tema 9 OnpeneneHublil HHTErpal. MeToAbl HHTEIPUPOBAHUS UA-1  OIIK-1  Ucmoms3yer
1.Yto Ha3pIBaIOT KPUBOJIMHEWHOMN Tpaneuuei? 3aKOHBl M 3aKOHOMEPHOCTHU
2.YT0 Ha3bIBAIOT ONPENECICHHBIM HHTETPaIoM? MaTeMaTHYeCKHUX HayK H HX
3. Ilo xakoif (hopMyJsie BEIUUCIACTCS OMPEACICHHBIA HHTErpa? B3aUMOCBSI3€l NpU H3YUYEHHH,
4. Ilepeuncaure CBONCTBA ONPeNIeNIEHHOTO HHTETpaa. aHan3e OHOIOTHYECKHUX
5. Tlepeuucnutre M OXapaKTEPU3YHTE METOIbl HHTETPUPOBAHUS B | OOBEKTOB M IPOIIECCOB
OIIpeIeIeHHOM HHTerpaie.
10. | Tema 10 IIpunoxkenue ompeneneHHoro uHterpaiga Kk Bolumcienuto | UJI-1  OIIK-1  Hcnmomb3yer
IUIoLIaAeH TIOCKUX Guryp 3aKOHBl M  3aKOHOMEPHOCTHU
1.Yrto mpou3oiaer, eciu MOMEHATh MECTaMH Hpeebl MaTeMaTHYeCKUX HayK U HX
HHTETpUpOBaHU? B3aUMOCBA3€H IIpU H3YUCHHUH,
2. Yto mpou3oiiner, eciu OTpe30K HHTErpupoBanust [a,b] pa3ouTs Ha aHanm3e OGuosornyeckux
JIBE 4aCTH TOUKOU c? 00BEKTOB M IPOLIECCOB
3. Ecnii mogpIHTETpa bHAS QYHKIMS Ha OTpe3Ke [a,b] He MEHseT 3HaK,
TO KaKOW 3HaK UMEEeT HHTerpan?
4.Chopmynupyiite popmyny Herorona — JleitOrmuma.
5. Kak BeMHCINTH IUIOMAMb (UIYpBI, 3aKIIOUYEHHOW MEXKIY
rpadukamu 1BYX QYHKIMA?
11. Tema 11 HaxoxxneHue nHTErpajoB Na-1  OIIK-1  Hcnons3yer
1. CodopmynupyiiTe NoHITHE IEPBOOOPA3HON (YHKIINH. 3aKOHBI M 3aKOHOMEPHOCTHU
2. CdopmynupyiiTe NHOHITHE HEONPEIEIICHHOTO HHTETpaa. MaTeMaTHYeCKUX HayK H HX
3. HazoBure cBoiicTBa HEONpEIEIECHHOTO HHTETpaa. B3aMMOCBA3€H NP H3YUCHHUH,
4. Kakpme MeToxpl NPHUMEHSIOTCS  JUIS  HWHTETPUPOBAaHUS B | aHAIM3E OHOIOTHYECKHUX
HEOoIpeIeICHHOM HHTerpase? 00BEKTOB 1 IPOLIECCOB
5.  CdopmynupyiiTe HOHITHE ONPEIEICHHOTO HHTErpaa.
6. HasoBure cBoiicTBa ONpeNeNeHHOTO HHTETpaa.
7. B d4em 3akirouaeTcsi FreOMETPUYECKHI CMBICI HHTETpaja’?
8. B uem 3aximouaercst pU3NUECKHI CMBICT HHTETpasa?
9. Kakme Meromsl NPUMEHAIOTCS Ui WHTETPHPOBAHMSA B
OTIpe/ieIeHHOM HHTerpae?
10. Kak npumeHsieTcs MHTErpail /sl BHIYUCISHHUS TUIOMIAIeH TIOCKUX
¢buryp?
Kak mnpumensercs wuHTErpajx Aisl BBYUCICHHS OOBEMOB TeI
BpaICHUS?
12. | Tema 12 [uckperHas ciyuaitHas BenuumHa, e€ umcioBbie | /-1 OIIK-1  Hcnonb3yer
XapaKTEepUCTUKH 3aKOHBl M 3aKOHOMEPHOCTHU
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1.Kaxast BenMunHa Ha3bIBAaeTCsl CIIydaiiHON?

2. Kakast BenuvHa Ha3bIBa€TCA JUCKPETHOM?

3. Kakas BenuumHa Ha3bIBa€TCsl HEMPEPHIBHOM?

4. Yro Ha3BIBAIOT 3aKOHOM PACIIPEICIICHIS CITyIaifHON BEIIMIHHBI?

5. B xakoMm BUIe 3aJa€TCsl 3aKOH PacHpeesICHUs CIly4aliHOU
BEJTMYNHEI?

6. Uto Ha3BIBAIOT MATEMATHIECKUM OXKUIAHHEM AUCKPETHOM
CITydaifHON BETMIHHBI?

7. Kakumu cBoiicTBaMu 00JIafaeT MaTEMAaTHUECKOE OXKUATAHNE
CIy4JailHO! BeIHYUHBI?

8. Uto Ha3bIBaIOT AucHepcueil TUCKpeTHOH ciy4aiiHOM BeNUYUHbI?

9. Kakumu cBoiicTBamu 00afaeT AUCIEepCusi Ciy4aifHO BeNU4nHbI?

10. Hanumure Gopmyny Ui HaXOKAEHHUS CPEIHEr0 KBaJpaTHYEeCKOTO
OTKJIOHEHMS JUCKPETHOM CIIy4ailHOW BEJIMYMHBI

MaTEeMAaTUYECKUX HAyK H UX
B3aMMOCBSI3CH TPU HU3YyYCHUH,
aHajau3e OHOJIOTMYECKUX
00BEKTOB M MIPOIIECCOB

13.

Tema 13 HenpepsiBHas ClyyailHas BeJIMYMHA, €€ YHUCIIOBBIC
xapakTepucTUku. HopManbHbIHM 3aK0H pacnpeneneHus

1.Kakas cirydaitHast BeIHYMHA SBISIETCS HETIPEPHIBHOM?

2. Yro Ha3BIBAIOT HHTETPANLHON (QYHKIHEH pacipeneieHus
HEINpPEPBIBHON CITy4ailHON BEIMYUHBI?

3. Yto Ha3wIBaIOT MU GepeHINaTbHON QYHKIIUCH pacpeeIeHIs
HEINpPEPBIBHON CITy4ailHON BEIMYUHBI?

4. Harmmmmre GopMyity HaXOKI€HHUS MaTeMaTHYECKOTO OXKUIaHUS
HETPEPBIBHOM ClTy4ailHOW BEJIUYUHBI.

5. Hanutmre GpopMyity HaX0XICHHS IUCIICPCHU HETIPEPHIBHON
CITy4ailHOW BEJIMYMHBI.

6. Hanumwmre hopmyity cBsizu uHTErpanbHoil 1 muddepeHnmnansHoi
(byHKIMIA pacripeiesIeHus HeNPEPBHIBHOM CiTy4aiiHOW BEJTMYHHBI.

7. Hanmmmte hopMyIry HOpMaJIBHOTO 3aKOHA paclpeaeIeHuUs
HENPEPBIBHON CIIy4ailiHOM BEJIMYUHBI.

8. Harmmme dhopMyity HaX0XKICHHUS BEPOSITHOCTH HONaJaHUS
CIy4ailHOW BENMYUHBI B 3a/IaHHBII HHTEpBAJL.

9. Hanmmmre hopmyity npaBuiia TpeX CHIM.

na-1  OIIK-1  Hcnomssyer
3aKOHBI ¥  3aKOHOMEPHOCTHU
MaTeMaTH4YeCKHX HAayK H HX
B3aMMOCBSI3eH TNpH H3YYCHHUH,
aHaIIN3e OHOJIOTHYECKUX
00OBEKTOB H IIPOLIECCOB

14.

Tema 14 BprunciaeHne XapakTEpUCTUK CIyYalHbIX BEJIMYUH
1. TlonATue cay4alHOTO COOBITHS.
2. Bunsl ciydaiiHbIX COOBITHIA.
3. Kiaccuyeckoe ompejelieHHe BEPOSTHOCTU CIYyYalHOTO COOBITHSI.
CBoiicTBa BEpOSITHOCTH.
4. TloHsATHE OTHOCUTENBbHON YacTOThl. CTaTUCTUYECKOE ONpeiesieHue
BepoATHOCTH. CBOMCTBO yCTOIUMBOCTH.
5. TlonsTe CyMMBI CIy4alHBIX COOBITMH. TeopemMa O BEpOATHOCTH
CYMMBI HECOBMECTHBIX COOBITHH.
[omHas rpymma cooerTuid. Teopema.
[TporuBononoxxHele coObITHA. Teopema.
8. HesaBucumelie coObiTus. TeopemMa O BEpPOSTHOCTH ITPOM3BEIECHUS
HE3aBHCUMBIX COOBITHH.
9. BepostHOCTh TOsIBIIEHHST XOTsI Obl ofqHOTO cOObITHS. Teopema.
YacTHblil ciyydail.
10. 3aBucumble COOBITHS. YCIIOBHAas BEPOSITHOCTb.
BEPOSATHOCTH MPOU3BEACHUS 3aBUCHMBIX COOBITHIA.
11. ®opmyna nOITHOI BEPOATHOCTH.
12. BeposrtHoctu runotes. Dopmyiisl baiieca.
13. Komb6unaropuka. Pazmemenns 6e3 nosropennii. [Ipumepsr.
14. TlepecranoBku 6e3 noBTopeHui. [Ipumepsr.
15. Couerannus 6e3 nosropenuii. [Ipumepsl.
16. Pasmemienus c nosropeHusiMu. [Ipumepst.
17. Coueranus ¢ noBropeHusAMU. [Ipumepsl.
18. TloBTopHble ucnbiranus. Popmyna bepnysmm

No

Teopema o

HUA-1  OIIK-1  Hcnons3yer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTHYeCKUX HayK H HX
B3aMMOCBA3€H IpU U3YYEHHUH,
aHam3e OHMOIOTHYIECKIX
00BEKTOB U MPOIIECCOB
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15. | Tema 15 Bapuaumonssle psjabl pacupeaenenue. Ilokasarenn Bapuanuy.
I'paduueckoe nzobpaxenue

1. 13 xakux yacteil COCTOUT BapUaLlMOHHBIN psa?

2. Kakne moka3zareny BapuaIiii BE 3HaeTe?

3. OxapakTepu3yiTe IOHATHE BapHUaHT.

4. OnummTe NOJIUTOH WK THCTOTPAMMY 9acTOT.

5. OmpepenuTe NOHSITHE YACTOTA.

na-1  OIIK-1  Hcnosmssyer
3aKOHBI ¥  3aKOHOMEpPHOCTH
MaTeMaTHYecKMX HayK H HX
B3aUMOCBSI3€ll IIpU H3YUYEHHH,
aHanMu3e O6HMOIOrHIecKUX
00BEKTOB M MIPOIIECCOB

16. | Tema 16 T'enepanbpHas COBOKYIMHOCTh. Bribopka. JIMCKpETHEIN 1
HHTEPBAIBHBIN PSIBI paclpeeICHAs

1.Yto Ha3BIBAIOT T€HEPAIHHOIN COBOKYIHOCTHIO?

2. Yro Takoe BeIOOpKA?

3. Kakue cBoiicTBa BEIOOpPKH BBI 3HacTE?

4. Kakoil psia pacnpesieieHUs Ha3bIBAlOT AUCKPETHBIM?

5. Kakoii psin pacnipeenieHus] Ha3bIBalOT UHTEPBAIbHBIM?

6. Kak mmpousBecTH IpyNNHUPOBKY BBIOOPKH B MHTEPBAJIBbHBIN psin?

UA-1  OIIK-1  Ucnons3yer
3aKOHBl M  3aKOHOMEPHOCTH
MaTeMaTH4eCKHX HAayK H HX
B3aUMOCBSI3e TP U3YYEHUH,
aHanuse OMOIOrYecKnX
00BEKTOB M IIPOLIECCOB

17. | Tema 17 Bpluucienue XxapakTepUCTUK BEIOOPKHU

1. JlokanbHas TeopeMa Myaspa — Jlarmaca.

2. MWHrerpampHast Teopema Myaspa — Jlamnaca.

3. 3aKkoH pegKuX COOBITHIA.

4. BeposTHOCTb  OTKJIOHEHHS  OTHOCHTENBHOH  4YacTOTBI  OT
MIOCTOSTHHON BEPOSITHOCTH.

5. CiyuaiiHple BenmUUuHBL. J[HCKpPETHBIC W HETPEPHIBHBIC CIyYaiHbIC

BEJIMYMHBI.

6. 3akon pacnpeneneHus. Psjg pacnpeneneHus. MHOroyrojibHUK
pacipeeneHus.

7. buHOMHWHANBHBIN 3aKOH pacnpenenenus. [[pumepsr.

8. Pacmpenenecnue [Tyaccona. [Ipumepsr.

9. Yucnossle XapaKTEPUCTUKU CIIy4aiHBIX BEJIMYHH.

Maremarudeckoe oxxkumanue. CBOHCTBA.
10. YucnoBele XapaKTEPUCTHKH CIyYaWHBIX BENWYHH. Jlucmepcus.
CaBoiicTBa.
YucioBbIe XapaKTEPUCTUKHU CITyJalHBIX BenudnH. CpenHee
KBaJ[PaTHIECKOE OTKIOHCHHE

na-1  OIIK-1  Hcnomssyer
3aKOHBI ¥  3aKOHOMEPHOCTHU
MaTeMaTH4eCKHX HAayK H HX
B3aMMOCBSI3eH NpH H3YYCHHUH,
aHaIIN3e OHOJIOTHYECKUX
00OBEKTOB H IIPOLIECCOB

18. | Tema 18 UrtoroBoe TecTUpOBaHUE

HUA-1  OIIK-1  Hcnonesyer
3aKOHBl M 3aKOHOMEPHOCTHU
MaTeMaTHYeCKUX HayK H HX
B3aMMOCBA3€H IpU U3YYEHHUH,
aHam3e OHOIOTHYECKHUX
00BEKTOB M MPOIIECCOB

Kputepun oreHku oTBeTa JOBOISATCS O CBEACHHS OOy4alOUIUXCS B Hadalle 3aHSITHIA.
OrnieHka 00BSBIISETCS 00YUaIONIEMYCsl HEITOCPEICTBEHHO MOCIIe YCTHOTO OTBETA.

Ilkana Kpurtepnu oneHnBanus
Onenka 5 - 00y4JaroNuiics MOJHO YCBOUJ YUEOHBIH MaTepua,
(oTnu4HO) - TOKA3bIBACT 3HAHNE OCHOBHBIX MOHATHH TEMBI, TPAMOTHO MOJIB3yETCSI TEPMUHOJIOTHEH;

OIMCAaHUs SIBJICHHUHN U MPOLCCCOB,
IIOCJICA0OBATCIIBHOCTH,

IpUMepamu;

- MPOSIBIIIET YMEHHE aHAIM3MPOBaTh W 0000maTh HHOOPMAIMIO, HABBIKA CBSI3HOTO
- JIEMOHCTPUPYET YMCHHE W3JIarath Y4eOHBIH MaTephal B ONPEACICHHON JIOTHYCCKOMH
- TMIOKa3bplBAa€T YMEHHE WJUIFOCTPUPOBAaTh TEOPETUYECKUE TOJOKEHUS KOHKPETHBIMU

- IEMOHCTPUPYET CPOPMUPOBAHHOCTh U YCTOWYHBOCTh 3HAHUH, YMEHUI U HABBIKOB;
- MOTYT OBITH JOIYINEHH OJHA—/IBE HETOYHOCTH MPH OCBEIIEHHUH BTOPOCTETICHHBIX

BOIIPOCOB
Ornenka 4 OTBET Y/IOBJIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OIEHKY «5», HO TIPU 9TOM UMEET MECTO
(xoporro) OJIMH U3 HEIOCTATKOB:

COACPKAHNUE OTBETA,

- B YCBOCHHMH Y4YeOHOTO MaTephayia IOIMYIICHb HEOOJbIIHE NPOOENbl, HE HCKAa3HBIINE
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- B U3JIOKCHUU MaTepHraa JONYIICHbI HC3HAYUTCIbHBIC HCTOYHOCTHU

Ouenka 3 - HENOJIHO WJIM HETIOCIIeIOBATEIbHO PACKPBITO COJep)KaHUEe MaTepuaia, HO IoKa3aHo ollee
(YIOBNIETBOPHUTENIFHO) | MOHMMAHUE BOMPOCAa M IPOAEMOHCTPUPOBAHBI YMEHHs, JOCTATOYHBIC ISl JalbHEHIIEero

YCBOGHUSI MaTepuara;
- UMEJUCH 3aTPyIHEHUS WM IOMYIIEHB! OIMUOKHN B OMPEICIICHUN ITOHITHN, NCTIONb30BaHIN
TEPMUHOJIOTHH, OIHCAHWH SBICHHA W TIPOLECCOB, WCIPABICHHBIC IIOCIIE HABOISIINX
BOIIPOCOB;
- BBIBJIICHA HENOCTaTOYHAs c(OpMHPOBaHHOCTh 3HAaHWH, YMEHWA W HaBBIKOB,
oOyJaronuiics He MOJKET IPUMEHHUTH TEOPHIO B HOBOH CHUTyallnu

Orenka 2 - HE PacKpPHITO OCHOBHOE COMEpKaHNE YIeOHOTO MaTepHaa;

(HEyIOBIIETBOPHUTEIHHO)

- oOHapy)keHO HE3HaHHWE WJIM HEIMOHUMaHWe OoNbIIel WM Hambojee BaKHOH YacTH
yueOHOTO MaTepHaa;

- JIOMYIICHBI OIIMOKH B OMNPEICIICHUM TMOHSATHHA, MpPU HCIOJb30BAHUU TECPMUHOJIOTHH, B
OTNMCAaHUM SIBJICHUH M TMPOICCCOB, PEIICHUH 3ajad, KOTOPbIC HE WCIPABICHBI IOCIE
HECKOJIbKMX HABOJSIIUX BOTPOCOB;

- He c(OpPMHUPOBAHBI KOMIICTCHI[UH, OTCYTCTBYIOT COOTBETCTBYIOIIHMC 3HAHHS, YMCHHS U
HABBIKH

Otyer 110

4.1.2 OT4yer no npaKkTu4eckoii padore
MPAKTUYECKOH pPabOTe HCHONB3YeTCS [UIsl OIEHKM KadecTBa OCBOCHHS

oOy4aromuMcsi OCHOBHOHM TMpodeccrnoHalbHON 00pa30BaTeNbHOM MPOTrpamMMbl MO OTIEIbHBIM

TCMaM

JIUCLUIIIINHEL

Ortuer OLICHUBACTCS OIICHKOM «OTIIMIHOY, «XOPOIIOY,

«YJOBJIETBOPUTEIILHO» WJIM «HEYJIOBJIETBOPUTEIIHO» WM OLIEHKOM «3aU4TE€HO», «HE 3aU4TCHO».
OrneHka «3a4TeHO» CTaBUTCS 00ydaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUAM,
YCTaHOBJICHHBIM JJIS1 TOJIOKUTENIBHBIX OIICHOK («OTIHYHOY, «XOPOIIO0Y, KyJAO0BICTBOPUTEILHOY).
OTuer 1o NMpakTHYECKOW padoTe MPEACTABISAETCS B BIIE MUCbMEHHON paOOThI WM B BUJIE
daiina, comepkaliero penieHue pPAacCMOTPEHHBIX Ha 3aHSATUU TMPUMEPOB U BBINOJHEHUE
YIPaXHEHUH JIJIs1 CAMOCTOATEIbHONU PadOThI.
CogepxaHue OT4eTa W KPUTEPUU OIICHKH OTBETa JOBOSTCS 0 CBEACHHUS OOYYarOIIUXCS B
Hauase 3aHsaTHi OneHka 00bsBIsieTcs 00yJaroIeMycs HEMOCPEACTBEHHO MOCTIe Caul OTYEeTa.

IIkana Kpurtepnu oneHnBanus
Oruenka 5 - U3JI0XKCHUE MaTepUaa JJOTMIHO, IPaMOTHO;
(OTIMYHO) - cBOOOTHOE BJIaJICHHUE TEPMHUHOJIOTHEH;
- YMCHHE BBICKA3bIBaTh U O0OCHOBATh CBOM CYXKICHHWS IPU OTBETE Ha KOHTPOIHHBIC
BOTIPOCHI,
- YMEHHUE ONHCHIBATH 3aKOHBI, SIBIICHHUS U TIPOLIECCHI;
- YMEHHUE MMPOBOJNTH M OLICHUBATH PE3YNIbTaThl H3MEPCHHUI
Ouenka 4 - U3JI0XKCHHE MaTepHaa JIOTHIHO, TPaMOTHO;
(xopom0) - cBOOOTHOE BIIAJICHUE TEPMHHOJIOTHEIH;
- OCO3HAHHOE MPUMEHCHHE TEOPCTUYCCKUX 3HAHWU JUIS OMHCAHUS 3aKOHOB, SIBICHHNA U
MPOIIECCOB, MPOBEJACHUS W OICHUBAHUS PE3yJbTATOB HM3MEPEHHN, HO COACPIKAHUE U
(dhopma 0TBETa MMEIOT OTACIbHBIC HETOYHOCTU
Ornenka 3 - U3JIOKEHHE MaTepuaja HEeMOJHO, HeTIOCIIEI0BATEILHO;
(YIOBIETBOPUTEIHHO) | - HETOUHOCTH B ONPEICIICHUH MOHATHIA, B IPUMEHCHUN 3HAHUHN I OMMCAHUS 3aKOHOB,
SIBICHUA M TIPOILIECCOB, PEIICHUS KOHKPETHBIX 3a7ay, MPOBCACHHS U OICHUBAHUSI
Pe3yIbTaTOB H3MEPCHUN;
- 3aTpyIHEHUS B 000OCHOBAaHHH CBOUX CYKICHUH;
- 0OHapY)KUBACTCA HEJOCTATOYHO TITYOOKOE MOHMMAaHNE HU3YYECHHOTO MaTepralia
Orenka 2 - OTCYTCTBUE HEOOXOAMMBIX TEOPETHUCCKUX 3HAHMIA;
(HEYIOBIICTBOPUTEIBHO) | - MOIMYIICHBI OMIMOKU B OINPEACICHUU IMMOHATHH W ONKCAHWH 3aKOHOB W IIPOLIECCOB,
HCKA)XEH WX CMBICI, HE PCIICHBI 3a/layd, HE MPaBWIBHO OIICHUBAIOTCS PE3yJIbTATHI
U3MeEpeHuil;
- He3HaHHE OCHOBHOTO MaTepHajia y4eOHOW MpOorpaMMBl, JOITyCKAIOTCs IpyOble OmIOKN
B M3II0KEHUH
[Ixana Kpurepuu onieHuBaHus1
OlIeHKA «3aYTCHOY - U3JI0KCHUE MaTepHaa JJOTMYHO, TPaMOTHO;
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- cBOOOIHOE BIIAJICHUE TCPMHUHOJIOTHUCIH;

- YMCHHE BBICKA3bIBATh M OOOCHOBATh CBOW CYXKICHHUS IMPH OTBETE HAa KOHTPOJBHBIC
BOIIPOCHI;

- YMEHHE ONHCHIBATh (HN3NIECKHE 3aKOHBI, SIBJICHUS U IIPOIIECCHI;

- YMEHHUE IPOBOAUTH U OLICHUBATH PE3YNIbTAThl H3MEPEHHIA;

- CIIOCOOHOCTD pemaTh HHKCHEPHBIC 33/1a4H (IOMYyCKaeTCsl HaJTMIHe MaJlO3HAYNTEIbHBIX
OIMOOK MIJIM HETOCTATOYHO MOTHOE PACKPHITHE COJIEPKAHKE BOIIPOCA MITH TOTPEITHOCTh
HETPUHIMITHAIEHOTO XapaKTepa B OTBETE HA BOIIPOCHI).

OneHka «He 3a4TEHO»

- OTCYICTBHE HEOOXOAWMBIX TEOPETHUYECKHX 3HAHHH; IOMyIIEHb OMMOKH B
OTIPENCTICHUN MOHSATHH W ONHCAaHWK (HU3WIECKUX 3aKOHOB, SBICHHH M IIPOIIECCOB,
HACKAKEH KX CMBICI, HE PEIICHbl 3a]aud, HE IPAaBUIbHO OLICHUBAIOTCA PE3YJIbTATHI
HU3MEpEHUl;

- He3HaHHE OCHOBHOTO Marepuajia y4eOHOW MpOrpaMMBbl, JIOMYCKAIOTCs rpyOble OMIMOKH
B U3JI0’KECHUU.

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

Tema 1 «Marpunbl. JledicTBUSI HAX HUMW»

HpaKanecxoe 3aJaHMe:

Bpruucianrn:

1. 5A
2.2B

3. 5A+B:;
4. A-2B;

5. A*B

ecia A =

1.

N

e

A=

>

>

2). (0 -1
4 1 2

Boeruncnuts matpuny C = 5A — B, rne

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

0 4 1 -2 1 5

Jansl matpunel A u B, Haiitu Mmatpuny C = A - B.
1 2 0
1 2 -1 A
, A=-1 -3 0
31 0
1 4 1
10 -8 A -03 -0,7
7 -3) 12 31

. 1 2
A=
3 4

Haiitu A2, rae
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Bonipocsl 1 3agaHus 1JI KOHTPOJISI 3HAHU M

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

NGO~ WND

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

IIpakTnyeckoe 3aganue 1: PemuTh cucTeMbl IMHEHHBIX YPaBHEHUN
OTanel BHIIOJHEHUS 3aJaHNs:

1. Meronom I"aycca:

2. Merogom Kpamepa

1.1. 1.2.

dxn - x,+dr, =15,
3x—xg+xy =8

—in+r, +x, =0

1.3.
dx -3r,+3x, = -4,
2y —xptr =2,

n+r, +x =14

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

11.

dx - r,+dr,

in-x,—x, =3
—ntdn-x=-0,

-n-r,+3r, =2

1.4.

nt+r,-x=0,

H-Et =4,

—nt+r+rn =2

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

dx+x,+4x, =2

Bomnpocsl 1 3a1aHUA VI KOHTPOJISI 3HAHM M.
1. Yro Ha3bIBAIOT CUCTEMOM JTMHEWHBIX YpaBHEHHM?
2. Kaxoii Bug nmeet MaTpudHas opmMa CUCTEMbI TMHEWHBIX YpaBHEHH?
3. UeM OTIMYAIOTCS OCHOBHAS M paclIMpeHHAast MATPUIbl CUCTEMbI JIMHEHHbBIX
ypaBHEHUN?
4. CdopmynupyiiTe MOHATHUS: PELICHHE CUCTEMBI JMHEHHBIX YPAaBHEHUH,
COBMECTHAsl, HECOBMECTHAsI CHCTEMBI.
5. Yo 3HAUMT pEeIIUTh CUCTEMY JIMHEHHBIX ypaBHeHUI? UTo Takoe
OlIpezieNICHHAas1, HEONPEIEICHHAs CUCTEMBI?
6. Uro npexacrasnsger u3 ceds meTol ['aycca peleHus: CUCTEMbI JIMHEHHBIX
ypaBHEHUN?
UYro npencrasinseT u3 cedst Meto; Kpamepa perienust cucteMbl JINHEHHBIX YpaBHEHUH?
Tema 3 «@opmyasl Kpamepa. Metoa I'aycca»
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IIpakTuyeckoe 3axanue 1: Bapuanr 1
1. PemuTh cucteMbl TMHEHHBIX ypaBHEHUH 1o popmynam Kpamepa u meronom ["aycca:

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

Bonpocs! u 3aganus 1Jisi KOHTPOJIs 3HAHUIA.
. Chopmynupyiite onpeaeneHue MaTpHIIbl, €€ pa3Mep U 3JIEMEHTHI.
. Kax Ha3pIBaIOT 1uaroHany MaTpuib?
. Kakue mMaTpuiipl Ha3pIBatOT paBHBIMU?
. Uto Takoe KBajpaTHasi, TMaroHajabHast, eANHUYHAS MATPHIIBI?
. Uto Takoe TpeyroyibHasi U HyjeBas MaTpULbl?
. Uto Takoe BeKTOp-CcTO0eI], BEKTOp-CTpOKa?
. Kax onpenensercst matpuna 1-ro nopsijka, TpaHCIOHUPOBaHHAsA MaTpuLa?
. Kax mpousBectu crnoxxeHre MaTpuil 1 yMHOKECHHE MaTPHUIIBI HA YHCIIO?
. Kax HaiiTu nmpousBeneHue 2-x MaTpuir?
10.  Kaxkwue BbI 3HaeTE DJIEMEHTApHBIE MPeoOpa30BaHMSI MATPUIL?
11.  Kak BBIYHMCIHUTB ONpEACIUTEIb KBaapaTHON MaTpuilsl (1, 2, 3 mopsiaka)?
12.  CdopmynupyiiTe mpaBUIO TPEYTOJIBHUKA ISl BBIYUCICHHUS OTIPEICITUTENS 3
HOpsIZIKA.
13. Hasosure cBoiicTBa onpeaeauressi(1-3).
14.  Hasosure cBoiicTBa onpeaenuTens (¢ 4-ro, KpoOMe pazIokKeHHs M0 IEeMEHTaM
CTPOKH WJIM CTOJIOIA).
15.  Yto Takoe MUHOD, areOpandeckoe 0mnoIHeHue?
16.  Kak mpou3BecTH pa3iio>KeHHE ONPENEITUTEINS MO HIEMEHTaM CTPOKH HMJIH CTOJ0ma?
17.  Yto Takoe BeIpoXkAeHHAas (0COOEHHAas) U HEBBIPOXKICHHAs (HEOCOOCHHAs)
MaTpHIIBI?
18. Chopmynupyiite cBONCTBa BHIPOKICHHON U HEBBIPOXKICHHON MATPHIL.
19. Uto Takoe npucoeAMHEHHAsT MaTpHIla?
20.  Yro Ha3pIBatOT 00paTHON MaTpHUIIeH?
21.  OmnpenenuTe MOHATHUS: paHT MaTPUIIBI, 0A3UCHBI MHHOP, CBOMCTBA paHTra
MaTpHIIbL.
22.  Yto Ha3BIBAIOT CUCTEMOU JIMHEWHBIX ypaBHECHU?
23.  Kakoii Bux numeer MatpuyHas popMa cUCTEMBI JIMHEHHBIX ypaBHEHU?
Tema 4 «IIpousBognasi QyHKUIMI
IIpakTHyeckoe 3axanue 1: caMOCTOSTEIHHO BBITOJHUTE 33JJaHUS IO UCTIOIb30BAHUIO
dbopmyn u mpaBmi qudGepeHpoBanms, a Takxke GopMysbl TPUOTHKEHHOTO BEIYUCICHUS
3Ha4YeHHs (YHKIHUU B TOUKE C OMOIIbI0 tuddepeHiuana.
DTarnbl BHIIOTHEHUS 331aHUS:
|. Haittu npousBoHyto u nuddepeniman GpyHKIni:

1) y=2x*-03x"+3 2) y:%xl4—§x6+x2/3

OO ~NOoO Ol WN -
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3) y=23{/?—3i/?+2x 4) y:4x5+%—1
X

5) y=>-%x+ 6) y= 2+ _3Jx
X X X

1

Il . Haiitu npon3BOoAHYIO CyMMBI U Pa3HOCTH ()yHKIIUH:

)y=2e*+4 2) y =sinx + Inx
3) y = 3cosx — 5x 4 y=2"+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5
7)y =2Inx — e* + X2 8) y = 2c0sx + 3sinx
g)yzex—x3 10)y:Inx+2X
17) ¥Y=5"-x° 12) ¥ =sin X+ 2cosx—3x
I1l. HaiiTu mpon3BOIHYIO MPOU3BEACHHS U YACTHOTO (QYHKIIHI:
1)y:xslnx 2)y:sinxx3
y = X y= 5x+3
3) 2x° -3 4) 2x2

IV. HailiTu npon3BoAHYIO CIOXKHONW QyHKIUU:
1) y = (2x? =3)° 2) y = (sin x—cosx)’

3) V=3 —2x g V=19°02x" -3
5) Y =3/(2x-5)° 6 Y= In(2x2 - 3)

7 y = cos’ 3x 8) y = 2'% 4 xsin 2x
y= arcsin x
9) V= 5% — x*tg2x 10) arctgv/x® -1

V Haiitu npubikeHHOe 3HauUeHHe:

1) sin 46° 2) V25,02

3) 1946° 4821

5) f (x)=37x*-8x-16 nmpu x=4,05

f(x):1x3—5x2 +x-1 npu x=0,01
6) 2

Bonpocel 1 3a1aHuA 1)1 KOHTPOJIS 3HAHU .
1.Chopmynupyiite onpeaeneHne Mpou3BOTHON (PYHKITUH.

2. Copmynupyiite mpaBuiIa HaX0XKIACHUS TPOU3BOIHBIX

3. 3anumute GOpMYIIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKITUI.
4. Yro HazeiBatoT nuddepennuanom GpyHkuun?

5. Yemy paBeH nuddepenuuan aprymenra’?
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6. 3anummuTe hopMyiTy MPUOIMIKEHHOTO BBIYUCIICHUS 3HaUYeHUS (PYHKITUU B TOUKE.

Tema 5 «IIpusokeHue NPOU3BOAHOM K MCCJIET0BAHUIO QYHKIUID)
IIpakTHyeckoe 3a1anue 1: caMOCTOSTEIBHO BBIMOJIHUTE 3aJaHUS
Dranbl BHIIOJHEHUS 3aJaHUs:

|. BoruucauTh npenensl, UCronab3ys npasuio Jlonurans:

. -1 . Inx

L I!D;l esin X " I![px_—l
— 2 —

2 ILO Cossir:(x : 8 IX'ED XZX— 3xi 2
e it

. - . 2_14+In2
4 |!£[l iz —i 10 |!£T01 : sinJ; n
5. |!m ;(z :j 11. |lm elxn—xe

. sin X . cosx-—1
> I!D;] cosx —e* e IHO e* -1

Il. HccnenoBath PyHKIMIO U TOCTPOUTH €€ Irpaduk
1) y= %x" —gxz
yy=e”
3

3 y= IBiCx2

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

Bonpocsl 1 3agaHus 1y KOHTPOJISA 3HAHM .

1.Chopmynupyiite npaBuio Jlonurans.

2.HazoBute ycnoBue Bo3pacTaHUs (PyHKIIHH.

3. HazoBuTte ycnoBue yObIBaHUS (PYHKIIHH.

4. HazoBure ycioBue dKkcTpeMyMa () yHKITUH.

5. ChopmynupyiTe alropuT™M HaXOXKICHUS HAUOOJBIIEr0 U HAMMEHBIIIETO 3HAYCHU I
(GyHKLNU Ha OTpE3Ke.

6. ChopmynupyiTe alropuTM UCCIIeT0BaHUs (YHKIIUU HA BBITTYKIOCTD.

7. ChopmynupyiiTe anropuT™M HaXOXKACHUS TOUEK Mepernda QyHKIUH.

8. ChopmynupyiiTe 3Tamsbl MIaHa UCCIETOBAaHUS (PYHKITUH.

Tema 6 «Haxo:xnenne npon3BoAHBIX»
IIpakTHyeckoe 3axanue 1:
Bapmuanr 1

1 1
1. HaiiTi uHTEpBaibl MOHOTOHHOCTH U SKCTPEMYMBI pyHKUIUU: Y = 2 x*+2x-x2.

3

2. Ucnionw3ys npasuio JlonuTans, HAWTH CIETYIOIMIKNE TPEACIIbL:
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sin 5x 2) Lim Lnx

X—>+00 X

1) Lim

0 sin10x '
3. Haiitu cnemyroniue npeaeibl:

lim (22 +4x-1)
a) X—1
. 2x%—14x
lim .
6) *7° 2X° +4X
4. HaiinguTe npou3BOAHbIC (DYHKIIHIA:
2 ¥=3¢ +7xUx ;
y= 1+tg2x
B) 1-tg2x ;

5. Haiitu nnpenenst:
. 3X
Im —

a) x=>0 SIN X

1. HaliTin mHTEpBAIIBI MOHOTOHHOCTH U SKCTPEMYMBI QYHKIIUU: Y =

. 5x®-3x*+4
B) > X —7X

. X’+5x+6

Iim ———
F) X—>-3 X+3

6) y=e5><(2_x3);

r) y=(x*—4J/x+3)"

3x
lim (1— Ej
6) X—>00 X

Bapuanr 2

2. Ucnonb3ys npasuiio Jlonurans, HAWTH CleaylOIINUe MpeIebl:

1) Lim £%3X. 2) Lim&—¢

H% COS X x>0 8in X

3. Haiitu npenemns:
lim (5x3 —18x)
a) X—3
. 2x% —4x
Iim 3
6) 0 3X+ 6X
4. Haiinute npon3BOAHbIE (DYHKIIHIA:
2) y =5x* +6x8/x .
y= 1+ctgdx
B) 1-ctg4x .
5. Haiitu nnpenenst:
. 5sin 7x
lim ———
a) x>0  3x

X3

+X

) X2 —x+1
p) ¥7* 2X" +3X -2
2x? —5x—3

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

r) y=(3X—\/;+1)5_

lim (1— 3% )x

6) Xx—0

Bonpocel k Teme IuddepeHunanbHoe HCHUCIEHHE

1. Uto Ha3wBatOT GyHKIIUEH?

2. Kak onpenenuts, Bo3pacTaromias Wi yosiBaromas pyHKIus?

3. ChopmynupyiTe MOHATHE OTpaHUYEHHAs (DYHKITHS.

4. Kakas (yHKIMS Ha3bIBAETCS 2JI€MEHTapHON?

5. YeMy paBHBI cyMMa U NPOU3BEIACHUE OECKOHEUHO MaJIbIX (PYHKIIHI?




6. Uemy paBeH mpezel Mpou3BeIeHUs 1BYX GyHKITANA?

7. ChopmynupyiiTe nepBblil 3aMeyaTeNIbHbIN Mpeaed.

8. Uto Takoe mpupaileHue aprymMmenTa, npupaiienue ¢pyukuuu? [IpousuoctpupoBats ¢
MOMOIIBIO PUCYHKA (Tpaduueck).

9. Onpenenute 06IacTh ONpeeneHus U 00JacTb 3HaUCHUN (PYHKIIHH.

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

Cdhopmynupyiite Teopemy Beliepmtpacca o GpyHKIMH, HENPEPHIBHON HAa OTPE3KE.
UTto Takoe apryMeHT 1 3HaueHue PyHKIuH, rpaduk GyHKIIUHU?

Kakas ¢yHKIMS Ha3bIBa€TCSI MOHOTOHHOM?

Kak naiitu ¢pyHkmnuro, oOpaTHyrO 1aHHON?

Urto Ha3BIBAIOT MpeesioM (DYHKIIMH B HEKOTOPOM TOUKe?

Uemy paBHBI IPOU3BEICHUSI OECKOHEYHO Mol (GyHKIIMHM HA YUCIIO U Ha

OTPaHUYEHHYIO (QYHKIHIO?

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
. Kak onpenenuts 4eTHOCTh ¥ HEUETHOCTD (PYHKIIUH?
32.
33.
34.

31

Uemy paBeH mpenes Npou3BeeHus] QYHKIMH HA TTOCTOSIHHBIA MHOXKHUTEINb?
ChopmynupyiiTe BTOpOi 3aMedaTeabHbIN peIes MpH X— 0.

Onpenenutb HENPEPHIBHOCTH QYHKIIMH Yepe3 MpUpalieHue.

Kakumu OynyT cymma, mpou3BeeHHE U YaCTHOE HETIPEPHIBHBIX (YHKIUI?
Onpenenutb OrpaHUYEHHOCTD ISl HETIPEPHIBHOM Ha OTpe3Ke (PYHKLIUU.
[lepeuncnure ciocoObl 3aJaHUS PYHKIIHH.

Kakas ¢yHKIMS Ha3pIBa€TCsl CTPOr0 MOHOTOHHO?

Kakas ¢pyHKIMs Ha3bIBaeTCS CIOKHON?

Kakyto ¢pyHKIHI0 Ha3pIBatlOT OECKOHEYHO OOIBIION?

Ecnu o - 6eckoHeuHo manasi, To Kakoi oyaer pynkuus 1/a?

UYemy paBeH Ipeiea YaCTHOrO ABYX (yHKIUI?

Cdopmynupyiite BTopoit 3aMevarenbHbli mpenen npu x—0.

Urto Ha3bIBAIOT TOYKAMU pa3pbiBa PyHKIHH?

Korna nenpepsiBHa cinoxkHast GyHKIUS?

Chopmymupyiite Teopemy bonbiiano-Komm mist HempepbIBHOM Ha 0Tpe3ke QyHKIIUH.

Kak onpenenuts nepuon4HoCTs QyHKIUU?
Uto Ha3bIBaeTCS OKPECTHOCTHIO C IICHTPOM B TOUKE Xo U PAAHYCOM €7
Kakyto ¢pyHKIHIO Ha3bIBalOT OECKOHEUHO MaIoi?

35.Yemy paBeH npezes CyMMbI (pa3HOCTH) ABYX (YHKITHI?

Tema 7 « Heonpenesennsiii uHTErpaJ. Cpoiicrea. Meroabl HHTErpHPOBAHUS

IIpakTH4eckoe 3a1aHue:

Haiitu unTerpansl.

Oranel BHIIOJHEHUS 3aJaHNS:

1. Mcnionp3yst HEMOCPEICTBEHHOE MHTETPUPOBAHKE
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Bonpocs! n 3a5anus 1JIsi KOHTPOJISI 3HAHUH.

1.Yro Ha3pIBatoT nepBooOpa3HON QyHKIUU?

2. Yo Ha3bIBAIOT HEOIPEIEIEHHBIM UHTErpasioM (PYHKIIMU?

4. Kakue cBoiicTBa HEOINIPEAEIEHHOTO HHTErpaa Bbl 3HaeTe?

5. Kakue MeTosibl IHTETpUpOBaHMsI Bbl 3HaeTe?

6. Kakue gopmyssl u3 TabIUIbl HHTETPUPOBAHNUSA BbI 3HaeTe?

Tema 8 « MeTox HHTerpUpPOBAHMS 110 YACTSIM B HeONpeleJIeHHOM MHTerpaJie»
IIpakTuyeckoe 3axanme 1:

Haiitu naTerpas.

Dranbl BHIIOJHEHUS 3aJaHUs:

28



*

..J.'-E"j"{i:l.' ;:‘_:'-J'I:,ﬂ:r_

x e . 'mn — x)udx.
.{Il - 32} In xdv. .;! In® x d.,

lM . .x sin Jx de.

- “IT -
. --]a::-r-nfr. .'u'::—d-:f:.

Jeos™ x -
v2-x'dk xcos” xax.

.a:clg-u'?.r- | d. .Eci:.—n—ﬂll;dx.
L = X

. B
x* cosx d. i'f'lf"‘“;*t‘-
cos{inx)dy. e¥" dy.
Ikl = x + 41 rrJrI:.'. ﬂﬁr
- * 2K
.;ngj;.;.t:; .'rlnl_ * .
d o | + x
cos” (Inx)ax. xrarcigirdy,

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

1. Kakue MeTo/pl HHTETpUpOBaHUsI Bbl 3HaeTe?

2. Kakue ¢opMmyibl U3 TaOIUIbl HHTETPUPOBAHUS BbI 3HAaETE?

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

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

BbruucnuTh MHTErpalibl pa3InyHbBIMU CIOCOOAMH.

OTanbl BLITOJHEHUS 3aJaHus:
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Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.
1.YTo Ha3bIBaIOT KPUBOJMHEHHOMN Tpanenuen?
2.Yt0 Ha3bIBAIOT OINPEAEICHHBIM UHTETPAJIOM?
3. 1o kxakoit popmyse BBIYUCIIAETCS ONpeaAeIeHHBIA HHTEeTpa?
4. Tlepeuucnute CBOMCTBA ONPEAEICHHOTO HHTETpaIa.
5. IlepeuncnuTe W OXapakTepU3yHTe METOAbl MHTETPUPOBAHHS B OIPEACICHHOM
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:

1, p=32-z p=-dz

2 w=3/x, y=3/%, £ =d,

3. r=5—y% T = —4y

4. yp=+e2 -1, y=0, z = |nd,

. y=ging, y=cosxz, =0 (z=0)
6. y=T, y=1/z, r = 16.

Bonpocsl 1 3a1aHusA VI KOHTPOJISI 3HAHM M.

1.Yto npousoiiner, eciiv HIOMEHATh MECTaMH NPEAEIIBl UHTErPUPOBAHUA?

2. UTto mpou3oiaeT, €ciii OTPE30K HHTETpupoBaHus [a,b] pa30UTh Ha IBE YaCTU TOUYKOM
c?

3. Ecm monpiaTerpanbHas GyHKINS HA OTpe3Ke [a,b] He MeHseT 3HaK, TO KaKO# 3HaK
UMEET UHTErpan?
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4.Chopmynupyiite popmyny Herotona — Jleitoaua.
5. Kak BBIYUCIUTG TUIOMIAL QUTYPHI, 3aKITIOYCHHON MEX Ty rpaduraMu ABYX QyHKIIHii?

Tema 11 « Haxo:xaeHne HHTErpajaoB»
IIpakTnyeckoe 3axanue 1:

«HMuTerpipoBaHie GyHKUHH 0AHOIT MepeMeHHO»
19 - BapuanT

Haiiti HHTETpallbl C/IedyOULHX ttpym\'unﬁ_
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KouTtponsuaa pabora no teme:
«HuTerpupoBanye GyHKUHH 01HOH MEPEMEHHOHY
18 — Bapuanr

= HaiiTH HHTEIrPIbl CASAYIOUIHX QYHKLMIL:

/1 L I(E—Bu‘)u‘u 6. .[(“_- + 3x)7 dv
N | R ] ‘I . e
%’? 2. J‘|’—_.-—"3—-—i- a 7 { 1”?1
WX X’ vxT =12
3 ll Ve ar g —'uos 3x dx
*3 n
e Tk
4. B2 9. .[t"
34 a o
-’ ‘): I 1 . -
5. | 2 —T___!di' 10. f.v-bin.\':i\'
\ Vl-z b

%
HaxoxnaeHnue HHTCI'paJIOB

BOHpOCbI o TeMe HHTeraJ’leOB HCYHUCJICHHUC
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ChopmynupyiiTe TOHATHE TIEPBOOOPA3HON (HYHKIIUH.

CdopmynupyiiTe MOHATHE HEOTPEEIEHHOTO HHTETpaa.

HazoBuTe cBoiicTBa HEONpeAEIEHHOTO HHTErpaa.

Kakue MeToabl MPUMEHSIOTCS 1711 UHTETPUPOBAHUS B HEOIIPEACIICHHOM UHTErpase?

CdopmynupyiiTe MoHATHE ONPEIEICHHOTO HHTETpaja.

HasoBute cBOMCTBA ONPEEICHHOIO UHTETpaa.

B ueM 3akmnroyaeTcss reOMETpUYECKUNM CMBICIT HHTETrpana?

B gem 3akimovaercss pU3NUECKUil CMBICT HHTETpasia?

Kakue MeTobl NpUMEHSIOTCS JJ11 MHTETPUPOBAHUS B ONPEAEICHHOM UHTerpasie?
. Kak nmpumensieTcst uHTerpani 1yisi BBIMUCICHUS TUIOIIA el TIOCKuX (Guryp?
. Kak npumensiercst unterpan Jyist BBIYUCIECHUSI 00BEMOB T BpallleHUs?

CoNoOA~WNE

P
= O

Tema 12 « [uckpeTHasi cjiydyaiiHasi BeJIMUMHA, €€ YHCI0BbIE XapaAKTEePUCTHKH
IIpakTnyeckoe 3aganue 1:
Oransl BHIIOJHEHUS 3aJaHNsL:
1. Haiitu MaTemaTHuecKkoe 0XKHJIaHUE IUCKPETHOW CllydallHOM BEJIMYMHBI, 3Has 3aKOH €€
pacupeieseHust:
X 2 5 4

p 0.4 0.35 0.45
2. JlaHbl 1BE cily4ailHble BETMYUHBI

X 1 2
p 0.7 0.8

0,5 1
0.8 0.7

<

o

Haiitn matematrueckoe oxugaHue BETUIUHBI 2X + 3y.

3. CinydaiiHble BEJIIMYMHBI X, Y U Z He3zaBUcUMBL. Hailtm aucnepcuro ciydailHo
BenmuuHbI X + 4y — 8z, ecim J{(x)= 3, A(y) = 7, A(2)=1.

4. Cny4daiiHble BEIMYMHBI X, Y He3aBUCUMbL. HallTh qucnepcuio ciiy4ailHbIX BEJIMYUH X +
Syu3x + 6, ecmu JI(x) =2, A(y)=6,

5. Jlucnepcust ciaydalHOM BeIMYMHBI X paBHa 5. HalTu nucnepcuro ciaeayrolmux
BEIMUHMH: a) X — 1; 0) -2x; B) 3x + 6.

6. CiryuaiiHas BeJIMUMHA 33/1aHA 3aKOHOM paclpeeNIeHUs
X 2 4 3
p 0.4 0.5 0.1

Haiitn cpeagnee kBaipaTHYHOE OTKIOHEHHE.

7.Boioupator 10 xopoB u3 100 ans caaum Ha msicokomOuHaT. Kaxnoe 3 10 »KUBOTHBIX
MOJKET ObITh 00JBbHBIM. ONIpeAeTUTh CIy4aliHyI0 BEJIMYUHY U TIEPEYUCINTD BCE €€ 3HAUCHUS.

8.BO3MO’KHBIE 3HAUECHHS CITYJaiHOI BETHMYMHEI TAKOBHL: X1= 2, X° = 0, X3 = 3. M3BecTHHI
BEPOSITHOCTH TIEPBBIX IBYX BO3MOXHBIX 3HaueHuit p1 = 0,4, p2 == 0,15. CocraBuTh 3aK0H
pacnpeneneHus AMCKPETHOM ClIydyaliHOM BETMYMHBI X.

9.Ha 0TKOpMOUYHOM 3KMBOTHOBOJYECKOM KOMILJIEKCE OBLIO OCYIIECTBIEHO KOHTPOJBHOE
B3BemmBanue crajna ceuHeil u3 100 ronos. [lomydensl cnemyromme pesynbrarsl: 40% umeror
Mmaccy 55 kr, 26% —60 xr, 14% — 65 xr u 20% — 70 xr. OnpenenuTs TUCKPETHYIO CIYIaliHYIO
BEJIMUMHY, XapaKTepU3YIOUIYI0 BaApbUPYIOLINI MPU3HAK — MAcCy KMBOTHOTO U 3aIUCaTh €€ Psij
pacrpezeneHusl.

10.Ha onpITHOM moJie CciTyd4aifHO BBIOMPAIOT KOJIOCKH PXKU U MOJCUNUTHIBAIOT YUCIIO 3€PEH
B kosoce. 3 10 oToOpaHHbIX KonockeB B 5 ObU10 12 3epeH, B 4-x mo 20 u B ogHOM 1o 26.
Onpenenuts JUCKPETHYIO CIIy4alHYIO BEJIMUNHY U COCTaBUTb €€ PSI PACIIPEACTICHUS.
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11.1M3mepenne quamerpa 40 siuil 1ano ClIeayIONMe Pe3yabTaThl:

Huametp, MM 52 54 56 58 60 62 64
Yuciio aui 1 4 8 12 9 5 1
3anuuuTe  3aKOH  pAclpeAeieHusl  CIydallHOM  BEJIMYUHBL,  XapaKTepU3YIOLIEH

BapbUPYIOIIMI TMpU3HAK — JUaMeTrp sfAila u u3o00pasute rpaduyeckw,
MHOT'OYI'OJIbHUKA PACIIPEAETICHUS.

12. 'V 26 KOpoB ONpeAessuld MPOLEHT COACPKAHUSA >KUpa B MOJIOKE, MOJYYHIN
CIIEIYIOIINE PE3YIbTaThI:

% xupa 35/36]3,7|38[39|40]4142 43
Yucimoxkopos |1 |1 |3 |4 |7 |5 |5 |1 |1

CocraBbTe psifi pacnpeleseHuss CIIy4ailHOW BETWYMHBI WIM KAaK €ro €mie Ha3bIBaloT,
BAPUALIMOHHBIN PsiJl, XapaKTepU3YyIOIIUM BapbUPYIOIIMI NpU3HAK — % coaepxkKaHus KHUpa B
MOJIOKE.

13. IlosiBneHUE KOJIOHWHM MHUKPOOPTaHMW3MOB JTAHHOTI'O BHJA B OIPEICIICHHBIX YCIOBHUAX
onieHuBaeTcs BepossTHOCTHIO 0,7. CocTaBUTh paclpeiesieHue BEPOATHOCTEN MOSBIECHUS KOJIOHUU
MUKpPOOPTraHW3MOB B IIECTU HayAaudy B3ATHIX MpoOax. (BeposSTHOCTH Uis Kaxaoro 3HaueHUus
CIIy9aifHON BEJIMYUHBI — YUCJIA TIOSIBIICHUS OaKTepHii HaxosTcst 1o opmyiie bepayrum).

14.  PauuoH ¢ MOHMXEHHBIM COJIEpP’KaHUEM HO0/1a BBI3BIBAET YBEIMUYEHUE HIUTOBHIHBIX
xkene3 y 60% >xuBOoTHBIX. [[1s1 SKCepUMEHTa HYKHO 3-X JKMBOTHBIX C 3TUM 3a00JIEBaHHEM.
IlycTh X — 3TO cily4aiiHasi BEIMYMHA, paBHAS YUCILY KUBOTHBIX, UMEIOIINX YBEIUUCHHYIO JKeJle3y
u3 3-x BbIOMpaeMbix. [lepedncianTh €e 3HAYCHHUS W COCTaBUTH €€ PSAJl PaCHpeleICHHS, SCIIU
W3BECTHO, UYTO BEPOSTHOCTb JJsi KaXIOr0 3HAYEHHUs CIy4yalHON BEIWYMHBI HAXOAUTCS IO

npu IMmoMoumu

dbopmyne bepnyim.
15.ITyctp u3BecTHO, uTOo B Beape Boabl umeercs 10000 Oakrepwii. BeposTHOCTB
HaXOXICHHUA OakTepuil B ciaydailHeIM oOpa3oM BeIOpanHoW Karie p = 0,001. Haiitu

pacripesielieHue BEepOsITHOCTEH yucia OakTepuil X B Haynady B3sToil karuie. (BepositTHOCTh Juist
Ka)XJIOTO 3HaUeHUs X HaxoauTcs 1o ¢popmyne [lyaccona).
16. B mnonynsauuu oxupaercs poxiaeHue 20 JETEHBIIIEH.
MaTeMaTUYeCKOE OXKHJAaHHUE MOSIBICHUS OIHOIOJIOTO TOTOMCTBA.

17.]In1 HEeKOTOpOH momymsiuuu KHUBOTHBIX, 20% uMe0T H30bITOuHBIH Bec. M3 arToi
MONyJISIUK cy4daiiHo BeIOMpatoT 50 ocobeit. KakoBo oxugaeMoe 4uCiIo KUBOTHBIX, Y KOTOPBIX
oOHapyKUTCs N30BITOYHAs Macca.

18. CryuaifHas BeTHMUMHA X, XapaKTEPU3YIOIIash BapbUPYIOUINIA MPU3HAK — BEC 3€pHA U3
HEKOTOPOM MpOoObI UMEET CIEIYIONUIUH s pacipe/iesIeHus!:
X 30 40 50
p 0,1 0,4 0,3

Haiitn MatemaTnyeckoe OKHIaHUE BECA 3€pHA.

19. Ha ¢epme Ob1O IPOU3BEAECHO KOHTPOJIBHOE B3BEIIMBAHUE TENAT. BN MOMyUYeHbI
caenyromue pe3ynbtarsl: 20% tensat umenu mMaccy okoso 300kr, 30% mpubnuzutensHo 250 K,
10% — 200 xr, 15 % - 180 kr u 25% — 160 kr. 3anmucaTh 3aKOH pacHpeeNIeHUs CIy4aiiHON
BEJIMYMHBI, XapaKTEPU3YIOIMI BapbUPYIOIINN NIPU3HAK — Macca TenaT. Hailtu matemaTudeckoe
OKMJAaHUE MAacCChl TENAT, JUCIEPCUI0 U CPEAHEE KBaJpaTUUYHOE OTKJIOHEHHE OT HOPMaJbHOU
MAaccBhl.

20. B rpynme u3 26 KOpOB OIpeNessIM HPOLEHT *XHpa B MOJIOKE. Bbutn mosmydyeHbl
CIIEIYIOIINE PE3yIbTaThI:

Hano onpenenuts

60
0,2

% xupa

3,5

3,6

3,7

3,8

3,9

4,0

4,1

4,2

4,3

Yucio

1
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KOpOB

3anucath pAd  pacHpelesieHUs CIydalHOM BEJIMYMHBI, XapaKTEepPHU3YIOIIEH MPOIEHT
coJiep)kaHusl Kupa B Mosloke. HaliTu maTemarnuyeckoe OXHAAHHUE U CPEIHEE KBaApaTUYHOE
OTKJIOHEHHE KUPHOCTU MOJIOKA.

21. MareMaruueckoe OXHJAAaHHE Macchl OAHOro mnoMujaopa M(x) paBuo 0,1 kr.
Matematuueckoe OKHJAHUE YUCIIa TTOMUIOPOB Ha Kycte M (y) paBHO 18, a MaremaTHueckoe
OXHMJaHWE 4yuciaa KycToB Ha ywyactke M(z) paBHo 150. Hailtu maremarnyeckoe OXUAaHUE
CYMMapHOTO ypoKasl C y4acTKa.

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

23. Konxo3HUK €XEerogHo OTIpaBisieT Ha pbIHOK 1, 2, 3 wumum 4 — X TensAT, NpUUeM
BEPOATHOCTH OTAEIbHBIX 3HAYCHHH YKClla IPOAAHHBIX TEJST 3/1€Ch TAKOBBL:
X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena ogHOrO TEJIEHKA B pas3HbIe T'oJibl MOkeT paBHATHCA wian 200 pyo. wim 300 pyo,
IIPUYEM BEPOSATHOCTU ITHX LIEH paBHbI cO0TBeTCTBEHHO 0,6 1 0,4.

KaxkoBa cpenHsisi roioBasi BRIpyuka KOJIXO3HHUKA OT MPOJIAXKH TEISAT?

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHU.

1.Kakas BennunHa Ha3bIBAECTCS CIy4alHOU?

2. Kakas BenrunHa Ha3bIBACTCS AUCKPETHOM?

. Kakas BennumnHa Ha3bIBaeTCsl HEMPEPHIBHOI ?
. UTO Ha3BIBAIOT 3aKOHOM pacHpeieICHUs CTy4YalHON BETUYHHBI?
. B kakoMm BuJie 3a71aeTCs 3aKOH pacrpeiesieHus CIIy9aiiHON BEIMYUHBI?
. UTo Ha3bIBAIOT MaTEMaTUUYECKUM 0)KHMJIAHUEM JUCKPETHOM ciy4yailHOW BEIMUUHBI?
. Kakumu cBoiicTBamu 001ajaeT MaTeMaTHYECKOE OKUIAHNE CITyYaifHON BeTMYNHBI?
. UTo Ha3BIBAIOT UCHIEpCUE AUCKPETHOM ciy4yailHOW BETMYMHBI?
. Kakumu colicTBamu o0nazaeT nucrepcust ciaydyaiiHOM BETUYUHBI?
10. Hanmmure GopMymy /Ui HaXOKIEHUS CPEAHEr0 KBaJPaTHUYECKOro OTKIIOHEHHUS

O 0 3O n KW

JIUCKPETHOM CITy4ailHON BEJTMYUHBI.

Tema 13 « HenpepbiBHasi ciiy4daiiHasi BeJIMUYUHA, €€ YHCIOBbIE XAPAKTEPUCTHKID)
IIpakTH4eckoe 3aganue 1:
Haiitn XxapakTepuCTUKH HENIPEPBIBHOW CIIy4allHON BEJTUYMHBI.
Oranel BHIOJHEHUS 3aJaHNS:
1. VYcraHoBuTe, Kakue U3 CclIeAyOUMX (QYHKIUN MpenCcTaBiIsloT co0od (QyHKIHUU
pacripesielieHUs] HETIPEephIBHOM ciydaiiHol BennuuHbl. [TocTpoiiTe rpaguk kaxaoi u3 GyHKIUNA U
YKQ)KUTE JUANa30H COOTBETCTBYIOLIEH CIIy4ailHOW BEJIMYNHBI:

e*,x<0

F0=11 %70

a)
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0,x<0

F(x) =4sin x,O(xS%

1%
6) 2
0,x{(—0.5
F(x)=4x+0.5, —0.5<x<0.5
) 1,x)05

2. TpeOyetrcs pazpaboTaTh MaTeMaTHUYECKYI0 MOJENb paclpeieieHuss NTUYbUX THE3[ B
HEKOTOPOM MECTOOOMTaHHUU. BeposITHOCTH TOro, 4TO B KPyr paauyca I (C LEHTpOM B JIHO0OM
Cily4aifHO BHIOPAHHON TOUKE) TIOMA[AaeT XOTs OBl OJHO THE3/10, OlleHHBaeTcs Kak F(x) = 1 — er2,
Uemy paBHa B 3TOI MOJI€IN BEPOATHOCTH TOrO, YTO B npeaenax 0,1 km or ciaydailHO BeIOpaHHOM
TOYKH OKa)KeTCcs XOTs Obl 0JTHO 'HE3/107

3. Cnyuaiinas BenmunHa X 3aJaHa HHTETPAIbHON (QyHKIMEH pacrpeneeHus

0,x(-1

F(x)= Ex+l,—1£x£3
4 4

1,x)3

Haiitu BeposATHOCTH TOrO, YTO B PE3YJbTAT€ MCHBITAHUSA X IPHUMET 3HAYCHHUE,
npuHaiexkamiee narepsany (0, 2).
4. CnyvaiiHasi BeIMYMHA X 3a7[aHa MHTETPAITbHON (DYHKIIMEH pactpeaeeHHsI
0,x(-1

F(x)= 1x+1,—1£x£2
3 3

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

5. YcraHoBUTE, KaKU€ U3 MPUBEACHHBIX HUXKE (YHKLIMUNA MPENCTaBIsIOT co00i (pyHKIMN
IUIOTHOCTH BEPOSTHOCTH Il HETIPEphIBHOM ciydaiiHoi BennuuHsl. [locTpoiite rpaduk kaxmoit
3 (YyHKIUN TUIOTHOCTH BEPOSTHOCTH M HaWIUTE IMana3oH COOTBETCTBYIOIIEH ciydailHON
BEJIMYNHBI

X <
F(x) = e*,—o(x<0
2) 0,x)0
1 1
1-=<x<=
f(x)= 2
6) 0, 6 npomusnom cnyuae
1sin X,0<x<rx
f(x)=<2 T
0,6 npomusenom cnyuae

B)
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E(1—x2),—1<x£1

f(x)=14
T) 0
B IIPOTUBHOM Cl1y4ae

(0 =2y —en(x (0
) T 1-X

f(x):le‘x; —o0{ X{+o
e) 2

6. 1t kaxxaoi u3 QYHKIUI MIIOTHOCTH BEPOSATHOCTH M3 YCIOBHS MPEIBIAYIICH 3a1a4H:
a) HaliiuTe COOTBETCTBYIOLIME (PYHKIUHM pacnpesesieHus; B) HalIUTe BEPOATHOCTh TOTO, UTO
CIIly4aiiHble BEJIMYMHBI IPUHUMAIOT 3HaueHus Mmexay O u 1.

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

0,x<0
F(X)={x,0({x<1
1, x)1
8. 3a1aHa MIOTHOCTh BEPOATHOCTU HEKOTOPOM CIIy4alHOM BEITMYHUHbI
3
—X(2-x%),0<x<2
012" @9

0, B mpoTHBHOMCITYYae

VYka3zaTp aMana3oH JaHHOM CIIy4allHOM BEJIWYWHBI, HANTH €€ MaTeMaTHYECKOe
0KUJAHUE U TUCTIEPCHIO.
9. IlpomomKUTENHHOCTh JKM3HU PACTEHMM JAaHHOTO BHUJA B OMNpPEIEIEHHON cpene
npescTaBiIsieT coOoi HenmpepbiBHYIO ciydaiiHyto BenuuuHy X. IlycTh QyHKIMeW MIOTHOCTH
BEPOSITHOCTH JJist X SIBIIACTCS

1
f(X) = g */120
() 120

10.Cnyyaitnas BenuunHa X pacrpesiesieHa 10 HOPMaJIbHOMY 3aKOHY. MaremMaTuueckoe
oxxuanue M(x) = 25, cpeaHee KBajpaTHUecKoe OTKIOHeHHE 6(X) = 4. HaliTu BeposSTHOCTH TOTO,
YTO B pe3yJbTaTe UCIbITaHUsI X MPUMET 3HaueHue B uurepnaie (17; 31).

11.B rocynapCTBEeHHYIO IUIEMEHHYIO KHUTY 3allMCBIBAIOT KOPOBE TOAOBBIM YIOEM HE
menee 4200xr. Ilns ogHOoro maccuBa KopoB uMeeM cpemnuii yaoir 3000 kr u cpemHee
KBaJlpaTHUECKOe OTKJIOHeHHE ynos Mosioka 800 kr. Kakoil mpoueHT KOpoB 3TOro MaccuBa
nomnajieT B ['ocyaapCcTBEHHYIO IJIEMEHHYIO KHUTY, €CIM CUUTaTh, YTO ClIydaiHas BEIUYMHA X —
Y101 MOJIOKa, TOAYMHEHA HOPMAJILHOMY 3aKOHY.

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

13.B maptum sui cpegHsas macca sivil paBHa 59 T, cpeiHee KBaJpaTUYHOE OTKJIOHEHHE
paBHO 6 1. CumuTas, 4To BEC SIMI] paCHpPEEIIeTCs 10 HOPMAJIIbHOMY 3aKOHY, ONPEAETUTh MPOIEHT
AN, UAYIIHUX B 3arOTOBKY, €CJIM B 3aTOTOBKY ITPUHUMAIOT 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 AJTUHY, MPEBBIIAOIIYIO 35 CM, €clal MPUHATH, YTO
CllydaifHas BeTU4YMHA X — JUIMHA PHIOBI — MOAYMHEHA HOPMAJILHOMY 3aKOHY.

15.Cpennsst BbIcOTa JAepeBbeB B poine paBHal2 MerpoB. OmnpenenuTh, HCXOAS U3
MPEIOJIOKEHNS, YTO BBICOTA JIEPEBHEB pACHpPENENIeTCs [0 HOPMAaJbHOMY 3aKOHY, KaKou
IIPOLIEHT JIEPEBBEB POILY UMEET BHICOTY, IIPEBBILIAIONIYIO 15 M, €ciu JepeBbsl BbICOTa KOTOPBIX
He gocturaet 10 M, cocraBisgeT 15%.

16.Hcxoast u3 MpearnonoKeHus, 4To pa3Mephbl PbIObI MOJUUHSIOTCS HOPMAJILHOMY 3aKOHY
pacrpezeneHusi, OnpeeNnTh, Kakol MPOLIEHT U3 HUX OTKJIOHSETCA OT cpeliHero Ooiee, yeMm Ha 8
cM, ecii 70% OTKIIOHSETCS OT HEro Ha 5 ¢M U MEHEe.

17.5% Bcex s0670K W3 JaHHOM MapTUU OTKJIOHSETCS OT cpemHero Beca 010k (120 r)
6onee, uem Ha 20 1. Cumtas, 4TO pacmpeneicHHe Beca sIOJOK MOMYMHAETCS HOPMAJIbHOMY
3aKOHY, HAWTH, KaKOW MPOIIEHT s10JI0K nMeeT Bec B npeaenax oT 100 mo 130 r.

Bonpocs! n 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.

1. Kakas crmyuaiinasi BelnuurHa SIBJSETCS] HENIPEPBIBHOM?

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

3. Uto HaszwBatoT auddepeHnnansHoi QyHKIMeN pacupeaeaeHus HenpepbIBHON
CIy4yallHOUN BEIUYHUHbI?

4. Hartmmmre hopMyiny HaXOKICHUS MAaTEMaTHUECKOTO OKUIaHUS HETIPEPBIBHON
CIIy4allHOH BEJIUYUHBI.

5. Hanmummre ¢opMyity HaXOXKACHUS TUCTIEPCUH HEMPEPHIBHON CITyYaifHON BETMYNHBIL.

6. Hanmumure dhopmyiy cBsizu uHTErpaibHOUN U tuddepeHInanbsHoi QyHKIni
pacnpenesieHus: HEPEPbIBHOW CIIy4allHOM BEJIMYHMHBI.

7. Hanumure ¢hopMyny HOpMaIbHOTO 3aKOHA pacHpeeIeHHs HeIIPEPhIBHON CITy4aiiHON
BEJIMYMHBI.

8. Hannmure dhopMyny HaxX0KJISHHs BEPOSTHOCTH TMOMAJaHus Cy4yaifHOW BETUYHUHBI B
3aJJaHHbI UHTEPBAI.

9. Hanumure ¢opmyny mpaBuia TpeX CUTM.

Tema 14 « BolunciieHHe XapaKTePUCTHK CJIYYAHHBIX BeJTHYHH

IIpakTHyeckoe 3axanue 1:

1. BrluncieHne XapakTepUCTUK CITy4aifHbIX BETUUUH

Bapuanr Ne 1

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

2. 3aBog otnpaBui 5000 noOpokauecTBEHHBIX M3Aenuil. BeposaTHOCTH TOTrO, YTO B MyTH
pazounu oxgHo m3zaenue 0,0002. HaliTu BEepOSATHOCTH TOTO, 4TO B MYTHU OyJIeT MOBPEXKACHO 3
W3JIENHSL.

3. Ha ombrtHOM mone nocestHo 150 cemsiH. Haiiti BEpOATHOCTH COOBITHS, COCTOSIIETO B
TOM, 4TO BCXOJIbI Aa1yT poBHO 120 cemsH, €Clii yCIIOBHO CUMTATh, YTO KaXKJ10€ 3€pHO B30OMAET C
BEpOSATHOCTHIO 0,9.

4. MN3BectHo, uTo 80% crnenuanucToB B pailoHe MMeeT BhIclIee oOpa3zoBanue. Haiftu
BEPOATHOCTH TOTO, uTo U3 100 Haynauy 0TOOpaHHBIX YEIOBEK BhICIIEe 0Opa30BaHUE UMEET OT 65
70 90 uenosek.

5. Haiitu BeposiTHOCTH TOro, 4To U3 500 mocessHHbIX ceMsiH He B3ouzer 130, ecin He
BCXOKECTh CEMSIH OLIEHUBAETCS BEPOSITHOCTRIO 0,25.

Bapuant Ne 2
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1. BeposATHOCTh U3TOTOBJICHHS CTaHIAPTHOM netanu paBHa 0,9. KakoBa BEpOSITHOCTh, YTO
cpenu 10 neraneit okaxeTcsl 0JlHA CTaHJApTHAs AeTallb?

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

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

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

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

2. Bonpocs! o Teme Teopusi BeposiTHOCTEl

1. [TonsiTHe cy4aitHOTO COOBITHSI.

2. Bunbl ciygaliHbIX COOBITHH.

3. Knaccuueckoe ompeneneHue BepoOSTHOCTH ciydyailHoro coObitus. CBoiicTBa
BEPOATHOCTH.

4. [Tonstue otHOCHUTENBHONW YacTOThl. CTAaTUCTUYECKOE OINpPENIEIeHUEe BEPOSTHOCTH.
CBOMCTBO YCTOMYHUBOCTH.

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

6. [Tonnas rpynmna coObituii. Teopema.

7. [IporuBonosnoxubie coobITH. Teopema.

8. HeszaBucumble coObiTHs. Teopema 0 BEpOSTHOCTH NPOU3BEIEHUS HE3aBUCHMBIX
COOBITHH.

9. BeposTHOCTB NosiBIeHUS X0TA OBl 0ZJHOTO coObITUA. Teopema. YacTHbIH ciaydaid.
10. 3aBucHMbBIE COOBITHS. YCJIOBHAas BEpPOSTHOCTh. TeopemMa O BEpOSTHOCTH
IIPOU3BECHUS 3aBUCUMBIX COOBITHI.

11. ®dopMmyIa NOJIHON BEPOSITHOCTH.

12. BepostHoctu 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 15 « Bapuanuonnsle psaabl pacnpeneienne. [lokazarenun Bapuanum.
I'pagpuueckoe nzodpakenue»

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-
YArOTCS 3HAYCHUS Xi.

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

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

MocTponts rpadux sunupeseckol Gy REUHH pacnpeleresH

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

3. HOCTpOI/ITb IMMOJIMTOHBI YaCTOT U OTHOCHUTCJIBHBIX YaCTOT BAPHUAILITMOHHOI'O psaa

¥ | 3 B T 9
a; 10 15 30 3 |2

4, HOCTpOI/ITb TUCTOI'paMMBbI HaCTOT W OTHOCHUTCIIBHBIX YaCTOT
BapUAIIMOHHOTO psAla

xi [35(3637(38(39|40(41|42|43
m|1l |1 |3 (4 |7 |5 |3 |4 |1

Bomnpocsl 1 3a1aHuA )11 KOHTPOJISI 3HAHM.

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

3. OxapakTepu3yiTe MOHATHE BapUAHT.

4. OnuumTe MOJIMIOH WK THCTOTPpaMMy 4acToT.
5. Onpenenure NOHATHE YaCTOTA.

Tema 16 « I'enepanbHasi cOBOKYNHOCTb. BbiOopka. JIucKpeTHBIN U HHTePBaJIbHbII
PSABI pacnpeaeseHus»

IIpakTHyeckoe 3axanue 1:

Dransl 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 oueHp GonbloN mapTHH JieTajel n3BieueHa cirydaiiHas BeIoOopka oobema 50
MHTEPECYIOIINN HAc MpU3HaK X-pa3Mepsl JAeTajell, U3MEpEeHHbIE ¢ TOUHOCTHIO 110 1cMm,
MIPEACTABIIEH CIAEAYIOIIMM BapHOLIMOHHBIM psigoM: 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. Halitu cTaTUCTUYECKUI MHTEPBAIILHBIN PsijT
pacnpeeseHusl.

3. Ha sk3aMeHe 110 UICTOPUH CTYIEHTHI OJYYHIIN OLICHKH:

344434

343544

552323

344533

545444

[TocTpouTth TUCKPETHBIN BapUallMOHHBIN PsAJl pacipe/ie]IeHHsl CTYIEHTOB 10 OajiaM U
u300pa3uTh ero rpaguueck.
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4.Bo Bpemsi BEIOOPOUYHOM TPOBEPKH OBLIIO0 YCTAHOBJICHO, YTO MPOIOJDKUTEILHOCTH OJTHON
MOKYIIKY B KOHJUTEPCKOM OTJIeJie Mara3uHa Obl1a TaKkou: (CEKyH/IbI).

7770828181

8275807180

8189756778

7376787376

82 69 61 66 84

7274828276

[TocTpouTth HHTEPBAJIbHBIN BapUAIMOHHBIN sl pacIpeeeHUs MOKYIIOK 110
IPOIOJDKUTEIBLHOCTH, CO3/1aB 4 TPYIIBI C OAMHAKOBBIMU HHTEpBaaMu. OO03HAYUTH HJIEMEHTHI
psaa. M306pa3uts ero rpaduyecku, cienarh BHIBOI.

5. ITo 1ByM He3aBUCHMBIM BEIOOpKaM, 00beMbl KOTOPBIX N1 = 10 1 N2 = 20, U3BJICUCHHBIM

U3 HOPMAJIbHBIX T€HEPabHBIX COBOKYNHOCTeH X 1 Y, HalaeHbl BbIOOpouHble cpeqnue: X =100
hy o2 2 _
u Yy =120. T'enepanbubie pucnepcuu ussecthsl: oy, =80 u o, =100. TpeGyercs npu ypoHe

3Hauumoctu 0,05 npoBeputs HyneByro runoredy Ho: Xo = Y,, IpU KOHKYpUPYIOLIEH TUIIOTE3€

Hi: Xo # Y,.

2. B pesynbrare BHIOOPOYHOW NPOBEPKH KayecTBa WU3JACIHUNA OKa3alioch, 4yro u3 100
uznenuii pupmbl A OpaxoBanubIX 20, u3 200 dupmsr B — 32, u3 150 ¢dupmsr C — 2. Ha ypoBHe
3Ha4yuMOocTH 0,01 BBISICHUTB, MOXHO JI CUUTATh, YTO PA3JINYMS B KAUECTBE M3ACTHHA Pa3IHIHBIX
(GUpM CyIIECTBEHHBI.

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

s2=08 u sj =0,4. Ilpu ypoBHe 3Hauumoctu o = 0,05, nmpoBeputh HyneByro runoresy Ho:
Gf = 0'5 (0 paBeHCTBE quUCIIepCUit), PU KOHKYpUpYyIoIeu rumnoreze Hi: O'X2 > 0'5 .

4. VImerorcsi cienyroliye JaHHbIE O KayecTBE MOTypTa, M3TOTOBJIEHHOIO pPa3TUYHBIMU
dbupmamu (B 6ayax): 45, 28, 32, 38, 36, 48, 43, 40. EcTh ocHOBaHUE MoOJarath, 4YTo MokKazareib
KadyecTBa MPOAYKLUMHU MIecTod ¢upmbl (48) 3aperucTpupoBaH HEBEPHO. SIBIsSETCS JIM 3TO
3Hau€HUE aHOMAJIbHBIM (PE3KO BBIAEISIONUMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTH?

Bonpocs! u 3a5anus 1Jisi KOHTPOJIS 3HAHU.

1.Yt0 Ha3bpIBatOT reHepaIbHON COBOKYITHOCTBIO?

2. Yto Takoe BrIOOpKaA?

3. Kakue cBoiicTBa BEIOOpKH BbI 3HaeTe?

4. Kakoi psiji pactipeiesieHHs] Ha3bIBalOT TUCKPETHBIM?

5. Kakoli psn pacnpeneneHust Ha3bIBalOT MHTEPBAIbHBIM?

6. Kak npousBecTy rpynnupoBKy BEIOOPKH B MHTEPBAJIbHbBIN psifi?

Tema 17 « BplunciieHHe XapaKTePUCTHK BLIOOPKU»
IIpakTHyeckoe 3axanue 1:
1. BoruncieHnue XxapakTepucTuK BEIOOPKU
Bapmuanr 1
1. ITo nByM He3aBUCUMBIM BbIOOpKaM, 00beMbl KOTOPBIX N1 = 20 u N2 = 30, U3BJIEYEHHBIM

U3 HOPMAaJIbHBIX T'€HEPAIBLHBIX COBOKYMHOCTeH X M Y, HalJeHbl BHIOOpOUYHBIE cpennue: X =120
v . 2 _ 2 _
u y=130. ['enepanbubie mucnepcun ussectHbl: o, =70 u o, =90. Tpebyercsa mpu ypoBHe
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3HaunmocTH 0,05 mposepuTs HyneByro runoresy Ho: Xo = Y,, Ipu KOHKYPHUPYIOIIEH TMIIOTE3E
Hi: Xo £ Y,.

2. B pesynbraTe BBIOOPOYHOH NPOBEPKM KauyecTBa H3JENUN OKa3zanoch, yto u3 200
nuznenui pupmel A 6pakoBanHbIX 20, u3 300 dupmer B — 42, uz 150 ¢upmer C — 1. Ha ypoBae
3Ha4UMOCTH 0,01 BBISICHUTBH, MOXHO JI CUNTATh, YTO PA3IMYMs B KAUYECTBE M3/CIHNA Pa3IMIHBIX
(GUpM CyIIECTBEHHBI.

3. [To n1ByM He3aBHCHMBIM BEIOOpKaM, 00beMbI KOTOPBIX N1 = 10 1 N2 = 15, U3BICUCHHBIM
U3 HOPMAJbHBIX T'€HEPAJIbHBIX COBOKYNMHOCTeH X M Y, HaliieHbl BbIOOPOUYHBIE IUCIEPCUU
s:=0,86 u 85 =0,58. Ilpu yposue 3Haunmoct o = 0,05, nmpoBeputs HyneByto runorezy Ho:

ol = 0'5 (0 paBeHCTBE AMCHIEPCHit), IpM KOHKypupytomuei runotese Hi: o’ > 0'5 :

4. NmeroTcst creaylouiye JaHHbIE O KauyecTBE MOTrypTa, M3rOTOBICHHOIO Pa3IUYHBIMU
dbupmamu (B 6amnax): 41, 38, 42, 39, 37, 49, 44, 42. EcTb OCHOBaHHE MMOJAraTh, 4YTO IMOKA3aTEIh
KayecTBa MPOAYKIMH miecToll QupMmbl (49) 3aperucTpupoBaH HEBEpHO. SIBIsSeTCS JU 3TO
3HAYCHHE AaHOMAJILHBIM (PE3KO BBIACISAIOMMMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTU?

Bapuanr 2
1. Tlo BeiOOpkaM oObemMoM N1 = 12 u N = 8 HaWACHBI CpeaHUE pa3Mephl aeTanei

coorBercTBeHHO X =133 m Yy =145MM, H3roTOBIIEHHBIX Ha TIEPBOM U BTOPOM CTaHKaXx.

VY CTaHOBJIEHO, YTO pa3Mep JeTald, M3TOTOBJICHHBIH KaXIbIM CTaHKOM, MMEET HOPMalbHBIN
2

3aKOH pacrpesienenus. M3BecTHBI qucniepcud G- =3 U o, =6 I mepBOro 1 BTOPOrO CTaHKA.

Ha ypoBue 3naunmoctu 0,05 BBISIBUTH BIMSHUE Ha CPEAHUI pa3Mep JeTalld CTaHKa, Ha KOTOPOM
OHA M3rOTOBJICHA, IPU KOHKypHpyomen runorese Hi: Xo<y,.

2. Jlns oueHKM KadecTBa W3ACNUN, W3TOTOBJICHHBIX JBYMS TPEINPHUITHSIMH, B3STHI
BBIOOpKH N1 = 150 1 N2 = 400 u3aenwmii. B 3THX BRIOOpKaX OKa3aoch COOTBETCTBEHHO M1 =10 u
Mz = 25 O6paxoBanHbIX u3aenuil. [Ipu ypoHe 3naunmoctu 0,05 mpoBepUTh HYJIEBYIO THUIIOTE3Y
Ho: p1 = p2 = p 0 paBeHCTBE BEpOSATHOCTEW H3TOTOBJICHHSI OpPaKOBAHHOTO H3JAETHS 00OMMHU
3aBOJIaMH NPH KOHKYpUpyolen runorese Hi: p1> po.

3. Ilo Tpem He3aBHCHMBIM BBIOOpPKaM, 00BeMBI KOTOpBIX N1 = 17, nz = 20, nz = 15,
W3BJICUCHHBIM M3 HOPMAaJbHBIX TEHEPATbHBIX COBOKYITHOCTEW, HaAWICHBI HCIpaBICHHBIC
BBIOOPOYHBIE TUCIEPCHUU, COOTBETCTBEHHO paBHble 2,1; 3,3; 4,4. TpeOyercs mpu ypoBHE
3HaunmocTu 0,05 mpoBepUTh TUTIOTE3Y 00 OJTHOPOTHOCTH IUCTICPCUH.

4. Nmerotcsa crienyromye MaHHble 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. Ectb ocHOBaHuE
mpeJrnoararb, 4T0 3Ha4€HHWE YPOXKAHHOCTU TpeThero ydvacrtka x* = 35,8 3apeructpupoBaHO
HEBEpHO. SBisieTcs 1M 3TO 3HaUEHHE aHOMAJIbHBIM (PE3KO BBIJCIAIOMNUMCSA) Ha 5%-HOM ypOBHE
3HAYUMOCTU?

Bonpocsl mo TeMe JjieMeHTHI MaTeMATH4€CKON CTATUCTUKHU

JloxanwpHas Teopema Myaspa — Jlamaca.

WurerpansHas teopema Myaspa — Jlamiaca.

3aK0H PEeIKUX COOBITHIA.

BeposATHOCTE OTKIIOHEHMS] OTHOCUTEIBHOM YaCTOThI OT IIOCTOSSHHON BEPOSITHOCTH.
Crnyuaiinble BeTMUUHBI. [[UCKPETHBIE U HENIPEPHIBHBIE CIIy4aliHbIE BETNYMHBI.
3akoH pacnpeaeneHus. Psn pacnpenenenus. MHOrOyroiabHHUK paclpeieneHusl.
buHOMMHAIIBHBIN 3aKO0H pactpeaeneHus. [Ipumepsr.

Pacnpenenenue Ilyaccona. ITpumepst.
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9. UucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH. MaTeMaTu4ecKkoe OXXKUIaHUeE.

CBoiicTBa.

10.  YwucnoBsle XapakTepuCTUKHU CloydaiiHbIX BenuduH. Jucnepeus. CBoiicTpa.
11.  YwucnoBele XapakTepuCTHKH ClIy4ailHBIX BenuuuH. CpeaHee KBaApaTHIECKOE

OTKJIOHCHHC.

Tema 18 « UToroBoe TecTupoBaHue»

IIpakTuyeckoe 3axanue 1:
1.Bapuant

1. TpeyrosbHas MaTpuila UMEET BUJ. ..

2 0 0
a)[0 3 0 6)
00 4

41 3
021
00 1
3 4
6) 10

da+1 0 0

2. Onpenenurens paBeH...

a) -10

3.0npenenutens | 0
0 0 2

a)-0,5 6) 0,5 B) 4

-3 5 7
-1 2
8 -4 9

4 Jlana matpuma A =| 6

a)-3 0) 1 B) -1 r)-7

B) 2

100 111

B)|0 1 O ril11
001 111
r) 1

-1 0/=0, npu a paBHOM...

r)- 0,25

CyMMma ai1tazs paBHa...

5. Ecnu ( xg, Vg ) - pellieHHEe CUCTEMBbI JINHEHHBIX YPaBHECHHUI

x+2y=-3

3x+2y =5
TOrJa Xg — )y PaBHO...
a) -0,5 6) 7,5 B) 0,5

2 —
Lim 25
6. 3nauenme npexena ° 2(X—5)
20  6)5  B)I10

) ©
9-x

7. Hana
Hana ¢dyHKIms 4

MHOECTBO. ..
a) (-o0; -4) U [9; +0)

2%
Lim(1+ ij
=2\ 2X) pagen...

B) e

8. [penen

a)e 6) €2

y=.—.

6) (-4; 9]

r)-7,5
paBHo. ..
Torma, ee o00NacTbiO ONpENEIEHHs SABIAETCS
B) (4; 9] r) (-4;9)
r) e

9. ®dynkus y = f(X) sBiseTcs yobIBaroleil Ha HHTepBaJie, €CIIM Ha 9TOM HHTEpBAJIE. . .
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o F'(x)2 5 f'(x)>0
o | (x)< o T (x)=0
_ 5x? —3x+2
10. Hpepen *>° 3X°+X=9 papen. ..
2 5
a) © 6) -3 B) 9 r) 3
_ 2

11. ITpousBoaHas GyHKIUU y= Y+ ax? -2 UMEET BUI. ..

L+ 2X 4x+i
a) 2/x B) Jx

1 1

—— +8X —+8x-2
5 2Vx b 2%
12.ITpousBogHas npousBeneHus (x + 2)e* paBHa ...
2) —e*-(x+1) B) et (¥ +2x+x?)
6) ex F) ex-(X+3)

13. Toukoii neperuda Gpynkimu y = f(X) sBisiercst Touka npu nepexojie yepe3 KoTopyio. ..

' (x) £(x)
a) MEHSIET 3HaK 0) MEHSET 3HaK
1 [l
B) ( ) COXpaHseT 3HaK r) ( ) COXpaHseT 3HaK
14. TIpousBoaHAasE BTOPOTO MOPSAKA PYHKIIHH y =sin 2x AMeEET BULL. ..
a) 4C0S X B) €S 2X
6) 4sin 2x r) —4sin 2x
16. ITpon3BoiHas YaCTHOTO paBHa...
u'v+uv’ u'v—-u'v u'v—uv'’ u'v—uv’
2 2
a) V 6) v v r) Vv

B)
4x — 9</x—2ﬁx

17. Heonpeienn€HHbBIN MHTETPAT j (
2) 4+9x +c 6) 2x2 —7x4/x? +¢ B) 4x% +9%x +c ry 2X° + 7UX* +c
J‘\/;In xdx b

paBeH. ..

18. HeomnpenenéHHbIii HHTETpa aBeH...

gx xlnx—ﬂx X+C gx xIhx+c %\/;—\/;+C &Inx—%x X+C

a) 3 9 6) 3 B) r)
2-3)
19. Heonpenen€HHbIN MHTETpAT X X paBeH...
1 2 2 1
Inx+—+c —X+—+¢C Inx——-+c¢ Inx+—+c
a) X 6) 3X B) 3X r) X

- [3/2x+1dx
20. Heonpenen€HHBIN HHTETPAI paBeH...
3 9
) 3/2x+1) +c 5 Z%/(Zx +1)* +c ) 53\/(2x +1)* +c
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I sin 7xdx b

21. Heonpenen€HHbIi HHTETpaT aBeH...
1 Cos /X +¢C .
a) [ 6) COS7X+C g) 7COS7X+C ) SiN7X+C
d)zl =e "dx
22.00mmmii uaTerpan qudQepeHnaIbHOr0 ypaBHEHUS cos™y MMeEET BULL. ..
i S e +C
a) ctgy=e" +C B) cosy
5) tgy=—-e*+C v tgy=e*+C
" 2
23. llopsnok auddepeHnaibHOro ypaBHEHUS 4y"-2y'=3x paBeH
a)4 B) 3
0)7 r)2

24. JTano auddepeHnnaibHOe ypaBHEHUE y'+3y'+2y=0 , TOrJla COOTBETCTBYIOIIIEE
€My XapaKTepUCTHICCKOE YPaBHEHUE UMEET BUT ...
1) K2—3K+2=0, 2) K2+3K—2=O1 3) 2K2+3K+1=0, 4) k*+3k+2=0

2 —_—
25. JluddepenunanbHoe ypaBHEHHE cos ydx —x"dy =0

NEPEMCHHBIX CBOAUTCS K YPABHCHUIO. ..
ax__dy cos ydx _ ax_ dy
1) X cos® y 9) cos ydx = x2dy1 3) X hed 4) x> cosy

B pe3yJbTaTe pa3JelieHus

26. lano nuddepennuanbHoe ypaBHeHHe y'= 4, Torga QyHKIMs y = 2¢X SBJISETCS €ro
pelieHueM, Ipy ¢ paBHOM. ..
1)2 2) 1 3) -3 4) 4
0z

_ a4 3
z=-3X y+8Xy , HaCTHBIC IMPOU3BOIAHBIC OxX 151

27. Jlana ¢yHKUMS BYX MEpEeMEHHbIX

a
oy paBHHI. ..

2) —12x° +24y2; 48yx 5) —36x2y; —3x* +24y%x

B) —12x3y+8y3; —3x* +24y°x r —36x2y; 48yx
0%z

28. Jlana (yHKIWS JABYX TEPEMEHHBIX 2 5X2y_4y3X, YacTHBIE TPOU3BOIHBIE Y u
0%z
oy

paBHBI. ..
a) 10Y . —24yx ) —24yx.10xy—4y 10y, 5x* —12y°x r) 10x—12y2; — 24yx

29. U3 ypHBI, B KOTOpOW HaxonsATcs 5 OenblX M 7 4EPHBIX IIApOB, BBIHUMAIOT Haynayy
OJIUH 1LIap, TOTJa BEPOATHOCTh TOTO, YTO ATOT 1Iap OyneT OenbIM, paBHa. ..

S S 5
a) 1 6) 12 ) 13 r) 7
30. U3 reHepabHON COBOKYITHOCTH M3BJIeYeHa BbIOOpKa 00bEéMa N=50:
X; 1 2 3 4
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n. 10 9 8 n,

Tornma n, paBeH. ..
a) 24 0) 7 B) 50 r)23

Bapuant 2

1. HI/IaFOHaHBHaﬂ MaTpua UMCECT BU. ..

2 00 4 1 3 1 00 111
0 30 0 21 010 111
2) 0 0 4 5) 0 01 B) 0 01 r) 111

A = =
2. JlaHbl MaTpHUIIBI 2 4 " -1 2 . Torna matpuna A - B paBHa...

(0 —4) (o —4j (o 2) [o 2}
a)16 6)32 B)12 F)34

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

0) cTOonO1IOB MEPBOM MAaTPUILIBI PABHO YMCITY CTOJIOLIOB BTOPOM MaTPHIIbI

B) CTOJI0110B IEPBOM MATPULIbI PABHO YUCILY CTPOK BTOPOI MAaTpUIIbI

T') CTPOK IEPBOM MATPHIIBI PAaBHO YUCITY CTPOK BTOPOW MAaTPHIIBI

1 1 1
A=|1 0 -1
0 -1 1

4. Cucrema JIMHEHHBIX ypaBHeHI/Iﬁ C OCHOBHOM MaTpuleH

b=|— 1
0
BCKTOPOM IIpaBbIX qacTei HUMCECT BU. ..

X, +X, +X, =4 X, +X, =X, =4 X, =X, + X, =4 3x, =4
X, — Xg — X, + X, =-1 X + X, =-1 2X, =0
2) X, +X%, =0 5) X, —%X;, =0 B) X, =X, =0 r 2X; =-1
_ I<‘ 4
- 2 1
5. Marpuua HE UMeeT 00paTHOM, MPHU K PABHOM. .
a) 8 0) -8 B) 4 r) 2
3x +X+4
6. 3HaueHue npeaena X_’“’ X -x-5 paBHO. .
a)l 6)0 B) o© r3
2% +6x -1
Lim
7. llpenen X +2X +9 paBeH..
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1 )
a) - O 6)3 B) 1 r) 9

8. beckoHeuHo 0OJBIITON Ha3bIBAETCS (DYHKIIHS, PSS KOTOPOH PaBeH. ..
a) 1 6) 0 B)oo 1)C

. tg4x
lim-

9. Ilpemen >0 11X papen...

1 4

a) 11 6) 11 0 12
_x*-9
lim
x—>33(x_3)

10. Ilpenen paBeH...
a) © 6)0 B) 2 r)6
11. ITpou3sBoaHast BTOPOro mopsaka GyHKIuy Y = SiN3X paBHA ...

a) 9cosx 0) 9sin3x B) 3COSX r) -9sin3x
X’

12. TIpousBoanast pyukuuu f(X) = paBHa...

1 _ 2X ! — X2
o f (x)=¢ 5 F'(x)=¢

1 _ X2 1 _ X2
» F'(x)=2x-e o frx)=2e

13. Bropas npou3BoiHas y (x) byHKIIUN y(x) = X*—3x-1 AMeEET BULL. ..

Y=l g¥=2 gpy=3 py=0
14. IlponsBoaHasi npou3BEACHUS paBHa. ..

a)u+v o)uv+u'v B)U + V' r)u'v+uv'
_ y2  pX
15. IIpousBoanas pyHKIUN Yy=X"®" ymeer Buy...
a) 2x-€"+Xx*-€° @) 2x+e" gy 2x-e" ) 2x-e —x*-e"
1
(4eX -— )dx
16. HeonpenenéHHbIil HHTETpa sin-= X paBeH...

1

X X 4ex - . X

a)e —tgx+cC 6) 4e” + 2ctgx +cC B) 25sin X r) 4e” +ctgx+c
3

17. HeonpenenéHHbIi MUHTETpa I XVxdx paBeH. ..

2 x4 1 2

Zx*Ix+c X —-=+cC T+C
a) 9 6) X VX+C g) 4 X r) XVX

dx

18. Heomnpenenéuuslit uurerpan v 4x+1 paBeH. ..

1 i 1 ‘e vax+1 4x+1
a) 8vax+1 6) 8vax+1 ) 4 r) 2

X
19. Heonpenen€Hubiii HHTErpa -[ ( paBeH. ..
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X o}

—-X+C § - +X+¢C
a) In6 6) 6" +C gy X6 +C ) In6

5x
€
20. Heonpenen€HHbIN HHTETpAT I paBeH...
! +C 3
—— —+c
a) e75X+C 6) \/X2+l B) 3V2x+1+c F) \/;

21. Jano nuddepenunansuoe ypasuenue y'+15y'+2y =0. Torma cooTBeTCTBYIOIIEE EMY
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. JlaHo nuHEWHOE oTHOpOoHOE U depeHInaIbHOE YpaBHEHHE y +y —2y=0 ,
TOT'JIa €ro 00IIee peleHHe UMEET BUI. . .

1) c,e” +c,e* 2) c,e ?* +c,e” 3) c,e? +ce” 2)
c,e’* +c,e””

23. O6uiee pereHne 1M(HEPEHINANTLHOTO ypaBHeHHs | 5 +6Y =0 cer BUII. ..

1) Y= e**(c, cos 3x + ¢, sin 3x) , 2) V= e*(c, cos 2x + ¢, sin 2X) ’

3) V= ce > +c,e™ 4 Y= c.e” +c,e”

y = (k +1)x?

24. Jlano nuddepeHanbHOe YpaBHEHHE Torga  (PyHKUIUS
3

y =X ABJEICTCA €T0 pCIICHUEM IIPHU K PABHOM. ..
)1 20 3)2 4)3

y dx

eldy =—

25. O6mwuit maTerpan auddepeHuaI-HOT0 ypaBHEHUS X

_ e¥ =—+c _
1 y_Ln|x|+c, 2) X g eV_Ln|x|+c’ gy € =x+c

oz oz
Ev? 3 - ~,
26. [lana ¢pyHKIMS ABYX MEPEMEHHBIX Z=5x"y-4y’X , YACTHBIE IIPOU3BO/IHBIE ox y OY

paBHBEI...
a) 10xy—4y. 5x* —12y?*x 5) 10y, —24yx 4 10x—12y2; 10y ) —24yx.
10x —12y?
o2

—_ _2y4 3 2
Z=-3X"y +8xy , YaCTHBIE IIPOU3BOJIHEIE oX"

27. lana pyHKIMS IBYX MEpEeMEHHBIX

o2
2
oy paBHBHL. ..
a) 48YX. —12x° + 24y? ) —12x3y+8y3; —3x* +24y3x
B) —36x2y; A8yx r —36x2y;—12x3 +24y?
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_ 4.5 5
28. Jlama QyHKOus OBYX nepeMeHHHxZ =-11x"y" —2xy , CMEIlaHHAas 4YacTHas

0°z

IMPpONU3BOJHAA axay paBHa
2) -220x%y* —10y* 5) —290x*y® —40xy® B) —~132x%y°® r) —55x*y* —10xy*

29. JlBa cTpenka CTpENSIOT MO MUIICHH. BepoATHOCTh MOmajaHus B IENb Y OIHOTO
crpenka 0,7; y npyroro — 0,8. HaliTu BEpOsATHOCTB TOTO, YTO II€JIb Oy/IeT MOPaKeHa.

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

30. MaremaTruuecKoe OKHJAaHue JUCKPETHOM CIIy4yailHOW BETMYMHBI, 3aJaHHOM 3aKOHOM
pacnpeneneHus, paBHO...
X 2 5 8
P 102]03]|05

a)s 0) 15 B) 5.9 r) 1
4.1.3 TecrupoBanue

TecTupoBanue UCTIONB3YETCS Ul OLEHKH KayecTBAa OCBOCHMS OO0YYarOUIMMCS OCHOBHOMN
npodeccroHanbHOM 00pa30BaTeIbHOM IMPOrpaMMBI 10 OTAEIBHBIM TEMaM WIH pasjenam
mucuuIuMHEL.  TecT mpeacTaBisieT co0OW  KOMIUIGKC —CTaHAApTH3UPOBAHHBIX — 3aJ[aHUH,
NO3BOJISIIOMIMK  YIIPOCTUTh TPOLEAYPY M3MEpPEeHHs 3HAaHMH M yMEHHH OO0ydJaromumxcs.
OOyuJaronMcst BBIIAIOTCS TECTOBBIE 3a/aHUs ¢ (POPMYTMPOBKOI BOIPOCOB U MPEAIOKEHUEM
BBIOpaTh OJIMH NPABUJIBHBII OTBET U3 HECKOJIIKUX BAPUAHTOB OTBETOB.

Ne O1LeHOYHBIE CpeJCTBA Kon n nanmenoBanue

TunoBeie KOHTPOJBHBIC 3aMaHus W (MIIM) WHBIE MaTepHalbl, HCOOXOMUMBIE | MHIAMKATOpa KOMIIETEHIUU
JUIL OICHKW 3HAHWW, yYMEHWH, HAaBBHIKOB M (WJIM) OMBITa OEATEIHHOCTH,
XapaKTepU3yIOIUX CHOPMIPOBAHHOCTh KOMIIETCHIIUH B IPOIIECCE OCBOCHHUS

JCIUTUIMHBI
1 1. IIpu yMHOXEHHUM ABYX MATPHIl JOJDKHO coOmomatkes yenosue, uro | /-1 OIIK-1 Mcmoms3yer
YHCIIO. .. 3aKOHBI "

a) CTPOK MEePBOI MaTPHIBI pAaBHO YHCITY CTOJIOIIOB BTOPOH MATPHIIBI 3aKOHOMEPHOCTH

0) cTONOIOB MEPBOI MATPHIIBI PABHO YMCITY CTOJIOIIOB BTOPOH MAaTPHUIIBI
B) CTOJIOIIOB MEPBOI MATPHIIBI PABHO YUCITYy CTPOK BTOPOIl MaTPHIIBI

I') CTPOK NEPBOM MaTPHUIBI PABHO YHCITYy CTPOK BTOPOW MaTpHIIBI

2. Ecnn Bce 371eMEHTHI OTNIpeIeNIUTeNsl BTOPOTro MOpsiiKa YMHOXKUTE Ha 4,

TO HOBBIH ONpeAeNHTeNb OyaeT OOMNbIIe HCXOIHOTO ...

a) B UeThIpE pasa

0) B IIECTHAIIATH pa3

B) Ha YeTHIPE

T) Ha IIECTHAIATh

3. Onpenenurens MaTpHLbl ¢ eMeHTamu al1=6, al2=4, a21=4, a22=3

HUMCECT 3HAYCHUC

a)2

6)3

B) 4

r)-3

4. BeckoHEUHO MaJloi Ha3bIBAETCS (PYHKIIHSI, Ipeie] KOTOPO paBeH. ..
a) l 6) 0 B) © r)C

5. Ilpenen nocrostHHOM BennunHbl C paBeH. ..

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

6. IIpon3BoHast CyMMBI paBHa. ..
au+v G)uv+u'v
B)u' +Vv' ru'v+uv

MaTeMaTHYECKUX HAyK |
UX  B3aUMOCBSI3€H  IIpU
U3yUYCHHH, aHaju3e
OHOJIOTMYECKUX OOBEKTOB
Y TIPOIIECCOB
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7. HpOI/IBBOL[HaH MMPOU3BCACHUS paBHA...

ajutv o)uv+uv

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

8. IlepBoobpa3zHas mocrostaHOTO Yriciaa C paBHa
ajutv o)u'v+uv

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

9. OmnpeneneHHBI WHTETPAN BBIPAXKECHHUSA 2X+5 C HIDKHHUM IIPEISIIOM
HMHTETPUPOBAHMSA 2 M BEPXHUM MpenesioM 4 paBeH

a) -20 0) -22

B) 20 r)22

10.BeposiTHOCTB JOCTOBEPHOTO COOBITHS paBHA. ..

a)0 0) 1 B) 0,1 r) modoMy
YHCITY

[To pesynpTaTam Tecta OO0ydYarOIMIEMYCs BBICTABJISETCS OIEHKA «OTIUYHOY, «XOPOIIOY,
«YZIOBJICTBOPUTEILHO» U «HEYTOBICTBOPUTEIHLHOY.

Kputepun oneHku oTBeTa MJOBOAATCS JO CBeASHUS OOydYalomuxcs [0 Hayaia
TECTUPOBaHUs. Pe3ynbTaT TECTUPOBAHUS OOBIBISICTCS 00yUYaOMEMyCsl HEMOCPEACTBEHHO ITOCIIE
€ro CIayu.

Hlkamna Kpurtepun oneHnBanus
(% npaBUJIBHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xopoIio) 70-79
Onenka 3 (yI0BIETBOPUTEIHHO) 50-69
Ornenka 2 (HEY0BJIETBOPUTEIHHO) meHee 50

4.1.4 UuauBuayajibHbIE JOMANIHUE 3aJaHUS

WuauBunyanbHble JOMAallHUE 3aJaHUsl, HCIOJIb3YEMbIe Il KOHTPOJIS 3HAHWM
00ydJaronuxcs, IpecaeayroT IBE IeJIU: 00yUYaroIIy0 U KOHTPOJIUPYIOIIYIO.

[Ipy  BBINONHEHWHM  WHAMBUAYAILHOTO  JOMAIIHETO  3aJaHus  oOydaromuics
JEMOHCTPUPYET 3HAHHUE AITOPUTMOB pEIICHUs THUIMOBBIX 3a1a4. O0yyaroniemMycs peKOMEHIyIOT
JaBaTh MOJPOOHOE OMHUCAaHUE XOa PEIICHUS 3a/1a4.

Ota Gopma KOHTPOJIS B MOJHOW Mepe OTBEYaeT NPUHLUITY UHAUBUAYAIBHOTO MOAX0/a B
o0y4JeHuHu.

WuauBuayanbHOe JOMalllHee 3aJaHhe BBIJAeTCSl MO H3ydaemMoMy pazzaeny. Cpok
BBINIOJIHEHUST 2 Henenu. Bce 3amaHus pa3iuyHbl, YTO MCKIIOYAET IEPENUCHIBAHUS 3aJaHUI
oOyyaromuMucs Apyr y apyra. [lo okoHUaHUM CpOKa BHIOJHEHUS MHAWBUYaJIbHOTO 3aJaHMUS,
oOyJaronuMcsl Ha3Ha4aeTcs BpeMs 3allUThl HHAUBUIyaTbHOTO 3a/1aHUS.

HNA-1 OIIK-1 Ucnosb3yeT 3aKOHbI U 3aKOHOMEPHOCTH MAaTEeMATHYeCKHX HAYK M MX
B3aHMOCBsI3ell IPH U3Yy4YEeHNH, AaHAIN3e OHOJOTHYeCKHX 00bEeKTOB H IPOLIECCOB.

Hnoueuoyanvnvie 0omauinue 3a0anus no pazoeny «iaemenmaol JTUHEHHOU a12e0pbl»

B 3amayax 1-20 pemmuts cucTeMy TpexX YpaBHEHHH ¢ TpeMs HEM3BECTHBIMU MPU TOMOIIIH

OHpCﬂeHHTCHCﬁ, METOAOM Faycca, MaTpUYHbBIM CIIOCOOOM.

2x—-3y—-5z=1 X-3y+z=2
1.<3x+y-2z=-4 2.92X+Yy+32=3
X—2y+2=5 2X—Yy—22=8
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2X+3y—2=2

3iX—y+3z=-4

11.

13.

15.

17.

19.

3X+5y+z=4
5X-2y+z=-1
2X+Yy+22=6
X-3y—-z=-5
2x—-y+3z=1
X+2y+2=8
4x-3y-2z=-1
2X—y+3z2=3
X+2y+2=2
X-3y+4z=-1
X-3y—-z=1
2X+y+z=-7
2X—-y—-3z=5
2X+3y—z=2
X+2y+3z=0
X—y—22=6
X+5y-z=-1
2X+y—-22=7
X-4y+z=0
3X+2y—-z=3
X—y+2z=-4
2X+2y+z2=4
2X—-3y+z=3
X+y—-2z=4
3Xx—2y+6z=0

Hnousuoyanvnvie oomauwinue 3a0anus no pazoeny «InemeHmovl MAmemamuueckozo

anaausza)

18.

20.

4x+3y—-2z=-1
4.93x+y+2=3
X—2y—-32=8

3X+3y+2z=-1
6.<2x+y—-—z=3
X—-2y-3z=4

X=-2y+z=4
8.42x+y+3z2=5

3X+4y+z2=-2

X+y—-2z=1
10<x—-2y+3z=5
2X+3y—-z=-4

3X+y+2z=-4
12.x-2y-z=-1
2X+3y+2z2=0

3X—2y+2z=3
14.{2x+y—-z2=-5
Sx-y+3z=4

2x—-3y+3z2=0
16.\x+y—-2z=-7
X—-2y+3z=3

X+y-2z=1
2x+3y+z=0
X=2y—-z=7

X+2y—-4z=0
X+y-3z=-1
2X—y+52=3



B 3agauax 21 — 40 HaiiTu yKkazaHHbIE TIpEACIbI.

. 3x?-5x-2
21.a -
) I!m 2° —x—6

. arctg2x
B |[im

x—0 4

22.3) lim

1-cos4x

8) [im

xh0 2arcsin? 2x

23.a) hi
) lem 2x2 +x-1

8) [im

x—0 4X

2x% —9x+9

24.a) li
)Ilm x? —5x+6

5) I. sin 3x
1M tg5x

5x — x* —4

25.a) lim=——-——
)Ilmxz—Zx—S

2

. tg“x
B
) I!m sin 2x

) x? —2x—8
26.3) |im

) 2X% +5X+2

2x2 +15x + 25
s 5—4x—x?

4x® +7x+3

arcsin 2x

. 2x%—3x+1
% IXIED X2+ x+4

. 2x -3\
D lim{ 35,5

. Bx?2—-2x+1
% lim 2x% +x-3

3x+2j2X
3x—-4

3-2x—x?

M e

. (4x+3)°
r) Ilm( j

X—>00 4X _1

. 3x*-5x+4
ONm=e

. (2x+5)"
D lim 2x -1

X<¢—00

. 2X"+x-4
Olmy e

. 5X _1 2x+1
D lim| 52

x> —7x+1

6) lim

2
xoe IXT+X+3
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) —si T 3x—1)"
M= 1Mz 4

2 i 3x? —2x-1 6) i 3x? +5x+4
' Ll X% —4x+3 XIED 2x2 —x+1
9| sin 2 3x o li (2x—7j4X+l
IM~g70x IM{ 23
2 i 6—x— x> 6) | 2x% —2x+1
WM 52 g3 M S 4%+ 2
T 3x 9 i (4x+1}12X
I csin 6x AL rs
x3 -1 . 5-2x-3x?
.a A 6 QT eXTor
)|!m5x —4x-1 )lem X2 +X+3
0 |i 1—cos6Xx o i (SX—ZJH
!Ep Xsin 3x le 5x+3
242x-8 ?-3x+4
. a) "mL & lim $
o 8=Xx3 oo 2X%2 +5x—1
2 4-x
im sin 3xctg5x
o limsh g olim( 5 73)
i —Xx-6 6)li X2 —4
' Imx —6X+9 er—rzlel— x—3
xtgx i 3 jlzx
B r 1-——
)Ilml cos4x )IXIED( X+4
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—4x+4
32.a -
) I!»Z X _'4
. arctg3x
B
Him=¢,
x3+8
33.a —_
)UDQX +X-2
2
g°X
B
)UEPSX
—-7x+10
34. _
2) I!Ep x? —10x + 25
B) [jm xctg4x
x—0
(x-5)°
35.a _
) UED 2_3x-10
B)I. sin 4x
IM "t
—6X+9
36. a) | T o7
. l-cosx
B
) Ix—»O )(2
2
37 a)| 2X° +%x-3

Xﬁlx —-2x+1

. V2X+3-3
o) lim—7——
Xx—3 X "'9

4x+1
1- 2
( 4x—3}

Jx -2
o lim—=—7—

i X2 —6X+8

2 1-3x
( }
2X+5

x+1

0)
I v3x+ -2

| 2x-3
( j
4x+1

JX+3-=-2
Jx -1

2 6x+1
( j
3X-2

5) r X -x-2 2
v4x+ -3

N [im

X—©

) lim

X—>00

nlim

X—>00

6) [im

x—1

) lim

X—>0

0 lim (4 -3x)s

x—1

0) |irn(\/9x2 +4x —3x)

X—>0
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1-cos6x

B) i B) hi 5—2Xé
Mim—5,— 2 lim&-29)
38.2) |j 2x% +5x -3 6) | x? —25
VM5 e M 13
. tg3x . 2
B r 7 —2X)x=3
Himgas, D lim-29

2
9.9 im 222 6 [imlx-vax +3)

X—>—2 (X+2)2 X—00
. 4x . 1
2X 4+ 3)x+
) I!Ep arctg2x r) |XLT_T1]( ) '
10.2) |j (x-1)° o | V1-x-2
WMy s x'm4—\/1—5x
. sin?2x ] 3
B) ||m - r) Ilm(2X+5)x+2
x—0 X——2

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

3x-4

41. a) y=——,
Nxt+3x-2

6) y=(3""> —cos? 2x)’,

42
B) y=InarcsinvV1—x? , r) y=In? 23 x6 , m) y=(2x +3)%

x+3

42. ) y= ——,
Nxt-6x-9

6) y=[2% +1n1+ X2 )]4 :

3x?+2
X% +2x

XZ

B) y=Intgx®, r) y=In* 1) y=(1+ cos x)
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2x

43. a) y= ——,

x®-5x2+3

) y=art 2x+1

B) y=arg—,

. g2x—1

44, a) y= 3«

x®—4x% +1
B) y=Inarctgvx -1,
45.a)};$,
x®+5x2-2

B)Fearctgzm

4x +1

46. 8) y= ———m s
Vx? —16x -2
B) y=arcsinv/1—-4x>,

2x—3

NNy
B) y=Insin (2X2 )

3x—-8

48. 2y y=——2 O
Vx?+3x-4

B) y=e arcsiny1-x ’

3X+2

49. a)y=——2"%
Vx? +3x+1

6) y=(3% +sin 2 3x’,

,Z[) y= (XS + 2)sinx

,6) y=(2**™ +arccos x)',

2x2 -2

22 vk

r) y=Ins

6) y= (5t92x B X2)3’

1) y=(arcsin x)™

6) y=(49% + x|

1) y=(x +sin x)**

s | 3=x?
r) y=In 7 ox’
6) y=(3°% —In1+ 4x?))’,

4 —3x2

RSl G20

r) y=In®

6) y= (Zc"szx +sin? x)l,

5— x?
x3 —15x

arctg/x

r) y=|n4 , I{)y:(x +1)

6) y= (29 —secax/,
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2/

B) y=arctg T

5x—-2

50.a)y=——2 %
Vx?+5x-1

B) y=e arctgy x* -1

2X -1

51.a)y=——2t
Nx? +8x-14

1
B) y=Inarccos —,
X

3x-4

52.2) ym ——,
Vx®+9x—6

B) y=Incos(e ),

r)y=In* ,
)y x> —4x+6

2x—3 1Y°
— = hy) Y:(lJf;j

6) y=(3"" + cos? x)',

5-4x ] 2\/x
=In,[——, =(arcsin +/ X
Dy= \ x% +8x-10 ﬂ)}h( \/_)

6) y=(5°" + cos ec2x]’,

5X + 4 6) y: (Zarcsinx _ /1_ XZ )z' 1

53.2) ym—— ,
Vx® —-5x-2

arctg3v x?-1
B) y=¢ :

3x-1

54. a) ym ————,
Vx*P+9x-1

1
B) y=Inarccos —,

J2x

2Xx-3

RNy
1
B) y=Inarcctg "

2x+1

56.2) y=— 0T
VX3 +6x+1

4x% -1
T _|n8 ’ _ t 2X C0S2X
) y= ,/4X2+1 1) y=(tg2x)
6) y:(SS"‘2X —CoS ZX)Z,
X3—2 arcsinx
r) y=In3 , ) y=(1- x?
) y= NI )Y ( )
3x* -2 ,
r) y=In°® , 1) y=(ctgax )"
)y 7o ) y=(ctg4x)

0) y= [33”“92X +In (1+ 4x? )]4 ,

0) y= (4tgzx —tg 2x)5,

4
X" -3

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

n) y= (X4 +1)l/X
6) y= (5tgzx +sec? x)3,
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tg2x

recjsy1-x? 1
B) y=g T r) y=In31/% , 1) y=(cos2x)

4x+3

57. ) y=— et
SUx3—4x-1

1

2x% -3
2x2 +3"

B) y=Intge 2%, r) y=In* n) y= (Ctgx)Sinz §
5X—6

58. ) y=— >
5Ux% +5x-2

0) y= (3“9’ZX +Insin x)z,

2 X
B) y=e VT r) y=In? 2x_+1 : n) y=(\/; +LJ

2X3 +5 ( arccos2x 2)3
59. a) }’:m, 6) y=\4 —N1-4x* ],

. 2 1—)62 secx
B) y:lnarcsmﬁ : r)y= e ) y:(ctgx)

x3—-10

60. a) y=———,
vx* —8x

1 110 —3x? .
B) Flntgﬁ : r) y=In’® 5 1ox’ m) y=(x+In x)

B 3amagax 61-80 HaiiTk HeompeeIeHHbIC HHTETPATHI.

0) y= (62‘““‘9’3x + arccthx)4 ,

2 2
61.a)f S +34x+37 dx, 6)Ix—dx, B)I6x2arct92xdx
(x=D(x" +4x+13) Ny
4 3 2
62. a) sz PO I 2T gy 6) | ax . B [xIn(x* + 2)dx
X" +6X° +9x 9+ x)V9+ X
7x% +40x — 96 dx
63. dx, 6) | ——, X% cos4xdx
2 J.2x“+5x3—12x2 ) j)(,/)(2_16 2 I

4x* —4x3 + x* +5 V11— x2
64. a dx, 6 dx, B) |arccos4xdx
)I 4x° + 4% +5x )-[ X’ )I
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X+2 dx .
65. 6) | ————, x* +1)sin xdx
2 I(2x+3)(x+1)2 ) sz,/xz_4 » [0+
3x° +4x .
66. : e " sin xdx
2 I(X—Z)Z(xz 4 |
2
67. a) I& 0) '[ xdx : B) J' arccos 3xdx
x® +2x%5x (9-x)V9 - %
X _2 dX 2 3%
68.3)[)( +X 0) Im, B)J.XG dx
3
69. a) I d); , 6) J' Xdx , B) je‘zx cos xdx
(2x-1)(8x" —4x+1) (4—x2)4-x2
34dx dx 9 X
70. : 0) | ————, X~ cos —dx
2 J.(x—2)(x2—2x+17) ) j)(4,/)62 14 2 I 2
x> +5 dx
71. ———dx, 0) -
2 j2x3—x2—10x X I Jax? —4x+3 ) I1+s|n X
7 a)J‘ 20dx 5 I 4X +5 )J. dx
' (X +4)(x* + 4x + 20) ' V11— 20 x — 452 sin® x
3x? -2 6Xx—5 sin® x
. dx 0 —Xx
2 I(x+3)(2x2 -3x—-2) ) I,/gx +6x— 2 2 Icosﬁx
2x* +8x° +9x* +4 2x—1
dx, 6 dx, ctg*xdx
V| X° +4x% +4x )J.\/5+12x—9x2 » Jets
.a) j 92de , 6) J' X+2 dx, B) j16sin4xcos4 xdx
(x=5)(x" +2x+10) VaX? +12x +7
I 4X_32dX, 6 j 3x—-4 dX, B)J dx
x(2x-3) V21+12x —9x? 4—-5c0s
2d
.a)J. 4X , 6) J. $x+1 dx, B) J‘cos4 xsin® xdx
16x* -1 JOx? —12x+5
2x*+4 X+5
78. — = " _dx 6 tg*xdx
S Ko oo e

58



5dx 6)j X+3 dx I dx
(x+1)(2x* +2x+5) I —x+1 3sin X+ 4cosx+5

80.9) 12x5—2x4+4 6)I 2X+3 . Ic033xdx

dx, ———dX, -
X" +4x° V7 —6X — X2 sin® x

Hnoueuodyanvnoe oomawinee 3a0anue no pazoeiy «jiemeHnovt meopuu 6eposimHocment
U Mamemamuueckou CIamucmuKu»

B 3agadax 81- 85 ncnionw3oBare popmyny bepHynu a1 onpeaeneHust BEpOsATHOCTEH
NOSIBIICHUSI COOBITUS TIPU TIOBTOPEHUU HCTIBITAHUI.

81. BexoxkecTh ceMsiH JaHHOTO pacTteHus coctapisieT 90%. HaliTu BeposTHOCTH TOT0, YTO
U3 YETBhIPEX MOCESTHHBIX CEMSH B3OMAYT: a) TpH; 0) HE MEHee TpeX.

82. B xJ1omKke 4nciio ATMHHBIX BOJIOKOH cocTaBiiseT 80%. KakoBa BepoATHOCTb TOTO, UTO
CpeIu B3SITHIX Haynady 5 BOJOKOH JUIMHHBIX OKaXKeTcs: a) TpH; 0) He Ooiiee ABYX.

83. [IpuHKUMas BEpOSITHOCTh POXKJICHHS MAJIbUMKa U J€BOUYKH OJMHAKOBBIMHU, HAUTH
BEPOATHOCTb TOT'O, UTO CPEAU 6 HOBOPOXKJICHHBIX: a) MajbuKKa; 0) He OoJiee ABYX JI€BOYEK.

84. B HexoTopoM Bogoeme Kapnbl cocTaBisitoT 80%. HaliTu BeposTHOCTB TOr0, 4TO U3 5
BBUTIOBJICHHBIX B 3TOM BOZIO€ME PBIO OKaxxeTcs: a) 4 kapra; 0) He MeHee 4 KapIioB.

85. IIpubop coctout u3 4 y310B. BepostHOCTh 6€30TKa3HOI pabOTHI B T€YEHUE CMEHBI
JUISL Kax10ro y3ia paBHa 0,8. Y3I1bl BBIXOJAT U3 CTPOSI HE3aBUCUMO OMH OT apyroro. Haiitu
BEPOSITHOCTH TOT'0, UTO 32 CMEHY OTKaXYT: a) 2 y3i1a; 0) He MeHee 2 y3JI0B.

B 3agauax 86-90 ncnonp3oBarh acuMntToTudeckyto ¢popmyry Ilyaccona mist onpenenenus
BEPOSTHOCTEN MOSABICHHS COOBITUS MPU MOBTOPEHUHN HCTIBITAHUI.

86. Cemena coxepxar 0,1% copaskoB. KakoBa BepOsSTHOCTb IIPH CITy4aiiHOM 0TOOpE
2000 cemsiH OOHAPYKUTH 5 CEMSIH COPHSAKOB?

87. BeposiTHOCTh OsiBICHUs1 OpakoBanHOM fnetanu paBaa 0,008. Haiitu BeposSTHOCTD
Toro, 4to u3 500 ciaydaitHO 0TOOpaHHBIX AeTanell okaxercs 3 OpaKOBaHHBIX.

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

89. Kawnra nznmana tupaxom B 50 000 sx3eMIuisipoB. BeposTHOCTB TOTO, 9TO B KHHUTE
umeercs nepekt opourropoBku pasHa 0,0001. Haiftu BeposTHOCTb TOTO, UTO TUPAXK COAEPIKUT 5
HENPaBWJIbHO COPOLIIOPOBAHHBIX KHHUT.

90. BeposATHOCTB BBIKHMBaHUS OAKTEPHI Mocie panoakTUBHOro ooaydenus pasHa 0,004,
Haiitu BeposTHOCTD TOTO, 4TO NIOCTE 00nydeHus u3 500 6akTepuit ocraHeTcsl HE MeHee 3
OaKTepHil.

B 3agauax 91-100 maHo, 4TO Ha TPAKTOPHOM 3aBOJIE paboYnii 32 CMEHY U3TOTOBIISIET N
Jetanei. BeposTHOCTB TOro, 4TO A€Talb OKaXKeTCsl EPBOro copra paBHap. KakoBa BEposTHOCTS,
YTO JeTajeil mepBoro copra OyaeT m mTykK.

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.

79. a) j
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99. n=150, p=0,6, M=75.
100. n=625, p=0,8, m=510.

B 3amagax 101- 120 3agan 3aK0H pacupee/ieHus CITy4aitHON BemuuHbl X (B TIEpBOi
CTpPOKE TaOJIUIIBI JaHBI BO3MOXKHBIC 3HAUCHHSI BEJTMUUHBI X, 8 BO BTOPOU CTPOKE YKa3aHbI
BEPOSATHOCTH [) 3TUX BO3MOKHBIX 3HAUCHHIA ).

Haiitu: 1) marematrueckoe oxumanue M(X); 2) aucnepcuto D(X); 3) cpennee
KBaJPaTHYECKOE OTKIIOHEHUE 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 03 041
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
p 01 04 02 03
109. X 60 64 67 70
p 01 03 04 02
110. X 45 47 50 52
p 02 04 03 041
111. X 46 49 o1 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
p 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
p 01 02 02 05
120. X 35 39 42 46

p 01 03 02 04
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4.2 Tlpouenypa U olleHOYHbIE CPeCTBA /I MPOBeJAeHUs MPOMEKYTOYHOM aTTecTallnu
4.2.1 3auer

3auer sBuserca (OpPMON OLEHKM KadyecTBAa OCBOCHHUS OOYYarOIIUMCS OCHOBHOMU
npodeccnoHaIbHON 00pa30BaTEIbHOM MpOrpaMMbl IO pasjenaM JucHMIIMHbL. [lo pesynpraTam
3ayeTa 00y4yaromeMycs BICTABISIETCS] OLIEHKA «3aYTCHOY HITH «HE 3aUTCHO.

3ayer MPOBOAUTCS 10 OKOHYAHMM YTEHUS JICKUUH W BBINOJHEHHs J1a00opaTOpHBIX
3aHATUH. 3a4eT MPUHUMAETCS TMPENoaBaTeieM, MPOBOAMBIIUM JAOOPATOPHBIC 3aHATHUS, WIH
YUTAIOIIMM JIEKIUH 110 JAHHOW IHCLUUIUIMHE. B ciydae OTCYTCTBHs BELyIIETrO NPErnonaBaTess
3a4eT MPUHUMAETCS MpernoaBaTeseM, Ha3HAaueHHBIM PacopsDKEHHEM 3aBeyroniero kadeapoii.
C pazpemienus 3aBeayroliero kadeapoil Ha 3adeTe MOKET IPUCYTCTBOBATH IPENOAABATEINb
Ka(eapel, IPUBJICYCHHBIH I TOMOILM B IPHEME 3a4eTa.

IIpucyrcTBue Ha 3ayere mnpenogasareneil ¢ JIpyrux kadenp Oe3 COOTBETCTBYIOIIEIO
pacIopshKeHUsl peKTopa, IPOpeKTopa Mo y4yeOHOW M BOCHHMTATENbHOWPAOOTE MM 3aMECTHTEINS
JUPEKTOpa MHCTUTYTA IO y4yeOHOM paboTeHe 1omycKaeTcs.

®opma mnpoBesieHUs 3auera (YCTHBI OIpOC, TECTUPOBaHUE) omperensercs Kadeapon u
JIOBOJIUTCS J10 CBEJICHUs 00yYaroIUXCsl B Ha4ajle ceMecTpa.

Jlns mpoBeneHUs 3a4eTa BEAYLIMM NpernoAaBaTelb HAKAHYHE IIOJy4aeT B CEKpeTapuare
JUPEKTOPaTa3ayeTHO-IK3aMEHALIMOHHYI0O BE€JOMOCTb, KOTOpas BO3BpAILACTCsl B CEKperapuar
II0CJIE OKOHYaHUSI MEPONIPUATHS B ACHb IIPOBEICHUS 3a4€Ta UM YTPOM CJIEIYIOLIErO JHS.

OOyuaronyecs Ipu sIBKe Ha 3a4eT 005A3aHbl UMETh IPU ceOe 3aUETHYIO KHIDKKY, KOTOPYIO
OHM IIPEIBABIIOT IPENOAABATENIO.

Bo Bpemst 3adyera oOyudarolgyecs MOTYT I0Jb30BaThCs, C pa3pellieHUs] BEAYIIEro
npenojaBaresis, CIpPaBOYHOM W HOPMATHBHOM JIUTEPAaTypoi, JAPYyrUMHU IOCOOUSIMU U
TEXHUYECKUMHU CPEJICTBAMMU.

Bpemst moAroToBkr OTBETa B yCTHOW (OpMe MpH cAade 3adera JOJHKHO COCTABIATH HE
MmeHee 20 MUHYT (110 JKeJTaHUI0 00YYarolLIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBera -
He Oonee 10 MUHYT.

[IpenonaBaTento MpeaoCTaBiIsIeTCs MpPaBO 3aJaBaTh OOYYAIOUUMCS JIOTIOJTHUTENIbHBIE
BOITPOCHI B PAMKax IPOrpaMMbl JUCHHUATIINHBI.

KauecTBeHHas OLIEHKA «3aUTE€HO», BHECEHHAS B 3aU€THO-IK3aMEHALIMOHHYIO BEAOMOCTb U
ABJISIETCS PE3YJBTaTOM YCIIEIIHOIO YCBOCHUSI MaTepHUaa.

Pesynbrar 3auera B 3a4€THO-DK3AMECHAL[MOHHYIO BEIOMOCTBHBBICTABISAETCA B JEHb
IPOBEICHUST 3a4eTa B MPUCYTCTBUM camoro oOyuwaromerocs. IIpemonaBatenu Hecyt
MIEPCOHAIIBHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTb BHECCHUS 3aIlUCEd O
pe3yapTaTax MpOMEXyTOYHOM aTTeCTAllMK B 3a4€THO-3K3aAMEHAIIMOHHYIO BEJJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKA3aJCs OT MPOXOXKIEHUS aTTeCTallud B CBS3U
C HEMOJArOTOBJIEHHOCTBIO, TO B 3a4€THO-DK3aMEHALMOHHYIO BEJIOMOCTH €My BBICTABISAETCS
OLICHKA «HE 3aYTCHOY.

HesaBka Ha 3adyer oTMeuaeTcs B 3a4€THO-IK3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMH «HE
SABUIICS.

Hapymenne JIACLIUTUIVHBI, CIIMCBIBAaHUE, HCIIOJIb30BAHNE oOy4aromumucs
HEpa3pelIeHHbIX  MEYaTHbIX M  PYKOIUCHBIX  MaTepHajoB, MOOWJIBHBIX  TEJIE(POHOB,
KOMMYHHUKATOPOB, IIJIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JPYrMX BHJOB JIMYHOU
KOMMYHUKAI[MOHHOW ¥ KOMIIBIOTEDHOM TEXHHUKM BO BpEMs 3adera 3ampelieHo. B ciydae
HapYyIICHUs 3TOro TpeOoBaHUs MpenoiaBaTesb 00s3aH yIAIUTh 00yJaroerocst u3 ayJuTopuu 1
IIPOCTABUTh €MY B BEJIOMOCTH OLICHKY «HE 3aU4TEHO».
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OOyyaromumcs, He CAABIIUM 3a4€T B YCTAHOBJICHHBIE CPOKHU 10 YBAKUTEIBHON IPUYUHE,
UH/IUBUYyalIbHBIE CPOKHM IPOBEACHHUS 3adeTa ONPEACISIIOTCS 3aMECTHTENEM JHUPEKTOpa
WHCTUTYTA 110 y4eOHOI padoTe.

OOyuaronmecsi, UMEIOIUE aKaJIEMHUYECKYI0 3aJJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
onpezenseMbie YHuBepcureroMm. MHbopManus o TUKBUIALIUU 33J0JDKEHHOCTH OTMEYAeTCsl B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus] 3aMeCTUTENs AUPEKTOpa MHCTUTYTa MO y4yeOHOU paborte u
JOCPOYHAs Cllavya 3a4eTa C 3alHChi0 PE3YyIbTaTOB B AK3aMEHAIIMOHHBIH JIHCT.

WuBanuapl 1 aula ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI MOTYT CIaBaTh 3a4€Thl
B CpOKH, YCTAQHOBJICHHbIC HHIUBUAYAJbHBIM YUEOHBIM IUIaHOM. WHBanuasl W Juma ¢
OTPaHUYEHHBIMU BO3MOYKHOCTSMU 30POBbs, MMEIOIINE HAPYUICHUS OMOPHO-IBUTATEILHOTO
ammapara, JOIyCKAalOTCs Ha aTTECTAllMOHHBIC HCIBITAHUS B COMPOBOXIECHHUH AaCCHUCTEHTOB-
COTIPOBOXKAAIOIINX.

[Iponenypa npoBeaeHus MPOMEKYTOYHOH aTTECTalUU ISt 0COOBIX CIlyyaeB M3JI0KEHA B
«[lonoxeHnn O TEKylIeM KOHTPOJE YyCIEBAaEMOCTH M MPOMEXKYTOUHOH aTTecTaluu
oOyuaromuxcs o OIIOII 6akanaBpuara, cnenuanurera u maructparyps» ®I'6OY BO HOxHo-
VYpanbckuii ['AY.

[IIkaa ¥ KpUTEPHUHU OLIECHUBAHKS YCTHOTO OTBETA 00YYAIOMIETOCS MTPECTABICHBI B TAOJIUIIE

IIxaja Kpurtepuu onenuBanus

0oOyJaromuiicss TOKa3bIBaeT 3HAHHE MPOTPAMMHOTO MaTepHana, yCBOCHHE OCHOBHOHM H
JIOTIOTHUTEIBHON JINTepaTyphl, PEKOMEHIOBAHHOW IIPOTPaMMON IUCHIUIUIMHBI, yMEHHE
MPAaBUJIBHO TPUMCHUTH YCBOCHHBIC 3HAHWS Ui OOBACHEHUS SBICHHA W TPOIECCOB,
BIIa/IeCT HABBEIKAMH pPabOTHl ¢ HM3MEPHUTEIBHBEIMH TNPHOOpaMH (JOIyCKaeTCs HAIHJHe
MaJI03HAYUTEIBHBIX ONTUOOK MK HEJOCTATOYHO MOJHOE PACKPBITHE COJCPKAHUSA BOMPOCa,

O11eHKa «3a4TEHO»
WM TIOTPEITHOCTh HETIPUHITUIINAIBHOTO XapaKTepa B OTBETE HA BOIIPOCHI).

I[OHOJ'IHI/ITCJ'IBHBIM YCIOBUEM IIOJIYYCHHA OHLCHKH <«3a4YTCHO» MOI'yT CTaTb XOPOIIHC
TIOKa3aTeJIM B XOAC MPOBCACHUA TCKYIICTO KOHTPOJISL U CUCTCMATHYICCKAA aKTUBHAA pa60Ta
Ha 3aHATHAX

0oOyuaromuiicss TNOKa3bIBaeT NPOoOeNsl B 3HAHMAX, YMEHHMAX M HAaBBIKAX NPHUMEHEHHS
Or1leHKa «HE 3a4TE€HO» | OCHOBHOTO MPOTPAMMHOTO MaTepHaja, MNPUHLIUIHAJIbHBIE OIIMOKM NpHU OTBETe Ha
BOTIPOCHI

Or1eHOUHBIE CpEACTBA

IlepeyeHb BONPOCOB K 3a4eTy
1.ITonsTHE MaTpUIBl. Bumer MaTpui.
2.0npenenureny 2-ro ¥ TPEThEro MopsiIka.
3.CBoiicTBa ompeneanuTenei.
4. MuHop. AnreOpandeckoe J0IOJIHEHHE.
5.Cucremsl THHEHHBIX ypaBHEeHUH. OCHOBHBIE TOHSTHS.
6.Metox I'aycca ajist pelieHui CHCTEM JINHEHHBIX YPaBHEHUMA.
7.Metox Kpamepa s pereHnit cucTeM JTMHEHHBIX ypaBHEHUH.
8.ITonsitue oOpatHoit Marpuisl. HaxoxneHne oOpaTHOI MaTpHIIBL.
9. Pemienue cucTeM JIMHEHHBIX YPaBHEHUI METOIOM OOpaTHBIX MATpPHIL.
10.ITonsitne pynkunu. Obnacts onpexaeneHus. [Ipumepsl.
11.06nactp 3nauennii. CriocoOs! 3aganus GpyHkuuu. IIpumepsr.
12.OnemenrapHble pyHKIMH U uX rpaduku. CBoiicTBa rpaduKoB.
13.CaoiictBa ¢ynkiuu. [Ipumepsl.
14.TTonsiTue mpezaesna B TOUKe, OECKOHEUHO YAAIEHHOH TOUKe.
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15.beckoHeyHO Maible QYHKIIMU U UX CBOWCTBA.

16.beckoneyHo OospLIMe QYHKIIMU U MX CBOWCTBA.

17. Teopema o mpeziesie CyMMBI, IPONU3BEICHHSI, YACTHOTO U CTEIICHHU.

18.IIpaBmia pacKpbITHS HEOTIPEACICHHOCTEH.

19. IepBrrii 3aMevaTenbHbIN Tpeaei. [Ipumepsr.

20. Bropoii 3amegarensHbIi npeaen. [Tpumepsr.

21. Tlonsrre npon3BoaHON. ['eoMeTpriaecknil 1 HU3NIECKUIA CMBICI TIPOU3BOTHOM.

22. OcHoBHBIE TipaBriIa AU (EepeHITUPOBAHHS.

23. OcHoBHEIE (hopMyTb! An(depeHITNPOBAHNS.

24, TlponsBoHast cinoxHou GpyHKImuU. [Ipumeps.

25.CBs13b NPOU3BOTHOIM ¢ MOHOTOHHOCTBIO. [lOHATHE MakcCUMyMa U MUHUMYMa (yHKIUH.
26. MlHTepBaIIbl BBIIYKIOCTH M BOTHYTOCTH Ipaduka QyHKIIHIO.

27.Touxu neperuba rpaduka ¢pyHkimu. Heo6xoaumoe ycroBue CyecTBOBaHUS TOYEK Meperuoa.
28.IlonsTHEe QYHKINU HECKONBKUX NepeMeHHbIX. O0nacTs onpenenenus. [Ipumeps.
29.YacTHble IPOU3BOAHBIE TIEPBOTO NMOPsAKa (PYHKIIUH HECKOJILKUX IIEPEMEHHBIX.
30.YacTHbIe TPOU3BOAHBIEC BTOPOTO MOPSAKA QYHKIIMN HECKONBKHX IIEPEMEHHBIX.
31.0kcTpeMyMBI (YHKIIMU IBYX NEPEMECHHBIX.

32 InddepeHnmanpHble ypaBHECHUS. BuabL.

33.Pemenne audhepeHnanbHbpIX ypaBHSHHN TIEPBOTO TOPSIIKA.

34.Pemenne nuddepeHINANBFHBIX YPaBHSHHH BTOPOTO OPSIIKA.

35. Tlonsarue nmepBoobOpazHoit GpyHKIwH. [IpuMepsI.

36. [TonsTue HeonpeneneHHOro uHTerpaia. CpoiicTaa.

37. HemocpecTBEHHOE MHTETPUPOBAHUE B HEOTIPEACICHHOM HHTErpaJe.

38.Meton MHTErpUPOBaHHS 3aMEHOW IIEPEMEHHBIX B HEONIPEEICHHOM HHTErpalle.
39.Meto MHTErpUPOBAHHS TI0 YACTSM B HEOIPEIEIICHHOM UHTETpaJle.

40. IousTre onpeneneHHoro uHTerpaia. CBoicTaa.

41. l'eomeTpuuecKHii CMBICI ONPEAEICHHOTO HHTETpaa.

42 . HenocpencTBeHHOE HHTETPHPOBAHKE B ONIPEIECICHHOM HHTETpae.

43.MeTon MHTETPUPOBAHUS 3aMEHON IIEPEMEHHBIX B OIIPEACICHHOM MHTETpaJIe.

44 MeTton MHTETPUPOBAHUS 110 YAaCTAM B ONPEIEICHHOM HHTETpae.

45. TIpunokeHne oNpeaesIeHHOT0 HHTETpalla K BEIYHCICHHUIO TUTOMaIeH INIOCKUX QUTyp.
46.ITonsTHe coObITHS, UcTibITaHUs. [loHsATHE ciydaitHOrO cOOBITHS. [IpHMepsb.

47. Bunel ciaydaitHex coobiTuii. [Ipumepsr.

48. Kitaccuueckoe Onpe/esiecHUe BEPOATHOCTH CITy4aiiHOro coObITrs. CBOMCTBA BEPOSITHOCTH.
49. ToHsiTHe OTHOCUTEIBHON YacTOThl. CTaTHCTHYECKOE OIpeieieHie BeposaTHOCTH. CBOMCTBO YCTOHYMBOCTH.
50. [ToHsiTue cymMMBbl ciy4aitHbIx coObITHIA. TeopemMa 0 BepOSITHOCTH CyMMbI HECOBMECTHBIX COOBITHIA.
51. TlonHast rpymma COOBITHH.

52. TIpOTHBOIIOIOKHBIC COOBITHSI.

53. BeposTHOCTH NOSBIICHHS XOTS OB OZTHOTO COOBITHSL.

54. 3aBucumble coOBITHA. Y CIIOBHAsI BEPOSITHOCTb. [IprMepsr.

55. Teopema 0 BEpOSTHOCTH MPOU3BEACHUS 3aBUCHUMBIX COOBITHI.

56. JInckpeTHbIE CiTy4aiiHbIe BEJINUMHBEI.

57. HerrpepbIBHBIE CIIy4aifHbIE BEJIMUNHBI.

58. 3akoH pacnpenenenusi. MHOrOyrojibHUK pacrpezieeHus.

59. YucnoBble XapaKTEPUCTHKU TUCKPETHBIX CIIyYaiHBIX BEJIMYUH U UX CBOWCTBA.
60.HopmasibHBIi 3aKOH pacnpeieNneHus HelPepbIBHOW CIIy4aifHOM BENUYMHbI.

_y2 _ _
61. HaiiTi npon3BOIHYIO QYHKIIMU y(X) =X 3X 1
62. Haiitu npousBoanyio Gpyrkuun V — COS(ZX — 3) .

2 X
63. HatiTi mpou3BoiHy0 (HyHKIIMA y =X -€

2
64. Haiitn yrioBod KO3(pQUIMEHT KacaTedbHOW K Trpaduky GYHKIUH y =X + 2X - 4 B TOYKE
XO - _1 .
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65.

66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

X+ 3

Haiiti npon3BoHyI0 QyHKIMK X —2

Haiitu Touky MakcuMyma QpyHKIMH Y = 2X — X2,
X 2
Haiitu mpousBoauyto Gpynkiun f(X) = e
Haiiti nponsBonHyto GyHKIHM y = (X + 2)e*.
Haiitu mpousBoanyto Gpynkmun f(X) = Ln2x.

) Tx+1

im ——

x>0 —3—4x
x2 -9

Haiitu npenen xl—>3 3()6' . 3)

Haiitu npenen

. sin 2X
lim ——
x—0 5)(
1—-2x% +3X
Haiitu npezen l%wm

Haiitu npenen

1 2X
Haiitu npenen I;_')T 1+ 5
. X*-25
Haiitu n Lim
peacia X5 2(X _ 5)
-1 1 1
Haiitu cymmy matpur A= 0 4l B= >
-1 1

Hatiitu npomsBenenue Matpun A=
0] 4

—2 4

Brruncnute onpenenuTens

~2 3

1 O 3 0
Haiitu passocts matpun A = B =

Pemuts cuctemy JIMHEMHBIX ypaBHEHUI {

4 0 1
Berauciauth OIIpeAC/IUTCIIb O _1 0

3 0 2

x+2y=-3
3x+2y =5

—3
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X, +X, + X, =4
82.PemmTh cucTEMy JIMHEHHBIX ypaBHEHHH § X; — X5 = -1
—X, +X;, =0

83. HaiiTu HeomnpeneneHHbBII HHTETPal J‘ (4 sin X —cos X)dX

dx
84. HaiiTu HeomnpeeieHHbBII HHTETpaj I—
VAX+1
N 1 5 - 2
85. Haiiti nepBoo6pasuyto aust pyukmun f (X) = — X~ — X~ — —
3 3
86.113 ypHBI, B KOTOpPOH HaxomsTcs 5 OenbIX M 8§ dYepHBIX IIapoB, BRIHUMAIOT HayJady onuH Imap. Haiftu
BEPOSATHOCTH TOTO, YTO ITOT mIap OymeT OembIM.

87.]la cTpenka MPOM3BOIAT IO OJHOMY BBICTpENly. BeposTHOCTH momagaHus B LENb UL MEPBOTO M BTOPOTO
ctpenkoB paBHa 0,8 u 0,4 coorBeTcTBeHHO. HaliTH BEpOATHOCTE TOTO, YTO B LIEJIb OMAAYT 00a CTpeiKa.

88.3aKk0H pacrpe/eneHus BEpOATHOCTEH CilydaiiHON BeanmuuHbl X 3a1aH Tabiuuei, Haiitn BepostHocts P

X 2 5 8

P o1 | p, | 06

89. Jlan 3aKkoH pacrpelelieHusi BEpOATHOCTEW  TUCKPETHOH ciydaifHoW BemmumHbl X. Halitm 3HadeHme a,
JHCIEPCHIO U CPeHEee KBaJpaTUIECKOe OTKIIOHCHHE.

X 1 2 3 4

P 02 a 03 02
90. HaiiTi BEpOSITHOCTb TOTO, 4TO JHHU POXKICHUS y JBYX CIy4allHbBIX JIFOAEH MPUIYTCs Ha OJMH MECSI] To/ia.

TecToBbIE 3aaHUA K 3a49€eTy
KpI/ITepI/II/I OLCHKHM OTBCTa OOBOAATCA A0 CBCACHMHA 06yl1a}oumxc;1 J0 Haydajla TCCTHUPOBAHMA.
PGBYJ'II)TaT TCCTUPOBAHUA 00BABIAETCA 00 AI0IMEMYC HEIMOCPECACTBCHHO MOCJIC €TI0 CAa4u.

xana Kpurtepuu oneHuBanus
(% npaBWIBHBIX OTBETOB)
OrneHKa 3a4TeHO 50-100
OrneHka HE3a4TEHO Menee 50

Paznes DeMeHTHI THHEHHOH aJare0pbl
1. TpeyrosbHas MmaTpuLia UMEET BUA. ..

2 0 0 4 1 3 100
a)|0 3 0 6|0 2 1 B)[0 1 0 r)
00 4 001 0
2. I[I/Ial"OHaJ'H:Haﬂ MaTpula UMCCT BU. ..
2 00 4 1 3
a)|0 3 0 6|0 2 1 B)[0 1 O r)
00 4 001 00
3 4

3. Onpenenurens paBeH...
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a) -10 6) 10 B) 2 r) 1

0 - 0 3
4. Jlanbl MmaTpuilpl 4 = (2 4 j uB= ( 1 2). Torna matpuna A - B paBna...
0 -4 0 -4 0 2 0 2
a) 0) B) r)
1 6 3 2 1 2 3 4

a
5. Onpenenurens 4 paBeH 0 ipu OPaBHOM ...

a) 8 0)0 B) | r) -8

6. Haner matpumsl A, B u C pasmepa 2x3, 3x2, 3x3 coorBercTBeHHO. Ilocne yMHOXKEHUs
MaTpHIlbl OyyT UMETH pasmep...

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

7. Ilpy yMHOXEHHUH IBYX MaTpPHIL] JOJIKHO COOIIOAATHCS YCIOBUE, UTO YUCIIO. ..

a) CTPOK MEPBOI MATPUIIBI PABHO YHUCTY CTOJIOIIOB BTOPO MaTpHUIIbI

0) CTOJOIIOB MTEPBOM MAaTPHIIBI PABHO YHUCITY CTOJIOIIOB BTOPOH MATPHUIIBI

B) CTOJIOLIOB MIEPBOI MATPUIILI PAaBHO YHCIIY CTPOK BTOPOM MaTPHIIbI

') CTPOK IIEPBOM MaTPUIIbl PABHO YHUCIY CTPOK BTOPOM MAaTPHIIbI

1 0 6 4
8.[lanbl MaTpuilbl A= (0 j u BZ( 3} . Torma onpenenurens npoussencHus Matpuil det(AB)

5 4
paBeH. ..
a5 ©6)18 B0 1)l0
4 -5 4
9. O6parnas matpuna Kk Mmatpuiie 4=|6 5—a 12| He cylmecTByeT Ipu o, PABHOM. ..
1 3 2
(BBEAMTE OTBET)
1 1 1
10. Cuctema nuHENHBIX ypaBHEHUH ¢ OCHOBHOM Matpuue 4 =1 0 —1| wu BekTOopoM
0 -1 1
4
IIPaBbIX YacTel b=|"1] uueer BUI...
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. Ecnn Bce 3€MEeHTHI ONPEAENINUTENS BTOPOro MOPSAAKA YMHOXKHTH Ha 4, TO HOBBIN
oTpenenuTeNb OyAeT O0bIIe HCXOAHOTO ...

a) B UETHIPE pasa

0) B IIECTHA/IATh Pa3

B) Ha YEThIpe

I') Ha IECTHAALATh
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4ag+1 0 O

12. Ompepenurens | 0 -1 0/=0, npu a paBHOM...
0 0 2
a)-0,5 0) 0,5 B)-4 1)-0,25

13.  [Jlansl MmaTpunbsl 4 = [ 10 ,B= [3 0 )TOFI[a A-B paBHo....

-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. Janamarpuma A=| 6 -1 2| cymma aiit+azs paBHa...

8 -4 9
a) -3 0) 1 B) -1 r)-7
15. Onpenenurens ! 1‘ paBeH...

a) 23 0)8 B) -23 19

16.  Ecmm ( xq, Vo ) - pellleHHEe CUCTEMbI THMHEHHBIX YPaBHCHUIN
x+2y=-3
{3x +2y =5
TOTZAa X, — ), PaBHO...
a)-0,5 0) 7,5 B) 0,5 r)-7,5
17. Ecmu A= [_1 1] ,B= [l] , Torga marpunia C = A - B umeer Bug. ..
O 4 2
o) 1 8
) [Sj 0@ 8  » [8] ) [1]

xk 4

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

19. Jlaner Matpunsl A, B u C pasmepa 4x2, 3x4 u 4x%3 coorBercTBeHHO. [locne yMHOXeHUs

MaTpHUIllbl Oy1yT UMETh pa3Mep...
a) [A-B]=4x4  0)[B-A] =3x2 B)[C-B-A]=3x4 r)[C-B] =4x4

18. Marpunia A4 = ( j HE UMeeT 0OpaTHOM, MPU K PAaBHOM...

20. YpaBHeHHE IPAMON UMEET BUJ. ..

x

a) x> +y? = R? 6)y=kx+b B) Y2 = 2pX r)—2+g—2=l
a

21. YpaBHeHUE 3/UIMIICa UMEET BU. ..
2 2

x

a) x> +y? = R? 6)y=kx+b B) Y2 = 2pX r)_2+i:_2:1
a

22. YpaBHeHUe TUnepoOobl UMEeT BUL. ..
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b X
a) x* +y? = R? 0)y=kx+b B)—Z—y—zzl r)—2+y—2:1
a® b a® b
23. YpaBHeHue nmapabosIbl UMEET BH/I. ..
2 2
b
a)x2+y¥=R2  G)y=kx+b B) Y2 = 2px Nty =1
a
24. YpaBHEHUE OKPYKHOCTH UMEET BUJI. ..
2 2
X
a) x? +y? = R? 6)y=kx+b B) y* = 2pX r)—2+i;—2=1
a
25. YpaBHeHHUE NPSIMOM, TPOXOAALIEH Yepe3 JIBE JaHHbIEC TOUKH, UMEET BU/I. ..
a) Ax + By +C=0 6) — =2
Xo =X Vo—
B)y=kx+Db r)y—yi=K(X-xi)
26. O01iee ypaBHEHHE MIPSIMON UMEET BHI. . .
a) Ax + By +C =0 6) — =2
Xo =X Vo=
B)y=kx+Db r)y—yi =k (X—xi1)
27. YcnoBue mapaiebHOCTH NPSMBIX. . .
1 1
a)ki-k2=0 0) k1 = k2 B)ki=+ — Nki=- —
K K
28. YcnoBue NepneHAuKYISIPHOCTH MPSMBIX. . .
1 1
a)ki-k2=0 0) k1 = k2 B)ki=+ — Nki=- —
kZ k2
29. Ecmm a =(4;2;-2) wu b =(1-3;1). Torma ckanspHoe npousBeacHre a-b pasHo...
a)-4 6) -3 B)2 10
30. YrioBoit 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 miuockoctu 2X —Y + 9z — 15 = 0, paBHa...
a)4 0) 7 B) 6 r)5

32. Jlansl Touku A(2; -3) u B(-4; 7). Torna abcuucca cepenunbl otpe3ka AB paBHa...
a)-5 0) 2 B) 1 r)-1

33. YrnoBoit koaddurment npsmoit 28X+ 7y —4 =0 paseH...

a)4 0) -4 B) -28 r)7

34. Paccrosnue mexay Toukamu B (-4; -1) u D (8; 8) paBHo...

a) 14 0) 21 B) 15 r) 16

35. Touka M (2,1) cepenuna orpe3ka. KoHllamu oTpeska sBISIOTCS TOUKH. ..
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. Ilpsmoit 2X—3y+6=0 npuHAIIEKUT TOUKA. ..

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

37. llpsimast, nepneHauKyIsapHas npssMon Y= —X+ 4, uMeer BUL...
a)y=2x—4 06)y=x+3 B)y=—4x-1 T1)y=—X"4

38. Ilpsmas, napamienbHas OpsIMOM Y= —X+4, umeeT BUL. ..
a)y=2x—4 06)y=x+3 B)y=—4x-1 T1)y=—Xx—4
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39. Bekroper a =(2,—1,4) u b =(—6, A ,—12) napanienbHsl, TOr1a KOOpUHATA A paBHa ...

a) 4 0) 3 B) —2 r) 6
40. Bektopst a=(4,6,—2) u b =(—1,3,\) neprneHauKyIIpHBI, TOTJa KOOPAMHATA A paBHa..
a) 5 6) —6 B) 7 r) =5

41. Touka A(4,5) TpUHAIJICKUT TIPSMOH, 3aJaHHON YpaBHEHUEM ...
a) 7x—3y+6=0  06)8x —4y —5=0 B)2x+3y—-21=0 r)3X —4y +8=0
42. Bekropsel a=(3, 2,—1) u b =(A,—8,4) mapamienbHbl, TOTAa KOOPJAMHATA A paBHa...

a) 3 0) —12 B) 14 r) —2
43. Bekropset a=(4, 2,—1) u b =(A,—8,4) neprneHauKyIIpHBI, TOrJa KOOpPAHHATA A PaBHA...
a) 5 0)7 B) 2 r) —6

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

BBEIMTE OTBET

45. Ha mockocTu BBeIeHa MONSpHAs CUCTeMa KOOpAUHAT (p;¢). Ypasuenue ¢ = 16 3anaer Ha
3TOH MIOCKOCTH. ...

a) 1Ba Jiyda

0) myd

B) OKPYKHOCTb pajguyca 4 ¢ IEHTPOM B IOJIIOCE

') OKPY>XKHOCTb pajauyca 16 ¢ HeHTpoM B MOJIIOCe

46. OO01uM ypaBHEHUEM MPSMOI HA MIIOCKOCTH SIBIISIETCA. . .

ﬁ + l =1
a) 3 12 0) y=—4x+12 B) dx+y-12=0 r) y—4=-4(x-12)
47.  Jlnuna oTpeska, orcekaeMoro npsimoit 4x+7y-20=0 na ocu Ox, paBHa...

a)6 0)5 B)20 r)7
2 2
48.  Ecnu ypaBHEHUE 3JIUIICA UMEET BUJ > + y_6 =1, To JuinHa ero 6obLIeH MoIyocH
paBHa...
a)36 0)25 B)S T1)6
49.  Jlansl Touku A(2;3) u B(-6;5), Torma koopJauHATHI cepeinHbl 0Tpe3ka AB paBHHI. ..
a)(-48)  0)(Z8) B (4D 1)(-24)
50.  VYpaBHeHme mapabobl CHMMETPUYHON OTHOCHTEIBHO OCH OPJMHAT, BETBH KOTOPOM
HaIpPaBJICHbl BHU3, UMEET BU. ..
a) y*= 2px, 6) x2=2py B) y2 = -2px r) X2 = -2py
51.  VYpaBHeHHeM IpPsSIMOIl B OTpe3Kax sIBIISETCH. ..

X Yy

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

52.  VpaBHeHHe OKpYXHOCTH UMeeT Bu (X-2)2+ (y+5)>=49. Eé ueHtp umeer
KOOPJMHATHL. . .

a) (2;-5) 06) (2;5)  B)(-Z5) 1) (-2-9)

53.  VYpaBHeHwue napabobl CHMMETPUYHON OTHOCHTEIHHO OCH OPJIUHAT, BETBH KOTOPOM
HalpaBJIeHbl BHU3, UMEET BUJI. ..

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

54. JTano ypaBHeHue rumnep6onsl Sx% — 4y? = 20. JInuubl eé momyoceil paBHEL. ..

a) \/§H2 6)S5u4 B)-4u 5 F)SI/I\/E
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Pasznen j1eMeHThI MATEMATHYECKOI0 AHAJIH3A

2
55.3 Lim X =2
. 3HaueHue npejaena aBHO. ..
PEACIR 58 2(x—5) P
a)0 0)5 B) 10 T) o
3P+ x+4
56. 3naueHue npenaena lez—5 paBHoO...
X—00 X — X —
a)l 0)0 B) 0 r)3
57. lana pyHkmus Y = ﬁ . Torna, ee 00nacThiO ONpeIeNEHUS SIBIISIETCSI MHOXKECTBO. ..
a) (-o0; -4) U [9; +o0) 0) (-4; 9] B) (4; 9] r) (-4;9)
58. Ilepuoanueckoi siBnsgeTcs PyHKIHA. . ..
a) f(X)=+x+1 B) f(x)=(x-1)°
2
0) f(x)=cos x——”j r) f(x)=i.
3 2X
1 2X
59. Tlpenen Lim(1+ 2—) paBeH...
X—0 X
a)e 0) e? B) el r) ¥
60. ®yuknus Y = f(X) Ha3pIBacTCsA YSTHOM A1 BceX X M3 00J1aCTH OIpeIeICHuUs, ECITH. . .
a) f(2x) = f(x) 0) f(-x) = -f(x) B) f(x?) = f(x) r) f(-x) = f(x).
61. I'padux HeueTHOM PYHKIIMK CUMMETPUYEH OTHOCUTEIBHO. . .
a) HayaJla KOOpJUHAT 0) ocu abcrmuce
B) OCH OpAHHAT r) 6uccektpucsl [l koopaunaTHOTO yria.
i 2x* +6x -1
62. IIpenen Im X +2%2 + 5 paBeH. ..
1 6
- 6)3 1 -
OR= ) ) g

63. ®opMyiia BTOPOro 3aMeyaTeIbHOTO Mpeea. ..

] 1Y . 1Y
a) le(lJ’;j =1 6) |_|m(1+;j =1

x—0 X—>00

: 1Y . 1)
B) le(“;j =€ r) le(“;) =¢€

x—0 X—>00

64. Oynkuus y = f(X) sBisiercst yObIBarolieii Ha HHTEpBaJie, €CIIM Ha 3TOM HHTEpBAJIE. . .

2) f'(X)ZO 6) f'(X)>O
65. beckoHeuHO Masol Ha3bIBAETCs (PYHKIIHS, IPEIET KOTOPOH PaBeH...
a)l 6) 0 B) o© r)C

66. beckoneyHo 60b1ION Ha3bIBaeTCs (PYHKIIHS, IPEESl KOTOPOil paBeH. ..
a) 1 6) 0 B)oo 1)C
67. Ilpenen nocrosHHOM BennuuHbl C paBeH...
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a) 1 6) 0 B)o T1)C

5x* —3x+2
68. IIpenen le—+ paBeH...
x>0 3x% 4+ X -9
a) oo 0) -3 B) —% r)

w| ol

x* —16
-5 2(x—4)
a)0 0) 4,5 B) 8 T) o0

69. IIpenen le paBeH. ..

70. Ipenen ||m % paBeH...

x—0
4
— 0) — 0 2
a) ) 1 B) r)
4

. 1%
71. Tlpenen ||m(§J paBeH. ..

x—>-1-0

a)0 0) 1/3 B) 1 r) oo
72. Yuciio Touek paspbiBa GYHKIUA Y = ——— PaBHO. ..

paspbiBa QyHKIMH Y —Dxad) "
a)0 0)2 B) 3 r) 1

5
lim
73.  Tpemen ***° -1 pagen..
a) oo 6)0 B) 5 r) 1
1-2x% +3x

74. IIpenen lim ——————— paseH...
P X»w4 3+ T

a) -2 0) Z B) 0 r) o

sin 2x

lim
75.  TIIpemen *° SX  papeH...

a)l 6)g B) — r)0

76.  Ilpenen ||m

( ~ ) paBeH...
a) oo 0)0 B) 2 r)6

77.  Ilpenen lim paBeH. ..
X0 — —4x
-7 -7 -1
a) oo 0)— B) — r) —
) ) )3 ) 3
78. Ipenensr lim,, .. [l + %] , lim, (1 + ??J-:_'-, lim, _, ¥ Ha3bIBAIOT

COOTBETCTBEHHO:
a) BTOpPOH 3aMeyaTesIbHBIN IIPeed, BTOPOW 3aMeuaTeNbHbIN Npees, MEepPBbIM 3aMeuaTeNIbHbII
npenen
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0) mepBbIil 3aMeUaTeIbHBIN Mpe/e, MEPBbIM 3aMeUyaTeIbHBIN MPEeN, BTOPOW 3aMedaTeIbHbIN
npejaen

B) BTOPOH 3aMeyaTeNIbHBIN IIpe/iell, IepBhIi 3aMedaTeIbHbIN IpeIes, IepBbIi 3aMeuaTeTbHbIN
npezen

I') MEpBbIN 3aMeuaTeIbHbIN Ipeie, BTOPOM 3aMedaTeNIbHBIN MPpees, BTOPOH 3aMedaTeabHbII
npezen

79 . llpousBoaHas GyHKIUH Y = VX +4x?* =2 umeer Bux. ..

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

2/ 2Jx

80. ITpou3BoiHAs BTOPOTO MopsiaKa GyHKIUHK Y = SIN3X paBHa ...
a) 9cosx 0) 9sin3x B) 3C0SX r) -9sin3x

o . 2X +
81. BepTukanbHoii acuMnToToi rpaduka GyHKIUN Y = SIBIISIETCS IIpsIMAs. ..
X

1

a =0 X=——

)Y B) 5
0) y= 2 r)Xx=3

3

82. IlpousBoanas npoussenenus (x + 2)e* pasHa ...

a) —e* - (x+1) B) & - (" +2x+x?)

0) e* r) e*-(x+3)

83. IlpousBonnas ¢pynkus f(X) = Ln2x paBHa...

a) f'(x)=§ 6) f'(x)=
o F0)=2 ) F1(x)=

1
X
2X 2

2
X
84. IpousBonuas Gpynkuun f(X) = € paBHa...

a) f'(X)Z e 6) f'(X)=eX
o f'(x)=2x-e" b £'(x)=2e"

85. Touxoii nepernba pyukiwn y = f(X) sBaseTcs Touka mpu mepexojie uepe3 KOTopyio. ..
a) f l(X) MEHsET 3HaK 0) f ”(X) MEHSET 3HaK

2

B) f! (X) COXpaHsEeT 3HAK r) f ”(X) COXpaHsET 3HaK

. . 5
86. BepTukanbHoii acuMnToTOM rpaduka GyHKIUH Y = 3 ABJISAETCA NPsIMa. ..
X

By= > B x=-2
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6
0) Xx=—= ry=-
) c )Y
87. Touka M(1;1) mnst GyHKIME Y = 2X — X? SBIAETCSA TOUKOIA. ..

a) mepernba 0) MakcUMyMa B) MHHMMYyMa T) pa3pbiBa

88. IIponsBoaHast 4aCTHOTO paBHa ...
2x+1 5 5
a) 2 6) 2 B) - 2 ) - A4
(x=2) (x-2) (x-2) X— 2

89. 3aKOH JBIDKEHHS] MaTepUAaIIbHON Touku uMeeT BUI X (t) =5 + t + 3t re x (t) — koopMHaTa
TOYKM B MOMEHT BpeMenu t.Torna ckopocts npu t = 1 paBHa...
a)9 0) 7 B)4 1)12
90.  IIpousBoaHas BTOporo nopsaka GyHkmuu Y =Sin 2X UMeeT BH/I. ..
a) 4cos X B) COS 2X
0) 4sin 2x r) —4sin 2x
91. VrinoBoii Kod(HUIHEHT KacaTenbHON K rpaduky byHkmun Y = X° +2X—4 B Touke X, =—1
paBeH. ..
a)-4 0)2 B) 0 r)-3
92. IlpousBoanas pyHKUUU Y = X2 -e* umeer BHUJ...
a) 2x-e* +x°-e*  6) 2x+e*  B) 2x-e* ) 2x-e*—x*.¢e*
93. 3aKOH JBIKEHHs MaTepHalbHOH Touku mmeeT BuA X () =4 + 10t + e’ ', tme x (1) —
KOOpJIMHATa TOYKA B MOMEHT BpeMeHu t.Torma ckopocts nipu t = 7 paBHa...
a) 13 0) 75 B)9 1)1l
94. TlpousBoaHas GpyHKIMHE ) = COS(2X —3) MeeT BHI. ..
a) y'=sin(2x-3), ©6) y' =-sin(2x-3),
B) Yy =2sin(2x-3), 1) Yy =-2sin(2x-23)

1 2
95. Haumensiuee 3nauenue pynkiuun f(X) = 3 x® —x% — 3 Ha oTpeske [-1;1] paBHO...

a)—% 06) —2 B)—% r)0
y (x) y(x)=x*-3x-1
96. Bropast mpou3BoHas ¢byHKIMN MUMEET BUI. ..

a)y=1 6y=2 1By=3 r1Yy-=0

97. 3nauenue QyHKIUH Y = ~/ X B TOUKe X, + AX MOKHO BBIUYUCIUTH 110 POpPMYIIE. ..

a)q/XO+AX—\/7+ rAx+o(Ax)
6)1/XO+AX=\/X70—2\/X7

(0]
B)1/x0+Ax=\/x70+%Ax+o(Ax)

r)q/X0+AX—\/X70 \/7Ax+o(Ax)

73



98. [IponsBogHAas CyMMBbI paBHa. ..

aju+v o)uv+uv B)U + V' r)u'v+uv
99. [IpousBoaHas MPOU3BEICHUS PaBHa. ..
a)u+v o)uv+u'v B)U + V' r)u'v+uv'
100. [IponsBogHast 4aCTHOTO paBHaA...
u'v+uv’ u'v—-u'v u'v—-uv’ u'v—uv’
a) ——; 0) B) r) ——;
v v v

101. HeonpenenéHHblil HHTETpa J.(4x—9</x—2}1x paBeH...
a) 4+9x+c6)2x2 —7x4x2 +¢ B)AX2+9Ux+c  r)2x® +74x% +c

102. HeompenenéHHblii HHTErpa [— - —jdx paBeH. ..
j x* 2%

3 3 5 3 5 6 5
a)—— —5Jx+¢c 6) > -—_+c B r)———+¢C
103. Heonpenen€Huublii UHTETpall J (46X - jdx paBeH..

sin % X

a) e° —tgx+cC 6) 4e” + 2ctgx + CB) 4e* — r)de” +ctgx +c

23|n
104. Heonipenen€HuHblid UHTETpaA J. x3/xdx paBeH. ..

s 24X +c 6) X4\/—+CB) 2 3+cr)
xx

105. Heonpenen€uuplii HHTErpa ICOS 3Xdx paBeH...

a) 3sin 3x+C06) %sin 3x+cB) sin3x+cr)3sin x+cC

106. Heomnpenenéunplii MHTErpai J.eﬂgxdx paBeH. ..

a) -8 % +¢c6) e®+c  B) 8 +Cr)—%e‘8x +C

107. HeonpenenéxHelil HHTETpa I paBeH. ..

cos? 5x

a)gtg5x+c 0)5tgx+C B) 5tg5x +cr)tgsx +c

108. HeomnpenenéHuplii UHTErpa I paBeH. ..

dx
VAX+1
1 1 VaAx+1 Vax+1

109. Heomnpenen€uuplit MHTETpa I Vx In xdx PaBEH...
a) %x\/;ln x—gx\/;+c6) %x xIhx+c B)%\/;—\/;-i-c r) J/xIn x—%x\/;+c

110. Heonpenen€HHbIi HHTETpAT JXZ In xdx paBeH...
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X3 XS X3 3
a)xlIn x+06)?In X+X+C B) ?In X+C TI) ?In X——+C

111. Heonpenenéuublii HHTETpa j(%le“ +11§/F)ix paBeH...

a) 2x° +33R/x? +¢6) 40x® +8x¥/x® +¢ B)2x® +8x3/x® + ¢ r)40x%° +%8\/x“
. . 1 2
112. HeomnpenenéHHblii HHTErpal j ——— |dX paBeH...
X X
1 2 2 1
a) InX+—+¢c0) - x+—+cCcB) InX———+cCc 1) InXx+—+cC
) x? ) 3x? ) 3x° ) x°

113. Heomnpenenéuupiii HHTErpa .[ (% - ijdx paBeH...
X Jx
52 —i+c 0) %—i+03) i5—8ﬁ+c r)—%—8ﬁ+c
6x%  2.x 6x"  x X X

114. HeonpenenéHHBINA HHTErPAIT J. (GX — 1)dx paBeH. ..

a)

a) 6 —X+c 6) 6°+cCB) X6"" +¢ r)6
In 6 In6

115. HeonpenenéuHbIii MHTETpaT ICOS 4xdx paseH...

+ X+C

a) 4cos X+C 6) 4sin X+ ¢ B) 4sin 4x+C 1) %sin 4X +C

116. Heonpenen€HHbIi HHTETpa Je‘5xdx paBEH...

a) e +c6)

1 3
= +1+c B) 3\/2x+1+Cr)ﬁ+c

117. HeonpenenéHupIii I/IHTerpaﬂj3 x In xdx paseH...
a) X/xIn x+c6) %x3 xIn x—%%/x“ +C B) %W—S\/x“ r) Inx+3¥x*

118. HeonpeaenéHHbIi HHTETpAT Isin X(x + 1)dx paBeH. ..
a)(x +1)cosx +c¢ 6) Xsin X+CB) (x+1)cosx —sin X +¢ 1) — (X +1)cos X +sin X + ¢

119. HeonpenenéHHEIH HHTETpA .[ x*Vx°dx pases...

X ax | st 3/x*

a) +C0) +CB)————+C T) +C
2 21 24
120.HeonpenenéHuplii HHTETpal I(GXZ + 75{/7}1X paBeH...
2)6x% +3/x +¢ 6)12x + 73/x + ¢ B) 6X +£5\/x7 +cr) 2x° +5x3/x% +¢
. . 3
121. Heonpenen€nuplii HHTErpal J‘ \/_2 —7C0SX |[dXpaBeH...
1-x
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. . 6 . . .
a)3arcsin X —7sin X+C  6) — —7sin X+ ¢ B)3arcsin X+ 7sin X+ ¢
X

3arcsin X+ 7¢0s X +C
122. Heonpenen&HHbIA HHTETpA Isin 5xdx paBeH...

a) C0S5X+C6)sin5x+C B)—5c0s5X +C 1) —%c035x+c
, . dx
123. Heomnpenen€Hubplii MHTETpAI I —— PaBeH...
e

a) 7e* +c0) —%e” +cB) —7e”* +Cr) —%ex +c

123.  HeonpenenéHHblii HHTETpa I paBeH...

sin 2 3x
a)—%ct93x+c 6)§t93x+c B) 3ctg3x +C r) 3ctgx+c
dx

124. Heonipenen€HHblid UHTETpaA Iz—ﬂ paBeH. ..
COoS X

a) %tgllx+c6) tgllx +c B) 11tgx+c r) lictgx+c

dx paBeH...

3
125. Heonipenen€Huublii UHTETpaAl I
v2X+1
———+¢cCr) 3V2x+1+cC

3 +C0) ——

\/_ V2x+1 vx? +1

126.  HeonpenenéHuplii HHTErpa I 3V/2x +1dx pasen...

a)R/(2x+1)" +c 6)%3,/(2x+1)2 +CB) 23,/(2x+1)4 +c 1) RV2x+1+c

127. HeonpenenéHHEIH HHTETpA I x° In xdx pasen...

a)

———=+C B)

5 6 6 6 6
a)X—Inx+x+c6)X—-i+c B)X—|nX—X—+C r)X—Inx+c
5 6 X 6 36 6

128. HeonpeaenéHHbI HHTETPAT j(% — %)dx paBeH. ..
X X

a 52 i+c 0) i7 2 +C B) —8\/_+cr) ———8\/_+c
6x°  2Jx 6x’  Jx
dx
129. Heonpenenéuunplii vHTErpajli | ———— paBeH...
P P Icoszllxp

a)%tgllx +c 0) tgllx+ce) 1ltgx+cr) llctgx+c
130. Heonpenen€uublii UHTErpa szﬁqu PaBEH...

a) 3vJX +¢6) %X3W+c B) 10x3/x +cr) %x3\/;+c
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131. Heomnpenenéuuslit HHTETpa '[ (E —i]dx PaBEH. .

xv/x

a)3x6+i+c 0) Y5 ¢ B) ——6+£+c r)%—i+c
X

Jx X 6yx Jx x®  6X

132. HeomnpenenéHublit HHTETpa J. (4sin X — COS x)dx paBeH. ..

a) 4C0S X +Sin X+ C06) —4Cc0S X —SIin X+C B) COSX+SIN X+C 1) 4C0S X —SiN X+C
133. Heonpenenénuslii uarerpan I (x+3)cosxdx paseH...

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

134. HeonpenenEHHbIi HHTETpa J. (12X5 +10W}1X paBeH...
a) 2x° + 7x7 +¢ 6) 2x* +Tx° 1 ¢ B) 2x° + Tx&A/xE 4o ) 12xt + Ux +cC

135. HeomnpenenéHubplii HHTErpa j sin 7xdx pageH...

a)—%cos7x+c 6) COS7X+C B) 7COS7X+Cr)Sin7X+cC

. . dx
136. Heomnpenen€Hubplii MHTETpA I— paBeH...
e3x

r) —

1
a +Cc 0) — +C
)Zegx )

3e3x

137. Heonpeaenéuuslii HTETpa I paBeH...

sin ? 2x

a) —Etgx+c6) %cthx+c B) —%ct92x+cr) —Ctgx+¢C

138. Heonpez[enéHHHﬁ UHTErpai 16\/ 4X + 3dx paBeH...

2
a) w/4x+3 +c6) =Jax+3+c B) ————+C r)—+c
244X+ 3 3VaAxX+2
139. Heonpez[enéHHHﬁ UHTETpa JX In xdxpaBeH...
4 4 4 4
a) X X+C6) 3x° -1+CB) Ihx—>+c r) Xnx-X 4¢
4 X 4 4 16

140. Heonpenen€Huplii HHTETpa I (X + l) C0S- XdXx paBeH...

a) (L+x)sin x+¢ 6) (1+ X)sin X+ COSX + CB) COSX+C ) —(L+ X)COSX +Ssin X +C

141. OOGmwuii unTerpan quddepeHInaIbHOT0 YpaBHEHUS dg =e “dx umeer BH...
cos’ y
x 1 x
a) ctgy=e +C B) =e +C
cosy
o) tgy=—e"+C rtgy=e*+C

142 Jlano muddepennmanpaoe ypaBuenue Y'+15y'+2y =0. Torma cooTBeTCTByIOIICE €My
XapaKTEPUCTHUYECKOE YPaBHEHUE UMEET BHI. . .

a) k? +15k —2=0 B) k2—15k -2 =0
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6) 1+15k +2k* =0 r) k? +15k +2=0.
143.Iopsnok muddepenmuansroro ypasaenus 4y'"'—2y'= 3x* paseH. ..
a)4 B) 3
0) 7 r)2
144, Mano muddepennnanpaoe ypapuenue V" + 3y’ +2y =0, Torma cooTBETCTBYIOIIEE EMY
XapaKTePUCTUIECKOE YPaBHEHUE UMEET BUT ...
1) k> =3k+2=0, 2)k*+3x-2=0, 3)2°+3xk+1=0, 4) x*+3xk+2=0
145. JTano muneitHoe ogHOpoaHoe muddepennuansaoe ypasaerne Y + Y — 2y = O, torna
ero oo011ee peleHnue UMEET BUI. ..

1) c,e®* +c,e*, 2)ce+c,e*, 3)ce’

—X

“+c,e*, 4)ce’ +c,e

—X

146. Tuddepentmansroe ypasHernue €0 ydx — x*dy = 0 B pesynbTaTe pasneicHus HepeMEHHBIX
CBOJUTCS K YPAaBHEHHUIO. ..

1) ax_ dg : 2) cos ydx = x*dy,  3) COSfdxzdy, 4)d—)2(=i
X cos’y X x> cosy
147. O6uiee pemenne quddepenuansHoro ypasuenus Y —5Y +6Y = 0 umeer Bu. ..
1) y =e”(c, cos3x +c, sin 3x), 2) y=e¥(c, cos2x+c, sin 2x),
3) y=ce ¥ +c,e”, 4) y =ce* +c,e*

148. Nano auddepeHunanbHoe ypaBHEHUE y' =(k+1) x? , TOrJ1a QYHKITHUS

y = X2 sBnstercs ero pEIIeHUEM TIPH K PABHOM. ..

11 2)0 32 43

149. Nano nuddepenuunanbHoe ypaBHeHUe Y’ = 4, Toraa QyHKIUA y = 2¢X SBISETCS €ro
pelieHueM, Ipy ¢ paBHOM. ..

2 21 33 44

150. O6umii uaTerpan auddepeHranbHoro ypapuenus e’dy = dx
X
1) y=Lnx+c, 2 ey:_—21+c, 3) e =Lnx|+c, 4)e’=x+c
X

2 3 oz oz

151. Jlana pyHKIMS 1BYX MEPEMEHHBIX Z = OX Y —4Y*X, yacTHBIC POU3BOTHBIE P u @
X
PaBHBI. ..
a) 10xy—4y; 5x* —12y*x 6) 10y; —24yx B) 10x—12y?*; 10y 1) —24yx; 10x—12y?
152. Jlana pyHKIUS ABYX MEPEMEHHBIX Z = -3x°y? —7x°y , wactHble MPOU3BOJHBIE Z—Z u %
X
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 pyHKIUS 1BYX NEPEMEHHBIX Z = -3x* y + 8Xy3 , YaCTHBIC IIPOU3BOJHLIC % u %
X

paBHBL. ..
a) —12x° +24y”; 48yx 6) —36x°y; —3x* +24y°x

B) —12x°y +8y®; —3x* +24y*x 1) —36x°y; 48yx
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154. lana pyHKIMS 1BYX NEPEMEHHBIX Z = 8xy4 —7x° Y , 4aCTHbBIC IIPOU3BOJHBIC — U —

ox oy
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 byHKuus AByX mepeMeHHbIX Z = —12Xy® —10X?Y , uacTHbIC MPOM3BOIHBIC 2—2 u 2—2
X y
PaBHBI. ..
a) —12y® —20xy; —36xy® —10x* 6) —20y; —72xy
B) —36y° —20Xx; —72xy 1) —12y®—-20xy; — 20y
156. Jlana QyHKIHS JBYX MEpeMEHHBIX Z = 5Xy —3y°X®, yacTHbIC IPOM3BO/IHEIC % U %
X y
PaBHBI. ..
a) 5x - 6yx*:—6x> 6) 5y —9x°y?*; 5x—6yx> B) —18xy’; —6Xx° 1) 5-18yx*: —6X°
157. Nana GyHKIMS IBYX IEPEMEHHBIX Z = 4x°y® —6xy"™, yacrHble MPOU3BOAHBIE 2—2 u %
X
PaBHBI. ..
a) 80x°y® —540xy®; 24xy° 6) 60x*y* —60y° ;:20x°y* — 60Xy’
B) 12x%y° —6y'® ;20x°y* —60xy° ) 24xy°; 80x°y® —540xy®
158. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 7X°Y —8X°y®, uacTHbIC IPOU3BOIHBIC % u %
X
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. lana yHKIUS 1BYX NEPEMEHHBIX Z = -3x° y4 - 5x3y , YaCTHBIC IIPOU3BOJHBIC 2—2 Hu %
X
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. JTana byHKuus AByX mepeMeHHbx Z = —11X*y® — 2Xy® | yacTHbIe TPON3BO/IHEIE ? U %
X
paBHBI. ..
a) —44x°y° —2y°; —55x*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 GyHKIMS 1BYX MEPEMEHHBIX Z = 5X 2 y— 4y3X , YaCTHBIE IPOU3BOJIHBIE % u %
X
paBHBI. ..

a) 10y; —24yx 6) —24yx;10xy—4y B) 10y; 5x° —12y?*x 1) 10x—12y?; —24yx
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z
162. Jlana byHKIUHs ABYX IHepeMeHHbIX Z = —3X° Yy’ — 7X°Y , yacTHbIC NPOM3BOLHbIC P 51
X
’z
— DaBHBIL...

a) —16x"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 byHKuHs ABYX [HepeMEHHBIX Z = —3X'Y +8Xy®, yacTHbIC IPOH3BOLHBIC % u %
paBHBL. ..
a) 48yx; —12x> +24y*  6) —12x°y+8y®; —3x* +24y°x
B) —36xX°Yy; 48yx r) —36x°y;-12x% + 24y°

2 2
164. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 8Xy* — 7X°Y | yacTHbIE MPOM3BOIHbIC % U %
paBHBHL. ..
a) 32y -35x*; 8y’ —3Bx'y  6) 2y*x—7x>;-140x%y
B) 32y® -35x*: 96y*x r) —140x%y ;: 96y°x

0%z

165. Tana pyHKIMS ABYX HepeMeHHbIX Z = —12 Xy3 —10x? Y , YaCTHBIC MPOU3BOIHBIC 8_2 u
X

2

— DaBHBL...
a) — 20y ;—72xy 6) —36xy> —10x*; —72xy
B) —36y° —20x; —12y® —20xy 1) —72xy; —12y° —20xy
2 2

166. Jlaa QyHKIHS JBYX mepeMeHHbIX Z = 5Xy —3y°X®, qacTHbIC IPOM3BO/IHEIE % U %
paBHBI. ..
a) 5x—6yx’; —18xy>  6) —18xy*; —6x°
B) 5-18yx*; —6x° 1) By-9x’y*; 5-18yx’

3,,5 10 0°2 0%z
167. Tana GyHKIMS ABYX HepeMeHHbIX Z =4X’Yy” — 06Xy, 4acTHBIE IPOU3BOIHBIE PVl i —
paBHBI. ..
a) 12x?y° —6y™: 20x%y* —60xy® 6) 60x°y* —60y°; 24xy°
B) 24xy°: 80x°y® —540 xy® r) 20x°y* —60xy°; 24xy°

2 2

168. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 7X°Y —8X°y®, uacTHBIE IPOU3BOIHBIE % nu %
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®
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0%z 0%z

169. JTana byHkums aByx mepemennbix Z = —3X°y* —5x’y, uacTHbIC MPOU3BOIHBIC P u 2
X y
PaBHBI. ..
a) —72x°y® —15x; —36y°x° 6) —90x*y* —30xy; —36y°x°
B) —18x°y* —15x%y; —12y°x® —5x* 1) —12y®x® —5x*; —90x*y* —30xy
2
170. JTana byHkuus aByx mepemennsix Z = —11x*y® — 2xy® | yactHble mpon3BoHbIC a—j u
X
0%z
— PaBHBL...

a) —220x°y* —10y*; —290x‘y* —40xy®  6) —220x°y* -10y*; —55x*y* —10xy*
B) ~132x%y?; — 290"y’ — 40xy’ r) —132x%y%; - 44x°y® - 2y°

171. lana ¢hyHKIUSA IBYX MIEPEMEHHBIX Z = 5X 2 y— 4y3x , CMCIIIAaHHAsI YaCcTHAas IMPOM3BOIHAS

27
paBHa...
OXay
a) 5x* —12y*x 6) 10y B) — 24yX r) 10x —12y?
172. Jlana ¢pyHKIUS ABYX HEPEMEHHBIX Z = —3x° y2 —7x5 Y , CMelIaHHas YacTHas MPOW3BOJIHAS
27
paBHa...
OXay

a) —30x‘y —42x> 6) —15x'y? —42x°y B) —6yx° —7x° 1) —60x’y* —210x"y

173. Nana pyHKINS IBYX MEPEMEHHbBIX Z = -3x* y+ 8xy3 , CMCIIIaHHAs YaCTHAs IMPOM3BOIHAS
’z

Ooxoy

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

174. [lana yHKuus ABYX HepeMeHHbIX Z = 8Xy* — 7X°Y | cMelllaHHas yacTHAs MPOM3BOIHAS

paBHa...

?z
paBHa...
Xy
a) 8y* —35x‘y 6) —140x%y B) 32y° —35x* 1) 96y°x
175. lana ¢pyHKUUS OBYX MEepeMEHHbIX Z = —12 Xy3 -10x° Y, cMelIaHHasA YacTHas IPOM3BOJIHAS
?z
paBHa...
Xy
a) —36xy° —10x>  6) —20y B) — 72Xy r) —36y% —20x
176. lana GpyHKIUS IBYX TEPEMEHHBIX Z = OXY — 3y2x3 , CMCIIIaHHAas YaCTHasl MpOM3BOJHAsA
?z
paBHa...
Xy

a) 5-18yx> 6) —6x*>  B) —18xy* 1) 5Xx—-6YX°

81



177. lana byHkups aByx mepeMerusix Z = 4x°y® —6Xy™, cMemraHHas 4acTHas MPOU3BOIHAS
2

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

178. Jlana byHKuus aByx mepeMerusix Z = 7X°y —8x°y® | cMemaHnas yacTHas POM3BOIHAS
2

Oxoy
a) 7x° —24y°x>  6) 210x*y-160x°y® B) 42x° —120x"y? r) —48yx®

179. Jlana byHKuus 1Byx mepeMerubx Z = —3X°y* —5x’y | cMelranHas 9acTHas IPOU3BOHAS
2

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

180. Mana pyHKIMS IBYX MEPEMEHHBIX Z = —11x* y5 - 2xy5 , CMCIIIAaHHAs YacTHAas IMPOM3BOHAS
2

Ooxoy
a) —220x°y* —10y* 6) —290x*y® —40xy® B) —132x%y°® 1) —55x*y* —10xy*

paBHa...

paBHa...

paBHa...

paBHa...

Pa3jien JiieMeHThI TEOPUH BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKH
181. BeposATHOCTH JOCTOBEPHOTO COOBITHS paBHA. ..

a)0 0) 1 B) 0,1 ') MOJKET OBITh JIFOOBIM YHCIIOM
182. BeposATHOCTH HEBO3MOKHOTO COOBITHS paBHA...
a)0 0) 1 B) 0,1 T') MOXKET OBITh JIFOOBIM YHCIIOM

183. BeposITHOCTB CITy4aifHOTO COOBITHSI YIOBIETBOPSET YCIOBHIO. ...

a) oHa He MeHblIe 0 1 He 6onpiie 1 0) MOXKET NPUHUMATH JIF000€ 3HAUYECHUE

B) Bceraa ctporo Oonbiie 0 T') MOXKET IPUHUMATh 3HaYeHHsI, MeHbIIe ()

184. JIBa cTpenka CTpesitoT o MUIIeHH. BeposTHOCTh monagaHus B 1eNb Y ogHOTO cTpenka 0,7;
y npyroro — 0,8. HaliTi BeposSTHOCT TOTO, YTO IIENIb OYJET MopakeHa.

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

185. BeposTHOCTH yCTIEUTHOW CAauu dK3aMeHa M0 MepBOMY, BTOPOMY M TPETheMy MpeaMeTaM y
JAHHOTO CTyJeHTa cooTBeTcTBeHHO paBHbl 0,6, 0,7 u 0,75. Torma, BeposSTHOCTH TOTO, YTO OH
YCIIEITHO CACT BCE DK3aMEHBI, paBHA...

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

186. BeposTHOCTB TOTO, UTO THU POKACHUS y IBYX CIyYaWHBIX JFOJICH TPUAYTCS HA OJUH MECSI]

roza, paBHa....
a)1/6 6) 1/12 B) 1/2 r) 1/3

187. W3 ypHBI, B KOTOpOIl HaxonaTcs S5 OenbIX U 8 YepHBIX 1IAapOB, BEHIHUMAIOT HayAaudy OJUH

mrap. Torma BeposSTHOCTH TOTO, YTO ATOT IIap OyaeT OenbiM, paBHa. ..
5 5 5
a) — 0)1 B) — r) —
) 12 ) ) 8 ) 13
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188. B mepBoii ypHe 3 O6enbIx B 7 4epHBIX IIapoB. Bo BTOpoit ypHEe 6 OenbiX U 4 4epHBIX Iapa.
W3 naynauy B3sTOM ypHBI BBIHYJIM OJIMH 1Iap. Torjaa BEpOsATHOCTh TOTO, YTO ATOT IIAP OKAKETCA
OeIbIM, paBHa. ..

a) 0,15 0) 0,5 B) 0,9 r) 0,45

189. B ypHe 4 uépHbix 1 6 Oenbix mapoB. M3 ypHBI ciydaiiHbIM 00pa3oM OepyT OJHH miap.
BeposATHOCTB TOro, 4TO 3TOT LIap OKAKETCA YEPHBIM, PaBHA. ..

a) 0,6 6) 0,4 B) 1 r) 0,2
190. KonrgecTBo crmocoOOB COCTaBJICHHSI CIIUCKA U3 5 YEJIOBEK PaBHO. ..
a)l 0)2 B) 120 r)5

191. U3 ypHbI, B KOTOpOIl HaxoaATCcsA 5 O€bIX U 7 YEPHBIX I1apOB, BHIHUMAIOT HayJady OJUH
nrap, Torjaa BeposTHOCTb TOT0, YTO TOT HIap OyAeT OesbIM, paBHa. ..
a)l 0) > B) > T) >
12 13 7

192. B nepBoii ypHe 3 Genbix U 7 u€pHbIX mapoB. Bo BTopoit ypae 5 6enbix u 15 4€pHBIX MIapoB.
W3 Haynavy B3STON ypHBI BEIHYJIU OJUH mIap. Torjaa BeposSTHOCTh TOTO, YTO 3TOT IIAP OKAKETCS
OeJbIM, paBHa. ..
= N

20 15 40 40
193. IBa cTpenka npou3BOAST MO OJHOMY BBICTpeNy. BeposTHOCTH monagaHus B Leb AJs
nepBoro u Broporo crpenkoB paBHa 0,8 u 0,3 cooTBeTcTBeHHO. Toraa BeposiTHOCTh TOTO, YTO B
1eNb MOoNaayT 0ba cTpenka, paBHa. ..
a) 0,5 6) 0,3 B) 0,29 r) 0,32
194. UrpanbHas kocTh Opocaetcs oauH pa3. Torna BepossTHOCTh TOTO, YTO HA BEPXHEH TpaHH
BbINA/IET HE MEHEE ISATU OYKOB, PaBHA. ..
o1 N |

6 6 2 3
195. Crpaxyercs 1750 aBToMoOuUIEH; cCUMTACTCS, YTO KAKIBIA U3 HUX MOXKET MOMACTh B aBapHI0
¢ BepossiTHOCTHIO 0,04./17151 BBIUMCIIEHUSI BEPOATHOCTH TOTO, YTO KOJIMUYECTBO aBApUI Cpeau BCEX
3aCTpPaxOBaHHBIX aBTOMOOMIIEH mpeB3oiaeT 80, cieayeT UCIOIb30BaTh:
a) okanbHyto popmyny Jlamnaca
0) hopmya MmoiHOM BEpOsSTHOCTU
B) HHTErpaibHyto hopmyiy Jlamnaca

r) popmyny Ilyaccona

196. U3 reHepaibHOM COBOKYITHOCTH M3BJICYCHA BRIOOPKA 00BEMa N=50:
X; 1 2 3 4

n, 10 9 8 n,

Torma N, pageH...
a) 24 6)7 B) 50 r) 23
197. 3akon pacnpeneneHus BEpOATHOCTEN CIIy4alHON BEIUYMHBI X MMEET BUJI, BEPOATHOCTD p,
paBHa...
X 2 5 8
P 101 p, |06
a) 0,7 6) 0,3 B) 0 r) 0,5
198. MaTemaTnueckoe 0KUAaHUE JUCKPETHOM Clly4ailHOW BEJIMYMHBIL, 3alaHHOM 3aKOHOM

pacupeneIeHus, paBHO...
| X[ 2[5 ]8

83



| P |02]03]05|

199.Maremarnueckoe OXHIAHUE NUCKPETHOW CIIy4allHOW BEIMYHMHBI X,

B) 5,9

B) 3,8

r) 1l

r)3,2

SaHaHHOﬁ 3aKOHOM

200. lan 3aKoH pacrmpeaesieHust BEPOSITHOCTEH TUCKPETHOW CIy4aliHOW BEIMYMHBI X, 3HAUYEHUE

a)5s 0) 15
pacripeiesicHus

x |-1 |5

p 103 1]07
PaBHO. ..
a)3.,5 0) 2
a paBHoO...
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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JIMCT perucTpauvy u3MeHeHH i

Howmep
U3MECHEHHS

Howmepa nucton

3aMCHCHHBIX

HOBBIX

AHHYJHPOBAaHHBIX

OcHoBaHHne
I BHECEHUS
H3MEHCHHI

IMonnuce

Pacmmmpoka
HOATIHCH

Jara
BHECCHUS
HM3MCHCHUS
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