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1. Ilnannpyemblie pe3yabTaThbl 00y4eHus! 10 JUCHUILIHHE,
COOTHECeHHbIE ¢ IVIAHUPYEeMbIMHU pe3yJbTaTtamu ocBoennss OIIOII

1.1 lean ¥ 3a1a4U OCBOEHUSA TUCUHUILJINHBI

bakanaBp mno wnHanpasinenutro mnoaroroBku 35.03.07 TexHonorus mTpPOU3BOICTBA U
nepepadoTKU CEIbCKOXO3AUCTBEHHOMN MPOMYKIIMH J0JIKEH OBbITh MOATOTOBIIEH K IIPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM, OpraHU3alMOHHO-YIIPABIEHYECKON U Hay4HO-HMCCJIE0BaTENbCKOM
JESATEIIBHOCTH.

Leqbl0 AMCUMIUVIMHBI SBISCTCS Pa3BUTHE JIOTMYECKOTO MBIIUICHUS, (HOPMHpPOBAHUE
LEJBHOIO HAyYHOIO MHUPOBO33PEHHS, BKIIOYAIOIIETO0 MAareMaTHKy KaK HEOTbEMIIEMYIO YacTh
KYJIBTYpPBI, B COOTBETCTBUU C (DOPMUPYEMBIMU KOMIIETEHIHSIMH.

3agauy JMCUUILIMHBI BKIIOYAIOT!

- u3ydeHue (yHIAMEHTAIbHBIX Pa3JelIOB MATEMATUKH;

-IPHOOpPETEHNE HABBIKOB MCIIOJIb30BaHUsI OCHOB JAu((epeHnanbHOro, MHTErpajibHOTO
UCUHUCIICHUS, TEOPHUH BEPOSATHOCTEH W MaTeMaTHYeCKOW CTAaTUCTHKH B NPOQecCHOHATHHON
JESATEIIBHOCTH.

1.2 KomneTeHIIUN M HHAUKATOPbI UX J0CTHKEHU I
OIIK-1. CriocobeH pemaTh TUIIOBBIE 3a7a4u MPO(ECCUOHATBHOMN JESITEIIbBHOCTH Ha OCHOBE

3HAHUM OCHOBHBLIX 3aKOHOB MaTeMAaTUYCCKUX, €CTCCTBCHHOHAYYHBIX U O6H.[CHpO(1)€CCI/IOHaJ'ILHLIX
JAUCHUIIIIMH ¢ TPUMCHCHUCM I/IH(bOpMaIlI/IOHHO-KOMMYHI/IKaIlI/IOHHI)IX TEXHOJIOT HiA.

Kox " HaMMEHOBaHHE

WHIUKATOpA noctwkenus: | @opmupyemoie 3YH

KOMITETEHI[UN

ni-1 OIIK-1 Pemaer | 3HaHus OO0yyatonuiicss JOJDKEH 3HATh OCHOBHBIC 3aKOHBI MaTE€MaTHUYECKHX,
THUIOBBIC 3a7auu ectectBeHHOHay4HbIX aucimminH (51.0.12, OITK-1-3.1)
npodeccroHaNbHO YMEHUS OOydaronuiics  JODKEH  yMeTh  pellaTh  THIOBBIE  3a1aydu
JICATeIbHOCTA  HAa  OCHOBE npodeccnoHambHOM S TENIbHOCTH Ha OCHOBE 3HAaHWH OCHOBHBIX
3HAHUH OCHOBHBIX 3aKOHOB 3aKOHOB MaTeMaTHYECKHX, ecTecTBeHHOHAYUHbIX aucimiuimd (51.0.12,
MaTeMaTHYECKHUX, OIIK-1-VY.1)

C€CTCCTBCHHOHAYYHBIX HaBBIKU O6yt1a101m/1171051 JOJDKCH BJIAZICTh HABbIKAMHU PCUICHUsS THUIOBBIX 3aJa4
JAUCIUILIAH € NPUMCHEHUCM npo(eCcCUOHANLHON  JEATENbHOCTH HAa OCHOBE 3HAHMM OCHOBHBIX
UH(POPMALUOHHO- 3aKOHOB MaTEeMaTHUYECKHX, eCTecTBeHHOHay4HbIX aucimiuind (51.0.12,
KOMMYHHUKAIIHOHHBIX OIIK-1-H.1)

TEXHOJIOTHH

2. Mecto aucunminnsl B ctpykrype OITIOII

JlucuumuinHa «Maremartuka» OTHOCUTCS K  OO0s3aTelNbHOM 4acTH  OCHOBHOM
npodeccroHambHOM 00pa3oBaTenbHOI mporpaMmbl Oakanaspuara (51.0.12).

3. O0bém ucuMIIMHBI M BUABI YU4eOHOil padoThl

O6wveM aucuuIUIMHBI cocTaBiseT 4 3adetHole enuHuupl (3ET), 144 akagemuueckux 4acoB
(manee yacoB). [lucuuruimHa usydaercs B 1 cemectpe.




3.1.PacnpenesieHue o0beMa JUCHUNJIMHBI 0 BHAaM Y4eOHOMH paboThl

o Konnuectso
Bun yae6Hoit paboTs 4ACOB
KonTakTHas padora (Bcero) 42
B mom yucne:
Jlexyuu (J1) 12
Jlabopamopuvie 3ansmus (J13) 24
Koumponv camocmosmenvnoii pabomut (KCP) 6
CamocrosiTenbHas padora odyuyaromuxcs (CP) 75
Kontpouanb 27 Dx3aMeH
Hroro 144
3.2.PacnpenesieHue y4eOHOro BpeMeHH N0 pa3jieiaM U TeMam
B TOM YMCJIC
KOHTaKTHAas T A
Ne HaumenoBanue pa3nenos u tem Bcero OHTaKTHAs paboTa 3
[o¥
TEMBI 4acoB
Jq | J3 | KCP |CP| &
Z
1 2 3 4 5 6 7 8
Paznmen 1 DnemMeHTHI IMHEITHO# anreOps
11 OCHOBHBIE TIOHATHS CHCTEM JIMHCHHBIX YpaBHECHUIA. 20 ) 6 1 11 X
MeTonp! pereHus
Paznen 2 DnemMeHTHl MaTEeMaTHUECKOTO aHAJIM3a
2.1. | Ipoussoguas GyHKIUH 18 2 1 11 X
29 Heonpenenennsiit unterpan. Coiicta. MeToabl 17 ) 1 10 X
HHTCTPUPOBAHHUS
23 Omnpenenenssiii naTerpan. CpoiictBa. MeToas 145 2 2 05 10 X
HHTECTPUPOBAHHUS
Paznen 3 DreMeHThI TCOPUH BEPOSTHOCTEH U MATEMATUICCKON CTATHCTUKU
31 JuckperHas ciydaiiHas BenTu4nHa, €€ YUCIOBbIE 16 2 2 1 171 X
XapaKTePUCTHKH
39 HenpepoiBHas ciyualiHasi BeIMUKHA, €€ YUCIOBbIE 18 2 4 1 1 X
XapaKTePUCTHKH
33 Bapuanuonnsie psisl pacnpeaenenue. [lokazarenu 135 2 05 11 X
Bapuaiuu. [ paduueckoe H300pakeHne
KonTtpoinp 27 X X X X 27
Hroro 144 12 24 6 75 27




4. CTpyKTYpa U cofepKaHue JUCHUIITHHBI

4.1.Conep:xanue TUCHHUILTHHBI

Pa3nes 1. DieMeHThI TMHEWHON anreOpsl.

Marpuiel, aeiictBus Haa HuMu. Onpenenutenu |1 u 1l mopsnka, ux cpoiicrBa. Cuctemsl
JMHENHBIX ypaBHeHUN. Meron ["aycca, npaBuno Kpamepa

Pa3gen 2 DaeMeHTH MaTeMaTHYECKOTO aHAJIM3a.

Oynkius.  JuddepennupoBanne ¢GyHKIMM OJHONW TNepeMeHHOH. ['eomerpuueckuii u
MEXaHWYECKUM CMBIC mpou3BoaHou. [IpaBuna auddepennmpoanus. [IpuioxeHus mpou3BOIHON
K uccnenoBanuio pynkuuii. [lepoodpasnas ¢pynkunu. HeonpeneneHHbIi HHTErpall, €ro CBOMCTBA.
OcHoBHBIE (DOpMYJIBI HUHTErpUpPOBaHUsS. MeToapl MHTErpupoBaHus. OmpeneneHHbId HHTETpal.
[Ipunoxenus onpenenéHHOro HHTErpana.

Pa3znes 3 DieMEHTHI TEOPUHU BEPOATHOCTEN M MATEMATUYECKOM CTATUCTUKHI

Crnyuaiinble BenM4YMHBI. YHCIOBBIE XapaKTEPUCTUKU CIy4yailHbIX BeIMYMH BapuanumonhHoe
pAIBI pactpenesieHrs. BeIOOpOYHBI METO/I.

4.2.Conep:xaHue JeKI Uil

Ne HaumenoBanue neximu Konmuecto

n/n 4acoB

1 OCHOBHBIE OHATHS CUCTEM JINHEWHBIX YpaBHEHUI. MeToIbl peleHus 2

2 IIpousBonnas pynkum. ['eomerprdecknii, PU3HIECKUi 1 ONOIOTHYSCKUI CMBICI. 2
[Ipaswuna u popmysl TudhepeHITIPOBaHUL

3 Heonpenenennsiil uarerpan. CpoiictBa. MeToabl HHTETPUPOBAHUS 2

4 Onpenenennbiil uHTErpan. CoiictBa. MeTo1bl HHTETPUPOBAHUS 2

5 JmckpeTHas cinyvaiiHas BEIHMUNHA, €€ YHCIOBBIC XaPaKTEPUCTUKU 2

6 HenpepsiBHast ciydaiiHas BeaWdIHHA, €€ YHCIOBBIC XapAKTEPUCTUKU. 3aKOHBI 2
pacrnpeeneHysi HEpepbIBHON ClIy4yalHON BETMYUHBI
Hroro 12

4.3.Conep:xanue JIaDOPATOPHBIX 3aHATHI
Ne . KomnuectBo
HaumeHnoBaHue 1a00paTOPHBIX 3aHIATHI

/1 4acoB

1 Martpungsl. JeiicTBUS Hal HUIMU 2

2 ®Dopmyner Kpamepa. Metox INaycca 2

3 ®dopmyner Kpamepa. Metox [Naycca 2

4 [IponsBoaHas QyHKIUN 2

5 [punoxeHne TPOU3BOIHOM K HCCIICIOBAHUIO (DYHKITHIA 2

6 Heonpenenennsiil uurerpan. CroiictBa. MeTO bl HHTETPUPOBAHUS 2

7 MeTo1 HHTErpHPOBAHHS 110 YaCTSIM B HEONIPEISJICHHOM MHTETpaJie 2

8 OmnpeneneHHbli HHTErpasl. MeTo 1l HHTETPUPOBAHUS 2

9 JmckperHas ciyvaiiHas BeIMUMHA, €€ YHCIOBbIC XapaKTEPUCTUKU 2

10 | HempepsiBHast ciyuaifHas BeIM4HHA, €€ YNCIOBBIE XapakTepucTUKU. HopManbHbIH 2
3aKOH paclpeeTIeHuUs

11 | BeiuncieHne XapakTepUCTHK CIyJailHbIX BEINYHNH 2

12 | Bapuaunonnsle psiasl pactpeznenenue. [lokasarenn Bapuanmu. I'paduaeckoe 2
n300paKeHne
Hroro 24

4.4 Conep:xkanne NPAKTHYECKUX 3aAHATHI

HpaKTI/I‘-ICCKI/IC 3aHATUA HC IMIPEAYCMOTPCHBI



4.5.Buabl u coep:kaHne CaMOCTOATEJIbHOI padoThl 00y4arOIIUXCs

4.5.1. Buabl caMoCTOSITeJIbHOM padoThl 00y4arOMIMXCs

. KonuuectBo
Buzpl camocTosTenbHOM paboThl 00yJaromuXxcst
4acoB
IToaroroBka oTyeTa Ha TA0OPATOPHOM 3aHATHH 20
BeimonHeHre MHAMBUAYaIBHOTO JOMAIIHET0 3aaHus 16
IToaroroBka K TECTHPOBAHUIO 19
CaMocCTOsITeIbHOE N3YUCHHE OT/IENIbHBIX TEM U BOIIPOCOB 20
Hroro 75
4.5.2. Conep:kaHue cCaMOCTOSITEIbHOU Pa00Thl 00yYAKOIIUXCS
No KomunyecTBo
HanmenoBanune tem
/1 4acoB
1 Martpunpl. [eiicTBUS HaJ HUIMU 4
2 ®Dopmynel Kpamepa. Meton [Naycca 4
3 ®Dopmynel Kpamepa. Metox INaycca 3
4 [IpousBonHas GpyHKIIH 4
5 [IprnoxeHne TPOU3BOAHOM K HCCIICIOBAHUIO (PYHKITHIA 4
6 HaxoxxneHne npon3BOIHBIX 3
7 Heonpenenennsiil uarerpan. CpoiictBa. MeToabl HHTETPUPOBAHUS 4
8 MeTo/1 MHTErpUPOBAHHUS 110 YaCTSIM B HEONIPEICIICHHOM MHTErpalie 3
9 OnpeneneHHbIH HHTErpalt. MeTo1bl HHTErPUPOBAHUS 4
10 | IlpunosxeHHE OMPEACICHHOT0 HHTErPaia K BRIYHCICHHIO TUIOIAACH TNIOCKHUX (uryp 4
11 | HaxoxaeHue WHTErpajoB 3
12 | JiuckpeTHas ciy4daiiHasi BEIMYHHA, €€ YHCIOBbIE XapaKTEPUCTUKU 4
13 | HenpepbiBHast ciiyuaiiHasi BeJIM4YHMHA, €€ YHCIIOBbIE XapakTepuCTUKH. HopMmanbHbIii 4
3aKOH pacripeeeHus
14 | BpluncieHue XapakTepUCTHK CIy4aiHbIX BEJIMYHH 3
15 | Bapuaumonnsle psipl pactpezesienue. [lokasarenu Bapuanuu. I'paduueckoe 4
n300paKeHne
16 | I'enepanbHas COBOKYIHOCTb. BriOopka. JIMCKPETHBINH 1 MHTEPBAJIBbHBIN PsiJIbI 4
pacrpeneneHus
17 | BeluncneHue XapakTepUCTHK BEIOOPKH 4
18 | UroroBoe TecTupoBaHHe 4
19 | PeureHue cucteM JMHEHHBIX YpaBHEHHH 3
20 | Pemrenue 3amau nudpepeHMPOBaHNS K HUHTETPUPOBAHUS 4
21 | PemieHue 3a/1au TEOPHH BEPOSITHOCTEH U MATEMAaTHUECKON CTATUCTUKHU 4
HTtoro 75




5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbHOM padoThl 00y4aloIMXCcsl 110
AUCHHUILINHE

Y4eOHo-mMeTonuueckue pazpaborku umerorcs B Hayunoit bubnmoreke ®I'6OY BO HOxHo-
VYpansckuii [AY:
5.1 BbepecueBa, M.B. Maremaruka. MeTonndyeckue yka3aHus K J1aOOpaTOpHBIM 3aHATUAM IS
oOyJarommxcs 1Mo HampapiieHuio moarotoBku 35.03.07 TexHoyorus IPOU3BOJCTBA U MEepepabOTKU
¢/X mponykiuu, npodwib TeXHONOTHs MPOU3BOJACTBA, MEPEPabOTKH U XpaHEHUS MPOAYKIIUU
JKUBOTHOBOJICTBA M PAaCTECHHEBOACTBA, YPOBEHb BbICIIEr0 oOpa3oBaHus OakanaBpuar, (opma
oOyuenus ouno-3aouHas/ 1.B. BepecuneBa. — Tpounk: ['bOY BO HOxHo-Ypansckuii ['AY, 2020. —
46 c. — Pexxum moctyna: https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf

5.2 bepecneBa, 1I.B. Maremaruka [DnekTpoHHBIH pecypc] : MeToauuecKkue peKOMEHIAUU 110
OpraHU3aIlMi CaMOCTOSATEIBHOW PabOThl 00ydYaroOIMXCs MO HampapiieHuto moarotoBku: 35.03.07
TexHOIOorusl MPOU3BOACTBA U TMEPEPAOOTKHU C/X MPOMYKIUH, Mpoduis TeXHOIOTUS MTPOU3BOACTBA,
nepepaboTKU M XpaHEHUs MPOAYKIMH >KUBOTHOBOACTBA U PACTEHUEBOJCTBA, YPOBEHBb BBICIIETO
obOpazoBanust  OakanaBpuar, (opma oOydeHus: ouHo-3aouHas/coct. W.B. bepecneBa.—
Tpounk: FOxHo-Ypanbckuii T'AY, 2020. - 41c.- Pexxum JoCTyma:
https://edu.sursau.ru/course/view.php?id=2842.

http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf

6. DoHJ OLIEHOYHBIX CpPpEaACTB 1Jisl IPOBEACHUS l'lpOMC)KyTO‘lHOﬁ aTrecranmumn oﬁyqamnmxcn
nmo AMCHMUIIIMHE

Jl1sl yCTaHOBIIEHUS] COOTBETCTBUS YPOBHs NOArOTOBKM o0ydaromuxcs TpedoBanusmM GI'OC
BO paspabotan ¢oH/ OLEHOYHBIX CPEICTB JJISi TEKYIIErO KOHTPOJIS YCIEBAEMOCTH M MTPOBEACHHS
IPOMEXYTOUHOH aTTecTauuu oOyyaromuxcss no aucuumuinHe. @DOHJ OIEHOYHBIX CPEICTB
npeacrasieH B [Ipunoxenun.

7.0cHOBHAsI M IONOJTHUTEIbHAsS yueOHasl INTepaTypa, He0OX0AHMAst ISl OCBOEHHUS
JAMCIUTITHHBI

OcHoBHasl ¥ JOTIOJIHUTENbHAS yueOHas uTeparypa umeercs B Hayunoit oubnnoreke u
3JIEKTPOHHOM MH(pOopMaroHHo-o0pa3oBatenbHoi cpeae PI'BOY BO I0xuo-Ypansckuii ['AY.

OcHoBHas:

1 bangun, K. B. Beiciias maremaruka : yueOnuk / K. B. bangun, B. H. banuisikos, A. B.
Pyxocyes ; mox obmieit penakuueit K. B. banguaa. — 2-e u3na., crep. — Mocksa : ®JIMHTA, 2016.
— 360 c. — ISBN 978-5-9765-0299-4. — Tekcr : »nekTpoHHbIH / JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/84348 (mara oGparieHus:
26.04.2020). — PexxuM ocTyma: Uisi aBTOPU3. MOJIb30BATEIICH.

2 Kyzueuos b. T. Maremaruka [OnextponHsiii pecypc] / B.T. Ky3nenos - Mocksa: FOHuTu-
Hana, 2015 - 719 c. - Hoctyn k noiHomy TekcTy ¢ caiita OBC YuuBepcuterckas O6uOnuoreka
online: http://biblioclub.ru/index.php?page=book&id=114717.

JdonmostHuTeIbHAS

1 3agauyHuK O BBICIIEH MareMaruke Jjisi By30B [DnekTpoHHbId pecypc]: / [B. H. 3eMckos,
C. I'. Kansnreii, B. B. Jlecun u ap.] ; nox pea. A. C. Ilocnienosa - Mocksa: Jlans, 2011 - 512 c. -
Hoctyn K ITOJTHOMY TEKCTY c caira 9BC
Jlans:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1809.

2 MarseeBa T. A. Maremaruka [DnekrponHsiii pecype] / T.A. MarseeBa; H.I. PrpkkoBa;
JI.B. llleBenesa - ExarepunOypr: UznarensctBo Ypansckoro yausepcurera, 2014 - 217 c. - loctyn

6



https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf
https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf
http://biblioclub.ru/index.php?page=book&id=114717
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1809

K MOJIHOMY TEKCTY c caira ObC YHuBepcuTeTckas OoubImoTeKa
online: http://biblioclub.ru/index.php?page=book&id=275826

3 Tyran6aeB A.A. OCHOBBI BBICIIIEH MaTeMaTHKU [ DneKTpoHHBIN pecypc]: / A.A. TyranOaes
- Mocksa: Jlans, 2011 - 490 ¢ - JMoctynm Kk mnoiaHoMy Tekcty c¢ caiita 3OBbC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2036.

8. Pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «HTEepHET», HEOOX0AMMbIe
JJI51 OCBOEHHS TUCHHIITUHBI

Enunoe okHO mocTyma K ydeOHO-MEeTOnMUeCKUM pa3padboTkam https://roypray.pd

OBC «U3parenserBo «Jlansy» — hitp://e.lanbook.com

DBC «YHuBepcuteTckas o6ubnmuoreka online» — http://biblioclub.ru

Hayunas snexrponnas oubnuoreka «eLIBRARY.ru»

Mo

9. MeroauvecKkue YKa3aHUA sl 00y4al0IIUXCHA 110 OCBOCHUIO TUCHUIIJIMHBI

YyeOHo-MeTOnUYECKHE pa3paboTku uMeroTcs B Hayunoil OubinmoTeke M 3IeKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxuo-Ypansckuit [AY.

9.1 bepecueBa, U.B. Marematuka. [DnekTpoHHbIH pecypc]: Meronndyeckue ykasaHHUS K
71a00paTOPHBIM 3aHIATHAM JIJIs1 00yJaroIIuXcs Mo HampasiaeHuo noaAroToBku 35.03.07 TexHomorus
MIPOU3BOJICTBA U MEPEPadOTKH C/X MPOAYKIHH, Tpoduib TexHoIorus nponu3BoACTBa, MepepadboTKu
U XPaHCHUsS MPOMYKIIMU >KUBOTHOBOJCTBA M PACTCHUEBOJCTBA, YPOBEHH BBICIIETO O0Opa3oOBaHUs
OakanaBpuat, ¢opma oOydeHus ouno-zaounas / VM.B. bepecueBa. — Tpounk: '6OY BO HOxHo-
VYpansckuit [AY, 2020. — 46 c. — Pexxum goctyna: https://edu.sursau.ru/course/view.php?id=2842.
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf

9.2 bepecnea, 1.B. Maremaruka [ D1eKTpOHHBIA pecypc|: Mertonndeckne peKoMeH aluu
110 OPTraHU3aLUH CAMOCTOSTEIBHONW PadOTHI 00YUYAIOIIUXCS TI0 HAIIPABJICHHUIO MOAroToBKHU: 35.03.07
TexHOoJOTHs MPOU3BOICTBA U MEPepabOTKH ¢/X MPOAYKIUH, MPoduiab TEeXHOIOTHS MPOU3BOACTBA,
nepepabOTKM W XpaHEHHs IMPOAYKIHMHU >KUBOTHOBOJCTBA M PACTCHHEBOJCTBA, YPOBEHH BBICIIETO
oOpa3oBanus OakamaBpuaT, ¢opma oOyueHus: ouHas./coct. M.B. bepecneBa.— Tpowmmk:HOxHo-
VYpansckuii ['AY, 2020. — 41c.- Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=2842.
http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYLIECTBJICHUH 00pPa30BaTEJIbLHOIO
npouecca no JMCHUILVINHE, BKJIYas NMepevyeHb NPOrpaMMHOro odecredyeHns u
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uOnmoTreke ¢ TEPMHHAJIBHBIX CTaHIMM MpeAocTaBiseTcss IOCTyn K Oa3zam
JAHHBIX:

1. «Texskcnept: bazoBble HOpMaTUBHbBIE JOKYMEHTBI

2. «Texskcneprt: [uimeBast NpOMBIIUIEHHOCTH

3.  «CenbXx0o3TeXHUKa»

4. «Koncynprantlroc»

5. DOnextpoHHbIM  Katamor  MHcTuTyra — BETEpUHApHOW  MEIUIIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+1VM_rusl.xml,simpl_IVM1.xsl+rus.
[Tepeuenp nporpaMMHOro 00ecreueH s, UCTIOIb3YEMOT0 IPU OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUIUIMHAM.

1. [TporpamMHOe oOecrieueHre 001ero Ha3HaYeHUs

11 Onepannonnas cucrema Microsoft Windows
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http://biblioclub.ru/index.php?page=book&id=275826
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2036
http://e.lanbook.com/
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf
https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf

1.2 Oducnerii maket Microsoft Office
1.3 ITporpaMmelii koMiieke A TectupoBanus 3HaHu MyTestXPRo 11.0
14 AntuBupyc Kaspersky Endpoint Security

11. MarepuajbHO-TeXHHYECKAas 0a3a, HEOOX0AMMAas IJIsl OCYHIECTBJIEHHUsI 00Pa30BaATEILHOI0
npoiecca mno JUCHMUIINHE

Y4yeOHble ayaIuTOPUM Jisi NPOBeJeHHUs] 3aHATHIH, NMPeIyCMOTPEHHBIX NPOIrPaAMMOM,
OCHAIlleHHbIEe 000PY/10BaHUEM U TeXHHYECKMMU CPeACTBAMH 00y4YeHH s

VYyebOuas aynutopusi Ne 403 nana mnpoBeleHUs YYEOHBIX 3aHATHMA, OCHAICHHAs
000py/I0BaHNEM M TEXHUYECKHUMHE CPEICTBAMH JUISI BRITIOTHEHUS JIA0OPATOPHBIX padoT.

IMoMemeHus AJ151 CAMOCTOATEILHOM PadoThI 00yUYAKOIUXCS

[Tomemenne Ne 412 1 caMOCTOSATENBHOM pPa0OTHI, OCHAICHHOE KOMIIBIOTEPHOM
TEXHUKOW C MOJKIoYeHueM K ceTu «/HTepHeT» W obecredyeHueM JA0CTyla B DJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny PI'BOY BO FOxHO-Ypansckuii [AY.

ITomemienne s XpaHeHUMs] M NPOPUIAKTHYECKOr0 OOCIYKMBAHUSL Y4eOHOIO
o0opynoBaHus

[Tomemenue Ne 415 - momerneHue i XpaHEHUS W MPODUIAKTHYECKOTO 00CITYKMBAHUS
yaeOHOr0 000PYIOBAHHS.

Ilepeuens ocHoBHOro odopynoBanusi: Hoyr6yk Lenovo G570, mpoektop ViewSonic
5211. locka aynuTopHasi.



IMTPUJIOKEHUE

®OHJ OHNEHOYHBIX CPEJACTB
JUISl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOBEIEHUS IIPOMEKYTOYHON aTTECTalluN

00yJaronmxcst



4.1

4.2

COJAEP)KAHUE ITPUJIOXEHUSA

KoMmmerennmn u #uX HWHIUKATOpPHI, (QopMuUpyeMble B MPOIECCE OCBOCHUS
JUACIIUILIHHEI

[ToxazaTenu, KpUTepUM W IIKaJa OICHUBAHUS WHIAMKATOPOB JTOCTHIKCHHS
c(hOpPMHUPOBAHHOCTH KOMITETECHITUI

TumnoBbie KOHTPOJBHBIC 3a7aHUsl W (WIM) WHBIE MaTEpHAIIbl, HCOOXOAUMBIE JIS
OIICHKW 3HAHWW, YMCHHWH, HABBIKOB M  (WJIM) OMbITa JEATEIBHOCTH,
XapakTepU3yIuX CHOPMUPOBAHHOCTh KOMIIETEHIIMH B IPOIECCe OCBOCHUS
JHCIHATIINHBI

MeToanueckre MaTepuatbl, ONMPEISISIONIIE MPOLeAYPhl OIICHUBAHUS 3HAHUM,
YMEHUH, HABBIKOB M (MJIM) OIIBITA JACSITCIIBHOCTH, XapaKTEPU3YIOIIHNX
c(hOpMUPOBAHHOCTH KOMIICTCHITHIA

O1neHOYHBIE CPEJICTBA IS IPOBECHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH

4.1.1 Bompocsl AJjig CaMOCTOSITEILHOTO U3YUYEHHS TEM JIUCIMILIAHBI

4.1.2 Ortyer no nabopaTopHO# padboTe

4.1.3 TectupoBanue

4.1.4 WuauBuayanbHbIC JOMAIIHKUE 3a/1aHUS

[Tpotieaypsl ¥ OLIEHOYHBIC CPEICTBA JJISI TPOBEICHUS IPOMEKYTOUHON aTTeCTAUN
4.2.1 Dk3ameH

10

13

14

15

15

15
15
22
36
38
52
52



1 KomneTeHIIUM U UX HHAUKATOPBI, (popMHUpyeMble B Mpolecce 0CBOCHUSA

AUCHHUILTHHBI

OIIK-1. CriocobeH pemaTh TUTIOBBIE 3a7a4d MPO(EeCCHOHATBHOMN JESITEIIbBHOCTH Ha OCHOBE
3HAaHUU OCHOBHBIX 3aKOHOB MaTCMAaTUYCCKUX, €CTCCTBCHHOHAYYHBIX U O6H_I€Hp0(l)eCCI/IOHaJIbeIX
JMCIATUTMH C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

HaumenoBanue
Dopmupyemsie 3YH OLICHOYHBIX CPELCTB
Konun =
HauMEHOBaHHE g §
HHIUKaTOpa § g E
TOCTHXKCHUA £ ; s
KOMIIETCHIIHHA 3HAHUS YMEHUS HAaBBIKU : 5 5
) s E
o
na-1 OIIK-1 | O6yuatomruiics OO6yuatouuiics OOyuaronmiics TectupoBanue, | Dx3ame
Pemaer  TumoBBIC | HOJIKEH 3HATh | JIOJDKCH YMETh | JOJDKEH BJIJICTh OTYET 110 H
3a7a9u OCHOBHBIC 3aKOHBI | peliaTh  THIIOBBIC | HABBIKAMH PEIICHUS | J1abOpaTOpHOM
poeCCHOHANBHON | MaTeMaTHYECKIX, 3a1aun THUIIOBBIX 3a7a4 pabore,
NEATeTPHOCTH  Ha | €CTECTBEHHOHAYYH | MPO(ECCHOHANBHON | MPO(PECCHOHANBHOW | WHIWBUAYAIbH
OCHOBE 3HAHUH | BIX JUCLMILIAH | JIEITEIBHOCTH  HA | ACATCILHOCTH  HA | bI€ JOMAIIHHE
ocHoBHBEIX 3akoHOB | (51.0.12, OIIK-1- | ocHOBe 3HAHUHM | OCHOBE 3HAHUN 3aJaHuA
MaTeMaTHYeCKUX, 3.1) OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYH MaTeMaTHYeCKUX, MaTeMaTHYECKHUX,
bIX JUCLUMIUINH C €CTECTBEHHOHAYYH | €CTECTBEHHOHAYUH
MIPUMEHECHHUEM BIX JIUCLMIUIMH | BIX JMCLIMILIAH
nH(popMaLMOHHO- (b1.0.12, OIIK-1- | (b1.0.12, OIIK-1-
KOMMYHHKAIIMOHHBI Y.l H.1)
X TEXHOJIOTUM
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2 IToxa3zaresi, KpUTEPUH M IIKAJA OLEHMBAHUS HHIMKATOPOB JOCTHKEHHs] KOMIIeTeHIHI
OIIK-1. CnocobeH pemaTth THIOBBIE 3agaud MPOGECCHOHATBHON MIEATENbHOCTH Ha OCHOBE
3HaHUIl OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX, €CTECTBEHHOHAayuYHBIX M 0O0IIenpodhecCHOHAIBHBIX
JUCLUHUIUIMH C TPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

INoxkazarenu Kpurepuu u mikana oleHUBaHUS PE3yIbTaTOB 00YUYCHHUS TI0 TUCIUILIHHE
OIICHUBAHUS
(PopmupyembIe Henocrarounstit JocTarouHslii Cpemauit Bricokuit
3YH) YpOBEHb YPOBEHb YPOBEHb YpOBEHb
b1.0.12, OIIK-1 - | OOyuarommuiicst He Ob6yuaromutiics cnabo OO0ydatontuiics ¢ OObyuarommiics ¢
3.1 3HAeT OCHOBHBIC 3HAET OCHOBHBIE HE3HAYHUTEIIbHBIMU TpebyeMoii CTereHbI0
3aKOHBI 3aKOHBI omHnOKaMu u MOJHOTHI U TOYHOCTH
MaTeMaTHYECKHX, MareMaTH4eCcKuX, OT/CTIbHBIMU MPOOEIaMK | 3HAET OCHOBHBIC
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX 3HAET OCHOBHBIC 3aKOHBI | 3aKOHBI
JMCUUTUIAH JCIUTITHH MaTeMaTHYECKHX, MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX €CTECTBCHHOHAYYHBIX
JUCTIATUTAH JUCTIUATUTHH
b1.0.12, OIIK-1 — | Obyuarommuiics He Oo6yuarouiics ¢nado OO6yuarommuiics ¢ OO0yuaromuiicst ymeer
YI YMEET peuiaTb TUIIOBBLIC YMEECT peuiaTb HC3HAYUTCIbHBIMHU peuiarb TUIIOBBLIC
3a1a4u TUIIOBBIC 3a1a4U 3aTPYAHCHUSAMU YMCCT 3aJa4uu
npodecCHOHATBHOM npodeccruoHaIbHON peliath THIOBbIC 337aud | npodeccroHanbHON
JeATSIHOCTH Ha JIeSATEIbHOCTH Ha npodeccrHoHaIbHON JeSTEIbHOCTU Ha
OCHOBE 3HaHUI OCHOBE 3HaHU JIESITEIIbHOCTH Ha OCHOBE | OCHOBE 3HAHUIA
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3HAHUN OCHOBHBIX OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX, MaTeMaTH4eCKuX, 3aKOHOB MaTeMaTU4YeCKUX,
€CTEeCTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHBIX MaTeMaTH4YeCKUX, €CTECTBEHHOHAYYHBIX
JUCILIUITIINH JUCHUIIIINH €CTCCTBECHHOHAYYHBIX JUCHHUIIIINH
ITUCLUTIIINH
b1.0.12, OIIK-1 — | O6yuaronuiics He OO6yuatomtuiicst cnabo Oo6yuatoniuiics Biageer | OOyvaronruiics
Hl BJ1aACC€T HaBbIKaMH BJIaJC€€T HaBbIKaMH METOAAaMHU HaBbIKaMU CBO60[[HO BJ1agceT
peUICHUA TUIIOBBIX peuICHUA TUIIOBBIX peuICHus TUIIOBBIX 3ada4 HaBbIKaMH PpCIICHUA
3amaq 3a1a4 npodeccroHabHOI TUIIOBBIX 3a/1a4
npodeccHoHaNbHON npodeccroHabHOM JIeATEIbHOCTH HA OCHOBE | NpodeccHoHabHOM
JIeSATEIbHOCTH Ha JIeSATEIbHOCTH Ha 3HAHHUN OCHOBHBIX JIeITEIbHOCTH Ha
OCHOBE 3HAHUIA OCHOBE 3HaHH 3aKOHOB OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB MaTeMaTUYECKHX, OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX, MaTeMaTUYECKHX, €CTECTBEHHOHAYYHBIX MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYUYHBIX | JUCIUILIHH €CTECTBEHHOHAYYHBIX
JUCHUIIINH TUCLUTIIINH JUCLUIIINH
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3. TunoBble KOHTPOJIbLHBbIE 3a]aHUs M (WJIN) MHbIE MATEPHUAJIbI, HEO0OXOAUMBbIE J1JI51 OLeHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeATeJIbHOCTH, CGQOPMHUPOBAHHBIX B MpoLecce
OCBOEHHUS JUCHHUILIHHDI

Tumnosle KOHTPOJIBHBIC 3alaHNA U MaTCpUajbl, HCO6XO,Z[I/IMI)IC JJI OLICHKHU 3HaHPII>1, YMCHI/Iﬁ n
HAaBbIKOB, COJCPIKATCA B y‘le6HO'MCTOI[I/ILIeCKI/IX pa3pa60TKaX, IMPUBCACHHBIX HUXKEC.

1 bepecnera, 11.B. Maremaruka. Metoaudeckue yKka3aHus K JaOOPaTOPHBIM 3aHITHAM IS
0o0ydJaronuxcs o HanpasiieHHI0 moaAroToBkH 35.03.07 TexHoI0THS MPOU3BOJICTBA U MTEPEPAOOTKH ¢/X
npoaykuuu, npoduns TexHomorus npou3BoOJCTBA, MEPEPaOOTKHU U XpaHEHUS MPOAYKLIHUN
YKUBOTHOBOJICTBA M PACTEHUEBO/ICTBA, YPOBEHB BBICIIET0 00pa3oBaHus OakanaBpuar, popma o0yueHus
ouHo-3aouHas / .B. bepecueBa. — Tpounk: ['bOY BO HOxHo-Ypansckuii 'AY, 2020. — 46 c. —
Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=2842.
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf

2 bepecHena, 11.B. Maremaruka [DneKTpoHHbIN pecypc] : MeTonnyeckue peKOMeHIaluu 110
OpraHMu3ali CAaMOCTOATEIbHON PabOThl 00yUarOUIMXCs [0 HAIlpaBJIEHUIO MOAroToBku: 35.03.07
TexHOoNOTHsI MPOU3BOICTBA U EPEPAOOTKU C/X MPOAYKIHH, PO TeXHOIOTHS IPOU3BOJICTBA,
nepepadoTKU U XpaHEHHsI MPOAYKLIUH )KUBOTHOBOJCTBA U PACTEHUEBOJICTBA, YPOBEHb BBICLIETO
oOpa3oBanus OakanaBpuar, opma oOydeHnus ouno-3aounasi/coct. M.B. bepecnera.— Tpournik: FOxHO-
VYpansckuii 'AY, 2020. — 41c.- Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=2842

http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf

4 MeToauuecKkue MaTepHuaJibl, ONIPEACIAIOIINE MPOUECAYPHI OHCHUBAHUSA 3HaHHﬁ, yMe}mﬁ, HAaBbIKOB "
ONbITA A€ATECJIbHOCTH, XapaAKTCPU3YIOLIMX 3TAIlbI

(popMupoBaHNs KOMIETEHUMH

B nanHOM paznene mpeacTaBieHbl METOIWYECKHE MaTepuaibl, ONpPEAEISIONe MpOoLeayphl
OIICHUBAHMS 3HAHUI, YMEHUH, HAaBBIKOB M OIbITAa JEATEIBHOCTH, XapaKTEpU3YIOIIUX 0a30BBIA dTam
dbopMHUpOBaHUS KOMIETEHIIMH MO JUCHUIUIMHE «MaTeMaTtuka», TpPUBEIEHbI TMPUMEHHUTEIBHO K
KaKJIOMY U3 HCIOJIb3YEMbIX BUIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTalluU
o0ydJaronuxcs.

4.1 OneHo4HbIE CPeaCTBa s MPOBEJICHUS TEKYILIero KOHTPOJISA YCIIeBaeMOCTH
4.1.1 Bonpochl VISl CAMOCTOSITEILHOTO U3YUYEHHSI TeM TUCIUIIMHBI

Bompocer amsi caMOCTOSATENHHOTO M3YyYEHHUS! T€M TUCIUIUIMHBI MOMOTYT OOYYaromuMcs Mpu
CaMOCTOSITENIbHOM TOJTOTOBKE K 5K3aMeHy. Bompocbl mjii caMOCTOATENBHOIO H3YYEHHUS TeM
JUCUHUIIIIMHBI MOKHO MPUMEHSTH JUIsl CAMOOLIEHKH YCBOEHUSI TeM AUCHUIUIMHBL. OTBET Ha BOMPOCHI MO
Teme OILICHUBAeTCA OLIEHKOM «OTIIUYHOY, «XOpOLIOY, «YIOBIIETBOPUTEIBHO»  WIIU
«HEYJIOBJIETBOPUTEIBLHO.

Ne OrneHOYHBIE CpPeICTBA Kon u HanmeHoBaHue
HHIUKATOpa KOMIETCHIINN
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https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf
https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf

Tema 1 Matpuupl. [eiicTBust Ha1 HUMHU

Nogok~wbdpE

Chopmynupyiite onpeeneHine MaTPHUIIBL, €e pa3Mep U SJICMEHTHI.

Kak Ha3BIBaIOT JHATOHAIH MATPHILBI?

Kakne MaTpHIbl Ha3bIBalOT PaBHBIMU?

Yto Takoe KBajpaTHas, TUaroHajJbHas, eAMHUYHAS MAaTPULIBI?

Yto Takoe TpeyrojbHas W HyJieBas MaTPULBI?

Yt0 Takoe BEKTOp-cToJI0eI, BEKTOp-CTpOoKa?

Kak onpenensercs Marpuna 1-ro nopsika, TpaHCIIOHUPOBaHHAS
MaTpuma’?

Kaxk nponsBecTy ClokeHHe MaTpUIl ¥ yMHOKCHUE MAaTPHULIBI HA YHCIIO?
Kak nHaiiTi mpon3BeieHne 2-X MaTpHIL?

N-1 OIIK-1 Pemaet TumnoBeie
337241 NpoeCcCUOHATHLHOM
JIESITeTTHHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBEHHOHAYYHBIX JTUCIATIIINH
C IpPUMEHEHHEM
nHpopManmoHHo-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI

Tema 2 ®opmynsl Kpamepa. Meron 'aycca

N

Urto Ha3bpIBaIOT CUCTEMOM JTMHEHHBIX YpaBHEHUN?

Kakoit Buzx umeer marpudHas opMa CHCTEMBI THHEWHBIX YpaBHECHUI?
UYeM oTnHMYarOTCA OCHOBHAS U PaCIIUPEHHAs MATPULIBI CHCTEMBI
JIMHEHHBIX ypaBHEHUN?

ChopMynupyiiTe MOHSTUSA: PEIICHUE CUCTEMBI TUHCHHBIX YPaBHCHHIA,
COBMECTHAs, HECOBMECTHAs CUCTEMBI.

UTo 3HaYNUT PEUIUTh CUCTEMY JIMHEHHBIX ypaBHeHUi? UTo Takoe
olpeieNeHHasl, HeonpeeIeHHAs CUCTEMBI?

Yro npencrasiseT u3 ceds Meton [aycca peleHns: CUCTEMBbI JIMHEHHBIX
ypaBHEHHA?

Yro npencraiseT n3 cedst merox Kpamepa perieHus CHCTEMBI
JIUHENHBIX YpaBHEHUN?

NJ-1 OIIK-1 Pemaet TumnoBeie
3aauu podeccHoHaIFHON
JIESITeTPHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX JTUCIATLIINH
C IPUMEHEHHEM
nHpopManmoHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

Tema 3 Dopmynsl Kpamepa. Metox Maycca

Nogok~rwbdpE

®

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21.

22.
23.

CoopmynupyiiTe orpeaeseHiue MaTpuIbl, ee pa3Mep U AJIEMEHTHI.

Kak Ha3pIBalOT TuaroHaiu MaTpUIIbI?

Kakue MaTpuibl Ha3pIBalOT PaBHBIMU?

Uro Takoe KBaapaTHasl, AMAarOHAIbHAs, EAMHUYHAS MATPHUIIBI?

UYro Takoe TpeyrojbHast ¥ HyJIeBasi MaTPUIbI?

Yro Takoe BEKTOP-CTOJIOEL, BEKTOP-CTpOoKa?

Kak onpenensiercs marpumna 1-ro mopsaka, TpaHCIOHUPOBAHHAS
Matpuua’?

Kak npou3sBecTH ci10’keHHE MaTPUI] H YMHOKEHIE MaTPHUIIBI Ha YHCIIO?
Kax naittu npousBenenue 2-x Matpui?

Kakue BbI 3HaeTe 31eMeHTapHbIe IPe0Opa3oBaHus MATPUIL?

Kax BeraucnuTh onpenenurens KBaapaTHoi Matpuisl (1, 2, 3 mopsaka)?
ChopmynupyiiTe mpaBuiIo TPEYTONbHHUKA JIJIS1 BBIYUCICHUS
OTIpeIeIUTENS 3 TIOpsAKa.

Hazoswure cBoiicta onpenenutens(1-3).

HazoBure cBoiicTBa onpeaenurens (¢ 4-ro, KpoMe pa3iIoKeHus 1Mo
3JIEMEHTaM CTPOKH WJIM CTOJIO1IA).

Yro Takoe MHHOP, aliredpandeckoe J0MoHeHue?

Kak npousBecTH pasnoxeHue ONpenenuTes Io 3IeMEHTaM CTPOKU WITH
crosbua?

Yro Takoe BEIpOXKIEHHAs (0COOEHHAs) M HEBBIPOXKACHHAS
(HeocobeHHast) MaTpUIIbI?

Chopmynupyiite cBOICTBa BRIPOKICHHON M HEBBIPOXKICHHON MATPHII.
UYro Takoe MpHUCOeTMHEHHAs MaTpHIa?

Urto Ha3bIBAIOT OOPATHOW MaTpHIICH?

Onpexnenute TOHATHS: PaHT MaTPHUIIBI, 0a3UCHBI MHHOp, CBOMCTBA
paHra MaTpHIIBL.

UTo Ha3BIBAIOT CHCTEMOW JTMHEHHBIX YPaBHEHHIA?

Kakoii Buz nmeer marpuiHas popma crcTeMbl JIMHEWHBIX YPaBHEHHH?

N/-1 OIIK-1 Pemaet TumoBbie
3aa4u npodeccuoHaIbHON
JIeSITEIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX JTUCIATLINH
C IPUMEHEHHEM
HHPOPMALTMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI
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24. YeM OTJIMYAIOTCSI OCHOBHAS U PACIIMPEHHAS MaTPULIBI CUCTEMbI
JTMHEHHBIX YpaBHECHHUN?

25. CoopmynupyiiTe TOHATHS: PEIICHUE CUCTEMBI JIMHEHHBIX YpaBHCHNUH,
COBMECTHAs, HECOBMECTHAs CUCTEMBI.

26. Yto 3HaYMT pEIINTh CUCTEMY JIMHEHHBIX ypaBHeHni? UTo Takoe
OIpeieNeHHasl, HeONpeeIeHHAs CUCTEMBI?

27. Yro npencrasisieT u3 cedst Meton ['aycca pemeHus: cucTeMbl JIMHEHHBIX
ypaBHEHHH?

28. Yro npencrasisieT u3 cedst Mmeron Kpamepa perieHus: CHCTeMBI
JIMHENHHBIX ypaBHEHUN?
Yro mpexncTaBiaseT W3 ceOs MaTPUUYHBIA METOH pEIICHHS CHCTEMBI
JMHEHHBIX YpaBHCHHN?

Tema 4 IlpousBomHast GyHKIMU

1.Copmynupyiite onpenencHie IpON3BOTHON QYHKITHH.

2. ChopmynupyiiTe mpaBuiIa HaX0XKICHUS TPOM3BOAHBIX

3. 3anummmTe GOPMYJIBI IIPOU3BOJHBIX IEMEHTAPHBIX (QYHKIHH.

4. Yro HazeiBatoT auddepeHunanoM GyHKIun?

5. Uemy paBen quddepennuan aprymeHTa?

6. 3anummTe GopMyIy MPUOIIKEHHOTO BHIYMCIICHUS 3HAYCHUST QYHKIIMU B
TOYKE

NJ-1 OIIK-1 Pemaer TumnoBbie
3aauu npodeccHoHaIbHON
JIESITeTPHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX JTUCIATLIINH
C IPUMEHEHIEM
nHpopMannoHHo-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI

Tema 5 TIpuioxeHne NPOU3BOAHON K UCCIICTOBAHUIO (DYHKLIUIA

1.Chopmynupyiite npasuio Jlonurais.

2.Ha3zoBuTe ycnoBue Bo3pacTanus ()yHKIUH.

3. HazoBure ycioBue yObIBaHUS (DYHKLIUH.

4. HazoBute ycioBue dKCTpeMyMa (DyHKIIUH.

5. ChopmyupyiTe aaropuT™M HaXOXKJCHHS HAUOOIBIIEr0 1 HAUMEHBIIIETO
3HaYeHUH QYHKIMU Ha OTpPE3Ke.

6. ChopMyupyiTe aaropuT™ HCCISAOBaHHUS (GYHKIUH Ha BBITYKIOCTb.

7. ChopMynupyiTe aJropuT™M HaXOXKICHHUS TOYEK nepernda GpyHKImu.

8. ChopmynupyiiTe 3Tarsl IIaHa UCCIEAOBaHHU (QYHKIHN

N/-1 OIIK-1 Pemaet TumoBbie
3aauu npodeccHoHaIbHON
JIeSITEIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHX,
€CTECTBEHHOHAYYHBIX TUCIIUILINH
C IPUMEHEHHEM
HHPOPMALTMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOIOT U

Tema 6 HaxoxaeHue NpOMU3BOIHBIX

1. Yto Ha3bIBAIOT (PyHKITHEH?
. Kak onpenennts, BozpacTaromnias uin yosIBaromas GyHKIHs?
. ChopmynupyiiTe HOHITHE OrpaHUYCHHAS (QYHKITHS.
. Kakas ¢yHKUIMS Ha3pIBaeTCS AIIeMEHTapHOMH?
. Uemy paBHBI CyMMa ¥ IPOM3BEI€HHE OECKOHEUHO MaNbIX (GpyHKIN?
. Uemy paBeH rnpezies Mpou3BeeHNUS IBYX (QYHKIHNA?
. CchopmynupyiiTe nepBblii 3aMedaTeIbHBIN Mpeed.
. Uro Takoe mpupaIieHne apryMenTa, npupamieane GyHKInu?
[IpoumtrocTpupoBaTh C TOMOIIBIO pUCYHKA (TpadUIecKn).

9. Onpenenute 006IaCTh ONpeEIeHUS U 00IACTh 3HAYCHUN (YHKIINH.

10. Chopmynupyiite Teopemy Beitepmrpacca o GyHKINH, HEMPEPHIBHON
Ha OTpE3Ke.

11. Yro Takoe apryMeHT U 3HaUeHHE QyHKINH, rpaduK GyHKIUU?

12. Kakast pyHKIUS Ha3bIBAa€TCSI MOHOTOHHOM?

13. Kak HaiiTn QpyHKIIMIO, 00paTHYIO TaHHOW?

14. Yro Ha3pIBAIOT NpeeoM (QYHKIMH B HEKOTOPOH ToUKe?

15. Yemy paBHBI IPOU3BEICHHST OECKOHEYHO MaJIOH (DYHKIMH Ha YUCIIO U
Ha OrPaHMYCHHYIO QYHKIHIO?

16. Uemy paBeH mpezes npousBeaeHust QyHKIMHM Ha OCTOSIHHBIN
MHOXKHUTEIb?

17. ChopmynupyiiTe BTOpOii 3aMeyaTesIbHbII Ipees Ipu X—>co.

18. OnpenenuTs HEMPEPHIBHOCTH PYHKIMH Yepe3 MpHUpaIcHIe.

19. Kakumu OyayT cyMMa, IpOM3BEICHHE M YACTHOE HEMIPEPHIBHBIX

01N L AWK

NJ-1 OIIK-1 Pemaer Tunossie
3aa9u podeccHoHaIbHON
JIESITETHHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBEHHOHAYYHBIX JTUCIATIINH
C IPUMEHEHHEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
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GyHKIUH?

20. OmpenenuTh OTPaHUICHHOCTH ISl HENPEPHIBHON Ha OTpe3Ke (PYHKITHH.

21. Ilepeuncnure ciocoOBI 3aAaHUS PYHKITHH.

22. Kakast pyHKIHS Ha3BIBAETCS CTPOrO MOHOTOHHON?

23. Kakast ¢pyHKIMS Ha3bIBACTCSI CIIOKHON?

24. Kakyro (yHKIUIO Ha3bIBalOT OECKOHEYHO OO0JIBIION?

25. Ecnu o - 6eckoHEYHO Majast, TO Kakoi Oyzer ¢pyHkuus 1/a?

26. Uemy paBeH IpeJiest 4acTHOTO JIBYX (YHKIIMHA?

27. Chopmynupyiite BTOpoii 3ameuaTensHbIi mpeaen npu x—0.

28. UTo Ha3bIBaIOT TOYKAMU pa3pbiBa GYHKIIHU?

29. Korzaa HenpepbIBHA cI0XKHas QyHKIUS?

30. Chopmynupyiite Teopemy bonbiiano-Komu st HenpephIBHOM Ha
oTpe3ke (HyHKINH.

31. Kak onpeaenuTs 4eTHOCTh  HEYETHOCTH (pyHKIIH?

32. Kak onpeaenuts NepuoJUIHOCT (PYHKITHH?

33. Yto Ha3bIBaETCsl OKPECTHOCTHIO C IIGHTPOM B TOUKE X, M PAIUYCOM €7

34. Kakyro (GyHKIHIO Ha3bIBalOT OSCKOHEYHO MaJIOn?

35.Yemy paBeH npejiesl CyMMBI (pa3HOCTH) ABYX (QYHKIIMA?

7. Tema 7 Heonpenenenusiit unTerpan. CoiictBa. MeTo1bl HHTEIPUPOBAHUS NJ-1 OIIK-1 Pemaer TunoBeie
3aauu npodeccHoHaIbHON
. o N
1.YTo Ha3bIBaIOT EpPBOOOPa3HON (HYHKIHMN? JeSITeTHHOCTH Ha OCHOBE 3HAHHIL
2. UTo Ha3bIBAIOT HEOTIPEEIICHHBIM HHTEIPAJIOM (QYHKIUU?
. OCHOBHBIX 3aKOHOB
4. Kakue cBOHCTBa HEONIpEIeIEHHOI0 HHTErpasia Bbl 3HaeTe?
MaTeMaTHYECKHX.
5. Kakue MeTobl MHTETpUPOBaHUsI Bbl 3HAETE? aTeMaTHICCKHUX,
6. Kakue GpopMysibl U3 TaGJIULBI HHTETPUPOBAHKS BbI 3HaeTe?. CCTCCTBCHHOHAYIHBIX TUCTIUIIINH
C IPUMEHEHHEM
HHPOPMALTMOHHO-
KOMMYHHUKaIIMOHHBIX TEXHOJIOTHI
8. Tema 8 MeTo UHTErpUPOBAHUS IO YACTSIM B HEOIPEJIEICHHOM UHTETpajie N-1 OIIK-1 Pemaer TunoBeie
3372491 pohecCHOHATHLHON
? .
1. Kakue MeTopl HHTErPUPOBaHUS BBl 3HAETE? JEATETBHOCTH Ha OCHOBE 3HAHHI
2. Kakue ¢popMyIbl B3 TaOJIUIBI HHTETPUPOBAHMS BB 3HaeTe?
OCHOBHBIX 3aKOHOB
3. Yem omymyaeTcs METOl MHTETPHPOBAHMS 110 YaCTSM B HEOIIPEAEICHHOM
MaTeMaTHYECKHX,
HHTETpaje OT paHee N3yYeHHBIX METOJI0B
€CTeCTBEHHOHAYYHBIX JTUCIUIIIINH
C IPUMEHEHHEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
9. Tema 9 OnpeneneHnblil HHTErpan. MeToIbl HHTETPUPOBAHUS N/I-1 OIIK-1 Pemaet TumoBkie
319U MPOPeCCUOHATHHON
N o .
1.Yro Ha3bIBaIOT KPUBOIMHEIHON Tpanenuen’ JeSTENPHOCTH Ha OCHOBE 3HAHMIL
2.Yrto Ha3BIBAIOT OIIPEAEIICHHBIM HHTETPaIoM?
. . OCHOBHBIX 3aKOHOB
3. Tlo kakoit (hopmyJie BEIYKCISIETCS ONIPEACICHHbIIT HHTerpas?
4. TlepeuncnuTe CBOMCTBA ONPEAEICHHOT0 HHTETpaIa. MATeMATHECCKHX,
5. Tlepeunciure ¥ OXapakTepU3yWTe MeTOAbl HHTerpupoBanus B | CCTCCTBCHHOHAYHUHBIX JUCIUTLIAH
OTIpe/IeIICHHOM HHTETpaie. C IPUMEHEHHEM
nHpopmMannoHHo-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
10. Tema 10 Ilpunosxenue onpeaeneHHOro uHTerpana k seruuciaexuto miomaneir | WJ-1 OIIK-1 Pemaer tunoseie

TUIOCKHUX (PUTYP

1.Yto npou3oitnet, eciu MoMeHAThL MECTaMH TTPeIeIbl HHTETPUPOBaHMS?
2. Yto mpou30iIeT, eciu OTPe30K HHTErprupoBanus [a,b] pa3ouTh Ha qBE
JacTH TOYKOH c?

319U MPOPeCCUOHATHHON
JIeSITeIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
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3. Ecnu mopprHTerpanbHas GyHKIUS Ha OTpe3ke [a,b] He MeHseT 3Hak, TO
KaKoif 3HaK UMeeT HHTerpa?

4.Chopmynupyiite hopmyny HeroToHa — JleiiOHUIIA.

5. Kak BBMUCTUTH TUTOmMAnb (QUTYPHI, 3aKIIOUEHHOH MEXIy rpadukaMu
IByX GyHKUIMI?

€CTECTBEHHOHAYYHBIX JTUCLUIIIIMH
C IPUMEHEHHEM
HHPOPMALTMOHHO-
KOMMYHHKALIMOHHBIX TEXHOJIOTHI

11. Tema 11 HaxoxneHue HHTETPaoB NJ-1 OIIK-1 PemaeT TunoBele
1. CdopmynupyiiTe HOHATHE IEPBOOOPA3HON (HYHKIIHH. 3a/1a4H POdecCHOHATbHOI
2. CohopmynupyiiTe OHATHE HEOTIPEIEICHHOTO HHTETpaa. JCATENBHOCTH Ha OCHOBE SHAHMI
3. HazoBute cBoiicTBa HEONPEACICHHOTO HHTETPaIA.
4. Kakne MeTOIBI MPUMEHSIOTCA [UI HHTETPUPOBAHUS B HEOIIPEICICHHOM OCHOBHBIX 3aKOHOB
unrerpane? MaTEMaTHYECKHX,
5.  CdopmynupyiiTe NOHSATHE ONPEIEIICHHOTO HHTETpaa. CCTCCTBCHHOHAYIHBIX TMCIUILIHH
6. HasoBuTe cBolicTBa ONpeeIeHHOIO HHTETpaa. C IPUMEHEHHEM
7. B uem 3akimoyaeTcs reOMeTpHUUECKUN CMBICT HHTErpaja? HH(POPMALUOHHO-
8. B uem 3axmouaercs GpuznuecKuii CMbICI UHTETpaja? KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
9. Kakune MeTonpl NMPUMEHSIOTCS Ul UHTETPUPOBAHUS B ONPEACICHHOM
uHTerpane?
10. Kak mpuMeHseTcs HWHTErpan A BBIUMCICHHUS IUIOMIAZed IUIOCKUX
uryp?
Kak nmpuMeHsieTcst ’HTErpas Juisl BRIYUCICHUS] 00bEMOB TeJ BpalleHHs?
12. Tema 12 JluckpeTHas cinydaifHas BEIMYUHA, €€ YHCIOBbIC XapaKTePUCTUKU NJ-1 OIIK-1 PemaeT TunoBsle
3aauu npodeccHoHaIbHON
1.Kakas BenuurHa Ha3bIBaeTCA CIydaitHON? JeSITeTHHOCTH Ha OCHOBE 3HAHHIL
2. Kakas BenuumHa Ha3bIBA€TCS JUCKPETHOM?
N OCHOBHBIX 3aKOHOB
3. Kakas BelM4uMHa Ha3bIBaeTCS HEMPEPHIBHOM?
4. Yrto Ha3bIBAIOT 3aKOHOM paclpeieIeHUs] CIyJaiHOW BeNUIUHBI? MATCMATUICCKHUX,
5. B kakoM BujI€ 331a€TCsI 3aKOH PACTIPEIEIEHUS CITyYaifHOW BETHYMHBI? CCTCCTBCHHOHAYTHBIX THCIMTUIAH
6. UTo Ha3bIBaIOT MaTEMaTUYECKUM OXKHUIaHHUEM JUCKPETHOM CIydJaitHON C IPUMEHEHUEM
BEJIMYHHBI? nH(popMannoHHO-
7. Kakumu cBoiicTBaMu 0071aTaeT MaTeMaTHIECKOE OKUAaHNE CITyJaiiHOH KOMMYHHKAIIHOHHBIX TEXHOIOTHI
BEJIUYMHBI?
8. UTo Ha3bIBAIOT AUCHEPCUEN NUCKPETHON CIIy4ailHON BEIMYUHBI?
9. Kakumu cBoiicTBaMu 0071a1aeT TUCTIEPCHS CITyYaHHON BETUIHHBI?
10. Hammmmure dopMyiny Ui HaXOXICHHS CPEIHEro KBaJIpaTHYECKOTO
OTKJIOHEHUS! IUCKPETHOU CIIy4aliHOHN BEJIMYUHbI
13. Tema 13 HemnpepbiBHas ciayyaiiHas — BenauuuHa, e€  uyucnoBble | /-1 OIIK-1 Pemaer TunoBeie
xapakTepucTHKH. HopManbpHBIH 3aKOH pacnpeaeneHus 3aauu IpodeccHoHaIBHON
JIeSITEIHHOCTH Ha OCHOBE 3HAHUI
1.Kakas ciydaiiHasi BeTUYMHA SBIISIETCS HETPEPHIBHOM? OCHOBHBIX 3aKOHOB
2. LITo HA3BIBAIOT HHTETPaNbHOH (hyHKIMEH pacTipeieleHnsT HePEepPhIBHOM MATEMATHYECKHX,
CIIyJaliHOW BETMYUHBI?
3. YUro HazwBaroOT quddepeHmanbsHoi GyHKIuen pacupeaeneHus CCTCCTBCHHOHAYTHBIX IMCIHILTHH
HENPEPHIBHON C1y4allHON BEJIMYUHBI? € IIPUMEHCHUEM
4. Hanmmre GpopMyiTy HaX0KAEHHS MaTeMaTHUECKOTO OXKUJIaHUs MH(pOPMALMOHHO-
HENPEPLIBHON CIy4aiHOH BEIMUYMHBI. KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
5. Hanmmmmre ¢opmyity HaxX0XKIeHUS JUCTIEPCUN HENMPEPHIBHON CITydaifHOM
BEJIMYMHBI.
6. Hanmmmmre opmyity cBsi3u uHTErpanbHOi 1 muddepeHnuansHoi
(hyHKIMH pactpeaeseHNs HETPEPhIBHOM CITy9alfHON BEJINIMHEIL.
7. Hanmummre ¢hopMyity HOpMaJIBHOTO 3aKOHA pacpe/IeICHUS
HENPEPHIBHON CIIy4aiiHON BEJIMYUHBI.
8. Harmummre ¢popMyry HaX0KIEHHUS BEPOSATHOCTHU TIOMAJaHUS CITydaifHOM
BEJINYMHBI B 33JaHHBIH HHTEPBAJI.
9. Harmummre ¢hopMyity mpaBuiia TpEX CHUTM.
14. Tema 14 Brruucnenue XxapakTepUCTHK CIyYalHbIX BEIUUUH NJA-1 OIIK-1 PemraeT TumoBeie

1. Tlonsarue ciry4aliHOro COOBITHSI.
2. Bunsl cirygaiiHBIX COOBITHIA.

3aJa4yu HpO(I)eCCPIOHaHLHOﬁ
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Knaccuueckoe omnpenenenue COOBITHS.

CBoiicTBa BEpOSTHOCTH.

BEPOSITHOCTH  CIy4ailHOTO

JACATCIbHOCTHU HA OCHOBEC 3HAHUI
OCHOBHBIX 3aKOHOB

4. TlonsTne OTHOCHTENBHOW YacTOTBl. CTaTHCTHYIECKOE OIpEICICHHUE MaTeMaTHUECKHX,
BepOATHOCTH. CBOWMCTBO yCTOMYMBOCTH.
5. Tlonstue cyMMBbI City4aiiHBIX COOBITHH. Teopema 0 BEpOSTHOCTH CyMMBI CCTCCTBEHHOHAYTHBIX HHCLHILTHH
HECOBMECTHBIX COOBITHH. ¢ NPMMEHCHHCM
6. Ilonnas rpynmna coobrtuii. Teopema. MH()OPMAIIOHHO-
7. IlporuBonosioxxHbie coObITUs. Teopema. KOMMYHHKAIIHOHHBIX TCXHOJIOTHii
8. HesaBucumele coObiTHa. TeopemMa O BEpOSTHOCTH IPOU3BEICHHUS
HE3aBUCHMBIX COOBITHH.
9. BeposiTHOCTE TOSBICHHS XOTSI OBI OHOTO COOBITHS. Teopema. YacTHBIH
ciyJail.
10. 3aBucumble cOOBITHS. Y CIIOBHAS BEPOSITHOCTE. TeopeMa 0 BEpOSTHOCTH
MPON3BEACHUS 3aBUCUMBIX COOBITHI.
11. ®opmyna HOTHOI BEpOATHOCTH.
12. BeposrtHocTu rumote3. ®opmyisr batieca.
13. Kombunaropuka. Pazmemenus 6e3 mosropenuii. [Ipumepsr.
14. TlepectanoBku 0e3 moBTopeHMiA. [IpuMeps.
15. Coueranus 6e3 noBropenuii. [Ipumepsl.
16. Pa3merienus ¢ noBTopeHusMu. [Ipumepsr.
17. Coueranus c noBTopeHusiMu. [Ipumepsl.
18. TloBropHbie ucnbiTanus. @opmyna beprymm
15. Tema 15 Bapuanuonnsie psael pacnpeaeneHue. Ilokazatenu Bapuauuu. NJ-1 OIIK-1 Pemaer TunoBeie
I'paduaeckoe m3o0paxkenue 3372491 IpohecCHOHATHLHON
JIESITEIIbHOCTH HAa OCHOBE 3HAHWH
1. U3 kakux yacTel COCTOMT BapUallMOHHBIN psa? OCHOBHBIX 32KOHOB
2. Kakue noxasarenu Bapualyy Bbl 3HaeTe?
3. Oxapakrepu3yiTe NOHATHE BapUAHT. MATCMATHHACCIX,
4. OnumuTe MOJIMTOH WM TUCTOTPAMMY 9acTOT. CCTECTBCHHOHAYTHBIX AHCIHILIIH
5. Onpeenure NOHATHE YacTOTA. C IPUMEHECHHUEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
16. Tema 16 T'enepanbHast cOoBOKynHOCTH. BeiGopka. JIMCKpeTHBINH 1 NI-1 OIIK-1 Pemaet TunoBsie
MHTEPBAIBHBIN PSIIIBI pacTIpeieNIeHUs 3a/1aun IPODECCHOHATBHOI
1.Yto Ha3BIBAIOT T€HEPATbHOM COBOKYITHOCTHIO? JeSITeTbHOCTH HA OCHOBE 3HAHHIL
2. Yto Takoe BeIOOpKa? OCHOBHBIX 3aKOHOB
3. Kakue cBoiicTBa BEIOOPKH BBl 3HaeTE?
4. Kako#t psia paciipeesieHust Ha3bIBAIOT JUCKPETHBIM? MATeMATHHICCKHX,
5. Kaxoii psin pacipeiesieHnst Ha3bIBalOT HHTEPBAIbHBIM? €CTECTBCHHOHAY1HBIX THCHUILINH
6. Kax mponsBecT rpynmmupoBKY BRIOOPKH B HHTEPBAIBHBIN P’ C IPUMEHEHUEM
nHpopmMannoHHo-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
17. Tema 17 Brrunciienne xapakTepuCTHK BEIOOPKH WJ-1 OIIK-1 PemaeT Tunosele

Ll NS S

o N

JlokanpHasg Teopema Myaspa — Jlannaca.

WuTerpansuas TeopemMa Myaspa — Jlamnaca.

3aKoH peIKUX COOBITUH.

BeposTHOCTh OTKIOHEHHS OTHOCUTEIBHOM YacTOThl OT MOCTOSIHHOM
BEPOSATHOCTH.

CnydvaliHple BenUYMHBL. JIMCKpETHbIE W HENPEPHIBHBIE CIydaliHbIE
BEIMYMHBI.

3akoH pacmpeeneHusl.
pacripeneneHus.
buHoMmuHanbHbBIN 3aK0H pacnpeneneHus. [Ipumepsi.

Pacnpenenenue [lyaccona. [Tpumepsi.

UucnoBble XapakTEPUCTUKHU CIyYalHBIX BEIMYMH. MaremaTHdeckoe

Psg  pacnpenenenus. MHOTOYroJbHUK

3aa9u npodeccHoHaIbHON

JIeSITETPHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTEMaTUYCCKHUX,

€CTCCTBCHHOHAYYHBIX JUCHUITIINH

C IPUMCHECHUEM

MHPOPMAITHOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
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oxuganne. CBoicTBa.

10. Ywucimossle

CBolicTBa.

YuciioBble XapaKTePUCTUKH CITydaiHbIX BennunH. CpeHee
KBaJ[PaTHYCCKOE OTKIOHCHHE

XapaKTEpUCTUKU  CIIy4alHbIX BenW4uH. Jlucnepcus.

18. Tema 18 HMToroBoe TecTupoBaHue N-1 OIIK-1 Pemraet TrmoBkie

3a1a9u IpoeccCHoHaTFHON

JIeSITEIbHOCTH Ha OCHOBE 3HAHHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,

€CTECTBEHHOHAYYHBIX TUCLUIIIMH

C IPUMEHEHHEM

HHPOPMALTMOHHO-

KOMMYHHKALMOHHBIX TEXHOJIOTHI

Kpurepuu onieHku copeprkarcs B TaOIHIIE.

IIxana

Kpurtepuu oneHuBanus

Ouenka 5
(oTnn4HO)

- 00yJaIoIUICs IOJIHO YCBOWII YUeOHbIH MaTepua;

- TIOKa3bIBACT 3HAHNE OCHOBHBIX IMOHSATHIH TEMBI, TPaAMOTHO IMOJIB3YCTCA TepMHHOHOFHeﬁ;

- TIPOSIBJISICT YMEHUE aHAJIM3UPOBaTh U 00001IaTh HHPOPMAINIO, HABBIKK CBSI3HOTO OIUCAHHS
SIBJICHUI U IIPOLIECCOB;

- JCMOHCTPHPYET YMEHHE H3JlaraTh YdYcOHBIH Marepuan B ONPEACICHHOW JIOTMYeCKO
MOCIIEI0BATENBLHOCTY;

- MOKa3blBA€T YMEHHE WIUIIOCTPHPOBATh TEOPETUYECKHE TIOJNIOKEHHA KOHKPETHBIMU
IIpUMEpPaMy;

- IEMOHCTPHpPYET CPOPMUPOBAHHOCTh M YCTOMYMBOCTh 3HAHUH, YMEHHUI U HaBBIKOB;

- MOT'YT OBITB IONYIIEHB OHA—/IBE HETOYHOCTH IIPU OCBEUICHUH BTOPOCTEIIEHHBIX BOPOCOB

Ouenka 4
(xopomro)

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAaHMSM Ha OLEHKY «5», HO IPH 3TOM HMEET MECTO
OJIMH M3 HEJJOCTAaTKOB:

- B YCBOGHMHM YUeOHOro Marepuaja JIOMNyIleHbl HeOojblIMe IpoOeNbl, HE MHCKa3UBIIME
COZIep’KaHUE OTBETA;

- B M3JI0)KEHIH MaTepuaja JONyIIeHbl He3HAUNTeJIbHbIE HETOYHOCTH

Onenka 3
(YIOBIIETBOPUTENHHO)

- HEIIOJIHO WJIM HETOCJICAOBATCIIbHO PACKPBITO COACPIKAHUEC MaT€pualia, HO IMOKa3aHO 061]_[66
TIOHUMAHUE BOIIpOCa U TMPOACMOHCTPUPOBAHbBI YMCHHA, OOCTATOYHBIC JJIA NaTbHEHUIIIETO
YCBOCHUA MaTc€puaia,

- UMCJIHMCH 3aTPYAHCHUS WU JOMYIICHBI OIIMOKU B OIpCACIICHNN HOHSITI/Iﬁ, HUCIIOJIb30BAHUHN
TEPMHUHOJIOTUU, OTIMCAHUN SIBJICHHH 1 IpouecCoB, UCIIPABIICHHBIC TOCJIC HABOAAIIUX BOIIPOCOB;
- BbISIBJICHA HEAOCTATOYHAas C(l)OpMHpOBaHHOCTI) 3HaHPIﬁ, yMCHI/Iﬁ 1 HABBIKOB, 06yqa10111141710;1 HC
MOXCT NPUMCHUTDH TCOPUIO B HOBOI1 CUTyallun

OmeHka 2
(HeyIOBIETBOPUTEIIHHO)

- HC PACKPLITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marepuaa,

- 06Hapy>1<eH0 HE3HAHME WM HEIMOHUMAaHWE OOJbIIeH MM Hauboiee Ba)KHON 4acTH y‘I€6HOF0
Marepuala,

- JAONYIICHBI OIINOKH B OIIPEACIICHNN HOHSITPIﬁ, IIpyu HUCIOJIb30BAHWUU TCPMHUHOJIOTUH, B
ONHMCAHUM SIBJICHUH U IIPOIECCOB, PEHICHNUHN 3aJia4, KOTOPBIC HE UCITPABJICHBI IMOCJIE HECKOJIBKUX
HaBOAIIUX BOIIPOCOB;

- HC Cq)OpMI/IpOBaHLI KOMICTCHINHU, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUA, YMCHUA U HABBIKH
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4.1.2 Otuer no J1abopaTopHOii padore

OTueT 1o 1abopaTopHOil paboTe UCIIOIB3YETCS ISl OIICHKHA KauyecTBa OCBOCHHS 00YYarOIUMCSI
OCHOBHOH MpOQeCcCHOHATBHON 00pa30BaTeIbHONM MPOTPaMMBI MO OTACIBHBIM TEMaM JUCIUTUIHHEIL.
OTueT  OIEGHUBAETCS  OLUEHKOW  «OTIMYHO»,  «XOPOIIO»,  «yIOBICTBOPUTEIBHO» WU
«HCYOOBJICTBOPHUTCILHOY.

OTtuer mo yabopatopHOi paboTe MPENCTaBIsSETCS B BUJAC MUCHMEHHOW pabOTHI WM B BUJC
daitna, comepiKalero peneHne pacCMOTPEHHBIX Ha 3aHSATHUU MPUMEPOB U BEHITIOJHEHHUE YIPAKHEHUN
JUTSL CAMOCTOSITEIIbHOU PaOOTHI.

COI[Cp)KaHI/Ie OTUCTa U KPUTCPHU OLICHKU OTBCTA AOBOAATCA OO CBCIACHUA O6y‘{aIOH_[I/IXCSI B
HayaJjie 3aHATHH. OI.[CHKa 00BABIAETCS 06yqa101ueMyc;I HEIMMOCPCACTBCHHO IIOCJIC CAa4Yl OTUCTA.

Ixkana

Kpurtepuu ouennBanus

Orenka 5
(oTI4aHO)

- M3JIOKCHHE MaTepHaja JOTHYHO, TPAaMOTHO;

- CBOOOHOE BIIa/ICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M 000CHOBATH CBOM CY)KJCHHUS NP OTBETE Ha KOHTPOJIBbHBIE BOIPOCHI;
- YMEHUE OIUCBIBATH 3aKOHBI, SIBICHUS U IIPOLECCHL;

- YMEHUE NPOBOJIUTh U OLICHUBATh PE3YNbTAThl U3MEPEHUN

Ouenka 4
(xoporio)

- H3JI0KEHHUE MaTepuaa JOTHYHO, TPaMOTHO;
- CBOOO/IHOE BIIaJIeHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE IPHUMEHEHHE TEOPETHYECKUX 3HAHMH Ui OINMCAHUS 3aKOHOB, SIBJICHUH U
MPOLIECCOB, MPOBEJCHUSI M OLEHWBAHMS PE3yJbTaTOB M3MEPEHHH, HO cojepkaHue u (dopma
OTBETa UMEIOT OTAEIbHbIC HETOYHOCTU

Ouenka 3
(YOoBIEeTBOPUTEIHHO)

- U3JI0’KCHUE MaTepHaa HEMOIHO, HEMOCIEI0BATENbHO;
- HETOYHOCTH B OINpPEJCICHWM MOHATHH, B NPUMEHEHWM 3HAHWH IS ONHCAaHHUA 3aKOHOB,
SIBJICHUH W TIPOIIECCOB, PEIICHUS KOHKPETHBIX 3a/1ad, IPOBEACHUS M OLCHUBAHHS PE3YIIbTaTOB
HU3MEpEHUuH;

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

- 00HapyKMBAETCsl HEJIOCTATOYHO ITy0OKOE MOHUMAaHNe N3YyYEHHOTO0 MaTepraia

Ouenka 2
(HEyIOBIIETBOPHUTEIHHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETHIECKUX 3HAHUIL;

- IIONYIIEHbI OIIMOKH B ONPEEeTICHNH MOHSITHI U OITMCAHUH 3aKOHOB M IIPOLIECCOB, NCKAKEH MX
CMBICII, HE PELIeHbI 3a/1a41, HE MPAaBUIbHO OIICHUBAIOTCS Pe3yIbTaThl H3MEPEHNUH;

- HEe3HaHHE OCHOBHOTO MaTepuajia yueOHOIl HpOrpaMMBl, TOMyCKAarTCs TpyOble OmMHUOKH B
H3JI0KESHUN

NJ-1 OIIK-1 Pemaer TUnOBbIE 321241 NPO(eCCHOHAIBHOM 1eTeJIbHOCTH HA OCHOBE
3HAHUH OCHOBHBIX 3AKOHOB MATEMATHYECKHX, €CTECTBEHHOHAYYHBIX JUCHHUILINH €
NpUMeHeHueM HH(pOPMANMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTI M

Tema 1 «Marpuusl. [leiicTBUs HaJ HUMK

IIpakTH4yeckoe 3axanue:

BouruucauTn:
1. 5A

2.2B

3. 5A+B;

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

ecad A = (

1 2
3 4

0 -1
1 2

b

1. Beruucauts matpuny C = 5A — B, rae
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(-1 -1 2 ~ (-5 =2 0

0 4 1 -2 1 5

2. Jlanbl MmaTpuiel A u B, Haiitn matpuny C = A - B.

1 2 0
. (1 2 -1\ .
A= , A=-1 -3 0
31 0
1 4 1
. (10 -8 ~ (=03 -0,7
A= , A=
7 -3 1,2 31
(1 2

3. Haiitu Az, rue

13 4

Bonpocs! 1 3a1aHus 1Jis1 KOHTPOJIsS 3HAHUIA

1. Cdopmynupyiite onpenesneHue MaTpULbl, €€ pa3Mep U JIEMEHTHI.
Kak Ha3bIBarOT JHaroHaIy MaTpPHIIBI?
Kakue maTpuiisl Ha3bIBalOT paBHBIMU?
UYro Takoe KBaJpaTHas, TUaroHaIbHas, eIUHIYHAS MATPULIBI?
Yro Takoe TpeyrojibHas U HyJeBas MaTpPUIIbI?
UTto Takoe BEKTOP-CTOJIOLI, BEKTOP-CTPOKa?
Kak onpenensiercs marpuna 1-ro nopsiika, TpaHCIIOHMPOBAaHHAs MaTpuLa?
Kak rmpou3BecTH ClI0KEeHHE MATPHIl U YMHOXEHHE MaTPHUIIB Ha YHCII0?
Kak naiitu npounssenenue 2-x Matpui??

NGO~ WN

Tema 2 «®opmyner Kpamepa. Meton I"ayccar»

IIpakTyeckoe 3aganue 1: PemuTh cucTeMbl TMHEWHBIX YpaBHEHUN
OTansl BBIIOJHEHHS 3aaHUS:
1. Merogowm l'aycca:
2. Metogom Kpamepa
1.1 1.2.

Zn—x+dr =15, dn-x,-x, =3

Im -+ =8

—dnt+r+r=0

1.3.

2x —3x, +3x, = -4,
dn—xt+r =2,

n+r,+r.=n

—n+2x —x =0

- X=X +3r, =1

1.4.

n+r,-x =0,
n-E 4 =4

-n+r+x =31
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1.5. 1.6.

In —dx,+x, =13, ntxtr =1
B A+3x, -2, = -9, =X+l ==5,
drn—x+4x =11 dn+x,+4x, =1

Bonpocekl 1 3aganns 1JI1 KOHTPOJIsI 3HAHUIA.
1. Yto Ha3BIBAIOT CUCTEMOM JIMHEHHBIX YpaBHEHUMN?
2. Kakoii Bug numeet MarpuyHas hopmMa CUCTEMBbI IMHEWHBIX YpaBHEHUN?
3. UeM oTiHMUarOTCst OCHOBHAS U PACIIMPEHHAS MATPHUIIBI CUCTEMBI INHEHHBIX YpaBHEHUH?
4. CdopmynupyiiTe MOHATHA: PEIIEHUE CHCTEMBbI IMHEHHBIX YpaBHEHH, COBMECTHAS,
HECOBMECTHAsI CUCTEMBI.
5. YTO 3HAYUT PElINTh CUCTEMY JIMHEHHBIX ypaBHeHUN? UTO Takoe onpeaencHHasl,
HeomnpeaeNIeHHas CUCTEMBbI?
6. Uro npencrasisier u3 ceds merox ['aycca petieHus: cucTeMbl TUHEHHBIX YpaBHEHUI?
Uro npencrasiser u3 cedst meroa Kpamepa perienus cucteMbl TMHEHHBIX ypaBHEHUN?
Tema 3 «®@opmyast Kpamepa. Metoa I'aycca»
IIpakTnueckoe 3aganue 1: Bapnant 1
1. Pemmthb cuctembl TMHEWHBIX ypaBHeHUH N0 hopmynam Kpamepa u metonom ["aycca:
3X+4y =11 5x—-2y+z=-1
a) 5y+6z=28 0) <2X+y+2z2=6
X +2z2=7 X-3y—-z=-5

Bapuant 2
1. Peummth cucteMsl TMHEHHBIX ypaBHEHHH 1o hopmynam Kpamepa u metogom ["aycca:
3X+2y+1z=5 3X+3y+2z=-1

a)s X+ y—-z=0 0) <2x+y-z=3
4x -y +52=3 X—2y—-3z=4

Bonpocel 1 3a1aHus 1JIs1 KOHTPOJIA 3HAHUM.

ChopmynupyiiTe onpeeraeHue MaTPHIIbl, €€ pa3Mep U dJIEMEHTHI.

Kak Ha3pIBalOT TUAroHaIu MaTPUIIbI?

Kakne MaTpuIipl Ha3pIBAalOT paBHBIMU?

Uro Takoe KBapaTHasl, JUaroHalbHAas, EAMHUYHAS MATPHUIII?

Yro Takoe TpeyroibHas W HyjeBas MaTpUIbI?

Yrto Takoe BEKTOP-CTONOEI], BEKTOP-CTpOKa?

Kaxk onpenensercs matpuna 1-ro nopsiaka, TpaHCIOHMPOBAaHHAS MaTpyLa’?

Kak mpou3BecTH ci10XKeHHue MaTpULl 1 YMHOKEHUE MAaTPHIIbI HA YUCIIO?

Kak HaiiT mpou3BeieHue 2-X MaTpHIl?

0. Kakue BbI 3HaeTe syieMEHTapHbIe TPeodpa3zoBaHus MaTpHIl?

11. Kak BBIYHCIUTH OTMPEICTUTENb KBaApaTHOU MaTpullsl (1, 2, 3 mopsiaka)?

12. ChopmynupyiiTe mpaBUIIO TPEYTOJIbHUKA JJIS1 BBIYMCIICHUS OTIPeNIeIUTeNs 3 mopsiaKa.

13. HazoBwure cBoiicTBa onpenenutens(1-3).

14. HazoBute cBOMCTBa onpeaenuTess (¢ 4-ro, KpoMe paszIokKEeHHs M0 HIEMEHTaM CTPOKH WU
cTOJIONA).

15. Yto Takoe MHHOD, aJireOpandeckoe omoIHeHne?

16. Kak mpou3BecTH pa3yioKeHUE OMPEASTUTENS 110 JJIEMEHTaM CTPOKHU WJIU CTOJO01a?

17. Yrto Takoe BbIpokIeHHAs (0COOEHHAs) U HEBBIPOXKIEHHAs (HEOCOOSHHAs) MAaTPHUIIhI?

18. Chopmynupyiite CBOWCTBA BBIPOKICHHOW W HEBBIPOXKICHHON MaTPHII.

19. Yto Takoe npucoeguHEHHAs MaTpuLa?

BOooo~NoOR~WDNE
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20. Yro Ha3bpIBatOT 00paTHOW MaTpHUIIeH?

21. OnpenenuTe MOHATHUS: PAHT MATPUIbL, OA3UCHBIA MUHOP, CBOMCTBA paHTa MaTPHIIBL.
22. UTo Ha3bIBAIOT CHCTEMOM JIMHEHHBIX YPaBHCHHIA?

23. Kakoii Bug uMeeT MatpuyHas (hopmMa CUCTEMBbI IMHEWHBIX YpaBHEHUH?

Tema 4 «IlpousBogHas GyHKIMW)

IMpakTHueckoe 3aganme 1: caMOCTOSTEIBHO BBIOJHHUTE 3aJaHUs 110 UCIIOIB30BAHUIO (POPMYJT
u npaBw auddepeHnmpoBans, a Takke GOPMYIIBI TPUOIMKEHHOTO BRIYMCIICHUS 3HAUCHUS (PYHKITUH
B TOUYKE ¢ ToMoIIbi0 nuddepennuana.

Dranbl BHITOTHEHUS 3aaHUS:

|. Haittu nmpousBonnyto u auddepenunan GyHKIui:

1) y=2x"-03x"+3 2) y:§x14—§x6+x2’3
3) y=2x —R/x* +2x  4) y:4x5+%—1

5) y=> _%x+ 2 6) y=%+¥—3ﬁ
X X X

Il . HaiiTi mpon3BOAHYIO CyMMBI U Pa3HOCTH ()yHKITHIA:

1)y=2e"+4 2) y =sinx + Inx
3) y = 3cosx — 5x 4)y=2"+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5
7)y = 2Inx — e* + x* 8) y = 2cosx + 3sinx
g)y:ex_x3 10)y:|nX+2X
11) y=5"—x° 12) ¥ =Sinx+2cosx - 3x
I11. HaifTu npou3BoIHYIO MPOU3BEAEHHS U YACTHOTO (QYHKIIUI:
1)y:xslnx 2)y:sinxx3
y= X _ 5x+3
3) 2x° -3 4) 2x?

IV. Haiitu npou3BOJHYIO CIOKHOM (PYHKIINHU:
1) y=(2x2 -3)° 2) y = (sinx—cosx)’

3) y = /3x% - 2x 2) y:tg3(2x2—3)
5) ¥ =3/(2x-5)* 6) Y= In(2x? —3)

7) y = cos’ 3x 8) y = 2'% 4+ xsin2x
_arcsinx
9) V= 5% — x’tg2x 10) arctgv/x® -1

V Haiitu npubiamkeHHOe 3HaUeHHe:

1) sin46° 2) /25,02
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3) 1946 23821
5) f(x)=37x*-8x-16 npu x=4,05

f(x)=lx3—5x2+x—1 npu  x=0,01
6) 2

Bonpoch! 1 3a1aHus /151 KOHTPOJIS 3HAHU.

1.Chopmynupyiite onpeaeneHne MPOU3BOTHON (PYHKITHH.

2. ChopmynupyiiTe nmpaBuia HaXOKICHUS MPOU3BOTHBIX

3. 3anumute GopMysIbl TPOU3BOIHBIX dJIEMEHTAPHBIX (YHKIUI.

4. Yro Ha3pBalOT quddepeHnnanom GyHKIuu?

5. Uemy paBeH auddepeniuan aprymenra?

6. 3arumuTe GopmMyiTy TPUOIMKCHHOTO BBIUMCIICHHS 3HAUCHUST ()YHKITUU B TOYKE.

Tema S «IIpustokeHue NpoU3BOAHOM K HCCICA0BAHUIO (PyHKIIMID
IIpakTuyeckoe 3aganue 1: caMOCTOSTENBHO BBIIIOJIHUTE 3aJaHUS

Otanbl BBIIIOJIHEHUS 3aJaHUS:
|. Beruucnuth nipeaensl, UCTIOIb3Ys mpaBuiio Jlonurans:

. -1 . Inx
L Ilm esinx . I!_)l x—-1
. cosx-1 ) X2 —4
2 ILO sin x 8 I!H} X2 —3x+2
34 2x2 . 1-2
3 &w&;: o lim
“lim 5 . lim * 5
> |!£T21 >)<(z :481 1. I!m eIxn xe
; sinx . cosx-1
o I!m cosX —e” 2 Ix—>0 e’ -1
. UccnenoBath GyHKINIO B IOCTPOUTH €€ TpauK
1) y:%x4 —gxz
yy=e”
3
3) y= Sfxz

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

Bonpocekl u 3aganns 1J11 KOHTPOJIsI 3SHAHUIA.
1.Copmynupyiite npaBuio Jlonurans.
2.Ha3zoBute ycioBue Bo3pacTanusi GyHKIIAH.
3. HazoBute ycnoBue yObIBaHUS (QYHKIIHH.
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4. HazoBute ycioBue 3kcTpemyma (QyHKIHH.

5. CopmynupyiiTe anroputM HaX0XkACHUS HAUOOBILIEr0 U HAMMEHbILIEr0 3HaYeHUH PpyHKINN
Ha OTpE3KE.

6. Chopmynupyiite anroput™ uccieoBaHusi PyHKIUU HA BBITYKIOCTb.

7. ChopmynupyiiTe aaropuT™M HaXO0XKJACHUS TOUEK Mepernda GpyHKInu.

8. ChopmynupyiiTe 3Tansl MIaHa UCCIETOBaHUS (PYHKITUH.

Tema 6 «Heonpenesennblii uHTerpaji. CpoiicrBa. MeToabl HHTETPUPOBAHMSI»

IIpakTH4yeckoe 3a1aHue:
Haittu unarerpansi.
OTanbl BBIIOJHEHUS 3aJaHUs:
1. Ucnions3yst HEMOCPEICTBEHHOE UHTETPUPOBAHKE

% [2* + 527 ) .
LY -

Jou 1 lg'rr.hr.

. de ‘.

o il.—d.‘l:': ) [2:1—311 "'q'jbh.]ﬂh.'.

2 +1)2 430 )ar. (4 8
G

; fﬁin xf 2eos x 2y,

" cos2x mj‘ g x'2 e

Jdcos® xsin® x 1g’ x/2

'l =

—x+ It —x? -
B 11 fead J.—I t T dr
1 =] x“(x” =1)

2. HCHOJ’IBSy}I METOJ MOJCTAaHOBKH

v jm.ﬁ_

1i=1

[ =
Jax+ 3 dx+1
j v . " xdr
V2-x Wil+2
e o+ yapsinge® + xyas

P"'I 2+ cos3xsindxde Ie'm £
o
Ie’ VI+5e"de Icns 2:;'; I Frig

J‘sin]n X . ]'l.lri-lTI:Tg .J.:'
x O+xr

Bonpoce! 1 3agaHus 1JI KOHTPOJISI 3HAHUIM.
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1.Yrto Ha3bIBalOT nepBooOpazHoil GpyHKIMM?

2. UTo Ha3BIBAIOT HEOMPEAEICHHBIM HHTETPATIOM (DYHKITHH?
4. Kakue cBoiicTBa HEONPEAEIEHHOr0 HHTErpaja Bbl 3HaeTe?
5. Kakue MeTosibl HHTErpupOBaHus Bbl 3HaeTe?

6. Kakue Gpopmyiibl u3 TabIUIBI HHTETPUPOBAHUS BBl 3HaeTe?

Tema 7 «MeToa HHTETPUPOBAHMS M0 YACTAM B HeonpeaeJJeHHOM HHTerpaJie»
IIpakTuyeckoe 3axanue 1:
Haiitu unrerpanisi.

DTanbl BLIITOJIHEHUS 3aJaHus:
=

.I{'j'l -I-'II ;:{:'_"":.:.I:r.
x'e* dx. [Ini1 - x)ax.

.1,1.'3 - 3x)In xadx, r;’ In? x d.,

Muﬁn xsin3xd
L, “I_l' -
I-.;- - ¥, vt -4 dy,
deosT X -
V21— xd, xcos® xdr.
i —_— arcsin
arctgy Tx =1 dyx. |——F=—1dk.
- lgl"l - tll';
.13.;,:,,5;,5[,; E‘r!i!iﬂ%ﬂ'.':'.
cos{Inx)dx. .a-‘r’ dx.
l11|:l-.|'l X+l Jr:|-r.lf=.'. ﬁfxdr
- * 30X
.thgzln-lfr. .'rlnl_'r.-.i'r.
. . | +x
cos® (In x) . xarctgirdr.

Bonpocel 1 3a1aHUA 111 KOHTPOJIS 3HAHUH.

1. Kakne MeToapl HHTETPUPOBAHHUS BBl 3HAETE?

2. Kakue ¢popmyIbl U3 TaOIUIBI HHTETPUPOBAHMS BbI 3HaETE?

3. Yem oTiM4aeTCss METOJ UHTETPUPOBAHUS 10 YACTAM B HEOIIPEAECICHHOM HHTETpalie OT paHee
W3YYEHHBIX METOJI0B?

Tema 8 «OnpenesieHHbli HHTerpaa. MeToabl HHTErPUPOBAHMSD)
IIpakTnyeckoe 3axanue 1:

BbruncnuTe HHTErpaibl pa3InyHbBIMHA CIOCOOAMH.

OTarnsl BBIIOJHEHUS 3aJaHUs:
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5 H de .

Y X Tdx+2
j-x'.'r' - 16 dlx. j‘_u— j bt Y
: Toledx J2x-1
L e 4

. 21 1

[ e [
T -1 : x ; J2x+1

I InB g -

o f et alr

'[I'\'] - =tk —_ e

2 |n3‘i||f: +1 2
ea & -\,II]

xln x v, - jl:ln: x o, ; fan::g;d:.
i ] 0

I a &2

xte dx. . jﬂ.”' &it x o, . J-I:x + 3)sin x o,
-.I iJ D

by e [ x*sinx

rsinxcosxdr | Ii;usl' r&inxdr, _[ﬁ— e,
- ; X+ 2

Bonpocs! 1 3agaHus 1JIs KOHTPOJIS 3HAHUIA.
1.Yto Ha3pIBatOT KPUBOJIMHENHOMN Tparnenuei?
2.YT1o Ha3bIBAIOT ONpPEAEICHHBIM HHTETPaIoM?
3. ITo kaxoii popmyse BHIYUCIAETCS ONpeIeIeHHbIA HHTEerpa?

4. Ilepeuncante CBOMCTBA ONPENEIEHHOIO HHTETpaIa.
5. Ilepeuncinre n 0XapakTEpPU3yUTe METObl HHTETPUPOBAHKS B ONPEICICHHOM HUHTETpAJIE.

Tema 9 «/luckperHasi ciryyaiiHasi BeJIMYMHA, €€ YHCI0BbIE XapaKTePUCTUKH
IIpakTHyeckoe 3ananue 1:

DTanbl BLITOJIHEHUS 3aaHusd:

1. HaiiTu MareMaTuueckoe OXKUJAHUE JUCKPETHOW CIydalHOW BEJIIMYMHBI, 3Has 3aKOH

ee
pacrpeneseHus:
X 2 5 4
p 0.4 0.35 0.45
2. Jlanbl 1BE Ccay4yaiiHble BEITMUNHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7
Haiitn matematnueckoe oxugaHue BEIUYUHBI 2X + 3y.
3. CitydaiiHble BEIMYHHBI X, Y U Z HE3aBUCUMBL. HallTu nucnepcuio Ciry4aiiHOM BETWYMHBI

x +4y—8z, ecu JI(x)=3, A(y) =7, A(2)=1.
4. CnyyaliHbple BEJIMYMHBI X, Y He3aBUCUMBI. HaliTu nucniepcnio cirydaiiHbIX BeIUYMH X + 5y 1 3x

+ 6, ecmu [I(x) =2, J(y)=6,

5. Jlucniepcust ciy4aifHOM BeNWYHMHBI X paBHa 5. HaliTu nucnepcuio cienyrommx BeIWYUH: a) X
—1;06) -2x; B) 3x + 6.

6. CnydaiiHasi BeJIMUMHA 3aJ1aHa 3aKOHOM paCpeIeIICHUS

X

2

4

3

P

0.4

0.5

0.1

Haiitu cpegnee kBagpaTU4HOE OTKIIOHEHUE.
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7.Beioupator 10 kopoB u3 100 mis cmaun Ha MscokomOuHat. Kaxmoe u3 10 )KMBOTHBIX MOKET
ObITH 00IbHBIM. OTPEeNUTh CIIy4allHYIO BEIMYUHY U IEPEUUCIIUTD BCE €€ 3HAUCHUS.

8.Bo3mMokHbIE 3HAUEHMs CIIy4ailHOM BEIWYMHBI TAKOBBL: X1= 2, X2 = 0, x3 = 3. H3BecTHHI
BEPOSITHOCTH TIEPBBIX JIBYX BO3MOXHBIX 3HaueHud p; = 0,4, pp == 0,15. CocraBuTh 3aKOH
pacrpeeneHus JUCKPETHOMN CIIy4YallHOW BEJIMYUHBI X.

9.Ha OTKOPMOYHOM >KMBOTHOBOJYECKOM KOMIUIEKCE OBUIO OCYIIECTBICHO KOHTPOJIBHOE
B3BemmBanue crajaa ceunei u3z 100 ronos. [lonydens! cnegyrommue pe3ynbrarsl: 40% uMeroT maccy 55
Kr, 26% —60 kr, 14% — 65 xr u 20% — 70 xr. OnpeneanuTs AUCKPETHYIO CIY4YailHyH0 BEIUYHUHY,
XapaKTEpU3YIOIIYI0 BAPbUPYIOLINI PU3HAK — MAcCy KUBOTHOT'O U 3aIIMCaTh €€ PsJl PACIIPEAETICHUS.

10.Ha ombITHOM IOJie CIy4allHO BBHIOMPAIOT KOJIOCKM PXKH W TOJCUYUTHIBAIOT YHUCIO 3€PEH B
kosioce. M3 10 oroOpaHHBIX KOJOCKEB B 5 0bUT0 12 3epeH, B 4-x mo 20 u B ogHOM 110 26. Onpenenutsb
JTUCKPETHYIO CIIYYaiHYIO BEJIMUHUHY U COCTaBHUTb €€ PSJI paclpeieseHusI.

11.N3mepenne nuamerpa 40 suil 1ano CIeayrIe pe3yabTaThl:
Huamerp, MM 52 54 56 58 60 62 64
Yucno sun 1 4 8 12 9 5) 1
3anuiuTe 3aKOH paclpeleeHus CIy4yailHOW BETWYMHBI, XapaKTepU3YIOLIEH BapbUPYIOIIUN
NpU3HAK — TUaMETp Aia U n300pa3uTe rpaduuecku, Py MOMOIIA MHOTOYTOJIbHIKA paclpe/ieeHusl.

12. ¥V 26 xopoB ompeaeisuid MPOIEHT COJEp>KaHUS >KUpa B MOJOKE, MOJTYYHIIN CIEAYIOLIUe
pe3yJIbTaThl:

% xupa 35(136(37(38/39|40(41|42|43

Yucmoxopos (|1 |1 |3 |4 |7 |5 |5 |1 |1
CocraBbTe psii  paclpeiesieHus] CIIydailHOM BEJIMYMHBI WMJIM KaK €ro eIme Ha3bIBaloT,

BAPUALIMOHHBIN pAJl, XapaKTePU3YIOIINI BapbUPYIOIIUNA IPU3HAK — % coep KaHUs KUPA B MOJIOKE.

13. IlosiBNNeHNE KOJOHMHM MHUKPOOPTaHM3MOB JAHHOTO BHJIA B OIpPENEICHHBIX YCIOBUSIX OLCHH-
BaeTcs BepoATHOCTHIO 0,7. COCTaBUTH paclpeielieHre BEPOATHOCTEN MOSBICHUS] KOJIOHUHA MUKPOOpra-
HU3MOB B IIECTH Hayjady B3SATHIX MnpoOax. (BeposTHoCcTh nns KaXIoro 3HAYEHUs CciaydyailHOW
BEJIMUMHBI — YHCTIa MOsABIEHUS OakTepuit HaxoaaTces o Gopmyne bepuynnm).

14.  PanuoH ¢ NOHMXEHHBIM COAEpKaHHEM HO0Jla BBI3BIBAET YBEINYEHHUE MIMTOBUIHBIX HKEIE3
y 60% XUBOTHBIX. [[71s1 SKCIIepUMeHTa HY)KHO 3-X KHBOTHBIX C 3TUM 3a0oneBaHueM. [lycTs X — 310
Cly4aiiHas BeJIMYMHA, paBHAas 4YHCIY JKMBOTHBIX, HMEIOIIMX YBEJIUYECHHYIO JKelnely H3 3-X
BbIOMpaembIX. [lepeuncianTh ee 3HaYeHHS M COCTABUTh €€ psAJ paclpesieleHus, eclid U3BECTHO, YTO
BEPOATHOCTD JUISl KQXK/I0TO 3HAUEHUS CIyYailHON BEIMUYMHBI HaxoauTcs o popmyine beprymn.

15.1Tycts m3BecTHO, uTo B Beape Bojabl umeercss 10000 Oaktepuii. BeposSsTHOCTh HaX0XKICHHS
OaxTepuil B ciiydailHbIM 00pa3zom BbIOpaHHOI karuie p = 0,001. Haiitu pacnpenenenue BeposiTHOCTEN
yrcna OakTepuil X B Hayaaudy B3sTOW Karie. (BeposTHOCTH ISl KaXXA0ro 3Ha4Y€HHUs X HAXOIUTCS TIO
dopmyne I[lyaccona).

16. B monynsanuu oxupaerca poxkiaenue 20 nerensimeid. Hago onpenenuts mareMaTHdeckoe
O’KHJIaHUE TOSBICHUS OHOIOJIOTO TOTOMCTBA.

17. ] HEKOTOPO# MOMYMSIUU KUBOTHBIX, 20% UMEIOT U30bITOUHBIN Bec. VI3 ATON momynsiuuu
cinydaifHo BbiOupatoT 50 ocobeil. KakoBo okujgaemoe 4HCIIO KMBOTHBIX, Y KOTOPBIX OOHApYKHUTCS
U30BITOYHAS Macca.

18.  CiydaiiHas BeTWMYHMHA X, XapakKTEpHU3YIOMas BapbUPYIONIMH NPU3HAK — BEC 3€pHA W3
HEKOTOPO MPOOBI UMEET CIETYIONINH sl pacipeesIeHusI:

X 30 40 50 60
p 0,1 0,4 0,3 0,2
HaiiTn MmaTemaTndyeckoe 0XuIaHue Beca 3epHa.
19. Ha depme ObUIO MPOU3ZBEACHO KOHTPOJBHOE B3BEIIMBAHWE TENAT. BBUIM MOTY4YEeHBI

cnenyromue pe3ynbratsl: 20% Tenat umenu maccy okoio 300kr, 30% npubauzurtensao 250 kr, 10% —
200 xr, 15 % - 180 kr u 25% — 160 xr. 3anucare 3aKOH pacupeAeieHHUs CIyYalHOW BETUYMHBI,
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XapaKTEepU3yIOLUN BapbUPYIOLUI IPU3HAK — Macca TensaT. HallTu MaremMaTH4eckoe 05KMIaHUE MacCChl
TEJIST, JUCIIEPCUIO U CPEHEE KBaAPATUYHOE OTKIOHEHHE OT HOPMaJIbHOW MacCBhl.

20. B rpymme u3 26 KOpOB ONpeNeNsuld HPOLEHT >KHpa B MOJOKE. bBbUIM MOTy4YeHbI
CJIEYIOIINE PE3YIbTaThI:

% xupa 3,5 3,6 3,7 3,8 3,9 4,0 4,1 4,2 4,3

UYucino xopos | 1 1 3 4 7 3) 3 1 1

3anucath psiji pacnpeiesieHus CIIy4aiiHON BENMUYMHBI, XapaKTEPU3YIOIIEH MMPOLEHT COJEp/KaHus
’Kupa B Mosioke. HaliTu MareMatnueckoe OKHUJaHUE U CpeHEee KBAIPaTUYHOE OTKIOHEHHUE KUPHOCTU
MOJIOKa.

21. Maremarrdeckoe OKHJIaHHE Macchl 0JIHOTO momuaopa M(X) paBHo 0,1 kr. Maremarndeckoe
OKMJaHUE Yuclla NOMHI0pOB Ha Kycte M (y) paBHO 18, a MaTemaTuueckoe OXHJIaHUE YHCIIa KyCTOB
Ha y4yactke M(z) paBro 150. HaiiTu MaremaTideckoe 0OKuJaHHe CYMMapHOTO YpOoxkKas C y4acTKa.

22. U3 caumaembix momugopoB 20% umeet maccy 60 r, 40% - 70r, 30% — 301, 10%.— 90 1. 3a
Heneno ¢ 30% Bcex KyCTOB CHUMAIOT 10 3 momMuaopa, ¢ 5% Bcex KycToB — 1o 4 nomuopa, ¢ 20% mno
5. CKOJBKO BCETO KMJIOTPAaMMOB ITOMHIOPOB OYIET CHATO 32 HENEeNI0 C y4acTKa, Ha KOTOPOM UMEETCs
200 xycToB?

23. KoJIX03HMK €KErofHO OTIpaBIISIET HA PBIHOK 1, 2, 3 wnu 4 — X TenAT, IPUUYEM BEPOATHOCTH
OT/ICJIbHBIX 3HAYEHUI YKCIia IPOJAHHBIX TEJAT 3/1€Ch TAKOBBI:

X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena omHOrO TeleHKAa B pa3HbIe rojbl MokeT paBHATbeA win 200 py6. unu 300 pyO, mpuuem
BEPOSITHOCTH 3TUX 1IE€H paBHBI cOOTBETCTBEHHO 0,6 1 0,4.

KaxoBa cpennsisi rofoBasi BRIpydKa KOJXO3HUKA OT MPOJaXKH TEIAT?

Bonpoch! ¥ 3a1aHuA 1J1s1 KOHTPOJIS 3HAHM.

1.Kakas BennumHa Ha3bpIBAETCS CIIy4aliHOMN?

2. Kakast BenmurHa Ha3bIBACTCS TUCKPETHOM?

3. Kakast BemnurHa Ha3bIBa€TCsl HENPEPHIBHOM?

4. Yro Ha3bIBAIOT 3aKOHOM pAcIpeeIeHus ClydaiiHON BEJIMYMHBI?

5. B kakoM BHJE 3a7a€TCs 3aKOH paclpeesICHUs CIly4aliHON BETNYMHBI?

6. UTo Ha3bIBalOT MaTEMaTHUYECKUM O’KUJIAHUEM JIUCKPETHON CIIy4aliHON BEJIMYUHBI?
7. Kakumu cBoiicTBaMu 00Js1afiaeT MaTeMaTHYECKOe OKUIaHUE CIydaliHOM BETUYMHBI?
8. UTo Ha3bIBAIOT IUCIIEPCUEN JUCKPETHOM CIIy4aliHOW BEJIMYUHBI?

9. Kakumu cBoiicTBaMu 00s1afaeT AUCHepcust caydaiHoi BeTHUnHbI?

10. Hanmmure hopMyiy 11 HAXOKIACHUS CPEIHEro KBaAPaTHUECKOTO OTKIIOHEHUS TUCKPETHON

CIIy4ailHON BEJIMYUHBI.

Tema 10 « HenpepbIBHasi cjiy4aiiHasi Be IMUMHA, €€ YHCJI0BbIe XapAKTEPUCTHKI)

IIpakTHyeckoe 3axanue 1:

Haiiti XapakTepuCTUKH HENIPEPBIBHOW CIIy4allHON BEJIUYUHBI.

OTarnbl BHIIOJHEHUS 3aJaHUs:

1. YcranoBuTe, Kakue U3 Cleayomux QyHKIUN IpeacTaBisioT co6oil GyHKIMK pacrpeneneHus
HEIPEPHIBHON clTydaiiHOW BenmuuuHbl. [locTpoiiTe rpaduk kKaxmoi u3 QyHKIUN U yKaXUTE TUANa30H
COOTBETCTBYIOLICH CIIy4ailHOM BEJIMYUHBI:

e, x<0

F= 1,%)0

a)
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0,x<0

F(x)= sinx,O(xgg

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

2. TpeOyercs pa3paboTarh MaTEMATHUYECKYI0 MOJICNb pACHpPEICICHUS NTUYbMX THE3I B
HEKOTOPOM MECTOOOUTaHHH. BeposTHOCTH TOTO, 4TO B KPYT paauyca I (C EHTPOM B JIF000i cirydaifHO
BBHIOPAHHOW TOYKE) MOMaJaeT XOTs Obl OJTHO THE3JI0, OlleHUBaeTcs Kak F(x) = 1 — er?. Yemy paBHa B
9TOM MOJENH BEPOSATHOCTH TOro, yTo B mpeaenax 0,1 kM oT ciiydailHO BHIOpAHHOM TOYKU OKaXKETCs
X0T4 OBl OJ1HO THE31107

3. Cnyuyaiinas BennumnHa X 3a/1aHa HHTETpalibHOM QyHKIMEH paciipeneeHus

0,x{-1

F(x)= 1x+l,—1§ X<3
4 4

1x)3

Haiitu BeposATHOCTH TOTO, UTO B pe3yJbTaTe UCHBITAHUS X NPUMET 3Hau€HHE, MPUHAMJISKAIIee
untepsainy (0, 2).
4. CnyvaiiHas BeTMYMHA X 33JlaHa MHTErpaJIbHON (PyHKIMEN pacnpeaeaeHus
0,x(-1

F(x)= 1x+1,—1£x§2
3 3

HaiiTu BeposSITHOCTH TOro, UTO B pe3ysbTaTe UCIBITAHUS X MPUMET 3HAUYEHUE, 3aKJIIOUYEHHOE B
untepsane (0;1).

5. VYcraHoBuTe, Kakhe€ U3 TNPUBEIEHHBIX HIKe (YHKUUN MNpeACTaBisioT coboil (pyHKuuU
IUIOTHOCTH BEPOSITHOCTH JJIsi HEMpephIBHOW ciyyaiiHoW BenuuuHbl. [locTpoiite rpaduk kaxmon u3
(GYyHKUIUH TIIOTHOCTH BEPOSITHOCTU M HAlAUTE TMAMa30H COOTBETCTBYIOIIECH CIIydyaifHON BEJIMUMHBI

X _ <
F(x) = e*,—0(x<0
2) 0,x)0
1 1
1-—<x<=
f(x)= 2
6) 0, 6 npomuenom cnyuae
1sinx0<x<7z
f(x)=42 T
B) 0,6 mnpomuenom cayuae
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3

f(x)=14

r) 0
B IIPOTUBHOM ClTydae

f(x):%-

(1-x%),-1(x<1

;— 00 X(+ 0

1) 1-x°

f(x):le’x; —o0 (X {+o0
e) 2

6. st kaxaond w3 (PyHKIUH TUIOTHOCTH BEPOATHOCTH M3 YCIIOBUS TPEIBIAYIICH 3agadd: a)
HalAUTe COOTBETCTBYIOLINE (DYHKIUU paclpeesieHus; B) HAWIUTE BEPOATHOCTb TOIO, YTO CIy4aiHbIE
BEJIMUMHBI IPUHUMAIOT 3HaueHus Mexay O u 1.

7. Haliinre MaTeMaTH4eCcKOe 0KUIAHUE U TUCIIEPCUIO CIIyYalHOW BEJIMYUHBI X, 33JaHHON UHTET-
palIbHOH (pYHKIIHMEH pacpeaeneHus:

0,x<0
F(x)=<x,0(x<1
1, x)1
8. 3a1aHa MJIOTHOCTh BEPOSATHOCTH HEKOTOPOH CIIy4ailHOM BEJIMUMHBI
3

F(x) = 4X(2—X),OSX£2

0, B mpoTHBHOM cly4ae

VYka3aTb OQUana3oH JAaHHOM CIIy4allHOM BEJIWYMHBI, HAaUTH €€ MaTeMaTH4eCKOe OXHUIaHUE U
JHCIIEPCHIO.
9. IIpoIOIKUTENBHOCTD )KM3HU PACTEHUI JAHHOTO BHJA B ONPEAEICHHON CpeNe NMPEACTaBISAET
co0oil HenmpeppIBHYIO ciydaiiHyio BenuuuHy X. IlycTh QyHKuIMENH MIOTHOCTH BEPOSATHOCTH Uit X
ABIIAETCS

1
f(X) = ——_ g */120
) 120

10.Cnyuvaitnass BenuuuMHa X pachpefeneHa IO HOPMalbHOMY 3akoHy. MareMaruyeckoe
oxumanne M(x) = 25, cpeHee KBaJpaTUyecKkoe OTKIoHeHHE o(X) = 4. HallTh BEeposSTHOCTH TOTO, U4TO B
pe3ynbTaTe uCnbITaHus X MpUMeT 3HaueHue B uHTepsaie (17; 31).

11.B rocynapCTBEHHYIO IUIEMEHHYIO KHUIY 3allMCBIBAlOT KOpPOBE T'OJOBBIM YJI0E€M HE MEHee
4200kr. Jlng ogHOro maccuBa KopoB mMeeM cpeanuid ynod 3000 xr u cpelHee KBagpaTHueCKOe
oTkJIOHeHHE ynos MoJioka 800 kr. Kakol mpoueHT KOpoB 3TOTO MaccuBa nonaaeT B ['ocy1apCcTBEHHYIO
IJIEMEHHYI0 KHHUTY, €CJIM CUYUTaTh, 4TO Cily4yaliHas BeJWyuMHa X — YO0 MOJIOKA, MOAYMHEHA
HOPMaJIbHOMY 3aKOHY.

12.KakoBa BepOsITHOCTb TOr'0, YTO HAa YYacTKe Jieca CO CPEAHEN BBICOTOM JEPEBBEB, PABHOU 9 M 1
CTaHJapTHBIM OTKJIOHEHHEM, paBHBIM (0,5 M, BbICOTa JIepeBbeB KoJieoercst oT 8 10 10 M, ecnu BbIcoTa
JIEpEBbEB NMOJUMHEHA HOPMAJILHOMY 3aKOHY?

13.B maptuu siun cpeniHsis Macca sidil paBHa 59 T, cpeiHee KBapaTUYHOE OTKJIIOHEHHE PaBHO O T.
Cuuras, 4TO BEC UL paclpeeIsieTcsl 0 HOPMaIbHOMY 3aKOHY, ONPEAEIUTh MPOLEHT UL, UIYIIUX B
3arOTOBKY, €CJIM B 3arOTOBKY MPUHUMAIOT fifiia ot 50 10 65 1.
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14.Cpennsist mmmHa puiosl 30 cM. 30% Bceil BbUIaBIMBAEMOM phIOBI UMEIOT IIHHY OT 26 cM 10 30
cM. Kakoii mporeHT pei0 UMEIOT JUIHHY, MPEBBIIIAONIYI0 35 CM, €ClIi IPUHSATH, YTO ClydaiiHas BEJIU-
yyHa X — JUIMHA PbIObI — MO JYMHEHA HOPMAJILHOMY 3aKOHY.

15.Cpennsis BbicOTa AepeBbEB B poiile paBHal2 MetpoB. OnpeaenuTsb, UCXO8 U3 MPEANOI0XKe-
HUS, YTO BBICOTA JIEPEBLEB PACIPEAEIIAETCS 110 HOPMAIbHOMY 3aKOHY, KaKOM MPOLEHT JEPEBbEB POIIU
MMEET BBICOTY, MPEBBIIIAIOIIYIO 15 M, eciii IepeBbs BhICOTa KOTOPHIX HE AocTuraer 10 m, cocraBiseT
15%.

16.Mcxoast w3 mMpeAmnoyoXKeHUsi, 4TO pa3Mepbl pPbIObI MOMYUHSIOTCS HOPMAJbHOMY 3aKOHY
pacripesiesieHusi, ONpeAeInTh, KaKOi MPOIEHT U3 HUX OTKIJIOHSAETCS OT cpenHero Oojee, 4eM Ha § cM,
ecinu 70% OTKIIOHSIETCSl OT HETO Ha 5 CM U MEHee.

17.5% Bcex 010K U3 NaHHOW MapTUU OTKIIOHSIETCS OT cpeanero Beca sioiok (120 r) 6onee, uem
Ha 20 1. CumuTas, 4yTo pacmpeeseHrue Beca 00K MOAYUHSAETCS HOPMAIbHOMY 3aKOHY, HAWTH, KaKou
NpPOIEHT 070K nMeeT Bec B npenenax ot 100 xo 130 r.

Bonpocsl ¥ 3a1aHUs 111 KOHTPOJISI 3HAHM M.

1.Kakas ciydaiiHasi BeJIM4MHA SIBJISIETCS HENPEPBIBHOM ?

2. Yro Ha3bIBAIOT UHTErpaIbHON (DYHKIMEN pacipeeeHNs HEIPEPhIBHON CIly4aiiHON
BEJIMYUHBI?

3. Uro HaswiBatoT audhepeHnnanbHoi (yHKIMEH pactpeieleHus HePEPhIBHON CIIyYaiiHOM
BEJIMYUHBI?

4. Hanmmute hopMyiy HaXOKICHUS MAaTEMaTHUECKOTO OXKUIAHUS HETIPEPBIBHOM CITydaifHOU
BEJIMYMHBI.

5. Hanumure popMyny HaXOKIEHHS TUCIIEPCUN HEMPEPBHIBHOM CITy4yallHOM BETMYHMHBI.

6. Hanummre ¢popmyiy cBsI3u MHTETpajibHON U (G depeHInanbHON GYHKIUI pacpeieneHus
HETPEPBIBHOW CIIyYailHON BEJIMYUHBI.

7. Hanummre ¢popMyily HOPMaJIbHOTO 3aKOHA paclpeieleHNs HePEephIBHOM clydaiHOM
BEJINYUHBI.

8. Hanumute Gpopmyny Hax0x1€HHUsI BEPOATHOCTH MOMNAaHHsI CITy4aifHOW BEIMYMHBI B
3a/IaHHBIA UHTEPBAJ.

9. Hanummre ¢opmyity npaBuiia Tpex CUIM.

Tema 11 « BerunciieHne XapaKTePHUCTHK CJIY4YaiiHBIX BeJTHYHH
IIpakTHyeckoe 3axanue 1:
1. Boruncrienne XapakTepuCTUK CIIydaiiHbIX BETMYUH
Bapuant Ne 1
1. BexoskecTs ceMsiH HEKOTOporo pacteHus coctasiseT 80%. HaliTu BEpOATHOCTH TOTO, YTO U3 MATH
MOCEAHHBIX CEMSIH B30HyT POBHO 5.
2. 3aBoj otmpasuia 5000 1oO6pokauecTBEHHBIX U3enuil. BeposSTHOCTH TOro, YTO B MyTH pa3z0oUIN OJHO
uznenue 0,0002. Haiitu BEpOATHOCTH TOTO, YTO B ITYTH OYAET MOBPEXKACHO 3 U3ICTHSI.
3. Ha onsiTHOM mose mocesHo 150 cemsH. HaiiTu BeposSTHOCTH COOBITHS, COCTOSIIETO B TOM, YTO
BCXOJBI 1ayT poBHO 120 ceMsiH, €Clii yCIOBHO CUUTATh, YTO KaXKJO€ 3€pHO B30OMIET C BEPOSTHOCTHIO
0,9.
4. M3BectHO, uTo 80% crenuaincToB B pailoHe MMeeT Bbicuiee oOpa3oBaHue. HaliTu BepoATHOCTH
Toro, uro u3 100 Haygauy oTOOpaHHBIX YeJIOBEK BbIciiee oOpa3zoBaHue uMeeT oT 65 10 90 yenosexk.
5. Haiitu BeposiTHOCTB TOTO, 4TO M3 500 mocessHHbIX ceMsiH He B3oneT 130, eciiu He BCXOXKECTh CeMSTH
OLICHUBAeTCs BEpOATHOCTHIO 0,25.
Bapuant Ne 2
1. BeposiTHOCTD M3roTOBIIEHUSI cTaHAApTHOM Aetanu paBHa 0,9. KakoBa BeposTHOCTB, uTO cpeau 10
JleTaliel OKa)KeTCs OJlHA CTaHAapTHAs JAeTajb?
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2. B muenunoit cembe 5000 muen. BepositHOCTh 3a00neBanus B Tedenue qus paBHa 0,001 mis xakmoi
myesnbl. HaliTi BeposTHOCT TOTO, YTO B TEUEHUU 3a00JI€€T TOJIBKO 2 MYEIbI.

3. CtaHok aBTOMAT JenaeT AeTalu. BeposSsTHOCTh TOTO, YTO JeTaldb OKaXETCs OpakOBaHHOHW, paBHA
0,01. HaiiTi BepoaTHOCTB TOTO, uTO cpeau 200 aeraneld okakeTcss pOBHO 4 OpaKOBaHHBIX.

4. Bexoxectb cemsiH cocraBisieT 80%. KakoBa BeposTHOCTH TOro, uto u3 1000 mocessHHBIX CeMsIH
B30MayT OT 650 110 7607

5. IlycTe BeEpOSATHOCTH HapyIICHHs] TepMeTHYHOCTH OaHkm KoHcepBoB paBHa 0,0005. Haiitu
BEPOATHOCTH TOTO, uTo cpeau 2000 6GaHOK J1BE OKaXKyTCs C HapyLIEHHUEM IepMETUYHOCTH.

2. Bonpochl o Teme Teopusi BeposiTHOCTE

el el =

o

©ooNo

11.
12.
13.
14.
15.
16.
17.
18.

[TonsTHE CIy4aliHOTO COOBITHSI.

Bunel cinyyaitHbIX COOBITHI.

Kraccuueckoe onpeneneHne BEpOSITHOCTH CITy4ailHOTO cOObITHsI. CBOMCTBA BEPOSITHOCTH.
[lonsitue oTHOCUTENBHOM YacTOThl. CTaTUCTUYECKOE OIpe/esieHHe BeposTHOCTU. (CBOWMCTBO
YCTOMYUBOCTH.

[TonsiTe CyMMBbI Cily4aiiHbIX CcOOBITHH. Teopema O BEpOSTHOCTH CYMMBI HECOBMECTHBIX
COOBITHH.

[Tonnas rpynmna coObituii. Teopema.

[TpoTuBonosnoxHeie coObITHs. Teopema.

He3zaBucumeie cobbiTusi. Teopema 0 BEpOSITHOCTH MPOU3BEICHHUS HE3AaBUCUMBIX COOBITHH.
BepositHOCTE TIOsIBIIEHUST XOTs1 OBI 0;JHOTO COOBITHsI. Teopema. YUacTHEIN ciydai.

. 3aBUCHUMBIE COOBITHA. Y CIOBHAs BCPOATHOCTD. TeopeMa O BCPOATHOCTHU IIPOU3BCACHUA

3aBUCHMBIX COOBITHI.

dopMmyra MOJIHON BEPOSATHOCTH.

BepostHocTu runiores. @opmynsl balieca.
KomOunaropuka. Pazmemienus 6e3 nosropenuii. [Ipumepsi.
[TepecranoBku 6€3 nmoBTopeHuid. Ilpumepsi.

Coueranus 6e3 noropeHuit. [Ipumepsi.

Paszmemenus ¢ nosropenusimu. [Ipumepsr.

Coueranus ¢ noBTopeHussMHU. IIpumepsr.

[ToBTOpHBIE UcibITaHus. Dopmyna bepnymu. CBolicTsa.

Tema 12 « Bapuauuonnsie psiabl pacnpeneienue. [lokaszarenu Bapuanuu. I'padpuyeckoe
H300pakeHue»

IIpakTHyeckoe 3axanue 1:

OrtaIbl BHIIIOJIHEHUS 3aJaHUs:

1. Yucnennast o6paboTka JaHHBIX OJHOMEPHON BEIOOPKH

Bri6opka X o6bemom 100 n3mepenuii 3a1ana Tabnuueit:

i [ 2 L 1 5 fi

x | b2 1.4 Y s | g2 74

M, 5 13 25 25 19 I 3

IJie Xi — pe3yJbTaThl H3MEPEHH, MXi — YacTOTHI C KOTOPBIMHU BCTpE-
YarOTCs 3HAYCHUS Xi.

1. [TocTpOUTP MOJUTOH OTHOCUTEIBHBIX YacToT Wi =mxi /N.

2. ITocTpouTh THCTOTPaMMy OTHOCHUTENBHBIX 4acTOT Wi =mxi /N.

33



Moctponts rpahux sMnpEseckol Gy RKUHHE POCH e e

5 & 7 10 1B
, ng 203 B 7

3. HOCTpOI/ITB IMOJIMT'OHBI YaCTOT U OTHOCUTECIIbHBIX YaCTOT BAPHUALIMOHHOI'O pAaa

2 | 3 & 7 9
I'I]'“J'EIMM'E

4, HOCTpOI/ITB rucTorpaMMmbl HaCTOT WM OTHOCHUTCJIBHBIX YaCTOT BApUALIMOHHOI'O pAda

xi [35136(37[38!39(40(41|42|43
m|1l |1 |3 (4 |7 |5 |3 |4 |1

Bonpocsl 1 3a1aHus 1J151 KOHTPOJISI 3HAHMIA.
1. Y3 kakux yacTeid COCTOUT BapUALlMOHHBINA ps?
2. Kakue mokaszarenu Bapuaiyu Bbl 3HaeTe?
3. OxapakTepu3yiTe OHATHE BApUAHT.
4. OnuumTe MOJIMIOH WM THCTOTpaMMy 4acToT.
5. Onpenenure MOHATUE YACTOTA.

4.1.3 TectupoBanue

TectupoBaHue UCHONb3yeTCsd M OLEHKHM KayecTBa OCBOEGHHS OOYYaroIlMMCS OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MPOrPaMMBbI IO OTAEIbHBIM TEMaM WM pa3jienaM JUCHUIUIMHBIL.
Tect npencraBisger co0Oi KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUN, MO3BOJSIOMIMNA YHIPOCTUTH
MpoLeNypy H3MEpeHUs 3HaHUN W yMeHuW oOydarommxcs. OOydaromMMCsl BBIJIAIOTCS TECTOBBIC
3agaHus ¢ (OPMYJIMPOBKOW BOMPOCOB M MpPeUIOKEHUEM BBIOpaTh OAMH MPAaBUJIBHBIM OTBET U3
HECKOJIbKUX BAPUAHTOB OTBETOB.

NI-1 OIIK-1 Pemaer TumoBbIe 3aJa4d NPO(ECCHOHAJBLHOH JEATEJHLHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaTeMATH4YeCKHMX, €CTeCTBEHHOHAYYHbIX /JUCHHUILUIMH €
NpUMeHeHHeM HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOT Wil
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1. IIpy yMHOKEHUU ABYX MATPHI] IOJKHO COOIIOATHCS YCIOBUE, YTO YUCIIO. . .
a) CTPOK MEPBOM MaTPHIIbl PABHO YHUCITY CTOJIOIIOB BTOPOH MAaTPHUIIBI

0) cTOJIOIIOB MEPBOI MATPHIILI PABHO YHCIY CTOJIOIIOB BTOPO MaTPHIIBI

B) CTOJI0110B IEPBO MATPHULIbI PABHO YUCILY CTPOK BTOPOM MaTpHILIbI

I') CTPOK IIEPBOM MaTPUILIbl PABHO YUCITY CTPOK BTOPOM MaTpUILIbI

2. Ecnu Bce nyeMEHTBI ONpENEeNHuTeNIss BTOPOro MOPSIKAa YMHOXHTH Ha 4, TO HOBBIM
onpeAenuTeNb OyaeT O0JbIe HCXOAHOTO ...

a) B UETHIPE paza

0) B mIecTHAAIATH pa3

B) Ha YeThIpe

T') Ha MECTHAAIATh

3. Onpenenurtens MaTpULlbl ¢ 3neMeHTaMu al 1=6, al2=4, a21=4, a22=3 umeeTt 3HaUCHUE
a)2

6)3

r)-3

4. beckoHeyHO MaJlO¥ Ha3bIBaeTCS (PYHKITHSA, TIPEIES KOTOPOU paBeH. ..
a) 1 6) 0 B)o 1)C

5. Ilpenen nocrosHHoM BennuuHbl C paBeH...

a) 1 6) 0 B)o 1)C

6. [Ipou3BoiHAst CyMMBI paBHa. ..

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

7. Ilpou3BoiHast TPOU3BENCHUS PaBHA. ..
ayutv o)u'v+u'v

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

8. IlepBoobpa3znas nocrosiHHoro uncina C paBHa
ayutv o)u'v+u'v

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

9. OnpenenieHHbId UHTErpajl BeIpaXeHUs 2X+5 ¢ HIXKHHUM TNPEJEIOM UHTEIPUPOBAHUA 2 U
BEpPXHUM TpenienioM 4 paBeH

a) -20 0) -22
B) 20 r)22

10.BeposaTHOCTH TOCTOBEPHOTO COOBITHS paBHa...
a)0 0) 1 B) 0,1 T) JF000MY YHUCITY
[To pesymbraTam TecTa OOyYaroOmIEMyCsi BBICTABISIETCS OIEHKA «OTIHYHO», «XOPOIIO»,
«YAOBIETBOPUTEIHHO)» UITU «HEYTOBIETBOPUTEIHHOY.
Kputepun oreHkH OTBeTa JOBOJATCS 1O CBEACHHS OOyUYaOMUXCs J0 Hadaia TECTHPOBAHUS.
Pesynbrar TectupoBaHus 00bsIBIsIETCS 00yYarOIIEMYCsl HETIOCPEICTBEHHO MOCIIE €r0 CIayH.

Mxana Kpurtepuu ouennBanus
(% npaBWJIBHBIX OTBETOB)
OreHka 5 (OTIIMYHO) 80-100
Ormenka 4 (xoporio) 70-79
Onenka 3 (y10BJIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPUTEILHO) MeHnee 50

4.1.4 NuauBuayaIbHBbIE JOMANITHUE 3aJaHUSs

MuauBuayaibHbIC JOMAINTHUE 33aHus, UCIIOIb3yeMbIe I KOHTPOJIS 3HAHWK 00ydJaromuxcs,
MpeCIeAYIOT ABE LEeTH: 00yUYaIOIyI0 U KOHTPOJIUPYIOIIYIO.

[Tpr BBIIOJHEHUM WHIUBUIYATHHOTO JOMAITHETO 3aJaHHUS OOYYAIOIIHHUCS JIEMOHCTPHPYET
3HAaHHME AJITOPUTMOB PEIICHUs THUIOBBIX 3amad. OOydarImuMcs PEKOMEHIYIOT TaBaTh MOJAPOOHOE
OINKMCAHNE XOJIa PEIICHUS 33]1a4.

Orta (opma KOHTpOJS B TOJHOM Mepe OTBeuaeT MPHHIMIYY HHAWBHIYaTbHOTO TOIXOJa B
00y4eHUH.

NuauBuayaibHOE AJOMAITHEE 3aaHKUe BBIIACTCS MO u3ydyaeMoMy paszzaeny. Cpok BBITTOTHEHUS 2
Heaenu. Bce 3amanus pa3linyHbl, YTO HMCKIIOYACT NMEPENMCHIBAHUS 3aJaHHi OO0YJarOIIMMHUCS JIPYT Y
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npyra. Ilo okoHYaHUU CpOKa BBHIMOTHEHHUS WHIMBUAYAIBHOTO 3aJaHMs, O0O0YJarolIMMCsS Ha3HAYaETCs
BpeMsl 3allUThl WHAMBHIYaJTbHOTO 3aJaHHs. TEKCThl WHAMBHIYaJIbHBIX JIOMALIHUX 3aJaHHI
Mpe/ICTaBICHB B METOMUYECKUX YKa3aHUAX IS OOYYArOIIMXCS MO OPTaHU3allUud CaMOCTOSTEIBHON
paboThI IO Y4eOHOH AUCITUTUIMHE.

Hnouesuoyanvnvie 0domauinue 3a0anusn no pazoeiy «JnemeHmol TUHEUHOU an2eopbl)
B 3amagax 1-20 pemmrts cucTeMy TpexX YpaBHEHHI ¢ TPEMsI HEU3BECTHBIMU TPU TTOMOIIIH

ompeaenuTeneid, Mmetogom ['aycca, MATpUYHBIM CIIOCOOOM.

2x—-3y—-5z=1 X-3y+z2=2
1.:3x+y-2z=-4 2.42X+y+3z=3
X—2y+2=5 2X—-y—-22=8
2X+3y—-2=2 4x+3y—-2z=-1
33X—-y+3z=-4 4.93x+y+2=3
3X+5y+z=4 X—-2y—-3z=38
S5X-2y+z=-1 3X+3y+2z=-1
5.2X+y+2z=6 6.<2x+y—-—z=3
X-3y—-z=-5 X-2y—-3z=4
2x—y+3z=1 X—2y+z=4
7.9X+2y+2=8 8.<2x+y+3z=5
4x-3y-2z=-1 3X+4y+z2=-2
2Xx—-y+3z=3 X+y—-2z=1
9¢x+2y+z2=2 10<x-2y+3z=5
X-3y+4z=-1 2x+3y—-z=-4
X-3y-z=1 3X+y+2z=-4
11.<2x+y+z2=-7 12.¢x-2y—-z=-1
2X—-y—-32=5 2X+3y+2z=0
2X+3y—-2=2 3X-2y+2z=3
13.<x+2y+3z=0 14.2x+y—-z=-5
X—y—-22=56 5x—y+3z=4
X+5y—-z=-1 2x—3y+3z=0
15.92x+y-2z=7 16.ix+y—-2z=-7
X—4y+z=0 X—2y+32=3
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3X+2y—-z=3
17.<x—-y+2z=-4
2X+2y+z2=4
2x—3y+z=3
19.4x+y-2z=4
3Xx—2y+6z=0

18.

20.

X+y—-2z=1
2x+3y+z=0
X=2y—-z2=7
X+2y—-4z=0
X+y-3z=-1
2X—y+52=3

Hnousuoyanvuvie domauwinue 3a0anusn no pazoeny «1emeHmpl MamemMamuyecKo2o anaiu3a»

B 3amavax 21 — 40 naliTi yKa3aHHbIE PEIEIbI.

. 3x*-5x-2
21.a _—
) im =

. arctg2x
B
) |!£T0] 4x

22.2a) h
) le_m 5—4x— x>
) I. 1-cos4x
!Do] 2arcsin® 2x
. AXP+T7x+3
23.a —_—
) lem 2x% +x-1
5) I. arcsin2x
M4
. 2x2-9x+9
24.a _—
) |££T3] X2 —5X+6
5) I. sin3x
!H;‘ tg5x

2x% +15x + 25

" lim|

0) li

2X+5

. 5x?-2x+1
Mg

3x+2j“
3x—-4

. 3-2x-x?
6)lim

o X2 +4x+1

. (4x+3)\*°
D lim| 4,

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

9 [im (2x+5]

X<—o0 2X _l
38

2x% —3x +1
X_I:D 3x2+x+4

0 lim( 2]

X—>00



25.

26.

217.

28.

29.

30.

5x —x% -4

2 lim x> —2x-8

X—4

tg*x
sin2x

B) lim

x—0

x*> —2x—8
2X? +5x+ 2

a) lim

X—>—2

. tgx—sinx
B lim———

3
x—0 X

3x? —2x-1
X% —4x +3

a) lim

x—1

5 i sin? 3x
!D;' tg® 2

2 i 6—x—x>2
M 52 gy 3

. 3x
B lim—-——_——

xs0 arcsinbx

x3 -1

alim -—————
lim 5x* —4x -1

x—1

B) lim

x—0

XSin3x

x? +2x—8
8—x3

X—2

1-cos6x

. 2X2+x-4
% lim 3+x—4x*

. 5X—1 2x+1
r) Ilm 5x+4

. X2 -Tx+1
% lim 3x%+x+3

) 3x—1)"
D lim{5,

. 3x*+5x+4
% lim 2x% —x+1

. (2x-7\""
D lim| 5,

. 2X2—2x+1
6 = - -
)IXIED 3x2 +4x+2

. (4x+1)
Dlim{;, 3

. 5-2x-3x°
6 lim X% +Xx+3

9 i [5X—2
M5, 3

. X?-3x+4

6 lim 2x? +5x -1

39
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31.

32.

33.

34.

35.

B) |jm sin3xctg5x

x—0

x> —x—6
X% —6Xx+9

a)[im

X—3

- Xtgx
B lim——

x—0

5x2

x—0

x> —7x+10

a H _—
) lim x? —10x + 25

X—5

B) |im xctg4x

x—0

(x-5)°

2 lim x? —3x—10

X—5

sin4x
tgx

B) [im

x—0

1-cos4x

N lim

X—00

[x—ZjH
X+3

x> —4
V1-4x -3
1-2x
2
X+4

N2X+3-3

x? -9

2 Ax+1
( j
4x -3

5) "mﬁ

xoq X2 —6X+8

2 1-3x
(1— j
2X+5

X+1

xo-1 VIX+7 —2

2x-3
(1+ 4)
4x +1

Jx+3-2
Jx -1

2 6x+1
(1——)
3x—-2

40

6)[lim

X—>—2

) lim

X—>0

6) lim

Xx—3

) lim

X—00

N lim

X—00

6) lim

nlim

X—00

6) lim

Xx—1

) lim

X—00



. X*—6x+9

x—3

2x% +x-3

T lme 50

Xx—1
1-cos6x
3X

x—0

2x? +5x -3

38.2) [im 3x2 +11x+6

X—-3

6) |

tg3x
sin5x

B) lim

x—0

2x% +3x -2

(x+2) 2

39.2) |im

X—>—2

4x
arctg2x

B) lim

x—0

(x-1)°

R LT

x—1

sin? 2x
X2

B) lim

x—0

6) |

x> —x—2

!Hz] NAx+1-3

1) lim (4-3x)c

x—1

® lim (\/9x2 +4x —3x)

X—>0

B [im (6-2x):

X—2

) x? —25
Im V2x-1-3

X—5

0 lim (7-2x)e-

x—3

im (2X—V4x2 +3x)

X—>00

o [im (2% + 3w

x—-1

V1-x-=2

6 H - = -
) lim P

X—-3

o [im (2x+5)x2

X—>—2

d
B 3agauax 41-60 HaiiTl IPOM3BOIHBIC d_y , Tonb3ysch popmynamu quddepeHIpoBaHUS.
X

3x-4

VxP+3x-2 ’

41.a) y=

6) y=(3""2" - cos? 2x’,
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2
X

. 2— X
B) y=Inarcsinv1—x? , r) y=1n’,|= - m) y=(2x +3)°
X

x+3

42. 2) ym———,
Nx®-6x-9

6) y=[27 +1n{l+ X )]4 :

B) y=Intgx?®, r) y=In* 3 , my=([1+ COSX)X2
X+ 2X%
2x cos 3x ) 3
43.a)y=—— — 6)y=(3"% +sin?3x),
x> —5x*+3
2x+1 X2 +3 sin x
=artg ———, =In , =(x3®+2
B)y= g2x—1 0y x% +9x DY ( )
3x

,6) y=(2"" +arccosx)’,

44, a) y=———
Vx®—4x? +1

2x2 =2
x® —3x

B) y=Inarctgvx -1, r) y=Ins , 1) y= (Xz N 1)arctgx

4x

45.2)y= ——t — 6)y=(69" —x2J,
Vx®+5x2 -2 ( )

2 X% +4 ) 2
B) y=¢ VAL r) F'nﬂ/ RV 1) F(arcsmx)F

46.a)y=—2*L Gy y=(49% 4 &,

Jx? —16x-2
_y?2
B) y=arcsinvl-4x*, 1) y=|n31/ 33 X9 : 1) y=(x +sin x)**
X —9x

2x—3

47. a) ym ——,
Vx?+4x-3

g2
B) y=Insin (ZXZ ), r) y=In 5,[ 113 _?’zx : 1) y=(tg2x)**

6) y=(39%* —In(L+4x? )",

3x-8 2 .
48.a) y=——r O 6) y=(2="* +sin? x| ,
Vx?+3x—4 ( )1

42



B) y=e arcsin v1-x

3X+2

49. ) y=——X*<
Vx?+3x+1

24/x

B) y=aI’Ctg m '

5x-2

50.2) y=——2 2
Vx? +5x-1

B) y=e arctgy/ x* -1

2X—7

51.a)y=——
Vx?+8x—14

oy~ 1

0) y= (2“’3X - sec3x)5,

r)y=|n4 22)(—_3,
\'x2 —4x+6

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

n) y= (1+ E)
X

) y= (arcsin Jx )2&

B) Flnarccosl, r) y=In® Ax” -1 , 1) y=(tg2x)***
X 4x2 +1
3x—4 in? 3
52.a)y=——2 % 6) y=(5"* —cos2x] ,
Vx?+9x -6 ( )
3 _ arcsin x
B) y=Incos(e ), r) y=In® X3 2 , 1) y= (1— Xz)
X® +2
5X+4 ( arcsin x 2)5
53. a)};m ,6)}; 2 —v1-x ,
2 J— .
B) y=e arctgi%m, I‘) y=|n 3 222 +§ ’ Il) y:(ctg4x)sm4x
54.2) y=— - 6) y=[3"9%* + In(L+ 4x? )|
. SVxd+9x-1 , ’
1 3x* -4 . tg2
=|narccos ——, =In,|——, =(sin2x)*"
B) y= e r)y= ,/3X2+4 1) y=(sin2x)

2Xx—3

55.2) y—/———=,
Vx®-8x+4

6) y=(4'9> —tg2x}’,
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1
B) y=Inarcctg —,
X

2x+1

56.a)y=— "=
U3 +6x+1

arccjsv1-x?
B) y=e "

4X+3

57.a)y=——ot2
SUx3—4x-1

B) y=Intge 2%

5x—-6

58.a)y=— 2 2
3Ux3 +5x-2

arcctg~ 4x-1
B) y=e )

2x3 +5

59. a) y= 2>
N X+ 2x

B) Flnarcsini
\/; H
x* —10

60. a) y= ——,
Vx* —8x

B) Flntg%,

x* -3
x* +3

) y=In’ : 1) y=(X4 +1)l/X

3
y

0) y= (5“’2X +sec’ x)

3x+1
3x-1'

tg2x

r) y=In? 1) y=(cos 2x)
6) y: (2arccos«/; _ 1_ X)4 ,

2x% -3
2x2 +3’

r) y=In* 1) y=(ctgx)™™ "

3
)

0) F(S“QZX +Insinx)

2x2 +1 1Y
D y=in® 2x% -1 H)yz(\/;jL_j

6) y: (4arccos 2x /1_ 4X2 )3’

1-x?

e 1) y=(ctgx )"

r)y=

6) y= (6arcctg3x + arCCtg3X)4 ,

_ 2
r) Flnswf%, ) y=(x+In X)llX

B 3agauax 61-80 HaiiTi HeonpeeIeHHBIE HHTETPAITBL.

3x? +14x +37
(x-1)(x* +4x+13)

61.a)j

2x* +9x3 +3x% + 27
X3 +6x% +9x

62.2) |

dx

x*dx
dX, 6)-"W ) B)J.zearCtQZXdX
, 6) I dx , B) J'xln(x2 +2)dx
9+ x2)9+ X2
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7% +40x —96
.a) I

dx
X, 0) | —/—,
2x* +5x° —12x? ) J-X,/XZ _16

B) Ixz cos4xdx

4x* —4x3 + x> +5 V1-x2
.a dx, 3] dx, B) |arccos4xdx
)I 4x° + 4x* +5x )I x? )I

X+2 dx , _
-2) j(2x+3)(x+1)2 dx, 6) Jm B) j(x +1)sinxdx
3 [ 2
-2) f > 2+42X dx, 6) _[ X g, B) je‘xsinxdx
(X=2)"(x"+4) X
Sdx x*dx
: 1 o , arccos3xd
a)J.x3+2x25x )I(g_xz)\/g_xz B).[ Xax
X4_2 dX 2 3%
'a)J.X3+XdX1 6) Im, B)IXG dx
dx xdx
: ) 6 : e cosxd
2 I(2x—1)(8x2—4x+1) ) -[(4_)(2)\/4_)(2 B)I Xax
34dx dx , X
. , 0) | ———, X cos—dx
2 I(X—Z)(X2—2X+l7) ) Ix“ [ (214 B) j 5
2 —
.a)f%dx, 6 J'X—ldx1 B J’ d>_(
2" = %" —10x 4%* —4x+3 1+sinx
o 20dx | o D5y Jd_f;
(X+4)(x“ +4x+20) M11-20x — 4x2 sin® x
3x* -2 6x—5 sin®x
. dx, 0) | ———dx, dx
? I(x+3)(2x2 —-3x~-2) : J‘\/9x2+6x—2 ®) Icosﬁx

2x* +8x3 +9x% + 4 2x -1
) | 6 j

X +4x? + 4x ax, J 2
5+12x —9x

dx, ) [ctgxdx

X+2

9xdx )
. ) , 6) dx, B) |[16sin®xcos® xdx
'[(X—5)(X2+2X+10) I\/4x2+12x+7 '[
I4X—_32dx. 6)_[ 3x—4 dx, ) J‘L
x(2x-3) V21+12x — 952 4 —5C0sX
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2dx

3x+1 .
17. a).[m, 0) j\/9X2_12X+5 dx, B) ICOS4 xsin® xdx
2x° +4 X+5
78. , 6) | —————dx, tg*xdx
S frmrorers N o » Jig
5dx X+3 dx
79. , 0) | ———=dx, ;
2 -[(x+1)(2x2+2x+5) ) J.,/XZ_X+1 ®) J.33|nx+4cosx+5
2x° —2x* +4 2X+3 cos® xdx
0 [Smm 0 e G

Hnousuoyanvnoe oomauinee 3adanue no pazoeny «nemeHmsl meopuu 6epoAmHocmeil u
Mamemamuyeckoi CmamucmuKu»

B 3amagax 81- 85 ucnonn3oBath popmyny bepHyu s onpeiesIeHusI BEpOSITHOCTEH MOSBICHUS
COOBITHS TIPU MOBTOPCHUHU MCIIBITAHHUHA.

81. BexoxecTs ceMsiH JaHHOTO pacTeHust coctaisieT 90%. HaiiTi BeposTHOCTB TOTO, YTO U3 YETHIpEX
HIOCESTHHBIX CEMSIH B3OWIYT: a) Tpu; 0) HE MeHee TpeX.

82. B xJ101Ke YUCII0 JUTMHHBIX BOJIOKOH cocTaBiisgeT 80%. KakoBa BEpOsSTHOCTH TOTO, UTO CpPeIn
B3STHIX Hay/lauy 5 BOJIOKOH JUIMHHBIX OKaXKeTcs: a) Tpu; 0) He OoJiee ABYX.

83. HpI/IHI/IMafl BCPOATHOCTH POXKACHUA MAJIbYUKA U ICBOYKH OJJMHAKOBBIMH, HanTH BEPOATHOCTDH TOTO,
YTO cpeu 6 HOBOPOKICHHBIX: a) MaJIbuuKa; 0) He Oosee IBYX JAEBOYEK.

84. B HekoTopoM BojtoemMe KapIibl cocTaBisioT 80%. HaliTi BepoSATHOCTH TOTO, YTO U3 5 BBUIOBJICHHBIX
B 9TOM BOJIo€Me PBIO OKaxxeTcs: a) 4 kapria; 0) He MeHee 4 KapIioB.

85. IpubGop cocTout u3 4 y3710B. BeposiTHOCTS 0€30TKa3HOI pabOTHI B TEUEHNUE CMEHBI JIJIST KaXKI0TO
y31a paBHa 0,8. Y311bI BEIXOIAT U3 CTPOSI HE3ABUCUMO OJIUH OT JIpyroro. HailTu BeposITHOCTH TOTO, 4TO
3a CMEHY OTKaxyT: a) 2 y31a; 0) He MeHee 2 y3JI0B.

B 3agauax 86-90 ncnonp3oBaThk acHMITOTHYECKYIO opmyity [lyaccoHa mist onpeneneHus
BepOﬂTHOCTeI\/’I MOSIBJIECHHUS COOBITHS IIpH IMTOBTOPCHUN HUCITBITAHHH.

86. Cemena conepxkat 0,1% copusikoB. KakoBa BeposaTHOCTb pu ciydaitHoM oTOope 2000 cemsiH
OOHAPYXXHUTH 5 CEMSH COPHSKOB?

87. BeposiTHOCTB MosiBiIeHUs1 OpakoBaHHOM fetanu pasHa 0,008. Haiitu BeposiTHOCTH TOTO, uTO M3 500
CIIy4aifHO OTOOpaHHBIX JIeTaNel OKaxeTcs 3 OpaKOBaHHBIX.

88. YcrpoiictBo coctout u3 1000 3meMeHTOB, paboTarOMUX HE3aBUCHUMO OHMH OT APYroro.
BeposiTHOCTB OTKa3a 1t000r0 351eMeHTa B TedyeHue yaca pasHa 0,002. HaliTu BEpoOsITHOCTD TOTO, UTO 32
4ac OTKaXyT 4 AJIEMEHTA.
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89. Kuwnra nznana tupaxom B 50 000 sx3eMruisspoB. BeposiTHOCTh TOTO, YTO B KHUTE UMEETCS TePEKT
oponrtopoBkr paBHa 0,0001. HaliTi BEposSTHOCTH TOTO, YTO TUPAXK COJAEPIKHUT 5 HEMPABUIHHO
COpOILIIOPOBAaHHBIX KHUT.

90. BeposiTHOCTB BBIKMBaHUS OaKTEepUid TIOCIIE paguoakTuBHOrO oOmyueHus pasHa 0,004. Haiitu
BEPOSATHOCTH TOTO, UTO nociie oomyyenus u3 500 6akrepuii ocraneTcs He MeHee 3 OaKkTepuid.

B 3amagax 91-100 nano, 94TO Ha TPAKTOPHOM 3aBOJIe PabOUMii 32 CMEHY U3TOTOBJISET N ACTANCH.
BeposiTHOCTB TOTO, YTO JI€Tallb OKAXKETCSA MEPBOTO copTa paBHap. KakoBa BepoATHOCTH, UTO AeTanel
nepBoro 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, Mm=370.
96. n=192, p=0,75, m=150.
97. n=225, p=0,8, m=165.
98. n=100, p=0,9, m=96.

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

100. n=625, p=0,8, m=510.

Hnousuodyanvnoe oomauinee 3a0anue no pazoeny «jiemeHmol Mamemamuieckol CmamucmuKku)
B 3amauax 101- 120 3agan 3aKoH pacnpeaeneHus crydaifHol BenndrHbl X (B MepBOH CTPOKE TaOIHIIBI

JTlaHbI BO3MOKHBIC 3HAYECHHSI BEJIMUUHBI X, @ BO BTOPOM CTPOKE YKa3aHbl BEPOSTHOCTH P 3TUX
BO3MOYKHBIX 3HAUCHHI ).

Haittu: 1) maremarnueckoe oxumanue M(X); 2) nucnepcuro D(X); 3) cpeanee kBaapaTuiaeckoe
OTKJIOHEHHE 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
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105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

X T X T X T X T X T X T X T X T X T X ©W X T X ©

X ©

0,1
25
0,2
30
0,1
12
0,1
21
0,1
60
0,1
45
0,2
46
0,2
18
0,2
78
0,2
37
0,2
25
0,1
56
0,2
31
0,3
17
0,1

05
27
0,4
32
05
14
0,2
25
0,4
64
0,3
47
0,4
49
0,3
22
0,3
80
0,3
41
0,1
28
0,2
58
0,3
34
05
20
0,4

0.3
30
03
35
0,2
16
05
28
0,2
67
0.4
50
0.3
51
01
23
0.4
84
01
43
05
30
0.4
60
0.4
37
01
23
0.3

0,1
32
0,1
40
0,2
20
0,2
31
0,3
70
0,2
52
0,1
55
0,4
26
0,1
85
04
45
0,2
33
0,3
64
0,1
40
0,1
27
0,2
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119. X

120. X

32
0,2
39
0,3

34
0,2
42
0,2

36
0,5
46
04
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4.2 Ilpouenypa u olleHOYHBbIE CPEACTBA /JIsl MPOBEIEHUsI IPOMEKYTOYHOM aTTecTaAlUu
4.2.1 Dx3amMeH

Ok3ameH sBiseTcss (OpMON OLEHKM KayecTBa OCBOCHHUS OOYYalOIIMMCS OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeIbHOW MPOrpaMMbl IO pasfielaM JUCHUIUIMHBL. JK3aMeH IO
JUCLUIUIMHE MTPOBOAUTCA B COOTBETCTBUU C PACIHUCAHUEM IMPOMEKYTOUHOM ATTECTALMU, B KOTOPOM
YKa3bIBa€TCs BpEMs €ro IMpPOBEACHHUS, HOMEpP AayAUTOPUHU, MECTO IIPOBEACHHUS KOHCYJIbTALUU.
YTBepKIEHHOE paclHCcaHue pa3MeNIaeTcs Ha MHPOPMAIMOHHBIX CTEHIAX, a TakKe Ha OopHUIIMATEHOM
caiite YHUBEpCUTETA.

YpoBeHb TpeOOBaHUM, IS MPOMEKYTOUHOH aTTECTAllMH OOYYaOIIMXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHUTUIMHBI U TOBOJAUTCS 10 CBEICHUS 00YyYalONIMXcs B Hayaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuiio, JekTtopamu. C pa3pemeHus 3aBeIylomero kadenpoi
Ha 3K3aMeHEe MOKET IPUCYTCTBOBAThH IpenoaaBarenb Kadeapbl, MPUBICUCHHBIH ISl TOMOIIU B TpUEMe
9K3aMeHa. B ciydae OTCyTCTBHA BEAYILErO IIPENOAaBaTelsd YK3aMEH IPUHHUMAETCS IIPEnoAaBaTeieM,
Ha3HAYCHHBIM PACMIOPSHKEHUEM 3aBEAYIOIEro Kadeapou.

[TpucyrcTBHE Ha »dK3aMeHE TpemnojaBareneid ¢ Apyrux kadeap O€3 COOTBETCTBYIOLIETO
pacmopsHKeHUs PEKTopa, MPOPEKTOpa Mo yueOHoM paboTe uiu AekaHa GpaKylbTeTa He JOITyCKaeTCs.

OOyuaromuecst Ipy sSIBKE Ha 2K3aMEH 00s13aHbl UMETh MpU ceOe 3aYeTHYI0 KHIXKKY, KOTOPYIO
OHM NPEIBSABIAIOT 3K3aMEHATOPY.

Jlnst mpoBeieHys SK3aMeHa BeAYIIUH MPeroaaBaTellb HaKaHyHe M0JydaeT B JIEKAHATE 3a4€THO-
9K3aMEHALIMOHHYIO0 BEAOMOCTb, KOTOpas BO3BPALIACTCS B JACKaHAT MOCIE OKOHYAHUSI MEpPOIpPUATUS B
JIEHb ITPOBEACHUS IK3aMEHA WIH YTPOM CIIEAYIOLIErO JIHS.

DK3aMeHbl MPOBOJATCA MO OwieraM B YCTHOM WM TNHCbMEHHOM BHJE, MO0 B BHIE
TECTUPOBaHUsI. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISIIOTCSA 10 YCTAHOBJICHHOW ()OpME B COOTBETCTBUH
C YTBEpXACHHBIMU Kadenpoll HK3aMEHAIIMOHHBIMH BOMPOCAMH M YTBEPXKIAIOTCS 3aBEAYIOIIUM
Kadeapoi exxeronHo. B ounere conepxutcs He 60s1ee TpeX BOMPOCOB.

DK3aMeHaTOpy MPEeAOCTaBIsIeTCA MPaBO 3aJaBaTh BOMPOCHI CBEpX OWieTa, a Takke MOMHMO
TEOPETHUYECKUX BOMPOCOB JaBaTh IS PEIICHUs 3aJa4d W TPUMEPbI, HE BBIXOAIINE 3a pPaMKH
MPOMIEHHOT0 MaTepuaa 1o u3y4aeMoi TUCIUILIUHE.

3HaHUSA, YMEHHUS U HABBIKH OOYYAIOIIUXCSl OMPEICISIIOTCS OICHKAMHU «OTIUYHOY, «XOPOIIIO»,
«YIOBJIETBOPUTEIILHO», «HEYAOBIETBOPUTENBHO» W BBICTABISAIOTCS B 3a4€THO-3K3aMEHAIIMOHHYIO
BEJIOMOCTb U B 3aU€THYIO KHMKKY 00y4aroIierocs B IeHb 3K3aMeHa.

[Ipy mpoBegeHMM YCTHOTO SK3aMeHa B ayJUTOpPUU HE JOHKHO HaxoauThes Oomnee 10
00y4aromuxcsi Ha OJTHOTO MPENo/IaBaTeNs.

[Ipy mpoBeneHUM YCTHOTO DK3aMeHa CTYIEHT BBIOMpaeT SK3aMEHAI[MOHHBIM Omier B
CIIy4aifHOM TOpsAKe, 3aTeM Ha3bIBaeT (paMUIINIO, UM, OTYECTBO U HOMEP dK3aMEHAIlMOHHOI0 OMIIeTa.

Bo Bpems »5k3amMeHa oOydarommuecs MOTYT TOJb30BaThCS C pa3pelleHrs 3K3aMeHaTopa
IPOrpaMMOil JAUCHUMIIUHBI, CIPAaBOYHOM M HOPMATHUBHOM JHUTEpaTypod, IPYTMMU MOCOOUSMU H
TEXHUYECKUMH CPEICTBAMHU.

Bpems moirotoBky OTBETA MPH C1aye 3K3aMeHa B yCTHOM opMe TOIKHO COCTaBIIAThH HE MEHEe
40 MuHYT (110 >KETaHUIO 00YYAIOIeTrocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He Gonee 15
MUHYT.

OOyyaromuiics, UCTIBITHIBAIOIINN 3aTPYJHEHHSI IPH MOATOTOBKE K OTBETY IO BHIOPAHHOMY MM
OumyieTy, UMEET MpaBO Ha BHIOOP BTOPOro OWJieTa C COOTBETCTBYIOIIMM IPOJIJIEHMEM BpEMEHH Ha
noAroToBKy. [Ipu OKOHYATENHHOM OIICHMBAHHH OTBETA OILIEHKA CHIDKAETCS Ha oauH Oami. Brimaua
TpPEeThero OuieTa He pa3peraeTcs.

Ecnmu oOywaromuiics sBUJICS Ha 9JK3aMEH, M, B3AB OWJIET, OTKa3aicsi OT IMPOXOXKICHUS
aTTeCTallui B CBSI3M C HENOATIOTOBJIEHHOCTbIO, TO B BEJOMOCTH €MY BBICTaBJISETCA OLIEHKA
«HEYJIOBJIETBOPUTEIHLHO.
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Hapymienre IUCHMIIIMHBI, CHUCBIBAaHHE, HCIOJIb30BaHHWE OOYYAIOIIMMUCS HEpa3pelIeHHbIX
NEYaTHBIX M PYKONHMCHBIX MAaTepHaioB, MOOMJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB UM JIPYTUX BUAOB JIMYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOM TEXHMKH
BO BpeMs aTTECTAlMOHHBIX HCHBITAaHMH 3ampenieHo. B ciydae HapymieHus 3Toro TpeOoBaHUs
npernojiaBaTesb 0053aH yJINTh OOYyYarolIerocs W3 ayAWTOPUH M TPOCTAaBUTh €My B BEIOMOCTHU
OLIEHKY «HEY/I0BJIETBOPUTEIILHON.

BricTaBneHne OLEHOK, MOJIY4YEHHBIX IIPU IOABEACHUU pE3YJbTAaTOB IPOMEKYTOUHOU
aTTeCTallud, B 3a4E€THO-IK3aMEHAIIMOHHYK0 BEIOMOCTh M 3a4€THYIO KHMKKY IPOBOAMUTCS B
IPUCYTCTBUHM caMoro oOydaromierocs. lIpemogaBarenu HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTb 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHMs 3allMCeld O pe3ysbTaraXx IPOMEXYTOYHOM aTTecTaluu B
3a4€THO-7K3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHBIE KHUKKHU.

HesiBka Ha 5K3aMeH OTMedYaeTcsi B 3a4€THO-’K3aMEHAllMOHHON BEIOMOCTH CJIOBaMH «HE
SBUJICS.

Jns  obydarolmuxcsi, KOTOpble HE CMOINIM cJIaThb JK3aMEH B YCTAHOBJICHHBIE CpPOKHU,
YHUBEpPCUTET yCTaHABJIMBAET MEPUOJ JMKBUIALMU 3a10JKEHHOCTU. B 3TOT mepuoj npenopasareny,
NPUHUMABILINE 3K3aMEH, JIOJDKHBI YCTaHOBUTb HE MeHee 2-X JHeH, Korja oHu OynyT NpUHUMATh
3a10/DKeHHOCTH. MH(bopManus o JHMKBHIAIMH 33J0JDKEHHOCTH OTMEUYaeTcs B HSK3aMEHAI[MOHHOM
JHCTE.

OOyuaromuMcs, MOKa3aBIIMM OTJIMYHBIE U XOpOILIME 3HAHMS B TEUYEHHUE CEMECTpa B XOJE
IIOCTOSIHHOTO TEKYIIEro KOHTPOJS YCIIEBA€MOCTH, MOXET ObITh IPOCTaBICHA 3K3aMEHALMOHHAs
OLIEHKa JOCPOYHO, T.e. 0e3 caauu 3k3amMeHa. OLieHKa BBICTABIISIETCS B 3K3aMEHALMOHHBIN JIMCT WIN B
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl ¥ auma ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSl MOTYT C/1aBaTh 3K3aMEHbBI B
MEKCECCHOHHBIN Mepro/] B CPOKH, YCTAHOBJIIEHHbIE HHANBHIyalbHbIM Y4eOHBIM IU1aHOM. VIHBanub! 1
JUIa C OrPaHUYEHHBIMU BO3MOKHOCTSIMM 370POBbs, UMEIOIIME HAPYIIEHUsI OMOPHO-IBUIaTEIIbHOTO
anmnapara, JONYCKAalOTCS Ha aTTECTAalMOHHBIE WCIBITAHUS B CONPOBOXKICHUM ACCHUCTEHTOB-
COIIPOBOXKJAIOIIUX.

IIponienypa mpoBeneHHs] NMPOMEXKYTOUHOM aTTecTallMu Ui OCOOBIX CllydaeB H3J0XKEHa B
«IlonoxxeHnu o TeKyieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllMHU OOYy4arolUXCsl 1O
OIIOIT 6akanaBpuata, cneumanurera u maructparypely ®I'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

NI-1 OIIK-1 Pemaer TumoBble 3a4a4d NPO(ECCHOHAJBLHOH AEATEJHLHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaTeMATH4YeCKHMX, €CTeCTBEHHOHAYYHbIX JUCHUILUIMH C
NpUMeHeHHeM HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX T€XHOJIOT Uil

OuneHoYHBIE CpeacTBa

IlepedyeHb BONPOCOB K IK3aMEHY
1.TTonsitne MaTpuirsl. Buasl maTpwuir.
2.0npeaenuTeny 2-ro U TPETbEro NopsiIKa.
3.CBoiicTBa ONpeIeTUTEIICH.
4 Munop. Anrebpanyeckoe J0MOJTHEHHUE.
5.CucreMbl TUHENHBIX ypaBHEHHH. OCHOBHbBIE TTOHATHS.
6.Meton ["aycca ni1st perieHuit cucTeM JIMHEHHBIX YpaBHEHUH.
7.Meton Kpamepa st pemieHnii CHCTeM JIMHEWHBIX YPaBHEHUM.
8.IlonsiTue obparHoit MaTpuiel. HaxoxaeHne oOpaTHON MaTpHIIbI.
9. Pemenue cucreM TMHEHHBIX YpaBHEHUN METOJ0OM OOpaTHBIX MATPHII.
10.ITonsitue pynkuuu. O6nacts onpeneneHus. [Ipumepsr.
11.06nactp 3HaueHuii. CriocoOwl 3aaanus GyHkuun. [IpumMepsr.
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12.OnemenTtapubie GyHKIMU U uX rpaduku. CBoicTBa Tpa@KOB.

13.CpoiictBa pyHkiuu. [Tpumepsr.

14 Tlonarue npenena B TOYKE, OECKOHEYHO YIaJICHHOW TOUYKE.

15.beckoHeuHo Maibie (PYHKIIMM M UX CBOMCTBA.

16.beckoneuyno 6onpbre GyHKIMHA U UX CBOKWCTBA.

17. Teopema o npezese cyMMbl, IPOU3BEIECHUS, YACTHOTO U CTETICHHU.

18.I1paBuna packpbITUsI HEONPEICICHHOCTEH.

19. IlepBrIii 3amevarenbHbli Ipeael. [Ipumepsr.

20. Bropoii 3ameuatensHbiii npeaen. [Ipumepsr.

21. TTonstue nmpon3BoAHOU. ['eoMeTpruiecKuii U (PU3UIECKUN CMBICIT POU3BOTHOM.

22. OcHOBHBIE TIpaBUiIa AU PepeHIIMPOBAHUSI.

23. OcHoBHBbIE hopmyIbl AU PEPEeHIITPOBAHUS.

24. TIpousBoaHas crnoxxHou GyHKuuu. [Iprmepsr.

25.CBs13b IPOU3BOIHON C MOHOTOHHOCTBIO. [loHATHE MakcuMyMa U1 MUHUMYMa (DYHKLIUH.
26. laTepBabl BBITYKIOCTH H BOTHYTOCTH Tpaduka (GpyHKIHIO.

27.Touku neperuda rpaduka Gpynkuuu. Heo6xoammoe ycaoBue CylecTBOBaHUS TOUEK MEeperuoa.
28.1lonsiTre GyHKINU HECKOIBKUX MepeMeHHbIX. O0nacTs onpeaenenus. [Ipumepsr.
29.YacTHble IPOU3BOJHBIE IEPBOTO MOPSIIKA (PYHKIIUN HECKOIBKUX MEPEMEHHBIX.
30.YacTHbIe POU3BOIHBIE BTOPOTO MOPSIKA (YHKIIUN HECKOIBKHX TIEPEMEHHBIX.
31.9kcTpeMyMbl QYHKIMH JBYX [I€PEMEHHBIX.

32. Iuddepennmanpapie ypaBHeHUS. Bub.

33.Pemenue auddepeHnnanbHbIX YpaBHEHH IEPBOTO MOPSIKA.

34.Pemenne nuddepeHnnanbHbIX YpaBHEHUH BTOPOTO MOPSIKA.

35. [lonstue nepoobpazHoit ¢pyHkuuu. Ilpumepsi.

36. [TonsiTue HeonpeaeneHHOTO HHTETpaa. CBOHCTBA.

37. HenocpeICTBEHHOE MHTETPUPOBAHNE B HEONPEAETICHHOM HHTETpaje.

38.Mero MHTErpUPOBAHHS 3aMEHON TIEPEMEHHBIX B HEOTIPEICTICHHOM HHTETpaJe.
39.MeTo MHTErpUPOBAHUSA IO YACTSAM B HEOINIPE/IETIEHHOM HHTETpase.

40. TonsiTue onpeneneHHoro naTerpana. CBoicTaa.

41. T'eomeTpruecKuil CMBICI ONPEEIEHHOI0 HHTErpaa.

42 HemocpeicTBEHHOE HHTETPUPOBAHKE B OIIPEICIIEHHOM HHTErpaie.

43.MeToJ MIHTEIpUPOBAHUS 3aMEHON TIEPEMEHHBIX B OIIPEIEIEHHOM HHTErpae.

44 MeToa UHTETPUPOBAHMSI 110 YACTSAM B OINPEAECICHHOM MHTETpae.

45. TlpunosxeHue oNnpeieIeHHOro HHTErpaja K BEIUMCICHUIO TUIONAIeH TIIOCKUX (QUTYD.
46.ITonsiTre coObITHSI, McTbITaHusA. [loHATHE CiTydaiiHOTO cOOBITHS. [TprMepsI.

47. Bunsl ciiydaitHbix coObiTuit. [IpumMepsl.

48. Kimaccrueckoe onpe/ielICHHe BEPOSITHOCTH CITydaifHOro coObITHs. CBOMCTBA BEPOSTHOCTH.
49. TlonsiTe OTHOCUTENBHOM wYacTOoThl. CTaTHCTHYECKOE OIpe/eleHne BepoATHOCTH. (CBOHCTBO
YCTONYUBOCTH.

50. INonaTue cymMMbl ciy4aifHbIX cOOBITHI. TeopeMa 0 BEpOSITHOCTH CYMMBI HECOBMECTHBIX COOBITHIA.
51. Tlonnast rpynmna coObITHH.

52. IIpoTHBOIOIOKHBIE COOBITHS.

53. BeposaTHOCTB TOSIBIICHUS XOTSI OBI OJTHOTO COOBITHSI.

54. 3aBucumble COOBITH. Y ClIOBHAsE BEpOATHOCTH. [IprmMepsl.

55. Teopema 0 BEpOATHOCTH MTPOU3BEICHUS 3aBUCUMBIX COOBITHI.

56. JIucKpeTHbIE CTy4aifHbIe BEIMYUHBL.

57. HenpepbIBHBIE CITy4ailHbIC BEIMYUHBI.

58. 3akoH pacnpezneneHus. MHOTOYTOJIBHUK pacIipeaesieHus!.

59. YucnoBble XapaKTEPUCTUKU AUCKPETHBIX CIy4ailHbIX BEIMYUH U UX CBONCTBA.
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60.HopManbHBIif 3aKOH pacrpeieleHus: HeMPEPhIBHOM Cy4aiiHOM BETHYUHBI.

_y2 _2y_
61. Halitu mpou3BOAHYIO (PYHKITUN Y(X) =X —3X 1.
62. Haiitu npousBoanyto pyHkuuu V = cos(2x —3) .

2 X
63. Haittu npoussonnyio dpynkmun Y = X - € .

2
64. Halitu yrioBoit ko3¢ dUIIMEHT KacaTenbHOW K TpaduKy GyHKIHH y=X + 2x—4 B TOYKE

X+3
65. Haiitu npon3Boanyro GpyHKINH X

-2
66. Haiitn Touky makcumyma QyHkiuu Y = 2X — N
2
X
67. Haiitu nmpousBoHyto GpyHKINN f(X) =€
68. Haiitu nponssonnyio dyskmun y = (X + 2)e”.
69. Haiitu npoussoanyo pymkmuu f(X) = LN2x.

lim 7x+1
70. Haiitu npenen s> 34y
x* -9

71. Haiitu npezen !CI_I;Q m

. SIn2x
lim

72. Haiitu npezen 05X

. Iiml—2x2+3x
. Haii —_—
anuTu Hpezleﬂ X 500 4—3X+ X2 l

1 2X
. Lim| 1+ —
74. Haittu npenen x_m( ij |

. x*-25
75. Haiitu npenen l;l_g] m

-1 1 1 -3
76. Haiitu cymmy matpun A= [ j ,B=

0] 4 2 5
1 1 1 -3
77. Haittu npousBeaeHue matpui] A= 0 R B= > 5

1 0 3 0
78. Haiitu pa3Hocts MaTpun A4 = ,B=
-2 4 1 -2
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9 1

79. BBIYHCIUTD ONIpeIeIuTe b

2 3
x+2y =-3
80. Pemuth cucTeMy JIMHEHHBIX YPaBHEHHM
3x+2y =5
4 0 1
81. Beruucauts onpenemutens (0 —1 0
3 0 2 .

X, +X, + X, =4
82.PewmnTh cucTeMy JIMHENHBIX YPaBHEHHH 4 X, — X, = —1
X, +%X,=0

83. Haiitu HeonpeeieHHbIN HHTETpal I(4 sinx —cos X)dX

. . dx
84. HaliTu HeonpeieJIeHHbBIN HHTETpa .[ -
Vax+1

o 1 ;5 > 2
85. HaiiTi nepBooOpa3uyro st pyukimu f (X) = 3 x7 —x° — 3
86.113 ypHBI, B KOTOpPOH HaXOAATCS 5 OeNbIX W § YepHBIX IIapOB, BEHIHUMAIOT HAayJaady OJWH Iap.
HaiiTi BeposSTHOCTB TOTO, UTO 3TOT 1IAp OyeT OebIM.
87.JIBa cTpenika MPOU3BOIAT TI0 OAHOMY BBICTpENTy. BeposTHOCTH MOnajaHus B IIeNb JUIS TIEPBOTO U
BTOpOro crpenkoB paBHa 0,8 u 0,4 cooTBeTcTBeHHO. HaillTh BEpOSATHOCTH TOTO, YTO B LIE€Nb MONATYT
00a cTpenka.
88.3akoH pacmpeneneHus BEpOSTHOCTEH ciy4yailHOW BenuyuHBl X 3amaH  Tabnuiel, HalTH

BEPOATHOCTHL [I,

X 2 5 8

P | 01| p, | 06

89. /lan 3aKoH pacmpe/eieHus BEPOSATHOCTEH JUCKPETHOW ciydaiiHoW BenmunHbl X. Haiitn 3HadeHme
a, JUCIIEPCHUIO U CpeHee KBAIPaTUYECKOE OTKIIOHEHHUE.

X 1 2 3 4

P 02 a 03 02
90. Haiit BepOSITHOCTB TOTO, YTO JTHH POXKACHUS y IBYX CIIYUAHHBIX JIFOACH MPHUIYTCS HA OJMH MECSIT
roja.

Ixama u KPpUTCpUH OICHUBAHUWS OTBCTA 06yqa101uer0051 MMPCACTABJICHLI B Ta6J'II/II_IC.

Ilkana Kpurepnn onennBanus

- 00yJaronuiics MOJHO YCBOWIJI YUCOHBI MaTepHa,

- TOKa3blBaeT 3HAHWE OCHOBHBIX MOHATHH JHWCIUILIAHBI, TPAMOTHO IOJB3YeTCS
TEPMUHOJIOTHCH;

- TMPOSBISET YMEHWE AaHAIW3UPOBAaTh M 0000IIAaTh WHPOPMAIMIO, HABBIKA CBSI3HOTO

OrueHka 5 N )

(oTmrumo) OINUCAHMS SIBIICHUH U IPOLIECCOB; § §
- JIEMOHCTPHUPYET yMCHHE W3jgararb Marepuajg B ONPEICICHHOW JIOTMYCCKOMN
TOCJIE0BATENBHOCTH;

- [IOKa3bIBACT YMEHHE HIUTFOCTPHPOBATh TEOPCTHYCCKUE ITOJOKECHUS KOHKPETHBIMU
MIPUMEPaMH;
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- IEMOHCTPUPYET CHOPMHUPOBAHHOCTH U YCTOMIHUBOCTH 3HAHHUM, YMEHUN U HABBIKOB,;
- MOTyT OBITh JONYIIEHBI OJHA—BE HETOYHOCTH NPU OCBEIICHHH BTOPOCTEHICHHBIX
BOTIPOCOB.

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBaHMSAM Ha OLEHKY «5», HO IPH 3TOM HMEET
MECTO OJMH M3 HEJOCTAaTKOB!

- B YCBOGHHM Y4eOHOro Marepuayia JOMyIIeHB MpoOelbl, He HCKa3WBIIUE CO/EpIKAHHE
OTBETAa;

- B U3JI0)KEHUH MaTepuaja JOMyIIeHbl He3HAUNTeIbHbIE HETOYHOCTH.

Orenka 4
(xoporio)

- 3HaHME OCHOBHOTO MPOTPAMMHOI0 MaTepHaja B MHUHHMAaJIFHOM OOBEME, MOTPEIIHOCTH
HENPUHIMIIHAIBHOTO XapakTepa B OTBETE HA 3K3aMEHE: HEMOJIHO WM HENoCIeI0BaTeIbHO
PacKpBITO collepKaHUe MaTepHraia, HO I0Ka3aHo o0liee IIOHUMaHUE BOTIPOCOB;

Ormenka 3 - IMEJINCh 3aTPYAHEHHS WM JIOMYIIEHBI OIIMOKK B ONPEAEICHUN OHSITHII, NCIIOJIb30BAHUH
(YZOBIETBOPHUTEIBHO) TEPMHUHOJIOTHH, OINMCAHUM SIBICHUI M IIPOLECCOB, WCIPABICHHBIC IOCIE HABOISIINX
BOIIPOCOB;

- BBIBICHA HEAOCTaTOYHAS c(OPMUPOBAHHOCTh 3HAHWH, YMEHHH ¥ HAaBBIKOB,
o0ydaromuiics He MOXKET IPUMEHUTD TEOPHIO B HOBOH CHUTYallnH.

- TIpo0eIbl B 3HAHUAX OCHOBHOTO NMPOrPaMMHOTO MaTepHalia, NPHHLIUIHAIBHBIE OMIMOKA
NIPH OTBETE Ha BOIPOCHI;

- oOHapy)KCHO HE3HaHWE WJIM HEIOHMMaHMe OOJbIIedl WM Hauboliee BAXKHOH YacTh
yueOHOro MaTepuaa;

- JOMYIICHBI OIHI/I6KI/I B ONpCACICHUN HOHHTI/Iﬁ, Ipyu UCHOJIb30BAHUN TEPMUHOJIOTUU, B
OIMCaHUU SABJICHUN U IpoHeCcCOB, KOTOPBIC HEC UCTIPABJICHBI ITOCJIE HECKOJIBKUX HABOAAIIUX
BOIIPOCOB;

- HC Cq)OpMI/IpOBaHI)I KOMIIETCHI U, OTCYTCTBYIOT COOTBCTCTBYIOUIWE 3HAHHUA, YMCHHUSA U
HAaBBIKH.

Ormenka 2
(HEeyIOBIETBOPUTEIIHHO)

TecToBBIE 3aJaHUA
HUA-1 OIIK-1 Pemaer TunoBbie 3a1a4u NPodecCHOHAIBLHON AesiTeJIbHOCTH HA OCHOBE 3HAHWH
OCHOBHBIX 3aKOHOB MAaTeMAaTHYeCKHX, €CTeCTBEHHOHAYYHBIX JUCUMIUIMH C NMPUMEHEeHHeM
HHGPOPMALNOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTH I

1 Pa3zaen Ji1eMeHTHI JTUHEHHOM ajredpbl
1. TpeyrosbHas MaTpULa UMEET BUL. ..

2 00 4 1 3 1
a0 3 0 6)|0 2 1 B)|0 1 r) |1
0 0 4 0 01 0 1
2. lnaroHanpHas MaTpuUIlla UMEET BU/I. ..
2 00 4 1 3 1
a0 3 0 6)|0 2 1 B)|0 1 r) |1
0 0 4 0 01 0 1
3 4
3. Onpenenurens 1 2 PaBEH...
a)-10 0) 10 B) 2 ) 1
-1 0 3
4. Jlanbl MaTpuIpl A = s 4 U B= 1 2] Torma matpuua A - B paBHa...
0 -4 0 -4 0 2 0 2
a) 0) B) r)
1 6 3 2 1 2 3 4
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a 2

5. Onpenenutenb paBeH 0 mpu opaBHOM ...

a) 8 0)0 B) 1 r)-8
6. Jlanbl matpunbl A, B u C pasmepa 2x3, 3x2, 3X3 coorBercTBeHHO. [locie yMHOXEHUS MaTpPHIIBI
OyIlyT UMETH pa3Mep...

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

7. Ilpu yMHOXEHHUH JIBYX MaTpPHIL JOJKHO COOIIOAATHCS YCIOBUE, YTO YHUCIIO. ..
a) CTPOK MEepBOM MaTPUIIbl PABHO YHMCILY CTOJIOIOB BTOPOH MaTpUIIbI

0) cTONOIIOB MEPBOI MATPHIIBI PABHO YMCITY CTOJIOIOB BTOPON MATPUIIBI

B) CTOJIOLIOB MEPBOM MaTPUIIbl PABHO YHMCIIY CTPOK BTOPOM MaTpUIlbI

I') CTPOK IIEPBOM MaTPUILIbl PaBHO YHCIY CTPOK BTOPOM MaTpHIIbI

10 6 4
8.JlaHbl MaTpHIIBI A:( j u BZ( j . Torna onpenenurens npousseaenus marpui det(AB)

0 5 4 3
paBeH. ..
a)5 6)18 B0 1)l10
4 -5 4
9. O6patHas marpuna k Mmatputie 4=|6 5—a 12| He cyulecTByeT IpH 0, PABHOM. ..
1 3 2
(BBEIUTE OTBET)
1 1 1
10. Cuctema nuHEHHBIX ypaBHEHUH ¢ OcHOBHOM Matpuniet 4 =|1 0 —1| u BeKTOpoM mpaBbIxX
0 -1 1
4
gacteit b = -1 AMEET BULL...
0]
X, +X, +X; =4 X, +X, =X, =4 X, =X, +X; =4 3x, =4
a) 41X —X;=-1 0) - X, +X;=-1 B)<{=X +X;=-1 1)<2%X,=0
—X, +X;=0 X, —X; =0 X, —X; =0 2%, =-1

11. Ecin Bce 2eMeHTHI OIpeeNTuTeNsi BTOPOTO MOPSIIKa YMHOKUTH Ha 4, TO HOBBIH OTIPEICITUTENb
Oyzet O0JIbIIE UCXOIHOTO ...

a) B UETHIpE pasa

0) B IIECTHAIATD pa3

B) Ha YEThIpe

I') Ha IECTHA/ALATh

4a+1 0 O
12. Ompenenurens | 0 -1 0=0, mpu a paBHOM...
0 0 2
a)-0,5 0) 0,5 B)-4 1)-0,25
1 0 3 0
13. Jlanel Mmatpunpl 4 = (_ > 4 ,B = (1 B ZJ torna A-B pasHo....
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[2 0] [—2 0] =2 0] (—z 0]
av—1 2 s\ =3 4 ph—1 6 ni—-3 6

-3 5 7
14. Hana matpunia A= 6 -1 2| cymma ajjtaps paBHa...
8 -4 9
a)-3 0) 1 B) -1 r)-7
7 1

15.  Omnpenenutens ) 3‘ paBeH...

a) 23 0)8 B) -23 )19
16.  Ecmm ( xg, Vg ) - pelLICHUE CUCTEMBI IMHEHHBIX YPaBHCHUN

x+2y=-3
3x+2y =5
TOT/Ia X; — ), PaBHO...
a)-0,5 0) 7,5 B) 0,5 r)-7,5
-1 1 1
17. Ecinu A= , B= , torga matpunia C' = A - B umeer Buy. ..
0O 4 2
0 1 8
6) (1 8
) [Sj )@ 8 [8} ) [1]
Kk 4

18. Marpuma A4 = (2 J He UMeeT 0OpaTHOM, IpHU K PaBHOM...

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

19. Mansl matpunusl A, B u C pasmepa 4x2, 3x4 u 4x3 coorBeTcTBeHHO. [locie yMHOXKEHHST MaTPUIIbI
OyIyT UMETH pa3Mmep...
a) [A-B]=4x4  0)[B-A] =3x2 B)[C-B-A]=3x4 r)[C-B] =4x4

20. YpaBHeHUE NpIMON UMEET BUJI. ..

2 2
x
Ox2+y=RE G)y=kx+b )y’ =2px r)—2+g—2=1
a
21. YpaBHeHUE 3UIMIICa UMEET BUA. ..
2 2
x
ax+y?=R?  G)y=kx+b  B)y?=2px r)—2+“tv)—2=l
a
22. YpaBHeHue runepOobl UMEeT BU/I. ..
2 2 2 2
X X
)X +y¥ =R 6)y=kx+b By —ty=l ) ytiy=1l
a® b a® b
23. YpaBHeHue napadoibl UMEET BUI. ..
2 2
X
a)x*+y =R’ 6)y=kx+b B) Y’ = 2pX r)—2+g—2=1
a

24. YpaBHEHHE OKPYKHOCTH UMEET BU/I. ..
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2 2

b
a)x*+y*=R® 6)y=kx+b B) Y = 2pX r)—2+g—2=1
a
25. YpaBHEHHE NPAMOM, IPOXOIALICH Yepe3 IBe JaHHBIE TOYKH, UMEET BUJI. ..
a) Ax + By +C=0 6) =270
Xo=X Vo=
B)y=kx+Db Y-y =K(X-Xy)
26. O06miee ypaBHEHHE MPSIMOM UMEET BHU/IL. ..
a) Ax + By +C=0 6) — =270
Xo =X Vo— N
B)y=kx+b r)y—-yi =k (X—Xy)
27. YcnoBue napaiienbHOCTH NPSMBIX. . .
1 1
a)kl-kzzo 6)k1:k2 B)k1:+— F)klz——
k2 k2
28. YcnoBue nepneHAuKyIIpPHOCTH NPSMBIX. . .
1 1
a)kl-k2:0 6)k1:k2 B)k1:+— F)klz——
k2 kZ
29. Ecnu a =(4;2,-2) wu b=(-3]1). Toraa ckansproe npousBezcHue a-b pasHo...
a)-4 0) -3 B)2 1)0
30. YrnoBoit koaddunmeHt npssmoii 15X + 3y + 8 =0 paBeH ...
a)-5 0) 3 B) -15 r)5

31. Koopnunara Yo Touku A(S; Yo; 1), npuHauiexaiien miockocta 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 cepenunsl oTpe3ka AB paBHa...

a)-5 0) 2 B) 1 r)-1

33. YrnoBoit koadurment npsmoii 28X+ 7y —4 =0 paseH...

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

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

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

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

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

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

37. llpsimasi, nepneHaAuKyIapHas npsiMon y= —X+ 4, umeer BU/L...

a)y=2x—4 0)y=x+3 B)y=-4x-1 r)y=-X%X"4

38. Ilpsmas, mapamienabHas NpsMoil Y= —X+4, ©MeeT BUI. ..

a)y=2x—4 0)y=x+3 B)y=-4x-1 r1r)y=-Xx—4

39. Bekropet 2 =(2,—-1,4) u b =(—6, A ,—12) napaenbHsbl, TOr1a KOOpUHATA A paBHA ...

a) 4 6) 3 B) —2 r) 6
40. Bexropsl a=(4,6,—2) u b =(—1,3,\) nepneHAUKYISPHBL, TOTJa KOOPJHHATA A PaBHA..
a) 5 06) —6 B) 7 r) =5

41. Touka A(4,5) npuHAAIEKUT NPSIMON, 33 JaHHOH YPABHEHUEM ...

a) 7x—3y+6=0 0)8x —4y —5=0 B)2x+3y—21=0 r)3X —4y +8=0

42. Bektopst a=(3, 2,—1) u b =(A,—8,4) napauienbHbl, TOTAa KOOPJMHATA A paBHA...
a) 3 6) —12 B) 14 r) —2
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43. Bekropsl a=(4, 2,—1) u b =(A,—8,4) nepneHIUKyIIpHBI, TOTIa KOOPIMHATA A paBHAa...

a) 5 0) 7 B) 2 r) —6

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

BBEIUTE OTBET

45. Ha riockoCTH BBEICHA TOJISPHAS CHCTEMa KOOpIMHAT (p;p). YpasHeHue ¢° = 16 3a1aeT Ha 3T0i
IUIOCKOCTH. ...

a) J1Ba Jiyda

0) nyu

B) OKPYXKHOCTb pajinyca 4 ¢ LIEeHTPOM B I10JIFOCE

') OKPYXXHOCTb pajauyca 16 ¢ HeHTpoM B MOJIOCE

46. OO6muM ypaBHEHHEM MPSIMON Ha MJIOCKOCTH SBJISETC. . .

X,y
a) 3 12 6) y=—4x+12 B) 4x+y-12=0 r) y—4=-4(x-12)
47, Jlnuna otpeska, orcekaemoro npsamou 4x+7y-20=0 na ocu Ox, paBHa...

a)6 6)5 820 17

2 2

48.  Ecnu ypaBHEHHUE dJUIHIICA UMEET BH/I > + i 1, To mHa ero OOJbIIEH MOyOCH paBHa. ..
a)36 0)25 B)S 1)6

49.  ansl Touku A(2;3) u B(-6;5), Torma KoopAauHAaThI cepenHbl OTpe3ka AB paBHBL. ..

a) (-4;8) 6) (-2:8) B (-4 1) (-2;4)

50.  VpaBHeHue napaboibl CHMMETPUYHOM OTHOCUTENBHO OCH OPAMHAT, BETBU KOTOPOU

HaIIpaBJICHBI BHI/I3, NMECT BU...
a)y=2px, 6)x°=2py B)Y' =-2px T1)X°=-2py

51.  VYpaBHeHHEeM IpSIMOH B OTpEe3Kax SBISAETCH. ..
e X
a) y=—4x+12 0) 4x+y-12=0 B) 3 12 r) y—4=-4(x-12)
52.  VYpaBHEHHUE OKPYKHOCTH UMEET BUJ (x-2)2 + (y+5)2 =49. E€ nenTtp umMeetr KOOPAUHATHI. ..
a) (2;-5) 06) (2:5)  B)(-Z5) 1) (-2;-5)
53.  VYpaBHeHue napaboibl CHMMETPUYHOW OTHOCUTENBHO OCH OPAMHAT, BETBU KOTOPOU

HaIpaBJe€Hbl BHU3, UMEET BUJI...
a) y=2px 0) x2= 2py B) y2 = -2px T) X2 = -2py
54. Jlano ypaBHEHHE TUIIEPOOITBI 5x% — 4y2 = 20. JInnHbl €€ NoJIyoCed paBHBHI. ..

a) \/§I/I2 6)S5u4 B)-4u 5 r)SI/I\/E

Pa3aes DiaeMeHTHI MATEMATHYECKOr0 AaHAJIN32

2
. X°—-25
55 . Bnauenue npegena Lim
x5 2(X—5)

a) 0 0)5 B) 10 T) oo

2
56. 3nauenwue npemena Lim 3X2 Pxta

x>0 X°—X—5
a)l 0)0 B) ®© r)3

paBHoO...

paBHoO...
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9—-Xx

57. lana pyHkmus Y = 4 Torna, ee 001acTbIO ONpPEICTCHUS SBIISAETCS MHOXKECTBO. ..
X+

a) (-o0; -4) U [9; +o0) 0) (-4; 9] B) (4; 9] r) (-4;9)
58. Ileprognueckoi siBnsgeTcs PyHKIHUA. . ..
a) f(x)=+vx+1 B) f(x)=(x-1)*

2
0) f(x)=co{x—?ﬂj r) f(x)=—
1 2X
59. llpenen Lim[l+ 2—) paBeH...
X—»00 X
a)e 6) e B) e’ r) e*
60. ®ynuknus Y = f(X) Ha3pIBaeTCSI YSTHOM /I BCeX X M3 00JaCTH ONPEIEIICHUs, €CIIH. . .
a) f(2x) = f(x) 0) f(-x) = -f(x) B) f(x%) = f(X) r) f(-x) = f(x).
61. I'padux HeueTHON PYHKIIMU CUMMETPUYEH OTHOCUTEIBHO. . .
a) Havaja KoOpIMHAT 0) ocu abcrucc
B) OCH OpAHHAT r) 6uccektpucsl [l koopaunaTHOTO yria.
Lim 2x% +6x -1

2.11

62. Ilpenen X +2%2 45 paBeH..
1 6

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

63. ®opMyiia BTOPOro 3aMeyaTeIbHOTO Mpeena. ..

a) le(lJr 1szl 6) |_|m(1+ lszl

x—0

1) 1Y

) le(1+ j = ) le(1+ j =

Xx—0 X—»0
64. Oynkuums y = f(X) sBisieTcs: yObIBarolei Ha HHTepBaje, €ClIM Ha ’TOM UHTEpBaJe. ..
2 T'(x)=0 5 F'(x)>0
B) f'(X)<0 T) f'(X):O
65. beckoHeuHo Masoii Ha3bIBaeTCsl PYHKIMS, TpeJiesl KOTOPOi paBeH...

a)l 6) 0 B) o© r)C

66. beckoneuHo 60b1I0ON Ha3bIBaeTCs (PYHKIIHS, IPEeN KOTOPOM paBeH. ..
a) 1 6) 0 B)oo 1)C
67. Ilpenen nocrossHHOM BennuuHbl C paBeH...

a) 1 6) 0 B)oo 1)C
5X* —3x+2
68. Ilpenen LiM —————— pagem...
x>o 3x% +Xx-9
2 5
a 0) -3 -= —
) oo ) B) 5 r) 3
x> —16
69. Ilpenen le 20x-4) paBeH. ..
a)0 0) 4,5 B) 8 T) oo
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. tg4x
70. Ilpenen —~— paseH...
pezer [im -, p
1 4
a) — 0) — B)0 r) 2
) 1 ) 11 ) )

4

. 1%
71. Hpezen |im (gj ' paBeH. ..

x—-1-0

a)0 0) 1/3 B) 1 r) oo

72.  Ywucno Touek pa3peiBa QyHKIHU Y = HO...

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

74. IIpenen lim ————— paseH...
PRS2 4 Zax+ e P

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

Iimsin2x
75.  TIIpemen *° SX  pageH...

a)l 6)% B) — r)0

. -9
76. IMpenen lim X
x—3 3(x_

a) oo 0)0 B) 2 r)6

77. IMpemen lim Tx+1

X0 — —4x

paBeH. ..
-7 ~7 -1

6)— - _-

a) oo ) B) 3 r) 3

. 14" . z . sinn
78.  Tpenmensr lim, . [l + :] , lim, (1 +n)n, lim, _, —— HA3bIBAIOT COOTBETCTBEHHO:

a) BTOpPOH 3aMeyvaTesIbHBIN MIPeed, BTOPOM 3aMeuaTeNIbHbIN Npees, MEePBbIM 3aMeuaTeNIbHbII
penen

0) mepBbIi 3aMeyaTeNbHBIN Tpees, MEepBbId 3aMeuaTeNbHbIN Npees, BTOPOI 3aMeyaTeabHbII
penen

B) BTOPOM 3aMeuaTeNIbHbIN NPEell, IEPBbI 3aMeUaTeNIbHbII IpeAes, MEpBbIid 3aMeUYaTeIbHbIN
peen

I') TepBBIA 3aMeyYaTeNIbHBINA pe/iesl, BTOPOi 3aMeydaTeNIbHbINA Npeiesl, BTOPOM 3amMeyaTeabHbII
peen

79 . [IpousBonHas GyHKIUU Y = \/; +4x* =2 uMeerT BHLL. ..
1 1
a) —— +2X B) 4X+—
2/ Jx

0) L+8x r)i+8x—2

24X 2/x
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80. [TpouzBoHast BToporo mopsijaka GyHKIuH Y = Sin3X paBHa ...
a) 9cosx 0) 9sin3x B) 3C0SX r) -9sin3x

81. BeprukanbpHO# acuMnToTOl rpaduka GyHKIuu y =

SABJISICTCS IpsAMas. ..

_ _ 1
a)y=0 B) X = 5
0) y= —% r)x=3
82. IIpousBoaHas npousBenenus (X +2)e” pasua ...
a) —e* - (x+1) B) - (" +2x+x%)
0) e* r) e*-(x+3)
83. IpousBonnas ¢pynkus f(X) = Ln2x paBHa...
, 2 . 1
a) T (X)=; 6 | (X):;
. 1 .
B) f(X)zg n f (X)=2

2
X
84. IIpousBonHas ¢pynkiuu f(X) = e paBHa...

a) f'(x)=e2x 6) f'(X)=eX2

' 2 . 2
g T'(x)=2x-¢" n F'(x)=2¢*
85. Toukoii nepernda pyukipn y = f(X) sBasercs Touka nmpu nepexojie uepe3 KOTopyio. ..
a) f' (X) MEHSIET 3HaK 0) f ”(X) MEHSET 3HaK
B) f (X) COXpaHseT 3HaK r) f ”(X) COXpaHseT 3HaK

o o 5x —
86. BepTukanbHol acuMnToToi rpaduka GyHKIMH Y = 3 SIBJISIETCA TIpsAMad. ..
X

2
B) X=——
) 3

6) x= ry=-3

87. Touka M(1;1) mst pyHKIHM Y = 2X — X ABISETCS TOUKOI. ..
a) mepernba ©0) MakcUMyMa B) MMHMMyMa T) pa3pbIBa

88. [Ipon3BoaHast 4aCTHOTO paBHa ...
2x+1 ) )

) O B —s D
(x=2) (x=2) (x=2) X—2

89. 3aKOH IBMKCHUS MaTepHaIbHON ToukH uMeet Bu X (t) =5+t + 3t%, re x (t) — koopAMHATA TOYKH
B MOMeHT BpeMmeHHu t.Toraa ckopocts nipu t = 1 paBHa...

a)9 0)7 B)4 1)12

90. IIpomsBomHas BTOPOro mopsaka GyHKIuU Y = SIN2X UMEET BHL. ..

a) 4cosx B) COS2X
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0) 4sin2x r) —4sin2x
91. YrioBoii ko>(pdUIMEHT KacaTenbHOil K rpadguky dyHkmuu Y =X +2X—4 B Touke X,=-1

paBeH. ..
a)-4 0)2 B) 0 r) -3
92. TIpom3BoHas hyHKIMH Y = X° -€* uMeer BUL...
a) 2x-e* +x°-e*  6)2x+e*  B)2x-e* 1) 2x-e* —x*-e*
93. 3aKOH JBIDKCHHS MaTepuabHoil Touku umeeT Bug X () =4+ 10t+ e’ ", rae x (t) — koopauHara
TOYKU B MOMEHT BpemeHH t. Toraa ckopocts nipu t = 7 paBHa...
a) 13 0) 75 B)9 1)ll
94. IIpoussoaHas GyHKIUKH Y = COS(2X — 3) uMeeT BHLI. ..
a) y'=sin(2x-3), ©0) y' =-sin(2x-3),
B) Yy =2sin(2x-3), 1)y =-2sin(2x-3)

95. Haumenbinee 3nauenue ¢pynkiuu T (X) = % x® —x? — 3 Ha oTpeske [-1;1] paBHoO...
2 4
- — 0) —2 - 0
) —3 ) B~ 3 r)

! _ 2

96. Bropasi pousBoHas (x) GyHKIIT y(x)=x"-3x-1
y=1 6y=2 By=3 1y=0

97. 3nayenue GyHKUMH Y = /X B TouKe Xy + AX MOXHO BBIYUCIHTE 110 (OPMYIIE. ..

a)q/xo+Ax:\/x_o+$Ax+o(Ax)
(6]

6)1/x0+Ax=\/x_o—$Ax+o(Ax)
B) /X, + AX = \/_+\/_Ax+o(AX)

1) /Xo + AX =[x, — \/_Ax+o(Ax)

98. Ilpou3BoaHAasA CyMMBI paBHa...

HUMCCT BHUA...

a)u+yv o)u'v+u'v B)U +V r)uv+uv'
99. TIlpou3BoaHas MPOU3BENACHUS PaBHa. ..
a)u+yv o)u'v+u'v B)U +V r)uv+uv'
100. IIpon3BogHas 4acTHOrO paBHa. ..
u'v+uv' u'v—-u'v u'v—uv'’ u'v—uv'’
a) — 6) B) r) ——;
v v v

101. Heonpenenénuelii HHTETpa I(4x—9</x—2}ix paBeH. ..
a) 4+9Vx+c6)2x2 —7x¥x% +¢ B)4xE +R/x +c r)2x? +73x% +¢

dx paBeH..

szj

a)—%—5&+c 0) %—i+c B)i+—+C r)i—ijtc
X X 2+/3

102. HeomnpenenéHHblii HHTETpal J[



103. HeonpenenéHuplii MHTErpa I(4ex - jdx paBeH. ..

sin’ x

a) e* —tgx+c 0) 4e” + 2ctgx + C B) 4e* — r)de* +ctgx+c

2sinx
104. HeonpenenéHHblil HHTETpa I x3/xdx paBeH...

4
a) x4\/_+c 6) x* x+cB)T 3+CF)

X

105. HeonpeaenéHHbI HHTETpAT Icos3xdx paBeH...

. 1. . .
a) 3sin3x+C0) gsm 3x+cB) SIin3x+cr)3sinx+c
106. HeonpenenéHHblii HHTErpa Ie’sxdx paBeH. ..

a) -8 +c6) e™+c  B)8™ +Cr)—%e‘8X +C

107. Heonpeaenéuuslii HHTErpal I paBeH. ..

cos?® 5x

a)gt95x+c 0)5tgx+C B) 5tg5x +cCcr)tgSx +c

108. Heonpenen€Huuplii UHTETpaj paBeH. ..
j Vax+1
vax+1 4x +1
a)#+c 0) ;+CB) +C 1) +C
8vV4x +1 8vV4x +1 4 2

109. HeomnpenenéHublii HHTErpa I VX In xdx paBeH...
a) %xﬁlnx—gxﬁ+c6)§x xInx+c B)%\/;—\/;+C r) ﬁlnx—%x\/;+c

110. HeonpenenéHHblii HHTErpa IXZ Inxdx paseH...

x* x® x® x°
a)XInX+C6)?InX+X+C B) ?InX-FC F) ?|nX—E+C

111. Heonpenen€nHuplii HHTErpal I(le"’ +11§/?}1X paBeH. ..
a) 2x° +3%/x? +¢6) 40x* +8x8/x° +¢ B)2x° +8x4/x° + ¢ 1)40x? +l§18\/x“

1 2
112.  HeonpenenéHHbIN HHTETpa I[— - —dex paBeH. ..
X X
1 2 2 1
a) InXx+—+c¢c6) - x+—+¢CB) InXx——+c 1) InX+—=+cC
) x? ) 3x° ) 3x° ) x?

4
113. Heomnpenenéunsiii HHTErpa I[iﬁ - —jdx paBeH...
x* Jx
D> 4 e 6 O 2 cntosfxic n-—-8/x+c
6x>  24/x Jx X X

114. Heonpenen€Hublii HHTErpas j (GX - l)dx paBeH. ..
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a) 6 —X+C 6) 6" +cB) X6 +¢ r)6
In6 In6

115. Heomnpenen€Hubplii MHTETpAI jcos4xdx paBeH...

+X+C

. . 1 .
a) 4cosx+cC 0) 4sinx+c B) 4sin4dx+c r) Zsm4x+c
116. Heonpenen€HHbIN HHTETPAT Ie‘Sde PaBEH...

a) e +co)

+C B) 3\/2x+1+0r)%+c
X

1
VX% +1

117. Heonpenenéuusiii I/IHTeraJ'Ijs X Inxdx paBeH...
a) XA/xInx+co6) %x3 X Inx—%i/x4 +C B) %{/;—ilx“ ) Inx +3/x*
118. Heonpeaenéuuslii nHTErpal Isin X(X + l)praBeH. .

a)(x+1)cosx+c 6) XsinXx+cCB) (x+1)cosx —sinx+c r) —(x+1)cosx +sinx+c

119. HeonpenenéuHbIii MHTETpa Ix3 Vx®dx pages...

3x24/x 4x%4/x 5¢*8/x* Ux?
A= 24 2

coO) 21 + CB) +C r)

+C
120.HeonpenenEéHublil HHTETpaT I(6x2 + 73/ x? }ix paBeH...

2)6x2 +3/x +¢ 6)12x+ 73/x + ¢ B)6x+%"{/x_7+cr) 2x% +5x3/x? +¢

121. HeonpenenéHHbIi HHTErpaj I[ —7cos xjdx paBeH. ..

3
V1-x?
a)3arcsinx —7sinx+c 6)%—7sinx+CB)3arcsinx+73inx+c r) 3arcsinx + 7CcosSx+cC

X

122. Heomnpenen€HHbIN HHTETPAT IsinSXdX paBeH...

a) C0S5X+C0)sin5x+cC B)—5c0s5x+cCcr) — %cosSx +C
, . dx
123. Heonpenen€HHbIid HHTETpAI j —— paBeH...
e

a) 7¢* +¢06) —%e“H:B) ~7e™ +cr1) —%ex +cC

dx
sin? 3x

123.  HeomnpenenéHHblii HHTETpAI j paBeH...

a)—%ctg3x+c 6)%t93x+c B)3Ctg3x +C r) 3ctgx+c
dx

124. HeonpenenéxHplil HHTETpal IZ— PaBeH...
cos” 11x

a) %tgllx+06) tgllx + ¢ B) 11tgx+c r) 1llctgx+c
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3
V2x+1
3

6 ! +cr) 3W2x+1l+c
Jx V2x+1 VX2 +1

126.  HeonpenenéHublii HHTErpa j 3/2x +1dx pasen...

aF (@) e 6 32xr 1 +em JY(x+1) +e ) WaxrTec

127. Heonipenen€HHbIi HHTETPAT I x° In xdx paseH...

125. Heomnpenen€HHblii HHTETpAI I dx paBeH...

a) +C0) +C B)

5 6 6 6 6
a)X—InX+X+C6)X—-1+C B)X—lnX—X—+C r)X—Inx+c
5 6 X 6 36 6

5 4
128. Heonpenen€Huublii UHTETpall I (—6 - —de paBeH...
X

Jx

5 4 5 2 1 1
a ~ T 4c6) - 4cB)—-8Jx+cr) ——-8J/x+c
) 6x>  24/x ) 6x’ X ) x° ) x°
129. HeonpenenéHHplii MHTErpal aBeH. ..
P P Icoszllx P

a)liltgllx +c 0) tgllx+ce) 1ltgx+cr) lictgx+c
130. Heonpeaenéuuplii MHTETpa szﬁqu paBeH...

a) 3Vx +¢6) %x“\/}m B) 10x3/X + ¢ 1) %x3\/;+c

131. HeonpenenéHHblil HHTErpaj I (g - i]dx paBeH. ..
X XA/ X
5 19 5 3 10 3 5
a)3x* +—=+4C6) —————+CB) ——+—+CT) ———+C
: Jx ) x* 6/x ) x®  Jx ) x®  6x

132. HeomnpenenéHuHblit HHTErpa I(4 sinx —cos X)dX paBeH. ..

a) 4C0SX+SIiNX+C€6) —4C0SX—SINX+C B) COSX+SINX+C T) 4COSX—SINX+C
133. Heonpenen€uusiii uHTErpai I(X+3)Cosxdx paBeH...

a) Xsinx+cosx+¢  6) sinx+(x+3)cosx+¢  B)(X+3)sinx+cosx+c r) sinx+c
134. Heonpenen€HHBIN HHTETpAT I (12X5 +10Vx° }jx paBeH...

a) 2x° + 7Yx7 +¢ 6) 2x* +Tx0 +c ) 2x° + XX +c 1) 12Xt + Ux +¢C
135. HeomnpenenéHubIi HHTerpaﬂ_[sin7de paBeH...

a)—%cos7x+c 0) COS7X+C B) 7COS7X+Cr) SIN7X+C

N dx
136. Heomnpenen€uuplii MHTETpA I— paBeH...
e3x

3X-i-C

l 4 2X
a +Cc 0) — +CB) &7 +Cr1) —
) 23 ) 3e* ) ) 3e
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137. HeonpenenéHHublid HHTErpal '[ paBeH...

sin® 2x
1 1 1
a) —Etgx+06) Ectg2x+c B) —Ectg2x+0r) —ctgx+c

138. Heonpenen€Huublii UHTErpas J.6\/ 4x + 3dx paBeH. ..

3 3 2
a) J(4x+3) +c 6) SVAXx+3+CB) —2tC T) ——o
(4x+3) )2 )2\/4x+3 3J4x 1 2

139. Heonpenenéuuslii nHTErpa J- x® In xdx pase. ..

+C

4 4 4 4
a) X——Inx+c6) 3x? -1+CB) Inx— > +c r) Xnx-X4¢
4 X 4 4 16

140. Heonpeen€HHbIN HHTETPAT j (X + 1)Cos- Xdx paBeH...

a) (1+x)sinx+c 6) (1+x)sinx+Ccosx+CB) cosx+c¢ 1) —(L+ X)COSX +SinX +C

141. OOGmmii naTerpan audQepeHnnanbHOr0 ypaBHEeHHUS d)zl = e "dX umeer Bujl...
cos’ y

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

0) tgy=-e*+C r)tgy=e"+C

142 . Tano muddepenumanbaoe ypaBHenue Y'+15y'+2y=0. Torma cooTBeTCTByIOIIEE €My
XapaKTEePUCTHYECKOE ypaBHEHNE UMEET BH]I. . .

a) k? +15k -2 =0 B) k? —15k -2 =0

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

a)4 B) 3

0)7 r)2

144. Jlano nuddepennmansaoe ypasaenne y" +3y'+ 2y =0, Toraa cOoOTBETCTBYIOIIEE EMY
XapaKTEepPUCTHIECKOE YPAaBHEHUE UMEET BUJI ...

1) k2 -3k+2=0, 2)x2+3k-2=0, 3)2’+3+1=0, 4)x’+3k+2=0

145. Tano nuueitHoe ogHOpoxHOe auddepeHnuansHoe ypasaenne Y + Y — 2y = O, torzaa ero
o0liee pelieHre HMeeT BHULL. . .

1) c,e®™ +c,e”*, 2) ce’

2 X

“+c,e*,  4) ce’+c,e”

X

*+c,e*, 3)ce
146. TuddepernunansHoe ypaBaenne COSYdX— dey =0 B pe3ynbTaTe pa3aeieHus MepeMEHHBIX
CBOOUTCA K YPABHCHUIO. ..

)%: d¥ : 2) cosydx=x*dy,  3) cosz/dx:dy’ 4) d—)z(:i
X cos’y X x> cosy
147. O6uiee pemenne quddepernuansHoro ypapuenus Yy —5Yy + 6y = 0 umeer BuL. ..
1) y =e*(c,cos3x+c,sin3x), 2) y=e¥(c, cos2x+c,sin2x),
3) y=ce > +c,e, 4) y=c,e™ +c.e*

148. JTano muddepennuansuoe ypasaerne Y = (K +1)X® | tormga gyrkius Y = X° sBIseTcs ero
PEILIEHNEM TIPH K PABHOM. ..
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11 2)0 32 43
149. Jlano nuddepennmanbHoe ypaBHeHHE Y’ = 4, Torna QyHKIHSA y = 2CX SIBIISIETCS €r0 PEIICHHUEM,

IIPYU C PABHOM. ..
)2 21 3)-3 44

150. O6mwmii uaTerpan quddepeHiraibHoro ypapuenus e’dy = ax
X
1) y=Ln|x+c, 2) ey:_—21+c, 3) e’ =Ln|x|+c, 4) e’ =x+cC
X
2 3 oz oz
151. dana GyHKIHS IBYX MEPEMEHHBIX Z = 5X“Y —4Y X, yacTHbIC IPOU3BOTHBIC x u v pPaBHBI. ..
X Yy
a) 10xy —4y ; 5x* —12y’*x 6) 10y; —24yx B) 10x—12y?; 10y 1) —24yx; 10x—-12y?
152. Nana GyHKIMS IBYX IEPEMEHHBIX Z = —3x5y2 - 7X6y , YaCTHBIC IPOU3BOIHBIC 2—2 " 2—2
X y
paBHBHL. ..
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°

VA
153. Jlana QyHKIHS JBYX MepeMeHHbIX Z = —3X'Y +8XYy® | yacTHbIC IPOU3BOIHBIC Z—Z u 2— paBHBL. ..
X y

a) —12x° +24y”; 48yx 6) —36x°y; —3x* +24y°x
B) —12x°y +8y°®: —3x* +24y*x 1) —36x°y; 48yx

0z 0z
154. lana yHKIUS 1ByX NEPEMEHHBIX Z = 8xy4 ~7x° Y , 9aCTHBIC MMPOU3BOIHEIC 8_ A — pPaBHHIL...

X oy
a) —140x%y ; 96y°x 6) 32y° —35x*; 96y°x
B) —140x%y; 8y* —35x"y 1) 8y* —35x"y; 32y’x - 7x°
155. Jlana QyHKIHs JBYX mepeMeHnbiX Z = —12Xy° —10x”y , yacTHbIE IPOU3BO/IHBIC 2—2 " 2—2
X Yy

paBHBHI. ...

a) —12y° —20xy; —36xy’ —10x* 6) —20y; —72xy

B) —36y° —20x; —72xy 1) —12y° —20xy; — 20y

156. Jlasa QyHKIHS JBYX MepeMeHHbIX Z = 5Xy —3y°X®, yacTHbIC POM3BO/IHEIE Z—Z u 2—2 paBHHI. ..

X y

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

157. Jlana pyHKIUS ABYX MEPEMEHHBIX Z = 4x3y5 - 6xy10 , YaCTHBIE TTPOU3BOTHBIE Z—Z 51 2—2 pPAaBHBL. ..
X y

a) 80x°y® —540xy®; 24xy° 6) 60x*y* —60y° ;20x’y* —60xy’

B) 12x2y° —6y™ ; 20x%y* —60xy® ) 24xy°; 80x°y® —540xy®

158. Jlana byHKums AByX mepeMeHHbIXx Z = X’y —8X°y®, gacTHbIe MPOM3BOLHBIC Z—Z u Z—Z paBHBHI. ..
X y

a) —48yx°; 7x° —24y°x® 6) 42x°> —120x*y?; —48yx°

B) 210x*y—160x°y®; —48yx° r) 42x°e —40x"y®; 7x° - 24y*x°
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0z oz
159. Jlana byHKums 1ByX mHepeMenHbIx Z = —3X°y* —5X°Y , yacTHbIe NPOU3BOIHbBIC x U — pAaBHBI...
X

oy
a) —18x°y* —15x%y; —12y°x® —5x° 6) —90x*y* —30xy; —36y°x°
B) —72x°y® —15x*; —36y°x® r) —90x'y* —30xy: —18x°y* —15x%y

160. Jlana byHkuus AByX nepeMentbx Z = —11x*y® — 2xy® , yacTHble Ipon3Bo IHbIC 2—2 u Z—Z
X y
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 QyHKIHs JBYX mepeMeHHbIX Z = 5X”Y —4y°X, yacTHbIC IPOU3BOIHBIC % u Zy—j
PaBHBI. ..
a) 10y ; —24yx 6) —24yx;10xy—4y ) 10y; 5x° —12y°x r) 10x —12y?*: — 24yx
2 2
162. Nana GyHKIUS IBYX MEPEMEHHBIX Z = —-3x°y? —7x°y, wactHsle MPOU3BOJAHBIE % u Zy—f
PaBHBI. ..
a) —15x*y* —42x°y: —6yx> —7x® 6) —60x’y* -210x"y; —6x°
B) —6yx° —7x°%; —30x*y—42x> 1) —-60x’y* —210x*y; —30x"y —42x°
2 2
163. Jlana byHKIHs ABYX [epeMeHHbIX Z = —3X"Y +8Xy®, yacTHble MPOH3BOAHBIC % u %
PaBHBI. ..
a) 48yx; —12x> +24y>  6) —12x*y+8y®; —3x" +24y*x
B) —36X°y; 48yx r) —36x°y;—12x° + 24y?
s 5 0%z 0%z
164. Jlana GyHKIMS 1BYX EpEeMEHHBIX Z =8XY" — 7X’Y , 4acTHbBIC MPOU3BOIHbIC pvel u W
PaBHBI. ..
a) 32y® -35x*; 8y* —35x'y  6) 32y*x—7x°;-140x’y
B) 32y°—35x"*; 96y*x r) —140x°y ; 96y°x
2 2
165. Jlana QyHKIHs BYX mepeMeHnbx Z = —12Xy° —10x’Y , 4acTHBIE IPOU3BO/IHBIC % " %
PaBHBI. ..
a) — 20y :—72xy 6) —36xy” —10x*; —72xy
B) —36y° —20x; —12y°® —20xy 1) —72xy; —12y° —20xy
2 2
166. Jlasa QyHKIHS JBYX MepeMeHHbIX Z = 5Xy —3y°X®, yacTHbIC POM3BO/IHEIE % u %
DaBHBI. ..

a) 5x—6yx’; —18xy>  6) —18xy*; —6x°
B) 5-18yx*; —-6x° 1) 5y—-9x’y*; 5-18yx’
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167. Jlana byHKuus AByX mepeMeHHbIX Z = 4X°y° —6xy'’, uacTHBIC MPOM3BOHBIC Tg u 6y_2
paBHBL. ..
a) 12x2y° —6y™; 20x°y* —60xy® 6) 60x°y* —60y°; 24xy°
B) 24xy°; 80x’y® —540xy® r) 20x°y* —60xy°; 24xy®
2 2
168. Jlana byHKums AByX mepeMeHHbIX Z = 7X°Yy —8X°y®, gacTHbIe IPOM3BOLHBIC % u %
paBHBL. ..
a) 42x°e —40x*y® 7x° — 24y*x° 6)7x° —24y*x°. —48yx°
B) 42x° —120x"y? .42x°e —40x*y® 1) 210x*y —160x°y®. —48yx°
6,,4 3 0%1 0%z
169. ana pyHKIHS ABYX epeMeHHbIX Z =—3X Y  —5X°Y, 4acTHbIC POU3BOIHBIC 8)(_2 51 ?
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 2
170. lana pyHKIUsS 1BYX EpEMEHHbBIX Z = —1 1x4y5 - 2xy5 , YaCTHBIE IPOU3BOHBIE % 51 %
paBHBI. ..
a) —220x°y* —10y*; —290x“y® —40xy®>  6) —220x°y* —10y*; —55x*y* —10xy*
B) —132x°y®: —290x‘y® — 40xy® r) —132x%y°; —44x°y°® - 2y°
2
z

171. Hana pyHKUMSA JBYX NEPEMEHHBIX Z = 5x?y —4y°X, cMemaHHas dacTHAs [IpOU3BOAHAS

paBHa...
a) 5x* —12y*x 6) 10y B) — 24yX r) 10x —12y?
2
172. Jlana QyHKIHS JBYX mepeMeHHbIX Z = —3X°y° —7X°y , cMemaHHas 4acTHas pOM3BO/IHAS 5 ;y
X
paBHa...
a) —30x'y —42x> 6) —15x*y? —42x°y B) —6yx> —7x"° 1) —60x’y* —210x*y
2
173. Jlasa QyHKIHS BYX MepeMeHHbIX Z = —3X'Y +8Xy® | cMelIaHHas YacTHASL IPOM3BOIHAS ooy
X
paBHa...
a) —12x°y+8y°  6) —12x° + 24y? B) —36X°y r) 48yx
2
174. Jlana pyHKIUS ABYX MEPEMEHHBIX Z = 8xy4 —7x° Y, CMENIaHHasg YacTHAsl MPOU3BOJIHAS 86 azy
X
paBHa...
a) 8y* —35x*y 6) —140x%y B) 32y° —35x* 1) 96Yy°X
2
175. Jlana byHKuus aByx mepeMeHHbIx Z = —12Xy° —10x*y , cMelanHas 9acTHAs IPOU3BOIHAS 5 ;y
X

paBHa...

70



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

2
176. ana QpyHKIMS ABYX HEPEMEHHBIX Z = SXY — 3y2x3 , CMCIIIaHHAs YaCTHasl IIPOM3BOAHASA B 8Zy
X
paBHa...
a) 5-18yx* 6) —6x° B) —18xy* 1) 5x—-6YxX®
2
177. lana byHkums aByx mepemerusix Z = 4x°y® —6xy™, cMemrannas yacTHas MPOM3BOIHAS aa 6Zy
X
paBHa...
a) 80x%y® —540xy® 6) 60x°y* —60y° B) 24Xy’ r) 20x°y* —60xy°
2
178. Jlana pyHKIMS 1BYX NEPEMEHHBIX Z = 7x°y —8x°y®, cMemaHHas YaCTHAs HPOM3BOIHAS 5 ;y
X
paBHa...
a) 7x° —24y*x>  6) 210x*y —160x°y® B) 42x° —120x"y? r) —48yx°
2
179. lana pyHKIMS 1BYX EPEMEHHBIX Z = —3x6y4 - 5x3y , CMCIIaHHAs YaCTHasl IIPOM3BOAHAS oxdy
X
paBHa...
a) —36y°x®  6) —90x*y* —30xy B) —12y°x® —5x° r) —72x°y*® —15x?
0%z

180. Jlana pyHkuus aBYX nepeMennbix Z = —11x*y® — 2Xy® | cMelanHas yacTHAs IIPOU3BOIHAS oxoy
X

paBHa...

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

Pa3nes DiieMeHTBI TeOPUHM BEePOSITHOCTEH M MaTeMATHYECKON CTATHCTHKHU
181. BeposTHOCTB 1OCTOBEPHOrO COOBITHS pPaBHa. ..

a)0 0) 1 B) 0,1 T') MOXET OBITh JTIOOBIM YHUCIIOM
182. BeposTHOCTh HEBO3MOXKHOT'O COOBITUS PaBHA. ..
a)0 0) 1 B) 0,1 T') MOXET OBITh JTIOOBIM YHUCIIOM

183. BeposITHOCTB clTy4aifHOTO COOBITUSI YIAOBIETBOPSAET YCIOBHIO. ...

a) oHa He MeHblIe 0 1 He 6onpiie 1 0) MOXET MPUHUMATH JIF000€ 3HAUECHUE

B) Bceraa ctporo Oonbiie 0 ') MOXET NPUHUMATh 3HaYeHus, MeHblie ()

184. JIBa cTpenka CTpesItoT o MUIIEHU. BepoaTHOCTh Tonaganus B 1eb y OJHOro ctpenka 0,7; y
npyroro — 0,8. HaifTu BEpOSITHOCTB TOTO, UTO 11€Th Oy/IeT opakeHa.

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

185. BepodTHOCTH YCHEIIHOW CHaud dK3aMeHa IO TEPBOMY, BTOPOMY M TpPEThEeMy MpeAMeTaM y
JTAaHHOTO CTYAEHTa COOTBETCTBEHHO paBHbI 0,6, 0,7 u 0,75. Toraa, BEpOATHOCTH TOTO, YTO OH YCIIEIIHO
CIACT BCE DK3aMEHbI, paBHA...

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

186. BeposTHOCTB TOTO, UTO THH POXKACHUS y ABYX CIyJalHBIX JIFOJICH MPUIYTCS HA OJMH MECSII roJ1a,
paBHa....

a)1/6 6) 1/12 B) 1/2 r) 1/3

187. W3 ypHBI, B KOTOpOH HaxomsITCs 5 O€NbIX M 8 YepHBIX MIAPOB, BRBIHUMAIOT HAayAady OJWH IIap.
Torna BepoSITHOCTB TOTO, UTO ATOT 1ap OyxaeT OenbIM, paBHa. ..

71



5 5 5
a) o 0) 1 B) 5 r) E
188. B mepBoii ypHe 3 Oenbix u 7 yepHbIX mapoB. Bo BTropoi ypHe 6 Oenbix u 4 yepHbIX mapa. M3
Hay/la4y B3STOW YPHBI BBIHYJIM OAMH map. Toraa BEpOSTHOCTH TOTO, YTO 3TOT IIAp OKAKETCs OENbIM,
paBHa...
a) 0,15 0) 0,5 B) 0,9 r) 0,45
189. B ypHe 4 u€pHbIX 1 6 Oenbix mapoB. M3 ypHBI CIy4aifHBIM 00pa3oM OepyT OJHH Iiap.
BeposTHOCTB TOTO, YTO 3TOT IIAp OKAKETCS YEPHBIM, PaBHA. ..

a) 0,6 0) 0,4 B) 1 r) 0,2
190. KonuecTBO criocOOOB COCTABJICHHS CITUCKA U3 5 YEIOBEK PAaBHO. ..
a)l 0) 2 B) 120 r)5

191. U3 ypHBI, B KOTOpPOI HaxoaATCs 5 OeNbIX U 7 YEPHBIX IIAPOB, BHIHUMAIOT HayAauy OAMH IIap,
TOTJ]a BEPOSTHOCTh TOTO, YTO 3TOT map OyeT OebiM, paBHA. ..
a)l 0) > B) > T) >
12 13 7

192. B nepBoii ypHe 3 Genbix u 7 4€pHbIX mapoB. Bo Bropoii ypae 5 6enbix u 15 uépHbix mapos. 13
HayJauy B3SITON ypHBI BEIHYJIM OAMH 1map. Toraa BEpoSITHOCTh TOTO, UTO 3TOT LIap OKAXeTCs OelbIM,
paBHa...
a) 11 0) 4 B) EE r) 13

20 15 40 40
193. IBa cTpenka npou3BOAAT MO OJHOMY BBICTpeNy. BeposSTHOCTH monaganus B LieJb A7 IEPBOTO U
BTOpOro crpenkos paBHa 0,8 u 0,3 coorBeTrcTBEeHHO. TOr/1a BEpOATHOCTH TOTO, UTO B 1I€b MOMAAYT 00a
CTpEJIKa, paBHA...
a) 0,5 0) 0,3 B) 0,29 r) 0,32
194. UrpanbHast KOCTb OpocaeTrcst oAuH pa3. Torna BeposITHOCTb TOTO, UTO HA BEpXHEH TpaHu BBINAAET
HE MEHee IITH OYKOB, PaBHA...
Q) = 92 w2 =

6 6 2 3

195. Crpaxyetcs 1750 aBToOMOOUIEH; cCUUTACTCS, YTO KAKIBIA U3 HUX MOXKET MOMACTh B aBAPHIO C
BeposTHOCTHIO 0,04.][7151 BEIYKCIIEHHS] BEPOSATHOCTH TOTO, UTO KOJIMUECTBO aBapuil CpeId BCEX
3acTpaxoOBaHHBIX aBTOMOOMIIEH peB3oUaeT 80, cieayeT UCHOIb30BaTh:

a) okanbHyto hopmyny Jlammaca

0) hopmyra MmoHOM BEpOSTHOCTH

B) HHTErpaibHyto hopmyiy Jlammaca

r) popmyny Ilyaccona
196. 13 reHepaibHON COBOKYITHOCTH M3BJIeUeHAa BEIOOpKa 00béMa N=50:
X; 1 2 3 4
n, 10 9 8 n,
Torma N, pasen...
a) 24 6) 7 B) 50 r) 23
197. 3akon pacnpeneneHus BEPOATHOCTEN CITydaiHOM BENNYMHBI X UMEET BUJI, BEPOSATHOCTD p,
paBHa...
X 2 S) 8
P 101] p, | 06
a) 0,7 6) 0,3 B) 0 r) 0,5
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198. MaTemaTnueckoe 0XKHUIaHue AUCKPETHOM CclIydaiiHONW BEJIMYMHBI, 3alaHHON 3aKOHOM
pacrpesesieHus, PaBHO...

X 2 5 8

P 1020305

a)s 0) 15 B) 5,9 r) 1l
199.Maremarnueckoe OXKHJIaHME AWCKPETHOM CIIydyallHOW BenW4YuHbI X, 3aJaHHOW  3aKOHOM
pacnpeneneHus
x |-1 |5
p |03 |07
paBHoO...
a) 3,5 0) 2 B) 3,8 r)3,2

200. [an 3aKk0oH pacIpeIecHHs] BEPOSTHOCTEH AMCKPETHOM CIydalHOW BENWYMHBI X, 3HAYCHHE a
paBHO...

X 1 2 3 4

P 02 a 03 02
a)-0,7 0) 0,2 B) 0,7 r) 0,3
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JUCTPETUCTPAIIMA U3MEHEHU

Howmep
U3MEHEHUS

Homepa nuctos

3aMCHCHHBIX

HOBBIX AHHYJIMPOBAaHHBIX

OcHoBaHue IJIs
BHECEHUS
U3MEHEHUH

ITonnuce

Pacmmndposka
TIOJIITHCH

JHara
BHECCHUS
U3MEHEHUS

74




