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1. [lmanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHBIE ¢ IVIAHUPYeMbIMU pe3yabTatamu ocBoenusi OIIOII

1.1 He.]'lb H 3a1a94 OCBOCHUA JTUCHUITIIMHBI

bakanaBp mno HanpaBneHuto noAroroBku 35.03.07 TexHojoruss MTPOU3BOJACTBA U
nepepaboTKU CeNTbCKOXO03MCTBEHHOM MPOAYKIIUU JOJDKEH OBITh TIOATOTOBIICH K IMPOW3BOJICTBEHHO-
TEXHOJIOTMYECKOMH, OpraHHU3aIOHHO-YIPaBIECHUYECKOMI u HAay4YHO-HCCIIeI0BaTEIbCKON
JIeATETbHOCTH.

Henabo AMCUMIUIMHBI SBISIETCS Pa3BUTHE JIOTMYECKOTO MBIIUICHUS, (OpMHpPOBaHHE
LEJIbHOTO HAy4YHOTO MHPOBO33PEHHUsSI, BKIIOYAIONIETO MaTeMaTUKy KaK HEOThEMIIEMYIO 4YacThb
KYJBTYPBbI, B COOTBETCTBUU C (OPMHUPYEMBIMH KOMIIETCHIIUSIMH.

3agauu IMCUMILVIMHBI BKJIIOYAKOT:

- u3y4yeHue (yHIaMEHTAIbHBIX Pa3/eIOB MAaTEMATHUKH;

-puOoOPETCHHE HABBIKOB HCIOJIB30BaHUS OCHOB UM (EepeHIINAIBHOTO, HHTETPATLHOTO
UCUMCIICHUS, TEOPUHU BEPOATHOCTEM M MaTeMaTHYeCKOH CTaTUCTUKH B MNPOQeccCHOHAIbHON
JIeSATeTLHOCTH.

1.2 KomneTreHIMHM ¥ HHANKATOPbI UX JI0CTHKEH Ui
OIIK-1. CriocobeH pemiath TUIOBBIE 3a/1a4 MPOPECCHOHATBHON AESITEIbHOCTH Ha OCHOBE

3HAHUH OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKUX, €CTCCTBCHHOHAYYHLIX U 06HIerO(1)eCCI/IOHaJH)HI)IX
JUCHUIIIMH C IPUMCHCHHUCM I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaI_[I/IOHHbIX TEXHOJIOTHiA.

Kon H HaMMEHOBaHUE

MHAMKATOpa noctwxkenus: | @opmupyemoie 3YH

KOMIICTCHITHH

na-1 OIIK-1 Pemaer | 3HaHus OOyJatonmuiicss JODKEH 3HATH OCHOBHBIC 3aKOHBI MaTEMaTHUYECKHUX,
THIIOBBIE 3a1a9u ectecTBeHHOHaY4HBIX auciwminH (51.0.12, OIK-1-3.1)
npogeCcCHOHANTBHOMI YMEHUS OOydaronmuiicss ~ JOJDKEH ~ yMeTh  pellaTh  THIIOBBIE  3aadd
NEeATeNLHOCTH  Ha  OCHOBE MpoeCCHOHANBHON IEeSTeTbHOCTH Ha OCHOBE 3HAHWHA OCHOBHBIX
3HaHUA OCHOBHBEIX 3aKOHOB 3aKOHOB MaTEeMaTHUYECKHX, ecTecTBeHHOHay4HbIX aucimiuini (51.0.12,
MaTeMaTHYECKUX, OIIK-1-V.1)

€CTECTBEHHOHAYYHBIX HaBBIKA O6yqa10LuI/n71c91 JOJKEH BJIAJICTh HaBBIKAMH PEIICHUS THUIOBBIX 33734
JAUCHHMILIAH € NPUMCHCHUEM npodeccHoHaNPHON  AEATEIBHOCTH HAa OCHOBE 3HAHUHM OCHOBHBIX
UH(POPMALMOHHO- 3aKOHOB MAaTeMaTHYECKHX, ecTecTBeHHOHAYUHbIX aucimiuimd (51.0.12,
KOMMYHHKAIIMOHHBIX OIIK-1-H.1)

TEXHOJIOTUI

2. Mecto aucunminnsl B ctpykrype OIIOIT

JucuunimHa «MaremMaTnuka» OTHOCHUTCA K  0Os3aTebHONM YacTH  OCHOBHOM
npodeccroHambHOI 00pa3oBaTenbHOI MporpaMmsbl Oakanaspuara (51.0.12).

3. O0béM AUCHUIIMHBI U BUABI Y4eOHOH padoThI

O6wveM aucuUUIUIMHBI cocTaBmsieT 4 3adeTHple enuHuisl (3ET), 144 akagemMuuecknx 4acoB
(manmee wacoB). JlucrummHa u3ydaercs B 1 cemecTpe.




3.1.Pacnpesnesnernue o0beMa AUCHMILIMHBI 10 BUAAM Y4eOHO# padoThl

. KomndaectBo
Bun yue6HO# paboTh 4ACOB
KonTakTHas padora (Bcero) 42
B mom uucne:
Jlexyuu (JI) 12
Jlabopamopuvie 3ansamus (J13) 24
Koumponv camocmoamensnoii pabomut (KCP) 6
CamocTosiTesbHasi padoTa odyuawomuxcs (CP) 75
KoHTpouanb 27 Dx3ameH
Hroro 144
3.2.PacnpenesieHue y4eOHOIro BpeMeHH 110 pa3jieiaM U TeMam
B TOM YMCJIC
¥
Ne HaumeHoBaHue pa3fenoB U TeM Bcero KOHTaKTHas paboTa =
o
TEMBI 4acoB
J | 13 | KCP | CP %
Z
1 2 3 4 5 6 7 8
Paznen 1 DreMeHThI THHECHHOM anreOpbl
11 OCHOBHbBIC TIOHATHSI CUCTEM JIMHEHHBIX YpaBHCHUH. 20 ) 6 1 11 X
MeTto1bl peleHus
Paznen 2 DieMeHTH MAaTEMAaTHUECKOIO aHaIu3a
2.1. | llpousBoxHas GyHKIHK 18 2 1 11 X
29 Heonpenenennsiit unterpan. Cpoiicta. Metoabl 17 ) 1 10 X
HHTETPUPOBAHS
23 Onpenenennblil uaterpan. Croiictsa. MeToasl 145 2 2 05 10 X
HHTETPUPOBAHS
Pazgen 3 DneMeHTBI TEOPUH BEPOSITHOCTEN M MaTEMAaTHUECKOW CTATUCTUKH
JuckpeTHas cirydaiiHasi BEIWYHHA, €€ YUCIOBBIC
3.1. R ADAKTEPHCTHKH 16 2 2 1 11 X
32 HenpepriBHas cirydyaiiHas BeH4rHA, €€ YACIOBBIC 18 2 4 1 11 X
XapaKTePUCTHKH
33 BapuannonHnsie pagsl pacupeaencaue. [lokazaTenu 135 ) 05 11 X
Bapuaiuu. ['paduueckoe H300paeHue
KonTtpoinp 27 X X X X 27
Utoro 144 12 24 6 75 27




4. CTpyKTYpa U cofepKaHue JUCHUIITHHBI

4.1.Conep:xaHue TUCHHUILINHBI

Pa3nen 1. DieMeHTHI TMHEHHOM anreOphl.

Martpuupl, aeiicteus Hax HuMH. Onpenenutenu |l u Il nopsaka, ux cpoiictBa. CucreMsl
JTMHENHBIX ypaBHeHUH. Metop ["aycca, npaBuino Kpamepa

Pa3nes 2 DneMeHTh MATEMAaTUYECKOTO aHAIM3A.

Oyuknusa.  JuddepennupoBanre GyHKIUM OJHOW MepeMeHHOW. ['eomeTpuueckuii u
MEXaHUYeCKUi cMbIch mpou3BogHOH. [IpaBuna nuddepenuupoBanus. [Ipunoxenus mpou3BoIHON
K uccienoBannio Gpynkiuii. [lepsoodpaznas pynkiuu. HeonpeneneHHblii UHTErpall, €ro CBOMCTBA.
OcHoBHbBIE (HOpPMYIIBI UHTETPUpOBaHUsA. MeToapl uHTerpupoBanus. OmpenencHHbId HWHTETPaL.
[IpunoxeHus onpenenéHHOro HHTerpana.

Pa3nes 3 DnemMeHTHI TEOpUM BEPOSITHOCTEN U MaTEMaTUUECKON CTATUCTUKU

Ciyyaiinple BeIM4YuHbL. UMCIOBBIE XapaKTEPUCTUKU CIIy4alHbIX BEIMYMH BapuanunonHoe
psnsl pacnipeaeneHus. Beibopounblil MeTos.

4.2.Conep:xaHue JeKIUi

Ne HaunmenoBanue nexkuun Komuuectso

/I 4acoB

1 OCHOBHBIE TIOHATHS CHCTEM JINHEWHBIX YpaBHEHUH. MeTo bl peneHus 2

2 [MpousBonHas pyHkuuu. ['eomeTpuueckuii, Guanueckuii 1 OUOIOTUIECKHUIA CMBICI. 2
[IpaBuna u hopmynsl tuddepeHupoBaHus

3 Heonpenenennsiit uarerpan. CoiictBa. MeTopl HHTErPUPOBAHMS 2

4 Onpenenennslii nHTErpas. CBoicTea. MeToapl HHTETPUPOBAHUS 2

5 JluckperHas cinyvaiiHas BEIMUNHA, €€ YMCIOBBIC XapaKTEPUCTUKU 2

6 HenpepsiBHast ciydaiiHas BeaWdHHA, €€ YHCIOBBIC XapaKTEPUCTUKU. 3aKOHBI 2
pacnpeneNieHns] HeNpephIBHON CIydaifHOM BEJIMYHHbI
HUroro 12

4.3.Conep:xanue JIaDOPATOPHBIX 3aHATHI
Ne . KonnuecTBo
HanmenoBanune 1abopaTOPHBIX 3aHATHH

/i 4acoB

1 Martpuusl. [leiicTBuUs HaJl HUMU 2

2 Dopmynel Kpamepa. Metox INaycca 2

3 ®Dopmyasl Kpamepa. Meton I'aycca 2

4 [TpousBonHas GyHKIMU 2

5 [TpuiioyxeHue MPOU3BOIHON K MCCIISIOBaHHIO (DYHKIMN 2

6 Heomnpenenennsiii uaterpai. CoiicTBa. MeToIp! HHTETPHUPOBAHUS 2

7 MeToa HHTETPUPOBAHHSI 10 YacTSM B HEONIPEIeJICHHOM HHTErpae 2

8 OnpeneneHHbIH HHTErpal. MeTo1bl HHTETPUPOBAHHUS 2

9 JuckpeTHas ciayyaiiHasi BeJIMUUHA, €€ YUCIOBbIE XapaKTEPUCTUKHI 2

10 | HenpepbiBHasi ciiyuaiiHas BeJIM4KHA, €€ YUCIOBbIC XapaKTepuCcTUKH. HopmanbHbIi 2
3aKOH pacipeieIeHus

11 | BeruncneHne XapaKTepPUCTHK CIyJaifHbIX BEJIMYHH 2

12 | BapuauuoHHble psibl pactpezesienue. [lokasarenu apuarmu. I'paduueckoe 2
n300pakeHne
HTroro 24

4.4 Conep:xaHue NPaAKTHYECKUX 3AHATUI

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



4.5.Buabl 1 coepkaHne caMOCTOSTEIbHOH PadoThl 00y4aoIIuXCst

4.5.1. Buabl caMoCTOSITeIbHOI padoThl 00y4arOIIMXCs

. Konnaectso
Busr camocTosTensHON paboThI 00yUaIOMIHUXCS
4acoB
[oaroroBka oryera Ha 1aOOPATOPHOM 3aHSITUU 20
BeimonHeHre MHAMBUAYaIbHOTO JOMAIIHETO 3a1aHHs 16
IToaroToBka K TECTUPOBAHUIO 19
CaMocCTOosATeIbHOE U3YUEHHE OTIEIbHBIX TEM U BOTIPOCOB 20
Hroro 75
4.5.2. Copep:kanue caMOCTOSATEJIbHON Pad0Thl 00y4arOIIMXCH
No KomunyecTBo
HanmenoBanue tem
/I 4acoB
1 Martpunpbl. J[eHcTBUSA Hal HUMHU 4
2 ®dopmyasl Kpamepa. Meton 'aycca 4
3 ®dopmyasl Kpamepa. Meton 'aycca 3
4 [IpousBoHas HYHKITUH 4
5 [IpniokeHre MPOU3BOTHON K MCCIIECIOBAHUIO () YHKITHI 4
6 HaxoxaeHre npou3BOIHBIX 3
7 Heonpenenennsiil uarerpai. CrodictBa. MeTo bl HHTETPUPOBAHUS 4
8 MeTo/1 MFHTETrpHPOBAHHS 110 YaCTsIM B HEONIPEISJICHHOM MHTETpaJie 3
9 OmnpeneneHHblii HHTErpajl. MeTo 1l HHTETPUPOBAHUS 4
10 | IpwioxkeHue oNpeeTIeHHOT0 HHTErpalia K BEIYHMCIICHHIO TUIONIAJIeH TIIIOCKUX (Guryp 4
11 HaxoxxaeHne HHTErpaioB 3
12 | JiuckpeTHas ciaydaiiHasi BEIMUNHA, €€ YNCIOBbIC XapaKTEPUCTUKU 4
13 | HenpepsiBHast cirydaifHast BeIM4KHA, €€ YNCIOBBIE XapakTepucTHKH. HopmanbHbIH 4
3aKOH paclpeieTIeHuUs
14 | BeruncieHne XapakTepUCTHK CITyJaifHbIX BEINYNH 3
15 | Bapuaunonnsle psiasl pacnpeznenenue. [lokasarenn Bapuanmu. I'paduaeckoe 4
n300paKeHHe
16 | I'eHepaibHas COBOKYIHOCTh. BbOOpKa. JIMCKpETHBIN 1 HHTEPBAIBHBIN PSIBI 4
pacnpeseneHus
17 | Beiuncienne XapakTepUCTHK BEIOOPKH 4
18 | UtoroBoe TectipoBaHue 4
19 | Pemenne cucteM JMHEHHBIX YpaBHEHHUH 3
20 | Pemenue 3asau nudQepeHIMPOBAHNS M HHTETPUPOBAHUS 4
21 | Pemienue 3a/1a4 TEOPHH BEPOSITHOCTEH M MaTEMaTHIECKON CTAaTUCTUKU 4
Hroro 75




5. YueOHO-MeTOANYeCcKOe o0ecnieyeHue CaMOCTOSITeIbHOM paboThI 00y4aroIuXxXcs
10 JMCHHUIIHHE

YyebHo-MeToandeckue pazpadorku umerorcss B Hayunoit bubimmoreke ®I'bOY BO IOxHo-
Vpansckuit FAY:
5.1 BepecueBa, M.B. Maremarnka. MeTogudeckue ykKa3zaHHUs K JJAOOPATOPHBIM 3aHATHSAM IS
o0y4Jaromuxcs 1Mo HarpapieHuIo nmoarotoBku 35.03.07 TexHnonmorust mponu3BOICTBA U NEPEepadOTKU
c/x mponykuuu, npodwib TexHomorus NpPOU3BOJACTBA, MEpepabOTKH U XpaHEHUS MNPOAYKLUU
JKUBOTHOBOJICTBA ¥ PACTCHHEBOJACTBA, YpPOBEHb BHICIIEro oOpa3oBaHus OakamaBpuar, (opma
obyuenusi ouHo-3aouHas/ U.B. bepecnera. — Tpounk: 'bOY BO HOxno-Ypansckuii T'AY, 2020. —
46 c. — Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf

5.2 bepecuepa, 1.B. Maremaruka [OnekTpoHHBINH pecypc] : MeToauueckne peKoMeHAaluu o
OpraHu3aIlMi CaMOCTOSTENFHONW paboThl o0ydJaromuxcsi mo HampasieHuto moxarotoBku: 35.03.07
TexHonorus: MPOU3BOACTBA U MEePepadOTKH C/X MPOMYKIUH, poduis TexHOIOrus: Mpou3BOACTBA,
nepepadoTKU U XpaHEHHUs MPOAYKIIMU >KMBOTHOBOJICTBA U PACTCHHEBOJICTBA, YPOBEHb BBICIIETO
obOpasoBanust  OakanmaBpuar, Qopma o0OydeHus: ouHo-3aouHast/coct. W.B. bepechesa.—
Tpowunk:FOxHO-Ypanbckuit I'AY, 2020. — 41c.- Pexxum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=2842.

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

6. DoHJ OLIEHOYHBIX CpPpE€aACTB 1Jisl IPOBEACHUS l'lpOMe)K)’TO‘{HOﬁ aTrrecranmumn oﬁyqamumxca
nmo AMCHMIIIMHE

JIy1st yCTaHOBJICHHSI COOTBETCTBUS YPOBHSI MOATOTOBKH 0oOydvaronuxcsi TpedoBanusim O@I'OC
BO pazpabotan (oHI OLIEHOYHBIX CPEACTB IS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M MPOBEICHUS
MIPOMEKYTOUHOM aTTeCTaluu OOydJarmmxcss 1Mo AuciuIuinHe. DOOHA OIEHOYHBIX CPECTB
npezacrasieH B [IpunoxeHun.

7.0cHOBHAsA M 10NOJTHUTE/IbHASI yUeOHasi IuTepaTypa, HeoOXoauMas 1Jisi OCBOCHHS
AUCHUILINHBI

OcHoBHas U JOTIONHUTEbHAS yueOHas IuTeparypa uMmeercs B Hayunoit 6ubnmoreke u
ANEKTPOHHOU MH(pOpMaImoHHo-o0pazoBatenbHOM cpeae PT'EOY BO HOxuo-Ypansckuii [AY.

OcHoBHas:

1 banaun, K. B. Beicimas maremaruka : yue6nuk / K. B. bannun, B. H. banueikos, A. B.
Pyxocyes ; mox obuieit penakuueit K. B. banauna. — 2-e u3na., crep. — Mocksa : @JIMHTA, 2016.
— 360 c. — ISBN 978-5-9765-0299-4. — Tekcr : »nekTpoHHBIH / JlaHb : AIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/84348 (nmara oOparieHus:
26.04.2020). — Pexxum gocTyma: i aBTOPHU3. TOIb30BaTEIICH.

2 KysnenoB b. T. Maremaruka [Onexrponnsiii pecypce] / B.T. Ky3unenos - Mocksa: FOnuTH-
Hana, 2015 - 719 c. - Hoctyn k momHoMy TekcTy ¢ caiita ObBC VYHuBepcurerckas OuOIMOTEKA
online: http://biblioclub.ru/index.php?page=book&id=114717.

JlonmosHUTEAbHASA

1 3amayHuK MO BBICIIEH MaTeMaTuKe Ui BYy30B [DneKTpoHHBIH pecypc]: / [B. H. 3emckoB,
C. I Kanbnei, B. B. Jlecun u np.] ; noxn pea. A. C. Ilocnenosa - Mocksa: Jlaus, 2011 - 512 c. -
Hocryn K IIOJIHOMY TEKCTY c caira 9BbC
Jlanb:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1809.

2 MarseeBa T. A. Maremaruka [Onekrtponnsiii pecypc] / T.A. MarseeBa; H.I. PoikkoBa;
JI.B. llleeneBa - ExarepunOypr: M3narenbctBo Ypansckoro ynusepcutera, 2014 - 217 c. - Jloctyn
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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
http://biblioclub.ru/index.php?page=book&id=114717
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1809

K MIOJTHOMY TEKCTY c caita 9bC YHuBepcurerckas oubmmorexa
online: http://biblioclub.ru/index.php?page=book&id=275826

3 Tyran6aeB A.A. OcHOBBI BbICIIEH MareMaTuku [DnekTpoHHbIH pecypc]: / A.A. Tyran6aes
- MockBa: Jlawb, 2011 - 490 ¢ - [Jocrym Kk mnonHoMy Tekcty ¢ caiita ObC
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 AOCTyna K yueOHO-METOUYECKUM pa3paboTkam https://roypray.pd

OBbC «M3narenbctBo «Jlanby» — http://e.lanbook.com

OBbC «YuuBepcuterckas oubmmoreka online» — http://biblioclub.ru

Hayunast anekrponnas 6ubnuoreka «eLIBRARY.ruy

o

9. MeToauyecKkue yKazaHus 1Jisl 00y4alouXcsl 0 0CBOEHUIO THCIUIITHHbI

YyeOHo-MeTOIMYECKHE pa3pabOTku uMeroTca B HayuHoil OmOinoTreke M 31€KTpOHHOU
uH(popMalnoHHo-o0pazoBarensHOU cpene PI'BOY BO I0xno-Ypansckuit [AY.

9.1 Bepecnea, 1.B. Matemaruka. [DnekTpoHHBIH pecypc]: Meroandeckue ykasaHus K
71a00PaTOPHBIM 3aHATHAM ISl 00YYAIOIIUXCS 10 HanpaBieHuio moAroToBku 35.03.07 Texnonorus
MIPOM3BOJICTBA U MEPEPAOOTKHU C/X MPOLYKIHH, TPOPHiIh TeXHOIOTHS POU3BOACTBA, TIEPEePabOTKU
U XpaHEHUs MPOAYKIMU >KMBOTHOBOJICTBA M PACTEHHEBOJACTBA, YPOBEHb BBHICIIEr0 OOpazoOBaHUs
OakamaBpuat, ¢popma oOydeHus ouno-zaounas / VM.B. bepecueBa. — Tpounk: 'BOY BO HOxHo-
Vpansckuii 'AY, 2020. — 46 c. — Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=2842.
http://nb.sursau.ru:8080/localdocs/ivm/01046.pdf

9.2 bepecuena, 1.B. Maremaruka [D1eKTpoHHBIH pecypc]: MeTtonndyeckre peKoMeHAaluu
10 OpPraHU3allU CaMOCTOSTENIbHON paboThl 00yJaroUXCs 110 HanpaBieHUo noaArotoBku: 35.03.07
TexHonorus MPOU3BOACTBA U MepepaboTKH ¢/X MPOAYKUUH, Mpoduiab TeXHOIOTUs NMPOU3BOICTBA,
nepepaboTKU M XpaHEHMs] MPOAYKLHU >KMBOTHOBOJCTBA M PACTEHHEBOJCTBA, YPOBEHb BBICILIETO
oOpa3oBaHus OakanaBpuaT, popma oOyueHus: ounas./coct. M.B. bepecneBa.— Tpounk:tOxHo-
VYpansckuit [AY, 2020. — 41c.- Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=2842.
http://nb.sursau.ru:8080/localdocs/ivm/01047.pdf

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYIIECTBJICHHH 00pPa30BaTeIbHOIO
npouecca no JMCHUILVINHE, BKJIYas NMepedyeHb NPOrpaMMHOro odecredyeHns
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubimoreke ¢ TEpMHHAIBHBIX CTAaHLIMN MPEAOCTABISAETCS JOCTYN K Oa3am
JAHHBIX:

1. «Texakcnept: ba3oBble HOpMaTUBHBIE JOKYMEHTBI»

2. «Texokcnepr: [Tumesast MPOMBIIIEHHOCTH)

3.  «CenbX03TeXHUKa

4.  «Koncynbrantlliroc»

5. OmnextpoHHbld  Katajnor  MHcTHTyTa  BETEpHMHAPHOM  MEIWIIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl 1VM1.xsl+rus.
[IepeueHs mporpaMMHOTo 0O€CTIeYeHH s, UCIIOJIb3YEMOTO MPU OCYIIECTBICHUU
06pa30BaTeanoro nmpomnecca no JUCHUIlInHaM.

1. [TporpamMmMHOe obecrieueHre 00IIero Ha3HAYCHUS

1.1 OnepanuonHas cuctema 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 Oducusrii maker Microsoft Office
1.3 [Iporpammeriii komIuieke it TectupoBanus 3HaHuN MyTestXPRo 11.0
1.4 AnTuBupyc Kaspersky Endpoint Security

11. MarepuajbHO-TeXHHYECKas 0a3a, He0OX0AMMAas IJIsl OCYHIECTBJIEHHUsI 00Pa30BaTEeILHOI0
npoiecca no JMCUMIINHE

Y4yeOHble ayauTOpuM Ui TPOBedeHUs] 3aHATHH, NMPeAyCMOTPEHHBIX NPOrpamMMoON,
OCHaIlleHHbIe 000PY10BAHMEM H TeXHHYECKHMMH CPeICTBAMHU 00y4eHHs

VYyeOHnas aymutopuss Ne 403 nans mpoBeneHHs y4eOHBIX 3aHSATUN, OCHAICHHAs
000py/I0BaHNEM M TEXHUYECKHUMHU CPEICTBAMU IS BBITIOJIHEHUS J1a00paTOPHBIX padoT.

IMomenenus 1yl CAaMOCTOSATEILHOI PadoThHI 00y4AKO M XCS

ITomemenune Ne 412 JUISL  CaMOCTOSITEIIbHOM pa0OThl, OCHAIEHHOE KOMITBIOTEPHOU
TEXHUKOW C TojaKiIoYeHrueM K cetu «MHTepHeT» M obecredyeHueM JA0CTyna B 3JIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHyto cpeny @PI'BOY BO FOxHo-Ypansckuii [AY.

Ilomemenne s XpaHeHMsIT M NPOPHIAKTHYECKOro 00CIyKUBAHMA Y4eOHOro
odopynoBaHus

[Tomemenne Ne 415 - momemieHue Ui XpaHEHHs] U MPO(UIAKTHYECKOTO OOCITY)KUBaHUS
yueOHOro 000PYIOBaHHUS.

Ilepeuenns ocHoBHOro odopymoBanusi: HoyrOyk Lenovo G570, mpoekrop ViewSonic
5211. docka aynuropHasi.
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IMTPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJICTB
JUISl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOBEAEHUS IIPOMEKYTOYHON aTTECTALlUN

oOyJaromuxcs
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4.1

4.2

COJAEPKAHUE ITPUJIOXKXEHUSA

KoMmmneTeHmun u WX WHIUKATOPHI, (OPMHpPYEMBIE B MPOIECCE OCBOCHUS
JUCIUTIAHBI

[Toka3zarenwn, KpuUTepUM W IIKaJa OLCHUBAHUS WHAUKATOPOB JOCTHKCHHS
c(hOpMHUPOBAHHOCTH KOMITETEHIUI

TunoBble KOHTPOJIbHBIC 33/laHus U (WJM) MHBIE MaTepHabl, HEOOXOIUMBIC IS
OLICHKM 3HAHWUW, YMEHHH, HaBbIKOB U (WJIM) ONBITa JEATEIbHOCTH,
XapaKTepU3yIIKMX CcHOPMUPOBAHHOCTh KOMIIETEHLIIUMA B MPOLIECCE OCBOCHUS
JUCITUTUIAHBI

Metonuueckrue MarepHralbl, OIpeaeIISIoIne IPOoLEeayphl OLIEHUBAHUS 3HAHUM,
YMEHHUIA, HABBIKOB U (MJIM) OTBITA ACSITEILHOCTH, XapaKTePU3YIOIINX
c(hOpMUPOBAHHOCTH KOMIIETEHIIHIA

OreHOYHBIE CPEACTBA JUISI POBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

4.1.1 Bompocsl 1jisi CaMOCTOATEIBHOTO U3YYEHHSI TEM AUCIMILITUHBI

4.1.2 Oruer o mabopatopHoii paborte

4.1.3 TectupoBaHue

4.1.4 WuauBuayalibHbIC JOMAIIHUE 3a1aHUS

[Tpoueaypsl ¥ OLIEHOUHBIE CPEICTBA AJIs TPOBEACHUS IPOMEXKYTOUHON aTTeCTallun
4.2.1 Dx3ameH

12
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14

15

15

15
15
22
36
38
52
52



1 KomneTeHUMH U MX HHAMKATOPHI, (popMupyeMble B mpoiecce 0CBOCHUS

OIIK-1. CriocoOeH pemiath THIIOBBIC 33/1a4 MPOPECCHOHATBHON JCSITEILHOCTH HA OCHOBE
3HAHUUA OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX, €CTECTBEHHOHAYUHBIX U 001Ienpo(dhecCHOHATBHBIX

AUCHHUITINHbI

JAUCHUIIIMH ¢ TPUMCHCHUCM I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaL[I/IOHHbIX TEXHOJIOTHH.

®Dopmupyemsie 3YH

HanmenoBanue
OIICHOYHBIX CPEJICTB

Konu 2
HaWMEHOBaHHUE g CE
MHIAKATOpa § g E
TOCTHXKCHUA g ; s
KOMIIETCHLUH 3HaHUS YMEHUS HABBIKH c;s €9
e
E =
na-1 OIIK-1 | Obyuarommiics OO0y4atomtmiics Oobyuarommiics TectupoBanme, | Dx3ame
Pemaer  TumoBEIe | DOJDKEH 3HATH | JOJDKCH YMETb | JOJDKEH BJIAJICTh OTYeT 1O H
3amaun OCHOBHBIC 3aKOHBI | peliaTh  THIIOBBIC | HABBIKAMH PEIICHUS | J1abOpaTOpHOM
npoeCCUOHANTBHON | MaTeMaTHUYCCKHUX, 3aaun THUIOBBIX 3amau pabore,
JESTETbHOCTH  HA | €CTECTBCHHOHAYYH | MPO(PECCHOHANBHON | MPOPECCHOHANBHOW | WHIWBUAyabH
OCHOBE 3HaHUI | BIX JMUCHUIUIAH | JCATCIIbHOCTH  HA | JCATCIBHOCTH  HA | bIC TOMAIIHUC
ocHoBHBIX 3akoHOB | (b1.0.12, OIIK-1- | ocHOBe 3HaHUN | OCHOBE 3HAHUU 3a7laHus
MaTeMaTU4eCKHuX, 3.1) OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYH MaTeMaTHIECKUX, MaTeMaTHIECKUX,
BIX JUCHUIUIAH C €CTeCTBCHHOHAYYH | €CTECTBCHHOHAYYH
IPUMEHCHAEM BIX JTUCTIHAIUIAH | BIX JTUCTIATUTHH
HHPOPMAINOHHO- (b1.0.12, OIIK-1- | (b1.0.12, OIIK-1-
KOMMYHHUKAIIHOHHEI V.1) H.1)
X TEXHOJIOTUH
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2 loka3aTe/in, KPUTEPUH U IIKAJIA ONEHUBAHUSA HHIUKATOPOB JIOCTHKEHUS] KOMIIETEHIIU
OIIK-1. CnocobeH pemarh THUIOBBIE 3a1adyd MPOGEeCCHOHATBHOM JCSITEIBPHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MATEMAaTHYCCKUX, CCTECTBCHHOHAYYHBIX H OOHICTPOeCCHOHATHHBIX
JUCLUILIMH C IPUMEHEHHEM HH()OPMAIIMOHHO-KOMM YHUKAIITMOHHBIX TEXHOJIOTHA.

[Tokazarenu Kpurtepun u mkana orieHIBaHUS pE3yNbTaTOB 00YUICHHUS TI0 IUCIATIIIHE
OTICHUBAHUS
(DopmupyeMble Henocrarounsrit JocTrarounslii Cpenuuit Beicokuit
3YH) YPOBEHb YPOBEHb YPOBEHb YpOBEHb
b1.0.12, OIIK-1 - | OGyuaromuiicst He Ooyuatowmuiics cnabo OO0yuaromuiics ¢ OOyyatonuiicst ¢
3.1 3HAaeT OCHOBHBIE 3HaeT OCHOBHBIE HE3HAYUTEIbHBIMHU TpeOyeMol CTEIEeHbIO
3aKOHBI 3aKOHBI OIIMOKaMHU U MOJTHOTHI ¥ TOYHOCTH
MaTeMaTHYECKHX, MaTeMaTHYeCKHUX, OTJICNILHBIMU MPOOEIaMK | 3HACT OCHOBHBIC
€CTECTBCHHOHAYYHBIX €CTCCTBEHHOHAYYHBIX 3HAaeT OCHOBHBIE 3aKOHBI | 3aKOHBI
JUCITATUTAH JUCITUTUTHH MaTeMaTHYECKHX, MaTeMaTHIECKHX,
€CTECTBEHHOHAYTHBIX €CTeCTBCHHOHAYIHBIX
JUCITUTUTHH JACITUTUTAH
b1.0.12, OIIK-1 - | OGy4atommiicsi He OO6yuarommutics cnabo OO6yuaromutiics ¢ OO6yuaromuiicst ymeer
Vi1 YMEeT pelIaTh THIIOBEIC | yMEeT pemarb HE3HAYUTEITHLHBIMU peuIaTh THIIOBBIC
3a1a4n THIIOBBIE 33141 3aTPYIHCHUSIMH  YMEET 3a1a4M
npo¢heCCHOHALHOU npodeCCHOHATBLHON pelaTh THIOBBIC 3a7a4u | IpodeccroHaIbHOI
JIEATEILHOCTH Ha JIEATEIBHOCTH Ha npodeCCHOHATEHON JIEATEIBHOCTH Ha
OCHOBE 3HAHMIHA OCHOBE 3HAHMIA JIEATEIBHOCTH Ha OCHOBE | OCHOBE 3HAHHIT
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3HaHHUH OCHOBHBIX OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX, MaTeMaTHYECKHUX, 3aKOHOB MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYTHBIX MaTeMaTHIEeCKUX, €CTeCTBEeHHOHAYIHBIX
JACITUTUTAH JUCITUTUTHH €CTeCTBEHHOHAYTHBIX JUCITUTUTAH
JIUCITUTUTAH
b1.0.12, OIIK-1 - | OOyu4arommuiicst He OO6y4atomnmmiicst cadbo OOyJatoniuiicst Bageer OO6yuaromnmiics
H.1 BIIaJiceT HaBBIKAMU BlIaJiceT HaBBIKAMH METOJIaM1 HaBBIKAMH CBOOOTHO BJIaJieeT
pEIIeHHs THTIOBBIX PEIICHHS THIIOBBIX pEIICHHS TUIIOBBIX 3a/1a4 | HABBIKAMH PEIICHHS
3amay 3amau npodeCCUOHANTBHOM THIIOBBIX 32134
poeCCHOHATBHOMN npodeccnoHanbHOMI JIESITeIbHOCTH Ha OCHOBE | MpodeccHoHaIbHON
JEATENILHOCTH Ha JIEATEIBHOCTH Ha 3HaHHUH OCHOBHBIX JIEATENLHOCTH Ha
OCHOBE 3HaHUI OCHOBE 3HaHUM 3aKOHOB OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX, OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX, MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX MaTEeMaTHYECKUX,
€CTeCTBCHHOHAYYHBIX €CTECTBEHHOHAYTHBIX JIUCITUTUTAH €CTeCTBCHHOHAYTIHBIX
JUICITUTITAH JIUCITUTUTAH JIUCITUILTAH

14




3. TunoBble KOHTPOJIbLHBbIE 3aaHUsI M (WJIH) MHbIE MATEPHUAJIbI, HEOOXO0AMMBbIE J1JIs1 OLlEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITeJbHOCTH, CQOPMHUPOBAHHBIX B IpoLecce
OCBOEHHS THCIHUITUHBI

TumnoBsle KOHTPOJIBHBIC 3alaHWA U MaTCpUalbl, H€O6XOI[I/IMBIe JJIs1 OOCHKH 3HaHPIfI, YMGHI/Iﬁ u
HAaBbIKOB, COJCPIKATCA B y‘le6HO'MCTOI[I/ILIeCKI/IX pa3pa60TKax, IMPUBCACHHBIX HUXKCE.

1 bepecnera, 11.B. Maremaruka. Metoaudeckue yka3aHus K JaOOpaTOPHBIM 3aHITHAM IS
o0ydJaronuxcs 1o HampabiieHuto moarotoBku 35.03.07 TexHoIOTHS MPOU3BOJICTBA U MEPEepabOTKH C/X
npoaykuuu, npoduns TexHoaorus Npou3BoOACTBa, NEPePadOTKU U XPaHEHHSI IPOTYKIIUU
YKUBOTHOBOJICTBA M PaCTEHUEBO/ICTBA, YPOBEHB BBICIIET0 00pa3oBaHus OakanaBpuar, popma o0yueHus
ouHo-3aoyHast / .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 bepecHesa, 11.B. Maremaruka [D5neKTpoHHbIH pecypc] : MeTondyeckue peKoMeHAalNH 10
OpraHMu3ali CaMOCTOSATEIbHON PabOThl 00yUarOUIMXCs [0 HAIlpaBJIEHUIO MoAroToBku: 35.03.07
TexHoNOTHsI MPOU3BOICTBA U EPEPAOOTKU C/X MPOAYKIHH, TPOopHis TeXHOIOTHS IPOU3BOJICTBA,
nepepadoTKU U XpaHEHHsI MPOAYKIIUH )KUBOTHOBOJICTBA U PACTEHUEBOJICTBA, YPOBEHb BHICLIETO
oOpa3oBanus OakanaBpuar, opma oOydeHnus ouno-3aounasi/coct. M.B. bepecneBa.— Tpounik: FOxHo-
Vpansckuii 'AY, 2020. — 41c.- Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=2842

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

4 MeToau4ecKkue MaTepUAJIbl, ONPeIesiolHe MPoueaypsl OlleHUBAHUS 3HAHU, yMeHHii, HABHIKOB H
OMNbITA 1EATEJIHLHOCTH, XapPAKTEPU3YIOIIUX ITATBI

(¢opMupOBaHUS KOMIIETEHIN

B nanHOM pasznene mpeacTaBleHbl METOJMYECKHE MaTepHaibl, ONpPEIeNSIoNMe Mpoleryphl
OLICHUBAaHUA 3HaHHfI, YMeHI/II\/'I, HAaBBIKOB W OIIbITa ACATCIBHOCTH, XaAPAKTCPU3YIOIINUX 0a30BLIl dTan
dopMHpoBaHUs KOMIETeHUMH 1o aucuuminHe «MareMaTukay, NpHUBEIEHbl NPUMEHUTENIBHO K
KaXXI0MY U3 HMCIIOJIB3YEMbIX BUJ0OB TCKYIIECTO KOHTPOJIA YCIICBACMOCTHU U HpOMGX(YTOHHOﬁ aTTecranmuu
oOyJaromuxcs.

4.1 OueHo4HbIe CPeACTBA IJIsl MPOBeeHHs TEKYIEro KOHTPOJIsSI yCIeBaeMoCTH
4.1.1 Bonpochl 111 CAMOCTOSITEILHOTO M3y4YeHHUsI TeM JMCHUTIIMHbI

BOHpOCBI AT CaMOCTOATCIIBHOTO M3YUYCHHA TEM JUCHUIIIIMHBI IMOMOTIYT O6y‘IaIOHH/IMC$[ npu
CaMOCTOSITENIbHOW MOJTrOTOBKE K SK3aMeHy. Bompochl A caMOCTOSTENBHOIO HU3YyYeHHs TeM
JAUCHOUIINIMHBI MOXHO INPUMEHATD JJIsI CAMOOLICHKN YCBOCHUS TEM AHUCIUIIIIMHBI. OTBeT Ha BOITPOCHI 110
TEME  OLIEHUBACTCS  OLEHKOW  «OTIMYHO»,  «XOPOUIIO»,  «YyJIOBJIECTBOPUTEIBHO» WU
«HEYIOBJIETBOPUTEIHLHO.

Ne OrneHOYHBIE CpeICTBa Kox n HanmeHnoBanme
WHAWKATOPa KOMITETEHITUN
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Tema 1 Matpuupl. [eiicTBust Hag HUMH

Nook~wbhr

CoopmynupyiiTe onpeaeseHie MaTpHUIbl, ee pa3Mep U SJIEMEHTHI.

Kak Ha3pIBaroT AMaroHamIy MaTPHIbI?

Kakne MaTpHIbl Ha3bIBAIOT PaBHBIMU?

Yro Takoe KBaApaTHas, AMaroHaIbHas, CAMHUIHAS MATPULBI?

Yro Takoe TpeyroipHas W HyJeBas MaTPHIbI?

UYro Takoe BEKTOP-CTOJIOCTI, BEKTOP-CTPOKa?

Kak onpenensercs Marpuna 1-ro nopsiika, TpaHCIIOHUPOBaHHAS
Matpuna’?

Kak npounsBectu ciaoxeHHE MaTPUIl 1 YMHOKEHUE MaTPHILIBI HA YHACIIO?
Kak naiitu npoussenenue 2-x Matpun?

NJ-1 OIIK-1 Pemaer TumnoBeie
3371241 po(heCcCHOHATBLHOM
JIESITETFHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBEHHOHAYYHBIX TUCIUILIHH
C IPUMEHEHHEM
nHpopMannoHHoO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

Tema 2 ®opmynsl Kpamepa. Meron 'aycca

N

Yto Ha3bIBAIOT CUCTEMON JTUHEHHBIX YPaBHEHUN?

Kaxkoli Bun nmeer MaTpuuHas (opMa CUCTEMBbI JINHEHHbBIX YpaBHEHU?
YeM 0TIHMYArOTCSA OCHOBHAS M paCIIUPEHHAs MaTPULIBI CHCTEMBI
JIMHENHBIX YpaBHEHUN?

ChopmynupyiiTe MOHATHS: pEIICHUE CUCTEMbI TMHEHHBIX YPaBHCHHH,
COBMECTHAs, HECOBMECTHAs CUCTEMBI.

UTo 3HAUUT PEIIUTh CUCTEMY JIMHEHHBIX ypaBHEHHI? UTo Takoe
OIpeieNeHHasl, HEONPEAEICHHAs CUCTEMBI?

Yro npencrasiseT u3 ceds Meton [aycca peleHus CUCTEMBbI JIMHEHHBIX
ypaBHEHUH?

UYro npencrasiseT u3 ceds Mmeron Kpamepa perieHus CUCTeMbl
JIMHEHHBIX ypaBHEHUN?

NJ-1 OIIK-1 Pemaer TumnoBbie
3amauu IpodeccHoHaIFHON
JIESITEIFHOCTH Ha OCHOBE 3HAHMH
OCHOBHBIX 3aKOHOB
MaTEeMaTHYeCKHX,
€CTECTBEHHOHAYYHBIX JTUCIUIUINH
C IPUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOT Ui

Tema 3 Dopmynsl Kpamepa. Metox IMaycca

Nookr~wdE

©

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21,

22,
23.

Chopmynupyiite ompeeneHIe MaTPHUIIBL, €¢ pa3Mep U SJICMEHTHI.

Kax Ha3pIBatoT A1uaroHaiy MaTpuibl?

Kaxue maTtpuiipl Ha3bIBaIOT PaBHBIMU?

Uro Takoe KBajpaTHasi, IMaroHajbHas, EAMHUYHAS MaTpULbI?

Uro Takoe TpeyrojibHas W HyJieBas MaTpULbI?

Yro Takoe BEKTOP-CTOJIOEL, BEKTOP-CTpOoKa?

Kak onpenensercs marpuna 1-ro nmopsaka, TpaHCTIOHUPOBAaHHAS
Matpwuia’?

Kak mpousBecTy ciiokeHHEe MaTpHUIl 1 YMHOXKEHHE MaTPHIIbI HA YUCIIO?
Kaxk HaifTy npousBeneHue 2-x MaTpuIr?

Kakwue BB 3HaeTe IeMeHTapHbIe IPeoOpa30BaHUs MATPHIL?

Kak BeraucIuTh onpeaenuTens KBaapatHod Matpuns (1, 2, 3 mopsinka)?
ChopmynupyiiTe mpaBUIIO TPEYTOIbHIUKA IS BEIYUCICHHS
onpeAenuTens 3 nopsaka.

Hasosute cBoiictBa onpenenures(1-3).

Hasosute cBoiicTBa onpenenutens (¢ 4-ro, KpoMe pasoKeHuUs 110
3JIEMEHTaM CTPOKHU WJIH CTOJIOIA).

Uro Takoe MUHOP, alredpandeckoe A0MoIHEHHE?

Kak npon3BecTH pa3iiokeHHe ONPeIeIuTeNs 10 IeMEHTaM CTPOKHU TN
cronbma?

UYro Takoe BEIpOXKACeHHAs (0COOEHHAS) 1 HEBBIPOXKICHHAS
(HeocobeHHast) MaTpuIlbI?

Chopmynupyiite cBOICTBa BBRIPOKICHHON M HEBBIPOXKICHHON MATPHII.
Uro Takoe mpucoeANHEeHHas MaTpuua’?

Yro Ha3bIBaIOT 0OpaTHOM MaTpuLei?

Onpeznenute NOHATHS: PAHT MAaTPHIIBI, 0a3UCHBIA MHHOp, CBOHCTBa
paHra MaTpHULbL.

UTo Ha3BIBAIOT CHCTEMOW TUHEHHBIX YpaBHEHHIA?

Kakoii Bux umeer matpudHast opMa CHCTEMBI IMHEWHBIX YPaBHEHUH?

N/I-1 OIIK-1 Pemaer TumoBbie
3aauu npodeccHoHaIbHON
JIeSITeIbHOCTY Ha OCHOBE 3HAHMH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX TUCIIUILIHH
C IPUMEHEHHEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
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24. YeMm 0oTIMYAIOTCS. OCHOBHAS M paclIMpEHHast MaTPULIbI CUCTEMBbI
JUHENUHBIX ypaBHEHUN?

25. ChopmynupyiiTe HOHSTHS: PELICHUE CHCTEMBI JIMHEWHBIX YPaBHEHHUH,
COBMECTHAsI, HECOBMECTHAS! CHCTEMBI.

26. YTo 3HAYUT PEIINTH CUCTEMY JMHEHHBIX ypaBHeHHN? UTO Takoe
OTIpeZIeTICHHAsA, HEOTIPEAEICHHAsK CHCTEMBI?

27. Yro npencrasisieT u3 ceds MeTox ["aycca peneHns: CHCTEMBI JIMHEHHBIX
ypaBHEHHI?

28. Uro mpencrasinseT u3 ceds merox Kpamepa pemeHns CUCTEMBI
JIMHENHHBIX ypaBHEHUN?
Yrto mpencraBiser M3 cedsd MaTpUYHBIA METOJ PEIICHUS CHCTEMEI
JIMHEHHBIX YpaBHEHUN?

Tema 4 IlpousBomHast GyHKIMU

1.ChopmynupyliTe onpeaeneHre Ipon3BoIHOM (hyHKIUH.

2. CchopmynupyiiTe IpaBmiia HAXO0XKIECHHS TPONU3BOIHBIX

3. 3anmmmTe GOPMYIIBI IPOU3BOJHBIX 3IEMEHTAPHBIX (QYHKIIHH.

4. Yro HazweBaOT auddepeHnuanom GyHKImIn?

5. Uemy paBeH quddepeHnnan aprymeHTa’?

6. 3anummTe GopMyITy MTPUOIIDKECHHOTO BBIYHCIICHHS 3HAUCHNS (DYHKIMU B
TOYKE

NJ-1 OIIK-1 Pemaer TumnoBbie
3371241 Ipo(heCcCHOHATBLHOM
JIESITETFHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTeCTBCHHOHAYYHBIX JTUCIATLIINH
C IpUMCHEHHEM
nHpopMannoHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

Tema 5 TIpuiosxeHne MPOU3BOIHON K UCCIIETOBAHUIO (DYHKLIUI

1.Copmymupyiite mpasmito Jlomurans.

2.HazoBure ycioBue Bo3pacTaHUs (yHKIHH.

3. HazoBure ycrmoBue yObIBaHUS (pyHKITHH.

4. HazoBute ycinoBue dKCTpeMyMa (QyHKIUH.

5. ChopMynupyiTe aaropuT™M HAXOXKICHUS HAMOOJBIIETO U HAMMEHBIIICTO
3Ha4YeHUH QYHKIMHU Ha OTPE3Ke.

6. ChopMyaupyiTe aaropuT™ UCCIIeAOBaHMS (DYHKIIMUA HA BBITYKIOCTb.

7. ChopMyaupyiTe aaropuT™M HAXOXKICHUS TOYEK rmeperuda QpyHKIIUH.

8. Chopmynupyiite 3Tarbl MIaHA UCCICIOBAHUSA (PYHKIIUH

N/I-1 OIIK-1 Pemaer TumoBbie
3aauu npodeccHoHaIbHON
JIeSITEeIbHOCTY Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHX,
€CTECTBEHHOHAYYHBIX TUCIUILINH
C IPUMEHEHHEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

Tema 6 HaxoxeHue npou3BOJHBIX

1. Yto Ha3bIBAIOT (PyHKITHEH?
. Kak onpenenunts, Bo3pacTaromias win yobiatomas GyHKIus?
. Chopmynupyiite OHSITHE OTpaHUYCHHAS ()YHKIIHS.
. Kakas dyHkuus Ha3bIBaeTCs 2eMeHTapHO#?
. UeMy paBHBI CyMMa U IIPOU3BECHNE OECKOHEYHO MAJIBIX (DYHKIIMHA?
. UeMmy paBeH mpe/ies Mpou3BeIeHUs IBYX (HYHKIHNA?
. ChopmynupyiiTe IepBBIN 3aMeUaTeIBHBIHN MPEIET.

8. Uro Takoe mpupaliieHue apryMenra, npupamesne QyHkunmn?
[TpousmocTprpoBaTh ¢ MOMOIIBIO PUCYHKA (TpadUECKN).

9. Omnpenenure 00nacTpb onpeaeneHus 1 001acTb 3HauYeHNH QyHKIUH.

10. Chopmynupyiite Teopemy Beliepiurpacca o GpyHKINHM, HETIPEPHIBHOM
Ha OTpE3Ke.

11. Yro Takoe apryMeHT U 3Ha4eHue QyHKIHH, rpaduk GyHKIHN?

12. Kakast pyHKIMS Ha3BIBa€TCSI MOHOTOHHO?

13. Kak Haiitu ¢yHKIHIO, 00paTHYIO TaHHON?

14. Yro Ha3pIBarOT IpeAesioM (GyHKINN B HEKOTOPOil Touke?

15. Yemy paBHBI IPOU3BENCHUST OECKOHETHO MaIol (yHKITUN HA YHCIIO U
Ha OTPaHUYCHHYIO (PYyHKIHIO?

16. Uemy paBeH mpezies npousBeaeHust QyHKIIMH Ha OCTOSIHHBIN
MHOXHTENb?

17. ChopmynupyiiTe BTOpOii 3aMeyaTeNIbHBII IpeIes Ipu X—>co.

18. Onpenenuts HENPEPHIBHOCTH (DYHKIUH Yepe3 IpHpalIeHHUE.

19. Kakumu OyayT cyMMa, IpOU3BE/IEHHE M YaCTHOE HEIIPEPhIBHBIX

~N NN bW

NJ-1 OIIK-1 Pemaer Tunossie
3aa9u podeccuoHaIsHON
JIEeSITETHHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX JAUCIUIIINH
C IPUMEHEHHEM
nHpopmMannoHHo-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
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GbyHKIMHA?

20. OnpenenuTb OrpaHUYEHHOCTD JUIsL HEIPEPHIBHOM Ha OTpe3Ke (YHKIHH.

21. Ilepeuncnure crocoOb! 3aanus GyHKINH.

22. Kakast pyHKIHS Ha3BIBa€TCS CTPOr0 MOHOTOHHON?

23. Kakast pyHKIHS Ha3BIBAETCS CIIOKHOM?

24. Kakyto (yHKIHIO Ha3bIBalOT OECKOHEYHO OOJIBIION?

25. Ecnu o - 6eckoHETHO Majas, TO Kakoi Oyzxer ¢pyHkuus 1/a?

26. UeMy paBeH Ipezel YaCTHOTO IBYX (pyHKITHiT?

27. Chopmynupyiite BTOpOH 3aMedaTeNbHbIH mpeaer npu x—0.

28. Uto Ha3BIBAIOT TOYKAMH pa3pbiBa QyHKIHN?

29. Korna HempepsIBHA CIOXHAS QyHKINA?

30. Chopmynupyiite Teopemy bonbiiano-Komu iist HerpepbIBHOM Ha
oTpe3ke (HYHKIIUH.

31. Kak onpenesuTb 4eTHOCTh M HEYETHOCTD (DYHKIMHU?

32. Kak onpenesnuTs NepHoIuuHOCTb GYHKIMN?

33. Yto Ha3bIBaETCsl OKPECTHOCTHIO C IIEHTPOM B TOUKE Xo M PAIHYCOM €7

34. Kakyro (yHKIIHIO Ha3bIBAIOT OSCKOHEYHO MaIoOn?

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

7. Tema 7 Heonpenenennsiit uHTerpan. CoiictBa. MeTo1bl HHTEITPUPOBAHUS NJ-1 OIIK-1 Pemaer TunoBeie
3aauu npodeccHoHaIbHON
. 9 N
1.YT0 Ha3pIBaIOT NIEpBOOOPA3HON PYHKIHHU? JESTENPHOCTH HA OCHOBE 3HAHMI
2. YTo Ha3BIBAIOT HEOTIPEAEICHHBIM HHTETPAIOM KIuu?
N pel P pyrxuL OCHOBHBIX 3aKOHOB
4. Kakue cBOHCTBa HEONIpeIeIEHHOI0 HHTErpasia Bbl 3HaeTe?
MaTeMaTHYECKHUX
5. Kakue MeTo/pI HHTETPHUPOBAHUS BBl 3HaeTe? aTeMaTIreckux,
6. Kakue Gpopmysibl U3 TaOJIUIIBI HHTETPUPOBAHUS BbI 3HaeTe?. CCTCCTBCHHOHAYYHBIX IUCIIILTAH
C IPUMCHEHHEM
HHPOPMALNOHHO-
KOMMYHHUKaIIMOHHBIX TEXHOJIOTHI
8. Tema 8 MeTo HHTErpUPOBAHMSI 10 YACTSM B HEOIIPEIEIEHHOM UHTErpajie NJ-1 OIIK-1 Pemaer TunoBeie
3a7a4M po(heCcCHOHATHLHOM
9 o
1. Kakne MeTo/1I HHTETPUPOBAHUS BbI 3HaETE? JIeSITeTPHOCTH Ha OCHOBE 3HAHHIA
2. Kakue GpopMyJibl U3 TaOJIUIIBI MHTEIPUPOBAHMUS BbI 3HaeTe?
OCHOBHBIX 3aKOHOB
3. UeMm oTiM9aeTcsi METOJ, MHTETPUPOBAHMS TI0 YacTSIM B HEOIIPECIIEHHOM
MaTeMaTHYECKUX,
HHTErpaje OT paHee H3YYEHHBIX METO0B
€CTECTBEHHOHAYYHBIX JAUCIUIIINH
C IPUMEHEHHEM
nHpopmMannoHHo-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
9. Tema 9 OnpeneneHnblii uHTErpan. MeToIbl HHTEIrPUPOBAHUS N/I-1 OIIK-1 Pemaet TumoBbie
3a1a4u npodeccuoHaIbHOI
Lo o o
1.YT0 Ha3pIBaIOT KPUBOJIMHEHHOH Tpanenuei’ JeSTENBHOCTH HA OCHOBE 3HAHMI
2.Yt0 Ha3bIBAIOT ONpPENEIEHHBIM HHTErpanoM?
. . OCHOBHBIX 3aKOHOB
3. Ilo kakoii hopMyJie BEIUHCISIETCS OIIPEAEIeHHbII HHTerpan?
. MaTeMaTH4eCKHX
4. Ilepeuncaure CBONCTBA ONPENEIEHHOIO HHTErpaa. ¢ CCKHX,
5. TlepeunciuTe ¥ OXapaKkTepPU3yWTE METOABl HMHTerpupoBanust B | SCTCCTBCHHOHAYYHBIX JTMCTIMILIMH
ONpENEIEHHOM HHTErpaie. C IPUMEHEHHEM
nHpopMannoHHo-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
10. Tema 10 Ilpunosxenue onpeaeneHHOro uHTerpana k serauciaenuto miomaneit | WJA-1 OIIK-1 Pemaer tunoseie

IUTOCKUX UTYP

1.Yro mpou3oier, ecay NOMEHATh MECTAMHU IpeAeIbl HHTETPUPOBAHUS?
2. YTo npou30iieT, eciy OTPe30K HHTETpUpoBaHus [a,b] pa3ouTh Ha 1Be
4acTU TOUKOH c?

3ama4u npodeccuoHaIbHON
JIESITeIbHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MATCMaTUYCCKUX,
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3. Ecin nonsiHTerpanbHas GpyHKIMs Ha oTpeske [a,b] He MEeHsieT 3HaK, TO
Kakol 3HaK UMeeT uHTerpan?

4.Chopmynupyiite popmyny Hetorona — Jleiibunna.

5. Kak BeMuUCIUTh Tomane (QUrypsl, 3aKIIOUEHHON MEXIy rpadukaMu
IBYX (DyHKIHH?

€CTECTBEHHOHAYYHBIX JTUCLIUILINH
C IPUMEHEHHEM
HHPOPMALNOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOTHI

11. Tema 11 HaxosxaeHue HHTETpajoB N-1 OIIK-1 PemaeT TunoBeie
1. CdopmynupyiiTe NOHATHE IEPBOOOPA3HON (HYHKIIHH. 3a/1a9M IPOdeCcCHOHATBHOI
2. CdopmynupyiiTe NOHATHE HEONPEACISHHOTO HHTETpaa. JEATCTBHOCTH Ha OCHOBE 3HAHMI
3. HasoBure cBoiicTBa HEeONpeIENEHHOTO UHTETpaa.
OCHOBHBIX 3aKOHOB
4. Kakue MeTOIBI MPUMEHSIOTCS Ul MHTETPUPOBAHHS B HEOINIPEICICHHOM
urrerpane? MaTEMaTHYECKHX,
5.  CoopmyaupyiTe NOHATHE ONPEIEIEHHOIO HHTErpaa. CCTCCTBCHHOHAYIHBIX TUCIUILINH
6. HasoBute cBoO¥icTBa ONpPEACICHHOTO HHTETPAIA. C IPUMEHEHUEM
7. B yeM 3aKiI104aeTcsi FeOMETPUUECKUIl CMBICI HHTerpania? MH(POPMAIMOHHO-
8. B uewm 3axmouaercs Qu3HUUECKUI CMBICT HHTETpaia? KOMMYHHUKALUOHHBIX TEXHOJIOIUH
9. Kakne MeTompl NMPUMEHSIOTCS Ul MHTETPHPOBAHUS B ONPEACICHHOM
uHTerpae?
10. Kak mnpuMeHsieTcss MHTerpan Ajisi BBIYMCICHHS IUIOLIAJed IUIOCKUX
¢buryp?
Kak npuMeHsieTcst ’HTerpajl Juisi BRIYUCICHUs] 00bEMOB TeJl BpalleHHst?
12. Tema 12 JluckpeTHas cinydaifHas BEIMYUHA, € YHCIOBbIE XapaKTePUCTUKU N-1 OIIK-1 PemaeT TunoBsle
3aauu npodeccHoHaIbHON
1.Kakas BenuurHa Ha3bIBaeTCA CIydaitHON? JeSITeTHHOCTH HA OCHOBE 3HAHHIL
2. Kakas BennumHa Ha3bIBAE€TCSA JUCKPETHOM?
. OCHOBHBIX 3aKOHOB
3. Kakas BenuumHa Ha3bIBAE€TCS HENPEPBHIBHON?
4. YT0 Ha3bIBAIOT 3aKOHOM paclpeAesieHUs Cly4ailHON BETMINHBI? MATCMATHICCKHX,
5. B KakoM BHJI€ 33/1a€TCs 3aKOH PaclpeeNeHus CTy4aiiHON BETHYUHBI? CCTCCTBCHHOHAYYIHBIX JUCIAIIIINH
6. UTo Ha3pIBaIOT MAaTEMAaTUUYECKUM OXKHUIaHUEM AUCKPETHOM CiydailHON C IPUMECHEHUEM
BEJTMYHMHBI? nH(popMannoHHO-
7. Kakumu cBoiicTBaMu 00J1a1aeT MaTeMaTUIECKOe OXKHUIAHUE CITydaiHOM KOMMYHHKAIIMOHHBIX TEXHOIOTHil
BEITUYHHBI?
8. UTo Ha3BIBAIOT JUCTIEpPCHEl TUCKPETHON CIydaiHON BeTMYUHbI?
9. Kakumu cBoiicTBaMu 0071a1aeT TUCTIEPCHS CITyYaiHON BETUYUHBI?
10. Hammmmure ¢opMyiny Ui HaXOXICHHS CPEIHEr0 KBaJpaTHUeCKOTO
OTKJIOHEHUSI IUCKPETHON CITy4aliHON BEJIMYMHbI
13. Tema 13 HenpepbiBHas ciayvaiiHass BennuuHa, e€ uucnoBble | WJ-1 OIIK-1 Pewaer Tunossie
xapakTepucTuky. HopmanbHbII 3aK0H pacipeneaeHns 3aa4u NpodeccCHoHaTBHON
JIESITeTTHHOCTH Ha OCHOBE 3HAHUI
1.Kakas ciydaiiHas BeTUYMHA SIBISETCS] HENPEPHIBHOM? OCHOBHBIX 3aKOHOB
2. I-Izo HA3BIBAIOT HHTETPAbHOM (yHKIMEH pacIipeneneHus HepephIBHOM MATEMATHYECKIX,
CITy4aiHOW BETHMYHHBI?
3. Yto Ha3bBaIOT QUG GepeHIHaIbHON QYHKIIUCH pacipe e ICHHsI CCTCCTBCHHOHAYIHBIX IMCUHILTHH
HETIPEPHIBHOM CIyYaiHON BETHUMHBI? ¢ IPUMEHCHHCM
4. Hanmmire GpopMyily HaXOKACHHS MaTeMaTHYECKOTO OKHIaHUS MH(POPMALMOHHO-
HENPEPHIBHON CIIy4aiiHON BEJIMYUHBI. KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
5. Harmmmmre popMyity HaX0XKISHHS AUCTIEPCUH HENPEPHIBHOHN CIIydaiHON
BEJIMYHHBI.
6. Hanmmmmre opmyity cBsI3u HHTErpaibHOU 1 tuddepeHnmnansHoi
(yHKIMIA pacTipeieTIeHUs] HeNPEPHIBHOM CITy4aifHOW BEJTMYHMHBL.
7. Hanmmmmre opMyiry HOpMaJIbHOTO 3aKOHA paclpe/ie/IeHUs
HENPEPLIBHON CIy4aiHOW BEIMYMHBI.
8. Harmmmmte opMyiry Hax0XKIeHUS! BEPOSTHOCTH MOTIa/IaHNsl CIIy4aiHOM
BEIMYMHBI B 3aJJaHHBIA UHTEpBAJL
9. Hanmmmmre gopmyiry mpaBuiia TPEX CHIM.
14. Tema 14 Brruucnenne XxapakTepUCTHK CITyYaiHBIX BETHNYUH N-1 OIIK-1 Pemraet TunoBeie

1. TlousaTue cimy4aifHOTO COOBITHS.
2. Bumsl ciydailHbIX COOBITHIA.

337241 NpohecCHoHaTBLHOM
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Kunaccuueckoe onpenenenue coOBITHSI.

CBoiicTBa BEPOSTHOCTH.

BEPOATHOCTHU cnyqaﬁHoro

JACATCIBbHOCTHU HA OCHOBEC 3HAHMI
OCHOBHBIX 3aKOHOB

4. Tlomsitne OTHOCHTENBHOH  4aCTOTBL. CraTtucTudeckoe OIpeencHue MATEMATHYECKHX,
BeposITHOCTH. CBOICTBO yCTONYMBOCTH.
. . €CTECTBEHHOHAYYHBIX JTUCIUILINH
5. TlonsTne cyMMBI CirydaiiHBIX COOBITHH. Teopema 0 BEpOSATHOCTH CyMMBI
HECOBMECTHBIX COOBITHI. ¢ IPUMCHEHICM
6. Tlonnas rpymnma coObiThii. Teopema. MH(OPMAIHOHHO-
7. TIpormBomomnoxHsie coObrThs. Teopema. KOMMYHUKAIHOHHBIX TEXHOJIOT UM
8. HezaBucumple coObrtus. Teopema O BEpOSTHOCTH IIPOU3BEICHHS
HE3aBUCHMBIX COOBITHH.
9. BeposiTHOCTB nosiBIeHHs XOTs Obl 0tHOTO coObITHA. Teopema. HacTHbli
CIIy4ai.
10. 3aBucumble cOOBITHS. Y CIIOBHAs BEepOATHOCTh. Teopema 0 BEpOSTHOCTH
MPOU3BEACHHS 3aBUCUMBIX COOBITHIA.
11. dopmyna nosHOI BEPOSITHOCTH.
12. BeposrtHocTu rumote3. @opmyisr batieca.
13. Kombunaropuka. Pazmemerns 6e3 mosropenuii. [Ipumepsr.
14. TlepectanoBku 0e3 moBTopeHHA. [IpuMepsI.
15. Coueranus 6e3 moBropeHuit. [Ipumepsr.
16. Pa3memenus c noBropeHusMu. [Ipumepsr.
17. Coueranus ¢ noBTopeHusMH. [IpruMepsl.
18. Tlosrophbie ucnbiTanus. Popmyna beprymim
15. Tema 15 Bapuanuonnsie psapl pacnpeaeneHue. Ilokazatenu Bapuauuu. NJ-1 OIIK-1 Pemaer TunoBeie
I'paduaeckoe m3o0paxkenue 3a7a49M Ipo(hecCHOHATHLHON
JIeSITEJIFHOCTH Ha OCHOBE 3HAHMH
i i psin?
1. I3 xakux 4acTeil COCTOUT BapHallMOHHBIH psin’ OCHOBHBIX 32KOHOB
2. Kakue nmokazarenu Bapuaiuu Bbl 3HaeTe?
N MaTeMaTHYeCKHX,
3. Oxapakrepu3yiTe TOHATHE BapUAHT.
€CTECTBEHHOHAYYHBIX TUCIUIUINH
4. OnuumuTe NOJIUTOH WM THCTOTPAMMY YacTOT.
5. Onpenendre MOHATHE YaCTOTA. € IIPUMEHEHNUEM
nHpopmannoHHo-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
16. Tema 16 T'eHepanbHas COBOKYMHOCTh. BriOopka. JIMCKpEeTHBIH U N/I-1 OIIK-1 Pemaer TumoBbie
MHTEPBAIBHBIN PSIIBI pacTIpeieNIeHUs 3a1aun TPODECCHOHATBHOI
. 0 .
1.YT0 Ha3BIBAIOT T€HEPAILHON COBOKYITHOCTHIO? IESTE/IBHOCTH Ha OCHOBE 3HAHHI
2. Yto Takoe BEIOOpKa?
. OCHOBHBIX 3aKOHOB
3. Kakwe cBoiicTBa BEIOOPKHU BBI 3HaeTe?
4. Kakoil psi pacupeeneHns Ha3bIBalOT JUCKPETHBIM? MATeMATHICCKHUX,
5. Kako# psia pacripeiesieHus Ha3bIBAIOT HHTEPBAIBHBIM? CCTCCTBCHHOHAYTHBIX TMCIHTUIAH
6. Kax nponsBecTu rpynupoBKY BRIOOPKH B HHTEPBAIBHBIN pAf? C IPUMEHEHUEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT Ui
17. Tema 17 Brrunciienne xapakTepuCTHK BEIOOPKH H-1 OIIK-1 PemaeT Tunoseie

PR

®©

JlokanpHasg Teopema Myaspa — Jlannaca.

MNurerpansHas reopema Myaspa — Jlamaca.

3aKoH peAKUX COOBITHIA.

BeposTHOCTE OTKIOHEHUS! OTHOCUTEJIBHOM YacTOThl OT IOCTOSIHHOM
BEPOSTHOCTH.

CrnygaiiHple BeMWUYMHBL. JIWICKpeTHBIE W HENpEephIBHBIC CIydalHBIE
BEJIMYMHBI.

3aKOH paclpeeNneHusl.
pacrpeeneHus.
bunoMuHanbHEIN 3aK0H pacnpenenenus. [Ipumepst.

Pacnpenenenue Ilyaccona. ITpumepsr.

UucnoBbsle XapaKTEPUCTHKU CIy4alHbIX BeNIM4YMH. MaTemaTuueckoe

Pan  pacnpenenenus. MHOTroyroiabHHK

337241 NpohecCHoHaTBLHOM
JIeSITEIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX JUCIUTIINH
C IPUMEHEHHEM
nHPOPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
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oxuganre. CBOMCTBA.

10. Yuciossle

CBolicTBA.

UmncnoBele XapaKTePUCTHKU CITydaiHbIX BenmanH. CpenHee
KBaJpaTHIECKOE OTKJIOHEHHE

XapaKTCPpUCTUKHN CHy‘IaﬁHHX BCJINYHH. I[I/ICHepCI/IH.

18. Tema 18 UToroBoe TecTupoBanme NA-1 OIIK-1 PemraeT TumoBeIe

3a1auu IpoeccHoHaIFHON

JIeSITeIbHOCTY Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,

€CTECTBEHHOHAYYHBIX JTUCLUILINH

C IPUMEHEHHEM

HHPOPMALMOHHO-

KOMMYHHKALIMOHHBIX TEXHOJIOTHI

Kpurepuu onieHku cofepxarcs B TaOJIULIE.

IIxaxa

Kpurepuu oneHuBaHus

Ouenka 5
(OTIMYHO)

- oOyJaromuiics MOJIHO YCBOWJ YUeOHBIH MaTepHa;

- IOKA3bIBAET 3HAHUE OCHOBHBIX MOHATUH TEMBI, TPAMOTHO IOJIb3YETCSI TEPMUHOJIOTHEH;

- TIPOSIBIICT YMEHUE aHAIM3UPOBaTh U 0000maTs HH(GOPMAILINIO, HABBIKM CBS3HOTO OIHMCAHUS
SIBJICHUH U TIPOLIECCOB;

- JEMOHCTPHPYET YMCHHC H3JlaraTh Y4YcOHBIH Marepuan B ONPEACICHHOW JIOTHYECKOM
NIOCJIE0BATENBHOCTH;

- TIOKa3blBa€T YMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE TOJIOKEHUS KOHKPETHBIMU
TIpuUMepaMu;

- IEMOHCTPHUPYET CHhOPMUPOBAHHOCTh U YCTOHYNBOCTD 3HAHHU, YMEHHIA U HABBIKOB,;

- MOT'YT OBITh JIONYIIEHBI OJTHA—]IBE HETOYHOCTH MPHU OCBEIIEHUH BTOPOCTENIEHHBIX BOIPOCOB

Ornenka 4
(xopom0)

OTBET YIAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OLCHKY <<5>>, HO IIpHU 3TOM HMECT MECTO
OIWH U3 HECAOCTATKOB:

- B YCBOCHHHU yqe6H0r0 Marepuajlia JONYyHICHbI HeOoIbIINe HpO6eJ’ILI, HC HCKa3HUBIINEC
COACPIKaHUC OTBCTA,

- B U3JIOKCHUU MaTepHraja JONYIICHbI HE3HAYNUTCIbHBIC HCTOYHOCTHU

Orenka 3
(YHOBIETBOPUTEIHHO)

- HETIOJIHO WJIM HEeIOCJE0BAaTeNIbHO PAcKpBITO COJACp)KaHWEe Marepuasa, HO IoKa3aHo ooriee
MIOHMMaHKWE BOIPOCAa U NPOAEMOHCTPUPOBAHBI yMEHHs, AOCTaTOYHbIE M AallbHEHIIEro
YCBOEHMsI MaTepHala;

- MMEJINCh 3aTPyAHEHHUS WM JOMYIIEHBl OMMOKH B OIpPENeNICHUH IMOHATHI, MCHOJIb30BAaHUH
TEPMHUHOJIOTUH, OTIUCAHUU SIBJICHUN U IIPOLIECCOB, UCIIPABIEHHBIE [10CIIE HABOJAIIMX BOIIPOCOB;
- BBISIBJIEHA HeJlocTaToyHas c(OPMUPOBAHHOCTD 3HAHWH, YMEHHH M HABBIKOB, OOYUarOIHIACs HEe
MOJKET IPUMEHUTh TEOPUIO B HOBOM CUTyalluu

Orenka 2
(HEyIOBIIETBOPHUTEIHHO)

- HE PACKpPBITO OCHOBHOE COJIEpKaHUE YIeOHOr0 MaTepHala,;

- 00Hapy>XeHO HE3HAHHWE WM HEeMOHMMaHWEe OONbIeH WM HanOojee BaXHOW 4acTH y4eOHOTO
Marepuana;

- JONYIICHBl ONIMOKHA B OMNPEHCICHUW IOHATHH, NPU HCIONB30BAaHUHA TEPMUHOJIOTHH, B
ONMCAHUU SIBIIEHUH U MPOLIECCOB, PELICHNUH 3a/1a4, KOTOPbIE HE UCIIPABIIEHBI MIOCE HECKOJIBKUX
HaBOJSIIUX BOIPOCOB;

- He c)OpPMHUPOBAHBI KOMIICTCHIIMHN, OTCYTCTBYIOT COOTBETCTBYIOIIUC 3HAHUS, YMECHHUS M HABBIKH
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4.1.2 Otuer no 1adopaTopHoii padoTe

Ot4er 1o J1abopaTOPHOM paboTe UCTIOIB3YETCS IS OIIEHKH KaueCTBA OCBOCHHUS 00YJarOIIUMCS
OCHOBHOHM TNpodeccHoHabHOW 00pa30BaTEeIbHON MPOrPaMMbl 110 OTACIBHBIM TEMaM JIUCIUILINHBL
OTueT  OICHMBACTCS  OLCHKOW  «OTJIMYHO»,  «XOPOIIO»,  «YIOBJICTBOPUTEIBHO» WU
«HEYIIOBIICTBOPUTEIHHOY.

Otder mo JTabopaTOpHOU paboTe MPEACTaBISAETCS B BHJIE MUCHMEHHOW paOOThI WM B BUJEC
daiina, comepikaliero peleHue pacCMOTPEHHBIX HA 3aHSATUU NMPUMEPOB U BBIOJHEHHUE YIPAKHEHUH
JUISl CAMOCTOSITEIIbHOM PabOTHI.

CopepxaHue OoTYeTa M KPUTEPUU OLEHKH OTBETa JOBOJISATCS IO CBEICHHUS OOYy4arolMXCs B
Hauase 3aHsaTHii. O1ieHKa 00BABIIETCS 00YYAIOLIEMYCsl HEITOCPEICTBEHHO TOCIIE CIaYH OTYETa.

I xkana

KpuTtepuu onenuBanus

Orenka 5
(oTIIMYHO)

- U3JI0KEHHE MaTepuaa JOTHYHO, TPaMOTHO;
- cBOOOIHOE BIIaJIEHHE TEPMUHOJIOTHEN;

- YMEHHE BBICKa3bIBaTh 1 000CHOBATh CBOM CYXXJICHHUS IIPH OTBETE Ha KOHTPOJIBHBIE BOIPOCHI;
- YMEHHE OIKCHIBATH 3aKOHBI, SIBICHNS W IPOLECCHI;

- YMEHHE POBOJINTH M OLICHUBATh PE3yIbTAThl H3MEPEHHH

Ouenka 4
(xopomo)

- U3JI0OKCHUC MaTCpHraa JOTUIHO, ' PaAMOTHO,

- CBO60Z[HO€ BJIaACHHC TCpMHHOHOFHeﬁ;

- OCO3HAHHOC IPHMCHCHUC TCOPECTHUICCKUX 3HAHUU JJId  OIIMCAaHUA 3aKOHOB, SIBICHUA W
IponeCCOB, MPOBEACHNA U OLICHUBAHUSA PE3YJIbTATOB HSMGPGHI/Iﬁ, HO COACPIKAHUC H (,’popMa
OTBCTA UMCIOT OTJCJIbHBIC HCTOYHOCTHU

Ornenka 3
(YIOBJIETBOPUTEIIHHO)

- U3JI0)KCHHE MaTepHasa HETMOIHO, HETIOCIIEA0BATENbHO;

- HETOYHOCTU B OINpPEACICHUU IIOHATHH, B NPUMEHEHUM 3HAHUU JUId OIMCAHMS 3aKOHOB,
SIBJIGHUM U IIPOLECCOB, PELICHUS KOHKPETHBIX 3a/a4, IPOBEICHUA U OLICHUBAHMSI PE3YJIbTaTOB
U3MEPEHUN;

- 3aTpyJHEHHs B 000CHOBAHUH CBOUX CY>KACHHIH;

- o0HapyXKUBaeTcs HEJOCTATOUHO INIyOOKOe MOHMMAHUE H3YUYSHHOTO MaTepuasa

Orenka 2
(HEyIOBIIETBOPHUTEIHHO)

- OTCYTCTBUE HEOOXOAUMBIX TEOPETHIECKUX 3HAHUIL;

- IIONYIIEHbI OIIMOKHM B ONPEEICHNH MOHSITHI W ONTMCAHUH 3aKOHOB M POLIECCOB, NCKAXKEH X
CMBICII, HE PEIICHBI 33Jja4l, He IPaBUIIHHO OLIEHUBAIOTCS PE3yIbTaThl H3MEPCHUH;

- He3HaHHE OCHOBHOTO Marepuaja y4eOHOW NMpOrpaMMBbl, JOMYCKAIOTCS IpyOble OMMOKH B
N3JI0KCHUU

NJI-1 OIIK-1 Pemaer TunOBbIE 321241 NPO(ECCHOHAIBHOM 1eATEJbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3AKOHOB MaTeMaTH4eCKHUX, €CTeCTBEHHOHAYYHbIX AUCHHMILINH €
NpHUMeHeHHeM HH(POPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH

Tema 1 «Marpuupbl. [lelicTBUua Hag HUIMW)

IIpakTHyeckoe 3a1anue:

BbruucaurTn:
1. 5A

2.2B

3. SA+B;

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

ecad A = (

1 2
3 4

g0 -1
1 2

1. Bemuucnuts Matpunty C = 5SA — B, rie
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. (-1 -1 2 ~ (=5 =2 0

0 4 1 -2 1 5

2. Hanbl MaTpunsl A u B, naiitu 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 A%, rae = 3 4

Bonpocs! 1 3agaHus 1Ji1s1 KOHTPOJIS 3HAHUI

1. Cdopmynupyiite orpeneneHue MaTpUIIbl, €¢ pa3Mep U SJIEMEHTHI.
Kak Ha3pIBalOT JMaroHanyu MaTpuibI?
Kakue maTpuiisl Ha3pIBaIOT paBHBIMU?
UYro Takoe KBaJpaTHasi, JUaroHajabHas, €AMHUYHAS MaTPULIbI?
Uro Takoe TpeyroibHas U HyJeBas MaTpULIbI?
Yro Takoe BEKTOp-CTONIOEI, BEKTOP-CTPOKa?
Kak onpenensiercst marpuna 1-ro nopsiaka, TpaHCIIOHUPOBAaHHAs MaTpuLia’?
Kak rmpou3sBecTH ci10KeHHEe MaTPUIl U YMHOXKEHHUE MaTPHIIbl Ha YUCII0?
KaK HATH Ipou3BeIeHUE 2-X MaTpuIl??

©ONDU AWM

Tema 2 «Dopmynsl Kpamepa. Meton [aycca»

IIpakTuyeckoe 3aganue 1: Pemmth cucTeMbl TUHEMHBIX YpaBHEHUN
OTaInsl BHIIOJHEHUS 3aaHNS:

1. Meronowm I'aycca:

2. Metonom Kpamepa

1.1. 1.2.
i - x+dr, =15, dn-x,-x, =3
Im -+ =8 —n+2x —x =0
—in+r+r, =0 -xn-x, +3r, =1
1.3. 1.4.
2x —3x, +3x, = -4, n+r,-x =0
dn—xt+r =2, n-x+r =4
nt+x tr, =6 —ntr+x =1
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1.5. 1.6.

In —dx,+x, =13, nx =1,
n+3x—drn =5, H-xp+2x, =-5,
2xm - x4 =11, dx + x, +4x, =-2.

Bonpocel ¥ 3a1aHudA 1JI1 KOHTPOJIA 3HAHMM.
1. Yto Ha3BIBAIOT CHUCTEMOM JIMHEHHBIX YPABHCHHI?
2. Kakoii Bux umeer matpuuHasi popma CHCTEMBbI TMHEHHBIX YPAaBHEHHIA?
3. Yem oTIMYAIOTCS OCHOBHAS U paCUIMpPEHHAss MAaTPULIbI CUCTEMbI TMHEHHBIX YpaBHEHUN?
4. CdhopmynupyiiTe TOHSATHUS: PEIICHUE CUCTEMBI IMHEHHBIX ypaBHEHUHN, COBMECTHAs,
HECOBMECTHAsI CHCTEMBI.
5. Uro 3HAYMUT pEemINUTh CUCTEMY JIMHEHHBIX ypaBHEeHUI? UTO Takoe onpeeneHHas,
HEONpeIeNIEHHAs: CUCTEMBI?
6. Uro mpencrasmnsieT u3 ceds metox ["aycca pemeHust CHCTeMbI TMHEWHBIX YpaBHEHHI?
Uro npencrasnset u3 ceds meroa Kpamepa perienust cucteMbl TUHEHHBIX YpaBHEHUN?
Tema 3 «®@opmyant Kpamepa. Metoa I'aycca»
IIpakTuyeckoe 3axanue 1: Bapuanr 1
1. Pemmth cucTeMbl TMHEWHBIX ypaBHEeHUH 110 hopmyitam Kpamepa u metomom [Maycca:
3x+4y =11 S5x—-2y+z=-1
a) 5y +6z=28 0) <2x+y+2z2=6
X +2z2=7 x—3y—-z=-5

BapuanT 2
1. PemuTh cUCTEMBI IMHEHHBIX ypaBHEHUH 110 popmynam Kpamepa u merogom ["aycca:

3X+2y+z=5 3X+3y+2z=-1
a)< X+ y—z=0 0) <2x+y—-z=3
4 —-y+52=3 X—2y—-3z=4

Bonpoch! v 3a1aHusA 1J1s1 KOHTPOJIS 3HAHM.
Cdopmynupyiite onpeeneHue MaTpULibl, €€ pa3Mep U SJI€MEHTHI.
Kak Ha3pIBalOT 1UaroHamu MaTpUIlbl?
Kakue MaTpuiipl Ha3bIBalOT paBHBIMU?
Uro Takoe KBaapaTHas, TMaroHaibHasl, €AMHUYHAS MaTPULbI?
Yro Takoe TpeyronbHas U HyJeBas MaTpULbI?
Uto Takoe BEKTOp-CTOJIOEI, BEKTOP-CTpOKa?
Kak onpenensiercst Matpuna 1-ro nopsiaka, TpaHCIIOHUPOBAaHHAs MaTpyLa’?
Kak npousBecTH ciio’keHrne MaTpUll U YMHOKEHUE MaTPULIbl Ha YUCII0?
Kak HaiiTu npousBeieHue 2-x MaTpui’?
. Kakue Bbl 3HaeTe 3neMeHTapHbIe TPeoOpa3oBaHus MaTpUIL?
. Kak BeuncnuTh onpeaenurens kBaapatHoi matpuisl (1, 2, 3 nopsaka)?
. Chopmynupyiite mpaBuiio TpeyrojibHUKA JJIsl BBIYMCIEHUS ONpeAeTuTeNs 3 mopsaKa.
. HazoBure cBoiicta onpenenuresi(1-3).
. HazoBuTe cBoiicTBa onpenenutens (¢ 4-ro, KpoMe paszIoKeHHs 0 dJIEMEHTaM CTPOKH HIIH
cTOJIONA).
15. Yto Takoe MHHOp, aJiredpandecKkoe JoTmojHeHne?
16. Kak mpou3BecTH pasioskeHHe ONPEAETUTENS [0 AIeMEHTaM CTPOKH UM cToj01a?
17. Yto Takoe BBIpOKIeHHAs (0COOCHHAsI) ¥ HEBBIPOXK/IEHHAs (HEOCOOSHHAsT) MATPHUIIHI?
18. Chopmynupyiite cBOHCTBa BHIPOKIACHHOM U HEBBIPOXKICHHON MATpPHIL.
19. Yto Takoe nmpucoeqMHEHHAs MaTpHIia?

CoNoOARWNE

N Y o o
~AWNEO
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20. Yto Ha3bIBAIOT OOPATHON MaTPHIICH?

21. OnpenenuTe MOHATHUS: PaHT MaTPHUIIbI, 0A3MCHBII MUHOP, CBOMCTBA paHra MaTPHUIIBL.
22. YTo Ha3bIBAIOT CUCTEMOMN JTUHEHHBIX YpaBHEHUMN?

23. Kakoii Bux umeer MatpuuHasi popMa CHCTEMBbI JIMHEHHBIX YPaBHEHHIA?

Tema 4 «IIpousBoanas pyHKINI)

IIpakTHyeckoe 3a5aHue 1: caMOCTOSITEIbHO BBIIIOJHUTE 3ajaHUs 110 UCIIOJIb30BAaHUIO (POPMYIT
u npaBm1 uddepeHnnpoBanms, a Takxke GOpMyIIbl TPUOIMKEHHOTO BHIYMCICHUS 3HAUCHHS (PYHKITHH
B TOYKE C TOMONIBI0 nuddepeniuana.

Oranbl BHITOTHEHUS 3aaHUs:

|. Haiiti mpousBoanyto u quddepennman GyHKImii:

1) y=2'-03°+3  2) yzgxu_gxuxm
3) y=2/x? —Fx' +2x 4 y:4x5+%—1

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

Il . HaiiTu mpou3BOIHYIO CYMMBI U pa3HOCTH (YHKIIHIL:

l)y=2e*+4 2) y =sinx + Inx
3) y = 3cosx — 5x 4yy=2"+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5
7)y = 2Inx — e* + x? 8) y = 2cosx + 3sinx
g)y:eX_X3 10)y=|nX+2X
11) y=5"-x° 12) ¥ =Sin X+ 2c0s X - 3
I11. Haiftu npou3BoIHYIO MPOU3BEIEHUS U YaCTHOTO (DYHKIIUH:
1)yzx"‘lnx 2)y:sinxx3
X _ 5x+3
3) y 2x° -3 4) 2x?

IV. HaifTu npou3BOIHYIO CIOXKHOM (QyHKIIMU:
1) y =(2x* -3)° 2) y = (sin x—cos x)*

3) y =/3x% - 2x 2) y=tg3(2x2 —3)
5) y =3/(2x-5)° 6) ¥ =h(2x* -3)

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

V Haiiti npubnnxeHHoe 3HaYeHHe:

1) sin 46° 2) V25,02
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3) '[9460 4) 3\) 8’21
5) f(x)=37x*-8x-16 mpu x=4,05

f(x):1x3—5x2+x—1 npu  x=0,01
6) 2

Bonpocel u 3aganus 1Ji KOHTPOJIsi 3HAHUM.

1.ChopmynupyiiTe onpeneiacHue Mpou3BOIHON QPyHKINH.

2. Cchopmynupyiite mpaBuiIa HaXOXKJICHHUS TPOU3BOTHBIX

3. 3anumute GopMyIIbl IPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

4. Yto HazwiBaroT quddepennranom GyHKIuu?

5. Uemy paBen auddepeniuan aprymerra?

6. 3anumuTe GopMyny TpHOIMKSHHOTO BBIYMCIICHUS 3HAUCHHS (PYHKIIUH B TOYKE.

Tema S «IIpuynoxkeHue NPOU3BOAHOM K MCCIACA0BAHUIO PyHKIIMID»
IIpakTHyeckoe 3axanue 1: caMOCTOSATEIHLHO BBIMOJHUTE 3aJaHUS

OTaIlbl BEIITOIHCHUS 3aJaHus:
|. Berauciauth MMpEaciibl, UCITIOJIB3Ys IIPABUIIO Jlonurans:

. e‘-1 . Inx
1. 1. —_—
|!£T0] sin X ILl x-1
. cosx-1 i x> -4
2. —_— 8. _
ILO sin x II[D X2 —3x+2
. xP+2x? . 1-2F
3. _— 9.
lim—- lim:—
. e*-e . xX*-1+Ih2
4 10. _
Ilm x* -1 ILO sin x
. x*-8 . _ef-e
5 11.
I!Uz] x> -4 ILII] In x
sin X . cosx—-1
6. —_— 12. —_—
I!m COSX —e” IHO e’ -1
Il. HccnenoBaTh QyHKIMIO U TOCTPOUTH €€ rpaduk
1 3
1) y= ZX4 —Exz
2
2)y=¢
3
Nry=32=

4) y(x)= Ir)lc(x2 +1)

Bonpoce! ¥ 3agaHus 1)1 KOHTPOJIsI 3HAHU M.
1.Chopmynupyiite mpaBuiio Jlomuras.
2.HazoBure ycnoBue Bo3pacTaHus (PyHKITHH.
3. HazoBuTe ycnoBue yObIBaHUS (PYHKIIMH.
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4. HazoBute ycioBue s3KkcTpeMyMa () yHKITHH.

5. ChopmymnupyiiTe anropuT™ HaXO0XJACHUS HAUOOIBIIETO U HAMMEHBINIETO 3HAYCHUH (PyHKIIUN
Ha OTpE3Ke.

6. ChopmynupyiiTe anroput™ uccieoBaHus PYHKIIMUA HA BBITYKIOCTb.

7. ChopmyaupyiTe aaropuT™M HaXOXKICHUS TOYCK nepernda GyHKIUH.

8. CchopmynupyiitTe dTarmbl TUIaHA UCCIICIOBaHUS (DYHKIIUU.

Tema 6 «Heonpenenennsiii uHTerpaJ. CpoiicrBa. MeToabl HHTErPUPOBAHMUS

IIpakTH4eckoe 3a1aHue:
Haiiti unterpanisl.
DTarnbl BBIIOJIHEHUS 3aJaHUs:
1. Ucnonp3ys HEMOCPEICTBEHHOE UHTEIPUPOBAHNE

% [2* + 527 ) .
LY -

| P 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,

o ocos2x mj‘ g x/2 e

Jdcos® xsin® x 1g’ x/2
'l =
_xs+ It —x? -
2o, proga,
< x =1 x“(x” =1)

2. Ucnionb3yst MEeTO MOJICTAHOBKH

v jm.ﬁ_

1i=1

[ =
Jidx+3° 3x+1
j dr . " xdr
V2-x Wil+2
= o+ Yapsinge® + s

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

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

Bomnpocsl ¥ 3a1aHus 111 KOHTPOJISI 3HAHMM.
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1.YTo Ha3wIBatoT epBOOOpa3HON HyHKIHH?

2. YTo Ha3bIBAIOT HEOMPEACICHHBIM HHTETPAIOM (DYHKIIMU?
4. Kakue cBOICTBA HEOMPEICTICHHOTO HHTErpasia Bbl 3HaeTe?
5. Kakue MeTo/ibl MHTErpUPOBaHMUSI Bbl 3HaeTE?

6. Kakue popmybl u3 Tabnuiel HHTErpUPOBAHUS BbI 3HaeTe?

Tema 7 «MeTox MHTErpUPOBAHUS 0 YACTSM B HeolpeeJeHHOM HHTerpaJje
IIpakTnyeckoe 3axanue 1:
Haittu unrerpansi.

JTankl BEITOJTHECHUS 3aaHus:
&

.I{'j'l -I-'II ;:{:'_"":.:.I:r.
x'e* dx. [In(1 - x)dx.

.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.

Bomnpocsl ¥ 3a1aHus 1JIs1 KOHTPOJIS 3HAHMM.

1. Kakue MeTo/ibl HHTETpUPOBAaHMsI BBl 3HaeTeE?

2. Kakue ¢popmyssl U3 TabIUIIbI HHTETPUPOBAHUS BBl 3HaeTe?

3. UeM oTan4aeTcss METOJ UHTETPUPOBAHMS 110 YACTAM B HEONIPEACIEHHOM HHTErpaje OT paHee
M3yYEHHBIX METOJIOB?

Tema 8 «OnpenesieHHblii HHTEerpaa. MeToabl HHTErPHPOBAHUS)
IIpakTHyeckoe 3aganue 1:

BoruncnuThk MHTErpasibl pa3IMuyHbIMU CIIOCOOAMHU.

Ortarbl BHIIIOJHEHUS 3aJaHUs:
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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

Bonpoch! v 3a1aHuA 1J1s1 KOHTPOJIS 3HAHMM.
1.YTo Ha3bIBaIOT KPUBOJMHEHHON Tpanenuen?
2.Yto0 Ha3bIBalOT OIPEIECICHHBIM UHTETPAIOM?
3. Mo kaxoii popmyre BHIYHCISAETCS ONpeIeICHHBINA HHTEerpa?

4. IlepeuncauTe CBOMCTBA ONMPEEICHHOTO HHTETpaa.
5. Ilepeuncnure ¥ 0XapakTepU3ylTe METOIbI UHTETPUPOBAHUS B OIPEICIICHHOM HHTErpaje.

Tema 9 «/luckperHasi ciryyaiiHas BeJIJMYMHA, €€ YHCI0BbIe XapaAKTePUCTUKH
IIpakTHyeckoe 3aganue 1:

OTallbl BHIITIOJIHCHUS 3adaHus:

1. HaitTu MaremMarnueckoe OXXWJAHWE JHUCKPETHOW CIy4allHOW BEJMYMHBI, 3HAs 3aKOH €e

pacipeneieHus:
X 2 5 4
p 0.4 0.35 0.45
2. Jlanbl 1BE Ccay4yailHbIE BETMYNHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7
HaiiTn MatemaTnyeckoe OKuJIaHue BETUYUHBI 2X + 3y.
3. CrnyuaiiHble BEJIMUMHBI X, Y U Z He3aBUCUMBL. Haiith aucniepcuio ciaydaiiHON BETMYMHBI

x +4y -8z, ecmu JI(x)= 3, A(y) = 7, A(2)=1.

4. CnydaiiHble BEIMYUHBI X, Y He3aBUCUMBL. HaliTu nucnepcuio ciyyailHbIX BEIMUYUH X + S5y U 3X

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

5. ducnepcus cnyyaifHON BeIMUYUHBI X paBHa 5. HaliTu aucnepcuio cienyromux BeJINYMH: a) X

—1;6) -2x; B) 3x + 6.

6. CHy‘laﬁHaﬂ BCJIMYHMHA 3a/ldaHd 3aKOHOM pacCipCaACICHUSA

X

2

4

3

p

0.4

0.5

0.1

Haiitn cpennee kBaipaTUYHOE OTKIOHEHHUE.
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7.Beiouparor 10 xopoB u3 100 s cmaum Ha msicokomOuHaT. Kaxkmoe u3 10 )KUBOTHBIX MOYKET
OBITH 00TBHBIM. OTIPEEUTh CITYIalHYIO BEIMUUHY U TIEPEUUCIIUTh BCE €€ 3HAUYCHUSI.

8.Bo3MOKHbIE 3HAYCHMS CIy4allHOM BEJIMYMHBI TAaKOBBI: X1= 2, x? = 0, x3 = 3. W3BecTHbI
BEPOATHOCTH MEPBBIX JBYX BO3MOXHBIX 3HaueHuil p1 = 0,4, p2 == 0,15. CocraBurh 3aKoH
pacrpeeneHus: AUCKPETHOM CIydyalHOUW BEJIMYMHBI X.

9.Ha OTKOPMOYHOM >KHBOTHOBOJYECKOM KOMIUIEKCE OBUIO OCYIIECTBIEHO KOHTPOJIBHOE
B3BemMBaHue crana ceuHed u3 100 ronos. [lomydens! cnenyromue pesynbrarsl: 40% nMeroT macey 55
Kr, 26% —60 kr, 14% — 65 xr u 20% — 70 xr. OnpeneanuTs AUCKPETHYIO CIY4YailHYyI0 BEIUYHUHY,
XapaKTEePU3YIOLY0 BApbUPYIOIINI NPU3HAK — MAaCCy )KMBOTHOTO U 3aIIUCATh €€ PsIJl pacCIpeieCHuUs.

10.Ha ombITHOM IOJIE CIIy9allHO BBIOMPAIOT KOJIOCKM PXKU M TOJCYHMTHIBAIOT YMCIO 3EPEH B
kojioce. 13 10 oToOpaHHBIX KOJOCKEB B 5 Ob1IO 12 3epeH, B 4-X 110 20 u B ogHOM 110 26. OnipenenuThb
JUCKPETHYIO CIIy4allHYIO BEJIMYUHY U COCTABUTD €€ PSiJl paclpeeIICHHUS.

11.M3mepenne nuamerpa 40 Aui 1an0 caeayroume pe3yabTaThl:
Juamerp, Mm 52 54 56 58 60 62 64
YucIio aui 1 4 8 12 9 5 1
3anuiuuTe 3aKOH pacHpeleieHUus Ciay4yailHOW BEJIMYMHBI, XapaKTepU3YIOLel BapbUpYIOIIUN
MpU3HAK — JUaMeTp Siia u u300pasute rpaduuecku, Ipyu MOMOIIM MHOTOYTOJILHUKA paclpeaeeHusI.

12. V 26 xOpoB ompeaesnsiu MPOIEHT COJAEPKaHUs KUpa B MOJIOKE, MOJYYHJIM CIEAYIOIINe
pe3ynbTaThl:

% xupa 35136(37[38[39[40/41[4243

YucnmoxopoB |1 |1 |3 |4 |7 |5 |5 |1 |1
CocraBbTe psi  paclpeiesieHus] CIydyailHOM BeIMYMHBI MM Kak €ro eme Ha3bIBaloT,

BapHallMOHHBIN Psijl, XapaKTEPU3YIOIINIA BapbUPYIOLIUI NPU3HAK — Y% collepiKaHus XKUpa B MOJIOKE.

13. TlosiBIIeHHE KOJOHUM MHUKPOOPIaHU3MOB JAHHOI'O BUJA B OINPEICICHHBIX YCIOBUSX OLIEHU-
BaeTcs BepoATHOCTHIO 0,7. CocTaBUTh paclpeieiCeHHe BEPOITHOCTEN MOSBICHUS] KOJIOHUU MHUKPOOpPTa-
HU3MOB B IIECTH HayJady B3ATHIX MpobOax. (BeposTHOCTh ANid KaXAOro 3HAYEHHUS CIydaifHOM
BEJTMYMHBI — YKCJIA TIOSIBJIEHUs OaKkTepuid Haxonatces 1o ¢popmyne bepuynnn).

14.  PanuoH ¢ MOHMXEHHBIM COAEPKAHHEM HOoJla BHI3BIBAET yBENMYCHHUE IMIMTOBUIHBIX JKENE3
y 60% xuBOTHBIX. [[71s1 SKCHIEpUMeHTa HYKHO 3-X KMBOTHBIX ¢ 3TUM 3aboneBaHueM. Ilycts X — 310
clyyallHas BeJIMYMHA, paBHAsg YHUCIY JKUBOTHBIX, HMEIOUIMX YBEIWYEHHYIO XKeinely M3 3-X
BBIOMpaeMbIX. [lepeuncnuTh ee 3HaueHUsS U COCTaBUTH €€ Psij paclpeesieHUs], €ClIi U3BECTHO, YTO
BEPOATHOCTH ISl KAXKJIOTO 3HAUCHUS CITYYaifHON BEIMYUHBI HaX0auTcs o ¢popmyne bepHysu.

15.Ilycte u3BecTHO, uTO B Beape Boxabl umeercss 10000 Oakrtepwmii. BeposTHOCTh HaxOXIEHUS
OakTepuii B ciryyaiiHbiM oOpa3oM BbeiOpaHHOH kamie p = 0,001. Haiitu pacnpenenenue BeposiTHOCTEH
yucia OakTepuil X B Hayjgaudy B3sToi karie. (BeposTHOCTH Juisi KaXkKIOro 3HAYeHUs X HAXOAHUTCS IO
dopmyne Ilyaccona).

16. B monynsuuu oxugaerca poxkaeHue 20 aerenbimei. Hago onpenenuts mMareMaTH4ecKoe
0’KHMJIaHHE TIOSBJICHUS OJJHOTIOJIOTO TOTOMCTBA.

17. 17151 HEKOTOPOU MOMYJISAIMH KUBOTHBIX, 20% MMEIOT M30BITOYHBIN Bec. M3 aToi monmymsiun
cinydaitHo BeiOupatoT 50 ocoOeit. KakoBo okugaemMoe 4YHUCIIO KHBOTHBIX, ¥ KOTOPBIX OOHAPYKHUTCS
n30bITOYHAS Macca.

18.  CnyuaiiHas BeTMYMHA X, XapakTepU3YIOIas BapbUPYIONIMA MpPU3HAK — BEC 3epHa W3
HEKOTOPOU MPOOBI UMEET CIEYIONTUHN Psii paclipeaeIICHHUS:

X 30 40 50 60
p 0,1 0,4 0,3 0,2
Haiitu MmaTremaTtnyeckoe 0Xxu1aHuE Beca 3epHa.
19. Ha depme OBUIO NPOM3BEACHO KOHTPOJBHOE B3BCIIMBAHWE TENAT. BBUIM IMOITYYCHBI

cnenyromue pe3ynbratsl: 20% Tenat umenu maccy okoio 300kr, 30% npubnuzutensao 250 kr, 10% —
200 xr, 15 % - 180 xr u 25% — 160 kr. 3anucarh 3aKOH paclpeaeseHUs] CIy4allHON BEIMYUHBI,
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XapaKTEPU3YIOIIHNI BapbUPYIONIUK MPU3HAK — Macca TesaT. HailTu maTeMaTryeckoe 0KUJIaHUuEe MACChI
TEJISIT, JUCTIEPCUIO U CPeIHEE KBaIPATUYHOE OTKJIIOHEHHUE OT HOPMaIbHOM MacCHhI.

20. B rpynme u3 26 KOpOB OIpeAe/sUIA MPOICHT JXUpa B MOJIOKE. BbIIM ToJy4eHbl
CIIEYIOIINE PE3YIbTaThI:

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

Yucino xopos | 1 1 3 4 7 5 3 1 1

3anucath psj pacupesesieHus CIIy4aiiHON BEIMYMHBI, XapaKTepU3YIOIIeH MPOLEHT COJIep:KaHus
’Kupa B Mosioke. Haiitu MaremMatnueckoe OKHUJIaHUE U CPEJIHEE KBaJAPATUYHOE OTKIOHEHUE KUPHOCTH
MOJIOKaA.

21. Maremarndeckoe 0KHJIaHHE Macchl 0JJHOTO momuaopa M(x) pasuo 0,1 kr. Maremaruueckoe
OKHJaHWe YuClia MOMHIOPOB Ha Kycte M (y) paBHO 18, a MmaTemaTnueckoe OXHJAaHHUE YHCIIa KYCTOB
Ha yyactke M(Z) paBuo 150. Haiftu maTemaTnieckoe OKuJaHue CyMMapHOTro YpoKas ¢ y4acTKa.

22. 13 caumaembix nomusiopoB 20% umeer maccy 60 1, 40% - 70r, 30% — 30 1, 10%.— 90 r. 3a
Heneno ¢ 30% Bcex KyCTOB CHUMAIOT 10 3 moMHUA0pa, ¢ 5% Bcex KycToB — 1o 4 nomuaopa, ¢ 20% mo
5. CKOJBKO BCETro KWJIOIPaMMOB MOMHIOPOB OyIET CHSTO 32 HEAENI0 C y4acTKa, Ha KOTOPOM MMeeTcs
200 xycroB?

23. KoJIX03HUK €KEeroHO OTIPABIISET HA PHIHOK 1, 2, 3 wiu 4 — X TEJST, IpUYEeM BEPOSITHOCTH
OT/ICNIbHBIX 3HAYCHHU I YKCIIa TPOJAHHBIX TEJISIT 3/IECh TAKOBBHI:

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

Ilena ogHOTO TEleHKa B pa3Hble rojabl MOXeT paBHATHCA wim 200 py6. wim 300 py0, mpuuem
BEPOATHOCTH 3TUX LIEH paBHbI cOOTBeTCTBEHHO 0,6 1 0,4.

KakoBa cpenHss rogoBasi BRIpyYka KOJIXO3HUKA OT MPOJIAKH TEIAT?

Bonpoce! 1 3aganus 1JI KOHTPOJIsSI 3HAHUM.

1.Kakast BenmurHa Ha3bIBACTCS CIIyJaitHOM?

. Kakas BennunHa Ha3bIBaeTCsl JUCKPETHOM?

. Kakas BenuunHa Ha3bIBa€TCS HETPEPHIBHOM?

. UTo Ha3bIBAIOT 3aKOHOM pPACIIPENEICHMS CIIy4YaliHOW BETMYUHBI?

. B xakoM Bujie 3a/1a€TCsl 3aKOH pacnpeneNieHns ClIydyailHON BeTUYHHBI?

. UTo Ha3bpIBAIOT MaTEMaTUUYECKUM 0>KMIaHUEM AUCKPETHOM CIIy4yailHOW BEIWYUHBI?

. Kakumu cBoiicTBaMu 00j1a1aeT MaTeMaTHYECKOE 0>KHMJIaHUE CITy4YailHOM BETUUUHBI?
. UTo Ha3BIBAIOT qUCHEpCUEN TUCKPETHOU CIy4aiiHON BEIMYMHBI?

. Kakumu cBoiictBamu o0saiaeT aucrepcusi cirydyailHOM BETUYUHbI?

10. Hanmmure opMymy 11 HaXOKISHUS CPEAHEr0 KBaJpaTHUECKOTO OTKJIOHEHUS IUCKPETHON

CIIy4ailHON BEJINYMHBI.

O 03O L B~ Wi

Tema 10 « HenpepbiBHasi ciydaiiHasi BeJIMUMHA, €€ YHCJIOBbIE XaPAKTEPUCTHKH

IIpakTnyeckoe 3aganue 1:

Halitn XxapakTepUCTUKN HENPEPBIBHON CIIy4YalHON BEIUYHHBI.

Ortarbl BHIIOJHEHUS 3aJaHUs:

1. YcranoBuTte, Kakue U3 CleyrOMMX QYHKIMNA NPEACTaBIAIOT cO00M QYHKIIMHN pacrpeaeacHus
HENpepbIBHOM ciy4yaiiHoil BenuuuHbl. [locTpoiite rpaduk kaxmoi u3 QyHKIMA U yKaKUTE TUana3oH
COOTBETCTBYIOLIEH CITy4YaHOW BEJIMYHUHBI:

e*, x<0

PO = 1,x)0

a)
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0,x<0

F(x) =1<sin x,0<x£%

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

2. TpeOyercs pa3zpaboTaTh MaTEMaTHYECKYI0 MOJENb pACIpEACICHUsS NTHYBMX THE31 B
HEKOTOPOM MECTOOOMTaHUH. BeposSTHOCTH TOTO, UTO B KPYT paguyca I (C EeHTPOM B JIt000H ClrydaiiHO
BBIOPAHHO} TOUKE) IIOMAAAeT XOTs ObI OJHO THE3/IO0, OlleHHBaeTcs kak F(x) = 1 — e°r2. Uemy paBHa B
ATOH MOJIENIM BEPOSATHOCTH TOTO, YTO B mpexaenax 0,1 KM OT cirydaiiHO BHIOpAaHHOW TOYKH OKa)KETCs
XOTs1 OBbI OJTHO THE3/10?

3. Ciyuaiinast BenmuuHa X 3a7jaHa MHTETPAITBbHON (QYHKIIMEH pacupeaeeHHs

0,x({-1

F(x)= 1x+l,—1£xs3
4 4

1,x)3

Haiitn BEpOATHOCTH TOrO, YTO B pe3yJbTaTe HUCIBITAHUSA X IPUMET 3HAYCHHUE, IIPUHAJICKAIICE
unrepsainy (0, 2).
4. CnyyaiiHasi BEIMYMHA X 33J]aHa UHTETPAIBbHON (DYHKIMEH pacipeaeeHus
0,x(-1

F(x)= lx+l,—1£x£2
3 3

Haiitu BEpOATHOCTB TOrO, YTO B PE3y/IbTaTe UCHBITaHUSA X MPUMET 3HAYCHHE, 3aKIHOYCHHOE B
untepsaie (0;1).

5. VYcraHoBuTe, KakMe€ U3 INPUBEJIEHHBIX HKXKE (QYHKUMH NpPEACTaBIAOT co0oi (yHKIUU
IUIOTHOCTH BEPOSATHOCTH ISl HETIPEephIBHOM ciyyaiiHoil BenmuumHbl. [locTpoiite rpaduk kaxmaon u3
(GYHKIMHA TTTIOTHOCTH BEPOSITHOCTH M HAMIUTE UANa30H COOTBETCTBYIOIIEH CIIyJailHOM BEITMYUHBI

- <0
F(x) = e",—o(X
a) 0,x)0
1 1
l——<x<=
f(x)=1" 2
6) 0, 6 npomusnom  cayuae
1sin X,0<x<rx
f(x)=<2
B) 0,6 npomuenom cnyuae
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E(1—x"'),—1<x£1

f(x)=14
T) 0
B IIPOTUBHOM ClIy4ae

f(x)=£- 51— 0 (X(+ o
) 7 1-X

f(x):le‘x; —o0({ X{(+o
e) 2

6. Jna xaxnoil m3 (yHKUMH IJIOTHOCTH BEPOSTHOCTH W3 YCIOBHUS MpEIbIIyLIed 3agauu: a)
HaliuTe COOTBETCTBYIOLIME (DYHKLUHU PACHIPEACIICHH; B) HAWIUTE BEPOATHOCTh TOTO, YTO CIIy4alHble
BEJIMYMHBI PUHUMAIOT 3HaueHus Mexay 0 u 1.

7. Haiinute MaTeMaTUYECKOE OXKHUAAHNUE U TUCIIEPCUIO CIIy4allHOM BEJIMYMHBI X, 3aJaHHOW UHTET-
pasibHO (DYHKIMEH pactpeaeeHHs:

0,x<0
F(x)=<x0(x<1
1,x)1
8. 3a1aHa MJIOTHOCTh BEPOSTHOCTH HEKOTOPOH CIIy4ailHOM BEJIMYMHBI
3

F(x) = 4x(2—x),0£x§2

0, B IpOTUBHOM CITy4yae

VYka3zaTe Avana3oH JaHHOW CIy4ailHOM BEJIWYMHBI, HAUTU €€ MAaTEMAaTHYECKOE OXHUIAHUE U
JACTIEPCUIO.
9. IIpo1OIKUTENBHOCTD KU3HU PACTEHUH JAaHHOI'O BHJIA B OINpPENEICHHON cpesie NMpeacTaBIIsIeT
co0oil HempeppiBHYIO ciydaiiHyio BenuuuHy X. IlycTe QyHKIMENH MIOTHOCTH BEPOSTHOCTH g X
SIBIISICTCS

1
f(X) = ——_ g x/120
) 120

10.Cnyyaitnast BenuunHa X pacmpeaeseHa [0 HOPMaJbHOMY 3akoHY. MaTtemaThueckoe
oxxuanue M(x) = 25, cpenHee KBajpaTuyeckoe OTKJIOHEeHHE 6(X) = 4. HaiiTu BepoATHOCTB TOTO, UTO B
pe3ynbTare uciblTaHus X MpUMET 3HaueHue B uHtepnaie (17; 31).

11.B rocynapCTBEHHYIO IUIEMEHHYIO KHUTY 3allMCBIBAlOT KOPOBE TOJOBBIM YJOEM HE MEHEe
4200kxr. Jlns omHOrO MaccuBa KopoB mMeeM cpennuit ymodt 3000 xr m cpenHee KBaapaTHUEeCKOE
oTKJIOHEHHE yn0s Mosoka 800 kr. Kakoii mpoLeHT KOpoB 3TOro Maccusa nonazet B ['ocynapcTBeHHyIO
IUIEMEHHYI0 KHUTY, €CJIM CUWTaTh, YTO Cily4ailHas BeaMYMHA X — YyAOH MOJOKa, IMOJAYMHEHa
HOPMaJIbHOMY 3aKOHY.

12.KakoBa BEpOSITHOCTh TOI'0, YTO HA YYACTKE Jieca CO CPEAHEN BBICOTON JEPEBBEB, PAaBHON 9 M 1
CTaHJApTHBIM OTKJIOHEHUEM, paBHbIM 0,5 M, BeIcOoTa JiepeBbeB Kosebnercs ot 8 10 10 M, eciu BbicoTa
JIEPEBbEB MOAUYNHEHA HOPMAJIBHOMY 3aKOHY?

13.B naptuu sui cpeHss Macca sul paBHa 59 T, cpeiHee KBapaTUYHOE OTKJIOHEHUE PABHO 6 T.
Cuuras, 4TO BEC U1l paclperesieTcsl 10 HOPMabHOMY 3aKOHY, OMPEEINUTh MPOLEHT SIUII, UIYIIUX B
3aroTOBKY, €CJIM B 3arOTOBKY MPUHUMAIOT siiina ot 50 1o 65 r.
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14.Cpenuss nimuHa peiobl 30 cM. 30% Bceil BbUTaBIMBAEMON PhIOBI UMEIOT JUTMHY OT 26 cM 110 30
cM. Kakoil mporeHT peid UMEIOT JUTMHY, MPEBBIIAOIIYIO 35 CM, €CIH NPUHSATH, YTO CIIydaiiHasi BEH-
yrHa X — JJIMHA PbIObI — IOAYMHEHA HOPMAJIbHOMY 3aKOHY.

15.Cpennss BbicoTa J1epeBbeB B polle paBHal2 merpoB. OnpeaenuTs, UCXOAS U3 MPEAIOI0NKE-
HUS, YTO BBICOTA JEPEBBEB PACHPEAEIACTCS 10 HOPMAIBHOMY 3aKOHY, KaKOH IPOLIEHT J€PEBLEB POIIU
MMEET BBICOTY, MPEBBIIIAIONIYIO 15 M, ecili 1epeBbsl BBICOTA KOTOPBIX HE focturaetr 10 M, cocTaBisier
15%.

16.Mcxons w3 MPennojokKEeHUs, YTO pPa3Mepbl PBHIObI MOMYMHSAIOTCS HOPMAIBHOMY 3aKOHY
pacripesiesieHus], ONPeAEINTh, KaKOi MPOLEHT U3 HUX OTKJIOHAETCS OT CpeAHero Oosee, yeM Ha 8 cM,
ecin 70% OTKJIOHSETCS OT HEro Ha 5 CM U MEHee.

17.5% Bcex 010K U3 NaHHOM MapTUX OTKIIOHSIETCS OT cpeaHero Beca si01o0k (120 r) Oonee, uem
Ha 20 r. CumuTas, 4To pacnpeaesceHue Beca S0JI0K MOTIUHSACTCS HOPMAIBHOMY 3aKOHY, HAalWTH, KaKOH
MpoIeHT 10710k uMeeT Bec B npezenax ot 100 mo 130 r.

Bomnpocel v 3a1aHus 1JIs1 KOHTPOJIS 3HAHMM.

1.Kakas ciydaiiHasi BeJIMYMHA SIBIISICTCS HEPEPBIBHOM ?

2. Yto Ha3bIBAIOT UHTETpaIbHON (DYHKIIMEH pacipeeieHus HelTPEPhIBHON CIIy4aiiHON
BEITUYUHBI?

3. Uro Ha3bIBaOT quddepeHranbsHoi yHKIMen pacipeneaeHus HeMPEpbIBHOM cyyaitHoH
BEITUYUHBI?

4. Hanummte GpopMyity HaXO0XASHUS MATEMAaTUUECKOTO OKUAAHUS HETIPEPHIBHOW CITy4aiiHOMN
BEJIMYMHBI.

5. Hanumure dhopMyny HaX0KIEHHUS IUCIIEPCUN HENPEPHIBHON CIIydaifHOM BETUYHHBI.

6. Harmmmre ¢opmyity CBsI3U HHTETpasIbHOU U UG depeHIInaTbHON (YHKIUH pactpeieeHus
HEIPEPHIBHOW CIy4yallHON BEJIUYHUHBL.

7. Hanmmure ¢popMysly HOpMaJIbHOTO 3aKOHA paclpeIesIeHNs HEPEPhIBHON CIIy4aiiHON
BEJIMYUHBI.

8. Hannmure gpopmMyny HaxoKAeHHs BEPOSITHOCTH MOMAJaHUsl Cy4yailHON BEJIMYNHBI B
3a/IaHHBIA UHTEPBAJ.

9. Hanmmure ¢popMyiny npaBuia TpEX CUTM.

Tema 11 « BolunciieHne XapaKTepuCTHK CAY4ailHBIX BeJMYHH»
IIpakTnyeckoe 3aganue 1:
1. BeiuucneHnue XxapakTepUCTHK CIIy4allHbIX BEIUUUH
Bapuant Ne 1
1. BexoxecTs ceMsiH HeKOoTOporo pacteHust coctapisier 80%. HailTu BeposiTHOCTh TOTO, YTO U3 TSATH
MIOCESHHBIX CEMSH B30MIYT POBHO 5.
2. 3aBox otmpasmi 5000 1o6pokadecTBEeHHBIX U3AeNui. BeposaTHOCTH TOTO, YTO B MyTH pa3OMIIM OJHO
uznenue 0,0002. HaifTu BeposITHOCTB TOTO, UTO B MYTH OyJIET MOBPEXKIAECHO 3 U3/IENHUS.
3. Ha ombrtHOM mosie mocesiHo 150 cemsH. HaliTu BepOSITHOCTH COOBITHS, COCTOSIIETO B TOM, YTO
BCXOJIbI 1a1yT poBHO 120 ceMsiH, eciiu yCIIOBHO CUMUTATh, YTO Ka)KJ10€ 3€PHO B30MIET C BEPOSITHOCTHIO
0,9.
4. UsBectHO, uT0o 80% CcCrenuanucToB B pailoHEe MMeeT Bbiciiee oOpa3zoBaHue. HaliTu BepoOsTHOCTDH
Toro, yto u3 100 Haygauy oToOOpaHHBIX YEJIOBEK BhICIIee o0Opa3zoBaHue UMeeT oT 65 10 90 uenoBexk.
5. Haiitu BeposiTHOCTB TOro, uTo U3 500 nocessHHbIX ceMsiH He B3oiaeT 130, eciau He BCX0XKECTh CEMSH
OILIEHUBAETCA BEpOATHOCTHIO 0,25.
Bapuant Ne 2
1. BeposTHOCTh M3roTOBIEHUS cTaHIapTHOW Aetanu pasBHa 0,9. KakoBa BeposATHOCTH, uTo cpeau 10
JieTallel OKa)kKeTCsl OJIHA CTaHAapTHAsl 1eTalb?
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2. B muenunoit cembe 5000 muen. BepositHocTh 3a00neBanus B Teuenue aus paBHa 0,001 ms xaxmon
nuesbl. HaliTi BEposSTHOCTB TOTO, YTO B TEYCHUU 3a00JI€ET TOJIBKO 2 TYEIbI.

3. CraHok aBTOMAT JeNlaeT JIeTalu. BeposSTHOCTH TOro, uTo JieTalb OKa)XeTcs OpakoBaHHOM, paBHA
0,01. Haiiti BeposaTHOCTB TOTO, uTO cpeau 200 neraneid OkakeTcst pOBHO 4 OpaKOBaHHBIX.

4. Bexoxects cemsiH coctaBisier 80%. KakoBa BeposiTHOCTH TOro, uto u3 1000 mocessHHBIX CeMsiH
B30HyT 0T 650 110 7607

5. IlycTe BepoSTHOCTh HApyHICHHS TE€PMETHUYHOCTH OaHkM KoHcepBoB paBHa (,0005. Haiitu
BEPOSTHOCTH TOTO, 4TO cpenu 2000 6GaHOK ABE OKaKyTCs C HAPYIICHUEM TePMETHYHOCTH.

PR

o1

©ooNo

2. Bonnpochl o Teme Teopusi BeposiTHOCTEI
[TonsiTe ciy4aitHOTO COOBITHSI.
Buabl cnyyallHbIX COOBITHIA.
Knaccuueckoe ornpeneneHne BepOsITHOCTH ClydaifHOTro coObITHsl. CBOIICTBA BEPOSITHOCTH.
[TonsiTue oTHOCHUTENBHOM 4YacTOThl. CTAaTUCTUYECKOE OIpeleleHHE BepOsITHOCTU. CBOMCTBO
YCTOWYHBOCTH.
[TonsiTue cymMMmbl cilydailHbIX cOObITHH. Teopema O BEpOSTHOCTH CYMMBbl HECOBMECTHBIX
COOBITUH.
[Tonnas rpynmna coObiTuil. Teopema.
[TpotuBononoxxueie coObITHS. Teopema.
HesaBucumplie coObiTusi. TeopeMa 0 BEpOATHOCTH MTPOU3BEICHUS HE3aBUCUMBIX COOBITHIA.
BepostHocTs nosiBneHust XoTs Ob1 ojHOTO coObITHS. Teopema. YacTHbIi cinyyail.

10. 3aBucumble COOBITHA. YCIIOBHAas BEpOSATHOCTh. TeopemMa O BEPOSTHOCTH MPOHM3BEICHUS

3aBHCHUMBIX COOBITHH.

11. ®opmyna 1oJIHOM BEPOSTHOCTH.

12. BepositHocTu runote3. @opmynsl baiieca.

13. Kombunatopuka. Pazmemenus 6e3 mosropenuii. [Ipumepsr.
14. TlepectanoBku 6e3 noBTopenuit. [Ipumepsl.

15. Coueranus 0e3 noBropeHuil. [Ipumepsr.

16. Pazmerienus ¢ nosropenusimMu. [Ipumepsl.

17. Coueranus c nopropeHusmu. [Ipumepsi.

18. IToBTopHsbIe ucnbiTanus. Popmyna bepuymnnu. CBolicTBa.

Tema 12 « Bapuanuonnsle psaabl pacnpeneienne. [lokaszareau Bapuanuu. I'padpuyeckoe

U300pakeHue»

IIpakTHyeckoe 3axanue 1:
3TaHLI BBITIOJTHCHUA 3aJaHHU .

1. Yucnennas o0paboTKa JaHHBIX OJJHOMEPHOU BEIOOPKU

Bri6opka X o6semom 100 uzmepenuii 3a1ana TaOIuIei:

i [ 2 L 1 5 fi

x | b2 1.4 Y s | g2 74

M, 5 13 25 25 19 I 3

I/I€ Xi — pe3yNbTaThl U3MEPEHUH, MXi — YaCTOTHI C KOTOPBIMU BCTpE-
YarOTCS 3HAYCHUSA Xi.

1. ITocTpouTh MOJUIOH OTHOCUTENBHBIX YacToT Wi =mxi /N.

2. [locTpouTth rUCTOrpaMMy OTHOCUTENBHBIX YacToT Wi =mxi /N.
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Moctponts rpahux sMoupeseckol GyREUHHE pacHpele e

5 & 7 10 1B
, ng 203 B 7

3. HOCTpOI/ITB IMMOJIMT'OHBI 9YaCTOT U OTHOCHUTCJIbHBIX YaCTOT BAPHUALIMOHHOI'O pAaa

2 | 3 & 7 9
I'I]'“J'EIMM'E

4, HOCTpOI/ITB TUCTOTpaMMBbl HaCTOT W OTHOCHUTCIIBHBIX YaCTOT BApHUAllUOHHOI'O pAla

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

Bomnpocsl 1 3a1aHus 1J1s1 KOHTPOJISI 3HAHMIA.
1. Y3 xakux yacTeil COCTOUT BapUALMOHHBIN psia?
2. Kakue nokazarenau Bapyalvu Bbl 3HaeTe?
3. OxapakTepu3yiTe MOHATHE BapUAHT.
4. OnuunTe MOJIMIoH WM THCTOTPaMMY YacToT.
5. Onpenenurte MOHATHE YaCTOTA.

4.1.3 TectupoBanue

TectupoBaHue HCIOJIB3YETCS JJIsl OLEHKM KauecTBa OCBOCHHMS OOy4aroUIMMCS OCHOBHOM
npodeccrnoHaIbHON 00pa3oBaTeIbHON NPOTrpaMMBI 110 OTAEIBHBIM TEMaM WU pa3jienaM AUCHUIUINHBL.
Tect mpencraisier co00il KOMILJIEKC CTaHIAPTU3MPOBAHHBIX 3a/aHUi, IMO3BOJISIONIMM YNPOCTUTH
Opolenypy HM3MEpeHMs 3HaHMi M yMeHMi oOydaromuxca. OOydaromuMcsl BBIJAIOTCS TECTOBBIE
3aaHusl ¢ (HOPMYTUPOBKOM BOMPOCOB M TPEHJIOKEHHEM BBIOpAaTh OJWH TMPaBUIBHBIN OTBET U3
HECKOJIbKMX BAPUAHTOB OTBETOB.

HNA-1 OIIK-1 Pemaer TUmoOBBbIE 3aJa4M NPO(eCcCHOHAIBHON JeATEJbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MATEMATHYECKHX, €CTECTBEHHOHAYYHBIX [JUCHUILUIMH C
NpUMeHeHueM HH(pOPMALMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOI I
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1. IIpy yMHOKEHUU ABYX MATPHI] IOJDKHO COOIIOIATHCS YCIOBUE, YTO YUCIIO. . .
a) CTPOK MEePBOM MaTPHIIbI PAaBHO YKCITY CTOJOLIOB BTOPOIl MAaTPHUIIBI

0) cTOJIOIIOB MEPBOI MATPHIILI PABHO YHCIY CTOJIOIOB BTOPO MaTPHIIBI

B) CTOJI0110B IEPBO MATPHULIbI PABHO YUCILY CTPOK BTOPOM MaTpHIIbI

I') CTPOK IIEPBOM MaTpPUILIbl PABHO YUCITY CTPOK BTOPOM MaTpUIIbI

2. Ecnu Bce 3J€MEHTBI OIpPENEIUTENss BTOPOro MOpsiAKa YMHOXHUTh Ha 4, TO HOBBIH
onpeaenuTenb OyaeT 00Jble HCXOAHOTO ...

a) B UETHIpE paza

0) B mIecTHAIATh pa3

B) Ha YeThIpe

') Ha MECTHAAIATh

3. OnpegenuTenb MaTpullbl ¢ aeMeHTamu al 1=6, al2=4, a21=4, a22=3 umMeeT 3HaUCHUE
a)2

6)3

r)-3

4. beckoHeyHO MaJioi Ha3bIBaeTCa (PYHKIHUS, TIPEAeS 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 MPOU3BEACHUA PaBHA. ..
ayutv o)u'v+u'v

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

8. [lepBooOpaznas nocrosinuoro yucia C paBHa
ayutv o)u'v+u'v

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

9. OnpeneneHHbId UHTErpajl BeIpaXeHUs 2X+5 ¢ HIXKHUM NPEJEIOM MHTErPUPOBAHUA 2 U
BEPXHUM IIpejiesioM 4 paBeH

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

10.BeposTHOCTB JOCTOBEPHOTO COOBITHS PaBHA. ..
a)0 0) 1 B) 0,1 r) 1000My YHCITy
[To pesynbratam TecTa OOyYarolIeMyCsi BBICTABISICTCS OICHKA «OTIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEILHOY» UM «HEYIOBJIECTBOPUTEIHEHOY.
Kputepun oreHku oTBeTa MOBOIATCS O CBEACHHS OOydaroluxcsl A0 Hayalla TeCTUPOBAHMUS.
Pesynbrat TectupoBaHusi 00bsABIsIETCS 00yUarOIIEMycs HEMOCPEICTBEHHO MOCIIE €T0 CIaYH.

Ixanaa Kpurtepuu oneHuBaHus
(% npaBUIbLHBIX 0TBETOB)
OrieHka 5 (OTIIMYHO) 80-100
Orienka 4 (xoporo) 70-79
Ornenka 3 (yIOBICTBOPHTEIBHO) 50-69
Orenka 2 (HEYIOBIETBOPUTEIHHO) menee 50

4.1.4 UuauBuayajibHbIE TOMANIHUE 3a1aHUsI

WuauBuayanbHble JOMAITHUE 3aJaHus, UCIOIb3yeMbIe I KOHTPOIS 3HAHHWKM 00ydaromuxcs,
MIPECIICIYIOT JABE TEIH: 0O0YJArONIyI0 ¥ KOHTPOIUPYIOIIYIO.

[Ipy BHIMONHEHUM WHIUBUAYaTbHOTO JTOMAIITHETO 3aJaHUs OOYYAIOIIMKCS JEMOHCTPHPYET
3HaHWE AJTOPUTMOB PEIICHHs] THUIOBBIX 3amad. OOydaromuMcs peKOMEHIYIOT JaBaTh MOAPOOHOE
OMMCaHUe X0JIa PeIIeHUs 3a/1a4.

Ota ¢GopMa KOHTPOJIS B TMOJHOM Mepe OTBEYAET MPUHIMIY HWHIAUBUAYAJIHHOTO MOAXOJa B
0o0y4eHuHu.

NunuBuayanpHOE TOMAITHEE 33a/IaHUE BBIJIACTCS 10 M3ydaeMomy paszaeny. Cpok BBITTOJTHEHHS 2
Henenu. Bce 3amanus pa3NuyHbI, YTO MCKIIOYAET MEPEMUCHhIBAHUS 3aJaHUi OOYJaroIIUMUCS JPYT Y
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npyra. [lo okoHYaHWUW CpOKa BBIMOJHEHUS WHIWBUIYAIBHOTO 3a7aHus, 00yJaronuMcs Ha3HA4aeTCst
TekcTel HWHAMBHAYAJIbHBIX JOMAlIHUX 3aJaHUU
MIPEACTABICHBl B METOMMYECKUX YKa3aHUAX JUIsi OOYYArOIIMXCS MO OpPraHW3allid CaMOCTOSTEIbHOU

BpEMA 3alllMTbhl HWHAUWBUAYAJIBHOI'O0 3adaHUA.

paboThI 110 Y4eOHOM TUCITUTLINHE.

Hnoueudyanvnuvle oomauinue 3a0anus no pazoeny «nemenmot TUHEUHOU an2eopbl)
B 3amagax 1-20 pemmts cucTeMy TpeX YpaBHEHHM ¢ TpeMs HEU3BECTHBIMU TPU TOMOIIIH

onpezaenuTenen, merogoM ['aycca, MaTpuuHbIM CIIOCOOOM.

2x-3y—-5z=1
1.93x+y-2z=—-4
X—2y+z2=5

2Xx+3y—-z2=2
3iX—y+3z=-4
3X+5y+z=4

S5Xx—-2y+z=-1
0.42X+y+22=6
X-3y-z=-5

2X—-y+3z=1
7.4X+2y+2=38
4x-3y-2z=-1

2Xx—y+3z2=3
9{x+2y+z2=2
X-3y+4z=-1

x—-3y—-z=1
11.92x+y+z=-7
2x—y—-32=5

2X+3y—-2=2
13.4x+2y+3z=0
X—y—-22=06

X+5y—-z=-1
15.42x+y—-2z=7
X-4y+z=0

X—3y+z2=2
2.42X+y+3z=3
2x-y—-2z=8
4x+3y—-2z=-1
4.43x+y+z=3
X—-2y-3z2=8
3X+3y+2z=-1
6.<2x+y—z=3
X—-2y-3z=4
X—-2y+z2=4
8.<2x+y+3z=5
X+4y+z2=-2
X+y—-2z=1
10<x—-2y+3z=5
2Xx+3y—-z=-4
3X+y+2z2=-4
12.0x-2y-z=-1
2X+3y+22=0
3X—-2y+2z=3
14.{2x+y—-z=-5
5x—y+3z=4
2x—-3y+3z=0
16.x+y—-2z2=-7
X—-2y+3z2=3
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3X+2y-2=3
17.{x-y+2z2=-4
2X+2y+z2=4
2X-3y+z=3
19.4x+y—-2z=4
3X—-2y+6z=0

Hnousuoyanvnvie 0omauinue 3a0anus no pazoeny « nemennmvl MamemMamuyecko2o aHanu3ay

B 3amauax 21 — 40 naiiTi yKa3aHHbIE PEIEIbI.

. 3x>-5x-2
21.a —_—
)IEUJ 22 - x—-6

. arctg2x
B
) I!m 4x

22.a) li
)Uﬂg 5—4x—x>2
B)I. 1-cos4x
!EDZamﬁnZZX
. AX*+7x+3
23.a _—
)lﬂn 2x2 +x-1
5) | arcsin 2x
IM™ax
. 2x2—-9x+9
24.a _—
)IHP X2 —5X+6
5) r sin 3x
!EQ tg5Sx

2x% +15x + 25

o lim|

6) lim

2X+5

. bx*-2x+1
M s

3x+2]2X
3x-4

. 3-2x-x?
6)lim

roe X2 +4AX+1

. (4x+3)°
D lim| 5

X—00

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

. (2x+5)
) lim o1

40

2x% —3x+1
roe X2+ X+4

0 lim| 522

X—0

18.

20.

X+y-2z=1
2X+3y+2=0
X=2y—2=17
X+2y—-4z=0
X+y-3z=-1
2X—y+52=3



25.

26.

27.

28.

29.

30.

. Bx—x’-4
a) [im

s X2 —2x-8

2

. tg°x
B) |!D;l sin 2x

T x? —2x—8
XLrD 2x% +5x+2

. tgx—sin x
B lim———=—

x—0 X

2 i 3x? —2x-1
!m X? —4x+3

o |i sin 2 3x
!m tg?2x

2 i 6—x—x°
1M 32 a3

. 3X
B) lim—

xs0 arcsin 6x

a)|im

o1 BXx? —4x -1

!LTO] Xsin 3x

2 i X% +2x—8
!ED 8—x*

1-cos6x

. 2x*+x-4
% lim 3+ x—4x°

. 5X—1 2x+1
2 Ilm 5x+4

. X2 —Tx+1
6) [im

2
xoso IXT+X+3

. (3x-1)*
D lim{ 352

. 3x*+5x+4
9 lim 2x% —x+1

. (2x-7\""
D lim|{ 53

. 2x2—2x+1
6) lim

oo X2 +4X+2

. (4x+1)
D lim|{ 2,3

X—0

. 5-2x-3x?
6 lim X2 +Xx+3

. (5x=2*%
D lim| 5.3

X% —3x+4

% lim 2x2 +5x -1
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31.

32.

33.

34.

35.

. Xtgx
B lim——

x—0

—-7x+10

a _—
)Iln]x —-10x + 25

x—5

B) |im xctg4x

x—0

(x-5)°
a)llﬂl'x -3x-10

sin 4x
tgx

B) [im

x—0

1-cos4x

N [im

x> -4
Vv1-4x -3
1-2x
-3
X+4

v2x+ -3
x2 —9

4x+1
1- 2
[ 4x — 3)

0 fim 22

2 1-3x
(]._ ]
2X+5

X+1

xo-1 VIX+ 7 —2

2x-3
1+ 4
4x +1

AJX+3-=-2
Ix -1

6x+1
12
( 3x—2j

42

6) [im

X—>—2

r) |[im

X—>00

%) lim

x—3

) lim

X—0

) lim

X—»00

6) lim

nlim

X—0

6) lim

x—1

X—00



X2 —6Xx+9

36.a) lim —————
)|!£T3] x3 —27

1-cosx
2

8) lim

x—0 X

. 2x*+x-3
37.a) |lim

1 X2 —2x+1

x—0 3X

2x%? +5x-3

38.a) lim ————
) IXLrD 3x? +11x+6

. tg3x
B lim

0 SIN BX

. 2x2+3x-2
39. a) ||mw

X—>—2

5) I. 4x
!m arctg2x

] (x-1)°
40. —_
) I![P 4x® +x-5

. sin?2x
B) lim——:

x—0 X

1-cos6x

6)

X2 —x—2

o H =
) |!£T2] Vax+1-3

r) lim (4—3x)x

x—1

0) |im(\/9x2 +4x —Bx)

X—0

») [im 6-2x)-2

X—2

x?—25

I!ED V2x-1-3

) 1im (7 - 2x)s

x—3

6) lim (2X—\/4x2 +3x)

X—00

r) |im(2x+3)i

Xx—>-1

5) | V1-x-2
xl—>r!‘3] 4 —\1-5x

o lim @x+5)z

X—>—2

d
B 3agauax 41-60 HaiiTl IPOM3BOIHBIC d_y , Monb3ysch popmynamu quddepeHIpoBaHUS.
X

3x—-4

Vxd+3x-2 ,

41.a)y=

6) y=(3"">* —cos? 2x’,
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B) y=Inarcsin v1—x? ,

42 a)y=x—+3
Vx® —6x—-9 1
B) y=Intgx?®,

2x

43. a) ym—————,
Vx®—5x?+3

2X+1

B) y=artg 1’

3x

44, ) y= —o—-—
Vxd—4x? +1

, 0

B) y=Inarctgvx -1,

4x

45.2) y= ——,
vx®+5x? -2

arctg2 2x-1

B) y=¢ ,

4x+1

Ix2-16x-2
B) y=arcsin1—4x* ,

46.a) y=

2x—3
Jx? +4x-3

47. a) y=

B) y=|nsin(2X2 ),

3x—8

I +3x—4

48.a) y=

2—x?
r)y=1n? ,
)y x* —6x

0) y= [2arCtgx +1n(1+ x? )]4

6) y=(3=% +sin 2 3x)’,

) y= (27" + arccos x’,

o y=In 2x* =2
- 3 )
. x® —3x

6) y= (5t92x _ X2)3’

r) y=In

X +12x

6) y= (4tg\/§ +\/;)31

3—x?
x3 —9x

r) y=In®

n) y= (2x + 3)th

1) y=(1+cos x)*

I[) y= (X2 + 1)arctgx

1) y=(arcsin x)@

1) y=(x +sin x)*

6) y= (39> —In(1+4x2 ',

4-3x°
X3 —4x

r) y=In®

3
)

6) y:(2°°szx +sin? x)

44
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B) y=e arcsin/1-x

3X+2

49. a) y=—21°2
VX2 +3x+1
24/x

B) y=arctg ——
1-x

5x -2

50. a) y=——2 2,
Vx? +5x -1

B) y=e arctgy x* -1

2X—7

5l.a)y=——22 0
VX2 +8x—14

1
B) y=Inarccos —,
X

3x-4

52.a) ym———,
Vx> +9x—6

B) y=Incos(e ),

5x+4

53.8) ym————
Vx?—5x-2

B) y=e arctg3\/ﬁ ,
54, a) y=— X1

3Vx3+9x—1’

1
B) y=Inarccos —,

J2x

2Xx—3

55.a) ym=—————,
SUx®—-8x+4

6) y=(29 —sec3x ),

2Xx—-3
r)y=In* | ———,
)Y X2 —4x+6

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

6) y=(5"9" + cosec2x/’,

4x% -1
4x% +1°

r) y=In®

3
)

6) y= (55"‘2 ¥ —cos 2x)

x3 -2
X3 +2

r) y=In’®

6)y=(e= i [

3x? -2
3x* +2

r) y=In®

6) y=[3*° + In(1+ 4x2)[',

3x2 -4
3x*+4

r) y=In

0) y=(4tgzx —tg2x)5,

45

Y= (X n 1)arctgﬁ

1) y= (1 + l)
X
1) y=(arcsin Jx )M

)cost

n) y=(tg2x

2 )arcsi nx

) y=(L-x
I[) y: (Ctg4x)sin4x

tg2x

1) y=(sin 2x)



1 X4 -3 /x
=Inarcctg —, =In* : =(x* +1
B) y= 9 Dy=Inty e 2 y=(x* +1f
2x+1 tg2x 2 )
56. a)yzm, 6)y= (5 + Sec X) ,
B) y=¢ arccjsm , I‘) y=|n 3 fgi ti ’ I[) y=(CO52X)t92x
4x+3

) == ).

57.a) y= ——,
SUx® —4x-1

2x2 -3
2x2 +3"

B) y=Intge 2% r) y=In* 1) y=(ctgx)™*

5x—-6

58.a)y=— >
SUX3+5x-2

3
)

0) y:(3°tgzx + Insin x)

2 X
B) y=e VO r) y=In® 2x +1 : n) y=(\/; +ij

2X3 + 5 ( arccos 2x 2 )3
59. a)}’:m, 6) y=\4 —V1-4x*],

.2 l_xz secx
B) Flnarcsmﬁ, r) y= A 1) y=(ctgx)

x3—-10

60. a) y= ————,
Vx* —8x

1 110 —3x? »
B) Flntgﬁ, r) y=In’® 10y m) y=(x+1In X)ll

B 3agauax 61-80 HaiiTu HeonpeneIeHHbBIE HHTETPAITBL.

6) y= (6""”“93X +arcctg 3x)4 ,

3x% +14x+37 x*dx
61. dx, 6)|——, 6x*arctg2xadx
2 I(x—l)(x2 T 4x+13) )I,/4_X2 o) J
4 3 2
62. a) sz FOCHIC 2T gy 6) | ox . B) [xIn(x® +2)dx
X" +6X° +9x 9+ Xx2)9+ X2
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73 + 40x — 96
a dx §)
-[2x4 +5x3 —12x? ) J-

B) szcos4xdx

.a) .[4);4)(;?;3;125;5&, 6) J.\/lx_? dx,, B) Iarccos Axdx
.a) I(Zx +X3;L(i+1)2 dx, 6) J‘% B) j(xz +1)sin xdx
.a) I(x _3;)32?;1 5% B) I e *sin xdx
.a) I%ﬁ%x 0) '[(9—x)2(;f/);——x2’ B) jarccos 3xdx

B) Ixze‘“dx

x* -2 dx
.a)IX3+XdX, 0) Im,

.a) -[(Zx—l)(8(j<)§ D) 0) J(4—x)2(;(\j/)i1—x2 , B) _[e‘“ Ccos xdx
. a) I(x—z)(i?(iX2x+17) : 6) jx“iﬁ B) sz cosgdx
a)j#jioxdx, 6)J Jax? —4x+3 N J.1+(i)i(nx
@) I (x+4)(jgix4x+20) ’ 2 I \/1142)(0% I sir?)s(x

3x2-2 6x—5 sin®x
. dx, o ——dx
2 I(x+3)(2x2 —3x—-2) ) J.1/9X L 6x— 2 2 Icosex

4 3 2
.a)J-Zx +8x° +9x +4d

—— X, 6)j 2x-1 4
X° +4X° +4X V5 +12x — 9x2

B) Ictg“xdx

X+2

.a) I 92de , 6 j dx, B) Ilein“xcos“ xdx
(x=5)(x* + 2x+10) Jax2 +12x+7
- - d
3 g 0[P [
x(2x-3) V21+12x —9x? 4—-5c0s X
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2dx 3x+1

77. a)-[16 e 0) '[\/Qx 12X+5dx, B) Icos xsin * xdx
2x° +4 X+5 4
a) jmdx, 0) jm B) Itg xdx
a)J' 5dx 1 6)I X+3 B)I - dx

(X+1)(2x* + 2x +5) 3sin X +4c0sX +5

T xai

80.9) I2x5—2x4+4 6)I 2X+3 . J-cos3xdx

dx, ——dx, :
X* + 4x? V7 — 6% — X2 sin ® x

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

B 3amagax 81- 85 ucnonn3oBath popmyny bepHyIIH 1S ONpeieICHIs] BEPOSITHOCTEH MOSBICHUS
COOBITHS TIPU MOBTOPCHUHU MCIIBITAHUHA.

81. BexoxecTs ceMsiH JaHHOTO pacTeHus coctaBisieT 90%. HaiiTi BeposTHOCTB TOTO, YTO U3 YETHIPEX
HIOCESTHHBIX CEMSIH B3OWIYT: a) Tpu; 0) HE MeHee TpexX.

82. B xJ101Ke YUCIIO JUTMHHBIX BOJIOKOH cocTaBiisieT 80%. KakoBa BEpOsSTHOCTH TOTO, YTO CPEIIU
B3SITHIX Hay/auy 5 BOJOKOH JJIMHHBIX OKKETCA: a) TpH; 0) He OoJiee ABYX.

83 HpI/IHI/IMafl BCPOATHOCTH POXKIACHUA MAJIbYUKa U ICBOYKH OJJMHAKOBLIMU, HaliTh BEPOATHOCTH TOT'O,
YTO cpequ 6 HOBOPOXKIEHHBIX: a) MaJb4KKa; 0) He Ooyiee TBYX JI€BOYEK.

84. B HekoTopoM BojtoemMe Kapiibl cocTaBisioT 80%. HaliTh BepoSATHOCTH TOTO, YTO U3 5 BBUTOBJICHHBIX
B 9TOM BOJIo€Me PBIO OKaxxeTcs: a) 4 kapra; 0) He MeHee 4 KapIioB.

85. IpubGop cocTout u3 4 y3710B. BeposiTHOCTE 6€30TKa3HOM PabOTHI B TEUCHUE CMEHBI TSI KaXKI0TO
y3ia paBHa 0,8. Y31l BEIXOJAT U3 CTPOSI HE3aBUCHMO OJIMH OT Apyroro. HailTu BeposSTHOCTH TOTO, 4TO
3a CMEHY OTKaXYyT: a) 2 y31a; 0) He MeHee 2 y3JI0B.

B 3agauax 86-90 ncnons3oBath acuMntToTudeckyto ¢popmyity IlyaccoHa mist onpeneneHus
BepOﬂTHOCTeﬁ MOSIBJIEHUST COOBITHS IIpH IMIOBTOPCHU N HACITBITAaHHH.

86. Cemena conepxkat 0,1% copusikos. KakoBa BeposaTHOCTB pu ciiy4daitHoM oTOope 2000 cemsiH
OOHAPYXXHUTH 5 CEMSH COPHSIKOB?

87. BeposiTHOCTB MOsiBIEeHUs1 OpakoBaHHOM Aetanu pasHa 0,008. Haiitu BeposiTHOCTB TOTO, uTO M3 500
cilyyaifHO OTOOpaHHBIX JleTaleil okaxercs 3 OpaKOBaHHBIX.

88. YcrpoiictBo coctout u3 1000 smeMeHTOB, pabOTarOIMX HE3aBUCHUMO OJMH OT JAPYroro.
BeposiTHOCTB OTKa3a m000ro sreMeHTa B TeueHue yaca pasHa 0,002. Haiitu BepoaTHOCTB TOTO, YTO 32
4ac OTKaXYT 4 dJIEeMEHTa.
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89. Kuwnra nznana tupaxom B 50 000 sx3eMruisspoB. BeposiTHOCTh TOTO, YTO B KHUTE UMEETCS TePEKT
opomrtopoBkr paBHa 0,0001. HaliTi BEposSTHOCTB TOTO, YTO TUPAXK COJEPIKHUT 5 HEMPABUIHHO
COpOILIIOPOBAHHBIX KHUT.

90. BeposATHOCTB BBIKMBAaHUS OaKTEpHiA TIOCIIE PaguoakTuBHOTO o0ydeHus pasua 0,004. Haiitu
BEPOSTHOCTH TOTO, 4TO mociie obmydenus u3 500 6akrepuii ocraHeTcs He MeHee 3 OaKTepuil.

B 3amagax 91-100 nano, 94TO Ha TPAKTOPHOM 3aBOjIe PaboUnii 32 CMEHY U3TOTOBIISIET N JeTalei.
BeposiTHOCTB TOTO, YTO JI€Tallb OKAXKETCS MEPBOTO copTa paBHap. KakoBa BeposATHOCTH, UTO AeTanen
nepBoro copra OyaeT M mTyk.

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.

Hnouesuodyanvnoe oomauinee 3a0anue no pazoeny «jiemenmopl Mamemamuieckoil CmamucmuKku)
B 3agauax 101- 120 3agan 3akoH pacnpeaeneHus cirydaifHoi BenmnauHbl X (B MEPBOM CTPOKE TaOIHIIBI

JTaHbI BO3MOKHBIE 3HAUECHHS BEJTMUYUHBI X, @ BO BTOPOM CTPOKE YKa3aHbI BEPOSTHOCTH P 3TUX
BO3MOYKHBIX 3HAUCHHI ).

Haiitu: 1) marematrueckoe oxxumanne M(X); 2) aucniepcuto D(X); 3) cpennee KBagapaTudeckoe
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 © 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
04

03
30
03
35
0,2
16
05
28
0,2
67
0.4
50
03
51
01
23
04
84
0,1
43
05
30
04
60
0.4
37
0.1
23
03

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
0,4
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
05
46

0,4
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4.2 Ilpouenypa u OlleHOYHBbIE CPEACTBA VISl MIPOBEACHUA POMEKYTOUYHOM aTTecTallun
4.2.1 Dx3amMeH

DOk3ameH sBisieTcs (OpMON  OLEHKM KayecTBa OCBOCHHUS OOyYaroIIMMCA OCHOBHOM
npoecCHOHANBLHOM  00pa30BaTeIbHONW MPOTPaMMBI TIO paslielaM JUCHUIUIMHBL. OJK3aMeH TI0
JTUCIUILIMHE TPOBOJIUTCS B COOTBETCTBUU C PACIHMCAHHWEM MPOMEKYTOYHOW aTTECTAllUU, B KOTOPOM
YKa3bIBa€TCS BpEMs €ro IPOBEACHHS, HOMEp ayAUTOPUU, MECTO IPOBEACHHS KOHCYJIbTAIIUU.
YTBep:KIeHHOE paclucaHue pa3MelaeTcss Ha MHPOPMAIIMOHHBIX CTEH/aX, a TakkKe Ha o(ulHuaIbHOM
caite YHUBEPCUTETA.

YpoBenb TpeOOBaHUMU, AJII NMPOMEKYTOUHOM aTTeCTallMd OOYYaroIIMXCS YCTaHABIIMBACTCS
pabodeil mporpaMMoii TUCIUTUTHHBI ¥ IOBOJUTCS IO CBEICHUS 00YJArONINXCs B HaYalle ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jiektopamu. C pazpelieHus 3aBeyromiero kapeapoi
Ha ’K3aMEHEe MOKET IIPUCYTCTBOBATH MIPENoAaBarens Kadeapsl, MPUBICUYCHHBIH JIJIsl IOMOIIU B TIPHEME
JK3aMeHa. B ciydyae oTCyTCTBHS BeQyILIEro MpernojaBaTelis dK3aMeH NMPUHUMAETCs IperojaBaTelieM,
Ha3HAUYEHHBIM PaCTIOPsDKEHHEM 3aBEAYIONIETo Kadeapoii.

[IpucyrcTBHE Ha »3K3aMeHe IMpernojaBaTelied ¢ apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropspKeHHs PEKTOpa, MPOPEKTopa 1Mo yueOHo# padoTe mim Aekana (pakyabTeTa He JOIyCKaeTcsl.

OOyuaromuecs npu SBKE Ha SK3aMEH 00s3aHbl UMETh IMpH ceOe 3aUeTHYI0 KHUKKY, KOTOPYIO
OHH TMPEIBSBIIAIOT 9K3aMEHATOPY.

Jliia mpoBeieHns dK3aMeHa BeIyIUi MpernojaBaTellb HaKaHyHe MOJIydaeT B JeKaHaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAIlla€TCS B JIEKaHAT IMOCJIE OKOHYAHUSI MEPOIPHUITHS B
JI€Hb MPOBEACHUSI SK3aMeHa U YTPOM CIIETYIOIIEro JTHS.

DK3aMeHbl TMPOBOAATCA IO OwieraM B YCTHOM WWJIM TNHCbMEHHOM BHjE, JTU0OO B BHUIE
TECTUPOBAHUA. DK3aMEHAIIMOHHbIE OUIIETHI COCTABISIOTCA 110 YCTAHOBIEHHOM (hopMe B COOTBETCTBUU
C YTBEPKACHHBIMH Kadenpoil »K3aMEHAllMOHHBIMUA BOMPOCAMU U YTBEPXKIAIOTCSA 3aBEIYIOLIUM
kadenpoii exxerogHo. B Ounere conepxkutcs He Oosiee TpexX BOMPOCOB.

DK3aMeHaTopy MpeAoCTaBiIsieTcs MPaBO 3aJaBaTh BONPOCHI CBEpX OMiieTa, a TAKKe IMOMUMO
TEOPETUYECKNX BOMPOCOB JaBaTh I PEIICHUs 3aJaddl U TPUMEPhI, HE BBIXOMASIIME 3a PaMKHU
MPOMICHHOT'0 MaTepuaa 1Mo u3y4aeMou TUCIHUIUINHE.

3HaHMsI, YMEHUS U HaBBIKA OOYYAIOUIUXCS OMPEAEINSIOTCA OLICHKAMH «OTIHYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEILHO», «HEYJOBIETBOPUTEIHHO» W BBICTABIAIOTCS B 3a4ETHO-IK3aMEHAIIMOHHYIO
BEJIOMOCTbH U B 3aUETHYIO KHUKKY 00yJaromierocs B J1eHb IK3aMeHa.

[Ipu mnpoBeneHUM YCTHOTO OHK3aMEHa B ayJAUTOPHUU HE JIOJDKHO HaxoAuThcs Oosiee 10
00y4aromuxcsi Ha OJTHOTO MPENOo/IaBaTeNs.

[Ipu mnpoBemeHun yYCTHOTO »SK3aMEHA CTYIEHT BHIOMpPAET HK3aMEHAlIMOHHBIN Ouier B
CIIy4aifHOM TOpsAKe, 3aTeM Ha3bIBaeT (DaMUITUIO, UMsI, OTYECTBO U HOMEP PK3aMEHAIMOHHOTO OuieTa.

Bo Bpems 5k3aMeHa oOydaromuecs MOTYT TMOJb30BaThCsl C pa3pellieHus 3K3aMeHaTopa
MpPOrpaMMOM AUCHMILIUHBIL, CIPABOYHOM W HOPMATHUBHOM JHUTEpaTypod, APYTHMMU MOCOOUAMU H
TEXHUYECKUMH CPECTBAMHU.

Bpemst moiroToBKM OTBETA MPU CIaye dK3aMeHa B YCTHOM (opMe JOIKHO COCTaBISITh HE MEHEe
40 MuHYT (110 ’KETaHHUIO 00YYaIOUIErocsi OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He Gosee 15
MUHYT.

OO0yuaromuiicsi, UCTIBITHIBAIONTNN 3aTPYIHEHHSI IPY TTOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
OumsieTy, UMEEeT MpaBO Ha BLIOOP BTOPOro OWiieTa C COOTBETCTBYIOIIMM IPOJJICHHEM BpEMEHH Ha
moAroTOBKY. I[Ipy OKOHYATEThHOM OIIEHWBAHHWHM OTBETA OIIEHKA CHIIKAETCA Ha OauH Oaml. Beimaua
TPEThero OuieTa He pa3perraeTcs.

Ecnm oOywarommiicsi sIBHJICS Ha DJK3aMEH, W, B3SB OWJIET, OTKa3aJiCcsi OT MPOXOKICHHS
aTTeCTallid B CBSI3M C HEMOJATOTOBJIEHHOCTbIO, TO B BEJOMOCTH €MY BBICTaBJISETCS OLEHKA
«HEYAOBIETBOPUTEIHHOY.
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Hapymenre IUCHMIIIMHBI, CHUCBIBAHHE, HCIOJIb30BAHHME OOYYArOIMMUCS HEpa3pelIeHHbIX
NEYaTHBIX M PYKONHCHBIX MaTepHuajoB, MOOWJIBHBIX Tele(pOHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB M IPYTUX BHJIOB JIMYHOM KOMMYHHUKALIMOHHOW M KOMIIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAI[MOHHBIX HWCHBITAaHWWA 3ampenieHo. B ciydae HapymieHus 3TOro TpeOoBaHUs
npernojiaBarenab 00sf3aH yJaIUTh OOYYarollerocss U3 ayJuTOPUM M INPOCTaBUTh €My B BEAOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIILHON.

BeicTaBneHHe OLEHOK, TMOJIYYEHHBIX IIPH IIOABEACHUU PE3YJbTAaTOB IIPOMEKYTOUYHOU
aTTecTalyy, B 3a4ETHO-DK3aMECHALMOHHYIO BEIOMOCTb M 3a4CTHYK) KHUXKKY IPOBOJMTICS B
IPUCYTCTBUHM caMoro oOydvaromierocs. IIpemopaBarenu HecyT NEpPCOHAIBHYIO OTBETCTBEHHOCTh 32
CBOEBPEMEHHOCTb M TOYHOCTb BHECEHMS 3aIllMCEd O pEe3yJbTaTax MPOMEXYTOYHOM aTTeCTallud B
3a4€THO-’K3aMEHALNOHHYIO BEJOMOCTb U B 3a4E€THBIC KHKKH.

HesaBka Ha 5K3aMeH OTMEUYaeTcs B 3a4€THO-DK3aMEHALMOHHOM BEIOMOCTH CIIOBAMHU «HE
SABUIICS.

Jnst  oOydarommxcs, KOTOpble HE CMOIVIM CJIaTh O3K3aMEH B YCTAHOBICHHBIE CPOKH,
VYHUBEpPCUTET YCTAHABIMBAET NEPUOJ JUKBUIALUUHN 33J0JDKEHHOCTH. B 3TOT mepuoa mpernonasareny,
IIPUHUMABILIME 3K3aMEH, JOJKHbI YCTAaHOBUTh HE MEHee 2-X JHEH, Korja oHu OynyT NpUHUMATb
3a7j0JKeHHOCTH. MHpopmanus o JUMKBUJALMU 33JJ0JDKEHHOCTH OTMEYaeTcs B SK3aMEHAIMOHHOM
JHUCTE.

OOyuaromyMcs, MOKa3aBIIUM OTJIMYHBIE M XOpOILIME 3HAaHHWSA B TEUYEHUE CEMEecTpa B XOje
IIOCTOSIHHOT'O TEKYILEr0 KOHTPOJS YCIEBAaEMOCTH, MOXKET OBbITh IPOCTAaBJIEHA 3K3aMEHAlMOHHAsS
OLIEHKa JOCPOYHO, T.e. 06e3 caauu 3k3ameHa. OLeHKa BBICTABISIETCA B HK3aMEHAIlMOHHbIN JIUCT WK B
3a4€THO-)K3aMEHALIMOHHYIO BEIOMOCTb.

WMHBanuapl 1 1yna ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl MOTYT C/IaBaTh dK3aMEHBI B
MEKCECCHOHHBIN MEPHO/] B CPOKH, YCTAHOBJIEHHBIE MHIMBU/IyaIbHbIM Y4€OHBIM IJIaHOM. VHBanuabp1 u
JULIAa C OrPaHUYCHHBIMU BO3MOXKHOCTSIMHM 370POBbs, MMEIOIIME HAPYLICHHs ONOPHO-IBUIaTEIBHOTO
ammapara, JOIYCKAaIOTCS Ha AaTTeCTAllMOHHBIE HCIBITAaHUS B CONPOBOXACHUM ACCHCTEHTOB-
COIPOBOXKAAKOIIUX.

[Iponenypa mnpoBeneHHs] NMPOMEXKYTOYHOH arTecTaluu A OCOOBIX CIIydyaeB M3JI0KEHA B
«[TonoxeHNM 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEXYTOUHOH aTTeCTalluu 00y4aroluxcs Mo
OIIOII ©OakanaBpuata, cnenuanurera u Mmaructpatypel» OI'BOY BO IOxHo-Ypansckuit 'AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

HNA-1 OIIK-1 Pemaer TUmoBbIe 3aJa4¥ NPOGeCcCHOHAIBHON AeATeJbHOCTH HAa OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MATEMATHYECKHX, €CTECTBEHHOHAYYHBIX [JUCHUIUIMH C
NpUMeHeHueM HH(pOPMALMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOI I

O1cHOYHBIE CpEACTBA

IlepeyeHb BONPOCOB K IK3aMeHY
1.ITonsiTe MaTpuisl. Buasl MaTpui.
2.0npeaenuTeny 2-T0 U TPETHETO MOPSIIKA.
3.CBoiicTBa onpeaeauTeseH.
4 MuHop. Anredpandeckoe TOTOJTHEHHE.
5.Cuctembl TUHEHHBIX ypaBHeHUH. OCHOBHBIE TOHATHS.
6.Meton ["aycca juist pelieHnid CUCTEM JTMHEHHBIX YPaBHCHHIM.
7.Meton Kpamepa [u1s pemieHuid ccTeM JTMHEHHBIX YpaBHEHUI.
8.ITonsiTre oOpaTHOM MaTpuIlbl. HaxoxaeHre oOpaTHOM MaTPHIIHI.
9. Pemiennie cucteM JIMHEHHBIX ypaBHEHUH METO/I0M OOpaTHBIX MATpPHIL.
10.TToustne Gpynkmuu. O6macts onpeaencHus. [Ipumepsr.
11.067nactp 3Hauenuit. CnocoOsl 3aganust pyakuuu. [Ipumepsr.
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12.3nemenTtapusie GpyHkiuu u ux rpadukn. CBoicTBa rpaduKoB.

13.CgoiicTBa ¢ynkiun. [pumepsr.

14 Tlonarue npenena B ToUKe, OECKOHEYHO YAAJIEHHOM TOUKE.

15.beckoHeuHO Malible (DYHKIIMH U UX CBOMCTBA.

16.beckoneuno 6obIMe GYHKIIUHA U UX CBOMCTBA.

17. Teopema o npeene CyMMbl, IPOU3BEIEHUS, YACTHOTO U CTEIIEHH.

18.I1paBuna packpbITusl HEOIPEAEICHHOCTEH.

19. IlepBsIii 3aMevaTenbHbIA mpeaen. [Ipumeps.

20. Bropoti 3amedarenbHbIi ipenen. [Ipumepsr.

21. Ilonarue npousBoaHO#. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT POU3BOTHOM.

22. OcHoBHBIE MpaBwmiia qudGepeHITpPOBaHHUS.

23. OcHoBHBIE (hopMyIbl AU hepeHnpoBaHusL.

24. TTpousBoaHas ciioxHON GpyHKIUU. [Tpumepsr.

25.CBs13b IPOU3BOTHON C MOHOTOHHOCTBIO. [loHATHE MakcMMyMa U MUHUMYyMa (yHKIIWH.
26. MHTepBalibl BBITYKIOCTH U BOTHYTOCTH rpaduka GyHKIHIO.

27.Touku neperuba rpaduka pynkunu. HeoOxoammoe ycnoBre CyniecTBOBaHHs TOUEK Hepernoa.
28.1lonsTHe GYHKLIMU HECKOJIBKHX MepeMeHHbIX. O6nacTb onpeaeneHus. [Ipumeps.
29.YacTHble MPOU3BOIHBIE IEPBOTO NOPsAKA (DYHKIIMH HECKOJIBKUX EPEMEHHBIX.
30.YacTHble IPOU3BOIHBIE BTOPOI'O MOPsIKA (YHKIIUU HECKOIBKUX MEPEMEHHBIX.
31.9kcTpeMyMbl QYHKIIMH JBYX ITEPEMEHHBIX.

32. Iuddepennmanbabie ypaBHeHUs. Buabl.

33.Pemenne quddepeHnranbHbIX ypaBHEHNH IEPBOTO MOPSIKA.

34.Pemenue nuddepeHInanbHbIX YpaBHEHHI BTOPOTO MOPSIKA.

35. [Nonsitue nepBooOpazHoii pyHkuuu. [Ipumepsr.

36. [lonsTue HeonpeaeneHHOro uHTerpana. CBoicTBa.

37. HenmocpencTBeHHOE MHTETPUPOBAHNE B HEOTIPEACTICHHOM HHTETpaJIe.

38.MeTo MHTErpUPOBaHUS 3aMEHON TIEPEMEHHBIX B HEOPEAEICHHOM UHTETpaje.
39.MeTo HHTErpUPOBAHUS IO YACTSIM B HEOTIPEIETICHHOM WHTETpaJIe.

40. TlonsTue onpeneneHHoro uHTerpana. Croicraa.

41. 'eoMeTpUYECKUN CMBICI OMPEACIICHHOT0 HHTErpaia.

42 HemnocpencTBEHHOE MHTEIPUPOBAHKE B OINIPEICIIEHHOM UHTErpae.

43.MeTo MHTETPUPOBAHHS 3aMEHON TIEPEMEHHBIX B OIPEEIEHHOM HHTETrpaJie.

44 MeTtoJ MHTEIPUPOBAHUS IO YACTSAM B ONPEACICHHOM UHTErpale.

45. TlpunoxxeHue onpeeIeHHOTO HHTErpajia K BRIYMCICHHIO TUTOMIAEH TUIOCKUX (Uryp.
46.ITonsTre coObITHS, cnbiTaHus. [loHsATHE citydaiiHoro coobiTus. [Ipumepsl.

47. Buapl ciydaidiHbIx coObITHil. [Iprimepsl.

48. Knaccuueckoe oIpe/esieHue BEpOATHOCTH ClydaiiHOro coObiTusi. CBOMCTBA BEPOSATHOCTH.
49. TloHATHE OTHOCHTEIbHOW dYacTOTHl. CTaTHCTHYECKOE OTpeselieHne BeposATHOCTH. CBOHCTBO
YCTOMYUBOCTH.

50. [NonsATHE CYMMBI CITy4aifHBIX COOBITHI. TeopeMa 0 BEpOSITHOCTH CYMMBI HECOBMECTHBIX COOBITHIA.
51. IlonHast rpymnma coOBITHIA.

52. TIpOTHBOIIOJIOKHBIE COOBITHS.

53. BeposATHOCTH MOSBIEHUS XOTS OBl OJJHOI'O COOBITHS.

54. 3aBucumsbie coObITHS. Y CI0BHAs BEPOSITHOCTH. [Ipumepsl.

55. Teopema 0 BEpOSTHOCTH MTPOU3BEICHUS 3aBUCUMBIX COOBITHIA.

56. JluckpeTHbIEe CTy9aiiHbIe BEIMIHHEL.

57. HenpepbIBHBIE Cly4YaiiHble BETUYUHBI.

58. 3akoH pacnpeneneHns. MHOTOYTOJIBHUK PacIipeIeICHHs.

59. YucnoBble XapaKTEPUCTUKU JUCKPETHBIX CIyYaHBIX BEJIMYHH U MX CBOWCTBA.
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60.HopmanbHbIi 3aK0H pacrpeesieHus] HEMPEPhIBHOM CIIy4aitHOW BEJIMYUHEI.

— w2 _2y_
61. Haiitu ipou3BOHYIO QPyHKIIUH y(x) =x"—-3x 1.
62. Haiitu npoussozsyto gyrxunn Y = COS(2X —3) '

2 X
63. Haiitu ipoussonyto pynkmun Y = X~ - € .

64. Halitu yrioBoit ko3¢ dUIIMEHT KacaTenbHOW K TpaduKy ¢yHKIHH y= X2 +2Xx-4 B TOYKE
X, =—1

X+3

X—2

66. Haiitu Touky Makcumyma QyHkuun Y = 2X — X2,

XZ

65. Haiitu mpou3BoAHYIO (PYHKITUN

67. Haiitu mpoussoanyio ¢pyaxmuu f(X) = e

68. Haiitu npoussoanyro dpynkiuu y = (X + 2)e*.
69. Haiitu npoussoxuyro dpynxuuu f(X) = Ln2x.

im x+1
70. Haiitu npenen x>0 — 33— Ay .

2
. x°=9
. lim ——
71. Haittu npenen 3 3(x _ 3)
. SIn 2x
lim
x—0 5X

. im 1-2x2 +3x
. Haii —
auTu Hpe):[eJI X —>00 4 —3X + X2 l

72. Haiitu npezen

1 2X
. Lim| 1+ —
74. Haiitn nipesen x—>00( ZXJ

Lim X" =25
75. Haiitu npenen e 2(X B 5) |

-1 1 1 -3
76. Haiitu cymmy mMatpui A= , B=

O 4 2 5
77 P s
. Hai . B=
anuTHu HpOI/ISBe)IeHI/Ie ManI/IH O 4 5 2 5

1 0 3 0
78. Haiitu pa3HOCTh MaTpuIl A = ,B=
-2 4 1 -2
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9 1

79. BerauciuTh onpeaenuTeb

—2 3
x+2y=-3
80. Pemuth cucteMy JJMHEWHBIX YpaBHEHUN
3x+2y =5
4 0 1
81. Beruucauts onpenenutens (0 —1 0
3 0 2

X+ X, + X, =4
82.PemuTh cuCTEMY JIMHENHBIX YPAaBHEHHUH X, — X, =—1
—X, +X;=0

83. Haiitu HeonpeneneHHbIH HHTETpall J. (4sin x —cos x)dx

. . dx
84. Haiitu HeomnpenenieHHbIN HHTETpa J.—

VaAx+1
. 1 ; > 2
85. Haiiti nepBooOpa3uyro st pyukiuu f (X) = 3 x7 —x° = 3
86.113 ypHBI, B KOTOPOH HaxXoIATCS 5 OENbIX M § YEpHBIX IIAPOB, BRIHUMAIOT HAylady OJHMH IIap.
HaiiTu BeposTHOCTH TOr0, YTO ATOT 11ap OyAET OEbIM.
87./1Ba crpenika MPOU3BOMAAT MO OAHOMY BBhICTpeny. BeposTHOCTH momnajaHus B 1eNb JJIs IEPBOTO U
BTOpOoro crpenkoB paBHa 0,8 u 0,4 coorBeTcTBeHHO. HaliTh BEpOSTHOCTH TOTO, YTO B 1I€Jb MOMATYT
o0a cTpeka.
88.3akoH pacmpenelieHds BEPOSTHOCTEH CloydailHOW BeNWYMHBI X 3a7aH  TaOmuIed, HaWTh

BEPOATHOCTL [I,

X 2 5 8

P | 01| p, | 06

89. JlaH 3aKkoH pacripeieleHusl BEpOsATHOCTeH AMCKpPETHOH ciiyuyaiiHol BennuuHbsl X. Haiitu 3HaueHue
a, JUCIIEPCHUIO U CpeIHEE KBAaAPAaTUYECKOE OTKIOHEHHE.

X 1 2 3 4

P 02 a 03 02
90. Haiitu BepOsATHOCTb TOTO, YTO JTHU POXKACHUS y JBYX CIy4aiHbIX JrOAEH MPUIYTCS HA OJUH MECSII
roja.

[ITkasia ¥ KpUTEPHH OLIEHUBAHUS OTBETA O0YUYAIOUIErocs MPECTABICHbI B TAOIHIIE.

IIxanaa Kpurepuu oueHuBanus

- 00y4arOIIUIACS TIOTHO YCBOMI Y4eOHBIN MaTepua;

- IIOKa3bIBA€T 3HAHHE OCHOBHBIX HOHSITHH JUCHUIUINHBI, TPaMOTHO IIOJB3YCTCA
TE€PMUHOJIOTUEN;

- TPOSBISICT yYMEHHE AHAJIM3MPOBaTh W 0000IIaTh WHPOPMANWIO, HABBIKM CBS3HOTO

Ouenka 5 N _
R — OIMCAaHUS SBJICHUH U IPOIIECCOB; } )
- JIEMOHCTPUPYET yMCHHE u3Naratb Marepuajl B ONPEHCICHHOW JIOTHYCCKOMN
MTOCIIEIOBATEIILHOCTH;
- T[IOKa3bIBACT YMEHHE WIUTFOCTPHPOBATh TEOPETHYCCKUE IOJOKEHUS KOHKPETHBIMU
IPUMEPAMH;
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- IEMOHCTPUPYET CPOPMUPOBAHHOCTh U YCTOHYHBOCTh 3HAHUH, YMEHUI U HABBIKOB;
- MOTryT OBITh JOMYIICHBI OJHA—]BE HETOYHOCTH NPU OCBCIICHHH BTOPOCTCIICHHBIX
BOIIPOCOB.

Orenka 4
(xopom10)

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

- B YCBOGHHM Y4eOHOTO MaTepuasia IOIyIIEHbI MpOOEbl, HE HCKA3UBIIHE COACpPIKAHHE
OTBETA;

- B M3JIOKEHUH MaTepHaa JIOMyIIeHbl He3HAUUTEIIbHbIE HETOYHOCTH.

Ornenka 3
(YHOBIETBOPUTEIHHO)

- 3HAaHHE OCHOBHOTO MPOTPAMMHOTO Marepualia B MUHHMAJILHOM 00bEMeE, MOrPEIIHOCTH
HEMPHUHIMITHAIBHOTO XapakTepa B OTBETE HA 9K3aMEHE: HEMOJIHO HITH HEroCe0BaTeIbHO
PACKpBITO COJEpIKaHNE MaTepHaa, HO OKa3aHo ollilee MOHUMAaHHE BOIIPOCOB;

- UMEJTUCh 3aTPYAHEHHS WK JIOMYIIEHBI OIMIMOKH B OMpPEAeIeHUH MOHSITHH, UCTIOIB30BAHHH
TEPMHUHOJIOTUH, ONHCAHWU SIBJICHUM M TMPOIECCOB, HCIPABICHHBIE IOCTE HABOSIIHX
BOIIPOCOB;

- BBIBIICHA HEIOCTATOYHAS c(OPMHUPOBAHHOCTh 3HAHMN, YMEHHH U HAaBBIKOB,
o0ydaromuiics He MOKET MPUMEHUTD TEOPHUIO B HOBOU CUTYAIIUH.

Onenka 2
(HEYIOBIIETBOPUTEIIHHO)

- mpo6enbl B 3HAHMUAX OCHOBHOTO NMPOrpaMMHOI0 MaTepuana, NPUHLIUIHAIBHBIE ONIMOKU
IIPU OTBETE Ha BOIIPOCHI;

- OOHapyXXCHO HE3HaHWE WIH HEIOHWMaHWE OoJNbINell WM HamOollee BaKHOH YacTH
y4e0HOTO MaTepuana;

- JOTIYIICHBI OMIMOKK B OMpPECIICHHH MOHATHH, NPH HCIOIBF30BAaHUHA TCPMHUHOJIOTHH, B
OIIMCAHWY SBIICHUH W TIPOLIECCOB, KOTOPBIC HE MCIIPABIICHBI ITOCIIE HECKOIBKUX HABOISAIIINX
BOTIPOCOB;

- He c(OPMHUPOBAaHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS, YMEHHS H
HaBBIKH.

TecToBBIC 3a1aHNA

HU-1 OIIK-1 Pemaer TunoBble 3a1a4u NPodeccHOHAIBHON /AeATeIbHOCTH HA OCHOBE 3HAHMU
OCHOBHBIX 3aKOHOB MAaTEeMATHYECKHUX, €CTECTBEHHOHAYYHbIX IMCUUIUIMH € NPUMEHEHUeM
UHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Uil

1 Pazgen Ji1eMeHTHI THHEHHOH aJaredpbl

1. TpeyronbHas MaTpuiia UMeeT BUA. ..

2 00 4 1 3 1
a)|0 3 0 6)|0 2 1 B)|0 1 r |l
0 0 4 0 01 0 1
2. lnaroHasibHasi MaTpUIla UMEET BUI. ..
2 00 4 1 3 1 0
a)|0 3 0 0)|0 2 1 B)|[O 1 O r |l
0 0 4 0 01 0 01
3 4
3. Onpenenurens PaBEH...
a)-10 6) 10 B) 2 r) 1
-1 0 3
4. Nansl MaTpulibl A = 4 uB= 12/ Torma matpuna 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. Onpenenurenb paBeH 0 mpu opaBHOM ...

a) 8 6)0 B) 1 r) -8

6. Jlaner matpunel A, B u C pasmepa 2x3, 3x2, 3x3 cooTBeTcTBeHHO. [lociie yMHOKEHUST MAaTPHIIBI
OyIyT UMETh pa3mep...

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

7. Ilpu yMHOXEHHUH JIBYX MaTPHIL JOJKHO COOTIOAATHCS YCIOBUE, YTO YUCIIO. ..

a) CTPOK TMEPBOM MaTPHUIIbl PaBHO YHCIY CTOJIOI[OB BTOPOW MaTPHUIIBI

0) cTOIOIIOB MEPBO MAaTPHIBI PABHO YHCITY CTOJOIIOB BTOPOH MaTPHIIBI

B) CTOJIOLIOB MIEPBO MaTPHUIIBI PAaBHO YHCIY CTPOK BTOPOI MaTPHILIBI

T') CTPOK MEPBOM MaTPHIIbI PABHO YUCITY CTPOK BTOPOM MAaTPHIIbI

10 6 4
8.JlaHbl MaTpHIIBI A=( J u B=( J . Torna onpenenurens npousBeaenus marpun det(AB)

0 5 4 3
paBeH. ..
a)5s 6)18 BO 1)10
4 -5 4
9. OOparHas marpuna Kk matputie A=|6 5—qa 12| He CylecTBYET IIPH 0, PABHOM. ..
1 3 2
(BBEIUTE OTBET)
1 1 1
10. Cuctema nuHEHHBIX ypaBHEHUM ¢ OcHOBHOM Matpuniel 4=|1 0 —1| u BEeKTOpOM MpaBbIX
0 -1 1
4
gacreit b = -1 HAMEET BUL...
0]
X +X, +X, =4 X, +X, =X, =4 X, =X, +X;, =4 3x, =4
a) <X —X;=-1 0) - X, +X;=-1 B) =X +X=-1 T1):2X,=0
—X, +X; =0 X, —X; =0 X, =X, =0 2%, =—1

11. Ecnu Bce a1eMeHTHI OIpeieIUTeNsi BTOPOro MOpsiika YMHOKHUTE Ha 4, TO HOBBIN ONpeIeTUTeNb
Oyner 60JbIIe UCXOTHOTO ...

a) B 4YeTHIpE paza

0) B IIeCTHAIIATh pa3

B) Ha YETHIPE

') Ha EeCTHAIATh

4a+1 0 O
12. Ompenemurens | 0 -1 0{=0, npwu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 1)-0,25
1 0 3 0
13. Janer matpunibl 4 = (_ > 4 ,B = (1 B 2} torna A-B pasHo....
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NN I

~2 0] {—z 0]
-16/ -3 6

-3 5 7
14. [Janamarpuma A=| 6 -1 2| cymmMma aiitazs paBHa...
8 -4 9
a)-3 0) 1 B) -1 r)-7
15. Onpenenurens ! 1‘ paBeH...
a) 23 6)8 B)-23 1n)l9
16.  Ecmm (x4, ), ) - pelIeHHe CUCTEMbI JIMHEHHBIX YpaBHEHHI
x+2y=-3
{Bx +2y =5
TOTA Xo — Vo PAaBHO...
a)-0,5 0) 7,5 B) 0,5 r)-7,5

-1 1
17. Eciu A=
o

2(s)

18. Marpuna A= (

6 L 8)

x 4
2

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

o) ol

] HE UMeeT 00paTHOM, MpPHU K PaBHOM. ..

1
j , B= [zj , torga matpuria C' = A - B umeer Bu. ..

3

19. Hanst matpuist A, B u C pasmepa 4%2, 3x4 u 4%3 coorBeTcTBeHHO. [lociie yMHOKEHUST MATPHUIIBI

OyAyT UMeTh pa3Mmep...
a) [A-B]=4x4  06)[B-A] =3x2

20. YpaBHeHuUE NpAMON UMEET BUL. ..
a)x’+y?=R? 0)y=kx+b
21. YpaBHeHUE 3JUIMIICa UMEET BU/I. ..

a)x’+y?*=R? 6)y=kx+b

22. YpaBHeHUE TUNepOoIbl UMEET BUJI. ..

a)x’+y?=R? 0)y=kx+b

23. YpaBHeHue napabosbl UMEET BU/I. ..

a)x’+y?*=R? 6)y=kx+b

24. YpaBHEHUE OKPYKHOCTH UMEET BUJI. ..

B)[C-B-A]=3x4

r)[C-B] =4x4
2 2
B) Y° = 2pX r)—2+i:—2=1
2 yZ
B) Y* = 2pX 1 tz=1
a- b
2 2 2 2
y Xy
VTt DT
2 2
B) Y2 = 2px D) 4oy =1
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a)x?+y?*=R? 6)y=kx+h B) y* = 2pX r)x—2+—=

25. YpaBHeHHUE NPSIMOU, TPOXOISALIEH Yepe3 JIBE JaHHbIC TOUKH, UMEET BHU/I. ..
X=X _YV=h
Xo =Xy Vo=
B)y=kx+Db r)y—-yi =k (X—Xi1)
26. O01miee ypaBHEHHE MPSMOK UMEET BHU/I. ..

a) Ax+By+C=0 0)

X=X _YV=h
Xp=X Vo™ N

B)y=kx+Db r)y—yi =k (X—Xi1)
27. YcioBue napauieIbHOCTH IPSIMbIX. . .

a) Ax+By+C=0 0)

1 1
a)ki-k2=0 0) k1 = k2 B) ki =+ — rNki=- —
k, Kk,
28. YcnoBue NepneHANKYISIPHOCTH MPSMBIX. . .

a)ki-k2=0 0) k1 = k2 B)k1:+i 1“)k1:—i
K, K,

29. Ecm a =(4;2,-2) wu b =(1-3;1). Torma ckanspHoe npousBeacHre a-b pasHo...

a) -4 0)-3 B)2 1)0

30. YrioBoit ko3 dumment npsimoit 15X + 3y + 8 =0 paBeH ...

a)-5 0)3 B) -15 r)5

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

32. lansl Touku A(2; -3) u B(-4; 7). Torna abcuucca cepenunbl orpeska AB paBHa...

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

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

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

35. Touka M (2,1) cepenuna orpe3ka. KoHlamu oTpeska sBISIOTCS TOUKH. ..

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

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

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

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

37. llpsimasi, nepreHANKYIspHast psAMOM Y= —X+ 4, UMeeT BUJ. ..

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

38. Ilpsmas, napamienbHas OpsMol Y= —X+4, umeeT BUA. ..

a)y=2x—4 ©6)y=x+3 B)y=—4x-1 T1)y=—Xx—4

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

a) 4 0) 3 B) —2 r) 6
40. BexTopst a=(4,6,—2) u b =(—1,3,\) nepneHauKYISIpHBI, TOTJa KOOPJAMHATA A paBHA..
a) 5 0) —6 B) 7 r) =5

41. Touka A(4,5) npuHAAIEKUT NPAMOM, 3aJaHHOW YPAaBHEHUEM ...

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

42. Bekropsl a=(3, 2,—1) u b =(\,—8,4) napayienbHbl, TOr1a KOOpPAWHATA A PaBHA...
a) 3 0) —12 B) 14 r) —2
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43. Bektopst a=(4, 2,—1) u b =(A,—8,4) neprneHauKyIIpHbI, TOra KOOPAWHATA A PaBHA...

a) 5 0)7 B) 2 r) —6

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

BBEIMTE OTBET

45. Ha miockocTu BBe/IeHa MOAPHAs CUCTeMa KOOpAUHAT (p;¢). YpaBHenue ¢ = 16 3amaer Ha 3Toit
TUIOCKOCTH. ..

a) J1Ba Jiyda

0) myu

B) OKPYKHOCTb pajuyca 4 ¢ IIEHTPOM B IOJIIOCE

') OKPY>KHOCTB pajiyca 16 ¢ IIEHTPOM B MOJIIOCE

46.  OOwmwMM ypaBHEHHEM NPSIMO Ha TNIOCKOCTH SBISETCA. . .

f + l =1
a) 3 12 6) y=—4x+12 B) 4x+y—-12=0 r) y—4=-4(x-12)
47.  JlnmuHa oTpeska, orcekaeMoro npsmoi 4x+7y-20=0 Ha ocu OX, paBHa...

a)6 0)5 B)20 r)7
2 2
48.  Ecnu ypaBHEHHUE dJUIAIICA UMEET BH/I P + % 1, To nuHA ero OOJbIIEH MOIyOCH paBHa. ..

a)36 0)25 B)S 1)6
49.  [lansl Touku A(2;3) u B(-6;5), Toraa koopauHATHI cepearHbI 0Tpe3ka AB paBHBI. ..
a) (-48)  0)(Z8) B (4D 1)(-24)
50.  VYpaBHeHwue napaboIbl CHMMETPUYHON OTHOCHTEIBHO OCH OPJIUHAT, BETBH KOTOPOM
HaIpaBJIEHbl BHU3, UMEET BU/I. ..
a)y>=2px, 6)x%=2py B) y* = -2px r) x2= -2py
51.  YpaBHeHueM npsMoil B OTpe3Kax sIBISIETCH. ..
f + l =1
a) y=—4x+12 0) 4x+y-12=0 B) 3 12 r) y—4=-4(x-12)

52.  VpaBHeHHe OKPYKHOCTH uMeeT Buj (x-2)2+ (y+5)?=49. E& ueHTp UMeeT KOOPIWHATEHL. ..
a) (2;-:5)  0)(Z5) B)(-25)  1)(-2-5)

53.  VYpaBHeHwue mapabobl CHMMETPUYHON OTHOCHTEIBHO OCH OPJIUHAT, BETBH KOTOPOM
HaIpPaBJICHbl BHU3, UMEET BU. ..

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

54. Jlano ypaBHenue rumnep6onsl 5x2 — 4y? = 20. Jlnunsl eé momyoceit paBHE. ..

a) \/51/12 6)5u4 B)-4u 5 r)SI/I\/E

Pasznen j1eMeHThI MATEMATHYECKOI0 AHAJIH3A

. x*=25
55 . 3nauenue npeaena Lim paBHoO...
x-5 2(X —5)
a)0 0)5 B) 10 r) o
3x*+x+4

56. 3nauyenue npezena Lim —; paBHO...

x>0 X°—X-5
a)l 6)0 B) o0 r)3
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9-x

57. lana pyHKIus Yy = M Torna, ee 00acTbIO ONpPEICTCHUS SBIIAETCS MHOXKECTBO. ..
X+

a) (-00; -4) U [9; +o0) 0) (-4; 9] B) (4, 9] r) (-4;9)
58. Ilepuonudeckoii siBNsieTCst GyHKITHSL. ...
a) f(x)=+x+1 B) f(X)=(x-1)>?
2
6) f(x)=cos(x——7z] ) fx) ==
3 2X
1 2%
59. Tlpenen Lim(1+ 2—) paBeH...
X—0 X
a)e 6) e? B) e r) &%
60. ®yuknus Y = f(X) Ha3pIBaeTCs YeTHOM I BceX X M3 00JIACTH ONMPEIEICHNUs, €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 QYHKIIMU CUMMETPUYEH OTHOCUTENBHO. . .
a) Havaja KoOpIMHAT 0) ocu abcrucc
B) OCH OpAMHAT r) Ouccektpucs! III koopaunaTHoOroO yria.
_2x°+6x-1
62. [Ipenen Lim X + 2X2 45 paBeH...
1 6
a) - E 0)3 B) 1 r) g
63. ®opmMyIia BTOPOTo 3aMevaTeIbHOro fnpeaena. ..
1Y 1Y
a) le(1+—j =1 6) Lim[1+—j -1
x—0 X X—>0 X
1Y 1)
B) |_|m(1+—j =€ r) Lim(1+—j =g
x—0 X X—>o0 X
64. Oynkuus y = f(X) sBisiercst yObIBaroIieil Ha HHTEpBaJIe, €CIM HA 3TOM HHTEpPBAJIE. . .
2 T'(x)>0 s F'(x)>0
B) f'(X)<O r) f'(X):O
65. beckoHeuHO Maiol Ha3bIBaeTCs QYHKIIMSI, IPEEN KOTOPOM PaBEH.. .
a)l 6) 0 B) ®© r)C

66. beckoHeuHO OOJIBIION HAa3bIBACTCS (DYHKIIHS, PEET KOTOPOU paBeH. ..
a) 1 6) 0 B)oo 1)C
67. Ilpenen nocrossHHON BenmuuuHbl C paBeH...

a) 1 6) 0 B)oo 1)C
X% —3x+2
68. Ipenen Lim —————— pagen...
x> 3X° +X-9
2 5
a 0) -3 -= =
) oo ) B) 5 r) 3
2
. Xx°-16
69. IIpenen Lim paBeH. ..
x5 2(x —4)
a)0 0) 4,5 B) 8 r) o
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70. Hpenen |im tg4x paBeH. ..
x—0 11x
a) — 0) 4 B) 0 r)2
11 11

4

71. Hpezxen |jm (%jm vaser..

x—>-1-0

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

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

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

_1-2%% +3x
74.  Ilpemen lim ————- pageH...
P X 4—3x+x2 T
a) -2 0) % B) 0 r) o
. sin 2x
lim
75.  Ipemen “° 5X  pagen...
2 1
a)l 0)— B) — r)0
) )5 ) c )
x* -9
76.  Tpenen lim paBeH...
-3 3(x —3)
a0 60 B2 16
77.  Tlpemen lim paBeH...
X—>0 — —4x
-7 -7 -1
a) oo 0)— B) — r) —
) ) 1 ) 3 ) 3 |
78.  Tlpenenw lim, . (l + H , lim, (1 +n)n, lim, _, ¥ Ha3bIBAlOT COOTBETCTBCHHO:

a) BTOPOI 3aMeuaTeNbHBIN Mpe/en, BTOPOW 3amMedaTeNbHbIN Mpeies, MepBhIi 3aMeuaTeIbHbII

npenen

0) mepBbIil 3aMeUaTeIbHBIN Mpeer, MepBbIi 3aMeyaTeIbHBIN MPEes, BTOPOW 3aMedaTeTbHbIN
npenen

B) BTOPOM 3aMeyYaTeNbHbIN TIpe/iell, TEepBhI 3aMedaTeIbHbIN Tpeies, TepPBbIi 3aMeuaTeTbHBIN
npenen

I') NEepBBIM 3aMevaTeNbHbIN Mpeies, BTOPOH 3aMedaTelbHbIN Ipees, BTOPOW 3aMeyaTeNbHbIH
npenen

79 . llpousBoaHas pyHKIMH Y = \/; +4x? =2 umeer BuUL. ..

1 1
a) + 2X B) 4X+—
24/x Jx
0) L+8x T) L +8x—-2
24/x 24x
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80. ITpou3BogHAs BTOPOTO Mopsiaka GyHKIIUK Y = SIN3X paBHa ...
a) 9cosx 0) 9sin3x B) 3C0SX r) -9sin3x

81. BeprukanbpHOl acuMnToTOM rpaduka GyHKIMH Y =

SABJISICTCS IpsAMas. ..

_ __1
a)y=0 B) X = 5
0) y= —% r)x=3
82. [IpousBonHas npousseneHus (x + 2)e* paBHa ...
a) —e*-(x+1) B) €71 (e* +2x+x?)
0) e* r) e*-(x+3)
83. Ilpoussoanas pyukius f(X) = Ln2x paBHa...
, 2 . 1
a) T (X):; 6 | (X):;
. 1 \
B) f (X)zﬂ r) f (X)=2

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

a) f I(X) S 6) f '(X) = ex2

1 2 . 2
g T'(x)=2x-¢e* n F'(x)=2¢e"
85. Toukoit nepern6a Gpynkuun y = f(X) sBisieTcst Touka npu nepexoze 4epes KoTopyio. ..
a) f' (X MEHSET 3HaK 0) f ”(X) MEHSET 3HaK
B) f (X) COXpPaHsET 3HaK r) f ”(X) COXpaHsET 3HaK

o o 5x
86. BepTukanbpHol acumMnToTol rpaduka GQyHKIMH Y = 3 SIBJISIETCA TIpsAMad. ..
X

2
B) X=——
) 3

6) x= ry=-3

87. Touka M(1;1) s pyrkmmy Y = 2X — X2 ABISETCS TOUKOIL. ..
a) neperuba 0)MakcuMymMa B) MHHMMyMa T) pa3pblBa

88. [Ipon3BoaHast 4aCTHOTO paBHa ...
2x+1 5) 5)
e L e L R
(x=2) (x=2) (x=2) X—2

89. 3aKOH JBMXEHHS MaTepHaTbHOM Touky nMeeT Bua X (f) =5 + t + 3t2 rae x (t) — koopauHAaTa TOUKH
B MOoMeHT BpemenH t.Torna ckopocts npu t = 1 paBHa...

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

90.  TIpousBomHast BTOpOro mopsiaka GpyHkiunr Y = SiN 2X uMeeT BHUI. ..

a) 4cos X B) COS2X
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0) 4sin 2x r) —4sin 2x
91. YriaoBoii kod3DdHUHEHT KacaTedbHOH K rpaduky GyHKmaH Y =X’ +2X—4 B TOuKe X, =-1
paBeH. ..
a)-4 0)2 B) 0 r)-3
92. TlponsBoaHas QyHKIUU Y = X2 -e* umeer Bu. ..
a) 2x-e* +x°-e*  6) 2x+e*  B) 2x-e* 1) 2x-e* —x*-e*
93. 3aKOH JBIDKCHHS MaTepuabHoil Toukn umeet Bug x () =4 +10t+ e’ ", rae x (t) — koopauHara
TOYKH B MOMEHT BpemeHnH t.Torna ckopocts npu t =7 paBHa...
a) 13 0) 75 B)9 1)ll
94. IlpoussoaHas GyHKIHH Y = COS(2X — 3) uMeeT B ..
a) y'=sin(2x-3), 0) y' =-sin(2x-3),
B) ¥y =2sin(2x-3), 1) Yy =-2sin(2x-3)

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

" _ 2
96. Bropast mpou3BoHas y (x) byHKIAN y(x)=x"-3x-1 uMeeT BUJI. ..

ay=1 6y=2 1By=3 1y=0

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

a) MZ\/TO+2\7X_OAX+O(AX)
6) \/m:\/x_o—%AxﬁLo(Ax)
B) m_f+\/_Ax+o(Ax)
1) /X + AX =[x, — \/_Ax+o(Ax)

98. IIpousBoaHAs CyMMBI paBHa...

a)u+yv o)uv+u'v B)U + V' r)u'v+uv'
99. IlpousBoaHAas TPOU3BEACHUS PaBHA. ..
a)u+v o)uv+u'v B)U + V' r)u'v+uv'
100. ITpon3BoaHast 4aCTHOTO paBHa. ..
u'v+uv' u'v-u'v u'v—uv’ u'v—uv’
a) ——; 0) B) r) —;
v v v

101. HeonpenenéHHbIil HHTETpa I(4x - 9(/?}1X paBeH...
a) 4+9/x +c6)2x2 —7Tx4/x% +¢c B)AxE +9¥Ux +¢ r)2x2 + 74x% +c

x* 2%

a)—X%—S\/;+C 0) xi“_iH: B)i+i+c r)i—i+c

2.3 x> Jx x> Jx
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102. HeomnpenenéHHblii HHTETpa J.(— - ijdx paBeH...



103. HeonpenenénHelii HHTETpa j (46X - jdx paBeH. ..

sin % x

a) e* —tgx+c 0) 4e” + 2ctgx + CB) 4e* — r)de* +ctgx+cC

2sin X
104. Heonpeaen€HHbIH HHTETPAT Ixi/;dx paBeH...

Ok 2 x4 JX +¢ 6) X4\/_+CB)— 1+cr)

T

105. HeonpenenéHublii UHTErpa J. cos 3xdx paBeH...
a) 3sin 3x+C0) %sin 3x+cB) Sin3x+cr)3sin X+cC
106. HeonpenenéHuplii HTErpa J. e ®dx pases...

a) -8 +c6) e™+c  B) 8™ +CF)—%E_8X +C

107. Heonpeaenéuuslii HHTETpa I paBeH...

cos? 5x

a)gt95x+c 0)5tgx + € B) 5tgo5X +Cr)tgox +c

108. Heonpenen€Huuplii UHTETpall PaBEH. ..
I NAX +1
1 1 vax+1 4x+1
a)————+¢c0) ———+CB) +Cr) +C
8V4x +1 8v4ax +1 4 2

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

110. Heonpenenéuuplii UHTErpas I x?In xdx pases...
3 3 3 3
X X X X
a)XInX+C6)?InX+X+C B)?|I’IX+C r)?lnx—?-FC

111. Heonpenen€xHplil HHTErpa J-(].Ox4 +11§/;}1X paBeH. ..
a) 2x° +3%/x% +¢6) 40x° +8X4/x% +¢ B)2x° +8x/x* +¢ 1)40x° + %%/x“

1 2
112.  HeonpenenéHHbIN HHTETpAT I(— - —?de paBeH. ..
X X

1 2 2 1
a)Ihx+—+¢c0) - x+—+cB)Inx———+cr) Ihx+—+c
) x? ) 3x2 ) 3x? ) x2

x®  Jx

1 1
+CB)—5—8\/;+C r)——5—8\/§+c

X X

113. Heomnpenenéuusiii HHTErpa I (i - ijdx paBeH...

05 4 5 2
6x°  24x N
114. HeonpenenéHHBIN HHTErPAIT J. (6X —l)dX paBeH. ..
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a) 6 —X+C 6) 6" +CcB) X6 +¢ r)6
In6 In6

115. HeomnpenenéHHblii HHTETpa _[ cos4xdx paseH...

+ X+C

. . 1.
a) 4cosX+cC 6) 4sin X+C B) 4sin 4Xx+cC 1) Zsm 4X+C
116. HeonpenenéHuHbIit HHTETpaj J. e >*dx paseH...

a) e +¢6)

+C B) 3\/2X+1+CF)%+C
X

1
VX% +1

117. Heonpenen€HHBINA HHTETpAI J- ¥xIn xdx pasen...
a) x¥xInx+co) %x3 X In x—%%/x“ +C B) %i/;—i/x“ r) Inx+¥x*

118. Heonpeaenéuuplii HHTErpa '[sin X(X + 1)dx paBeH. ..
a)(x+1)cosx+¢ 6) Xsin X+CB) (x+1)cos X —sin X+ 1) —(x +1)cos x +sin X + ¢

119. HeomnpenenéHublii HHTETpa J. x*VUx*dx pases...

3x24/x 4x°4/x 5x*8/x* Ux*

a) +C0) +CB)————+C r) +C
2 21 24 24
120.HeomnpeienéHHbIil HHTErpan I(GXZ + 7?/7)1X paBeH. ..
2)6x2 +3/x +¢ 6)12x+ 73/x + ¢ B)6X + 25\/x7 +cr) 2x® +5x3x* +¢
N 3
121. Heonpenen€nHusplil HHTErpal J. \/_2 —7cos X |dx paBeH...
1-x

. . 6 . . . .
a)3arcsin Xx—7sin Xx+C 6) — —7sin X +cB)3arcsin X+ 7sin x+C 1) 3arcsin X+ 7CoSX+C
X
122. Heonpenen€xHuplii HHTErpal J sin 5xdx paseH...

a) C0S5X+C0)sin5x+C B)—5C0S5Xx+C r) — %cosSx +C
o dx
123. Heomnpenen€HHbIii HHTETpAI I —— paBeH...
e

a) 7€ +¢0) —%e” +cB) —7e” +c1) —%e* +cC

dx
sin 2 3x

123.  HeomnpenenéHHblii HHTETpAI J paBeH...

a)—%ct93x+c 6)%tg3x+c B)3ctg3x +C r) 3ctgx +c
dx

124. HeonpenenéxHelil HHTETpal Iz—ll PaBeH...
COosS X

a) %tgllx +c0) tgllx +c B) 11tgx+c r) 1lctgx+cC
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125. HeonpenenéHHbII HHTETpa j dx paBeH...

3
N2x+1
3 1
+C0) —— +cr) 3W2x+1l+c
Jx V2x+1 Vx? 41

126.  HeonpenenéHublii HHTErpa ."33\/ 2X +1dx pasen...

a)3(2x+1)* +c 6)%3\/(2“1)2 +CB) 23\/(2“1)“ +er) R2x+1l+c

127. Heonpenen€HHbIN HHTETpAT IXS In xdx paBeH...

a) —=

+C B)

5 6 6 6 6

a)—Inx+x+c6)X— 1+c B)—Inx—X—+c r)X—Inx+c
5 6 X 6 36 6
128. Heonpenen€Huuplii UHTETpall J. S _4 dx paBen
. ©  Ix
D> -2 6 2 - Zice) Lo gfxien) - = -8/x+c
6x>  24/x N X X
129. Heonpenen€unplii mHTETpa .[ % paBeH. ..
cos” 11x

a)l—lltgllx +c 0) tgllx+ce) 1ltgx+cr) lictgx+c
130. Heonpenenénuelii nHTErpa J.xzﬁqu paBeH...

a) 3JX +¢6) %x?’i&m B) 10x¥/x + ¢ 1) %x3 X +C

131. HeonpenenéHHblii HHTErpaj I (E—ijdx paBeH. ..
xv/x
5 19 5 3 10 3 5
a)3x°+—=+4C6) —————=+4+CB) ——+—=+CT) ———+C
: Jx ) x* 6x ) X Jx ) x®  6x

132. HeomnpenenéHHslit MHTErpa j(4 sin X —cos X)dx paseH...

a) 4C0SX+SiN X+C€6) —4C0SX—SIN X+ C B) COSX+SIN X+C T) 4COSX—SIN X+C
133. Heompenenénnsiii uHTErpa I(X + 3)COS XdX paBeH...

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

134. HeonpenenéHHEIIH HHTETpAT I(lZXS +10</?)1x paBeH. ..
a) 2x° + 79X +¢ 6) 2x* + TUX® +¢c B) 2x° + TX&/xE +c 1) 12x* + Ux +¢

135. HeomnpenenéHubIi HHTerpa.nJ‘Sin 7xdx paBeH...

a)—%cos7x+c 0) COS7X+C B) 7COSTX+Cr) SiN 7X+C

N dx
136. Heomnpenen€uuplit MHTETpa J.e? PaBeH...

tcr) —

+C

1
a +C 0
) ZeSX 3e3x
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137. HeonpenenénHeplii HHTETpa I PaBeH...

sin? 2x
1 1 1
a) —Etgx+c6) Ect92x+c B) —Ect92x+0r) —Ctgx+c

138. HeonpenenéHuplii HHTErpa j 64X + 3dx paBeH...

3 3 2
a) (4x+3F +¢6) SAx+34CcB) —> 4Cc 1) ——4¢C
( ) 2 2+/4X + 3 3VAx+2

139. Heonpeaenéuuplii HHTErpa J x* In xdx pases. ..

4 4 4 4
a) X X+C6) 3x° -l+CB) nx—>+c r) Xnx-X4c
4 X 4 4 16

140. Heonpenen€xHblil HHTErpa J- (x +1)cos- xdx pases...

a) (1+x)sin x+¢ 6) (L+x)sin X +CosX +CB) cosX +C 1) — (14 X)cOS X +Sin X +C

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

a) ctgy=e " +C B) =e+C
cos 'y

0) tgy=—e"+C r) tgy=e*+C

142 . lano nmuddepenumanbioe ypaBHenue Y'+15y'+2y=0. Torma cooTBeTCTByIOIIEE €My
XapaKTePUCTHYECKOE YPABHEHUE 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 quddepernuansaoro ypapaenus 4y'''—2y'= 3X* papeH. ..

a)4 B) 3

0) 7 r)2

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

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

145. JTano nuHeitHoe oHOpoxHOE AuddepennuansHoe ypasHenne Y + Y — 2y = O, torza ero
oO11ee perieHre UMeeT BUI. ..

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

146. Muddepennmansaoe ypasHenue COS ydx — Xx°dy = 0 B pesysbTaTe pasjieieHns MepeMeHHbIX
CBOJIUTCS K YPAaBHEHHUIO. ..

)%= dg , 2) cosydx = x’dy,  3) coszldx:dy’ 4)d—)2(=i
X cos’y X x> cosy
147. O6uee pemrenne muddepernnansHoro ypasuenust Y —5Y +6Y = 0 uveer BHII. ..
1) y =e*(c,cos3x +c, sin 3x), 2) y =e*(c, cos2x +c, sin 2x),
3) y=ce *+c,e, 4) y=c,e® +c,e”

148. Jlano nuddepennmansroe ypapaenne Y = (K +1)x?, torna dyukuus Yy = X° sBisercs ero
pEIICHUEM TP K PABHOM. ..
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1 2)0 3)2 4)3
149. Nano nuddepennnanpHoe ypaBHeHUE Y’ = 4, Toraa GyHKIUsS y = 2CX SBISETCS €r0 PEIICHUEM,

IIPU C PABHOM. ..
1)2 2)1 3)-3 4) 4

150. O6mwmii uaTerpan quddepeHIraIbHOro ypaBeHus e’ dy = ax
X
1) y=Ln|X+c, 2) ey:_—21+c, 3) e’ =Lnlx+c, 4) e’ =x+c
X
2 3 oz o0z
151. dana GyHKIHS IBYX MEPEMEHHBIX Z = 9X“Y —4Y°X , yacTHBIC IPOU3BOTHBIC x u v pPaBHBI. ..
X y
a) 10xy—4y; 5x* —=12y°x 6) 10y; —24yx B) 10x—-12y*; 10y r) —24yx; 10x-12y*
152. Nana GyHKIMS IBYX MEPEMEHHBIX Z = —3x5y2 - 7x6y , YaCTHBIC IPOMU3BOIHBIC 2—2 " Z—Z
X y
paBHBL. ..
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°

0z 0z
153. Jlana ¢pyHKIUS ABYX MEPEMEHHBIX Z = -3x* y+ 8xy3 , YaCTHBIE IIPOU3BOIHEIEC 6_ U — pPAaBHEL...

X oy
a) —12x° +24y%; 48yx 6) —36x°y; —3x* +24y°x
B) —12x°y +8y°; —3x"* +24y°x r) —36x%y; 48yx
154. Jlana QyHKIHS JBYX MepeMeHHbIX Z = 8Xy* — 7X°Y , yacTHbIE MPOM3BOIHbIC 2—2 u 2—2 PaBHBI. . .
X y
a) —140x°y : 96y*x 6) 32y° —35x"*; 96y°x
B) —140x%y; 8y* —35x’y 1) 8y* —35x*y; 32y*x —7x°
155. Jlana QyHKIHs BYX mepeMennbix Z = —12Xy° —10X°y , yacTHbIE TPOM3BO/IHBIE g—z u Z—Z
X y
paBHBI. ..
a) —12y°® —20xy; —36xy* —10x* 6) —20y; — 72Xy
B) —36y° —20x; —72xy 1) —12y®—20xy; — 20y
156. Jlana QyHKIHs JBYX mepeMeHHbIX Z = 5Xy—3y°X®, yacTHbIe MPOM3BO/IHEIE Z—Z u 2—2 PaBHHI. ..
X y
a) 5x—6yx*;—6x> 6) 5y —9x’y*; 5x—6yx® B) —18xy*; —6Xx° r) 5-18yx*; - 6X°
157. Jlana QyHKIHs JBYX nepeMeHHbIX Z = 4X°y° —6Xy™, yacTHEIE IPOM3BO/IHEIE 2—2 51 S—Z pPaBHBI. ..
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 pyHKuus JBYX nepeMenHbIX Z = 7X°y —8X°y®, uacTHBIe NpoM3BO/HBIE S—Z 51 2—2 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 0z
159. Jlana pyHKIMS 1BYX NEPEMEHHBIX Z = -3x° y4 - 5x3y , YaCTHBIC IIPOU3BOJHBIC 8_ U — PaBHBLI...
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 pyHkuus qByX nepemennbix Z = —11x*y°® —2xy°, yactHele npou3BoHEIE 2—2 U 2—2
X y
PaBHBI. ..
a) —44x°y® —2y°; —56x‘y* —10xy*  6) —132x°y®; —290x"y® —40xy®;
B) —220x°y* —10y*; - 44x>y® —2y°> 1) —220x%y* —10y*; —132x°y°
2 2
161. Jlana GyHKIHS ABYX [epeMeHHbIX Z = 5X°Y —4Yy°X , yacTHbIE IPOM3BOIHbIC % u %
PaBHBI. ..
a) 10y ; —24yx 6) —24yx;10xy—4y B) 10y; 5x* —12y°x r) 10x—12y*: —24yx
2 2

162. Tana GyHKIus ABYX mepeMeHHbX Z = —3X°y? — 7X°y , yacTHbIE IPOM3BO/IHBIC % u %
PaBHBI. ..
a) —16x"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 QyHKIus JBYX nepeMeHHbIX Z = —3X"Y +8Xy®, uacTHbIe Npon3BOIHBIC % 51 %
paBHBI. ..
a) 48yx; —12x° +24y*>  6) —12x*y+8y®; —3x"* +24y*x
B) —36x°y; 48yx r) —36x°y;—12x% + 24y?

2 2
164. Jlana QyHKIHs JBYX mepeMeHHbIX Z = 8Xy* — 7X°Y , uacTHbIE IPOU3BOIHbIE % " %
paBHBI. ..
a) 32y° —36x*; 8y’ —35x'y  6) 32y*x—7x>;-140x’y
B) 32y° —35x*; 96Yy°x r) —140x%y ; 96y°x

2 2
165. Jlana QyHKIHs BYX mepeMenHbx Z = —12Xy° —10X°y , yacTHBIE IPOU3BO/IHBIC % u %
paBHBHI. ..
a) — 20y ;—72xy 6) —36xy* —10x*; — 72xy
B) —36y% —20x; —12y® —20xy 1) —72xy; —12y°® — 20Xy
2 2

166. Jana GyHKIus ABYX mepeMeHHbIX Z = 5Xy —3y°X°® | yacTHbIe MPOM3BOIHbIE Zx—f U %
paBHBHI. ..

a) bx—6yx®; —18xy*  6) —18xy”; —6x°
B) 5-18yx*; —-6x° 1) 5y—-9x°y*; 5-18yx’

71



0%z 0%z

167. Jlana byHKuus AByX mepeMeHHbIX Z = 4X°y° —6XYy'’, uacTHBIC POM3BOIHBIC Pl u Evl
X y
paBHBI. ..
a) 12x%y® —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 = /X"y —8X°y®, yacTHbIe IPOH3BOLHBIC % u %
X y
paBHBI. ..
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. Tana pyHKIHS ABYX HepeMeHHbIX Z =—3X Y~ —5X’Y, 4acTHbIC POU3BOIHBIC P u PV
X y
PaBHBI. ..
a) —72x°y® —15x*; —36y°x° 6) —90x*y* —30xy; —36y°x°
B) —18x°y* —15x%y; —12y°x® —5x*> 1) —12y®x® —5x*; —90x"y* —30xy
2 2
170. Jlana dyHkuus 1Byx nepeMennbix Z = —11x*y® —2xy®, yactHbie mpou3BoIHEIE g—f u %
X y
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
171. Jlana QyHKIus JBYX nepeMeHHbIX Z = 5X°Y —4y°X | cMelIanHas yacTHAs IIPOU3BOIHAS 5 8Zy
X
paBHa...
a) 5x* —12y*x 6) 10y B) — 24YyX r) 10x —12y?
2
172. Jlana QyHKIHS JBYX MepeMeHHbIX Z = —3X°y* — 7X°y , cMemaHHas 4acTHas POM3BO/IHAS 5 8Zy
X
paBHa...
a) —30x'y —42x> 6) —156x"y? —42x°y B) —6yx°> —7x® 1) —60x%y* —210x"y
2
173. Jlana GyHKums AByX nepeMenHbix Z = —3X"'y +8xy®, cMernannas yacTHas mpon3BOIHAS ooy
X
paBHa...
a) —12x°y+8y°  6) —12x° +24y? B) —36Xx°y r) 48yx
2
174. Jlana pyHKIUS ABYX MEPEMEHHBIX Z = 8xy“ —7x° Y, CMEIIaHHAas YacTHass MPOU3BOHAS 0z
paBHa. ..
a) 8y* -35x'y  6) —140x’y B) 32y° —35x* 1) 96y°X
2
175. Jlana pyHKIus JBYX nepeMennbix Z = —12Xy° —10X°Y | cMellIaHHAs YaCTHAS TPOM3BOIHAS Y
X

paBHa...

72




a) —36xy° —10x>  6) — 20y B) — 72Xy r) —36y” —20x
2
176. ana QpyHKIMS ABYX HEPEMEHHBIX Z = SXY — 3y2x3 , CMCIIIaHHAA YaCTHas IIPOM3BOIAHASA

paBHa...
a) 5-18yx* 6) —6x® B) —18xy* ) 5x—6YyX°
2
177. lana byHkums aByx mepemerusix Z = 4x°y°® —6xy™, cMemrannas yacTHas POM3BOIHAS 88 azy
X
paBHa...
a) 80x%y® —540xy® 6) 60x°y* —60y° B) 24Xy’ r) 20x°y* —60xy’
2
178. Jlana byHKuus AByX mepeMeHHbIX Z = 7X°Y —8x°y?, cMemaHHas yacTHast POM3BOIHAS 8X82y
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 YaCTHas IIPOM3BOAHASA
paBHa...
a) —36y°x° 6) —90x*y* —30xy B) —12y°x® —5x° r) —72x°y® —15x°
0%z

180. Jlana pyHKuus JBYX nepeMenHbix Z = —11x*y® — 2Xy® | cMelanHas yacTHAs IIPOU3BOIHAS
paBHa...

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

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

a)0 0) 1 B) 0,1 T') MOXKET OBITh JIFOOBIM YHCIOM
182. BepoATHOCTb HEBO3MOXHOT'O COOBITHUS paBHA. ..
a)0 0) 1 B) 0,1 T') MOXKET OBITh JIFOOBIM YHCIOM

183. BeposaTHOCTb CTy4aifiHOTO COOBITUS YAOBJIETBOPSIET YCIOBHIO. ...

a) oHa He MeHbIIe 0 1 He Oonpie 1 0) MOXKET MPUHUMATH JIF000€ 3HAUCHUE

B) Bcerja crporo ospiie 0 I') MOXKET IPUHUMATh 3HaYeHUs!, MeHble O

184. IBa cTpenka CTpENsioT M0 MUIIEHU. BeposTHOCTH Monajanus B 11eNb y ogHoro crpenka 0,7; y
npyroro — 0,8. HaliTu BEpOsSITHOCTH TOTO, YTO LI€TTh OYJET MOpaXkeHa.

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

185. BeposiTHOCTH yCHENIHOM cladd dK3aMeHa I0 TIEPBOMY, BTOPOMY M TPEThEMY IpenMeTaMm y
JTAHHOTO CTyJIeHTa COOTBETCTBEHHO paBHbI 0,6, 0,7 u 0,75. Toraa, BEpOsSTHOCTb TOTO, YTO OH YCHEIIHO
C/IaCT BCE DK3aMEHBI, paBHA...

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

186. BeposATHOCTH TOTO, UTO JHU POXKACHHS Y ABYX CIyYalHBIX JIOACH MPUAYTCS HA OAWH MECHII To/1a,
paBHa....
a)l/6 0) 1/12 B) 1/2 r) 1/3

187. W3 ypHBI, B KOTOPOIl HaxoAsTcs 5 OenbIX W 8§ YepHBIX IIapOB, BHIHUMAIOT Hayaady OJUH IIap.
Toraa BeposITHOCTh TOTO, YTO ATOT map OyAeT OenbiM, paBHa. ..
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5 5 5

a) o 0) 1 B) 3 r) 13

188. B mepBoii ypHe 3 Oenbix U 7 4epHBIX 1mapoB. Bo BTopoii ypHe 6 Oenbix u 4 4epHbIX mapa. M3
HayJa4dy B3ATOW ypHBI BBIHYJIHM OJWH map. Toraa BEpPOSITHOCTb TOTO, YTO STOT IAP OKAKETCS OEIbIM,
paBHa...

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

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

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

191. U3 ypHBI, B KOTOpOM HaxoaaTcs 5 OenbIX U 7 4YEPHBIX 11apOB, BHIHUMAIOT HayAauy OAMH L1ap,
TOT/1a BEPOSITHOCTh TOT'0, YTO 3TOT Iap OyAeT OebiM, paBHa. ..

5 5 5

a)l 0) — B) — r) —

) ) 12 ) 13 ) 7
192. B nepBoii ypue 3 6enbix u 7 u€pHbIX mapoB. Bo BTopoit ypHe 5 6enbix u 15 u€pHbix mapos. 13
Hay/auy B3sITOW YpHBI BBIHYJIM OJMH mIap. Toraa BeposSsTHOCTH TOTO, UTO 3TOT IIAp OKAXKETCS OCJIbIM,

paBHa...
a) 11 6) 4 B) 11 r) 13
20 15 40 40

193. JIBa cTpenka mpou3BOIAT IO OJHOMY BBICTpely. BeposiTHOCTH Momnaganus B eI Il IEPBOTO U
BTOpOro cTpesikoB paBHa 0,8 u 0,3 cooTBeTcTBeHHO. Toraa BeposSTHOCTh TOTO, YTO B LIEJIb MOMAIYT 00a
CTpeJIKa, paBHa. ..
a) 0,5 0) 0,3 B) 0,29 r) 0,32
194. UrpanbHas kocTh Opocaetcs oauH pa3. Torna BeposTHOCTb TOTO, YTO HA BEPXHEH I'PaHy BbINAAET
HE MEHee IATH OYKOB, PaBHA...
Q) = 92 w2 N <

6 6 2 3

195. Crpaxyetcst 1750 aBTOMOOUIIEH; CUMTACTCS, UTO KXl U3 HUX MOXKET IMOIACTh B aBapHIO C
BepossTHOCTHIO 0,04. /171 BBIUMCIEHHUS BEPOATHOCTH TOT0, YTO KOJIMUYECTBO aBapHil cpeu Bcex
3aCTpaxOBaHHBIX aBTOMOOWMIIEH npeB30iaT 80, caemayeTr UCmoib30BaTh:

a) JoKajbHYyI0 Gopmyiny Jlamaca

0) popMyia MoOTHOM BEPOATHOCTH

B) MHTETpaiibHyto opmyny Jlamaca

r) popmyny Ilyaccona

196. V13 reHepasibHOM COBOKYITHOCTH M3BJIeueHa BbIOOpKa 00bEMa N=50:
X; 1 2 3 4

n, 10 9 8 n,

Torma N, pasen...

a) 24 0) 7 B) 50 r) 23

197. 3akon pacnpeneneHus BEPOATHOCTEN CITy4aiHOM BENNYHMHBI X UMEET BUJ, BEPOSITHOCTD p,
paBHa...

X 2 5 8

P 0,1 p, | 0,6

2) 0,7 6)0,3 B) 0 0,5
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198. MaremaTnyeckoe OKUIaHUE JUCKPETHOM CIIy4allHOM BEJIMYMHBI, 3aJJaHHON 3aKOHOM
pacnpeneneHus, paBHO...

X 2 5 8
P

0210305
a)5s 0) 15 B) 5,9 r) 1
199.Marematndeckoe OXUAAHWUE AUCKPETHOM cly4daiiHOM BenmuuuHbl X, 3aJaHHOH  3aKOHOM
pacnpeneyneHus
x |-1 |5
p 103 1[0/7
paBHoO...
a)3,5 0) 2 B) 3,8 r)3,2

200. [an 3aKkoH pacrpeleieHHs] BEpOSTHOCTEH AUCKPETHOM CllydallHOW BENWYMHBI X, 3HAUCHHUE a
PaBHO. ..

X 1 2 3 4
P 02 a 03 0.2
a) 0,7 6) 0,2 B) 0,7 r) 0,3
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JMUCTPETUCTPAIIMA U3SMEHEHUI

Howmep
U3MECHEHHS

Howmepa nucton

3aMCHCHHBIX

HOBBIX AHHYJIMPOBAHHBIX

OcHoBaHHeE IS
BHECEHMS
H3MEHCHHI

ITonmuce

PacmmmdpoBka
TIOATIHCH

Jlara
BHECCHUS
HW3MCHCHUS
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