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6) 2
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4. Yto Ha3biBatOT nuddepenimranom GyHKIun?
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1. Ilnanupyemble pe3yabTAThl 00y4eHUsl 0 TUCIUIIHHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OIIOIT
1.1 Heab 1 321241 0CBOEHUS TUCHUILIUHBI

bakanaBp mo HanpasneHuto noarotoBku 05.03.06 Dkonorus M NpUpoOAONOIb30BaHUE
JIOJKeH OBITh TIOATOTOBIIEH K PEIICHHIO HAyYHO-HCCIENOBAaTeNLCKOTO THIA  3a/ad
npodeccuoHalIbHOMN 1eATEeNbHOCTH.

Heabo TMCHUNJIMHBI SBISETCS Pa3BUTHE JIOTUYECKOTO MBINLIICHUS, (OPMUPOBaHUE
LEJIBHOI0 HAyYHOTO MHUPOBO33pPEHUS, BKIIOYAIOIIETO MAaTEeMAaTUKY KaK HEOThEMJIEMYIO YacTh
KYJABTYPBI, B COOTBETCTBUU C (POPMHUPYEMBIMHU KOMIIETCHIIHSIMH.

3agaum JMCUUIJIMHBI BKIKOYAIOT:

- m3y4yeHne (PyHIAMEHTaJIbHBIX Pa3/ie]IOB MaTEMATHKH;

-puoOpeTeHNE HaBBIKOB WCTIOIb30BaHUS OCHOB muddepeHnranIbHOTOo,
WHTETPAIIBHOTO HWCYHCICHUS, TCOPHH BEPOSTHOCTEH W MaTEMAaTHYECKON CTAaTHCTUKH B
npohecCuOHANBbHOM e TEIbHOCTH.

1.2 KomneTeHUMH U HHANKATOPBI UX J10CTUKEHUIH

OIIK-1. Cnocoben pemarh TUIMOBBIE 3a7aud NMPO(HECCHOHATBLHON NEATETLHOCTH Ha
OCHOBE 3HAaHMM OCHOBHBIX 3aKOHOB MAaTE€MaTUYeCKHX, €CTECTBEHHOHAyYHBIX U
obmenpogecCuoOHATBHBIX TUCITUTUTIH c pUMEHEHUEM nH(pOpMaITMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

Kon u HaUMEHOBAaHUE
WHAWKaTopa  nocTmwkeHus | @opmupyembie 3YH

KOMITETEHI[UN

/-2 OIK-1 3HAHUS OOydarouuiicss JOJDKCH 3HATh OCHOBHBIC 3aKOHBI JHCHUIUIAH
IIpumMensieT 6a30BbIC 3HAHUS (MaTeMaTHKN) €CTECTBEHHOHAYYHOTO W MAaTEeMaTHYeCKOro ITUKJIa
€CTECTBEHHOHAYYHOTO u (b1.0.11, OTIK-1-3.1)

MATEMATHYECKOTO nuKa | YMCHHS OOyyaroniuiicss JOHKEH yMeTh TPUMEHSATh 0a30Bble 3HAHHS

JUCUUILITHH (MaTeMaTHKN) €CTECTBEHHOHAYYHOT'0 u
MaTeMaTHYeCKOro [HKJIA MPU PEeLICHHH 3a/1a4 B 00JIACTH IKOJOTUHU
n npupogononp3oBanuu (61.0.11, OTTK-1-VY.1)

OpY  pEmICHWH 3a7ad B
obnactu SKOJIOTHH n

HpHUPONONOIL30BAHUI HABBIKH OO6yJaONIMIiCs JTOJDKEH BJIAJeTh HABBIKAMU MPUMEHEHHS 6a30BBIX

3HAaHUH JUCUMIUIMH  (MaTeMaTHUKH) ECTECTBEHHOHAyYHOTO U
MaTeMaTHYECKOTO IUKJIa PU PEUICHUH 3a/1ad B 00JIaCTH KOJIOTUHU
u npupononons3osanuu (b1.0.11, OIIK-1-H.1)

2. Mecro nucuuimiinHbl B cTpykrype OINOIT

Jucuunnuza «MareMaruka» OTHOCHUTCS K 00s3aTelbHOM YacTH OCHOBHOM

npodeccuoHanbHOM 00pa3oBarenbHON Tporpammel OakanaBpuara (b1.0.11).
3. O0bém AuCHMIVINHBI U BUbI y4eOHOH padoThl

O6bem mucnuIUIMHBI coctaBisieT 3 3adetHbie enquHunbl (3ET), 108 akagemuyeckux
4yacoB (Zanee yacoB). JUCIUIUIMHA U3y4aeTcs:

-o4yHas ¢hopma 0Oy4IEeHHS BO 2 CEMECTPE;

-3a04Has popma oOydeHus BO 2 cemMecTpe.

3.1.Pacnpenesenue o0bemMa TUCUMILIMHBI 10 BUAAM y4e0HOIl padoThl

KomnuuecTtBo
9acoB
Bun yae6Hoi paboTh
Ounas popma 3aouHas popma
00ydeHHS 0o0yJeHHS

KonraktHas pabdota (Bcero), 58 10

B TOM YHUCJIC TIPAKTUIECKAsI TIOATOTOBKA 8,7 1,5
Jlexyuu (J1) 18 4
Ipaxmuyeckue 3anamus (I13) 36 6
Koumponv camocmosmenvuoii pabomut (KCP) 4

CamocrosrenbHas pabora obydaromuxcst (CP) 50 94
KonTponn 4
Hroro 108 108




3.2.Pacnpenesienne yueOHOro BpeMeHHU 10 pa3aesiamMm U TeMaM
Ounas ¢popma o0ydeHHs

B TOM YHCJIE
Ne HanmeHnoBaHue pa3zenos u TeM Bceero KOHTAKTHas paboTa g_
¥a
TEMBI 4acoB
J | I3 | KCP | CP § =
1 2 3 4 5 6 7 8
Pazgen 1 DnemMeHTHI JIMHEHHOM anreOphl
1.1. | Matpuus!. [delictBus Hag HUMU. OnpenenuTenu 9,4 2 2 0,4 5 X
HOBHEBIE [TOHSATUS CHCTEM JINHEHHBIX YPaBHEHUI.
]2, | OCHOBHEIC NOHATHS CHCTEM JMHEHHLIX ypaBHE 14 | 2] 4] 04 | 5| «x
Mertonp! penieHus
Pazzgen 2 DneMeHTH MATEMAaTHYECKOTO aHAIN3a
OyHKINSA 0gHOH epeMeHHoi. O0macTh onpeneneHusl.
2.1. | CgoiicTBa amemenTapHbix ¢pyHkuuit. [Ipenen pyHkumnm 7,4 2 0,4 5 X
B TOYKE U OECKOHEYHOCTH
2.2. | llpon3BoxHas QyHKIUN 13,4 2 6 0,4 5 X
Heonpenenennsiii naterpan. Coictsa. MeToab!
2.3. pen P n 11,4 2 | 4 04 | 5| x
HHTETPUPOBAHUS
Onpenenennsiii uHTErpas. CBoicTa. MeToap!
2.4. pen P n 13,4 2 | 6 04 | 5| x
HHTETPUPOBAHUS
Pazgen 3 DneMeHTHI TEOPUH BEPOSTHOCTEH M MaTEMAaTHIECKOW CTATUCTHKH
HCKPETHAs ClTydaliHas BEJIMYMHA, ¢& YHCIOBEIC
3.1, | Auexp y ’ 9.4 2l 2| 04 | 5| x
XapaKTCPUCTHKH
HenpepsiBHas ciayuyaliHas BEJIMUMHA, €€ YUCIOBBL
32, | Cenpep ey ¢ » OC SHCTIOBLIC 11,4 2 | 4 0,4 51 x
XapaKTCPUCTHKH
Bapuanuonnsie psiabl pacio nenue. ITokasarenu
3.3. PHALHIO © PAIBI PACTIPEACIICHHC. LIoKasaTe 9.4 2 2 0,4 5 X
Bapuanuu. ['paduueckoe nzoOpaxeHue
I'enepanbHast COBOKYIHOCTh. BeiOopka. JIuCKpeTHEIN
3.4, | P COBOKYIHOC Oopxa. Jluckpe 114 6 04 | 5 | x
Y MHTEPBAJIBHBIN Ps/IbI paclpeIeIeHUs
KonTpoas X X X X X X
Hroro 108 18 36 4 50
3aounas popma o0OyueHust
B TOM YHCIIC
KOHTaKTHas pabora
¥a}
Ne 5
Haunmenoanue pazaena u TeMbl Bcero
TEMBI CP =
JacoB JI JI3 113 z
7
1 2 3 4 5 6 7 8
1. DIIeMEHTHI JIMHEWHOM anreOpbl 24 2 2 20 X
DIIeMEHTHI MATEMAaTHYECKOTO
2. 40 2 2 36 X
aHanm3a
DJEeMEHTHI TEOPHUH BEPOSITHOCTEH U
3. piit Bep 40 - 2 38 X
MaTeMaTHYECKOI CTaTUCTUKH
KonTponb 4 4
HToro 108 4 6 94 4




4. CprRTypa H COACPKAHUE TUCHUIIJIMHBI, BKIIYAKIIEE MPAKTHYCCKYIO TIOATOTOBKY

4.1.Conep:xaHue TUCHHUILINHBI

Pa3znen 1. DieMeHTHI TMHEHHOM alreOpsl.

Marpuupl, aeiictBus Hag Humu. Onpepenurtenu I u Il nopsnka, ux cBoiicTBa.
Cuctembl TuHEHHBIX ypaBHeHu. Meton ["aycca, hopmynsr Kpamepa

Pa3znes 2 DieMeHTHI MaTEMaTUYECKOTO aHAIN3a.

Oynknusa. JuddepennmpoBanve GyHKIUM OgHON mepeMeHHoOM. ['eomerpruueckuii u
MEXaHUYeCKUi cMbIcH mpou3BonHoi. [lpaBuna muddepennuponanus. [IpunoxeHus
Mpou3BOAHOW K wuccinenoBanuio (ynkiui. I[lepBooOpasznas dynkmuu. HeompeneneHHbII
WHTETpall, ero cBoicTBa. OCHOBHBIC (DOPMYIIBI MHTETPUPOBAHUSL. METObI HHTETPUPOBAHUSI.
Onpenenennsbiii nHTErpail. [Ipunoxenus onpenes€éHHOro HHTerpana.

Pa3nes 3 DneMeHTHI TEOPUM BEPOSITHOCTEN U MaTEMaTHUECKON CTaTUCTUKH

Cnyvalinple BenWYUHBL. YHCIOBBIE XapAKTEPUCTHKU CIIyYallHBIX  BEJIMYUH
Bapuanunonnoe psijbl pactpenenenusi. BeI0opouHblii METO.

4.2.Conep:xaHue JeKI Ui
Ounas ¢popma o0ydeHHs

No HaumenoBanue nekuuu Komnuuectso [Ipaktuueckas
n/n 4acoB IIOJITOTOBKA
1 Marpuist. Jeiictus Hag HUMU. OTpeeuTenH 2 +
2 OCHOBHBIC TIOHATHS CUCTEM JIMHEHHBIX YpaBHEHUI. METObI pelIeHUs 2 +
3 Oynkuusa ogHoi nepemMenHoi. O6macTs onpexnenenus. CBoWcTBa 2 +
aseMeHTapHbIX QyHKuui. [Ipenen pyHKnnu B TOUKE U
OECKOHEYHOCTH
4 [IpomsBonnas pynkmm. I'eomerpraecknit, pu3maecKuii u 2 +
6uonornueckuii cmpici. Ipasuna u gopmysnsl quddepeHunpoBanus
5 Heomnpenenennslii uaterpan. CpoiictBa. MeTo bl HHTETPUPOBAHUS 2 +
6 Onpenenenssiif naTerpan. CeoiictBa. MeTo bl HHTETPUPOBAHUS 2 +
7 JluckperHas ciy4aiiHas BEJIMYMHA, €€ YUCIIOBBIC XapaKTEPUCTHKU 2 +
8 HenpepsiBHast ciaydaiiHas BeJM4YHMHA, €€ YHCIIOBBIC XapaKTEPUCTUKH. 2 +
3aKoHBI pacnpeeNeHNs HeNPEPbIBHON c1y4aiiHOW BETHYUHbI
9 Bapuannonnsie psnsl pacrpenenenue. Ilokasarenn Bapranum. 2 +
I'paduueckoe n3o0paxenue
Hroro 18 15%
3aounas popma oOyueHnunst
No HaumenoBanue nekuuu Konuuectso [Ipaktuueckas
n/n 4acoB IIOJIrOTOBKA
1 OCHOBHBIE TIOHATHS CUCTEM JIMHEHHBIX YpaBHEHUH. METObI pelIeHUs 2 +
2 [IpomsBonnas pynkmm. I'eomerpraecknit, pu3MIECKUil 1 2 +
Ouonornueckuii cmpici. [1pasuna u popmynsl quddepeHunpoBanus.
Heomnpenenennslit unterpan. OnpenencHuslil naTerpan. CBoiicTsa.
MeTo/ b1 HHTETPUPOBAHMS
Hroro 4 15%
4.3.Conep:xanne 1a00paTOPHBIX 3aHATHH
JlaGopaTopHbIe 3aHATHUS HE IPEAYCMOTPEHBI YU€OHBIM IIJIAHOM.
4.4 Conep:xaHue NPaAKTHYECKUX 3AHATHI
Ounas ¢popma o0yueHust
No . Kommaectso [IpakTuueckas
o/ HanmeHoBaHME MPAaKTHUECKHUX 3aHATUI 4acos HOArOTOBKA




1 Matpuupl. [leficTBUSl Hal HUMU 2 +
2 Dopmynsl Kpamepa. Meton INaycca 2 +
3 Dopmynsl Kpamepa. Meton INaycca 2 +
4 [TpousBosHast GyHKLIMH 2 +
5 [TpustoykeHne MpoOU3BOAHON K MCCIIEIOBaHHIO (DYHKIMH 2 +
6 HaxosxeHre npou3BOIHBIX 2 +
7 Heomnpenenennslii uaterpan. CpoiictBa. MeTo bl HUHTETPUPOBAHUS 2 +
8 MeTo HHTETPUPOBAHHS IO YaCTSAM B HEONPEICIICHHOM HHTErpaJie 2 +
9 OnpeencHHbI HHTErpait. MeToIbl HHTETPUPOBAHS 2 +
10 | [IpunosxeHue onpeAeaeHHOro HHTErpaia K BBIYUCIECHUIO TuIonaaen 2 +
IJIOCKHUX QUTYD
11 HaxoyaeHne nHTerpasos 2 +
12 | JluckpeTHas ciiydaifHasi BETUYHHA, €€ YUCIIOBbIC XapaKTEPUCTHKU 2 +
13 | HenpepwiBHas ciydaiiHasi BETUYHHA, €€ YUCIOBBIC XapaKTEPUCTHKH. 2 +
HopmanbHblil 3aKOH pacripeiesIeHust
14 | BerancneHue XxapaKTepUCTHK CITYIaHBIX BETUYHH 2 +
15 | Bapuauuonnsie psanbl pacnupenenenue. [lokasarenu Bapuaium. 2 +
I'paduueckoe m3o006pakeHne
16 | I'eHepasibHast COBOKYITHOCTh. BriOopKa. JIMCKpETHBIN 1 2 +
WHTEPBAIBHBIN PG pacpeIeIICHHS
17 | Berancnenue xapakTepUCTHK BEIOOPKH 2 +
18 | MToroBoe TecTpoBaHME 2 +
Hroro 36 15%
3aounas popma oOyueHunst
No . Kommaectso [IpakTuueckas
/i HanmeHoBaHUE TPAKTUYCCKUX 3aHATHIA 4acoR OArOTOBKA
1 Dopmynsl Kpamepa. Meton INaycca 2 +
2 Heonpenenennsiit nuaterpan. OnpeneneHapii uaTerpan. CBoiicTaa. 2 +
MeToapl HHTETPUPOBAHUS
3 JluckpeTHas cirydaiiHasi BEIMYMHA, €€ YHCJIOBbIE XapaKTEPUCTUKU 2 +
Hroro 6 15%

4.5.Buabl 1 coeprkaHue cCaMOCTOSITEIbHOM PadoThl 00y4aK0 M XCH

4.5.1. Buabl caMoCTOSITe/IbHOMH Pad0Thl 00y4al0IUXCs

KonuuectBo
Bupl caMocTosTenbHON PabOThI 00YYAIOIIMXCS 1acos
Ounas dopma 3aounas popma
o0yueHHs o0yueHHs
IToaroToBka oT4yeTa Ha MPAKTUYECKOM 3aHITHH 10 10
IToaroToBka k yCTHOMY OIpOCY 10 10
IToaroToBka Kk TECTUPOBAHUIO 10 20
Brinosnnenne MHAWBUIYaJIbHOTO IOMAIIHETO 3aJIaHUS 10 20
CaMocCToATehbHOE N3YUCHHE OTACIHHBIX TEM U BOTIPOCOB 10 34
Hroro 50 94
4.5.2. ConeprxaHue caMOCTOSATEJIbHOM PadoThl 00y4aroIMXCcst
No KonnuecTBo yacos
/11 HaumenoBanue tem
Ounas dopma 3aounast popma
00yueHus 00yueHHs
1 Matpuupl. [leficTBUs Hax HUMU 4 8
2 ®Dopmynsl Kpamepa. Meton INaycca 3 6
3 Dopmynsl Kpamepa. Meton INaycca 3 6
4 [TpousBoaHast QyHKIMH. 2 4




5 [TpustokeHne MpoOU3BOAHON K MCCIIEIOBaHHIO (DYHKIMH 3 5
6 HaxoxneHue npou3BOgHbBIX 3 4
7 Heomnpenenennslii uaterpan. CpoiictBa. MeTo bl HUHTETPUPOBAHUS 2 5
8 MeToa UHTErpUpOBaHUs IO YaCTSAM B HEONPEIEIEHHOM HHTErpae 2 4
9 Onpenenensslil naTErpan. MeTonbl HHTErPUPOBAHUS 2 5
10 [Ipuioxxenue onpeaeeHHOro MHTerpajja K BBIYUCICHUIO IIOIAAeH 2 4
IJIOCKHUX (QUTYD
11 HaxoxaeHne nHTerpasos 2 5
12 JluckpeTHas cmydaiiHas BEeJIMUWHA, €€ YHCIOBBIC XapaKTEPUCTHUKH. 2 3
13 HemnpepbiBHas cimydaiiHas BeIMYMHA, €€ YHCIIOBBIE XapaKTEPUCTHUKH. 2 3
HopmanbHblil 3aKOH pacripeiesIeHust
14 Brraucienue XapakTepUCTHK CIyJailHBIX BEJIMIUH 2 4
15 Bapuarmonnsle psiasl pacnpesenenue. [lokasarenu Baprauy. 2 4
I'paduueckoe m3o06pakeHne
16 I'enepanbHast COBOKYIMTHOCTh. Bribopka. JIMCKpETHBIN 1 HHTEPBAITBHBII 2 4
PSIBI paciipeesICHIs
17 Brrancienue xapakTepruCTHK BRIOOPKH 2 4
18 HToroBoe TecTUpoBaHUE 2 4
19 Pemenme cucreM JIMHEHHBIX ypaBHEHUIH 2 4
20 Pemenne 3amay nudepeHnpoBaHrs U HHTETPUPOBAHUS 2 4
21 Pemenne 3a1a4 Teopun BEPOSITHOCTEH W MAaTEMATHUECKON CTATUCTUKH 2 4
Hroro 50 94

5. YueOHO-MeTOAHYECKOE 00eceueHrne CaMOCTOATEIbHO padoThl 00y4aOIIMXCS 10
AUCHUILINHE

VYyebHo-MeToanueckue pa3zpadbotku umerorcss B Hayunoit bubmuoreke ®I'BOY BO
OxHo-Ypanbckuit 'AY:

1 Maremaruka. Mertoauueckue YyKa3aHMs K NPAKTUYECKUM 3aHATHAM IS
oOydJaronuxcsi mo HampasieHuto moaroroBku 05.03.06 Dxomorus U NpUpPOAONOIH30BAHUE,
poG b DKOJIOTUYECKUI MEHEDKMEHT M 9KOOE30IMacHOCTh, YPOBEHb BBICIIETO 00pa30BaHUS
OakanaBpuart, ¢popma oOydyenus ounas/ coct. M.B. bepecueBa. — Tpouuk: I'bOY BO IOxHo-
Vpanbckuii T'AY, 2022. — 65 C. — Pexum JlocTyna:
https://edu.sursau.ru/course/view.php 2id=7803, http://nb.sursau.ru:8080/localdocs/ivin/02662.pdf

2 MareMaruka [DIEeKTpOHHBIN pecypc| : Meroa. pekOMeHIaluuu M0 OpraHu3aluu
CaMOCTOSITENILHON paboThl 00yJaronuxcs mo HampapieHuto nmoaroroBku: 05.03.06 Dxomorus
U T[PUPOJONONb30BaHUE, MPOPUIL DKOJIOTMYECKUH MEHEKMEHT U HSK00e30MacHOCTb,
YPOBEHb BbICII. 00pa3oBaHMs OakanaBpuar, popma oOyuenus: ouHas./coct. 1.B. bepecneBa.—
Tpowurk: HOxHo-Ypanbckuit T'AY, 2022. — 52c¢.- Pexum JlocTyna:
https://edu.sursau.ru/course/view.php 2id=7803, http://nb.sursau.ru:8080/localdocs/ivin/02660.pdf

3 Maremaruka. Meroauueckue yKa3zaHHWs K MPAKTUYECKUM 3aHATHUAM IS
oOydJaronuxcsi mo HampasieHuto moaroroBku 05.03.06 Dxomorus U NpUpPOAOINOIH30BAHUE,
po b DKOJOTHUECKUI MEHEDKMEHT M 9KOOE30MMacHOCTh, YPOBEHb BBICIIETO 00pa30BaHUS
OakanaBpuart, (opma oOyuenus 3aounas/ coct. .B. bepecuesa. — Tpounk: [ BOY BO FOxHo-
VYpanbckuii T'AY, 2022. — 26 C. — Pexum JocTyna:
https://edu.sursau.ru/course/view.php 2id=7803, http://nb.sursau.ru:8080/localdocs/ivin/02663.pdf

4 Maremaruka [DJIEKTpOHHBIN pecypc] : Meron. peKOMEHIAlMu IO OpraHu3aluu
CaMOCTOSITENILHON paboThl 00yUaronuxcs mo HampapieHuto noaroroBku: 05.03.06 Dxomorus
U TPUPOJONONb30BaHUE, MPOPUIL DKOJIOTMYECKUH MEHEKMEHT U HSK00e30MacHOCTb,
YpOBEHb BbICII. 0OOpa3oBaHus OakanaBpuar, Qopma oOy4deHus: 3aouHas./cocT. U.B.
bepecueBa.— Tpouuk: Ixuo-Ypaneckuii TAY, 2022. — 47c.- Pexum gocryna:
https://edu.sursau.ru/course/view.php 2id=7803, http://nb.sursau.ru:8080/localdocs/ivin/02661.pdf

6. @oHX OLIEHOYHBIX CPEICTB VISl IPOBEEHUS MPOMEKYTOUYHOM aTTecTalluu
00y4YaKOIIUXCS 10 JUCIHHUIIMHE
JIyst yCTaHOBJIEHUSI COOTBETCTBHUSI YPOBHSI MOJTOTOBKH OOYYarOIIMXCSl TPpeOOBAHUSIM
@I'OC BO pazpabotan GpoHA OLEHOYHBIX CPEACTB Ul TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U
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MPOBEJICHUS TPOMEKYTOUHOM aTTeCTalluy 00YJArOIIUXCS MO AucHUIUIHHE. DOHT OIEHOYHBIX
cpencTB npeacTasieH B [Ipunoxenun.

7.0CHOBHAS U JOMOJHUTEIbHAS Y4eOHAsl JIUTEPATyPa, He00X0AMMAas IJIsi 0CBOEHMSI
AUCIHUTITHHBI

OcHoBHas U JOTIOJHUTEIBHAS yaeOHas TuTeparypa umeercs B Hayanoit 6mbimoreke
U DIIEKTPOHHON HMH(popMaImoHHo-o0pa3zoBatenbHOi cpene ®I'BOY BO OxHO-Ypanbckuit
rAY.

OcHoBHas TuTeparypa

7.1 bamnmuu, K. B. Beicmmas maremarwka : yuebnwk : [16+] / K. B. bannun,
B. H. baneikoB, A. B. Pykocyes ; mox o6mi. pea. K. B. banauna. — 3-e usn., crep. — Mocksa
. ®JIMHTA, 2021. — 360 c. : Tabm., rpad., cxem. — Pexxum mocryma: Mo MOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=79497 (nara obpamenus: 27.04.2022).
— bubmmorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT : 3IEKTPOHHBIH.

7.2 XamupymiuH, P SI. Maremaruka: 0a3oBblii Kypc : yueOHMK : [16+] /
P. 4. Xamunymmn, b. U1 I'ymusia. — 5-e usn., nepepad. u gomn. — MockBa : YHUBEPCUTET
Cuneprus, 2019. — 720 c. — (VHuBepcuTeTcKas cepusi). — Pexxum mocTymna: 1mo moamucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=571501 (mara obpamenus: 27.04.2022).
— bubmmorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 371€KTPOHHBIH.

7.3 Bmamgumupckmii, b. M. Maremaruka. OOmmit kypc : yuebnuk / b. M.
Brnagumupckuii, A. b. Topctko, SI. M. Epycanmumckuit. — 4-e usap., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. — 960 c. — ISBN 978-5-8114-0445-2. — TekcT : 31eKTpOHHBIH //
Jlanb : 3nekTpoHHO-0nOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210206.

JlononHuTeNbHAS TUTEpATYpa

7.4 Ky3nenos, JI. A. COopHUK 3a7aHMii IO BHICIIEH MaTemMaruke. TUIIOBBIE pACUETHI :
yaeOHoe mocobue s By30B / JI. A. KysnenoB. — 14-e u3n., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 240 c. — ISBN 978-5-8114-9032-5. — TekcT : anexTpoHHbI // Jlavp :
ANEKTPOHHO-OMOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/183616 (mara
oOpamienus: 27.04.2022). — Pexxum noctyma: i aBTOpU3. TOIb30BaTENCH.

7.5 Komuccapor, B. B. Maremaruka: cOopruk 3amau : [16+] / B. B. Komuccapos,
H. B. Komuccaposa ; HoBocuOGupckuii rocyaapCTBEHHBI TEXHHUECKUH YHHUBEPCHUTET. — 2-€
u3n., ucnp. u gomn. — HoBocubupck : HoBocuOupckuii rocymapCTBEHHBIH TEXHHYECKUH
yauBepcutret, 2019. — 88 c. : wmm, Tabm. — Pexum pocTynma: Mo TOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=574779 (nara obpamenus: 27.04.2022).
— bubmuorp. B kH. — ISBN 978-5-7782-3926-5. — TekcT : 371€KTPOHHBIH.

7.6 Tyran6aes, A. A. OcHOBBI BbICIIEH MareMaTukH : yueOHuK / A. A. TyranbaeB. —
Cankr-IlerepOypr : Jlamp, 2022. — 496 c. — ISBN 978-5-8114-1189-4. — Tekcr :
AJIEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/210698

8. Pecypchbl nH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
Heo0X0AuMbIe /151 0CBOCHHS M CIUIIHHbI
1. EquHOE 0KHO A0cTyma K yaeOHO-MeTOoInYecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. Yausepcurerckas 6ubmuorexka ONLINE http://biblioclub.ru
9. MeToauvecKkue YKa3aHUA Il 00y4al0IIUXCH 110 OCBOECHUIO JUCUMILIHHBI
Y4eOHO-MeToandYecKue pa3paboTku umetorcs B Hayunoit  Oubnmoreke U
3JIEKTpOHHOM HHpOpMamoHHO-00pazoBarenbHol cpeae PI'BOY BO [OxHO-Ypanbckuii
rAv:
I Maremaruka. Mertoauueckue yKa3aHMs K NPAKTUYECKUM 3aHATHAM IS
oOydJaronuxcsi mo HampasieHuto moaroroBku 05.03.06 Dxomorus U MpUpPOAONOIH30BAHUE,
poguIh DKOJOTHYECKUI MEHEDKMEHT M 9KOOE30MMacHOCTh, YPOBEHb BBICIIETO 00pa30BaHUS
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OakanaBpuart, ¢popma oOydyenus ounas/ coct. M.B. bepecuneBa. — Tpouuk: I'bOY BO IOxHo-
Vpanbckuii T'AY, 2022. — 65 C. — Pexum JocTyna:
https://edu.sursau.ru/course/view.php 2id=7803, http://nb.sursau.ru:8080/localdocs/ivin/02662.pdf

2 Maremaruka [DNIeKTpOoHHBIN pecypc| : Meroa. pekoMeHAaMu MO OpraHu3aluu
CaMOCTOSITENILHON paboThl 00yUaronuxcs mo HampapieHuto noaroroBku: 05.03.06 Dxomorust
U T[PHUPOJONONb30BaHUE, MPOPUIL DKOJIOTMYECKUH MEHEKMEHT U HSK00e30MacHOCTb,
YPOBEHb BBICII. 00pa3oBaHus OakanaBpuar, popma oOyuenus: ouHas./coct. 1.B. bepecnena.—
Tpowurk: HOxHo-Ypanbckuit T'AY, 2022. — 52c¢.- Pexum JlocTyna:
https://edu.sursau.ru/course/view.php 2id=7803, http:/nb.sursau.ru:8080/localdocs/ivin/02660.pdf

3 Maremaruka. Meroauueckue yKa3zaHHWs K MPAKTUYECKUM 3aHATHAM IS
oOydJaronuxcsi mo HampasieHuto moaroroBku 05.03.06 Dxomorus U NpUpPOAOINOIH30BAHUE,
po I DKOJOTHUECKUI MEHEDKMEHT M 9KOOE30IMaCHOCTh, YPOBEHb BBICIIETO 00pa30BaHUS
OakanaBpuart, (opma oOyueHus 3aounas/ coct. .B. bepecuesa. — Tpounk: [ BOY BO IOxHo-
Vpanbckuii T'AY, 2022. — 26 C. — Pexum JlocTyna:
https://edu.sursau.ru/course/view.php 2id=7803, http:/nb.sursau.ru:8080/localdocs/ivin/02663.pdf

4 Maremaruka [DJEKTpOHHBIN pecypc] : Meroa. peKOMEHAAlMy IO OpraHu3aluu
CaMOCTOSITENILHON paboThl 00yUaronuxcs mo HampapieHuto nmoaroroBku: 05.03.06 Dxomorust
U TPHUPOJONONb30BaHUE, MPOPUIL DKOJIOTMYECKUH MEHEKMEHT U HSK00e30MacHOCTb,
YpOBEHb BbICII. 0Opa3oBaHus OakanmaBpuar, Qopma oOy4deHus: 3aouHas./coct. U.B.
bepecueBa.— Tpouuk: Ixno-Ypaneckuii TAY, 2022. — 47c.- Pexum gocryna:
https://edu.sursau.ru/course/view.php 2id=7803, http://nb.sursau.ru:8080/localdocs/ivin/02661.pdf

10. UadopManimoHHble TEXHOJIOTUH, HCTIOJIb3YeMble IPH 0CYIECTBIEHUHU

00pa30BaTeIbLHOIO Mpolecca Mo TUCIUNIIHHE, BKIKYAs epedeHb MPOrpaMMHOIo
olecreyeHus: U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMIA MPEIOCTABISAETCS JOCTYI K 6azam
JAHHBIX:

- Texakcnepr (maHpOpMaronHo-cripaBouHas cucrema '[OCToB);

- «Cenbxo3TexHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHAs CUCTEMA).

- MyTestXProll.

[lepeuenn JUIIEH3UOHHOTO MIPOrPaMMHOTO o0ecrieyeHus. PexkBu3nTHI
MOITBEP K IAIOIIETO TOKYMEHTA:

OC cnen. Ha3zHau. «Astra Linux Special Edition» ¢ oducnoi nporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD Dnekrpo Bepcus 10.0, [TI0 «Maximay (ananor
MathCAD) cBo6onuo pacmpoctpansemoe, 110 «GIMP» (anamor Photoshop) cBoGomHO
pacnpoctpansiemoe, IO «FreeCAD» (anamor AutoCAD) cBoOomHO pacmpocTpaHsieMoe,
KOMIIAC 3D v16, AatuBupyc Kaspersky Endpoint Security, Moit Oduc CrangapTHBIH,
APM WinMachine 15, Windows 10 Home-SingleLanguage 1.0.63.71, Microsoft Windows
PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine,
MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1  Li-censeUserCAL,
MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.

11. MaTepuajbHO-TeXHUYecKas 6a3a, HeOOX0AUMAS VISl OCYIIeCTBICHHUS
o0pa3oBaTeIbHOIO NMpouecca Mo AUCIUNIHHE

YuyeOHble ayAuTOpUU JJs  TNPOBeJeHUs] 3aHATHI, TNPeTyCMOTPEHHBIX
NMPOrpamMmMoi, OCHAIIEHHbIe 000PYI0BAHMEM M TeXHHMYECKMMH CpPeACTBAMHU 00y4YeHMS.
ITomemeHus 1Jis1 CAMOCTOATEJIBHOM PadoThI 00y4aK0IMXCS
1 VYuebnas aymutopuss Ne III anms mpoBemeHus 3aHATHN JEKIMOHHOTO THUMA,457100,
Yensbunckas o6m., . Tpounk, yi. ['arapuna, 13;

2 Yuebnas aymutopust Ne 417 nist mpoBeaeHUs 3aHATHI CEMHUHAPCKOTO TUTA (TIPAKTHYECKUX
3aHSTHIA), MPOBEICHUS TPYIIOBBIX U HHIWBUYyaTbHBIX KOHCYIBTAIIUI; TEKYIIET0 KOHTPOJIS
U IPOMEXYTOUHOU arTectanun, 457100, Yensounckas o6:., r. Tpowurik, yn. ['arapuna, 13;

3 Ilomemenne Ne 420 a7 caMOCTOATENBHOM pPabOThI, OCHAIIEHHOE KOMIIBIOTEpAMHU C
BO3MOXKHOCTBIO MOJKIIIOUEHUs K ceTu «HTepHeT» u obecnieueHueM A0CTyna B 3JIEKTPOHHYIO
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oOpazoBarenbHyto cpeny457100, Yensounckas obin., . Tpounk, yn. [arapuna, 13;

4 Tlomemenne Ne 426 - momenieHUe ISl XpaHCHHUS M TPO(PHIIAKTHIECKOTO OOCITYKMBaHUS
yuebHoro obopynoBanus,457100, YensiOunckas 06:1., . Tpounk, ya. ['arapuna, 13;.

IlepeyeHb OCHOBHOTO 000PY/10BAHMS:

Hoyroyk Lenovo G570, mpoektop ViewSonic 5211. Jlocka aynmutopHasi.
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NPUJIOKEHHUE

®OH/I OHEHOYHBIX CPEJICTB
JUTS1 TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAINN
o0yJarmuxcs
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4.1

4.2

COJEPKAHUE

KomnereHiun M MX HHOUKATOPBl, (OpPMHpPYEMble B IPOIECCE OCBOCHUS
JUCLUTUIAHEI

[Tokazarenu, KpUTepUU U IIKAJIA OICHUBAHUS HWHINKATOPOB JIOCTHXKCHUS
c(OpMHUPOBAHHOCTH KOMITETEHIIUI

TunoBble KOHTPOJILHBIEC 3a/IaHUs ¥ (WJIM) WHBIE MaTEepHUalbl, HEOOXOUMBIC IS
OIICHKM 3HAaHWM, YMEHHMH, HABBIKOB M (WJIM) ONBITAa JACATEIBHOCTH,
XapaKTepU3yIMKUX CHOPMUPOBAHHOCTh KOMIIETCHIIMI B TPOIECCE OCBOCHUS
JUCLIUILIUHBI

MeTtonuueckue MaTepualbl, ONPEESIONINe MPOIEypbl OIIEHUBaHUS 3HAHUN, YMEHUH,
HABBIKOB M (WJIM) OIBITa JEATSIBHOCTH, XapaKTePH3YIOMUX CHOPMUPOBAHHOCTH
KOMIIETCHLIUN

OueHoYHbIE CpeACTBa JJIsI MPOBEACHUSA TEKYILIEro KOHTPOJS YCIIEBA€MOCTH B
mpoliecce MPakTUYECKON MOATOTOBKH

4.1.1 VYcrablii onpoc

4.1.2  Ortuer no NpakTU4ECcKoii padbore

4.1.3 TecrupoBanue

4.1.4 WupuBuayanabHbIe TOMAITHUE 33/IaHUS

[Ipouenypsl W OLIEHOYHBIE CpeACTBAa JMJi MPOBEACHUS MPOMEKYTOUHOM

aTTEeCTallMH
42.1 3auer

13

14

15

16

16

16

16

22

51

52

63

63



1 KomneTeHI MU U X HHANKATOPBI, (hopMupyeMble B Ipolecce 0CBOCHHUS

JTUCIUTIINHBI

OIIK-1. CrnocoGeH pemiath TUMOBBIE 33a4dl NPOPECCHOHATBHON IESITENbHOCTH Ha

OCHOBE 3HAaHMM OCHOBHBIX 3aKOHOB  MAaTEMaTUYECKHUX, €CTECTBCHHOHAYYHbIX H
o0mienpogpeccuoHaTbHBIX TUCLMUIIIINH c IPUMEHEHUEM UH(POPMALIMOHHO-
KOMMYHHKAI[HOHHBIX TEXHOJIOTHUII.

HaumenoBanue

®opmupyemsie 3YH

OLICHOYHBIX CPCACTB

Koo n
HaMMEHOBaHUE 3
R = =
MHJIIKaTopa 5 g =
JIOCTHIKEHHS g s g ‘E
o — 3HAHUA YMEHHUS HaBBIKH % § <o
=
=g z 5
2,
=
-2 OIIK-1 OO6yuatommiics OO6yugatommiics OO0yuatonuiics YcTHbIi 3aue
Ipumensier JIOJDKEH 3HATh | JOJDKEH YMETh | AOJDKEH  BIJIAJICTh orpoc, T
6a30Bbic 3Hanus | OCHOBHBIC 3aKOHBI | PUMEHSATH HaBbIKAMHU TECTUPOBAHUE,
JUCLUIIIMH 0a3oBble  3HAHUS | NPUMEHEHUS OTYET I10
€CTECTBEHHOHAYYH N
(MaTeMaTHKN) JUCLUIIIMH 0a30BbIX  3HAHUH | HPAKTHYECKOM
oro # €CTECTBEHHOHAy4YH | (MaTeMaTHKH) JUCLUITITHH y 3aHSTHUIO,
MATeMaTHIECKOro | oro U | €CTECTBEHHOHAYYH | (MaTeMaTHKH) UHAUBHIYAJIbH
HUKJIa IIpu MaTeMaTHICCKOTO oro M | €CTCCTBCHHOHAYYH 0¢ JJOMamrHee
pemrennu 3agad B | tukia  (b1.0.11, | MaTemaTuyeckoro oro u 3aIaHne
o6nactu sxomoruu | OIIK-1-3.1) UK IPU | MaTEMaTHIECKOTO
" pemieHnH 3amad B | IUKIA npu
00acT! HKOJOTHH | PeIICHWH 3adad B
HIPUPOJIOTIOIb30BaH
" obnacTu HKOJIOTUU
ust

MpUpoaA0N0JIb30BaH
us (51.0.11, OITK-
1-Y.1)

nu
mpUupoa0IoJIb30BaH
s (51.0.11, OITK-
1-H.1)
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2 Iloxka3areiu,
KOMIIeTeH LU
OIIK-1. CnocobeH pemath THUIOBBIE 3aAadd NMPO(ECCHOHATBLHON NIEeATETbHOCTH Ha
OCHOBC 3HAaHUHU OCHOBHBbBIX 3aKOHOB MAaTEMATU4YCCKUX, CCTCCTBCHHOHAYYHBIX u
o01enpogecCuoOHATBHBIX TUCITUTUTH c MpUMEHEHUEM nH(pOpMaITMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJOTHH.

KPUTEPUH H IKaJa OUHCHUBAHUA HWHAUKATOPOB JOCTHKCHUN

Ioxkazarenu Kpurtepuu u mikana oneHUBaHUS PE3yIBTATOB O0YyUCHHS MO JUCIUTLTHHE
OILICHUBAHHUS
(Popmupyems Henocrarounsiit Jocrarounslii Cpenauii Bricokuit
e 3YH) YPOBEHB YpOBEHb YPOBEHB YpOBEHb
b1.0.11, OO6yyarormuiics He OO0yJaromuiics OO6yyaroniuiics ¢ OO0yyaroniuiics ¢
OIIK-1 -3.1 3HaeT OCHOBHBIE cnabo 3HaeT HE3HAYUTEILHBIMHU Tpebyemoi
3aKOHBI JUCIUTUINH OCHOBHBIC 3aKOHBI omuOKaMu 1 CTETICHBIO TIOJTHOTHI
(MaTemaTukm) TUCTIATUTAH OTIENBHBIMU ¥ TOYHOCTH 3HAET
€CTECTBEHHOHAYYHOT | (MaTeMaTHKH) nmpoOeaMu 3HaeT OCHOBHBIE 3aKOHBI
on €CTECTBEHHOHAYYHOT | OCHOBHBIC 3aKOHBI JTUCTIUTUTAH
MaTEeMaTHYECKOTO ou JICTIUTUTAH (MaTemaTHKH)
UKJIA MaTeMaTU4eCKOrO (MaTtemaTHKH) €CTECTBCHHOHAYYHOT
UKJIA €CTECTBCHHOHAYYHOT | O H
ou MaTEeMaTHYECKOTO
MaTEeMaTHYECKOTO UKJIA
ITMKIIA
b1.0.11, OOyJaromuiics He OO0y4aromuiics OO0yJaromuiics ¢ OO0y4aromuiics
OIIK-1 -V.1 yMeeT MPUMEHSTh cnabo ymeer HE3HAYUTEITHLHBIMU yMeeT MPUMEHSTh
0a30BbIC 3HAHUS MPUMEHSITH 0a30BbIe | 3aTPYTHCHHSIMH 0a30BbIC 3HAHUS
JTUCTIUTUTAH 3HAaHUS TUCHHIUIMH | yMEeT MIPHUMEHSThH JTUCTIUTUTAH
(MaTeMaTHKH) (MaTeMaTHKH) 0a30BbIC 3HAHUS (MaTeMaTHKH)
€CTECTBEHHOHAYYHOT | €CTECTBCHHOHAYYHOT | AWCITUILINH €CTeCTBEHHOHAYJIHOT
ou ou (MareMaTHKH) ou
MaTeMaTU4eCKOrO MaTeMaTU4eCKOro €CTCCTBEHHOHAYYHOT | MaTeMaTHYCCKOTO
[UKJIA TPU PEIICHUM | [UKJIA MPYU PCHICHUUA | O U [UKJIA TIPU PEIICHUH
3ama4y B 001acTH 3ama4y B 001aCcTH MaTeMaTU4eCKOro 3ama4y B 001acTH
9KOJIOTHU U 9KOJIOTHU U [UKJIA TIPU PEIICHUHN | SKOJOTHU U
MPUPOIOTIONBE30BaHK | MPHUPOJONOIB30BAHN | 3a7a4 B 00IacTH MPUPOIOTIONE30BaHH
o o SKOJIOTHH 1 o
MIPHUPOIOTIONB30BaHH
o
b1.0.11, OO6yyarormuiics He OO6yyarontuiicst OO0yyaroniuiics ¢ OO6yyarontuiics
OIIK-1 —H.1 BJIAJIEET HaBBIKAMH ci1a0o BameeT HE3HAYHUTEILHBIMHA CBOOOIHO BJIAJIEET
PUMEHEHHUS HaBBIKAMU 3aTpYIHEHUSIMHI HaBBIKAMU
0a30BbIX 3HAHHUI PUMEHEHHUS BJaJeeT HAaBBIKAMHU PUMEHEHUS
JICTIUTUTAH 0a30BbIX 3HAHHUI NPUMEHCHUS 0a30BbIX 3HAHHUUI
(MaTtemaTHKH) JICTIUTUTAH 0a30BbIX 3HAHHUI JICTIUATUTAH
€CTECTBEHHOHAYYHOT | (MaTeMaTUKH) JUCLUTIINH (MaTemMaTHKH)
ou €CTECTBCHHOHAYYHOT | (MATCMAaTUKH) €CTECTBCHHOHAYYHOT
MaTEeMaTHYECKOTO ou €CTECTBCHHOHAYYHOT | O H
IIUKJIa TIPU PEIICHHN | MaTeMaTH4YeCKOTO on MaTEeMaTHIECKOTO
3amad B 00JacTH IIUKJIa TIPU PEIICHHN | MaTeMaTHYeCKOTO IIUKJIA TIPU PeIICHUH
SKOJIOTUH U 3a1a4d B 00J1acTH IIUKJIa TIPU PelIeHU: | 3a/1a4 B 00IacTi
MPHUPOAONOIH30BAHN | SKOJIOTUH H 3ama4d B 00J1acTH SKOJIOTUH U
o MPHUPOAONOIH30BAHN | SKOJIOTUH H MPHUPOAOTIOIH30BAHU
o PUPOAONOIG30BAHN | S
s
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3. TunoBbie KOHTPOJILHBbIE 32/1aHUS U (UJIM) HHbIE MATEPUAJIbI, HEOOXOAUMBIE /1JI51 OIEeHKH
3HAHMI, yMEHN, HABBIKOB U (MJIH) ONBITA 1eATEJbHOCTH, CPOPMHPOBAHHBIX B
npouecce 0CBOCHUS IHCUMILINHBI

TunoBble KOHTPOJIBHBIE 33/IaHUSI U MATEPHAIIbI, HEOOXOAUMBIE JUIS OIICHKH 3HAHUA,
YMEHHUIA U HABBIKOB, COACPKATCSA B YUSOHO-METOAMUYECKUX pa3paboTKax, MPUBEACHHBIX HIKE.

1 Maremaruka. MeTonu4yeckue yka3aHus K MPAKTHUYECKUM 3aHATHUSAM JIJIsT O0YJaroIIuXcs
no HampaeieHuto noarotoBku 05.03.06 Dkomoruss W NPUPONONONB30BaHUE, MPO(GHIH
DKOIOTUYECKII MEHEPKMEHT M 9K00€30IaCHOCTh, YPOBEHB BBICIIIETO 00pa3oBaHMs OakagaBpuUar,
dbopma obyuenus ounasi/ coct. .B. bepecueBa. — Tpounk: ['BOY BO HOxno-Ypansckuit TAY,

2022. — 65 c¢. — Pexum pgocryna: https:/edu.sursau.ru/course/view.php?id=7803,
http://nb.sursau.ru:8080/localdocs/ivim/02662.pdf

2 Maremaruka [DneKTpoHHBIH pecypc| : MeToa. peKOMEHIAIMu IO OpraHu3aluu
CaMOCTOATEIBLHON paboThl oOyyaromuxcs Mo HampasieHuto noaroroBku: 05.03.06 Dxonorust u
MIPUPOJIOTIONIb30BaHUE, MPOPHUIL DKOJIOTUYECKUH MEHEIKMEHT M 3KO0E30I11aCHOCTh, YPOBEHb
BBICII. OOpa3oBaHus OakajnaBpuar, popma oOyuenus: ounas./coct. M.B. bepecneBa.— Tpowurik:
HOsxHO-Ypanbckuit T'AY, 2022. — 52¢.- Pexxum JOCTyma:
https://edu.sursau.ru/course/view.php?id=7803, http://nb.sursau.ru:8080/localdocs/ivm/02660.pdf

3 Maremaruka. Metonuueckue yka3aHusi K MPAKTUYECKUM 3aHATHUSAM TSI OOYJaroIuXCs
mo HampasieHuto moaroroBku 05.03.06 DOxomoruss W TPHUPONONOIB30BaHWE, TPODHIL
DKOIOTUYECKII MEHEPKMEHT M 9K00€30IaCHOCTh, YPOBEHB BBICIIIETO 00pa3oBaHus OakagaBpuUar,
¢dopma oOyuenus 3aounas/ coct. U.B. bepecnera. — Tpounk: 'BOY BO FOxuo-Ypanbckuii ['AY,

2022. — 26 c¢. — Pexum pocryma: https://edu.sursau.ru/course/view.php?id=7803,
http://nb.sursau.ru:8080/localdocs/ivim/02663.pdf

4 Maremaruka [DJeKTpOHHBIM pecypc] : Meron. peKOMEHJAMH 10 OpraHu3aluu
CaMOCTOATENHHON pabOThl 0OydaroUIMXCs 1Mo HampapieHuro noaroroBku: 05.03.06 Dxonorust u
MIPUPOJIOTIONIb30BaHKE, MPO(PIIL DKOJIOTUYECKUH MEHEIKMEHT M HIKO0E30IMacHOCTh, YPOBEHBb
BhICII. 00Opa3oBaHus OakanaBpuar, popma oOyueHus: 3aouHas./coct. .B. bepecneBa.— Tpowumk:
IOxH0-Ypanbcknii TAY, 2022. - 47c¢.- Pexum JOCTyTaA!
https://edu.sursau.ru/course/view.php?id=7803, http:/nb.sursau.ru:8080/localdocs/ivin/02661.pdf

4 MeTonnueckue MaTepHuaJibl, ONpee/siionme Npoue1ypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M ONBITA /1eSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITATNbI
¢opMupoBaHus KOMIIETEHUM A

B nanHoM pasnene mpejacTaBieHbl METOJUYECKHE MaTrepuasbl, OINpeAesIone
MpOLEAYpPbl OLIECHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U OIBITA JAEATEIbHOCTH, XapaKTePU3YIOIINX
0a30BbI dTan (QOPMUPOBAHMSI KOMIIETCHIIMA MO JUCHUIUIMHE «MaremaTtukay, MpUBEICHbI
NPUMEHUTENIBHO K KaXIOMY M3 HCHOJb3YEMbIX BHIOB TEKYLIET0 KOHTPOJS YCIIEBAEMOCTH M
MIPOMEXXYTOYHON aTTeCTAlMN 00Y4arOIIUXCsl.

4.1 OueHo4Hble cpeCcTBa A5 NPOBeJeHHUA TeKYIIero KOHTPOJIsl yCleBaeMOCTH

4.1.1 YcrHblii onpoc

OTBeT Ha MNPAKTUYECKOM 3aHATUU MCIONb3YeTCs ISl OLEHKM KadecTBa OCBOEHHS
oOy4JarommMcsi OCHOBHOW Mpo¢dheCcCHOHANIBHON 00pa30BaTeNbHON MPOrpamMMbl 1O OTICIbHBIM
BOIPOCAM M TeMaM JAMCUUILIMHBI. TeMbl U MIaHbl 3aHIATUN 3apaHee cOOOIIA0TC 00y4aroIUMCS.
OTBeT OLIEHHWBAETCSI  OLIGHKOW  «OTJIMYHO»,  «XOpOILO»,  «YJOBIETBOPUTEIIBHO»  WJIU
«HEYJIOBJIETBOPUTEIBHOY.

OTBeT OLEHUBAETCA OLEHKOW «OTIUYHO», «XOPOLIO», «YAOBIETBOPUTEIBHO» WIH
«HEYIOBIIETBOPUTEIILHO.
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OLeHOYHBIE CpeacTBa

Kon u naumeHnoBaHue
HHAWKATOpa KOMICTCHIIUN

Tema 1 Matpunpl. JlelicTBust HaJi HUMU

NA-2 OIIK-1 IIpumenser

1. CdopmynupyiiTe onpeneseHne MaTpHUIIbl, € pa3Mep U dJIEMEHTEL. 6a30BbIC 3HAHUS
2. Kak Ha3pIBalOT JMaroHagIu MaTpUIlbl? €CTECTBEHHOHAYYHOTO 1
3. Kakue MaTpulbl Ha3bIBAalOT paBHBIMU?
4. Uro Takoe KBaJpaTHasl, IMaroHaibHasi, €AMHUYHAS MaTPULIbI? MATCMATHHIECKOTO TiuTa TpH
5. Uro Takoe TpeyroibHas U HyJIeBas MaTPUIbI? pemeHnH 3aja B 06nacTu
6. UYto Takoe BEKTOP-CTONOEL], BEKTOP-CTPOKa? SKOIIOTHH H
7. Kak onpenensercs MaTpuna 1-ro nopsaka, TpaHCIIOHUPOBAaHHASI IIPUPOJIOTIONB30BAHHSA
MaTpuna?
8. Kaxk npoussecTu cI0XKeHUE MATPUL U YMHOKEHHE MaTPHLIbI HA
yueao?
9. Kak HaiiTu npousBeaeHue 2-X MaTpun?
2. Tema 2 @opmynsl Kpamepa. Meton 'aycca NA-2 OIIK-1 IIpumensier
1. Yro Ha3bIBAIOT CUCTEMOH JIMHEHHBIX YpaBHEHHH? 6a30BbIC 3HAHUS
2. Kakont BHJ MMEET MaTPHHAA (hopMa cuCTEeMBI THHEHHBIX €CTECTBEHHOHAYYHOTO 1
ypasHeHuif? MaTEMaTHYECKOTO IUKIIa IIPU
3. UeM OTIMYAIOTCS] OCHOBHASI U PACIIUPEHHAasi MATPHULIBI CUCTEMBbI
JTHHEHHBIX YPABHEHHH? pelIeHnH 3a1a4d B 00macTu
4. ChopMmyaupyiTe MOHATHA: PEIICHHE CUCTEMBI JIMHEHHBIX 9KOJIOTHH 1
YpaBHEHU, COBMECTHAs, HECOBMECTHAsI CHCTEMBI. OpHUPOAOIIOIE30BAHMS
5. UTO 3HAYWT PEMIUTh CHCTEMY JIMHEHHBIX ypaBHeHUH? UTo Takoe
OTpeJieNIeHHas1, HEOpeIeeHHast CUCTEMBbI?
6. Uro mpexacTasuseT u3 cedst meto ['aycca penieHus CHCTEMBI
JMHENHBIX ypaBHEHUN?
7. Uro npexacrasnseT U3 cedst Mmeton Kpamepa penieHus: cucTeMbl
JIMHEHHBIX YpaBHEHUN?
3. Tema 3 @opmynsl Kpamepa. Meton 'aycca NA-2 OIIK-1 IIpumensier

Nk L~

10.
11.

12.

13.
14.

15.
16.

17.

18.

19.
20.

ChopmynupyliTe onpeneieHne MaTpUIlbl, € pa3Mep U dJIEMEHTEL.
Kax HaspiBaroT nuarosanu MaTpuisl?

Kakye MaTpuLbl Ha3bIBAIOT paBHBIMU?

UYro Takoe KBaJpaTHasi, JUaroHalbHasl, eAMHUYHAS MATPUIBI?
Uro Takoe TpeyroiabHas W HyJeBas MaTpHULbl?

Uro Takoe BEKTOP-CTOIOEL, BEKTOP-CTPOKa?

Kak onpenensercs Mmatpuna 1-ro nopsaka, TpaHCIIOHUPOBAaHHAsI
Matpuna?

Kak npousBecTu cioxeHne MaTpULl 1 yMHOKEHHE MaTpHILIbI Ha
qncao?

Kak naiitu npousseneHue 2-X Mmarpun’?

Kaxkne BBI 3HaeTE dNIeMEHTapHBIC TPe0Opa30BaHUs MATPHUILL?

Kak BeraucnuThb onpenenuTens KBaapatHoi Mmarpunst (1, 2, 3
nopsiaka)?

CdhopmynupyiiTe IpaBUIO TPEYTONbHUKA ISl BRIYUCICHUS
onpenenuTens 3 nopsaxa.

HazoBuTe cBoiicTBa onpenenurens(1-3).

HazoBwure cBoiicTBa onpenenutens (¢ 4-ro, KpoMe pa3iosKeHHs M0
3JIEMEHTaM CTPOKH HIIM CTOJIONA).

UYro Takoe MUHOp, anredpanyeckoe J0MoJHeHHe?

Kak npoussectu pa3noxeHue onpeaeauTes 10 3JIEMEHTaM CTPOKU
WK CTONIOmA?

UYro Takoe BeIpOXKIEHHAs (0COOCHHAas) U HEBBIPOXKAEHHAS
(HeocobeHHast) MaTPHIIBI?

Cdopmyrnupyiite CBOWCTBA BHIPOXKIEHHON U HEBBIPOXKICHHOM
MaTpHIl.

UYro Takoe NpUCOEAVHEHHAas: MaTpuLa’?

Urto Ha3bIBaIOT 0OpATHON MaTpUIEii?

0a30BbIE 3HAHUS
€CTECTBCHHOHAYYHOTO
MaTEeMaAaTU4YCCKOT O IUKJIa HpI/I
pelIeHrH 3a1a49 B 001aCTH
JKOJIOTUH U
MIPUPOIOTIOTB30BAHUS
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21. Omnpenenurte NOHSATHS: PAHT MATPHUIBI, 0a3UCHBII MHUHOD, CBOIICTBA
paHra MaTpUIIbL.

22. Yro Ha3bIBAIOT CUCTEMOM JINHEWHBIX YpaBHEHUM?

23. Kaxkoif Bu nMeeT MaTpu4IHas (JopMa CHCTEMBI IMHEHHBIX
YpaBHEHHI?

24. YeM oTIHMYaIOTCS OCHOBHAS U PACIIMpPEHHAs] MATPHULIBI CUCTEMBbI
JIUHEHHBIX YpaBHEHUHN?

25. ChopmynupyiiTe TOHATHS: pEUIEHUE CUCTEMBI THHEHHBIX
ypaBHEHUI, COBMECTHas, HECOBMECTHAsA CUCTEMBI.

26. UYTo 3HAYUT pEUINTh CUCTEMY JIMHEHHBIX ypaBHeHM? UTO Takoe
OIIpeJIeNICHHAs, HEOIPEIEICHHAs CUCTEMBL?

27. UYro npencrapisieT u3 cedst Meton ['aycca perieHus: cucTeMbl
JIUHEHHBIX YpaBHEHUIN?

28. Uro mpencrasinset u3 ceds merox Kpamepa perieHus CHCTEMBI
JIUHEHHBIX YpaBHEHUHN?
UYro mpencrasisieT U3 cebs MaTPUYHBIA METON PELIEHUS! CUCTEMBI
JIMHEHHBIX YpaBHEHUI?

Tema 4 TlpousBoaHAas PYHKITUH

1.Chopmynupyiite onpeaeseHne MPON3BOIHON HYHKIIUH.

2. ChopmynupyiiTe MpaBriIa HAXOXKACHUS IPOU3BOIHBIX

3. 3anmmmre GopMyIEl IPOU3BOTHBIX IEMEHTAPHBIX ()YHKIIHIA.

4. Uro Ha3sIBaroT nuddepernnanom GpyHxnmmn?

5. Uemy pasen muddepernnan aprymenra?

6. 3ammmure (GOpPMYITy NPUOMIDKCHHOTO BEIYHCICHUS 3HAYCHUS
(YHKIUHU B TOUKE

NA-2 OIIK-1 IIpumenser
0a30BbIC 3HAHUS
€CTeCTBCHHOHAYYHOTO U
MaTeMaTU4YCCKOT O IIUKJIa HpI/I
peIlIeHNH 3a/1a4 B 00JIaCTH
JOKOJIOTUHU U
MIPUPOIOIIOTB30BAHUS

Tema 5 [TpunosxeHre NPOU3BOTHON K UCCIICIOBAHUIO ()YHKITHIA
1.Chopmymupyiire npasmio Jlomurans.
2.Ha3oBure ycnoBue Bo3pacTaHus (GpyHKIUH.
3. HazoBute ycnoBue yObiBaHus (QYHKIIUH.
4. HazoBure yciioBHe 3KCTpeMyMa QyHKIHH.
5. ChopmynupyiTe anropuT™M Hax0XICHUS HauOOJIbIIETO U
HaMMEHBIIIETO 3HAYCHUH (QYHKIIUH Ha OTpE3Ke.
6. ChopmynupyiiTe anroput™ ucciaeqoBaHus GyHKINH Ha
BBIITYKJIOCTb.
7. ChopmynupyiiTe aJropuTM HaXO0KJICHHs TOUEK repernda QyHKIuu.
8. Chopmynupyiite dTamsl IIIaHa UCCIeNOBaHUS (DYHKIIUU

NA-2 OIIK-1 ITpumenser
6a30Bble 3HAHUSA
€CTECTBEHHOHAYYHOTO U
MaTeMaTUYECKOrO IIUKIIA IPU
pelleHnH! 3a/1a4 B 00nacTu
SKOJIOTUH U
HPUPOIONONB30BAHHS

Tema 6 HaxoxneHue nIpou3BOIHBIX

1. Uro Ha3bIBAIOT (pyHKIHEH?

2. Kak omnpenenuTb, Bo3pacTaronias Win yObIBAIOmas QyHKITUs?

3. ChopmynupyiiTe OHATHE OTpaHUYCHHAS (HYHKIIUS.

4. Kaxast yHKIMS HA3bIBACTCS SJIEMEHTAPHOMN?

5. Uemy paBHBEI CyMMa H IPOU3BeicHHE OCCKOHEYHO MAJIbIX (DYHKIIHH?

6. Uemy paBeH mpejen Mpou3BeAeHUS ABYX (yHKIHi?

7. ChopmynupyiiTe nepBbIil 3aMedaTeTbHbBIHN Mpe/elt.

8. Uro Takoe mpHpamnieHue apryMeHTa, npupaiiesue GpyHkunmu?
[IpomwrocTpUPOBaTh C IIOMOIIBIO PUCYHKA (TpadhICCKN).

9. Onpenenute 006IaCTH ONPEAEICHHS U 00JIaCTh 3HAYCHUH (HYHKIIUN.

10. Chopmynupyiite Teopemy Beiiepmrpacca o QyHKIHH,
HENpEpPHIBHOMI Ha OTpE3Ke.

11. Yrto Takoe aprymMeHT 1 3HaueHune QyHKINH, rpaduk QyHKIun?

12. Kakas ¢yHKIUS Ha3pIBa€TCI MOHOTOHHO#?

13. Kax Haiftu pyHKIIMIO, 0OpaTHYIO TaHHOH?

14. Yto HA3BIBAIOT IpeeNIoM (YHKIUU B HEKOTOPOH Touke?

15. UeMy paBHBI IPOU3BEeACHUS OECKOHEUHO Masloi (GyHKLUHU Ha
9HCIJIO ¥ HA OTPAaHUICHHYIO (QyHKIHUIO?

16. YUemy paBeH mpeen Ipou3BeIeHNsT QYHKINHN Ha MOCTOSHHBIN
MHOXXUTENb?

NA-2 OIIK-1 [Tpumenser
0a30BbIC 3HAHUS
€CTECTBCHHOHAYYHOTO H
MaTEMAaTHYECKOTO IHKIIA [IPU
peLIeHNH 3a/1a49 B 001aCTH
9KOJIOTUH U
MIPUPOIOIIOTB30BAHUS
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17. Chopmynupyiite BTOpOil 3aMeUaTeNbHBIHN MPEefeN IPH X—0.

18. OnpenenuTh HENPEPHIBHOCTh (QYHKIUM Yepe3 IpHpalleHue.

19. Kakumu OymyT cymMMa, IPOM3BEACHUE U YACTHOE HEIPEPHIBHBIX
byHKIMI?

20. OnpenenuTs OrpaHUuEHHOCTD JUIs HETIPEPBIBHON Ha OTpe3Ke
¢GbyHKIUU.

21. Ilepeuncnute crocoOb! 3a1aHUs PYHKIIHH.

22. Kaxkast (h)yHKIUS Ha3bIBaETCA CTPOTO MOHOTOHHOM?

23. Kaxkast (h)yHKIUS Ha3bIBAeTCS CIOKHON?

24. Kakyto (hyHKIUIO Ha3bIBatOT OECKOHEYHO OO0JIbIIONH?

25. Ecnu o - 6eCKOHEYHO Maas, To Kakoil oyaet ¢pynkmus 1/a?

26. Uemy paBeH MpeaeN YaCTHOTO IBYX (hYHKITHIA?

27. ChopmynupyiiTe BTOpPOid 3amMeuaTeNbHBIN mpeen npu x—0.

28. Yto HA3BIBAIOT TOUYKAMH Pa3pbIBa QYHKIHN?

29. Korna HenpepbIBHA CII0KHAS QYHKIHS?

30. Chopmynupyiite Teopemy bonbiiano-Komm fi1s HenpepbIBHOM Ha
oTpe3Kke PYHKIUH.

31. Kak onpeenuTh 4€THOCTh U HEYETHOCTh PYHKIIMH?

32. Kak onpeneuTh MEPUOTUIHOCTE QYHKIHH?

33. Yro Ha3bIBaETCS OKPECTHOCTBIO C LIEHTPOM B TOUKE X, U PaIUyCOM
€?

34. Kaxyto ¢yHKIUIO Ha3BIBAIOT OECKOHEYHO Maoi?

35.Yemy paBeH mpepen CyMMBI (pa3HOCTH) ABYX (QyHKIuit?

7. Tema 7 Heonpenenennelit  unHterpasn. CaoiictBa. MeTonsl NA-2 OIIK-1 ITpumenser
HMHTCTPHPOBaHMA 6a30Bble 3HAHUS
i ?
1.YT0 HA3BIBAIOT NEPBOOOPA3HOH (HyHKIHN? CCTECTBEHHOHAYMHOTO 1
2. YTo Ha3bIBAIOT HEONPEAENCHHBIM HHTErpanoM GyHKIuN?
o MaTeMaTHYECKOTO IUKIIA TIPH
4. Kakue cBoiicTBa HEOIIPEAEICHHOIO UHTErpala Bbl 3HaeTe? 6
5. Kakue MeToibl HHTErpUpOBaHUs BbI 3HaeTe? PCLICHIH 33712t B 00IACTH
6. Kakne popMyIisl U3 TabIMIBl MHTETPHPOBAHKS BB 3HAETE?. SKOIIOTHH H
IPUPOAOTIONb30BAHMS
8. Tema 8 Meron HHTErpUpOBaHMS IO YACTSIM B HEONPEAEIEHHOM NA-2 OIIK-1 ITpumenser
HMHTETpaIe 6a30Bble 3HAHUS
?
1. Kakue MeTobl HHTETPUPOBAHUS BBl 3HACTE? €CTECTBEHHOHAYIHOTO I
2. Kaxue popmynsl u3 TaOIHIEI HHTETPHPOBAHUS BEI 3HaeTe?
MaTeMaTHYECKOTO IUKJIA TIPH
3. UYem ominMyaercs METOJ WHTETPUPOBAHUS IO 4YacTsIM B 6
HEOIIpeIeICHHOM HHTErpale OT paHee N3yYeHHBIX METOI0B PCLICHIH 3a/1at B 00IACTH
3KOJIOTHH U
IPUPOAOTIONb30BAHUS
9. Tema 9 OnpeznenenHslit UHTErpai. MeToibl HHTETPUPOBAHUS NA-2 OIIK-1 ITpumenser
1.4YT0 Ha3bIBaIOT KPUBOJIMHEHHOW Tparennen? 6a30BbIC 3HAHUS
9
2.Yro Ha3bIBAIOT ONPEENEHHBIM HHTETPalIoM? 3 €CTECTBEHHOHAYIHOTO 1
3. Tlo xakoii popMyIie BEIYUCISIETCS] ONPEACTICHHBIA HHTETpa?
. MaTeMaTHYECKOTO IUKJIA TIPH
4. [lepeuncnuTe CBOMCTBA ONPEACICHHOIO HHTErpaa. 6
5. Ilepeuucnure M oOxapakTepuU3yHTe METOAbl HHTEIPUPOBAHUS B PCLICHIH 3a/1at B 00NACTH
OIPEIEIEHHOM MHTETpAIE. SKOIIOTHH H
IPUPOAOTIONB30BAHUS
10. | Tema 10 IIpunoxeHue ONpeNEIEHHOIO MHTErpaja K BBIUYUCICHUIO NA-2 OIIK-1 ITpumenser

Iom@aaei niIockux puryp

1.Yto mpous3oiaeT, eciny NOMEHITh MeCTaMU IIPeeibl
UHTErpUpOBaHUs?

2. Uto mpou30MaeT, eCIIH OTPE30K HHTETPUPOBaHU [a,b] pa3duts Ha
JIB€ YacTH TOUKOH c?

3. Ecim nogpiHTerpanbHas GyHKIWS Ha OTpe3Ke [a,b] He MeHsIeT 3HaK,
TO KaKOM 3HaK UMeeT HHTerpai?

0a30BbIC 3HAHMS
€CTCCTBEHHOHAYYHOTO U
MaTeMaTU4CCKOIro muKJja mpu
pCUICHUH 3a1a4 B obyactu
OKOJIOTMH U
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4.Chopmymupyiite popmyny Herotona — JleiOnua.
5. Kak BeMHCINTE T™IOMAAb (GHUTYPHL, 3aKIOYCHHON
rpajukamMu IByX (yHKImit?

MEXIY

HPUPOIOIOIB30BAHHS

11.

Tema 11 HaxoxaeHue HHTETpaJIOB
ChopMmynupyiiTe MOHATHE MTEPBOOOPA3HON HYHKITHH.
CohopmynupyiiTe MOHATHE HEONIPEACICHHOTO HHTETpaa.
HasoBurte cBoiicTBa HEONpeIeIeHHOI0 HHTErpaa.
Kakme Merompl TpUMEHSIOTCS  JUIE  WHTETPHUPOBAHUS B
HEOIIPeJeICHHOM UHTerpaie?
CdhopmynupyiiTe IOHATHE ONPEAEIEHHOI0 HHTETpaa.
Ha3oBure cBoiicTBa onpeeneHHOr0 HHTerpaa.
B 4eM 3akirouaeTcs reOMeTpUUECKUi CMBICT HHTerpana’?
B gem 3axmouaercst GU3MUECKUIT CMBICT HHTErpana?
Kakme Merompl TpUMEHSIOTCS  JUII  WHTETPHUPOBAHUS B
OTIpeNIeIeHHOM HHTerpaie?
10. Kax npumenseTcst HHTerpai il BEIYUCICHUS MIIOMAnel MI0CKUX
Guryp?
Kak mnpumeHnsercs HHTEerpaig s BBIYUCICHHS OOBEMOB Tel
BpauieHus?

W=

LA

NA-2 OIIK-1 IIpumenser
6a30Bble 3HAHUS
€CTECTBEHHOHAYYHOI'0 U
MaTeMaTHYECKOTO IUKJIA TIPH
peleHnH 3a/1a4 B 00JIaCTH
9KOJIOTUH U
MIPUPOIOTIOTB30BAHUSL

12.

Tema 12 [uckperHas YHUCIIOBBIC
XapaKTepUCTUKU

1.Kakas BenuuyHa Ha3bIBACTCS CIy4alHOU?

2. Kakas BennyuHa Ha3bIBACTCs IUCKPETHON?

3. Kakas BenmuurHa Ha3bIBaeTCs HEMIPEPHIBHON?

4. Yo Ha3bIBAIOT 3aKOHOM PaCIpEACICHUS CIy4alHONW BEINYUHBI?

5. B xakoM BH€ 3a/1a€TCsl 3aKOH pacupeneseHus CaydyanHon
BEJIMYUHBI?

6. UTo Ha3pIBAIOT MAaTEMATUYECKUM OXKUJAaHUEM JUCKPETHOU
CITy4aifHOW BEJIMIMHBI?

7. Kakumu cBOWCTBaMH 00JIaZIa€T MaTEMATUIECKOE OKUIaHUE
CITy4aifHOW BEJIMIMHBI?

8. UTo Ha3pIBAIOT AMCIIEPCUEH TUCKPETHOM CIydyaifHOW BETHMYUHBI?

9. Kaknmu cBoiicTBaMy 001agaeT JUCHIEPCHS CIydaifHON BETHMIHHBI?

10. Hammmmure opMyity AT HaXOXKIEHHS CPEAHETO KBaAPATHIECKOTO
OTKJIOHEHUs] JUCKPETHOM CIly4aliHON BEJIHMYUHbL

cioydyaiiHas  BeIWYMHA, €€

NA-2 OIIK-1 ITpumenser
6a30Bble 3HAHUS
€CTECTBEHHOHAYYHOI'0 U
MaTEeMaTHUYECKOI'0 IIUKJIA IPH
peIleHnH 3a/1a4 B 00JIaCTH
9KOJIOTUH U
MIPUPOIOTIOTB30BAHUSL

13.

Tema 13 HenpepsiBHas ciydailHas BEJIWYMHA, €€ YHCIIOBBIE
XapakTepuUcTUKU. HopManbHBIN 3aKOH pacnpeneieHus

1.Kakas ciryuaiiHas BeJIMUMHA SBISETCS HEIIPEPBIBHON?

2. Uto Ha3BIBAIOT HHTETPABHOI (QyHKIHEH pacnpeeicHus
HENpPEpBIBHOH ClTydyalfHOW BEJTMYUHBI?

3. Yro HazpiBaroT quddepeHnnanbHON GYHKIHEH pacupenecHus
HENPEPBIBHOH CITy4yalfHOW BEJTMYUHBI?

4. Hanmmmwmre hopMyITy HaX0KICHHS MATEMaTHYCCKOTO OXKHIaHHS
HEIIpEephIBHON CIIy4aiiHOM BEJIMYHMHBI.

5. Hanmmmmte popMyITy HaXOKICHHS TUCTICPCHH HEMPEPBIBHOMN
CIy4yaiHOW BETUYUHBI.

6. Harmmmre dpopmymy cBsA3u HHTETpaabHOH U qu(depeHnaIbHON
(yHKIMH pacTipeieieHus] HEMPEPhIBHON CyJYaliHON BEJIUYHHBI.

7. Harmmmte ¢popMyTy HOPMAIEHOTO 3aKOHA PacIpeaeIeHNUs
HEIIpEephIBHON CIIy4aiiHOM BEJIMYHMHBI.

8. Hanmmmmte popMyity HaX0KACHHUS BEPOSATHOCTH MOTAaHUS
CIy4JyaliHOM BEJIWYHHBI B 3aIaHHBIA NHTEPBAJ.

9. Hanmmmmte opMyity mpaBuiia TpeX CUIM.

NA-2 OIIK-1 IIpumenser
0a30BbIC 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTHYeCKOTO IIMKIIa IPU
peIleHnH 32/1a4 B 00JIaCTH
9KOJIOTUH U
TPUPOIOTIOIE30BAHHS

14.

Tema 14 BrluncineHue XapaKTEpUCTUK CIIy4aiHbIX BEIUYUH
1. TlonsTHe Ciry49aifHOTO COOBITHS.
2. Bupasl ciny4aifHbIX COOBITHH.
3. Kiaccuueckoe ompeseneHHe BEPOATHOCTU CIy4aifHOTO COOBITHS.

NA-2 OIIK-1 [Tpumenser
0a30BbIC 3HAHUS
€CTeCTBEHHOHAYYHOT'O U
MaTeMaTHYeCKOTO IHKIIa IPU
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CBoiicTBa BEpOATHOCTH.

4. Tlonstue OTHOCUTENBHON YacTOTHl. CTaTHUCTUUECKOE OIpEeesICHue
BeposTHOCTU. CBOMCTBO YCTOMYHUBOCTH.

5. Tlomarue cymMMBI ciaydaifHBIX coObITHII. Teopema O BepOSTHOCTH
CYMMBI HECOBMECTHBIX COOBITHIA.

6. Tlonnas rpynmna coObiTHii. Teopema.

7. TlpoTuBormonoxxkHeie coObITHS. Teopema.

8. He3zaBucumsle cobOsrtua. Teopema 0 BEpOSTHOCTH IPOU3BEACHHUS
HE3aBUCHMBIX COOBITHH.

9. BepoATHOCTb MHOSBIEHHS XOTA OBl OXHOrO coObITHA. Teopema.
YacTHbll caydail.

10. 3aBucuMble COOBITHSA. YCIIOBHasi BEpOSITHOCTh. TeopemMa o
BEPOSITHOCTHU NPOU3BEJCHUS 3aBUCUMBIX COOBITHI.

11. ®opmyna N0IHOHN BEPOSTHOCTH.

12. BepostrHoctu runote3. @opmyner baiieca.

13. Kombunaropuka. Pazmenienus 6e3 nosropenuid. [Ipumepsr.

14. TlepecraHoBku Oe3 moBTOpeHM. [IprMepsI.

15. Coueranus 6e3 noBropeHuil. [Ipumepsi.

16. Pa3smemienus ¢ nosropeHusMu. Ilpumepsr.

17. Coueranus ¢ noBTopeHusMU. IIpumepsr.

18. TloBropsbie ucneitanus. opmyna beprymmm

peleHNH 3a/1a4 B 00JIaCTH
9KOJIOTUH U
TPUPOIOTIOIE30BAHHS

15. | Tema 15 BapuanuonHzsle psabl pacnpeaenctue. [lokaszatenu Bapuanuu. NA-2 OIIK-1 IIpumensier
I'padraeckoe n3o006pakeHne 6a30BbIc 3HAHUS
i it psin?
1. VI3 kakux yacTel COCTOMT BapHAllMOHHBIH pan’? €CTECTBEHHOHAYHHOTO H
2. Kakue moxasaresin Bapyualluy Bbl 3HaeTe?
. MaTeMaTHYECKOTO IMKIIa IpH

3. OxapakTepu3ylTe HOHATHE BapUAHT. 5

4. OnuuuTe MOJUTOH UK TUCTOIPAMMY 4aCTOT. PCIICHHN 3a]1a1 B 0D1ACTH

5. OmnpenenuTe MOHATHE YacTOTA. OKOJIOIMH U

HPUPOIONONB30BAHHS
16. | Tema 16 I'enepanbHasi COBOKYIHOCTb. BbiOopka. [IucKkpeTHbIH u NA-2 OIIK-1 ITpumenser
PIHTepBaJILHBII?'I PpAABI paclIp€aCJICHUA 0a30BbIC 3HAHUS
i ?
1.YTo Ha3bIBAIOT I€HEPAILHONU COBOKYITHOCTBIO? €CTECTBEHHOHAYYHOTO 1
2. Yto Takoe BBIOOpKA?
. MaTeMaTHYeCKOTO IMKIIa IpH

3. Kakue cBoiicTBa BEIOOPKH BbI 3HaeTE? 5

4. Kaxoil psn pacnpenieneHns: Ha3pIBalOT AUCKPETHBIM? PCIICHIH 33]a B 0O/IACTH

5. Kakoit psia pacnpeniesieHus: Ha3bIBalOT HHTEPBAIbHBIM? OKOJIOTHH H

6. Kak npousBecTH rpynnupoBKYy BEIOOPKH B MHTEPBAIbHBIN psaa? MPUPOAOTIONB30BAHUS
17. | Tema 17 BeluncieHne XapaKTepUCTHK BRIOOPKU NA-2 OIIK-1 IIpumensier

1. JlokanbHast Teopema MyaBpa — Jlamnaca.

2. MWuterpansnas Teopema MyaBpa — Jlamaca.

3. 3akoH penkux coOBITHH.

4. BeposTHOCT  OTKJIOHEHHMS  OTHOCUTEIbHOH  4YacTOThl  OT
MOCTOSIHHOM BEPOSTHOCTH.

5. Cnyyaiiable BenMYWHBL. JIMCKpPETHBIC M HETIPEPHIBHBIC CIy4ailHbIe

BEJINYHHBL.

6. 3axkoH pacnpepeneHus. Psan pacmpeneneHus. MHOroyroipHHK
pacrpeencHus.

7. buHOMHMHaNBHBIN 3aKOH pacnpeneneHus. [lpumepsr.

8. Pacnpenenenue Ilyaccona. [Ipumepsl.

9. Uucnossle XapaKTEePUCTUKI CITy4aiHBIX BENIUYUH.
MatemaTtudeckoe oxunanue. CBoiicTaa.
10. Yucnosble XapaKTEpUCTUKU CIydailHBIX BeIW4MH. Jlucnepcus.
CaoiicTa.
YucnoBsle XapaKTepPUCTUKHU cay4aiiHbix BenuuuH. CpenHee
KBaIPaTHYECKOE OTKIOHEHHE

0a30BbIC 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTHYeCKOTO IIMKIIa IPU
peIeHnH 3a/1a4 B 00JIaCTH
9KOJIOTUH U
TPUPOIIOTIONIE30BAHHS
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18. | Tema 18 UToroBoe TecTupoBaHue NA-2 OIIK-1 [Tpumenser
0a30BbIC 3HAHUS
€CTECTBCHHOHAYYHOTO H
MaTEeMaTHYECKOTO IHKJIA TIPH
peLIeHNH 3a/1a49 B 001aCTH
9KOJIOTUH U
MIPUPOAOTIONH30BAHUS

KpI/ITepl/II/I OLCHKHM OTBCTa OJOBOAATCA A0 CBCIACHHA 06yqa}0m1/1xca B Hauvaje 3aHSATHUM.
OI_IGHKa 00BABISIETCS 06y11a10meMyca HCIIOCPCACTBCHHO ITOCJIC YCTHOI'O OTBCTA.

Hlkana Kpurepun oneHuBaHusi
Onenka 5 - 00yJaronuiics MOTHO YCBOWII Y4eOHBIN MaTepHal;
(oTnHIYHO) - IOKa3bIBACT 3HAHIE OCHOBHBIX IIOHATHH TEMBI, IPAMOTHO IIOJIb3YETCS] TCPMHUHOJIOTHEH;

- MpPOSIBISET yMEHHE aHaIU3UpOBaTh M 0000maTe HHGOpPMALMIO, HABBIKM CBSI3HOTO
OIHCaHMS SIBICHUH U NIPOLIECCOB,;

- JEeMOHCTPHpPYeT YMEHHWe H3llararh y4eOHBIH MaTephal B ONpENEIeHHOW JIOTUIeCKOH
NOCJIeJ0BaTEIbLHOCTH;

- TIOKa3blBa€T YMEHHE WIIIOCTPUPOBATh TEOPETUUYECKHE TMOJOKEHUS KOHKPETHBIMU
TIpUMepaMu;

- IEMOHCTPHUPYET cHOPMUPOBAHHOCTL U YCTOWYMBOCTD 3HAHUM, YMEHUI 1 HABBIKOB;

- MOTYT OBITh JONYIIEHBI OJHA—IBE HETOYHOCTH MpPU OCBEIICHHUH BTOPOCTEIICHHBIX

BOIIPOCOB
OHeHKa 4 OTBET YAOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLICHKY ((5)), HO 1IPpU 3TOM UMECT MECTO
(xopormo) OJIMH M3 HEJIOCTATKOB:

- B YCBOCHHHU yqeﬁﬂoro Mat€puaja JOIMYIICHBI HeOoJIbIIre HpO6eJ’ILI, HC HCKa3uBIIUC
COACPIKAaHNE OTBETA,
- B M3JIOKCHUU MaTepurajia JOMYNICHBI HC3HAYUTEIIbHBIC HETOYHOCTH

Ouenka 3 - HEIIOJITHO MJIM HETIOCJICA0BATCIIBHO PACKPBITO COACPIKAHUEC MaTepHraia, HO ITOKa3aHO oO1ee
(yZ[OBJ'IeTBOpI/ITeJ'IBHO) NMOHMMAaHHUEC BOIIpoCa U MPOACMOHCTPHUPOBAHBI YMCHHA, AOCTATOYHBIC IJIA JNabHEUIIEero
YCBOCHHUA MaT€puaa,

- UMCJIUCh 3aTPYAHCHUS WKW JONYIICHBI OIIMOKHU B OIIPCACIICHUU HOHHTHﬁ, HCII0JIb30BAHUU
TCPMUHOJIOTUHU, OMNHUCAHUU SIBJICHUA H TMpOHECCOB, HCHPABJICHHBIE TIOCJIC HABOAAMINX

BOIIPOCOB;
- BBIBJIIEHa HEIOCTaTOYHAs c(hOpMHUPOBAaHHOCTh 3HAaHUIl, YMEHUIl U HaBBIKOB,
00yJaronuiicst He MOXKET NPUMEHHUTH TEOPHIO B HOBOM CHTyalluu
Ouenka 2 - HE PacKpPBITO OCHOBHOE COAEpKaHNE yIeOHOTO MaTepraa,
(HEyIOBIIETBOPHUTENHHO) | - OOHApy)KEHO HE3HaHWEe WJIM HEeTIOHMMaHHe OoJbIIeidl WM Hanbonee BaKHOW YacTu

yaeOHOTro MaTepHuana;

- JOIYIICHB! OIIMOKH B OINPEICNCHUU IOHATHH, NMPU HCIONB30BAHHH TCPMHHOJIOTHH, B
OIIMCAHWH SIBICHMH M IPOLECCOB, PEIICHHH 3a1ady, KOTOPHIC HE HCIPABICHBI IOCIE
HECKOJIbKMX HAaBOJSIIMX BOIPOCOB;

- He c(hOpMHUPOBaHBI KOMIIETEHI[MH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS, YMEHUS H
HABBIKH

4.1.2 OT4eT MO MpPaKTHYECKOH padore

OTder MO mNpPaKTUYECKOW pPabOTe WCIONB3yeTCsl ISl OICHKHM KadyeCcTBAa OCBOCHHS
o0y4aronMcss OCHOBHOM Mpo(decCHOHaIbHONH 00pa30BaTeIbHONW MPOrpaMMBbl MO OTIIEIBHBIM
TeMaM  AucUUIUIMHBL.  OTYeT  OLEHUBAETCS  OLEHKOH  «OTIMYHO»,  «XOPOIIO»,
«YIOBJIETBOPHUTEIHHO» HIIU «HEYJOBIETBOPUTEIILHO» WM OIICHKOW «3aUTEHOY», «HE 3a4TCHOY.
OrneHka «3a4TeHO» CTABUTCS 00ydaroumMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHSIM,
YCTaHOBJICHHBIM JUISI ITOJIOXKUTENIBHBIX OLIEHOK («OTIMYHOY, «XOPOLIO», «YJOBIECTBOPUTEIHLHOY).

OT4YeT 1Mo MPaKTUYECKOM paboTe MPeACTaBIAECTCS B BUIE MMCbMEHHONU pabOThI MK B BUJIE
¢aitna, cogepKallero pelieHne pPAacCMOTPEHHBIX Ha 3aHATHMM HPUMEPOB U BBIOJIHEHUE
YOPaKHEHUH JIsl CAMOCTOSITEIIbHON PabOThI.
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CO,I[ep)KaHI/IC OTUCTa W KPUTCPHU OLCHKHU OTBCTA HOBOAATCA OO0 CBCACHHUA 06yqa}0m1/1xcsl B
Havaje 3aHATUM OI_IeHKa 00BsABISETCS 06y‘laIOH_I€MYC$I HCTIOCPCACTBCHHO IMOCJIC CAa4M OTYCTA.

Ikana

Kpurepun oneHuBaHus

Ouenka 5
(oTIM4HO)

- M3JIOKEHUE MaTepHuaa JIOTHYHO, IPaMOTHO;
- cBOOOIHOE BIIAJICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3blBaThb 1 O0OOCHOBATb CBOM CYXKJICHUS IPH OTBETE Ha KOHTPOJILHBIC
BOIIPOCHI;

- YMEHHE ONUCHIBATh 3aKOHBI, SBJICHUS U IPOIECCHI;

- YMEHHE ITPOBOJIUTh U OLICHUBATH PE3YJIbTAThl U3MEPEHUI

Ornenka 4
(xoporo)

- U3JI0KEHUE MaTepualla JJOTHYHO, TPAMOTHO;

- cBOOOIHOE BIIaJJEHUE TEPMHHOIOTHEMH;

- OCO3HAHHOE€ NPUMEHEHUE TEOPETHUYECKMX 3HAHMM JUI1 ONMCAaHMs 3aKOHOB, SBICHUH H
NIPOLIECCOB, NMPOBEACHUS M OLEHUBAHUS PE3YJIbTATOB HM3MEPEHUU, HO COAEpKAHHUE U
(opMa OTBEeTa UMEIOT OT/JCTIbHBIC HETOUHOCTH

Onenka 3
(YHOBIIETBOPHUTEIBHO)

- U3JI0KEHUE MaTepuaa HeTOJHO, HETIOCIEA0BATENBHO;
- HETOYHOCTH B OINPEJEIICHUH IOHATUN, B IPUMEHEHUH 3HAHUK JJIs1 ONUCAHMS 3aKOHOB,
ABIEHMH U MPOLECCOB, PELIEHHs KOHKPETHBIX 3a/ay, MPOBEAEHHS U OLEHHMBAHHUSA
pe3yabTaTOB U3MEPEHUI;

- 3aTpyJHEHHS B 000CHOBaHHUHU CBOWX CYXKICHUI;

- 00Hapy’KUBaeTCs HEJOCTATOYHO ITy00KOe MOHUMaHHE U3YUYE€HHOTO MaTepHana

Ormenka 2
(HeYIOBIICTBOPUTEIHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUIA;

- JONyLICHB! OMMOKHM B OIpEAENCHHH IOHATHH WM OIHMCAaHWM 3aKOHOB W IIPOIECCOB,
UCKaXEH HMX CMBIC], HE pPELIeHBl 3a/Jaud, HE NPaBUIBHO OIIEHMBAIOTCA PE3yIbTaTh
U3MEpeHull;

- He3HaHUE OCHOBHOTO MaTepHana y4eOHOIl mporpaMmsl, 10MyCKalOTCs rpyOble OMUOKU
B M3JI0KEHUH

IIIxama

Kpurepuu ouenuBanus

O11eHKa «3aUTEHOY

- U3JI0OKCHNUEC MaTepuraja JOrHIHO, TPaMOTHO,

- cBOOOTHOE BIIaJICHHE TepMHHOJ’IOI‘Heﬁ;

- YMCHUEC BBICKa3bIBaTb H 000CHOBaTh CBOH CYXACHUA TIPpU OTBETC Ha KOHTPOJIbHBIC
BOIIPOCHI;

- YMEHHUE ONUCHIBATH (I)I/ISI/I‘IGCKI/IG 3aKOHBI, SIBJICHUA U MPOLECCHI;

- YMEHHUEC MPOBOAUTH U OLCHNUBATH PE3YJIbTAThI I/I3MepeHI/II\/'I;

- CITOCOOHOCTH peuiaTh HHXXCHEPHBIC 3aJa4n (Z[OHYCKaeTCﬂ HAJINYNEC MaJIOSHAYHUTCIbHBIX
OIMMOOK WJIM HETOCTATOYHO ITOJTHOE PaCKpBITUEC COACPIKAHUC BOIIPOCa UJIN MOTPCIIHOCTH
HCTIPUHIMUIIHMAJIBHOTO XapaKTEpa B OTBCTC HaA BOHpOCLI).

O1eHKa «HE 3a4TEHO»

- OTCYyICTBHE HEOOXOAWMBIX TEOPETHUCCKUX 3HAHHWM; MOMYIICHBI OIMHOKKH B
ONIPEACICHUN TIOHATHH ¥ ONHCAHHM (PU3NYECKNX 3aKOHOB, SBICHHN M IIPOIECCOB,
UCKaXEH HMX CMBIC], HE pELIeHBl 3a/Jaud, HE NPaBUIBHO OIIEHMBAIOTCA PE3yIbTaTh
HU3MEPEHUI;

- He3HaHHE OCHOBHOTO MaTepHaya y4eOHOH IporpaMMEl, JOITyCKAOTCs ITPyOble OMIHOKI
B M3JI0XKEHUH.

-2 OIIK-1 IIpumensier 6a30Bble 3HAHUS €CTECTBEHHOHAYYHOI0 M MATEeMATH4Y€eCKOI0

LHMKJIA NIPU pellleHUH 33124 B 00J1aCTH IKOJOTMH M IPUPOION0JIb30BAHUS

Tema 1 «Marpunpl. /leiicTBUs HAX HUMMW»

HpaKanecmoe 3agaHue:

BeruncianTe:

1. 5A
2.2B
3. 5A +B;
4. A-2B;
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ecmn A = ! 2;B=0_1
3 4 1 2

1. Berancnurs Matpuny C = 5A — B, rae
. (-1 =1 2 . (=5 =2 0
A et N =
0 4 1 -2 1 5
2. JHansl MaTpuisl A u B, naiitu matpuny C = A - B.
1 2 0
(1 2 -1 .
A= , A=|-1 =3 0
3 1 0
1 4 1
. (10 -8 . (=03 -0,7
A= , A=
7 =3 1,2 31
(12
3. Haiitn A2, rme = 3 4

Bonpockl 1 3a1aHus 1JIs1 KOHTPOJISI 3HAHUH
1. CdopmynupyiiTe onpeaeneHne MaTpHIlbl, €€ pa3Mep U AJIEMEHTHI.
Kak Ha3bIBalOT qMaroHagy MaTpUIbI?
Kakue mMaTpuiibl Ha3bIBAIOT PaBHBIMU?
Uro Takoe KBaJapaTHas, MaroHajibHasi, €IMHUYHAs MaTPUIbI?
Uto Takoe TpeyroyibHask W HyJIeBas MaTpUIlbl?
UTto Takoe BEKTOp-CcTOI0EI, BEKTOP-CTpOKa?
Kak onpenensierca marpuiia 1-ro nopsijika, TpaHCIIOHUPOBAHHAS MaTpuLia?
8. Kak mpou3sBecTtu ciio’keHUe MaTpHIl U YMHOKEHHUE MaTPUIbl HA YUCIIO?
Kaxk naiitu nmpousBenenue 2-x MaTpuil??

NNk WD

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

IpakTrueckoe 3aganue 1: Peminth cucTeMbl TMHEHHBIX YpPaBHEHUIN
OTarnbl BBINOJIHEHUS 3a/IJaHUS:

1. Meronom IMaycca:

2. Meronom Kpamepa

1.1. 1.2.

- x+dx, =15, dm—x,-x, =3
In-xtrn=E -n+2dxn —-x=-3
—2n+x +r,=0 —x—x +3r, =2
1.3. 1.4.
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dx -3x,+3x, = -2, n+x-xn=>0

Iy —x+x =12 - tr =4
nt+x tr, =60 - trtr =2
1.5. 1.6.

Im-dx+x, =13, ntrn+rn=1

X 43x,-2x,= -9, B —xg+dx, =5,

Exl—xi+4x3=11. 4x1+x1+4x3=—2.

Bomnpocsl 1 3a1aHusA 111 KOHTPOJIS 3HAHUH.

1. Yto Ha3BIBaIOT CUCTEMOW JIMHEUHBIX ypaBHEHUN?

2. Kaxoii Buzx umeer MaTpuyHas popMa CUCTEMbI IMHEHHBIX YpaBHEHUN?

3. Yem oTIMYAIOTCSI OCHOBHAS U PACIIMPEHHAs MAaTPULIbI CUCTEMBI JINHEHHBIX
ypaBHEHUN?

4. CodopmynupyiiTe MOHSATHA: PELIEHUE CUCTEMBI JIMHEHHBIX YpaBHEHUIH,
COBMECTHAs!, HECOBMECTHAsI CUCTEMBI.

5. YTO 3HAYWT PEeLIUTh CUCTEMY JIMHEUHBIX ypaBHEHUNU? UTo Takoe
OIIpE/IETICHHAs, HEOIIPEIEIICHHAsl CUCTEMBI?

6. Uro mpencrasisger u3 cedst Mmetox ["aycca pemeHus: CuCTeMBbI JIMHEHHbBIX
ypaBHEHUN?

Yro npexcrasisier u3 cedst meron Kpamepa perieHus CuCTeMbl IMHEHHBIX ypaBHEHUI?

Tema 3

1

«®opmyasl Kpamepa. Metroa I'ayccay
IIpakTuyeckoe 3aganme 1: Bapuanr 1
. Pemmthb cuctembl muHeHBIX ypaBHeHUH 10 popmynam Kpamepa u merogom ["aycca:

3x+4y =11 Sx-2y+z=-1

a) 5y +6z=28 0) 2x+y+2z=6

1

X +2z=7 x=3y—-z=-5
Bapuant 2
. Pemmtb cuctemsl muHeHBIX ypaBHeHUH 10 popmynam Kpamepa u merogom ["aycca:
3x+2y+z=5 3x+3y+2z=-1

a)<x+ y—z=0 0) {2x+y—-z=3

— = 0 00 3O LNk~ W~

—_O

4x -y +5z=3 x—-2y-3z=4
Bomnpocs! u 3aiaHusA 1)1 KOHTPOJIS 3HAHMH.

. ChopmynupyiiTe onpeaeeHne MaTpuilbl, €€ pa3Mep U JIEMEHTHI.
. Kak Ha3zbpIBalOT 1uaronanu MaTpuiibi?
. Kakue matpuiiel Ha3bIBatOT paBHBIMU?
. UTo Takoe KBajpaTHas1, AMArOHAIbHAS, SAMHUYHAS MATPHIIBI?
. UTo Takoe TpeyroyiibHas W HyJIeBas MaTPULbI?
. UTo Takoe BEeKTOP-CTONOEII, BEKTOP-CTPOKa?
. Kak onpenensiercst Matpuna 1-ro nopsiaka, TpaHCIIOHHPOBaHHAS MaTpUIa?
. Kak mpou3sBecTu ciioskeHue MaTpHIl U YMHOKEHUE MATPHUIIBI HA YUCIIO?
. Kak naiitu npousBesieHue 2-x MaTpuil?
Kaxue BbI 3HaeTe 351eMeHTapHbIe TpeoOpa3oBaHus MATPHIL?
Kak Bpraucnuth onpenenurens kBaapaTHoi MaTpuilsl (1, 2, 3 mopsiaka)?

25



12.  Cdopmynupyiite mpaBuIO TPEYTOJIbHHUKA JIJISI BBIYUCICHHS ONPEIeIUTENs 3

nopsiJika.

13. Hazoswure cBoticTBa onpenenutersi(1-3).

14.  HazoBure cBolicTBa onpenenutens (¢ 4-ro, KpoMe pa3IoKEeHHs 10 dJIEMEHTaM
CTPOKH WJIM CTOJIONA).

15.  Yro Takoe MUHOP, airedpanveckoe T0MoTHeHHE?

16.  Kak mpou3BecTH pa3ioxKeHHE OMPEACTUTENS 10 AIEMEHTaM CTPOKH W CTOJ01a?

17.  UYro Takoe BeIpokAeHHAs (0COOCHHAs) U HEBBIPOKICHHAS (HEOCOOEHHas)
MaTpuUibl?

18. CdopmynupyiiTe CBOICTBA BBIPOKICHHON U HEBBIPOXKICHHON MaTpPHII.

19.  Yro Takoe npucoeqMHEHHas MaTpua?

20.  Yro Ha3bIBalOT 00paTHON MaTpHUIIEH?

21. OmnpenenuTe MOHITHS: paHT MaTPHUIIbl, 0a3MCHBIA MUHOP, CBOMCTBA paHTra
MaTpUIIBL.

22.  Yrto HaA3BIBAIOT CUCTEMOU JIMHEWHBIX YPaBHEHHI?

23. Kaxoit Bug nmeer Mmatpuanasi opmMa CUCTEMbI TUHEHHBIX ypaBHEHUIA?

Tema 4 «IIponzBoaHas QyHKIMI)

IIpakTHyeckoe 3aaanme 1: caMOCTOATENBHO BBIINOJIHUTE 33/1aHUS IO UCIOJIb30BAaHUIO
dbopmyn u npaBun AU hepeHIMPOBaHNs, a TAKKe GOPMYJIbI MPUOTMKEHHOTO BEIYUCIICHUS
3HaueHUA (PYHKIIMH B TOYKE C TIOMOIIIBIO AuddepeHImana.

Otansl BBINOJIHEHUS 33 JaHUs:

I. Haiitu npousBoanyto u nuddepennnan GyHKINN:

1) y=2x*-03x"+3 2) y:%x14—§x6+x2/3

3) y=2A@ -3 12x 4) y=ar o1
X

3 s~ 1 2 10 —
5)y:—-5x+ 6)y:—3+—5—3 X
X X X

5/.3
X

IT . HaiiTi mpou3BOIHYIO CYMMBI M pa3HOCTH (DYHKITHIA:

1)y=2e"+4 2) y = sinx + Inx
3) y = 3cosx — 5x 4)y=2"+1
5)y =tgx + ctgx; 6) y = 2arctgx + 5
7)y=2Inx —e* +x* 8) y = 2cosx + 3sinx
9).)}:6)(_-)63 lo)yzlnx+2"
ll)y:5"—x5 lz)y:sinx+2cosx—3x
I11. HaiiT mpon3BOAHYIO MPOU3BEACHUS U YaCTHOTO () yHKITHIA:
1)y:)cs Inx 2) y=sinx x’
_ x _ S5x+3
3) YT or 3 4) 2x°

IV. Haiitu npou3BoAHYIO CIOKHON (QDYHKITUU:
1) y=02x*-3) 2) ¥ =(sinx—c0sx)3
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yy=e
3) y=

X
3-x’
4) y(x) = lrl(x2 + 1)

Bonpocsl M 3a1aHus 111 KOHTPOJISA 3HAHUIA.

1.Chopmynupyiite npasuio Jlonurans.

2.HazoBuTe yciaoBue Bo3pacTaHus PyHKITHH.

3. HazoBwute ycnoBue yobiBaHHS (QyHKITUH.

4. HazoBuTe ycioBue dKCTpeMyMa (HyHKIIUHU.

5. ChopmynupyiiTe aaropuT™M HaX0KICHUS HanOOJIBIIEro U HAMMEHBIIIET0 3HAYCHU I
(yHKIUM Ha OTpPE3KeE.

6. ChopMynupyiTe aJropuT™ HcclieoBaHus GYHKIIUN Ha BBIMTYKIOCTb.

7. ChopmynupyiiTe anropuT™M HaX0XKJIEHUS TOUYEK repernda GpyHKIuu.

8. CchopmynupyiiTe sTansl I1aHa UCCIeA0BaHUS (QYHKIIHH.

Tema 6 «Haxo:kaeHne npou3BOIHBIX)
IIpakTuyeckoe 3aganme 1:
BapuanTt 1
1

1 4 3 2
1. HaiiTi uaTEpBasibl MOHOTOHHOCTH U SKCTPEMYMbI QYHKIUU: Y = Zx +—x"—x".

2. Ucnonw3ys npasuiio Jlonurans, HAlTH cleayoIue Mpeaesbl:

D) Lim S gy P
-0 sin10x xo+0 X
3. Haiitu cnenyrouiue npeaenbl:
. 5x°=3x’+4
lim(2® +4x—1) lim ===
a) ! B) > X —Tx
2 2
lir% 22x2 ljx 1im3x +5);+6
6) 0 2x7 +4x r) 72 X+
4. Haiigute mpon3BOAHbBIE (PYHKIIAMN:
_ 1+1g2x
B)y 1—1g2x . R C NETE
5. Haiitu nipeaensi:
3x
3x : 3
lim lim|1-=
a) x>0 §in X 6) X X

Bapuant 2
3

1. Hatitn HUHTCPBAJILI MOHOTOHHOCTHU U 3KCTPEMYMbI q)yHKLII/II/II y= 1 5 -
+X

2. Ucnonb3ys npaBuiio Jlonurans, HANTH ClieAyOIIUe IPeIebl:
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) Lim <083 2) Lim&——
H% COSXx -0 Smmx
3. Haiitu npenesnsr:
2
. x —x+1
lim(Sx3 —18x) lim ————
a) x—3 B) X0 2x + 3x - 2
2x* —4x . 2x°-5x-3
im ——— m————
6) 70 3x+6x r) *?3x" -10x+3
4. Haiigute mpou3BOAHbBIE (PYHKIIAN:
2) y=5x" +6xx. 6) y=(x*+5)In2x .
_1+ctgdx
B)y 1—cighx . b ¥=Gx—Vx+)*
5. Haiitu nipenensl:
. 5sin7x . 2
lim—— lim (1 - 3x)-
a) x>0 3X 6) x—>0

Bomnpocs! k Teme uddepennuanbHoe HCHUCTIEHHE
. Uto Ha3bIBaIOT PYHKIIHEH?
. Kak onpenenuts, Bo3pacraromiast win yobiBaromas GyHKIus?
. ChopmynupyiiTe NOHATHE OTrpaHUYCHHAS ()yHKIIHSL.
. Kakas ¢pyHkiuus Ha3bIBaeTcs 3J€MEHTapHOMN?
. Uemy paBHBI CyMMa U IIpOU3Be/IeHHE OECKOHEYHO MajbIX (PyHKIUN?
. Uemy paBeH npejies Npou3BeeHUs ABYX QyHKIHN?
. Chopmynupyiite nepBbIil 3aMeUaTeNIbHbIN MpeIe.
. YTo Taxkoe npupalleHie aprymMenTa, npupauienue pyHkuun? [IpouuoctpupoBars ¢
IIOMOIIbIO PUCYHKA (IpapHuecKH).
9. Onpenenute 061aCTh ONpPEAEICHNS U 00JaCTh 3HAUCHUN (YHKIIUY.
10. Cpopmynupyiite Teopemy Beliepirpacca o ¢pyHKINHN, HENPEPHIBHOI Ha OTpe3Ke.
11. Yro Takoe apryMeHT U 3HadeHue GpyHkuuu, rpadpuk GpyHkuuu?
12. Kakas ¢pyHKIIUS Ha3bIBAETCSI MOHOTOHHOM?
13. Kak Haiitu QpyHKIMIO0, 00paTHYIO J1aHHON?
14. Yo Ha3bIBAIOT MpeiesnioM (PYHKIIMK B HEKOTOPOil Touke?
15. Uemy paBHBI IpoU3BeICHUsI OECKOHEYHO MaJlol (DYHKITUU HA YHCIIO U Ha
OTpaHUYCHHYIO (DYHKIIHIO?
16. Uemy paBeH mpe/iest Mpou3BeIeHH PYHKIIUN Ha MTOCTOSHHBIA MHOYKHUTEIh?
17. ChopmynupyiiTe BTOpOii 3aMmedaTeIbHbIN Mpeest MPu X—0.
18. OnpenenuTts HENPEPHIBHOCTH (PYHKIMH Yepe3 NpHpalLEeHHE.
19. Kakumu OyayT cymma, IpoU3BeI€HUE U YaCTHOE HETIPEPBIBHBIX (DyHKIIMIA?
20. OnpeaenuTs OrpaHUYEHHOCTD JJIs1 HENIPEPBIBHOM Ha OTpe3Ke (QyHKIUN.
21. Ilepeuncnute criocoObl 3ajaHNs GYHKIUH.
22. Kakas ¢yHKIUS Ha3bIBAE€TCS CTPOIO MOHOTOHHOM?
23. Kakas ¢yHKIUS Ha3bIBACTCS CIOKHOMN?
24. Kakyro QpyHKIUIO Ha3bIBalOT OECKOHEYHO O0JIBIION?
25. Ecnu oL - 6ecKOHEeuHO Mastasi, To Kakoi Oyzaer pyHkius 1/o?
26. Uemy paBeH Ipe/iel YacTHOTO ABYX (yHKITHI?
27. ChopmynupyiiTe BTOpOi 3amedaTebHbIi npezen mpu x—0.
29
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28. Uto Ha3bIBalOT TOYKaMHU pa3pbiBa QyHKIUH?

29. Korna HenpepbIBHA CII0KHAS QYHKIMSA?

30. Chopmynupyiite Teopemy bonbriano-Korm is HenpepsIBHOM Ha 0Tpe3ke (HyHKITHH.
31. Kak onpenenuTh Y4eTHOCTh U HEUETHOCTh (QDYHKIIUU?

32. Kak omnpenenuTh NepUOINYHOCTb QYHKIIUHN?

33. Yto Ha3bIBAETCS OKPECTHOCTHIO C IIEHTPOM B TOUKE X, M PATUYCOM €7

34. Kakyro QyHKIHIO Ha3bIBAIOT OECKOHEYHO MaIon?

35.Yemy paBeH mpenen CyMMbI (pa3HOCTH) IBYX (DyHKIHIA?

Tema 7 « Heonpenesaennsblii naTerpaJ. Ceoiicrsa. Meroabl HHTErpUPOBAHU»

IIpakTH4yeckoe 3aganue:

Haiitu nunTerpansi.

OTarnbl BBINOJIHEHUS 33/IaHUS:

1. Ucnionb3yst HEMOCPEACTBEHHOE UHTEIPUPOBAHUE

% ‘fzx’ ret 2" | dr.
Fodr .

| P 18" xd,

- l&. =

fi-ax® (26 = 3% + 4% ) e

:I[zﬁ siflzean)ar i 4s

— .
L]
.I-[LG_I}J Ine2
e
1."? ; _Fs:'n xf 2cos xf 2.
]‘ cos 2y e J‘ 1gx'2
cos® xsin® x lg .':'""
1 -
J--:-c _111 ., J‘—h i lc'."r.
x° =1 (x” =1}

2. Mcnonb3yst METO1 MOICTAaHOBKHU
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=5
e

j{dn}]"
dx

=

j vy

I’ +5

I Ix + 2dv.

iy

;
I{:

dx

xdr

—_—
i+

+1/ dysin(2e’ + xhdx

Pu' 2 +cos3xsindxd Ie'm %
x

je’ W2+ 5" de
inlnx

[

x

Bomnpocsl 1 3a1aHusA 111 KOHTPOJIS 3HAHUH.

e

Yarcig3

2x+1

5 .

f

94 x

1.Yro Ha3pIBaIOT IEpBOOOPA3HON (QyHKIHH?

2. YTo Ha3bIBAIOT HEOINPEICIEHHBIM HHTETPAIOM (PyHKIIMH?

4. Kakue cBOMCTBa HEONPEEIEHHOIO HHTETpalla Bbl 3HAETE?

5. Kakue MeTopI UHTETPUPOBAHHUS BbI 3HaeTE?

6. Kakue popmybl U3 TabIUIBI MHTETPUPOBAHUSI BbI 3HaeTe?

Tema 8 « MeToa HHTErpUpPOBaHHs N0 YACTAM B HeollpeleJIcHHOM HHTerpaJjie»

IIpakTnyeckoe 3aganme 1:

Haiitu unTerpasl.

OTalbl BHIIOJIHEHHS 3aJaHusd:

..J.'-["j"d!.'.
‘xlei’cir.
(5 - 35)1n s,

Vx

t

COs™ X

2 xa
.alcl.gq.'i'.r- | d.

x* cosx dr.

I':{:'-'I'I:H:I-
‘ln[l - X}udx.
¥ In? xdv.

¥ sin 3y dr.

.'u':r? - & ofx

d
xcos” xdr.

'arcsin-u";

Jx

=
. -
&' gin—ad.

.
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cos{In x)dy. .e‘r’ i,

- -

.ln{-.n'l x+ 4l Fx]-r.h‘. wdx

. sin’ x
", L
xig” 2xds, xIn——dr.
w " | +x
cos” (In x ). x arctgirdr.

+
Bomnpocsl 1 3a1aHusA 111 KOHTPOJIS 3HAHUH.

1. Kakue MeTo bl MHTETPUPOBAHHUS BB 3HaeTe?

2. Kakue popMyibl U3 TaOIUIBI MHTETPUPOBAHUS BbI 3HaeTe?

3. Uem oTiiMuaeTcs METOJl MHTETPUPOBAHUS 10 YaCTSAM B HEOIIPEIEIIEHHOM MHTErpae oT
paHee U3Y4EeHHBIX METOJ0B?

Tema 9 « OnpeneneHHbId HHTErpaia. MeToabl HHTETPUPOBAHUS»
IIpakTnyeckoe 3aganue 1:
BbIaucnuTh HHTETpasIbl pa3nuIHBIMH CIIOCOOAMHU.

OTaInbl BHIIOJIHEHHS 3aJaHHAA:
H

£ v
| Xdx 4 2
I.I".'.:" - 16 dlr. — j AT d.
Pl J 2x-1
I]-..n';d‘- r:[Ilnx i ]-r-lf: ] e
;+.'.'|.'—'|- : x u'u.lri-]
| Ink 5 -
A f e dr
Tyl - ek, Cm—— \ Ix.:-’dr.
2 In:-"llf: +1 H
- i -\.II]
xlnxy, ' jlﬂ' x o, : fan::g;u&.
i I 0
1 L] 52
j‘t‘!f T i jﬂ.”' sin x o, ‘ J-l:x + 3)sin x o,
o

-1 L

A o T

j.rﬁi:nxcl:ls.rdx. \ .I-q;asl':sin xdx, . -I-

xtsinx

42
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Bomnpocsl 1 3a1aHusA 111 KOHTPOJIS 3HAHUH.

1.Y1o Ha3bIBaIOT KPUBOJUHEHNHON Tpanenuen?

2.Y10 Ha3bIBAIOT ONPEAEICHHBIM HHTEPAIOM?

3. Ilo kakoii hopMyse BRIYUCIISETCS ONMPEISIICHHBI HHTETpa?

4. Ilepeuncinre CBONCTBA ONPEIEICHHOIO HHTErpaa.

5. Ilepeuncnure U OXapakTepU3yWTe METOJbl MHTETPUPOBAHUSA B ONPEACICHHOM

UHTErpaie.

Tema 10 « [Ipuio:keHue onpeaeieHHOr0 HHTEIPaJa K BbIYHCICHHUIO II0IIAAeil
IVIOCKHUX (pUryp»
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IpakTuyeckoe 3aganme 1:
Boeruncnuts mnomaau odnacteil, orpaHMYEeHHBIX Tpa@uKaMu 33/I1aHHBIX (YHKITHHA.
DTansl BHINOTHEHUS 33JaHUS:

1. y = 32 ¥, y= -z

2. y=375 ¥ =3z z =4,

3. =z=5-3% T=-4y

4. y=+F-1, y=0, r = In4,

b, y=sing, y=cosx, x=0 (z=0)
b. w=+T, y=1/x, x = 16.

Bonpochl M 3a1aHus 111 KOHTPOJISA 3HAHUIA.

1.Yto npousoieT, eciy NOMEHATh MECTaMU IPe/ieibl UHTETPUPOBAHUS?

2. Yro nmpou3onaeT, €Clii OTPE30K MHTEIPUPOBAHUS [a,b] pa3OUTh Ha JIBE YaCTH TOYKOU
c?

3. Eciiu mogpiHTerpasibHas GyHKIUS Ha OTpe3Ke [a,b] He MEHSET 3HaK, TO KaKOW 3HaK
HMMeeT UHTerpai?

4.Chopmynupyiite hpopmyny Herotona — JleiiOHuIa.

5. Kak BBIYMCIIMTD IUIONIA/h GUTYPHI, 3aKIFOUEHHOW MEX Ty TpaduKaMu IBYX (yHKIIHIA?

Tema 11 « Haxo:kneHue HHTErPajgoB»

IIpakTHyeckoe 3aganue 1:

HaxoxneHnue nuaterpaion
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«HuTerpupoBanne GpYHKUHH 01HOH MepeMeHHOI»
19 — Bapunant
HaiiTh uHTerpaibl ciaedyowux yHKumii:

1. j(s-w-‘-)m .

J‘(xs —%_L |d\ 7. J\ i
X x ) x' =1

2,
3, _"42/277 dz g J-e"“" sin x dx
0
4 J- (Iix 9, J.e “dx
8V x? 0
\ 2
5. j;(3‘ L, P 10 [(x+1)e d
\ 1+ k- ) ]

PN R WD =

KouTponbuas padora no teme:
«HHTerpipoBanne GyHKUHH 0O1HOH MepeMeHHOH»
18 — Bapuanr

HaiiTi HHTerpansl cleayoluX QyHKLIHI:

L f(2=3u")du 6. [(2+3x)° dv
I 1)  vde
2 ‘?—3——< [dx 7. |7:\:d;;
X x7) Tyxt =2
3 J;f‘\f,—? dr g _[COS 3xdx
3 d
| -1
, dx
4. J_L{l_; 9. J-e ! 2
3y 0 X
4 1 3
5. J-LE: - = dz 10. I'.\”sin x dx
Vi—-z7) H

Bomnpocel no teme UHTErpajibHOE HCUMCTICHUE

CdhopmynupyiiTe MOHATHE TIEPBOOOPA3HON (PYHKIIUH.

CdopmynupyiiTe MOHATHE HEONPEISICHHOTO HHTErpaa.

HazoBure cBoiicTBa HEONPEAEIEHHOTO UHTErpaa.

Kakue MeTo/1bl MPUMEHSIOTCA U1 UHTETPUPOBAHUS B HEOIIPEIECICHHOM HHTErpaie?
CoopmynupyiiTe NOHATHE ONIPEIEIEHHOI0 MHTErpaja.

HazoBute cBOMCTBa ONIPEICIIEHHOTO UHTErpaa.

B 4em 3axnrodaeTcs reOMETpUYECKUN CMBICI HHTErpaiia’?

B ueM 3akirouaercs GU3NUECKUIl CMBICIT HHTErpana’?
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9. Kaxkue MeTonb! IPUMEHSIOTCS JUIsl HHTETPUPOBAHMS B OIIPECIIEHHOM UHTErpasue?
10. Kak npumeHsieTcst HHTerpai i BBIYUCICHUS IUIOMIAel IIOCKUX Guryp?
11. Kak npumeHsieTcst UHTerpa Ui BBIYUCICHUS 00bEMOB Tell BpallleHus?

Tema 12 « JluckpeTrHas ciydailHasi BeJIMYUHA, €€ YHCI0BbIe XapaKTepPUCTUKI»
IIpakTuyeckoe 3aganme 1:

OTansl BBINOIHEHUS 33 JaHUSL:

1. HaiiTn MaTeMaTH4ecKoe 0>KMJaHUE JUCKPETHOW CIIydallHOW BEJIMYMHBI, 3HAs 3aKOH €€

pacrpeeseHusL:
X 2 5 4
p 0.4 0.35 0.45
2. JlaHbI 1B€ CllydaliHble BEJIMYUHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7

Haiitn MmaTemaTudeckoe 0xuaaHNe BEIUYUHBI 2X + 3y.

3. CrnydaiiHble BeIMYMHBI X, Y W Z He3aBUCHUMBI. Haiitu nucrepcuio ciaydaitHOM
BennuMHbI X + 4y — 8z, ecim J{(x)= 3, A(y) =7, A(z)=1.

4. CnydaiiHble BETMYMHBI X, Y HE3aBUCUMBI. HaliTu nucniepcuio ciydailHbIX BEJIUYMH X +
Syu3x + 6, ecnmu [(x) =2, (y)=6,

5. Hucnepcusi ciy4ailHOM BeIMYMHBI X paBHa 5. HaliThu aucnepcuio Clienyromux
BEJIMYMH: a) X — 1; 0) -2X; B) 3x + 6.

6. CiiydaiiHasi BeIMUMHA 3aJ]JaHa 3aKOHOM paclpesiesIeHUs
X 2 4 3
p 0.4 0.5 0.1

Haiitu cpenHee KBaApaTUYHOE OTKIOHEHHUE.

7.Boeibuparot 10 xopoB u3 100 mns cmaun Ha msacokomOuHaT. Kaxkmoe 3 10 >KMBOTHBIX
MOKET ObITh 00NBbHBIM. OTPEAETUTh CIyYaiiHYIO BEJTMUYNHY U IEPEYHCIUTh BCE €€ 3HAUCHUSI.

8.Bo3MokHbIE 3HaUCHUS CIy4allHOM BETUYMHBI TAKOBBL: X = 2, N 0, x3 = 3. U3BecTHEI
BEPOSITHOCTU MEPBBIX JIBYX BO3MOKHBIX 3HaueHuil p; = 0,4, p» == 0,15. CocraBuTh 3aKOH
pacnpeneneHys TMCKPETHOHN ClIy4ailHON BEJIMYMHBI X.

9.Ha 0TKOPMOYHOM >KMBOTHOBOJYECKOM KOMILIEKCE OBLIO OCYIIECTBICHO KOHTPOJIBHOE
B3BemMBaHue craga ceuHed u3 100 rosos. Ilomyuensl cienyromme pesynbraThl: 40% UMEIOT
Mmaccy 55 kr, 26% —60 xr, 14% — 65 kr u 20% — 70 kr. OnpenenuTs JUCKPETHYIO CIIYy4aiHYIO
BEJIMYUHY, XapaKTepU3YIOUIYIO0 BapbUPYIOMIUNA MPU3HAK — MAcCy >KMBOTHOI'O U 3alUcaTh €€ psf
pacrnpeseneHus..

10.Ha onbITHOM 1OJI€ CIy4aiiHO BHIOMPAIOT KOJIOCKU PKU U MOJICUUTHIBAIOT YHCIIO 3€PEH
B Kosoce. M3 10 oroOpaHHBIX KOJIOCKEB B 5 ObUIO 12 3epeH, B 4-x mo 20 u B oxHOM 1o 26.
OnpenenuTs AUCKPETHYIO CIIy4allHYIO BEJIMYMHY U COCTABUTD €€ PsiJ] pacipeiesieHusI.

11.N3mepenne nuamerpa 40 suil 1aao ciaeayronme pe3yabTaThl:

Huametp, Mm 52 54 56 58 60 62 64
Uucno s 1 4 8 12 9 5 1
3anuIuTe  3aKOH  paclpeieicHHs  CIy4allHOM  BEIMYUHBIL,  XapaKTEpU3YIOLIeH
BapbUPYIOIIMH TpU3HAK — JuaMeTp sAina M u300pasuTe rpapuueckd, IpH I[OMOIIU

MHOTOYTOJIbHUKA PACIpeIeICHuUSI.
12. 'V 26 kopoB ompeiensiiu MPOIEHT COJAEPKaHUS >KUpa B MOJIOKE, MOJIYYHIN
CII/IYIOIINE PE3YIbTATHI:
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% xupa 3513,6[13,7]13,8/13,9[4,0]4,1 4243
Yucno kopos | 1 1 3 14 |7 |5 |5 1 1

CocraBbTe psAl paclpelercHHs CIydallHOW BEJIMYMHBI WIM Kak €ro emie Ha3bIBaroT,
BapUALMOHHBIN psiJl, XapaKTEpU3YIOUIMI BapbUpYIOLIUI NpU3HAK — % coJepXkaHMs Kupa B
MOJIOKE.

13. TlosiBieHHE KOJIOHMM MHUKPOOPTaHU3MOB JAHHOI'O BHJIa B ONPECIIEHHBIX YCIOBHUSX
otieHuBaeTcst BeposTHOCThIO 0,7. CocTaBUTh pacnpesiesieHHe BEpOSTHOCTEH MOSIBIEHUST KOJIOHUU
MHUKPOOPraHM3MOB B IIECTH Hayjaady B3ATHIX MpoOax. (BeposTHOCTh 1 KaXa0ro 3HaueHUs
CJIy4aiiHOM BEJTMYMHBI — YUCJIA TIOSIBJICHUS OakTepuii HaxoaaTcs mo Gpopmyne beprymm).

14.  PanuoH ¢ NOHM)XEHHBIM CO/IEp)KaHHUEM HO0/1a BbI3bIBACT YBEIUYEHUE HIUTOBUIHBIX
xene3 y 60% >kuBoTHBIX. [[ng okcrepuMeHTa HYKHO 3-X JKMBOTHBIX C 3TUM 3a00JI€BaHHEM.
[Tycth X — 3TO citydaiiHas BeIMUMHA, paBHAs YUCITY KUBOTHBIX, HMEIOIUX YBEIUUEHHYIO KeJe3y
u3 3-x BblOMpaembIX. [lepeyncnuTh ee 3HAUEHHS M COCTaBHTH €€ PsJ pacHpeieieHus, eciiu
U3BECTHO, YTO BEPOSTHOCTH JJISi Ka)XJIOTO 3HAYEHHUs CIIy4alHON BENMYMHBI HAXOJIUTCS 110
dbopmyne bepuysmim.

15.11lycth um3BecTHO, uTOo B Benape Boabl umeerca 10000 Oaxrtepuii. BeposTtHOCTH
HaXOXJIeHUsT OakTepuii B ciy4ailHIM oOpa3oM BbiOpaHHOW kamie p = 0,001. Haiitu
pacopeliesieHue BEpOsTHOCTEH uncia OakTepuil X B Hayjnady B3aTod karuie. (BepositHOoCTh uis
KaXX/10T0 3Ha4eHUs X HaxoauTcs 1o gopmyie [lyaccona).

16. B nonmymsmuu oxwupaercs poxnaeHue 20 gerensimei. Hamo onpenenutsb
MaTEMATUYECKOE OKUIAHNE MOSIBJICHUS OJJHOIIOJIOTO IIOTOMCTBA.

17.J1n11 HeKkoTOpOH HOMYJSIIMU >KUBOTHBIX, 20% uMeroT u30bITOUYHBbIN Bec. M3 aToi
HOMYJISIUU clTydaiiHo BeIOMpatoT 50 ocobeil. KakoBo oxugaeMoe 4nCio AKUBOTHBIX, Y KOTOPBIX
oOHapyXHTCsl U30bITOUHAs Macca.

18. CnyuvaiiHas BeIM4MHA X, XapaKTEPU3YIOIas BAPbUPYIOLIMI IPU3HAK — BEC 3€pHA U3
HEKOTOpOH IPoOBI UMEET CIEYIOLUIMH psi/l pacipeaeIeHus:

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

Haittn MaTematndeckoe 0KMIaHUE Beca 3EpHA.

19. Ha ¢epme ObuTO MPOM3BENEHO KOHTPOJBHOE B3BEIIMBAHUE TENAT. bbutn momyueHsl
cienyromue pe3yaptarsl: 20% Ttenst umenu maccy okoio 300kr, 30% npubnusutensuo 250 kr,
10% — 200 kr, 15 % - 180 xr u 25% — 160 xr. 3anucare 3aKOH pacHpeieieHUs CIydaiHON
BEIIMYMHBI, XapaKTEPU3YIOLIUN BapbUPYIOLIUI IIPU3HAK — Macca Teyar. Haltu maremarudeckoe
OKUJAHHUE MACChl TEJIAT, TUCIEPCUI0 M CPEJHEE KBAaJPATHUYHOE OTKJIOHEHUE OT HOPMAIBHOM
MAacCCBl.

20. B rpynme u3 26 KOpOB OIpEENsIM MPOLEHT XXHpa B MOJOKE. bbUIM IOJIydeHBI
CIIEAYIOIUE PE3YJIbTATHI:

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

Yucno 1 1 3 4 7
KOpOB

3anucath psAJ pacnpeneieHus CIydalHOW BEJIMYMHBI, XapaKTepU3YIONIEeH MPOIEHT
coJepaHus kupa B Mosoke. HailTu Maremaruueckoe oXHMJaHHE U CpellHEe KBaJpaTUYHOE
OTKJIOHEHHE )KUPHOCTH MOJIOKA.

21. MaremaTudeckoe OXHIaHME Macchl OJHOro mnomupopa M(x) pasHo 0,1 Kr.
MaremaTudeckoe 0OXXKHJIaHHME YHClia TTOMHIOPOB Ha Kycte M (y) paBHOo 18, a maremaruueckoe
OKMJIaHWE YHucila KycToB Ha ydactke M(z) paBuHo 150. Haiitu MaremaTunyeckoe OKuJlaHUE
CYMMapHOTI'0 yporKasi C y4acTKa.
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22. Y3 caumaemsbix noMu10poB 20% umeer macey 60 r, 40% - 70r, 30% — 30 r, 10%.—
90 r. 3a nenemo ¢ 30% Bcex KyCcTOB CHMMAKOT IO 3 momMuaopa, ¢ 5% Bcex KyCTOB — IO 4
nomuiopa, ¢ 20% mo 5. CKOJIBKO BCEro KMJIOIPaMMOB IOMHUIOPOB OYAET CHSTO 3a HENENI0 C
ydacTka, Ha KoropoM nmeercs 200 KkycTos?

23. Konxo3HHK €XEroJHo OTIpaBisieT Ha pBIHOK 1, 2, 3 wim 4 — X TenAr, npudeM
BEPOSATHOCTU OTJEJIbHBIX 3HAYEHUH YHCIIa MPOJAHHBIX TEJIAT 3/1€Ch TAKOBBI:
X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena ogHOrO TeJeHKAa B pa3HbIe TOAbl MOXKET paBHAThCA Wi 200 py6. wiu 300 pyo,
IpUYeM BEPOSITHOCTU ITHX 1I€H paBHbI cooTBeTCTBEeHHO 0,6 1 0,4.

KaxoBa cpenHsisi rofoBasi BRIpyuKa KOJIXO3HUKA OT MPOJIaXH TEJAT?

Bonpockl M 3a1aHus 111 KOHTPOJISA 3HAHUIA.

1.Kakast BeinunHa Ha3bIBAETCS CIIydaitHOM?

. Kakas BennumHa Ha3bIBaeTCs TUCKPETHON?
. Kakas BennumHa Ha3bIBaeTCsl HEMPEPHIBHOW?
. Uto Ha3bIBAIOT 3aKOHOM pacmpeieieHus CIIy4ailHOM BEeTUYMHBI?
. B xakoM BuJie 3a1a€TCsl 3aKOH pacpeieeHUs CIydaiiHON BETUYUHbBI?
. UTo Ha3bIBAIOT MATEMAaTUYECKUM OKHIAHUEM TUCKPETHOM CIydaliHON BEJTMUMHBI?
. Kakumu cBoiicTBamu 001ajjaeT MaTeMaTn4ecKoe O’KUAaHUE CITydaifHON BEJTMUUHBI?
. UTO Ha3BIBAIOT NHUCIIEPCUEN TUCKPETHOH CIIyd4allHOW BEIMYUHBI?
. Kakumu cBoiicTBamu 001ajaeT AucnepcHst CrydaifHONH BeTUYNHbBI?
10. Hanmmmure dopmyiy Ui HaXOKACHUS CPETHETO KBaPaTHUECKOTO OTKIOHEHHUS

O 00 31O\ L B~ W

JIMCKPETHOM CITy4aiiHON BEJTMYUHBI.

Tema 13 « HenpepbiBHasi ciy4yailHasi BeJIMYUHA, €€ YHCIOBbIE XapaKTEePUCTUKID)
IIpakTH4yeckoe 3aganue 1:
HaiiTu xapakTepucTUKU HEMPEPHIBHOM CIy4allHON BEJIUYMHBI.
Otansl BBINOJIHEHNS 33 JaHUSL:
1. VYcranoBure, Kakue M3 CIEAYIOIIMX (QYHKIUI NpEencTaBasOT co00H (yHKIUU
pacrpeniefieHHs HelmpepbIBHOM ciydaiiHoi BenuuuHbl. [locTpoiiTe rpaduk kax ol n3 GpyHkuui u
YKaXXHUT€ AUANAa30H COOTBETCTBYIOIIEH CIIy4aiiHOM BEJIMYHHBIL:

¥ x<
Flx)= e ,x<0
2) Lx)0

0,x<0

F(x)=1sin x,0(x s%

Lx)=
6) 2
0,x(—0.5
F(x)=7x+0.5, -0.5<x<0.5
5 1,x)0.5

2. Tp€6y€TC${ pa3pa60TaTL MAaTEMAaTUYCCKYI0 MOJCIIb pacCIpCACIICHUA NTUYbUX THE3/] B
HCKOTOPOM MECTOOOMTAaHHH. BGPOXTHOCTL TOro, 4TO B KpYT paauyca r (C LHECHTPOM B 1000
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CIIydaiiHO BBIOPAHHOM TOYKE) IMOMaaaeT XOTs Obl OJIHO THE310, OlleHnBaeTcs kKak F(x) = 1 — e r.
YemMy paBHA B 3TOH MOJIEIH BEPOSTHOCTH TOTO, YTO B mpeaenax 0,1 kM oT ciay4aitHO BEIOpaHHON
TOUYKHU OKaXETCs XOTs ObI 0/1HO rHe3/107

3. Cnyyaiinas BennunHa X 3a/laHa MHTETPATBHON YHKIIMEH pacnpeaesieHus

0,x({(—1

1 1
F(x)=y—x+—,-1<x<3

4 4

Lx)3

HaiiTu BeposiTHOCTP TOro, 4YTO B pe3yJbTaTe€ MHCIBITAHUS X MPUMET 3HaueHUeE,
npuHaaiexaniee narepsary (0, 2).
4. CnyyaitHast BeIMYMHA X 3a]]JaHa HHTETPAIbHON (QYHKIIMEH pacTpeeieHHs
0,x{-1

F)=iix+ti _1<x<2
373

HaiiTu BeposiTHOCTH TOTO, YTO B pe3yJbTare UCHbITAHUS X MPUMET 3HAYCHUE,
3akrodeHHoe B untepsaie (0;1).

5. YcraHoBuUTe, Kakue W3 MPUBEICHHBIX HIDKE (QYHKIIUN MPEACTaBIAIOT cO00M (PYHKIIMH
MIJIOTHOCTH BEPOSTHOCTH JIJIsi HEMPEPBIBHOW ciydaiiHO#M BenmmuuHbI. [locTpoiite rpaduk Kaxmaon
13 (QYHKIUI TUIOTHOCTH BEPOSITHOCTH W HAWAWTE JUana3oH COOTBETCTBYIOIIEH CIydaiiHON
BEJIMYMHBI

1) e’,—0(x<0
X)=
2) 0,x)0
f)=¢"2"""
6) 0, 6 npomuenom  cnyuae
lsinx0<x<7r
f@=32 "7
B) 0,6 npomusnom cnyuae
3 2
f) = Z(l—x ),—1{x<1
r) 0
B IIPOTUBHOM CIy4ae
1 1
)f(X)=;~1 xz;—OO<x<+oo
1 —

F)=te™; —w(x(+oo
e) 2

6. Jlns xaxmoit u3 pyHKIMN MIIOTHOCTH BEPOSATHOCTU M3 YCIOBHS MPENbIYINEH 3a1a4u:
a) HalluTe COOTBETCTBYIOIIME (YHKIIMM paclpeiesieHus; B) HalIuTe BEPOSATHOCTh TOrO, YTO
cly4yaiiHble BEJIMUUHBI TPUHUMAIOT 3HaUeHus Mexay O u 1.
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7. HaliinTe MaTeMaTH4eCKOE OKUAAHNE U TUCIIEPCHUIO CIIYYaliHON BEIMYUHEI X, 3aIaHHON
WHTErpaIbHON QYHKITUEH pacripeIe/iCHus:

0,x<0
F(x)=<x,0(x<1
Lx)1
8. 3a1aHa MJIOTHOCTH BEPOSATHOCTU HEKOTOPOM ClTydallHON BEIMYHUHbI
3
F(x)= 4
0, B MpOTUBHOM Clly4ae

x(2-x),0<x<2

VYKkasaTb quana3oH JAaHHOW CIIy4allHOM BEJIMYUHBI, HAWTH €€ MaTeMaTH4eCKoe
OKHJaHUE U JUCIIEPCUIO.
9. IIpomoIKUTENBHOCT JKU3HM PACTEHMH JaHHOIO BHUAA B OINPENCIEHHOW cpene
npeacTaBiseT coboil HempepbIBHYIO ciydaiiHyio BenuuuHy X. Ilycth QyHKIMel mioTHocTu
BEPOATHOCTHU I X ABJIACTCA

1 -x/120
X)=——¢€
S =13

10.Cnyuaiinas BenuuuHa X paclpefielieHa 0 HOpMallbHOMY 3aKoHYy. Maremarudeckoe
oxxkunanue M(x) = 25, cpennee KBajpaTudeckoe oTkiIoHeHue 6(X) = 4. HaliTu BeposiTHOCTH TOTO,
YTO B PE3yJIbTaTe UCIBITAaHKUS X MPUMET 3HaueHue B uatepBaie (17; 31).

11.B rocynapcTBeHHYIO IUIEMEHHYIO KHUTY 3alHChIBAIOT KOPOBE TOJOBHIM YIOE€M HE
menee 4200kr. [Insi omHoro maccuBa KopoB uMeeMm cpennuit ygoil 3000 kr u cpennee
KBaJipaTu4yeckoe OTkKJIOoHeHue ynosi mosioka 800 kr. Kakoil HpoOIEHT KOPOB 3TOr0 MaccHBa
nonazaet B ['ocyaapCTBEHHYIO MJIEMEHHYIO KHUTY, €CJIM CYUTaTh, UTO CllydyailHas BeIWYMHA X —
yA0H MOJIOKA, TOJAYMHEHA HOPMAJIbHOMY 3aKOHY.

12.KakoBa BEpOATHOCTh TOr0, YTO Ha YYACTKE Jieca CO CpeIHEH BBICOTOM JEPEBLEB,
paBHOI 9 M U CTaHIIAPTHBIM OTKJIOHEHUEM, paBHBIM 0,5 M, BBICOTa JIepeBhEB KoyeOueTcs: oT 8 10
10 M, eciii BBICOTA J€PEBHEB MOAUMHEHA HOPMAJIbHOMY 3aKOHY?

13.B nmaptum siun cpeaHsis Macca Auil paBHa 59 r, cpeiHee KBaJpaTUYHOE OTKIOHEHUE
paBHO 6 r. CunTas, 4To BEC ULl paCIpeesieTcsl 0 HOPMAIbHOMY 3aKOHY, ONPEAEIUTh MPOLEHT
SIMILL, UIYIIUX B 3arOTOBKY, €CJIM B 3aTrOTOBKY MPUHUMAIOT stitiia ot 50 10 65 1.

14.Cpenusiss anuHa peiObl 30 cM. 30% Bceil BbUIABIMBAaEMOU PHIOBI UMEIOT JJIMHY OT 26
cm 10 30 cm. Kakoii mpoueHT ppid UMEIOT UIMHY, MPEBBIIAIIYI0 35 CM, €CIIH MPUHSATH, YTO
cilydaiiHasi BeIMYMHA X — JUIMHA PHIObI — MOJYMHEHA HOPMATbHOMY 3aKOHY.

15.Cpennsis BbicOTa JAepeBbeB B polie paBHal2 merpoB. OmnpenenuTts, HCXOAS U3
MPEANOJIOKEHNs, YTO BBICOTA JIEPEBBEB PACIpPEACNACTCS IO HOPMAJIbHOMY 3aKOHY, KaKou
MPOLIEHT JEPEBBEB POIIM UMEET BBICOTY, NMPEBBIIIAIONIYIO0 15 M, eclii JepeBbsi BBICOTAa KOTOPBIX
He nocturaet 10 M, coctaBisger 15%.

16.Mcxons 13 mpeanonoxKeHust, 4TO pa3Mephl phIObI MOAYUHSIIOTCS HOPMAILHOMY 3aKOHY
pacnpezeneHus, ONpeieNuTh, KAKOW MPOLIEHT U3 HUX OTKIIOHSETCS OT CpeHero bonee, yem Ha 8
cM, eciii 70% OTKJIOHSIETCS OT HEro Ha 5 CM U MEHEe.

17.5% Bcex s070K M3 AAaHHOM MapTUM OTKIIOHsETCS OT cpeaHero Beca sib6jmok (120 r)
6onee, yuem Ha 20 1. Cumras, 4TO pacmpeaesieHre Beca SOJOK MOAYUHSIETCS HOPMATbHOMY
3aKOHY, HATH, KAaKOH MPOIEHT 010K nMeeT Bec B mpenenax ot 100 mo 130 r.

Bonpocsl M 3a1aHus 111 KOHTPOJISA 3HAHUIA.

1.Kakas cnydaitHasi BeTMUMHA SIBISIETCS HEPEPHIBHON?
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2. Yrto Ha3BIBAIOT MHTETPATLHON (YHKIIMEH pacrpeeleHus HenpepbIBHOH ClIyJaitHON
BEJTMYUHBI?

3. Uro HazbBatoT nuddepeHnmnanbHon GyHKIMEH pacpeneaeHust HenpepbIBHON
CJly4aliHOM BEJTMYUHBI?

4. Hanmumure ¢popMyay HaX0XKICHUS MATEMAaTHUYECKOTO OXKHIaHUsI HEPEPhIBHOU
CIIy4aiiHOW BEJIMYUHBI.

5. Hanmmure Gpopmyity HaXOKIeHHs TUCTIEPCUH HETIPEPHIBHOM CITy4ailHOW BETMYUHBI.

6. Hartmmure gpopmyiy cBsizu uHTErpalibHON U audpepeHmnanbHon ¢ yHKIHHA
pacrpeieseHust HePEePhIBHOW CIy4aitHOW BETUYUHBI.

7. Hanumure ¢hopMyiry HOpMaJIbHOTO 3aKOHA paclpe/eIeHHs] HEPEPHIBHON CITydaitHOM
BEJINYMHBI.

8. Hammummure ¢popMyny HaX0xAeHHUs BEPOSTHOCTH MOMATaHHs CIIy9ailiHON BEJTMYUHBI B
3aJlaHHBIN UHTEpBAI.

9. Hanumure ¢hopmyity mpaBuia TPEX CUTM.

Tema 14 « BolunciieHue XapaKTepUCTHK CIYyYANHBIX BeTHIHH)

IIpakTnyeckoe 3aganue 1:

1. BeruncieHue XxapakTepUuCTUK CITy4YalHbIX BETUYUH

Bapuant Ne 1

1. BexoxecTh ceMsiH HeKoToporo pacreHust cocraniser 80%. Haittu BeposTHOCTH TOTO,
YTO U3 MSTU NOCESIHHBIX CEMSIH B30MIYT POBHO 5.

2. 3aBox otnpaBua 5000 moOpokadyecTBEHHBIX HU3ETUH. BeposSTHOCTH TOTO, YTO B MYTH
pazounu onno umznenue 0,0002. HaiiTu BEpOATHOCTH TOTO, YTO B IYyTH OYyJET MOBPEXKICHO 3
U3/1eusl.

3. Ha ombiTHOM monie mocesino 150 cemsin. HaiiTu BepoSTHOCTB COOBITHS, COCTOSIIIIETO B
TOM, YTO BCXOJIbI AaayT POoBHO 120 cemsiH, €ciM yCIOBHO CUUTATh, YTO KaXKJ10€ 3€pHO B3OMIIET C
BeposiTHOCTHIO 0,9.

4. UzBectHO, uTo 80% CHENMaTUCTOB B paiioHE MMEeT BhIcHiee oOpa3oBanue. Haittu
BEPOSATHOCTH TOT0, 4TO U3 100 Haynayy oTOOpaHHBIX YEIOBEK BhICIIEe 00pa30BaHUE UMEET OT 65
10 90 yenoBexk.

5. Haiitu BepositTHOCTh TOro, yto u3 500 mocesHHbIX ceMsH He B3oiner 130, ecnu He
BCX0’KECTb CEMSH OLIEHUBAETCS BEPOSITHOCTHIO 0,25.

Bapuant Ne 2

1. BeposiTHOCTh M3rOTOBIEHUS CTaHAApTHOM Aetanu paBHa 0,9. KakoBa BEpOATHOCTB, UTO
cpenu 10 neraneit okaxeTcs OJlHa CTaHAApTHAs JeTallb?

2. B muenunoii cembe 5000 muen. BepostHocTh 3a0oneBanus B Teuenue qus pasHa 0,001
JUTSL KOKA0HM maenbl. HalT BEpOsSTHOCTB TOTO, YTO B TEYEHUH 3200JI€€T TOIBKO 2 MUEIbI.

3. CraHok aBTOMAT JeNaeT JeTald. BeposSTHOCTh TOro, 4YTO JE€Tallb OKaXeTCs
OpakoBanHoi, paBHa 0,01. Haiitu BeposTHOCTH TOTO, 4TO cpeau 200 neTaneil okaxxercs poBHO 4
OpaKOBaHHBIX.

4. Bcxoxects cemsH cocraBiser 80%. KakoBa BepositHocTh TOro, uro u3z 1000
MOCEIHHBIX ceMsiH B3oiayT oT 650 no 7607

5. TlycTh BepOSITHOCTH HapYIICHHS TepPMETUYHOCTH OaHKM KoHcepBOB paBHa 0,0005.
Haiitu BepositHOCTB TOTO, uTO cpean 2000 6GaHOK J1BE OKaXyTCsI C HAPYIIEHUEM T€pMETUYHOCTH.

2. Bonipocsl o Teme Teopusi BeposiTHOCTEMH

1. [TonsiTe ciry4aitHOTO COOBITHS.

2. Bunpl ciyqaifHbIX COOBITHIA.
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3. Knaccuueckoe omnpeneneHue BEpOATHOCTH ciydaiiHoro coObiTus. CBoiicTBa

BEPOSITHOCTH.

4. [Tonsitue oTHOCHTENBHON YacTOThl. CTAaTUCTUYECKOE OMPEEICHUE BEPOSITHOCTH.
CBOICTBO yCTOMYUBOCTH.

5. [lonsiTue CcymMMBI CllydailHBIX COOBITHI. TeopeMa O BEpPOSTHOCTH CyMMBI
HECOBMECTHBIX COOBITHII.

6. [Tonmnas rpymnmna coosiTuii. Teopema.

7. [IpoTuBononoxubie coObITHS. Teopema.

8. HesaBucumbie coObiTusi. Teopema 0 BEpOSTHOCTH TPOM3BEACHHS HE3aBUCHUMBIX
COOBITHUI.

9. BepositHOCTh MosiBNIeHUs X0Ts ObI 07yHOTO coObITHS. Teopema. UacTHbIN ciryyaii.
10. 3aBucHMMBbIE COOBITHS. YCIOBHasg BEPOATHOCTh. TeopemMa O BEpOSTHOCTU
IPOU3BEICHHS 3aBUCUMBIX COOBITHH.

11. dopmyia MOIHON BEPOSITHOCTH.

12. Bepostaoctu runore3. ®opmynsl baiieca.

13.  KombOunaropuka. Pazmemenus 6e3 moBropenuid. [Tpumepsr.

14. [TepectanoBku 6e3 moBTOpeHuid. [Ipumepsr.

15. Coueranus 6e3 moBroperuii. [Ipumepsi.

16. Pazmetienus ¢ noBropeHusimu. [Ipumepsi.

17. Coueranus ¢ noropeHusiMu. [Ipumepsr.

18. [ToBTOpHbIe ucnbiTanus. ®opmyna bepaynnu. CoiicTsa.

Tema 15 « Bapnanuonnsbie psaabl pacnpeneaenue. [lokazareaun Bapuaumu.
I'paduueckoe nzodpaxkenue»

IIpakTuyeckoe 3aganme 1:

DTansl BHINOTHEHUS 33 JaHUs:

1. Yucnennast o00paboTKa JaHHBIX OJTHOMEPHOU BEIOOPKHU

Bri6opka X o6vemom 100 u3mepenuit 3a1ana TabauIIeii:

i L 2 & 1 5 f
X 02 L& 2.6 14 5 6.2 T4

m, 3 13 25 25 19 10 i

rJie Xi — pe3yIbTaThl K3MEPEHHH, MXi — YaCTOTHI C KOTOPBIMH BCTpe-
YaroTCsl 3HAUEHUS XI.

1. TTocTpoUTh MOJIMTOH OTHOCUTENBHBIX YacToT Wi =mxi /N.

2. ITocTpouTh TUCTOrPaMMy OTHOCUTENBHBIX 4acTOT Wi =mxi /N.

Moctponts rpadex sMnEpEsEcRol GyRKUHH PaCHPeLeDeEHA

5 5 7 1 18
, n, 2 3 8 7

3. HOCTpOI/ITB IMMOJIUTOHBI HaCTOT U OTHOCUTCJIBHBIX YaCTOT BApHMAIUOHHOTO psAa

x | 3 5 7T 9
ng 10 15 30 3 12

4. ITocTpouThk rMCTOrpaMMBI HaCTOT U OTHOCHUTEJIBHBIX YaCTOT
BApUALIMOHHOIO psJa
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xi [3,5]3,6(3,7|3,8(3,9]4,0]4,1 4243

Bonpochl M 3a1aHus 111 KOHTPOJISA 3HAHUIA.

1. 13 kakux yacTed COCTOMT BapUallMOHHBIN psij?
2. Kakue nokasareny Bapyalvu Bbl 3HaeTe?

3. OxapakTepu3yiTe NOHSATHE BAPUAHT.

4. OnuiyTe MoJIuroH Uik TUCTOrpaMMy YacToT.
5. Onpenenure MOHATHE YACTOTA.

Tema 16 « I'eHepanbHasi COBOKYNIHOCTh. BbiOopKka. /{lUCKpPeTHBIN M MHTEPBAJIbHBIH
PAABI pacnpeneieHus»

IIpakTuyeckoe 3aganme 1:

OTarnbl BBINOJIHEHUS 3a/IaHUS:

1.ITpu u3mMepeHusIX B OTHOPOJIHBIX TPYIaX 00CIeyeMbIX MOJIYUYEHBI CIIETYIOIINe
BbIOOpKM: 71, 72, 74,70, 70, 72, 71, 74,71, 72,71, 73, 72,72, 72,74, 72, 73, 72, 74 (4acTota
nysbca). COCTaBUTh MO 3TUM Pe3yJibTaTaM CTaTUCTUUYECKUH PsI/i paclpeIeIeH s 4acTOT U
OTHOCUTEIBHBIX YaCTOT.

2. 13 ouenb O0JIbIION MapTHH JeTalel u3BiedYeHa ciaydaiiHas BbiOOpka oobema 50
MHTEPECYIOIINNA HAac MpU3HaK X-pa3Mephl JeTallei, U3MEPEHHbIE C TOYHOCTBIO 10 1cM,
MPE/ICTABIIEH CIENYIOUMM BapHOLIMOHHBIM psanoMm: 22, 47, 26, 26, 30, 28, 28, 31, 31, 31, 32, 32,
33,33, 33, 33, 34, 34, 34, 34, 34, 35, 35, 36, 36, 36, 36, 36, 37, 37,37, 37,37, 37, 38, 38, 40, 40,
40, 40, 40,41, 41, 43, 44, 44, 45, 45, 47, 50. HaiiTu cTaTuCTUYECKUN WHTEPBAJILHBIN PSIT
pacopeneneHusl.

3. Ha sk3ameHe 1o UCTOpUHU CTYEHTHI MOTYYHIH OLUEHKH:

344434

343544

552323

344533

545444

[TocTpouTh AMCKPETHBIN BapUAIIMOHHBIN Psi/i paclpeieleHus CTYJAEHTOB 10 OayjiaM 1
M300pa3uTh ero rpaduyuecku.

4.Bo BpeMmsi BBIOOPOYHOU MPOBEPKH OBUIO YCTAHOBJIEHO, YTO MPOIOJDKUTEIHHOCTD OJTHON
MOKYIIKUA B KOHJIMTEPCKOM OTJIeJIe Mara3uHa Obljla TaKoOM: (CEKYHIbI).

7770 82 81 81

827580 71 80

8189756778

737678 73 76

82 69 61 66 84

7274828276

[TocTpouTh MHTEpBaANIBbHBINA BapUAILIMOHHBIN PsI/I pacCpeeIeHHs] TOKYIIOK 10
MPOJOKUTENBHOCTH, CO3/1aB 4 TPYNIIBI C OAMHAKOBBIMH HHTEpBaaMu. O003HAUNTH SJIEMEHTHI
psna. M300pa3utk ero rpaduyecku, caenaTh BHIBO/.

5. ITo nBym He3aBUCHUMBIM BBIOOpKaM, 00beMbl KOTOPBIX N = 10 u np; = 20, U3BJICUECHHBIM

13 HOPMaJIbHBIX F€HEepaJIbHbIX COBOKYNMHOCTeH X U Y, HaiJileHbl BbIOOpOUHbIe cpeanue: x =100
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u ;;: 120 . I'eHepanbHbBIE TUCOEPCUU WU3BECTHHI: of =80 u O'f, =100. TpeOyercs mpu ypoBHE

3HaunMoctd 0,05 mposepuTh HyneByro runore3y Ho: xo = y,, IpH KOHKYpHUPYIOLIEH THIIOTE3€

Hi: x0 # p,.

2. B pesynbTare BBHIOOPOYHOW MPOBEPKM KauecTBa M3IEIUN OKazajaoch, 4to u3 100
uznenuid pupmel A O6pakoBanubiX 20, u3 200 ¢upmer B — 32, uz 150 ¢upmer C — 2. Ha ypoBHe
3HauyuMocT 0,01 BBISCHUTBH, MOXKHO JIM CUUTATh, YTO PA3IUYUS B KAYECTBE U3/CIUN Pa3TMUHBIX
(Gup™M CyIIECTBEHHBI.

3. ITo 1ByM HE3aBUCUMBIM BBIOOpPKaM, 00BEMBI KOTOPBIX N = 8§ U ny = 12, U3BJICUECHHBIM
U3 HOPMAJIBHBIX TEHEPAIbHBIX COBOKYMHOCTeW X W Y, HaiieHbl BHIOOPOYHBIC TUCHIEPCUHU

2 2 _ .
s, =08 u s, =04. Ilpn ypore 3naunmoctu o = 0,05, mpoBeputs HyneByro rumoresy Ho:

2
O =

. 0'}2, (o paBeHCTBe AUCIIEpCUid), TPU KOHKYpUpYyomiei runoreze Hi: O'f > 0'y2 .

4. NmeroTcs cieayrolue JaHHbIE O KayecTBE HMOTypTa, M3rOTOBJIEHHOTO Pa3Iu4yHbIMU
¢dbupmamu (B O6amtax): 45, 28, 32, 38, 36, 48, 43, 40. EcTe ocHOBaHUE IMOJIarath, 4To MOKa3aTelb
KauecTBa NPOAYKUIMHU mmiecToil ¢upmbl (48) 3apeructpupoBaH HEBEpHO. SBIsSETCS 1M 3TO

3HAa4YCHUEC aHOMAJIbHBIM (pesKo BBII[GJ'ISIIOH_II/IMCH) Ha 5%-HOM YpOBHE 3HAYUMOCTH?

Bomnpocsl 1 3a1aHusA 111 KOHTPOJIS 3HAHUH.

1.YT0 Ha3bIBAIOT reHepaIbHOM COBOKYITHOCTBIO?

2. YUrto Takoe BbIOOpKA?

3. Kakue cBoiicTBa BEIOOPKH BBI 3HaETE?

4. Kakoii psi pacupeieieHusl Ha3bIBaloT JUCKPETHBIM?

5. Kakoii psan pactipesiesieHus: Ha3bIBalOT UHTEPBATbHbBIM?

6. Kak npousBecTy rpynnupoBKY BEIOOPKH B HHTEPBAIbHBIN psi?

Tema 17 « Bolunc/jieHue XapakTepucTHK BbIOOPKIW
IIpakTuyeckoe 3aganme 1:
1. Beruucienue XxapakTepucTHK BRIOOPKU
BapuanTt 1
1. ITo nBy™M He3aBUCHUMBIM BEIOOpKaM, 00beMbl KOTOPBIX N = 20 u np = 30, U3BJICUCHHBIM

13 HOPMAJIbHBIX MeHepalbHBIX COBOKYMHOCTeM X M Y, HaiifieHbl BbIOOpOUHbIe cpeanue: x =120
5 Coa2 2 _
1 y=130. lenepanbHbie qucnepcun usBecTHel: o, =70 u o, =90. Tpebyercs npu yposHe

3naunmMoctu 0,05 mposepuTh HyneByro runoresy Ho: xo = y,, IpH KOHKYPHUPYIOLIEH THIIOTE3€

Hi: xo0 # p,.

2. B pesynpTaTe BBHIOOPOUYHON MPOBEPKH KadyecTBa H3JENHMA OKa3zaaoch, 4ro u3z 200
m3nenuit pupmbl A OpakoBanHbIx 20, u3 300 ¢upmer B — 42, u3 150 ¢upmer C — 1. Ha ypoBHe
3Ha4UMOCTH 0,01 BBIACHUTH, MOYKHO JIM CUUTATh, YTO PA3IU4Ms B KAUECTBE U3ACIINNA Pa3IMYHbIX
(GbupM CyIIECTBEHHBI.

3. Ilo nByM HE3aBUCHUMBIM BBIOOpKaM, 00beMbI KOTOPBIX N = 10 1 ny = 15, U3BIEYEHHBIM
W3 HOPMAJIbHBIX TEHEPAIbHBIX COBOKymHOCcTe X u Y, HalJIeHbl BBHIOOPOYHBIE JAUCIIEPCUU

s2=0,86 u sf, =0,58. IIpu yposue 3Haunmoctu o = 0,05, npoBepuThs HyneByro rumnoresy Hy:

2
O =

X

2 %) %) . 2 2
o, (0 paBeHCTBE AUCIEPCHii), IPU KOHKypupytoueii runorese Hi: o, > o).

4. Mmerotcst clienylolllde JJaHHbIE O KadyecTBE HOorypra, M3TOTOBJIEHHOIO Pa3IMYHBIMU
¢dbupmamu (B 6amnax): 41, 38, 42, 39, 37, 49, 44, 42. EcTe ocHOBaHUE I0Jararh, 4TO MOKa3aTelb
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KauecTBa NPOAYKUIWHU mmiecToil ¢upmbl (49) 3apeructpupoBaH HEBEpHO. SIBISETCS 1M 3TO
3HaUYE€HHE aHOMAJIbHBIM (PE3KO BBIIEISIOIUMCS) Ha 5%-HOM ypOBHE 3HAYUMOCTH?
Bapuant 2

1. ITo BwIOOpKaM oOBeMOM n; = 12 m np = 8 HaWIeHBI CpeJHHE pa3Mepbl JaeTanen
COOTBETCTBEHHO Xx =133 u y=145MM, U3rOTOBIEHHBIX Ha IIEPBOM U BTOPOM CTaHKaXx.
YcTaHoBIIEHO, YTO pa3Mep JIeTalid, U3rOTOBJIEHHBIM KaXJblM CTAHKOM, HWMEET HOPMAaJbHbIN
3aKOH pacripesiesienus. U3BecTHBI qucniepcun o, =3 u ayz =6 U1 IEPBOTO U BTOPOI'O CTaHKA.
Ha yposue 3naunmoctu 0,05 BBISIBUTH BIMSIHUE HA CPEAHUN pa3Mep JieTalu CTaHKa, HA KOTOPOM
OHa M3TOTOBJIEHA, IPU KOHKypuUpyromen runorese Hi: xo<y, .

2. Jlnd OUEHKM KayecTBa W3JEIUM, W3TOTOBJIEHHBIX JBYMS MNPEANPUSITUSIMH, B3SIThI
BbIOOpKH n; = 150 u n, = 400 uznenuii. B 3Tux BEIOOpKaX 0Ka3aaoch COOTBETCTBEHHO m; = 10 u
m, = 25 OpaxoBaHHbIX u3nenuid. [Ipu ypoBHe 3nHaunmoctu 0,05 MPOBEPUTH HYJIEBYIO TUIIOTE3Y

Ho: p1 = p2 = p 0 paBeHCTBE BEPOSATHOCTECH HM3TOTOBJIICHHS OpPaKOBAaHHOTO H3ICIHS OO0OUMHU
3aBOJIaMU MIPH KOHKypupyrolei runorese H;: p1> pa.
3. ITo Tpem HE3aBHUCHMBIM BBIOOpPKaM, 00bEeMBI KOTOpPBIX n; = 17, n, = 20, n3 = 15,

W3BJICUEHHBIM W3 HOPMAJbHBIX TE€HEpPAJIbHBIX COBOKYIHOCTEW, HAWIEHbl HCIPABICHHBIC
BBIOOPOYHBIE JHMCIIEPCHH, COOTBETCTBEHHO paBHbie 2,1; 3,3; 4,4. TpeOyercs mpu ypoBHE
saaunmoctu 0,05 mpoBepuTh runore’y 00 OAHOPOIHOCTH TUCTICPCHI.

4. Nmerorcs crneayouiue TaHHbIE 00 YPOXKAWHOCTH PXXKM Ha 7 OIBITHBIX y4YacTKax
OJIMHAKOBOTO pa3Mepa (1/ra): 25,6; 26,1; 35,8; 30,2; 32,2; 29.4; 26,3. Ects ocHOBaHue
Ipeanoiarath, YTo 3HAYEHHUE YPOXKAMHOCTH TPEThEro yvacrtka x* = 35,8 3apeructpupoBaHO
HEBEPHO. SIBIIIETCA JIM 3TO 3HAUEHHUE aHOMAJIbHBIM (PE3KO BBIIEISIOIUMCS) Ha 5%-HOM ypOBHE
3HAYUMOCTHU?

Bonpockl o TeMe JJieMeHTbI MaTeMATH4YeCKOI CTATHCTHKH

1. JlokanbHast Teopema Myaspa — Jlamnnaca.

2. NuterpanpHas Teopema Myaspa — Jlamtaca.

3. 3aKOH PeIKHX COOBITHIA.

4. BeposTHOCTD OTKJIOHEHHS] OTHOCUTENIBHOM YacTOThI OT MOCTOSTHHOM BEPOSITHOCTH.
5. Cnyyaitnble BeTUYUHBI. JIUCKpETHBIE U HEMPEPHIBHBIE CIy4YailHbIE BETUYUHBI.

6. 3akoH pacrpeaenenus. Psan pacnpenenenus. MHOrOyrojibHUK pacrpeaesieHus.

7. bunomuHanbHbIN 3aK0H pacnpeaenenus. [Ipumepsl.

8. Pacnpenenenue Ilyaccona. IIpumepst.

9. UucnoBble XapaKTEpUCTUKU CIyYaWHBIX BEIUMYMH. MaTeMaTH4ecKOoe OKHJaHUE.
CaoiicTBa.

10.  Ywucnossle xapakTepuCTUKHM CTydaiiHbIX BenuunH. Jucnepcus. CBoiicTsa.

11.  Yucnosele XapaKTEpHCTUKH CIOydalHBIX BeauuuH. CpelHee KBaJpaTUYECKOE
OTKJIOHEHHE.

Tema 18 « UTorosoe TecTupoBanue»
IIpakTnyeckoe 3aganue 1:

1.Bapuant

1. TpeyronbHas maTpuiia UMEET BU. ..
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2 00 4 1 3 1 00 111
a)|0 3 0 6)|0 2 1 B)[0O 1 O r)|l 11
0 0 4 0 01 0 0 1 I 11
2. Onpenenurenb 304 paBeH...
a)-10 0) 10 B) 2 r) 1
4a+1 0 O
3.0mpenenurens | 0 -1 0=0, npu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 1)-0,25
-3 5 7
4 Nanamarpunma A= 6 -1 2| cymma a;;t+ay; paBHa...
8 -4 9
a)-3 0)1 B) -1 r)-7
5.Ecmu (x,, y, ) - pelIeHHEe CUCTEMbI IMHEHHBIX YpaBHEHUN
x+2y=-3
{3 x+2y =35
TOrAa X, — ¥, PaBHO...
a) -0,5 0) 7,5 B) 0,5 r)-7,5
Lim =2
6. 3uauenne mpenena > 2(* ) pago. ..
a)0 0) 5 B) 10 ) ©
7. Hana d¢yHKuus y= \/% . Torna, ee 00JIaCThIO ONPEICIICHUS SBJSICTCS
MHOKECTBO. ..
a) (-0;-4) U [9;+0)  6) (-4; 9] B) (4; 9] r) (-4;9)
Lim(1+ijzx
8. Mperen N 2%/ pagen...
a)e 6) ¢’ B) e’ r)e’

9. ®ynkuus y = f(x) sBisiercs yObIBarolei Ha UHTEpBaJle, €CIM Ha 3TOM MHTEpBaJe. ..

2) f'(x)=0
5) f'(x)< 0

Lim 5x7 —3x+2
10. Tpepen 7~ 3x* +x -9 paBeH. ..
_2
a) © 6) 3 B) 9
=Vx+4x? -2

11. TpousBoanas hyHKuuM

45

5) f'(x)>0
b /1(x)=0

S
r)3

UMeeT BHIL. ..



L+2)c 4)c+L
a) 2\/; B) \/;
! +8x L+8x—2

5) 2vx o 2Vx

12.ITpoussoanas npousseneHus (X + 2)e* pasHa ...

2) —e" - (x+1) B) e (e +2x+x7)
6) e’ r) ex-(x+3)
13. Toukoii nepernda ¢pynkmu y = f(X) siBIseTCS TOUYKA MPU TEpexoie Yepe3 KOTOPYIo. ..
' "
a) f (x) MEHSET 3HAK 0) f (x) MEHSIET 3HaK
' "
B) f (x) COXPAaHSET 3HaK r) f (x) COXpAaHsSET 3HaK
14. Tlpoussoasas BToporo nopsaxa yrxman ¥ = S 2% pveer pux. ..
a) 4cosx B) COS2x
6) 4sin2x r) —4sin2x
16. [Ipou3BoaHASI YACTHOTO PaBHA...
u'v+uy' u'v—u'v u'v—u' u'v—u'
a) v 6 Vv B V v
N . .[(4x - 9(/)6_2 )dx
17. Heonpenenénuslii HHTErpa paBeH...
) 4+Wx+e g2 =Tt 4o A +lxre 27+ e
" . j Jx In xdx
18. Heonpenenénusplii MHTErpas paBeH. ..
Exx/zlnx—ix\/;+c Exx/;lnquc gx/;—\/;+c \/;lnx—gx\/;ch
a) 3 9 6) 3 B) 3 r) 3
1 2
-3
19. Heonpenenénnpiit uurerpan ~ % % paBeH. ..
lnx+i2+c —x+i2+c Inx——+c Inx+—+c
a) X 6) 3x B) 3x r) X

- [32x +1dx
20. Heomnpenen€HHbIi HHTETpal paBeH

: : 93... :
N 33/(2x+1)4+c 5 Zw/(2x+1) +c ) §\1(2x+1) +c N B oxtlte

in 7xd
21. Heonpenenénuslii HHTErpan -[ S Txax paBeH. ..
1
——cosTx+c )
a) 7 6) cos7x+c gy 7cosTx+c p)sin7x+c
d
J; =e “dx
22.06umii uuTerpan nuddepeHimansHoro ypapaenus <05 Y “MeeT BUJI...
L _ e +C
a) ctgy=e " +C B) COSY
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o) gy =-e " +C rfey=e"+C

23. lopsanox auddepeHImanbHOr0 ypaBHEHUS 4y'-2y'=3x’ paBeH...

a)4 B) 3

6) 7 r)2
y'+3y"+2y=0

24. Jlano muddepeHnnaibHOe ypaBHEHHE
€My XapaKTEPUCTHYECKOE YPABHEHHE UMEET BH ...
1) K2—3K+2=O’ 2) K2+3K—2=O’ 3) 2K2+3K+1=O, 4) k> +3k+2=0

, TOraa COOTBETCTBYIOIICEC

20 _
25. JuddepeHunaibHOe YpaBHCHUE cos ydx —x"dy =0

MIePEMEHHBIX CBOJUTCS K YPaBHEHHIO. ..
dx _ dy cos ydx dx _ _dy
- 2 2 =dy 2T
) ¥ cos’y 2) cos ydx = x"dy 3) X2 4) X° cosy
26. lano muddepennnanbHoe ypaBHeHHe y'= 4, Toraa QyHKIUS Y = 2CX  SBISETCS €T0

PCUICHUCM, IIPU C PABHOM...
D2 2)1 33 4)4

B pE3yJbTaTe pa3JeicHUs

oz

_ 1.4 3
z=-3x"y+8xy , 4ACTHBIE MPOM3BOMHBIE OX m

27. Jlana QyHKIUS IBYX MEPEMEHHBIX

oz
Oy paBHBHI. ..

a) —12x° +24y2; 48 yx 6) —36x2y; —~3x* +24y°x

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

28. JlaHa GYHKIMS JBYX NMEPEMEHHBIX ~ Sx7y—4y’x , UaCTHBIE TPOU3BOJHBIC ox’
0’z
o paBHBL. ..

a) IOy; —24yx 6) —24yx;10xy—4y B) IOy; 5x* —12y°x r) 10x—12y2; —24yx

29. U3 ypHBI, B KOTOpPOW HaxomsaTcs 5 OenblXx W 7 4E€pHBIX IIapOB, BHIHUMAIOT HayAaudy
OJIUH ILIap, TOT/Ia BEPOSATHOCTH TOTO, UTO 3TOT I1ap OyzaeT OebIM, paBHa. ..

el el >
a) 1 6) 12 B) 13 r) /
30. VI3 reHepanbHOM COBOKYITHOCTH M3BJIeYeHa BBIOOpKa 00bEMa n=50:
X, 1 2 3 4
n, 10 9 8 n,
Torma 4 paBeH...
a) 24 0) 7 B) 50 r) 23

Bapuant 2

1. JIluaronanbHast MaTpuIila UMEET BUI. ..
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200 4 1 3 1 0 0 1 11
0 30 0 21 0 1 0 1 11
2) 0 0 4 6) 0 0 1 B) 0 0 1 r) I 11

0 -1 0 3
A= B =
2. Jla"bl MaTpUIIBI 2 4 " 12 . Torga matpuna A - B paBHa...

(0 - 4] (0 - 4j (0 2] (0 2]
a)16 6)32 B)12 1“)34
3. Ilpu yMHO)KEHUH JBYX MaTpPUII IOJHKHO COONIOIAThCS YCIOBUE, YTO YHCIIO. . .
a) CTPOK IEPBOI MaTPHUIIHI pAaBHO YHCITY CTOJOIIOB BTOPON MAaTPHIIBI

0) cTOJIOIIOB IEPBOM MATPHUITHI PABHO YHCITY CTOJIOIOB BTOPOH MaTpPHIIBI

B) CTOJIOIIOB IEPBOM MATPUIIbl PaBHO YHCIY CTPOK BTOPOM MaTpPHUIIbI
') CTPOK IEPBOM MAaTPHUIIbl PAaBHO YUCIY CTPOK BTOPOM MaTPHUIIBI

I 1
A=|1 0
0 -1

4. Cucrema NHHEMHBIX YpaBHEHHH C OCHOBHOW MaTpHIleH

BEKTOPOM IIPaBbIX YaCTEH [ UMEET BHL. ..
x1+x2+x3—4 {x1+x2 x; =4 X, —x, +x;=4 3x, =
6)

X, =Xy = X, +x; =-1 —Xx, +x; =-1 2x, =
2) x2+x3—0 x,—x;,=0 B) X, —x;=0 r) 2x, =-1
B K 4)
5. Marpuna 2 1 HE UMeeT OOpaTHOM, TPHU K PAaBHOM...
a) 8 0) -8 B) 4 r) 2
im 3x* +x+4
6. 3HaueHue npe;[ena o x*—x-5 paBHo..
a) l 0)0 B) ®© r)3
. 2x* +6x-1
Lim 5
7. lpenen X +2x"+5 paBeH...
1 6
a)- 6) 3 B) 1 r) d
8. beckoHeuHO 0OMBIION HAa3bIBACTCS (PYHKIUS, TIPEeS KOTOPOI paBeH. ..
a) 1 6) 0 B)oo 1)C
. tg4x
lim~;
9.Ilpenen -0 11X papen...
1 4

a) 11 0) 11 B) 0 r)2
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x* -9
lim
10. ITpenen 3 3(x=3) paBeH...
a) ®© 0)0 B) 2 r)6
11. IIpousBoaHast BTOporo nopsiaka GyHKIMK y = sin3X paBHA ...

a) 9cosx 0) 9sin3x B) 3cosx r) -9sin3x

x2

12. IIpousBoaHas pynkuuu f(x) = € paBHa...

Y fv(x) — €2x . fv(x) — "
B) f'(x)=2x- " H f'(x)= 2¢"
13. Bropas npousBogHas » (%) byrkman Y (x)=x"—3x-1 MMeeT BHUJI. ..

Y=l gry=2 pr=3 ,Hr=0
14. ITpown3BogHAs TPOM3BEICHHS PABHA. ..

2

ajut+v o)u'v+u'v B)u + V' r)u'v+uv'
— y2 . px

15. TIponsBomuas dynxmun ¥ =% ¢ umeer Bug. ..

a) 2x-e" +x*-e” 6) 2x+e’ B) 2x-¢ r) 2x-e" —x"-e

(4e" -— ]dx
16. Heonpeien&HHbIii HHTErpan SI- X/ pageH...

1
a)ex—tgx+c 6)4ex+2ctgx+c B)4e " Jsin x r)4ex+ctgx+c

X

. Ix3 xdx
17. Heonpenenéuuplit nHTErpa paBeH...

2, xt 1 2
Zx'x+e s x —-—+c TJFC
a)9 6)x X +c B) 4 x r)x X
dx

18. Heonpenenéuusiii unterpan v 4x +1 paBeH. ..

1 1
———tc == +c +e
a) SVax+1 6) SV4x+1 B) 4 r) 2

[(6* ~1)ax

19. Heonpeaenéuuplii HHTErpa paBeH. ..
-x+c . o +x+c
a) In6 6) 6 +c p)x6° +c¢ ) In6
. I e dx
20. Heomnpenen€uublii MHTErpa paBeH...

1 3
——tc —+c
a) e+ 6) Vx? +1 B) 3W2x+1+c r) Jx

21. lano muddepennnanpHoe ypaBHeHue y''+15y'+2y = 0. Torma cooTBeTcTBYIOIIEE EMY

XapPaKTCPUCTUICCKOC YPABHCHNUEC UMCCT BUN. ..

a) k* +15k-2=0 B) k> —15k-2=0
0) 1+15k+2k* =0 r) k> +15k+2=0.
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22. JlaHo nMHEHOE OAHOPOIHOE AH(depeHIMaIbHOe YpaBHEHHE ty -2y=0 ,

TOoraga €ro 06H_Iee PEUICHUE NMECT BU. . .
-2x x -2x -x
2) c.e +Cze 3) c.e +C2€ 4)

b b

2x x
1) c.e +Cze ,

2x -x
cle +C2€

23. O6mee pemenne gudhepeHIHaTLHOTO ypaBHeHAs ¥ 5y +6y=0yyeer BU]I. ..
1)Y= e**(c, cos3x + ¢, sin 3x) 2) V= e**(c, cos2x + ¢, sin 2x)
3) V= ce ™ +ce” 4) V= c,e” +ce’
y = (k+1)x?
24. Jano nuddepeHmaibHoe YypaBHEHHUE , Torma (DyHKIHs
.3
Y = X gBnsercs ero pemreHneM Ipy Kk PaBHOM. ..

1 2)0 3)2 4)3

e’dy = &
25. O6muii uaTerpan audepeHInaTbHOTO YPaBHEHHS X

_ e’ =—+c )

1)y—Ln|x|+c, 2) 2 3) e’ —Ln|x|+c, g e =x+c

oz Oz

) 3

26. Jlana QYHKIHMS JBYX MEPEMEHHBIX ~ Xy —4yx , YACTHBIE POM3BOIHBIE OX K 0y
paBHHI. ..

a) ley—4y; 5x% —12y°x 6) lOy; —24yx B) 10x—12y2; 10y r) —24yx;

10x-12y°
0’z
_ 4 3

27. Jlana ¢yHKIUS ABYX MEPEMEHHBIX = —3x7y +8xy , YaCTHBIE TPOU3BOHBIE OX "

oz
2

% paBHBI. ..

a) 48yx; —12x° +24y° 6) —12x3y+8y3; —3x* +24y°x

B) —36x2y; 48yx r) —36xzy;—12x3 +24y°

_ 4.5 5
28. Jlana GyHKOMS JABYX TI€PEMEHHBIX ~ Hx'y™ = 2xy , CMeIllaHHasi YacTHas

0’z

nponssomas X% papna

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

29. JlBa cTpenka CTpeNSIIOT MO MHUILEHH. BeposTHOCTH momagaHus B I€Jib Yy OJHOTO
ctpenka 0,7; y npyroro — 0,8. HaiiTu BepoSITHOCTB TOTO, YTO 1I€Tb OYAET MOpakeHa.

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

30. MaremaTu4eckoe 0XKUJaHue TUCKPETHOM CllydailHOM BETUYUHBI, 38JJAHHON 3aKOHOM
pacrnpesiesieHHsl, paBHO...
X 2 5 8
P 102103105

a)5 6) 15 B) 5,9 r) 1
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4.1.3 TectupoBanue
TecTupoBaHUE UCTIONB3YETCS IS OIEHKH KayecTBa OCBOCHHS OOYYArOIIUMCS OCHOBHOM
npohecCHOHANBHON 00pa3oBaTENbHOM NPOTPAMMBI IO OTACIBHBIM TEMaM WM pa3jaeiiam
TUCHMIUIMHBL.  TecT mpenacTtaBinseT CcoO0OW KOMIUIEKC CTaHAApTU3UPOBAHHBIX — 3aJ[aHHIA,
MO3BOJIIONIUN  YIPOCTUTh TPOLENYypYy H3MEPEHUsT 3HAaHUH W yMEHHUH OOydYarouIuxcs.
OOy4aromumMcst BBIJAIOTCS TECTOBBIC 3a/laHUsl ¢ (OPMYITHUPOBKOH BOMPOCOB M MPEAJIOKEHUEM
BEIOpaTh OJIMH MPABUIBHBIA OTBET U3 HECKOJIBKUX BAPHAHTOB OTBETOB.

Ne OlLIeHOYHBIE CPEJICTBA Koxa u nHauMeHoBaHMe

TumoBsle KOHTPOJIbHBIE 33JaHUs W (WJIM) WHBIE MaTepHajbl, HEOOXOAUMBIE | MHAMKATOPA KOMIETECHIIMH
JUIL OICHKW 3HAHWH, YMEHWH, HABBIKOB W (WIIM) OIBITA JEATEIbHOCTH,
XapaKTePU3YIONHX CPOPMHUPOBAHHOCTh KOMIIETEHIIMI B MPOIIECCE OCBOCHUS

JVICIUILIAHBI
1 1. IIpu yMHOXXEHHH BYX MAaTpHUIl JODKHO coOmomarses ycnosue, uto | MI-2 OIIK-1 IIpumenser
YHCIIO. .. 6a30BbIe 3HAHUSA

a) CTPOK MEePBOH MATPHUIIBI PaBHO YHCITY CTOJIOIIOB BTOPOI MaTPHUIIBI

0) cTONOIOB NMEPBOM MATPHUIILI PABHO YHCITY CTOJIOIIOB BTOPOIl MaTPHIIbI

B) CTOJIOIIOB MIEPBOIT MAaTPHIIBI PABHO YHCITY CTPOK BTOPOH MATPHIIBI

T') CTPOK MEPBOI MaTPHUIIBI PAaBHO YHCITY CTPOK BTOPOM MATPHIIBI

2. Eciu BCe 3JIEMEHTBI ONPEACIHTENs BTOPOTO MOPSIKA yMHOKHATH Ha 4, | 00TACTH dKOJOTHH U
TO HOBEIH ompenenuTens OyneT 00JbIe HCXOAHOTO ... OpHUPOAOIIOIE30BAHMS

a) B UeTHIpE pasa

0) B ecTHaIATh pa3

B) Ha 9eTHIpe

T') Ha IIECTHAIATh

3. Onpenenurenb MaTpULbl ¢ 3nemMeHTaMu all=6, al2=4, a21=4, a22=3
UMeeT 3HaueHHe

€CTCCTBCHHOHAYYHOTI'O U
MATECMATHYCCKOT'O IIUKJIa
IIpy pCIICHUH 3a/1a4 B

a)2

0)3

B) 4

r) -3

4. beckoHeuHO MaJoi Ha3bIBaeTCsl PYHKIHS, IPpeae] KOTOPOH paBeH...
a)l 6) 0 B) o© r) C

5. lIpenen noctosiHHO# BenmuunHbl C paBeH. ..
a) 1 6) 0 B)o 1)C

6. I[Ipon3BoHAsl CyMMBI paBHa. ..

aju+tv o)u'v+uv

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

7. IIpousBoHAast NPOU3BEICHUS PABHA. ..
ayutv O)uv+uv

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

8. IlepBooOpaznas nocrosiuHoro uncia C paBHa
ayutv O)uv+uv

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

9. OnpeneneHHbI MHTETpan BBIPAXKEHHA 2X+5 C HIDKHUM HpeiesioM
VHTETrPUPOBaHMA 2 U BEPXHUM IIPENENOM 4 paBeH

a) -20 0) -22

B) 20 r)22

10.BeposTHOCTH TOCTOBEPHOTO COOBITHS paBHA. ..

a)0 0) 1 B) 0,1 T) Io0oMy
qHUCITY

IIo pe3yjbTaTaM TECTa o6yqa}omeMyCﬂ BBICTABJIACTCA OLCHKA «OTIHYHO», «XOpPOLIO»,
«YAOBJICTBOPUTCIIBHO» UJIU «HECYAOBJICTBOPUTCIIBHO.
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Kputepun omeHkun oTBeTa JOBOAATCA IO CBEACHUS OOydYalomuxcs [0 Hadaia
TEeCTHpOBaHMs. Pe3ynbraT TecTUpoBaHUS OOBSBISETCS 00yUaIOMIEMyCsl HETIOCPECTBEHHO TTOCIIEe
ero cJ1avm.

Mkana Kpurtepuu onenuBanust
(% npaBUIbHBIX OTBETOB)
OmeHka 5 (OTIHYIHO) 80-100
Ornenka 4 (xopo1rio) 70-79
Ouenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OrneHka 2 (HEyIOBIETBOPHUTEILHO) MeHnee 50

4.1.4 UnauBuayajibHble JOMALIHUE 321aHUS

WnpuBuyanbHble JAOMAallHUE 3aJaHUs, HCIONb3yeMble [UIsi KOHTPOJS 3HAHWM
00y4aroUINXCsl, MPECIEAYIOT ABE LETH: 00YUArOIIYI0 M KOHTPOJIUPYIOILYIO.

[Ipy  BBIMOJIHEHWHM  WHIWBHAYAJIBHOTO  JIOMAITHETO  3aJlaHus  OOydaroImuics
JIEMOHCTPUPYET 3HAHHE AITOPUTMOB PEUICHHUsI THIOBBIX 3amad. O0ydaroneMycsi peKOMEHIYIOT
JaBaTh MOPOOHOE OMMMCAHUE X0J1a PEIICHUS 3a/1a4.

Ota ¢opMa KOHTPOJIS B TIOJIHOM Mepe OTBEYAeT MPUHIIMITY WHIANBUIYaTbLHOTO IMOJX0/a B
oOy4eHHH.

NnnuBunyansHOE JOMallHee 3aJaHWe BBIIACTCS MO0 u3ydaemMomy pasneny. Cpok
BBITIOJIHEHUA 2 Heaenu. Bce 3amaHus pa3iuyHbl, YTO HMCKIIOYACT TEPENHCHhIBAHUS 3aJlaHui
oOy4Jarommmucs Apyr y apyra. [lo okoHUYaHWM CpoKa BBITIOJHEHHUS WHIUBUIYATBLHOTO 3a/laHus,
oOydJarommMcst Ha3HadaeTcsi BpeMsl 3alIUThl MHIANBUIYaIbHOTO 3aJaHusl.

Huoueuoyanvhnoie oomauinue 3a0anus no pazoeny «Inemenmol TUHEHHOU an2eopbl»
B 3amauax 1-20 pemuts cucteMy Tpex ypaBHEHUM C TpeMs HEU3BECTHBIMH IPU TOMOLIA

OHpCI[CJ'IHTGJ'IGIZ, METOAOM Faycca, MaTpUYHbIM CIIocoOOM.

2x-3y-5z=1 x=3y+z=2
1.43x+y—-2z=-4 2.92x+y+3z=3
x=2y+z=5 2x—y—2z=8
2x+3y—z=2 4x+3y—-2z=-1
39x—y+3z=-4 4.93x+y+z=3
3x+5y+z=4 x—-2y—-3z=8
S5x=-2y+z=-1 3x+3y+2z=-1
5.92x+y+2z=6 6.2x+y—z=3
X=3y=z=-5 x—2y-3z=4
2x—y+3z=1 x-2y+z=4
T.ix+2y+z=8 8.92x+y+3z=5
4x-3y—-2z=-1 Ix+4y+z=-2
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2x—y+3z=3
9ix+2y+z=2

x=3y+4z=-1
x-3y—z=1
11.42x+y+z=-7
2x—y-3z=5
2x+3y—z=2
13.4x+2y+3z=0
x—y—-2z=6
x+5y—-z=-1
15.42x+y—-2z=17
x—4y+z=0
3x+2y—-z=3
174x—y+2z=-4
2x+2y+z=4
2x-3y+z=3
194x+y-2z=4
3x-2y+6z=0

3x+y-2z=1
109x—-2y+3z=5
2x+3y—-z=-4

3x+y+2z=-4
12.4x=-2y—-z=-1
2x+3y+2z=0

3x-2y+2z=3
14.2x+y—-z=-5

Sx-y+3z=4

2x-3y+3z=0
16.<x+y—-2z=-7
x—=2y+3z=3

x+y-2z=1
18.42x+3y+z=0
x=2y—z="7

xX+2y—-4z=0
20.¢3x+y—-3z=-1
2x—y+5z=3

Hnouesuoyanvhovie oomauwinue 3a0anus no pazoeny «IneMeHmvl MaAmemamuieckozo

anaiuza)

B 3agauax 21 — 40 HaliTi yKa3zaHHbIE TTPEEIbI.

3x? —5x-2 2x? =3x+1
21.a) lfm——— o) lim————
) lim—r— ¢ im0
x—1
. arctg2x . 2x—3j
B r
Mlim™, >13££1(2x+5
2x? +15x+25 5x%=2x+1
22.a) lHm———— o) im———ro
)l}ll} 5—4x—x* )lxl_l:o.Dsz+x—3
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B) [im

23.

24.

25.

26.

27.

1-cosdx

5o 2arcsin’® 2x

T
) IXLIEI 2x% +x—1

B) lim

x—0 4X

2x*—9x+9

a) im——
)l}gl x2=5x+6

. tgzx
B
) l}f%l sin 2x

x*—2x-8

a) [im

s 2xt +5x 42

tgx —sin x

» lim

x—0

N lim

4x* +Tx+3

arcsin 2x

3x+2j“
3x—4

3-2x—x’

O)lim—m—
)lxlgolxz+4x+1

. 4x+3)
o lim 4x -1

X—0

. 3x*-5x+4
© lim X —x+1

. 2x+5)"
r) hm(zx_lj

X€—0

. 2xP+x-4
) lim

X—>0 3+x_4x2

D lim(Sx—l)

x>0 5x+4

x=Tx+1

2 ljf}.?sxz +x+3

. (3x-1)"
) hm(sj—J

X—>0

3x?+5x+4

O lm,

) 2)(,'—7 4x+1
) hm(zx—3j

X—>00
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28.

29.

30.

31.

32.

33.

2
6—-x—x

a 1 R
Y limym s

® 1 3x
}E} arcsin 6x

. ox*P+2x-8
a) hm—

3
x—2 8—)C

B) |ymsin3xctg5x

x—0

2
x°—x—-6

Alim——-——
)1}g1x2—6x+9

. xtgx
B) [im

50 1—cosdx

. X —4x+4
) lim——=—,—

x—2 4

arctg3x

B) lim

x—0 6x

2x? = 2x+1

6) iy — =X
Vlimym 0

) 1im[jx“j

X—0 X—3

. 5-2x-3x2
6) im

e Xt +x+3

. (5x=2\
r) 11m(5x+3j

x> =3x+4

2 1}1051 2% +5x—1

r)lim(x_sz

X—>00

x’ -4
OlHtm——
lim =73

. 3
r 1-——
>1,gy( v+ d
. A2x+3-3
6) llm—

2
x—3 X _9

2 4x+1
) lim[l T4 3)

X—0

Jx -2
o) lftm—mM8M
VIim 5
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. 1g’x . 2\
B r 1-
) lim5 s ) IHP( 2x+5j

x> =7x+10 x+1
34. ) lim— X *+19 6) 1 ——
Vim0 755 Vim ==

) ) 4 2x-3
B xctgdx T 1+
) [1m xcig )hm( 4x+1j

x—0 X—0

. (x-5)° . Nx+3-2
35.a i) B Nxro-e
)1}@x2—3x—10 )lgp Jx -1

sin 4x 2\
B) |1 r) 1 l-——
Vlim= ”}1}9( M)

x2—6x+9 xt—x-2
36.a) fmM—————— 0) lim——
1}{9 X =27 l)}gl\/4x+ -3
. 1l—cosx . X
B) lim—— r) Jim (4 —3x)=
x—0 x—1
. 2x? -3 .
37.9) lim—a———2 6) hm(\/9x2 +4x — 3x)
-l X - 2x+1 X—0
. l—cos6bx . X
B) 11m3— B) llm (5 — 2X)x—2
x—0 x—2
2x* +5x-3 x* =25

38.2) i —> X7 gy X T8
)1VI_,I£13x2+11x+6 )lg?\/zx— _3

1g3x

®) lim D lim(7-2x)cs

x—0 Sin 5x x—3
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2x? +3x-2

(x+2)

39.2) [im

x—-2

B |j 4x
}EP arctg2x

(x—1)

O limy oS

x—1

. sin’2x
B) lim =

x—0

0) lim(Zx —N4x® + 3x)

X—>0

0 Jim 2 +3)

x—>-1

. Nl=x-2
o) im—F—
>3 4—4/1-5x

1) lim (2x +5)-a

x—-2

d
B 3agauax 41-60 HaiiT MpOM3BOIHBIC d_y , TOJIB3YSICh (hOpMYJIaMH
X

mud depeHmpoBaHus.

3x—4

41. a) ym———,
VxP +3x=2

B) y=Inarcsinv1—x° ,

x+3

42.2) y=———,
Vx’ —6x-9

B) y=Intgx°,

2x
43. a) F3_—2,
x =5x"+3

2x+1
2x—1"

B) y=artg

44. a) y= 3% :

x” —4x° +1

B) y=Inarctg+/x—1,

0) y= (3““ > —cos’ 2x)3 ,

2 —x?
r) y=In’ ,
)y x* —6x

1) y=(2x +3)"

6) y=2= + 11+ )],

3x? +2
X +2x

x2

r) y=In* , n) y= (1 + cos x)

0) y= (3““3" +sin’ 3x)3 )

.- 4
,0)y= (2"”“‘“ + arccos x) ,

2x? =2
x® =3x
57

1) y=In; , n) y= (x2 + l)mtgx



4x

45 a)F #,
AVx +5x" -2

B) y:e arctgzx/ 2x-1 ,

4x+1

46. a) y=— 1
Vx? —16x-2
B) y=arcsin/1—4x” ,

2x-3

47. a) y= —,
Vx? +4x-3

B) y=Insin (2 . ),

3x-8

48. a) y= ——,
Vx? +3x-4

arcsin~/ 1-x

B) y=¢ :

3x+2

49. a) ym————,
Vx? +3x+1
B) y:arctgz—x,
l-x

5x—-2

50. a) ym———,
Vx?+5x-1

B) y:earctgm ,
51, a) y=——2X 7

Jxt+8x—14

6) y= (Sthx _ x2)3 ,
2
r)y=In"*, /;4_—41;; , 1) y=(arcsin x)\/:
6) y= (4tg\/; + \/;)3 ,

2
3—x x2

1) y=(x +sin x)

r) y=In’ ,
)y= x* —9x

&) y=5"> _tnf1 +4x”))

4 —3x?
r) y=In’ ,
)y= x> —4x

1) y=(tg2x)**

0) F(2°°52x +sin’ )c)3 ,
2
r) y=In 4\/—§ ., my=(een)e
x  —15x

0) y= (2%'3’“ —sec 3x)5 ,

x2
r) y=In"* _ >3 n) y= (1 + l)
X

x> —4x+6

0) y:(3°°52x +cos’ x)4 ,

5—4x 2+/x
r)y=In,|———, =(arcsinv/x
Y o0 Y | o)

6) y= (5"’g2" +cos ech)3 ,
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1
B) y=Inarccos —,
X

3x—4

52.a) ym——,
Vx?+9x—6

2_
r)y=ln® |2 =1

— 2 cos 2x
4 11 P y=(182x)

0) y= (5 X cos 2x)3 ,

3
- 2 arcsin x
B) y=Incos(e ), r) y=In’ j; E I[)F(l—xz)
SX + 4 __ |~ arcsinx 2
53.8) y=————— 6) y= 2" —V1-27 ],
Vx©—=5x-2
arci X’ 3X2 - 2 sin 4x
B) y=¢ GRS , r) y=In’ I n) y=(ctgdx)™*

3x-1

54. ) ym—F/—,
WxP +9x -1

1
B) y=Inarccos ,
\2x
2x-3

VX —8x+4 ,

55.a)y=

1
B) y=Inarcctg —,
X

2x+1

56. ) ym——,
Wxt+6x+1

recjs\ 1-x°
B) y:e arccjs X ,

dx+3

57. a) ym=——,
xt —4x-1

B) y=Intge 2 ,

5x—6

58.a) ym——,
x4 5x-2

6) y=[3=>* + n(1+ 4x* [,

3x? -4
3x* +4

r) y=In

)tg 2x

, n) y= (sin 2x
0) y= (4’*”” - tg2)c)5 ,

4
-3

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

) y=(x4 +1)l/x
0) y= (5’g2x +sec’ x)B,

3x+1
3x—1"

)tg2x

r) y=In’ 1) y=(cos 2x

6) }_(Zf B 1—x)4,

2x* -3

r) y=In* , 1) y= (ctgx)Sinz )

3
9

0) y= (3 € 4 Insin x)
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2 X
B) y:e arcctg«/m , F) y:1n3 iiz ti , I[) y:(\/;_i_ij

3
59, a);:—z’i L 6);:(4“°°°52x—\/1—4x2)!,
VX' +2x

1—x?

x3 _3x , Il) y:(ctgx)secx

B) yzlnarcsini , r)y=

N

x> =10

60. a) y= ——,
Vxt —8x

1 10 -3x? !
B) y=Intg—, r) y=In’ , 0 y=(x+Inx)""
) y-lntg — ) y=lny S — ) y=(x+1Inx)

B 3agauax 61-80 HaiiTi HeolnpeneeHHbIE UHTETPAJIBI.

0) y= (6”6”“” * +arcctg 3x)4 ’

3x* +14x+37 i 6).[ x2dx
(x=1)(x* +4x+13) Ja—

2x* +9x° +3x2 +27 dx
] 6) |

61.a) '[ B)I6x2arctg2xdx

62.a dx, . B) |xIn(x*+2)dx
) x* +6x° +9x O+ W9 +x° )'[ ( :
7x* +40x -96 dx
63.a dx, 0) | ———, B) | x?cos4xd
)'[2x4+5x3—12x2 g )J.x«/xz—16 ).[x i

4x* —4x> +x7 +5 1-x?
64.a dx, o dx, B) |arccos4xdx
)'[ 4x° +4x* +5x )'[ x’ )-[
x+2 dx
65.a) | ———dx, 0) | ——, B) | (x” +1)sinxdx
: '[(2X+3)(x+1)2 : Ixlexz —4 : I( )
3 [ 2
66.a) [—o g, 6) [ % ax, B) [ sinxdx
(x—=2)"(x"+4) X
5d :
67. a) J.%, 0) .[ X dx , B) Iarccos 3xdx
x'+2x°5x O—x*W9—x
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dx 2 -3x
68. ) jmdx 6) Im, B) J‘ dx
3
69. a) .[ d); , 0) I xd , B) J.e’zx cos xdx
2x-1)(8x* —4x+1) (4—x*Wa—x2
34dx dx )
70.a , 0) | —————, x°cos—dx
e )Ix4\/x2+4 )]
x*+5 x—1 dx
71.a dx , 0) | ———dx B -
)J.2x3—x2—10x )I«/4x2—4x+3 )J.l+s1nx
72.0) | 20dx [ Ax+5 Ii
' (x+4)(x* +4x+20)’ J11=20x — 4x2 sin® x
2 —
73-3).[ 3x2 2 dx | 6) J- 6x—5 . )J-smx
(x+3)2x" -3x-2) 9% +6x—2 cos’ x
4 3 2 _
74. a) J‘Zx 8x +9x +4dx, 0) I 2x 1 dx, B) Jctg“xdx
X' +4x* +4x S5 +12x —9x2
75. a) .[ 9jcdx , 0) J‘$dx, B) Il6sin4xcos4 xdx
(x=5)(x"+2x+10) Vax* +12x+7
4x-3 3x-4 dx
76.a) | ———dx, 0 dx, B) |——
) j96(296—3)2 ) I\/21+12x—9x2 ) I4—5008x
2d.
77. a)J. al , 0) Ide, B) Jcos4xsin3xdx
16x" 1 Ox* —12x+5
2x*+4 x+5
78. a X, ) B) |tg*xdx
B ey i oo L
Sdx x+3 dx
79.a , §)
)-[(x+1)(2x2+2x+5) )Iq/x —x+1 J.3sin)c+4cosx+5
2x° -2x" +4 2x+3 cos’ xdx
80.a) | ——F———dx, 0 B) | ——
)T & B Noereciad s

Hnouesuoyanvnoe oomauinee 3aoanue no pazoeny «nemenmol meopuu 6eposAmHocmenl

U Mamemamuy4eckoiu CmamucmuKu)
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B 3agauax 81- 85 ucnonb3oBats popmyny bepHyiiu s onpeseneHus BeposTHOCTEH
MOSIBJICHUS COOBITHS IIPU TOBTOPEHUH UCIIBITAaHUH.

81. BexoxkecTs ceMsiH JaHHOTO pacTeHus coctasisieT 90%. HaliTu BEposITHOCTB TOTO, 4TO
U3 YETBIPEX MOCESIHHBIX CEMSIH B30IIyT: a) Tpu; 0) HE MEHee TpeX.

82. B xJ10nK€e 4MCII0 JJIMHHBIX BOJIOKOH cocTaBisieT 80%. KakoBa BeposITHOCTb TOTO, 4TO
Cpeny B3AThIX HayJauy 5 BOJIOKOH JJIMHHBIX OKaXETCs: a) TpH; 0) He Ooee ABYX.

83. IlpuHuMas BEpOsITHOCTh POKACHUS MaJbUuMKa U JEBOYKH OJIMHAKOBBIMHU, HAUTH
BEPOSITHOCTb TOTO, YTO Cpe/ii 6 HOBOPOXKAECHHBIX: a) MaJIbuMKa; 0) He Oosee AByX AEBOYEK.

84. B HekoTopoM Bosioeme kapiibl cocTaBiisitoT 80%. Haiitu BepossTHOCTB TOTO, 4TO U3 5
BBUIOBJICHHBIX B 3TOM BOJIOEME PBIO OKaKeTCs: a) 4 Kapma; 0) He MeHee 4 KapIioB.

85. I[Ipubop cocrout u3 4 y310B. BeposTHOCTh O€30TKa3HOW PabOTHI B TCUCHUE CMEHBI
JUTS Kak10ro y3ita paBHa 0,8. V37bl BBIXOSAT U3 CTPOS HE3aBUCUMO OJIUH OT Apyroro. Haiitu
BEPOSTHOCThH TOTO, YTO 32 CMEHY OTKaXYT: a) 2 y3ja; 0) He MeHee 2 y3JI0B.

B 3amavax 86-90 ucnonb3oBaTh aCUMITOTHYECKYIO popmyiy [TyaccoHa aiis onpenencHus
BEPOSITHOCTEH MOSABICHUSI COOBITUS TP MOBTOPEHUU UCIIBITAHUH.

86. Cemena conepxat 0,1% copHsikoB. KakoBa BEposSTHOCTH IpH cilydyaitHOM 0TOOpe
2000 cemsiH OOHAPYKHUTh 5 CEMSIH COPHSIKOB?

87. BeposiTHOCTB MOsiBJICHUS OpakoBaHHOM fetanu paBHa 0,008. Haiitu BeposTHOCTB
Toro, 4To U3 500 ci1y4aifHO OTOOPAHHBIX JeTalei OKaXeTcsl 3 OpaKOBaHHBIX.

88. YcrpoiictBo cocrout u3 1000 a51eMeHTOB, pabOTAIONIMX HE3aBUCUMO OJIUH OT
apyroro. BeposiTHOCTh 0TKa3a JIF000T0 3JieMeHTa B TeueHue yaca pasHa 0,002. Haiitu
BEPOSITHOCTB TOT'O, UTO 3a Yac OTKAXYT 4 3JIEMEHTA.

89. Knura m3gana tupaxom B 50 000 sx3emMIuisipoB. BeposiTHOCTh TOTO, UTO B KHUTE
umeercs nedext opomropoBku pasHa 0,0001. HaiiTi BeposSTHOCTH TOTO, YTO THPAXK COAEPKUT 5
HeNpaBHJILHO COPOIIIOPOBAHHBIX KHUT.

90. BeposTHOCTH BEDKMBaHUA OaKTepHil IOCIe paJioakTUBHOrO o0iryueHus pasHa 0,004.
Haiitu BeposTHOCTB TOr0, 4TO Nocie oOmyuenus uz 500 6akrepuii octaHercst He MeHee 3
OakTepuil.

B 3agauyax 91-100 naHo, 4To Ha TPAaKTOPHOM 3aBOji€ pabounii 32 CMEHY U3TOTOBIISET N
neraneil. BeposTHOCTb TOro, UTO JA€Tallb OKAXKETCS MEPBOro copta paBHap. KakoBa BepoSTHOCTD,
4TO JieTajel IepBoro copra OyneT 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, m=370.

96.1n=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.

B 3agauax 101- 120 3agan 3aKOH pacipeaeieHus ciydaiiHON BeTMYuHbl X (B EPBOM
CTpOKE TaOIHIIBI JaHBI BO3MOKHBIE 3HAYEHUS BETMUMHBI X, @ BO BTOPOH CTPOKE yKa3aHbI
BEPOSITHOCTH P 3TUX BO3MOXKHBIX 3HAUCHHIA).

Haiitu: 1) marematuueckoe oxkunanue M(X); 2) nucniepcuto D(X); 3) cpennee
KBaJIPAaTUYECKOE OTKIIOHEHHE O .
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101. 23 25 28 29

03 02 04 01

X
p
102. X 17 21 25 27
p 02 04 03 0,1
103. X 24 26 28 30
p 02 02 05 01
104. X 12 16 19 21
p 00 05 03 01
105. X 25 27 30 32
p 02 04 03 0,1
106. X 30 32 35 40
p 01 05 02 02
107. X 12 14 16 20
p 0ol 02 05 02
108. X 21 25 28 31
p 01 04 02 03
109. X 60 64 67 70
p 01 03 04 02
110. X 45 47 50 52
p 02 04 03 0,1
111. X 46 49 51 55
p 02 03 01 04
112. X 18 22 23 26
p 02 03 04 01
113. X 78 80 84 85
p 02 03 01 04
114. X 37 41 43 45
p 02 01 05 02
115. X 25 28 30 33
p 0,1 02 04 03
116. X 56 58 60 64
p 02 03 04 01
117. X 31 34 37 40
p 03 05 01 0,1
118. X 17 20 23 27
p 0,1 04 03 02
119. X 28 32 34 36
P 0,1 02 02 05
120. X 35 39 42 46
p 01 03 02 04

4.2 Ilpoueaypa u olleHOYHbIE CPEACTBA /sl IPOBeeHUs TPOMEKYTOUHOM ATTeCTALUH
4.2.1 3auer
3ager sBisercss (opMON OLEHKM KayecTBa OCBOCHHUS OOydYaromMMCS OCHOBHOMN
npodeCcCHOHATBLHON 00pa30BaTEILHOM MPOTpaMMBI 0 pasjiesaM ITUCHUIIUHEL [1o pe3ynbpratam
3ayeTa 00y4JaroleMycsl BHICTABIISIETCS OL[EHKA «3aUTEHO» UJIH «HE 3aU4TEHO.
3a4eT NPOBOAMUTCS IO OKOHYAHWU UTCHUS JIEKIUH W BBIIOJHEHHUS J1a00paTOPHBIX
3aHATHHA. 3a4eT MPUHUMAETCS IpernojaBaTeseM, MPOBOAMBIIMM JIa0OPATOPHBIC 3aHSATHS, WU
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YUTAIOMIMM JIEKIIMU 110 JaHHOW TUCHMIUIMHE. B ciydae OTCyTCTBUS BEyIIEro MpernojaaBaTess
3a4eT NpUHUMaeTCs IperojaBaTeieM, Ha3HaUeHHBIM PaclopsKeHUEM 3aBeyrouiero kadeapoi.
C paspemieHus 3aBeayromiero kadeapoil Ha 3ayeTe MOXKET IPUCYTCTBOBATH IPENOjaBaTellb
Kadeapol, MPUBICUYSHHBIN /151 TOMOIIM B IIPUEME 3a4eTa.

[IpucyrcTBue Ha 3auere mnpenojgaBaTeneil ¢ Apyrux kagdeap 0e3 COOTBETCTBYIOIIEIO
pacropsKeHUsl peKTopa, MpopeKTopa Mo y4eOHOM M BOCHHMTATENbHONPAOOTE WM 3aMECTHTEINS
JUPEKTOpa UHCTUTYTA MO yueOHOH paboTeHe N0IMyCKaeTcsl.

dopma npoBeneHus 3ayera (YCTHBIM ONpOC, TECTUPOBAHUE) ompenensercs kadenpoil u
JOBOJIUTCS JI0 CBEJICHUsI 00YJaOIINXCS B HaYajIe ceMecTpa.

Jnst mpoBeseHUs 3adeTa BEAYIIMH MpernojaBaTeilb HaKaHyHE IOJydaeT B CeKpeTapuare
IUPEKTOPaTa3aueTHO-IK3aMEHAIIMOHHYIO BEJIOMOCTb, KOTOpas BO3BpAllaeTcs B CEKpeTapuar
M0CJIe OKOHYAHUSI MEPOIPUSTHS B ICHB MPOBECHUS 3a4eTa WIH YTPOM CIIETYIOLIETO THS.

OOyyaromuyecs: IpH sIBKE Ha 3a4eT 0053aHbI KIMETh MIPH ce0€ 3a4ETHYIO0 KHIKKY, KOTOPYIO
OHU TIPEIBSABIIAIOT MPETOIaBaATENIO.

Bo Bpems 3adera oOyd4aromyecs MOTYT TIIOJIb30BaThCs, C pa3pelIeHUs BeIYIIEro
MpernojiaBaressi, CIOPAaBOYHOM MW HOPMATHUBHOM JIUTEpAaTypoil, JPYrUMHU TMOCOOMSIMH U
TEXHUYECKUMH CPEJICTBAMHU.

Bpems moaroroBku oTBeTa B yCTHOW (hopMe mpu caaue 3adera JODKHO COCTaBIATH HE
MeHee 20 MUHYT (I10 KEJIaHUI0 00YYaroIIerocss OTBET MOXKET ObITh JOCPOUYHBIM). Bpemst oTBeTa -
He 6onee 10 MUHYT.

[IpenomaBarento MpemOCTaBIsIETCS MPaBO 33/JaBaTh OOYYAIOIIMMCS JOTIOJHHUTEIbHbIC
BOIIPOCHI B paMKax MPOTrPaMMbl AUCIUILIHHEI.

KayecTBeHHas OIIEHKa «3aUTEHOY», BHECEHHAs B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb U
ABJISIETCS Pe3yJIbTaTOM YCIIEIIHOTO YCBOCHHUS MaTepuania.

PesynpTar 3auera B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTHBBICTAaBISAETCS B JEHb
IIpOBEJIeHUs] 3adeTa B MPUCYTCTBUHM camoro oOydaromerocsa. [IpemomaBaTenu HecyT
[IEPCOHAIbHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTb M TOYHOCTh BHECEHMs 3amucel o
pe3ysibTaTax NPOMEXYTOUHOM aTTECTalllU B 3a4€THO-9K3aMEHALIMOHHYIO BEZIOMOCTb.

Ecnu oOyuaromuiics sIBUJICS Ha 3a4eT U OTKA3aJICs OT NMPOXOXKJICHHS aTTeCTallMM B CBS3U
C HEMOArOTOBJICHHOCTBIO, TO B 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTb €MY BBICTABIISIETCS
OLIEHKA «HE 3a4TEHO».

HesBka Ha 3adeT oTMeuaeTcss B 3au€THO-3K3aMEHAIIMOHHOH BEJOMOCTH CJIOBAaMM «HE
SIBHJICS).

Hapymenue JUCIUTUTAHBL, CIMCBIBAHUE, HCIIOJIb30BaHKE o0yJaromumMucs
HEPa3pEeIICHHbIX TeYaTHBIX W  PYKONHCHBIX  MaTepHalioB, MOOWIBHBIX  Telie(hOHOB,
KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JAPYTUX BHJOB JIMYHOU
KOMMYHMKAllUOHHOM M KOMIIBIOTEPHOH TEXHMKM BO BpeMs 3aueTa 3alpelieHo. B ciydae
HapyILIEeHUs 3TOro TpeOOBaHMs MpenoaBareslb 0043aH yAaIUTh 00y4yarollerocst U3 ayJuTopuu u
MIPOCTABUTH EMY B BEIOMOCTH OLIEHKY «HE 3a4TEHO.

OOyuaromumMmcsi, He CIAaBIIMM 3a4eT B YCTAHOBJIEHHBIE CPOKH IO YBOKUTEIHHON MPUYMHE,
WHIUBUAYaIbHBIE CPOKM TPOBEACHUS 3aueTa ONpPEACSIOTCS 3aMecTUTeNeM AMPEeKTopa
WHCTHUTYTA 0 y4eOHOM padore.

OOyuarommuecsi, UMEIOIINE aKaJeMHUYECKYI0 3aJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
ompenensieMple YHHUBepcuTeToM. MH(popManus o JUKBUAAIMH 33J0KEHHOCTH OTMEYaeTcs B
HK3aMEHALMOHHOM JIUCTE.

JlonmyckaeTcs ¢ pa3pelieHus 3aMeCTUTENsl AUPEKTOpa WHCTUTYTa Mo y4eOHOW pabore u
JOCpOYHasl cjaya 3a4eTa C 3aluChI0 Pe3yabTaToOB B AK3aMEHAIIMOHHBIN JIUCT.
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WHBanuapl 1 ML0a ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI MOTYT CIaBaTh 3a4€ThI
B CPOKHM, YCTaHOBJICHHbIC HHJIUBUAYAJIbHBIM Y4e€OHBIM IUIAaHOM. VHBanuael W JuLIa C
OTrPaHWYECHHBIMH BO3MOYKHOCTSIMU 3/I0pPOBbSI, UMEIOIIHME HApYLICHUsS ONOPHO-IABUIATEIBHOIO
amnmapara, JIOIYCKAalOTCS Ha AaTTECTALlMOHHBIE HCIBITAHUS B CONPOBOKICHHU ACCUCTEHTOB-
COIIPOBOXKIAIOIIUX.

[Tpouenypa nmpoBeneHUs IPOMEXYTOUHON aTTECTAlUU AJIsl OCOOBIX CIIydaeB M3JI0)KEHA B
«[lonoxkeHnn O TEKylEeM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTecTaluuu
obyuaronuxcs no OIIOII GakanaBpuara, cnenuanutera 1 Maructparyps» @I'bOY BO OxHo-

VYpansckuii 'AY.
IIkana ¥ KpUTEPUU OLICHUBAHUS YCTHOT'O OTBETA 00YUaIONIErocs MPEICTaBICHbI B TA0JINIIE
MIkana Kpurepuu ounennBanus

oOydJaromuiics MOKa3pIBa€T 3HAHUE MPOTPaMMHOrO MaTepHana, yCBOGHHE OCHOBHOH U
JIOTIOJIHUTENBHOM JINTEpaTyphbl, PEKOMEHIOBAaHHOH IPOrpaMMON IUCLUIUIMHBI, YMEHUE
IPaBIIBHO HPUMEHUTH YCBOCHHBIC 3HAHHUSA AN OOBSCHEHUS SBICHHH M MPOLECCOB,
BlafeeT HaBbIKAMH pPabOTBHI C HM3MEPUTENBbHBIMH IMPHOOpaMH (JOMyCKAeTCsl HaaudHe
MAaJIO3HAUUTENNBHBIX OMNOOK MIIM HEAOCTATOUHO ITOJTHOE PACKPHITHE COAEPKAHUS BOIIPOCA,

OlLIeHKa «3a4TCHOY
WX TOT'PCIIHOCTD HEIPUHIUITHAJIIBHOT'O XapaKTE€pa B OTBETC Ha BOHpOCBI).

I[OHOJ'IHI/ITGHLHI)IM YCJIOBHUEM TOJYYEHUSA OLCHKU <«3a4YTCHO» MOIYT CTaThb XOpOMNINEe
TIOKa3aTeJINn B XOA€ MMPOBCACHUA TEKYIIETO KOHTPOJIA U CUCTEMATUYCCKasA aKTUBHAA pa60Ta
Ha 3aHATUAX

oOydarolmuiicss MOKa3pIBa€T MPOOENbl B 3HAHMSAX, YMECHUSX W HAaBBIKAX HPHUMCHCHUS
OIleHKa «HE 3aYT€HO» | OCHOBHOTO TIPOTPaMMHOTO MaTepHana, INPHUHIWIHATGHBIC OMMOKH TPH OTBETE Ha
BOIIPOCHI

OLeHOYHbBIE CpeacTBa

IlepeyeHb BOIPOCOB K 3a4eTy
1.ITonsiTue matpuipl. Buasl matpui.
2.0OnpeaenuTenu 2-ro U TPETHETO MOPSAKA.
3.CpoiicTBa OIpeeIUTEICH.
4 MuHop. Anrebpandeckoe J0MOJTHEHHE.
5.CucteMsbl TMHEHHBIX ypaBHEHUH. OCHOBHBIE TTOHATHS.
6.Meton ['aycca /i penieHui ciucTeM JIMHEWHBIX YpaBHEHHH.
7.Meton Kpamepa amst perieHuii CUCTeM JIMHEHHBIX YpaBHEHUH.
8.Ilonstie oOpatHOit MaTpunel. Haxoxnerne oOpaTHOH MaTPHUIIEL.
9. Pemrenne cucteM ITMHEHHBIX ypaBHEHUI METOIOM 0OPATHBIX MATPHIL.
10.ITonarue ¢pynkun. O6nacts onpenencHus. [Ipumepsl.
11.06macth 3HaueHnii. CiocoObl 3aganus GyHKIu. [Ipumepsl.
12.OnemenrtapHble GyHKIMHN U uX rpaduxu. CBoiicTBa rpaduKoB.
13.CpoiictBa ¢ynkiun. [Tpumepst.
14 .ITonsTHe mpeaena B TOUKe, OECKOHETHO yIaJCHHON TOUKE.
15.beckoHe4HO Maibie (DYHKIIUU U UX CBOWCTBA.
16.beckoHedHO OonbIKe GYHKIUU U UX CBOWCTBA.
17. Teopema o npesesie CyMMbl, IPOU3BECHUS], YACTHOTO U CTENICHHU.
18.IIpaBuia pacKpbITUSI HEONPEIEIEHHOCTEH.
19. TlepBblil 3aMedaTenbHbII Npenen. IIpuMepslt.
20. Bropoii 3ameuarenbHblil mpenen. IIpuMepsl.
21. TTonstre Mpou3BOAHON. ['ecOMETPUUSCKUI U PU3HMUESCKHIA CMBICI POU3BOIHOM.
22. OcHoBHBIC npaBmiIa quddepeHnnpoBaHs.
23. OcHOBHBIE (HOPMYIBI TUPHEePEHINPOBAHHMS.
24. Ipon3BojHas cnoxHOH QyHKIuH. IIprMepsL.
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25.CBs3b IpOU3BOJHON C MOHOTOHHOCTBIO. IIoHATHE MakCUMyMa M MUHUMYyMa (YHKIIUH.
26. MHTepBabl BBITYKJIOCTH U BOTHYTOCTH rpaduka (yHKIHIO.

27.Touxn neperuda rpaduka Qyskium. Heo6xoaumoe ycmoBue CymecTBOBAHHS TOUEK Ieperuoa.
28 .IlonsaTHe QPyHKINH HECKOIBKHUX NepeMeHHbIX. O0macTs onpeaenenus. [Ipumepst.
29.YacTHble IPOU3BOAHBIC IIEPBOTO MOPSAKA (PYHKIINHE HECKOIBKIX IICPEMEHHBIX.
30.YacTHble MPOU3BOIHBIE BTOPOTO NOPSAAKA GYHKIIMU HECKOJIBKUX TEPEMEHHBIX.
31.OkcTpeMyMbl PYHKIIUU ABYX MIEPEMEHHBIX.

32 Tuddepennnansusie ypaBaeHus. Bugpl.

33.Pemenne nu¢pepeHINanbHBIX yPAaBHEHUH IEPBOTO MOPSIIKA.

34.Pemenne nuddepeHuanbaeIX ypaBHEHHIT BTOPOTO MOPsIIKa.

35. Ionsarue nepBoobpazHoit GpyHKImMHU. [IpumMepsL.

36. IlonsiTue HeonpeaeneHHoro nurerpana. CBoicTBa.

37. HenocpeacTBEHHOE UHTETPUPOBAHUE B HEOTIPEAEIEHHOM UHTETpAE.

38.MeToxa HHTErpUPOBaHUS 3aMEHOM IEPEMEHHBIX B HEONIPEIECICHHOM HHTErpae.

39.MeToa UHTErpUPOBAHUS MO YACTSAM B HEONPEEICHHOM HHTErpare.

40. ITonsarue onpeneneHHoro uHTerpana. CBoicTpa.

41. 'eomeTpHUdeCcKUii CMBICT ONIPEEIEHHOTO HHTETpana.

42 HenocpenCTBEHHOE HHTETPUPOBAHKE B ONPEETIEHHOM HHTETpaJe.

43.MeToJ UHTETPUPOBAHUS 3AMEHOM NIEPEMEHHBIX B OIIPEJEICHHOM UHTErpae.

44 MeToJ UHTETpUPOBAHUS 10 YACTAM B ONPEAEICHHOM HHTETpalle.

45. IIpunoxeHne OnpeIeIeHHOr0 HHTETpaJla K BBIYMCICHUIO TUIOIMAieH MIoCcKuX (uryp.
46.ITonsTre coObITHSA, UcTIbITaHUA. [ToHATHE caydaiiHOrO coOBITHA. [IpHMepHI.

47. Bunpl cinydaifHbIX cOOBITUH. [Ipumepsl.

48. Kiaccrgeckoe omnpeieNieHie BEpOSTHOCTH CIydaifHoro coObrtisa. CBOCTBA BEPOSTHOCTH.
49. IlonATUE OTHOCUTENBHOU 4aCTOThl. CTaTUCTUYECKOE OIPEAEICHUE BEPOSATHOCTU. CBONCTBO yCTOMYHBOCTH.
50. ITonsiTHe CyMMBI CiTy4aifHbIX cOObITHIA. Teopema 0 BEpOSTHOCTH CyMMBI HECOBMECTHBIX COOBITHH.
51. IlonHas rpynna cOOBITHIA.

52. IIpoTHBOTIONIOKHBIE COOBITHS.

53. BepoATHOCTb MOSABIECHUS XOTs Obl OJJHOTO COOBITHSL.

54. 3aBucuMbIe COOBITHS. Y CIIOBHAS BEPOSITHOCTD. [IprMepsl.

55. TeopeMa 0 BEpOSITHOCTH MTPOU3BEACHUS 3aBHCUMBIX COOBITHIA.

56. JluckpeTHbIe ciydyaiiHbIe BETMYHUHBI.

57. HenpepbIBHBIE CiTy4aiiHble BEIMYHHBI.

58. 3akoH pacmnpeseneHusa. MHOrOyroJabHUK pacipeaeneHHts.

59. YucnoBble XapaKTEpUCTUKH AUCKPETHBIX CIy4aliHbIX BEIMYHH U UX CBOICTBA.
60.HopManbHblil 3aKOH pacnpeeIcHUs HEIPEPBIBHON CIIy4alHOM BEIUYHHBL.

y(x)=x" —-3x-1

61. Haiit npou3BoaHy0 (HyHKIUN

62. Haiitn nponssomyio pyskmmu Y = COS(2X - 3)

63. Haittu mpomssoxnyio pyskmun Y — X €

2
64. Haiitu yrmoBo#t ko3(¢unueHT KacaTenbHOH K rpaduky QyHKIUN y =X + Zx _4 B TOUKE

x+3
-2

66. HaifTi TOuKy MakcuMyMma QYHKIHH ¥ = 2X — X°.

x2

67. Haittu mpousBoanyo Gysnkimn f(x) = e

65. Haittu mpou3BoaHy0 QYHKIHH

68. Haiit mpou3BoaHyto GyHKIMU y = (X + 2)e*.
69. Haiitu npousBoanyo Gyakimu f(x) = Ln2x.
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: lim
70. Haiitu npenen el 3 _ Ay
2
x° -9
71. Haiitu npenen Y3 3(X . 3)
. sIn2x
lim
72. Haiitu npenen =0 5x
’ 1-2x> +3x
73. Haiitu npenen 1m
PN X 4 —3x + x7
2x
74. Haiitu mipenen %ﬁf 1+ Z
. x*=25
75. Haiitu npenen lx’i’g/l 2(X . 5)
-1 1 I -3
76. Haiitu cymmy matpuiy A= , B=
yMMY MaTp 0 4 ) 5
-1 1 1 -3
77. Haiitn npou3sBeeHIEe MaTpHIl A= 0 4 B= ) 5
75, Hai A(l OjB (3 Oj
. Haiitu paznocts matpuny, A = , b=
-2 4 1 -2
9 1
79. Bb4uciuTh OonpeneuTeb 3
x+2y=-3
80. Pemuth cucteMy ITMHEHHBIX ypaBHEHUN 3 ) 5
X+ 2y =
4 0 1
81. BoruucnuThb onpenenuTens 0 -1 0
3.0 2

82.Pemmth cucTeMy JIMHEHHBIX YpaBHEHHMA

X +x,+x;=4
X, —x;=-1

-x,+x;,=0

83. Haiitu HeonpesiesieHHbII HHTErpa j (4 sin x — cos x )dx

84. HaiiTu HeonpeneneHHbII HHTETPall I

dx
vax+1
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y 3 , 2
85. Haiitu mepBoobpasnyro st ¢pynkud f (x) = ? X —-x" = ?
86.13 ypHBI, B KOTOpON Haxo#iTcst 5 OeNbIX M 8 depHBIX MIAPOB, BBIHIMAIOT HayAady OAWH map. Haiitu
BEPOSITHOCTB TOTO, YTO ITOT MIap OyeT OesbIM.
87.]IBa cTpeska MPOM3BOAAT MO OJHOMY BBEICTpeny. BeposTHocTu momajaHus B Ledb Ui MEPBOTO U BTOPOTO
ctpenkoB paBHa 0,8 1 0,4 coorBeTcTBeHHO. HaliTt BEpOATHOCTH TOTO, YTO B IIETh MOMAAyT 00a CTpernKa.

88.3akoH pacnpesienenus BepOATHOCTEH ciydaiinoil Benuuunbl X 3ajaH Ta0nuLel, HaliT BepoaTHOCTh P,

X 2 5 8

P 01 | p, | 06

89. Jlan 3aKOH pacIpeneleHUusl BEpPOATHOCTEH  JUCKPETHOH ciydaiiHoM Benuuunsl X. Haiitu 3Hauenue a,
JUCIIEPCHIO U Cpe/IHEE KBAIPaTHYECKOE OTKIOHEHHE.

X 1 2 3 4

P 02 a 03 0.2
90. HaiiTu BEpOSITHOCTb TOT0, YTO JHHU POKICHUS Y ABYX CIlydalHBIX JIIOJEH NIPUIYTCS HA OAUH MecAL roJa.

TecroBble 3a1aHu K 3a4eTy
Kpurepun oneHku oTBera JOBOIATCS 10 CBEICHHsI OOYYaIOLIMXCS A0 Hayajla TECTUPOBAHMSL.
Pe3ynpTar TECTUpOBaHUS 00BSBISETCS 00YUAIOLIEMYCsl HEIOCPEACTBEHHO IOCIIE €r0 CIAYH.

Ikana Kpurepuu oneHnBanust
(% npaBHJIBHBIX OTBETOB)
OneHka 3a4TeHO 50-100
OreHKa HE3aUTCHO Mmenee 50

Pa3nen DiieMeHTHI JTUHEHHO anredpbl
1. TpeyrosbHast MaTpUlla UMEET BUJ. . .

2 00 4 1 3 1 0 111
a)|0 3 0 6)[0 2 1 B) |0 1 r)|1 1 1
0 0 4 0 0 1 0 0 1 111
2. JluaronanbpHas MaTpHila IMEET BU]I. ..
2 00 4 1 3 1 0 111
a)|0 3 0 6)[0 2 1 B) [0 1 |l 11
0 0 4 0 0 1 0 0 1 111
3. Onpeaenurenb 34 paBeH...
a)-10 0) 10 B) 2 r) 1

0 -1 0 3
4. lanbl MaTpuiel A = (2 4 j uB= ( | 2] . Torna matpuia 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 41 paBeH 0 mpu cpaBHOM ...

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

6. [Hanel matpuubsl A, B u C pa3zmepa 2x3, 3x2, 3x3 coorBercTBeHHO. llocne ymHOXeHUS
MaTpHIbl OyIyT UMETh pa3Mmep. ..

a)[A-B]=3x3 0)[A4-C]=2%3 B) [C-B]=3x2r)[B-A4-C]=3x%2

7. Ilpy yMHOXKEHUH JIBYX MaTPUI] TOJDKHO COONIIONATHCS YCIOBHE, YTO YHUCIIO. ..

a) CTPOK MEPBOM MATPHIIBI PABHO YUCITY CTOJIOI[OB BTOPOI MaTPHIIBI

0) cTO01IOB MEPBOI MAaTPUIIBI PABHO YKHCITY CTOJIOIIOB BTOPOI MATPHUIIBI

B) CTOJIOIIOB MEPBOI MaTPUIIBI PAaBHO YUCITY CTPOK BTOPOH MaTpPHUIIBI

') CTPOK MEPBOM MaTPHIIbl PABHO YUCITY CTPOK BTOPOW MaTPHIIbI

1 0 6 4
8.JlaHbl MaTpUIBI AZ( J )54 BZ[ 3J . Torna onpenenurens npousBeaeHus Matpuil det(AB)

0 5 4
paBeH. ..
a5 06)18 B0 1)l0
4 -5 4
9. Ob6paTHast MaTpuna kK MaTputie 4 =6 S5S—« 12| He CyIecTBYeT IIPH 0., PABHOM. ..
1 3 2
(BBEIUTE OTBET)
1 1 1
10. Cuctema NMMHENHBIX YPaBHEHUN ¢ OCHOBHOM Matpune A =1 0 —1| u BeKTOpoM
0 -1 1
4
MpaBbIX YacTei E = -1 HMeeT BUII...
0
X +x,+x;,=4 X +x,—x;=4 X, —x, +x;=4 3x, =4
a) 4x, —x; =-1 0) i—x,+x;=-1 B)<{—x,+x;=-1 1)<2x,=0
-x,+x;,=0 x,—x;,=0 X, —x;=0 2x, =-1

11. Ecniu Bce a1eMEeHTBI OPEISIUTENSE BTOPOTo MOPsA/IKa YMHOXKUTh Ha 4, TO HOBBIN
OTpeNeIUTeNb OyeT O0NbIIIE UCXOIHOTO ...

a) B UeThIpe pasza

0) B IECTHAAIIATH pa3

B) Ha YETHIpE

T') Ha IIECTHAIIATh

4a+1 0 O
12. Omnpepemurens | 0 -1 0/=0, npu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)—4 1)-025
1 0 3 0
13.  Hansl MmaTpuilsl 4 = (_ ) 4 ,B = (1 ~ 2] torna A-B paBHo....
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{2 n] [—z n} {—z n] {—z n}
ol-1 2] §l-3 4] ,Hl-16] -3 6

-3 5 7
14. Hana matpunia 4=| 6 —1 2| cymma aj;tay; paBHa...
8 -4 9
a) -3 0) 1 B) -1 r) -7
15.  Omnpenenurenb ! 1‘ paBeH...

a)23  6)8 B)-23 1)l9

16.  Ecmmu(x,,y, )- pelleHHe CUCTEMbI INHEHHBIX YpaBHEHUN
xX+2y=-3
3x+2y =35

TOTJa X, — ), PaBHO...
a)-0,5 0) 7,5 B) 0,5 r)-7,5

4 2

a){gj 6@ 8) )@ )(f]

Kk 4

21
a)8 0) -8 B) 4 r) 2

19. Jansr matpunel A, B u C pasmepa 4x2, 3x4 n 4x3 coorBercTBeHHO. [locine yMHOXeHUs

MaTpHIbl OyIyT UMETh pa3Mep. ..
a) [A-B]=4x4  0)[B-A] =3x2 B)[C-B-A]=3%4 r)[C-B] =4x4

-1 1 1
17.  Ecmm AZ( 0 j ,BZ( j , Torna MarpuiiaC = A - B umeer Buj. ..

18. Marpunia A= ( j HE UMeeT OOpaTHOM, TPHU K PABHOM...

20. YpaBHeHHE NIPIMON UMEET BUJ. ..

X
a)x"+y =R’ 0)y=kx+b B) y* = 2px r)—2+2)—2=1
a
21. YpaBHeHMe /MIca UMEET BUI. . .
2 2
X
a)x" +y =R’ 0)y=kx+b B) y* = 2px r)—2+2}—2=1
a
22. YpaBHeHHE TUIepOOIbl UMEeT BUA. ..
2 2 2 2
X x
)X +yY =R 6)y=kc+b Doy =l 0 =l
a” b a” b
23. YpaBHeHHe 1apaboJibl UMEET BUL. ..
2 2
x
a)x’+y =R’ 6)y=kx+b B) Y = 2px r)—2+Z—2=1
a

24. YpaBHEHHE OKPYKHOCTH UMEET BUJ. ..
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2 2

x
a)xz+y2=R2 0)y=kx+b B)y2=2px r)—2+Z—2=1
a
25. YpaBHeHME IPSIMOM, IPOXOIAIIECH Yepe3 ABE JaHHbIE TOUKU, UIMEET BUL. ..
a) Ax+By+C=0 ) it R A
Xo =X Vo™
B)y=kx+b ny-yr=kx-x)
26. O0miee ypaBHEHUE MPSMOI UMEET BH/IL. . .
a) Ax+By+C=0 6) 1 YN
Xo =X Vo™
B)y=kx+b Dy-yi=kx-x)
27. YcnoBue napauieIbHOCTH MPSMBIX. . .
1 1
a)k1~k2=O 6)1(1:1(2 B)k1:+— F)k]z——
kZ k2
28. YcnoBue nepneHANKYIIPHOCTH MPSMBIX. ..
1 1
a)k1~k2=0 6)1(1:1{2 B)k1:+— F)k]z——
k, k,
29. Ecmn a = (4;2;-2) wu b =(1;-3;1). Torna ckaisspHO€E IPOU3BEICHHUE ZZ paBHoO. ..
a) -4 0) -3 B)2 1)0
30. YriioBoii koaddurment npsmon 15x + 3y + 8 =0 paBeH ...
a)-5 0)3 B) -15 r)5

31. Koopaunata yo Touku A(S; yo; 1), npunamiexaiiei miockocta 2x —y + 9z — 15 =0, paBHa. ..
a) 4 0)7 B) 6 r)5

32. Janst Touku A(2; -3) u B(-4; 7). Torna abciucca cepenunsl orpe3ka AB paBHa...

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

33. YruoBoii koaduruent npsimond 28x +7y —4 =0 paBeH...

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

34. Pacctosiaue 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. KoHnamu orpeska SBISIOTCS TOUKH. . .
a) A(9,-7), B(-5,9) 0) A(L,5), B(5,9)

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

36. Ilpsamoit 2x—3y+6=0 npuHAAIEKUT TOUKA...

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

37. llpsimasi, meprneHauKyJIsipHas npsaMoil y= —x+ 4, uMeer BUL...

a)y=2x—4 0)y=x+3 B)y=—4x-1 T1))y=—x—4

38. Ilpsimast, mapauienbHast psMoil y= —x+4, UMEeT BH/IL. ..

a)y=2x—4 0)y=x+3 B)y=—4x—1 r)y=—x—4

39. Bekropst a =(2,—1,4) u b =(—6, A ,—12) napasienbHbl, TOrJja KOOpAXHATA A paBHa ...

a) 4 6) 3 B) —2 r) 6
40. Bexropst a=(4,6,—2) u b =(—1,3,,) nepneHAUKYISIPHBI, TOT/1a KOOPAUHATA A PaBHA..
a) 5 06) —6 B) 7 r) =5

41. Touka A(4,5) NpUHAAIEHKHAT MPSIMOH, 3aIaHHON YPAaBHEHHUEM ...
a) 7x—3y+6=0 0)8x —4y —5=0 B)2x+3y—21=0 r)3x —4y +8=0
42. Bextopsl a=(3, 2,—1) u b =(A,—8,4) mapaienbHbl, TOT1a KOOpAWHATA A paBHa...
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a) 3 6) —12 B) 14 r) —2

43. Bexropsl a=(4, 2,—1) u b =(\,—8,4) nepreHAUKYISAPHBI, TOTJa KOOPAMHATA A paBHA...
a) 5 6)7 B) 2 r) —6

44. Paccrostane mexny Toukamu A(5;12) u B(-7;3) paBHo. ..

BBEJIUTE OTBET

45. Ha TLI0CKOCTH BBEJICHA TTOJSIPHAs CHCTeMa KoopauHaT (p;@). YpasHeHne @ = 16 3agaer Ha
9TOM IIOCKOCTH. ..

a) J1Ba Jiyda

0) myu

B) OKPY>KHOCTB pajauyca 4 ¢ IEHTPOM B IOJIIOCE

I') OKPYXXHOCTb pajuyca 16 ¢ leHTpoM B MOJIr0ce

46.  OOwmMM ypaBHEHHEM IPSIMOM Ha MJIOCKOCTH SIBJISETCH. . .

ﬁ + l =1
a)3 12 0) y=—4x+12 B) 4x+y—12=0 r) y—4=-4(x-12)
47.  ]JlnuHa oTpeska, oTcekaeMoro npsmoi 4x+7y-20=0 na ocu Ox, paBHa...
a)6 0)5 B)20 r)7

2 2

48. Ecnu ypaBHeHHE 3IUIIca UIMEET BUL > + % =1, To IMHA ero OOJIbIIEH MOIyOCH
paBHa...
a)36 0)25 B)5 1)6
49.  Hanwi Touku A(2;3) u B(-6;5), Toraa koopauHATHI CepeuHbI OTpe3ka AB paBHHI...
Q) (-48)  0)(-28)  B)(-41)  1)(-2:4)
50. VYpaBHeHHe napabosbl CAMMETPUYHOM OTHOCUTENILHO OCH OpJIMHAT, BETBU KOTOPOH

HaIpaBJICHbI BHU3, UMECT BU/...

a)y'=2px, 0)x’=2py B) y* = -2px r) X’ = -2py
51. YpaBHEHUEM IIPAMOM B OTPE3Kax ABIIACTCA. ..

XY

=1
a) y=—4x+12 6) 4x+y-12=0  B) 3 12 r) y—4=-4x-12)

52.  VYpaBHEHHE OKPYKHOCTU UMEET BUJ (x-2)* + (y-I-S)2 =49. E€ uenrp umeer
KOOPJUHATHI. ..

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

53. VYpaBHeHHe apabosbl CAMMETPUYHON OTHOCUTENILHO OCH OpJIMHAT, BETBU KOTOPOH
HaIpaBJeHbl BHU3, MUMEET BUI. ..

a)y’=2px 0)x’=2py B)Y'=-2px TI)x’=-2py

54. JlaHo ypaBHeHHe rHIep6ob! 5X° — 4y* = 20. JITHHBI €8 TTOTyOCeH PaBHBL. ..

a) \/EI/IZ 6)5u4 B)-4u 5 F)SI/I\/E

Pa3znen DJj1eMeHThI MAaTEMATHYECKOr0 aHAJIN3Aa
2

55 . 3uauenue npenena Lim aBHO. ..
P s P
a)0 0) 5 B) 10 r) o
3x*+x+4

56. 3nauenue npenena Lim

aBHO...
o x?—x-5 P
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a) l 6)0 B) o© r)3

9_
57. Jlana byskuust y = al . Torna, ee o6yacThio ONpeAeieHUs ABIIETCS MHOKECTBO. ..

a) (-00; -4) U [9; +0)  6) (-4; 9] B) (4; 9] r) (-4;9)
58. Ilepuoauueckoii sBnsercst QyHKIUSL. . ..
a) f(x)=~x+1 B) f(x)=(x~1)’

2z 1
6) f(x)= co{x ——] D () ==
3 2x
1 2x
59. llpenen Lim(l + —j paBeH. ..
X—>0 2x
a)e 6) ¢ B) e’ r)e*
60. ®ynkims y = f(X) Ha3pIBaeTCs YETHOM IS BCeX X M3 00JIaCTH OTPEIEICHHS, €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 QYHKIIMM CUMMETPUYEH OTHOCUTEIBHO. ..
a) Havaja KoOpArHaT 0) ocu abcuuce
B) OCH OpJIMHAT r) O6uccekrpucsl Il koopauHatHOTO yria.
22X +6x—1
62. Ilpenen Lim ¥ +2x2 45 paBeH...
1 o3 6

a)-—_ B) | r) —

) ) ) ) S

63. ®opMyia BTOPOro 3aMe4aTeIbHOro mpeena. . .

: Ly 1y
) Lzm(H;j =1 6) Lim(”;) =1

x—0 X—®

. 1Y 1Y
B) Lzm(”-j =e r) Lim{“—} —e
x—0 X X—>00 X

64. Oynkims y = f(x) sBaseTcs yobIBaroleil Ha MHTEpBase, €CIU Ha 3TOM UHTEpBale. ..

2) f'(x)=0 5 /'(x)>0
5 ['(x)<0 b f'(x)=0

65. beckoHeuHO Manoil Ha3pIBaeTCs QyHKIIHS, Ipeiea KOTOPOil paBeH. ..
a) l 6) 0 B) o0 r)C

66. beckoHeuHO 00JIbIIION Ha3bIBaeTCs (DYHKINS, IPeJIeNl KOTOPOM paBeH. ..
a) 1 6) 0 B)oo 1)C

67. Ilpenen nocrossHHOM BennuuHbl C paBeH...

a) 1 6) 0 B)oo 1)C
2
68. IIpenen Limw paBeH. ..
e 3x° 4+ x-9
2 5
a) oo 0)-3 B) —— r) —
) ) ) 5 )3

73



x> =16

69. Ilpenen Lim aBEH. ..
e e (=4 P
a)0 0)4,5 B) 8 T) o
70. Ilpenen hm@ paBeH...
x—0 1 lx
1 4

a) — 0) — B) 0 r)2
Hl )11 ) )

4

71. Tlpenen lim(éjm paBeH. ..

x—>-1-0

)0  6)13 B)l r) o

72. Yuciio Touek pa3priBa KIIUM y = ———— PABHO...
paspeiBa yn Ve e d "
a)0 0) 2 B) 3 r) 1
lim

73.  Tipemen *' X’ —1 pagen...
a) oo 6)0 B) 5 r) 1
. 1-2x*+3x
74.  Ilpemen lim ———— paBeH...
P Xoo 4—3x+x° P

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

sin 2x

lim
75. Mpemen *>° 5X  pagen...
2 1
a)l 6)— B) — r)0
) % )5 )

2

76.  Tlpemen lim al paBeH. ..

x—3 3(x_3)
a) oo 6) 0 B) 2 r) 6

77, Tipeen lim—"".

paBeH. ..
xom —3 —4x
a) oo 0) =7 B) =7 r) -1

4 3 3
78. [penensr lim, . [l + ?j , lim, {1+ n)-:_-, lim, _, ¥ Ha3BIBAIOT
COOTBETCTBEHHO:
a) BTOpOM 3aMedaTesbHbIN IIPEe, BTOPOM 3aMedaTelbHBIN IPeIel], MEepBbli 3aMedaTeabHbIN
npenen
0) mepBblil 3aMevaTeNbHBIN Npesies, MepBbIi 3aMeuaTeIbHbIN peaes, BTOPOil 3aMedaTesIbHbIN
npenen
B) BTOpOIi 3aMeyaTeIbHbIN Npejiesl, NepBblIii 3aMeuaTeIbHbIN Mpees, MepBblil 3aMedaTeIbHbINH
npenen

') NepBbIi 3aMedaTeNbHbIN Ipeaei, BTOPOil 3aMedaTeNbHbIN Npesiesl, BTOPON 3amMeyaTeslbHbIH
npenen
79 . IlpousBoanas GyHKIUN y = Jx +4x> =2 umeer Bun...
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1

24x

1 1
0) ——+8x T) +8x—2
2/x 24x
80. IIpousBoHast BTOporo nopsaka GyHKIUU y = sin3X paBHa ...
a) 9cosx 0) 9sin3x B) 3cosx r) -9sin3x

+2x B) 4x+L

a) N

81. BepTukanbHoii acuMnToToi rpaduka QyHKIUN y = 2x+1

ABJIACTCA IpsAMas. ..

1
a)y=0 E—
)y B) x=—3
0) y= —% rx=3
82. IlpousBoHas mpousseaeHus (x +2)e” paBHa ...
a) —e' -(x+1) B) e (" +2x+x%)
0) e* r) e -(x+3)
83. IlpousBoanas pynkuus f(x) = Ln2x paBHa...
2 , 1
a) ( ) ¥ 0) ¥
1
() —
o /)= o [(x)=2

2
X
84. Ipoussoanas Gpynkuuu f(x) = €  pasHa...

) f'(x)= e 6 f(x)=e"
B) f'(x)=2x-e"2 r) f'(x)=2€’“2

85. Toukoit nepernda GpyHkimu y = f(X) ABiIgETCS TOUKA NPH NEPEXOE YepPe3 KOTOPYIO. ..

a) f ' (X ) MEHSIET 3HaK 0) f " (X ) MEHSIET 3HaK
B) S (X ) COXpaHSIET 3HaK r) S (X ) COXpaHSIET 3HaK
86. BeprukanbHoii acuMnToTol rpaduka GyHKIUU y = 3x — 5 SBJIETCA NpsAMasL. . .
X+
5 2
a)y=— B) x=——
)y=3 ) 3
0) x —g r)y=-3

87. Touxa M(1;1) mist GyHKIHH y = 2X — X° SBISETCS TOUKOIL. ..
a) mepernba 0) MakcUMyMmMa B) MUHMMYMa T) pa3pbiBa

x+3
88. IIpousBoHas 4aCTHOTO 5
x —

2x+12 6) 5 oy - 5 : . 5
(x—-2) (x-2) (x—2) x—2
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89. 3aKoH IBMKEHHS MaTepPHAbHONW TOUYKH UMeeT BUA X (t) =5 +t+ 3t%, rae x (t) — KOOpJIMHATa
TOYKHM B MOMEHT BpeMeHH t. Torna ckopocts pu t = 1 paBHa...
a)9 0) 7 B)4 1)12
90.  IlpousBoaHas BTOpOro nopsaka GyHKIMH y = sSin2X UMEeT BU...
a) 4cosx B) COS2x
0) 4sin2x r) —4sin2x
91. Yri0Boii Ko3h)UIMEHT KacaTenbHOM K rpaduky GyHKImmu y =x” +2x—4 B Touke X, =—1
paBeH...
a)-4 0)2 B) 0 r)-3
92. TlpousBoaHas GyHKIUH ) = x?-e* umeer BHU]L. ..
a) 2x-e* +x” e  6) 2x+e" B) 2x-e" r) 2x-e" —x-e"
93. 3aKOH JBMKEHHS MaTEpUANBHON TOUKH MMeeT B X (1) =4 + 10t + e~
KOOpJIMHATa TOYKM B MOMEHT BpeMeHu t. Torma ckopocts nipu t = 7 paBHa. ..
a) 13 6) 75 B)9 1)ll
94. TlponsBoaHast GyHKIUU ) = COS(2x —3)UMeEeT BU/I. ..
a) y'=sin(2x—3), 6) y'=-sin(2x-3),
B) y' =2sin(2x-3), 1)y =-2sin(2x-23)

t

, Te x (t) —

1 2
95. Haumenbiee 3Hauenue Gpynkuuu f(x) = gx S x? - 3 Ha oTpeske [-1;1] paBHO...

m—% 6) — 2 m—% r)0

" _ 2
96. Bropas npon3soaHas (x) dynsxmEm Y () =x"=3x-1 peer BUJI. ..

a) y =1 6) y =2 B) ¥ =3 r)y =0

97. 3nauenue GyHKIUU y = A/ X BTOYKE X, + AX MOXKHO BBIYUCIUTH 1O POPMYIIE. ..

a) /X, + Ax = /x, + #Ax + o0 (Ax)
0
0) \/X, + Ax = /x, — #Ax + 0(Ax)
0
1
B) A/X, + Ax = {J/x, + \/_Ax + 0(Ax)
Xo
r) /X, + Ax = {/x, — \/lx_Ax + o0(Ax)
0

98. IIpousBoHas CyMMBI PaBHA. ..

ayutv o)uv+u'v B)u' +v' r)u'v+uv'
99. IlpousBoHas NPOU3BEACHHUS PABHA. ..
ajutv o)u'v+uv B)u' +v' r)u'v+uv'
100. ITpon3BoaHast 4aCTHOTO paBHa. ..
! ! I ! ! ’ ! !
u'v+uy uv—u'v u'v—uv u'v—uv
a) ——; 0) B) r) —s;
v v v v

101. Heomnpenenénuplil uHTErpan j(4x - 9</x_2 )a’x paBeH. ..
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a) 4+90Wx+c6)2x2 —7xx? ve B+ x+e M2t + 7V e

102. HeompenenéHHbIM nHTErpal J(% - ijdx paBeH. ..
X

2/x

3 3 5 3 5 6 5
a)———5Jx+c 6) Z-—_t¢ B) Zt+-—rtc I)o—-—r+tc
) x’ ) x* 2\/5 ) x? \/; )x2 \/;
103. HeonpenenéHuplii HHTETpat J.(4ex -— jdxpaBeH...

sin” x

a) e' —tgx+c 0) 4e” +2ctgx+cB) 4e* — r)de’ +ctgx+c

2sin x
104. Heomnpenen€HHblil UHTErpan Ix{/;dx paBeH. ..
4
a)gx4 x+c¢ 6) x*Vx +cB) x—~l+cr) 2 e
9 4 X XN X

105. Heomnpenen€nublil uHTErpan Icos 3xdx paBeH...
a) 3sin3x+c0) %sin3x+ ¢B) sin3x+cr)3sinx+c
106. Heomnpenen€nuplil uHTErpan I e ¥ dx paseH...

a) =8 +¢6) e™ +¢ B) 8¢ ™ +cr)—ée‘8x +c

107. Heonpenen€uuplii UHTETpa .[ paBeH...

cos” 5x
a) % tgSx +c 0)5tgx +c B) 5tgSx +cr)1gdx+ ¢
dx

Vax+1
1 Vax+1 Vax+1
0) + ¢B) +c 1) > +c

1
a)———+c ——
8v4x +1 8v4x +1 4

109. Heomnpenen€nuplil uHTErpan I\/; In xdx paseH...

a) %x\/;lnx—gx\/;+c6) %x\/;lnx+c B)%\/;—\/;-}—C r) \/;lnx—gx\/;+c

110. Heomnpenen€nnyplit uHTErpan Ixz In xdx paBeH...

108. Heonpenen€HHbIl HHTErpa j paBeH. ..

3 3 3 3
a)xlnx+c6)%lnx+x+c B) %lnx+c T) %lnx—%+c

111. Heonmpeaen€HHbiil HHTErpai I(l 0x* +1 1§/x_3)dx paBeH...
a) 2x° +334x? +¢6) 40> + 8:x4/x* + ¢ B)2x° +8x4/x* +¢ 1)40x° + %%/x“

1 2
112. HeonpenenéHHblit HHTETrpaj I (— - —de paBeH. ..
X x
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1 2 2 1
a)Inx+—+c¢c0) —x+——+cB)lInx——+c 1) Inx+—+c
) x? ) 3x?2 ) 3x? ) x?

113. Heomnpenenéunplit uaTErpat .[ (% - ijdx paBeH...
X

e

1 1
> —i+c 0) 57 —i+cB)—5—8\/;+c r)——5—8\/;+c
x x

a
) 6x° 2\/; 6x Jx

114. HeonpenenéHHblit MHTETpaj I (6" —1)x paseH...

a) 6 —x+c 0) 6" +cB) x6"" +¢c 1)
Iné6 In

+x+c
6
115. Heonnpenenénuelii HHTErpas fcos 4xdx paBeH...
a) 4cosx+c 0) 4sinx+c B) 4sindx+c 1) %sin4x +c
116. HeonpeaenéHHblii HHTErpa .[e_s “dx paBeH...

a) e +cb)

L ) 3Warrlser) S te
Vx® +1 \/;

117. Heonpenen€HHplii UHTErpall I 3x Inxdx paBeH. ..
a) xVxInx+c6) %xi/;lnx—%{/x_“Jrc B) %i/;—i/x_“ r) Inx+3/x*

118. Heonpenenénusplii UHTErpa J.sin x(x + l)dx paBeH. ..

a)(x +1)cosx+c 6) xsinx+cB) (x+1)cosx—sinx+c 1) —(x+1)cosx +sinx + ¢

119. Heonpe e éHHbIii MHTErpa J'x3 Ux’dx pasen...

3x24/x 4x°4/x 5x*3x* Vx*

a) + ¢ 0) +c¢B)———+c T) +c
2 21 24 24
120.HeomnpenenéHnpIii HHTErpan J'(6x2 + 7/ x? )dx paBeH. ..
2)6x> +3Yx+c 6)12x+ Tx +¢ B) 6 +%5\/x7 +cr) 2x° +5x3x7 +¢
" . 3
121. Heonpenen€HHbI HHTErpa J‘( \/_2 —7cos x]dx paBeH. ..
I-x

. . 6 . . .
a)3arcsinx —7sinx+c¢ 0) — —7sinx+cB)3arcsinx +7sinx+c¢ 1)
X

3arcsinx +7cosx +c¢
122. Heomnpenen€HHblil MHTErpan fsin Sxdx paBeH...

a) cosS5x+c0)sinSx+c B)—5cosd5x+c 1) —10055x+ c
5
" . dx
123. Heonpenen€HHplii HHTErpal IT paBeH. ..
o7

a) 7e* +¢0) —%e” +cB) —7e"" +cr) —%e*’ +c
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123.  Heomnpenen€HHbIN UHTErpal J. paBeH. ..

sin? 3x

a)— 1 ctg3x +c 0) —tg3x + ¢ B)3ctg3x +c r) 3ctgx +c¢

124. Heonpenen€HHbII UHTErpa Id—ll paBeH. ..
cos” 11x

a) ﬁtg11x+c6) tgllx+c B) lltgx+c r) llctgx + ¢

125. Heomnpenen€nuplil uHTErpan J- dx paBeH...

3
N2x+1
3

—+¢0) ——+c¢cB) ———+cr1) 3W2x+1+c
\/_ V2x +1 Vx® +1

126.  Heonpenenéuuplii HATErpa .[33\/2x +ldx pasen...

)3/ (2x +1)" +¢ 6)%%/(2“1)2 +CB) %%/(2“1)4 +cr) RN2x+1+c

127. Heonpenen€HHplil HHTErpal J.xs In xdx paBeH...

a) —

5 6 6 6 6
a)—lnx+x+c6)x— l+c B)—lnx—x—+c r)x—lnx+c
5 X 6 36 6

x* WJx

128. Heomnpenen€Huplil uHTErpan I(i — ija’x paBeH. ..

2) -t 6) o EieB) o —8Vxter) ———8x e
6x 2x 6x Jx X X
129. Heonpenenéuusiit unTerpan J. 5 paBeH. ..
cos” 11x

a)l—lltg11x+c 0) tgllx+cB) lligx+cr) llctgx+ ¢

130. Heomnpenenénuplil uHTErpan J.x2\3/;dx paBeH. ..

2) 3v/x + ¢6) %x33\/;+c B) 10x3/x +c1) iox3\/;+c

> jdx paBeH
i

a)3x° + e 0) —8—i+c B) 310 r) 33
X

Jx 6% ¢ Jx x*  6x

132. Heomnpenen€HuHplii HHTErpa .[(4 sin x — cos x)dx paBeH. ..

131. Heonpenen€HHbIil MHTErpa J-( 18

a) 4cosx +sinx+c0) —4cosx—sinx+c¢ B) cosx+sinx+c¢ r) 4cosx —sinx + ¢
133. Heompenenénnplii naTerpan I(x+3)cosxdx paBeH. ..

a) xsinx+cosx +c 6) sinx +(x+3)cosx+c  B)(x+3)sinx+cosx+c r) sinx+c

134. Heonpe e 1éHHBIN MHTErpa I(12x5 +104x° )a’x paBeH. ..
a) 2x° +7Wx7 +¢ 6) 2x* + TUx" +¢ B) 2x° + 7xlx® +¢ 1) 12x° +Ux +c
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135. Heonpenenénueplii UHTErpa I sin 7xdx paBeH...

a)—lcos7x+c 0) cos7x+c B) 7cos7x+cr) sin7x+c
7
" . dx
136. Heonipenenéuusiii UHTETpa IT paBeH. ..
e

+cB) 3 +cT) —

1
a +c¢ 0) — +c
)2e3x )

3e3x e3x

137. Heonipenen€HHuplii UHTETpa I paBeH...

sin” 2x

a) —%tgx+c6) %ctg2x+c B) —%ctg2x+cr) —cigx+c

138. Heomnpenenénuplil uuTErpan '[6\/ 4x + 3dx paseH...
2
+cT) ——=+c¢

3 3
a) J(4x+3) +¢ 6) 2V4x+3+¢ B) ————
(ax+3) 2 2ax+3 3J4x+2

139. Heomnpenen€nublil uHTErpan jx3 In xdx paBeH...

4 4 4 4

a) X _lnx+c6) 3x2 ~l+c3) mx-—2ter) Zmx-21e
4 x 4 4 16

140. Heonpenen€énublii HHTETpa f (x + 1) COS- xdx paBeH...

a) (1+x)sinx+c 6) (1+x)sinx+cosx +cB) cosx+c 1) —(1+x)cosx +sinx +c

141. OO6wmuii unTerpan nuddepeHnnaIbHOro ypaBHeHHs dJ; = e "dx uMeer BHI...
cos” y

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

0) tgy=—e"+C r)tgy=e +C

142.lano nuddepennuanbioe ypaBHeHue )''+15y'+2y =0. Toraa cooTBeTCTBYIOLIEE €My
XapaKTepUCTUIECKOE ypaBHEHNUE UMEET BUI. . .

a) k> +15k-2=0 B) k> —15k-2=0

6) 1+15k+2k* =0 r) k> +15k+2=0.
143.TTopsanox auddepenmmansaoro ypasaenns 4)'"'—2y'=3x” pases...

a)4 B) 3

0) 7 r)2

144. Nano muddepenimansroe ypaBaerue " +3y'+2y =0, Torma COOTBETCTBYIOIIEE eMy
XapaKTEPUCTUYECKOE YPaBHEHHE HMEET BUI ...

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

145. Jlano nuHeiiHOoe oxHOpOaHOE MU depeHmansHoe ypaBHenne y + y — 2y = 0, Toraa
ero o01ee pereHne UMeeT BUJI. ..

1) ce’ +cye’, 2 ce’ +ce’, 3)ce’ +ce”, 4ce’+c,e”

146. Iuddepenmmansaoe ypaBHeHne oS ydx —x dy = 0 B pe3yibTaTe pa3eleHus IepeMEHHBIX
CBOJIUTCS K YPaBHCHHUIO. . .
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DE_ D o) cosydn=xidy, 3 SME_y o B D
X cos”y X x° cosy

147. O61ee pemenne audhepeHIHaIbHOro ypaBHeHus ¥ — 5y + 6y = 0 umeer BULL. ..

1) y=e*(c, cos3x+c,sin3x), 2) y=e*(c, cos2x+c, sin2x),
3) y=ce " +c,e, 4) y=ce” +c,e’
148. lano nuddepennmansroe ypasaenne y = (k + 1)x” , Torna GyHKums

y = x’ ABIISAETCS €To PENICHUEM TIPH K PABHOM. ..

1)1 2)0 3)2 43

149. lano nuddepennmanbuoe ypaBHeHue y’= 4, toraa QyHKus y = 2cX sBISETCS €ro
pelIeHreM, IPH C PaBHOM. ..

D2 21 33 44

150. O6uuit naterpan quddepeHnnanbHOro ypaBHeHus e’ dy = ax
X
1)y=Ln|x|+c, 2) e}'z_—2+c, 3) eyan|x|+c, 4) e’ =x+c
X
151. Jlana yHKIMS ABYX HEPEMEHHBIX Z = 5X° Y —4) X , 4acTHBIE IPOU3BOIHbIE Z—Z u 2—2
X Y
PaBHBL. ..
a) 10xy—4y; 5x* —12y°x 6) 10y; —24yx B) 10x—12y%; 10y 1) —24yx; 10x—12y°
152. Jlana yHKIMS ABYX HMepeMeHHbIX z = —3x°y> —7x°y | 4acTHBIC MPOM3BOIHbIC Z—Z u Z—Z
X y

paBHBI. ..
a) —30x*y—42x>; —60x’y> —210x"y 6) —15x*y* —42x°y; —6yx° —7x°;
B) —30x*y —42x”;— 6x° r) —60x’y* —210x*y; —6x°
153. Jlana yHKIMS ABYX HepeMEHHBIX z = —3x"y +8x)’ , 4acTHEIE MPOM3BOIHEIE 2—2 u 2—2

X v
PaBHBHL. ..
a) —12x° +24y%; 48yx 6) —36x°y; —3x* +24y°x

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

154. Jlana QyHKIMS ABYX epeMeHHbIX Z = 8xy* —7x’ ), yacTHbIEe NPOM3BOIHBIC S—Z u Z—Z

x Oy
PaBHBL. ..
a) —140x’y; 96y°x 6) 32)° —35x*; 96y°x
B) —140x°y; 8y* —35x*y 1) 8y* —=35x*y; 32y°x - 7x°
155. Jlana QyHKIMS ABYX IepeMeHHbIX z = —12x)° —10x°y, 4acTHBIE NPOM3BOIHBIC 2—2 u Z—Z

X y

PaBHBEI. ..
a) —12y° —20xy; —36xy”> —10x> 6) —20y; —72xy
B) —36y° —20x; —72xy 1) —12)° —20xy; —20y
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156. lana QyHKIMS ABYX TIEPEMEHHBIX Z = 5xy—3)°X’, 4acTHBIE TIPON3BOIHBIE 2—2 51 o

x Oy

paBHBL. ..

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

157. Jlana yHKIMS ABYX HEpPeMEHHbIX z = 4x°)° —6xy'", yacTHBIC MPOM3BOIHbIC Z—Z u Z—Z
X y

PaBHBI. ..

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

B) 12x%y° —63"" ;20x° y* —60x)° 1) 24x)°; 80x°y* —540x)°

158. Jlana yHKIMs ABYX HepeMeHHBIX z = 7x°y —8x’ )’ , 4acTHEIE MPOM3BOHEIE 2—2 u 2—2
X v

paBHBL. ..

a) —48yx’; Tx°® —24y%x’ 6) 42x° —120x*y”; —48yx’

B) 210x*y—160x’y’; —48yx° 1) 42x°e—40x*y’; 7x° —24y°x°

159. Jlana QyHKIMS ABYX epeMeHHbIX z = —3x° y* —5X° ), uacTHBIC MPOU3BOHEIE Z_z u Z—Z
X y

paBHEI. ..
a) —18x°y* —15x"y; —123°x° =5x° 6) —90x*y* —30xy; —36y°x°
B) —72x°y’ —15x%; =36y°x° 1) —90x*y* —=30xy; —18x°y* —15x°y

160. Tana QyHKIMs ABYX TepeMenHbIX z = —11x*)° —2x)° , yacTHBIe NpoM3BOIHEIE Z—Z u 2—2
X y

PaBHBI. ..
a) —44x’y’ —2y°; —=55x*y* —10xp*  6) —132x7y°; —290x*y’ —40x)’;
B) —220x°y* —10y*;—44x’y° =2y° 1) =220x°y* —10y*; —132x7y°

2 2
161. Jlana QyHKIMS ABYX IEPEMEHHBIX Z = 5X°y —41°X , 4acTHbIE IPOM3BO/IHBIC % u %

X v
PaBHBL. ..
a) 10y ; —24yx 6) —24yx;10xy—4y B) 10y; S5x* —12y°x 1) 10x—12y°; —24yx

0’z

162. Jlana QyHKIMS ABYX MepeMeHHbIX z = —3x°y” —7x°y , uacTHbIC MPOU3BO/IHbIC Pl u
X

2Z
8_2 PaBHBEI. ..

a) —15x*y? —42x°y; —6yx” —=7x°  6) —60x’y*> —210x*y ; — 6x°
B) —6yx° —7x%; =30x*y—42x> 1) —60x’y” —210x"y; —30x*y —42x°

2 2
163. lana QyHKIMS JBYX IIEPEMEHHBIX Z = —3x" )+ 8x)” , 4acTHBIE IIPON3BOIHEIE % u %
X v
PaBHBL. ..
a) 48yx; —12x° +24y°  6) —12x°y+8y°; —3x* +24y°x
B) —36x°y; 48yx r) —36xy;—12x° +24y°
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0%z 0%z

164. lana QyHKIMS ABYX IepeMeHHbIX Z = 8xy* —7x’y, yacTHBIE NPOM3BOIHBIC Pl u 8y_2
PaBHBHL. ..
a) 32y° —35x*; 8y* -35x*y  6) 32y°x—7x;—-140x’y
B) 32y’ —35x*; 96)°x r) —140x’y; 96y°x
2
165. Jlana QyHKIMS ABYX IepeMeHHbIX z = —12x)° —10x°y, yacTHBIE NPOM3BOIHBIC gf u
2
2 papmm...
oy® P
a) —20y;—72xy 6) —36xy> —10x°; —72xy
B) —36y° —20x; —12y° —20xy 1) —72xy; —12)° —20xy
2 2
166. lana ¢hyHKIHS 1BYX MEPEMEHHBIX z = S5xy—3 y°x’, yacTHbIe MTPOU3BOJIHBIE % 51 %
X v
PaBHBI. ..
a) 5x—6yx’; —18xy”>  6) —18xy”; —6x°
B) 5—18yx*; —6x° 1) 5y-9x°y*; 5-18yx’
3 5 10 822 622
167. Nana ¢hyHKIMS IBYX MEPEMEHHBIX z =4x" )’ —6Xx)y , 4aCTHBIC MPOU3BOIHBIC P u y
PaBHBI. ..
a) 12x°y° —6y'"; 20x°y* —60xy”  6) 60x°y* —60y°; 24x)°
B) 24xy°; 80x’y® —540x)" r) 20x°y* —60xy”; 24x)°
2 2
168. Jlana dyHKIMS ABYX HepeMeHHBIX z = 7x°y —8x’ )’ , 4acTHEIE MPOM3BOIHEIE % u %
PaBHBL. ..
a) 42x°e—40x*y’ 7x° —24y°x° 6)7x° —24y°x° . —48yx’
B) 42x° —120x*y” .42x°e—40x"y’ 1) 210x*y —160x"y° . —48yx’
6.4 3 0’z 0’z
169. lana ¢hyHKIMS IBYX MEPEMEHHBIX z =—3X )" —5X” ), YaCTHbIE MPOU3BOIHBIC PYEs u y
PaBHBI. ..
a) —72x°y’ —15x%; —36y°x° 6) —90x*y* —30xy; —36y°x°
B) —18x°y* —15x%y; —12y°x° =5x° 1) —12)°x® =5x°; —90x*y* —30xy
0’z

170. Tana pyHKIms ABYX mepeMenHbIX z = —11x*y° —2x)° , yacTHbIe npoM3BOIHBIE pve) u
X

2
z
— DaBHBL. ..

a) —220x’y* —10y*; —290x*y* —40xy’ 6) —220x’y* —10y*; —55x*y* —10xy*
B) —132x°y°; —290x*y’ —40x)” r) —132x%y°; —44x’y’ —2)°
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171. Jlana (yHKIMS ABYX HEPEMEHHBIX Z = 5X’y —4)’X, cMelIaHHas YacTHAs MPOH3BOIHAS
2

ox0y

a) 5x” —12y°x 6) 10y B) —24yx r) 10x—12y°

172. Jlana yHKIMS ABYX HepeMEHHBIX Z = —3x° y° — 7x°y , cMellIaHHAs 9acTHAS TIPOU3BOHAS
0’z

OxOy

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

173. lana QyHKIMS ABYX TIepeMEHHBIX z = —3x"y +8x)’, cMellIaHHas 4acTHAs MPOM3BOIHAS
2

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

174. Jlana yHKIMS ABYX HepeMeHHBIX Z = 8xy”* — 7x° ), cMelIaHHas 4acTHAs MPOU3BOIHAS
2

Ox0y

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

175. Jlana dynKims AByX HepeMeHHBIX z = —12x)y° —10x”y, cMelmanHas yacTHas MPOM3BOIHAS
0’z

Ox0Oy

a) —36xy’ —10x*  6) —20y B) —72xy r) —36y% —20x

176. Jana QyHKIMS ABYX IIEPEMEHHBIX z = Sxy—3)°X°, CMellIaHHas 4acTHAs MPOM3BOIHAS
2

Oox0oy
a) 5-18yx> 6) —6x° B) —18xp> T) 5x—6)x°

177. Jlana yHKIMS ABYX HepeMeHHbIX Z = 4x”y° —6x)'°, cMelmanHas yacTHAs MPOM3BOIHAS
2

Ox0Oy

a) 80x°y’ —540xy° 6) 60x°y* —60y° B) 24x)’ r) 20x°y* —60x)’
178. lana QyHKIMS ABYX TIepeMeHHbIX z = 7x°y —8x” )’ , cMelTaHHas yacTHAs TIPOM3BOIHAS
0’z

OoxOy

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

179. lana QyHKIMS ABYX epeMeHHbIX z = —3x° y* —5x’y | cMelnaHHas yacTHas MPOW3BOIHAS
2

Ox0Oy
a) —36y°x° 6) —90x"y* —30xy B) —12y°x® —5x° r) —72x°y’ —15x7

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...
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180. Jlana dynxrms aByx mepemeHHbIX z = —11x*y° —2x)° | cMemannas yacTHas npou3BOAHAS
2

ox0y
a) —220x°y* —=10y* 6) —290x*y’ —40x)° B) —132xy° 1) —55x*y* —10x*

paBHa...

Pa3nen DiieMeHTHI TeOpHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKHU
181. BeposTHOCTH JOCTOBEPHOT'O COOBITHS PaBHA. ..

a)0 0)1 B) 0,1 ') MOKET OBITH JIFOOBIM YHCIIOM
182. BeposTHOCTH HEBO3MOXKHOT'O COOBITHS paBHA. ..
a)0 0)1 B) 0,1 T') MOKET OBITH JIFOOBIM YHCIIOM

183. BeposTHOCTD CITy4aifHOTO COOBITHSI YIOBJIETBOPSIET YCJIOBHIO. ...

a) ona He MeHbie 0 1 He 6ombire 1 0) MOXKET MPUHUMATH JTF000E 3HAUCHUE

B) Bcera crporo oosbiie () ') MOKET MMPUHUMATD 3HaUEHUs1, MeHbIIIe

184. JIBa cTpenka CTpeNsioT 1o MHUIIIEHU. BeposiTHOCTD Tonaaanus B 1elib y ofHoro crpenka 0,7;
y apyroro — 0,8. HaliTu BepoSITHOCTH TOTO, YTO 11€7Th OYAET MOpakeHa.

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

185. BeposiTHOCTH yCHEITIHOW CAaud dK3aMeHa I0 MePBOMY, BTOPOMY M TPEThEeMY IMpeAMETaM Y
JAHHOTO CTy/AEHTa cooTBeTCTBeHHO paBHBI 0,6, 0,7 u 0,75. Torma, BEpOATHOCTh TOTO, YTO OH

YCIICHIHO CAACT BCC OK3aMCHBI, paBHA...
2)0,315 6)2,625  B)0,275 r) 0, 435

186. BeposATHOCTB TOTO, UTO THU POKICHHUS Y ABYX CIy4alHBIX JIOJCH MPUITYTCS HA OJJUH MECSIT

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

187. W3 ypHBI, B KOTOPOH HAaxXoIATCA 5 OeNbIX M 8 YepHBIX IIapOB, BEIHUMAIOT Haynadyy OJUH
map. Torga BEposSTHOCTH TOTO, YTO ATOT I1ap OyaeT OenbIM, paBHa. ..

5 5 5
a) B 0) 1 B) < r) 3
188. B nepBoii ypHe 3 Genblx U 7 uepHBIX 11apoB. Bo BTopoii ypHe 6 GenbIx U 4 yepHBIX HIapa.
W3 Haynauy B3STOM ypHBI BBIHYJIHM OJMH 11ap. Torga BepoATHOCTH TOTO, YTO 3TOT LIAp OKAXKETCs
0enbIM, paBHa. ..
a) 0,15 0) 0,5 B) 0,9 r) 0,45
189. B ypHe 4 u€pHbix u 6 6enbix mapoB. 13 ypHbI ciiydaiiHbIM 00pa3oM OepyT OfUH Iiap.
BepoaTHOCTB TOT0, 4TO 3TOT MIAp OKaXKETCs YEPHBIM, PaBHA. ..

a) 0,6 0) 0,4 B) 1 r) 0,2
190. KonnuecTBO c1ocoO0B COCTABIICHUSI CTIHCKA U3 5 YEJIOBEK PaBHO. ..
a) l 0)2 B) 120 r)5

191. U3 ypHBI, B KOTOpOH HaXOAATCS S OeNbIX M 7 YEPHBIX MIAPOB, BBIHUMAIOT Hayady OJUH
m1ap, Torja BepOsITHOCTh TOT'0, YTO ATOT 11ap OyjeT OesbIM, paBHa. ..

5 5 5

a)l 0) — B) — r) —

) ) 12 ) 13 ) 7
192. B nepBoii ypue 3 Genbix u 7 u€pHbIX mapoB. Bo Bropo#t ypHe 5 0enbix U 15 4€pHbIX m1apoB.

W3 Haymady B3STOH YpHBI BEIHYJIM OAMH Iap. Toraa BeposSTHOCTh TOTO, YTO 3TOT HIAP OKAKETCS
OeInbIM, paBHa. ..
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a) 1 0) 4 B) L r) 13

20 15 40 40
193. JIBa cTpenka Npou3BOAST IO OAHOMY BhICTpely. BeposTHoCTH monaiaHus B LEb A7
MepBOTO M BTOpPOTo cTpesnkoB paBHa 0,8 u 0,3 cooTBeTcTBeHHO. Toraa BEposSTHOCTH TOTO, YTO B
1eNTb MONaayT o0a CTpelika, paBHa. ..
a) 0,5 0) 0,3 B) 0,29 r) 0,32
194. UrpanbHast KocTh OpocaeTcsi oiuH pa3. Toraa BeposTHOCTh TOTO, YTO HA BEPXHEU I'paHu
BbINAJIET HE MEHEe MATH OYKOB, paBHa. ..
Q) o> wo D+

6 6 2 3
195. Crpaxyercs 1750 aBTroMOOMIIEH; CUUTAETCS, YTO KaXKIbIA U3 HUX MOXKET MOTAacTh B aBapUI0
¢ BepossTHOCTHIO 0,04.J[7151 BEIUMCIIEHHS BEPOSITHOCTH TOT0, YTO KOJIMYECTBO aBapuil cpesin Bcex
3aCTpaxOBaHHbIX aBTOMOOMIIEH npeB3oiaér 80, cieayeT CHonb30BaTh:
a) ToKaybHyI0 (opmyiy Jlamaca
0) hopMysa MOJTHON BEPOSTHOCTH
B) HHTErpajbHyI0 popmyny Jlamaca
r) popmyiy Ilyaccona
196. 113 reHepaiibHOM COBOKYIMHOCTH M3BJI€YEeHA BbIOOpKa 00bEMa n=>50:

X, 1 2 3 4

n, 10 9 8 n,

Torna n , paseH...

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

197. 3aKkon pacnpeneneHns BEpOATHOCTEN CITy4aiiHOM BETMYMHBI X UMEET BHJ, BEPOATHOCTD p,
paBHa...

X 2 5 8

P 01| p, | 0,6

a) 0,7 6) 0,3 B) 0 r) 0,5
198. Maremaruyeckoe OKuJaHue TUCKPETHON CITy4ailHOW BEJTUYMHBI, 33JJAHHON 3aKOHOM
pacnpesiesieHHsl, paBHO...

X 2 5 8

P 102103105

a)5 0) 15 B) 5,9 r) 1
199.MaTtematnyeckoe OKUAAHUE AUCKPETHON CIlydalHOW BeNMMUYWHBI X, 3aJaHHOH 3aKOHOM
pacrpeneneHus
x |[-1 |5
p [03 107
paBHoO...
a) 3,5 0) 2 B) 3,8 r)3,2

200. JlaH 3aKOH pacnpenesIeHusl BEpOATHOCTEH JUCKPETHON CIy4aiiHON BEeIWYUHBI X, 3HAUCHUE
a paBHO...

X 1 2 3 4

P 02 a 03 02
a) -0,7 6) 0,2 B) 0,7 r) 0,3
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JIucT perncrpanum u3MeHeHU

Homep
HU3MEHEHUs

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

aHHYJIUPOBaHHBIX

OcHoBaHne
TS BHECEHUS
U3MEHCHUM

Iloanuck

Pacrmmmgposka
TTO/IITHACH

Jlata
BHECEHUS
W3MEHCHUS
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