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1. [lmanupyemble pe3y/ibTaThl 00y4eHHUS M0 JUCHHUILIHHE,
COOTHECEHHBIE ¢ INIAHUPYeMbIMH pe3yiabTaTamMu ocBoenuss OIIOII
1.1 llean 1 3a1a4U OCBOEHUSA TUCUHUILJINHBI

bakanasp mno wanpasinenuto noaroroBku 35.03.07 TexHosoruss MNPOU3BOACTBA U
nepepaboTKU CeIbCKOXO3IUCTBEHHOW MPOAYKIIMK JOJDKEH OBITh MOATOTOBJIEH K PEHICHUIO 3a7ad
npo(EeCCHOHANIBHOW ~ JIATENIFHOCTH  CJIEAYIOIUX  THUIIOB: HAy4HO-HMCCIIEI0BATEIbCKUM,
MIPOU3BOICTBEHHO-TEXHOJIOTUUECKHU .

Hegbl0 AMCUHUIVIMHBI SIBISETCS Pa3BUTHE JIOTMYECKOTO MBIIUICHHS, (OPMHPOBAHUE
LEJBPHOTO HAy4YHOIO MHPOBO33PEHMS, BKIIOYAKOLIEIO MAaTeMaThKy KakK HEOThEMIIEMYKO YacCTh
KYJIBTYPBI, B COOTBETCTBUHU C (POPMUPYEMBIMU KOMIICTCHITHSIMH.

3aga4yu AMCHMILIMHBI BKIKOYAKOT!

- u3ydeHue (yHIaMEHTAIbHBIX Pa3/eIOB MAaTEMATUKU;

-npuoOpeTeHre HABBIKOB HMCIIONB30BaHUsI OCHOB Ju(depeHINaTIbHOT0, HWHTErPaIbHOIO
WCYHCIICHUS, TEOPUH BEPOATHOCTEH M MaTeMaTHYECKOW CTATUCTHKH B MPOpecCHOHATbHOU
NEeSATEIbHOCTH.

1.2 KomneTreHU MM ¥ HHANKATOPbI UX JIOCTUKEH Uit

YK-1. Crnoco0GeH OCyIIecTBIATh MOMCK, KPUTHUYECKUN aHaIu3 W CHUHTE3 HHOpMaINH,

MIPUMEHATh CUCTEMHBIN MTOJIXO/1 JJIsl PEIICHHUS MMOCTaBJICHHBIX 3a/1a4.

Kon wu  HammeHOBaHue
nHauKaTtopa  poctikeHus | @opmupyemsie 3YH

KOMITeTEHIINN
-1 YK-1 OcymiecTBisieT | 3HaHUS OOyuaronuiics JODKEH 3HAaTh METOABI  OCYIIECTBICHHS  IIOWCKA,
TIOUCK, KPUTHYECKHUN KPUTHYECKOTO AaHaIW3a M CHHTe3a WH()OpMaluM, HCIOIb3yeMble B
aHaIH3a u CHHTE3 MaTeMaTHKe, IPUMEHATh CHCTEMHBIN TOAXOM JUISl PELICHUS TIOCTABICHHBIX
nHPOpPMALIUK, TPHUMEHICT 3agad (b1.0.15, YK-1-3.1)
CHUCTEMHBIH IOAXOH A | YMEHHS OOyJaronuicst JOJHKEH YMETh OCYIIECTBIIST IOMCK, IPUMEHATh METObI
pemeHns MIOCTABIICHHBIX KPUTHYECKOTO aHaIW3a M CHHTe3a WH(OpMaluH, HCIOIb3yeMble B
3amaq MaTeMaTHKe, IPUMEHATh CHCTEMHBIN TOAXOM JUISl PELICHUS TIOCTABICHHBIX
3agad (b1.0.15, YK-1-V.1)
HaBBIKH OOyuaronuiicst MOJDKEH BIIAJETh HAaBBIKAMU OCYIIECTBICHHS IIOHMCKA,

KPUTHYECKOTO aHanuM3a W CHHTe3a HWH()OpPMAalUH, HCIIOJIb3yeMBbIMH B
MaTeMaTHKe, TPUMEHEHHUs CHCTEMHOr0 IOJXOAa JUIi  peIIeHHUs
nocraBneHHbIX 3a1a4 (b1.0.15, YK-1 -H.1)

OIIK-1. CniocobeH pemaTh TUIOBBIE 3a/1a4i MPOPECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX, €CTECTBEHHOHAYYHBIX M 00ILIENnpodeccnoHalIbHbIX
JUCLUIUIMH C IPUMEHEHHEM MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Kon u HAaUMEHOBAHUE

uHauKaTtopa  gocTikeHus | @opmupyemsbie 3YH

KOMIIETCHIIUU

-1 OIIK-1 Pemaer | 3HaHug OOyuaroniuiicst JOJDKEH 3HAaTh OCHOBHBIE 3aKOHBI MaTeMaTUYEeCKHUX,

THIIOBLIE 3a1a9u €CTeCTBEHHOHAYYHBIX auciuiuinH (Marematnka) (51.0.15, OIIK-1-3.1)

poeCCHOHATBHOM YMEHUSA OO0yyatomntmiics JIOJIKEH YMETh pemars THUIIOBBIE 3a/1a4u

JIEATEIIBHOCTU Ha OCHOBE MpoeCCUOHANBHON JEATEIIFHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB

3HAHWUH OCHOBHBIX 3aKOHOB MATEeMAaTHYECKUX, €CTECTBCHHOHAYYHBIX JHCHUIUIMH (MareMaTHka) ¢

MaTeMaTUYECKUX, IIpUMEHEHUEM HH(POPMANMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUI

€CTECTBCHHOHAYYHBIX (51.0.15, OIIK-1-VY.1)

AACHMIIIIMH C NPUMCHCHUEM | HaBBIKU O6yqa10m1/11710$1 JOJDKEH BJIAJACTh HaBBIKAMH pPEIICHUS THUIIOBBIX 3aJa4

MH()OPMAITMOHHO- npodeccHoHabHON AEATEIbHOCTH HAa OCHOBE 3HAaHWH OCHOBHBIX 3aKOHOB

KOMMYHHMKAIIMOHHBIX MaTeMaTHYECKUX, €CTECTBEHHOHAYUYHBIX ITUCIUIUIMH (MaTeMaThKa) C

TEXHOJIOTUI NIPUMEHEHUEM MH(DOPMAITMOHHO-KOMMYHHKAITAOHHBIX TEXHOJIOTHH
(51.0.15, OIIK-1-H.1)

2. Mecto nucuunimabl B ctpykrype OITIOII
ZII/ICHI/IHHI/IHa «MareMaTHKa U MaTeMaTUYECKasl CTAaTUCTHUKA» OTHOCUTCS K 00s3aTelILHON
YacTH OCHOBHOM npodeccuoHaabHOi 00pa3oBaTenbHON MPOrpaMMbl OakanaBpuara.




3. O0béM TUCUMIVIMHBI M BBl y4eOHOH padoThI
O0beM mucHUIUIMHBL cocTapisieT 5 3aueTHbix enuuull (3ET), 180 akamemudeckux 4acoB
(mamee yacos).
Jucuuninuza uzydaercs:
- ouyHas ¢opma oOydeHusi B 1 u 2 cemecTpax.
- 3aouyHas hopma oOyuenus B 1 u 2 cemecrpax

3.1.Pacnpenenenue o0bemMa TUCUMILIMHBI 10 BHAAM Y4eOHOH padoThI

KomnuuecTtBo
Bun yueGHO# paboThI 1acos
Ounas ¢popma 3aouHas popma
o0y4eHus o0y4eHus

KonTakTHas pa6oTa (Bcero) 79 16

B TOM YHcCJIe IPAKTHYECKAas NMOAr0TOBKA 11,85 2,4
Jlekimu (JI) 36 8
[MpakTuyeckue 3ansitus (I113) 36 8
Kontpo:s camoctosTensHoi pabotsl (KCP) 7

CamocrosiTesbHasi padora odyuawuuxcs (CP) 74 155
KoHnTpoJb 27 9
Hroro 180 180

3.2.PacnpenesieHue yueOHOro BpeMeHH MO pa3jiesiaM U TeMaM
Ounas ¢gopma 00y4eHust

B TOM YHCJIE
KOHTaKTHas paboTa v
Ne HanmMenoBaHue pa3aenoB u TeMm Bcero 8
e
TEMBI 4acoB
J | Im3 | KCP | CP %
Z
1 2 3 4 5 6 7 8
Paznen 1 DneMeHTsI JIMHEHHOH anre6psl
1.1. Martpuugl. letictus Hag HUMH. OTpeenTeNH 12,6 4 2 0,6 6 X
12 OCHOBHBIE TIOHSTHS CUCTEM JIMHEHHBIX YPABHEHHIA. 12,6 5 4 0.6 6 <
MeTo/1bl pelIeHus
Pazzienn 2 DiieMeHTH MAaTEMAaTHUECKOI0 aHaInu3a
OyHKIMS 0AHOM NepeMeHHOH. O6acTh onpeaeeHus.
2.1. | CgoiictBa anemenTapHbIx QyHkuuii. [Ipenen pyHknuu B 8,6 2 0,6 6 X
TOYKE U OECKOHEYHOCTH
2.2. [pousBonHas GpyHKIHH 27,2 8 6 1,2 12 X
Heom JIEHHBIM MHTEerpaj. CBocTBa. MeTOIbI
2.3. cotipeneie pan. Caoiic eron 16,6 2 6 0,6 8 X
WHTETPUPOBAHU
3§ JIEHHBIN MHTerpajl. ColicTBa. MeToIbl
24, | Ompenene pa. Cso eTox 228 6 | 6 | 08 | 10| x
HHTETPUPOBAHUS
Paznen 3 DnemMeHTHI TeOpUH BEPOSITHOCTEN M MaTeMaTUUECKON CTATUCTUKH
HWCKpETHAs ClIy4JailHas BEJIUYMHA, €€ YHCIIOBLIE
31, | Aucxpernas ciy e » €8 mucio 9,6 2| 2| 06 | 5| «x
XapaKTePUCTHKH
HenpepriBHasl ciydaiiHas BEJIMYHHA, €€ YHCIIOBBI
3.2. erpep oy © » €€ HHCIOBbIE 16,8 4 | 4 08 8 X
XapaKTePUCTHKH
BapuanuonHnsie psiasl paco nenue. ITokazarenu
3.3. PHAILHO PAIBI PACHIPEIICIICHHC. TI0KasaTe 9,6 2 2 0,6 5 X
Bapuanun. ['padrueckoe n300paxeHne
T'enepanbHast COBOKYITHOCTE. BriOopka. JJUCKpETHBIN 1
3.4, p coBOKY pKa. Juckp 16,6 4 | 4| 06 | 8| x
HHTEPBAJIBHBIN PSIBI PACHPEACICHHS
KonTtpons 27 l X X X X | 27




Hroro | 180 |3 |36 | 7 [74] 27 |

3aounas popma o0yuenust

B TOM YHCJIE
KOHTaKTHas padoTa A
Ne HaunmenoBanue pasnesnos u TeM Bcero P 3
TEMBI 4acoB =
JI I13 KCP CP %
Z
1 2 3 4 5 6 7 8
Pazmen 1 DneMeHTHI THHEHHON anreOpsl
OCHOBHBIE MTOHATHS CUCTEM JIMHEHHBIX YPaBHEHMIA.
1.1. P 39 2 | 2 3B | x
Mertonsl pereHus
Pasgen 2 DineMeHTH MAaTEMAaTHYECKOTO aHAIA3a
2.1. | IpousBoauas GyHKIUH 44 2 2 40 X
Heonpenenennsiii naterpan. OnpeneneHHbI HHTErpall.
2.2. rbea P pe P 44 2 | 2 40 | x
CaoiicTBa. MeTo16 HHTETPHPOBAHUS
Paznen 3 D1eMeHThI TEOPUHU BEPOSITHOCTESH U MATEMATHYCCKON CTATHCTUKU
HNCKpETHAA U HCIIPCPBIBHAA CJI ‘IaﬁHLIe BCIIMYHUHBI, UX
3.1, | Awekp pep y ’ 44 2 | 2 40 | x
YHCJIOBBIC XapaKTEPUCTUKH
KonTpoins 9 X X X
Utoro 180 8 8 155 9

4. CTpyKTYypa M coiep:KaHHe JMCHUILIHHBI, BKJIIOYA0IIee NPAKTHYECCKYIO IIOATOTOBKY
4.1.Conep:xaHue TUCUMILINHBI

Pasznen 1. DieMeHTHI TMHEHHOM anreOphI.

Matpuupl, neiictBuss Haa HuMu. Onpenenurenu |l u |1l nopsaka, ux cBoiictBa. Cuctembl
nuHelHbIX ypaBHeHuid. Metop ["aycca, popmynsl Kpamepa

Pasnen 2 DnemMeHTh MATEMaTUYECKOTO aHAIU3A.

OyHKMsA onHON mepeMeHHoW. O6nacTh omnpeneneHus. CBoicTBa 31eMEHTapHBIX (YHKIMH.
[Ipenen ¢pyHkunu B Touke U 6eckoHedHOCTH. JuddepeHnnpoBanie GyHKINN OJHOW EepEMEHHOM.
I'eomeTpuueckuii ¥ MEXaHWYECKMM ~ CMBICI  IPOU3BOJHOW.  OCHOBHBIE  TEOPEMBI
muddepennmanbaoro  ucuucienus. IlpaBuno Jlonmurans IlpaBuna  muddepeHmpoBaHus.
[Ipunoxenus mOpou3BoIHOW K  ucciepoBaHuio  QyHkuuil. IlepBooOpasnas  ¢yHKIMH.
Heonpenenennslii uHTErpan, ero cpoicTBa. OCHOBHBIE (QOpPMYJIBI HHTETpUpOBaHUs. MeTozsl
uHTerpupoBanus. OnpeneneHHbId HMHTErpal, €ro CcBoWcTBa. MeToAsl HMHTETPUPOBAHMSL.
[IpunoxxeHre onpeAeneHHOro WHTerpana K BBIYMCICHHUIO IUIOIIAAeH MIOCKUX (GUryp u o0beMoB
Ten BpaueHus. HecoGcTBeHHbIE MHTETpalb

Pa3znen 3 DnemMeHTHI TEOPUU BEPOSITHOCTEH M MaTEMAaTUUECKONW CTaTUCTUKH

JluckpeTHas ciaydyaiiHas BEIMYMHA, €€ YUCIIOBbIE XapaKTepUCTUKU. HenpepsiBHas ciydyaiiHas
BEJIMYMHA, €€ YNCJIOBbIE XapaKTepUCTHKU. Bapuanumonssle psabl pacnpenenenue. [lokasarenu
Bapuanuu. ['papuueckoe wnzoOpaxkenue. BrpiOopounblii Mmeroa. I'eHepanbHas COBOKYNHOCTb.
Bri6opka. JluckpeTHbli 1 MHTEpBaIbHBIN psiibl pacnpenenenus. Kpurepuu cornacus

4.2.Conep:xanue JIeKIUM
Ounas popma o0OyueHust

Ne HaumeHoBaHue nexuuu Konuuectso IIpaxkTuueckas

n/m JacoB MOJArOTOBKA

1 Matpuupl. [leficTBUS Hal HUMU 2 +

2 Omnpenenurenu 2-ro u 3-ro nopsiyka. CoiictBa. OOpaTHasi MaTpHna 2 +

3 OCHOBHbIE NOHATHS CUCTEM JIMHEWHBIX YpaBHEHUH. MeTo bl peleHus 2 +

4 Oyukus ogHOM epeMerHoi. O6nacts onpeneneHus. CBoiicTBa 2 +
asreMeHTapHbIX QyHkumi. [Ipenen ¢pyHKunu B TOuKe M OECKOHEUHOCTH

5 [MpousBonnas ¢pynkimy. ['eomerpuueckuii, GU3NUecKuil 1 OHOIOTMIECKHUIt 2 +
CMBICI




[Mpasuna u popmynsl nuddepenurposanus. [IponszBoHas cClOXKHOM
GbyHKIMU

OcHoBHble TeopeMbl aud dhepeHmanbHoro ucurnciacHus. [pasuno Jlomurans

[punokeHne MpOU3BOAHON K MCCIIEIOBAHHIO (DYHKITHIA

Heomnpenenennslii unterpan. CoiictBa. MeTo bl HHTEIPHUPOBAHUS

Omnpenenennslii uaTerpan. Croiicrsa. MeToab! HHTETPUPOBAHUS

[punoxxeHne onpeneIeHHOro HHTErpaia K BEIYUCICHHIO TUIONIa el IIIOCKUX
¢uryp u o0beMOB Tell BpaleHuUs!

NININININ

4+ [+ |+

12

HecoOcTBeHHbIE HHTETPAIB

13

HI/ICKPGTHaﬂ cnyqaﬁHaﬂ BCJINYHMHA, e€ YMCJIOBBIC XapaKTCPUCTHUKHU

14

HerepLIBHaH cnyqaﬁHaﬁ BCJIMYMHA, ¢€ YHCJIOBBIC XapaKTCPUCTUKU

15

3aKOHBI pacnpeacjicHus HerepLIBHOﬁ cnyqaﬁﬂoﬁ BCJIMYMHBI

16

BapuanuonHsle psisl pacnpenencnue. [lokasarenu Bapuaruu. [ padpudeckoe
n3o0paxeHne

NININININ

4+ [+ |+

17

I'eHepanbHas COBOKYNHOCTh. BriOopka. JIMCKpETHBIH 1 HHTEPBAIBHBIN PsIIIbI
pacupeieneHus

18

Kpurepuu cornacus

Uroro

36

15%

3aounas popma oOyuenust

n/n

HaumeHoBanue nekuuu

KomnuectBo
YacoB

[IpakTnueckas
MIOATrOTOBKA

19

OcCHOBHBIE TIOHATUSI CUCTEM JIMHENHBIX YpaBHEHUH. MeTOo bl peleHus

20

Ipoussonuas pyukiwu. I'eomerpudyeckuil, GuU3MUeCKuil 1 OMOIOTUUCCKUI
cmbici. [TpaBuna u gpopmysisl quddepeHunpoBanus

21

Heonpenenennsiit nunterpan. Onpenenennslii uaterpai. CroiictBa. MeTobl
HWHTETPUPOBAHUS

22

JluckpeTHas U HenpepblBHAS CIy4YailHblEe BEIMYUHBL, UX YUCIIOBBIE
XapaKTEPUCTUKHU

Hroro

15%

4.3 Conep:xanue JJaGopaTOPHbIX 3aHATHIA
JIaGopaTopHble 3aHATHS HE MPETyCMOTPEHbBI
4.4 Conep:xanne NpaAaKTHYECKUX 3aHATHI
Ounas ¢popma o0ydeHus1

/o

HaumenoBaHue MPaKTUYECKUX 3aHATUN

KomnuaectBo
4acoB

IIpaktuueckas
MOJITOTOBKA

Matpuupl. JleficTBUS HaJL HUMU

®opmyiel Kpamepa. Meton 'aycca

®opmyinel Kpamepa. Meton 'aycca

Nlesinslos

IIpousBonnas ¢pynkiuu. ['eomerprueckuii, Gu3NIECKUil 1 OMOTOTUIECKUI
CMBICIT

NININ (N

+ [+ [+ |+

[TpunoxeHne MPOU3BOAHON K HCCIIETOBAHHUIO (DYHKITHH

Haxonc;lem/le ITPOU3BOHBIX

Heomnpenenennslii naTerpan. CoiicTBa. MeToIpI HHTETPUPOBAHHS

MeTO}I TOJICTAHOBKHU B HEOMIPEACIICHHOM MHTErpaJic

MeTO}I HMHTCTPUPOBAHUSA 110 YACTAM B HECOMPCACICHHOM UHTErpaJic

OmnpeneneHHBIA HHTErpa. MeTo Il HHTETPHPOBAHHS

ialinlenloaloaleslen

[Tpunoxenne onpeaeNeHHOr0 HHTErpaja K BEIYNCICHHUIO IIIOMIaeH
IUTOCKUX QUTYP

NININININININ

A EIEREIERERES

Haxoxpaenune uHTerpagon

N

+

JluckpeTHas ciydaiiHas BeJIM4MHA, €€ YUCIOBbIE XapAKTEPUCTUKU

N

+

HenpepsoiBHast ciyuaiiHas BeJIMUKHA, €€ YUCIOBbIE XapaKTEPUCTHKU.
HopmanpHblii 3aK0H pacnpeaesieHus

BoluniciieHue XapakTEpUCTUK CIy4YaiHbIX BEJIUYMH

BapuanuonHsle psasl pactpenenenue. [Tokasarenu Bapuamuu. I'papuueckoe
n300pakeHme




] TenepanbHast cOBOKynmHOCTb. BeiOopka. JIMcKpeTHBII 1 MHTEPBaJIbHBIN PSiIbI 2 +
pacrpeaeneHus
] Urorosoe TecTupoBaHue 2 +
Hroro 36 15%
3aounas popma oOyueHnust
Ne . KonuuectBo IIpaktuueckas
HanmeHoBaHMe NpaKTHYECKUX 3aHITHH
n/m 4acoB MOJTOTOBKA
] ®opmyner Kpamepa. Meton 'aycca 2 +
2 [pomsBonnas ¢ynkmun. ['eomerpuuecknii, Gpu3udecKuii 1 OHOIOTHICCKUI 2 +
CMBICT
3 Heomnpenenennsrit nuaterpan. OnpeneneHnsnii naTerpan. CoiictBa. MeTtonst 2 +
UHTETPUPOBAHUS
4 JluckpeTHas ciaydaiiHasi BEIMUNHA, e YNCIOBBIC XapaKTEPUCTUKU 2 +
Hroro 8 15%
4.5.Buabl u cogep:kaHue caMOCTOATEIbHOM PadoThl 00y4a0IINXCH
4.5.1. Buabl caMmoCTOATEIbHOM pad0Thl 00y4al0IMXCH
Komugectro
4acoB
Bunbl camocTosTenbHOM paboThl 00yYaOMINXCs Onan dopata 3a09Has
o0y4eHus popma
00yueHHS
IToaroroBka oTueTa Ha MPAKTUYECKOM 3aHATUU 14 30
[ToaroroBka K yCTHOMY OIIpOCy 15 30
[MoaroroBka K TECTUPOBAHUIO 15 30
BeinosHeHre UHAMBUIYAIBHOTO JOMAIIHET0 3aIaHusl 15 30
CamocToAaTeNbHOE U3yUeHHE OTAECIBHBIX TEM U BOIIPOCOB 15 35
HTroro 74 155
4.5.2. Coaep:xkaHue caMOCTOSATE/IbHOI padoThl 00y4YarOIMXCcst
Ne KomngectBo gacos
n/m
HanmenoBaHnue tem
3aouHas
Ounas popma
o0yueHus bopma
o0yueHus
1 Martpuupsl. JleWcTBust Hag HUMHU. OnpeaenTnTend 6 15
2 OCHOBHBIE OHITHS CHCTEM JIMHEWHBIX YpaBHEHHH. MeTO bl peleHus 6 16
3 OynKIus oHOM nepeMeHHOH. Ob6macts onpenenexust. CBoiicTa 6 15
aneMmeHTapHbiX GyHkmmid. [penen yHkmu B Touke U 6ECKOHEYHOCTH
4 IIponsBoaHas pyHKITHH. 12 16
5 Heomnpenenennslii naterpan. CoiicTBa. MeTo1pI HHTETPHUPOBAHHUS 8 15
6 Omnpenenennsiii uHETErpasl. CBo¥icTBa. MeTOAbI HHTETPUPOBAHUS 10 16
7 JluckpeTHas ciydaiiHas BeJIMYMHA, €€ YUCIOBbIE XapAKTEPUCTUKU 5 15
8 HenpepeiBHas cirydaiiHas BenW4IHHA, €€ YHCIOBBIE XapaKTEPUCTHUKH 8 16
9 Bapuarnmonnsie psasl pacnpenenenue. [Tokazarenu Bapuaiuu. ['paduueckoe 5 15
n300pakeHme
10 I'enepanbpHas COBOKYMHOCTh. Bribopka. JIMCKPETHBIN U MHTEPBAIBHBIN PSIIBI 8 16
pacrpeseneHus
Hroro 74 155




5. YueOHO-MeTOANUYECKOE 00ecTieYeHrne CAMOCTOAITeILHOI padoThl 00y4aromuxcst 1o
AUCHUILINHE

Y4eOHO-MEeTOANYECKUE pa3paboTku umetrorcs B Hayunoii bubnmuorexke ®I'6OY BO
IOxHo-Ypansckuit 'AY:

1 bepecneBa, .B. Maremaruka W MareMmaTuyeckas CTAaTUCTHKA. MeToOuUYecKHe YKa3aHMs K
MPAKTUYECKUM 3aHATHAM JIUIA OOy4aromuXxcsl 1Mo HampasieHuio moarotoBku 35.03.07 TexHomorus
MPOU3BOJCTBA M NEPepadOTKU C/X MPOAYKUIUH, Hpoduis bHOTeXHONOTHs NpPOU3BOACTBA U
nepepaboTKU CEeNbCKOX03IUCTBEHHOM MPOIYKIMH, YPOBEHb BBICIIEro 0oOpa3zoBaHMs OakajiaBpuar,
dopma oOyuenust ounas/ M.B. bepecuneBa. — Tpourk: FOVpI'AY, 2021. — 63 c. — Pexxum nmoctyma:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf
2 bepecuesa, U.B. Maremarka ¥ MareMaThyeckas CTaTUCTHKa [DJEKTPOHHBIA pecypc]| :
Metoauueckue peKOMEHAAMHU IO OpPraHMU3allMh CaMOCTOSATENbHONW paboThl 00y4aroumuxcs II0
HanpasieHuto nmoarotoBku: 35.03.07 TexHonorusi MpoOU3BOACTBA U MEPEPAOOTKH C/X MPOMYKIHH,
npoduns BUOTEXHONOTHS MPOU3BOACTBA M IMEPEPaAOOTKH CEIbCKOXO3IUCTBEHHOW MPOAYKIIHH,
ypoBeHb BEICIIEro oOpa3oBaHus OakanmaBpuar, Gopma oOyueHusi: ouHas./coct. .B. BepecneBa.—
Tpowurk: IOxHo-Ypanbckuit TAY, 2021. - 65c.- Pexum
nocrymnahttps://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf
3 bepecneBa, N.B. Maremarnka M MmaremMarudeckas CTaTUCTHKA. MeToquuecKkue yKazaHUs K
MPAKTUYECKUM 3aHATUAM JUIsl 0Oy4aromuxcsl mo HampasieHuto noarotoBku 35.03.07 Texnonorus
MPOU3BOJCTBA M TMEPEepadOTKU C/X MPOAYKUIUH, Npodmib BHOTEeXHONOTHS NPOU3BOACTBA U
nepepaboTKU CEeNbCKOX03UCTBEHHOM MPOIYKIIMH, YPOBEHb BBHICIIEro 0Opa3oBaHMs OakaliaBpHUar,
dopma obyuenus 3aounas/ M.B. bepecuesa. — Tpounk: FOYpI'AY, 2022. — 30 c. — Pexxum noctyma:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf
4 bepecuena, U1.B. Maremarnka ¥ MareMaThyeckas CTaTUCTHKa [DJIEKTPOHHBIA pecypc]| :
MeTtoauueckue peKOMEHAAMU [0 OPraHU3allMh CaMOCTOSATENIbHOW paboThl 00y4aromuxcs II0
HanpasneHuto noAaroroBku: 35.03.07 TexHomorusi mMpou3BOACTBA U MEPepabOTKU C/X MPOAYKIIHH,
npopmis buorexHonmorus MpOM3BOACTBA U IMEpPepabOTKH  CETbCKOXO3HCTBEHHOM MPOMYKIHH,
YPOBEHB BBICIIETO 00pa3oBaHusl OakanaBpuar, popma oOyuenus: 3aounas./coct. U.B. bepecnepa.—
Tponuk: IOxHO-Ypanbckuit T'AY, 2022. — 65c.- Pexum JocTymna:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf

6. ®OH/I OLIEHOYHBIX CPEACTB [JIsl IPOBeeHUS POMEKYTOUYHON aTTeCTAUHN 00YYaI0LIUXCs

Mo JAUCUHUILINHE

Jlnisl yCTaHOBIJIEHUS! COOTBETCTBUS YPOBHS MOJATOTOBKHM oOyuatomuxcs TpedoBanusm OI'OC
BO paszpabotan (oHA OLIEHOYHBIX CPEACTB JUJIS TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U MPOBEIECHUS
MIPOMEKYTOUHOM aTrTecTaluu oOydarommxcs Mo aucuuiuinHe. OOHA OLEHOYHBIX CPENCTB
npeacrasieH B lIpriioxenun.

7.0cHOBHAs M IONOJHHUTEJIbHAsI y4eOHasi IMNTepaTypa, Heo0XoaAuMast It 0CBOCHUS
AUCHUTLTUHBI

OcHoBHasl 1 IOTIOTHUTETIbHAS yueOHas tuTtepaTtypa uMmeercss B HayuHoii 6ubiamoreke u
3eKTPOHHOU MH(POpManmoHHO-00pa3oBateapHOM cpeae DI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas:

1 banaun, K. B. Beiciias maremaruka : yaeOnuk : [16+] / K. B. banaun, B. H. bamuibikos,
A. B. Pykocyes ; nox o6ur. pen. K. B. bannuna. — 3-e u3sz., crep. — Mocksa : ®JIMHTA, 2021. —
360 c¢. : Tabm, rpad., cxem. — Pexum  gocTtyma: 1O  TIOAMHCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=79497 (nara oOpamenus: 29.04.2022). -
bubmuorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT : 2eKTPOHHBIN.

2 Komoropues, B. @. Maremaruka 1 MareMaruieckas CTaTUCTHKA : yuyeOHoe rmocobue / B.
®. KomoropneB. — bpsiuck : bpsackuit ['AY, 2019. — 164 c. — Tekcr : 3nexTpoHHbI // JlaHb :
JNEeKTpOHHO-OuOmmoTeynass cucrema. — URL:  https://e.lanbook.com/book/133109  (mara
obpamenus: 29.04.2022). — Pexxum gocTyna: JJisi aBTOPH3. TIOJIB30BaTENEH.
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JlonoHuTEIbHAA

3 Kysnenos, JI. A. C60pHUK 3ajaHNii TIO BICIIEH MareMaruke. TUIIOBbIE pacueTsl : yueOHoe
nocobue s By30B / JI. A. KysnenoB. — 14-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. —
240 c. — ISBN 978-5-8114-9032-5. — Tekcr : anekTpoHHsbIi // JIaHb : 3IeKTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/183616 (mara oOpamenus: 29.04.2022). — Pexum
JOCTYTIA: ISl aBTOPH3. MOJIB30BATEIICH.

4 KyszuenoBa, O. B. Maremaruka U mMareMaTudeckas CTaTUCTUKA: MPAKTUKyM :@ ydeOHOe
nmocodue / O. B. KysnemoBa. — IMxeBck : Ibkesckas ['CXA, 2020. — 59 c.— Tekcr:
AJIEKTPOHHBIH // Jlanp : ANIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/178023 (mara oOpamenus: 29.04.2022). — Pexum pocryma: s
aBTOPH3. MOJIH30BATENIECH.

5 Tyran6aeB, A. A. OCHOBBI BbICIIEH MaTeMaTuku : yuyeOHuk / A. A. Tyran6aeB. — CaHKT-
[TerepOypr : Jlanb, 2022. — 496 ¢. — ISBN 978-5-8114-1189-4. — TekcT : anmekTpoHHbI# // JlaHs :
ANIeKTpOHHO-OMOmMoTeynass cucrema. — URL:  https://e.lanbook.com/book/210698  (mara
obpamienus: 29.04.2022). — Pexxum gocTyna: st aBTOPH3. TI0JI30BaTENICH.

8. Pecypcsl MH(pOPMaMOHHO-TEIeKOMMYHHKANIMOHHOI ceTn « MHTEepHET», HEOOXO0AUMBbIe
AJI51 OCBOEHH S TUCIHUILIUHBI
1. EnrHOE OKHO J0CTYyIa K y9eOHO-METOIMISCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlauwy» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINEhttp://biblioclub.ru
9. MeToauyeckue yKazaHus AJsl 00y4arolUXcsl M0 OCBOEHUIO TUCIHUILTUHBI

Y4eOHO-MeTonn4yeckue pa3paboTku uMmeroTcss B Hay4dHoii OmMOmMOTEKe M AIIEKTPOHHOMN
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FHOxHo-Ypansckuii [[AY.

1 bepecnea, 11.B. Maremaruka u Mmaremaruyeckas CTAaTUCTHKA. MeToauYecKue YKa3aHMs K
MPAKTUYECKUM 3aHATUAM JUIsl 0Oydaromuxcsl mo HampanieHuto noarotoBku 35.03.07 Texnonorus
MPOM3BOJCTBA M MEPEepadOTKU C/X MPOAYKIUH, Npodwib BHOTEXHONOTHS NPOU3BOACTBA U
nepepaboTKU CEeNbCKOX03IUCTBEHHOM MPOMYKIMH, YPOBEHb BBHICIIEro 00Opa3oBaHHs OakaliaBpuUar,
dopma obyuenust ounas/ M.B. BepecuneBa. — Tpourk: FIOYpI'AY, 2021. — 63 c. — Pexxum noctyma:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf

2 bepecnera, U.B. Maremarnka ¥ MareMaThyeckas CTaTUCTHKa [DJIEKTPOHHBIA pecypc]| :
Mertoauueckue pEeKOMEHJAlUu 10 OpraHu3alMyd CaMOCTOSATENbHOW padoThl 0O0y4aromuxcs Mo
HanpasieHuto noAaroroBku: 35.03.07 TexHonmorusi Mpou3BOACTBA U MEPepabOTKU C/X MPOAYKIIHH,
npoduns BHOTEXHONOTHS MPOM3BOACTBA M MEPEPadOTKH CETbCKOXO3IUCTBEHHOW MPOAYKIIHH,
YPOBEHB BHICIIET0 oOpa3oBaHus OakamaBpuar, (popma oOyuenus: ouHas./cocT. U.B. bepecnepa.—
Tponuk: IOxHO-Ypanbckuit T'AY, 2021. — 65c.- Pexum
nocrymnahttps://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf

3 bepecneBa, N.B. Maremarnka W maremarudeckas CTaTUCTHKA. MeToqHUecKnue yKazaHUS K
MPAKTHYECKUM 3aHATUAM JUIsl 0Oy4arouxcs Mo HampaBieHuto noarotoBku 35.03.07 Texnonorus
MPOU3BOJCTBA M TEPEepadOTKU C/X MPOAYKIUH, NpOoQIiIb BHOTEXHONOTHS TPOU3BOACTBA U
nepepaboTKU CEeNbCKOX03UCTBEHHOW MPOMYKIIMH, YPOBEHb BBHICIIEro 0Opa3oBaHMs OakalaBpHUar,
¢dopma oOyuenus 3aounas/ M.B. bepecuesa. — Tpounk: FOYpI'AY, 2022. — 30 c. — Pexxum nmoctyma:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf

4 bepecuena, U.B. Maremarnka ¥ MareMaThyecKas CTaTHCTHKAa [DJIEKTPOHHBIA pecypc]| :
Meroauueckue pPEeKOMEHJAlUH IO OpraHu3alMyd CaMOCTOSTENbHOW paldoThl 00y4aromuxcsi Mo
HanpasneHuto noArotoBku: 35.03.07 Texnomorusi mMpou3BOACTBA U MEPepabOTKU C/X MPOAYKIIHH,
npopuns bruorexHonmorus MpoM3BOACTBA U INEpepabOTKH  CeTbCKOXO3HCTBEHHOM MPOIYKIHH,
YPOBEHB BBICIIETO0 00pa3oBaHUs OakaiaBpuar, popma oOydenus: 3aounas./coct. .B. bepecnepa.—
Tponuk: HOxHO-Ypanbckuit T'AY, 2022. — 65c.- Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf
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10. UndopmaniuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHMH 00pPa30BaTEeIbHOI0
npoiuecca no AMCHUILINHE, BKIIOYAs NMepevyeHb MPOrpaMMHOro odecrneyeHust u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 0uOaMOTeKe ¢ TEPMUHAIBHBIX CTAHUUH MPENOCTABISETCA JOCTYN K 0azam
JAHHBIX:

- Texakcnept (uHpopMmanmonHo-cripaBoyHas cucrema [[OCToB);

- «CenbXx03TeXHHUKa» (aBTOMATU3HPOBAHHAS CIIPABOYHASI CUCTEMA).

- MyTestXProll.

[lepeueHp JMIIEH3MOHHOTO MPOrPaMMHOr0 obOecrieueHusi. PeKBU3UTHI MOATBEP KAAIOIIETO
nokymenra: OC cren. Ha3Hau. «Astra Linux Special Edition» ¢ oducnoit mporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD DOnektpo Bepcus 10.0, 1O «Maxima» (aHamor
MathCAD) cBobGogHo pacmpoctpansiemoe, [I0 «GIMP» (amamor Photoshop) cBoGoaHO
pacmpoctpansemoe, [10 «FreeCAD» (anamor AutoCAD) ceo6oano pacnpoctpansemoe, KOMITAC
3D v16, AatuBupyc Kaspersky Endpoint Security, Moit O¢uc Crannaptasiii, 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. MaTepuanbHo-TexHU4YecKasi 0a3a, He00X0AUMAas /ISl OCYLeCTBJIeHHUs 00pPa30BaTeIbLHOIO
npoiuecca no JUCHUIINHE

Y4yeOHble ayIMTOPUM [JI1 NPOBeAeHHMS 3aHATHI, NMPeAyCMOTPEHHBIX NPOrpamMMoii,
OCHAIlleHHbIe 000pPyJ0BAaHHEM U TeXHUYeCKUMH cpeacTBamMu o0ydenus. [lomemienus nis
CaMOCTOSITeIbHOM padoTsbI o0yuarommxcs. [Homemenne  mas XpaHeHus U
NPOoPHUIAKTHIECKOr0 00CTYKHBAHUSA Y4eOHOIro 000py/10BAHUS.
1 VYuebnas aymuropus Ne Il mist mpoBenenus 3aHsaTHil eknuonHoro tuma,457100, YensOuHckas
o0m., . Tpoutk, yn. ['arapuna, 13;
2 YyeOHnas aymuropust Ne 417 nnsi mpoBeneHUs 3aHSATHA CEMHUHAPCKOTO THIA (MPAKTUYECKHX
3aHATUI), NPOBEACHMs TPYIIOBBIX M WHAWBUAYAIbHBIX KOHCYJIBTAIMH; TEKYIIEro KOHTPOJS U
npoMexxyTodHoi arrecranuu, 457100, Yensionnckas oom., . Tpourk, yi. ["arapuna, 13;
3 Tlomemenne Ne 420  ans camMocCTOATENBbHOW paOOThl, OCHAIIEHHOE KOMIIBIOTEpaMH C
BO3MOYKHOCTBIO TNOJKIIOUeHUs1 K cetu «lHTepHeT» M obecriedeHHeM JoCTyla B 3JEKTPOHHYIO
obpazoBarenbHyto cpeny457100, Yensounckas o6, . Tpounk, yiu. ['arapuna, 13;
4 Tlomemenne Ne 426 - momemieHWe JUIE XpaHEHUS M MPO(PUIAKTHYECKOTO OOCTYKHBAHHS
yuebHoro obopynoBanus,457100, Yensibunckas 06:1., r. Tpouuk, yn. [arapuna, 13;.
Ilepeyenn ocHoBHOTrO 06opyaoBanusi: Hoyroyk Lenovo G570, nmpoextop ViewSonic 5211. Jlocka
ayJUTOpHAsl.
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I[MTPUJIOXXEHUE

®OHJ OHEHOYHBIX CPEJACTB
JUIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOBEAECHUS IPOMEKYTOYHON aTTeCTallun

o0y4aromuxcs
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COJEPKAHUE ITPHUJIOKEHUA

1 | KomnereHuun M WX HUHIUKATOpBl, (OpMHUpyeMble B TIpolecce ocBoeHus | 14
JUCIUILIMHBI
2 | [lokazarenn, KpuUTepud W IIKaJa OICHUBAHUS WHAUKATOPOB JOCTHXKEHHs | 15
c(hOpMHUPOBAHHOCTH KOMITETEHIIUI
3 | TunoBBIe KOHTPOJIbHBIE 3adaHus W (WIM) WHBIE MaTepUalibl, HeoOXxoaumbie uist | 17
OLICHKM 3HAHWUW, YyMEHHH, HaBBIKOB M (WJIKM) ONbITa  JEATEIBHOCTH,
XapaKTepU3yIOMUX CHOPMUPOBAHHOCTh KOMIIETEHIIMH B MPOIECCE OCBOCHUS
JUCIUILIMHBI
4 | Meronuueckre Marepuallbl, OIPEAEIISIOINE IPOLEAYPbl OLIEHUBAHNUS 3HaHUH, 17
YMEHHM, HAaBBIKOB U (MJIM) OIbITA ACSITEbHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIIETCHIIHIA
4.1 | OueHouHbIe CpPe/ICTBA 7Sl IPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH B 17
MPOLECCE NPAKTUYECKON NOJTOTOBKU
4.1.1 | YcTHbIN onpoc 17
4.1.2 | OTtyer no npakTU4yeckoi padboTe 22
4.1.3 | TectupoBanue 48
4.1.4 | UaauBuyalibHBIC JOMAIITHUAE 38/ TaHHS 50
4.2 | Ilponeypsl M OLICHOYHBIEC CPEACTBA JJIsl MPOBEICHNS MPOMEKYTOUHOM arTectanyu | 64
4.2.1 | 3auer 64
4.2.2 | Dk3ameH 67
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1 KomneTreHIIMU M KX HHAMKATOPbI, (popMuUpyeMble B mpoiecce 0CBOCHUS
AMCHMUILTNHBI

VYK-1. Crnoco0GeH OCYIIeCTBIATh MOWCK, KPUTUUYECKUH aHajdu3 M CUHTE3 HH(OpMaluu,
IMPUMCHATDH CUCTEMHBIN moaxoa AJjid pClICHUA MOCTABJICHHLIX 3a4a4.

HanmeHoBaHuEe OLICHOUHBIX

®opmupyembie 3YH CpencTs
Kon u
HAUMCHOBAHHC o =
HHIMKATOpa - = [;2* B
JOCTHKEHHUSI g cEsr 2 g
KOMIIETCHLIUH 3HAHUS YMCHUS HaBBIKU g § 5 E
=& S g
= <
na-1 YK-1 | Ob6yuaromruiics OO6yuarouuiics OOyuaronmiics YceTHbli onpoc, 3auer
OcymiecTriser JIOJDKEH 3HATh | JOJDKCH YMETh | JOJDKCH BIANCTh | TECTUpOBaHHE, | DK3aMcH
TTOUCK, METO/IBI OCYIIIECTBIIATh HABBIKAMU OTYET MO
KpI/ITI/I‘IeCKI/Iﬁ OCYIIECTBJICHUA IIOUCK, MIPUMCHATH OCYIIECTBJICHUA MPpaKTUICCKOMY
aHam3a U | TIOWCKa, METOIBI TTOWCKA, 3aHATHIO,
CHHTE3 KPUTHYECKOTO KPUTHIECCKOTO KPUTHYECKOTO WHIWBUAYaIbHOE
nHpOpMAINH, aHalM3a W CHHTE3a | aHalW3a W CHHTE3a | aHalnW3a W CHHTEe3a JIOMaIrHee
TIPUMEHSIET nHpOpMAINH, nHpOpMAaLNH, “HpOpMAINH, 3aaHne
CHUCTEMHBIT HCTIONB3yeMbIe B | HCHOJB3yEeMBIC B | HCHONB3YyeMBIMH B
noaxon JJIs1 MaTCMaTHUKCE, MaTCMaTHUKe, MaTCMaTHKe,
peleHus NIPUMEHATH IIPUMEHATH MIPUMEHEHUS
ITIOCTAaBJICHHBIX CHUCTEMHBIN noaxon CUCTEMHBIHN noaxon CHUCTCMHOI'O
3aaa4 JIIA peuieHuA JJIsL peuicHus noaxoaa JJIsL
ITIOCTAaBJICHHBIX IIOCTAaBJICHHBIX peuicHuA
3anad (b1.0.15, YK- | 3amau (b1.0.15, YK- | mocTaBieHHBIX
1-3.1) 1-V.1) 3amaq (b1.0.15, YK-
1-H.1)
OIIK-1. CriocobeH pemiaTh TUIOBBIE 3a]ja4l MPOPECCUOHATBHOMN EATEILHOCTH Ha OCHOBE

3HAHWII OCHOBHEIX 3aKOHOB MAaTEMAaTUUYCCKHUX, €CTCCTBCHHOHAYYHBIX WU 06HI€HpO(1)eCCI/IOHaJ'IBHI)IX
JUCHUIUIMH C TPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKE[I_[I/IOHHBIX TEXHOJIOTHUH.

HamnmenoBanue
®opmupyembie 3YH OLICHOYHBIX CPEACTB
Ko n
HalMEHOBAHUE =
UHIUKATOpa w o E =
JOCTHKECHUS g ‘E g E
KOMIIETEHLIH 3HAHUS YMCHUS HAaBBLIKA g § 5 3
=5 z E
&
=
na-1 OIIK-1 | Obyvarom | OOyuarommiics momkeH | OOydaromuiics — TOJKEH YcTHBIN 3auer
Pemraer  THmoBBIC | ¥ics MOIDKEH | yMETh pEIIaTh THUIIOBBIC | BIAAETH HaBBIKAMU orpoc, DKk3amMe
3a7a4d 3HATh 3a7a4 pEIlleHHs THIIOBBIX 3a/a4 | TECTHPOBAH H
po(eCCHOHATIBHON | OCHOBHBIC poeCCHOHATBHOM npogeCCHOHATBHOM He, OTUYET
NESITENLHOCTH  Ha | 3aKOHBI JIEATEILHOCTU Ha OCHOBE | JEATENBHOCTH Ha OCHOBE 1o
OCHOBE 3HAHUHM | MareMaTHde | 3HAHUM OCHOBHBIX | 3HAHUH OCHOBHBIX | IPAKTHYECK
OCHOBHBLIX 3aKOHOB | CKHX, 3aKOHOB 3aKOHOB MaTeMaTHYECKHX, oMy
MaTeMaTHYECKHUX, €CTECTBEHHO | MAaTeEMaTHYECKHUX, €CTECTBEHHOHAY YHBIX 3aHATHIO,
€CTeCTBCHHOHAYYH HAYYHBIX €CTECTBCHHOHAYYHBIX TUCHUIUIMH (MaTeMaTHKa) | HHIUBHIya
BpIX JUCHUIUIMH C | JUCUUIUIMH | JUCLMIUIMH c MIPUMEHEHHUEM JILHOE
NIPUMEHEHUEM (MaremaTtuk | (MaTeMaTHKa) ¢ | mHMOpPMAIOHHO- JIOMallHee
WHPOPMAIUOHHO- a) (b1.0.15, | nmpumeHeHHEM KOMMYHHUKAIIUOHHBIX 3aJlaHue
koMMyHukanmonusl | OIIK-1-3.1) | uapopmanmonHo- TEXHOJIOTHH (b1.0.15,
X TEXHOJOTUH KOMMYHHUKaIIHOHHBIX OIIK-1-H.1)
texHonoruit  (B1.0.15,
OIIK-1-VY.1)
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2 Tloka3arenu,

KOMIIeTEeHIUH
YK-1. CiocoGeH ocyuiecTBIsTh OUCK, KPUTUYECKUI aHaIN3 U CUHTE3 HH(opMarmu,
HNPUMEHSATh CUCTEMHBIH TOIXO JUISl PEIICHHS TIOCTABICHHBIX 33/1a4.

KPpUTEPpUM H HIKAJa OUCHHBAHMA HWHAUKATOPOB JTOCTHUKCHUSA

[Tokazarenu Kpurepun u mkana oneHHBaHAS Pe3yAbTATOB 00yUSHHS M0 UCIIUTUTHHE
OTICHUBAHUS
(DopMupyeMble Henocrarounstit JlocTarouHslii Cpenuuit Beicokuit
3YH) YPOBEHb YPOBEHb YPOBEHb YpOBEHb
Bb1.0.15, YK-1 - | OOGyuatommuiics He OOyuatowmuiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3.1 3HACT METOIBI cJ1a00 3HACT METONBI | HE3HAYUTCIBHBIMHU TpeOyeMoit
OCYILCCTBIICHHS OCYIIIECTBICHUS oImuOKaMu U CTCTICHBIO TIOJTHOTHI
MTOUCKA, MTOKCKA, OT/ICNILHBIMU Y TOYHOCTH 3HACT
KPUTHYECKOTO KPUTHYECCKOTO npo0eraMu 3HaeT METO/IBI
aHaJM3a U CHHTE3a aHaJIM3a u CHHTE3a METOJTbI OCYIIECTBIICHUS
nHpOpMAINH, nHpOPMAINH, OCYIIECTBIICHHS TIOWCKA,
HCTIONBb3YEeMbIE B HCTIONB3yEeMEBIC B TTOWCKa, KPUTHYECKOTO
MaTeMaTHKe, MaTeMaruKe, KPUTHYIECKOTO aHaM3a U CHHTE3a
MIPUMEHSTh TIPUMEHSTH aHaJIM3a U CHHTE3a nHpOpPMALINH,
CHCTEMHBIH IMOAX0J] | CHCTEMHBIN OAXOX | WHPOpPMALNH, HCTIONB3YEMBIC B
JUTSL PEIICHUS JUTSL pEIICHUS HCTIOJIb3YEMbIC B MaTeMaTHKe,
MMOCTABJICHHBIX MTOCTABJICHHBIX MaTEeMaTHKe, MIPUMEHSTh
3amay 3ama4y MIPUMEHSTh CHUCTEMHBIN TTOIXO]T
CHUCTEMHBIN TTOAXO/T JUTSL PELICHHUS
JUTS PELICHHUS MOCTaBJICHHBIX
MTOCTABJICHHBIX 331249 | 3aJa4
B1.0.15, YK-1 - | OOGyuatomtmiics He Ooyuaromuiics OO6yuarommuiics ¢ OO0yuarommuiics
Vi yMmeer crmabo ymeer HE3HAYUTEITHLHBIMU yMmeer
OCYIIECTBIATH OCYIIECTBIATH 3aTpyIHCHUSIMHA OCYIIECTBIATh
TTOWCK, IPUMEHSITh TTOWCK, IPUMEHSTh yMEeT OCYIIECTBIATh | MOUCK, IPUMEHATH
METOTBI METOIBI TIOWCK, IPUMCHATH METOTBI
KPUTHYECKOTO KPUTHYECKOTO METO/TBI KPUTHIECCKOTO
aHaJu3a ¥ CHHTE3a aHaJu3a ¥ CHHTE3a KPUTHYIECKOTO aHaJIn3a ¥ CHHTE3a
uH(hopMaIHy, uH(hopMaIHy, aHaJIN3a ¥ CHHTE3a nHdopmaruu,
UCIIOJIb3yEeMbIC B UCIIOJIb3yEeMbIC B HHpOPMAITUH, HCTIOJIb3yEMBIC B
MaTeMaTHuke, MaTeMaTruke, HCIIOJIb3yEeMbIC B MaTeMarTuKke,
OPUMEHSITh PUMEHSITH MaTeMaTuKe, MIPUMEHSTh
CHUCTEMHBIN MMOIXO]T CHUCTEMHBII NIOJIX0A, | MPUMEHSTh CUCTEMHBIN MOIXO]
JUTSL peICHUS JUTSL peICHUS CHUCTEMHBIN TIOAXOT JUTS PEeTICHUS
MTOCTAaBJICHHBIX MTOCTAaBJICHHBIX JUTS PEeTICHUS MTOCTaBJICHHBIX
3a/1a4 3a/1a4 MOCTABJICHHBIX 33J1ad | 3aJiad
B1.0.15, YK-1 - | OGyuarommuiics He OO0y4atormiics OO0yyarontuiics ¢ OO0yyarontuiics
H.1 BIIajiceT HaBBIKAMU c1abo BrajeeT HE3HAYUTEIILHBIMHU CBOOOTHO BIIajieeT
OCYIIIECTBIICHHS HaBBIKAMH 3aTpyAHCHUSIMHA HaBBIKaMHU
TIOHMCKa, OCYILECTBICHHUS BJIaJIcCT HABBIKAMU HaBBIKAMU
KPUTUYIECKOTO MIOHCKa, OCYIIIECTBIICHHS OCYIIECTBIICHHS
aHaJM3a ¥ CHHTE3a KPUTHYECKOTO MTOKCKA, MTOWCKA,
uHpopManuy, aHaJM3a M CHHTE3a KPUTHYECKOTO KPUTHYECKOTO
HCIOJIb3YEMBIMHU B uHpopManu, aHa/iu3a ¥ CHHTE3a aHa/ln3a ¥ CHHTE3a
MaTeMaTHKe, HCIOJIb3YEMBIMU B nHpOpMaLHH, uHpOpMaLnHy,
MIPUMEHCHHUS MaTeMaTHKe, HCTIOJIb3YEMBIMU B HCTIOJIb3YEMBIMHU B
CHCTEMHOTO MIPUMEHCHHUS MaTeMaTHKe, MaTeMaTHKe,
MOIXOAa ISt CHCTEMHOTO MPUMEHECHUS MIPUMEHECHUS
pelreHus OIX0Aa ISt CHUCTEMHOT'O TIOAX0Ja | CHCTEMHOTO
MTOCTaBJICHHBIX pelreHus JUTS PELICHHUS MOJIXOAa JJIst
3amad MTOCTaBJICHHBIX MOCTABJICHHBIX 33]]a4 | PEHICHUS
3amay MTOCTABJICHHBIX
3a1a4
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OIIK-1. CiocobeH pemath THUIIOBBIE 3aJaud MPO(ECCHOHATBLHON NeATEeIbHOCTH Ha
OCHOBC 3HAaHUHU OCHOBHBIX 3aKOHOB MaTEMaTU4YCCKUX, CCTCCTBCHHOHAYYHBIX u
o0mrenpodeccHoOHATBHBIX JMCIUTUTAH c PUMEHEHHEM UH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

[Nokazarenn Kpurepun u mikasa oleHUBaHUS pe3yabTaToOB O0yUSHHUS 110 JUCIUILUINHE
OLICHUBaHHUS
(Popmupyems Henocrarounsrii JlocTaTouHbIH Cpemauit Bricokmit
¢ 3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
B1.0.15, OIIK- | Obyuarommutics He Ooyuaromuiics OO0yyatomntuiics ¢ OO0yuaromuiics ¢
1-31 3HAET OCHOBHBIC cimabo 3HaeT HE3HAYNTEITFHBIMHU TpeOyeMoit
3aKOHBI OCHOBHBIE 3aKOHBI OIMOKaMH U CTETICHBIO TTIOJTHOTHI
MaTeMaTHYECKHX, MaTeMaTHIECKHUX, OTACTbHBIMHU U TOYHOCTH 3HAET
€CTECTBEHHOHAYYHbI | €CTECTBEHHOHAYYHBI | MPOOETaMH 3HAET OCHOBHBIE 3aKOHBI
X JTUCHUIIINH X JUCLUIUINH OCHOBHBIE 3aKOHBI MaTeMaTHYECKHX,
(MaTemaTHKa) (MarematHKa) MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBI
€CTECTBEHHOHAYYHbI | X JAUCLHUIUINH
X JTUCIUTIAH (MaTemartuka)
(MaTeMaTHKa)
b1.0.15, OIIK- | OOyuatomuiics He OOyuatowuiics OOyuatomuiics ¢ O0yyaromuiics
1 -Vl yMeeT pellaTh cabo ymeeT pemars | He3HaYUTeIbHBIMU yMeeT peliaTh
THUITOBBIC 331a91 THUIIOBBIC 3aJa491 3aTpyIHEHUSIMA THUIIOBBIC 3a7a491
npodeccroHanbHON | pOo()eCCHOHANBHONH | YMEET pemarhb npodeccrHoHaIbHON
JEeATeIbHOCTH Ha JeATeIbHOCTH Ha THUIIOBBIC 3a7a91 JIESITEIbHOCTH Ha
OCHOBE 3HaHUM OCHOBE 3HAHUU mpoeCCHOHANBPHON | OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB JIEITEIIHOCTH Ha OCHOBHBIX 3aKOHOB
MareMaTH4ecKuX, MareMaTH4ecKuX, OCHOBE 3HaHU MaTreMaTH4eCKuX,
€CTeCTBEHHOHAYYHBl | €CTECTBEHHOHAyYHBI | OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBI
X TUCHUILINH X JUCLUIUINH MareMaTH4eCcKuX, X JUCLHIUINH
(Marematuka) c (MaTemaTHKa) C €CTeCTBEHHOHAy4HBl | (MaTeMaTHka) c
NPUMEHEHHUEM MIPUMEHEHUEM X JIMCLMIUINH MIPUMEHEHHUEM
HHPOPMAIMOHHO- UH(OPMAIIOHHO- (Marematnka) c nHpopMaIMoHHO-
KOMMYHHKAIlMOHHBIX | KOMMYHHUKAalIMOHHBIX | IPUMEHEHHEM KOMMYHHKaIIMOHHBIX
TEXHOJIOTHH TEXHOJIOTHH nH(pOpMAITMOHHO- TEXHOJIOTHH
KOMMYHHKaIIMOHHBIX
TEXHOJIOTH
Bb1.0.15, OIIK- | Oby4atomimiicst He OOyJatormmiics OO0yuaromnuiics ¢ OO0yyarontuiics
1 -H.1 BJIajIeeT HaBbIKAaMU ciabo BiageeT HE3HAYUTEIIbHBIMU CBOOOMIHO BiIazieeT
pEeLIeHNsT THITOBBIX HaBBIKAMH PEIICHHS | 3aTPYJHEHHSIMHU HaBBIKAMH PEIICHUS
3a1a4 TUIOBBIX 33134 BJIajieeT HaBbIKaMU THUIIOBBIX 33/1a4
npodeccnoHamTbHOMI npo(eCCUOHANBHON | PEHICHUS THIIOBBIX npodeccrnoHaTbHOM
JIeSITETbHOCTH Ha JesITeIbHOCTH Ha 3ama4 JIeSITENTBHOCTH Ha
OCHOBE 3HaHUU OCHOBE 3HaHUI mpodeCCHOHANBHON | OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB JIESITETIBHOCTH Ha OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX, MaTeMaTHYeCKHX, OCHOBE 3HaHHUH MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHbl | €CTECTBCHHOHAYYHBl | OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBI
X JTUCHUIIINH X JUCLUIUINH MaTeMaTHYECKHX, X JUCLUTUINH
(maremaTHKa) c (MaTemaTHka) C €CTEeCTBEHHOHAy4YHbI | (MaTeMaTHka) C
NPUMEHEHHEM MIPUMEHEHNEM X JMCLHTUINH IIPUMEHEHHEM
nH(OpMaLMOHHO- nH}popMannoHHO- (maremaTHKa) C nHpopMannoHHoO-
KOMMYHHUKAIIMOHHBIX | KOMMYHHKAIMOHHBIX | MPUMEHEHHEM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUil TEXHOJIOTHil MHPOPMALIMOHHO- TEXHOJIOTUI
KOMMYHHKAIIMOHHBIX
TEXHOJIOT Uil
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3. TunoBble KOHTPOJIbHBbIE 3a]aHUs M (WJIH) MHbIE MATEPUAJIbl, HEOOXOAMMBbIe J1JIs1 OLleHKH
3HAHUI, YMEHU i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, CGOPMHUPOBAHHBIX B
npouecce 0CBOEHUS TUCHUILIUHBI

TunoBbie KOHTPOJIBHBIE 33JJaHUSI M MaTepPHAJIbl, HEOOXOIUMBIE JIsl OLIEHKU 3HAHUM,
YMEHHH U HaBBIKOB, COICPKATCS B YI€OHO-METOMUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.
1 bepecueBa, M.B. Maremaruka u mareMaTuueckas CTaTHCTHKA. MeTonuyeckue ykazaHHUS K
MPAKTHYSCKUM 3aHATHAM JIJIs1 00y4aromuXcs Mo HampaBieHuio moarotoBku 35.03.07 TexHonorus
MPOM3BOACTBA M TepepaboTKu ¢/X MPOAYKUHMU, Npopuib BHOTEXHONOrHs MPOU3BOACTBA U
nepepabdoTKU CeTbCKOX03IHCTBEHHOM MPOIYKIINH, YPOBEHDb BBICIIEr0 00pa3oBaHUs OakaiaBpuar,
dbopma oOyuenus ounas/ U.B. bepecueBa. — Tpourk: FOYpI'AY, 2021. — 63 c. — Pexum nocrymna:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf
2 bepecnea, 1.B.  Maremaruka U MareMaTHdeckas CTAaTUCTHKA [DIIEKTPOHHBIN pecypc] :
Meronuueckre pEeKOMEHIAIMK 0 OPTraHU3aIllMU CAaMOCTOSTEIbHON padOThl OOYyYaroUIUXCs IO
HanpaBiaeHuto noaroToBku: 35.03.07 TexHomorusi mpou3BOJCTBA U MEPEPaObOTKU /X MPOTYKIIHH,
npodmib BHOTEXHONOrUs MPOU3BOACTBA M TMEPEPAOOTKU CEIbCKOXO3IUCTBEHHONW MPOMYKIIHH,
yYpOBEHb BhICHIEr0 00pa3zoBaHus OakanmaBpuar, ¢popma obyuenus: ouHas./cocT. 1.B. bepecneBa.—
Tpowunk: OsxHO-Ypanbckuii I'AY, 2021. — 65c.- Pexxum
nocrymnahttps://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf
3 bepecnesa, 1.B. Marematuka u Maremaruyeckasi CTaTUCTUKA. MeTOOUYECKUE YKa3aHUS K
MPAKTUYECKUM 3aHIATHAM JJI1 00yJaroluXxcs 1Mo HanpasieHuio moarotoBku 35.03.07 Texuomorust
MPOU3BOACTBA M TepepaboTKu ¢/X MPOAYKUHH, NPOPMiIb BHOTEXHONOrHs MPOU3BOACTBA H
nepepaboTKU CeNTbCKOX031CTBEHHOW MPOAYKIIMU, YPOBEHb BBICIIETO 00pa3oBaHMs OakaiaBpuar,
dopma obyuenus 3aounas/ U.B. bepecueBa. — Tpounk: FOYpI'AY, 2022. — 30 c. — Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=7796;
http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf
4 BbepecueBa, 1.B. Maremaruka u mareMmarhyeckas CTaTUCTUKA [DJIEKTPOHHBIA pecypc] :
Metonuueckrue peKOMEHIAIMU MO OpPTaHM3aIlMi CaMOCTOSTENbHON paboThl OOydYaromuxcs Mo
HanpasiaeHuto noaroToBku: 35.03.07 TexHomorust Mpou3BOJCTBA U MEPEPAOOTKU C/X MPOTYKIHUH,
npodunb BbHOTEeXHONIOTUS TPOW3BOACTBA U MEPEepadOTKHU CETbCKOXO3IUCTBEHHOW MPOTYKINH,
YPOBEHb BBICIIETO OOpa3oBaHus OakanaBpuatr, (opma oOyueHus: 3aodnas./coct. W.B.
bepecueBa.— Tpouuk: IOxno-Ypamsckuit TAY, 2022. - 65c.- Pexum poctyna:
https://edu.sursau.ru/course/view.php?id=7796; http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf

4 Metoanyeckue MaTepHaJibl, oNpe/esilolye Npoue1ypbl OLleHUBAHUSA 3HAHMI, yMeHHUIi,
HABBIKOB U ONBITA JeSITEJIbHOCTH, XaPAKTePHU3YIOIIMX ITAlbI
(popmMupoBanus KoMIeTeHIM A

B nmaHHOM pasgene IpeAcTaBIEHbl METOAMYECKHE MaTepHallbl, OIPEAEISAIOLINE
MpOLEAYPhl OLIEHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U OTbITa JESITENbHOCTH, XapaKTePU3YIOLIUX
6a30BbIif 3Tan GopMupoBaHHUS KOMIETEHIMH M0 JUcUUIUIMHE «MaTteMaTHka U MareMaTudeckas
CTaTHCTHKa», MPUBEIEHBl NPUMEHUTEIBHO K Ka)XJOMYy H3 HCIOJIb3YEMBIX BHUAOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH M MTPOMEXKYTOYHOM aTTecTalui 00ydaronuxcsl.

4.1 OueHovHbIe CPeACTBA VISl MPOBEEHUS TEKYLero KOHTPOJIsl yCIIeBaeMOCTH B Mmpoluecce
NPaKTHYEeCKO MOATOTOBKH
4.1.1 YcTHbli onpoc

VYCTHBIN ONpOC MPOBOJUTCS HAa MPAKTUYECKOM 3aHATUU AJI OLICHKH Ka4eCTBA OCBOCHMS

o0OydaromuMcsi OCHOBHOM MpodeccroHaIbHON 00pa3oBaTesibHON MpOrpaMMbl MO OTAEIBHBIM
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BOIIpocaM W/UId TeMaM JUCHUITIINHBI.

TemMbl W TIaHBI 3aHATHNA 3apaHee COOOIIAFOTCS

06y‘-IaIOH.II/IMCSI OtBer OLCHUBACTCA OHCHKOI>'I COTIIMYHO», «XOPOII0», «YOAOBJICTBOPUTCIILHO» HUIIN
KHEYAOBJCTBOPUTCIILHO).

Ne OueHoYHBIE CpENCTBA Kon n HanmeHoBaHue
MHJKATOpa KOMIICTCHINH
1. Tema 1 Matpuupl. [eiicTBust Hag HUMH UJ-1 OIIK-1 Pemaet Tunossie
1. Cdopmymupyiite onpeneneHie MaTPHUIIBL, €€ pa3Mep U SJICMEHTHI. 3aa9u podeccuoHaIsHON
2. Kak Ha3pIBalOT JHaroHaIH MaTPULBI? JIESITEIIbHOCTH HAa OCHOBE 3HAHMH
3. Kaxkue maTpuiis! Ha3pIBalOT PAaBHBIMH? OCHOBHBIX 3aKOHOB
4. Yro Takoe KBaApaTHasA, MaroHaJIbHAS, EANHUIHAS MAaTPHUIIBI? MaTEMaTHYECKHX,
5. Yo Takoe TpeyroiabHas W HyJICBas MaTPHIIBI? €CTECTBEHHOHAYYHBIX
6. Uro Takoe BEKTOP-CTOJIOCT, BEKTOP-CTPOKa? TUCTIATUIAH C IPUMEHEHHEM
7. Kak onpenensiercss MaTpuna 1-ro nopsiaka, TpaHCIOHHUPOBaHHAS UH(OPMALMOHHO-
Matpuna’? KOMMYHUKAI[MIOHHBIX
8. Kak npousBecTH ciokeHHEe MaTPHIl ¥ YMHOXXEHUE MaTPHLbI Ha TEXHOJIOTHH
qucio?
9. Kak HaliTu npousBeneHue 2-X MaTpu?
2. Tema 2 ®@opmyinsl Kpamepa. Meton I'aycca NJ-1 OIIK-1 PemaeT TunoBsie
1. Yo Ha3BIBAIOT CHCTEMOW IMHEWHBIX YPABHCHU? 3372491 IpohecCHOHATHLHON
2. Kaxoii BuI uMeeT MaTpudHast (JOpMa CHCTEMBI JIMHEHHBIX JIEITEIIbHOCTH HAa OCHOBE 3HAHUH
YpaBHEHUH? OCHOBHBIX 3aKOHOB
3. YeMm oTiMYAIOTCS OCHOBHAS M pacIIMPEHHAs MATPUIIBI CHCTEMBI MaTeMaTHYeCKHX,
JIMHENHBIX YpaBHEHUM? €CTECTBEHHOHAYYHBIX
4. CdopmynupyiiTe HOHATHS: PEIICHUE CUCTEMbI THHEHHBIX JUCLUITIMH C IPUMEHEHNUEM
ypaBHEHUH, COBMECTHAsI, HCCOBMECTHAS! CUCTEMBI. UH()OPMaLMOHHO-
5. Uro 3HAYMT pPEeUINTh CHCTEMY JMHEHHBIX ypaBHEHU? UTo Takoe KOMMYHHKAIIMOHHBIX
OTpe/ieIeHHas, HeollpeAesIeHHast CUCTEMBI? TEXHOJIOTHH
6. Uro mpencrasisieT u3 ceds Meroy ['aycca penieHust CHCTEMBbI
JINHEWHBIX YpaBHECHUH?
7. Uro nmpernctasinseT u3 ceds metox Kpamepa pemieHus CHCTEMBI
JIMHENHBIX YpaBHEHUH?
3. Tema 3 ®opmynsl Kpamepa. Metoz I'aycca WJ-1 OIIK-1 Pewaet Tunossie

CohopmynupyiiTe onpeaieicHre MaTPHIIBL, €€ pa3Mep U SJIEMEHTHI.

Kak Ha3pIBarOT AMArOHAIN MATPHIIBI?

Kakwe MaTpuIbl Ha3bIBatOT PaBHBIMH?

Uro Takoe KBaJpaTHas, JHaroHabHAs, CAMHUIHAS MATPHIIBI?

Uro Takoe TpeyrojipHasl U HyJeBas MaTPHILI?

UTto Takoe BEKTOP-CTOIOEI, BEKTOP-CTPOKa?

Kak onpenensiercs matpuna 1-ro nopsaka, TpaHCIIOHHPOBAHHAS

marpuma?

8. Kak npousBecTy ciioxeHne MaTpHIl 1 yMHOXXEHUE MaTpHUIbl Ha
qucao?

9. Kak HaliTi Mpon3BeACHUE 2-X MATPHIL?

10. Kakwe BBI 3HaeTE AIIEMEHTapHBIC TPE0OpPa30BaHUSI MAaTPHIL?

11. Kak BBIYHCIUTH ONpeAeTUTEeNb KBaqpaTHON MaTpuisl (1, 2, 3
mopsiaka)?

12. CdopmynupyiiTe npaBuiIo TPEyrojabHUKA JUISl BBIYUCICHHS
OTIpesieTIUTeIs 3 opsiIKa.

13. Hasogwure cBoiicta onpenenurersi(1-3).

14. HazoBute cBoiicTBa onpeaenuTels (¢ 4-ro, KpoMe pa3ioKeHUs o
AJIEMEHTaM CTPOKHU WM CTOJIOMA).

15. Yro takoe MHHOD, anredpandecKkoe TOMoTHeHHE?

16. Kax npousBecTH pa3iokeHHe ONpeAeIUTeNs [0 JIEMEHTaM CTPOKH
i cronoma?

17. Yro Takoe BbIpoXk/IeHHAsS (0COOCHHAsT) M HEBBIPOXKICHHAS
(HeocoOeHHast) MaTpPUILIBI?

18. CdopmynmpyiiTe cBOWCTBA BBIPOXKICHHOH U HEBBIPOXKIESHHOH

NogaprwDdE

33712491 PO ecCHOHATHLHON
JIeSITeIbHOCTH Ha OCHOBE 3HAHWH
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCcKHX,
€CTECTBEHHOHAYYHBIX
JICLUILIMH C NPUMEHEHHUEM
UH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

18




MaTpHuil.

19. Yro Takoe npucoearHeHHas MaTpuua?

20. Yro HazpIBalOT 0OpaTHOM MaTpuen?

21. OmpenenuTe MOHATHUS: PAHT MATPHUIEI, Oa3UCHBI MUHOD, CBOUCTBA
paHra MaTpHuIbl.

22. Urto Ha3BIBAIOT CUCTEMOW JTHHEHHBIX ypaBHCHUN?

23. Kaxoii Bux umeeT MaTpudHas popMa CHCTEMBI JIMHEHHBIX
ypaBHEHHiA?

24. Yem 0TIHMYAIOTCS OCHOBHAS M PACIIMPEHHAs MATPHUIIBI CHCTEMBI
JIMHEWHBIX ypaBHECHUN?

25. ChopmynupyiTe MOHATHS: PELICHHE CUCTEMBbI JIMHEHHBIX
YpaBHEHUH, COBMECTHAsI, HCCOBMECTHAS! CUCTEMBI.

26. YTO 3HAYMT PELINTH CUCTEMY JIMHEHHBIX ypaBHeHUi? UTo Takoe
OTpeieIeHHasl, HeollpeAesIeHHasi CUCTEMBI?

27. Yro npencrasisieT U3 ceds Meroy ['aycca peneHust CHCTEMBbI
JTUHEWHBIX YpaBHEHHHA?

28. Yro mpencrasisieT u3 ceds meton Kpamepa perieHus cucTeMsl
JIMHENHBIX YpaBHEHUM?
Uro mpencraBiser U3 cedf MATPUYHBIH METOJ PEIICHUS CHUCTEMBI
JINHEWHBIX YPABHEHHI?

Tema 4  IIpomsBomuas ¢yHKIuU. [eomeTpudeckuii, QU3MUYECKUN H
OMOTIOTUYECKUI CMBICIL.

1.Chopmynupyiite onpeesicHHe MPOU3BOTHON (HYHKIIUH.

2. Copmynupyiite mpaBuiia HAXOXKACHUS MPOU3BOIHBIX

3. 3anumuTe GOPMYJIIBI IIPOU3BOJHBIX IEMEHTAPHBIX (QYHKIIMH.

4. Yto HazbiBaloT Au(depeHnnanom GyHKumuu?

5. Uemy paBeH muddepeHimai aprymenTa?

6. 3anmmmre ¢dopMyny TpPHOIHKESHHOTO
(OYHKIINY B TOUKE

BBIYUCJICHHUA 3HAYCHUA

NA-1 YK-1 OcymectBisier
MOVCK, KpUTHYECKUH aHATH3a H
CHHTE3 HHQOpPMalUH, IPUMEHSET
CHCTEMHBIH MOJXO]T ISt
peLIeHus TOCTaBICHHBIX 3a/1a4

Tewma 5 TlpunoxeHne IPOU3BOAHON K UCCIICAOBAHHIO ()Y HKITHIA
1.Copmynupyiite npasmio Jlomurans.
2.HazoBute ycioBue Bo3pacTaHus (QyHKIHH.
3. Ha3oBure ycrioBue yObIBaHUS (PYHKITUH.
4. HazoBute ycinoBue SKCTpeMyMa (QyHKIUH.
5. ChopmynupyiTe aJropuT™ HaXOXKIACHUS HAUOOJBIIETO U
HaMMEHBIIIET0 3HaYeHUH QyHKINM Ha OTpe3Ke.
6. ChopMyupy#Te aaropuT™ UCCICAOBAHUS (DYHKITMH HA BBITYKIOCTb.
7. ChopMymupy#iTe aqropuT™M HaX0XKICHHS TOYCK mepernda GhyHKINu.
8. ChopmynupyiiTe dTamsl MIaHa uccieaoBanus QyHKIUN

NA-1 YK-1 Ocymectiusier
MOKCK, KPUTHYCCKUI aHaIH3a H
CHHTe3 HH(POPMAaLMHU, NPHMEHSET
CHCTEMHBIN MOAXOJ JUTs
peLICHHs MOCTABICHHBIX 3a1a4

Tema 6 HaxoxaeHue mpou3BOIHBIX
1. Yro Ha3wiBatOT QPyHKIHEH?
. Kak onpenenuts, Bozpacratomas uian yobiBaronias QyHKIHs?
. ChopmynmpyiiTe HOHATHE OTpaHUYCHHAsT (QYHKIIHS.
. Kakas ¢pyHKUMS Ha3bIBacTCS DIIEMEHTAPHO?
. UeMy paBHBI CyMMa ¥ Ipon3BeieHHE OECKOHEYHO MAIIBIX (pyHKIM?
. Uemy paBeH Inpezen Npou3BeAeHUs ABYX (HYHKIHMN?
. CopmynupyiiTe mepBBIii 3aMeUaTeIbHBIHN MTpeelt.
. Uro Takoe mpupalieHne apryMenTa, mpupamesne GyHKIuu?
[TpowmutrocTprpoBaTh C TOMOIIBIO PUCYHKA (TpadUIecKn).
9. Onpenenute 06aCTh ONpeEEIeHU H 00IaCTh 3HAYCHUH (YHKIINH.
10. Chopmynupyiite Teopemy Beitepmrpacca o GyHKIINH, HETPEPHIBHON
Ha OTpE3Ke.
11. Yro Takoe apryMeHT 1 3Ha4eHHe GYHKIHUH, rpaduK QyHKIUH?
12. Kakas yHKIuMS Ha3pIBa€TCSt MOHOTOHHOM?
13. Kak HaiiTi QyHKIHIO, 00paTHYIO TaHHOU?
14. Yro Ha3pIBAIOT IpeAeIoM (QyHKIMH B HEKOTOPOH TouKe?
15. Yemy paBHBI Ipon3BeieHUS OECKOHEYHO MAIOH (DYHKIMH HA YUCIIO 1
Ha OTpaHHYeHHYI0 QyHKuMIO?

003N LN b W

-1 YK-1 OcymectBasieT
IIOMCK, KPUTUYECKUH aHAIu3a U
CHHTE3 HH(POPMAIINH, TPUMEHSET
CUCTEMHBIN MOAXO[ IS
pellIeHHs TOCTaBIEHHBIX 33134
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16. Yemy paBeH npezei npousBeeHus PyHKIUHM Ha OCTOSHHBINA
MHOXHTENb?

17. ChopmynupyiitTe BTOpOi 3aMeyaTenbHbIi peaes Ipu X— .

18. Onpenenuts HENMPEPHIBHOCTH (DYHKLIUH Yepe3 NpUpalleHHe.

19. Kakumu OynyT cymMMa, MPOU3BEACHHE U YaCTHOE HEMPEPHIBHBIX
GyHKIIIA?

20. OmpenenuTs OTpaHNIEHHOCTH TS HETIPEPEIBHOM Ha OTpe3Ke
(hyHKIHM.

21. Ilepeuncnute cOCOOBI 3aMaHUS (QYHKIIHH.

22. Kaxkas QpyHKIS HA3bIBA€TCS CTPOT'O MOHOTOHHOM?

23. Kakas QpyHKIHS HA3bIBACTCS CIIOKHOM?

24. Kakyro (yHKIMIO Ha3bIBalOT OECKOHEYHO OOJIBIION?

25. Ecnu o - GeckoHeYHO Mauasi, To Kakoi Oyzaer gynkuus 1/o?

26. Yemy paBeH mpejiesl 4aCTHOTO JABYX (YHKIMN?

27. ChopmynupyiiTe BTOpOi 3ameuarensHblil npeaen npu x—0.

28. YTo Ha3bIBAIOT TOYKAMH pa3pbiBa (GYHKIHMU?

29. Korza HenpepbiBHA CI0XKHAst QYHKIHA?

30. Chopmynupyiite Teopemy bonbriano-Komu ist HerpepbIBHOMN Ha
OTpe3Ke QYHKIIHH.

31. Kak onpenenuTs YeTHOCTh U HEYETHOCTD (DYHKIIHN?

32. Kak onpenennuTts NepUOINIHOCTD PyHKIIH?

33. YTo Ha3BIBACTCS OKPECTHOCTHIO C IIEHTPOM B TOUKE Xo M PAANYCOM €7

34. Kakyto (GyHKIUIO Ha3bIBAIOT OCCKOHEYHO MaJIOi?

35.YeMy paBeH npeaest CyMMBI (Pa3HOCTH) OBYX QYHKITUH?

7. Tema 7 Heonpenenennsiit unTerpai. CBoicTBa. MeTo1bl HHTEIPUPOBAHUS NA-1 YK-1 Ocymectisier
1.Yrto Ha3BIBaIOT IEPBOOOPA3HON (PYHKIUU? MOUCK, KPUTUYIECKUI aHaIu3a U
2. YTo Ha3BIBAIOT HEOTIPEICICHHBIM HHTETPAJIOM (QYHKIIHU? CHHTE3 HH(QOPMAIMH, TPUMEHSET
4. Kakue cBolicTBa HEONPEAEIEHHOTO UHTETPaa BhI 3HaeTe? CUCTEMHBIN TIOJIXO JIJIst
5. Kakue MeTo 161 HHTEIpUPOBaHUA BbI 3HaeTe? pelIeHus TOCTaBICHHBIX 33124
6. Kakue ¢popMyJibl M3 TaOJIMIIBI MHTETPUPOBAHMUSI BBl 3HaeTe?

8. Tema 8 MeToj MOACTAaHOBKY B HEOTIPEACIEHHOM MHTETpaje -1 YK-1 OcymectBasieT
1.Yro Ha3pIBalOT nepBooOpasHoi GyHKIMU? IIOMCK, KPUTUYECKUH aHAIu3a U
2. YTo Ha3bIBAIOT HEOTIPEIENICHHBIM HHTETPAJIOM (QYHKIIMU? CHHTE3 HHQOPMAIIMH, TPUMEHSET
4. Kakue cBOMCTBa HEONIPEJEIEHHOTO HHTErpala Bbl 3HaeTe? CUCTEMHBIN MOAXO] IS
5. Kakue MeTop! HHTErpUPOBaHHUS Bbl 3HaeTe? pelIeHHs TOCTaBIEHHBIX 33124
6. Kakne ¢popMyJibl B3 TaOJIMIIBI HHTETPUPOBAHMS BB 3HaeTe?

9. Tema 9 MeToa HHTETpHUPOBAHUS IO YaCTSAM B HEOIIPEICIICHHOM HHTETpalie WA-1 YK-1 Ocymectiusier
1. Kakne MeTo1bl UHTErpUPOBAHHUs BB 3HaeTE? MOUCK, KPUTUYECKUI aHANIN3a U
2. Kaxue ¢popmMyiisl B3 TaOJIMIBI HHTETPHPOBAHMS BB 3HaeTe? CHHTE3 HHPOPMAIINH, TPUMEHSET
3. UYem ommm4aeTcs METOA HMHTETPHUPOBAHMSA II0 YacTsIM B CHUCTEMHBIN MOAXO IS

HEOIpeIeICHHOM MHTErpajie OT paHee H3yUCHHBIX METOI0B pelIeHHs TOCTaBICHHBIX 3a1a4

10. Tema 10 Onpenenenublit nHTErpai. MeTopl HHTErPUPOBAHHUS NA-1 YK-1 OcymiectBisier
1.Yro Ha3bIBaIOT KPUBOJIMHEHHOH Tpanenuei? IIOMCK, KPUTUYECKUI aHaIu3a U
2.Yto0 Ha3bIBAIOT ONpPE/IEIEHHBIM HHTETpaoM? CHHTE3 NHQOPMAIIMH, IPUMEHSET
3. Ilo xakoit hopMyJie BEIUMCIISICTCS OMPEACICHHBIA HHTErpat? CHUCTEMHBIN MOAXO JIs
4. IlepeuncianTe CBOMCTBA ONIPEIEIEHHOTO HHTETpaa. pelmeHns TOCTaBICHHBIX 3a7a4
5. Ilepeuncnure U oxapakTepusyiWTe METOAbl HHTEIPUPOBAHUS B

OIpEIeNIEHHOM HHTErpaie.
11. Tema 11 IlpunoxeHue OINpeneIeHHOr0 HHTETpala K BBIYUCICHHIO NA-1 YK-1 Ocymectsisier

IUTOLIAIeH TUIOCKUX QUTYD

1.YUro mpou3oiaer, eciu MOMEHATh MECTAMH NPeAeIbl HHTErPUPOBAHUSA?

2. YTo npou3oieT, eciu OTPEe30K HHTErpupoBaHus [a,b] pa3ouTh Ha 1Be
4acTU TOUKOH c?

3. Ecnn mogsiHTerpanbHas GyHKINA Ha OTpe3ke [a,b] He MeHseT 3HaK, TO
KaKoW 3HaK UMeeT WHTEeTpa?

4.Chopmynupyiite hopmyiy HetoTona — Jleiibuuia.

5. Kak BBIYHMCIHNTH IUIOMAAb (DUTYPHI, 3aKII0UEHHON MEXAy rpadukaMu
JIBYX (DyHKIHN?

MIOUCK, KPUTHYECKUH aHai3a U
CHHTE3 HH(POPMAINH, TPUMEHSET
CUCTEMHBIN MOAXO[ IS
pelleHHsl TOCTaBIEHHBIX 33134
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12. Tema 12 HaxosxneHne MHTETpaJioB NA-1 YK-1 Ocymectsisier
1. Codopmynupyiite noHsTHe NepBOOOpa3HON GYyHKINH. MOUCK, KPUTUUECKUI aHANN3a U
2. CdopmynupyiiTe HOHITHE HEONPEICISHHOTO HHTETpaa. CHHTE3 HHQOPMAIINH, TPUMEHSET
3. HazoBute cBoiicTBa HEOIPEIEICHHOTO HHTETpAIA. CUCTEMHBII MOAXO0I IS
4. Kakme  MeTombl  NPUMEHSIOTCA A WHTETPUPOBAHMSA B | PELICHUS MOCTABICHHBIX 3a/1a4
HEOIIpeIeICHHOM HHTeTpaje?

5.  ChopmynupyiiTe MOHATHE ONPEACICHHOTO HHTETpaa.

6. HazoBute cBo¥icTBa OIPEACICHHOTO HHTETPAIA.

7. B gewm 3aximogaercs reOMeTpUIECKUI CMBICT HHTETpaa?

8. B uem 3akirouaercs pU3NUECKHI CMBICT UHTETpaja?

9. Kakue MeTOabI IPUMEHSIOTCS JJIsI HHTETPUPOBAHKS B ONPE/ICIICHHOM
uHTerpane?

10. Kak mpumeHsieTcss MHTETpai Uil BBIYMCICHHS IUIOMIAAEH IUTOCKUX
uryp?
Kak mnpumeHnsiercss WHTErpan sl BBIYUCICHUS OOBEMOB Tell
BpaITCHHS?

13. Tema 13 luckperHas cay4aiiHas BeIHMYNHA, €€ YUCIOBBIC XapaKTePUCTHKH NJ-1 OIIK-1 Pewaet TunoBeie
1.Kakast Benn4rHa Ha3bIBACTCS CITydaitHON? 3aauu poeccHoHaIbHON
2. Kakas BenvuuHa Ha3bIBAE€TCA JUCKPETHOM? JIeATENbHOCTH Ha OCHOBE 3HaHUMN
3. Kakas BennumHa Ha3bIBa€TCSl HENPEPHIBHOM? OCHOBHBIX 3aKOHOB
4. Yto Ha3bIBaOT 3aKOHOM paclpeAeeHHs CIydailHOM BETNYHHbI? MaTeMaTUYECKUX,

5. B xakoM Buje 3afaeTcs 3aKOH PACHpPEEeICHHs CIIy4aliHON BETUYUHBI? €CTECTBEHHOHAYYHBIX
6. UTo Ha3BIBAIOT MaTEMAaTUYECKUM OXKHUJIAHHEM AUCKPETHOH claydaiiHON JUACLMIUIAH C IPUMEHEHUEM
BEJTHYUHBI? UH()OPMaLMOHHO-
7. Kakumu cBolicTBamu 00J1a1aeT MaTeMaTHUECKOE OXKUIaHHE KOMMYHHKaIIMOHHBIX
CIy4yailHO! BETMYUHBI? TEXHOJIOTUH
8. Uto Ha3bIBaIOT AHCHEpCHeil TUCKPeTHOH ciy4aiHOW BeNUYHHBI?
9. Kaxumu cBoiicTBaMu 0071a1aeT TUCTICPCHS CITyYaitHOH BETUUNHBI?
10. Harmmure dopMyiny M1 HaXOKICHUS CPEIHEr0 KBaJPaTHIECKOTO
OTKJIOHEHUSI TUCKPETHOU CIIyJaliHON BEIUYUHBI
14. Tema 14 HenpepsiBHas ciyvaiiHas BenuuuHa, €€ uucnoBble | MJI-1 OIIK-1 Pemaer Tunosbie
XapakTepucTHKH. HopManbHBI 3aK0H pacnpeneneHus 3372491 pohecCHOHATHLHON
1.Kakas cnyvaiiHas BeTM4MHA SIBISIETCSI HEIPEPBIBHOM? JIeITENIbHOCTH Ha OCHOBE 3HaHUMN
2. YTo Ha3BIBAIOT UHTETPATBHON (QYHKINEH pactpeeneHus OCHOBHBIX 3aKOHOB
HEMPEPHIBHON CITyYaitHON BETMUUHBI? MaTEMaTUYECKUX,
3. Yto Ha3biBaIOT auddepeHnanbHON QyHKIUEH pacipeaeieHus €CTECTBEHHOHAYYHBIX
HETPEPHIBHON CIy4aliHOW BEIUIUHBI? JUACLMIUIAH C IPUMEHEHUEM
4. Harmmmmre GopMyity HaXOXK/I€HHS MaTeMaTHYECKOTO OXKHIaHUs UH(OPMALIMOHHO-
HENPEPBIBHOM ClTy4ailHOW BEJIUUUHBI. KOMMYHHKAIIMOHHBIX
5. Hanmture GpopMyIty HaXO0XISHHS AUCIICPCHU HETIPEPBIBHON TEXHOJIOTUH
CIy4yailHOW BEJIMYUHBL.
6. Harmmmre opmyity cBsi3u HHTETpadbHOM 1 auddhepeHInaIsHON
(GyHKUHH pacpeielIeHnsT HeIPEPBIBHOW CITyJaitHON BETUYNHBL.
7. Hanmmmre hopMyIry HOpMaJIBHOTO 3aKOHA paclipeaeIeHus
HENPEPHIBHON CIIy4aiiHON BEJIMYUHBI.
8. Harmmmmte hopMyiry HaXOKICHUS BEPOSTHOCTH OTIATaHUS
CIy4ailHO! BEIMYUHBI B 3aJJaHHBII UHTEPBAJL
9. Hanmmumte gopmMyIry mpaBuia TPEX CHUIM.
15. Tema 15 Brruucnenne XxapakTepHUCTHK CIyIalHBIX BETMINH NJ-1 OIIK-1 PemaeT TunoBbIe

1. Tlonarme cay4alfHOTO COOBITHSL.

2. Bumsl ciydaiiHbIX COOBITHIA.

3. Kiaccuueckoe ompeneiieHHe BEPOSITHOCTH CIIydailHOIO COOBITHS.
CBoiicTBa BEpOSITHOCTH.

4. TlonstHe OTHOCHTENHFHOM 4YacTOThl. CTaTHCTHYECKOE ONpeeieHue
BeposATHOCTH. CBOICTBO yCTONUMBOCTH.

5. Tlonsatne cyMMmbl ciy4aidHbIX coObITHH. TeopemMa O BEpOSTHOCTH
CYMMBI HECOBMECTHBIX COOBITHH.

6. Ilonnas rpynna cobbiTnii. Teopema.

33194 MPOPeCCUOHATHHON
JIeSITeIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
JUCIHATUIAH C IPUMEHCHHEM
nH(pOpPMaNOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI
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[TporuBononoxxHsle coobITHA. Teopema.

8. HeszaBucumeie COOBITHS. TeopeMa O BCPOATHOCTHU MPOU3BCACHUA

HE3aBUCHMBIX COOBITHUI.

9. BepostHOCTh TOSBIEHUS XOTS OBl omHOTO COOBITHA. Teopema.

YacTHbIl cirydail.

10. 3aBucumble coOBITHSA. YCIOBHAsE BEpOSATHOCTH. leopema
BEPOSITHOCTH IPOU3BEICHNS 3aBHCUMBIX COOBITHH.

11. ®opmyrna MoIHOI BEPOSATHOCTH.

12. BeposrHoctu rumnotes. @opmyner baiieca.

13. KombuHaropuka. Pazmemenus 0e3 nosropenuii. [Ipumeps.

14. TlepectanoBku 0e3 moBTOpeHMA. [IpuMepHLI.

15. Coueranus 6e3 nosropenuii. [Ipumepsl.

16. Pa3meruenus c nosropenusiMu. [Ipumepsr.

17. Coueranus ¢ noBTopeHusAMU. [Ipumepsl.

18. TloBTopHble ucnbitanus. Popmyna beprysum

16. Tema 16 BapuanuonHsie psasl pacnpeaencHue. [lokaszaTenu Bapuanuu. UJ-1 OIIK-1 Pemaet Tunossie
I'padpuueckoe nzobpakeHme 3aa9u podeccHoHaIFHON
1. U3 kakux yactel COCTOUT BapUaLlMOHHBIN psa? JIeATENbHOCTH Ha OCHOBE 3HaHUMN
2. Kakue nokasarenu Bapualiy Bbl 3HaeTe? OCHOBHBIX 3aKOHOB
3. Oxapakrepu3yiTe NOHATUE BapUaAHT. MaTeMaTUYECKUX,
4. OnuunTe MOJIMroH WM THCTOTpaMMy 4acToT. €CTECTBEHHOHAYYHBIX
5. Onpenenure NOHATHE YaCTOTA. JUCLUIUIMH C IPUMEHEHUEM
UH()OPMALMOHHO-
KOMMYHHKAITTOHHBIX
TEXHOJIOTUH
17. Tema 17 T'eHepanbHasg COBOKYNHOCTh. Brr6opka. JIMCKpeTHBIN 1 NJ-1 OIIK-1 PemaeT TunoBsie
MHTEPBAIBHBIA PABI pacripeaeeHus 3aauu npodeccHoHaIbHOU
1.YT0 Ha3bIBAIOT reHepaTbHON COBOKYITHOCTHIO? JIeATEJIbHOCTH HA OCHOBE 3HAHUU
2. Yro Takoe BEIOOpKa? OCHOBHBIX 3aKOHOB
3. Kakue cBoiicTBa BRIOOpKH BHI 3HacTe? MaTeMaTUYECKUX,
4. Kakoil psa pacnpeesneHus Ha3bIBaloT AUCKPETHBIM? €CTECTBEHHOHAYUYHBIX
5. Kakoii psin pacnipeneneHus: Ha3bIBatOT MHTEPBAIbHBIM? JIUCLUIUIMH C IPUMEHEHUEM
6. Kak mpom3BecTd rpyupOBKY BEIOOPKH B HHTEPBAIBHBINA PST? HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH
18. Tema 18 MToroBoe TecTupoBaHue N-1 OIIK-1 Pemaet Tumnossie

3aa4u npodeccruoHanbHOI
JIeSITEIbHOCTH Ha OCHOBE 3HAHHMH
OCHOBHBIX 3aKOHOB
MaTreMaTHYEeCKHX,
€CTECTBEHHOHAYYHBIX
JTUCTIATUIAH C IPUMEHEHHEM
HHPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

KpI/ITepI/II/I OLCHKHW OTBETA JOBOIATCA OO0 CBCIACHUA 06yqafonmxcs[ B Hayajie 3aHATHH.
OI.ICHKE[ 00BSIBIIACTCS o6yqa101ueMycsI HCETIOCPCACTBCHHO IMOCJIC YCTHOI'O OTBCTA.

Ilkana Kpurepun ouennBanus
Omnenka 5 - 00y4aroImuiics IOJTHO YCBOMJI yUeOHBIN MaTepualt;
(oTIYHO) - IOKa3bIBACT 3HAHUE OCHOBHBIX MOHITUH TEMBL, TPAMOTHO NOJIb3YETCSI TEPMUHOJIOTHEN;

- MPOSBIIET YMCHHE AaHAIM3HPOBaTh W 0000mare HHOOPMAIMIO, HABBIKA CBSI3HOTO
OINHUCAHUA SBJICHUH U MPOIECCOB;

- JIEMOHCTPUPYET YMEHHWE H3jaraTh y4eOHBI MaTepual B ONpeAeleHHOW JIOTHYeCKOi
MOCJeA0BATENbHOCTH;

- TIOKa3bIBaE€T YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE TOJOXKEHUSI KOHKPETHBIMHU
IpUMepaMu;

- IEMOHCTPUPYET CPOPMUPOBAHHOCTh U YCTOMUMUBOCTH 3HAHUI, YMEHHI U HABBIKOB;
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- MOryT OBITH AOMYHICHbI OJAHA—ABEC HCETOYHOCTH IIPpU OCBCUHICHUN BTOPOCTCHCHHBIX

BOIIPOCOB
Ornenka 4 OTBET YJOBJIETBOPSCT B OCHOBHOM TPEOOBAHUSIM Ha OLICHKY «5», HO TPU 3TOM UMEET MECTO
(xopo1wo) OJIUH U3 HEJIOCTATKOB:

- B YCBOGHHH YYEeOHOTO MaTephaya IOIMYIICHB HEeOOJbINHE MPOOENBl, HE HCKA3HBIIHE
COZIep)KaHUE OTBETA;
- B M3JI0KECHHHU MaTepHaJia JOIyIIeHbl He3HAUYUTeNbHbIC HETOYHOCTH

Ouenka 3 - HEMOJIHO MJIM HETIOCIIEIOBATENIbHO PACKPHITO COACp)KaHWE MaTepHaia, HO MOKa3aHo odIee
(YROBNIETBOPHUTENBHO) | MMOHUMAHUE BOMPOCAa M IMPOAEMOHCTPHUPOBAHBI yYMEHHMS, JOCTATOYHBIC IS AAIbHEHIIEro
YCBOCHUS MaTepuana;

- UMENNCh 3aTPYJHEHHS WM JOIMYIICHB! OIINOKN B ONPEICIICHUH MOHSITHH, HCIONb30BAHUH
TEPMHHOJIOTUY, OIMCAaHWU SBJICHWH M TPOLECCOB, WCIPABICHHBIC I0CIE HABOASILINX

BOIIPOCOB;
- BBIABJIEHA HEIOCTATOYHAsS c(OPMHUPOBAHHOCTh 3HAHWH, YMEHUIl U HAaBBIKOB,
oOydaromuiicss He MOXKEeT IPUMEHHUTh TEOPHIO B HOBOM CUTYyaIu

Orenka 2 - HE PacKphITO OCHOBHOE COJ/Iep)KaHNe Y4eOHOTO MaTepHaa;
(HEeyIOBIICTBOPHUTEIBHO) | - OOHAPYXKEHO HE3HAHHWE WM HEMOHUMAaHWE OONBIICH WIM Haubojee BaXKHOH 4YacTH

y4ebHOro Marepuaa;

- JOMYIICHbl OUIMOKM B OIPENCICHUU MOHSATHH, NMPU HCIOIB30BAHWM TEPMHHOJIOTHH, B
ONMCAHWM SIBICHUH M TIPOLECCOB, PEIICHWH 3ajad, KOTOpbIE HE WCIIPABIEHBI IIOCIE
HECKOJIbKMX HaBOJSIINX BOIPOCOB;

- He C(OPMHUPOBAHBI KOMIICTCHINH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS, YMCHUS U
HaBBIKH

4.1.2 OT4eT no NpaKTHYeCcKoi padore

OTuer 1no NpPakTUYECKOH paboTe HCMIoNb3yeTcss A OLEHKHM KayecTBa OCBOCHUS
00yJaromuMcsi OCHOBHOM NpPOGECCHOHATBHON 00pa30BaTeNbHONW MPOrpaMMBI IO OTEIBHBIM
TeMaM  JUCUMIUIMHBL. ~ OT4eT  OLEHUBAeTCAd  OLIEHKOH  «OTIMYHO»,  «XOpOILOY,
«YOOBJICTBOPHUTCIIBHO» WJIN «HCYAOBJICTBOPUTCIBHO).

Otuer 1o npakTHUecKoi paboTe MpeAcTaBIIeTCs B BUI€ MMCbMEHHON paboThl WK B BUJIE
daiina, coaep)Kaliero penieHue pPacCMOTPEHHBIX Ha 3aHATHHW TPUMEPOB M BBINOJHEHUE
YHIpaXHEHUH I CaMOCTOSATENIbHOM padoTHI.

Conepn(aHHe OTUCTAa U KPUTCPUH OLUCHKH OTBETA JOBOAATCA JO CBCACHHA O6yanOIHHXCﬂ
B Hauasle 3aHsATHH OneHka 00bsBiIsieTcs 00yJaromeMycs HeOCPeACTBEHHO Mocye CAaYl OTUeTa.

xana Kpurepun oueHuBanus
Orenka 5 - U3JI0KEHUE MaTepHaa JIOTHYHO, [PAMOTHO;
(OTIMYHO) - cBOOO/THOE BIIaJICHHE TEPMIHOJIOTHEIH;
- YMCHHE BBICKa3bIBaThb U O0OCHOBAaTh CBOHM CYXXJCHHUS IPH OTBETE HA KOHTPOJbHBIC
BOIIPOCHI;

- YMEHUE OIUCHIBATH 3aKOHBI, SIBJICHUS U IIPOLIECCHL;
- YMEHUE NPOBOJUTh U OLCHUBATh PE3YJbTAThl U3MEPEHUMN

Oruenka 4 - M3JIOKEHHUE MaTepuasa JOTHIHO, TPAMOTHO;

(xoporio) - cBOOOIHOE BIIAJICHHE TEPMHHOJIOTHENH;

- OCO3HAHHOE MPHUMEHEHUE TEOPETUUECKUX 3HAHUM Ul ONMMCAHUS 3aKOHOB, SBICHHU U
MPOIIECCOB, TPOBEJCHUS W OICHHBAaHUS PE3yNIbTATOB H3MEPEHHU, HO COAEpIKaHUE U
(hopMa OTBEeTa MIMEIOT OTAEIbHBIC HETOYHOCTH

Onenka 3 - U3JI0’KEHHE MaTepHaa HeMOIHO, HEMOCIEA0BATENbHO;
(YZOBNETBOPHUTENIFHO) | - HETOYHOCTH B OIPEAEICHUH TOHSATHH, B IPIMEHEHUH 3HaHUI JJIs1 ONMCAHMS 3aKOHOB,
SIBICHUA M TIPOLIECCOB, PEIICHUS KOHKPETHBIX 3a7ay, MPOBEIEHHs U OLICHUBAHUS
pe3yJIbTaToOB U3MEPEHMUI;
- 3aTPyJHEHUS B 000CHOBAaHUH CBOUX CY>KACHUM;
- 00HapyKMBAETCs] HEOCTATOUHO INTy0OKOE MOHUMAaHUE U3YUEHHOTO MaTepuaia

Orenka 2 - OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHHIA;
(HeyIOBJIETBOPUTENHHO) | - JOMYILICHBl OIIMOKKA B OINpPE/CTICHUH MOHATHI W OMNHMCAHWU 3aKOHOB M IIPOLECCOB,
HCK&KEH HX CMBICI, HE PEUIeHbl 33jaud, HE MPaBUIILHO OLIEHHWBAIOTCS PE3yJbTaThl
HU3MEPEHUH;

- He3HaHHE OCHOBHOTO MaTepHajia yueOHOW MPOrpaMMBl, JOITyCKAOTCS IpyOble OmMOKH
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| B U3JI0KCHUU

HNA-1 OIIK-1 Pemaer TunoBble 3a1a4u NPO(ecCHOHAIBLHOM eATeJIbHOCTH HA
OCHOBE 3HAHUI OCHOBHBIX 3AKOHOB MAaTeMATHYECKHUX, €CTECTBEHHOHAYYHbIX
AUCIUIIMH ¢ MPUMeHeHneM HH(OPMAIHOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHii

Tema 1 «Marpuusbl. JlelicTBUSI HAI HUMID)
IIpakTu4yeckoe 3aaHue:

BuIyucanTn:
1. 5A
2.2B
3. 5A+B;
4. A-2B;
5. A*B
ecim A = 12 ; B= 0 -
3 4 1 2
1. Boruncnute matpuny C = 5A — B, rae
-1 -1 2 -5 -2 0
A= , B=
0 4 1 -2 1 5
2. Janbl matpuusl A u B, naiitu matpunyy C = A - B.
1 2 0
1 2 -1
A= , B=|-1 -3 0
31 0
1 4 1
10 -8 -0,3 -0,7
A= , B=
7 -3 12 31
R 1 2

. 2 A=
3. Haiitu A“, roe 3 4

Bonpocs! u 3a5anus 1JIs1 KOHTPOJISI 3SHAHUH

1. CdopmynupyiitTe onpeaeneHre MaTpHIIbl, €€ pa3Mep U 3JIEMEHTHI.
Kak Ha3pIBaIOT JUaroHaIn MaTpUIbl?
Kakue MaTpuiisl Ha3bIBatOT paBHBIMU?
Yro Takoe KBajpaTHasi, JUaroHaJlbHas, eAMHUYHAS MaTPUIbI?
Yro Takoe TpeyroiabHas U HyJeBas MaTpULbI?
Yto Takoe BEKTOP-CTOJIOEI], BEKTOP-CTPOKa?
Kak onpenensiercst Matpuna 1-ro nopsiaka, TpaHCIIOHUPOBAaHHAs MaTpuLa’?
Kak npousBecTH ciokeHne MaTpull 1 YMHOXKEHUE MaTPULbl Ha YUCII0?
Kak naiiTu npousBezeHue 2-x MaTpui??

ONoGaR~WD

Tema 2 «@opmyasl Kpamepa. Merton I'aycca»
IIpakTnyeckoe 3aganue 1: PemiuTh cCTEMBI IMHENHBIX YPaBHEHUI
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Dranbl BHIOJHEHUS 3aJaHUS:
1. Meronom I'aycca:
2. Merogom Kpamepa

1.1.
dxn - x,+dr, =15,
3x—xg+xy =8

—intr +x, =0

1.3.
dx -3r,+3x, = -4,
2y —xptr =2,

n+r, +x =14

15.
3x-dx+x =13,
+3x, -2 =-9,
dx - x,+dr, =11

1.2.
in-x,—x, =3
—ntdn-x=-0,

—r—x+3x, =1

1.4.
n+r,-x=0,
H-Et =4,

—nt+r+rn =2

1.6.
ntrtr =1
=X+l = -5,

dx +x,+dx, =14

BO]'[pOCl)I U 3aJaHUsA NJA KOHTPOJA 3HAHHUM.

1. UYTo Ha3bIBAIOT CUCTEMOM JIMHEUHBIX YPABHEHUI?

2. Kakoli Bug umeer MmaTpuyHasi popMa CUCTEMBI JIMHEHHBIX YPaBHEHUI?

3. YeM oTiIMYAOTCS OCHOBHAS M pacIIMPEHHAsi MAaTPHULbI CUCTEMBbI JIMHEHHBIX
ypaBHEHU?

4. ChopmynupyiiTe NOHATHS: pelIeHHE CUCTEMBbI TMHEHHBIX YpaBHEHHH,
COBMECTHAs1, HECOBMECTHAsI CHCTEMBI.

S. YTo 3HAYUT PEIINTH CUCTEMY JINHEHHBIX ypaBHEeHUI? UTO Takoe onpeneneHHas,
HEOoNpeeNIeHHAsl CUCTEMBI?

6. Yro mpencrasinseT u3 ceds Metox ['aycca peneHust CuCTeMbl TMHEHHBIX
ypaBHEHU?

UYro npencrasinseT u3 cedst Meto; Kpamepa perienust cucteMsl JINHEHHBIX YpaBHEHUH?
Tema 3 «@opmyasl Kpamepa. Mertoa I'aycca»
IIpakTnyeckoe 3aganue 1: Bapnanr 1
1. Pemmthb cuctemsbl TMHEWHBIX ypaBHEeHUH 1o popmynam Kpamepa u metonom I"aycca:

3x+4y =11 5x—-2y+z=-1

a) 5y +6z=28 0) 12Xx+y+2z2=6

X +2z=17 X—3y—z=-5
Bapuanr 2

1. PemuTh cucteMbl TMHEHHBIX ypaBHEHUH 1o popmynam Kpamepa u metonom [aycca:

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

Bomnpocsl 1 3a1aHuA VI KOHTPOJISI 3HAHM M.
1. CpopmynupyiiTe onpeneneHne MaTpUIIbl, €e pa3Mep U dJIEMEHTHI.
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. Kak Ha3pIBalOT AMaroHanu MaTpuibl?

. Kakue maTpu1iibl Ha3pIBatOT paBHBIMU?

. UTto Takoe KBaJpaTHasi, AMaroHalbHasl, €AMHUYHAS MATPULIbI?

. UTo Takoe TpeyrojpHasi W HyJE€Bas MaTPULIbI?

. UTo Takoe BeKTOp-cTON0EI, BEKTOP-CTPOKa?

. Kak onpenensercs matpuua 1-ro nopsjaka, TpaHCIIOHMpPOBaHHAsI MaTpuLa?

. Kak npousBecTu ciioxkeHue MaTpHIl 1 YMHOXEHUE MaTPUILIbI HA YUCIIO?

. Kak nHaiitn npoussenenue 2-x marpun?

0.  Kakue BbI 3HaeTe 351eMeHTapHbIe IPEOOPa30BAHUS MATPUILL?

11. Kak Bbrunciuth onpeaenurens kBajapaTtHoi matpuilsl (1, 2, 3 nopsiika)?

12.  Cdopmynupyiite npaBUio TPEYroJbHUKA AJI BEIYUCICHUS ONpeIeauTens 3
HOpsAJKA.

13. Hasosure cBoiictBa onpeaeauress(1-3).

14. HazoBuTe cBoiicTBa onpenenutens (¢ 4-To, KpOME pas3IoKEHUs M0 dJIEMEHTaM
CTPOKH WJIH CTOJIOIA).

15.  Yro Takoe MHHOD, anredpandeckoe J0MoIHEHNE?

16.  Kak mpousBecTd pa3ioxKeHHe OMpPEeIUTENs M0 AIEMEHTaM CTPOKH MK cTojoua?

17.  Yro Takoe BbIpoXAcHHAs (0COOCHHAs) M HEBBIPOXKACHHAS (HEOCOOCHHAs )
MaTpHUIIbI?

18. Cdhopmynupyiite CBONCTBA BBIPOKICHHON U HEBBIPOKICHHON MATPHIL.

19.  UYro Takoe npucoequHEeHHAs MaTpuua?

20.  Yro Ha3pIBAIOT OOpPATHON MAaTPHUIICH?

21.  OmpenenuTe MOHATHUSA: PAHT MaTPULIbI, 0a3UCHBI MUHOp, CBOWCTBA paHTra
MaTpHULIbIL.

22. YTo Ha3bIBAIOT CUCTEMOM JINHEUHBIX YPABHEHUI?

23. Kakoii Bug umeer MmaTpuyHasi opMa CUCTEMBI JINHEHHBIX YPaBHEHUI?

P OO ~NO OIS, WN

HN-1 YK-1 OcymecTBisieT NOMCK, KpUTHYECKUH aHAJIN3a M CHHTe3 HH(POpMaLMH,
NPHUMEHsIeT CHCTEMHBIH MOAXO0/ JIsl pelIeHUs MOCTABJCHHBIX 3a/1a4

Tema 4 «IIpousBoaHasi pyHKIUW)

IIpakTnyeckoe 3aganue 1: caMOCTOSTENBHO BBIIIOJIHUTE 3aaHMs 110 UCIIOIb30BaHUIO
dbopmyn u ipaBui 1udPepeHpoBanms, a Takke GopMysIbl TPUOTMKEHHOTO BEIYUCIICHUS
3Ha4YeHUs (QYHKIMU B TOUKE ¢ ToMolbIo auddepennnana.

Dranbl BHIIOJHEHUS 3aJaHUs:

|. Haittu npousBoHyto u auddepennman GpyHKIui:

1) y=2x*-0,3x"+3 2) y:;x14—§x6+x2’3

3) y=232 —Rx +2x 4 y:4x5+%—1
X

3 1 2 10
5) y:;—vh: 6) y=-—2+=—-3Jx

e e

x°x
Il . Haiitu npon3BoHYIO CyMMBI U Pa3HOCTH (DYHKIIMH:

)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
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g)yzex—x3 10)yzlnx+2X

11) y=5"—x° 12) ¥ =SinX+2cosx - 3x
I11. HaiiTit mpon3BOAHYO IPOU3BEICHHS U YaCTHOTO (PYHKIIMIA:
1)y:xf’lnx 2)y:sinxx3
y= X _ bx+3
3) 2x% -3 4) 2x?

IV. HaifT mpou3BOIHYIO CIOXKHOM (PyHKITHH:
1) y = (2x% -3)° 2) y = (sinx—cosx)’

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

7) y = C0s° 3X 8) y = 2'% 4+ xsin2x
_arcsinx
9) ¥ = 5% — x’tg2x 10) arctgy/x? -1

V Haiitu npuOiImkeHHOe 3HAUCHUE:

1) Sin46° 2) V25,02

3) 1946 o821

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

f(x):1x3—5x2+x—1 npu  x=0,01
6) 2

Bonpocsl 1 3agaHus 1y KOHTPOJISI 3HAHUH.

1.Chopmynupyiite onpeaenieHne Nponu3BoIHON HyHKIIUU.

2. ChopmynupyiiTe mpaBuia HaXOKIECHUS MPOU3BOIHBIX

3. 3anummTe GOpMYIIBI MPOU3BOIHBIX JIEMEHTAPHBIX (PYHKIIUH.

4. Yro HazpiBaOT AuddepeHnnanom GyHKuuu?

5. YUemy paBeH nuddepennman aprymenrta’?

6. 3anumute GopmMyny NPUOTUKEHHOTO BBIUYUCICHUS 3HAUYEHUS (YHKIIUU B TOUKE.

Tema S «IIpuioxenne NpoU3BOAHOM K HCCICA0BAHUIO (PyHKIMID»
IIpakTHyeckoe 3a7aHue 1: caMOCTOATENBHO BBINOJIHUTE 3aJaHUS
DTanbl BBINOJHEHUS 3aJaHUS:

|. BerauciauTs mpenensl, UCronb3ys mpasuio Jlomurans:

. e -1 . In x
1. 7. —
I!m sin x I!T x-1
. cosx-—-1 ) X% —4
2, AT 8. _x-4
"Lro] sinx I'[D x? —3x+2
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S oIm= P limi—s
lim 0 fim ¥
s lim 1. fim 4
. sin x . cosx—1
> I!Ho] cosx —e* = ILO e -1
. HccnenoBaTh PYHKIMIO U IOCTPOUTH €€ Tpaduk
1) y:%x4 —gxz
2) V= e
3= 31612

4) y(x) = II’I(X2 +1)

Bonpocs! u 3aganus 1Jisi KOHTPOJIsS 3HAHUIA.

1.Chopmynupyiite npaBuio Jlonurans.

2.HazoBute ycnoBue Bo3pacTaHus (yHKIIHH.

3. HazoBuTte ycioBue yObiBaHUS QyHKITUH.

4. Ha3oBwuTe ycioBuE 3KcTpeMyMa (QyHKITUH.

5. ChopmymnupyiiTe aaroputM HaX0XkACHUS HAUOOBIIErO U HAMMEHbILIETO 3HAYCHHH
(GYHKIIMM Ha OTpE3KeE.

6. CchopmynupyiiTe anropuT™ Hcciae0BaHus GYHKIHUU HA BBITYKIOCTb.

7. ChopmynupyiTe aJropuT™M HaAXOXKICHUS TOUEK nepernda GyHKIUU.

8. ChopmynupyiiTe 3Tamnbl MjIaHa UCCIEAOBAHUS (PYHKIIUH.

Tema 6 «Haxox1eHue Npou3BOIHBIX»
IIpakTHyeckoe 3aganue 1:
Bapmuanr 1

- 1,1 5
1. HaiiTn nHTEpBalIbl MOHOTOHHOCTH U DKCTPEMYMBI (QDYHKIMU: Y = Z X +-X" =X

3

2. Ucnonb3ys npasuiio JlonuTans, HAUTH CIEeIyIOIINAE TPEIEbL:

1) Lim2MX gy EX
x>0 5in10x X0 X
3. Haiitu cnenyrouue npeaensl:
: . 5x°*-3x°+4
lim(2® + 4x-1) lim——————
a) xt B) *>* X —TX
. 2Xx% —14x . X*+5x+6
lim——— lim2—="""
6) *° 2X° +4X r) 2 X+3
4. HaiinuTe npou3BOaHbIE (DYHKIIHIA:
2) y =3x3+7x4/x . 6) y=e>(2-x%.
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_1+tg2x

B) y_l—thX. r y=(x2—4\/§+3)4.
5. Haiitu nnpenenst:
3x
. 3X : 3
lim— lim 1-=
a) x—=>0 SN X 6) X X
Bapuant 2
3
1. HaiiTi nHTEepBaibl MOHOTOHHOCTH U SKCTPEMYMbI PYHKIIMH: Y = e
+X
2. Ucnionw3ys npaBuiio Jlonurans, HAUTH CIEIYIOMINE TIPEACIIbL:
1) Lim 283X o) Lim& =%
)H% COSX x>0 SIN X
3. HaiiTu npenensr:
2
. . X —X+1
I|m(5x3 —18x) lim————
a) -3 B) *7* 2X°+3x—2
: 2Xx% —4x : 2x* —5x—3
6) *° 3X + 6x7 r) *8 3x* —10x+3
4. HaiinguTe npou3BoAHbIE (DYHKIIMIA:
%) y:5x4+6x§/§; 6) y=(x8+5)ln2x;
y= 1+ctg4x
B) 1-ctg4x. r) y:(3x—\/§+1)5_
5. Haiitu nnpenenst:
. 5sin7x : 2
lim=———= lim(1— 3x)x
a) x>0 3X 6) x—0

Bonpocel k Teme IuddepeHunanbHoe HCHUCTIEHHE
. Uto Ha3bIBAIOT QyHKIIUEH?
. Kak onpenenuts, Bo3pacraromias uin yosiBaromast pyHKIus?
. ChopmynupyiiTe MOHATHE OTpaHUYCHHAsT (QYHKIIHS.
. Kakas ¢pyHkuus Ha3bpIBaeTCs 31eMEHTapHON?
. UeMy paBHBI cyMMa U NPOU3BEJCHHE OECKOHEUHO MAJIBIX (PYHKIUIT?
. UeMy paBeH mpejen Mpou3BeAeHUs IBYyX (QyHKIUN?
. ChopmynupyiiTe nepBblii 3aMeyaTeNIbHbIN Mpeer.
8. Uto Takoe mpupaileHue apryMeHTa, npupaiienue gyukuuu? [IpoummoctpupoBats ¢
MIOMOIIBIO PUCYHKA (Tpaduueckn).
9. Onpenenure 0061acTh ONpeeeHus U 00JacTb 3HAU€HUN (QYHKIUH.
10. Chopmynupyiite Teopemy Beifepimrpacca o pyHKIMHU, HETPEPHIBHOM Ha OTPE3KE.
11. Yto Takoe apryMeHT 1 3HaueHue QyHKINH, rpaduk QyHKIUH?
12. Kakast pyHKIUS Ha3bIBAa€TCS MOHOTOHHOM?
13. Kak HaiiTu QpyHKIHIO, 0OpaTHYIO TaHHOI?
14. Yro Ha3bIBAIOT MpeiesioM (PyHKIIUH B HEKOTOPOM Touke?
15. Yemy paBHBI IpOU3BEIEHNS OECKOHEUHO Majiol (DYHKLMHU Ha YUCIIO U Ha
OTPaHUYEHHYIO (PYHKIHIO?

NN R W
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16. Yemy paBeH nipenen mpousBeaeHus (QyHKIIMU Ha ITOCTOSTHHBIN MHOXKHUTEIH?
17. Chopmynupyiite BTopoit 3aMmedaTebHbINA TPEIe MPU X—>00.

18. Onpenenuth HEMPEPHIBHOCTHh (PYHKIIUN Yepe3 MpHUpalieHue.

19. Kakumu OyayT cymma, MPOU3BEICHUE H YaCTHOE HETIPEPHIBHBIX (DYHKITHI?
20. OmpenenuTh OrpaHUYEHHOCTD IS HEMPEPHIBHON HA OTPE3Ke (PYHKIUH.

21. Ilepeunciure criocoObl 3a1aHust PYHKITUH.

22. Kakast pyHKIUS Ha3bIBACTCS CTPOTO MOHOTOHHOM ?

23. Kakas pyHKIMs1 Ha3pIBaeTCS CI0KHON?

24. Kakyro (pyHKIMIO Ha3bIBAIOT OECKOHEYHO OOJIBIIOHN?

25. Ecin o - 6eckoHeyHOo Maias, To Kakou Oyaet pyHkus 1/a?

26. UeMy paBeH Ipe/el YaCTHOTO ABYX (DyHKITHIA?

27. Chopmynupyiite BTOpOH 3aMedaTesbHbIN mpeae mpu x—0.

28. Uto Ha3bIBAIOT TOYKAMU pa3pbiBa GyHKINN?

29. Korna HenpepbIBHA ClI0XHAS PyHKINS?

30. Chopmynupyiite Teopemy bonbiano-Komm 11t HenpepsIBHON Ha OTpe3Ke QyHKITUH.
31. Kak onpenenuTs 4eTHOCTh U HEYETHOCTh (PyHKIIMU?

32. Kak onpeaenuTs NepuoanIHOCTh QyHKIHH?

33. Yro Ha3bIBAETCSl OKPECTHOCTHIO C IIEHTPOM B TOUKE Xo M PAANYCOM €7

34. Kakyto (hyHKIUIO HA3bIBAIOT OECKOHEYHO Maoi?

35.Uemy paBeH mpenes CyMMBbI (pa3HOCTH) IBYX (DyHKITHIA?

Tema 7 « Heonpenesiennsblit naTerpaJa. Cpoiicrea. Meroabl HHTEIrPUPOBAHUS»

IIpakTHyeckoe 3aganue:

Haiitu unterpansl.

Oransl BHIIOJHEHUS 3aJaHNs:

1. Mcnione3ys HEOCPEACTBEHHOE MHTETPUPOBAHKE

»dr .

[ (2" + 727 ) .

f dx o

‘9!: ‘l' lg'td(.

r  dx ..

- 2! - 3x% & 47 ).
.{21" - llx_2+3t")dr. 'Q&T +Sd

I' B JVUrxr+2

— dr
3 : Ism xf2cos x/2dx.

I cos2x dr’[!gr. &

cos’ xsin® x I—lg x/2

j’-‘-’ ¥ j' £ DP9
x(r -1)

Bonpocel 1 3a1aHUA I KOHTPOJISl 3HAHUH.
1.Yrto Ha3piBatoT nepBooOpa3sHoi GyHKIMN?
2. Yo Ha3bIBAIOT HEOIPEACIEHHBIM UHTErpasioM QyHKIMH?
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4. Kakue CBOICTBA HEONPEICTICHHOTO UHTErpasa Bbl 3HaeTe?
5. Kakue MeTo/ibl MHTErpUpOBaHUs Bbl 3HaeTE?
6. Kakue gpopmymbl u3 TabIUIbl HUHTETPUPOBAHUSA BbI 3HaeTe?

Tema 8 «MeTo NOACTAHOBKH B HeONPeIeJIeHHOM HHTErpaJje»
IIpakTHYeckoe 3a1aHue:
Haiitu unrterpanisi.
DTarbl BBITOJHEHUS 3aJaHUS:
1. Vcnonb3yst METOJ] MOJCTAHOBKH

I_:_i:_l : Ib:tx + 2dx.

e

J' dx I-.‘?f -
(4x+3)° 3x+1

I dx xdx
V2-x Vrie2

J* t:d" ; I(x + U'4)sin(2.r: +x)dx
2 +5

I{& +cos3x sin 3xdx. I e
Ie' V24 5e"d Icos J: l dx.

J’sinln X I\}arclg} 3

x 94 x

Bonpocs! u 3a5anus 1JIs KOHTPOJIS 3HAHU M.

1.Yro Ha3pIBarOT epBooOpazHoit GpyHKIMmI?

2. Yo Ha3bIBAIOT HEOIPEAeIEHHBIM UHTErpasioM QyHKIMHU?
4. Kakue cBoiicTBa HEOINPEAEIEHHOTO HHTErpaia Bbl 3HaeTe?
5. Kakue MeTobl HTHTErpUpOBaHUs Bbl 3HaeTe?

6. Kakue gopmyisl n3 TabIUIbl UHTETPUPOBAHNUS BbI 3HaeTe?
Tema 9 « MeToa HHTerpUPOBAHMS 110 YACTSIM B HeOoNpeleJJeHHOM MHTerpaJie»
IIpakTuyeckoe 3axanue 1:

Haiitu naTErpas.

Dranbl BHIIOJHEHUS 3aJaHUs:
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Iﬂ' *dr. I x e " dx.

x'edx. Iln(l - x)dr.

(* =3x)Inxdx. |x¥In? xdx.

i1 — .r)‘h,

N .
’-—-—{.—— dx. .\} x° -4 dx.

JC08 X “

’JZ -x' dx. X coa? radk.
arctgy7x - 1 dx. I&E%_“_ﬁ dr.
X

xsin3xdx.

.

[* cos xdx. jt" Singd‘x-
Icos{ Inx)dx. Ie"'dr.
IIn(JI x4+ 14 x)dr, Iifl:sidx
s$in” x
2 | -x
T x| dx.
j.rlg xdx Ir n“‘ x
jcos’ (Inx)adx. I.r:arttglr dx.

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

1. Kakue MeToabl HHTErpUpOBaHUS Bbl 3HaeTe?

2. Kakue ¢opMyIsl U3 TaOJIUIBl MHTETPUPOBAHUS BbI 3HaeTe?

3. YeM oTauyvaercss METOJ MHTETPUPOBAHUS 110 YACTSAM B HEOIIPEIEICHHOM UHTETpajie OT
paHee U3yYEHHBIX METO0B?

Tema 10 « OnpeneseHHbIi MHTErpaa. MeToabl HHTErPHPOBAHUSD)
IIpakTHyeckoe 3aganue 1:

BbraucnuTe MHTErpalibl pa3InyHbIMU CLIOCOOAMH.

Otansl BHIIOJIHEHUS 33JaHUS:
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- . j- de ‘4x+2dr
I.N.\’ ~16dx J]‘Bx‘ jZX-‘ ‘

: ! |

'.'
dx,

3 J'zln.n-l ] dx
Vr-1 x It

.

| R Ing =2
.t:\[l - xdv. I-E—'—“i‘r" ; Ixc*'dr.

’l
2 In.’:t"I )

v * NE]
xIn xdx, ' jln: x dx. ’ Iarctgxdt.
i | 0
| o w2
Ir:c "dx. i Je" sin x dx. ; I( x + 3)sin x dr,
0

-1 Q

» w2 Y 4
. A NLE X sinx
xsinxcosxdx. ., |cos” xsinxdy, . |—p——dx
' x +2
-x Y 7
Bonpocsl 1 3a1aHuA )11 KOHTPOJISI 3HAHM.
1.YTo Ha3bIBaIOT KPUBOJMHEHHOMN Tpanenuen?
2.YT0 Ha3bIBAIOT ONPEAEICHHBIM HHTETPAJIOM?
3. o xakoii popmysie BBIYUCIACTCS ONpeAeEeHHbIN HHTErpan?
4. Tlepeuucnute CBOMCTBA ONPEAEICHHOTO HHTETpaIa.
5. Ilepeuncnure U OXapakTepU3yMTe METOAbl MHTETPUPOBAHUS B OIPEACICHHOM

WHTErpae.

Tema 11 « IIpuito:keHue onpeeleHHOr0 MHTErpaJia K BHIYHCJICHUIO IJIOLIAIeH
IV10CKHUX GuUryp»

IIpakTuyeckoe 3axanue 1:

Boraucnute miomaam obnactel, orpaHMueHHbBIX TpaduKaMH 3a/JaHHBIX (QYHKIMHA.

Dranbl BHIIOJHEHUS 3aJaHUs:

1. y=32-22 y= -4z

2. v =37, y=3/z, z=4.

3 =z=5-y', T=-4

4. y=yeE-1, y=0, z = In4,

5 y=gsingz, y=mcosz, z=0 (z20).
b. y = /T, y=1/x, z = 16.

Bonpocsl 1 3a1aHus 1JI1 KOHTPOJISI 3HAHM M.

1.Yto npousoiiner, eciiv IOMEHATh MECTaMH NPEAEIIBl UHTErPUPOBAHUA?

2. UTto mpou30HIET, €ClIi OTPE30K HHTETpupoBaHus [a,b] pa30uTh Ha ABE YaCTH TOUKOH
c?

3. Ecm monpiaTerpanbHas GyHKIHS HA OTpe3Ke [a,b] He MeHsIeT 3HaK, TO KaKoi 3HaK
UMEET UHTErpan?
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4.Chopmymupyiite popmyny Herotona — Jleitoamuria.
5. Kak BBIYUCITUTH IJIOMIAs (PUTYpHI, 3aKITI0UEHHON Mexay rpadukamu AByX QyHKImiA?
Tema 12 « HaxoskaeHue HHTErpajaoB»

«Hurerpuposanne Gy UMl 0006 HEPeMEHHOI

19~ Bapnuaw

Haftrs Murerpaibl caeayiouis (py HKumni

\. \
[.;'\ ' d ] ‘L n X X
f \
v ' ) lt \
! “BVx
| ok 1] . }
:
Kourpoaunasn padora no reme:
«Hurerpuposanie QYKL OIHON BEPEMENHON
I8 ~ Bapuu
Haftru purerpanst ¢aeayiommnys hyukuni
| | W) ( |s
v o
1 ' l 5 I | WA
\
.| "0y f
| =V i q |COS X X
/ £ . AN
{ I ) l\
) \ >
1 i
5: ] N
I 2 a 100 Ly sinxdx

IIpakTnyeckoe 3aganue 1:
Haxoxnenue nHTerpaion
Bonpocel no reme MHTErpaibHOE HCYHC/ICHHE

=

ChopmynupyiiTe TOHATHE TIEPBOOOPA3HON QYHKIIHUHU.
2. CdopmynupyiiTe TOHITHAE HEOIIPEICICHHOTO HHTETpaa.
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HazoBure cBoiicTBa HEONPEACICHHOTO HHTETpaa.

Kakue MeToabl MpUMEHSIOTCS U1 UHTETPUPOBAHUS B HEONIPEACICHHOM UHTErpasie?
CdopmynupyiiTe MOHATHE ONPEIEICHHOTO HHTETpaja.

HasoBute cBOMCTBA ONPEIEICHHOIO UHTETpaa.

B ueM 3akinroyaeTcss reOMETpUYECKUM CMBICT MHTETpana?

B yem 3akmovaercss pU3NUECKUil CMBICT HHTETpasia?

Kakune MeToabl MPUMEHSIOTCS 111 UHTETPUPOBAHUS B ONIPEACIICHHOM UHTErpaje?
10 Kak mpuMeHsieTcss HHTerpal AJisl BBIYUCICHUS II0MaAel TUIOCKux Guryp?

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

©oOoNO AW

HNA-1 OIIK-1 Pemaet TunoBble 3a1a4i NPo(eccuoOHAIbHOM 1eATeJIbHOCTH Ha
OCHOBE 3HAHUI OCHOBHBIX 3AKOHOB MAaTeMATHYECKHUX, €CTECTBEHHOHAYYHbIX
AUCHUILINH ¢ IPMMeHeHHeM HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX T€XHOJIOT U

Tema 13 « /luckperHasi ciaydyaiiHasi BeJIMUYUHA, €€ YHCTOBbIE XaPaAKTEePUCTHKH
IIpakTnyeckoe 3aganue 1:

3TaHI)I BBIITOJIHCHUS 3a1aHUS:

1. HaiiTn MmaTeMaTH4ecKOe OXKHMIAHUE JTUCKPETHOM CIydalHOM BEJIMYMHBI, 3HAs 3aKOH €¢

pacrpencieHus:
X 2 5 4
p 0.4 0.35 0.45
2. Jlanbl ABE ciay4yaliHble BEIMYHUHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7

Haiitn MatemaTnueckoe 0XMJAaHNE BEIUMUUHBI 2X + 3y.

3. CrnyualiHple BENMYMHBI X, Y M Z He3aBUcUMBL. HaliTu aucnepcuio ciydaiHON
BennunHbl X + 4y — 8z, ecu J{(x)= 3, (y) = 7, A(2)=1.

4. CnyyaiiHble BEIMYMHBI X, y He3aBUCUMBI. Hailitu nucnepcuio ciydyailHbIX BEIMUYUH X +
Syu3x+6, ecmu [(x) =2, (y)=6,

5. Jlucnepcust ciaydalHOM BEIMYMHBI X paBHa 5. HallTu nucrepcuro ciaeayrommx
BeIMUMH: a) X — 1; 0) -2X; B) 3x + 6.

6. CniyyaiiHasi BeIMUMHA 33/1aHa 3aKOHOM pacipe/eeHus
X 2 4 3
p 0.4 0.5 0.1

Haiitu cpeagnee kBaipaTHYHOE OTKIOHEHHE.

7.Beibupator 10 kopoB u3 100 mnst cmaum Ha MscokomOuHat. Kaxxkmoe u3 10 »XMBOTHBIX
MO3KET OBITh O0bHBIM. OTIPEAETUTh CIy4allHyI0 BEIMUYUHY U IEPEUUCIIUTh BCE €€ 3HAUCHUSI.

8.B03MOKHbBIE 3HAYEHUS CIYyYallHON BEIMYMHBI TAKOBBI: X1= 2, x% =0, x3 = 3. VI3BecTHEI
BEPOSITHOCTH TEPBBIX ABYX BO3MOXHBIX 3HaueHuil p1 = 0,4, p2 == 0,15. CocraBuTh 3aKOH
pacrpeeeHus] AUCKPETHOUN CIIy4ailHOM BEJTUYMHBI X.

9.Ha 0TKOpMOYHOM >KMBOTHOBOJYECKOM KOMILJIEKCE OBIJIO OCYIIECTBIEHO KOHTPOJIHOE
B3BemmBanue crana cBuHedl w3 100 rosos. [lomyuensr crnemyromue pe3ynbrarsl: 40% uMer0T
Maccy 55 kr, 26% —60 xr, 14% — 65 xr u 20% — 70 kr. OnpenenuTs AUCKPETHYIO CIyYalHYIO
BEJIMUMHY, XapaKTepU3YIOUIYI0 BapbUPYIOLIMI MPU3HAK — MACCy KUBOTHOTO U 3alUCaTh €€ Psij
pacnpeeneHusl.
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10.Ha ompITHOM MOJI€ CIydaiiHO BBIOMPAIOT KOJIOCKH DKM M MOJCYUTHIBAIOT YUCIIO 3€PEH
B Kkonoce. U3 10 oToOpaHHBIX KOiOCKeB B 5 ObUT0 12 3epeH, B 4-x mo 20 u B oxHoM 1o 26.
Onpenenutb TUCKPETHYIO CIIy4YaiHYIO BETMUYUHY U COCTaBHUTD €€ PSIJl paclpeieeHusI.
11.N3mepenne nuamerpa 40 auil 1ano caeayrone pe3yabTaThl:

Huamerp, Mm 52 54 56 58 60 62 64
Yucno s 1 4 8 12 9 5 1
3anummuTe 3aKOH  paclpeleNieHUs]  CIy4YallHOW  BEJIMYWHBI,  XapaKTepHU3YIOIICH
BaphUPYIONIMI TpU3HAK — JUaMeTp sdlna u wu300pasute TpaduyecKd, TpH TTOMOIIU

MHOT'OYTI'OJIbHUKA PACIIPENCICHUS.

12. 'V 26 KOpoB oIpenensuld MPOLEHT COAEPKAHUSA JKHpa B MOJIOKE, IOJYUYMIH
CIIEIYIOIINE PE3YJIbTAThI:

% xupa 35|36]3,7|38[39|40[41]42 43
Yucmoxopos |1 |1 |3 |4 |7 |5 |5 |1 |1

CocTaBbpTe DSl pacupeleNeHHs CIIyd4allHOM BEIMYMHBI WIM Kak €ro €Ile Has3blBaroT,
BapHallMOHHBIA psAJ, XapakTepU3YIOIIUN BapbUpPYIOLUN HpuU3HaK — % coaepxaHHUs XKUpa B
MOJIOKE.

13. TlosiBneHNE KOJOHMM MHUKPOOPTraHM3MOB JIaHHOTO BMJIa B OIPEJEICHHBIX YCIOBUSAX
oneHuBaercs BepossTHOCTHIO 0,7. CoCTaBUTh paclpeneneHue BEPOATHOCTEN MOSABIECHUS KOJIOHNUN
MHUKPOOPTIaHW3MOB B IIECTH HayJady B3ATHIX MpoOax. (BeposTHOCTH I KaKI0To 3HAYCHHUS
CJlydalfHON BEJIMYMHBI — YUCIIA MOSABJICHUS OakTepHuil Haxoaarcs no popmyne bepuyin).

14.  PauuoH ¢ MOHMXEHHBIM COJIEpP’KaHUEM HOJa BbI3bIBAECT YBEIMUYEHNE IIUTOBUIHBIX
xene3 y 60% xXuBOTHBIX. [ 3KcrepuMeHTa HYXKHO 3-X KHBOTHBIX C 3TUM 3a00J€BaHUEM.
[Tycth X — 3TO cayuaiiHas BEIMUYMHA, paBHAsl YUCIY )KUBOTHBIX, UMEIOIINX YBEJIUUYEHHYIO KEJIe3y
u3 3-X BbIOMpaeMbIX. [lepeuuciuTh ee 3HaYeHHs U COCTaBUTb €€ Psi pacHpeieieHUs, e€Ciu
U3BECTHO, YTO BEPOSITHOCTh MAJI KaXKIOTO 3HAUYEHUs CIy4dalHONW BEJIMYMHBI HAXOJIUTCS IIO

dopmyne bepaymnm.
15.I1ycte wu3BecTHO, 4yTOo B Benpe Bonabl umeercs 10000 Oakrepuii. BepositHOCTB
HaXOXJeHUs OakTepuil B ciaydailHeIM oOpa3oM BbIOpanHoW kamte p = 0,001. Haiitu

pacnpenelneHrne BeposiTHOCTEH yucia OakTepuil X B Hayjady B3sToi karuie. (BepositHocTh Juist
KaXJI0T0 3HaYeHMs X HaxoaAuTcs 1o ¢opmyse [Tyaccona).
16. B monymsmuu  oxumaercs poxaeHue 20 gerensimed. Hamo ompenenuts
MaTEMaTHYECKOE OXKHUIAHNUE MOSIBIIEHHS] OJTHOIIOJIOTO TOTOMCTBA.

17.Ins HexkoTOpoW momyisiuuu >KUBOTHBIX, 20% uMeroT n30bITOuHBIH Bec. M3 arToii
HOMYJIAUK cilydaiiHo BeIOMpatoT 50 ocobeil. KakoBo oxugaemMoe 4Mciao )KUBOTHBIX, Y KOTOPBIX
0OHapy»XUTCs U30BITOUHAS Macca.

18. CnyuaiiHas BenMuUMHA X, XapaKTePU3YIOIIasi BAPbUPYIOLIUI TPU3HAK — BEC 3epHA U3
HEKOTOPOH MPOOBI UMEET CASAYIOLIUHN PsiJl paclipeieIeHUs:

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

Haiitn mareMaTndeckoe 0’)kMJaHUE BECA 3€PHA.

19. Ha ¢epme ObIIO IPOU3BEICHO KOHTPOJIHHOE B3BEIIMBAHUE TEIIAT. BBUIA TOTyYeHBI
cnenyromume pe3yabTatel: 20% tensat umenu Maccy okono 300kr, 30% mpubnusutensHo 250 Kr,
10% — 200 xr, 15 % - 180 xr u 25% — 160 kr. 3anmcaTh 3aKOH pacHpeAeTeHHus CITydaitHON
BEJIMYMHBI, XapaKTEPU3YIOIMK BapbUPYIOLIMI NMpU3HAK — Macca TensaT. HailTu maTtemaTuueckoe
OKHMJaHME MacChl TEJNAT, IUCIEPCUI0 U CpelHee KBaJpaTUYHOE OTKJIOHEHHE OT HOpMajbHOU
MAacCBhl.

20. B rpymme w3 26 KOpOB ONpPENEISUIA TPOICHT JKHpa B MOJIOKE. BBUIM TIOTydeHBI
CJIEIYIOIINE PE3YJIbTAThI:
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% xupa 3,5 3,6 3,7 3,8 3,9 4,0 4,1 4,2 4,3

Yucito 1 1 3 4 7 5 3 1 1
KOpOB

3anucaTe psA  pacOpelereHusl CIIy4ailHOM BEJIMYUHBI, XapaKTEPHU3YKOUIEH MPOLEHT
coJiep)kaHusl Kupa B Mosoke. HaliTu maTemarnuyeckoe OXHAAHHUE U CPEIHEE KBaJpaTUYHOE
OTKJIOHEHHE )KUPHOCTH MOJIOKA.

21. MareMarudyeckoe OXHUJAHUE Macchl OAHOro nomujgopa M(x) pasno 0,1 «kr.
Marematuueckoe OKHUJAaHUE YHUCIIa TTOMUIOPOB Ha Kycte M (y) paBHO 18, a mMaremaTnueckoe
OXMJaHUe 4yuciaa KycToB Ha ywactke M(zZ) paBHo 150. Hailtu maremarnueckoe OXUAaHUE
CyMMapHOI0 yposKasl C y4acTKa.

22. U3 caumaembix nomu0poB 20% umeer maccy 60 r, 40% - 70r, 30% — 30 r, 10%.—
90 r. 3a nvegemo ¢ 30% Bcex KyCTOB CHMMAIOT 1O 3 momuzaopa, ¢ 5% Bcex KycToB — 1o 4
nomuiopa, ¢ 20% mo 5. CKOJIBKO BCETO KUIOTPAMMOB TOMHUIOPOB OYJIET CHSTO 3a HEIENIO C
y4acTka, Ha kKoTropom umeercs 200 KycToB?

23. Konxo3HUK €XerogHo OTIpaBiseT Ha PBIHOK 1, 2, 3 wumum 4 — X TENAT, IpUYeM
BEPOSITHOCTH OTJEJIbHBIX 3HAYEHUW YUCIIA IPOJAAHHBIX TEJIAT 3€Ch TAKOBBI:
X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena ogHOrO TEJNEHKA B pasHbIe T'oJibl MOKeT paBHATHCA wiau 200 py6. wm 300 pyo,
IIPUYEM BEPOSATHOCTU ITUX LIEH paBHbI cOOTBeTCTBEHHO 0,6 1 0,4.

KaxkoBa cpenssisi rogoBasi BBIpyUYKa KOJXO3HUKA OT IPOJAXKH TEJISAT?

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.

1.Kakas BennunHa Ha3bIBAECTCS CIyYalHOU?

2. Kakas BenrunHa Ha3bIBACTCS AUCKPETHOM?

. Kakas BennumHa Ha3bIBAE€TCS HEPEPBIBHOM?
. UTo Ha3BIBAIOT 3aKOHOM pacmpe/ieiIeHUs CTy4YalHON BETUYHHBI?
. B kakoMm BHJie 3a1a€TCsl 3aKOH PaCIpEENICHUs CIIy4YaliHON BEJIMYUHBI?
. UTo Ha3bIBalOT MaTEMaTHUYECKUM 0>KMJIAHUEM JIUCKPETHOU CIy4yailHON BEIUYUHBI?
. Kakumu cBoiictBamu o0aaeT MaTeMaTHIECKOE OXKUJAHUE CITyYallHOM BEJIMYUHBI?
. UTo Ha3BIBAIOT JUCHIEPCUEN TUCKPETHON CIIy4aliHON BEIMYUHBI?
. Kakumu cBolictBamu o0nanaeT nucnepcus ciayyailHOW BETUYHUHBI?
10. Hanmmure popmyity /Ui HaXOKIACHUS CPEAHET0 KBaJJPaTHUYECKOr0 OTKJIOHEHHUS

O 0 31N DN KW

JIUCKPETHOM CITy4ailHON BEJTUYUHBI.

Tema 14 « HenpepbiBHasi ciy4yaiiHasi BeJIMUMHA, €€ YHCJIOBbIe XaPaKTePUCTHKID)
IIpakTyeckoe 3aganue 1:
Haiitn XapakTepuCTUKH HENIPEPBIBHOW CITy4YallHOM BEJTUYMHBI.
Oransl BHIIOJHEHUS 3aJaHUS:
1. VYcraHoBuTe, Kakue U3 cleAyomux (YyHKIUHA MPEACTaBISIOT CcOO00H (QyHKIMU
pacripesielieHus] HeIIPephIBHOM ciydaiiHoi BennuuHbl. [TocTpoiite rpaguk kaxaoi u3 GyHKIUNA U
YKQKHATE JUANa30H COOTBETCTBYIOLIEH CIIy4ailHOW BEJIMYHHBI:

e*,x<0

P11 000

a)
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0,x<0

F(x)= sinx,O(xs%

1L,x) %
6) 2
0,x(—0.5
F(x)=<x+0.5 -05<x<05
5) 1,x)0.5

2. TpeOyercs pazpaboTaTh MaTeMaTHYECKYI0 MOJENb paclpeieieHus NTUYbUX THE3[ B
HEKOTOPOM MECTOOOMTaHMU. BeposiTHOCTH TOro, 4TO B KPYyr paaumyca I (C LEHTPOM B JIHO00M
CiTy4aifHO BHIOPAHHON TOUKE) IOMAAeT XOTA ObI OJHO THE3/10, OlleHHBaeTcs Kak F(x) = 1 — e™r?,
Uemy paBHa B 3TOIl MOJI€TN BEPOATHOCTH TOrO, YTO B Ipeaenax 0,1 kM oT ciayyailHO BIOpaHHOMN
TOYKH OKaXKeTCsl XOTs Obl OJIHO 'HE3/107?

3. Cnyuaiinas BenmuunHa X 3aJaHa HHTETPAIbHON (PyHKIIMEH paciipeaeieHus

0,x{-1

F(x)= 1x+l,—1£xs3
4 4

1x)3

Haiitu BeposATHOCTH TOrO, YTO B PpE3YJbTATE MCHBITAHUSA X MPHUMET 3HAYCHHUE,
npuHaiexkaiiee natepany (0, 2).
4. CnyyvaiiHasi BeIMYMHA X 33JaHa HHTETPAITBHON QYHKIMEH pacnpeaeeHHs
0,x(-1

F(x)= 1x+1,—1§x§2
3 3

Haiitu BepoATHOCTH TOro, 4TO0 B pe3yiabTaTe HUCHbITaHUA X TMPUMET 3HAYEHUE,
3aKnroueHHoe B uutepBaie (0;1).

5. YcraHoBUTE, KaKU€ U3 MPUBEACHHBIX HUXKE (YHKIMN MPEACTaBISAIOT co00i pyHKIMN
IUIOTHOCTH BEPOSTHOCTH Il HETIPEPhIBHOM ciy4aiiHoi BennuuHsl. [locTpoiiTe rpaduk kaxmoit
3 (YyHKUMH TUIOTHOCTH BEPOSITHOCTM M HaWIUTE OUANa3oH COOTBETCTBYIOIIEH CilydailHON
BEJIMYNHBI

X _ <
F(x) = e*,—0(x<0
2) 0,x)0
1 1
1l——<x<—
f(x)= 2
6) 0, 6 npomuernom ciyuae
1 .
=sinx,0<x<rx
f(x)=+2
B) 0,6 mnpomuenom cayuae
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g(1—x2),—1<x£1

f(x)=14
T) 0
B IIPOTUBHOM CJIy4ac

f(x)=£- 53— (X (+ 0
) T 1-x

f(x):ie‘x; —o0{X{+®
e) 2

6. J1st kaxxaoi u3 QyHKIUI MIOTHOCTH BEPOSATHOCTH M3 YCIOBHS MPEABIAYIICH 3a1auul:
a) HaliiuTe COOTBETCTBYIOLIME (DYHKLUMHU pacHpeieseHus; B) HalIUTe BEPOATHOCTh TOTO, UTO
Clly4aiiHble BEJIMYMHBI IPUHUMAIOT 3HaueHus mexay 0 u 1.

7. Haiipute MaTeMaTHYECKOE OKUAAHUE U AUCIIEPCHUIO CIIy4allHON BEJIIMYUHBI X, 3aJaHHOU
MHTETPAITbHON (PyHKIIMEH pacipeaeieHus:

0,x<0
F(x)=<x,0(x<1
1x)1
8. 3a1aHa MIIOTHOCTh BEPOATHOCTU HEKOTOPOM CIIy4alHOM BEIMYHUHbI
Ex(2—x),0£x£2
F(x)=14

0, B IpOTHUBHOM CJIydae

VYka3zaTp nuMana3oH JaHHOW CIIy4YallHOW BEJIWYWHBI, HAWNTH €€ MaTeMaTH4YeCKOe
0’KHMJIaHHE U TUCIIEPCHIO.
9. IlpomomKUTENHHOCTh JKM3HU PACTEHMM JAaHHOTO BHUJA B OMNpPEIEIEHHON cpene
npescTaBiIsieT coboi HenmpepbiBHYIO ciydaiiHyro BenuuuHy X. IlycTh QyHKOMeEd MIoTHOCTH
BEPOSITHOCTH JJist X SIBIIACTCS

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

10.Cnyyaiinas BennunHa X pacripesiesieHa 10 HOPMaJIbHOMY 3aKkOoHY. MareMaTuueckoe
oxxunanue M(x) = 25, cpeaHee KBajpaTHUecKoe OTKIOHeHHE 6(X) = 4. HaliTu BeposSTHOCTH TOTO,
YTO B pe3yJibTaTe UCTbITaHUsI X MIPUMET 3HaueHue B uurepnaie (17; 31).

11.B rocynapCTBEHHYI0 IUIEMEHHYIO KHUTY 3allUCBIBAIOT KOPOBE TOAOBBIM YJIOEM HE
menee 4200xr. Ilns ogHOoro maccuBa KopoB uMeeM cpemnuii yaoir 3000 kr u cpemHee
KBaJlpaTHUECKOEe OTKJIOHeHHEe ynos Mosoka 800 kr. Kakoil mponeHT KOpoB 3TOro MaccuBa
nomnajieT B ['ocyjapcTBEHHYIO JIEMEHHYIO KHUTY, €CIIM CUUTaTh, YTO CIIy4aiiHas BEeJIMYHMHA X —
yZ0H MOJIOKA, TIOAYNHEHA HOPMAJILHOMY 33aKOHY.

12.KakoBa BEpOATHOCTh TOrO, YTO HAa Y4YacTKE Jieca CO CpPEIHEW BBICOTOW IEPEBBHEB,
paBHOHM 9 M U CTaHJAPTHBIM OTKJIOHEHUEM, paBHBIM 0,5 M, BBICOTA JIEpeBbEB KOJIEeOJIETCs OT 8 110
10 M, ecni BeICOTA AEPEBBHEB MTOAYNHEHA HOPMAIBHOMY 3aKOHY?

13.B naptum sui cpegHsas macca sivil paBHa 59 T, cpeiHee KBaJpaTUYHOE OTKJIOHEHHE
paBHO 6 1. CunTas, 4To BEC SIMI paCHpPEEIAeTCs 10 HOPMAJIIbHOMY 3aKOHY, ONPEAETUTh MPOICHT
AN, UAYIIUX B 3arOTOBKY, €CJIM B 3aTOTOBKY NIPUHUMAIOT siia ot 50 10 65 r.
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14.Cpennsist nmmHa peiosl 30 cM. 30% Bcell BbUIaBIMBaeMOM phIObI UMEIOT JUTHMHY OT 26
cM 10 30 cm. Kakoiif mpoueHT pbi0 UMEIOT JJIUHY, IPEBBIIAOIIYI0 35 CM, eclau MPUHATH, YTO
Clly4aifHas BeTU4YMHA X — JUIMHA PHIOBI — MOAYMHEHA HOPMAJILHOMY 3aKOHY.

15.Cpennsst BbicOTa JAepeBbeB B poine paBHal2 merpoB. OmnpenenuTb, HCXOAS U3
MPEIIOJIOKEHNS, YTO BBICOTA JIEPEBHEB paCHpENeNIeTCs [0 HOPMajIbHOMY 3aKOHY, KaKOH
IIPOLIEHT JIEPEBBEB POILM UMEET BHICOTY, IPEBBILIAIONIYIO 15 M, €ciu JepeBbsl BBICOTa KOTOPBIX
He gocturaet 10 M, cocrasisger 15%.

16.Mcxoas U3 npennoaokKeHus, YTo pa3Mepsl PoIObI MOTYUHSAIOTCS HOPMATEHOMY 3aKOHY
pacrpezeneHusi, OnpeeNnTh, Kakoi MPOLIEHT U3 HUX OTKJIOHSETCA OT cpeliHero 0oiee, yem Ha 8
cM, ecii 70% OTKIIOHSETCS OT HEro Ha 5 ¢M U MEHEe.

17.5% Bcex s060K W3 JaHHOM MapTUU OTKJIOHSAETCS OT cpemHero Beca 010k (120 r)
6onee, uem Ha 20 1. Cumrtas, 4To pacmpeneicHHe Beca sIOJOK MOMYMHAETCS HOPMAaJIbHOMY
3aKOHY, HalTH, KaKOW MPOIIEHT s10JI0K nMeeT Bec B npeaenax oT 100 mo 130 r.

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHU.

1.Kakas crmydaiinasi Be1urHa SBJSETCS] HEMIPEPBIBHOM?

2. Yo Ha3bIBAIOT UHTETPATBHON (PYHKIMEH pacipeesieHusI HENPEPBIBHOW CITyJaitHOM
BEJIMYUHBI?

3. Uto HaszwBatoT auddepeHnnansHoi QyHKIMEH pacupeaeIeHus HenpepbIBHON
CIIy4yallHO! BEIUYHHBI?

4. Hanmmmre hopMyiy HaXOKIACHUS MAaTEMaTHUECKOTO OKUIAHUS HETPEPHIBHON
CIIy4allHOU BEJIMYUHBI.

5. Hanummre dopMyity HaXOXKACHUS TUCTIEPCUH HENPEPHIBHON CITy4aifHON BETMYNHBI.

6. Hanmumure dhopmyiy cBsizu uHTErpasibHOM U quddepeHnnansHoi GpyHkunit
pacnpenesieHusl HEPEePbIBHOW CITy4ailHOM BEJIMYUHBI.

7. Hanmumure ¢hopMyity HOpMaJIbHOTO 3aKOHA paclpe/leIeHHUs HeIIPEPhIBHON CITy4aiiHON
BEJIMYMHBI.

8. Hanmmurte dhopMyIry HaXOKICHHS BEPOSTHOCTH TMOMAaHUs CTy4yaifHOM BETUYUHBI B
3aJJaHHbI UHTEPBAI.

9. Hanummre ¢opmyity npaBuiia TpexX CUIM.

Tema 15 « BelunciieHHe XapaKTePHUCTHK CJIYYAHHBIX BeJIHYHH

IIpakTnyeckoe 3aganue 1:

1. BeiuncneHue XapakTepUCTUK CITy4allHbIX BETUUUH

Bapuant Ne 1

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

2. 3aBog otnpaBui 5000 goOpokauecTBEHHBIX U3AeIUil. BeposTHOCTh TOrO, 4TO B MyTH
pa3owiu oxano uznenue 0,0002. Haiftu BeposATHOCTH TOro, YTO B MyTH OyJeT MOBpPEXAECHO 3
W3JIENHSL.

3. Ha onbrtHOM mosnie nocesiHo 150 cemsiH. Haiitu BepOSITHOCTH COOBITHS, COCTOSIIETO B
TOM, 4TO BCXOJbI AaayT poBHO 120 cemsH, €Clii yCIOBHO CUMTATh, YTO KAXJ10€ 3€pHO B3OUIET C
BEpOSATHOCTHIO 0,9.

4. MN3BectHo, uTo 80% crnenuanucToB B pailoHe MMeeT BhIclIee oOpa3zoBanue. Haiftu
BEPOATHOCTH TOTO, uTo U3 100 Hayaauyy oTOOpaHHBIX YEJIOBEK BhICIIEE 0Opa30BaHNE UMEET OT 65
70 90 uenosek.

5. Haiitu BeposiTHOCTH Toro, 4Tto u3 500 mocessHHbIX ceMsiH He B3ouner 130, eciu He
BCXOXECTh CEMSH OLIEHUBAETCS BEPOSITHOCTHIO 0,25.

Bapuant Ne 2
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1. BepoATHOCTbh U3TOTOBJICHHS CTaHIAPTHOM netanu paBHa 0,9. KakoBa BEpOSITHOCTh, YTO
cpeau 10 neraneil okaxeTcst OHa CTaHAApTHAs A€Tajb?

2. B muenunoii cembe 5000 myen. BepositHocTh 3a00sieBanus B TeueHue aHs paBHa 0,001
JUTSL KKT0M mmuestbl. Hal T BEpOSTHOCTH TOTO, YTO B TEUCHUU 3a00JICET TOJIBKO 2 IMUEIbI.

3. CraHok aBTOMAT Jejaer JAeTajiu. BepoATHOCTb TOro, UTO JAeTalb OKa)XeTcs
OpaxoBanHoM, paBHa 0,01. Haiitu BepositHOCTH TOTO, uTO cpeau 200 aeranei okaxercs poBHO 4
OpaKOBaHHBIX.

4. Bcexoxects cemsH cocraBisier 80%. KakoBa BepositHocTh TOro, uro u3z 1000
MOCEAHHBIX CeMsH B30HayT oT 650 1o 7607

5. IlycTe BepOSTHOCTh HApYUICHHsT T'e€pMETUYHOCTH OaHKM KoHcepBoB pasHa 0,0005.
Haiitu BeposiTHOCTB TOTO, uTO cpeau 2000 6aHOK JBE OKAXYTCS C HAPYIICHUEM Te€pPMETUYHOCTH.

2. Bonpocsl o Teme Teopusi BeposiTHOCTE#

1. [TonsiTHe cryyaltHOTO COOBITHSI.

2. Buapl ciayuailHbIX COOBITHM.

3. Knaccuueckoe ompeneneHue BepoOSTHOCTU ciydaiiHoro coObitusi. CBoiicTBa
BEPOATHOCTH.

4. [Tonstne oTHOCHUTENBHONW YacTOThl. CTaTUCTUYECKOE OINpENeeHUEe BEPOSTHOCTH.
CBOMCTBO YCTOMYHMBOCTH.

S. [Tonsatne cyMMmBbl ciayyailHbIX coObITHH. TeopemMa O BEpOSTHOCTH CyMMBbI
HECOBMECTHBIX COOBITHI.

6. [Tonnas rpynma cobbiTii. Teopema.

7. [IporuBonosnoxubie coobITH. Teopema.

8. HeszaBucumble coObiTHs. Teopema 0 BEpOSTHOCTH NPOMU3BENEHUS HE3aBUCHMBIX
COOBITHH.

9. BeposiTHOCTB nOsiBIIEHUS XOTs ObI OHOTO coObITUA. Teopema. HacTHbIH ciayyail.
10. 3aBuUCHMBIE COOBITHSA. YCIIOBHas BEPOSITHOCTh. TeopemMa O BEpOSTHOCTH
MIPOU3BECHNUS 3aBUCUMBIX COOBITHIA.

11. dopMyIia MOJIHON BEPOSTHOCTH.

12. BepostHocTu runores. @opmyiel baiteca.

13. KomOunatopuka. Pazmemenus 6e3 noBropenuii. [Ipumepsr.

14.  IlepectanoBku 6e3 nmoBropenuit. [Ipumepsl.

15.  Coueranus 6e3 noropeHuii. [Ipumepsr.

16.  Pasmermenus c nosTopenusimMu. [Ipumepsl.

17. Coueranus ¢ moBTopeHusiMU. [Ipumepsr.

18. IToBTOpHBIE NcnbITaHuA. Popmyna bepryu. CsoiicTBa.

Tema 16 « Bapuanuonnsle psaabl pacnpeneienne. [lokazarenun Bapuanum.
I'paduueckoe nzodpakenune»

IIpakTnyeckoe 3aganue 1:

OTaIbl BRITOJTHEHUS 3aJaHusA:

1. Yucnennast 06paboTka JaHHBIX OJJHOMEPHOU BEIOOPKHU

Bri6opka X oosemom 100 nzmepenuii 3a1ana Ta0IUIEH:

M, 5 13 25 25 19 I 3
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rZie Xi — pe3yJbTaThl H3MEPEHUH, MXi — YaCTOTHI C KOTOPBIMH BCTPE-
Yal0TCs 3HAYCHUS XI.

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

2. [TocTpouTh THCTOTPAMMy OTHOCHTEIBHBIX 4acTOT Wi =mxi /N.

MocTponts rpadux sunupeseckol Gy REUHH pacnpeleresH

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

3. HOCTpOI/ITb MMOJIMTOHBI YaCTOT U OTHOCHUTCJIbHBIX YaCTOT BAPUALITMOHHOTO pAla

¥ | 3 B T 9
a; 10 15 30 3 |2

4, HOCTpOI/ITB TUCTOI'paMMBI HaCTOT W OTHOCHUTCIIBHBIX YaCTOT
BapUAIMOHHOTO psAlda

xi [35136(37(38|39(40(41|4243
m|1l |1 |3 (4 |7 |5 |3 |4 |1

Bonpocsl u 3a1aHuA )11 KOHTPOJISI 3HAHM.

1. Y3 kakux yacTeil COCTOUT BapUaAllMOHHBIN psil1?
2. Kakue nokasarenu Bapuaiuu Bbl 3HaeTe?

3. OxapakTepu3yiTe NOHATHE BapUAHT.

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

Tema 17 « 'enepanbHasi cOBOKYNHOCTh. BbiOopka. JIucKpeTHBIN U HHTEPBAJIbHbII
PAAbI pacnpeneaeHus»

IIpakTHyeckoe 3axanue 1:

Dransl BHIIOJHEHUS 3aJaHUs:

1.Ilpu n3MepeHusx B OTHOPOJHBIX IPyMIax 00CiIeyeMbIX MOIyUYEHbI CIEIYIOe
BbIOOpKU: 71, 72,74,70,70,72,71,74,71,72,71,73,72,72,72,74, 72, 73, 72, 74 (4actoTta
nyJsibca). CoCcTaBUTh IO 9TUM pe3ysbTaTaM CTaTUCTUYECKUH Pl paCIpeeIeH s YacTOT U
OTHOCHTEJIBHBIX YaCTOT.

2. 13 oueHb OoblION MapTHH JeTajel u3BjieueHa ciydaiiHas BelOopka oobema 50
MHTEPECYIOMIMM Hac MpU3HaK X-pa3Mepsl AeTajell, U3MEpEHHbIE ¢ TOUHOCTHIO 110 1cM,
MPEeJICTaBJICH CIEeYIONINM BapUOIIMOHHBIM psimoM: 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. HaiiTi cCTaTUCTUYECKU HHTEPBAJIBLHBINA PSJT
pacpeneneHus.

3. Ha sk3aMeHe 110 UCTOpUH CTYAECHTHI NOJIYYHIA OLEHKH:

344434

343544

552323

344533

545444

[TocTpouTth TUCKPETHBIN BapUallMOHHBIN PsAJl paclipe/ie]eHHsl CTyI€HTOB 10 OajiaM u
u300pa3uTh ero rpaguueck.
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4.Bo Bpemsi BEIOOPOUYHOM TPOBEPKH OBIIIO YCTAHOBJICHO, YTO MPOIOJDKUTEILHOCTH OJTHON
MOKYTNKHU B KOHIUTEPCKOM OTJIEJI€ Mara3ruHa Obula TaKoi: (CEKYH/bI).

7770828181

8275807180

8189756778

7376787376

82 69 61 66 84

7274828276

[TocTpouTth HHTEPBAJIbHBIN BapUAIMOHHBIN sl pacIpeeIeHUs MOKYIOK 110
IPOIOJDKUTEIBLHOCTH, CO3/1aB 4 TPYIIIBI C OAMHAKOBBIMU UHTEpBasaMi. OO03HAYHUTH 3JIEMEHTBI
psaa. M306pa3uts ero rpaduyecku, cienarh BHIBOI.

5. ITo n1ByM He3aBHCHMBIM BEIOOpKaM, 00beMbl KOTOPBIX N1 = 10 u N2 = 20, U3BJICUYCHHBIM

U3 HOPMaJIbHBIX T€HEPAbHBIX COBOKYMHOCTEH X 1 Y, HaiieHbl BEIOOpoUHbIe cpennue: X =100
V= - 2 _
u Yy =120 . T'enepanbubie pucnepcun ussecthsl: oy =80 n oy =100. Tpebyercs npu yposue

3naunMocTh 0,05 nposeputs HyneByro runoresy Ho: Xo = Y,, IpU KOHKYpHUPYIOLIEH THIIOTE3E

Hi: Xo 7’1 yO'

2. B pesynbrare BBHIOOPOYHOW MPOBEPKH KayecTBa HU3JAEIUNA OKa3ayioch, 4yro u3 100
uznenuii pupmbl A OpaxoanubiX 20, u3 200 dupmsl B — 32, u3 150 ¢upmsr C — 2. Ha yposae
3Ha4uMOCTH 0,01 BBISICHUTB, MOXHO JI CUUTATh, YTO PA3IMYMs B KAUECTBE M3ACTHHA Pa3IHIHBIX
(GUpM CyIIECTBEHHBI.

3. ITo 1ByM He3aBHCHMBIM BBIOOpKaM, 00bEMBI KOTOPBIX N1 = 8 U N2 = 12, U3BIICYEHHBIM
U3 HOPMAaJbHBIX T'€HEPAJIbHBIX COBOKYMHOCTeW X M Y, HalijieHbl BbIOOPOUYHBIE IUCIEPCUU

s2=08 u 35 =0,4. Ilpu yposue 3Haunmoctu o = 0,05, npoBepuTh HysneByto rumoresy Ho:
ol = 0'5 (0 paBeHCTBe AMCIEpCHit), IpH KOHKypHpytomei runotese Hi: o > 0'5 .

4. VImerorcst cleqyrolye JaHHbIE O KayecTBE MOTypTa, M3TOTOBJIEHHOTO DPa3IUYHBIMU
dbupmamu (B 6aax): 45, 28, 32, 38, 36, 48, 43, 40. Ecth ocHOBaHUE MOJarath, 4YTo Mokasareib
KadyecTBa MPOAYKLUMHU MIiecTod ¢upMbl (48) 3aperucTpupoBaH HEBEpPHO. SIBisETCS U 3TO
3Hau€HUE aHOMAJIbHBIM (PE3KO BBIAEIAIOIUMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTH?

Bonpocs! u 3a1anus 1JIs1 KOHTPOJISI 3HAHUM.

1.Yto0 Ha3bIBalOT reHEPATbHON COBOKYITHOCTBIO?

2. Yto Takoe BrIOOpKaA?

3. Kakue cBoiicTBa BEIOOpKH BbI 3HaeTe?

4. Kakoii psij pactipeiesieHus] Ha3bIBalOT TUCKPETHHIM?

5. Kakoli psn pacnpeneneHust Ha3bIBalOT MHTEPBAIbHBIM?

6. Kak npousBecT rpynnupoBKy BHIOOPKH B UHTEPBaIbHBIN psin?

Tema 18 « UToroBoe TecTupoBaHue»
IIpakTHyeckoe 3axanue 1:

1.BapuanTt
1. TpeyronbHas MaTpuila UMEET BUL. ..
2 00 4 1 3 1 00 111
a)|0 3 0 0)|0 2 1 B)|0 1 O il 11
0 0 4 0 01 0 01 111
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3 4

2. Onpenenurens paBeH...
a)-10 6) 10 B) 2 r) 1
4a+1 0 O
3.0npeaenutens | 0 -1 0/=0, mpu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 1)-0,25
-3 5 7
4 Nanmamarpuma A=| 6 -1 2| cymma ajitars paBHa...
8 -4 9

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

5. Ecmu ( xg, Vo ) - peLlICHHE CUCTEMbI JINHEHHBIX YPaBHEHUI

x+2y=-3

3x+2y =5
TOr/1a Xy — Vo PaBHO...
a) -0,5 0) 7,5 B) 0,5 r)-7,5

2 —
Lim 2 25

6. 3HaueHue npenena +5 2(x=9) paBHo. ..
a)0 0)5 B) 10 I) o

/9—x
7. Hana ¢yskuus Y= —4 Torna, ee O00IacThl0 OMpeAeNeHUsl SBISIeTCS
X+

MHOKECTBO. ..
a) (-0; -4) U [9; +0)  6) (-4; 9] B) (4; 9] r) (-4;9)
2x
Lim(1+ ij
8. Tlpenen "\ 2X) pagen...
a)e 6) e? B) el r) X
9. dynkuus y = f(X) sBnsieTcs yobIBaoIel Ha HHTEPBAJIE, ECIIM Ha 9TOM HHTEPBAJIE. ..
o F'(x)20 5 f'(x)>0
» f1(x)<0 y Fx)=0
_ 5x? —3x+2
10. TIpenen ** 3X° +X=9 papen. ..
2 5
a) ®© 6) -3 B) 9 r) 3
y=/x+4x?2 -2
11. llpousBoaHas pyHKUINUN MMEET BUJL. ..

i+2x 4x+i

) 2V n VX
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1 + 8X —+8x-2

6) 2/x r) 2/x

12.ITpousBogHas npousBeneHus (x + 2)e* paBHa ...

1
X

%) —e* - (x+1) B) et (" +2x+x%)
6) ex F) ex~(X+3)
13. Touxoii neperuba pynkiuu y = f(X) siBiseTcst Touka npu nepexojie 4epe3 KoTopyio. ..
a) f ( ) MEHSIET 3HaK 0) f ( ) MEHSET 3HaK
B) f ( ) COXpaHseT 3HaK r) f ( ) COXpaHseT 3HaK
14. TIpousBoaHas BTOPOTo MOpsiKa QyHKIIUH y=SIN2X yyieer BH/I...
a) 4C0SX B) COS2X
6) 4sin2x r) —4sin2x
16. IIpon3BoaHAs YaCTHOTO paBHA...
u'v+uv’ u'v-u'v u'v—-uv’ u'v—uv’
a) V° 6) Vv B V n Vv
oo | lax - 9V fix
17. HeomnpenenéHHbIi HHTETpal paBeH. ..

2) 4+9Vx +c 6) 2x% — Txx? +c B) 4x* +9x +¢ r) 2x% + 74x? +¢

18. HeonpenenéHubIii HHTETpa -[ VxInxax paBeH
gx xlnx—ﬂx\/;+c gx xInx+c %ﬁ—ﬁ+c ﬁlnx—%xﬁﬂz

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

- [3¥/2x +1dx
20. Heonpenen€HHBIN HHTETPAT pa

3, 2
N 33,(2X+1)4 +e ) Z\/(2X+1) +C

BCH

o
) g V@) +e b ®2x+L+c

B
in7xdx
21. HeomnpenenéHuHblit HHTErpa -[ > d paBeH. ..
1 CosS/X+¢C .
a) [ 6) COS/X+C p) 7COS7X+C ) SIN7X+C
dg =e “dx
22.006muit uaTerpan AuddepeHnnaIbHOro ypaBHEHUS cosy MMEET BULI. ..
N 1 _enic

a) ctgy=e"+C B) cosy
6) tgy=—-e"+C r) tgy=e"+C

i " 2
23. Mopsnok nuddepeHaIb-HOr0 YpaBHEHUS 4y"-2y'=3x paBeH...
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a)4 B) 3
0) 7 r)2
24. Jlano muddepeHupansHoe ypapHeHne » 3y'+2y=0
€My XapaKTepUCTUYECKOE YPABHEHUE UMEET BUTT ...

1) K2—3K+2=0’ 2) K2+3K—2=O, 3) 2K2+3K+1=0’ 4) k> +3k+2=0

cosydx—x*dy =0

, TOoraa COOTBETCTBYIOILECC

25. JluddepenunanbHoe ypaBHEHHE
HIepEeMEHHBIX CBOANUTCS K yPaBHEHHUIO. . .

dx _ dy cosydx _ o dx _ dy
1) X coszy, 2) cosydx:xzdy1 3) X’ - y’ 4) x> cosy

B pE3yJbTaTe pa3JeleHUs

26. [lano muddepennuanbHoe ypaBHeHHE Y’ = 4, Toraa QyHKIUsA y = 2CX  SBISICTCS €0
pELICHUEM, TIPU C PABHOM. ..

)2  2)1 33 44

0z
_ 4 3 -
27. Nana GbyHKIUS OBYX MEPEMEHHBIX Z2=-3x"y+8xy , YaCTHBIC TIPOU3BOJIHBIC O0X y
0z
oy PaBHBI. ..
%) —12x° +24y? . 48yx ) —36x%y. —3x* +24y°x
B) —12x3y+8y3; —3x* +24y?x r) —36x2y; 48yx
0°z
2 3 -
28. Jlana ¢yHKIHS OBYX ITEPEMEHHBIX z=5x"y -4y X 4acTHble IIPOU3BOJIHBIE Xy
0’z
oy°®

paBHBEI...
a) 10Y. —24yx g —24yx.10xy—4y ) 10y. 5x? —12y*x r)10X—12y2;—24yx

29. U3 ypHBI, B KOTOPOH HaxXoIsATCs 5 O€nbIX M 7 YEPHBIX IIAPOB, BHIHUMAIOT HayIady
OJIUH 1Iap, TOTJJa BEPOATHOCTh TOTO, YTO ATOT Liap OyneT OenbIM, paBHa...

S S >
a) 6) 12 B) 13 r) 7
30. V3 reHepalIbHOI COBOKYITHOCTH M3BJIeUeHa BBIOOpKa 00béMa N=50:
X; 1 2 3 4
n, 10 9 8 n,
Torna n, paBeH. ..
a) 24 0) 7 B) 50 r)23

Bapmuanr 2

1. I[I/IaFOHaHBHaSI MaTpula UMECT BU/. ..

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

A= -
2 4 -1 2

2. JlaHbI MATPUIIBI u . Torna marpuna A - B paBHa...

[0 —4] (0 —4] (o 2) (0 2}
a)16 6)32 3)12 r)34

3. Ilpu yMHOXXEHHMH ABYX MaTpPUII JTOJDKHO COOIIOAThCS YCIOBUE, YTO YUCIIO. ..
a) CTPOK MEpBOH MaTPUIIbl PABHO YHUCITY CTOJIOLIOB BTOPOM MaTpUIIbI

0) cTOJIOIIOB NEPBOI MATPHUIIBI PABHO YUCITY CTOJOIOB BTOPOI MaTPHUIIBI

B) CTOJIOLIOB IIEPBOM MaTPUIIbl PABHO YKCIY CTPOK BTOPOH MaTpPHULIbI

I') CTPOK IIEPBOM MaTpPUILIbl PABHO YUCITY CTPOK BTOPOM MaTpUIIbI

1 1 1
A=|1 0 -1
. N . . 0 -1 1
4., Cucrema JIMHENHBIX YpaBHCHHUHM C OCHOBHOU MAaTpHUILICU
4
b—| 1
BEKTOPOM IPABbIX YaCTCH 0 uMeeT BUI. ..

X, +X, +X;, =4 X, +X, =X, =4 X, =X, + X, =4 3x, =4

X, —X; =-1 — X, +X; =-1 - X +X;=-1 2X, =0
2) —X, +X%X,=0 ) X, — X3 =0 B) X, =X =0 v 2X; =-1

k 4
5. Marpuna HE UMeeT 0OpaTHOM, TPHU K PAaBHOM. ..
a)8 0) -8 B) 4 r) 2
. 3P+ x+4
Lim———
6. 3uauenue npexena *>* X" —X—95 pasHo...
a)l 6)0 B) ®© r)3
_2x*+6x-1
Lim >

7. Ilpenen X +2X°+5 paBeH. ..

1 6
a)- O 6) 3 B) 1 r) ©
8. beckoHeuHo OOMNBIION Ha3bIBAETCS (DYHKIIHS, MPEET KOTOPOU PaBEH. ..
a) 1 6) 0 B)oo 1)C

tg4x
9. Ipemen  x-0 1k paBeH...
1 4
a) 11 6)11 B0 )2
2
. x“-9
lim

10. pexen 3(x-3) paBeH. ..

a) © 6)0 B) 2 r)6
11. TIponsBoHast BTOporo mnopsika GyHKun y = Sin3X paBHa ...
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a) 9cosX 0) 9sin3x B) 3C0SX r) -9sin3x

2
€

X
12. TlpouzBonHas ¢pynkuuu f(X) = paBHa...

1 _ 2X 1 _ AX
Y f'(x)=¢ 5 F(x)=¢e
1 _ X2
» F(x)=2x-e
13. Bropas npousBoaHas y (X) byHKIIN y(x) =x* =3x-1 HMEET BUJ. ..
Y=l g¥=2 gpy=3 py=0
14. Ilpon3BoaHasi mpou3BEACHUS paBHa. ..

a)u+v o)u'v+u'v B)U + V' r)u'v+uv'

=x%.e*
15. IIpousBoanas GpyHKUINUU y= AMeEET BULL. ..
a) 2x-e"+x°-e" ) 2x+e" ) 2x-e" ) 2x-e*—x" e

1
j(4ex -— jdx
16. HeonpenenéHusplii HHTETpal sin” X paBeH...
. 1

X X e . X
a)e —tgx+c 6) 4e” + 2ctgx+c B) 2sinx ) 4e” +ctgx+cC

3
17. Heonpenen€uusplii UHTErpa I paBeH. ..
2 . x* 1 2
Extix+c ' X —-=+cC T+c
a) 9 6) X VX+C 5y 4 X r) XvX
dx

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

1 1 NAx+1 4x +1

+C

——+cC —+cC
a) 8vax+1 6) 8vax+1 B) 4 r) 2

* —1)dx
19. Heonpenen€unslit I/IHTeraJ'II (6 )d paBeH. ..

X 0

—X+C
a) In6 6) 6" +¢ p) X6 +c r) In6

+X+C

) 5 J‘ p 5%
20. Heonpenen€HHBIN HHTETPAT paBeH...

1 3
+C —+cC
a) €7 +C gy VX' +1 p) V2x+l+c oy Jx
21. Nano muddepenuanpHoe ypaBuenue Y''+15y'+2y =0. Torma cooTBETCTBYIOIIECE eMY
XapaKTepUCTHUECKOE YPaBHEHUE UMEET BUI. ..

a) k? +15k—2=0 B) k? —15k -2 =0

6) 1+15k +2k* =0 r) k> +15k +2=0,

22. Jlano nuHEWHOE 0oHOpOaHOE I depeHInabHOe YpaBHEHNE y +y —2y=0 :
TOT/Ia €ro 00IIee permeHne MeeT BUI. . .

1) c,e”™ +c,e” | 2) c.e ?* + c,e" 3) ce ™ +ce | 2)

X

c,e’™ +c,e”
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23. Obmiee pemenue g GhepeHInaTLHOTO YPaBHEHUS y -9y +6y=0

UMEET BH]I. ..
1) Y= e?*(c, cos3x + ¢, sin3x) 2) Y= e¥(c, cos2x +c, sin 2x)
3) V= ce ¥ +ce™ 2 Y= c,e” +c,e*
o 2
24. Jlano muddepeHManbHOe YpaBHCHHE y =(k+1x , Torma (pyHKIIUA
-
Y = X" gpnsercs ero pEIICHUEM TIPH K PABHOM. ..
H1 2)0 3)2 4)3
eldy = ax
25. O6mwuit uaTerpan aupdepeHInaIbHOr0 ypaBHEHHUS X
_ e’ =—+cC _
l)y_Ln|x|+c, 2) X2 0 g ey_Ln|x|+c, gy ¢ =x+c
0z 0z
z =5x’y —4y°x X . Oy
26. Jlana ¢hyHKIUS ABYX MEPEMECHHBIX , YaCTHBIC TIPOU3BOJHBIE OX WU

paBHHEL. ..
a) 10xy-4y. 5x? —12y?x 5) 10y. —24yx 1Ox—12y2; 10y ) —24yx.
10x —12y?

0%z
_ 4 3 -
27. lana ¢hyHKIMA IBYX MEPEMEHHBIX z=-3x"y+8xy , YaCTHBIE ITPOU3BOHBIC ox’ u
0’z
oy
PaBHHI. ..
a) 48X —12x° + 24y? ) —12x%y +8y*. —3x* +24y®x
B) —36x2y; 48yx ) —36x°y ;—12x3 + 24y?
_ 4.5 5
28. Jlana ¢yHKOUS JBYX TEPEMEHHBIX z=-1I"y” —2xy , CMeIlaHHas 4YacTHas
0%z

MMPONU3BOJHAA axay paBHa
2) —220x%y* —10y* 6) —290x*y® —40xy* ) —132x%y° r —55x*y* —10xy*

29. JIBa cTpenka CTpEJISAIOT O MUIICHH. BepOATHOCTh IMOMaJaHUs B IEJb y OIHOTO
ctpenka 0,7; y apyroro — 0,8. HaifTu BepoSITHOCTB TOTO, UTO LIeTh OyAET MopaxeHa.

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

30. MaTemaTuyeckoe 0KHUJIaHUE TUCKPETHOM CIIy4ailHOM BEJIMYMHBI, 33JaHHOM 3aKOHOM
pacrpeneneHusi, paBHo...
X 2 5 8
P 021]03]05

a) 5 6) 15 B) 5,9 r) 1

4.1.3 TecrupoBanue
TectupoBanmre UCTOIB3YETCS ISl OIEHKH KAa4eCTBAa OCBOCHUsS O0YUYAIOMIMMCSI OCHOBHOM
npodeccHOHaIbHON 00pa30BaTeIbHOM MNPOrpaMMbl 1O  OTAEIBHBIM TeMaM MJIM  pa3jienaM
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JUCLUIUIAHBI.
MO3BOJISIIOIIUNA  YIIPOCTUTh

Tect mpeacraBmsieT CcoOOKW  KOMIUICKC

CTaHIapTU3UPOBAHHBIX
Opolenypy HW3MEpPeHHs 3HAHUH ¥ YMEHHMHA OOydYarolIMXCsl.

3aJIaHNH,

OOyyaromMcst BBIJAIOTCS TECTOBBIE 3afaHusl ¢ (OPMYIUPOBKONW BOMPOCOB U IMPEASIOKEHHUEM
BBIOPATh OJIMH NPABWIHHBIA OTBET U3 HECKOJIbKUX BAPUAHTOB OTBETOB.

No OlLleHOYHBIE Cpe/iCTBa Kon u HaumenoBanue
TurnoBble KOHTPOJILHBIE 3aJaHusl ¥ (W) WHBIE MaTepHalbl, HEOOXOIUMBIC IS MHIMKAaTOpa
OLIEHKM 3HAHWH, YMEHWH, HaBBIKOB ¥ (WIM) OMNBITA JIEATEIBHOCTH, KOMITETEHIINU
XapaKTepu3yomuX CHOPMUPOBAHHOCTh KOMIIETCHIMH B IPOIECCE OCBOCHHMS
JUCIUTUTHHBL

1 1. BeckoHedHO Maoil Ha3bIBaeTCs PYHKITUA, TIPeesl KOTOPOH paBeH. .. Na-1 yK-1
a)l 6) 0 B) 0 r) C OcymiecTBIsIeT TOUCK,
2. Ilpenen moctostHHOM BenmauHbl C paBeH. .. KpUTHUYECKUH aHaIu3a
a) 1 6) 0 B)oo T)C ¥ CHHTE3 HH(pOpMAaIiH,
. x2_-16 MIPUMEHSIET CUCTEMHBIN
3. Mpemen LIM——— pagen... MOAXOM IJIs PELIEHUS
x5 2(x —4) MOCTABJIEHHEIX 3a1a4
a)0 0) 4,5 B) 8 ) ©
4. [Ipon3BonHast CyMMEI paBHa. ..
ayu+tv o)u'v+uv
B)u' +v' ryu'v+uv'
5. IlpousBoaHas NPOU3BEACHHUS paBHa. ..
ayutv G)u'v+uv
B)u' +v' ryu'v+uv'
6. [IpousBoHas npousBeneHus (x + 2)e* paBHa ...
a) —e* - (x+1) B) €571 (% 4+ 2x+ x?)
6) e r) e’ (x+3)
7. IlepBooOpa3zHas mocrostHHOTO Yricia C paBHa
a)C 0) Cx
B) 0 r) x+C
8.Heonpenenéuupiit uHTErpa I(llx —9Vx? }1X paBeH. ..
a) 4+9VX +co)2x? —7xUx% +¢ 8)4x* +9Ux +cC
r)2x* +7Ux* +c¢
9. OnpeneneHHBINH HHTETPal BRIPAKEHHUS 2X+5 ¢ HIDKHUM IIPEesioM
HHTETPUPOBAHUS 2 U BEPXHUM IpezesioM 4 paBeH
a) -20 0) -22
B) 20 r) 22
10. Heomnpe ieéHHBIH HHTETpAI jSi N7xdX pasesn...
1 .
a)— 7cos7x +C 6) COSTX+CB) 7COSTX+Cr)SIN7X+C
2 1. [Ipu yMHOXXEHHH ABYX MATPHI] JOJDKHO COONIOIATHCS YCIOBHE, YTO YHUCIIO. .. UJ-1 OIIK-1 Pewmaer

a) CTPOK IEPBOI MaTpHIIbl paBHO YHCIY CTOJIOIOB BTOPOH MaTpPHIIBI

6) cToJ010B 1EPBOI MAaTPHIIBI PAaBHO YHCITy CTOJIOIIOB BTOPOI MaTPHIIBI

B) CTOJIOIIOB NE€PBOW MATPHUIIGI PABHO YHCITy CTPOK BTOPOW MaTpHUIIbI

I') CTPOK NEPBOH MaTpHUIBl paBHO YHCITy CTPOK BTOPOW MaTpPHIIBI

2. Ecim Bce ameMeHTHI OmpelenuTessl BTOPOTO MOpsAAKa YMHOXHTH Ha 4, TO

THUTIOBBIE 334K
po¢eCCHOHATBHOM
JIeATeIbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB

HOBBII OTIPECIIUTEND Oy IeT O0IbIIE UCXOTHOTO ... MaTeMaTHYECKUX,
a) B YeTHIpPE pasa €CTECTBEHHOHAYYHBIX
0) B IIeCTHAIIIATH pa3 JIUCITUTUIAH C
B) Ha YETHIpE MIPUMEHECHHUEM
T') Ha IIeCTHAIATh “H(HOPMAITMOHHO-
3. Onpenenurenb MaTpulbl ¢ dyeMeHTamu al1=6, al2=4, a21=4, a22=3 umeer | KOMMYHHUKAIMOHHBIX
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3HA4YCHUC TEXHOJIOTUI

a)2
0)3
B) 4
r) -3
4. TpeyronbHasi MATPHIIA UMEET BH. ..
2 00 4 1 3 1 00
ay|0 3 0 6)|0 2 1 5)|0 1 O
0 0 4 0 01 0 01
111
nil1l]1
111
3 4
5. Omnpenenurens paBeH...
a)-10 0) 10 B) 2 r) 1
6 I O I g I A-B
. Jausr marpunsr 4 = > 4 u b= 1 9] orma marpuna A -

paBHa...

0 -4 0 -4 0 2 0 2
a) 0) B) r)
1 6 3 2 1 2 3 4
7.BeposiTHOCTB JOCTOBEPHOTO COOBITHS PaBHA. ..
a)0 0)1 B) 0,1 T) JTF000MY YHUCITY
8. BeposTHOCTH yCHeIHON cllaul 9K3aMeHa 110 MEPBOMY, BTOPOMY M TPETheMY

IpeaMeTaM y JJaHHOTO CTYyJeHTa cOOTBeTCTBeHHO paBHbI 0,6, 0,7 1 0,75. Torna,
BEPOSITHOCTH TOTO, YTO OH YCIIEIIHO CIACT BCE K3aMEHbI, PaBHA...

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

9. 13 reHepaibHOM COBOKYITHOCTH M3BJICYECHA BBIOOpKA 00BEMa N=50:
X; 1 2 3 4
n, 10 9 8 n,

Torma N, pasen...

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

10. MaremaTH4yecKoe OXHUIaHIE JUCKPETHOM CITy9aifHON BEMYHUHBI, 33JaHHON
3aKOHOM PACIpEeICICHHs, PaBHO...

2 5 8
0,2 0,3 0,5

T (X

[To pesynpTaTam Tecta O0ydYarOmIEMyCs BBICTABISIETCS OILEHKA «OTIWYHOY», «XOPOIIOY,
«YJOBIIETBOPUTEIHHOY» WU «HEYJAOBICTBOPUTEIHLHOY.

Kputepun omneHku oTBeTa MOBOASATCSA JIO CBEACHHUS OOydJalomuxcs JO Hadaa
TECTHUpOBaHUs. Pe3ynbTaT TeCTUpOBaHUS OOBIBISIETCA 00ydaroleMycsi HEMOCPEACTBEHHO MOCIe
€ro CJa4u.

Mxana Kpurepun onenuBanus
(% nMpaBUJIbHBIX OTBETOB)
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IMIxana Kpurtepun onennpanus
(% npaBUJIbLHBIX 0OTBETOB)
Ouenka 5 (OTIMYHO) 80-100
Onenka 4 (xoporo) 70-79
Onenka 3 (yIOBIETBOPHUTEIBHO) 50-69
Orenka 2 (HEyJJOBJIETBOPUTEIIHHO) MeHee 50

4.1.4 UuauBuayajibHbIe JOMAIIHHUE 321aHUSs

WuauBuayanbHble JOMAIIHWE 3aJaHUS, HWCIOJIb3YeMbIC [UIsl KOHTPOJS 3HAHUU
00yYJaroIUXCsl, MPECISAYIOT JBE ISJIA: 00YYAOIIYI0 U KOHTPOJIUPYIOIYO.

[Ipy  BBIIOJIHEHWHM  WHAWBUAYAIBHOTO  JIOMAITHETO  3aJaHusl  OOydJaromuics
JEMOHCTPHUPYET 3HAHUE AJITOPUTMOB PEIICHUs THITOBBIX 3a1a4. O0yJaronemMycss peKOMEHIYOT
JaBaTh MOJPOOHOE OMHMCAHUE XO/a PEIICHUS 3a/1a4.

Ora GopmMa KOHTPOJISA B MOJHOW Mepe OTBEYAET MPUHIIUIY WHIAWBHIYAIBHOTO ITOAX0/1a B
00y4eHuHU.

WuauBuayanbHOE JOMallHee 3aJaHue BBIJAeTCs MO u3ydaemMoMy pazzaeny. Cpok
BBITIOJTHEHMST 2 Hexenu. Bcee 3afaHus pa3udHbl, YTO HMCKIIOYAST TEPEIHCHIBAHUS 3aJaHui
oOyuaromuMucs apyr y apyra. [lo okoHYaHHM CpOKa BBIIIOJHEHUS WHAWBUIYAIBHOTO 3a/IaHus,
00y4JarImuMCcsl Ha3HAYaeTCs BPEMS 3allIUThl HHIUBHTyJIbHOTO 3a1aHHUS.

Hnouesuoyanvnvie 0omauiHue 3a0anus no pazoeiy «InemeHmol TUHEUHOU anzeopvl)
B 3anagax 1-20 pemuTs cucteMy TpexX YpaBHEHH ¢ TpeMs HEU3BECTHBIMU MPU TOMOIIIH

OHpeHGHHTeHGﬁ, MCTOAOM Faycca, MaTpUYHbBIM CIIOCOOOM.

2x—-3y—-5z=1 X-3y+z=2
1.:3x+y-2z=-4 2.42X+y+3z=3
X—2y+2=5 2X—y—22=8
2X+3y—-2=2 4x+3y—-2z=-1
3ix—y+3z=-4 4.:3x+y+2=3
3X+5y+z=4 X—2y—-3z=38
5x-2y+z=-1 3x+3y+2z=-1
5.42X+y+22=6 6.<2Xx+y—z=3
X-3y—-2=-5 X-2y—-3z=4
2x—-y+3z=1 X—2y+z=4
7T.4X+2y+2=8 8.42Xx+Yy+3z=5
4x-3y—-2z=-1 X+4y+z2=-2
2Xx—y+3z=3 X+y—-2z=1
9¢x+2y+z2=2 10 x-2y+3z=5
X-3y+4z=-1 2x+3y—-z=-4
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x-3y-z=1 3X+Yy+2z=-4
11.92X+y+z=—-7 12.4x-2y-z=-1
2X—y—-3z=5 2X+3y+2z2=0
2X+3y—-z2=2 3x-2y+2z=3
13.4x+2y+3z=0 14.92x+y—-z=-5
X-y—-22=6 5x—y+3z=4
X+5y—-z=-1 2x—-3y+3z=0
15.<2x+y-2z2=7 16.<x+y—-2z=-7
X—4y+2=0 X—-2y+3z=3
3X+2y—-z=3 X+y-2z=1
17.{x-y+2z=-4 18.42x+3y+z=0
2X+2y+z2=4 X=2y—-z2=17
2Xx—-3y+2=3 X+2y—-4z=0
19.4x+y—-2z=4 20.43x+y—-3z=-1
3Xx—2y+6z=0 2X—y+52=3

Hnousuoyanvuvie oomawinue 3a0anus no pazoeny «InemeHmvl MaAmemMamuieckozo
ananuza)

B 3agauax 21 — 40 HaliTh yKa3aHHBIE MPEEbI.

. 3x*-5x-2 . 2x%—=3x+1
21. —_— 0 _—
2) I![L‘ 22 - x—6 )IXIEU X2+ x+4
. arctg2x . (2x=-3)"
B r
) I![D 4x ) I!m(2x+5j
. 2x*+15x+25 . 5x?—2x+1
22. _— 0 _—
2) lem 5—4x— x? ) IXIED 2x% +x-3
D i 1—cos4x 9 li [3x+2}2_X
![P 2arcsin? 2x XIHJ 3x—4

53



23.

24.

25.

26.

27.

28.

2 i 4% +7x+3
le 2x% +x -1

8) lim

x—0 4X

2 i 2x% —9x +9
l’};‘ X2 —5X+6

5) I. sin3x
IM tg5x

. Bx—-x*-4
a) [im

xoq X2 —2x-8

. tg“x
B
) |![I,‘ sin2x

2 i x? —2x—8
XLI'L\ 2x% +5x+2

B) [im

3
x—0 X

2 i 3x?—2x-1
ngll X% —4x +3

sin? 3x

®) I!D;‘ tg® 2

2 i 6—x—x>2
M 37 gy 3

arcsin2x

tgx—sinx

. 3-2x-x?
6)lim

roe X2 +AX+1

. (4x+3)°
D lim| 2,7

. 3x*-5x+4
% lim x*—x+1

) 2x+5) 7
) |lim 1

. 2X*+x-4
% lim 3+x—4x°

. 5X—1 2x+1
r) Ilm( )

X—0 5X + 4

. X2 —Tx+1
6) lim

2
xoroo XS+ X+3

. (3x=1)*
D lim 3x—-4

. 3x?+5x+4
% lim 2x% —x+1

. (2x-7\""
D lim 2Xx—3

. 2X2—2x+1
6) lim

e X2 +4X+2
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29.

30.

31.

32.

33

B) | 3X
!m arcsin6x

a s,
)lem 5x2 —4x -1

2 i x? +2x—8
'EE‘ 8-x°

B) |jm sin3xctg5x

x—0

@| —X—-6
Im —-6Xx+9

X—3 X

- Xtgx
B lim——

xs0 1—C0S4X

. xXP—4x+4
a) lim—=——

X—2 X _4

. arctg3x
") I!Uo] 6X

x®+8
ol X2 X—2

-a) [im —

2

)Ilm -

x—0 5X

. (Ax+1\T
) lim 3

. 5-2x-3x°
6 lim X% +Xx+3

. (5x=2"*
D lim| 553

. X?-3x+4
6 lim 2x% +5x -1

2 4-x
r)Ilm[ j

X—>0 X+3

2_4
O lim ——
w2 J1—4x -3

0 lim(1-2]

X—0 X+4

. J2x+3-3
Olim— 7

X—3 X _9

2 4x+1
D lim (1_ 4x—3j

) lim 2

rou X2 —6x+8

2 1-3x
D lim (1_ 2x+5)
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~7x+10 Coxel

34. 6)
X Ilm I 1 A3X+T7 -2

X—5 m

x—0 X—300

. . 4 2x-3
tg4 1
B) lim xctg4x ) |lim ( +4x+1)

(x=5)° . Jx+3-2
35.a S N S 6
MNimz 57 9 lim—7—
. sin4x o N\t
1%
o lim "o o lim{15%)
2— —
36. a)l ﬂ 6) Ii X X—2

27 Mim 7573

1-cosx . X
B) | ; r) |im (4 -3%)x
X—0 X ool
37.2) ljm 2t 6) lim [Vox® +4x —3x)
xal X —2x+1 ‘oo
1-cos6x ] X
B) | m-— B) lim (5-2x)x=
x—0 X—2
2x? +5x -3 x2-25
38. — " - p
a) Ix—> 3 3X +11x+6 I [2%x—-1—-3
tg3x . 2
7 —2X)x-3
B limgs D lim@-2¢)

x—3

2
39.0) [im 222 5) [im x-ax* +3x)
X——2 (X+2) X0
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4x

1
i I 2X + 3)xn1
) I![P arctg2x ) lem( ) '
i x—1)° . Nl-x-2
40. a (— 0 _—
) lem 4x* +x -5 ) lem 4 —\/1-5x
. sin?2x ) 3
B) |||TO] 2 r) ||m (2X+5)x+2
X—> X—>—2

d
B 3agauax 41-60 naiiTi mpou3BOAHBIC d_y , TOJIB3YSICHh (popMyIIaMu
X
Qg epeHIpoBaHus.

3x—-4

\/x3+3x—2,

41.a)y= 6) y=(3""> —cos® 2x/’,

2—x?

B) y=Inarcsinv1-x?, r) y=1n® /= 5
X —0oXx

, n) y= (2x + 3)tgx

x+3

\/x3—6x—9,

2
B) y=Intgx°®, r) y=In 41/ )3(2( ++2)2( , 1) y=(1+ cosx)

42. ) y= 6) y= [zarctgx +1n(1+ Xz)]4’

43. 2) YZL, 6) y=(3% +sin?3x)’,
x®—5x* +3
2x+1 X2 +3 sin x
—art : =In : =0 +2
B) y=arg--— ny=Iny 5 10 y=( )
44. a) y:3—x 6) y=(2""* + arccosx)’
T a1 ’
2 - arctgx
B) y=InarctgvXx -1, r) y=In3 i§_3i : 1) yZ(X2 +1) N
4x « 3
45.2) y= ———, ) y=(592" —x2,
x°+5x° -2
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B) y=e arctg?/2x-1

26. ) y= 4x+1

B) y=arcsin/1—4x° ,

47, a) y=——2X=3

B) y=Insin (2*2 )

43 _ 3x-8
D e
B) y:earcsin«/ﬁ,
3X+2
49. a) y= ————,
VXx? +3x+1
24/x
B) y:arctgr,
5x-2
O e
B) y:earctg\/m,
51.a)y= 2x T

Ix?+8x—14

1
B) y=Inarccos —,
X

Vx?+4x-3

Ix?—16x-2

| x*+4

r) y=In* ,
)Y x3 +12x
6) y=(a2"% + VX,

3-x?
x®—9x '

r) y=In?

m) y=(arcsin x)@

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

6) y=(3"9> —In(L+ 4x2))',

/4—3x2
r) y=In® ,
)y x3 — 4x
0) y=(2°°52X +5sin? x)z,
| 5—x?
r)y=In* ,
)Y x3 —15x

6) y=(29% —secax ),

2Xx—-3
r)y=In* [—— =
)y ' x2 —4x+6

6) y= (30052x + COSZ X)4,

r)y=In oA
T2 1 8x—10"

6) y=(5°" + cosec2x/’,

4x2 -1
4x% +1

r) y=In®
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)tg 2x

1) y=(tg2x

I[)y: (X + 1)arctg«/;

n) y= (l+ ij
X

n) y= (arcsin Jx )2&

)COS 2x

n) y=(tg2x



3x-4

Vx?+9x-6 ’

52.a) y=

B) y=Incos(e **),

53.a) y=

Vx?=5x-2

B) y=¢ arctg3\/ﬁ ’
54, a) y=— X1

SVx®+9x-1 ’

1
B) y=Inarccos —,

J2x

2X—-3
Jx*-8x+4 ’

55.a) y=

1
B) y=Inarcctg —,
X

2x+1

X +6x+1

56. a) y=

_arcgjsv1-x?
B) y=¢ :

4X +3

sUxe —ax—1

57.a) y=

B) y=Intge 2‘5,

58 _ 5X -6
Y sUx3 +5x—2
B) y:earoctgm1

3
y

6) y= (55‘”2 x cost)

5X+4 ,6) y:(zarcsinx _ ll_xz)s’

X3 -2 arcsin x
r) y=In® L z[)yZ(l—Xz)
3X2 -2 sin4x
r) y=In? 712 1) y=(ctg4x)™"*
0) y= [Sar“gzx + In(1+ 4x* )]4
2 R
r) y=In 222 +j , ) y=(sin2x)**

6) y=(49> —tg2x/’,

x* -3

r)y=|n4 13’ )1)y=(x4+l)l/X

3
)

6) y= (5“’2X +sec’ x)

3x+1
r)y=In3 ,
L P

6) y=(2==* — i-x/,

tg2x

1) y=(cos 2x)

2x% -3

r)y=In‘ 73 m) y=(ctgx)™ "

0) y=(3Ctgzx +Insinx)z,

2x% +1
r) y=In? ,
A P
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59. a) y=

2x3 +5

Ixt 4 2x

.2
B) y=Inarcsin — ,

Jx
3 —_—
60. a) y=—~ —20
x* —8x
1
B) y=Intg—,
Jx

61.

62.

63.

64.

65

66.

67.

68.

1-x?

3
x° —3x

&) y=(4==> Nime ),

1) y=(ctgx )

0) y= (6”°°thX + arccthx)4 :

[10—3x?
r) y=In® ,
)y x3 —10x

n) y= (X +In X)”X

B 3agavax 61-80 HaliTu HeonpeaeIeHHBIE HHTETPAIBI.

D
0]
Y |
)]

.a)I

a)j
a)j
a)I

69. a) J‘

3x® +14x+37

(x -1 (x* +4x+13)

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

x3 4+ 6x% +9x

7% + 40x — 96

2x* +5x3 —12x°

4Ax* —4x° +x* +5
dx,

4% + 4% +5x

X+2

dx,
(2x+3)(x+1)°

3% +4x

(x=2)*(x* +4)

5dx

X% +2x25x

4
X 2dx

XC+x

dx

(2x —1)(8x* —4x+1)

dx, ©6)|

x2dx

Ja—x2

6) J' dx

O+ x )9+ x2

dx
o e
6)[“l

2
—X
> dx,
X

dx
28 broxrort
6)I“X2

_4dx,
X

x2dx
Q- x*)V9—x*

6) |

dx
0) | ——,
)Ix2\/x2+1
,[ x3dx
(4—x2)\/4—x2 ’
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B)j6x2arctg2xdx

B) len(xz +2)dx
B) sz cos4xdx

B) I arccos4xdx

B) J.(xz +1)sinxdx
B) J'efxsin xdx

B) IarccosBxdx
B) I x’e >*dx

B) _[e’zx cosxdx



70. 2) j‘ 34dx
' (x—2)(x*-2x+17) "

x> +5
RS P T

) j- 20dx

72.a > ,
(X+4)(x“+4x+20)

2
73.2) | W2 gy,
(x+3)(2x° —=3x—-2)

4 3 2
74'a)I2X +8x° +9x +4dx,
x° +4x% +4x

) J' 9xdx

75.a > ,
(x=5)(x"+2x+10)

4x -3

76.a)jmdx,

2dx
77. a)_[16x4 —

a) J- 2x2+4

78.
(x—4)(x+2)°

79.a) | Sdx
‘ (x+1)(2x* +2x+5)

2x° —2x" + 4
803.) IW dX,

dx
? Ix"\/x2 +4

x—1
0) | ————dXx, :
)'[\/4X2—4x+3 " & I1+S|nx

p -2

6)I 4Xx+5

dx,
V11— 20x —4x?

6) I 6Xx—-5

——~ = dx,
VOX? +6x -2

6) J- 2x-1 dX,

V5 +12x —9x?

X+2
0)
j Vax2 +12x+7

dx,

3x-4
0)
I\/21+12x—9x2

3x+1
0)
'[\/9x2—12x+5

dx,

dx,

6)J~ X+5

—dX,
V2—x—x*

6)_[ X+3

—dX,
VX2 —x+1

6)J- 2X+3

—dx,
NT—6x—X°

B) J‘xzcosgdx

dx

sin® x

HP]
SIn™ X
RN
COS X

B) I ctg*xdx

B) J'16sin4xcos4 xdx
dx

2B e

B) J.cos4 xsin® xdx

B) Itg“xdx

B) J~ dx
3sinx+4cosx+5

cos® xdx
B) I—G
sin® x

Hnouesuodyanvnoe oomauinee 3adanue no pazoeny «nemenmol meopuu 6epoAmHocment
U MamemamuyecKkoil CIamucmuKku»

B 3angauax 81- 85 ucnonb3oBats Gpopmyiy bepHyum ans onpeneneHus BEposTHOCTEH
TIOSIBJICHHSI COOBITHS TIPU TIOBTOPSHUM MCTIBITAHUH.

81. BexoxecTh ceMsH JaHHOTO pacTeHus coctasisier 90%. Haiiti BeposTHOCTB TOTO, UTO
13 YETHIPEX MOCESTHHBIX CEMSIH B30MAYT: a) Tpu; 0) HE MEHEE TpeX.

82. B xJ1omKe 4nciio JTMHHBIX BOJIOKOH coctaBisieT 80%. KakoBa BeposSTHOCTh TOTO, UTO
Cpelu B3STHIX Hay/nady 5 BOJOKOH JUIMHHBIX OKa)KeTcs: a) TpH; 0) He OoJiee ABYX.

83. [IpuHKUMas BEpOSITHOCTh POXKJICHHS MAIbYMKA U JIEBOYKH OJMHAKOBBIMHU, HAUTH
BEPOATHOCTH TOT'O, UTO Cpeid 6 HOBOPOXK/IEHHBIX: a) MajbuKKa; 0) He 0oJiee ABYX JIE€BOYEK.

61



84. B HexkoTopoM Bogoeme Kapribl cocTaBisitoT 80%. HaiiTu BepoaTHOCTH TOTO, YTO U3 5
BBUIOBJICHHBIX B 9TOM BOZIO€ME PhIO OKaxeTcs: a) 4 kaprma; 0) He MeHee 4 KapIioB.

85. IIpubop coctout u3 4 y31oB. BeposTHOCTh 6€30TKa3HOM padOTHl B TCUCHUE CMEHBI
JUIst Kak1oro y3ia paBHa 0,8. Y3I1bl BBIXOJAT U3 CTPOSI HE3aBUCUMO OAMH OT apyroro. Haittu
BEPOATHOCTH TOTO, UTO 32 CMEHY OTKaXyT: a) 2 y3i1a; 0) He MeHee 2 y3JI0B.

B 3agauax 86-90 ncnonp3oBarh acuMntToTudeckyto ¢popmyiy Ilyaccona mis onpenenenus
BEPOATHOCTEH MOSBICHUS COOBITHS MPU OBTOPEHUU UCIIBITAHUH.

86. Cemena comepxar 0,1% copaskoB. KakoBa BepOsSTHOCTb IIPH CITyYaitHOM 0TOOpE
2000 cemstH OOHAPYKUTH 5 CEMSIH COPHSIKOB?

87. BeposaTHocTh nosiBIeHUs1 OpakoBaHHOM fetanu paBHa 0,008. Haiitu BeposiTHOCTD
TOTrO0, 4To U3 500 cydaiiHO OTOOpaHHBIX JAeTallel OKaXeTcsl 3 OpakOBaHHBIX.

88. YcrpoiictBo cocrout 3 1000 31eMeHTOB, paboTarOIUX HE3aBUCHUMO OJHMH OT
Ipyroro. BeposiTHOCTh 0TKa3a JIr000ro 3jeMeHTa B TeueHue yaca pasaa 0,002. Haiitu
BEPOATHOCTH TOTO, YTO 3a Yac OTKaXYT 4 3JI€MEHTA.

89. Kuwnra nzmana tupaxom B 50 000 3x3eMIuisipoB. BeposSTHOCTh TOT0, YTO B KHUTE
umeercs aepext opourropoBku pasHa 0,0001. Haiitu BeposSTHOCTB TOTO, YTO TUPAXK COACPIKUT 5
HENPaBUJILHO COPOLITIOPOBAHHBIX KHHUT.

90. BeposaTHOCTH BBDKHBAHUS OAKTEPHIA MTOCTIE PalnoaKTUBHOTO 00mydenus pasHa 0,004.
Haiiti BeposiTHOCTB TOTO, 4TO MOCcie oonydenus u3z 500 6akrepuit ocraHeTcsl HE MeHee 3
OaxkTepuil.

B 3amayax 91-100 naHo, 4TO Ha TPAKTOPHOM 3aBOjIe PabOUMUii 32 CMEHY U3TOTOBJISET N
netaned. BeposTHOCTH TOro, 4TO A€Talb OKaXKETCs IepBOro copra paBHap. Kakosa BepossTHOCTS,
YTO JIeTajei mepBoro copra OyaeT M MmTyK.

91. n=400, p=0,8, m=330.

92. n=400, p=0,9, m=372.

93. n=300, p=0,75, m=240.

94. n=600, p=0,6, m=375.

95. n=625, p=0,64, m=370.

96. n=192, p=0,75, m=150.

97.n=225, p=0,8, m=165.

98. n=100, p=0,9, m=96.

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

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

Hnouesuodyanvnoe oomauinee 3a0anue no pazoeny «jiemenmopl MamemamuyecKou
CIamucmuKuy
B 3agauax 101- 120 3agan 3akoH pacnpeaeneHus cirydaitHoi BennunHbl X (B epBoit
CTPOKE TaOJUIIBI TaHBI BO3MOXKHBIE 3HAUSHHSI BEJTMUMHBI X, 8 BO BTOPOH CTPOKE yKa3aHBI
BEPOSTHOCTH ) 9TUX BO3MOXKHBIX 3HAYECHUH ).
Haiitu: 1) marematrueckoe oxxumanue M(X); 2) aucniepcuto D(X); 3) cpennee
KBaJJPaTHUYECKOE OTKIIOHEHUE O .

101. X 23 25 28 29
p 03 02 04 01
102. X 17 21 25 27
p 02 04 03 01
103. X 24 26 28 30
p 02 02 05 01
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104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

X X X XT XT XT XT XT XT XT XT XT XT XT XT XT X

12
0,1
25
0,2
30
0,1
12
0,1
21
0,1
60
0,1
45
0,2
46
0,2
18
0,2
78
0,2
37
0,2
25
0,1
56
0,2
31
0,3
17
0,1
28
0,1
35
0,1

16
0,5
27
04
32
0,5
14
0,2
25
0,4
64
0,3
47
0,4
49
0,3
22
0,3
80
0,3
41
0,1
28
0,2
58
0,3
34
0,5
20
0,4
32
0,2
39
0,3

19
0,3
30
0,3
35
0,2
16
0,5
28
0,2
67
0,4
50
0,3
51
0,1
23
0,4
84
0,1
43
0,5
30
0,4
60
0,4
37
0,1
23
0,3
34
0,2
42
0,2

21
0,1
32
0,1
40
0,2
20
0,2
31
0,3
70
0,2
52
0,1
55
0,4
26
0,1
85
0,4
45
0,2
33
0,3
64
0,1
40
0,1
27
0,2
36
0,5
46
0,4
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4.2 Ilpouenypa u olleHOYHbIE CPEACTBA ISl MPOBEAEHUS POMEKYTOYHOMI
arTecTalnu
4.2.1 3auer

3auer sBusercss  (QopMoOH  OLEHKM KadecTBa  OCBOEHHMsS  OOy4aroIUMCS  OCHOBHOM
npodeccuoHaNbHOR 00pa30BaTEIbHON NpOrpaMMbl MO pasaenaM aucuuiuinHbl. 1lo pesynpraTam 3auera
00yyaromemMycs BEICTAaBIISIETCS OLICHKA «3aUTCHOY» HITH «HE 3a4TEHOY.

3auer mpoOBOAUTCS MO0 OKOHYAHUH YTCHHUS JICKIMH U BBITIOIHEHHS JIAOOPATOPHBIX 3aHATHHA. 3ayeT
NPUHUMAETCS TPENojaBaTeIeM, IPOBOAMBIIMM J1a0OPATOPHBIC 3aHATUSA, WIM YUTAIOLUIMM JIEKIHU IO
JaHHOW nucuuiuinHe. B ciaydyae oOTCYTCTBHA BeIyIIEro MpenojaBaresisi 3adeT HPUHUMAETCS
npernojaBaresieM, Ha3Ha4eHHbIM PAacHopshKeHHEM 3aBefyrolnero kadeapoil. C paspelieHus 3aBeIyomero
Kadeapol Ha 3adyeTe MOXKET IIPUCYTCTBOBATh IPENoAaBaTeNb Kadeapsl, NPUBICUEHHBIN /11 OMOLIN B
npueMe 3adera.

IlpucyrcTBHe Ha 3adere npemnojaBaresieil ¢ apyrux kadeap 0e3 COOTBETCTBYIOILETO
pacropspKeHUs pEKTOpa, MPOPEKTOpa Mo Y4eOHOW U BOCIIMTATENbHOWPA0OTE WITH 3aMECTHTENS JTUPEKTOPa
WHCTHUTYTA M0 Y4eOHOU paboTeHe TOMyCKaeTCsl.

dopma mpoBeneHust 3aueta (YCTHBIH ONpOC, TECTHPOBaHHUE) ompedensercs Kadenpoil u
JIOBOJUTCS 710 CBEIEHHS 00yUaroIIXCs B Ha4aIe CeMecTpa.

Jns mpoBedeHusl 3aueTa BeAYIIMI IIpernojaBaTelb HakaHyHE IIOJy4aeT B CeKpeTapuate
JUPEKTOPaTa3a4eTHO-9K3aMEHAIIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAIAeTCs B CEKpeTapuar Iocie
OKOHYaHUS MEPONPUSATHS B JIHb IPOBEICHUSI 3a4€Ta WK YTPOM CIIEIYIOIIETO JTHSL.

OOyuaromuecs: Ipyu SBKE Ha 3a4eT 00sA3aHbl UMETh MPHU ce0e 3aUeTHYI0 KHIXKKY, KOTOPYIO OHH
NPEObABISIOT IPENOAaBATEINIO.

Bo Bpems 3auera 00ydaromyecss MOI'yT MOJIb30BAThCA, C pPa3pelleHHs] BEAyILEero MpernojaBaTels,
CIPaBOYHOUN M HOPMATHBHOM JIUTEPATYPOH, APYTUMHU TTOCOOMSIMU M TEXHUUECKUMHU CPEACTBAMH.

Bpems moaroroBku oTBeTa B yCTHOH (hopMe mpu crade 3avera JOMHKHO COCTAaBIATH He MeHee 20
MUHYT (IO JKENaHWIO OOYYaroIIerocsi OTBET MOXKET OBITh AOCPOYHEIM). Bpems orBera - He Ooiee 10
MHHYT.

[IpenonaBarento npegoCTaBIseTCs NPaBO 33JaBaTh O0YYAIOLIMMCS JOHOIHUTEIbHBIE BOIPOCH B
paMKax MporpamMMbl JUCLUIUTHHBI.

KauecTBeHHast OIIEHKa «3a4TEHO», BHECEHHas B 3aU€THO-3K3aMEHAIMOHHYIO BEAOMOCTh H
ABJISETCS Pe3yIbTaTOM YCIEIIHOTO YCBOCHHUS MaTepuaa.

Pesynprar 3auera B 3a4eTHO-3K3aMEHALMOHHYIO BEJOMOCTHBBICTABISAECTCS B ACHb IPOBEACHUS
3a4eTa B MPHCYTCTBUHU caMoro odydaromerocs. [IpenosaBarenn HeCyT NepCOHATIbHYIO OTBETCTBEHHOCTh
32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHMs 3allUcell O pe3yibTaTax NPOMEXYTOYHOH aTTecTallud B
3a4eTHO-PK3aMEHALMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicst siBUIICS Ha 3a4€T M OTKA3aiICsi OT IMPOXOXKACHUS aTTeCTallud B CBS3U C
HETOATOTOBIICHHOCTBIO, TO B 3a4€THO-DK3aMCHAI[MOHHYIO BEJIOMOCTh €MY BBICTABISIETCS OICHKA «HE
3aYTECHOY.

HesiBka Ha 3aueT oTMevaeTcs B 3a4€THO-3K3aMEHAILIIOHHON BEZJIOMOCTH CIIOBaMH «HE SIBUJICS.

HapymeHHe JUCHUIIIIMHBI, CIIHUCBIBAHUC, HCIIOJIb30BaAHHC O6y‘IaIOIIII/IMI/IC$I HEPpa3pCUICHHBIX
IMEYaTHBIX HW PYKOIIMCHBIX MAaTCpHaJioB, MOOMIIBHBIX Te.]'[eq)OHOB, KOMMYHHKATOpPOB, INIAHIIECTHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYTUX BUAOB JIMUYHOW KOMMYHHMKALIMOHHONW M KOMIBIOTEPHON TEXHUKH BO
BpeMsl 3aueTa 3alpemieHo. B ciywae HapymeHHs 3TOro TpeOOBaHMS MHpENojaBaTellb O0s3aH yNAIUTh
o0ydarommerocs U3 ayAUTOPUH U IPOCTABUTH EMY B BEJJOMOCTH OLICHKY «HE 3a4TCHON.

OOyuaromuMmcsi, HE CHOABIIMM 3a4eT B YCTAaHOBJIEHHBIE CPOKM IO YB)KHUTEIBHOH NpPHUYMHE,
WHIMBUAYaJbHBIE CPOKM NPOBEICHHS 3adeTa OINpPEHeNsIOTCS 3aMEecTUTeNIeM AWPEKTOpa WHCTUTYTa MO
y4eOHoit padore.

OOyuaromuecs, HMEIOIIKME AaKaJeMHUYECKYI0 3aJO0JDKEHHOCTh, CHAlOT 3a4eT B  CPOKH,
ompejenseMble  YHUBepcUTETOM. HMHpopMmanuss O JNHKBUIAUMM 3aJ0JDKEHHOCTH OTMEdYaeTcs B
9K3aMEHAIMOHHOM JIHCTE.

JlommyckaeTcs ¢ pa3pelnieHus 3aMeCTUTENs JUPEKTopa HHCTUTYTA 0 y4eOHOM paboTe U JocpodHast
c/aya 3a4yeTa C 3allUChI0 PE3YJIbTATOB B 9K3aMEHALIMOHHBIHN JIUCT.
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WuBanmuip! v nuia ¢ orpaHAYeHHBIMA BO3MOXKHOCTSIMU 37I0POBBSI MOTYT CJIaBaTh 3a4€Thl B CPOKH,
YCTaHOBJICHHBIC WHAWBHUIYaJdbHBIM YYCOHBIM IUIaHOM. WHBajdumbl W JMIa C OTrpaHHMYCHHBIMHU
BO3MOXXHOCTSIMH 3]JIOPOBBS, UMEIONIUEC HAPYIICHHS OIMOPHO-JBUraTEeIILHOTO almapara, MOIyCKAITCsS Ha
aTTECTAIMOHHBIC UCITBITAHUS B COTIPOBOXKICHUN aCCUCTEHTOB-COMPOBOXKIAFOIITHX.

[porienypa mpoBelcHUS MPOMEKYTOYHON aTTecTali JUIsi OCOOBIX CIy4YaeB H3II0KCHA B
«[TonoxeHnn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH W IMPOMEKYTOYHOW aTTECTAlMA OOYYAroIIUXCS IO
OIIOII 6akanmaBpuara, criermanuteta u Mmaructparyps» ®I'bOY BO 0xno-Ypansckuii [AY.

[IIkana 1 KpUTEPHH OIICHUBAHHUS YCTHOTO OTBETa 00YYAIOIIEroCs MPECTABJICHBI B TAOJIHUIIE.

HIkana Kpurepuu oueHuBaHus

0oOyJaromuiicss TOKa3bIBaeT 3HAHHE MPOTPAMMHOTO MaTepralia, YCBOCHHE OCHOBHOHW H
JOTIOJTHUTEBHOW JINTepaTyphl, PEKOMEHIOBAHHOW INPOrpaMMON TUCHUIUINHBI, YMEHHE
MIPaBUJIHHO TPUMCHUTH YCBOCHHBIC 3HAHWA Ui OOBSICHEHHS SIBICHHA W TPOIECCOB,
BJIa/leeT HABBHIKAMH DPa0OTHl C HM3MEPHUTEIBHBIMH TNPHOOpaMH (IOITyCKAaeTCsl HaIN4He
O1ieHKa «32UTCHOY MaJIO3HAYNTEIHHBIX OMUOOK FITH HEJOCTATOYHO MOJTHOE PACKPBITHE COACPKaHM BOIIPOCa,
WM TIOTPEITHOCTh HEMPUHIUITHAIBHOTO XapaKTepa B OTBETE HA BOMPOCHI).
JIOTIOHHUTEIBHBIM YCIIOBUEM IMOJYYCHHS OLEHKH «3a4TEHO» MOTYT CTaTh XOPOIIUE
MoKa3aTesy B XOJ€ MPOBEACHHUS TEKYIIEro KOHTPOJIS U CHCTEMAaTH4eCKas akTUBHAs paboTa
HA 3aHATHUIX

Hpo6em>1 B 3HAHUAX, YMCHHUAX W HaBBIKaX IMPUMCHCHUSA OCHOBHOTO MPOrpaMMHOI0

O11eHKa «HE 3aUYTEHO»
MaTepuaa, NPUHIMIHAIBHBIC OMIHOKY IPH OTBETE HA BOIPOCHI

O1eHOYHBIE CPECTBa

Ilepeyensb BOonpocoB K 3a4eTy Na-1 yK-1
1.ITonsitne matpuisl. Buas! MmaTpum. Ocy1mecTBIsIeT MOUCK,
2.0npenenureny 2-ro ¥ TPETHETro MOPSIKa. KPUTHYCCKHUN aHAIN3a U
3.CBoicTBa OINpeAeIUTENEH. CHHTE3 HH(pOpMAINH,
4 MuHop. Anredpandeckoe JI0MOTHEHUE. MIPUMEHSET CUCTEMHBIHN
5.Cucrtemsl TUHEHHBIX ypaBHEHUH. OCHOBHBIC MTOHSTHS. HOJXOJ AJISL peIICHUS
6.Merop ["aycca juist pelieHnit CUCTEM JIMHEHHBIX ypaBHEHHH. MIOCTAaBJICHHBIX 3a/1a4
7.Metox Kpamepa [1s perieHuit cucTeM JUHEHHBIX ypaBHEHUH. NJ-1 OIIK-1 Pemaer
8.ITonsiTne obpartHoit Marpuibl. HaxosxneHue oOpaTHOI MaTpHIIBL. THUIIOBBIE 3a/1a4U
9. Pentenue cucreM JIMHEHHBIX YPaBHEHNH METOIOM OOpaTHBIX MaTPHIL. npodeccrnoHaIbHOM
10.ITonsitne pynkunu. Obnacts onpexaeneHus. [Ipumeps. JIESITeIIbHOCTH HA OCHOBE
11.06macTs 3HaueHnii. CriocoOb! 3aganus GyHKIun. [Ipumepsr. 3HaHUI OCHOBHBIX
12 .5nemenrapHbie GyHKIUHU 1 UX rpaduku. CBOHCTBA TpadUKOB. 3aKOHOB
13.CgoticTBa (yHKwH. [IpuMepHI. MaTeMaTHIECKUX,

14 TlonsTue npenena B TOUYKe, 0ECKOHEYHO yJaICHHOH TOUKE. €CTECTBEHHOHAYUYHBIX
15.beckoHedHO Malbie PYHKIIUN U UX CBOMCTBA. JUCLMILUIMH C
16.BeckoHeuHo OobIiue GYHKIIMKA U UX CBOWCTBA. MIPUMEHEHHUEM

17. Teopema o nipezaesie CyMMBI, IPOU3BEICHHS, YACTHOTO U CTETICHH. HHPOPMALMOHHO-
18.I1paBuia pacKphITUSI HEONPEIEIEHHOCTEH. KOMMYHHKAIIMOHHBIX
19. IepBbIit 3aMeuaTeNbHbIN Tpeaei. [Ipumepsl. TEXHOJIOTUH

20. Bropoii 3ameuarensHbIi npeaent. [IpumMepsi.

21. Tlonsitne  mpouwsBogHoi.  I'eomerpuueckuit  u  Qusmueckwid  CMBICT
MIPOU3BOJHOM.

22. OcHoBHBIE TIpaBuiIa U PEepeHIIIPOBAHNS.

23. OcHoBHbIE popMyItbl qudhepeHInPOBaHUS.

24, TlponsBoHast crnoxHor GyHKImHU. [Tpumeps.

25.CBs13b NMPOU3BOJHOM C MOHOTOHHOCTBIO. [lOHsATHE MakCHMyMa W MHHAMyMa
byHKIINN.

26. MHTepBalibl BBIIYKIOCTH M BOTHYTOCTH rpaduka QyHKIIHIO.

27.Touxu nepernda rpaduka GpyHkimn. HeoOXxonumoe ycioBHe CYHIECTBOBAHUS
TOYEK mepernoda.

28.IlonsTHEe (QYHKIMM HECKOJBKHMX IepeMeHHbIX. O0nacTe omnpenesneHus.
IIpumepsl.
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29.YacTHble IPOU3BOAHBIC IEPBOTO NOPsAKa (PYHKIUH HECKOJIbKHIX NEPEMEHHBIX.
30.YacTHble IPOU3BOAHBIE BTOPOTO MOPsAKA (GYHKIIMH HECKOJIBKHX MEPEMEHHBIX.
31.OkcTpeMyMbl pyHKINH ABYX HEPEMEHHBIX.

32 Inddepennmanpable ypaBHEHUS. BuabL.

33.Pemenne nudhepeHInanbHpIX ypaBHSHHN TIEPBOTO MOPSIIKA.

34 Pemenne nuddepeHInansHpIX YpaBHEHHH BTOPOTO TIOPSIKA.

35. Tlonsarue mepBooOpazHoit GyHKIwH. [IpuMepsL.

36. ITonsTre HeonpeneneHHOro HHTErpana. CBoiicTaa.

37. HemocpeacTBeHHOE HHTETPUPOBAaHKE B HEOTIPENICIICHHOM HHTErpase.
38.MeTtox MHTErpUPOBaHKS 3aMEHOU IIEPEMEHHBIX B HEOTIPEAEICHHOM HHTErpalle.
39.MeTto MHTErpUPOBAHUS II0 YACTSAM B HEONPEEIICHHOM HHTErpae.

_y2 _ _
40. Haiitu npon3BogHY0 QYHKIHA y(X) =X 3% 1
41. Haiitu npousBoanyio yuxiuu Y = COS(ZX - 3) .

2 X
42. Haiiti Mpou3BOIHYIO (QyHKIHA y =X -€

43. Hatitu yrioBoil K03 (UIMEHT KacaTelnpbHOM K Tpapuky QYHKIUH
2
y:X +2X_4BT0‘IKGX0:_1

X+3
44. Haiitu mpon3BoAHYI0 GYHKIMH )

45, Haiiti Touky MakcuMmyma QyHKIUH Y = 2X — X2,

X2

46. Haiitu npousBoanyto GpyHkimu f(X) = e
47. Haiitu npou3BoaHyt0 QyHKIMHU Y = (X + 2)e*.
48. Haiitu npoussoanyto dynkimu f(X) = Ln2x.

Tx+1

49. Haiitu npenen )ICI_EE —3-4x
. SIn2X
lim——
x—>0 By

50. Haiiti npesen '
1—2x2 +3x
51. Haiitu npenen )I(I_>oo m .
2X
_ 1

Lim 1+ —

X0 2X
x?-25

53. Haiitu npenen xl—g] m

52. Haiitu ipenen

54 P '
. Hai = B=
AuTu CYMMY MaTpuIl| 0 4 > 2

1 1] 1 -3
.B
0] 4

55. Haiitn npousBenenue Matpun A= [
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9 1

56. BblYncIUTh ONpeaenuTeb

-2 3
x+2y=-3
57. Pemmts cucTeMy JIMHEHHBIX YpaBHEHUI
3x+2y =5
4 0 1
58. Beranciauts onpenenuTens 0 -1 0
3 0 2
X, + X, +X; =4
59.Pemuts cucteMy THHEHHBIX ypaBHeHUH < X; — X3 = -1
—X, +X%;=0

60. HaiiTi HeonpeeneHHbIN HHTETpall I(4sin X —CO0S X)dX

4.2.2 Jx3amMeH

Ok3aMeH sBiseTcss (OpPMOM OLGHKM KauecTBa OCBOEHHMS OOydYaroUIMMCcs OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTENbHOM MPOrpaMMBbl 10 pasjenaM AUCUUILIMHEL. [lo pesynpraTam
9K3aMeHa 00y4aroleMycsl BHICTABIISETCS OIICHKA «OTIMYHOY», «XOPOLIO», «YAOBIECTBOPUTEIHHOY
WIH «HEYJOBJIETBOPUTEIBHOY.

OK3aMeH M0 AUCLUILIMHE NIPOBOJUTCS B COOTBETCTBHU C PACIUCAHUEM IPOMEKYTOYHOU
aTTecTallid, B KOTOPOM YKa3bIBae€TCsi BPEMs €ro MpPOBEACHHUS, HOMEpP ayJuTOpPUHU, MECTO
NPOBE/ICHUS] KOHCYJIbTALMU. YTBEp)KJIECHHOE paclucCaHHe pa3MellaeTcss Ha HWH(GOPMAIMOHHBIX
CTEH/Iax, a TaKXke Ha 0(UIIMAIbHOM caiiTe Y HuBepcHuTeTa.

VYpoBeHb  TpeOoOBaHUHM,  ANA  MPOMEXKYTOYHOM  aTTecTaluud  OOydaroluxcs
yCTaHaBJIMBaeTCsl pabouell MporpaMMon TUCHUILIIMHBL U IOBOJUTCS 10 CBEJEHUS 00yJaromuxcs
B HayaJle ceMecTpa.

DK3aMeHbl NPUHHUMAIOTCS, KakK MpaBuiio, JiekTopamu. C paspelieHus 3aBeyrOIIero
Kaeapoil Ha PK3aMEeHe MOXKET MPHUCYTCTBOBAaTh MpenojaBareib Kadeapbl, MPUBICUEHHBIA JUIs
NOMOIIM B IpHEMe dK3aMeHa. B cioyuyae OTCyTCTBHMSI BeIyllero IpenojaBaTens 3K3aMeH
NPUHUMAETCs MpernojaBareieM, Ha3HAYCHHBIM paclopsyKeHUEM 3aBeAyIOIIero Kaheapoi.

[IpucyTcTBUE Ha 3K3aMeHe MpernojaBareneil ¢ apyrux kadenp 0e3 cCOOTBETCTBYIOLIETO
pacropsbKeHUsl peKTopa, IpopeKTopa Mo yuyeOHOH M BOCHHMTATENbHOW paboTe MIM3aMeCTUTENS
JTUPEKTOPA MHCTUTYTA MO YUeOHOU pabOTEeHEe JOMyCKaeTCsl.

Jlg mpoBeieHus DK3aMEHa BEYIIUH PENo1aBaTellb HAKaHYHE MI0JIydaeT B CEKpeTapuare
JUPEKTOpaTa3aueTHO-9K3aMEHAIIMOHHYI0 BEJIOMOCTh, KOTOpas BO3BpAILla€TCsl B CEKpeTapuar
110CJIE OKOHYaHMsI MEPOIIPUATHUS B ACHD ITPOBEICHUS K3aMEHA WIN YTPOM CJENYIOLIETO JIHS.

DK3aMeHbl IPOBOJATCS IO OWieTaM B YCTHOM WJIM NMHCbMEHHOM BHUE, JTUOO B BUIE
TECTUPOBAaHUSA. DK3aMEHALMOHHbIE OWJIEThl COCTABJSIOTCS 110 YCTaHOBJIEHHOW ¢Qopme B
COOTBETCTBUHU C YTBEPKJACHHBIMHU Kadeapoi 3K3aMEHAllMOHHBIMU BOIIPOCAMH U yTBEPKAAIOTCS
3aBeyroIuM Kadeapoii exeronHo. B 6uere conepkutcs He Oosiee Tpex BONPOCOB.

DK3aMeHaTopy MpeAoCTaBisieTcs MpaBO 3ajaBaTh BONPOCHI CBEpX Owuiera, a Takke
IIOMHMMO TEOPETHUYECKUX BOIPOCOB AaBaTh JUIsl PEIICHUS 33Ja4l U IPUMEPHI, HE BBIXOSALINE 3a
paMKu IPONAEHHOI0 MaTepuaa 1o U3y4yaeMou JUCIUILINHE.
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3HaHUSA, YMEHUS M HABBIKK OOYYAIOLIUXCSA ONPEACISAIOTCS OLIGHKAMHU «OTIMYHO»,
«XOpOILIO», «YyJOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHO» U BBICTABIISIIOTCS B 3a4y€THO-
9K3aMEHALIMOHHYIO BEOMOCTD B JICHb dK3aMEHa.

[Ipu mpoBeneHHHM YCTHOTO SK3aMEHA B ayAMTOPUU HE JOJDKHO HaxonuTbes Oosee 10
00yyaroIuxcs Ha OAHOTO MPENoAaBaATENs.

[Tpu npoBeneHNH yCTHOTO 3K3aMeHa 00yJaroIIUiCs BHIOMPAET K3aMEHALMOHHBIN OUIeT
B CIIy4allHOM HOpsi/IKe, 3aTeM Ha3blBaeT (DaMUIIMIO, UMsI, OTYECTBO U HOMEP IK3aMEHAI[MOHHOTO
ounera.

Bo Bpems sk3aMeHa oOydarolyecs MOTYT I10JIb30BaThCs C pa3pelIeHus 3K3aMeHaTropa
POTPaMMOM TUCIUIUIMHEI, CIIPABOYHON M HOPMAaTHBHOM JIUTEpaTypol, IPyrMMU NOCOOUSMHU H
TEXHUYECKUMHU CPEIICTBAMMU.

Bpemst moAroToBKM OTBETa MpH caue SK3aMeHa B YCTHOU (OpMe TOJKHO COCTaBIATh HE
MmeHee 40 MUHYT (110 YKeJIaHU0 00YyYarolerocst OTBET MOKET ObITh JOCPOYHBIM). BpeMs oTBera —
He Oonee 15 MUHYT.

OOyuaronuiics, UCHBITHIBAIOIIMN 3aTPyAHEHUS TNpU NOATOTOBKE K OTBETy IO
BHIOpaHHOMY UM OWJIETy, MMEET NpaBO Ha BBIOOP BTOPOro OMIIETa C COOTBETCTBYIOLIMM
IIPOJUICHUEM BPEMEHU Ha IOArOTOBKY. I[IpM OKOHYaTenbHOM OLICHMBAaHUM OTBETA OLEHKA
CHWYKaeTCsl Ha oJIuH Oasul. Beimaua TpeTsero Ousera He pa3perniaeTcsl.

Ecnu oOyuaromuiicss siBUICS Ha 5K3aMEH, M, B3SB OWJIET, OTKa3ajics OT MPOXOXKACHUS
aTTeCTallid B CBSI3U C HENOJIOTOBJIEHHOCTbIO, TO B BEJAOMOCTH €MY BBICTABIISETCS OLIEHKA
«HEYIOBJIETBOPUTEIIBHO».

Hapymenue JUCLUIIUHBL, CIIMCBIBAaHUE, UCIIOJIb30BaHUE oOyyarmumucs
HEepa3pelleHHbIX IEYaTHbIX M  PYKONHCHBIX  MaTepuajoB, MOOWUJIBHBIX  TEJIE(POHOB,
KOMMYHHMKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JIPYyrMX BHJIOB JIMYHOU
KOMMYHHMKAIlMOHHOM M KOMIIBIOTEDHOM TEXHMKHM BO BpPEMs aTTECTALlMOHHBIX HCIBITAHUN
3amnpenieHo. B cioywyae HapymieHHss 3Toro TpeOoBaHMs IperojaaBareiab o0s3aH yJalIUTh
oOyuvaromierocss U3  ayAMTOPUM W MPOCTaBUTb €My B BEJOMOCTH  OLEHKY
«HEYJIOBJIETBOPUTEIBLHO.

BoicTaBieHHE OLICHOK, IOJYYEHHBIX IPHU IOABEIEHUU PE3yJIbTATOB IPOMEXKYTOUHOU
aTTecTallld, B 3a4€THO-DK3aMEHAIMOHHYIO BEIOMOCTh M 3a4E€THYIO KHIKKY IPOBOJUTCS B
HOPUCYTCTBUM camoro oOyuaromierocs. [IpernogaBarenn HeCyT MepCOHATBHYIO OTBETCTBEHHOCTD
3a CBOEBPEMEHHOCTh U TOUHOCTh BHECEHUS 3aIliceil 0 pe3ysbTarax MpOMEKYTOUHONW aTTecTaluu
B 3aYETHO-IK3aMEHALMOHHYIO BEJOMOCTD.

HesiBka Ha sK3aMeH oTMedaeTcs B 3a4€THO-3K3aMEHAIlMOHHOW BEJAOMOCTU CIIOBAMH «HE
SBHIICS.

Jia oOydaromuxcsi, KOTOpble HE CMOIJIM CAaTh S5K3aMEH B YCTaHOBJIEHHBIE CPOKH,
YHUBEpPCUTET YCTAHABIMBACT IEPHOJ JMKBHJALMH 3aJ0JDKEHHOCTH. B aror nepuon
npenojaBaTesy, NPUHUMAaBIINE SK3aMEH, JOJKHbI YCTAaHOBUTh HE MEHee 2-X JHEH, Korja OHH
OyAyT NMpUHUMATh 3aJ0JDKeHHOCTH. VHpopMalus o JIMKBUIAIMK 3310JDKEHHOCTH OTMEYaeTcs B
HK3aMEHALIMOHHOM JIHCTE.

OOyuaronmmces, MOKa3aBIIMM OTJIIMYHBIE U XOPOLINE 3HAHHUS B TEUEHUE CEMECTpa B X0Je
MOCTOSTHHOTO TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH, MOXKET OBITh MPOCTaBJIeHA dK3aMEHAIOHHAsS
OLIEHKa JTIOCPOYHO, T.e. 0e3 cmaun sk3ameHa. OlLEeHKa BBICTABISIETCS B 9K3aMEHALMOHHBIA JIUCT
WM B 3a4€THO-7K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBamuapl M JMIa C OrpPaHUYEHHBIMHM BO3MOXKHOCTSIMH 3]I0pPOBbS MOTYT C/aBaTh
9K3aMEHbl B MEXCECCUOHHBIM NEpHUOJ B CPOKH, YCTAHOBJIEHHbIE HHJWBUIYaJbHBIM Yy4EOHBIM
wiaHoM. MHBanuapl M JuLa € OrPAaHUYEHHBIMM BO3MOXKHOCTSIMH  3/10pPOBbs, HMMEIOIINE
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HapyLICHUs] ONIOPHO-JBUTATEIILHOTO aliapara, JOIyCKaloTCA Ha aTTeCTallMOHHbIE UCIIBITAaHUS B
COIPOBOKACHUH aCCUCTEHTOB-COIPOBOKAAIOIINX.
[Ipouenypa npoBeaeHHs MPOMEKYTOYHON aTTECTALUU JUIsl OCOOBIX CIy4yaeB M3JI0XKEeHa B

«ITomoxxeHun TCKYIIEM  KOHTPOJIC YCICBACMOCTH U HpOMG)KyTO‘-IHOﬁ aTTeCcTanuu
obyuarontuxcs mo OITOII 6akanaBpuara, cneruanutTera U Maructparyps» ®I'BOY BO HOxHo-
VYpansckuii I'AY.
[IIkana ¥ KpUTEPHUH OLIEHUBAHMS OTBETA O0YYAIOLIETrOCs MPECTABICHBI B TA0JIUIIE.
kamna Kpurepun ouneHuBanus
- 00y4aroUIMHCS MOJTHOCTBHIO YCBOMI MaTE€pHA;
- [OKa3blBaeT 3HAHUE OCHOBHBIX IOHATHH JAMCHUIUIMHBI, TPaMOTHO IOJIB3yeTCA
TEePMHUHOJIOTHEH;
- IPOSIBIISICT yMEHNE aHAIN3UPOBATh M 00001aTh HHYOPMALIHIO, HABBIKH CBS3HOTO OIMCAHHSA
Otetta 5 SIBJICHUH ¥ TIPOLIECCOB; 5 5
— - JEMOHCTPHpPYET yMEHHE H3JaraTb MaTepual B  ONPEJECIICHHOM  JOTHYECKOU
MOCJIEJ0BaTENbHOCTHY;
- TOKa3bIBa€T YMEHHE WLIIOCTPUPOBATE TEOPETHUYECKHE TMOJIOKEHHS KOHKPETHBIMH
IpHUMeEpPaMu;
- IEMOHCTPHUPYET CPOPMHUPOBAHHOCTH U YCTOWIMBOCTh 3HAHU, YMEHUI U HABBIKOB;
- MOTYT OBITh JOMYILEHbI 0JJHa—/IBE HETOUHOCTH IPH OCBEIIEHUH BTOPOCTEIICHHBIX BOIPOCOB
- OTBET Y/OBJIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha OLIEHKY «5», HO IIPH 3TOM UMEET MECTO
OJIUH U3 HEI0CTATKOB:
Ouetixa 4 - B YCBOGHHMHU MaTepHaja JOMyLIeHbI MPoOessl, He HCKa3UBILINE COAEPKaHHE OTBETA,;
(xopotio) - YMeeT MONb30BATbCA OCHOBHBIMU  M3MEPHTENbHBIMU npubopaMy, HO JOIyCKaeT
HE3HAYNUTEIIbHBIC OMNOKY NPH 00BSICHEHUH MPUHINIA UX JCHCTBHA
- TpOSIBISCT HABBIKM HCIIOJIb30BAHHMSA OCHOBHOTO Yy4eOHOTO MaTepHana, HO JOIyCKaeT
HE3HAYMTEIbHBIE OMMOKH IPH €0 NCII0JIb30BAHIH
- 3HAHWS,yMEGHHS W HABBIKM HCIIONB30BaHMs OCHOBHOIO NPOTPaMMHOIO MaTrepuana B
MHHUMAaJIbHOM 00BEME;
Onenka 3 - MMEIIUCh 3aTPyIHEHUs WIH JOMYIIEHbl OMUOKN B ONpPEAETICHNH MOHSITHH, NCIIOJIb30BAHUH
(YZOBNETBOPHUTENH | TEPMUHOJIOTHH, ONHMCAaHWW SIBICHWH M TIPOLECCOB, WCIIPABICHHbIE MOCJIE HABOJSIINX
HO) BOIIPOCOB;
- BBISIBJICHA HEJJOCTaTO4HAas C(OPMUPOBAHHOCTH 3HAHMH, YMEHHUH M HaBBIKOB, 00yJatOUTHCS
HE MOXKET IPUMEHHUTH TEOPHIO B HOBOH CHUTyaINH
- mpobensl B 3HAHUAX, YMEHHSAX M HABBIKaX MCIOJB30BAHMS OCHOBHOI'O IPOTPAMMHOIO
Marepuasa, IPUHIUIHAIbHBIE OIIMOKH ITPU OTBETE HA BOIPOCHL;
- OOHapy)XeHO HE3HaHWE W/WIIM HENOHMMaHWe OOJblled WM Hanboliee Ba)KHOW 4YacTH
Onenka 2 MaTtepuana;
(HeyIOBJIETBOPUTE | - JOMYILIEHHl OIMMOKM B OMNpEAENCHWH IOHSATHH, HPH HCIOJIb30BAHWU TEPMHHOJOIWH, B
JIHO) ONKCAHWHU SIBIICHUH U MPOLECCOB, KOTOPbIE HE HCIPABIIEHBI MOCIE HECKOJIBKUX HABOASIIUX
BOIIPOCOB;
- He c(hOpMHPOBaHBl KOMIIETCHIHH, OTCYTCTBYIOT COOTBETCTBYIOLIWE 3HAHHSA, YMEHHS H
HaBBIKU
OneHouHbIe CpecTBa
Ilepeyens BOPOCOB K 3K3aMeHY Ha-1 ¥K-1
1.Ilonsitne matpuisl. Bunst MmaTpu. OcyuiecTBisieT NOUCK,
2.0npenenureny 2-ro ¥ TPETHETo MOPsIKa. KPUTHYECKHUH aHaIu3a U
3.CBoiicTBa OIpeaAeIuTENeH. CHHTE3 HH(POpMAINH,
4 MuHop. Anrebpandeckoe TOTOTHEHHE. MIPUMEHSET CHCTEMHBIH
5.Cucremsl THHEHHBIX ypaBHEeHUH. OCHOBHBIE TOHSTHS. TTOJIXOA JUISL PEIICHUS
6.Mertop INaycca juist pelieHnii CUCTEM JIMHEHHBIX ypaBHEHHH. IIOCTaBJICHHBIX 3a7a4
7.Metox Kpamepa [is pereHunit cucTeM JTHMHEHHBIX ypaBHEHUH. NJ-1 OIIK-1 Pemaer
8.ITonsitne oOpaTtHoit Marpuisl. HaxosxieHne oOpaTHOI MaTpHIIBL. THIIOBBIE 3a/1a41
9. Penienue cucTeM JIMHEHHBIX YPABHEHUI METOIOM OOpaTHBIX MaTpPHIL. IpodecCHOHATBHOM
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10.ITonsitue pyukunu. O6nacte onpexaeneHus. [Ipumepsl.

11.06nacTh 3HayeHuii. CiocoObl 3aaanus GyHkiun. [Ipumepsl.
12.OnemenrapHsle GyHKIMH U uX rpaduku. CBoiicTBa rpaduKoB.

13.CgoticTBa dyHKmun. [Ipumepsr.

14 TlonsiTue mpenena B TOUKe, 0ECKOHEYHO yJaIeHHOH TOUKe.

15.beckoHedHO Maible (YHKIIMU H UX CBOWCTBA.

16.beckoneuno Gompnre GyHKINN M UX CBOWCTBA.

17. Teopema o Tipezaesie CyMMBI, IPOU3BEICHISI, YACTHOTO W CTETICHH.

18.IIpaBwia pacKpbITHS HEOIPEACICHHOCTEH.

19. Ilepseblii 3amMmeuarenbHbIi npeaen. [Ipumeps.

20. Bropoii 3ameuarensHbli npeaen. [Ipumepsr.

21. llonsitue  mpousBogHoi.  ['eomerpuyeckuit  u  Qu3MUecKWid  CMBICT
IIPOU3BOJHOM.

22. OcHoBHBIE TIpaBuIIa Tu(QepeHIIIPOBaAHNS.

23. OcHoBHbIE popMyItbl qudhepeHINPOBAHUS.

24. TIponsBoaHas cnoxHOH QyHKIHH. [IprMepsr.

25.CBs3p IPOM3BOJHON C MOHOTOHHOCTBIO. [lOHATHE MakCHMyMa M MHHAMyMa
(hyHKIHM.

26. MHTepBaNHI BRITYKIOCTH U BOTHYTOCTH Tpaduka GYHKIHUIO.

27.Touku meperuda rpaduka Qyskmun. HeoOxoamMoe yciaoBue CyIeCTBOBaHHS
TOYEK Teperuda.

28.IloHsTHEe (QYHKIMH HECKOJBKHX IepeMeHHbIX. O0nacTe omnpeneneHus.
ITpumepsl.

29.YacTHble IPOU3BOAHBIE TIEPBOTO MOPsAKa (DYHKIUH HECKOJIILKUX TIEPEMEHHBIX.
30.YacTHble MPOU3BOAHBIE BTOPOTO MOPsAKa QYHKIIMN HECKOJIBKHUX NEPEMEHHBIX.
31.OkcTpeMyMbl pyHKIUH ABYX EPEMEHHBIX.

32 InddepeHnmanpable ypaBHECHUS. BUabL.

33.Pemenne nudhepeHIUaNBHBIX YpaBHSHHN TIEPBOTO MOPSIIKA.

34.Pemenne nuddepeHnanIsHBIX YpaBHEHHH BTOPOTO MOPSIIKA.

35. Tlonsarue nmepBoobpazHoit GyHKIwH. [IpuMepsI.

36. [TonsTre HeonpeneneHHOro HHTErpaia. CBOHUCTBA.

37. HermocpecTBEHHOE MHTETPUPOBAHNE B HEOIIPEAEICHHOM HHTETpajle.
38.MeTo1 MHTErpUPOBaHKS 3aMEHOW IIEPEMEHHBIX B HEOIIPECICHHOM HHTErpale.
39.MeTo1 MHTErpUPOBAHHS TI0 YACTSM B HEOIPEIEICHHOM UHTErpase.

40. INousTre onpeneneHHOro uHTerpaia. CpoicTaa.

41. T'eoMeTpUYECKUI CMBICH ONPEJISIICHHOTO HHTErpaa.

42 HenocpejcTBEeHHOE HHTEPUPOBAaHKE B ONPEIEICHHOM HHTETpae.

43.MeTo/1 MHTETPUPOBAHUSI 3aMEHOM TIEPEMEHHBIX B OIIPEACICHHOM HHTErpasle.
44 Meton MHTETPUPOBAHUS 110 YaCTAM B ONPEEICHHOM MHTETpae.

45. [IpnokeHne ONMpeeNIeHHOT0 MHTETpaia K BHIYMCICHUIO TUIOMAAEH MIOCKUX
uryp.

46.ITonsTHe coObITHs, UcTibiTanus. [lonsTHE ciydaitnoro coobrTus. IIpuMepsr.

47. Bunsl cxy4aiiHeIX coObIThit. [IpuMepsr.

48. Kitaccuueckoe OIpe/e/ieHHe BEPOSTHOCTH CiTydailHOro coObitus. CBOWCTBa
BEPOSITHOCTH.

49. TlonsiTie ~ OTHOCHUTENIbHOW  4acTOThl.  CTaTHCTHYECKOE  OMpeAeeHUe
BepOATHOCTH. CBOWMCTBO yCTOMYMBOCTH.

50. [TonsiTe CcyMMBbl Cily4aiiHbIX COOBITHH. TeopemMa O BEPOSITHOCTH CYMMBbI
HECOBMECTHBIX COOBITHH.

51. INonHast rpymnma coOBITHH.

52. IIpoTHBONOJIOKHBIE COOBITHSI.

53. BeposiTHOCTB NOSIBIICHHS XOTS OBl OZJTHOTO COOBITHSL.

54. 3aBucumble cOOBITHS. Y CIIOBHAsI BEPOSITHOCTD. [IprMepsl.

55. Teopema 0 BEpOSTHOCTH MPOMU3BEACHUS 3aBUCUMBIX COOBITHI.

56. JIuckpeTHbIe Ciry4aiiHble BEJINUNHBI.

57. HenpepsIBHBIE clTydaiiHbIe BETMYHHBL.

58. 3akoH pacnpenenenusi. MHOrOyrojibHUK pactpe/ieIeHusl.

59. YncsoBble XapaKTEPUCTHKU JIMCKPETHBIX CIIyYaiHBIX BEJIMUMH U MX CBOWCTBA.

JICATEILHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB
MaTeMaTHYCCKHX,
€CTECTBEHHOHAYUYHBIX
JTUCLMITIAH C
NIPUMEHEHUEM
HHPOPMALTMOHHO-
KOMMYHUKALMOHHBIX
TEXHOJIOTUi
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60.HopmasbHbIi 3aKOH pacnpeieneHus HelPepbIBHON CIIy4aifHON BEIWYHHBI.

—v2_2y_
61. Haiita mpon3BoaHyt0 QyHKINN y(X) =X 3x 1
62. Haiitu npoussoauyio pynxuun Y = COS(ZX - 3) .

2 X
63. HaiiTa mpon3BoaHyI0 (QyHKIINN y =X -€

64. Hatitn  yrmoBoi ko3 QUIMEHT KacaTelbHOW K rpaduky yHKINH
2
y:X +2X_4BT0quX0:_1

X+3
65. HaiitTa mpon3BoaHyt0 GyHKINN X —2

66. Haiitu Touky MakcumyMma QyHKLIHH Y = 2X — X2,

2
X
67. Haittu npousBoanyto ¢yukimu f(X) = e

68. Haiitu mpom3BogHyt0 QyHKIHHN y = (X + 2)e*.
69. Haiiti npousBoauyio pynkuuu f(X) = Ln2x.

. Ix+1

lim———

xo0 —3—4x
x2-9

71. Haiitu ipenen xl_r)T; B(X _ 3)

70. Haiitu ipenen

. SIN2Xx
lim——

0
72. Haiitu ipezen A 5X

. 1-2x*+3x
Xoo 4 —3X + X

2X

73. Haiitu ipenen

Un11+JL

X—>00 2X

x? —25

75. Haiitu nmpenen l;l_g] 2 (X _ 5)

74. Haiitu penen

3 -1 1 1
76. Hai A= ,B=
alTH CYMMY MaTpHuIl 0 a 2 5
1

_ 1 1 -3
77. Haiitu npousBenenne MaTpuil A= , B=

0] 4 2 5
6. Hai e 1 0 B 3 0
- Haifru pasnocts marpun 4 = s 47711 o
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9 1
-2 3

79. BBIYHCINUTE OMPEICTUTEIh

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

80. Pemmts cucTeMy JIMHEHHBIX YpaBHEHUI

4 0 1
81. Brruncianuts onpenenuTens 0 -1 0

3 0 2

82.Pemuth cucTeMy TMHEHHBIX ypaBHEHUH < X; —

83. HaiiTi HeonpeeIeHHBI HHTETpal I(4Si NnX—Cos X)dX

84. HaiiTu HeompeqeleHHBII HHTETPal j

86.113 ypHBI, B KOTOpO#l HaxomsaTcs 5 OenblXx W 8 YepHBIX MIApOB, BHIHUMAIOT
Hay/ady oIuH map. HaiiTn BeposTHOCTB TOTO, YTO 3TOT IIap OyAeT OembIM.
87.]lBa cTpenka MpOM3BOIAT IO OJHOMY BBEICTpely. BeposTHOCTH momamaHus B
Lenb sl IepBOro u Broporo crpenkos paBHa 0,8 u 0,4 coorBercTBeHHO. Haiitu
BEPOSITHOCTB TOTO, YTO B LIEJIb MOMAAYT 00a CTpeIKa.

88.3akoH pacmpesiesicHHs BEPOSTHOCTEH Cilay4allHOW BequunmHBl X  3ajaH

TabIUIeH, HAUTH BEPOSTHOCTh p2

X 2 5 8

P 01 p, | 06

89. [lan 3aKOH pacrpe/eieHus] BEPOATHOCTEH JUCKPETHOW CIyYaiHOW BETUYUHBI
X. Haiitu 3HaueHue a, JTUCIEPCUIO U CpEIHEE KBAAPATUUECKOE OTKIIOHEHHE.

X 1 2 3 4
P 02 a 03 02

90. HaiiTi BepOSATHOCTh TOrO, YTO IHH POXKICHHUS y IBYX CIYYaWHBIX JIFOJCH

IIPULYTCS HA OJIUH MECSI] roJia.

X, + X, +X; =4
X, =-1
—X, +X%;=0

dx
NAx+1

1
85. Haiiti nepBoobpasuyto st ¢yukimu f (X) = § x> —x*-=

2
3

TecToBBIC 3a1aHUA

KpI/ITepI/II/I OLCHKK OTBE€TA AOBOJATCA OO CBCACHUSA o6yqa101m/1xc;1 A0 Havalla TCCTUPOBAHUA.
Pe?)y.J'IBTaT TECCTUPOBAHHUA 00BaBIAETCA 00 HaromeMy s HCTOCPEACTBEHHO IMOCJIC €TI0 CAa4YH.

Ixana

Kpurepun oneHnBanus
(% npaBUJIbHBIX OTBETOB)

Orenka 5 (OTIMYHO) 80-100

Ornenka 4 (Xoporo) 70-79

Orerka 3 (yZOBJIETBOPHUTENBHO) 50-69
Orerka 2 (HeyI0BIETBOPUTEIHHO) MeHee 50
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1 Pazjien JaeMeHTHI JTUHEHHOH ajredpsbl
1. TpeyroyibHas MaTpuila UMEET BUJI. ..

2 00 4 1 3 1 00
a)|0 3 0 6)|0 2 1 B) 1 r)
0 0 4 0 01
2. lnaroHasibHast MaTpUIla UMEET BUI. ..
2 00 4 1 3 1 0
a)|0 3 0 6)|0 2 1 B)|0 1 r)
0 0 4 0 01 0 1
3. Onpenenurens 34 paBeH...
a)-10 0) 10 B) 2 r) 1

0 - 0 3
4. Jlanbl MmaTpuilpl A = (2 j uB= [ ZJ . Torga marpuna A - B paBHa...

4 -1

0 -4 5 0 -4 0 2 ) 0 2
D16 M3 2 P11 2 Y13 4
5. Onpenenurens 4

a 2
paBeH 0 Ipu PaBHOM ...

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

6. Hanbl matpunel A, B u C pasmepa 2x3, 3x2, 3x3 coorBercTBeHHO. llocie ymMHOkeHUs
MaTpHUllbl OyAyT UMETH pa3Mep...

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

7. Ilpu yMHOXKEHUH JIBYX MaTpPHIL JOJKHO COOIIOAAThCS YCIOBUE, UTO YUCIIO. ..

a) CTPOK MEepBOM MaTPUIIbl paBHO YHMCITY CTOJIOIOB BTOPO MaTpHUIIbI

0) cTOI01I0B MEepPBOM MATPHIIBI PABHO YHCITY CTOJIOIIOB BTOPON MATPHIIBI

B) CTOJIOLIOB MEPBOM MaTPHUIIbl PAaBHO YHCIY CTPOK BTOPOH MaTPUILIBI

') CTPOK MEPBOM MaTPHIIbl PABHO YHUCITY CTPOK BTOPOIl MaTpPHUIIbI

10 6 4
8.JlaHbl MaTpuUILIbI AZ( J " B=( J . Toraa onpenenurens npousBeaenus matpuil det(AB)

0 5 4 3
paBeH. ..
a5 ©0)18 B0 T1)l0
4 -5 4
9. O6parnas matpura Kk Mmatpuiie 4=|6 5—a 12| He cymecTByeT Npu o, paBHOM. ..
1 3 2

(BBEIMTE OTBET)
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1 1 1

10. Cuctema nuHEHBIX ypaBHEHUH ¢ ocHOBHOM Matpuuiel A =1 0 —1| u BekTOopoM
0 -1 1
. 4
MpaBbIX YacTen b= -1 HMEET BU/I. ..
0
X, +X, + X, =4 X, +X, =X, =4 X, — X, +X; =4 3x, =4
a) <X, —X;=-1 0) =X, +X;=-1 B)<—=X+X;=-1 T1)42X,=0
—X, +X%; =0 X, —X; =0 X, —X; =0 2%, =-1

11. Ecnu Bce 351eMeHThI ONpeAeIUTENs] BTOPOro MOpsiAKa YMHOXKUTH Ha 4, TO HOBBIN
OTIpeNieuTeNb OyeT OOIbIIe HCXOAHOTO ...

a) B YeThIpE paza

0) B 1IeCTHAIIATH pa3

B) Ha YETHIPE

') Ha [IECTHAIATh

4a+1 0 O
12. Ompepenurens | 0 -1 0/=0, npu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)—-4 1)-0,25
13.  Jlansl maTtpunsl 4 = ( L0 ,B= (3 0 jTorz{a A-B paBHo....
-2 4 1 -2
[ 2 U] [—2 U] -2 U] [—2 U]
ak-1 2} gl-3 4) Hl-16/ (-3 6
-3 5 7
14, Jlamamatpuna A=| 6 -1 2| cymMma aiitazs paBHa...
8 -4 9
a)-3 0) 1 B) -1 r)-7
7 1
15.  Omnpenenurens ~ ‘ paBeH...

a) 23 0) 8 B) -23 r)19

16. Ecmu ( Xy, Vg ) - pelieHue cCucTeMbl TMHEHHBIX YpaBHEHHUI
x+2y =-3
{3x +2y =5
TOT/1a Xo — ), PAaBHO...
a)-0,5 0) 7,5 B) 0,5 r)-7,5
-1 1 1
17. Ecim A= [ 0 4) , B= [Zj , torpa matpuria C' = A - B umeer Buy. ..

a) [gj 6 (1 8) B) @j r) Gj
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4
18. Marpuna A= (; J HE UMeeT OOpaTHOM, MPU K PaBHOM...
a) 8 0) -8 B) 4 r) 2

19. Jlaner Matpumsl A, B u C pasmepa 42, 3x4 u 4%3 coorBercTBeHHO. I[locne yMHOXeHUS

MaTpHIbl OyAyT UMETh pa3Mep...
a) [A-B]=4x4  G)[B-A]=3x2  B)[C-B-A]=3x4  r)[C-B] =4x4

20. YpaBHeHuUE NpsIMON UMEET BUI. ..

x
a) x? +y?>=R? 0)y=kx+b B) Y2 = 2pX r)—2+i)}—2=1
a
21. YpaBHeHUE 3/UIMIICa UMEET BU. ..
2 2
x
a) x* +y? = R? 0)y=kx+b B) Y2 = 2pX r)—2+i:—2=1
a
22. YpaBHeHHe TUnepOoIbl UMEET BHU/I. ..
2 2 2 2
X X
ax2+y?=R?  G)y=kx+b B)?—“;—zﬂ r)?+)b;—2=1
23. YpaBHeHue mapaboiibl UMEET BUI. ..
2 2
X
a) x* +y?=R? 6)y=kx+b B) Y% = 2pX r)—2+g—2=1
a
24. YpaBHEHUE OKPYKHOCTH UMEET BUJI. ..
2 2
X
a)x2+y?=R?  6)y=kx+b B)y? = 2px r)—2+g—2=1
a
25. YpaBHeHue NpsMOil, MPoXoslIel uepes 1B JaHHbIE TOYKU, UMEET BU/I. ..
a) Ax+By+C=0 0) ik M A ¢
Xo=X Vo™ N
B)y=kx+Db r)y—-yi =k (X—X)
26. O0miee ypaBHEHHE MPSIMON UMEET BHU/I. ..
a) AXx +By+C=0 6) YTh _ YT
Xo=X Vo™ N
B)y=kx+Db r)y—-yi1 =k (X—X)
27. YcnoBue napanienbHOCTH NPSIMBIX. . .
1 1
a)kyi-k2=0 0) ki = ko B)ki=+ — Nki=- —
K K,
28. YcnoBue neprneHIuKyJISpHOCTH IPSIMBIX. . .
1 1
a)ki-k2=0 0) ki = ko B)ki=+ — Nki=- —
I(2 k2
29.Eciu a = (4;2,-2) wu b=(-3]1). Toraa ckamsiproe npousBeeHue a-b pasHo...
a) -4 0)-3 B)2 1)0
30. YrnoBoit koa¢p¢unpent npsmoii 15X + 3y + 8 = 0 paseH ...
a)-5 0)3 B) -15 r)5

31. Koopnunara Yo Touku A(S; Yo; 1), mpuHaiexaniei iockocta 2X —Y + 92 — 15 =0, paBHa...
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a)4 0) 7 B) 6 r)5
32. Jlanwl Touku A(2; -3) u B(-4; 7). Torma abcumcca cepenunsl oTpe3ka AB paBHa...

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

33. YrioBoit ko3 durment npsimoii 28X+ 7y —4 =0 paseH...
a)4 0) -4 B) -28 r)7

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

35. Touka M (2,1) cepenuna otpeska. KoHmamu oTpeska sSBISIOTCS TOUYKH. ..

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

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

36. Ipsmoii 2Xx—3y+6=0 mnpuHAAIEKHUT TOUKA...

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

37. llpsimas, nepreHAuKyJIsspHas npsMoil Y= —X+ 4, umeer BUL. ..

a)y=2x—4 0)y=x+3 B)y=-4x-1 r)y=-X—4

38. Ilpsmas, mapaiienbHas NpsMoil Y= —X+4, uMeeT BUL. ..

a)y=2x—4 0)y=x+3 B)y=-4x-1 r)y=-Xx4

39. Bektopet a =(2,—1,4) u b =(—6, A ,—12) nmapaiensHbl, TOr1a KOOPAWHATA A PaBHA ...

a) 4 06) 3 B) —2 r) 6
40. Bekrtopst a=(4,6,—2) u b =(—1,3,\) neprneHAUKYJISPHBI, TOT1a KOOPMHATA A paBHA..
a) 5 0) —6 B) 7 r) =5

41. Touka A(4,5) npuHAAIEKUT NPAMOM, 3aJaHHOW YPABHEHUEM ...
a) 7x—3y+6=0 0)8x —4y —5=0 B)2x+3y—21=0 r)3X —4y +8=0
42. Bekropsl a=(3, 2,—1) u b =(\,—8,4) napayienabHbl, TOrJa KOOpPAWHATA A paBHA...

a) 3 6) —12 B) 14 r) 2
43. Bekropsl a=(4, 2,—1) u b =(\,—8,4) nepneHIUKYISIPHBI, TOTIa KOOPIUHATA A PaBHA...
a) 5 0) 7 B) 2 r) —6

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

BBEIMTE OTBET

45. Ha mockocTu BBeIeHa MONSpHAsA CUCTeMa KOOpAMHAT (p;¢). YpaBHenue ¢ = 16 3anaer Ha
JTOU IUIOCKOCTH. ..

a) J1Ba Jiyda

0) my4

B) OKPYXXHOCTb pajinyca 4 ¢ IIEHTPOM B I0JIIOCE

') OKPY>KHOCTb paauyca 16 ¢ HeHTpoM B MOJ0Ce

46.  OOwWUM ypaBHEHHEM MPSIMOil Ha INIOCKOCTH ABISETCA. . .
f + l =1
a) 3 12 6) y=—4x+12 B) 4x+y—12=0 r) y—4=-4(x-12)
47.  nuHa oTpe3ka, oTcekaemoro npsimoit 4x+7y-20=0 Ha ocu OX, paBHa...
a6 06)5 B)20 r)7
2 2
48.  Ecnu ypaBHEHUE 3JUIMIICa UMEET BUA — + % =1, To yMHA ero OoJbILIeH MoIyoCcH

paBHa...

a)36 0)25 B)S 1)6

49.  Jlansl Touku A(2;3) u B(-6;5), Toraa koopauHATHI cepeanHbl 0Tpe3ka AB paBHBI. ..
a) (-4;8) 6) -2:8) B (A1) 1)(-2:4)
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50.  VYpaBHeHue mapadoJibl CAMMETPHYHON OTHOCUTEIILHO OCH OPJAMHAT, BETBU KOTOPOI
HaIlpaBJICHbI BHU3, UMCCT BUM...

2 2_ 2_ 2
a)y=2px, 0)x"=2py  B)y"=-2px  1)Xx°=-2py

51.  VYpaBHeHueM npsMoil B OTpe3Kax SIBISIETCA. . .

f + l — 1
a) y=—-4x+12 0) 4x+y-12=0 B) 3 12 r) y—4=-4(x-12)
52.  YpaBHEHHE OKPYXKHOCTH nMeeT BUI (X-2)°+ (y+5)?=49. E& nentp umeer
KOOPJAWHATEHL. ..
a)(2;-5)  0)(Z5)  B)(-25) 1) (-2-5)
53.  VYpaBuenwue napaboibl CHMMETPUYHON OTHOCHTEIBHO OCH OPJIUHAT, BETBH KOTOPOI

HalpaBJIeHbl BHU3, UMEET BU]. ..
a)y>=2px  0)x’=2py B) y2 = -2px r) X2 = -2py
54. lano ypaBHenue runep6onsl 5x2 — 4y? = 20. JInuHbI €8 momyoceii paBHsI. ..

a) \/§I/I2 6)5u4 B)-4u 5 F)SI/I\/E

Pa3znen DiaeMeHThHI MATEMATHYECKOr0 aHAJIN3A

2
. X" —-25
55 . 3nauenue npenpena Lim
-5 2(X—5)
a)0 0)5 B) 10 I) oo
3P+ x+4
56. 3naueHue npezena L|m2—5 paBHO. ..
X—»00 X — X —_
a)l 6)0 B) © r)3

57. Nana ¢pynkuus y = ,/——— . Torza, ee 061acTbio onpeaeseHHs IBISETCS MHOXKECTBO. ..
X

+4
a) (-o0; -4) U [9; +0)  0) (-4; 9] B) (4;9] r) (-4;9)
58. Ilepuoanueckoit siBnseTcs PyHKIHA. . ..
a) f(x)=+x+1 B) f(x)=(x-1)°

_ _er _1
6)f(x)—cos(x SJ r)f(x)_zx.

paBHoO...

2X
59. Ilpenen Lim[l+ Zij paBeH...

X—0 X
a)e 6) €2 B) el r) X
60. ®ynkuus y = f(X) Ha3piBaeTCs yeTHOM A7 BeceX X M3 00JIACTH ONPECIICHUS, eCIy. . .
a) f(2x) = f(x) 0) f(-x) = -f(x) B) f(x?) = f(x) r) f(-x) = f(x).
61. I'padux HeueTHON QYHKIMN CUMMETPUYEH OTHOCUTENBHO. . .
a) HayaJia KoOpJuHAT 0) ocu abcruce
B) OCH OpAMHAT r) 6uccekrpucs! I koopauHaTHOTrO yria.

2 —
Lim 2X°+6x-1

X +2x°+5

1 6

2% 6) 3 B) 1 Dg

62. IIpenen paBeH...
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63. ®opmya BTOPOro 3aMe4aTeIbHOIO Mpeena. . .

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

x—0 X—>00
1Y 1Y

o Lim{1+1) - i+ -

X—0 X X—>00 X
64. Oynkuus y = f(X) sBisiercst yObiBarolieii Ha HHTEpBaJie, €CIIM Ha 3TOM HHTEpBAJIE. . .
2 T'(x)>0 5 f'(x)>0
B) f '()() < () r) f '()() = ()
65. beckoHeuHO Masol Ha3bIBAETCS (PYHKIIHS, IPEIET KOTOPOH PaBEH. ..

a)l 0) 0 B) o r)C

66. beckoHeuHO 0OJBIION HA3BIBACTCS (PYHKIHS, IIPEIET KOTOPOH PaBEH. ..
a) 1 0) 0 B)o T1)C
67. Ilpenen nocrosinHOM BenuuuHbl C paBeH...

a) 1 0) 0 B)o T1)C
. 5x* —3x+2
68. IIpenen L|m2—+ paBeH...
x> 3X° 4+ X—-9
2 5
a 0) -3 —-= —
) oo ) B) 5 r) 3
2
. -1
69. Ilpenen Lim X 6 paBeH. ..
x5 2(X—4)
a)0 0) 4,5 B) 8 r) oo

70. Ipenen |im % paBeH. ..

x—0

4
a) 11 0) 11 B) 0 r)2

4

. 1%
71. Tpenen |im (5) paBeH. ..

x—-1-0

a0  6)13 )l r) o

72.  Ywucno Touek pa3peiBa QYyHKIMH Y = BHO. ..

(x—4)(x+4)
a)0 0) 2 B) 3 rl
lim 25
73.  TIpemen *~' X" —1 papen...
a) oo 6)0 B) 5 r) 1

—2x% +3x
74 IIpemen lim aBEH
P e a2 P
a) -2 @% B) 0 r) oo
Sin2x

75.  TIpemen *° SX  pageH...
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8) 1 6)% B)% 50

x° -9

3(x-3)
a) o 0) 0 B) 2 r) 6

77. IMpenen lim Tx+1

76.  Ilpenen IirT31

paBeH. ..
xoo — 3 —4x
a)oo 6)_—7 B) .l r) -1
4 3 3
. 14" . z . sinn

78. Ipenensr lim,, .. [l + :J , lim, (1 +n)=, lim, _, —— nasbiBaior
COOTBETCTBEHHO:
a) BTOPOM 3aMeyaTelbHBIN IpeIea, BTOPOM 3aMeyaTesbHbIH MpeIell, MePBhIi 3aMedaTeabHbII
npezaen
0) mepBbIii 3aMeUaTENbHBIN TIPEAEs, IEPBBINA 3aMeUaTeNbHbIN IPeIe, BTOPOM 3aMeuaTelbHbII
npezaen
B) BTOPO#i 3aMevaTeIbHbIH MPeIel, IEPBBIA 3aMeyaTeIbHbII MIpeIel, IEPBbIi 3aMeyaTeIbHbIHI
npezaen

I') NEepBBIHA 3aMeYaTeNbHBIN MpeIes, BTOPOH 3aMedaTelbHbINA Ipees, BTOPOW 3aMedaTeNbHbIH
npenen

79 . [IpousBonHas GyHKIUU Y = \/; +4x? -2 umeer BuIL...

1 1
a) —— +2X B) X+ —
24x Jx
1 1
0) —— +8x T) +8x-2

2Jx 2x

80. ITpownsBoaHast Broporo mopsijika GyHkiwu Y = Sin3X paBHa ...
a) 9cosx 0) 9sin3x B) 3C0SX r) -9sin3x

81. BepTukanbHOl acumMnToTol rpaduka GyHKIMU Yy = SABIISICTCS MpsIMas. . .

1
=0 X=—=
a)y B) 5
0) y= —% r)Xx=3
82. IlpousBoanas mpousBenenus (x + 2)e* pasHa ...
a) —e*-(x+1) B) €7 - (&" +2x+X?)
0) e* r) e*-(x+3)
83. IlpoussomHas ¢pyukius f(X) = Ln2x paBHa...
, 2 . 1
2 F'(X)== 5 F100==

X :X
. 1 .
B) f(x):& r) f (X)=2
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X
84. Ilpoussoanas pyukiuu f(X) = e paBHa...

a) f'(x)=e2x 6) f'(X)=eX2
o f'(x)=2x-e b F'(x)=2e"

85. Toukoii nepernda Gynkimu y = f(X) siBisiercst Touka npu nepexojie 4epes3 KOTopyro. . .

) n
a) f'(X) menser 3max 0) f""(X) menser 3nax

B) f' (X) COXpaHSET 3HAK r) f ”(X) COXpaHsET 3HaK

o " 5x —
86. BepTukanbHOl acuMnToTOM rpaduka GyHKIHH Y = 3 SABJISICTCS IIpsIMas. ..
X

2
B) X=——
) 3

6) x= ry=-3

87. Touka M(1;1) ana pyskmun y = 2X — X? ABISETCS TOUKOL. ..
a) meperuba 0) MakcuMyMmMa B) MHHHMMYyMa T) pa3pbiBa

88. [IponsBoaHast 4aCTHOIO paBHa ...
2X+1 5 5
a) X+ : 6) —2 B) _ —2 F) _ i
(x=2) (x=2) (x=2) X—2

89. 3aK0H JBIKEHNS MaTepUalbHOi Toukn nMeeT By X (t) =5 + t + 3t%, rue x (t) — koopauHaTa
TOYKH B MOMEHT BpemeHH t.Torna ckopocts npu t = 1 paBHa...

a)9 6) 7 B)4 1)12

90. IIpousBojHas BTOpOro mopsiaka GyHKImu Y = SiN2X MMeeT BULI. ..

a) 4cosx B) COS2X
0) 4sin2x r) —4sin2x
91. YrnoBoii ko3 UIMEHT KacaTenbHoi K rpaduky byHkimn Y =X +2X—4 B Touke X, =—1
paBeH...
a)-4 0)2 B) 0 r) -3
92. IlpousBoaHast GyHKIMH Y = X% -e* umeer BuI. ..
a) 2x-e* +x°-e*  6)2x+e*  B)2x-e* 1) 2x-e* —x*.e*
93. 3aKOH JBIDKEHHS MaTepHalbHOH Toukm mmeeT BuA X (1) =4 + 10t + e’ ', e x () —
KOOp/IMHATa TOYKU B MOMEHT BpeMmeHH t. Toraa ckopocts npu t = 7 paBHa. ..
a)l3 0) 75 B)9 1)ll
94. TIpoussoaHast GyHKIHMK Y = COS(2X — 3) UMeeT BHLI. ..
a) y'=sin(2x-3), 06) y'=-sin(2x-3),
B) ¥y =2sin(2x-3), 1) Yy =-2sin(2x-3)

1
95. Haumensiiee 3nauenue Gpynkuun f(X) = 3 x® —x?% — 3 Ha oTpe3ke [-1;1] paBHoO...

a)—% 0) —2 B)—% r)0
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96. Bropas npou3BoiHas y (x) byHKIIIH y(x)=x"-3x-1 UMeeT BHU/I...

a)y =1 6)y =2 B) Y =3 r)y =0

97. 3nauenue GyHKIUU Y =~/ X B TOUKe X, -+ AX MOXHO BBIYHCIUTH 110 (HOpMYIIE. ..

a)q/xo+Ax:\/x_o+%Ax+o(Ax)
6)1/x0+Ax:\/x_o—%Ax+o(Ax)
B) /%o +AX_\/_+\/_AX+0(AX)

r) /%o +Ax_\/_ \/_Ax+o(Ax)

98. IIpousBoaHas CyMMBI paBHa...

a)u+yv o)u'v+uv B)U +V r)uv+uv'
99. IIpou3BoaHas MPOU3BEICHHS PABHA. ..
a)u+yv o)u'v+uv B)U +V r)uv+uv'
100. [IpousBogHass 4aCTHOT'O paBHa...
u'v+uv’ u'v—u'v u'v—uv’ u'v—uv’
a) ——; 0) B) r) ——;
v v v

101. HeonpenenéHuplii HHTErpal I(4x - 9</x—2)dx paBeH...
a) 4+9/x+c6)2x2 - 7x4x? +¢ B)4xE+9x +c r)2x? + 7x% +¢

5
102. HeonpenenéHHblii HHTErpa [— - —jdx paBeH. ..
J 2V/x
5 3 5 6 5
a———5\/;+c 0) ————=+cC B r)———+=¢C
" ) wTIE VTR YR
103. Heonpenenénuelii HHTETpal I(4ex - jdx paBeH. .
sin? x

a) e* —tgx+c 6) 4e* + 2ctgx+C B) 4e* —

r)de* +ctgx+c
Zsm

104. HeonpenenéxHelii HHTETpa J. x3/xdx paBeH...

4
a) x4\/_+c6) x* x+cB)T 3+Cr)

x

105. HeonpeaenéHHbIH HHTETPAT jcos3xdx paBeH...

. 1. . .
a) 3sin3x+C0) gsm 3x+cB) SIin3x+cCr)3sinx+c
106. HeonpeienéHHbIi HHATErpa Ie’sxdx paBeH. ..

a) -8 +c6) e™+c  B)8™ +Cr)—%e‘8X +C
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107. HeonpenenéHHublii HHTErpa I paBeH. ..

cos? 5x

a)%t95x+c 0)5tgx+C B) 5tg5x + cr)tg5x +C

" dx
108. Heonpenen€uuplii UHTETpaj paBeH...
j Vax+1
) 1 ¢ 6) 1 c )\/4x+1+c )\/4x+1JrC
a) ———+ ———+CB r
8V4x +1 8VAxX+1 4 2

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

110. HeonpenenéHHblii HATErpa IXZ Inxdx paseH...

x3 x3 X3 x3
a)xlnx+c6)?lnx+x+c B) ?Inx+c r) ?Inx—3+c

111. Heonpenen€Hublii HHTETpa I(le“ +11§/?}1X paBeH. ..
a) 2x° +3R/x? +¢6) 40x® +8x&/x% +¢ B)2x° +8x&/x% + ¢ 1) 40x® +1§18\/x”
2

1
112. Heonpenen€unplii mHTETpa I[— - —dex paBeH. ..
X X

1 2 2 1
a) Inx+—+c¢6) - x+—+cB) Inx———+c 1) InX+—=+cC
) x? ) 3x? ) 3x° ) X2
N 5 4
113. Heonpenenénnelii naTErpan I — —— |dXpasen...
x* Jx
52—i+c 0) %—L+CB)%—8\/§+C r)—is—S\/;-l-C
6x% 24X 6x” X X X

114. Heonpenenénuelii HHTETpal J- (6X - 1)dx paBeH...

a)

0) 0 _xic6) 6" +c) x6" 4c )0
In6 In6

115. Heomnpenen€HHbIi HHTETpAI Icos4xdx paBeH...

+X+C

. . 1.
a) 4cosx+c 0) 4sinx+c B) 4sin4dx+c r) Zsm4x+c
116. HeomnpeaenéHubIi HHTErpa Ie’SXdX paBeH. ..

a) e +co)

+C B) 3\/2X+1+Cr)%+c
X

1
VX% +1

117. HeonpenenéHHbIi I/IHTeraJIJ.S X Inxdx paBeH...
a) XA/xInx+co6) %x3 xlnx—%S\/x4 +C B) %W—i/x“ r) Inx+3/x*

118. Heonpenenéuuslii MHTErpa Isin X(x +1)dxpaseH. ..
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a)(x+1)cosx+c 6) XsinX+cCB) (x+1)cosx —sinx+c r) —(x+1)cosx +sinx+c

119. Heonpenenéuuplit MHTETpa Ix3 Vx°dx pages...

3x24/x 4x°4/x 5x*&/x* AUx*

a) +C0) + CB) +C r) +C
2 21 24 2
120.HeonpenenEHublii HHTETpaT I(6x2 + 73/ x? }1X paBeH. ..
2)6x2 +3/x +¢ 6)12x+ 73/x + ¢ B)6X+%5\/X7 +er) 2x° +5x&/x2 + ¢
, . 3
121. HeonpenenéuHbIii HHTETpaAT J. \/_2 —7C0SX |[dXpaBeH...
1-x

a)3arcsinx —7sinx+c 6)%—7sinx+CB)3arcsinx+73inx+c r)
X

3arcsinx+ 7cosx+c
122. HeonipenenéHHblii HHTETpa Isin 5xdx paBeH...

a) C0S5X+C0)sin5x+c B)—5Cc0S5X+C 1) —%c055x+c

123. Heonpenen€HHubIii HHTETpa

a) 7e* +¢0) —%e“ﬂ:g) —7e7X +Cr) —%ex +cC

123.  HeomnpenenéHHblid HHTETpAI '[ paBeH...

sin’ 3x
a)—%ctg3x+c 6)§t93x+c B)3Ctg3x +C r) 3ctgx+c
124. HeonpenenéxHplil HHTETpal J.L paBeH

' cos® 11x o

a) 111t911x+c6) tgllx + ¢ B) 11tgx+c r) 1llctgx+c

125. HeonpenenénHuelii HHTETpal I dxpageH...

3

V2x+1
—+cCb 3W2x+1
a)\/_+c )\/T H+Cr) X+1+cC

126. Heonpenenéunnlii nuHTErpan J.33\/ 2X +1dx paBeH...

a)R/(2x+1)" +¢ 6)%’{/(2x+1)2 +CB) %%/(2x+1)4 +cr) R2x+1+c¢

127. Heomnpenen€HHBINA UHTETPAI I x° In xdx paseH...

+C B)

5 6 6 6 6

)—Inx+x+c6)X— E+c B)—|nX—X—+C r)X—InX+C
5 6 X 6 36

128. Heonpenen€nuslii HHTErpas .[ [i—ijdx paBeH
. ©  Ix
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5 4 5 2 1 1
2 -t e 22 ol gfxicen - L slx+o
) 6x% 24X ) 6x’ X ) x° ) x°
129. Heonpenenéunrlii nuaTErpall | ———— paBeH...
P P Icoszllx P

a)liltgllx +c 0) tgllx+cs) 1ltgx+cr) lictgx+c
130. Heonpenenéuusplii UHTETpa jx%dx paBeH...

a) 3vVx +¢6) %x“\/hc B) 10x3/X + ¢ 1) %x3\/;+c

131. HeonpenenéHuplii HHTErpaj I (g - ide paBeH. ..
X" xx
5 19 5 3 10 3 5
a)3x° +—=+4C6) —————+CB) ——+—+CT) ———+C
: Jx ) x* 6/x ) x®  Jx ) x®  6x

132. HeomnpenenéHHbli HHTETpa I(4 sinx —cos X)dx paBEH...

a) 4Cc0SX+SIiNX+C€06) —4C0SX—SINX+C B) COSX+SINX+C T) 4COSX—SINX+C
133. Heonpenen€uusiii uaTErpai 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. Heonpenen€HHbIN HHTETpaT j (@2X5 +10Vx° }ix paBeH...

a) 2x° + 7Yx7 +¢ 6) 2x* + Tx0 +c B) 2x° + XX +c ) 12Xt + Ux +¢C
135. Heomnpenen€Hubiii I/IHTeraJIISin 7xdx paBeH...

1 .
a)— 7cos7x +C 0) COS7TX+C B) 7COS7X+CrT) SIN7X+C
L dx
136. Heonpenen€nHuelii HHTErpal J‘? paBeH...
e

+C

l 4 2X
a +Cc0) ———+cCB) 3" +Cr1) —
) 2e3X ) 3e3>< ) ) 3e3x

137. HeonpenenéxHuelii HHTETpa J. paBeH...

sin® 2x
1 1 1

a) —Etgx+c6) Ectg2x+c B) —Ectg2x+cr) —ctgx+c

138. Heonpeaenéuuplii HHTETpa .[6\/ 4x + 3dxpaBeH...

3 3 2
a) J(4x+3 +c6) VAx+3+cB) —>tCc 1)
( ) 2 2+/4%x + 3 3VaAxX+2

139. HeonpenenéHHbIil HHTErpa I x® In xdxpases. ..

+C

4 4 4 4
a) X——Inx+c6) 3x? -1+CB) Inx—2_+¢ r) X nx-X ¢
4 X 4 4 16

140. Heonpenenéuuplii MHTErpa I (x +1)cos xdx pasem. ..

a) (1+x)sinx+c 6) (1+X)sinx +Cosx+CB) CoSX+¢ 1) —(L+ X)COSX +SinX +C
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= e *dX umeer Bui...

141. OOGmmuit naTerpan audQepeHnnanbHOro ypaBHEHHS >

cos’ y

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

0) tgy=—e"*+C r)tgy=e*+C

142 . lano nuddepennmanpuoe ypaBuenue Y'+15y'+2y =0. Torma cooTBeTcTBYyIOIIEE EMy
XapaKTePUCTUIECKOE YPABHCHUE UMEET BUJI. ..

a) k? +15k -2 =0 B) k? —15k —2=0

6) 1+15k +2k* =0 r) k? +15k +2=0.
143.Iopsnok muddepenmuansroro ypasaenns 4y'"'—2y'= 3x” paseH. ..

a)4 B) 3

0) 7 r)2

144. Jlano nuddepennmansaoe ypasaenue y" +3y'+ 2y =0, Toraa cooTBeTCTBYIOIIEE EMY
XapaKTePUCTHUECKOE YPAaBHEHNUE UMEET BU ...

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

145. Jlano nuueitHoe oxHopoanoe auddepennuansHoe ypapuenne Y + Y — 2y = O, Toraa
ero o011ee peleHne UMeET BUI. ..

1) c,e®* +c,e”, 2) ce?*+c,e”, 3 ce’

—X

“+c,e*, 4)ce*™+c,e

—X

146. Tuddepennmansioe ypasuenne C0SYydx— x*dy =0 B pesyibrare pasaeIeHus NepeMeHHbIX
CBOJUTCS K YPABHEHHUIO. ..

1 ax_ d¥ , 2) cosydx = x*dy, 3) COSz/dxzdy, 4) d—;(:i
X cos’y X x> cosy
147. O6mee penrenne nuddepennnansHoro ypasuenus Y —5Yy + 6y = 0 umeer Bu. ..
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. Jlano nuddepenmmanshoe ypasrerne Y = (K +1)X? | Torna dyHkmms

y = X° sBjIsteTcs ero peleHneM IIpu K PaBHOM. ..

11 2)0 3)2 4)3

149. lano nuddepennunanbHoe ypaBHeHHe y = 4, Torna GyHKIUSA y = 2¢X SBISETCS €ro
pelIeHueM, TIpY C PaBHOM. ..

2 21 33 44

150. O6wmwmit uarerpan guddepeHunanbHoro ypasHeHus e’ dy = dx
X
1) y=Ln|x+c, 2) ey:_—g+c, 3) e’ =Lnx+c, 4) e’ =x+cC
X
2 3 oz 0z
151. Jlana yHKIMS 1BYX MEPEMEHHBIX Z = 5X“Y —4Y°X, 4acTHBIE TIPOU3BOTHBIE x 51 P
X Yy

paBHBHL. ..

a) 10xy —4y; 5x* —=12y°x 6) 10y; —24yx B) 10x-12y*; 10y r) —24yx; 10x —12y?
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0z 01
152. Jlana HKIUA IBYX IIEPEMEHHEIX Z = —3X5 2 —7X6 , YaCTHbIC IPOU3BOJHBIE — U —
Y Y p p

ox oy
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 byHKIHs ABYX HepeMeHHbIX Z = —3X"'Y +8Xy®, yacTHbIC IPOH3BOLHBIC Z—Z u S—Z
X y
paBHBL. ..
a) —12x° +24y?; 48yx 6) —36x%y; —3x* +24y°x
B) —12x°y +8y°®: —3x* +24y*x 1) —36x°y; 48yx
154. Nana GyHKIMS TBYX NEPEMEHHBIX Z = 8xy4 - 7x5y , YJaCTHBIC TPOU3BOJHBIC Z—Z Hu Z—Z
X y
paBHBL. ..
a) —140x°y ; 96y°x 6) 32y° —35x"*: 96y*x

B) —140x%y ; 8y* —35x*y r) 8y* —35x'y; 32y*x-7x°

155. Nana pyHKIMSA IBYX NEPEMEHHBIX Z = —12xy3 —10x2y , YaCTHBIE MPOU3BOJIHbBIC 2—2 u Z—Z
X Yy

paBHHI. ..

a) —12y® —20xy; —36xy”> —10x*> 6) —20y; —72xy

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

156. Jlana QyHKIHS JBYX MepeMeHHbIX Z = 5Xy —3y°X®, yacTHbIC IPOM3BOIHEIC S—Z u 2—2

X y

PaBHBL. ..

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

157. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 4X°y° —6Xy™ , yacTHBIE IPOM3BO/IHBIE g—z u S—Z
X Yy

paBHBEL. ..

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

B) 12x°y°® —6y" ; 20x>y* —60xy° r) 24xy°; 80x°y® —540xy®

158. Jlana pyHKIMS ABYX MEPEMEHHBIX Z = 7x°y —8x°y?, wacrHbie MIPOU3BOJAHBIC S—Z " Z—Z
X y

PaBHBI. ..

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

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

159. Tana ¢ynxuus aByx nepeMennbix Z = —3X°y* —5x°y | yacTHEIe MPOM3BOIHEIE 2—2 u 2—2
X Yy

paBHBHI. ..
a) —18x°y* —15x%y; —12y°x® —5x° 6) —90x*y* —30xy; —36y°x°
B) —72x°y® —15x*; —36y°x° r) —90x‘y* —30xy; —18x°y* —15x*y
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160. Jlana pyHKuus gBYX nepeMennbix Z = —11x*y® —2Xy® | yacTHble MPOM3BOAHBIE — U —

ox oy
PaBHBI. ..
a) —44x%y°® —2y°; —55x*y* —10xy*  6) —132x%y°; —290x"y® —40xy*;
B) —220x°y* —10y*; - 44x>y® —2y°® 1) —220x%y* —10y*; —132x°y®

2 2
161. Tana yHKIus AByX mepeMeHHbIX Z = 5X°Y —4y°X, uacTHEIe NPOU3BOIHEIE % u ;—f
PaBHBI. ..
a) 10y ; —24yx 6) —24yx;10xy—4y B) 10y; 5x° —12y°x r) 10x—12y?*: — 24yx
2
162. Jlana QyHKIHS JBYX MepeMeHHbIX Z = —3X°Y> — 7X°Y | uacTHbIE IIPOU3BOIHBIE 875 u
’z

PVl PaBHHI. ..
a) —15x"y? —42x°y; —6yx> —7x® 6) —60x°y* —210x"y; — 6x°
B) —6yx° —7x°%; —30x*y—42x> 1) —-60x’y* —210x*y; —30x"y —42x°

2 2
163. Jlana QyHKIHS JBYX MEPeMEHHBIX Z = —3X'Y +8XY® , 4acTHBIC IPOU3BOIHBIC % u %
PaBHBI. ..
a) 48yx; —12x°> +24y*  6) —12x°y+8y°; —3x" +24y°x
B) —36X°y; 48yx r) —36x°y;—12x° + 24y?

2 2
164. Jlana byHKIHS ABYX IepeMeHHBIX Z = 8XY* — 7X°Y , 4acTHbIE IPOU3BO/IHbIE % u %
paBHBI. ..
a) 32y°-35x"*; 8y* —35x"y  6) 32y°x—7x’;-140x%y
B) 32y°—35x": 96y*x r) —140x%y ; 96y*x

2
165. Jlana QyHKIus JBYX nepeMeHHbIX Z = —12Xy° —10x”Y , yacTHEIE IPOM3BO/IHEIE % "
0%z
PVl paBHHI. ..
a) — 20y ;—72xy 6) —36xy> —10x*; —72xy
B) —36y° —20x; —12y° —20xy ) —72xy; —12y°® —20xy
2 2

166. Jlasa QyHKIHS JBYX MepeMeHHbIX Z = 5Xy —3y°X®, yacTHbIC POM3BO/IHEIE % U %

paBHBI. ..
a) 5x—6yx’; —18xy*>  6) —18xy*; —6x°
B) 5-18yx*; —6x> 1) 5y—-9x’y®; 5-18yx’
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167. Jlaxa dyHKkumst ABYX nepemMeHHbX Z = 4X°y°® —6Xy™, yacTHbIE IIPOU3BO/IHEIC PVl u 6y_2
pPAaBHHI. ..
a) 12x2y° —6y™; 20x°y* —60xy® 6) 60x°y* —60y°; 24xy°
B) 24xy°; 80x’y* —540xy® r) 20x°y* —60xy°; 24xy®
2 2

168. Jlana byHKuus 1ByX mepeMeHHbIX Z = X’y —8xX°y?®, gacTHbIe HPOH3BOLHBIC % u %
pPAaBHHI. ..
a) 42x°e —40x*y® 7x° — 24y°x° 6)7x% —24y*x°. —48yx°

B) 42x° —120x*y? .42x°e —40x*y® r) 210x*y —160x°y®. —48yx°

6,,4 3 0%1 0%z

169. Tana GyHKIHMS ABYX MEPEeMEHHbIX Z =—3X Y~ —5X’Y, 4aCTHbIC MPOU3BOIHBIC 8)(_2 51 ?
paBHHI. ..

a) —72x°y® —15x; —36y°x° 6) —90x*y* —30xy; —36y°x°

B) —18x°y* —15x°y; —12y®x® —5x® 1) —12y®x® —5x*; —90x*y* —30xy

2

170. lana pyHKIUs 1BYX IEpEeMEHHbBIX Z = —1 1x4y5 - 2xy5 , YaCTHBIE IPOU3BOJHBIEC % 51
8—22 ABHBI
Y p
a) —220x°y* —10y*; —290x‘y® —40xy®>  6) —220x°y* —10y*; —55x*y* —10xy*

B) —132x°y®: —290x‘y> — 40xy* r) —132x%y°; —44x°y® - 2y°

171. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 5Xy —4y°X, cMelaHHas 4acTHAs IPOU3BOIHAS
0%z

oxoy

a) 5x* —12y°*x 6) 10y B) — 24yX r) 10x —12y?

172. Jlana QyHKIHS JBYX mepeMeHHbIX Z = —3X°y* — 7X°y , cMemaHHas 4acTHas pOM3BOJIHAS
0%z

oxoy

a) —30x‘y —42x> 6) —16x"y? —42x°y B) —6yx° —-7x° 1) —60x’y* —210x"y

173. Jlasa QyHKIHS JBYX mepeMeHHbIX Z = —3X'Yy +8Xy® | cMelanHas 4acTHAs IPOU3BOIHAS
0%z

oxoy

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

174. Jlana QyHKIHS JBYX MepeMeHHbIX Z = 8XY* — 7X°Y , cMemaHHas 9acTHas [POM3BO/HAS
0%z

oxoy

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

paBHa...

paBHa...

paBHa...

paBHa...
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175. Jlana byHkuus aByx mepeMerubix Z = —12xy® —10x%y , cMelaHHas 9acTHAs IPOU3BOIHAS
’z

oxoy

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

176. Jlana byHKIHs ABYX HepeMeHHBbIX Z = 5Xy —3y°X®, cMelaHHas 4acTHast [IPOM3BOIHAS
2

oxoy

a) 5-18yx* 6) —6x> B) —18xy’ ) 5X—6YyX’

177. lana byHkuus aByx mepeMenusix Z = 4x°y® —6xy™, cMemranHas yacTHas POM3BOIHAS
2

oxoy

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

178. Jlana QyHKuus BYX nepeMennbix Z = 7X°y —8x°y® | cMelranHas yacTHAs MPOM3BOIHAS
2

oxoy

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

179. Jlana pyHkuus gByx nepemennbix Z = —3X°y* —5x’y | cMelnanHas yacTHasE IPOU3BOIHAS
2

oxoy

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

5

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

180. Jlara QyHKIHs JBYX mepeMennbix Z = —11x*y® — 2Xy® | cMelanHas yacTHAsT IPOU3BOIHAS

2

aBHa...
oxoy P

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

Pa3ngen DiieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH
181. BepoaTHOCTh TOCTOBEPHOTO COOBITHS PaBHA. ..

a)0 0) 1 B) 0,1 T') MOXKET OBITh JIFOOBIM YHCIOM
182. BeposaTHOCTb HEBO3MOXHOTO COOBITHS paBHa. ..
a)0 0) 1 B) 0,1 ') MOXKET OBITH JIFOOBIM YHCIIOM

183. BeposITHOCTB CITy4aifHOTO COOBITHSI YJIOBJIETBOPSET YCJIOBHIO. ...

a) oHa He MeHbuIe 0 1 He 6onpiie 1 0) MOXKET MPUHUMATH JIF000€ 3HAUYECHUE

B) Bceraa ctporo Oonbiie 0 T') MOXET IPUHUMATh 3HaUEHUs, MeHbI1e 0

184. JIBa cTpenka CTpeJSItOT M0 MUIIEHU. BepoaTHOCTh onaanus B IEIb y OJHOrO cTpeika 0,7;
y npyroro — 0,8. HaliTi BeposSTHOCTB TOTO, YTO IIeNIb OYET MOpaskeHa.

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

185. BeposTHOCTH yCTIEUTHOW CAauu dK3aMeHa 10 MepBOMY, BTOPOMY U TPETheMy IpeaMeTaM y
JTAaHHOTO CTyJAeHTa cooTBeTCTBEHHO paBHbI 0,6, 0,7 mu 0,75. Torma, BEpOSITHOCTh TOTO, YTO OH
YCIHENIHO CACT BCE HK3aMEHbI, paBHA...

a)0,315 0) 2,625 B) 0,275 r) 0, 435
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186. BeposaTHOCTB TOTO, YTO JTHU POKIACHUS Y ABYX CIyYalHBIX JIFOJCH MPUTYTCS HA OJUMH MECSI]

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

187. U3 ypHBI, B KOTOpOH HaxomaTcst S5 OenbIX W 8§ YEpHBIX IIapOB, BHIHUMAIOT Hayaady OJIUH
mrap. Tornma BeposSTHOCTH TOTO, YTO ATOT Iap OyAeT OeNbIM, paBHa. ..

5 5 5
a) o 0) 1 B) 5 r) E
188. B mepBoii ypHe 3 Genblx U 7 4yepHBIX mapoB. Bo BTopoil ypHe 6 OenbiX U 4 4epHBIX Iapa.
W3 naymaudy B3sTOM ypHBI BBIHYJIM OJIUH 11ap. TOT1a BEPOATHOCTH TOTO, YTO ATOT IIAP OKAKETCS
OeJbIM, paBHa. ..
a) 0,15 0) 0,5 B) 0,9 r) 0,45
189. B ypHe 4 uépHbIX 1 6 6enbix mapoB. V3 ypHBI ciiydaitHIM 00pa3oM OepyT OJWH IIap.
BeposTHOCTB TOTO, UTO 3TOT IIap OKAXKETCs YEPHBIM, PaBHA. ..

a) 0,6 6) 0,4 B) 1 r) 0,2
190. KonrgecTBO crmocOOOB COCTABJICHHSI CITUCKA U3 5 YEJIOBEK PaBHO. ..
a)l 0) 2 B) 120 r)5

191. U3 ypHbI, B KOTOpOIl HaxoaaTcs 5 OesbIX U 7 YEPHBIX I1apOB, BHIHUMAIOT Hayjauy OJUH
nIap, Torjaa BeposATHOCTb TOTO, YTO ITOT IIap OyJeT OenbIM, paBHa...
a)l 0) > B) > T) >
12 13 7

192. B nepBoii ypue 3 Genbix U 7 u€pHbIX mapoB. Bo BTopoit ypHe 5 6enbix 1 15 u€pHbIX 11apoB.
W3 Haynauy B3sSTOW ypHBI BbIHYJIM OJIUH 11ap. Torjaa BEposiTHOCTh TOTO, YTO ATOT IIap OKAXKETCS
OeIbIM, paBHa. ..
a) 11 0) 4 B) 11 T) i3

20 15 40 40
193. JIBa cTpenka mpou3BOIAT IO OJHOMY BBICTpeNy. BeposiTHOCTH momnajgaHus B LEb It
nepBoro u Broporo crpenkoB paBHa 0,8 u 0,3 cooTBeTcTBeHHO. Toraa BEposiTHOCTh TOTO, YTO B
1eJIb TIONaAyT 00a CTpelika, paBHa. ..
a) 0,5 6) 0,3 B) 0,29 r) 0,32
194. UrpanpHas kocTh OpocaeTcs oauH pa3. Torna BEposSTHOCTh TOTO, YTO HA BEPXHEH rpaHu
BbINA/IET HE MEHEE MSATH OYKOB, PaBHA. ..
a) 1 0) S B) 1 T) 1

6 6 2 3

195. Crpaxyercst 1750 aBTOMOOUIIEH; CUMTACTCS, YTO KAXIABIA U3 HUX MOKET IMOIACTh B aBapUI0
¢ BeposiTHOCTHIO 0,04./17151 BRIYUCIIEHUSI BEPOATHOCTH TOTO, YTO KOJMYECTBO aBapuil Cpeu BCeX
3aCTpaxOBaHHBIX aBTOMOOMIIEH npeB30iaéT 80, ciemyeT UCIoIb30BaTh:

a) nokanbHyto hopmyy Jlammaca

0) ¢popMyIa MOTHOM BEPOATHOCTH

B) HHTETpalbHyI0 popmyny Jlamaca

r) popmymy Ilyaccona

196. V3 reHepasibHOM COBOKYITHOCTH M3BJIeueHa BbIOOpKa 00bEMa N=50:
X; 1 2 3 4

n, 10 9 8 n,

Torma N, paseH...

90



a) 24 0) 7 B) 50 r) 23
197. 3akon pacupeneneHus: BEPOATHOCTEH CIIy4aiiHOM BEIMYUHBL X UMEET BUJI, BEPOATHOCTD p,
paBHa...

X 2 5 8

P 01| p, | 06

a) 0,7 6)0,3 B) 0 r) 0,5
198. MaremaTnueckoe OKUIaHUE JUCKPETHOM CIIydyallHOW BEJIMYMHBI, 3aJJaHHON 3aKOHOM
pacnpeneneHus, paBHO...

X 2 5 8
P

0210305
a)5s 0) 15 B) 5,9 r) 1
199.Marematndeckoe OXKMJaHHE JAUCKPETHOM CIydallHOW BENMWYMHBI X, 3aJaHHOH 3aKOHOM
pacnpeneneHus
x |-1 |5
p 103 1[0,7
paBHoO...
a)3,5 0) 2 B) 3,8 r)3,2

200. [lan 3aKoH pacrpenenaeHus] BEPOITHOCTEH TUCKPETHOH Cly4yailHOW BEMTWYHMHBI 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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JUCTPETUCTPALIMU U3MEHEHUI

Howmep
U3MECHEHHS

Howmepa nuctoB

3aMCHCHHBIX

HOBBIX

AHHYJMPOBAaHHBIX

OcHoBaHue
I BHECEHUS
H3MEHCHHI

IMonnuce

Pacimm¢poska
TIOATIHCH

Jara
BHECCHUS
HM3MCHCHUS
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