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1. [lnanupyemble pe3yabTAaThl 00yUYeHHS 10 JUCUMILIINHE,
COOTHEeCeHHbIE C IVIAHUPYEeMBbIMH pe3yJbTaTamMu ocBoenus OIIOII
1.1 llean 1 3a1a4U OCBOEHUSA TUCUHUILJINHBI

bakanasp mno wHanpaBinenuto mnoaroroBku 35.03.07 TexHomoruss mTPOU3BOACTBA U
nepepaboTKU CeIbCKOXO3IUCTBEHHOW MPOAYKIIMK JOJDKEH OBbITh MOATOTOBIEH K PEHICHHUIO 3a]ad
npoEeCCHOHANIBHOW  JEATENbHOCTH  CJIEAYIOLIMX  TUIIOB: Hay4YHO-UCCJIEA0BATENbCKUM,
MIPOU3BOICTBEHHO-TEXHOJIOTUUECKHU .

Hegbl0 AMCUHUIVIMHBI SIBISETCS Pa3BUTHE JIOTMYECKOTO MBIIUICHHS, (OPMHPOBAHUE
LEJPHOTO HAy4YHOIO MHPOBO33PEHHMSI, BKIIOYAKOLIETO MAaT€MaTWKy KaK HEOThEMJIEMYK) YaCTh
KYJIBTYPBI, B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIICTCHIIHSIMH.

3aga4yu AMCHMILIMHBI BKIKOYAKOT!

- u3yueHue (yHJaMEHTAIBHBIX Pa3/e/IOB MAaTEMAaTUKU;

-npuoOpeTeHNe HABBIKOB MCIIOIb30BaHUs OCHOB U (dEepeHIMaTIbHOT0, HWHTErPAIbHOTIO
UCYMCIIEHUS, TEOPUM BEPOSITHOCTEH M MaTeMaTU4YeCKOW CTAaTUCTHKU B Npo(eCcCHOHAIbHOU
NEeSATEIbHOCTH.

1.2 KomneTreHMM ¥ HHANKATOPbI UX J10CTHKEH Ui

YK-1. Crnoco0GeH OCyIEeCTBIATh MOWCK, KPUTUYECKUH aHajiu3 M CUHTE3 HH(OpMaluu,

MIPUMEHATh CUCTEMHBIN MTOJIXO JIJISl PEIICHHUS MOCTABJICHHBIX 3a7a4.

Kon wu  HammeHOBaHue
uHaukaTopa  poctikeHus | @opmupyemsie 3YH

KOMITCTEHIINT
NA-1 YK-1 OcymecTisieT | 3HaHUS OOyuaronuiics JODKEH 3HAaTh METOABI  OCYILIECTBICHHS  IIOWCKA,
TIOUCK, KPUTHYECKHUN KPUTHYECKOTO aHalM3a M CHHTe3a WH(OpManuy, HCIOIb3yeMble B
aHaIM3a u CHHTE3 MaTeMaTHKe, IPUMEHATh CHCTEMHBIN TOAXOA JUISl PELICHUS TIOCTABICHHBIX
nHPOpPMALINH, TPUMEHSICT 3agad (b1.0.15, YK-1-3.1)
CHUCTEMHBIH IOAXOH A | YMEHHS OOyyaronuicst JOJHKEH YMETh OCYLIECTBIISTH TIOMCK, TPUMEHSATh METObI
pemeHus TIOCTABJIEHHBIX KPUTHUYECKOTO aHajdM3a M CHHTe3a WH(OpManuy, HCIOIb3yeMble B
3a1aq MaTeMaTHKe, IPUMEHATh CHCTEMHBIN TOAXOM JUIsl PELICHUs TIOCTABICHHBIX
3agad (b1.0.15, YK-1-V.1)
HaBBIKH OOyuaromuiicsi AOJDKEH BJIAJETh HAaBBIKAMH OCYIIECTBICHHS ITOHMCKA,

KPUTHYECKOTO aHanuM3a W CHHTe3a HWH()OpPMAallUH, HCIIOJIb3yEMbIMH B
MaTeMaTHKe, TPUMEHEHHUs CHCTEMHOr0 TMOAXOAa Ui  peIICHHUs
nocraBneHHbIX 3a7a4 (b1.0.15, YK-1 -H.1)

OIIK-1. CniocobeH pemaTh TUIOBBIE 3a/1a4i MPOPECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
3HAHUHA OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX, €CTECTBEHHOHAayUHBIX U 001IENpo(hecCHOHATbHBIX
JMCLUIUIMH C IPUMEHEHHEM MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Kon u HanMMEHOBAaHUE

uHauKaTopa  gocTwkeHus | @opmupyemoie 3YH

KOMIETCHIINU

-1 OIIK-1 Pemaer | 3Hanus OOyyaronuiicst JOJDKEH 3HAaTh OCHOBHBIE 3aKOHBI MaTeMAaTHYECKHUX,

THUIIOBEIE 3aJ1a9H €CTeCTBEHHOHAYYHBIX aucimiuinH (Marematuka) (51.0.15, OTIK-1-3.1)

poeCCHOHATBHOM yMEHUs OO0yJaroniuiics JOJKEH YMETh pelars THUIIOBBIE 3a7a4u

JEATEIbBHOCTH Ha OCHOBE PO eCCUOHANBHON NEATEIIFHOCTH HAa OCHOBE 3HAHWU OCHOBHBIX 3aKOHOB

3HAHUW OCHOBHBIX 3aKOHOB MATEeMAaTHYECKUX, €CTECTBCHHOHAYYHBIX JHCIUIUIMH (MareMaTHka) ¢

MaTEMaTUYECKHUX, IIpUMEHEHUEM HH(POPMANMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUI

€CTECTBEHHOHAYTHBIX (51.0.15, OIIK-1-Y.1)

JAUCHUINIMH ¢ NPUMCHCHHUCM | HaBBIKUA O6yqa}0m1/11710;1 JOJDKEH BJIAJACTh HaBBIKAMH pPEIICHUS THUIIOBBIX 3aJa4

MH()OPMAITMOHHO- npodeccHoHaIbHON AEATEIBPHOCTH Ha OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB

KOMMYHHMKAIIMOHHBIX MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX ITUCIUIUIMH (MaTeMaTHKa) C

TEXHOJIOTH NIPUMEHEHUEM MH(DOPMAITMOHHO-KOMM YHHKAITHOHHBIX TEXHOJIOTUH
(51.0.15, OIIK-1-H.1)

2. Mecto nucuuminnel B ctpykrype OITOIT
Jucnuninaa «MaremaTuka ¥ MareMaTHYecKas CTaTHCTHKa» OTHOCHUTCS K 00s3aTebHON
YacTH OCHOBHOM npogdeccuoHanbHOi 00pa3zoBaTenbHON MPOrpaMMBbl OakaiaBpuara.




3. O0béM JUCUMIITIMHBI M BUABI y4eOHOH padoThl
O0bem mucruiinHbl cocTtaBiser 4 3adetHbie eauHunbl (3ET), 144 akamemudeckux yaca
(manee Jaca).
Jucnuninuza uzydaercs:
- ogyHas ¢opMma oOyueHus B 1 cemecTpe.
- 3aouHas popma oOyuyeHus B 1 u 2 cemecrpax

3.1.Pacnpenesenue od0beMa TUCHMILIMHBI 0 BHAAM Y4eOHOI padoThI

Konuuecto
Bun yue6HOit paboThl 1acos
Ounas ¢popma 3aouHas popma
o0yueHus o0yueHus
KonrakTHasi pagoTa (Bcero) 64 16
B TOM 4YHcJle IPAKTHYEeCKAasi MOAT0TOBKA 10 3
Jlekuun (JI) 32 8
[MpakTuyeckue 3ansitus (I113) 32 8
CamocrosiTesbHasi padora odyuawuuxcs (CP) 80 124
KonTtpoas X 4
Hroro 144 144

3.2.Pacnpenesienue yueOHOro BpeMeHH MO pa3iesiaM U TeMaM
Ounas ¢gopma 00yueHust

B TOM YHCJIE
KOHTaKTHas paboTa v
Ne HanmMenoBanue pa3aenoB u Tem Bcero 8
o
TEMBI 4acoB g
JI 113 Cp z
Z
1 2 3 4 5 6 6
Paznien 1 DneMeHTsI IMHEHHOM anreOps
1.1. Martpuugl. letictus Hag HUMHU. OTpeIenTeNH 14 4 2 8 X
OCHOBHBIE TIOHATHS CHUCTEM JINHEHHBIX YpaBHEHUI.
1.2. 14 2 4 8 X
MeTo1bl pelIeHus
Paznen 2 DiieMeHTH MATEMATHUECKOIO aHaIu3a
OyHKIS 0AHOM NepeMeHHOH. O6acTh onpeaeeHus.
2.1. | CgoiictBa anemenTapHbix QyHkuuid. [Ipenen dyHkmuu B 10 2 8 X
TOYKE U OECKOHEYHOCTH
2.2. | IlpousBoaHas GpyHKIMH 18 4 6 8 X
Heonpenenennsiii naterpan. CpoiictBa. MeToIbI
2.3. pen p A 14 2 4 8 X
HHTETPUPOBAHUS
Onpenenennsl uaTerpai. CoiicTBa. MeTOIbI
2.4. peal p A 18 6 4 8 X
HHTECTPUPOBAHUS
Pazpgen 3 DnemeHTHI TEOpHH BEPOSITHOCTEN M MaTeMaTUUECKON CTATUCTUKU
HMCKpETHAs Clly4yaiiHasi BEeIMYMHA, ¢€ YMCIIOBEIC
31, | Auexp y ’ 14 4 2 8 | «x
XapaKTePUCTHKH
HenpepriBHas cayualiHasi BEIMYKHA, €€ YHUCIOBBIE
3.2. pbep v ’ 14 2 4 8 X
XapaKTePUCTHKH
33 BapuanuonHsie paasl pacupeaencuue. [lokaszaTenu 12 5 2 8 X
" | Bapmanmu. I'padmueckoe nzodpaxeHne
3.4 I'enepanbHast coBOKyNHOCTh. BriGopka. JluckpeTHslit n 16 4 4 8 X
" | HTepBAIBHBIA PAIBI pacTIpeeIcHUS
Hroro 144 | 32 32 80 | x




3aounas popMma 00yyeHUs

B TOM YHCIIC
KOHTaKTHas padbora A
Ne HaunmenoBanue pasnesnos u TeM Bcero P 3
TEMBI 4acoB =
JI I13 CP T
)
Z
1 2 3 4 5 7 8
Pazmen 1 DneMeHTHI THHEHHOM anreOphI
OCHOBHBIE TTOHATHS CUCTEM JIMHEHHBIX YPaBHEHMIA.
1.1. M 39 2 2 35| x
Mertonsl pereHus
Pasgern 2 DineMeHTH MAaTEMAaTHUECKOTO aHAIA3a
2.1. | lpousBoxHas pyHKIHK 44 2 2 40 X
Heonpenenennsiii naterpan. OnpeneneHHbIil HHTErPal.
2.2. npel P e p 44 2 2 40 | x
CaoiicTBa. MeTO16 HHTETPHPOBAHUS
Pasnen 3 DaeMeHThl TEOPUHU BEPOSITHOCTESH M MATEMATHYCCKON CTATHCTUKU
HNCKpETHAA U HCIIPCPBIBHAA CJI qaﬁHLIe BCIIMYUHBI, UX
3.1, | Awekp pep y ’ 44 2 2 40
YHCJIOBBIC XapaKTEPUCTUKH
KoHTpois 4 X X X 4
Utoro 144 8 8 124 4

4. CTpyKTYypa M coiep:KaHHe JMCIHUILIHHBI, BKJIIOYA01Iee NPAKTHYECCKYIO IIOATOTOBKY
4.1.Conep:xaHue TUCHHUILINHBI

Pasnaen 1. DieMeHTHI TUHEHHOM areOpHI.

Matpuupl, neiictBuss Haa HuMu. Onpenenurenu |l u |1l nmopsaka, ux cBoiictBa. CucTeMbl
TuHENHBIX ypaBHeHu. Metop ["aycca, popmynsl Kpamepa

Pa3nes 2 DnemMeHTh MATEMAaTUYECKOTO aHAIN3a.

OyHKIMsA onHON nepeMeHHo. O6sacTh onpeneneHus. CBONCTBA 37€MEHTapHBIX (DYHKIMH.
[Ipenen ¢pynkuuu B Touke U 0eckoHeyHOCTH. JuddepeHunpoBanue GyHKIIMU OJHOW EepPEMEHHOMN.
I'eomeTprueckuii. ¥ MEXAaHMYECKMH  CMBICI  NPOU3BOJHOW.  OCHOBHBIE  TEOpEMBI
mupdepennmanbioro  ucumcienus. I[lpaBuno Jlonmurans IlpaBwia  auddepeHmpoBaHus.
[Tpunoxenus Opou3BOJHOW K  ucciepoBaHuio  GyHkuui. [lepBooOpasHas  (yHKIMH.
Heonpenenenuslii uHTErpajn, ero cpoicTBa. OCHOBHBIE (QOPMYJbl HHTErpUpOBaHMs. MeTombl
uHTerpupoBanus. OInpenencHHbId HMHTErpaj, €ro CBOWCTBA. MeETOAsl MHTETPUPOBAHMSL.
[IpunoxkeHre onpeAeNeHHOro WHTErpaia K BBIYMCICHHUIO IUIOIMIAAeH MIockuxX (Guryp u oobeMoB
Teln BpaueHus. Heco6cTBeHHbIE HHTErpallbl

Pa3nen 3 DnemMeHTHI TEOPUHU BEPOSITHOCTEH M MaTEMAaTUUECKONW CTATUCTUKH

JluckpeTHas ciayyaiiHas BEIMUYNHA, €€ YUCIIOBbIE XapaKTepucTUKu. HenpepsiBHas ciydaiiHas
BEJIMYMHA, €€ YHCJIOBbIE XapaKTepUCTHKU. Bapuanumonssle psabl pacnpenenenue. Ilokaszarenu
Bapuanuu. ['papuueckoe wnzoOpaxenue. Brpibopounslii Mmetoa. ['eHepanbHas COBOKYIHOCTb.
Bri6opka. JluckpeTHblil 1 MHTEpBaIbHBIN psiibl pacnpenenenus. Kputepuu cornacus

4.2.Conep:xanue JieKIui
Ounas ¢popma o0y4eHus

Ne HaumenoBanue nexkuuu KomnunuecTBo [IpakTuueckas

n/m 4acoB MOJITOTOBKA

1 Marpuuel. [elicTBus Hag HUIMU 2 +

2 Omnpenesnurenu 2-ro u 3-ro nopsiaka. Croiictea. OOpaTHas MaTpHIa 2 +

3 OCHOBHBIE IOHSATHUS CUCTEM JIMHEHHBIX YpaBHEHMH. MeTOIBI pelIeHuUs 2 +

4 OyHkMs ogHON iepeMenHoi. O6nacTh onpeneneHus. CBoicTBa 2 +
aneMeHTapHbIX GyHkmmid. [lpenen QyHKIHMK B TOUke U OECKOHSYHOCTH

5 IMpousBonnas ¢pynkuun. ['eomerpuueckuid, puznueckuii u Guosorndeckuit 2 +
cmbici [IpaBuna u popmynel muddepenimpopanus. [IponsBoaHas CI0XKHON

6



GbyHKIMU

6 OcHoBHBIE TeopeMbl Audpepenraibaoro ucuncnenus. [Ipasnno Jlonurans 2 +
[punokeHne MPOU3BOAHON K MCCIIEIOBAHHIO (DYHKITHIA
7 Heomnpenenennslii uaterpan. CoiictBa. MeTo bl HHTEIPHUPOBAHUS 2 +
8 Onpenenennslii naTErpain. CoiicTBa. MeTOAbI HHTEIPUPOBAHHUS 2 +
9 [punoxxeHne onpeneIeHHOro HHTErpaia K BEIYUCICHHIO TUIONIa el IIIOCKUX 2 +
¢uryp u o0beMOB Tell BpaleHUs
10 | HecoOcTBeHHBIE HHTETPAJIBI 2 +
11 | JluckpetHas ciy4aiiHasi BeIM4MHA, €€ YUCIIOBbIC XapaKTEPHCTHKU 2 +
12 | HenpepsiBHas city4yaiiHas BeJIMUMHA, €€ YUCIIOBBIC XapaKTEPUCTHKU 2 +
13 | 3akoHBI pacnpe/ieseHUs] HeNPEPBHIBHOM CITydaifHOW BEJTMYHHEI 2 +
14 | Bapuauuonssie psiapl pacupeaenenue. [lokazarenu Bapuanuu. I'paduueckoe 2 +
n3o0paxeHne
15 | I'eHepanbHasi COBOKYNHOCTh. BbiOOpKa. JIMCKpETHBIN U MHTEPBAIBHBIH PSJIbI 2 +
pacrpeaeneHus
16 | Kputepuu cornacus 2 +
Hroro 32 15%
3aounas opma o0yueHus
Ne HanmenoBanue nexkuuu Konngectso IIpakTuueckas
n/n 4acoB HOJTOTOBKA
17 | OcHoBHEIE MOHATHS CHCTEM JTMHEHHBIX YPaBHEHUH. MeTOIbI penTeH s
18 | IlpousBoanas pyukiuu. ['eomeTpudeckuii, PU3MUCCKUI U OUOTOTHICSCKUN
cmbici. [TpaBuna u gpopmysiel quddepeHunpoBanus
19 | Heomnpenenenustit nnrerpan. OnpeneneHuslit narerpai. Cpoiictea. MeTo sl 2 +
WHTEIPUPOBAHUS
20 | JuckpeTHas ¥ HeNpepbIBHAS CIIydYailHble BEIMYMHBI, UX YHCIIOBBIC 2 +
XapaKTEePUCTUKU
Hroro 8 15%
4.3 Copep:xanue J1abopaTOPHbIX 3aHATHIA
J'Ia60paT0pHLIe 3aHATHUA HC MPEAYCMOTPCHBI
4.4 Conep:xanue NPaKTHYECKUX 3aHATHI
Ounas ¢popma o0y4eHus1
Ne . Konunuectso IIpakTuueckas
HanmeHoBaHUE NPaKTHYECKUX 3aHSITHIL
n/n 4acoB MOJITOTOBKA
1 Martpuupl. JledicTBUS HaJ HUMHI 2 +
2 ®opmyier Kpamepa. Metox ["aycca 2 +
3 ®opmyinel Kpamepa. Meton 'aycca 2 +
4 [MpousBonnas ¢pynkun. ['eomerpuaeckuii, puzndeckuii 1 GMosOrnIecKuit 2 +
CMBICIT
5 [TpunoxeHne MPOU3BOAHON K HCCIISTOBAHHIO () YHKITHH 2 +
6 Haxosx1eHre IpOoru3BOIHBIX 2 +
7 Heomnpenenennslii naterpan. CBoiicTBa. MeTo 15 HHTETPHUPOBAHUS 2 +
8 Merto/| TOJICTAHOBKH B HEOIIPE/IEICHHOM HHTerpane MeToa HHTErpUPOBaHuUs 2 +
10 9acTsIM B HEOIIPEICIIEHHOM HHTETpale
9 OmnpeneneHHBIA HHTErpa. MeTo Il HHTETPHPOBAHHS 2 +
10 | IlpunoxkeHue ONpeAeIeHHOr0 HHTErpaja K BRIYUCICHHIO TUIONIaAeH 2 +
IUTOCKUX QHUTYp
11 | JInckpeTHas ciydaifHas BETHUMHA, €€ YHCIOBBIC XapaKTePUCTUKU 2 +
12 | HenpepsbiBHasi ciiydaiiHas BEIMUUHA, €€ YHCIOBbIE XapaKTEPUCTHUKH. 2 +
HopmanbHblIii 3aKOH pacrpeiesIeHust
13 | Beruncnenue XapakTepHCTHK CIyYaiHBIX BEIHYUH 2 +
14 | Bapuanuonnsie psjabl pactpenencHue. [lokazatenu Bapuaruu. [ paduueckoe 2 +
n300paKeHNE
15 | I'eHepasibHast COBOKYIHOCTh. BriOOpKa. JIMCKpETHBIN W MHTEPBATBHBINA PSIIBI 2 +

pacnpeneneHus




16 | Urorosoe TecTHpoBaHuE 2 +
Hroro 32 15%
3aounas popma 00yyeHUs
Ne . KonuuectBo IIpaktuueckas
HanmeHoBaHMe NpaKTHYECKUX 3aHATHH
n/m 4acoB MOJrOTOBKA
1 ®opmyner Kpamepa. Meton "aycca 2 +
2 [pomsBonnas Qpynkmun. ['eomerpuuecknii, Gpu3mIecKii 1 OUOIOTHICCKUI 2 +
CMBICT
3 Heomnpenenennstit nuaterpan. OnpeneneHnsnii naTerpair. CoiictBa. MeTonst 2 +
HUHTETPUPOBAHUS
4 JluckpeTHas cirydaiiHasi BEIMYMHA, €8 YUCIIOBbIC XapaKTePUCTHKH 2 +
Hroro 8 15%
4.5.Buabl U comep:kaHue CAaMOCTOSITEJIbHOM PadoThl 00y4YaOUINXCst
4.5.1. Buabl caMoCTOSITe/IbHOI paboThl 00y4aAKIINXCS
Komugectro
4acoB
Buel camocTosATeNnpHOH paboThl 00yYarOIIUXCs O opaa 3a0qnas
o0OyueHHs popma
00yUCHHS
[MoxroToBka oT4eTa Ha MPAKTUICCKOM 3aHATHH 16 25
[MoxroToBka K yCTHOMY OTIPOCY 16 25
[MoxroToBKa K TECTUPOBAHHIO 16 25
BrImoHeHNe HHANBUAYAIEHOTO JOMAIITHETO 3aIaHHS 16 25
CaMoCTOSITeTbHOE U3YICHUE OTIEIBEHBIX TEM H BOIIPOCOB 16 34
Hroro 80 124
4.5.2. Coaep:xkaHue caMOCTOSATEIbHOI padoThl 00y4YaroImMXxcst
Ne KosnmdecTBo yacos
1/
HanmeHoBaHue TeM
3aouHas
Ounas popma
o0OyueHHs popua
o0OyueHHs
1 Martpuugpl. [ericTBus Hag HUMH. OnpeienuTend 8 12
2 OCHOBHbIE NOHATHS CUCTEM JIMHEWHBIX YpaBHEHHH. MeTo bl pelieHus 8 12
3 OyHKIMs 01HOM nepeMeHHO. O0nacTe onpenenenus. CBoHCTBa 8 12
aseMeHTapHbIX QyHkumi. [Ipenen ¢pyHKunu B TOuKke M OECKOHEUHOCTH
4 [IpousBosaHast QyHKIHH. 8 12
5 Heomnpenenennslii uaterpan. CeoiictBa. MeTo1bl HHTEIPUPOBAHUS 8 12
6 Omnpenenennslii unTerpan. Croiictea. MeTobl HHTETPUPOBAHUS 8 12
7 JlMckpeTHas cityyaiiHas BeIMYMHA, €€ YUCIOBbIE XapaKTePUCTUKU 8 12
8 HenpepsiBHas ciiyuaiiHas BeIM4MHA, €€ UUCIOBBIE XapaKTEPUCTUKU 8 12
9 Bapuannonnsle psiisl pacripenenenue. [lokasarenu Bapuanuu. ['paduueckoe 8 12
n300pakeHme
10 I'enepanbHast coBOKyNHOCTh. BriOopka. JIMCKpETHBINH 1 HHTEPBaJIbHBIN PSIIbI 8 16
pacrpeaeneHus
Hroro 80 124

5. YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOAITEILHOH padoThl 00y4aromuxcs 1o

AUCIHHUIIINHE

YuebHo-MeTouueCcKHe pa3paboTKu

IOxHo-Ypansckuii AY:

umerotcs B Hayunoit bubnuoreke ®I'60Y BO




1 BepecneBa, M.B. Marematnka W MareMaTHdeckas CTaTUCTUKA. METOAMYECKHE YKa3aHHUS K
MPAKTHYECKUM 3aHATUSAM JUIsl 00yJarommMxcsl Mo HampaieHuto noarotoBku 35.03.07 Texnomorus
MIPOM3BOACTBA U MEpepabOTKU CeNbCKOXO3SMCTBEHHON MpoAyKUuu, mNpodmib buorexHonorus
MIPOU3BO/ICTBA U MEPEPAOOTKU CEIbCKOX03IHCTBEHHOM MPOAYKIMH, YPOBEHb BBICILIETO 00pa30BaHUs
OakanaBpuar, ¢dopma oOyuenus ouHas/ M.B. bepecneBa. — Tpounk: IOVYpI'AY, 2024. — 63 c. —
Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf

2 bepecneBa, M.B. Maremarnka W MaTeMaTHuYeCKash CTAaTUCTHKA [DJEKTPOHHBIA pecypc|
Metoauueckue peKOMEHAAMU [0 OpPraHMU3allMd CaMOCTOSATEIbHONW paboThl OO0yYaromMXcs IO
HampaBieHuto  moarotoBku:  35.03.07  TexHomorumsi  NpPOM3BOACTBA W NEpepabOTKU
CEJIbCKOXO3SIIICTBEHHON NpOoayKiuu, npodmib bHoTeXHOIOTHS NPOM3BOACTBA U IepepaboTKu
CENIbCKOXO3SIICTBEHHONW TMPOAYKIMH, YPOBEHb BBICHIETO OOpa3oBaHMs OakaiaBpuar, Qopma
oOyuenus: ouynas./coctT. .B. bepecueBa.— Tpounk: KOxxno-Ypanbckuii ['AY, 2024. — 65c.- Pexxum
J0CTyIa https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf

3 bepecneBa, N.B. Maremarnka W maremMarudeckas CTaTUCTHKA. MeTOAMUYECKHe YKazaHUS K
MPAKTHYECKUM 3aHATUAM JUIsl 00ydarommxcsl Mo HampasieHuto noarotoBku 35.03.07 Texnonorus
IIPOM3BOACTBA U NEpPepabOTKU CEeNbCKOXO3SMCTBEHHOM NpOoAyKUuH, Npoduib buorexHonorus
MIPOM3BOACTBA U MEPEPAOOTKH CENbCKOX03SMCTBEHHOM MPOIYKIINH, YPOBEHb BBICIIETO 00Pa30BaHUS
OakanaBpuar, ¢popma oOyuenusi 3aounas/ M.B. bepecueBa. — Tpournk: FOYpI'AY, 2024. — 30 c. —
Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf

4 bepecneBa, .B. Maremarnka u MaTemaTudeckasi CTaTHCTUKAa [DJIEKTPOHHBIN pecypc]:
Meroauueckne pPEKOMEHJAUN T0 OpraHu3alMyd CaMOCTOSTENFHOW padOThl OO0YJaromUXCs MO
HampaBieHuto  noarotoBku:  35.03.07  TexHomoruss  HpOM3BOACTBA U NEepepabOTKU
CENTbCKOXO3SMICTBEHHOW TPOAYKIWHU, Npoduias BHOTEXHONOTHS TPOM3BOACTBA M TEpepadOTKU
CeNIbCKOXO35IICTBEHHON TMPOJYKLIMH, YpPOBEHb BBICIIETO o0OOpa3oBaHMs OakanaBpuar, Qopma
oOydenws: 3aouHas /coct. .B. BepecneBa.— Tpowurk: KOxuo-Ypansckuii [AY, 2024. — 65¢.- Pexxum
J0CTyTa: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf

6. ®oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHUS IPOMEKYTOUHON aTTeCTAUH 00yYaK0IIMXCS
Mo JAUCUHUILINHE

Jlis ycTaHOBIJIEHUS! COOTBETCTBUS YPOBHS MOJATOTOBKH oOyyaromuxcs TpedoBanusm OI'OC
BO paspabotan QoH1 OLIEHOYHBIX CPEACTB ISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOBECHUS
MPOMEKYTOUHOM aTTecTalluu oOydarommxcss Mo aucuuruinHe. OOHI OIEHOYHBIX CPEeNCTB
npeacrasieH B [IpunoxeHun.

7.0cHOBHAs M 1ONIOJHUTEJIbHASI y4eOHasi JINTepaTypa, Heo0XoanuMasi 1JIsi 0CBOCHHS
AUCHMITUHBI

OcHOBHas U JONOMHUTENbHAS yueOHas nuTepaTypa umeercs B Hayunoit 6ubnuoreke u
3EKTPOHHOU MH(pOopMaImoHH0-00pa3oBateasHOM cpeae DI'BOY BO 0xH0-Ypansckuii [AY.

OcHoBHas:

7.1 Jlemenena, H. B. Maremaruxka : yae6HO-MeTonnueckoe nocooue / H. B. /lemeneBa. —
ITepms : [ITATY, 2022. — 196 ¢. — ISBN 978-5-94279-546-7. — Tekcrt : sanexTpoHHbIi // Jlans :
ANMEKTPOHHO-O0nOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/222779 (nara
obpamienus: 03.05.2024).

7.2 byntosa, E. B. Maremaruka : yueobnoe noco6ue / E. B. byntoBa. — Camapa : CamI'AY,
2021. — 222 c. — ISBN 978-5-88575-638-9. — TekcT : anekTpoHHbIH // JIaHb : 3J€KTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/179602 (mara obpareHus:
03.05.2024).

JlonoJIHUTeIbHAS JIUTEpaTypa

7.3 Pakym, E. A. CamocTosiTensHasi paboTa CTYICHTOB 110 TUCHMITIMHE «Maremarukay :
yaeObHo-MeTonnueckoe nocodue / E. A. Pakyn. — bpsiack : bpsuckwuii ['AY, 2022. — 40 c. — Teker
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http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf
http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf
http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf
https://e.lanbook.com/book/179602

: 9JICKTPOHHBIN // JIanb : anekTpoHHO-O0nbaMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/305033 (mara oopamenus: 03.05.2024). — Pexum goctymna: st
aBTOPH3. MOJIb30BATEINIECH.

7.4 AnroHos, B. 1. Maremaruka. IHTepHeT-TecTUpOoBaHKe 0a30BbIX 3HAHUH : yueOHOE
nocobwue / B. 1. Aatonos, ®. 1. Konenesuu. — Cankr-IletepOypr : Jlans, 2022. — 160 ¢. —
ISBN 978-5-8114-1080-4. — TekcT : anekTpoHHbI // JIaHb : 37EeKTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL.: https://e.lanbook.com/book/210500 (mara obpamenus: 03.05.2024). — Pexxum gocrymna:
JUIsL aBTOPU3. I10JIb30BATEIIEH.

8. Pecypcbl nHpopManimoOHHO-TeJIeKOMMYHUKANMOHHOM ceTu « AHTepHeT», HE0OX0AuMbIe ISt
OCBOEHMS THCIHUILIMHBI
1. Enunoe okHO 1ocTyIa K ydeOHO-MeToAndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas oudamorexka ONLINEhttp:/biblioclub.ru
9. MeToauyecKkue yKazaHus AJ1s1 00y4aroluXxXcs M0 OCBOCHUIO TUCHUILINHBI

YueOHO-MeToInYecKue pa3paboTku uMeroTcs B HayuHoil OuOnmoTexke M 3JIEKTPOHHOM
uHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxuO-Ypanbckuii [AY.

1 bepecueBa, M.B. Maremaruka W MmaremaThdeckas CTAaTUCTHKA. MeToauYecKhe YKa3aHHs K
MPAKTUYECKUM 3aHATUAM I OOy4aroluxcsl Mo HampasieHuio noarotroBku 35.03.07 Texnonorus
MPOM3BOACTBA U TEPepabOTKU CEeNbCKOXO3SICTBEHHON MpOoAyKUuHU, Npodmib buorexHomnorus
IIPOM3BOACTBA U MEPEPaOOTKU CEIbCKOX03SIMCTBEHHOM MPOIYKIMHU, YPOBEHb BHICILIET0 00pa30BaHUs
OakanaBpuar, gopma oOyuenust ounas/ M.B. bepecneBa. — Tpounk: FOYpI'AY, 2024. — 63 c. —
Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf

2 bepecueBa, M.B. Maremarnka W MareMaTwdecKas CTAaTUCTUKA [DIEKTPOHHBIA pecypc|
Mertoauueckue pEeKOMEHJAlMM 10 OpraHu3alMyd CaMOCTOSTENbHOW paldoThl 00yJaromuxcs Mo
HanpasieHuto  moarotoBku:  35.03.07  TexHonoruss  HpOW3BOACTBA M IepepabOTKU
CeNIbCKOXO35IMICTBEHHON MpOoAyKLuH, mpoduias buoTexHONOrHMs NpoOM3BOACTBA M NEpepadOTKU
CEJIbCKOXO3SIICTBEHHOM NPOAYKLMH, YpPOBEHb BhICIIEro oOpa3oBaHMsl OakanaBpuar, ¢Gopma
oOyuenusi: ouHas./cocT. 11.B. bepecueBa.— Tpourk: FOxno-VYpansckuii [AY, 2024. — 65c¢.- Pexum
J0CTyIa https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf

3 bepecneBa, N.B. Maremarnka W Mmaremarudeckas CTaTUCTHKA. MeToauuecKkue yKazaHUs K
MPAKTHYECKUM 3aHATUAM JUIsl 00y4aromuxcs Mo HampaBieHuto noarotoBku 35.03.07 Texnomorus
MIPOM3BOACTBA U NEpepabOTKU CeNbCKOXO3SMCTBEHHONM NpOAyKUWH, Npoduib buorexHonorus
MIPOM3BOJICTBA U NMEPEPAOOTKU CEIbCKOXO3AHCTBEHHON MPOAYKIIMH, YPOBEHb BBICILIET0 00pa30BaHUs
OakanaBpuar, ¢opma obyueHust 3aouHast/ V.B. bepecneBa. — Tpounk: FOYpI'AY, 2024. — 30 c. —
Pexum JoCTyTa: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf

4 bepecneBa, M.B. Maremarnka W MaTemaTudeckass CTaTHCTHKAa [DJIEKTPOHHBIH pecypc]:
Metoauueckue peKOMEHAAMHU I10 OpPraHMU3alld CAMOCTOATENbHOW paboThl O0y4aromuXcs I0
HampaBieHuto  noarotoBku:  35.03.07  TexHomoruss — NpOM3BOACTBA W IepepabOTKU
CEJIbCKOXO3SIICTBEHHON MPOAYKIMHU, Npodmib bHOTeXHOIOTHS NPOM3BOACTBA U NepepaboTKu
CENIbCKOXO35IMICTBEHHONW TMPOAYKIMH, YpPOBEHb BBICHIETO oOpa3oBaHus OakaiaBpuar, Qopma
oOydenwus: 3aouHas /coct. .B. BepecneBa.— Tpowurk: KOxuo-Ypansckuii [AY, 2024. — 65c¢.- Pexxum
J0CTyma: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf

10. UudopMmaniuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYIECTBJIEHUH 00Pa30BaATEILHOIO
npouecca no JTUCHUILVINHE, BKJIYAas NepedyeHb NPOrPpaMMHOro odecriedyeHust U
HH(OPMANIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoli 6uOnMOTeKe C TEPMUHAIBHBIX CTAHLUH MPEAOCTABISETCS JOCTYN K 0azam
JaHHBIX:
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https://e.lanbook.com/book/305033
https://e.lanbook.com/book/210500
http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf
http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf
http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf

- Texakcnept (MHGOpMarmoHHO-cripaBouHast cuctema 'OCTos);

- «CenbX03TeXHHKA» (ABTOMATU3HPOBAHHAS CIIPABOYHAS CHCTEMA).

- MyTestXProll.

[lepeueHsb JMIIEH3MOHHOTO MPOTPAMMHOTO OOecTeueHusl. PEeKBU3HUTHI MOATBEPKIAIOIIETO
nokymeHnTa: OC cren. Ha3zHau. «Astra Linux Special Edition» ¢ oducHoit nporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD 3nektpo Bepcus 10.0, IO «Maxima» (aHanor
MathCAD) cBoGomno pacnpoctpansiemoe, I[IO «GIMP» (amamor Photoshop) cBoGogHO
pacupoctpansiemoe, [10 «FreeCAD» (ananor AutoCAD) cBo6oano pactipoctpansemoe, KOMITAC
3D v16, AatuBupyc Kaspersky Endpoint Security, Moit Oduc Crangaptasiii, 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. MaTtepuajibHO-TeXHUYecKas 0a3a, He00OXoAUMAS VISl OCYIIEeCTBJIECHUS 00Pa30BaTeJbLHOI0
npouecca no AUCUUIINHE
Y4yeOHble ayaiuTOpUM IS NPOBEdCHUS] 3aHATHH, NMPeAyCMOTPEHHBIX MPOrpamMMoOM,

OCHAIIIEeHHBbIe 000PYJ0BAHHEM W TEeXHUYECKHUMH cpeacTBamMu oOydyeHusi. [lomenreHusi nJis
CaMOCTOSATEJILHOM padoThl 00y4a M XCS. ITomemenue bifi §: XpaHeHusl "
NpopNIAKTHYECKOr0 00C/Ty:KMBAHUSI Y1eOHOI0 000PY/A0BAHMSA.

1 VyeOnas aynutopus Ne Il nis mpoBenenus 3aHsaTHil nekuuonHoro tumna,457100, YensOuHckas
o0u., . Tpourk, yn. ['arapuna, 13;

2 VYwuebnas aymutopuss Ne 417 nns mpoBeneHUs 3aHATHI CEMHHAPCKOTO TUIa (MPaKTUYECKUX
3aHATHN), TPOBEJACHUS TPYIIOBBIX W HHIUBUAYATBHBIX KOHCYJABTAIMI; TEKYIIErOo KOHTPOJIS U
nmpoMexxyTodHoi arrecranuu, 457100, Yensibunckas o0m., . Tpounk, yn. ['arapuna, 13;

3 Ilomemenne Ne 420  ans camMoOCTOSATENbHOW pabOTHI, OCHAIIEHHOE KOMIIBIOTEpaMH C
BO3MOXKHOCTBIO TOJKIIOUEHUsI K cetu «VHTepHeT» W obecrieueHneM JOoCTyma B JIEKTPOHHYIO
obpazoBarenbryto cpeny457100, UensOunckas oo, r.Tpoutk, yin. ['arapuna, 13;

4 Tlomemenne Ne 426 - momermieHue JUIsl XpaHEHUS M NMPOPUIAKTUYECKOTO OOCITYXKHBAHUS
yaeoHoro obopynoBanus,457100, Yensourckas o6, . Tpourk, yim. Iarapuna, 13;.

Ilepeuenn ocHoBHOTO 000pynoBanus: Hoyroyk Lenovo G570, mpoektop ViewSonic 5211. [locka
ayTuTOpHAs.
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I[MTPUJIOXXEHUE

®OHJ OHEHOYHBIX CPEJACTB
JUISL TEKYLLIETO KOHTPOJIA YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHOU aTTECTALUN

o0y4aromuxcs
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COJEPKAHUE ITPUJIOKEHUA

1 | KomnereHuun M WX HWHAWKATOpPBL,  (OopMUpyeMble B Tpolecce ocBoeHus | 14
JUCIUILIMHBI
2 | [loka3zarenn, KpuUTepud W IIKajJa OICHUBAHUS WHAUKATOPOB JOCTHXKEHHs | 15
c(hOpMHUPOBAHHOCTH KOMITETEHIUI
3 | TunoBBIe KOHTPOJIbHBIE 3adaHus W (WIM) WHBIE MaTepUalibl, HeoOXxoaumbie st | 17
OLICHKM 3HAHWUW, YyMEHHWI, HaBbIKOB U (WIM) ONBITa JI€ATEIbHOCTH,
XapaKTepU3yIOIUX CHOPMUPOBAHHOCTh KOMIIETEHIIM B MPOIECCE OCBOCHUS
JUCIUILIMHBI
4 | Metoauueckue MaTepuasbl, ONPEASISIONINE TPOLEAYPbl OLICHUBAHUS 3HAHUH, 17
YMEHHI, HAaBBIKOB U (MJIM) OIBITA ACSITEIbHOCTH, XapaKTePU3YIOIIUX
c(hOpMHUPOBAHHOCTh KOMIIETCHITHIA
4.1 | OueHouHbIE CPENICTBA TSl IPOBEACHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH B 17
MPOLECCE NPAKTUYECKON NOJTOTOBKU
4.1.1 | YcTHbIN onpoc 17
4.1.2 | OTtyer no npakTuyeckoii paboTte 22
4.1.3 | TectupoBanue 48
4.1.4 | aauBuyabHBIE JOMAITHUAC 32/ TaHUS 50
4.2 | llpouenypsl U OLIEHOYHBIE CPEJCTBA IS IPOBEACHUS IPOMEXYTOUHOH arTecTanuu | 64
421 ‘ 3a4eT ¢ OLIEHKOH 64
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1 KomneTeHIIMH ¥ KX MHAMKATOPbI, (popMuUpyeMble B Mpoiecce 0CBOCHUS
AMCHMILINHBI

YK-1. Crnoco0GeH OCyIIEeCTBISATh MOWCK, KPUTHUYECKUI aHaliu3 M CUHTE3 HHGOpMAINH,
IMPUMCHATH CHUCTEMHBIN oAXoA AJid pCIICHMA MOCTABJICHHBIX 3a/4a4.

HaunmeHoBaHHE OLICHOYHBIX

®Dopmupyemsie 3YH CpencCTB
Kon n
HAaMMEHOBAHUE T =
UHAUKATOpa 5 E § Er
JTIOCTHKCHUS g s ;n 5
KOMIIETEHLIH 3HaHUS YMEHUS HaBBIKU g § S E
=& g =
= <
na-1 YK-1 | Ob6yuatomruiics OOyuaronmiics OO0yuaromuiics VYcerHblii onpoc, | 3ader ¢
OcymecTiser JIOJDKEH 3HATh | JOJDKEH YMETh | JOJKCH BIIAJICTh | TECTUPOBAHHE, | OICHKOM
TIOUCK, METO/IBI OCYIIECTBIIATh HaBBIKAMU OTYET 10
KPUTHYCCKHIA OCYIICCTBIICHHS MMOKUCK, MPUMEHSTH | OCYIICCTBIICHHS NPaKTUYCCKOMY
aHanmm3a 7 | TIOWCKa, METOJIBI TIOWCKA, 3aHATHIO,
CHHTE3 KPUTHYECKOTO KPUTHYECKOTO KPUTHIECKOTO WHAWBUIYAIEHOE
nHpOpPMALNH, aHanmM3a W CHHTE3a | aHANW3a W CHHTE3a | aHalW3a W CHUHTE3a JIOMAaITHee
TIPUMEHSET WHpOpMAINH, nHpOpMAINH, nHpOpPMAaLNH, 3amaHme
CHUCTEMHBIT HCTIONB3yeMbIe B | HCIIOJB3yEMEIC B | UCIIONBE3YEMBIMH B
TOJIXO JUIsL | MaTeMaTuke, MaTeMartuke, MaTEeMaTHKe,
pelieHus MIPUMCHSTh MIPUMEHSTh MPUMEHCHUS
MOCTABJICHHBIX CHUCTEMHBI MMOIXOJ | CHCTEMHBIA IOIXOMA | CHCTEMHOIO
3amaq JUIst peuieHus | s peuieHus | moaxoja JUTS
MOCTABJICHHBIX MMOCTABJICHHBIX peleHus
3amad (b1.0.15, YK- | 3agau (b1.0.15, YK- | mocraBneHHBIX
1-3.1) 1-V.1) 3amad (b1.0.15, YK-
1-H.1)
OIIK-1. Cnoco6eH pemaTh TUIOBBIE 3a/1aui MPOPECCHOHATBHON AEATEIbHOCTH Ha OCHOBE

3HAHWII OCHOBHEIX 3aKOHOB MAaTE€MaTUYCCKHUX, €CTCCTBCHHOHAYYHBIX U 06IIICHpO(1)€CCI/IOHaJ'II>HI)IX
AUCHUIUINH C TPUMCHCHUCM I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaHI/IOHHLIX TEXHOJOTHM.

HaumenoBanne
®opmupyemsie 3YH OLICHOYHBIX CPEACTB
Ko n
HaNMCHOBAaHHE 8
UHIUKATOpa w o E =
JIOCTHKEHUS g CE{ g E
KOMIIETEHLIH 3HAHUA yMEHHUs HaBbIKH %» S <5
=5 25
=)
Na-1 OIIK-1 | Ob6yuaromu | OOyuwaromuiicsi noypkeH | OOydaromuiicss — 10JDKEH VYcrHbli 3ader ¢
Pemaer  TumoBble | ¥icd MOJMKEH | yMETh pEIIaTh TUIIOBBIE | BIAAETh HaBBIKAMU o1poc, OLIEHKO
3a71a4u 3HAThH 3a7a4n pelIeHUs] TUIOBBIX 3ajad | TECTHPOBaH i
podecCHOHANBHON | OCHOBHBIE podecCHOHAIBLHOMN npodeccrnoHaIEHOM ue, OTUeT
JIEITEIBHOCTY  HA | 3aKOHBI JeSITEIbHOCTY Ha OCHOBE | AEATEIBHOCTH HA OCHOBE o
OCHOBE 3HAaHUM | MareMarude | 3HaHUI OCHOBHBIX | 3HaHUM OCHOBHBIX | IIPAaKTHYECK
OCHOBHBIX 3aKOHOB | CKHX, 3aKOHOB 3aKOHOB MAaTEeMaTHYECKHX, oMy
MaTeMaTHYECKHUX, €CTECTBEHHO | MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX 3aHATHIO,
€CTECTBEHHOHAYYH | HAYYHBIX €CTeCTBEHHOHAYYHBIX JUCHHIUIMH (MaTeMaTHKa) | MHIUBHIya
BIX [UCIHMIUIMH C | AUCIMIUINH | JUCLHUIUTAH c MIPUMEHEHNEM JTBHOE
IPUMEHEHUEM (MatemaTuk | (MaTeMaTHKa) ¢ | nH(pOpMAITMOHHO- JIOMallHee
nHpopMannoHHoO- a) (b1.0.15, | npumeHenuem KOMMYHMKaMOHHBIX 3a/laHue
komMyHukanmonns! | OIIK-1-3.1) | unpopmaimonHo- TEXHOJIOTH (B1.0.15,
X T€XHOJIOT Ui KOMMYHHUKALMOHHBIX OIIK-1-H.1)
texnonoruit  (B1.0.15,
OIIK-1-VY.1)
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2 Iloka3zarein,

KOMIIeTECHIUH
YK-1. CiocoGeH oCymecTBIsATh MOUCK, KPUTUUECKUI aHalIN3 U CUHTE3 MH(pOpMAIHH,
HNPUMEHSATh CHCTEMHBIH TOIXO/] ISl PEIICHHS TIOCTABICHHBIX 33/a4.

KpUTEPUM U MIIKaJa OINCHUBAHMA HWHIAUKATOPOB JTOCTHUKCHUSA

IMokazarenn Kpurepun u nikana oneHHBaHMS PE3YIIBTaTOB 00YUEHHS 110 JUCIUIITHHE
OLICHUBAHMSA
(DopmupyeMble Henocrarounsrit JocTarouHslii Cpenuuit Boicokuit
3YH) YPOBEHb YPOBEHb YPOBEHb YpOBEHb
Bb1.0.15, YK-1 - | OGyuatommuiics He OOyuarommuiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3.1 3HAET METO/IbI cy1abo 3HAeT METO/bl | He3HAYUTEIEHBIMU TpebyeMoii
OCYIIECTBIICHHS OCYIIECTBICHUS OIIMOKaMU H CTETICHBIO TTIOJIHOTHI
TIOUCKa, TIOUCKa, OTIEIbHBIMU Y TOYHOCTH 3HAET
KPUTHUYECKOTO KPUTHUYECKOTO npoOenamMu 3HaeT METOJIBI
aHaNM3a ¥ CHHTE3a aHaJIM3a ¥ CHHTE3a METOJIBI OCYIIECTBIICHHS
nHpopmanuy, nHpopmarum, OCYIIECTBIICHHS TIONCKa,
UCTIONIb3yEMBbIC B UCTIONb3YEMBIC B TIONCKa, KPUTHYECKOTO
MaTeMaTuke, MaTeMaTHKe, KPUTHYECKOTO aHaJIM3a ¥ CUHTE3a
MIPUMCHSTh TIPUMEHSTh aHaJIM3a ¥ CUHTE3a napopmanuy,
CHCTEMHBIN MOJIX0Jl | CHCTEMHBIH MOAXOA | MH(OPMAIHH, UCTIONIb3yEMBbIC B
JUISL peLIeHUS JUISL peLICHUS UCTIOJIb3yeMBbIE B MaTeMaruke,
MOCTABJICHHBIX MOCTaBJICHHBIX MaTeMaruke, MIPUMEHSTH
3amaq 3aja4 MPUMEHSTH CUCTEMHBIH MOJIXO0]T
CHCTEMHBIH MOJIX0]T JUISL peILIeHUs
JUISL peILIeHUs MOCTaBJIEHHBIX
MIOCTABJICHHBIX 3a/1a4 | 3aj1a4
B1.0.15, YK-1 - | OOGyuatormwmiics He Oobyuaromuiics OO6yuaromutiics ¢ OO0yuaromuiics
AN yMeeT crmabo ymeer HE3HAYNTETbHBIMHU yMmeeT
OCYIIECTBIATh OCYIIECTBIISTH 3aTpyIHEHUSIMA OCYIIECTBIIATH
MIOUCK, IPUMEHSTh TIOUCK, IPUMEHSTh YMEET OCYIIECTBIISATh | IOHCK, IPUMEHATh
METOJBI METOJIbI TIOWCK, IPUMEHSTH METO/IbI
KPUTHYECKOTO KPUTHYECKOTO METOIbI KPUTHYECKOTO
aHaJM3a ¥ CHHTE3a aHaJM3a ¥ CHHTE3a KPUTHYECKOTO aHaJM3a u CUHTE3a
nHpopmaruu, uH(hopMaIHy, aHaJIN3a ¥ CHHTE3a nHdopmaruu,
UCIIOJNIb3yeMbIE B UCIIOJIb3YEeMbIE B undopmaruu, UCIIOJIb3YEeMbIE B
MareMaTuke, MaTeMaTuKe, UCTIOJIb3YEeMbIE B MareMaTuke,
MIPUMEHSITh HPUMEHSTh MareMaTuke, MIPUMEHSTh
CUCTEMHBIN IIOJXO[, CUCTEMHBIU IIOAXOJ, | IPUMEHATH CUCTEMHBIN IIOJXO0],
JUISL peLICHUS JUISL peTICHUS CHCTEMHBIN TTOJIX0] JUISL peIIeHUS
MIOCTaBIICHHBIX MIOCTaBJICHHBIX JUISL peTLIeHNS TIOCTaBJICHHBIX
3a1a4 3aja4 TIOCTaBJICHHBIX 33/1a4 | 3a1a4
B1.0.15, YK-1 - | OOyuarommuiicst He OOyuaronmiics OO0y4aronuiics ¢ OO0y4aronruiics
H.1 BJIaJIeeT HaBBIKAaMHU ciabo BiageeT HE3HAYHUTEIIbHBIMU CBOOO/IHO BiIaieeT
OCYIIECTBIICHUS HaBBIKAMHU 3aTpyJHEHUSIMU HaBbIKAMHU
TIOUCKa, OCYILIECTBIICHUS BJIajieeT HaBbIKAMHU HaBBIKAMH
KPUTHYECKOTO TIOUCKa, OCYIIECTBIICHHS OCYIIECTBICHHS
aHaM3a U CUHTE3a KPUTHUYECKOTO MOUCKa, TOUCKa,
uHpopmarny, aHaM3a ¥ CUHTE3a KPUTHYECKOTO KPUTHYECKOTO
HCTIOJIb3yEMbIMH B nHpopmarnuy, aHaJM3a U CUHTE3a aHaJM3a U CUHTE3a
MaTeMaruke, HCTIONIb3yEMbIMH B nundopmanuu, nHpopmanuu,
MIPUMEHEHNUS MaTeMartuke, UCTIOJNIb3yEMBIMH B UCTIONIb3yEMBIMH B
CHCTEMHOT'O MIPUMEHEHHUS MaTeMaruke, MaTeMaruke,
TIOJX0a JJIst CHCTEMHOTO MPUMEHEHHUS MIPUMEHEHHS
pemeHus ToJX0a ISt CHCTEMHOT'O IT0JIX0/1a | CUCTEMHOTO
TIOCTABJIEHHBIX pemeHus JUISL peIIeHUs MOJX0Ma AJISt
3amaq TIOCTaBJICHHBIX MOCTABJIEHHBIX 3a/1a4 | PELIeHUs
3amaq MOCTABJICHHBIX
3amadq
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OIIK-1. CocobeH pemiath THUIIOBBIE 3aJaud MPO(ECCHOHATBHON NeATEeIbHOCTH Ha
OCHOBC 3HAaHUHU OCHOBHBIX 3aKOHOB MAaTEMATUYCCKUX, CCTCCTBCHHOHAYYHBIX n
o0mrenpodeccHoOHATBHBIX JCIIUTUTAH C MPUMEHEHHEM UH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

[Nokazarenn Kpurepun u mikasa oleHUBaHUS pe3yJabTaToOB O0OYUSHHUS 110 JUCIUILUINHE
OLICHUBaHHUS
(Popmupyems Henocrarounstit JocTarounsli Cpemauit Bricokuit
e 3YH) YPOBEHb YpPOBEHb YPOBEHb YPOBEHb
Bb1.0.15, OIIK- | Obyuaromuiics He Oobyuaromuiics OO0ydatontuiics ¢ OO0y4atontuiics ¢
1-31 3HAET OCHOBHBIC cimabo 3HaeT HE3HAYNTEITFHBIMHU TpeOyeMoii
3aKOHBI OCHOBHBIE 3aKOHBI OIMOKaMH U CTETICHBIO TTIOJTHOTHI
MaTeMaTHYECKHX, MaTeMaTHIECKHUX, OTACTbHBIMHU U TOYHOCTH 3HAET
€CTECTBEHHOHAYYHbl | €CTECTBEHHOHAYYHBI | MPOOETaMH 3HAET OCHOBHBIE 3aKOHbI
X JUCHUILINH X JTUCLUIUINH OCHOBHBIE 3aKOHBI MaTeMaTHYEeCKHX,
(MaTemaruka) (MaremaTuka) MaTeMaTUYECKHUX, €CTECTBEHHOHAYYHbI
€CTECTBEHHOHAYYHbI | X JUCLHUIUIMH
X JTUCIUTIIAH (MaTemartuka)
(MaTeMaTHKa)
b1.0.15, OIIK- | OOy4arowmuiics He OOyuaromuiics OOyuatowmuiics ¢ O0yyatormuiics
1 -Vl yMeeT peliaTh cabo yMeeT peuate | He3HaYUTEIbHBIMU yMeeT perarhb
THUITOBBIC 331a91 THUIIOBBIC 3aJa491 3aTpyIHEHUSIMA THUIIOBBIC 3a7a491
npodeccroHanbHOH | PO()eCCHOHANBHON | YMEET pelIarh npodeccrHoHaIbHON
JEeATeIbHOCTH Ha JeATeIbHOCTH Ha THUIIOBBIC 3a7a91 JIESITEIbHOCTH Ha
OCHOBE 3HaHUMU OCHOBE 3HAHUU mpoeCCHOHANBPHON | OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB JIEITEIIHOCTH Ha OCHOBHBIX 3aKOHOB
MareMaTH4ecKux, MaTeMaTH4YeCKHUX, OCHOBE 3HaHU MaTeMaTH4eCKuX,
€CTECTBCHHOHAYYHbl | €CTECTBEHHOHAYYHBI | OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBI
X JUCUUILINH X JIUCLUIUIAH MareMaTH4eCcKuX, X JMCIHIUINH
(marematuka) c (MaTemaTHKa) ¢ €CTeCTBEHHOHAy4HBl | (MaTemaTHka) c
NPUMEHEHHUEM NPUMEHEHHUEM X AMCLMIUIAH MIPUMEHEHHEM
HHPOPMAIMOHHO- UH(OPMAIIOHHO- (Marematnka) c nH}popMaMoHHO-
KOMMYHHKAaIlMOHHBIX | KOMMYHUKAalMOHHBIX | IPUMEHEHHEM KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH TEXHOJIOTHH nH(pOpMAITMOHHO- TEXHOJIOTHH
KOMMYHHKaIIMOHHBIX
TEXHOJIOTH
Bb1.0.15, OIIK- | Oby4atomimiics He OOyuarommiics OO0y4aromnuiics ¢ OO0y4atontuiics
1 -H.1 BJIajIeeT HaBBIKAaMU ciabo BiageeT HE3HAYUTEIIbHBIMU CBOOOMIHO BiIazieeT
pELIeHHsI THITOBBIX HaBBIKAMH PEIICHHS | 3aTPYAHECHHSIMHU HaBBIKAMH PEIICHUS
3a1a4 THIIOBBIX 3a]a4 BJIajieeT HaBbIKAaMU THUIIOBBIX 3a/1a4
npodeccnoHamTbHOMI npo(eCCUOHANBHON | PEHICHUS THIIOBBIX npodeccrnoHaTbHOM
JIeSITETbHOCTH Ha JesITeIbHOCTH Ha 3ama4 JIeSITENTBHOCTH Ha
OCHOBE 3HaHUH OCHOBE 3HaHUHI po¢eCCHOHANBHON | OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB JIeSITeIbHOCTH Ha OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX, MaTeMaTHYeCKHX, OCHOBE 3HaHHUH MaTeMaTHYECKHX,
€CTECTBEHHOHAy4YHbl | €CTECTBEHHOHAYYHBl | OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBI
X JUCHUIIINH X JIUCLUTUINH MaTeMaTHYECKHX, X AMCLUIUINH
(maremaTHKa) C (MaTemaTHka) C €CTEeCTBEHHOHAy4YHbI | (MaTeMaTHka) c
NPUMEHEHHEM MIPUMEHEHNEM X AMCLMIUINH IIPUMEHEHHEM
nH(popManMoHHO- nH}popMannoHHO- (maremaTHKa) c nHpopMannoHHo-
KOMMYHHUKAIIMOHHBIX | KOMMYHHKAIMOHHBIX | MPUMEHEHHEM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUil TEXHOJIOTHil HHPOPMALMOHHO- TEXHOJIOTUI
KOMMYHHUKAIIMOHHBIX
TEXHOJIOT Uil
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3. TunoBble KOHTPOJILHBbIE 3aaHUS M (WJIH) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE J1JIS OLEHKHU
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, CGOPMHUPOBAHHBIX B
npoiiecce 0CBOECHUsI JUCIUNIMHBI

TunoBble KOHTPOJbHBIC 33JaHUS M MaTepHalibl, HEOOXOAMMBIC ISl OLCHKM 3HAHHIA,
YMEHHI U HAaBBIKOB, COICPKATCS B YI€OHO-METOMUECKUX pa3pabOTKax, MPUBEACHHBIX HIDKE.
1 bepecueBa, .B. Maremaruka u mareMaTuueckas CTaTHCTUKA. MeTonuyeckue ykazaHHUS K
MPAKTHYSCKUM 3aHATHAM JIJIs1 00yJaroIIMXCs 0 HarmpaBieHuio moarotoBku 35.03.07 TexHonorus
MIPOM3BOACTBA U IMEPepadOTKU CENbCKOXO3AMCTBEHHON Nponykiuu, npoduinb buorexHomorus
NPOM3BOJCTBA M TEPEPabOTKH  CEJIbCKOXO3SHCTBEHHOW TPOAYKIUH, YPOBEHb BBICILIETO
obOpasoBanus O6akanaBpuar, popma oOyuenus ounas/ M.B. bepecneBa. — Tpourk: FOYpI'AY, 2024.
- 63 c. —  Pexum  pgocryma: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/01817.pdf
2 bepecneBa, 11.B. Maremarnika ¥ MareMarmueckas CTAaTUCTHKa [DJIEKTPOHHBIA pecypc]| :
Metonuueckue peKOMEHIAIMU M0 OpPraHM3aIlMi CaMOCTOSTENbHON paboThl OOydaromuxcs Mo
HampaBieHuro  moarotoBku:  35.03.07  TexHonormst TpPOW3BOACTBA W mepepabOTKH
CEJIbCKOXO3SUCTBEHHON MPOAYKLUHU, Mpoduns buorexHomoruss mpousBoacTBa U mepepaboTKu
CEJIbCKOXO3SHCTBEHHOW TMPOAYKIMH, YPOBEHb BBICIIEro 0OOpa3oBaHHs OakamaBpuar, ¢Gopma
oOyuenusi: ounas./coct. U.B. bepecuneBa.— Tpounk: HOxno-Ypansckuit T'AY, 2024. — 65c.-
Pexum JOCTYTIa https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/01816.pdf
3 bepecneBa, .B. Maremarnka u MareMarnyeckas CTaTUCTHKAa. MeToqMUecKue yKa3zaHUs K
MPAKTHYECKUM 3aHATHAM 7151 00yJaroIuxcs Mo HanpasieHuto noarotoBku 35.03.07 Texnonorus
NPOM3BOJICTBA U TIEPEPAOOTKH CENbCKOXO3SIMCTBEHHONW MPOMyKIHMH, Tpoduiis bruorexnomorus
MPOU3BOACTBA U MEpPepabdOTKH  CENbCKOXO3SMCTBEHHONW MPOAYKIMH, YPOBEHb BBICIIETO
obOpasoBanus OakamaBpuar, popma oOyuenus 3aounas/ M.B. bepecneBa. — Tpounk: KOYpI'AY,
2024. — 30 <c¢. — Pexum gocryma: https://edu.sursau.ru/course/view.php?id=9341;
http://nb.sursau.ru:8080/localdocs/ivm/05157.pdf
4 bepecueBa, N.B. Maremaruka M MaTemaTHdecKkash CTaTUCTUKa [DIEKTPOHHBIA pecypc]:
MeTtoanueckre pEeKOMEHJIAlMU [0 OpraHU3alliyd CaMOCTOSATENbHONM paboThl OOyYaroIIMXcs IO
HampaBneHutro  moarotoBku:  35.03.07  TexHomorus  TPOM3BOACTBA U MepepabOTKH
CEJIbCKOXO3SMCTBEHHON MPOAYKLMHU, Npoduns buorexHomoruss mpousBoacTBa M NepepadboTKu
CENbCKOXO3SUCTBEHHON TMPOAYKIIMH, YPOBEHb BBICHIEr0 oOpa3oBaHus OakamaBpuar, Qopma
oOyuenusi: 3aounas /coct. .B. bepecneBa.— Tpownnk: FOxHo-Ypanbckuii ['AY, 2024. — 65c¢.-
Pexxum J0CcTyna: https://edu.sursau.ru/course/view.php?id=9341,;
http://nb.sursau.ru:8080/localdocs/ivm/05237.pdf

4 MeToau4yecKue MaTepuaJbl, onpeaesiioime npoueaypbl OlleHHBAHUS 3HAHU I, YMEHUIA,
HABBIKOB U ONBITA AeATeJbHOCTH, XaPAKTEPHU3YIOIIUX ITAIbI
(popMupoBanus KoMmneTeH MM

B nanHoM pasnmene mnpeacTaBiIeHbl METOAMYECKHME MaTepualbl, OMNpEeNesIone
MPOIIeYpHl OLICHUBAHUS 3HAHWW, YMEHUM, HABBIKOB M OMBITA JEATEIHFHOCTH, XapaKTEPU3YIOIIHX
0a30BBIN ATanm POPMUPOBAHUS KOMIETSHIIMN MO TUCHUILUINHE «MareMaTHka U MaTeMaTHYecKas
CTAaTUCTUKA», TPHUBEACHBI MPUMEHHUTEIHFHO K KaXKIOMY W3 HCIOJIb3YyEeMBIX BHIOB TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH M MPOMEKYTOYHOU aTTeCTalluy 00yJarOIuXCsl.

4.1 OueHo4HbIe CpeaCTBA /sl NPOBEAeHUS TEKYyIero KOHTPOJIs YCIeBaeMOCTH B Ipoiecce
NMPAKTHYEeCKOM MOAT0TOBKH
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4.1.1 YcTHblii onpoc
YcTHBIN OIIPOC MPOBOAUTCA HA HPAKTUYCCKOM 3aHATUN IJId OLCHKH Ka4€CTBa OCBOCHUA
00y4aromuMcsi OCHOBHOM TPO(GECCHOHATBHON 00pa30BaTEebHONW MPOrpaMMbI IO OTIEIBHBIM
BONpPOCAM W/MJIM TeMaM JUCHMIUIMHBL. TeMbl M IUIaHBI 3aHATUN 3apaHee COOOIIAr0TCA
oOyuaromuMcsi OTBET OLIEHUBACTCS OLIEHKOM «OTIMYHOY, «XOPOILI0Y, «yIOBICTBOPUTEIHHOY WUITH

KHCYOOBJICTBOPHUTCILHO».

Ne OreHOuUHBIE CpeACTBa Kon 1 HaumeHnoBaHue
HUHAMKATOpa KOMIETEHINH

1. Tema 1 Matpumpl. [eiicTBus Hal HUMHU WJI-1 OIIK-1 PemaeT TUIOBBIE
1. Cdopmynupyiite onpeneneHre MaTpUIIbl, €€ pa3Mep U DJIEMEHTHL. 3a7a4M Ipo(eCCUOHATBLHOM
2. Kak Ha3bpIBalOT qUaroHaaId MaTpuLpb? JIeSITeIbHOCTH Ha OCHOBE 3HAHUI
3. Kaxkue marpuipl Ha3bIBalOT PaBHBIMH? OCHOBHBIX 3aKOHOB
4. Yro Takoe KBajpaTHas, TMaroHajJbHas, eANHUYHAS MaTPUIIBI? MaTeMaTHYECKUX,

5. Urto Takoe TpeyrojbHas W HyJeBas MaTPULBI? €CTEeCTBEHHOHAYYHBIX
6. Uro Takoe BEKTOP-CTONIOEI, BEKTOP-CTPOKa? TUCTIATUIAH C IPUMEHEHHEM
7. Kak onpenensercss MaTpuna 1-ro nopsaka, TpaHCIOHHPOBaHHAS nH(pOPMaANOHHO-
Mmarpuia? KOMMYHHUKAIIMOHHBIX
8. Kak npousBecTH ciokeHre MaTPHIl M YMHOXXCHHE MaTPHIIBI HA TEXHOJIOTHH
qucno?
9. Kak HaliTH npou3BeJIcHUE 2-X MATPHII?

2. Tema 2 ®opmynst Kpamepa. Metog I'aycca UJ-1 OIIK-1 Pewaet TunoBeie
1. Yro Ha3BIBAIOT CUCTEMOM JIMHEUHBIX ypaBHEHUN? 3aauu npodeccHoHaIbHON
2. Kaxoii B nMeeT MaTpuuHas (opMa CUCTEMBI JIMHEHHBIX JIeSITENIBHOCTH Ha OCHOBE 3HAHUI

ypaBHEHUN? OCHOBHBIX 3aKOHOB
3. UeMm oTiMYAIOTCS OCHOBHASI U pacUIMPEHHAs] MaTPHUIIBI CUCTEMBI MaTeMaTHYECKUX,
JIMHEHHBIX YpaBHECHUH? €CTECTBEHHOHAYYHBIX
4. CdopmynupyiiTe HOHITHS: PELICHUE CUCTEMBI JTMHEHHBIX JTUCHUIUIMH C IPUMEHEHHEM
YpaBHEHHH, COBMECTHAs!, HECOBMECTHAsI CHCTEMBI. nH(pOPMaAIMOHHO-
5. Uro 3HaYMT pemINTh CUCTEMY JIHMHEHHBIX ypaBHeHUH? UTo Takoe KOMMYHHUKAIIMOHHBIX
orpezieTIeHHast, HeolpeaeIeHHast CHCTEMBbI? TEXHOJIOTHH
6. Yro mpencrasisieT u3 ceds Meron ['aycca peneHust CHCTEeMBbI
JIMHENHBIX YpaBHEHUH?
7. Yro mpencrasisieT u3 ceds meton Kpamepa pemenns cucteMsl
JIMHEHHBIX YpaBHEHHH?

3. Tema 3 @opmynst Kpamepa. Metop "aycca NJ-1 OIIK-1 Pemaet TumnoBsie
1. Cdopmynupyiite onpeeieHue MaTPHUIlbl, €€ pa3Mep U dJIEMEHTHI. 3a1a4u npodeccuoHaIbHOI
2. Kax Ha3pIBalOT TUaroHaal MaTpHIbI? JIEeSITeTTHHOCTH Ha OCHOBE 3HAHUI
3. Kakue marpuipl Ha3bIBalOT paBHbIMU? OCHOBHBIX 3aKOHOB
4. Yto Taxoe KBajpaTHas, TUaroHanbHas, CIUHUYHAS MAaTPHUIIBI? MaTeMaTHYECKUX,

5. Yrto Takoe TpeyrojbHas W HyJeBas MaTPHIIbI? €CTECTBEHHOHAYYHbIX
6. Yto Takoe BeKTOp-cTOIOEI, BEKTOP-CTPOKA? JUCLUITIMH C NIPUMEHEHHUEM
7. Kaxk onpenesnsiercss MaTpuna 1-ro nopsaka, TpaHCIOHUPOBaHHAs nH(pOPMaIMOHHO-
Marpuua? KOMMYHHUKAIIMOHHBIX
8. Kaxk npousBecTy cioxeHHE MaTpHIl 1 YMHOKEHNE MaTPHIbI Ha TEXHOJIOTUI
qycao?
9. Kax HaiiTu npou3sBesieHue 2-x Marpui?
10. Kakwie BbI 3HACTE DIIEMEHTAPHBIC TPEOOPA30OBAHUSI MATPHIL?
11. Kak BBUHCINTG ONpeAeTuTeNb KBaapaTHoi MaTpusl (1, 2, 3
nopsiaxa)?
12. ChopmynupyiiTe npaBuiIo TpeyrojibHUKA ISl BBIYUCICHUS
ompenenuTeNs 3 mopsiaKa.
13. Hasogsure cBoiicta onpenenuressi(1-3).
14. HazoBwure cBoiicTBa onpeaenuteis (¢ 4-ro, KpoMe pa3ioKeHHs 10
9JIEMEHTaM CTPOKH WJIM CTOJIOIA).
15. Yro takoe MHUHOD, anreOpandecKkoe JONOoIHeHHE?
16. Kax npousBecTH pa3iokeHHe ONpeIeINTeNsl N0 3JIeMEHTaM CTPOKU
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i croibua?

17. Yro takoe BbIpoXkKIeHHAs (0COOCHHAsT) M HEBBIPOKICHHAS
(HeocoOeHHast) MaTPULIBI?

18. Cdopmynupyiite CBOHCTBA BEIPOKICHHON M HEBBIPOKICHHON
MaTpHil.

19. Yro Takoe mpucoeaMHEHHAs MaTpuIa?

20. Yro Ha3pBaroT 0OpaTHOW MaTpuen?

21. OmpenenuTe MOHATHUS: PAHT MATPHUIEI, Oa3UCHBIA MIHOD, CBOHCTBA
paHra MaTpHuIbl.

22. Yrto Ha3BIBAIOT CUCTEMOW JTHMHEHHBIX YPAaBHCHHUN?

23. Kaxkoii B nMeeT MaTpuuHas (JopMa CUCTEMBI JIMHEHHBIX
ypaBHEHHN?

24. Yem 0oTNMYAIOTCS OCHOBHAS U paclIMpEHHAas MaTPHUIIbI CUCTEMBI
JIMHEWHBIX YpaBHECHUN?

25. CohopmynupyiTe MOHATHS: PELIEHHE CUCTEMBI JINHEHHBIX
YpaBHEHHH, COBMECTHAsI, HECOBMECTHAsI CHCTEMBI.

26. Urto 3HAYNT PEHINTh CHUCTEMY JIMHEHHBIX ypaBHeHUH? UTo Takoe
oTpelieTIeHHast, HeOIIpeAeIeHHask CHCTEMBI?

27. Yro npencrasisieT u3 ceds Meros ['aycca peneHust CHCTEMbI
JIMHENHBIX YpaBHEHUM?

28. Yro mpencrasisieT u3 ceds meton Kpamepa pemenns cuctemsl
JIMHEHHBIX ypaBHECHUN?
Uro mpencraBisieT U3 ce0s MaTPUYHBIA METOJ| PEIIeHHUs CHUCTEMBI
JIMHEHHBIX YpaBHECHUH?

Tema 4  IlpomsBomHas ¢yHkiuu. [eomerpudeckuii, (uU3MYECKUd U
OUOJIOTMYECKHH CMBICIL.

1.Chopmynupyiite onpeseiaeHue NPOU3BOIHON QyHKIINH.

2. ChopmynupyiiTe paBuiIa HaX0XKICHUS TPOU3BOAHBIX

3. 3ammmuTe GOPMYIIBI MPOM3BOAHBIX AIEMEHTAPHBIX (PyHKIHUIL.

4. Yro HazwBatoT nuddepeHnnanom GyHKImn?

5. Uemy paBeH muddepeHnnan aprymeHTa?

6. 3anummmre GopMyny MTPHOIHKESHHOTO
(HOYHKIIMH B TOUKE

BBIYUCJICHHUA 3HAYCHUA

NJ-1 YK-1 OcymectBasieT
IIOMCK, KPUTUYECKUH aHalIu3a U
CHHTE3 HH(POPMAIINH, TPUMEHSET
CUCTEMHBIN MOAXO[ IS
pelIeHNs TOCTaBIEHHBIX 33134

Tema 5 IIpunoxeHne IPOU3BOAHON K UCCIICAOBAHHIO ()YHKITHIA
1.Copmynupyiite mpasmio Jlomuras.
2.HazoBute ycioBue Bo3pacTaHus (QyHKIUH.
3. Ha3oBure yciioBue yObIBaHUS (QYHKITUH.
4. HazoBure ycioBue 3KcTpeMyMa (yHKINH.
5. ChopmynupyiiTe aJropuT™M HaXOXKACHUS HANOOIBIIETO U
HaMMEHBIIIET0 3HaYeHUH (QyHKINM Ha OTpe3Ke.
6. ChopmynupyiiTe anroputM Hccie10BaHus QYHKIIMH HA BBITYKIOCTb.
7. ChopmynupyiiTe anropuT™M HaXOXKAECHHUS TOUEK epernda QyHKIHH.
8. Copmynupyiite 3TaIIBI IIIAHA MCCIIeI0BAaHMS (DYHKIHH

HA-1 YK-1 Ocymectsisier
MIOMCK, KPUTUYECKUI aHaIu3a U
CHHTE3 HH(POPMAIIUH, TPUMEHSET
CUCTEMHBIN IIOAXO, ISt
peuleHus IOCTABJIEHHBIX 3aa4

Tema 6 HaxoxxaeHue npou3BOJHBIX
1. Yro Ha3BIBAIOT PYHKIIMEH?
. Kak onpenenuts, Bozpacratomas uin yobIBaroniast GyHKIHs?
. Copmynupyiite TOHITHE OTpaHUYEHHAS (QYHKIIHS.
. Kakas ¢pyHKUIMs Ha3bpIBaeTCS JIEMEHTAPHOM?
. UeMy paBHBI CyMMa | IIPON3BEACHNE OECKOHEYHO MabIX (YHKIHN?
. UeMy paBeH mpeen Mpou3BEACHUS 1BYX (GyHKINH?
. CopmynupyiiTe epBBIii 3aMeUaTeIbHBIHN MTpeet.
. Uro Takoe mpuparieHne apryMenTa, nprupamnieane GyHKIuu?
[IpowsutrocTpupoBaTh ¢ MOMOLIBIO PUCYHKA (TpadUuecKH).
9. OmpenenuTe 00J1aCTh ONpEENICHNS ¥ 00J1aCTh 3HAYSHUH (DYHKIUH.
10. Chopmynupyiite Teopemy Beliepiurpacca o GpyHKINH, HETPEPHIBHOM
Ha OTpe3Ke.
11. Yro Takoe apryMeHT U 3Ha4eHHe QYHKIHHU, rpapuK QyHKINHA?
12. Kakasi ¢pyHKuMs Ha3pIBaeTCsi MOHOTOHHOM?

0 3N LW

WA-1 YK-1 Ocymectsisier
MOMCK, KpUTHYESCKUH aHAN3a 1
CHHTE3 HH(POPMAINH, PUMEHSET
CHUCTEMHBIH MOJIXO]T ISt
peLIeHUsI OCTABJICHHBIX 33/1a4
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13. Kak HaiiTi yHKIMIO, 00paTHYIO TaHHOM?

14. Yro Ha3bIBAIOT IpeAeIoM (QYHKIMH B HEKOTOPOH TouKe?

15. Yemy paBHBI IpON3BEICHHUS OECKOHEYHO MaIoOi (YHKIIMH HA YUCIIO U
Ha OTPaHWYCHHYIO (PyHKIHIO?

16. Uemy paBeH npezen npon3BeeHns (yHKIUN Ha TOCTOSTHHBIN
MHOXXUTETH?

17. ChopmynupyiiTe BTOpoi 3aMedaTeNTbHBIHN Mpees P X— 0.

18. OmpenenmuTh HENPEPHIBHOCTD (PYHKIMH Yepe3 MpHpaIieHue.

19. Kaknmu 6yzyT cymMMa, IpOU3BECHHE M YaCTHOE HETIPEPBIBHBIX
hyHKIHIA?

20. OnpenenuTs OrpaHNYEHHOCTS JUIS HEMIPEPHIBHON Ha OTPE3Ke
¢$yHKIHIH.

21. Ilepeuncnure cnocoObl 3aaHusl (HyHKIUH.

22. Kakast pyHKIUMS Ha3bIBACTCSl CTPOTO MOHOTOHHOW?

23. Kakas QpyHKIMS Ha3bIBAaeTCS CI0XKHON?

24. Kakyto (yHKIHIO Ha3bIBatOT OECKOHEYHO OOJIbIION?

25. Ecnu o - GeckoHeYHO Mauiasi, To Kakoii Oyzaer pynkuus 1/0?

26. Yemy paBeH Mpejiell 4aCTHOTO ABYX (QYHKIMNA?

27. ChopmynupyiiTe BTOpoit 3aMedaTeNbHbBIH npenert mpu X—0.

28. Uto Ha3BIBAIOT TOYKAMHU pa3pbiBa QyHKIHNA?

29. Korna HempepsIBHA CIIOXKHAS () YHKITHS?

30. Chopmynupyiite Teopemy bonprnano-Komu st HenpepbIBHOH Ha
OTpe3Ke QYHKIIHH.

31. Kak onpenenuTh 4eTHOCTh  HEYETHOCTH (D)YHKIIHN?

32. Kak onpenenuTs nepuoJuuHOCTh QYHKIHUU?

33. YTo Ha3bIBAETCSl OKPECTHOCTHIO C LIEHTPOM B TOUKE Xo M PAANYCOM €7

34. Kakyro (yHKIHIO Ha3bIBAIOT OCCKOHEYHO MAaJIOi?

35.Yemy paBeH mpejiesl CyMMBI (pa3HOCTH) ABYX QyHKuumit?

7. Tema 7 Heomnpenenennsiit naterpai. CoiictBa. MeTo sl HHTETPHPOBAHUS NA-1 YK-1 Ocymectniser
1.Yro Ha3pIBalOT nepBooOpasHol QyHKIMU? IIOMCK, KPUTUYECKUH aHalIu3a U
2. YTo Ha3bIBAIOT HEONIPEIENICHHBIM HHTETPANIOM (QYHKIHH? CHHTE3 HH(POPMAIIUH, IPUMEHSET
4. Kakue cBoiicTBa HEOMPEAEIEHHOTO UHTETPaIa BhI 3HaeTe? CHUCTEMHBIN TIOJIXO/T JIJIst
5. Kakue MeTopl MHTEIPUPOBAHMS BB 3HaeTe? peLIeHus TOCTAaBICHHBIX 33/1a4
6. Kakne ¢popMyIpl B3 TaOJIMIIBI HHTETPUPOBAHMS BB 3HaeTe?

8. Tema 8 Mertoj MoACTaHOBKY B HEONPEAEIEHHOM HHTErpaje WA-1 YK-1 Ocymectsisier
1.Yro Ha3BIBarOT IEpBOOOpA3HON (PYHKIUHU? MIOUCK, KPUTUYECKUI aHaIu3a U
2. YTo Ha3BIBAIOT HEONPEICICHHBIM HHTETPAJIOM (QYHKIIHHU? CHHTE3 HH(POPMAIINH, TPUMEHSET
4. Kakue cBOMCTBa HEONPEAEIEHHOTO NHTETpalla Bbl 3HaeTe? CUCTEMHBIN MOAXO[ IS
5. Kakue MeTo s MHTETpUPOBAHUS BbI 3HaeTe? pelIeHus TOCTAaBICHHBIX 33124
6. Kakue ¢popMyJibl M3 TaOJIMIIBI MHTEIPUPOBAHMUS BbI 3HaeTe?

9. Tema 9 MeTos MHTETPUPOBAHUS IO YACTSIM B HEONPE/ICIIEHHOM UHTETpaie NA-1 YK-1 Ocymectsiser
1. Kakne MeTo/1pl HHTETPUPOBAHUS BB 3HAaETE? IIOMCK, KPUTUYECKUH aHAlIn3a U
2. Kakue GpopmyIibl U3 TaOIHIIBI HHTETPUPOBAHUS BbI 3HaeTe? CHUHTE3 HH(POPMALIUH, IPUMEHSICT
3. UYem omiM4aeTcs METOA HMHTETPHUPOBAHMSA IO YacTsIM B CHUCTEMHBIN MOAXO IS

HEOIPeIeICHHOM MHTErpajie OT paHee H3yYeHHBIX METO/IOB pelIeH s TOCTAaBICHHBIX 33134

10. Tema 10 OnpeneneHHblii nHTErpan. MeTo/ bl HHTErPUPOBAHHUS NA-1 YK-1 Ocymectsiser
1.Yto Ha3bIBalOT KPUBOIMHENHOM Tpanenuei? MOUCK, KPUTUUECKUH aHANIN3a U
2.Yto Ha3bIBAIOT ONPEEICHHBIM HHTErpaIoM? CHHTE3 HH(POPMAINH, TPUMEHSET
3. ITo kakoii opMyJie BEIYHCISIETCS OIIPEAEICHHbII HHTerpan? CUCTEMHBIN MOAXO[ IS
4. Ilepeuncnure CBONCTBA ONPENEIEHHOIO HHTErpaa. PpelIeHNs] TOCTaBIEHHBIX 33124
5. Ilepeuncnoure u oXapakTepusyiWTe METOAbl HHTEIPUPOBAHUS B

OIpEIeNIEHHOM HHTErpaie.
11. Tema 11 [IpunoxxeHue OINpeneIeHHOT0 HHTETpaia K BBIYUCICHHIO NA-1 YK-1 Ocymecrsusier

IJIOMIAIeH TUIOCKHUX (PUTYP
1.Yro mpou3oiaeT, eciau MOMEHATh MECTAMH IPeAeIIbl HHTETPUPOBAHNSA?
2. Uto npou3oiieT, eciiu OTPe30K HHTErpUpOBaHus [a,b] pa3OuTh Ha Be
4acTH TOYKOH c?
3. Ecnn mossiHTerpanibHas QYHKIMS Ha OTpe3ke [a,b] He MeHsIeT 3HaK, TO

IIOMCK, KPUTUYECKUI aHanu3a u
CHHTE3 HHPOPMALIUH, IPUMEHSET
CUCTEMHBIN NIOAXO IS
pEeLIeHUs IOCTAaBJIEHHBIX 3a7a4
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KaKoi 3HaK UMeeT UHTerpan?

4.Chopmynupyiite popmyity Herorona — JleiiOnuna.

5. Kak BeramcnuTh miomans QUrypsl, 3aKIF04eHHON MEXIy rpadukaMu
JIBYX (DYHKITHH?

12. Tema 12 HaxoxneHne MHTETPaioB NA-1 YK-1 Ocymectsisier
1. Cdopmynupyiite noOHATHE IEPBOOOPA3HON HYHKINH. MTOWCK, KPUTHIECKUH aHAIHN3a U
2. CdopmynupyiTe MOHATHE HEONIPEISIEHHOTO HHTETpaa. CHHTE3 HHPOPMALUH, IPUMEHSIET
3. HazoBute cBoiicTBa HEOIPEIEICHHOTO HHTETPaA. CHUCTEMHBIN MOAXO0T IS
4. Kakme  MeTombl  NPUMEHSIOTCA A WHTETPUPOBAHMSA B | PELICHUS MOCTABICHHBIX 3a/1a4
HEOIIpeIeICHHOM HHTeTpaje?

5. CdopmynupyiiTe HOHATHE ONPEIeICHHOTO HHTErpaa.

6. HasoBure cBoiicTBa ONpeeICHHOTO HHTErpaa.

7. B dem 3akirouaeTcsi FreOMETPUYECKHI CMBICI UHTETpaja’?

8. B uem 3akimrouaercst GU3NUECKHIA CMBICIT UHTETpaja?

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

10. Kak mpumeHsieTcs MHTETpan Ui BBIYMCICHHS IUIOMAAEH IUTOCKUX
uryp?
Kak mnpumeHnsiercss WHTErpanm Iyl BBIYMCICHHS OOBEMOB Tell
BpalleHus?

13. Tema 13 JluckperHas cay4aiiHas BeITMYNHA, €€ YUCIOBEIC XapaKTePUCTHKH WJ-1 OIIK-1 Pewaet TunoBeie
1.Kakas BenMumHa Ha3bIBAETCS CIIy4alHON? 3aauu podeccHoHaIEHON
2. Kakas BennuvHa Ha3bIBa€TCA JUCKPETHOM? JIeATEJIbHOCTH HA OCHOBE 3HAHUU
3. Kakas BennuuHa Ha3bIBa€TCS HEMPEPHIBHON? OCHOBHBIX 3aKOHOB
4. Yo Ha3bIBAIOT 3aKOHOM paclpe/IesIeHHs ClIy4aifHONH BeJINYUHBI? MaTeMaTHYECKUX,

5. B xakoM Bue 3a7jaeTcsl 3aKOH paclpeieseHUs CIydaitHON BeTUUNHBI? €CTECTBEHHOHAYUYHBIX
6. UTto Ha3BIBAIOT MaTEMAaTUYECKUM OXKHUJIAHHEM AUCKPETHOM CirydaitHON JUACLMIUIMH C IPUMEHEHUEM
BEJTHYUHBI? nH(OpMaLMOHHO-
7. Kakumu cBolicTBaMu 00J1a1aeT MaTEMaTHIECKOE OXKUIAHHE KOMMYHUKAI[HOHHBIX
CIy4ailHOW BEIMYUHBI? TEXHOJIOTUI
8. UTo Ha3bIBAIOT AUCIEPCUEN TUCKPETHON CIy4aiiHON BEIMYMHBI?
9. Kakumu cBoiicTBaMu 001a1aeT TUCTICPCHS CITyJalHON BETHYUHBI?
10. Harmmure dopMyiy It HaXOXKICHUSI CPEIHET0 KBaApaTHYECKOTO
OTKJIOHEHHUSI IUCKPETHOM CIIy4aiiHOM BEJIMYUHbI
14. Tema 14 HenpepsiBHas ciydaiiHas BenmumumHa, e€ uwmcinoBele | WJI-1 OIIK-1 Pemraer TumoBkie
XapakTepuUCcTHKH. HopMasbHBIHM 3aK0H pacnpeeneHus 3aa4u podeccHoHAIBHON
1.Kakas ciydaiiHast BeIHMYMHA SBISIETCS HEMIPEPBIBHOM? JIESITeTTHHOCTH Ha OCHOBE 3HAHUI
2. Yto Ha3BIBAIOT HHTETPAILHON (YHKIIUEH pacipee/ieHuUsI OCHOBHBIX 3aKOHOB
HEeMPEePHIBHON CITyYaifHON BETHMYUHBI? MaTEMAaTUYECKUX,
3. Yto Ha3bIBaIOT quddepeHInaabHoi GyHKIUeH pacipeaeieHus €CTECTBEHHOHAYUHBIX
HETIPEPHIBHOM CIIy4aifHOW BETMIHHBI? JUACLMIUIAH C IPUMEHEHUEM
4. Harmmmmre GopMyIty HaXoKI€HHUS MaTeMaTHYECKOTO OXKUIaHUs nH(pOPMaIMOHHO-
HENPEPLIBHON CIy4alHOW BEIMYHHBL. KOMMYHUKAI[OHHBIX
5. Hanmmmre hopmyiry HaX0XISHUS TUCIIEPCHH HETIPEPHIBHON TEXHOJIOTHI
CIy4ailHOW BEIUYUHBL.
6. Hannmmre opmyity cBsi3u HHTErpaibHOU U quddepeHnnansHoi
(yHKIMH pacTipeieIeHns] HeTIPEPhIBHOM CITy4aifHON BETMYHHBL.
7. Hammummre ¢hopMyIry HOpMAIILHOTO 3aKOHA pacTpeIeICHUS
HETPEPHIBHOM CITy4ailHOM BEJIMUUHBI.
8. Harmmmme hopMyy HaX0KICHNS BEPOSTHOCTH TOTIATaHUS
CIy4allHO! BEIMYMHBI B 3alaHHbII UHTEPBAJL.
9. Hanmmmte gopmMyiry mpaBuia TPEX CHUTM.
15. Tema 15 Brruucnenne XxapakTepHUCTHK CIyIalHBIX BEJTMINH NJ-1 OIIK-1 PemraeT TunoBbIe

1. Tlonsrue ciry4yaliHOTO COOBITHS.

2. Bunel ciryqaiiHBIX COOBITHIA.

3. Kiaccuyeckoe ompezeneHHe BEPOSTHOCTH CIIy4alHOTO COOBITHSL.
CBolicTBa BEpOSTHOCTH.

4. Tlonstne oTHOCHTENFHOM 4YacTOThl. CTaTHCTHYECKOE ONpeesieHue

337241 Npo(hecCHoHaTbLHOM
JIeSITEJIbHOCTH Ha OCHOBE 3HAHWH
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCcKHX,
€CTECTBEHHOHAYYHbIX
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BeposATHOCTH. CBOMCTBO yCTOIUMBOCTH.

5. Tlomsatne cyMmbl ciy4allHbIX coObITHH. Teopema O BEpOSTHOCTH

CYMMBI HECOBMECTHBIX COOBITHH.

[omHas rpynma cobeiTuii. Teopema.

[IpoTtuBomnonoxusie coObTHsA. Teopema.

8. HesaBucumpie coObiTus. TeopemMa o BepOSATHOCTH IIPOWU3BEICHHS
HE3aBHCUMBIX COOBITHH.

9. BepostHOCTs TOSBIEHUS XOTS OBl omHOTO COOBITHA. Teopema.
YacTHbll ciydaid.

10. 3aBucumble CcOOBITHSA. YCIOBHas BEpPOSATHOCTb. Teopema O
BEPOSITHOCTH TIPOU3BE/ICHHS 3aBUCUMBIX COOBITHIH.

11. dopmyna nosHOI BEPOSTHOCTH.

12. BeposrtHoctu runotes. @opmyiiel baiieca.

13. KombuHaropuka. Pazmemienus 6e3 nmosropenuii. [Ipumepsr.

14. TlepectanoBku 0e3 moBTOpeHMIA. [IpuMepHI.

15. Coueranus 6e3 moBTopenuii. [Ipumepsr.

16. Pasmemienus c noBropeHusiMu. [Ipumepst.

17. Coderanns ¢ noBTopeHHAMH. [Ipumepsl.

18. TloBtopHbie ucnbITanus. Popmyna bepHymm

~No

JUCLUILIMH C IPUMEHEHHUEM
nH(pOPMaLMOHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTH

16. Tema 16 Bapuannonnsie psagsl pacupenencaue. [loka3zaTenn BapHannu.
I'padpuueckoe nzobpakeHmne

1. U3 kakux yacteil COCTOMT BapuallMOHHBIHN psa?

2. Kakue mokasarenu Bapualiu Bbl 3HaeTe?

3. OxapakTepu3yiTe MOHSATHE BapUAHT.

4. OnuumTe NOJIUIOH UM TUCTOTPaMMYy 4acToT.

5. Onpenenute MOHATHE YACTOTA.

HJI-1 OIIK-1 Pemaer TumoBsie
3aauu podeccHoHaIEHON
JISATEIIPHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTEeCTBEHHOHAYYHBIX
JUCIUIUIMH C IPUMEHEHUEM
nH(OpMaLMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

17. | Tema 17 T'eHepanpHas COBOKYMHOCTh. Brioopka. JIMCKpEeTHBIN 1
WHTEPBAIBHBIIN PSIbI pacTIpeieIeHNs

1.YT0 Ha3bIBalOT reHepaabHON COBOKYIHOCTBIO?

2. Yro Takoe BeIOOpKA?

3. Kakue cBoiicTBa BEIOOpPKH BBI 3HacTe?

4. Kakoii psia pacipeneneHus Ha3bIBalOT JUCKPETHBIM?

5. Kakoii psin pactipeenieHus: Ha3bIBalOT HHTEPBATBHBIM?

6. Kak npousBecTy rpyIIupOBKY BEIOOPKH B HHTEPBAIBHBINA PS?

HJI-1 OIIK-1 Pemaer TumoBsie
3aauu podeccuoHaIsHON
JIeATSIIBHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKHX,
€CTECTBEHHOHAYYHBIX
JIUCITUTUIMH C TIPUMEHEHUEM
nH(OpMaLMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHUI

18. Tema 18 MToroBoe TecTupoBaHue

NJ-1 OIIK-1 PemaeT TUoBsie
3a1a4u npodeccuoHaIbHOI
JIEeSITETHHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTECTBEHHOHAYYHBIX
JUCUUIUIMH C IPUMEHEHUEM
UH(POPMAIHOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH

Kputepun oreHku oTBeTa MOBOISATCS O CBEACHHS OOydalOUIUXCS B Hadalle 3aHSITHIA.
Onenka o0bsiBIsIETCS] 00YYarOIIEeMYCsl HEMOCPEICTBEHHO MOCJIE YCTHOI'O OTBETA.

IIxana Kpurepuu oueHuBanus
Ornenka 5 - 00yJaroIUics TIOJTHO YCBOWJI YY€OHBIH MaTepuan,
(oTm4HO) - TOKa3bIBACT 3HAHUE OCHOBHBIX MMOHATHH TEMBI, TPAMOTHO TTOJIB3yETCs] TEPMUHOJIOTHEH;

ONHUCaHUsl SBJIICHUM U MPOIIECCOB;

- MpOSBIIIET YMEHHE aHANIM3HPOBaTh W 0000mars HHOOPMAIMIO, HABBIKH CBSI3HOTO

- IEMOHCTPUPYET YMEHHWE M3jaraTh Y4eOHBI MaTepual B ONpeAelIeHHOW JIOTHYECKOM
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MOCJIEI0BATENbHOCTH;
- TIOKa3blBA€T YMEHHUE WJUIIOCTPUPOBATh TEOPETHUUECKUE TMOJOXKEHHUSI KOHKPETHBIMU
IpUMepaMu;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTH M YCTOMIHUBOCTH 3HAHWM, YMEHUH U HABBIKOB,

- MOTYT OBITh [OITYIICHB ONHA—IBE HETOYHOCTH MPH OCBEIICHHH BTOPOCTEIICHHBIX

BOIIPOCOB
Orenka 4 OTBET YAOBIETBOPSET B OCHOBHOM TPEOOBaHHSIM Ha OLEHKY «5», HO MPU ITOM UMEET MECTO
(xopom10) OJTMH M3 HEJIOCTATKOB:

- B YCBOCHHH Y4YeOHOTO MaTepHualia JONYIICHB HEOONBIINE MPOoOesl, He HMCKa3WBIINE
colepkaHue OTBETa;
- B M3JIO)KEHUH MaTepHaJia JIOMyIIeHbl He3HAUYUTENIbHbIE HETOYHOCTH

OHCHKa 3 - HETIOJIHO WJIM HETOCJIEA0BATCIbHO PACKPLITO COACPIKAHUEC MAaT€pUaja, HO OKa3aHO 06Iuee
(yIlOBHeTBOpI/ITeJ'ILHO) NOHMMAaHUE BONpOCa U MPOACMOHCTPUPOBAHbI YMCHHA, AJOCTATOYHBIC IJIA JIalbHEHUIIero
YCBOCHU MaTepuralia,

- UMCJIMCH 3aTPYyAHCHUSA WUJIA JOIMYHICHBI OIINOKHU B OIpCACIICHNU HOHHTHﬁ, HCIIOJIb30BaHUNU
TCPMHHOJIOTHUH, OIMUCAHUN SBJIICHUN U MMpOLECCOB, HCIPABJIICHHBIC IMOCJIC HABOAAIMNX

BOTIPOCOB;
- BBIIBJICHA HENOCTAaTOYHAs c(hOpMHPOBaHHOCTh 3HAHWH, YMEHHA W HAaBBHIKOB,
oOydJaronIuiicss He MOXKET IPUMEHHUTH TCOPHIO B HOBOW CUTYallUH
Orenka 2 - HE PaCKpPHITO OCHOBHOE CONIEpKaHNE YIeOHOTO MaTepHaa;
(HEyIOBIIETBOPHUTENHHO) | - OOHApY)KEHO HE3HAHHWE WIM HENMOHUMaHWEe OONbIIeH WM Haubojee BaKHOH 4YacTH

y4eOHOTO MaTepHara,

- JOMYIICHBl OMMOKN B OIPEISIICHNH MOHATHH, MPU HCIOIB30BAHUU TEPMUHOJIOTHH, B
ONMHMCAaHUU SIBICHUH M TMPOIECCOB, PEIIEHUU 3a7ad, KOTOpble HE UCIPAaBICHBI MOCIE
HECKOJIbKMX HAaBOJSIIUX BOIIPOCOB;

- He c(OpPMHUPOBAHBI KOMIICTCHI[UM, OTCYTCTBYIOT COOTBETCTBYIOIIWMC 3HAHWS, YMCHHUSA U
HABBIKH

4.1.2 OT4eT MO NPAKTHYECKOMY 3aHATHIO

OTtyer 110 IMPAKTUYCCKOMY 3aHATHUIO HCIIOJB3YCTCA JId OLCHKH KadueCTBa OCBOCHUA
00yJaronMMcsi OCHOBHOM TpodeccroHanbHONW 00pa30BaTENIbHONW MPOTPaMMBI 10 OTAEIBEHBIM
TEMaM JUCHUITIIINHBI. OTtuyer OLICHUBACTCA OHGHKOﬁ «OTIIMYHO», «XOpOo1I0»,
«yJIOBJIETBOPUTEIHLHO» UM «HEYI0BIETBOPUTEIHHO.

OT4eT Mo MpakTUUECKoi paboTe MPEACTABISAETCS B BUJIE MUChbMEHHOM paOOTHI MU B BUJIE
daiina, conepXkaliero pemeH’ue pacCMOTPEHHBIX Ha 3aHATHM NPUMEPOB U  BBIIOJHEHHE
yIpaKHEHUH [T CAMOCTOSTEIIbHOM PaOOTHI.

ConeprxaHue oT4eTa U KpUTEPUU OLIEHKH OTBETa JIOBOZSATCA /10 CBEACHUS 00Yy4aroluxcs
B Hagase 3aHATHi OneHka o0BsIBIsETCS. 00yJaroImeMycsl HEIOCPEICTBEHHO MOCIIE CIauH OTUeTa.

IIkana Kpurtepnu oneHnBanus
Orenka 5 - U3JIOKEHHE MaTepHala JIOTHYHO, TPAMOTHO;
(oTnM4HO) - cBOOOTHOE BIIAJICHHE TEPMHHOJIOTHEH;
- YMCHHUEC BBICKA3bIBATh U 000CHOBAaTL CBOH CYXJACHUA TIPU OTBETEC HAa KOHTPOJIbHBLIC
BOTIPOCHI;

- YMCHHEC OIIUCBhIBATh 3dKOHBI, SABJICHUS U IIPOLICCCHI;
- YMEHHE TPOBOAWTH U OLICHMUBATH PE3YyJIbTAThI I/IBMCpCHI/Iﬁ

Orenka 4 - U3JI0KEHUE MaTepHaa JIOTHYHO, TPAMOTHO;

(xopormio) - cBOOOTHOE BJIJICHHE TEPMHHOJIOTHUEIH;

- OCO3HAHHOE MPUMEHEHUE TEOPETUUECKUX 3HAHUM Ui ONUCAHUS 3aKOHOB, SIBJICHHM U
MPOIIECCOB, MPOBEICHUS M OILCHUBAHUS PE3YJIbTATOB HU3MEPEHHM, HO COJEPXKAHUE U
(hopma 0TBETa UMEIOT OT/IENbHBIE HETOYHOCTH

Ornenka 3 - I3JIOKEHHUE MaTepraja HEeTOJHO, HeTTOCIIEI0BATEIHHO;
(YIOBIIETBOPUTENHHO) - HETOYHOCTH B OIIPEEJICHUH MOHATUM, B MPUMEHEHUM 3HAHUHN JJI ONKCaHUs 3aKOHOB,
HBHGHI/Iﬁ nu HpOHeCCOB, pemeHI/m KOHerTHBIX 3aja4, HpOBe)IeHI/IH U OILICHUBAHUA
pe3yJbTaTOB U3MEPEHUIA;
- 3aTPYyIHEHUS B 000OCHOBAHUH CBOUX CYXKICHHUH;
- 00HAPY)KMBACTCS HEJOCTATOYHO TIIYOOKOE MOHMMAHHE H3YYCHHOI0 MaTepraia

Orenka 2 - OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHUH;
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(Hey[lOBJ'ICTBOpI/ITCJ'H)HO) - JA0NYIICHBI OIIMOKU B OIMpCACIICHNN MOHATUA M OIUCAHUU 3aKOHOB H apoueccosB,

HCKAXXECH WX CMBICI, HE PCIICHBI 3a/1a4d, HE MPAaBUIBHO OIICHUBAKOTCS PE3yJIbTATHI
U3MEPEHUN;

- HEe3HaHHWE OCHOBHOTO MaTepHalia yaieOHOW mporpaMMBl, JOMYCKalOTCs TpyObie OMUOKH
B U3JI0KCHUHU

HN-1 OIIK-1 Pemaet TUNOBBIE 321a44 TPO(eCCHOHAIBHOM 1eATeJIbHOCTH HA
OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTE€MATHYECKHUX, €CTeCTBEHHOHAYYHbIX
AMCUMILIMH C IPUMEHeHneM HH(OPMALMOHHO-KOMMYHHKAIUOHHBIX TEXHOJIOT U

Tema 1 «Marpunbl. JledicTBUS HAX HUMID)

IIpakTuyeckoe 3a1aHue:
Bpruucianrn:

1. 5A
2.2B

3. 5A+B:;

4. A-

2 B;

5. A*B

ccmm A= [+ 2;B= 0 -
3 4 1 2

1. Boruucnuts matpuny C = 5SA — B, rae
3 -1 -1 2 B -5 -2 0
Lo 4 1) " |-2 1 5
2. Hansl matpunel A u B, nHaittu matpuny C = A - B.
1 2 O
1 2 -1
= , B=-1 -3 0
31 0
1 4 1
10 -8 -0,3 -0,7
A= , B=
7 -3 12 31
. 1 2

L a2 A
3. Haiitu A“, roe 3 4

Bomnpocsl 1 3a1aHuA JI1 KOHTPOJISI 3HAHU I

ONoGaR~WN

1. Cdopmynupyiite onpeaeneHue MaTPUILbL, €€ pa3Mep U dJIEMEHTEHI.
Kak Ha3bpIBaIOT AUaroHaay MaTpPHUIbI?
Kakue MaTpuiipl Ha3bIBalOT paBHBIMU?
Urto Takoe KBagpaTHas, TUaroHajbHasl, eAMHUYHA MaTPUIbI?
UTto Takoe TpeyrojibHasi U HyJeBas MaTPUIbI?
Yto Takoe BEKTOP-CTOJIOEI], BEKTOP-CTPOKa?
Kaxk onpenensiercs matpuna 1-ro nopsiika, TpaHCIOHUPOBAHHASI MaTpuLia?
Kax mpousBecTy ciokeHrne MaTpUIl U YMHOKEHHUE MaTPHUIIbI HA YUCI0?

Kak naiitu npousBenenue 2-x mMatpun??
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Tema 2 «®opmyabl Kpamepa. Metoa I'aycca»

IIpakTnyeckoe 3axanue 1: PemmTh cucTeMbl JIMHEHHBIX YPAaBHEHUI
DTaIbl BBIITOJIHEHNS 3adaHusd:

1. Meronowm l"aycca:
2. Meronom Kpamepa

1.1.

dx = x +dr, =15,
3m x4 =8,

—dx tx, tr, =0

1.3.

dx =3x,+3x, =0,
2y -r+x =2,

Btx, tr =0

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

dn-x+dr, =11

1.2.
Ay —x-x =3,
-n+in-x=-3

— K=k +3x, =2

14,
nt+x—x =0
=X+ =4,

—xtrtr =2

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

dr+x,+dr, =-2.

Bomnpochl 1 3a1aHus 1)1 KOHTPOJIsI 3HAHHU.

ypaBHEHHI?

1. UTo Ha3BIBAIOT CUCTEMOM JIMHEHHBIX YPABHEHHI?

2. Kakoii Bun umeer MatpuyHast popMa CUCTEMBI JIMHEHHBIX ypaBHEHUH?

3. Uem oTIMYAIOTCS OCHOBHAS M pacIIMpeHHasi MAaTPHUIbl CUCTEMBI JIMHEHHBIX

4, ChopmynupyiiTe TOHSITHS: PEIICHUE CUCTEMbI JTMHEHHBIX YPAaBHEHUI,
COBMECTHAsl, HECOBMECTHAsI CUCTEMBI.

S, UTo 3HaYUT pEMIUTh CUCTEMY JIMHEWHBIX ypaBHEeHUI? UTO Takoe onpeeneHHas,
HEollpeieNIEHHAas! CHCTEMBI?

6. Uro npencrasisiet u3 ceds merox ['aycca pemeHus: CUCTeMbI JIMHEHHBIX

ypaBHEHHI?

UYro npencrasnsger u3 cedst meroa Kpamepa pemieHns cuctemMbl TMHEHHBIX ypaBHEHUN?

Tema 3 «®@opmyasl Kpamepa. Mertoa I'aycca»

IIpakTHyeckoe 3aganue 1: Bapuanr 1

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

3X+4y =11
a) Sy +6z2=28
X +2z=7

S5X—-2y+z=-1

0) 12Xx+y+2z2=6

X—3y—-z=-5
Bapuanr 2

1. Pemuth cuctemsl TMHEHHBIX ypaBHeHHH 110 popmynam Kpamepa n merogom ["aycca:
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3X+2y+z=5 3X+3y+2z=-1
a)s X+ y—-z=0 0) {2x+y-z=3
4x —y+52=3 X—2y—-3z=4

Bonpocs! n 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.

. Chopmynupyiite onpeaeaeHue MaTpHIlbl, €€ pa3Mep U 3JIEMEHTHI.

. Kak Ha3bIBaloT AuaroHanu mMaTpuibl?

. Kakue MaTpu1iel Ha3pIBatOT paBHBIMU?

. Uto Takoe KBaapaTHas, 1MaroHaiabHasl, €AMHUYHAS MaTPULbI?

. Uto Takoe TpeyrosibHasi U HyjeBas MaTpULbl?

. Uto Takoe BeKTOp-cTO0eI], BEKTOP-CTpOKa?

. Kak onpenensercst matpuna 1-ro nopsijka, TpaHCIOHUPOBaHHAs MaTpuLa?

. Kak npousBectu cioxxeHue MaTpull 1 yMHOKEHHE MAaTPULbl HA YUCIIO?

. Kak naiitu npousBenenue 2-x matpun?

0.  Kakue BbI 3HaeTe 3J1eMEHTapHbIe IpeoOpa3oBaHus MaTpuLl?

11. Kaxk Bbranciuth onpeaenurens kBajapatHoi matpuilsl (1, 2, 3 mopsiaka)?

12. Cdopmynupyiite npaBuiIo TPEYTroJIbHUKA ISl BBIYUCICHUS ONIpeienuTens 3
HOpsAJIKA.

13.  Hasosure cBoiictBa onpeaeauress(1-3).

14. HazoBuTe cBoiicTBa onpenenutens (¢ 4-To, KpOME pa3IOKEHUS M0 dJIEMEHTaM
CTPOKH WJIH CTOJIOIA).

15.  Yro Takoe MHHOD, anredpandeckoe JOMOIHEHNE?

16.  Kak npousBecTH pa3iioKeHHe ONPEAETUTENS 10 IEMEHTaM CTPOKH UJIH cToJ01a?

17.  UYro Takoe BbIpOXkaAeHHAs (0COOEHHAs) M HEBBIPOXKACHHAs (HEOCOOEHHas)
MaTpuIlbl?

18.  CdopmynupyiiTe CBOICTBA BRIPOXKJACHHOW U HEBBIPOXKICHHON MaTpPHII.

19. Yo Takoe npucoeauHeHHast MaTpua?

20.  Yro Ha3pIBalOT 0OpaTHON MaTpHUIIEH?

21.  OmnpeznenuTe NOHATHUS: paHT MaTPUIIbI, 0A3UCHBII MUHOp, CBOICTBA paHra
MaTpHIIBIL.

22. Yo Ha3BIBAIOT CUCTEMOM JIMHENHBIX YPABHEHUN?

23. Kakoii Bug umeer MmaTpuyHasi popMa CUCTEMBbI IMHEHHBIX YpaBHEHHM?

P OO ~NO OIS, WN PR

HN-1 YK-1 OcymecTBisieT NOMCK, KpUTHYECKHUH aHAJIN3a M CHHTE3 HH(POpMaLIMH,
NPHUMEHsIeT CHCTEMHBIH MOAXO0/ IJIsl pellleHUs] MOCTaBJICHHBIX 32124

Tema 4 «IIpousBonHas GyHKINW)

IIpakTnyeckoe 3aganue 1: caMOCTOSTENBHO BBIITOJIHUTE 3aJaHMsI 110 UCIIOIb30BaHUIO
dbopmyn u mpaBmi qudPepeHpoBanms, a Takke GopMysIbl TPUOTUKEHHOTO BEIYUCIICHUS
3HaueHusl (YHKIIUU B TOUKE C MOMOIIKI0 quddhepeHnnana.

Dranbl BHIOJHEHUS 3aJaHUs:

|. Haittu npousBonyto u auddepenunan GyHKIun:

1) y=2*-03°+3  2) y:%x14—§x6+x2’3
3) yZZW—3E\'/?+2x 4) y=4x5+%—1

3 1 2 10
5))}:__2/;"‘ 6)y:—3+—5—3\/;
X X X
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Il . HaiiTu npon3BOAHYIO CyMMBI U Pa3HOCTH (DYHKIIHIA:

)y=2e*+4 2) y =sinx + Inx
3) y = 3cosx — 5x 4 y=2*+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5
7)y =2Inx — e* + X2 8) y = 2c0sx + 3sinx
9)yzex—x3 10)y:Inx+2X
11) y=5"-x° 12) ¥ =Sin x+2c0sx - 3x
I11. HaiiTit mpon3BOAHYIO IPOU3BEICHHUS U YaCTHOTO (PYHKITHIL:
1)y:xf’lnx 2)yzsinxx3
y= X _ 5x+3
3) 2x° -3 4) 2x?

IV. HaiiTu npon3BoAHYIO CIOXKHONW QyHKIUU:
1) Y= (2x* -3)° 2) y = (sin x —cos x)’

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

7)Y= cos® 3x g) ¥ = 2'9 ¢ xsin 2x
_arcsin x
9) ¥ = 5% — x’tg2x 10) arctgv/x® -1

V Haiitu npubamkeHHOe 3HaueHHe:

1) sin 46° 2) V25,02

3) tg46° 4) 3\} 8121

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

f(x):1x3—5x2+x—1 npu  x=0,01
6) 2

Bonpocel 1 3a1aHUA I KOHTPOJISl 3HAHUH.

1.Chopmynupyiite onpeaeneHne Mpou3BOTHON (PYHKITUH.

2. Copmynupyiite mpaBuiIa HaX0KACHUS TPOU3BOIHBIX

3. 3anumute GopMyIIbl TPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIUH.

4. Yro HazpiBaoT Auddepennnanom GyHKuu?

5. Yemy paBen auddepennnan aprymenra’?

6. 3anumute Gopmyny NpUOIMKEHHOTO BHIYMCIICHUS 3HAUCHUS (PYHKIIMH B TOUKE.

Tema S «IIpuioxxenue NpoU3BOAHOM K HcCIeI0BAHUIO QyHKIMID)

IIpakTuyeckoe 3axanue 1: caMOCTOATENBHO BBITOJHUTE 3a1aHUS
Ortanbl BBIIIOJIHEHUS 3aaHHI;

27



|. Beruncnuts npezensl, ucnob3ys npaBuiio Jlonurans:

e’ -1 . _Inx
L |!£T0] sin X £ Ilmx——l
cosx —1 . x> -4
2 I!m sin x 8 |!£El X2 —3x+2
> I'EQ : x++24x > I'ﬂ:‘ 1:2
e’ —e . 2-1+In2
N I!T x? -1 10 I!mx sinJ;n
X3 _8 ) x _
> |!£T21 x? —4 1. I!m eIn xe
. sin x . cosx-—-1
> I!m cosx —e” 2 ILO e’ -1
Il. HccnenoBath PyHKINIO U TOCTPOUTH €€ rpaduk
1) y:%x4 —gxz
yy=e”
3
3= foz

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

Bonpocs! u 3aganus 1Jisi KOHTPOJIsS 3HAHUIA.

1.Copmynupyiite npasuiuo Jlonurans.

2.Ha3oBure ycnoBue Bo3pacTaHUs! PyHKIIMH.

3. HazoBure ycrnoBue yObIBaHUS (QYHKIIHU.

4. HazoBure ycioBue 3kcTpeMyMa (yHKIUY.

5. ChopmynupyiiTe anropuT™M HaxXOXKAECHUS HAMOOIbIIEr0 U HAUMEHBIIETO 3HaYeHUH
(GYHKIIMM Ha OTpe3Ke.

6. ChopmynupyiitTe anroput™ Hcciae10BaHus GYHKIIUN Ha BBITYKIOCTb.

7. ChopmynupyiTe alropuT™M HaAXOXKICHUS TOUEK nepernda yHKIIUH.

8. ChopmynupyiiTe sTansl MjiaHa UCCIeA0BAHUS (DYHKIUH.

Tema 6 «HaxoxneHue Npou3BOIHBIX»
IIpakTHyeckoe 3axanue 1:

Bapmuanr 1
o 14,15
1. HailiTi uHTEpBaibl MOHOTOHHOCTH U AKCTPEMYMBI QyHKUIUU: Y = Z X + § X=X,
2. Ucnonb3ys npaswiio Jlonurans, HAWTH CIeyIOIIME TPEAETBL:
sin 5x Lnx
1) Lim— ; 2) Lim—
x=0 sSin 10x x40 X
3. Haiitu cnenyrolue npeaensl:
. 5x°—3x*+4
lim (2° +4x-1) lim ——
a) x-1 B) ¥ X —TX
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. 2x% —14x
lim 2
6) *2° 2X° +4x
4. Haiigute npou3BOIHBIC (DYHKITHA:
2) y=3x3+7x4x.
y= 1+1tg2x
B) 1-tg2x ;

5. Haiitu nnpenenst:
. 3X
Im —

a) x—>0 SIN X

1. HaliTin mHTEpBAIIBI MOHOTOHHOCTH U SKCTPEMYMBI QYHKIIUU: Y =

X? +5x+6
X+3

lim

F) X——-3
6) Y= e”(2-x%).

r y = (x? —4\/§+3)4.

33X
lim (1— Ej
6) X—>o0 X

Bapuanr 2

2. Ucnonb3ys npasuiio Jlonurans, HAWTU CleaylOIIue mpeebl:

. . e —e"
1) Lim $253X. 2) Lim &
xﬁ% COS X x>0 SN X
3. HaiiTu npenensr:
lim (5x° —18x)
a) X—>3
2x% —4x

I
6) X0 3X+ 6x°
4. Haitnute npou3BOIHbIE PYHKITUN:
2) y =5x* +6x8/x.

_ l+ctg4dx

B) 1-ctg4x ;
5. Haiitu nnpenenst:

. 5sin 7x

lim ———
a) x=>0  3x

3

1+x%
i X2 —x+1

p) *7* 2X" +3X—2
2x?> —5x—3

im —
r) *%3x” —10x+3
6) y=(x8+5)ln2x;

) y:(3x—\/;+1)5_

lim (1— 3x)x

6) x—0

Bonpocel k Teme uddepeHunanbHoe HCHUCTIEHHE

. Uto Ha3pIBatOT HyHKIIUEH?

NN DN R W=

. Kak onpenenuts, Bo3pacraromias nwin yosiBaromas pyHKus?

. ChopmynupyiiTe MOHATHE OTpaHUYCHHAs () yHKITHSI.

. Kakas ¢pynkuus Ha3pIBaeTCs 3eMEHTapHON?

. UeMy paBHBI cyMMa U NMPOU3BEIACHUE OECKOHEUHO MaJIbIX (DYHKIIH?
. Uemy paBeH npesen Npou3BeaeHNUs ABYX (QyHKIHI?

. Chopmynupyiite nepBblif 3aMeyaTeNbHbIN npeaes.

8. Uro Takoe npuparieHue aprymenTa, npupamenue ¢pynxkuun? IpousuoctpupoBats ¢
MTOMOIIBIO PUCYHKA (TPapUIECKN).

9. Onpenenure 061acTh ONpeAETICHUS U 00JIaCTh 3HAYCHUN (PYHKIIUH.

10. Chopmynupyiite Teopemy Beliepiirpacca o GyHKIIMH, HEIPEPHIBHOW Ha OTPE3KE.
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1.
12.
13.
14.
15.

Urto Takoe apryMeHT 1 3HaueHue PyHKIuH, rpaduk GyHKIANA?

Kakas ¢yHKIMS Ha3bIBa€TCSI MOHOTOHHOM?

Kak naiitu pynkmuto, oOpaTHyrO TaHHON?

UYrto Ha3BIBAIOT MpeesioM (DYHKIIMH B HEKOTOPOM TOUKE?

Uemy paBHBI IPOU3BEICHUSI OECKOHEYHO Mol (GyHKIIMHM HA YUCIIO U Ha

OTPaHUYEHHYIO (QYHKIHIO?

16.
17.
18.
19.
20.

21

31

Uemy paBeH mpenes npou3BeaeHus] QYHKIUU HA TOCTOSIHHBIA MHOXKHUTEINb?
ChopmynupyiiTe BTOpO 3aMedaTeIbHbIN TIpeIes IPH X—>0.

Onpenenuts HEMPEPHIBHOCTH (QYHKITMH Yepe3 MpUpaIieHue.

Kakumu OynyT cymma, npou3BeJieHHE U YaCTHOE HETIPEPHIBHBIX (YHKIUI?
Onpenenuts OrpaHUYEHHOCTD ISl HETIPEPHIBHOW HA OTpe3Ke (DYHKITUU.

. [lepeuncnure cnocoObl 3aaHus GYHKIIHH.
22.
23.
24,
25.
26.
217.
28.
29.
30.
. Kak onpenenutb 4eTHOCTh M HEYETHOCTh (DYHKIIUU?
32.
33.
34.

Kakas ¢yHKIMS Ha3pIBa€TCSl CTPOr0 MOHOTOHHOM?

Kakas ¢pyHKIMs Ha3bIBa€TCS CIOKHON?

Kakyto ¢pyHKIHI0 Ha3pIBatlOT 6ECKOHEYHO OOIBIION?

Ecnu a - 6eckoHeuHo manasi, To kKakoi oyaer gpynkuus 1/a?

UYemy paBeH Ipeie YaCTHOrO ABYX (yHKIUIN?

Cdopmynupyiite BTopoit 3aMedarenbHblid mpenen npu x—0.

UYrto Ha3BIBAIOT TOUYKAMU pa3pbiBa QyHKINHU?

Korna nenpepsiBHa cinoxkHast GyHKIUS?

Cdhopmynupyiite Teopemy bonbnano-Komm amst HenpepbsIBHOM Ha O0Tpe3ke (PyHKIHH.

Kak onpenenuts nepuoIuaHOCTh QyHKIIUN?
Uto Ha3bIBAECTCS OKPECTHOCTHIO C IICHTPOM B TOUKE Xo U PAANYCOM €7
Kakyro pyHkumio Ha3pIBalOT OECKOHEUHO Majioii?

35.Yemy paBeH npezest CyMMbl (Pa3HOCTH) ABYX (QYHKIUI?

Tema 7 « Heonpenesennsiii uHTerpaJ. Cpoiicrea. MeToabl HHTErpUPOBAHUS»

IIpakTH4eckoe 3a1aHue:

Haiitu unTerpansl.

Oransl BHINIOJHEHUS 3aJaHUS:

1. Mcnionp3yst HENOCPEICTBEHHOE MHTETPUPOBAHKE

»dr .

I (?.x' +e"2" ]ab:.
- X >

f dx .
‘9-‘:°l. ‘g-fd‘.

F  dx -,,
| e (20! = 3x% + 47
(6 +1)2+3¢ ). (4 +8

- 2 5 dx.

_ dVx+2
I.'z_"{;;_lljl dx. '
J-x_'— ; J‘sm xf2cosx/2dx.
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J‘ cos2x a J‘ lgr'v e

cos’ xsin® x l—tg x/2

I'-»-——r:»d\' j o e A7,
X (r ~1)

Bonpocs! n 3a5aHus 1JIs1 KOHTPOJISI 3HAHUM.

1.YTo Ha3wIBalOT NepBooOpa3HOr HyHKIHH?

2. Yo HaA3bIBAIOT HEOIPEACICHHBIM HHTErpasioM (pyHKIHH?
4. Kakue CBOMCTBA HEONPEICTICHHOTO UHTErpajia Bbl 3HaeTe?
5. Kakue Merospl HHTETpUpOBaHMsI Bbl 3HaeTE?

6. Kakue gpopmysbl u3 TabIUIbl HHTETPUPOBAHUSA BbI 3HaeTe?

Tema 8 «MeToa NOACTAHOBKH B HEONIPEACJICHHOM MHTETPaJIe»

IIpakTH4Yeckoe 3a1aHue:

Haiitu unterpaisi.

Dranbl BHIIOJHEHUS 3aJaHUsL:

1. Vcnonb3ys METOA MOACTAHOBKH

—-jﬁ-—l. I{,’}x + 2dx.
e
J‘ dx “‘”li_\j 2
(4x+3) 3x+1
j’ dx " xdx
V’Z N .t' It - 1
J‘%‘h I(x - l,’4)sin(2,x: + x)dx
2x +5
J’iﬂ +cos3x sin 3xdx. J‘e"'; ﬁ
Jr
2
je v245e"de Icos J: : d.
J‘sinlnx ‘ J'\‘}:;rclgf"j g
X +x°

Bomnpocel 1 3a1aHuA I KOHTPOJISl 3HAHUH.

1.Yro Ha3pIBatoT nepBooOpa3sHON QyHKIUU?

2. YTto Ha3bIBAIOT HEOIPEAEIEHHBIM UHTErpasioM (PYHKIIMU?
4. Kakue cBoiicTBa HEOINPEAEIEHHOTO HHTErpaia Bbl 3HaeTe?
5. Kakue MeToabl HHTETpUpOBaHUS Bbl 3HAaeTE?

6. Kakue gopmyssl u3 TabIUIbl HUHTETPUPOBAHNUS BbI 3HaeTe?

Tema 9 « MeTox HHTerpupOBaHMA 10 YACTSAM B HeONpe/leJJeHHOM HHTerpaJe

IIpakTHyeckoe 3axanue 1:
Haiitu naTerpas.
OTarbl BBINIOJHEHHUS 3aJaHUS:
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Ixc” dx. I e dx.

Ix‘e"dr- j'lnn - xX)dx.
j(x2 - 3x)Inxdx. Ixz In’ xdx,
infl - x) dx .xsin 3xdr.

- J; : -
.-——-5.—- dx, .\}x: -4 dx.

JC08T X -

’JZ - xdx. [xcas? xa.

’arclgd Tx~1dx EC—'}“:{— dr.
” - X

* cos xdx. j«?' sin%a&:.
jcos{ Inx)dx. Ie"}dr.
Iln(J IR r)dr Ircosrdx
s$in” x
1 l L.
“2xdx. I dx.
leg xdx Ix nH‘ x
J‘cos2 (Inx)ax. I.r:arctglr dx.

Bonpocs! n 3a5anus 1JIs KOHTPOJISI 3HAHUH.

1. Kakue MeTo/pl HHTETpUpOBaHUsI Bbl 3HaeTe?

2. Kakue ¢opmysbl U3 TaOJIUIBI MHTETPUPOBAHUS BbI 3HaeTE?

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

Tema 10 « OnpenesneHHblil mHTErpai. MeToabl HHTErPUPOBAHMSD)
IIpakTHyeckoe 3axanue 1:

BbruucnuTh MHTErpalibl pa3InyHbBIMU CIOCOOAMH.

OTanbl BLITOJHEHUS 3aJaHus:
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2
X e
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$

j‘ xd}’-
Jl +3x

-

Izlnx +1 >

X

¢

Ink
e dx

,,,_.,Je' |

, Iln: x dx,
I

"
. Jc" sin x dk,
o

%2

I.rsinxcosxdx. ; Icos“ xsin xdx,

-x

]

j4x +2 g

2x -1

Iarctg xdx.
0

x/2

I( x +3)sin x dr,
0

Y

4
X sinx
[

%% +2

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHUM.
1.YTo Ha3bIBaIOT KPUBOJMHEHHOMN Tpanenuen?
2.Yt0 Ha3bIBAIOT OINPEAEICHHBIM UHTETPAJIOM?
3. o xakoii popmyse BBIYUCIAETCS ONpeAeTIeHHbIA HHTerpa?
4. Tlepeuucnute CBOMCTBA ONPEAEICHHOTO HHTETpaIa.

5. Tlepeuncnute U oxapakTepu3ylWTe METOJAbl WHTEIPUPOBAHUS B ONPEICICHHOM

WHTErpae.

Tema 11 « Ilpuiio:keHune onpeeleHHOr0 MHTErpaJia K BbIYHCJICHUIO IJIOIIA1eH
IJ10CKHUX Guryp»
IIpakTuyeckoe 3axanme 1:
Bbruucnuth miuomaam obnactel, orpaHMUEHHbBIX IpaduKaMH 3a/IJaHHBIX (QYHKIMHA.

OTanbl BLITOJHEHUS 3aJaHuA:

1, ym=
2. =
3. r=
4. y=
5. y =
b. Y=

32 - 22,
3\/21
5 —yt,
ver -1,

snr,

VT,

v
y

v
v

~4x

3/zx, z
~ 4y

0, =
1 CO8Z, Z
1/x, x

Bonpocsl 1 3a1aHusA VI KOHTPOJISI 3HAHM M.
1.Yto npousoiiner, eciiv HIOMEHATh MECTaMH NPEAEIIBl UHTErPUPOBAHUA?
2. UTto mpou3oHIeT, €ciii OTPE30K HHTErpUpoBaHus [a,b] pa30uTh Ha JABE YaCTH TOYKOM

In4,
0 (z20)
16.

3. Ecm monpiaTerpanbHas GyHKINS HA OTpe3Ke [a,b] He MeHseT 3HaK, TO KaKOi 3HaK
UMEET UHTErpan?
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4.Chopmynupyiite popmyny Herotona — Jleitoauria.
5. Kak BBIMUCIUTG TUIOMIAIL GUTYPHI, 3aKITI0YCHHON MEX Ty rpadukamMu A1ByX (QyHKITHIT?

Tema 12 « Haxo:x1eHne HHTErpaaoB»

«HMurerpuposanne GyHKUMN OAHONR HEPEMEHHOIN
19 ~ Bapnuau

Hafs murerpanst cacaviouies (pyHruni

‘.
'y ‘o
4 BV
l' 3! : ok iV 4|
Kourpoasnan padora no reme:
«Hurerpuposanne Gyusumn 0anoi nepemennoin
I8 ~ Bapuuan
Haftri surerpanst ¢aeayiomms hyukumni
o (2=3u")du 6. (i v}
w’ o l N o
f ‘ d i ' '
\
I, e 2
l vi i N |\(),_\ o
{ A
{ I ) l\
\ \ \
f l
2 »
' 2 az ) Sin X dx

IIpakTnyeckoe 3aganue 1:
Haxoxnenne nHTerpaion
Bonpocel no reme MHTErpaibHOE HCYHCICHHE

=

ChopmynupyiiTe TOHATHE TIEPBOOOPA3HON (YHKIIUH.
2. CdopMynupyiTe TOHATHE HEOMIPEACTEHHOTO HHTErpaa.
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HazoBure cBoiicTBa HEONPEACICHHOTO UHTETpaa.

Kakue MeToabl MPUMEHSIOTCS 111 MHTETPUPOBAHUS B HEOIIPEACIICHHOM UHTErpase?
CdopmynupyiiTe MOHATHE ONMPEEICHHOIO HHTErpaa.

HasoBute cBOMCTBA ONPEIEICHHOIO UHTETpaa.

B ueM 3akinroyaeTcss reOMETpUYECKUNM CMBIC HHTETrpana?

B 4em 3akimovyaercss U3NUECKUil CMBICT HHTErpaa’?

Kakune MeToabl IPUMEHSIOTCS 111 UHTETPUPOBAHUS B OIIPEACIICHHOM UHTErpase?
10 Kak mpuMeHsieTcst HHTerpal AJisl BBIYUCICHUS II0ael TUIOCKUX Guryp?

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

©oOoNO AW

HNA-1 OIIK-1 Pemaer TunoBble 3a1a4 NPO(ecCHOHAIBHOM 1eATeILHOCTH Ha
OCHOBE 3HAHUI OCHOBHBIX 3AKOHOB MaTeMATH4€CKHUX, €CTECTBEHHOHAYYHbIX
AUCHUILINH ¢ IPMMeHeHHeM HH(OPMALHOHHO-KOMMYHHKAIIMOHHBIX T€XHOJIOT U

Tema 13 « /luckperHasi ciayvyaiiHasi BeJIMYUHA, €€ YUCTOBbIE XaPaKTePUCTHKI
IIpakTnyeckoe 3aganue 1:

3TaHI)I BBIITOJIHCHUS 3a1aHUS .

1. Haiitn MaTeMaTH4ecKOe OXKHMJIAHUE JTUCKPETHOM CIydalHOW BEJIMYMHBI, 3HAs 3aKOH €€

pacrpeneneHus:
X 2 5 4
p 0.4 0.35 0.45
2. JlaHbl BE CTy4YaiiHbIC BEITUYHHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7

Haiitu MatemaTuueckoe 0XMJAaHNE BEIUUUHBI 2X + 3y.

3. CrnyualiHple BETMYMHBI X, Y M Z He3aBuUcuUMBL. HaliTu aucnepcuro ciydaiiHOM
BennunHbl X + 4y — 8z, ecu J{(x)= 3, (y) = 7, A(2)=1.

4. CnyyaiiHble BETUYMHBI X, y He3aBUCUMBL. HaiiTu nucnepcuio ciydaiHbIX BEIMYUH X +
Syu3x + 6, ecmu [{(x) =2, I(y)=6,

5. Jlucnepcust cinydallHOM BeIWMYMHBI X paBHa 5. Haltu nucnepcuio ciueayrommx
BelIMUMH: a) X — 1; 0) -2x; B) 3x + 6.

6. CniyyaiiHasi BeJIMUMHA 33/1aHa 3aKOHOM pacipeeeHus
X 2 4 3
p 0.4 0.5 0.1

Haiitu cpeagnee kBaipaTHYHOE OTKIOHEHHE.

7.Beibupator 10 xopoB u3 100 nnst cnaum Ha MsicokomOuHat. Kaxkmoe u3 10 KUBOTHBIX
MO3KET OBITh O0bHBIM. OTIPEAETUTh CIIyYaliHYI0 BEIMUYUHY U TIEPEUYHCIUTh BCE €€ 3HAUCHUSI.

8.B03MOKHbBIE 3HAUEHUS CIYyYalHON BEIUYUHBI TAKOBBL: X1= 2, x? =0, x3 = 3. VI3BecTHBI
BEPOSITHOCTH TEPBBIX IBYX BO3MOXHBIX 3HaueHuul p1 = 0,4, p2 == 0,15. CocraBuTh 3aKOH
pacrpeeeHns] JUCKPETHOUN CIIy4YallHOW BEJTMYUHBI X.

9.Ha 0TKOpMOYHOM >KMBOTHOBOJYECKOM KOMILJIEKCE OBIJIO OCYIIECTBIEHO KOHTPOJILHOE
B3BemmBanue crana ceuHeil u3 100 ronos. [lomydensr cnemyromme pesynabratbl: 40% uMerOT
Mmaccy 55 kr, 26% —60 kr, 14% — 65 xr u 20% — 70 kr. OnpeaenuTs IUCKPETHYIO CIyYalHYIO
BEJIMUMHY, XapaKTepU3YIOUIYI0 BApbUPYIOUINI MPU3HAK — MACCy KUBOTHOTO U 3alUCaTh €€ Psij
pacnpeeneHusl.
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10.Ha ompITHOM MOJI€ CIy4aitHO BBIOMPAIOT KOJIOCKH DKM U TOJCUYUTHIBAIOT YUCIIO 3€PEH
B konoce. U3 10 oToOpaHHBIX KOIOCKeB B 5 ObuI0 12 3epen, B 4-x mo 20 u B oxHoM 1o 26.
Onpenenutb TUCKPETHYIO CIIYYalHYIO BEJIMUMHY U COCTaBUTb €€ PsIJl paclpeieeHusI.
11.N3mepenne nuamerpa 40 siuil 1ano CIayIONINE pe3yabTaThl:

Huamerp, Mm 52 54 56 58 60 62 64
Yucno s 1 4 8 12 9 5 1
3anuIIuTe 3aKOH  paclpeleseHus]  CIy4allHOM  BEJIMYHMHBI,  XapaKTepHU3YIOIICH
BaphUPYIOIIMIA TPU3HAK — JUaMeTp sila u wu300pasute TpaduyecKd, NpH TTOMOIIU

MHOI'OYTOJIbHUKA PaclpeieeHus.

12. 'V 26 KOpoB oIpenensuld IPOLEHT COAEPKAHUSA JKHpa B MOJIOKE, IOJYYMIH
CJICAYIOLINE PE3YNIbTaThL:

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

CocrtaBbTe psJl paclpelesieHus] ClydyailHOM BeIMYMHBI WJIM KaK €ro eue Ha3blBaloT,
BapHallMOHHBIA psJ, XapaKTepU3YyIOLIUN BapbUPYIOUIMI Hpu3HaKk — % copepxaHUs XKUpa B
MOJIOKE.

13. TlosiBneHNE KOJOHWHM MHUKPOOPTraHM3MOB JIAHHOTO BHJAa B OIPENEICHHBIX YCIOBUSX
oneHuBaercs BepossTHOCTHIO 0,7. CoCTaBUTh paclpeneneHue BEPOATHOCTEN MOSABIECHUS KOJIOHNUN
MUKpPOOPIraHM3MOB B IIECTH HayAaudy B3STbIX IpoOax. (BeposTHOCTH Ui Kaxa0ro 3HaueHUs
CilyyalfHON BEJIMYMHBI — YUCIIA MOSABJICHUS OaKTepHil HaxoaaTcs no ¢popmyne bepHymnm).

14.  PauMoH ¢ MOHMXEHHBIM COJIEP’KaHUEM HO0/1a BBI3BIBAET YBEIMUYEHUE IIUTOBHIHBIX
xene3 y 60% XuBOTHBIX. [l sKcriepuMeHTa HY)KHO 3-X KHMBOTHBIX C 3TUM 3a00J€BaHUEM.
[Tycth X — 3TO ciayuaiiHas BEIMUYMHA, paBHAs YUCIY )KUBOTHBIX, UMEIOIINX YBEJIUUYECHHYIO XKeEe3y
u3 3-x BbIOMpaeMbIX. [lepeuuciuTh ee 3HaYeHHs U COCTaBUTb €€ PsJi pacHpeieieHUs, eCiu
U3BECTHO, YTO BEPOSITHOCTh MAJI KAaXXIOTO 3HAYEHHUs CIy4alHONW BEIMYMHBI HAXOIUTCS IIO
dopmyne beprymnu.

15.I1ycte u3BecTHO, 4TOo B Bexpe Bonabl umeercss 10000 Oakrepuil. BeposTHOCTB
HaXOXJeHUs OakTepuil B ciaydallHBIM oOpa3oM BbIOpanHoW kamie p = 0,001. Haiitu
pacmnpenelneHrne BeposiTHOCTEHN yucina OakTepuil X B Haynady B3sToi karuie. (BepositHocTh 1uist
KaXJI0T0 3HaYeHMs X HaxoaAuTcs 1o ¢opmyne Ilyaccona).

16. B mnonymauuu oxwunmaerca poxaeHue 20 gerensimed. Hamo ompenenuts
MaTEMaTHYECKOE OXKHUAAHHUE MOSIBICHHSI OJTHOIIOJIOTO TOTOMCTBA.

17.In HEexkoTOpOW MOmyisuu >XKUBOTHBIX, 20% uMeroT n30bITOuHBIA Bec. M3 aToii
HOMYJSAUK citydaitHo BeIOMpatoT 50 ocobeil. KakoBo oxugaemMoe 4MCI0 )KUBOTHBIX, Y KOTOPBIX
0OHapyXHUTCsI U30BITOUHAS Macca.

18. CnyuaiiHas BeTMUMHA X, XapaKTEpU3YIOLIas BapbUPYIOIIMNA MPU3HAK — BEC 3€pHA U3
HEKOTOPOU MPOOBI UMEET CJIEYIOUTUHN Psii pacripeaesICHHUS:

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 KOHTPOJILHOE B3BEIIMBAHHUE TEIAT. BBUTH TOTyUYSHBI
cnenyromue pe3yiabTatel: 20% tensat umenu Maccy okoio 300xkr, 30% mpubnusutensuo 250 Kr,
10% — 200 xr, 15 % - 180 xr u 25% — 160 kr. 3anmcaTh 3aKOH pacHpeAeIeHHs CIydaitHON
BEJIMUMHBI, XapaKTEPU3YIOIINI BapbUpPYIOLIMI IPU3HAaK — Macca TenaT. Halitn matremarnueckoe
OKHMJaHME MacChl TEJNAT, IUCIEPCUI0 U CpelHee KBaJpaTUYHOE OTKJIOHEHHE OT HOpMajbHOU
MAacCBhl.

20. B rpynme u3 26 KOpOB ONpEEISUTA IMPOIICHT JKApa B MOJIOKE. BBUIM TOTydYeHBI
CJIEYIOIINE PE3YIbTaThI:
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% xupa 3,9 3,6 3,7 3,8 3,9 4,0 4,1 4,2 4,3

Yuciio 1 1 3 4 7 5 3 1 1
KOpOB

3anucaTe psA  pacOpelereHusl CIy4ailHOM BEJIMYUHBI, XapaKTEPHU3YIOUIEH MPOLEHT
coJlep)kaHusl *Kupa B Mosloke. HaliTu maremartnyeckoe OXHJaHUE U CpEJHEE KBaJpaTUYHOE
OTKJIOHEHHE )KUPHOCTH MOJIOKA.

21. MaremMaruueckoe OXHAaHHUE Macchl OAHOro mnomujpopa M(x) pasHo 0,1 Kr.
Marematuueckoe OKHJAaHUE YHUCIIa TTOMUIOPOB Ha Kycte M (y) paBHO 18, a mMaremaTnueckoe
OXHMJaHUe 4Yuciaa KycToB Ha ywyactke M(z) paBHo 150. Hailtu martemarnyeckoe OXUAAHUE
CyMMapHOI0 ypoKasl ¢ y4acTKa.

22. U3 caumaembix nomui0poB 20% umeer maccy 60 r, 40% - 70r, 30% — 30 r, 10%.—
90 r. 3a nvegemo ¢ 30% Bcex KyCcTOB CHMMAKOT 1O 3 momuaopa, ¢ 5% Bcex KycToB — 1o 4
nomuiopa, ¢ 20% mo 5. CKOJIBKO BCETO KUIOTPAMMOB TOMHUJOPOB OYIET CHSITO 32 HEIENIO C
y4acTka, Ha kKoTopom umeercs 200 KkycToB?

23. Konxo3HUK €XEeroJHo OTIpaBisieT Ha PbHIHOK 1, 2, 3 wmm 4 — X TENAT, IpUYeM
BEPOSITHOCTH OTJEJIbHBIX 3HAUEHUN YUCIIA IPOJAAHHBIX TEJIAT 3€Ch TAKOBBI:
X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena ogHOrO TEJIEHKA B pasHbIe T'oJibl MOKeT paBHATHCA wian 200 pyo. wim 300 pyo,
IIpUYEM BEPOSATHOCTU ITUX LIEH paBHbI cooTBeTCTBEHHO 0,6 1 0,4.

KaxkoBa cpenssisi rogoBasi BEIpy4YKa KOJIXO3HUKA OT IMPOJAXKH TEJAT?

Bonpocs! u 3a1aHus 1JIs KOHTPOJISI 3HAHUM.

1.Kakas BennunHa Ha3bIBAETCS CIyYalHOU?

2. Kakas BenrunHa Ha3bIBACTCS AUCKPETHOM?

. Kakas BenmnumHa Ha3bIBaeTCA HEMPEPBHIBHOM?
. UTO Ha3BIBAIOT 3aKOHOM PacCTIpeIeIeHUs CITy4alHON BETUYUHBI?
. B kakoM BHJIe 3a7aeTCs 3aKOH pacpeeNICHUs CIIy4aliHON BEIMYUHBI?
. UTo Ha3bIBAIOT MaTEMaTHUYECKUM 0>KHMJIaHUEM JUCKPETHOM ciaydailHOW BETHUYMHBI?
. Kakumu cBoiictBamu o0nagaeT MaTeMaTHYECKOE OXKUAHUE CITy4YalHON BETUYHHBI?
. UTo Ha3BIBAIOT JUCHIEPCUEN TUCKPETHOM Cy4ailHOW BEJIMYUHBI?
. Kakumu colictBamu o0naziaeT nucnepcust caydyaitHOM BETUYUHbI?
10. Hanmmure popMyny /Ui HaXOKJIEHUS CPEAHEr0 KBAaJPaTHUECKOr0 OTKIOHEHHUS

O 0 31N DN KW

JIUCKPETHOM CITy4aiiHON BEJTUYUHBI.

Tema 14 « HenpepbiBHasi ciy4daiiHasi BeJINUMHA, €€ YHCJIOBbIe XapaKTePUCTHKID)
IIpakTH4eckoe 3aganue 1:
Haiitn xapakTepuCTUKH HENIPEPBIBHOW CITy4allHON BEJTUYMHBI.
Oransl BHIIOJHEHUS 3aJaHUS:
1. VYcraHoBuTe, Kakue U3 cleAyloUMX GYHKIUN MpencTaBiIsioT cobod (QyHKIUU
pacripeielieHUs] HeIIpephIBHOM ciydaiiHoi BennuuHbl. [TocTpoiite rpaduk kaxxaoi u3 GyHKUUN 1
YKQ)KNTE JUANa30H COOTBETCTBYIOLIEH CIIy4ailHOM BEJIMYWHBI:

e*,x<0

FO0= 1,x)0

a)
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0,x<0

F(x) =1<sin x,0<x£%

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

2. Tpebyetcs pazpaboTaTh MaTeMaTHYECKYIO MOJENb PAclpeieieHnus NTUYbMX THE3[ B
HEKOTOPOM MECTOOOMTaHMU. BeposiTHOCTH TOro, 4TO B KPYyr paaumyca I (C LEHTPOM B JIHO0OI
Cily4aiiHO BHIOPAHHON TOUKE) IOIAaeT XOTs Obl OJHO THE3/10, OlleHHBaeTcs Kak F(x) = 1 — e™r2,
Yemy paBHa B 3TOH MOJIEIH BEPOATHOCTH TOTO, YTO B mpeaenax 0,1 KM oT cirydaifHO BBIOpaHHOMH
TOYKU OKa)KeTcs XOTs Obl 0JTHO THE3/107

3. Cnyuaiinas BenmunHa X 3aJaHa HHTETPAIbHON (QyHKIMEH pacrpeneeHus

0,x(-1

F(x)= 1x+l,—1£xs3
4 4

1,x)3

HaliTu BeposSITHOCT TOro, uYTO B pe3yJbTaTeé MWCIBITAHUS X [PUMET 3HAYEHUE,
npuHaiexkaiiee natepsary (0, 2).
4. CnydaiiHasi BeIMUMHA X 3a/laHa UHTETPpaJIbHOU PyHKIMEN pacipeieaeHust
0,x(-1

F(x)= lx+l,—1£x£2
3 3

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

5. YcraHoBUTE, KaKU€ U3 MPUBEACHHBIX HUXKE (YHKLIMUNA MPENCTaBIsIOT co00i (pyHKIMN
IUIOTHOCTH BEPOSITHOCTH Il HETIPEphIBHOM ciy4aiiHoi BennuuHbl. [locTpoiiTe rpaduk kKaxmoi
3 (YyHKIUN TUIOTHOCTH BEPOSTHOCTH M HaWIUTE IMana3oH COOTBETCTBYIOIIEH ciydailHON
BEJIMYNHBI

X _ <
F(x) = e*,—o(x<0
2) 0,x)0
1 1
--<x<=
f(x)= 2
5) 0, 6 npomusnom  cayuae
lsin X,0<x<r
f(x)=<2 T
B) 0,6 npomusnom cnyuae
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E(1—x"'),—1<x£1

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

f(x)=£- 51— 0 (X(+ o
) 7 1-X

f(x):le‘x; —o0({ X{(+o
e) 2

6. 1t kaxxaoi u3 QYHKIUI MIIOTHOCTH BEPOSATHOCTH M3 YCIOBHS MPEIBIAYIICH 3a1a4H:
a) HaliiuTe COOTBETCTBYIOLIME (PYHKIUHM pacnpesesieHus; B) HalIUTe BEPOATHOCTh TOTO, UTO
Clly4aiiHble BEJIMYMHBI IPUHUMAIOT 3HauUeHus Mexay 0 u 1.

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

0,x<0
F(x)=<x0(x<1
1 x)1
8. 3a1aHa MIOTHOCTh BEPOATHOCTU HEKOTOPOM CIIy4alHOM BEITMYHUHbI
3
—X(2-%),0<x<2
Fo0 - @

0, B mpOoTUBHOM CITy4ae

VYka3aTp nuana3oH JaHHOM CIIy4allHOM BEIWYMHBI, HAWUTH €€ MaTEeMaTHYEeCKOe
0’KHMJIaHHE U TUCIIEPCHIO.
9. IlpomomKUTENHHOCTh JKM3HU PACTEHMM JAaHHOTO BHUJA B OMNpPEIEIEHHON cpene
npescTaBiIsieT coboil HenmpepbiBHYIO ciydaiiHyto BenuuuHy X. Ilycth QyHKIMel MIOTHOCTH
BEPOSITHOCTH JiJisi X SIBJISIETCSI

1
f(X) = ——_ g x/120
) 120

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

11.B rocynapCTBEHHYI0 IUIEMEHHYIO KHHUTY 3allMCBIBAIOT KOPOBE TOJOBBIM YJOEM HE
menee 4200xr. Ilns ogHOoro maccuBa KopoB uMeeM cpemnuii yaoir 3000 kr u cpemHee
KBaJlpaTHUeCKOe OTKJIOHeHHEe ynos Mosioka 800 kr. Kakoil mponeHT KOpoB 3TOro MaccuBa
nomnajieT B ['ocyaapCcTBEHHYIO MIIEMEHHYIO KHUTY, €CJIM CYUTaTh, YTO CiIydaiiHas BeIMYWHA X —
Y101 MOJIOKa, TOAYMHEHA HOPMAJILHOMY 3aKOHY.

12.KakoBa BEpOATHOCTh TOrO, YTO HAa YYacCTKE Jieca CO CpPEIHEW BBICOTOM IEPEBBLEB,
paBHOHM 9 M U CTaHJAPTHBIM OTKJIOHEHUEM, paBHBIM 0,5 M, BBICOTA JIepeBbEB KojIeOueTcs oT 8 10
10 M, eci BbICOTA 1EPEBBEB MOJUYNHEHA HOPMAIBHOMY 3aKOHY?

13.B maptum sui cpegHsas macca sivil paBHa 59 T, cpeiHee KBaJpaTUYHOE OTKJIOHEHHE
paBHO 6 1. CumuTas, 4To BEC SIMI] paCHpPEEIIeTCs 10 HOPMAJIIbHOMY 3aKOHY, ONPEAETUTh MPOIEHT
AN, UAYIIHUX B 3arOTOBKY, €CJIM B 3arOTOBKY NPUHUMAIOT siiina oT 50 1o 65 .
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14.Cpennsist nnmuHa peiObl 30 cM. 30% Bceli BbUIaBIMBAaEMOM pbIObI UMEIOT AJUHY OT 26
cM 10 30 cm. Kakoiif mpoueHT pbi0 UMEIOT JJUHY, HMPEBIIAOIIYI0 35 CM, €clI MPUHATH, YTO
CllydaifHas BeIU4YMHA X — JUIMHA PBHIOBI — MOAYMHEHA HOPMAJIbHOMY 3aKOHY.

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

16.Vicxoas u3 npennoaokKeHus, YT0 pa3Mepsl PoIObI MOTYMHSAIOTCS HOPMAILHOMY 3aKOHY
pacrpezeneHusi, OnpeeNnTh, Kakol MPOLIEHT U3 HUX OTKJIOHSETCA OT cpeliHero Ooiee, yeMm Ha 8
cM, ecii 70% OTKIIOHSETCS OT HEro Ha 5 ¢M U MEHEe.

17.5% Bcex 500K W3 JaHHOM MapTUU OTKJIOHSETCS OT cpeaHero Beca s6iok (120 r)
6onee, uem Ha 20 1. Cumtas, 4TO pacmpeneicHHe Beca sIOJOK MOMYMHAETCS HOPMAJIbHOMY
3aKOHY, HAWTH, KaKOW MPOIIEHT s10JI0K nMeeT Bec B npeaenax oT 100 mo 130 r.

Bonpocs! u 3a1aHus 1JIs1 KOHTPOJISI 3HAHU.

1.Kakas cnyuaiiHast BeJIMYMHA SIBJISIETCS. HEIPEPHIBHOM ?

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

3. Uto HaszwBatoT auddepeHnnansHoi QyHKIMeN pacupeaeaeHus HenpepbIBHON
CIy4yallHOUN BEIUYHUHbI?

4. Hanmmmre hopmMyity HaXOKIACHUS MAaTEMaTHUECKOTO OKUIAHUS HETIPEPBIBHOM
CIIy4allHOH BEJIUYUHBI.

5. Hanmummre ¢opMyity HaXOXKACHUS TUCTIEPCUH HEMPEPHIBHON CITyYaifHON BETMYNHBIL.

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

7. Hanummre ¢hopMylly HOpMaAJIbHOTO 3aKOHA paclpeIeIeHUs HeMPEPhIBHON CIIy4aiiHOM
BEJIMYMHBI.

8. Hanmmure dhopMyny HaxoKISHHs BEPOSTHOCTHU MOMAJaHUs CIy4yaifHOM BETUYHUHBI B
3aJJaHHbI UHTEPBAI.

9. Hanumure ¢opmyny mpaBuia TpeX CUTM.

Tema 15 « BolunciieHne XapaKTePUCTHK CJIYYAHHBIX BeJTHYHH

IIpakTHyeckoe 3axanue 1:

1. BrluncieHne XapakTepUCTUK CITy4aifHbIX BETUUUH

Bapuanr Ne 1

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

2. 3aBog otnpaBui 5000 noOpokauecTBeHHBIX U3AeINil. BeposTHOCTH TOTO, UTO B MyTH
pa3owiu oxano umznenue 0,0002. Haiftu BeposATHOCTH TOro, YTO B MYTH OYyIET MOBpPEXKIECHO 3
W3JIENHSL.

3. Ha ombrtHOM mone nocestHo 150 cemsiH. Haiiti BEpOATHOCTH COOBITHS, COCTOSIIETO B
TOM, 4TO BCXOJIbl AayT poBHO 120 ceMsiH, €ClIM yCIIOBHO CUMTATh, YTO KAXJI0E€ 36pHO B3OMAET C
BEpOSATHOCTHIO 0,9.

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

5. Haiitu BeposiTHOCTH Toro, uto u3 500 mocesHHBIX cemsiH He B3ouzer 130, ecin He
BCXOKECTh CEMSIH OLIEHUBAETCS BEPOSITHOCTRIO 0,25.

Bapuant Ne 2
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1. BeposATHOCTh U3TOTOBJICHHS CTaHIAPTHOM netanu paBHa 0,9. KakoBa BEpOSITHOCTh, YTO
cpeau 10 neraneil okaxeTcst OHa cTaHAapTHAs AeTajb?

2. B muenunoit cembe 5000 muen. BepostHocTh 3a00neBanus B Teuenue AHs paBHa 0,001
JUTSL KKT0M mmuestbl. Hal T BEpOSTHOCTH TOTO, YTO B TEUCHUU 3a00JICET TOJIBKO 2 IMUEIbI.

3. CraHok aBTOMAT Jejaer JAeTajid. BeposTHOCTb TOro, YTO JAeTalb OKa)XeTcs
OpaxoBanHo#, paBHa 0,01. Haiitu BeposiTHOCTB TOTO, 4TO cpeau 200 neranei okaxkercst poBHO 4
OpaKOBaHHBIX.

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

5. IlycTh BEpOSTHOCTh HApYIICHUS T€PMETUYHOCTH OaHKM KoHcepBoB pasHa 0,0005.
Haiitu BeposiTHOCTE TOTO, uTO cpear 2000 6aHOK JBE OKaXYTCs C HAPYIICHHUEM TePMETUIHOCTH.

2. Bonpocs! o Teme Teopusi BeposiTHOCTEl

1. [TonsiTHe cy4aitHOTO COOBITHSI.

2. Buapl cnyyaltHbIX COOBITHIM.

3. Knaccuueckoe ompeneneHue BepoOSTHOCTH ciydyailHoro coObitus. CBoiicTBa
BEPOATHOCTH.

4. [TonsiTue oTHOCHUTENIBHONW YacTOThl. CTaTUCTUYECKOE OIpEeICHUE BEPOSTHOCTH.
CBOMCTBO YCTOMYHUBOCTH.

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

6. [Tonnas rpynmna coObituii. Teopema.

7. [IporuBonosnoxubie coobITH. Teopema.

8. HeszaBucumble coObiTus. Teopema 0 BEpOSTHOCTH NMPOU3BENEHHS HE3aBUCHMBIX
COOBITHH.

9. BeposTHOCTB NosiBIeHUS X0TA OBl 0ZJHOTO coObITUA. Teopema. YacTHbIH ciaydaid.
10. 3aBuUCHMBIE COOBITHSA. YCIIOBHas BEPOSITHOCTh. TeopemMa O BEpOSTHOCTH
MIPOU3BECHNUS 3aBUCUMBIX COOBITHI.

11. ®dopMmyIa NOJIHON BEPOSITHOCTH.

12. BepostHocTu runores. @opmyisl baiieca.

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

14.  IlepectanoBku 6e3 nmoBropenuit. [Ipumepsl.

15.  Coueranus 6e3 noropeHuii. [Ipumepsr.

16.  Pasmermenus c nosTopenusimMu. [Ipumepsl.

17. Coueranus ¢ moBTopeHusiMU. [Ipumepsr.

18. IToBTOpHBIE NcnbITaHuA. Dopmyna bepryinu. CBoiicTsa.

Tema 16 « Bapuauuonnsie psiabl pacnpenejaenue. [lokazarenu papuanum.
I'padpuueckoe nzodpakeHune»

IIpakTnyeckoe 3aganue 1:

OTaIbl BRITOJTHEHUS 3aJaHusA:

1. Yucnennast 06paboTka JaHHBIX OJJHOMEPHOM BEIOOPKH

Bri6opka X o6semom 100 uzmepennii 3a1ana TaOIuIei:

M, 5 13 25 25 19 I 3
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TZIe Xi — pe3yJabTaThl U3MEPEHUH, MXi — YaCTOTHI C KOTOPBIMH BCTPE-
Yal0TCs 3HAYCHUS XI.

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

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

MocTponts rpadux sunupeseckol Gy REUHH pacnpeleresH

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

3. HOCTpOI/ITb IMMOJIMTOHBI YaCTOT U OTHOCHUTCJIBHBIX YaCTOT BAPHUALIMOHHOI'O pAaa

¥ | 3 5 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|42 43
m|1l |1 |3 (4 |7 |5 |3 |4 |1

Bomnpocsl 1 3a1aHuA )11 KOHTPOJISI 3HAHM.

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

3. OxapakTepu3yiTe MOHATHE BapUAHT.

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

Tema 17 « I'enepanbHasi cOBOKYNHOCTh. BbiOopka. JIucKpeTHBIN U HHTePBaJbHbII
PSABI pacnpeaeseHus»

IIpakTHyeckoe 3axanue 1:

Dranbl BHIIOJHEHUS 3aJaHUs:

1.IIpu n3MepeHusx B OTHOPOJHBIX IPyIax 00ciIeyeMbIX MOIyueHbl CIeAYIOIIHe
BbIOOpKU: 71, 72,74,70,70,72,71,74,71,72,71,73,72,72,72,74, 72, 73, 72, 74 (4actoTta
nyibca). COCTaBUTh MO TUM pe3yibTaTaM CTaTUCTUYECKUHN psAJl pacipeaeeHus 4acToT U
OTHOCHUTEJIbHBIX YaCTOT.

2. 13 oueHp GonbloN mapTHH JieTajel n3BieueHa cirydaiiHas BeIoOopka oobema 50
MHTEPECYIOIINN HAc MpU3HaK X-pa3Mepsl JAeTajell, U3MEpEeHHbIE ¢ TOUHOCTHIO 110 1cMm,
MIPEJICTaBJICH CIeNYIOIINM 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
pacnpeeseHusl.

3. Ha sk3amMeHe 110 UICTOpUH CTYAECHTHI NOJIYYHJIA OLEHKHU:

344434

343544

552323

344533

545444

[TocTpouTth TUCKPETHBIN BapUallMOHHBIN PsAJl pacipe/ie]IeHHsl CTYIEHTOB 10 OajiaM U
u300pa3uTh ero rpaguueck.
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4.Bo Bpemsi BEIOOPOUYHOM TPOBEPKH OBLIIO YCTAHOBJICHO, YTO MTPOIOJDKUTEILHOCTD OTHOU
MOKYIIKM B KOHJIUTEPCKOM OTJIeJIe Mara3uHa Obula Takoi: (CEKyHbI).

7770828181

8275807180

8189756778

7376787376

82 69 61 66 84

7274828276

[TocTpouTth HHTEPBAJIbHBIN BapUAIMOHHBIN sl pacIpeeeHUs MOKYIIOK 110
MPOIOJDKUTEIBLHOCTH, CO3/1aB 4 TPYIIIBI C OAMHAKOBBIMU HHTEpBaaMu. O003HAUYNUTh 3JIEMEHTHI
psaa. M306pa3uts ero rpaduyecku, cienarh BHIBOI.

5. ITo 1ByM He3aBHCHMBIM BEIOOpKaM, 00beMbl KOTOPBIX N1 = 10 1 N2 = 20, U3BJICUYCHHBIM

U3 HOPMaJIbHBIX T€HEPATbHBIX COBOKYNMHOCTEH X 1 Y, HaiieHbl BeIOOpouHbIe cpennue: X =100
v - 2 _
u Yy =120. T'enepanbhbie pucniepcun ussectHsl: o, =80 u o, =100. Tpebyercs npu ypoBHe

3nauynuMocTH 0,05 nposeputs HyneByro runoresy Ho: Xo = Y,, IpU KOHKYypHUDPYIOLIEH THIIOTE3E

Hi: Xo # Y,,.

2. B pesynbrare BHIOOPOYHOW NPOBEPKH KayecTBa WU3JACIHUNA OKa3alioch, 4yro u3 100
uznenuii pupmbl A OpaxoBanubiX 20, u3 200 dupmsr B — 32, u3 150 ¢dupmsr C — 2. Ha ypoBHe
3Ha4yuMOocTH 0,01 BBIICHUTB, MOXHO JI CUUTATh, YTO PA3IUYMSI B KAYECTBE M3/CIHNA Pa3IMIHBIX
(GUpM CyIIECTBEHHBI.

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

s2=08 u 55 =0,4. Ilpu ypoBue 3Haunmoctu o = 0,05, npoBepuTh HyleByto runorezy Ho:
2 2 ~ 9] . 2 2
o, =0, (0 paBeHCTBE UCIEPCHii), IPH KOHKypupytowei runorese Hi: o, > o .

4. VImerorcst cienyrolye AaHHbIE O KayecTBe MOrypTa, M3TOTOBJICHHOTO DPa3IUYHBIMU
dbupmamu (B 6aax): 45, 28, 32, 38, 36, 48, 43, 40. EcTs ocHOBaHUE MoJiarath, 4YTo MOKa3aTelb
KadyecTBa MPOAYKLUMHU MIecTod ¢upmbl (48) 3aperucTpupoBaH HEBEPHO. SIBIsSETCS JIM 3TO
3Hau€HUE aHOMAJIbHBIM (PE3KO BBIAEISIONUMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTH?

Bonpocs! u 3a1aHus 111 KOHTPOJISI 3HAHUM.

1.Yt0 Ha3bpIBatOT reHepaIbHON COBOKYITHOCTBIO?

2. Yto Takoe BrIOOpKaA?

3. Kakue cBoiicTBa BEIOOpKH BbI 3HaeTe?

4. Kakoi psiji pactipeiesieHHs] Ha3bIBalOT TUCKPETHBIM?

5. Kakoli psn pacnpeneneHust Ha3bIBalOT MHTEPBAIbHBIM?

6. Kak npousBecT rpynnupoBKy BEIOOPKU B MHTEPBAIbHBIN psiji?

Tema 18 « UToroBoe TectrupoBaHue»
IIpakTHyeckoe 3axanue 1:

1.Bapuant
1. TpeyronbHas MaTpuila UMEET BUL. . .
2 00 4 1 3 1 00 111
a0 3 0 6)|0 2 1 B)|0 1 O rNnil 11
0 0 4 0 01 0 01 111

43



3 4

2. Onpenenurens paBeH...
a)-10 6) 10 B) 2 r) 1
4a+1 0 O
3.0mpenemutens | 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 Jlanamatpuna A=| 6 -1 2| cymmMma aji+azs paBHa...
8 -4 9

a)-3 0) 1 B) -1 r)-7
5. Ecmm (xg, Vo ) - peIICHHE CUCTEMBI JINHEHHBIX YpaBHECHHUI

x+2y=-3

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

2 —
Lim =~ 25

6. 3HaueHue npexaena x5 2(x=9) paBHO. ..
a)0 0)5 B) 10 I) o

9-x
7. Hana ¢yHKIus Y= —4 Torna, ee O00IacThi0 OMpeAeNieHUsl SBISIeTCS
\ x +

MHOXECTBO. ..
a) (-0;-4) U [9; +0)  6) (-4; 9] B) (4; 9] r) (-4;9)
2X
Lim(1+ i}
8. Ipenen 2x paBeH...
a)e 6) e? B) el r) X
9. ®ynkuus y = f(X) sBseTcs yObIBaroleil Ha HHTepBaje, €ClId Ha ’TOM HHTEpBaJe. ..
o F'(x)=0 5 f'(x)>0
o | (x)<0 o T (x)=0
. 5x? —3x+2
10. Hpepen >~ 3X° +X=9 papen. ..
2 5
a) ® 6) -3 B) 9 r) 3
y =X +4x* -2

11. TlpousBoaHas GyHKIUN MMEET BUJL. ..

L +2X 4+ =
a) 2\/; B) \/;
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1 + 8X —+8x-2

6) 2/ r) 2/

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

1
X

%) —e* - (x+1) ) et (¥ +2x+x?)
6) ex F) ex'(X+3)
13. Touxoii neperuba pynkiuu y = f(X) siBIseTcst Touka npu mepexojie uepes3 KOTopyio. . .
a) f ( ) MEHSIET 3HaK 0) f ( ) MEHSET 3HaK
B) f ( ) COXpaHseT 3HaK r) f ( ) COXpaHseT 3HaK
14. TIpousBoaHas BTOPOTo MOpsiaKa GYHKIIUH y=SIN2X yyieer BH/I...
a) 4C0OSX B) COS2X
6) 4sin 2x r) —4sin 2x
16. IIpon3BoaHAs YaCTHOTO paBHA...
u'v+uv’ u'v—-u'v u'v—-uv’ u'v—uv’
a) Vv’ 6) Vv B V n Vv
. I(4x —9Vx? }jx
17. HeomnpenenéHHbIi HHTETpal paBeH. ..

a) 4+9Vx +c 6) 2x? = 7TX4/x% +c B) 4x* +9Ux +¢ r) 2x2 + 7x2 +c

X In xdx
18. HeonpenenéHubIii HHTETpa I Vx
gx xlnx—ﬂx\/;+c gx XxIhx+c %ﬁ—\/;+c \/Ylnx—gx\/;+c

paBeH. ..

a) 3 9 6) 3 B) r)
(i3
19. Heonpeien€HHbIN MHTETpAT XX 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. Heompenen€HHbIN MHTETpaIT

3, 2
5 33{/W+C 6)Z,/(2x+1) +C

paBeH...

9,
) 8 (2x+1)" +c b Raxrlve

B
sin 7xdx
21. HeomnpenenéHuHblit HHTErpal j paBeH. ..
1 COS7X+C .
a) [ 6) COS7X+C g) 7COS7X+C ) sin7X+C
d{ =e "dx
22.006muit uaTerpan AuddepeHnnaIbHOro ypaBHeHU costy MMEET BULI. ..
N T e +C

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

i LI 2
23. lopsinok auddepeHraIbHOTO YpaBHEHUS 4y"-2y'=3x paBeH...
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a)4 B) 3
0) 7 r)2
24. Jlano muddepeHupansHoe ypaHeHne 2 3y'+2y=0
€My XapaKTepUCTUIECKOE YPaBHEHUE UMEET BUT ...

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

, Toraa COOTBETCTBYIOLICC

24y —
25. Jludpdepenimansroe ypapHenue CO° ydx —x“dy =0

NEPEMEHHBIX CBOAUTCSA K YPABHCHHIO. ..
ox__dy cosydx _ ax_ dy
1) X cos’ y 2y COS ydx = x*dy 3) X e 4) x>  cosy

B pE3yJbTaTe pa3JelIeHUs

26. [lano muddepennuanbHoe ypaBHeHue y’= 4, torma QyHKIus y = 2¢X  SBISIETCS €r0

pELIEHUEM, IIPU C PABHOM. ..
)2  2)1  3)-3 44

0z
_ 4 3 -
27. lana GbyHKIUS OBYX MEPEMEHHBIX z=-3x"y+8xy , YaCTHBIC TIPOU3BOIHBIC OX y
0z
oy PaBHBI. ..
%) —12x% +24y?. 48yx ) —36x%y. —3x* +24y?x
B) —12x3y+8y3; —3x* +24y°x v —36x2y; 48yx
0’z
Eu2 3 Y
28. llana ¢yHKIMSA OBYX IEPEMEHHBIX Z=5X"y—4y’X , YaCTHbIE IIPOM3BOJHbBIC ox*
0°z
o7

paBHBEI...
a) 10y, —24yx g —24yx.10xy—4y ) 10y 5x? —12y?x r) 1Ox—12y2; — 24yx

29. U3 ypHbI, B KOTOpOW HaxonsATcs 5 OenbIX U 7 4EPHBIX 1IAPOB, BEHIHUMAIOT HayAaudy
OJIUH 1Iap, TOTJa BEPOATHOCTh TOT0, YTO 3TOT Iap OyneT OesbIM, paBHa. ..

El E S
a) 6) 12 B) 13 r) 7
30. V3 reHepalIbHOI COBOKYITHOCTH M3BJIeUeHA BEIOOpKa 00bhEMa 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 MaTpuia UMECT BUL. ..

2 00 4 1 3 100 111
0 30 0 21 010 111
2) 0 0 4 ) 0 01 B) 0 01 v 111
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(0 - (0 3
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 B)lZ r)34

3. Ilpu yMHOXEHHMH ABYX MATPUII JIOJDKHO COOIOATHCS YCIOBUE, YTO YUCIIO. ..
a) CTPOK MEpBOH MaTPHIIbl PABHO YHUCITY CTOJIOIIOB BTOPOH MaTpHIIbI

0) cTOJIOIOB NEPBOI MATPHUIIBI PABHO YUCITY CTOJIOLOB BTOPOI MaTPHUIIBI

B) CTOJIOLIOB IIEPBOM MaTPUIIbl PABHO YKCITYy CTPOK BTOPOH MaTpHULIbI

I') CTPOK IIEPBOM MaTPUILIbl PABHO YUCITY CTPOK BTOPOM MaTpUIIbI

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

4. Cucrema JIMHEMHBIX ypaBHeHI/Iﬁ C OCHOBHOM MaTpuLeH

b= —1
0
BCKTOPOM IIpaBbIX gacTen HMECT BU...

X+ X, +X; =4 X, +X, =Xy =4 X, =X, +X; =4 3x, =4
X, — X, —X, + X, =-1 - X +X;=-1 2X, =0
2) —X,+%X;,=0 X, —X; =0 B) X, —X; =0 v 2%, =-1
5. Marpuna J HE UMeeT 0OpaTHOM, TPHU K PaBHOM..
a) 8 0) -8 B) 4 r) 2
3x +X+4
6. 3HaueHue npeena “‘” X -x-5 paBHo. .
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 KOTOPOH PaBEH. ..
a) 1 6) 0 B)oo 1)C
. tg4x
lim-~
9.Ipenen x>0 +1X pagen...
1 4
a) 11 6)11 B0 12
. x?-9
lim

10. Hpegen 3(x-3) paBeH. ..
a) ® 6) 0 B) 2 r)6
11. TIpousBomHast BTOPOro mopsijaka GyHKImH Y = Sin3X paBHa ...
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a) 9cosX 0) 9sin3x B) 3C0SX r) -9sin3x

2
€

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

1 _ A2X 1 _AX
, f'(x)=¢ 5 Fx)=¢e

1 _ XZ 1 _ X2
5 F(x)=2x-e o frx)=2e
" 2
13. Bropast mpousBoaHas y (X) byHKIIN y(x)=x"-3x-1 UMEET BUI. ..
a)y=1 6)y=2 B)y=3 r)y=0
14. Ilpon3BoaHasi mpou3BEACHUS paBHa. ..
a)u+v o)u'v+u'v B)U + V' r)u'v+uv'

_ X2 .ex
15. IIpousBoanas GpyHKIMU y= AMeEET BULL. ..
a) 2x-€"+x°-e" ) 2x+e" gy 2x-e" ) 2x-e*—x"-e

1
I[4ex - — de
16. HeonpenenéHusplii HHTETpal sin- X paBeH...

) 1
2) e’ —tgx+c 5) 4e* + 2ctgx+ ¢ B) ¢ - 2sin X 1) 4e* +ctgx+c
Uxd

17. Heonpenenéuuplii nHTErpal J. A xdx paBeH
2 x* 1 2
ZxtIx+c . —-=+C —F—*C
a)g 6)X X+C B) 4 X F) X\/;
dx

18. Heonpenenéuuslit uurerpan Vv 4x+1 paBeH. ..

1 1 VAx+1 4x +1

+C

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

6" —1)x
19. Heonpeien€HHbIN MHTETpAT -[ ( )d paBeH. ..
X 0

—X+C
a) In6 6) 68" +c gy x6" +c )6

Je’sxdx

+X+C

20. Heonpenen€HHBIN HHTETPAT paBeH...

1 3
+C —+cC
a) €% +c g) VX*+1 p) 3V2x+l+c oy Jx

21. Jlano muddepenmumansaoe ypapaerune Y''+15y'+2y = 0. Torma cOOTBETCTBYIOIIEE EMY

XapaKTCPUCTHUICCKOC YPABHCHUC UMECT BU/I. ..
a) k2 +15k —2=0 B) k% —15k —2=0
6) 1+15k +2k? =0 r) k?+15k+2=0.

22. JlaHo nuHEWHOE 0JTHOPOaHOE TUpdepeHITNaIEHOS YpaBHEHHE y +y —2y=0 ,
TOT/Ia €ro 00IIee permeHne MeeT BUI. . .

2x X 2
1) G&7 +Ce

—2X X —2X —X
2) Gi& T +Ce” 3) G& T +Ce 4)

'
X

c,e’* +c,e”
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y -5y +6y=0

23. O6mee pemenue qudepeHInaIbHOr0 YpaBHEHUS uMeeT BUJ. ..
1) Y= e**(c, cos3x + ¢, sin 3x) 2y Y= e¥(c, cos 2x + ¢, sin 2x)
3) V= ce ¥ +c,e™ 2 Y= c.e” +c,e”
o 2
24. Jlano muddepeHmanbHOe YypaBHEHHE y =(k+1)x , Torga (yHKIUS
-
Y = X" gnsercs ero peweHneM mpu K paBHOM. ..

H1 2)0 3)2 4)3

eldy = ax
25. O6mwuit uaTerpan audphepeHuaIbHOr0 ypaBHEHUs X

e =—+c¢

1 y=Ln|x|+c, 2) X g ey:Ln|x|+c’ )€’ =x+c

oz oz

_Ev2y_ Ay —
z=5x"y -4y X, YaCTHbBIEC MPOU3BOJIHBIE OX n oy

26. lana ¢pyHKIMS IBYX MEPEMEHHBIX
PaBHHIL. ..

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

0%z
_ 4 3 -
27. lana byHKIUS IBYX MEPEMEHHBIX z2=-3x"y +8xy , YaCTHBIE TTPOU3BOHBIC ox*
0%z
N2
oy PaBHBI. ..
a) 48Yx. —12x° + 24y* ) —12x%y +8y?. —3x* +24y?x
B) —36x2y; 48yx ) —36x2y;—12x3 +24y?
. 4.5 5
28. Jana ¢yHKOUS JBYX TEPEMEHHBIX z=-1Ix"y" —2xy , CMeEIlIaHHas 4YacTHas
0%z

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

29. JIBa cTpenka CTpEJISAIOT MO MUIICHH. BEpOATHOCTh IMOMaJaHUs B IEJb Y OJHOTO
ctpenka 0,7; y apyroro — 0,8. HaifTu BepoSITHOCTB TOTO, UTO 1IeTh Oy/AET MopaxeHa.

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

30. MaTemaTuyeckoe OKHUJIaHUE TUCKPETHOM CIIy4ailHOM BEJIMYMHBI, 33JaHHOM 3aKOHOM
pacrpeneneHusi, paBHo...
X 2 5 8
P 02]03]05

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

4.1.3 TecrupoBanue
TectupoBanmne UCTIOIB3YETCS ISl OIEHKH KAa4eCTBAa OCBOCHHS OOYYaIOUIMMCS OCHOBHOU
npodeccHOHaIbHON 00pa30BaTeIbHOM MNPOrpaMMbl 1O  OTAEIBHBIM TeMaM MJIM  pa3jienaM
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JUCLUIUIAHBI.
MO3BOJISIIOIIUNA  YIIPOCTUTH

Tect mpeacraBmsieT CcoOOKW  KOMIUICKC

poLenypy H3MepeHus

CTaH/IapPTU3UPOBAHHBIX
3HAHUH ¥ yMEHHMHA OOydarommxcs.

3aJIaHuH,

OOyyaronMMcst BBIJAIOTCS TECTOBBIE 3afaHusl ¢ (OPMYIUPOBKONH BOMPOCOB U MPEAJIOKEHHUEM
BBIOPATh OJIMH NPABWIHHBIA OTBET U3 HECKOJIbKUX BAPUAHTOB OTBETOB.

No OlLleHOYHBIE Cpe/iCTBa Kon u HaumenoBanue
TunoBble KOHTPOJIBHBIC 3aJaHus U (WIM) WHBIE MaTepPHaNbl, HEOOXOAUMBIE JUIS WHIIIKaTopa
OLIEHKM 3HAHWH, YMEHWH, HaBBIKOB ¥ (WIM) OMBITA JIEATEIBHOCTH, KOMITETEHIINU
XapaKTepU3yIOMHX CPOPMUPOBAHHOCTh KOMIIETCHIMH B IPOIIECCE OCBOCHHMS
JVCIUTIIHHBI

1 1. BeckoHedHO Maoil Ha3bIBaeTCs PYHKITUS, TIPeesl KOTOPOH paBeH. .. HUa-1 ¥K-1
a)l 6) 0 B) o r) C OcymiecTBIsIeT OUCK,
2. Ilpenen moctostHHOM BenmauHbl C paBeH. .. KpUTHUYECKUH aHaIu3a
a) 1 6) 0 B)oo T)C ¥ CHHTE3 HH(pOpMAaIiH,
- x2-16 MIPUMEHSIET CUCTEMHBIN
3. Openen LIM———— pagen... MOIXOA ISl PELICHUS
x5 2(x—4) HOCTaBIEHHBIX 33724
a)0 0) 4,5 B) 8 ) ©
4. Ilpon3BoHast CyMMBI paBHa. ..
ayutv o)u'v+uv
B)u+v ryu'v+uv'
5. IlpousBoaHas NPOU3BEACHHUS paBHa. ..
autv G)u'v+uv
B)u' +v' ryu'v+uv'
6. [IpousBoHas npousBeaeHus (x + 2)e* paBHa ...
a) —€" - (X+1) B) €57 (¥ +2x + X?)
6) e” re"-(x+3)
7. IlepBoobOpasnas nmocrosHHOTO yncna C paBHa
a)C 0) Cx
B) 0 r) x+C
8. Heonpenen€HHplil HHTErpan I(4x —94x? }jX paBeH. ..
) 4+9VX +c6)2x2 —7TxUx% +¢ 8)4x* +9Wx +cC
r2x? + 74Ux% +¢
9. OnpeneneHHBIH HHTETPal BRIPAKEHHUS 2X+5 ¢ HIKHUM IIPEesioM
HHTETPUPOBAHUS 2 U BEPXHUM IpezesioM 4 paBeH
a) -20 0) -22
B) 20 r) 22
10. HeompenenéuHslit HHTETpa J. sin 7xdX pases...
1 .
a)—7COS7X +C 6) COSTX+CB) 7COSTX+Cr)SIN7X+C
2 1. Ilpy yMHOXXEHHUH ABYX MaTPUII JOJKHO COOJIIOIAThCS YCIIOBHE, YTO YHCIIO. . . NJ-1 OIIK-1 Pemaer

a) CTPOK IE€PBOI MaTpHIIbl paBHO YHCIY CTOJIOIOB BTOPOH MaTpPHIIBI

6) cToJ010B 1EPBO MAaTPHIIBI PAaBHO YHCITY CTOJIOIIOB BTOPOI MaTPHIIBI

B) CTOJIOIIOB NEPBOW MATPHUIIBI PABHO YHCITy CTPOK BTOPOW MaTpHUIIbI

T') CTPOK IEPBOM MaTpPHUIIBbl PaBHO YHCITy CTPOK BTOPOW MaTpPHUIIBI

2. Ecim Bce ameMeHTHI OmpelenuTeNsl BTOPOTO MOpsaKa YMHOXHTH Ha 4, TO

THUIIOBBIE 33]a4H
po¢eCCHOHATBHOM
JIeATeIbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB

HOBBII OmpeieTuTeNb OyAeT OONbIIe HCXOIHOTO ... MaTeMaTHYECKHUX,
a) B YeTHIpPE pasa €CTECTBEHHOHAYYHBIX
0) B IIeCTHAIIIATH pa3 JIUCITUTUIAH C
B) Ha YETHIpe MPUMEHEHHEM
T') Ha IIeCTHAIATh nH(POPMAITHOHHO-
3. Onpenenutens MaTpulbl ¢ 3neMeHTaMu all1=6, al2=4, a21=4, a22=3 umeeT | KOMMYHUKAIMOHHBIX
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2 4

paBHa...

0
a)l

4 0
6)
gl

2) 0 6) 1

2D

7.BeposTHOCTH JOCTOBEPHOI'O COOBITHS PAaBHA. ..
B) 0,1

3HAYCHUE
a)2
0)3
B) 4
r) -3
4. TpeyronpHas MaTpHUIla UMEET BUI. ..
2 00 4
ay|0 3 0 6)|0
0 0 4 0
111
nil 11
111
3 4
5. Omnpenenurens paBeH...
a)-10 0) 10 B) 2
6. Jansl Matpuusl A = u

o N B
Y

r) 1l

0

E

0 2
1 2

3
5 . Torma matpuua A - B

T) JTF000MY YHCITY

8. BeposTHOCTH yCHEIHON cllaul 9K3aMeHa 110 MEPBOMY, BTOPOMY U TPEThEMY
MpeMeTaM y JIaHHOTO CTYAEHTa COOTBETCTBeHHO paBHbI 0,6, 0,7 u 0,75. Torna,
BEPOSITHOCTH TOTO, YTO OH YCIIEIIHO CIACT BCE K3aMEHbI, PaBHA...

TEXHOJIOTUH

o O -
o +— O
= O O

0 2
)
54

2
0,2

5
0,3

8
0,5

T (X

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

9. 13 reHepanbHOM COBOKYITHOCTH M3BJICUECHA BRIOOpKA 00BEMa N=50:
X 1 2 3 4
n, 10 9 8 n,

Torma N, pases...

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

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

[To pesynpTaTam Tecta 0OydaroOImMEMYCsl BBICTABIISIETCS OIEHKA «OTIHMYHO», «XOPOIIOY,
«YJOBJIETBOPUTEILHO» UIIN HEYTOBIETBOPUTEIHLHOY.

Kpurepun omeHku oTBeTa JOBOASTCS JIO0 CBEACHHS OOy4alomuxcs O Hadaja
TECTUpOBaHUs. Pe3ynbTaT TeCTUPOBaHUS OOBIBISIETCA 00yUYaIOIEMYyCsS HEMOCPEACTBEHHO MOCIIEe

€ro CIauM.

Ixana

KpuTtepuu oneHuBaHus
(% npaBUJIbHBIX OTBETOB)
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IMIxana Kpurtepunu onennBanns
(% npaBUJIBHBIX 0TBETOB)
Ouenka 5 (OTIMYHO) 80-100
Onuenka 4 (xoporo) 70-79
Onenka 3 (YIOBICTBOPHUTEIBHO) 50-69
Onenka 2 (HeyIOBJIETBOPUTEIHHO) menee 50

4.1.4 UuauBuayajibHbIE TOMANIHUE 3a1aHusI

WuauBuayalbHblE JOMAIlHWE 3aJaHUS, HWCIOJIb3YeMbIe JUIS KOHTPOJNS 3HAHUUN
00yJaroIuXCs, MPECISAYIOT ABE ISJIN: 00YYAIOIIYI0 M KOHTPOJIUPYIOIIYIO.

[Ipy  BBIIOJIHEHWM  WHAWBUAYAJILHOTO  JOMAITHETO  3aJaHus  OOydJaromuics
JEMOHCTPHUPYET 3HAHHUE AJITOPUTMOB PEIICHUS THIOBBIX 33ja4. O0ydaromemMycs peKOMEHIYIOT
JaBaTh MOJPOOHOE OMHMCAHUE XOa PEIICHUS 3a/1a4.

Ora GopmMa KOHTPOJIS B TOJHOW Mepe OTBEYAET NPHUHIUITY WHIAMBUIYAILHOTO IMOAX0/a B
00y4eHUHN.

WuauBuayanbHOe JOMallHee 3aJaHue BBIJAeTCsl MO u3ydaemMoMy pazzaeny. Cpok
BBITIOJTHEHMST 2 Hexenu. Bce 3amaHus pa3iudHbl, YTO HMCKIIOYAST TEPEIHCHIBAHUS 3aJaHui
oOyuaromuMucs apyr y apyra. [lo okoHYaHHM CpOKa BBIOJHEHHS WHIAMBHYaIBHOTO 3a/IaHus,
00yJaromuMcsl Ha3HAYaeTCs BPEMS 3allIUThl HHIUBHIyaJIbHOTO 3a/T1aHHUS.

Hnousuoyanvnvie 0omauiHue 3a0anus no pazoeiy «JnemeHmol TUHEUHOU anzeopbl)
B 3amavax 1-20 pemuTs cucTeMy TpeX YpaBHEHHI ¢ TPeMs HEU3BECTHBIMU MPU MTOMOIIH

OHpeHeHHTCHeﬁ, MCTOAOM Faycca, MaTpUYHbIM CIIOCOOOM.

2x-3y—-5z=1 X—-3y+z2=2
1.i3x+y-2z=-4 2.92X+y+3z=3
X—-2y+z2=5 2X—-y-22=8
2X+3y—-2=2 4x+3y—-2z=-1
3iX—y+3z=—4 4.93x+y+z=3
3x+5y+z=4 X—2y—-32=8
5x-2y+z=-1 3X+3y+2z=-1
5.42X+y+22=6 6.<2Xx+y—-2=3
X—-3y—-z2=-5 Xx-2y-3z=4
2x—y+3z=1 X—2y+z=4
l.4Xx+2y+z=8 8.42x+y+3z=5
4x-3y-2z=-1 X+4y+z2=-2
2Xx—y+3z2=3 X+y—-2z=1
9iXx+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+y+27=—4
11.02x+y+z=-7 12.¢x-2y-z=-1
2X—-y—-3z=5 2X+3y+22=0
2X+3y—-2=2 3X—2y+2z=3
13.9x+2y+3z=0 14.02x+y-2=-5
X—y—-2z=6 5x—y+3z=4
X+5y—-z=-1 2Xx—-3y+3z=0
15.42x+y—-2z2=7 16.{x+y—-2z2=-7
X—4y+z2=0 X—-2y+3z=3
3X+2y—-z=3 X+y—-2z=1
17.{x—-y+2z2=-4 18.42x+3y+z=0
2X+2y+z2=4 X—2y—z=17
2Xx—-3y+z=3 X+2y—-4z=0
19.9x+y-2z=4 20.<3x+y-3z=-1
3Xx-2y+6z=0 2X—y+52=3

Hnousuoyanvnvie oomauwinue 3a0anus no pazoeny «InemeHmovl MAmemamuieckozo
ananuza)

B 3agauax 21 — 40 HaiiTu yKkazaHHbIE IpeAeIbl.

. 3x>-5x-2 . 2x2—-3x+1
21.a —_— 0 _—
)IEED 22 _x-6 )IXIED 3x2+x+4
. arctg2x i 2x—3jXl
0 im0 lim| 5

2x% +15x + 25
5—4x—x>2

5x2 —2x +1

% lim 2x% +x-3

X—00

. (342
D lim| 3,

22.3) lim

X—-5

1-cos4x

) [im

10 2arcsin 2 2x
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23.

24.

25.

26.

27.

28.

2 i 4x* +7x+3
le 2x2 +x-1

8) lim

x—0 4x

2 i 2x% —9x+9
!Hg] X2 —5X+6

B i sin 3x
!m tg5Sx

. Bx—-x*-4
a) [im

s X2 —2x-8

2

. tg“x
5) |!£T0] sin 2x

T X2 —2x—8
XLrD 2x% +5x+2

tgx —sin x

B) [im——:

x—0 X

2 i 3x? —2x-1
!m X? —4x+3

sin 2 3x

®) I!m tg? 2x

2 i 6—x—Xx>2
1M 32 g 3

arcsin 2x

. 3-2x-x?
6)IX|£D X2 +4x+1

. (4x+3)°
D lim| 5,

X—0

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

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

X<—00

. 2X*+x—4
Olimy e

. 5X—1 2x+1
D lim{5,2

. X2 —Tx+1
6) lim

2
xoso IXT+X+3

. (3x-1)*
Dlim{ 3,

. 3’ +5x+4
Olmoe ot

) 2x =7\
N [im 3

. 2xP-2x+1
6 limy

e X2 +4AX+2
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3X

B
Ilm arcsin 6x

x—0

x3 -1

a —_—
)I!m 5x2 —4x—1

29.

1-cos6x
xsin 3x

8) lim

x—0

X2 +2x—8

30.
8—x3

a) [im

X—2

B) |im sin 3xctg5x

x—0

—X—6
3l.a _—
)I!m X2 —6x+9

Xtgx

B H e
) IIml—cos4x

x—0

4x +4
a) Ilm—

X—2 4

32.

arctg3x
6X

B) [im

x—0

x®+8
33.2) [im z

X2+ X =2

2x

)I|m

x—0

) Ax+1\7
D 1lim 4x -3

6) lim

X—>0

x> +Xx+3

5—2x —3x?

. 5X
r) |Im(5x

X—>0

—3X+4

6) lim

x> \ X+

)Ilm[x

2_4
6)|imx—_
x>-2 J1—4x -3

X—0

6) [im

X—3 X _9

X<—00 2X +5X 1

)

X+4

V2X+3-3
2

2 4x+1
r) I|m[1—4x_3j
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ra X2 —6Xx+8
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. X?’—=T7x+10
34. a) ||m

. X+1
% _10x+ 25 6) |
w5 X —=10x+25

M ax+7-2

. . 4 2x-3
xctgdx 1
B lim xctgdx o) [im ( +4x+1j

x—0 X—>0

. (x=5)° _ x+3-2
35.a = 6
imz—5 0 O lim= 7

. Sin 4x ] 2
1-—
im0 lim(155

j6x+l

XoBXH9 ) lim X2
s X =27 M Vax+1-3

X2 r) [im (4-3x)x

x—1

. 2x*+x-3
37.a st T 2
) I!Uﬂ X2 —2x+1

0) |im(\/9x2 +4x —Bx)

X—0

. 1-cos6x ] X
B) |ImT B) |im (65— 2%)2
x—0 X2
2x% +5x—3 X2—25

38. im0 ) i e 2
VMg e OlIM g,

X—5

. tg3x
B
) I!Do] sin 5x

D lim (7 -20

x—3

2x% +3x -2

39. a) |||’T](X+—2)2 0) Iim(ZX_WMxZ +3x)

-2 X—00
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B i 4x
!m arctg2x )

r) |im(2x+3)i

: x -1y . A1-x-2
40. a (— 0 _—
) I!T 4x* +x-5 ) IXLrD 4—1-5x
. sin?2x ] 3
B) ||n;] 2 r) ||m(2x+5)x+z
X—> X—>—2

d
B 3agauax 41-60 HaiiTi IpOU3BOAHBIC d—y , IOJB3YACh (hopMyIaMu
X

Qg epeHIpoBaHus.

3x—-4

4l.a)yy=—2"%
Vx® +3x -2
B) y=Inarcsinv1—x? ,

2—x?
X —6x

r) y=1n?®

x+3

42.a) y=————,
Vx®—6x-9

2
B) y=Intgx®, r) y=|n4,/ 32( +2 ,
X+ 2X
2x c0s3x 2 3
43. a) ym———, 6)y=<3 +sin 3x) ,
x*—5x%+3
2) y=art 2x+1 o y=In x° +3
Mk PR I rox
44. a) y=3—x 6) }:(23'“‘"* +arccos x)4
Vxi—4x? +1 ’ 7
2 J—
B) y=Inarctgvx -1, r) y=In3 2)3( 2 )
X® —3X
45 a) y: L 6) y:(SIQZX _ X2)3
x®+5x% -2
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6) y=(3"">* —cos? 2x)’,

6) y=[2@ + 11+ x2 [,

tgx

n) y=(2x+3)

XZ

1) y=(1+cos x)

arctgx

) }P(X2 +1)



B) y=e arctg?/2x—1

4x +1

Y e 2
B) y=arcsin/1—4x* ,

2x—3

47. a) ym———
Vx®+4x-3

B) y:lnsin(ZXz ),

3x-8

48.2)y=——2"°
VX2 +3x—4

B) y=e arcsin/1-x

3X+2

49. ) y= 212
VX2 +3x+1
24/x

B) y=arctg 1I_x

5x -2

50. a) y=——2 2,
Vx? +5x -1

B) y=e arctgy x* -1

2X—7

51.a)y=——r
VX2 +8x—14

1
B) y=Inarccos —,
X

) y=(arcsin x)ﬁ

3 3_X2 - X2
r) y=In 7 oy 1) y=(x +sin x)

6) y= (35’"“92x —In (1+ 4x? ))4 :
2
y=in® (22 ) y=(tg2x)®
X* —4x
6) y=(2°°SZX +sin? x)s,
5—x? X
—In 4 ’ _ 1 arctgy/x
Dy=In'y e ny=(x+1)

6) y=(29 —sec3x},

2x—3 1Y°
_in¢ | 2X=3 :(1+_j
Dy X2 —4x+6 DY X

6) y:(3°°SZX +cos? x)4,

) y=(arcsin Jx )2&
6) y=(57%%" + cosec2x/,

4x? -1
4x°% +1

)COSZX

r) y=In® : 1) y=(tg2x
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3x-4

52.8) y=————,
Vx®+9x—-6

B) y=Incos(e ™**),

5x+4

53.a) ym————
Vx? =5x-2

arctg3v x?-1
B) y=¢ ¢ ,

3x-1

54.a) y=————,
SUxd+9x-1

1
B) y=Inarccos —,

J2x

2X—-3

RNy
1
B) y=Inarcctg "

2X+1

33 +6x+1

56. a) y=

arccjsv1-x?
B) y=¢ '™ :

4x +3

57.a) y= ——,
SVx®—4x-1
B) Flntgez‘g,

5Xx—-6

58.a) y=— >
U3 +5x-2

arcctgy 4x-1
B) y=e¢ "N

3
)

6) y= (55"‘2 X —cos 2x)

x3—-2
X3 +2

r) y=In®

6)y= (zarcsinx B \/1_7)5 |

5 [3x2 =2

r) y=In
LN P

6) y=[32 2 +inf1+ax2 ',

0) y= (4“’2" —thx)S,

x* -3
x* +3

r) y=In*

3
)

0) y= (5“’2X +sec? x)

3x+1
=In? / ,
Dy 3x-1

6) y=(2== % - I=x]"

2x%? -3
2x2 +3’

r) y=In*

3
)

0) y:(3°tgzx + Insin x)

2x% +1
2x2 -1

r) y=In®
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2 )arcsin X

1) y=(1—X

)sin4x

n) y=(ctg4x

tg2x

1) y=(sin 2x)

) }ﬁ(x4 Jrl)llX

tg2x

1) y=(cos 2x)

21) y= (Ctgx)sin2 X



2x% +5

59. a) y= ot >
Vx4 2x

.2
B) y=Inarcsin

E ,

x®-10

60. a) y= —,
Vx* —8x

B) y=Intg T

61.a

62.a
63.a

64.

65

66. a

67.

68.

1

1—x?

1
x®—3x

]

1) y=(ctgx)™”

6) y=(6% + arcctg3x)’,

M) y=In® 110 — 3x?
x® —10x '

1) y=(x +In x)""*

B 3agadax 61-80 HaiiTh HeonpeaeIeHHbIE HHTETPAIBI.

3x? +14x+37
)|

(x —D(x* +4x +13)

ix. ©) I xdx

X3 +6X° +9x

) J- 7x3 + 40x — 96
2x* +5x° —12x?

) .[ZX4+9X3+3X2+27

4 3 2
a)J-4x 4x° +X°+5 «

4x° + 4x® +5x

a)-" X+2

dx
(2x +3)(x +1)?

3x% +4x
) I(x—2)2(x2 +4)

a) J' 5dx

X% +2x25x

a) IX4_2dX,

X3 + X

69. a) j ax

(2x-D(Bx* —4x+1)’

Ja—x
dx
o )
) J.(9+x2)\/9+x2

dx
Rl bt
6)jVl

2
—X
5 dx,
X

dx
2R r ot
6)j“x2

_4dx,
X

x%dx
6 :
: I(9—x2)J9—x2

dx
©) J‘XZ\/XZ 1

x3dx
§) )
) J (4- xz)\/4— x?
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B)I6x2arctg 2xdx

B) _[xln( x* + 2)dx
B) Ixzcos4xdx

B) Iarccos 4xdx

B) j(x2 +1)sin xdx
B) J'e’xsin xadx

B) J.arccos 3xdx
B) sze‘“dx

B) _[ e 2" cos xdx



34dx dx ) X
70. , 0) | ————, X cos—dx
2 I(x-2)(x2—2x+17) ) IX«/xz 4 ) [xoos
X*+5
71. ———dX, 0) —dx
2 j2x3—x2—10x Jax? —4x+3 2 J.1+S|n X
7 a)J' 20dx J 4x+5 )J- dx
T (X 4)(X* +4x+20) V11— 20x — 452 sin® x
3x?-2 6x-5 sin® x
73. dx, 0 dx
2 I(x+3)(2x2 —3x—-2) ) J‘wlgx L 6x— 2 Icosex
4 3 2 _
74. a) sz S Sk 6) | -1 4, B [[ctg*xax
X% +4x? +4x J5+12x — 92
75. a) I 92xdx , 6)[ X+2 dx, B) Ilein“xcos“ xdx
(X=5)(x" +2x+10) VAx2 +12x+7
76_a)I4X_—32dX, o ¥4 4 IL
x(2x-3) J21+12x—9x° 4—-5c0s X
77. a)_[ 2?)( , 0) J $x+1 dx, B) Icos4xsin3xdx
16x* -1 JOx2 —12x+5
2x° +4 X+5
78. —_ o tg“xdx
O | aocear o »le
5dx X+3 dx
79. , 0 -
2 j(x+1)(2x2+2x+5) ) I,/X x4+l 2 I3S|n X+4c0sX+5
2x° —2x" + 4 2x+3 cos® xdx
80. ——dx, 0 _—
a)-[ x* +4x? )-..1/7 6X — X2 B)-[ sin® x

Hnouesuodyanvnoe oomauinee 3a0anue no pazoeny «nemenmosl meopuu 6epoaAmHocment
U Mamemamuyeckoi CImamucmuKku,

B 3agauax 81- 85 ucnonb3oBats Gpopmyny bepryiuium ans onpeneneHus BEposTHOCTEH
TIOSIBJICHHSI COOBITHS TIPU TIOBTOPSHUM MCTIBITAHUH.

81. BexoxecTh ceMsH JaHHOTO pacTeHus coctaisieT 90%. Haiiti BeposTHOCTB TOTO, YTO
13 YETHIPEX MOCESTHHBIX CEMSH B30MAYT: a) TpH; 0) HE MEHEe TPeX.

82. B xJ10mKe 4nciio JTMHHBIX BOJIOKOH cocTaBisieT 80%. KakoBa BeposSTHOCTh TOTO, UTO
Cpelu B3SITHIX Hay/nady 5 BOJOKOH JUIMHHBIX OKaXXeTcs: a) TpH; 0) He Oosiee ABYX.

83. [IpuHKUMas BEpOSTHOCTh POXKJICHHS MAJIbYMKa U JEBOYKH OJIMHAKOBBIMU, HAUTH
BEPOATHOCTH TOTO, UTO Cpeid 6 HOBOPOXK/IEHHBIX: a) MajbuKKa; 0) He 0oJiee ABYX JIEBOYEK.
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84. B HexkotopoM Bojoeme Kapribl cocTaBisitoT 80%. HaiiTu BepoaTHOCTH TOTO, YTO U3 5
BBUIOBJICHHBIX B 3TOM BOZI0O€ME PBIO OKaxxeTcs: a) 4 kapra; 0) He MeHee 4 KapIioB.

85. IIpubop coctout u3 4 y3ioB. BeposTHOCTh 6€30TKa3HOM padOTHl B TCUCHHUE CMEHBI
JUIst Kak10ro y3ia paBHa 0,8. Y3I1bl BBIXOJAT U3 CTPOSI HE3aBUCUMO OAMH OT Apyroro. Haiitu
BEPOATHOCTH TOT'O, UTO 32 CMEHY OTKaXyT: a) 2 y3i11a; 0) He MeHee 2 y3JI0B.

B 3agauax 86-90 ncnonp3oBath acuMIToTH4YECKyYI0 opmyity Ilyaccona mis onpenenenus
BEPOATHOCTEH MOSBICHUS COOBITHS MPU OBTOPEHUU UCIIBITAHUH.

86. Cemena comepxar 0,1% copaskoB. KakoBa BepOsSTHOCTb IIPH CITY4aitHOM 0TOOpE
2000 cemstH OOHAPYKUTH 5 CEMSIH COPHSIKOB?

87. BeposiTHOCTB MOsiBIeHUs1 OpakoBanHOM netanu pasHa 0,008. Haiitu BeposSTHOCTD
TOTrO0, 4T0 U3 500 cyyaiiHO OTOOPAaHHBIX JeTaliell OKaXeTcsl 3 OpaKOBaHHBIX.

88. YcrpoiictBo cocrout 3 1000 31eMeHTOB, paboTarOIUX HE3aBUCHMO OJHMH OT
JIpyroro. BeposaTHOCTh 0TKa3a JIr000ro 3jeMeHTa B TeueHue yaca pasna 0,002. Haiitu
BEPOATHOCTH TOTO, YTO 3a Yac OTKaXYyT 4 3JI€eMEHTa.

89. Kuwnra nzmana tupaxom B 50 000 sx3eMuisipoB. BeposTHOCTh TOT0, YTO B KHUTE
umeercs aepext opourropoBku pasHa 0,0001. Haiitu BeposSTHOCTB TOTO, YTO TUPAXK COACPIKUT 5
HENPaBUJILHO COPOLITIOPOBAHHBIX KHUT.

90. BeposAiTHOCTH BBKHBAHUS OAKTEPHIA MTOCTIE PaIMOaKTUBHOTO 00ay4yenus pasHa 0,004.
Haiiti BeposiTHOCTB TOTO, 4TO MOCcie obnydenus u3z 500 6akrepuit octaHeTcsi HE MeHee 3
OaxkTepuil.

B 3amagax 91-100 naHo, 4TO Ha TPAKTOPHOM 3aBOJIe pPa0OUMUii 32 CMEHY U3TOTOBJISET N
netaned. BeposTHOCTh TOro, YTO A€Talb OKaXKETCs IEpBOro copra paBHap. KakoBa BeposSTHOCTS,
YTO JIeTajei mepBoro copra OyJaeT M ITyK.

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, Mm=75.

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

Hnouesuodyanvnoe oomauinee 3a0anue no pazoeny «jiemenmopl Mamemamuieckou
CIamucmuKuy
B 3agauax 101- 120 3agan 3akoH pacnpeaeneHus ciydaitHoi BennuuHbl X (B epBoit
CTpPOKE TaOJHUIIBI TaHBI BO3MOXKHBIE 3HAUSHHSI BEJTMUMHBI X, 8 BO BTOPOH CTPOKE YKa3aHBI
BEPOSTHOCTH ) 9TUX BO3MOXKHBIX 3HAUECHUH ).
Haiitu: 1) marematrueckoe oxxumanue M(X); 2) aucniepcuto D(X); 3) cpennee
KBaJJPaTHUYECKOE OTKIOHEHUE 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 IPOBEACHUA POMEKYTOYHOM
arrecTauuu
4.2.1 3a4er ¢ oueHKOMI

3auer ¢ OLEeHKOMU sABseTcs (POPMO OLIEHKH KaueCTBa OCBOCHUS 00YYarOIUMCsI OCHOBHOM
npodeccuoHaIBLHON 00pa30BaTENbHON MPOTPaMMBbI MO pasienaM TucHHILIHHEL. [lo pesynbraTam
3ayeTra O00y4aroIleMycs BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOIIO», «yIOBJIETBOPUTEIBHOY,
«HEYJOBJICTBOPUTEIBHO» U BBICTABIAIOTCS B 3a4€THO-3K3aMEHALMOHHYIO BEIOMOCTb B JICHb
3a4eTa.

3aueT NpoOBOANUTCS IO OKOHYAHUU YTEHHUS JIEKLIUHN U BBIIIOJIHEHUS IPAKTUYECKUX 3aHITHH.
3aueT MpUHUMAETC NpeNnoAaBaTeseM, IPOBOAUBIINM PAKTUYECKUE 3aHATHSA, WIX YUTAIOLIUM
JEKUUU 110 JAaHHOW JAMCUUILIMHE. B cilydae OTCyTCTBHA BeAyHIEro IPEnoaBaTeNs 3a4deT
NPUHUMAETCSl TIpErnojaBareieM, Ha3HAaYeHHBIM DPAcHopsDKeHHEM 3aBenyromero kadenpoi. C
paspelleHuss 3aBeayrolero kadeapoid Ha 3ayeTe MOXKET IPHUCYTCTBOBAaTh IpernojaBareib
Kaeapel, TPUBJICYCHHBIHN I TOMOIIU B IPHEME 3a4eTa.

IIpucyrcTBue Ha 3adere Ipenojgasaresiell ¢ Apyrux Kadeap 0e3 COOTBETCTBYIOIIEIO
pacropspKeHHs PEeKTOpa, MPOPEKTOpa MO y4eOHON M BOCHHUTATEILHONW paboTe WM 3aMECTHTENS
JMPEKTOpa MHCTUTYTA IO yuyeOHOM paboTe He JOITyCcKaeTcs.

®dopma HpoBeAEHUS 3aueTa C OLEHKOM (YCTHBIN ONpOC, TECTUPOBAHME) OIpPENEISIETCS
Kaeapoil U 10BOJUTCA A0 CBEJIEHHs 00yUYaIOIIMXCsl B HaUaje ceMecTpa.

Jlnst mpoBeneHUs 3a4eTa BEAYLIMM NpernoAaBaTelb HAKAHYHE IIOJy4aeT B CEKpeTapuare
JUPEKTOpaTa 3a4e€THO-2K3aMEHALMOHHYIO BEJOMOCTb, KOTOpas BO3BpAllaeTCsi B CEKpeTapuar
II0CJIE OKOHYaHUsI MEPONIPUATHS B ICHb IIPOBEICHUS 3a4€Ta NN YTPOM CIIEYIOLIETO JHS.

OOyuaronvecs npu sABKE Ha 3adyeT o00sf3aHbl HUMETh IpU cebe JTOKYMEHT,
YAOCTOBEPSIOUIUI €ro JIMYHOCTD.

Bo Bpemst 3adera oOydarongyecs MOTYT IOJIb30BaThCs, C pa3pelieHUs] BEAYIIEro
npenojaBaTenis, CIpPaBOYHOM W HOPMATUBHOM JUTEpaTypoW, JPYyrUMH IOCOOMSIMU U
TEXHUYECKUMHU CPEACTBAMU.

Bpems moaroToBku oTBeTa B YCTHOW (hopMe NpH clade 3adeTa JOJKHO COCTABIATH HE
meHee 20 MUHYT (110 KeJTaHUI0 00YYarolLIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBera -
He Oonee 10 MUHYT.

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

KauecTBeHHas1 OLIEHKA «3aUTE€HO», BHECEHHAS B 3aU€THO-IK3aMEHALIMOHHYIO BEAOMOCTb U
ABJISIETCS PE3YJBTAaTOM YCIIEIIHOIO YCBOCHUSI MaTepraa.

Pesynbrar 3ayera B 3a4€THO-DK3aMEHALIMOHHYIO BEIOMOCTb BBICTaBISAETCA B [JEHb
NpOBEJEHUS 3adera B MPUCYTCTBUM camoro oOydarwomerocs. IlpernopaBarenu HecyT
MIEPCOHAIIBHYI0 OTBETCTBEHHOCTb 3a CBOEBPEMEHHOCTb M TOYHOCTb BHECCHUS 3aIlUCed O
pe3ynbTaTax MpOMEXKYTOYHOM aTTECTALMK B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicst SBUJICS Ha 3a4eT M OTKA3aJCs OT MPOXOXKIEHUS aTTeCTallud B CBSI3U
C HEMOJArOTOBJIEHHOCTBIO, TO B 3a4€THO-DK3aMEHAIMOHHYIO BEJAOMOCTH €MY BBICTABIISIETCS
OLICHKA «HEYJIOBJIETBOPUTEIILHO.

HesaBka Ha 3adyer oTMeuaeTcs B 3a4€THO-IK3aMEHALIMOHHOM BEIOMOCTH CIIOBAMH «HE
SABUIICS.

Hapymenne JIACLIUTUIVHBI, CIIMCBIBAaHUE, HCIIOb30BAHNE oOy4aromumucs
HEpa3pelIeHHbIX  MEYaTHbIX M  PYKOIUCHBIX  MaTepHajoB, MOOWJIBHBIX  TEJIE(POHOB,
KOMMYHHUKATOPOB, IIJIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JPYIMX BHJOB JIMYHOM
KOMMYHUKAIl[MOHHOW ¥ KOMIIBIOTEpDHOM TEXHUKHM BO BpEMs 3adera 3ampelnieHo. B ciydae
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HapYIICHUS 3TOr0 TpeOoBaHUs MpenoiaBaTeNb 00s3aH yIAIUTh 00yJaroerocst u3 ayaJuTopuu u
IPOCTABUTh €MY B BEJOMOCTHU OLIEHKY «HEYIOBJIETBOPUTEIHHO.

OOyyaromumcs, He CAABIIUM 3a4€T B YCTAHOBJICHHBIE CPOKH 110 YBAKUTEIHHON TPUUYUHE,
UH/IMBUYyaJIbHBIE CPOKH IPOBEACHHUS 3adeTa ONPEACISIOTCS 3aMECTHTENEM JUPEKTOpa
WHCTUTYTA 110 y4eOHO# paboTe.

OOyuaronmecsi, UMEIOIIUE aKaJEMHUYECKYI0 3aJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
onpezenseMble YHuBepcureroMm. MubopManus o JTUKBUAALMU 33J0KEHHOCTH OTMEYaeTcs B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pellieHus 3aMeCTUTeNsd JUPEKTOpa WHCTUTYTa Mo ydeOHoW pabote
JOCpPOYHAs Cllavya 3a4eTa C 3alHChi0 PE3YIbTaTOB B AK3aMEHAIIMOHHBIH JIHCT.

WuBanuapl 1 Jauia ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbSI MOTYT CJaBaTh 3a4€ThI
B CpOKH, YCTAQHOBJICHHbIC WHIUBUAYaJbHBIM Yy4eOHbIM IUIaHOM. MHBamuasl u jauma ¢
OTPaHUYEHHBIMU BO3MOYKHOCTSMU 30POBbs, MMEIOIIHME HAPYLUICHUS OMOPHO-IBUTATEIHLHOTO
ammapara, JOMYyCKAaloTCs Ha aTTECTAllMOHHBIE HCIBITAHUS B COIPOBOXIECHHUH AaCCHUCTEHTOB-
COTPOBOXKAAIOIIUX.

[Iponierypa npoBeneHus MPOMEKYTOUHOM aTTECTAIMH Ui 0OCOOBIX CIydaeB M3JIOKEHA B
«[lonoxeHnn O TEKylIeM KOHTPOJE YyCIEBAaEMOCTH M MPOMEXKYTOUHOM aTTecTaluu
oOyuaromuxcs o OIIOII 6akanaBpuara, cnenuanurera u maructparyps» ®I'bOY BO HOxHo-
VYpanbckuii ['AY.

[lkana v KpUTEpHUH OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPECTABICHBI B TAOIHUIIE.

Ikana Kpurtepuu oneHuBaHus
- 00yJarOMIXICS TTOJHOCTHIO YCBOWII MaTEPUAT;
- TOKa3bIBAaCT 3HAHHE OCHOBHBIX IIOHATHH IUCHMIDIMHBL, TPAaMOTHO IONB3yeTCs
TEPMUHOJIOTUE;
- MPOSIBISICT YMEHHUE aHAIM3UPOBATh U 0000IaTh HHOOPMAIIUIO, HABBIKH CBSI3HOTO OIUCAHUS
Ouerka 5 SIBJICHUH ¥ TIPOLIECCOB; 5 3
(oTmuHo) - JIeMOHCTpUpYET yMEHHE WU3JlaraTb MaTepHal B  ONPEJICIICHHOW  JIOrMYeCKOU
MOCJIE/I0BATENLHOCTH;
- TOKa3blBa€T YMEHHE WILIFOCTPHPOBATh TEOPETUUCCKUE IMOJOKCHHUS KOHKPETHBIMU
IpUMEpaMu;
- IEMOHCTPHPYET cPOPMUPOBAHHOCTh U YCTOHYNBOCTD 3HAHWMA, YMEHHIA U HABHIKOB;
- MOT'YT OBITh JONYIICHHI OIHA—/IBE HETOYHOCTH IIPH OCBEIICHHH BTOPOCTEIICHHBIX BOIIPOCOB
- OTBET yIOBIICTBOPSIET B OCHOBHOM TPEeOOBaHUAM Ha OILICHKY «5», HO IIPU ATOM HMEET MECTO
OJIMH W3 HEIOCTATKOB!
Ouerxa 4 - B YCBOSHHH MaTepHaia JOMyIIeHEI MPOOeIbl, He UCKa3UBIINE COICPKAaHIE OTBETA;
(xopotio) " YMEET TONB30BAaTLCA  OCHOBHBIMH  HM3MEPHTENLHBIMI mpubopamMu, HO [OITyCKaeT
HE3HAYUTEIILHBIC OIIMOKHU MPH 00BSICHEHUH MPUHIIUAIA UX JCHCTBUS
- MPOSBSICT HABBIKA HCIOJIB30BAHUS OCHOBHOTO Y4e0OHOro Mmarepuana, HO JOMyCKaeT
HE3HAYUTEbHbBIC OIMOKH MPH €ro0 MCI0Jb30BAHUU
- 3HAHWS,YyMEHUS W HABBIKK WKCIIOJH30BAHUS OCHOBHOIO MPOrPaMMHOIO MaTepuaia B
MHUHUMAaJIbHOM 00BhEME;
Ouenka 3 - MMEJIMCh 3aTPYAHCHHUS WU JOMYIICHBI OIIMOKH B ONPEACICHUH TMOHSITHH, UCIIOJIb30BAHUH
(YAOBIETBOPUTENh | TEPMHUHOJIOTHH, ONHMCAHUH SIBICHHA W MPOIECCOB, HCIPABICHHBIC IIOCIEC HABOJSIIINX
HO) BOIIPOCOB;
- BBIIBJICHA HEJOCTaTOYHAs C(HOPMHUPOBAHHOCTD 3HAHUM, YMECHHI U HABBIKOB, 00YUYAIOIIHHACS
HE MOXKET MPUMEHUTh TEOPHIO B HOBOH CHUTYaIUH
- mpoOenbl B 3HAHWAX, YMEHHUSX M HAaBBIKAX HCIOJNB30BaHUS OCHOBHOTO IPOrPAMMHOTO
MaTepuala, IPUHIUITHATBHBIC OITUOKH IIPU OTBETE HA BOIPOCHI;
Orenka 2 - OOHapyXCHO HE3HAHWC W/IIM HEMOHMMaHWe OoJNbIIeH wWid Hauboliee BaXKHOW 4YacTH
(HEeyIOBIIETBOPHUTE | MaTepHaia;
JIBHO) - JIOMyIICHBl OMHKOKH B ONPEACACHWU IOHSITHH, NMPHU HCIOJb30BAaHHA TEPMHHOJOTHH, B
ONKCAHWH SIBJICHUH U MPOIIECCOB, KOTOPhIE HE HCIPABIICHBI MOCIE HECKOJBKHUX HABOISIIHX
BOIIPOCOB;
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HaBbIKHU

- HC C(l)OpMI/IpOBaHI)I KOMIICTCHIIUU, OTCYTCTBYIOT COOTBCTCTBYIOUIWEC 3HAHUA, YMCHUA U

Ouenounsle cpencTsa Ilepeyenn BONPOCOB K 3a4eTy € OLEHKOM

1.ITonsTHe MaTpuIBl. Bumer MmaTpu.

2.0mpenenuTeny 2-ro ¥ TPEThEro MOPSIKa.

3.CaoiicTBa omnpenenuTenei.

4 MuHop. AnrebpandecKkoe TOTIOTHEHHE.

5.Cucrempl THHEWHBIX ypaBHEHUH. OCHOBHBIC TIOHSTHS.

6.Meron ["aycca st pemieHnit cucTeM JTMHEHHBIX ypaBHEHHH.

7.Meton Kpamepa Juist pelieHnii cucteM JIMHEHHBIX ypaBHEHHH.
8.ITonsTne obpatHoit MarpuLbl. HaxoxneHue oOpaTHOI MaTpHIIBL.

9. Pemienue cucreM JIMHEHHBIX YpaBHEHUI METOIOM OOpaTHBIX MaTpHLI.
10.ITonstue Gyukiun. Odnacts onpenencHus. [Ipumepsi.

11.06macTs 3naueHnit. CriocoOb! 3aganus QyHKun. [Ipumepsr.

12 .DnemenrapHbie GyHKIUN U UX Tpaduku. CBOHCTBA TpadUKOB.
13.CgoticTtBa dyHKIwIH. [IpuMepHI.

14 TTonsTue mpezaena B TOUKe, OECKOHEYHO YAAIEHHOH TOUKe.
15.beckoHedHO Maible (YHKIIMU H UX CBOWCTBA.

16.beckoneuHo Gonpive (YHKIUU U UX CBOWCTBA.

17. Teopema o npezesie CyMMBI, IPOU3BEIECHHS, YACTHOTO U CTEIEHU.
18.I1paBuia pacKphITUs HEONPEIEIEHHOCTEH.

19. Ilepsblii 3ameuarenbHbli npeaent. [Ipumepsr.

20. Bropoii 3amevarenbHbii npeaen. [Ipumepsr.

21. lonsitue  mpousBogHoi.  ['eomerpuueckuit  u
IIPOU3BOJHOM.

22. OcHoBHBIC TipaBwiIa AuddepeHInpoBaHUS.

23. OcHoBHEIE (opMynbl A depeHIINPOBAHNS.

24. TIponsBoaHas cnoxHOH QyHKIHH. [IpuMepsl.
25.CBs3b NIPOU3BOJHOM C MOHOTOHHOCTHIO. [lOHATHE MakCHMyMa W MHHHMYMa
(hyHKIHM.

26. MlHTepBaibl BBIYKIOCTH M BOTHYTOCTH rpaduka QyHKIHIO.

27.Touku nepernba rpaduka Gpynkunu. HeoOxoqumoe yciioBue CyliecTBOBaHUS
TO4EK meperuoa.

28.IloHsTHE (YHKIMM HECKOJBKHX MEPEMEHHBIX.
IIpumepsl.

29.YacTHble IPOU3BOHBIE TIEPBOTO MOPsIIKa PYHKINH HECKOJIBKUX IIEPEMEHHBIX.
30.YacTHble TPOM3BOAHBIE BTOPOTO MOPsAKA QYHKIIMN HECKOIBKHX IIEPEMEHHBIX.
31.9kcTpeMyMBI (YHKIIMU IBYX MIEPEMECHHBIX.

32 . IuddepeHnmanpaple ypaBHECHUS. BUabL.

33.Pemenne nudhepeHUaNbHBIX YpaBHEHHI TIEPBOTO MOPSIIKA.

34.Pemenne nuddepeHnaIbHBIX YPaBHSHHH BTOPOTO TTOPSIIKA.

35. Tonsrue nmepBoobpazHoit GyHKIwH. [IpuMepsI.

36. [TonsiTue HeonpeneneHHOro uHTerpaia. CpoiicTaa.

37. HemocpeicTBEHHOE MHTETPUPOBAHHUE B HEOIIPEACICHHOM HHTErpaJe.
38.Meto MHTErpUPOBaHHS 3aMEHOW IIEPEMEHHBIX B HEOTIPECICHHOM HHTErpale.
39.Meto/1 MHTErpUPOBAHHUS TI0 YaCTSAM B HEONPEIEICHHOM HHTerpae.

—v2_2y_
40. Haiiti npon3BoiHYI0 QpyHKINT y(X) =X 3x 1
41. Haitri npousBoanyio pyukimn YV = COS(ZX - 3) .

¢bu3nYecKuii  CMBICH

OO6nacTe ompeneseHus.

2 X
42. Haiiti mpou3BOIHYO (QYHKIIHA y =X -€

43. Haiitn  yrnmoBoit  koaddunmeHnt xacatenbHo K Tpaduky QyHKUMM

2
y:X +2X_4 B TOUKE XQ :_1.

nJ-1 YK-1
OcymiecTBIsIeT OUCK,
KpUTUYECKHUM aHaIu3a u
CHHTE3 HHPOPMALNH,
MIPUMEHSIET CUCTEMHBIN
HOAXOM JJISl pELICHUS
MOCTaBJICHHBIX 3aJ]1a4
UJ-1 OIIK-1 Pemaer
THUIIOBBIE 3aJa4H
npodheCCHOHATBHOM
JIESITEIFHOCTH HA OCHOBE
3HaHHUH OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKHX,
€CTECTBEHHOHAYYHBIX
JUCILIUIUINH C
MPpUMCHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH
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X+3
44. Haiitu mpon3BoAHYIO GYHKIHH )

45, Haiiti Touky MakcuMyma QyHKIMH Y = 2X — X2,

X2

46. Haiitu npoussoanyio ¢yukmu f(X) = e
47. Haiitu npou3BoaHyI0 QYHKIMHU ¥ = (X + 2)e*.
48. Haiitu npousBoanyto ¢ynkuu f(x) = Ln2x.

x+1

49. Haiitu npenen )Iclinooﬂ
. Sin 2x
Im ———
x—0 5X

50. Haittu npenen

i 1 2X% + 3X
51. Haiitu npenen xl_mm.

1 2X
52. Haiiti npenen IX—LT 1+ 5
x> -25
53. Haitru 1t Lim——
. penen = o 2(X B 5)
[—1 1 1 -3
54. Haiitu cymmy matpun A= =
O 4 2 5

B
-1 1j 1 -3
B

55. Haiitu npomusBenenue Matpur A= [

O 4 2 5
9 1
56. BpluuciuTh onpeaenuTeb
-2 3
x+2y=-3
57. Pemmuth cucteMy JIMHEHHBIX YpaBHEHUI
3x+2y=5
4 0 1
58. BeI4HCIUTh ONpeeIuTellb 0 -1 0
3 0 2
X, +X, +X; =4
59.PemmTh cHCTEMY JIMHEHHBIX ypaBHEHHA | X; — Xg = -1
- X, +X%X;, =0

60. HaiiTi HeonpeieJIeHHBI HHTETpal J-(4 sin X — cos X)dX
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