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COI''TACOBAHO

3aseaviouuii kabeapon  "IIpoMblliLIeHHAS YJIEKTPOHUKA"

« _» 20 A.A. 1lleBnoB
(noonucy) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acemanuu kadenpsl  "Briciias MmaTemaTuka U MaTeMaTHuecKoe oOpa3oBaHue”

(mpotoko:n 3acenanus Ne 2_ ot «12 » 09 2019r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npeauecteyrouiee: "Ousnka", "TeopeTnyeckre OCHOBBI 3JIEKTPOTEXHUKH .

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemMblie U
pMHpY NHaaukaTopbl JOCTHKEHUS

KOHTpOJIUpYyeMble . IInanupyemble pe3ybTaThl
Konl:neTeE{yunu KOMITET CHIHH pyoﬁ ‘lelfl/lﬂy
(Ko 1 HAUMEHOBAHME) y
(K0J1 1 HAUMEHOBaHUE)
OIIK-1. Cnocoben OIIK-1. 1 3HaTh:
: -1. Ucnons3yer :
UCIIOJIb30BaTh T10JI0KEHHS, 3aKOHBI 1 1. OcHoBHblE MOHATUS MAaTEMaTHKH,

TOJIOXKCHHUS, 3AKOHBI M | \eTobI €CTECTBEHHBIX HayK | METOIBI PCUICHHS 33/ad, a TAKKe HX
METO/IbI €CTECTBEHHBIX | y MaTeMaTHKH /Ul peleHnss | IPHIOKCHHS B IPOpECCHOHATBHBIX

HayK ¥ MaTeMaTuKU 32184 HHKEHePHOI1 JHMCIUITIIMHAX, METO/ABI cOOpa aHaim3a
JUI peLIeHus 3a1a4 NEATeNbHOCTH 1 00pabOTKH HHPOPMAIHH.

WHKEHEPHOU 2. Metonpl pemnieHus: MaTeMaTHIECKUX
JeATeIbHOCTH 3ajady 10 YMCIOBOIO MM JIPYroro

Tpebyemoro  pesyinbrara (Tpaduka,
(GbopMyIIBI U T.I1.)

3. MeTtoapl peleHni
nuddepeHITaTbHBIX YpaBHEHUH,
HCCIIEIOBaHUS YHCIIOBBIX u

(YHKIIMOHATBHBIX ~ PSAZOB, OCHOBHBIE
IIOJIOKEHUST TEOPUM BEPOSTHOCTEH U
MaTE€MaTHYECKOW CTaTHCTHKHU.

Ymernb:

1. Pemarp THUMOBBIE MaTeMaTUYECKUE
3aaun

2. CaMOCTOSITENIBHO MaTeMaTU4YeCKU
KOPPEKTHO CTaBUTh
€CTeCTBEHHOHAYYHbIC 3a/1a4w,
MPOBOJUTH CTPOTHME MaTeMaTHYeCKHe
pacCcyXIeHHUS.

3. OnepupoBaTh a0CTpaKTHBIMHU

00BEKTaMU U KOPPEKTHO HCIOJIb30BATh
MaTeMaTUYeCKUE MOHATUS CUMBOJMKY




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsl 10CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

IJid  BBIpaXXCHUA KOJIUYCCTBCHHBIX H
KAa4ECTBEHHBIX OTHOLICHUH 00BEKTOB.

4, HepeBO,Z[I/ITB HHXXCHCPHBIC 3aJadu C
OIIMCAaTCIbHOI'O SA3bIKa Ha SA3BIK
MaTe€MaTHKH, IIPUMCEHATH MCTOAbI

MaTeMaTHIeCKOTOo aHam3a JUIst
pelIeHrs NHKEHEPHBIX 3a7a4

o. Pemats IIPOCTEUIINI
nuddepeHraIbHbIC yYpaBHEHUS,

UCCIIEIOBATh HA CXOJMMOCTbH  PSJIbL,
HaXOJIUTh YMCIIOBBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYHH.

Baanern:

1. Metomamu MaTEeMaTHYECCKOTO
OIIMCAHMS THUIIOBBIX 3a7a4 u
UHTEPIPETALUU MOJIy4YeHHOTO
pe3yibTaTta.

2. Cnocobamu HATJISJHOTO
rpaguIecKoro MIPEACTABICHUS
pe3yIbTaTOB UCCIICIOBAHMS.

3. HaBrpikamu MIPUMEHEHUS
COBPEMEHHOTO MaTeMaTH4eCKOIo
MHCTPYMEHTApUs JUIS peleHus
MaTeMaTUYeCKHX 3a1aq

4, MareMaTH4ecKon JIOTUKOMH,
HeoOxomuMo it GOPMHUPOBAHUS
CYXKJIEHUH 1O  COOTBETCTBYIOLIUM
po¢eCCHOHABHBIM MTpoOIeMaM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jlnddepennnanpabie NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp 1Y B monHbIX nuddepeHiuanax, 3 28 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUS JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YpPaBHEHHS
Monyis 9. Jlek 2 Onnopoansie nuddepeHraibHbIe 3 2 -
Jlnddepenunanbble ypaBHEHMs. Y paBHEHHSI B TOJTHBIX
YpaBHEHUS nuddepennuanax. Jluneitasie Y.
YpasHeHus bepnyim.
Monyis 9. Ip 2 Pemenue /1Y B mosHbIX 3 2 -
Jlnddepenunanbuble muddepeHimanax, OqHOPOIHbIE,
YpPaBHECHUSA JMHEHbIe, bepHym.
Monyns 9. Jlex 3 JY, nonyckaromue NOHNKEHUE 3 2 -
JludpdepeHnnaabHbIe nopsaka. JIOJY. Pemenue JIHY
YpaBHEHUS metoaoM Jlarpanxa.
Monyis 9. Ip 3 Pemenue 1Y BTOpOTrO mopsizka, 3 2 -
Jluddepenunanbuble JIOIYCKAIOIIUX MOHMKEHUS TIOPSI/IKA.
YPaBHEHUS Pemenne JIOAY
Monyns 9. Jlex 4 Pemenue JIHY c npaBoit yacTeio 3 2 -
JludpdepeHnnaabHbIe CIIEMAJIBHOTO BHUJIA.

ypaBHEHHUS




DopMBbI TEKYLLET0

MCUYUCIICHUS

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM N Cemectp banabl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 o reme 3 2 25 - KoHnTtposnbhas padora 1
Jlnddepenunanbubie "Nuddepenunanbupie ypaBHeHUS " 110 TeEME
ypaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monyns 10. Jlex 5 OpuruHansl 1 UX U300pakeHUS. 3 2 -
OnepanioHHbIE [Tpeo6pazoBanue Jlamnaca. Haxoxaenue
VCUHCIICHUS OpUTHHANA TI0 N300paKeHHI0. TeopeMsbl

pa3I0KEHUS
Monys 10. Cp OpurrHaJIbl ¥ ©300paKEHHUS. 3 28 -
OrnepaliuoOHHBIC [IpeoOpazoBanue Jlamnaca. Pemenne
VICUHCIICHUS JauHeNHbIX Y 1 cucreM onepanuoHHbIM

METOOM.
Monyns 10. IIp 5 CgoiicTBa npeoOpa3oBanus Jlamiaca. 3 2 -
OnepanvoHHbIE Tabnuna opuruHanoB U U300pakKeHUH.
VICUHCIICHUS
Monyns 10. Jlex 6 OnepannoHHBINA METOJ, pEIICHHUS 3 2 -
OnepanvoHHbIE JTUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS YpaBHEHUH .
Momyns 10. IIp 6 Pemenue nuHenHbIX 3 2 -
OnepaloHHbIE TuddepeHIMaIbHbIX ypaBHEHUN
VICYHCIICHUS OTIePAaIIMOHHBIM METOJIOM
Monayns 10. Jlex 7 OnepannoHHBINA METOJ] PELIEHUS CUCTEM 3 2 -
OnepaniuoHHBIE JUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS yYpaBHEHHH.
Momyns 10. Ip 7 KonrponwHas pabora 2 o Teme 3 2 25 - KonTponsHas padora 2
OnepanuoHHbIE "OnepannoHHble HcunucaeHus" o teme "OnepanvoHHbIe

ncynuciaeHus"




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 11. Psaasr

Jlek &

Yucnosblie psiibl. CXOAMMOCTD YHCIOBBIX
psinoB. HeoOxonumplii mpu3HaKk
CXOJIUMOCTH.

Monynb 11. Psaast

IIp 8

JlocTaTouHble TPU3HAKU CXOAUMOCTH
psanoB. CxoauMoCTh
3HaKouepenayomuxcs psaaos. [Ipu3nak
Jlei6HunA.

Monynb 11. Pt

JIex 9

OyHKIHOHATbHBIE pAIbl. CXOAUMOCTD
CTCTICHHBIX ps7oB. HTEpBaN U paamyc
cxonumoctu. Psn Teitnopa (MakiopeHa)

Mopyns 11. Psnbr

UwucnoBbie U GYHKIIMOHATBHBIC PSIJIBL.
[Tpu3Haku CXOAUMOCTH, 00JIACTh
cxoauMocTu. Psasl @ypoe.

28

Monynb 11. Pt

Haxoxnaenne 001acTi CXOAUMOCTH
CTENEeHHOTOo psja. Paznoxenue
HEKOTOPBIX dJIEMEHTAPHBIX (YHKIUHN B
pan Tennopa-MaxkiopeHa.

Mopyns 11. Psnbr

Jlex 10

Psag @ypee. Teopema upuxie.

w

N

Monynb 11. Pt

IIp 10

Pasnoxenue B psag @ypbe 4ETHBIX,
HEYETHBIX, 2 T NEPUOINYECKHUX

byHKUINH.

Monynb 11. Pt

Jlex 11

Paznoxenue B pag @ypre pyHKIMI
IIPOU3BOJIBHOTO IEPHOJA.

Mopyns 11. Psnapt

Tp 11

KonTponbhas padota 3 o teme "Pspr".

25

KonTposnbHnas pabora 3
o tTeMe "Paanr".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | JIek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe CoOBITHI, BEPOSTHOCTH
MaTeMaTH4ecKas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHS
BEPOSTHOCTEH. DII€MEHThI
KOMOMHATOPUKH.
Monyns 12. Teopus |IIp 12 Cayuaiinsie coobiTHs. Knmaccuueckoe, 3 2 -
BEPOSTHOCTEN U reOMEeTPUYECKOEe, CTATUCTUUYECKOE
MaTeMaTHIecKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4H Ha
CTaTUCTHKA (bopMyIibl KOMOMHATOPUKH.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmyibl baiieca. 3 2 -
BEPOSITHOCTEH 1 [ToBTOpHBIEC HE3AaBUCHMBIE UCTIHITAHHUS.
MaTeMaTH4ecKas ®opmyna bepHymim. AcuMnroTnyeckue
CTATUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSITHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTH4ecKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEH U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTemMaTu4decKas ®opmyna beprymm. AcuMOTOTHYECKHE
CTaTUCTHKA bopmyIbI.
Monyns 12. Teopus | Jlex 14 JIMCKpeTHbIE U HEeTIpephIBHbIE 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

CIIy4aiiHbIE BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, YucnoBbie
XapaKTEPUCTUKU CIyYalHBIX BEJIMYUH U
WX CBOICTBA.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |IIp 14 Pemenue 3agaud no treme "J{uckpeTHeie u 3 2 -
BEPOATHOCTEN U HETPEPHIBHBIE CIyYaliHbIC BETUYHHBI .
MaTeMaTH4ecKas
CTaTUCTHKA
Monynb 12. Teopus |Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaTH4ecKas UHTEpBAJL.
CTaTUCTHKA
Monyns 12. Teopus | IIp 15 ToueuHble OLIEHKU YUCIIOBBIX 3 2 -
BEPOSTHOCTEN U XapaKTEPUCTHUK CIyYalHbIX BEJIMUYMH.
MaTeMaTHyecKas
CTaTUCTHKA
Monyns 12. Teopus | Jlek 16 NHTepBanbHbIE OLICHKH, JOBEPUTEIbHAS 3 2 -
BEPOATHOCTEN U BEPOSITHOCTb, JJOBEPUTEIIbHBIN HHTEpBaI
MaTeMaTHuyecKas
CTaTUCTHKA
Monynb 12. Teopus |IIp 16 JloBepuTENbHBII UHTEPBAI IS 3 2 -
BEPOATHOCTEN U BEPOSITHOCTH COOBITHS,
MaTeMaTHuyecKas MaTeMaTHYECKOTO OXKUIaHHUS,
CTaTUCTHKA JUCIIEPCUN.
Monyns 12. Teopus | Jlex 17 HToroBoe moBTOpeHue 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA




DopMBbI TEKYLLET0

Cxema pacyera UTOroBoro 6ajia
(CymMa 6aysioB 1Mo BceM YUeOHBIM MEPOTIPUSATHSIM, TPEIyCMOTPEHHBIM B Kypce + pe3ysbTaThl HTOTOBOTO TECTUPOBaHHUs), pa3nenéHnas Ha 2. K

MOJIyYUEHHOMY pe3yJIbTaTy IpUOaBISIOTCS OOHYCHBIE OAJUIBI.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus [I1Ip 17 Kontposbnas padora 4 o teme "Teopus 3 2 25 - KoHnTtponbnas padora 4
BEPOATHOCTEN U BEPOSATHOCTEN U MaTeMaTU4yecKas o Teme "Teopust
MaTeMaThyecKast craTucTuka" BEPOSITHOCTEN U
CTaTHCTHKA MaTeMaTHIecKast
CTaTUCTHKA".
Tecr Hrorosoe TectupoBanue uepe3 LT 3 2 100 - TectupoBanue
ImA [TpomexyTounas aTrectamnus (d3K3aMeH 3 0,25 -
110 HAKOIUTEJIbHOMY PEUTHUHTY)
Kontpons | KoHTponb 3 35,65 - Bompocs k sx3ameny
NoNo 1-74
bb BbonycHsle Oanbl (3a yyacTue B 20
KOH(EpeHIMSIX, OJTUMITHAIAX )
Hroro: 216 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IEJSX €r0 MaKCHMAIBHOTO YCBOCHHSI, COIMPOBOMXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpPETMUYECKOr0 OOYyUEHHUsS CTYAEHTOB COCTaBISIOT JIEKLHMU, B XOA€ KOTOPOH
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIeMbl, 1aéT PEKOMEHAALUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOSATEIbHOU PabOThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3yyaeMol nucuuminHbsl "Beicias maremaruka 3", JKenaTeabHO oCcTaBiATh B paOOYMX KOHCIIEKTaX
1oJIs, Ha KOTOPBIX JeNaTh IMOMETKH, MNOJYEPKUBAIOIINE OCOOYI0 Ba)XXHOCTh TE€X WM HHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHast paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 3aJaHUI0O U TpH
METOAMYECKOM PYKOBOJICTBE IIPENOIaBaTeNs, HO 0€3 €ro HEMOCPEICTBEHHOTO Y4acTHs.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUThb KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENS .

Ha npakTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y I10J] PyKOBOJICTBOM IIPEIOJaBATEIs.
[TpakTuyeckue 3aHATHSA TOCBSIIEHbl M3YYEHUIO HanOojee BaKHBIX U CIOXKHBIX TeM YydeOHOU
JUCLUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)AbI JTam pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJI0KEHUM M3yd4aeMoro Kypca. ECli CTyIeHT BUAUT HECKOJIBKO ITyTEH PEILLICHHS,
TO OH JIOJDKEH CPaBHUTb HMX M BbIOpaTh caMblii palMOHaNbHBIN. Pemienue 3agau u mpumepos
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10yueHHBIN OTBET clieyeT NpOBEPATh CIIOCO0aMH,
BBITCKAIOIIMMU M3 CyIIEeCTBa JaHHOM 3anaudd. PemieHue 3amay OmpenenéHHOro THUIA HYKHO
MPOJOJKATH 10 MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO H3YYEHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
L[EJIbIO MTPOBEPKU M OLIEHKH 3HaHWW U YMEHUM CTyJEeHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U TaJKETOB.

IIpy NOArOoTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYACHT [JOJDKEH IIOBTOPHO HW3YYHTH
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEIICHUS OCHOBHBIX 3a/lad, PEIMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECEHHBIEC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

3 OIK-1 ) KontponbHas padota 1 o reme )
Juddepennnansapie ypaBHEHHS

3 OIK-1 ISOHTpOJ'IBHaSI pabora 2 o TeM"e

OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-1 Kontposbnas padora 3 o reme "Pspr’”
Kontponbnas padota 4 o teme " Teopus
3 OIlK-1 BEPOSATHOCTEW U MaTeMaTHyecKas
CTaTUCTUKA'
3 OIIK-1 Bomnpocsl k 3auéty NeNe 1-74
3 OI1K-1 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "/Iuddepenuuanbubie ypapHenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
X2
1. xy'=y+—;
y
2. y'+yctgx= cosXx.
3. xy'=y'+1,
4. y'+4y'=3-x;
e2><
5. y"—4y'+4y:?
Bapuanr 2
X4y
1. =
Y=
npu y(1)=0;
2. y+y=.y-x;
3. 2y =1+y?%
4. y'+2y +y=2e"
5 y'+4y=
C0S2X
Bapuanr 3
, X+Yy .
Y =— y

x+2y’




2y Y lnxel

X X
3. y'(y-D=2%y)’,
npu y(1) =2, y'(1) =-L
4. y"-2y" +10y =sin 3x;

5. y"+2y’+y=2
X
Bapmuanr 4
1. y'+2\P—y:o,
X X
npuy(1) =0;
2. y+l=x
X
3. yy”+yr2:y13;
4. y"+y —2y=8sin2x;
e—3x
5. y”+6y,+9y=7'

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNIHAETCS CTYAEHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
M0JIb30BAaThC OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIUH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepuu onenku:
KontponbHas paboTa cogepXuT 5 3aaHui, Kaka0e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0aJII0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJTHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIIE;
3 Gasuta BBICTABISIETCS] CTYICHTY, €CIIH 3a/laHKE BBITTOIHEHO B 00BEMe oT 60 % 1m0 79 %
2 Gajula BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOJIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTABIsIETCS CTY/ACHTY, €CIIH 33JaHKE BbIIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KonTpoJjabHas padora 2 o reme "OnepanuoHHbIie HCUNcJaeHus'

(naumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsl 3a1aHU
Bapmuanr 1.

1. Haiitu n3o0paxxeHne opuruHaia, 3alaHHOro rpagukomM
A

2.Haiitu yactHoe pemieHue au¢.ypaBHEHUS, YAOBJIECTBOPSIONIEE 33aJaHHBIM HAYaJIbHBIM
YCIIOBUSM

1) x"-9x=e*, x(0)=0,x(0)=0




2) x"+9x=cos3t, x(0)=1x(0)=0

3. Haiitm yactHOe pelieHue CUCTeMbl IHQ.ypaBHEHHH, YIOBIETBOPSIONICE 3aJaHHBIM
HA4aJIbHBIM YCIOBUSAM

X'+y=0
1){ , . x(0)=2,y(0)=0
y'+x=e

X'=X-y
2 , 0)=1y0)=0
)y X010

Bapuanr 2
1. Haiitn n3o0paxxeHue opuruHaia, 3alaHHOro rpaguxkom

v

2.Haitftu dactHOe pemieHue ud.ypaBHEHUsS, YIOBIETBOPSIONIEE 3a/laHHBIM HadaJIbHBIM
YCIOBUSAM

1) X" +9x=cos3t, x(0)=1,x(0)=0
g) X' +9x=cos3t, x(0)=1,x'(0)=0

3. Haiitu uacTHOe pelieHHe cHUCTEMBl IU(.ypaBHEHHH, YIOBIETBOPSIONIEE 3aJJaHHBIM
HAYaJIbHBIM YCIOBUSAM

{X':X‘y X(0)=1,y(0)= 0
1)

y=X+y+2
X'—4x+y=0
, X(0)=0,y(0)=1
2y g K0)=050
Bapuanr 3

1. Haiitu n3o0paxkeHne opuruHaia, 3alaHHoro rpagukomM

»
»

2.Haiitn dyactHOe pemieHue AuQ.ypaBHEHHS, YIOBJIECTBOPSIOIICEC 3aJaHHBIM HAaYaJIbHBIM
YCIIOBHSM

1) X"+x=2¢', x(0)=1,x(0)=2
g) X' +X=2 ~-10e*, x(0)=2,x'(0)=-6

3. Hailitu d4acTtHOe pemieHHME CHUCTeMbl IUQ.ypaBHEHUM, YIOBJICTBOPSIONICE 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUSAM



X' +3x+y=0
1) y —-x+y=0

X'+7x-y=0
2) 1y'+2x+5y=0"

Bapuant 4
1. Haiitn n3o0paxxenue opuruHaia, 3alaHHOro rpadguxkom

v

2.Haitftu dactHOe pemieHue ud.ypaBHEHUsS, YIOBIETBOPSIONIEE 3a/laHHBIM HaYaJIbHBIM
YCIOBUAM

1) X"+x=2-10e*, x(0)=2,x(0)=-6
g) X=X+ 2sint =0, x(0)=1,x'(0)=2

3. Hanitm wyacTHOE peICHUC CHCTCMbI ,Z[I/I(l).ypaBHeHHfl, YAOBJICTBOPAOIICES 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUAM

X'—4x+y=0
Y 0)=0,y(0)=1
1) y'—x-2y=0
X'+y'=0
, x(0)=1y(0)=1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 2 BBINONHAETCS CTYJCHTaMH Ha INPAKTHUYECKOM 3aHATHM [, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 yaca. [Ipu BBIIIOJIHEHUU KOHTPOJIBHOW padOThI CTYJEHTHl MOT'YT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMalMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U TAKETAMHU.

Kpurepun onenkmu:

KoHTponbHast paboTa cCOAEpKUT 5 3ajaHui, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 3aJlaHHE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISIE€TCS CTYACHTY, €CJIH 331aHHE BBINOJHEHO B 00bEMe 0T 80 % U BhIIIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00BEMe oT 60 % 110 79 %

2 OaJiia BBICTABJISETCS CTYJICHTY, €CIIH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasn BeICTaBIsIETCS CTY/ACHTY, €CIIH 33JaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GaIoB BBICTABIISIETCS CTYJCHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.3. KouTpoJjbHas padora 3 no reme ""Paapr’’

(HaumeHoBaHUE OYEHOYHO2O CPedCmsa)

Tunossle npuMepsl 3a1aHU



Bapmuanr 1
1. UccnenoBats Ha CXOOUMOCTD
2
2 (Bn+2) & (n+2
a) Y =30 > | —
n=1 10 n=1 3n _1
2. OnpenenuTs UHTEPBAJI CXOJAUMOCTHU PsAJia U UCCIIEIOBATh €ro CXOUMOCTh Ha IPAHMIIAX:

1)2“”

3;” (x+3)"2)310"x";
n=1

3. BerauciiuTh IpHOIMKEHHO 3HaYeHHE PYHKIUI ¢ yKa3aHHOM TOUYHOCTRIO [N X 10 0.0001
0.1

4. Beraucauth ¢ TouHOoCThIO 710 0,001 J. e % dx
0
5. Pa3noxurts B psig Pypbe Ha 3a1aHHOM UHTEpBaJie (PYHKIIUIO
f(x)=x*+2 na(-1,1)

Bapuanr 2
1. UccnenoBarh Ha CXOAUMOCTb

= (- = ( n+l j"z
a ; 0 ;
) ; n+]/10 ) z 271—3

n=1

2. OHpeHeHI/ITB HHTCPBAJI CXOJUMOCTH pAdga U UCCIICAOBATL €TI0 CXOANMMOCTb Ha I'paHUIIaX:
0 5 0 n
n 1 X
1) —x"2)y ()" —;
n ) ’
n=1 2 n=1 n

3. BBI4HCIUTS IPHOIMKEHHO 3HaueHHe (yHKIH ¢ yKa3aHHOM TouHocThio  SiN16° 1o 0.0001
0.1

4. BEIYHCINTH € TOYHOCTBIO 10 0,001 J.sin( 100x> )dx
0
5. Paznoxuts B pax Dyphe Ha 3aJaHHOM HHTepBane QYHKIHIO

—Lnpu..— 7 <x<0,
S(x) =

Lnpu..0<x <,
Bapuanr 3

1. UccnenoBats Ha CXOOUMOCTH

2.10"2n! 2 (2n-1)2
a) Y, ; 6) Y ;
= (2n!) =\ 3n+1

2. OHpCIleJ'II/ITB I/IHTepBaJI CXOOIUMOCTHU p;ma 1 UCCJICA0BATh €Iro CXOOAUMOCTH Ha rpaHHuax:

1)i ! (x+2)";2)in!x";
n=1 n=l1

2n n2
3. BLILH/ICHI/ITB HpI/I6JII/I)KeHHO 3HAYCHHUC (byHKI_H/Iﬁ C yKa3aHHOI71 TOYHOCTBHIO \[1,004 a0
0,0001

-2z

0,1
rl—e
4. Berancauts ¢ TouHoCTRIO 110 0,001 j—dx
X
0

T—X
5. Paznoxurts B psn @ypbe Ha 3aganHOM MHTepBaNe QyHKImo0 f(X)= npu 0 <x<2m

Bapmuanr 4
1. UccnenoBats Ha CXOOUMOCTD



n’3"
2) ;(2 +1)1n (2n+l) % Z(2n+l)
2. OHpe,I[eJ'II/ITI) HHTEPBAJI CXOAUMOCTH psAaa U UCCIIEA0BATh €0 CXOJUMOCTDh Ha I'paHUIIAX:
2 _M\n 0
Z (37’1 )('x ?) ’2)2(1/1 _ 1)311—1 xn—l
n=l1 1) 2n+ n=1

3. BBI‘II/ICJII/ITL NpUOIIKEHHO 3HadYeHMe (YHKIUH ¢ ykasaHHOW TounocThio  sin 10° mo
0.0001

1.5
dx
4. Beruucauthk ¢ TouHocThio 40 0,001 I —_
o N27 +x°
5. Paznoxuts B psijx ypbe Ha 3aJaHHOM HHTEpBaJIe ()YHKITHIO

2,npu..0<x<1
fx)= Ha (0,2)

x,npu.. 1< x <2

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KonTponbHast pabora 3 BBINONHSETCA CTyIEHTAaMU Ha MpakTHUYecKoMm 3aHsAtuu 11, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BATHCSl OYMaKHBIMH HOCHUTENSIMH HH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHM, CHpPaBOYHBIMH MaTepuallaMH, ydyeOHMKaMM, Y4eOHO-METOJAMYECKMMU MOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

KontponbHas paboTa cogepXuT 5 3aaHui, Kaka0e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.

5 0ajuIoB BBICTABISIETCS CTYACHTY, €CJIHM 33JJaHNE BHITIOJIHEHO B MOJTHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIE;

3 Oayuta BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %

2 Gasuia BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOIHEHO B 00bEMe oT 40 % 110 59 %

1 Gasn BeICTABIsETCS CTY/ACHTY, €CIIH 33JaHKE BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABIISIETCS CTYCHTY, €CJIM 3aJjaHHE BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.4. KourpoJbHas padora 4 o reme

"Teopusi BepOATHOCTEH 1 MATEMATHYCCKAH CTATHCTUKA "
(naumenosanue oyeHouHo2o cpedcmea)

Tunossie npuMepsl 3a1aHUI

Bapmuanr 1

1. K omacHOMy neperpeBy ABUraTesns IpuBOJIAT 1e(eKThl: A3 — HEHCIIPaBHOCTh TEPMOCTATa,

A2 — noarekaHue BoAbl U3 paauaropa, Al — OosblIOe OTIOKEHHUE €0 HAKUIU HA CTEHKAaX.
Onwucarpe COOBITHS:

B — Hu onHoro nedexra Bo Bpemst padboTsl aBurarens; C — TOIbKO 0JuH 1e(deKT;

I — tpu nedexta; E — Tonbko aBa nedekra; @ — xots Ob1 0uH 1edeKT;

VY —xot4 651 1Ba nedekra; K — He 6onee AByX neeKTOB.

2. B suBape BA3 otrpy3un M aBromobunerr mapku 0101 u N aBTomoOuneit mapku 0111.
[Tony4yena uHOpMAIUS O TOM, YTO B IMYTH CJIEIOBAHUS TMOBPEXKICHBI JBa aBToMoOMis. KakoBa
BEPOSITHOCTb, YTO MOBPEXKAEHBI aBTOMOOMIIM PA3HBIX MapOK?



3. B norepee 100 OuneroB, cpeau HUX OAWH BBHIUTPHI B 50 py6., 3 Bemrpeima mo 25.,6
Bburphiied mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekto mokymaer omun Owuner. Haiitu
BEPOSATHOCTD:

a) BBIMTpaTh HE MeHee 25 pyo.;

0) BeIMTpaTh HE Oouee 25 pyo.

4. TlepBoe opynue 4-opyAuitHOW OaTtapen MPUCTPEISIHO TAaK, YTO BEPOSTHOCTH IMOMATaHUS
paBHa 0,3; ocTanbHbIE TPU OpPYIUsl COOTBETCTBEHHO BeposATHOCTH nomajnanus 0,2. /s nopaxeHus
LEeNMU JOCTAaTOYHO OJHOrO momafaHus. J[Ba opyausi Mpou3BeNIH OJHOBPEMEHHO MO BBICTpENy, B
pe3ysbTaTe Yero ueib Oblia mopaxeHna, HaliTu BEposSTHOCTB TOTO, YTO MEPBOE OPYAHE CTPEIISIIO.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 371€eMEHTOB. OTKa3bl 3JIEMEHTOB 3a
HEKOTOpO€E BpeMs T HE3aBHCUMBI, a X BEPOATHOCTH PaBHbLI COOTBETCTBEHHO P,, P, P,. Haiitn

3aKOH pacHpe/elICHUs, MaTeMaTHYeCKOe OXXKUIaHUE, MOJY, TUCIICPCHIO YHUCIIa HEOTKA3aBIIHUX
aemeHnToB. [loctpouth ¢yHKIMIO pacnpeneneHus. ONpeaenuTsh BEPOSITHOCTH TOTO, YTO
OTKa3aBIINX 3JIEMEHTOB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. Hlaxmatuct urpaer Tpu naptuu. PaccMoTpum coObitus: Al — BbIMIpaTh y MPOTHBHUKA
HEepPBYIO NMapTUI0; A2 — BBIMIPATh Y MPOTUBHUKA BTOPYIO NapTHiO; A3 — BhIUIpaTh y MPOTUBHHUKA
TPETHIO MapPTHIO.

Onwucare cobbITHs: B — He BeIUrpath HU 0AHOM naptuu; C — BBIUTPaTh TOJIBKO OJIHY MApTHUIO;

J — Bemrpats Bce Tpu naptuu; E — BeMrpath TONBKO 1Be mapTun; @ — BBEIMTPATh XOTS OBI
onHy naptuto; K — Belurpars Xots Obl 1B MapTUU.

2. 13 50 BompocoB ctyneHT Bolyuni 40. KakoBa BEpOsSTHOCTb, UTO €My JAOCTaHETCs] OMIIET ¢
2-Ms U3BECTHBIMH Botipocamu. (B Ouiere 2 Bompoca).

3. Urpa «CropTiioTo» npenycMaTpruBaeT MOJIHbBIN BBIUTPHILI IPH OTraJibIBaHUM 6 HOMEPOB U3
49. OnpenenuTb BEPOSITHOCTH MOJTHOTO BBHIMTPHIIIA PU 3aMI0JTHEHUHN OJHON KapTOUYKH.

4. Ctpenok A mopakaeT MHUILEHb P HEKOTOPBIX YCIOBUSAX CTPENBObI C BEPOSTHOCTHIO P1 =
0,16, crpenok B — ¢ BepositHocThio P2 = 0,5, ctpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanu
3aJI11 110 MUILEHH, ¥ JIBE MyJIH MOoNajiu B 1eib. YTo BeposiTHee — nomnai cTpenok C B MUIIEHb WIIH
HeT?

5. Tlocne nauTeNnbHOM AKCIUTyaTallM TEXHUYECKOTO yCTPOWCTBA MPOBEPSETCS MCIPABHOCTD
TPeX OJHOTUIIHBIX Y3JIOB 3TOr0 yCTpOHCTBa. BeposTHOCTh 00Hapy)UTh y3en HeucnpaBHbM 0,4. X
— YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CtyneHT cnan B ceccuto 3 sk3ameHa. Paccmorpum coOwiTus: Al — OTIMYHAs OIIEHKa Ha
MEpBOM 3K3aMeHe; A2 — OTJIMYHAs OIlEHKa Ha BTOPOM »JK3aMeHe; A3 — OTJWYHas OIeHKa Ha
TPETHEM HK3aMEHE.

Omnucats coObITHS: B — ceccuro cmain 0e3 oTIMYHEIX OIeHOK; C — Ha OTIMYHO CIaJl TOJIBKO
OJMH 3K3aMeH; J| — Ha OTIMYHO CIOaHbl BCE 3K3aMeHbl; E — Ha OTJIMYHO CHAaHBI TOJIBKO JIBa
sk3aMeHa; I' — Ha OTAMYHO cAaH XOTA Obl oauH dk3aMeH; @ — Ha OTIIMYHO cAaHbl XOTs OBl JBa
HK3aMeEHa.

2. Jlns OecnpensiTCTBEHHOTO TOJeTa HajJ TEppUTOpHUEl, camoiieT, MpHOIMXKasch K Hew,
MOJAeT MO Pagro MapOoJbHYIO0 KOJAOBYIO I'PYIIY, COCTOSIIYIO U3 HECKOJIBKUX TO4YeK U Tupe. Haiitu
BEPOSITHOCTh TOTI'O, YTO PAJUCT, HE 3HAIOIIMI MMAPOJIBHYIO IPYIIY, YraJblBAET €€, IepelaB KaKyro-
HUOYIb TPYIITY HAyTaJ, €CIU YUCIO0 KOJOBBIX 3JIEMEHTOB (TOYEK M TUPE) B TPyMIIE 5.

3. 3amok umeer 4 nucka no 10 uudp (0, 1, 2, ... 9). KakoBa BepoSITHOCTb OTKPBITH Kamepy

4. B nByX ypHax UMEIOTCS YepHBIC U Oelble IMaphl; B IEPBOM ypHE — 3 O€mbIX, 4 YEPHBIX; BO
BTOpOH — 5 GenbIx, 3 yepHbIX. M3 mepBoil ypHbI Hayaady OepyT JBa 1apa, U3 BTOPOW — OJMH IIap.



OTu Tpu 1Iapa NMOMEWIAIOT B TPETbIO YpHY. M3 Tperbell ypHBI BbIHMMAKOT oauH map. Haiitn
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. TlpousBoautcs CTpenbba MO HEKOTOPOW IemH 10 TEepPBOrO MomamaaHus. BeposTHOCTH
MOMAaIaHus MIPU KaXKIOM BBICTpesie oJlnHaKkoBa U paBHa 0,7. X — 4KCIIO BBICTPENIOB, €CIH B 000iMe
4 marpoHa.

[TocTpouTh psAl ¥ MHOTOYTOJIBHUK pacipeaesieHus CIy4ailHON BeTUYUHbBI X.

Haiitu uncnoseie xapaktepuctuku M(X), 1(X), o (X).

Hanmcats Gynkimio pacupeaencaus F(X) U mocTpouTs ee rpaduk.

Berancnuts P(/X — M(X)/<1).

Bapmuanr 4

1. IlpousBeneHn 3amep nuaMeTrpa y Tpex BaJMKOB. Paccmorpum coObiTus: Al — mimHa
JaMeTpa MEepBOTr0 BallUKa YIOBJIETBOPSIET JomyckaMm; A2 — AjiuHA JuaMeTpa BTOPOrO BallMKa
YIOBJIETBOPSIET AOMycKaM; A3 — IJuHa JuaMeTpa TPEThEro BAJIUKa yIOBIETBOPSIET TOIMYyCKaM.

Omnwucare coObIThsA: B — nuamerp Bcex BAIMKOB HE YIOBIETBOPSIOT Jomryckam; C — TOIBKO y
OJIHOrO BaJIMKa JUaMETp YJOBJIETBOpAET JomyckaM; /| — nuamerp TOJIBKO y JBYX BaJMKOB
yIoBJETBOpsiET AonyckaM; E — auaMmerp Bcex BaJIMKOB yIOBJIETBOPSET gonyckam; I' — nuamerp no
KpalilHe Mepe OJIHOTO BajuKa yAOBJIeTBOpsieT aomyckaMm; K — nuamerp mo kpailHeil mepe ABYX
BaJIMKOB YJIOBJIETBOPSET JOIYCKaM.

2. YyacTHuKOB MaTematudyeckoi omumnuansl (100 gyen.) metogoM kepeObeBKH pa3Ouian Ha
JIB€ TpYIIBl W paccailyii IO pa3HbIM ayauTopusiM. KakoBa BepoOATHOCTb TOTO, YTO JBOE
MIPETEHACHTOB Ha MIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUIX?

3. Ha nsatu kaproukax nHammcath OykBel A, A, K, H, V. KakoBa BeposiTHOCTh, 4TO TIpH
CIIy4allHOM pPACIIOJIOKEHHUH KapTOUeK B psAl, noaydutcs cioBo «HAYKA»?

4. JlBa naTdyMKa MOCHUIAIOT CHUTHAJIBI B OOLIMN CUTHAJ CBS3HM, NMPUYEM YHUCIO CUTHAJIOB
IIEPBOrO U BTOPOIO JaT4YMKa OTHOCATCA Kak 3:2. BepoATHOCTh MOIYYUTh MCKa)KEHHBIN CUTHAI OT
nepsoro patuuka 0,05, ot BToporo — 0,06. KakoBa BeposSTHOCTH TOTO, YTO HayJauy BHIOpAHHBIN U3
o0111ero KaHajla MICKaKEHHbBIH CUTHAJ MTOCIIaH MEPBBIM JTATUUKOM.

5. UcnpiTyemblil mpubOp COCTOUT U3 TPEX MATOHAJEKHBIX 3JIEeMEHTOB. OTKa3bl 3JIEMEHTOB 3a
HeKOTOpoe BpeMs T He3aBUCHMBI, a UX BEPOATHOCTH PaBHBI cOOTBETCTBEHHO P, P,, P,. Haiitn

3aKOH pachpelielieHHs, MaTeMaTH4YecKoe OXXHJaHWuEe, MOJy, IUCIEPCHI0 YHCla HEOTKa3aBIIUX
aemeHToB. [loctpouth (QyHKIUMIO pacnpenencaus, OnpenenuTh BEPOATHOCTH TOTO, YTO
OTKa3aBIINX 3JIEMEHTOB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHSA
KontponbHast pabota 4 BBINOJHIETCS CTYACHTAMH Ha MpPAaKTUYeCKOM 3aHATHH 17, Ha
BBITMIOJIHEHHE PabOThI OTBOAUTCS 2 4aca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMM (KOHCIIEKTaMHU JIEKUUMH M MPaKTHYECKUX
3aHATHUH, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa cCOAEpKUT 5 3aaHni, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 33JlaHKE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISIETCS CTY/ACHTY, €CJIH 33/1aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBIMOIHEHO B 00BEMe oT 60 % 10 79 %

2 GaJiia BBICTABIISIETCS CTYJIEHTY, €CIIH 3a/laHue BIMOIHEHO B 00bEMe oT 40 % 10 59 %

1 Garnt BbICTABISIETCS CTY/ACHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GasyuTOB BBICTABIISAECTCS CTYACHTY, €CJIH 3aJJaHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOorosoe TeCTHPOBAHUE




(naumenosanue OYeHoUHO20 cpeocmsa)

Tunossle npuMepsl 3a1aHUM

Moayas 9. {uddepeHunanbHbie ypaBHEHUS

1. OGee pemenue quddepeHuanbHoro ypapaenus Xy'—y =0 umeer Bux
o y*+x*=c’
©®y=Cx
o y=x’+C
1

y =Ce*

O

N

. O61mee perenne audhepeHIuanbHOro ypapHeHns '3+ Yy + yy'vl—x* =0 umeer Bux
o y=x’+C
1 1
o —+—=C
Xy
oy=tglx+C)—x

© arcsinx = —\/3+y2+C

3. Ob6ee pemenue nuddepeHmanbHoro ypasHenus yy'+x =0 umeer Bujg
o y==Cx
: _ 2
o arcsnx=—/3+y +C
® y?+x*=C?
o y=C(x*-1)

4. Ob6muree pemenue nuddepermanbaoro ypaHeHus y'—2X =0 umeer BU
®© y=x*+C

o y=C(x*-1)

o y:CeXT

o —+1=C
Xy

5. O6uree perrenue auddepeHranbHoro ypasaeHus X+ Xy+ Y'(y + Xy) =0 umeer Bux
1 1

o —+—=C

Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mnCx+1y+1)

6. OGmee pemenue qupdepenunansHoro ypasaenus (X2 —1)y'—2xy =0 umeer Bug
o y=tgx+C)—x
® y=C(x*-1)



o y:Ce7
o 1+1=C
Xy

7. O6uee pemenne uddepeHuaTbHOro ypapaenus X°y'+y =0 umeeT BUx
-1

® y=Ce”®

o arcsin x:—m+c
o X+y=hC(x+1)(y+2
o y=C(x*-1)

Moayas 10. OnepanuoHHble HCYHCICHUS
1. Haiiti n3o0paxeHue 1j1s OpurnHaga f (t) =a' npu t)0.
1
p—Inha
1
In a
1

p-a
1

+

p+ina

2. Haiiti m3o6paxenue ams opurnnana | (t) =sin®t npu t)0.

3. Haiitu u3oGpaxenue | (t) =e 'cos’t npu t)0

= ?-2p+3
+ F(p): (p_i)(pg f2p+5)

— 2_92
F(p%:(p—lip?—§p+5)

= p’-2p+3
F(p)=F—42F™°
(p) p?-2p+5




—= p>+2p+3
F =
(p) (p +1)(p2 —2p+5)

. = p+9
4.HaiiTi opuruHai mno n300paxeHUIo F(p) =

C pP+2p+17
+ f(t)=e" cos4t + 2e™" sin 4t

5

5. Haiitu opuruHai no n3o0paxeHuro E =
P P (p) p>+4p+25

+ f(t)= %e‘ﬂ sin /21t

f(t)= 2o %sin 20t

J29

f(t)= %em sin +/21t + e cos, /21t

f(t)= % e cos+/21t

6. HaiiTu opuruHa no u300paxeHuIo E(p) =

p*(p-1)
+ f(t)=e'—t—1

f(t)=e' -t

f(t)=e'+t

f(t)=e'—2t-2

7.Haiitn nzobpaxenue pemeHus AuddepeHnnaIbHOro ypaBHeHUsI IPU TaHHBIX HayallbHbBIX

YCIIOBHSX y'—y' -6y =2, y(O) =1 y'(O) =0

+ E(p)_ pppz__pp+_26
= p°—2p+3
F =

(°) (p-1)(p*-2p+5)
— p’—p+2
E(p)=




8.Haiitu m3zobpaxenue perienust audQepeHunaibHOro ypaBHEHUS MPU JTaHHBIX HadallbHBIX

yenosusix Y +Y =0, y(O) =0, y’(O) =-1, y”(O) =2

VF(p)=" P
Flp)=—sy
Flp)=—27
Flo)=— 7

Moayas 11. Paasl

1. K xakomy TUIly OTHOCUTCS JaHHBIN PsJ 377[ + Z— iz(l— (-D)")cosnx+ 1 (=)™ sin nx
n

n=1
O 3HAKONEPEMEHHBIN psJ
O 3HAKOIOJIOKUTENBHBIN P
O (pyHKIMOHAIBHBIN psilt
O CTENEHHOM psf
©® psn Dypoe

2. B psag @ypee paznaratorcst QyHKINHU, OMCHIBAIOIINE . ..
O m00bIe IPOIECCH

©®© neproaANYEeCKUE MPOIIECCh

O MaTeMaTH4eCKUe MPOIEeCCh

O HEMEepPHOANYECKHUE MPOIIECCH

O OHOJOTHYECKUE MTPOLECCHI

3. HOJIBSySICL HGOGXOJII/IMBIM MPHU3HAKOM CXOIAUMOCTU OTBCTUTH HA BOIIPOC O CXOAUMOCTH HJIN

2 n
pacxoauMOCTH psiia E —_—
=n+2

® pAd paCXoauTCA;

O psano CXOOUTCA,

O BOIIPOC O CXOOMMOCTH OCTACTCA OTKPBITHIM,

0 3n—1
4, HccnenoBaTh HA CXOIUMOCTH pAax szl—
n=1 (2n _l)
® pAd paCxoauTcs

O pAaa CXOOUTCA

O BOIIPOC O CXOAUMOCTH OCTACTCA OTKPBIThIM

Monayab 12. Teopusi BeposAITHOCTE M MaTeMaTH4YeCKasi CTATUCTHKA



@)
@)

1. CoObITUS HA3BIBAIOTCS HE3ABUCUMBIMU E€CIIHA
p(AB)=p(A)/p(B)
p(AB)=p(A)+p(B)

© p(AB)=p(A)p(B)

©)
@)
@)

2. YeMy paBHa BEPOATHOCTb HEBO3MOXHOTO COOBITHS

0

3. CoObITHs A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
p(AB)=1

p(AB)=p(A)+p(B)

p(AB)=p(A)p(B)

® p(AB)=0

4. BeposTHOCTB BRIUTPATh B pyneTky paBHa 1/38. Urpok nenaer 190 craBok. [1o kakoit
(dbopMysie MOKHO BBIYHCIIUTH BEPOSATHOCTH TOTO, UTO OH BBIUTPAET HE MEHEE 5 pa3

® pacnpenenenus [lyaccona

@)
@)

o

8
o
o
o

¢bynkuu Jlamnaca O(x)

HaJ0 cocyuTath 1o popmyie bepuymim, acumnrorinyeckue GOpMYJIbI JaayT OONBIIYIO
OIINOKY.

IIJIOTHOCTH HOPMAJIbHOI'O PACIIPCACICHHA

. BeposTHOCTB CyMMBI JTH0OBIX CilydaiiHbIX cOOBITUH A 1 B Beruncisercs no popmyine

p(A+B)=p(A)+p(B)
P(A+B)=p(A)+p(B)-2p(AB)
p(A+B)=p(AB)

© p(A+B)=p(A)+p((B)-p(AB)

9.

@)
@)
@)

BeposiTHOCTB BBIMTpaTh B KOcTU paBHa 1/6. Urpok nenaet 120 craBok. ITo kakoit ¢popmyie
MOYKHO BBIYMCIUTH BEPOSATHOCTh TOTO, YTO YUCIIO BHIMTPHILIEH He OyAeT MeHblIe 15

pactipenenenuem [lyaccona
JoKaIbHOM popmynont Myaspa-Jlamaca
HaJI0 COCYUTaTh 1o Gpopmyie bepuynu

© unrerpanbHOit hopmyioit Myaspa-Jlamaca

10. HpOI/IBBOI[I/ITCH N HE3aBUCHUMBIX I/ICI'IBITaHI/II\/'I, B KOTOPBIX BEPOATHOCTb HACTYIIJIICHUA

@)
@)

coObITHsI A paBHa p. BeposiTHOCTH TOr0, YTO COOBITHE A HACTYHUT M pa3
BBIUHCIIsCTCS 110 hopmyiie baiteca

pasHa p(1-p)

©® Beraucgercs no popmyine beprymm

o

BBIUHCIIsIEeTCs o hopmyne Myaspa-Jlamnaca

11. AGoHeHT 320611 MOCTEAHIOW MUGPY HOMEpa TenedoHa U TOITOMY HabupaeT e€ Hayraj.

Onpenenutb BEpOSITHOCTh TOTO, UTO €My MPUAETCS 3BOHUTH HE Ooiee 4yeM B 3 MecTa.
0,3
0.3



12. AGoneHT 320611 mocaeanue 2 nudpsl TeneoHHOro HOMEPA, HO TIOMHHUT, YTO OHU PA3TUIHBI
1 00pa3yroT ABy3HayHOE unciio, MeHbinee 30. C ydyeTom 3Toro oH Habupaet Hayraja 2 nudpsl.
Haiit BeposTHOCTB TOT0, UTO 3TO OYAYT HYKHBIE TU(PPbI. OTBET OKPYTIHUTE A0 THICTUHBIX.

= 0,037

= 0.037

13. PeGenok umeeT Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, V. BepostHocTs TOTO, 4TO
pebGeHok cobepeT u3 KyOHMKOB ¢iI0BO "Kykia"paBHa. OTBET OKPYIJIUTE 10 THICAYHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJIs OTPULIATENBHBIX CITYYaliHBIX BETHYNH

C) BepHa TOJIBKO LTS MTOJIOKUTEIBHBIX CITyYalHBIX BETHUUH X
D) BepHa

12. Jlana Be1OOpKa o0beMa N: X1, X2, ..., Xn . ECIIHM Ka)IbIil 2JIEMEHT BEIOOPKHU YBEIIUYHUTH B 5

pas, To BeIOOpouHOE cpeanee X
A) Bo3pacTeT B 5 pa3 1 BEIGOpOUHAs AucTiepcus S 2 Bo3pacTeT B 5 pas
B) Bo3pacTeT B 5 pa3, a BEIGOpouHas quctepcus S 2 ypenmunres B 25 pas
C) Bo3pacreT B 5 pa3, a BEIOOpOYHAsS IUCTIEPCHST HE U3MEHUTCS
D) Bo3pacreT B 25 pa3, a BHIOOpOUHas gucrepcus S 2yBenudurces B 5 pa3

13. ApromammHa npunuia U3 MuHcka B MoruneB co ckopocteio 40 KM/4 U cpasy ke

noBepHyJia oopaTHo. CKOpoCTh ee Ha oOpaTHOM myTH Oblia Ha 20 kM Oosbiie. CpeHsisi CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/4 C) 60 km/u
B) 100 xm/u4 D) 40 xm/4

14. TTnotHOCTH pacnpenenenus f(x) MoxxHo HaifT 1o pyHkMM pacnpenenenus F(x) no popmyse
A) f(x)=F(x) c) f(x)=F(x)
B) f(x)= jF(t)dt p) f(x)= [F(tht

15. Ins 2-X HOpMaJIbHBIX HE3aBUCHUMBIX BEJIMYMH C OJMHAKOBBIMHU JUCIEPCUSIMU MOTYYECHBI

BEIGOPKH 00BeMa Ny =42 u Ny=20 ¢ TakuMu Xapaktepuctukamu: X =64, Sy 2 =16, Y =59, S, 2

= 25. IIpu ypoHe 3HaunmMoctu o = 0,05 mpoBepsieTcsi TUIIOTE3a O PABEHCTBE IeHEPAIbHBIX CPEHUX
Ux = Wy (KOHKypHUpYIOLIas TUIOoTe3a Lx |Ly). ONbITHOE 3HaAUYE€HUE CTATUCTUKH T, MPUMEHSIEeMOM ISt
nposepku runotesbl Ho, paBHo 4,17. I'nnote3za Mx= My

A) He mpoxoauT

B) HyxHbI Tabnu1bl pactipenenenust CTbioeHTa

C) mpoxoaut

D) Hy>XHBI JOTIOTHUTEIHHBIC OMBITHI

16. CnyuaitHasg BenuuuMHa X pacnpenaeineHa paBHomepHo Ha otpeske [0, 1]. CnydaitHas
BennunHa Y = X + 2 Oyaer uMerh

A) paBHOMEpHOE pacnpenenenue Ha otpeske [0, 3]

B) paBHOMepHOE pacnipenenenue Ha oTpeske [2, 3]



C) Y He Oyner uMeTh paBHOMEPHOE pacIpeaesieHue
D) paBHOMEpHOE pacnpeenenne Ha oTpeske [-2, -1]

17. CnyudaiiHas BeJIM4MHA pacrpezerneHa paBHomepHo Ha otpeske [0, 5]. P1 — BepossTHOCTS,
4TO CIly4ailHO OpOIleHHAs TO4Yka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTB, 4TO CIy4aitHO
OpoleHHas TOYKa MoMmaaeT Ha oTpe3okK [3, 4]. Toraa MOKHO yTBEPKIaTh, YTO

A) P1=P2 C) P2 B pu pasa Gombie Pl

B) P2>P1 D) P1>P2

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS
HroroBoe TectupoBaHue mo aucuuiuinHe "Bpicmas matemaruka 3" BBICTABISETCS B
pacnicanuu Ha 20 Hexene U mpoxomuT yepe3 LleHTp TecTupoBaHHS B KOMITBIOTEPHOM Kilacce
obmero goctyna. Ha Tect orBoaurcs 2 4yaca. Ilpum BBIMOMTHEHMHM TecTa CTYAEHTHI MOTYT
MOJIb30BATHCS TOJIBKO KalbKYJISITOPaMH, MPU STOM HE JIOMYCKAeTCs HCIOJIb30BAHHME KaKUX-JIHOO
CIPAaBOYHBIX MaTEPUAIOB, KOHCIIEKTOB JIEKIIMH W MPAKTUYECKUX 3aHATUH, MOOMIBHBIX YCTPOWCTB,
raJIKETOoB. .

Kpurepum oneHku:

Tect cocrout u3 10 3aganuii, Kaxa0e U3 KOTOPBIX orleHuBaeTcs B 10 6amios:

10 6anmnoB cTaBUTCS 32 33JaHKE, €CIIM CTYJEHT Ha BOIIPOC 3aJaHMs OTBETHII TPABUIIBHO;
0 GayuToB cTaBUTCH 3a 3a/laHKE, €CITU CTYJICHT Ha BOIIPOC 3a/IaHUS OTBETHII HEMIPABUIIHLHO



7.3. OueHo4YHbIe cpeacTBAa 1Jsl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nuddepenimansasiMu. [Ipumep.

Uto Ha3bIBaloT penienreM nuddepenipansioro ypasaenus. [Ipumep

UTo Ha3bIBAIOT HAYAIBHBIMU YCIOBHSIMH JUTsl T depenimanbioro ypapHenus. [Ipumep

UTo Ha3bIBAIOT OOIIMM pemeHueM s TudepeHnanbHOro ypaBHEeHuUs (n-0ro mopsijiKa)

Teopema Komm o cymiectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiKa ¥ METOIbI OTHICKAHUS UX PEUICHHUS:

Juddepenunanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIIME MOHWKEHUE MopsaKa 1-oro
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddeperunanpaple ypaBHEHHS 2-0T0 TOPSIKA, JOITYCKAIOMIME TMOHMKEHUE TOPSAIKA 2-0T0
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanbiabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAOUIUE MOHWKEHHE MOpsiaKa 3-ero
TUTIa 1 METOJI OTBICKAHUS UX PEIICHUS.

10

JIuneiinble opHOponaHble aAuddepeHnanbHble ypaBHEHHsS N-0ro MOpsAKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue IUHEHHON 3aBUCHMOCTH (QYHKIUH. YCIOBHS JMHEHHOW 3aBUCHUMOCTH U
ITMHEITHON He3aBUCUMOCTH JBYX QYHKIUH.

13

OnpenenHTenb BpOHCKOFO 1 €ro CBOMCTBA.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpPeHIINATHHBIC YPaBHEHUSI BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodhdUITMEHTaMH.

15

CrpykTypa oOIIEro pemieHus JUHEWHBIX OJHOPOIHBIX JH(QepeHInanbHbIX YpaBHEHUS]
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYeCKOe ypaBHEHHWE s JIMHEWHBIX OJHOPOAHBIX AU depeHIInaTbHbIX|
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bupn oOmiero pemieHus JUHEHHBIX OJHOPOIHBIX AU((EpEeHIHANBHBIX ypaBHEHHUS BTOPOIO
MOpsi/IKa C NOCTOSTHHBIMU K03 pUIIMeHTaMu IS CiIy4aeB, KOTJla KOPHU XapaKTepUCTHYECKOTO
YpaBHEHMsI IeHCTBUTENIbHBIE PA3IMUHbIE YHCIIA.

18

Bun obmiero pemeHus JTUHEHHBIX OJHOPOAHBIX UG (dEepeHINaTbHBIX YpaBHEHUS BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 GUIIMEHTaMH JAJIs CIIy4aeB, KOTra KOPHU XapaKTepUCTHUECKOTO
YpaBHEHUS JEHCTBUTEIbHBIE OJJUHAKOBBIC YUCIIA.

19

Bun obmiero pemieHus JUHEHHBIX OAHOPOAHBIX UG (dEepeHINATbHBIX YpPaBHEHUSI BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 (GUIIMEHTaMH JAJIs CIIydaeB, KOTrja KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,[[I/I(I)(I)CPCHLII/I&HLHBIC YpaBHCHUS N-0I'0 MOPsJAKa.

21

CrtpykTypa oOLIero pemeHus JUHEWHbIX HEOJHOPOJIHBIX NuddepeHInanbHbIX ypaBHEHHUS N+
Oro Mnopsijika.

22

Meroa Bapualvy NpOU3BOJbHBIX MOCTOSIHHBIX ISl OTBICKAHUS YaCTHOT'O PEIICHUS JIMHEHHOTO
HEOTHOPOAHOTO AU PepeHIInaNnbHOr0 ypaBHEHUS! BTOPOTO MOPsIJIKA.

23

IIpaBast yacth ciermansHoro Buga JIHJ{Y 2-oro nmopsaka ¢ mocTOsTHHBIME KO3 QHUIIMEHTAMH.




24

Metona HeonpeaeIeHHBIX KO (DHUITMEHTOB I OTHICKAHUS YaCTHOTO PEIICHHS] HEOTHOPOIHOTO
muHEeHOTO MU (EepeHIMATBFHOTO  YPaBHEHHS BTOPOrO TMOpPSAKAa C TPaBOM  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuiia OpuruHaIOB U N300pKEHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparioHHBIIH METOJT peIIeHUs TUHEHHBIX MU (epeHITNATBHBIX YPAaBHEHHH U UX CHCTEM

32

Uto Takoe umucioBoit psa. Ilpumep. Uto HaszwiBaeTcsa cymMmoi psana. Kakoil psja HasbIBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiumcs. beckoneuHasi reoMeTpuyecKas nporpeccus U ee cymma

33

HeoOxonuMblil IpU3HAK CXOJMMOCTH YMCIOBOrO psaa. Kak ero MoXHO HCHOIb30BaTh IJif
MCCIIEOBAHMSI CXOIUMOCTH psifia

34

/locTaTouHble MPU3HAKA CXOAMMOCTU PSIOB C IOJOXKUTEIbHBIMU YI€HaMH (CpaBHEHUS,
lanambepa, pauKanbHBIN, HHTETPAIbHBIN). [IprMepbl

35

3Hakouepenyromuecs psaael. Teopema JleiiOHHUIIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PAObI. I[OCTaTO‘lHBIe IMPpU3HAKK CXOJUMOCTH. AOconroTHas u yCJi0BHad
CXOAUMOCTB

37

CTerneHHOM pAd. I/IHTepBaJ'I CXOAUMOCTHU CTCIICHHOI'O pAJid, painyC CXOOANUMOCTH, KaK €Iro HaWTH

38

Psner Teitnmopa m Maxmopena s Gynakuuu f(x). Ipumepsr ans gynkmuit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonb3oBaHue psiioB  JUISL  BBIUMCIEHUM  NPUONMKEHHBIX 3HaueHUM (QyHKUMHA W
ONpeIeIEHHBIX UHTETPAJIOB C 3a/JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuii paa. Kospounmentsl Oypoe, psg Pypbe 11 GyHKIMHI ¢ TepuoaoM 2 1

41

Pasnoxenue B psii @ypbe UETHBIX U HEUETHBIX NEPUOIUYECKUX (PYHKINH

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE OTHICKAHUS NPUOIMIKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y ciioBue cxogumoctu psiia ypbe K GyHKIMH, JUIsl KOTOPOI OH 3amucaH

47

Koadduuments Dypre, psg Pypbe 11 dyHkuuit ¢ nepuogom T

48

Paznoxxenue B psag Oypbe Henepuoandeckux GyHKIUN

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIIbl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTue. [Ipumep. Kakume coObITHS Ha3BIBAIOT CIIy4ailHBIMU,
I0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coObITHS HAa3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMHU. HpI/IMCp

55

Uto Takoe mosHas rpyiia coObITHi. UTO Takoe QJICMCHTAPHBIC NUCXOAbl UCITLITAHUS. HpHMep

56

UTo Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOUAETCsl CBOICTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONpPEIETICHNE BEPOSITHOCTH COOBITHS

57

Kiaccuueckoe ompeneneHne BeposSTHOCTH coObiTs. [lpumep. CBoiicTBa BEPOATHOCTH
COOBITHS

58

YciioBHast BEpOSTHOCT. BeposSTHOCTH MpOU3BEACHUSI COOBITHI. BeposSTHOCT Ipou3BeneHUS

HE3aBUCHUMBIX coObITHA. [Ipumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHA.
I Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

ACUMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinunHa. J{uCKpeTHbIE M HETIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeieseHUs] JUCKPETHOM citydallHOW BesimuuHbL. [Iprumep

64

UrcioBbie XapPaKTCPUCTHKHU CquaﬁHBIX BCIIMYHH (MaTeMaTI/I‘-IeCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKJ'IOHGHI/IC). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yaiHOM BETUYMHBI

66

DyHKIUS paciipesenieHus: BeposiTHocTel F(X) M IIIOTHOCTH pachpeaeneHus BeposTHocTel f(xX)
HETPEPHIBHOW CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA

67

MareMaTnuecKkoe 0KMIAHUE U TUCIIEPCUsl HENIPEPBIBHON CIIy4allHON BEIMYHMHBI

68

Kak HaiTH BEpPOATHOCTh IONAAAHUSA CIIY4alHOW BEJIWYUHBI B 3aJaHHBIM WHTEPBAJ, €CIIH
M3BECTHA IUIOTHOCTh pacnpeseneHus BepostHocTed f(x). UTo reoMeTpudecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOoH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CJIyd4aliHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM|
pacripesiesieHus MPUMET 3HaYCHHE MEHBIIE 3aIaHHOTO X1; OOJIbINE 33JaHHOTO X2; HA HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA peHPGSGHTaTHBHOﬁ Hu
KaK €C IMOJIYYHUTb

72

Kakxne OLCHKHM Ha3bIBAOTCA HCCMCIICHHBIMH, COCTOATCIIBHBIMH. Yrto sBisieTCs HeCMCHICHHOﬁ
OHGHKOI\/’I MaT.OKHUJJaHud, TUCIICPCHUHU U KaK UX BBIYUCIIUTD 11O BI>I60pO‘~IHI>IM JaHHBIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppensaroHHou. [Ipumep Ha rpadukax paccemBaHus

74

I[OBGpHTGJ'IBHBIfI HHTCPBAJI JJIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JTUCIICPCUN.

7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

3 HAKOIIUTEILHOM puOaBIAIOTCS OOHYCHBIE OAJIBI.
y

Crynent Habpan 80 u 6onee
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma GamioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
«OTIMIHO» MPEeTyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTHUPOBaHU), pa3Jesi€HHas Ha
Ok3aMeH (1o 2. K nony4ueHHOMY pe3ysbTaTry

pEeUTHHTY) Crynent Habpain ot 60 1o 79
0aJTOB, paCCUYNTAHHBIX 110
¢dopmyie: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIIPUSITHUSAM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS ), Pa3/ieNEHHAs HA
2. K nonydyeHHOMY pe3yJbTaTy

«XOpOILIO»




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

pUOABIISIIOTCS OOHYCHBIE OAJIITBI.

«YIOBJIETBOPUTEIILHO»

Crynent Habpain ot 40 10 59
0aJu10B, paCCYMTAHHBIX I10
dbopmyite: (Cymma 6amioB 1o
BCEM Y4€OHBIM MEPOIPUATHUSAM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOIOBOTO
TECTUPOBAHUS), pa3iesiEHHAS HA
2. K nonyueHHOMY pe3yJbTaTy
npuOaBIstOTCS OOHYCHBIE OAJIIIBI.

«HEYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan menee 40
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmye: (Cymma 6asioB mo
BCEM Y4EOHBIM MEPOIPUSATHSIM,
IpeayCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nonyueHHOMY pe3ysbTaTy
npuOaBIAIOTCS OOHYCHBIE OalIbI.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9BC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0HO- HayHon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. TOJIb30BaTeNei
2 | ®umnosa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onckas M.H. ®ununosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M»»

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIi. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC

I'. M., Muxanesa M. M. [u
ap.].

nocobue / B. U. benoycosa, I'. M.
Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH

«IPRbooksy




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

—OcHOBBI _BbIcHIel W juckperHoit martematuku [/ [llybosuy A.A., Knoukos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOe). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne HanmenoBanue 110 KoandecTBoO PexBu3uTHI 10TOBOpA (1aTAa,
n/n JIMLICH3U I HOMep, CPOK JAeHCTBHA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebHas aynutopuss ans  npoBeaeHus | CTOIbl YyYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JIGKIMOHHOTO  THMA.  Y4eOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJT
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHi, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETNOAaBaTeNbCKHA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BbINIOJIHEHUS | (MeJoBas)

KypCOBBbIX paboT). YueOHas ayautopus Jis
MIPOBE/ICHUS] TPYMIIOBBIX U UHAWBUAYATIbHBIX
KOHCYNbTalui. Yd4eOHass ayauTopust IS
MIPOBE/ICHUS 3aHATHIM TEKYIIEro KOHTPOJIS U
npoMexyrouHoi arrecramu. (I'-440).

VYuebnas ayautopuss ans  npoBeaeHus | Ctomsl y4EeHUUYECKHE JIByXMECTHBIE
3aHATUHA  JIGKIMOHHOTO  Tuma. Y4eOHas | (MOHOOJOKH) , CTOJN IPENoAaBaTeIbCKUM,
ayaMToOpusi  JUIs  TPOBEACHUS  3aHATHH | CTYy’ MIPero1aBaTeNbCKUH, JI0CKa
CEMHHApPCKOro Tuna. YuyeOHas ayuTopus Uid | ayAUTOpHAs (MenoBas)

o | KYPCOBOTO  TPOCKTHPOBAHUSA (BBITIOJTHEHUS
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBE/ICHUS TPYMIOBBIX U WUHAWBUAYAIbHBIX
KOHCYNbTallMi. Y4eOHas ayauTopus Jis
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJIS U
npomesxyrounoit arrecraruu (I'-409).

3 [Tomemenne s camoctosTenbHONU padoTsl | CTOMBI YYEHUYECKHE, CTYJIbS
crynentos (I'-401). yuennueckue, [IK ¢ BBIXOIOM B CeTh



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Nutepner
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