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YTBEPXIEHO

Ha 3acenannu xadenper  "Bricmias MaremMaTuka U MaTeMaTH4decKoe oOpazoBaHue"

(mpotokomn 3acenanus Ne 7 ot «21» ¢espains 2018 r.)



1. Ileab ocBOEHUNA THCHUILIHHBI

HGHB OCBOCHHUS AUCHUIUIMHBI — OBJIAJICHUC COBPCMCHHBIM allllapaTOM MATCMAaTUKW IJId
,I[aJ'II)HeI\/'II_HeFO HCIIOJIB30BAHUA B APYIrUx o0nacTIx C€CTCCTBCHHOHAYYHOTI'O 3HAHUA W JUCHUIINIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTCHI/IC TCOPCTUICCKUX 3HAaHUM 110 OCHOBHBIM pasaciamMm

JTUCIHATIIHHEL,

IMOATOTOBHUTh K H3YUCHUIO MW MNOPHUMCHCHUIO MATCMATHUYCCKUX MCETOAOB B

npo(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSTEIIbHOMY HM3YYEHHUIO TEX pa3elioB MaTEMaTHKH,
KOTOpBIE MOTYT MOTPeOOBAaTHCS OMOJHUTENBLHO B MPAKTUYECKOW M HCCIENOBATENbCKON pabote;

¢dopmupoBanue

MaTEMaTH4YECKOro,

JJOTHYCCKOT'O

MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

AITOPUTMHUYCCKOT'O MBIIIJICHUSA

HI/ICHI/IHHHHBI U TPaAKTUKHU, Ha OCBOCHHU KOTOPBIX 6a3preTc;1 JaHHasd AJUCHUIIJIIMHA:
«Bricmas maremaTtnka 1», «Briciras MmaTeMaTuka 2».

JINCIUTITMHBI U TIPAKTHKH, U1 KOTOPBIX OCBOCHHME JAHHOW JMCIUIUITMHBI HEOOXOAMMO Kak
npeamecTBytoiee: «Puznka», «TeopeTuueckue OCHOBBI AIEKTPOTEXHUKH.

3. [lnanupyemble pe3yJibTaThl 00y4eHU s

®opmupyeMbie U
KOHTPOJIUpYeMbIe
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHaukaTopbl 10CTHIKEHU S
KOMIIEeTeHIH i
(Ko 1 HAMMEHOBAHUE)

I[lnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-3. Cnocoben
MPUMEHSITh
COOTBETCTBYIOIIUI
¢buzuko-
MaTeMaTH4eCKUn
arrmapar, MeTO/IbI
aHanusa u
MO/JICIIUPOBAHUS,
TEOPETUYECKOTO U
HKCIEPUMEHTAIHHOTO
UCCIIeIOBaHUS MpU
peleHuu
po¢eCCHOHATBHBIX
3a1a4

OIIK-3.3 IIpumenser
MaTeMaTUYECKUH anmnapar
TEOPUH PSIIOB, TEOPUH

Qg depeHIranbHbIX
YPaBHEHHH, OIIEPALIMOHHBIX
HCYHUCIICHUH, TEOPUHU
BEPOATHOCTEN U
MaTE€MaTHUYECKOU CTaTUCTUKU

OIIK-3.4 TIpumenser
MaTeMaTUYECKUH anmnapar
YHCJIEHHBIX METOJOB

3HaTh:

1. OCHOBHBIC TTOHSATHS MAaTEMATHKH,
METO/IbI PEIICHUS 3a/1a4, a TAKKE HX
MIPUJIOKEHHUS B TPOo(hecCuoHaTbHBIX
TUCIUILTMHAX, METOJIBI cOOpa aHamn3a
1 00paboTKH HH(MOPMAITUH.

2. Metoapl perieHus MaTeMaTUYeCcKuX
3aJ1a4 10 YUCJIOBOTO UIU APYTOro
Tpedyemoro pesynbTaTa (rpaduka,
(bopMyIIBI U T.I1.)

3. MeToapl penieHuit

Qg depeHInaNbHbIX ypaBHEHUH,
MCCIIETOBaHMS YHCIIOBBIX U
(YHKIIMOHATBHBIX PSJIOB, OCHOBHBIE
MOJIOKEHUSI TEOPUHU BEPOSTHOCTEN U
MaTEMaTUYECKON CTaTUCTUKH.

VYMeTh:

1. Pemrats TUIIOBEIC MaTeMaTHYECKHE
3ada4uu

2. CaMOCTOSITENEHO MaTeMaTHISCKH
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAYYHbIC 33/J1a4H,
HpOBOI[I/ITB CTpOFI/Ie MAaTEMATUYCCKUC
PaCCyKICHHUS.




®opmupyeMbie U
KOHTPOJIHpYeMble
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

3. OnepupoBaTh aOCTPAKTHBIMHU
00BEKTaMHU M KOPPEKTHO UCTIOIb30BATh
MaTeMaTHYeCKHUE MOHITHSI CHMBOJIMKY
JUTSI BBIPAXKEHUSI KOJTMYECTBEHHBIX U
KaueCTBEHHBIX OTHOILIEHUN 0OBHEKTOB.
4. IlepeBoauTh MHKEHEPHBIE 3a7]a4l C
OTHCATENBHOTO SA3bIKA Ha S3BIK
MaTeMaTUKHU, TPUMEHSATH METO/IbI
MaTEeMaTHYeCKOro aHaJInu3a JIst
pEelLIeHNs NHKEHEPHBIX 3a7a4

5. PemaTh npocTrenmmii
muddepeHIaIbHbIC ypaBHEHUS,
UCCIIEIOBATh Ha CXOJUMOCTD PSIJIbI,
HaXOJUTh YUCIIOBBIE XapaKTEPUCTUKU
CIIyYailHBIX BEJIMYMH.

Bnaners:

1. MeTomaMu MaTeMaTUYECKOTr'O
OTHMCAHUs TUTIOBBIX 3a/1a4 U
MHTEPIIPETAIMH [TOJTyY€HHOTO
pe3yibTaTa.

2. CriocobamMu HaTrIAIHOTO
rpadUyecKoro nMpeacTaBICHUs
PE3yNbTaTOB HCCIIEI0BAHUS.

3. HaBblkamu nnpuMeHeHus
COBPEMEHHOT0 MaTeMaTH4eCKOIo
WHCTPYMEHTAPUS JJIs PEIICHUS
MaTeMaTHYeCKUX 3a7au

4. MareMaTH4eCKOM JIOTUKOM,
HE0O0X0o MO 111 HopMUpOBaHUS
CYKJEHUHU 110 COOTBETCTBYIOIIUM
po¢eCCHOHAIBHBIM MTpo0IeMaM




4. CTpyKTYypa M coleprKaHue TUCHUIINHbI

Bun

®opMbl TEKYyILLEr0

. HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CPeACTBA)
Monyns 9. Jlek 1 Huddepennmanbapie ypaBHECHUS 3 2 -
JluddepennnanbHbIe NEPBOIO MOPSAJIKA, OCHOBHBIE TOHATHS.
YpaBHEHHUS VYpaBHEHUS ¢ pa3AEISIOIUMUCS
NEPEMEHHBIMH.
Monyns 9. Cp Y B monubIx nuddepeHiumanax, 3 28 -
JluddepennnanbHbIe OJIHOPOJHBIE, TMHEIHBIE, bepHymu.
ypaBHEHUS JJOAY. JIHAY.
Monyis 9. Ilp 1 YpaBHEHHUs C pa3IeIAOUMUCS 3 2 -
IuddepennmanpabIe NepeMEHHBIMHU
YpaBHEHHS
Mopyns 9. Jlex 2 Opnnaopoaabie AuddhepeHnnaIbLHbIe 3 2 -
JluddepenumanbHbIe ypaBHEHMsI. Y paBHEHHUsI B IOJHBIX
YpaBHEHHUS muddepennmanax. Jlunerinsie Y.
VYpaBuenus bepuymim.
Monyis 9. IIp 2 Pemenne /1Y B noJIHBIX 3 2 -
IuddepennmanpabIe nuddepeHnuranax, oTHOPOIHBIC,
ypaBHEHUS nuHenHble, bepryum.
Monayins 9. Jlek 3 Y, nonyckaroniye NOHW>KEHUE 3 2 -
JluddepennnanbHbIe nopsiaka. JIOAY. Pemenune JIHAY
YpaBHEHMUS meroznoM Jlarpanxa.
Monyis 9. IIp 3 Pewmenne /1Y BTOporo nopsuxa, 3 2 -
JluddepenunanbHbIe JIOMYCKAIOIUX TOHWKEHUS MOpsAKa.
YpaBHEHHUS Pemenue JIOAY
Monayins 9. Jlek 4 Pemenue JIH/Y ¢ npaBoii yacTbio 3 2 -
JluddepennnanbHbIe CIEMAJILHOTO BUAA.

YpaBHEHUS




®opMbl TEKYyILLEr0

MCUHCIICHUA

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CpeACTBA)
Monyns 9. Ip 4 Kontponbnas padota 1 mo teme 3 2 25 - Kontponbnas padota 1
JluddepennnanbHbIe "Nuddepennunanbupie ypaBHEHHUS" 110 TeEME
YpaBHEHUS "TuddepenunanbabIe
ypaBHEHHUA".

Monyis 10. Jlex 5 OpuruHaibl 1 UX U300paskeHUsL. 3 2 -
OnepaimoHHbIe [IpeoOpazoBanme Jlamnaca. Haxoxaenue
MCUMCIICHUS OpHUTHHAaNa 10 N300paXkeHuI0. TeopeMsl

pa3noxKeHus
Moayins 10. Cp OpuruHaIbl ¥ U300paKEHUS. 3 28 -
OnepanroHHbIE [Ipeobpazosanue Jlamnaca. Permenne
VICUMCIICHUS nuHenHbIX /Y u cuctem onepanroHHbIM

METOJIOM.
Moayins 10. IIp 5 CgoiicTBa mpeoOpa3oBanus Jlamnaca. 3 2 -
OnepanroHHbIE Tabnuia OpUruHaIOB U H300PAKESHUH.
MCUMCTICHUS
Moayins 10. Jlek 6 OrnepaliMOHHBIN METO PEIICHUS 3 2 -
OnepanroHHbIE JUHEHHBIX TU(PepeHITNaTbHBIX
MCUMCIICHUS YpaBHEHUH .
Monyis 10. IIp 6 Pemenne nuHenHbIX 3 2 -
OrnepalinoOHHBIC nudepeHIATbHBIX YpaBHEHUM
MCUNCIICHUS OIIEpallMOHHBIM METOAOM
Moayins 10. Jlex 7 OrnepaliMOHHBII METOJ PEIICHUS CUCTEM 3 2 -
OnepanroHHbIE JUHEHHBIX TU(PepeHITNaTbHBIX
MCUMCIICHUS YpaBHEHUH.
Moayns 10. Ip 7 KonTponbHas pabota 2 o Teme 3 2 25 - KonTponbnas padbota 2
OnepaimoHHbIe "OnepalnmoHHbIC UCUUCTICHUS " o TeMe "OneparmoHHbIe

ncunciaeHus"




Moayas (pa3aeJt)

Bun
y4eOHoit
padoTbI

HaumenoBanue TeM 3aHATHH
(yueOHoO¥ padboThI)

Cemectp

Oo0nem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYyILLEr0
KOHTPOJIA
(HauMeHOBaHHUe
OLIEHOYHOI'0 CpeACTBA)

Moayins 11.

Panpr

Jlek 8

Yucnoseie psaapl. CXOAMMOCTD YUCITOBBIX
psanoB. HeoOxomuMelil mpu3Hak
CXOJIUMOCTH.

Moayins 11.

Panpr

IIp 8

JlocTaToyHbie MPU3HAKU CXOIUMOCTH
panoB. CxoauMoCThb
3HaKOYepeayIOIIMXCs psaioB. [Ipu3nak
Jleitbuuma.

Moayins 11.

Panpr

JIex 9

O yHKIMOHATBHBIE PAAbl. CXOAUMOCTh
CTETIeHHBIX psoB. HTEpBaN U paauyc
cxonumoctu. Psn Teitnopa (MaknopeHa)

Monyns 11.

Psannr

YucnoBbie U GYHKIIMOHATHHBIC PSIIBIL.
[Tpu3Haku cXOqUMOCTH, 00JIaCTh
cxoauMocTu. Psasl Oypoe.

28

Moayns 11.

Panpr

IIp 9

Haxoxaenue 001acTi cX0UMOCTH
cTeneHHoro psaa. Paznoxenue
HEKOTOPBIX 3JIEMEHTapHBIX (QYHKIUH B
pan Tennopa-MaxknopeHa.

Monyib 11.

Psannl

Jlex 10

Pan @ypse. Teopema lupuxie.

Moayins 11.

Panpr

TIp 10

Paznoxenue B psig @ypre 4ETHBIX,
HEYETHBIX, 2 T IEPUOINIECKUX

G yHKIIHA.

Moayins 11.

Panpr

Jlex 11

Paznoxenue B psag @ypre GyHKIHI
MIPOU3BOJIBHOTO MEPUOJIA.

Monyns 11.

Psannr

Ip 11

Konrponsnas padora 3 o Teme "Psizpr".

25

Konrponsnas pabora 3
o teme "Pager".




®opMbl TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CpeACTBA)
Monayns 12. Teopus |Jlek 12 Crny4aiiHble COOBITHS, OTIEPALlUH B 3 2 -
BEPOATHOCTEN U anreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTh4yecKas COOBITHSI, CBOICTBA BEPOSITHOCTH
CTaTHCTHKA coObITus [IpaBuiia BEIYHCICHUS
BEPOSATHOCTE. DJIEMEHTBI
KOMOWHATOPUKH.
Monyinb 12. Teopust | ITp 12 Cayuaiinsie coobiTHs. Knaccuueckoe, 3 2 -
BEPOATHOCTEN U reOMETPUUECKOE, CTATUCTUIECKOE
MaTeMaTU4YEeCKast OIIpeCNICHUs] BEPOATHOCTH. 3a/1a4M Ha
CTATUCTUKA dbopMysIl KOMOMHATOPUKH.
Monayns 12. Teopus |Jlek 13 [Tonnas BeposTHOCTB, hopmyibl baiieca. 3 2 -
BEPOATHOCTEN U [loBTOpHBIE HE3aBUCUMBIE UCIIBITAHMSL.
MaTeMaTuyecKas ®opmyna bepuymim. ACuMOTOTHYECKHE
CTaTUCTHKA bopMyIIbL.
Moayns 12. Teopus | Cp Teopust BepoaTHOCTEN U 3 28 -
BEPOATHOCTEN U MaTeMaTU4yecKasl CTaTUCTHKA
MaTeMaTh4yecKas
CTaTHCTHKA
Mognyins 12. Teopus | IIp 13 [TonHast BeposiTHOCTB, hopmyisl baiieca. 3 2 -
BEPOATHOCTEN U [ToBTOpHBIE HE3aBUCHUMBIE UCTIBITAHMUSL.
MaTeMaTu4yecKas ®opmyna beprymiu. AcuMOTOoTHYECKHE
CTATUCTUKA bopMyIIHL.
Monyinb 12. Teopus | Jlek 14 JIUCKpETHBIE U HETIPEPBIBHBIC 3 2 -

BEPOSTHOCTEUN U
MaTeMaThyecKas
CTaTHCTHKA

CIIy4aiHbI€ BEJIMYMHBI, 3aKOHBI HX
pactpeneneHus, Yuciosbsie
XapaKTEPUCTUKH CIIy4allHbIX BEJIUYHUH M
UX CBOMCTBA.




®opMbl TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTsr (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CpeACTBA)
Moayns 12. Teopus |I1Ip 14 Pemenue 3agad no reme "J{uckpeTHeie u 3 2 -
BEPOATHOCTEN U HENPEPBIBHBIE CITyYaliHbIE BETUYUHBI".
MaTeMaTnJyecKas
CTaTHCTHKA
Monayns 12. Teopus |Jlek 15 ['enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEU U COBOKYITHOCTH. JloBepuTenbHbIi
MaTeMaTnJyecKas WHTEpBaJ.
CTaTHCTHKa
Mognynb 12. Teopus |IIp 15 ToudeuHble OLIEHKU YUCIIOBBIX 3 2 -
BEPOSTHOCTEUN U XapaKTEPUCTUK CIIyYalHbIX BEJTUYHH.
MaTeMaTUUYEeCKast
CTATUCTUKA
Monyinb 12. Teopus | JIek 16 HHTepBanbHbIE OLICHKHU, JOBEPUTEIIbHAS 3 2 -
BEPOSTHOCTEUN U BEPOSATHOCTb, JIOBEPUTEIbHBI HHTEPBAI
MaTeMaTU4YEeCKast
CTATUCTUKA
Mognynb 12. Teopus | IIp 16 JIOBEpUTENIBHBINA UHTEPBA IS 3 2 -
BEPOSITHOCTEN U BEPOSATHOCTH COOBITHS,
MaTeMaTU4YEeCKast MaTEMaTHYECKOT O OKUaHMs,
CTAaTUCTUKA JUCIIEPCUU.
Monyinb 12. Teopus | Jlek 17 HTorosoe noBTopeHne 3 2 -

BEPOSTHOCTEUN U
MaTeMaThyecKas
CTaTHCTHKA




Cxema pacueTta UTOroBoro 0asja
(Cymma GanioB 1o BceM yueOHBIM MEPOIIPUSATHSAM, PEAYCMOTPEHHBIM B Kypce + pe3ybTaTbl HTOTOBOI'O TECTUPOBaHUs), pazaenéHnas Ha 2. K

MOJTyYEHHOMY Pe3yJIbTaTy MpUuOaBISIOTCS OOHYCHBIE OaJlIbI.

Bux ®opMbl TEKYyILLEr0
. HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTsr (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CpeACTBA)
Monyns 12. Teopus |IIp 17 Kontponbnas padota 4 o teme "Teopus 3 2 25 - Kontponbnas padota 4
BEPOSTHOCTEN U BEPOSATHOCTEN U MaTeMaTUyecKas no teme "Teopust
MaTeMaTuyecKas CcTaTuCcTUKA" BEPOSTHOCTEHN 1
CTATUCTUKA MaTeMaThyecKas
CTaTUCTUKA".
Tect Hrorosoe tectuposanue yepe3 LT 3 2 100 - TecrupoBanue
ITA [IpomexxyTounas arrecranus (3K3aMeH 3 0,25 -
110 HaKOIUTEJIbHOMY PEUTHHTY)
KonTposs |KonTposib 3 35,65 - Bomnpock! k 3x3ameny
NoNe 1-74
bb Bonycubie Oambl (3a ydacTue B 20
KOH(EPEHIIHSIX, OJTUMITHAIAX )
Hroro:; 216 120




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nucuumune "Briciias maTemaTtuka 3" HCHONB3YIOTCS:

TEXHOJIOTHSI MOAYIBHOTO 1 0JI0YHO-MOIYJIBHOTO 00y4eHUS (comepkaHue yaeOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJSX €70 MAKCUMAIBHOTO YCBOCHHS, COITPOBOXKIAETCS 00513aTeTbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pa3BUBAIONIETO OOyueHUs (TPOBEICHHUE JIEKIMA, MPAKTHYCCKUX 3aHSTHH,
KOHTPOJIbHBIX paloT, 3a4éTa);

TexHojorus nuddepeHippoBaHHOro 00ydeHus (MpeuIararoTcs 3aIaHus Pa3IMuyHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (NMPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
W3JIaHUM, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOT'O KOHTPOJISI 3HAHUN YYaITUXCS).

6. MeTtonuyeckue YKa3aHUsA M0 0CBOEHUIO TUCIHILIHHBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTelb U3JiaraeT OCHOBHBIC, HANOO0JIEe CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MpPaKTUYECKHEe MPOOJIeMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOIro 3aHATUS U
YKa3aHUS JUISI BRITIOJTHEHUS] CAMOCTOSTETbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI oO0ydarolieMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpaimias BHUMaHHEe Ha (DOPMYIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nucuuIuiHbl "Beiciias matemaTtuka 3". YKenaTeabHO OCTaBIATH B PaOOYMX KOHCIIEKTaX
MoJIsi, Ha KOTOPBIX JeNaTh MOMETKH, MOTYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocTtosiTenbHasi paboTa CTYJIEHTOB SIBIISIETCS Ba)XKHBIM BHJIOM YY€OHOUW JEATEIHHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJTUTOPHOE BpeMs IO 3aJaHUI0 U TpHU
METOJIMYECKOM PYKOBOJCTBE MPEMO/IaBaTeNsI, HO 0€3 ero HEMOCPEJACTBEHHOTO YUaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJISI, CAMOYTIPABIICHUSI U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
JESITEIbHOCTH.

B xoae moAroToBKM K MPaKTUUECKUM 3aHATHUSIM CIIEIYET MU3YYUTh KOHCHEKTHI JICKUIUU, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha npakTudeckux 3aHSATHSAX CTYIEHTHI PEIIAIOT 3a/1a4M MOJ PyKOBOJICTBOM IIPEMOaBaTEIIsI.
[TpakTHueckue 3aHATHSA MOCBALIEHBl M3YUYEHUIO Hanbojiee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLUILIIMHBI U CITYXKAT JJIs1 3aKPETUICHUSI U3YYEHHOTO MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
matepuan. Ilpu pemeHUM 3amad HY)KHO OOOCHOBATh KaXKABIA OTall pEIICHUS, WCXOAS U3
TEOPETUUECKHX MOJO0KEHUI n3ydaeMoro kypca. Eciiu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKCH CPaBHUTHh WX M BHIOpATh CaMblil pallMOHAIbHBINA. Perienne 3a1ad U mpuMepoB ClIeyeT
u3Narath MoApoOHO, BBIYUCIIEHUS pacrlojiaraTh B CTPOTOM TMOpPSAKE, OTIENsAs BCIOMOTaTelIbHbIE
BBIUMCJICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET CIeAYyEeT MPOBEPSITh CIIOCOOAMU, BEITEKAIOITIMH U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOrO THUMA HYXHO MPOJODKATH J0
nproOpeTeHNus TBEPBIX HABBIKOB B PEIICHUU.

[To 3aBepiIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIBbHYIO PabOTY C LIETBI0
MPOBEPKU U OIICHKU 3HAHUW U YMEHUH CTYJIEHTOB. 3aJlaHUs KOHTPOJIHHOU PabOThI JOKHBI OBITH
BBITNIOJTHEHBI aKKYPATHO, NOCIE0BATEIbHO, 0O0CHOBAHUE PEILIEHUSI U OTBET 0053aTeIbHBI B KaXKI0OM
3ananuud. [lpyu BBHIMOTHEHHH KOHTPOJBHBIX pPAaOOT HE OMYCKAeTCs HCIOIb30BaHHWE MOOMIBHBIX
YCTPOMCTB U TraJI’)KETOB.

[Ipy noAaroToBKe K HMTOrOBOMY TECTUPOBAHUIO CTYJIEHT JOJDKEH IOBTOPHO HW3YYUTh
KOHCIEKTHI JIEKIUIl 1 PeKOMEHJOBAHHYIO OCHOBHYIO U JOIMOJIHUTENbHYIO JINTEPATYpPy, IPOCMOTPETH
pelIeHus: OCHOBHBIX 3a/lay, PEIIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATUSIX, a TaKKe
COCTaBUTbh MUCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoii KOMIIeTeH U HaumeHoBaHue
Cemectp
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA

3 OIK-3.3; OITK-3.4 ) KoHnTtponbhas padora 1 mo teme )
Juddepennnanbapie ypaBHEHUS

3 OIK-3.3; OITK-3.4 ISOHTpOJ'IBHaSI pabora 2 o TeM"e

OnepalmoHHbIE UCYUCTCHUS
3 OIIK-3.3; OIIK-3.4 Kontponbnas padota 3 o reme "Psipr"”
KonTtponsHas padora 4 o teme " Teopus
3 OIIK-3.3; OIIK-3.4 BEPOATHOCTEN U MareMaTuyeckas
CTaTUCTUKA"
3 OIIK-3.3; OIIK-3.4 Bonpocs! k 3auéty NeNe 1-74
3 OIIK-3.3; OIIK-3.4 Hrorosoe Tectuposanue yepe3 LT

7.2. TunoBble 3aJaHUs1 MJIM HHbIE MaTepHAJIbl, HeO0OX0AMMBIe Il TEKYIEero KOHTPOJIst

7.2.1. KouTpoJanHas padora 1 no teme " IuddepennuainLubie ypaBuenus''

(naumenosanue 0YeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHNI

BapuanTt 1
: X
1. .X:y:y+79
y
, COSX .
2. Y+yctgx= ;
3. 0=y +1;
4. y'+4y'=3-x;
er
5. V' =4y +dy=—
X
Bapuanr 2
. x2+y2
Loy =2,
2x
npu y(1) =0
2. y’+y=\/;-x;
3. 2y =1+
4. y"+2y"+y=2e",;
1
5. y'+4y=
4 7 cos2x
Bapuanr 3
+
1. y’:—x L

x+2y’




2. y'+Z:1nx7+1;
X X
3. 0" (r=D=20"),
npu y(1) =2, y'(1) = -1;
4. y"—2y'+10y=sin3x;

5. y"+2y'+y=e—

x2

BapuanT 4
1. y'+2\P—y=0,

X X

npu y(1) = 0;
2. y'+X=x2;
X

3' yy/!+y!2 :y!3;
4. y"+y'—2y=8sin2x;

e—3x

9]

V'+6y +9y=

KpaTkoe onucanue u perjiaMeHT BbINOJIHECHHUS
KontponbHast pabora 1 BBINONHSETCS CTYyJEHTaMU Ha IMPAKTUYECKOM 3aHATHM 4, Ha
BBIINIOJIHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBIIIOJIHEHUN KOHTPOJIbHOW pabOThl CTYJEHThI MOT'YT
[0JIb30BaThCs OYMaKHBIMU HOCUTENIIMH HMH(OpManuu (KOHCIEKTaMHU JIEKLUUH M NPaKTHYECKUX
3aHSATUH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHUKaMHU, Y4eOHO-METOAMYECKHMU MOCOOHUSIMHU).
3ampenieHo noib30BaThCsl MOOUIBHBIMHM YCTPOHCTBAMHU U TaIKETaMHU.

Kpurtepun onenkn:
KontponbHas paboTa coaepxXuT 5 3afaHui, KakJ0e 3a/laHue OLleHUBaeTCs B 5 0aJIsIoB.
5 6ayI0B BBICTABISIETCS CTYJCHTY, €CIIM 33JJaHNE BBIITOJHEHO B IIOJIHOM 00BEME;
4 GaJa BBICTABJISIETCS CTY/AEHTY, €CIIU 3a/laHue BBIIIOJIHEHO B 00bEMe 0T 80 % u BbILIIE;
3 Gasna BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/laHue BBINOJIHEHO B 00BEME 0T 60 % 110 79 %
2 Gansa BBICTABISETCS CTYACHTY, €CIIH 3aJaHKe BhIOJIHEHO B 00b&Me oT 40 % 10 59 %
1 Gasn BeICTABISETCS CTYACHTY, €CIH 3aaHNUE BBIIOJIHEHO B 00bEMe 0T 20 % 10 39 %
0 GasnIoB BBICTABIISAETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJuanHas padora 2 no teme '""Onepanyonubie ucuucjaeHus"
(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

TunoBble npuMepsbI 3aJaHNI
Bapuanr 1.
1. HaiiTn u3o0pakeHue opuruHania, 3aaHHoro rpagukom

v

2.Haiitn vactHoe pemieHue aud.ypaBHEHHS, YAOBIETBOpSAIONIEE 3aJaHHBIM HadaJbHBIM
YCIIOBUSIM

Dx"-9x=e?, x(0)=0,x(0)=0



2) x""+9x =cos3t, x(0)=1,x"(0)=0
3. Haiitm wactHOe pemieHue cucTembl ud.ypaBHEHHUI, yJOBIETBOPSIOIIEE 3aJaHHBIM
Ha4aJIbHBIM YCIOBUAM

‘+y=0
1){x,+y ., x(0)=2,»(0)=0
y t+tx=e

xX'=x-y
2 =1 =
T 0

Bapuanr 2
1. Haiitn n3o0paxxeHne opuruHaia, 3alaHHoro TpaguKoM

v

2.Haiitu vactHOe pemieHue ud.ypaBHEHHs, YJOBICTBOPSIOIIEE 3aJaHHBIM HadallbHBIM
YCIIOBHUAM

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

,x'(0)=0

3. Haiitu uacTHOe pemieHHe cuCTeMbl AUQ.ypaBHEHHH, YIOBIETBOPAIOIIEE 3aJaHHBIM
HAYaJIbHBIM YCIOBUSM

X'=x-y
, 0)=1y0)=0
1){y,:x+y+2 0)-1,00)

'4x+y=0
2) {x T x(0)=0.5(0)=1

Y —-x-2y=0’

Bapuant 3
1. Haiitn n3o0paxxeHne opurnHaa, 3a1aHHOro TpapuKoM

A

»
»

2.Haiitu 4vactHOe pemieHue ud.ypaBHEHHs, YJOBICTBOPSIOIIEE 3aJaHHBIM HadaJlbHBIM
YCIIOBHUAM

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

3. Haiitu uacTHoe pemieHHe cHUCTeMbl AUQ.ypaBHEHH, YIOBIETBOPAIOIIEE 3aJaHHBIM
HAYaJIbHBIM YCIIOBUSM



3x'+3x+y=0
1 y-x+y=0

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

Bapmuanr 4
1. Haiitu u3o0paxeHue opuruHaia, 3alaHHoro rpagukom

>

2.Haiitnu uactHOoe pemieHue AuQ.ypaBHEHUS, YIOBJIECTBOPSIONIEE 3aJaHHBIM HaYaJIbHBIM
YCIIOBUSIM

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

3. Haiitu uacTHoe pemieHHe cucTeMbl AUQ.ypaBHEHHH, YIOBIETBOPAIOIIEE 3aJaHHBIM
HAYaJbHBIM YCIOBUSM

x'—4x+y=0
, . x(0)=0,7(0)=1
e x0=00)
x'+y'=0
, 0)=1,y0)=1
o {5 =100

Kparkoe onucanue u perjiaMeHT BbIIOJIHEHHSA
KonTposnbHast pabora 2 BBINOJIHAETCA CTYAEHTAMM Ha IPAKTUYECKOM 3aHATHM 7, Ha
BBINOJIHEHHE PabOThl OTBOAMUTCA 2 yaca. [Ipy BBITOJHEHUH KOHTPOJIBHOW pabOThl CTYJE€HTHI MOTYT
[I0JIb30BaThCs OyMaXKHBIMM HOCUTENIAMU HMH(pOpMauuu (KOHCHEKTAaMH JIEKIMM M NPaKTUYECKUX
3aHATHH, CIPaBOYHBIMH MaTepualaMH, YydyeOHMKaMH, Y4eOHO-METOJWYECKMMU MOCOOUSIMM).
3anpelieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaKeTaMHu.

Kpurepun onenkmu:

KontposnbHas pabota coaepxXuT 5 3afaHui, KakJ0e 3a/laHue OLleHUBaeTCs B 5 0aJIsIoB.

5 6ayI0B BBICTABISIETCS CTYJCHTY, €CIIM 3aJJaHNE BBIITOJHEHO B IIOJIHOM 00BEME;

4 GaJa BBICTABJISIETCS CTY/ACHTY, €CIIU 3a/laHue BBIIOJIHEHO B 00bEMe 0T 80 % u BbILIIE;

3 GaJna BBICTABIISIETCS CTYJIEHTY, €CIIM 3a/laHue BBINOJIHEHO B 00BEME 0T 60 % 110 79 %

2 Ganna BBICTABISIETCS CTYACHTY, €CIIH 3aJaHKe BhIOJIHEHO B 00bEMe oT 40 % 10 59 %

1 Ganu BbICTaBIsAETCS CTYACHTY, €CIIU 3aJjaHKe BBIIIOJIHEHO B 00bEMe oT 20 % 110 39 %
0 6ayu10B BBICTABIISAETCS CTYCHTY, €CJIM 3aJJaHHE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.3. KouTpoJjanHas padora 3 no treme '"Psaab1"

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHUI



Bapmuanr 1
1. UccnenoBarh Ha CXOAUMOCTb

)i (3n+2) . 6) i (;4._21}2

n=1

2. OHpeI[CJII/ITB HWHTCPBAJI CXOAUMOCTH pAaa U UCCIICAOBAThL €T0 CXOAUMOCTDh HAa I'paHUIax:

2 Wn+l b AN 4 A
1)2_1: ’; (x+3) ;2)2_1:10 X

3. Berancnuth npuOIMKeHHO 3HaYeHHE QYHKINN C yKa3aHHON TOYHOCTBIO /nx 10 0.0001
0.1

4. Beruncautb ¢ TounocThio 10 0,001 I e 5% dx

0
5. Paznoxuts B psag Pypbe Ha 331aHHOM HHTEpBaJIe PYHKIUIO
f(x)=x*+2 na(-1,1)

Bapmuanr 2
1. UccnenoBarh Ha CXOAUMOCTb

Z(HH)I ) Z(I’l+lj :

n+l

2. OHpe)ICJ'II/ITb HHTCPBAJI CXOJUMOCTH pAda U UCCIICA0OBATDb €0 CXOAUMOCTb Ha I'paHuIIaXx:
0 5 © n
n X
1) _xn,2) (_1)n+1_
n 9 9
n=l1 2 n=l1 n

3. BounciuTh NpHOIMAKEHHO 3HaueHue QYHKIMI ¢ yKa3aHHOM TouHocThio  sin16° 10 0.0001
0.1

4. Beraucauthb ¢ TouHOCTHIO 10 0,001 J.sin(l 00x> )dx
0
5. Pa3noxuts B psag Pypbe Ha 3a1aHHOM HHTEpBaie (QYHKIIHIO

—L,npu...— 7 <x <0,
S(x)=
Lnpu..0<x <,

Bapuant 3
1. UccnemoBars Ha CXOI[I/IMOCTB

10"2n! 2n-1
Y Z @2n!)’ 2(3 +1j

2. Onpez[eJme HHTCPBAJI CXOJUMOCTH pAda U UCCIICA0BATDL €0 CXOAUMOCTb Ha I'paHuIIaXx:
1) Z (x+2) 2)Zn'x

3. BeruuciuTh NpuOIMKEHHO 3HaUYeHHEe (DYHKIMH ¢ yKa3aHHOUW TOYHOCTBIO 4/1,004 mo 0,0001

0,1 2z
l-e
4. Beruncautb ¢ TouHocThio 10 0,001 j—dx
X
0

al pu 0 <x<2n

7[ f—
5. Pa3noxuts B psiag @ypbe Ha 3a1aHHOM UHTEpBasie pyHKuuio f(x)=

Bapmuanr 4
1. UccnenoBarh Ha CXOAUMOCTb



n’3"
2 Z(2n+1)ln (2n+l) 2 Z(2n+1)
2. OnpenenuTs HHTEPBAJI CXOAUMOCTH PsAJia U UCCIIEI0BATh €r0 CXOJUMOCTh Ha T'PaHULAX:
S (37/1 B 2)(x _3)” S n—1 __ n—-1
2 n—1)3""x
) Zl (n+1)*2"" );( )
3. BeruucnauTh NpuOIMKEHHO 3HAYCHHE (byHKum”I ¢ ykazaHHo# TouHocThio  sin 10° 10 0.0001

\3/27+x

5. Pa3noxurts B psg Pypbe Ha 331aHHOM UHTEpBaJie PYHKIUIO

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

x,npu...1<x <2

4. Beraucauts ¢ TouHocThio 10 0,001 I

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas pabota 3 BBINOJHSETCS CTyJEHTaMH Ha IPAKTUYECKOM 3aHsATHH 11, Ha
BBITIOJIHEHHE PaOOThl OTBOAUTCA 2 yaca. [Ipy BBIOTHEHUH KOHTPOJIBHOM pabOThl CTYJEHTH MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCHUTENAMU HHGOpMauuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKHX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaM, Y4YeOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPONHCTBAMH U TaKeTaMHu.

Kpurepum oueHku:

KonTponpHast pabota conepkut 5 3aJaHuid, KaXX10€ 3aJaHne OLEHUBAETCS B 5 OaIoB.

5 6auI0B BBICTABIISAETCS CTYJCHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 GaJa BBICTABIISIETCS CTY/ICHTY, €CITH 3a/1aHUe BBHIIOJIHEHO B 00bEMe oT 80 % u BbIIIE;

3 Gasa BBICTaBISIETCS CTYIEHTY, €CIIH 3a/1aHue BBIMOJIHEHO B 00BEMe oT 60 % 110 79 %

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BHIIOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 33aHKe BBIIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISICTCS CTYACHTY, €CIIM 3aJJaHKE BBIIIOJHEHO B 00bEéMe Menee 19 %.

7.2.4. KouTpoJsabLHas padora 4 no reme

"Teopus BepPOATHOCTEH M MaTeMaTHYecKas cTaTuCTHKA"
(naumenosanue 0YeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHUI

BapuanTt 1

1. K omacHOMy neperpeBy ABUraTesst IpUBOIAT Ae(eKThl: A3 — HEHMCIIPaBHOCTh TEPMOCTATA,

A2 — moaTekaHue BOAbI U3 paguaropa, Al — O60JIbIIOE OTIIOKEHHUE CI0SI HAKUITK HAa CTECHKAX.
Omnucath cOOBITHS:

B — Hu ogHOTO AedekTa Bo BpeMs padoThl aBurarens; C — TOJIBKO OJuH AS(EKT;

I — tpu nedexra; E — Tonbko aBa nedekra; @ — xots 661 oquH nedexr;

Y — xots 051 ABa aedekra; K — He 6onee nByx aedeKToB.

2. B suBape BA3 otrpy3un M aBromo6miierr mapku 0101 u N aBromoOuieit mapku 0111.
[Tonydyena wHpOpMAaIs O TOM, YTO B IyTH CIEIOBaHUs MOBPEXKICHHI JBa aBToMOoOmIsA. KakoBa
BEPOSATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN pPa3HbIX MapoK?

3. B norepee 100 OuneroB, cpeau HUX OXWH BBHIUTPHII B 50 py6., 3 BemMrpeima mo 25.,6
BeurphIiet mo 10 py6., u 15 Bemrpeimerd mo 3 py6. Hekto mokymaer ogun Owuner. Haiitu
BEPOSATHOCTD:



a) BEIUTpATh HE MeHee 25 pyo.;

0) BeIUTpaTh He Oonee 25 pyod.

4. TlepBoe opyaue 4-opynuitHoH Oaraped HMPUCTPEISIHO TaK, YTO BEPOSTHOCTH IMOMAJaHHS
paBHa 0,3; ocTanbHbIe TPU OPYIAUS COOTBETCTBEHHO BEPOSITHOCTH nonaganus 0,2. Jljisi mopakeHus
LEJIM JOCTaTOYHO OJHOIO MomnafaHus. J[Ba opyaus NpoU3BENIM OJHOBPEMEHHO IO BBICTPENY, B
pe3ynbTare 4ero 1eib Oblia mopaxeHna, HaliTi BeposiTHOCTh TOTO, YTO IEPBOE OPYUE CTPEIISLIO.

5. WcnbITyeMblit IpUOOP COCTOUT U3 TPEX MAJIOHAAEKHBIX 3JIeMEeHTOB. OTKa3bl 2JIEMEHTOB 32
HEKOTOpoe BpeMs T HE3aBHCHMBI, a X BEPOATHOCTH PaBHBI cooTBeTcTBeHHO P, P, P,. Haiitn

3aKOH PpACIpEACIICHUsl, MAaTEMAaTU4YeCKOe OXHMAAaHUE, MONY, IMCIEPCUI0 YHUCIa HEOTKa3aBIIMX
aneMeHTOB. [locTpouTs QyHKIIMIO pactipeneneHus. OnpenenuTb BEpOSTHOCTH TOTO, YTO OTKA3aBIITNX

351eMeHTOoB OyneT He 6oneen P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. [ITaxmMatucT urpaer Tpu maptuu. PaccMoTpum coObiTHs: Al — BeIMTpaTh y MPOTHBHUKA
NEPBYIO NMapTHiO; A2 — BBIMTPaTh Yy NIPOTUBHUKA BTOPYIO NapTuio; A3 — BeIMIpaTh y NPOTHUBHUKA
TPETHIO NAPTHIO.

Omnwucars coObITHs: B — He BeIUTpaTh HU 0AHOM napTun; C — BBIUTPATh TOJIBKO OJHY MAPTHUIO;

J1 — BbIMrpath Bce TpH naptuu; E — BeIUrpaTh TONBKO ABe napTuu; @ — BBIUTPaTh XOTS OBI
onHy naptuio; K — BeIUrpats XoTs OBl JiBE MapTUH.

2. U3 50 Bonpocos cryneHT Bbryumi 40. KakoBa BEpOsSTHOCTB, UTO €My JIOCTaHETCS OWIIET C 2-
MsI U3BECTHBIMU Bompocamu. (B Guiere 2 Bompoca).

3. Urpa «CnopTiaoToy» NpeayCMaTpUBAET MOJIHBIN BBIMTPHIII PU OTraibIBAHUN 6 HOMEPOB U3
49. OnpenenuTh BEpOATHOCTH MOJHOTO BBIMTPHIIIA IMPU 3aMIOTHEHUH OJTHOM KapTOUKH.

4. Ctpenok A mopakaeT MHUILIEHb IPU HEKOTOPBIX YCIOBUSAX CTPENILOBI C BEPOSTHOCTHIO P1 =
0,16, ctpenok B — ¢ BeposTHocThIO P2 = 0,5, ctpenok C — ¢ BeposiTHOCTBIO P3 — 0,4. Ctpenku naium
3aJIM 110 MUIIICHH, U JABE MYJIU MONaiu B 1enb. YTo BeposiTHee — momnai cTpeiok C B MUILIEHb WU
HeT?

5. Ilocne nauTenbHOM SKCIUTyaTallud TEXHUYECKOrO YCTPOMCTBA MPOBEPSETCS MUCIPABHOCTH
TPEX OJHOTHUITHBIX Y3JIOB 3TOTO YCTpoiicTBa. BeposTHOCTh 00HapyX HTh y3en HeucnpaBHbiM 0,4. X —
YHCIIO HEUCTIPABHBIX Y3JIOB.

Bapuant 3

1. CtyneHT cman B ceccuro 3 3k3ameHa. Paccmorpum coObitusi: A1 — OTIMYHAs OlIEHKa Ha
MEepBOM PK3aMeHe; A2 — OTJIMYHAS OLIEHKA HAa BTOPOM 7K3aMeHe; A3 — OTJIMYHas OIIEHKAa Ha TPEThEM
IK3aMEHE.

Omnucates coObITHA: B — ceccuro cman 0e3 oTIIHYHEBIX olleHOK; C — Ha OTJIWYHO CAAaJ TOJILKO
OJIMH 3K3aMeH; [l — Ha OTVIMYHO cAaHbl BCE dK3aMeHbl; E — Ha OTIIMYHO cJaHbl TOJIBKO J1BAa DK3AMEHA;
[ — Ha oTIIMYHO c/iaH XOTs ObI OJUH 3k3aMeH; O — Ha OTJIMYHO CAAHbI XOTs ObI J1Ba HK3aMEHa.

2. JIns GecripensITCTBEHHOTO TI0JIeTa HaJl TEPPUTOPHUEH, CaMOJIeT, MPUOIMKAACH K HEel, oJaeT
[0 paguo MapoJIbHYIO KOJOBYIO TpPYIY, COCTOSAILIYK) U3 HECKOJBKMX TO4YeK W Tupe. Haitu
BEPOATHOCTb TOTO, YTO PAJUCT, HE 3HAIOLIUI NMAapOJIbHYIO IPYIILY, YTaJbIBaeT €€, IepeaaB KaKylo-
HUOYIb TPYIITY HAayraJ, €ClIU YUCIO0 KOJOBBIX 3JIEMEHTOB (TOYEK U TUPE) B IpymIe S.

3. 3amok umeer 4 nucka o 10 uudp (0, 1, 2, ... 9). KakoBa BepoITHOCTb OTKPBITH KaMepy

4. B nByX ypHax UMEIOTCS YepHbIC U OeJbIe IIaphl; B IEpBON ypHE — 3 O€NbIX, 4 YEpHBIX; BO
BTOpOH — 5 Oenbix, 3 uepHbIX. 13 mepBoil ypHbI Hayaauy OepyT /Ba miapa, U3 BTOPOM — OJUH Iuap.
OTU TpU 1Iapa MOMEIIAIT B TPEeThi0 ypHY. M3 TpeTbeil ypHBI BBIHUMAIOT OAWH Iap. Haiitu
BEPOSTHOCTH TOTO, YTO OH OEJIBIH.

5. TlpousBoguTcsi cTpenpba MO HEKOTOPOW IIEMU 0 TEPBOro IMomnagaHus. BeposTHOCTH
NIOTIAJaHuUs TIPU KaXKJIOM BBICTpeIe ouHakoBa 1 paBHa 0,7. X — 4HCII0 BBICTPEIIOB, eciii B 00oiiMe 4
IaTpoHa.



ITocTpouTh psil 1 MHOTOYT'OJIBHUK PaCIpENeIeHUs ClIy4alHON BEIUYUHBI X.
Haiitu yncnossie xapakrepuctuku M(X), (X), o (X).

Hamucats ¢pyHkmuro pacnpenenenus F(x) u moctpouts ee rpaduk.
Beranciuts P(/X — M(X)/<1).

Bapuant 4

1. [Ipou3sBenex 3amep quaMeTpa y Tpex BaTukoB. PaccMoTpum coObiTust: Al — inHa quamerpa
IIEPBOTr0 BAJIMKA YAOBIETBOPAET JOIYCKaM; A2 — JUIMHA IXaMEeTpa BTOPOrO BAJIMKA YAOBIETBOPSET
nomyckaM; A3 — [uIMHA JuaMeTpa TPEThEro BajllKa yIOBJIETBOPSIET JOITYCKaM.

Omnwucare coObITHA: B — nuamerp Bcex BaIMKOB HE YAOBIETBOPSAIOT JomyckaMm; C — TOJIBKO y
OJIHOTO BaJIMKa JIMaMETp YAOBJIETBOpSieT aomyckam; J[ — auamMeTp TOJBKO y JBYX BaJMKOB
YIOBJIETBOPSET AOMycKaM; E — auamerp Bcex BaIUKOB yAOBIETBOPSET Aomnyckam; [ — nnamerp no
KpaliHeil Mepe OJHOro BajlMKa YJOBIETBOpsAeT aomnyckam; K — nuaMmerp mo kpailHed Mepe AByX
BaJIMKOB YJIOBJIETBOPSAET JOIIYCKaM.

2. YyacTHHKOB MaTtemaTtudeckoi omummuazsl (100 gyen.) MeTomoMm xepeObeBKH pa3Oouiau Ha
JB€ TPYNIbl W paccaiyd IO pPasHbIM ayauTopusM. KakoBa BEpOSTHOCTB TOrO, 4YTO JBOE
IIPETEHICHTOB Ha NIEPBOE MECTO OKAXKYTCS B PA3HBIX ayAUTOPUAX?

3. Ha matu kaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposiTHOCTB, 4TO TpH
CIIy4ailHOM pacIoJIOKEHUH KapToueK B psif, mosnyuntcs cioBo «HAYKA»?

4. JIBa 1aT4MKa MOCBUIAIOT CUTHAJIBI B OOLIMI CUTHAJI CBSI3U, IPUYEM YHCIIO CUTHAJIOB IIEPBOTO
Y BTOPOTO JAaTYMKa OTHOCSTCS Kak 3:2. BeposATHOCTb MONY4YUTh MUCKaKEHHBIM CUTHAJI OT MEPBOTO
natauka 0,05, ot BToporo — 0,06. KakoBa BeposITHOCTh TOTO, YTO HayJady BEIOpaHHBIN U3 OOIIETO
KaHaja UCKa)KEHHBIM CUTHaJ IOCIIaH MEPBbIM TaTYMKOM.

5. VcnipITyeMblii TpOOP COCTOUT M3 TPEX MAJOHAICKHBIX 3JIeMEHTOB. OTKa3bl AJIEMEHTOB 32

HEKOTOpoe BpeMs T He3aBUCHMBI, & UX BEPOATHOCTH PaBHBI cOOTBeTCTBEHHO P, P,, P,. Haiitn

3aKOH pAacHpee/icHHs, MaTeMaTHYeCKOe OXHIAHUE, MOJY, TUCIICPCHI0 YHCIIa HEOTKa3aBIIMX
aeMeHTOB. [TocTpouTs GyHKIHIO pactpeaeaenus, OnpeaeanTh BEPOSATHOCTh TOTO, YTO OTKA3aBIINUX
aneMeHToB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTkoe onucanue u perjiaMeHT BbIOJIHECHHUS
KontponbHas pabota 4 BBINOJHSETCS CTyJEHTaMH Ha IPAKTUYECKOM 3aHsATHM 17, Ha
BBITIOJIHEHHE PaOOThl OTBOAMUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOThl CTYEHTH MOTYT
M0JIb30BAaThC OyMa)KHBIMM HOCHUTENAMU HHGOpManuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaM, Y4YeOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSIMU).
3amnperieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TaKeTaMu.

Kpurepum oueHku:

KonTtponbHas pabota conepkut 5 3aJaHuid, KaXX10€ 3aJaHne OLEHUBAETCS B 5 OaIoB.

5 GaIIoB BBICTABISIETCS CTYNIEHTY, €CJIM 3a/laHUe BBIIOJIHEHO B IOJHOM 00BEME;

4 Gainsa BBICTABISIETCS CTYJICHTY, €CJIM 3a/IaHKE BBIMOJIHEHO B 00BEMeE oT 80 % U BbIIIIE;

3 Gasuia BBICTaBIIACTCS CTYEHTY, €CIIM 3aJaHHe BBINOIHEHO B 00BbEMe oT 60 % 10 79 %

2 Gasia BBICTABISIETCS CTY/ACHTY, €CIIH 33JaHKe BhIIOJHEHO B 00b&Me oT 40 % 10 59 %

1 Gast BbICTABIISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
0 GayuTOB BBICTABIISICTCS CTYACHTY, €CJIU 3aJ]JaHNe BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TecTupoBanue
(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHU

Mopnyas 9. {uddepenunanbHbie ypaBHEeHHS



1. Obmee pemenue nuddepeHuaNbHOro ypaBHeHus xy'—y = 0 uMeer BUJ

o y+x’=c’

®©y=Cx
o y=x"+C
1
o y=Ce"
2. O61mee peurenne gudQepeHIHaTLHOro ypaBHeHus 3+ 1” + 1y'v1—x> =0 umeer Bug

o y=x"+C
I 1

o —+—=C

Xy
oy=tglx+C)—x
© arcsinx = —/3+y2+C

3. Obuee pemenue quddepeHIanIbHOro ypaBHeHus yy'+x =0 UMeeT BUJ

o y=Cx

o aresinx=—3+y* +C
© y+x’=C?

o y=C(x*-1)

4. OGmee pemenue qudpepeHnnaibHoro ypaBueHus y'—2x =0 umeer BUI
© y=x"+C

o y=C(kx*-1
;1
o y=Ce"
1 1
o —+—=C
Xy
5. Obuee pemenne quddepeHnanIbHOT0 ypaBHeHus x + xy + y'(y + xy) = 0 umeer BUI
1 1
o —+—=C
Xy
oy=tgx+C)—x
o y=C(x*-1)

Ox+y=mCx+1Dy+1)

6. Obruee pemenne quddepernnanbroro ypasaenus (x° —1)y'—2xy = 0 uMeeT B
o y=tgx+C)—x

© y=C(x*-1)
o y:Ce‘T

1
o —+—=C



7. O6mee pemenue gupdGepeHnanTbHOro ypaBHeHns x° y'+y = 0 uMeeT BUJ
-1

O] y:Ce?2

O arcsin x = —W+C
o x+y=InC(x+1)(y+1)
o y=C(x*-1)

Moayasb 10. OnepanuoHHbIe HCYUCTECHUS
1. Haiiti uso6paskennue it opurnsana J (f ) =a' nput)0.
1
p—1Ina
1

Ina
1

p—a
b
p+Ina

+

2. Haiitu n3o0paxxeHue A5l OpUruHaia f (l‘ ) =sin’ ¢t nput )0.

3. Haiitu usobpaxenune f(f) =e'cos’ t npu t)0

2
= p —2p+3
+ F(p)=
() (p-1)\p*>-2p+5)
2
= p —2p
Flp)=
( (p-1p*-2p+5)
— _p2—2p+3
F(p)_p2—2p+5
17( p +2p+3

P)= (p+1)(p2—2p+5)

__p*
p +2p+17

4.Haittu opurunan no uzodpaxenuto £ (p) =



+ f (t) =e ' cosdt+2e " sin4t
f(t) =e ' cost+2e ' sint
f(t) =e ' cosdt+e ' sin4t
f(t)=e™ cos4dt+2e™ sin4t
5. Haiitu opurunai mo u300paxeHuto F( p) = ﬁ
p +4p+
4 ()= J52_1 e sin 21z
S .
t)= e Sin \/El‘
=75
5 2t - -2t
t)= e smx/iz‘+e cos4/21¢
=75 v
5
t)=—7— cos \/ﬁt
f() NGTl €
6. Haiitu opurunan rno u3o0pa>keHuIo F(p) =— (1 1)
p\p-
+ flt)=e —t-1
S)=e'—1
flt)=¢ +t
flt)=e' —2t-2

7.Haiitn nzobpaxenue pemeHus quddepeHIHaaIbHOr0 ypaBHEHUS MPU JaHHBIX HavyaJbHBIX

yenousix V. — V' —6y =2, y(O) =1, y'(O) =0

+ F(P): pf;z_—pp+—26 )
-G )
— 2 _ 2
F(p): pl(?pz +pp+_ 6)

— 2 _ 2

F(P = pzp(pz f;—6)

8.Haiitn m3o0paxenue pemenus TM(QPepeHIMaTbHOTO yPABHEHHS NP JAHHBIX HAYIbHBIX
yenosusix V' + y =0, y(O) =0, y'(O) =-1, y"(O) =2
- -p+2
+ I (p ) -7 3
p +1




F(p)=—1-

- p+1

— -p+4

F(p)=—£*>

(p) 1
— 2

F(p)=—"—

(p) =y

Monyas 11. Paabl

1. K xakoMy TUITy OTHOCUTCS JaHHBIN PSIJT 3z + Z — iz(l —(=D")cosnx+ 1 (=1)""" sin nx
n

n=1
3HAKOMEPEMEHHBIN PsiJT
3HAKOMOJIOKUTENIbHBIN Psifl
(GYHKINOHATIBHBIN psA

O O O

O CTENEHHOM Pf
© psang Oypoe

2. B psan ®@ypwe paznararorcs GyHKIIUU, OMIUCHIBAIOIINE ...
O JHOOBIE POIIECCHI

® nepuoanYecKue MpoIeCcCh

O MaTeMaTU4YecKue MPOIeCChl

O HEeNepUuoINYEeCcKUe MPOIeCCh

O OHMOJIOTHYECKHE TIPOIECChI

(O8]

HOJ'IBBYHCI) HCO6XOI[I/IMI)IM IMPU3HAKOM CXOAMMOCTH OTBETUTH Ha BOIIPOC O CXOAUMOCTH HUIIN

0

pPacxoAMMOCTH psila

mn+2
®© psa pacxoauTes;
O PsII CXOIMTCS,
O BOIPOC O CXOAMMOCTH OCTAETCS OTKPBITHIM;

o0 3}171
4. I/ICCHGI[OBaTB Ha CXOAUMOCTH pSI,Z[ ZH—
n=1 2 (2]’1 - 1)

® psi pacxoauTces
O PpsA CXOIUTCS
O BOIPOC O CXOJUMOCTH OCTAETCS OTKPBITHIM

Moayanb 12. Teopusi BeposiTHOCTel U MaTeMaTHYeCKasi CTATHCTHKA

1. CoObITHS HAa3BIBAIOTCS HE3aBUCUMBIMHU €CIIH
o p(AB)=p(A)/p(B)
o p(AB)=p(A)+p(B)
© p(AB)=p(A)p(B)



2. Uemy paBHA BEpOSITHOCTh HEBO3MOYKHOTO COOBITHS
= 0

3. CoObITHst A 1 B Ha3bIBalOTCS HECOBMECTHBIMH, €CIIN
o p(AB)=1
o p(AB)=p(A)+p(B)
o p(AB)=p(A)p(B)
® p(AB)=0

4. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok menmaet 190 craBok. [1o kakoi
q)OpMyJIe MOKHO BBIYUCIIUTH BEPOATHOCTL TOTO, UYTO OH BBIMI'PACT HEC MCHEC 5 pas

©®© pacnpenenenus [lyaccona
o ¢yaknuu Jlammaca O(x)

O HaA0 cocuuTarth no popmyne bepHymin, acumnroTudeckrue GOpMyIIbl 1aayT OOIBITYIO
OLINOKY.

IUIOTHOCTH HOPMAJIBHOTO pacIipeieseHHs

O

BeposTHOCTE CyMMBI JTIOOBIX ClTydallHBIX COOBITHI A 1 B Beruncisercs mo ¢hopmyse
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)

0O 0 ™

O

9. BeposATHOCTB BRIUTPATh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. [To kakoit ¢popmyie
MO>KHO BBIYMCIIUTH BEPOATHOCTH TOTO, UTO YMCIIO BHIUTPHIIIEH He OyaeT MeHbIe 15

o pacnpenenenuneM Ilyaccona

o JokanpHOU opmynoit Myaspa-Jlamiaca

O Hajo cocuuTaTh 1o popmyne bepunynu

©® unTerpanbHOit hopmyioit Myaspa-Jlamnaca

10. TIpowusBoauTCS N HE3aBUCUMBIX UCIIBITAHHUH, B KOTOPHIX BEPOSITHOCTh HACTYIIJICHUS
coObITHS A paBHA p. BEposATHOCTH TOr0, 4TO COOBITHE A HACTYMHT M pa3

o Beumucisgercs no popmyne baiteca

o pagsHa p(1-p)

© Berumcsercs o popmyie bepryu

o BbUKcIsgeTcs no Gpopmyne Myaspa-Jlamiaca

11. AGoHeHT 3a0bL1 MOCIeAHIO Py HOMepa TenedoHa U TOITOMY Habupaet e€ Hayral.
Onpenenutb BEpOATHOCTH TOTO, YTO MY MPHUIETCS 3BOHUTH HE OoJiee ueM B 3 MecTa.

= 0,3
= 03

12. AGoneHT 3a0b11 IOCHeqHUE 2 UG PHI TeaehOHHOTO HOMEPa, HO TIOMHUT, YTO OHHU Pa3TMYHbI
1 00pa3yroT IBy3Ha4YHOE 4Kciio, MeHbIee 30. C yaeToM 3Toro oH HabupaeT Hayraj 2 1udpsl.
Haiitu BeposTHOCTB TOTO, UTO 3TO OYAYT HYXHbIE U PBI. OTBET OKPYIIUTE A0 THICSUHBIX.

= 0,037

= 0.037



13. PeGenok nmeer Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, Y. BepositHoCcTh TOTO, UTO
pebeHok cobepeT u3 KyOUKOB clIoBO "Kykia'"paBHa. OTBET OKPYTIUTE J0 THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO /I OTPULIATENBHBIX CTYyYalHBIX BETUYHH
C) BepHa TOJIBKO JIJIs1 TOJIOKUTENBHBIX CIYYalHBIX BETUYUH X
D) Bepna

12. Jlana BeiOOpKa o0beMa n: X1, X2, ..., Xn . ECJIH KaKIbIA 2JIEMEHT BEIOOPKU YBEITUYUTH B 5

pa3, To BEIOOpOUHOE cpeHee X
A) BospacTeT B 5 pa3 u BeIGOpoUHas aucrepcus S 2 BozpacTeT B 5 pas
B) Bo3pacTer B 5 pa3, a BEIOOpoYHas aucnepcus S 2 ysenuuuTes B 25 pas
C) Bo3pacrer B 5 pas, a BHIOOpOYHAs IUCHIEPCUST HE U3MEHUTCS
D) Bo3pacTeT B 25 pa3, a BHIGOpOUHas qucrepcus S yBenuuuTCes B 5 pas

13. ABromamHa npunuia U3 MwuHCKa B MormieB co ckopoctbio 40 KM/4 W cpasy xe
noBepHyJia oopaTHo. CKOpOCTh ee Ha oOpaTHOM myTH OblIa Ha 20 kM Oosbine. CpeaHsis CKOPOCTh
aBTOMOOWMJIS paBHA

A) 50 km/9 C) 60 xkm/g

B) 100 xkm/ua D) 40 xm/g

14. IInoTHOCTH pacnpenenenus f(X) MOXKHO HaiTh o ¢pyHKIUHU pacnpenenenus F(x) mo ¢popmyie

A) f(x)=F"(x) C) flx)=F(x)

o0

B) £(x)= | Flek D) /(&)= [ Ak

15. I[J'I}I 2-x HOPMAJIbHBIX HC3aBUCHUMBIX BCIIMYUH C OAWHAKOBBIMU OUCHCPCUAMHU IMOJTYYCHDBI

BBIGOPKH 00BbeMa nx = 42 u ny= 20 ¢ TAKUMH XapaKTepucTuKamu: X = 64, Sx2 =16, ¥ =59, S, ?

= 25. Ilpu ypoBHe 3Hauumoctu o = 0,05 npoBepsieTcs TUIIOTE3a O PABEHCTBE I'€HEPATBHBIX CPEITHUX
Ux = 'y (KOHKYpUpYIOIIas TUIIOTE3A i [ y). ONBITHOE 3HaU€HHE CTAaTUCTUKU T, mpuMeHseMon s
npoBepku runotesbl Ho, paBHo 4,17. I'nnote3za Mx= My

A) HE TpOXOAUT

B) vyxHbI Tabnuibe! pactipenencaust CThIOICHTA

C) mpoxoaut

D) HyHBI JONIOJIHUTEIBHBIE OTIBITHI

16. Cnyuaiinas BenuuumHa X pacnpezeseHa paBHoMepHOo Ha orpeske [0, 1]. Caydwaiinas
BenuuuHa Y = X + 2 OyJeT umMeTh

A) paBHOMEpHOE pacnpeneneHue Ha orpeske [0, 3]

B) paBHOMepHOE pacnipeneneHue Ha oTpeske [2, 3]

C) Y ne OyneT uMeTh paBHOMEPHOE pacIipeieieHue

D) paBHOMEpHOE pacnpeneneHue Ha oTpeske [-2, -1]

17. CnydaiiHasi BeIM4MHA pacrpeaerneHa paBHoMepHo Ha otpeske [0, 5]. P1 — BeposiTHOCTB,
YTO CIIy4aiiHO OpolleHHas Todka momaaer Ha orpe3ok [0, 1]. P2 — BeposTHOCTH, 4UTO CiydaitHO
OpoleHHas ToYKa MoMmaaeT Ha oTpe3oK [3, 4]. Torma MOXKHO yTBEPKIaTh, YTO



A) P1=P2 C) P2 B Tpu pa3za 6osnbie Pl
B) P2>P1 D) P1>P2

Kpartkoe onucanue u perjiaMeHT BbINIOJIHEHHUS
HroroBoe TectupoBaHue mno aucumiuinHe "Beicmias marematuka 3" BBICTaBISIETCS B
pacniucannu Ha 20 Heene 1 mpoxoauT uepes LIeHTp TecTrupoBaHms B KOMIIBIOTEPHOM Ki1acce 00IIero
nocryna. Ha tect orBogutcs 2 yaca. [Ipu BBIIIOJIHEHNH T€CTa CTYAEHTHI MOTYT I0JIb30BaTHCS TOJIBKO
KaJbKYJIATOPAMU, TIPU 3TOM HE JOIYCKAETCs UCIOIb30BaHUE KAaKUX-TMOO0 CIIPaBOYHBIX MaTepUaioB,
KOHCIIEKTOB JICKIIUI U IPAaKTUYECKUX 3aHITUH, MOOUJIBHBIX YCTPOICTB, Ta)KETOB. .

Kpurepun onenkmu:

Tect cocrout u3 10 3aganuii, Kaxa0€ U3 KOTOPBIX orleHuBaeTcs B 10 6amios:

10 6a)I.HOB CTaBUTCA 3a 3aaHUC, CCIIN CTy,Z[GHT Ha BOHpOC 3aJaHUsI OTBCTHUII HpaBI/I.HBHO;
(0 OaymIOB CTaBUTCS 3a 3a/IaHKE, €CIIU CTYJIEHT Ha BOIIPOC 3a/IaHMs OTBETHJI HEITPABUIILHO



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTalluu

Cemectp 3




Bonpocsl k 3xk3amMeny

n/n
1 |Kakue ypaBHeHus Ha3biBatoTcs nuddepermanpasivu. [Ipumep.
2 [Yro HazpiBaroT penienueM auddepennunansaoro ypasHenus. Ipumep
3 [YT0 Ha3bIBaIOT HAYAIBHBIMHU YCIOBUSAMU JUIsl MU epeHIaabHoro ypapsaenus. [lpumep
4 [Yro HazpiBaroT 0OIMMM pernieHueM it tuddepeHImaibsHOro ypaBHeHHs (N-0ro mopsiaKa)
5 [Teopema Komm o cymectBoBanuu pemenus nudepeHnaipHoro ypaBHeHus 1-oro nopsiaka
6 [duddepenumanpupie ypaBHeHUs 1-0ro nopsiaKa U METOAbI OTHICKAHUS X PEIICHUS:
7 Juddepennmanpapie ypaBHEHUS 2-0T0 TOPSAIKA, JOMYCKAIOIIAE MOHWKEHUE Mopsiaka 1-oro

TUIla U MCTOJ] OTBICKAHUS UX PCUHICHUS.

Juddepennmanpapie ypaBHEHUST 2-0T0 TOPSAIKA, JOMYCKAIOIIAE MOHWKEHUE TMOPsAKa 2-0T0

8 TUIIA U METOJI OTHICKAHUS UX PEIICHUS.

9 JuddepeHnmanbaple ypaBHEHUS 2-0r0 MOPsAKa, AOMYCKAIONINE MOHIKEHHE MOpsIKa 3-ero
TUIIa U METOJ OTHICKAHMSI UX PEIICHHUS.

10 HHHeﬁHEIG OHOpOJHBIE U epeHaTbHble YpaBHEHUS N-Or0 IOPSAIKa, CBOICTBAa €ro
[pereHuni.

11 |Ctpykrypa obmero pemenus JIOAY n-oro nopsjaka.

12 Omnpenenenue JMHEHHONH 3aBUCUMOCTH (YHKUUN. YCIOBUS JUHEWHOW 3aBUCUMOCTH U
ITHHEWHON HE3aBUCUMOCTH IBYX (hYHKITHA.

13 |Onpenenutens BpoHCKOro v €ero CBoMCTBa.

14 Jluneitnble ogHOpoHBIe AU depeHIraTbHble YPaBHEHUS BTOPOTO MOPsIKa C MOCTOSHHBIMY
KodQpHUIIHEHTaMH.

15 CrpykTypa 00111ero peteHus JMHEHHBIX 0JTHOPOIHBIX TU(PepeHINaTbHBIX YPaBHEHHUS BTOPOTO
MOPsIIKA C TOCTOSTHHBIMU KOA(PHUITMEeHTaMU.

16 XapakTepucTUUeCKOe ypaBHEHHE JUIsl TMHEHHBIX OJTHOPOIHBIX AU (hepeHInalIbHBIX YpaBHEHHS
BTOPOTO MOPSIIKA C TOCTOSTHHBIMH KO3 UITUCHTAMH.
Bupn oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX IH(QepeHInaTIbHbIX YPaBHEHUS BTOPOTO

17 [mopsinka ¢ MOCTOSHHBIMH KOX(pGUIIUEHTaAMH AJIs CITy4aeB, KOTia KOPHHU XapaKTEepPUCTUYECKOTO
ypaBHEHHUsI IEHCTBUTENIbHBIE PA3JIMYHbIE YUCIIA.
Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX IH(QepeHInaTIbHbIX YPaBHEHUS BTOPOTO

18 [mopsinka ¢ MOCTOSHHBIMH KOA(pGUIIMEHTaMH AJIs CITy4aeB, KOTia KOPHHU XapaKTEePUCTUYECKOTO
ypaBHEHHUsI NEHCTBUTENIbHbBIE OAMHAKOBBIE YHCIIA.
Bun obmero pemieHus JTUHEHHBIX OJHOPOAHBIX AM((depeHInaIbHbIX YpaBHEHUS BTOPOTO)

19 |mopsiaka ¢ HOCTOSHHBIMU KO3 (GUIIMEHTAaMH AJIS CIy4aeB, KOr/la KOPHU XapaKTepPUCTUIECKOTO
ypaBHEHHs KOMIUIEKCHBIE YHCIa.

20 |JIuneiinbie HeoqHOPOAHBIE TU(depeHITHATbHbIE YPaBHEHUS N-0T0 MOPSJIKA.

71 CtpykTypa o01Iero peieHus JUHEHHBIX HEOJHOPOAHBIX TudepeHInalIbHBIX YpaBHEHHS N-0T0)
[opsiaKa.

2 MeTo1 Bapuanuy MpOU3BOJIbHBIX TOCTOSHHBIX JUISl OTBICKAHUS YaCTHOTO PELIEHMs TMHEWHOTO)
HeoTHOpoAHOTO Au(depeHInaTIbHOr0 YpaBHEHUs BTOPOTo MOPsAKa.

23 |IIpaBas yactb cnenuaibHoro ujna JIHIAY 2-oro nopsika ¢ HOCTOSHHBIMU KO3 QUITMEHTAMH.
Merton HeorpeneaeHHbIX K03()PHUIIMEHTOB AJi OTHICKaHUS YACTHOTO PELEHUsI HEOTHOPOIHOTO)

24 |muneitHOTO MUQGEepeHIMATBHOT0 YPaBHEHHS BTOPOTO MOPS/IKA C IPABOM YacThIO CIIELUAIBHOTO
BH1A.

25 [[Ipeobpazoranue Jlarmiaca

26 |OpuruHaibl 1 UX U300paskeHus

27 |CpoticTBa npeobpazoBanus Jlarmiaca

28 [Tabauia opurnHaIOB M U300paKEeHUH

29 |O6parHoe nmpeobOpa3oBanue Jlamraca

30 [Teopemsl pa3inoxkeHUs




31 [OmepanmonHBIN METON pelICHHs IUHEHHBIX AU(depeHITnaTIbHbIX YPABHEHUN U UX CUCTEM

32 Uto Takoe umcnoBoi psa. Ilpumep. Uro HasbiBaeTcs cyMMoil psaa. Kakol psii Ha3bIBaeTcs
CXOIAIMMC, KaKOM pacxoasimumMcs. beckoHeuHast reoMeTpruyecKas Nporpeccus U ee cymma

33 HeoO0XxoauMelii MpU3HAK CXOAMMOCTH YHMCIOBOrO psaa. Kak ero MoKHO HCIONIb30BaTh IS
MCCIIe0BAHUS CXOMMOCTH psiia

34 JlocTaTOuHble TPHU3HAKK CXOAMMOCTH PSAJOB C TMOJOXKUTEIBHBIMU UJEHAMH (CpaBHEHMS,
JlanamOepa, paauKaabHbIi, HHTErpalbHbIN). [IpuMepsr

35 3Ha1<0qepe/:[}/}omnecx psanel. Teopema JleiiOHuIa M €€ WCTIOMB30BaHUE TSI MPUOIMIKEHHBIX
BBHIYMCIICHUI CYMMBI psifia

36 3HakornepeMeHHble psiabl. JlocTaTouyHble NMPU3HAKU CXOOUMOCTH. AOCONIOTHAs U YyCJIOBHAs
CXOIUMOCTb

37 |CrenenHoii psa. HTEpBas CXOAMMOCTH CTETIEHHOTO psifia, pailyC CXOAUMOCTH, KaK €ro HalTH

33 Psinp1 Teiinopa u Maxkmopena mis yakmuu f(x). [pumepst s Gyakmmii: cos(x), sin(x), In(1+x),
exp(x).

39 cnosnb30Banmne pAZI0B AU BBIYHCIICHUH MPUOIMKEHHBIX 3HaUYeHUN (DYHKIIMI U ONpeIeIeHHBIX
MHTETrpaJIoB C 33JJaHHON TOYHOCTBIO

40 |Tpuronomerpuyeckuii psa. Koappunmentsr @ypoe, pan Oypoe miast pyHkuit ¢ nepuogom 2

41 |Paznoxenue B psig Oypbe UETHBIX M HEUCTHBIX MEPUOANYCCKUX (PYHKITUT

42 |OyHkumoHandbHbIH psa. O01acTh CXOIUMOCTH PAAA.

43 |CBoiicTBa CTENEHHBIX PSAOB

44 HCHOJ‘IBBO?&IHHC pPAIOB UISL OTBICKaHWSI TMPUOIMKEHHBIX pelieHuid AauddepeHnnarbHbIx|
ypaBHEHUI

45 |VYcnosue upuxie mist GyHKIUN

46 |Ycnosue cxoaumoctu psiga Dypre Kk QyHKIUH, 1711 KOTOPOH OH 3aIlliCaH

47 |[Koadduuuents Dypre, psg Pypbe s GyHkuuii ¢ nepuogom T

48 |Paznoxenue B psag Oypbe Henepruoandeckux HyHKITHI

49 |OptoronanbHbIe Ha OTpe3ke [a; b] hyHKIIHN

50 |[®opMyabl KOMOMHATOPUKH

51 Uto Ttakoe wucneiTanue, coObiTHe. Ilpumep. Kakume coObITHS Ha3BIBAIOT ClIy4alHBIMH,
TOCTOBEPHBIMH, HEBO3MOXKHBIMU. [IpruMep

52 |Kakue coObITHS Ha3bIBalOT HECOBMECTHBIMHU, HE3aBHCUMBIMU. [Ipumep

53 [Uto Takoe cymma coObITHH, Tpon3BeaeHue coObITH. [Iprmep

54 |Kakue coObITHS Ha3bIBalOT NPOTUBONOJIOKHBIMU. [Ipumep

55 [Yro Takoe monHas rpynna coObITuii. UTo Takoe s1eMeHTapHble HCXO0bl UcTIbITaHus. [lpumep

56 UTto Takoe OTHOCHWTENIbHAs 4acTOTa COOBITHS, B Y€M 3aKJIFOYACTCS CBOMCTBO YCTOWYMBOCTH|
OTHOCHTEJIBHBIX YaCTOT, YACTOTHOE ONPE/ICTICHNE BEPOSITHOCTH COOBITHS

57 [Knaccuueckoe onpenenenne BepossTHOCTH coObIThsl. [Ipumep. CBoCTBAa BEPOSTHOCTH COOBITHS]

58 YcioBHAs BEpPOSTHOCTh. BepOSTHOCTh MPOU3BEACHUSI COOBITHI. BeposTHOCTH mpou3BeneHUs
He3aBHUCHUMBIX cOObITHIL. [IpumMep

59 BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTH CyMMBI COBMECTHBIX COOBITHIA,
[ IpuMepsl

60 [[ToBTOpHBIE HE3aBUCHMBIE UCTIbITaHus. Dopmyna bepHysu.

61 |AcumnTornueckue GOpPMyIIbIL.

62 |CnyuaiiHas BennunHa. /{ucKpeTHbIE M HENPEPHIBHBIE CilydaiiHble BenuuuHbl. [Tpumep

63 [3akoH pacrpeeneHus AMCKPETHOM ciiydallHOW BeIM4KHBI. [Iprumep

64 UncnoBble XapakTEpUCTUKHM CIy4YalHBIX BEJIWYMH (MAaTEMaTUYECKOE OKHUIAHUE, AUCIepCus,
CpelHee KBaJpaTHYecKoe OTKIOHEHHUE). YTO OHU XapaKTepU3yIoT U KaKOBHI UX CBOICTBa

65 |Kak HailiTM MaTEeMAaTUYECKOE OKUJIAHUE U AUCIIEPCUIO JUCKPETHOM CIIy4YalHOW BEJTMYMHBI

66 DyHKIUS paciipeaesieHus: BeposTHOCTel F(X) 1 IIoTHOCTh pactpeneneHus BeposiTHocTel f(X)

HETPEPHIBHOM CITy4allHOW BEJIMYMHBI, KX CBOMCTBA




67 |MaremaTH4yecKoe OXKUJIAaHUE U JUCTIEPCUs] HEMPEPHIBHOMN CIy4aiiHON BEJTUYUHBI
Kak HalTH BEpOSATHOCTb IONANAHUs CIYyYalHOM BEJWYMHBI B 3aJaHHBIA MHTEPBAJ, €CIY|
68 [M3BecTHA TJIOTHOCTH pacnpeneneHus BeposaTHocTed f(x). UTo reoMeTpudecky BhIpaKaeT JTa)
BEPOSTHOCTh
69 HopManbHblii  3aKkOoH pacmpezeneHus, TpaduK IUIOTHOCTH pacCHpeleleHus, YHUCIOBbIe
XapaKTePUCTUKU
Kak HalWTH BEpOATHOCTHL TOrO, YTO Ciy4ailHas BEJIMYMHA C HOPMAJIBHBIM 3aKOHOM,|
70 |pacmipeneneHus IpUMET 3HaAYEHUE MEHbILIE 3aJaHHOTO X1; OOJbIlIe 3aJaHHOTO X2; HA UHTEPBAJIE
(x1,X2) ¢ momotieio (pyakiuu Jlammaca
71 ['eHepasibHasg ¥ BEIOOpPOYHAsI COBOKYITHOCTH, KaKas BBIOOpKA Ha3bIBA€TCA PENPE3CHTATUBHON U
Kak ee MOJIyYHTh
7 Kakue OlleHKH Ha3bIBAIOTCS HECMEUICHHBIMHU, COCTOSTENbHBIMU. UTO SBISETCS HECMEIEHHOU
OILICHKOW MaT.0UJIaHUS, JUCTIEPCUU M KaK UX BBIYUCIHUTH 110 BEIOOPOYHBIM JTAHHBIM
73 Kakas 3aBHCMMOCTb MEXy BEJIMUMHAMHU HA3bIBAETCS CTATUCTUUECKOM, KaKasi KOPPEIALMOHHOM.
[Iprmep Ha rpadukax pacceMBaHUs
74 |loBepuTenbHBIH HHTEPBAJ 7151 BEPOATHOCTH COOBITHS, MaT.0KUAAHHUS, TUCTIEPCHH.
7.3.2. Kputepun 1 HOPpMbI OLEHKH
®opma
NpOBe/IeHUsl
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHO
aTTecTaluu
Crynent HaOpan 80 u 6omee
0aJuI0B, paCCYMTAHHBIX IO
dopmyre: (Cymma 6amioB mmo
BCEM Y4E€OHBIM MEPOIPHUITHUSM,
«OTJIIMYHOY PelyCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO
TECTHUPOBaHU), pa3esi€éHHas Ha
2. K nonydyeHHOMY pe3yabTaTy
PUOABIISIOTCS OOHYCHBIC OAJIITBI.
Crynent Habpan ot 60 10 79
0aJTOB, paCCUNTAHHBIX 110
dopmyne: (Cymma 6aioB 1o
DK3amMmeH (1o BCEM YYCOHBIM MEPOTIPHATHSM,
3 HaKOIUTEIBHOMY «XOpOILO» IIPElyCMOTPEHHBIM B Kypce +
peNTHHTY) pe3yNbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3Aei€HHAs Ha
2. K nonydeHHOMY pe3ysibTaTy
npubaBIstoTCs OOHYCHBIE OAIIIBI.
Crynent Habpan ot 40 1o 59
0aJuI0B, paCCYMTAHHBIX IO
dopmyie: (Cymma 6aioB 1Mo
BCEM Y4EOHBIM MEPOIPUATHUSM,
«yIOBJIETBOPUTENIBHO» | MIPEyCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO
TECTHUPOBaHU), pa3esi€éHHas Ha
2. K nonydyeHHOMY pe3yabTaTy
PUOABIISIOTCS OOHYCHBIC OAJIITBI.




Cemectp

dopma
NMpoBeIeHUsI
NMPOMEKYTOYHOM
arTecTaumnu

Kpurepun u HOpMbI OLIEHKH

«HEYOOBJICTBOPUTECIBHO

Crynent HaOpan menee 40
0aJIoB, PACCUUTAHHBIX 110
dopmyre: (Cymma 6aimioB 1mo
BCEM yUEOHBIM MEPOTPHSITHSIM,
pelyCMOTPEHHBIM B Kypce +
pe3yIbTaThl UTOTOBOTO
TECTUPOBaHU), pa3esi€éHHas Ha
2. K nonydyeHHOMY pe3yabTaTy
PUOABIISIOTCS OOHYCHBIC OAJIITBI.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yuyeOHUK, ydeOHOE KouunyecTBO B
Ne nocodue, yue0Ho- HAYy4YHOM
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToaHUYecKoe nmocooue, ouoéauoreke /
NPaKTHKYM, Ap.) HaunmenoBanue 95C
1 Iumages B.C. Bricmas maremaTnka VueOHuK 2019 9BbC
“ZNANIUM.COM”
2 Pxxesckuii C.B. Bricmas maremaTHnka VueOHuK 2018 9BC
“ZNANIUM.COM”
3 Hananmos FO.M. MaremaTtuka VYu4ebHoe mocodue 2019 9bC
Kyp6enko JI.H. “ZNANIUM.COM”
Huxonosa I'.A.
Huxonosa H.B.
Hypuesa C.H.
Huxonosoii I'.A.
4 | Hertsapesa O.M. MaremMartuka B mpuMepax U 3ajadax VYuebHoe mocobue 2019 OBC
XKypbenko JI.LH “ZNANIUM.COM”
Huxonosa I'.A.
Hukonosa H.B.
Hypuesa C.H.




8.2. lonoiHMTEILHAS JIUTEPATYPa

KoauuecTBo B
Tun (yueOHuK, ydueOHOE .
HAYYHOI
Ne nocodoue, yaeoHoO-
ABTOpBI, COCTABUTEIHN 3arnaBue (3arojioBoK) I'ox n3nanus ouoaunorexe /
n/n MeTOoANYeCcKoe mocoone,
HaumMmeHnoBaHue
NMPaKTHKYM, IP.) 3EC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 11O BBICIICH MaTeMaTHKe. VYuyebHOe mocobue 2015 3BC
TunoBsie pacyeTsbl “Jlanp”
2 ®unmunosa E.E. MaremaTuka VYueOHOe mocodue 2015 ObC
Cepreena /I.B. “ZNANIUM.CO
Cnob6oackas 1.H. M”
3 | benoycosa B. 1. Bricmas maremaruka. Yacts 1 YuebHoe mocobue 2016 9BC
EpmakoBa I'. M., “IPRbooks”
Muxanesa M. M.




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM

—OCHOBBI BBICIIEH U AUCKpeTHON Matematuku // [Ily6osuy A.A., Knoukog FO.B. CipaBo4YHUK
/ Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru
—Jlexuuu no Beiciieit Matematuke // I anos B.A., /leemepesa P.B. YuebHoe mocobue. B 2-x

yacTsx / baprayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAst TEOMETPH S, KOMIUICKCHBIE
qHcia, pa3oKeHHe PalMOHANBHBIX IpoOeil, BBEJCHHE B MaTeMaTUYeCKUN aHanu3 (2-e u3laHue,
nepepaboTaHHOE M IONOJIHEHHOE). Pesicum docmyna: http://elibrary.ru

—Jlekuu no BeIcieit Matemaruke // [anos B.A., [leemepesa P.B. YuebHoe mocobue. B 2-x

yacTsax / baprayn, 2014. Tom Yacts 2 JInddepennnanbHoe 1 MHTETPATbHOE HCUUCTEHUS, ()YHKITUN
HECKOJIBKUX MEPEMEHHBIX, (PYHKIIUU KOMITJIEKCHOTO NepeMeHHoro, nuddepeHnaibuble ypaBHEHUS
U TEOpHUs BEpOSATHOCTEH (2-¢ m3maHuWe, nepepaboTaHHOE W JIOMOJHEHHOE). Pejxcum odocmyna:
http://elibrary.ru

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

Ne Haumenosanue I1O PexBu3uTHI 10T0OBOpa
n/n (naTa, HOMep, CPOK NAeHCTBHSA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok aeicTBUA
- OecCpovHO
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok aeicTBUA

- 6eccpouno; Jloroop Ne 727 ot 20.07.2016r.,
CPOK JIEUCTBHS - 0€CCPOUHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa3oBaTeLHOIO MPoIecca Mo JUCHMUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKHUX H

KYPCOBOT'O MPOEKTUPOBAHUS (BBITOTHEHUS
KYPCOBBIX Pa0boT). YueOHast ayTuTOpust IJIst
MMPOBCACHUS I'PYIIIIOBBIX U MHAWBUAYAJIbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOpust JJIst

Ne Ap. 00BEKTOB /1JIsl MPOBEAEHUSA
. Ilepeyennb 0CHOBHOTO 000pyAOBaHMS
n/n | NpaKTUYecKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHHU 1JIs1 CAMOCTOATENbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)
YyeOHast ayTuTOpus I TPOBEICHUS Croubl ydeHHUECKHE ABYXMECTHBIC
3aHATHUH JICKIIMOHHOTO THMA. YueOHas TpeXMecTHbIE (MOHOOJIOKH) ,CTOJ
ayIUTOpUS AJIs IPOBEICHUS 3aHATUI MpernoaaBaTebCKUMA, CTYI
CEMHUHApPCKOro Tuna. Y4yeOHas ayIuTopus AJis | IpenoiaBaTelbCKull, T0CKa ayAUTOPHAs
| | KYPCOBOIO NPOEKTHPOBAHNUA (BBITIOJIHEHUS (MenoBast)
KYPCOBBIX Pa0boT). YueOHast ayTuTOpust IJIs
MPOBEJICHUS TPYIIOBBIX U HHIUBHIyaTbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOpHst IJIs
MIPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOIS U
npoMmexxyTouHnoi arrectanuu (I'-440).
VY4eOHast ayTuTOpus IJis TPOBEICHUS CroJbl ydeHHUECKUE, CTYIbS
3aHATUHN JIEKIIMOHHOTO THUMA. YueOHas YUYE€HUYECKHUE, T0CKa ayTUTOpHAas
ayAUTOPHUS ISl TPOBEACHUS 3aHITUI (MemnoBas)
5 | cemmHapekoro Tuma. VYyeOHast aynuTopus Ass




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /ISl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoOMeleHUuH JJIsI CAaMOCTOSATEILHOM
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

Ilepeyennb 0CHOBHOTO 000pyAOBaHMS

IPOBE/ICHUS 3aHATUH TEKYILEro KOHTPOJIs U
npoMexyTouHoi arrectanuu (I'-409).

[Tomenienue a1 cCaMOCTOSATENHHON pabOTHI
crynentos. (I'-401)

CTOBl yYEHHUECKHE, CTYIbS
yueHnyeckue, [IK ¢ BBIX00M B ceTh

HNutepner




