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HarpaBjeHus moaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 0OecIieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpok peiicTBus padoyeil NpOorpaMMbl AUCUMIIMHBI 10 «___ » 2024 r.

COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ " O6ODVI[OBEIHI/I€ U TCXHOJOInk MalliMHOCTPOHUTCIILHOI'O I'I'[)OI/ISBO,I[CTBElII

« » 20 T. H.IO. JlormHoB
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mportokon 3acenanust Ne OT «__ » 20 1)




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 MOTPeOOBAThCS JOMOJIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W alNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
"Beiciiast Maremaruka 1", "Beicimag maremaruka 2",

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npeauecTeyrouee: "Ousnka.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIHpYeMble US—— IInanupyemsble pe3yibTaThl
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)

OIIK-4 (cnocoGHOCTh 3HaTh:

y4acTBOBATh B 1. Metonsl u mnpuémbl aHalM3a U
pa3paboTke 000011eHUs KOJIMYECTBEHHOM
0000IIEeHHBIX uHpOpMaINH;

BapHaHTOB PELICHUS
npo0ieM, CBI3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMHU
IIPOU3BOJCTBAMH,
BBIOOPE ONTUMAIIBHBIX
BAPUAHTOB
IIPOrHO3UPYEMBIX
MIOCJIE/ICTBUM pEelICHUS
Ha OCHOBE MX aHAJIN3a)

2. OcCHOBHBIE TIOHATHS H METOIBI
JUHEWHOW anreOphl, aHATUTHUECKON

reoMeTpud, AupQepeHInaIbHoro U
MHTETPAJIBHOTO UCUUCIICHHUS

3. MeTtoas! MOJICIIUPOBAHUS u
IIPOrHO3MPOBAHUS

Ymersn:

1. PemaTe THUIOBBIE MaTeMaTHYECKHE
3aJa4n

2. CTpOUTh MAaTEMATUUYECKYIO MOJIENb.
3. [TpumeHsITh METO/TbI
MaTEeMaTHYECKOIO aHaJIn3a,
MOJCIIUPOBAHUS W TMPOTHO3UPOBAHUS
JUISl pellIeHUs] MH)KEHEPHBIX 3a/1a4

Baagern:

1. Mertomamu MaTeMaTU4YECKOrO
OIMCAaHUS THIIOBBIX 3a71a4 u
WHTEPIIPETAIINH MOJIy4E€HHOTO
pe3yiibrarta

2. Crocobamu HaTJISITHOTO
rpadudeckoro MIPEICTABICHUS
pPE3yNbTAaTOB UCCIEIOBAHUS;

3. Hassikamu IPUMCHCHUS




®opmupyeMbie U
KOHTPOJINpYeMble
KOMIEeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIU I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

COBPEMEHHOTO MaTEeMaTHYeCKOT 0
WHCTPYMEHTApHs TUIS pelieHus
MaTeMaTHYeCKUX 3aja4

4. MaremMaTuuecKkoi JIOTHKOIA,
HeoOXomumMor 111 (hOPMHUPOBAHUS
CY)KIEHHM  II0  COOTBETCTBYIOLIUM
poeCCHOHAIBHBIM ITpoOIeMaM

ITK-1 (crtocoGHOCTH
MPUMEHSITD Cr0co0bI
parroHaIbHOTO
UCIIOJIb30BaHUS
HEOOXOIUMBIX BHUOB
pecypcoB B
MaIIHHOCTPOUTEIIBHBIX
MIPOU3BOJICTBAX
BbIOMpaTh OCHOBHbBIE U
BCIIOMOTaTeNbHbIE
MaTepUabI TUTST
W3TOTOBJICHUS U3ETUI
CrocoObl  peanu3aiu
OCHOBHBIX
TEXHOJOTUICCKIX
MPOLIECCOB,
AHATUTUICCKUE u
YHCIEHHBIE METOJIBI TIPU
pa3paboTke ux
MaTeMaTHYECKHUX
MOJENeH a TaKk Ke
COBPEMEHHBIE ~ METO/IBI
pa3paboTku
MaJIOOTXO/IHBIX,
SHEprocOeperarImx ¢
DKOJIOTMYECKHA  YHUCTBIX
MAaIIHHOCTPOUTEITBHBIX
TEXHOJIOTHH)

3HaTh:

1. CrocoOsl panmoHAIBHOTO pEIICHUs
MMOCTaBJICHHOM 3a7a4M;

2. OCHOBHBIE TIOHSTUS M METOJbI
JUHEWHOW anreOphl, aHATUTHYECKOU

reoMeTpur, JaUdPEepeHIHATIBHOTO |
WHTETPAITBHOTO UCUHCIICHHUS

3. MeTo b pa3paboTku
MaTEeMaTUYECKUX MOJENIEN

Ymersn:

1. PamumonanbHO pemaTh
MaTeMaTHYeCKue 3a1a4u

2. CTpouTh MaTeMaTHYECKYIO MOJIEIb.
3. IlpumeHsATh  aHAIUTHUYECKUE U
YUCJIEHHBIE METO/IbI IIPU pa3paboTKe UX
MaTeMaTHYeCKUX Mojienen

TUIIOBBIC

Baagern:

1. PanmonansHBIMH METOIaMH
MATEMATHUYCCKOTO OIINCAHUSI THUIIOBBIX
3alad4 ¥ HMHTEPIpPETaluy MOJYyYEHHOTO

pe3yibTara
2. Crnocobamu pa3paboTKu
MaTE€MaTHYECKUX MOJEIEH;

3. Hasbikamu PUMEHEHUS
COBPEMEHHOTO MaTeMaTHIECKOTO
MHCTPYMEHTAPHSI ISt peLeHus

MAaTEMATUUYCCKUX 3aJa4
4. CoBpeMEHHBIMH METOJIaMH peIIeHUsS
poecCHOHANBHBIX TPOobJIeM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 JubdepeHnmranbapie ypaBHEHHS 3 2 -
Jlnddepennnanpabie NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp Y B nonubix quddepeHnuanax, 3 28 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUS JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YPaBHEHHS
Monyis 9. Jlek 2 Onnopoansie nuddepeHraibHbIe 3 2 -
Jlnddepenunanbble ypaBHEHMs. Y paBHEHUs B OJHBIX
YpaBHEHUS nuddepennuanax. Jluneitasie Y.
YpasHeHus bepnyim.
Monyis 9. Ip 2 Pemenue /1Y B mosHbIX 3 2 -
Jlnddepenunanbuble muddepeHimanax, OqHOPOIHbIE,
YpPaBHECHUSA JMHEHbIe, bepHyum.
Monayns 9. Jlex 3 Y, nonyckaromue NOHNKEHHUE 3 2 -
[l depeHnnaabHbIe nopsaka. JIOAY. Pemenune JIHAY
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 banasl | UHTEpaKTHB, 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 [TpeoOpa3zoBanue Jlannaca. Haxoxxaenue
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 N300pakKeHUH.
VICUHCIICHUS
Monyns 10. Jlex 6 OnepannoHHBINA METOJ, pEIICHHUS 3 2 -
OnepanvoHHbIE JTUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS YpaBHEHUH .
Momyns 10. IIp 6 Pemenue nuHeiHbIX 3 2 -
OnepaloHHbIE TuddepeHIMaIbHbIX ypaBHEHUH
VCYNCIICHUS OTIePAIIMOHHBIM 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

UwucnoBsie U GYHKIIMOHATBHBIC PSIJIBL.
[Tpu3Haku CXOOUMOCTH, 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 IEPUOINYECKUX

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 | UHTepakTus, 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 HE3AaBUCUMBIE 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 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTu4yecKas ®opmyna beprymnu. AcumMnroTuyeckue
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 | UHTepakTus, 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 CTyYaliHbIC 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 JUCTIEPCHH.
Monyns 12. Teopus | Jlex 17 HToroBoe moBTOpeHue 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA




Cxema pacyera UTOroBoro 6ajia
(CymMa 6ayioB 1Mo BceM y4eOHBIM MEPOIIPUSATHSIM, MPEITyCMOTPEHHBIM B Kypce + pe3ylbTaThl HTOTOBOTO TECTUPOBaHMUs), pa3aenéunas Ha 2. K

MOJIyYUEHHOMY pe3yJIbTaTy IpUOaBISIOTCS OOHYCHBIE OAJUIBI.

Bun ) DopMBbI TEKYLLET0
N HanmeHnoBaHnue TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 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
CTaTUCTHKA MaTeMaTHIecKast
CTaTUCTHKA".
Tecr Hrorosoe TectupoBanue uepe3 LT 3 2 100 - TectupoBanue
ImA [TpomexyTounas aTrectamnus (d3K3aMeH 3 0,25 -
110 HAKOIUTEJIbHOMY PEUTHUHTY)
Kontpons | KoHTponb 35,65 Bompocs k sx3ameny
NoNo 1-74
bb BonycHble Ganel (3a yuactue B 20
KOH(EpeHIMSIX, OJTUMITHAIAX )
Hroro: 216 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOIYJIBHOTO OO0y4yeHus (colep:kaHue Yy4deOHOro
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IEJSX €r0 MaKCHMAIBHOTO YCBOCHHSI, COIMPOBOMXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICT0 OO0ydeHUs (MIPOBEJACHUE JICKIUH, MPAKTHUCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH (MIPUMEHECHHUE YYEOHBIX SJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

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 nucuumiinHbsl "Beicias matemaruka 3", JKenaTeabHO oCcTaBiATh B paOOYMX KOHCIIEKTaX
1oJIsl, Ha KOTOPBIX JeNaTh IMOMETKH, MNOJUYEPKUBAIOIIME OCOOYI0 Ba)XXHOCTh TE€X WM HWHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHass paboTa CTYJEHTOB SIBJISI€TCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 33aJaHUI0O U IpH
METOAMYECKOM PYKOBOJCTBE IIPENOIaBaTeNs, HO 0€3 €ro HEMOCPEICTBEHHOIO Y4acTHs.

B npomnecce camocrosiTenbHON paboThl CTYJIEHT MPUOOpPETaeT HABBIKUM CaMOOpPraHMU3alluy,
CaMOKOHTPOJIS, CAMOYIPABIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUThb KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JTUTEPATYPY, 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)/Abl OTalm pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJIOKEHUM M3ydaeMoro Kypca. EClii CTyIeHT BUAMT HECKOJIBKO ITyTEH PEILLEHHUS,
TO OH JIOJDKEH CPaBHUTh WX M BbIOpaTh caMblii palMOHAJIbHBIN. Pemienue 3agau ¥ mpumepoB
clefyeT u3Jarath MOApPOOHO, BBIYMCIEHUS pacnojaraTb B CTPOTOM HOpsAKe, OTAeNss
BCIIOMOTaTeJIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10yueHHBIN OTBET clieyeT IpOBEPATh CIIOCOOaMH,
BBITCKAIOIIMMU M3 CyIIEeCTBa JaHHOM 3anaudd. PemieHue 3amay OmpenenéHHOro THUIA HYKHO
MPOJOJKATH 10 MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO W3YYEHUS 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 IaJKETOB.

[Ipy moaroroBke K MTOrOBOMY TECTHPOBAHHIO CTYAEHT JOJDKEH ITOBTOPHO H3Y4YUTh
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYKO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEUIEHUS OCHOBHBIX 3aJa4, PEIIEHHBIX CAaMOCTOSATEIIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECEHHBIEC HA 3a4€T.



7. OueHo4HbIE cpe

7.1. IIacopT OLIeHOYHBIX CPEACTB

ICTBA

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

3 OIIK-4: TIK-1 ) KontponbHas padota 1 o reme )
Juddepennnansapie ypaBHEHHS

3 OITK-4: TTK-1 ISOHTpOJ'IBHaSI pabora 2 o TeM"e

OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-4; TIK-1 Kontposbnas padora 3 o reme "Pspr’”
Kontponbnas padota 4 o teme " Teopus
3 OIIK-4; IIK-1 BEPOSTHOCTEH M MaTeMaTH4ecKas
CTaTUCTUKA'
3 OIIK-4; TIK-1 Bormpocsl k sx3ameny NeNe 1-74
3 OIIK-4; TIK-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'

(Haumenosanue oYeHoUHO20 cpeocmea)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1
X2
1. xy'=y+—;
y
2. y+yctgx= cosX;
3. xy"'=y'+1,

4. y'+4y' =3-x;

2X

5. y”—4y'+4y:e—

X2

Bapmuanr 2
X2+ y?
2x*

npu Y1) =0;
2. y+y=.y-x;

3. 2y =1+y'%

1. y'=

4. y"+2y +y=2e"

1

5 y'+4y=
COS2X

Bapuanr 3
o X+Y .
X+2y




2y Yo Inx+l,

X X
3.y (y-D=2(y)",
npu Y1) =2,y'(1)=-1
4. y"-2y'+10y =sin3x;

—-X

n ! e
5 y'+2y +y=7
Bapmuanr 4
1. y'+2\P—y=o,
X X
npu y(1) = 0;
2. y’+X:x2;
X
3. yyn + y!2 — y!3;
4. y"+y' —2y=8sin2x;
e—3x
5 y'+6y +9y=—no.
X

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA
KontponbHast pabota 1 BbINOJNHSAETCS CTYAEHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(OpManuy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKUX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu onenku:
KontponbHas paboTa coaepXuT 5 3afaHui, Kak0€e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0aJII0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
3 Oayuta BRICTABISETCS CTY/ICHTY, €CIIHM 3aJJaHHEe BBITIONHEHO B 006EMe oT 60 % 10 79 %
2 Gasuia BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTABIsI€TCS CTY/ACHTY, €CIIH 33JaHKE BbINOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJabHas padora 2 mo reme ""OnepanuoHunie ucuucaenus"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
Bapuanr 1.

1. Haiitu n3o0paxkeHne opuruHaia, 3alaHHoro rpagukom
A

2.Haittn vactHOe pemieHue Aud.ypaBHEHHS, YIOBJICTBOPSIOIICE 3aJaHHBIM HaYaJIbHBIM
YCIOBUSAM

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




2) x"+9x=cos3t, x(0)=1x(0)=0
3. Haiitn yactHOe pelieHue cUCTeMbl IHQ.ypaBHEHHH, YIOBIETBOPSAIONIEE 3aJaHHBIM
HA4aJIbHBIM YCIOBUSAM

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

X'=X-y
2 , 0)=1y0)=0
I RARCORNO

Bapuanr 2
1. Haiitn n3o0paxxeHne opuruHaia, 3alaHHoro rpagukoM

v

2.Haiitn dwactHOe pemieHue aud.ypaBHCHHS, YIOBJICTBOPSIONICE 3aJaHHBIM HAYaIbHBIM
YCJI0BUSAM

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

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

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

{X':X_y x(0)=1,y(0)=0
1)

Y =X+y+2
X'—4x+y=0
, 0)=0,y0)=1
y oo H01=0x0
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. Haiitu yacTHOe pemieHHe cucTeMbl AU].ypaBHEHUM, YAOBJIETBOPSIOLIEE 3aJJaHHBIM
Ha4yaJIbHBIM YCJIIOBUSIM



3X'+3x+y=0
1) y'—x+y=0

X'+7x—y=0
2) 1y’ +2x+5y=0"

x(0)=1,y(0)=1
x(0)=1,y(0)=1

Bapuanr 4
1. Haiitn n3o0paxxeHne opuruHaia, 3alaHHoro rpagukoM

v

2.Haitftn dactHOe pemieHue ud.ypaBHEHUsS, YIOBIETBOPSIONIEE 3a/laHHBIM HadaJIbHBIM
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
T X0)=0,y(0)-1
1) y'—x-2y=0
X'+y'=0
, 0)=1y(0)=1
21y ayexo XO=1Y0

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTponbHast pabota 2 BBINOJHSAETCS CTYACHTaMHU Ha MPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
M0JIb30BAaThC OyMa)KHBIMM HOCHUTENAMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIMH M NPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMH MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu oueHku:

KontponbHas paboTa coaepXuT 5 3aaHui, Kak0e 3a/laHue OlIeHUBaeTCs B 5 0aoB.

5 0ajuIoB BBICTABISIETCS CTYACHTY, €CIIH 33J]JaHNE BBITIOJIHEHO B MOJTHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHUe BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIE;

3 Oayuta BRICTABIISETCS CTYACHTY, €CJIHM 3aJaHHe BBITIOJHEHO B 006EMe oT 60 % 10 79 %

2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJ]laHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GaIoB BBICTABIISIETCS CTYJCHTY, €CIIM 3aJjaHKe BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.3. KonrpoabnHas padora 3 no treme "Psaan1’"

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsbl 3a1aHUM



Bapmuanr 1
1. UccnenoBats Ha CXOOUMOCTD

)i (3n+2) )Zw: (n+2j

2. OHpGI[eJII/ITb HHTCPBAJI CXOJAUMOCTH psaaa U UCCIICA0BATH €TI0 CXOJUMOCTDb Ha I'paHHIIaXx:

- n+1 n - n n
1)2_; “3n (x+3) ;2)2_;10 x

3. Boraucnuth npuOIMKeHHO 3HaUYeHHEe (PYHKIMIA ¢ yKa3aHHOU TouHOCThIO INX 10 0.0001

( 2
4. Beraucauts ¢ TouHocThIo 10 0,001 Je‘éx dx
0
5. Pa3noxurts B psg Oypbe Ha 3a1aHHOM UHTEpBaJie (PYHKIIUIO

f(x)=x?+2 na(-1,1)

Bapuanr 2
1. UccnenoBarh Ha CXOAUMOCTb

(- )"“ n+1 Y
Z "+ )2[271 3) ’

n+l

2. OHpe,I[CJ'II/ITb HHTCPBAJI CXOJUMOCTH pAda U UCCIICA0OBATL €TI0 CXOANMMOCTb Ha I'paHUIax:

1) Z—x 2)2( 1)"+1x

nl

3. Beruucauts HpI/I6JII/DKCHHO 3Ha4YeHHe QYHKIMIA ¢ yka3aHHOH TouHocThio  SiN16° 10 0.0001
0.1

4. Beraucnuth ¢ To9HOCTHIO 70 0,001 J-sin(IOOx2 )dx
0
5. Pa3noxuts B psg Pypbe Ha 3a1aHHOM UHTEpBaJie PYHKITUIO

—Lnpu...—r <x<0,
S(x) =

Lnpu.0<x<m,

Bapuanr 3
1. UccnenoBats Ha CXOOUMOCTH

10"2n! :
) Z Qn!) %) Z(3n+1}

2. OHpeI[eJ'II/ITb HHTCPBAJI CXOAUMOCTH psgaa U UCCICAOBATH €TI0 CXOAUMOCTDb Ha I'PaHUIIAX:
1) Z (x+2) Z)Zn'x

3. BbruucnuTh NpUOMIKEHHO 3HaveHHe (YHKIUH ¢ yKa3aHHOW TOYHOCTBIO  +/1,004 1o
0,0001

0,1 2

) 1_
4. Beruncantb ¢ TogHocThio 10 0,001 I
0

T—X
5. Paznoxurts B psn @ypwe Ha 3aganHOM HMHTepBaNe QyHKIH0 f(X)= npu 0 <x<2m

Bapmuanr 4
1. UccnenoBats Ha CXOOUMOCTD



© 1 0 nS 311
; 0 P
) ;(2n+l)h‘12(2n+1) ) ;(2n+1)”
2. OHpe,I[eJ'II/ITI) HHTEPBAJI CXOAUMOCTH psAaa U UCCIIEA0BATh €0 CXOJUMOCTDh Ha I'paHUIIAX:
< (31’1 — 2)(x - 3)" c n—1 _n—1
1 2 n—13"x"";
) ; (n+l)22”+1 );( )

3. BeruncnuTh npuOIMKEHHO 3HAaueHHe (QYHKIME ¢ ykazaHHOH Tounocthio  sin 10° mo
0.0001

1.5
dx
4. Beruucauthk ¢ TouHocThio 40 0,001 _[—
0 3\/ 27+ x 3
5. Paznoxuts B psag @ypre Ha 3aJaHHOM UHTEPBaC (PYHKITUIO

2,npu..0<x<1
f(x)= na (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(OpManyy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHH, CHpPaBOYHBIMH MaTepualaMH, ydyeOHMKaMM, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

KonTponsHas paboTa COIepKUT 5 3aJaHuil, KakJ0€ 3aJlaHie OI[CHUBAETCS B 5 0aJIOB.

5 6ayIoB BBICTABIISICTCS CTYJCHTY, €CIIM 33aJ[aHHE BBIITOJHEHO B TIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOIHEHO B 00bEMe 0T 80 % U BbILLIE;

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 BepOATHOCTEIi H MaTeMaTHYeCKAasi CTATHCTHKA"'
(naumenosanue oyeHouHo20 cpedcmea)

Tunossle npuMepsl 3a1aHul

Bapuanr 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 sauBape BA3 otrpy3mn M aBromo6umneir mapku 0101 u N aBTomobuneit mapku 0111.
[Tony4yena uH(OpMaIUsS O TOM, YTO B MYTH CJIEIOBaHUS MOBPEXKICHBI JBa aBToMoOMIs. KakoBa
BEPOSATHOCTb, YTO MOBPEKACHBI aBTOMOOMIIN Pa3HbIX MAPOK?



3. B norepee 100 OuneroB, cpeau HUX OAWH BBHIUTPHI B 50 py6., 3 Bemrpeima mo 25.,6
BeurphIiet mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekto mokymaer omun Owner. 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 OpPYJUsl COOTBETCTBEHHO BeposATHOCTH nomajnanus 0,2. /g 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
HEKOTOpoe BpeMsa T He3aBHCHMBI, a UX BEPOSTHOCTH paBHBI COOTBeTCTBeHHO P, P, P .. Haiitn

3aKOH PAacHpe/e/ICHHs, MaTeMAaTHYeCKOS OXHJIAHUE, MOJY, TUCIICPCHI0 YHUCIIa HEOTKAa3aBIIMX
snemeHToB. IlocTpouth ¢yHKIUIO pacnpenenenus. OnpeaeauTb BEPOITHOCTH TOrO, YTO
OTKa3aBIINX JIEMEHTOB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. Ilaxmaruct urpaer Tpu maptuu. Paccmorpum coObiTHs: Al — BBIUTpaATh y MPOTHBHUKA
NepByIo MapTuio; A2 — BBIUTPaTh Y MPOTUBHUKA BTOPYIO MAapTUIO; A3 — BRIUIPATh y MPOTHBHHKA
TPETHIO MAPTHIO.

Omnucatb coObITUs: B — He BeiUrpath HU oHOM napTtun; C — BBIUTPATh TOJIBKO OJHY NapTHUIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeIMrparh TOJIbKO JBe mapTuu; @ — BBIUIPATh XOTS Obl
onHy naptuio; K — BeIMrpaTh XOTs ObI 1BE MApTHH.

2. U3 50 BompocoB ctyaeHT Bolyuni 40. KakoBa BepOSATHOCTb, YTO €My JAOCTaHETCs] OUIIET C
2-Ms U3BECTHBIME Boripocamu. (B Ouiere 2 Bormpoca).

3. Urpa «CriopTi10TO» NpenycMaTpyuBaeT MOJIHbBIN BBIMTPBILI IPH OTraJbIBAaHUK 6 HOMEPOB U3
49. Onpenenutb BEPOSITHOCTD MOJTHOIO BBIMTPHILIA IIPU 3aII0JIHEHUHN OJHON KapTOUYKH.

4. Ctpenok A nopakaeT MHUILIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI C BeposITHOCThIO P1 =
0,16, crpenok B — ¢ BepositHocThio P2 = 0,5, ctpenok C — ¢ BepositHOCThIO P3 — 0,4. CTpenku ganu
3aJI11 110 MUILEHH, ¥ JIBE MyJIH MOoNajiu B 1edb. YTo BeposiTHee — nomnai cTpenok C B MUIIEHb WIIH
HeT?

5. Tlocne naUTENbHOM AKCIUTyaTallMM TEXHUYECKOTO yCTPOMCTBA MPOBEPSAETCS UCIPABHOCTD
TPeX OJHOTUIIHBIX Y3JIOB 3TOr0 yCTpoicTBa. BeposTHOCTh 00HapykuTh y3en HeucnpaBHbiM 0,4. X
— YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CryneHT cnan B ceccuto 3 sk3ameHa. PaccmMoTpum coObiTusi: Al — OTIMYHAs OLIEHKa Ha
NepBOM 7K3aMeHe; A2 — OTIMYHAsl OLEHKAa Ha BTOPOM »JK3aMmeHe; A3 — oTJinyHas OLEHKa Ha
TPETbEM DK3aMEHE.

Onucates coObITHS: B — ceccuro cmain 0e3 oTIMYHEIX OIeHOK; C — Ha OTIMYHO CIaJl TOJIBKO
OIMH 7K3aMeH; J| — Ha OTIMYHO CcAaHbl BCE 3K3aMeHbl; E — Ha OTIMYHO CIaHBl TOJIBKO JBa
sk3aMeHa; I' — Ha OTAMYHO cIaH XOTA Obl oOWH dK3aMeH, @ — Ha OTIIMYHO cHAHbl XOTS OBl JBa
IK3aMEHa.

2. Jlns OecnpensiTCTBEHHOTO TOJeTa HajJ TEppUTOpHUEl, camoJieT, MpHOIMmXKasch K Hew,
MIO0JIaeT M0 Pajiuo MapoJbHYI0 KOJOBYIO TPYIITY, COCTOSIIYIO U3 HECKOJIBKHMX TOYeK U Thpe. Haiitn
BEPOATHOCTH TOTO, YTO PATUCT, HE 3HAIOLIMI MapoIbHYIO TPYIIY, YTaJbIBaeT €€, NepeaB KaKylo-
HUOYIb TPYIITY HayraJl, €CJIHM YHCIIO KOJOBBIX 3JIEMEHTOB (TOYEK U THPE) B TpyIIe 5.

3. 3amoxk umeet 4 aucka no 10 mudp (0, 1, 2, ... 9). KakoBa BeposITHOCTh OTKPBITh Kamepy

4. B 1ByX ypHax MMEIOTCS YepHbIe U Oelble maphl; B IepBOil ypHe — 3 OenbIX, 4 YepHBIX; BO
BTOpOil — 5 Genbix, 3 yepHbiX. U3 nepBoii ypHBI Hayaady OepyT /Ba 11apa, U3 BTOPOM — OJUH HIap.



OTu Tpu 1Iapa MOMEWIAIOT B TPETbIO YpHY. M3 TpeThell ypHBI BBIHMMAIOT OAuH wmap. Haiitu
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 psAZl ¥ MHOTOYTOJIBHUK pactpeaesieHus Cy4ailHON BeJIMYUHBI 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 nuaMmeTrpa y Tpex BaiMKoB. Paccmorpum coObitus: Al — mimHa
JaMeTpa MEpPBOTr0 BaJlUKa YIOBJIETBOPSET JonyckaM; A2 — AjiuHA JuaMeTpa BTOPOrO BallMKa
YIOBIIETBOPSIET AOMycKaM; A3 — IJuHa JuaMeTpa TPEThEro BAJIMKA YJIOBIETBOPSIET TOMYCKaM.

Omnwucare coObITUsA: B — nuamerp Bcex BAJIMKOB HE YIOBIETBOPSIOT Jomyckam; C — TOJBKO Y
OJIHOTO BaJIMKa JUaMETp YJOBJIETBOpAET JomyckaMm; J| — auaMmerp TOJNBKO y JBYX BaJMKOB
yIoBJETBOpsiET AonyckaM; E — auaMmerp Bcex BaJIMKOB yIOBJIETBOPSET gonyckam; I' — nuamerp no
KpaliHel Mepe OJIHOrO BajlMKa YAOBJIETBOpsieT Aomyckam; K — nuamerp mo KpaiiHel Mepe ABYyX
BaJIMKOB YJIOBJIETBOPSET JOIMYCKaM.

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

3. Ha matu xaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposiTHOCTB, 4TO Tpu
CIIy4allHOM pPACIIOJIOKEHHUH KapTOUeK B psAl, noaydutcs cioBo «HAYKA»?

4. JlBa nmaTdMKa IOCBUIAIOT CUTHANBI B OOINMH CHTHAJ CBSI3M, NPUYEM YHCIO CUTHAJIOB
IIEPBOTO U BTOPOrO AaT4YHMKa OTHOCATCS Kak 3:2. BeposATHOCTh MONYYUTh MCKAXKEHHBIA CUTHAN OT
nepsoro natauka 0,05, ot Broporo — 0,06. KakoBa BepoSITHOCTb TOTO, YTO HayAa4dy BHIOpAHHBIN U3
o011ero KaHajla UCKaXEHHBIA CUTHAJ TOCJIaH MEPBBIM JAaTYUKOM.

5. UcnpiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAAEKHBIX 31€MEHTOB. OTKa3bl AJIEMEHTOB 3a

HEKOTOpoe BpeMs T He3aBUCHMBI, & UX BEPOSATHOCTH paBHBI COOTBETCTBEHHO P,, P,, P,. Haiitu

3aKOH pachpe/ielieHHus, MaTeMaTH4ecKoe OXXHMJaHWEe, MOJy, IUCIEPCHUI0 YHcia HEOTKa3aBIIMX
aemeHToB. [loctpouth (QyHKIUIO pacnpeneicHus, OnpenenuTh BEpPOATHOCTh TOTO, YTO
OTKa3aBILUX JIeMEHTOB OyneT He 6bonee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 4 BBINOJHAETCA CTYACHTAMH Ha MPAaKTUYeCKOM 3aHATHM 17, Ha
BBIMIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMH, YydyeOHUKaMHu, Y4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurtepum oueHku:

KonrtpomnbHas pabota cogepXuT 5 3aaHuii, Kaka0€e 3a/laHue OIIeHUBaeTCs B 5 0aIoB.

5 0aJI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/laHUE BBIIOJIHEHO B TIOJHOM 00BEME;

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

3 Oayuta BRICTABIISETCS CTYACHTY, €CJIH 3a/IaHHUe BBITIOJIHEHO B 006EMe oT 60 % 10 79 %

2 Gajuia BBICTABIISAETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOIHEHO B 00BEMe oT 40 % 10 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJ]laHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GaIoB BBICTABIISIETCS CTYJCHTY, €CIIM 3aJ]aHKe BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHUE

(naumenosanue oyeHouHo20 cpeocmsa)




TunoBble npuMepsbI 3aJaHNI

Monayasb 9. Inddepenunaibubie ypaBHeHUs
1. Oo6miee pemrenne auddepeHnnanILHoro ypaBaenus Xy'—y =0 uMeeT BUa
o y’+x*=c’
®y=~Cx

o y=x*+C

o y=Ce*

2. O6wee pemrerne quddepernnansHoro ypasHenus 3+ Y2 + yy'v1—x* =0 umeer Buz
o y=x*+C

1 1
o —+—=C

Xy

y=tglx+C)—x

©® arcsinx = —\/3+y?+C

3. Ob6muree pemenue nuddepenuanbHoro ypaaeHus Yy'+X =0 umeer Buj

(@]

o y==Cx
H _ 2
o arcsinx=—/3+y" +C
© y*+x*=C*
o y=C(x*-1)

4. Ob6muree pemenue nuddepermanbaoro ypaHeHus y'—2X =0 umeer Buj
® y=x"+C

o y=C(x*-1)
-1

o y=Ce*
o —+—=C

Xy
5. O6iee pemenune quddepenipaapbHoro ypasaerus X+ Xy + Y'(y +Xxy) =0 umeer Bua
o 1—FE:C

Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mCx+1Dy+1)

6. OGmee pemenue qudepenumansHoro ypaaenus (X° —1)y'—2xy = 0 umeer Bun
o y=tgx+C)—x
® y=C(x*-1)



4

o y=Ce*

o 1+1=C
Xy

7. O6mee pemenne quddepeHIHaIbHOr0 ypaBHeHus X y'+Y = 0 nMeer BHI
-1

O] y=Ce72

o arcsinx=—/3+y? +C

o X+y=InC(x+1(y+12)
o y=C(x*-1)

Moayas 10. OnepanuoHHble HCHHCIEHUS

1.Haiitu nzo0pakeHue 11 opuruHana f (t) =a' npu t)0 .
1
p—Ina
1

Ina
1

—a
1

+

p+Ina

2. Haiiti m3o6paenne s opurnsana f (t) =sin’t npu t)0.

3. Haiitn m3o6paxenme | (t) =e'cos’t nput)0

= p?—-2p+3
E(p)=
« F(p) (p—l)(p2 —2p+5)
= p’-2p

F(p): (

p-1)p?-2p+5)
=/ \_p°-2p+3
F(p)- p?-2p+5



= p?+2p+3
F =
(p) (p +1)(p2 —2p+5)

. = p+9
4 HaiiTi opuruHan 1o usodpaxenuio F ( p) =

Cpi+2p+17
+ f(t)=e" cos4t + 2e " sin 4t

5. Haiitu opurusai no u300pakeHUI0 E(p) = #
p°+4p+25

+ f(t)= %e” sin +/21t

f(t)= 2o sin /20t

J29
f(t)= %e‘m sin +/21t + e cos, /21t

f(t)= %e2t cos+/21t

6. Haiitu opurunan no u300paxeHuto E( p) =

p?(p-1)
¢ f(t)=e'-t-1

f(t)=e'—2t-2
7.Haiitn nzobpaxenue pemeHus AuQpepeHInaIbHOro ypaBHEHUI IPU TaHHBIX HayaJlbHbBIX
yenosusix Y — Y —6Yy =2, y(O) =1, y’(O) =0

2
= —p+2
+F@Fp&“$i@

= ?-2p+3
F(p):(|o—li)(|02£)2|0+5)

— p°—p+2
F(p)=

(p) p(p?+p-6)
= p’—p+2
I: =




8.Haiitu m3zobpaxenue pemienust AupepeHunaibHOro ypaBHeHUsI IPU TaHHBIX HayallbHbBIX

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

; E(|0)=_Iog'f)—:12
E(|0)=p§—+'01
‘(p):‘pi’—jf
E(p):ﬁ

Moayas 11. Paasl

3

. It &
1. K kakomy TUIy OTHOCHTCS JaHHBINA P — + Z— —

1 .
(1—(-1)")cosnx +—(=1)"*sin nx
n=1 n
O 3HAKONEPEMEHHBIN psJ
O 3HAKONOJIOXKUTEJIbHBIN Psiji
O (YHKIMOHATBHBIN PSIT
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. Tloms3ysch HEOOXOMMBIM IPH3HAKOM CXOAMMOCTH OTBETHTE Ha BOTIPOC O CXOAMMOCTH MIIH
o0
n
PACXOIMMOCTH psija Y ——
=n+2
® P PaCXOTUTCS;
O PSII CXOIUTCS;
O BOIPOC O CXOXMMOCTH OCTACTCS OTKPBITBIM;

) 3n—1
4. HCCHCHOB&TB Ha CXOAUMOCTH pﬂI[ <
nzzll 2" (2n-1)

©® psan pacxoauTcs
O PAI CXOAUTCH
O BOIIPOC O CXOJAUMOCTH OCTA€TCsS OTKPBITHIM

Monayasb 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 Myapa-Jlamnaca

10. HpOI/I3BOI[I/ITC$I N HE3aBUCHUMBIX I/ICHBITaHI/II\/’I, B KOTOPBIX BEPOATHOCTb HACTYIIJICHHUA

@)
@)

coObITHsI A paBHa p. BeposiTHOCTH TOro, yTO COOBITHE A HACTYIUT M pa3
BBIUHCIIAECTCS 110 hopmyie 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 00pasyroT IBy3Ha4YHOE 4Kciio, MeHbIee 30. C yueTom 3Toro oH Habupaet Hayraa 2 upsl.
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 A OTPULIATENBHBIX CITYYaliHBIX BETUUYNH

C) BepHa TONBKO JJIsl OJMOKUTEIBHBIX CITYyYalHBIX BETUYMH X
D) BepHa

12. lana BeiOOpka o0bema N: X1, X2, ..., Xn . ECIIM KaXIbIil 2JIEMEHT BEIOOPKH yBEIIUYUTH 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 BEIOOPOYHAS TUCTIEPCHST HE U3MEHUTCS
D) Bo3pacreT B 25 pa3, a BHIOOpOUHas gucrepcus S 2yBenudurces B 5 pa3

13. ABromammHa mnpunuia u3 MuHcka B MoruneB co ckopoctbio 40 KM/4 M cpasy ke

noBepHyJa o0parHo. CKoOpocTh ee Ha o0paTtHOM IyTH Oblia Ha 20 kM Oosbmie. CpeaHsisi CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/4 C) 60 xkm/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)

o0

B) 1(x)= [ F(tt ) f(x)= [F(

15. I[J'ISI 2-x HOPMAJIbHBIX HE3aBHUCHMBIX BCIIMYWH C OAVMHAKOBBIMH AUCICPCUAMU ITOJTYUCHBI

BEIGOPKH 00BeMa Ny =42 1 Ny=20 ¢ TakuMu XapakTepuctukamu: X =64, S 2 =16, Y =59, S, 2

= 25. Ilpu ypoBHe 3Haunmoctu o = 0,05 mpoBepsieTcs THIIOTE3a O PABEHCTBE FEHEPAIbHBIX CPEIHUX
Ux = Wy (KOHKypHUpYIOLIas TUIOoTe3a Lx |Ly). ONbITHOE 3HaAUYE€HUE CTATUCTUKH T, MPUMEHSIEeMOM ISt
nposepku runoresbl Ho, paBHo 4,17. I'nnote3za Mx= My

A) He mpoxoauT

B) HyxHbI Tabnu1b! pactipenenenust CTbloeHTa

C) mpoxoaut

D) Hy>HBI JOTIOJHUTEIbHBIE OTIBITHI

16. CnyuaitHass BenmuumHa X pacmpeneneHa paBHomMepHo Ha otpeske [0, 1]. CaywaitHas
BennunHa Y = X + 2 Oyaer uMerh

A) paBHOMepHOe pacnpenenenue Ha otpeske [0, 3]
B) paBHOMepHOe pacnpesnenenue Ha oTpeske [2, 3]



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

17. CnyudaiiHas BeJIM4MHA pacrpezerneHa paBHomepHo Ha otpeske [0, 5]. P1 — BepossTHOCTS,
4TO CIly4ailHO OpOIleHHAs TOo4Yka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTH, 4TO CIAy4ailHO
OpoleHHas TOYKa MomaaeT Ha oTpe3okK [3, 4]. Toraa MOXKHO yTBEPKIaTh, YTO

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

B) P2>P1 D) P1>P2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HroroBoe TectupoBaHue mo aucuuiuinHe "Bpicmas matemaruka 3" BBICTABISETCS B
pacnrcanuu Ha 20 Hemene U mpoxomuT yepe3 LleHTp TecTupoBaHHS B KOMITBIOTEPHOM Kilacce
obmero goctyna. Ha Tect orBoaurcs 2 wyaca. Ilpum BBIOMTHEHMHM TecTa CTYAEHTHI MOTYT
MOJIb30BATHCS TOJIBKO KaJIbKYJISTOpaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BAHHE KaKUX-JIHOO
CHPAaBOYHBIX MAaTEPUAIOB, KOHCIIEKTOB JIEKIIMH M MPAKTUYECKUX 3aHATUH, MOOUIIBHBIX YCTPOMCTB,
raJIKETOoB. .

Kpurepum oneHku:

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

10 GannoB cTaBUTCA 3a 3a/1aHUE, €CITU CTYACHT Ha BOMPOC 33/1aHUs OTBETHII IIPABUIIBHO;
0 GayuToB cTaBUTCH 3a 3a/laHKE, €CITU CTYJICHT Ha BOIIPOC 3a/IaHUS OTBETHII HEMIPABUIIHLHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Borpochbl K IPOMeKYTOYHOH aTTeCTANNH

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nuddepenimansasiMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIbHBIMU YCIOBHSIMU JUIsl tuddepennmanbHoro ypasuenus. [lpumep

UTo Ha3bIBAIOT OOIIMM penieHueM s JudepeHnanbHOro ypaBHeHus (n-0ro mopsijaka)

Teopema Komm o cymectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiiKa ¥ METOIbI OTHICKAHHS UX PEUICHHUS:

Juddepernnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOMIME MOHMWKEHUE MopsaKa 1-oro
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIINE TMOHMKEHUE TMOPSAIKA 2-0T0
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

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

10

JIuneitnble opHOponaHble AuddepeHnanbHble YpaBHEHUS N-O0ro MOpsijiKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue JNTUHEWHON 3aBUCUMOCTH (YHKIUN. YCIOBHUS JWHEHHOW 3aBHCHUMOCTH H
ITHEHHOW He3aBUCUMOCTH IBYX ()YHKITHIA.

13

Omnpenenurens BpoHCKOro 1 ero cBOMCTBa.

14

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

15

CrpykTypa oOIIEro pemieHus JTUHEWHBIX OJHOPOJHBIX JH(QepeHInanbHbIX YpaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYecKkoe ypaBHEHHWE I JIMHEWHBIX OJHOPOAHBIX AU depeHIInaTbHbIX
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bupn oOmiero pemieHust JUHEHHBIX OJHOPOIHBIX AHU((EpeHInaNbHBIX ypaBHEHHUS BTOPOIO
MOps/IKa C OCTOSTHHBIMU K03 QUIIMeHTaMu JUIs CIydaeB, KOTJla KOPHU XapaKTepUCTHUUECKOTO
YpaBHEHMsI e CTBUTENIbHBIE PA3JINYHbIE YHCIIA.

18

Bun obmiero pemieHus JUHEHHBIX OJHOPOAHBIX AU(PQEpEeHLNaTIbHBIX YPaBHEHUSI BTOPOTIO
Mopsiika C HOCTOSHHBIMU KO3 GUIIMEHTaMH JJIs CIIydaeB, KOTrjqa KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI JEHCTBUTEIBHBIE OJJMHAKOBBIC YUCIIA.

19

Bun obmiero pemeHus JUHEHHBIX OJHOPOAHBIX AU (dEepeHIINaTbHBIX YpaBHEHUS BTOPOTO
Mopsika C MOCTOSHHBIMU KO3 (GUIIMEHTaMH JJIsl CIy4aeB, KOr/la KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

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

21

Ctpyktypa oOlIero pemeHus JUHEWHbIX HEOJHOPOIHBIX NH((epeHInalIbHbIX ypaBHEHHUS N-
Oro Mnopsijika.

22

MeTo/ BapuaIuu MPOU3BOIBHBIX MOCTOSIHHBIX JUTsI OTHICKAHUSI YACTHOTO PEIICHUS JTMHEHHOTO
HEOTHOPOTHOTO MU (D PEpEeHITNATBHOTO YPaBHEHUSI BTOPOTO MOPSIIKA.

23

IIpaBast yacth cnienmansHoro Buga JIH/IY 2-oro nmopska ¢ mocTOsTHHBIMH KO PHUIIMEHTAMHU.




24

Mertoa HeonpeaeIeHHBIX KO (PHUITMEHTOB I OTHICKAHUSI YaCTHOTO PEIICHUST HEOHOPOIHOTO
muHeHOTO  Mu((EepeHIMaTBFHOTO  YpaBHEHHMSI BTOPOTO MOpSAKAa C TPaBOH  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuia opuruHaIoB U N300pAKECHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparioHHBIIH METOJT peIIeHUs TUHEHHBIX MU (epeHITNATBHBIX YPAaBHEHHH U UX CHCTEM

32

Uto Takoe umucnoBoil psa. I[lpumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psn HasbIBaeTcs
CXOJIAIIMMCS, KAKOM pacxoAsimmcs. beckoHeuHasi reoMeTpruyecKasi Mporpeccus U ee cymma

33

HeoOxonnMblil IpU3HAK CXOAMMOCTH YMCIOBOrO psna. Kak ero MoXHO HMCHOIb30BaTh IJis
MCCIIEOBAHMSI CXOIUMOCTH psifa

34

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

35

BHakouepenyromuecs psaael. Teopema JleiiOHHUIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PpAAbL. HOCT&TO‘IHLIC INpU3HAKKU CXOJHUMOCTH. AOcontoTHasg u YyCJIOBHAA
CXOAUMOCTB

37

CTerneHHOM PAa. I/IHTepBaJ'I CXOAUMOCTH CTCIICHHOI'O psiad, paanyC CXOAUMOCTH, KaK €TI0 HaWTH

38

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

39

licnonp30BaHuWe pSIOB AN BBIUMCICHMA NPUOMMKEHHBIX 3HAYEHUN  QyHKOMA U
OTpPEIETICHHBIX HHTETPAJIOB C 33JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuit pan. Koaddunuentsr Oypoe, psin Oypoe ans GyHKIUM ¢ nepruogom 2 n

41

Paznoxxenne B pag Dypbe YETHBIX U HEYETHBIX NEPHOAMYECKUX QYHKINUN

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE  OTHICKAHUS NPUOIMKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y cnoBue cxoquMocTH psiia Dypbe K QYHKIUU, JUISI KOTOPOUM OH 3aIKCcaH

47

Koadduuments Dypre, psg Pypbe A GyHkuuit ¢ nepuogom T

48

Paznoxenue B psg Pypbe HENEpUoInIecKux pyHKIui

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIibl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTHe. [lpumep. Kakue coObITHS Ha3bIBalOT CllydallHBIMH,
T0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coOBITHS Ha3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpI/IMCp

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMHU. HpI/IMCp

55

Uto Takoe moHas rpyiia coOwITHi. UTO Takoe QJICMCHTAPHBIC NCXOAbl UCITLITAHUS. HpI/IMCp

56

UTo Takoe OTHOCUTENIbHAsh 4acTOTa COOBITHS, B YEM 3aKIIFOYAETCsl CBOMCTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONpPEIETICHNE BEPOSITHOCTH COOBITHS

57

Knaccuueckoe ormpenenaeHre BeposTHOCTH coObiTuss. [lpumep. CBoiicTBa BEpOSTHOCTH
COOBITHUS

58

Y cioBHas BCPOATHOCTD. BCI)O}ITHOCTB MMPOU3BCACHUA COOBITHIA. BCI)O}ITHOCTB MMPOU3BCACHU

He3aBUCHUMBIX coObITHil. [Tpumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHA.
[ 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 CHy’-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IeCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKHOHGHI/IG). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yaiHOM BETUYMHBI

66

DyHKIUS pacipeesieHus] BeposTHOCTeH F(X) 1 IIIOTHOCTh pacnpenenenus BeposTHocTell f(x)
HETPEPHIBHOW CIIy4ailHOM BEJIMUMHBI, X CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaWTH BEpPOATHOCTb IONAJAHMUS CIIY4alHOW BEIWYUHBI B 3aJaHHBIA WHTEpBaJ, €CIU
M3BECTHA IUIOTHOCTH pacnpeseneHus BepostHocTed f(x). UTo reomeTpuyecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CJy4allHas BEJIUYMHA C HOPMAaJbHBIM 3aKOHOM
pactpeiesieHus] TPUMET 3HAUCHUE MCHBIIIC 33JJAHHOTO X1; OOJIBIIIE 3aIAaHHOTO X2; HA MHTEPBAJIC
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

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

72

Kakxne OLICHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBuseTcs HeCMCHleHHOﬁ
OHGHKOﬁ MaT.OKHUJJaHusd, JUCIICPCHUU U KaK UX BBIYUCIIUTD 11O BI)I60p0‘~IHI)IM JaHHBbIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEJIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppensronHou. [Ipumep Ha rpadukax paccenBaHus

74

I[OBepI/ITCJII)HI)II\/JI HHTCPBAJI 1JIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JUCIICPCUN.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

3 HAKOIIUTEILHOM puOaBIAIOTCS OOHYCHBIE OAJIBI.
y

Crynent HaOpan 80 u 6onee
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma Gamios 1o
BCEM Y4€OHBIM MEPOIPUATHUSM,
COTITUIHOY 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
dbopmye: (Cymma 6anioB 1o
BCEM yUEOHBIM MEPOIPUITHSIM,
MPEeIyCMOTPEHHBIM B Kypce +
PpE3yJIbTaThl UTOTOBOI'O
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nosryueHHOMY pe3ysbTary

«XOpOILIOY»




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

pUOABIISIIOTCS OOHYCHBIE OAJIITBI.

«YIOBJIETBOPUTEIILHO»

Crynent Habpain ot 40 10 59
0aJI0B, PACCYMTAHHBIX I10
dopmyite: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOIPUATHUSIM,
NPEaYyCMOTPEHHBIM B Kypce +
Pe3yNIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3iesiEHHAS HA
2. K nonydyeHHOMY pe3yJbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.

«HEYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan meHee 40
0aJIJIOB, paCCUYNTAHHBIX 110
dopmyne: (Cymma 6annoB 1o
BCEM Y4EOHBIM MEPOIPUSATHSIM,
IPeAyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS ), Pa3JICIEHHAs 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,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
HaumenoBanmne 9bC

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.
P>xeBckuii. - 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

OBC
“ZNANIUM.COM”

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

Marematuka : yue6. nocobue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspea O.M.,
Kypb6enko JI.H.,

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
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
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3arsaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua ouoamorexe /
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTs! : yueOHOE HocoOue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOIMoTeYHas
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®uwmnoBa E.E., CepreeBa | Martemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. O®ununosa, [.B. Cepreena, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycora B. U., EpmakoBa | Beiciras matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 ObC
I'. M., Muxanesa M. M. [u | nmocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HH(GOPMANMOHHBIX CHPABOYHBIX
cucTemM

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

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHUE PALMOHAIBHBIX JpOOei, BBeIEHNE B MAaTEMAaTHUYECKH aHaIU3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

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

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHust

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJEHHSA
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB 151 IPOBeIeHU

n/n | MPaKkTHYeCKHX U Ja00paTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas ayautopuss ans  npoBeaeHus | CTOIbl YYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JIGKIMOHHOTO  THMA.  Y4deOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJ
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHid, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETNOAaBaTeNbCKUA, JOCKa ayIuTOpHAs
{ | KYPCOBOTO  MPOCKTHPOBAHHS (BbINIOJIHEHUS | (MeJoBas)

KYpCOBBbIX paboT). YueOHas ayautopus is
MIPOBE/ICHUS TPYMIOBBIX U WUHAWBUIYAIBHBIX
KOHCYNbTAllMi. Y4eOHass ayauTopust mJis
IIPOBE/ICHUS 3aHATHH TEKYyIIero KOHTPOJsS U
npomexyrounoil arrecrarmu (I'-440).

VYuebnas aymutopuss ans  npoBeaeHus | Ctomsl YUYEHUYECKHE, CTYJbs
3aHATUA  JIGKIMOHHOTO  TUMA. Y4eOHas | ydeHHUecKHe, JIOCKa ayAUuTOpHAas
ayauTopusi  JUId  TIPOBEACHHUS  3aHATHH | (MesoBast)

CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
o | KYPCOBOTO  MpPOEKTUPOBAHHS (BBITIOJIHEHUS
KYpCOBBbIX pa0oT). YueOHas ayautopus Jis
IIPOBEJIEHUS TPYIIOBBIX M MHIMBUIYAIbHBIX
KOHCyJbTalMil. VYueOHas ayautopus JUis
IIPOBEJIEHUS 3aHATUH TEKYLIET0 KOHTPOJI U
npomexyrouHoil arrecrarmu (I'-409).



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/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000PYA0BAHMA

[Tomerienne i CaMOCTOSITEIbHOU PabOThI
cryaentos (I'-401)

Croubl YYEHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BbIXOmOM B ceThb
WNutepner




