MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.5.06.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricinasg maremaTuka 3

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00SCIICUeHNE MAIMHOCTPOUTEIBHBIX TIPOM3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

®opma o0yuenust: ounasi ¢ npumeHenuem JJOT
I'on Habopa: 2020
O6mas Tpynoemkocts: 6 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 3

dopMa KOHTPOJISL | DK3aMEH HTroro
Bun 3ansiTuit
Jlexun 34 34
JlaGopaTopHble
[TpakTHueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 68,35 68,35
CamocrosiTenpHast paboTa 112 112
Kontpoinb 35,65 35,65
Hroro 216 216




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JolleHT, K.1.H. Komnrenesa H.H.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HarpaBjeHus moaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 0OecIieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILVIMHBI 10 «31» aBrycra 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 kadgenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokou 3acenanust Ne 2 ot «12» centsiops 2019 r.).



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

reoMeTpun, AUPQepeHInaIbHOro U
MHTETPAJIBHOTO UCUUCIICHHUS

3. MeTtoas! MOJICIIUPOBAHUS u
IIPOrHO3MPOBAHUS

Ymersn:

1. PemaTe THUNOBBIE MAaTeMaTHYECKHUE
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 MOJTy4YEHHOTO
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 MaTeMaTU4eCKOro
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 BHUJIOB
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
MOJENed 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

reoMeTpud, auddepeHIuaIbHOT0 |
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

THUIIOBBIC

Baagern:

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

pe3yibTara
2. Crnocobamu pa3paboTKu
MaTE€MaTHYECKUX MOJEIEH;

3. Hasbikamu PUMEHEHUS
COBPEMEHHOTO MaTeMaTHIECKOTO
MHCTPYMEHTAPHSI s 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 paBHEHHSI B TOJTHBIX
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 OnepannoHHBIN METOJ] PELIEHUS] CHCTEM 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 psoB. IHTEpBa 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

Jlek 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, OTICPALUH 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
XapaKTEPUCTUKH CIYyYaWHBIX 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
Monyinb 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, JJOBEPUTEIbHBIN 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

Jucuumimna "Beiciias matemartuka 1" peanusyeTcss ¢ NPHUMEHEHUEM JIUMCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMAaTPUBAET BIOJIHEHHE MPAKTHYECKUX 3aJaHUN
0 TeMaM Kypca, HpOBEpsAEMbIX IpenojaBaTeneM B cucteme «PocaucranT», H3ydeHue
TEOPETUYECKOr0 MaTepualia, 00pa3lloB PEIICHHUS NMPAKTHUYECKUX 3a/JaHUM, BBHIIOJHEHUE 3aJaHHUN
JUIs CAMOKOHTPOJISL.

6. Meroauveckue yKa3aHUs M0 OCBOEHUIO JUCHMILIMHbBI

OcCHOBY TEOpEeTHYECKOr0 OOYYEeHHS CTYACHTOB COCTABJISIIOT JICKIIMH, B XO0J€ KOTOpOM
MpernoaaBaTelb N3JiaraeT OCHOBHbBIE, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIE C HEM
TEOPETHYECKUE M MPAKTHUUECKHE MPOOJEeMBI, TaéT PEKOMEHAAIMHU JIJI MPAKTUYECKOTO 3aHATUS U
yKa3aHusl JUIsl BBIMIOJHEHUSI CAMOCTOSITEIbHON pabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". JXKenareabHo oCTaBiATh B pabo4YnX KOHCIEKTaX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBIMNOJIHSAETCS IO 33JaHUI0 W TPU METOJAUYECKOM PYKOBOJCTBE
IperoaaBaresis, Ho 0€3 ero HeImoCPEICTBEHHOTO YIaCTHsl.

B mpouiecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHMU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM YUEOHOM
EITEIbHOCTH.

B xoxe moaroToBKM K MPaKTUYECKUM 3aHATUSIM CIEAYET M3YYUTh KOHCIEKTHI JICKIUH, U
PEKOMEHIOBAaHHYIO JTUTEPATYPY, YU€CTh PEKOMEHJAIH MPENO1aBaTENs.

Ha npakTudeckux 3aHATHSAX CTYAEHTHI PENIAIOT 3a/1auy MOJ] PyKOBOJICTBOM MPEIO1aBaTeIIsl.
[TpakTHyeckue 3aHATHS TOCBAILIEHBl H3YyUEHUIO Hanboyiee BaKHBIX U CJIOXKHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PEllaTh 3aJaud Ha MPOUICHHBIN
Marepuan. [lpu pemeHun 3amad HY)XKHO OOOCHOBAaTh KaXKIBIM OTall peUIeHUs, HCXOAs U3
TEOPETHUECKHUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciii CTyIeHT BUIAMT HECKOJIBKO ITyTEH pelIeHus,
TO OH JIOJDKEH CPaBHUTh MX W BBIOpATh CaMblii palMOHANbHBIA. PeleHue 3amady u mpuMeEpoB
clenyeT u3Naratb MOoApoOHO, BBIYMCIEHUS paclojiaraTh B CTPOTOM  TOPSIKE, OTAETSS
BCIIOMOTaTEJIbHBIE BHIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CeAyeT MPOBEPSITH CIIOCOOAMH,
BBITEKAIONIMMHU M3 CyIllecTBa JaHHOM 3adaud. PemieHune 3amay oOmpenenéHHOro THUMA HYXHO
MIPOJIOJDKATH /IO MPUOOpPETEeHUsI TBEP/IBIX HABBIKOB B PEIICHUMU.

Bo BpeMs wu3ydeHHs MOIyNsl CTYIAEHTHl CAMOCTOATENBHO BBINOJHAIOT IPOBEPSIEMOE
3amanne. llpoBepsieMoe 3amaHue JOHKHO OBITh BBHIMIOJIHEHO aKKypaTHO, IMOCJIEI0BATEIbHO,
000CHOBaHUE PEIIECHUS M OTBET 0053aTeIbHBI B KaXKJIOM 3aJaHHH.

Ha sx3ameHe BBISICHSETCS, TIPEXKIE BCErO, OTYETIIMBOEC YCBOCHHE BCEX TEOPETHUYECKUX U
MPaKTUYECKUX BOIMPOCOB MPOrpaMMbl U yYMEHHE NPUMEHSTH IMOJTYYEHHBIE 3HAHUS K PELICHUIO
MpaKTUYECKNX 3amad. [Ipw MOAroTOBKE K DJK3aMEHy CTYACHT JO/DKEH IOBTOPHO W3Y4YUTh
KOHCIIEKThl JIEKUMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIONMOJHHUTEIBHYIO JIUTEPATYPY,
MPOCMOTPETh PEIIEHUsT OCHOBHBIX 3aJad, PEMIEHHBIX CaMOCTOSITEIPHO M Ha MPAKTHYECKUX
3aHATHUSAX, @ TAKXKE COCTABUTh MUChbMEHHBIE OTBETHI HA BCE BOIPOCHI, BLIHECEHHBIE HA HK3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-4: TIK-1 "HpOBep}IeMOC 3aganue 1 no TeMe"
Juddepennnansapie ypaBHEHHS
3 OITK-4: TTK-1 HPOBep}IeMOC 3a7aHue 2 1o Tel\l/'le
OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-4; TIK-1 [Tposepsiemoe 3ananue 3 mo Teme "Psapr”
ITposepsiemoe 3ananue 4 1o reme "
3 OIIK-4; IIK-1 Teopust BepoATHOCTEN U MaTeMaTH4yecKas
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 TEKYIIEro KOHTPOJIsA

7.2.1. lIpoBepsiemoe 3ananue 1 no teme "/Inddepenuuanbuble ypapHenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBbie MpuMepPHI 3aaHUH
3amaua 1.
Jlano nuddepeHanbHOe ypaBHEHHE IIEPBOrO TMOPsSAKAa W €ro HadalbHbIC YCIIOBUS.
Haiinute ob1ee perneHre SToro ypaBHCHHS U OTIPEACIIUTE YaCTHOE PEIICHUE.

Howmep n _—
BapuanTa F(x,y,y)=0 HauaibHoe ycioBue
1 x-y' -3y =x'e"; Yo=6€, X, =1
2 y'-cosx+ysinx=1; Yo =2, X, =0.
, Yy sinx
3 +==—; =1, x, =7,.
y » ” Yo 0 2
4 y’—X=—2Inx; Yo =1, X0=”2-
X
5 Xy’+2y:%; yozl, X0:3
6 y' — yCOS X =—CO0S X; Yo =3, X, =0.
7 y' +2xy =6 sinx; Yo =1, X, =0.
8 X’y +xy +1=0; Yo =2, X, =1.
, 1
9 y' -y tgx=——; Yo =5, X, =1.
COS X
2y 3 1
=2 —(x+1); ==, X, =1
10 Y- (x+1) Yo=7 %o




Bi}i{h;g;a F(x,y,y)=0 HauansHoe yciaoBue
11 y'—(y+1)(x+1)=0; Y, =0, x, =0.
12 J1-x2y' —y=0; Yo =1, X, =0.
13 y'sin? x—y—1=0; Yo =0, X, =7/.
14 y'sin? x—y=0; Yo=1 % =7.
15 y'cos® x—(y +1)=0; Yo =0, X, =0.
16 2xyy' —1=0; Yo =0, X, =1.
17 y'xsiny =1, yozﬂz, X, =1.
18 xy' —1-y*=0; Y, =0, X, =1.
19 xy'—4/1+y =0; Yo =—1, X, =1
20 y'—ysin® xcos x =0; Y, =1, X, =0.

3anava 2.

Jano muddepeHnuansHoe ypaBHEHHE IEPBOTO MOPSIKA ¢ PA3ACIIIOMIUMUCS TIEPEMEHHBIMH
U ero HauanbHble ycioBus. Haiiaute oOlee perieHue 3TOro ypaBHEHUS U OINpeAeTuTe YacTHOE
pelIeHue.

B?p‘;“;ffra F(xY,y)=0 HauansHoe ycrosue
1 y'-yx* =0 y(0)=1
2 y-yx' =0 y(0)=1
3 y-y~/x =0 y(0)=1
4 y-yx/x =0 y(0)=1
5 y'=ycosx=0 y(0)=1
6 y'=ysin x=0 x=0y=e
7 y~(y+2(x-2)=0 y(0)=-1
8 y'—(y +1)cosx=0 x=0,y=0
9 y'—(y +1)sin x=0 x=0,y=0




Howmep

papHanTa F(x,y,y)=0 HauansHOe ycIoBue
10 y'cos’x—y=0 y(0)=1
11 1+x?)y—y=0 y(0)=1
12 V1-x?y—y =0, y(0)=1
13 y~(y+1)x+1)=0 x=0,y=0
14 y'sin? x—y—1=0 y(gjzo
15 y'sin®x—y =0 y(%jzl
16 y'cos® x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(l) -0
18 Xy?y'—2=0 y(1)=0
19 y'xcosy—-1=0 y(l):o
20 Xy'—/1-y? =0 y(1)=0

3agaua 3.
HNano nuddepeHmanpbHOe ypaBHEHHWE BTOPOTO TOPSAAKAa M €ro HadajdbHBIE YCIOBUSI.

Haiigute 06mee PECHICHUC 3TOI'0 YPABHCHUA U ONIPECACTIUTE YaCTHOC PCHICHUC.

Howmep

papmarTa F(x,y,y,y")=0 HauanbHoe ycaoBue
1 y"xInx=y’; y(e)=e-1; y'(e)=1.
2 y"” cos* X = —sin 2x; Y(7)=0; y(7)=2; y'(x)=-1
3 2xy" =" y(9)=8; y'(9)=3.
4 y”=y'|ny,; y(0)=0; y'(0)=1.
5 y'(x*+1)=2xy"; y(0)=1; y'(0)=3.
6 Y =J1-(y')’; Y(75)=3; y(7y)=1.
7 xy”:(l+2x2)y'; y(1)=e+1; y'(1)=+e.




B?p‘;“;f{‘;a F(x,y,y,y") =0 HauansHoe yci1oBue
8 y"” =sin® x; y(0)=5; y'(0)=18; y"(0)=0.
9 y'=21+Y"; y(0)=5; y'(0)=-1.
10 y"+(y")" =0; y(2)=In(2e); y'(2)=14; y'(2)=1.
11 y'ctgy+(y')* =0; y(0)=0; y'(0)=1.
12 2yy"+(y') =0; y(0)=1; y'(0)=1.
13 3yy"—(y')" =0; y(0)=y'(0)=1.
14 y'tgy+(y')* =0; ¥(0)="74; y(0)=1
15 y'tgy+(y')" =0; y(0)=0; y'(0)=1.
16 y"'=y'siny; y(0)=0; y'(0)=-1.
17 y"=2y(y')’ =0; y(0)=0; y'(0)=1.
18 y"+2(y')’tgy =0; y(0)=0; y'(0)=1.
19 y"y* —1=0; y(0)=1; y'(0)=0.
20 y'ctgy—2(y')* =0; y(0)=1; y'(0)=1.

Kparkoe onucanue u perjiaMeHT BbIIIOJIHECHHUS

[IpoBepsiemoe 3amanue 1 mo Tteme "/luddepeHuuanbHble ypaBHEHUs" BBINOIHIETCS
CTYACHTAaMH CaMOCTOSITEJIbHO M JOJDKHO OBITh CIAHO MPErNoAaBaTeNi0 Ha MPOBEPKY B CHCTEME
«Pocnucrant» 1o 3au€tHoil Hegenu. Ha ero BeimonHeHue oTBoauTCs 25 yacoB. Homepa BapuanToB
KOHTPOJIBHBIX 33/1a4 OMNpENeNsioTCd C TOMOILIbI0 Tabauibsl 1, HpuyeM HOMep BapHaHTa
KOHTPOJILHOM 3ajaud |1 HaxomuTcs Mo TepBod OykBe (amwinu CTyleHTa, HOMEp BapHaHTa
KOHTPOJILHOM 3a7aud 2 HaxXOAMTCA MO TMepBOM OyKBe HMEHHM CTyJIEHTa; HOMEp BapHaHTa
KOHTPOJIbHOM 3aj1auu 3 HaXOUTCS 10 NepBOi OyKBE OTUYECTBA CTYEHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BHINOJIHEHUH TPOBEPSIEMOTo 33JaHUs HEOOXOAWMO CTPOro MPUIECPKUBATHCS
YKa3aHHbIX HIKE TMpaBuwi. PaboThl, BbIOJHEHHbIE 0€3 COONIOACHHS HSTUX MpaBWI, HeE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepabOTKU.



1. Kaxnoe mpoBepseMoe 3aJaHHE JOKHO OBITh BBIOJHEHO B OTACIBHON TETpagul B KIETKY
CUHUMH WIN YEPHBIMUA YEPHUIIAMH.

2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCAHBI (aMUIIHS, UMS U
OTUYECTBO CTYJIEHTa, HAa3BaHHME NUCLIMIUIMHBI, HOMEP NPOBEPSIEMOIO 3aJaHus; 31ECh K€ CIEoyeT
yKa3aTh Ha3BaHME Y4eOHOro 3aBejeHUs. B KoHIe paOoTel clexyeT NHOCTaBUTh JAaTy €ro
BBITIOJIHEHMS U ITOAIINCH CTYJCHTA.

3. B pa®oTy AOKHBI ObITh BKIIOYEHBI BCE 331a4UH, YKa3aHHbIE B 3aJJaHUH, CTPOIO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hago pacronaraTth B IIOPSIAKE BO3pAacTaHUS UX HOMEPOB.

4. Ilepen pelieHueM Kax a0 3ajjauy HaJ0 IOJHOCTBIO BbINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOLIyl0 (GOPMYIHUPOBKY, TO, IEpENHChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHM, B3SITBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTe K BbIIOJHEHHIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHHio. OIBIT [IOKa3bIBAET, YTO YaIE BCETO HEYMEHME PELIUThH TY
WIN MHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYAEHT HE BBIIIOJIHUII 3TO TpeOOBaHHUE.

5. Bce 3amaHusi JODKHBI OBITH BBUIOKEHBI HA CaWT Uil TPOBEPKHU MPENOJaBaTeNieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CIM NPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJlaHUl;
- OIIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM IMPaBWIbHO BbINOJMHEHO MeHee 70 %
3aJlaHni.

7.2.2. IlpoBepsieMoe 3aganne 2 mo Teme "'OnepanoHHbie ucuncaenmns '
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

TunoBble NpUMepPsHI 3aTaAHUI
3anayva 1

1. Ucnonb3ys omnpeeneHne n300pakeHus 1 OCHOBHBIE CBOMCTBa npeoOpa3oBanust Jlamnaca,
HaliTH u300pakeHWe s 3anaHHoro opuruHanal. Vcmonb3ys omnpeneneHue H300paxeHUs U
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamaca, HailTu n300paXkeHue AJs 3a1aHHOTO OPUTHHATIA.

2. Jlns 3amaHHOTO W300paKEHHWsI HAWTH OPUTHHAN, HCIONB3Ys PpasloKeHHe ApOoOH Ha
npocTelve, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpUruHaI-u300pakKeHHe» WIH TeopeMy
pasnoxeHust u Gopmyssl Ditiepa.

N Opurunan N3006pakenue
1 2 3
1
ot .
L te (p-1)-(p-2)
] 1
2. sinat m
1
3. cosat m
.t p
4, sm; W
v I
5 e sint (p+1)p+2)
p2
t .
6. e -sin/& mm




N OpurnnHai N3obpaxkenune
1 2 3
2
ot p®+3p+4
1. e® -sin A BGFEYETQ
2
pe+1
§ o R;
5p+3
2 .
o tosin A& (p&%ﬂ+2p+#
2
p-+14
10 e (2o +9)
1
3t
11. te (p2+6p4431p2+6p+1®
12 - P2
pT+p°+1
2 5P
13. cos“ x ( 2
p +1f
p
14. sin® x (p—2fp2 1
1
15. cos(ot - ) 02(p2 1
sint 1
16. K 7-p+p?
1
17. tshat m
3 2
2p°+p +2p+2
18. e p5+2p4+2p3
2p+3
19. t2cht 0% +ap215p
6p+1
20. e3lsht p2+4p+3
2
+2
21. e*sint 0 Z) o9
: p-7
22. tsinat }Fjjzgjrg
23. e -sint 0’ sz) ~a
+1
24. t?sint p_§p2+p3
1—
25. shot P




3amaya 2
Haiitn yactHoe pemenue nud@epeHmatbHOr0 ypaBHEHUS BTOPOTO MOPSIIKA

A-x"+B-x +C-x=f(t),
YZIOBIIETBOPSAIOIIEE HAYAIBHBIM YCIIOBUSIM

x(0)=a, X(0)=2.
N A B C f(t) a B
1 2 3 4 5 6 7
1. 1 2 2 0 2 1
2. 1 -6 9 0 0 4
3. 1 -1 -6 2 1 0
4. 1 0 -9 2-t 0 1
5. 1 0 -4 4t 1 0
6. 1 0 4 2cost 0 4
1. 1 0 1 t3 + 6t 0 0
8. 1 0 1 cost +sin2t 0 0
9. 1 0 -4 4e2t 0 0
10. 1 0 9 t-2 0 0
11. 1 4 4 o3t 0 0
12. 1 0 1 sin2t 0 0
13. 1 0 1 e t42 0 0
14. 1 6 5 21 0 0
15. 1 6 13 sinat 0 0
16. 1 0 4 —sint 0 1
17. 1 -1 0 : n 0 0
1l+e

18. 1 3 0 el 0 -1
19. 1 0 4 t 1 0




N A B C f(t) a B
1 2 3 4 5 6 7
20. 1 -2 5 1-t 0 0
21. 1 -2 0 t? -1 2 -1
22. 1 -6 9 2t* —t+3 0 1
23. 1 -2 1 2¢e' 1 1
24. 1 -3 2 el 0 -1
25. 1 -7 6 sint 0 1
3anaga 3

Haiitn wactHoe pemenue cucrembl auddepeHIHanbHbIX YpPaBHEHHM C 3aJaHHBIMU
HaYaJIbHBIMH YCJIIOBUSIMU

N Cucrema J1.Y. HavanbpHble ycioBus
1 2 3
1 y' +3y+2=0, y(0)=1,
) Z’-y+z=0. 2(0):1
5 y' — 2y —4z = cost, y(0)=0,
' 2 +y+2z=sint. z(0)=0.
3 y'-3z+y=0, y(0)=0,
' 7—y-z=¢. z(0)=0.
4 y' +7y-2=0, y(0)=1,
) Z’+2y+5z=0. Z(O):l.
5 y'+2'—z=¢l, y(0)=0,
' 2y'+7'+2z =cost. 2(0)=o0.
6 y’—y+z=%t, y(0)=0,
' 7'+ 4y +27 =8t +1. (0)=0.
. y -7 —2y+2z=1-2t, y(0)=y'(0)=0,
' y'+27'+y=0. z(0)=0.
8 y'—-3y'+2y+17'-2=0, y(O):y’ 0)=0,
) -y +y+2"-52'+4y =0. z’(O):O,z(O =1
9 y'=—Z, y(o)=l,
) 7'=2y+2z. Z(O):l.




N Cucrema J1.Y. HavanbHble ycioBHs
1 2 3
y'-3z+y=0, y(0)=1
10. {z—z—y:eﬂ. (0)=1
11 y'+2y+2'=1, y(0)=0,
' y' +4z'+32=0. 2(0)=0.
y'-y-2z=t, y(0)=2
= {—ZY+f—Z:L 2(0)=4
13 ~y'+82=0, y(0)=y'(©)=0,
. Z"+2y =t. 2(0)22!(0)20.
14 5y'+3z-12y =0, y(0)=2
' -5z'+13z-2y=0. Z(O):3
1 y'+4y+4z=0, y(O):S
5. Z’+2y+6z2=0. Z(O):lS
y +y-7'=4et, y(0)=0
" {W”Z'%tz- 2(0)=0
4y+17'=0, y(O):O
17. {y’—z=4t. 00
ry-z=e (0)=1
18. yty-z=e, y
{z’+z—y:et. 2(0)=1
19 y,_y+2Z=0, y(O)IO, y,g-o)—l
' y" -2y’ =2t —cos2t. z 0):E
20 y+2' -2 +6y=e, ¥(0)=y(©) -1
. y'—4y' —-7'+z=1. 2(0)=2'(0)=0
21 Sy'+3z2=12y, y(0)=-1,
' 13z=2y+57". z(0)=0.
- y/—i—Z:O, y(O):Z’
| 2'~2y-22=0. 2(0)=7.
23 y'+y =3z, y(0)=1,
24 y'+3y=-z, y(0)=0,
y'=3z-y, y(0)=2,
2. 2(0)=0

2'=z7+y-e*.




Kpartkoe onucanue u persiaMeHT BbINOJTHEHHUSA

[Iposepsiemoe 3ananue 2 no teme "OnepanroHHbIE UCYUCIICHUS" BBIMOIHACTCS CTYJACHTaMU
CaMOCTOSITENIHO U JIOJKHO OBITh CAAHO MPENoaBaTeNio Ha IPOBEPKY B cucteme «PocauctanT» 10
3auétHoi Henenu. Ha ero BbimosmHeHue oTBoautcs 25 vacoB. HoMepa BapHaHTOB KOHTPOJIBHBIX
3a7jad ONPEAEISAIOTCS ¢ MOMOUIbIO TabauLbl 1, IpUYeM HOMEp BapuaHTa KOHTPOJIBbHOH 3ajgauun 2
HAXOJAUTCS 1O TepBoi OykBe (aMIIMU CTyIEHTa, HOMEp BapuaHTa KOHTPOJIHOW 3ajgaud 3
HaXOJUTCs 10 NepBOil OyKBe UIMEHHU CTYAECHTAa; HOMEp BapHaHTa KOHTPOJIbHOM 3a7auu 1 HaXOAUTCs
110 IEpBOIl OyKBE OTYECTBA CTY/CHTA.

Tabauua 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CI | TIII v DD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJIHEHUH TPOBEPSEMOro 3aJaHUSI HEOOXOIUMO CTPOro IPUIEPKUBATHCA
VKa3aHHBIX HIDKE TMpaBuwil. PaboThl, BbIONHEHHBIE 0€3 COONIOACHHS HSTUX MpaBWI, HE
3aUUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY ISl IEpepabOTKU.

1. Kaxxnoe mpoBepsieMoe 3aJaHH€ TOJIKHO OBITH BBIIIOJHEHO B OTAEIBHOW TETPaaud B KIETKY
CUHUMHU WJIM YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke pabGoThl Ha OOJOXKKE TETPaaul JOKHBI OBITH SICHO HamucaHbl (paMumus, uMs U
OTYECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEP MPOBEPAEMOI0 3aJaHUs; 3[ECh K€ CIIEIYET
yKazaTh Ha3BaHHE Yy4yeOHOro 3aBefeHUs. B KoHIe paboThl cleayeT MOCTaBUTh JaTy €ro
BBITNIOJIHEHUSI U MTOAIUCH CTYJEHTA.

3. B paboTy A0KHBI OBITH BKJIIOYEHBI BCE 33/1a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3aa4 Hago pacronaraTh B HOPSAKE BO3PACTaHUS UX HOMEPOB.

4. Ilepen penieHneM Kaxa0W 3a7ja4ud HAJ0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Ecnu ycrnoBue 3agaun
uMeeT oOuIyro (OpMyIMpPOBKY, TO, IEpPENHChIBas €ro, cleayeT OOIIMe [aHHbIE 3aMEHUTh
KOHKpDETHBIMHM, B3STBIMA M3 CBOEro BapuaHTa. He cieayer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE PpEIIMB JOCTaTOYHOIO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3afaHHio. OIBIT MOKa3bIBAET, YTO YAIE BCETO HEYMEHME PELIUTH TY
WIM MHYIO 33/1a4y BBI3BIBAETCS TEM, UTO CTYJEHT HE BBIIIOJIHUII 3TO TpeOOBaHHE.

5. Bce 3amaHus A0KHBI OBITh BBUIOKEHBI HA CaWT Ui NPOBEPKHM MPEnojaBaTesieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBI.

Kputepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYJIEHTY, €CIM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHui;
- OIIEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYJIEHTY, €CIM TpPaBWIHHO BHITIONIHEHO MeHee 70 %
3aJaHUM.

7.2.3. IIpoBepsiemoe 3aganue 3 mo reme "Paan1"

(Haumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUI
3amaua Ne 1

o0
I/ICCJ'IGJIOBaTI) CXOUMOCTD YHCJIOBBIX PSA10B Zun
n=1

No OO6mwmii unen psna U




No OO6mwmii unen psna U
2
L 2 (3n+2)| )[n+2j ) In? 1L - (_1)n+1'(2n+1)
10" 3n-1 2n n(n+1)
Inn 2 1 n n Y
2 —;06)e"-1;8) ——— ;1) (-1)-
Y ) Y o n(In In n)’ ) (1) 2n+1)
1 _1+n 2n—1)2 (-1
3 ; 0 ;
) JnZion ) sin n®’ )(3n+1j +T) In(n+1)
1 T n3n+2 n n
4 a)—1;6)n-arctg anr4;13) oD (-1) —
. )1 cos\/— 1'3'5-'-(2”_1)-3)[4”_1jn-r (-1)
n*+n-1’ 3"(n+1r 7 T \3n+2 nin(n+1)
n+3 72n n n? (_l)n+1
6 6 . . _ 7
a) np_2’ ) (Zn_]_)s’B) (4n+3} 1) n*v2n+3
. n-2 n? nel)" 1 T
7 n 6 . J _1”. -
V5 g () 7 ey
n 3 n+1 . n+1. 3
8 2) — 6)5\/—)2 .y CY
(n+1)n+4)" " (n+1) " 2"
n® n+1
o 2 sinZ: 6) 1~4~7_._(13n—2);B)( n j - (-1)
4" 2"nl 4n+1 (2n-1y
2 2n+1 n
10 a) 1 ( j ;r)(_—l)
5n+1° (3n)l 3n+1 nin 2n
6 n" n N+1
11 2) gz g 0 B nksin T (1)
: 3
1 N 1 6) \S/ﬁ 3) (anj - (_1)n_8|n\/n—
(n+2)In(n+2)" 7 n*+1 1+n nv/n
13 ) 119223 6) aresins ) 25 ) G (;11))2
1 1N\ 1 1 (~1)
6 1 - . .
14 a)Jﬁ+1’ )(Jrnj 6“’B)n|n2n’r)n+co{ 2 )
An+4
n2 3 L
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3n-1 3"+2 n(n+1)
@Bn+2)  (nty " 1
16 ; 0 ; D) FY)————
2 5n° +2 ) 10" ®) 2" D 1) ninn+/Inlnn
3" 10"-2nt (1+n?Y 2 (2n-1Y
17 ;0 ; ;1) (=1
2 2 Y n) 2 (1+n3J D (-1) (3n+2)
3 2n _ n
18 S ;6)6(”_1) )\/_( j y CU

(n+1/n n! nvn




No 061111/1171 wieH psaa U,
N+l An?
19 a) 2"7e™"; 0) (n+1j : . B) tg——; 1) —(_1) 2
n 2" 4n n!
(-1)'sin—"—
20 1 n-2 2\/ﬁ
a ;0 n'sm 3n ;
) en+3)n2n+3) 7 P) (2n+1) D

3amaua Ne2

o n
HaiiTu uHTEpBan cXOOUMOCTU CTENEHHOIO psAla Zanx . HccnenoBarh cXOAMMOCTb psja Ha

n=1
KOHI[aX MHTEpBaJIa
Ne Koa¢ppunuenr a, Ne Koa¢dpumuenr a,
1 3 4 5 11 n+1
S LUk AL 9 ;) O
n! 2" 2"
2 2" 1 12 »
a) ———,;0) —— n! n
n+ a ;0
n(n+1)" "~ n10 ) (n+1) ) (n+1)
3 2n) 1 13 n 5
a) ( n) : 6) a) 2 ;6) n
n (n+2)In(n+2) (2n-13 (n+1)
4 3"n! 1 14 n 3"
a) 7:0) ——3 a) £; 0) —
(n+1)" "~ n10 nt’ " 3n
5 n 1 15 1
;0 —— :6)10
Y30+ D e AR
6 5" n®+1 16 (n+1) A
>~ .6 — = ;0) In
a‘) Q/ﬁ > 6) 3n a) 2n | ) n
7 n 3 17 5
1 n°+1
1+=1]:6 arctg —
n! (n+1)
8 n+1 n® 18 . (n+1)
;6 Isin —;
2 3"(n+2) ) (n+1) a) nisin 2" 2 2"
9 n 19 . - n
B o —6) 0 NE : )3
J2"(3n-1)"  (n+1) ' Y
10 n+2 n! 20 5" 10"
;0
e n(n+1) ) (n+1)" D n! 0) Jn
3amaua Ne 3

b

BoluncnuTe OnpenencHHbI MHTErpai J. f (X)dX ¢ TounocThio n0 0,001 TyTem pasnoxeHHs
0

HOJBIHTErpaJIbHON (PYHKIIMHU B CTEIEHHOM Psil U MOWIEHHOTO0 MHTETPUPOBAHUS ITOJIYYEHHOT'O psijia

Ne ®yukuus f(x), b Ne ®dynknus f(x), b




HaiiTu Tpu nepBbIX, OTIMYMTEIBHBIX OT HYJI, Yi€HA PA3JIOKEHHS B CTEIEHHOM psl pelleHue
y = y(x) muddepeHmanbHOro ypaBHeHus Y’ = f(x, y), ynosietsopsiomero yciaosmo Y(0)=y,

Ne Oyuxius f(x), b Ne Oynxkius f(x), b
- 1-e™
1 e? 1 11 v 0,1
sin 0,5x 1
2 =~:05 12 —15
X Y27+ x°
3 sin(x?); 1 13 In(L+ X/%; 1
4 cos+/x; 0,5 14 e :0,2
1 1
5 —,;01 15 —1
Y8+ x3 Y16+ x*
6 arctg(x?); 0,75 16 cos(4x?); 1
sin(x?) | -
7 ;0,5 17 Jxsinx; 1
X
—-2X
8 ¢ -1.01 18 e 0,1
X
9 xe?": 0,5 19 sin(100x?); 0,1
10 xIn(L-x2); 0,5 20 1-e’.
X
3agaua Ne 4

No y'=f(xy); ¥ Ne y'=t(xy)i v,

1 y' =cosx+y*; y,=1 11 y'=2x*+vy?%; y,=0,1
2 y' =e*+vy*; y,=0 12 y' =4x-01y?; y,=1
3 y'=y+y* ¥,=3 13 y' =x2+y?; y,=1




No y' =f(Xy); v, Ne y'=f(%y); ¥

4 y'=2e"-xy; y,=0 14 y' =x*+0,2y; y,=1
5 y' =sinx+y?; y,=1 15 y' =xy+y*; y,=0,1
6 y'=e"+y; y,=4 16 y' =2x-y?; y,=0
7 Yy =x+y?; y,=2 17 y'=x*—xy; y,=0
8 y' =sinx+0,5y%; y,=1 18 y'=2x-0.1y?; y,=2
9 y'=2e"+xy; y,=0 19 y'=x>—4y; y,=1
10 y' =x+x>+y% y,=5 20 y' =x>-2y?; y,=0

3anaya Ne 5

Paznoxute B psan Pypbe nepuoauveckyro (QyHKIHIO, 33JaHHYI0O Ha IOJIYyHepuojie
CHUHYycaM MM 1o KocuHycaM. IToctpouts rpaduk ¢yHKIMU U rpaguk CyMMBbl MOJYYEHHOTO psla

[O,l] o

Dypee.
i )
1
1+sinx, 0<x<2;
f(x)= 2 110 KOCUHYCaM
0, T<x<n
2
2 0, 0<x<Z;
£(x)= 2 110 CUHYCaM
—cosx,%éxén.
3
0, 0<x< %;
f (X) = 10 KOCUHyCaM
. T
—SIN X, —< X< .
4 0, 0<x< ﬁ;
f(x): 2 10 CUHYCaM
CoSX, % <x<r.




No x)
5
sinx, 0<x< < —
10 KOCUHYCaM
0 FL<x<n
27
6
1+cosx, 0<x< z.
2 10 CHHYCaM
0, Z<x<n
27
! 0<x S
0 KOCUHYCaM
COSX, — < X< .
8
M0 CHUHYCaM
—sin X, ﬁ <X<r.
2
o 0<x<Z:
F(x)= 0. 0=x=< 2 110 KOCUHYCaM
—COSX, —<X<r.
10
0, 0<x< E;
f(x): 2 10 CHHYCaM
sin X, z <X<r.
2
11 .
1-sin X, ngsﬁ'
f(x)= 2 10 CUHYCaM
0 Z<x<rx
2
12
0, 0<x< %
f(x): 10 KOCHHYCaM
—cosx, L<x<zx
13
1-cosx, 0<x<—
f(x): 10 CHHYCaM
0, z <X<m.
2
14
1-cosx, 0<x<—
10 KOCHHYCaM
f(x)= 7[ y
0, —<x<
2
15 o p<x<Z
1-sinx, 2
f(x)= {O ; 110 CHHYyCam
<X<rmw




No ()
16 f(x)_ 1—sin x, OSXS%; [0 KOCHHYCAM
0, %SXS/I
17 0, OSXSE;
¢ (x): 2 110 CUHyCaM
1-cosx, %sxs;r
18
0, OSXSE;
f (x) _ 2 10 KOCHUHYCaM
1-cosx, %SXSE
19 0, OSXSE;
f (x) _ 2 110 CUHYCaM
1—sin X, %SXS?Z’
20
0, OSXSE;
F(x)= 2 10 KOCUHYCaM
1-sin x, %£x£7r

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

[IpoBepsiemoe 3amanue 3 mo teme "Psiipl" BBIMOMHAETCS CTYJIEHTAMU CaMOCTOSITEIILHO U
JIOJDKHO OBITh CIIAaHO IPEToiaBaTellio Ha MPOBEPKY B cucteMe «PocaucTanT» 10 3a4€THOM Helenu.
Ha BoinosiHeHue mpoepsieMoro 3ajgaHusi orBogutcs 25 yacoB. Homepa BapuaHTOB MpOBEPSIEMbIX
3aJJaHUi ONPeNeNsII0TCA ¢ TTOMOIIBIO TA0IHUIBI 1, TpUYeM HOMepa BapHaHTOB KOHTPOJIbHBIX 337134 1
U 4 HaxoJsATCs 1O nepBoi OykBe (haMUJINK CTY/I€HTa; HOMEpa BapMAHTOB KOHTPOJIbHBIX 33/1a4 2 U 5
HaXOJATCS 1O MepBoi OyKBe UMEHM CTYJIeHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3aJjauu 3 HaXOJqUTCs
0 NepBOM OyKBE OTYECTBA CTY/IEHTA.

Taomuma 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 04 I PY | CII | T,1I v ®dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BHINOJIHEHUH TNPOBEPSEMOro 3aJaHUs HEOOXOAMMO CTPOro MPUIEPKUBATHCS
YKa3aHHbIX HIKE TMpaBuwil. PaboThl, BbINOJHEHHbIE 0€3 COONIOAEHHS STUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY Ul EPEepadOTKH.

1. Kaxnoe mpoBepsieMoe 3aJlaHW€ JIOJDKHO OBITH BBIMOJHEHO B OTACIBHOW TETpajaW B KIETKY
CUHUMH WM YEPHBIMU YEPHUIIAMH.

2. B 3arosnoBke pabGoThl Ha OOJIOXKKE TETpaaul JOJKHBI ObITH SICHO HamucaHbl (GaMumus, uMs U
OTUECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEp MPOBEPSIEMOIO 3aJaHUs; 37€Ch K€ CIEAYET
yKazaTh Ha3BaHHE Yy4yeOHOro 3aBefeHUs. B KoHIe paboThl cieayeT MOCTaBUTh JaTy €ro
BBITIOJIHEHUS U MTOAIINCH CTYJEHTA.

3. B paboTy A0KHBI ObITH BKIIIOYEHBI BCE 33a4H, YKa3aHHbIE B 3aJJaHUH, CTPOTO IO MOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosnaraTh B OPSIIKE BO3pAacTaHUS UX HOMEPOB.

4. Ilepen pelieHneM Kaxa0M 3ajjaui HaJ0 OJHOCTBIO BhINUCaTh €€ ycnoBue. Ecnu ycnoBue 3agaun
uMeeT oOlIyl0 (QOpPMYIHPOBKY, TO, MEpENuChIBas €ro, cieayer oOlue JaHHbIE 3aMEHUTb



KOHKPETHBIMHU, B3SITBIMA U3 CBOero BapuaHTa. He cienyer mnpucrynmarte K BBIIOJHEHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB [JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepHaity,
COOTBETCTBYIOILIEMY 3TOMY 3afaHHio. OIBIT [MOKa3bIBAET, YTO YAIE BCETO HEYMEHME PELIUThH TY
WIN UHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYIEHT HE BBIIOJIHUI 3TO TpEOOBaHHUE.

5. Bce 3amaHusi JODKHBI OBITh BBUIOKEHBI HA CaWT Ui TPOBEPKU MPENOJaBaTeNieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepun oneHku:
- OLIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CJIM MpPaBUIBHO BBITOJHEHO HE MmeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHuN.

7.2.4. IIlpoBepsiemoe 3aganue 4 o reme

"Teopust BEepOATHOCTEH M MATEMATHYECKASA CTATHCTHKA'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Sagaua 1.
Pemmte 3amaqy, MCTIOIB3Ys TEOPEMBI YMHOKCHUS U CIIOKCHHSL.
B onnoit kopzune N ¢uoneroBeix 1 M 3enenbix KkyOuka, Bo BTopoit — V ¢uonetoBbix u C
3eJIeHBIX. BBITACKMBAIOT TI0 OJTHOMY KYOUKY M3 KOKIOW KOp3uHBI. OIpenennTe BEPOITHOCTh TOTO,
YTO OHU PA3HOTO ILIBETA; OJIHOTO IIBETA.

Ne N M \'4 c
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 7 8
5 5 6 7 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8

10 7 5 6 8

11 5 5 6 4

12 4 4 3 3

13 4 5 5 4

14 6 6 6 6

15 2 3 4 7

16 3 6 5 4

17 2 5 8 7

18 9 5 6 4

19 8 5 4 7

20 5 6 3 4

3agaua 2.

Pemmre 3amauy Ha moBTOpstouIuecss COOBITHUS (MCHOJB3YS JOKalbHYIO Teopemy Jlammaca
WIN UHTETpalbHyIo0 Teopemy Jlammaca).



Nmeercss N norepelinpix Owmieruka. BeposTHOCT BBIMIpaTh MO KaXKAOMY paBHa p.

Omnpenenure, 4TO BBIUTPAIOT OT M1 10 M2 NPUOOPETEHHBIX OUTIETHKA; POBHO M OUJIETUKOB.

. Hy)KHO BBIUUCIIUTE HOBCPUTCIIbHBIC MHTCPBAJIbI AJII OLCHKU MATCMATHUYCCKOI'O OXHUIAAHUSA m

Ne N B ma m2 m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50
5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48
8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200

3amaya 3.

Jaubr 00bem BbIOOPKM N BBIOOpOUHAs cpenHsis X, CPEAHEE KBAPATUIHOE OTKIOHEHUE O

HOPMAaJILHOI'O pacrpeeneHus ¢ HaaexkHocTho 0,95.

HcxonHble JaHHBIE

Ne

1 X =75,17 o =6 n =36
2 X =75,16 o=7 n=49
3 X =75,15 o =8 n =64
4 X =75,14 o=9 n=81
5 X =75,13 o=10 n=100
6 X =75,12 o=11 n=121
7 X =75,11 o=12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o=14 n=196
10 X =75,08 o=15 n=225
11 X =75,07 o =16 n =256
12 X =75,06 o =17 n =289
13 X =75,05 o=18 n=324
14 X =75,04 o=19 n=361
15 X =75,03 o=20 n =400
16 X =75,02 o=21 n =441
17 X =75,01 o =22 n =484
18 X =75,00 o=23 n =529




19 =74,99 o=24 n =576

20 =74,98 o=25 n =625

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS

[IpoBepsiemoe 3amanue 4 o Teme "Teopus BEpOATHOCTEH M MaTeMaTH4ecKas CTaTUCTHKA'
BBITIOJTHSETCS CTYJCHTAMH CAMOCTOSITEIIFHO ¥ JIOJDKHO OBITh CAAHO MPETNOaBaTeIl0 Ha IPOBEPKY B
cucreme «PocaucranT» a0 3au€tHoil Henenu. Ha ero BeimosiHeHUe oTBoaMTCA 25 dacoB. Homepa
BAPUAHTOB KOHTPOJIbHBIX 33/a4 OMPEEISIOTCS C MOMOIIBI0 TaOiuIlbl 1, MpuyeM HOMEp BapuaHTa
KOHTPOJILHOM 3ajaud 1 HaxomuTcs 1Mo IepBod OykBe (amMuwinu CTyIeHTa, HOMEp BapHaHTa
KOHTPOJIBHOM 3a/ladil 2 HAaXOJWUTCA IO TepBOod OyKBE HMEHH CTYJACHTa; HOMEpP BapUaHTa
KOHTPOJILHOM 3aJ1au 3 HaXxOJMUTCs IO NIEPBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmumna 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBpa M | HIO | 0,4 11 PY | CI | TII v DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOTHEHWH TPOBEPSEMOTO 33JaHUS HEOOXOAWMO CTPOrO MPUACPKUBATHCS
VKa3aHHBIX HIDKE TMpaBuwi. PaboThl, BBIONHEHHBIE 0€3 COONIOACHHS HSTUX TMpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY IS EPEPaOOTKH.

1. Kaxxnoe mpoBepsieMoe 3aJaHHM€ TOJKHO OBITH BBIIIOJHEHO B OTAEIBHOW TETpaaud B KIETKY
CUHUMHU WJIM YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke pabGoThl Ha OOJOXKKE TETPaaul JOKHBI OBITH SICHO HamucaHbl (paMumus, uMs U
OTYECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEP MPOBEPSIEMOIO 3aJaHUs; 37€Ch K€ CIIECIYET
yKazaTh Ha3BaHHE Yy4yeOHOro 3aBefeHUs. B KoHIe paboThl cleayeT MOCTaBUTh [aTy €ro
BBITMIOJIHEHUS U MTOAIUCH CTYJEHTA.

3. B paboTy A0mKHBI OBITH BKIIIOYEHBI BCE 33/1a4H, YKa3aHHbBIC B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapHaHTy. Pemienus 3agad Hajo pacronaraTh B MOPsAKE BO3PACTaHUS MX HOMEPOB.

4. Ilepen pemeHneM Kaxa0M 3ajaui HaJ0 NOJHOCTBIO BBINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPENHUChIBas €ro, cleayeT OOIIMe [aHHble 3aMEHUTh
KOHKPETHBIMHM, B3STBIMU M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOIO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3afaHHio. OIBIT MMOKa3bIBAET, YTO YAIE BCETO HEYMEHME PELIUTH TY
WJIM MHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYJEHT HE BBIIIOJIHMUII 3TO TpeOOBaHUE.

5. Bce 3amaHus A0KHBI OBITh BBUIOKEHBI HA CaWT Ui NPOBEPKHU MPErojaBaTesieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBIL.

Kpurepumn oneHku:
- OLEHKAa «3aYyTEHO» BBICTABJISETCS CTYJEHTY, €CIM NpPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aJaHUI;
- OLEHKA «HE 3a4YT€HO» BBICTABJISAETCS CTYJEHTY, €CIU NPaBWIbHO BHINOJHEHO MeHee 70 %
3aJaHuH.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nupdepennmansabiMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIBHBIMU YCIOBHSIMH JUTsl T depenimanbioro ypapHenus. [Ipumep

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

Teopema Komm o cymectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

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

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

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 MOCTOSSHHBIMM KO3 hUllneHTaMu.

16

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

17

Bun oOmiero pemieHus JUHEHHBIX OJHOPOJHBIX AU((EpEeHIMANBHBIX ypaBHEHHUS BTOPOIO
MOpsJIKa C OCTOSTHHBIMU KO3 PUIIMEeHTaMu JUIsl CIy4yaeB, KOI/la KOPHU XapaKTepUCTHUYECKOTO
YpaBHEHMsI e CTBUTENIbHBIE PA3JINYHbIE YHCIIA.

18

Bun obmiero pemieHus JTUHEHHBIX OAHOPOAHBIX UG (EepeHIINATbHBIX YpaBHEHUSI BTOPOTO
Mopsiika C HOCTOSHHBIMU KO3 GUIIMEHTaMH JJIs CIIydaeB, KOTrjqa KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUsI NEHCTBUTEIIBHBIE OJIMHAKOBBIEC YUCIIA.

19

Bun obmiero pemeHus JUHEHHBIX OJHOPOAHBIX AU (dEepeHIINaTbHBIX YpaBHEHUS BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 (GUIIMEHTaMH JAJIs CIIydaeB, KOTrja KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,Z[I/I(I)(bepCHLII/IaHBHBIC YPaBHCHHA N-0r'o MopsgaKa.

21

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

22

Meton Bapualiy NPOU3BOJIBHBIX MOCTOSHHBIX JUIS OTBICKAHUS YaCTHOTO PEIEeHUs JIMHEHHOTO
HEOTHOPOAHOTO AU PepeHInanbHOr0 ypaBHEHUS! BTOPOTO MOPsIJIKa.

23

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




24

Metona HeonpeaeIeHHBIX KO (DHUITMEHTOB I OTHICKAHUS YACTHOTO PEIICHHS HEOTHOPOIHOTO
muHeHOTO MU (GEepeHIMaTbHOTO  YPaBHEHHST BTOPOTO MOpPSiAKA C  MPaBOM  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuiia OpuruHaIOB U N300pKEHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparioHHBINA METOJT pelIeHUs JUHEHHBIX AuddepeHnanbHbIX YpaBHEHUH U UX CUCTEM

32

Uto Takoe umucnoBoil psa. I[lpumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psn HasbIBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiumcs. beckoneuHasi reoMeTpuyecKas nporpeccus U ee cymma

33

HeoOxoauMbIil MpU3HAK CXOAUMOCTH YHUCIOBOro psiaa. Kak ero MoXHO MCHIONIB30BaTh S|
MCCIICIOBAHMS CXOAMMOCTH psijia

34

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

35

3Hakouepenyromuecs psaael. Teopema JleiiOHUIAa U €€ HMCIIONB30BAHHUE IS MPUOTMIKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

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

37

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

38

Psner Teiinmopa m Maxiopena mnst ynkunuu f(x). Ipumepsr ans GyHkmumit: 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 aas GyHKIUM ¢ Iepruoaom 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 crosue upuxie s GyHKIUN

46

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

47

Koadduunents Dypre, psg Pypbe 11 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 HAa3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coOBITHS Ha3BIBAIOT IMPOTHUBOIIOJIOKHBIMH. HpI/IMCp

55

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

56

UTo Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOYAETCsl CBOICTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONPE/IETICHNE BEPOSITHOCTH COOBITUS

57

Knaccuueckoe ormpenenaeHre BeposTHOCTH coObiTuss. [lpumep. CBoiicTBa BEpOSTHOCTH
COOBITHUS

58

Y cioBHas BCPOATHOCTD. BepOHTHOCTL MPOU3BCACHUSA COOBITHIA. BepOHTHOCTL MIPOU3BCACHUA

He3aBUCHUMBIX coObITHil. [Tpumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOosSTHOCTH CyMMBI COBMECTHBIX COOBITHIA.
[ Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

ACUMIITOTHYECKHE (DOPMYITBI.

62

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

63

3aKOH pacnpeiesIeHUs] JUCKPETHOM CilydyaliHOU BeTM4YuHBL. [Ipumep

64

UrcioBbie XapPaKTCPUCTHKHU CHy‘-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IGCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKHOHCHI/IC). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUJIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yalHOM BEJTUYUHBI

66

DyHKIUS pacipeesieHus] BeposTHOCTeH F(X) 1 IIIOTHOCTh pacnpenenenus BeposTHocTell f(x)
HETPEPHIBHOW CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaWTH BEpPOATHOCTh IONAJAHMUS CIIy4allHOM BEJIIMYMHBI B 3aJaHHBIM HMHTEpBAJ, €CIU
M3BECTHA IUIOTHOCTH pacnpeseneHus BepostHocTed f(x). UTo reomeTpuyecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEpOSTHOCTh TOTrO, 4YTO CJlyd4ailHas BEJIUYMHA C HOPMAJbHBIM 3aKOHOM
pacripesiesieHus PUMET 3HaYCHHE MEHBIIE 33IaHHOTO X1; OOJIbINE 33JaHHOTO X2; Ha HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA pereBeHTaTHBHOﬁ b4l
KaK €C IMOJIYYHUTb

72

Kakxne OLICHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBuseTcs HeCMCHleHHOﬁ
OHGHKOﬁ MaT.OKHUJJaHusd, TUCIICPCHUHU U KaK UX BBIYUCIIUTD 11O BI)I60pO‘~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 U HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

3 HAKOIIUTEILHOM puOaBIAIOTCS OOHYCHBIE OAIIBI.
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 nonyyeHHOMY pe3ysbTary
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 : Uudpa-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. .

Marematuxka : yue6. mocodue /

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.,

Marematuka 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 MeToanYecKoe 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. JlonosiHuTEIbHAS JIUTEPATypPa
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-O1OIMoTeYHas
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
J.B., Cnob6oxackas 1.H. ®dwmmona, /1.B. Cepreesa, “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 mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX 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, aHaIUTHYECKas TEOMETPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX  TMEPEeMEHHBIX, (YHKIMHM KOMIUIEKCHOTO IEpeMEHHOro, auddepeHuaibHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). 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
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, Ja0opaTopuii, MACTEePCKHUX M JP.
Ne | 00beKTOB /ISl MPOBeIEHUA MPAKTHYECKHUX U
n/m | J1a0OpPaTOPHBIX 3aHATHI, MOMeIeHu i 1151
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXCs

(HomMep ayauTOpHUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aymutopus s BeOG-koH(pepeHUuil. YyeOHas | DKpaH TeJIeBU3MOHHBIHN, IMpMa,
ayoquTOpUs  JUISL  TPOBENCHUS  3aHSATUM | MPOXKEKTOp Ha IITaTUBE, CTOJ
JIEKIIMOHHOTO TUMa. YueOHas ayIuTopHs AJs | MpenofaBaTelbCKHUi, CTYI
MPOBEJCHUS 3aHSITUH CEMHHApPCKOTO THUIIA. | MPENOoJaBaTeNIbCKUil, TpaHCIIapaHT-
VYuebHas ayguropust  AJA KYpCOBOTO | MEPETSKKA, CHCTEMHBINH OJI0K

1 | npoextupoBaHusi  (BBINOJHEHUS  KYpCOBBIX
pabot). YueOHast aynuTopHs Ui MPOBEAECHUS
TPYIIIOBBIX ¥ HHIMBHIyaTbHBIX KOHCYIbTAIIUI
VYuebHas ayIuTopus Ui MPOBEIEHUs 3aHATUI
TEKYIIET0 KOHTPOJISI ¥ MPOMEXYTOUHOM
arrectanuu. (YJIK-807)

[Tomernienue a1 cCaMOCTOSTENHHON pabOTHI CToJbl yUEHUYECKHE, CTYIIbS
2 | crynenros (I'-401) yueHnndeckue, [IK ¢ BbIX0O0M B ceTh
WNHTepHer



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/

