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PaGouas mporpamma mguctummnael « MOJIEJIMPOBAHUE 3KOJIOTMYECKUX
I[TPOLHECCOB 1 CHUCTEM» cocTaBiieHa B COOTBETCTBUU C DenepaibHbIM
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BO) no wnanpasnenuto noarotoBku 01.04.02 IlpuxknannHass maremMaTuka W
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PaGouast mporpamMma TuCIUATHINHBI «MOASTHPOBAHNE IKOJOTHISCKUX TIPOIIECCOB U
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Jykammk  E.JI., xana. ¢wus.-mar. Hayk, JOIEHT, JOIEHT Kadeapsl
WH(OPMAITMOHHBIX TEXHOJIOTUI



1 Heau u 3a1a4u U3y4YeHUs1 AUCHUILINHBI
1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Lenmn w3ydeHWs] AUCHMIUIMHBI OIpPEICNIEHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM BBICHIETO 00pa3oBaHUs M cooTHeceHbl ¢ obmmumu neasmu OOIT BO mo
HanpaBIeHUI0 NoArotoBku «llpukmagHas mMaTeMaruka U MHOOPMATHKa», B paMKaX KOTOPOTO
IpenojaeTcs AMCUUILUINHA.

JlaHHast AUCLUIIJIMHA CTAaBUT CBOEH IEJNbI0 pa3BUTHE MPOPECCHOHATBHBIX KOMIIETEHTHOCTEH,
an/Io6peTeH1/Ie MPAKTUYCCKUX HABBIKOB B HCIIOJIB30BAHHMKU MATEMAaTUYCCKUX MOHCHCﬁ OKOJIOTMYCCKHX
mpoueccCoB U CUCTEM, YMCHUC OLICHUBATH UX C MIOMOLIbIO, HA KAYCCTBCHHOM U KOJIMYCCTBECHHOM YPOBHAIX,
Ppa3IN4YHbIC BapUaHTBI 9KOJIOTHYECKOMN IMOJIMTUKH, MPEABUACTD ITOCICIACTBUA IPHUHUMACMBIX pEIHGHI/Iﬁ
WM U3MCHECHUM B KOHBIOHKTYPE PBIHKOB.

IIponiecc OcBOEHHs JaHHOW AMCLMILIMHBI HAIpaBiIeH Ha MOJy4YeHHE HEOOXOJUMOro
o0bema 3HaHWM, oTBevaronwx TpedboBanmsiM PI'OC BO u obecreunBaromyx YyCHEIIHOE
IPOBEICHUE MAarucTpoM HpPOPECcCCUOHATBHON JESITENbHOCTH, BIAJAEHUE METOAOJIOrHel
(GopMyIUpOBaHUS U pElICHUs MPUKIAJHbIX 3a]1a4, a TaKK€ Ha BbIPAOOTKY YMEHUN MPUMEHSThH
Ha TpPaKTUKE METOAbl MPUKIAAHOM MaremaTuku u uH(opMaTuku. llenu AMCHUIUIMHBI
COOTBETCTBYIOT OBJAJICHUIO cienyronmMu komnereHnusmu YK-1 (CrocoOeH oCyIiecTBIsTh
KPUTUYECKUH aHaNN3 MPOOJIEMHBIX CUTYallMil HA OCHOBE CHCTEMHOI'O MOJXO0/a, BbIpabaThIBaTh
crpareruto neiicteuii), [1IK-2 (Criocoben 3¢h(heKTHBHO IUIAaHUPOBATh HEOOXOIUMBIE PECYPCHI U
JTalnbl BHIIOJIHEHUS paboT B 00JIACTH MAaTeMaTHYECKOI'0 MOJEIMPOBAHUSA M HH(POPMAILMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOIHMM, COCTaBJIATh Ha BBICOKOM YPOBHE COOTBETCTBYIOLIHME
TexHU4eckue onucanus U uHeTpykuuu), [1K-4 (CriocobeH HaXOUTh U M3BICKATh AKTYaJbHYIO
HAYYHO-TEXHHYECKYI0 MH(POPMALIUIO U3 JIEKTPOHHBIX OMOIHOTEK, peepaTUBHBIX KypHAJIOB U
T.IL.).

1.2 3agauu AUCHUILIUHBI

— aKTyalW3alusi ¥ pa3BUTHE 3HAHWK B OOJACTH MaTEeMaTHUYECKHUX MOJENed SKOJOTHYECKHX
CHCTEM;

— TpUMEHEHUE HAayYHBIX 3HAHUH O MaTeMaTHYECKOM MOJCIMPOBAHUH JKOJOTMYECKHX CHCTEM
JUISL aHATM3a U IPOTHO3UPOBAHMS KOHBIOHKTYPBI PHIHKOB;

— pelIeHHe 3a7a4 10 MaTeMaTHYeCKOMY MOEIMPOBAHUIO SKOJIOTUIECKHX MPOLIECCOB U CUCTEM;

— Ppa3BUTHE HAaBBIKOB MaTEMaTHYECKOTO MOJICIIMPOBAHHS KOJIOTHYECKUX TPOIIECCOB M CHCTEM;

— OBJIaJICHUE MHHOBAIIMOHHBIMU TEXHOJIOTHSMH B OOJIACTH MAaTEMaTHYECKOTO MOJEITHPOBAHHMS
9KOJIOTUYECKHX MTPOLIECCOB.

OO0mas TpyI0EeMKOCTb JTUCIMILIMHBI COCTaBIseT 3 3a4eTHBIX eaunulpl, 108 akajgeMuyeckux yaca
(13 Hux 28 ayamropHbix). Kypc «MopaenupoBaHie 3KOJIOTMYECKHX MPOIECCOB H CHCTEM» COCTOHMT W3
7ab0paTOpHBIX  3aHATUH, COMPOBOXKIAEMBIX  PETYJISPHONM  HHAWBHUIYaTbHOW  paboOTOi
MpernoiaBarTesis Co CTYJAEHTaMHU B IPOIECCE CaMOCTOSTENbHOM paboTel. B KkoHIE cemecTpa
npoBoAuTcs 3adeT. [IporpaMMoil TUCHUIUIMHBI MPEeaycMOTpeHbl 28 dYacoB J1abopaTOPHBIX
3aHATHH, a Takke 80 4acoB cCaMOCTOSTETLHON padOTHI

1.3 MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

HucuunnuHa «MoJenupoBaHUe 3KOJOTUYECKUX IPOIECCOB M CUCTEM» OTHOCHUTCS K
BapuaTUBHON yacTu brioka 1 (qucuuIuiMHbEl O BBIOOPY), Oa3upyeTcss Ha 3HAHUSX, MOTYyYEHHBIX
[0 CTaHJApTy BBICHIET0 00pa3oBaHUs, U UTPAET BaXKHYIO POJIb MPH MOJArOTOBKE MarucTpoB IO
nporpamme «MaTeMaTH4eCcKOe MOJAEIUPOBAHKEY.

Mecto Kypca B MNpoQecCHOHANIbHOW TMOJArOTOBKE Marucrpa OMpeNesieTcsl pPOJbio
METOI0B MaTeMaTHYeCKOro, MUMUTALIMOHHOTO U YHCICHHOTO MOJAEIHPOBaHUs B (POPMUPOBAHUU
BBICOKOKBAJIM(DUIIMPOBAHHOTO crieruaincTa. JlaHHas JUCHMIUIMHA SBJISETCS BaKHBIM 3BEHOM B
o0ecrieYeHUH MAarucTpa 3HAaHUSMH, T[O3BOJIIIONIMMU  MPUKIAJAHUKY  YCHEIIHO  BECTH
poecCHOHANBHYIO IEATEIbHOCTh B cpepe pa3pabOTKH MaTeMaTUYeCKUX MOJENEH pelaeMbIxX
3ajad, a Takke oOecreunBaTh MOJHBINA UK Mpolecca MojJenupoBanus. Mimeercs norudeckas u



COJIepKaTeNbHO-METOANYECKAsT B3aUMOCBA3b ¢ ApyruMu dactsamu OOIl BO. Jucumninuna
«MoJenupoBaHue HSKOJIOTMYECKUX IPOLECCOB M CUCTEM» CBA3aHAa C JAUCLUIUIMHAMU
00I1IeHay4YHOTr0 LIMKJIa U IPYIrMMH JUCLUIUIMHAMU BapUaTUBHOM yacTH. JlaHHBIN Kypc Hanbosee
TECHO CBSI3aH C KypcaMHu: MaTeMaTM4YeCKHMe METOJbl IpPEJCTAaBICHHUA W aHalu3a MoJelei,
JIOTIOJTHUTEIbHBIE  TJIaBbl  YPaBHEHHH  MaTreMaTHUeCKOW  (HU3UKH, MOJEIM  MEXaHUKH
neGopMHUpyeMOro TBEPAOro Teja, MaTeMaTHYeCKHe MOAEIM MEXaHHKH pa3pyLIeHUs, MOJENN
TEIUIOMAcCONEPEHOCA,  JJEKTPOXUMHUYECKass  TUAPOJMHAMUKA,  YMCIEHHBIE  METOJbI
MaTeMaTH4eCKO (PU3MKH, MaTEMaTHUECKUE MOJIEIH B CEHCMOJIOTHH.

Heo6xoauMeiM TpeOOBaHHEM K «BXOJHBIM» 3HAHUSIM, YMEHUSM H OIBITY JESTEIbHOCTH
oOyyaroIerocsi Ipu OCBOCHUU JAHHOW TUCLHMIUIMHBI, IPUOOPETEHHBIM B PE3YJIbTATe OCBOCHUS
IPEIUIECTBYIOIUX AUCLUUIUIMH, SBISIETCS YBEPEHHOE BIIAJEHUS MaTEpUaJIOM CIIEIYIOIINUX
KypCOB: ypaBHEHHs MaTeMaTH4YeCKOW (PU3MKH, BBIYMCIUTEIbHBIE METObl, MaTeMaTHYECKUI
aQHAJIN3, COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH.

1.4 Ilepeyenbp IUIAHMPYEMbIX PpPe3yJdbTATOB O0y4YeHHUSI 10 JAUCIHHILJIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMBbl.

B pesynbpTaTe ocBoeHus kypca «MoaenupoBaHUe IKOJIOTUYECKUX MPOLIECCOB U CUCTEM)
00yJaromuics T0JKEeH 001aaTh:

Kon
DopMyIMpPOBKAa KOMIIETEHIIUU
KOMIIETEHIIUHU
VK-1 CriocobeH OoCyIIeCTBISITh KPUTUIECKUN aHaIM3 MPOOJEMHBIX CHTYyaluil Ha

OCHOBE CUCTEMHOI0 MI0JIX0/1a, BEIpa0aThIBaTh CTPATETUIO JeHCTBUI

3HaTh NVYK-1.1 (38.1) MeToabl KpUTHUECKOTO aHAJIN3a U OLIEHKH COBPEMEHHBIX
HaYYHBIX JOCTHKEHUN

NVYK-1.2 (31.2) OCHOBHbIE IPUHIUIIBI KPUTHUECKOTO aHAJIN3a

NYK-1.3 (06.015 B/16.5 3u.7) Uctounuku uHpopmaIinm, HeoOX0IMMOM st
npodecCuOoHANBHON e TeIbHOCTH, METO/Ibl TIOMCKA, aHalIM3a U CUHTE3a
uHpOpMaLuu

NYK-1.4 (06.015 B/16.5 31.8) CoBpeMEHHBII OTEYECTBEHHBIN 1
3apyOeKHBIN OIBIT B IPO(PECCUOHATBHOM 1eATEIbHOCTH, METO b U
MOJIXOJIbI JUIsl pEIIEHUs] TOCTABJIEHHBIX 3a7a4

Ymerp NYK-1.6 (Y1) [lony4ats HOBbIE 3HAHUS HA OCHOBE aHANM3a, CHHTE3a
JIPYTUX METOJIOB

NYK-1.7 (Y2) Cobupath faHHBIE IO CIIOKHBIM Hay4HBIM IIpoOIeMaM,
OTHOCSIIIMMCS K MpOoQecCHOHaNbHOM 00nacTu

NYK-1.8 (Y3) OcymiecTBasTh MOUCK HH(POPMAIIMK U PEIIEHUI Ha OCHOBE
AKCIIEPUMEHTAIBHBIX JIEUCTBUI

NYK-1.10 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOIHbIC JaHHbIE,
OCYIIECTBJISITh aHAJIN3 U CUHTE3 UHPOpMaIUU

Bnaners NYK-1.12 (B.1) UccnenoBanuem mpobaem nmpodeccuoHanbHON
JeSITeIbHOCTH ¢ MPUMEHEHNEM aHallu3a, CUHTEe3a U IPYTrUX METOJI0B
UHTEJUIEKTYaJIbHOM J1eATeIbHOCTH

NVYK-1.13 (B.2) BoisiBneHuem Hay4HbIX IPOOJIEM U UCIIOJIB30BAaHUEM
a/IEKBaTHBIX METOJIOB JUIS UX PEILICHUS

NYK-1.14 (B.3) JleMoHCTpUPOBaHHEM OLIEHOYHBIX CYKJIECHUN B PEIICHUN
poOJIEeMHBIX TPOPECCHOHATBHBIX CUTYalUN

NVYK-1.15 (06.001 D/03.06 Ta.2) AHanu3 JaHHBIX, CUHTE3 UHPOPMAIIUU U
IPOEKTHUPOBAHUE CTPYKTYP JTaHHBIX

NYK-1.19 (40.001 A/02.5 Tn.4) CoctaBieHue 0T4ETOB (pa3aesioB OTYECTOB)
10 TEME WJIX 10 UTOTaM IIPOBEJEHHBIX SKCIIEPUMEHTOB, HA OCHOBE
pe3yJIbTaTOB MOMCKA, KPUTHUECKOTO aHaJIh3a U CUHTE3a

NYK-1.20 (40.001 A/02.5 [Ip.2) IlpuMeHSTh CUCTEMHBINA TOJXO IPU




pELICHUH 33124 aHAJTUTUIECKOTO XapaKTepa, MPEAoIaraonux BEI0op 1
MHOT000pa3ue aKTyalbHBIX CIIOCOOOB PEIICHMS 3a/1a4

[1K-2

CnocobeH 3(pQeKTUBHO TUTAHUPOBATh HEOOXOJUMBIC PECYpChl M ATaIbI
BBIMIOJIHEHUST paboOT B 00JACTH MaTeMaTWYeCKOr0 MOJCIMPOBAHUSA U
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH,  COCTaBJIATh  Ha
BBICOKOM YPOBHE COOTBETCTBYIOIINE TEXHUYECCKUE ONMMCAHUS M UHCTPYKIIUU

3HaTh

WNIIK-2.1 (06.016 A/30.6 3u.3) [IpeamerHas 006JaCTh U METO/IbI
MaTEeMaTHYeCKOr0 MOJICITMPOBAHMS B €CTECTBEHHBIX HayKax

NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3aaa4u IPOBOAUMBIX UCCIICIOBAHHMA
1 pa3paboOTOK B €CTECTBEHHBIX HAyKax

NITK-2.3 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEKyHAPOIHBIN OTBIT B
MCCJICI0BAaHMHM MaTEMaTHYCCKUX MOJIeJIeH B €CTECTBEHHBIX HayKax
NIIK-2.4 (40.001 A/02.5 31.4) MeToabl IpOBEACHHS SKCIIEPUMEHTOB U
HaOMroIcHUH, 00001IeHNs 1 00pabOTKK MH(OPMAITUU B UCCIICIOBAHUHT
HOBBIX MAaTEMaTHYCCKUX MOJICJICH B €CTECTBEHHBIX HAYKax

YMmers

UTIK-2.5 (06.016 A/06.6 ¥.1) Pa3zpabareiBaTh JOKYMEHTHI ITPU TPOBEACHUH
WCCJICIOBAaHUI HOBBIX MAaTEMATHYECKUX MOJICIICH B €CTECTBEHHBIX HayKaxX
HIIK-2.6 (06.016 A/30.6 ¥.1) AHanu3upoBaTh BXOJHBIC TaHHBIC TIPH
MIPOBEJICHUH HCCIICIOBAHUN MAaTEMAaTHICCKUX MOJICTICH B €CTeCTBEHHBIX
HayKax

Bnanets

HNIIK-2.8 (06.001 D/03.06 Tna.2) [IpoexkTupoBaHue CTPYKTYp JaHHBIX TPU
pa3paboTKe ¥ MPOBEJACHUN MCCIICIOBAHUN HOBBIX MATEMAaTHYECKUX MOJIEINICH
B €CTECTBEHHBIX HayKax

NIIK-2.9 (40.001 A/02.5 Tn.1) [IpoBeaeHue SKCIIEPUMEHTOB TIPH
MCCIICIOBAaHUH HOBBIX MaTeMaTHUECKUX MOJICJICH B €CTECTBCHHBIX HayKaX B
COOTBETCTBUH C YCTAHOBJICHHBIMH MTOJTHOMOYHUSIMH

NIIK-2.11 (40.001 A/02.5 dp.2) JlearensHOCTh, HaIIpaBJI€HHAs Ha pEIlICHUE
3a]a4 aHAJTMTUYECKOTO XapaKkTepa, Mpenoararoiinux BEIOOp U
MHOT000pa3ue akTyaJbHBIX CIOCOOOB pemIeHHs 3a/1a4, pa3paboTKH HOBBIX
MaTEeMaTHYECKUX MOJIENIel B €CTECTBEHHBIX HAYKax

I1K-4

CriocobeH HaxoUTh U U3BJIEKATh aKTyalbHYIO HAyYHO-TEXHUYECKYIO
MH(OPMALIMIO U3 AIEKTPOHHBIX OUOINOTEK, pedepaTUBHBIX KYPHAJIOB U T.II.

3HaTh

NITK-4.2 (06.001 D/03.06 31.2) Tunossle perieHus, ONOIUOTEKH
MPOrPaMMHBIX MOJTYJIEH, IIA0JIOHBI, KJIACChl 00BEKTOB, HCITOJIb3yEeMbIC TTPU
pa3paboTKe CUCTEMHOTO M MPUKIATHOTO IPOrPaMMHOTO 00ecTieueHHs
NIIK-4.7 (06.016 A/06.6 3u.1) Bo3moxxnoctu UC, mpenmeTHas 001acTh
CHUCTEMHOE ¥ MPUKIAJHOE MPOrpaMMHOE 00eCTieUeHHe

YmMmern

WIIK-4.11 (06.001 D/03.06 V.2) [IpuMeHsATh METOMIBI U CPEICTBA
POEKTUPOBAHUS CUCTEMHOTO U MPHKJIQJHOTO IIPOrPAaMMHOT0 00ecIeYeHusl,
CTPYKTYp JIAHHBIX, 033 JJAHHBIX, POrPAMMHBIX HHTEpdEHCOB

Bnanets

NIIK-4.18 (40.001 A/02.5 Tn.3) Buenpenue pe3yabTaToB HCCIEIOBAHUHN U
pa3pabOTOK CHCTEMHOTO U MPHUKIATHOTO IPOTPaMMHOTO 00ECIICUeHHS B
COOTBETCTBUH C YCTAHOBJICHHBIMU OJIHOMOYHUSIMH

2. CTpyKTYypa U cojiep:KaHue AUCHUTLINHBI.

2.1 PacnipenesneHue TPY10éMKOCTH JUCIUILIMHBI 110 BHAaM padoT.

Bun yue6Hoi paboThl Bcero wacos (cemectp 3)




KonrakTHasi pa6oTa, B TOM yHcJe: 14,2
AyIuTOpHBIE 3aHATHS (BCEro) 28
3aHATHUS JIEKIIMOHHOTO THIIA —
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, MPAKTUICCKHUE 3aHSATHSI) —
JlaboparopHbIe 3aHATHUS 28
HNuast koHTaKTHasi padora: 0,2
KonTtpons camocrositensHoit pabotsl (KCP) —
[Tpomexxyrounas arrecramus (MKP) 0,2
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 79,8
BrinosiHeHNE MHIUBUAYAIbHBIX 3aJaHUM 44
[TpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepHraia 35,8
OO0mas Tpy10eMKOCTh 4ac. 108
B TOM YHCJIe KOHTaKTHasi padoTa 28,2
3a4. efl. 3

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacripenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

KomnunuectBo yacoB

Haumenosanue pa3znenoB
p Bcero

AynuropHas | BueayauropHas
pabota pabota
JIP CPC

MarteMaTH4YeCKHEe MOJEJIN NMNEPEHOCA U PACCCHHUA 11

uMecu B atmocepe

3aKOHOMEPHOCTH PACIPOCTPAHEHUS 3arPSI3HSIIOIINX

1. |BemectB B armoctepe. Ilomysmmepuueckoe| 4 2 4

ypaBHeHHE TypOyneHTHOH muddy3un
AHaIUTHYeCKHEe MeTO/bl PellleH!s KPaeBbIX 32/1a4 B MATEeMAaTH4YeCKOH Mo/ies N
TypOy/1eHTHOI 1M ¢y3un NPH NOCTOSIHHOI CKOPOCTH BeTpa

2 |OCHOBHBIE IPEJIOKEHUS] U COOTHOIIEHUS 6 2 6

3 |MrHoBeHHbIE TOUEYHbIE HCTOYHUKU 6 2 4
Huddy3us  pasnuyHbIX — npumecedl  (JIerkoii,

4 |TspKenoW TpHMeced W YacTHI MPUMECH cpenHero| 6 2 4
pasmepa). I'paHndHbIe yCIOBHS
I"ayccoBo pUOIKEHNE peLIeHus

S |MOMyIMIEPUYECKOr0 YpaBHEHUS TypOyJIeHTHOH| 6 — 6
b dy3un
[Tpumenenune Merona npeoOpa3oBaHUS KOOPAWHAT

6 |1 pemieHUs MONYIMIHPUYECKOTO ypaBHEHHs| 6 — 6
TypOyneHTHOH nudpdy3un

YucJieHHbIe METO/IbI PellleHUsl 32124 paccesiHUs U NepeHoca

7 |KoHeuHO-pa3HOCTHBIE allPOKCHMAIIUT 6 2 6

8 Metoasl pacuieruieHus (MO KOOpAWHAaTaM M IO 6 4 4
(bu3nUecKuM mpolieccam)

Kuerouno-aBromatHoe MoaeaupoBanme 1uddysun

9 OCHOBHBIE TIOHATHS U  OIpEJEIIEHUE TEOPHH 5 4 4
KJICTOYHBIX aBTOMATOB

10 Mopaenn HauBHOM muddysun u auddysum c 6 4 4
OKpPECTHOCTBI0 Mapromyca

11 KA  MopmenupoBaHue  BeTpa,  pEaKIMOHHBIX 10 4 8
MIPOIIECCOB U OTHOAHMSI MPETIATCTBUI




KonnuecTBo yacos
AynautopHasi | BueaynutopHas
Ne HaumenoBanue pasneios Beero pa6ota pabota
JIP CPC
O030p WH3y4eHHOro Marepuajga MU IPOBEICHHE
12 P By P POBEA 3,8 2 1,8
3a4era
[Tpomexxyrounas arrecramus (MKP) 0,2 — —
Hmozo: 108 28 57,8
2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3aHATHA JIEKIMOHHOT0 THIIA
VY4eOHblii 11aH HE TpelyCMaTPUBAET 3aHATHH JIEKIIMOHHOTO TUTIA.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
VY4eOHbIif 171aH HE TPelyCMaTPUBAET 3aHATHII CEMUHAPCKOTO THUIIA.
2.3.3 JIaGopaTopHble 3aHATHS
Ne Ne dopma TeKyIeTo
HanmenoBanue nabopaTopHbIXx paboT P
paboThI | pa3mena KOHTPOJIS
1 1  |Ilonyammnepuueckoe ypaBHeHue TypOynenTHoM nuddysun Ortyer no JIP
AHanuTHYeCKHEe METOBI PELIEHHsT 3a4a4 B MATEMAaTHUYCCKUX
2 2 AP o Ortuer o JIP
mMoensix qubdysun
3 3 MogenupoBaHuEe MTHOBEHHBIX TOUEYHBIX HCTOUYHHUKOB Otyer no JIP
4 4 Huddys3us paznmuaHbIX TpuMecel (JIETKOH, TSDKEION mpuMecei u Oruer o JIP
JacTUI IPUMECH CPEeTHEro pa3Mepa). I paHHUHbIE YCIOBUS
5 7 KoneuHno-pasnoctasie monenu nuddysuu Ortuer no JIP
6-7 8 Mertoner pacmierieHust (10 KOOpAWHATaM W 1O (PU3UYECKUM
AAbL - pactil ( e ¢ Otuer o JIP
mporieccam)
8-9 9  |OcHoBHBIE TIOHATHS W OmNpelelieHHe Teopud KiertouHbx| Otuer mo JIP,
aBTOMATOB 3amuTa 13
10-11 10 |Mogenu nauBHOW audpdy3un u nuddysun c okpectHoctbio| Oruer mo JIP,
Mapromyca 3amuTa 13
12-13 11  |KA mozenupoBaHKe BETpa, peaklMOHHBIX MpolieccoB U orubanus| Oruer mo JIP,
MPENsITCTBUI 3amuTa 13
14 12  |MToroBoe 3aHsTHE 3auer
IIpumepHbIe 3a1aHUA HA J1A00PATOPHBIEC PA0OTHI
Padora 1. YpaBuenue nuddyzuu

IIpumepsl 3a1aHni:

1) BeiBox ypaBHeHust quddy3un
2) Yder BeTpa U TypOYyJIEHTHOCTH

PaGora 2.

Amnanuruyeckue MCTOABI pCHICHUS

IIpumepsl 3a1aHNi:

1) Pemenue 3apaun Komu it ypaBHeHUS TU(Py3un
2) Pemennie kpaeBbix 3a1au (Meto Dypwe)
3) Pemenne crannonapHsix 3a1au auddysun

Padora 3. MoaenmupoBaHre MIHOBEHHBIX TOUYSYHBIX HCTOYHUKOB
IIpuMmepsl 3a1aHu:

1) MozaenupoBaH#ie TOYEYHOTO OCTOSHHO JEHCTBYIOIIETO NCTOYHUKA 3arps3HEHHH.
2) MoaenupoBaHue TOYSYHOTO MEPUOAMYESCKU JICHCTBYIOMIET0 HCTOUYHHUKA 3arPS3HEHUH .,




3) MopaenupoBaHue pa3oBOro BEIOpOCa.
4) MonenupoBaHHE JBIKYIIETOCS NCTOYHHUKA 3arPSI3HCHHM .

Pa6ora 4. [luddy3us paznuuHbix npuMeceid. [ paHnuHbIC YCIOBHS.

IIpumepsl 3a1aHmii:

1) TloctpoeHue MojeNM PacHpOCTPAHCHUS PA3IUYHBIX THUIIOB IPUMECH ISl CIydas,
KOT/Ia Ha TPaHMUIIE 33J]aHO 3HAYeHHE MCKOMOH (pyHKIHH.

2) TlocTpoeHre MOAEIHM PACIpPOCTPAHCHHS PA3JIMYHBIX TUIIOB HPUMECH IS CIydas,
KOT/Ia Ha TPaHuUIle 3aJaHa HOpMaJIbHAasl IPONU3BOIHASI ICKOMOW (DYHKIIHH.

Padora 5. Koneuno-pa3noctHeie Moaenu auddy3uu
IIpumepsbl 3a1aHmii:

1) [MocTpoenue siBHOW pa3HOCTHOH CXEMBI.

2) IlocTpoeHune HEIBHOM pa3HOCTHOM CXEMBI.

Pa6oTsl 6-7. MeTobl pacuierieHus

IIpumepsbl 3a1aHmii:

1) INocTpoeHne cxeMbl pacuIeIUICHHs] MO KOOpAWHATaM Ui JBYMEPHOTO YpaBHEHUS
nepenoca u quddysuu.

2) IloctpoeHne cxeMbl pacIICIUICHUS IO (U3UYECKUM TpOoLeccaM OJHOMEPHOTO
ypaBHEHHUS nepeHoca u 1uddysuu.

3) IlocTpoeHue cxeMbl pacUISIUICHUs 0 (PU3MYSCKUM MPOIECCaM YPaBHCHUS MUTPAITUU
INPUMECH C YISTOM aJIBEKIIUHM U €CTECTBEHHOH JIerpaialiii.

Pa6otsi 8-9. OcHOBHBIE TOHATHS U ONPEIENICHIE TEOPHH KIETOYHBIX aBTOMATOB.

IIpumepsbl 3a1aHmii:

1) Kierounslii aBTomar, peanmsytomuii «Urpy JKus3Hb», M ero mporpammHoe
BOIUIOIICHHUE.

2) KietouHblif aBTOMAT, MOJCIMPYIOLIHIA TIpoliece pa3nenieHus (a3, U ero nporpaMMHas
peanu3anusi.

3) Kietounslii aBTOMAaT, MOJCITUPYIOUIMN JBUKEHUE COJMTOHOB B OJHOMEPHOM
IIPOCTPAHCTBE, U €T0 MPOrPaMMHAasl peaIn3alns.

Padora 10-11. Monenu nHauBHOM muddy3un u muddys3un ¢ okpecTHOCTEIO Maproiyca
IIpumepsl 3a1aHNi:

1) KiteTouHbIit aBTOMAT, MOACTUPYIOIIUH OJHOMEPHYIO TU(PPY3HIO.

2) eymepHas KA mozesnp HauBHO# auddy3um.

3) Asymepnas KA monens quddys3un ¢ okpecTHOCcThI0 Maprouyca.

PaGora 12-13. KA MonenupoBaHue BeTpa, PEAKLMOHHBIX MPOLECCOB U OrnbaHus
MPENSATCTBHUM.

IIpumepsl 3a1aHNi:

1) KA monenupoBanue mpoiecca nepeHoca mpuMecei.

2) KA MonenupoBaHue MpoueccoB B3aMMOJICHCTBUS pa3InYHBIX MpuMecei (00pa3oBaHue
HOBOTO BEIECTBA, MOTJIONICHHUE, JCTPaIaIlHs).

3) KA monenu nuddy3un u nepeHoca npu HATMYHUU TPETISITCTBUH.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble poeKThl uiu paboThl: He npedycmMompeHul

2.4 IlepeyeHb yueOHO-METOAUYECKOTr0 O0ecneyeHus sl CAMOCTOATENbHO padoThI
00y4YAKOIIHUXCS 10 TUCHHILINHE

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUSHUS TUCIIUTLTAHBI
Ne Bun CPC IO BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI




1 2 3
1  |U3yueHHue Meronuueckue ykasaHus IO OPraHHU3alUU CaMOCTOSTEIbHON
TEOPETUYECKOIO paboThI CTYAEHTOB, YTBEpXKIECHHbIE Kaeapoil MaTeMaTHUECKOro
MaTepuaia moaenupoBanusi, mpotokos Nel ot 30.08.2018
2  |BeinosiHeHue Mertoguueckue yka3zaHus 10 OPraHU3allMA CaMOCTOSTEIbHOU
MHIUBUAYaAJIbHbBIX paboThI CTYICHTOB, YTBEpXKIECHHBIE Kaeapoil MaTeMaTHUECKOTO
3aJaHuil MozenupoBanus, mpotokoi Nel ot 30.08.2018

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOYdYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JList L ¢ HapyLIEHUsIMU CIlyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

C Toukm 3pCHUs HNPUMCHACMBIX MCETOHOB HCIIOJB3YHOTCA KaK TPAaAUIMOHHBIC
I/IH(1)OpMaLII/IOHHO-06’I)$ICHI/IT6JH)HI)IG 3aHATUA, TaK W MHTCPAKTHBHAA IIoAada Marcpualia C
MYHBTHMCﬂHﬁHOﬁ CHCTEMOM. KOMHBIOTepHLIC TEXHOJIOTMU B NAHHOM CJIy4dac obecrneynBaroT
BO3MOXHOCTb Pa3HOIIIIAHOBOI'O 0T06pa)K€HI/I$I AITOPUTMOB U JEMOHCTPAIIMOHHOI'O MarcpHajia.
Takoe codeTaHHe IO3BOJISIET ONTHMAJIBHO HCIOJIb30BaTh OTBEIACHHOE BpEMA U PACKPBIBATH
JIOTUKY U COACPIKAHUC TUCHUIIIINHBI.

Buux Oouiee
Cemectp SAHSITHS Hcnonb3yemble HHTEpaKTHBHBIE 00Pa30BATEIbHBIC TEXHOJIOTHN | KOJTMYECTBO
9acoB
Pabora B rpymnmnax. O0cyxieHHE CIOXKHBIX U JUCKYCCHOHHBIX 6
BOTIPOCOB.
No Tema KOJINYECTBO
9acoB
3 P 1 OCHOBHBIE TTOHATUS U OIIPEICTICHHE TEOPUH KIIETOUHBIX 2
aBTOMATOB
2 Monenu HauBHOH TUQPy3uu 1 AU Hy3un ¢ OKPECTHOCTHIO 2
Maprosyca
3 KA mojaenupoBaHue BeTpa, peaKIIMOHHBIX ITPOIECCOB U 2
ornbaHus MPEnITCTBUI
Hmoeo: 6

Lens nadopamopnozo 3anamua — HayduTb NPUMEHATh TEOPETUYECCKUE 3HAHUSA IIPH
pelIeHMH U MCCIEJOBAHUM KOHKpPETHBIX 3afad. JlabopaTopHble 3aHATHS NPOBOJATCS B
KOMIIBIOTEPHBIX KJIaccaX, IPHU 3TOM MPaKTUKyeTCsl paboTa B rpyInax.

Tembl, 3a1aHuss U BOIMPOCH JUISI CAMOCTOSITENILHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBbIKM TIOMCKa HH(OpPMAalMM, YMEHHUS CaMOCTOSITENIbHO PacHIMpATh U YIIyOJsTh 3HaHUA,
MOJIy4YEHHBIE B X0/1€ JIEKIIMOHHBIX U JJAOOPAaTOPHBIX 3aHATHIM.




ITomxox pa3dopa KOHKPETHBIX CHTyallMH IIMPOKO HCHOJB3YETCS Kak IMPeroaaBaTelieM,
TaKk M CTYIACHTaMU TpHU IPOBEIECHUU aHAIM3a PEe3ylIbTaTOB CaMOCTOSTEIbHOM paboThl. ITO
00yCJIOBJIEHO T€M, YTO Ka)kJ1as KOHKpETHas 3a/ia4a IpU CBOEM MCCIIE0BAHUN UMEET HECKOJIBKO
MOJIXOJIOB, a 3TO TpeOyeT pa3dbopa U OLIEHKH 1IeJI0 COBOKYIMHOCTH KOHKPETHBIX CUTYAIIHii.

I'pynmoBble HMHOUBUAYaJdbHBIC 3adaHus (HOPMHUPYIOT HABBIKM HCCIIEIOBATEIbCKOM
paboThI B KOJJICKTUBE.

4. OueHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJISA YCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTrecTalnuu

VY4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadUKOM y4eOHOro mpolecca.
[Iporiecc camoOCTOSATENLHOW pPaOOTHIl KOHTPOJMPYETCS BO BpEMsl ayAMTOPHBIX 3aHATHH U
WHAUBUAYAIbHBIX KOHCYNbTaluil. CamocTosiTenbHas padoTa CTYAEHTOB MPOBOIUTCS B Gopme
U3YUYEHHSI OT/ICIBHBIX TEOPETHUECKUX BOIIPOCOB I10 TPEIaracMou JINTepaType.

@DOHJ| OIICHOYHBIX CPEACTB JUCHHUILUIMHBI COCTOUT U3 CPEJICTB TEKYIIETO KOHTPOJIS (CM.
CITMCOK JJA0OpaTOPHBIX padoT, 3a/1a4 ¥ BOIIPOCOB) U UTOTOBOM aTTECTAIMH (3a4€Ta).

B kauecTBe OIGHOYHBIX CpPEICTB, WCIOJB3YEMBIX JUI TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH, TPEAJIaracTcs MepPeYeHb BOIMPOCOB, KOTOPbIE MPOpPadaTHIBAIOTCS B IpOIEcce
OCBOCHHUS Kypca. [laHHBI IMEepevYeHb OXBaThIBACT BCE OCHOBHBIC pa3Jelibl Kypca, BKIIIOUast
3HaHUS, TIOJy4aeMble BO BPEMs CaMOCTOSITENIbHOW paboThl. Kpome TOro, Ba)KHBIM 3JIEMEHTOM
TEXHOJIOTHH SIBJISICTCSI CAMOCTOSATEIBHOE pEIICHWE CTyJASHTAaMH U cJada 3aJaHuil. ITo
NOJTHOCThIO HMHIUBHUAyalbHas Qopma oOyueHus. CTyIeHT paccKa3blBaeT CBOE pEIICHUE
MPETOAAaBaTEI0, OTBEYACT HA JOIIOJTHUTEIHHBIC BOIIPOCHI.

OneHKka yCHeBaeMOCTH  OCYHISCTBISICTCS IO pe3yjibTaTaM: CaMOCTOSTEIBHOTO
BBITIOJTHEHHS  J1a00paTopHbIX  pabOT, YCTHOTO Ompoca TMpH  CAade  BBITOJHEHHBIX
CaMOCTOSITCNIbHBIX ~ 3aJ[aHWH, HWHIUBUAYAJIbHBIX  JIA0OpPAaTOpHBIX  3amaHuii, [IpoBepka
WHAWBUIYAIBHBIX 3aJlaHUid M YCTHBIA ONPOC MO HX pe3yldbTaTaM IO3BOJISIET IPOBEPUTH
koMmnerennuu OIIK-5, ITK-5.

IIpumepHBbIii IepeyeHb 3a4eTHBIX BOIIPOCOB

1. Marematuueckue MOJENU TE€PeHOCa U paccesHuss INpuMecH B arMocdepe
3aKOHOMEPHOCTH PACIPOCTPAHEHHUS 3arPS3HSIONINX BEIIECTB B aTMochepe

2. llomyammepuueckoe yrpasiieHHe TypOyJeHTHOH tuddy3un

3. AHanuTHYeCKHE METOJbl PEIICHHS KpPaeBBIX 33Ja4 B MAaTEMaTHYECKOW MOMIEIH
TypOysneHTHOH IudQy3un NpH NOCTOSHHOM CKOpOocTH BeTpa. OCHOBHBIE MNpPENIOKEHUS WU
COOTHOIIICHUSI.

4. MrHoBeHHbIE TOYEUHbIE HICTOUHUKH.

5. Muddysus nerkoi npumecu.

6. Juddysus tsxenoit mpumecu

7.  JInddy3us yacTull IpUMECH CPETHETO pa3Mepa.

8.  T'ayccoBo mpuOiMKeHHE pEeIIeHUs MOJyIMIEPUYECKOT0 YpaBHEHUS TypOyJIeHTHOM
muddy3un.

9. Ilpumenenue  Merojga  MpeoOpa3oBaHMs  KOOpPAMHAT IS pelIeHHS
MOJTySMIIEPUYECKOT0 YpaBHEHUsS TypOyneHTHoH nuddy3uu.

10. AmHanuTHYecKHe METOABI B 33ja4e pacuIeIUICHUs MOITYIMIIMPUYECKOTO YpaBHEHUS
TypOyaeHTHOU AU y3un.

11. Pa3HOCTHBIE CXE€Mbl s  OJHOMEPHOTO  YypPaBHEHHS  TEIUIONPOBOJHOCTH
(madysum).

12. Pa3noctHas cxema Kpanka-Hukoscona.

13. SBHas pa3HOCTHas cxema JJs JIBYMEPHOTO YpPaBHEHHS TEIJIOMPOBOTHOCTH
(muddy3un), MopsIOK aNMpPOKCUMALIUH, YCIOBHS CXOAMMOCTH, OLIEHKA BPEMEHHU CUeTa.

14. HesBHas pa3HOCTHas cxema Uil JBYMEPHOTO YpaBHEHHUS TEIIOMPOBOTHOCTH
(muddy3un), MOpsIOK aNMpPOKCUMALIUH, YCIOBHSI CXOAMMOCTH, OLIEHKA BPEMEHHU CUeTa.



15. Meroapl paciieruieHus 10 KOOpAMHATaM, IOPSAOK allpOKCUMAlMH, YCIOBUS
CXOJIMMOCTH, OIICHKA BPEMEHH CUeTa.

16. Meroasl pacuierieHuss 1o (GU3MYECKUM TIpolieccam, TOPSAOK —aNMpPOKCHMAIIHH,
YCIIOBHS CXOJAMMOCTH, OIICHKA BPEMCHHU CUETa.

17 OCHOBHBIE TOHATHS U OIIPEACICHNE TEOPHUH KIECTOYHBIX aBTOMATOB.

18. KuerouHsle aBTOMATEHI, pean3yromue auddysuro.

19. KA mopenu nepeHoca v peakiuil MpUMecei.

HpHMeprIe 3aJaHus IJI CAMOCTOSATEIbLHOM paGOTLI

1. Coszpmare mnporpammy, peanusywooimyro aBymMepHblii KA HauBHOUW muddy3uw,
BBITIOJIHUTH oOcpeaHeHue. [lpousBectu pacyeTsl I pa3iUyHBIX THUIIOB KpPAEBBIX YCIIOBHU,
MOCTPOUTH I'paUKH pacHpeiesieHnss KOHIIEHTPALUU PUMECeil B pa3IMYHbIE MOMEHThI BPEMEHH.

2. Co3pgarp nporpammy, peanusymonryio KA ¢ okpectHocThi0 Moproiyca, BBIITOJHUTH
ocpenHenue. llpomsBecTn pacueTsl Mg PAa3IMYHBIX THUIIOB KPAEBbIX YCIOBUM, IMOCTPOUTH
rpaduku pactpeieieHust KOHIIEHTPAlUK IPUMecei B pa3IndyHbIe MOMEHTHI BpEMEHHU.

3. Pemenue kpaeBoil 3amauM Uil ABYMEPHOTO ypaBHEHUS AUPPY3UH C y4deTOM
€CTECTBEHHOM Jerpajallii U OCAXACHUS MPUMECH METOJOM KOHEUHBIX pazHocTed. [IpuMeHutsb
METO/i pacUICIUICHUs] N0 MPOCTPAHCTBEHHBIM MEPEMEHHBIM. VICTOYHUK NPUMECH — TOUYEUHBIH,
IIEPUOIUYECKH IEUCTBYIOIIHMN.

4. PemieHue KpaeBOl 3ajayd AN ABYMEPHOro ypaBHeHUs TudQy3uu C yd4eTom
MepeHoca W OCAKICHUS TMPUMECH METOJIOM KOHEYHBIX pasHocTed. [IpumeHuts Meron
pacuieruieHuss o (U3MYECKUM TMporeccaM. VICTOYHMK MpUMecH — TOYEUHBIH, MOCTOSHHO
JEHUCTBYIOLUN, JABUKYILIUICS.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHHS AU CHUILINHBI

5.1 OcHoBHast 1MTEpaTypa:

1. Muckynos, B.H. [lunamuka aspozoneit. M.: ®uszmatiut, 2010. 296 c. [DneKTpoHHBIN
pecype] — Pesxxum nocryma: https://e.lanbook.com/book/59594.

2. Marematuyeckue MOJEIN U BBIYUCIUTEIbHBINA 3KCIIEPUMEHT B MpoOieMe KOHTPOJS U
MPOTHO3a IKOJornYecKoro coctostHust atmocdepst / B.M. Haar u np. CraBpononis: CKOY, 2016.
376 c. [DNEKTPOHHBIM pecypc]. — Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=467018.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1 MaremaTndyeckoe MOJAEIUPOBAHUE HKOJIOTMYECKHUX IPOLIECCOB PAaCIpPOCTPAHECHUS
3arpsA3HSIOIMX BELIECTB : yueOHOe mocobue st CTyAeHToB By30B / B. A. babemko u ap; M-Bo
obpazoBanus u Hayku Poc. @enepanuu; Kydbanckuii roc. yH-T. — KpacHonap: [KybaHckuii roc.
yH-T], 2009. — 138 c.

2. AnosH, A. E. MoxenupoBaHne IWHAMHKH ¥ KHHETHKH Ta30BBIX MpHUMECeH U
asposoueit B atmoctepe. / A. E. Anostn — M.: Hayka, 2008. — 415 c.

4. Kyapsamos, A.H. Kinerounslii aBTOMaT A1 MOJIEIMPOBAHUS 3arpsi3HEHUs aTMoc(hepsl
B pe3yabrate aBapuitHoro BeiOpoca / A.H. Kynpsmos, C.I1. JymapoB // Ycnexu B Xumuu u
xummrdeckor TexHomorun — 2011, Nel(117) Tom 25.— C 47-51. [DnekrpoHHbIi pecypc]. — Pexum
nocryna: https://e.lanbook.com/reader/journal Article/166821

5. Kympsmos, A.H., MoxaenupoBanue paccessHuss TpuMecd B atMocdepe ¢
UCIIOJIb30BaHUEM HedeTKoro kierounoro aBromara / A.H. Kynpsmos, C.I1. yxapos // Ycnexu
B XUMUHM W xumudeckor TexHomoruw —2012. Nel(130) tom 26. — C 24-28. [DneKTpOHHBIH
pecypc]. — Pexxum nocryna: https://e.lanbook.com/reader/journal Article/167242

6. JlmmanoBa, H.U. Xypasnes E.IO., Mm3amoBa ['.H. Pa3paGotka u wuccienoBaHue
NPOCTPAaHCTBEHHBIX Mozenel kierouHbix aBtomaroB / H.U. Jlumanoa, E.}O. XKypasnes,
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https://e.lanbook.com/book/59594
http://biblioclub.ru/index.php?page=book&id=467018
https://e.lanbook.com/reader/journalArticle/166821/#journal_name
https://e.lanbook.com/reader/journalArticle/166821/#journal_name
https://e.lanbook.com/reader/journalArticle/166821/#journal_issue
https://e.lanbook.com/reader/journalArticle/167242/#journal_name
https://e.lanbook.com/reader/journalArticle/167242/#journal_name
https://e.lanbook.com/reader/journalArticle/167242/#journal_issue
https://e.lanbook.com/reader/journalArticle/176182/#journal_article_name
https://e.lanbook.com/reader/journalArticle/176182/#journal_article_name

I''H. MusamoBa // Feueiv xoHe Oimim / Hayka u oOpasoBanme — 2013r. Ne4. — C 101-106.
[DnexTponHbIii pecypc]. — Pexxum goctyna: https://e.lanbook.com/reader/journal Article/167242
7. WccnenoBanue BO3MOXKHOCTH aHaIM3a HaMpPsKEHHO-Ae(OPMUPOBAHHOTO COCTOSHUS
Ha KierouHblx aBTomarax [/ Pyoun T.II. wu gap. // Bectauk HxHO-Ypaibckoro
rocynapcrBeHHoro yuuBepcutera. Cepusi: Mertamnyprus — 2012, Ne39. — C 114-117.
[DnexTponnsIii pecypc]. — Pexxum gocrtyna: https://e.lanbook.com/reader/journal Article/264567

5.4. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBPeMEHHbI¢ Npo(eccHOHAIbHBbIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI
J1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):
1. OBC «HOPAUT» https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. DBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1IpodeccnonanbHbie 0a3bl TaHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBbI BEAYIIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB HA Poccuiickoin
nﬂaT(bopMe HayuHbIX xKypHaoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHash  2JIEKTpOHHas  OwOnmoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
nuccepranuii Poccuiickoit rocynapcrsenHoi oudimoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas 6ubimoreka um. b.H. Enbriuna https://www.prlib.ru/

9. DnektponHas koekius Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopmym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmarronnas cucrema POCCUS http://uisrussia.msu.ru

o s W E

5.6. UndopManmoHHbIe CIPABOYHbIE CHCTEMBbI:

1. Koncynprant [lntoc - cripaBoyHast mpaBoBasi CUCTeMa (JIOCTYII MO JOKAJIbHOM CEeTH ¢
KOMITBIOTEPOB OUOINOTEKH )

5.7. Pecypcsbl cB0OOHOTO 10CTYNA:
1. AmMepuKaHCKas naTeHTHas 0a3a maHHbBIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX AuccepTaimit hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MuHUCTepCTBO  HAykM W  Bblcmiero  oOpa3zoBanusi  Poccuiickoit ~ @enepanuu
https://www.minobrnauki.gov.ru/;
5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;
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https://e.lanbook.com/reader/journalArticle/176182/#journal_name
https://e.lanbook.com/reader/journalArticle/176182/#journal_issue
https://e.lanbook.com/reader/journalArticle/264567/#journal_name
https://e.lanbook.com/reader/journalArticle/264567/#journal_name
https://e.lanbook.com/reader/journalArticle/264567/#journal_issue
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/

6. Mudopmammonnas cucrema "EnmHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koiutekuus nupoBbix 00pa3zoBaTelibHbIX pecypcos http://school-collection.edu.ru/ .
8. ®dexepanbHbIil ICHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoexr I'ocymapcTBeHHOro HHCTUTyTa pycckoro sspika uMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaIMoHHbIH moptan "Pycckuit si3p1k" hitp://gramota.ru/;

11. Cmyx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. Cnosapu u suiukioneauu http://dic.academic.ru/;

13. OO6pazoBarenbHbIN TopTan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O6 oOpa3oBanuu B Poccuiickoit @enepanmun. Borpock! 1 oTBetsl http://xn-
-273--84d1f.xn--plai/voprosy i_otvety

5.8.Co0cTBEeHHBIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMALIMOHHBIE PeCypChl
KyoI'Y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyuenus http://moodle.kubsu.ru
2. baza y4eOHBIX IUTaHOB, YU€OHO-METOIUIECKAX KOMIUIEKCOB, MyOIMKaui 1 KOH(PEPEHIHA
http://mschool.kubsu.ru/
3. bubnmorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHOOPMAITMOHHBIX 00pPa30BaTEIbHBIX
texHousoruit http://mschool.kubsu.ru;
4. DnexTpoHHbII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/
5. DnexkTpoHHBIE OOpa3oBaTeNbHbIE pecypchl Kadeapbl HWHOOPMALMOHHBIX  CHCTEM H
TexHoyoruii B oOpazoBanmu KyOl'Y u Hayuno-merommueckoro sxypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauyeckue yKazaHus AJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCIHUTLIUHBI

VYyebHast NESITENbHOCTh MPOXOJUT B COOTBETCTBUU C TpaduKoM y4eOHOro mpoliecca.
[Tporiecc camMoCTOSTENBbHON pabOThl KOHTPOIUPYETCS BO BpeMsl ayIAUTOPHBIX 3aHATUH U
WHAMBUAYAJIbHBIX KOHCyNbTanuil. CamocTrosiTenpHas paboTa CTYy/I€HTOB HPOBOAUTCSA B (opMme
M3Y4YEHUs OTJEIbHBIX TEOPETUUYECKUX BOMPOCOB MO MpeajiaraeMoi JIUTEpaType, PelIeHre 3a1a4
Y TIOJITOTOBKA Pacy€THOT'O 3aJJaHMUsl.

@DOHJ OLIEHOYHBIX CPEACTB JAUCHHUIUIMHBI COCTOUT U3 CPEICTB TEKYIIET0 KOHTPOJNS (CM.
CIIUCOK JIabOpaTOpHBIX padoOT, MPUMEpHBIE 3aJaHus g CaMOCTOSITENbHOM pPadOThHI, CIHMCOK
3aUETHBIX BOIPOCOB) U UTOTOBOI aTTecTaliy (3aueTa).

B kauecTBe OILEHOUHBIX CpPEICTB, WCIOJB3YEMBIX JJIsi TEKYLIEro KOHTPOJIS
yCIIEBa€MOCTH, TpeaaraeTcs IMepedeHb BOIPOCOB, KOTOpbIE MpopadaThIBAalOTCS B Ipolecce
OCcBOEHHUsI Kypca. JlaHHBIN IepedyeHb OXBaThIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIOYast
3HAHMS, TOJIydaeMble BO BPEMSI CAMOCTOSITENbHON paboThl. BaKHBIM 3J€MEHTOM TEXHOJIOTHUU
ABIIIETCS. CaMOCTOATEIbHOE pelIeHHe CTYAeHTaMH M cJada 3aJaHuid. OTO MOJIHOCTHIO
uHANBUAYyanbHas (opma oOydeHus. CTyIEeHT paccka3blBaeT CBOE pEIIeHHE MPEernoaaBarelio,
OTBEYaeT Ha JOMOJIHUTEIbHBIE BOIpockl. KpomMe TOro, CTyA€HTOM BBIIOJHSETCS U
MIPEACTABIISIETCS] MHANBUIYAIbHOE PACUETHOE 3aJaHNE.

OneHka yCHneBaeMOCTH  OCYIIECTBISIETCS 10  pe3ylbTaraM: CaMOCTOSITEIbHOTO
BBIMIOJTHEHHUST  1a00OpaTopHBIX  paboT, YCTHOTO Ompoca TMpH  CJade  BBITOJHEHHBIX
CaMOCTOSITENIbHBIX 3a/laHuM, pacueTHOTO 3aJjaHMsl, OTBETa Ha 3aueTe (U1l BBIBICHUS 3HAHUS U
MOHMMAaHUS TEOPETHUECKOTO MaTepuaia TUCIUILIMHEI). [IpoBepka WHAMBUAYAIBHBIX 3aJJaHUA U
YCTHBIH ONpOC IO WX pe3yibTaraM I03BOJIIeT TpoBepuTh Kommerenmum YK-1, TTK-2.
CyIIecTBEHHBIM DJIEMEHTOM OOpa30BaTENbHBIX TEXHOJOTHH SBISETCS HE TOJBKO YMEHHE
CTYJI€HTa HalTH pelIeHHe MOCTaBICHHOM 3a/1a4u, HO M IOHECTH €ro J0 BCel ayaUTOpHH. 3aluTa
pacyeTHOTO 3aJ]aHUs TIPOBOJAMTCS B BUJIE MPEJICTaBlIcHUs pe3yibTatoB (cpeactBamu MS Office)
U X 00CYKIeHUS.
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http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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http://dic.academic.ru/
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http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

B pamkax camocTosiTeIbHON pabOTHl CTYIEHT TOTOBHT pacdeTHyio pabotry. Kaxmbrii
CTYAEHT BBINOJHSET pabOTy MO OAHOHM Teme (CM. MPUMEpHBIE 3aJaHUs JUIsl CaMOCTOSATEIbHOM
paboter). OTueT Mo paboTe BHIMOJHAIOT Ha JUcTax (Gopmata A4. CTpaHHIBI TEKCTa, PUCYHKH,
(GopMylbl HYMEpYIOT, PUCYHKH CHAa0)XalOT IOAPUCYHOUHBIMM HAANUCIMHU. TEKCT cienayeT
neuyatarh mpudrom Nel4 ¢ uHTEpBAIOM MEXAY CTpoKamu B 1,5 mHTEpBasa, 6€3 HEJOMyCTUMBIX
CoOKpailleHuil. B koHIle oTueTa 10JKHBI ObITh ClleaHbl BbIBOJBL. OTYET 10JKEH OBITh MOJIUCAH
MarucTpaHTOM C yKa3aHHeM JaTbl ero odopmieHus. OTUeTsl, BHIIOJHEHHBIE 0€3 COOM0ACHUs
NEPEYUCIICHHBIX TPeOOBaHUM, BO3BPAILAIOTCS HA JOPAOOTKY.

BrimonHeHHass MarucTpaHToM paboTa MPeabsBISETCS Ha 3adyere, TIe MPOUCXOIUT ee
3aIuTa.

7. MarepuajabHo-TexHUYeckass 0a3a, HeoOXxoauMMasi

00pa30BaTeJIHLHOr0 MPOIEcca MO JUCIUIJIHHE

IJIsA OCYIIECTBJICHUA

Ne Bug pabor MarepuanbHO-TeXHHYECKOe obecneueHre AUCIHUIIINHBI U OCHAICHHOCTh
KomMmnbroTepHslii  Kjlacc,  YKOMIUIEKTOBAHHBIA  KOMIIBIOTEpAMH  C
1 JlaboparopHsie JTUIICH3NOHHBIM TPOTPAMMHBEIM oOecriedeHneM, HeoOXOoIuMoi MeOelbio
' 3aHATHA (tocka, CTOIBI, CTYJIbS).
(Aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5), A301).
I OVIOBLLE Ayautopusi IS CEMHMHApCKHX  3aHATHH,  YKOMIUIEKTOBAaHHAsS
Py KOMIIBIOTEpaMH C JIMIOCH3UMOHHBIM IIPOrpaMMHBIM O6CCHCLICHI/IGM u
2. (MHIUBUIYaTbHBIE) N
BBIXOJIOM B HHTEPHET, HEOOXO0IMMOM MEOEIIBIO (JIOCKA, CTOJIBI, CTYJIbSI).
KOHCYJIbTallUN

(Ayauropun: 129, 131).

Aynuropust Uil CEMUHAPCKUX 3aHATUM, TEKYIIEro KOHTPOJS U
IPOMEXYTOYHOM aTTecTalliM, YKOMIUIEKTOBAHHAs HEOOXOIUMOM

Texymwit KOHTPOIL, | om0 (mocka, crombl, ctynbs) (ayautopuum: 129, 131, 133,

3 “p‘a’fTZ’f:‘Ty;g;:a" A305, A307, 147, 148, 149, 150, 100C, A3016, A512),
KOMIIBIOTEPAMU C JIMIIEH3UOHHBIM MPOTrPAMMHBIM 00ECIIEUeHHEM U
BeIx0/10M B uHTepHET (106, 106a, A301)
Kabuner mis camocTosITeThHONH paOOTHI, OCHAIIEHHBIM KOMIBIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBIO TOAKIIOUEHUs K cetu «VHTepHeT»,
4 CamocTosiTennHast MPOrpaMMOM  SKPAHHOTO YBEIIMYCHHS, OOCCICUYCHHBIA JIOCTYIIOM B
' pabora SIIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BATENBbHYIO CPEly YHHUBEPCHTETA,
HE00X0IMMOM MeOebio (JI0CKa, CTOJIBI, CTYJIbS).
(Ayautopun: 102-A, yuTaNBHBIN 3a1).
OcymiecTBiieHre y4eOHOTO TIpollecca TpearoiaraeT Hajluyue He0OXOIUMOTo It
peanu3alud  JaHHOW MPOTrpaMMbl TEpPEYHs MaTepHaTbHO-TEXHHUYECKOTO OO0eCTeueHus:
ayIUTOpUH, OOOPYJOBAaHHBIE BHUCOMPOCKIIMOHHBIM OOOpYIOBaHHEM [JISl  TPE3CHTAIUNA

(dpoBoil MPOEKTOP, dKpaH, HOYTOYK) U HEOOXOAMMOW MeOenbio (IOCKa, CTOJbBI, CTYNb);
KOMIIBIOTEPHBIE KJIAcChl C KOMIIBIOTEPHOW TEXHUKOH C JIMIIEH3MOHHBIM IPOTrPAMMHBIM
oOecrieyeHreM M He0OXOAMMOM MeOembIO (J0CKa, CTOJIBI, CTYINbs) 7S IPOBEACHUS 3aHATHI.
KommnerotepHas nmoiepxkka yueOHoro mporecca no HanpasieHuio 01.04.02 IMpuknagnas
MaremMatuka M uHpopMaTHKa oOecrneuMBaeTcs MO BCeM JAMCHUIUIMHAM. DakyibTer
KOMIIbIOTEPHBIX TEXHOJIOTUH M MPUKJIAAHON MaTeMaTHKH, OCHAIIEH KOMITbIOTEPHBIMH KIJIACCAMU,
yCTaHOBJIEHA JIOKaJlbHAsl CETh, BCE KOMIBIOTEPHI (PaKyabTeTa MOJKIOYEHb K ceTu VHTepHerT.
[IperoiaBaTenu M CTYAEHTHl By3a HMMEIOT IOCTOSHHBIA JOCTYH K 3JIEKTPOHHOMY Karajory
yueOHOI, MeTOAMYECKON, HAYYHOU IUTEepaType, MEPUOANYECKUM U3JaHUSM U apXUBY CTaTeM.
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