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Pabouast nporpamma paccMoTpeHa 1 0j00pena ia 3acejaniu ka@epbl
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, odcyxeHa u ogodpena st peamsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 eau ocBOeHMS TUCHUIIMHBI (MOIYJISA)

Llensimu 0CBOCHMSI TUCHUIUIUHBI (MOAyIs) «MoaenupoBaHuey» SBISETCS U3YUeHHE
MIPUHIIMIIOB TOCTPOCHUS MOJIENe 1Mo popMalIu3aliy U aIrOPUTMHU3ALUU TPOIIECCOB
00paboTKu nHpOopMaIUH, a TaKkKe PUINIECKUX, IKOHOMUYECKUX U APYTUX MPOLIECCOB.

Jlis mocTrkKeHus MOCTaBICHHOM 11e/i B Kypce «MoaennpoBaHuey peliaoTcs 3a1a4u:

1) uzydeHnue TeOpur MaTeMaTHYECKOr0 MOIETTUPOBAHUS, BUIOB MAaTEMAaTHUECKUX
Mojiefiell, MaTeMaTH4YeCKHX METOI0B MOJICJIMPOBAHMUS;, IJITAHUPOBAHUE UMHUTALIMOHHBIX
9KCIIEPUMEHTOB C MOJICIISIMH;

2) u3y4eHue METOJI0B MOCTPOEHUS MOJIEJIel U TPOBEPKHU UX aJeKBAaTHOCTH;

3) peanu3anuio aIropuTMOB 110 TOCTPOCHHUIO CTATUCTUYECKUX MOJeNel Ha
OCHOBaHUU 3KCIEPUMEHTAIbHBIX JaHHBIX;

4) npuMeHeHne MOIeTIei 1 METOIOB JJIsl aHAJIN3a, PACYETOB, ONITUMU3AINH
JNETEPMUHUPOBAHHBIX U CIy4YalHBIX SIBICHHUH U MPOLIECCOB.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnraa MozenupoBaHue BXOAUT B 0043aTeNbHYIO YacTh y4eOHOro IjIaHa
00pa3zoBaTeabHON NPOTrPaMMBI.

JUis n3ydeHus JUCUUIUIMHBI HE00XO0AMMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUEHUS TUCIUILINH/ IPAKTHK:

IIpukiagHas MaTeMaTHKa

YucneHHble METOBI

IIporpammupoBanue

CucreMHbIN aHANN3

3HaHus (yMEHUs, BIIAICHUs ), TOJTyYeHHbIE IPU U3yYEHUH JAaHHOM JTUCLIUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YYEHHSI JUCIUIUIMH/TIPAKTUK:

[Tpon3BoiCTBEHHAs - HAyYHO-UCCIe0BaTeNbCckas paboTa

[IpoekTHast neATeIbHOCTD

ANTOPUTMBI U TEOPUS CI0KHOCTH

3 Komnerenunu odyyaromerocsi, popmupyembie B pe3y/bTaTe 0CBOEHUSA

AUCHUIIMHBI (MOAYJIsl) ¥ IUVIAHUPYeMble Pe3yJIbTAThl 00y4YeHus

B pesynbprare ocBoeHUS AUCHUIUIMHBI (Moayist) «MojenupoBaHuey 00yqaronuics
JOJKEH 00J1a1aTh CIeTyIOIMMH KOMITETEHIUSMMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CiocobeH mpUMEeHsITh €CTeCTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYECKOr0 aHAJIN3a U MOJIETIUPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIEI0BaHMsI B TPO(ECCHOHAILHOMN EATEIbHOCTH;

OIIK-1.1 PemraeT craniapTHbeie npodecCHOHATBHBIE 3314l ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX 3HAHHUH, METO/I0B
MaTEMaTHUYECKOT0 aHAJIN3a U MOJIEITMPOBAHUS

OIIK-1.2 Pemaet npodeccronanbHble 331a4l ¢ IPUMEHEHHEM METOJIOB
TEOPETUYECKOI0 U HKCIEPUMEHTAIBHOTO UCCIIEIOBAHMS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:

— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 97,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma Tekyero
X B
B aKaJ. yacax 15 1591 KOHTPOJIA
Paszen/ Tema 2 (B axan ) £EB y P Kox
> 3 O | caMOCTOSTEBHOM |  ycIeBaeMOCTH U
JIUCIUILIAHEI N [ . KOMIIETEHIIMH
g g padoThI TIPOMEKYTOYHOM
11ab. MPaKT. )
Tex. P e aTTecTaluu
3aH. 3aH. O =&
1. Teopus moneneit u
MO/JICITUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKUX U
MHGPOPMALTUOHHBIX MOJICIICH.
TIpuMepbI TOTUCTHYECKHUX,
CTOXaCTHYECKHUX U
UMHUTAIMOHHBIX MOJEIIEH.
1. ITounck
JIOTIOTHUATEILHOM
uH-popManuy no
3aJJaHHOM TeMe.
2.
1.1 Pa3Butue MOHATHS
CaMocToITEIBLHOE N OIIK-1.1,
Mogend. CriocoOsl 14 YcTHbli onpoc
. U3y4eHHe OIlK-1.2
BOILJIOIICHUS MOJCIICH. .
yueOHOM
JIUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMH.
1. Pabora ¢
DIEKTPOHHBIMH
1.2 CooTBeTCTBHE MEXKIY 6116 p
MOJEIILIO M OPUTUHAIIOM, 4 HOTHOTCIKAMH.
CXOJICTBO U pa3jInuue 14,7 2. YcTHBIM ompoc OIK-1.1,
p ) " | CamocTosTensHOE P OIIK-1.2
TlonaTHe afeKBaTHOCTH
MozeH U3yucCHHE
’ yueOHO
JIUTEPATYPHI.
1. Pabora ¢
1.3 OcobennocTH ICKTPOHHBIMHU
y OMOIMOTEKAMU.
MaTeMaTHYECKHX U
UH(QOPMAIIOHHBIX MOIEIeH 12 2. YcTHBIHM ompoc OIK-1.1,
Vx Bop3M0>1<HOCTH " ' CaMOCTOSTENbHOE P OIIK-1.2
H3y4YCHUE
OTpaHUYCHHSI. YHCHH
yueOHO
JIUTEPATYPHI.
1.4 Dramnsl 14 1. PaGora ¢ YcTHBIN onpoc OIIK-1.1,




OJICKTPOHHBIMHA

O6nbaroTexamu.
MaTeMaTHYEeCKOTro 2
MoempoBa. Onepain CamocrosTensHoe OIIK-1.2
HaJ MaTeMaTHYeCKUMH
MOZEISMH. H3yHeHHe
y4eOHOi
JIATEPaTypHL.
1. IlogroroBka
BBITIOJTHEHUIO
1.p.Ne2.
1.5 TIpumeps! Moneneit yis 2. IMounck
OIIMCAHUS TEXHOJIOTUYECKUX JIOTIOJTHUTENILHON
npoiieccoB. OreHka 10 HHPOPMAIHH O KosokBuyM 1o OIlK-1.1,
MPUTOJHOCTH CO3AaHHON 3aJJaHHOW TeMe. 1.p.Ne2. OIlK-1.2
MOJIENHN, €€ afanTallis 1 3.
OIIEHKA YCTOWIHBOCTH. CamocTosaTenpHOe
U3y4YeHHE
y4eOHO
JIUTEPATYypPBHI.
1. IloaroroBka k
1.6 Ilpumepsr Moaeneit s BEITIOJTHEHHIO
OnHUCaHUsl OMOJIOTHUCSCKUX .p.Ne3.
nporeccoB. OneHka 2. KosokBuyM 1o OIlK-1.1,
N 8
TIPUTOHOCTH CO3aHHON CaMocTosTeNnbHOe 1.p.Ne3 OIlK-1.2
MOJIEIH, €€ afanTanus u U3y4YeHHE
OLIEHKa YCTOHYUBOCTH. y4eOHO
JIUTEPATYypPHI.
1. IloaroroBka k
. BBITOJIHEHUIO
1.7 Ananus Moaenupyemon
CHUCTEMBI. n.p-Nel.
VIH(OpMALHONHbIE MOJEITH 8 2. KosokBuyM 1o OIIK-1.1,
CamocTosTenpHOe m.p.Nel OIlK-1.2
JUIsL OTTUCAHUS
9KOHOMHYECKUX TPOIIECCOB. H3YACHIE
y4eOHO
JIUTEPATYpPhI
1. IloaroroBka k
BBINOJIHEHUIO
1.8 Ilocrpoenue, 1.p.Ned.
0COOEHHOCTH IPUMEHEHHS U 9 2. Kommoksuym mo OIIK-1.1,
COCTaBIICHHS CamocTosTenpHOe 1.p.Ned. OIlK-1.2
JIOTUCTUYECKHX, MOJIENIEH. n3ydeHue
y4eOHO
JIUTEPATYPHI.
1. [loaroroBka
BBIMOJIHEHUIO
1.9 IIpumepsr 1.p.Ne5.
JIOTUCTUYECKUX, 8 2. Komnoksuym o OIIK-1.1,
CTOXaCTHUYECKUX U CamocrosTensHoe 1.p.Ne5. OIIK-1.2
MMHTAIUOHHBIX MOJIeTICH. n3y4YeHUe
yaeOHOI
JIUTEPATYPHI.
Hroro no paszneny 97,7
HWroro 3a cemectp 97,7 3a0
HTOro no AuCUUILIMHE 97,7 3a4eT C OLECHKOU




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpraHU3aIMIo 00-Pa30BaTEILHOTO MPOIECcca U MPEINOoIaralilyo NpsMyto TPAHCIALNIO
3HaHUH OT IIpenoaaBare-is K CTyACHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCLUILIMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE IPEUMYLIIECTBEHHO BEPOATILHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTelis).

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBbIKOB
I10 TIPEIJI0-)KEHHOMY AJITOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHHs — OpraHu3aIys 00pa3o0BaTEILHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3JIaHHE YUEOHBIX
MPOOJIEMHBIX CUTYalU JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON JI€ATEIIEHOCTH
CTYJICHTOB.

@DopMbl YUeOHBIX 3aHATHUH € UCIIOJIIB30BAHUEM TEXHOJIOTHM TPOOIEMHOI0 00y4eHus:

[TpakTryeckoe 3aHsATHE B POpPME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HalpaBJIeHHas Ha PeLIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3ajauu, TpeOyrowiei ot
CTYJCHTA IPUME-HEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. IHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas Npel-T0JaraeT akTUBHOE U HEJIMHENHOE B3aUMOJICHICTBUE BCEX YUYACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JTMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTebHOIO PE3yJIbTaTa.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3U» — JIEKIMSA—TIPOBOKALIUSA (U3JI0’)KEHHE MaTepHralia ¢ 3apaHee
3aIIaHUPOBAaHHBIMU OIIMOKaMHM), IeKIUs-0ece1a, JeKIUI-TUCKYCCHsl, JeKIHs-IIpecc-
KOH(epeHIIHs.

CemuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYK€HHE BOIIPOCOB, TPOOIIEMBI, BBISIBICHUE
MHEHUH B TPYIIIIE 10 TEME HAYYHOI'O UCCIIEJOBAHUS CTYAECHTOB.

4. upopmManiioHHO-KOMMYHHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3alnys 00pa3zoBaTeIbHOTO NMPOLECcca, OCHOBAHHAS HA MPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB pabOTHI ¢ MH(OpMaIuei Mo TeMe HayqHO-HcCle10BaTeIbCKOn
paloThI CTYICHTOB.

@DopMbI YUeOHBIX 3aHATHH € UCTIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanus — U3J0KEHUE COACPIKAHUSI CONIPOBOXKIAETCS MPE3EHTAUEN U
BHJIEOMATEPHAIIOB 1O KypcaM «MareMaTudeckoe MozearpoBanue» u «KoMmerorepHoe
MOJIETTUPOBAHUE.

6 YueOHO-MeTOqUYECKOE 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUaroIIHXCSl

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHO-MeTOnMUYeCKOEe M HH(POPMALMOHHOE 0O0eceYeHue QU CUMILIUHBI

a) OcHoBHas JIuTeparypa:

1. MogemupoBanue cucreM: [Toaxoel 1 MeTo bl yaeOHOoe mocodue / B.H.
Bonxkoga, I'.B. T'openosa, B.H. Ko3nos u ap. ; MunncrepctBo 00pa3oBaHus B HAYKH
Poccutiickoit ®eneparuu, CankT-IleTepOyprekuil rocy1apCTBEHHBIN MTOTHUTEX HUUECKHI



yauBepcurtert. - CI16 : M3narensctBo [Homutexuuueckoro ynusepeurera, 2013. - 568 c.
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=362986

2. Kpyunnun, B.B. KomnbroTepHbie TEXHOJIOTHU B HayKe, 00pa30BaHUH U
MIPOU3BOJICTBE JIEKTPOH-HOW TEXHHKH : yueOHoe mocodue / B.B. Kpyunnun, FO.H.
Tanosunkuii, C.JI. Xomuu. - Tomck : ToMCKHI TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM
YIPABJICHUS U PauodJIeKTpoHukH, 2012, - 155 ¢. [Dnexktponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

3. boes, B.Jl. Komnsiorepaoe monenuposanue : kype / B.J1. boes, P.I1.
Ceimuenko. - M. : Uatepaet-YHausepcurer Mudopmarnmonnsix Texnomoruii, 2010. - 455 c.
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233705

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Slunkos, .M. BBenenue B MaTreMaTH4eckoe MOJICTMPOBaHKE: yueh. mocodue
[Teker]. /MU.M. SlunkoB. = Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. [.1.
Hocosa, 2012. 84 c.

2. SlunkoB 1.M., 3aperkuit M.B. Matlab asst ctynenToB nH)eHEpHBIX
cnenuanbHocTei. OcHOBBL.: YuebHoe nocobue. M3n-Bo MarHUTOropck. roc. TeXH. yH-Ta UM
I"."1. HocoBa, Maruuroropck, 2017. 135 c.

3. SlunkoB .M., 3apenkuit M.B. Matlab mist ctynenToB nHx)eHepHBIX
cnenuanbHocTeld. ['paduka. Matepnonsus. Henuneitnsie ypaBHeHus: YueOHoe mocobue.
W3n-Bo Marnutoropck. roc. Texs. yH-ta um I.J1. HocoBa, Marauroropck, 2018. 156 c.

B) MeToanueckue yKa3zaHusi:

1. SluukoB .M. KoMIiptoTepHOE MO/IETMPOBAHUE: METOANYECKUE YKA3aHUS IS
CaMOCTOATENIbHON paboThl cTyAeHTOB cniermaibHocT 230105, nanpasnenus 230100 Bcex
¢opMm o0yuenus. Maruuroropck: M3a-Bo Maruutoropck. rocy. TexH. yH-Ta, 2012, 20 c.

2. SAunkoB U.M., Unbuna E.A. KoMnbroTepHOE MOJETMPOBAHUE | METOAMUYECKUE
yKa3aHUs K 1JabopaTopHbIM paboTaM 1o quciuruinie «KoMIproTepHOe MOAETUPOBAHUE) IS
ctyneHToB HanpasieHus 230100.62 «MHdpopmaTka 1 BHIYMCIUTENIbHAS TEXHUKAY.
Maruurtoropck: M3a-so Marauroropck. roc. Texs. yu-ta uMm. .. Hocoga, 2014. 16 c.

r) IIporpammuoe obecnieyenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

HanmenoBanue

o Neo norosopa Cpok AeicTBUS TUIEH3UU

MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

MathWorks
MathLab v.2014 |K-89-14 ot 08.12.2014 0eccpouHo
Classroom License

IIpodeccnonanbublie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HasBanwne kypca CchlIKa

HannonansHas nHGOpMamoHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nuaekc Haydroro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp




9 MaTepuaibHO-TeXHUUYECKOEe o0ecreyeHue TUCUUIIMHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTUTUHBI BKITIOYAET:

1. JlekuroHnHas ayautopus MylbTUMEINITHBIE CPEACTBA XPAHEHHUS, IIEpeaadn U
MpeicTaBiIeHHs] HHPOPMALUH

2. Komnbrotrepubliii kiacc. [lepconanbHble KOMIBIOTEPHI C BUPTYAIbHON MalllMHOM
Ju1st yetaHOBKH cepBepHoro [10, BerxoioM B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTENbHYIO CpEAy YHUBEPCUTETA.

3. AynuTopuu AJsi CaMOCTOSITENIbHOM paboThl: KOMITBIOTEPHBIE KIIACChI; YUTAJIbHBIC
3autbl Onbnmoteku. Bee kimacesl YUT u ACY ¢ nepcoHaIbHBIMA KOMIIBIOTEPaMH, BBIXOJIOM B
WHTepHeT U ¢ TOCTYIOM B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy
YHUBEpPCUTETA.

4. Ayautopuil 1Jisl TPYNIIOBBIX U MHIMBUAYAJIbHBIX KOHCYJbTAIIUNA, TEKYILIETO
KOHTPOJIA U MPOMEKYTOUHOM aTtTtectauuu. Ayn. 282 u kinaccel YUT u ACY.

5. IlomemeHus asi caMOCTOSITENEHOM pabOThl 00yUaOIIUXCsl, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKOW C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTH «IHTepHEeT» 1 Hanuurem
JIOCTYIIa B AIEKTPOHHYIO0 HH(POPMaLIMOHHO-00pa30BaTeNIbHYIO cpey opranuzauuu. Kiaccol
YUT u ACY.

6. [TomemeHus ayist XpaHeHUS ¥ MPOPHIAKTUYECKOTO 00CITYy>KUBAaHUS YI€OHOTO
obopynoBanus. LIeHTp MHPOPMAITMOHHBIX TEXHOJIOTHIA — ayid. 372.

[Tpunoxkenue 1. YaeOHO-METOINYECKOE 00ECIIEYCHIE CaMOCTOSATEIBHON pabOThl 00yJarOIIHX Cs

B Teuenue cemecTpa Kaxkablil CTYICHT BBINOJIHAET JJaOOpaTOpHbIE pabOTHI.

[Ipy BBINOTHEHUM KaKAOW J1abOpaTOpHOW pabOThl CTYAEHT CaMOCTOSITENBHO JIElaeT
3aJjaHKe U 10 TeMe JJabopaTopHON pabOThI 3alMIIAET TEOPUIO B BUE KOIJIOKBHUYMA.

CaMocTosiTenbHasi MOATOTOBKa K KOJUIOKBUYMY IPOMCXOJAUT B MPOIECCE€ MOATOTOBKU
OTBETOB Ha TEOPETUYECKUE BOIIPOCHI 10 KAXKIOU TeMe IIPU U3YYEHUH Kypca.

[IpumepHble ayTUTOPHbBIE KOJJIOKBUYMBI

Konnoxeuym Ne 1. Ananus mooenupyemoti cucmemol. Ungpopmayuonnvie mooenu 0nst onucanus
IKOHOMUYECKUX NPOYECCOB.

MeToapl TOCTPOEHUSI MOAEIN MHOTOOTPACIEBOM YKOHOMMKH JI€OHThEBA.

Ornucanne MOJIEH B3aUMOJICHCTBUS B CHCTEME PECYPC-TIOTPEOUTEND.
DKO0JIOr0-3KOHOMUYECKask MOJIEIb C YU€TOM JAeMOTpapUuecKuX MpOIecCOoB.

Mopnenb cTapeHust IPOU3BOACTBEHHBIX MOITHOCTEN.

[TpuHIMIIBL, JIEKale B OCHOBE MOJENIN B3auMoeicTBUs Jlanduecrepa.

agbrwbnE

Konnoxeuym Ne 2. [Ipumepsi mooeneii 0isi ONUCAHUSL MEXHOIOSUYECKUX Npoyecco8. JucieHHblil
okcnepumenm. (Boinoansemes ¢ cpede Octave-online uru Google Colaboratory)

1. OmnpenenuTe, ¢ KaKUM YTIIOM CEKTOP TpeOyeTCs BhIpe3aTh U3 KPYIJIOTO JINCTa

KECTH JIJISL TTOJTyIEHUS [TOKAPHOTO BEApa KOHMUECKON (POPMBI ¢ MAKCHMAITbHBIM

00BEMOM.

2. YucneHHble METO/BI IS alllIPOKCUMALIMY, UHTEPIOJSALUN U SKCTPANONALIUN (QYHKIIHM.
3. UuciieHHOE UHTErPUPOBAHHUE.

4. Yucnennsie MeToasl pemenns OY: cxema Ditnepa.

5. Yucnennsle MeTobl cucteM pemenust OLY: cxema Pynre-KyTThl.

Konnoksuym Ne 3. Ilpumepot moodeneii 011 onucanust buonocuyeckux npoyeccos. Oyenka
NPU2OOHOCMU CO30AHHOU MOOeNU, ee a0anmayus U OYyeHKa yCmoudusoCmu.
1. CoznaiiTe HHTEPaKTUBHYIO THHAMUYECKYIO MOJEIh MEKBHUIOBOM



KOHKYPEHIIUU JIBYX BUJOB OAKTEPHIA.

2. Co3naiiTe HHTEPaKTUBHYIO JUHAMUYECKYIO MOJCIIh OMOTOTHIECKON CUCTEMBI
«XHUIHUK-KEPTBAY.

3. [TocTpoenue moaenel nemorpaduaeckoro mporecca.

4, Monenb r1o0anbHON KIMMAaTHYECKON N3MEHUYNBOCTH.

5. Pemenue 3a1aun 0 KOHKYpEHIIMK BUAOB C MPUMEHEHHEM MPOTPaMMHON CPEIbl
MATLAB unu Octave.

Konnoksuym Ne 4. Ilocmpoernue, ocobeHHOCMU NPUMEHEHUsL U COCMABNEeHUSL T0SUCTNUYECKUX
Mmooenel.

1. IIpuMeHeHne TMHEHHOTO IPOrPAMMHUPOBAHKS B MATEMAaTUYECKUX MOJEIIAX
ONTUMAJILHOTO MIaHUPOBaHUs. CUMIUIEKCHBIN METO/.

2. DKOHOMHMKO-MaTeMaTUYECKUE MOJIENIU, CBOAUMBIC K TPAHCIIOPTHOM 3a7aye.

3. Jlunamuueckoe mporpaMMHUpPOBaHUE U €T0 IPUMEHEHHUE.

4. MonenupoBaHue NpoLECCOB MACCOBOIO OOCTYKUBAaHUS B YKOHOMUYECKUX CUCTEMAX.
5. DNeMEeHTBI TEOPHH MacCcOBOro obcmykuBanusa. OcHoBHbIE MoHATHA. Kinaccudukarms

CUCTEM MaccoBOro oociyxuBanus. [TorsiTie MapKOBCKOTO CIydaifHOTO TpoIiecca.
(Bemomnsiercs B cpene Anylogic uimmn Google Colaboratory)

Konnokeuym Ne 5. Cmoxacmuueckue u umumayuonnvie mooenu. Boinonnsemes 6 cpeoe Anylogic.

1. Onpenenenue wiomaau ¢purypsl MetogoM Monte-Kapiio

2. Hanummure nporpaMMy, reHEpUPYIOLIYIO CIy4aliHOE YUCIIO 10 3aKOHY
HOPMAaJIbHOT'O PAaCHpeieNIeHHsI IJIOTHOCTH BEPOSATHOCTH.

3. Meronom MonTe-Kapio onpenenure 1iomais, 3aKIF0YCHHYI0 MEKIY

rpaduxoM QyHKIMU U OKPY>KHOCTBIO C LIEHTPOM B Touke (3; 3) u paguycom
R=3.

4. HiMuTaiimoHHoe penieHre 3aa4 MUHUMHU3alluy 3aTpar.

5. HIMuTaIimoOHHOE MOJICITMPOBAHHE TTPOU3BOJICTBEHHBIX ITPOIIECCOB

OIIEHOYHBIE CPEJICTBA JJIsI TPOBEJEHUSA MIPOMEXYTOYHOM

ATTECTAIIUUN
a) [lnanupyemsble pe3yabTaThl 00y4eHHUs
HNunukaro
Kon P
JOCTHKEHUS OueHouHbIE CpeACTBa
WHJIUKaTOpa
KOMIIETEHIINHT

OIIK-1: Cnoco0eH npuMeHSITh ecTeCTBEeHHOHAYYHbIE M 001leMHKeHePHbIe 3HAHMS, MeTO/IbI
MATeMaTHYeCKOI0 aHAJIM3a U MO/IeJINPOBAHUSl, TEOPEeTHYECKOI0 U IKCIIePUMEHTAJIBLHOI0
HCCIeJ0OBAHMS B PO ecCHOHAIbLHOM eI TeJIbHOCTH;

OINK-1.1: Pemaer Hepeqe}lb TCOPETUICCKUX BOIIPOCOB K 324€TY:

CTaH/apTHBIC 1. BceoOmHoCTh  MOAETUPOBaHUS, TEOPHsl  IO3HAHUS,

npoQeccHOHaIb Hepapxusi MOJENeH, MpUMEpHI.

HBIC 3aJ1a9H C 2. llpuBenute MIPUMEPBI MO3HABaTEJIbHbBIX u

TIpUMEHEHHEM NParMaTH4YecKuX MOJEIEH.

€CTECTBEHHOHAY 3. MoOXeT JIi OJTUH | TOT K€ O0BEKT SBJIATHCS OJJHOBPEMEHHO

CHEIX 1 MO3HABATEJIbHOW U ITparMaTuyeckon Mojaenpio? Ilpumepsr.
4. TlpuBenute HECKOIHLKO MPUMEPOB AHHAMHUYECKHX U

06meHH>KfHepH CTAaTHYECKHX MOJeNIell. MOXKET JIM OOUH U TOT K€ 00BEKT

BIX 3HAHHH,

SIBJIATHCS JUHAMUYECKON U CTAaTUYESCKON MOJIEIBIO?
METO/0B 5. AOCTpakTHble MOJEIH, UX CBOICTBa M OCOOEHHOCTH.
MaTeMaTH4YECKOT [IpuBeauTe cBOM MpUMEPHI MOJIETIEH.
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O aHajiy3a u
MOACIIUPOBAHUA

OI1IK-1.2:

Pemraer
npodeccuoHaib
HbIC 33]]a4M C
PUMEHECHHEM
METOJIOB
TEOPETHYECKOTO
u
HKCTIEPUMEHTAIIb
HOTO
UCCIICTOBAHMS

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[Ipsimoe 1 KOCBEeHHOE MOJ00ME MaTepUaIbHBIX MOJENEH.
[Tpumepsr. OcOOEHHOCTH TPUMEHEHHSI U UCTIOJIb30BAHMS.
VYcnoBHoe momoOue MaTepualbHbIX Moaened. CBs3b C
abcTpakTHRIMU MojensiMu. [IoHsATHE CHUTHAIOB U KOJOB C
TOYKH 3PEHUS MOJEIIEH.

[Touemy oTiinyaeTcs MOJENb U AEUCTBUTEIBHOCTE. B uem
OCHOBHBIE pa3nyus’?

KoHe4HOCTh, YIPOIIEHHOCTD, IPUOIMKEHHOCTh MOJEIIEH.
AJIEKBaTHOCTb, HCTUHHOCTb U JIOKHOCTh MOJIEJIEH.
OcHoBHbIE CXOZCTBA MEXY MOJIEbIO u
JNEUCTBUTENBHOCTRIO.  [IpuMepbl  yCIOBHO HMCTUHHBIX
MOJEIIEH.

Junamuka mozenei. X poxkaeHue, pa3BUTHE U CMEPTh.
[ToCHUTB OT YEero 3TO 3aBUCHT.

[IpuBeaute TpeGoBaHMs K MPOIECCY MOJCIUPOBAHUS IS
WCCIIeIOBATENS M KJIaCCH(PHUKAINS MOJIEIICH.

Uem aHaJI0roBast MOJIEJIb OTJINYAETCS oT
MaTtemMaTtudeckoit monenu? IlpousurocTpupoBath CBOU
JIOBOJIbI IPUMEPAMH.

Uem ananoroBasi MOJEib OTINYACTCS OT (PU3HMUYECKOM
Mozenu? [IponmitocTpupoBaTh CBOM AOBO/IbI IPUMEPAMHU.
HazoBute u3BecTHble PUMEPHI MOJEIUPOBAHUS C LENbIO
uccnenoBanus. Kak B 3THUX YCIOBUSX oOecledrBaeTcs
IKOHOMHUYHOCTH ¥ TPAAYKTHBHOCTD?

MoOHO 71 paccMaTpUBaTh CTYACHUYECKYIO Ja0OpaTOPHYIO
paboty kak mozaens? Ecnu Her, To mouemy? Ecnu na, uro
ABJIAETCS OpUrHHaJoM? Kakue pe3ynbTarhl, MOJTy4CHHbIE
Ha MOJIEJIM MOYKHO pacHpOCTPaHUTh Ha OPUTHHAJ, a KaKue
Het?

B OonbmmHCTBE TEXHOJOTUYECKHX PACUETOB CBOMCTB
ra3oB Mbl HCXOAUM U3 MOJENIN UACAIBHOIO rasa, 3Has, 4To
peasibHble ra3bl MOXKHO OINKCaTh 0oJiee COBEPUICHHBIMU
MOJIEISIMU, HAIIpUMEP MOJIENb peabHOro rasza Ban - nep —
Baanbca. O0bsicHUTE TIOYEMY, M B KaKHX CIy4asiX 3TOTrO
nenaTb OyJer Helb3s?

[Touemy HEKOTOPBIX moaein MBI Ha3bIBAEM
nparmMatukamMm? PaccMoTpeTs MOBeeHUE 3TUX JIIOJCH ¢
TOUYKH 3PEHUSI TEOPUU MOJEINPOBAHHUS.

Kakas wn3 maremMarnyeckux MOJENEH MaTepHallbHOTO
oOBekTa OyneT coaep:karh OOJbIIEe MapaMeTpoB: rpyodas
MOJIETIb OYEHb CII0)KHOTO OOBEKTa WJIM OY€Hb TOYHAS
MOJIeJIb CPABHUTENLHO MIPOCTOTO 0OBEKTa U IouemMy?
OOblyHBIE ACTPOHOMHUYECKHE SIBIIEHUS MOTYT OBITh
MpeJCKa3aHbl 3apaHee (3a MHOTO JIET JI0 UX HACTYIUICHUS),
a TOYHOE TMpeAcKazaHWE TOroAsl Ha  3aBTpa,
3aTpyJHUTENBHO U BO MHOTHX CIy4yasiX SIBJISIETCS OYEHb
rpyoBIM, TTIOYEMY?
IIpuBenure cBOM
CTOXACTHYECKUX U

OpuMepbl  J1eTepMHUHHPOBAHHBIX,
CMEIIAHHBIX  MaTEMaTHYECKUX
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23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

MojIeTiell U3 TOro, 4TO BBl y3HAIIU B Byse.

Crenuduueckue 0co0EHHOCTH MaTEMAaTHIECKUX MOJIEIICH.
[ToHsiTHE MaTeMaTHYECKOIO aIrOpUTMA.

Oranbel MaTeMaTU4ecKOoro MoJenupoBaHus. PaccMorpersb
MIpUMeEp C peanu3alieil OCHOBHBIX 3TAroB.

OcHoBHBbIE Ollepally HajJl MaTEMaTUYECKUMHU MOJEIISIMU.
[ToueMy Mojenb Ha3bIBAIOT CHUCTEMHBIM OTOOpPaKEHUEM
opuruHasna?

B ueM nposBisitoTCs TPYAHOCTH MOJICTUPOBAHUS CIOMKHBIX
cucreMm? BpemenHas acummeTpusl.

[Touemy oTiMyaeTcs MoJaeNb U ACHCTBUTEIHLHOCTh. B uem
OCHOBHBIE pa3ianuus’?

KoneuHocTs, ynpomeHHOCTh, MPUOINKEHHOCTh MOEIEH.
KommnbsrorepHsie MogeIu.

AJIeKBaTHOCTb, UCTUHHOCTH H JIO)KHOCTH MOZEIIEH.
OcHoBHbIE CXOZCTBA MEXY MOJIEbIO u
NeHCTBUTENBHOCTBIO.  [IpuMepsl  YCIOBHO  HCTHHHBIX
MOJEIIEH.

Junamuka mozeneil. X poxkieHue, pa3BUTHE U CMEPTh.
[TosCHUTB OT Yero 3TO 3aBUCHT.

OO6cyauTh pa3nuyusi B MOJICNH, CBSI3aHHOM C  JIOIIAJBIO C
MO3UIUU KPECThSIHUHA, )KOKEsl, KaBaJIEPUCTa, CKYJIBIITOPA,
KOHEBOJla, MoBapa. 3ajgada OOCYXJIEHHUs — WLTIOCTpalus
LIEJIEBOT0 XapaKTepa MOJEIIEH.

PaccmoTpuTe Barie 100MMOe CTUXOTBOPEHHUE WIIU TECHIO
Kak MOJeJIb JIEUCTBUTEIBHOCTU. UTO B ATOW MOJENIU
UCTHHHO, a YTO JIOXKHO?

OO6cyauTh peasibHble U aOCTPAKTHBIE ACTIEKTHI TOPOKHBIX
3HAKOB M KapTbl MECTHOCTH, T.€. MOJEJIEH YCIOBHOTO
nosoous.

Ecnmu  ycnoBHoe momobue Mojened  onpenensercs
COTJIAIlICHHWEM, TO YeM OrpaHuyeHa cBoOoga BbeIOOpa
MOJIeTIe YCIOBHOTO MOA00us?

DKCTpaceHc, Jnenas IMacchl pyKaMd, CHHUMaeTr Ooib y
MareHTa U OOBICHAS 3TO B3aUMOJICWCTBHEM CBOETO U
HamyeHTa OMOITOJIA. OOGcynute COOTHOILIEHUE
aJeKBaTHOCTH, JIO)KHOCTM M  HUCTUHHOCTH  MOJEINH,
MIPEIIOKEHHON SKCTPACECHCOM.

AJNXUMHKH YTBEp>KJAJIM, YTO MEPBOOCHOBA BCEX Bellel B
MIPUPO/IE — BOJIa, OTOHB U 30JI0TO. B cBOMX TpyAax OHU MpU
STOM CJeNIajil HeMaJl0 OTKPBITUHA, HapUMep, BBIICIUIU
PTYTh M HAy4YWIMCh IONy4YaTh P JAPYTHX TOJE3HBIX
BELIECTB, KOTOPHIMU JIIOAM TOJB3YIOTCS [0 CHUX TOp.
IloueMy mnpu JIO)KHOCTM TPEANOCBUIOK UM YJAJIOCh
MOJIYYUTh MOJIE3HBIE OTKPBITUSA?

OpaHLy3CKUN €CTECTBOUCIIBITATEIb C.Kapno
paccMmarpuBai MpOIECChl, MPOUCXOIAIINE B MalIUHE, KaK
C)KaTue, pacIlUpEeHUE U TEUEHHME «TEIIOBOM JKUIKOCTH.
TeroBbie MIPOLECCHI OH CBSI3bIBAJ c
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THAPOMEXaHUYECKUMH TEYCHHUSIMH C YIaCTHEM TETUIOPO/IaA.
[Toyemy OH cMoOr €c03/1aTh TEHHAIBHYIO TEOPUIO TETUIOBBIX
MPOIIECCOB, KOTOpas  JIGKUT B OCHOBE COBPEMEHHOM
TEPMOJIUHAMUKHU?

Ilpumepnvie npakmuuecKkue 3a0aHus

1. Kakast MoJieib MCIIOJIb3YETCS JJISl PELICHUS CIEAYIOIIeH
3a/1a4u: 3aBOJI IPOU3BOJUT TPU BHUIA IPOAYKLIMH, KXKIbIU U3
KOTOPBIX TpeOyeT 3aTpaT BpeMeHH Ha 00paboTKy Ha
TOKapHOM, ()pe3epHOM U CBEpIUIHLHOM cTaHKaxX. KonnuecTBo
MaIlIMHHOTO BPEMEHH ISl KaXKJ0TO U3 CTAHKOB OIPaHUYEHO.
ITycts cl, ¢2,c3 — mpuObUIb OT peau3auy eIUHHUIIbI
COOTBETCTBYIOIIETO BUJIa MPOAYKIIUU. TpedyeTcs OnpeaenuTh,
KaKo€ KOJMYECTBO KaKJI0TO BUAA MPOTYKIIMH HEOOXOAUMO
MIPOU3BOIUTH B TEUCHHUE 33JJaHHOTO HHTEPBaAIa BPEMEHH,
YTOOBI MOTYUYUTh MAKCUMAIBHYIO TPUOBLIB.

a. JInHelHoe MporpaMMHUpOBaHUE

b. HenuueiHOe MporpaMMUpOBaHUe

c. KBanpaTtuunoe nporpamMmmupoBaHue

d. luckpeTHoe mporpaMMHpOBaHUE

e. Jlunamudeckoe nporpaMMUpOBaHNE

2. 3agauM IPUHSTHS PELIEHUs, T/1€ KPUTEpU ONTUMAIbHOCTH
Y OTPAaHUYEHUS HE 3aBUCAT OT BPEMEHH, Ha3bIBAIOT:

a. /ImHaMu4eckue

b. Cratnueckue

c. Urposeie

d. Heompenenénnnie

2.KakoMy MeTOy MaTeMaTU4eCKOro MpOrpaMMHUPOBAHUS
COOTBETCTBYET nocTaHoBKa 3anaun: Haiitu F(x) = max (cTx)
npu ycnoBuu AX <B; X>0, X=(x1,...,xn) D, rne D -
HEKOTOpOE MHOXeCTBO R(n), koTopoe sBisieTcss KOHEYHBIM
WJIY CYETHBIM

a. JInHelHoe MporpaMMHpOBaHuE

b. HenuneitHoe mporpaMMupoBaHue

c. KampaTtuunoe nmporpamMMupoBaHue

d. luckpeTHoe mporpaMMHUpOBaHUE

e. JluHamudeckoe nporpaMMUpPOBaHUE

3. CucreMa XapakTepHu3yeTcss HATMIUeM

a. KoOMIIOHEHTOB M CBsI3ei MEXly HUMHU

b. KoMImoHEHTOB, CBs3€H MEXy HUMU U TEJH
(YHKITMOHUPOBAHUS

¢. KoMnoHeHToB, mapaMeTpoB KOMIIOHEHTOB, CBA3EH,
CTPYKTYpHI, 1IeH (PYHKIMOHUPOBAHUS, 3aKOHOB, TIPABHI U
ornepanuil pyHKIIMOHUPOBAHUS

4.Kakyro Mo/ieJib MO>KHO MCTIOJIb30BaTh JUIsl PEIICHUs 3a/1a4H B
cleAyrouel MOCTAHOBKE: HAWTH 3HAYEHUS IEPEMEHHBIX
x1,...,Xxn , TOCTaBISIONUIME ONTUMYM 33JaHHOM JIMHEUHON
(hopMBI TIPHU BHITIOJTHEHUN CHCTEMBI OTPaHUYCHHH,
MIPEJICTABJISIONINX TaKXKe JIMHEHHBIC (hOPMBI
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a. CuMILIeKC-MeTOA
b. Meron BeTBel U TpaHUI]
C. Meron MHOxUTeNnen Jlarpanxka

5. Kakoe u3 crefyromux yTBepKaeHui o0 GOopMyIUpOBKe
JIBOMCTBEHHBIX 3a/1a4 SIBJISIETCS HEBEPHBIM?
a. Ecnu npsimast 3ajaua siBisieTcs 3aaueil MaKCUMMU3allid, TO
JIBOMCTBEHHAA 3a/1a4ya OyeT 3afaueii MUHUMHU3AIUN 1
Ha000pOT;
b. 3HaKu HEPAaBEHCTB B OTPAHUUCHUSX IBOMCTBEHHOMN 3aa4u
W3MCHSIFOTCSI Ha OOpaTHEIE;
c. /IBoiicTBeHHas 3a/1a4a K IBOMCTBEHHOM SIBIISIETCS MPSAMOI;
d. Eciu mpsimast 3a1aua MMEET pelleHue, TO IBOMCTBEHHAs
3a/laya MOXKET U HE UMETh PEIICHUS.

3aoanusa na pewienus 3a0au u3 odaracmu

MoO0enuposanus.

ITakeTamu MMPUKIAAHBIX IIPOIpaMM JIA BbIIIOJIHCHHA
HWHXCHCPHBIX U HAYYHBIX PACUCTOB, OPUCHTUPOBAHHBIX

Ha paboty ¢ maccuBamu JaHHbIX — MATLAB u
Mathcad.

Haspikamu pemiCeHus MPOCTBIX NPUKIIAAHBIX 3ada4d
CpeacTBaMu MaTEMATUICCKOI0O U UMUTALIMOHHOI'O
MOJCIIMPOBAHUS. Hapwpikamm MMPOBCACHUA KOMIIBIOTCPHOT'O
OKCIICPUMCHTA.

1. IlpuHumasi, 4YTO  IJIOTHOCTb  MOPCKOH  BOBI
yBEJIMYUBACTCS ¢ TyOMHOM h , KM Mo cheyroiei

3aBHCHMOCTH:
_ 40,004n 3
y=¢€ , kKr/mM". OnpenenuTs T/1e HaXOIUTCS EHTP
TSOKECTH.

2. U3BectHa TabnMyHast 3aBUCUMOCTb TETIJIONPOBOIHOCTH
BO3/yXa OT TEMIIEPATYPHI OT 275 110 500° K u naBieHus
or 0,1 mo 35 MIla. Paccuurats KOd(pPULIHEHT
TETUTOTIPOBOJHOCTH TSI JTIFOOOHM  Temreparypel |
JaBlIeHUs] B YKa3aHHBIX JMaNa3oHaX MCIOIb3Ys
TMHEWHYIO UHTEPTIOJISIINIO byHKIAN TIBYX
MIEPEMEHHBIX.

IIpoBecTH YHCIEHHBINH HKCIIEPUMEHT, aHAJIU3 U Ha €ro OCHOBE,

OLICHUTb 3HAYUMOCTD U IIPAKTUYECKYIO IIPUTOJHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB.

1. KommuecTBo cBeTa, MOTJIOMIAEMOT0 MPU TPOXOKICHUN
yepe3 CJIO0N BOJIbI, MPONOPIUOHAIBHO TONIIUHE CIIOS U
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KOJIMYECTBY CBETA, [1aJIAI0IIETO Ha IOBEPXHOCTH CIIOSI.
[Ipu npoxoxaeHUM Yepe3 CI0M TONMHON 3 M
MOIJIOIAETCS OJOBUHA IEPBOHAYAIIBHOTO
KoJimyecTBa cBera. Kakas yacTh mepBOHAYaIbHOTO
KOJIMYECTBA CBETa JOUJIET 0 3aAaHHON rTyOuHbI Z=30
M? Tloctpouts rpaduk 3aBUCUMOCTH CBETOBOU
WHTEHCUBHOCTH OT Z.

2. CamorneT IBUXKETCS 1O MPSAMOM C TIOCTOSTHHOM
CKOpOCThIO Vv, . Ero mpeciienyer npyrou camosier ¢

MOCTOSTHHOM CKOpPOCTBIO V,, B HayaJbHBIA MOMEHT

HaXOJSAIIMICS HA PACCTOSTHUM & OT IEPBOIO 10
MEPICHANKYISPY K €r0 BEKTOPa CKOPOCTH.
[Ipecnenyromuii caMoIeT NOCTOSHHO JAEPKUT KypC Ha
npecneayeMoro. Hailtu ypaBHeHUE TMHUN IBUKEHUS
MPECIEIYIOLEro caMoyeTa.

3. THocrtpouts cucremy nudhepeHInaIbHBIX YpaBHEHHH
ONMMCHIBAIOLIUX U3MEHEHHUE YUCIEHHOCTH MOMYJISAINI
BOJIKOB, JINC U 3aHIICB, UCIIHLITHIBAIOIINX
BHYTPUBHIOBYIO U MEXKBUOBYIO OOpPHOY 32 pecypchl.
Haiitu yncineHHnyro 3aBUCMMOCTh U3MEHEHUS
KOJIMYECTBA BOJIKOB, KOJIMYSCTBA JIMC M KOJIMYECTBA
3ai1EB CO BPEMEHEM, PEILUB ITOJTYYEHHYIO CUCTEMY
Meroaom Pynre — Kyrtel 4 nopsiaka. [loctpouts
rpaduk 3aBUCHMOCTH KOJIMYECTBA BOJIKOB, KOJIMYECTBA
JIUC ¥ KOJIMYECTBA 3ailIeB OT BpEMEHU U rpaduk
(ha30BOI TPAEKTOPUU JTAHHOU TUHAMUYECKOU CHCTEMBI
(B mpoctpancTse). [Ipu BeIBO/I€ ypaBHEHUN
MaTeMaTUYECKON MOJENH yUECTh:

4. Tlpu oTCYTCTBUU BHYTPHUBHOBOH U MEXBHI0BOM
KOHKYPEHIIHUH YHCICHHOCTh U30JIMPOBAHHOMN
MIOIYJISILUY 3al1IEB BO3PACTAET, @ U30JMPOBAHHBIX
MOMYJIAIIMKA BOJIKOB M JIUC yObIBaeT. CKOPOCTh
W3MEHEHUS MPOITOPLMOHAIbHA YUCIEHHOCTH
MOMYJISAIUNA B TEKYIIUA MOMEHT BPEMEHU
(k03 PuIHEHTHI MPOTOPIHOHATHHOCTH JIJIS 3aHIIeB,
BOJIKOB U JUC NpuHATh paBubiMu 0,3, 0,04 u
0,01 cooTBETCTBEHHO);

5. Ilpu B3ammoielicTBUM 3al1IEB C BOJKAMH YHUCIEHHOCTh
3aiflleB yObIBAET, @ YUCIEHHOCThH BOJIKOB BO3PACTAET CO
CKOPOCTBIO TPONOPIIMOHAIBHON KOJIUYECTBY BCTPEY
3aif1IeB ¢ BOJIKaMH (IIPUHSTH 3 MPOU3BEICHHE
YUCJIEHHOCTEW 3al1€B U BOJIKOB B TEKYIIUH MOMEHT
BpeMeHH, KOA((DUIIMEHTHI TPOMOPIUOHAIEHOCTH IS
3al1IeB ¥ BOJIKOB IPUHATH paBHbiME 0,04);

TecThI IO AUCIUILINHE:

Kakoe BrIcka3pIBaHHe Han0OOJIee TOYHO OonmpeaAcCIsACT IMOHATHE
MOICIIb».




Nunukarop

Kon
IIOCTYKEHUS OreHOYHBIE CPEJICTBA

WMHJIUKaTopa
KOMIIETCHIIUU

l)TouyHas Konus OpUrMHaia;

2)opuruHai B MUHUATIOPE;

3)o6pa3 opuruHaia ¢ HauboJee MPUCYIIUMH CBOMCTBAMHU;
4) HauaJIbHBIN 3aMbIce Oyaymiero oobekra?
2.KomrmbroTepHoe

MOACIIMPOBAHUC

9TO.

1)mpouiecc NOCTPOEHUS MOJIETN KOMITbIOTEPHBIMU
CpeICTBaMu;

2) mpotecc ucciae0BaHNs 00bEKTa ¢ IOMOIIbIO
KOMITBIOTEPHON MOJIEIH;

3) mocTpoeHre MOJIENH Ha IKpaHe KOMITbIOTEpa;
4) pelieHne KOHKPETHOH 3a/1a4M C MOMOIIBI0 KOMIIBIOTEpA.
3. Bep6asibHO MOJIEINBIO SIBIISIETCA:

1) Mozenb aBTOMOOWIIS;

2) cOOpHHK TIPaBUII JIOPOKHOTO JBUIKEHNS,

3) bopmyia 3aKkoHa BCEMUPHOTO TATOTEHUS,

4) HOMEHKJIaTypa CHMCKOB TOBApOB Ha CKJIAJIE.
4. MaremaTHYeCKON MOJIEIBIO SIBJISIETCS:

1) Moaenb aBTOMOOWIIS;

2) cOOpHHUK TIPaBUJII IOPOKHOTO JBHIKEHNS,

3) bopmyna 3aKkoHa BCEMUPHOTO TATOTEHUS,

4) HOMCHKIJIaTypa CIIMCKa TOBApOB Ha CKJIAAC.

0) Ilopsanox mnpoBeaeHMs TNPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OlLleHUBAHUS:

ITpomexyTouHass arrecTalys IO AUCHUIUIMHE «MoJenupoBaHUe» BKIIOYAET TEOPETUYECKHE
BOIPOCHI, TO3BOJISIIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE




3a/1aHusl, BBISBISIFOIINE CTENIEHb COPMUPOBAHHOCTH YMEHHH U BIIAJICHUH, POBOIUTCS B hopMe
3a4eTa C OILEHKOM.

IToxa3aTe/n U KPpUTEPHH OLCHMBAHUS 3a4eTa ¢ OLIEHKOM:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBHINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIEpPHUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUSIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMICSd JEMOHCTPUPYET CPEIHHUA YpPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OIEepalusiX, IEPeHoce
3HaHWW U YMEHUI Ha HOBbIE, HECTaHIAPTHBIE CUTYALUH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJBLHO» (3 6amia) — oOydyarouuiicss JTeMOHCTPUPYET MOPOTOBBIi
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0JI¢ KOHTPOJIBbHBIX MEPOIPUATHI OMYCKAIOTCS
OIIMOKHU, TPOSABISAETCS OTCYTCTBUE OTHENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYy4arolIUiics
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
MEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «Hey/0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI HH(POPMAIIUU, HE MOXKET MOKa3aTh UHTEIUICKTyalbHbIe
HAaBBIKU PELICHMsI POCTHIX 3a]1a4.



