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1. HOEJIN U 3AJAYH OCBOEHUA AUCHUIIJIMHBI (MOAYJIA)

1.1. Iesb 0OCBOEHMS AUCHUILIMHBI (MOAYJIA)

HCJIBIO OCBOCHHS IUCIUILUIMHBLI «MaTeMaTuuecKoe MOJCIIMPOBAHUC B MAIIMHOCTPOCHUU
SABJICTCA  HM3YUCHUC (bYHI[aMCHTaJ'II)HI)IX MarT€MaTUYCCKUX MCTOAOB MOJACIIMPOBAHUA  IJIA
MMOCTPOCHUS H aHaJIn3a MozAeaeH mponecCcoB MAallIMHOCTPOCHHU .

1.2. 3aja4v 0CBOE€HUS AUCLUIIMHBI (MOAYJIsA)

—  pa3paboTka U BHEApPEHHE ONTHUMAJIbHBIX TEXHOJIOT U M3TOTOBJICHUS
MAaIIMHOCTPOUTENbHBIX U3/IEIINN;

— pa3paboTKa TEOPETHYECKUX MOJEJCH, MO3BOJSIONIMX  HMCCIENOBaTh  KauecTBO
BBIMYCKAEMbIX H3JENINi, TEXHOJIOIMYECKUX MPOIECCOB, CPEICTB U CHCTEM MAIIUHOCTPOUTEIHHBIX
MIPOU3BOJICTB;

— MaTeMaTHYeCKOEe MOJIETMPOBAHUE MPOIECCOB, CPEACTB M CHCTEM MAIIMHOCTPOUTEIHHBIX
MIPOU3BOJICTB C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTUN MPOBEACHUS HAYYHBIX UCCIICAOBAHUI.

2. MECTO JUCLHUIIVIMHBI (MOAYJIA) B CTPYKTYPE
OBPA30BATE/IbHOW ITPOTPAMMBEI

VYuebHas aucuiuinHa «MaTeMaTn4eckoe MOJICIMPOBAHNE B MAITMHOCTPOCHUN» BKITIOYECHA
B IepeueHb TUCLMILIMH 005A3aTeIbHOW YacTH, onpenensomnux HanpasieHHocTs OIl. Jucnunianna
peaymzyercsi B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC, OIT BO u VII.

JuciumnHa —Oasupyercss Ha clenylommx —auciuiuimHax:  «[Ipoun3BoaCTBEHHBIE U
TEXHOJIOTUYECKHE TPOIIECCH B MATMHOCTPOCHUNY, « T eXHOMOrn4eckoe obecreueHne KayecTBay.

Pesynpratbl 0OyuyeHMs, TOJyuY€HHbIE NpPU OCBOEHUM JUCHUILUIMHBI «MaremaTtndyeckoe
MOJICIIMPOBAHNE B MAIIWHOCTPOSHHUHY», HEOOXOAUMBI MPH M3YYEeHUH IuCHHILTHH«MHUTAaImonHOS
MOJICIUPOBAaHNE MPOM3BOJCTBEHHBIX cHcTeM», «Teopus IUIAHUPOBaHMUS  HKCIEPUMEHTAN,
«KoHeuHO-371eMEHTHOE MOJIETUPOBAHHUE IPOIECCOB M CHCTEM», IPH TOATOTOBKE BBITYCKHON
KBAJTM(PHUKAIIMOHHOI paboThI.

Pabouas nporpaMMa  JTUCIHILITHHBI «MateMaTudeckoe MOJICITUPOBAHUE B
MAIIMHOCTPOCHUMU» [UI WHBAIMJIOB U JIML C OTPAaHUYCHHBIMM BO3MOXKHOCTSMH 370POBbS
pa3pabarbIBaeTCs WHAWBUAYAIBHO C YYETOM OCOOCHHOCTEH IICHXO(PU3NYECKOTO pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3/I0POBbS TAKUX O0YUaIOIIHUXCSL.

3. KOMIIETEHIIMH OBYYAIOLIETI'OCA, #OPMHUPYEMBIE B PE3YJ/IbTATE
OCBOEHHMA AUCIUITJIMHBI (MOAYJIA)

[Ipouecc u3yueHus: nUCHUIUIMHBI «MaTemMaTnyeckoe MOIETUPOBaHNE B MATHHOCTPOCHUH»
HampaBieH Ha (OPMHPOBAHUE DIEMEHTOB THpodeccuoHanbHoil kommeTeHuuun OIIK-2 B
cootBercTBuM ¢ ®I'OC BO u OIl BO mo nampasnenuto noaroroBku 15.04.05 KoHcTpyKkTOpCcKO-
TEXHOJIOTHYECKOe oOecrieueHre MalllnHOCTPOUTENbHBIX TPOU3BOICTB.

Tabnuua 3.1.1 — opmupoBaHre KOMIETEHIMN AUCHUIUIMHAMU (0yHast popma)

KOZ{ KOMHeTeHHI/II/I/ HAaMMCHOBAHUEC CCMeCTpI)I (bOpMI/IpOBaHI/IH JUCHUIIIINHBI
JUCLUILIAH, (POPMHUPYIOIINX Komnerenmuu 6epyrest u3 YII o HanpaBneHuto
KOMIICTCHIIUIO COBMECTHO TMOJATOTOBKH MArucTpa
1 | 2 | 3 | 4

OIIK-2

MCTOHOHOFI/ISI HAaYy4YHBIX I/ICCJ‘IGILOBaHI/Iﬁ B MAIIMHOCTPOCHUN

Maremaruueckoe MOACIMPOBAHNEC B MAITMHOCTPOCHUUN I]]]]]]

Koneuno-snementHoe MOACIMPOBAHNUEC NPOLCCCOB U CUCTEM




YucnenHnoe MOACINPOBAHUEC NPOLICCCOB PE3aHUsA

TeOpI/IH TJIAaHUPOBAHUA SKCIICPHUMCHTA

MMuranponHoe MOACJINMPOBAHNEC TPOU3BOACTBECHHBIX CUCTEM

Haquo -UCCJICOOBATCIIbLCKas pa60Ta

IToaroroBka k mpoueaype 3auuThl U u 3amurta BKP

Tabmmna 3.1.2 — DopmupoBaHHe KOMIIETSHIIMN AUCIUIIMHAMY (3a049Hast (hopma)

KOZ( KOMHeTeHHI/IH/ HaMMCHOBAHHC CeMeCTpLI (bOpMI/IpOBaHI/Iﬂ JUCHUIIIINHBIL
JUCUUILINH, (POPMHUPYIOIINX Komnerennuu 6epyrest u3 YII no HanpaBneHuto
KOMIICTCHIIMIOCOBMECTHO TMOJATOTOBKH MarucTpa
1 | 2 | 3 | 4 | 5
OIIK-2
MeTOL[OJ‘IOFI/IH Hay4YHBIX I/ICCJ‘IeILOBaHI/Iﬁ B MAIIMHOCTPOCHUN
Martemaruyeckoe MOACIMPOBAHNEC B MAIIMHOCTPOCHUHU I_I_I_"

KoneuHo-351eMEeHTHOE MOACTIMPOBAHNUEC NPOLICCCOB U CUCTEM

YucnenHoe MOJCJIMPOBAHUEC TPOLECCOB PE3aHU

Teopus IaHUPOBAHUS SKCIIEPUMEHTA

I/IMI/ITaIII/IOHHOG MOACJIMPOBAHNEC NPOU3SBOACTBECHHBIX CUCTEM

HayuHo-uccnenoBaTensckas paboTa

IToaroroBka k mpoueaype 3auuThl U 1 3amurta BKP

[lepedyens miIaHUpPyeMBIX pE3yAbTATOB OOYYEHHS MO AUCHUIUIMHE «MareMaruyeckoe
MOJICIMPOBAHUE B MAIIMHOCTPOCHUU», COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJbTaTaMU OCBOCHUS
OII, npexacrapiex B Tabm. 3.2.

Tabmuma 3.2 — IlepeueHp IUTaHUPYEMBIX pPE3YJIBTATOB OOYYEHHS IO TUCIMIUIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMU pe3yiabTaTamu ocBoeHus Ol

Kox Konu
1/1 HalMEHOBAaHUE
HANMEHOBAHNE HHIUKATOpa [l1aHupyeMble pe3yabTaThl O0YUYCHHUS 10 AUCITUTLIHHE
KOMIIETEHIIHHA FAOCTIDKCHHA
KOMIIETEHIIHHA
OIIK-2. OIIK- 3HaTh: YMmerh: Baanern:
Crocoben 2.1.Pa3pabateiBaeT | TOHSATHE, CBOMCTBA U CTaBUTH LIETU U 3a7a4H CIOCOOHOCTBIO
pa3pabarbiBaTh | MOJEIHA OOBEKTOB (hopMBI TIpeCTaBICHUSL MOJICIAPOBAHHS, BBIIOJIHATE
COBpPEMCHHBIC U CHCTEM IIpH MaTeMaTHYECKUX MIPOBOJIUTH aHATHU3 U OIMCaHueE U aHAJIU3
METOIBI MIPOBEICHUH MOJIEJIEH; (hopmanm3zaruo MIPOCTEUIINX
HCCIEAOBAHUs, | UCCIeN0BaHUI TpeOoBaHus, NPUKJIAIHBIX HHXCHEPHBIX | 00BEKTOB
OLIEHUBATH U MPEbSBISICMBIC K 3aja4, MOJICIUPOBAHHS,
MPECTABIISTh MaTeMaTU4YECKUM pa3pabaTbIBaTh MPAKTUICCKUMU
pe3yabTaThI MOJIEIISIM; TEOPETUICCKHIE MOJICITH HaBBIKAMHU
BBINOJIHEHHON OCHOBHBIE DTaIlbl MPOIIECCOB CBOCH HCIIOIL30BaHMS
pabdoThI MaTeMaTHYECKOTO npoheCCHOHATBHON HHCTPYMEHTOB
MOJICJIUPOBAHHS; JIEATEeILHOCTH; Excel (ITouck
OTIpeieIICHUE, BUIFI, BBITIOJTHATH OL[CHKY pelreHwii, AHanm3
CI10cOOBI 3a7aHus MPABHJIBHOCTH U KAYECTBA | JAHHBIX) IJIS
rpadoB, METOIBI MaTEeMaTUYECKON MOJICNIN; | MOJICIMPOBAHUS U
OIITUMU3AIAX 33124 peuiaTh 3a1a4n pelIeHus 3aaa4q
CETEBOTO IUIAHUPOBAHUS;, | MHOTOKPUTEPHAIBHOMN CETEBOIO
METOIBI PEIICHHS 3a1a4 ONTUMU3ALIMH, B TOM IUTAHUPOBAHUS,
JIMHEHHOTO YUCIIE U C OINTHUMU3ALMOHHBIX
MIPOTPaMMHUPOBAHHS, HCIIOIb30BAHUEM 3a7a4
OCHOBHBIE YKCIICHHBIE KOMIBIOTEPHON TEXHUKH; TEXHOJIOTUYECKOTO
METOBI OJHOMEPHON pa3pabaTbiBaTh IIAHBI MIPOCKTHPOBAHUS U
ONTUMHU3ALIH, MTOJTHOTO (hPaKTOPHOTO yIpaBICHUS
KJIacCu(UKAIUIO 1 9KCIICPUMCHTA U €r0 MIPOU3BOJICTBOM.
OCHOBHBIE [I0OKA3aTENIN JPOOHBIX PEILIHK;
CMO, MIPOBOJUTH

MNpeUMyHIeCTBa METOJ0B MaTeMaTU4CCKYIO




AKTHBHOT'O 00paboTky
IKCIEPHMEHTA, 9KCIIEPHUMEHTAIBHBIX
TpeOoBaHMS, JAHHBIX; BEIOMPATh B
HpeIbABIsIEMBIE K 9KCIICPHUMEHTA IS
AIIEMEHTaM pa3paboTKu
MHOTO(aKTOPHBIX MaTeMaTH4eCKOH MoIeNH
HKCIIEPUMEHTOB o0BeKTa

4. CTPYKTYPA U COAEPKAHUE AUCHOUIIIMHBI (MOAYJIA)

4.1 PacnpepeneHue TPYAOEMKOCTH AMCLUUIUVIMHbBI MO BHAAM pPa6boT MO
ceMecTpam

OO0mas TpyI0eMKOCTh JUCLUUIUIMHBI cocTaBisgeT 43au. en. wiu 144 yaca, pacnpenerneHue
4acoB TI0 BHJaM padoT M0 ceMecTpaM MpeAcTaBiIeHo B Tadume 4.1.

Tabnuna 4.1 — Pacnipenenenue TPyI0SeMKOCTH JAMCHUILUIMHBI 110 BUAaM paboT 1O ceMecTpam st
CTYJEHTOB OYHOTO OOyUYEHUs / OYHO-3209HOT0 OOYICHHUS

TpynoeMKocTh B 4ac

Bun yue6HO# paboTh Bcero B T.4. 110 cemectpam
4ac. 2cemectp/ Ne cemectpa
2 cemecTp
T p—— C HCIIOJIb30BaHHEM DJIEMEHTOB JJICKTPOHHOTO
0o0ydeHHs

O0u1asi TPY10eMKOCTb JUCIHUIUIMHGI 110 y4eOHOMY IIaHy 144/144 144/144
1. KonrakTHas padora: 56/26 56/26
1.1. AynuropHasi paoTa, B TOM 4HCJIe: 50/20 50/20
3aHATHs JEKIMOHHOro Trna (JI) 10/4 10/4
3aHATH ceMuHapckoro Tuma (13 — ceMuHaphI, TpaKTHYECKUE 28/16 28/16
3aHATHUS U Ap.)
nabopatopubie pabots (JIP) 12/0 12/0
1.2. BHeayauTopHasi, B TOM YHCJIe 6/6 6/6
kypcoBast padota (npoext) (KP/KIT) (koHCynbTaIusl, 3a11Ta)
TEKYIIUH KOHTPOJIb, KOHCYJIbTAI[MU M0 AUCIHUILUINHE 4/4 4/4
KOHTaKTHas pabora Ha mpomexyTouHoM KoHTposie (KPA) 2/2 2/2
2. CamocrositesbHast pagora (CPC) 88/118 88/118

pedepat/acce (MOATOTOBKA)

pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)

KOHTPOJIbHAs paboTa

kypcosas pabora/npoekt (KP/KII) (moaroroska)

CaMOCTOSTEBHOE U3yYEHUE PA3IEI0B, CAMOIIOATOTOBKA 52/82 52/82
(mpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTeprasa U MaTepuasa
y49e0HHUKOB M y4eOHBIX IOCOOHH, TOATOTOBKA K JJAOOPaTOPHBIM H
MPaKTUYCCKUM 3aHATUAM, KOJUIOKBUYM U T.ll.)

IToaroToBka K sK3aMeHy (KOHTPOJIb) 36/36 36/36

[ToaroroBka k 3a4eTy/ 3a4eTy ¢ OLEHKOH (KOHTPOJIb)

4.2 CoaepxaHue JUCLUILIMHBI, CTPYKTYPUPOBAaHHOE IO pa3jesaM, TeMaM

Tabmuua 4.2 — CogepkaHue IUCHUIUIMHBL, CTPYKTYPHPOBAaHHOE IO TEeMaM, il CTYIEHTOB
OYHOM/3a09HOM (HOpMBI 00YICHUS




Buael yueoHoi paboThl (4ac)

I[Inanupyemsie KonTakThas
(KOHTpOIHpYyeM padota g e
ble) pe3y1bTaThl = E
;ﬁ?(gﬁl;(’::ﬁcﬁnn HaunmenoBaHue pa3nesos, TeM § E 3 § ] g % Buxg CPC
HHAMKATOPbI = ? g £ E s
AOCTHIKEHHUSI g | 38| E5| 8
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OIIK-2 Pazpnen 1. DiiemenTH Teopuu rpadon
OIIKC-2.1 Tema 1.1 OcHoBHBIE TOHATHS TeOPUH IpadoB. 2/1 2/4 | TloarotoBka K
Tema 1.2. 3agauu ceTeBOro IaHUPOBAHUS neknusm [6.1.1],
[6.1.2]
[MpakTryeckas padora Nel. Onrummuzanus 4/4 4/8 | IloaroroBka K
CETEBBIX NOTOKOB NPaKTHYECKUM
3aHATHAM
[6.1.2], [6.2.4]
JlabopaTopuas padota Nel. [TocTpoeHue u aHamu3 4/0 4/4 | TloaroToBKa K
CEeTEeBBIX MOJCICH 71a00paTOPHBIM
3aHATHAM
[6.1.2],[6.2.4]
Hroro no 1 pazgeny 2/1 | 4/0 | 4/4 | 10/16
Pazpnen 2. DneMeHTHI TEOPUH ONITHMU3ALNI
Tema 2.1MarteMaTnueckast IOCTAHOBKA 3a1a4u 4/1 4/8 | IToaroroska K
ONTUMHU3ALINH nexrmsm [6.1.1],
Tema 2.2. TpaHcnopTHas 3a/1a4a [6.1.2]
Tema 2.3 UncneHHble METObI PELLICHUS 3a7a4
HEJIMHEHHOT0 NPOrpaMMHUPOBAHUSI
IMpakTuyeckas padbora Ne2. MeTozpl peneHus 4/4 | 12/16 | TloaroroBka K
3aJ1a4 JJMHEHHOT0 IIPOrPaMMHUPOBaHHUS NPaKTHYECKUM
Ipaktuueckas padora Ne3.OnTuMu3aius 4/0 3aHITHAM
PEeKHUMOB 00pabOTKK pe3aHneM [6.1.2], [6.2.1]
IMpaktuyeckas padora Ned. MHOrOKpUTEpHAIbHBIE 4/0
3a1a44 NPOSKTUPOBAHMUS TPOU3BOACTBA
JlabopaTopnas pa6ota Ne2. TunoBble TEXHUIECKUE 4/0 8/12 | MoaroToBka K
38144 JMHEHHOr0 POTrpaMMHPOBAHUS 71a00paTOPHBIM
JlabopaTopnas padota Ne3. YwucineHHBIE METOIBI 4/0 3aHATHIM
peleHusl 33134 HEIMHEHHOTO MPOrpaMMUPOBAHUSI [6.1.2],[6.2.2]
Hroro no 2 pazaeny 4/1 | 8/0 | 12/4 | 24/36
Pa3nen 3. OcHOBBI TEOPHH MAaCCOBOTO OOCITY)KUBAHHS
Tema 3.1 TlonsATHE ciTydaifHOTO TpoIecca. 2/1 2/6 | IloaroroBska K
VYpasuenus Konmoroposa. nekuusim [6.1.1],
Tewma 3.2 MaremaTuuecke MOJIENN NPOCTEHIITUX [6.1.2]
CHCTEM MacCOBOI'0 0OCITYKUBAHHSI.
IMpakTryeckas padora Ne5.MonenupoBaHue 4/4 6/8 | Ilogroroeka K
IIPOM3BOJICTBEHHBIX CHCTEM Ha OCHOBE METOIOB MIPaKTHYECKUM
TEOPHU MacCOBOTO OOCITY>KHBaHUS 3aHATHAM
[6.1.2], [6.2.1]
Hroro no 3 pasueay 2/1 1 0/0 | 44 | 8/14
Pa3nen 4. IlnanupoBanue u 00pabOTKa pe3yIbTaTOB SKCIIEPUMEHTA
Tema 4.1 Kputepuu ONTUMAIbHOCTH 2/1 2/4 | Tloaroroska K
Tema 4.2 TTonHbIH (aKTOPHBII SKCIIEPUMEHT H €T0 aexuusmM [6.1.2],
JpOOHBIE PETUIHKH. [6.2.3]
[MpakTnyeckas pabora Ne6. MartemaTnueckas 4/4 8/12 | IloarotoBka K
00paboTKa pe3yabTaTOB SKCIEPUMEHTa MPaKTHYECKUM
[MpakTuyeckas padora Ne7.Iloctpoenue 4/0 3aHATUIM
SMIIMPUYECKHUX 3aBUCHMOCTEN [6.1.2], [6.2.1]
Hroro no 4 pazageny 2/1 | 0/0 | 8/4 | 10/16
Hroro 10/4| 12/0| 28/16| 52/82




Tabmuna 4.3 - Vicnonb3yeMble aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTUU

Bup 3ansatuin HaumeHoBaHMe NCIIOJIB3YEMBIX AaKTUBHBIX U
MHTEPAKTUBHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUI
Jlexuun TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUICHHUS
JIMCKyCCHOHHBIE TEXHOJIOTHH
IIpakTrueckue 3aHATHS TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUICHHUS

JIMCKyCCHOHHBIE TEXHOJIOTHH

TecToBbIE TEXHOJIOTUU

TexHonoruu paboThl B MaJIBIX TpyHIax

TexHoN0rUs KOJIEKTUBHON paboThI
WHuBuayanbHble 3a0aHus
WNudpopmMannoHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH

JlaGopaTopHbie pabOTHI TexHonorus pa3BUTHS KPUTHYECKOTO MBIIIJICHUS
JIMCKyCCHOHHBIE TEXHOJIOTUH

TexHonmoruu paboTHI B MAJIBIX TPYIIIax

TexHonOrUs KOUIEKTUBHON PabOTHI
NuauBuayanbHbIE 3a1aHUS
WNudopmaninoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIIMH KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOYHAS
ATTECTAILIMS 10 U'TOTAM OCBOEHMS JUCLIMIIIMHBI
(MOAYJIS)

5.1. OnucaHMe NoKa3aTeJjien u KpHUTEpHUEB KOHTPOJIA yCII€BA€EMOCTH,
OIIMCaHH € IIIKAJI O€HUBAHUA

OneHoyHble  MpOLENYpbl  TEKYIIEro KOHTPOJS  YCHEBAEMOCTH MO  JUCHUIUIMHE
«MareMaTH4ecKOoe  MOJEIMPOBAHME B  MAIIMHOCTPOCHHM»  IPOBOJATCS  IPENOJABATEIIEM
JTUCIUIUINHBI.

JUis OLEHKM TEKYIIEro KOHTPOJs 3HAHUH HCHOJIB3YIOTCS TECThl, COPMHUPOBAHHBIE B
cucteme MOODLE.

Tectel mo paznmenam 1-4 comepxkar mo 10 TecTOBBIX BONPOCOB, BpeMsl Ha MpOBEJEHHE
tectupoBanus 10 MunyT. Ha Ka1b1ii TecT gaeTcs 2 TOMBITKY.

JUJ1 OLEHKH TEKYLIETO KOHTPOJISI YMEHHUHH HABBIKOBIIPOBOJATCS MPAKTUUECKHUE 3aHATHUS B
¢dopMe BbIIONHEHUS 3agaHuil. [lpu BBINONHEHHWH MPAKTUYECKOrO 3aJaHusl IpernoaaBaTeieM
OLICHMBAETCA KadyeCTBO BBINOJIHEHHOIO 3a/aHus, CPOK €ro BBIIIOJIHEHUS, KAadeCTBO M CpOK
oopMIIeHHS 0TYETa, OTBETHI HA BOMPOCHI IIPEI0AaBaTeIsl.

Onucanue 1oKa3aTelell M KPUTEPUEB KOHTPOJSI YCIEBAaEMOCTH, OIHCAHWE ILIKal
OLICHMBAHMSI Ha ATale TeKyllel aTTecTalluy IpeicTaBieHsl B Ta0d. 5.1.

CryneHT aomyckaeTcss K MPOMEXYTOYHOM arTecTaluu (dK3aMeHy), €Clii B pe3yibTare
M3YYEHHUS pa3/ieloB JAUCLUUIUIMHBI B XOJ€ TEKYIIEero KOHTPOJIS OTBETUI BepHO Ha 60% BoOIpocoB
TECTOB U MPEIOCTABUJI OTYETHI 110 BCEM MPAKTUUECKUM paboTaMm.

buner i NpoMEKYyTOUHOM AaTTECTAMU COAEPXKHUT 2 TEOPETUYECKUX BOIpOca U
IIPAKTUYECKOE 3aJaHHUE, BPEMs Ha IOATOTOBKY OTBETOB M peElIeHHE 3afaHusi - 45 MUHYT.
[TpomexxyTouHasi aTTecTalus CYUTAECTCS IPONUJCHHOMN, €ClTU CTYAEHT HaOpaj He MeHee 3 0alljioB.

Onucanue TmoKazaTrele W KPUTEPUEB KOHTPOJSI YCIEBAEMOCTH, OIMCAHUE ILIKaJ
OLICHMBAHMSI Ha ATAle MPOMEKYTOUHOM aTTecTally NMpeACcTaBiIeHbl B Ta0. 5.2.

HToroBas oreHka Mo JUCHUIUIMHE (popMupyeTcs MO pe3yiabTaTraM TeKYyLIero KOHTPOJIS U
IPOMEKYTOYHOM aTTecTanuu (Tabmuma 5.3).




Tabmuma 5.1 — Onucanue nokas3aTenel U KpUTEpUEeB KOHTPOJIS YCIIEBAEMOCTH, OMMCAHKE ITKAJT OICHUBAHUS HA dTAle TeKyIIeH aTTeCTaluu

Kox Kox n Kputepuu u 1mkana oneHUBaHUS
HalMEHOBaHUE dopma
HalMEHOBAHUE IToxa3aTenu KOHTPOJIS YCIEBAEMOCTHU
— WHIUKATOpa 1 6amn 0 6ayioB KOHTPOJIS
KOMIETEHINH
OIIK-2. OIIK- 3HATB:IIOHATHE, CBOWCTBA U (POPMBI MpeICTaBIeHNS] MaTeMaTHYeCKUX Mozeneil; | BepHo Bepno TectupoBanue
Cnocoben 2.1.Pa3pabatbiBaeT | TpeOOBaHUs, IPEIBSBISIEMbIE K MATEMAaTHYECKUM MOIEIISIM; BBINOJIHEHO 60 BBINOJIHEHO 0 pazjenam
pa3pabaTbiBaTh | MOJEIH OOBEKTOB M | OCHOBHBIE 3TAIlbl MATEMATHIECKOTO MOJCITHPOBAHNS, MIPOLIEHTOB U MmeHee 60 JVCIUTITHHBI
COBpPEMCHHBIC CHCTEM TIpU oTIpenieNieHue, BUABI, CIOCOOBI 3aJaHus TpadoB, METOIBI ONITUMHU3AINH 33024 0oJiee BOIIPOCOB | TPOIICHTOB B CIO
METOIBI MIPOBEICHIH CETEBOTO IIAHWPOBAHI; METOIBI PEIICHHUS 3a/1a4 JHHEHHOTO KaXI0To TecTa* | BOIPOCOB MOODLE
UCCIIEJIOBaHMS, | HCCIEIOBaHMI POTPaMMHUPOBAHUS,0CHOBHBIE YHCJICHHBIE METOBI OJTHOMEPHOI ONTHMHU3AIINH, KaXJI0TO TecTa
OLICHNUBATH U KJIaccu(UKaIMio U OCHOBHEIE Mokazarenn CMO,mpenMyIecTBa METOI0B
MPE/CTABIATH aKTHBHOTO 3KCIEPHMEHTa, TPeOOBAHMS, IPEABABIIEMbIE K SJIEMEHTaM
pe3yabpTaThl MHOTO(AKTOPHBIX IKCIIEPUMEHTOB
BBITTOJIHEHHOU
paGOTEI Ymers: IIpaxTuueckue IIpaxTuueckue KonTtpons
CTaBUThH LT U 33a4H MOJICITUPOBAHHUS, 3aaHud | 3aaHus U BBINOJIHCHUSA
MPOBOUTH AHAIU3 M (JOPMATN3AIMIO TPHUKIIaJHBIX HHXEHEPHBIX 3a/1ad, TabopaTopHBIC TabopaTopHBIC MIPAaKTHYECKNX
pa3pabaTbIBaTh TEOPETHUECKHE MOJIEIH MIPOIECCOB CBOEH MPOo(eCcCHOHATBHOM paboTsl paboTsl He 3aJaHuH
JIeATEILHOCTH, BBIIOJIHEHBI BBIIIOJIHEHBI U T13 NoeNel-7
BBITIOJTHATH OLIEHKY MPaBUIBHOCTH M Ka4eCTBAa MaTEMaTHIECKON MOJIEIH; Ka4eCTBEHHO, He opopmireHsl | JIBNel-3
penrats 3aJadi MHOTOKPUTEPHAIBLHOIN ONTUMHU3AINHI, B TOM YHCIIE U C oopmieHs! B (cM. Tabm. 4.2)
HCIIOJIb30BaHHEM KOMIIBIOTEPHOM TEXHUKH, CPOK U B
pa3pabaTbIBaTh IUIaHBI MOJHOTO (PAKTOPHOTO SKCIEPUMEHTA U €r0 APOOHBIX MOJTHOM
PEIUINK; IPOBOJIUTH MaTEMaTHYECKYIO 00pabOTKY SKCIIEPUMEHTANIBHBIX IAaHHBIX; | 00beMe**
BBIOMPATH BH/]] OKCIIEPUMEHTA JUIsl pa3pab0TKN MaTeMaTHYECKOW MOJIENN 00beKTa
BuiageThb:criocoOHOCTHIO BBIMOJHATH ONMCAHUE U aHANU3 MpocTeimmnx o0bekToB | IIpakTudeckue [IpaxTuyeckue KonTtpons
MO/ICJIUPOBAHHUS; 3alaHus U 3alaHus U BBINOJTHEHHS
NPaKTHYECKUMHU HaBBIKAME HCIIONB30BaHus nHcTpymMenToB Excel (IMowuck nabopaTopHbIE nabopaTopHbIE MPaKTUIECKOTO
pelIeHni, AHaJIN3 TaHHBIX) JUI MOAEIHPOBAHUS U PEIICHHS 33/1a4 CETEBOTO paboTsl paboTsl He 3aJaHus
TUTAaHWPOBAHUS, ONITUMHU3AIIMOHHBIX 33/1a4 TEXHOJIOTHYECKOTO MPOEKTUPOBAHHS M | BBIITOJIHEHBI BBINOJTHEHBI U 13 Nel-7,
YIIPaBIICHUS! ITPOU3BOJICTBOM. Ka4eCTBEHHO, He opopmiteHsl | JIBNel-3
0 OpMIICHEI B (cm. Tabm. 4.2)
CPOK U B
TIOJTHOM
o0BeMe™™

*) 3a Kaxcovlil mecm nasnawaemces no 1 6anny,
**) 3a kaccooe npakmuyeckoe 3ansamue Hazuavaemcs no 1 6anny.




Ta6J'II/II_[a 5.2 — Onwucanue nokazarened u KPUTCPHUEB KOHTPOJA YCIIEBACMOCTH, OIMMCAHUEC IIKaJl OLCHUBAHUA Ha 3TAIlC HpOMeX(YTOqHOﬁ aTTCCTallun

(9x3amen)

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINH

Kog u
HaVMEHOBaHHE
HMHIMKATOpa
KOMIIETEHIIUU

IlokazaTenu KOHTPOJIA yCIICBAEMOCTU

OIIK-2.

CriocobeH pa3padaThiBaTh COBPEMEHHBIC METOBI
HCCIICIOBAHMS, OLICHIBATh U MPEICTABIATH
PE3yIbTATHI BHIMOJHEHHON pabOThHI

OIIK-2.1.Pa3pabaTbiBaeT MoiesI 00BEKTOB U CUCTEM IIPU
MPOBEJCHUH UCCIIEI0BaHNI

3HaThe:

MOHSITUE, CBOWUCTBA U ()OPMBI TIPESICTABJICHHUS MATEMATHICCKUX
MoJieieit; TpeOOBaHuUs, MPEIBIBIIEMBIC K MATEMATHICCKUM
MOJIEJISIM;0CHOBHBIE TaIlbl MATEMATHUECKOT'O MOJIETIUPOBAHMUS,
oTpenieNieHue, BUABI, CIOCOOBI 3aJaHUs TPadOB, METOIBI ONITUMH3AIIHN
3a7ad CETEBOTO TUIAHUPOBAHMS; METOIBI PEIICHHS 3a7]a4 JINHEHHOTO
MIPOTPaMMHPOBAHHS,0CHOBHBIC UHCIICHHBIC METOIBI OJTHOMEPHOH
OIITHMU3AIINH,

KIaccu(pUKaIIio ¥ OCHOBHEIE Mmoka3atenn CMO,mpenMyIecTsa
METOJIOB aKTHBHOT'O SKCIICPUMEHTA, TPCOOBaHHS, TIPEABABISICMBIC K
3JIEMEHTaM MHOTO(AKTOPHBIX JKCIIEPUMEHTOB

Ip

Ip

Ymern:

CTaBUTb LICJIU U 3a1a4 MOACINPOBAHUS,

MPOBOUTE aHAIKM3 U (OPMATTU3AIUIO MPHUKIIAJIHBIX HHXCHEPHBIX
3aj1ad,

pa3pabaThIBaTh TEOPETHUECKUE MOJICITH POIIECCOB CBOCH
npodeccnoHanbHOM AesITeILHOCTH;

BBITIOJTHATH OICHKY TPAaBIIIFHOCTH M Ka9eCTBA MaTEMaTHICCKON
MO/IEIIH;

pemaTh 3a1a4d MHOTOKPHTEPHUANEHOW ONITUMHU3AIIAHN, B TOM YHCIIC U C
HCITIOJIb30BAaHUEM KOMITBIOTEPHOM TEXHUKH,

pa3pabaTbIBaTh IUIAHBI TIOJTHOTO (PAKTOPHOTO IKCIIEPHUMEHTA H €T0
JIPOOHBIX PEILTHK; IPOBOJUTH MATEMAaTHIECKYI0 00pabOTKyY
OKCIICPUMEHTAJIbHBIX JaHHBIX; BI)I6I/IpaTI) BUA DKCIEPUMECHTA JIJIA
pa3paboTKu MaTeMaTHYSCKON MO 00BeKTa
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Tabnuma 5.3 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OIICHKH3a MPOMEXYTOUYHYIO aTTECTAIHIO

Banner 3a Texymryo Bbanel 3a TpOMEKYTOUHYIO aTTECTALNIO
yCIIeBaeMOCTh * CyMMapHOe KOJIMYECTBO baibl 3a perieHue Ouenka
GammoB*™* 3agaq**
0 6amoB 0...2 6amnos 0 6annos «HEYJIOBJICTBOPUTENIBHOY
14/8 6amnos 3 bamma He MeHee | Oamma «YIOBJIETBOPUTEIHHO
14/8 6annos 4...5 6amnoB He MeHee 2 0aioB «XOpOLIOY
14/8 Gamnos 6 G6anoB HE MeHee 2 6amios «OTIHIHOY

*) — KoUUeCcmeo 6ANI06 PACCHUMBIBACMCS 6 coomeemcmeuu ¢ maoauyet 5.1.;
**) — konunecmeo 6aNN08 paccuumvléaemcs 6 coomeemcemeuu ¢ madauyeu 5.2.

5.2. OleHOYHbIECPEACTBA JAJIsi KOHTPOJIA 0CBOEHUS AUCIHUILINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 32JaHUSI UM MHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKHU
3HAHM, YMEHHUIl, HABHIKOB M (MJIH) ONbITA [AeATEJbHOCTH B XO0J€ TeKYyllero KOHTPOJs
ycreBaeMoCTH

st TeKyIero KOHTPOJIsl 3HAHUM M YMEHUM CTYACHTOB MO JUCHUIIIUHE TPOBOUTCS KOMILIEKCHAs
OILIEHKA, BKJIIOYAIOLLA:

BBITIOJIHCHHE MPAKTUYECKUX 3aJaHUI U JJa0OpaTOpPHBIX padoT,

0(hOpMIICHHE OTYETOB I10 MIPAKTUYECKHUM 3aHATHUSIM M JIJA00PAaTOPHBIM paboTaM;

tectupoBanue B CZIO MOODLE no pa3nuyHbIM pa3zenaM AUCHUIIINHBL.

TunoBble TeCTOBbIE 3aJaHUS AJIA TEKYIIEro KOHTPOJIst

Pa3znen 1.2semenTsI Teopuu rpagos

[Tpouecc mocTpoeHuss MoJeNH, Kak MpaBuio, IPeaoaraer:

A) onucaHue Bcex CBOMCTB UCCIIEAYEMOI0 OObEKTA;

b) BelgeneHne Hanboee CyIIECTBEHHBIX C TOUKM 3PEHUS PEIIaeMOil 3a/1a4i CBOMCTB 00BEKTA;
B) BblieneHne cBOMCTB 00beKTa 0€30THOCUTENBHO K LIEJISIM peraeMoi 3a/1a4u;

I') BeIIeneHue He Oosiee TPEX CYIIECTBEHHBIX IPU3HAKOB 00BEKTA.

Pa3nes 2. DiieMeHTHI TEOPUH ONITUMHU3ALUH

CuMIIEKC-METO/ OCYILECTBIISET

A) ocnenoBaTenbHbIN 1epedop BceX BEPUIMH MHOTOYTOJIbHUKA - 00JaCTH JOITYCTUMBIX pElIeHUN
b) nepebop Hambonee ynajieHHBIX OT LIEHTpa KOOPAWHAT BEPLIMH MHOTOYTOJIbHHUKA - 00JacTé
JIONTYCTUMBIX PEIICHUI

B) croxactuueckuii nmepeGop BepIIMH MHOTOYTOJBHUKA - 00JIaCTH JOMYCTUMBIX pEIlIeHH

I') nepebop nHanbosiee ONM3KUX K LEHTPY KOOPAWMHAT BEPIIMH MHOIOYrOJIbHUKA - 00JIacTH
JIONYCTUMBIX peIleHHH

Pa3nes 3. OcHOBBI TeOpHH MacCOBOT0 00CTYKMBAHUS

CucreMbl MaccoBOro OOCITYKMBaHHUS, Y KOTOPBIX BO3MOXKHO IOSIBIIEHHE KaK YroJHO JUIMHHOMN
ouepean TpeOoBaHUH K 00CTYKUBAIOIIEMY YCTPOHCTBY, Ha3bIBAIOTCS

A) Cucremamu ¢ OTpaHUYE€HHBIM BPEMEHEM OXKUAAHUS

b) Cucremamu ¢ orpaHu4eHHOU JIMHOW o4yepenn

B) Cucremamu c notepsiMu, oTKazaMu

I") Cucremamu ¢ oxuaHHEM

Paznen 4. IlnanupoBanue u 00padoTKa pe3yJibTATOB IKCIIEPUMEHTA

J171s o11eHKY paBUIILHOCTH BBIOOPA BUJIA B3aMOCBSI3U U XapaKTEPUCTUKHU 3HAUMMOCTH BCETO
YPaBHEHUI PETPECCUN UCTIOIb3YETCS:

A) F —xpurepnii

b) xputepuit Konmoroposa




B) MuHuMakcHBIN KpuTepuid
I') t—xpurepmii

TunoBble 3agaHus AJs NMPAKTUYIECCKUX 3aHATHH

Pa3nes 1.9semeHTHI Teopuu rpagos

[TpakTnueckas padorta Nel. OntuMuzanus CeTEeBbIX TOTOKOB
3ananue. [IpeacTaBuTh penieHre TUMOBBIX 33/1a4 TEOPUH IpadoB
1. Ha cetu c 3agaHHBIMU MPOIMYCKHBIMH CIIOCOOHOCTSIMH JAyT c(OpMHpPOBaTH MaKCHMaJlbHBIA IO
BEJIMYMHE IIOTOK Fmax Mexay ee uctokoM | u crokom S.Haiitu kparyaifimmii myTh ot uctoka | k cToky S.
2. B ynpaBleHMMIIIOCCEHHBIX JIOPOT PACCMATPHBAIOT TPOEKT CTPOUTENIHCTBA HOBBIX JIOPOI MEKITY OIpEEICHHBIMH
ropozamu. BepimHel rpaga cooTBETCTBYIOT ropoziam, a pedpa — noporam. KakoMmy peOpy COOTBETCTBYET Bec (3a/1aH B
TaONuIIe), KOTOPBIA paBeH CTOMMOCTH CTPOHMTEIBCTBA COOTBEICTBYIOLIETO ydacTka J0por. COCTaBUTH TPOEKT
CTPOUTENHCTBA JIOPOT, COSIMHSIIOIIMX BCE TOPO/Ia, MUHUMATILHOM CTOMMOCTHL.
3. Hamamuuk nomkeH 000MTH 5 CTAaHKOB, pacCTOSTHUE MEKAY KOTOPBIMHU 3aJlaHbl Tabnuiei. Haiiti
KpaTJaiiimii MapIipyT 00Xoa.

Pa3zgea 2. JjieMeHTHI TEOPUN ONITUMU3ALMHA

[Tpaktuyeckas padora Ne 3. MeTobl pemeHns 3aa4 JIMHEHHOTO MPOrpaMMHUPOBAHHUS

3ananue. [locTpouTh MaTeMaTHYeCKy MOJEIb 33a4l U PELIUTh €€ YKa3aHHBIM CIIOCOOOM.

3anaya 1. IlocTpouTh MaTeMaTHYECKYIO MOJEIb 337ja4ul U PELIUTH €€ IpadoaHaIuTHIECKUM
crocobom.

s M3roTtoBieHMsT WM3MENMHM ABYX BHJIOB CKIJIAJl MOXET OTIYCTHUTh MeTaia He Ooinee 80 kr,
npuyeM Ha u3genus | Bupa pacxonyercs 2 kr, a Ha m3nenus Il Bugma —1 kr meramia. TpeOyercs
CIUTAHUPOBATH IMPOMU3BOJICTBO TAK, YTOOBI OBLTA 0OecreueHa HanOoIbIIas MPUOBLTh, eciti u3Aenui [ Tuma
TpebyeTcst u3roroBuTh He 6onee 30 wT, a u3nenuii Il Tuna e 6onee 40 wT, npuuem oaHo uzzaenue I Buga
crout 5 neunen, a Il Buga — 3 neu exn.

3agaua 2.IlocTpouTh MaTEeMAaTHYECKYHO MOJENb 33Jaud U PEIIUTh €€ C MOMOILBIO CHUMILIEKC-
TabIHII

HeOonbiias ¢upma nmpou3BOAMT JBa BUAA HPOAYKIHUH, CTOJBI M CTYJbs. s M3roroBieHUs
oHOTO cTyna Tpebyercs 3 ¢dyTra ApeBeCHHBI, a Il WU3TOTOBJIEHUS OIHOTO crtoja — 7 ¢yroB. Ha
M3TOTOBJIEHHE OJHOTO CTYJa YXOJIUT 2 4 paboyero BpEMEHH, a Ha U3roToBjieHue crona — 8 4. Kaxsli
CTyJ NpUHOCUT | 107 mpuObLIM, a Kaxabli cTol — 3 107. CKOJIBKO CTYJIbEB M CKOJIBKO CTOJIOB JOJDKHA
M3rOTOBUTH 3Ta (upMa, eciau oHa pacnonaraer 420 ¢yramu apesecussl U 400 r pabouero BpeMeHU U
XOYET MOJTYYUTh MAaKCUMaJIbHYIO IPUObLIb.

3agaua 3. CoctaBUTh ONOpHBIA IuIaH T3 a) METOIOM CEBEpO-3alaJHOro yria; 0) MeToaoM
MUHUMAaJIBHOTO AJIeMeHTa. PeluTh 3a7jauy MET0/10M NOTEHIIMAIOB

ITotpeburenn 3amac
[locTaBiuku B, B, Bs B, rpysa, @;
A 7 3 6 1 360
A, 5 2 4 8 150
As 3 5 7 9 380
[MorpedHOCTD 270 190 340 200
B Ipy3e, bj

Pa3nes 3. OcHOBBI TeOpPHH MacCOBOI0 00CTYKMBAHUS

[TpakTrueckas padota Ne5. MonenupoBaHue Npon3BOACTBEHHBIX CHCTEM Ha OCHOBE METOJIOB
TEOPHH MAacCCOBOT'O 00CITYyKUBaHUS

3ananue. [Toctpouts B MS EXcelMoienb-111abmon 1uist perenns 3a1a4 JaHHOTO THIIA.

3agayva 1. TexHOMOrHMYECKast CUCTEMA COCTOUT U3 OJIHOTO CTaHKa. Ha cTaHOK moCTynaroT 3asBKH

Ha M3rOTOBJIEHME AeTanel B cpenneM uepes 0,5 waca (¢, = 0,52.) . Cpeqnee BpeMs M3rOTOBIICHHS OTHON

ACTAJIN PABHO r’ﬂ'ﬁ' = 0,615 . Ecau IIpU MOCTYIVICHUU 3asABKU HA U3TOTOBJICHUC ACTAJIN CTAHOK 3aHAT, TO OHA

(meranp) HampaBisieTCs Ha Ipyroi ctaHok. HaliTu abcooTHYIO0 M OTHOCUTEIBHYIO MTPOITYCKHYIO

12



CIIOCOOHOCTH CHUCTEMBI M BEPOSTHOCTh 0TKAa3a 110 M3rOoTOBIEHHUIO aeTanu. [loctpouts B MS Excel
11a0JIOH [T PEeLIeHUs 3a7ad JaHHOTO THIIA.

3anava 2. FiMeercs TEXHOJIOTHUYECKask CUCTEMA (Y4acCTOK), COCTOSIIAsL U3 TPEX OJMHAKOBBIX
CTaHKOB. B cucTemy mocTynaror st 00paboTKu aetainu B cpeareM yepes 0,5 gaca (£ ;). Cpennee BpeMs

HU3TrOTOBJICHUA OHHOﬁ JeTanu fggy = D,GE . Ecmm IIpH IMMOCTYIVICHHUH 3aABKHW Ha U3IOTOBJICHUC ACTATIN BCE

CTaHKHM 3aHSATHI, TO JIeTallb HAIIPABIIAETCS Ha IPYrOf y4acTOK TaKuX ke cTaHKoB. M300pa3uts rpad
COCTOSIHUHM CUCTEMBI H HAlTH (pMHAIIbHBIE BEPOSITHOCTU COCTOSIHUI CUCTEMBI M XapaKTePUCTHKH
(mokazarenu ¢ dextuBHOCTH) anHOo CMO.

3anaua 3. B marazuHe caMm000CTy)KMBaHUsI YCTAHOBJICHO, YTO MOTOK MOKYIATENeH ABIsSETCS
IPOCTEHIIMM C MHTEHCUBHOCTBIO A = 2 MOKyIaTess B MUHYTY. B 3TOM Mara3zuHe ycTaHOBIIEH OAMH
KAaCCOBBIN ammapar, Io3BOJISIOIUN JOOUTHCS TAKOH IPOU3BOJUTENBHOCTH TPYAQ, IPU KOTOPOI
MHTEHCUBHOCTh IIOTOKA OOCITYy’KUBAHMsI COCTABIISIET [ = 2 MOKyNaTesns B MUHYTY. OnpenennTh
xapakrepuctuku CMO npu ycioBuM, 4TO OYepelb OrpaHuYEHa KOHTPOJIEPOM IIPH BXOJIE B 3aJ1
camMo00cCIy)KUBaHusA: M = 5 nokynaresnei.

Paznen 4. [InanupoBanue u 006paboTKa pe3yIbTaTOB SKCIIEPUMEHTA
[TpakTuyeckas padora Ne7. JIst MaTpUIbl 3KCIIEPUMEHTAIBHBIX TaHHBIX (TI0 BapUaHTaM)

- IOCTPOUTH YPABHEHHS JTMHEHHON Perpeccuu, MmocaeI0BaTeIbHO YBEINIHBAS YHCIO (PaKTOPHBIX
[IEPEMEHHBIX OT OJHOM JO IIATH;

- OIIPEAEIIUTh KA4eCTBO MOJIYyYEHHBIX YPABHEHUN PETPECCUU;

- OLICHUTH CTATUCTUYECKYIO 3HAYMMOCTb [1aPAMETPOB PETPECCUU;

- IOCTPOUTH IPa)UKHU OCTATKOB IS TOTYYCHHBIX PErpECCHIA;

- BBIOpaTh HaMyylllee YpaBHEHUE PErpeccuu.

Tunosble 3aJaHUA 1JIs1 JTA00PATOPHBIX 3aHATHI

Pa3nen 1.2semenTsI Teopuu rpagos

JlaGopaTtopnas padota Nel. [TocTpoeHne u aHanu3 CeTeBBIX MOIeeH

3ananue. [To JaHHBIM 0 KOAAX U IJIUTENBHOCTAX padOT mocTpoiiTe rpaduK MPUBS3KH CETEBOM
MOJIENH,

Co3paiite Moenb pacueTa BpeMeHHBIX nmapameTpoB B MS Excel. [Toctpoute nuarpammy ["anra.

Onpenenute KPUTUYECKHE IYTH U UX JUTUTENbHOCTh, YUCICHHbBIE 3HAYeHUsI CBOOOTHBIX U MOJTHBIX
PE3epBOB KaXKJ10i1 pabOThI CBEUTE B TaOJINIlY, OTMEThTE Ha IpadrKe MPUBS3KU CBOOOIHbIE PE3EPBBI
pabot. Onpenenure, Ha KAKUX dTaax BO3MOXKHO yBEJIMUEHHE BpEMEHHU paboT 0e3 yBeanueHus 00I1ero
BpPEMEHH BCEX paboT.

Pa3nen 2. DjieMeHTHI TEOPHH ONITHMHU3ALNH

JlaGopatopHnast paboTta Ne2. THITOBBIE TEXHUUECKUE 3a/1a4H JTMHEHHOTO TPOTPAMMHUPOBAHHS

3ananve. Haiftu mnepenarouHyio (yHKIHIO CHUCTEMbl B PAa30OMKHYTOM COCTOSHUHU. OLIEHUTbH
YCTOMYMBOCTh Pa30MKHYTOM CHCTEMBI 110 KOPHSM XapakTepucthuueckoro ypasHeHus. [Toctpouts AOUX
pa3oMKHyTOHN cucteMsl. Mcnons3ys kpurepuil HalikBucra, onpenenurs ycToMunBOCTh 3aMKHYTON CAY.
[IpoBepuTh 3aMKHYTYH0 CHCTEMY Ha YCTOMYMBOCTH IO Kputepuro ['ypeuma. IIpomsBectu mpoBepky
YCTOWYUBOCTU CHUCTEMBI C IOMOILIBIO KpUTepUsd MuxainoBa. BBIOJIHUTE KOHTPOJIBHYIO IIPOBEPKY I10
MEPEXOTHON XapAKTEPUCTHKE.

5.2.2 TunoBble KOHTPOJIbHBIE 32/IaHUA WM HHbIe MaTepHAJbl, HEOOXOAUMBIEe /I OLEHKHU
3HAHMii, YMEHUIl, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH B X0/€ MPOMEKYTOYHOM aTTeCTALNH

HepequL BOIIPOCOB AJIfl MOATOTOBKH K IK3aMEHY

MaremaTHueckue Moieu (orpeiesieHue, MPUMEpbI, CIOCOOBI 3aJaHNs).

Krnaccudukanus MaTeMaTHUeCKUX MOJIENEH.

TpeboBanust, npeabaBIsSIEMbIE K MATEMATUYECKHM MOJIEIISIM.

OcCHOBHBIE 3TaIlbl MATEMAaTUYECKOTO MOIETUPOBAHUS.

OcHoBHble OHATHS TeopuH rpadoB. Ces3uble rpadel. [loarpadsl. Onepanuu Hag rpadamu.

orwdPE

13



13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

DiinepoBbl ¥ TaMUIIBTOHOBEI Tpadbl. OpueHTHpoBaHHbIE rpadbl. MaTpulisl rpagos.
MakcumanbHbIe TOTOKH B CETH.

3amayda o KpaTyaiiem MmyTu MEeXIy ABYMS BepIIMHAMU rpada.

AJITOpPUTM MOCTPOEHUS] TOKPHIBAIOIINX JIEPEBBEB.

. CereBoiirpadpuk. Kputnueckuii myTs.
. Maremarnueckasi IOCTaHOBKA 3aJja4y ONTHUMH3ALUU.
. JIokanpHBIH U TI00aTBHBIH MUHUMYM (MakKCUMyM) TeJIeBOi (QyHKIUU. PazpemmMocTts 3a1a4

ONTHMHU3ALINH.
I'pado-aHanuTHYECKHIT METO PEILICHHS 3a/1a4 ONTUMHU3ALHH.

IlocTaHoBKa 3a/1a4¥ IMHEHHOIO IPOrPAMMUPOBAHHS.

I'pado-aHanuTHYECKHt METO PEIICHHS 3a/1a4 JIMHEHHOTO POTPAMMHUPOBAHHSL.
CuMIekc-MeTo | pelieHns 3a1a4 JIMHEHHOTO TPOrpaMMUPOBAHHS.

YucneHHble METO/Ib] PELLICHNUS 33/1a4 HEJIMHEMHOT O IPOrpaMMHUPOBAHUS: METO]I pAaBHOMEPHOIO
nepebopa, MeToJ IUXOTOMHUH, METOJ] 30JI0TOTO CEUEHHS.

MeTo/1bl peleHnss MHOTOKPUTEPUANIbHBIX 3a/1a4 ONTUMHU3ALUH.

[TonsiTue ciyyaitHoro mporecca. MapkoBCKUH TTpoIiecc.

[Toroxu cobbrThii. [IpocTeiimmii myacCOHOBCKUHN MOTOK.

VYpasnenust Koamoroposa.

Knaccugukanus cucteM MaccoBoro o0CayKUBaHHUs.

Maremarnueckas Mozenb ogqHokaHaibHoi CMO ¢ oTkazamu.

Maremaruueckast Mmojienb MHOTOKaHabHOM CMO ¢ oTkazamu (3agavya Dpiianra).
HIMuTaninoHHOE MOJIEIMPOBAaHUE CITy4allHBIX MPOLIECCOB B CUCTEMAaX MacCOBOI'O OOCITY>KUBAHMUSL.
JluHamMHuueckoe nporpaMMHpOBaHUeE.

AKTHBHBIN U IACCUBHBIN dKcriepuMeHT. [ImaHnpoBaHue dKCiepuMeHTa.

[TomHbIit GaKTOPHBIN SKCIIEPUMEHT.

CoxpalieHre 4nciia ObITOB C IOMOIIBIO JPOOHBIX PEIUIUK.

[TocTpoenne smmupuuecKkux HopMys Mo METOTy HAUMEHBIINX KBaJApaTOB.

Hepeqeﬂb 3aJaHUM JJ1sl IOATOTOBKH K IK3aMEHY

3ajaua 1.

B HOBOM paiioHe nmeeTcs mecTh a b C d e f
KUJIBIX MAacCUBOB. Hy)KHO coeIMHUTH UX a - 12 1 13 | 11 | 10
MeXIy co0ol JoporamMu, CTOMMOCTh b - 14 3 5 12
IIPOKJIAJIKA KOTOPBIX ObUIa Obl MUHUMalbHA. B C - 15 | 12 5
creayromiel Tabiamiie NpuBeeHbl CTOUMOCTH d - 5 7
ITOCTPOMKH JTOPOT MEXAY KaKJI0M napoun e - 6
KHUJIBIX MaCCUBOB: f -

3amaua 2.

B tabnunie mpuBeneHa JIUTETLHOCTh 1 J tij
paboT MPOM3BOICTBEHHOTO MPOLECCa. 1 2 6
Tpebyercs mocTpoUTh ceTeBOM rpadux, 1 3 5
BBIYUCIIUTH KPUTHUECKUI MyTb. 1 4 7

2 3 3
2 5 5
3 4 4
3 6 10
4 6 11
S 6 5




3agaua 3.

Ha 3amanHOl ceTn B CKOOKaxX yKa3aHBI
MpOIycKHbIe crmocoOHocTH Ayr. TpeOyercs
chopMUpOBaTh HAa CETH MaKCUMaJIbHBIN
[IOTOK, HAITPaBJICHHBIN U3 UCTOKA | B CTOK S
, ¥ BBIIUCATh peOpa, oOpasyroIire Ha CETH
paspes MHUHHUMAaJIbHON IIPOITYCKHOU
CIIOCOOHOCTH.

3apnaua 4.

[Tpu mpousBoacTBe npoaykuuu /11 u I1; NCTIONB3YIOT YeThipe rpymisl obopynoBanus A, B, C u D.
Ha Beimyck enununbl npoaykuuu /1, pacxoayercs 1; 0,5; 2 u 0 en. Bpemenn obopynoanust A, B, Cu D
COOTBETCTBEHHO, a Ha BBIMycK npoxaykiuu /1> — 1; 1; 0 u 2 ex. Bpemenu obopynoBanus. Ponyg pabouero
BpeMeHu obopynoBanus rpymmbl A — 18 en. Bpemenu; B — 12 en.; C — 24 en. u D — 18 en. [Ipeanpusitue
peanu3yer eauHuLy npoxaykiuu /71 mo uene 40 nen. en., Il — 60 gen. en. I'pado-aHamuruyeckum
CrocoOOM OMpeeNuTh IJIaH BBINYCKAa MPOIYKIMH, MPU KOTOPOM BBIpyYKa MpPEANpUaTus Oyner
MaKCUMaJIbHOM.

3anaya 5.

B  mynkrax A (i :1,_3) MPOM3BOAMTCS  OJHOPOJHAs  HPOAYKIUS B  KOJMYECTBAX
a, =360, a, =150,a, =380 eauuun. [0TOBass NPOAYKIMS MOCTABISETCS B IYHKTHI B, (j =1,_4),
HOTPEOHOCTH KOTOphIX coctaBisitor b, =270,b, =190, b, =340,b, =200 emuuuu. Croumocts Cj

HEePEeBO3KHU €AMHULIBI IPOYKIMH U3 IMyHKTa A; B TyHKT Bj 3amansl matpureit C = (Cij )3 . :

7 3 61
C=|5 2 4 8
3 579

Tpebyercs MeTOJOM MOTEHUHUATOB HAWTH TIUIAaH TMEPEeBO30K MPOAYKLIUHU, IPH KOTOPOM
MUHUMU3HUPYIOTCS CyMMapHbI€ 3aTpaThl [0 €€ U3TOTOBJIEHUIO U JOCTABKE MOTPEOUTEIISIM.

3anaya 6

Jns u3rotosnenus 3-x BunoB uzgaenuii A, B u C ucnonb3yercs TokapHoe, Gpe3epHoe, CBApOIHOE
u nuuudoBambHOE 000py/OBaHME. 3aTpaThl BPEMEHHM Ha 00paOOTKY OJHOTO H3JAENUS TPHUBEIACHBI B
Tabnuie.

Tun obopynoBaHus 3arpatbl BpeMeHH (CTaHKO-4.) Ha 00pabOTKy OTHOTO U3HEIHUSI OO0t houx
BUJIA pabouero BpeMeH!
A B C
®dpesepHOE 2 4 5 120
ToxkapHoe 1 8 6 280
Caapounoe 7 4 5 240
mdosansHOE 4 6 7 360
[Tpu6s11H 10 14 12

CocraBuTh MaTEMaTUYCCKYIO MOJCJIb 3ala4Yi U OIIPCACIINTD, CKOJIBKO I/ISJIGHI/Iﬁ " KaKoro BUaa
CJICAYCT U3rOTOBUTH NPCAIIPUATHIO, YTOOBI HpI/I6BIJ'IL OT UX pcain3aliun ObLIa MaKCHUMAaJIbLHOIA.

3anaua 7
B MacTepckoii mo peMoHTY aBToMoOuUIeH ¢ TpeMs paboyrMH MeCTaMH IOCTYNAr0T 3aKa3bl OT
HaceneHus. Eciu 3aHATHI Bce TpU paboune MecTa, TO BHOBb IMOCTYIHBILIU 3aKa3 HE IPUHUMAETCS.
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Cpennee BpeMs pabOTHI ¢ OTHUM 3aKa30M paBHO 4 daca. IHTEHCUBHOCTh MOTOKA 3asBOK — 0,5 ef/d.
Haiitu npeaenpHbIe BEPOSITHOCTH COCTOSTHUIN U TTOKa3zaresn 3 (PEeKTUBHOCTH PabOThl MaCTEPCKOM.

3agaua 8.

Hcnonp3yss BO3MOXKHOCTM IpuiiokeHus |Ne| X1 X2| X3 X4 Y
«AHanu3 JaHHBIX», TMOJY4YUTh YpaBHEHUE 1 0 1,1 6,1 1,8 15
MHOKECTBEHHOW JIMHEWHOW perpeccun Y= | 2 82 6,6 5,3 55/ 5,8
f(X1,X2,X3) o pe3yabTaTam JecaTu | 3 26 6| 52 46| 48
BBEIOOPOYHBIX HAOTIOCHHIA. 4 50 1,2 1,7 6,6 6,9
OueHuth 3HAYUMOCTh IOJYYEHHBIX | § 88| 65 58 56/ 59
KO QHIIHCHTOB. 6/ 43| 63 26| 16 2

7 51| 6,8 25 22 27
8 26 69| 36| 23 26
9 75 6,5 4 6,7/ 6,1
10 66| 6,7/ 5,2 58 6

5.3. [Ipoueaypa oueHUBAaHUA Pe3y/IbTATOB 0GYYEHHS MO AUCHUILINHE

[Iponienypa oueHMBaHUS pe3ylbTaTOB O0y4YeHUs MO JUCHMIUIMHE «Maremarndyeckoe
MOJIETMPOBAHUE B MAIIMHOCTPOEHUM) COCTOUT U3 CIENYIOIIMUX ATAMOB:

1. Texyumii KOHTPOJb (ONMCAHUE MTOKa3aTeae U KpUTEPUEB KOHTPOJIS YCIEBAEMOCTH, ONUCAHHUE
IIKaJI OILICHUBAHUS Ha 3Tale TeKYILEeH aTTeCTalluy MpecTaBieHbl B Ta0l. 5.1, 3ananus B 1. 5.2.1).

2. IIpomexxyTouHas aTTecTanus (OMMcaHue MOKaszaTeslell U KPUTEPUEB KOHTPOJIS yCIIEBA€MOCTH,
OIMCaHUE LIKaJ OLIEHUBAHUS HA 3Talle MIPOMEXKYTOYHOM aTTECTalluU MPEACTaBIEHbI B Ta0. 5.2, 3a1aHus
BI. 5.2.2).

Hns snementoB kommerenuun OIIK-2, ¢opmupyemMbix B pamMKax AWCHUIUIMHBI, MPUBOAUTCS
IpolLieaAypa OIEHKU Pe3yabTaToB 00y4ueHus (1a01.5.3).
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Tabmuiet 5.4-TIponenypa, KpUTEPUU M METOJIBI OLIEHUBAHUS PE3YIHTATOB O0YUICHUS

[TnaaupyemMsle pe3yabTaTsl 00yIeHUS

Kpurepuu onieHnBaHus pe3yabTaToB

1 xkpurepuii — orcyrcTBHE

2 KpUTEpHii — HE TO0JTHOE

3 xpuTepuii — xoporuiee

4 xpuTtepuii — OTINYHOE

MeToabI OlleHUBaHUS

MAaTCMaTUYCCKUM MOACIAM,0CHOBHBIC 3TAllbl MATECMAaTUYCCKOT'O

YCBOEHUsI YCBOECHHE
YCBOCHUE «XOPOLIO» YCBOCHUE «OTIIMIHO»
«HEYJIOBJIETBOPUTEIBHO» «YAOBJIETBOPUTEIBHO»
OIIK-2.
HOIIK-2.1
3HATB:IOHATHUE, CBOWCTBA U (YOPMBI TIPEACTABICHUS OTCyTCTBHE YCBOCHUS Henocratouno Ha nocrarouno OTIMYHO TOHUMAET U TectupoBanue
MaTeMaTHYECKUX MOJIEIICi; TpeOOBaHUs, MPEIBSIBIIEMbBIC K 3HaHUH YBEPEHHO MOHUMACT U BBICOKOM YPOBHE MOXET OOBSCHSITH [IpomexyTounas
MOXKET OOBSICHSITD MTOHUMACT U MOXKET MOJTYYCHHBIC 3HAHHUS, aTTeCTAaIs

CTaBUTH LCIU U 3ada41 MOACJINPOBAHU,

MPOBOJUTH aHATIH3 U (OPMATU3AIMIO MPUKIATHBIX
WH)XCHEPHBIX 3aj1ad,

pa3pabaTbhIBaTh TEOPETHYECKHE MOJIEIH MIPOLIECCOB CBOCH
npo¢heCCUOHANBHOM NeSITeIBbHOCTH;

BBITIOJIHATH OIIEHKY MPABUIBHOCTH U KaY€CTBA MATEMATHYECKON
MOJIeIIH; pelaTh 3a/[add MHOTOKPUTEPHATIbHON ONTUMH3AIINH,
B TOM YHCJI€ U C UCTIOJIH30BAHHEM KOMITBIOTEPHON TEXHUKH;
pa3pabaThIBaTh IUIaHBI MOJHOTO (PAKTOPHOIO IKCIIEPHUMEHTA
€ro JIPOOHBIX PEIUIHK; POBOIUTH MATEMATHYECKYIO 00paboTKy
IKCIEPUMEHTAIILHBIX JIAHHBIX; BEIOUPAThH BH]] IKCIIEPHUMEHTA
JUTsI pa3paboTKy MaTeMaTHYeCKOi MojieNn 00beKTa

YMEHUs

JEMOHCTPUPYET YMEHHUS

JACMOHCTPHUPYET YMECHUSA

JACMOHCTPHUPYET YMECHUSA

MOZIEIHPOBAHHS,; MIOJIy4CHHBIC 3HAHUS OOBSICHATH NOJy4eHHEIE | JIEMOHCTPHpPYET
3HAHUS CaMOCTOSITENIbHYIO
OTpeieNICHUEe, BUBI, CIIOCOOBI 3aJaHUs TPadOB, METOIBI
] M03HABaTENbHYIO
OINTUMH3AUHU 3a0a4 ECTCBOFO IUTAHUPOBAHHUS; METOIBI NeATeEHOCTE
pelieHus 3a1ay JIMHEHHOIO IIPOTPaMMHUPOBAHUA,0CHOBHEIE
YUCJICHHBIE METO/Ib ONHOMEPHON ONTHUMHU3ALINH,
KIaccu(UKAINIO U OCHOBHEIC MTokazatemn CMO,npenmMyInecTsa
METOZOB aKTHBHOTO SKCIICPUMEHTA, TPEOOBAHHSA,
TpeIbsBIIEMBIC K AJIeMEHTaM MHOTO(aKTOPHBIX
SKCIIEPUMEHTOB
YMerhb: He nemoncrpupyer He yBepenno JloctaTouHO yBEpEHHO OTnngHO Bemonnenue 13, JIb

[IpomexyTounas
aTTeCcTaLust

BiaaeTs:criocoOHOCTHIO BBIOJIHATE ONUCAHNE U aHATIN3
npocTeimx 06HEKTOB MOIETUPOBAHHS;

MPAKTHYECKAMHU HABBIKAMHE HCIIOI30BAHUS HHCTPYMEHTOB
Excel (ITowuck penrennii, AHATM3 TaHHBIX) TSI MOACITAPOBAHHUS
U PEIICHNS 3a/1a9 CETEBOTO TUIAHUPOBAHMUS, ONTHUMH3AIINOHHBIX
33124 TEXHOJIOTHYECKOTO IPOSKTUPOBAHUS U YIIPABJICHHUS
HPOU3BOJICTBOM.

He nemoncrpupyer
HaBBIKU

He yBepenno
JIEMOHCTPUPYET HaBBIKH

JlocTaTouyHO yBEpEHHO
JIEMOHCTPUPYET HaBbIKU

OT1augyHO
JIEMOHCTPHUPYET
CaMOCTOSITENbHBIE
HaBLIKU

Bemonuenwne I13,J71b




6. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCLHUII/TMHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 JKykoB A.Jl. TexHOIOrH4YECKOE MOJICIUPOBAHKE [ DIEKTPOHHBIN pecypc]: yueOHOoe
nocobue/ )KykoB A.J[.— DIeKTpoH. TeKCTOBbIE JaHHBIE.— M.: MOCKOBCKHI TOCYAapCTBECHHBIN
cTpouTtenbHbIid yHHBepcuTeT, DbC ACB, 2013.— 204 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/20041.— DBC «IPRbooksy, o mapoitto

6.1.2 Jlemena O.B. MaTematnueckoe MOIeIMPOBAHUE TPOU3BOICTBEHHBIX MPOIIECCOB. YueOHOE
nocobue. — CaparoB: By3oBckoe oOpazoBanue, 2021. —208 c. ISBN 978-5-4487-0764-3. —Texkcr:
anekTpouHbiit//OBC IPR BOOKS:[caiit]. ~URL:http://www.iprbooksshop.ru/102239.— 5bC
«IPRbooksy, mo mapoJto

6.2 /lonoJiIHMTEe/IbHAA JIMTEpaTypa

6.2.1 BopoonéB A.JI. [InanupoBaHue W OpraHuzanus SKCIEPUMEHTa B YIPABICHUU KadyeCTBOM
[DnexkTpoHHEI pecypc]: yaeoHoe ocoorne/ Bopoorés A.JL., Jlrooumor N.U., Kockix I.A.— DneKTpoH.
TekcToBble NaHHble.— OpeHOypr: OpeHOyprckuii rocynapctBeHHblii yausepcuter, O9bC ACB, 2014.—
344 c.— Pexwum noctyna: http://www.iprbookshop.ru/33648.— DBC «IPRbooksy, 1o mapoJito

6.2.2 Kmumos I'.I1. Teopust maccoBoro oocnykuBanus [ DNEKTPOHHBIH pecypc]: yueOHoe
nocobue/ Kimmmos I'.I1.— DnekTpoH. TekcToBble naHHbIe.— M.: MOCKOBCKHIA TOCYAapCTBEHHBIN
yausepcuteT umenu M.B. Jlomonocosa, 2011.— 312 c.— Pexum noctymna:
http://www.iprbookshop.ru/13316.— DBC «IPRbooksy, o mapoiito

6.2.3 KpsnaeB A.B. Merpuueckuii anaau3 1 00padoTKa JaHHBIX [DIeKTpoHHBIH pecypc]/ Kpsaes
A.B., JIykun I'.B., Yaymsan [I.K.— Dnextpon. TekctoBbie ganasie.— M.: ®PUSMATIINUT, 2012.— 280
¢c.— Pexum nocryna: http://www.iprbookshop.ru/33374.— DBC «IPRbooks», o maposmro

6.2.4 Jlemena O.B. MaTremaTtnueckoe MOICIMPOBAHUE B MAITUHOCTPOEHUHU. Y 4eOHOE TTocodue.
PexomenoBano YuéneiM coBeTOM HrKeropoackoro rocyapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA
uM. P.E. AnekceeBa.Huxeropoa. roc. texs. yu-T um. P.E. AnekceeBa. — Huxxuuii Hosropoa, 2018. 188 c.

6.3 MeToauyecKue yKa3aHHMs, pPeKOMEeHJALuu M Jpyrue Marepuasjabl K
3aHATHAM

6.3.1 Meronuueckne YykazaHus s Ja00OpaTOpPHBIX PAOOT MO OCBOEHUIO JIHCIUIUIUHBI
«MaTeMaTH4ecKoe MOJEIMPOBAaHNE B MAIIMHOCTPOCHHM». PEKOMEHIOBaHBI 3aceqaHueM KadeIpbl
«Texnonorus mamuHoctpoenus» AIIM HI'TY, nporokon Ne 5 ot 20.04.2021r.

6.3.2 Meroauyeckne pPEKOMEHAANWU Ui TPAKTHUYECKUX paboOT 1O OCBOCHHUIO TUCIIHILIMHEI
«MaTeMaTH4ecKoe MOJEMPOBaHNE B MAIIMHOCTPOCHUM». PeKkoMeHI0BaHbl 3aceJaHueM KadeIpbl
«Texnomorust mammaOocTpoeHus» AT HI'TY, nporokon Ne 5 ot 20.04.2021r.

7. ”THOOPMAILIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI

7.1 IlepeyeHb pecypcoB HUHPOPMALMOHHO-TEJEKOMMYHUKALlMOHHOM CeTHU
«HTEepHET», HEO006XO0AUMBIX JJisI OCBOEHMA [UCLUIVIMHBI (MOAyJ/if), BK/JIKYas
3JIEKTPOHHbIE OUG/IMOTEYHbIe U MHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBbI

7.1.1 DnextpoHHO-OMONMMoTeyHass cucrteMa wu3aarenbctBa «IPRbooks». Pexum  mocryna:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEYHass  cucTeMa  u3gaTtenbcTBa  «Jlawby.  Pexum  moctyma:
https://e.lanbook.com

7.1.3 T'ocynapctBenHoe yupexaeHue «lleHTp wuccnepoBanuit u cratuctuku Haykn» L[MCH.
Odunmanbuelii caidt: http://www.csrs.ru/about/default.ntm

7.1.4 OOpa3oBaTesbHbIi MaTeMaTHUeCKHii caiT http://www.exponenta.ru

7.1.5 Maremaruueckoe Gropo http://www.MatBuro.ru

7.2 [lepeyeHb JIMEH3MOHHOTO M  CBOGOAHO  PacHpPOCTPAHSIEMOro


http://www.iprbookshop.ru/33648
http://www.iprbookshop.ru/13316
http://www.iprbookshop.ru/
http://www.csrs.ru/about/default.htm
http://www.exponenta.ru/
http://www.matburo.ru/

NpPOrpaMMHOro o6Gecne4yeHWsi, B TOM 4YHCJI€ OTe4YeCTBEHHOro INPOM3BOACTBA
HEe06XO0AMMOr0 AJIs 0CBOEHUS AUCIUIIINHBI

7.2.1 Microsoft Office (Excel, Power Point, Word);

8. OBPA3OBATEJIbHBIE PECYPCbI A/11 UHBAJIMAO0B U JIML C OB3

B rTabmune8.1 ykasan mepeyeHb 00pa30OBATENBHBIX  PECYpPCOB, HMEIOMUX  (HOPMBIL,
alaliTUPOBAHHBIC K OTPAaHUYEHUSM 370POBbs, a TAK)KE CBEACHUS O HAIWYMU CHCIHUAIBHBIX TEXHUYECKUX
CpCACTB O6y‘IeHI/I$I KOJUICKTUBHOI'O U UHAWUBUAYAJIbHOI'O IMOJIb30BAHUS.

Tabnuma 8.1 — O6pa3zoBaTesbHBIC PECYPCHI 11 HHBATUIO0B | Juil ¢ OB3

[Tepeuens 0Opa3oBaTENBLHBIX PECYPCOB, CBeneHUs 0 HAIMYKMH CHCIUATIBHBIX TEXHUYSCKUX
MIPUCIIOCOOICHHBIX ISl HCTIOIb30BAHUS CPEICTB OOYYCHHS KOJUIEKTHBHOTO ¥ MHAMBHUIYaTLHOTO
uHBaIMAaMH 1 auiamu ¢ OB3 MOJIb30BaHMS
CriermansHoe MmoominsHoe npuiiokenue |IPR BOOKS

b IPR k
OBC «IPRbooks» WV-Reader

CI/IHTCSaTop peuu, KOTOpBIﬁ BOCIIPOU3BOAUT TCKCTBI

9BC «JIaaby»

KHHUT 1 MCHIO HaBHUTI'allUX

9. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/JUMOE
JIJIS1 OCYIIECTBJIEHUS OBPA30BATE/IbHOIO IPOLIECCA IO
JUCLIMIIIMHE (MOAY.JIIO)

YueOHble ayOUTOPUHM MJI1 TMPOBEACHUSA 3aHATUN MO AUCHMILIMHE (MOJIYJI0), OCHAIIEHBI
000pyIOBaHUEM M TEXHUYECCKHUMH CPEICTBAMU O0yUCHUSI.

B tabaue 9.1 nepeuncieHsr:

- yaeOHBIC ayIUTOPUU ISl TIPOBEACHUS YUCOHBIX 3aHATHA, OCHAIICHHBIE OOOPYIOBaHHEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS;

- IIOMENICHHUS JIJISI CAMOCTOSTEIILHON pabOThl 00yUJarOIUXCsl, KOTOPBIE OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBbIO TMOAKIIOUeHuss kK cetu «MHTepHeT» u oOecliedeHHeM JOCTyla B
AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpexy AIIM HI'TY.

Ta6muma 9.1 — OcHalEeHHOCTh ayTUTOPUM U TIOMENIEHUH ISl POBEICHUS 3aHSATUH U CAMOCTOATEILHON
paboThI CTYIEHTOB MO AUCHUTIIIIHE

HanmenoBanue ayiuropuii u
MIOMEILEHUN 71l IPOBEACHUS 3aHIATHH U
CaMOCTOSITENIbHOM pabOThI

OcHaIEHHOCTb ayAUTOPUN U TIOMEUIECHUH JUIs TIPOBEICHUS
3aHATUN U CAaMOCTOSITENILHON paboThI

13 KOMIBIOTEPOB C YCTAHOBJIEHHBIM ITPOrPAMMHBIM
obecrieyeHneM

MYJIbTUMEAUNHBIN IIPOEKTOP

9KpaH JyIsl NPOEKTOpa

5 - Jlabopatopus «KommbroTepHOoe
MO/JICJIUPOBAHUEY
r. Ap3amac, yi. Kanununa, tom 19

316 - KaOuHeT caMOIIOATOTOBKHA pabounx MecT cTyneHTa — 26 IIT;
CTYJICHTOB 1K, ¢ Beixomom Ha TeneBuzop LG - 1 mT.
r. Apszamac, yn. Kanununa, tom 19 I1K ¢ noaKJIfOUeHNEM K UHTEPHETY -SIIT.
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10. METOAUYECKHE PEKOMEHAALMU OBYYAIOLIUMCA I10
OCBOEHHIO JUCHOUILVIMHBI (MOAYJIA)

10.1 O6mMe MeTOAUYECKME PEKOMEHAALUHU AJIS 00Yy4YaIUMXCA N0 OCBOEHUIO
AUCLMILIMHBI, 060pa3oBaTe/ibHbIe TEXHOJOTHUU

JucuummHa peanus3yercs MOCPEACTBOM IPOBEICHHUS KOHTAKTHOM pabOThl ¢ 00y4YaromyMMUCs
(BKJIIOYAs TPOBEJIEHUE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00ydaromuxcs u
MIPOMEKYTOUYHOM aTTECTALIUH.

KonTtaktHass paboTra mNpoOBOAUTCS B ayJUTOPHOW H BHEAyIUTOPHOH ¢opMme, a Takxke B
ANEKTPOHHON HH(pOpMaAMOHHO-00pazoBaTenbHON cpene wuHcTUTyTa (nmanee — OWMOC). B ciygae
MIPOBEJICHUSI YaCTH KOHTaKTHOM paboTsl mo aucuuruimae B OMOC (B COOTBETCTBUU C pacHHCaHUEM
YueOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOM padora B DMOC skBHBaeHTHA ayAUTOPHON paboTe.

[Tpu mpernogaBaHUM TUCHUILUIMHBI, UCTIOJIB3YIOTCSI COBPEMEHHbIE 00pa3oBaTeIbHble TEXHOJIOTHUH,
[I03BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOCHMM MaTepuaya Kypca U MpPeJoCTaBUTh UM
BO3MOXHOCTb 3()()eKTUBHO pean30BaTh Yachl CAMOCTOSITENIbHOM pabOTHI.

Bech nekumoHHbIA MaTepral Kypca, a TAaKKe MaTepUaibl 11 MPAKTUYECKUX 3aHATUNA HAXOIATCS B
cBoboanom noctyne B CZIO MOODLE Ha cTpanuiie Kypca U MOTYT ObITh TPOpPaOOTaHbI CTyIEHTaMH JI0
YTEHUs JIEKUUH B XOJE€ CaMOCTOSTEIbHOM paboThl. DTO 1aeT BO3MOXKHOCTb OOCYIAUTh MaTepuayl Cco
CTYJIEHTaMU BO BpeMs YTEHUs JICKLNI, aKTUBUPOBATh UX JI€ATEIbHOCTh IIPY OCBOEHUU MaTepHuaa.

Ha gnexuusax © NpakTUYECKUX 3aHATUSAX PEATU3YIOTCSl HHTEPAKTHBHBIE TEXHOJIOTHUH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXACHHSI, HCHOIB3YETCSI JUYHOCTHO-OPUEHTUPOBAHHBIM MOJXO/,
JUCKYCCUOHHBIE TEXHOJIOTUH, TEXHOJIOTMM paboThl B MajblX TIpyNNax, 4YTO IO3BOJSIET CTYAEHTaM
MIPOSIBUTH €051, MOJTYYUTh HABBIKM CAMOCTOSITEIILHOTO N3YUYEeHUS MaTepHala, BBIPOBHITh YPOBEHb 3HAHUM
B IpyMII€.

Bce BoIpochl, BO3HUKIIIKE MPU CAMOCTOSITENILHOM padoTe Haja JOMAIHUM 3a/laHueM, MOAPOOHO
pa3duparoTcs Ha NPAKTUYECKUX 3aHATHSIX W JIEKUUsX. [IpoBOmsATCS MHIMBUAYaJTbHBIE W TPYIIIOBBIE
KOHCYJIbTAIIMH C UCIIOJIb30BAHUEM, KaK BCTPEY CO CTYJICHTaMH, TaK U COBPEMEHHBIX WH(OPMAIIMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopym, 4at, BHyTpeHHss anekrponHas moura CZIO MOODLE.

Nuunuupyercss akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JIF0OBIX BOMPOCOB MO MaTepHaly,
MIPaKTUKYETCS NHIUBUAYaIbHBI OTBET HA BONPOCHI CTYAEHTA.

Jlnis OlleHKM 3HaHUM, yMEHUI U ypOBHS C()OPMUPOBAHHOCTH KOMIIETEHIIMU B MPOLIECCE TEKYILEro
KOHTPOJISI IPUMEHSETCS] CUCTEMAa KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH CTYIEHTOB, IIpe/ICTaBICHHAsl B Ta0.
5.1. IlpomexyrouHas aTTecTalldsg HPOBOAUTCA C HCIOJIB30BAHMEM CHUCTEMBI KOHTPOJII U OLEHKU
YCTIEBAEMOCTH CTYICHTOB, IIPEICTABICHHON B Ta0. 5.2.

10.2 MeToau4yecKUe yKa3aHUA AJIS 3aHATUMI JIEKIIUOHHOI 0 TUIIA

HGKIII/IOHHI)II\/JI KypC npcamnojara€t CHCTCMATU3UPOBAHHOC H3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IniaHa. B X0A€ JICKIMOHHBIX 3aHATHH PaCKpbIBAOTCA 0a3oBbIC BOIIPOCHI B paMKax
Ka)I(ZIOfI TEMBI JUCHHUIIIINHBI . O003HaYAIOTCS KIIFOUEBBIE ACIICKThI TEM, a TAaKXKC ACIAaI0TCA aKIICHTHI Ha
HanOoJIee CIOKHBIX M BAXKHBIX ITOJOXKCHUIX HN3y4yacMoOro marcpuajia. MaTepI/IaHLI J'IeKI_[I/Iﬁ SABJIAIOTCA
OCHOBOM JJIs1 IIOATIOTOBKH 06yqa}01u1/1xcs[ K TPAKTHYCCKUM 3aHATHAM W BBIIIOJHCHUSA 3a21aH1/1171
CaMOCTOSITEILHON pa6OTbI, a TaKXC K MCPOIPUATHAM TCKYHICIO KOHTPOJIA YCIICBAECMOCTH U
HpOMe)I(YTOqHOﬁ aTrTeCTalivy 1o JUCHHUIIJINHE.

10.3 MeToauyecKMe yKa3aHUA AJid JIa60paTOPHbIX3aHATUHA

[ToaroToBKy K Ka)kaoi 1ab0opaTopHOil paboTe CTYJAEHT TO/DKEH Ha4aTh C O3HAKOMIICHHUS C TUIAHOM
3aHATHUS, KOTOPBIA OTpaXkaeT CoJepXKaHHWE NpesiokeHHOH TeMbl. Kaxkias BbimonHeHHass paboTa ¢
O0(OPMIIEHHBIM OTYETOM M MOJICKHT 3alUTE Y IPErogaBaTers.

[Tpu onleHuBaHUM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:

- Ka4€CTBO BBIITOJIHEHU ST 3KCHepI/IMeHTaJ'H)HO-HpaKTH‘IeCKOfI qacTu pa6OTI)I u CTCIICHDb
COOTBETCTBHS PE3yJIbTATOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMJIIEHHUS OTYETa MO padoTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOMPOCHI ITPH 3aLIUTE PAOOTHI.
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10.4MeToauvecKre YyKa3aHUs AJIS NIPAKTUYECKUX 3aHATHI

[lpakTudyeckue 3aHATHA TPEACTABISIOT COOOM METaTH3aIMI0 JICKIIMOHHOTO TEOPETUYECKOTO
MaTepuana, TPOBOMITCS B IENAX 3aKPEIUIeHHWs Kypca M OXBaThIBAIOT BCE OCHOBHBIC pa3felibl.
[TpakTryeckue 3aHATHS 00ECIICUUBAIOT:

- MPOBEPKY U YTOUYHEHUE 3HAHUI, MOJTYICHHBIX Ha JICKIIHSIX;

- pa3BUTHE YMCHHI U HABBIKOB B paMKaxX MaTepUaTy JUCIHUILTUHBL.

[TpuBOAATCS KOHKPETHBIE METOJIMYECKHE YKa3aHUs JUIsi 00y4aroIIuXcs IO BBITOJHEHHIO PadoT,
TpeOoBaHUs K UX 0(OPMIICHHIO, TOPSIIOK CAAYH.

10.5 MeToau4ecKue yKasaHUs [0 CAMOCTOATE/IbHOM paboTe 00y4alIUXCA

CamocrosTenpHas paboTa 0OecreunBaeT MOArOTOBKY 00YYarOmErocst K ayAUTOPHBIM 3aHATUSAM U
MEpONPUATHIM TEKYLIEro KOHTPOJS W IMPOMEXKYTOYHOH aTTecTalMy IO HU3y4yaeMoll JUCLHMIUIMHE.
PesynbTaThl 3TON MOATOTOBKH HMPOSBIAIOTCA B aKTUBHOCTH OOYYaroIErocsl Ha 3aHATUSX M B KauecTBE
BBINOJIHEHHBIX [TPAKTUYECKUX 3aaHUM U APYruX GOpPM TEKYIIEro KOHTPOJIS.

B mpouecce camoctosiTensHOW pabOTHl PEKOMEHIYETCS MPOpadOTKa MaTepUalIoB JIEKIHMHA I10
KaKJIOH TPOWJIEHHON TeMe, a Tak)Ke M3ydeHHWE OCHOBHOHM Y4YEOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
JUTEPaTyphl, IPEACTABICHHON B pa3zaene 6.

JUise BBINOJIHEHUSI CaMOCTOSITEIbHOM pPAa0OThl MPU H3YYEHUHM JUCLHMIUIMHBI CTYJIEHTBI MOTYT
HCII0JIb30BaTh CIELUAIN3UPOBAaHHbIE ayIuTOopuu (cM. Tabi. 9.1), o0opyaoBaHHE KOTOPBIX 00ecreunBacT
noctyn yepe3 «VHTepHET» K 3JIEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIbHOW cpele MHCTUTYTa U
QJIEKTPOHHOW OMONMOTEYHOM CHCTEMe, T/Ie pacroyiaralorcsi y4deOHble H  y4eOHO-METOINYECKHe
MaTepHalbl, KOTOpble MOTYT ObITh UCIOJIb30BAHBI Il CAMOCTOSITENILHON paOOTHI.

Js o0yvaromuxcst o 3a09HOM popMe 00ydeHus: caMoCTOsITeIbHAs padoTa SBISETCS OCHOBHBIM
BUJIOM Y4eOHOM! AEATeNbHOCTH.

10.6 MeToanyeckue yKa3saHus AJi4 BbinosiHeHus PI'P
(He IpeAyCMOTPEHO Y4eOHbIM IIJIAHOM)

10.7 MeToau4ecKue yKazaHUs KypCOBOro NpoeKTa/padoThl
(He IpeAyCMOTPEHO Y4eOHbIM IJIAHOM)

10.8MeToan4YecKUe YKa3aHUS N0 06eclie4eHUI0 06pa30BaTeJIbHOr0 npouecca

1. Meroanueckue pEeKOMEHJAIUU TIO OpraHU3aluu ayAuTOpHON padoThl. [IpuHATH YuebOHO-
MetonndyeckuM cosetoM HI'TY um. P.E. AnekceeBa, nmpotokon Ne 2 ot 22 anpens 2013 r. DneKTpOHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Meronuveckrne peKOMEHIAIUH 110 OPTaHU3AIMH W TIAHWPOBAHUIO CAMOCTOSITENFHONW PaOOTHI
CcTyleHTOB o aucturuinHe. [IpuHsaTel YueOHO-meTonuueckuM coBetom HI'TY um. P.E. Anekceera,
IIPOTOKOJI Ne 2 oT 22 anpens 2013 T. ONEeKTPOHHBIN ajapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocodue«lIpoBenenre 3aHATUN ¢ IPUMEHEHHUEM HWHTEPAaKTHUBHBIX ()OPM U METOJIOB
o0OyueHus», EpmakoBa T.1., WBamkux ET., 2013 I. ONEeKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YyeOHoe mnocoOue«OpraHuszalnus ayauTOpHOW pabOThl B 00pa3oBaTEIbHBIX OPraHU3AIMIX
BeIciiero  oOpaszoBanus»y, MWMBamkun E.I'., XXykoa JLII, 2014 1. DnexTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf
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JlonosiHeHUs1 M U3MEeHeHNs B pado4eil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyio mporpaMMy BHOCSATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIeNaeTCsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHUI Ha JaHHBINA y4eOHbII
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeapsl, MPOTOKOI OT No
3aBenyromnuii kadeapoit
(noonucw) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CornacoBaHo:
Havansauk YO MenpsHukosa O.10.
(noonucs)
(6 cnyuae, eciu usMeHeHUs KAcaomcs iumepamypbl):
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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