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1. leqn 1 3202491 AU CIUILIHHBI

Lean ocBoeHNs JUCHUILIHHBI

®opMUpOBaHUE 3HAHUIN 1 HABBIKOB I10 UCIIOJIb30BAHUIO COBPEMEHHBIX METOJIOB
pacuéra JUHAMUKH OMACHBIX (PaKTOPOB IMOXKapa W MPUMEHEHHs dTON WH(popManuu
Ui TpOPUIAKTUKK TOXKApoB, oOecrmeueHus O€30MacHOCTH JIIOJAEH U JIMYHOU
0€30MacHOCTU MPHU TYIICHUHU MOKAPOB, aHAIM3E NPUYUH U YCIOBUN BO3ZHUKHOBEHUS
Y Pa3BUTHS MTOKAPOB.

Ilepeyens koMneTeH U, (POPMUPYEMBIX B IIpoLecce U3YyYEeHUS TUCHMILIMHBI
«MeToabl pacyeTa JTUHHAMUKHY ONMACHBIX (AKTOPOB MOKAPa»

Komnerenuuu Conep:xanue

IIK-2 CrocobeH Ha OCHOBE 3aKOHOB TEIUIO(PH3UKH U TEPMOJAMHAMHUKHU
MIPOTHO3UPOBATH XapPaKTEP U pa3MeEPhl 30H BO3JICUCTBHUS OMACHBIX
(GakTOpoB W WX COMYTCTBYIOIIMX TMPOSBICHUN, TPUMEHSTH
JEUCTBYIONIME PACUCTHBIE W OSKCIEPUMEHTAIBHBIE METOINUKH,
MPOBOJUTh AHAIM3 TIOKAPHOM OIMACHOCTH W OOOCHOBaHHO
BBEIOMPATh M3BECTHBIE YCTPOWCTBA, CHCTEMBI MU METOJIbI 3alUThI
YEeJIOBEKA M OKPYKAKWLIEW CPelbl OT HETATMBHBIX BO3JIEUCTBUM
OIMACHBIX (PaKTOPOB IMOXKAPOB.

IMK-4 Cnocoben  paspabaTbiBaTh  rpadUyecKyl0  JOKYMEHTAIHUIO,
pacCUMTBHIBATL M  MOJICTUPOBATH  PA3JIMYHBIE TEXHUUYECKHE
CHUCTEMBI B IIEJSAX PEHICHHUS 3a7a4 IMOKapHOW Oe30MacHOCTH, B
TOM 4YHCII€ C NPUMEHEHHEM CpEICTB aBTOMATU3UPOBAHHOIO
MIPOEKTUPOBAHMUSI.

3anaqn ANCHUIIJINHBI

e OopMUpPOBAaHHE MNEPBOHAYAIBHBIX OCHOB 3HAaHHUM O COBPEMEHHBIX
METOJIaX, MPUMEHSEMbIX JUIsl NMPOTHO3UPOBAHUS JAMHAMUKH ONACHBIX (PaKTOpOB
noskapa MpH pelieHny 3a/1a4 ooecreueHus moxapHoii 0e30MacHOCTH,

e QOopMHUpPOBAHME YMEHUN aHAIM3UPOBaTh HMHPOPMALMIO N0 MOXapy U
BBIOMpPATh METOJbI pacyeTa JMHAMHUKU OMAacHBIX (PaKTOpPOB MOKapa, JAJIA MOTYUYEHUs
uH(popMaluu, HEOOXOAMMOW B XOJE€ pEUIeHUS BOIMPOCOB, BO3HMUKAIOLIUX IPHU
UCCIIEIOBAHUH T10XKapa,

e @opMUPOBaHHME HAYaJbHBIX HABBIKOB IIPUMEHEHUS COBPEMEHHBIX
METO/IOB pacyeTa IMHAMHUKH OMACHBIX (PaKTOPOB MOXKapa.




2. IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB O0yUEeHUS TMCHUIINHBI,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM
NMporpaMMmel

HNuaukatopsl AOCTHKEHUS KOMITETEHIIUU

[Tnanupyembie pe3ynbTaThl 00yUYEHUS O
JUCLUTIIINHE

Tun 3aga4 npogecCHOHAIBHOM 1esATeJbHOCTH: [IpOEKTHO-KOHCTPYKTOPCKUM

I1K-2.1 3HaeT nelcTBYIOUINE PACUETHBIE U
AKCIIEPUMEHTAJIbHbIE METOIUKH.

3HaeT OCHOBHBIE METO/Ibl TPOTHO3UPOBAHUS
JTMHAMUKH Pa3BUTHS OMACHBIX (DAKTOPOB TOXKapa
B IIOMEIICHUSX, 31aHUAX, COOPYKEHUAX, HA
TEXHOJIOTHYECKUX YCTAHOBKAX U OTKPHITOM
IIPOCTPAHCTBE.

[1K-2.2 YMmeeT npoBOAUTH aHAIN3
[I0’KapHOM OIIACHOCTH

YMeeT ¢ MOMOIIBI0 COBPEMEHHBIX TPOTPAMMHBIX
MPOAYKTOB IMPOTHO3UPOBATH JUHAMUKY OIIACHBIX
(bakTOpoB moXxkapa

[1K-2.3 Bnaneer HaBBIKOM BbIOOpa
U3BECTHBIX YCTPOMCTB, CUCTEM U METOJI0B
3alUThI YEJIOBEKA U OKPYIKAIOLIEH Cpebl OT
HETraTUBHBIX BO3ICHCTBUI OMACHBIX
(hakTOpoB MOXKApOB

Brnazneer HaBbIKaMU MEOJEIIMPOBAHUS JUHAMUKI
pa3BUTHS OMACHBIX (PAKTOPOB MOXKapa ¢
MIOMOIIbIO COBPEMEHHBIX MPOTPaMMHBIX
IIPOAYKTOB

I1K-4.1 3naer cpencrsa
aBTOMATHU3HPOBAHHOIO MTPOEKTUPOBAHHSL.

3HaeT COBPEMEHHbIE TPOTrPaMMHBIE MPOAYKTHI,
peanu3yIonue HHTErPATbHYI0 MaTEMaTHIECKYTO
MOJEJIb MoXapa.

3HaeT MPUKIIAIHBIE TTPOTPAMMBI Ha OCHOBE
30HHBIX MOJIEJIEH MoXKapa

3HaeT MPUKIIAIHBIE TTPOTPAMMBI Ha OCHOBE
MOJIEBBIX MOJIEJIEH MOXKapa.

[TK-4.2 YmeeT paccUuThIBATh pa3InyHbIE
TEXHUYCCKHUEC CUCTEMBI U TECXHOJIOTHUYCCKUEC
MIPOLIECCHI.

YMeeT NpoBOIUTh OLEHKY MOXKapHOTO PHUCKA €
IIOMOILBIO COBPEMEHHBIX IIPOTrPAMMHBIX
IPOIYKTOB.

YMeeT NpOBOAUTH pacyeT 3BaKyallMOHHOU
COCTAaBJIAIOLIEN pacyeTa MOKapHOro PUCKa.

[1K-4.3 Bnageetr HaBbIKOM MOJIECIUPOBAHUS
Pa3IMYHBIX TEXHUYECKUX CUCTEM U
TEXHOJIOTMYECKUX MPOIECCOB JJII PEIICHUS
3aJ1a4 MO’KapHOH 0€30IacHOCTH

BHa[[eeT HaBBIKOM MOJCIIMPOBAHUS
pacnpocTpaHeHUH onacHbIX (PaKTOPOB MoKapa Ha
00BEKTE C MOMOILBIO COBPEMEHHBIX
POTrPaMMHBIX ITPOAYKTOB

3. MecTo IMCHUIUIMHBI B CTPYKTYpe OCHOBHOM NPO(ecCHOHATbHOI
o0pa3oBaTe/IbHOM POrPaAMMBbI

I[I/ICHI/IHJ'II/IHa OTHOCHTCA K

yactd, (GOpPMHpPYEMONl  y4acTHUKaMHU

o0pa3oBaTeIbHBIX OTHOIIEHWH, OCHOBHOM MPO(ECCHOHAIBHON 00pa3oBaTebHON
nporpaMmMbl OakanaBpuara 1o HamnpasiaeHuto nmoaroroBku 20.03.01 TexnocdepHas
6e3omnacHocTh, (Tpoduis) «lloxkapHas 6€30MacHOCTDY.



4. CTpyKTypa M coaepxanue TUCUUILIUHBI «[IpOrHo3upoBaHue OMACHBIX
(axkTopoB nmoxapa»

OO0mas Tpy10€MKOCTh JUCITUTUTMHBI COCTABIISIET 3 3aueTHble enuauIlbl 108 gacos.

4.1 PacnpenesieHue TPy10eMKOCTH Y4eOHOM JUCHMILUIUHBI 10 BUAaM padoT
no cemecrpaMm u popmam 00y4eHust

JJIS1 32049HOI (opMBbI 00yUeHHSA

TpyroemMKocTh
. o
Bun yueOHO# paboTh se. e o

4 5
OO6mass TpyJOEMKOCTh JTUCIHHUIUIMHBI 10 y4yeOHOMY 3 108 36 7
TUIaHY
KoHnrtakTHas pabota 10 2 8
Jlekuuu 4 2 2
[IpakTHyeckue 3aHsATUs 6 6
JlabopaTopHbie pabOThI
KoHcynpTanuu nepej 9K3aMeHOM
CamocTtosiTeibHasi padoTa 98 34 64
KypcoBas paboTta (mpoekr)
3auét
3a4er c oueHkom + +
IK3aMeH




4.2. TemaTu4ecKuil IVIAH JUCHUILUIMHBI, CTPYKTYPHPOBAHHBII 110 TeMaM
(pa3aesam) ¢ ykazaHMeM OTBEJEHHOI0 HA HUX KOJIHYECTBA aKAJIeMUYeCKNX
4acoB U BUI0B Y4eOHbIX 3aHATHIA.

JJI51 32049HOM (popMBI 00yYeHUA

KoJyimyecTBO 4acoB no =
BH/1aM 3aHATHH, B TOM S
. qucJie HpaKTI/I‘le:KaH = 8
S MOAr0OTOBKA = = =
< = S =
Ne | HammeHoBaHMe Pa3je/ioB U o © o 2 = 2
n/n TEM g = g . z % z S
S| 5§ | EE| g5 |5 |= g
= & SE| 5¢ | S =
= 2 | &8 3
= ‘S =
= = 8
1 2 3 4 5 6 8 9
1. |Temal Ilonstue omnacHeix| 20 2 18
dakropoB mnoxapa (ODII) u
OCHOBBI TIPOTHO3UPOBAHUS UX
JMHAMUKHA
2. |Tema 2 VYpaBuenus| 10 10
UHTErPAIBHOU
MaTeMaTUYECKOUN MOJIEIIN
nuaamMukd OPI] B nomenieHun
3. |Tema 3 Meronsl pacuera| 10 10
ra3ooOMeHa IIOMEIICHUH U
Termopu3ndeckue  (PyHKIUH,
HEO0OXOUMBIE ISl 3aMKHYTOTO
OMMCaHUs MoXKapa.
4. |Tema 4 Meroael pacuyera,| 10 10
MIPUMEHSIEMbIEC npu
moaenupoBanuun ~ ODIlI B
Ha4yaJIbHOM CTaJuu MOXkKapa.
5. |Tema 5 HUcnoap3zoBanue| 10 10
HUHTErPAIbHOTO METOoJ1a
nporHo3upoBanue OPII.
6. |Tema 6 HUcnoap3zoBanue| 10 10
pacyeTHbIX  METOJIOB  IIpHU
30HHOM MOJCIUPOBAHUH
MI0XapPOB.
7. |Tema 7 [TIlomeBonr wmetTox| 38 2 6 30
nporHo3upoBanus OPII
3ayer ¢ OLIeHKOI + +
Hroro 108 4 6 + 98




4.3 ConepxkaHue TUCUMILIIMHBI

4.3.1. Coagep:xanue JUCHMILUIMHBI sl 00y4YalOIIUXCH MO 3204HOI (opme
00y4eHuUs

Tema 1. Ilonstue omacHbix ¢akTopoB mnoxapa (OPII) u oCHOBBI
NPOTrHO3UPOBAHUSA UX JUHAMHKH.

Jleknus. Ilonstue omacHbix (dakTopoB moxkapa (O®II). KommuectBennas
orienka O®II u ux kpurnueckue 3HaueHUs. PacueTHbie METOABI OLEHKHU MOXKapHBIX
PUCKOB MJI1 pPa3IUYHbIX OO0BEKTOB. HopMaTwBHBIE JOKYMEHTHI, OMNpPECISIONINE
MOPSAOK OIIEHKH MOKAPHBIX PUCKOB pacueTHbIMU MeTojamu. Dopmyiia onpeeneHus
pacy€THOMN BETMYMHBI UHIUBUIYaJIBLHOIO MMOXKAPHOTO PUCKA.

CamocrosiTesibHasi padora:

PacueTrHble METO/ABI OLIGHKH TMOXKapHBIX PHUCKOB. COBPEMEHHOE IOJIOKEHUE
METOJIMK TI0 OILIEHKE MOXKAPHBIX PUCKOB Ha O0BEKTAX Pa3IMYHOTO HA3HAYCHUS.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-2].

Tema 2. YpaBHeHHsI HHTEIPAJIbHOH MaTEeMATHYECKOM MOJeIH JUHAMHUKU
O®PII B noMelneHnH.

CamocrosiTeibHass padora: HTErpasbHBIA METOX TEPMOIUHAMHYECKOTO
aHanu3a mnoskapa. MHTerpajbHbIE METOJ OMUCAHUSl COCTOSIHUSA Ta30BOM Cpelbl MpHU
noxape B mnomenieHuu. (Cxema pacuera TemIoMaccooOMeHa B TOMEIICHHH.
VYpaBHEHUSI ONMCHIBAIOIINE M3MEHEHUS IMapaMETPOB ra30BOM CpeIbl MpPU IOXKapE.
VYpaBHEHHE 3aKOHA COXPAHEHMSI MACCHI JUIS Ta30BOM Cpe/bl IOMEIICHMS. Y paBHEHUE
3aKOHA COXPAHEHMS 3HEPrUM I ra30BOM Cpelbl NOMEIICHHs. YPAaBHEHHE 3aKOHA
COXpaHEHUs Macchl Kuciaopoaa. CTpykTypa HHTErpaJIbHON MOJEIIHN MoXkKapa. Y CJI0BUS
OJTHO3HAYHOCTH 3a/1a4dl B MHTETPAIIbHON MoJienu. Pacuer TMHaMHKN MaTeprUaIbHOTO
U DJHEpreTuyeckoro OajaHca IMokapa B IporpaMMe Ha OCHOBE MHTErpajbHOU
MaTeMaTU4ecKod Mojaenu M ohopmileHHE OT4eTa. AHamu3 COBPEMEHHBIX
MPOrPAMMHBIX MPOJIYKTOB, PEATU3YIOIIMX HUHTETPAIbBHYI0O MaTEMaTUUYECKYI0 MOJEIb
no>kapa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

HononnurensHag [1-2].

Tema 3. MeToabl pacyera razoooOMeHa NnoMeueHuil U TemaopusnyecKkue
(pyHKuMH, He0OX0AUMBbIE IJI51 3AMKHYTOI0 OIIHCAHUSA MOXkKAPA.



CamocrosTenbHasi padora: OOmas cxema pachpeiefieHus MaBJICHUM TI0
BBICOTE TMoOMelleHus. PopMylibl pacueTa pacxoja raza, BbIOPACBIBAEMOTO Yepes
npoembl. DopMyIibl pacueTa pacxojia Bo3AyXa, MOCTYHAIOIIETr0 Yepe3 MPOEMBI.

@opmMynibl pacueTa BEJIMYUHBI TEIUIOBOIO IMOTOKAa B OrpaxicHus. MeToabl
pacyeTra TEeIUIOBOr0 MOTOKAa B Orpak/ieHus. MeTolbl pacuera CKOPOCTH BBITOpaHUS
rOpIOYMX MaTEpPUaJIOB U CKOPOCTU TEIUIOBBIJIENEHUs. PacueT NTUHaMUKHU TOXKapa C
MOMOIIIBI0 MPOTPAaMM Ha OCHOBE HMHTETpPaIbHON MaTeMaThudecKod mojaenn. OCHOBBI
pacyeTa CKOPOCTH JABMIKEHMS YXOASAIIMX Ta30B M MOCTYIAIOUIET0 BO3yXa B pa3HbIX
TOYKax Mpoema.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-2].

Tema 4. MeToabl pacyera, npuMeHsieMble npu moaeanpoanuu O®@II B
HAYAJIbHOM CTAAUM MOXkKaPA.

CamocrositesibHast padora: UHTerpanbHas MareMaTHdeckKass MOJCIb.
Uucnennas peanm3anusi MHTerpanbHOM MaTreMaTHUYeCKOW MOAEIU JUHAMUKHU
omnacHbIX (hakTOpOB TOXKapa. MeToAbl pacuera KpUTHUECKON MPOAOIKUTEIbHOCTU
noxapa. IIpaktuueckoe 3aHaTtue. MoaeaupoBaHUE AUHAMUKHU TOXKapa ¢ MOMOUIBIO
MporpaMM Ha OCHOBE MHTETpaibHOM MaTeMaTHYECKOW MOJeau M odopMileHHE
otruera. OrneHKa BIUSHUSA PAOOTHl CUCTEMbl MEXaHUYECKOW BEHTWJISIIIMU Ha PEXKUM
ra3oo0MeHa M JMHAMHKY OMAacHBIX (HakTOpoB Mokapa. M3yueHue BIMSHUS TUIA
rOprOYel Harpy3ku Ha JMHAMUKY HPOLECCOB PA3BUTHs MOXKapa B IIOMELICHUU U
TEIUIOOTIa4U K ITOBEPXHOCTSM OIPaXKACHUM.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononnurtensHas [1-2].

Tema 5. Ucnnosib30BaHMe HHTErPaJIbLHOr0 MeToAa nporuosuposanue OM@II.

CamocrosiTeibHass padora: Meroael pacueTa KPUTHYECKUX 3HAYEHUU
CPEIHMX TIapaMETpPOB COCTOSIHHUS CpeAbl B IOMENIEHHMH. MeTroasl pacuera
koappurreHTa TEIJIONOTIIOIICHUS npu OTpEICIICHUH KPUTHYECKOMN
MPOJOJKUTENBHOCTH TOXapa. MoJAenupoBaHUE pPacHpOCTPAHEHUS IMoXkapa U3
NOMEIIeHNs. MoJeIMpoBaHUe JWHAMHUKYU JBUKEHUS T'PAHMIBI 3aJBbIMICHHON 30HBI
IpU JIOKaJbHOM Tokape. Pacuer nuHaMuKM omacHbIX (PaKTOpOB MOXapa U OICHKa
MO)KAPHOTO ~ pUCKa € [OMOLIbIO MPOrpaMM Ha OCHOBE MHTErpPaJbHOU
MareMarudeckon. MccnegoBaHue TeMIEpaTypHOro pexuMa B BEPXHEM 30HE
IIOMEIIEHNsI TIPY JOKAJbHOM IOKape. BimsiHue pacnosiokeHus: roproyeil HarpyskKu
Ha JUHAMUKY OMACHBIX (PaKTOPOB MOXkKapa U ra3000MeH MOMELIEHUSI.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-2].



Tema 6. Hcnosb30oBaHHe PpacCYeTHBIX METOJOB NPH  30HHOM
MO/1eJIMPOBAHUU MOKAPOB.

CamocrosiTesibHass padora: MojenupoBaHue MOTOKOB MAacChl M HEPTUM U3
KOHBEKTUBHOM KOJIOHKM B TPUIIOTOJIOYHBIA CJIO HAa OCHOBE TEOpUU CBOOOAHOMU
TypOyJIEeHTHOM KOHBEKTUBHOU cTpyu. [uddepeHunansupie ypaBHEeHUs, JexKaliue B
OCHOBE 30HHOM Mojenu mnoxapa. Pacu€ér munamuku OO®PII ¢ moOMOIIbIO 30HHOMN
MaTeMaTUYeCKOW MOJENIM HadyalbHOW CTaauy mMo)kapa B MnoMmemeHud. OleHka
M0KapHOr0 PUCKA C MOMOILBIO MPUKIAJHBIX MPOTPAaMM Ha OCHOBE 30HHBIX MOJEIIEH
noxapa. YCJIOBUS BO3HMKHOBEHHS B3PBIBOOMACHBIX CMECEH, XapaKTEPUCTUKU
00OBEMHOTO B3pbIBAa, MOIIHOCTH B3pbIBA (pacueTHbIE TapameTphl). AJITOPUTM
yucieHHOTro pemieHus 3agaun Ha [I9BM. Crpykrypa mporpamMMbl U €€ 3allycK.
JleficTBUS TpY BOBHUKHOBEHUH OIIHOOK.

Pexomenayemas quteparypa:

OcHoBHas [1-2],

HononnurensHas [1-2].

Tema 7. IlosieBoit MeTox nporuosupoBanus OPII.

Jlexnusn. ITonesoit meton npornozupoBanuss ODII, ero nHGoOpMaTUBHOCTE U
00JacTh MPaKTUYECKOro Hcmoiib3oBaHus. bazoBas cucrema auddepeHmaiIbHbIX
YpPaBHEHHII B YaCTHBIX NPOM3BOJHBIX, JeXkallas B OCHOBE IIOJIEBOTO METOAA
MOJICJIMPOBAHUS I0OXapa. YPaBHEHHE IEPEHOCAa TEIUIOBOTO H3JIYYEHUS, METOMbI
pelleHus 3a7]a4i O MEPEHOCE TEIJIOBOI0 U3MYyUYEHUS! — OTOKOBBIN, AU(PPY3MOHHBIH,
muckpeTHeii U craructuueckuit (Monte-Kapno). CoBpemeHHas kiaccuduraius
pacuéTHBIX METOJOB, OCHOBAaHHBIX Ha Ju(QepeHIHaTIbHBIX MOJENAX MoXkKapa.
HuddepenumanbHas (ojaeBas) MaTeMaTHYeCcKasi MOJIEb MOKapa B 3[JaHUU.

IIpakTHuyeckoe 3aHATHE:

MonenupoBaHusi 00bEKTa U pacyeT MOKAPHOTO PHUCKA JUIsl OLIEHKHU MOKapHOTO
pUCKa C MOMOIIbIO MPUKIAIHBIX MPOTPaMM HAa OCHOBE IMOJIEBBIX MOJIETEH Mmoxapa.
PacueT 3BakyallnOHHOM COCTaBISIONIEH OIIEHKU MOKAPHOT0 PUCKA.

CamocrositerbHast  pabGora: bazoBas cucrtema  nuddepeHIraIbHbIX
YpaBHEHUH B  YaCTHBIX MPOU3BOAHBIX I ONHUCAHUS  TypOYJIEHTHOTO
HECTAllMOHAPHOT'O JIBUKEHUS U MPOLIECCOB TEIUIO- 1 MaCCOOOMEHaA, aare0panyecKyto
MoOJ1eb TypOYyJIEHTHOCTH.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononuurtensHas [1-2].

5. MeToanueckue PEKOMEHIANUMA 110 OPraHu3allui U3YICHUA TUCIHTUITIJITUHBI



[Ipu peanmzanuu MporpaMMbl JUCIHMIUIMHBL HCHOJIB3YIOTCS JIEKIMOHHBIE WU
NPAKTUYECKHUE 3aHATHUS.

OO1MMH LEeNsIMU 3aHATUHN SBISIOTCS:

— o0oOImIeHne, cucTeMaTH3anus, YriIyOJieHHe, 3aKpeIUieHHe TEeOPEeTUYECKUX
3HAaHUW IO KOHKPETHBIM T€MaM JTUCIUTUINHEI,

— dbopMupoBaHUEe YMEHUW NPUMEHATH TOJyYEHHBbIE 3HAHUS Ha TMPAKTUKE,
peanu3anys eJMHCTBA NHTEIUIEKTYAIbHOM U MPaKTUIECKON JAesITeIbHOCTH;

— BBIpa0OTKA MPH PEIICHUU TOCTABICHHBIX 3a/1a4d MPO(PECCHOHAIBHO 3HAYMMBIX
KayeCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
VUHHUIIAATHBBIL.

LlensiMu JIEKLINU SIBISIOTCS:

— JAaThb  CHUCTEMAaTHU3UPOBAHHBIE HAy4yHble 3HAHUS 1O  JIHUCUUIUIMHE,
aKIEHTUPOBAB BHUMaHUE Ha HanboJee CIOKHBIX BOMPOCax;

— CTUMYJIUPOBATh AaKTUBHYIO MTO3HABATEIBHYIO JIEATEILHOCTh 00YyJaromuXcs,
CrocoOCTBOBATH (DOPMUPOBAHUIO UX TBOPUECKOTO MBIIIJICHUSI.

B xome mnpakTuueckux 3aHATUM oOOecreunMBaeTcs MpOIecC aKTUBHOIO
B3aMMOEHCTBHS 00yUaroUMXCcs ¢ MpenogaBaTesieM; NPUoOPETaIOTCs MPAKTUYECKUE
HaBbIKM M yMeHMs. Llenb MpakTHUEeCKHMX M CEMUHApPCKUX 3aHATUN: YIIIyOUTbh U
3aKpenuTh 3HaHUS, TOJy4YeHHbIC Ha JIEKIHH, (pOpMHpOBaHHE HABBIKOB PabOTHI C
uHbopMaIMell W WCHOJNB30BAaHUS 3HAHWWM IS PEIICHUS MPAKTHUYECKUX 3a]1ad;
BBITMIOJTHEHHE TECTOBBIX 3a/IaHUI TIO MTPOBEPKE MOTyUYEHHBIX 3HAHUN U YMEHUI.

CamocrosiTenbHass pabora oOydaromMXCS HampaBjieHa Ha YriyOleHue u
3aKpeIUICHHE 3HAHWM, MOJYyYEHHBIX Ha JIEKIHUAX W JAPYTUX 3aHATHIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIBHOTO aKTHMBHOTO MPUOOPETEHHMS HOBBIX, JOMOJHUTEIBHBIX
3HAHUH, TOATOTOBKY K MPEACTOSIIIUM 3aHITHSM.

N3yueHne qUCHUTUIMHBI 3aBEPIIACTCS 3aU4€TOM C OI[CHKOH.

6. OneHnoyHblie MaTepHuaJbl 10 JUCHUILIMHE

Texyiuii KOHTPOJIb YCIIEBAEMOCTH 00OECIIEYNBAET OIICHUBAHHUE X0/1a OCBOCHHUS
JAUCLMILIAHBI, TIPOBOJUTCS B COOTBETCTBUH C COJAEP)KAaHUEM AUCLUMILIAHBI IO BUJIAM
3aHATHI B (pOopMe Onpoca/T0KIaA0B/pelieHns 3a1a4/ TECTUPOBAHMUSL.

[TpomexyTouHas aTTectanus 0OECIEYMBACT OLEHUBAHUE MPOMEXYTOUHBIX U
OKOHYATENbHBIX PE3yJbTaTOB OOYYECHHs MO AWCUUIUIMHE, MPOBOAUTCS B (opme
3adeTa/3auera ¢ OIEHKOM/PK3aMeHa/KypcoBOM pabOTHI.

6.1. [IpumepHbIe OLIEHOYHBIE MATEPHAJIbI:

6.1.1. Texymero KOHTpOJIst
Tunosbie BONpoCHI AJ1s1 YCTHOI'O OIIpoca:

1. VIHTEerpanbHbIii METO/A OMUCAHUS COCTOSHUS Ta30BOM Cpelbl MpH IOXKape B
IIOMELIEHUH.

2. HWHTerpasibHOE YypaBHEHUE COCTOSIHUA ra30BOM CPElbl B IOMEILICHHH.

3. HMHTerpanbHblii METOI TEPMOAMHAMHUYECKOTO aHAJIA3A IT0XKapa.



4. BbIBOJ ypaBHEHMI MaTepHaJIbHOTO OanaHca Cpejibl U €€ KOMIIOHEHTOB.

BreiBon ypaBHeHMii OanaHca ONTHYECKOIO KOJMYECTBAa JbIMa WM SHEPTHUU.

HavasbHble yCIIOBUS U yCIOBUS OJHO3HAYHOCTH.

6. I[lpuBenenue ypaBHeHUi, onuchiBatonmx AnHaMuky O®II, k 6e3pazmepHOMy
BUTY.

7. 3aBUCHUMOCTM MAaCCOBBIX pAacXO/I0B YXOJSALIUX Ta30B M MOCTYIAOIIETO
BO3[lyXa JJI1 BEPTUKAJIBHOIO MPSMOYrOJIBHOIO MpOeMa MpHU Pa3IHYHBIX
pexuMax razoo0MeHa OT T€OMETPUYECKUX XapaKTEPUCTHK ATOTO Mpoema U
CpPEeIHEOObEMHBIX IMapaMETPOB COCTOSIHMSI Ta30BOM Cpelbl B TMOMEILECHUU
(TUTOTHOCTH Y JaBJICHHUS).

8. @opMyisl U1 pacueTa CKOPOCTHM JIBWXKEHMSI yXOJAUIMX Ta30B W
NOCTYIAOIIET0 BO3AyXa B Pa3HbIX TOYKaX IPOEMa.

9. Moaudukamuss 06a30BOM MaTEeMaTHYECKONW MOJAENU JUIsl ydeTa BIUSHUS
00BEMHOTO Ta30BOTO TYIIIEHUS.

10. Judpepennmanbubie ypaBHEHHSI MaTepUALHOTO OajlaHCca Ta30BOM Cpelnbl U
ee KOMIIOHEHTOB, OajlaHCa ONTHYECKOTO KOJMYECTBA JIbIMa M SHEPTUH IJif
IPUIOTOJIOYHOM 30HBI IPH OTCYTCTBUU I'a3000MeEHA C BHEIIHEN aTMOc(epoi.

11. udpepenunanbubie ypaBHEHUSA JBUKCHUS HIDKHEN TPaHHULIBI
IIPUIIOTOJIOYHOM 30HBI.

12.MaremaTtuueckasi MOCTaHOBKAa 3a7aud O JAMHAMHUKE OMNAacHbIX (HaKTOPOB
nokapa B MPUIOTOJIOYHOM 30HE M €€ aHAJUTUYECKOE peIleHUe Mpu
IIOCTOSIHHBIX 3HAYEHUSAX Pa3MEPOB U TEIUIOBOM MOIIHOCTH OYara rOPeHUs.

13.MaTtemaTuueckas IOCTaHOBKA 3aJa4u IIPU ra3000MeHe MPUIIOTOIOYHOTO CIIOS
C BHEIIHEH CPEIO U U3MEHSIOLIUMCS CO BPEMEHEM 04arom Ioxapa.

14.ba3oBast cucrema audQepeHnuanbHbIX YPaBHEHUN B YaCTHBIX MPOU3BOJHBIX
JUIA ONMHUCaHUSl TypOyJEHTHOrO HECTAllMOHAPHOTO IBMKEHHUS U IPOLIECCOB
TEIJIO- U MacCONEPEHOCAa B MHOTOKOMIIOHEHTHOM ra30BOM CMECH C YYETOM
XUMUYECKUX PEaKIUil 1 00pa30BaHuUs JIMOBOIO a3p0O30JIs.

15.Maremaruueckasi MOJENb 00Opa30BaHUs, KOAryJIsIMUU U MEepeHOca JIbIMOBOIO
a’po30JI.

e

Tunosbie TeMbI 1JI5 10KJIAJ0B:

1. Bpemsi OnokupoBku mnyted »sBakyanuun O®Il — ocHOBHOI Borpoc,
paccMaTpyBaeMbIi B IIPEAMETE IS TPAXKAAHCKUX 31aHUM.

2. Oco0eHHOCTH OIEHKH TMOKAPHBIX PHUCKOB JUIsl TMPOU3BOJCTBEHHBIX
00OBEKTOB.

3. MeTto/ibl onpeieNIeHNs YaCTOThl PeATN3alliy M0KAPOOTACHBIX CUTYaIUH.

4. PacyeTHble METOJbI, MPUMEHSIEMbIC [JIi TMOCTPOCHUS IMOJEH OMAaCHBIX
(bakTOpOB MoXKapa JJIsl Pa3IMIHBIX CIICHAPUEB €T0 PA3BUTHSI.

5. O1ieHKa BEpOATHOCTH BO3HUKHOBEHHUS aBAPUUHBIX CUTYallUi U UX TIEPEUYCHb.

6. ITocTpoeHue TOrMYECKOro JiepeBa COOBITUI (JJOTUUECKON CXEMBbI) CIICHAPUEB
BO3HUKHOBEHUS U PA3BUTHUSI M0KAPOONACHOW CUTYaIWH.

7. Metonpl omneHkn mnociaeacTBuii Bo3aeciictBua ODII na mgrogen miag
Pa3IMYHBIX CIIEHAPUEB PA3BUTHS MOKAPA.
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8. Meronpl mHpUMEHsAEMble Il aHalu3a HaJIU4Ms CHUCTeM oOOecredeHus
MO’KapHO# 0€30MaCHOCTH MTPOU3BOJACTBEHHBIX 0OBEKTOB.

9. Omnpenenenve pacy€THOTO CLEHApUS HA MPOU3BOJACTBEHHOM OOBEKTE U
KOJIMYECTBA TOPIOYMX BEILIECTB, BRIIEAIINX B OKPY>KaIoIIee MPOCTPAHCTRBO.

10. Pacuérnable meTonbl oueHkn O®II Ha mpou3BOACTBEHHBIX OOBEKTAX MpPHU
OTIpE/ICTICHUH MOKAPHOTO PUCKA.

Tunosblie 3axa4n:

1. C moMouipl0 IpPOrpaMMHOr0O MPOAYKTa OCHOBAHHOTO Ha HHTETpajbHOU
MOJIeNIM TOKapa TMOCTPOUTh TIpauKu HM3MEHEHHS BO BPEMEHH COCTaBIISIOIIMX
MaTepHaIbHOIO U SHEPreTHUecKoro OajaHca Mokapa, a Takxke rpaduku u3MEeHEHUs
Macchl 1 BHYTPEHHEH SHEPTrUM ra3a B MOMELICHUH.

2. C nomol1ibto UHTETpaIbHOM MoJienu npoBect pacueT OPII B momemeHusx ¢
OJIHUM IPOEMOM, JIByMSl MPOEMaMH U C MEPEMEHHOW MPOEMHOCThIO U MOCTPOUTH
rpadyiky U3MEHEHHS BO BPEMEHH IMapaMeTPOB Ta3000MeHa.

3. C nomompto mnporpammbl Fenix2+ cdopmupoBaTh pacu€THYIO MOJENb
no>kapa B KBapTUpe (IJIaHbl KBApTHUP NPWIAraroTCA K 3aJaHUI0 Ha MPAKTHYECKOE
3aHSATHUE).

4. IlpoBecT MOAENUPOBaHUE IUHAMUKH OMACHBIX (DAKTOPOB TMOXkKapa IO
pacuyeTHOM MOJIeNIU MoXKapa B KBAPTHUPE.

5. TlpoBecTu pacyeT BpeMeHHM dBakyalnuu Jojaeil. CBejeHus 0 HEOOXOAUMOM
pacdere KapThl NyTeW 5SBaKkyalldd M TIOPAJKY 3alycka pacyeTa OTpPaKEHbl B
WHCTPYKIIMHU 10 MCIOJB30BaHUIO MporpaMmbl. [lomydeHHbIE pe3yiabTaThl 3aHECTH B
TaOJIUIy U TIOCTPOUTH TPaUKK MPOIIEHTHOTO COOTHOIICHUS BBIIIECANINX JIOJEH KO
BPEMEHU.

TunoBble 3a1aHus AJ151 TECTUPOBAHUS:
1. UnTerpanpHas MaTreMaTHdecKasi MOJIENb TT0JKapa OMUCHIBAET B CAMOM 00IIeM
BHJIC:
IIPOIIECC U3MEHEHUS COCTOSIHUS Ta30BOM CPEIbl B TTIOMEIICHHH;
IpOIeCC M3MEHEHHsI COCTOSIHHS Ta30BOM Cpelbl B TIOMEIICHHH C
TEYCHUEM BPEMCHU;
3. mpormecc W3MEHCHHS COCTOSIHMS TEMIIepaTypbl W JIaBJICHHUS CpPEIbl B
MOMEIIIEHUH C TEYCHUEM BPEMEHU
2. Kakass Mojenb UCHOJIb3yeTCsl ISl MOMEIIEHUN CIIOXKHOM TeoMEeTpUYeCcKOon
KoH(puUrypamuu
1. WnuTerpanbHas
2. 3oHHas
3. Tloneas
3. 30HHBIE MaTEeMaTHYECKHE MOJEIN HCIOJB3YIOTCSA IS HCCIEIOBaHUS
JTMHAMUKH OTMACHBIX (DAKTOPOB TOKapa B
1. cTOXacTHYECKUX MOJCIISIX.
2. NelIeHWHW TIOMEIICHHS Ha 30HEI.
3. JEeNCeHHWM CIIOKHBIX TPOU3BOJICTBEHHBIX O0BEKTOB Ha OT/ICILHBIC 30HHI.

N —
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4. VcToyHWKaMH JIyYUCTBIX TEIUIOBBIX IOTOKOB, TIOMHMO (haKesos,
BO3HUKAIOLIMX HAJ OYaraMi 1oxapa, siBJseTcs
1. PackaneHHblEe MOBEPXHOCTH BEPXHUX YACTEH MOMEIICHUSI.
2. IInamena, 0XBaTUBILME MOTOJOK.
3. PackayieHHBIE IPOAYKTHI CTOPAHUSI, CKOITUBIIIUECS TOJ1 MOTOJIKOM.
1. Bce nepeuncinennoe
5. YUto o3HauvaeT nmoHsTHE «1epBas (pa3za HauYaTLHON CTAJIUU MOXKAPaA»?
1. TlonpasymeBaeTrcsi OTpPE30K BpPEMEHH, B TEUEHHH KOTOPOTO HIDKHSSA
IpaHUIla TPUTIOTOJIOYHOTO CJI0S IOCTUTaeT BEPXHETO Kpas nmpoemMa
2. Tlogpa3zymeBaeTcsi OTpPE30K BPEMEHHU, B TEUEHUM KOTOPOTO HUKHSAS
IPaHULA IPUIIOTOJIOYHOTO CJI0S JOCTUTaeT HIKHETO Kpasi IpoeMa
3. TlompazymeBaercsi OTpE30K BPEMEHH, B TE€UEHHH KOTOPOTO MPOU30MIET
JIOKanu3anus rnoxapa
6. Kakue wmomenn pacuera O®II u »sBakyauuu SBISIOTCS Haubosee
COBPEMEHHBIMHU U TTO3BOJISIOT MMPOU3BOAUTH HAMOOJIEE TOUYHBIC PACUECTHI?
1. MHTEerpasibHas 1 UMATAIMOHHO-CTOXAaCTUYECKAs
2. 30HHAas M MHIUBUYaJIbHO-IOTOYHAS
3. ITlomeBas  MHAMBUAYAIBHO-ITOTOYHAS
7. Kakass Ttemmeparypa SIBIS€TCS KPUTHYECKOW TpU pacuere OJIOKUPOBaHUS
ABAKYyaIlMOHHBIX BBIXOJO0B?
1. 80 rpamycos
2. 60 rpanycoB
3. 70 rpamgycoB
4. 90 rpanycoB
8. Kakoii mapaMeTp BCEria pacCUMTBHIBAETCA MPHU PacyeTe MOXKAPHOTO pUCKa B
MPOU3BOJICTBEHHBIX MOMEIICHUSIX
1. ITpou3BOJACTBEHHBIN PUCK
2. VHpuBUAyanbHBIA PUCK
3. BeposTHOCTB B3pbIBa Ia3a B TEXHOJIOTHYECKON YCTAHOBKE
4. TlonHblii puck
9. Kakas Mozenb 3BaKyaliu siBisieTcs: HauboJsee IpocToit?
1. YnpouieHHO-aHaATUTUYECKAS
2. MHauBuayanbHO-TIOTOYHAS
3. Croxactuyeckas
4. VIMHUTAIIMOHHO-CTOXACTUYECKAas
10. Kakast Moziesib 3BaKyalMu pacCUMTHIBAET HBAKYaI[MI0 KAXKJIOI'O YEJIOBEKa B
OTZIENIbHOCTU?
1. YmporieHHO-aHATUTHYECKas
2. NHauBuayanbHO-MIOTOYHAS
3. Croxactuueckas
4. IMUTallMOHHO-CTOXAaCTHUYECKAS

6.1.2. IIpome:kyTOYHOI aTTeCTALIUU
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IIpumepHbIi epeyeHb BONPOCOB, BLIHOCUMbIX HA 3a4€T € OLCHKOMU

1. AHanuTHYyecKOe pelIeHUE 3alayd O JUHAMHKE ONacHbIX (HaKTOpPOB IOXKapa
IIpU KPYrOBOM W JIMHEMHOM pPAacHpOCTPAHEHUHM IUIAMEHH IO IOBEPXHOCTHU
TBEPJIOM TOPIOYEN HATPY3KH, & TAKKE IIPU TOPEHUU KUIKOCTEM.

2. bazoBas cucrema nudpepeHIHaIbHBIX YPAaBHEHUN B YACTHBIX MPOU3BOJAHBIX
IUISL ONMCaHuAg TypOyJIEHTHOrO HECTALMOHAPHOTO JABMKEHUS W IPOLIECCOB
TEIJI0- U MAacCOOOMEHa, alnredpanyecKyro MoJieiab TYpOYJIE€HTHOCTH.

3. bazoBas cucrema nuddepeHnnanbHbIX YPaBHEHUN B YaCTHBIX MPOU3BOJIHBIX
JUISL ONMCaHud TYypOyJIEHTHOTO HECTALMOHAPHOTO JABMKEHUS W IPOLIECCOB
TEIJIO- U MAacCONEPEHOCa B MHOIOKOMIIOHEHTHOM Tra30BOM CMECH C y4E€TOM
XMMHYECKUX peakluil 1 00pa30BaHUs JbIMOBOTO a3pO30JIsl.

4. baszoBas cuctema aud@epeHInanbHbIX YPaBHEHUI B YaCTHBIX MPOU3BOJHBIX,
JeXalas B OCHOBE II0JIEBOIO METOa MOJIEIMPOBAHMS TOXKapa.

5. B3auMocBA3b MeXAy KPUTHUECKMMH CpPEAHEOOBEMHBIMH  3HAYCHHUSIMU
OMacHBIX (PAaKTOPOB MOXkKapa C MPEICIbHO AOMYCTUMBIMU UX 3HAYCHUSIMH B
30H€ MPEObIBAHUS JIOJICH.

6. BnusHue razooOMeHa Ha TPOILIECC TOPEHHS MATEPUAIOB B IOMEIICHUHU.

PexxuMbl 1oxapoB B NOMEIIEHHM B 3aBUCUMOCTH OT  KOJIMYECTBA

MOCTYMAIIIEr0  4Yepe3  MNpoeM  BO3[AyXa.  3aBHUCHUMOCTb  MOIIHOCTHU

TEIUJIOBBIJICICHUS IPU MOKAPE OT KOHUEHTPALMH KUCIOPO/ia B IOMEUIEHUU.

BnusiHMe KOHIIEHTpallMK OTHETYIIAIETO BEIIECTBA HA CKOPOCTh BBITOPaHUSI.

8. BnusHue nporeccoB 00pa3oBaHUs CJIOS 30JIbI M YIUII Ha MacCOBYIO CKOpPOCTb
BBITOpPaHUs NI0KapHOU HATPY3KH.

9. BnusiHue paboThl CUCTEMbI MEXAHUYECKON BEHTHIISILIMU Ha PEXKUM T'a3000MeHa
U IMHaMHUKY OIacHBIX ()aKTOPOB MOKapa.

10.Bnusinue pa3mepoB NpPOEMOB Ha JWHAMUKY OMNACHBIX (aKTOPOB IOKapa.
Kpurepuii npoeMHOCTH. 3aBUCHUMOCTb KPUTHYECKOW MPOAOIAKUTEILHOCTH
M0Kapa OT KPUTEPUS TPOEMHOCTH.

11.BnusiHue pacnosiaoKeHus roprodeil Harpy3ku Ha TMHAMUKY OMAcHbIX (PakTopoB
noxapa 1 ra3000MeH MOMEIICHUS.

12.BnustHue Tuna roprodei Harpy3ku Ha JUHAMUKY MPOLECCOB Pa3BUTHS MOXKapa
B [TOMEUICHUH U TEIUIOOTJAYM K TOBEPXHOCTSM OTPaKACHUM.

13.T'oprouas Harpy3ka B OMEIICHUH U €€ XapaKTepucTuku. JIunelHas cKkopocThb
pacupoCTpaHeHUsl IUIAMEHHM II0 IOBEPXHOCTU TOprodeil Harpysku. Pacuer
IUIOIIAIH TOKapa MPU pa3audHbIX BUAAX [T0)KAPHON HArpy3KH.

14. Iudepennmanpras (mmoyieBasi) MaTeMaTH4eckas MOJIEIb MOXKapa B 3/1aHUH.

15. uddepennmanbubie YpaBHEHUSA JIBUKECHUSA HIDKHEN TPaHULbI
MIPUIIOTOJIOYHOM 30HbI. HauanbHbIE yCIOBHS.

16.Iudpepennmanbapie ypaBHEHUS MaTepUATBHOTO OajlaHCa Ta30BOM CPEIbl U €€
KOMIIOHEHTOB, OajlaHCa ONTHUYECKOTO KOJIMYECTBA JAbIMa WU OSHEPIUM IS
MPUIOTOJOYHOM 30HBI IPU OTCYTCTBUU I'a3000MEHA C BHEUIHEN aTMOC(epoit.

17. ludbpepenunanbuple ypaBHEHHUS, JI€KaIIUEe B OCHOBE 30HHOM MOJIEIH MoXkKapa.

18.HTerpanbHas MaTeMaTH4YECKasi MOJEIb MOKapa.

=
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19.lHTEeTpalIbHBIN METOJ] ONMMCAHMS COCTOSIHUS Ta30BOM Cpebl MpPH IMOXKape B
ITIOMELIECHNH.

20.nTerpanbHbIi METOI TEPMOJMHAMUYECKOTIO aHAIN3a MoXKapa.

21.HccnenoBanne TeMIEpPaTypHOrO peKMMa B BEPXHEH 30HE IOMEIIECHUS IIPU
JIOKaJIbHOM IIOXape.

22 Knaccupukauus nuddepeHaibHbIX MOJIEIe noxapa.

23.KonnuectBenHas oneHka O®PII 1 ux KpuTHIeCKre 3HAUECHUS.

24 Marematuueckasi MOZelIb 0Opa3oBaHuUs, KOATYJALMH M NEPEHOCa JIbIMOBOTO
a’po30l.

25.MaremaTiuecKkas IOCTaHOBKA 3a/1a4d O JUHAMUKE OINAacHBIX (PaKTOPOB IMOKapa
B IIPUIOTOJIOYHOM 30HE M €€ AHAIUTUYECKOE PEIIECHUE IPU IMOCTOSHHBIX
3HAYEHHUAX PA3MEPOB U TEINIOBOM MOILIHOCTH O4Yara ropeHusl.

26.MatemaTHueckasi IOCTaHOBKA 3aJaud MPU ra3000MeHe MPUIOTOJIOUYHOTO CIIOSI
C BHEIIHEU CPEIOW M U3MEHSIOLIUMCS CO BPEMEHEM 04arom Ioxapa.

27.Metonpl pacueta Ko3(pPHUIMEHTa TEIUIONOIJIOMIEHUSI TPU  OINpPEACTICHUH
KPUTHYECKOHN IIPOIOLKUTEIBHOCTH NI0OXKAapA.

28.MeTtoapl pacuera KpPUTHYECKMX 3HAYEHUN CPEIHUX IapaMETPOB COCTOSHUS
Cpeabl B IOMEIICHUH.

29.MeToapl pacyeTa KpUTHYECKON ITPOIOIKUTEIBHOCTH TTOXKApA.

30.MeTonbl pacuera CKOPOCTH BBITOPAaHMS TOPHOYMX MATEpPUAJIOB U CKOPOCTH
TETUTOBBIJECICHUS.

31.Metozs! pacuera TEIJIOBOIO MOTOKA B OIPaXKIACHUS.

32.MoaenupoBaHue AMHAMUKHA JBHKCHUS T'PAHMIBI 3aJbIMICHHOW 30HBI IIPH
JIOKaJIbHOM I10Xape.

33.MopenupoBaHue IMOTOKOB MacChl M 3HEPIHMH W3 KOHBEKTHBHON KOJIOHKHM B
IIPUIIOTOJIOYHBIM CJIOM HA OCHOBE TEOpUH CBOOOJHON TypOyJeHTHOMU
KOHBEKTHUBHOM CTPYHU.

34.MopnenupoBaHue pacpOCTPAHEHU MOKapa U3 NOMEIICHUS.

35.Moaudukanuss 0a30BOM MaTEMaTUYECKOM MOJEHM [UIsl ydeTa BIIUSHUS
00BEMHOT0 Ta30BOr0 TylIeHUs. JlOMOIHUTENIbHOE ypaBHEHHE OajlaHca.

36.Moaudukanuss 06a30BOM MaTreMaTHUYECKOW MOJENM MJid YyyeTa TYIICHHUS
pacnbUIEHHON BOAOU. [lononHWTENbHAs CHUCTEMAa yPaBHEHUMW U HayaJbHbBIX
YCIOBUM JUIsl ONMCAHUs HCHApEHUsl Kamelb, OXJaXACHUS KOHCTPYKUUU U
CKOPOCTH BBITOpaHUs MaTepraya. AJrOPUTM YHCIECHHON peaau3aiyi MOJEIH.

37.HopmaTuBHBIE JOKYMEHTBI, OIPEACIIOIINE NOPAJOK OLEHKH IOKAPHBIX
PUCKOB PacueTHBIMU METOJIAMH.

38.0000mennbie  auddepeHiMaibabie  ypaBHEHUs moxapa. l[lomobue wu
MOJIEJIMPOBAaHUE HAYAJIBHOM CTaIUH MOXKapa.

39.00mas cxema pacupeaesICHUs JaBJISHUH 110 BBICOTE TTOMEIICHHS.

40.OnpeneneHne IMOTOKOB MacChl M 3HEPIMM W3 KOHBEKTHBHOW KOJOHKH B
NPUIOTOJIOYHBIM  CJIO HAa OCHOBE TEOpUH CBOOOAHOW TypOyJIeHTHOU
KOHBEKTHUBHOM CTPYHU.

41.0cHOBBI pacueTra CKOPOCTM JBWXXEHUSA YXOIAIIMX Ta30B M IOCTYHAIOLIETO
BO3/lyXa B Pa3HbIX TOUYKax Ipoema.
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42.0co0eHHOCTH pachpeeNeHusl JIOKAJIbHBIX MapaMeTPOB COCTOSHUS Ta30BOM
Cpelbl BHYTpY NOMEIIECHHS B HAYAJbHOM CTAaIWU NOKApa U MPU JOKAIbHBIX
NoKapax.

43.0co0eHHOCTh Ta3000MEHAa TOMEIICHHUsI C OKpyXkaromei armochepoid B
HayaJlbHOM craguu mnoxapa. Cucrema auddepeHuuanbHbIX YpaBHEHUN
MHTErpajbHON MOJIENH MOXKapa C y4ETOM 3TOH 0COOEHHOCTH ra3000MeHa.

44 Tlonesoit meton nporHo3upoBanusi O®DII, ero nHGOpMaTUBHOCTH M 00NACTb
MPAKTUYECKOTO UCIIOJIb30BAHUS.

45 Tlonstue onacHbIX (pakTopoB noxapa (ODII).

46.PagraliioHHBIN TEIIONEPEHOC B HENPO3pAayHOU cpelie. YpaBHEHHUE IepeHoca
TEIJIOBOTO M3JIyYEHHMs, METOJbl PEIICHMs 3aJadyd O IEPEHOCE TEIUIOBOIO
U3ITyYEHHUS.

47.Pa3zeneHre MpOCTPAHCTBA BHYTPHU IOXKapa HAa 30HbI. XapaKTEPHBIE 30HBI B
Ha4yaJIbHOM CTaJUM MOXapa. Bo3ayxa.

48.PacueTHble METO/IbI OLICHKH MOXKAPHBIX PUCKOB ISl pa3IUYHBIX 00BEKTOB.

49.PacueTHble METO/IbI OLICHKHU MTOXKAPHBIX PUCKOB.

50.Cxopoct mOTpeOJIeHHs KHUCIOpOJa, O0pa30oBaHUSI TOKCHUYHBIX IPOJYKTOB
TOpPEHUS U AbIMOBBIJICIICHHUS.

51.CkopocTh BBITOpaHUsI TOpPOYMX MaTepuasioB. CKOPOCTh TEIUIOBBIJICIICHUS B
riameHHoi 30He. KoadpuuumeHT noaHoTs ropeHusl.

52.CoBpeMeHHass kiaccuuKanus pacyETHbIX METOJO0B, OCHOBAaHHBIX Ha
Qg pepeHInaIbHbIX MOJEIAX HoXKapa.

53.CoBpeMEHHOE IIOJIOKEHUE METOAMK II0 OLEHKE IOXapHBIX PHUCKOB Ha
00BbEKTaxX pa3IMYHOrO Ha3HAYEHUSI.

54.Cpennee 3HaueHue KOIPOUIMEHTa TEIUIONOTEPh, XaPAKTEPHU3YIOIIETO
TEIUIONOIIIOIEHUE OIPAKACHUSMH.

55.CTpykTypa UHTErpaIbHOW MOJIETHU TTOXKapa.

56.Cxema pacyeTa TeIIoMacCooOMeHa B TTOMEIICHHH.

57.TennooOMeH NPUITOTOJIOYHON 30HBI C OTPAKIECHUSMH.

58.YenpHass maccoBas CKOpPOCTb BBITOPAHUsI TBEPIABIX M KUIAKHX TOPIOYHX
MaTepuayioB. TemioBast MOIHOCTh OYara rnoxapa B IOMELIEHUH.

59.YpaBHeHuUE 3aKOHA COXPAHEHUSI MAcChl JUIsl Ta30BOM Cpeibl TOMEILICHHUS.

60.YpaBHEHHE 3aKOHA COXPAHEHHUS MacChl KHCIOPO/Ia.

61.YpaBHeHHE 3aKOHA COXPAHEHUS DHEPTUU JJIs Fa30BOM Cpeibl IOMEIIECHUS.

62.YpaBHEHHE IIepeHOCAa TEIJIOBOTO M3JIYy4YEHUs, METOJBbl PEIUEHUs 3aJadd O
MEePEHOCE TEIJIOBOTO M3ITYUYEHUSI — MOTOKOBBIHN, MU PY3nOHHBINA, TUCKPETHBIN
u cratuctuueckuit (Monte-Kapio).

63.YpaBHEHHsI OINHKCHIBAIOIINE HM3MEHEHHsS MapaMeTpoB TIa30BOM Cpeabl IpH
no>kape.

64.YcnoBuss  BO3HUMKHOBEHHsI  B3PBIBOOIIACHBIX  CMECEM, XapaKTEPUCTUKH
00BEMHOTO B3pbIBa, MOIIIHOCTh B3pbIBa (PACUETHBIE MAPAMETPHI).

65.YcoBus OHO3HAYHOCTH 33/1a41 B MHTETPAIBHOW MOJIEH NT0XKapa.

66.Dopmyna onpeaeneHus pacuy€THON BETWYUHBI MHAUBUAYAIBHOTO MOXKAPHOTO
pucCKa.
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67.@opMybl ISl pacyeTa KPUTUYECKOW MPOJOKUTEIBHOCTH TMOXKapa IIo
YCIIOBUIO JIOCTHKEHHUSI KaXJbIM OINAaCHBIM ()aKTOPOM CBOErO MPEAesIbHO
JOIyCTUMOT'O 3HaU€HUs B paboyel 30He.

68.DopMmyIbl ISl pacdyeTa CpeaHEro 3HaueHus Kod(h(dUlMeHTa TerIonoTepb Mpu
ONPENEICHUN KPUTUYECKUX CpPEIHEOOBEMHBIX 3HAYEHUW TEMIEPATyphl,
KOHLIEHTpalMil TOKCHUYECKUX Tra30B, JAePUIUTA KUCIOPOJAa W ONTUYECKOU
MJIOTHOCTH JIbIMA.

69.DopmyIibl pacdyeTa BEJIMYUHBI TEMJIOBOTO MOTOKA B OTPAXKICHUA.

70.DopMyIibl pacyeTa pacxojia BO3/lyXa, MOCTYIMAIOIIETr0 Yepe3 MPOEMBbI.

71.DopMynel pacyeTa pacxojia ra3a, BBIOpachkIBA€MOT0 Yepe3 MPOEMBI.

72.YucneHHasl peanu3aius MHTErpAIbHOM MaTeMaTUYECKOW MOJEIN JTUHAMUKH
OIacHBIX (aKTOPOB MOXKapa.

6.2. IlIkana oueHUBAHUA Pe3yJbTATOB INPOMEXKYTOYHON aTTecTallud M

KPHUTEPHUHA BBICTABJICHHUSA OLICHOK

®dopma [Tokazarenu
Kputepuu BbIcTaBiI€HUS OLIEHOK [IIxama oneHUBaHUA
KOHTPOJISI OLICHUBaHUs
3auer ¢ MIPaBWIBHOCTb | JaH NpaBUJIbHBIN, MOJHBIA OTBET Ha OTJIMYHO
OLICHKOU U IIOJIHOTA IIOCTaBJIECHHBIM  BONPOC, IIOKa3aHa
OTBETa COBOKYITHOCTb OCO3HAHHBIX 3HAaHUU
o  JAWCLUMIUIMHE,  JI0Ka3aTeJIbHO

PacKpBITBl  OCHOBHBIE  ITOJIOKECHUS
BOIIPOCOB; MOTYT OBITH JOIYIICHBI

HCOOYCTHI, HCIIPABJICHHBIC
CaMOCTOATCIIBHO B MPOLICCCC OTBCTA.
JaH HpaBHHBHLIﬁ, HEAOCTATOYHO Xopomo

MOJMHBI OTBET Ha IIOCTABICHHBIN
BOIIPOC, MMOKA3aHO YMEHHUE BBIAECIUTH
CYIIECTBEHHBIE M HECYIIECTBEHHBIE
MPU3HAKH, TPUYUHHO-CIICICTBEHHbIE
CBS3U; MOTYT OBITh  JOIYIICHBI
HEJIOYETHI, HCTIPABJIEHHBIE C
MOMOIIBIO TPENOAaBATEIIS.

JaH HCAO0CTAaTOYHO HpaBHHBHLIﬁ u YAOBJICTBOPUTCIILHO
TIOJTHEIN OTBCET, JIOTHKa n
OCICa0BAaTCIIBHOCTD H3JI0KCHUA
UMCIOT HapyUICHUA, B OTBETC
OTCYTCTBYIOT BEIBOJBI.

OTBET IPECTaBIISIET co0oi1 | HEeyIOBIETBOPUTEIHH
pa3po3HEHHbIE 3HAHUS C 0
CYLIECTBEHHBIMU  OLIMOKaMU 1O

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTMYHOCTb

U3JI0KEHUS;  JOTIOJHUTENIbHBIE U
YTOYHSIOLIME BOIIPOCHI HE MPUBOJAT K
KOPPEKLIUU OTBETa Ha BOIIPOC.
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7. PecypcHoe obecniedyeHne AU CIUATIIIAHBI

7.1. JInuieH3UOHHOE M CBOOOJIHO pacnpocTpaHsieMoe MPOrpaMMHOe
o0ecneueHue

[Tepedenp TUIIEH3MOHHOTO U CBOOOTHO PACIIPOCTPAHIEMOTO MPOTPAMMHOTO
oOecIeUeHHS:

1. Astra Linux Common Edition penu3 Open - onepaiiuoHHas cuctema o011ero
HazHauenus. Jlunensus Ne217800111-ore-2.12-client-6196.

2. Astra Linux Special Edition - onepanronHas cucteMa o0IIero Ha3HaueHHUs.
Jluuensusa Ne217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - onepanmonHasi cuctema oOIIero Ha3HauYeHUA.
Jlutensus Ne217800111-alse-1.7-client-medium-x86 64-0-14544.

7.2. lIpodeccnonaibHble 0a3bl JaHHBIX 1 MH(POPMALNIMOHHbIE CIIPABOYHbIE
CUCTEMBI

1. [Topran OTKPBITBIX JAHHBIX Poccuiickoit denepanuu
https://data.gov.ru/(cBo6OAHBINA TOCTYM).

2. ®epepanbubii noptan «Poccuiickoe oOpa3zoBaHue» http:/www.edu.ru
(cBOOOIHBIN TOCTYM).

3. Cuctema opUIIMATBHOTO OMYyOJIUKOBAHUSI MTPABOBBIX AKTOB B AJIEKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOIHBIN JOCTYII).

4. DNeKTpOHHAs OoubmuoTexa YHUBEPCUTETA http://elib.igps.ru
(aBTOpM30BAHHBIAIOCTYII).

5. OnekTpoHHO-OMOnMmoreunas  cuctema  «ObC  IPR - BOOKS»
http://www.iprbookshop.ru (aBTopr3zoBaHHbIN JOCTYTI).

6. DNeKTPOHO-OMOINOTEUHAS cucrema «JIanby
https://e.lanbook.com(aBTOpr30BaHHBIN JOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparypa:

1. IIporHo3upoBaHue onacHbIX (GakTOpOB Moxkapa: YuedHoe nocodue / FO.JI.
Motopeirun, B.A. JlopumkoB, ®.A. JlementheB, FO.H. benpmmna. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHanu3 HapylIeHW HOPMATHUBHBIX TpPeOOBaHHWI B OOJACTH TOXKApHOU
0€30MacHOCTH, MPOTHO3MPOBAHUE WM IKCIEPTHOE HCCICIOBAHWE WX IOCICICTBHUI:
yuebHoe nocobue / H.B. Iletpona, 10./]. Motopsirun, A.O. Autonos u ap. — CII6.:
Canxrt-IlerepOyprckuii yausepcurer I'TIC MUYC Poccuu, 2017. — 158 c. Pexum
nocryma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢c8529-6d12-4633-bd39-
fed48057158b&remote=false
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http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
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http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
http://www.edu.ru/

JlonoiHUTEIbHAS JIUTEepaTypa:

1. Ilporno3upoBaHue oOmacHbIX (HaKTOPOB TOXKapa : Kypc JeKmuid /
cocraBurenu C. A. CazonHoBa. — Boponex : BopoHexckuil rocyaapCTBEHHbIH
apXUTEKTypHO-CcTpouTeabHbId yHHBepcuteT, ObC ACB, 2015. — 100 c. — ISBN
2227-8397. — Tekct : 3AeKTpOHHBIN // DiekTpoHHO-OMOanoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopus ropenuss u B3pbiBa: YueOHUK mjisi Bbiz3oB MUC Poccuu / B.P.
Manunun, B.M. Knumkun, C.B. AnukeeB u ap. — CII6.: Caunkr-IlerepOyprekuit
yuupepcuteT ['TIC MUC Poccun, 2009- 280 c¢. Pexxum pocryma: http://elib.igps.ru/?
3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34¢-9592fca88130&remote=false

3. IIporno3upoBanue omnacHbix (akTopoB mnoxkapa / Motopeirua FO./.,
JloBunkoB B.A., TlapunoBa IO.I'. // JlaGoparopusiii npaxtukym CII6.: CII6
VYHuBepcutet I'TIC MUC Poccuun, 2008. http://elib.igps.ru/?
4&type=card&cid=AL.SFR-68297048-8acd-402b-8670-abd4377dddal

7.4. MaTrepuajibHO-TeXHU4YECKOe o0ecneyeHmne

Jns npoBeneHuss M OOECHEUEHMs] 3aHATHM HCMOJB3YIOTCS MOMEIIEHUS,
KOTOpbIE TPEICTaBIAIOT CO00 yuyeOHbIe ayAUTOPUU AJIA MPOBEACHUS Y4eOHBIX
3aHSATHUH, MPEAYCMOTPEHHBIX  MPOTrPaMMOU OakanaBpuara, OCHAILICHHBIE
o00Opy/IOBaHUEM W TEXHUYECKHUMHU CpPEJACTBAMH OOYUYCHHS: aBTOMATH3WPOBAHHOE
pabouee MecTO mpernojaBaTeis, MapKepHas J0CKa, MYJIbTUMEAUUHBIA MPOEKTOP,
JOKYMEHT-Kamepa, MocaJouHble MeCTa 00yYarOIInXCs.

[Tomemenust s CaMOCTOSITENIbHOM pPaOOThl  OOy4YarOMIMXCS  OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOIKIHOYEHUs K cetn «MHTepHeT» u
o0ecreyeHneM J0CTyna K 3JIEKTPOHHOUW WH(MOPMAIIMOHHO-00pa30BaTeIbHON Cpefie
YHHUBEPCUTETA.

ABTOPBI: KAHAUAAT TEXHUYECKUX HAyK, TOUEHT JleMeHTheB D.A.
JOKTOp TEXHHMUYECKHUX HaykK, mpodeccop Mortopsirun FO. /1.
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