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1. leaun 1 3a0a49u JUCIUTLIHHBI

Llesn ocBOEHMA TUCHUTIUHBI

dopMHUpOBaHUE 3HAHUNW M HABBIKOB IO TMPOTHO3WPOBAHUIO KPUTHUECKHUX
CUTYyaIuii, KOTOPbIE MOTYT BO3HHUKHYTbH B XOJI€ Pa3BUTHs MOXapa U UCIOJIb30BaHUE
3TOM MHPOpMaluu Uil NpO(UIAKTUKH TI0KapOB, 00eCIeYeHUs] 0€30MacHOCTH JIF0IeH
U JTUYHOW Oe30MacHOCTH TNpU TYUICHUH IMOKapOB, aHAIW3€ MPUYMH M YCIOBUH
BO3HUKHOBEHUS U PA3BUTHS M10KAPOB.

Ilepeyenb kKoMIeTeHIMH, (POPMHUPYEMBIX B IpoLecce H3y4YeHUs JUCHUIIINHbBI
«MeToabl pacyeTa JTHHAMHUKH ONMACHBIX (AKTOPOB MOKAPa»

Komnerenuun

Conep:xanme

IIK-2

CrocobeH Ha OCHOBE 3aKOHOB TEIUIO(DH3UKH M TEPMOJIMHAMHUKU
MIPOTHO3UPOBATh XapakTeP U pa3sMepbl 30H BO3ACHUCTBUS OITACHBIX
(akTOpOB W HX COMNYTCTBYIOIIUX MPOSBICHUN, NPUMEHSThH
JEUCTBYIOIIME PACUECTHBIE W SKCIEPUMEHTAIbHBIE METOJUKH,
IPOBOJUTh AHAIM3 TOKAPHOM OMNACHOCTH M OOOCHOBaHHO
BBHIOMpaTh U3BECTHBIE YCTPOMCTBA, CUCTEMbl M METOJIbI 3allUThI
YEeJIOBEKA M OKPYXKAKUIEW CPelbl OT HETATUBHBIX BO3JIEUCTBUM
OMacHBIX (PAaKTOPOB MOKAPOB.

ITK-4

Cnocoben  paspabaTbiBaTh  rpadUyecKyl0  JOKyMEHTAIHUIO,
paccuUMThIBaTh M  MOJICTTUPOBATH  PA3JIMYHBIE TEXHUYECKHE
CHUCTEMBI B IIEJSAX PEHICHHUS 3a7ad IMOKapHOW O€30MacHOCTH, B
TOM 4YHCII€ C NPUMEHEHHEM CPEICTB aBTOMATU3UPOBAHHOIO
MIPOEKTUPOBAHMUSI.

3anaqn ANCIUIIJINHBI

o dopmMUpOBaHUE TMEPBOHAYAIBHBIX OCHOB 3HAaHUM O COBPEMEHHBIX
MOIX0/1aX K MPOTHO3UPOBAHHUIO OMACHBIX (DAKTOPOB MOKapa MpU PEIICHUH 3a7a4
oOecrieueHus OKapHO# 6€30MaCHOCTH,

o DopMHUpPOBAHUE YMEHUN CUCTEMATHU3UPOBATh U AHAIM3UPOBATH JaHHBIE IO
noXkapy Y U3BJIEKAaTh U3 HUX MH(GOpPMAIUI0, HEOOXOAUMYIO JIsl PEIICHUS] BOIIPOCOB,
BO3ZHMKAIOIIMX MPU PACCIIEIOBAHUHU MOXKAapa,

e (opMHUpOBaHME HAuyaJbHBIX HABBIKOB TPUMEHEHHS COBPEMEHHBIX
MpPOrPaMMHBIX TPOAYKTOB B PEIICHHH 3a7ady MPOTHO3UPOBAHUSI OIMACHBIX
(hakTOpOB MoxKapa.




2. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB O0yUEeHUS TUCHUIINHBI,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
NMporpaMMmel

HNuaukatopel JOCTHKEHUS KOMIIETEHIIUU

[Tnanupyembie pe3ynbTaThl 00y4YeHHS O
JUCLUIIINHE

Tun 3aga4 npogecCHOHANBHOM 1esATeJbHOCTH: IIPOEKTHO-KOHCTPYKTOPCKHUI

I1K-2.1 3Haer aelcTBYIOLINE PACUETHBIE U
AKCIIEPUMEHTAIbHbIE METOIUKH.

3HaeT OCHOBHBIE CIIOCOOBI TPOTHO3UPOBAHUS
JTWHAMUKH Pa3BUTHS OMACHBIX (DAKTOPOB TMOXKapa
B IIOMEIICHUSX, 31aHUAX, COOPYKEHUAX, HA
TEXHOJOTHYECKHUX YCTAHOBKAX U OTKPHITOM
IIPOCTPAHCTBE.

[1K-2.2 YMmeeT npoBOAUTH aHAIN3
[I0>KapHOM ONACHOCTH

YMeeT MporHO3UpOBaTh Pa3BUTHE OMACHBIX
(dakxTOpoB moxapa

[1K-2.3 Bnaneer HaBBIKOM BbIOOpa
U3BECTHBIX YCTPOMUCTB, CUCTEM U METOJIOB
3alUTh] YEJIOBEKA U OKPYIKAIOLIEH Cpeibl OT
HETraTHUBHBIX BO3/ICHCTBUI OMACHBIX
(bakTOpOB MOXKapOB

Brnazneer HaBbIKaMu U3yueHUS! AMHAMUKH
pa3BUTHA OMACHBIX (PAKTOPOB MOXKapa ¢
MIOMOIIbIO COBPEMEHHBIX IPOTPaMMHBIX
IIPOJYKTOB

IT1K-4.1 3naer cpencrsa
aBTOMATHU3HPOBAHHOIO MTPOEKTUPOBAHMS.

3HaeT COBPEMEHHbIE TPOTrPaMMHBIE POAYKTHI,
pealin3yIolie HHTErPaJbHYI0 MATEMaTHYECKYIO
MOJEJIb MoXapa.

3HaeT MPUKIIAIHBIE TPOTPAMMBI Ha OCHOBE
30HHBIX MOJIEJIEH ToXKapa

3HaeT MPUKIIAIHBIE TPOTPAMMBI Ha OCHOBE
MOJIEBBIX MOJIEJIEH TTOXKapa.

[TK-4.2 YMmeeT paccUuThIBaTh pa3inyHbIe
TEXHUYCCKUC CUCTEMBI U TEXHOJIOTHUYCCKHUEC
MIPOLIECCHI.

YMeeT npoBOIUTH OLIEHKY TOXKAapHOTO PUCKa C
MIOMOIIBIO0 COBPEMEHHBIX MPOIPAMMHBIX
MPOIYKTOB.

YMeeT npoBOIUTH pacyeT IBaKyallnOHHOM
COCTaBJISIIOLIEH pacyeTa Mo>KapHOro PUCKa.

[1K-4.3 Bnajeetr HaBbIKOM MOJIEIUPOBAHUS
Pa3IMYHBIX TEXHUYECKUX CUCTEM U
TEXHOJIOTHUECKUX MPOIECCOB JJII PEIICHUS
3aJ1a4y MOYKapHOH 0€30IacHOCTH

BHa[[eeT HaBBIKOM MOJCIIMPOBAHUSA
pacnpocTpaHeHUH ONacHBIX (PaKTOPOB MoKapa Ha
00BEKTE C MOMOILBIO COBPEMEHHBIX
HPOTrPaMMHBIX POAYKTOB

3. MecTo IMCHUIUIMHBI B CTPYKTYpPe OCHOBHOM NPOo(ecCHOHANbHOM
o0pa3oBaTe/IbHOM MPOTrPaAMMbI

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

gactd, (GOpMHpYeMOl  y4acCTHHKaMU

o0pa3oBaTeIbHBIX OTHOIICHHH, OCHOBHOM MPO(ECCHOHAIBHON 00pa3oBaTebHON
nporpaMmMbl OakajaBpuara 1o HamnpasiaeHuto moAaroroBku 20.03.01 TexHnochepHas
6e3omnacHocTh, (mpoduis) «llokapHas 6€301aCHOCTDY.



4. CTpyKTypa M coaepxanne TUCHUILIUHBI «[[pOrHo3upoBaHue ONMACHBIX
(akTopoB nmoxapa»

OO0mas Tpy10€MKOCTh JUCITUTUTMHBI COCTABISET 3 3aueTHble enuauIbl 108 gacos.

4.1 Pacnpenesnenue Tpy10eMKOCTH Y4eOHOI JUCHUILUIMHBI 110 BUIaM padoT
no cemecTpaMm u ¢popmam 00ydeHust

1J151 O4HO (pOpMBI 00yUeHu sl

TpyroemMKoCTh
Bun yuebnoit pabotbl 1o
3.e. yac. ceMecTpam

8

OO0m1as TpyA0EMKOCTh JUCIUIUIMHBI IO YYEOHOMY TUTaHY 3 108 108
KonTakTHas paboTta, B TOM YHCIIE: 54 54
AyIMTOpPHBbIE 3aHATHS 54 54
Jlexumu (JI) 20 20
[TpakTrueckue 3anstus (113) 34 34
CamocrositesibHasi padora (CP) 54 54
3a4er c oneHkoi + +

JJIs1 32049HOI GopMBbI 00yUeHH s

TpynoeMKocThb
. 1o
Bun yueOHOM paboTh se. e, L

4 5
OO0mass TPyJOEMKOCTh JTUCIHIUIUHBI 10 y4eOHOMY 3 108 36 7
IUIaHY
KonraktHas paboTa, B TOM YHCIIE: 10 2 8
AyIMTOpPHBIE 3aHATHS 10 2 8
Jlexuu (JI) 4 2 2
[TpakTrueckue 3anstus (I13) 6 6
Camocrositesibaasi padora (CPC) 98 34 64
3a4er c oneHkoi + +




4.2. TemaTu4eCcKUil IUIAH JUCHHUILUINHBI, CTPYKTYPHPOBAHHBII 110 TeMaM
(pa3nesiam) ¢ ykazaHueM OTBEJECHHOI0 HA HUX KOJIHYECTBA aKaIeMU4eCKNX
4acoB U BUI0B Y4€OHbIX 3aHATHIA.

AJIS1 OYHOM (POPMBI 00yYeHU s
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1. |[lonsitue omnacHeix ¢akTopoB moxapa| 14 | 4 2 8
(O®IT) 1 oCHOBBI NMPOTHO3UPOBAHUS HUX
TUHAMUKHA
2. | YpaBHeHus UHTErpainpHou | 16 | 4 4 8
MaTeMaTUYeCKOM  MOJIEIW  JIMHAMHUKH
O®II B nomMemieHnu
3. |T'a3000MeH ITOMEIIEHU I ul 14| 4 4 6
Terodu3nueckue byHKIUY,
HEOOXOUMBIE ISl 3AMKHYTOT'O OTTUCAHUS
no>kapa.
4. |MaremaTnueckass IOCTaHOBKa 3amaud o| 12 | 2 4 6
muHamuke O®PIl B HauvanpHON cTaauu
no>kapa.
5. |Hcnonp3oBaHue uHTErpajibHOro meroza| 12 | 2 4 6
nporHo3upoBanne ODII.
6. |3oHHOE  MoJenMpoBaHWME  MOXkKapos.| 16 | 2 6 8
YrciieHHas peann3ais 30HHOW MOJIEIIH.
7. |IloneBoit meTona nporHo3upoBanus ODIL. | 24 | 2 10 12
HucneHHas peanusanys oJeBOU MOJEIIH.
3auyeT ¢ OLIEHKOM + +
HToro nmo gucuumnivHe: 108| 20 34 54




JJIS1 32049HOI (popMBI 00yUeHUs
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1. |Ilonstue omacHbix ¢akTopoB| 20 2 18
nokapa (O®II) u  OCHOBHI
MPOTHO3UPOBAHUS UX TUHAMUKU
2. | YpaBHeHus uHTerpaibHou | 10 10
MaTeEMaTHUECKOU MOJIEIIN
nuaamMukd OPI1 B momenieHnn
3. |Tazoobmen  momemenuit  u| 10 10
Tero(pU3nIecKue byHKIHIH,
HEOOXOIUMbIE Ui 3aMKHYTOTO
ONMCaHUs MoXkapa.
4. | MaremaTtuyeckas nocraHoBka| 10 10
3amaun o juHamuke O®II B
HA4YaJIbHOM CTaJ1u MOXKapa.
5. |Hcnonb3zoBanue wuHTerpaiapHoro| 10 10
MeTo1a mporHosupoBanue OPII.
6. |3ouHOE MozaenupoBanue | 10 10
M0KapoB. Yucnennas
peanu3anusi 30HHOW MOJICIIH.
7. |TloneBoi meton| 38 2 6 30
MPOTHO3UPOBAHUS O®IIL.
YucnenHas peanusanus MOJIEBOU
MOJIEJIH.
3ayer ¢ oneHKOM + +
Hroro 108 4 6 + 98

4.3 Conepxxanue TUCUMILIMHBI

4.3.1. Conepkanue AUCHMUIUIMHBI 1S O0yYAIOIUMXCHA MO O4YHOM (opme
00y4eHuUs

Tema 1. IlonsiTue omacHbix ¢akropoB mnoxkapa (O®PII) m oCHOBBI
NPOTrHO3UPOBAHUS UX JUHAMHKH.



Jleknusa.  dusnueckue  BEIMYMHBL,  xapakrepusyroume ~ O®II B
KOJIMYecTBeHHOM oTHolueHuu. [IpenensHo pomyctumbie 3HadeHus ODIL. Ilenu u
3ajaud  ompejaesieHus (pacu€ra) pa3’IMYHbBIX BUJOB MOXKAPHBIX PUCKOB JIS
pa3uuHbIX 00BEKTOB. MX KpUTHYECKHE HOpMATUBHbIE 3HadeHUsA. OmpenesieHHe
(XapakTepuCTHKa) pa3IMYHbIX BUJOB MOXKapHBIX PUCKOB. HopMaTuBHbBIE IOKYMEHTHI,
omnpeneNdonMe MoXapHble puckd. Kakue BenuuuHbl BXOAAT B (opMmyny
ONpPEAEICHUS] PACUYETHOM BEJIMYMHBI HMHAWBUAYAIBHOTO TOXApPHOTO  PHUCKAa.
OcHoOBHbBIE TpeOOBaHUS K OINpPEIEICHUIO MOKapHONH OMacCHOCTH MPOU3BOJICTBEHHBIX
00BEKTOB.

IIpakTH4yeckoe 3aHsATHE:

[ToxapHBbIil pUCK — MEpa BO3MOKHOCTH PEAIU3aluU MOKapHOU OMACHOCTH U €€
MOCJICACTBUU IS JTFOJAEH U MAaTEPUAIIbHBIX LIEHHOCTEH.

CamocrosiTeibHas padora:

HopmatuBHO-1IpaBOBOE pEryiaMpoBaHHE€ B O0OJACTH OIEHKH TOXKapHOM
OIMACHOCTHU PA3IMYHBIX 00BEKTOB. OCOOCHHOCTH OTPECIICHHS TTO’KAPHBIX PUCKOB Ha
HETUTIOBBIX O0BekTax. COBPEMEHHOE TMOJIOKEHHE METOJUK IO OIEHKH TOXKapHBIX
PUCKOB Ha 00BEKTAX Pa3IUYHOTO Ha3HAUCHUSI.

PexoMenayemasi iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-2].

Tema 2. YpaBHeHHMSI HHTETPAJILHONH MaTeMATHYECKOM MOJeIM TUHAMUKHU
O®DII B noMenieHuM.

Jlexuus. VcxonHble MOI0KEHUS U OCHOBHBIE TIOHATUS MHTETPAJIBHOIO METOAA
TEPMOJMHAMHMUYECKOTO aHanu3a mnoxkapa. CBoiicTBa ra3000pa3HON cpenbl B
MOMEIIEHNH TpHU TMoXxape. MHTerpanpHbli METOJ ONHWCAHUS COCTOSHHUSL Ta30BOU
cpensl Mpu TMoXape B MomemeHuu. [IpiMooOpa3oBaHHEe U MapameTphl AbIMa,
00pa30BaHHOIO TBEPABIMU YacTULAMH. CBS3b MEXAY ONTHUYECKOW IUIOTHOCTBIO
JbIMa ¥ JAIBHOCTBIO BUAUMOCTH.

Juddepenunanpuple ypaBHEHUSI HHTETpalbHOM MaTEMaTUYECKOHM MOJIETn
Mo)kapa, OIHKCHIBAIOIINE JAUHAMUKY OINAacHbIX (akTopoB mnoxapa. HauanbHbie
YCIOBHSI M yClIOBUSA OJHO3HayHOCTU. Kiaccudukanus ¥ CyIIHOCTh MHTErpajbHBIX
MaTeMaTU4YeCKUX MOJeNIe Io)kapa. Maremarndeckass [OCTAaHOBKAa 3aJadyd O
nporHo3upoBanu  O®DIl Ha ocHOBe moONMHON cuctembl AuddepeHInaIbHbIX
YPABHEHUM UHTETPAJIbHOW MOJEIH IOXKapa.

IIpakTuyeckoe 3ausiTue:

1.  KonnuecTBeHHass  OLIEHKAa  COCTaBIMIOMIMX  MAaTEPUAIBHOIO  H
HHEPreTUYECKOTo OajaHca rnokapa B X JUHAMUKE.

2. Pacuer nMHAMHMKy MaTepUajIbHOTO M SHEPreTHYECKOro OanaHca Moxapa B
IporpaMMe Ha OCHOBE MHTETPAJIbHOM MAaTeMaTHUYeCKOW MOAEeNId U O(OpMIICHHE
OTYeTa.

CamocrosiTesibHast padora:



CoBpeMeHHbIE MPOrPAMMHBIE MPOAYKTHI, PEATU3YIOIINE HWHTETPAIbHYIO
MaTeMaTUYECKYI0 MOJENb IMoXkapa. OJKCIEPUMEHTAIbHBIE METOAbI OINPEIEICHUS
JTMHAMUKH OMACHBIX (DAKTOPOB TIOKAPa.

Pexomenayemas Jureparypa:

OcHoBHas [1-2],

HononnurensHag [1-2].

Tema 3. I'azo00MeH mnomemenuii u Temwjiopusnyeckue (QyHKUMH,
Heo0XoMMBbIe /151 3AMKHYTOI0 ONIMCAHMS TOXKapa.

Jlekuus. PacnpenenieHue IaBiI€HUM N0 BBICOTE IToMenleHusa. [lmockocTh
paBHBIX JaBJICHUM W peXuMbl paboTel mnpoema. Pacuer pacxoma rasa,
BBIOpachIBaeMOro uepe3 npoembl. Pacuer pacxoja Bo3ayxa, MOCTYHAIOMIEro 4yepe3
nmpoemMbl. BiusiHue BeTpa Ha ra3000MeH.

OueHka BEJIWYUHBI TEIJIOBOTO MOTOKA B OrPAXKICHHS. OMIHPUYECKUE U
MOJYOMIIMPUYECKUE METOJIBl pacyeTa TEIUIOBOIO MOTOKAa B Orpa)kaeHus. MeTonbl
pacuera CKOPOCTH BBITOPAHUS TOPIOYNX MATEPUATIOB U CKOPOCTHU TEIUIOBBIACIECHUS.

IIpakTnueckoe 3ansiTHe. OLEHKA BIUSHUS OTICIBHBIX CBOWMCTB TOpIOYEH
Harpy3kd Ha JWHAMUKY OINAcHBIX (akTopoB mokapa. V3ydyeHue mapaMeTpoB
€CTEeCTBEHHOTO Tra3000MeHa MpHU TMOXKape B MX CBA3M MEXKAY COOOM, a Takxke C
F€OMETPUUYECKUMHU XapAKTEPUCTUKAMU MPOEeMOB. Pacuer nuHaMuKM Tokapa ¢
IIOMONIBIO TPOTPaMM HAa OCHOBE HHTErPAIBHOM MAaTEMaTUYECKOWM MOJEIU H
oopMIIeHUE OTUETA.

CamocrosiTeibHas padora:

@opmynbel Uil pacdyeTa CKOPOCTM  JBWIKEHHUS  YXOIAIIMX Ta30B W
MOCTYNAIOIIET0 BO3AyXa B pa3HbIX TOYKax MpoeMa. 3aBUCHMOCTH MAacCCOBBIX
PacxXxoJ0B yXOIAIIMX ra30B U MOCTYMNAIOWIETO BO3AYXa Uil IPOEMOB IIPU PA3JIUYHbBIX
pexUMax ra3000MeHa OT TEOMETPUUYECKHUX XapaKTEPUCTUK ITOro IpoemMa U
CpeHeOObEMHBIX MapaMETPOB COCTOSHUSI TA30BOM Cpeibl B MOMEIIEHUH (TIJIOTHOCTH
W jJaBieHus). PaaualimoHHO - KOHBEKTHBHBIM TIPOIIECC TEIUIONEPEHOca B
ra3zo00pa3Hoil cpejie MpU MoKape B MOMEIICHUH.

Pexomenayemas jiureparypa:

OcHoBHas [1-2],

JononaurensHas [1-2].

Tema 4. MaremaTndeckass nmocraHoBka 3agauu o amHamuke O®PII B
HAYAJIbHOM CTAAUM MOKaAPA.

Jleknmus. Krnaccudukanus wHTETpaNbHBIX Mojaened moxkapa. MHTerpaibHas
MaTeMaTH4YecKasi MOJIENb MoXKapa JijIsl UCCIIeIOBAaHUS TUHAMUKH OMACHBIX (PaKTOpOB
MoXkapa M €€ YHCIEHHas peanu3anusa. MHTerpanpHas MaremMaTndeckass MOJEIb
HAYaJIbHOM CTaJIUM MOXKapa U pacueT KPUTUUECKON MPOIOIHKUTEIIBHOCTH MOXKapa.

IIpakTnueckoe 3ansitue. OleHKA BIUSAHUS paOOThl CUCTEMbl MEXaHUYECKOM
BEHTWISIIMK Ha PEXUM Ta3000MeHa M JAMHAMUKY OINACHBIX (DAKTOPOB IMoXkapa.



N3ydyeHue BIWMSAHUSA THUIIA TOPHOYEW HArpy3Kd Ha JMHAMHUKY IPOLIECCOB Pa3BUTHS
MoXkapa B TOMENICHHWH M TEIJIOOTAa4uM K TOBEPXHOCTAM OrpaxkaeHui. Pacuer
JTMHAMUKK ToXKapa ¢ TIOMOIIbI0 MporpaMM Ha OCHOBE HHTErpajbHOM
MaTeMaTUYECKON MO U 0POpPMIICHUE OTUETA.

CamocrosiTesibHast padora:

Teopust moxkapa u nporecc ropeHus. HauanbHblil 3Tam mnoxkapa B 3aKpPBITOM
MOMEIIEHNH 10 TIOJHOIO OXBaTa IUIaMeHeM. PacueT BpeMEHM »3Bakyallud W3
TOPSIIIETO TTOMEIICHUS.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononautensHas [1-2].

Tema S. Ucnosib30BaHue HHTEIPAJIBLHOI0 MeToAa Nporuo3duposanue OPII.

Jlekumusi. PacdyeT KpUTHYECKHX 3HAYEHUW CPEIHHX IAapaMETPOB COCTOSHHUS
cpenbl B omenieHuu. PacdyeT ko3¢ duimenTa TeronorioneHus Mpu OnpeIeIeHUN
KPUTUYECKON NPOJOJDKUTENBHOCTH TMOXKapa. PeXuM MOJHOCTBIO Pa3BUBLIETOCS
noxapa M TemIepaTypbl, Ipu 3TOM JOCTUraeMble. BrIOpOC TiaMeHu U3 TOPSIIEro
nomeneHusi. Pacnpoctpanenue mnokapa u3 mnomemieHus. OcoOEHHOCTH Pa3BUTHS
noxkapa B OKWIBIX 3JaHUSAX, OOIIECTBEHHBIX 3/IaHUSIX, IPOU3BOJICTBEHHBIX U
CKJIQJICKUX TIOMEIICHUSX, CEITbCKOXO3SIMCTBEHHBIX 00bEKTaX, HA TPAHCIIOPTE.

IIpakTH4yeckoe 3aHsATHE:

N3ydeHne BIMSHUS THUNA TOPHOYEN HArpy3Kd Ha TEMIIEPATYPHBIA PEXUM
noxapa. OreHka BiIusiHUA pPabOThI CHUCTEM OOBEMHOIO TMOXKAPOTYIIEHUS Ha
JMHAMUKY OIAacHbIX (aKkTopoB Mokapa. Pacder nuHaMuKy moXkapa € MOMOIIBIO
MporpaMM Ha OCHOBE HHTETPAIBHOW MaTEeMaTU4YeCKOW Monaenu u odopMIICHHE
oTueTa. Pacder mokapHOTro pucka ¢ MOMOIIBIO MPUKIAAHBIX NPOTrPpaMM Ha OCHOBE
MHTETPaAJIbHBIX MOJIEIIEH ITOXkKapa.

CamocrosiTesibHast padora:

HccnenoBanne TeMmnepaTypHOTO pPEKMMa B BEPXHEW 30HE NOMEILICHUS IPU
JOKIbHOM moxkape. MccinenoBanue NWMHAMHUKH JBHXKEHUSI TPaHUIIbI 3aJbIMICHHON
30HBI MPU JIOKAIBHOM IOXape. BiusiHMEe pacnoyiokeHus roprouei Harpy3ku Ha
JTMHAMHKY OMNAacHbIX (haKTOPOB MOXKapa M Ta3000MeH momernieHus. OnTuMu3zaius
OTHE3alIUThl CTPOUTEIbHBIX KOHCTPYKIIMI C YUETOM MMapaMETPOB PEAJIBbHOIO MOXKapa.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononuurensHas [1-2].

Tema 6. 3oHHOe MogeJHpoBaHHE MOKapoB. YUmucjeHHas peaausanus
30HHOM MOJEJIH.

Jlekums. OCOOEHHOCTH paclpe/iesieHns JOKAJIbHBIX MMapaMeTPOB COCTOSIHUS
ra3oBOil cpebl BHYTPHU NOMEIICHHS B HAYAJIIBHOW CTaJiMM MOXKapa U MPH JTOKAJIbHBIX
noxkapax. PasneneHue mnpocTpaHcTBa BHYTpPHM Iokapa Ha 30HbL. OmnpeneneHue



IIOTOKOB MAacChbl M SHEPIUM U3 KOHBEKTUBHOW KOJIOHKM B IPHUIIOTOJIOYHBIM CIIOM Ha
OCHOBE TEOpUU CBOOOTHOI TypOyJI€HTHOU KOHBEKTHBHOM CTpYH.
Huddepennmanbabie  ypaBHEHHS MaTepUATBHOTO OajlaHca Ta30BOWM CpElbl U €e
KOMIIOHEHTOB, 0ajaHca ONTHUYECKOrO KOJIMYECTBAa JblMa W DHEPrUd A
MPUIOTOJIOYHON 30HBI NPU OTCYTCTBUM Ta3000ME€HAa C BHEUIHEH aTMOC(EpOi.
HudbdepeHnuanbupie ypaBHEHUs JBWXKEHHS HIDKHEH TpaHULBl MPUIOTOJIOYHOM
30Hbl. HauanbHbie ycioBus. MaremaTudeckasi MOCTaHOBKA 3a7a4yMl MPU ra3000MeHe
MPUTOJIOYHOTO CJIOS C BHEHIHEW Cpelod M HM3MEHSIOIIUMCS CO BPEMEHEM OYaroM
noxapa.

IIpakTH4yeckoe 3aHsATHE:

1. MaTemaTudeckasi IOCTaHOBKA 3aJ]a4M MPU ra3000MEeHE MPUTOIIOYHOTO CIIOS
C BHEIIHEN CPEIOM.

2. 30HHas MaTeMaTh4yecKasi MOJIeIb HaYalbHOM CTauu MoXkKapa B TOMELICHUH.

3. PacueTr mokapHOro prucka ¢ MOMOUIbIO MPUKIIAIHBIX MPOrPaMM Ha OCHOBE
30HHBIX MOJIEJIEN TTOXKapa.

CamocrosiTeibHa"A padora:

MaremaTtudeckasi TOCTaHOBKA 33/1aud O JUHAMUKE OMACHBIX (DAKTOPOB MOXKapa
B MPUIMOTOJIOYHON 30HE U €€ aHATUTUYECKOE PEIICHUE MPHU MOCTOSHHBIX 3HAYCHUSIX
pa3MEpoB M TEIUIOBOM MOIIHOCTH oOdYara TOpEeHHs. YCJIOBUS BO3HUKHOBEHUS
B3PBIBOOIIACHBIX CMECEH, XapaKTEPUCTUKU OOBEMHOIO B3phIBA, MOIIHOCTH B3pPbhIBA
(pacuetnble mapameTpbl). CI0XXHOCTh YHCJIECHHOW peaau3alliy IOJHONW 30HHOU
MaTeMaTUYECKOW MOJIENIU. AJITOPUTM YHCIEHHOrO pemeHus 3agaur Ha [IOBM.
CtpykTypa mporpamMmsbl U ee 3ammyck. J[efcTBus npyu BOSHUKHOBEHUU OIIUOOK.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononuurensHas [1-2].

Tema 7. IloseBoii merox mnporHosupoBanus O®II. Yuciaennas
peasiu3anus MoJeBO MO/IeJH.

Jleknusa. CymiHocTs auddepeHinaibsHoro MeToaa, ero HHOOPMAaTUBHOCTh U
00JacTh MPAKTHUYECKOTO0 HCMOIb30BaHUs. (COBpPEMEHHOE COCTOSIHUE BOMpOCa.
Yucnennas peanuzamnus quddepeHmaapHol MaTeMaTHIECKOW MOIEIH.

bazoBas cucrema auddepeHnaIbHbIX ypaBHEHUH B YaCTHBIX MPOU3BOJIHBIX
JUISL OTIMCAHMS TYpOYJIEHTHOTO HECTAllMOHAPHOTO JABM)KEHHS W MPOIIECCOB TEIUIO- U
MaccoIlepeHoca B MHOTOKOMIIOHEHTHOM Ta30BOMl CMECHM C YYETOM XUMHUYECKHUX
peakuuii W o0Opa3oBaHMs JBIMOBOTO  a’po3oisis. TypOyneHTHass  BSI3KOCTb,
TEIJIONMPOBOAHOCT, U mudPy3us. AnreOpamdeckass Mozaenb TypOyneHTHocTth. K-g
Moiesib TypOyIeHTHOCTU. [ paHrUHbIE YCIIOBUS AJIsl TAPaMETPOB TYpOYJIEHTHOCTH Ha
orpaxaeHusx. MojgenupoBanue  mpoueccoB — ropenus.  OgHocTyneH4aTas
HeoOpaTuMas OpyTTO-peakius MEXKIy TOPIOYUM U OKUCIUTENeM. J[ByXcTyneHuyaTtas
peakuust u 00pa3oBaHHe caku. MaTtemaTudeckasi MoJielib 00pa30BaHUs, KOAryJIIUN
U TIepeHoca JApIMOBOTO a’po3oitst. [lormomienne, paccenBanue u ociabiieHne cBeTa B
a’po3one. PaamanMOHHBIN TEIUIONEPEHOC B HEMPO3PAYHOW Cpene. YpaBHECHUE
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MIEPEHOCa TEIJIOBOTO M3IyYEHUs, METOAbl PEUICHUS 3aJlaud O MEPEHOCE TEIIOBOTO
U3ITyYEeHHs] — TOTOKOBBIN, MU(DPYy3nOHHBIN, TUCKPETHBIN U cTratucTudeckuii (MoHTe-
Kapino). I'pannynble U HayajdbHBIE YCIOBUSI HA OTPAXKJIAIOIIMX MMOBEPXHOCTSAX M HA
MMOBEPXHOCTHU TOPIOYET0. YCIIOBHUS B CEUEHHUSAX MPOEMOB M B NMPWIIETAIONICH K HUM
BHEIIHEN oOnactu mpoctpanctBa. Kimaccudukanus auddepeHimaibHbix Moaeen
no>kapa.

IIpakTnueckoe 3ansitue. Co37aHUE TOMOJOTUM OOBEKTa MJIA OLEHKH
MO’KAPHOTO PUCKA C MOMOIIbIO TPUKIAJAHBIX IPOrPaMM Ha OCHOBE IMOJIEBBIX MOJEIEH
noxkapa. Co3aHue M pacyeT 3BaKyal[MOHHOW COCTAaBISIONICH pacyeTa MOKapHOTO
pucka. JuddepennuanbHas (mmosesasi) MaTeMaTuyeckas MOJENb MOXKapa B 3AaHUMU.
Pacuer mokapHOro pucka ¢ MOMOIIBIO MPUKIAJAHBIX MIPOTPAMM Ha OCHOBE IMOJIEBBIX
MOJICJIEN MTOXKapa.

CamocrostenbHasi padora: CynHocTh MeTOJa, €ro MH()pOPMATUBHOCTH H
00J1aCTh MPAKTHYECKOTO HCIONBh30BaHUsA, 0a30By0 cuctemy auddepeHImaIbHbIX
YpaBHEHUH B  YaCTHBIX  MNPOWU3BOAHBIX I  ONHUCAHUSA  TypOYJIEHTHOTO
HECTAallMOHAPHOI'O JIBM>KEHHS U MPOILIECCOB TEIIO- U MAaCCOOOMEHA, anreOpanvecKyro
MO/ieJIb TypOyJIEHTHOCTH.

Pexomenayemas qurepartypa:

OcHoBHas [1-2],

HononnurensHag [1-2].

4.3.2. Conep:xanue QUCHMUIUIMHBI ISl 00y4alOIIUXCH MO 3204HOH (opme
00y4eHus

Tema 1. Ilonsitue omnacHbix ¢akropoB moxapa (O®PI) u oCHOBBI
NPOrHO3MPOBAHMSA UX IUHAMUKH.

Jlekuusa.  dusnueckue  BeNMMYMHBL,  xapakrepusyromme — O®II B
KOJIMYECTBEHHOM OTHoweHnu. [IpenensHo pomyctumsblie 3HaueHus OODIL. Llenu n
3ajauyu  ompeneneHus (pacy€ra) pa3’IMYHBIX BHUJOB IOXApPHBIX PHUCKOB IS
pa3nu4HbIX 00BEKTOB. WX KpuTHyeckue HOpMaTUBHbIE 3HaueHus. OrnpeznereHue
(XapakTepuCTUKa) pa3IuYHbIX BUJIOB MOKAPHBIX pUCKOB. HOpMaTuBHbBIE JOKYMEHTHI,
ONpeseNsAIoNMe TNoXKapHble puckd. Kakue BennyuHbBl BXOAAT B (OpMYyIy
ONpENENICHUs] PAaCUETHOM  BEJNMYMHBI MHAMBUAYAJIBHOTO IIOKAPHOTO  PHCKA.
OcHoBHbIE TPeOOBaHUS K OINpPENEICHHUIO MOXAPHOM OMACHOCTH MPOU3BOJICTBEHHBIX
OOBEKTOB.

CamocTosiTesibHasi padoTa:

HopmaTuBHO-IIpaBOBOE pEryJUpOBaHHE B OOJACTH OIEHKH MOXKapHOH
OIMACHOCTHU PA3JIMYHBIX 00BEKTOB. OCOOEHHOCTH OIPEAEIICHHS TOKAPHBIX PUCKOB Ha
HETUINOBBIX 00BbeKTax. COBpPEMEHHOE MOJOKEHHE METOJMK IO OLEHKHU MOKapHBIX
PUCKOB Ha 00BEKTAaX Pa3aIMyHOrO Ha3HAUYCHHS.

Pexomenayemas giureparypa:

OcHoBHas [1-2],
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HononnurensHas [1-2].

Tema 2. YpaBHeHHs] HHTEIPAJIbHON MaTEeMATHYECKOH MOJeIM JUHAMHUKHU
O®PII B noMelieHnu.

CamocrosiTteibHast padora: VcXOOHBIE TONOXKEHUS W OCHOBHBIE TOHSTHUA
MHTETPAJIBHOTO METOJa TEPMOAMHAMHUYECKOTO aHanm3a noxapa. CBolcTBa
ra3oo0pa3Hoil cpejibl B MOMEIIEHUU MpU Toxkape. VHTerpaibHbIi METOJ| ONUCaHUs
COCTOSIHMS Ta30BOM Cpeibl MpH TOXKape B MOMelleHHH. J[pIMooOpa3oBaHue u
napameTpbl JbiMa, 00pa30BaHHOTO TBEPALIMH YacTUllaMu. CBsI3b MEXK]Ly ONTHYECKON
IJIOTHOCTBIO JIbIMA U JATbHOCTHIO BUJUMOCTH.

Hubdepenunanbubie ypaBHEHUS HHTETPAIBHOW MATEMAaTUYECKONH MOJEIH
Mo’kapa, OINHKCHIBAIOIINE JAWHAMUKY OINAacHbIX (DakTopoB moxapa. HauanpHbie
YCJIOBHSI M yCIIOBUS OfgHO3HAadHOCTH. Kiaccudukamust M CyImHOCTh WHTETPATbHBIX
MaTeMaTHYeCKUX MOJeNIed noxkapa. Maremarndeckas IIOCTaHOBKA 3aladyd o
nporHozupoBanun O®II Ha ocHOBe moONHON cucTeMbl AU(depeHIrnaIbHbIX
YPaBHEHUM MHTErPAIIBHOW MOJIENN MTOXkKapa.

CoBpeMEHHBIE MOPOTrPaMMHBIE TPOAYKTHI, PEATUIYIOUIME HWHTETPAIBHYIO
MAaTeMaTUYECKYI0 MOJENb IoXkKapa. ODKCIEPUMEHTAIBHBIE METOABI OINPEICICHUS
JTUHAMHKHU ONACHBIX (haKTOPOB IMOXKapa.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-2].

Tema 3. TI'a3000MeHn mnomemenuit u Temwiaopusnueckne (QyHKIHUH,
Heo0XoAMMBbIe VISl 3aMKHYTOI0 ONMCAHNS MOXKapa.

CamocrositeibHast padora: PacrmpeneneHue  maBIE€HH 1O BBICOTE
nomenieHus. [110ckocTh paBHBIX [aBJIEHUA M PEXHMbI paboThl mpoema. Pacuer
pacxojga rasa, BbIOpachlBaeMOro uepe3 mpoembl. Pacuer pacxoga Bo3ayxa,
MOCTYIAIOIIETO Yepe3 MpoeMbl. BiusiHue BeTpa Ha ra3000MeH.

OueHka BEIWYMHBI TEIJIOBOIO MOTOKA B OTPAXKICHUSA. OMIMUPUYECKUE U
MOJIyDMIIMPUYECKUE METOJbl pacueTa TEIUIOBOrO IMOTOKA B Orpa)xAcHUs. MeTozsl
pacyeTra CKOPOCTH BBITOPAHMS TOPIOUHNX MATEPUATIOB U CKOPOCTH TEIUIOBBIEIEHUSI.

@opmynbl Uil pacdyera CKOPOCTM  JBVMIKEHHMS YXOIAIIMX Ta30B W
MOCTYNAIOIIET0 BO3JyXa B pa3HbIX TOYKaX MpoeMa. 3aBUCUMOCTH MAacCOBBIX
PacXxoJ0B yXOIAIIMX ra30B U MOCTYMNAIOWIETO BO3AYyXa Uil IPOEMOB IIPU PA3JIAYHbBIX
pexUMax ra3o00MeHa OT TEOMETPHYECKHUX XapaKTEPUCTUK HTOro IpoemMa U
CpeHeOObEMHBIX MapaMETPOB COCTOSHUS TA30BOM Cpejibl B MOMEIICHUH (TIJIOTHOCTH
W fJaBieHus). PaaualimoHHO - KOHBEKTHBHBIM TMIPOIIECC TEIUIONEPEHOca B
razoo0pa3Hoil cpejie MpH MoXKape B MOMELIEHUU.

Pexomenayemas giureparypa:

OcHoBHas [1-2],
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HononnurensHas [1-2].

Tema 4. MaremaTndeckass HocTaHOBKa 3amxauu o auHamuke O®PII B
HA4YaJbHOM CTAaAMHU IOKapA.

CamocrostenbHass padora: Kiaccupukauuss uWHTErpadbHbIX MOJENEH
noxapa. HWHrerpaiibHas MaTeMaTHyeckas MOJENb TMoXapa Mg HCCIeI0BaHUsA
JMHAMUKHA ONACHBIX (DAKTOPOB MOKapa M €€ uucieHHas peanusanus. MaTerpansHas
MaTeMaThyeckas MOJEJIb HayaJdbHOM CTaguu TOXKapa M pacyeT KPUTHYECKOU
MIPOJIOJKUTEIBLHOCTH TTOKapa.

Teopust nmoxkapa u npouecc ropenus. HayanbHblil 3Tan nokapa B 3aKpbITOM
NIOMEIICHUM [0 IIOJIHOIO OXBaTa IlaMeHeM. Pacuer BpeMeHHM »3BaKkyalUd U3
rOpsILIEro NOMEILIECHHUS.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononuurtensHas [1-2].

Tema 5. Ucnnosib30BaHHe HHTErPAJIBLHOI0 MeToAa nporuosuposanue O@II.

CamocrosiTeibHass padora: Pacuer KpPUTHYECKMX 3HAYEHUW CpPEIHMX
napamMeTpoB  COCTOSIHMSL ~ cpeabl B mnomenieHud. Pacder  kosdduuumenta
TEIUTIONOTJIONIEHUSI TIPU OIPEIEIECHUH KPUTHYECKON MNPOJOJIKUTEIBHOCTH IOXKapa.
PexxnM MOTHOCTBIO pa3BUBLIETOCS MOXKapa U TEMIIEPaTypbl, IPU 3TOM JOCTUTAEMBIE.
BeiOpoc miameHu u©3 ropsiiero IomelleHus. PacnpocTpaHeHue Moxapa U3
nomenieHusi. OCOOCHHOCTH pa3BUTUS TOXKapa B JKWIBIX 3[aHUIX, OOIIECTBEHHBIX
3/IaHUAX, NPOU3BOJICTBEHHBIX M CKJIAJCKUX MOMELIEHUSAX, CEIbCKOXO3SMCTBEHHBIX
00BEKTax, Ha TPAHCIIOPTE.

Pacuer mo)xapHOro pHcka ¢ NOMOIIBIO MPUKIATHBIX MPOrpaMM Ha OCHOBE
WHTETPAIbHBIX MOJIEIIEN MOXKapa.

HccnenoBanue TeMIepaTypHOro peXuMa B BEpPXHEHW 30HE IMOMEUIEHUS NpH
JoKanbHOM Toxkape. MccienoBaHnue AMHAMUKU JIBHJKEHHSI TPAHULBI 3aJIbIMICHHOU
30HBI TMpHU JIOKAJBHOM IMOXape. BiusiHue pacrnonokeHus TOproyell Harpy3kd Ha
JMHAMUKY OMNacHbIX (DaKTOPOB MoOKapa W razooOMeH mnomenieHus. OnTuMu3zanus
OTHE3alIUThl CTPOUTEIbHBIX KOHCTPYKIIMI C YUETOM MMapaMETPOB PEAJIBbHOIO MOXKapa.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononuurensHas [1-2].

Tema 6. 3oHHOe MogeJHpoBaHHE MOKapoB. YUmucjeHHas peaausanus
30HHOM MOJEJIH.

CamocrostenbHass padora: OCOOCHHOCTH paclpeiesieHus JIOKAJIbHBIX

MapaMeTPOB COCTOSIHUSI Ta30BOM CPEAbl BHYTPHU IMOMEIICHUS B HAYAJIBHOM CTaauu
MoXapa W Ipu JOKAIbHBIX NoXKapax. Pa3nenenune mpocTpaHCcTBa BHYTPH IMOKapa Ha
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30Hbl. OrmnpeneneHue MOTOKOB MacChl M JHEPIrUd W3 KOHBEKTUBHOW KOJIOHKH B
MIPUTIOTOJIOYHBIN CIIOM HAa OCHOBE TEOPHH CBOOOIHON TypOyIEHTHONW KOHBEKTUBHOU
ctpyu. uddepennmansupie ypaBHEHUs MaTEpHAILHOTO OajaHca ra30BOM Cpebl U
ee KOMIIOHEHTOB, OajlaHCa ONTHUYECKOTO KOJIMYECTBA JbIMa M DHEPIUH IS
MPUIOTOJIOYHON 30HBI NPU OTCYTCTBUM Ta3000ME€HAa C BHEUIHEH aTMOC(EpOi.
HudbdepeHnuanbupie ypaBHEHUs JBWXKEHHS HIDKHEH TpaHULBl MPUIOTOJIOYHOM
30Hbl. HavanbHble ycnoBus. MaTemaTuueckasi MOCTaHOBKA 3aJayl MPU ra3000MeHe
MIPUTOJIOYHOTO CJIOA C BHEHIHEW CPENOM M HM3MEHSIOLIMMCS CO BPEMEHEM OYaroM
noxkapa.

MatemaTuyeckas MocTaHOBKA 3a7a4ui O JUHAMHUKE OMACHBIX (PaKTOPOB Moxkapa
B IPUIIOTOJIOYHON 30HE U €€ AHAIUTHUYECKOE PELIEHUE MPU MOCTOSHHBIX 3HAYEHUX
pa3MEpPOB M TEIUIOBOM MOIIHOCTH oOdYara TOpEHHs. YCJIOBUS BO3HHMKHOBEHUS
B3PBIBOOMACHBIX CMECEH, XapaKTepUCTUKH OOBEMHOTO B3pbIBA, MOIIHOCTH B3pPbHIBa
(pacuetnble mapameTpbl). CI0XHOCTh YHUCJIEHHOM peanu3aluy IOJHONW 30HHOU
MaTeMaTUYeCKOW MoJieNid. AJITOPUTM YHCIEHHOTO perieHus 3agauun Ha [IOBM.
CTpyKTypa mporpamMMBbl 1 € 3ammycK. J[eficTBrs mpy BOSHUKHOBEHUH OIIHUOOK.

Pexomenayemas Jureparypa:

OcHoBHas [1-2],

HononnurensHag [1-2].

Tema 7. IloseBoii metrox mnporHosupoBanuss O®@II. Yuciaennas
peajm3anus MoJeBOH MOJEJIN.

Jleknmus. Cymnocts auddepeHmaibHoro MeToa, ero MHPOPMATUBHOCTh U
o0lacTh MPAKTHUYECKOTO HCIOJIb30BaHUA. COBpPEMEHHOE COCTOSHHME BOIpOCa.
Yucnennas peanuszaius quddepeHnnansHoil MaTeMaTHIECKON MOJIEIH.

bazoBas cucrema muddepeHmaabHbIX ypaBHEHUH B YaCTHBIX MPOU3BOJIHBIX
JUIsL ONMCaHusl TypOyJIEHTHOTO HECTAllMOHAPHOIO JBUKEHUS U MPOIECCOB TEIUIO- U
MacCOIIEpEHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYE€TOM XUMHUYECKHUX
peakuuii W oOpa3oBaHMs ABIMOBOTO  a3po3osiss. TypOyneHTHass BSI3KOCTb,
TEIUIONPOBOAHOCTh U U dy3us. AnreOpanueckass mMojienb TypOyJeHTHocTH. K-¢
MOJIeNTb TYpOyIeHTHOCTU. [ paHWYHbIE yCIIOBUS /ISl TAPAMETPOB TypOYJIEHTHOCTH Ha
orpaxJaeHusx.  MogenupoBanue  mpoueccoB — ropeHus.  OgHocTyneH4aTas
HeoOpaTuMas OpyTTO-peakUusi MEXKIy TOpPIOYUM U OKUCIUTENEeM. J[ByxcTyneHuyaTas
peakuust 1 00pa3oBaHHe caku. MaTemaTuueckass Mojiesib 00pa30BaHUs, KOATYJIALUH
U TiepeHoca JAbIMOBOTO a’po3oiis. [lornomenue, pacceuBanue u ociaabiieHue cBeTa B
aspo3osne. PaamanMOHHBIN TEIUIONEPEHOC B HENPO3PAYHOU cpene. YpaBHEHUE
IIEPEHOCa TEIJIOBOTO M3JIyYEHUS, METOAbl PEUIEHUS 3aa4d O MEPEHOCE TEIIOBOTO
W3JIy4eHUS — MTOTOKOBBIN, MU(PdYy3MOHHBIN, TUCKPETHBIN U cTaTucTHUecKuid (MoHTe-
Kapno). I'pannunble 1 HayalbHbIE YCIOBUSA HA OTPAXKJAONIMX MOBEPXHOCTAX M Ha
MTOBEPXHOCTH TOPIOYET0. YCIIOBHUS B CEYEHUSAX IMPOEMOB M B NPWIETAIONIEH K HUM
BHeITHEH oOnactu mpoctpancTBa. Kimaccudukanms mauddepeHmanbHbix Moaenen
noxapa.

IIpakTHyeckoe 3ausiTHe:
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2. Iudbdepennnansuas (mosieBasi) MaTeMaTHuecKasi MOJIeb T0Kapa B 3/IaHHUU.

3. Pacuer mokxapHOro pucka ¢ NOMOIIBIO IPUKIAJAHBIX ITPOrpaMM Ha OCHOBE
MOJIEBBIX MOJIEIIEH MOXKapa.

CamocrositeibHass padora: CymHOCT MeTona, €ro MHGOPMAaTUBHOCTh M
00JacCTh MPAKTHUYECKOTO HCIONb30BaHUA, 0a30ByH0 cHCTeMy AH(GdepeHIraIbHbIX
YpaBHEHUH B  YaCTHBIX  MNPOU3BOAHBIX U  ONUCAaHUSA  TypOyJIEHTHOIO
HECTAallMOHAPHOI'O JIBMXKEHHSI U MPOIIECCOB TEIIO- U MAaCCOOOMEHA, anreOpanvecKyro
MO/ieJIb TypOYyJIEHTHOCTH.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononautensHas [1-2].

5. MeToanueckune PEKOMECHIAIUMA 110 OPraHU3aAlMH U3YICHUA TUCHHUILJIMHBI

[Ipyn peanuzanuy nporpaMMbl JUCHUILIMHBI HCIOJIB3YIOTCS JIEKIIMOHHBIE H
MPaKTUYECKUE 3aHATHS.

OOmUMU LENsIMU 3aHSITUH SBIISIOTCS:

— 00001IeHre, cHUcTeMaTH3alus, YIUIyOJIeHHe, 3aKpeIUICHUE TeOpEeTHUYECKHX
3HAHUM 10 KOHKPETHBIM T€MaM JAUCIUIUIMHBL

— dbopMHpOBaHHE YMEHUN NPUMEHSATh TOJYYCHHbIE 3HAHMS Ha TPAKTHKE,
peanu3anys eJMHCTBA UHTEUIEKTYaIbHON U IPAKTUYECKON JESTEIbHOCTH;

- BbIpa0OTKA MPH PEIICHNHU MOCTaBICHHBIX 3a/1a4 NMPO(ECCUOHAIBHO 3HAYUMBIX
KAauecTB:  CaMOCTOSITEJIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
VUHUIMATHUBBI.

[enssmu neKuuu ABISIOTCS:

— JaTh  CUCTEMATU3UPOBAHHBIE HAYYHbIE 3HAHHUS 1O  JUCUUIUIMHE,
aKIEHTUPOBAaB BHUMaHUE Ha HanboJiee CI0KHBIX BOIPOCax;

— CTUMYJIMPOBaTh aKTUBHYIO MO3HABATENIbHYIO JIEATEIbHOCTh 00yYarONINXCs,
CIIoCcOOCTBOBATH (HOPMUPOBAHHIO MX TBOPUYECKOTO MBIIIJICHUSI.

B xome mpakTHdeckuMX 3aHATUN oOOecrmeunmBaeTcss MPOIECC aKTUBHOTO
B3aMMOJIEUCTBUS 00yYarOIMXCs C MPENoiaBaresneM; NpuoOpPeTaroTCs MPaKTUYECKUE
HaBbIKM U yMeHHs. Llenb MpakTUYEeCKHMX W CEMUHAPCKUX 3aHATUN: yriayOuTh U
3aKpeNuTh 3HAHUA, MOJTYYEHHBbIE Ha JIEKIUH, (GOPMHUPOBAHUE HABBIKOB pabOTHI C
uHpopManMell MU MCHOJB30BAHMS 3HAHWM IS pEIIeHUs NPAKTUYECKUX 3aj1ay;
BBITIOJIHEHHE TECTOBBIX 3aJIaHUM 110 IPOBEPKE MOTYUYEHHBIX 3HAHUN U YMEHUH.

CamocrosiTenbHas paboTra oOOyyaroUMXcs HampaBieHa Ha yriayOleHue Hu
3aKpeIUIeHUE 3HAHMW, MOJYYEHHBIX Ha JIEKUMAX M JPYTUX 3aHITHUAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIBHOIO aKTMBHOI'O NPUOOPETEHMsI HOBBIX, JIONOJHUTENbHBIX
3HAHMM, TOATOTOBKY K MPEACTOSALIUM 3aAHITHUIM.

N3yyeHnue NMCUMILUIMHBI 3aBEPIIAETCS 3a4ETOM C OLIEHKOM.
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6. Onenoynblie MaTepuaJabl 10 JUCHUILIMHE

Texyiuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYUBAET OIICHUBAHHUE X0/1a OCBOCHHUS
AUCLMILTUHBI, TIPOBOJUTCS B COOTBETCTBHH C COJIEP)KaHUEM AMCUUILIMHBI IO BUIAM
3aHATHI B (pOpMe Onpoca/IOKIaA0B/pelieHus 3a1a4/ TECTUPOBAHMSL.

[TpomexxyTouHasi aTTecTanus OOECIeYMBACT OLIEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHBIX PE3yJbTaTOB OOYYECHHs MO AUCIMIUIMHE, MPOBOIUTCS B (dopme
3adeTa/3auera ¢ OIEHKOM/PK3aMeHa/KypcoBOM pabOTHI.

6.1. [IpumepHbIe OLIEHOYHBIE MATEPUAJIbI:

6.1.1. Texymero KOHTpOJIst

Tumnosbie BOpockHI 1JIs onpoca:

KaxkoBbl 1ienu nporuozupoanus ODII?

Haiite onpenenenue noxapy u O®PII;

OxapakTepu3yiTe NoKapHbIN (aKkTop - MIaMsi U UCKPHI;

OxapakTtepusyiTe TMOXapHbIA  (AKTOp - TMOBBIILICHHAs TeMIIepaTypa

OKPYX aIOUIEN CPEJIbL;

Oxapakrepusyite noxapHblid (akTop - TOKCHYHOCTh MPOIYKTOB TOPEHHUS H

TEPMUYECKOTO PA3I0KEHUS;

Oxapakrepusyite noxxapHbiil GakTop — JIbIM;

[Tepeuncnute npenenbHo aomyctuMbie ODII;

Ha xakue Kaccel JensaTcss MaTeEMaTHYECKUE MOJEIIN TT0XKAPa;

9. IlepeunciuTe OCHOBHBIE OMACHBIE (PAKTOPHI M10XKAPA;

10.B xakux HOpMaTUBHBIX JOKyMEHTax peraaMmeHTupyroTcs OPII;

11.Kakne MaTeMaTnyeckue METObI IO3BOJISIOT oLeHuTs OPII.

12.Kakue pusnyeckue sBICHUS BIUSIOT Ha pacpOCTPAHCHUE Mokapa?

13.Ilepeuncnure QaxTophl, BIUAIONIME HA CKOPOCTh PACHpPOCTPAaHEHUS IMJIaMEHH
110 TOPIOYHMM MaTepuasam;

14.Oxapakrepu3yiTe N0KapHbI (akTop - miamsi U UCKPBI;

15.0xapakrepu3yiTe TNOXKapHBIM  (QakTop - TMOBBIILIEHHAs TeMIlepaTrypa
OKPY KAIOILEN CPEeIbL;

16.0OxapakrepusyiTe noxapHblii GakTop - TOKCUYHOCTh MPOAYKTOB TOPEHHS U
TEPMHUYECKOTO Pa3JI0KEHHUS;

17.0Oxapakrepu3yiTe MoKapHbIN PaKkTop — AbIM.

18.B uyem 3akirodaercs OCHOBHAs CJIOKHOCTb HCCJIENOBAHMS IIOXKapa Kak
(bU3HYECKOTO SIBICHHUS?

19.11osicHUTE CYIIHOCTH METO/Ia aHAIU3a CI0KHBIX MPOIIECCOB;

20. Kakwme cpoiictBa roproueit Harpy3ku (I’H) m xakum oOpa3zom BIUSIOT Ha
JUHAMUKY M0’Kapa U €ro OMacHbIX (PaKTOPOB?

21.JloyeMy HEBO3MOXKHO MOAPOOHO M3y4yuTh BiMsHHE cBoiictTB ['H Ha
MPOTEKaHUE MOoKapa TOJIbKO HA OCHOBAHMM (PU3NYECKUX IKCIIEPUMEHTOB?

22.0OxapakTepu3yiTe MoKapHbIi (GaKkTop — MIaMs.

23.Ha xakue 3Tansl AeTUTCS MO0XKapa B 3aKPHITOM ITOMEIICHUN?

A o

=R
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TumnoBbie TeMBbI 1JIs1 AOKJIAA0B:

1. ®usnueckue BeauuMHbI, Xapakrepusywoomue O®PII B KONMMYECTBEHHOM
otHowenud. [IpenensHo nonyctumele 3Hauenus OPII.

2. lenn u 3amaum ompexaesieHus (pacu€ra) paziMUHBIX BUJIOB IMOMXKAPHBIX
PHUCKOB JUISl pa3INYHBbIX 00bEKTOB. MIX KpUTHYECKHE HOPMATHUBHBIE 3HAUCHHS.

3. Onpezenenue (XapakTepUCTHUKA) Pa3IMYHBIX BUJIOB MOKAPHBIX PUCKOB.

4. YacroTa BO3HMKHOBEHHS TIOKapa B 3/JaHMM W KakuM 0Opa3oM OHa
ONpeNeIsAeTCs.

5. BepositHocTh 3¢ (EeKTUBHOTO cpabaThiBaHUsS aBTOMATHYECKUX YCTaHOBOK
M0’KAPOTYILEHUS B 3/1aHHH.

6. BeposiTHOCTH MPUCYTCTBUS JIOJEH B 3JaHUM W KakUM 00pa3oM OHa
ONpeneIsAeTCs.

7. BepodTHOCTH 2BakKyaluu JIIOJICH TpU TIOKape U KakuMm 00pa3oM OHa
ONpENeIAETCS .

8. BeposTHOCTh 3 (heKTUBHON PabOTHI CUCTEMBI MPOTUBONOKAPHOU 3aLIUTHI,
HaIpaBJIeHHOW Ha oOecrnieueHre 0e30MacHOi 3BaKyaluu JoJed npu noxape. Kakum
00pa3oM OHa pacCUUTHIBAECTCS M KAKHE COCTABIISIOIINE BXOAAT B PaCUET.

9. XapakTtepucTuka M CYThb pAa3JIMYHBIX MAaTEMaTUYECKUX MOJENeH,
NpUMEHsIEMBIX NpHU pacuére (mporHouposanuu) ODII.

10. OcHOBHBIE TOHSATHS, TpPUMEHsAEMbIE Mpu TporHo3upoBanuu ODII u
ONpEICICHUH MOKAPHBIX PUCKOB U UX ONPEICIICHUE.

11. Bpems OnokupoBku mnytei osBakyamuun O®PII — ocHOBHOI Bormpoc,
paccMaTpUBaeMbIi B IIPEAMETE IS TPAXKAAHCKUX 3/IaHUU.

12. OcobGeHHOCTH OTMpPENEIeHHs MOKAPHBIX PUCKOB JIJISi MPOM3BOJCTBEHHBIX
OOBEKTOB.

13.HacroTa peanuzanuy MOKApOOMACHBIX CUTyallMd W KakuM oOpa3oM OHa
ONpPENEIACTCS.

14. TloctpoeHue monel omacHbIX (AKTOPOB TOKapa JUIsl PA3IMYHBIX
CLIEHApUEB €T0 Pa3BUTUS MPU BO3AeCTBAN pa3nuuHbix ODII.

15. BO3MOHOCTh BO3HUKHOBEHUS aBaPUIHBIX CUTYallMil U UX IIEPEYCHb.

16. TIlocTpoeHue JOTMYECKOTO JiepeBa COOBITUM (JJOTMUECKOM CXEMBI)
CLIEHApUEB BOZHUKHOBEHUS U Pa3BUTHS MMOKAPOOIIACHOW CUTYAIUH.

17. Ouenka nocneactsuii BozaeucTBus O®DII Ha nrome s pazIMYHBIX
CLIEHApUEB PA3BUTHS MOXKapa.

18. AHanmM3 Haau4yus CHCTEeM OOeCTCUCHHUsI II0KapHOH OE30MacCHOCTH
MIPOU3BOJICTBEHHBIX OOBEKTOB U KAKMM 00pa30M OH OCYULIECTBIISETCS.

19 Omnpenenenne pacuy€THOrO CIEHApUsi Ha IMPOU3BOJCTBEHHOM OOBEKTE U
KOJIMYECTBA T'OPIOYMX BEILECTB, BBIIECAIINX B OKPYKAIOIIEE IPOCTPAHCTBO.

20. TIlepeyeHp BOMPOCOB, BXOAAUX B MeTOAUKY oueHkn OO®Il Ha
MPOU3BOICTBEHHBIX OOBEKTAX MPH ONPEACIICHUN MT0KAPHOTO PUCKA.

TunoBblie 3agaun:
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1. [IpoBecTu pacueT AMHAMHMKH ONACHBIX (PAaKTOPOB IMOKapa M0 KOHKPETHOMY
BapUAHTy HCXOJHBIX JaHHBIX. [locTpouTh Tpaduku W3MEHEHHUS BO BpPEMEHU
COCTaBJISIIONIMX MAaTepHAJIbHOTO W SHEPreTHYEecKoro OanaHca MoXKapa, a TaKxke
rpayKy U3MEHEHUS] MAaCChl U BHYTPEHHEHN SHEPTUU I'a3a B TOMEILICHHH.

JlaHHbIE U1 pacueTa

ITapameTp Howmep BapuanTa pacuera

1 2 3 4 5 0 7 8 9 10 11 12

ITomemenue, M

JUIMHA 5 10 36 5 10 36 5 10 36 5 10 36
LIMpUHA 4 6 12 4 6 12 4 6 12 4 6 12
BEICOTA 2,6 4 8. 2.6 4 8 2,6 4 8 2,6 4 8
ITpoewm 1, m:

Hwxnuii cpes 0 mast BCeX BapUaHTOB pacueTa

Bepxuuii cpes 0,05 1y Bcex BapMaHTOB pacyeTa

LIMpUHA 0,8 117151 Bcex BapuaHTOB pacyera

[Ipoem 2, m:

Hwxuuit cpes 0808|0408 08|04]08]|08]|04]|08]08 0,4

Bepxnuuii cpes 23123160 |23]23 602323602323 60

[Hupuna 12 {24 136 |12 [24 13612 ]24]36] 12|24 3,6
BCKpBITHE 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 100
I"oprouast Harpyska: JAPEBECHHA KEPOCHUH JIEH MACIJIO TII-22
JUIMHA, M 5 10 10 | 0,5 1 4 5 10 10 | 0,5 1 4
TUPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Macca, KT 1000 ] 3000 | 3000 | 20 80 |1300] 500 | 1500] 1500 20 80 1300

2. IlpoBecTn € MOMOLIBIO MHTETPAIBHOW MOJEIN MOJEIMPOBAHME IOXKapa B
MIOMEILIEHUSX C OJHUM IMPOEMOM, JABYMS MPOEMAMHU U C MEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpaduiku U3BMEHEHHUs] BO BpEMEHH IMapaMeTpOB ra3000MeHa.

3. B mporpamme Fenix2+ cdopmupoBaTh pacuéTHYO MOJeIb TOXKapa B
KBapTupe (TUIaHbl KBAPTUP MPUIIATAIOTCS K 3a/laHUI0 Ha TMPAKTHUYECKOE 3aHSTHE).
PacuétHass Monmenb COCTOMT H3 KBAapTUPHI (B COOTBETCTBUM C BapHaHTOM),
KOPUJAOPOM JUTHHOU 15 u mupuHoii 3 MeTpa u BeCTHOIOJIA pa3MepoM 5 Ha 5 METpOB
(B KOTOPOM HaXOAMUTCS OKHO M JBEPb — CBSA3b C aTMocdepoii). I'panuiibl pacu€THOro
JIOMEHA OJIHO3HAYHO OMpeaesstoTcs pacu€THor ceTkod (cetkamm). IloxkapHas
Harpy3ka — TpSIMOYIOJbHUK (HMCIOJb30BaTh TOJBKO peakuuu Oe3 XJopa).
CdopmupoBaTh TpH TpyHIbl «JATYMKOB» U «IUIOCKOCTWY». [lepBas rpynna gaT4nMKoOB
— y BBIXOJIa U3 KBapTUpPbL. BTopas — nmocepeaune kopunopa. TpeTss — y BeIXOJa U3
BECTUOIOJIA.

4. B mporpamme Fenix2+ no pacueTHO#l MoJenu mokapa B KBapTUPE MPOBECTH
MO/ICJIMPOBAHUE JUHAMUKU ONACHBIX (haKTOPOB MOKapa.

5. Co3pmanue cueHapueB 93BaKyalMM B  IIOMEIICHUSAX  pa3IMYHOU
(GyHKIMOHATBHOM OMACHOCTH M MOCIEAYIOIIETO pacyeTa BPEMEHU IBaKyallu JIOJIEH.
Co3narh JIOKaMU-BBIXO/Ia COTVIACHO MHCTPYKIUHU IO HCHOJIb30BAHHUIO MPOTPAMMBbL.
IIpoBecTr paccTaHOBKY JIFOAEH I10 CLICHE U 3a[JaHUE CLIEHAPUEB ITOBEICHUS COIIACHO
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MHCTPYKLIMHU II0 HCIIOJIb30BAHUIO INPOrPAMMBI M B COOTBETCTBUHM C HCXOIHBIMU
naHHbIMU. [IpoBecTu pacyet BpeMeHu sBakyaluu Jitojei. CBeeH!s: 0 HE0OX0IUMOM
pacyere KapThl IIyTE€Hd 53BaKyallUd M IOPSAKY 3allyCKa pacdyeTa OTpaXXe€Hbl B
MHCTPYKIMH 0 MCIIOJIB30BaHUIO NporpaMmel. [loaydeHHbIe pe3ynbpTaTbl 3aHECTU B
Ta0JIHIy U TOCTPOUTH I'PaUKU MPOLUEHTHOIO COOTHOIIEHHS BBILIEAIINX JOJAEH KO
BPEMEHH.

TunoBble 3a1aHus AJ151 TECTHPOBAHUS:
1. CormacHo TEXHHUYECKOMY pErjaMeHTy O TpeOOBaHUAX MOKapHOU
0€3011aCHOCTH, OMACHBIMH (PaKTOpaMu MOXKapa SBISIOTCS
1. TenioBOM MOTOK
2. IOBBIIIICHHAs KOHIICHTPalMs TOKCUYHBIX IPOAYKTOB TOPEHUS W
TEPMUYECKOTO PA3IOKEHUS
3. maHuKa NpU dBaKyaluu
2. K conmyTCTBYIOIIMM MPOSABICHUSM OMACHBIX (PaKTOPOB MOXKapa, OTHOCSATCS:

l. [1;mamst 1 uCKpBI

2. OcKoJIKM, 4YacTH pa3pylIMBIIMXCS annaparoB, arperaroB, YCTaHOBOK,
KOHCTPYKIIMI

3. [ToHn)xeHHast KOHLIEHTPALUSA KUCIOpOAa

4. [ToHnkeHHash KOHLIEHTPALIMU KUCIIOPOIa

3. IToxkap, peryaupyemslii rOproYeil Harpy3Kou 310

l. korga kuciopoja B IOMEIICHWM OYEHb Maj0 M CKOPOCTh BBITOpaHUS
OIIpElEIAETCs CKOPOCTBIO IIPUTOKA BO3yXa U3BHE,

2. KOorja KHUCJIOpOJa B IOMEUIEHUH JIOCTaTOYHO M CKOPOCTh BBITOPAHHUS
OIpENENSAETCS] CKOPOCTHIO razuuKayy TOIInBa,

3. Korja KUCJIOpOJa B INOMEIIEHHH JOCTAaTOYHO W CKOPOCTH BBITOpPAHUS
OIIPEACIACTCS CKOPOCTHIO IPUTOKA BO3lyXa U3BHE,

4. xorma KucCiopoAa B INOMEIICHHM OYEHb Majl0 M CKOPOCTb BBITOPAHUS
OIIPENEIAETCS CKOPOCTHIO razu(pUKay TOILINBA,

4. Ilocne TOro, KaK JIOKAJIM30BAHHOE BOCIJIAMEHEHUE IEPEILIO B YCTOMYHUBOE
TOpEeHUE, JaJbHENIINN POLIECC MOXKET [OUTH 110 OAHOMY U3 TPEX HAIIPABJICHUN:

1. 3aropeBmuiics nMpeaMeT CrOPUT MOJHOCTBIO, U MOXKAP MPEKPATUTCS, HE
pacIpOCTPaHUBIIKUCH HA JAPYrUe HU3ACIHUSA U3 TOPHOYEro Marepuana, 3TO UMEET
MECTO, B YAaCTHOCTH, IIPU YCJIOBUH, €CJIM IIEPBBIM 3arOpeBIIMNCS IIPEAMET
HaXOJUTCs B U30JIUPOBAHHOM I10JIOKEHUU

2.1Ipy HEIOCTATOYHOM BEHTWIALMM II0Kap MOXET aBTOMAaTUYECKH
NPEKPAaTUThCS, WIM TOpeHHe OyIeT MPOUCXOAUTh C TaKOW Majlo CKOpPOCTHIO,
KOTOpast AUKTYETCA JOCTYITHOCTBIO KACIOpOAa

3.IIpu [OCTAaTOYHOM KOJMYECTBE TOPIOYEro Marepuaisa W I[PUTOKA
CBEXKEr0 BO3JyXa IOXKap MOXET BBIPACTH [0 pPa3MEpoOB IIOJHOIO OXBaTa
IIJJAMEHEM BCEH KOMHATBI, KOT/1a FTOPST BCE BO3TOPAEMBIE TIOBEPXHOCTH

5. CToxacThuecKkue METOIbl MOJIECIIMPOBAHUS - 3TO METO/IbI C UCIIOJIB30BAHUEM

l. HHTETpaNBHBIX YPaBHEHUN,

2. nudPepeHnaNbHBIX YPaBHEHUH,
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3. TEOpUU BEPOSATHOCTH,
4. TeopuUH SKCIIEPUMEHTA,
6. Kakas Mozenp HUCHONB3yeTCS I NOMEIICHHW, B KOTOPBIX OJUH U3
F€OMETPUYECKUX PAa3MEPOB ropaszio 0oJibiiie (MEHbIIIE) OCTATbHbBIX
1. UnTerpanbuas
2. 30HHas
3. IloneBas
7. TeIuioBOM MOTOK, OTHECEHHBIM K €IMHUIE U30TEPMUYECKON IMOBEPXHOCTH,
Ha3bIBAETCS
1. IIIOTHOCTBIO TETIOBOTO MOTOKA
2. yIEIbHBIM TEIIOBBIM ITOTOKOM
3. TEIJIOBOW Harpy3Kou
8. na HacTyrmuieHHs TOJHOIO OXBaTa IUIaMEHEM IIOMeUleHHsl Tpelyercs
TEIJIOBOU IMOTOK MHTEHCUBHOCTBIO IPUMEPHO
1. 10 kB1/M2 B 06beMe TOMETIIEHUS
2. 20 kB1/mM2 Ha ypoBHe mona
3. 40 xB1/M2 Ha ypoBHe nosia
4. 30 kB1t/M2 B 00beMe MOMENICHUS
9. Ins pacuera OPII cTOXaCTUYECKUMU METOJJAMH IIPUMEHSIOT:
1. ypaBHenue KiamneiipoHa,
2. ypaBHeHue Crokca,
3. ypaBHeHue bepHymu,
4. xoHeuHble 1enu Mapkosa,
5. ypaBHenue ®ypre-Kupxroda
10. TToneBbie MOENTN OA3UPYIOTCS HA UCTIOJIb30BAaHUU
. CTOXaCTUYECKUX METOJIOB,
. mubdepeHnnanbHbIX ypaBHEHUH B YACTHBIX MPOU3BOTHBIX,
. JUTA IpUOJIM3UTENBHBIX PACUETOB MOXKapa,
. B TIOJIEBBIX YCIIOBHUSX,
. MHTETPAJIbHBIX YPABHEHUH B YACTHBIX IIPOU3BOIHBIX

(2 SNVS I O

6.1.2. IIpome:xyTOYHOI aTTECTAIUU

IIpumMepHbI epeYeHb BONPOCOB, BLIHOCMMbIX HA 3a4eT ¢ OLIEHKOM

1. Omnacubie dakropsl mnoxapa (O®Il). @Ousuyeckue  BEIUYUHBI,
xapaktepusyromuecss O®DII B KOJIWYECTBEHHOM OTHOUIEHMM M HUX IPEIAECIBHO
JOIyCTUMBIE 3HAYECHUS.

2. IlonsTHe W BUABI MOKAPHBIX PUCKOB, UX MPUMEHEHHE U KOJIMYECTBEHHOE
HOPMHUPOBAHUE.

3. OcHOBHbIE pacy€THbBIE BEJIMYMHBI JJIs ONpPENEICHUS WHIUBUIYAIBHOIO
IT0KapHOT'0 PUCKA IPakKAAHCKUX 3AaHuM. VX XapaKkTepuCTUKHU.

4. Kakum oOpa3oMm omnpenensieTcs BEpOATHOCTh 3BaKyallMd W3 3JIaHUsl TPU
pacdyé€re MHIAMBUIYAIBHOIO IIOXKAPHOTO pUCKA. B 4éM 3akiroyaercs OnpenciacHue
BpeMeHU OJIOKHPOBKH myTel sBakyauuu ODII.
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5. B Kakux ciydasx OCYIUECTBISETCS ONPEIECICHUE MOKAPHBIX PHUCKOB JJIS
MPOU3BOJICTBEHHBIX OOBEKTOB U KaKHX BUJOB MOKAPHBIX PHUCKOB.

6. OOmme TpeboBaHMs K pacdéTaM MOXKAPHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaX U UX OCOOCHHOCTH.

7. Bo3moxHoCTh mnosiBiieHHs Kakux OO®Il yuyuTeiBaeTcs npu INOCTPOCHUU
noJiel onacHbIX (haKTOPOB MOKapa JJI Pa3IuvHbIX CLIEHAPUEB Pa3BUTHUS MOXKAapa.

8. IlepeueHp mpoLECCOB, MMEIOUMX BO3MOXHOCTb BO3HUKHYTh IpHU
peanu3aluy  MOKAPOOIMACHBIX CHUTyallud W TIOKapoB WM SBIAIOIIMECS HX
MOCJIEICTBUSIMHM, TPU  OMNPEACIICHUU TOXAPHBIX PHUCKOB IMPOU3BOACTBEHHBIX
O0OBEKTOB.

9. B uyém HeoOXOIMMOCTh MOCTPOEHUS JIOTHYECKOTO JepeBa COOBITUN IJis
CLEHApHsl BO3HUKHOBEHMSI M Pa3BUTHs I10XKApOONACHOW cHUTyauuu (1oxapa).
[TpuHIUII TOCTPOCHMUS.

10. Kakum o00Opa3oM OCYIIECTBISIETCS pacueT 3HAYEHUW WHIAMBUIYATbHBIX
MOKapHBIX PUCKOB B 3[JaHUSIX U HA TEPPUTOPUHU ITPOU3BOIACTBEHHOIO OOBEKTA.

11. Kakum 00pa3oM OCYIIECTBIAECTCA pacyeT 3HAYEHUH COLMAIBHOIO
MO’KAPHOTO pUCKa JUIsl 3[IaHUNA TPaKJAHCKOIO Ha3HAYEHUs, HAXOASIIMXCS BOIHM3U
00BEKTA.

12. Kakum oOpa3oM ompenensieTcssi pacu€THBIM CLIEHapuid W KOJIMYECTBA
rOPIOYMX  BEIECTB, IMOCTYMAIOIIUX B  OKpPYXKAlOIIee [MPOCTPAHCTBO  MpHU
BO3HMKHOBEHUH MOKAPOOINACHON CUTYAIIMK HA MPOU3BOJACTBEHHOM OOBEKTE.

13. Metroael MaremaTudyeckoro MozenupoBaHuss auHamukun OO®IL,  wux
O0COOEHHOCTH U 00JIaCTU MPAKTUYECKOTO UCTIOIb30BaAHUA.

14. Kakum oOpa3oM ompesensercss BEpOsSTHOCTb 3BaKyallMM W3 3[aHUsl MpU
pacuére MHIMBHUIYAJIBHOIO IOXKAPHOIO pHCKa. B 4éM 3akiroyaeTcss onpeznesieHHe
BpeMeHU OJIOKHPOBKH myTel sBakyammu ODII.

15. naTerpanbHblii METO/I ONTMCAHUS COCTOSIHUS Ta30BOM CpeJibl MPH MOXKape B
nomemeHnd. CpenHeoObeMHasi IUIOTHOCTh Ta30BOM Cpelbl M CPEeIHEOOBEMHBIE
naplyalbHbIE IVIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenneoObeMHasi BHYTPEHHSISI DHEPTUsT U CPeAHECOOBEMHOE JaBJICHHE
ra3o0BOU CPEbl B IOMEIIEHUHU.

17. CpennemaccoBasi U cpelHEOObEMHAs TEMIIEPATYPBI CPEbl B TOMEIICHUH.

18. MeTonivka ornpejesnenusi CpeIHe0ObEMHOTO JIaBJICHUs, CPEHEMACCOBON U
CpellHe0ObEMHON TeMITepaTyp Ha OCHOBE HHCTPYMEHTAIbHBIX U3MEPEHUH.

19. NnTerpanpbHOE ypaBHEHHE COCTOSIHHS Ta30BOM CpEbl B TOMELIEHUU.

20. IpiMo0oOpa3oBaHre MW TapameTpbl JbiMa, OOPa30BAHHOTO TBEPIBIMH
gactuamu. Koarymsius u ceiMMeHTalys 4YacTULl JbIMa.

21. OnTryeckoe KOJTUYECTBO JIbIMA U CpeHEOOBEMHAs ONITUYECKAs TUIOTHOCTh
abiMa. CBSI3b MEXKIY ONTHYECKON IUIOTHOCTBIO JIbIMA M JAJIBHOCTBIO BUAMMOCTH.
DKCHEepUMEHTAIBHBIE METO/Ibl U3MEPEHUSI ONTUYECKON MIIOTHOCTH JIbIMA.

22. laTerpanbHblii METOJ TEPMOJMHAMUYECKOrO aHaiu3a noxkapa. Cpena B
MOMEIICHUH KaK OTKPBITasi TEpPMOAMHAMUYECKAsI CUCTEMA.

23. BbIBOJ ypaBHEHHI MaTepuaIbHOro OanaHca cpelibl U €€ KOMIIOHEHTOB.
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24. BeiBoJl ypaBHEHUH OanaHca ONTHYECKOIO KOJIMYECTBA JbIMa U SHEPrUHU.
HavanpHbIe yCIOBUSA U yCIIOBUS ONHO3HAYHOCTH.

25. Knaccudukanus WHTETpAbHBIX MaTEeMaTHYECKUX MOJIETIeH Tokapa.
MatemaTuyeckas MocTaHOBKa 3a1a4uu 0 nporHosupoBanuu ODII Ha ocHOBe MONMHON
CUCTEMBI U] PepeHINAIBHBIX YPABHEHU HUHTETPAIbHOM MOJAENIN Moxapa. MeToabl
YUCJIEHHOTO PEUIEHU dTOU 3a1a4H.

26. IlpuBenenue  ypaBHEHHW, onuchBalomMx  auHamMuky O®II, k
oe3pazmepHomy Buy. [logo6ue u kputepuu mogo0us moKapoB.

27. Ilpuunnbl, 00ycClIaBIMBaIONINE IBUKEHHUE Ta3a U ra3000MEH MOMEIICHUS C
BHEIIIHEN Cpefoil yepe3 mpoeMbl MpH MNoxkape. PacnpeneneHue rHaIpOCTaTUYECKUX
NABJICHU 10 BEPTUKAJIU BHYTPHU U CHAPY>KU TTOMEIICHUSI.

28. [Inockocth paBubix naBinenuit (I1P1). 3aBucumocts pacnonoxenust [1P]
OT CpelHEOOBEMHBIX 3HAYEHUM [aBiIeHUS M IUIOTHOCTH Ta30BOM Cpelbl B
ITIOMEILECHNH.

29. Bo3MOKHBIE PSKUMBI Ta3000MeHa TTOMEIICHUS Yepe3 MPOEM.

30. ®opmysibl Iyl pacyeTra CKOPOCTH JBWXKEHHS YXOIAIIMX Ta30B U
ITOCTYNAIOIIETO BO3/lyXa B Pa3HBIX TOUKAX MPOEMA.

31. 3aBUCHUMOCTH MAacCCOBBIX PAaCXOJ0B YXOASAIIMX Ta30B W IOCTYHAOIIETO
BO3JyXa JJIsI BEPTUKAJIBHOIO MPSAMOYTOJIBHOTO NIpPOEMa MPHU PaA3JIMYHBIX pPEKAMax
ra3000MeHa OT F€OMETPUUYECKUX XapPaKTEPUCTHK 3TOTO MpoeMa U CPeIHEOOBEMHBIX
napamMeTpOB COCTOSIHUS Ta30BOM Cpefibl B MOMEUIEHUH (IUIOTHOCTU U JaBICHUS).

32.'a3000MeH yepe3 Kpyriible BepTHKaJIbHBIE MNpoeMbl. ['a3000MeH uepes
TOPU30HTAIBHBIE IPOEMBI.

33. @®opmyiibl AJisl pacueTa MacCOBBIX PAcXOJ0B ra3a 4yepe3 MPsSIMOYTOJbHbIN
IIPOEM C Y4ETOM BIIMSIHUSA BETPA.

34. BnussHHEe HEOIHOPOJHOCTH TEMIIEPAaTYpHOTO MOJs B IOMEUIEHUU Ha
pacnpeseneHue ruapoCTaTUYECKUX JTaBJICHUI BHYTPU MOMEIIECHHUS M HAa ra3000MeH
4yepes3 MPOEMBI.

35. PaguanmoHHO-KOHBEKTUBHBIM MpOLIECC TEIJIONEPEHOca B Tra3000pa3HOU
Cpezie IpH MOKape B IOMELICHUH.

36. TermooTnadya TOPU3OHTAIBHBIX CTEPKHEBBIX KOHCTPYKLMUN, OMBIBAEMBIX
IIJIJAMEHEM.

37. TennoBoe B3aMMOJCUCTBUE TIEPEKPHITUI C BOCXOSAIIUM IMIOTOKOM Ia30B OT
oyara rOpeHHsl.

38. TemnooTnaya BEpTUKAIBHBIX MOBEPXHOCTEN OTPaXIEHUN MTOMEILIEHHUS MPU
Pa3JIMYHBIX CTAAUSAX MOXKApa.

39. Ilpouecchl HarpeBaHHsl CTPOMTENBHBIX KOHCTPYKLUMHA IIpU MOXape H
MaTeMaTU4ecKoe oOmnucaHue dTux npoueccoB. ConpsskeHHas MaTeMaTH4ecKas
IIOCTAHOBKA 33J1a4M O HarpeBaHUU CTPOUTEIBHBIX KOHCTPYKIUI MPH MOXKape.

40. Omnupuueckue (OpMysbl AN pacyeTa CpPeAHUX  KOI(PPHUIMEHTOB
TEIUIOOTAAYN HA BEPTUKAIBHBIX U TOPU3OHTAIBHBIX ITOBEPXHOCTAX OTPAKIACHUN.

41. DOmnupuueckre GopMyIibl sl pacyeTa UHTErpajlbHOrO TEIJIOBOTO MOTOKA
B OIPAKJICHUSIX.

42. JIy4uCThbIil TEIJIOBOM MOTOK YEPE3 NPOEMBI.
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43. T'oproune BemiecTBAa M WX XapakTepUCTHUKUA. OCOOEHHOCTH TOPEHUS
TBEP/BIX, KHUJIKUX U ra3000pa3HbIX BEIIECTB.

44. CkopOoCTh BBITOpAHUS TOPIOUHNX MaTepuasioB. CKOPOCTh TEIJIOBBIICIICHUS B
1aMeHHo# 30He. Koo duimeHT nomHoTs TOpeHHUs.

45. T'oproyasi Harpy3ka B TIOMEIICHMM M €€ XapaKTepUCTUKHU. JIuHeiHas
CKOPOCTh PACHPOCTPAHEHMSI IJIAMEHU MO MOBEPXHOCTH roprouei Harpysku. Pacuer
TUIOLIAM MOXKapa Npy pa3iuvHbIX BUAAX MOKApPHOW HArpy3KH.

46. YenbHas MaccoBasi CKOPOCTb BBITOPAHHS TBEPABIX U KUAKUX TOPHOYUX
MartepuayioB. TernioBas MOIIHOCTh OYara rnoxapa B NOMEIIEHUH.

47. Bnusaue razooOMeHa Ha MpOIECC TOPEHUsS MaTepuajoB B MOMEUICHUU.
Pexxnmbl 1MOXkapoB B MOMEILIEHUH B 3aBUCUMOCTH OT KOJIMYECTBA IMOCTYHAIOLIETO
4yepe3 IPOeM BO3JyXa. 3aBUCUMOCTh MOIIHOCTH TEIUIOBBIACICHUS NPU I0XKape OT
KOHLIEHTPALU KACIOPOAA B IOMELIEHUU.

48. BausiHue mpoleccoB 00pa3oBaHUs CJOS 307kl U YIVIA Ha MAacCOBYIO
CKOPOCTb BBITOpPAHUS MTOKAPHON HArpy3KH.

49. CxopocTtu noTpeOiaeHuss KUCiIopoaa, 00pa3oBaHUsl TOKCHUHBIX MPOLYKTOB
TOPEHUS U ABIMOBBIJCIICHHUS.

50. Oco0eHHOCTh Ta3000MEHa NOMEIIECHUSI C OKpY’Karlled aTtMocepoil B
HayaJlbHOM  cTraguu  mnoxapa. Cucrema  gud@epeHUHanbHbIX  yYpaBHEHUU
MHTErpajJbHON MOJIETH MOXKapa C y4eTOM 3TOH 0COOEHHOCTH ra3000MeHa.

51. Cpenanee 3HaueHue Kod(D@PUIMEHTA TEIUIONOTEPh, XapaKTEPU3YIOLIETO
TEIUTIONOTIIONIEHUE OTPAXKICHUSIMHU.

52. Ananutrueckoe peuieHue 3a/laqyu 0 JUHAMUKE OMacHbIX (haKTOPOB MoKapa
IIPM KPYTOBOM M JIMHEMHOM DPACHPOCTPAHEHHMM IIJIAMEHHU IO MOBEPXHOCTU TBEPIOH
rOprOYEH HArpy3KH, a TAKXKE IIPU TOPEHUU KUJIKOCTEN.

53. @opMybl JUIsl pacueTa CpeAHero 3HaueHUs Ko3(pQUIMeHTa TeronoTephb
P  ONpPENEICHUM KPUTHYECKHX CpPEIHEOOBEMHBIX 3HAUYEHHH TEeMIEepaTyphl,
KOHIICHTpAIUi TOKCUYECKUX Ta30B, ACPHUIMTA KUCIOPOJa U ONTUYECKON TUIOTHOCTH
IbIMA.

54. B3auMoOCBSI3b MEXAY KPUTHUYECKHMMH CpPEIHEOOBEMHBIMH 3HAYEHUSIMU
OMACHBIX (PAKTOPOB MOXKApa C MPEAEIbHO JAOMYCTUMBIMU HMX 3HAYEHUSIMU B 30HE
npeObIBaHUS JIIOCH.

55. @opMmynbl Ju1sl pacdyeTta KPUTHUYECKOM MPOJOJLKUTEIIBHOCTH TOXkKapa Mo
YCIOBHUIO  JOCTHJKEHMSI KaKIbIM  OMacHbIM  (aKTOPOM  CBOETr0  MPEeaeiabHO
JIOMyCTUMOTO 3HaY€HUs B pabouelt 30He.

56. BiusHue pa3mMepoB MPOEMOB Ha JIMHAMUKY OINACHBIX (PaKTOPOB IOXKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTbh KPUTUYECKOW MPOAOJIKUTEIBHOCTH MOXKapa OT
KpUTEpHUS TPOEMHOCTH.

57. O60o6mennsie auddepeHuanbabie  ypaBHeHUs Toxkapa. I[lomobue wu
MO/IEJIMPOBAaHUE HAYAJILHOM CTaIUU MOXKapa.

58. Moaudukanus 0a30BOM MaTEMaTHYECKON MOJEIM [Js ydeTa BIUSHUSA
00BEMHOT0 Ta30BOro TyleHus. JlononHUTeIbHOE YpaBHEHHE OanaHca.

59. BausgHue KOHIIEHTpPAallMM OTHETYIIAIIETO BEIIECTBA Ha  CKOPOCTh
BBITOpaHUsl.
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60. Monudukanus 06a30BOM MaTeMaTHYeCKOW MOJENH JUIsl ydeTa TYIIeHUs
pacnbUICHHON BOJOU. J(OMOMHUTENBHAS CUCTEMA YPABHEHUM M HAYAJIBHBIX YCIOBUU
JUISL ONHUCAHUS WCHApPEHUs Kamellb, OXJAXKJICHUS KOHCTPYKIUMHA U CKOPOCTH
BBITOPAHMS MaTepuana. AJIrOpUTM YMCIEHHON Peannu3aiuu MOACIIH.

61. OcobeHHOCTH pacnpeneneHus JJOKaIbHbIX MapaMeTPOB COCTOSHUSA Ia30BOU
Cpebl BHYTPU MOMENICHHS B HAUAJIbHOM CTA/IMU T0Xapa U MPH JIOKATBHBIX MTOXKapax.

62. Paznenenue npocTpaHcTBa BHYTPH MOXKapa Ha 30HbI. XapaKTEpHbBIE 30HBI B
HayaJbHOM CTauU MOXkKapa. BO3ayXa.

63. OnpeneneHre MOTOKOB MAacChl M SHEPTMM M3 KOHBEKTUBHOW KOJIOHKH B
MIPUTIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPHH CBOOOJHOU TYpOYJICHTHOM KOHBEKTHBHOM
CTPYH.

64. TernooOMeH MPUTIOTOIOYHON 30HBI C OTPAKICHUSIMU.

65. Jluddepennuanbabie YpaBHEHUS MaTEpHAIBHOTO OajaHca ra3oBOM cpeibl
U €€ KOMIIOHEHTOB, OajlaHca ONTHYECKOTO KOJWYECTBA JIbIMa W SHEPruu AJis
MIPUTIOTOJIOYHOM 30HBI TIPH OTCYTCTBUU T'a3000MeHa C BHENTHEH aTMOoc(epoi.

66. luddepennmanbuple  ypaBHEHHS ~ JBIDKCHUS — HIDKHEH — TpaHMIIBI
MPUTIOTOJIOYHOM 30HbI. HauanbHbIE yCIOBHS.

67. MatemaTuueckass NOCTAaHOBKAa 3aJauyd O JMHAMUKE OMNACHBIX (PaKTOpOB
rokapa B IPUIIOTOJIOYHOM 30HE M €€ aHAJIUTUYECKOE PEIICHUE NMPHU MOCTOSHHBIX
3HAYEHUAX PA3MEPOB U TEIUIOBOM MOLIHOCTH O4ara rOpeHusl.

68. MaTemaTuueckass MOCTaHOBKA 3aJlayd MpHU ra3000MeHE MPUIIOTOJIOYHOIO
CJIOSI C BHELIHEW CPENO M U3MEHSIOIIMMCS CO BpDEMEHEM 04arom Imoxkapa.

69. bazoBass cucrema auddepeHIMANbHBIX  ypaBHEHUH B  YaCTHBIX
MPOU3BOAHBIX JUIsl OMHUCaHUS TYypOYJIEHTHOTO HECTAIlMOHAPHOTO JBIDKCHHUS U
IIPOLIECCOB TEIUIO- M MAacCOIEPeHOCa B MHOTOKOMIIOHEHTHOM TIa30BOM CMECH C
YYETOM XUMUYECKHX PEAaKUi U 00pa30BaHUsI IIMOBOTO a3pO30JIs.

70. MaTemaTudeckass MoJzelb O00pa3oBaHHs, KOaryJsaud ¢ TEepeHoca
JBIMOBOTO a3pO30JIsl.

71. PannanimoHHBIM  TEIUIONIEPEHOC B HENPO3PA4YHOW cpene. Y paBHEHUE
IIEPEHOCA TEIJIOBOTO M3JIy4YEHUS, METObl PEUIECHUs 3aJa4d O IEPEHOCE TEIUIOBOTO
W3JIy4YEHUS.

72. Knaccuduxanus nuddepeHnranbHbIX MOJIeIeH moxapa.

6.2. lllkana ouneHMBaHHMSA Pe3yJabTATOB NMPOMEKYTOYHOH ATTECTALMH H
KPUTEPHH BHICTABJICHHSA OLICHOK

Cucrema OLICHUBAHU BKIOYACT:

®dopma [Tokazarenu
Kpurepuu BbICTaBIEHUS OLICHOK [Ixana oueHnBaHUA
KOHTPOJIA OLICHUBAHUs
3auer ¢ IIPaBWJIBHOCTh | JaH IPaBWIbHBIN, IOJIHBIM OTBET Ha OTJIIMYHO
OLICHKOH U II0JIHOTA IIOCTaBJICHHBIM  BONIPOC, IIOKa3aHa
OTBETa COBOKYITHOCTb OCO3HaHHBIX 3HAHUU
[0  JUACLMIUIMHE,  JO0Ka3aTeJIbHO
PacKpbITBl  OCHOBHBIE  ITOJIOXKCHHS
BOIPOCOB; MOTYT OBITh JIOMYIIEHBI
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HEJI0YETHI, WCIIpaBJICHHBIC
CaMOCTOSTEIILHO B MTPOIIECCE OTBETA.
JdaH HpaBI/IJIbHI:II\/JI, HECOOCTATOYHO XOpOHlO
MOJHBEIM OTBET Ha IIOCTAaBIICHHBIN
BOHpOC, IIOKA3aHO YMCHI/IG BBIACIUTH
CYIIECTBEHHBIC W HECYIIECTBCHHBIC
HpI/I3HaKI/I, HpI/I‘{I/IHHO-CJICI[CTBCHHBIe
CBS3UM; MOTYT OBITh  JOIYIICHBI
HEOO0YCTHI, I/ICHpaBJIeHHI:Ie C
MTOMOIIIBIO TIPETIOIaBaATEIIsI.

JaH HEAOCTAaTOYHO HpaBHHBHBIﬁ nu YZ[OBJICTBOpI/ITCJIbHO
MTOJTHBIN OTBET; JIOTHKA n
IOCJIEJOBATEIILHOCTh HA3JI0KEHHUS
HMEIOT  HAapylIIeHWs; B  OTBETE
OTCYTCTBYIOT BBIBOJbI.

OTBET TpeACTaBISIeT co0Ol | HEyIIOBJICTBOPUTEIIHH
pa3po3HEHHbIE 3HAHUS c 0
CYIICCTBEHHBIMH  OIIMOKAMH IO

BOTIPOCY; PUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTUIHOCTh

U3JIOKEHUS;  JOIOJIHUTENbHBIE U
YTOYHSIOIIME BOIPOCH! HE MIPUBOJAT K
KOPpPEKLIMK OTBETA HA BOMNPOC.

7. PecypcHoe obecnieueHne QM CIUATIIAHBI

7.1. JInueH3uOHHOE M CBOOOJIHO pacnpocTpaHsieMoe NPOrpaMMHoOe
odecreueHue

[lepeueHb TUIEH3MOHHOTO W CBOOOJHO PACHpPOCTPAHSEMOTO MPOTPAMMHOIO
oOecriedeHus1, B TOM YHCIIe OTEYECTBEHHOTO TPOM3BOICTBA!

- Microsoft Windows 7 Professional — CucremHoe mnporpaMMHOE
oOecrnieuenue. OnepanuonHas cucrema. [Kommepueckas (Volume Licensing)]; I[10-
72B-264;

- Microsoft Windows 8 Professional — CucremHoe nporpamMmHoe
obecrnieuenue. OnepanmonHas cucrema. [Kommepueckas (Volume Licensing)]; I10-
842-573;

- Microsoft Windows Professional, Russian — CucTteMHOe mIporpaMMHOE
obecrieuenue. OmneparnmonHas cucrema. [Kommepueckas (Volume Licensing)]; T1O-
BES8-834;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker oducHbix npuwioxenuit [Kommepueckas (Volume
Licensing)]; [10-D86-664;

- Adobe Acrobat Reader DC — Ilpunoxenue s CO3AaHUS U MPOCMOTpa
ANEeKTPOHHBIX myosukanuil B popmare PDF [becrinartnas]; 110-F63-948;

- 7-Zip — ®aiinoseiit apxuBarop [becrnartnas]; 110-F33-948;

- Apache OpenOffice — Ilaker oducuHbix npunoxenuit [Otkpseitas]; I1O-
EB7-115;
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- Google Chrome — bpay3zep [Otkpsrtas]; [10-F2C-926;
- LibreOffice — ITaket oducHbix mpunoxenuit [Otkpsitas]; [10-CBB-979;

- Ampr OOpazoBanme 8 — CHCTEMHOE MPOrpaMMHOE OOECIICUCHHE.
Onepanuonnas cucteMa. [Otkpsitas]; [10-534-102.
- Fenix2+ — OuneHka pHCKOB TOXKapHOW 0€30MaCHOCTH B 3JaHMSIX

COOPYKEHUSAX U CTPOCHUSX PpA3JIMYHBIX KJIACCOB (DYHKIMOHAIBLHON TMOXKapHOU
onacHoctu coriacHo IIpunoxenus k npukazy MUC Poccun ot 30.06.09 r. Ne 382
[Kommepueckas (OEM)]; T10-38C-720

7.2. IlIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE
CHCTEMbI

- HWudopmarnmonnas cucrema «EaumHoe OKHO nOCTyma K 0Opa3oBaTeIbHBIM
pecypcam» [DnekTpoHHBIM pecypc]. — Pexum pgoctyma: http://window.edu.ru/,
JOCTYT TOJIBLKO MOCJIE CAMOCTOSITEIIBHON PETUCTpAIuU

- Hayunasa nsnextponnas OubOnunoreka «eLIBRARY.RU» [DnekTpoHHbIN
pecypc]. — Pexum pocryma: https://www.elibrary.ru/, goctyn TOJIBKO TOCIHE
CaMOCTOSITEJIbHOM PETUCTPALIMU

- CmopaBouynas mpaBoBas cuctema «Koncymprantllmoc:  CryneHT»
[DnexTponHbIit pecypc]. — Pexum goctyma: http://student.consultant.ru/, cBoGoAHBIIM
TOCTYT

- Hudopmarnmonno-npaBoBoi mopran «l'apant» [DIeKTpOHHBIA pecypc]. —
Pexxum nocryna: http://www.garant.ru/, cBOOOIHBIN JOCTYII

- DJeKTpoHHas oubnuoTexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIN JOCTYII);

- DIIEKTPOHHO-OMOIMOTEUHAS cucTema «93BC IPR BOOKS»
http://www.iprbookshop.ru (aBTopn3oBaHHbBIN JOCTYTI).

7.3. JIuteparypa

OcHoBHas JuTEparypa:

1. IIporHo3upoBaHue onacHbIX (akTOpoB Mokapa: YueOHoe mocodue / FO.JI.
MotopeiruH, B.A. JloBuukoB, ®.A. JlementheB, FO.H. benbmmna. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3ebS1f

2. AHanu3 HapylleHWi HOPMATUBHBIX TpPeOOBaHHMI B 0OJACTH TOXKapHOM
0€30MacHOCTH, MPOTHO3MPOBAHWE M IKCIEPTHOE HCCIEOBAHUE HX TIOCIEICTBHI:
yuebHoe mocooue / H.B. Ilerpora, }O./[. Motopsirun, A.O. AntonoB u ap. — CII6.:
Cankrt-IlerepOyprckuii yausepcurer I'TIC MYC Poccuu, 2017. — 158 c. Pexum
nocryma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonmosiHUTEBHAS JIMTEpaTypa:
1. IlporHo3upoBaHue oOmnacHbIX (HaKTOPOB TMOXKapa : Kypc JICKUIuUd /
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http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f

cocraBurenu C. A. CazonoBa. — BopoHex : BopoHexckuil rocynapCTBEHHbIM
apXUTEKTypHO-cTpouTenbHbll yHUBepcurer, ObC ACB, 2015. — 100 c¢. — ISBN
2227-8397. — TekcT : »neKTpoHHBINA // DneKTpoHHO-OMOImoTeyHass cucrtema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

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

3. IIporno3upoBanue onacHbeiXx (akrtopoB mnoxkapa / Moropeirua HO./.,
Jlopuuko B.A., IlapunoBa IO.I'. // JlaGopatopusiti mnpaktukym CII6.: CII6
YHuBepcuteT I'TIC MUC Poccuun, 2008. http://elib.igps.ru/?
4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377dddal

7.4. MaTepuajJibHO-TeXHUYECKOe o0ecneyeHmne

Jna npoBeaeHus W oOeCHEUEHUs 3aHATHH HCHONB3YIOTCS TOMEIICHHUS,
KOTOpbIE TPEACTABIAIOT COO0M y4yeOHbIE ayAUTOPUU I MPOBEAEHUS Y4EOHBIX
3aHSATUN,  MPEIyCMOTPEHHBIX  TIporpamMmoi  OakajaBpuara, OCHAIIICHHBIE
000pyJJOBaHUEM M TEXHUYECKMMH CpPEACTBAMH OOYUYEHHUS: aBTOMATHU3HPOBAHHOE
pabouee MecTO MpenojaBaTeis, MapKepHas A0CKa, MYJIbTUMEAUUHBIA MHPOEKTOP,
JOKYMEHT-Kamepa, ocaJouHble MECTa 00yUJaroIInXCs.

[Tomemenuss 11  caMOCTOATENBHOW pPabOThI  OOy4YarOIIMXCS OCHAILEHBI
KOMITBIOTEPHONW TEXHHUKOM C BO3MOXKHOCTBIO INOAKIIOYEHHs K cetn «HTepHeT»
o0ecrieueHueM JIOCTyIa K 3JIEKTPOHHOW MH(POpPMAIMOHHO-00pa30BaTeIbHOM Ccpene
YHUBEPCUTETA.

ABTOPBI: KaHAUAAT TEXHUUYECKUX HAYK, TOUEHT JleMenTheB D.A.
JOKTOp TEXHUYECKHUX Hayk, mpodeccop Mortopsirun 0. /1.
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