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1. leau u 3212494 JUCIUTLTHHBI

e ocBOeHMST TUCHHUIIHHBI:

dbopMupoBaHHe 3HAHWK ¥ HABBIKOB 110 IPOTHO3UPOBAHUIO KPUTHYECKUX
CUTYyaIlHid, KOTOPbIE MOTYT BOHUKHYTh B XOJI€ Pa3BHUTHS T0Xapa M HCIOJIb30BAHHE
3TON MH(pOpMaIuu sl TPOYUIAKTUKY MTOKAPOB, 0OecreueHns: 6€30MacHOCTH JIOeH
¥ JUYHOW O€30MacHOCTH TpPH TYIICHWW I0XKApOB, aHAJIW3e MPUYUH U YCIOBUMA
BO3HHKHOBEHUS M Pa3BUTHS ITOXKAPOB.

Ilepeyenb komMneTeH Ui, GOpMHUPYEMBbIX B NPoOLeCCe M3YYeHUS TUCIUTIIUHbI

Komnerenuun

Conep:xanue

IIK-2

CnocoOHOCTh OPraHU30BBIBATH JEATEIBHOCTh IO 00ECIICUCHUIO
IIPOTUBOIIOKAPHOTO PEXKMMA HA MPEAIPHUATHIX U B OpraHU3aIusax

I1K-6

CrnocoOHOCTh  NPUMEHSTh  JICUCTBYIOIIME  pacyeTHblE U
AKCIIEPUMEHTANIbHbIE METOJUKH, MPOBOJUTH aHAIU3 MOXKAPHOU
OMacHOCTH M OOOCHOBAaHHO BBIOMpAaTh HM3BECTHBIE YCTPOICTBA,
CUCTEMbI U METOJIbI 3aIlUTHI YEJIOBEKA U OKPY’KAIOIIEH Cpebl OT
HEraTUBHBIX BO3JIEHCTBUM onacHbIX pakTopoB noxkapa u YC

HK-7

CnocoOeH IPOTHO3UPOBATh Pa3Mephl 30H BO3JICHCTBUS ONMACHBIX
(aKTOpPOB IPH aBapHsIX W IOXKAapax B IMOMEMICHUSX, 3JaHUSIX H
COOPYKEHHUSX, OTKPBITHIX TEXHOJOTHYECKUX YCTAHOBKAX

IIK-10

CrocoOHOCTh MPUHUMATHh Y4YaCTHE B MHXKEHEPHBIX pa3pabOTKax
CPEIHETO YPOBHsI CJIO)KHOCTH B COCTAaBE KOJUIEKTHBA

3agauy AMCHUILINHDBI:

e dopmupoBaHHE TMEPBOHAYAIBHBIX OCHOB 3HAHUH O COBPEMEHHBIX
MOJIX0/IaX K MPOTHO3UPOBAHMIO OMACHBIX (DAKTOPOB TOXapa MpU PEHICHUH 33]a4
obecrieueHuns MokapHOH O€30MacHOCTH,

o dopMupoBaHHE YMEHHH CHCTEMATH3WPOBATh U aHAJIM3UPOBATH JAHHBIC 11O
MOKapy M M3BJICKaTh W3 HUX HH(OpMAIHIO, HEOOXOIUMYIO JIJISl PEIICHHS BOIIPOCOB,
BO3HUKAOIIUX IPU PACCIICIOBAHUH ITOXKapa,

e (OpMHpOBAaHHME HAYaJIbHBIX HABBIKOB IPUMEHEHUS COBPEMEHHBIX
NPOTPAaMMHBIX MPOAYKTOB B pEIICHUM 3a7ad MPOTHO3UPOBAHMS OINACHBIX
(akTOpOB MoOXKapa.




2. [lepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHU s TMCUMILINHBI,
COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3y/JIbTaTaMM 0CBOECHHS 00pa30BaTeIbLHOM
NporpamMmbl

NHaukaTopbl J0CTHKEHUS] KOMIIEeTeHITHH

IInanupyemsle pe3yJbTaThl 00y4eHHS 110
AUCHMILIMHE

Tun 3axa4 npoecCHOHAILHOM 1eATEJIbHOCTH: OPraHU3alMOHHO-YIIPABJICHYECKUI

I1K-2.1 3naer ®enepanbHoe
3akoHozarenbeTBO Poccuiickoit denepanuun
0 TOYKapHOU 0€30MacCHOCTH, TEXHUYECCKUH
perJamMeHT o TpeOOBAHMSIX TOKAPHOU
0€30MacHOCTH, MTpaBUIa MPOTUBOIOKAPHOTO
pexuma B Poccuniickoii Denepaunu

3HaeT HOPMaTUBHBIE JOKYMEHTBI, ONPEeIoIIre
nokapHble pucku. Kakue BeTWYMHBI BXOAT B
dbopMyiy ornpenenaeH s pacu€THOM BeTMYMHBI
WHAUBUIYATBHOTO TIOKapHOTO prcka. OCHOBHBIE
TpeOOBaHUS K ONpeAeSICHUIO OKapHON OMaCHOCTH
IPOU3BOJICTBEHHBIX OOHEKTOB.

[1K-2.2 YMmeeT npuMeHSITh HOPMaTUBHBIE
IIpaBOBBIE AKTHI IPU OpPraHU3alUuU
NEeSITEIbHOCTH 110 00eCTIeYeHUIO
MPOTUBOIIOXKAPHOTO PEXUMA Ha
IPEINPUITHIX U B OPraHU3aLHIX

YMmeer npuMeHSITh HOPMATHBHEIC ITPABOBBIC aKThI
[IpY IPOrHO3UPOBAHUU PA3BUTHE OMACHBIX
(bakTOpoB mokapa

[IK-2.3 Bnageet HaBbIKaMu OpraHU3aIlu U
MJIAaHUPOBAHUS TTOKAPHO-TIPODUITAKTHIECKOM
paboThl Ha 00BEKTE, KOHTPOJIS BHITIOTHCHHUS
3aIIaHUPOBAHHBIX MMPOTHBOTIOKAPHBIX
MEPONPUATHN

Brnaseer HaBbIKaMH OIICHKH Pa3BUTHSI OIMTACHBIX
(baxTOpOB MOXkKapa ¢ MOMOIIBI0 COBPEMEHHBIX
IPOTPaMMHBIX MPOTYKTOB

Tun 3axa4 npoecCHOHAIBLHOM AeATEJIbHOCTH: JKCIIEPTHBIN, HAA30PHbINA H HHCIIEKIIMOHHO-

ayAMTOPCKUI

[IK-6.1 3HaTh nelcCTByIOLIME pacyeTHbIE U
9KCIIEPUMEHTAILHBIE METOIUKU

3HAeT COBPEMEHHBIE TPOIrPAMMHBIE ITPOTYKTHI,
pean3yoIre HHTETPAIbBHY0 MAaTEMATHYECKY IO
MOJEJIb I10XKapa.

3HaeT NPUKIAJIHbIE IPOrPAMMBI HA OCHOBE 30HHBIX
MOJEIIEH IoXkKapa

3HaeT NPUKIAIHbIE IPOrPaMMBbI Ha OCHOBE
IIOJIEBBIX MOJIEIIEH I10KApa.

[IK-6.2 YMeTh npUMEHATHh METOJbl aHAIU3a
MOXKapHOW  OMACHOCTH  TEXHOJOIMYECKHX
OpoIeccoB U pa3paboTKu  Mep  HX
IPOTUBOIOKAPHOU 3aLIUThI npu
IPOEKTUPOBAHUU u IKCIUTyaTaluu
IIPOM3BOJICTBEHHBIX 0OBEKTOB

YMeeT npoBOAUTH OLIEHKY MOKApPHOTO PUCKA C
MOMOIIbIO COBPEMEHHBIX MPOTPaMMHBIX
MPOJIYKTOB.

YMeeT npoBOAUTH pacyeT IBAKYallMOHHOU
COCTaBJISIIOLIEH pacueTra MoXapHOTro pUCKa.

IIK-6.3 Bmagerp  MeTOmaMHM  aHajM3a
M0’KapOB3PHIBOOTIACHOCTH TEXHOJIOTHI
MIPOU3BOJICTB M Pa3pabOTKU MEPONPHITHIA U
TEXHUYECKUX PEIIEHUH TI0 HCKIIFOYCHHIO
YCJIOBHM BO3HUKHOBEHUS U PACIPOCTPAHEHUS
M0’KapOB Ha TPOMBITIUICHHBIX 00BEKTAX

Bnaneer HaBBIKOM MOAEIMPOBAHUS
pacnpocTpaHeHul ornacHbIX (GaKTOPOB MOKapa Ha
00BEKTE C ITOMOIIBIO COBPEMEHHBIX MTPOTPAMMHBIX
MIPOJTIYKTOB

[IK-7.1 3HaTh METOIMKH pacuéra pa3MepoB
B3pPBIBOONACHBIX 30H BO3JIEHCTBUSI OINACHBIX
dakTopoB TpH aBapusX H TMOXKApax B
MOMEIIEHUSAX, 3IaHUSIX M COOPYKECHHUSIX,
OTKPBITHIX TEXHOJIOTHYECKUX YCTAHOBKAX

3HaeT OCHOBHBIE CIIOCOOBI TPOTHO3UPOBAHUS
JTMHAMHKH PA3BUTH OITACHBIX (haKTOPOB MOXkKapa B
NOMEIICHUSX, 3JaHUAX, COOPY)KEHUSX, Ha
TEXHOJIOTUYECKUX YCTAHOBKAX U OTKPHITOM
IPOCTPAHCTBE.




[1K-7.2 YMeTh pacCUuThIBATH pa3Mepbl YMeeT nporHo3upoBaTh pa3BUTHE OMACHBIX
B3PBIBOOMIACHBIX 30H BO3JIEHCTBUS OMACHBIX | (haKTOPOB TMOXKapa

(bakTOpoB IpU aBapHsIX U MOXKapax B
MOMCIICHUAX, 3JaHUAX U COOPYIKCHUAX,
OTKPBITHIX TEXHOJOTHYECKUX YCTAHOBKAX

I1K-7.3 Bnagets HaBREIKAMU Brnaneet HaBBIKOM MOJIEIMPOBAHUS
MPOTHO3UPOBAHUS PA3BUTHS OMACHBIX pacnpocTpaHeHU# OMmacHbIX (AaKTOPOB MOKapa Ha
(GhakTOpOB IIPH aBapHsIX M MOXKapax B 00BEKTE C IIOMOIIBI0 COBPEMEHHBIX MMPOTPAMMHBIX
MIOMEIIEHUAX, 3HAHUSIX U COOPYKEHUIX, IPOLYKTOB

OTKPBIThIX TCXHOJOTMYCCKHX YCTAHOBKAX

IIK-10.1 3naTh MeTOABl HMHXKEHEPHBIX | 3HAET MOPSIOK pa3pabOTKU TOMOIOTHH 0OBEKTa
pacueToB CPEAHErO YPOBHS CI0KHOCTH JUIsl OLIEHKHU TI0XKAapHOTO PUCKA C TOMOIIIBIO
IPUKIAIHBIX IPOrPaMM Ha OCHOBE IOJIEBBIX
MOJIEJIEH TToXkapa.

[IK-10.2 VYMeTb BBINONHAT, WHXCHEPHBIC | YMEET CO3/1aBaTh TOMOJIOTHHA OOBEKTOB IS
pacyeThl CPEAHETO YPOBHSI CIIOKHOCTH OIICHKH MOXAPHOTO PHCKA C IIOMOIIBIO
MPUKJIAHBIX TPOTpaMM Ha OCHOBE IMOJIEBBIX
MOJIEJIEH TToXkapa.

[IK-10.3 Buanetr HaBblkamMu paboTaTh B | Brageer HaBBIKOM CO3[aHUS TOMOJIOTHHA OOBEKTa
KOJUICKTUBE TIPH COBMECTHOM PEIICHUH | IS OLIEHKH MOKapHOTO PUCKA C TIOMOIIBIO
WHXXEHEPHBIX 3a/1a4 CPEJIHETO YPOBHS MPUKJIAHBIX TPOTPaMM Ha OCHOBE IOJIEBBIX
MOJIEJIEH TToXkKapa U pacyeT 3BaKyal[MOHHON
COCTAaBJISIIOLIEH pacuera MoKapHOTro PUCKA.

3. MecTO TUCHMITIMHBI B CTPYKTYPe OCHOBHOI NMPogecCHOHAIBLHOMI
o0pa3oBaTeibHON MPOrpaMMbI

JlucuuruiiHa  OTHOCUTCS K 4YacTH, (opMupyemMol  ydacTHHKAMU
o0Opa3oBaTeNbHbIX OTHOIICHUH OCHOBHOHN Npo¢ecCHOHaIbHOW 00pa3oBaTENbHOMN
nporpaMMbl OakanaBpuata o HampasieHuto noarotosku 20.03.01 Texnochepnas
oe3omacHoCcTh, Tpodmib «be30macHOCTh TEXHOJIOTHYECKHX TMPOIECCOB U
IPOM3BOJICTBY.

4. CTpyKTypa 1 conepxkanue 1ucuMIIMHbI «IIporuo3upoBanue onacHbIX
(axkrToposB nmoxkapa»

OO6m1ast TPy 10€MKOCTh JUCIUIUIMHBI COCTABIISACT 4 3a4eTHBIC eMHUIIBI 144 vaca.




4.1 PacnipeeieHne TPyA0€eMKOCTH IMCIUIIMHBI IO BUIaM padoT

1o KypcaM 1 popmam 00y4eHus

JJIs1 32049HOM opMBI 00yUeHUs

TpynoemMKocTb
. no
Bup yueOHoI paboThI se. e, e

3 4
OOmiass TPyAOEMKOCTh JUCIUIUIMHBI IO 4 144 36 108
y4eOHOMY TUTaHY
KonTaktHas paborta, B TOM 4yHcIe: 16 4 12
AyIUTOpPHBIE 3aHATHS 16 4 12
Jlexuuu (JI) 6 2 4
[Tpaktrueckue 3austus (113) 10 2 8
CamocrositeabHas padora (CPC) 128 32 96
3ayer ¢ OLEHKOI + +

4.2. TemaTu4ecKuil IJIaH, CTPYKTYPHMPOBAHHBI N0 TeMaM (pa3aeiaM) ¢
yKa3aHHeM OTBEJAECHHOI0 HA HUX KOJIMYECTBA aKaJeMHYEeCKUX YaCOB M BUI0OB

yueOHBIX 3aHATHIL.

AJI51 3204HOM opMBbI 00yUeHHA
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1. |OcHoBHBIC TTOTOXKEHUS B TOHATUA | 20 2 2 16
MOXAapHBIX PHUCKOB, a TaKXe
METOJIOB MIPOTHO3UPOBAHUS
omacHeIX  (paKTOPOB  MOXKapa
(O®@II).
2. |OcHOBHBIE NOHATHUS U ypaBHEHuUs| 16 16
WHTETPAIBHOM  MaTeMaTU4YECKOU
MO/IEJIM TT0XKAPA B IIOMEILICHUH.
Hroro 3 kypce 36 2 2 32




KoandecTBO 4acoB 1o
BHIAM 3aHATHH

wn HauMeHnoBaHuUe pa3iesioB U TeM

Bcero 1yacos
KonTpousb
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3. |T'a3000MmeH OMEIIEHUN u| 20
TerIopU3NIECKre byHKIIH,
HEOOXOMMBIE JUIsI 3aMKHYTOTO
OTMCAHMUS MOXKAapa.

4. |MareMaTuueckas OCTaHOBKaA 12 2 10
3anauu o nuHamuke ODII B
HA4YaJIbHOW CTaJIUM MOXKapa.

5. |lIporno3upoBanue O®PII npu| 20 20
TyLLIEHUH noxkapa C
MCIIOJIb30BAHUEM HHTETPAIBHOIO
METOJA.

6. |OcHoOBHBIC TIOJIOKEHHsA 30HHOro| 20 20
MOJEIMPOBAHUS MO>KapoB.
UucnenHas peanu3anusi 30HHOU
MOJIEIH.

7. |OcHoBel  muddepennmanpHoro| 36 2 8/4%* 26
(moseBoro) MeToaa
MPOTHO3UPOBAHUS O®II.
HucnenHas peanusanus IOJEBOU
MOJIEJIH.

3a4er ¢ OLEeHKOM + +

HTroro 144 6 10 + 128

4.3 Conep:xxanme TMCHUIIMHBI JJI 00y4AIOIIUXCH:
3204HO popMBbI 00yUeHH s

Tema 1. OcHOBHBIE M0/10KEHUs M NMOHATHS MOKAPHBIX PHCKOB, a TaKXKe
METO/I0B IIPOrHO3UMPOBAHUSA ONMACHBIX (akTOpoB no:xkapa (ODII).

Jleknust.  Dusnyeckue  BeNMUMHBL,  Xapakrtepusyromme ~— O®II B
KOJIMYEeCTBEHHOM OTHoueHuu. IIpenensHo nonmyctumsie 3HadeHus O®IL. Lemu wu
3alauyd  onpenesieHus (pacuyé€ra) pa3jaUYHBIX BHJIOB TOKapHBIX PHUCKOB JUIA
pa3nnuHBIX 00BEKTOB. X KpUTHUECKNE HOPMATUBHBIE 3HAYCHHUSL.

IIpakTHyeckoe 3ansitue. OnpeaeneHne (XapakTEPUCTHKA) Pa3IMYHBIX BUIOB
NOKAPHBIX PUCKOB. HopMaTHBHBIE JOKYMEHTBI, ONPEAECISAIOMINE MMOKAPHBIE PUCKHU.
Kakue BenumuumHbl BXOIAT B (OpMYIy OIpeneiaeHHUs pacuy€éTHOW BEIUYUHBI




WHIUBUYyAIIBHOTO TMOXKapHOro pucka. OCHOBHbIE TpeOOBaHMS K OIPEACIICHUIO
MOKAPHOM OMACHOCTU MPOU3BOJACTBEHHBIX OOBEKTOB.

CamocrosiTesibHas padoTa:

HopMatuBHO-IpaBOBOE peryjiaupoBaHHe B OOJacTU OLEHKU MOKapHOU
OMMACHOCTH PA3INYHBIX 00BEKTOB. OCOOEHHOCTU OMpPEEICHUS OXKAPHBIX PUCKOB Ha
HETUTIOBBIX 00BekTax. COBPEMEHHOE TOJIOKEHHE METOJUK IO OIEHKH IMOKApHBIX
PUCKOB Ha OOBEKTaxX pa3IuyHOro HaszHadeHus. [lokapHbelii puck — Mepa
BO3MOYKHOCTH pPealu3alii MOKAPHOU OMACHOCTU M €€ IMOCIEICTBUN JUIA JIFOAEU U
MaTepUAJIbHBIX IEHHOCTEM.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononuutensHas [1-3].

Tema 2. QOcHOBHbIe TIOHATHSI M  YPaBHEGHUS  MHTErpPajbHOM
MaTeMaTH4YeCKOi MO/IeJIM M0Kapa B IOMeIlleHUN.

CamocrosiTesibHas padoTa:

HNcxognple MONOXKEHUS W OCHOBHBIE TIOHSTUS HWHTETPAIbHOIO METOJa
TEPMOJIMHAMHYECKOTO aHanu3a Tokapa. CBoiicTBa ra3000pa3HO Cpenbl B
MIOMEIICHUA TpHU TMoxape. MHTerpanbHblii METOJ ONHMCAaHUS COCTOSAHUS Ta30BOU
cpempl TpU TIOKape B mMoMemeHud. J[piMooOpa3oBaHWE U MapaMeTphl JbIMa,
00pa3oBaHHOTO TBEpABIMH dYacTHIaMu. CBS3b MEXKIYy ONTHYECKON IIOTHOCTHIO
JbIMa U JalbHOCTBIO BUAUMOCTH.

Huddepenunanbuble ypaBHEHUSI HMHTETPaIbHOM MaTeMaTUYeCKOW MOJIeNu
Mo’Kapa, OIHKCHIBAIOIINE JAUHAMUKY OMAacHbIX (akTopoB mokapa. HaudanbHble
YCJIOBHSI M yCIIOBUS OJfHO3HayHOCTH. Knaccudukanus M CyIIHOCTh MHTETPabHBIX
MaTeMaTHYECKUX MOJeNIe Tmoxapa. MaremaTudeckass ITOCTaHOBKA 3aJayud O
nporHo3upoBaHun O®Il Ha ocHOBe TOJHOM cHUCTEMBI JUdPepeHIraTbHBIX
YPaBHEHUN UHTErPAIBHON MOJIEIIN MTOXKapa.

CoBpeMeHHbIE MPOrpaMMHBIE MOPOJAYKTHI, PEATU3YIOUIME HHTErPAIbHYIO
MaTeMaTHYECKYI0 MOJENb IMoXapa. OJKCIEPUMEHTAIbHbIE METOIbl OMNpEICIICHHS
JTWHAMUKH OTACHBIX (DAaKTOPOB TMOXKapa.

Pexomenayemasi sureparypa:

OcHosHnas [1-2],

JHononuutensHas [1-3].

Tema 3. T'azo00MeHn mnoMemeHuii u Temopusnyeckne QYHKUIMH,
Heo0XoAMMBblIe JJI1 3AMKHYTOI'0 OITUCAHNS MOKApAa.

CamocrosiTesibHas1 padora:

Pacnipenenenrie npaBneHuii mo BbeICOTE MoOMelieHUs. [II0CKOCTh paBHBIX
JABJICHUM U pexuMbl paboThl poeMa. Pacuer pacxoja raza, BbIOpacsiBaeMoro yepes
npoembl. Pacuer pacxoja Bo3yxa, MOCTYHAIOIIEro yepe3 mnpoembl. Biusinue Berpa
Ha Ta3000MeH.



OneHKa BEJIMYMHBI TEIJIOBOTO IOTOKA B OTPAXIEHHUS. OMIIUPUYECKUE U
MOJTYIMIUPUYECKUE METOJIbI pacueTa TEIUIOBOrO MOTOKa B OTpaKaeHus. MeTojibl
pacyeTa CKOPOCTHU BBITOPAHHS TOPIOUUX MATEPUATIOB U CKOPOCTHU TEIIOBBIJCICHUS.

@opmyJibl Ui pacyeTa CKOPOCTH JIBUKEHUS  YXOISIIUMX Ta30oB U
MOCTYMNAIOIIEr0 BO3AyXa B pa3HbIX TOYKaX IpoemMa. 3aBUCHUMOCTH MaCCOBBIX
Pacxo/IOB YXOJAIIMUX ra30B U MOCTYNAIOIIEr0 BO3AyXa /sl MPOEMOB MPU Pa3TUYHBIX
pekrMax Tra3000MEeHa OT TEeOMETPUYECKHX XapaKTEPUCTHK JTOTO TMpoeMa M
CPENHEOOHEMHBIX IMAPAMETPOB COCTOSIHHSI Ta30BOM CPe/Ibl B TOMEIICHUH (TUIOTHOCTH
W jJaBieHus). PaaualimoHHO - KOHBEKTHBHBIM IIpPOIIECC TEIJIONEpEeHoca B
ra3zo00pa3Hol cpejie Mpu MoKape B MOMEIICHUH.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononuutensHas [1-3].

Tema 4. MaremaTnueckass NMocTaHoBKa 3agaun o auHamuke ODII B
HAYAJbHOM CTAAUM 0XKaPA.

Jlekumus:

Knaccudpukanus  uHTerpanbHbIX  Mozened  moxkapa.  MHTerpanbHas
MaTeMaTH4YecKasi MOJIENb MoXKapa JJis UCCIeIOBAHMs TUHAMHUKN OTACHBIX ()aKTOPOB
MmoXkapa M €€ 4HCJIEeHHas peanusauus. MHrerpampHas MareMaTrudyeckas MOJICIIb
HAYaAJIbHOM CTaJIUM MOKapa U PacyeT KPUTUUECKOU MPOJOIKUTEIBHOCTH MTOXKapa.

CamocrosiTesibHas1 padora:

Teopus noxkapa u npouecc ropeHus. HauanpHblll dTan mnoxkapa B 3aKpbITOM
MOMEILIEHUH [0 TOJHOIO0 OXBara IIJaMeHeM. PacueT BpeMEHHM »3BaKyalUH W3
rOpAILETO OMEIICHUS.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononuutenbHas [1-3].

Tema S. IIpornosupoBanne O®PII npu TymieHum moxkapa ¢
HCI0JIb30BAHMEM HHTErPaJbHOI0 METOAA.

CamocrosiTesibHas padoTa:

Pacuer KpUTHYECKHX 3HAYEHHMM CPEOHUX MApaMETPOB COCTOSHUS CpPENbl B
nomenieHun. Pacder koapduimeHTa TEMIONOINIOMIEHUS MpU  OINpeNeTIeCHUH
KPUTUYECKON TPOAOLKUTEIBHOCTH MOXapa. PeXMM IOJHOCTBIO Ppa3BUBIIETOCS
no)kapa U TeMIEpaTyphl, P 3TOM JocTUraemble. BpIOpoc miiaMeHHu U3 ropsiiero
nomenieHus. PacnpoctpaneHue noxapa u3 nomenieHus. OCOOEHHOCTH pa3BUTHSA
nokapa B JKWJIBIX 3[aHUSAX, OOIIECTBEHHBIX 3JaHMSX, IPOU3BOJCTBEHHBIX U
CKJIa/ICKMX [TOMEILEHUSX, CEIbCKOX035MCTBEHHBIX O0BEKTaX, HA TPAHCIIOPTE.

HccenenoBanue TeMIEpaTypHOro peXuMMa B BEPXHEM 30HE NOMEIIEHUS IIpU
JIOKaJIbHOM Tnokape. MccnenoBaHne AMHAMUKM JIBMXKEHUS TPAHMIBI 3aJIbIMICHHON
30HBl IIPU JIOKAIBHOM IIOXKape. BiusHME pacnojoKeHus TOproYed Harpy3Kud Ha
JUHAMHKY OMAacHBIX (aKTOpOB MoOKapa M razooOMeH mnomemnieHus. OnTuMusanus
OTHE3AIUTHI CTPOUTENBHBIX KOHCTPYKLMHI C YYETOM NapaMETPOB PEAIBHOI0 NOXKapa.



Pexomenayemas ureparypa:
OcHosHnas [1-2],
JHononuutensHas [1-3].

Tema 6. OcHOBHBIC II0JIOKEHUSI 30HHOTO MOAEJTMPOBAHUS I0KAPOB.
YucieHHas peaju3alnus 30HHOM MOJEIIH.

CamocrosiTesibHas padoTa:

Oco0eHHOCTH paclpeeNeHus] JIOKaJbHBIX MapaMeTpOB COCTOSIHUSI Ta30BOM
CpeAbl BHYTPH NMOMEIIECHUS B HAYAJIBHOW CTA/IMM MOKapa U MPH JOKAJbHBIX MOKapax.
Paznenenne npoctpancTBa BHYTpH MOKapa HA 30HbI. OnpeesieHue NOTOKOB MacChl U
DHEPIUM M3 KOHBEKTMBHOW KOJIOHKM B IPUIOTOJIOYHBIM CIIOM HAa OCHOBE TEOPUU
CBOOOJHOM TYypOYJIEHTHOW KOHBEKTUBHOHM cTpyH. JuddepeHnuanbabie ypaBHEHUS
MaTepualbHOro OajlaHca ra30BOM Cpellbl U €€ KOMIIOHEHTOB, OajlaHca ONTUYECKOIro
KOJIMYECTBA JbIMAa WM DJHEPIUM JJISI MOPUNOTOJOYHOM 30HBI TPU OTCYTCTBUU
razoobmMeHa ¢ BHemHed atMocdepoit. duddepeHunanbabie YpaBHEHHUS JBUKCHHS
HIDKHEW TpaHULBI MPUIIOTOJIOYHOM 30HBI. HadanbHble ycnoBus. Marematmueckas
MIOCTAaHOBKA 3a/laydl MpU ra3000MEHE MPUTOJIOYHOTO CJIOA C BHEIIHEH Cpenol u
U3MEHSIOIMMCS CO BpEMEHEM 04arom noxapa. Maremarnueckasi HOCTaHOBKA 3aJ1a4H
O JUHAMHKE OINacHbIX (PaKTOpPOB TOXKapa B MPHUIIOTOJOYHOM 30HE U €€
AHAIMTHYECKOE PpELIEHUE IMPU IOCTOSIHHBIX 3HAYEHHUSX pa3sMEPOB M TEIJIOBOU
MOIIHOCTH OdYara TOpEHHs. VCIOBUS BO3HUKHOBEHUS B3PBIBOOIIACHBIX CMECEH,
XapaKTEPUCTUKU OOBEMHOr0 B3pbIBA, MOIIHOCTH B3pbIBa (pacueTHbIE MapaMeTphl).
CII0KHOCTh YHCIICHHOW pealu3alu IOJHOM 30HHOM MaTeMaTUYeCKOM MOJETH.
AJroput™m uMcieHHOro pemieHus 3agauu Ha [I9BM. Ctpykrypa mporpaMmsl U ee
3amyck. JleficTBHs Mpy BOSHUKHOBEHUH OIIHUOOK.

Pexomenayemas qureparypa:

OcHosnas [1-2],

JHononuutensHas [1-3].

Tema 7. OcHoBbl jaud@depeHHHATBHOIO  (I0JEBOro0)  MeToAa
nporuosuposanus O®II. Yucaennas peajusanus 1noJieBoil Moaesnu.

Jleknusi. CymHocth qudpepeHnmnanTbHOro MeTona, ero HHHOPMATHBHOCTh U
o0JacTb MPAKTHUYECKOTO HCMHoJb30BaHUs. COBpEeMEHHOE COCTOSIHHE BOMpOCa.
Uucnennas peanu3anus auddepeHnanbHON MaTeMaTHIECKON MOICIH.

bazoBas cucrema auddepeHnnaibHpIX YPaBHEHHH B YaCTHBIX MPOM3BOIHBIX
JUTSL ONTUCaHMsI TypOYJIEHTHOTO HECTAIMOHAPHOTO JBMKEHHS M MPOIIECCOB, TEIJIO- U
MaccolepeHoca B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XHUMHUYECKHX
peakuuii W oOpa3oBaHUS JBIMOBOTO  a’3po30iisi. TypOyJeHTHas  BSI3KOCTb,
TEIUIONPOBOAHOCTh U U dy3us. Anrebpanueckas mojelb TypOysneHTHOcTH. K-g
MOJieIb TYpOyJIeHTHOCTH. [ paHnYHbIE YCIOBUA JIJIsl TApaMeTPOB TypOYJIEHTHOCTH Ha
orpakaeHusix.  MogenupoBanue — mpoueccoB  ropenus.  OmHocTyneHYartas
HeoOpaTuMasi OpyTTO-peaKIusi MEXIy TOPIOYUM U OKHUCTHUTENeM. J[ByxcTyneH4aras
peakius U oOpa3oBaHue Cakd. MareMaTtudeckas MOJesib 00pa3oBaHUs, KOAryJISIIUH



U IepeHoca AbIMOBOrO a’po3oiid. Ilornomnienue, paccenBanue U 0ciiablIeHUE CBETA B
aspososie. PaguanuoHHBIA TEIUIONEPEHOC B HEMPO3PAYHOM Cpene. Y paBHEHHUE
[IEPEHOCA TEIJIOBOr0 M3JIyYEHHS, METOJbl PEIICHHS 3aJa4yld O MEPEHOCE TEIJIOBOrO
U3Ty4YeHUS] — MOTOKOBBIN, () Py3MOHHBINA, TUCKPETHBIN U cTaTuCTHUeCKuit (MoHTe-
Kapno). I'pannusble M HayajabHBIE YCJIOBHS HA OTPaKJalOIIMX MOBEPXHOCTIX U HA
IIOBEPXHOCTH TOPIOYEr0. YCIOBHUS B CEYEHHUAX IPOEMOB U B IPUIIETAIOIIECH K HUM
BHeEIIHEH oOyiactu mpocTpancTBa. Knaccubukamus auddepeHnnaabHbIX MOJEeH
noxkapa.

IIpakTuueckoe 3ansaTue (IlpakTuyeckasi MOAroTOBKA)

1. Co3naHue TOMONOrMM OOBEKTA JUIsl OLEHKH MOKAPHOTO PUCKA C ITOMOIBIO
IIPUKJIAJAHBIX IIPOIPaMM HAa OCHOBE IIOJIEBBIX MOJENEH MoXkKapa.

2. Co3pmaHue M pacdeT 3BaKyallHOHHOW COCTABIIIIOLIEH pacdera I0KapHOTO
pHucKa.

3. luddepenunanbHas (moyieBas) MaTeMaTH4IecKasi MOJICJb IMOYKapa B 37aHUMU.

4. PacyeT moXapHOTO prcCKa ¢ MOMOIIbK MPUKIAJHBIX MPOrpaMM Ha OCHOBE
MTOJIEBBIX MOJIEJIEN MOXKapa.

CamocrosiTesibHass padora: CymiHOCTP METOAa, €ro HWH(OPMATUBHOCTh U
00JacTh MPAKTHYECKOTO HCIOIb30BaHUs, 0a30ByI0 cuUCTeMy Au]QepeHInanbHbIX
YpaBHEHUH B  YACTHBIX  NPOU3BOJAHBIX ISl  ONUCAaHUS  TypOyJIEHTHOTO
HECTAILIMOHAPHOTO JBMKEHHS U MPOLIECCOB TEIUIO- U MAacCOOOMEHa, anredpandecKyro
Mozenb TypOyneHTHocTH. ba3oBas cuctema nuddepeHIuanbHbIX ypaBHEHUN B
YACTHBIX MPOU3BOJHBIX JUJISl ONUCAHUS TypOyJIEHTHOTO HECTAllMOHAPHOIO JABM)KEHUS
U IIPOLIECCOB, TEIUIO- U MAacCCOIEPEHOCAa B MHOTOKOMIIOHEHTHOHM Tra30BOM CMECH C
y4E€TOM XMMHUYECKHMX peakluid U 00pa3oBaHUs JBIMOBOIO a3po30is. TypOyieHTHast
BA3KOCTb,  TEILUIONPOBOJHOCTh M Auddys3us.  AnreOpanueckas  MOJENb
TypOyneHTHocTu. K-¢ Mozenp TypOyneHTHOCTH. ['paHMuHBIE YyCIOBUS UL
napaMeTpoB TypOYJIEHTHOCTH Ha OTpaXICHUSIX. MOJenupoBaHUE MPOIECCOB
ropenusi. OgHOCTyneHuaTass HeoOpaTtuMmasi OpyTTO-peaklus MEXIy TOpPIOYUM H
okucnuteneM. J[ByxcrymeHuaTtash peakius U oOpa3oBaHHE caku. MaTemaTHuecKas
MoJieib 00pa30BaHus, KOAryJsiUU U MEepeHoca AbIMOBOro a’posos. [lormomenue,
paccenBaHMe M oOcjabjieHue CBeTa B a’po3oJie. PagualMOHHBIA TEMJIONEepeHoC B
HEIIPO3PAYHON Cpele. YpaBHEHHE IIepeHOca TEIUIOBOTO M3JIy4YECHMs, METOJbI
pelIeHUs 3a]auM O MEPEHOCE TEMIOBOrO U3JIy4EeHUs — IMOTOKOBBIN, TU((y31OHHBIH,
JTUCKpETHBIN U ctatuctuyeckuil (Monrte-Kapno). ['paHnuHbIE ¥ HavaJbHBIE YCIOBUS
Ha OTPaXKAAKOLIMX IIOBEPXHOCTSX U HA IIOBEPXHOCTH F'OPIOYET0. Y CIIOBUS B CEUECHUSX
OpoeMOB W B TMpWIETalouleil K HUM BHEIIHEH o00JacTM MpOCTPAHCTBA.
Knaccudukanus auddepeHnnaibHbpIX MOAeIeH moxapa.

Pexomenayemasi sureparypa:

OcHosHnas [1-2],

JHononuutenbHas [1-3].
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5. Metoanueckue PEKOMECHIAIMMA 110 OPraHu3anu U3YICHUA TUCHHUILJINHBI

[Tpu peammzanuu TpoOTrpamMMbl JUCHUIUIMHBI HCIIOJB3YIOTCS JICKIIMOHHBIE U
NPAaKTUYCCKHUE 3aHSATUS U CEMUHAPCKUE 3aHSTHUS.

OOmMMH 1EISIMU 3aHSATHIA SBIISIOTCS:

— o0o0ImIeHre, CcHCTEeMaTH3anus, YTIIyOJNeHHe, 3aKpEeIUIeHHEe TEeOPETHUSCKUX
3HAHU 110 KOHKPETHBIM T€MaM JTUCIHILIHHEI,

— dopMHupoBaHHE YMEHWI MPHUMEHSTh IIOJyYeHHbIE 3HAHHWS Ha MPAKTHKE,
peanu3anus eMUHCTBA HHTEIUICKTYa IbHOW U MPAKTUYECKOH e TeIbHOCTH;

— BBIPA0OTKA MPH PEUICHUH MOCTABICHHBIX 3a/1a4 MPo(ecCHOHATbHO 3HAYMMBIX
Ka4eCTB:  CaMOCTOSITENIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOM
VHHIUATHBBIL.

LlensiMu €KUY SBISIOTCA:

— JIaTh  CHUCTEeMAaTU3WPOBAaHHBIE HAY4YHbIE 3HAHWS 10 JAUCHUILIMHE,
aKIICHTUPOBAaB BHUMAaHHE Ha HanOO0JIee CIIOKHBIX BOIIPOCAX;

— CTHUMYJIMPOBATh aKTUBHYIO IMO3HABATEILHYIO IEATEIBHOCTh O0YYaIOIIHXCS,
CIOCOOCTBOBATH (POPMUPOBAHHIO UX TBOPYECKOTO MBIIILICHHSI.

B xoze mpakTHYeCKMX M CEMHWHApPCKUX 3aHSATHH OO0ECIeYMBAeTCsl MPOLECC
AKTHBHOTO B3aMMOJICHCTBUS OOYYAIOUIMXCSl C TperojaBaTeseM; MPHOOPETAITCS
NPAaKTUYECKHE HABBIKM M yMeHHs. Llenp MpakTHYeCKHX W CEMHHApPCKUX 3aHSTHI:
yrIyOuTh W 3aKpENHTh 3HAHUS, MOJYYCHHBIC HAa JIEKIMU, (POPMUPOBAHNE HABBIKOB
paboTel ¢ mHpOpPMALUEH W WCIOIb30BAHUS 3HAHUH Ui pEIICHHUS MPAKTUYECKUX
3aj1a4; BBITIOJIHEHHE TECTOBBIX 3a/IaHHI IO TIPOBEPKE MOTYYCHHBIX 3HAHUH U YMECHUH.

CamocTosaTenbHass paboTa oOydarlolIMXCs HAmpaBlieHA Ha YIUIyOJieHHE u
3aKperuieHNue 3HAHWH, MOJIyYeHHBIX Ha JIGKIUAX W JPYTUX 3aHATUSAX, BBIPAOOTKY
HAaBBIKOB CaMOCTOSITEJIHbHOTO aKTUBHOTO NPUOOPETEHHS HOBBIX, JOMOJHUTEIHHBIX
3HAHW, TOJTOTOBKY K MPEACTOSIINM 3aHITHSIM.

6. OneHovHblIe MaTepHuaJbl 10 JUCHUILINHE

Tekyiuit KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBAET OIEHUBAHUE XO0JIa OCBOCHHUS
JTVCHUIUIMHBI, IPOBOAUTCS B COOTBETCTBUU C COJEPNKAHUEM JUCIUILUIMHBI IO BUIAM
3aHATUM B OpMeE ompoca, perieHUs MPAKTUYECKUX 3a7a4 U TECTUPOBAHUS.

[IpomexxyTouHas aTrectanusi 0OECIEYMBAET OLICHUBAHHE MPOMEKYTOUHBIX U
OKOHYATEJbHBIX PE3yJbTAaTOB OOYYECHHUS IO IUCIHUIUIMHE, MPOBOAUTCSA B (dopme
3a4eTa C OICHKOM.

6.1. [IpuMepHbIE OlIEHOYHBIE MATEPHAJIbI:

6.1.1. Texkyuiero KOHTpoOJIst

Tunossie BONpPOCHI AJI51 ONIPOca:

1. KaxoBsl nemu nporsozupoanust OPII?

2. Jlaiite onpenenenue noxapy u O®II;

3. OxapakrepusyiTe NoKapHbIi (PaKTOp - MIaMs U UCKPBI;
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4. OxapakTepusyiTe MOXKapHbId (QaKTOp - TOBBIINICHHAs TeMIlepaTypa
OKpPY>KaloIlel Cpeibl;

5. OxapaxTtepusyiTe mokapHbIii (HaKTOp - TOKCUYHOCTH MPOIYKTOB TOPEHUs
Y TEPMHYECKOTO Pa3JIOKEHUS;

6. OxapakTepusyiTe NOXKapHbII (PaKTOp — JbIM;

7. Ilepeuncinure npenenbHo aomyctumsie ODII;

8. Ha xakue knacchel JENSATCS MaTEMAaTUYECKUE MOJIEINN MTOXKAPA;

9. Ilepeuncnute OCHOBHBIC OMACHBIE (PAKTOPHI TIOKAPA;

10. B kakux HOpMAaTUBHBIX JOKYMEHTaX perjameHTupyrorcs OOII;

11. Kakue maTremaTuueckue METOBI ITO3BOJISIIOT OLIeHUTE ODII.

12. Kakue ¢uzudeckue siBISHUS BIUSIOT Ha pacpoCTpaHeHHE moxkapa?

13. [lepeuniciure (QakTopbl, BIUSIOIIME HAa CKOPOCTh PacHpOCTpaHEHUSs
IJIaMEHU TI0 TOPIOYUM MaTepuasam;

14. OxapakTepusyiTe noxapHbiii GakTop - TIams U UCKPHI;

15. Oxapakrepusyiite mMOXapHbI (AaKTOp - TOBBIIICHHAs TeMIIepaTrypa
OKPYXarUIEN CPEbI;

16. Oxapakrepusyiite nmoxapHblii (aKTOp - TOKCUYHOCTH MPOAYKTOB TOPEHUS
Y TEPMHYECKOT0 PA3JIOKEHUS;

17. Oxapakrepusyiite nokapHblii (aKTOP — JIBIM.

18. B yem 3akiitouyaercs OCHOBHAsl CJIO)KHOCTb HMCCJIEIOBAHMS MOXKapa Kak
buznyecKoro siBiIeHus?

19. [losicHuTe CYIIHOCTh METO/Ia aHATIM3a CIOKHBIX MPOIECCOB;

20. Kakwue cpoiictBa roprodeit Harpy3ku (I'H) u kakum oOGpazoM BIUSAIOT Ha
JMHAMUKY T0Kapa U ero onacHbIX (akTopoB?

21. Ilouemy HEBO3MOXHO MOJAPOOHO H3Yy4YHTh BiIUsHHE cBoiMicTB I'H Ha
pOTEeKaHUE MOoKapa TOJbKO Ha OCHOBAHUM (PU3MUECKUX IKCIIEPUMEHTOB?

22. OxapakTepu3yuTe mokapHbId (HaKTop — rams.

23. Ha xakue 3tansl IeIUTCS NI0kKapa B 3aKPbITOM OMELICHNUN ?

TunoBble 3a1a4M:

1. IlpoBecTn pacyeT NMHAMHUKH OMACHBIX (PAKTOPOB MOXkKapa MO KOHKPETHOMY
BapUAHTy WCXOJHBIX MaHHBIX. [locTpouTh Trpadukum HU3MEHEHHS BO BPEMEHH
COCTABJISIIONIUX MAaTEPUATBHOTO W JHEPreTUYECKOTO OajaHca MoXapa, a TaKKe
rpauKd U3MEHEHUSI MACChl M BHYTPEHHEH YHEPTUH Ta3a B TOMEIICHUH.

I[aHHBIC JJI1 pacdcTa

ITapameTp Howmep BapuanTa pacuera

1 2 3 4 5 0 7 8 9 10 11 12
TTomemenue, M
JUIAHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
IMpUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. 126 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:
Hwxnuit cpes 0 st BceX BapMaHTOB pacyueTa
Bepxunii cpes 0,05 14 Bcex BapHaHTOB pacyeTra
IITUPUHA 0,8 miIs Bcex BapHaHTOB pacdeTa
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IIpoem 2, m:

Hwxnnit cpes 08|08 |04]|08|08]04|08]|08]|04]|08]08]| 04

Bepxnuii cpe3 2312316023 (23(160|23]23]60]1]23]23 6,0

Mupuna 1,2 |24 136 |12 (24136122436 ]| 12|24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 100
I"oprouast Harpyska: JPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUIMHA, M 5 10 10 0,5 1 4 5 10 10 0,5 1 4
MTUPHUHA, 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. IIpoBecTn C MOMOIIBK) MHTETPAIbHOM MOJEIHA MOJEIUMPOBAHUE IOXkKapa B
MOMEILIEHUSX C OJHUM MPOEMOM, ABYMs IPOEMAMHU U C IEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpaduiku u3BMEHEeHUsI BO BpEMEHU MapaMeTpoB ra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBaTh pacu€THYH0 MOJENIb IoXkapa B
KBapTupe (MJIaHbl KBAPTUP NPWIATAIOTCA K 3aJaHUI0 HA TMPAKTUYECKOE 3aHSITHE).
Pacu€tHass Mopenb COCTOMT W3 KBapTUPbl (B COOTBETCTBUM C BapUAHTOM),
KOPHUJIOPOM JUTMHOHM 15 u mupuHOi 3 MeTpa u BeCTUOIONS pa3MepoM 5 Ha 5 MeTpoB
(B KOTOpPOM HAXOIUTCSI OKHO U JIBEPh — CBsA3b ¢ aTMochepoii). ['panuisl pacu€THOro
JIOMEHAa OJHO3HAYHO ONPENeNSIoTCa pacu€THOM ceTkoil (cerkamu). [loxkapHas
Harpy3ka — TPSIMOYTOJIbHUK (MCIOJIb30BaTh TOJIBKO peakiuu 0e3  XJjopa).
CdopmupoBaTh TpH TPYIIIBI «JIATYUKOB» U «IJIOCKOCTH». [lepBas rpyrina 1aTyukoB
— y BBIXOJIa U3 KBapTuphl. Bropas — nocepennne kopunopa. Tperbst — y BbIXoAa U3
BECTUOIOJIA.

4. B nporpamme Fenix2+ mo pacueTHON MOJenM mokapa B KBapTHUPE MPOBECTH
MOJIEJIMPOBaHUE AUHAMUKU OMACHBIX (haKTOPOB MOKapa.

5. Co3gaHue  CcuUEHapuWeB  H3BaKyallMM B  [OMEMICHUSAX  PA3JIUYHOU
(GyHKIMOHAJIBLHOM OMAaCHOCTHU U MOCIIEAYIOIIET0 pacueTa BpEMEHH 3BaKyalluu JIIOAeH.
Co3naTh JIOKalMU-BBIXO/Ia COTJIACHO MHCTPYKIUH IO HCIOJIb30BAHUIO MPOrPaAMMBI.
[IpoBecTr pacCTaHOBKY JIFOJEH MO CLUEHE U 3aJaHUE CLIEHAPUEB MOBEACHUS COTTIACHO
VHCTPYKUHHU 110 HMCHOJB30BAHUID MNPOTPaMMbl U B COOTBETCTBUM C HCXOIAHBIMHU
naHabIMU. [IpoBecTu pacueT BpeMeHu 3BaKkyanuu jroAei. CBeaeHust 0 HeoOX0IUMOM
pacuere KapTbl MOYyTEHM OHBaKyallMM W TMOPSAKY 3alyCcKa pacuera OTPaK€Hbl B
VHCTPYKUHMHU O HMCHOJB30BAaHHUIO MporpamMmsbl. [lomydeHHbIE pe3ysbTaThl 3aHECTH B
TaONHIy ¥ TIOCTPOUTH TPAPUKHA MPOIEHTHOTO COOTHOIIEHUS BBIMIEAIINX JIIOICH KO
BPEMEHH.

Tunosble 3a1aHus 1JIsl TECTUPOBAHUS:
1. CoriacHO TEXHMYECKOMY PErJlaMeHTy O TpeOOBaHUAX IOXKAPHOM
0€301acHOCTH, OMTACHBIMU (PAKTOPaAMH MOXKapa SBIISTIOTCS
1. TernmnoBoi MOTOK
2. MIOBBIIIICHHAS! KOHIICHTPAIMsI TOKCUYHBIX TPOAYKTOB TOPEHUS U
TEPMUYECKOTO PA3I0KECHUS
3. MaHMKa OpH dBaKyaluu
2. K comyTcTBYyIOMUM TIPOSIBICHUSIM OIMACHBIX (PaKTOPOB MOXKapa, OTHOCSITCS:
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1. ITnamst 1 UCKpBI

2. OCKOJIKM, 4acCTH pa3pyLIMBUIMXCS amnmapaToB, arperatoB, YCTaHOBOK,
KOHCTPYKIUI

3. IloHm>keHHass KOHIIEHTpALUs KUCIOpOa

4. IloHn>KeHHasi KOHLIEHTPAIIMU KUCIOPOaa
3. Iloxkap, peryaupyemsliil roproueid Harpy3Koi 3To

l. korma kuciopoaa B MOMEIIEHUH OYEHb MajO0 U CKOPOCTh BBITOpaHUS
ONPEAEISAECTCA CKOPOCTHIO MPUTOKA BO31yXa U3BHE,

2. KOrja KUCIOpOJa B IMOMEIIEHUH JOCTATOYHO M CKOPOCTh BBITOPAHUS
OTpEeEseTCs] CKOPOCThIO ra3uuKaIiK TOIJINBA,

3. KOTrZla KUCJIOpoJa B IMOMELIEHWH JIOCTaTOYHO M CKOPOCTh BBITOPaHUs
ONPENEIISIETCS CKOPOCTHIO MPUTOKA BO3/1yXa U3BHE,

4. xorma KuciaopoAa B IOMEIIEHMH OYEHb Majl0 U CKOPOCTb BBITOPAHHUS
OTpEeEseTCs CKOPOCThIO ra3uuKaIiy TOIJINBA,

4. Ilocne TOro, Kak JIOKQJIM30BAHHOE BOCIUIAMEHEHUE MEPEILIO B YCTOMYMBOE
FOPEHNE, NATBHENUIIIHN POLIECC MOKET MOMTHU IO OJJHOMY U3 TPEX HAIPABICHUM:

1. 3aropeBuuiics OpeaMeT CrOPUT MOJHOCTHIO, M TOXKAp MPEKPATUTCS, HE
pPacpOCTPAHUBIINCH HA JAPYTUM€ M3ACJIHUS U3 TOPHOYEro Marepuasa, 3TO UMEET
MECTO, B YaCTHOCTH, NPH YCJIOBUHU, €CIA MEPBBIA 3arOpeBIIMKCS MPEIMET
HAaXOJUTCS B U30JIMPOBAHHOM IOJI0KEHUN

2. 1lpy HEmOCTaTOYHON BEHTWIALIMM T[OXAap MOXKET aBTOMATUYECKU
NPEKPATUThCS, WM TOpeHUEe OyAeT MPOUCXOAUTh C TAaKOW Maylol CKOPOCTHIO,
KOTOpasi JUKTYETCS JOCTYITHOCTBIO KHCIOPOAA

3.1Ipu [OOCTaTOYHOM KOJIMYECTBE TOPIOYEro MaTepHalia W IPUTOKA
CBEXKETO BO3/lyXa IMOXKAp MOXET BBIPACTH OO pa3MEpoOB IMOJHOTO OXBaTa
IIJJAMEHEM BCEW KOMHATBI, KOT1a TOPSIT BCE BO3rOPaeMbI€ MOBEPXHOCTU

5. CToXacTU4EeCKUE METO/IbI MOAECIMPOBAHUS - ITO METOJIBI C UCIIOJIb30BAHUEM

1. uHTErpaNbHBIX YpABHEHUN,

2. nudpepeHaIbHBIX YPaBHCHUH,

3. TE€OpHUH BEPOATHOCTH,

4. TeopuM 3KCIEPUMEHTA,

6. Kakas Mojenp uCHONB3yeTCs MJis MOMENIEHUH, B KOTOPBIX OJIMH U3
TEOMETPUUYECKHUX Pa3MEPOB ropas3ao 0oJibiie (MEHBIIE) OCTATBHBIX

1. UaTerpanbHas

2. 30HHas

3. IloneBas

7. TerymoBOM MOTOK, OTHECEHHBIA K €IWHUIEC U30TCPMUUYECKOU MOBEPXHOCTH,
Ha3bIBaETCSA

|. MIOTHOCTBIO TEMIOBOTO MOTOKA

2. yIeTIbHBIM TEIIOBBIM IIOTOKOM

3. TEII0BOM HArpy3Kou

8. Jlms HacTymiaeHuss MOJHOTO OXBaTa IUIAMEHEM IOMEIICHHS Tpedyercs
TEIJIOBOM MOTOK MHTEHCUBHOCTHIO IPUMEPHO
1. 10 kB1/M2 B 00beMe mOMETIIEHUS
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2. 20 kB1/M2 Ha ypoBHE 10Ja
3. 40 xB1/M2 Ha ypoBHEe moy1a
4. 30 kB1/M2 B 00BbEME TOMETIICHUS
9. Mns pacuera OPII cToxacTHUECKMMUA METOAAMU IPUMEHSIOT:
1. ypaBHenue Knanelipona,
2. ypaBHeHue Crokca,
3. ypaBHeHue beprymy,
4. xoHeuHbIe 1ienu MapkoBa,
5. ypaBHenue ®ypoe-Kupxroda
10. IToneBble MoAeNM OA3UPYIOTCS HA UCTIOJIB30BAHUU
1. croxacTUueCcKX METOOB,
. i depeHnanbHbIX YPaBHEHUH B YACTHBIX TPOU3BOIHBIX,
. JUTsl TpUOIN3UTEIBHBIX PACUETOB MOXKapa,
. B TIOJIEBBIX YCIIOBUSX,
. MHTETPAJIbHBIX YPAaBHEHUI B YACTHBIX TPOU3BOIHBIX

DN W

6.1.2. Ilpome:xyTOUHOM aTTECTALMH
IIpuMepHbIN NepeYeHb BONPOCOB, BBIHOCUMBbIX HA 3a4€T € OLEHKOM

1. Omacubie  daktoper moxapa (O®DII). @dusnueckue  BETUYHHBI,
xapakrepusyrommecs O®PIl B KOJMYECTBEHHOM OTHOLIEHHMM M HMX MPEIEIbHO
JOITy CTUMBIE 3HAUYCHHUSI.

2. IlonsiTMe W BUIBI MOXKAPHBIX PUCKOB, NX MPUMEHEHHUE U KOJINYECTBEHHOE
HOPMHUPOBAHUE.

3. OCHOBHbIE pPacYE€THBIE BEJIWYUHBI ISl ONPENCIICHUS WHIWBUAYAIBHOTO
MOKapHOr0 PUCKA rpakAaHCKUX 3AaHui. X XapakTepuCTUKHU.

4. Kakum 00pazom ompenensieTcs BEpOATHOCTb 3BaKyalldd W3 3JaHus Mpu
pacyére MHAMBUAYAJIBHOTO MOXKAPHOIO pUCKa. B 4éM 3akmrouaercst onpeneneHue
BpeMeHH OJIOKMPOBKH MmyTel 3Bakyarmu ODII.

5. B Kkakux cily4asx OCYIIECTBIIAETCS ONpPEAEICHUE MOXKAPHBIX PUCKOB IS
MPOU3BOJICTBEHHBIX OOBEKTOB U KAKMX BUJOB MOKAPHBIX PUCKOB.

6. OOmme TpeboBaHus K pacyéTaM MOKAPHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaX U UX OCOOEHHOCTH.

7. Bo3moxHocTh mnosiBiieHUd Kakux O®II y4yuThiBaeTCA OpU MOCTPOEHUU
noJiel onacHbIX (HaKTOPOB MOKapa JJi Pa3IUYHbIX CIIEHAPUEB Pa3BUTHUS MOXKapa.

8. IlepeueHp MpOLECCOB, HUMEIOUIUX BO3MOXHOCTh BO3HUKHYTh IIpHU
peanu3anuy  MOXKAapOOIMACHBIX CHUTyallM MW TO0XapOB WM SBISIONIMECS HX
MOCJEACTBUSMHU, TMpPU ONPEHCICHUH TNOXAPHBIX PHUCKOB IPOU3BOIACTBEHHBIX
00BEKTOB.

9. B uéMm HeoOXOaUMOCTh MOCTPOCHHUS JIOTHYECKOTrO JepeBa COOBITUN IS
CLUEHapusi BO3HHUKHOBEHUS M pa3BUTUS II0KAPOOIMACHOM CHUTyaluu (Iokapa).
[IprHIMT OCTPOEHHS.
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10. Kakum 00pa3oM OCYILIECTBISIETCS pacueT 3HAUYEHUN WHAWBUYyaIbHBIX
IOKapHBIX PUCKOB B 3[JaHUSX U HA TEPPUTOPUU ITPOU3BOJCTBEHHOTO OOBEKTA.

11. Kakum 00pa3oM OCYyIIECTBISIETCS pacyeT 3HAUYEHUH COLHUATbHOTO
MOKapHOTO pUCKa IS 3AaHUM TPaXIaHCKOTO HA3HAYEHHUS, HAXOIALIUXCA BOJIM3H
oOBeKTa.

12. Kakum oOpa3zom omnpenensiercs pacu€THBIA CIEHapuidl H KOJHMYeCTBa
TFOPIOYMX  BEIIECTB, IOCTYMAIOMIMX B  OKPYXaIlee MNPOCTPAHCTBO  IPHU
BO3HUKHOBEHUU TMOKapOOMACHON CUTYaIlH Ha TPOU3BOJCTBEHHOM OOBEKTE.

13. Meronsl MareMaTtnyeckoro MoaenupoBaHus auHamukn O®II, wmx
O0COOEHHOCTH M 00JIaCTH MPAKTUYECKOTO UCIIOIb30BAHMS.

14. Kakum o0pa3om ompenensercs BEpOATHOCTh IBaKyallMM W3 3[aHUS MpU
pacyé€Te MHIMBHUIYAIBHOIO IOXApHOro pucka. B 4éMm 3akiodaercs ompeneieHue
BpeMeHH OJIOKMPOBKH IyTei sBakyaruu ODII.

15. HTErpanbHbI METO, OIIMCAHUS COCTOSIHUSA Ia30BOM CPEbl IIPH II0KApE B
nomenieHun. CpenHeoObeMHasi MIIOTHOCTh Ta30BOM Cpeapl U CpelHEe0OBEMHBIE
naplyalbHbIE IIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenneoObeMHasi BHYTPEHHSISI SHEPTHsl U CpPeAHEOOBEMHOE JaBJICHUE
ra3oBOM CpeJlbl B IOMEUICHHH.

17. CpenneMaccoBasi 1 CpeIHEOObEMHAsE TEMIIEPATYPhI CPEAbl B TOMELICHHUH.

18. Metoauka onpeaeneHus: CpeaHe00bEMHOTO JaBICHHSI, CPEAHEMACCOBON U
CpenHeo0OBEMHON TEMIIEPATyp HA OCHOBE MHCTPYMEHTAIbHBIX U3MEPEHUH.

19. MHTErpanbHOEe ypaBHEHHE COCTOSIHUSA T'a30BOU Cpe/ibl B IOMELIECHUU.

20. IpiMoOOpa3oBaHue W MHapaMmeTpsl [JbIMa, OOpPa30BAaHHOIO TBEPIBIMU
gactuamu. Koarynsanus u ceauMeHTanus 4acTyll IbIMa.

21. OnTHyeckoe KOJIMYECTBO JIbIMa U CPEeJHEO0BEMHAs ONITUYECKAs IUIOTHOCTD
npiMa. CBs3b MEXJy ONTHYECKOM IUIOTHOCTBIO ABIMA M JAJIBHOCTBIO BHJIMMOCTH.
OKCIEepUMEHTAIBHBIE METO/IbI U3MEPEHHUSI ONITUYECKOM TUIOTHOCTH JIbIMA.

22. HTerpalibHbIi METOJl TEPMOJMHAMUYECKOIrO aHanu3a noxkapa. Cpena B
NOMEIICHUH KaK OTKPBITAasi TEPMOJMHAMUYECKAs CUCTEMA.

23. BeiBoJ ypaBHEHUH MaTepuaibHOTO OallaHca cpefibl U €€ KOMIIOHEHTOB.

24. BeiBo ypaBHeHMI OajaHca ONTHYECKOTO KOJIWYECTBA JbIMa M HHEPTHH.
HavanbHble ycloBHS U YCIOBHUS OJJHO3HAYHOCTH.

25. Knaccudukanusi HMHTETpAJIbHBIX MaTEeMaTHMUYECKUX MOJENeld Tmokapa.
Marematrnueckas MOCTaHOBKA 3a4auu o0 nporuozupoBanun O®PII Ha ocHOBE MOJHON
cucTembl AU PepeHInaIbHbIX YPaBHEHUI UHTETPAIbHOW MOAENU noxkapa. MeToibl
YUCJICHHOIO PELICHUS 3TOM 3a/1a4u.

26. IIlpuBeneHne  ypaBHEHMH, onuchiBarommx  auHamMuky  O®II, k
oe3pasmepHomy Buny. Ilonobue u kpurepun nogoous moxKapos.

27. IlpuuuHsl, 00ycnaBiIMBaIOLINe JBUKEHHUE Ta3a U Ta3000MEH OMEIIEHUS C
BHEIIHEH CpefoN 4Yepe3 NpoeMbl IIpu moxkape. PacnpeneneHue ruapocTaTM4eCcKuX
JABJIEHUI 11O BEPTUKAIM BHYTPU U CHAPY U OMEILICHHUS.

28. IInockocth paBHbix nasienuit (IIP[]). 3aBucumocts pacrnonoxxenus: [1P/]
OT CpeAHEOObEMHBIX 3HAUEHUN JaBJIEHUS W IUIOTHOCTH Ta30BOM cpeabl B
NOMEIICHHH.
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29. Bo3MOKHBIE pEeXUMBbI T'A3000MEHA TOMEILIEHUS YEPE3 ITPOEM.

30. @opMmynsl g pacdyera CKOPOCTH JBMXKCHHMS YXOIAIIMX Ta30B U
NOCTYIAIOIIEr0 BO3AyXa B Pa3HbIX TOUKaX IMPOEMA.

31. 3aBUCMMOCTH MAacCCOBBIX PACXOJOB YXOJAIIMX Ta30B M IMOCTYNAKOUIETO
BO3/lyXa JUIsl BEPTUKAJIBHOIO MPSAMOYTOJIBHOIO IMpOEMa IPU PA3NIHYHBIX PEXUMAax
ra3oo0MeHa OT F€OMETPHUYECKHX XapaKTEPUCTHK 3TOrO MpPOeMa M CPeTHEOOBEMHBIX
apaMeTPOB COCTOSIHUS Ta30BOM Cpe/ibl B MOMEUIEHUU (IUIOTHOCTH U JABJICHUS).

32.T'a3000MeH dYepe3 KpyrJible BEpTUKAIbHBIE MpoeMbl. ['a3000MeH uepes
TOPU30HTAJIbHBIE TPOEMBI.

33. @opMybl 411 pacdeTa MacCOBBIX PacXOJOB ra3a 4yepe3 IPsIMOYTOJIbHBIN
IIPOEM C y4ETOM BIIMSHUS BETPA.

34. BiussHME HEOJHOPOJHOCTH TEMIIEPATypHOIO IIOJII B IIOMEIIEHHHM Ha
pacnpeneneHue ruipoCTaTUYECKUX JaBICHUNH BHYTPH MOMEIIEHUS U Ha ra3o00MeH
4yepes MPOEMBI.

35. PagnaninoHHO-KOHBEKTHUBHBIN TpPOIECC TEIJIONEepeHoca B ra3zo00pa3Hon
cpeze Mpu NoKape B TOMEIICHUH.

36. TemooTaauya TrOPU3OHTAIBHBIX CTEPKHEBBIX KOHCTPYKLIMI, OMBIBAEMBIX
IJIAMEHEM.

37. TennoBoe B3aMOJEHCTBUE MEPEKPBITHI C BOCXOIAIIUM IIOTOKOM ra30B OT
oyara rOpeHusl.

38. TennooTaaya BEPTUKAIBHBIX TOBEPXHOCTEN OrPAKACHUN OMEIEHUS [TPU
Pa3IMYHBIX CTAAMAX MOXKapa.

39. IIpoueccsl HarpeBaHWsl CTPOMUTENBHBIX KOHCTPYKLMU IpU IIOXKApe U
MaTeMaTU4yecKoe omnucaHue dTux mpoueccoB. ComnpspkeHHass MaTeMaTHdecKast
IIOCTAHOBKA 33/1a4¥ O HarpeBaHUMU CTPOUTEIBHBIX KOHCTPYKLUI IIPH MOXKapeE.

40. Omnupuueckue GopMmyasl AL pacueTa CpeAHMX KOA(PPUIUEHTOB
TEIJIOOTAA4YH Ha BEPTUKAIBHBIX U TOPU30HTAIIBHBIX IIOBEPXHOCTAX OTPaXKICHUM.

41. Dmnupuueckue GpopMmyiasl A pacueTa UHTETPATBLHOTO TEIJIOBOIO MOTOKA
B OTPAXKICHUSX.

42. JIy4ucThlil TEMIOBOM NOTOK Y€pe3 MPOEMBL.

43.Toproure BemecTBA M WX XapakTepUCTHKU. (OCOOEHHOCTH TOPEHHUS
TBEP/AbIX, KUIKHX U Ta3000pa3HbIX BEUIECTB.

44. CKopoCTb BBITOpaHUsi TOprOYnX MaTepuaioB. CKOpOCTh TEIUIOBBIICICHUS B
1aMeHHo# 30He. KoaGuimeHT noaHoTe TOpeHws.

45.T'oproyass Harpy3ka B IIOMEIICHMM W €€ XapaKTepPUCTUKHU. JIMHelHas
CKOPOCTh PAacHpOCTPaHEHUs IUIAMEHH I10 MOBEPXHOCTU TOPHOYEN HArpysku. Pacuer
IUIOLIAM TOYKapa MPY Pa3iIudHbIX BUAAX [M0KAPHOU HArpy3KHu.

46. Y nenpHas MaccoBas CKOPOCTb BBINOPAHUS TBEPIBIX M JKMIKUX TOPHOYMX
MaTepuayoB. TemnoBas MOIHOCTh Ovara 1oxapa B IOMEIIEHUN.

47. BnusiHue razoo0OMeHa Ha IPOLECC NOPEHUsT MaTepUanoB B IOMELIEHHH.
PexxnmMbl MokapoB B NMOMEIIEHWH B 3aBUCUMOCTH OT KOJIMYECTBA IMOCTYIAIOIIETO
yepe3 MpOoeM BO3AyXa. 3aBUCMMOCTh MOIIHOCTH TEIJIOBBIIEIEHUS MPU MOXKApe OT
KOHLIEHTPAlU KUCI0pOAa B HIOMEILEHUH.
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48. BausiHue mnpoueccoB 00pa3oBaHMs CJIOS 30JIbl U YIVISL Ha MAacCOBYIO
CKOPOCTb BBITOpPaHUS MOXKAPHOI HArpy3KH.

49. CkopocTtu nmoTpedsieHns KUCIOpoaa, 00pa30BaHus TOKCUYHBIX MPOIYKTOB
TOPEHUS U JTBIMOBBIICTICHHUS.

50. OcobeHHOCTh Ta3oo0MeHa MOMENICHHUS C OKpy’Kamlied armochepor B
HavyanpHOM  cragumu  moxapa. Cucrema  aud@epeHuuanbHBIX — YpaBHEHHMA
MHTETPaAIIbHOI MOJIENIN ToKapa ¢ y4eTOM 3TOM 0COOEHHOCTH Ta3000MeHa.

51. Cpennee 3HadyeHwe Kod(PHIMEHTAa TEIIONOTEPh, XapaKTEPU3YIOLIETO
TEIUIONOTJIOUIEHUE OTPaXKICHUSAMU.

52. AHanmuUTHYECKOE pElICHUE 3a/1a4k O TMHAMUKE ONaCHBIX (PaKTOPOB MoXkapa
IpU KPYyroBOM M JIMHEHHOM pPAaclpOCTPaHEHUM IUIAMEHHU IO NOBEPXHOCTU TBEPIOU
ropro4ei Harpy3KH, a TaKXKe IPU TOPEHUH )KUIKOCTEH.

53. ®opmybl A pacdyeTra CpeJHEro 3HaueHus Kod(p(uIueHTa TEIIoNnoTephb
OpU OINpPENETICHUN KPUTHUYECKUX CPEIHEOOBEMHBIX 3HAUEHUM TEMIEpaTypsl,
KOHIIEHTpAIUH TOKCUYECKUX Ta30B, ACPUIINTA KUCIOPOIa U ONTHYECKOHN MIOTHOCTH
JIbIMA.

54. B3auMOCBsI3b MEXIy KPUTUYECKUMHU CPEIHEOOBEMHBIMU 3HAUYCHUSMU
omacHbIX (PaKTOPOB MOXkapa C MPEAeTbHO AOMYCTUMBIMU WX 3HAUYEHUSMU B 30HE
npeObIBaHMS JTIOCH.

55. @opmynbl I pacyera KPUTHYECKOM NPOJOJDKHUTENIBHOCTH II0XKapa IIo
YCIIOBUIO  JIOCTIKEHUS KAXIbIM ONAcHbIM  (PAKTOPOM CBOETO  MPEAENIbHO
JIOITyCTUMOIO 3HaY€HUs B paboueil 30He.

56. BnusiHue pa3MepoB MPOEMOB Ha JAMHAMUKY OMNACHBIX (DAKTOPOB IMOXkapa.
Kputepuii npoeMHOCTH. 3aBUCUMOCTh KPUTHUECKOHN MPOJOIKUTENBHOCTH MOXKapa OT
KpUTEPUs IPOEMHOCTH.

57. O6o6menubie auddepeHiuaibuble  ypaBHeHUs moxkapa. I[logobue wu
MOJIEJIMPOBAaHUE HAYAIbHON CTalUU TOKapa.

58. Moauduxkaiuss 6a30BOH MaTeMaTHUYECKOM MOJAENW Al y4yeTa BIUSHUS
00BEMHOT0 ra30BOro TyIIeHUs. JlOMoIHUTENbHOE YpaBHEHHE OanaHca.

59. BnusiHEe  KOHIIEHTpAallMM OTHETYIIAIEro BeEllecTBa Ha  CKOPOCTb
BBITOPAHUSL.

60. Moaudukanus 0a30BOH MaTeMaTH4YEeCKOW MOJENU JIsl ydera TYyIIeHUs
pacIbUIEHHON BOAOM. JlOMOIHUTENbHAST CUCTEMA YPABHEHUN U HAYAJIBHBIX YCIOBUM
JUIS  OINHMCAHUS HWCHApPEHUs Kamlelb, OXJAXACHUS KOHCTPYKIMH U CKOPOCTH
BBITOPaHUs MaTepuasa. AJrOpUTM YUCIEHHONW pealn3aluy MOJIEIH.

61. OcobenHocTu pacnpezeseHus JOKaJIbHbIX 1apaMETPOB COCTOSIHUS Fa30BOU
Cpellbl BHYTPH ITOMEILEHUS B HAUAJIbHOM CTaJNM [10XKapa U MPH JIOKAJIbHBIX M0XKapax.

62. Paznenenue npocTpaHcTBa BHYTPH IOKapa Ha 30HBI. XapaKTEpHbIE 30HbI B
HA4yaJIbHOM CTaJMHM M0Kapa. BO31yXa.

63. OnpeneneHrne MOTOKOB MAacchl M SHEPrUM W3 KOHBEKTHBHOM KOJIOHKH B
MIPUTIOTOJIOYHBIN CJIOM HA OCHOBE TEOPHH CBOOOTHOW TYpOYJIEHTHOW KOHBEKTHBHOM

CTpYH.
64. TernnmooOMeH MPUMOTOIIOYHOM 30HBI C OTPAKIACHUSIMHU.
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65. luddepennmanbuble ypaBHEHUsT MAaTEpUAIbHOTO OajlaHca ra3oBOM Cpelibl
U €€ KOMIIOHEHTOB, OajaHca OINTHYECKOTO0 KOJIMYECTBA JbIMa WU JHEPIUM JId
MPUIIOTOJIOYHOM 30HBI MPU OTCYTCTBUU ra3000MeHa ¢ BHELITHEHN aTMocdepoi.

66. ludpdepennmanbupie  ypaBHEHHS ~— ABW)KCHHMS ~ HWDKHEW — TPaHUIIBI
IIPUITOTOJIOYHOM 30HBI. HayanbHbIe yciioBHs.

67. Marematuyeckasi MOCTaHOBKAa 3a/laydl O JAMHAMHMKE OMACHBIX (HDaKTOPOB
no)kapa B NPUINOTOJIOYHOM 30HE M €€ AHAIUTUYECKOE PELICHHE MPU MOCTOSHHBIX
3HAYEHHUAX Pa3MEPOB U TEILUIOBOI MOIIHOCTH OYara ropeHus.

68. Marematuyeckasi MOCTAaHOBKA 33Jaud MPU Ta3000MEHE MPUIOTOJIOYHOIO
CJIOSl C BHEILIHEN CPEIOM U U3MEHSIOIMMCS CO BPEMEHEM O4YaroM mnoxapa.

69. bazoBas  cucrtema au@QepeHUUaTbHBIX  YPaBHEHUMM B YaCTHBIX
IOPOU3BOAHBIX JUIA OINUCAaHUS TypOYJEHTHOIO HECTAllMOHAPHOTO JBIM)KEHUS U
IPOLECCOB TEIMJIO- M MAacCONEpeHOCa B MHOTOKOMIIOHEHTHOH Ta30BOM CMECH C
y4E€TOM XMMHUYECKUX PEaKUil 1 00pa30BaHus ABIMOBOTO a3p0O30JIsl.

70. Matematuyeckas MoJeNb O00pa3oBaHUs, KOATyJNSIMH W  TepeHoca
JBIMOBOTO a3pP030JIA.

71. PanuanOHHBIM  TEIUIONIEPEHOC B HENPO3pAavyHOM cpene. YpaBHEHHUE
[IEPEHOCA TEIMJIOBOr0 M3JIyYEHHs, METOJbl PEIICHHS 3aJa4ld O MEPEHOCE TEIJIOBOrO
U3ITy4YEHUS.

72. Knaccuduxamus nuddepeHnuanbHbIX MOAETEH moxapa.

6.2. IlIkana oueHUBaHHMsI Pe3yJbTATOB NMPOMEKYTOYHOM ATTeCTALMH M
KPHUTEPHH BbICTABJICHUS OLEHOK

Cucrema OLICHUBAHUM BKIOYAcCT.

®opmMma IToka3zarenu Kpurepun BoICTaBiI€HNE OLIEHOK [xana oueHuBaHusA
KOHTPOJIA OILICHUBAHUS

3adeT ¢ MPaBWIBHOCTb U | JJaH TPABWIbHBIN, TMOJHBIA OTBET Ha OTJIMIHO
OIICHKOH MOJTHOTA OTBETA | MOCTABJICHHBIM  BOINPOC,  IOKa3aHa

COBOKYIMHOCTb OCO3HAHHBIX 3HAHUM T10
AUCHUIIIIMHE, JOKa3aTCIbHO PAaCKPBITHI
OCHOBHBIC ITOJIOXKCHUA BOIIPOCOB;
MOTYT OBITE AONYIICHBI HCEAOYCTHI,
HCIIPABJICHHLIC CaMOCTOATCIbHO B
IMponecce OTBETA.

JaH  TpaBWIbHBIA,  HEJOCTATOYHO XOPOILIO
MOJHBIA OTBET Ha ITOCTaBJICHHBIM
BOIIPOC, TOKA3aHO YMEHUE BBIJIECTUTD
CYLIECTBEHHbIE M HECYILUECTBEHHBIE
MpPU3HAKU, MPUYHUHHO-CJICICTBEHHbBIC
CBSI3M; MOTYT OBITh  JIOMYIIEHBI
HEJI0YEThI, UCIIPABJIECHHBIE C TTOMOIIBIO

MPENOJaBaTEeNs.
JaH HEJOCTaTOYHO TMPABUIBHBIA U | YJIOBJIECTBOPUTEIIHHO
IIOJIHBIN OTBET; JIOTHKA u
MMOCJIEJ0BATEIHHOCTh H3JI0KECHUS
MMEKOT  HApYLICHHS; B  OTBETE
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OTCYTCTBYIOT BBIBOJIBI.

OTBET MPEJICTaBIISIET co00if | HeyAOBIETBOPUTEIILHO
pa3pO3HEHHbIE 3HAHUS c

CYILIECTBEHHBIMU omuoKaMu o

BOIIPOCY; IIPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTHYHOCTb

W3JIOKEHUS;  JIOMOJIHUTEIbHBIE U

YTOYHSIIOILIME BOMPOCHI HE MPUBOIAT K

KOPpPEKLIMH OTBETA Ha BOIIPOC.

7. PecypcHoe o0ecniedyeHne QU CIUATIIAHBI

7.1. JInnieH3MOHHOE M CBOOOHO pacNpocTPaHsieMoe MPOrPaMMHOe
o0ecreuenue

[lepedyeHp JTUIIEH3MOHHOTO W CBOOOJTHO PACIPOCTPAHSIEMOIO MPOTPAMMHOTO
oOecrievYeHHs, B TOM YHCJIe OTEYSCTBEHHOT'O ITPOU3BOICTRA!

- Microsoft Windows 7 Professional — I10-BES8-834 [JIunen3uonHoe]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuneH3nonHOE]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Microsoft Office 2007 Standard — IIO-D86-664 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office Standard 2010 — I10-413-406 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office Standard 2013 - IIO-3C0-218 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Adobe Acrobat Reader — I1O-F63-948 [CBoGomHO pacmpocTpaHsemoe]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- 7-Zip — T10-F33-948 [CBoGomHO pacnpocTpansemoe]| (MHOCTPaHHOTO
MIPOU3BOJICTBA);

- Adobe Flash Player — I10-765-845 [CBoOomHO pacmpocTpansemoe]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBobomHo pacmpoctpaHsemoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Google Chrome - TIIO-F2C-926 [CBobonHO pacmpocTpaHseMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);
- LibreOffice - IIO-CBB-979  [CBoGomno  pacmpocTpaHseMoe]

(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Anpr OOpazoBanne 8 — I[10-534-102 [CBoOoaHO pacmpocTpaHsieMoe-
1912] (oTeuecTBEHHOTO MPOU3BOJICTBA).

- Fenix2+ — I1O0-38C-720 [JTuieH3noHHOE | (OTE4YEeCTBEHHOTO
IIPOU3BOJICTBA).
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7.2. IIpodeccuoHaibHbIE 0a3bI JaHHBIX M HMH(POPMALMOHHBIE CIIPABOYHbIE
CHCTEMbI

HNudpopmanmonnas crnpaBouHas cuctema — CepBep OpraHoB rocyapCTBEHHOM
Bnactu  Poccwmiickoit  @epepammm  http://poccus.pd/  (cBoOGOmHBI  AocTym);
npodeccuonanpupie 0as3bl AaHHbIX — [lopTanm OTKpbITHIX naHHBIX Poccuiickoii
®enepanuu  https://data.gov.ru/ (cBoOomHBIM gocTyn); (deaepanbHBIA MOPTAT
«Poccuiickoe oOpazoBanue» http:/www.edu.ru (cBOOOAHBIA OCTYIT); CHUCTEMa
opuUIMATBLHOTO  OMyOJMKOBAaHMSA IPABOBBIX AaKTOB B  JJEKTPOHHOM  BUJE
http://publication.pravo.gov.ru/ (CBOOOHBIN TOCTYI); CIIpaBOYHas paBOBasi CUCTEMA
«Koncynbrantlmtoc: CryneHt» [OJeKTpoHHBIA pecypc]. — Pexum poctyna:
http://student.consultant.ru/, (cBOOOAHBIM JOCTYyI); OJJICKTPOHHAs OUOIMOTEKA
yHuBepcuteTa  http://elib.igps.ru  (aBTOpM30BaHHBIA  JOCTYI);  DJIEKTPOHHO-
oubmmoreunass cucrema «3bBC IPR BOOKSy»  http://www.iprbookshop.ru
(aBTOpU30BaHHBIA JOCTYII).

7.3. Jluteparypa

OcHoBHas JuMTEparypa:

1. TlpornosupoBaHue omacHbIX (pakTOpoB Moxkapa: YuedHoe mocodbme / FO./I.
Mortopsirun, B.A. JloBuukoB, ®.A. JlementbeB, O.H. benpmmna. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3ebS1f

2. Amnanmu3 HapymieHWH HOPMATHBHBIX TpeOOBaHWU B 00JacTH MOKapHOU
0€3011acHOCTH, MPOTHO3UPOBAHUE W SKCIEPTHOE HCCICNOBAHUE WX TOCICICTBUN:
yuebHoe nocooue / H.B. Ilerpora, FO./[. Motopeirun, A.O. AatoHoB u ap. — CII0.:
Cankrt-IlerepOyprckuii yausepcurer I'TIC MYC Poccuu, 2017. — 158 c¢. Pexum
nocrymna: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢8529-6d12-4633-bd39-
ted48057158b&remote=talse

JlonoJIHUTeIbHASL JIUTEpaTypa:

1. Tlporno3upoBaHue OMACHBIX (PAKTOPOB TIOKapa : Kypc JeKiud /
cocraputenn C. A. Ca3zoHoBa. — Boponex : BoOpoHEXCKUI TrocyaapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHblil yHuBepcuter, ObC ACB, 2015. — 100 ¢. — ISBN
2227-8397. — Tekcrt : 21eKTpOHHBIA // DneKkTpoHHO-OMOmMoTeuHas cucrema [IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopus ropenuss u B3pbiBa: YueOHuK s Bbi3oB MUC Poccuum / B.P.
Manunaun, B.U. Kmumkun, C.B. AnukeeB u ap. — CII6.: Cankt-IletepOyprekuii
yauBepcurer [TIC  MUC  Poccum, 2009- 280 c. Pexum pocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

3. IlporHosupoBanue omnacHbIX (akTopoB mnoxapa / Motopsirua FO. .,
JlopunkoB B.A., TlapunoBa O.I'. // JlaGoparopusiii mpaktukym CII6.: CII6
VYHuBepcurer I'TIC MUC Poccun, 2008.
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http://elib.1gps.ru/?4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal

7.4. MaTtepuajibHO-TEXHUYECKOe 00ecredeHue

Jis npoBeaeHus M 0O€CIEUEHMs] 3aHATUN HCIOJB3YIOTCS TOMEUICHHUS,
KOTOpBIE MPENCTaBISIOT CO0O0M ydeOHbIe aylAWTOPUU MAJI MPOBEACHUS Y4YEOHBIX
3aHATUN,  MPEAYCMOTPEHHBIX  MPOrpaMMON  CIEUUAINTETa,  OCHAILEHHBIC
00OpyIOBaHHEM U TEXHMYECKUMH CpPEICTBAMU OOYYEHHUS: aBTOMATHU3MPOBAHHOE
pabodee MeCTO MpenoaaBaTeis, MapKepHas J10CKa, MYJIbTUMEAUUHBIA IMPOEKTOP,
JIOKyMEHT-KaMepa, HOyTOYKH, OCaJ0YHbIE MeCTa 00y4arOIXCsl.

[loMemenuss UIst CaMOCTOATENbHON pabOThl  OOyYarOIIMXCS OCHAIIEHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOUEHHUS K ceTH «MHTepHeT» u
o0ecrieyeHHEM JIOCTyIa K AJIEKTPOHHON HH(OPMAIMOHHO-00pA30BaTENbHON Ccpeze
YHUBEPCUTETA.

ABTOpBI: KaHANIAT TEXHUYECKUX HAYK, TOLEHT JlemeHTheB D.A.
JIOKTOp TEXHHUYECKHUX HaykK, mpodeccop Mortopsirun 0. /1.
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