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1. leqn 1 3202491 AU CIUILIHHBI

Llesn ocBOeHMA TUCHUTIUHBI:

¢opMupoBaHrUe 3HAHMI W HABBIKOB IO MPOTHO3HPOBAHHIO KPUTUYECKUX
CUTYyaIuii, KOTOPbIE MOTYT BO3HUKHYThH B XOJI€ Pa3BUTH MOXapa U UCIOIb30BAHUE
3TOM MHPOpMalUu Uil NPO(UIAKTUKYI TI0KAapPOB, 0OOECIIeYeHUs1 O€30aCHOCTH JIFOIeH
U JTUYHOM O€30MacHOCTH MpU TYUICHHH MOKapoB, aHAJIW3€ MPUYMH W YCIOBUH
BO3HUKHOBEHUS M PA3BUTHS MTOKAPOB.

IlepeyeHb KomneTeHMd, GOpMHUPYEeMBbIX B IPoLECCe U3YYEHUS TN CIUTIIUHBI

Komnerenunun

Conep:xanue

IIK-2

CrocoOeH Ha OCHOBE 3aKOHOB TEIUIO(PHU3UKH U TEPMOJAMHAMHUKU
MIPOTHO3UPOBATH XapaKTEP U pa3Mepbl 30H BO3JAECHUCTBHUS OMACHBIX
(GhakTOpOoB W HMX COMYTCTBYIOIIUX TMPOSBICHUN, TMPUMEHSTH
JICUCTBYIOIIME PpACUETHBIE W SKCIEPUMEHTAIBHBIE METOAUKH,
MPOBOJUTh AHAIM3 TIOKAPHOM OMACHOCTH W OOOCHOBaHHO
BBIOMpPATh M3BECTHBIE YCTPOWCTBA, CUCTEMBI U METOJIbI 3aIUTHI
YEJIOBEKa M OKPYKAKOIIEW CPEebl OT HETAaTHBHBIX BO3JICUCTBUIA
OMMAaCHBIX (PaKTOPOB MOKAPOB.

1HK-4

Cnocoben  paspabaTbiBaTh  rpaUyecKyr0  JTOKYMEHTALUIO,
paccuuThIBaTh W MOJETUPOBATH  PA3NIUYHBIE TEXHUYECKHE
CHCTeMBI B LIEJSIX DPEIICHHUS 3a/Jay MOXKapHOW Oe30MacHOCTH, B
TOM 4YHCJIE€ C MPUMEHEHHEM CPEICTB aBTOMATH3WPOBAHHOTO
IPOEKTHPOBAHHSL.

3agaun AMCHUILIHHDBI:

o dopMHUpOBaHUE IEPBOHAYAIBHBIX OCHOB 3HAHHA O COBPEMEHHBIX
MOJIX0J]aX K MPOTHO3WPOBAHHIO OIMACHBIX (DaKTOPOB IOXKapa NPH PEIICHUN 3aJ]1ad
oOecrieueHus oKapHOi 6€30MacHOCTH,

e dopMHUpPOBAHUEC YMECHHI CHCTEMAaTH3UPOBATh M aHAJIM3MPOBATh JAHHBIC IO
MOKapy M M3BJICKATh U3 HUX WH(MOPMAINIO, HEOOXOAUMYIO IS PEIICHUSI BOIIPOCOB,
BO3HUKAOIINX IPHU PACCIICIOBAaHUH ITOXKapa,

e (OpMHUPOBAHHWE HAYAJIHHBIX HABBIKOB IPUMCHEHHS COBPEMEHHBIX
NPOrPaMMHBIX TPOJYKTOB B PpEHICHWHM 3a7a4 MPOTHO3UPOBAHUS OIACHBIX
(haxkTOpOB MoOXKapa.




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

I/IHZ[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIIHN

[Tnanupyembie pe3yibTaThl 00YYEHHS 110
JUCLUIIIINHE

Tun 3aga4 npoeccHoHAIBHOM 1eATeJbHOCTH: IIPOEKTHO-KOHCTPYKTOPCKHUI

[1IK-2.1 3naer geicTByIOLIME paCYETHBIE U
9KCIIEPUMEHTAJIbHbIE METOIUKH.

3HaeT OCHOBHBIE CITIOCOOBI TPOTHO3UPOBAHHUS
JTUHAMUKH Pa3BUTHS OMACHBIX (DaKTOPOB MOXKapa
B IIOMEILECHUSX, 3JaHUAX, COOPYKEHUAX, Ha
TEXHOJOTHYECKHUX YCTAHOBKAX U OTKPBITOM
IIPOCTPAHCTBE.

[1K-2.2 YMmeeT npoBOAUTH aHAIN3
[I0’KAPHOH OIIACHOCTHU

YMeeT mporHo3upOBaTh Pa3BUTHE OMACHBIX
(akTOpOB MoOXKapa

[1K-2.3 Bnaneer HaBBIKOM BbIOOpa
U3BECTHBIX YCTPOMCTB, CUCTEM U METOJIOB
3alIUTHI YEJIOBEKA U OKPY’KAIOLIEH Cpeibl OT
HEraTHUBHBIX BO3JCHCTBUI ONACHBIX
(bakTOpoB MOXKApOB

Bnageer HaBbIkaMu U3y4eHUs JUHAMHUKU
pa3BUTHS ONMACHBIX (PAKTOPOB MOXKapa ¢
MIOMOIIbIO COBPEMEHHBIX MPOTPAMMHBIX
IIPOAYKTOB

[1IK-4.1 3naer cpencra
ABTOMATU3HPOBAHHOTO MTPOEKTUPOBAHMSI.

3HaeT COBPEMEHHbIE TPOrPAMMHBIE POAYKTHI,
peaTu3yIone HHTErPaTbHYI0 MaTEeMaTHIECKYIO
MOJIEJIb MoXkapa.

3HaeT MPUKIIAIHBIE TIPOTPAMMBbI HA OCHOBE
30HHBIX MOJIEJIEH moXKapa

3HaeT MPUKIIAIHBIE TIPOTPAMMBbI HA OCHOBE
MOJIEBBIX MOJIeNIEH ToXKapa.

[1K-4.2 YMeeT pacCUUTHIBATh Pa3IMYHBIC
TEXHUYCCKUEC CUCTEMBI U TECXHOJIOTHUYCCKHUEC
MPOLECCHI.

YMeeT npoBOIUTH OLIEHKY MOYKapHOTO PHUCKa C
MIOMOIIBIO0 COBPEMEHHBIX NMPOrPaMMHBIX
POAYKTOB.

YMeeT npoBOIUTH pacyeT IBaKyallMOHHOM
COCTaBJISIIOLIEH pacyeTa MoKapHOro PUCKa.

[1K-4.3 BnageeT HaBBIKOM MOJIETUPOBAHUS
Pa3IUYHBIX TEXHUYECKUX CHCTEM H
TEXHOJIOTHYECKHUX MPOIECCOB JIsI PEIICHUS
3aJ1a4y MO’KapHO# 0€30MacHOCTH

BJIaIIeeT HAaBbBIKOM MOJACIIMPOBAHUSA
pacIpoCTpaHeHHUi OnacHbIX (haKTOPOB MoXKapa Ha
00BEKTE C IIOMOLIBIO COBPEMEHHBIX
IPOrPaMMHBIX IPOIYKTOB

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

JIMCLMITZIMHA ~ OTHOCHTCS K
dbopMupyeMoil  y4acTHUKaMHU
npohecCuoHaTbHOU
HaTPaBIICHUIO MOJITOTOBKH
HaIpaBJIeHHOCTh  (TIPOdUb)
orepaiuii 0co00TO PUCKAY.

o0pazoBaTeabHbIX
oOpazoBarenbHON

20.03.01
«PyKOBOACTBO

SJICKTMBHBIM  JUCHMIIMHAM  YacTH,
OTHONIICHUM, OCHOBHOM
IpOTrpaMMbl OakanmaBpuara IO
TexnochepHas 0€30MacHOCTb,

IMPOBCACHUCM crracaTCJIbHBIX




4. CTpyKTypa ¥ coaepxanue TucuUMILIUHbI «[[pOorHo3upoBaHue OMacCHbBIX
(akTOpoB MoxKAPA)

OO6miast Tpy10€MKOCTh AUCIUILIMHBI COCTABIISICT 2 3aU€THBIC €IMHUIIBI 72 Yaca.
4.1 PacnpenesneHue Tpy10eMKOCTH Y4eOHOM JUCHMILVIMHBI 110 BUAaM padoT
no cemecrpaMm u popmam 00y4eHust

AJIs1 OYHOH (pOPMBI 00yYeHU s

TpynoemMKocTh
. 1o
Bu yueOro# pabore! 3.€. yac. cemMecTpam

6
OO611ast TpyA0EMKOCTh JUCIMIUIMHBI IO YICOHOMY TUTaHY 2 72 72
KonTakTHas pabora, B TOM 4HCIIE: 54 54
AyAUTOpPHBIE 3aHATHS 54 54
Jlexumu (JI) 20 20
[Tpaktuueckue 3ausrus (113) 34 34
Cemunapckue 3aastus (C3)
CamocrositesbHas padora (CPC) 18 18
3ayer ¢ OLEHKOM + +




4.2. TemaTu4eckuil IJIaH, CTPYKTYPUPOBAHHBII 110 TeMaM (pa3aejiam) ¢

YKa3aHHEM OTBeIeHHOI0 HA HUX KOJIN4YeCTBA aKaJeMHYeCKHUX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHI.

1JIs1 OYHOM (POPMBI 00yYeHU s

n/m

HaumeHnoBaHune pa3aejaoB U TEM

Bcero yacos

KoaunuectBO
4acoB M0 BUIAM

3AHATHI

Jlekumn

IIpakTuyeckue
3aHATHSA

JlaGopaTopHbie

3aHATUSA

KonTpoan

CamocrosiTeJbHAsA
padora

OCHOBHBIE  TIOJIO)KEHHUS U TOHSTHS
MOKAPHBIX PHUCKOB, a TaKXe METOJIOB
MIPOTHO3UPOBAHUS  OIACHBIX  (PaKTOPOB
noxapa (O®DII).

N

[\

OCHOBHBIE  TOHATHS M ypPaBHEHUS
MHTErPAJIbHOM MaTEeMaTHYE€CKON MOJENH
M0’Kapa B IOMEILECHUU.

10

I'a3000MmeH IIOMEILEHH u
TeII0pU3NIECKHE byHKIIUH,
HEO0OXO0IUMBIE JUTSI 3aMKHYTOT'O OIHACAHUS
o’kapa.

10

MaremMaTnueckass IOCTaHOBKa 3aJjauu O
muHamMuke O®PII B HavyanpHOM cTaauu
roXxapa.

[IpornozupoBanne O®II npu TyleHUn
rnoxapa c HCIIOJIb30BAHUEM
VHTETPAJIbHOTO METO1A.

OcHOBHbIE MOJIOKEHUS 30HHOTO
MOJICTMPOBAHUS  TOkapoB. YucrneHHas
peanu3anusi 30HHOW MOJICIIH.

10

OcHOBBI b depeHInanbHOTO
(moneBoro) MeroAa MPOTHO3UPOBAHUS
OO®II. Yucnennas peanuzanusi IMOJIEBON
MO/IEJIH.

18

10

3a4eT ¢ OLlEHKOM

HToro mo nucuuminge:

72

20

34

18




4.3 Copep:xaHue IMCHUIIMHBI IS 00y4arOIUXCS

Tema 1. OcHOBHBIC MOJIOKEHUS M MOHATHUSA MOKAPHBIX PUCKOB, a TaKXKe
METOA0B IIPOrHO3MPOBAHUSA ONACHBIX (paKkTOpOB nmoxkapa (OPII).

Jlekuusa.  dusnueckme  BeNWUMHBL,  Xapakrepusyronme — O®PII B
KOJIMYECTBEHHOM OTHoweHuH. [IpenensHo pomyctumsble 3HaueHus O®DIL. Llenu n
3alayd  ompenesieHus (pacué€ra) pa3idMYHBIX BHUJIOB TOXAPHBIX PHUCKOB JJIA
pa3nuYHbIX 00BEKTOB. X KpUTHUYECKHME HOPMATHUBHbBIC 3HAUCHUS.

Omnpenenenne (XapakTEpUCTHKA) pa3IUYHBIX BUJOB IOKAPHBIX PHUCKOB.
HopmatuBHBIE JOKYMEHTBI, ONpEICIAIOIINE IOXKapHbIE pUCKU. BenuduHsl,
BXOJAIIME B (QOopMyJly OINpeAesieHUus pacuy€THOM BEIMYMHBI HHAMBHUAYaJIbHOIO
nokapHoro pucka. OCHOBHbIE TpeOOBaHMS K ONPEIENICHUIO MOKAPHOW OMacHOCTH
IIPOU3BOJICTBEHHBIX OOBEKTOB.

IIpakTuyeckoe 3ansaTue: [loxapHbIid pUCK — ME€pa BO3MOXKHOCTH Pealnu3alnn
IT0KapHOU OIACHOCTH M €€ MOCIEACTBUM JIs JIFOAEH U MaTEPUAIbHBIX [IECHHOCTEN.

CamocrositeibHass padora: HopMmaTHBHO-IIPaBOBOE pEryJIMPOBAHUE B
00JJaCTM OLEHKH [OXKapHOM OINACHOCTU pa3IMYHbIX O00BEKTOB. (coOEHHOCTU
OIpEIEICHHS TOKAPHBIX PUCKOB HA HETUIOBBIX OOBEKTAX.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

JononautensHas [1-3].

Tema 2. OcHOBHble TOHATHSI W  YPaBHEHUS] HHTErPaJbHOM
MaTeMaTH4YeCKOH MO/IeJIM M0Kapa B MOMeIlleHUM.

Jlekumus. VcxonHple MOJOXKEHNS 1 OCHOBHBIE MOHATHSI MHTETPAIIBHOTO METOAA
TEPMOJMHAMHUYECKOTO aHanu3a moxapa. CBoiicTBa ra3000pa3HOil cpeabl B
MOMEIICHUHA Npu Toxape. MHTerpanpHblid METOJ OINUCAHUS COCTOSIHHUS Ta30BOM
cpeabl TpU TOXKape B IMOMelleHuH. J[piMooOpa3oBaHMe W TapaMeTphl JIbIMa,
00pa3oBaHHOIO TBEPJAbIMU dYacTHUIAMHU. CBS3b MEXAY ONTUYECKOW IIJIOTHOCTHIO
JbIMa U TAJIbHOCTHIO BUJAUMOCTH.

Huddepennuanbapie  ypaBHEHUS] HMHTETPAJbHOM MaTeMaTHYECKOW MOICIH
Mo)kapa, OIKCHIBAIOIINE JAUHAMUKY OINAacHbIX (akTopoB moxapa. HauanbHbie
YCIOBHSI M YCIIOBUs ofHO3HayHOCTU. Kiaccudukanus ¥ CyIIHOCTh MHTErPajbHBIX
MaTeMaTU4YeCKUX MOJEJIeN IMoxapa. Maremarndeckass NOCTAaHOBKA 3aJayd O
nporHo3upoBanun O®DIl Ha ocHOBe moONHON cuctembl AuddepeHITnaTIbHBIX
YPABHEHUM UHTETPAJIbHOW MOJEIH MOXKapa.

IIpakTuyeckoe 3aHsiTHE.

KonuecTBeHHast OLEHKA COCTABIISIIOIIMX MATEPUAIBHOTO U YHEPrETUYECKOIO
OajlaHca mo)kapa B UX JHMHAMUKE B TMpPOrpaMMe Ha OCHOBE WHTErPaIbHOU
MaTeMaTU4YeCKOU MOJIEU U OPOPMIICHHE OTUETA.

CamocrosiTesibHast padora:



CoBpeMeHHbIE MPOrPAMMHBIE MPOAYKTHI, PEATU3YIOIINE HWHTETPAIbHYIO
MaTeMaTUYECKYI0 MOJENb IMoXkapa. ODKCIEPUMEHTAIbHBIE METOAbl OIpEIECTCHUS
JTMHAMUKH OTIACHBIX (DAKTOPOB TIOKApa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 3. TI'azo00MeH mnomemeHuit " Temjiopusnyeckue (QyHKUMH,
Heo0XoaMMBbIe 1JIsl 3AMKHYTOIr0 ONMCAHMS TOXKapa.

Jlekuusi. PacmpenenieHue IaBiI€HUM 1O BBICOTE IToMenleHusA. [lmockocTh
paBHBIX JaBJICHUM W peXuUMbl paboTbl mpoema. Pacuer pacxoma rasa,
BBIOpachIBa€MOro uepe3 mnpoembl. Pacuer pacxoja Bo3yxa, MOCTYHAIOMIETO 4Yepe3
npoemsbl. Biausinue BeTpa Ha ra3000MeH.

OueHka BEIWYUHBI TEIUIOBOTO IOTOKAa B OTrPaXKJICHUS. OMIHUPUYECKUE U
MOJYIMIIMPUYECKUE METOJIBl pacyera TEIUIOBOTO IMOTOKAa B Orpa)KaeHus. Metojbl
pacuera CKOPOCTH BBITOPAHUS TOPIOYUX MATEPUATIOB U CKOPOCTHU TEIUIOBBIICIICHUS.

IIpakTHyeckoe 3aHATHE.

1. OueHka BIMSHUS OTACIBHBIX CBOMCTB TOPIOYEH HATPy3KH HA JTHUHAMUKY
OmacHbIX (PaKTOPOB MOXKapa.

2. 3ydeHune mapamMeTpoB €CTECTBEHHOI'O0 ra3000MeHa IPH MOXKape B UX CBSI3U
MeXAy COOOM, a TaKkKe C TeOMETPUUYECKUMU XapaKTepPUCTUKAMU TIPOEMOB.

3. PacueT ITMHaMUKH NOapa ¢ MOMOIIbIO IPOrpaMM Ha OCHOBE MHTETPAJIbHOU
MaTeMaTUYECKON MoieNu U 0pOopMIICHHE OTYETA.

CamocrosiTeibHass padora: Popmylbl JUisi pacyeTa CKOPOCTU JIBHXKEHUS
YXOJIAIIUX ra30B U MOCTYMAIOIIEr0 BO3/1yXa B Pa3HbIX TOYKAX MpOeMa. 3aBUCUMOCTH
MACCOBBIX PAaCcXOJ0B YXOASIIMX ra30B U MOCTYHAIOUIEr0 BO3AYyXa IS MPOEMOB IPHU
Pa3IMYHBIX PEKUMaAX ra3000MeHa OT T€OMETPUUECKUX XapaKTePUCTHUK ITOr0 poemMa
U CpPeHEOOBEMHBIX TMapaMeTPOB COCTOSHHMS Ta30BOM Cpelbl B MOMEUIEHUU
(TUIOTHOCTHU U J1aByieHUs1). PaananmoHHO - KOHBEKTHUBHBIN MPOIECC TEIUIONEPEHOCca B
ra3zo00pa3Hol cpejie Npu MoKape B MOMEIICHUH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

JononautensHas [1-3].

Tema 4. MaremaTnueckasi NmocraHoBka 3agauu o amHamuke O®PII B
HAYAJIbHOM CTAAUM MOXkKaPA.

Jleknus. Krnaccudukanus wHTETpanbHBIX Mojened moxapa. MHTerpanpHas
MaTeMaTU4YecKasi MOJIENb MoXapa I UCCIICIOBAHUS JUHAMUKH OMACHBIX (DAKTOPOB
noxkapa M €€ 4YHUCIEHHas peanu3anus. WHTerpanbHas MaremaTHyecKash MOJECIb
HayaJIbHOM CTaJUU MOXkapa U pacueT KPUTUUECKON MPOAOIKUTEILHOCTH MOXKapa.

IIpakTHuyeckoe 3aHATHE.

1. Ouenka BiMsiHUSA pabOTHI CUCTEMbI MEXaHUUYECKON BEHTWISAIMU Ha PEXKUM
razoo0MeHa U JUHAMHKY OMacHBIX (PaKTOPOB Mokapa.



2. N3ydeHue BAMSHUS TUIMA TOPHOYEH HArpy3KM Ha JAUHAMUKY IPOLECCOB
Pa3BUTHSA MOXKAPA B IOMEIIECHUHU U TEIUIOOTIAYH K IOBEPXHOCTSAM OTPaKICHUM.

3. PacueTr quHaMuKH Moapa ¢ MOMOIIbI0 IPOrpaMM Ha OCHOBE MHTETPaIbHOM
MaTeMaTUYECKON MoIenu U opopMIICHHE OTYETA.

CamocrosiTesibHast padora:

Teopust moxkapa u npoiecc ropeHus. HauanbHblil 3Tamn mnoxapa B 3aKpPhITOM
MOMEIIEHUHA 10 TIOJHOIO OXBaTa IUlaMeHeM. Pacuer BpeMeHHM »3Bakyallud W3
TOPSIIIETO MOMEIIECHUS.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononaurensHas [1-3].

Tema S. [IIporHosupoBanme O®PII npu TymieHMH mnoxapa ¢
HCII0JIb30BAHMEM HMHTErPAJIbHOI0 METOAA.

Jlekuus. Pacuer KpUTHYECKMX 3HAYEHUN CPEIHMX NApaMETPOB COCTOSHMS
cpenbl B nmomenieHuu. Pacyer ko3 uurenTa TerIonoriomeHus Npyu onpeIeaeHuu
KPUTHYECKON MNPOJOJDKUTEIBHOCTH IoXkapa. PeXUM TNOJHOCTBIO Ppa3BUBILETOCA
no)kapa ¥ TeMIEPATypbl, IPU 3TOM JOcTUraemble. BrIOpoc miamMeHu U3 ropsuiero
nomenienus. Pacnpoctpanenne mnokapa u3 nomenieHus. OcoOEHHOCTH pPa3BUTHUS
nokapa B OKWJIBIX 37aHUSX, OOILIECTBEHHBIX 3/IaHUAX, IPOU3BOJCTBEHHBIX U
CKJIQJICKUX MOMEILIEHHUAX, CEIbCKOX03SIMCTBEHHBIX 00BEKTaX, HA TPAHCIIOPTE.

IIpakTH4yeckoe 3aHATHE.

1. M3yueHne BIWAHUS THUMNA TOPIHOYEN HArpy3KM HAa TEMIIEPATYPHBIN PEXKUM
roxkapa.

2. Ouenka BIMSHHMS pabOTBl CHUCTEM OOBEMHOTO TMOXKAPOTYIICHHUS Ha
JMHAMHKY OTMACHBIX (DAaKTOPOB IMOKapa.

3. Pacuer nuHaMuKH noKapa ¢ MIOMOIIBIO IPOrpaMM Ha OCHOBE MHTETPAIILHOU
MaTEeMaTUYECKON MOJIeNU U OPOPMIIEHHE OTYETA.

CamocrositeibHass padora: liccnenoBaHue TemMmepaTypHOrO peXuma B
BEpXHEW 30HE TNOMEUIEHUS NpPH JIOKAIBHOM TnoXkape. MccimenoBaHne IUHAMHMKU
IBWKECHHUS TPAaHULbl 3aJbIMICHHOW 30HBI IPU JOKaJbHOM IoOXape. BnusHue
pacnoyioKeHUs] TOproYel Harpy3kd Ha JMHAMUKY ONAcHBIX (PAKTOpOB TMoOXKapa Hu
ra3oo0MeH nomenieHusi. OnTUMHU3aIs OTHE3AIUTHI CTPOUTEIBHBIX KOHCTPYKIIUN C
YYETOM MapamMeTPOB PEAIIbHOTO MOXKapa.

Pexomenayemasi aureparypa:

OcHoBHas [1-2],

HononuurensHas [1-3].

Tema 6. OCHOBHBIE IOJIOKEHHMSI 30HHOIO MOJCJIUPOBAHUA I10KapOB.
YuciaenHas peaau3anus 30HHOM MOJ€CJIN.

Jlekuusi. OcoOeHHOCTH pacnpeleNeHns JIOKAJIbHBIX MapaMeTPOB COCTOSHUS
ra3oBOil cpeibl BHYTPU NOMEIICHHS B HAYAJIBHON CTaJiMM MOXKapa U MPH JTOKATbHBIX



noxapax. Pa3neneHue npocTpaHCTBa BHYTPU MOKapa Ha 30HBL. OrmnpeneneHue
ITOTOKOB MAacChl U SHEPTrUM W3 KOHBEKTUBHOW KOJIOHKM B IPHUIIOTOJIOYHBIM CIIOM Ha
OCHOBE TEOpUHU cBOOOAHOM TypOyJIECHTHON KOHBEKTUBHOMN CTpYMU.
HuddepeHunanbaple ypaBHEHUS MaTepHAIbHOTO OajlaHCa Ta30BOM Cpelbl U ee
KOMIIOHEHTOB, 0ajaHca ONTHYECKOTO KOJMYECTBAa JbIMAa U DSHEPrUd A
MPUIOTOJIOYHOM 30HBI MPU OTCYTCTBUM Ta3000ME€HAa C BHEIIHEH aTMOC(EpO.
Hudbdepennuanbuple ypaBHEHUs JIBWKECHHUS HIDKHEH TpaHUIbl TPUIOTOIOYHOM
30Hbl. HauanbHble ycioBus. MaTtemaTudeckasi TOCTaHOBKA 3aJa4M MIPU ra3000MeHe
MPUTOJIOYHOTO CJIOS C BHENIHEW CPeNod M HU3MEHSIIOUIMMCS CO BPEMEHEM OYaroM
noxkapa.

IIpakTH4yeckoe 3aHATHE.

1. MaTemaTudeckas MOCTaHOBKA 3aJ]a4M MPU ra3000MEHE MPUTOIIOYHOTO CIIOS
C BHEIIHEU CPENION.

2. 30HHasg MaTeMaThyecKas MOJEIb HaYaIbHOM CTaquu MoKapa B TOMEIICHUU.

3. Pacuer mokapHOro pucka ¢ MOMOUIbIO MPUKIIAIHBIX MMPOTPaMM Ha OCHOBE
30HHBIX MOJIEJIEN TTOXKapa.

CamocrosiTesibHast padora:

MaremaTudeckasi TOCTaHOBKA 3aJlaud O JUHAMUKE OMACHBIX (DAKTOPOB MOKapa
B MPUIIOTOJIOYHON 30HE U €€ AaHAIUTUYECKOE PEIICHUE MPU MOCTOSHHBIX 3HAYCHUSIX
pa3MEpoB M TEIJIOBOM MOIIMHOCTH oOdYara TOpPEeHHsS. YCJIOBUS BO3HUKHOBEHUS
B3PBIBOOIIACHBIX CMECEH, XapaKTEPUCTUKU OOBEMHOIO B3PhIBA, MOITHOCTH B3pHIBA
(pacueTHbIC MMapaMeTphl).

Pexomenayemas ureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema 7. OcHoBbl aupdepeHunasbHoro  (moJieBoro)  Meroaa
nporuozuposanus OPII. YucsienHas peaausanus MoJaeBO MOJAEIH.

Jlexknusa. CymiHocTs auddepeHimaibsHoro MeToaa, ero HHGOPMaTUBHOCTh U
00JacTh MPAKTHYECKOr0 HCMOib30BaHUs. (COBpPEMEHHOE COCTOSIHUE BOMpOCA.
YucnenHnas peanuzauus AuddepeHuuanbHol MaTtemaTudyeckoil moxaenu. bazoBas
cuctema auddepeHManbHbIX YPABHEHUM B YAaCTHBIX MPOU3BOAHBIX JJIsi OMHCAHUS
TypOyJICHTHOT'O HECTAI[MOHAPHOTO JIBHKEHUS U MPOIECCOB TEIJIO- U MAacCONEpeHoca
B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYE€TOM XUMHUYECKUX pEaAKUUd U
oOpa30oBaHUs JBIMOBOTO a’po30Jisi. TypOyJieHTHast BS3KOCTh, TEIUIONPOBOIHOCTh U
mabdy3uss.  Anrebpamueckas ~ MoAenb  TypOyneHTHoctH.  K-g¢  Mopenb
TypOyJIeHTHOCTH. ['paHMuYHbBIE YCJIOBHS JUIsl [apaMeTpoB TYpOYJIEHTHOCTH Ha
orpaxacHusax.  MojgenupoBaHue  mpoueccoB  ropeHus.  OgHocTyneHyaTas
HeoOpaTuMas OpyTTO-peakiusi MKy TOPIOYUM U OKUCIUTENeM. J[ByxcTyneHuyartas
peakuus 1 oOpa3oBaHHe caku. MaTtemaTudeckasi MoJielb 00pa30BaHus, KOAryJsluu
U TepeHoca AbIMOBOro a’po3oiis. Ilornomenue, paccenBanue U ociaabiieHUE CBETa B
a’po3osne. PaamanMOHHBIN TEIUIONEPEHOC B HEMPO3PAYHOU Cpene. YpaBHEHHUE
NEPEHOCA TEIVIOBOIO M3JIyUYEHMs, METOAbI PEIICHUS 3a/1a4d O NEPEHOCE TEIIOBOIO



U3ITyYEeHUs] — TOTOKOBBIN, MU(DPYy3nOHHBIN, TUCKPETHBIN U cTatucTudeckuii (MonTe-
Kapmno). ['pannuHble 1 HayaldbHBIE YCIOBUS HAa OTPAKJAIOIIMX MOBEPXHOCTSAX M HA
MOBEPXHOCTU TOPIOYET0. YCIOBUS B CEYEHHUSX MPOEMOB U B MPWIETAIOLIEH K HUM
BHEIIHeW obnactu mpocTpaHcTBa. Knaccudukamus auddepeHnnaibHbpIX Moaenen
noxkapa.

IIpakTHyeckoe 3aHATHE.

1. Co3nganue TOMONOrUU OOBEKTA NIl OLIEHKU MOKAPHOI'0 PUCKA C MOMOIIbIO
MIPUKJIAIHBIX IPOTPaMM Ha OCHOBE IOJIEBBIX MOJEJIEN MOKapa.

2. Co3ganue W pacyeT 3BaKyalMOHHOW COCTaBJISIOIIEH pacyeTa MOKapHOIo
pHUCKa.

3. AuddepenunansHas (mojieBasi) MaTeMaTuueckasi MoJieIb IoKapa B 3/IaHUU.

4. Pacuer moKapHOro PUCKa C MOMOIIBIO MPUKIAJAHBIX MNPOrpaMM Ha OCHOBE
IIOJIEBBIX MOJIEIIEH MOXKapa.

CamocrositeibHasi padora: CynHoCTh MeTOa, €ro WH()pOPMATUBHOCTH H
00J1aCTh TMPAKTUYECKOTO WCIOJIB30BaHMs, 0a3zoBas cuctemy auddepeHITnaTbHbIX
YpPaBHEHUH B  YaCTHBIX NPOU3BOAHBIX U  ONUCAaHUSA  TypOyJIEHTHOIO
HECTAallMOHAPHOI'O JIBM>KEHHSI U MPOILIECCOB TEIUIO- U MAaCCOOOMEHA, anre0OpanvyecKyro
MO/1eJIb TypOYyJIEHTHOCTH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

5. MeToanuyecKHe peKOMEHaIUHU 110 OPraHU3aUUM U3yYeHUs1 TUCUUIIMHBI

[Ipn peanuzanuu mporpaMMbl JUCHUILTAHBI WCIOJNB3YIOTCSA JICKIIMOHHBIC H
MPAKTUYECKUEC 3aHATHSI.

OOmuMH eTSIMA 3aHATHI SBISIOTCS
— 0000IeHrne, cucTeMaTH3aIus, YIIyOJIeHHe, 3aKperuieHHEe TeOPEeTUYECKUX
3HAHHH 10 KOHKPETHBIM TeMaM JIUCIUTUINHEI;

— dbopMHupOBaHWEe YMEHUN TPUMCHATh TIOJYYCHHBIC 3HAHWS HA TMPAKTHKE,
peanu3anus eJUHCTBA HHTEIUICKTYATbHON M MPAKTHYECKOU JIeATeTLHOCTH;

— BBIPa0OTKA MIPH PEHICHUH TIOCTABIICHHBIX 3a/7a4 MPO(PEeCCHOHATEHO 3HAYMMBIX
KauecTB:  CaMOCTOSITCIBHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOU
WHUINATHBBI.

[ensiMu TEKITUU SBISIFOTCS:

— JIaTh ~ CHCTEMAaTU3UPOBAHHBIE HAYYHBIE 3HAHHWS [0  JUCIUIUIMHE,
aKIICHTUPOBAB BHUMaHNE Ha HAMOOJIEE CIOKHBIX BOIPOCaX;

— CTHMYJIMPOBATh aKTHBHYIO TIO3HABATEIbHYIO EATEIHHOCTh 00YUYaIOIIIXCS,
CrocoOCTBOBATH (DOPMUPOBAHUIO UX TBOPUECKOTO MBIIIJICHUSI.

B xome mpakTHyYecKMX 3aHATHM OOECHEYMBAETCS TIPOILECC AKTHBHOTO
B3aMMOJICUCTBUS 00YyYarONIUXCs C Mperno/iaBaTesieM; MPUoOPeTatoTCs MPAKTUIECKUE
HAaBBIKM W yMmeHHs. llenb MpakTUYEeCKMX M CEeMHUHAPCKUX 3aHSATHH: YriayOuTh u
3aKpeNuTh 3HAHUS, MOJTYYEHHBIC Ha JICKIMH, (OPMHUPOBAHWE HABBHIKOB pPabOTHI C
uHoOpMaIMell W WCTIOJIB30BAHMS 3HAHWM IS PEMICHUS TPAKTUYECKUX 3aJ]1ad;
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BBINOJIHEHUE TECTOBBIX 3a/IaHUH T10 MMPOBEPKE MOJYYECHHBIX 3HAHUU U YMECHUM.
CamocrosiTenbHas paboTa OOydYarOIIMXCS HampaBjieHa Ha YriyOleHue u
3aKpeIUICHUe 3HaHWM, TOJYYCHHBIX HA JICKIUSX W JIPYTUX 3aHATHSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEIbHOTO AKTHUBHOTO NPUOOPETEHHS] HOBBIX, JIOMOJTHUTEIBHBIX
3HAHWUM, HOATOTOBKY K MPEACTOSIINM 3aHATHSIM.
N3ydeHne TUCUUIUIMHBI 3aKAHYUBAETCS 3a4€TOM C OLICHKOM.

6. OneHoYHbIC MaTepPUAJIbI N0 AUCHUIIINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00CCIICUMBACT OIICHUBAHNE X0/1a OCBOCHHUS
JTUCITUIUIMHBI, TIPOBOJIUTCS B COOTBETCTBUH C COJACP)KAHUEM JTUCIUILINHBI 110 BUIAM
3aHATUN B (pOpME ONPOCca/I0KIaI0B/ /pellieHns 3a/1a4/ TeCTUPOBAHMS.

[TpomexxyTouHasi aTrrecTanusi obecriedrMBaeT OLCHHUBAHUE MPOMEXKYTOUHBIX H
OKOHYATEIbHBIX PE3yJIbTAaTOB OOYUYEHHs 10 JUCIUILIMHE, MPOBOIUTCI B (opme
3a4eTa ¢ OLECHKOM.

6.1. IlpumepHbIE O1IEHOYHbIE MATEPUAJIBI:

6.1.1. Texkymero KOHTPOJIsA

Tunosbie BONpPOCHI s onpoca:

KaxkoBsl nenu nporunozuposanust ODII?

Haiite onpeaenenue noxapy u O®II;

OxapakTepusyite noxxapHbiii (akTop - IIaMs U UCKPHI;

OxapakTtepusyite TMOXAapHbI (GaKTop - TOBBIINICHHAs TeMIIepaTypa

OKPY’KAIOIIEH CPEIbI;

OxapakTepusyite MokapHblii (HaKTOp - TOKCUYHOCTH MPOAYKTOB TOPEHUS U

TEPMUYECKOTO PA3IOKEHUS;

OxapakTepu3yiTe oKapHbIi (GaKTOp — JIbIM;

[lepeuncnure npeaensHo nomyctuMsie ODII;

Ha xakue Kjaccel JeisTCsl MaTeEMaTUYECKUE MOJIEIIN TT0XKApa;

9. Ilepeunciure OCHOBHBIE OMACHBIE (PAKTOPHI MOKAPa;

10.B xakux HOpMaTUBHBIX JOKyMEHTax peraaMmeHTupyrorcs OPII;

11.Kakue MmaTreMaTHYeCKHE METOBI IT03BOIIOT OoleHUTh ODII.

12.Kakue ¢usnyueckue sSBICHHUS BIUSIOT HAa pacCIpOCTpaHeHUE Tokapa?

13.Ilepeuncnure (HakTOphl, BIUSIIOUIME Ha CKOPOCTh PACIPOCTPAHEHHUS TUIAMEHH
10 TOPIOYHMM MaTepuasam;

14.OxapakTepusyiTe MoKapHBIM (aKkTop - TIaMsi U UCKPHI;

15.0xapakrepusyiiTe TOXapHBIM  (PakTop - TOBBINICHHAs TeMIIeparypa
OKpY>KaroIlIeH Cpebl;

16.0xapaktepusyiite moxapHblii (aKTOp - TOKCUYHOCTH MPOAYKTOB TOPEHHUS U
TEPMHYECKOT0 Pa3I0KEHHUS;

17.0OxapakrepusyiTe N0KapHbI PaKTop — AbIM.

18.B 4yem 3akiouaercs OCHOBHAsl CJIOKHOCTh HCCJIEIOBAaHUS TMOXapa Kak
(U3HYECKOTO SIBICHHUS?

A o

o=
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19.1TosicHuTe CYyIIHOCTh METO/A aHAJIN3A CIIOKHBIX MPOLIECCOB;

20. Kakwme cBoiictBa roproueii Harpy3ku (I'H) m kakum oOpasom BIHMSIOT Ha
JAMHAMUKY T0Kapa U €ro OmacHbIX (akTopoB?

21.JloyeMy HEBO3MOXKHO MOAPOOHO M3y4nTh BiMsHHE cBoiictTB ['H Ha
MPOTEKaHUE MOKapa TOJIbKO HA OCHOBAHMH (PU3NYECKHUX IKCIIEPUMEHTOB?

22.0OxapakTepu3yiTe NoKapHbIA (GaKkTop — IIaMs.

23.Ha xakue 3Tansl AETUTCS MO0XKapa B 3aKPBITOM ITOMEIICHUN?

Tunosbie TeMbI 1/ 10KJIAI0B:

1. ®uznueckue BenuuuHbl, xapakrepusyromue O®DII B KoOIMYECTBEHHOM
otHomeHuu. [IpeaensHo nomycrumseie 3HaueHust OPII.

2. lenn un 3amaum omnpexaesieHus (pacd€ra) pas3IMYHBIX BUJIOB IMOXKAPHBIX
PHUCKOB JUTsI pa3IMYHBIX 00bEKTOB. X KpUTHYECKHE HOPMATUBHBIC 3HAUCHHSI.

3. Onpenenenue (XapakTepUCTUKA) Pa3IMYHBIX BUIOB MOKAPHBIX PUCKOB.

4. YactoTa BO3HUKHOBEHHSI IMOXapa B 3JaHUM W KAaKUM OOpa3oM OHa
ONpPENEIAETCS.

5. BepositHOCTh 3 PeKTUBHOrO cpadaThiBaHUSI aBTOMATHYECKUX YCTAaHOBOK
MOKapOTYILIECHUS B 3JJaHUH.

6. BeposiTHOCTb NpPUCYTCTBUS JNIOJAEH B 3JaHUM M KakuM 00pa3oM OHa
ONpPENEIACTCS.

7. BeposTHOCTh 53Bakyaluu JIOJIed MNpU TMOXKape MW KakuM o0pa3oM OHa
ONpEeNEIACTCS.

8. BeposiTHOCTh 3 (DeKTUBHON PabOThl CUCTEMBI MPOTUBOMOKAPHON 3aTUTHI,
HaIpaBJICHHOW Ha oOecrieueHre Oe30MacHOM IBaKyaluu JTrojiei npu noxape. Kakum
0o0pa3oM OHa PACCUYUTHIBACTCS M KAKHE COCTABJISIONINE BXOMSAT B PACUET.

9. XapakTepuCTMKa Y CYTh pa3IMYHBIX MATEMATHUYECKUX MOJIEJIEH,
MpUMEHSIEMBIX NpU pacuére (mporuo3upoanuun) ODII.

10. OcHOBHBIE NOHATHS, NpPUMEHsEMble Npu mporHozupoBanuun ODII u
OMpEeIeICHUH MOKAPHBIX PUCKOB.

TunoBble 3a1a4n:

1. ITpoBecTu pacyeT JUHAMHMKU OMACHBIX (DAKTOPOB IMOKapa MO KOHKPETHOMY
BapUAHTY MCXOJHBIX JaHHbIX. [locTpouTh rpaduku HU3MEHEHHUS BO BpPEMEHU
COCTABJISIOIIMX MAaTEPUAIBHOTO M JHEPreTHYECKOro OajaHca ToXkapa, a TakKkKe
rpaduKu M3MEHEHHUS MAacChl 1 BHYTPEHHEH SHEPIHH r'a3a B IOMEIICHHUH.

JlaHHbIE 1T pacyera

[Tapamerp Homep BapuanTa pacuera

1 2 3 4 5 0 7 8 9 10 11 12
ITomemenue, M
JUTHHA 5 10 36 5 10 | 36 5 10 36 5 10 36
HIMPUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. [ 2.6 4 8 2,6 4 8 2,6 4 8
[Ipoem 1, m:
Hwxnwnii cpes 0 u1s Bcex BapuaHTOB pacyera
Bepxumuii cpes 0,05 mns Bcex BapWaHTOB pacyuera
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INHUpPpUHA 0,8 JJI BCEX BAPHUAHTOB pacycTa

[Ipoem 2, m:

Huwxnnii cpes 0808|0408 |08|04|08]|08]04]|08]|08]| 04

Bepxnuii cpes 23123160 |23 123]60]231]23]60]|23]|23 6,0

[upuna 12 24 (1361212413612 ]24]|36] 12|24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 100
T'oproyas Harpyska: JAPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUTHHA, M 5 10 10 [ 0,5 1 4 5 10 10 | 0,5 1 4
LUIUPUHA, 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. IlpoBecTy ¢ MOMOIIBIO MHTErPAIbHOM MOJIEIM MOJEIMPOBAHUE TOXKapa B
MIOMEUIEHUSX C OAHUM MPOEMOM, JABYMS ITPOEMAMHU U C MEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpaduiku U3BMEHEHHS BO BpEMEHH IMapaMeTpPOB ra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBath pacu€THyl0 MOJElIb IMOXapa B
KBapTupe (IUIaHbl KBAPTUP MNPWIATAIOTCA K 3aJaHUI0 HAa MPAKTUYECKOE 3aHSTHE).
PacuétHass Mojenb COCTOMT U3 KBAapTUPHI (B COOTBETCTBUM C BapHaHTOM),
KOPUJOPOM JUITMHOM 15 u mupuHoi 3 MeTpa u BecTUOIOIISI pa3MepoM 5 Ha 5 METPOB
(B KOTOpPOM HaXOAMUTCS OKHO M ABEPb — CBS3b C aTMocdepoil). I'panuiibl pacué€THOTO
JIOMEHa OJIHO3HAYHO OMNpeaesstoTcss pacu€THoM ceTkod (cetkamu). IloxkapHas
Harpy3ka — TpSMOYIOJbHUK (MCIOJB30BAaTh TOJBKO peakuuu 0e3 XJjopa).
CdopmupoBaTh TpU TPYMIbI «JIATUUKOB» U «IJIOCKOCTW». llepBas rpymnmna 1aTdukoB
— y BbIXOJIa U3 KBapTUpbl. BTOpas — nocepeaune kopumpopa. Tperbss — y BbIXoAa U3
BECTHOOJIS.

4. B nporpamme Fenix2+ mo pacueTHON MOENM MOXKapa B KBAPTUPE MPOBECTH
MOJICJIMPOBAHUE JUHAMUKU OMACHBIX (haKTOPOB MOKapa.

5. Co3pganue cueHapueB  9BaKyallUM B  IOMEIICHUSX  Pa3IMYHOU
(GYHKIMOHATHHOM OMACHOCTH M MOCEAYIONIETO pacyeTa BPEMEHH IBaKyalluu JIOJIEH.
Co3nath JIOKallMU-BBIXO/Ia COTVIACHO MHCTPYKIMU MO HCIOJIb30BAHHUIO MPOTPAMMBbI.
[IpoBecTu paccTaHOBKY JIFOJEH IO CIIEHE U 3aJJaHUE CIIEHAPUEB MOBEJICHUS COTJIACHO
MHCTPYKIIMM TI0 UCIIOJb30BAHUIO MNPOrpaMMbl U B COOTBETCTBUHM C HUCXOJHBIMU
naHHbIMH. [IpoBecTu pacuet BpeMeHH 3Bakyauuu jJrojeid. CBeaeHus: 0 HE00X0JMMOM
pacueTe KapThl MyTed »HBaKyallMd M TOPSAKY 3alycka pacyeTa OTpa)XKeHbl B
WHCTPYKIIMH 10 UCIOJIb30BaHUIO MporpaMmbl. [logydeHHbIe pe3yabTaThl 3aHECTH B
Ta0JIUILy U TIOCTPOUTH TPpaUKKU MPOLIEHTHOTO COOTHOIIEHHUS BBIMIEAIINX JIFOJAEH KO
BPEMECHH.

TunoBble 3a1aHus 1J151 TECTUPOBAHUS:
1. CormacHo TEXHHYECKOMY pErjaMeHTy O TpeOOBaHUAX TMOKapHOU
0e30macHOCTH, OMACHBIMH (PAKTOpAMHU MOXKapa SBISTFOTCS
1. TenoBOI MOTOK
2. IOBBIIIEHHAs KOHLIEHTPALMS TOKCHUYHBIX MPOAYKTOB TOpPEHUA U
TEPMUYECKOTO PA3ITOKEHUS
3. maHuKa NPHU dBaKyalluH
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2. K comyTcTByIOIUM TPOSBICHUSIM OMACHBIX (PAKTOPOB MOKapa, OTHOCATCS:

1. [Lmamst 1 uckpsl

2. OckoJIKu, 4acTh pa3pylUIMBIIMXCS anlapaToB, arperaTtoB, YCTAHOBOK,
KOHCTPYKIIUI

3. [ToHm>XeHHAsT KOHIEHTPALUS KUCIOPOaa

4. [ToHm>keHHAsh KOHIIEHTPALMU KUCI0POIa

3. Iloxap, peryaupyemslil rOproYel Harpy3Kou 3To

l. Kkorma kuciIopoJa B MOMENIEHWH OYEHb MAJI0O U CKOPOCTH BBITOPAHUS
ONPENIEISAETCS] CKOPOCTHIO PUTOKA BO3TyXa U3BHE,

2. KOrja KHUCJIOpOJa B IOMELICHUH JOCTaTOYHO M CKOPOCTh BBITOPAHMS
OIpENENAETCS] CKOPOCTBIO razu(uKaly TOIINBA,

3. Korja KUCJIOpOJa B IOMEIIEHMHM JOCTATOYHO M CKOPOCTH BBINOpPAHUS
OIIPENEIAETCS CKOPOCTBIO IIPUTOKA BO3yXa U3BHE,

4. xorga KucCiopoJa B IOMEUIEHUU OYEHb Majl0 U CKOPOCTh BBITOPAHUS
OIpENETAETCS] CKOPOCTHIO ra3u(uKaly TOIIINBA,

4. Tlocne TOro, Kak JOKaJIN30BaHHOE BOCINIAMEHEHUE NEPENUIO B YCTOMYUBOE
rOpeHue, JaJTbHENIINN MPOLIECC MOKET MOUTH IO OAHOMY U3 TPEX HAIIPABJICHUN:

1. 3aropeBmmiics npeaMeT CropuT MOJHOCTBIO, U MOXKAP NMPEKPATUTCS, HE
paclpOCTPaHUBIINCH HA NPYTUE W3AENHS W3 TOPIOYET0 MaTepuana, 3TO UMEET
MECTO, B YACTHOCTH, IIPU YCJIOBHUH, €CJIHM IEPBBIM 3arOpeBIIMNCS MPEIAMET
HaxXOJMTCS B U30JIMPOBAHHOM MOJIOKEHUU

2.1Ipy HEIOCTaTOYHOM BEHTWIALMM II0KAap MOXET aBTOMAaTUYECKU
IPEKPAaTUThCS, WIM TOpEeHHE OyIeT MPOUCXOAUTHh C TAKOM Majlol CKOpPOCTBIO,
KOTOpasi JUKTYETCs TOCTYITHOCTBIO KACIOPOIa

3.IIpu [OCTAaTOYHOM KOJMYECTBE TOPIOYEr0 Marepuana W IPUTOKA
CBEKEr0 BO3JyXa II0KAp MOXKET BBIPACTH [0 pPAa3MEpPOB IIOJIHOTO OXBaTa
IIJJAMEHEM BCEH KOMHATBI, KOT1a FOPST BCE BO3TOPaEMbIE TIOBEPXHOCTH

5. CroxacTH4eCKUEe METOJIbI MOJAEIUPOBAHUS - ’TO METOBI C UCIIOJIB30BAHUEM

1. uHTErpaNbHBIX YPaBHEHNH,

2. nudPepeHnATbHBIX YPaBHEHUH,

3. TEOpUHU BEPOSATHOCTH,

4. TeopuH SKCIIEPUMEHTA,

6. Kakas mopenp wucnosib3yercs I NMOMELIEHWW, B KOTOPBIX OJIMH H3
reOMETPUYECKUX pPa3MepPOB ropasnio 0oJiblIe (MEHBIIE) OCTAIBHBIX

1. UuTerpanbHas

2. 3oHHas

3. IloneBas

7. TerioBoM MOTOK, OTHECEHHBIA K €IWHHUIE U30TEPMUYECKON MOBEPXHOCTH,
Ha3bIBACTCS

l. IUIOTHOCTBIO TEMIOBOTO ITOTOKA

2. yIEIbHBIM TEIUIOBBIM ITOTOKOM

3. TEIUIOBOW HArpy3Kou

8. Jlns HacTymjeHuss MOJHOrO OXBaTa IUIAMEHEM NOMEIIeHHs Tpedyercs
TEIUIOBOM ITOTOK MHTEHCUBHOCTBIO TPUMEPHO

14



1. 10 kB1/M2 B 00BbeMe TOMEIIEHUS
2. 20 kB1/M2 Ha ypoBHe 1oJ1a
3. 40 xB1t/M2 Ha ypoBHe nona
4. 30 kB1/M2 B 06beMe IOMEIIICHUS
9. na pacuera OPII cToXaCTUYECKUMU METOJAMH IIPUMEHSIOT:
1. ypaBHenue Kianeiipona,
2. ypaBHeHue CrToKca,
3. ypaBHeHue bepHyn,
4. xoHeuHble 1lenu MapkoBa,
5. ypaBHenue ®ypoe-Kupxroda
10. IToneBbie MO/IENIN OA3UPYIOTCS HA UCIIOJIB30BAaHUU
. CTOXaCTHYECKUX METOJIOB,
. M depeHrnaIbHbIX YPaBHEHUHM B YACTHBIX TPOU3BOJIHBIX,
. U1 TpUOIU3UTENBHBIX PAacUueTOB MOXkapa,
. B TIOJIEBBIX YCIIOBHUSIX,
. UHTErPAJIbHBIX YPABHEHUH B YACTHBIX MPOU3BOIHBIX

DN B W=

6.1.2. IIpome:KyTOYHOI aTTECTALIUU

IIpuMmepHbIN NepeYyeHb BONPOCOB, BLIHOCUMbIX HA 3a4€T € OLEHKOH

1. Omacueie  ¢akToppl mnoxapa (O®II). dusuueckue  BEIMYUHBI,
xapakrepusyronmecs O®DIlI B KOJMYECTBEHHOM OTHOLIEHHM W WX MPEAEIbHO
JNOMYCTHUMBbIE 3HAYECHUS.

2. IlonsTHE M BUABI MTOXKAPHBIX PUCKOB, UX NMPUMEHEHHE U KOJIMYECTBEHHOE
HOPMHUPOBAHUE.

3. OcHOBHbIE pacy€THbBIE BEJIMYMHBI JUII ONpPEAEICHUS WHIWBUIYAIbHOIO
MOYXKapHOT'0 PUCKA TPAXKAAHCKUX 3/1aHUM. VX XapaKTEepUCTHUKH.

4. KakxuMm oOpa3zoM ompenensieTcsi BEPOATHOCTh 3BaKyallud U3 3[aHUS IPU
pacyére MHIAMBHUIYAJBHOIO IOXApPHOTO PUCKA. B 4WéMm 3akimodaeTcss ompenesieHue
BpeMEeHHU OJIOKMPOBKH myTei sBakyaunu ODII.

5. B kakux cily4asx OCYILECTBISETCS OIPEACICHUE IT0KAPHBIX PUCKOB I
MPOU3BOICTBEHHBIX OOBEKTOB U KAaKUX BUOB MOKAPHBIX PUCKOB.

6. OO6mue TpeOoBaHMs K pacy€TaM MOXKAPHOTO PUCKA Ha MPOU3BOJCTBEHHBIX
00BEKTaX U UX OCOOCHHOCTH.

7. Bo3MoxHocTh mnosiBieHHs Kakux O®II yuyuThiBaeTcs mpu MOCTPOEHUU
1oJiel ONacHbIX (aKTOPOB MOXkKapa Ui pa3IMUHbIX CIIEHAPUEB PA3BUTHS MOXKapa.

8. IlepeueHp mpoOLECCOB, MMEKOIMX BO3MOKHOCTh BO3HUKHYTh IpH
peanu3aluu  I0XKapOOIIaCHBIX CUTyallMd W II0KapOB WM  SBJBIIOIIUECS MX
IIOCJIEACTBUAAMH, IIPU  OINPEHAECICHUN TOKAPHBIX PHUCKOB  ITPOU3BOJCTBEHHBIX
OOBEKTOB.

9. B 4yém HEoOXOIMMOCTh MOCTPOEHHS JIOTMYECKOro JiepeBa COOBITUH s
CLEHApHsT BO3HUKHOBEHMSI W Pa3BUTHs I0OXApOONACHOW cuUTyanuu (moxapa).
ITpuHIUII TOCTPOEHUS.
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10. Kakum o00pa3oM OCYIIECTBISICTCS pacyeT 3HAYCHWH WHIANBUIYaTbHBIX
MO’KAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPHUH MMPOU3BOJCTBEHHOTO 00BEKTA.

11. Kakum 00pa3oM OCYIIECTBISACTCS pacyeT 3HAYCHUN COIHMAIBHOTO
MO’KAPHOTO pUCKa JUIsl 3[IaHUN TPa)KJAaHCKOIO Ha3HAYEHUs, HAXOMISIIMXCS BOJIHM3U
0OBEKTA.

12. Kakum oOpa3oM ompenensieTcss pacy€THhIM CLEHapuil W KOJIMYECTBA
rOPIOYMX  BEIIECTB, IMOCTYMAKOIIUX B  OKPYXKAIOIIee MPOCTPAHCTBO  MpHU
BO3HMKHOBEHUU MOKAPOOINACHON CUTYAIIMK HA MPOU3BOJCTBEHHOM OOBEKTE.

13. MeTonbl MaTeMaTUYecKOro MozenupoBaHus guHaMukun OO®II, wux
O0COOEHHOCTH U 00JIACTH MPAKTUYECKOTO UCIIOJIb30BAHUS.

14. Kakum oOpa3oMm oOIpeAenseTcss BEepOsSTHOCTh dBaKyallud W3 37aHUsl MpU
pacyére MHIMBHIYaJbHOIO IMOXAPHOTO pPHUCKAa. B uéMm 3akitodaeTcsi ompenesieHHe
BpeMeHHU OJIOKHPOBKH myTei sBakyanmu ODII.

15. UuTerpanbHblii METO/ OMUCAHUS COCTOSIHUSA Ta30BOM CpeJibl MPH MOXKape B
nomenieHnn. CpenHeoObeMHasi IUIOTHOCTh Ta30BOM Cpelapl U CpelHeoOBbEeMHBIE
naplyalbHbIE IVIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenHeoObeMHasi BHYTPEHHSIE JHEPTUST U CPEAHEOOBEMHOE JaBJICHUE
ra3oBOM CpeJbl B IOMENICHUH.

17. CpegnemaccoBasi U CpelHEOObEMHAs! TEMIIEPATYPBI CPEABI B TOMEIICHUH.

18. MeTonuka omnpeseneHusi cpeIHe00bEeMHOIO TaBIEHUs, CPEIHEMACCOBOU U
CpellHe0ObEMHON TeMIlepaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX U3MEPEHUH.

19. NHTEerpanbHOE ypaBHEHHE COCTOSHUS Ta30BOM CPEbI B IOMEIICHUU.

20. IpiMooOpa3oBaHre M TMapamMeTpbl JbiMa, OOPA30BAHHOTO TBEPIBIMU
yactuuamu. Koarymsuus u cefuMeHTanus 4acTull JbIMa.

21. OnTryeckoe KOJUYECTBO JIbIMA U CpeHEOOhEMHAs ONITUYECKast TNIOTHOCTh
npiMa. CBSI3b MEXYy ONTHYECKOW IJIOTHOCTBIO JbIMA M JATbHOCTHIO BHUJIUMOCTH.
DKCIEpUMEHTAIbHBIE METO/Ibl U3MEPEHUS ONITUYECKON MIOTHOCTHU JbIMA.

22. lHTerpanbHblii METOJ TEPMOJAMHAMHYECKOro aHaimu3a noxapa. Cpena B
MOMEIICHUH KaK OTKPBITAasi TEPMOAMHAMUYECKAsI CUCTEMA.

23. BbIBOJ ypaBHEHHI MaTepuaIbHOro OanaHca cpesibl M €€ KOMIIOHEHTOB.

24. BbIBOJ ypaBHEHHMI OalaHca ONTUYECKOrO KOJIWYECTBA JIbIMA U SHEPIHH.
HavanbHble yclioBUS U yCIOBHS OJHO3HAYHOCTH.

25. Knaccudukanus HHTErpalibHBIX MaTeMaTHYEeCKUX MOJeNeil moxapa.
MaremaTnyeckasi NOCTAaHOBKA 3aAa4u 0 mporo3upoBanun O®PII Ha ocHOBE MOITHOM
CUCTEMBI U PepeHIINaIbHBIX YPAaBHEHUN UHTETPATIbHON MOJENHU Mokapa. MeToabl
YUCJIEHHOTO PEUICHUS 3TOM 3a/1a4H.

26. IlpuBenenue  ypaBHEHUW, onuchBaommx  auHamuky  O®II, «k
oe3paszmepHomy Buay. [logoOue u Kpurepru moa00us 0KapOB.

27. IlpuunHbl, 00yCIIaBIMBAIONINE JIBUKEHHE T'a3a U ra3000MEH MOMEIIECHUS C
BHEIIHEW CpEeoM 4Yepe3 Mpoembl Mpu Ioxape. PacnpeneneHue ruapoCTaTUYECKUAX
JABJICHUM 110 BEPTUKATIU BHYTPHU U CHAPYKHU MOMEIICHUSI.

28. Ilnockocth paBHbiX gaBieHuit (ITPJ1). 3aBucumocts pacnosnoxenus [TP]]
OT CpeaHEOOBEMHBIX 3HAYEHUN [aBJIEHUS M IUIOTHOCTH Ta30BOM Cpeabl B
MOMEIICHHH.
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29. Bo3MOKHBIE PEKUMBI Ta3000MeHa TTOMEIICHHUS Yepe3 MPOEM.

30. ®opmynbl AJisE  pacyeTa CKOPOCTH JBUKEHHUS YXONSIIMX Ta30B U
MOCTYMAIOIIETO BO3/lyXa B Pa3HbIX TOUKAX MPOEMa.

31. 3aBUCUMOCTH MAacCOBBIX PaCXOJ0B YXOISAUIMX Ta30B U MOCTYIAOILIEro
BO3/lyXa JUIsl BEPTUKAJIBHOIO MPSMOYTOJIBHOIO MPOEMa IMPHU Pa3IMYHBIX PEKUMAX
ra3000MeHa OT F€OMETPUUYECKHUX XaPAKTEPUCTHK 3TOT0 MPOEMa U CPEeIHEOOBEMHBIX
napamMeTpOB COCTOSIHUS Ta30BOM Cpebl B MOMEUIEHUH (IULIOTHOCTH U JaBICHUS).

32.'a3000MeH yepe3 Kpyrible BEpTHKaIbHbIE MpoeMbl. ['a3000MeH uepes
TOPU30HTAIBHBIE POEMBI.

33. ®opmyIbl AJIsl pacueTa MacCOBBIX PACXOJOB ra3za 4yepe3 MPSMOYTOJbHbBIN
IIPOEM C YUYETOM BIIMSIHUS BETPA.

34. BiusiHue HEOAHOPOAHOCTH TEMIEPAaTypHOro IMOJs B TIOMEUIEHWH Ha
pacnpenefieHue TUAPOCTATUYECKUX NABIEHUH BHYTPU TMOMEIECHUS U HA Ta3000MeH
4yepe3 NPOEMBI.

35. PannaiimoHHO-KOHBEKTUBHBIN TPOLIECC TEIJIONEpEeHoca B Tra3000pa3HO
cpelie ITpH MoXKape B MOMEILEHUH.

36. TermmooTnadya TrOPU30HTAIBHBIX CTEPKHEBBIX KOHCTPYKLMMN, OMBIBAEMBIX
IJIaMEHEM.

37. TennoBoe B3aMMOJCUCTBUE TIEPEKPHITUN C BOCXOISAIINM ITOTOKOM Ta30B OT
oyara rOpeHHs.

38. TerooTnaya BEPTUKAIBHBIX TOBEPXHOCTEH OrpayKIeHUN MOMEIEHUS TIPU
Pa3JIMYHBIX CTAAUAX MOKApa.

39. IIpouecchbl HarpeBaHHsl CTPOUTENBHBIX KOHCTPYKIMI NIpU MOXKape U
MaTeMaTU4YeCKOe ONHcaHue H3TUX npoieccoB. ConpspkeHHas MaTeMaTH4ecKas
MMOCTAHOBKA 33/1a4d O HAarPEBAaHWU CTPOUTEIbHBIX KOHCTPYKIUN MPU MOXKapE.

40. DOmnupuueckue GopMynbl UL pacueTa CpeaHux Kod(hUImeHToB
TEIUIOOT/IA4YX Ha BEPTUKAJIBbHBIX U TOPU3OHTAIBHBIX MOBEPXHOCTSX OTPAKIACHUN.

41. DOmnupuueckre GopMyIbl Uil pacyeTa UHTETPaIbHOrO TEIIOBOTO MOTOKA
B OIPAXKJICHUSIX.

42. JIy4uCThIil TEITIOBOW MOTOK YEPE3 POEMBI.

43. I'oproune BemiecTBa M WX XapakTepUCTHUKU. OCOOEHHOCTH TOpPEHHUS
TBEPIBIX, )KUJIKMX U ra3000pa3HbIX BEIECTB.

44. CxopoCTb BBITOpaHus Toproynx marepuanoB. CKOPOCTh TEIIOBbIACIICHUS B
riameHHoi 30He. KoadguimenT noaHoTs ropeHusl.

45. T'oproyasi Harpy3ka B TIOMCIICHMM M €€ XapakTepucTuku. JInHeitHas
CKOPOCTh paclpOCTPAaHEHHMs IUIAMEHU MO MOBEPXHOCTU roproueid Harpy3ku. Pacuer
IJIOIA/IN TT0YKapa NP Pa3InYHbIX BUAAX MMOXKAPHON HATPY3KHU.

46. Y nenpHasi MaccoBasi CKOPOCTb BBITOPaHUS TBEPABIX U JKHAKUX TOPIOUMX
MatepuaioB. TeraoBas MOIIHOCTb O4ara nokapa B IOMEIICHUH.

47. BniusaHue ra3ooOMeHa Ha IpoOLIECC TOPEHUs MaTepUualoB B MOMEUICHUHU.
PexxuMbl moxapoB B NMOMEUIEHUWU B 3aBHCHUMOCTH OT KOJMYECTBA MOCTYHAIOLIErO
yepe3 MpoeM BO3/yXa. 3aBHCUMOCTh MOIIHOCTH TEIUIOBBIACIICHUS MPU IMOXKape OT
KOHLIEHTpAIMU KUCIOPOAa B MOMEILEHHUU.
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48. BausiHue mpoueccoB 00pa3oBaHUs CJIOS 30JbI W YIVIA Ha MAacCOBYIO
CKOPOCTb BBITOpPaHUs M0’)KAPHON HArpy3KH.

49. CxopocTtu moTpeOIeHUsT KUCIOPOo1a, 00pa3oBaHUsI TOKCHYHBIX MPOIYKTOB
TOpPEHUS U ABIMOBBIICIICHHUS.

50. OcoOeHHOCTh Ta3000MEHa MOMEIIECHUS C OKpY’Karollel aTtMochepoil B
HayaJlbHOM  cTraguum  noxapa. Cucrema  guddepeHUUanbHbIX — ypaBHEHUU
MHTErpajJbHON MOJIETH MOXKapa C y4eTOM 3TOH 0COOEHHOCTH ra3000MeHa.

51. Cpenanee 3HaueHue Ko3(DPUIMEHTA TEIUIONOTEPh, XapPaKTEPU3YIOLIETO
TEIJIONOTJIONICHUE OTPAKICHUSMHU.

52. Ananutrueckoe petieHue 3a/laqyu 0 JUHAMUKE OMacHbIX (PaKTOPOB MOKapa
IIpU KPYTOBOM U JMHEWHOM PACIpPOCTPAHEHUU IJIAMEHH [0 MOBEPXHOCTH TBEPAOU
rOprOYEH HArpy3KH, a TAKXKE IIPU TOPEHUU KUJIKOCTEH.

53. @opMyIbl JUIsl pacueTa CpeHero 3HaueHus kod3(@uiMeHTa TeronoTepb
OpU  OMpeNeJeHUH KPUTHYECKUX CpPEeIHEOOBEMHBIX 3HAYEHUM TemmepaTyphl,
KOHIICHTpAIUi TOKCUYECKUX Ta30B, AePHUIINTA KUCIOPOJa U ONTUYECKON TIOTHOCTH
IbIMA.

54. B3auMOCBSI3b  MEXKJy KPUTHYECKHUMHU CPEIHEOOBEMHBIMU 3HAYCHUSIMU
OMACHBIX (PAKTOPOB MOXKApa C MPEAENIbHO JOMYCTUMBIMU HUX 3HAYEHUSIMU B 30HE
npeObIBaHUS JIIOACH.

55. @opMmynbl Jisl pacdyeTta KPUTHUYECKOM MPOJOJDKUTEIBHOCTA MOXKapa I10
YCIOBHUIO  JOCTHIKEHMSI KaXKIbIM  OMacHbIM  ()aKTOPOM  CBOETr0  MPEJEIbHO
JOMyCTUMOTO 3HaueHusl B paboueit 30He.

56. Bausinue pa3MepoB MPOEMOB Ha JMHAMUKY OMACHBIX (DAKTOPOB MOXkKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTh KPUTHYECKOW MPOAOJIKUTEIBHOCTH MOXKapa OT
KpUTEpHUS IPOEMHOCTH.

57. O6o6mennsie auddepeHmanbubie  ypaBHeHUsT Tmoxkapa. I[lomobue wu
MO/IEJIMPOBAaHUE HAYAJIBHOM CTaIUH MOXKapa.

58. Moaudukanus 0a30BOM MaTEeMaTUYECKON MOJEIM [Js ydeTa BIUSHUSA
00BEMHOT0 Ta30BOr0 TylIEHUs. JlOMOTHUTENbHOE ypaBHEHHE OaaHca.

59. BausgHue KOHILIEHTpAallMM  OTHETYIIAIIErO0 BEIIECTBA HAa  CKOPOCTh
BBITOpaHUSl.

60. Mogudukanus 0a30BOMl MaTeMaTUYECKOW MOJEIW JJis ydeTa TYyIICHUs
pacnbUIEHHON BOJIOU. J[ONOJHUTENbHAs CUCTEMA YPABHEHUNM M HAYAJIBHBIX YCJIOBUH
IUISL  ONKCAHUSL MCHApPEHUs Kamelb, OXJAXKICHHS KOHCTPYKUUA U CKOPOCTH
BBITOPAHMS MaTepuasna. AITOPUTM YUCIEHHON peann3aii MOJIEIIH.

61. OcobeHHOCTH pacipeneNeHus TOKaJIbHBIX MapaMeTPOB COCTOSIHUS Ta30BOM
Cpellbl BHYTPY ITOMEIICHNS B HAYAJIbHOM CTaJMHM I10XKapa U MPH JIOKAIBHBIX IT0XKapax.

62. Pa3neneHue NpocTpaHCTBA BHYTPH MOXkKapa Ha 30HbI. XapaKTEPHbBIE 30HbI B
Ha4yaJIbHOW CTaJUM MOXapa. Bo3ayXxa.

63. OnpeneneHrne MOTOKOB MAacChl M 3HEPIMU W3 KOHBEKTHBHOW KOJIOHKH B
MPUIOTOJOYHBIM CJION HA OCHOBE TEOPUH CBOOOAHOW TypOyJIEHTHOW KOHBEKTUBHOU

CTpyH.
64. Terio0OMeH MPUIIOTOIIOYHON 30HBI C OIPAKICHUSIMU.
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65. Jluddepennuanbabie YpaBHEHUS MaTepHAIbHOTO OajaHca ra3oBOM Cpeibl
U €e KOMIIOHEHTOB, OajlaHCca ONTHYECKOr0 KOJIMYECTBA [JbIMa M DSHEPruu s
MPUIIOTOJIOYHOM 30HBI IPU OTCYTCTBUU Ia3000MeHA C BHEIIHEH aTMOC(epoil.

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

67. MaTemaTuyeckas NOCTAaHOBKAa 3aJadyd O JMHAMHUKE OMNACHBIX (PaKTOpOB
Nno)kapa B MPUIOTOJOYHON 30HE M €€ aHAIUTUYECKOE PELICHUE TMPU MOCTOSHHBIX
3HAYEHHUAX PAa3MEPOB U TEIIOBOM MOILIHOCTH OYara ropeHusl.

68. MaTemaTuyeckas MOCTaHOBKA 3aJladyd MpH ra3000MeHE MPUIIOTOJIIOYHOIO
CJIOSI C BHELIHEN CPENOM U U3MEHSIOIIMMCS CO BpDEMEHEM 04arom noxapa.

69. bazoBass cucrema auddepeHIMANbHBIX  ypaBHEHHWH B  YaCTHBIX
NPOU3BOJHBIX JJII ONUCaHUS TYpOYJIEHTHOIO HECTAl[MOHAPHOI'O JIBWKEHUS U
IIPOLIECCOB TEIUIO- M MAacCOlEpeHOCa B MHOIOKOMIIOHEHTHOW Ta30BOM CMECH C
Y4E€TOM XUMHUYECKHX PEaK1il 1 00pa30BaHUs ABIMOBOTO a3PO30JI.

70. MaTemaTudeckas MoJieJb 00pa3oBaHUs, KOAryJsalMd ¢ TepeHoca
JBIMOBOI'O a3PO30JIs.

71. PannaninoHHBIM  TEIUIONIEPEHOC B HENPO3PAa4yHOM cpene. YpaBHEHHE
NepeHoca TEIIOBOI0 M3JIy4YEeHMs, METOAbl PEIICHUS 3a/ladyd O NEPEHOCE TEIIOBOIO
U3ITyYEHHUS.

72. Knaccuduxanus nuddepeHnraibHbIX MOJIEIeH oXapa.

6.2. lllkana oueHMBaHMA Pe3yJabTATOB INMPOMEKYTOYHOH ATTECTALMH H
KPUTEPHHU BHICTABJICHHS OLICHOK

Cucrema OLICHUBAHUA BKIOYACT:

®dopma [Tokazarenu
Kputepuu BbiCTaBIeHUST OLIEHOK [Ikana oueHnBaHUS
KOHTPOJIS OLICHUBAHUS
3auer ¢ NIPaBUIBHOCTh | JJaH NPABWIbHBIA, NOJIHBIA OTBET Ha OTJINYHO
OLIEHKOM Y MOJIHOTA IIOCTABJICHHBIM  BOIIPOC, IIOKa3aHa
OTBETa COBOKYIIHOCTb OCO3HAHHBIX 3HAHWUI
o  JWCUMIUIMHE,  JOKa3aTeJIbHO

PAcCKpBITBl  OCHOBHBIE  IIOJIOKECHHS
BOIPOCOB; MOTYT OBITH JIOIMYIIEHBI

HEOOYCTHI, HCIIPABJICHHBLIC
CaMOCTOATCJIBHO B IMPOLCCCC OTBCTA.
JaH HpaBHJ’ILHHﬁ, HEOO0CTATOYHO XOopouio

MMOJHBIA OTBET Ha IIOCTAaBJIICHHBIN
BOIIPOC, MTOKAa3aHO YMEHHE BBIICIIUTH
CYUIECTBEHHbIE U HECYLIECTBEHHBIE
MPU3HAKKW, TMPUYUHHO-CIIC/ICTBEHHbIE
CBS3M; MOTYT OBITh JIONMYIICHBI
HEI0YETHI, HCTIPABJICHHBIE c
MTOMOUIBIO IPENOAABATEIS.

JJaH HEJOCTaTOYHO NPABWIBHBIM M | YJIOBJIETBOPUTEIHLHO
TTOJTHBIHN OTBET; JIOTHKA Hu
MOCJIEIOBATEILHOCTh W3JI0KEHUS
MMEIOT  HApYUIEHUs; B  OTBETE
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OTCYTCTBYIOT BBIBO/IBI.
OTBET MpEeJICTaBIIsIeT co00i1 | HEYTOBJIETBOPUTEIHHO
pa3po3HEHHbIE 3HAHUS c
CYLIECTBEHHBIMU  OHMIMOKaMH  TIO
BOIIPOCY; MPUCYTCTBYIOT
(dbparMeHTapHOCTbD, HEJIOTHYHOCTb
U3JIOKEHUS;  JIOMOJIHUTENbHBIE U
YTOYHSIOUINE BOMPOCHl HE MPUBOIST
K KOPpPEKLIUH OTBETA Ha BOMPOC.

7. PecypcHoe o0ecnievyeHne QU CIUATIIIAHBI

7.1. JInuieH3MOHHOE M CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe
ob0ecreuenue

[lepedyeHb JULEH3MOHHOIO M CBOOOJHO PacHpOCTPaHSAEMOI0 IMPOrpPAMMHOIO
oOecrieyeHus:

- Astra Linux Common Edition penuz Open [I[10-25B-603] - OneparnonHas
cuctema obmiero HazHadeHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnuHoM peecTpe pOCCHIICKUX NporpaMm st
AJIEKTPOHHBIX BHIYUCIUTENbHBIX MAILLIMH U 0a3 JaHHBIX - 4433 ]

- MoitOduc O6pazoBanue [[10-41B-124] - [TonHBIA KOMIUIEKT PEAAKTOPOB
TEKCTOBBIX JOKYMEHTOB M S3JIEKTPOHHBIX TaOJIMIl, a TaKKe HHCTPyMEHTapHil s
pabotel ¢ rpaduueckumu npesentanusamu [CBob6oaHO pacnpocTpansemoe. Homep B
EnunoM peecTpe pOCCHUCKHMX NporpaMM JUisl 3JIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIllFH ¥ 0a3 JaHHEIX - 4557]

- Fenix2+ — OrmeHka pHCKOB TOXapHOW OE30MaCHOCTH B  3JaHHIX
COOPYKEHHMSIX M CTPOCHHSIX Ppa3IUYHBIX KJIacCOB (YHKIMOHAIBHOW TMOXapHOM
onacHoctu cornacHo IIpunoxenus k npukazy MUC Poccun ot 30.06.09 r. Ne 382
[Kommepueckast (OEM)]; T10-38C-720

7.2. IIpodeccnonaibHbIe 0a3bl JaHHBIX 1 MH(POPMALMOHHbIEC CIIPABOYHbIEC
CHCTEMbI

- HWudopmamnmonnas cucrema «EauHoe OKHO IOCTyma K 0O0pa3oBaTeIbHBIM
pecypcam» [DnekTpoHHBIM pecypc]. — Pexum gocryna: http://window.edu.ru/,
JOCTYI TOJBKO MOCJIE CAMOCTOSITEIbBHON PETUCTpaIuu

- Hayunas osnexktponnas Oubnmuorexka «eLIBRARY.RU» [DnexkrpoHHbIi
pecypc]. — Pexum pocryna: https://www.elibrary.ru/, mocTym TOJNBKO TOCIE
CaMOCTOSITEJIbHOM PETUCTPALIMHU

- CopaBounas npaBoBasg cucrema «Koncynsrantllmoc:  CryneHT»
[DnexTponHblif pecypc]. — Pexum goctymna: http://student.consultant.ru/, cBoG0AHBII
JAOCTYT

- Hudopmanmonno-npaBoBoi moprtan «l'apant» [DIeKTpOHHBIA pecypc]. —
Pexxum nocrtyna: http://www.garant.ru/, cBOOOIHBIN JOCTYII
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- DnekTpoHHas oubnuorexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpPU30BAHHBIN 1OCTYI);

- DIEKTpOHHO-OMOINOTEUHAS crucrtema «9BC IPR BOOKS»
http://www.iprbookshop.ru (aBTopr3oBaHHbBIN JOCTYTI).

7.3. Jluteparypa

OcHoBHas JuTEparypa:

1. IlporHo3upoBaHue onacHbIX (PakTOpoB Moxkapa: YueOHoe nocodue / FO.JI.
Motopeirun, B.A. JlopumkoB, ®.A. JlementheB, FO.H. benpmmna. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3ebS51f

2. AHanu3 HapylIeHW HOPMATHUBHBIX TPeOOBaHHWI B OOJACTH TOXKapHOM
0€30macHOCTH, MPOTHO3MPOBAHUE M IKCIEPTHOE HCCIENOBAHUE WX IOCIEICTBUI:
yueOnoe nmocobue / H.B. Tlerposa, FO.Jl. MoTtopeirun, A.O. AatonoB u ap. — CII6.:
Cankrt-IlerepOyprckuii yausepcurer I'TIC MYC Poccuu, 2017. — 158 c. Pexum
noctyma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonosiHUTEILHASA JIMTEpaTypAa:

1. IlporHo3upoBaHue omnacHbIXx (aKTOPOB IMOXKapa : Kypc JIeKIuid /
coctaputenu C. A. CazoHoBa. — BopoHex : BoOpoHEXCKkuil TrocymaapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbl yHUBepcurer, ObC ACB, 2015. — 100 c¢. — ISBN
2227-8397. — TekcT : 3JeKTpOHHBIN // DnekTpoHHO-OMOIMoTeuyHas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopus ropenus u B3pbiBa: YueOHUK s BbizoB MUC Poccum / B.P.
Manmuaun, B.M. Kmumkun, C.B. AnmkeeB u ap. — CII6.: Cankrt-IlerepOyprekuii
yHuBepcuteT I'TIC MYUC Poccun, 2009- 280 c. Pexxum noctyna: http://elib.igps.ru/?
3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34¢-9592fca88130&remote=false

3. IIporHo3upoBanue omnacHbIXx (akrtopoB mnoxapa / Moropeirua 0./,
JloBuukoB B.A., IlapunoBa IO.I'. // JlaGopatopusiii mnpaktukym CII6.: CII6
YHuBepcutet I'TIC MUC Poccuu, 2008. http://elib.igps.ru/?
4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377dddal

7.4. MaTepuajibHO-TeXHUYECKOe o0ecneyeHmne

Jns mpoBeneHUss W OOECICUCHMs] 3aHATHH HCIOJB3YIOTCS ITOMEIISHHUS,
KOTOpbIE TPENCTABIAIOT CO0O0H y4ueOHBbIC ayAUTOPUU MJIA TMPOBEACHUS Yy4eOHBIX
3aHATHH, MPEIYyCMOTPEHHBIX MporpaMMoiu OakanaBpHara, OCHAIIICHHBIC
000OpyZIOBaHUEM M TEXHUYECKUMHU CPEICTBAMH OOYUYCHHUS: aBTOMATH3HPOBAHHOE
pabouee MecTO mpenojaBaTeis, MapKepHas J0CKa, MYJIbTHMEIUUHBIA MPOEKTOP,
JIOKyMEHT-Kamepa, ocaJiouHbIe MeCTa 00y4JaroIuXcsi, KOMIbIOTEPHBIN KJlacc.

[Tomemienust a8 caMOCTOSTENBHOM pabOThl  OOyYaroOlUXCS OCHAICHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TMOJKIIOUECHUA K ceTu «MHTepHET» M
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o0ecreyeHueM JI0CTyna K 3JIEKTPOHHOUW WH(MOPMAIIMOHHO-00pa30BaTeIbHON Cpefie
YHUBEpPCHUTETA.

ABTOpBI: KAHAUAAT TEXHUYECKHUX HAyK, TOUEHT JleMeHTheB D.A.
JIOKTOp TEXHUYECKUX HAyK, mpodeccop Motopeirun FO. /1.
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