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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 ¢ HHAUKATOPAMH JOCTUKEHUS KOMIIEeTeHIUil

I/IHI[I/IKaTopBI JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyembie pe3ynbTaThl 00yUYEHUS O
JUCLHUTIIINHE

Tun 3aga4 npogecCHOHANBLHOM 1eATeJbHOCTH: IIpOeKTHO-KOHCTPYKTOPCKUM

I1K-2.1 3Haer nelcTBYIOLUIME PACUETHBIE U
AKCIIEPUMEHTAJIbHbIE METOIUKH.

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

[1K-2.2 YmMmeeT npoBOAUTH aHAIN3
MOKapHOM ONACHOCTH

YMeeT nporHo3upoBaTh pa3BUTHE OMACHBIX
(dakTOpOB moXKapa

[1K-2.3 Biageer HaBBIKOM BEIOOpA
W3BECTHBIX YCTPOHCTB, CUCTEM M METOJIOB
3alIMTHI YeJIOBEKA U OKPYKAIOMIEH CPebl OT
HETaTHUBHBIX BO3JICHCTBUI OMACHBIX
(bhakTOpOB TOKAPOB

Bnageet HaBbIKaMu U3y4eHUs: AMHAMUKHI
pa3BUTHS OMACHBIX (PAKTOPOB MOXKapa ¢
MIOMOIIbI0 COBPEMEHHBIX MPOTPaMMHBIX
POJYKTOB

I1K-4.1 3naer cpencrsa
aBTOMATHU3HPOBAHHOIO TPOEKTUPOBAHHSL.

3HaeT COBPEMEHHBIE TPOIPAMMHBIE NIPOTYKTHI,
peanu3yroIye HHTErPAIbHYI0 MATEMATHYECKYO
MOZEJIb I10XKapa.

3HaeT NpUKIJIaJHbIe IPOrPaMMbl Ha OCHOBE
30HHBIX MOJEJEH MoXKapa

3HaeT NpUKIJIaJHbIe IPOrPaMMbl Ha OCHOBE
IIOJIEBBIX MOJIEIICH I10KAPa.

I1K-4.2 YmeeT paccunThIBaTh pa3invHbIC
TEXHUYECKHUE CUCTEMBI U TEXHOJIOTUYECKUE
IIPOLIECCHI.

YMeeT MpoBOJIUTH OLEHKY MTOKAPHOTO PUCKA €
IIOMOUIBIO COBPEMEHHBIX ITPOTPAMMHBIX
IIPOJTYKTOB.

YMeeT NpOBOAUTH pacyeT dBaKyallMOHHOU
COCTAaBJISIFOLIEH pacyeTa MOKapHOI0 PUCKA.

[1K-4.3 Bnageetr HaBbIKOM MOJEIUPOBAHUS
Pa3TUYHBIX TEXHUYECKUX CUCTEM U
TEXHOJIOTMYECKUX MPOLECCOB AJII PELICHUS
3aJ1a4 MO’KapHO# 0€30MacHOCTH

Bnaaeer HaBBIKOM MOJETUPOBAHUS
pacIpoCTpaHEeHUIT ONacHBIX (PaKTOPOB MOXKApa Ha
00BEKTE C IOMOLIHIO0 COBPEMEHHBIX
HPOTPaMMHBIX ITPOTYKTOB

3. MecTo IMCHUIUIMHBI B CTPYKTYpe OCHOBHOM NPO(hecCHOHATbHOMI
o0pa3oBaTe/IbHOM MPOTrPaMMBbI

I[I/ICI_II/IHJ'II/IHB, OTHOCHTCA K

yactd, (GOpMHpPYeMOl  y4acTHHKaMU

o0pa3oBaTeIbHbIX OTHOIIEHWH, OCHOBHOM MPO(ECCHOHAILHON 00pa3oBaTeIbHON
nporpaMmbl OakajiaBpuara 1o HampasiaeHuto nmoaroroBku 20.03.01 TexnocdepHas
0e30MacHOCTb, HaIpaBiIeHHOCTH (Mpoduib) «lloxkapHas 6€30MaCHOCTHY.



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

OO0mmas Tpy10€MKOCTh JUCITUTUTMHBI COCTABIISET 3 3aueTHble enuauibl 108 gaca.

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

JJIS1 32049HOI opMBbI 00yUeHHA

TpyroemMKkocTh
. o
Bun yue6Hoit paboThl se. e o

4 5
O06mas TPyIOEMKOCTh IUCHUILIMHBI TI0 y4eOHOMY 3 108 36 7
TUIaHY
KoHTtakTHas paboTa 10 2 8
Jlexuuu 4 2 2
[IpakTHyeckue 3aHsATUs 6 6
JlabopaTopHbie pabOThI
KoHcynpTammu nepeja 9K3aMeHOM
CamocTosiTesibHAsI padoTa 98 34 64
KypcoBas pabora (IIpoeKT)
3ayéT
3ayeT C OLIEHKOI + +
IK3aMeH




4.2. TemaTu4eCKHUil IVIaH, CTPYKTYPHMPOBAHHBIN 10 TeMaM (pa3aesiam) ¢
yKa3aHUeM OTBeIeHHOI0 HA HUX KOJIMY€eCTBA aKaJeMHUYeCKUX YaCOB U BUI0B
Y4eOHBbIX 3aHATHI.

JJI51 32049HOM (popMBbI 00y4YeHUs

KoauuecTBo 4acoB

mno =
BH/IaM 3aHSITUH, B S
TOM 4YHCJIe = 8
g NpaKTH4YecKas = é =
<
] * =
Ne Homep u HanMeHOBaHMe 5 MOAroTOBKA 2 §. =
n/n TeM S © © S | = ®
) = = Q e =
2 = % = T = =4 =)
< = S = 22 S -
= | £c | 25 | = 2
@ = ® =S =)
) g = 2 ® >
= | §% ]| g% 3
= & @)
= =
1. |Tema 1. Ocuosueie| 20 2 18
MOJIOKECHUS u IMOHATHUSA
MOXApPHBIX PHUCKOB, a TAaKkKe
METOJIOB MIPOTHO3UPOBAHUS
OomacHbBIX (DaKTOPOB TMOXkKapa
(ODII).
2. |Tema 2. OcHoBHBIE TTOHSATHS | 10 10
ypaBHEHUSA MHTETPaIbHOU
MaTeMaTUUECKOUN MOJIEIIN
M0YXKapa B HIOMENICHHH.
3. |Tema 3. I'azoo0men| 10 10
HOMEIEHUN u

Teropu3ndeckue  (QyHKIINH,
HEOOXOIUMBIC JIsl 3AMKHYTOTO
OIKMCaHMs TOXKapa.

4. |Tema 4. MaTtemaTtuueckas 10 10
IIOCTaHOBKA 3aJ1a4y O
nmuHamuke O®PII B HavanbHOMI
CTaJIMH MOXKApA.

5. |Tema 5. [IlIpornosupoBanue| 10 10
O®II npu TyuieHnH noxkapa c
WCIIOJIb30BAaHUEM
WHTETPAIIbHOTO METO/IA.

6. |Tema 6. OcHoBHbBIE| 10 10
MOJI0KEHUS 30HHOT'O
MOJICTUPOBAHUS MOKapoB.
Yuciennas peanuzanus
30HHOM MOJCIIN.




KoJsnuyecTBO 4acoB
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7. |Tema 7. OcHoBbI | 38 2 6 30
Qg pepeHTnaIbHOTO
(ToneBoro) MeTo/1a
IIPOrHO3UPOBAHUS OOII.
Yucnennas peanusanus
TIOJIEBOW MOJIEIIH.
3ayer ¢ OleHKOI + +
Htoro 108 4 6 + 98




4.3 Copep:xaHue IMCHUIIMHBI IS 00y4arOIUXCS

4.3.2 Copepxanve MAUCHUIUVIMHBI ISl 00y4awImIuxcsi 3a04HOH (opMbI
o0yueHmusl.

Tema 1. OCHOBHBIC MOJIOKEHUS M MOHATHUSA MOKAPHBIX PUCKOB, a TaKXKe
METO/10B NPOrHO3UPOBAHUSA ONACHBIX (pakTOpoB moxkapa (OPII).

Jlekuusa.  dusnueckue  BeNWUYMHBL,  Xapakrepusyronme ~ O®PII B
KOJIM4YECTBEHHOM OTHOWIEeHHH. IIpenensHo nonmyctumsle 3HadeHus O®II. Ilenu n
3ajaun  omnpeneneHus (pacyé€ra) pasiaMYHBIX BHJOB IOXApHBIX PUCKOB IS
pa3MuHBIX 00BEKTOB. VX KpUTHUYECKHNE HOPMATUBHBIEC 3HAYEHMUSL.

Onpenenenue (XapakTepUCTUKA) PA3IUYHBIX BHUIOB TMOXKAPHBIX PHUCKOB.
HopmatuBHBIE JTOKYMEHTBI, ONPEIEISAIOIME IMOXKapHble pUCKH. Kakue BeauduHbI
BXOJAT B (OpMylly OIpeneieHus pacy€THONM BEIUYUHBI HHAMBHUAYAIBHOTO
MOKapHOTO pucka. OCHOBHBIE TPEOOBAHMS K OINPENEICHUIO MOKAPHOM OMACHOCTH
IIPOU3BOICTBEHHBIX OOBEKTOB.

CamocrositeibHass  padora. HopMaTuBHO-paBOBOE pPEryJMPOBAHHE B
00JaCTM OLEHKH [OKapHOM OINACHOCTU pa3IMYHbIX O00BEKTOB. (coOEHHOCTU
OMpEJENECHHs] TOXKAapHBIX PHCKOB HA HETUNOBBIX o0OOBbekTax. (CoBpeMeHHOe
MOJIOKEHUE METOAMK M0 OLEHKH IOKAPHBIX PUCKOB HA OOBEKTaX pPa3iIM4yHOIO
Ha3HaueHud. [lokapHBIH pPHUCK — Mepa BO3MOXKHOCTH pealu3alMM  I10XKapHOU
OIIACHOCTH U €€ MOCIEACTBUM I JIIOJIEH U MaTEPUAIIBHBIX [ICHHOCTEH.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

HononuurensHas [1-3].

Tema 2. OcHOBHbIe TIOHATHA W  YPaBHEHHS  HHTErpajJbHOM
MaTeMaTHYeCKOM MO/IEe/IH M0KAPa B IIOMEICHUH.

CamocrosiTtesibHast padora. VICXOIHBIE TMOJIOKEHUS M OCHOBHBIC MOHSTHUSA
MHTETPAIbHOTO METOJa TEPMOAMHAMHUYECKOTO aHanu3a mnoxapa. (CBolcTBa
ra3oo0pa3Hoi cpejibl B MOMEIIEHUU NMpU MNoxkape. MHTerpaibHbIi METOJ] ONUCaHUs
COCTOSIHUS Ta30BOM Cpeibl MpH MoXKape B ToMmeleHuH. [IpiMmooOpasoBaHue u
napameTpbl JbiMa, 00pa30BaHHOTO TBEPABIMH YacTUllaMH. CBsI3b MEK/Ty ONTHYECKON
IUIOTHOCTBIO JIbIMa U JaJIbHOCTHIO BUJUMOCTH.

Huddepenunanbubie ypaBHEHUS HHTETPATbHOM MaTEMaTUYECKONH MOJEIH
no’kapa, OIMCHIBAIOIIME JAMHAMUKY OINAacHbBIX (akTopoB moxkapa. HauanbHble
YCIIOBUSL U YCIOBHUS OJHO3HA4YHOCTH. Kiaccuukanus v CyHmIHOCTh MHTETPaIbHBIX
MaTeMaTHYECKUX MOJeNIe mnoxkapa. Maremarndeckass DIOCTaHOBKA 3aJady o
nporHozupoBanun O®II Ha ocHOBe mnONHON cucTeMbl AUQdepeHInaTIbHbIX
YPaBHEHUMN MHTErPAIBHOW MOJIENN TOXkKapa.



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.

CamocrositenbHas pabdora. Pacnpenenenue JaBlIEHHI 10  BBICOTE
nomenieHus. [110cKkocTh paBHBIX NIaBICHUNW M PEXHUMBI paboThl mpoema. Pacuer
pacxojga rasa, BbhIOpacklBaeMOro uepe3 mpoembl. PacyeTr pacxojga Bo3ayxa,
MOCTYTIAIOIIETO Yepe3 MpoeMbl. BiusiHre BeTpa Ha Ta3000MeH.

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.

@opmynbl IS pacdyeTa CKOPOCTHM  JIBMIKEHUS  YXOIAIIMX Ta30B W
MOCTYMAIOIIET0 BO3[yXa B Pa3HbIX TOYKax IMpoema. 3aBUCUMOCTH MAacCCOBBIX
PacxoJ0B yXOSIIMX Fa30B U MOCTYNAIOIIETO BO3AyXa ISl IPOEMOB MPU Pa3IMUYHbBIX
peXHMMax Tra3000MeHa OT TEOMETPHUYECKHUX XapaKTePUCTUK ITOro Impoema U
CpeIHeOObEMHBIX MapaMETPOB COCTOSIHUS T'a30BOM CpeJibl B MOMEIEHUH (TIJIOTHOCTH
W JaBiieHus). PaguanmoHHO - KOHBEKTHMBHBIM TIPOIIECC TEIUIONEpeHoca B
razoo0pa3Ho# cpejie MpH MoXKape B MOMEIIECHUU.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononuutensHas [1-3].

Tema 4. MaremaTHnyeckass HMOCTAHOBKAa 3ajgauu o0 auHamMuke O®DII B
HAYaJIbHOM CTAAMHU MOKapa.

CamocrositenbHast padora: Kiaccupukanuss HMHTErpajbHbIX — MOJENe
noxapa. HWHrerpanpHas MareMaTH4ecKass MOJENIb MOXKapa g HUCCIEAOBaHUS
JMHAMUKHA ONACHBIX (DAKTOPOB MOKapa U ee uucieHHas peanuszanus. MaTerpanpHas
MaTeMaTU4ecKass MOJENIb HAYaJIbHOW CTaJUM I0)Kapa W pPacyeT KPUTUYECKOU
MPOJIOJKUTEIBLHOCTH TTOXKapa.

Teopust moxapa u nporecc ropeHus. HauanpHblil 3Tan 1oxapa B 3aKpbITOM
MOMEIICHUH [0 IIOJIHOIO OXBaTa IUIlaMeHeM. Pacuer BpeMeHM »3Bakyalud U3
rOpSAILETO NOMEIICHUS.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].



Tema S. [IIporHosupoBanme O®PII npu TymieHMH mnoxapa ¢
HCI0JIb30BAHMEM MHTEIPAJIbHOI0 METOAA.

CamocrosiTeibHass pabora: Pacuer KpPUTHYECKMX 3HAYEHUM CpPEIHUX
napamMeTpoB  COCTOSIHMSL  cpeabl B momenieHud. Pacuer  ko3dduuumeHta
TEIJIONOIJIONIEHUSI MPU OINPEACICHUH KPUTUYECKOM MPOAOHKUTENIBHOCTH IMOXKapa.
PexxuM MoIHOCTBIO pa3BUBLIETOCS MOXKapa U TEMIIEpaTyphl, IPU 3TOM JIOCTUTAEMBbIE.
BoiOpoc mameHu U3 ropsmiero mnomemieHus. PacnpocTpaHeHue moxkapa U3
nometieHusi. OCOOEHHOCTH Pa3BUTHS MOXKapa B JKUJIBIX 3/IaHUAX, OOIIECTBEHHBIX
3IaHUSAX, TPOU3BOACTBEHHBIX U CKJIAQJCKHUX ITOMEIICHUSX, CEJIbCKOXO35HCTBEHHBIX
00BEKTax, Ha TPAHCIIOPTE.

HccnenoBanre TeMIepaTypHOrO peXMMa B BEPXHEW 30HE MOMELICHUS MpPH
JIOKaJbHOM Toape. MccinenoBanue NMHAMUKHU JBHKEHUSI TPAHULBI 3aJbIMICHHOM
30HBl IPU JIOKAJIBHOM MOXape. BiusiHue pacronoXKeHWsi roproyeid Harpy3kd Ha
JTMHAMUKY OTMAacHBIX (DaKTOPOB TMOKapa W ra3000MeH momemnieHus. OnTuMH3aIus
OTHE3AIUTHI CTPOUTENBHBIX KOHCTPYKIHMI C Y4ETOM [TapaMEeTPOB PEaIbHOro MoXKapa.

Pexomenayemasi iuteparypa:
OcHoBHas [1-2],
JononautensHas [1-3].

Tema 6. OCHOBHbBIE MOJIOKEHUSI 30HHOTO0 MOJEJMPOBAHMS IOKAPOB.
YucjieHHas peajau3anus 30HHOM MOJIEJIH.

CamocrositenbHast padora: OcCOOCHHOCTH paclpeiesieHus JIOKAJIbHBIX
[IapaMEeTPOB COCTOSIHUS Ta30BOM Cpelbl BHYTPU IOMELIEHUS B HAYAJIBHOM CTaauu
N0’Kapa W IpH JIOKAJIBHBIX MoXkapax. Pa3ieneHne nmpocTpaHcTBa BHYTPHU I0Kapa Ha
30HbI. OmnpeneneHue NOTOKOB MAacChl M SHEPIMM M3 KOHBEKTUBHON KOJOHKH B
MPUIOTOJOYHBIM CJION HA OCHOBE TEOPUH CBOOOAHOW TypOyJIEHTHOW KOHBEKTUBHOU
ctpyu. JuddepeHimanbubie ypaBHEHUST MaTEpUaIbLHOTO OajlaHCca ra30BOM Cpejbl U
€€ KOMIIOHEHTOB, OajaHca ONTHUYECKOTO KOJWYECTBA JIbIMA M DJHEPruu IS
NPUMOTOJIOYHON 30HBI MPU OTCYTCTBUM Ta3000ME€HA C BHEHIHEH aTMOCQEepoi.
Huddepenumanbuble ypaBHEHUS [BHKEHUS HWXKHEH TpaHUIbl MPUITOTOIIOYHON
30Hbl. HauanbHble ycnoBus. MareMaTndeckasi NOCTaHOBKA 3a/1a4d IPU ra3000MeHe
IIPUTOJIOYHOTO CJIOSI C BHEUIHEH CpPelod M U3MEHSIOLMMCSA CO BPEMEHEM 0Yarom
noxkapa. Maremaruyeckass MOCTAHOBKAa 33/Jayd O JIMHAMUKE OINACHBIX (aKTOPOB
[0’Kapa B IMPUIIOTOJIOYHOM 30HE M €€ AHAIUTHUYECKOE PELIEHUE INPU MOCTOSHHBIX
3HAYEHHUAX PpPAa3MEpPOB M TEIUIOBOM MOIIHOCTH oO4Yara TOpPEHHUsS. YCIOBHS
BO3HMKHOBEHHUSI B3PBIBOONACHBIX CMECEH, XapaKTepUCTUKH OOBEMHOTO B3pHIBA,
MOIIIHOCTh B3pbIBa (pacueTHble napameTpbl). CII0)KHOCTh YMCIEHHOW peanu3alnuu
IIOJTHOW 30HHOM MAaTEMAaTHYECKOM MOJAENIH. AJITOPUTM YHMCIEHHOTO PELICHUS 3a1a4u
Ha [IDBM. Crpykrypa nporpammel u €€ 3amyck. JIelcTBUS NpW BO3HUKHOBECHHU
OLLIMOOK.

Pexomenayemas ureparypa:



OcHoBHas [1-2],
HononuurensHas [1-3].

Tema 7. OcHoBbl auddepeHIHAIBHOIO  (MOJEBOI0)  MeToaa
nporuo3uposanusi OPII. YucienHas peaau3zanus M0JIeBO MOJAEIH.

Jlekuus. Cymnocts AuddepeHunaIbHoro MeToa, ero MHPOPMaTUBHOCTh U
00JacTh MPAKTHUYECKOrO0 HCMOib30BaHUs. (COBpEMEHHOE COCTOSHUE BOMpOCA.
Yucnennas peanuzanus quddepeHnnanbHoil MaTeMaTHYeCKON MOJIEH.

ba3zoBas cucrema nuddepeHnanbHbIX ypaBHEHUH B YAaCTHBIX IPOU3BOJIHBIX
JJI ONUCaHMsI TypOyJIEHTHOTO HECTAllMOHAPHOIO JBMKEHMSI M MPOLECCOB TEILIO- U
MacCONEPEeHOca B MHOTIOKOMIIOHEHTHON Ta30BOM CMECH C Y4YE€TOM XHMHYECKHX
peakuuii M oOpa3oBaHMs JABIMOBOrO  a’po3ois. TypOylieHTHass BSA3KOCTb,
TEIUIONPOBOAHOCTh M nudPy3us. AnreOpanueckas Moaens TypOyieHTHOCTH. K-g
MOJieb TypOyIeHTHOCTH. ['paHnYHbBIE YCIIOBUS Ul TApaMeTpOB TypOyJEHTHOCTH Ha
orpaxaeHusax.  MogxenupoBanue — mpoueccoB  ropenus.  OpgHocTyneHuaTas
HeoOpaTuMas OpyTTO-peakiusi MEXJy TOPIOUYMM U OKUCIUTENeM. [IByxcTyneHuaTas
peakius 1 oOpazoBaHuE caku. MaremaTHueckasi MOJiesIb 00pa30BaHUs, KOATyJISILUN
U TepeHoca AbIMOBOro a’po3oiis. Ilornomenue, paccenBanue U ociabiieHUE CBETa B
a’po3one. PaamanMOHHBIN TEIUIONEPEHOC B HEMPO3PAYHOM Cpene. YpaBHECHHUE
MEPEHOCa TEIJIOBOIO M3JIy4YEeHHMs, METOAbl PEIICHUs 3a/ladyd O NEPEHOCE TEIIOBOIO
U3ITy4YEeHHs] — IOTOKOBBIN, TU(DPY3nOHHBIN, TUCKPETHBIN U cTatucTHYeckuil (MoHTe-
Kapno). I'pannunble 1 HayanbHbIE YCIOBUS HA OIPAKIAIOLIMX MMOBEPXHOCTAX M HA
MOBEPXHOCTU TOPIOYEro. YCIOBUS B CEUEHHSX MPOEMOB U B MPWIETAIOLIEH K HUM
BHEIIHENH oOsactu npoctpanctBa. Knaccudukauus auddepeHuuanbHbIXx Mojaenen
noxkapa.

IIpakTH4yeckoe 3aHATHE.

1. Coznanue TOmoJIOrMK OOBEKTA JJIs OLIEHKU IMOYKAapHOI'O pHUCKa C MOMOIBIO
IIPUKJIAJAHBIX IPOrPaMM Ha OCHOBE IOJIEBBIX MOJIENEH MOXkKapa.

2. CoznaHue W pacyeT 3BaKyallMOHHOW COCTaBIIAIOLIEH pacueTa MOKapHOro
pHCKa.

3. Auddepennmanpuas (TojieBasi) MaTeMaTudecKasi MOJIeh TI0Kapa B 3/IaHUU.

4. PacyeT moKapHOT0 PUCKA C MOMOILBIO MPHUKIAAHBIX IPOrpaMM Ha OCHOBE
MOJIEBBIX MOJIEIIEH MOXKapa.

CamocrostenbHass padora: CylmHOCTb METOAa, €ro MH()pOPMATUBHOCTH H
00JaCTh MPAKTHYECKOTO HCIOJb30BaHUsA, 0a30ByI0 cucTeMy AH(epeHInanbHbIX
YpaBHEHUH B  YaCTHBIX MPOU3BOAHBIX UL  ONHUCAHUSA  TypOYyJIEHTHOIO
HECTAIMOHAPHOI'O JIBMXKEHHS U MPOIIECCOB TEIJIO- U MAaCCOOOMEHA, aNre0OpanvyecKyro
Mozenab TypOyleHTHOocTU. ba3zoBasg cuctema nud@epeHIualbHbIX ypaBHEHUH B
YACTHBIX IPOU3BOAHBIX ISl OMUCAHUSI TypOYJEHTHOIO HECTALIMOHAPHOTO JIBUYKEHUS
U MPOLECCOB TEIUIO- U MACCONEPEHOCAa B MHOTOKOMIIOHEHTHOW Ia30BOM CMeECH C
y4eTOM XMMHUYECKHX peakuui v oOpa3oBaHHs JbIMOBOTO a’posois. TypOyneHTHas
BS3KOCTh,  TEIUIONPOBOAHOCTH u  Auddysus.  AnreOpamdeckas  MOJEIb
TypOyneHtHocTu. K-g¢ Mogens TypOyneHTHOCTU. ['paHuYHBIE YCIOBUSA JIA
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napaMeTpoB TYpOYJIEHTHOCTHM Ha OrpaxAcHUAX. MojaenupoBaHue MpoILECcCOB
ropenusi. OpHOcTyneH4arass HeoOpatumasi OpyTTO-peakilds MEXIy TOpIOYUM U
okucnuteneM. J/[ByxcrymeHuartas peakuus U oOpa3oBaHHMe cakh. Maremartmdeckas
MOJIesIb 00pa30BaHus, KOAryJsiMuu U NEpEeHoca JAbIMOBOTO a’po3oiid. llornomenue,
pacceMBaHHE M OCJIa0JeHHE CBeTa B a’po3oiie. PajuanMOHHBIN TemionepeHoc B
HEMPO3pPayHOM cpelne. YpaBHEHHE IIEPEeHOca TEIUIOBOTrO M3JIYy4YEHHUs, METOJIbI
pelIeHMs 3a7a4l O MEPEHOCE TEIIOBOTO U3IyUYEeHUsI — OTOKOBBIN, TU(PPY3NOHHBIMH,
IUCKpeTHBIN u cratucthuueckuii (MonTe-Kapio). ['pannuHble U HayallbHbIE YCIOBUS
Ha OrPpAKIAI0IIUX OBEPXHOCTIX U HA IOBEPXHOCTH TOPIOYETO. Y CJIOBUSA B CEYEHUAX
NpoeMOB M B TMpujeraronieili K HUM BHEMIHEW o00JacTH MPOCTPAHCTBA.
Knaccudukanus nuddepeHnnaibHbIX MOJIEIeH oapa.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

HononuurensHas [1-3].

5. MCTOIII/I‘IGCKHG PEKOMEHIAIUMA 110 OPraHU3allui U3YICHUA TUCIHUIIIUHBI

[Ipu peanm3anuu MPOrpaMMbl JUCIHUIUIMHBI HCTOIB3YIOTCS JICKIIMOHHBIE W
MPAKTUYECKUE 3aHITHSI.

OOmuMH EeNSIMU 3aHSATHH SBISIOTCS:

— 00o001IeHre, cuUcTeMaTH3alus, YIIyOJieHHe, 3aKpervieHue TeOPEeTUYECKUX
3HaHUHU IO KOHKPETHBIM TeMaM JIUCIUIUINHBI;

— dbopMupoBaHHE YMEHUW NPUMEHATh IOJyYEHHbIE 3HAHUS Ha TMPAKTUKE,
peanu3anys eJMHCTBA UHTEIUIEKTYaIbHOM U MPaKTUYECKON JesITeIbHOCTH;

— BbIpa0OTKA MPH PEIICHUU MOCTaBICHHBIX 3a/1a4y MPO(PECCHOHANIBHO 3HAYMMBbIX
KayeCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
WHUIMATHUBBI.

LensiMu TEKIUU SBISIFOTCS:

— JaTh  CHCTEMAaTU3UPOBAHHBICE HAy4YHbIE 3HAHMS [0  JUCHUIUIMHE,
aKIEHTUPOBAB BHUMaHUE Ha HanboJee CIOKHBIX BOMPOCax;

— CTHUMYJIMPOBAaTh aKTHBHYIO TTO3HABATEIbHYIO EATEIHHOCTh 00YUarOIINXCS,
CoCcOOCTBOBATH (DOPMUPOBAHUIO UX TBOPUECKOTO MBIIIJICHUSI.

B Xxome mpakTHYecKMX 3aHATHH oOOecreunBaeTcs TMPOIecC aKTUBHOTO
B3aMMOJICUCTBUS 00yYarOUIUXCsl C MpernojiaBaresieM; MpuoOpeTaroTCsl MPaKTUYECKUE
HaBBIKM W yMmeHus. llenb MpakTUYeCKHMX M CEMHHAPCKUX 3aHATUH: YriayOuTh U
3aKpeNuTh 3HaHUS, MOJY4YEHHbIE Ha JIEKIUH, (OpMHpOBaHHE HABBIKOB PabOThI C
uHbopMalMell U HUCHOJB30BaHUS 3HAHMM JUIS pPELIEHUS MPAaKTHUYECKUX 3aj1ay;
BBINOJIHEHUE TECTOBBIX 3a/IaHUH T10 MPOBEPKE MOJYYECHHBIX 3HAHUN U YMEHUM.

CamocrosiTenbHass paboTra OOyyaroUMXCs HampaBieHa Ha yriayOleHue W
3aKpeIUIeHHe 3HAHWM, MOJMYUYEHHBIX Ha JIEKIHUAX U JAPYTUX 3aHATHIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbBHOTO aKTHBHOTO MPUOOPETEHHS HOBBIX, JOMOJHUTEIbHBIX
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3HAHWH, MOJATOTOBKY K MPEACTOSIIUM 3aHATHUSM.
N3yyenue TUCUUIIIMHBI 3aKAHYMBAETCS 3a4E€TOM C OLICHKOM.

6. OHeHO‘IHLIe MaTepuaJibl MO ITMCHUIIINHE

Texymuit KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBACT OIICHUBAHHUE X0/1a OCBOCHHS
JAVCIUILTAHBI, TIPOBOJUTCS B COOTBETCTBUH C COJECP)KaHUEM AUCIMILINHBI IO BHIIAM
3aHATHI B hopMe onpoca/I0KIaA0B/ /peleHus 3a1a4y/ TECTUPOBAHMS.

[TpoMexyTodHas aTTecTanus OOECIIEUYMBACT OLIEHWBAHWE MPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PEe3yJbTaTOB OOyuYeHHs IO IUCIHIUIMHE, NPOBOAUTCA B (opme
3a4eTa C OI[CHKOH.

6.1. IlpumepHbBIE OlIEHOYHbIE MATEPHUAJIbI:

6.1.1. Texymiero KOHTpOJIst

Tunosble BONpoCHI IJIA ONpPoOca:

Kaxoss! nienu nporuozuposanus ODI1?

[Haiite onpenenenue noxapy u O®PII;

Oxapakrepusyite noxxapHbii (PakTop - MIaMs U UCKPHI;

OxapakTepu3yite TMOXApHbIA (aKTOp - TOBBIINICHHAs TeMIlepaTypa

OKPY’KAIOIIEN CPEIbI;

OxapakTepuzyite moxapHblii (PaKkTOp - TOKCMYHOCTh MPOIYKTOB TOPEHUS U

TEPMUYECKOTO Pa3I0KEHUS;

OxapakTepusyiTe moxkapHbii GakTop — JIbIM;

[Tepeuucnute npenensHO pomnyctumbie ODII;

Ha xakue kiaccel JensITcss MaTeEMaTHYECKUE MOJIEIIN MT0XKAPa;

9. Ilepeuncnure OCHOBHBIC OMIACHBIE (DAKTOPHI TIOXKAPA;

10.B xakuX HOpMAaTHBHBIX JOKYMEHTaX peraameHTupyrorcs OPIT;

11.Kakue maremaTu4yeckre METOBI TO3BOJIIOT OeHnTh ODII.

12.Kakue pusnueckue sIBICHUS BIUSIOT HA PaCIPOCTPaHEHUE TToKapa?

13.1lepeuncnure (GakTOphl, BIMUSIIOUIME HA CKOPOCTh PACHpPOCTPAHEHUs MIIAMEHH
10 TOPIOYHMM MaTepuasam;

14.OxapakrepusyiTe NoKapHbI GakTop - miamsi U UCKPBI;

15.0xapakrepuszyiTe TOXapHBIM  (QakTop - TMOBBIIICHHAs TeMIeparypa
OKPY’Karollei Cpeibl;

16.0OxapakrepusyiTe moxapHblii GakTop - TOKCUYHOCTh MPOAYKTOB TOPEHHS U
TEPMHYECKOTO Pa3JI0KEHHUS;

17.0OxapakTepusyiTe oKapHbIA PaKTop — ABIM.

18.B dyem 3akirouaercs OCHOBHAsl CJOXKHOCTb HCCIIEIOBAaHUS IOXapa Kak
¢buznyeckoro siBeHus?

19.1TosicHuTE CYyITHOCTH METO/A AHAIN3A CIIOKHBIX IPOLIECCOB;

20. Kakue cBoiictBa roproueil Harpy3ku (I'H) m kakum oOpa3zom BIMSIOT Ha
JMHAMUKY TI0’Kapa U €ro OMAaCHbIX (PaKTOPOB?

N

PR
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21.Ilouemy HEBO3MOXKHO TMOAPOOHO W3yuuTh BiusHUE cBoicTB ['H Ha
NpOTEKaHUe MoXkKapa TOJbKO Ha OCHOBAHUM (PU3HMUECKHUX IKCIEPUMEHTOB?

22.0OxapakTepusynTe MoKapHbIi (GaKkTop — IIaMs.

23.Ha kakue 3Taribl JeJIUTCS M0Kapa B 3aKPhITOM ITOMEIIEHUU?

TumnoBblie TeMbI Il JOKJIAA0B:

1. ®usnueckue BenmnuuHbL, xapakrepusyrompye O®PIlI B KONMYECTBEHHOM
otHomeHuu. [IpenensHo nomycrumeie 3naueHust OPII.

2. Henu wm 3amaum ompenaeneHus (pacu€ra) pa3iMYHBIX BHJIOB MOXKAPHBIX
PHUCKOB ISl pa3IM4YHbIX 00BEKTOB. MIX KpuTHUECKHE HOPMAaTUBHBIE 3HAUEHUSI.

3. Onpenenenue (XapakTepUCTUKA) PA3IMYHBIX BUI0B MOKAPHBIX PUCKOB.

4. YactoTa BO3HMKHOBEHHS MOXapa B 3/aHUM U KakuM oOpa3oM OHa
OIIpEEIISIETCS.

5. BepositHocTh 3¢ (EeKTUBHOTO cpabaThiBaHHUsI aBTOMATHYECKUX YCTaHOBOK
M0’KAPOTYILIEHUS B 3/1aHHH.

6. BeposTHOCTH NpPUCYTCTBUS JNIOAEH B 3JaHUM M KakuM 00pa3oM OHa
OIpEEIISIeTCS.

7. BeposTHOCTh 53Bakyaluu JIIOJEA NpU TMOXKape MW KakuM oOpa3oM OHa
OTIpEEIsIeTCS.

8. BeposiTHOCTh 3 (HeKTUBHON PabOThl CUCTEMBI MPOTUBOMOKAPHOUN 3alTUTHI,
HaIpaBJIeHHOW Ha oOecrieueHre 0e30nacHOM IBaKyaluu JIrojel npu noxape. Kakum
00pa30M OHa paCCUUTHIBAECTCS U KAKHE COCTABIISIOIINE BXOJAT B pacyeT.

9. XapakrepucTMKa M CYThb PpAa3JIMYHBIX MAaTEMaTUYECKUX MOJEIIEH,
MpUMEHsIeMBIX Mpu pacuére (mporHosupoBanuu) ODII.

10. OcHOBHBIE TOHATHS, OpUMEHsAEeMble Tpu mnporHozupoBaHun ODII u
OIPEJEIICHUH MTOKAPHBIX PUCKOB.

Tunosslie 3axa4u:

1. IlpoBecTn pacuer IMHAMHUKHU OMACHBIX (PAaKTOPOB MOKapa MO KOHKPETHOMY
BAPUAHTYy MCXOJHBIX JaHHbIX. llocTpouTh Trpaduku H3MEHEHHS BO BpPEMEHU
COCTaBJISIOUIMX MATEPUAIBHOTO U DHEPreTHYEecKoro OajaHca IOXKapa, a TaKkKe
rpayKky U3MEHEHUs] MacChl U BHYTPEHHEHN YHEPTUU I'a3a B OMEIICHHH.

I[aHHBIC IJIA pacucTa

[Tapametp Howmep BapuaHnTa 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
IIMpUHA 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:
Hwxuuit cpes 0 s Bcex BapuaHTOB pacyeTa
BepxHuii cpes 0,05 11 Bcex BapHaHTOB pacueTa
IIMpPUHA 0,8 g Bcex BapHaHTOB pacuera
[Ipoem 2, m:
Hwxamii cpes 08108104 (08)08)04]08]08]|04]08]08 0,4
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Bepxuuii cpes 2312316023 12301601(23]231]1601]23]23]| 60
[lupuna 1224 [ 36 | 1224 36| 122436 12]24] 36
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
T'oproyas Harpy3ska: JAPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUIMHA, M 5 10 10 | 0,5 1 4 5 10 10 0,5 1 4
LUIMPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Macca, KT 100030003000 20 | 80 |1300] 500 | 15001500 20 | 80 | 1300

2. TlpoBecTH ¢ TOMOIIBIO HWHTETPATHHONW MOJENNM MOJESIHPOBAHHE TOXKapa B
MOMEIIEHUSIX C OJHUM TPOEMOM, JBYMS MIPOEMaMH M C TIEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpadviky U3BMEHEHHS BO BpEMEHH ITapaMeTpOB ra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBath pacu€THyl0 MOJEIb IMoXapa B
KBapTupe (IJIaHbl KBAPTUP MPUJIATAIOTCS K 3a/IaHUI0 HA TMPAKTUYECKOE 3aHSTHE).
Pacu€tHass Monmenb COCTOMT H3 KBapTUPHI (B COOTBETCTBHM C BapHUaHTOM),
KOPUJOPOM JUITMHON 15 v mupuHoi 3 MeTpa u BecTUOOIISI pa3MepoM 5 Ha 5 METPOB
(B KOTOPOM HaXOAMTCS OKHO U JABEPb — CBS3b C aTMocdepoil). I'panuiipl pacu€THOro
JIOMEHA OJIHO3HAYHO OMNpeaesstoTcss pacu€THoM ceTkod (cetkamu). IloxkapHas
Harpy3ka — TpSIMOYIOJbHUK (MCIOJB30BAaTh TOJBKO peakuuu 0Oe3 XJjopa).
CdopmupoBaTh TpH TPYIIBI «TATIYMKOB» U «IUIOCKOCTH». IlepBas rpynma JaT4uKoB
— Yy BBIXOJa U3 KBapTHUpHL. BTropas — mocepenune kopuaopa. TpeTss — y BbIX0Ja U3
BECTUOIOJIA.

4. B mporpamme Fenix2+ mo pacdeTHON MoJenu Mokapa B KBapTHPE MPOBECTH
MO/IeJIMPOBAaHUE JUHAMUKU OMACHBIX (haKTOPOB MOKapa.

5. Co3ganue  clieHapueB  JBaKkyalldd B [OMEHICHUSX  Pa3IMYHON
(GyHKIMOHATBHOM OMACHOCTH M MOCEAYIONIETO pacyeTa BPEMEHU dBaKyalluu JIOJIEH.
Co3znaTh JIOKAIMU-BBIXO/Ia COTJIACHO MHCTPYKIUU TO HMCIOJIB30BAHUIO MPOTPAMMBI.
[IpoBecTu paccTaHOBKY JIOZEH MO CLIEHE U 3a/laHue CLEHApUEB MOBEIECHUS COTIaCHO
WHCTPYKIIMU TIO WCIOJB30BAHMIO MPOTPAMMBI MU B COOTBETCTBHHM C HCXOJIHBIMU
naHHbIMU. [IpoBecTH pacyeT BpeMeHu sBakyaluu Jtojaei. CBeeHus: 0 He0OX0AUMOM
pacueTe KapThl MyTel O5BaKkyallud H TOPSAKY 3alycka pacdyeTa OTpPakeHbl B
WHCTPYKIMHU IO HCIIOJIb30BAHUIO TIporpaMMebl. [lomyueHHbIe pe3yabTaThl 3aHECTH B
TaOIUIly ¥ TIOCTPOUTH TpaUKH MPOIEHTHOTO COOTHOIICHHUS BBIIIEANINX JFOJEH KO
BpPEMEHH.

Tunosble 3a1aHus AJ151 TECTUPOBAHUS:
1. CormacHo TEXHHUYECKOMY pErjaMeHTy O TpeOOBaHUAX IMOKapHOU
0e30macHOCTH, OACHBIMH (PAKTOpAMHU MOXKapa SBISIFOTCS
1. TernnoBoii MOTOK
2. MOBBIILIEHHAs! KOHILEHTpPALUsi TOKCUYHBIX NPOAYKTOB TOpPEHUS U
TEPMHUYECKOTO Pa3I0KEeHUs
3. MaHUKa NPH dBAKyalllH
2. K comyTCTBYIOIMIMM MPOSABICHUSM OMACHBIX (PaKTOPOB MOXKapa, OTHOCSATCS:
l. [1mamst 1 UCKpBI
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2. OcKoJIKH, 4acTh pa3pylLIMBIIMXCS anlapaToB, arperaToB, YCTAaHOBOK,

KOHCTPYKIIUHI
3. IToHn>xeHHass KOHLIEHTPALUA KUCI0poaa
4. IloHnxeHHass KOHLIEHTPALUU KUCIOPOAA

3. IToxap, peryaupyemslii rOproYer Harpy3Kou 3T0

l. koraa kuciopoja B NMOMEIIEHHH OYE€Hb Maj0 M CKOPOCTb BBITOpaHUs
OTIPEIEINISIETCS] CKOPOCTBIO MPUTOKA BO3/TyXa U3BHE,

2. KOorja KHUCJIOpOJa B IMOMENIEHUH JIOCTATOYHO M CKOPOCTh BBITOPAHMUS
OTIpEJIEIISIETCS] CKOPOCTHIO ra3u(puKaluy TOTUINBA,

3. KOorga KUCJIOpoAa B NOMENIEHWU JOCTATOYHO M CKOPOCTh BBITOPAHMS
OMPENIENAETCS] CKOPOCTHIO MPUTOKA BO3TyXa U3BHE,

4. xorma KuciopoAa B IMOMELICHHH OYEHb MajlO U CKOPOCTh BBIFTOPAHUS
OIpeENseTCs] CKOPOCThIO ra3uuKaly TOIIINBA,

4. Ilocne TOro, Kak JIOKAJIM30BAaHHOE BOCIZIAMEHEHHUE NEPENLIO B YCTONYMBOE
rOpeHue, JaJTbHENIINN MPOLIECC MOXKET MOUTH IO OAHOMY U3 TPEX HAIIPABJICHUN:

1. 3aropeBmmiics MpeAMET CrOPHUT MOJTHOCTBIO, M MOXKAp MPEKPATUTCS, HE
pacupoCTpaHUBUIMCh HA JIPyrue M3AENNS U3 TOPHOYero Marepualia, 3TO UMEET
MECTO, B YAaCTHOCTH, MNPU YCIOBUHU, €CIIM NEPBBIM 3aropeBIIMICS MNpPEAMET
HAXOJUTCS B U30JMPOBAHHOM IOJOKEHUU

2.1lpy HemocTaTOYHOM BEHTWIALMU TIOXKAp MOXKET aBTOMAaTUYECKU
NPEKPaTUThCS, UM TOpeHHe OyJieT MPOUCXOJUTh C TaKOW Majol CKOpOCTHIO,
KOTOpasi AUKTYETCS TOCTYITHOCTBIO KACIIOPOia

3.1Ipy nOCTAaTOYHOM KOJMYECTBE TOPHOYEro MaTepuajia M MPUTOKA
CBEXEro BO3[yXa II0Kap MOXET BBIPACTH JO Pa3MEpPOB IIOJHOIO OXBaTa
IUIAMEHEM BCEW KOMHATBI, KOTJja TOPST BCE BO3rOPAEMBbIE IIOBEPXHOCTH

5. CToxacTH4ECKUE METOJIbI MOJAEIUPOBAHUS - TO METOBI C UCIIOJIB30BAHUEM

1. uHTErpanbHBIX ypaBHEHUN,

2. muddepeHnanbHbIX YpaBHEHHH,

3. TEOpUU BEPOSATHOCTH,

4. TeOpHUM IKCIIEPUMEHTA,

6. Kakas mopmenp wucmosb3yercss s MOMENICHHWM, B KOTOPBIX OJWH W3
T€OMETPUYECKUX Pa3MEPOB ropasio 0oJibiie (MEHbIIE) OCTATbHBIX

1. UaTerpanbHas

2. 3oHHad

3. Iloneas

7. TeIuioBOM MOTOK, OTHECEHHBIA K €IWHUIE U30TEPMUYECKON IMOBEPXHOCTH,
Ha3bIBAETCS

l. IJIOTHOCTBIO TEMJIOBOrO MOTOKA

2. yAEIbHBIM TEIIOBBIM ITIOTOKOM

3. TEIUIOBOW HArpy3Kou

8. Jlns HacTymeHuss MNOJHOrO OXBaTa IUIAMEHEM IOMEIIeHHs Tpedyercs
TEIJIOBOM MOTOK MHTEHCUBHOCTBIO PUMEPHO
1. 10 kB1/M2 B 00BbeMeE MTOMEILICHUS
2. 20 xB1/M2 Ha ypoBHe 1moy1a
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3. 40 kB1/M2 Ha ypoBHe 1oJia
4. 30 kB1/M2 B 00BbEME TTOMETIICHUS
9. Hns pacuera O®DII cToxacTUYECKUMU METOJJAMH PUMEHSIOT:
1. ypaBuenue Kianeiipona,
2. ypaBHeHue Crokca,
3. ypaBHeHue bepHyun,
4. xoHeuHbIe nenu Mapkosa,
5. ypaBHenue ®ypre-Kupxropa
10. [ToneBbie Mojenu 6a3UPYIOTCS HA UCIIOJIH30BAHUHT
. CTOXaCTUYECKUX METOJIOB,
. i depeHnranbHbIX ypaBHEHUHN B YACTHBIX MPOU3BOJIHBIX,
. JUTsl PUOIU3UTEIBHBIX PACUETOB MOXKapa,
. B TIOJIEBBIX yCIIOBHSIX,
. AHTETPAJIbHBIX YPABHEHUH B YACTHBIX MPOU3BOIHBIX

Dn B~ W=

6.1.2. IIpome:KyTOYHOM aTTeCTALIUU

IIpumepHbIii epeyeHb BONPOCOB, BLIHOCUMbIX HA 3a4eT C OLIEHKOM

1. Omacueie  ¢aktopsl mnoxapa (O®II). dusuueckue  BEJIMYUHBI,
xapakrepusyronmecs O®Il B KOJMYECTBEHHOM OTHOLIEHHM W WX MPEAECIBHO
JOMYCTUMBbIE 3HAYEHUS.

2. IlonsATHe M BUABI MOXKAPHBIX PUCKOB, UX NMPUMEHEHHE U KOJIMYECTBEHHOE
HOPMHPOBAHUE.

3. OcHOBHBIE pacy€THbBIE BEJIMYMHBI JUII ONpPEAEICHUS WHIWBHIYaJIBHOIO
M0’KAPHOTO PUCKA IPAXKIAHCKUX 31aHUM. 1IX XapaKTepUCTHKH.

4. Kakum o0pa3oMm ompenensercs BEpOSTHOCTb ABaKyallMd W3 3/1aHUS NpU
pacuére MHIMBHUIYAIBHOIO IMOKAPHOIO pHCKa. B uéM 3akirodaeTcs: onpeaesieHue
BpeMeHH OJIOKUPOBKH MyTel 3Bakyarnu ODII.

5. B Kakux ciy4asx OCYIUECTBIIIETCS ONPEACIICHUE MOKAPHBIX PUCKOB IS
MPOU3BOICTBEHHBIX OOBEKTOB U KaKUX BUOB MOKAPHBIX PUCKOB.

6. OO6mmue TpeOoBaHMS K pacy€TaM MOXKApPHOTO PUCKA Ha MPOU3BOJCTBEHHBIX
00BEKTaX U UX OCOOEHHOCTH.

7. Bo3MoxHoCTh mnosiBiieHHs Kakux O®II yuyuThiBaeTcs mpu NOCTPOEHUU
10JIEH ONAcHBIX (PaKTOPOB MOXkKapa Ui pa3IMUHbIX CLIEHAPUEB PA3BUTHS MOXKapa.

8. IlepeueHp mpoOLECCOB, HMEIOMMUX BO3MOKHOCTb BO3HUKHYTb IIpH
peaNM3aluy  IOKAapOOIIACHBIX CHTyallud M TI0KapoB WM SIBIIIOIIMECS HX
NOCJIEACTBUAMM, TIPH OIPEACIICHUH IIOXKApPHBIX PHCKOB IPOU3BOACTBEHHBIX
0OBEKTOB.

9. B uém HE0OXOAMMOCTH ITOCTPOCHHS JIOTHYECKOrO JAepeBa COOBITHHA IS
CLEHApHs BO3HUKHOBEHMSI W Pa3BUTHs I0XApOONACHOW cUTyauuu (moxapa).
[IpyHIMT mOCTPOEHUS.

10. Kakum o00pa3oM OCYHIECTBISIETCS pacyeT 3HAYE€HUH WHAUBUIYAIbHBIX
MO>KAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPHUH MPOU3BOJCTBEHHOTO OOBEKTA.
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11. Kakum 00pa3oM OCYIIECTBIAECTCS pacyeT 3HAYCHUN COIMAIBHOTO
MOXKAPHOTO pHCKa JUIsl 3[aHUA TPaXJAHCKOTO HA3HAYCHUS, HAXOMSIIUXCS BOJIM3U
00BEKTA.

12. Kakum o00Opa3oM ompenensieTcss pacy€éTHBIM CLIEHApuil W KOJIMYECTBA
TrOPIOYMX  BEIIECTB, MOCTYNAKIIUX B  OKPYXKAIOIIEe MPOCTPAHCTBO  MpHU
BO3HMKHOBEHUH M0KAPOOINACHON CUTYALIMH HA MPOU3BOJACTBEHHOM OOBEKTE.

13. MeTogel MareMatudyeckoro wmozenupoBanuss auHamukn O®DII, wux
O0COOEHHOCTH U 00JIaCTU MPAKTUYECKOTO UCIIOJIb30BAHUS.

14. Kakum oOpazoMm ompejensieTcss BEpOSATHOCTh dBaKyallud U3 3JaHUs MPU
pacyére MHIMBHIYAJbHOIO IMOXApPHOTO pUCKA. B uéMm 3akimrodaeTcsi ompenesicHHe
BpeMeHHU OJIOKUPOBKH myTei sBakyannu ODII.

15. UHTerpanbHblii METO/I ONTMCAHUSI COCTOSIHUSI Ta30BOM CPE/IbI MPU MOXKApEe B
nomenieHnn. CpeaHeoObeMHasi IUIOTHOCTh Ta30BOM Cpelpl U CpelHeOoOBbEMHBIE
napuyaibHbIE JIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenqneoObeMHass BHYTPEHHSISI DHEPTUS W CPEIHEOOBEMHOE JIaBJICHHE
ra3oBOM CpeJbl B IOMENICHNH.

17. CpennemaccoBasi U CpeIHEOObEMHAS TEMIIEPATYPBI CPEABI B TOMEIICHUH.

18. Metoauka onpenesieHus: CpeAHE0OObEMHOTO JaBJICHUsI, CPEIHEMACCOBON U
CpelHe0ObEMHON TeMITepaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX U3MEPEHUH.

19. MuTerpanbHoe ypaBHEHHUE COCTOSIHUS Ta30BOM Cpefibl B IOMEUICHUU.

20. IetmooOpa3oBaHue U TMapaMeTpbl JIbIMa, OOPa30BaHHOTO TBEPABIMU
yactuuamu. Koarymsauus u cequMeHTanus 4acTUll AbIMa.

21. OnTryeckoe KOJUYECTBO JIbIMA U CpeHEO0ObEMHAs ONTUYECKast MIIOTHOCTh
npiMa. CBSI3b MEXIYy ONTHYECKOW IJIOTHOCTBIO JbIMA M JAJbHOCTHEO BHUJIUMOCTH.
DKCIEpUMEHTAIbHBIE METOIbl U3MEPEHUS ONITUYECKOM MIIOTHOCTHU JbIMA.

22. VlnTerpaibHblii METOJ, TEPMOJMHAMUYECKOr0 aHaiu3a mnoxkapa. Cpena B
MOMEIIEHUH KaK OTKPBITasi TEPMOJIMHAMUYECKAsI CUCTEMA.

23. BbeIBOJl ypaBHEHUI MaTepUaIbHOTO OajaHca cpeibl U €€ KOMIIOHEHTOB.

24. BbIBOJ ypaBHEHMI OalaHca ONTUYECKOrO KOJIMYECTBA JIbIMA U SHEPIHH.
HavanbHble yClI0BUS U YCIOBHS OJHO3HAYHOCTH.

25. Knaccudukanuss UWHTETpalbHBIX MaTEMaTHUUYECKUX MOJeNel moxapa.
MaremaTndeckasi NOCTAaHOBKA 3aAa4uu 0 mporuo3uposanun O®PII Ha ocHOBE MONHOM
cucteMbl TuddepeHIInaNbHbBIX YpaBHEHUM UHTETPAIbHONW MOJIeNH Moxapa. MeToabl
YUCJIIEHHOTO PEUICHUS dTOM 3a/1a4H.

26. IlpuBeneHue  ypaBHEHUW, onuceBammmx  auHamMuky O®II, «k
oe3paszmepHomy Buay. [lomobue u kpurepru 1mMoo0us moKapoB.

27. Ilpuunnbl, 00yClIaBIMBAIOIINE BIKEHUE Ta3a U Ta3000MEH MTOMEIICHHUS C
BHEIIHEW CpEeoM uepe3 Mpoembl Mpu Ioxape. Pacnpenenenue ruapoCcTaTUYECKUX
JABJICHU 110 BEPTUKAIU BHYTPHU U CHAPYKU MOMEIICHUSI.

28. Ilnockocth paBHbIX gaBienuit (ITPJ1). 3aBucumocts pacnonoxenus [TP]]
OT CpeAHEOObEMHBIX 3HAYCHMM JaBJIE€HUS W IUIOTHOCTM Ta30BOM Cpeasl B
MOMEIIECHUH.

29. Bo3MOKHBIE PEXKUMBI Ta3000MEeHa TTOMEIIEHUS Yepe3 MPOEM.
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30. @opMynbl s pacyeTa CKOPOCTHM JBHJKEHHS YXOASAIIMX Ta30B U
MOCTYIAOIIEr0 BO3AyXa B Pa3HbIX TOUKAX IPOEMA.

31. 3aBUCUMOCTH MAacCOBBIX PacXOJIOB YXOISLIMX Ta30B U IMOCTYIAOLIErO
BO3JlyXa JUIsl BEPTUKAJIBHOIO MPSMOYTOJIBHOIO MPOEMa IMPHU Pa3IMYHBIX PEKUMAX
ra3000MeHa OT F€OMETPUUYECKHUX XaPAKTEPUCTHK 3TOT0 MpOeMa U CPEeIHEOOBEMHBIX
napamMeTpOB COCTOSIHUS Ta30BOM Cpebl B MOMEUIEHUH (IULIOTHOCTH U JaBJICHUS).

32.T'a3000MeH yepe3 Kpyrible BEpTHKaJIbHbIE MpoeMbl. ['a3000MeH uepes
TOPU30HTAIbHBIE POEMBI.

33. @opMyiibl A pacueTa MacCOBBIX PacXOOB raza 4yepe3 MpsMOYTOJIbHBIM
IIPOEM C YUETOM BIIMSIHUS BETPA.

34. BiusiHue HEOAHOPOAHOCTH TEMIEPAaTypHOro IMOJs B TIOMELIEHWU Ha
pacrpeziesieHue TUIpOoCTaTUYECKUX JIaBJI€HUN BHYTpU MOMELIEHHUsS] U Ha razo00MeH
4yepe3 MPOEMBI.

35. PaguanimoHHO-KOHBEKTUBHBIN TMPOIIECC TEIUIONIEPEHOCa B Tra3000pa3HOU
cpelie IIPH MOoXKape B IOMEILEHUH.

36. TermmooTrnadya TOPU30HTAIBHBIX CTEPKHEBBIX KOHCTPYKLMMH, OMBIBAEMBIX
IJIaMEHEM.

37. TennmoBoe B3aUMOJICUCTBUE MEPEKPBITHI C BOCXOASAIIUM IIOTOKOM I'a30B OT
oyara ropeHHs.

38. TerooTnaya BEPTUKAIBHBIX TOBEPXHOCTEH OrpayKICHUN MOMEIEHUS TIPU
Pa3TUYHBIX CTAAMUSIX MOXKapa.

39. IIpouecchl HarpeBaHHsl CTPOUTENBHBIX KOHCTPYKIMM TIpU MOXKape U
MaTeMaTU4YeCKOe ONHCaHue HSTUX npoiueccoB. ConpspkKeHHas MaTeMaTH4ecKas
IIOCTAHOBKA 33J1a4M O HarpeBaHUU CTPOUTENIBHBIX KOHCTPYKIUI IPHU MOXKAape.

40. Omnupuueckre GopMyibl UL pacueTa CpeaHux Kod(hUIMEeHTOB
TEIJIOOTAA4YH Ha BEPTUKAJIBHBIX U TOPU30HTAJIBHBIX TOBEPXHOCTSAX OTPaKICHUN.

41. Dmnupuueckre GOpMyIIbl ISl pacdeTa HHTETPATHHOTO TETUIOBOTO MOTOKA
B OTPAXKIACHUSIX.

42. JIy4uCTBIN TEIIOBOM MOTOK Y€pPE3 MPOEMBL.

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

44. CkopoCTh BBITOpPaHKS TOPIOYMX MaTepUanoB. CKOPOCTh TEIJIOBBIICICHUS B
riameHHoi 30He. KoadguimenT noaHoTs ropeHusl.

45. T'oproyasi Harpy3ka B TIOMCIICHMHM M €€ XapakTepuCTUku. JInHeitHas
CKOPOCTh paclpOCTPAaHEHHMs IUIAMEHU MO MOBEPXHOCTU roproueld Harpy3ku. Pacuer
IUIOIIAM TOKapa MPU pa3aIudHbIX BUAAX [T0KAPHON HArpy3KH.

46. Y nenbHas MaccoBasi CKOPOCTb BBITOPaHUS TBEPABIX M KUIAKUX TOPIOYUX
MaTepuayioB. TerioBast MOIHOCTh OYara rnoxapa B IOMELIEHUH.

47. BiusgHue ra3oo0MeHa Ha IpOLIECC TOPEHUs MaTepUaloB B IMOMEUICHUU.
PexxuMbl moapoB B NOMENIEHUWU B 3aBHCHUMOCTH OT KOJMYECTBA MOCTYHAIOLIErO
yepe3 MpoeM BO3/yXa. 3aBHCUMOCTh MOIIHOCTH TEIUIOBBIACICHUS MPU IMOXKape OT
KOHLIEHTPAIMU KUCIOPOAa B MOMELIECHHUU.

48. BnugHue mpoleccoB 00pa3oBaHUs CJIOS 30Jbl W YIJIsi HAa MAacCOBYIO
CKOPOCTb BBITOpPaHUs MOKAPHON HArpy3KH.
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49. CxopocTtu noTpeOaeHus: KUCIopoia, 00pa3oBaHUsl TOKCUYHBIX MPOIYKTOB
TOPEHUS U JBIMOBBIJICIICHHUS.

50. OcoOeHHOCTh Ta3000MeHa TIOMEIICHHUS C OKpY’Karomiel atMocdepoil B
HavyanpHOW  craaumu  moxkapa. Cuctema  auddepeHIHaTbHBIX  ypaBHEHUH
MHTErpajJbHON MOJIENH MOXKapa C Y4ETOM 3TOM 0COOEHHOCTH ra3000MeHa.

51. Cpennee 3HaueHue Ko3(D@PUIMEHTA TEIUIONOTEPh, XapaKTEPU3YIOLIErO
TEIUJIONOTJIONIEHUE OTPAKIECHUSIMHU.

52. Ananutuueckoe peuieHue 3a/1ayu 0 JUHAMUKE OMAacHbIX (PaKTOPOB MOKapa
[Py KPYrOBOM M JIMHEMHOM DPACHPOCTPAHEHHUM IJIAMEHU IO MOBEPXHOCTU TBEPIOH
ropro4el Harpy3KH, a TAK)Ke IIPU TOPEHUH JKUKOCTEH.

53. @opMybl JUIsl pacueTa CpeAHero 3HaueHus Kod3(@uuMeHTa TeraonoTepb
OpU  OIpENeJeHUH KPUTHUYECKUX CpPEeIHEOOBEMHBIX 3HAYEHUM TemmepaTyphl,
KOHIIEHTpAlUil TOKCUYECKUX Ta30B, AePUINTA KUCIOPOJa U ONTUYECKON TIOTHOCTH
AbIMA.

54. B3auMoCBsI3b MEXAY KpPUTHYECKUMH CpPEIHEOOBEMHBIMU 3HAYCHHUSIMU
OTMAacCHBIX (PaKTOPOB MOKAapa C MPEACNbHO JOMYCTUMBIMU MX 3HAYCHHUSIMH B 30HE
peObIBaHUS JIFOIEH.

55. ®opMynbl sl pacdyeTa KPUTHYECKOW MPOJIOJKUTEIIBHOCTH IOXapa I0
YCIOBHIO  JOCTHKEHMSI KaXKIbIM OMNacHbIM  (AKTOPOM  CBOETr0  MPEAEIbHO
JOIyCTUMOTO 3HaY€HUsl B paboyel 30He.

56. Bausinue pa3MepoB IMPOEMOB Ha JIMHAMUKY OMACHBIX (PAKTOPOB MoXkapa.
Kputepuii npoemHOCTH. 3aBUCUMOCTh KPUTUYECKOM MPOIOJIKUTENIBHOCTH 110Kapa OT
KpUTEpUsl IPOEMHOCTH.

57. O60o6mennsie auddepeHmanbubie  ypaBHeHUs: moxkapa. I[lomobue wu
MOJIEJIMPOBAaHUE HAYAIbHOM CTaJIUU TOXkKapa.

58. Moauduxkarus 06a30BOM MaTEeMaTHYECKON MOJEIN JJs ydeTa BIUSHUS
00BEMHOI0 Ta30BOTO TyIIEHUs. JJONOTHUTENbHOE YpaBHEHHE OallaHca.

59. BausHMEe KOHILIEHTpPAMM OTHETYIIAIIETO0 BEIIECTBA HAa  CKOPOCTh
BBITOPAHUAI.

60. Monudukanusa 06a30BOl MaTeMaTWYeCKOM MOJENM JUIsl ydeTa TYLIEHUs
pacnbUIEHHON BOIOU. /[ONOJHUTENbHAS CUCTEMA YPABHEHUNM M HAYAJIbHBIX YCJIIOBUM
JUISL  ONMMCAHWS WCIApPEHUsl Kameidb, OXJaXJACHHs KOHCTPYKUUMH M CKOPOCTHU
BBITOpaHUsl MaTepHrasia. AJTOPUTM YHUCIECHHOM peaanu3aliui MOEIH.

61. OcoOeHHOCTH paclpeaeIeHus JOKaJIbHbIX TapaMeTPOB COCTOSIHUS ra30BOM
Cpelbl BHYTpY NOMEIIEHUS B HAYAIbHOM CTAaJIMU TOYkKapa U IPHU JOKAJIBHBIX MOXKapax.

62. Pa3nenenue npocTpaHCTBa BHYTPHU M0Kapa Ha 30HbL. XapaKTEpHbIE 30HbI B
HAYaJbHOW CTaJMHU IOKapa. BO3IyXa.

63. OnpeneneHre MOTOKOB MAacChl M SHEPTUU U3 KOHBEKTHUBHON KOJIOHKU B
MPUIIOTOJIOYHBINA CJIOW HAa OCHOBE TEOPHH CBOOOIHOM TypOyJE€HTHOW KOHBEKTHUBHOM
CTpYyH.

64. Ter100OMeH MPUIIOTOIIOYHON 30HBI C OIPAKICHUSMU.

65. Iuddepennnanbupie ypaBHEHUsI MaTEpUAILHOIO OajlaHCca Tra30BOW Cpejibl
U ee KOMIIOHEHTOB, OallaHca ONTHYECKOr0 KOJMYECTBA JAbIMa W DJHEPruu s
MPUIOTOJIOYHOM 30HBI IPU OTCYTCTBUU T'a3000MeHA C BHEUTHEN aTMOC(epoit.
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66. luddepennmanbuple  ypaBHEHHs — JBIDKEHUS  HIDKHEH — TpaHMIIbI
MIPUIIOTOJIOYHOM 30HbI. HauanbHbIE yCIOBHS.

67. MaremaTuueckasi MOCTAaHOBKA 3a7laud O JMHAMHUKE OMAacHBIX (DaKTOpOB
Mo’kKapa B MPUIOTOJIOYHON 30HE M €€ AHAIUTUYECKOE PEUICHUE IMPHU IMOCTOSHHBIX
3HAYEHHUAX PA3MEPOB M TEILIOBOM MOILIHOCTH OYara ropeHusl.

68. MaTemaTuyeckas MOCTaHOBKA 3aJladyd MpHU ra3000MEHE MPUIIOTOJIOYHOIO
CJIOSI C BHELIHEN CPENOM U U3MEHSIOIMMCS CO BpEMEHEM 04arom noxapa.

69. bazoBass cucrema au@QepeHIMANbHBIX  ypaBHEHUH B  YaCTHBIX
MPOU3BOAHBIX JUIsI OMHUCaHUs TYypOYJIEHTHOrO HECTAllMOHAPHOIO JIBMXKEHHSI U
IIPOIIECCOB TEIUIO- W MAacCONEPEHOCAa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C
Y4ETOM XMMHUYECKUX PeaKInil 1 00pa3zoBaHusl JHIMOBOIO a3PO30JIs.

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

71. PanyialiluoHHBIN  TEIJIONIEPEHOC B HENPO3padyHoOl cpene. YpaBHEHUE
NEPEHOCA TEIUIOBOIO M3JIy4YEHMs, METOAbI PEIICHUS 3a/1a4yd O NEPEHOCE TEIIOBOIO
U3ITyYEHHUS.

72. Knaccuduxanus nuddepeHnnaibHbIX MOJIEIEH moxapa.

6.2. Illkana oueHUBAHUSA Pe3yJbTATOB MPOMEKYTOYHOWH aTTeCTAllUU W
KPUTEPHUHU BHICTABJICHHUS OLICHOK

Cucrema OLICHUBAaHW BKIKOYACT:

®opma [Tokazarenu
Kpurepuu BbicTaBiIeHUS OIIECHOK [ITkana oueHnBaHUS
KOHTPOJIA OLICHUBAHUS
3ader ¢ MPaBWIBHOCTh | JIaH MPABWIbHBIM, IMOJHBIM OTBET Ha OTJIMYHO
OLIEHKOM U MOJIHOTA [IOCTABJICHHBI  BOIIPOC, IIOKa3aHa
OTBETA COBOKYITHOCTh OCO3HAHHBIX 3HAaHHI
o0  JUCLMIUIMHE, JI0Ka3aTeJIbHO

PACKPBITHL OCHOBHBIC ITOJIOKCHU A
BOIIPOCOB; MOTYT OBITh AOIIYIICHBI

HEAO0YCTHI, HCITPABJICHHBIC
CaMOCTOATCJIBHO B IIPOLECCC OTBCTA.
JaH HpaBHHLHI)IfI, HEAOCTATOYHO Xopomio

MOJHBIM OTBET Ha IIOCTaBJICHHBIN
BOIIPOC, MOKA3aHO yYMEHHUE BBIACIUTH
CYLIECTBEHHBIE M HECYLIECTBEHHBIE
MPU3HAKHK, TPUYUHHO-CIIECICTBEHHbIE
CBSI3M, MOTYT OBITh  JIOMYIICHBI
HEJOYCTHI, HCTIPABJICHHBIE c
MMOMOIIIBIO TTPETOJIABATEIS.

JaH HEIOCTAaTOYHO TMPABUIBHBIA U | YJAOBJIETBOPUTEIHLHO
IIOJIHBIN OTBET; JIOTUKA u
IOCJIEIOBATEILHOCTD H3JI0KCHHUS
HMEIOT  HapylIeHus; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

OTBET MPEJCTABIISIET co00i1 | HEYOBIETBOPUTEIHH
pa3pO3HEHHbIC 3HAHUS c 0
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CYUIECTBEHHBIMH  OIIMOKaMH  TIO
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTMYHOCTb
U3JIOKEHUS;  JOIMOJIHUTENbHBIE U
YTOYHSIIOIIME BOIIPOCHI HE MIPUBOJIAT K
KOPPEKIIMH OTBETA Ha BOMPOC.

7. PecypcHoe o0ecnieueHre AU CHUTIIIUHBI
7.1. JIuueH3UOHHOE U CBOOOIHO PacnpoCcTpaHsieMoe MPorpaMMHoe odecredyeHue

1. Astra Linux Common Edition penus Open - onepaimonHas cucteMa 00111ero
HazHauenus. Jlunensus Ne217800111-ore-2.12-client-6196.

2. Astra Linux Special Edition - onepannoHnHas cuctemMa oOIero Ha3HauyeHuUs.
Jlutensusa Ne217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - onepanuonHasi cuctema 00111ero Ha3HaueHUS.
Jlunensus No217800111-alse-1.7-client-medium-x86 64-0-14544.

7.2. IlpodeccuoHajbHble 0a3bl NAHHBIX W HMH(OPMAIMOHHBIE CIPAaBOYHbIE
CUCTEMBI

1. Ilopran otkpeiThix JaHHbIX Poccuiickoini Dexneparuu https://data.gov.ru/
(cBOOOIHBIN TOCTYM).

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

3. Cucrema opuUIHATEHOTO OMyOIMKOBAHUS MPABOBBIX aKTOB B AJIEKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOIHBIN JOCTYII).

4. DJIEKTpOHHAs OoubnuoTexa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU30BAHHBIN JOCTYII).

5. OnekTpoHHO-OMOMMoreunas  cuctema  «3bC  IPR BOOKS»
http://www.iprbookshop.ru (aBTopnzoBaHHbIN JOCTYTI).

6. DnektpoHo-OmOMMoTeuHass cucremMa «Jlamb»  https://e.lanbook.com
(aBTOpU30BaHHBINA JOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparypa:

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

2. AHanu3 HapylieHW HOPMATHUBHBIX TpPeOOBaHHWI B OOJACTH TOXKapHOU
0€30macHOCTH, MPOTHO3MPOBAHUE WM JKCIEPTHOE HCCICIOBAHWE WX IOCICICTBHUI:
yuebHoe nocobue / H.B. Iletpona, 10./]. Motopsirun, A.O. Autonos u ap. — CII6.:
Cankrt-IlerepOyprekuii yausepcurer I'TIC MUYC Poccuu, 2017. — 158 c. Pexum
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http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
https://e.lanbook.com/
http://www.edu.ru/
https://data.gov.ru/

noctyna: http:/elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoTHUTEIbHAS JIUTEepaTypa:

1. IlporHo3upoBaHue OmNacHBIX (PaKTOPOB TIOXKapa : Kypc JEeKIuid /
coctaputenu C. A. CazonHoBa. — Boponex : BopoHEXCKUU TrocyaapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbl yHUBepcurer, ObC ACB, 2015. — 100 c¢. — ISBN
2227-8397. — TekcT : 3AeKTpOHHBIN // DiekTpoHHO-OMOamoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

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

3. IlpornosupoBanue omnacHbiXx (akTopoB moxkapa / Motopeirua O/,
JloBunkoB B.A., TlapunoBa IO.I'. // JlaGoparopusiii npaktukym CII6.: CII6
VYHuBepcutet I'TIC MUC Poccun, 2008. http://elib.igps.ru/?
4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377dddal

7.4. MaTepuajibHO-TeXHHYECKOe o0ecriedyeHue

Jns mpoBeneHUss M OOECHEUEHMs] 3aHATHM HCMOJB3YIOTCS IOMEIIEHUS,
KOTOpBIE TPEACTABISAIOT COOOM y4eOHBIC ayJIUTOPUHU ISl TPOBEJACHUS YUeOHBIX
3aHATHH, PEyCMOTPEHHBIX MporpaMMon OakanaBpuara, OCHAaIIICHHBIC
o00Opy/IOBaHUEM W TEXHUYCCKHUMHU CPEJACTBAMH OOYUYCHHS: aBTOMAaTH3WPOBAHHOE
pabodee MecTO IpemojaBaresis, MapKepHas 0CKa, MYJIbTHUMEIMHHBIA IPOCKTOP,
JOKyMEHT-Kamepa, IocaJ0uHbIe MeCTa 00yJaroIuXCs, KOMITBIOTEPHBIN KJ1acc.

[Tomemennst s  CaMOCTOSITENILHONH PaOOThI  OOYyYarOMIMXCS  OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUS] K cetn «MHTepHeT» u
o0OecrieueHrEM JOCTyMa K DJIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpelie
YHUBEpPCUTETA.

ABTOpBI: KaHAUAAT TEXHUYECKUX HAYK, TOUEHT JleMeHTheB D.A.
JOKTOp TEXHUUECKHUX HaykK, podeccop Motopsirun FO. /1.
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