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1. Ilesn ¥ 3aiauM AUCLUT/IMHBI

Ilesin ocBOeHMS M CHMIINHBIL:

(¢opMrpOBaHHWe 3HAaHUM U HABBIKOB [0 TPOTHO3UPOBAHUIO KPUTUUECKHUX
CUTYaLMii, KOTOPble MOT'YT BO3HUKHYTh B XOJle Pa3BUTHS I10’Kapa Y WCII0/Ib30BaHUe
3ToM nHbOpMaIUu it TPOGUIAKTUKY TI0XKapoB, obecrieueHus: 6e30macHOCTY rofiel
¥ IUYHOW 0e30macHOCTU TIPY TYIIEHWM TI0)KapOB, aHa/iM3e TMPUYMH U YCIOBUMN
BO3HUKHOBEHUS U Pa3BUTHSI [T0KapOB.

ITepeuenb KoMneTeHI[UH, GopMHpPyeMbIX B IIpoljecce N3yUeHus AMCIUILIHHBI

KomniereHyuu Copepxanue

ITK-2 CriocobeH Ha OCHOBe 3aKOHOB TerVIOPU3UKU U TePMOJAUHAMUKU
MPOTrHO3MPOBaTh XapakKTep W pa3Mepbl 30H BO3/IeMCTBUS OMaCHbIX
(GakTOpOB ¥ HX COMYTCTBYKOIIUX TMPOSIBJIEHWM, TIPUMEHSTh
JeMCTBYIOL[Me paCyeTHble M SKCIepUMeHTa/bHble MeTOJUKH,
MPOBOAUTL aHa/IW3 TIOXKAPHOW OMACHOCTM U 00OCHOBAHHO
BbIOMpAaTh W3BECTHBbIE YCTPOMCTBA, CUCTEMbI M METO/bI 3allUTHI
yesloBeKa U OKpY’Karollled Cpefibl OT HeraTWUBHBIX BO3E€HMCTBUU
OMacHbIX ()aKTOPOB MOKapOoB.

IK-4 Criocoben  paspabaTbiBaThb  rpaduuecKkyr0  [JOKYMEeHTALIO,
pacCuuThIBAT YW  MOJEJTUPOBATh  pa3/IMUHbIe  TEXHUYECKHUEe
CUCTEMbI B LIeJIIX peIlleHrsl 3aJjau IoXKapHOoU 6e30racHOCTH, B
TOM UHC/e C TPUMEHEHWEM CPeJCTB aBTOMAaTU3UPOBAaHHOTO
MIPOEKTHUPOBAHMUSI.

3aiauu AUCIUTLUTHHBI:

e dopMupOoBaHUWe TIePBOHAYA/IbHBIX OCHOB 3HAaHUW O COBpPeMEHHBIX
Mo/IX0[aX K MPOTHO3MPOBAHUIO OTACHBIX (DaKTOPOB TOXKapa TPU pelleHrH 3aau
obecrieueHust TT0>KapHO# 0€30MaCHOCTH,

e dopMUpOBaHWE YMeHUI CHCTeMaTU3WPOBaTh U aHAIM3MPOBATh JaHHBIE TI0
T0Kapy W W3B/IeKaTh U3 HUX MHGMOPMALHIO, HEOOXOAMMYIO /Il PEIleHUs] BOITPOCOB,
BO3HUKAIOILMX [PU paccyie/JOBaHUU MoXKapa,

* (opmupoBaHMe HauaJbHBIX HAaBBIKOB TIPDUMEHEHHsI COBPEMEHHBIX
MIPOrPaMMHBIX TPOJYKTOB B peIlleHWd 3a7ilau TMPOTHO3WPOBAHHWS  OTMACHBIX
dakTopoB moxkapa.

2. IlepeyeHb I/IAHUPYEMbIX Pe3y/IbTAaTOB 00yUeHHUs JUCHUIUINHBI,
COOTHECEHHBIX C IVIAHMPYeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 00pa3oBaTe/TbHOMI
MPOrpaMMblI




VHaYKaTOphl JOCTY)KEHUS] KOMIIeTEeHI[UH

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs 10
JUCLIMIJIMHE

Tun 3agau npodeccuoHabHOM AeATeTbHOCTH: [Tp0eKTHO-KOHCTPYKTOPCKHI

[TK-2.1 3HaeT JelicTBYylOlMe pacueTHbIe U
JKCIepUMeHTa/IbHbIe METOIUKH.

3HaeT OCHOBHbIE CITIOCOOBI IPOTHO3UPOBAHUS
JUHAMUKU Pa3BUTUS OTIaCHBIX (JaKTOPOB MoXKapa
B TIOMELL[EHUSIX, 3[JaHUsIX, COOPYKEeHUSIX, Ha
TeXHOJIOTUUeCKUX YCTaHOBKAX U OTKPBITOM
TIPOCTPaHCTBe.

[1K-2.2 YMmeeT poBOAUTH aHA/INU3
TO>XXKapHOM OMacHOCTH

YMeeT MporHo3upoBaTh pa3BUTHUE OMACHBIX
(hakTOpOB T0Kapa

[TK-2.3 BniaieeT HaBBIKOM BbIOOpa
W3BECTHBIX YCTPOUCTB, CUCTEM U METO/IOB
3aIIUThI Ye/I0OBeKa U OKPY KaroIleld cpefibl OT
HEraTUBHBIX BO3/I€MICTBUH OMaCHBIX
(haKTOPOB MOKapoB

BrasieeT HaBbIKaMU U3yUeHUs TUHAMUKU
pa3BUTHs OTIACHBIX (PAKTOPOB T0OXKapa C
TIOMOIIIbI0 COBPEMEHHBIX ITPOTPAMMHBIX
TIPO/IYKTOB

[TK-4.1 3HaeT cpencTBa
aBTOMaTU3UPOBAHHOTO TTPOEKTUPOBAHMUSI.

3HaeT coBpeMeHHbIe NPOrpaMMHbIe MPOAYKTHI,
peanu3ylolie UHTerpaibHy0 MaTeMaTUYeCcKyro
Mo/IeJIb TIoyKapa.

3HaeT NpUK/IaZiHble IPOrpaMMbl Ha OCHOBE
30HHBIX MOJieflel roykapa

3HaeT NpUK/IaZiHble IPOrpaMMbl Ha OCHOBE
TI0JIEBBIX MO/Iesiel TIoXKapa.

[1K-4.2 YmeeT paccuuTbIBaTh pa3IMyHble
TeXHUYeCKHe CUCTeMbI U TeXHOJIOTMUeCKHe
MIPOL[eCCBHI.

YMeeT NpoBOJUTE OLIEHKY M0XKapHOT'0 pUCKa C
TIOMOIIL[bI0 COBPEMEHHbBIX MPOTrPaMMHbIX
MPO/IyKTOB.

YMeeT NpoBOJUThL pacyeT 3BaKyal[MOHHOMN
COCTaBJISIFOLIeN pacyeTa MOKapHOTO PUCKaA.

ITK-4.3 Bnazeetr HaBBIKOM MOJETMPOBaHUS
Pa3/IMuHbIX TEXHUYECKUX CUCTEM U
TeXHOJIOTHUUeCKHX TIPOLIeCCOB /Il pPelleHus
3a/lau Mo)KapHOH 6e30MmacHOCTH

BnazieeT HaBBIKOM MO/ie/TMPOBaHUs
pacripocTpaHeHUH oracHbIX (DaKTOPOB MoXKapa Ha
00BbeKTe C MOMOIL[BI0 COBPEMEHHBIX
NIPOrpaMMHBIX IPOAYKTOB

3. MecTo JUCHMILIMHBI B CTPYKType 0CHOBHO¥ MPo¢)eCcCHOHA/TLHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI

'Z[I/I CIIUITIMHA OTHOCUTCA K

yactd, (OpPMHPYEMOM  y4daCTHHUKaMH

oOpa3oBaTe/IbHBIX OTHOILIIEHU, OCHOBHOUW TIpodeccroHa/NbHONM 0Opa3oBaTebHOM
nporpaMMbl OakasaBpuara 1o HaripapsieHuro rogrotoBku 20.03.01 TexHochepHast
6e3011acHOCTD, HaTlpaBeHHOCTD (TTpoduiib) «IToykapHasi 6€30MacHOCTbY.

4. CTpyKTypa ¥ cofiep>kKaHue JUCIUIIHHBI «[IporHo3upoBaHue onmacHbIX
(¢akTopoB no>xapa»

OO1mast TPyI0€MKOCTb AUCIUTIIMHBI COCTaB/sSeT 3 3aueTHble equHUIIbl 108 vaca.



4.1 Pacnipeje/ieHre TPYAOEMKOCTH y4e0HOM JUCHUIUIAHBI 110 BUJaM pabdor

1o cemecTpaMm u popmMamM 00yueHUsI

AJist 3a0uHOM (DOPMBI 00yUeHH s

Tpy0eMKOCTh
o o
Buz yue6HO# paboThI se. qac. g

4 5
OOmmiasi TPyZ0eMKOCTb AMCLMIUIMHBI TI0 yueOHOMY 3 108 36 7
T71aHy
KoHrakTHasi paboTa, B TOM UHCIIe: 10 2 8
AyauTOpHBIE 3aHATHS 10 2 8
Jlexiuu (JI) 4 2 2
ITpakTrueckue 3aHsatus (113) 6 6
CamocrositenibHasA padora (CPC) 98 34 64
3aueT C OIeHKOM + +

4.2. TemaTuuecKHi NJiaH, CTPyKTYPHMPOBAaHHbIU 10 TeMaM (pa3jesiam) C
yKa3aHueM O0TBe/IeHHOI'0 Ha HUX KO/IMYeCTBa aKa/leMUYeCKHUX YacoB U BU/I0B
y4eOHBIX 3aHATH.
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1. | OcHOBHBIe TOJIOXKEHWUST U TOHATHSA I10XKapHbIX
PUCKOB, a TakXe MeTOJOB MpOrHovposanHusi| 20 | 2 18
oracHbIX (pakTopoB noykapa (OPIT).
2. | OcHOBHbIE TIOHATUSA 51 ypaBHeHUs
VHTerpajJibHOM  MaTeMaThueckoid  mogenu| 10 10
T110kapa B [IOMeIeHUH.
3. |Ta3000MeH mMOMeIeHUM M Teryiopu3nyecKre
byHKI[UYM, HeoOXoauMbIe i 3aMKHyTOro| 10 10
OMMCaHUs T10XKapa.
4. | MaTtemaTtnueckasi IOCTaHOBKA 3a/jauu O 10 10
qrHaMuke O®DIT B Haya/IbHOM CTaJuu ToXKapa.
5. |IIporno3upoBanue O®II ripu TyleHUH 1okapa 10 10
C MCII0/1Ib30BaHWEM UHTErPaJbHOIO MeTO/a.
6. | OcHOBHbIE T10JI0KeHUS 3oHHOro | 10 10
MO/e/IMPOBaHUS T10KapOoB. UucneHHas
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peanu3alys 30HHOW MOJIe/N.

7. |OcHoBbl  auddepeHManbHOrO  (I110J1€BOr0)

Metozga nporHosupoBaHuss O®II. YUucnenHas| 38 | 2| 6 30
peanu3sanys NojaeBOr MOJEJH.

3aueT C OIeHKOM + +

HToro 108| 4| 6 + 98

4.3 Copep)kaHue JUCIHILIMHBI /151 00yUYarIuXCst

4.3.2 CopepxaHue [JUCIHIUIMHBI IS 00y4aOIUXCS 3a04HON (OpPMBI
o0yueHms.

Tema 1. OcHOBHBIE TM0/I0K€HHSI U TIOHATHS MOXXAaPHBIX PHCKOB, a TaKXe
MeTO/I0B NMPOrHO3UPOBAHUA ONACHBIX (hakTOopoB noxkapa (O®PII).

Jleknusa.  dusnrueckue  BeJWuMHBI,  XapakrTepusywomue  O®PII B
KOJIMYeCTBeHHOM OTHollueHud. [IpegenbHo gomnyctumblie 3HaueHus O®IL Llenu u
3alauM oripefiesieHus1 (pacuéTta) pas/MuYHBIX BHJOB T[OXKapHbIX PHUCKOB IS
pa3nuuHbIX 06beKTOB. VX KpUTHUYeCKre HOPMaTUBHbIE 3HAUeHUsl.

OrnpeneneHve (XapakTepuCTHMKA) pa3/lMYHbIX BUJOB MOXKapHbIX PHUCKOB.
HopMmatuBHbIe [OKYMEHTHI, OIpejessioliue Mo)kapHble pyUcKd. Kakue BeMuyMHbI
BXOAAT B (OpMYy/ay OIpefe/ieHdss pacyéTHOW BeJUUMHBI WHAWBUAYA/TBHOTO
rokapHoro puicka. OcHoOBHble TpebOOBaHUs K OTpefie/ieHHI0 TI0)KapHOW OTacHOCTH
TIPOM3BO/ICTBEHHBIX 0OBEKTOB.

CamocrosiTenibHaA pabdora. HopMaTuBHO-TIpaBOBOe pery/vpoBaHWe B
00/1acT OLIEHKH TI0’KapHOM OIaCHOCTH pa3/iuyHbIX 00BekToB. OcobeHHOCTH
oTipejie/ieHUs1  TIO)KapHbIX PHUCKOB Ha HeTUNOBbIX oObekrax. CoBpeMeHHOe
MOJIOYKeHWe METOJUK TI0 OIleHKM TOXKApHBIX PUCKOB Ha OOBeKTaX pas/MuyHOro
Ha3HaueHus. [lokapHbIi DHCK — Mepa BO3MOKHOCTH peajv3aliid I0KapHOU
OMaCHOCTH U eé TIOC/IeICTBUM [I/1s1 TFOJjel U MaTepUaibHbIX 1[eHHOCTEM.

Pexkomenayemas iMTeparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

Tema 2. OcHoOBHbIe TIOHATHSI M YypaBHeHHsI HHTerpaJbHOU
MaTeMaTH4eCKOU MO/ e/ Mo)Kapa B OMeIl|eHUM.

CamocrosiTennbHass padora. VcxoiHble TOJI0KEHUST ¥ OCHOBHbIE TIOHSATHS
VHTEerpajJbHOr0  MeTo/la TepMOJMHAaMUYecKoro aHaiausa Imoxkapa. (CBolcTBa
ra3oo0pa3Hoii cpefjbl B TIOMEIIIeHWHU TIpU MoxKape. VIHTerpaibHbIM MeTO/ ONUCAHKS
COCTOSIHUSI Ta30BOM CpeAibl TIPU TOXKape B ToMeleHud. [IpiMooOpa3oBaHue U
rapamMeTphbl [biMa, 00pa30BaHHOTO TBePbIMU YacTUIaMU. CBSI3b MEXIY ONTUUYECKON
MJIOTHOCTBIO JibIMa U JabHOCTBIO BUAUMOCTH.

HuddepeHuanbHble  ypaBHEHUSI WHTErpajbHOW MaTeMaTU4YeCcKOW MoJenu
1o)kapa, OIKMChIBAalOIIMe [AWHAMUKY OIacHbIX (pakTopoB mokapa. HauanbHble

5



yCJIOBUSL U YCJIOBUSI OAHO3HaUHOCTU. Kraccudukaiys U CyLHOCTb MHTerpaibHbIX
MaTreMaTU4YeCKUX MoJesied mo)kapa. MaTemaTuueckasi IIOCTaHOBKA 3aJaud o
nporHo3vpoBaHuu O®II Ha oOcHOBe TMOJHOM cUcTeMbl AuddepeHIranTbHbIX
yPaBHEHUU UHTETPaIbHOW MO/Je/U ToXKapa.

CoBpeMeHHbIe TpPOrpaMMHbIE TPOAYKTBI, peajM3yIollIe HWHTerpaabHyH
MaTeMaTUUecKyr0 MoOJe/b ToXKapa. OKCIepUMeHTalbHble MeTOZbl OIpe/le/leHus
JMVMHAMUWKU OTAacHbBIX (D)aKTOPOB MO’Kapa.

PekomeHpyemasi iuTeparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

Tema 3. Ta3000MeH mnoMemeHuili W TemwlopusnuecKkue (QyHKIUMH,
Heo0x0/[uMbIe /I/Isl 3aMKHYTOTr'0 ONMCaHMS MoXKapa.

CamocTrosiTelbHast pabora. PacmpeseneHue  JaBAeHWH 110 BBICOTE
romerrieHusi. I110CKOCTh PaBHBIX [aB/IEHUA W PeXXUMbI paboThl mpoema. Pacuer
pacxoja rasa, BbIOpachlBaeMOro uepe3 TIpoeMbl. PacueT pacxozsa Bo3ayXa,
TIOCTYTIAIOITIEro uepe3 MpoeMbl. BivsiHue BeTpa Ha ra3000MeH.

O1jeHKa BeJIMUMHBLI TETJIOBOIO TI0TOKAa B OrPaXK/AeHWs. OMIUpUUYecKue U
TIO/TySMITUPUUECKHEe METO/Ibl pacueTa TeIJIOBOTO TOTOKAa B OTpakAeHWs. MeTobl
pacueTa CKOPOCTU BbITOpaHUs TOPIOUHX MaTepPUaioB U CKOPOCTH TeTIOBbIZIe/IeHUSI.

®opMmysibl  AJisI  pacyeTa CKOPOCTHM  [JBWKEHMS YXOASIIUX Ta30B U
MOCTYyMalolllero BO3/lyXa B pa3HbIX TOUKaxX TMpoeMa. 3aBUCHMMOCTH MacCCOBBIX
pPacxo/IoB YXOZSIIIMX ra30B M MOCTYIAlI[ero Bo3jayxa [/ TPOeMOB TPH pa3MUHbIX
peXXMMax Ta3000MeHa OT TeOMEeTPUUeCKMX XapaKTepUCTUK S5TOr0 IIpoeMa u
cpeiHe0ObeMHBIX TTApaMeTPOB COCTOSIHUS Ta30BOM Cpe/bl B IIOMeIeHHUH (TIJIOTHOCTH
U faBjeHus)). PaaualiMoHHO - KOHBEKTMBHBLINM IIpoliecCc TerjioriepeHoca B
ra3000pa3HOii cpe/ie TIPH MOKape B IOMEII[eHUH.

PekoMeHayemas jiuTepartypa:

OcHoBHag [1-2],

HononnurtenbHas [1-3].

Tema 4. MaremaTHuecKasi NMOCTaHOBKA 3ajaud 0 guHamuke O®II B
Haya/IbHOM CTa UM MoXKapa.

CamocrosTennbHasa pabora: Kraccudukaiusi UWHTerpajbHbIX — MoOgesieit
nokapa. VHTerpasbHass MaTeMaThueckas MoOJe/b TMoXapa /[AJis UCC/ieJOBaHus
JUHAMUKU OTAaCHbIX (PAKTOPOB TOXKapa U ee Uuc/eHHasi peanu3alusi. VIHTerpaabHas
MareMaTHyeckKass MOZe/ib Haua/JbHOW CTaud TM0Kapa W pacyeT KPUTHUYECKOU
TIPO/JI0JDKUTETBHOCTH T0XKapa.

Teopust moxkapa U npoljecc ropeHusi. HauasbHbIM 3Tan Mo)kapa B 3aKPbITOM
MOMeI[eHNA [0 TOJIHOTO OXBaTa IijlaMeHeM. PacueT BpemMeHM 3Bakyal[id U3
ropsiiero noMeIeHusl.

PexkoMeHayemas uTeparypa:



OcHoBHag [1-2],
HononaurenbHas [1-3].

Tema 5. IIporHo3dupoBanue ODPII npu TymleHMH MoKapa C
HCII0/1Ib30BaHMeM UHTerpa/ibHOr0 MeToAQ.

CamocTosTenlbHaA pabdora: PacueT KpPUTHUECKMX 3HAUeHWM CpeJHUX
rapaMeTpoB  COCTOSIHUSI  Cpeabl B TOMeljeHHWH. Pacuer  kKo3ddwuimeHTa
TETUIOTIOTJIOIIEeHNsT TIPH OIpe/le/IeHM KPUTUUECKOM ITPOJ0/DKUTETbHOCTH TT0XKapa.
Pe)KrIM TI0JTHOCTBIO PA3BUBIIIETOCS T10’Kapa U TeMIepaTypbl, TIPH 3TOM JJOCTUTAaeMBbIe.
BeiOpoc TMlaMeHM W3 TOpSIEro TIOMeleHus. PacrpocTpaHeHHe Tio)Kapa U3
romelijeHusi. OCOOEHHOCTH pa3BUTHS TIO)Kapa B JKWIBIX 3[@aHUSIX, OOIleCTBEHHBIX
3[aHUSX, TPOM3BOJICTBEHHBIX U CK/IQ[CKUX TIOMEIIEHHUSIX, CeTbCKOXO03SHCTBEHHBIX
00BeKTax, Ha TPaHCTIOPTe.

ViccnenoBaHre TeMIIepaTypHOTO peXKMMa B BepxHeM 30He TIOMeIleHHs IpHU
JIOKaJIbHOM TioKape. VccnefoBaHue AWHAMWKH ABVDKEHUs TDAHULIBI 3abIMJIEHHON
30HBI TIPY JIOKAZlbHOM TIOXKape. BiivsiHUe pacriofio’keHWsi Topioueil Harpy3ku Ha
JUHAMHKY OIacHBIX (haKTOPOB TIOXKapa M ra3000MeH momelrieHus. ONTHMU3ALMS
OTHe3aIlUThl CTPOUTE/TbHBIX KOHCTPYKIIMM C yUeTOM ITapaMeTpPOB peaslbHOT0 TI0yKapa.

PexkomeHnyemas iureparypa:
OcHoBHag [1-2],
HononnutenbHas [1-3].

Tema 6. OcCHOBHBIe I10/I0)KEHHUSI 30HHOI'0 MOJEe/JIMPOBaHMSA I10)KapoB.
Umnc/ieHHas pean3anusa 30HHOU MOJIe/H.

CamocrosTennbHaa pabora: OcobeHHOCTH pacripefiesieHUs]  JIOKaJbHBIX
rapamMeTPOB COCTOSIHUSI Ta30BOM Cpe/ibl BHYTPU IOMelleHUsI B Hadya/JbHOW CTaguu
To)Kapa Y TIpU JIOKa/IbHBIX ToyKapax. Pa3ziesieHre MpoCTpaHCTBAa BHYTPH T0)Kapa Ha
30HbI. OmpejileeHre TIOTOKOB MacChl W SHEPTUU U3 KOHBEKTHMBHON KOJIOHKU B
TIPUTIOTO/IOYHBIM CJ/IOM Ha OCHOBe TeopuM CBOOOZHOM TypOyneHTHOM KOHBEKTHBHOM
ctpyu. [QuddepeHivanbHble ypaBHEHHS MaTepyUaJbHOTO OaslaHca ra30BO cpeibl U
ee KOMIIOHEHTOB, OajlaHCa ONTUYECKOTO KOJMUecTBa JblMa U SHEPrUud [ist
TIPUTIOTO/IOYHOM 30HBI TIPU OTCYTCTBHM Tra3o00MeHa C BHeIlTHeH aTtMocdhepoi.
HuddepeHuanbHble ypaBHEHUs! [IBU)KEHUS HWKHEW TpaHULIbl MNPUITOTOI0YHOU
30HBI. HauasibHble ycioBus. MareMaTrdeckasi TIOCTaHOBKA 3a/lauM TIpU ra3o0bmMeHe
TIPUTOJIOUHOTO CJIOSI C BHEIIHeW Cpefiod U W3MEHSIIOLIUMCS CO BPEMeHeM 04arom
no)kapa. MaremaTuueckasi TIOCTaHOBKa 3aZlaud O [WHAaMUKe OIacHbIX (DAaKTOPOB
ro)kKapa B TPUIIOTOJIOUHOM 30He U ee aHA/JIMTUUeCKOe pellleHWe TPU MOCTOSTHHBIX
3HauUeHUsX pa3MepoB U TeI/IOBOM MOIIJHOCTA oOuara TOpeHus. YC/IOBUS
BO3HUKHOBEHHUSI B3DPLIBOOIIACHBIX CMecel, XapaKTePUCTUKM OO0BEMHOIO B3DhIBa,
MOIIIHOCTb B3pbiBa (pacyeTHble TapameTpbl). C/IOXKHOCTb UWCEHHOW peanu3aliiu
TIOJIHOM 30HHOM MaTeMaTUueCKOW MOoJiend. AJITOPUTM UKMC/I€HHOTO pellleHus 3a/lau



Ha [IDBM. Crpykrypa mporpaMMbl M ee 3amycK. [leicTBUS MPU BO3HUKHOBEHUH
OILINOOK.

PexkomeHyemas jiureparypa:

OcHoBHas# [1-2],

HononnutenbHas [1-3].

Tema 7. OcHoBbl jguddepenipaibHoro  (mojieBoro)  Meroja
nporHo3upoBanus O®PIL. UnucieHHas peanu3aius MojaeBord Mo/ie/In.

Jlekiusa. CymiHocTs AuddepeHIMaIbHOTO MeTo/ia, ero MH(MOPMaTUBHOCTh U
00/acTb TPAaKTUUECKOTO HUCIo/b3oBaHus. CoBpeMeHHOe COCTOsSIHHMe BOIpoca.
YucneHHas peanu3aius auddepeHLMaTbHON MaTeMaTUUeCKOU MOJIeH.

ba3oBasi cucrema auddepeHIManbHbIX ypaBHEHUM B YaCTHBIX MPOW3BOHBIX
JJIsl OTTMCcaHusi TYpOy/IeHTHOTO HeCTal[MiOHAPHOTO JBIKEHHS M TIPOL[eCCOB TeIio- U
MaccorepeHoca B MHOTOKOMIIOHEHTHOM TIa30BOM CMeCH C Y4YeTOM XUMUYeCKUX
peakuyii U o0pa3oBaHMs [JBIMOBOTO a’po3o/s. TypOyrneHTHasi —BSI3KOCTb,
TEerIONPOBOAHOCT, U Auddysus. Anrebpandeckas Mofenb TypOyneHTHocTH. K-g
Mojienb TypOyneHTHOCTU. ['paHruHbIe yC/IOBUS [jisl TTapaMeTpoB TypOy/IeHTHOCTH Ha
orpaxjeHussx.  MojenMpoBaHue  TIpoLlecCOB  ropeHusi.  OJHOCTyreHuaTas
HeoOpaTuMasi OPyTTO-peakiusi MeX/y TOPIOUMM U OKUCIUTeneM. [IByXcTymeHuaTast
peakius ¥ obpa3oBaHHe caku. MaTemaTuueckass MoJie/lb 00pa30oBaHusi, KOAry/Isiun
U TilepeHoca AbIMOBOTO a’po30Jisi. [lormoleHue, paccenBaHue U ocsiabyieHre CBeTa B
aspo3one. PajvalMOHHBIM TeruionepeHOC B HENpO3pavyHoOM cpefe. YpaBHeHHe
TepeHoca TeIIOBOr0 M3J/y4eHUs, MeTOZbl PelleHrsl 3a/lauyi O TMepeHoce TerIoBOro
V3J/Iy4eHUs — TTIOTOKOBBIW, (D PY3UOHHBIN, JUCKPETHBIM U cTaTuCTUUecKu (MoHTe-
Kapno). I'pannuHble ¥ Haua/ibHble YCJIOBHSI Ha OTPaKJAMOIIMX TOBEPXHOCTSIX M Ha
TIOBEPXHOCTU TOpIOUero. YC/I0BUS B CeUeHUsIX MPOEMOB U B TpuWerarolleid K HUM
BHelllHell 06siacTy TipocTpaHcTBa. Knaccudukaims auddepeHIManbHBIX Mogesiei
ro>kapa.

IIpakTHUyeckoe 3aHsATHE.

1. Co3paHue TOMOMOTUU 00beKTa [ijisi OLeHKU TI0’KapHOT'0 PUCKA C TIOMOIIIbIO
TIPUK/IaHBIX IPOrPaMM Ha OCHOBE MOJIeBbIX MOJesiel rmox<apa.

2. Co3faHue U pacueT 5BaKyallMOHHOM COCTaBJ/IsIIOLEN pacueTa IMOKapHOro
pUCKa.

3. JuddepenumanbHas (moeBasi) MaTeMaTiyeckasi MOJeJlb No)Kapa B 3J,aHUU.

4. PacueT no)kapHOTro pHCKa C MOMOILbI0 MPUK/IaJHbIX TIPOrpaMM Ha OCHOBE
TOJIEBBIX MO/Ie/iel roxkapa.

CamocrositennbHass pabora: CyIIHOCTb MeTOZa, ero MH(OPMaTHUBHOCTH U
00/1acTh TPAaKTUYECKOTO HCI0/Ib30BaHus, 0a30oByr0 cucteMy AuddepeHLIManbHbIX
ypaBHeHUWN B  UACTHBIX  TPOU3BOAHBIX [Jid  ONMCAHUS  TypOy/JeHTHOro
HeCTaLMOHAPHOTO JBM)KEHUS U TIPOLIeCCOB Teryio- U MaccoobMeHa, anrebpanyeckyro
Mozienb TypOysieHTHOCTH. bBa3oBasi cuctema guddepeHIMa/NbHBIX ypaBHEHUN B
YaCTHBIX TIPOM3BOZHBIX [JJIs1 OMIMCAHUS TypOYy/IeHTHOTO HeCTallMOHAPHOTO [IBWKEHUS
Y TPOLIECCOB TeIJIo- MU MaccorepeHoca B MHOTOKOMITOHEHTHOM Ta30BOM CMeCH C



yUeToM XMUMUUeCKHX peaki[uii U o0pa3oBaHUs ABIMOBOTO a’po3osis. TypOyneHTHas
BA3KOCTb,  TEIUIONIPOBOAHOCTE U Auddys3us.  Anrebpandeckas  MOJesb
TypOyneHtHoctTH. K-¢ M™Mogens TypOy/ieHTHOCTA. ['paHUYHBIE YCIOBUS IS
rnapaMeTpoB TYpOY/JeHTHOCTM Ha OrpaxkAeHusx. MojenupoBaHue MPOLIeCCOB
ropeHus. OpHocTyreHuyaTass HeobpaTumasi OpyTTO-peakijusi MeXXy TOpPHUYMM U
okuc/MTeneM. [IByxcTyreHuaTasi peakiiys U oOpa3oBaHUe ca)ku. MareMaTuueckasi
Mojieslb 00pa3oBaHMs], KOary/sIliui U TlepeHoca AbIMOBOTO a’3po30Jis. [lorsoileHue,
paccerBaHve U ocnabneHWe cBeTa B a’po3osie. Pagual[MOHHBIN TeryioriepeHoC B
Herpo3pauHoil cpefle. YpaBHeHWe TlepeHoca TeIJIOBOTO W3/IyueHHus, MeTO/bl
pellieHus 3a/laud O MepeHoCce TeryIOBOTr0 M3/yueHusl — MOTOKOBbIN, AU(dy3rOHHBIMH,
JMVCKPeTHBIU U cTatiucThuueckui (MonTe-Kapsio). ['paHnuHbIe ¥ HayabHbIE YCIOBUS
Ha Orpa’kJaroIUX MOBEPXHOCTSAX Y Ha MTOBEPXHOCTU IOPIOUero. Y CJI0OBUS B CEUEHUSIX
NMpoeMOB W B TIpu/eramoiieli K HUM BHelllHeM 007acTd  TIPOCTpaHCTBA.
Knaccudukanus auddepeHLanbHbIX MOZeer roxkapa.

PexkoMeHayemas uTeparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

5. MeTojuueckue peKoMeHAaI[UH 10 OpraHu3aluy U3y4eHus JUCIUIIMHbI

[lpu peanu3aljiy MPOrPaMMbl AUCLUIUIMHBI KCIIO/Ib3YIOTCS JIEKIIMOHHbLIE U
MIPAKTHUUECKHe 3aHSTHS.

OOLMMHU LIe/IIMU 3aHATHI SBJISFOTCS:

— 00001rieHre, cucTeMaTH3al[usl, YrayOsieHre, 3aKperjieHhe TeopeTHYecKuX
3HAHUM 110 KOHKPETHBIM TéMaM JUCLIUTIIMHBI;

— dopMHpOBaHEe YMEHHM TIPUMEHSTh II0JyYeHHble 3HAaHUS Ha TIPaKTHKe,
peanu3ariys eMHCTBA MHTE/JIEKTYaIbHOM U MPAaKTUUeCKOH /1esTe/IbHOCTH;

— BbIpabOTKaA IPH PelIeHHH TOCTaB/IeHHbBIX 3a/jau MPOopeCcCHOHaIbHO 3HAUUMBIX
KauecTB:  CaMOCTOSITeJIbHOCTH,  OTBETCTBEHHOCTH,  TOUHOCTH,  TBOPUYECKOM
WHULUATHBEI.

LlensiMM JIEKI[UN SIBJISIFOTCS:

- [JaTb  CHCTeMAaTHU3HMPOBaHHBIE HAyyHble 3HAHWA 110  JUCLIMILIMHE,
aKI[eHTHPOBAB BHUMaHKe Ha HanboJiee C/I0KHBIX BOIIPOCAX;

- CTUMYJIUPOBaTh aKTUBHYIO TT03HABATEIbHYO [1€SITE/TbHOCTh 00YJaroluXCs,
CrocoO6CTBOBaTh POPMUPOBAHIIO MX TBOPUECKOTO MBbIIIIJIEHHSI.

B Xxome TMpakTUUeCKUX 3aHATHH 0OecrieuyrBaeTcsi TMpOLIeCC aKTUBHOIO
B3aMO/IeHCTBHsI 00YUYaroIMXCsl C TperojjaBaTesieM; IprHoOpeTaroTCs MpakKTHUeCKHe
HaBBIKH U yMeHus. llesb TNPaKTUUECKMX M CEeMHUHAPCKMX 3aHATHH: YIIyOUTb M
3aKpelnuTh 3HAHUS, IMO0/yUYeHHbIe Ha JIeKLHH, (OPMUPOBAHKME HABBIKOB PabOThI C
uHpOpMaLeli W WCIIO/NbL30BaHUS 3HAHWKM [jIs peIleHWs MPaKTHUYeCKUX 3ajay;
BBIITOJIHEHUE TECTOBBIX 3a/IaHUH 110 MPOBEPKE MOTYUYeHHBIX 3HAHUH U YMEHHH.

CamocTosiTenlbHasi paboTa OOyuYarOL[UXCsA HarpaB/ieHa Ha yriybneHue u
3aKperyieHre 3HaHWH, TOJIyUueHHBIX Ha JIEKLUSX W APYTMX 3aHATHSX, BbIPAOOTKY
HABBIKOB CaMOCTOSITeJIbHOIO aKTUBHOI'O TMPHOOPeTeHHs] HOBBIX, OIOJHUTEIbHbIX



3HaHUH, TTOATOTOBKY K IPeZCTOSIIIIUM 3aHSATHSIM.
N3yueHne AUCITUIIIMHBI 3aKaHUMBAETCS 3aUe€TOM C OL[@HKOM.

6. OueHouHbIe MaTepHua/Ibl MO0 AUCHUIIMHE

Tekyliuii KOHTPO/Ib YCIIEBAEMOCTH 00ecTieurBaeT OljeHUBaHHE X0Zia OCBOEHUS
OUCLUILIMHBI, TIPOBOJIUTCS B COOTBETCTBUU C COZEP)KaHWEM AUCLIUIIJIMHBI 110 BUAAM
3aHATHN B (pOopMe OIpOoca/[I0K/Ia/I0B/ /pellieHUst 3a/jayu/ TeCTUPOBaHMUSI.

[TpomeskyTouHasi aTTecTalds oOecreurBaeT OlleHMBaHWE TPOMEKYTOUHBIX U
OKOHYATeJ/IbHbIX pe3y/JbTaTOB O0yueHUs 10 AUCLUIUIMHE, TIPOBOAUTCS B (Qopme
3ayeTa C OL[eHKOM.

6.1. IIpumepHbIe O1jeHOYHBIE MaTepHa/IbI:

6.1.1. Tekyuiero KOHTpoJIa
TurnoBbIie BOIIPOCHI A/IA ompoca:

1. Kakoss! 1jesi1 nporuosvposanus OPII?

2. [Hairte onpepenenuve roxapy u O®II;

3. OxapakTtepu3yuTe NokapHbId ()aKTOp - MJIaMs U UCKPBI;

4. OxapakTepusyuTe TMOKapHbld (AKTOp - TOBBILIEHHAasi TemIeparypa
OKpY>Karolliel cpeibl;

5. OxapakTepu3yiTe MOKapHbIN ()aKTOp - TOKCMYHOCTb MPOAYKTOB I'OpPeHUs U

TePMHUUECKOT0 Pa3/IoKeHUs;

6. OxapakTepu3syiiTe MoKapHbIii (hakTop — AbIM;

7. Tlepeuuncnure npepenbHO gonyctuMble OPII;

8. Ha kakue KJacchbl jefsITCsL MaTeMaTAueCKrue MOZe/IH 10rKapa;

9. IlepeuncnvTe OCHOBHBIE ONacHbIe (JaKTOPHI MOXKapa;

10.B KaKMX HOPMAaTUBHBIX JOKYMeHTax perjiaMeHTUpyroTcs ODII;

11.Kakve MateMaTHueCKUe METO/bI TT03BOJIAOT OLjeHuTb OPII.

12.Kakue ¢pu3nueckue sBIeHUS BAUSIOT Ha PAaCIpPOCTPaHeHHe roykapa?

13.I1lepeuricuTe (haKTOpBI, BAUSIOLIME HA CKOPOCTb PaCIpOCTPaHEeHUs IJlaMeHU
I10 TOPIOUMM MaTepuaam;

14.0xapakTepu3yiiTe MoXKapHbii ()akTop - M1aMsi U UCKPBHI;

15.0xapakTepu3yiTe TIOXKapHbIM (akTop - TIOBBIILIEHHas TemIlepaTypa
OKpY>Karolller Ccpefibl;

16.0OxapakTepu3yiiTe MoOKapHbIA ()akTOp - TOKCUUHOCTb MPOAYKTOB TOpPeHUsl U
TePMHYECKOT0 Pa3J/ioKeHus;

17.0xapakTepu3yiiTe Mo>xapHbliii (hakTOp — JbIM.

18.B uyem 3ak/irOouaeTCsd OCHOBHasl CJIOXKHOCTb WCC/IeOBaHUS IIoXKapa Kak
(bur3uUeckoro siBJeHUs?

19.I1osicHUTE CYLIHOCTb MeTO/ja aHa/Il3a C/I0’KHbIX IIPOLIeCCOB;

20. Kakue cBotictBa roproueid Harpy3ku (I'H) m kakum obOpa3om BUSIFOT Ha
JMHaMUKY T0)Kapa ¥ ero onacHbIX ()akTOpoB?
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21.TToueMy HeBO3MOXHO TI0IpOOHO W3yuuTh BMsHHe cBoWictB ['H Ha
TpoTeKaHue MoyKapa TOJbKO Ha OCHOBAaHUU (PU3UUECKUX IKCITEPUMEHTOB?

22.0OxapakTepu3yiiTe MOKapHbIA (aKTop — Iiamsi.

23.Ha Kakue 3Taribl JeJIUTCA 10Kapa B 3aKPbITOM I[IOMeLLIeHUN?

TumnoBblie TeMbl /1 J0K/Ia/i0B:

1. ®wusnueckre BenWuuHbl, Xxapakrepusyrouje O®II B KOIMYeCTBEHHOM
oTHoLLeHuU. [IpesensHO gonyctuMble 3HaueHus OPII.

2. lemu u 3agaum ompejesieHuss (pacuéra) pa3/iMUHBIX BUJOB TI0XKapHBIX
PUCKOB [I/Isl pa3/IMuHbIX 00beKTOB. VIX KpUTHUUeCKre HOpMaTHBHbIE 3HaUeHUsI.

3. OnipefiesieHye (XapakTepyCTHKA) Pa3/IMUHbIX BU/OB MOKaPHBIX PUCKOB.

4. YactoTa BO3HUKHOBEHHs TMOXKapa B 3/[aHUM W KakuM o00pa3oM OHa
onpejesisieTcs.

5. BeposaTHOCTh 3(pPeKTUBHOTO CcpabaThbiBaHUS aBTOMAaTUUECKHUX YCTaHOBOK
T0KapOTYILEeHUs B 3[,aHUU.

6. BeposSITHOCTb TIPUCYTCTBUSI JIOAeld B 3JaHUM U KakuM oOpa3oM oOHa
ornpezesisieTcs.

7. BeposSTHOCTb 3BaKyal[uM JiOJel Mpu To)Kape U KakuM 00pa3oM OHa
ornpezesisieTcs.

8. BeposiTHOCTh 3 (eKTHBHON paboThl CUCTEMbI TIPOTHBOIIOYKAPHOM 3all[UThI,
HarpaB/ieHHOU Ha obecrieyeHre Ge30macHON 3BaKyaluu el npu noxape. Kakum
00pa3oM OHa pacCUMTHIBAeTCS U KaKue COCTABJISIOIIMEe BXO/ST B PaCyéT.

9. XapakTepucTMkKa W CyTb pa3/MYHbIX MaTeMaTUUYeCKUX MOJeJeu,
TIPUMeEHSIEMBbIX NPU pacuéTe (rporHo3upoBanuun) OPII.

10. OcHOBHbIe TIOHATUS, TpUMeHsieMble NpU TPorHosuposaHuu ODIT u
omnpe/ieJIeHUH MOKaPHBIX PUCKOB U UX OMpejie/ieHue.

11. Bpewmsi 6sokupoBky TmiyTedd sBakyaiuu O®PII — ocHOBHOU BOIIPOC,
paccmMaTpyBaeMbli B peaMeTe /il TPaKJaHCKUX 3/JaHUM.

12. OcobeHHOCTH oOmpefiesieHUs TIOXKAPHBIX PUCKOB /il TIPOM3BO/ICTBEHHBIX
00BEKTOB.

13.YacTora peayu3aiy MOKapOOIaCHBIX CHUTyal[dii M KakKUM 00pa3oM oOHa
ornpezesisieTcs.

14. TlocTpoeHue moJed oOMNacHbIX (DAKTOPOB TOXKapa [/ Pas3TUUHbIX
CLIeHapHWeB ero pa3BUTHS TPU BO3eUCTBUM pasinuHbix ODII.

15. BO3MO>XHOCTh BO3HUKHOBEHUSI aBapPUMHBIX CUTYal[Ui U UX MIePeUYEeHb.

16. TlocTpoeHue /OTMYECKOTO JepeBa COOBITHH (7IOTMUECKOW CXeMbl)
CLieHaprieB BOSHUKHOBEHUS M PA3BUTHS NT0KapOOIaCHOW CUTYaLUH.

17. Ouenka mocnenctBur BoszenictBusi O®DII Ha mrofer [0 pa3mUUHBIX
CLieHapyeB pa3sBUTUA I10XKapa.

18. AHamM3 HamMuMs CHCTeM o0ecreueHHs TI0)KapHOM 6e30racHOCTH
TIPOU3BO/ICTBEHHBIX 00BHEKTOB M KAKUM 00pa30M OH OCYIIeCTB/ISIeTCS.

19 OrmpezenieHre pacuéTHOTO CileHapUs Ha TPOW3BO/ICTBEHHOM OOBEKTe U
KOJIMYeCTBa F'OPHOYMX BeLeCTB, BbILIeIINX B OKpYyKatolljee POCTPaHCTBO.
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20. IlepeuyeHp BOMNpPOCOB, BXOAAUMX B MeTOAUKY OLeHKH O®PII Ha
TIPOM3BO/ICTBEHHBIX 00bEeKTaX MPU OTIpeZie/ieHHUH M0KapHOTO PHCKa.

TunoBsble 3ajauun:

1. [IpoBecTH pacueT JUHAMUKMU OMACHBIX (PAKTOPOB IMOKapa M0 KOHKPETHOMY
BapUaHTy MCXOJHbIX [JaHHbIX. [locTpouTh rpadukh uU3MeHeHHWs BO BpeMEeHU
COCTaB/IIOIINX MAaTePUA/IbHOTO W 3HepPreTHUeckoro OajlaHca TIOXKapa, a TaKxkKe
rpaMKu U3MeHeHHs MacChl U BHyTPeHHeH SHepPruu rasa B OMellleHUH.

[laHHbIe /1719 pacueTa

ITapameTp Howmep BapuaHTa pacuera

1 2 3 4 5 6 7 8 9 10 11 12

[TomeleHve, M

J/IMHa 5 10 36 5 10 36 5 10 36 5 10 36
IIUpUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. | 26 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:

Hwkuuii cpes 0 p/11 BCex BapHaHTOB pacyeTa

BepxHuii cpe3 0,05 /151 BCex BapUaHTOB pacueTa

LIKpUHA 0,8 151 BCex BapUaHTOB pacueTa

IIpoem 2, m:

Hukuuii cpes 081081 04| 08| 08| 04| 081|08]| 04| 08108 0,4

BepxHuii cpes 2323 |60|23[23|60|23]23(60][23]|23]| 60

[upunHa 12124 |36 | 1,224 |36 | 1,2 ]|24| 36| 12| 24 3,6
BCKDbITHE 100 | 100 | 100 [ 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 100
I"oprovasi Harpyska: AJPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JIJIMHA, M 5 10 10 0,5 1 4 5 10 10 0,5 1 4
LIMPYHA, 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. IlpoBeCcT C TOMOLIBI0 HMHTErpagbHOM MOZENU MOJe/MpOBaHHe ToXkapa B
TIOMeL[eHHIX C OAHUM TPOEMOM, ABYMS NPOEMaMU U C TepeMeHHOU MPOEeMHOCTBIO.
[TocTpouts rpadviku ©3MeHeHUsI BO BpeMeHU MapaMeTpoB razoobMeHa.

3. B nporpamme Fenix2+ cdopmupoBath pacuéTHyr0 Mojieflb ToXapa B
KBapTvpe (TUlaHbl KBapTHMD MPW/IAraroTCs K 3aJaHyI0 Ha IpPaKTUUeCKoe 3aHsTHe).
PacuétHasi Mofenbp COCTOMT W3 KBapTUpbl (B COOTBETCTBUA C BapUaHTOM),
KOPHUZIOPOM [JTUHOM 15 Y 1IMpUHOM 3 MeTpa U BeCcTHO0JIsi pa3MepoM 5 Ha 5 MeTPOB
(B KOTOPOM HaxOJUTCSI OKHO M [IBepb — CBSI3b C aTMoC(epor). ['paHuLIbl pacuéTHOrO
JIOMeHa OJIHO3HAYHO OMpe/e/ssioTCsl pacyéTHOM ceTKoM (ceTkamu). IlokapHas
Harpy3ka — TMPsSMOYTOJbHUK (MCMOMb30BaTh TOMBKO peakuud 6e3  xsopa).
CdopmupoBaTh TpU TPYMIIbI «JaTUMKOB» U «IIJIOCKOCTW». [lepBas rpymma JaTudKOB
— y BbIXOJla U3 KBapTUpbL. BTOpas — nocepeguHe kopuzgopa. TpeTbsi — y BbIXOZA U3
BeCTUOHOIS.

4. B nporpamme Fenix2+ 1o pacyeTHOM MOZeNU MOKapa B KBapTHpe MPOBECTU
MO/ie/IMpOBaHue AUHAMUKHW OMacHbIX ()akKTOPOB MorKapa.
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5. Co3panue  cueHapueB  3BaKyalMd B TIOMELIEHUSIX  pa3/IMuHOMU
(GyHKLMOHAIBHOW OMAaCHOCTU U MOC/eAYIOIIero pacueTa BpeMeHU 3BaKyalliy JIH0/ei.
Co3paTh JIOKALMU-BbIXO/A COTJIACHO UHCTPYKLIMU T10 MCII0J/Ib30BAHUIO TPOTrPaMMBI.
[IpoBecTH pacCTaHOBKY J/IHOZEM T0 CLieHe U 3a/laHue CLieHapueB M0Be/|eHHsI COrIaCHO
VHCTPYKLIMM TI0 WCII0/Ib30BAaHMIO TPOrpaMMbl M B COOTBETCTBUM C UCXOAHBIMU
naHHBIMU. [TpoBecTH pacueT BpeMeHH 3BaKyaluu mojeid. CBe/leHHsI 0 He0OXO0AUMOM
pacueTe KapThl MyTel 3BaKyallUM W TMOPSAAKY 3alycka pacueTa OTPa)KeHbl B
VHCTPYKLWM M0 WCIOJ/Ib30BaHUIO TIpOrpamMsbl. I1oydyeHHbIe pe3y/ibTaThl 3aHECTH B
Tab/IMIly U MOCTPOUTH TpadUKH TMPOIIEHTHOTO COOTHOIIIEHUS BBIMIEAIINX THOZIEN KO
BpEMEeHH.

TumnoBble 3afaHu /i/isi TECTUPOBAHUA:
1. CornacHO TeXHHYECKOMY perjlaMeHTy O TpeOOBaHMSX IT0XKapHOMH
6e30I1acHOCTH, OMMAaCHBIMU (DaKTOpaMH T10>Kapa SIBJITIOTCS
1. TeryIoBOM IOTOK
2. IOBBILLIEHHAS] KOHL[eHTpalWs TOKCUYHBIX TMPOJYKTOB TOPEeHusi |
TePMHUUECKOT0 Pa3/I0KeHUs
3. MaHWKa MpU BaKyaluu
2. K conyTCTByOILMM MPOSIBIEHUSIM OTMACHbIX (haKTOPOB IM0OKapa, OTHOCSTCS:

1. [11aMs ¥ UCKpBI

2. OCKOJIKHA, 4aCTHh pa3pyLUMBLIMXCS arrapaToB, arperatoB, YCTaHOBOK,
KOHCTPYKLIMH

3. [ToHM>KeHHass KOHLeHTpaLus KUCiIopo/a

4, [ToHMy)KeHHast KOHLIeHTpaLMy KUC/I0poa

3. [1oxap, perynupyeMsii FOPrOYEN Harpy3KOou 3TO

1. Korga KuciaopoZa B TMOMELIEHUH OYeHb Maj0 M CKOPOCTh BbITOPAHUS
orpejiesisieTCsi CKOPOCTBIO MPUTOKA BO3/lyXa U3BHe,

2. KOrjla KMC/JI0pOAa B TMOMEIIeHWH AO0CTaTOUHO KW CKOPOCTb BbIFOPaHUSI
orpe/iesisieTCcsi CKOPOCThIO rasu(uKalyy TOTUINBA,

3. Korjja KucJ0poZAa B TMOMEIIeHWH AO0CTaTOUHO U CKOPOCTb BbIFOPAaHUSI
orpe/iesisieTcsi CKOPOCThIO MPUTOKA BO3/[yXa U3BHeE,

4. Korjla KUC/JIopoZia B TIOMeI[eHWA OYeHb Maji0 U CKOPOCTb BbIFOPaHUSI
orpe/ieNisieTcsi CKOPOCThIO ra3u(uKalvy TOTUIBA,

4. TTocne TOro, Kak JIOKa/JiM30BaHHOE BOCIJIaMEHEHUE TePeLLi0 B YyCTOMUHUBOE
ropeHue, JajJbHEeUIIMK MPoLiecC MOKeT MOUTH T10 OAHOMY M3 TPeX HallpaB/IeHUN:

1. 3aropeBiuuiics npeAMeT CrOPUT MOJHOCTBIO, U TI0’Kap MPeKpaTUTCs, He
pacnpoCTPaHUBIIMCL Ha [Ipyrye W3fe/vs U3 roprouero Marepuasna, 3TO HUMeeT
MeCTO, B YaCTHOCTH, MPU YCJIOBWH, €C/Id TIepBbIM 3aropeBIIUKCS TpeaMeT
HaxXOJUTCSl B U30JIMPOBAHHOM MOJIOXKEHUHN

2.1lpy HeJOCTAaTOUHOW BEHTWISLIUM TO0XKap MOXXET aBTOMaTHUUYeCKU
NIPEKPaTUThLCS, WM TOpeHWe OyJeT TMPOHCXOAWTh C TaKOW MaJio CKOPOCThIO,
KOTOpast JUKTYeTCSI JOCTYITHOCTBIO KUC/IOPO/a

13



3.IIpu pmocTaToyHOM KOJIMUeCTBe TOpHOUYero marepuvasa U I[PUTOKA
CBE)KEro BO3/[yXa II0Kap MOXXEeT BBIPACTHU [0 pa3MepoB IIOJHOTO OXBaTa
TJIaMeHeM BCel KOMHAThI, KOr/ja TOpST BCe BO3ropaeMble [IOBEePXHOCTU
5. CToxacTrueckue MeTO/ bl MOZIe/IMPOBAHUSA - 3TO MeTO/bI C UCII0/Ib30BaHUEM
1. uHTerpasbHBIX ypaBHEHUH,
2. muddepeHLIMaTbHBIX YpaBHEHWM,
3. TEOpPUU BepOSATHOCTH,
4. TeOpyH 3KCIIePUMEHTa,
6. Kakas Mopenb wucmosib3yeTcs [isi TIOMeI|eHWW, B KOTOPbIX OJIUH W3
reoMeTpUYeCKHUX pa3MepoB ropaszio 0oJibiiie (MeHbIlle) OCTaTbHBIX
1. NuTerpanbHas
2. 30HHas
3. ITonesas
7. TeryioBOM MOTOK, OTHECEHHBIA K eJUHULIE U30TePMHUUYECKOU TTOBEPXHOCTH,
Has3blBaeTCs
1. IJIOTHOCTBIO TEIJIOBOI'O ITOTOKA
2. yJielIbHbIM TeIl/IOBBIM [TIOTOKOM
3. TeII0BOW Harpy3Kou
8. 5 HaCTyrjleHUsl TIOJTHOTO OXBaTa IJlaMeHeM TioMelrleHus1 TpeOyeTcs
TEeI/JI0BOM NMTOTOK UHTEHCUBHOCTBIO TIPUMEPHO
1. 10 kB1/M2 B 06beMe TIOMelL[eHUsT
2. 20 kB1/M2 Ha ypoBHe 110/1a
3. 40 kB1/M2 Ha ypoBHe 110/1a
4. 30 kBT/M2 B 00beMe TTOMeIT|eHUST
9. g pacyera OPII croxacTUueCKUMU METOAMU [IPUMEHSIIOT:
1. ypaBHeHue KnaneiipoHa,
2. ypaBHeHue CTOKCa,
3. ypaBHeHue bepHy/uiy,
4. KoHeuHble 1jer MapKoBa,
5. ypaBHeHne dypwe-Kupxroda
10. TToneBbie Mozien Ha3UPYIOTCS HA UCTIO/Ib30BaHUM
1. cToxacTUueCcKux MeTOZ|0B,
2. middepeHLMa/IbHBIX YPaBHEHHM B YaCTHBIX TIPOU3BO/IHBIX,
3. AJist IpUOM3UTE/IbHBIX PACUeTOB MOXKapa,
4. B TI0JIEBBIX YC/IOBUSX,
5. MHTerpajbHbIX YPaBHEHUM B YAaCTHBIX POU3BOHBIX

6.1.2. IIpome)xyTOUuHOM aTTeCTaLUU
IIpuMepHBbIN NepedyeHb BOMPOCOB, BBIHOCMMBIX Ha 3aueT C OL[eHKOH
1. OmnacHble  Qaktopel noxapa (O®DII). @usnyeckre  BeTUUYUHBI,

XdPdKTEPU3YHOIIHUECS O®II B KO/MUECTBEHHOM OTHOILIEHWM H HUX mpege/jibHO
AOITyCTHUMBbIE€ 3HAYEHUS.
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2. IloHAaTHe ¥ BUZBI MOXKAPHBIX PUCKOB, UX TIPUMEHEHWEe W KOJIMYEeCTBEHHOe
HOPMUDOBAaHUe.

3. OCHOBHbIe pacCyéTHble BeJMUMHBI [JI OlpejeleHUs WHAUBHUAYaJIbHOIO
TOXKapHOT0 PUCKA FPakKAAHCKUX 3[aHUM. VIX XapaKTepUCTHKMU.

4. Kakum o6pa3om ompefesisseTcsi BEPOSITHOCTb 3BaKyalliM W3 3/jaHUS TIPH
pacuére UHAUBUYAIbHOIO IIOXKApHOIO pUcKa. B uéM 3ak/touaeTcs oripefesieHue
BpeMeHU O7I0KUPOBKY myTel sBakyaru OPIT.

5. B Kakux c/lyyasix OCYILLeCTBJ/SIeTCS OIpe/esieHre MOXKapHbIX PUCKOB [JIS
TIPOU3BO/ICTBEHHBIX 00BEKTOB U KaKUX BU/IOB MOKapHBIX PUCKOB.

6. OO61ue TpeboBaHUs K pacuéTaM MOKapHOTO pHCKAa Ha TPOM3BO/ICTBEHHBIX
00BeKTax U UX 0COOEHHOCTH.

7. Bo3MmoxHoCTh mosBaeHUss Kakux O®PII yuuTbiBaeTcss Ipy IMOCTPOEHUU
ToJiel onacHbIX ()akKTOPOB MOyKapa /1Jisi pa3/IM4HbIX CLieHapyUeB pa3BUTHS TT0XKapa.

8. IlepeueHbp TMpOLECCOB, WMEKIIUX BO3MOXXHOCTb BO3HUKHYTb IIpU
peasusaliiM  TOXKAPOOMAaCHbIX CUTyallud W T[I0)KapoB WM SIBJSIOLIUAECS WX
TOC/eCTBUAMMY, T[IPU OlpeJe/ieHUy TI0XKapHbIX PUCKOB  TIPOM3BO/CTBEHHbIX
00BEKTOB.

9. B uéMm HeoOXOAWMOCTb TIOCTPOEHHS JIOTUUEeCKOTO JiepeBa COOBITHM Aist
ClleHapysi BO3HUMKHOBEHWS M Ppa3BUTUS T0’KAPOOMaCHOM CuUTyaluu (Toxkapa).
[TpuHLMIT TOCTPOEHMUSI.

10. Kakum 00pa3oM OCYILeCTB/IsSIeTCA pacyeT 3HAUeHWW WH/WBUYaTbHBIX
TI0’KapHbIX PHMCKOB B 3[JaHUSIX Y Ha TEPPUTOPHH TIPOM3BO/CTBEHHOTO 00BEeKTa.

11. Kakum 00pa3oM OCYIIeCTB/ASIETCS pacueT 3HAueHWd COI[Ma/bHOTO
TI0’KapHOTO pHCKA /ISl 3[aHUM TPa)KJAaHCKOTO Ha3HaueHWs, HaXOZSIIUXCs BOIM3U
o0BeKTa.

12. Kakum o0pa3om oripefiefisieTCsl PacuéTHBIA CIjeHapyuid W KOJIMYecTBa
rOPIOYMX  BeIeCcTB, TMOCTYMawlIMX B  OKpYyXKarollee TIPOCTPAHCTBO  IIpU
BO3HUKHOBEHUH T10KapOOIaCHOM CUTYyaIM Ha TTPOM3BO/CTBEHHOM 0OBeKTe.

13. MeTogbl MaTeMaTHUeCKOro MoJendpoBaHus AuHamuku OO®PII, wux
0c00eHHOCTH U 00/1aCTH MPAKTUUECKOTO UCTIO/Tb30BaHUSI.

14. Kakum o0Opa3oM oripejie/isieTcss BepOSTHOCTh 3BaKyal[dd W3 3/aHusl TPy
pacuére UHAUBUYAIbHOIO IIOXKApPHOrO pUCKa. B uéMm 3ak/touaercs oripefesieHve
BpeMeHU OJI0OKUPOBKY myTelt sBakyaru OPIT.

15. VIHTerpasibHbIM METOJ, ONUCAaHKS COCTOSIHUS Ta30BOUM Cpe/ibl TIPU MOXKape B
nomeltjeHur. CpegHeoObeMHasi TUIOTHOCTh Ta30BOM cpelbl U CpefHe0OBeMHbIe
rapLya/bHbIe TVIOTHOCTU ee KOMITOHEHTOB.

16. CpenHeoObeMHasi BHYTDEHHsISI SHepruss W CpefiHeOObeMHOe JaBjieHHe
ra3oBOM Cpe/ibl B TIOMELeHUH.

17. CpepgHemaccoBasi U cpefiHe0ObeMHast TeMIIepaTyphbl CpeZibl B TIOMEII[eHUH.

18. MeToaviKa oripesiesieHUsi CpeZilHeOOBLEMHOTO /IaBJieHUs], CPeJHEMacCOBOM U
cpeaHe00bEMHOMN TemriepaTyp Ha OCHOBe MHCTPYMEHTa/IbHBIX U3MepEeHHH.

19. VHTerpasnbHOe ypaBHEHUE COCTOSIHUSI Fa30BOM Cpe/bl B TIOMEL[eHUU.

20. ITeiIMmooOpa3oBaHHe ¥ TlapaMeTpbl [biMa, 0OOpAa30BAaHHOTO TBEPAbIMH
yactuiliaMu. Koarynisiiusa v cefJuMeHTaLusl YaCTUL] JbIMa.
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21. OnTrueckoe KOMYeCTBO JbIMa U CpeIHe00beMHasi ONTHUeCKast TJIOTHOCTh
abiMa. CBsi3b MEXAY ONTUYECKOW TUIOTHOCTBIO [IbIMa Y AAJbHOCTBIO BUAUMOCTH.
OKCIeprMeHTa/IbHble METO/Ibl U3MepeHMs] ONTUUeCKOU IIJIOTHOCTH JibIMa.

22. VIHTerpaibHbId MeTOJ, TEPMOJAMHAMHUUYECKOTO aHaiu3a mnoskapa. Cpeja B
TIOMeLL[eHUU KaK OTKpbITas TepMOJMHaMUyecKas: CucTeMa.

23. BbIBO/l ypaBHeHUI MaTepUabHOTO OaslaHca cpefibl U ee KOMITOHEHTOB.

24. BbiBo/i ypaBHeHMI OajlaHCa OMTHUECKOTO KOJMUYeCTBa /IbIMa U SHEpPTUU.
HauanbHble yc/10BUS ¥ yCJI0BUSI OJHO3HAYHOCTH.

25. Knaccudukaiusi WHTerpajbHbIX MaTeMaTUueCKUuX MOJesied moxkapa.
MaremaTtruyeckasi TIOCTAaHOBKA 3a/lauu 0 NporHo3upoBaHu OPII Ha OCHOBe TOTHOM
cucTembl udQepeHIMaTbHBIX YPaBHEHUM WHTErpajbHOM MOZer Toxkapa. MeTobl
YMC/IEHHOTO pelleHrs 3TOM 3a/iauu.

26. [IpyBeneHue  ypaBHeHWM, ONWChIBAaKOLIMX  AuHamMukKy O®II, K
6e3pa3mepHoMy BuAY. [Tog001e ¥ KpUTepun 1MoA00us MoXKapoB.

27. TlprunHbl, 00yC/IaB/IMBaIOIIMe JABWKEHHE ra3a ¥ ra3000MeH MOMeIleHus C
BHEILIIHeM CpeJiol uepe3 MpoeMbl TIpU Tokape. PacripefieneHne rufpoctaTiyecKux
[laBJIEHUM 110 BePTHUKa/IA BHYTPU U CHAPY>KU MOMeELL[eHHSI.

28. ITnockoctb paBHbIX AaBnenuit (ITP/1). 3aBucumocts pacrnosioxenust 1P/
OT CpeAHeoOBEMHBIX 3HaueHWW JaB/eHWsT U TUIOTHOCTU Ta30BOM Cpefibl B
TIOMeLL[eHUH.

29. Bo3MOoyKHBIe pe)KUMBI ra3000MeHa ToMellleHHsT uepe3 TIPOeM.

30. @opMyJsibl 19 pacyeTa CKOPOCTHA [BWKEHUS YXOAALIMX Ta30B U
TOCTYTAOLLero Bo3/lyxa B Pa3HbIX TOUKAaX poeMa.

31. 3aBUCMMOCTM MacCCOBBIX PaCXOZ0B YXOAALIMX Ta30B M IIOCTYyIIArOLLero
BO3/yXa [Ji BEPTUKAJbHOI0 MPAMOYTOJIBHOTO MpOeMa MPU pa3/IMuHbIX pPeKUMax
ra3oo0bMeHa OT TeOMeTPUUECKHUX XapaKTePUCTHK 3TOTO TpoeMa U CpeiHe0OheMHBIX
riapaMeTpOB COCTOSIHHS ra30BOM Cpe/ibl B OMellleHuH (TJIOTHOCTU U [JaBJIeHUs]).

32. 'a3000MeH uepe3 Kpyrjble BepTHKa/lbHble TpoeMbl. ['a3000MeH uepe3
TOPU30HTA/IbHBIE TIPOEMBI.

33. ®opMysibl 151 pacueTa MacCOBBIX PacXO/OB rasa yepe3 IMPsSIMOYTO/IbHBIN
IIpOeM C y4eTOM B/IUSIHUS BeTpa.

34. BnusHue HeOLHOPOJHOCTY TeMIlepaTypHOIo I10Jid B [OMeL[eHUM Ha
pacripefiejieHue THIPOCTaTUUeCKUX [laBjieHWI BHYTpPW TOMeIleHUss U Ha ra3oo0MeH
yepes MpoeMbl.

35. Pa/inarinoHHO-KOHBEKTHUBHBIN TIPOLIeCC TeTioriepeHoca B ra3000pa3Hoi
cpezie MpU MoOyKape B MOMellleHUH.

36. TeriooTaua rOPU30OHTATBHBIX CTEPXKHEBBIX KOHCTPYKLMM, OMbIBaeMbIX
TJITaMeHEM.

37. TerioBoe B3aMO/€HMCTBUE TEePEKPBITUN C BOCXOASIIUM IMOTOKOM ra3oB OT
ouara ropeHus.

38. TeriooTaua BepTUKaIbHBIX [TOBEPXHOCTEW OTpakAeHUU MOMeLeHus [Py
Pas/IMUHBIX CTaAUAX M0Kapa.
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39. [Iponjecchl HarpeBaHWs CTPOMTENBHBIX KOHCTPYKLUMU TPU TMOKape u
MareMaTU4yeckKoe OnMucaHue >STUX TporeccoB. ConpspkeHHas MaTeMaThudecKas
MOCTaHOBKA 3a/laur 0 HarpeBaHWU CTPOUTEIbHBIX KOHCTPYKLWW MU MOXKape.

40. DOmnupuueckre ¢GopMy/bl Jjs  pacueTa CpeJHUX  KO3(hPUIMeHTOoB
TeI/IOOT/IauX Ha BEPTUKAJIbHBIX U TOPU30HTA/IbHBIX TTIOBEPXHOCTSIX OTrPakKJAeHUH.

41. DMmnupuueckre (opMysibl [Ji pacyeTa UHTerpajbHOrO TEIIOBOrO MOTOKA
B OrpakJeHUsIX.

42. JIyuuCThIM TENJIOBOU MOTOK uepe3 NpOoeMbl.

43. l'oproune BeIlecTBa M HX XapaKTePUCTHKUA. Oco0eHHOCTH TOpeHus
TBeP/IbIX, )KUJKUX U ra3000pa3HbIX BeIleCTB.

44, CKOpOCTb BBITOPAHKS FOPOYMX MaTeprasioB. CKOPOCThb TEIIOBbIAE/IeHUs B
riaMmeHHOU 30He. KoapuieHT nosHOThI TOpeHusl.

45. T'oproyasi Harpy3ka B TMOMeIeHMM W ee XapaKTepUCTUKU. JInHelrHas
CKOPOCThb pacrpOCTpPaHeHUs IJIAMEHU MO TOBEPXHOCTH TOprouYer Harpysku. Pacuer
T/IOLLA/IN TT0Kapa NP Pa3/IMuYHbIX BUAAX MMOXKapHOW Harpy3KHu.

46. YenpbHas MaccoBasi CKOPOCTb BBbITOPaHUsl TBEPAbIX U JKUAKWUX TOPHOUUX
MarepurasioB. TeryioBasi MOL{HOCTb OYara riokapa B IIOMellleHUH.

47. Bnusinue ra3oobMeHa Ha TMpOLIECC TOPeHUs MaTepuajioB B TIOMeEIeHUH.
PexxviMbl 1OXKapoB B IIOMELL[eHWU B 3aBUCUMOCTM OT KOJIMUeCTBa IOCTYMAroLero
yepes3 IpoeM BO3JyXa. 3aBUCMMOCTb MOILLHOCTU TeIUIOBbIJe/IeHHUs TIpU IIoXKape OT
KOHLIEHTPaLMy KUCJIOPO/ia B [IOMeILeHUN.

48. BiusHue TipoiieccoB 00pa3oBaHMSI C/I0SI 3071k W YI7II Ha MAacCOBYIO
CKOPOCTb BBITOPaHUs MOKapPHOW Harpy3KH.

49. CkopocTu 1oTpebsieHusi KMC/IOpoAa, 00pa3oBaHusl TOKCUYHBIX TIPOAYKTOB
TOPEHUS U IbIMOBBI/Ie/IeHHS.

50. OcobeHHOCTh Ta3000MeHa TIOMeIlleHHsI C OKpYyyKarolied aTtMocdepoii B
HavasibHOM  cTaguu  nioxkapa. Cucrema  auddepeHUMaNbHBIX — YpaBHEHUMN
WHTerpaibHOM MO/eJv TIoyKapa C yUeTOM 3TOW 0CO0eHHOCTH Ta3000MeHa.

51. CpenHee 3HaueHue KO3((QUIMEHTa TEIUIONOTEPb, XapaKTepU3YIOLero
TeI/IONOIJIOLeHHe OTrpaXkeHUsAMHU.

52. AHaUTUUeCKOe pelleHue 33/laud O JMHAMUKe OIMacHbIX (hakTOPOB IoXKapa
TpyU KPYrOBOM U JTMHEMHOM pacIipOCTPaHEeHWH TIJlaMeHU T10 MOBEePXHOCTU TBEpPAOU
roprouel Harpy3KkH, a TakKe MPU TOPeHUM KUJKOCTEH.

53. ®opmyJibl /19 pacueTa CpefiHero 3HaueHUs Ko3(pduileHTa TemniornoTepb
MpU  Oripefie/IeHU KPUTUUECKHUX CpeJHeoObeMHbIX 3HaueHWM TemriepaTyphl,
KOHLIeHTpaL[Mii TOKCUUeCKUX ra3oB, Je(UiuTa KMCI0poja U ONTUYECKOU TJIOTHOCTU
JIbIMa.

54. B3auMOCBSI3b MeXAy KpPUTHUYECKUMH CpeHeoObeMHbIMU 3HAaueHUSIMU
OMacHbIX (PAKTOPOB TIOXKapa C TpeJesibHO AOMYyCTUMBIMM WX 3HaUeHUsIMU B 30HE
nipeObIBaHUS JTFOEH.

55. ®opmysibl 11 pacyeTa KPUTHUUYECKOW TMPOAOJ/DKUTETLHOCTH ToXKapa [0
YCJIOBUKO  JIOCTW)KEHHS  KaKJbIM OMAacHbIM  ()akKTOPpOM CBOETr0  MpefenbHO
JIOTyCTUMOT0 3HaUeHus1 B paboueii 30He.
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56. Bausinve pa3MepoB MPOeMOB Ha JUHAaMHUKY OMacHbIX (DaKTOpPOB TOXKapa.
Kpurepuit npoeMHOCTH. 3aBUCUMOCTb KDUTUUYECKOHW MPOJOJDKUATE/ILHOCTH M0XKapa OT
KPUTepHsi IPOEMHOCTH.

57. O6obirienHbie  auddepeHIpanbHble ypaBHeHUs Tiokapa. Ilogobue wu
MOZIe/TMPOBaHUe HauyaJlbHOM CTaZiuu ToXKapa.

58. Moaudukarusi 6a30Boii MaTeMaTHUeCKOW MOJeNMH [Jisi ydeTa BIUSHUS
00BeMHOT0 Ta30BOI0 TYIIIeHUs. JJOTIoTHUTe/TbHOe YpaBHeHMe OaslaHca.

59. BivsiHue  KOHI[eHTpalldd OTHeTYyIall[ero BellleCTBA Ha CKOPOCThb
BbIFOPAHMUSI.

60. Moaudukaiys 6a30BOM MaTeMaTUUeCKOW MoOJieNi A/ ydeTa TYIIeHUs
pacIiblJIeHHOW BOJIOM. [{OTO/THUTe/IbHAs CUCTeMa YPaBHEHWU M HauyaJ/IbHbIX YCJIOBUH
[/ OMMUCAHUSL MCIIapeH!s Karesb, OXJIKAEeHUs] KOHCTPYKLUMW U CKOPOCTH
BbIFOPaHUs MaTepurasa. AITOPUTM YMC/I€HHOM peanu3aliiv MOJEJIN.

61. OcobeHHOCTH pacripefiesieHusT JTOKaIbHBIX TTapaMeTPOB COCTOSTHUSI Ta30BOM
Cpezbl BHYTPH MOMELLeHUS] B HaUa/lbHOM CTaZiuy ToXKapa U MPU JIOKA/IbHBIX TTOXKapax.

62. Pa3zesieHre NpOCTPaHCTBA BHYTPH I0Kapa Ha 30HbI. XapaKTepHble 30HbI B
HavyajbHOM CTaZiuu ToXKapa. Bo3JyXa.

63. OnpesesieHWe TIOTOKOB MAacChl M SHEPrMH W3 KOHBEKTMUBHOM KOJIOHKH B
TIPUITOTOJIOUHBIA C/IOM Ha OCHOBE TEOPHM CBOOO/HOU TypOy/IeHTHONW KOHBEKTUBHOMN
CTPYH.

64. Teri006MeH MPHUIIOTO/IOUHOM 30HBI C OTPaXKEeHUSIMHU.

65. [InddepeHipanbHble YpaBHeHUs] MaTepUa/bHOTO OajlaHca ra30BOi Cpefibl
M ee KOMIIOHEHTOB, 0OajiaHCa OINTHMYECKOrOo KOJMYeCTBa [bIMa W SHEPryuu /st
TIPUITOTOJIOYHOM 30HBI TIPU OTCYTCTBHHM Ta3000MeHa C BHeIIHel aTMoc(epoii.

66. luddepeHiiyanbHble  ypaBHEHUsS  [ABWKEHMs]  HWKHEW  TDaHMILbI
TIPUIIOTOJIOYHOM 30HBI. HavasbHbIe yCTOBUS.

67. MaTemaTuuecKasi TIOCTaHOBKa 3aZlaud O AWHAMUKe OMacHbIX (PAKTOPOB
ro)kapa B TPUIIOTOJIOYHOM 30HE U ee aHaJUTUYeCKOoe pelleHue MPU TMOCTOSTHHBIX
3HaUYeHUsIX pa3MepOB U TEIJIOBOM MOIHOCTH Ouara ropeHusl.

68. MareMaTHyeckasi TIOCTaHOBKAa 3a/laud IIPU ra3000MeHe TPUIIOTO/IOUHOTO
C/10s C BHEIIHEeW CpeZiol U U3MEHSIOIIUMCSI CO BpeMeHeM 0uarom roskapa.

69. bazoBas cuctema AuddepeHLMaNbHBIX  YpaBHEHWW B YaCTHBIX
TIPOU3BOJHBIX [jIsI OMMCaHUSI TypOy/eHTHOro HeCTal[MOHApPHOTO [IBWDKEHUS U
TpOLIeCCOB TeIUIO- M MacConepeHoca B MHOTOKOMIIOHEHTHOM TIa30BOM CMeCH C
yUeToOM XMMHUeCKUX peakiuii 1 06pa30BaHUsI IbIMOBOT'O a3p030JIsl.

70. MaTemaThueckass MofieJib 00pa3oBaHusi, KOary/islyd U T[epeHoca
JBIMOBOTO a3p030JIsl.

71. PagyiallMOHHBIA  TEIJIOMEPEHOC B HeNpO3pauHOM cpefe. YpaBHeEHUe
repeHoca TeryIOBOr0 W3JIydeHUsl, MeTOZbl PelleHusl 3a/laud O MepeHoCe TEeryiIOBOro
W3/TyYeHUs.

72. Knaccugukanms audgepeHnuanbHbIX MOJesen moskapa.

6.2. Illxana oueHHMBaHUA Pe3y/JbTATOB MPOMEXYTOYHOU aTTeCcTalMud U
KPUTepPHH BbICTAB/IeHHUS OLIEHOK

18



Cucrema Oll€HMBdHHKA BK/IFOUAET:

®dopma [Tokaszarenu
Kpurtepuu BbICTaB/IeHUsS OL|EHOK [Ikasa oLfeHUBaHKSA
KOHTPOJIA OLIeHWBaHUsI
3auer c MpaBWIbHOCTh | [JaH TMpaBU/bHBIM, MOHBIA OTBET Ha OTJIMYHO
OLIeHKOM Y TI0JTHOTA MOCTaB/IeHHbIM  BOMPOC, [OKa3aHa
oTBeTa COBOKYITHOCTb OCO3HAHHBIX 3HaHWM
Mo  JWCLUIVIMHEe,  /l0Ka3aTeabHO

PacKpbITbl ~ OCHOBHBIE  T10JIO’KEHUS
BOTPOCOB; MOTYT OBITH [OMyII€HbI

HeJJ0ueThI, WCTIpaB/IeHHbIE
CaMOCTOSITeJIbHO B IpoLiecce OTBeTa.
JlaH  TIpaBW/bHBIM, HEJOCTaTOYHO XOpOLLO

IIOJIHBIM OTBET Ha IOCTaB/JeHHbBINA
BOTIPOC, TI0KAa3aHO yMeHHe BBIIeNTUTh
CyIlleCTBEHHbIE U HeCyI[eCTBeHHbIe
TPU3HAKH, TIPUUHUHHO-C/Ie/ICTBEHHBIE
CBSI3W; MOTYT OBITH  [JIOMYILEHbI
He/J0UeThI, WCTIpaBJ/IeHHbIE o
TIOMOIITBIO TIPeTo/IaBaTeIsl.

JlaH HeJO0CTaTOYHO TIPaBWILHBIA U | y/OBIETBOPUTETHHO
TTOJTHBIH OTBET; JIOTUKA U
T10C/Ie/0BaTeTbHOCTh W3/I0KeHUS
UMEIOT  HapylleHWs; B  OTBeTe
OTCYTCTBYIOT BHIBO/IbI.

OTBeT rpeCTaBJisieT co0oii | Hey/10B/IETBOPUTETHH
pa3po3HeHHble 3HaHUSA C 0
CYIIeCTBEHHBIMA  OIIMOKaMH  TIO

BOIIPOCY; MIPUCYTCTBYIOT

(parMeHTapHOCTb, HeJIOTUYHOCTh

N3J10)KeHHI; AOINO/THUTEJ/IbHbIE u
YTOUHSAROIIME BOIMMPOCKHI He MPUBOJAT K
KOpp€KLMH OTBETA Hd BOIIPOC.

7. PecypcHoe o0ecrieueHHe JUCIUITHHBI

7.1. JIuijeH3u0HHOE U CBOOOJHO PacpoCTPaHsieMoe MPOrpaMMHOe
odecrieueHue

[TepeueHb JIML[EH3MOHHOTO M CBOOOJHO pacpOCTpPaHseMOro MPOrPaMMHOI0
obecrieueHusi, B TOM UKCJle OTeUeCTBEHHOTO TIPOM3BO/ICTBA:

- Microsoft Windows 7 Professional — CucremHoe mnporpamMMHoe
obecrnieuenve. OmnepaiioHHas cuctema. [Kommepueckasi (Volume Licensing)]; T1O-
72B-264;

- Microsoft Windows 8 Professional — CucremMHoe mporpaMMHoOe
obecrnieuenvie. OmnepaiioHHas cuctema. [Kommepueckast (Volume Licensing)]; T1O-
842-573;
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- Microsoft Windows Professional, Russian — CucremMHoe mnporpamMMHoe
obecrieuenvie. OmnepaiioHHasi cuctema. [Kommepueckast (Volume Licensing)]; T1O-
BE8-834;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker o¢ucHbix npunoxenud [Kommepueckas (Volume
Licensing)]; IT0-D86-664;

- Adobe Acrobat Reader DC — TlpuiokeHue [/ CO3[aHUsI U MPOCMOTpa
3/1eKTPOHHBIX Mybukaiuii B popmate PDF [BecrinatHas]; [10-F63-948;

- 7-Zip — ®aunoseii apxuBaTop [becrinatHas]; [10-F33-948;

- Apache OpenOffice — ITaker oducHbix npunokenuit [OTkpeITas]; I10O-
EB7-115;

- Google Chrome — Bpay3zep [OTkpsiTas]; [10-F2C-926;

- LibreOffice — ITakeT oducHbix npunoxenuii [OTkpeiTas]; II0-CBB-979;

- Ampr OO6pa3zoBanve 8 — CucTremMHOe TIporpaMMHOe obecTieueHue.
OrnepanionHas cucteMa. [OTkpbiTas]; I10-534-102.
- Fenix2+ — OmneHKa pHCKOB TOKapHOM 0e30MacHOCTH B  3/IaHUSIX

COOPYXKEHUSIX M CTPOEHUSIX pa3/IMUHbIX KIaCcCOB (DYHKI[MOHATBLHOM TOXKapHOU
onacHOCTU cornacHo Ilpunoxkenus K npukazy MUC Poccun ot 30.06.09 r. Ne 382
[Kommepueckas (OEM)]; TTO-38C-720

7.2. IIpodeccuonanbHbIe 0a3bl JaHHBIX U MH(OPMAI[UOHHBIE CIIPAaBOUYHbIE
CHUCTEeMBI

- VndopmarmonHasi cuctema «EguHOe OKHO A0CTyra K 0Opa3oBaTe/lbHBIM
pecypcam» [DnieKTpoHHBIM pecypc]. — Pexum poctyna: http://window.edu.ru/,
JOCTYTI TOJIBKO TIOC/Ie CAMOCTOSITe/TbHOW PerucTpalyu

- Hayunas anektpoHHas Oubmoreka «eLIBRARY.RU» [DnekTpoHHBIH
pecypc]. — Pexum poctyna: https://www.elibrary.ru/, gocTtyn To/IbKO TIOC/IE
CaMOCTOSITeJTbHOW perucTpalyu

- CrnpaBouHasi mpaBoBasg cucrtema «KoHcynbrantIlmoc:  CTygeHT»
[DnekTpoHHBIM pecypc]. — Pexxum moctyrma: http://student.consultant.ru/, cBoO0HBIH
JOCTyT

- VudopmaiioHHO-TIpaBOBOM TopTan «I'apaHT» [DneKTpoHHbIN pecypc]. —
Pesxum poctyma: http://www.garant.ru/, cBOOOAHBIN AOCTYTI

- DJIeKTpoHHast 6ubmoTeka YHUBEPCHUTETA http://elib.igps.ru
(aBTOpU30BaHHBIN JOCTYT);
- DJIeKTpOHHO-0MO/MMOTeUHAst cucTema «39BC IPR BOOKS»

http://www.iprbookshop.ru (aBTopr3oBaHHbIl JOCTYTI).
7.3. Jlutepatypa
OcHoBHas uTepaTypa:

1. TIporHo3upoBaHHe OMACHBLIX (haKTOPOB ToyKapa: Yue6Hoe mocobwue / FO./I.
MortopbiruH, B.A. JloBuukoB, ®.A. [lementheB, FO.H. BenbiimHa. — CII6.:
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Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHamu3 HapylleHWd HOPMAaTHBHBIX TpeOOBaHWM B 00/1aCTH TIO)KapHOMN
0e30mMacHOCTH, TIPOTHO3UPOBAHWE W IKCIIEPTHOe HCC/IefloBaHUe WX TOC/e/[CTBHI:
yuebHoe mocobue / H.B. Iletposa, FO.[. Motopsirus, A.O. AutoHoB u fp. — CII6.:
Cankr-ITetep6yprckuii yauBepcuretr I'TIC MUC Poccum, 2017. — 158 c. Pexxum
poctyna: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

Jlono/iHMTe/IbHAA TUTepaTypa:

1. TIporHo3upoBaHMe OMacHbIX (PAKTOPOB TMOXKapa : KypC JeKUuu /
cocraButenn C. A. Ca3oHoBa. — Boponex : BopoHeXckui rocyzapCTBeHHbIN
apXUTEKTYyPHO-CTpouTenbHbIM yHUBepcurer, DbC ACB, 2015. — 100 c. — ISBN
2227-8397. — TeKCT : 37eKTPOHHBINA // 3neKTpoHHO-OMbaMoTeuHast cuctema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopust ropeHust U B3pbiBa: YueOHUK Ay BbizoB MUC Poccum / B.P.
Manunavs, B.M. Kmuvkus, C.B. AnukeeB u ap. — CII6.: Cankr-IletepOyprckuii
yuuBepcuret ['TIC MUYC Poccun, 2009- 280 c. Pexxum poctyna: http://elib.igps.ru/?
3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-9592fca88130&remote=false

3. TlporHo3upoBaHue omnacHbIX ¢GakTopoB Toxapa / Motopeirud FO./L.,
JlopunkoB B.A., TlapunoBa FO.I'. // Jlaboparopubiti mpaktukym CII6.: CII6
YHuBepcuret I'TIC MUC Poccun, 2008. http://elib.igps.ru/?
4&type=card&cid=AL.SFR-68a97048-8acd-402b-8670-abd4377dddal

7.4. MaTepua/ibHO-TeXHHUECKOe ofecrieueHne

Insa mpoBemeHuss W obecrievyeHHsT 3aHSATHM HCTIOMB3YIOTCS  TTOMEIIeHHs,
KOTOpbIe TIPE/ICTaB/ISIOT CO0OUM yueOHBbIe ayJWTOPWU AJi TIPOBeJeHHs yueOHBIX
3aHATHN,  MpPeAyCMOTPEHHBIX  MporpaMmoii  0OakajaBpuaTa,  OCHaIl[eHHbIe
o0opy/loBaHHEM U TEeXHUUECKUMH Cpe/ICTBaMU OOyueHHUsl: aBTOMAaTH3UPOBAHHOE
pabouee MecTO TIperiofiaBaTesisi, MapKepHasi J0CKa, MY/JbTUMEAUWHBIN IIPOEKTOp,
JOKYMeHT-KaMepa, 110Ca/[0UHble MeCTa 00yUaroIuXCsl.

[TomertieHust [Ji7ii  CaMOCTOsATeNIbHOM paboThl  00ydarol[UXCs OCHAll[eHbI
KOMITbIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO TIOAKIIOUeHUs] K ceTd «VIHTepHeT» U
obecrieueHHEM JIOCTyTa K 3/eKTPOHHONW HHGMOPMAaIMOHHO-00pa30oBaTe/IbHOW cpeje
YHUBEpCHUTeTa.

ABTOPBI: KaHAUAAT TEXHUUECKHUX HayK, Jo1eHT [leMeHTheB D.A.
JIOKTOP TeXHUUeCKUX HayK, rnpodeccop Motopsirua FO. /.
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