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1. Heau u 3axaun mucuniuinabl «[Iporuo3uposanne onacHbIX (aKTOPOB
nokapa»
Ilenu oceéoenusn oucyunnunvt «Ilpocno3uposanue onacnovix paxkmopos
noscapa»:

Kypc mporHo3upoBaHusi ONAacHbIX (aKTOPOB IMOXKapa BKIIOYAET H3yUYCHHUE
TEOPETUUYECKUX OCHOB U NOJYYEHUS MPAKTHUECKOIO OIbITa 10 MPOTHO3WPOBAHUIO
KPUTHUUECKHUX CUTYyalluii, KOTOPbIE MOT'YT BO3HUKHYTbh B X0JI€ Pa3BUTHS MOXKapa.

[lenp AWUCHUIUIMHBI - TOJy4YeHHE OOYYaAIOIIUMUCS 3HAHUW W HABBIKOB IIO
IPOTHO3UPOBAHHUIO KPUTHUECKUX CHUTyallMd, KOTOpPhIE MOTYT BO3HUKHYTh B XOJI€
pa3BUTHSL TOKapa W HCIOJB30BaHHWE JTOW HHOpPMAIMKM A NPOPUIAKTUKU
M0KapOoB, o0ecreyeHus: 0€30MaCHOCTH JIFOJIEH U TMYHOM O€30IaCHOCTH MPU TYIIEHUN
M0KapOB, aHAJIN3€E MPUYHH U YCIOBUIM BOSHUKHOBEHHUS U PA3BUTHS MOKAPOB.

B pesynbTare ocBoeHust nucuuiuinHbl «IIpornosupoBanue onacHbIX (PakTOpOB
noxkapa» oOywarouiuiics QopMHUpyeT U JAEMOHCTPUPYET HOPMATHUBHO 3a/laHHBIC
KoMIieTeHuu (Tadmuna 1).

Ilepeyenb koMneTeHU M, (POPMUPYEMBIX B poLecce U3yYeHUs JUCHUIIUHbI
«IIporuo3zupoBanue onacHbIX (pakTOPOB MOKAPA»

Tabmuma 1
Komnerenuuu Conepxanne
OK-1 CriocoOHOCTh K a0OCTPAKTHOMY MBIIIICHUIO, aHATTU3Y, CHHTE3Y
[K-22 CriocoOHOCTh MPOTHO3UPOBATh Pa3Mepbl 30H BO3ACHCTBUS OMACHBIX
(aKkTOPOB MPH aBapUAX U MOXKapax Ha TEXHOJOTUICCKUX YCTAaHOBKAaX
CrocoOHOCTh ~ TIPOTHO3MPOBATh  IMOBEJACHUE  TEXHOJIOTHYECKOTO
[1K-23 000pyZIOBaHMsI C TIOKapOB3PHIBOOMACHBIMU CpPEIaMH B yCIIOBUSIX

noskapa

3aoauu oucuyunaunsvt «Ilpocnozuposanue onacnvlx paxmopos nosxcapa):

® CUCTEMATHU3UpPOBATH U AHAJIU3UPOBATH JAHHBIC 110 MOXKAPY U U3BJIEKATh U3
HUX HH(OpMaLKI0, HEOOXOJUMYIO [UIsl pEIIeHHs BONPOCOB, BO3HUKAIOIIMX TMpHU
pacciieIOBaHUU I10XKapa;

® OCBETUTH IMOPANOK IIPOBENCHUSA DKCIEPTHOIO MCCIEIOBAHUSA OIACHBIX
(dhakTOpOB MOXKapa,

® O3HAKOMWUTH C METOJAMYECKUMU OCHOBAMM PELICHHUS BOIIPOCA O Pa3BUTUU
noxkapa,

® HAY4YUTh BO3MOXHOCTSIM OBM U criennanbHONM TEXHUKHU B PEIICHUH 33/1a4
IPOrHO3UPOBAHMSI ONACHBIX (PaKTOPOB MOXKapa.




2. IllepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUs TUCHUTLIUHBI
«IIporuo3upoBanue ONACHbIX (PAKTOPOB MOKAPA», COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHUsI 00pa30BaTeIbHON NPOTrPaAMMBbI

I[Inanupyemsble pe3yabTaThbl 00y4eHUS
no gucnuninHe «IIporao3npoBanne onacHbIX

I[lnannpyemble pe3ybTaThl
0CBOEeHUs1 00pa3oBaTeJIbLHOM

(akTOpOB MOKAPA» NPOrpaMMbl
B pe3yibTare OCBOCHMS JUCLUUIUIMHEI | B pe3ynbTare OCBOEHMS
«IIporuo3upoBanmue ONACHBIX (axTopoB | 0Opa3oBaTeTHLHON MPOrpaMMBbI
1osKapa» oOyyaromuiics JOJDKEH | OOyJaromuiicss  JOJKEH  BJaJdeTh
JIeMOHCTPUPOBATH CIOCOOHOCTH H TOTOBHOCTH KOMIIETEHLUIMU
IIPUMEHSATH COBPEMEHHBIE nporpammubie | OK-1
NPOAYKTHI MPEAHA3HAYCHHBIE I MOJICITHPOBAHUS
JUHAMHUKHM OMNAcCHBIX (DaKTOpOB IOXapa, B TOM
Yyuciae  Ha  pa3MYHBIX  MPOU3BOJCTBEHHBIX
00BEeKTax,
B NPOU3BOICTBEHHO-TEXHOJIOT HYECKOI
J1esiITeIbHOCTH:
NpUHUMATh ydacTue B TpoBeneHuu skcrmeptussl | [1K-22, [TK-23
0€30I1aCHOCTH.
OTpeNessATh 30HBI MOBBIIIEHHOTO TexHoreHHoro | [1K-22, ITK-23
pHICKAa.
MPOBOJIUTHh HCCIIeIOBaHWe omacHbIX (akTopos | [1K-22, TIK-23
noxkapa B COOTBETCTBUUM C  METOJUYECKHUMHU
OCHOBAMH PEIICHUS BOMIPOCA O Pa3BUTHH MOXKapa
NPOBOAWTH aHanu3 HapymeHud HopmaTuBHbIX | [TK-22, TTK-23

TpeOoBaHU B 00JIaCTH MOXKApHOW 0E301acHOCTH,
IPOTHO3UPOBAHUE UX MOCIICICTBHS

3. Mecto aucunminnbl «IIporno3upoBanue onacHbIX GakTopoB Mo:kapa» B
CTPYKTYpe OCHOBHOI nMpodeccuoHaIbLHOM 00pa30BaTe/IbHOI MPOrPaMMBbI
BbIcHIero oopasoBanus (naaee — OIIOII BO)

Huctunmna «IIporao3upoBanne onacHbIX (PakToOpoB Moxkapa» OTHOCUTCS K
6azoBoit yactu OITIOII BO no cnennansuoctu 20.05.01 IToxapnast 6€301macHOCT®b,

(ypoBeHb creIHannuTeTa).




4. CTpyKTypa M coaep:KaHue TUCHUILTUHBI «I[IporHo3upoBanne onacHbIX
(paxkTopoB nmoxkapa»

OO6m1ast TPy I0€MKOCTh JUCIUIUIMHBI COCTaBIACT 4 3aueTHbIC eauHuIlbl 144 yaca.
4.1 O0bem qucuniuHbl «IIporuo3upoBanne onacHbIX GaAKTOPOB MOKAPA» U

BH/IbI Y4eOHOH padoThI
JUIsl OUHOU (POpMBI 00yUeHUS

. Bcero Cemectp

Bua yueOHoi padboThI 4ACOB A
OO61mas Tpy10eMKOCTh TUCHHUTIIIMHBI B 144 144
gacax
OO61mas Tpy10eMKOCTh TUCHHUTIIIMHBI B 4 4
3a4ETHBIX €IMHUIIAX
KonTakTHasi pabora (B BUae 56 56
ayJIMTOPHOI PadoThI)
B ToMm uncne:
Jlexumu 20 20
[TpakTrdeckue 3aHsATUs 34 34
Koncynbranus 2 2
@®opMa KOHTPOJISI - IK3aMeH 36 36
CamocTosiTesibHas padoTa 52 52

JUIs 3204HOM (hOpMBI 00YUEHUS

. Bceero Kypc
Bup yyeOHo# padoTshI 4aCOB 5
OO6m1ast TpPyI0EMKOCTh TUCIMUIUIUHBI B Yacax 144 144
OO61as Tpy10eMKOCTh AUCHUIUIMHBI B 3a4€THBIX €IUHHUIIAX 4 4
KonTakTHasi pabora (B B¢ ayIMTOPHOI padoThl) 22 22
B Tom uucie:
Jlexunu 8 8
[IpakTrueckue 3aHATUSA 12 12
KoHncynbranus 2 2
PopMa KOHTPOJIS - IK3aMeH 9 9
CamocTosiTesibHAsi paboTa 113 113




4.2. Temsl nucuunaudbl «[IporaosupoBanue onacHbIX (akTOPOB MOKAPA» U
BH/bI 3aHATHH

JJIA OYHOM (pOopMBI 00yUEeHUA

n/n

HaumMmeHnoBaHue pa3aejaoB U TEM

Bcero yacos

KoaundecTBO 4acoB mo
BHIAM 3aHATHH

Jlexnun

IIpakTHyeckue
3aHATHSA

JlaGopaTopHble
3aHATHS

KonTpoasb

CamocTosiTeJIbHAS
pabota

IIpumeuanue

2

I

ol

[op}

~ | KoncyabTanus

|
|

OCHOBHBIE TIOJIO)KEHHSI M TTOHATHUSA
MOKApHBIX PHUCKOB, a TaKxke
METOJI0B MPOTrHO3UPOBAHUS
omacHeIX  (haKTOpPOB  MOXKapa
(ODII).

N~

N

OCHOBHBIE TIOHATHS U ypPaBHEHUSA
WHTErpajJbHOM  MaTEeMaTUYECKOU
MO/IETIY T10Y)apa B MOMEUICHHH.

16

["az000men MOMEIICHU M u
TerTI0pU3NIECKIE byHKIHH,
HEOOXOJMMBIC JUIS 3aMKHYTOTO
OIHMCAHUS MOXKapa.

14

Maremaruueckas IIOCTAaHOBKa
3amaun o jguHamuke O®II B
HAa4yaJIbHOM CTaJUu MOXKapa.

12

[IpornozupoBanue O®II  npu
TYLIEHUU noxkapa C
WCIIOJIb30BAHUEM HHTETPATBHOTO
METO/1a.

12

OCHOBHbBIE TIOJIOKEHHUSI 30HHOTO
MOJICIMPOBAHUS MOKapoB.
UucnenHas peanu3anusi 30HHOUN
MOJIEJIH.

16

OCHOBBI nuddepeHImaIbHOTO
(nmosnesoro) MeTo/1a
IIPOTHO3UPOBAHUS ODII.
Uucnennas peanusanus I0JIEBOU
MOJIETIN.

22

10

10

KouncyabTanus

DK3aMeH

36

36

HUToro mo nucuumjivue:

144

20

34

36

52




IJIs1 3204HOI (popmMbI 00yUeHUSsE

KoauuyecTBO 4acoB 1o
BUJIAM 3aHATHH

HaumeHnoBaHue pa3acjaioB U TEM

Bcero yacos

Jlekuunu

IpakTuyeckue
U 3aHSATHUA

JlabopaTopHbie
3aAHATHA

KonTpousb

CamocTosiTeJIbHAS
pabora

IIpumeuanue

2

N~

ol

D

~ | KoncyabTanus

[
[

OCHOBHBIE TIOJIOKEHUSI U TTOHSITHS
NOKapHBIX PHUCKOB, a TaKxke
METOJI0B IPOrHO3UPOBAHUS
omacHbIX  (aKTOpOB  MOXKapa
(ODII).

N

OcCHOBHbBIE NOHATHS U YPaBHEHUS
WHTETPAIBHOW  MaTeMaTH4ECKON
MOJIEIIH T0XKapa B IOMEUICHUH.

21

15

["'a3000Men OMEICHNN u
TeII0U3NICCKIE byHKIHH,
HEOOXOUMBIC JIIT  3aMKHYTOTO
OTIMCAHMSI ITOXKapa.

15

15

MaremaTruueckas ITOCTaHOBKA
3agauu o quHamuke OPII B
Ha4yaJbHOW CTaJuu MOXKapa.

15

15

[Iporno3upoBanue O®II npu
TYIIEHUH roxapa Cc
UCIIOIb30BAHUEM HWHTETPATHHOTO
METOo/IA.

15

15

OCHOBHbBIE TOJIOXKEHUSI 30HHOTO
MOJICIIUPOBAHUS MOKapOoB.
UucneHnHas peanu3anus 30HHOMN
MOJIEJIHN.

17

15

OcHOBBI g depeHInaIbHOTO
(moneBoro) MeTo/1a
IIPOTHO3UPOBAHMS OOII.
Uucnennas peanmsanus IMOJEBOU
MO/IEJIH.

27

19

KoncyabTanus

DK3aMeH

Hroro

144

12

113




4.3 Conep:xanue qrucuumnHbl «IIporaoszupoBanue onacHbIX (paKTOpoOB
oKapa»

Tema 1. OcHOBHbBIC NOJIOKEHUS] U TMOHATHUS MOKAPHBIX PUCKOB, 2 TaKiKe
METOA0B NMPOTrHO3MPOBAHUSA ONACHBIX (pakTOpoB moxkapa (OPII).

Jlekuusi.  @uszmyeckue  BEIWYMHBL,  Xapaktepusywomme  ODII B
KOJIMYECTBEHHOM OTHolIeHnH. [IpenensHo nomyctumble 3HadueHuss O®II. Lenu u
3alayu  ompenenieHus (pacu€ra) pa3’MYHBIX BHJIOB TMOXKApHBIX PHUCKOB JJIA
pa3IMUHbBIX O0BEKTOB. X KpuTHUYECKHE HOPMATUBHbBIC 3HAUCHUSI.

Onpenenenue (XapakTepUCTUKA) PA3TUYHBIX BHUAOB IOXKAPHBIX PHUCKOB.
HopmaTuBHBIE TOKYMEHTBI, ONPEACNSIONIME MOXKapHble pHUCKH. Kakue BennyuHbBI
BXOMAT B (OPMYJIy OIpEACICHUs pPacu€THOW BEIMYMHBI WHIWBHUIYATHHOTO
nokapHoro pucka. OCHOBHbIE TpPeOOBaHHS K OMPEICICHUIO MOXAPHOM OMacHOCTU
MPOU3BOJICTBEHHBIX OOBHEKTOB.

IIpakTHyeckoe 3aHATHE:

1. [ToxxapHbIN PUCK — MEpa BO3MOKHOCTU PeaTU3alliU MMOKAPHONU ONACHOCTH U
€€ MOCIIEICTBUN IS JIFOJAEH U MAaTEPUAIIBHBIX LICHHOCTEM.

IIpyuMepHbI TEPEYEHb TEM JIOKIA/IOB:

l. ®dusnueckue BenuuuHbl, xapakrtepusyromue O®DIl B KOIMYECTBEHHOM
otHowenud. [IpenensHo qonmycrumele 3HaueHuss OPII.

2. llenmu wm 3amaum ompezaeneHust (pacd€ra) pa3aUYHBIX BHUIOB IMOXKAPHBIX
PHUCKOB JIJISI pa3JIMYHbIX 00BEKTOB. X KpUTHUECKHE HOPMATUBHbBIC 3HAUCHUSI.

3. Onpenenenne (XapakKTEepUCTUKA) PA3JIMUHBIX BUJIOB MOKAPHBIX PUCKOB.

4. YacTtoTa BO3HUKHOBEHHMS IOKapa B 3JlaHMM U KakKUM O0Opa3oM OHa
ONPENEIIACTCS.

5. BepositTHOCTh 3((EeKTUBHOTO CpabaThIBaHUSI ABTOMATHYECKUX YCTAHOBOK
MOYXKapPOTYUICHHS B 3JaHUM.

6. BeposiTHOCTH MPUCYTCTBUSL JIOJEH B 3MaHUM M KakKuM o00pa3oM OHa
OIPEEIIACTCS.

7. BeposTHOCTH 53Bakyalluu JIOJIed TpU TOXKape W KakuMm oOpa3oM OHa
OIPEEIIACTCS.

8. BepositHoCTh 2 (hekTUBHON PabOThl CUCTEMBI MPOTUBOIMOKAPHOM 3aIlUTHI,
HaIpaBJIeHHOM Ha oOecreueHre Oe30MacHOM IBaKyaluu Jrojel npu noxape. Kakum
00pa3oM OHa PACCUUTHIBACTCS M KAKUE COCTABJISIONINE BXOIST B PACUérT.

9. XapakTepucTMKa W CYTh Pa3JIMYHBIX MAaTEMaTUYECKUX  MOJIEICH,
NpUMEHSIEMBIX IpU pacuére (mporuo3uposannn) ODII.

10. OcHoBHBIE TOHATHSA, NpUMEHseMble Npu mporHozupoBanuu ODII u
ONPEAECICHUH TIOKAPHBIX PUCKOB U UX OMPEICTICHHUE.

11. Bpems OnokupoBku mnyrted sBakyauuun O®II — ocHOBHOI Bormpoc,
paccMaTpUBaEMbId B IIPEAMETE IS TPAXKIAHCKUX 3JaHUM.

12. OcoGeHHOCTH OmpeeNeHUsI MOKAPHBIX PUCKOB JJI MPOU3BOJACTBEHHBIX
OOBEKTOB.

13.YacroTa peanuzanuu MOXKApOOTACHBIX CHUTyallMid U KakuM oOpa3oM OHa
ONPENEIIACTCS.




14. Tloctpoenue moJnel omacHbIX (HaKTOPOB TMOXkapa g Pa3IUYHbIX
CLIEHApPHEB €r0 Pa3BUTHUS MPU BO3AEHCTBUU pazinyHbix ODIT.

15. Bo3MOXHOCTh BOBHUKHOBEHMSI aBaPUMHBIX CUTYAIIUN U UX MIEPEUCHb.

16. TlocTpoeHue JIOTMUECKOTO JepeBa COOBITHM (JOTUYECKOH CXEMBbl)
CLIEHApUEB BOZHUKHOBEHUS U Pa3BUTUS MMOKAPOOIIACHON CUTYAIUH.

17. Ouenka mnocneacteuii BozuaeicTBuss O®DII Ha mroged I pa3iIdYHbBIX
CLIEHApUEB PAa3BUTHS MOKAPA.

18. Ananu3 Haauuus CHUCTeM OOECIEUYEeHHs TMOXKapHOM Oe30MacHOCTH
MIPOU3BOJICTBEHHBIX OOBEKTOB U KAKUM 00pa30M OH OCYIIECTBIISICTCS.

19 OmpeneneHue pacdy€THOTO CIICHAPWS HA MPOU3BOACTBEHHOM OOBEKTE M
KOJIMYECTBA TOPIOYMX BEIIECTB, BBIIICANINX B OKPYXKAIOIIEe MPOCTPAHCTBO.

20. TIlepeueHb BONPOCOB, BXOASMIMX B MeTOAuKy omeHkn OO®Il Ha
MIPOU3BOICTBEHHBIX 00BEKTAX MPH OMPEACIICHUH TTOKAPHOTO PUCKA.

CamocrosiTesibHas padora:

HopmaTtuBHO-IpaBOBOE  peryjiupoBaHHe B 00JIACTU OLIEHKH IOXKapHOMN
OIMACHOCTHU PA3JIMYHBIX 00BHEKTOB. OCOOCHHOCTH OIpPEACIICHUs TTOKAPHBIX PUCKOB Ha
HETUTIOBBIX 00BekTax. COBpPEMEHHOE IMOJIOKEHHUE METOJMK IO OIEHKU TOKapHBIX
PHUCKOB Ha 00bEKTaX Pa3IMYHOTO Ha3HAYCHUSI.

PexoMenayemasi iureparypa:

OcHosHas [1-2],

JlomonuurenbHas [1-3].

Tema 2. OcHOBHbIe TIOHATHS M  YPAaBHEGHUS  MHTErPajbHOM
MaTeMaTH4YeCKOM MOJE/IM M0Kapa B IIOMEILCHUH.

Jlekuus. VcxonHble MOJIOKEHNS U OCHOBHBIE TOHATHSI UHTErPAIIBHOTO METOAA
TEPMOJMHAMHYECKOTO0 aHanu3a Tnoxkapa. CBoiicTBa ra3000pa3HOil cpenbl B
IIOMEIIEHUH NpHU moxkape. VHTErpambHbIA METOJ OIKMCAHUS COCTOSIHUSA Ta30BOM
Cpelpl TpU MoXape B MOMEHIeHHH. J[pIMoOOpazoBaHME U THapaMeTpbl JbIMa,
00pa30BaHHOTIO TBEpPABIMU YacTHIaMH. CBA3b MEXAY ONTHYECKON IJIOTHOCTHIO
JbIMa U JAJIbHOCTBIO BUIUMOCTH.

Huddepennmanbuble ypaBHEHUS HHTETPATbHOW MaTEMaTUYECKONW MO
no)kapa, OIKCHIBAIONINE JAMHAMUKY OINACHBIX (akTopoB moxkapa. HawanbHble
YCJIOBUSL U YCIIOBUSl OJHO3HA4YHOCTH. Kiaccudukanuss um CyuHOCTh MHTErpaibHbBIX
MaTeMaTHYECKUX MoJelIied Imoxapa. Maremarndeckass ITIOCTaHOBKA 3aJa4v O
nporHozupoBanun O®II Ha ocHOBe TONHOW cuCTEMbl JU(PepeHIaTbHBIX
YPaBHEHUM UHTETPAJIbHOU MOJEIH I10XKapa.

IIpakTH4eckoe 3aHsATHE.

1. KoiuyecTBeHHass  OLIEHKAa  COCTaB/SIOIIMX  MaTepUANLHOTO U
HHEPreTUYECKOro OanaHca nmoxapa B UX JUHAMUKE.

2. Pacuer nMHAMHMKy MaTepUajJbHOTO M 3HEpPreTHYecKoro OajaHca moxapa B
nporpaMMe Ha OCHOBE MHTETPaJbHOW MaTeMaTHYeCKOM MoJenu U oQpopMICHHE
OT4eTa.



CamocrosiTesibHasi padora:

CoBpeMEHHbBIE TPOTPaMMHBIE TPOAYKTHI, PEATU3YIONINEe HHTETPATHHYIO
MaTEMaTUYECKyI0 MOJIeIb TMOoXKapa. DKCIEPUMEHTAIbHbIE METOIbl OIpPEIACICHUS
JMHAMUKH OIMACHBIX (PAaKTOPOB Mokapa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

JlomonuuTenbHas [1-3].

Tema 3. T'a3000MeH mnomemenunidi u Temwiopusnueckne GyHKIUH,
Heo0XoAMMBblIe /Il 3AMKHYTOI'0 OIIUCAHMS M0Kapa.

Jlekuusi. PacnpeneneHune naBieHUA N0 BbICOTE MoMemieHus. [lmockocTh
paBHBIX JaBICHUA U pexXUMbl paboTel mpoema. Pacuer pacxoma Tra3a,
BBIOpAChIBAEMOI'0 uyepe3 Mnpoemsbl. Pacuer pacxoja Bo3Ayxa, MOCTYIAOIIETO 4Yepes3
npoemMbl. BiusiHue BeTpa Ha ra3000MeH.

OneHka BEJIWYMHBI TEILUIOBOTO IMOTOKA B OTPaXACHUS. OMIUPUYECKUE H
MOJIyDMIIMPUYECKUE METOJbI pacyeTa TEILUIOBOTO MOTOKA B OTPa)KAcHUS. MeTozsl
pacyeTa CKOPOCTH BBITOPAHMS TOPOYMX MATEPUATIOB U CKOPOCTH TEILIOBBIICIICHU.

IIpakTHyeckoe 3aHATHE.

1. OueHka BIMSIHMS OTHENBHBIX CBOWMCTB IOPHOYENW HArpy3Kd Ha JMHAMHKY
OIacHBIX (PaKTOPOB MOXKapa.

2. 3yueHune nmapaMeTpoB €CTECTBEHHOIO ra3000MeHa MpH MoKape B UX CBS3U
MEXIy COOOM, a TaKKe C FeOMETPUUYECKUMU XaPAKTEPUCTUKAMU IPOEMOB.

3. Pacuer auHaMuK# moXapa ¢ IMOMOIIBIO MPOTPaMM Ha OCHOBE MHTETPATbHON
MaTeMaTUYeCKON MOJIENIA U 0(pOPMIIEHUE OTUETA.

CamocrosTesibHas padora:

@opMynbl Uil pacyeTa CKOPOCTH JBWXKEHHA  YXOISALIMX Ta30B MU
MOCTYMAIIEr0 BO3AyXa B pPa3HbIX TOYKAax NpoeMa. 3aBUCHUMOCTH MaCCOBBIX
pPacxo0B YXOJAUIMX T'a30B U NOCTYIAOIIEr0 BO3yXa I IPOEMOB MPH PA3IHYHBIX
pexxruMax ra3oo0MeHa OT TEOMETPUYECKHX XapaKTEepUCTUK JTOro0 IpoemMa Hu
CpeIHEO0BEMHBIX TApaMETPOB COCTOSIHUS Ta30BOM CpeJibl B MOMEILEHUH (IJIOTHOCTH
W JaBieHMs). PaguanmoHHO - KOHBEKTHBHBIM IIPOLIECC TEIUIONIEPEHOCA B
razo00pa3Hol cpese MpH MoKape B MOMEIICHHUH.

PexoMenayemasi iureparypa:

OcnosHas [1-2],

JlononauTenbHas [ 1-3].

Tema 4. MaremMarnueckasi NnmocraHoBka 3agadyd o auHamMuke O®PII B
HAYaJIbHOM CTAaAMH MOKapa.

Jleknus. Kiaccudukanus uHTErpaibHbIX Mojelied moxkapa. MHTerpanbpHas
MaTeMaTH4eckas MOJIeJb MoXKapa JIsl UCCIEAOBaHUS TUHAMUKH OMACHBIX (DAKTOPOB
rnokapa W €€ 4YHUCIeHHas peanm3anus. VHTerpambHas MareMaTHdeckass MOJENb
HAa4aJIbHOM CTA/INU MOXKapa U pacyeT KPUTHYECKON MPOTOJHKUTETBHOCTH MOXKapa.

IIpakTHYeckoe 3aHATHE.



1. Onenka BAusHUSL pabOTHl CUCTEMBl MEXAaHWYECKON BEHTHWIIAIMHA HAa PEXKHUM
razoo0MeHa U TUHAMUKY OTIACHBIX (DaKTOPOB TOKApa.

2. W3ydeHue BIMSHHUS THIA TOPIOYEH HArpy3Kd Ha JUHAMHUKY IPOIIECCOB
pa3BHUTHUSA MTOKapa B MOMEMICHUH U TETUIOOTAa9M K MMOBEPXHOCTSAM OTPaKICHUH.

3. Pacuer quHaMHKH TIOYKapa ¢ MOMOIIBIO TIPOTPaMM Ha OCHOBE WHTETPATbHOMN
MaTeMaTHYECKON MoJIeu U opopMIICHHE OTYETA.

CamocrosiTesibHas padoTa:

Teopus moxapa u mporecc ropeHus. HadanbHBIN 3Tan moxapa B 3aKphITOM
MOMENICHUM JO0 TIOJIHOTO OXBaTa IIaMeHeM. PacdeT BpEeMEHHM »JBaKyallud U3
TOPSIIETro MOMEIICHHUS.

PexoMeHayemas qurepartypa:

OcHoBHas [1-2],

JlomostauTenbHas [ 1-3].

Tema 5. [IIpornosupoBanue O®II npu TymeHMH moxKapa ¢
HCI0JIb30BAHHEM MHTErpajibHOI0 MeTOA.

Jleknusi. Pacdyer KpUTHMYECKUX 3HAYEHUH CPEIHUX NapaMeTPOB COCTOSIHUS
cpensl B noMenieHnu. Pacuer ko3duirienTa TerionorjaoueHus Ipyu ONpeaesIeHun
KPUTUYECKON MNPOJOJDKUTEIIBHOCTH II0Kapa. PeXHMM IOJIHOCTBIO pPa3BUBILIETOCS
nokapa U TeMIepaTyphl, IPU 3TOM JOCTUTraeMmble. BrIOpOC miiaMeHu U3 TOpsIero
nomeneHus. Pacnpoctpanenue mnoxapa u3 nomemieHus. OcoOeHHOCTH pa3BUTHS
NokKapa B JKAJBIX 3JaHUSAX, OOILECTBEHHBIX 3JAHMSIX, MPOU3BOJICTBEHHBIX U
CKJIQJICKUX TIOMEILEHUAX, CEIbCKOXO3SIICTBEHHBIX 00BEKTaX, HA TPAHCIIOPTE.

IIpakTnyeckoe 3ansaTHE.

1. M3yueHne BIMSHUSA TUNA TOPHOYEH HATPY3KM HA TEMIIEPATYPHBIA PEKUAM
noxkapa.

2. OueHka BIUsSHUA pabOTBl CUCTEM OOBEMHOTO MOXKAPOTYUIEHUS Ha
JUHAMHKY ONaCHBIX (PaKTOPOB Moxkapa.

3. Pacuer auHaMMKH MoXKapa ¢ MOMOILBIO MPOTPaMM Ha OCHOBE MHTETrpaIbHON
MaTeMaTHYeCKON MOJeNH U 0pOpMIIEHHE OTYETA.

CamocrosiTesibHas1 padora:

HccenenoBanue TeMIiepaTypHOro pekuMa B BEPXHEM 30HE IIOMEILIECHUS IIPU
JOKanbHOM mokape. MccnenoBaHue AMHAMUKH JIBMOKCHMSI TPAaHMLBI 3aJbIMIEHHOU
30HBI IIpU JIOKAJBHOM IOXape. BilMsHHE pacnojioKeHHs] TOprodeld Harpy3ku Ha
JUHAMUKY ONACHBIX (PAKTOPOB MoXkKapa U razoo0MeH mnomemieHus. OnTuMu3anus
OTHE3aLIUThI CTPOUTEIbHBIX KOHCTPYKIIMM C Y4ETOM MMAPAMETPOB PEATBHOTO MOKapa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

Jononuurtenbhas [1-3].

Tema 6. OcHOBHbIE TOJIOKEHUSI 30HHOTO MOJAEJIUPOBAHUS TOKAPOB.
YuciaeHHas peaju3anus 30HHON MOJCJIH.

Jleknusi. OcoOCHHOCTH pacrpeesieHus] JOKAIbHBIX MapaMeTPOB COCTOSHUS
ra3oBOM CpeAbl BHYTPU MOMEIICHUS B HAYAJIbHOM CTaJuU I0XkKapa U IPH JIOKAJIbHBIX
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noxkapax. PasneneHue npocTpaHCTBa BHYTPM IOKapa Ha 30HbBL.  OrmpeneneHue
ITOTOKOB MAacChl U SHEPTrUM U3 KOHBEKTUBHOW KOJIOHKH B MPUITOTOJIOYHBIM CIIOM Ha
OCHOBE TEOPUU CBOOOTHOI TypOyJIEHTHOMN KOHBEKTHUBHOM CTPYH.
Huddepenunanbuble ypaBHEHHs MaTepUalbHOrO OajaHca Ta30BOM Cpelbl U ee
KOMIIOHEHTOB, ©OaJlaHca OINTHYECKOTO KOJIMYECTBAa [JbIMa W DSHEPrUM s
MPUNOTOJIOYHOM 30HBI MPU OTCYTCTBUU Tra3000MeHa C BHelIHEH aTtMocdepoil.
Huddepenuanbuble ypaBHEHHUS JIBIXKCHUSI HIDKHEW TpaHUIBl MPHUIOTOIOYHOM
30Hbl. HavanbHble ycnoBus. MaTeMaTuyeckas MOCTaHOBKA 3a/layu MPU razo00MeHe
IIPUTOJIOYHOTO CJIOS C BHEIIHEW CPEeAOW M M3MEHSIOIIMMCS CO BPEMEHEM 0OYaroM
noxkapa.

IIpakTnyeckoe 3aHsiTue.

1. MaremaTnueckasi MOCTaHOBKA 33a4d IPH ra3000MEHE MPUTOJIOYHOIO CIOS
C BHEILIHEW CpelIo.

2. 30HHas MaTeMaTUYeCcKasi MOJIeb HAYaJIbHON CTaIuU TOXKapa B TOMEIICHUH.

3. PacdeT mo’kKapHOT0O pUCKa C MOMOIIBIO MPUKIAIHBIX IPOTpaMM Ha OCHOBE
30HHBIX MOJEJIEN MOXKapa.

CamocrosiTesibHas padoTa:

MatemaTnueckas MOCTaHOBKA 33/1a4d O JUHAMHUKE OMAacHbIX (PaKTOPOB MOXkKapa
B IIPUIIOTOJIOYHOM 30HE U €€ aHAJIUTUYECKOE PELICHUE IPU ITOCTOSHHBIX 3HAYCHUIX
pasMepoB U TEIUIOBOM MOIIHOCTH O4ara TOpPEHHUA. YCJIOBUSA BO3HUKHOBEHUSA
B3pPBIBOONIACHBIX CMECEH, XapaKTepUCTUKH OOBEMHOTO B3phIBA, MOILIHOCTH B3pbIBa
(pacuetnble mapameTpbl). CIOXXHOCTh YHCIECHHOM peanu3alluy TOJHONW 30HHOU
MAaTeMaTHYECKOW MOJENIU. AJITOPUTM YMCIEHHOrO pemeHus 3azauun Ha [IOBM.
CrpykTypa mporpammsl U ee 3amyck. /[elicTBHs npyu BOSHUKHOBEHUHU OIIHOOK.

PexoMenayemasi iureparypa:

OcHoBHas [1-2],

JlononauTenbHas [ 1-3].

Tema 7. OcHoBbl auddepennuagbHoro  (M0J€BOro)  Meroaa
nporuozupoBanus OPIIL. YucsieHHas peajan3anus M0J1eBoil MO/IeJIN.

Jleknus. CymHocTs AudPepeHImaIpHoro MeTo1a, ero HHPOPMATUBHOCTh U
00JaCTh MPAKTUYECKOTO HCMONb30BaHus. COBpPEMEHHOE COCTOSIHME BOIpOCa.
Uucnennas peanuzanus 1ud@epeHinranibHoi MaTeMaTHIECKON MOIETH.

bazoBas cucrema muddepeHnnanbHbIX ypaBHEHUN B YaCTHBIX MPOU3BOIHBIX
JUIsL ONMUCaHusl TypOYJIEHTHOIO HECTALIMOHAPHOTO JABMKEHUS U MPOLECCOB TEIJIO- U
MAacCOIlEpeHOoca B MHOTOKOMIIOHEHTHOW Ta30BOM CMECH C YYETOM XHMHYECKHUX
peakuuii u  00pa3oBaHUS JILIMOBOTO  a’po30jsi. TypOylieHTHass BSA3KOCTb,
TEIJIONPOBOAHOCTh U IudPy3us. AnreOpamdeckas Mozenb TypOyiaeHTHocTH. K-g
MOJIeNTb TYpOyJIeHTHOCTH. [ paHrYHbBIE YCIOBHS AJII TApaMeTPOB TypOYJICHTHOCTH Ha
orpaxiaeHusax. MojgenupoBaHue  mOpoueccoB  ropenus.  OgHOCTyneHYaTas
HeoOpaTuMas OpyTTO-peaKIusi MKy TOPIOYMM U OKUCITUTENEeM. J[ByXxcTyneHuaras
peaknust © 00pa3oBaHue caku. MaTemaTH4ecKkas MoJesb 00pa30BaHMs, KOATYIISAINHA
U TiepeHoca AbIMOBOTO a’po3oss. [lornomnienue, paccenBanue U ocinablieHue CBETa B
aspo3osne. PaaumanvoHHBIN TEIUIONEPEHOC B HENPO3payHOM cpelne. YpaBHEHHUE
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NEPEHOCA TEIJIOBOI0 M3JIyYEHHS, METObI PEIICHUS 3a/a4d O NEPEHOCE TEIMIOBOIO
U3ITy4YEHUS] — MOTOKOBBIN, MU PYy3HOHHBIN, TUCKPETHBIN U cTaTucTHUeckuii (MoHTe-
Kapno). I'pannuHble U HayanbHBIE YCIOBUS HAa OTPaKJAOLIMX MOBEPXHOCTSIX M Ha
IIOBEPXHOCTU TOPHOYETO. Y CIOBUSA B CEYCHHUSAX NPOEMOB U B IPWIETAKOIIECH K HUM
BHEIIHEeW obOsactu mpocTtpaHcTBa. Knaccudukanus auddepeHuunanbHbIX MoJenen
nokapa.

IIpakTH4eckoe 3aHATHE.

1. Co3nanue TOMONOTUHU OOBEKTA JUIsl OLEHKU MOKAPHOTO PUCKA C MOMOUIBIO
MPUKJIAJHBIX IPOrPaMM Ha OCHOBE MOJIEBBIX MOJENEH MmoXxapa.

2. Co3naHue M pacyeT 3BaKyallHOHHOM COCTaBJISIOLIEH pacyeTra MOKapHOTO
pucKa.

IIpakTH4eckoe 3aHsATHE.

2. ludpepennmanbhas (mosieBast) MaTeMaTUyeCcKasi MOJIEIb MMoXkKapa B 3JJaHUH.

3. Pacuer nmoxapHOTO pUCKa C MOMOIIBI MPUKIAAHBIX MPOrpaMM Ha OCHOBE
IIOJIEBBIX MOJIEJIEH TIOKapa.

CamocrosiTesibHass padora: CymHOCTP METO/AA, €ro HMH(OPMATUBHOCTh U
001acTh MPAaKTUYECKOTO HCIIOJIb30BaHUSA, 0a30ByI0 cucTeMy uddepeHInanibHbIX
YpaBHEHUH B  YAaCTHBIX  NPOU3BOAHBIX  JUIsI  ONUCAHUS  TypOyJE€HTHOTO
HECTAllMOHAPHOT'O JIBUKEHUSI U MIPOLIECCOB TEIUIO- U MaccOOOMeEHa, alireOpandecKyro
MOJieb TYpOYyJIEHTHOCTH.

PexoMenayemasi iureparypa:

OcHoBHas [1-2],

JlomosauTenbHas [1-3].

5. Meroanuyeckne peKOMEHAAUMHU 10 OPraHU3alUuM U3YYeHU S
aucuunnHbl «IIporao3upoBanue onacHbIX (PAKTOPOB MOKAPA)

VY4eOHBIM MJIaHOM MPETYCMOTPEHBI CIEAYIOLNE BUAbI 3aHATHI:

Jlexkyuu, KOTOpbIE ABJSIOTCSA OJHUM U3 BaXKHEUIINX BUJIOB YUEOHBIX 3aHATHH U
COCTaBJISIFOT OCHOBY TE€OPETHUECKOM MOATrOTOBKM oOydaromuxcs. L{enn neKmoHHbIX
3aHATHUM:

- JaTh CHUCTEMAaTH3UPOBAHHBIE HAy4YHbIE 3HAHUA 1O  JTUCIHUIUIMHE,
aKIEHTUPOBAB BHUMaHNE Ha HanOoJiee CIOKHBIX BOMPOCaX JUCIHUILTUHBL,

- CTUMYJIUPOBAaTh AKTHUBHYIO TO3HABATEIBHYIO ACSITEILHOCTh OOYJaromIMXcCs,
CIOCOOCTBOBATH (DOPMUPOBAHUIO UX TBOPUECKOTO MBIILICHUS.

IIpaxmuueckue 3anamus. 1lenu npakTUUECKUX 3aHATU:

- yrayOuTh M 3aKpenuTh 3HAHUS, MOJY4YEHHBbIE Ha JIEKIUSX U B Ipolecce
CaMOCTOSITENIbHOM paboThl 00yUYaIOIIUXCsl ¢ yUeOHOW U HAYYHOU JIUTEPaTypOH.

- TJIaBHBIM COJIEpP’)KaHHWEM OTOTO BUJA 3aHATUU SIBISIETCS paboTa Ka)IO0TO
OOyJaromerocss 1O OBIAJACHUI0 TPAKTHUYECKUMU yMEHHUSMH W  HaBbIKAMU
npodeCCUOHATILHON eI TEIbHOCTH
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Kouncynomayusa. SIsnsercs onHoil u3 GopmM pyKOBOJACTBa y4eOHOH paboOTOif

oOyJaromuxcs B OKa3aHUs UM TIOMOIIM B CaMOCTOSITEIbHOM HM3Yy4YEHHH MaTepHhalia
JTUCTIATUTAHBIL.

Camocmosmenvhas _paboma obyuarowuxcsa. HampaBinena Ha yriyOlieHHE U
3aKpeIJICHHE 3HAHWW, TOJNYyYEHHBIX Ha JIKIHSIX W APYTUX 3aHATHSAX, BBIPAOOTKY

HABBIKOB CaMOCTOATEJIBHOTO AKTUBHOIO MNPHUOOPETEHHSI HOBBIX, JIONOJHUTEIBHBIX
3HAHWM, MOJArOTOBKY K MPEACTOAIIMM YYEOHBIM 3aHATUSAM M IPOMEKYTOUYHOMY
KOHTPOIIIO.

6. OueHo4HbIe cpeacTBa /sl MPOBeIeHUS IPOMEKYTOUHBIX aTTeCTAlM
oOyuyaromuxcsi mo gucuuniinHe «[Iporuo3npoBanue onacHbIX (PAKTOPOB
noskapa»

O]_IGHOLIHLIG CpCACTBa AUCHUILIIMHBI ((HpOFHOBHpOBaHI/Ie OITaCHBIX q)aKTOpOB
IIOXKapa» BKIIIOYACT B cebs CICAyromue pa3acibl:

1. TunoBsie KOHTPOJBHBIE BOMPOCHI ISl OIEHKU 3HAHWN, YMEHUMN, HaBBIKOB,
XapakTepu3yromux  (GopMupoBaHHME  KOMIETEHIMM B  MPOIECCE  OCBOCHUS
JACHUTINHBI.

2. MeTonuka OIGHWBAaHHS TEPCOHAIBHBIX O0OpPa30BATENBHBIX  JOCTHKCHHMA
o0yyJarommxcs.

6.1. TunoBbIe KOHTPOJIbHBIEC BONPOCHI /ISl OLICHKU 3HAHUI, YMEHHH U
HABBIKOB XapaKTepU3YIIIHMX (popMHpPOBAHHE KOMIIETEHIMI B IIpoLecce
OCBOCHMS AUCHMIIUHbI

[IpumepHBbI NTepeueHb BONPOCOB, BBIHOCUMBIX Ha DK3aMEH

1. Onacusie  dakropsr mnoxapa (O®II). @usuyeckue  BEIUYUHBI,
xapakrepusyrommecs O®Il B KOJMYECTBEHHOM OTHOLICHHMM W WX MPEAEIbHO
JOIyCTUMBIE 3HAYCHHS.

2. TloHsTHE W BHIBI MOKAPHBIX PUCKOB, MX MPUMEHECHHE M KOJIHMYECCTBEHHOEC
HOPMHUPOBAHUE.

3. OcHOBHBIE pacy€THbIE BEIWYUHBI IS OMPECICHUS WHANBUAYAIBHOTO
M0’KapHOT0 PUCKA IPakAaHCKHUX 34aHuM. X XapaKTepUCTUKH.

4. Kakum 00pazoM ompenensieTcsi BEPOATHOCTh BaKyalldd M3 3[aHUS TPU
pacyére UHIAMBUAYAIBHOTO IMOXKAPHOIO puCKa. B 4éMm 3akiroyaeTcs OmpenesicHue
BpeMeHH OJIOKUPOBKH TyTel 3Bakyaruu ODII.

5. B kakux ciyyasx OCYIIECTBISETCS OINPECICHUE MOXKAPHBIX PUCKOB JIS
MIPOU3BOJICTBEHHBIX O0BEKTOB U KAKUX BUIOB MOXKAPHBIX PUCKOB.

6. OOmme TpeOGoBaHUs K pacdéTaM MOXKAPHOTO PUCKA HAa MPOU3BOJCTBEHHBIX
00BEKTaxX U X OCOOCHHOCTH.

7. Bo3MoxHocTh mosiBieHHs Kakux O®Il yuuThiBaeTcss mpu MOCTPOEHUU
noJiel onacHbIX (PaKTOPOB MOKapa AJisl pa3IMYHbIX CLICHAPUEB PAa3BUTHS MOKapa.
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8. IlepeueHr mpPOIECCOB, MMEIOMIMX BO3MOXXHOCTh BO3HHKHYTHb TpHU
peanu3aluy OKAPOOIMACHBIX CHTyallMd MW T0KapOB WIA SBIISIIOLIMECST X
MOCJEACTBUAMH, IIPU  OMNPEHCIEHUU TOKAPHBIX PHUCKOB IPOU3BOJICTBEHHBIX
O00OBEKTOB.

9. B uyém HeoOXOIMMOCTh TOCTPOEHUS JIOTHYECKOTO JepeBa COOBITUH IS
CIIEHapHsi BO3HUKHOBEHMS M PAa3BUTHU IOXApPOONACHOW cuUTyanuu (moxapa).
[IpyHIMTO NOCTPOEHUS.

10. Kakum o00pa3oM OCYIIECTBIISIETCSl pacueT 3HAYE€HUW WHIAMBUIYaJTbHBIX
MOKAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPHUH MPOU3BOJACTBEHHOTO OOBEKTA.

11. Kakum o00pa3oM OCYIIECTBISIETCS pacueT 3HAYCHWH COIHAIBbHOTO
MOKapHOTO pUCKA IS 3AaHWN TPaKIAHCKOTO Ha3HAUCHUs, HAXOIAIIMXCA BOIU3U
OoO0BEKTA.

12. Kakum oOpa3oMm ompezaensercs pacdETHBI CLEHAPUM W KOJIWYECTBa
TOPIOYMX  BEIIECTB, IMOCTYMAIOMIMX B  OKpYXalollee MPOCTPAHCTBO  IPH
BO3HUKHOBEHUU MOXKAPOOIMACHON CUTyallud Ha IPOU3BOACTBEHHOM OOBEKTE.

13. Meronpl MareMmatruueckoro MopenupoBaHus guHamukd O®IL,  ux
0COOEHHOCTH U 00JIaCTH MPAKTUYECKOI'O UCIIOJIb30BAHUS.

14. KakuM 00pa3oM orpenensieTcsi BEpOSITHOCTh dBaKyallud W3 3JaHUA IpU
pacyé€Te MHIMBHIYaJIbHOTO II0XKAPHOIO PUCKAa. B 4éM 3akiroyaercs OmpelercHHe
BpeMeHU OJIOKUPOBKH myTel sBakyanuu ODII.

15. HTerpanbHblii METO/I ONMCAHUSI COCTOSIHUS TA30BOM Cpe/ibl MPpH MOXKApe B
nomemieHun. CpeaHeoObeMHas IUIOTHOCTh Ta30BOM Cpefbl M CPeAHEOOBEMHBIC
napiyaibHbIe IIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenqneoObeMHasi BHYTPEHHSSI DHEPrUsl W CpelHEOOBEMHOE [aBICHHE
ra3oBOM CpeJbl B IOMENICHUH.

17. CpennemaccoBas U cpelHEOOBEMHASI TEMIIEPATyPbl CPEbl B TOMEIICHUU.

18. Meronuka onpeneneHus CpeIHe0ObEMHOTO TaBICHUS, CPEIHEMACCOBOM H
CpeaHeOo0BEMHON TeMIepaTyp Ha OCHOBE HHCTPYMEHTAJIbHBIX U3MEPEHUII.

19. UnTerpanbHOE ypaBHEHUE COCTOSIHUSI Ta30BOM Cpeibl B IOMEIICHUU.

20. JIeiMooOpa3zoBaHre © TapaMmeTphl JbIMa, OOpPa30BaAaHHOTO TBEPABIMU
gactuamu. Koaryssinus u ceiMMeHTalys 4acTUILl JpIMa.

21. OnTuyeckoe KOJIMYECTBO JIbIMA U CPEAHEOOBEMHAsSI ONITUYECKAs TNIOTHOCTh
npiMa. CBsI3b MEXJy ONTHYECKOM IUIOTHOCTBIO JIbIMA M JAaJbHOCTBIO BHIUMOCTH.
OKCNEpUMEHTAIBHBIE METO/IBI U3MEPEHUST ONTUYECKON INIOTHOCTH JbIMa.

22. VlaTerpanbHblii METOJ] TEPMOJMHAMHUYECKOro aHanm3a moxkapa. Cpema B
MOMEIICHUH KaK OTKPBITasi TEpPMOAMHAMUYECKAsl CUCTEMA.

23. BbIBOJ ypaBHEHUI MaTeprabHOrO OajgaHca Cpebl U €€ KOMIIOHEHTOB.

24. BbiBO ypaBHEHHMI OajlaHCa ONTHUYECKOIO KOJMYECTBA JbIMAa U DHEPrHUU.
HayanbHble yclIOBUS U YCIOBUS OJJHO3HAYHOCTH.

25. Knaccudukanuss HHTErpalibHBIX MaTeMaTHYeCKUX MOJIeNell  mokapa.
MaremaTnyeckasi MOCTaHOBKA 3afa4yu 0 mporuo3upoBaHun O®II Ha ocHOBE MOIHOM
cucTeMbl MU PepeHIMATBHBIX YPABHECHUM UHTETPAIBHON MOJENH MoXxapa. MeTop
YUCJIEHHOT'O PELIEHUS 3TOM 3a/1auu.
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26. [lpuBenenne  ypaBHeHW#, omnmchiBatommx amHamuky OO®Il, «k
6e3pazmepHomy Buay. [lomobue u kputepuu mo00us TIOKaPOB.

27. ITlpuuunbl, 00yclaBIMBAIONINE JBUKEHUE Ta3a U ra3000MEH MOMEIICHUS C
BHEIIIHEH cpefioll depe3 MpoeMbl MpH mokape. PacnpeneneHue ruapocTaTHuecKuX
JABJICHUM TI0 BEPTUKAJIU BHYTPHU U CHAPY>KHU MIOMEIIICHHUS.

28. IInockocth paBubix gaiaeHuit ([1PJ1). 3aBucumocts pacnomnoxxkenust [TPJ]
OT CpeaHEeOObEMHBIX 3HAYEHUW JaBIEHUS U IUIOTHOCTH Ta30BOM Cpelbl B
MOMEIICHHH.

29. BO3MOXHBIE peKUMBI TA3000MEHA TTOMEIIEHUS YEPE3 TIPOEM.

30. ®opMmynbpl g pacueTa CKOPOCTH JBIDKCHHS YXOIANIUX Ta30B |
MOCTYMAIOIIETO BO3/IyXa B Pa3HBIX TOUKAX MMPOEMA.

31. 3aBHCHUMOCTH MAacCCOBBIX PACXOJ0B YXOMSIIMX Ta30B M IOCTYIAIOIIETO
BO3yXa JJIsl BEPTUKAIHHOTO MPSMOYTOJBHOTO MpOeMa MpH Pa3IMYHBIX pPexKUMax
ra3oo0MeHa OT T€OMETPHUYECKHX XapaKTEPUCTHK ITOrO MPOEeMa M CPEeTHEOOHEMHBIX
apamMeTpOB COCTOSIHUS Ta30BOM Cpejibl B TOMEIICHUH (TUIOTHOCTU U JaBJICHUS).

32. 'a3000MeH uepe3 Kpyriible BEpTHKaJbHBIE MpoeMbl. ['a3000MeH uepes
TOPU30HTAIBHBIEC TPOEMBI.

33. ®opMyIbl AJid pacdyeTa MacCOBBIX PAacXoOB raza 4epe3 MpSMOYTOIbHBIM
MIPOEM C Y4E€TOM BIIUSHUS BETPA.

34. BnusgHue HEOJHOPOJHOCTH TEMIIEPATypHOTO TOJsi B TMOMEIIEHUU Ha
pacrpeiesieHde TUIPOCTAaTUYECKUX JABJICHUM BHYTPH MOMEIICHUS U Ha ra3000MeH
yepe3 IPOEMBI.

35. PamnannoHHO-KOHBEKTUBHBIA TPOIIECC TEIUIONEpPeHoca B Ta3000pa3HOi
Cpele MpH MoXKape B MOMEIIECHUH.

36. TermooTnauya TOPU3OHTAIBHBIX CTEPXKHEBBIX KOHCTPYKIIMH, OMBIBAEMBIX
TUTAMEHEM.

37. TermoBoe B3aUMOJICHCTBUE TIEPEKPHITHIA C BOCXOISALINM TTOTOKOM T'a30B OT
ouara rOpeHHs.

38. TerooTnaua BepTUKAIBHBIX TTOBEPXHOCTEH OTpaXKJCHUIN MMOMEIIECHUS TIPU
Pa3TUYHBIX CTAAMSIX MOXKapa.

39. [Ipotiecchl HarpeBaHHsl CTPOUTENBHBIX KOHCTPYKIMMA TIPU TOXKape H
MaTeMaTU4YecKoe oOmucaHue OdTux TpoieccoB. ComnpsokeHHass MaTeMaTh4yecKas
MOCTAaHOBKA 33J1a4M O HArPEBAaHUHU CTPOUTEIBHBIX KOHCTPYKIIMH MPHU TIOKApeE.

40. Omnupuueckue GOpMyJbl 1T pacdera CpeaHuX  Kod(PPHUIIMEHTOB
TEIJIOOTAA4YH Ha BEPTUKAIBHBIX M TOPU30HTATLHBIX MIOBEPXHOCTSIX OTPaKICHHM.

41. DOmnupuueckue GopMyIibl ISl pacyeTa UHTErpajJbHOrO TEIIOBOIO MOTOKA
B OTPAXKICHUSIX.

42. JIy4uCThIi TEIJIOBOM MOTOK Yepe3 MPOEMBI.

43. T'oproune BemiecTBa M HUX XapakKTepUCTUKU. (OCOOEHHOCTH TOPEHUS
TBEPIBIX, )KUJIKUX U Ta3000pa3HbBIX BEIIECCTB.

44. CKopOoCTb BBITOpaHusl TOproYnx mMatepranoB. CKOpOCTh TEIUIOBBIICICHUS B
iameHHo 30He. KoadurmenT nomHoTh TOpeHUsI.
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45. T'oprouass Harpy3ka B TIOMENICHUM M €€ XapakTepucTuku. JluHelHas
CKOPOCTh PACIPOCTPAHEHMS IJIAMEHU IO NMOBEPXHOCTH roprouei Harpysku. Pacuer
IUIONIA/IM TIOKapa MPH Pa3INYHbIX BUJAX [M0KAPHOU HArPy3KHU.

46. YenpHas MaccoBas CKOPOCTb BBITOPAHUS TBEPIBIX M KHUJIKHX TOPIOYMX
MaTepuaioB. TermioBas MOIHOCTh oYara 1noxapa B HOMELEHUH.

47. BnusiHue razoo0MeHa Ha IPOLECC TOPEHUsT MaTepUaloB B IOMELICHHM.
Pexumbl 1o’kapoB B MOMEUIEHMHM B 3aBUCHMOCTH OT KOJIMYECTBA IMOCTYIAIOIIErO
yepe3 MpPOoeM BO3]yXa. 3aBUCHUMOCTh MOIIHOCTH TEIUIOBBIICICHUS IPU IMOXKApPE OT
KOHLIEHTpAalMU KUCI0POa B IOMEIIEHHUU.

48. BnusiHue mpoieccoB 00pa3oBaHUs CJOS 30JbI U YIVIA HAa MAacCOBYIO
CKOPOCTb BBITOPAHUS MTOKAPHON HArpy3KH.

49. CxkopocTtu moTpedsieHns: KUCIOpoaa, 00pa3oBaHusl TOKCUYHBIX MPOIYKTOB
TOPEHUS U JbIMOBBIICIICHHS.

50. OcoGenHocTh Ta3000MeHa TOMEIICHHSI C OKpyKamomeld atmochepoil B
HavyanpHOM  craguu  mnoxapa. Cucrema  auddepeHUuanbHBIX — ypaBHEHUH
MHTETPaAJIbHON MOJIENIN TOKapa ¢ y4eTOM 3TOM 0COOEHHOCTH Ta3000MEeHa.

51. Cpennee 3HaueHue KO3PPUIMEHTAa TEIUIONOTEPh, XaPAKTEPU3YIOIIETO
TEIJIONONIONIEHUE OTPAXKICHUSIMH.

52. AHanuTudecKkoe pelieHue 3a/1a4u O IMHAMUKE OMAacHBIX (DaKTOPOB Moxkapa
IIpY KPYTOBOM M JIMHEMHOM pPacnpOCTPaHEHUH IUIAMEHH IO ITOBEPXHOCTU TBEPAOU
rOproYeH Harpy3KkH, a TaK)Ke [P TOPEHUU KHJIKOCTEH.

53. ®opmMynbl 1A pacdeTra CpeaHero 3HadeHUs Kodh(dUIMEHTa TeIIonoTeph
OpU  ONpPENETCHUM KPUTHUYECKUX CpPEIHEOOBEMHBIX 3HAUEHU TeMIlepaTyphl,
KOHLIEHTpAMil TOKCHYECKUX Ta30B, NePHUIMTa KUCIOPOJa U ONTUYECKOMN IIIOTHOCTH
JIBIMA.

54. B3auMOCBA3b MEXKIYy KPUTHYECKUMHU CPEAHEOOBEMHBIMU 3HAUYECHUAMHU
OMAacHBIX (PAKTOPOB MOXKApa C MPEIEIbHO AOMYCTUMBIMU HMX 3HAYEHUSMH B 30HE
npeObIBaHUSI JIFOICH.

55. ®opmynbl A pacdyera KPUTUYECKOM MPOAOHKUTEIBHOCTU MOXkapa IO
YCIOBUIO  JOCTHXKEHHUS KaXIbIM ONacHbIM  (PaKTOpOM  CBOEro  MpPEAENbHO
JIOTTyCTUMOIO 3HaYeHHs B paboyeil 30He.

56. BriusHne pasmepoB MPOEMOB Ha JMHAMHUKY OIMACHBIX (haKTOPOB MOKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTh KPUTUYECKOW MPOAOJIKUTEIbHOCTH MOYXKapa OT
KpUTEPHUS IPOEMHOCTH.

57. O600menHble nuddepeHnranbable  ypaBHeHUs moxapa. llomobue wu
MOJICJIMPOBaHUE HAYAJILHOM CTaIUM MOXKapa.

58. Moaudukamus 6a30BOi MaTEeMaTUYECKON MOJACIM [Jisg y4eTa BIUSHUS
00BEMHOT0 Ta30BOr0 TylIeHus. JlonoIHUTeNbHOE ypaBHEHHE OanaHca.

59. BiusiHue  KOHIIGHTpAIlMM  OTHETYIIAIIET0 BEIIECTBA Ha  CKOPOCTh
BBITOpaHUSl.

60. Moaudukarnus 0a30BOil MaTeMaTHUYECKONM MOJAENU JUIsl ydyeTa TYIIEHUS
pacnbUIEHHON BOAOM. J[OMOIHUTENbHAs CUCTEMAa YPAaBHEHUN U HAYAJIbHBIX YCIOBUU
JUI  ONHMCAHUS HUCHApEeHUs Kamellb, OXJaXJIEHUS KOHCTPYKIHA M CKOpPOCTHU
BBITOpaHUs MaTepuasa. AJTOPUTM YUCIEHHONW pealn3alui MOIEIH.
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61. OcobeHHOCTH pacnpeneneHus JOKaIbHBIX TapaMETPOB COCTOSIHUSI Ta30BOM
CpeZbl BHYTPY MOMEIIEHHUS B HAUAIbHOW CTaIUU TIOKapa U IMPU JIOKAIBbHBIX MOXKapax.

62. Paznenenue nNpocTpaHCTBAa BHYTPH MOXkKapa Ha 30HBI. XapaKTEpHbIE 30HbI B
HaYyaJIbHOM CTaJMM MOXKapa. Bo3ayXxa.

63. Onpenenenrue MOTOKOB MAacChl M SHEPIHMM W3 KOHBEKTMBHOW KOJIOHKH B
MIPUIIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPHH CBOOOJHONU TYpOYJEHTHON KOHBEKTHBHOMN
CTpYyH.

64. Terio0OMeH MPUTIOTOIOYHON 30HBI C OTPAKICHUSIMHU.

65. JIuddepenmanpabie ypaBHCHHSI MaTePHAIIBHOTO OallaHCa Ta30BOU CPEIIbI
U €e¢ KOMIIOHEHTOB, OajaHca ONTHYECKOTO0 KOJMYECTBA JbIMa W DHEPIUH Jif
MPUIIOTOJIOYHOM 30HBI IPU OTCYTCTBUHU Ta3000MeHA ¢ BHEIIHEH aTMOChepoit.

66. Iuddepennmanbuple  ypaBHEHUS  JABIDKEHUS — HIDKHEH — TpaHMIIBI
MIPUTIOTOJIOYHOM 30HbI. HauanpHbIE yCITIOBHUS.

67. MaremaTudeckasi MOCTaHOBKAa 3aJa4d O JMHAMUKE OIACHBIX (aKTOPOB
no)kapa B NPUIOTOJIOYHON 30HE U €€ aHAJUTUYECKOE PEIICHHE NPHU IMOCTOSHHBIX
3HAUEHHUAX PA3MEPOB M TETJIOBOM MOIIHOCTH O4Yara ropeHus.

68. MaTemaTuyeckas MOCTaHOBKa 3aJlayd MpH ra3000MEHE MPUIIOTOJIOYHOTO
CJIOS C BHEILIHEH CPeZIoN U U3MEHSIOLIUMCS CO BpEMEHEM 04arom Ioxapa.

69. bazoBass cucrema auddepeHIMaNbHBIX  ypaBHEHUH B YaCTHBIX
MPOU3BOJHBIX JUIsl OMHUCAaHUS TYpOYJIEHTHOTO HECTAllMOHAPHOTO JBMIKEHUS W
IPOLECCOB TEIJIO- W MAacCONEpPeHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM cMecHu ¢
YU4ETOM XUMHUYECKUX PEAKINil 1 00pa30BaHUs JBIMOBOTO adPO30JIA.

70. MaTemaTudeckass MoJeidb O00pa3oBaHHs, KOaryJsUud ¢ TEepeHoca
JIBIMOBOTO a3p0307Isl.

/1. PanuarimoHHBIM  TEIUIONIEPEHOC B HEMpO3payHoOl cpene. YpaBHEHHUE
MEpPEeHoCca TEIIOBOTO M3JIYYEHHUS, METObl PEUICHHs 3a/ladil O MEPEHOCE TEeIIOBOTO
U3ITyUYCHUSI.

72. Knaccuduxanus auddepeHimaibHbIX MOACTIeH moXkapa.

6.2 MeToanka oueHUBAHUS NMEPCOHAIBHBIX 00Pa30BaTEeIbHbIX

AOCTHKEHUI 00y4ar0LINXCH

[IpomexyTouHas aTTeCcTalns. YK3aMEH

JJocTUrHyTHIE PE3yJbTATHI IIkana oueHus.

Kpurepun oueHnBanus
OCBOEHNS IMCIHUILINHBI

OO6yuaronuiics UMEET | — HE PACKpPBITO OCHOBHOE
CYILIECTBEHHBIE npoOeIbI B | coJiep)KaHue yueOHOro
3HAHUSX  OCHOBHOTO  y4eOHOro | MaTepHaia,

MaTepualia 1O JAUCLUUIUIMHE; He |— OOHApyKeHO He3HaHHUEe

croco0eH apryMeHTUPOBAHHO H
MOCJICIOBAaTEIbHO €ro  M3JjaraTh,
JOTIyCKaeT TrpyObie OmuOKH B
OTBETaX, HEMPABUIBLHO OTBEYAET HA
3aJjaBacMble BOTIPOCHI 170031
3aTPYIHSIETCS C OTBETOM.

WM HEITOHHMaHHE OOJIbIIIEH
WIK HanOoJIee BaXKHOU YacTu
y4eOHOro MaTepuania,

— JIOMYIICHBI OMIMOKH B
ONPEACIECHUN TOHATUH, MPH
WCIIOJIb30BaHUU

Ouyenka «2»
HEYJIOBJICTBOPUTEIIBHO
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I[OCTI/II‘HyTbIe pe3yJabTaAThI
O0CBOCHMA NUCHHUIIIMNHBI

Kpurtepuu ouennBanus

HIkaJyia oneHnus.

TCPMHHOJIOTHH, KOTOPBIC HC
HCIIPaBJICHBI II0CJIC
HCCKOJIBKHUX HaBOAITNX
BOIIPOCOB.

OO0yuaromuiics MOKa3bIBACT 3HAHUE
OCHOBHOTO MaTepuaja B oObeMe,
HEOOXOIUMOM JUTSL  TIPEICTOSIICH
pOoEeCCUOHAITBHON JICATEIILHOCTH;
IIPU OTBETEC HA BOIPOCHI OWJIETA W
JIOTIOJTHUTEIIBHBIC ~ BOTIPOCHI  HE
JIOITYyCKAaeT TPYyOBIX OIMOOK, HO

— HETIOJTHO
HETIOCJIeIOBATEIIHHO
PacKphITO CoJiepyKaHue
MaTtepuaiia, HO IIOKa3aHO
oOllee MOHMMAaHKWE BOMPOCA
71 MIPOJIEMOHCTPUPOBAHBI
YMEHUs, JOCTATOYHBIC JUIS

HIIn

UCTIBITHIBACT 3aTpyJHEHUS B | IaJbHEHIIETO YCBOGHUS
MOCJIE10BATEIbHOCTH uX | MaTepuana;
U3JIOKEHHS; HE B TIOJHOW Mepe |—  YCBOEHBI OCHOBHBIE
JIEMOHCTPUPYET CHOCOOHOCTD | KaTeropuu o Oyenxa «3»
Y I0BIIETBOPUTEIIBHO
NPUMEHSTh TEOPETUYECKUE 3HAHMS | PACCMAaTPUBAEMOMY u
JUIS aHanm3a MIPAKTUYECKUX | AOMOJHUTEIbHBIM
CUTYaIHH. BOIIPOCAM;
— UMEJIUCh 3aTPYIHEHUS WU
JOTTYIIIECHBI OIMOKHU B
ONPEACICHNUN TOHITUH,
dbopMynUpOBKaxX  3aKOHOB,
UCIIPABJICHHBIE nocie
HECKOJIBKUX HaBOJAIINX
BOIIPOCOB.
OO6yyatouuiics ITOKAa3bIBaET | - IIPOJIEMOHCTPUPOBAHO
NIOJIHOE 3HAHME NPOrPaMMHOIO | YMEHHUE aHAJIM3UPOBATH
MaTepuana, OCHOBHOM U | MaTepuall, OJHAKO HE BCE
JOTIOTHUTENbHOMN JUTEPATYPBbI; | BBIBOJBI HOCST
JaeT MOJIHBIE OTBETHI Ha | apryMEHTUPOBAaHHBII u

TEOPETHUYECKUE BOIMPOCHI OMIeTa U
JIOTIOJTHUTEIIbHBIE BOIIPOCHI,
JIOITYCKasi HEKOTOPble HETOYHOCTH;
NPaBUIBHO MPUMEHSIET
TEOPETUYECKUE  TOJIOKEHHUS K
OLICHKE MPAKTHYECKUX CHUTYalUid;
JEMOHCTPUPYET XOPOIINK YPOBEHb
OCBOCHHs MaTepHuaIa.

JOKa3aTeIbHBIA XapaKTep;
— B UBJIOKEHUHU JIOMYLICHBI

HeOobIIMe NpPoOenbl, He
MCKa3UBIINE  COJAEpKaHHE
OTBETA;

JOMyIIEHbl OAMH — JBa
HEeJo4YeTa TMpPH OCBEIIECHUHU
OCHOBHOTO COJIepKaHUS
OTBETa, WCIPABICHHBIE IIO

3aMEUaHUIo MPETOo/1aBaTelIs;
JIOTIYIICHBl ~ OMMOKA WK

Oyenka «4» Xopouo
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I[OCTI/II‘HyTLIe pe3yJabTaAThI
O0CBOCHMA NUCHHUIIIMNHBI

Kpurtepuu ouennBanus

HIkaJyia oneHnus.

0ojee OBYX HEJOYETOB IPH
OCBEUICHUU
BTOPOCTETICHHBIX BOIPOCOB,

KOTOpBIE JIETKO
WCIIPABIIAIOTCS o
3aMEUYaHUIO MPENoIaBaTENsl.

OO6yuarommiics MOKa3bIBaET | — MOJTHO PacKpbITO

BCECTOPOHHHUE M TIIyOOKHE 3HAHUA | COJEp)KaHUe MaTepHana;

MpPOrpaMMHOI0 MaTtepuasa, 3HaHue | — MaTepua U3JI0KEH

OCHOBHOM W  JIONOJIHUTEJIbHOMN
JUTEPATYphl; TMOCIEAOBATEIBHO U
YEeTKO OTBEYAeT Ha  BOMPOCHI
ounera u JIOTIOJTHUTEIbHBIC
BOIIPOCHI; YBEPEHHO
OpPUEHTHpPYETCA B  MPOOJIEMHBIX
CUTYaIIUSX; JEMOHCTPUPYET
CIIOCOOHOCTH MIPUMEHSITh
TEOPETHUYECKHUE 3HAHUS TSI
aHaJIu3a NPAKTUYECKUX CHTYaLUH,
JeflaThb ~ TpaBWIbHBIE  BBIBOJBI,
MPOSIBJISIET TBOPUYECKHUE
CIIOCOOHOCTH B IMIOHUMAaHUH,
M3I0)KCHUH W HCIOJIb30BAHUH

IIpOrpaMMHOI0 MaTcpuasia.

IPAMOTHO, B OIPEACIICHHOU
JIOTUYECKOHU
MOCIIeI0BATEILHOCTH;

— POJIEMOHCTPUPOBAHO
CUCTEMHOE U  IIyOOKoe
3HAHUE MPOTPaMMHOTO
MmaTepuarna;

—  TOYHO  UCHOJIb3yeTcs
TEPMUHOJIOTHS;
— MOKa3aHO
WLTIOCTPUPOBATH
TEOPETUYECKUE TIOTOKEHUS
KOHKPETHBIMH ~ TIPUMEPaMHU,

yMeHUue

IIPUMEHATh HUX B HOBOU
CUTYallUN;
— IIPOJIEMOHCTPUPOBAHO

YCBOCHHME paHEe H3yYEHHBIX
COITYTCTBYIOIIMX BOIIPOCOB,
chOpMUPOBAaHHOCTH u
YCTOMYUBOCTh
KOMIETCHIIUH,
HaBBIKOB;

- OTBET
CaMOCTOSITENIBHO,
HaBOJSILMX BOIIPOCOB;

— POJEMOHCTPUPOBAHA
CIIOCOOHOCTH TBOPUYECKH
MPUMEHSATH 3HAHUE TEOPUHU K
PELICHUIO
npodeccuoHaNbHBIX 3a/1a4;

— MPOJIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOM
yueOHOMI U Hay4HOUI
JUTEpaTypHl;
— JIOIYIIEHBI
HETOYHOCTH.

YMEHHU U

IPO3BYYa
oe3

ogHAa — JBE

Oyenka «5» OTINYHO
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7. TpeOoBaHus K yCa10BUSIM peaju3anuu. PecypcHoe o0ecniedenne 1M CHMIIHHBI
«IIporHosupoBaHue onacHbIX (PAKTOPOB IMOKAPA»

Ilepeuenv 0cno6HOI U OONOIHUMENLHOU YUEOHOU TUumepamypol, He0OX00UMOI
0]151 0C80CHUSA OUCUUNIUHBL

OcHoBHas JuTEpaTypa:

1. TlporHo3upoBanue onacHbIX (akTOpoB noxkapa: Yuedbnoe nocoodue / FO. /1.
Motopeirun, B.A. JloBumkoB, ®.A. JlementseB, HO.H. bempmmna. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHanu3 HapylleHH HOPMAaTHMBHBIX TpeOOBaHMII B 00JIaCTH TOXKapHOM
0€30MacHOCTH, MPOTHO3MPOBAHUE M HKCIEPTHOE HCCIEIOBAHUE HMX MOCIEACTBUM:
yuebHoe nocodue / H.B. Iletpona, FO.JI. Motopeirus, A.O. AatonoB u jap. — CIIG.:
Cankrt-IlerepOyprckuii yausepcurer ['TIC MUC Poccuu, 2017. — 158 c¢. Pexum
noctyma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoJHUTeIbHAS JINTEPaTypa:

1. TlporHo3upoBanue omnacHbIX (AaKTOPOB TMOXapa : Kypc JIeKIud /
cocraButreniu C. A. CazonHoBa. — BopoHex : BopoHexckuil rocyaapCTBEHHBIH
apXuTeKTypHO-cTpoutenbHbiil yHusepcurer, 9bC ACB, 2015. — 100 c¢. — ISBN
2227-8397. — TekcT : 3JCKTpOHHBINA // DneKTpoHHO-OMOMMoTeyHas cucrema PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/55022.html

2. Teopus ropenuss u B3pbiBa: YueOHuk it Bei3oB MUC Poccum / B.P.
Manunun, B.M. Knumkun, C.B. AnukeeB u ap. — CII0.: Caukr-lletepOyprekuii
yausepcuter [TIC  MYUC  Poccum, 2009- 280 «c¢. Pexum npocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

3. IlpornosupoBanue omnacHbeix (akTopoB moxapa / Motopeirun FO. /1.,
JloBunkoB B.A., TlapunoBa IO.I'. // JlaGoparopusiii mpaktukym CII6.: CII6
YHuBepcuTeT I'TIC MUC Poccuwn, 2008.
http://elib.igps.ru/?4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal

Hpozpammuoe 05ecnelteuue, 6 mom uucjie j1uueH3Iuonnoe:

1. Microsoft Windows Professional, Russian — CrcteMHOE ITPOrpaMMHOE
obecrieuenne. OneparronHas cucrema. [Kommepueckas (Volume Licensing)]; T10-
BE8-834

2. Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker odwucHbix npunoxenuii [Kommepueckas (Volume
Licensing)]; I10-D86-664

3. Adobe Acrobat Reader DC — Ilpunosxxenue aist CO3aHus U MPOCMOTPA
ANEKTPOHHBIX myOsmkaiuii B popmate PDF [becrnmatnas]; [10-F63-948
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4, Fenix2+ — OmeHka pHCKOB TMOXApHOW O€30MacHOCTH B 3IaHUAX
COOPYKEHHMSIX M CTPOCHHSX Ppa3IUYHBIX KIACCOB (DYHKIMOHAIBHOM TMOXKapHOH

onacHocTH cornacHo [Ipunoxenus k npukazy MYUYC Poccum ot 30.06.09 r. Ne 382
[Kommepueckas (OEM)]; 110-38C-720

Coepemennnie npogheccuonaivuoie 6a3vl OAHHBLIX U UHPOPMAYUOHHO-
CHPAGOUHbIE CUCHIEMBL:

1. Wudopmannonnas  cucrema  «EaumHoe  OKHO — jmocTyma K
oOpa3zoBaTeNnbHBIM pecypcam» [DneKkTpoHHbI pecypc]. — Pexum mocryma:
http://window.edu.ru/, ZOCTyI TOJIBKO MOCIE CAMOCTOATEIBHON PETUCTPALIUU

2. Hayunas snextponHas 6mbnuoreka «eLIBRARY.RU» [DnextponHbIH

pecypc]. — Pexum pocryma: https://www.elibrary.ru/, goctym Toipko mocie
CaMOCTOSITEJIbHOM PETUCTPALINN

3. CnpaBounas mpasoBas cucrteMa «Koncynprantllmoc: CryaeHT»
[DnexTpoHHBIN pecypc]. — Pexxum nocryna: http://student.consultant.ru/, cBOGOAHBIIM
JOCTYI

4, HNudopmarmonHo-mpaBoBoit mopran «l'apant» [D1eKTpOHHBIN pecypc].

— Pexxum nocrtyma: http://www.garant.ru/, cBOOOIHBIN JOCTYII

Mamepuanvno-mexnuueckoe odecneueHue OUCUUNIUHbBL

Jlj11 MaTepuaibHO-TEXHUYECKOTO 00eCIeYeHUs AUCIUITIINHBI UCIIOJIB3YIOTCS:

— yuyeOHbIE ayIUTOpUU JUId TPOBEACHUS 3aHATHH JIEKIIMOHHOIO THIIA,
NPaKTUYECKUX  3aHATHA W IPOMEKYTOYHOM  aTTecTallii  OCHAIICHHbBIC
(KOMIBIOTEPOM, MYJIBTUMETUNHBIN POEKTOPOM, SKPAHOM).

— TOMEIIEHUS JUIsl CaMOCTOSITENIbHOW pPaOOThl OCHAIIEHbl KOMITBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOJKItOUeHUss K cetu "MHTepHer" u obecrneueHueM
JIOCTYTIA B JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpe/ly OpraHu3aluu

PaGouast mporpamma nucuuiuivHbl paspadorana B coorsercteuu ¢ ®I'OC BO no
cnermanbHocTh 20.05.01 TloxkapHast 6e30macHOCTh (YPOBEHb CIICIIHAIUTETA).

ABTOpBI: JOIEHT, KaHAUAAT TexHu4ueckux Hayk JlementreB @D.A., mpodeccop,
JOKTOp TeXHU4YEeCKUX Hayk Mortopsirux 1O /1.
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