MHHHUCTEPCTBO CEJBCKOTI'O XO3MCTBA POCCUMCKOMN ®EJIEPAIIIN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOT’KETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSA "NKEBCKASI TOCYJIAPCTBEHHAS
CEJIbCKOXO3SIMCTBEHHASI AKAJIEMUS"

Per. Ne 000004000

YTBEPXJIAIO
PEREEL $ECOHON M BoCTINTaTENBHOI paboTe
RN P T C.JI. BopoGreBa

//’ /[‘ 777 Eor /((7/(/(

Kadenpa anekTpoTeXHUKH, STEKTPOOOOPYI0BAHUS U AIIEKTPOCHAOKEHUS

PABOYAS TPOI'PAMMA JTUCIHHUIIJIMHBI (MO YJIA)

HaumenoBanue auctumivnabl (Moayiisi): HeTpaauiinoHHble 1 BO30OHOBIISIEMBIE
VMCTOYHHUKHU SHEPTUU

VYposenb oOpa3zoBanus: bakanaBpuar

Hanpasnenune noaroroBku: 13.03.01 TeriosHepreTuka v TEIJIOTEXHUKA

[Tpodunb moaroroBku: JHEeproodecneueHrue npeanpusITHiA
OuHnas, 3a04Has1, OYHO-3a04YHas

[Iporpamma cocraBieHa B cooTBercTBuUM ¢ TpeboBanusmu DOI'OC BO mo

HarpaBiieHnto noaroroBku 13.03.01 TermmosHepreTuka M TemjaoTeXHHUKA (mpukasz No
143 or 28.02.2018 1n)

Pa3paborumku:
[Tanteneena JI. A., kKaHauaaT TEXHUYECKUX HAYK, 3aBEIYIOMUN KaEeKIpoit

[Iporpamma paccmoTpena Ha 3aceqanuu kagenpsl, mpotokos Ne 01 ot 30.08.2022 roxa



1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

Henp m3ydeHus: TUCHUIUIMHBL - Llenpio AMCUMIUIMHBL SBISETCS MOATOTOBKA CHEIUATIUCTOB,
CIIOCOOHBIX CTaBHUTh W pelIaTh 3a-la4d B 00JIaCTH BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUU C LEIBIO
9HEeprocOepeKeHUsT B MPOMBIIIICHHOCTH U HAa OOBEKTaX KUJIMITHO-KOMMYHAJIBHOTO XO3SCTBA U
YIIy4ILIEHUS SKOJIOTMYe-CKUX YCIOBHM.

3agaun JUCIMIIINHEL:
- 3HaTh OCHOBHBIC BUJIbl BO3OOHOBIIIEMBIX UICTOYHHUKOB SHEPTHH,;
- ocHOBBI [OCcyIapCTBEHHOM MONUTUKY B 001aCTH YHEPTOCOEPEIKEHHUS;
- METOJIbI U KPUTEPUHU OIEHKH d(PPEKTUBHOCTH MUCTIOIB30BAHMS YHEPTUHU C YIETOM YIKOHOMUYECCKHUX U
AKOJIOTUYECKUX TPEOOBAaHUH B KOHKPETHBIX yCIOBHUSIX.

2. Mecto nucunmiimabl B ctpykrype OOII BO

Hucuunnuna «HeTpaguioHHble W BO30OHOBISIEMble HCTOYHUKHU DSHEPIHMU» OTHOCHUTCA K
4acTH yuyeOHOro 1iaHa, GOpMHPYyeMO y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

JucuumnHa uzyyaercs Ha 4 Kypce, B 8 ceMecTpe.

OcBoenue JUCHUITIIUHBI «HeTpaI[I/II_II/IOHHBIe u BO306HOBJI$ICMI>I€ HUCTOYHUKHU DSHCPIrUm»
SIBIISIETCSL HEOOXOAMMON OCHOBOM JIJISl TIOCTEAYIOMIETO U3YYCHUS TUCITUILINH (TIPAKTHK):

B mpouecce wu3ydyeHHs IOUCHUIUIMHBI CTYAEHT TOTOBUTCS K BHIaM NPOQECCUOHATBHOM
JESATEILHOCTH M PEelIeHUI0 MpodecCHuoHaNbHbIX 3a1a4, npeaycMoTpeHHbx @I'OC BO u yueOHBIM
TJTAHOM.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHMS JUCUMILIHHBI
[Tponiecc n3ydeHus: AUCIMUILTAHBI HATIPaBIeH Ha (POPMUPOBAHNE KOMITETEHITHI:

- IIK-2 CnocobeH mnpoBoAuTH pacyeTbl IO THIOBBIM METOAUKAM, NPOEKTHPOBATH
TeXHOJIOTHYECKOoe 000pyIloBaHHE C MCIOJIb30BAHHEM CTAHJAPTHBIX CPeICTB ABTOMATH3ALMU
NPOEKTHPOBAHNS B COOTBETCTBUM C TEXHHYECKHUM 3a/1aHHEM

3HaHUSA, YMEHHS, HaBBIKH, (OpPMHUpPYEMble [0 KOMIIETEHIIMM B paMKaxX JUCHUIUIMHBI, U
WHJUKATOPbl OCBOCHUSI KOMIIETEHITUI

CTyneHT A0KEH 3HaTh:

TunoBbie METOAMKHN PacyeTOB, MPOEKTUPOBATH TEXHOJIOTUYECKOE 000pYAOBaHUE C UCTOIb30BAHUEM
CPEICTB aBTOMATUYECKOTO MPOEKTUPOBAHUS B COOTBETCTBUH C TEXHUYECKU 3aJaHUEM

CTyneHT JOKeH YMETh:

[TpoBomUTh pacdeTsl MO THIIOBBIM METOJMKAM, MPOEKTUPOBATh TEXHOJIOTHUYECKOEe 000pyIdOBaHUE C
WCIIOJIb30BAaHUEM CPEACTB ABTOMATHYECKOTO TMPOEKTHPOBAHUA B COOTBETCTBUM C TEXHHUYECKHU
3a/IaHHEM

CTyneHT JOKEH BIIaJeTh HABbIKAMMU:

MetonukamMu MPOBEACHUS PACYETOB IO TUIOBBIM METOIMKAM, MPOEKTUPOBATh TEXHOJIOTHUYECKOE
000pynOBaHHE C HMCIOJH30BAHUEM CPEIICTB aBTOMATHUYECKOTO MPOCKTHPOBAHHS B COOTBETCTBHH C
TEXHUYECKU 3a]aHHEM

- YK-1 Cnoco0eH ocymecTBJSITh NMOUCK, KPUTHYECKUI AHAJIU3 W CHHTe3 HMHPopManumu,
NPUMEHSATH CUCTEMHBIH MOAX0 /ISl pellieHUs MOCTABJEHHBIX 3a/1a4

3HaHUSA, YMEHHs, HaBBIKM, (OpMHUpyEeMble [0 KOMIIETEHIIMM B paMKaxX JAUCUUIUIMHBI, U
MHAUKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:

METOJIbl KPUTUYECKOTO aHaJlM3a U OLEHKH COBPEMEHHBIX HAyYHBIX JOCTHXKCHHM, a TaKK€ METOIbI
TeHEpUPOBAHUSI HOBBIX WJEH NpH PEHICHUU HCCIEIOBATEIbCKUX M MPAKTUYECKUX 3a7ad, B TOM
qHCIie B MEXIUCITUTUTMHAPHBIX 00JIACTsIX

CTyneHT JOKeH YMETh:
aHAJIM3UPOBATh AJILTEPHATUBHBIC BaPUAHTHI PEILICHUS UCCIEA0BATEIBCKUX U MPAKTUYECKUX 3a/1a4 U
OIICHUBATh TIOTEHIMAILHBIE BHIMTPBIIIN/TIPOUTPHIIIN PEATU3AINH dTUX BAPHAHTOB



CTy,ZleHT JOJIZKCH BJIaJACTh HAaBBIKAMM:

HaBBbIKaMHM aHaJIn3a METOJOJIOTHYCCKUX HpO6J'I€M, BO3HHUKAIOMIUX IIPH PCINCHHUU UCCIICA0BATCIbCKUX
" NPaKTUYCCKUX 3a1a4,
B TOM 4YHCJIC B MCXKINCIUITIIMHAPHBIX 00J1acTaxX

4. O0beM TMCHUIUIMHBI U BUAbI YUeOHO# padoThl (04Hast (popma 00yueHus )

Bcero Bocsmoii

By yuebno# paboTh 4acoB ceMecTp
KonTakTHas padora (Bcero) 48 48
[IpakTnueckue 3aHATHS 20 20
JIeKIIMOHHBIC 3aHATUS 20 20
JlaGopatopHbie 3aHATHSA 8 8
CamocrosiTenbHast pabdora (Bcero) 33 33
Buabl npomMe:xyTOUHOM aTTeCcTAlUM 27 27
DK3aMeH 27 27
OO01masi Tpy10eMKOCTb 4aChl 108 108
Oo01masi Tpy10eMKOCTb 3a4eTHbIE

eIUHMbI 3 3

O0beM JUCUMILIMHBI M BUbI Y4eOHOH padoThl (3a0uHasi Gopma o0ydeHus)

Bcero Bocemoii | JleBsThIi
By yuebno# paboTh 4acoB CeMecTp |cemecTp
KonTakTHas padora (Bcero) 10 10
[IpakTnueckue 3aHATHS 2 2
JIeKuMOHHBIE 3aHATHS 4 4
JlaGopatopHbie 3aHATHSA 4 4
CamocTosiTesqibHast padoTa (Bcero) 26
Buabl npoMe:xyTOUHOM aTTecTAlUM 9 9
DK3aMeH 9 9
OO01masi Tpy10eMKOCTb 4aChl 108 36 72
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
eIUHHNIBI 3 1 2

O0beM JUCUMIIIMHBI M BUIbI Y4e0OHOH padoThl (04HO-3204HasA (popMa 00yueHus )

Bcero JleBsTbIit
Bunx yuebno# paboTsr 4acoB ceMecTp
KonTakTHas padora (Bcero) 20 20
[IpakTnueckue 3aHATHS 4 4
JIeKIINnOHHbIE 3aHATUS 8 8
JlaGopatopHbie 3aHATHSA 8 8
CamocTosiTesqibHast padoTa (Bcero)
Buabl npomMe:xyTOUHOM aTTecTAlUM 9 9
DK3aMeH 9 9
OO01masi Tpy10eMKOCTb 4aChl 108 108
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
eIUHHNIBI 3 3

5. Conep:xanue JTUCUMIIIIMHbBI

TemaTnueckoe NIAHUPOBaHUE (0UHOE 00yUYeHHUe)



Homep
TeMbl/pa3jena

HaumeHoBaHue TeMbl/pa3aena

Bcero uacoB

Jlexuuu

IIpakTHyeckue 3aHATHS

JlabopaTopHbie padoThI

CamocrosTeibHast padoTa

BocbMoii cemectp, Beero

81

20

20

33

Pazngen 1

AKTya.]'[LHOCTL HCIMOJIB30BAHUSA
B0300HOB-/IS€MbIX BH0B JHEPIrUuM.
Hcnoan3oBanue HEepPrum CoOJHIA

22

Tema 1

AKTYyaJIbHOCTb HCIIOJIb-30BaHUsI BO30OHOBIISIEMBIX
BUJIOB SHEpruu B mupe u Poccun

Tema 2

Hcnonp3oBanue coHIIa KaK UICTOYHHUKA TEILIIOBOU
sHep-Tuu. Mcronb30BaHUE COMTHIA KaK HCTOYHHKA
TEIJIOBOM SHEP-THH.

Tema 3

DoTOAIEKTPUYECKUE TPE0O-pa30BaTEIN COTHEUHON
sHepruu. [IpakTuueckoe 3a-HiTHE:
TexHonornueckue npoueccs Nporu3BOICTBA TEIIA,
UPOJIN3a, THIPOreHU3AINH, OU

Pa3znen 2

Hcnoan3oBanue dHeprun serpa. Ucnoabn3oBanue
onomMacchbl

30

14

Tema 4

Berpsinbie aHepreTuueckue yctaHoBku (BOY).
[IpakTnueckoe 3ansaTue: Boinaya 3a1anus Ha
pacuérHo-rpadudeckyto padory (PTP).

10

Tema 5

buoronnugo. [Ipaktuueckoe 3anarue: OnpeneneHue
JTHEBHOM yIEIbHOMN TEIJIONPOU3BOAUTEIBHOCTH
reJIMOYCTaHOBKHU

12

Tema 6

Bropuunsie snepropecypcest (BOP). Ilpaktnueckoe
3aHs-Tue: OneHKa 3HepreTude-cKux noxasareneit
CHCTEMBI TOPSYETO BOAOCHAOKEHUSI.

Pa3nen 3

I'eoTtepmanbHas 3Heprusi. Ucnosib3oBanue
IHEPIruu OKeaHa

18

10

Tema 7

Hcnonb3oBaHue reoTepMaib-HOM SHEPTHUH.
[IpakTnyeckoe 3ansaTre: OLEHKAa SKOHOMU-YECKON
3¢ (PEeKTUBHOCTH HC-TTOJIB30BAHUS T€ITNOYCTAHOB-KH
U OllpeieJIeHHe ONTH-Majlb

10

Tema 8

Hcnonp30BaHNe SHEPTUU BOJIH OKEaHa U SHEPTHU
npuiauBoB. [IpakTnueckoe 3anstue: Mcnonp3oBanue
reoTepMaibHON SHEPTUH JIJIs1 000TpeBa U MOTYUYEHUS
3IEKTPUYECKOMN

Pa3nen 4

Hcnonb3oBaHue JHEPrUH MAJIBIX pPeK.
AKKYMYJIMPOBaHHE JHEPTrUHU

11

Tema 9

I'mapotyp6unsl. [Ipaktrue-ckoe 3ansarue: Pacuer
Ha-KJIOHHO — CTPYHHOH TypOH-HBI. DKOHOMHKA 1
3KOJIOTHS OT UCTOIb30BaHusa MUKpo ['DC.




Tema 10

buoakkymynsaTopbl. XUMH-4E€CKUAE aKKYMYJISTOPBL.
To-1uIMBHBIE AIEMEHTBI. XpaHe-HUE SJHEPIEeTUUYECKU
LIEHHBIX BelecTB. IIpakTuyeckoe 3a-HATHE:
AKKyMYIISITOPHBIE JIEKTPOO

Ha npomexyTouHy0 aTTecTalnio OTBOAUTCS 27 4acoB.

Coaep:xkanue TUCHHUIIMHBI (O4HOE 00yueHHe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

CtpyKTypa MUPOBOTO SHEpronorpednenus. J[nnaMuka pocta sHEp-TOnoTPeOICHUS
B Mupe u B Poccun. @akTophl, 00ycIaBIMBaONIAE aKTyaIbHOCTh
sHeprocoepekeHnst. CTOMMOCTb OCHOBHBIX BHJIOB SHEPTETHUECKUX PECYPCOB B
Poccuu u 3a py6exxom. JlmHamuka poc-Ta 1eH Ha SHEPTOHOCUTEIH, TEIIJIOBYIO U
ANEKTPUYECKYIO YHEPTUIO. DHEProcOepekeHre 1 dKoJoTus. Brusaue noosuwu,
MOJITOTOBKH, TPAHCIIOPTUPOBKUA M CKUTAHMS OPTraHMYECKOTO TOTUIMBA HA
COCTOSIHHE OKPY’Karomiei cpeapl. HeoOxoammMocTh MpUMEeHEHHUST BO30OHOBIISIEMBIX
HMCTOYHUKOB YHEPTUH KaK JIJII SKOHOMUU OPTaHUUYECKOTO TOIIJINBA, TaK U IS
3aIUThl OKPYXKAIOIIEH CPEIbl.

Tema 2

OHepreTudeckas cBeTUMOCTh COJIHIIA U CIIEKTPaJIbHbIE XapaKTEPU-CTUKU
COJIHEUHOTO m3ny4eHus. [Ipsimoe u paccestHHoe obmydyeHue. Briusaue
reorpaguuecKux KOOPJUHAT, OPUEHTHPOBKH MPHUEMHUKA O0TyYeHHS B
IIPOCTPAHCTBE, BpEMEHU CYTOK U BpeMeHM roaa. Ha-rpeBanue Boabl. CoIHEUHBIN
KOJIIEKTOP U CIIOCOOBI MOBBIIIEHUs ero 3¢ dexkruBHOCTH. OOOrpeB MoMeIIeHui 1
ropsiuee BoiocHaOke-Hue. ColHeuHble KOHAUIMOHEPHI. [IpoMblliuieHHOE U
CEJIbCKOXO35ICTBEHHOE UCIIONIb30BaHUE. TeroBble MEKTPOCTaHIUU. Terumsl.
OnpecHurenu conéHoi Boabl. CoHEeUHbIE KyXHH. DKOHOMHUKA U IKOJIOTHSL.

Tema 3

dusznueckre 0OCHOBBI IPe0OPa30BaHMs YHEPTUU COITHEUHOTO U3Ty-UYEHUS B
AIIEKTPUYECKYI0. XapaKTepHbIe pazMepbl poTosnemenToB. [Torepu u MeToabI
060pw0bI ¢ HUMHU. KoaddunmenT nonesnoro neit-creus potosneMenTa u
NEePCHEeKTHUBHI €r0 yBearnueHust. KoHCTpyK-111s ()OTO3IE€MEHTOB M OCOOCHHOCTH
TEXHOJIOTHH X U3TOTOBIIEHUS. VIcronp30BaHe MOHO- U TIOJMKPUCTAIUTMYECKOTO
KPEMHUS U Ipy-TUX MaTepuaioB. J[pyrue MeTo/ bl MOIydeHHUs IEKTPHUUECKON
SHEP-TUH: BHEMIHUN (POTOI(D(DEKT, TEPMOATIEKTPOHHASI IMUCCHS,
TEPMO-3IIEKTPUYECTBO. DKOHOMHKA U KOJIOTHSI.

Tema 4

OO0111e XxapakTepUCTUKU BETPSHBIX SHEPreTUYECKUX ycTaHOBOK (BOY).
B3aumoneiicTBue nomnactu BeTpsiKa ¢ IOTOKOM Bo3ayxa. BOY ¢ ropusonTansHOl 1
BEPTUKAJIbHOM 0ChI0. CBSI3b MOIIIHOCTH U CONIPOTUBIIEHUS BETPSAKA C TapaMeTpaMu
Haberaromero notoka. ONTUMaIbHBINA peXUM padoThl Kojeca. CTaTUCTHUECKHE
XapaKTepUCTUKH BeTpa. BOY miis npon3BoacTBa 3NIEKTPOIHEPTUN U
MeXaHM4YeCKoi paboTsl. OnTUManbHOe pasMerienue BOY. Dxonomuka u
DKOJIOTHSL.

Tema 5

Knaccudukarus. buotonnuso it 3SHEPreTHKH U OBITOBOTO MOTPEOICHHUS.
TexHonorus 00paboTKH OMOTOTIIMBA. YCTAaHOBKH JAJIsI TPOU3BOICTBA TEILIA,
OUPOJIN3a, THIPOTeHU3AINH, OMora3a. JKOHOMUKA M SKOJIOTHSL.

Tema 6

Hcrounnku BOP ucnonb3oBanme TEIOTH 0TpadoTaBIIuX ra3oB. Unonp3oBanue
TEIUIOTHI MPOAYKLIUHU U 0TX00B. Mcronb30BaHne TEIIOThl HU3KOTO OTEHIHAIA.
TemioBbIE HACOCHI.

Tema 7

Crpoenue 3eMiH 1 U3MEHEHUE TeMIepaTypbl B 3eMHOM kope. Knaccudukarus
reoTepMalbHBIX paiioHoB. Hanbonee nepcnekTuBHbIe paifoHsl B Mupe u Poccuu.
3amac Hepruu B 3eMHOU KOPE U METOJIbI €€ HCToab30Banus. EcTecTBeHHBIM
BOJIOHOCHBIH cJ10#. Mcnosip30Banue reoTepMaibHON SHEPTUH I 000TpeBa U
NOJTyYEHUS DJIEKTPUUECKON SHEPTUU. DKOHOMMKA U SKOJIOTHSI.




Tema 8

[Tpuunnb! BonHOOOpazoBanus. OCHOBHBIE MapaMeTphl BOJIH. JJOCTOMHCTBA U
HE0CTaTKU BOJHOBOM 3Hepruu. Knnemarnka v 1nHamuka BoiaHbl. [ToTok
SHEPTUH, IEPEHOCUMOI BoHaMHU. OCOOCHHOCTH peabHBIX BOJIH. YCTPOWCTBA JUIs
U3BJICUCHHUS DHEPTUHU BOJIH OT TOIUIABKOBBIX /IO JaMOOBBIX. DKOHOMUKA U
9Ko-s10rHsl. TepMOoIMHAMUYECKUE OCHOBBI HCIIOJIb30BAaHUS TEINIOBOW SHEPTUU
okeaHa. TeryioBasi cxema ¢ HJI€aIbHBIMU U peabHBIMU TETNI00OMEH-HUKaMU.
Pacuér rermooOMeHHnKOB. bruo3acopenue u MeTosl 60pb0bI ¢ HUM. MOIITHOCTh
HACOCOB, IPOKAYUBAIOIIUX BOLY. Pabouee Teno mapoTypOMHHON YCTaHOBKH.
TexHnueckue mpodaeMbl. DKOHOMHKA U SKOJIOTHSL.

Tema 9

WneanbHas u peanbHas MOIIHOCTb TUAPOTYPOUH. AKTHUBHBIC U PEaKTHBHbIE
TypOuHbl. OO6paTUMOCTh THAPOTYPOUH. ONITUMAaNIbHBIEC 3HAYCHUSI CKOPOCTH
JBUKEHUS JIOTIATKU, YHUCTIa COMEN U OTHOILIEHUS PaJInyCOB COIIA U Kojieca
TypOuHbl. CxeMa Masioi THIPO3IEKTPO-CTAaHIIUN U €€ OCHOBHBIE 3JIEMEHTHI.
I'unpaBnuueckuii TapaH. DKO-HOMHUKA U IKOJIOTHSI.

Tema 10

Crneuunduyeckue mpodieMbl aKKyMyJIUPOBaHUS U MEpEIayy SHEPTUH MPU
MCIIOJIb30BaHUM PA3IUYHBIX BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUH.
buoakkymymnstopsl. XUMHUYECKHE aKKYMYISTOPBI. TOMIUBHBIEC 2JIEMEHTHI.
XpaHeHHEe SHEPTeTHUECKH LIEHHBIX BEHIECTB. AKKYMYJIITOPHBIE AJIeKTpoOaTapen.
TennoBeie akKyMyIsTOpbL. [ MapocTarnueckre akKyMmymasiTopbl. [ uapaBinueckuil
TapaH. Pe3epByapsl co cxxkarbiM Bo3ayxoM. MaxoBuku. [lepenaua snepruu
MOTOKaMH OMOMACChI, TEIIa, XMMUUECKH aKTUBHBIX BEILIECTB, DJIEKTPOIHEPTUH.

TemaTn4ueckoe NJIAHNPOBaHHE (3204HOE 00yUeHHE)
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Bcero 99 4 2 4, 89
AKTYaJIbHOCTDH MCII0JIb30BAHUS
Paznea 1 BO300HOB-/IeMbIX BU/0B JHEPrUH. 41 4 2| 35
Hcnosb30Banne 3HEPruM COJTHIA
AKTYyalIbHOCTh HCIIOJIb-30BaHUSI BO30OHOBIISIEMBIX
Tema 1 Y 13 2 11
BUJIOB SHEpruu B mupe u Poccuu
Hcnonp30BaHue COMHIIA KaK UCTOYHHUKA TEIJIOBOU
Tema 2 sHep-ruu. Mcnonb30BaHKE CONHIA KaK HCTOYHUKA 20 2 2| 16
TEIUIOBOU 3HEP-TUH.
DoTOANIEKTPUUECKHE TTPEOO-PA30BATEIN COTHETHOM
Tena 3 sHepruu. [IpakTnueckoe 3a-HsTHE: ] ]
TexHoornueckre mpoueccsl MpOU3BOACTBA TEILIA,
MUPONIN3a, THAPOTEHU3AUH, OU
Hcnonb3oBanue 3Heprum Berpa. Ucnosab3oBanue
Pazzen 2 P P 28 2| 2| 24

omomMacchol




Tema 4

Berpsinbie aHepreTuueckue yctaHoBku (BOY).
[IpakTnueckoe 3anaTue: Beinaya 3aganus Ha 12 2 2 8
pacuérHo-rpadudeckyto padory (PT'P).

Tema 5

buoronnugo. [IpakTuyeckoe 3anarue: OnpeneneHue
JTHEBHOM yIEIbHOMN TEMJIONPOU3BOIUTEIBHOCTH 8 8
reJIMOYCTaHOBKHU

Tema 6

Bropuunsie snepropecypcst (BOP). Ilpaktuueckoe
3aHs-Tue: OneHKa 3HepreTude-cKux noxasareneit 8 8
CHCTEMBI TOPSYETO BOAOCHAOKEHUSI.

Pa3nen 3

I'eoTrepmanbHas 3Heprusi. Ucnosib3oBanue
IHEPIruu OKeaHa

16 16

Tema 7

Hcnonb3oBaHue reoTepMaib-HOM SHEPTHUH.
[IpakTnyeckoe 3ansaTre: OLEHKAa SKOHOMU-YECKON
3¢ PEeKTUBHOCTH HC-TTOJIB30BAHUS T€ITNOYCTAHOB-KH
U OllpeieJIeHHe ONTH-Majlb

Tema 8

Hcnonp30BaHNe SHEPTUU BOJIH OKEaHa U SHEPTHU
npuiauBoB. [IpakTnueckoe 3anstue: Mcnonpb3oBanue
reoTepMaibHON SHEPTUH JIJIsl 000TpeBa U MOTYUYEHUS
3IEKTPUYECKOMN

Pa3nen 4

Hcnonb3oBaHue IJHEPrUH MAJIBIX pPeK.

14 14
AKKYMYJIHPOBaHHE JHEPTrUHU

Tema 9

I'mapotyp6unsl. [Ipaktrue-ckoe 3ansarue: Pacuer
Ha-KJIOHHO — CTPYHHOH TypOH-HBI. DKOHOMHKA 1 8 8
3KOJIOTHS OT UCTOab30BaHusa MUKpo ['DC.

Tema 10

buoakkymynsaTopbl. XUMH-4E€CKUAE aKKYMYJISTOPBL.
To-1UIMBHBIE WIEMEHTBI. XpaHe-HUE SHEPIEeTUUYECKU
LIEHHBIX BelecTB. [IpakTuueckoe 3a-HATHE:
AKKyMYIISITOPHBIE JIEKTPOO

Ha npomexyTouHy0 aTTecTanuio OTBOJUTCS 9 4acoB.

Coaep:xkanue TUCHHUIIMHBI (3209HO€ 00y4eHHe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

CtpyKTypa MUPOBOTO SHEpronorpednenus. J[nHaMuka pocta sHEp-TOnoTPeOIeHUS
B Mupe u B Poccun. @akTopsl, 00ycIaBIMBaIONIAE aKTyaIbHOCTh
sHeprocoepekeHnst. CTOMMOCTb OCHOBHBIX BHJIOB SHEPTETHUECKUX PECYPCOB B
Poccuu u 3a py6exom. JInHamuka poc-Ta 1eH Ha SHEPTOHOCUTEIH, TEIIJIOBYIO U
ANEKTPUUECKYIO YHEPTUIO. DHEProcOepekeHre 1 dKoJoTus. Brusaue noosuwu,
MOJITOTOBKH, TPAHCTIOPTUPOBKUA M CKUTAHHS OPTraHUYECKOTO TOTUIMBA HA
COCTOSIHHE OKPY’Karomiei cpeapl. HeoOxoamMocTh mpUMEeHEHHUST BO30OHOBIISIEMBIX
HMCTOYHUKOB YHEPTUH KaK JIJII SKOHOMUH OPTaHUUYECKOTO TOIIJINBA, TaK U IS
3aIUThI OKPYXKAIOIIECH CPEIbl.

Tema 2

OHepreTuueckas cBeTUMOCTh COJIHIIA U CIIEKTPaJIbHbIE XapaKTEPU-CTUKU
COJIHEYHOTO m3ny4eHus. [Ipsimoe u paccestHHoe obmydeHue. Briusaue
reorpaguuecKux KOOPJUHAT, OPUEHTHPOBKH MPHUEMHHUKA O0TyYeHHS B
IIPOCTPAHCTBE, BpEMEHU CYTOK U BpeMeHM roaa. Ha-rpeBanue Boabl. CoIHEUHBIN
KOJJIEKTOP U CIIOCOOBI MOBBIIIEHUs ero 3¢ dexkruBHOCTH. OOOrpeB MOMeEIIeHuH 1
ropsiuee BoiocHaOke-Hue. ColHeuHble KOHAUIMOHEPHI. [IpoMblliuieHHOE U
CEJIbCKOXO35IICTBEHHOE UCIIONIb30BaHUE. TernoBsle AEeKTpOCTaHIUU. Terumsl.
OnpecHurenu conéHoi Boabl. CoHEUHbIE KyXHH. DKOHOMHUKA U IKOJIOTHSL.




Tema 3

dusnueckre 0OCHOBBI IPEe0OPa30BaHMsI YHEPTUU COITHEUHOTO U3Ty-UEHUS B
AIEKTPUYECKYI0. XapaKTepHbIe pazMepbl poTosnemenToB. [lorepu u MeToabI
060pw0bI ¢ HUMU. KoaddunmenT nonesnoro neit-creus poTosneMenTa u
NEePCHEeKTHUBHI €r0 yBearnueHust. KOHCTpyK-111s ()OTO3IEMEHTOB M 0COOCHHOCTH
TEXHOJIOTHH UX U3rOTOBIIEHUS. VIcronp30BaHe MOHO- U TIOJMKPUCTAIUTMYECKOTO
KPEMHHUS U Ipy-TUX MaTepuaioB. J[pyrue MeTo/ sl MOIydeHHUs IEKTPHUUECKON
SHEP-TUH: BHEMIHUN (HOTOI(D(DEKT, TEPMOITIEKTPOHHASI IMUCCHS,
TEPMO-3IIEKTPUYECTBO. DKOHOMHKA U KOJIOTHUSI.

Tema 4

OO01mure XxapakTepUCTUKH BETPSHBIX YJHEPTeTUIECKUX YCTaHOBOK (BDY).
B3aumoneiicTBue nomnactu BeTpsiKa ¢ IOTOKOM Bo3ayxa. BOY ¢ ropusonTansHOl 1
BEPTUKAJIbHOM 0ChI0. CBsI3b MOIIIHOCTH U CONIPOTUBIIEHUS BETPSAKA C TapaMeTpaMu
Haberatomero noroka. ONTUMaIbHBINA peXUM padoThl Kojeca. CTaTuCTHUECKHE
XapaKTepUCTUKH BeTpa. BOY miis nponsBoacTBa 3NIEKTPO3HEPTUN U
MeXaHM4YeCKol paboTsl. OnTuManbHOe pasMerienue BOY. Dxonomuka u
DKOJIOTHSL.

Tema 5

Knaccudukarus. buotonnuso i 3SHEPreTHKH U OBITOBOTO MOTPEOICHHUS.
TexHonorus 00paboTKH OMOTOTIINBA. YCTAaHOBKH AJIsI TPOU3BOJICTBA TEIUIA,
NUPOJIN3a, THIPOTeHU3AINH, OHora3a. JKOHOMUKA M SKOJIOTHSL.

Tema 6

Hcrounnku BOP ucnonb3oBanme TEIOTH 0TpadoTaBIIuX razoB. Unonp3oBanue
TEIUIOTHI MPOAYKLIUU U 0TX0J0B. Mcronb30BaHne TEIOTH HU3KOTO OTEHIHANA.
TenioBbIE HACOCHI.

Tema 7

Crpoenue 3eMiH 1 U3MEHEHUE TeMIepaTypbl B 3eMHOM kope. Knaccudukarus
reoTepMaibHBIX paiioHoB. Hanbonee nepcnekTuBHbIe paifoHsl B Mupe u Poccuu.
3arac PHEprUM B 36MHON KOpPE M METO/Ibl €€ UCTIOIb30BaHMsl. EcTeCcTBEHHBIN
BOJIOHOCHBIH cJ10#. Mcnoip30Banue reoTepMaibHON SHEPTUH It 000TrpeBa U
NOJTyYEHUS DJIEKTPUUECKON SHEPTruU. DKOHOMMKA U SKOJIOTHSI.

Tema 8

[Tpuunnb! BonHOOOpazoBanus. OCHOBHBIE MapaMeTphl BOJIH. JJOCTOMHCTBA U
HEI0CTaTKU BOJHOBOM 3Hepruu. Knnemarnka v tuHamuka BoaHsbl. [ToTok
SHEPTUH, EPEHOCUMOM BomHaMHU. OCOOCHHOCTH peabHBIX BOJIH. YCTPOWCTBA JUIS
U3BJICUCHHUS] DHEPTUHU BOJIH OT TOIUIABKOBBIX /IO AaMOOBBIX. DKOHOMHUKA U
9Ko-s10rHsl. TepMoIMHAMUYECKUE OCHOBBI HCIIOJIb30BAaHUS TEINIOBOM SHEPTUU
okeaHa. TeryioBasi cxema ¢ HJI€albHBIMU U pEalbHBIMU TETNI00OMEH-HUKaMU.
Pacuér rermooOMeHHnKOB. bruo3acopenue u MeTonsl 60pb0bI ¢ HUM. MOIITHOCTh
HACOCOB, MTPOKAYUBAIOIIUX BOLy. Pabouee Teno mapoTypOMHHON YCTaHOBKH.
TexHnueckue mpodaeMbl. DKOHOMHKA U SKOJIOTHSL.

Tema 9

WneanbHas u peanbHas MOIHOCTh TUAPOTYPOUH. AKTUBHBIE U PEaKTUBHbBIE
TypOuHbl. OOpaTUMOCTh THAPOTYPOUH. ONITUMAaNIbHBIE 3HAYCHHUSI CKOPOCTH
JBUKEHUS JIOTIATKU, YHUCTIa COMEJN U OTHOILEHUS PaInyCOB COIIA U Kojieca
TypOuHbl. CxeMa Masioi TuIpO’IEKTPO-CTAHIIUN U €€ OCHOBHBIE 3JIEMEHTHI.
I'unpaBnuueckuii TapaH. DKO-HOMHUKA U IKOJIOTHSI.

Tema 10

Crneuunduyeckue mpodieMbl aKKyMyJIUPOBaHUS U MEpEIauy SHEPTUH MPU
MCIIOJIb30BaHUH PA3IUYHBIX BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH.
buoakkymynstopsl. XUMHUYECKHE aKKYMYISTOPBL. TOMIUBHBIE SJIEMEHTHI.
XpaHeHHEe SHEPTeTHUECKH LIEHHBIX BEHIECTB. AKKYMYJIITOPHBIE AJIeKTpoOaTapen.
TennoBeie akKyMyIsTOpbL. [ HapocTarnueckre akKyMmymasiTopbl. [ napaBinueckuil
TapaH. Pe3epByapsl co cxkarbiM Bo3ayxoM. MaxoBuku. [lepenaua snepruu
MOTOKaMH OMOMACChI, TEIIa, XMMUUECKH aKTUBHBIX BEILIECTB, JIEKTPOIHEPTUH.

TemaTn4yeckoe MJIaHUPOBaHHUe (0OYHO-3209HOE 00yUeHME)




Homep
TeMbl/pa3aesa

HanmenoBaHue TeMbl/pa3iena

Bcero yacos

Jleknun

IpakTnyeckue 3aHATHS

JlabopatopHbie padoThI

CamocrosiTesibHast pabora

Bcero

929

79

Pa3pen 1

AKTyaJIbHOCTb HCITOJIB30BAHUA
B0300HOB-JIsIeMbIX BHA0B JHCPIruu.
Hcnoan3oBanue JHEPIrum COJHIa

30

24

Tema 1

AKTYyaJIbHOCTb UCIIOIb-30BaHMsI BO30OHOBIISIEMBIX
BHJIOB DHEPruu B mupe u Poccun

10

Tema 2

Hcnonp30Banue comHIa KaK UICTOYHHUKA TEILIOBOU
sHep-TuM. Vcronb30BaHUE CONHIA KAK UCTOUHHUKA
TEIJIOBOU DHEP-THUH.

10

Tema 3

DoTOANIEKTPUUECKHE TTPEOO-PA30BaATEIN COTHETHOM
sHepruu. [IpakTudeckoe 3a-HSATHE:
TexHonoruueckue npoieccs MporU3BOICTBA TEILIa,
MUPONIN3a, THAPOTEHU3AUH, OU

10

Pa3nen 2

Hcnonb3oBanue 3Heprum Berpa. Ucnosnb3oBanue
Onomaccsl

34

24

Tema 4

Betpsiabie sHepreTuyeckue ycranoBku (BOY).
IIpakTyeckoe 3ansaTue: Boimada 3a1anus Ha
pacuétHo-Tpaduieckyto padory (PT'P).

14

Tema 5

buoromnuso. IIpakTnueckoe 3ansatue: OnpenencHue
JTHEBHOM YIENBHOM TEIJIONPOU3BOAUTEIBHOCTH
reJIM0yCTaHOBKH

10

Tema 6

Bropuunsie snepropecypcs (BOP). IIpakTtudeckoe
3aHs-THe: OlEHKa YHEPTeTHYE-CKUX MTOKa3aTenen
CHCTEMBI TOPSIYETO BOAOCHAOKEHUSI.

10

Pa3nen 3

I'eorepmanibHas dHeprusa. Mcnoab3oBanue
JHEPruM OKeaHa

18

16

Tema 7

Hcnons3oBaHue reorepmaib-HOU SHEPTHUH.
[IpakTnueckoe 3ansaTue: OneHKa 3KOHOMU-YECKON
3¢ HEKTUBHOCTH HC-TIOTB30BAHUS TEIHOYCTaHOB-KU
U OIIPEJEIICHUE ONTH-MAJIb

10

Tema &

Hcnons3oBaHue SHEPTUH BOIH OKEaHa U SHEPrUu
npwinBoB. [IpakTueckoe 3ansatue: McenonszoBanue
reoTepMaIbHON SHEPTUH s 000rpeBa U MOTyUeHHS
ANEKTPUUYECKOU

Pa3znen 4

Hcnonb3oBanue JHEPruu MAJIBIX PeK.
AKKYMYJIMpOBaHUe JHEPrUU

17

15

Tema 9

I'upporypOunsl. [lpaktude-ckoe 3anstue: Pacuer
Ha-KJIOHHO — CTPYHHON TypOHU-Hbl. DJKOHOMUKA U
HKOJIOTHUS OT ucnoiab30Banust Mukpo I'DC.

10

Tema 10

buoakkymynstopbl. XUMH-4eCKHE aKKyMYJISITOPHI.
To-TIMBHBIE ATIEMEHTBI. XpaHe-HUE YSHEPTETHUECKHU
LEHHBIX BemlecTB. [IpakTHueckoe 3a-HATHE:
AKKYMYJSITOPHBIE 3JIEKTPOO




Ha npomexyTouHy!0 aTTecTanuio OTBOJUTCS 9 4acoB.

Coaep:xkanue TUCHUIIMHBI (O4HO-3204HO€E 00yUYeHUe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

CtpyKTypa MUPOBOTO SHEpronorpednenus. JnnaMuka pocta sHep-TOnoTpeOIeHUS
B Mupe u B Poccun. @akTophl, 00ycIaBIMBaIONINE aKTyaIbHOCTh
sHeprocoepekennst. CTOMMOCTb OCHOBHBIX BHJIOB SHEPTETHUECKUX PECYPCOB B
Poccuu u 3a py6exxom. JInHamuka poc-Ta 1eH Ha SHEPTOHOCUTEIH, TEIIJIOBYIO U
ANEKTPUYECKYIO YHEPTUIO. DHEProcOepekeHre 1 dKoJoTus. Brusaue noosuwu,
MOJITOTOBKH, TPAHCIIOPTUPOBKUA M CKUTAHHS OPTaHUYECKOTO TOTUIMBA HA
COCTOSIHME OKpY’Karomiei cpeapl. HeoOxoaumMocTh mpUMEeHEHHUST BO30OHOBIISIEMBIX
HMCTOYHUKOB YHEPTUH KaK JIJII SKOHOMUH OPTaHUUYECKOTO TOIIJINBA, TaK U IS
3aIUThl OKPYXKAIOIIEH CPEIbl.

Tema 2

OHepreTudeckas cBeTUMOCTh COJIHIIA U CIIEKTPaJIbHbIE XapaKTEPU-CTUKU
COJIHEYHOTO m3ny4eHus. [Ipsimoe u paccestHHoe obmydyeHue. Briusaue
reorpaguuecKux KOOPJUHAT, OPUEHTHPOBKH MPHUEMHUKA 00TyYeHHS B
IIPOCTPAHCTBE, BpEMEHU CYTOK U BpeMeHM roaa. Ha-rpeBanue Boabl. CoIHEUHBIN
KOJIIEKTOP U CIIOCOOBI MOBBIIIEHUs ero 3¢ dekruBHOCTH. OOOTpeB MOMEIIeHUH 1
ropsiuee BoiocHaOke-Hue. ColHeuHble KOHIUIMOHEPHI. [IpoMblliuieHHOE U
CEJIbCKOXO35IICTBEHHOE UCIIONIb30BaHUE. TeroBsle EeKTpOoCTaHUU. Terumnsl.
OmnpecHurenu conéHoi Boabl. CoHEeUHbIE KyXHH. DKOHOMHUKA U IKOJIOTHSL.

Tema 3

dusznueckre 0OCHOBBI IPEe0OPa30BaHMs YHEPTUU COTHEUHOTO U3Ty-UEHUS B
AIEKTPUYECKYI0. XapaKTepHbIe pazMepbl poTosnemenToB. [lorepu u MeToab!
060pw0bI ¢ HUMHU. KoaddunmenT nonesnoro neit-creus GpotosneMenrta u
NEePCHEeKTHUBHI €r0 yBearnueHust. KoHCTpyK-111s ()OTO3IEeMEHTOB M 0COOCHHOCTH
TEXHOJIOTHH UX U3rOTOBIIEHU. VIcnonbp30BaHe MOHO- U TIOJMKPUCTAIUTMYECKOTO
KPEMHUS U Ipy-TUX MaTepuaioB. J[pyrue MeTo/ bl MOIydeHHUs IEKTPHUISCKON
SHEP-TUH: BHEMIHUN (HOTOI(D(PEKT, TEPMOITICKTPOHHASI IMUCCHS,
TEPMO-3IIEKTPUYECTBO. DKOHOMHKA U HKOJIOTHUSI.

Tema 4

OO0111e XxapakKTepUCTUKU BETPSHBIX SHEPreTUYECKUX ycTaHOBOK (BOY).
B3aumozeiicTBue nomnactu BeTpsiKa ¢ IOTOKOM Bo3ayxa. BOY ¢ ropusonTansHOl 1
BEPTUKAJIbHOM 0ChI0. CBsI3b MOIIIHOCTH U CONIPOTUBIIEHUS BETPSAKA C IapaMeTpaMu
Haberaromero notoka. ONTUMaIbHBINA peXUM padoThl Kojeca. CTaTUCTHUECKHE
XapaKTepUCTUKH BeTpa. BOY miis npon3BoacTBa 3NIEKTPOIHEPTUN U
MeXaHM4YeCKoi paboTsl. OnTuManbHOe pasMerienue BOY. Dxonomuka u
DKOJIOTHSL.

Tema 5

Knaccudukarus. buotonnuso i 3SHEPreTHKH U OBITOBOTO MOTPEOICHHUS.
TexHonorus 00padoTKH OMOTOMIIMBA. YCTAaHOBKH AJIsI TPOU3BOICTBA TEIUIA,
NUPOJIN3a, THIPOTeHU3AIUH, OMora3a. JKOHOMUKA M SKOJIOTHSL.

Tema 6

Hcrounnku BOP ucnonb3oBanme TEIIOTH 0TpadoTaBIIuX ra3oB. Unonp3oBanue
TEIUIOTHI MPOAYKLIUHU U 0TX0J0B. Mcronb30BaHne TEIIOThl HU3KOTO OTEHIHANA.
TenioBbIE HACOCHI.

Tema 7

Crpoenue 3eMiIH 1 U3MEHEHUE TeMIepaTypbl B 3eMHOM kope. Knaccudukarus
reoTepMaibHBIX paiioHoB. Hanbonee nepcnekTuBHbIe paiioHsl B Mupe u Poccuu.
3amac Hepruu B 3eMHOU KOPE U METOJIbI €€ HCToab30Banus. EcTecTBeHHBIM
BOJIOHOCHBIH cJ10#. Mcnosp30Banue reoTepMaibHON SHEPTUH It 000TrpeBa U
NOJTyYEHUS DJIEKTPUUECKON SHEPTUU. DKOHOMMKA U SKOJIOTHSI.
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[Tpuunnb! BonHOOOpazoBanus. OCHOBHBIE MapaMeTphl BOJIH. JJOCTOMHCTBA U
HE0CTaTKU BOJHOBOM 3Hepruu. Knnemarnka v 1nHamuka BoiaHbl. [ToTok
SHEPTUH, IEPEHOCUMOI BoHaMHU. OCOOCHHOCTH peabHBIX BOJIH. YCTPOWCTBA JUIs
U3BJICUCHHUS DHEPTUHU BOJIH OT TOIUIABKOBBIX /IO JaMOOBBIX. DKOHOMUKA U

Tema 8 9KO-10rus. TepMOAMHAMUYECKHE OCHOBBI UCIIOJIb30BAHMS TEIUIOBOM YHEPTUU
okeaHa. TeryioBasi cxema ¢ HJI€aIbHBIMU U peabHBIMU TETNI00OMEH-HUKaMU.
Pacuér rermooOMeHHnKOB. bruo3acopenue u MeTosl 60pb0bI ¢ HUM. MOIITHOCTh
HACOCOB, IPOKAYUBAIOIIUX BOLY. Pabouee Teno mapoTypOMHHON YCTaHOBKH.
TexHnueckue mpodaeMbl. DKOHOMHKA U SKOJIOTHSL.

WneanbHas u peanbHas MOIHOCTh TUAPOTYPOUH. AKTUBHBIE U PEaKTUBHbBIE
TypOuHbl. OO6paTUMOCTh THAPOTYPOUH. ONITUMAaNIbHBIEC 3HAYCHUSI CKOPOCTH
Tema 9 JBUKEHUS JIOTIATKU, YHUCTIa COMEN U OTHOILIEHUS PaJInyCOB COIIA U Kojieca
TypOuHbl. CxeMa Masioi THIPO3IEKTPO-CTAaHIIUN U €€ OCHOBHBIE 3JIEMEHTHI.
I'unpaBnuueckuii TapaH. DKO-HOMHUKA U IKOJIOTHSI.

Crneuunduyeckue mpodieMbl aKKyMyJIUPOBaHUS U MEpEIayy SHEPTUH MPU
MCIIOJIb30BaHUM PA3IUYHBIX BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUH.
buoakkymymnstopsl. XUMHUYECKHE aKKYMYISTOPBI. TOMIUBHBIEC 2JIEMEHTHI.

Tema 10 XpaHeHHE YHEPTETUYECKH IIEHHBIX BEIIECTB. AKKYMYJISITOPHBIE dJIEKTpoOaTapen.
TennoBeie akKyMyIsTOpbL. [ MapocTarnueckre akKyMmymasiTopbl. [ uapaBinueckuil
TapaH. Pe3epByapsl co cxxkarbiM Bo3ayxoM. MaxoBuku. [lepenaua snepruu
MOTOKaMH OMOMACChI, TEIIa, XMMUUECKH aKTUBHBIX BEILIECTB, DJIEKTPOIHEPTUH.

6. IlepeyeHb Yy4eOHO-METOAUYECKOr0 oOOecredYeHUsi JIA CAMOCTOSTEJbHOH PadoThI
00yYaromuxcs o AMCUUIJInHe (MOIYJII0)

Jlureparypa st caMOCTOSATEIbLHOM padoThI CTY1€HTOB

1. T'ybapes, B. 5. Herpagunnonusie 1 BO300HOBISIEMbIE HCTOUHUKU SHEPTHHU : yueOHOe mocodue
ISl CTY[CHTOB HanpasieHus «Terosnepreruka u Termorexuuka» / I 5. I'ybapes, A. I. Ap3amasies
; ®I'BOY BIIO Jluneukuit I'TY. - Jluneuk : Wsnp-o Jlumenxoro I'TY, 2014. - 77 c¢. - URL:
https://lib.rucont.ru/efd/302212/info

2. HerpaguuuoHHbIe 1 BO30OHOBISIEMbIE HCTOYHUKH SHEPTHH : y4eOHOE MOCOOUe K BHITOIHEHUIO
pacyeTHO-rpaduvecKoil paboThl sl CTYACHTOB, 00yJaroIuXcs 1Mo HampasieHnio «TermosnepreTuka
u terioTexHuka» / coct.: T. B. Lipipkuna, T. A. [llupo6okosa, H. I1. Koyetkos. - 2-e u3a., nepepad. u
JIOII. - xeBck : PUO HNxeBckas I'CXA, 2017. - 24 C. - URL:
http://portal.izhgsha.ru/index.php?q=docs&download=1&id=20903

Bonpoch! u 3a5aHusA 1J1s1 cCAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
Bocbmoii cemectp (33 u.)

Bun CPC: PacuetHo-rpaduueckue padbotsl (BeinonHeHue) (28 u.)

CpezncTBo POBEPKH YMEHHH NMPUMEHSTH MOJyYCHHBIE 3HAHUS T10 3apaHee ONpPEeICHHOW METOANKE
IS peIIeHNs 3a/1a9 MM 33JaHUH 10 MOJYITIO WITM TUCIUIUTIHE B IIETIOM.
Bun CPC: Jloknan, coobmienue (moarotoBka) (5 4.)

[TpomyKT caMOCTOATENBHOM PabOTHI CTYIEHTA, MIPEACTABISAIOMINN CO00M MyOIMYHOE BBICTYIUICHUE IO
NPEACTABICHUIO TIOJIYYEHHBIX pPE3yJbTAaTOB pPEIICHHsS OIpPEAeIIEHHONW y4eOHO-IPaKTHYECKOH,
y4eOHO-HMCCIIeJ0BATEIbCKOM UM HAyYHOU TEMBI.

Bomnipocekl 1 3agaHus 11 CaMOCTOATEIbHOI padoThl (3a04Has popMma 00yueHMs1)
Bcero yacoB camocrosiTe/ibHOI pa6oTsI (89 u.)
Bun CPC: PacuerHo-rpadudeckue padbotsl (BoimosiHeHHE) (31 9.)

CpenctBo NpoBEPKH YMEHHUI NPUMEHATH MOJTYUEHHbBIE 3HAHUS 110 3apaHee ONPEIECIIEHHON METOIUKE
JUIsL peleHus 3a1a4 WK 3aJaHUH 110 MOYJIXO UJIU AUCLIUIUIMHE B LIEJIOM.

Bun CPC: Pabora ¢ pekoMmenayeMoit mutepatypsl (30 4.)
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CaMoCTOATENIPHOE H3YyYEHHE BOINPOCA, COIVIACHO PEKOMEHIyEMOM IPENojaBaTelieM OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Bua CPC: BolinonHeHre UHIMBUAYaIbHOTO 3aAaHus (28 4.)

BoinonHeHnne MHOWBUYaJbHOTO 3aJaHUS TpedycMaTpUBaeT ONHMCAHME W pacyeT HEOOXOIHUMOTO
KOMITJIEKCa MEPONPUATUH 10 3aJaHUIO TIPETo1aBaTes.

Bomnpocekl 1 3agaHus 11 CAMOCTOATEIbHOI padoThl (04HO-3204Hast popMa 00yueHMs1)
Bcero yacoB camocTosiTe/ibHOI pa6oTsI (79 4.)
Bun CPC: PacuetHo-rpadudeckue padboTsl (BbITIoIHEHHE) (69 4.)

CpencTBo NpoBEPKH YMEHHUI NMPUMEHATH MOJTYUEHHbBIE 3HAHUS 110 3apaHee ONPEIECIIEHHON METOIUKE
JUIsL peLeHus 3a1a4 WX 3aJaHUH 110 MOYJIXO UJIU AUCLIUIUIMHE B LIEJIOM.

Bun CPC: lokman, coobmenue (moaroroska) (10 4.)

[TpoaykT camocTOsSTENHHOM pabOTHI CTYJICHTA, IPEACTABIISIFONTNN COOO0N MyOJIUYHOE BBICTYIUICHUE 110
MPEJCTABICHUIO I[IOJyYEHHBIX pE3yJbTaToOB pEIICHHUS OINpeAesieHHOW Y4eOHO-IPaKTUYECKOM,
y4eOHO-HCCIIeT0BATEHCKOM MITH HAYYHOW TEMBI.

7. TeMaTHKa KypCOBBIX padoT(NPOEKTOB)
KypcoBbie paGoTsl (IpOEKTHI) IO TUCHIUTLINHE HE TTPETyCMOTPEHBI.

8. ®oHI O1IEHOYHBIX CPECTB AJIA TEKYILIEro KOHTPOJIS M MPOMEKYTOUYHON aTTecTAluM
8.1. Komnerenuuu u 3Tansl pOopMHUpPOBaAHHS

Konpl komnieTeHIui Oranbl GOPMHUPOBAHUS
Kypec, dopma Pa3gensl muCHUNINHBL
CEeMECTp | KOHTPOIIA
IIK-2 VK-1 4 xypc, Ok3amen |Paspen 1:
AKTYyaJIbHOCTb UCIIOIB30BAHUS BO3OOHOB-JISIEMBIX
Bocemoit BUJIOB SHEpruu. Vcronb3oBaHue SHEPIUM COJIHLA .
CeMeCTp
IIK-2 VK-1 4 xypc, Ok3amen |Pasnmen 2:
Hcnons3oBanue sHepruu Berpa. McnonszoBanue
Bocbmoit OMOMaCCHI.
CeMeCTp
IIK-2 VK-1 4 xypc, Ok3amen |Pasnen 3:
I'eorepmanbHas sHeprus. Mcnonab3oBaHue SHEPTUU
Bocemoit OKeaHa.
CEeMeCTp
IIK-2 VK-1 4 xypc, Ok3amen |Pasnen 4:
Hcnons3oBaHue SHEPTUH MAJIBIX PEK.
Bocemoit AKKYMyJIUpOBaHUE SHEPTUU.
CeMecCTp
8.2. Iloka3aren ¥ KPUTEPHH OLCHNBAHUS KOMIIETCHINH, IIKAJIbI OLlCHUBAHUS
B pamkax wu3y4aeMOM JAMCHUMIUIMHBI CTYAEHT JE€MOHCTPUPYET YPOBHU OBJIAJCHUS
KOMITETEHIIUSIMU:

I1oBBIIICHHBIN YPOBEHbB:
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JIOCTUTHYTBHI YpPOBEHb OIICHKH PE3yIbTaTOB OOydYeHHUs SIBISIETCS OCHOBOM miisi (hopMHUpOBaHUS
KOMITETEHINH, cooTBeTcTByrOmmx TpeboBanmsiMm OI'OC. ObOyuaromuecs crocoOHBI HCIONIh30BATh
CBEJICHUS W3 PA3IUYHBIX HCTOYHUKOB ISl YCHEIIHOIO HCCIEAOBAaHUS W TOMCKA PEIIECHUS B
HECTAaH/IAPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYALIUSIX.
ba30BbIi1 ypOBEHSB:
OOyuaronuecss MPOAEMOHCTPUPOBAHM PE3y/IbTaThl HAa yYPOBHE OCO3HAHHOTO BJIAJICHUS 3HAHUSIMH,
yMeHUsMH, HaBblkamMHu. OOydarommuecss CHOCOOHBI aHAJIM3UPOBATh, NPOBOAWTH CPAaBHCHHUE W
000CHOBaHHE BHIOOpA METOIOB PEIICHHMS 3aJaHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYAITHSX.
IToporoBslii ypOBEHb:
JIOCTUTHYTBIN ypOBEHb OILIGHKH DPE3yJbTaTOB OOY4YEeHHS IMOKa3bIBa€T, 4TO oOydaromuecs o0jamaaroT
HEOOXOIMMOM CHCTEMOW 3HAHUH U BIAJCIOT HEKOTOPHIMU YMEHUSMH 110 AucIuIuinHe. OOydaronyecs
CrIOCOOHBI TIOHMMAaTh W HMHTEPIPETUPOBATH OCBOCHHYIO WH(MOPMAIMIO, YTO SBIISICTCS OCHOBOU
yCIenrHoro GopMUpOBaHUS YMEHHUN M HABBIKOB ISl PEIIEHUS MPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4.
YpoBeHb HUXE TOPOTOBOTO:
Pesynbprarel 00yueHUs CBUACTEIBCTBYIOT OO0 YCBOGHHM HMMH HEKOTOPBIX 3JIEMEHTAPHBIX 3HAHUMN
OCHOBHBIX BOIPOCOB MO AWCHMILINHE. JlOMyIIeHHBIE OMIMOKM W HETOYHOCTH IMOKA3bIBAIOT, YTO
CTY[ICHTBI HE OBJIA/ICTTH HEOOXOAUMOM CHCTEMO 3HAHU 10 TUCIUTUIHHE.

YpoBeHb [IIxana oLEeHUBaHMs IS IPOMEKYTOYHOU
c(OopMHPOBAaHHOCTH arTecTalu
KOMIICTCHIUH DK3aMeH 3aueT
(muddepeHpoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTAMYHO) 3a4TEHO
bazoBbIii 4 (xoporo) 3a4TEHO
[ToporoBsrit 3 (YIOBIETBOPUTEIIHHO) 3a4TEHO
Hwuxe noporosoro 2 (HEeylOBJIIETBOPUTEIBHO)  |HE 3a4TEHO

Kputepun onieHKH 3HaHUI CTYAEHTOB IO JUCLUILIMHE

Ouenka Xopomio:
[TonHOTa 3HAHUI: YPOBEHb 3HAHMI B 00bEME, COOTBETCTBYIOIEM MPOTrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIBKO HErpyObIX OIITHOOK.
Hanmuuyune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMsS, PELICHBI BCE OCHOBHBIEC 3aJaud C
HErpyObIMH OIIMOKAaMH, BHITIOJTHEHBI BCE 33aHUS B TIOJIHOM 00beMe, HEKOTOPBIE C HEI0UETaAMHU.
Hanuune HaBBIKOB (BIIaZICHHWE OIBITOM): IMPOJEMOHCTPUPOBAHBI 0a30BBIC HABBIKUA IMPH PEIICHUH
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEZ0YETaAMU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHILIUH B LIEJIOM COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHUM, YMEHHUH, HAaBBIKOB M MOTHMBAlMM B LEJIOM JOCTAaTOYHO [UI pELICHUS
CTaHJAPTHBIX MPAKTUYECKHUX (MpodhecCuoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIIUNA: CPETHUM.

Ouenka YIoBIETBOPUTENIHHO:
[TonHOTa 3HAHMI: MMHUMAJIBHO JIOMTYCTUMBIA YPOBEHb 3HAHUH, TOMYIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuune ymeHuil: npogeMOHCTPUPOBAaHBl OCHOBHBIE YMEHHSI, PELIICHBI TUTIOBBIC 3a/1a4U C HETPYOBIMH
omrOKaMu, BHITIONHEHBI BCE 3a/1aHUs, HO HE B IIOJIHOM O0beMeE.
Hanuune HaBBIKOB (BiaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HA0Op HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEJOYETAMU.
XapakrepucTuka cOpMHUPOBAHHOCTH KOMITETSHLIMH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO I DPEIICHMS INPAKTHYECKUX
(mpoeccuoHanbHBIX) 3a4a4, HO TpeOyeTcs MJONOJHUTENbHAS TpPAKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
VYpoBeHb c(HhOpMUPOBAHHOCTH KOMIIETEHIIUI: HUXKE CPEIHETO.
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Ouenka HeynoBneTBopuTeabHO:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAHUA, UMEITH MECTO TPYObIe ONTHOKH.
Hannuue ymenwmii: npu pemieHuu CTaHAAPTHBIX 3a/1a4 HE MPOJEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS,
HMMeEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (Bi1aJIeHUE OIBITOM): TIPU PEUICHUH CTaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO IPYOBIC OITHOKH.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- KOMIIETEHLMS B IOJTHOU Mepe He c(hOpMUPOBaHa;
-  UMEIOIIMXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUII pELICHUs IPAKTHYECKUX
(mpodeccruoHanbHbBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HU3KHUH.

Ouenka He 3auteno:
[TonHOTa 3HaHUI: YpOBEHb 3HAHUI HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IrpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJIaJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- WMEKIIMXCS 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUNA: HUZKHIA.

Orenka 3a4TeHo:

[lonHoTa 3HAHMN: HE HIKE MHUHHUMAJIBHO JOMYCTUMOTO YpPOBEHS 3HAaHUH, BO3MOXEH JOIYCK
MHO)XE€CTBA HETPyOBbIX OITHOOK.
Hannuue ymenuii: ymenusi chopMupOBaHbl HE HIDKE JEMOHCTPALlMU OCHOBHBIX YMEHHUH, peIIeHUS
TUIOBBIX 3aJa4 C HErpyObIMH OIIMOKaMU, BHITIOJIHEHBI BCE 33/1aHUS, HO HE B TIOJTHOM 00beMe.
Hannuve HaBBIKOB (BJIaZ€HHE OMBITOM): KAK MUHUMYM HMMEETCS] MUHUMAJIbHBIA HAOOp HABBIKOB IS
pelIeHrs CTaHAAPTHBIX 33/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAHHOCTH KOMIIETEHIIMHN HE HUKE MUHUMAJIbHBIX TPEOOBaHUM;
- UMEIOIIUXCS 3HAHUM, YMEHM, HABBIKOB KaK MHUHMMYM JIOCTaTOYHO JUISl PEIIECHUS! MPAKTUYECKUX
(mpodeccuoHaBbHBIX) 3a7a4, BO3MOXKHO TpeOyeTcs JOIMOJHUTENbHAs MPAKTHKA IO OOJBITUHCTBY
MPAKTHYECKHUX 3a]ay.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETSHITUI: MUHUMAJIbHBIN YPOBEHb HUXKE CPETHETO.

Onenka OTIHYHO:
[TomHoTa 3HaHWIA: ypOBEHb 3HAHWUN B 00BEME, COOTBETCTBYIOIIEM IIpOorpaMMe MOATOTOBKH, 0e3
OLINOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
OTAENIbHBIMH HECYIIECTBEHHBIMU HEeI0UeTaMH, BHIIIOJTHEHBI BCE 3aJJaHUS B IIOJTHOM O0beMe.
Hannuve HaBbIKOB (BIaJ€HHE OIBITOM): MPOAEMOHCTPUPOBAHBI HABBIKM MpPHU  PEIICHUU
HECTaHIAPTHBIX 3a/1a4 0e3 OMTMOOK M HEI0UETOB.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(pOpMHPOBAHHOCTH KOMITETEHIMH TTOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOUINXCS 3HAHWW, YMEHHI, HABBIKOB U MOTHBAI[MM B MOJHON Mepe JOCTATOYHO ISl pelleHus
CIIOKHBIX TTPaKTUIECKHUX (TTpodeccHoHaNbHBIX) 3a/ad.
VYpoBeHb CHOPMUPOBAHHOCTH KOMIICTCHITUI: BEICOKHH.

8.3. TunoBbie BONPOCHI, 32IaHUS TEKYLEro KOHTPOJIs

Pasmen 1: AKTyalbHOCTh WCHOJB30BAHHS BO300HOB-TISIEMBIX BHIOB DJHEpPruu. lcmoinb3oBaHUE
SHEPruy COJIHLA

VYK-1 CnocobeH ocymecTBIsATh OUCK, KPUTHUECKUN aHAINU3 U CUHTE3 MHPOPMALIUH, IPUMEHSTh
CHCTEMHBIH MOIXO ISl pEIICHHsI TOCTABJICHHBIX 33134
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1. Onpenenenne CyMMapHON COJIHEYHOM paauanuy, NOCTyHarolled Ha TOPU30HTAIbHYIO U
HAKJIOHHYIO IOBEPXHOCTH:

2. Pacuer BenMYMHBI COJHEYHON paJHalMM, IOCTYNAIOUIEH HA TOPU30HTAIBHYIO
MOBEPXHOCTb B CPEAHEM 32 JIEHb 1 — TOTO MecsIIa;

3. Pacuer BenMYMHBI COJIHEYHOHN pajualuy, NOCTYNAIOUIEH Ha HAKJIOHHYIO IOBEPXHOCTH B
CpeIHEM 3a JIeHb 1 — TOTO MecSIIa.

4. OnpeneneHre THEBHOW yIEIbHOMN TEIUIONPOU3BOAUTEILHOCTH TeIHOYyCTAaHOBKH B 1 — TOM
MecsLe.

5. Pacder noTpeGHOroO KOIMYECTBA SHEPTUH [T HarpeBa BOJbI B MECHIL.

6. Pacuer HE0OX0MMMO¥ TUTOIIAAM TE€TMOYCTAHOBKH B 1 — TOM MECSIIIE.

7. O1ieHKa YHEPreTHYECKUX MoKa3aresield CHCTEMBbI TOPSYEro BOAOCHA0KEHUS.

8. Omnpenenenue kod(hduIMEHTAa HMCMOIL30BaHUS MOTCHIIMAIBHOM JSHEPTrUu JJIsd BbIOOpa
ONTHUMAJIBHOTO yITIa HAKJIOHA IeJIN0YCTAHOBKU;

9. Omnpenenennie  kodDPuUIMEHTA  UCIMOJB30BAHUS  DHEPTrUH,  BhIpabaThIBaEMO
reJIM0YCTaHOBKOM.

10. Ompenenenue ko3¢ GUIMEHTa 00SCIIEYCHHOCTH MMOTPEOUTEIIST COTHEUHOM SHEPTUEH;

11. Onpenencure ko3P PUIHCHTA 3aMeIIeHUs] TOTPeOHOM SHEpPTrUn

12. Omenka 5KOHOMHYECKOW S(PGEKTUBHOCTH HCIONB30BAHUS TeIMOYyCTAaHOBKH u
orpesiesieHNe ONTUMAaJIbHOM IIOIAIH.

13. OmpeneneHne KOJIMYECTBA IOJIE3HO BBIPAOATHIBAEMOW SHEPIMM M COKOHOMJICHHOTO
TOTIMBA IPU PA3IMYHON IIJIOUIAIN YCTAHOBKH,

14. Onenka 3(pPEeKTUBHOCTH I'eIMOYCTAHOBKH IO SHEPTETHUECCKUM 3aTpaTaM.

15. 3amaua 1. Paccumrarh TUIOIIaNh OCTEKJICHHON MOBEPXHOCTH IOKHOTO dacamga Ioma
wiomaneo 100 M2 , Heobxomumyro ast odecniedenust 50 % TeruioBoil Ha- Tpy3ku OToIUIeHUA. J[om
OCHAIIEH MaCCUBHOM CHUCTEMOM MPSIMOTO YIIABIUBAHUS COJHEYHOW SHEpruu, Haxogutcs B KpbiMy u
€ro IKHBIM (acam He 3aTremHseTcs. [[s MaHHOTO MECTOMOJOKEHUS JOMa MPH OTHOCHUTEIHHOU
IUIOMIAIA OCTEKIICHUS, Mpuxojsmieiics Ha 1 M2 xwioi mnomaau aoma, pasHou 0,18 m2 / M2
o0ecreunBaeTcsl CHIKEHHE TerutonoTpednenus Ha 18 % (0e3 nmpuMeHeHHs TeTUTOM30JSIIUN OKOH B
HOYHOE BpeMsi) U Ha 44 % (¢ mpuMeHeHHeM TeruioBoil m3omsiuu), a npu fOK =0,36 M2 / M2 —
COOTBETCTBEHHO Ha 24 u 68 %.

16. 3agaya 2.Paccuntarh KOJIMYECTBO COTHEUHON SHEPTUHU, MOCTYNAIOUIEH Yepe3 F0KHOE OKHO
C JBOWHBIM OCTEKJIICHHEM IUIOMaAbl0 8 M2 B CpeAaHuid oOnmauHblii JneHb 21 sHBaps B JoMe,
PacroiIokKeHHOM Ha mupoTte 480 c.1.

17. 3amaga 3.0mpenenuTth IJIOMAAb CTeHBI TpoMOa, HEOOXOMUMYIO NJIsi TTOKPBITHS 3a CUET
comHeyHor 3Hepruu 50 % TemnoBOM HArpy3Ku OTOIUIEHUS NomenieHus miomaneo 40 M2 npu
CpelHel TeMIiepaType HapyXHOro Bo3ayxa B 3umHue Mecsiubl 0-2 0C. 3amaga 4. Onpenenuthb
TpeOyeMylo IUIOU[alb IOBEPXHOCTH OCTEKJIEHHUS MPUCTPOCHHOM K IOKHOMY (acany 3maHus
TeJTMOTEIUINIIBI TIPH CJIEAYIOMINX YCIOBUSX: CPEIHsSl TeMIepaTypa Hapy:KHOTO BO3AyXa B 3MMHHUE
Mecsnbl paBHa 0 0C, momaapr OTariuBaeMbIX MoMemeHuit 120 M2 , 1oyisi MOKPBITHS TEIUIOBOM
Harpy3KH 3a CYeT COJIHEUHOU dHepruu pasHa 0,6.

18. 3agaua 4.Mmeercs MIOCKUN TJIACTUHYATHIA HarpemaTenb ¢ pasmepamu 2 x 0,8 M 2 .
ComporuBnenue Ttemonorepssm coctasiasier Rm = 0,13 m 2 K/Bt; Temmeparypa npuemMHOM
MOBEPXHOCTH KosuiekTopa Tm yBenmnuuBaercs Ha 20°C; Temmeparypa OKpyKaromiero Bo3ayxa To.c.=
22 °C; k0o3hHUIHEHT TPOITyCKaHUS COTHEYHOTO U3JIYUYEHUS MMPO3PAYHbIM MOKPHITHEM TIoB = 0,9 mist
OJMHAPHOTO CTEKJISHHOTO TMOKPBITUSA; KOA(D(UIMEHT TMOMIOMICHUS MPUEMHON MOBEPXHOCTHIO
KOJUIEKTOPA COJIHEUHOTO M3inydeHus o = 0,9 a1 oquHApHOTO CTEKJITHHOTO MOKPBITHS, 00Ty4YE€HHOCTh
MMOBEPXHOCTH COJTHEYHOTO Kosuiektopa I = 750 B1/m 2 ; mHawanwsHas temmneparypa Boasl TH = 20 °C; p
— TUIOTHOCTH BOAbI, paBHas 1000 xkr/m 3 ; ¢ — TermoeMkocTh Bombl, paBHas 4200 Jx/krK.
Omnpenenuts TpeOyembiii 00beMHBIN pacxon Boabl L, M 3 /¢, s obecrieueHust yCIOBUS TTOBBIIICHHS
TEeMIIepaTypbl BOJBI Ha BhIX0/€ U3 KojutekTopa Ha 10 “C.

19. 3apgaua 5./ns ycnoBuit 3agaun.4

20. 5.1. Kak usmMeHHUTCs pacxof] BOAbI, €CJIM UCIIOIb30BaTh JBOMHOEOCTEKIEHUE?
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21. 5.2. Kak u3MeHHUTCSI pacxo/l BOAbI, €CIU UCIOIb30BaATh CEIEKTUBHOE MOKPHITHE?

22. 5.3.. Kak u3MeHHUTCA pacxod BOAbI, €CIM TMOTOK JYYUCTOM SHEPruh B TUIOCKOCTH
kosekropa cranet I = 1000 Bt/mMKak u3meHnuTcst pacxoq BOAbI, €CJIM MOTOK JIYYUCTOW DHEPTUU B
IJIOCKOCTH KosutekTopa ctaHeT [ = 450 Bt/m
5.5.Kak u3mMeHuTCs TemMneparypa BOJbl Ha BBIXOJE, €CJIM IIPU TOM K€ PacXoJle BOJbI MOTOK JIYUYHUCTOM
SHEPTHH B IUIOCKOCTH KoJuiekTopa ctaneT I = 1000 Bt/m 2

23. 3angaua 6. Kakas qomkHa OBITH TUIONIAAbL KOJIJIEKTOPA, YTOOBI 00€CTIeUYnTh BOAOCHAOKEHNE
KOTTEIXKa, B KOTOPOM IPOXKUBAIOT 5 YEJIOBEK U3 yCJIoBUs 150 TUTPOB HA YyeIOBEKa B CyTKH?

24. 3apaua 7.IlocTpoiiTe 3aBHCUMOCTH pacxoja BOAbI 1).0T IIOMAAM KOJUIEKTOpa IO
ycnousM 3amaun 2.1. A = 2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). OoT TeMmrepaTypbl BXOISIICH
xuakocta TH = 12; 15; 18; 20; 24 °C, 3). oT Temneparypsl okpy»katomero Bo3ayxa To.c.= 20; 24; 28;
32; 36 °C, 4). ot Temneparypsl Beixonsmen xuakoct Tk = 30; 35; 40; 45 °C, 5). ot TemrepaTypsl
noBepxHocTH kosutekropa T = 40; 45; 50; 55; 60 °C.

25. 3amaua 8. IloctpoiiTe 3aBHCHMOCTH TEMIEpPAaTypbl BOJLI Ha BbIXone 1).0T mIIomamu
KOJIJIEKTOpa 0 ycioBusM 3amadn.l. A = 2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). oT Temneparypsl
Bxozsmieit xuakoctr T = 12; 15; 18; 20; 24 °C, 3). oT TeMIiepaTypsl OKpy:karomiero Bo3ayxa To.c.=
20; 24; 28; 32; 36 °C, 4). ot pacxona Boasl G = 10; 15; 20; 25; 30; 35 10— 3 xr/c, 5). oT TemMneparypbl
noBepxHocTH Kosutektopa T = 40; 45; 50; 55; 60 °C, 6).0T MHTEHCUBHOCTH COJTHEUHOM paauanuu | =
450; 500; 600; 700; 800; 900 Bt/m 2 .

[MK-2 CriocobeH mpoBOAUTH PACYETHI 10 TUIIOBBIM METOIUKAM, MPOCKTHPOBATH TEXHOJIOTHYECKOE
o0OpyIOBaHHWE C UCHOJIB30BAaHHEM CTAaHAAPTHBIX CPEICTB AaBTOMATHU3AIMH TPOSKTUPOBAHUS B
COOTBETCTBUH C TEXHUYECKHUM 3aJJaHUEM

1. CrpykTypa MHPOBOTO SHEPTONMOTPEOICHHS.

2. Jlunamuka pocra sHepromnorpedieHus B Mupe u B Poccun. @akTopsl, 00yciaBiuBaromme
aKTyaJbHOCTh SHEProcOepeKeHusl.

3. UYrto noHMMaeTcs Mo yCIOBHBIM TOIINBOM?

4. CTOoMMOCTb OCHOBHBIX BHJIOB SHEPT€THUECKUX pecypcoB B Poccuu u 3a pyoeskoMm.

5. JluHamuKa pocTa IIeH Ha YHEPrOHOCUTENH, TETIOBYIO U 3JIEKTPUUYECKYIO SHEPTHUIO.

6. BunusHue 106bIYM, TOATOTOBKH, TPAHCIIOPTUPOBKHU U CIKUTAHHSI OPraHMYECKOTO TOTUIMBA
Ha COCTOSIHHE OKPYXKAIOIIeH Cpeibl.

7. HeoOxomumocTh MpUMEHEHHSI BO30OHOBISIEMBIX HICTOUHUKOB HEPTUU KaK ISl SKOHOMUU
OpPraHUYECKOTO TOIIJINBA, TaK U JUISl 3aIUTHI OKPYKAIOIIEH CPeIbl.

8. CTpyKTypa MHPOBOTO YHEPTOMOTPEOICHUSI.

9. unamuka pocta 3Hepromnorpednenus: B Mupe u B Poccun. @axtopsl, 00yciaBiuBaromme
aKTyaJbHOCTh SHEProcOepeKeHusI.

10. Yro nmoHMMaeTcs oA yCIOBHBIM TOIIJIUBOM?

11. CtouMOCTb OCHOBHBIX BHJIOB SHEPTETHUECKUX pecypcoB B Poccuu u 3a pyoekom.

12. JluHamMMKa pocTa LIEH Ha 3HEPrOHOCHUTENH, TEIUIOBYIO M JJIEKTPUUYECKYIO
SHEPTHUIO.

13. Bnustaue n00bI14M, MOATOTOBKY, TPAHCTIOPTHPOBKH U COKUTAHUS OPTaHUYECKOTO
TOIIMBA Ha COCTOSIHUE OKPY’KAIOLIEH CPEbl.

14. Heo6xonumocTh mprMeHeHHs BO30OHOBISIEMbIX MUCTOUHUKOB YHEPTUU Kak s
SKOHOMMHM OPTraHUYECKOI'0 TOIUINBA, TaK U JJIs 3aLIUThl OKPYKAIOLIEN Cpeabl.

15. OHepreTudeckas cBeTUMOCTh COJIHLIA M CIIEKTpPajbHbIE XapaKTEPUCTUKH
COJIHEYHOTO U3JTy4YEHHUS.

16. [Ipsimoe u paccestaaoe oOmydenue ConHIa.

17. Bnusaue reorpadudeckux KOOpAWMHAT, OPUEHTUPOBKU NMPUEMHHKA 00TyUeHUs B
MPOCTPAHCTBE, BPEMEHU CYTOK U BPEMEHH Tofia.

18. HarpeBanue Boibl COTHEUHBIM U3TyYEHUEM.

19. ConHeyHbIH KOJUIEKTOP M CIIOCOOBI MOBBIICHUS €T0 PPEKTUBHOCTH.

20. OO06orpeB MOMENICHHI 1 ropsiuee BOIOCHA0KEHHE TeIM0yCTaHOBKAMH.
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21. IIpoMBILITIEHHOE U CENBCKOXO3SMCTBEHHOE MCIIOIb30BAHUE COJIHEYHOIO
U3JIy4CHHUS.

22. TerutoBbIe 21eKTpoCTaHIM, padoTatomue ot 3Hepruu ConHua.

23. Termmunel.

24. CoJlHEeUHbIE OIIPECHUTENN COIEHON BOJBI.

25. ConHeYHbI Tpy.

26. CosnHeuHas xXosonIbHas YCTaHOBKA.

27. ComnHeYHbIE KyXHHU.

28. DKOHOMUKA M 3KOJIOTHUS MPU MCHOJIb30BAHUU COJHIA KaK MCTOYHUKA TEIIOBOU
SHEPIHUHU.

29. dusnueckre OCHOBBI MPeoOpa30BaHUs YHEPTUU COMHEYHOTO M3IYUYCHHUS B
ANIEKTPUUECKYIO.

30. XapakrepHble pa3Meps! (POTOITEMEHTOB.

31. Jpyrue MeTobl MONMyYEHUs JICKTPUUECKON dHEPTUU: BHEITHUN (oTOdh(DEKT,
TEPMO3JIEKTPOHHAS SMUCCHSI, TEPMOIIEKTPHUECTBO.

32. DKOHOMHKA W JKOJOTHS MPHU NMPEeoOpa3oBaHUU COJHEYHOTO H3IIYYCHUS B
NMEKTPUYECKYIO.

Paznen 2: Mcnonp3oBanue sHepruu BeTpa. Mcnons3oBanue 6nomMacchl

VYK-1 CnocobeH ocymecTBIsATh OUCK, KPUTHUECKUIN aHAINU3 U CUHTE3 MH(POPMALUH, IPUMEHSTh
CHCTEMHBIH MOIXO ISl pEIICHHsSI TOCTABJICHHBIX 337134

1. 3apmaua 1. [lons npeoGpasyemoit BOY sHeprum Berpa paBHa ko3¢ ¢unuenty momuoctu CP
= 4a(1-a)2 . IlpoauddepeHIpPOBaB 3TO BBIPAKEHHUE IO a, OKAKHUTE, YTO MAKCUMAJIbHOE 3HAauUCHHUE
CP =16/27 u nocturaercs pu a = 1/3.

2. 3amava 2. Mcnonb3ys otHomieHue miomaned A0 u Al, mOKakuTe, 4TO B ONTUMAIBHOM

Clydae COIVIaCHO JIMHEHHOW TeopuHu MA0Jds MpeoOpa3oBaHHOW DJHEPruuM paBHa 8/9 »sHepruum
Haberarouiero noToka

3. 3amaua 3. IlokaxuTe, 4TO TPH PIJIEEBCKOM 3aKOHE paCHpElEICHUsI CKOPOCTU BETpa
BBITIOJTHSIOTCSI COOTHOIIIEHUS: a) Hanboliee BeposTHasE CKOpocTh paBHa 0,8 u 0) Hambosee BeposTHOE
3Ha4YE€HHE BeTpa JOCTUTaeTCsl IPU CKOPOCTH BETpa, paBHOM 1,6 u

4. 3amava 4. a) BerposHeprernueckas ycTaHOBKA MPH JIFOOOHW CKOPOCTH BETpa MOAICPKUBACT
MOCTOSTHHBIM KO3(QQHUIIMEHT OBICTPOXOIHOCTH, paBHBIM 8. Ilpu Kakoil ckopocTu BeTpa CKOPOCTh
KOHIIOB JIOMIacTel BETpoKojeca TOCTUTHET ckopocTH 3Byka? 0) Kpymuas BOVY umeer Berpoxoneco
nuamerpoMm 100 M, Bpamaronieecs ¢ TOCTOSHHOM yITIOBOW CKOPOCTBIO. [Ipy Kakol yIiioBoi CKOpOCTH
BpallleHUsl CKOPOCTh KOHIIOB JIOTIACTEH TOCTUTHET CKOPOCTH 3ByKa?

5. 3agada 5. . OCHOBHBIM MCTOYHMKOM Ha DUKU SBIAETCSA APEBECHHA, UCHOJb3yeMas IJis
MIPUTOTOBIICHUS MMUILIN HA OTKPHITOM OTHe. TUnuyHOe moTpedieHne IPeBECHOrO TOIUIUBA COCTABISAET
1 xr Ha yenoBeka B AeHb. a) OIEHUTE SHEPrui0, HEOOXOAUMYIO ISl TOTO, YTOOBl BCKUMSTHTH 2-
JUTPOBBIA YaHUK, HAMIOJTHEHHBIM BOJOW. B TIpennonokeHnu 0 ToM, 4TO TaKOBa MOTPEOHOCTH OHOTO
YelloBeKa B JIEHb, CPABHUTE ITY DHEPIHIO C TEM, UTO COJIEPKUT JPEBECUHA, U TaKUM 00pa3oM JaiTe
orneHky TeruioBoro KIIJ mcronb3oBaHusi OTKpeITOro oras. 0) Kakoe KOJWYECTBO CTPOEBOTO Jjeca
cpybaer nepeBHs u3 200 >xurenmeir B roa? Ilpemmonarasi CHCTEMATHYECKOE BOCIPOU3BOICTBO
JPEBECHHBI, OLIEHUTE, KaKylO IUIOIIAb 3Ta JEPEBHS JOKHA OTBECTHU HA TOIUIMBHBIE HYXKIIbI, YTOOBI
n30exarb 00e37IeCUBaHusl.

6. 3amaua 6. a) bak o0bemMom 3 M3 ucnonb3yercs B KauecTBe OuorazoreHeparopa. Kaxbiid
neHb dyepe3 Hero mnpoxomuT 0,2 M3 Mmacchl, coiepxkamiei 4 Kr cOpakmBaeMOro Marepuaa.
[Ipenmnonaras, 4To OCHOBHasA peakius B Ouorazoreneparope 4 2 . C12H22011 H20 6CH 6CO BAKT
+ [0 —[J + 1 4ro OHA MAET B TEUEHHE 7 CYyT, OMpPEIETUTEe KOJIUYECTBO IMOTy4aeMoro ouorasa
€KECYyTOYHO M TEIUIOTY €ro cropanus. Uemy paBHO SKBUBAJICHTHOE KOJIMYECTBO KepocuHa? 0)
CkopocTh peakiuu B Ouora3oreHeparope MOXXHO YIBOHMTbH, MoBblmas Temmeparypy ¢ 20 0C (B
okpyxaroteit cpene) 10 35 0C. Uro 3to nact? Kak MHOTO Teruia execyTouHo MoTpedyeTrcs s TOro,
9TO0Bl 3TO ocymiecTBUTH? Kakyro dacTh Teria Morna Obl JaTh caMa XHMHYECKas peakius
cOpaxxuBaHwsI?
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7. 3agaya 7.a) Hamummure XMMHUYECKOe ypaBHEHHE NMpPeoOpa3oBaHHME Caxaposbl B 3TAHON H
UCIOJIB3YHITE €ro JUIsl OLIEHKH TEOPETUYECKOIO KOJIMYECTBA 3TAHOJIA, [T0JydaeMoro u3 1 T caxapossl.
Peanen nu takoii Beixon? 0) @umku — HEOONBLIOE TOCYIAPCTBO B FOXKHOW yacTH THUXOro okeaHa.
I'maBHBII NPOIYKT ero skcnopTa — caxap. @umxu npoussoaut exeroano 3000 000 T caxapa 1 BBO3UT
TaKoe )K€ KOJIMYECTBO XKUAKOTO ToruuBa. Eciiu Bech 3TOT caxap mpeoOpa3oBaTh B 3TAHOJ, TO KaKyIO
4acTh BBO3MMOI'O TOIUIMBA OH 3aMEHUT?

8. 3amaua 8. [IOmpenenuth aUaMeTp BETPOKOJIECA, HEOOXOMUMBIN JIJISIBETPOYCTAaHOBOK
MomrHocThi0 10, 25, 50, 100, 250,500, 1000, 2000, 3000, 4000 kBT mpu ckopocTtu BeTpa v=12 m/c;
K03 HUIMEHTEUCTIONb30BaHus HEepTuu BeTpa &= 0,3; TIOTHOCTH BO3AyXa MPUHITH paBHOU p= 1,2
KI/MOCTPONTE 3aBUCHMOCTh TeMIIepaTyphbl BOJIbI Ha BhIX0/€ 1).0T IIIOMIAAN KOJIEKTOpa MO YCIOBUAM
3amaun.l. A =2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). oT TeMriepaTypsl Bxojsiiei 3amnaqa 8.

9. 3amava 9. Ha kakoif BbICOTE II€I€COO0pa3HO pa3MellaTh BETPOABUTATEH, €CIUU3BECTHO,
yTo Ha BbIcOTe h= 1,5 M ckopocTh BeTpa coctaBuia v= 5 wm/c. [lorpeOHOCTH B  3HEpruu
coctaBisieT1 00 kBT. Ckxonbko moTpeOyeTcsyCTaHOBOK, €CIIHM IMaMETp BeTpoKojieca paBeH D, m.

10. 3agaua 10. Ha octpose @eiip B CeBepHOM Mope npoknBatoT/0 yenoBek. TaMTpyaHOCTH €
yrieM, He(pTbio, OEH3MHOM— BCE HYKHO 3aBO3UTh. OJHAKO,HAOCTPOBE MOCTOSHHO IYIOT BETPa CO
cpenHell CKopocThio8 M/c. OmpenenuTeyrcio W MOUIHOCTh BETPOYCTAHOBOK, KOTOPbIE MOTYT
o0ecreunTh SHePTUeHIaHHBI HACeJICHHBIH MyHKT. CTpyKTypa JHEpPronoTpeOIeHHs CIIeAyIomas:
OCBeIlleHHE, ObITOBBIE MPHOOPHI— 3 KBT; OTONMUTENBbHBIE YCTAaHOBKH, dIEKTPOILTUTHI— 35 KBT;
Ternibl— 7 KBT; 3apsaaka snekrpomodmiieii— 5 kBT. luamerp Berpokoneca D, .

11. 3amasa 11. B HwxKHecakcOHCKOM nepeBHe bumonbTeH, Ha BbICOTE 98 METpOB,
ycTaHoBieHbl 14 BeTpoTypOuH. OmnpenenuTh WX YCTAHOBJICHHYIO MOIIHOCTb, €CIIM HUX JUaMeTp
coctaBisier 10 m. M3BectHo, uto Ha Beicore h = 2 M ckopocth Betpa v = 6,8 m/c. 1.6. B
HIDKHECAKCOHCKOM Jlepe Kk ceBepo-3amagy oOT ocTpoBa bopkym, crtposrcs 12 BeTpoTypOuH,
MOIIHOCTHIO 4-5 MBT kaxknas. OnpenenuTh X TEOPETHUYECKUI JUaMeTp IIPU CKOPOCTH BeTpa v = 12
Mm/c.

12. 3amaua 12. Jlns ycnoBuil mpenpinymieit 3amaun. B 2007r. mimaHupoBajoch 0OIIyIO
MoITHOCTh YBenuuTh 710 1000 MBT. CrosbpKo moTpedyercsi yCTaHOBUTH €lle TaKuX TypOuH?

[MK-2 CriocobeH mpoBOAUTH PACYETHI 110 TUIIOBBIM METOIUKAM, MPOCKTHPOBATH TEXHOIOTHYECKOE
o0opynOBaHHE C UCIHOJIB30BAaHHEM CTAaHAAPTHBIX CPEICTB aBTOMATHU3AIMH TPOSKTUPOBAHUS B
COOTBETCTBUH C TEXHUYECKHUM 3aJJaHUEM

1. OGmme xapakKTepUCTUKH BETPSIHBIX YHEPTrEeTHICCKUX yCcTaHOBOK (BIY).

. B3anmoneiicTBue J10macTy BeTpsika ¢ IIOTOKOM BO3yXa.

. BOY ¢ ropuzoHTaIbHON ¥ BEPTUKAIBHOMN OCBIO.

CBsi3b MOIITHOCTH U COTIPOTUBIICHUS BETPSKA C TapaMeTpaMu HaOeraroIero noToka.
OnTuManbHBIN peKUM pabOTHI Kojleca.

Craructuyeckue XapakTepUCTUKH BETPA.

BOY mist mpon3BoACTBa 3JEKTPOIHEPTUN U MEXAaHHUYECKOWU PaOOTHI.

OnTtumansHoe pazMenieHue BOV.

© N U AW

9. DKOHOMMKA U PKOJIOTHS MpU npruMeHeHnn BOY.

10. Knaccuduxanus 6n03HepreTH4ecKuX yCTaHOBOK.

11. BuoTorumBo 11sl SHEPTETUKUA U OBITOBOTO TIOTPEOJICHHUS.

12. TexHonorust 06pabOTKH OMOTOIIIHBA.

13. VYcraHoBKM [Tl MPOU3BOACTBA TEIUIA, MUPOJIN3a, THAPOTCHU3AIlUN, OMorasa.
14. 3agaua

15. CBs3bp MOIITHOCTH W CONMPOTUBIICHUS BETPSAKAa C TapaMeTpaMH HaOETarolIero MOTOKa.
Pacuer ontumansHoro pasmenienusa BOY Ha egunuiie miomaiy.

16. 2.Temnoconepkanue OTpabOTaBMIUX  Ta30B. [IprMeHEHWE TEIUIOBBIX HACOCOB IS
OTOIUICHHS ToMenIeHnid. OnpenesieHre YJKOHOMHUM TOIUIUBA OT UCOJIb30BaHust BOP.

17. 3.TexHoioru4eckue MPOILECCHl MPOU3BOJACTBA TEIUIA, NUPOJIN3A, THUIPOTCHU3AIINH,
Ouoraza. DKOHOMHKA U HKOJOTHS

Paznen 3: I'eorepmanbHas 3Heprus. Mcnonab30BaHuEe SHEPTUU OKEaHa
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VYK-1 CnocobeH ocymecTBIsATh HOUCK, KPUTHYECKUIN aHAINU3 U CUHTE3 MHPOPMALIUH, IPUMEHSTh

CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBIECHHBIX 3a1a4

1. 3agaua 13. Typ6buna E 112 umeer ycranoBneHHyio MmomHocTh 4,5 MBT. Ee nuamerp
cocraBisier 110 M. Ompenenuts BBICOTY, HA KOTOPOW JOJDKHA paboTarh TypOMHA B HOMHHAJIEHOM
peKuMe, eCIM U3BECTHO, YTO B JAHHOM MECTHOCTH Ha BBICOTE h, M, CKOPOCTh BeTpa COCTaBHIIA V, M/C.
1.9. IlocTpoiiTe 3aBUCUMOCTh CHUIMAaEMOW MOIIHOCTHU ¢ TypOHHBI 1).0T auamerpa Typounsl D = 2; 4;
8; 15; 30; 50; 100 m. IIpunsate ckopocTh BeTpa v = 12 m/c; xoadduimeHT ucnonb3oBanus & = 0,3;
wioTHocTh p = 1,2 xr/m 3 . 2). Ot ckopoctu Berpa v = 6; 8; 10; 12; 14 m/c. Ilpunsats nuamerp
BeTpokosieca D = 15 m; xoadpduuuent ucnonszoBanus & = 0,3; maorHocts p = 1,2 xr/m 3 . 3). Ot
BBICOTHI YCTAHOBKH BeTpokoisieca Typounsl h = 20; 30; 40; 60; 80; 100; 120 m. IIpunsars nuamerp
BeTpokosieca D = 15 m; xoaddumment ucnonp3osanus & = 0,3; mwiotHocts p = 1,2 kr/m 3 , ecnu
M3BECTHO, YTO B JAHHOM MECTHOCTH Ha BBICOTE h, M, CKOPOCTh BETpa COCTaBUIIA V, M/C

2. 3apaga 1. 1) Onpenenure HayaJbHYIO TEMIEPATYpPy U TEIUIOCOAEpKaHUE Ha 1 kM 2 1o
temmeparyp cbiie 40 0C BomoHOCHOTO Iacta TommuHOW 0,5 KM MpH TIyOMHE 3aleraHus 3 KM,
nopuctoctu 5%, mmotHoctu mopoasl 2700 kr/m3 , ymenbHOU Teroemkoctd 840 JIx/(kr-K),
temneparypHoM rpaauente 30 0C/kM. Pacuer BBIMONHUTE NMPH CpenHEl TeMmepaType MOBEPXHOCTH
10 0C. 2) KakoBa ocTosiHHasi BpEMEHH U3BJICUEHMsI TEIIa IPU 3aKadMBaHUM BoAbI M pacxone 100 m3
/(c-xM2 )? 3) KakoBa TerioBasi MOIIIHOCTh, U3BJIEKaeMas IepBOHa4YaNbHO U yepe3 10 netr? 69

3. 3amaua 2. 1) PaccumraiiTe mosie3noe Teriocoaepkanue Ha 1 KM2 CyXoi CKaJbHOM MOPOIbI
(rpanuT) 1m0 TyOuHbl 7 kM. [Ipumure: Temneparypubsiid rpagueHT paBHbBIM 40 0C/kM, MUHUMATBHYIO
JOMYCTUMYIO TeMIeparypy MpeBblmaronieii moepxuoctuyio Ha 140 K, pI' = 2700 kr/m3 , cI” =820
JIx/(xr+K). 3) Uemy paBHa MOCTOSIHHAsE BPEMEHU W3BJICUCHUS TEIIa TIPH MCITOJIb30BAaHUU B KAa4€CTBE
TertoHocuTenss Boabl, ecim V. = 1 M3 /(cexm2 )? 4) KakoBbl CKOPOCTHM H3BJICUCHUS TeIia —
nepBoHavyanabHas u yepe3 10 ner?

4. 3agaya 3.a) Onpenennure TEIUIOBYIO MOIIHOCTb, CO3JaBaEMYI0 PaJUOAaKTUBHBIM paclaioM
238U B 5 M3 rpanurta (238U cocraBuser 99% ypaHa B IpaHHUTE IpPU CPEAHEM KOHLEHTpaLUu
4¢10-3%; Teruto, co3naBaemoe unucthiM 238U, coctaBmser 3000 [x/(krerox)). 6) PagunoakTuBHOCTH
238U co3pmaer okoio 40% TemmoBOM MOIIHOCTH OT 00- miei co3maBaeMOW paguOaKTUBHBIMHU
UCTOYHUKAMHM B TpaHUTe. SIBISETCS JIM TEIio, CO3JaBaeMoe 3a CUeT PaAMOaKTHBHOIO pacraja,
CYIIECTBEHHBIM HCTOYHUKOM JJIS TIOJTy4EHHs Te0TepMalbHON SHEPTUU

5. 3amaga 4. Ky0 u3 ropsiaux TOPHBIX IMOPOJ CO CTOPOHOM h BepxHEH TpaHbIO HaXOAUTCS Ha
mryoune d ot moBepxHoctu 3emud. [ImoTHOCTH ckanbHOTO TpyHTa pI” M TermmoemkocTh cl. Tlopombr
HaJl KyOOM MMEIOT TeIJIONMPOBOIHOCTD A. ECiIM CKalbHBIN TPYHT SBISETCS U30TEPMHUECKON MACCOU C
temreparypoil T, mpeBbliiaoniel TeMnepaTypy NOBEpXHOCTH, a APYTHUE OTCYTCTBYIOT, TOKAXHUTE, YTO
MMOCTOSTHHASI BPEMEHHU OXJIKICHUS KyOa ompeensieTcs: BeipakeHneMm t=phcd/A.

6. 3amaya 5. OnpenenauTb CKOPOCTh PACIIPOCTPAHEHUS TPUIMBHOW BOJIHBI, €CJIM U3BECTHO, YTO
r1yOnHa Mopst coctaBisieT 100Mm.

7. 3anmava 6. [TocTpoiiTe 3aBUCUMOCTh CKOPOCTH PaclpOCTPaHECHUs MTPHJIMBHOM BOJIHBI C, M/C,
ot rmyounsl mops h = 100; 200; 300; 400; 500; 800; 1000 M.

8. 3amaua 7. YcTaHOBUTE, CIAEAYET JIM OKUATh PE30HAHCA B 3AJIMBE, €CIIU €r0 MPOTKEHHOCTh
coctasisier L =1,5 kM, anmna npunuBHO#M BosHBI A = 2000M, rimyousaa h = 200 m

9. 3amaua 8. [1o ycnoBusim 3amaun3. npu npotsokeHHocTH 3ainuBa L = 3000 kM, imyOuHe Mopst
h =20 wm.

10. 3agaua 9. OnpenenuTh CPEAHIO MOIIHOCTh, KOTOPYIO MOXKHO CHATH C IMOTOKA, €CJIU
CKOpPOCTb JBWKEHUS BO/BI cocTaBisieT 40 M/c.

11. 3agada 10. [TocTpouTh 3aBHCUMOCTH pe30HaAHCA OT ITyOnHBI 3ainuBa h = 10; 20; 30; 40; 60;
100; 200 m npu ero mmHe L = 200 km.cpemnelr ckopocThio8 M/c. OmnpenenuTedncio 1 MOIIHOCTh
BETPOYCTaHOBOK, KOTOPbIE€ MOTYT 00€CIeuuT

12. 3agauya 11.IlocTpouTh 3aBUCUMOCTBH pe30HaHca OT JUIMHBI 3anuBa L = 20; 50; 100; 200;
500 xm.mpu ero rirybune h = 200 M. M3BecTHO, uTO Ha BhIcOTE h = 2 M CKOpOCTH BeTpa v = 6,8 m/c.
1.6. B HmxxHecakconckoM Jlepe

13. 3amava 12. Onpenenutb MaKCUMaJIbHO BO3MOKHYIO MOITHOCTh, CHOIMAaeMYIO 3a OJIMH LIHKJI
I19C, ecnu momaas 6acceitna S coctasusier 2000 M 2 , mepemnas ypoBHEH Boabl R cocrassieT 6 M.
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14. 3apaga 13. Ilo ycnoBusm 3anaund. Jliis Me3eHckoro 3aiuBa.

[1K-2 CriocobeH mpoBOAUTH PACUEThl 10 THIIOBBIM METOJUKAM, TIPOCKTHPOBATh TEXHOJIOTHUECKOE
o0opylOBaHHE C UCIHOJIb30BAaHHUEM CTaHAAPTHBIX CPEICTB AaBTOMATHU3AllMM MPOEKTUPOBAaHUS B
COOTBETCTBUH C TEXHUYECKUM 33J[aHUEM

—

CrpoeHue 3eMiIu 1 U3MEHEHHUE TEMIIEPATYPhl B 36MHOM KOpE.
Knaccudukanus reorepmaibHbIX PAiOHOB.
Haubonee nepcriekTuBHBIEC Te0TEpMalIbHbBIE paiioHbl B Mupe U Poccun.

2
3
4. 3amac TEemIoBOM HEPTUH B 36MHOM KOPE U METOJIbI €€ UCITOIb30BAHUSI.
5 EcrecTBeHHBIN BOJIOHOCHBIN CIIOH.

6

Hcrnonp3oBaHue reoTepMalibHON DHEPTUU JJIs1 000TpeBa U MOTYyYCHHSI dICKTPUIECKOM
SHEPTrHH.

7.  TemioBEIe HACOCEHL.

8. DKOHOMUS HEPrOHOCUTENEN MPHU HUCIIOJIB30BAHUU I'€0TEPMAIbHON SHEPTUU B HAPOJHOM
XO3SIIICTBE U U3MEHEHHE DKOJIOTMH IIPUA 3TOM.

9. 3H€KTpOCTaHHI/II/I, HCIOJIB3YOUINUC HpHHHBHBIﬁ HO,Z['béM BOJbI U IPUJIMBHBIC TCUCHUS.
Paznen 4: Mcnionb30BaHME SHEPTUU MAJIbIX peK. AKKYMYJIUPOBAHHUE SHEPTUHU

VYK-1 CnocobeH oCymecTBIsATh HOUCK, KPUTHUECKUIN aHAINU3 ¥ CUHTE3 MH(POPMALIUH, IPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a1a4

1. 3agaua 1. Ilagatomumii Ha TypOuHy Ilensrona motok mmeer mapamerpsl H= 20 M, Qmin
=0,05 M3 /c. a) [IpeneOperast TpeHuEM, OMPEACTUTE: CKOPOCTh MOTOKA; MAKCUMAIbHYIO MOIIHOCTH
TypOUHBI; paauyc comul, eciau ux asa. 0) Ilpenmonaras manee, yTo k03()HUIMEHT OBICTPOXOAHOCTH
koseca paseH () 1,0 2/1 4/52/1 1 Z==gHP p o, roe P1 — MomHoCTh OHOM CTPYyH, ONpEAEIHTE:
YHCJIO JIONACTEN; AUaMETP KOJleca; YITIOBYIO0 CKOPOCTh BpallleHUs Kojieca. B) Eciau HaropHbIil BogoBOx
umeeT JumHy 100 M, TO KaK U3MEHHUTCS OTBET HA MII. a) U 0) MPU HAJIWYUU TPEHUS, €CIU: - BOAOBOJ
MOJMBUHWIXJIOPUIHBIN IuaMeTpoM 15 cM; - BOIOBOJ — OOBIYHBIN TUTACTUKOBBIN IIUIAHT TUAMETPOM 5
cm? B 00oux cinyuasix onpenenute yncio PeitHonbaca. 70

2. 3amaya 2. IIpoBepsre, yTO KOA(PPHUIHMEHT OBICTPOXOAHOCTH — Oe3pa3MepHbIid napamerp. B
4YeM IMPEeuMYIIEeCTBa MPEACTABICHUS XapaKTePUCTUK apaMeTpoB TypOuH B Oe3pazmepHOM Buje?

3. 3apmaua 3. IlokaxuTe, YTO IpPHU PIIEEBCKOM 3aKOHE PACIPENEIEHMS] CKOPOCTH BETpa
BBITIOJTHSIIOTCSI COOTHOIIIEHUS: a) Hanboliee BeposTHasE CKOpocTh paBHa 0,8 u 0) Haubosee BeposTHOE
[TponennepHas TypOuHa ¢ KOIPPUITMEHTOM OBICTPOXOAHOCTH Z=4 uMeeT MOITHOCTh Ha Bairy 400 kBT
npu pabouem Harmope Boasl 6 M. Ee KIIJI npu stom — oxono 70%. Paccunraiite: cCKOpOCTh MOTOKA;
YIJIOBYIO CKOPOCTH BpAallleHUs] TypOHHBI; IEepeJaTOYHOe YMCIIO PEAyKTOpa, ecid TypOMHa BpaliaeT
YETBHIPEXTOIIOCHBIN F€HEPATOP MEPEMEHHOTr0 ToKa yacTtoTo 50 ['li.3HaueHue BeTpa 10CTUTaeTCs MpU
CKOpPOCTH BeTpa, paBHOU 1,6 u

4. 3amgaua 4. OmpenenuTb AMAMETP Kojeca aKTHBHOM THAPOTYpOMHBI C OIHUM COILJIOM
MouHocTeio 160 kBT npu 3HaueHusx pabouero Hamopa paBHBIX 81 U 5 M U COOTBETCTBYIOILIHE UM
OINITHMAaJIbHBIE YIJIOBBIE CKOPOCTH, IIPU KOTOPBIX JOCTUTAIOTCS MaKcuMalibHble 3HaueHun KIT/I

[1K-2 CriocobeH mpoBOAUTH PACUEThl 10 THIIOBBIM METOJUKAM, TIPOCKTHPOBATh TEXHOJIOTHUECKOE
00Opyl0BaHHE C MHCIIOJIb30BAHUEM CTAHJAPTHBIX CPEACTB AaBTOMATH3allUU IPOEKTUPOBAHHUSA B
COOTBETCTBUM C TEXHUUYECKUM 3a/1aHUEM

1. WneanbHass ¥ peanbHash MOIIHOCTh THAPOTYPOUWH. AKTHUBHBIE M PEAKTUBHBIC TYpOUHBI.
Oo6parumocts TUApoTypOUH. Pacyer monepeuHo-cTpyitHOM TypOHUHBI.

2. PacueT HaKJIIOHHO — CTPYHHOI TypOHHBI. DKOHOMHKA U SKOJIOTHS OT UCIIOIb30BAHUS MUKPO
I'9C.

3. Tunpocrarmueckue akkymynatopbl. [uapoakkymynupytromue anekrpoctaniuuu (IF'ADC).
I'mppasnuueckuii Tapas. PesepByapsl co c:kaTbIM BO34yXoM. MaxoBuku. Pacuer BOAsHOro TEIIOBOrO
aKKyMYJISITOpA.

4. DbHOAKKYyMYJISTOpbl. XUMHUYECKHE AKKyMYJATOPBI. TOIJIMBHBIE 3JIEMEHTHI. XpPaHEHUE
HHEPreTUYECKH LICHHBIX BElleCTB. AKKyMYJISTOPHbIE AleKTpobarapen. Pacdyer rpaBuilHOro TemioBoro
aKKyMyJIsTOpA.

5. HccnenoBanue MEXaHMUECKHUX XapaKTEPUCTHK TyOOUHBI hruznyeckoit Monenu MUkpo-I'2C
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6. HccnenoBaHue TEIUIOAKKYMYJISITOPOB, OCHOBAaHHBIX Ha MpHHLUIE (pa3oBOoro mepexona
BEILECTBA

8.4. Bonpochl MpOMeKYTOYHOM aTTecTaluu
Bocbmoii cemectp (Ix3amen, IIK-2, YK-1)
1. CtpykTypa MEUPOBOTO SHEPTOMOTPEOICHHUS.

2. Jlunammka pocta sHepromoTpebneHus B mupe u B Poccum. Daxtopbl, 00ycCliaBiIMBaIOIINe
aKTyaJIbHOCTb YHEPTOCOEpEKECHHUSI.

3. Yto noHMMaeTcs MOJ YCIOBHBIM TOIIMBOM?

4. CTOMMOCTb OCHOBHBIX BHJIOB SHEPTETHUECKUX pecypcoB B Poccuu u 3a pyoexom.

5. JluHaMMKa pocTa LIeH Ha 3HEPTOHOCUTENH, TEIUIOBYIO U AIEKTPUUYECKYIO SHEPTHUIO.

6. BuusHue n00BYM, MOATOTOBKH, TPAHCIOPTUPOBKH M CXKUTAHHMS OPraHUYECKOro TOIUIMBA Ha
COCTOSIHHE OKPYXKAIOIIEeH CpeJIbl.

7. HeoOxomumocTh NpPUMEHEHHS BO300HOBISEMBIX HCTOYHUKOB HHEPrUM Kak Ui 3KOHOMHUU
OpPraHUYECKOTO TOIIJINBA, TaK U JUISl 3aIIUTHI OKPYKAIOIIEH CPe/Ibl.

8. Duepretuueckasi cBeTUMOCTh COJTHIIA U CTIEKTpPaIbHbIE XapaKTEPUCTUKU COTHEUHOTO U3ITyUEHUSI.
9. [Ipsimoe u paccessHHOE oOmydeHue CoHIa.

10. Bnusinue reorpaduyeckux KOOpIWHAT, OPUEHTHUPOBKU NMPUEMHHUKA OOTYy4YEeHHs] B MPOCTPAHCTRBE,
BPEMEHH CYTOK U BPEMEHH TOfia.

11. HarpeBanue BO/ibl COTHEUHBIM H3TyYCHUEM.

12. ConHeuyHBI KOJUIEKTOP U CIIOCOOBI MOBBIIIEHUS €T0 3()(HEKTUBHOCTH.

13. ObGorpeB moMeIIeHU U TopsiYee BOJIOCHAOKEHNE TeIMO0YCTAaHOBKAMHU.

14. TTpOMBIIIIEHHOE U CEIbCKOX035IMCTBEHHOE UCIIOJIb30BAHUE COTHEUHOTO U3ITyUECHHUS.

15. TermmoBbIe 3NeKTpOCTaHIIUU, paboTatomue oT 3Hepruu CoHia.

16. Tenmuis.

17. CosiHeYHbIE OIPECHUTENH COIEHON BOJIBI.

18. ConHeuHslii Ipya.

19. ConHeuyHas X0JIOAWIbHAS YCTAHOBKA.

20. ConHeuHbIE KyXHHU.

21. DKOHOMMKA M 3KOJIOTHSI IPU UCIIOJIB30BAHUH COJIHIIA KAK UICTOYHHMKA TEIIJIOBOM SHEPIHUHU.
22. ®u3nvecKue OCHOBBI MPEOOPA30BAHUS SHEPTUU COTHEYHOTO U3TYUYEHUS B DJICKTPHUECKYIO.
23. XapakTepHbIe pa3Mepbl (OTOIIEMEHTOB.

24. Jlpyrue  MeTompl  TOJNYYEHHUS  JJIEKTPUYECKOM HSHepruu: BHEWHHHA  (oTOd(DGEKT,
TEPMODJIEKTPOHHAS SMUCCHS, TEPMOIIEKTPHUECTBO.

25. DKOHOMHMKA U 3KOJIOTHSI IIPH MPEe0Opa30BaHUH COTHEUHOTO M3JIyUYEHHS B AIEKTPHUCCKYIO.
26. O0mre XxapakKTepUCTUKHA BETPSHBIX YHEPTreTHIECKUX ycTaHOBOK (BDY).

27. B3auMmopelcTBHE JIONIACTH BETPSIKA C IOTOKOM BO3yXa.

28. BOY ¢ ropu3oHTaIBHON U BEPTUKAIBHON OCHIO.

29. CBs13b MOIIHOCTH U CONIPOTHUBIICHUS BETPSAKA C IMapamMeTpaMu Haberaromero noToka.
30. OnTUMaIbHBIN peKUM PabOTHI KoJeca.

31. Craructuueckue XapakTepUCTUKU BETPA.

32. BOY ans npou3BoACTBa 3JEKTPOIHEPTUN U MEXAaHHUUECKON PaOOTHI.

33. OntumansHoe pazmenieHue BOY.

34. DKOHOMMKA U SKOJIOTHS MpU npruMeHeHnn BOY.

35. Knaccudukanust Ono3HepreTH4ecKuX yCTaHOBOK.

36. BUOTOIITMBO JJ1s1 SHEPTETUKHU U OBITOBOTO IMOTPEOICHUSI.

37. Texnonorust 00pabOTKH OMOTOILIHBA.

38. YcTaHOBKM 1)1 MPOU3BOACTBA TEIUIA, MUPOJIN3a, THAPOTCHU3AIIUN, OMoTrasa.

39. DxoHOMUYECKUH IPPEKT OT MCMOIB30BAHUS OMOIHETETUYCCKUX YCTAHOBOK M BIHUSHHUE UX HA
HKOJIOTHIO.
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40. CtpoeHue 3eMJIM U U3MEHEHUE TEMIIEPATYPbl B 36MHOM KOpE.

41. Knaccuduxkaiys reorepMaibHbIX PAiOHOB.

42. Haumbonee nepcrneKTUBHBIC TeOTEpMaNIbHbIE paiioHbl B Mupe U Poccum.

43. 3amac TemIoBOM SHEPTUH B 36MHOM KOPE U METOJIbI €€ UCITOIb30BAHUSI.

44. EcTtecTBEHHbIN BOJIOHOCHBIH CIIOH.

45. Ucnonp30BaHne T€OTEPMAIIBHON SHEPTHUH 11 000TPEBA U MOTYUCHUS IICKTPUUECKON IHEPTHUH.
46. TeryioBbIE HACOCHI.

47. DOKOHOMHSI SHEPrOHOCUTENICH TMPHU MCIOIB30BAHUU TE€OTEPMAJIBLHOM JHEPIMU B HAPOIHOM
X034UCTBE U U3MEHEHHE SKOJIOTHH IPU STOM.

48. DNeKTpOCTaHIIMHU, UCTIONB3YIONIUE TPUIUBHBIN MOABEM BOJBI U MPUIMBHBIC TEUEHUS.
49. AKTUBHBIC U PEAaKTHBHbIE TYPOUHBI.

50. O6paruMocTh TypOHH U HACOCOB.

51. YerpoiicTBO Masioi THAPOIEKTPOCTAHIIMYA U €€ OCHOBHBIE 3JIEMEHTHI.

52. T'eneparops! giist mukpo ['DC.

53. PerynmupoBaHH€ 4acTOTHI BpPAIIEHUS! M MOITHOCTU THIIPOTYPOHH.

54. 'uapaBiryecKuil TapaH.

55. BinusiHME MaIIbIX TUAPONIEKTPOCTAHIUI HA S3KOHOMUKY U SKOJIOTHIO.

56. Cneuuduueckre MpoOIeMbl aKKyMYJIUPOBAaHUS M IEpeladyd SHEPruH IpH HCIOJIb30BaHUU
Pa3IMYHbBIX BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH.

57. BuoakkymymisiTOpbI.

58. XuMHuecKkre akKyMyJIsTOPBI.

59. TonnvBHBIE AIIEMEHTBHI.

60. XpaHeHue >HEPreTUUECKU LIEHHBIX BEIIECTB.
61. AKKyMyJISITOpHBIE JIEKTpoOaTapeH.

62. TeruioBble aKKYMYJISITOPBI.

63. ['uapocrarnyeckue akKyMmyJasiTOPbI.

64. PezepByapbl CO CIKaThIM BO3AYXOM.

65. MaxoBuKH.

66. [lepemaua »HEpruM MOTOKAMH OHMOMACCHI, TEIUIA, XHMHYECKH AaKTHBHBIX BEIECTB,
ANIEKTPOIHEPTUH.

67. WNneanbHas u peaibHas MOUTHOCTh TUAPOTYPOUHBIL.
68. Uto Ha3biBaeTcs azumyToM CosHia?

69. Uto Ha3bIBaeTcsl yacoBbIM yriioMm ComHua?

70. Uto Ha3riBaeTcsd ckiioHeHrueM ComnHia?

71. Uro Ha3bIBa€TCS 36HUTHBIM YIJIOM?

72. Yto Ha3bIBACTCS MMUPOTOM?

8.5. MerTonnueckne MaTepualibl, ONpeAe/silOlINe NPOHeIypPbl OLEHUBAHUS 3HAHMI,
YMEHHUIl, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHUS
KOMIeTeHI Ui
KoHTposb 3HAaHUH CTYIEHTOB MO AMCUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH ¢opme,
IpeayCcMaTpUBaeT TEKYUIHMH M MPOMEKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJIS; - YCTHast opMa KOHTPOJS — ONPOC U OOIICHHE C ayIuTOPUEH O MOCTABICHHOM 3a/1aue B
YCTHOU (opMe; - pellieHre ONmpeAeNieHHBIX 3aJlaHui (3a/1a4) MO TeMe MPAKTHYECKOT0 Marepuana B
KOHIIE MPAKTUYECKOTO 3aHATHUS, B IENAX APPEKTUBHOCTH YCBOSIEMOCTH MaTepHaljia Ha MpakTHKE. -
MOOIIPEHNE UHIUBUAYAIBHBIX 3aJJaHHH, B KOTOPBIX CTYACHT MpopadoTai caMOCTOSTEIHHO OOJbIIOe
KOJINYECTBO JIONOJIHUTEIBHBIX HCTOYHUKOB JIMTEpATyphl. TEKylIMi KOHTPOJIb IPEAYyCMaTpUBaET
YCTHYIO OpMY OTpOCa CTYIEHTOB M MUCbMEHHBIHN 3KCIPECC-OMPOC MO0 OKOHYAHHUIO U3YUSHUS KaXI0H
TEMBI.
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9. Ilepedyenb y4ueOHOM JUTEPATYPBHI
1. I'ybapes, B. . HetpaaunronHusie 1 BO30OHOBIIIEMbIE UCTOYHUKH SHEPTHH : Y4eOHOE mocooue
JUTsl CTYZIEHTOB HamnpaiieHust « TerutosnepreTrka u terorexuukay / I 5. I'ybapes, A. T.
Ap3zamasies ; @I'BOY BIIO Jluneuxuii I'TY. - JIuneuk : U3n-so Jluneukoro I'TY, 2014. - 77 c. -
URL: https://lib.rucont.ru/efd/302212/info

2. DHepreTuka TexHojmornueckux mnporeccoB AIIK : [ DnekTponHsIi pecypc] : yueOHOE mocooue
/ M. M. beszybuena [u np.] ; @I'bOY BIIO Canxkr-IletepOyprckmii [AY. - Cankr-IletepOypr : [0.
n.], 2011. - on-line : puc., Tadin. - CucreM. TpeboBanus: Hanuane moaxkIroueHusI K JIOKAJILHOW CEeTH
axkanemuu 1 k MaTepHET ; Adobe Acrobat Reader. - URL: https://lib.rucont.ru/efd/258991/info

3. HetpaaunmoHHble 1 BO30OHOBIsIEMble HCTOUHUKH SHEPTUH : ydeOHOE M0COOHEe K BBIITOTHEHUIO
pacueTHo-rpaduyeckoil paboThl AJIs CTYIEHTOB, 00yUYaIOUINXCS M0 HaNpaBiIeHUIO « TemIo3HepreTuka
u Teriorexaukay / coct.: T. B. pipkuna, T. A. [llupo6oxkosa, H. I1. KoyeTkoB. - 2-¢ u3n., nmepepad.
u go. - Mxesck : PUO Mxeckas 'CXA, 2017. - 24 c. - URL:
http://portal.izhgsha.ru/index.php?q=docs&download=1&id=20903

4. ITnmunienko, H. B.

DHeprocbepexeHre U MOBbIIIEHNE YHepreTudeckon 3(pHeKTUBHOCTH MHKEHEPHBIX CUCTEM U CeTel :
[ DnexTpoHHBIN pecypc] : yaeOHOoe mocodue sl CTYICHTOB, 00yUYarOIIMXCs TI0 HAIPABIECHUIO
Maructepckor moaroroBku 223200 "Texauveckas pusuka" / H. B. [Tununenko, M. A. CuBakos ;
Cankr-IleTepOyprckuii HAMOHATBHBIN HCCIIEIOBATEIbCKUN YH-T HH()OPMAITMOHHBIX TEXHOJIOTHH,
MexaHuku 1 onTuku. - Cankt-IlerepOypr : [0. u.], 2013. - on-line : puc., Tabmn. - Cuctem.
TpeboBaHus: Hamnuue moakimodeHus K JOKaabHOM ceTr akagaemuu U Kk MatepHet ; Adobe Acrobat
Reader. - URL: http://ebs.rgazu.ru/?q=node/3458

10. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTn UHTepHeT
1. http://elib.izhgsha.ru/ - 35C ®I'BOY BO Mxerckas [CXA
2. http://elibrary.ru - Hayunas snexrponnas oubnunoreka E-library
3. https://yandex.ru - [louckoBasi cuctema SHmexc
4. http://portal-energo.ru/ - ITopran "DHeprorapPpekTuBHOCTH U 3HEprocoepexeHne"

11. MeTtoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOIYJIA)

[lepen m3yueHueM NUCHUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS € pabouell mporpammoi
JTUCHMILTUHBL, U3YYUTh EPEUeHb PEKOMEHIyeMOH JTUTepaTypbl, IPUBEICHHON B paboueil mporpamme
TUCHMIUTUHBL. J{1s1 3¢ (deKTHBHOTO OCBOCHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCelaTh BCE BUIBI
3aHATUNA B COOTBETCTBUHU C PACIHMCAHHWEM M BBIMOIHITH BCE JIOMAIHUE 3a/laHUsl B YCTaHOBJICHHbBIE
[perojaBaTesieM Cpoku. B ciydae mporycka 3aHsATH MO yBaXXUTEIbHBIM MPUYMHAM, HEOOXOIUMO
MOJTyYUTh y MIPEnoiaBaTelis HHANBUYalbHOE 3aJjaHKe 10 MporyieHHol Teme. [lonyuenHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYICHTY PEKOMEHIYETCs] MPUMEHSTH JJIs pelIeHHUs
3aj1ad, He o0O0s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BraneHue KoMIeTEHIUSIMHU
JTUCLUIUTMHBI B TIOJTHOM Mepe OyleT moATBepKaaTbes BamyM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE IPOOJIEMBI, peliaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTtuMaibHble pemieHus. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4eOHOMH
TUCHMIUIMHE  SABISIOTCA: 3aHATUS  JIGKIMOHHOTO THMA, 3aHSATHUS CEMHUHApCKOro TUMA U
caMocCTosITelIbHas paboTa CTyJAEHTOB.

®op™mbl paboTHI Mertoauueckue yKa3aHus A1 00ydaronnxcs

JlexumonHble 3aHATHS (PaboTa Ha JEeKIMM ABIISCTCS OY€Hb Ba)KHBIM BHJIOM JNESTEIHLHOCTH IS
W3YyYCHUS AUCIUIUIHHBI, T.K. Ha JICKIIUW TPOUCXOAUT HE TOJIBKO COOOIICHUE
HOBBIX 3HAHUM, HO M CHCTEMAaTH3aIisa U 0000IeHe HAaKOIJIEHHBIX 3HAHWMH,
dbopMHUpOBaHUE HA UX OCHOBE MJICHHBIX B3IVISJIOB, YOSKICHHH,
MHPOBO33PEHHUS, Pa3BUTHE TIO3HABATEIBHBIX M TPO(HECCHOHATBHBIX
HHTEPECOB.
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Kparkue 3anucu nexuuii (KOHCIIEKTUPOBAHKE) IOMOTAET YCBOUTH Marepuall.
Hanmcanue KoHCTIEKTa JIGKLIUH: KPATKO, CXEMaTUYHO, MTOCIIEI0BATEIbHO
(UKCHPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IIECHNUS;
1IOMeuaTh Ba)KHbIE MBICIIH, BBIJICJIAThH KITIOYEBBIE CIIOBA, TePMUHBL. KOHCTIEKT
JydIle MOIpa3IeNaTh Ha MMyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIIMNIMaNBHBIE MECTa, ONpeAeNeHHs, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIIO 3aIIOMHUTEY U T.II.
[IpocnymuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOICTB (AUKTO(OH, HOyTOYK, HETOYK H T.IL.).

Paboras HaJ KOHCTIEKTOM JIEKIIMIA, BCETa CIeAyeT UCII0Ib30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTOTHUTEIHLHO PEKOMEH/I0BAT
JIEKTOP, B TOM YHCJI€ HOPMATHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HarpaiaeHHOCTHU. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIONBITATHCS HAUTH OTBET B PEKOMEHIyeMOoU tuteparype. Eciau
CaMOCTOSITENIbHO HE yIaeTcsl pa300paTbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPENOAaBaTENO0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIIA.

JIeKIIMOHHBII MaTepHa sBiseTcs: 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAaYaTh
OCBOEHHE COOTBETCTBYIOIIETO Pa3Jiesa WIN TEMBI.

JlaGoparopHsie
3aHATHUSA

[Ipn moAroToBKe K 3aHATUAM U BBIIIOJHEHUH 33JaHUN CTYIEHTaM CIIEIYeT
UCIIOJIb30BaTh JUTEPATyPy U3 PEKOMEHJOBAHHOI'O CIIMCKA, A TAKXKE
PYKOBOJCTBOBATBCS YKa3aHUSAMU U PEKOMEHAALNUSIMHU MIPENOAABATENS.

[lepen kaxabpIM 3aHATHEM CTYIEHT U3Y4YaeT IUIAH 3aHSITHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIMCKOM JIMTEPATYPhI U IOMAITHUM 33J]aHHEM 110 BHIHECEHHOMY
Ha 3aHATHE MaTepHuay.

CryneHTy peKOMEHIYyEeTCs CIeYIoNas CXeMa MOATOTOBKH K 3aHITHIO U
BBIITOJHEHHIO JOMAIITHNUX 3aJaHMI:

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- IPOAHAIU3UPOBATh JIUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3y4aeMOMY
pazneny (MOIyI0);

- U3yYUTh PEIICHUS TUTIOBBIX 3a/1a4 (ITPH HATMYUHN);

- peLuTh 3a/IaHHbIE JOMAITHUE 33]IaHNUS;

- TIpH 3aTPyAHEHUAX CHOPMYIUPOBATH BOMPOCHI K TIPETIOaBATEIO.

B KoHIIe Ka)X10T0 3aHATUS TUIIA CTYAEHTHI MOTYYAIOT «JIOMAITHEE 3aJaHuE
JUISL 3aKpEIUICHHS TPOMIECHHOTO MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIONHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
WHJUBUTyaJIbHbIE KOHCYJIBTALIUU.

CamocTogreapHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB SBJISIETCS COCTaBHOW YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKpeIyICHHE U yIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUH.

CamocTosiTenpHas paboTa CTYICHTOB BKJIIOYAET B ceOsi OCBOCHHE
TEOPETUYECKOr0 MaTepraia Ha OCHOBE JICKIIUI, PEKOMEHTyEMOMH
JUTEpaTypbl; HOATOTOBKY K 3aHATUSIM CEMUHAPCKOTO TUIIA B
VHAMBHUIYyaJIbHOM U IPyHIoOBOM pexkrme. COBETHI 110 CaMOCTOSITETLHOM
paboTe ¢ TOYKU 3pEHUS UCTIOIb30BAaHUS JIUTEPATyPhl, BPEMEHH, [ITyOUHBI
npopabOTKH TEMBI U JIp., @ TAK)KE€ KOHTPOIIb 32 ACSITEIbHOCTBIO CTYCHTa
OCYUIECTBIISIETCS. BO BpeMsl 3aHATHIA.
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Ienbro npenonasarens sABISETCS CTUMYJIMPOBAHUE CAMOCTOSTENIBHOTO,
yIITyOnEHHOTO U3y4eHHUs MaTepualia Kypca, XOpoIo CTpyKTYpPUPOBAaHHOE,
IIOCJIEI0BATEIbHOE U3JI0KEHUE TEOPUU Ha 3aHATHUX JIEKIIMOHHOIO TUIIA,
0TpabOTKa HABBIKOB PELICHHUS 3aa4 U CHCTEMHOT0 aHaJIM3a CUTyalluid Ha
3aHATUAX CEMUHAPCKOIO TUIIA, KOHTPOJIb 3HAHUN CTYICHTOB.

Ecii caMoCTOsITENbHO HE yIaIoch pa3o0parkes B MaTepuae,
chopMynupyiiTe BOmpoCckl 1 00paTuTeCh Ha TEKYIIEH KOHCYJIBTAIIUH WK Ha
OnmypKaifIeit ISKIMK 3a MTOMOIIIBIO K TIPETIo1aBaTelNto.

[ToMmuMO caMOCTOATENBHOTO U3yUYEHHSI MATEPUAJIOB 110 TEMaM K
CaMOCTOSITENIbHOI paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATHSIM, 110 PE3yJabTaTaM KOTOPOM MPEACTABISETCS OTYET
MIPETIO/IaBaTelIi0 U MPOXOTUT cobeceioBaHHeE.

[Ipu camocCTOATENBHON NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO
oOyJaromuiics:

- OPraHU3yeT CBOIO JIEATEIBHOCTh B COOTBETCTBUU C METOINYECKUM
PYKOBOJICTBOM IO BBITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT nH(OPMAIlMOHHbBIE MaTEPHUAIBI;

- MOJTOTABIMBACT U OPOPMIISICT MaTePHAIIbI MPAKTUYECKUX paboT B
COOTBETCTBUH C TPEOOBAHHUSIMH.

B pesynbrare BHIIOIHEHUS BUIOB CAMOCTOSTEILHON pabOThl MPOUCXOIHUT
¢dopMHpoOBaHUEe KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JUCUUTITUHBI (MOYJIS).

IIpaxkTrueckue
3aHATUSA

@DopMbI OpraHU3alUU MPAKTHUECKUX 3aHATUH ONPEACIISIOTCS B
COOTBETCTBHUH CO CHEIUPUUECCKUMHU 0COOCHHOCTSIMU YU4EOHOM TUCIUTUIUHBI
U nesiMu 00ydeHus. MiMu MoryT ObITh: BBITIOJIHEHUE YIPAXKHEHUH, peleHne
THUIOBBIX 337124, PELICHUE CUTYaIlMOHHBIX 3a/1a4, 3aHATHS IO
MOZETTUPOBAHUIO PEATILHBIX YCIOBUH, 1€TIOBBIE UTPHI, UTPOBOE
POEKTHUPOBAHUE, UMUTALIMOHHBIC 3aHATHS, BHIC3/IHBIC 3aHATHS B
opranu3anuu (IpeAnpHusIThs), 3aHATUA-KOHKYPCHI U T.A. [Ipu ycTHOM
BBICTYIIJICHUU 110 KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHail BHICTYIUICHHUS] CBOOOTHO.
Heo0xonrMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAuTOPUH, a He K MPEIoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxkOHUaHMM CEMUHAPCKOTO 3aHATUS 00yUaIOLIEeMyCsl CleyeT IOBTOPUTh
BBIBO/IbI, IOJTY4YEHHBIE HA CEMUHApE, IPOCIIEIUB JIOTUKY UX TOCTPOCHUH,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyaroumemycs B
TeueHHe CEMUHapa cielyeT J1enaTh IOMETKU. bosee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTIpOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs ciieayeT 00paTuTbes K MPernojaBaTesIto 1is
HOJTY4EHUsI HEOOXOJUMOM KOHCY/IbTAllMH U Pa3bsICHEHUSI BO3HUKILEH
CUTYallUN.

[Tpy nOArOTOBKE K 3aHATHAM CTYACHTAM CJIEAYET UCIIONb30BaTh JIUTEPATYPY
U3 PEKOMEH/I0BAaHHOTO CIIMCKA, @ TAK)KE PYKOBO/ICTBOBATHCS YKa3aHUSIMU U
PEKOMEHJallUAMU IpenoAaBaTels.

[Tepen xaxabIM 3aHATHEM CTYACHT U3Yy4aeT IUIAH 3aHATHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATYPhl U JJOMAIIHUM 33JaHUEM 10 BBIHECEHHOMY
Ha 3aHITHE MaTepuaiy.

CTyneHTy peKOMEHIYETCS CISAYIONIas CXeMa IMOATOTOBKH K 3aHITHIO U
BBIIOJIHEHHIO TOMAITHUX 3aJaHMIi:

- mpopaboTaTh KOHCIIEKT JICKITHH;
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- MPOAHATTU3UPOBATH JINTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayIwo);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUH );

- peIInTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyTHEHUSIX CHOPMYITUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KA0T0 3aHATHS CTYACHTHI MOJTYYAlOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTepurana. JloManiaue 3aanus HeoOX0MMO
BBITTOJTHATH K K&KAOMY 3aHATHIO. CII0)KHBIE BOIIPOCH MO’KHO BBIHECTH Ha
00CyXIeHHE Ha 3aHITHUH WU Ha UHIWBUAYaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOKHOCTEIH M3ydeHus1 TUCHUILTUHBI Junavu ¢ OB3 u uaBaauaamu
OOyyaromuMcsi ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSl MPEAOCTABISIOTCS CHEHAIbHBIC
y4eOHUKH, y4eOHble MOCcoOUs M TUAAKTHUECKHE MaTepualbl, ClielualbHble TEXHUUECKHE CPe/ICTBa
0o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAaHUS, YCIYTH acCUCTeHTa (TIOMOILHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, a TaKke YCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHUILTUHBI (MOAYNA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4alOIIMMUCS, a TaK K€ B OTACIBHBIX TPYIINax.
OcBoeHHe IUCHUILTUHBI (MOAYNA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEM MCUXO(PU3NYECKOTO PpPa3BUTHS, WHINBUAYAIbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B nensix 1oCTymHOCTH MOMy4YeHHs BhICIIEro 00pa30BaHusI 110 00pa30BaTeNbHON MPOrpaMMe JIMIaMH ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI ITPH OCBOCHUH TUCIMILIMHBI (MOIYJIs1) 00ecIieunBaeTCs:
1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI 11O 3pEHHIO:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLIUI CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momMoraeT 3aHsATh pabouee MecTo, MepelBUraThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 1O/ AUKTOBKY),

- TNHCHMEHHBIC 3aJaHUsl, a TAKXKE HMHCTPYKIHMH O TOPSJKE WX BBHIIOTHEHHUS OQOPMIISIFOTCS
YBEIMUYEHHBIM IPU(TOM,

- cIienuagbHble Y4eOHUKH, YdeOHbIe TOCOOUs M AUAKTHUYECKHE MaTepuanbl (MMEIOIIne KPYHMHBIH
mpUQT WK ayauodaitssr),

- IHAUBUAYaJbHOE paBHOMEpHOE ocBenieHue He meHee 300 ok,

- Npu HEOOXOAUMOCTU CTYACHTY JJIsi BBINOJIHEHUS 3a/aHus TPEIOCTABISIETCS YBEIUYMBAIOIIEe
YCTPOMCTBO;

2) Ui UL ¢ OTPAaHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS IO CIYXY:

- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMIA CTYIEHTY HEOOXOAUMYIO TEXHHUYECKYIO IOMOIIb C YUYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MEpeIBUTaThCs, MPOYNUTATh U
oopMuTh 3a1aHNE, B TOM YHCIIE, 3aIIUCHIBAS IO/ AUKTOBKY),

- olecreunBaeTcs HaJW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyyaroiemycs MIPEIOCTaBIISIETCS 3BYKOYCHUJIUBAIOLIAst anmaparypa
MHANBUAYATbHOTO MOJIb30BAHMS,

- obecrieuynBaeTcs Ha/IIeKAIIMMU 3BYKOBBIMH CPEJCTBAMHU BOCTIPOU3BEACHUS HH(POPMAITUH;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMU HapyLICHUSIMU IBUTaTeNbHBIX (QyHKIUN
BEPXHUX KOHEUHOCTEH U OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MUCHMEHHBIC 3aJaHUs BBITIONHSIIOTCS HA KOMITBIOTEPE CO CIEeNHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrie4eHneM W HaJMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 KeJIAaHUIO 00yYaroIIerocs 3a1aHusi MOTYT BBITIOIHATHCS B YCTHOH (opme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
WNHpopManmoHHbIE TEXHOJIOIMU Peaau3alii AUCUUIUINHBI BKIIOUAIOT
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12.1 IIporpammHoe o0ecneyeHue

1. Onepanmonnas cucrema: Microsoft Windows 10 Professional. [Toamucka Ha 3 roma. JloroBop Ne
9-bJ1/19 ot 07.02.2019. Ilocnennsiss qocTtynHas Bepcus mporpammel. Astra Linux Common Edition.
Jorosop Nel73-I'K/19 ot 12.11.2019 .

2. bazossrit maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. Jloroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Beccpounas nunensus. JoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas nunensus. oroBop Nel06-I'K ot 21.11.2011. P7-Odmuc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHabHbIe 0a3bl [JaHHBIX W HH(OPMaINMOHHBbIE
CIIPaBOYHbIE CHCTEMbI
1. MudopmannoHHO-CIIpaBoYHas cucTeMa (CHpaBOYHO-TIpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamenne Ne HKII2016/JICB 003 ot 11.01.2016 mns ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCs peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIOb3yeMble B y4eOHOM
nporecce.
2. Ilpodeccuonanpupie 6a3bl gaHHBIX Ha Twiatrpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP Arponpombmienusiii kommieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepusi momnoko3aBoma, 1C: byxranrepuss nrunedadbpuxu, 1C: Bbyxranarepus snmeBatopa u

koMOuKopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-oduc). JIuneHsnoHHslid 1oroBop Ne
H8775 or 17.11.2020 1.

13. MarepuajbHO-TeXHH4YECKOe o0ecneyeHne JUCHUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00ecreueHne JUCUUTUTHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arTecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAIM3UPOBAHHON MeEOENbl0 U TEXHMYECKHMMM CpelcTBaMu 00ydyeHwus,
CITYXaIMMU JIJIS TIPEACTABICHUS yueOHOM nHpOpMauu OOJbIION ayTuTOPUN

2. YyeOHas ayquTopus Ul MPOBEACHUS 3aHATUHN JEKIIMOHHOIO ¥ CEMHUHAPCKOTO THIIA, IPYIIOBBIX U
WHIMBUIYalbHbIX  KOHCYNbTAllMi, TEKYLIEro KOHTPOJIs W  IPOMEKYTOYHOM  aTTecTaluH
(mpakTUUYECKUX 3aHATHUI). AyIUTOPHsI, YKOMIIJIEKTOBaHHAs CIIELIUATM3UPOBAHHON MeOENbIO

3. YueOHast ayauTopusi AJisl IPOBEACHUS 3aHATHH JIGKIIMOHHOTO ¥ CEMUHAPCKOTO TUIA, TPYIIOBBIX U
UHAVBUAYAIbHBIX  KOHCYJBTALMH, TEKyLIEro KOHTPOJAS M IPOMEXYTOYHOM  arTecTaluu
(;mabopaTOpHBIX — 3aHATHH). AyIUTOpHUS, YKOMIUIEKTOBAHHAs CHELMAIM3HMPOBAHHOW MeOEeNbIo,
JlaGoparopHbie CTEHbI

4. IlomemieHne Al caMOCTOSTENbHON paboThl.IloMerienne ocHaIEHO KOMIBIOTEPHON TEXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omenenus a1 XpaHeHUs U TPO(PHIIAKTHIECKOTO 00CITy)KHBaHUST y4eOHOTO 000pY/I0OBaHUSI.
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