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

Pa3paborumku:
[TanTeneesa JI. A., KaHIUIAT TEXHUYECKUX HAYK, JOICHT

[Iporpamma paccmoTpena Ha 3aceqanuu kagenpsl, mpotokos Ne 01 ot 30.08.2024 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;

- METOJIbl U KPUTEPHUH OLEHKU A(PPEKTUBHOCTH HCIIOIb30BAHUS SHEPTUH C YIETOM S3KOHOMUYECKUX U
HKOJIOTMYECKUX TPeOOBaHUI B KOHKPETHBIX YCIOBUSX.

2. Mecto nucunmiimabl B ctpykrype OOII BO

JuctmmuimHa «HeTpamuinuoHHble W BO300HOBJISIEMBIE WUCTOYHHKH DHEPTUM» OTHOCUTCS K
4acTH yuyeOHOro 1iaHa, GOpMHPYyeMO y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

JucuumnHa uzyyaercs Ha 4 Kypce, B 8 ceMecTpe.

B npomecce u3yueHHMs AMCUMIUIMHBI CTYAGHT TOTOBUTCA K BHAaM MpodeccuoHaIbHON
JESITeIbHOCTH U pelIeHUI0 npodeccnoHanabHbIX 3aaa4, npeaycMoTpeHHbx PI'OC BO u y4eOHBIM
IIJIAHOM.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS THCHUIIIHHBI
[Tponiecc n3yueHust TUCUMILUIMHBI HAlIPaBJIeH Ha (JOpMUPOBAHUE KOMIIETEHIIMH:
- IIK-2 Cpnocofen npoBoauTh pacyeTbl MO0 THIOBBIM METOAMKAM, IPOCKTHPOBATH
TeXHOJIOTHYecKkoe 000pyI0BaHMe C HCMNOJIb30BAHHEM CTAHAAPTHBIX CPEACTB aBTOMATHU3ALMH
NPOEKTHPOBAHMUSA B COOTBETCTBHH C TEXHUYECKHUM 3aJaHUEM

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

CTyneHT N0KEeH 3HATh:

TumoBsie MCTOAUKH paCUYCTOB, MPOCKTUPOBATH TCXHOJIOTUYCCKOC OGOPYI[OBEIHI/IC C UCIIOJIB30BAHUEM
CpCACTB aBTOMATUYCCKOI'O ITPOCKTUPOBAHUSA B COOTBCTCTBHUU C TCXHUYCCKHU 3aIaHUCM

CTyneHT A0KEH YMETh:

[IpoBonuTh pacyeTsl MO THIOBBIM METOAMKAM, MIPOEKTUPOBATh TEXHOJIOIMYECKoe 000pyIdOBaHUE C
UCIOJIb30BaHUEM CpEACTB AaBTOMATHYECKOIO TMPOEKTUPOBAHUS B COOTBETCTBUU C TEXHHUUECKHU
3aJlaHuEM

CTYHCHT JOJIZKCH BJIaACTh HaBBIKaAMM:

MCTOIH/IKaMI/I IMPOBCACHUA PACUYCTOB IO THUIIOBBIM METOAWKAM, MPOCKTHUPOBATH TEXHOJIOTMYCCKOC
O60py,I[OBaHI/Ie C HCIIOJIB30BAHHUEM CPEACTB aBTOMATUYCCKOI'O IMPOCKTUPOBAHUSA B COOTBETCTBUU C
TEXHHUYCCKH 3aJaHUECM

- YK-1 CnocoGeH ocymiecTBJSITh NMOMCK, KPUTHYECKHH AHAJIM3 M CHHTe3 HMHpoOpMaunmu,
NPUMEHSATH CHCTEMHBII MOAXO0/ 1JIsl pellleHHs] MOCTABJIEHHbIX 3a1a4

3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpPyEeMbIe I10 KOMIIETEHIIMM B paMKaxX JUCLUUIUIMHBL, U
WHJUKATOPbl OCBOCHUS KOMIIETCHIIUI

CTyneHT A0KEH 3HaTh:

MCTOAbI KPUTUYCCKOI'O0 aHalIKW3a U OLUCHKHW COBPEMCHHBIX HAYYHBIX ,HOCTH)I(CHPIP'I, a TaKXE€ MCETOAbI
ICHCPUPOBAHUSA HOBBIX I/I,Hef/'l npu peIICHUH HCCICHAOBATCIIBCKUX H IMPAKTHYCCKHUX 3aaa4d, B TOM
YHUCJIC B MEXKAUCHUIIIIMHAPHBIX o0macTax

CTyneHT A0KEH YMETh:

AHAJIU3UPOBATh aJIbTCPHATUBHBLIC BAPHUAHTBI PCIICHUA NCCICA0BATCIBCKUX U MPAKTUYCCKUX 3ada4 U
OICHUBATH ITIOTCHIMAJIbHBIC BI)II/Il"pI)IH_II/I/ IMPOUTPBIIIHA p€alnu3allii 3TUX BaApUaHTOB

CTyneHT A0DKEH BIIaJIeTh HABBIKAMM:



HaBbIKaMH aHaJIn3a MCTOJOJIOI'MYCCKHUX HpOGHeM, BO3HHUKAIOMUX MPH PCIICHHUU UCCICAOBATCIILCKUX

" NPaKTUYCCKUX 3a/1aY,

B TOM YHCJIC B MCIKINCIUTIIIMHAPHBIX o0acTax

4. O0beM IMCHUIIIMHBI M BH/AbI Y4eOHOI padoTsl (04Hast popMa o0yueHus1)

Bcero Bocemoii

Bun yue6HO# paboThI 4acoB ceMecTp
KonrakTHas padora (Bcero) 48 48
[IpakTueckue 3aHATHSA 20 20
JIeKIIMOHHEBIE 3aHATUS 20 20
JlaGoparopHble 3aHATHS 8 8
CamocTosiTesibHast padoTa (Bcero) 33 33
Buael npoMe:KyTOYHOM aTTecTalNu 27 27
DK3aMeH 27 27
O0mas Tpy10eMKOCTb 4achl 108 108
O01as Tpy10eMKOCTh 3a4eTHbIE

(9107030701081 3 3

O0beM TMCHUIIMHBI M BU/AbI y4eOHOH padoThl (3a04Has (popMa o0yueHust)

Bcero Bocemoii | JleBarblid
Bun yue6HO# paboTh 4acoB CceMecTp |ceMmecTp
KonrakTHas pa6ora (Bcero) 10 10
IIpakTrueckue 3aHATUA 2 2
JIeKIIMOHHEBIE 3aHATUS 4 4
JlaGoparopHble 3aHATHS 4 4
CamocTosiTesibHast padoTa (Bcero) 89 26 63
Buabl npoMesKyTOYHOI aTTecTAlMU 9 9
DK3aMeH 9 9
O0mas Tpy10eMKOCTb 4achl 108 36 72
O01as Tpy10eMKOCTh 3a4eTHbIE
eUHUIIBI 3 1 2
5. Conepxxanue 1M CUMILTHHBI
TemaTn4yeckoe JiaHupoBaHue (0UHoOe 00yUeHHeE)
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AKTYyaJIbHOCTh HCIO0JIb30BAHUS
Paznea 1 BO300HOB-/IeMbIX BU/0B JHEPrUH. 22 6 6 6
Hcnonb3oBaHue JHEPIUH COJIHLA




Tema 1

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

Tema 2

Hcnosnp30BaHne COMHLA KaK HCTOYHUKA TEMIIOBOM
sHep-TuM. Vcronb30BaHUE CONHIA KAK UCTOUHHUKA 8 2 2 2 2
TEIJIOBOW DHEP-THUH.

Tema 3

DOoTOANIEKTPUUECKUE TTPEOO-PA30BATEIN COTHETHOM
sHepruu. [IpakTuueckoe 3a-HATHE:
TexHonoruueckue npoieccs MporU3BOICTBA TEILIa,
MUPONIN3a, THAPOTEHU3AUH, OU

Pa3nen 2

Hcnonb3oBanue 3Heprum Berpa. Ucnosab3oBanue

30 6 6 4| 14
omomMacchol

Tema 4

Betpsiabie sHepreTnyeckue ycranoBku (BOY).
IIpakTyeckoe 3ansaTue: Boimada 3a1anus Ha 10 2 2 2 4
pacuétHo-rpaduieckyto padory (PTP).

Tema 5

buoromnuso. IIpakTnueckoe 3ansatue: OnpeneneHue
JTHEBHOM YIENBHOM TEIJIONPOU3BOAUTEIBHOCTH 12 2 2 2 6
reJIM0YCTaHOBKHU

Tema 6

Bropuunsie snepropecypcs (BOP). IIpakTtudeckoe
3aHs-THe: OlEHKa YHEPTeTHYE-CKUX MTOKa3aTenen 8 2 2 4
CHCTEMBI TOPSIYETO BOAOCHAOKEHUSI.

Pa3nen 3

I'eorepmanbHas dHeprusa. Mcnoab3oBanue
JHEPruM OKeaHa

Tema 7

Hcnons3oBaHue reorepmaib-HOU SHEPTHUH.
[Ipaktuueckoe 3ansatue: OneHKa SKOHOMU-YECKOM
3¢ HEKTUBHOCTH HC-TIOIB30BAHUS TEIHOYCTaHOB-KU
U OIIPEJEIICHUE ONTH-MAJIb

10 2 2 6

Tema &

Hcnons3oBaHue SHEPTUH BOJIH OKEaHa U SHEPrUU
npwinBoB. [IpakTueckoe 3ansatue: McenonszoBanue
reoTepMaIbHON HEPTUH I 000rpeBa U MOTyUeHHs
ANEKTPUUYECKOU

Pa3znen 4

Hcnoan3oBanue IHEePIrumv MaJibIX peK.

11 4 4 3
AKKYMYJIMpOBaHUe JHEPrUu

Tema 9

I'upporyp6unsl. [lpaktude-ckoe 3anstue: Pacuer
Ha-KJIOHHO — CTPYHHON TypOHU-HbI. DJKOHOMUKA U 6 2 2 2
HKOJIOTHUS OT ucnoiab30Banust Mukpo I'DC.

Tema 10

buoakkymynstopbl. XUMH-4eCKHE aKKyMYJISITOPHI.
To-TIMBHBIE ATIEMEHTBI. XpaHEe-HUE YSHEPTETUUECKHU
LEHHBIX BemlecTB. [IpakTuueckoe 3a-HATHE:
AKKYMYJSITOPHBIE 3JIEKTPOO

Ha npoMexxyTouHyto aTTecTaiuo OTBOAUTCA 27 4acoB.

Coneprxkanue IMCHUILIMHBI (O4HOE 00yUeHHe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

CrpykTypa MUpOBOTO 3Hepronorpednenus. JlnHaMuka pocta sHep-ronorpeOneHus
B Mupe 1 B Poccun. @akTopsl, 00ycIaBIuBarOIUe aKTyalbHOCTb
sHeprocoepexennss. CTOMMOCTh OCHOBHBIX BUIOB SHEPTETHYECKUX PECYPCOB B
Poccun 1 3a pybexom. JlnuHaMuKa poc-Ta 1IeH Ha YSHEPrOHOCUTEIH, TEIIOBYIO U
AIIEKTPUYECKYIO SHEPTHI0. DHEProcOepekeHre U SKOJIOTUs. BnusiHre 100614,
HOATOTOBKH, TPAHCTIOPTUPOBKU M CXKUTaHHUS OPraHUYECKOTo TOILUIMBA Ha
COCTOSTHHE OKpY»Karomiei cpenbl. HeoOxomumMocTh MpuMEHEHHsI BO30OHOBIISIEMBIX
MCTOYHHUKOB HEPTUH KaK JUIsI SKOHOMUH OPraHUYECKOTO TOTLIMBA, TaK U IS
3aIIUTHI OKPY>KAIOLIEH Cpebl.




Tema 2

OHepreTudeckas cBeTUMOCTh COJIHIIA U CIIEKTPaJIbHbIE XapaKTEPU-CTUKU
COJIHEUHOTO m3ny4eHus. [Ipsimoe u paccestHHoe obnydyeHue. Briusaue
reorpaguuecKux KOOPJUHAT, OPUEHTHPOBKH MPHUEMHUKA O0TyYeHHS B
IIPOCTPAHCTBE, BPEMEHU CYTOK U BpeMeHM roaa. Ha-rpeBanue Boabl. CoIHEUHBIN
KOJJIEKTOP U CIIOCOOBI MOBBIIIEHUs ero 3¢ dexkruBHOCTH. OOOrpeB MOMEIIeHUH 1
ropsuee BoiocHaOke-Hue. ColHeuHble KOHIUIMOHEPHI. [IpoMblliuieHHOE U
CEJIbCKOXO35IICTBEHHOE UCIIONIb30BaHUE. TeroBsle EeKTpOoCTaHUU. Terumnsl.
OnpecHurenu conéHoi Bobl. CoHEUHbIE KyXHH. DKOHOMHUKA U IKOJIOTHSL.

Tema 3

dusznueckre 0OCHOBBI IPEe0OPa30BaHMs YHEPTUU COTHEUHOTO U3Ty-UEHUS B
AIEKTPUYECKYI0. XapaKTepHble pazMepbl poTosnemenToB. [lorepu u MeToab!
060pw0bI ¢ HUMHU. KoaddunmenT nonesnoro neit-creus GpotosneMenrta u
NEepPCHEeKTUBHI €r0 yBearnueHust. KOHCTpyK-111s ()OTO3IEMEHTOB M 0COOCHHOCTH
TEXHOJIOTHH X U3rOTOBIIEHUS. Vcnonp30BaHe MOHO- U TIOJTMKPUCTAIUTMYECKOTO
KPEMHUS U Ipy-TUX MaTepuaioB. J[pyrue MeTo/ sl MOIydeHUs IEKTPHUUSCKON
SHEP-TUH: BHEMIHUN (HOTOI(D(PEKT, TEPMOATIEKTPOHHASI IMUCCHS,
TEPMO-3IIEKTPUYECTBO. DKOHOMHKA U HKOJIOTHUSI.

Tema 4

OO01mure XxapakTepUCTUKH BETPSHBIX YJHEPTeTUIECKUX YCTaHOBOK (BDY).
B3aumozeiicTBue 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 mpon3BoacTBa ANIEKTPOIHEPTUN U
MeXaHM4YeCKoi paboTsl. OnTuManbHOe pasMerienue BOY. Dxonomuka u
DKOJIOTHSL.

Tema 5

Knaccudukarus. buotonnuso it 3SHEPreTHKH U OBITOBOTO MOTPEOICHHUS.
TexHonorus 00padoTKH OMOTOMIIMBA. YCTAaHOBKH AJIsI TPOU3BOICTBA TEIUIA,
NUPOJIN3a, THIPOTeHU3ANH, OMora3a. JKOHOMUKA M SKOJIOTHSL.

Tema 6

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

Tema 7

Crpoenue 3eMiH 1 U3MEHEHUE TeMIepaTypbl B 3eMHOM kope. Knaccudukarus
reoTepMaibHBIX paiioHoB. Hanbonee nepcnekTuBHbIe paiioHsl B Mupe u Poccuu.
3amac PHEprUM B 36MHON KOpPE ¥ METO/IbI €€ UCTIO0Ib30BaHMsl. EcTecTBEHHBIN
BOJIOHOCHBIH cJ10#. Mcnosp30Banue reoTepMaibHON SHEPTUH It 000TrpeBa U
NOJTyYEHUS DJIEKTPUUECKON SHEPTUU. DKOHOMMKA U SKOJIOTHSI.

Tema 8

[Tpuunnb! BonHOOOpazoBanus. OCHOBHBIE MapaMeTphl BOJIH. JJOCTOMHCTBA U
HE0CTaTKU BOJHOBOM 3Hepruu. Knnemarnka v 1uHamuka BoaHsbl. [Totok
SHEPTUH, NEPEHOCUMON BoHaMHU. OCOOCHHOCTH peabHBIX BOJIH. YCTPOMCTBA JUIs
U3BJICUCHHUS] DHEPTUHU BOJIH OT TOIUIABKOBBIX IO 1aMOOBBIX. DKOHOMHUKA U
9Ko-s10rHsL. TepMOoIMHAMUYECKUE OCHOBBI UCIIOJIb30BAaHUS TEINIOBOM SHEPTUU
okeaHa. TeryioBasi cxema ¢ HJI€albHBIMU U pEabHBIMU TETNI00OMEH-HUKaMU.
Pacuér rermooOMeHHnKOB. bruo3acopenue u MeTosl 60pb0bI ¢ HUM. MOIITHOCTB
HACOCOB, MTPOKAYUBAIOIIUX BOLY. Pabouee Teno mapoTypOMHHON YCTaHOBKH.
TexHnueckue mpodaeMbl. DKOHOMHKA U SKOJIOTHSL.

Tema 9

WneanbHas u peanbHas MOIHOCTh TUAPOTYPOUH. AKTUBHBIE U PEaKTUBHbBIE
TypOuHbl. OO6paTUMOCTh THAPOTYPOUH. ONITUMAaIbHBIEC 3HAYCHUSI CKOPOCTH
JBUKEHUS JIOTIATKU, YHUCTIa COMEJN U OTHOILIEHUS PaInyCOB COIIA U Kojieca
TypOuHbl. CxeMa Masoi THIPO3IEKTPO-CTAaHIIUN U €€ OCHOBHBIEC 3JIEMEHTHI.
I'unpaBnuuecknii TapaH. DKO-HOMHUKA U IKOJIOTHSI.




Tema 10

Crienuduueckre mpoOsieMbl aKKyMyJIUPOBAaHUS U IIepeJadyl SHEPrUU Ipu

HCITOJIb30BAHUH PA3JIUMYHBIX BO300HOBIISIEMBIX HCTOYHHKOB OHCPIUH.

buoakkymynsaTopbl. XUMHUYECKHE aKKyMYJISATOPBL. TOIIIMBHBIE 3JIEMEHTHI.
XpaHeHHe SHEPreTUUECKH LIEHHBIX BEIIEeCTB. AKKYMYJISITOPHBIE dJIeKTpoOaTapeH.
TemnoBble akKyMyJIATOpBL. [ uapocTaTnyeckue akkymMmymsaTopsl. [ uapasindeckuii
TapaH. PesepByapsl co cxxaTeiM Bo3nyxoM. Maxosuku. Ilepenaya snepruu
NOTOKaMU OMOMAcCCHI, TEIUIa, XUMUYECKH aKTUBHBIX BEIIECTB, JICKTPOIHEPTUH.

TemaTnuyeckoe NJIAHUPOBAHUE (32049HOE 00yUeHHe)

Homep
TeMbl/pa3ena

HaumeHoBaHue TeMbl/pa3aena

Bcero yacos

Jlexuuu

IIpakTHyeckue 3aHATHS

JlabopaTopHbie padoThI

CamocrosTeibHast padoTa

Bcero

99

89

Pazngen 1

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

41

35

Tema 1

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

13

11

Tema 2

Hcnonp3oBanye coIHIIa KaK UICTOYHHKA TEILIOBOU
sHep-Tuu. Vcronb30BaHUE COMHIIA KaK HCTOYHHKA
TEIJIOBOM SHEP-THH.

20

16

Tema 3

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

Pa3znen 2

Hcnoan3oBanue yHeprun serpa. Ucnoan3oBanue
onomacchbl

28

24

Tema 4

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

12

Tema 5

buoronnugo. [Ipaktuueckoe 3anarue: OnpeneneHue
JTHEBHOM yIEIbHOMN TEMJIONPOU3BOAUTEILHOCTH
TeJIMOYCTaHOBKHU

Tema 6

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

Pa3nen 3

I'eoTrepmanbHas 3Heprusi. Ucnosnib3oBanue
IHEPIruu OKeaHa

16

16

Tema 7

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




Tema 8

Hcnons3oBaHue SHEPTUH BOJIH OKEaHa U SHEPIUU
npwinBoB. [IpakTuueckoe 3ansatue: McenonszoBanue
reoTepMaIbHON SHEPTUH It 000TrpeBa U MOTyUeHHS
ANEKTPUUYECKOU

Pa3znen 4

Hcnoan3oBanue IHEPIrumv MaJibIX peK.

14 14
AKKYMYJIMpOBaHUe JHEPrUu

Tema 9

I'upporyp6unsl. [lpaktude-ckoe 3anstue: Pacuer
Ha-KJIOHHO — CTPYHHON TypOHU-HbI. DJKOHOMUKA U 8 8
HKOJIOTHUS OT ucnoiab30Banust Mukpo I'DC.

Tema 10

buoakkymynstopbl. XUMH-4eCKHE aKKyMYJISITOPHI.
To-TIMBHBIE ATIEMEHTBI. XpaHe-HUE YHEPTETUUECKHU
LEHHBIX BemecTB. [IpakTrueckoe 3a-HATHE:
AKKYMYJSITOPHBIE 3JIEKTPOO

Ha npoMexxyTouHyto aTTecTaiuio OTBOAUTCS 9 4acoB.

Coneprxkanue IMCHUIUIMHBI (3209HOE 00y4eHMe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

CrpykTypa MUpOBOTO 3Hepronorpednenus. JlnHaMuka pocta sHep-ronorpeOneHus
B Mupe 1 B Poccun. @akTopsl, 00ycaaBIuBaroOmUe aKTyalbHOCTb
sHeprocoepexenns. CTOMMOCTh OCHOBHBIX BUIOB SHEPTETHUECKUX PECYPCOB B
Poccun 1 3a pybexom. JlnuHaMuKa poc-Ta 1IeH Ha SHEPrOHOCUTEIH, TETUIOBYIO U
AIIEKTPUYECKYIO SHEPTHI0. DHEProcOepekeHre U SKOJIOTUs. Biusiare 100614,
HOATOTOBKH, TPAHCTIOPTUPOBKU M CXKUTaHHUS OPraHUYECKOTo TOIUIMBA Ha
COCTOSTHHE OKpYXKaromiei cpenbl. HeobxomumMocTh MpuMEHEHHsI BO30OHOBIISIEMBIX
MCTOYHHUKOB HEPTUH KaK JUII SKOHOMUH OPraHUYECKOTO TOTLIMBA, TaK U JJIs
3aIIUTHI OKPY>KAIOLIEH Cpebl.

Tema 2

DHepreruueckas cBeTUMOCTh COJIHIIA U CTIEKTpaIbHbIe XapaKTepU-CTUKU
conHeuHoro u3nydenus. [Ipsamoe u paccessuHoe obmyuenue. Briusnue
reorpauyecKux KOOpAMHAT, OPUECHTUPOBKU IPUEMHUKA OOTyUYeHHS B
MPOCTPAHCTBE, BPEMEHU CYTOK M BpeMeHM roaa. Ha-rpeBanue Bogbl. COTHEUHbBIN
KOJIJIEKTOP M CrTOCOObI TOBBIIEeHUs ero 3 pexTuBHOCTH. OOOTPEB MOMEIICHHUH
ropsiuee BogocHabxe-Hue. CoHeuHble KOHAULIMOHEPHI. [IpoMbinieHHoe 1
CEJIbCKOXO35IMICTBEHHOE UCITOJIb30BaHUE. TeroBbIe ANeKTpOCTaHIUMU. Terumsl.
OnpecHutenu con€Hoi Boabl. COTHEUHBIE KYXHU. DKOHOMHKA U SKOJIOTHUA.

Tema 3

dusnueckre 0CHOBBI PE0OPa30BaHMSI YHEPTHU COTHEYHOTO U3JTy-UEHUS B
ANEKTPHUYECKYI0. XapaKTEepHbIC pa3Mepsl GoToIeMeHTOB. [loTepu 1 MeToIbI
60pr0bI ¢ HUMH. KoaddunmeHT mone3noro aei-cteust (oTodneMeHTa 1
NEPCIEKTHBBI €T0 yBeanueHus. KOHCTpyK-1nst ()OTOIIEMEHTOB M 0COOCHHOCTH
TEXHOJIOTHH UX U3TOTOBIICHUS. Vcroinp30BaHEe MOHO- U TIOJTMKPUCTAIUTHYECKOTO
KPEMHUS ¥ IPy-TUX MaTepuaioB. J[pyrue MeTo sl OIy9IeHUs IEKTPUIECKON
SHEP-TUU: BHEITHUHN (POTOADDEKT, TEPMOAIICKTPOHHAS SMUCCHSI,
TEPMO-IJIEKTPUIECTBO. DKOHOMHKA U IKOJIOTHSI.

Tema 4

OO0mme XxapakKTepUCTUKH BETPSHBIX YJHEPTETHYECKUX yCTaHOBOK (BOY).
B3anmoseiicTBre 10nacT BETPSIKA C MOTOKOM Bo3ayxa. BOY ¢ ropuzoHTabHOM 1
BEPTUKAJIbHOM 0Chl0. CBsI3b MOIIIHOCTH U COTIPOTUBIICHUS BETPsKa C TapaMeTpaMu
HaOeraromiero motoka. ONTUMaNBHBIA PEKUM paboThI Kosleca. CTaTHCTHYECKHE
XapakTepUcTUKH BeTpa. BOY 11 mpon3BoaCTBa SJIEKTPOIHEPTUN U
MexXaHu4ecKor padboTel. OnTuManbHOE pasMenieHne BDY. Dxonomuka u
JKOJIOTHSI.

Tema 5

Knaccudukarys. bBuotommmBo 1t SHEPTETHKH U OBITOBOTO MOTPEOICHUS.
Texnomorust 00pabOTKH OMOTOIIIIMBA. YCTAaHOBKH ISl IIPOM3BOJICTBA TEILIA,
UPOJN3a, THAPOTCHU3AINH, OMoTra3a. JKOHOMHUKA M SKOJIOTHSL.




Hctounuku BOP ucnonb3oBanue TemnoTsl oTpadoTaBuinx razos. Mnoas3oBanue
Tema 6 TEIJIOTHI IPOAYKIUHU U OTX0N0B. Vcrionb30BaHuE TEIUIOTH HU3KOTO IIOTEHIMAIA.
TemioBbIe HACOCHI.

CtpoeHnue 3eMJId ¥ U3MEHEHHE TeMIIEpaTyphl B 3eMHOU Kope. Kiaccudukanus
reorepMaibHBIX paiioHoB. Hanbosee nmepcnekTuBHbIC paiioHbl B Mupe U Poccun.
Tema 7 3anac SHEepruu B 3eMHOM KOpPE U METO/bI €€ UCI0JIb30BaHMs. ECTeCTBEHHbIN
BOJIOHOCHBIH cJIoH. Mcnonb30Banme reoTepMaabHOM SHEPTUU I 000TpeBa 1
MOJTyYEHUS SJIEKTPUUECKOM SHEPruu. DKOHOMHKA U SKOJIOTHSI.

[TpuunHBl BOTHOOOpa3oBaHus. OCHOBHBIC MapaMeTphl BOJH. JlOCTOMHCTBA U
HEZ0CTaTKU BOJIHOBOM 3Heprun. KnHemarrka u tnHaMuka BosHbl. [ToTok
SHEPTHH, TepeHOCUMON BoiHaMH. OCOOCHHOCTH peasIbHBIX BOJH. YCTPONCTBA JJIs
W3BJICUEHUS SHEPTHH BOJH OT MOIUIABKOBBIX 0 AaMOOBBIX. DKOHOMHKA U

Tema 8 sKo-yorus. TepmonrHaMuYeCcKre OCHOBBI MCITOJIb30BAHUS TEIJIOBOM SHEPTUU
okeaHa. TeryioBasi cxema ¢ UIeaIbHBIMU U PEAJIbHBIMH TEIII000MEH-HUKaMHU.
Pacuér rermoooMennnkoB. bro3acopenne u Metobl 60psOBI ¢ HUM. MOIITHOCTH
HACOCOB, IPOKaunBaroIuX Boay. Pabouee Teno napoTypOHMHHON YCTaHOBKHU.
Texunyeckue mpooseMbl. IKOHOMUKA B SKOJIOTHS.

WneanpHast 1 peajabHas MOITHOCTh TUAPOTYPOUH. AKTUBHBIE U PEaKTUBHBIC
TypOunsl. OOparumocTs THAPOTYpOUH. ONITUMANIbHBIE 3HAYCHHUS CKOPOCTH
Tema 9 JIBYDKEHUS JIOTIATKH, YHCTIa COTeN U OTHOLICHHS PaJuyCOB COIIA U Kojeca
TypOunbl. CxeMa Majoi THAPOIIEKTPO-CTAHLIUU U €€ OCHOBHBIEC SJIEMEHTBHI.
I'mapaBnuyeckuil TapaH. DKO-HOMHUKA U IKOJIOTHSL.

Crienuduueckre mpoOieMbl akKKyMyJIUPOBAHUS U NIEpeJad SHEPTUU Ipu
UCTIOJIb30BaHUU PA3JTUYHBIX BO30OHOBIIIEMBIX HCTOYHUKOB SHEPTHH.
buoakkymynaTopbl. XUMHUYECKHE aKKyMYJISATOPBL. TOIIMBHBIE 3JIEMEHTHI.

Tema 10 XpaHeHUe SHEPreTUYECKH LIEHHBIX BEIIEeCTB. AKKYMYJISITOPHBIE dJIeKTpoOaTapeH.
TemnoBble akKyMyJIATOpBL. [ uapocTaTnyeckue akkymMmymsaTopsl. [ uapasindeckuii
TapaH. PesepByapsl co cxxareiM Bo3nyxoM. Maxosuku. Ilepenaya snepruun
NOTOKaMU OMOMAcCCHI, TEIUIa, XUMUYECKH aKTUBHBIX BEIIECTB, JICKTPOIHEPTUH.

6. IlepeueHb y4yeOHO-METOAMYECKOI0 OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
00y4aoIuXCs N0 JMCUUILTHHE (MOAYJII0)
JInTeparypa Aj1sl cCaMOCTOATEbHOI Pa0OThI CTY1EHTOB
1. I'ybaper B. 5., Ap3amasueB A. I. HeTpaaumuoHHble 1 BO30OHOBIISIEMbIC UCTOUHUKH YHEPTUN
[DnekTpoHHBIN pecypc]: yueOHoe mocoOme i CTYACHTOB HampaBiieHus <« Teraos’HepreTuka u
Tenmnorexuukay, - Jlumenk: M3n-so Jlmmemkoro I'TY, 2014. - 77 c. - Pexum nocrtymna:
https://lib.rucont.ru/etd/302212/info
2. HerpaauimoHHble ¥ BO30OHOBIISIEMbIC MUCTOYHUKHA DHEPTUU [DIIEKTPOHHBIN pecypc]: yueOHoe
mocoOre K BBIMOJIHCHUIO pPacyeTHO-rpadudecKkoil padOThl Il CTYIEHTOB, OOYyYalOIIUXCs IO
HarnpaBieHuio «TermmosnepreTrka M TerioTexHuka», cocT. Lpipkuna T. B., IllupoGokosa T. A.,
KouetkoB H. I1. - U3manme 2-e u3z., nepepad. u mom. - Mxesck: PO Uxesckas [CXA, 2017. - 24
c. - Pexum pocryna: http://portal.udsau.ru/index.php?q=docs&download=1&id=20903
Bomnipocel 1 3agaHus 11 CaMOCTOATENIbHOI padoThl (0uHast opma 00yUeHUs )
Bocbmoii cemectp (33 4.)
Bun CPC: PacuerHo-rpadudeckue paboTsl (BbITIoIHEHHE) (28 4.)
CpenctBo NpoBEPKH YMEHHUI NMPUMEHATH MOJTYUEHHBIE 3HAHUS 110 3apaHee ONPEIECIIEHHON METOIUKE
AJIg PCIICHUA 3aaa4 NN Ba,Z[aHI/Iﬁ 10 MOAYJIIO WJIN JUCHUIIIINHE B IICJIOM.
Bun CPC: lokman, coobmienue (moaroroska) (5 4.)
[TpoaykT camocTOsATENHHOM pabOTHI CTYJICHTA, IPEACTABIISIIONTNN COOO0N MyOJIUYHOE BBICTYIUICHUE 110
MPEJCTABICHUIO I[OJNyYEHHBIX pEe3yJbTaTOB pEIICHHUS ONpeAeNieHHOW Y4eOHO-IPaKTUYECKOMU,
y4eOHO-HCCIIEI0BATEIHCKOM UITH HAYYHOW TEMBI.



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

CamocTrosTeTbHOE HM3YyYEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM MpernojaBaTeeM OCHOBHOM H
JIOTIOJIHUTENIBHOM JINTEPATyphI.

Bun CPC: BeimonHeHue WHAWBHIyabHOTO 3adaHus (28 4.)

Brimonaenue WHIAWBUAYAJIBHOI'O 3aJaHusA HNPCAYCMAaTpUBACT OIMMMUCAHUC K PACUCT HGOGXOL{I/IMOFO
KOMIIJICKCAa MGpOHpI/ISITI/Iﬁ 110 3aJIaHUT0 IPCIIOoaAaBaTCIIA.

7. TeMaTHKa KypCOBBIX padoT(NPOEKTOB)
KypcoBbie paGoTbl (IpOEKTHI) IO TUCHIUTLINHE HE TTPETYCMOTPEHBI.

8. @oHI O1IEHOYHBIX CPECTB JJIA TEKYIEro KOHTPOJISA M MPOMEKYTOYHON aTTeCcTAlUM
8.1. Komnerenuuu u 3ransl pOpMHUPOBaAHHS

Konpl komnieTeHImi Oranbl GOPMHUPOBAHUS
Kypec, dopma Pazgensl muCHUNIINHBL
CEeMECTp | KOHTPOIIA
IIK-2 VK-1 4 xypc, Ok3amen |Paspen 1:
AKTYyaJIbHOCTb UCIIOIB30BAHUS BO3OOHOB-JISIEMBIX
Bocemoit BUJIOB SHEpruu. Vcronb3oBaHue SHEPIUK COJIHLA .
CEeMeCTp
IIK-2 VK-1 4 xypc, Ok3amen |Pasnen 2:
Hcnons3oBanue sHepruu Berpa. McnonbszoBanue
Bocbmoit OMOMaCCHI.
CEeMeCTp
IIK-2 VK-1 4 xypc, Ok3amen |Pasnen 3:
I'eorepmanbHas sHeprus. Mcnonb3oBaHue SHEPTUH
Bocemoit OKeaHa.
CEeMeCTp
IIK-2 VK-1 4 xypc, Ok3amen |Pasnen 4:
Hcnons3oBaHue SHEPTUH MAJIBIX PEK.
Bocemoit AKKYMYyJIUpOBaHUE SHEPTUU.
CeMeCTp

8.2. Iloka3aTeu M KPUTEPUHN OLICHUBAHUSA KOMIETEHINH, IIKAJIbI OLlEHUBAHUS

B pamkax wu3ydyaeMOd JOUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMITETCHIUSIMH:

I1oBBIIICHHBIN YPOBEHbB:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBISCTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEeHITH, cooTBeTcTByIomux TpeboBanmsiM PI'OC. ObGyuaromuecss CrOCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX HMCTOYHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYyaIUAX.

ba3oBblii ypoBEHb:



OGy‘lElIOH.[I/IeCSI HpOI[eMOHCTpI/IpOBaJII/I pesyanaTLI Ha ypOBHe OCO3HAaHHOI'O BJIaACHHA 3HAHUAMU,
yMeHI/ISIMI/I, HaBBIKaAMMH. O6yqaloumec;1 CHOCO6HLI aHaJII/ISI/IpOBaTB, HpOBOI[I/ITI: CpaBHeHI/Ie nu
000CHOBaHKE BBIOOPa METO/IOB PEIICHUS 33/1aHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYaLIUsX.
[ToporoBblii ypoBEHb:
JIOCTUTHYTBI ypOBEHb OIICHKH PE3YyJIbTaTOB OOyUYCHMS IOKa3bIBAET, YTO OOydaroluecs: 00JaialoT
HEOOXOIMMON CUCTEMOI 3HaHUH U BIaJICIOT HEKOTOPHIMU YMEHHUSAMH O AucuuIuinHe. O0ydaroniuecs
CMOCOOHBI TMOHMMAaTh W HWHTEPIPETHPOBATH OCBOCHHYIO HH(OPMAIMIO, YTO SIBISETCS OCHOBOU
yCIeuIHoro (popMupoBaHus yMEHUI U HABBIKOB ISl PELICHUS IPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4.
YpoBEeHBb HUXKE IIOPOTOBOIO:
Pe3ynbraTtel 0Oy4deHUs CBUIETEILCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHUILIMHE. JlOmyIlIeHHbIe OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUM 10 AUCITUTUINHE.

YpoBeHb [[Ixana oneHUBaHUA I MPOMEKYTOUHON
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbILIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyJIOBIIETBOPUTENIHHO)  |HE 3aYTCHO

Kputepuu o1ieHK 3HaHUI CTYAEHTOB MO JUCIUILTHHE

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HAHUN B 00BbEME, COOTBETCTBYIOIIEM MTPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIHUOOK.
Hanuuue ymeHuii: mpoieMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/1aHUS B TOJTHOM 00beMe, HEKOTOPhIE ¢ HeI0UeTaMu.
Hanuuve HaBbIKOB (BNIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAHbI 0a30Bble HABBIKUM IPU PEIICHUU
CTaHJaPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- cOopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEJIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, yYMEHMH, HAaBHIKOB M MOTHBAllMM B II€JIOM JOCTATOYHO [UISl pPELICHUS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX ) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUI: CPEITHUM.

OueHka YI0BIE€TBOPUTENHHO:

[TomHOTA 3HAHWI: MUHUMAJIBLHO TOMYCTUMBIA YPOBEHB 3HAHUM, JOMYIIIEHO MHOTO HETPYOBIX OIIHNOOK.
Hanuuue ymeHuii: mpoieMOHCTPUPOBAHBI OCHOBHBIE YMEHHSI, PEILICHBI TUTIOBBIE 33]1a4l C HETPYObIMU
olIMOKaMU, BHITIOJTHEHBI BCE 3aJJaHMsl, HO HE B ITOJIHOM O0BEME.

Hannuve HaBbIKOB (BNaJICHHE ONBITOM): MMEETCS MHUHUMAJIbHBIA HaOOp HABBIKOB [UJISl PELICHUS
CTaHJAPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.

XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:

- c(OopMHPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET MUHUMAJIBHBIM TPEOOBAHUSAM;

- WUMEIOIUXCS 3HAHUM, YMEHM, HAaBBIKOB B  II€JIOM JOCTATOYHO MJIi PELICHHUsS MPaKTUYECKUX
(mpodeccuoHaNbHBIX) 3a7a4, HO TpeOyeTCs JIOMOJHUTEIbHAs TMPAKTHKA 110 OOJBITUHCTBY
MPAKTHYECKUX 3a]ay.

YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HUXKE CPETHETO.

Ouenka HeynoBneTBopuTeabHO:
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[TonHOTa 3HAHUI: YpOBEHb 3HAHUHN HMYKE MUHUMAIBHBIX TPEOOBAaHUH, NMENIN MECTO IrpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAaHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJ1aJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, UIMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- MMEWINMXCA 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUN: HUZKHIA.

Oreuka He 3aureno:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HIYKE MUHIUMAJIBHBIX TPEOOBAHUA, UMEITH MECTO TPYObIe OITHOKH.
Hanuuue ymenwmii: npu pemieHun CTaHAAPTHBIX 3a/1a4 HE MPOJEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS,
HMMEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTAaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJTH MECTO IPYOBIC OITHOKH.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;
-  UMEIOIIMXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUII pELICHUs IPAKTHYECKUX
(mpodeccrnoHanbHbBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HU3KHUH.

OrneHka 3a4TeHO:
IlonHoTa 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOXEH JOIIyCK
MHOKECTBA HETPYOBIX OIMIMOOK.
Hanuune ymenmii: ymeHus copMupoBaHbl HE HMXKE JEMOHCTpAIlMM OCHOBHBIX YMEHUH, pelIeHHUs
TUIOBBIX 3371a4 ¢ HErPpyObIMU OITMOKaMU, BBITIONHEHBI BCE 33/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hannare HaBBIKOB (BIAJCHHUE OMBITOM): KAK MUHUMYM UMEETCSI MUHUMAJIbHBIA HAOOp HABBIKOB JUIS
pElIeHNs CTaHAAPTHBIX 3a/1a4 ¢ HEKOTOPBIMU HE0UYETaMHU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUN HE HIDKE MUHUMAJIbHBIX TPeOOBaHUI;
- UMCIOUIMXCS 3HAHWM, YMEHUM, HABBIKOB KAK MUHUMYM JIOCTATOYHO JUIsI PEUICHUS MPAKTUYECKUX
(mpoeccuoHaNbHBIX) 33434, BO3MOXKHO TpeOyeTcsl IOMOJHUTENbHAsI MPAaKTHKA MO OOJBIINHCTBY
IIPAKTUYECKUX 3a]au.
YpoBeHb c(HOPMUPOBAHHOCTU KOMIIETCHIINI: MUHUMATBHBIA YPOBEHDb HUXKE CPETHETO.

Onenka OTINYHO:
[TonmHoTa 3HAHUWU: ypOBEeHb 3HAHUI B 00BEME, COOTBETCTBYIOIIEM MpOrpaMMe IMOATOTOBKH, 0e3
OLINOOK.
Hanuune ymeHMii: mpoJeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PELLIEHBl BCE OCHOBHBIE 3aJjaudl C
OT/ICTILHBIMH HECYIIIECTBEHHBIMU HEJI0YETaMH, BHITIOJTHEHBI BCE 33/1aHUS B IIOJIHOM 00beMeE.
Hanuuue HaBbikOB (BNAJE€HUE OMBITOM): MPOJEMOHCTPUPOBAHBI HABBIKK TMPU  PELICHUU
HECTaHJIaPTHBIX 3a]1a4 0e3 OmMO0K 1 HEOUETOB.
XapakrepucTuka cOpMHUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHILIMH TTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM;
- UMEIOUIUXCS 3HAHWW, YMEHHI, HABBIKOB U MOTHBALMU B MOJHON Mepe JOCTATOYHO IS PEIICHUs
CJIOKHBIX MPAKTUYECKUX (TpodheccuoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIICTCHIIUN: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEro KOHTPOJIS

Pazmen 1: AKTyaabHOCTH HCIIONB30BAaHUS BO300HOB-JISEMBIX BHAOB JHepruu. Mcmomp3oBaHue
SHEPTUH COJIHIIA

VYK-1 CnocobeH ocymecTBIsITh MOMCK, KPUTUYECKUI aHallu3 U CUHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1. OnpeneneHne CyMMapHOM COJIHEUHOM paJualiy, MOCTYMAIOEd HAa TOPU3OHTAIBHYIO M
HAKJIOHHYIO TOBEPXHOCTH:
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2. Pacuer BenuuYMHBI COJHEYHOW paJHaLMM, IOCTYNAIOUIEH HA TOPU30HTAIBHYIO
MOBEPXHOCTDH B CPEAHEM 32 JIEHb 1 — TOTO MecsIIa;

3. Pacuer BenM4MHBI COJIHEYHOHN pajualuy, NOCTYNAIOUIEH Ha HAKJIOHHYIO MOBEPXHOCTH B
CpeIHEM 3a JIeHb 1 — TOTO MecSIIa.

4. OnpeneneHre THEBHOW yIEIbHOHN TEIUIONPOU3BOAUTEIBHOCTH TeIMOYyCTAaHOBKH B 1 — TOM
MecsLe.

5. Pacder noTpeGHOro 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 HSHEPTrUU JJIsd BbIOOpa
ONTHMAJIBHOTO YIJIa HAKJIOHA TeIM0YCTaHOBKU;

9. Omnpenenennie  kodDPuUIMEHTA  UCIMOJB30BAHUS  DHEPTrUH,  BhIpabaThIBaEMO
reJIM0YCTaHOBKOM.

10. Ompenenenue ko3 GUIMEHTa 00SCIIEYCHHOCTH MMOTPEOUTEIISI COTHEUHOM SHEPTHEH;

11. Onpenencure ko3P PUIHCHTA 3aMeIIeHUs] TOTPEOHOM SHEpPTUn

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

13. OmnpeneneHne KOJIMYECTBA IOJIE3HO BBIPAOATHIBAEMOW SHEPIMM M CHOKOHOMJICHHOTO
TOTIMBA MPU PA3IMYHON IIJIOUIAIN YCTAHOBKHY,

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

15. 3amaua 1. Paccumrarh TUIOIIaMh OCTEKJICHHON MOBEPXHOCTH IOKHOTO dacama Ioma
wiomaneo 100 M2 , Heobxomumyro amst odecniedenust 50 % TeruioBoil Ha- Tpy3Ku OTOIUICHUA. J[om
OCHAIIEH MaCCUBHOM CHUCTEMOM MPSIMOTO YIIABIMBAHUS COJHEYHOW SHEpruu, Haxoautcs B KpbiMy u
€ro IKHBIM (acam He 3aTremHseTcs. [[Is NaHHOTO 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 TeruioBoi m3omsiun), 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 CpeAHuid oOnmauHblii JneHb 21 sHBaps B J0OMe,
PacroiaoKeHHOM Ha mupote 480 c.1i.

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[ab IOBEPXHOCTH OCTEKJIEHHUS MPUCTPOCHHOM K IoKHOMY (acany 3maHus
TeJTMOTEIUINIIBI TIPH CJIEAYIOMIUX YCIOBUSAX: CPEIHsSl TeMIepaTypa Hapy>KHOTO BO3AyXa B 3MMHHUE
Mecsnbl paBHa 0 0C, momaapr OTariuBaeMbIX MoMemeHuil 120 M2 , 1oyis MOKPBITHS TEIUIOBOM
Harpy3KH 3a CYeT COJIHEUHOU dHepruu pasHa 0,6.

18. 3agaua 4.Mmeercs MIOCKWN TJIACTUHYATHIA HarpeBaTenb ¢ pasmepamu 2 x 0,8 m 2 .
ComporuBnienue Ttemonorepssm coctaBiasier Rm = 0,13 m 2 K/Bt; Temmeparypa npuemMHOM
MOBEPXHOCTH KosuiekTopa Tm yBenmnuuBaercs Ha 20°C; Temmeparypa OKpyKaromiero Bo3ayxa To.c.=
22 °C; k0o3hHUIMEHT TPOITyCKaHUS COTHEYHOTO U3JIYUYEHUS MPO3pPauyHbIM MOKPHITHEM TroB = 0,9 mis
OJMHAPHOTO CTEKJISHHOTO TMOKPBITUSA; KOA(D(UIMEHT TMOMIOMICHUS NPUEMHON MOBEPXHOCTHIO
KOJUIEKTOPA COJIHEUHOTO M3inydeHus o = 0,9 a1 oquHApHOTO CTEKJITHHOTO MOKPBITHS, 00Ty4YE€HHOCTh
MMOBEPXHOCTH COJTHEYHOTO Kosuiektopa I = 750 Bt/m 2 ; mHawanwpHas temneparypa Boasl TH = 20 °C; p
— TUIOTHOCTH BOAbI, paBHas 1000 xkr/m 3 ; ¢ — TermoeMkocTh Bombl, paBHass 4200 Jx/krK.
Omnpenenuts TpeOyemblii 00beMHBIN pacxon Boabl L, M 3 /¢, s obecrieueHust yCIOBUS TTOBBIIICHHS
TeMIIepaTypbl 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?
21. 5.2. Kak u3MeHUTCS pacxo/l BOAbI, €CJIM UCIIOJIb30BaTh CEJIEKTUBHOE MOKPHITHE?
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22. 5.3.. Kak u3MEHUTCS pacxon BOABI, €CIM IOTOK JYYUCTOM SHEPrUU B IUIOCKOCTH
kostektopa craner I = 1000 Br/MKak u3amenurcs pacxon BOIbI, €CIM MOTOK JIyYUCTON SHEPTUU B
IUIOCKOCTH KoJuiekropa craneT [ =450 Bt/m
5.5.Kak u3MeHHuTCsl TeMIiepaTypa BOAbl Ha BBIXOJIE, €CJIM MPU TOM K€ PacXojie BOJbI OTOK JIyYUCTOM
SHEPIUu B IIIOCKOCTH KoJutekTopa craHet I = 1000 Bt/m 2

23. 3apmada 6. Kakas momkHa OBITh TUIOIIAh KOJUIEKTOPA, YTOOBI 00E€CTIEYUTh BOJOCHAOKEHNE
KOTTE/Ka, B KOTOPOM IIPO’KUBAIOT 5 UelIOBEK U3 ycinoBus 150 IUTPOB Ha YeoBEKa B CyTKU?

24. 3apaua 7.IlocTpoiiTe 3aBUCMMOCTBH pacxofa BOAbI 1).0T IUIOIIAAM KOJUIEKTOpa IIO
ycaoBusaM 3agaun 2.1. A = 2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). OoT TeMnepaTypbl BXOASIIEH
xuakoctu Ta = 12; 15; 18; 20; 24 °C, 3). oT Temneparypbl okpyskarorero Bo3ayxa To.c.= 20; 24; 28;
32; 36 °C, 4). ot Temneparypsl Beixosmien xuakoctu Tk = 30; 35; 40; 45 °C, 5). ot Temneparypsl
noBepxHocTH Kojutekropa Tm = 40; 45; 50; 55; 60 °C.

25. 3anmaua 8. IloctpoiiTe 3aBUCHMMOCTH TEMIEpPATypbl BOJALI Ha BbIXoJe 1).0T miomanu
KOJIJIEKTOpa MO ycioBusM 3agaun.l. A = 2; 3; 6; 10; 20; 40; 100; 200 m 2 , 2). ot Temneparypsl
Bxojsmei xuakoctu T = 12; 15; 18; 20; 24 °C, 3). or TeMrieparypbl OKpysKaromiero Bo3ayxa To.c.=
20; 24; 28; 32; 36 °C, 4). ot pacxoxa Boasl G = 10; 15; 20; 25; 30; 35 10— 3 kr/c, 5). oT TemMnepaTypsl
noBepxHocTH KoiutekTopa T = 40; 45; 50; 55; 60 °C, 6).0T MHTEHCUBHOCTH COJIHEYHOU paguanyu [ =
450; 500; 600; 700; 800; 900 Bt/m 2 .

[1K-2 CriocobeH mpoBOAUTH PACUEThl 10 THIIOBBIM METOJUKAM, TIPOCKTHPOBATh TEXHOJIOTHUECKOE
o0opylOBaHHE C UCIHOJIb30BAaHHUEM CTaHAAPTHBIX CPEICTB AaBTOMATHU3AllMM MPOEKTUPOBAaHUS B
COOTBETCTBUH C TEXHUYECKUM 3aJ[aHUEM

1. CrpykTypa MHPOBOTO SHEPrOMOTPEOICHUS.

2. Junamuka pocrta 3HepromnoTpednaeHus B Mupe u B Poccun. @akropsl, 00yClIaBIuBaOIINE
aKTyaJIbHOCTb SHEProcOepekeHusl.

3. UYto moHMMaeTcs MoJ| yCIOBHBIM TOTUIMBOM?

4. CTOMMOCTH OCHOBHBIX BUJIOB SHEPTEeTHUECKUX pecypcoB B Poccuu u 3a pyOeskom.

5. Jlunamuka pocra IIeH Ha SHEPTOHOCUTEIH, TETIOBYIO U DJIEKTPUUECKYIO SHEPTHIO.

6. Bnusaue 1oObIYM, TOATOTOBKU, TPAHCIIOPTUPOBKH M CKUTAHUS OPTaHUYECKOTO TOIUINBA
Ha COCTOSIHME OKPY’KAIOLICH CPEbl.

7. HeobxomumMocCTh MPUMEHEHHSI BO30OHOBISIEMBIX HICTOUHUKOB SHEPTUU KaK ISl SKOHOMUH
OpPraHMYeCKOT0 TOIUIMBA, TAK U I 3aLUTHI OKPYKAKOLIEH CPEbI.

8. CrpyKTypa MUPOBOTO SHEPTOMOTPEOICHUS.

9. Jlunamuka pocta 3HepronoTpebiaeHust B mupe u B Poccun. @aktopbl, 00yClIaBIuBaOIINE
aKTyaJIbHOCTb SHEProcOepekeHusl.

10. Yrto nmoHuMaeTcs noj yCJIOBHBIM TOTUIMBOM?
11. CToMMOCTH OCHOBHBIX BUJIOB SHEPTETHYECKUX pecypcoB B Poccuu u 3a pyOeskom.

12. JlnHamuka pocta IIeH Ha SHEProHOCUTEINH, TEIUIOBYIO M SJIEKTPUYECKYIO
SHEPTHIO.

13. Bnusinue 1o0b14M, MOArOTOBKH, TPAHCIIOPTUPOBKU U CKUTAHUS OPTaHHUYECKOTO
TOIJIMBA HAa COCTOSIHUE OKPY>KaIOIIEH Cpebl.

14. HeoOxomumocTh npumMeHeHHs] BO30OHOBISIEMbIX UCTOYHUKOB YHEPIHH KaK JJIsi
HSKOHOMMH OPTraHMYECKOTO TOIUIMBA, TaK U JIJIS 3aIIUThI OKPYKAIOUIEeH cpebl.

15. DHepreTuyeckasi cBeTUMOCTh COJIHIIA M CHEKTpaJbHbIE XapaKTePUCTHKU
COJTHEYHOTO U3Ty4YEHUSI.

16. [Ipssmoe u paccesstHHOE oOmydeHue CosHia.

17. Bnusinue reorpaduyeckux KOOpIWHAT, OPHEHTUPOBKHU MPHUEMHHKA OOTyYeHUs B
MPOCTPAHCTBE, BPEMEHU CYTOK U BPEMEHHU roja.

18. HarpeBanue BobI COTHEUHBIM U3IIy4CHUEM.

19. CoHEUYHBIH KOJUIEKTOP M CIIOCOOBI MOBBIIIEHUS €10 A (HEKTUBHOCTH.

20. OO0orpeB MmoMmenIeHu 1 ropsuee BOI0CHAOKEHHE TelIn0yCTaHOBKAMH.

21. [IpoMBIIIIEHHOE W CENbCKOXO3IMCTBEHHOE HCMOJIb30BAHUE COJTHEYHOTO
U3ITy4YeHUS.
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22. TerutoBbIe 21eKTpoCTaHIM, padoTatomue ot 3Hepruu ConHua.

23. Termmunel.

24. CoJlHEeUHbIE OIIPECHUTENN COIEHON BOJBI.

25. ComnHeYHbI TpyI.

26. CosnHeuHas xosonIbHas YCTaHOBKA.

27. ConHeYHbIE KyXHHU.

28. DKOHOMHKA M 3KOJIOTHUS MPU MCHOJIb30BAHUU COJIHIA KaK MCTOYHUKA TEIIOBOU
SHEPIHUHU.

29. dusnueckre OCHOBBI MPeoOpa30BaHUs YHEPTUU COMHEYHOTO M3IYUYCHHUS B
NIEKTPUUECKYIO.

30. XapakrepHble pa3Meps! (POTOITEMEHTOB.

31. Jpyrue MeToabl MOMyYEHUs IICKTPUUECKON dHEPTUU: BHEITHUN (oTOdhDEKT,
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 MHPOPMALIUH, IPUMEHSTh
CHCTEMHBIH IOIXO ISl pEILICHHsI TOCTABJICHHBIX 33134

1. 3anaua 1. [lons npeoGpasyemoit BOY sHepruum Berpa paBHa ko3¢ dunuenty momuoctu CP
= 4a(1-a)2 . IlpoauddepeHIMPOBaB ITO BBIPAKEHHUE IO a, OKAKHUTE, YTO MAKCUMAJILHOE 3HAauUCHHUE
CP =16/27 u nocturaercs pu a = 1/3.

2. 3amaya 2. Mcnonb3ys otHomeHue miomaned A0 u Al, moKakuTe, 4TO B ONTUMAIbHOM
Clydae COIVIaCHO JIMHEHHOW TeopuHu MA0Jds MpeoOpa3oBaHHOW DJHEPruuM paBHa 8/9 »sHepruum
Haberarouiero noToka

3. 3apmaua 3. IlokaxxuTe, YTO IPHU PIIEEBCKOM 3aKOHE PACIPENEIEHMSI CKOPOCTH BETpa
BBITIOJTHSIOTCSI COOTHOIIIEHUS: a) Hanboliee BeposTHasE CKOpocTh paBHa 0,8 u 0) Hambosee BeposSTHOE
3Ha4YE€HHE BeTpa JOCTUTaeTCsl IPU CKOPOCTH BETpa, paBHOM 1,6 u

4. 3amava 4. a) BerposHeprernueckas ycTaHOBKA IMPH JIFOOOW CKOPOCTH BETpa MOAICPKUBACT
MMOCTOSTHHBIM KOA((PHUIIMEHT OBICTPOXOAHOCTH, paBHBIA 8. Ilpm Kakol CKOPOCTH BeTpa CKOPOCTh
KOHIIOB JIOTIACTEH BETpOKoJieca JOCTUTHET ckopocTh 3Byka? 0) Kpymnas BOVY mmeer Berpoxosieco
nuameTpoM 100 M, Bpamaromieecs ¢ MOCTOSHHOW YINIOBOM CKOPOCThIO. [Ipu Kakoil yriioBoil CKOpOCTH
BpallleHUs] 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 TIpennonokeHuu 0 ToM, 4TO TaKOBa MOTPEOHOCTH OHOTO
YelloBeKa B JIEHb, CPABHUTE ITY DHEPIHIO C TEM, YTO COJIEPKUT JPEBECHHA, U TaKUM 00pa3oM JaiTe
orneHky TeruioBoro KIIJ[ mcronb3oBaHusi OTKpeITOro oras. 0) Kakoe KOJWYECTBO CTPOEBOTO Jjeca
cpybaer nepeBHs u3 200 >xurenmeit B roxa? 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 4yepe3 Hero mnpoxomuT 0,2 M3 maccel, coiepxkamiei 4 Kr cOpakmBaeMOro Marepuaa.
[Ipenmnonaras, 4To OcHOBHasA peakius B Ouorazoreneparope 4 2 . C12H22011 H20 6CH 6CO BAKT
+ [0 —[J + u 4ro OHA MAET B TEUEHHE 7 CYyT, ONpPEIETUTEe KOJIUYECTBO IMOTy4aeMoro ouorasa
€XKECYTOYHO M TEIUIOTY €ro cropanus. Yemy paBHO >KBUBAJIEHTHOE 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 MoTpedyeTcs s TOro,
yro0bl 3TO oOcymecTBUTh? Kakyro uacTh Temsa Momia Obl JaTh camMa XUMHYECKas peakius
cOpaxuBaHwUsI?
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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. f1., Ap3zamasnes A. I. HeTpaauimonHasie 1 BO30OHOBIIIEMbIC HCTOYHUKH SHEPTUH
[DnmekTpoHHBIHN pecypc]: yueOHOe mocoOue s CTyACHTOB HanpaBieHus « TermmodHepreTuka u
TemioTexHukay, - Jluneuk: M3a-so Jlunenkoro I'TY, 2014. - 77 ¢. - Pexxum nocryna:
https://lib.rucont.ru/efd/302212/info

2. beszy6uera M. M., Bonkos B. C., [Tupkun A. I'., ®okun C. A. DHepreTuka TeXHOIOTUIECKUX
nporieccoB AIIK [DnekrponHsIil pecypc]: yueoHoe mocodue, - Cankr-IletepOypr: CIIOI'AY, 2011.
- 265 c. - Pexxum moctyma: https://lib.rucont.ru/efd/258991/info

3. HeTpagunmoHHbIe 1 BO30OHOBIISIEMbIE NICTOUHUKH SHEPTUH [ DNEKTPOHHBIN pecypc]: yueObHoe
1ocoOue K BHIIMOJHEHHUIO PacyeTHO-TpaduuecKoil paboThI AJIsl CTYACHTOB, 00Y4aOLIUXCSI 110
HarpasiieHUI0 « TerosHepreTika u TermaoTexHuka», coct. Lpipkuna T. B., [lupobokosa T. A.,
KouerkoB H. I1. - M3nanue 2-e uzg., nepepad. u gom. - Mxesck: PUO Mxesckas 'CXA, 2017. - 24
c. - Pexum mocryma: http://portal.udsau.ru/index.php?q=docs&download=1&i1d=20903

10. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJTEKOMMYHUKAIIMOHHOH ceTn UHTepHeT
1. http://elib.udsau.ru/ - 6GubnuoTEKa HMEKTPOHHBIX Y4eOHBIX TocoOuit Yamyprckoro [AY
2. http://elibrary.ru - Hayunas snexrponHas 6ubauoreka E-library
3. https://yandex.ru - [TouckoBas cucrema SHmexc
4. http://portal-energo.ru/ - [Topran "DueprosdpexkTHBHOCTH U SHEpPTrOCOEpEKeHHE"

11. MeToauvecKkue yKa3aHus 00y4a0IMMCS 110 OCBOCHUIO TUCUMUIIIMHBI (MOTYJIs1)

[lepen wm3yueHHEM AMCUUIUIMHBI CTYACHTY HEOOXOIUMO O3HAKOMHUTBCS € paboueil mporpammon
JTMCUUIUIMHBI, U3yYUTh NIEpeueHb PEKOMEHIYEMOM JIUTEpaTyphl, IPUBEACHHON B pabodell mporpamme
ICcUUIUIAHBL. 711 3¢ (EKTUBHOTO OCBOEHHS JMCHUIUIMHBI PEKOMEHIYETCsl TOCEIIaTh BCE BUIBI
3aHATUN B COOTBETCTBUU C PACIHCAHMEM U BBIIOJHATH BCE JAOMAIIHUE 3aJaHUS B YCTAHOBIICHHBIC
IpernojaBaresieM CpokH. B ciyyae mpomycka 3aHATHH 10 YBaKUTENIBHBIM MPUYMHAM, HEOOXOIUMO
MIOJIYYUTh y MPENOJABaTeNsi MHAUBUyAIIbHOE 3aJaHue 110 NPONyIIeHHOU TeMe. [lomydennsle 3HaHus
U YMEHHMs B IIPOLIECCE OCBOCHUS IUCLMIUIMHBI CTYJEHTY PEKOMEHIYETCS IPUMEHSATH Ul PELICHUs
3aja4, HE OO0M3aTEeNIbHO CBS3aHHBIX C MPOrpaMMOM JUCHUIUIMHBL BrageHne KOMIETEHUIUSMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyieT MoATBepKaaThesi BamM ymMeHneM CTaBUTh KOHKPETHBIC 3314,
BBISIBIISITH CYIIECTBYIOIIUE MPOOJIEMBI, pelIaTh UX U MIPUHUMATh HA OCHOBE TOJTYYEHHBIX PE3yJIbTaToOB
onTuManbHble pemieHus. OCHOBHBIMHM BHJAMM YYEOHBIX 3aHATHN Ui CTYACHTOB IO Yy4eOHOM

JUCLUIUIMHE  SBJISIOTCA: 3aHATUSA  JICKUMOHHOTO THIIA, 3aHATUS CEMUHApPCKOIO  THUIIA
caMOoCTOsITeNIbHAs paboTa CTY/ICHTOB.

n

®opmbl pabOThI Metonuyeckue ykazaHus A5l 00y4arommxcst

Jleximonnele 3ausaTHs |PaboTa Ha JISKIUH SBISETCS OYCHDb BAKHBIM BHUJIOM JIEATEIBHOCTH JIIS
W3yYCHUS AUCIUILTUHBI, T.K. Ha JICKIIUU TPOUCXOAUT HE TOJIBKO COOOIIECHHUE
HOBBIX 3HAHU, HO M CUCTeMAaTH3anus U 0000IeHNe HAKOTUIEHHBIX 3HAHUH,
dbopMupoBaHUE Ha UX OCHOBE UICHHBIX B3TIISAI0OB, YOCKICHHUIA,
MHUPOBO33PEHUS, Pa3BUTHE MO3HABATEILHBIX U MPOECCHOHATBHBIX
MHTEPECOB.

Kparkue 3anvcu jiekinnii (KOHCTIEKTHPOBAHUE) IOMOTAET YCBOUTH MaTepHall.
Hammcanue KOHCIIEKTA JICKIUI: KPATKO, CXeMAaTHYHO, TIOCIIEIOBATEILHO
(UKCHpPOBaTH OCHOBHBIC MTOJIOKEHHU S, BRIBOJIBI, (DOPMYITHUPOBKH, 0000IIIECHNS;
TIOMeuaTh BaYKHBIC MBICIIH, BBIJICJATH KITFOYEBBIE CIIOBA, TEPMHUHBL. KOHCTIEKT
JydIlle TTOPa3IeNiaTh Ha MyHKTHI, maparpadsl, COOIOIas KPaCHYIO CTPOKY.
[TpuHIMNIHaTBHBIE MECTa, ONpeACTIeHHS, (POPMYIIBI CICAYET COMPOBOKIATH
3aMEUaHMSIMH: «BaKHO», «0CO00 Ba)XKHOY, «XOPOIIIO 3aIIOMHUTH» U T.II.
[IpociymmBaHue U 3aIUCh JICKIIUUA MOKHO ITPOU3BOIUTH MTPH TOMOIITH
COBPEMEHHBIX YCTPOUCTB (TUKTOHOH, HOYTOYK, HETOYK U T.I1.).
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Paboras HaJ KOHCTIEKTOM JISKIIHA, BCET/Ia CIEAYET UCIIOIb30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATYPy, KOTOPYIO TOTIOTHUTEIHLHO PEKOMEHI0OBAT
JIEKTOP, B TOM YKCJIE HOPMATUBHO-IIPABOBBIE AKThl COOTBETCTBYIOLIEN
HarpaBieHHOCTHU. [1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JICKIIUH CIEAYET
0003HAYUTH BOMPOCHI, TEPMUHBI, MAaT€PUaII, KOTOPBI BBHI3BIBAIOT TPYAHOCTH,
MIOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHyEMOM uTeparype. Ecinu
CaMOCTOSITENILHO HE yaeTcsi pa300parhbcsi B MaTepuaie, Heo0X0IuMo
chopMynupoBaTh BOMPOC U 3a7aTh MPETOIABATENI0 Ha KOHCYIbTAINN, Ha
3aHATHU CEMUHAPCKOTO TUIA.

JleximoHHBIN MaTepuan sSBisieTcst 0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh
OCBOEHHE COOTBETCTBYIOILETO pa3/ena Ui TEMBI.

JlabopartopHbie
3aHSATHUS

[Tpu MOATOTOBKE K 3aHATHUSIM U BBHIIOJHEHUH 3a/IaHUN CTYJEHTaM ClIeAyeT
UCIIOJIb30BaTh JUTEPATYPy U3 PEKOMEHJOBAHHOT'O CIIMCKA, a TAKKe
PYKOBOJCTBOBATHCS YKa3aHUSAMHU U PEKOMEHAAIMUSIMHU MTPETNOAaBaTesl.
[Tepen xaxabIM 3aHATHEM CTYACHT U3Yy4aeT IUIAH 3aHATHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATYPhl U JOMAIIHUM 33JaHUEM 10 BBIHECEHHOMY
Ha 3aHITHE MaTepuay.

CTyneHTy peKOMEHTyeTCs CIIeNYOIasl CXeMa TOATOTOBKH K 3aHSTHIO
BBITTOJTHEHHUIO IOMAIITHUX 33 JaHHM:

- MPOpabOTaTh KOHCIIEKT JICKITHIA;

- MPOAHANIU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayIwo);

- U3YYHTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJHYUN);

- peIIUTh 3aIaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyTHEHUSIX CHOPMYTUPOBATH BOMPOCHI K MPEIOJaBATEIIIO.

B koOHIIE Ka)KI0TO0 3aHATHUS THIIA CTYACHTHI MOJTYYalOT «IOMAITHEE 3aIaHUC)
JUTSL 3aKpeTUICHHsI TPOIIGHHOTO MaTepuaia. JloManiHue 3a1anus
HEOOXOIMMO BBITTOIHATH K KOKAOMY 3aHATHIO. CJI0XKHBIE BOIIPOCH MOXKHO
BBIHECTH Ha OOCYKIICHHE Ha 3aHSITUN CEMHHAPCKOTO THITA M Ha
WH/IMBUIyaJIbHbIC KOHCYIIBTAIINH.

CamMmocTogTeabHas
pabora

CamocrosTenbHast paboTa CTyJEHTOB SIBJISETCS COCTAaBHOM YacCThIO UX
y4eOHOM pabOThl U UMEET LEIBIO 3aKpeIICHNE U YIITyOJIeHUE TTOTyISHHBIX
3HAHWI, YMEHUU W HABBIKOB, TIOUCK ¥ IPUOOPETCHNE HOBBIX 3HAHUM.
CamocrosTenbHas padoTa CTyIEHTOB BKJIIOUAeT B ce0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOM
JUTEPATYPHI; OATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUYaJIbHOM U TPYyHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAK)KE KOHTPOJIb 3a JeSITEIbHOCTBIO CTYACHTA
OCYILECTBIIIETCS BO BPEMS 3aHATHUM.

Llenbro npenogasarens ABISIETCS CTUMYJIUPOBAHUE CAMOCTOSATEIIBHOTO,
yoIyOnEHHOTO U3yUYeHUS MaTepralia Kypca, XOpoIIo CTPYKTYpPUPOBAHHOE,
MOCJIEA0BATEIBHOE U3JI0KEHUE TEOPUH HA 3aHATHUAX JIEKIIMOHHOTO TUIIA,
0TpabOTKa HABBIKOB PELICHHMS 33/1a4 U CUCTEMHOTO aHalln3a CUTYyallui Ha
3aHATHAX CEMUHAPCKOTO TUIA, KOHTPOJIb 3HAHUM CTYIECHTOB.

Eciu caMoCTOsTENbHO HE yIaIoCch pa3o0parkes B Marepuae,
chopMynupyiiTe BOnpoCckl 1 00paTuTeCh Ha TEKYIIEH KOHCYIBTAIIUN WK Ha
OnmvpKaifIeit IeKIMK 3a MTOMOIIIBIO K TIPETIo1aBaTelNto.

[ToMmuMO caMOCTOATENBHOTO U3yUYE€HHSI MATEPUAJIOB 110 TEMaM K
CaMOCTOSITENIbHOM paboTe 00ydaromuXcsi OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATHSIM, 110 PE3yJabTaTaM KOTOPOM MPEICTABISETCS OTYET
MIPETIO/IaBaTelIIo0 U MPOXOTUT cobeceioBaHHeE.
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IIpu caMOCTOATENBHON TOATOTOBKE K IIPAKTUYECKOMY 3aHATHIO
oOyyaromuiics:

- OPraHu3yeT CBOIO AESTEIbHOCTh B COOTBETCTBUU C METOINYECKUM
PYKOBOJZICTBOM T10 BBIITOJTHEHUIO MPAKTUYECKHUX padoT;

- M3y4aeT UH(OPMALMOHHbIE MAaTEPHAIIBL;

- IOJATrOTaBIMBAET U OPOPMIISIET MaTepPHAJIbl IPAKTUYECKUX paboT B
COOTBETCTBUM C TPEOOBAHHUSIMH.

B pesynbrare BBINOIHEHUS BUJIOB CAMOCTOSITENbHOM pabOThI IPOUCXOAUT
(opMHpOBaHUE KOMIIETEHLIUH, YKa3aHHBIX B pabouell MporpaMmsl
JTUCITUATITUHBI (MOTYJIA).

[IpakTnueckue
3aHSATUS

@opMbl OpraHU3alK MPAKTUUECKUX 3aHATHI OMPEIeIIOTCs B
COOTBETCTBHUH CO CIIEIM(PUICCKUMH 0COOCHHOCTAMHU yUeOHOH TUCIIUTUIMHBI
U 1ensaMu o0yueHus. IMu MOTyT OBbITh: BBITIOJTHEHUE YIIPAKHEHUH, pelIeHre
TUIOBBIX 33/1a4, PEIICHNE CUTYallMOHHBIX 3a7a4, 3aHITHS 110
MOJICIIUPOBAHUIO PEAbHBIX YCIOBUM, I€JI0OBbIE UTPBI, UTPOBOE
MPOEKTHPOBAHNE, UMUTAIIMOHHBIE 3aHATHS, BbIC3/IHbIC 3aHATHS B
opraHu3anuu (MpearnpusIThs ), 3aHATUA-KOHKYPCHI U T.14. [Ipu ycTHOM
BBICTYIUICHUU IO KOHTPOJIbHBIM BOIIPOCAM CEMUHAPCKOT0 3aHATHUS CTYACHT
JIOJDKEH M3J1arath (He YMTaTh) MaTepHal BBICTYIUICHHS CBOOOIHO.
Heo0xoammo KOHIIEHTPUPOBATh CBOE€ BHUMAHUE HA TOM, YTO BBICTYIIJICHHUE
JOJHKHO OBITH 0OpAIEHO K ayIuTOPUH, a HE K IIPETo1aBaTelio, T.K. 3TO
3HAYUMBIN acTIeKT (POPMHUPYEMBIX KOMITCTCHITHA.

[To oKOHYaHUH CEMUHAPCKOTO 3aHATUS 00yJaIOLIEeMyCsl CIIeTyeT IIOBTOPUTh
BbIBO/IbI, ITOJIYYCHHBIC HA CCMUHAPC, MIPOCIICANB JIOTUKY UX TOCTPOCHUA,
OTMETUB TIOJIOKEHHUSI, JISKAIUE B X OCHOBE. J[J1s1 3TOTO 00y4aromeMycs B
TCUCHUC CCMHHApa CJICAYCT ACJIaTh TOMCTKHU. bonee TOrO, B CJiy4uac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1r00 BOIIpoca MPOMIEHHOTO
Marepuaia oOyJaromemycs clieayeT 00paTuThes K MPernogaBaTelto s
HOJTY4YEHHUsI HEOOXOMMOM KOHCYIBTAIIMH U Pa3bsICHEHUSI BOSHUKILICH
CUTYyaLUH.

[Ipu moaroToBKE K 3aHATUSAM CTYIAEHTaM CIIEAYET UCIIOIb30BaTh JIUTEPATYPY
U3 PEKOMEHIOBAHHOTO CITHCKA, a TAK)KE PyKOBOJICTBOBATHCS YKa3aHUSIMU U
PCKOMCHAAUAMU ITPCIIOAaBaTCIIA.

[Tepen xakabIM 3aHATHEM CTYACHT M3y4YaeT IUIaH 3aHATHUS C TIEPEYHEM TEM U
BOMPOCOB, CIIMUCKOM JIUTEPATyphl U JOMAITHUM 33/1aHUEM IO BHIHECEHHOMY
HAa 3aHATUE MaTepuay.

CryneHTy peKOMEHAYEeTCs CIIEAYIONIasi CXeMa IMOATOTOBKY K 3aHSATHIO U
BBITIOJTHEHUIO JOMAIIITHUX 33.I[aHI/I1>'II

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- IPOAHANIU3UPOBATH JINTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4YaeMOMY
pazneny (MOAyI0);

- U3YYHTb PEIICHUs TUIOBBIX 3a/1a4 (IIPU HAJIUYUN);

- peluTh 3aJJaHHbIE JOMAIIIHUE 3aJaHus;

- TIpU 3aTPyAHEHUSIX CHOPMYIUPOBATH BOMPOCHI K MPENOJaBaTEIIIO.

B KOHIIE KaK10T0 3aHATHS CTYAEHTHI II01y4aroT «IOMAaIIHee 3aJaHue» AJIs
3aKpeIuIeHus MPOKUACHHOro Marepuaia. Jlomanaue 3aaanus HeoOX0uMO
BBITOJIHATH K KaKJIOMY 3aHATHIO. CII0KHBIE BOIIPOCHI MOYKHO BBIHECTH Ha
o0CyXJIeHHE Ha 3aHATUU WM Ha UHAWBUIYaIbHbIE KOHCYJIBTAIINN.

Onncanue BO3MOKHOCTEH M3y4YeHHsI AUCUUIIMHBI JuiaMu ¢ OB3 u uaBaanaamu
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OOyyaromuMmcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JIOPOBbsSI NPEIOCTABIAIOTCS CIICLUANIbHBIC
y4eOHMKH, YdeOHBIC MMOCOOHS M TUAAKTUYECKHE MaTepuaibl, CIelHaIbHble TEXHUUYECKUE CPENCTBa
0o0y4eHHUs! KOJUICKTUBHOTO M HMHIUBUAYaJLHOTO MOJb30BAaHUS, YCIYI'M acCHUCTEHTa (TIOMOIIHUKA),
OKa3bIBaIOIIEro  OOyYaromMMCsl HEOOXOMUMYI0 TEXHHYECKYI0 TOMOIIb, a TaKXkKe YCIyrd
CYpPIOIIEPEBOTUMKOB U TU(IOCYPAONIEPEBOTIUKOB.

OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYalOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
MOXeET OBITh OPraHU30BaHO COBMECTHO C JPYTUMH 00yUarOIIUMUCS, a TaK K€ B OTJCIIbHBIX TPYTIaXx.
OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYaIOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
OCYILIECTBIACTCS C YYETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO PAa3BUTHS, WHIUBHIYaJIbHBIX
BO3MOXKHOCTEM U COCTOSIHUS 310POBbSL.

B nensx noctynmHoCTH mofydeHus BBICIIEro 00pa3oBaHus o 00pa30BaTeIbHON MPOrpaMMe JIMIAMHU €
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI TPU OCBOCHUH JTUCHUILUIUHBI (MOIyJIs1) 0OecTiednBaeTcs:
1) aig aui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS IO 3PEHUIO:

- IPUCYTCTBUE ACCHUCTEHTA, OKA3BIBAIOIINI CTYIEHTY HEOOXOAUMYIO TEXHHYECKYIO0 TIOMOIIb C y4ETOM
WHAVNBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MEepPEeIBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHKE, B TOM YUCIIC, 3aMMCHIBAsI IO/l JUKTOBKY),

- THCBbMEHHBIE 3aJaHUsl, a TaKXKEe MHCTPYKIMH O TOpPSJKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuaibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONINe KpPYITHBIN
mpudT WK aynuodaiie),

- MHAUMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He MeHee 300 ok,

- mpu HEOOXOAUMOCTHU CTYACHTY JJsi BBIMOTHEHHUS 3a/JaHUs TPENOCTABISICTCS YBEITUYHMBAIOIICE
YCTPOUCTBO;

2) Uit IUI] ¢ OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS IO CITYXY:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLINII CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momMoraeT 3aHsATh pabouee MecTo, MepelBUraThCs, MPOYUTATh U
oOopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 1O/ JUKTOBKY),

- obecreunBaeTcs HAJIMYUE 3BYKOYCHIJIMBAIOUICH ammapaTypbl KOJUIEKTUBHOTO TOJB30BaHUS, MPH
HE0OXOTUMOCTH oOyuaroremycs MPEIOCTABISICTCS 3BYKOYCHJIUBAIOIIAs ammaparypa
WHANBUIYATHHOTO TIOTH30BAHHS,

- obecrieunBaeTcs HaIeKallMMH 3BYKOBBIMU CPEICTBAMH BOCIIPOU3BEACHUS HH(OpMAIUY;

3) s M ¢ OTPAaHUYCHHBIMH  BO3MOXKHOCTSMHU — 3[IOPOBBS, HMEIONINX  HAPYIICHUS
OTIOPHO-/IBUTaTEIILHOTO armapara (B TOM YHCJIE C TSDKEIBIMUA HAPYIICHUSIMH JIBUTATENbHBIX (DyHKITUH
BEPXHUX KOHEUHOCTEH MM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- MUChMEHHBIEC 3aJ]aHMs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO CIELHAIU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredyeHrneM I HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHHUI0 00YYaroIIerocs 3a/laHusl MOTYT BBITIOJIHATHCS B YCTHOU hopme.

12. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHH
NudopmalinoHHble TEXHOJIOTUH peaTu3allui JUCIUTUTHHBI BKITIOYAI0T

12.1 IIporpaMmMHoe odecriedeHue
1. Omnepaunonnas cucrema: Microsoft Windows 10 Professional. Ilo moamucke mis yyeOHOTO
nporecca. Ilocnennsis nocrynHas Bepcust nmporpammbl. Astra Linux Common Edition. JloroBop
Nel73-I'K/19 ot 12.11.2019 1.
2. bazossrii makeT porpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. JJoroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas mumensus. orosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. beccpounas mumensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounass mumensus. JloroBop Nel06-I'K or 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpeMeHHble mnipoeccMOHANbHbIE 0a3bl JaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI
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1. MadopmanmroHHO-CIIpaBoOYHAs cHcTeMa (CIpaBOYHO-TIpaBoBasi cucTema) «KOHCYTBTaHT TUTOCH.
Cormamenne Ne HKIT2016/JICB 003 or 11.01.2016 s wucmonb30BaHUS B yYEOHBIX IIEIISAX
6eccpounoe. OOHOBISETCS pEryisipHO. JIMIeH3UsI Ha BCe KOMIBIOTEPHI, UCIONb3yeMble B y4eOHOM
nporecce.

2. IIpodeccuonanbupie 6a3pl gaHHbIX Ha Mmaargopme 1C: [lpeanpusitie ¢ JOCTYNHBIMU
koHpurypauusmu  (1C: ERP  Arponpomsiienssiii kommieke 2, 1C: ERP Duepreruka, 1C:
Byxrantepust monokosaBona, 1C: Byxrantepuss ntunedadbpuku, 1C: Byxranrepus sneBaropa u
KoMOuKopMoBoro 3aBona, 1C: Obmenut, 1C: Pectopan. ®@pont-oduc). Jlunensnonusiii 1oropop Ne
H8775 01 17.11.2020 .

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUITHHBI(MOILYJIs)
MaTepHaHBHO-TCXHquCKOG 066CH€‘ICHI/IC JUCHUITIINHBI:
OcHaleHue ayaiuTopuid

1. YyeOnas ayquropusi /Ui IPOBEACHUS 3aHATUH JEKIIMOHHOTO M CEMHHAPCKOTO THIIA, TPYIIIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOW aTTecTaluu. AyauTOpus,
YKOMIUICKTOBAaHHAS CHEIHMAIU3UPOBAHHOM MeOeIbl0 M TEXHHYECKHMMH CpPEACTBaMHU OOydeHUs,
CITy>KaIllMMU JUTSl IPEACTaBICHHUS yueOHOH nH(popManuu O0BIION ayTuTOpun

2. YyeOHas ayquTopus Ui MPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHUHAPCKOTO THIIA, TPYIIIOBBIX
WH/IWBUYAIbHBIX  KOHCYNbTAllMi, TEKYLIEro KOHTPOJIS W  MPOMEXKYTOYHOM  aTTecTallH
(mpakTHYECKUX 3aHATHUI). AyIUTOPHS, YKOMILJIEKTOBaHHAs CIIEIMATM3UPOBAHHON MeOebIo

3. YueOHast ayauTopusi AJis IPOBEAECHUS 3aHATHUI JIEKIIMOHHOTO M CEMMHAPCKOT0 TUIA, TPYIIOBBIX U
WH/IMBUIYalbHbIX  KOHCYNbTAllMi, TEKYLIEro KOHTPOJIS W  IMPOMEKYTOYHOM  aTTecTaluH
(J1abopaTOpHBIX  3aHATHH). AyIUTOpHS, YKOMIUIEKTOBAaHHAs CICIUATM3UPOBAHHON MeOenblo,
JlaGopaTtopHbie CTeHIBI

4. Ilomemenue mjsi caMoCTOSITeNIbHON paboThl.IlomernieHne OCHAIEHO KOMITBIOTEPHONW TEXHUKOH C
BO3MOKHOCTBIO TIOAKIIOUEHHS K ceTh VHTepHeTr m oOecrmedyeHWeM J0CTyna B D3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPEY OpTraHU3AIIIH.

5. IlomemieHust 11 XpaHeHUs U TPOYUIAKTUIECKOTO 00CTy )KUBaHUS y4eOHOTO 000pYIOBaHHS.
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