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BBEJIEHUE

1. OneHo4HBIC MaTepHaIb 110 JUCLUILIIHE (MOJYIIIO) SBISTIOTCS 00s13aTeNbHBIM 000C00JICHHBIM IIpHIIOKeHneM K Paboueil mporpamme
JMCLUIUIMHBI (MOJYJIS) M IIPE/ICTABIICHBI B BHJIE OLICHOYHBIX CPE/ICTB.

2. OLeHOYHBIE MaTepHAIIbI ABJISETCA COCTABHON YaCThI0O HOPMAaTHBHO-METONYECKOT0 00ECIICYEHHS CUCTEMBbI OLIEHKH KauecTBa OCBOCHUS
00yJaronMMHICs YKa3aHHOH AUCIUIIIMHEI (MOTYJIS).

3. IIpu moMoIIM OIIEHOYHBIX MaTEePUaIOB OCYIIECTBISIETCS KOHTPOJIb U YIIPaBJIEHHE IIponeccoM (GopMHUpOBaHHs 00y4JaIOIINMHUCS KOMIETSHITHH,
u3 yncna npexycmMoTpeHHsx @I'OC BO B kauecTBe pe3yabTaTOB OCBOCHUS TUCLUILTHHBI (MOAYIIS).

4. OieHOYHBIE MaTepHAIIbl IO AUCHUIUIMHE (MOAYIIIO) BKIIOYAIOT B ceOsl:

- OLICHOYHBIE CPEICTBA, TPUMEHsIEMbIE IIPH IIPOMEXKYTOUHOH aTTECTAIIH 110 UTOTaM M3YYeHUsI TUCIUIUIHHBI (MOITYJIS).

- OLICHOYHBIE CPEICTBA, TPUMEHsIEMbIe B paMKaxX HHAUBH/YaJIH3al[1 BBITOJHEHHS, KOHTPOJIS (PHMKCHPOBaHHBIX BUaoB BAPO;

- OLICHOYHBIE CPEJICTBA, IPHUMEHIEMBbIE IS TEKYIETO KOHTPOJIS;

5. Pa3paboTuukaMu OIIEHOYHBIX MaTEpUaOB MO AUCHUIUIMHE (MOAYIIIO) SBISIOTCS MPenoaBaTenu Kageapsl, o0ecreynBaroeld n3ydeHne
00yJaronMMHICS TUCIHUILUTIHEL (MOIyIns), B Akanemun. CozepikaTenbHOI OCHOBOH IS pa3pa0dOoTKM OIIEHOYHBIX MaTepuasioB sBisieTcst PaGouas
TporpamMMa AUCIUIUIHHB! (MOTYJIS).

Hepequb BU0B OLICHOYHBIX CPEACTB

IIepeuens BOpoCcoOB k 3a4UeTy

[lepeuens 3amannii I KOHTPOIBHBIX PadOT

KoMmiexkT KOHTPOJIBHBIX BOIIPOCOB AJIs IPOBECHUS YCTHBIX ONIPOCOB
KommuexT 3aganuii U1 KOHTPOIBHOW pabOTHI

Tecr-3ananue

KommnekT 3amannii 1u1s1 BBITIOJIHEHUS pacdeTHO-TpadHuecKoil paboThI
KoMIuIeKT 3a1aHuii 71 3aHATHI B MHTEPAaKTUBHOI popme (paboTa B rpyie)
Kommext 3amanuii st mpakTH4eckuX (JIaopaTopHBIX) padoT

Keiic-3amaua

CpeIlCTBa JJIsL HpOMe)KyTO'—lHOﬁ AaTTECTAllUHU M0 UTOraM U3YYCHUS TUCHUIIJINHBI

HopmartuBHas 6a3a npoBeJeHIs TPOMEXYTOUHOH aTTECTAN 00yJalomuXcst O pe3ylbTaTaM H3ydeHHs AUCIUIIINHEL:
[{udpossle anbTepHATHBHBIC NCTOYHUKY SHEPTUU

1) metictByromee «[lomoxeHne o TeKyeM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOH arTectannu obyqarontuxcst @I'bOY BO Bypsarckas
I'CXA»

OCHOBHBIE XapaKTEPUCTUKH IPOMEKYTOUHOH aTTeCTAIK 00yIaIOMUXCsI IO UTOTaM U3Y4eHHUS JUCIUILTHHBI (MOIYJIS)

1 2
o CTaHOBJICHHE YPOBHS JOCTHXEHHS KaXKIBIM 00yJaronMcst Iieiel 00y4eHHs 110 JaHHOU
Lens mpomMexyTOUHOI aTTeCTaINH - Y P . a yHaroI 1 v A
JTUCIUILTIHE
®dopma NPOMEKYyTOUHOH aTTeCTaLUH - Ox3aMeH

1) moArOTOBKA K 3K3aMEHY U Cava SK3aMeHa OCYIIECTBIISETCS 3a CIET yIeOHOTrO BpeMEHH
(Tpym0€MKOCTH), OTBEIEHHOTO Ha YK3aMEHAIIMOHHYIO CECCHIO JUIs 00yJalOMuXCsl, CPOKH KOTOPOit
Mecto 3K3ameHa B rpaduke yaeOGHOTro YCTaHaBIMBAIOTCS IPUKA30M IO aKaJeMUU

rnpomuecca:
2) Jiara, BpEMs U MECTO IIPOBEACHMS SK3aME€Ha ONPEACIISACTCA Fpa(bI/IKOM Ccla4yu 3K3aMCHOB,

YTBEPKAAEMBIM JeKaHOM (aKyIbTeTa (AUPEKTOPOM HHCTHTYTA)

dopma dK3aMeHa - (ITuceMeHHBIH, yCTHBIIH)

ITpouenypa mpoBeAeHHs dK3aMeHa - IpeCTaBlIeHa B OLIEHOYHBIX MaTepuaiax 1o JUCLUILINHE
OK3aMeHalMOHHas NporpaMma o 1) mpencraBieHa B OLIEHOYHBIX MaTepHajIax Mo JUCLUIIIMHE
y4eOHOH ANCIUIIIINHE: 2) 0XBaTBIBACT BCE PA3/IEIIBI IUCIUILIHHBI

OCHOBHBIE XapaKTCPpUCTUKHU HpOMe)KyTO'»IHOfI arrecrauuu OGy‘-{aIOH_[I/IXCﬂ IO UTOoraM U3y4C€HUs JUCHUIIIUHBI

1 2
o CTaHOBJICHNE YPOBHS JOCTHXEHHS KaXKIBIM 00yJaromuMcst 1esiell 00y4eHus 1o JaHHOU
Ilenp mpoMekyTOUHOH aTTECTaLUH - Y yp . a yHarol 1 e A
JUCLUILINHE
®opma NPOMEXYTOUHON aTTECTALUHU - nud. 3ader

1) yuactre o0ydJaromerocsi B Ipoleaype NoNydeH s 3auéTa  OCYLIECTBIETCs 3a CUéT yuyeGHOTro

MecTo mpoLeypbl MOMyueHns 3auéTa 5 | BREMEHH (TpymOo€MKOCTH), OTBEIEHHOTO Ha N3YYEHHE JHCIUILTHHEI

rpaduke yueGHOro mporecca .
2) npouenypa npoBoautcsi B pamkax BAPO, Ha nocnenneil Henene cemectpa

OCHOBHBIE YCIIOBUSI TOTyIEHHS 1) obyuaromuiicss BBIIOIHIII BCE BUJIBI yUeOHOM pabOTHI (BKIIIOYAst CAMOCTOSATENBHYIO) M OTIHUTAIICS
oOydaronmMmcs 3auéra: 00 MX BBIITOJHEHUH B CPOKH, YCTAaHOBJICHHBIE Tpa)uKoM ydeOHOTO Tporiecca 1o JUCIUIIINHE




®OH/I OIEHOYHBIX CPEACTB

KOHTpOJ'IbHLle BOIIPOCHI M 3aJaHUA JJIs NIPOBEACHUA TEKYIEro KOHTPOJIA U l'lpOMe)l(yTO'—lHOﬁ aTTeCTAlluHU 110 UTOraM

[lepedeHp BOIPOCOB K 3a4€Ty MO TUCLHUILIMHE (MOAYIIIO)

1. Beepenue. [lousitue BUD. BanoBslii, 5KOHOMUUYECKHiA, TexHuueckuit moteHuuan BUD. [lepcnextussl pasputus  ( [IKC-7).
2. CymmapHas, npsimMast, nuddysnast connevnas paguanus (CP). ®axropsl, Brustomue Ha npuxoa CP (ITIKC-7).

3. CxyioHEHHe, NIMPOTa, YaCOBOH yroJ, BHICOTA, 3eHUTHBIH U a3uMyTaibHbIN yribl Koadduiuentsr nepecdera coaHeuHon
panrauuu CP ¢ ropu3oHTanbHO# Ha HaknoHHYt0 noBepxHocTh  (ITKC-7).

4.0OmpesierieHie  Harpy3KH TOPSYETo BOJOCHAOKEHHsS, BBIOOP COJHEYHOTO KOJUIEKTOPA, TEIIOBOTO akkymyisitopa. (ITKC-7).
5. Pacder TemnoBbIX XapakTepucTuk, kodddunuenra 3amernenus f. PazpaboTka TeXHUYECKON JOKYMEHTAI[HH 3CKU3HOTO
NPOEKTa CoJNHEYHOTO TertocHatkenus. (ITKC-7).

6. [TonesHoe temo, BeipadbaTeiBaeMoe coaHedHbIM KosutekTopoM CK, k.1r.a. Koaddumment apdextuBrOCTH O0TBOA Tetuta FR.
(TIKC-7).

7. YcTpoHCTBO, IPUHIMII IeHCTBUS coaHeuHoro kosuiekropa CBHY ¢ Tepmocudonnoii n npunyaurensHoi mupkyiasuueid  (IIKC
-7).

8. TermnoTexHuueckue U onTuueckue xapakrepuctuku CK.

VYeTpoicTBO COMHEUHOTo (HOTO- dIeMeHTa. BosbT-ammepHbie  XapaktepucTuku  ¢potomoryis. (ITIKC-7).

9. PesxxuMBbl paboThl, OJI0K-cXeMa COTHEYHOro (OTo- aneMeHTa. Ha3HaueHue 3apsIHOTO YCTpOiCTBa, HHBEPTOPA, aKKYMYJIATOPA
(IIKC-7).

10. Dxonorudeckasi 3HAYNMOCTb BHEJPCHNSI COJHEYHBIX YCTAaHOBOK JUIS TOPSYETO BOJOCHAOKEHHS — CEIBCKOXO3STHCTBEHHOTO
npou3BoJICTBa  ObITa Baiikanbckoro peruona. (ITKC-7).

10 BanoBslil HOTEHIIMA BETPOBOM 3HEPTUU. Y CTPOMCTBO, MPUHIUI IEHCTBUS BETPOIHEPreTUYECKOH ycTaHOBKH BOY.
Texunueckuit morenrman (ITKC-7).

11. Onpenenenne TeXHUYECKOTO NOTEHIMAIa BETPOBOM dHepreTuku. Boibop BeTpoBoro arperara. PazpaboTka npuHIMIHAIEHON
cxemsl BDY (IIKC-7).

12. Bsibop doromomyneii. Pazpaborka npunimmuanbaoii cxembr @Y (TIKC-7).

13. Pacuer TemioBoro 6anaHca XKUJIOTO JOMa, IIOMIAAN COTHEUHBIX KOJUIEKTOPOB, IIOJIE3HOTO TeIia, KOG UIMeHTa 3aMeILeHU
f, croumoctu Beipabotku Terua. (ITIKC-7).

14. Pacder Harpy3Kd OTOIDICHHUS, XapaKTEPUCTHK maccuBHOM conHeuHoi cucteMsbl (IICC). TemnoBoro 6ananca )KHUIOTO A0Ma.
Paspaborka npunnunuansHoi cxemsl [ICC. (ITKC-7).

15. Pacuer TerioBoro 0anaHca )UJIOro JOMa, KOJHMYECTBa MOJIE3HOro TeIla, koadduuueHTa 3amenienus f, croumoctu
BBIPAOOTKH TerjIa MacCUBHOU cosHeuHOo# cuctembl [ICC ¢ yueToM KanuTalbHBIX M 3KCIUTyaTanuoHHbix 3atpar. (IIKC-7).

16. Pacuer BasioBOro moTeHIMaNa, BRIPaOOTKH SHepriuy BOY mpu pa3nudHbIX CKOpPOCTAX U ko3 duimenTa pacrpeaeaeHus mo
Beiioemy. (ITKC-7).

17. Haznauenwue, ycTpo#cTBo u npuHiun aewcteust Muuu- I'DC.. (ITIKC-7).

18. TexHUKO-3KOHOMIYECKast Xapakrepuctika npmenerns Munu- I'DC mns  K(D) xosstiicts Pecybnuku Bypsitus. (ITKC-7).
19. YcrpoiicTBo 1 npuHIUI padboThl ruapoarperata Mukpo- I'DC u npenBapuTebHas OleHKa 11e71eC000pa3HOCTH
HCIIONB30BaHUs 00beKTa B dHepreTrieckux remsx. ([IKC-7).

20. Onpenienenue nmapaMeTpoB BOAHOTO 0OBEKTA, BIMAIONINX HA BEIOOp THMa ruapoarperata Mukpo- I'OC u pexum ero paboTsl
(TIKC-7).

21. [IpoBeneHne TEXHUKO-9KOHOMHUYECKOTO 0OOCHOBAHMS . BBIOOpPA THIA CHIIOBOTO arperata NpUMEHHUTENILHO K BEIOpaHHOMY
THIPOTEXHHYECKOMY 00bekTy Mukpo- ['DC, B ToM umncIie onpe/ielieHne cpoka okynaemoctu npoekra. (ITKC-7).

22. Pacuét ruipo3HepreTUUEcKoro morexuana peanoro croka (IIKC-7).



23. Pacué€T cOOCTBEHHBIX 3aTPaT U CPOKa OKYIIAEMOCTH 32 CYET IPOM3BOACTBA AekTpodHepruu Manoit [IC. (ITIKC-7).

24. Texunueckoe obocHoBanue npuMenenns BOY (ITKC-7).

25. DxoHOMHYECKas OIIEHKA I1enecooOpazHocT npuMenerus BOY  (IIKC-7).

26. O0BbeM TIOTPEOIIEHHS SHEPTHH 00BEKTOM M pacdeT (poTosnekrpudeckoii cranmuu  (ITKC-7).

27. OneHKa KaluTaIbHBIX 3aTPaT Ha YCTAHOBKY M DKCILTyaTalMIO TeIM0IHEPreTHIecKo craniuu. OnpeneieHie cpoka
OKYITaeMOCTH TenodHepreTrdeckoit cranmun  (ITKC-7).

28. OnpejieneHre MapaMeTpoB U pacueTr coHeuHoro koyutekropa (ITKC-7).

29. OneHKa KallMTAIBHBIX 3aTPaT Ha YCTAHOBKY M 3KCILTyaTalluio COJHETHOTO KoulekTopa. OnpeneneHne cpoka OKymaeMOCTH
conHevHoro komtekropa (ITKC-7).

30. OueHka SKOHOMHYECKOH 3P PEKTHBHOCTH YHEPTOCHAOKEHHS TOCYJAPCTBEHHOTO YUPEKACHUSI OT HCIIOIH30BAHMUS
razonopuraeBoit Mmunu-TIL paborarouieit Ha 6uoraze (ITKC-7).

31. buororunBo 1 61ora3 - MepPCHEKTUBHBIC YHEPTOHOCUTEINH JUT SHEPTETHUECKUX YCTAHOBOK TOCYJAPCTBEHHBIX YUPEKICHNH
pacnoyioKeHHBIX B cenbckuX paiionax (ITKC-7).

32.IpeumymiecTBa GHOTA30BOM YHEPTETHKH W MEPOTIPHSTHSL, CTUMYJpytomue ee passurue (ITKC-7).

33. Pa3HOBHHOCTH TEXHOJIOTHYCCKHX CXEM II0 MPOU3BOACTBY Ouorasa u ynoopenuid. (IIKC-7).

34. OcHoBHBIE (HOPMBI ¥ MaTEPHAIIBI, IPUMEHACMBIEC TIPU W3TOTOBJICHUH METAHTEHKOB TI0 TIPOM3BOCTBY Onorasa.. (ITKC-7).
35. Pa3HOBHHOCTH CHCTEM MOAOTPEBA CHIPbS MPU aHAIPOOHOM COPAKUBAHUM OPraHHYECKUX 0TX010B B MeTaHTeHKe. ([TKC-7).
36. PazHoBuaHOCTH 060pYMOBaHHMiA ISt cOOpa U XpaHeHus 6uorasa. (ITKC-7).

37. IoaroroBka u ucnojip3opanue 6uoraza. (ITKC-7).

38. TeXHUKO-3KOHOMHYECKast OICHKA DKCIUTYATAI[MH OHOIHEPTETHUECKUX chucTeM B yemoBusx Cubupu. (ITKC-7).

39. CesoHHas 3KCIUTyaTanus bnosnepretudeckoi ycranosku. (IIKC-7).

40. OnpenienieHre  ONTUMAIBHOU JI03BI 3arpy3KH METAaHTEHKA NP MPOH3BoAcTBe Ouorasa.. (ITIKC-7).

41.0mnpefeneHue TEIOBOro bamanca 6uodHepreTuueckoit ycranopku (ITKC-7).

42 TIpoTtHuBomoKapHas 0€30MacHOCTh MPH IKCIUTyaTanuu 6uorazoBoro obopynosanus. (ITIKC-7).

43.9Kkonorn4eckue JOCTOMHCTBA IPUMEHEHHS B CEIbCKOM X03IHCTBE OMOIHEPTeTHUECKON TEXHOJIOTHH.

44. buorasossie ycTaHoBKH (rasoreneparopsi) (ITKC-7).

45. buora3oBeie KoreHepanuonubie MuHU-TIL 9 (ITKC-7).

46. TexHUKO-?KOHOMHUUYECKOe 000CHOBaHKE () (HEKTUBHOCTH CTPOUTENILCTBA B YUPEKICHHUIX Ta30MOPIIHEBBIX MUHU-TOI]
paboraronux Ha 6uoraze (ITKC-7).

47. O60CHOBaHKE TEXHUKO-DKOHOMHYECKOH AP (PEKTUBHOCTH MPUMEHEHHS TBEPIOTOIUIMBHBIX Ta30T€HEPATOPHBIX KOTJIOB LTS
oromnenuss s3panmii  (ITIKC-7).

48. TeepaoToIHBHBIE Ta3oreHeparopubie koiel  ([TKC-7).

49. MeToiKa OIpeAEIeHNUs TEXHUKO-9KOHOMHYECKOH 3((EKTUBHOCTH IPUMEHEHHUSI Ta30T€HEPATOPHBIX KOTJIOB JUIS OTOILUICHHS
spanuid  (ITKC-7).

50. MeTtoauka onpeaeneHus TEXHUKO-I)KOHOMIYECKOH 3 PEeKTUBHOCTH MPUMEHEHHST Ta30TCHEPATOPHBIX KOTIOB ISl OTOILICHUS
spanuit.  (ITKC-7).

Ilepedens 3amanuil 17151 KOHTPOJIBHBIX paboOT
o0yJaromuxcs 3a09HON (OPMBI 00YICHUS

1. Pa3HOBUIHOCTH HETPAJUIMOHHBIX 1 BO30OHOBIISIEMBIX SHEPTOPECYPCOB.
2. Bo3oOHoBiisieMble nctounnku sHeprun: ColiHIa, BeTpa, OMoMacchl, TEPMATbHBIX BOJ, MaJIbIX PEK , BTOPUYHOTO Teria
(CTOYHBIX BOJ, BBITSKHOTO BO3/IyXa M T.JI.) CEIbCKOX03IHCTBEHHOTO MPONU3BOJICTBA U OBITA.
. BanoBblii, TEXHUYECKHUN MOTEHIIMAT COJTHEYHOM 3HEepTUu.
. CostHEYHBIE CHCTEMBI TEIUIOCHA0KEHHS.
. ConHe4HbIe BOJIOHATPEBATEIBHBIE YCTAHOBKH.
. Conueunsie komwtekropa(CK). YcTpolcTBO, MPUHIATT TEHCTBHS.
. Tenmorexuudeckue xapakrepuctuku (to)m,UL,FR.
. DHepretryeckuii 6amanc CK.
IMonesHoe conueunoe terwio (Qmon).
10. ITaccuBHBIE COTHEUHBIE CUCTEMBI.
11. TlaccuBHBIE 3aKPBITHIE CUCTEMBI COJTHEYHOTO OTOIUIeHU (cTeHa TpomOa-Murmesst).
12. Dueprus Berpa. [loTeHnMan BeTpoOBON 3HEPTUH.
13. BetposHepreTHuecKie CUCTEMBI U 000PYIOBaHHS.
14. OcHOBHBIE BH/IBI U 3JIEMEHTHI BETPOIHEPIeTHUECKUX ycTaHOBOK(BOY).
15. Knaccugukaiust 1 KOHCTPYKIHS BETPOYCTAaHOBOK.
16. IlpousBoacTBO 3iekTposHepruu BOY.
17. Metoauka BeiOopa BOY st sHEprocHaOXKeHUS C/X MOTpeOuTENIeH.
18. DHeprust MasbIX BOAOTOKOB JUIsl mpuMeHeHust MuHu- ['DC .
19. DHepreTHyeCcKHil MOTEHIMAT BETPOBOW 3Hepruu B Poccuu u B Mupe.
20. Munulacbl 171 pepMepPCKHUX U KPECThTHCKHUX XO3SHCTB,
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21. MuUKpOTHIPOAIEKTPUYECKHE CTAaHIUH AJIS CEIbCKOX03SHCTBEHHOTO IPOU3BOICTRA.

22. ®OTO3HEPreTHIECKNE CUCTEMBI X 000pyJOBaHHMS. TEXHOIOTHS IPOU3BOICTBA JIEKTPOIHEPTHH.

23. ®oTodneMeHThl, POTOMOIYIIH.

24.0OcHOBHBIE 2JIEMEHTHI COJTHETHOH OaTapen: HHBEPTOP, 3apsTHOE YCTPONCTBO, akKyM.baTapes.

25. DHepreTHyecKne XapakKTepPUCTHKN COTHEYHOH (POTOIIEKTPHUUECKOI YCTAaHOBKH C 3aJaHHBIMHM TEXHUYECKUMH TTapaMeTpaMu U
BOJIbTaMIIEPHON XapaKTEPUCTUKOM.

26. DHepreTuuecKuil motTeHIuan ouomaccel B Poccun.

BrosHepreTrieckue CTaHIMMU 110 IPOU3BOACTBY OHOTa3a B MUpE.

27. XapaKTepuCTHKa ¥ TEXHOJIOTHS MPOU3BOJICTBAa ONOTOILINBA-Ta3a.

28. brorazoBsie crcTEMBI 1 000pYIOBaHHUS ISl MAIBIX CEITbCKOXO3SIMCTBEHHBIX TP EIPUATHI U BOSMOXKHOCTH HX BHEIPCHUS.
29. OneHka 5KOHOMUYecKOH 3()(PEeKTHBHOCTH 3HEPTOCHAOKEHUS TOCYAAPCTBEHHOTO YUPEKICHHS OT UCTIOJIB30BaHHS
ra3ornoprrHeBoit MuHH-T 3L paboTaromieit Ha Onorasze

30. buororumBo 1 6Horas - MepCreKTHBHbIE SHEPTOHOCUTEINH JUIS DHEPTeTHUECKUX YCTAHOBOK I'OCY/IapPCTBEHHBIX YUPEIKACHUN
PAacIONI0KEHHBIX B CEIIbCKUX PaiOHaxX

31. IIpenmymiecTBa 6MOTa30BOW SHEPTETHKH ¥ MEPOIIPUSATHS, CTUMYJIHPYIOIINE €€ Pa3BUTHE

32. Pa3HOBUIHOCTH TEXHOJIIOTHIECKUX CXEM 10 IIPOU3BOACTBY OMOTa3a U yA0OpEHHH.

33. OcHOBHBIE (POPMBI 1 MaTepUalIbl, IPUMEHSIEMbIE IPU U3TOTOBJIEHHH OHOPEaKTOPOB.

34. Pa3HOBUIHOCTH CHCTEM MOJOTPEBA CHIPhS IPH aHAPOOHOM COpaKUBAHHM;

35. PazHoBUIHOCTH 000pYynOBaHMH U1t cOOpa M XpaHeHHs1 Ouorasa.

36. [loaroToBKa ¥ UCIIOJIB30BaHUE Onorasa.

37. TexHNKO-PKOHOMHYECKas OL[EHKa SKCILUTyaTalluy OMOOHEPreTHYECKUX CHCTEM B ycioBusix Cubupm.

38. Ce30HHAsI HKCILTyaTaIs OHOIHEPTeTHUECKON YCTAaHOBKH.

39. OmpefneneHre ONTUMANBLHOMN JT03BI 3aTPY3KH OHOpEaKkTopa.

40. OmpeneneHue TEIIIOBOTO OanaHca OHOYHEPTeTHUECKOW YCTAaHOBKH.

41. IlpotuBonosxkapHas 0€30MaCHOCTD MPH IKCILIyaTallud OMOTa30BOr0 000PYAOBaHHMS.

42.3Konorn4eckue J0CTOMHCTBA IPUMEHEHHS B CEIbCKOM X03IHCTBE OMOIHEPTeTHUECKON TEXHOJIOTHH.

43. buora3oBble yCTaHOBKH (Ta30TeHEPATOPHI)

44 buora3oBble KOTreHepaluoHHbIe MUHU-TOL]

45. TexHHKO-IKOHOMHYECKOE 000CHOBaHNE 3(PEKTUBHOCTH CTPOUTENIBCTBA B YUPEKICHUAX Ta30MOPIIHEBEIX MUHA-TOL]
paboTaronmx Ha ouorase

46. DHepreTHyecKas XapaKTepHCTHKA OTXO/IO0B TI0 IPOM3BOACTBY OMOTOILINBA.

47. TexHoJIOTHs NPOU3BOJICTBA TOIIMBHBIX OPUKETOB, CYILIECTBYIOIIEEe 000PYI0BaHHE M UX OCHOBHBIE XapaKTEPUCTUKH.

48. Temio- SHEPreTUUECKUM MOTEHLINA TEPMAIbHBIX BOJ.

49. DHepreTUuecKue pecypchl, XapakKTepUCTUKA CUCTEM U 000PYIOBaHHUM TepMaJIbHBIX BOA. TeXHOIOTHUs IPOU3BOJICTBA TEIIOBOIT
SHEPTHUH.

50. OO6ocHOBaHME TEXHHKO-IKOHOMUYECKOH (P (HEKTUBHOCTH NPHUMEHEHUS TBEPAOTOILIMBHBIX I'a30T€HEPATOPHBIX KOTJIOB IS
OTOIUICHHS 3JaHUH

51. TBepAOTOIIMBHBIE Ta30I€HEPATOPHBIE KOTJIBI

52. Mertoauka onpeiesieHus: TEXHUKO-I9KOHOMHYECKOH 3 PEeKTUBHOCTH MPUMEHEHHST Ta30TCHEPATOPHBIX KOTIOB ISl OTOIICHUS
31aHul

53. Meroauka onpenesieHus: TEXHUKO-?KOHOMHYECKOH 3 (PEeKTUBHOCTH MPUMEHEHHST Ta30TeHEPATOPHBIX KOTIIOB VISl OTOILICHUS
31aHu’

54. YcTpoiicTBO U pHHIOUT paboThl ruapoarperata Mukpo- I'OC u npenBapuTenbHas OleHKA [IEIeco00pa3HOCTH
HCTIOJIB30BaHMSI OOBEKTa B YHEPTETHUECKUX IIEIIAX.

55. OmpeneneHre mapaMeTpoB BOJAHOTO 00BEKTa, BIUAIONINX HA BBIOOP THMHA rHapoarperata Mukpo- 'OC u pexxum ero paboTs
56. IIpoBeaeHne TEXHUKO-IKOHOMHUYECKOTO OOOCHOBAHHUS . BHIOOpA THIIA CHIIOBOTO arperaTra MpUMEHHUTENbHO K BHIOPAHHOMY
rHApOTeXHIMYECKOMY 00bekTy Mukpo- ['OC, B ToM 4nciie onpe/iesieHne CpoKa OKyIIaeMOCTH IIPOEKTa.

57. Pacu€r ruipo3HepreTHYecKoro noTeHraaa peuHoro CToka

58. Pacuér cOOCTBEHHBIX 3aTPAaT M CPOKA OKYIIAeMOCTH 3a CUET MPOM3BOJICTBA AIEKTpodHepruu maioi 'OC.

59. Texunueckoe 000CHOBaHUE IPUMeHEHHsI BOY

60. DxoHOMHYECKas OLIEHKA IIeJIecO00pa3sHOCTH pUMeHeHHs BOY

61. O6beM noTpebaeHN YHEPTUH 0OBEKTOM U pacueT HOTOAIEKTPUIECKOI CTaHIIUN

62. OLeHka KanuTalIbHBIX 3aTpaT Ha YCTAHOBKY U SKCIUTyaTallUI0 FeIM03HepreTudeckol craniuu. OnpeaeneHue cpoka
OKYIIaeMOCTH T€ITHOHEPTeTHIECKON CTAHIINI

63. OmpeneneHye napaMeTPoOB U pacueT COJIHEUHOTO KOJIIEKTOpa

64. OreHka KanuTaJBHBIX 3aTPaT Ha YCTAaHOBKY M 9KCIUTYaTalMIO COJTHEYHOTO KoJuiekTopa. OnpeneneHne cpoka OKyImaeMOCTH
COJIHEYHOI'0 KOJUIEKTOpa

65. Iyt 5KOHOMHH TEIUIOPHEPTETHYECKIX PECYPCOB B CEITLCKOM XO3SHCTBE.

66. Mcnonp3oBaHue HETPAAULIUOHHBIX HCTOYHUKOB SHEPTUU.

KoMnexT KOHTPOJIBHBIX BOIPOCOB AJIsl IPOBEACHUS YCTHBIX OIIPOCOB

1.Kakoii Bux TommBa npeo6ianaet B cTpykType nmorpedienus TOP Baiikansckoro pernona?

2. Buem 0COOEHHOCTD IIEKTPOCHAOKEHNST KOMMYHaJIbHO-OBITOBBIX U ¢/X ToTpebuTesneii baiikanbckoro pernona?
3.3acder KakMX NCTOYHHKOB YHEPTHU MOXHO 00ECIEUNTh HAZECKHOE M YCTOMIMBOE YJHEPrO0OECIeueHIE CEIbCKOTO X03SIHCTRA
u HaceneHue balikanbckoro peruoHa?

4.KaxoB B Mupe 3koHOMHU4Yeckuii moteHnuan BYD B HacTosmee Bpems?

5.TexHuuecknii MOTEHIIMAT BO30OHOBIIIEMBIX — dHEpropecypcoB Poccum.

6.CoBpeMeHHbIE MUPOBBIE TEHJICHIIUH Pa3BUTHS BO3OOHOBIIEMON SHEPTETHKY .



7. TexHuuecKuil TMOTEHIMAN BO30OHOBISIEMO YHEPreTHKN baiikambCKOro permoHa.

8.IlepcrieKTHBBI NCTIOIb30BAHMS COJTHEUHOM SHEPTHH M SHEPTHH MAJIbIX PEK B CEITLCKOXO035ICTBEHHOM NPOM3BOCTBE U OBITE B
ycioBusix Pb.

9. OcHOBHBIE TTapaMEeTPhl TEXHOJIOTHIECKOTO MpoIiecca METaHOOOpa30BaHusI. .

10. Buyibl TEXHOJIOTMYECKUX CXEM IIPON3BOJICTBA OMorasa.

11. M3 KaKuxX OCHOBHBIX JIEMEHTOB COCTOUT OMOYHEpreTHIecKas cuctema?

12. HazoBute opMBI peakTOpOB ¥ UX KOHCTPYKTHBHBIE OCOOCHHOCTH.

13. Terora cropanus 6uorasza U €ro COOTHOIICHHUE K APYTHUM UCTOYHUKAM SHEPTHH.

14. U3 yero cxyiaibIBacTCsl KaUTAIbHBIE 3aTPAThl HA CO3/1aHHE OMOIHEPTETHIECKOT0 000pyJ0BaH s ?
15. Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKHU METaHa, YIJIEKUCIIOro ra3a, CepoBOIOpOAA.

16. Pa3HOBUTHOCTH TEXHOJIOTMYECKUX CXEM 10 TPOM3BOACTBY OMOrasa u y100peHuit.

17. OcHoBHBIE (DOPMBI 1 MAaTEPHAIIBI, TPUMCHIEMBIC TIPH H3TOTOBICHUN OHOPEaKTOPOB.

18. Pa3HOBHIHOCTH CHCTEM IOJIOTPEBA CHIPHS IIPH aHA3POOHOM COpakKMBaHMMY;

19. Kakoe obopymoBaHre IpUMEHSIETCS ISl TepeMeIInBaHus cOpaknBaeMoi MacChl?

20. PazHOBUIHOCTH 000pyIOBaHUM 11 cOOpa U XpaHeHus Ouorasa.

21. IloaroToBKa M UCIIOJIB30BaHUE Onorasa.

22. TexHUKO-?KOHOMHYECKasi OL[EHKa SKCIUTyaTalluk OMOIHEPreTHYECKUX CHCTEM B yCIOBUSIX CHOMPH.
23. Ce30HHasI HKCILTyaTaIs OHOIHEPTeTHUECKON YCTAaHOBKH.

24. ®opmyia aist onpeieTIeHUs ONITHMAIBHOMN JI03bI 3arpy3KH OMopeakTopa.

25. ®opmyna I ONpEeAEIEeHHs TEIUIOBOTO OallaHca MPH 3KCIUTyaTaluy OHO3HEPTeTHYECKOTO 000PyI0BaHMS.
26. [IpoTuBomoXapHas 6€30MacHOCTh P SKCILTyaTallul OMOTra30BOro 000py10BaHHMS.

27. DKOJIOTHYECKNE JOCTOMHCTBA IPUMEHEHNUS B CEIILCKOM X03HCTBE OMO’HEPTeTHUECKOI TEXHOIOTHH.

KommuekT 3aganuii U1 KOHTPOIBHOW PabOTHI

3amanue 1. ConHeuHas YHEpreTHKa

1.1. BanoBblii, TEXHUYECKUH NOTEHLUAJ COJIHEYHON SHEPTHHU.

1.2. CosHeuHbIe CUCTEMBI TEINIOCHA0KEHNUSI.

1.3. ComnHeunsle BogoHarpeBareibHble yecTaHOBKH. ComHeunble Komutekropa(CK). YerpoiicTBo, MpHHINT TeHCTBHS.

1.4. DHepreTryeckuii 0aJaHC COTHEYHOTO KoJuliekTopa.. IlosnesHoe comHeunoe Temio (Qmor).

1.5. dorosHEpreTHIEcKNe CUCTEMBI M 000pyAOBaHNUs. TeXHOIOTHS IPON3BOACTBA SIEKTPOIHEPTUHL.

1.6. ®oTo3rmeMeHTHI, (HOTOMOIYIIH.

1.7.0OcHOBHBIE BJIEMECHTBI COJTHEUHOM OaTaper: HHBEPTOP, 3apPATHOC YCTPOHCTBO, akKKyM.0aTapes..

1.8. ITaccuBHBIC COMHEUHBIE CHCTEMBI.IIacCHBHBIC 3aKPBITHIC CHCTEMbI COJTHEYHOTO OTOIUICHHUS (cTeHa Tpomba-Mumiens).
3ananue 2.buosHepreTHuecKre CHCTEMBI M 000PYIOBaHHS ISl CEILCKOXO3SHCTBEHHBIX MPEANPUSITAN U BO3MOYKHOCTH X
aHEIPCHNS.

2.1. DHepreTHyecKuii MOTEHIMAN OuoMacchl B Poccun. BrosHepreTHuecKue CTaHIUM 10 MPOU3BOICTBY OHOrasa B MHpE.
2.2. XapaKkTepucTuka 1 TEXHOJIOTHS IIPOU3BOCTBA OMOTOIIMBA-Ta3a.

2.3. IIpenmyniecTBa 6MOTra30BOH SHEPTETUKH U MEPOIIPUATHUS, CTUMYIHUPYIOIINE e pa3BUTHE

2.4. Pa3HOBHIHOCTH TEXHOJIOTHYECKUX CXEM IO MPOM3BOACTBY Onorasa u y1o0peHHH.

2.5. OcHOBHBIE ()OPMBI U MaTepHAIIBl, TIPUMEHIEMBIE TIPH H3TOTOBICHUN OHOPEaKTOPOB.

2.6. PaznoBuaHOCTH 000pyA0BaHMI U1t cOOpa U XpaHeHus Onorasa.lloaroToBka M MCIoIp30BaHNE OHOTA3a.

2.7. OnpeneneHue TEMIOBOTO OalaHCa OHOIHEPTeTHUECKOH yCTaHOBKH.

2.8. [IpotuBonoxkapHast 6€30MaCHOCTB TPH AKCILTyaTaluy OMOTra30BOro 000pya0BaHUsL.

2.9. buorazoBele KOreHepanMoOHHbIE MUHH-T L]

2.10. TexHoJMIOTHA TPON3BO/ICTBA TOIIIMBHBIX OPHKETOB, CYIIECTBYIOIIEE 000PYIOBaHNE U MX OCHOBHBIE XapaKTEPHCTHKH.
3amanue 3. OHeprus Betpa. [loTeHIHam BETPOBOM SHEPTHU.

3.1. BerposHepreTHyeckne CUCTEMBbI H 000pyI0BaHHUS.

3.2. OCHOBHBIE BHJIBI U DJIEMEHTHI BETPOIHEPTETUIECKUX ycTaHOBOK(BIY).

3.3. Kimaccugukaryst ¥ KOHCTPYKIUS BETPOYCTaHOBOK.

3.4. IIpou3BoaCTBO 3JeKTpo3Heprun BOY. .

3.5. Texanmueckoe 000CHOBaHHUE NMpuUMeHeHHsS BOY

3amanue 4. DHeprus MajbIX BOJOTOKOB JJIsl IPUMEHEHHS Ha IPOU3BO/ICTBE.

4.1.¥YcrpoiicTBO M npuHIUI paboTH ruapoarperara Mukpo- 'DC u npeaapuTesbHas OLEHKa 11e71ec000pa3HOCTH
WCIIOJIB30BaHMUS OOBEKTa B YHEPTETHUECKUX IIEIIAX.

4.2. OnpeneneHue napamMeTpoB BOJHOTO 00BEKTA, BIUSIONINX HA BEIOOp THIA ruapoarperata Mukpo- 'OC u pexum ero paboTsl
4.3. IIpoBeneHne TEXHUKO-3KOHOMHUYECKOTO 0OOCHOBaHMSA . BBIOOpA THIIA CHJIOBOTO arperara NpUMEHHUTENHFHO K BEIOpaHHOMY
THIpOTEXHHUYECKOMY 00bekTy Mukpo- ['OC.

4.4, Pacuét coOOCTBEHHBIX 3aTPaT U CPOKA OKYIAEMOCTH 3a CUET MPOU3BOJICTBA deKTposHepruu manoit ['DC.

3aganue 5. DHeprus TepMalbHbIX HCTOYHUKOB.

5.1. Temno- 3HEpreTUYECKUI OTEHIIUAT TEPMATBHBIX BO/I.

5.2. XapakTepUCTHKa CUCTEM U 000pYyI0BaHNI TepMalIbHBIX BOA. TE€XHOJIOIMs MPOU3BOACTBA TEIJIOBON SHEPIHH.

Tect-3ananue

1. Ha3BaTh BO300HOBIsIEMbIe HCTOUHUKH dHEeprun (BND):

1.IIpupoaHbIe NCTOYHUKY SHEPTUU

2.TpanuunoHHBIE UCTOYHUKHU HEPTHH (SA€PHOE TOIUINBO, YTOib, HE(YTh, MPUPOIHBIH  Tra3)
3.3Heprus cojHIA, BETPa, TEPMAIbHBIX BOJ], OMOMAacChl, MaJIbIX peK +



4. McTOYHMKY SHEPTUU OKPYXKArOIel cpeibl

2. Uto Takoe BaJOBBIA MOTEHIUAN COJIHEUHON IHEPTUU?

1.IToTeHnman cyMMapHOW COTHETHOH paguanuu, (UKCHPYEeMbIH Ha aKTHHOMETPUISCKUX CTAHITUSIX
2.CpeaHeroioBoii 00beM COTHEYHOM SHEPTHH MIPU MOJTHOM €€ IPEBPAIICHUY B MOJIC3HYIO SHEPTHUIO +
3.KimmMaromorndeckue JaHHBIE TOJJOBOTO COJTHEYHOTO M3IYYCHHU HAa TOPU30HTAIBHYIO IOBEPXHOCTD
4.CymMapHasi COTHEUHasl paidalus Ha TaHHYI0 MIOBEPXHOCTh

3. Jlate ompeseneHue TEXHUUECKOMY MOTEHINATy COJTHEYHON SHepTUH:

1.HacTs BaoBOTO MOTEHNINANA COTHEYHON HEPTHH, IPE0Opa30BaHUE KOTOPOTO B MOJIE3HO HCIOJIB3yEMOE TEIIO BO3MOKHO IIPH
JTAHHOM YpOBHE Pa3BUTHUS TEXHUUYECKUX CPEACTB +

2.IloTeH1Man COITHEYHOM HEPTUU, KOTOPBIN MOYKHO TEXHUUYECKU MUCTIOIb30BaTh AJIs MOIYUYEHUsI TOpsY€eil BOABI U BO31yXa
3.KonudecTBo MoJIE3HOTO TEMa, HOTy4aeMoe OT COJHEUHBIX CHCTEM TEIIOCHA0KEHUS

4.YacTp BaoOBOTO MOTEHIIMANA ,[IPEBPAIIEHHOTO B TEIUIO U 31IEKTPO3HEPTHIO

4. latb omnpeneneHne YJKOHOMUYECKOMY MOTEHIMATy COTHEYHOM SHepruu:

1. 9acTh BaJIOBOTO M TEXHWYECKOTO MTOTEHIINAIIA, IOJIE3HO HUCTIOIb3YEMOTO ISl SHEPTETUIECKUX HYKA

2. 4acTh TEXHUYECKOT0, SKOHOMHUYECKH 00OOCHOBAHHOT'O JUISl TIOJIyYEHUs MTOJIE3HOTO TeIlia

3. 9acTh TEXHHYECKOTO MOTEHIMANIA, TPE0OPa30BaHNE KOTOPOTO B MOJIE3HYIO YHEPTHIO YKOHOMHYECKH IIe71eC000pa3HO MpH
JJAHHOM YPOBHE LIeH Ha TPaJAHIOHHbIE SHEPTOHOCUTEIH, 000PyJOBaHHE, MaTepHallbl, TPAHCIIOPTHBIE YCIIYTH, OIUIATy Tpyna. =+
4. 9acTb TEXHUYECKOTO NMOTCHINANA ,JICTIONb3YEMOTO Ha TEXHOJOTHIECKUE HYXK/IBI

5. Kaxk ompenenuTs MoJe3HOE TEILIO, IOTy4yaeMoe OT COJHEUHbIX KomnekTopoB (CK)?

1.Heo6xomumo 3HaTh xapaktepuctuku CK u xonmmuectBo conHewHO# pamuanuu (CP)

2.HyxHo 3Hath napametpsl CK, K.11.11., ONTHYECKHUE U TETUIOBBIC XapaKTEPUCTHKH

3.Hyx#bl: Terorexuuueckue xapakrepuctuku CK, konuuectBo npuxona cymmapHoil CP Ha HaKJIIOHHYIO TIOBEPXHOCTb,
TeMIIepaTypy ropsiaeii BoAbI U OKpYy’KaroIien cpeasl..+

. Heobxonnmo 3nats  xapakrepuctuku CK, Temneparypy ropstaei BoJpl, K.I1.1

. AKTUBHBIE COJIHEUHBIE CHCTEMBI TeTJIOCHA0KEHUS

. CHCTEMBI C MCTIOJIb30BAHNEM COJIHEUHBIX KOJIJIEKTOPOB C TETIJIOHOCHTENIEM BO3IyX -+

. CHCTEMBI C HCIIOJIb30BaHUEM COJTHEYHBIX MOIyNen

. CHCTEMBI C HCIIOJIb30BAHNEM COJTHEYHBIX (POTORTIEMEHTOB

. CHCTEeMBI KaK (DYHKIIMH 3JIEMEHTA 3[JaHus JUIsl BOCIIPUATHS, aKKyMYJIMPOBaHUSl U Mepeadn

COJIHEYHOTO TeIlIa

. ITaccuBHBIE COJHEYHBIE CUCTEMBI

. CHCTEMBI C MCTIOJIb30BAHIEM COJIHEUHBIX KOIJIEKTOPOB C TEINIOHOCHTENIEM BO3IYX

. CHUCTEMBI C HCIIOJIb30BaHUEM COJTHEYHBIX MOIYNeH

. CHCTEMBI C HCIIOJIb30BAaHUEM COJIHEUHBIX MPHCTABOK

. CHCTeMBI KaK (YHKIIMHM 3JIEMEHTA 3[JaHus JUIs BOCIIPHATHS, aKKyMyJIMPOBaHMS M MepeJadd COJHEYHOTro Tera +

. OCHOBHBIE 3JIEMEHTHI aKTUBHON COJIHEYHOU CHCTEMBI

1.coHEUHBIH KOJUIEKTOP, aKKyMYJISITOp, CHCTEMa paclpeeeHuUs! TeIIIOThI, TETIO0OMEHHUK

2.TEIUIONOTIIONIAONIAs TaHeNb, aKKyMYJISTOP, CBETOMPO3payHOe MOKPHITHE, KOPITYC

3..KopIyc, MOZyJlb, TEIUIOBOH aKKyMYJISATOp, HACOC.

4. cOMTHEYHBIN KOJUIEKTOP, CBETOIIPO3PAuYHOE MOKPBITHH

9. OCHOBHBIE HJIEMEHTHI NACCUBHOM COJTHEYHOU CUCTEMBI

1. COTHEYHBIN KOMIEKTOP, aKKyMYJIATOp, CUCTEMA paclpeAeieHNs TeIJIOTs  +

2.TEeTIIONOTIIOAIONIAst CTeHA , aKKYMYJIATOP, CBETOIPO3PAavyHOE ITOKPHITHE

3.KopIyc,cucTeMa paclpeieleHus TeIUIOTH, BEeHTHIATOP

4.MpKyJSIIMOHHBIE KaHAJIbI, TETIONOTIIOMAIOIINI IKpaH, CTeHa ,CBETONPO3PavyHOe IOKPBITHE, BEHTUIISTOP, aKKYMYJISATOP
10. YeM oTnH9aroTCs aKTUBHBIE COJTHEYHBIC CUCTEMBI C €CTECTBEHHON NUPKYIALKEHl OT CUCTEM C NPUHYAUTEIBHON
HUpPKyJsiuuen ?

l.Hanmm4ueM TEMI0OOMEHHHKA, aBTOMAaTHYECKHX PETYIATOPOB

2. OTCYTCTBHEM LIIMPKYJISIIHOHHOTO Hacoca +

3.TETIOBBIM aKKyMYJISTOPOM.

4.1y6nepom, BTOPBIM KOHTYPOM

11. Kak oTIHYnTh OTKPBITBIE OT 3aKPHITHIX ITaCCHBHBIX COJHEYHBIE CUCTEMBI ?

l.oTcyTCTBUEM MIPUEMHHKA COJIHEUHON pajuallii, COBMELIEHHOTO ¢ Hapy>KHBIMU

OTPAXMAIOIIMMH  KOHCTPYKIMSAMH, IUPKYJISAIMOHHBIX KaHAJIOB +

2 HanU4YUeM aKKyMYJISITOPOB TEIUIOTHI, HUPKYJISALUOHHBIX KaHAJIOB

3. HATMYHEM CBETOINIPO3PAYHOTO HOKPBITHS ,BEHTHIISITOPOB, aKKYMYJISITOPOB

4. HanU4YKMeM BEHTUIIATOPOB, AKKyMYJISITOPOB

12. Ha3Barhk mpaBmWILHO 0003HAUYEHHUSI OCHOBHBIX XapaKTEPHUCTUK COTHETHOTO KOJUIEKTOpa

1.  Onruyeckuii K.IL.J T0. K03 GHUIMEHT 3¢ PeKTUBHOCTH 0TBoAA Teria FR, koaddpuunent moneznoro nedcTBus 1), oOmmii
K03 GuUIMeHT TermIoBbIX moTepb UL, +

2. KoapduuumeHT 3¢ GeKTHBHOCTH OTBOAA TEIUIA 1], ONTHYECKUH K.II.JT  To. OOIINi K03 PHUIMEHT TEIUIOBBIX oTeps FR,
KO3 (UITUEHT MOJIE3HOTO JEHCTBUS TO.

3. O0uwmii ko3¢ durmeHT TemIoBEIX moTeps FR, onTryeckuii K.11.1.

4.  KoaddumumeHT mone3Horo aeicTBus 1o, kodGdumnuent 3¢pHEeKTUBHOCTH OTBOIA TETUIA 1, OOIIHA KOA(PGUITUEHT TETIIIOBBIX
noteps UL,

13. Ha3Bath o0Omye 3MeMeHTBl  KOHCTPYKIMH COJTHEYHOTO KOJUIEKTOpa

AW =0 b

0 KWK =



Y IaCCUBHOMW COJTHEYHOM CTEHBI.

1 .kopITyC, Tydenoriomaromas naneib, OCTEKICHUE, MaTpyoKkH, +

2. CBETOIPO3pPaYHOE MOKPBITHE, JIy4EHOTIIOMIAOIIAS TAHEb, BEHTHISTOP
3. UPKYIAHUOHHBIN HACOC, CBETOIPO3PAYHOE MTOKPHITHE

4. TErI0OOMEHHHK, KOPITYC, OCTCKIICHUC

14. VYpaBHeHHe TEIIOBOrO OajJaHCa COHETHOTO KOJICKTOpa

1.Qumon =FR[3p (ta)-UL(TT-Ta)]; +

2 Qnon  =FR(ta)-(OB -UL(T1-Ta);
3 Qmon =FRUL [3p (ta)-UL(Tt-Ta)];
4 Qmon =FR(Tt-Ta)[2p (ta)-UL];

15. VYpaBHeHue ko3pPUIMCHTA MOJICIHOTO ACHCTBHS COTHEYHOTO KOJUIEKTOpa
1. 1= FRUL (ta- );

2.4=FR 1o (1- UL );

3.1=FR (to- UL);

4. 1= FR(za- UL); +

16. Ha3Bartb acTpoHOMHYeCKHE (PaKTOPBI, BIUSIOIIUE HA IPUXOJ] COTHEYHOM panaliuu

1 mupora MecTHOCTH, cKioHenne Connua, Beicota COJIHIIA, YaCOBOM YIoJjl, 3€HUTHBIM ¥ a3UMYTaJbHbINA yriabl -+

2 1MpoTa MECTHOCTH, alb0eI0 MOACTUIIAIONIEH TIOBEPXHOCTH, Macca arMocQepbl, 00Ja4HOCTh, BHICOTA IOBEPXHOCTH HAJl
YPOBHEM MODs

3 k03 PUIMEHT OTpAKEHHS 3eMHON OBEPXHOCTH, IIUPOTA MECTHOCTH, CKiIoHeHHe COJIHIIA, YaCOBOM yro ,J0JIroTa

4 macca atMoc(hepbl, 00Ja4HOCTh, KOJMYECTBO ACHBIX U IACMYPHBIX JHEH, BIAKHOCTb, CKJIOHEHHE, allb0en0

17. ®opmyna onpenesneHus K.I1. 4. COTHEYHOTO KOJIEKTopa
1, +

3.

4.

18. HopmanpHas mioTHOCTE Onorasa, /1

1)0,8 2) 56 3) 1,2 4.10.2

19. HNmeer nu 3anax meTaH?

1) Her 2) Enxnit 3amax 3) Tyxusrii 3anax 4. ['openslii 3amax

20. Kakum nietoM roput Mmetan CH4?

1) KpacHoBateiM 2) l'oryboBaThM 3) JKenroBateiM 4. becnBeTHBIN

21. Ot KakuX BEeJIMYHUH U ITAPaAMETPOB 3aBUCUT HKOHOMHYECKHH MOTEHIINAN TEIIOBOI SHEPTHH OT COJTHEYHOTO M3ITydeHHUs?

1. KoJM4ecTBa MOJIE3HOTO TeIIa, CHUMaeMoro ¢ 1 M2 comHeyHoro kouiekTopa B rox (VT), KpUTHYECKUM 3HaY€HHEM YAEIBHOTO
cbeMa dHepruu VTKp, yIeIbHOH CTOMMOCTH MPOU3BOJICTBA YJHEPTHHU OT TPAAUIMOHHOTO HcTO4YHUKA L{Tp), cpoka ciyxObl,
yIIeJIBHON CTOMMOCTH COJTHEYHOW YCTaHOBKHU.+

2. neunuTa TEIUIOBOM SHEPTUH, TEXHUUECKOro noteHnuana CD, cpeTHero0Boi TeMIepaTyphbl OKpYKaIoIIeH cpelibl, CKOPOCTH
BETpa.

3. BAJIOBOTO MOTEHIIMANA COJTHEYHOM dHepruu, napamerpoB CK, neduiura TemioBoii snepruu.

4. mpuxoJa COJTHEYHOH paguaniy, KpUTHIECKOTO 3HAYCHUS  YJIeNIbHOM COJTHEYHON SHEPTHH, TOTPEOHOCTH PEernoHa B TETUIOBOM
SHEPTHUH.

22. Kakoe Ha3HaueHHE UMEET 3apsiIHbII perynsarop?

1. 3ammTa aKKyMyJIsTOpa OT Mepe3apsiiKy, YCTPAaHEHUS ONTaCHOCTH MOPaYKEHHSI AIEKTPHUECKIM TOKOM

2.3ammra akKyMyJIsITopa OT: iepe3apsiiku, MOJTHON pa3psaaKy, o0ecriedeHne ONTHMAIBHOH 3apsiIKi aKKyMYyJIsiTopa (OrpaHHdIeHue
HaIpsHKEHUs B AMana3oHe paboThl, obecniedeHue razooopasoBanus) +

3.IlpeoOpa3oBaHKe MOCTOSHHOTO HANPSDKEHUS COTHEYHOTO TeHepaTopa B IIEpeMEHHOE

npu paboTe MprOOPOB MEPEMEHHOTO HANPSKCHUS HITH TIPH IPUCOCSTUHEHNH K CETH.

4./l ycTpaHEeHHUs OITaCHOCTH MOPAXKSHHUS SIEKTPUUECKUM TOKOM IIPH MOSIBICHHH HANPSDKEHHSI Ha YacTsIX JIEKTPOoOOpyI0BaHus
23. Haspatp o603nauenne ULuTH ypaBHeHNN:

1.TuTomazp COTHEYHOTo KoiekTopa, 3¢ dexTuBHbIN K03 duIeHT oTBoga TerIa

2.1MOMHBIN K09()PUIMEHT TETUIOBBIX TIOTEPh, CPETHEMECIIHAS TEMITepaTypa Hapy>KHOTO BO3ayxa +

3 apdexTrBHBINA KOADPUITUEHT OTBOIA TETUIA, CpETHEMECSIUHAS TPUBEICHHAS MTOTJI0NIATeIbHAS CIOCOOHOCTD.

4.cymmapHasi Harpy3ka TeruiocHa0XeHHHs, 3 eKTHBHBIN K03 dumeHT oTBOAa Tera

24.  JlaTh ompeneeHre 9acoBOTo yriia () CONHIA.

1. yron u3MepsieMblii B 3KBaTOPHAIbHOM MIOCKOCTU MEXIY MPOEKIUEH 0Tpe3Ka OT TOUKH Ha 36MHOM MOBEPXHOCTH 10 LEHTpa
3eMiI ¥ IPOEKITUel TMHUH, coenHsomen neHTpel ComHna u 3emim.  +

2. yroa Mexay JUHHUEH, COeTUHSIONEN TOUKy A Ha 3eMHOM MOBEPXHOCTHU C HEHTPOM 3€MJIU U €€ MPOeKIUeH Ha MI0CKOCTh
9KBaTOpA.

3. yroa Mex1y AuHuel coequnstomeil neHTpsl 3eMau u ConHIA U ee IPoeKIKel Ha INIOCKOCTh 9KBAaTOpa.

4. yroJ MeXIy COJTHEUHBIM JIy9OM W HOPMAJIbIO K TOPH30HTAIFHON INIOCKOCTH B TOUKE A Ha 36MHOW OBEPXHOCTH.

25. JlaTb onpeAeneHue MUPOTHI .



1. yros uaMepsieMblii B 9KBaTOPHAIBHOM MJIOCKOCTH MEXKIY MPOEKIHEH OTpe3Ka OT TOUKM Ha 3eMHON MOBEPXHOCTH JI0 LIEHTpa
3eMiIr ¥ TIPOCKITUEH JTMHUH, COeAMHSIOMEeN eHTphl CoHITa 1 3eMITH.

2. yroa Mexay JUHHUEH, COSIUHSIIONICH TOUKY A Ha 3eMHOU MOBEPXHOCTH C LICHTPOM 3eMJIM U €€ NMPOEKIUEH Ha INIOCKOCTh
JKBaTopa. +

3. yroJs Mexay JIMHUEH coequHsitoniei ueHTpsl 3emian u CoJHIA U ee MPOeKIUel Ha MIIOCKOCTh dKBaTOpa.

4. yToJ MEXIy COJTHEUYHBIM JIYIOM W HOPMAJIbIO K TOPH30HTAIFHON INIOCKOCTH B TOUKE A Ha 36MHOW OBEPXHOCTH.

26. JlaTh onpeieICHUE CKIIOHCHUS COJIHIIA O

1. yros u3aMepsieMblii B 5KBaTOPUAIBLHOM MJIOCKOCTH MEXKIY NMPOEKIMENH OTpe3Ka OT TOUKM Ha 36MHOM IOBEPXHOCTH 10 LIEHTpa
3eMIId ¥ POEKIUel TMHUH, coeAnHsomeN eHTpsl CoHIa 1 3eMIIH.

2. yroJi MeXIy JHHUEH, COSIIMHAIONIEH TOUKy A Ha 3eMHOW IMOBEPXHOCTH C IEHTPOM 3€MJIH U €€ IIPOSKINeH Ha TTOCKOCTh
9KBaTOpA.

3. yroi Mexmy JuHUeH coequHsromeii neHTpsl 3emin u COJHIIa U ee TIPOeKIrel Ha INIOCKOCTh SKBaTopa. +

4. yroa Mexay COJHEUHBIM JIy4OM U HOPMAaJIbIO K TOPU30HTAIBHOM IJIOCKOCTH B TOUKE A Ha 36MHON TTOBEPXHOCTH.

27. [atp onpenenenue 3eanTHOro yria Coxana  Z.

1. yros uaMepsieMblii B 9KBaTOPHAIBHOM MIOCKOCTH MEXY MPOEKIMEH 0Tpe3Ka OT TOUKM Ha 3eMHON MOBEPXHOCTH JI0 IIEHTpa
3emim ¥ IpoeKIue TMHNHN, coenuHsromei neHTpsl CoHIa 1 3eMITH.

2. yroa Mexay JHUHHUEH, COeTUHSIONIEH TOUKY A Ha 3¢MHOM MOBEPXHOCTHU C [IECHTPOM 3€MIIU U €€ MPOEKIHEH Ha TNIOCKOCTh
3KBaropa. +

3. yros Mexay JIMHUEH coequHstonei nentpol 3emau u CoiHIla U ee MPOeKIUel Ha MIIIOCKOCTh KBaTopa. +

4.yToIJI MEXIY COTHEYHBIM JTyIOM H HOPMAJIBIO K TOPU3OHTANBHON IDIOCKOCTH B TOUKE A Ha 36MHOH IIOBEPXHOCTH.

28. [Hatb onpenenenue BbicoTe CosHLA

1. yrox B BepTHKaJIbHOM INIOCKOCTH MEXKIY COTHEUHBIM JIYUOM U €T0 MPOCKIMel Ha TOPU30HTAIBHYIO TNIOCKOCTh

2. yroJl MeXAy JTUHHUEH, COeTUHSIIONEeH TOUKy A Ha 3eMHOM MOBEPXHOCTHU C IEHTPOM 3€MJIH U ee MIPOEKIHel Ha MII0CKOCTh
3KBaropa. +

3. yroJy Mexay JIMHUEH coequHstonei neHTpsl 3emian u CoJHIIA U €€ MPOEKIUel Ha MIIOCKOCTh KBATOpPa.

4. yroi MeXay COJHEYHBIM JIYYOM U HOPMAaJIbI0 K TOPU30HTAILHON MIOCKOCTH B TOUKE A

29. Conepxurt 1 Onora3 OKHUCh yrieponaa?

1. la 2. B manom xonuuectse 3. Her 4. B Bune crnenos

30. Bo ckonbKO pa3 yMeHbIIaeTcst Ouoras Mpu MepeBoie B KUAKOOOpa3HOE COCTOSTHHE?
1.600 2.100 3.50 4.900

TeMbl NUCbMEHHBIX PadoT (3cce, pedepaTbl, KypcoBbie padoThI U AP.)

1 KommiekT 3a1aHuii A1 BBITOTHEHHS PAcICTHO-TpaPHIeCKOr pabOTHI

Kommuiext 3amanuit

3aganue 1. OmnpezaeneHne MOTEHIMANA COTHEYHOM SHEPTHHN JUTS IPONU3BOJCTBA TEIUIOBOW M AJICKTPHUYECKOM SHEPIHH B YCIOBHUIX
Pecnry6nuku Bypstus;

3amanue 2. OHeprooOecredeHne ¢/X MPEeaNpUsTHA Ha OCHOBE Onorasa;

3amanue 3. PacueT BeTpO’HEpreTHYecKOi YCTaHOBKH JUId yclIoBUi 3abalikanbcKoro kpas, pecmyonuku bypsatus u  Mpkyrckoit
obmacT

3ananue 4. Pacuer Harpy3ok otoruieHus: U ' BC xxumnoro qoma

3amanue 5. Meroauka Beroopa BOY mist sHEprocHadkeHus ¢/x moTpeduTeneit

Kommuekt 3agaHuil  [UIs1 3aHATHIA B MHTEPAaKTUBHOM hopMme (paboTa B KOMaHIIE)

Tema 1. Conneunble cucTeMbl TeriocHa0xeHus. ConHeuHble BogoHarpeBatenbubie yctaHoBku (CBHY).

ITaccuBHBIE conHeUHBIEe cUCTeMBI  (JIekius-Oecena)

1.1. Conueunsie komtekTopa(CK). YcTpoicTBO, IPUHIINI 1SHCTBUS.

1.2. Temnorexauueckue xapakrepuctuku (to)m, UL,FR.

1.3. Dueprernyeckuii 6amanc CK. Tlonesnoe comueunoe Temio (Qmour).

1.4. ITaccuBHBIE 3aKPBITHIE CHCTEMBI COJTHEYHOT0 OTOIUIeHNs (cTeHa Tpomba-Muruens).

Tema 2. DHeprus TBEPABIX OBITOBBIX OTX0A0B  (JIeKImsA-BH3yain3arus)

2.1. DHepreTH4ecKasi XapaKTepUCTUKA OTXOIO0B 110 MPOU3BOICTBY OHOTOILIHBA.

2.2. TexHONOTHS MPOU3BOJICTBA TOIUTMBHBIX OPHKETOB, CYIIECTBYIOIIEEe 000OPYIOBAHHIE U X OCHOBHBIE XapaKTEPHUCTHKH.

2.3. Ob0cHOBaHNE TEXHUKO-3KOHOMHYECKOH 3(h()eKTUBHOCTH IPUMEHEHUS TBEPAOTOIUIMBHBIX ra30r€HePaTOPHBIX KOTIOB IS
OTOILICHUS 3[aHMM.

Tema 3. M3yuenue sneprerndeckoro noternuana HBUD B Poccun u Pecriyonuke bypsitun (Kefic-3amanue)

Tema 4. MccnenoBanne pexxMMOB pabOTHI BETPOIIEKTPUUECKUX YCTAHOBOK C YUETOM BEPOSITHOCTH paclipeielIeHUs] CKOPOCTeH
BeTpa 1o rpaganusaM Pb  (PabGora B komaHze)

4.1. BerposHepreTHuecKHe CUCTEMBI 1 000PY/I0BaHUSL.

4.2. OCHOBHBIE BUJIBI ¥ 3JIEMEHTHI BETPOIHEPTeTUIECKUX YCTaHOBOK(BIY).

4.3. Knaccu¢ukanusi 1 KOHCTPYKIMSI BETPOYCTaHOBOK.

Tema 5. MccrneqoBanre 2HEPTeTHYECKOTO MOTEHITMANa MaJbIX BOJIOTOKOB bypsitun  (PaboTa B komanie)

Kommuext 3amanuii 1y npakTudeckux (JlabopaTopHbBIX) paboT
1. Ouenka s3koHOMHIYECKOH 3P PEKTUBHOCTH SHEPTrOCHAOKEHHS TOCYIaPCTBEHHOTO YUPEXKACHUS OT UCIOIb30BaHUS



razonopuHeBoi MuHu-TOL] paboratomei Ha Ouorase

2. brnoTtonnuBo u OMOras - MEpCHEeKTUBHBIE SHEPTOHOCUTEIH IS SHEPTETHIECKUX YCTAHOBOK TOCYJAPCTBEHHBIX YUPEKICHUH
PacIoyoKEHHBIX B CEIILCKUX paioHax

3. OO6ocHOBaHHE TEXHUKO-IKOHOMUYECKON 3P (HEKTUBHOCTH MPUMEHEHHMSI TBEPAOTOIUTUBHBIX T'a30T€HEPATOPHBIX KOTIOB IS
OTOIUICHUS 3AaHUH

4. TBepIOTOIUIMBHBIEC Ta30T€HEPATOPHBIE KOTIIBI

5. Metonuka ornpeeneHusi TEXHUKO-9KOHOMUYECKOH 3(h(eKTHBHOCTH IPUMEHEHUST Ta30r€HEePaTOPHbIX KOTIIOB JJIsl OTOIICHUS
3TaHuH

6. DHepreTUYECKHe XapaKTEPUCTUKH COITHEYHON (POTOIIEKTPUIECKON YCTAHOBKH C 33JJaHHBIMHM TEXHUYECKUMH TTapaMeTpaMu 1
BOJIbTaMIIEPHON XapaKTEPUCTUKOM.

7. O6beM noTpebiIeHUs SHEPTUH 00BEKTOM M pacueT (OTONIEKTPUUECKOH CTaHIMN

8. OreHKa KannTaIbHBIX 3aTPaT Ha YCTAaHOBKY M OKCILTYaTaIUIO TeINOIHEPreTHIecKoi ctanun. OnpeneneHne cpoka
OKYIaeMOCTH I'eJIMOHEPTeTUIECKON CTaHINH

9. OnpenerneHne mapaMeTpOB U pacyeT COTHEYHOTO KOJUIEKTOpa

10. OueHka KamUTAIBHBIX 3aTPaT Ha YCTAHOBKY M 9KCIUTyaTalUIo COJTHEYHOro KoJuleKTopa. OnpenesieHne cpoka OKyNnaeMOoCTH
COJTHEYHOTO KOJIJIEKTOpa

11. ITyTi 5KOHOMHH TEIUIOIHEPTETHYECKUX PECYPCOB B CEIBCKOM XO3SIHCTBE.

12. OmpeneneHne TEMIOBOTO OamaHca OMO’HEPTreTHIECKON YCTAHOBKH.

13. IIporuBonoxkapHast 6€30IMaCHOCTb IIPH IKCILTyaTal[iid ONOra3oBOro 000pya0BaHuUsI.

14.9xonormyeckne TOCTOMHCTBA IPUMEHEHHUS B CEIIBCKOM XO3AHCTBE OMOIHEPTeTHIECKONW TEXHOJIOTHI

15. DHepreTHyeckast XapaKTEpUCTHKA OTXOOB [0 MPOU3BOICTBY OHOTOILIHBA.

16. Metoauka Beibopa BOVY mist sHEprocHa0KeHHs ¢/X MOTPeOUTEIIeH.

17. DHepreTuyeckuil HOTEHIMAT BeTpOBOH 3Heprun B Poccun u B mupe.

18. DxoHOMHYECKAs OLIEHKA IIeTIeCO00Pa3HOCTH IpUMeHeH!sI BOY

19. Munu ['aebt  1uist pepMepckux 1 KpecThbSTHCKUX XO3SHCTB,

20. MUKpOTHIPOAIEKTPUIECKHE CTAaHINH JJIS CeIIbCKOX03SHCTBEHHOTO IPON3BO/ICTRA.

21.9K0I0THYECKHE TOCTONHCTBA IPUMEHEHHS B CEIBCKOM XO3SIHCTBE OMOIHEPTreTHIECKON TEXHOIOTHH.

Keiic-3agaua
3amaua Nel OnpeznencHue HU3IICH TEIUIOTH CrOpaHus Onora3a-OnOTOILIHBA
Buoras npezncrasisier co00it cMeck Ta30B, OCHOBHBIMI KOMIIOHEHTAMHU KOTOPOTO SIBIISIFOTCS METaH H yTIICKHUCIIBIH ras3.
[Tpu ucnosb30BaHUK OMOTa3a B KOTEIBHBIX YCTAHOBKAX HEOOXOIUMO OMPEICIUTh HU3IIYIO TEIJIOTY €r0 CrOpaHus,
KOTOpast OTIPEIEIIACTCS 0 CIIeAyIomIeH hopmyIe:
Q (1.6.)=Q (m.i)i-0,01
rae QH.0. — Hu3IIas TerioTa cropanus ouorasa, xkJx/m3;
QH.i — Hu3IIas TEIUIO0Ta CrOpaHKs TOPIOYNX KOMITHEHTOB, COCTOSINUX B Ororasa, KJx/m3;
i — xoMmoHeHT O6norasa, %.
IT0THOCTH OHOrasa po (Kr/M3) ompeesiseM Mo CACIYIOIIEMY BhIPAKESHHIO:
p_6=p_i-i-0,01,
rzie pi — IUIOTHOCTh OTACIbHBIX KOMIIOHEHTOB, COCTOSIIMX B OHorase, Kr/m3.
Juist onipenerieHust KoMmdecTBa cyxoro Bozayxa V_cT (M3/M3) HEOOXOIMMOTO LTS TOJTHOTO CrOpaHus Onorasa B
KOTEJbHBIX YCTAHOBKAX OMPEACISIETCS 0 (PopMyJie:
V_c8r=4,76/100[Y i (m+n4) C mH nt+0,5H 2+0,5CO-0O_2+0,5H_2 C]
rae 4,76 — ko3 HUIMEHT, YUUTHIBAIONIMI cofepkaHue KUCTIOPO/a B BO3IYXE;
Ya(m+n4) C_m H_n— pasmugHble yIIeBoJOPOIbI, BXOISAIINE B COCTAaB Onorasa.
HwMes B BHITY, YTO B TOIMOYHOE YCTPOMCTBO MOACTCS BIAXKHBIN BO3yXa, TO TCOPETHUCCKU HEOOXOAUMOE KOJIMIECTBO
BO3/yXa HEOOXOUMO TIEPECUYUTATh C YISTOM BIIATOCOJCPIKAHUS:
V_s =V _(c.B)*1+0d/1000-p_BV_(c.B)'T
rze d — Brarocojiep:kanue Bo3ayxa, puHuMaeMoe paBHoii 118 r/kr;
PB — IUNIOTHOCTh BO3/yXa, IpUHIUMaemMas paBHoit 0,83 kr/m3.

3amaya Ne2. OmpepeneHue TeMIOEMKOCTH Ouorasa.

[Tpu ucnonb3oBaHMK OMOTas3a B KOTEJIBHBIX YCTAHOBKAX HEOOXOANMO ONPE/IENIUTh BEPXHUE U HI)KHHE TPEIEIIbI
BoCIUIaMeHsieMOcTH. HanboubIasi KOHIEHTPALsI TOpIoYeii cMecH B OHOTa3e CYMTAETCsl BEPXHHUM MPEESIOM BOCIIIIAMEHIEMOCTH
ZB (%) ¥ oTIpeersieTcs Mo CIEeNYIONEMY BEIPaKEHHIO:

Z B=(r_1+r 2+--+r_n)/(r_1/(1_ 178 )+r_2/(1 278 )+--+r_n/(I_n"B))

rze 'l — oGbemMHast 107151 OTAEIBHOTO TOPIOYEero KOMIIOHEeHTa Ororasa, %;

|_17B— BepxHWUii IIpeieN BOCIUIAMEHSIEMOCTH OTAEIFHOTO KOMITOHEHTa Grorasa, %o,

|_Nn"B— COOTBETCTBEHHO HM)KHHH MpPEJIeNl BOCIUIAMEHIEMOCTH Ouorasa, %.

O0bemMHas Teriota cropanus ouoraza Q 6"V (k/[x/M3) B 001iem Buze Boiuuciisiercst KK npousBenenne ero oobema

V6 (M3) npu HOpMaNIBHBIX YCIOBHSAX Ha 00beMHYI0 TeroeMKocTh C (kkan/m3, 0C) Ipy NOCTOSTHHOM JIaBJICHUU M TeMieparype t
(0C).

Q 6"V=V 6ct

TermnoeMkocTs OHOTa3a He SIBJISIETCS BEJIMUUHOM MOCTOSHHOM M U3MEHSIETCSl B 3aBUCMOCTH OT TeMIIePaTyphl ra3oB.
[NomydeHHBIE pe3yabTaThl aHATUTUYECKOTO ¥ TEOPETHUECKOTO HCCIIEJOBAHHS TEIUIODHEPTeTHUECKOI XapaKTepUCTUKI

6morasa cBeyeHbI B Ta0mHUITy 1.

Ta6smua 1. CocraB u TerosHepreTHieckas XxapakTepucTuKa onorasa

Xapaxkrepuctuka Kommonenrta 6uorasa bruorazoBas cMech



CH4 CO2 H2 H2S

O6wemuas o, % 55-7027-44<1<2100

Oo0wemuas Temora cropanus, M/Ix/m3 35,8 - 10,8 22,8 26,8
[Ipenen Bocmramensiemoctd, % 5...5 - 4...804...456...12
Temmeparypa Bocmiamenenus, oC 65...750 - 585 - 650-750
Kpurnueckoe nasnenne, MIla 4,7 7,5 1,3 8,9 7,6...8,9
Hopmanbhas mnotHOCcTS, T/1 0,72 1,98 0,09 1,54 1,2
Kputnueckas miotaocTs, /1 102 468 31 340 320
Kpurnueckas Temneparypa, oC -82,5 31,0 - 100 -2,5
[ImoTHOCTH OTHOCHTENBEHOTO BO3AYyXa, /1 0,55 2,5 0,07 1,2 0,83

[IpuBeneHHbIe B Tabnuiie | TEMIIO3HEPTeTHUECKHUE CBOMCTBA OHOTra3a MO3BOJSIOT CYAUTh O BO3MOXKHOCTSIX €r0

MPaKTHYECKOTO MCIIOIb30BaHUs U HEOOXO0IUMBIX JUIst 3Toro npreMax. O0beMHast TersioTa cropanust Q 67V 6uoraza B OCHOBHOM
ompenensercs conepxkanneM Merana CH4, mockoipKy HesHaunTenbHoe KomdecTBo H2  H2S Ha 3TOT mokasaress MpakTHIecKH
He BIUAIOT. [1py BBISCHEHUH BO3MOXKHOCTH COKMDKEHHMS Ta30BOM CMECH HEOOXOANMO YUHUTHIBATh KPUTHIECKUE 3HAUCHHS IaBICHHS
¥ TEMIIEPaTyphl OTACIBHBIX €€ KOMIIOHEHTOB. DTH 3HAYCHUS NTOKA3bIBAIOT, YTO CKMIKEHHE OMOTa3a MPaKTHIeCKUe
Helenecoo0pasHo.

3agaya Ne3. Ompenenenne KI1J] koTenpHOM ycTaHOBKH IIpU paboTe Ha Ouorase.

[Tpn mox6ope KoTenbHOTO 000PYIOBAaHHMS CIETYET YIUTHIBATh KOJIMUECTBO U CAMHUYHYIO IPOU3BOAUTEIHLHOCTD arperaTos,
paboraronyx Ha OMorase B 3aBUCHMOCTH OT MaKCUMAaJIbHOW TEIUIOBOM Harpy3KH OTaIIMBaeMoro rnomerneHus. [1o nposeaeHHbIM
TEOPETHYECKHU MPEAIIOCHUTKAM U ITOJYIEHHBIM Pe3yJIbTaTaM TeIUIO3HEPTeTHIECKON XapaKTepUCTHKY Onorasa Hanboee
MpUEMIIEMBIM SBISIETCsI KOTenbHast yctanoBka Mapku KI1-300 I'n, mpousBoaurensHOCTE KOTOpOro coctasiser 300 kr/yac napa ¢
MOBEPXHOCTHIO HarpeBa 14 M2. B cBsi3u ¢ 3THM, HEOOXOANMO OIpeAenuTh 3GPEKTUBHOCTD PaOOTHI Ha Ha OHOTase IIyTeM
COCTAaBJICHUsI TEIJIOBOTO OanaHca, T.e. CTaThH MIPUX0/Ia U PacXo/ia TeIUIOTHL Ha MOTPEOUTENbCKHE LIENH:

> Qupux. =Y Qpacx

Qx.6.+Qr=Q1+Q2+Q3+Q4

[Iprxo TEIIIOTHI COCTOMT M3 CIIEAYIONINX OCHOBHBIX CTaTeH XWMHYECKOH TEIUIOTHI Onorasa - Qx.0 1 TEemIoTsl, BHOCUMOM
MOZOTPETHIM BO3AYXOM - QB, a pacXo/1 TEIUIOThI B KOTEIHHOM YCTAHOBKE COCTOMUT M3TEILIOTHI, HEOOXOAMMOW Ha HarpeB BOJIBI -
Q1, moTepu TEMIIOTHI ¢ YXOAAMNMHY Tazamu - Q2, TOTepH TEIUIOTH OT XUMUYECKOH HEMOJIHOTHI Cropanus 6uorasa - Q3 u notepn
TEIUTIOTHI B OKpYyKaroIyto cpeay Q4.

[Mocne pacumpoBKY BEIPaKEHUS CIEYET:

B(Qu.6.+V_B 1*tB*CB)=G*C(tk-t)+B[Jrnc+0.01* Qu.6.(i+q)]

rae B — gacoBoit pacxon 6uoraza [M3/4]; Qu.6. — HU3MmIas TerwioTa cropanus ouorasa [kIx/M3]; V_B"T - TeopeTHdecKn
HEOOXO0IUMOE KOJHUUECTBO Bo3ayxa [M3/mM3]; tB — TeMnepaTypa, BXomsmiero B korei Bo3ayxa [0C]; CB — cpeausist o0beMHast
TermIoeMKocTh Bo3ayxa [kJ[x/(kr*0C)]; G — pacxox Boasl [kr/4]; C — yaenpHas TeroeMkocTh Boabl [k x/(kr*0C)]; Juc —
TEIUIOCOAepIKaHHe MPOIYKTOB cropanus [kx/M3]; i—moTepu Teria 0T XMMHYECKON HEMOJHOTHI cropanus ouorasa [%];  (—
MOTEPH TETJIOTHI OT OTPaXKAAIONIECH MOBEPXHOCTH KOTNa [%0].

[anee, B Tabuuie 2 npecTaBiIeHbl OCHOBHBIE COCTABIIIONINE TETIOBOrO OanaHca KOTJIa, BEIpaKeHHBIE Yepe3 pacxo Onorasza —
B (M3/4)

Tabauua 2. OCHOBHBIE COCTABIISIFONIME TEIUIOBOTO Oananca (k[ x/4) koTia.

HanmeHoBaHMe BeM4MHbI Y CI0BHBIE 0003HaYeHHs1 OnpenenieH s BeTnInHbI

Xumunueckas TermroTa buorasza Qx.6. 26800*B

Temnora, BHOcHMas Bo3myxoM QB 117*B

Temnora Ha Harpe Bojsl Q1 7022898

[otepu ¢ yxomsimumu razamu Q2 2087*B

[Motepu ot xumudeckoro Hegoxera Q3 53,5*B

[otepu B okpyxatomyto cpeny Q4 804*B

[IpupaBHMBas cTaTbU MPHUXO/A M PACX0/Ia TEIJIOTHI, ONIPEAEIIIeM pacxo 1 Ouorasa 1o cienyoliueit hpopmyie:
B=0Q1/(Qx.6.+QB-Q2-Q3-Q4)=293m 3/4

Taxum 06pa3om, 10 MOJYYEHHBIM pacueTaM TEIIoBOro OanaHca, Heooxoaumo onpenenuts KI1/1 koTenbHO#H ycTaHOBKY:
n_(x.y.)=(Q1/(Qu.6.*B))/(100%)

KoadduurenT monezHoro AelCTBUS KOTEIBHON YCTaHOBKHM cocTaBisieT 89% mpu padbote Ha Gmorase, T.€. TOCTaTOYHO BBICOK,
MOATOMY YMEHBIIIEHNE TETIIONOTEPh HELleIeCO00pasHo.

MeToanyeckue MaTepHaJbl, OIpeeIsiIoLie NPoueAypPbl OLeHUBAHUS 3HAHUMN, YMEHHI, HABBIKOB U (KJIH) OIbITA
AesITeJTbHOCTH, XapAKTePH3YIOIIHUX 3TaNbl (JOPMUPOBAHNS KOMIICTEHIIMI1 B Ipolecce OCBOEHUs 00pa3oBaTebHOM
NPOrpaMMbI

Kpurepun oneHku K sx3amMeny/anud. 3a4ért

Ornenka «oTiaHOY (86-100 6amioB) cTaBUTCS 00yJaromIeMycs, 00HAPYKUBIIEMY CHCTEMATHUECKHE 1 TITyOOKHe 3HaHUS y4eOHO
-IPOrpaMMHOT0 MaTepHaia, YMEHHs CBOOOTHO BBIITOIHAT 33aJJaHHs, IIPEIyCMOTPEHHEIC IPOrPaMMOIl B THIIOBOM CUTYyalnu (¢
OTpaHNYEHUEM BPEMEHH) U B HETUIIOBOM CHUTYAINH, 3HAKOMCTBO C OCHOBHOM U JIOTIOJTHUTEIBHOH JINTEPaTypoil, ycBOCHHE
B3aMMOCBSI3M OCHOBHBIX IOHSATHI JUCIUILUIMHBI B X 3HAYCHUH PUOOPETaeMO CIICIIHAaTbHOCTH U MPOSBUBIIEMY




TBOPYECKHE CIIOCOOHOCTH M CAMOCTOSITEIBHOCTh B IPHOOpeTeHn 3HaHUH. CTy/IEHT UCUEPIIBIBAIOIIMM 00pa3oM OTBETHII Ha
BOIIPOCHI SK3aMEHAIIMOHHOTO Omiera. 3ajada peieHa npaBuibHO, CTYJACHT CITOCOOEH 000CHOBATh BHIOPAHHBIN CITOCOO 1
MOSICHUTH XOJ1 PEIICHHMS 3a/1auu.

Orenka «xopotro» (71-85 6amioB) craButcs 00yJaromeMycs, 00HApyKUBIIIEMY ITOJIHOE 3HAHUE YIEOHO-TIPOTPaMMHOTO
Marepuaa, yCIelUIHOE BBIIOIHEHNE 3aJaHn i, IPelyCMOTPEHHBIX IPOrpaMMOii B TUIIOBOW CHTYaIMH (C OTpaHUYeHHUEM
BPEMEHH), YCBOCHHE MaTEPHAIOB OCHOBHON JINTEPATYPhI, PEKOMEHIOBAaHHON B IIPOrpaMMe, CIIOCOOHOCTH K CaMOCTOSITETEHOMY
TIOTNIOJTHEHHIO ¥ OOHOBJICHHIO 3HAHUI B X0Jle JallbHEHIIeH paboThl Hall IMTEpaTypoii U B IpodeccronanbHoit AestenbHocT. [1pn
OTBETE Ha BOMPOCHI YK3aMEHAIMOHHOTO OMyIeTa CTYAEHTOM JOIMYIICHbBI HECYIIECTBCHHBIE OMMOKNU. 3aa4ua peleHa MpaBuiIbHO
WIIU €€ PeIeHUE COJIEPIKANI0 HECYLIIECTBEHHYIO OMIMOKY, UCTIPABICHHYIO IIPH HAaBOASIIEM BOIPOCE SK3aMEeHaTOpa.

OreHKa «yIOBJIETBOPUTEIBHO» (56-70 6amioB) cTaBuTCs 00ydaromemMycs, 0OHapyKHUBIIIEMY 3HAHHE OCHOBHOTO y4eOHO-
NPOrpaMMHOI'0 MaTepHajia B 00beMe, JOCTaTOYHOM JUIS AabHeHIIel yueObl U pecTosieil paboThl 1o ClenUaIbHOCTH,
3HAKOMCTBO C OCHOBHOM JIUTEpATypOl, pEKOMEHJOBAHHOM IPOrpaMMOii, yMEHHE BBIIOIHATh 3a4aHUs, IPELYCMOTPEHHbIE
nporpammoii. [Ipu oTBeTe Ha 3K3aMeHaIMOHHBIE BONPOCHI U ITPY BBITIOJIHEHUH SK3aMEHAIIMOHHBIX 33/1aHUH 00y4aroIuiics
JIOIYCKaeT IMOrPEeIIHOCTH, HO 001a1aeT HEOOXOANMMBIMH 3HAHUSIMH JIJISl YCTPAaHEHHUS! OIIMOOK MO/ PYKOBOJICTBOM MPENO1aBaTels.
Pemmenne 3aaun cogepKUT OMMMUOKY, HCIIPABICHHYIO IIPH HABOAAIIEM BOIIPOCE SK3aMEHATOPA.

O1eHKa «HEYyJOBJIETBOPUTEIHHOY» (MeHee 56 0aIIOB) CTAaBUTCS 00yJaroueMycs, 0OHapyXKUBIIEMY POOETbI B 3HAHUAX
OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO MaTepHalia, JOIMyCTUBIIEMY NPUHIMITHAIBHBIC OINOKH B BBITOJHEHUH MPETyCMOTPEHHBIX
MpOrpaMMOii 3a1aHHH, ci1adble TOOYKAECHHS K CaMOCTOsTEIbHON paboTe HaJl PEKOMEHI0BAHHOH OCHOBHOM JINTEPATYpPOH.
OmeHKa «HEYJOBIETBOPUTEIHHOY CTABUTCS 00YIAIOIIMMCSI, KOTOPBIE HE MOTYT NPOJODKUTH O0YIEHHE WIN NPUCTYIIUTD K
npodeccroHaBHO eATeIbHOCTH 110 OKOHYaHUH aKaJeMHUH 0e3 JIOMOTHUTENBHBIX 3aHATHI 10 COOTBETCTBYIOLIECH TUCIUILIMHE.

Kpurtepnn oneHuBaHHsSI KOHTPOJIBLHON PadoThI TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH 00yJaoIuxcst (peKoMeHIyeMoe)

KoMnexT KOHTPOJIBHBIX BOIPOCOB AJIsl IPOBEACHUS YCTHBIX OIIPOCOB

Kpurepun oneHnBanus (yCTaHABINBAIOTCS pa3pabOTYMKOM CAMOCTOSTENIBHO C YUE€TOM HCIIOJIb30BaHHS PEHTHHIOBOM CHCTEMBI
OLICHKH yCIIEBAEMOCTH 00YJaIOIIIXCS)

IIpuMmepHbIE KPUTEPUU OLICHUBAHMSL:

— NIPaBWIBHOCTH OTBETA 110 COJEPIKAHMIO 3aAaHNs (YIUTHIBAETCS KOJMUECTBO U XapaKTep OMIMOOK IPH OTBETE);

— IIOJTHOTA ¥ TJTyOMHa OTBeTa (YUHUTHIBACTCS KOJIMUECTBO YCBOCHHBIX (DaKTOB, OHATHH U T.I1.);

— CO3HATENBHOCTh OTBETA (YUUTHIBACTCS IOHUMAHKE M3JIaraeMoro Marepuana);

— JIOTHKA U3JIOKEHHsI MaTepHrasa (yUUThIBaeTCSd yMEHHE CTPOHUTD IIeJIOCTHBIHN, ITOCIIe10BaTeIbHbIN pacckas, TpaMOTHO
MIOJTB30BATHCS CHEIUATIBHON TEPMHUHOIIOTHEN);

— UCIIOJIb30BaHME JOIOIHUTENILHOIO MaTepHara;

— palMoOHATBHOCTh MCIONB30BaHUS BPEMEHH, OTBEJCHHOTO Ha 3aJaHue (He omo0pseTcs 3aTsHyTOCTh BBITOJHEHUS 3a/laHu,
YCTHOTO OTBETa BO BPEMEHH, C YIeTOM HHIUBUAYAIBHBIX 0COOCHHOCTEH 00yUaromuxcs).

[Tkana oneHnBaHus (YCTaHABIMBACTCS Pa3padOTIMKOM CaMOCTOSTENBHO C yIETOM HCIOIb30BaHNS PEUTHHIOBOH CHCTEMBI
OLICHKH yCIEBAEMOCTH 00YJarOIIIXCS)

IIpumepHas nikana OLeHUBAHMSL:

Bamier

N TeneHb Y/I0BIETBOPEHUS KPUTEPUIM
IUIS y4€eTa B peiTHHTe (OIIEHKA) Crenenb ys0B1eTBOpE putep

86-100 6amoB OOy4aroIIUICs MOJHO ¥ apryMEHTHPOBAHO OTBEYAET 0 COJEPKAHUIO BOIpoca (3aJaHus);

«OTIIMYHOY oOHapy)KMBaeT HOHUMaHHUE MaTepHalia, MOXKeT 000CHOBATh CBOH CYX/CHHS, IPUMEHNUTDb 3HAHUS
Ha MIPaKTHKe, IPHUBECTH HEOOXOJUMBbIE IPHUMEPBI HE TOJIBKO 10 YU4eOHUKY, HO H CAMOCTOSITEIIBHO
COCTABJICHHbIE; M3JIaraeT MaTepHal M0CJIe0BATENbHO 1 NPABHIBHO.

71-85 OGamnos OO0yuaroImuics 10CTaTOYHO MOJTHO U apI'yMEHTHPOBAHO OTBEYACT 110 COJAEPKAHUIO BOIIPOCca

«XOPOIIO» (3amanns); OOHApY)KUBAET IIOHUMAHHE MaTepHalia, MOXKET 00OOCHOBATH CBOM CYXKIICHHS,
NPUMEHHTH 3HAHUS Ha MPAKTUKE, IPHBECTH HEOOXOMMBIE IPHUMEPBI HE TOJIBKO 10 YUeOHHUKY, HO
U CaMOCTOSITEJIbHO COCTABIICHHBIC; U3JIaraeT MaTepyal nociaenosaresbHo. Jlomyckaer 1-2
OLIMOKH, UCTIPABJICHHBIE C TOMOIIBIO0 HABOASAIINX BOIIPOCOB.

56-70 Oannos OOyuaroruiics 00HApYKMBAET 3HAHWE M TOHUMAHHE OCHOBHBIX MOJIOXKEHUH JAHHOTO 3aIaHHs, HO
«yIIOBIIETBO-PUTEIIHHOY M3JIaraeT MaTepHall HeTOJIHO U JIOMYCKAaeT HETOYHOCTH B ONPEACICHUH OHATHH WK
(hopMynUpOBKE MPAaBUIT; HE YMEET JOCTATOYHO IITyOOKO M JOKa3aTelbHO 000CHOBAThH CBOU
CY)KJIEHHS ¥ IPUBECTH CBOU MPUMEPBI; U3JIaraeT MaTepuall HelOCIe0BATENbHO H JIOMyCKAaeT

OLINOKH.
0-55 ©6amroB OGyuaromuiics 00HapyXHUBaeT HE3HaHUE OTBETA HA COOTBETCTBYIOLIEE 3a/iaHue (BOIpPoC),
«HEYIOBIETBOPUTEIBHOY JIOMYCKaeT OIMOKU B (POPMYITUPOBKE ONPENCTICHHUIN 1 MPABUII, HCKAXKAIOIHE UX CMBICI,

GCCHOpﬂHO'-lHO U HEYBEPEHHO H3JIaracTt MaTepuall. OTMeuaroTcs TakKue HEAOCTAaTKH B IMOATOTOBKE
06yqa}01ueroc;{, KOTOPBIC ABJIAOTCA CEPHE3HBIM MPEISATCTBUEM K YCIICIITHOMY OBJIAJCHUIO
MOCICAYHOIINM MaTeprUaiOM.




Kpurtepun onieHuBaHHSA KOHTPOJIbHOI padoThI 111 KOHTPOJIbHOH padoThI
(00s13aTeIbHO LISl AUCHUIJINH, /1 10 YII npeayvcMoTpeHa KOHTPOJbHAsA pPadoTa)

ITepedens 3amanuii 1151 KOHTPOJIBHOM PabOTHI

Kpurtepuu oneHuBanus (YCTaHABIMBAKOTCS Pa3pabOTYMKOM CAMOCTOSTEIBHO C YY€TOM HUCIIOJIb30BAHMS PCUTHUHIOBON CHCTEMBI
OIICHKH YCTIEBAEMOCTH 00YJarOIINXCsI)

IIpuMepHbIC KPUTEPUH OLICHUBAHMUS

— TIOJTHOTA PAaCKPHITHS TEMEI;

— IPaBUILHOCTH (POPMYJIMPOBKU U UCIIOJIH30BAHUS MOHITUN U KATECTOPUH;

— IPaBUJILHOCTH BHITIOJTHEHUS 3a/IaHUM/ pemIeHNs 3a1a4;

— aKKypaTHOCTb 0(popMIICHHUS paOOTHI U JIp.

[Ikana oneHnBaHUA (YCTaHABIMBAETCS pa3pabOTIMKOM CAMOCTOSTEIHHO C YUYETOM HCIOIB30BAHUS PEHTHHTOBOI CHCTEMBI
OIICHKHU YCIICBAEMOCTH 00YJaFOIIUXCS)

HpPIMepHaH 1IKajia OCHUBAaHMA

Bamier

. CremneHp y0BIETBOPEHUS KPUTEPHAM
UL ydeTa B peiTHHTe (OIleHKa)

86-100 6amoB [TonHOE packpbITHE TEMBI, YKa3aHUE TOUHBIX Ha3BaHUI U ONpEAEICHUH, IpaBUIbHAS

«OTIIMYHO (bopMynHpoBKa HOHATHI M KaTETOPUH, IPUBEICHBI BCe HEOOXOAUMBIE (hOPMYJIbI,
COOTBETCTBYIOIIAS CTATHCTHKA M T.II., BCE 3aaHKs BBITOJIHEHBI BEPHO (BCE 3a/1a4M PEIICHEI
NPaBIWIBGHO), paboTa BEIIOJIHEHA aKKYPaTHO, 0€3 MOMapokK.

71-85 Oamnos HepmocraTouno monHOE pacKkphITHE TEMBI, OTHA-IBE HECYIIECTBEHHbBIE OUTHOKH B ONIPEICTICHUI

«XOPOILO» HOHATHI ¥ KaTeropui, B GopMyliax, CTATUCTHYECKHUX JaHHBIX U T. II., KAPJUHAIBHO HE MEHSIOIINE
CYTb M3JIO)KEHHsI, HAJIMYHE HE3HAYNTEIFHOTO KOJIMYECTBA IPaMMaTHUECKUX M CTHIIHCTHIECKIX
onIMOOoK, 0JJHA-IBE HECYILECTBEHHBIE TIOTPEITHOCTH IIPY BHIIIOJIHEHUH 3aIaHUH WIH B PEIICHHUIX
3aa4. Pabora BBINONIHEHA aKKyPaTHO.

56-70 Oamnos OTBeT OTpaxkaeT JHIIb 00IIee HATIPABICHUE M3JI0KCHHUS JICKIIMOHHOTO MaTepHaa, HATHINe
«YIOBIETBO-PUTEIHHO 0oJiee IBYX HECYLIECTBEHHBIX MJIU OJJHON-IBYX CYLIECTBEHHBIX OIIMOOK B OTIPE/ICICHUH IOHATHI
U KaTeropuii, GopMyiax, CTATUCTHYECKUX JAHHBIX H T. II.; OOJIBIIOE KOJUYECTBO IPAMMATHIECKHUX
U CTUIIMCTHYECKHX OIIHOOK, O/IHA-/[BE CYIIIECTBEHHBIC OMIMOKH MPHU BBIIIOIHCHUHN 3a1aHU#l WX B
penreHusix 3a1ad. Pabora BeIOTHEHa HEOPEIKHO.

0-55 oGamios OOyuaroIuiics JEMOHCTPUPYET c1aboe MOHMMaHUE MPOrpaMMHOro Matepuana. Tema He
«HEYIOBJIETBOPUTEIHHO packpeita, 60Jiee IBYX CYLIECTBEHHBIX OMIMOOK B ONPEIEIEHHH IIOHATHH U KATErOpyii, B
(dopMynax, CTATUCTHYECKUX JAHHBIX, [P BBIMOJHEHHUH 33/IaHUH WK B PEIICHUSX 33124,
HAJIMYKE IPAMMATHYECKUX M CTHJIMCTHYECKHUX OIMMOOK U JIp.

Kpurtepun oneHuBaHus KOHTPOJIbLHOI pa0oThI ISl IPAKTHYECKHX (J1a00paTOPHBIX) padoT

Kpurepun oneHrBaHus (YCTaHABIMBAIOTCS Pa3pabOTYMKOM CAMOCTOSITENILHO C YI€TOM HCIOJIb30BAHUS PEUTHHIOBOM CHCTEMBI
OLIEHKH YCIIEBaEMOCTH O0YUarOIIXCsI)

[IpumepHbIe KPUTEPUH OLICHUBAHHS:

— IPABUIILHOCTH BBITIOJHECHUS 3a1aHUS HA IPAKTHYCCKYH/Ta00paTOPHYIO pabOTy B COOTBETCTBHU C BAPHAHTOM;

— CTeNeHb YCBOCHUSI TEOPETHYECKOTO MaTepraa o TeMe MpaKkTHYeCKOo /1abopaTopHOit paboThl;

— CMOCOOHOCTD MPOJAEMOHCTPUPOBATH MIPEIOIaBATEIII0 HABBIKK PAOOTHI B MHCTPYMEHTAILHON MPOrPaMMHOM CPEie, a TAKKE
NPUMEHUTH MX K PEUICHHIO THITOBBIX 33/1a4, OTJIMYHBIX OT BAPUAHTA 3a1aHUs;

— KaueCTBO MOATOTOBKH OTUYETA MO0 MPAKTHUECKOH / TabopaTopHoi padore;

— NMPaBWILHOCTD U MMOJHOTA OTBETOB Ha BOMPOCHI MPENOAaBATENs PH 3aLIUTE PAOOTHI

U JIp.

[Ikana oneHnBaHus (YCTaHABIHBACTCS Pa3pabOTUYMKOM CAMOCTOSITENILHO C YIETOM HCIOJIb30BAHUS PEUTHHIOBON CHCTEMBI
OLIEHKH YCIIEBAEMOCTH O0YUarOIIIXCsI)

ITpumepHas mkana oreHUBAHUS MPAKTUIECKUX 3aHIATHH (JTaOOpaTOPHBIX paboT):

banner

. CreneHp yIOBIETBOPEHUS KPUTEPHIM
IUTSL y4eTa B pedTHHTe (OIICHKA)

86-100 Gammos BrImmotHeHBI Bee 3aaHus MPAKTUIECKON (J1abopaTopHOI) paboThI, 00yJaOIIHHCS YeTKO 1 0e3
«OTJINYHOY OLIMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHL.
71-85 Oamnos BrImotHeHBI Bee 3aaHus MPAKTUIECKOU (J1ab0paTopHOiT) paboThI; 00yJaroNIHiAcs OTBETHII Ha BCE
«XOPOILO» KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHIMH.
56-70 oGamioB BrInosiHeHb! Bee 3a1aHust IPaKTHYeCKOH (1abopaTopHOii) paboThI ¢ 3aMeUaHUsIMU; 00yJatOIIHIAC
«YJIOBJICTBO-PHUTEIILHO) OTBETHUJI HA BCE KOHTPOJIbHBIC BOMPOCHI C 3aMEUaHHUSIMU.
0-55 ©6amroB OOy9aroImuiics He BBITIOIHIIT MITH BBITIOHIIT HENIPABIIIBHO 33/IaHUS TPAKTHIECKOI
«HEYIOBJIETBOPUTEIIHLHO (;1abopatopHoii) paboThl; 00YYAFOIIUICS OTBETHII HA KOHTPOJIBbHBIE BOIIPOCHI C OLIMOKAMH HJIH HE

OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.




KpuTtepun onieHuBaHUSI KOHTPOJIbHOMH PadoThl TECTOBBIX 3aJaHMIt

Marepuanbl TECTOBBIX 3alaHUN

Marepuansl TECTOBBIX 3aIaHUH CIIEYeT CTPYIITHPOBATH 10 TeMaM/pa3ieiiaM N3y9aeMoi JUCIUTUIMHBI (MOIYJIS) B CIEAYIONMIEM
BHJIE:

Tema (TemMbr) / Pazmen muctumuHb! (MOTyJIs1)

TecToBble 3a1aHusI IO JaHHOU TeMme (Temam)/Pa3ieny ¢ ykazaHHeM MpPaBUILHBIX OTBETOB.

Kputepun onennBanus (yCTaHABIMBAIOTCS Pa3pabOTIMKOM CaMOCTOSATENHFHO C YI€TOM HCIIOJIB30BaHHS PEUTHHTOBON CHCTEMBI
OIICHKHU YCIICBAEMOCTH 00YJaFOIIUXCS)

[IprMepHbIe KPUTEPUH OLICHUBAHHUS:

- OTHOIIICHHUE MTPABUJIBHO BBHIIIOJHEHHBIX 3aJIJaHHUI K 00IIEMY UX KOJIUYECTBY

[Tkaxa oneHnBaHuA (YCTAaHABIMBACTCS pa3pabOTIMKOM CAMOCTOSTEIHHO C YIE€TOM HCIIOB30BAHUS PEUTHHIOBOI CHCTEMBI
OIICHKHU YCIICBAEMOCTH 00YJaFOIIUXCS)

HpPIMepHaH 1IKajia OUCHUBAaHUA:

Bbamisr

. CrerneHp yIOBIETBOPEHUS KPUTEPHIM
U1 y4eTa B peTHHTe (OLICHKA)

86-100 6aJUI0B «OTIIMIHO» Brmmonueno 86-100% 3amanuit
71-85 0annoB «X0Opomo» Bemomnreno 71-85% 3amannit
56-70 6anIoB «yIOBIETBO-PUTEILHO) Bemomnreno 56-70% 3amanuit

0-55 ©6aIoB «HEYJOBICTBOPHTEIHHOY» Bemomnreno 0-56% 3ananuii

KpuTtepun oneHMBaHus1 KOHTPOJIBHOI padoThI Keiic-3a1a4

3anmanue (51):

Kpurepun oneHnBanus (yCTaHABINBAIOTCS pa3pabOTYMKOM CAMOCTOSTENIBHO C YUE€TOM HCIIOJIb30BaHHS PEHTHHIOBOM CHCTEMBI
OLICHKH yCIIEBAEMOCTH O0YJaIOIIIXCS)

IIpuMepHBIe KpUTEPUN OLCHUBAHUS:

- COOTBETCTBHE PEIICHHS CHOPMYIHPOBAHHBIM B Keiice BOIpocaM (aleKBaTHOCTh IIPOOJIEME U PBIHKY);

- OPUTMHAIBHOCTH MOAX0/a (HOBAaTOPCTBO, KPEaTUBHOCTH);

- IPUMEHUMOCTh PEIICHNUS Ha IIPAKTHKE;

- riryOuHa popaboTKy Mpob6aeMbl (000CHOBaHHOCTH PELICHUS, HATMYKE allbTEPHATHBHBIX BAPUAHTOB, IPOTHO3UPOBAHUE
BO3MOJKHBIX IIPOOJIEM, KOMIIEKCHOCTD PELICHUS).

[IIkana oneHuBaHuA (YCTaHABIMBAETCS pa3pabOTIMKOM CAMOCTOSTEIBHO C YUETOM HCIOIb30BaHUS PEHTHHIOBOIl CHCTEMBI
OIIEHKH YCIIEBAEMOCTH O0YJarOIINXCS)

HpI/IMepHaﬂ IIKaJia OI€CHUBAaHMA

Bamner

. CremneHp yI0BIETBOPEHNUS KPUTEPHAM
IUTSL y4eTa B peldTHHTe (OI[CHKA)

86-100 6amIoB «OTIMIHO» [IpennoxeHHOE pelIeHne COOTBETCTBYET MOCTABICHHON B Kelic-3a1aue nmpodneme. O0ydaromuiics
NPUMEHSET OPUIMHAIBHBII MOAXO0 K PELISHHIO TIOCTABICHHOM POOIIEMBI, IEMOHCTPHPYET
BBICOKHI YPOBEHb TEOPETUUECKUX 3HAHHH, aHAIN3 COOTBETCTBYIOIINX UCTOYHUKOB.
DOpMYITUPOBKH KPATKH, SICHBI U TOYHBI. OXKnaeMble pe3yinbTaThl IPUMEHEHHUS TIPEATI0KEHHOTO
peIIeHHsT KOHKPETHBI, H3MEPUMBI 1 00OCHOBAHBI.

71-85 6anoB «X0Opomo» [IpennoxeHHOE pelIeHre COOTBETCTBYET MOCTABICHHON B Kelic-3a1aue mpodneme. O0ydaromuiics
HPUMEHSET B OCHOBHOM TPaMIIMOHHBIH ITOJIX0/ C 3IeMEHTAMH HOBAaTOPCTBA, YACTHYHO
NOJKPEIJICHHBIN aHAJIM30M COOTBETCTBYIOIIMX UCTOUHUKOB, IEMOHCTPUPYET XOPOLIUI YPOBEHD
TCOPETUUCCKUX 3HAHUM. CDOpMy.]'II/IpOBKI/l HEAOCTATOYHO KPATKH, ACHBI U TOUHBI. O)l(H}laeMbIe
Ppe3yJbTaThl IPUMEHEHHUSI PE/TIOKEHHOTO PEIICHHs TPEOYIOT HCIIPABIICHNS HE3HAYUTEIbHBIX
OmmoOoK.

56-70 6amIOB «yIOBIETBO-PUTEIHHO JleMoHCTpUpYeT cpeHMil yPOBEHB 3HAHHH, YMEHHI, HABEIKOB B COOTBETCTBHH C KPUTEPUSIMA
ouenuBanus. [IpeanoxeHHoe penieHre TpedyeT T0MOTHUTENbHO KOHKPETH3AIUU U
000CHOBaHMSI, B IIEJIOM COOTBETCTBYET IOCTABICHHOM B 3amaue npodieme. [Ipu pereHnu
MOCTaBIICHHOI MPOOJIeMbI 00yJaromuiics: IPUMEHSET TPAAUIIMOHHBIN TT0IX0], AEMOHCTPHPYET
TBEp/bIE 3HAHMS 10 TIOCTaBICHHOH npobieme. [IpeoxkeHHOE pelIeHIe COep>KUT OMUOKH,
YBEPEHHO UCIIPaBIICHHBIE TIOCIIE HABOSIIUX BOIPOCOB.

0-55 ©6amIoB «HEYJOBIECTBOPHTEIHLHOY Hanwane rpyObIxX omMOOK B PEIICHNH CHTYallUH, HEIIOHUMaHHE CYITHOCTH PacCMaTpUBAEMOH
1po0eMbl, HEYBEpEHHOCTh 1 HETOUHOCTh OTBETOB IIOCJIE HABOSIIUX BOIPOCOB. [IpemioxkenHoe
peleHre He 000CHOBAHO U HE IPUMEHUMO Ha ITPAKTUKE




Kpurtepun onieHuBaHHSA KOHTPOJIbHON padoThI AJI TeM IPYNNOBBIX H/WJIH MHANBUAYAIbHBIX TBOPYECKHX
321aHUI/IIPOEKTOB

I'pynmoBbie TBOpUECKHUE 3aaHUS (TIPOSKTHI):

I/IHZ[I/IBI/I,HyaJ'ILHLIe TBOPYCCKUC 3aJaHUA (HpOGKTbI):

Kputepnu oneHuBaHMs (yCTaHABIMBAIOTCS Pa3pabOTIMKOM CAMOCTOSTEIBHO C YYETOM HUCIIONB30BaHHS PSHTHHIOBON CHCTEMBI
OLICHKH yCIIEBaEMOCTH O0YYarOIIIXCsl)

[pumMepHbIe KPUTEPUH OLICHHBAHHMS:

- aKTYaJIbHOCTb TEMBI;

- COOTBETCTBHUE CO/ICpKaHMsI pabOTHI BEIOPAaHHOW TeMaTHKE;

- COOTBETCTBHE COepKaHus U 0opopMileHNs! pabOThl YCTaHOBJIEHHBIM TPEOOBaHMSIM;

- 000CHOBaHHOCTB PE3yJIbTATOB U BBIBOJIOB, OPUTUHAIBHOCTD UICH;

- HOBU3HA IOJY4YEHHBIX JIAaHHBIX;

- JINYHBIHA BKJIAJ 00yJaIOIIXCs;

- BO3MOXKHOCTH IIPAKTUYECKOT'0 MCIOIb30BaHNUS MTOJYYEHHbIX JTaHHBIX.

[lIxana oneHHBaHUS (YCTaHABIMBACTCS Pa3pabOTUNKOM CaMOCTOSTEIIBHO C Y4ETOM HCIIOIb30BaHMS PEHTHHIOBOM CHCTEMBI
OLICHKH yCIIEBaEMOCTH O0YUarOIIIXCsI)

IIpumepHas 1iKana OLCHUBAHMS:

Bbamier

. CrereHp yIOBIETBOPEHNUS KPUTEPHIM
IUIS y4eTa B pedTHHTe (OIICHKA)

86-100 6amIoB «OTIHYHO» PaboTa neMOHCTpHpYET TOYHOE MOHUMAaHKE 3a1aHusl. Bce MaTepHanbl UMEIOT HEMOCPEICTBEHHOE
OTHOIIICHUE K TEME; HCTOYHHUKHU IUTUPYIOTCS MPAaBIIBHO. Pe3yIbTaThl paboThI MPEACTaBIEHb
YETKO U JIOTHYHO, HHPOPMALIUS TOYHA U OTPEJaKTHPOBaHa. Pabora OTIIMYaeTcst IpKoi
WHNBHIYAIBHOCTHIO U BBIPAXKACT TOYKY 3PEHHUsI 00yJaroIerocs..

71-85 0annoB «X0Opomo» ITomrMmo MaTepuanoB, IMEIOMINX HETIOCPEICTBEHHOE OTHOILICHHE K TeME, BKIIOYAIOTCS
HEKOTOpBIE MaTepHaIbl, He NMEIOIINE OTHOIICHUE K HEl; HCIOJIb3YeTCs] OTpaHUYeHHOE
KOJIMYECTBO NCTOYHMKOB. He Bcst MH(pOpManus B3sTa U3 JOCTOBEPHBIX HCTOUYHHKOB; 4acTh
UHGOPMAIIMY HETOYHA WIIK HE UMEET MPSAMOT0 OTHOLICHUS K TeMe. HenoctaTouHo BeIpakeHa
COOCTBEHHAs TTO3UIHSA U OIICHKA HH(POPMAIIH.

56-70 0annoB «yIOBIETBO-PUTEIHHOY YacTp MaTepHanoB He HMeeT HETTOCPEICTBEHHOTO OTHOIICHHUS K TeMe, HCIOb3yeTcs 2-3
ucrouHuKa. Jlenaercs ciabas MONbITKa MPOaHATU3UPOBaTh HH(opMaliio. MaTepual JorHYecKn
HE BBICTPOCH M I10JIaH BHEIITHE HENPHBJIEKATEIbHO, HE 1aeTCsl YETKOTO OTBETA Ha ITOCTABICHHBIE
BOIIPOCHL. HeT kpuTnieckoro B3msiaa Ha mpooiemy.

0-55 0aJul0B «HEYOBJIETBOPUTEILHOY Bouib1ie mos10BUHBI MaTepUaoB HE UMEET HEIIOCPEACTBEHHOTO OTHOIIEHHS K TeMe, UCIIOJIb3YETCsl
OJMH HCTOYHHK. He nemaercst mombITKa MpoaHanm3upoBaTh HHGopManuio. MaTepuai J0ruaeckn
HE BBICTPOCH M T10/IaH BHEIITHE HENPHUBIIEKATENbHO, HE JAeTCSl OTBETA HA MTOCTABICHHBIE BOIIPOCEHL.

MU3MEHEHHUSA U JOITOJTHEHUSA

BenomocTts n3menenuin

W Bung oOHOBIIEHMIT Conepxannie n3meHenuii, BHocuMbix B OITOIT OO0cHOBaHHE U3MEHEHNI
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