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Mporpamma omcumnninHel "SHepropecypcocbepexeHune n aHeproayamt"; 16.03.01 "TexHunyeckas domanka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumnninHel "SHepropecypcocbepexeHune n aHeproayamt"; 16.03.01 "TexHunyeckas domanka".

Mporpammy omcuunnmHebl paspabotan(a)(n) LOLEHT, K.H. MunbMaHwmH W.P. (kadbenpa TexHNYecKorh onsmkn n
aHepreTukn, MinxeHepHblii uHCTUTYT), IRGilmanshin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoin KoMNeTeHLUN

OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio

MK-3 rOTOBHOCTbIO K BHEAPEHMIO U KOMMepLUMann3aumm pesynbtaTtoB UCCNenoBaHnn v
NPOEKTHO-KOHCTPYKTOPCKMX pa3paboTok

MNK-6 FOTOBHOCTbIO COCTaBWTL MNaH 3a0aHHOMO PYKOBOAWUTENEM HAy4YHOro MCCNEnOBaHNS,
paspaboTaTtb afekBaTHylo MoLeNb U3y4aeMoro o6 bekTa 1 onpenennTb obnactb ee
NPUMEHNMOCTH

MNK-9 CMOCOBHOCTBIO NCMONb30BaTb TEXHNYECKME CPELCTBA AN ONPeneNneHnsl OCHOBHbIX

napaMeTpoB TEXHONOMMYECKOro NpoLecca, N3y4eHnsl CBOMCTB (PM3UKO-TEXHUYECKIX
00EKTOB, U3eNuii 1 MaTepuanos

Obyqarowmitcs, OCBOVBWNIA AUCLANANHY (MOSY/b):

JonxeH 3HaTb:

1. opraHM3aLunoHHbIe, NPaBOBble, TEXHUYECKME, SKOHOMUYECKNE MEXaHN3Mbl 3HeprocbepexeHms;
2. METOOMKIN OLEHKUN 3PPEKTUBHOCTI MCMONb30BAHNS SHEPTMN B SHEPreTUYeCcKMX KOMMeKkcax;

3. METOOMKN OLIeHKMN adPAPEKTUBHOCTM peann3aumnm MepornpuaTuim no noBbIlWEHNIO 3HeProadddIEeKTBUHOCTU CUCTEM
9HEepProcHabxeHus:;

4. MeTolbl ¥ CPEACTBA CHUXEHNS MOTEPb NEKTPOSHEPTUW;
5. MeTonbl ¥ CPencTBa CHUXEHNS NOTEPb TEMNOBOW SHEPTUN;
6. METOLbI Y CPEACTBA CHUXEHNS NOTEPb ra3a, BOAb! U MHbIX S3HEPrOHOCUTENEN;

JonxeH ymeTb:

1. oueHmBaTb 3GEKTUBHOCTb NCMONb30BaHNS SHEPrOHOCUTENE B SHEPrOKOMMNNEKcax;
2. COCTaBNATb aHepreTmyeckne 6anaHcel;

3. aHanM3npoBaTb SHEPreTUYecKuii NacnopT opraHU3aunn N SHepPreTUYeckyo Aeknapaunto opraHnaumm;
4. paspabaTtbiBaTb 1 BHeOPSiTb aHeprocbeperaolme TEXHONOorUN;

5. oueHmBaTb 3PPEKTUBHOCTL BHEOPEHNS 3HEpProcbeperatoLmx MeponpusiTUii.

HonxeH Bnagetb:

1. METOAMKOW pacyeTa CONPOTMBIIEHNS TENNONepenaye orpaxaatowmx KOHCTPYKLMIA;

2. METOOMKOI pacyeTa NapameTpoB CUCTEM OCBELLEHUS;

3. MeTOAMKOM OLEHKN PEXUMOB PaboThl CUCTEM INEKTPOCHAOXEHWS;

JlonxeH 0eMOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

1. OLEHMBATb COCTOSHIE OrPaXaatoLWmnx KOHCTPYKLUIA U MHXEHEPHbIX CeTeil Ha NpeaMeT COOTBETCTBUSA TpeboBaHMSIM
Nno aHeprocbepexxeHnto 1 NoBbLILEHUIO 3HEProaPPEKTUBHOCTH.

2. BbIbMpaTh TWMNOBbLIE PELLEHMS MO MOBBIWEHNIO SHEPTrO3dIPEKTUBHOCTY, pa3pabaTbiBaTb NPOrpaMMbl Mo
SHeprochbepexXeHuo 1 NOBbLIWEHWIO SHEPTO3HEKTVBHOCTY.

3. 060CHOBLIBATb mMeponpuatmna no 3Heproc6epe>|<eHv|+o 1 MNOBbIWEHUIO 3HEeProadPEKTUBHOCTU.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.B.08 ducumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBHON
obpaszoBatenbHoi nporpammel 16.03.01 "TexHunyeckas domauka (TexHudeckas uamka)" u 0THOCUTCS K BAPMATUBHOW
yacTu.

OcBauBaeTcs Ha 4 Kypce B 7, 8 cemecTpax.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 3 n3 15. EEl YHH
oML

AR 5 AN LM O



Mporpamma omcumnninHel "SHepropecypcocbepexeHune n aHeproayamt"; 16.03.01 "TexHunyeckas domanka".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTtakTHas pabota - 120 yaca(oB), B TOM Yncne nekumm - 54 yaca(oB), npakTU4eckne 3aHaTms - 66 4yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 60 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOTrO KOHTPONS ANCLIMINMHLIL: 3a4€T B 7 CEMECTPE; 3a4eT B 8 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

Pasnenbl pucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. BeeneHve B ONCUUMNINHY.

OCHOBHblE TEPMUWHBI 1 ONPELENEHNS.
1. |9Heprokomnnekc rocynapcrea, 7 4 2 0 2

CTPYKTypa, B3aMMOCBA3b, pellaeMbie

3agayu.

Tema 2. MNonuTnka rocypapcrea B
obnactu aHeprocbepexeHus u
NOBbIWEHUNSA 3HEPro3PIEKTUBHOCTH.
> HopmaTunBHo-npaBoBasi 6aza. 7 4 6 0 4
" |TpeboBaHust ©3-261 ot 23.11.2009r.
B 0bnactun aHeprocbepexeHns u
NOBbIWEHNSA 3HEPro3PIEKTUBHOCTN.

Tema 3. OHeproHocutenw,
Knaccudpumkaums, cnocobbl
reHepauuu (NPon3BoAcCTBa),
nepenayv, pacnpeneneHus un
s notpebneHus. Hopmupyembie / 4 6 0 6
3Ha4YeHus KavecTea
9HEeproHocuTenen. SHepreTuHecknii
6anaHc.

Tema 4. lMoTtepwn B cuctemax
4 aHeprocHabxeHusl, knaccudukauus, 7 4 6 0 6

" [NpeanockINKM, MHCTPYMEHTaNbHbIE
cnocobbl KOHTPONS.

Tema 5. SHeprocbeperatowme
TEXHONOrMM B CUCTEME
TennocHabxeHus. TeopeTnyeckne
OCHOBbI OpraHM3auum

5. |tennocHabxeHus. Knaccudprkaums 7 4 6 0 6
noTepb, cnocobbl
WNHCTPYMEHTANbHOrO KOHTPONS,
METOA0NOrNS CHUXEHNS NOTEPDb C
crcTeme TennocHabXeHus.

Tema 6. SHeprocbeperatowme
TEXHOMOMMW B CUCTEME
TennocHabxeHus. Tunosble
6. |peweHns, noctomHcTBa 1 obnactb 7 6 8 0 6
npUMeHeHUs. PacyeTHblil KOHTPOIb
3OPEKTUBHOCTU peanm3yemblx
MEepOonpuAaTUR.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 7. Cuctema
aneKTpocHabxeHus. TeopeTnyeckmne
OCHOBbI OpraHmMsauum
3NeKTPOCHabXeHs.
Knaccudpurkaumsi notepb, crnocobbi
2 |MHCTpymMeHTanbHOro KoHTpons,
METOL0NOMNS CHUXEHNS NOTEPb C
cucTeMe 3NeKTPOCHabXeHMsI.
TvnoBble pelweHns, LOCTOMHCTBA 1
obnacTb NpUMeHeHus. PacyeTHbli
KOHTPONb adpPekTUBHOCTU
peannayeMbix MEPOMPUATUIA.

Tema 8. OHeprocbeperatowme
TEXHONMOrMM B CUCTEMAX
BOJOCHabXeHWs, ra3ocHabXeHuns,
obecneyeHns MUKpoKuMara.
TeopeTnyeckne OCHOBbI
opraHm3auuy BogocHabXeHus,
rasocHabxeHus, obecrneyeHns
g [MMkpoknnmara. Knaccudpvkaums
" |noTepb, cnocobbl
WHCTPYMEHTAIbHOrO KOHTPONS,
METOONOrMNS CHUXEHNS MOTEPL C
CUCTEME 3NEKTPOCHAOXEHMS.
TunoBble pelleHns, LOCTONHCTBA U
obnacTb NpUMeHeHNs. PacyeTHbIN
KOHTPOMb 9(PPEKTUBHOCTH
peannayeMblx MeponpusATU.

Tema 9. Otx04bl NPOM3BOACTBA U
9. |notpebnexunsi. OCHOBHbIE TEPMUHBI 1 8 2 2 0 2
onpegenexHus. Knaccugukaums.

10 Tema 10. Cuctema obpauweHus ¢
‘lotxomamn. TepputopranbHas cxema.

Tema 11. TexHonorun nepepaboTku
11 TKO. Bbymara. lMnactuk. Metann.

‘(OpesecnHa. PesnHa. OpraHuyeckune
OTXObl.

Tema 12. MegunumHckue.
12.|[Knaccudpukaums, TexHonorum un 8 6 4 0 4
obopynoBaHue yTuansaumu.

Ntoro 54 66 0 60

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)

Tema 1. BBepeHune B AUCUUNMUHY. OCHOBHblE TepMUHbI N onpeaneneHus. 3Hepr0KomnneKc rocypapcrsa,
CTPYKTYypa, B3aUMOCBS13b, peLlaeMblie 3aa4n.

BeegneHue B gucumnnuHy. OnpeneneHune TepMUHOB: SHeprocbepexeHne (3KOHOMUS aHepPrnm), SHepProadddEKTUBHOCTD,
aHeprocbeperatowme TexHonorun. Lilenm metodbl 1 cpenctea sHeprocbepexeHus 1 noBbILEHUS
9HeproagpekTnBHoCTU. OCHOBHbIE METOAONOMMYECKME NOAX0Abl K pa3paboTke 1 opraHu3aumy sHeprocbeperarolwmx
MEpPOonpPUATUIA.

CucTteMHbIin nogxon B peweHnn 3anad aHeproc6epe>KeH|/|ﬂ 1 NMOBbIWEHNA 3HEeProadoPeKTUBHOCTN. MoHATMe
JdHeprokomniekca. SHeprOKOMI'U'IeKC rocynapctea, ero CTpykrtypa, pewaemble 3ana4n, B3aMMOCBA3b 3/1EMEHTOB.

Tema 2. Monutuka rocypapcrea B o6nactn aHeprocbepexeHUs  NOBbILLEHUSA 3HEProaddpeKTUBHOCTH.
HopmartuBHo-npaBoBasi 6a3a. Tpe6oBaHus ©3-261 ot 23.11.2009r. B o6nacTu aHeprocb6epeXxeHns 1 NoBbILLIEHUSs
3HeproachheKTMBHOCTM.
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AHanma poccrinckoro 3akoHoAaTenbCcTea B 06n1acT sHeprocbepeXxeHns 1 NOBLILEHUS SHEPTETUYECKON
9O PEKTUBHOCTH.

DdepneparnbHblii 3akoH € 261-P3 706 sHeprocbepeXxeHnm 1 0 NOBbIWEHUN SHEPrETNHECKON 3PIEKTUBHOCTU 1 O
BHECEHUN N3MEHEHUI B OTHOENbHbIE 3aKoHOL4aTeNbHbIe akThl Poccuiickon denepauun? (nanee ? ?3akoH?). OCHOBHbIE
MPVHUMIMbBI PErYNIMPOBaHNS NOTPEONEHNS S3HEPrK, CTUMYNIMPOBAHUS 3KOHOMUIO NOTPebneHns SHepPropecypcos,
TEXHWYECKOe perynmpoBaHne onsi obecrneyeHns NpUMeHEHNs NpaBui aHeprocbepexeHns, XUnuiHoe,
rpaLocTPoOUTENbHOE, HANOroBOE 1 T.M.

Hanbonee cylwecTBeHHble N3MEHeHMs! U fornonHeHnst PepepanbHoro 3akoHa € 28-P3 706 aHeprocbepexeHnn? ot 3
anpens 1996 rona.

O630p NoAAEPXMBAIOLLMX NOA3AKOHHBIX aKTOB, NONE PETYINPOBAHUS, CPOKN NPUHSATUS. NHCTPYMEHTHI
9HeprocbepexeHuns 1 NoBbIWEHNS SHEPreTUHECcKOn 3GEKTUBHOCTH.

. PerynupoBaHune sHepreTn4eckoi agpdpekTMBHOCTY Npu obopoTe ToBapoB

. PerynupoBaHve sHepretnyeckon agppekTMBHOCTA B CTPOUTENBCTBE U XUIULWHO-KOMMYHaNbHOM KOMMNEKce
. DHepreTnyeckoe obcnenoBaHve

. OHeprocepBuCHbIE AOrOBOPDI

. Mporpammbl B 0b6nacTu aHeprocbepexeHms

. OHepreTuyeckas adpPeKTUBHOCTb 1 3aKasbl 415 roCy4apCTBEHHbIX HYX [,

. CTumynnpoBaHmne aHeprocbeperaromx TeXHONorni

. MugpopmaumoHHoe obecrnedeHre paboTbl CUCTEMbI 3HeprocbepexeHmst

KoAll P®d B cBeTe OTBETCTBEHHOCTU 3a HeHagfexallee NcnonHeHne TpeboBaHuUin doegepanbHOro 3akoHo4aTeNnbCcea B
obnactun sHeprocbepexXeHusi 1 NoBbIWEHNS SHEProadIEKTUBHOCTM.

0O NO Ok W=

Tema 3. QHeproHocutenu, Knaccudpukauus, cnocobbl reHepauum (NporM3BoACTBa), Nepenadn, pacnpeneneHus n
notpe6nenusi. HopMupyembie 3HaueHUsi KadyecTBa aHeproHocuTenen. AHepreTuyeckuin 6anaHc.

CTpykTypa aHepreTnyeckoi otpacnu Pd. Ctaamm TpaHcgopMaLnm NepBUYHbIX 3HEPropecypCoB.
1. NI3BneyeHne, nobblua unm NnpsiMoe Ux UCMONb30BaHME.
2. MNMepepaboTka (obnaropaxueaHne) O COCTOSHWS, MPUrOAHOrO ANst Npeobpas3oBaHust UM UCMONb30BaHNS.

3. MpeobpaszoBaHue CBA3AHHOM SHEPrM NepepaboTaHHbIX PECYPCOB B SNEKTPUYECKYIO - HA TENNOBBIX, aTOMHbIX U
rnapaenuyecknx anektpoctaHumsax (TSC, ASC, M3C) n B Tennosyto - Ha TENNOSNEKTPOLIEHTPansX U KoTenbHbIx (TOLuK
K).

4. \cnonb3oBaHWe SHEPrUn.

TepMuHbl 1 onpeneneHns: SHepreTka. ONeKTposHepreTrka, TennosHepreTrka, MnopoasHepreTvka, SaepHas
aHepreTuka, dHeprocHabxeHue (anekTpocHabxeHue), TennocHabxeHne. Heprocuctema no FOCT 21027-75.
CTpykTypa aHepronoTpebneHns. SHepreTndeckuin 6anaHc. Kavectso sHeproHocuteneit Mo TOCT 23875-79.
OHeproTexHonornyeckas yctaHoeka. OCHOBHbIE PeXUMbI U MapaMeTpbl paboTbl SHEProycTaHOBOK. KoMMnekcHble
MOHATUS: DHepreTnyeckoe 0bopynoBaHue, DHepreTnieckas cuctTemMa (aHeprocuctema, obwesHepreTnyeckas CucTema).
3Ha4eHue TOMIUBHO-3HEPreTUYECKOro KOMMeKca 4N X035/ACTBa CTPaHbl. dHEepreTnyecknin 6anaHc B SHEProcucteme.
Cneumndomka CBOMCTB SHEPrOCUCTEMBI. JHEPreTMYECKOE X03aMCTBO PD. cocTtas 1 cTpykTypa. Ponb n mecto
HeTPaLULMOHHO 1 BO30OHOBNSIEMO SHEPTETVKMN B CTPYKTYPE SHEPreTNYECKOro xo3siicTea Pd.

Tema 4. Motepun B cucTemax aHeprocHabxeHus, knaccuchukauus, npennocbifiku, UHCTPYMEHTaNlbHble CNOCOO6bI
KOHTpONS.

Crpaternyeckuii Noaxon K aHanuay 1 oLeHKe Npennochinok, CTPYKTYpbl U MeTOA0B 60pbbbl ¢ NoTEPAMY
3Hepr0Hocmene17|. OCHOBHblE B/ Obl NOTEPb B CUCTEMAX 3HepI'OCHa6)KeHVI$I, Knaccmpmaum, npennocbinku,
WHCTPYMeHTasbHble crocobbl KOHTPOnS. [porpamMma noBbIWEHNS SHEPrO3gEKTNBHOCTA: HA3HAYEHWE, CTPYKTYPA,
TpeboBaHms.

Tema 5. QHeprocbeperatoLe TEXHONOMMU B CUCTEME TenNocHabXxeHusl. TeopeTuyeckue OCHOBbI OpraHU3aLum
TennocHabXxeHus. Knaccmpm(au,ua nortepb, cnocob6bl WHCTPYMEHTa/IbHOro KOHTPONA, METOA0/IONrUsA CHUXEeHUs
noTtepb ¢ cUCTEMe TernNocCHabXeHus.

BeeneHue Mpobnematnka sHeprocbepexeHust B cuctemax tennocHabxeHms. CylecTsytowme TENNOBbIE CUCTEMDI.
OueHka 3ddeKTUBHOCTM paboTbl cMCTEMbI TennocHabXeHns. Tennosble CUCTEMbI. VICTOYHNKM NOTEPD.
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OCHOBHbIE y4aCcTKU TENNOBbLIX CMCTEM. 1. y4acToK Npon3BOACTBa TEMNNOBOW SHEPrUn (KOTeNbHas); 2. y4acToK
TPaHCMOPTUPOBKU TEMJIOBOM 3HEepPrum nNoTpebutento (TpybonpoBoabl TENOBLIX CeTel); 3. y4acTok notpebneHus
TEMNNoBOW aHeprumn (oTannmeaeMblin 06bekT). XapakTepHble HEMPOM3BOONTENbHbIE NOTEPU Y4ACTKOB. ANrOPUTMbI
MOBbIWEHUS 3KOHOMUYHOCTU PaboThl y4acTKoB. CUCTeMbl TennocHabXeHusl. OTKPbITbie CUCTEMBI TEMNOCHAOXEHNS.
3aKkpbITble CUCTEMBI TEMNOCHAOXEHNS. 3aBUCKMbIe CUCTEMBI TennocHabxeHuns. HesaaBucrMble cUCTEMBI
TennocHabXxeHus. SHeprocbeperaiolme TEXHONOrUN B cUcTeMax KOMMyHanbHoro TennocHabxeHus. MNepeyeHb TUMOBbIX
aHeprocbHeperatowmx MeponpuaTrn. [lononHUTeNbHbIe cnocobbl TennocbepexeHuns.

Tema 6. dHeproc6eperatoLue TEXHONOTUA B CUCTEME TeNNOCHa6XeHUsl. TUNOBbIE PeLLeHUsl, BOCTOMHCTBA U
obnactb npuMeHeHUsi. PacuyeTHbii KOHTPONb 3PPEKTUBHOCTU peannayeMbiX MEPONPUSATUIA.

0630p aHeprocHeperarowmx TEXHONOMMIA.

ABTOMaTU3auns PEXNMOB ropeHns (MoLaepXaHne onNTMManbHOr0 COOTHOLWEHMS TONIMBO-BO3ayX). BesoTxonHas
TEXHOMOrNs TENNOOBMEHa B CUCTEMAX NTOKANIbHOIrO TENNOCHabXeHus. bespeareHTHbI MeTo 06paboTky (akTBaLMK )
BOObI LN Pa3NNYHbLIX OTpacnei HapoOHOro X034MCTBa M Pa3NNYHbLIX TEXHONOruiA. Buxpesas TexHonorms
LleaspupoBaHus. BHeapeHne HOBbIX BOOOMOArOTOBUTENbHBIX YCTAHOBOK HA MCTOYHUKAX Tenna

3ameHa pranyeckm 1 MopanbHO yCTapeBLLMX KOTI0B Ha HoBble. KucnopoaHoe cxuraHue tonnmea. Metog rny6okoi
yTuUnuM3aumm Tenna AbIMoBbIX rados. MuHuMmnsauns BennynHbl NpoayBky KoTna. Haactponka KoTeNbHbIX
ra3oTypbuHHbIMW ycTaHoBKamMu. Hananka BOAHO-XUMUYECKOr0O pexrma NCTOYHUKOB TennocHabxeHns. O6ocHOBaHHOe
CHUXEeHMe Temnepartypbl TennoHocuTens (cpeska). OnTumMmMsaums pacxona napa B feasparope KoTnoarperara.
MapoBas BuHTOBas MawuHa (MBM) ons KOMBUHMPOBaHHO BbIPABOTKM TEMIOBOW 1 3NEKTPUYECKO aHeprun. MNoBTopHOE
ncnonb3oBaHWe Bbinapa B kotnoarperare. [peasaputenbHbI NOAOrPEB NUTATENbHON BOAbl B KOTENbHOW. [1prMeHeHne
AHTUHAKWMHBIX YCTPONCTB Ha TennoobMeHHMKax. MprMeHeHe NMKOBbLIX SHEProyCTAaHOBOK AJ1S CHATUS BO3HUKAKOWMX
MMKOBBIX HArpPy30K B FOPOLICKOM X035icTBe. PexnmMHo-HananouHole paboTbl Ha koTnoarperatax. CoctasneHume
PEXUMHbIX KapT. PEKOHCTPYKLMS KOTENbHON NPOMBILWIEHHOrO Npeanpustus B MuHU-TILL npy nomowwm 'TY. C6op n
BO3BpAaT KoHAeHcara B KoTen. Ctparerns pa3Butns reHepupyowwmnx MOWHOCTEN (CXEMHOE peLIeHrEe A1 SHEPrOCUCTEM).
YcTaHoBKa noforpesatenst Bo3ayxa Unm BoAbl B KOTENbHOR. YCTpaHeHMe NpMcoCOB BO3ayxa B rasoxonax 1 06MypoBkax
KOTNOB. ONEKTPOMArH1THbIA NMMyNbCcaTop.

Tema 7. Cuctema anekTpocHabxeHusi. TeopeTuyeckue OCHOBbI OPraHU3aLUn ANEKTPOCHABXEeHUS.
Knaccudomkauus norepb, crnocobbl MUHCTPYMEHTaNIbHOIO KOHTPONSA, METOA0/IONUSl CHUXEHUS NoTepb C cUCTeMe
anekTpocHabXxeHus. TuNoBsble peLLeHUs, JOCTOMHCTBA U 06nacTb NPpMMeHeHUA. PacuyeTHbI KOHTPOJb

3o peKTUBHOCTU peannsyemMbiX MeponpusTUA.

BeeneHune

OTEYECTBEHHDIN 1 3apyOEXHbIi OMNbIT, NOBLIWEHNS SHEPreTUHECKO 3CPIEKTUBHOCTM NEpefayn 1 pacnpeneneHns
9NEKTPO3HEPrK, E€ NOTEPY B ANEKTPUHECKNX CETSX.

CBerHOpMaTI/IBHbIe noTepun 3NIEKTPOSHEPIN B 3NNIEKTPUHECKUX CEeTHAX. OKOHOMMS OT CHUXEHNS noTepb. InHamnka
NnoTepb 3N1EKTPOIHEPINN B SNEKTPUHECKNX CETAX Poccun. I'IOTep|/| SJNIEKTPO3HEPIrnn B CEeTAX HEKOTOPbIX 3HEPIrOCUCTEM.

AHanma 3aBMCMMOCTM OTHOCUTENBHBIX NMOTEPb 3EKTPOSHEPTUN B 3HEPrOCUCTEMAX OT A0NM NOTPebneHus
NPOMBbILWAEHHOCTBIO (B % OT NoneaHoro otnycka). CyMMapHble TEXHNYECKUE MOTEPU SNEKTPOIHEPTN B INEKTPUYECKNX
cetax P®d. MNMotepw anekTposHeprmm B aNeKTPUHECKmX CeTsX AanbHero 3apybexbs. CocTaBnsiowme KOMMepPHeckmx
rnoTepb anekTpoaHeprun. 1. Kommepyeckme notepun anekTposHeprm, 06yCnoBaeHHbIE NOrPelWHOCTSAMU N3MEPEHNI
OTNYLLEHHOW B CETb U MONE3HO OTNYLEHHON 3N1eKTPo3aHeprum notpebutensm. 2. Kommepyeckue notepwu, 06ycnoBneHHbIe
3aHMXEHNEM MONIE3HOro OTMycKa M3-3a HeAoCTaTKOB 3HeprocObITOBOW nesiTenbHocTu. 3. KoMMepyeckne notepu,
06yCnoBNeHHbIe 3a00/IXKEHHOCTbIO M0 onnaTte 3a 9NeKTPO3HEPruo ? PUHAHCOBbLIE NMOTEPU. DHEpreTuieckme
obcnenoBaHns aNeKTPUYECKNX CeTell U aHeprocObITOBOM AesiTenbHOCTN. AHannT4Yeckas eMKocTb obcnenoBaHUs
3NEKTPUYECKUX CETEN.

OnbIT No pa3pa60TKe nporpamMmm CHMXeHUA noTepb 3N1EKTPO3HEPTINN B SNTIEKTPUYHECKNX CEeTAX. MepOﬂpI/IFITVIﬂ no
CHUXEHWIO NOTEPb 3/1EKTPO3HEPIUn. OcHoBHbIe MeponpuaTmna ons CI/ICTeMOO6pa3yPOLLI,VIX ANEKTPUNHECKUX cetenn 110 kB.
HoBble noaxoabl K Bbl60py Meponpmmmﬂ NO CHNXEHUK TEXHNYECKNX NMOoTepb N OLUEHKe NX CpaBHI/ITeﬂbHOIz

3PP EKTUBHOCTN B YCNOBUAX aKLMOHNPOBAHNSA 3HEPreTuku. OcHoBHoIA CTpaTeFMHeCKMVI NyTb CHNXEHNSA ?
coBepleHCTBOBaHME y4eTa OTﬂyLIJ,GHHOI7I B 9NEeKTPU4eCKyo CeTb 1 NONe3HO I'IOTpe6J'IeHHOI7I SNIEKTPO3HEeprnn.
MepOI'IpI/IﬂTI/IFI Nno COBEepLEeHCTBOBAHNIO U NMOBbIWEHNIO TOYHOCTU y4eTa 3NeKTPO3HEePrnn. Ycnosus 3PP EKTUBHOIO
peweHns 3anady CHUXeHnsa noTepb. BuiBoObl.

0630p aHeprocbeperarowmx TeEXHONOTWiA:
3ameHa namn HakanMBaHusa Ha NNIOMUHECLUEHTHbIe. 3ameHa yCcTapeBwunx TpaHC(*)OpMaTOpOB Ha COBpPEMEHHbIe

3aMeHa ycTapeBlnX aNeKkTpoasuratenei Ha coBpeMeHHbIe aHepProadddoeKkTuBHble. 3ameHa anekTpooborpesarenei Ha
TennoHakonutenu. IHTennekTyansHas cuctema ynpaeneHnst ynyHbIM 1 BHYTPEHHIM OCBELIEHNEM Ha OCHOBE
OVMMUPOBaHUSA

NHgopakpacHble fatynki OBUXEHUS 1 NpUcyTcTBUS. Icnonb3oBaHne Xono4HOMO Hapy>XXHOro Bo3ayxa Anst uTaHus
KomnpeccopoB. Vcnonb3oBaHne YacToTHO-perynupyembix npmeoos B XKX.
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Tema 8. QHeproc6eperatoLume TEXHONOMMU B CUCTEMaX BOAOCHa6XeHUs, rasocHabxeHus, obecneueHus
MUKpoknumara. TeopeTuyeckue OCHOBbI OpraHM3aLumM BoOOCHabXeHuUs, rasocHabXxeHus, obecneueHus
MuKpoknumara. Knaccudomkaums notepb, cnocobbl MHCTPYMEHTaNIbHOTO KOHTPOJS, METOL0MOMMS CHUXEHUS
noTtepb C cUCTeMe 3N1IeKTPOCHabXeHusi. TunoBble peLueHus, AOCTOUHCTBa U 06nacTb NpUMeHeHUsi. PacyeTHbin
KOHTPONb 3¢pPEKTUBHOCTU peanuayembiX MEPONPUSATUA.

Crpatervyeckuii Noaxon K opraHn3aumy BoLOCHAOXeHMS 1 BOLOOTBeAeHNS. MNprHUMIbI OpraHn3aumm
BoLOCHabxeHus/BogooTeeneHus. Knaccudpmkauus cuctem MBC/XBC. Knaccudpmkaums notepb, cnocobbl
WHCTPYMEHTA/bHOrO KOHTPOMS, METOLONOIMS CHUXEHUS NOTEPb C CUCTEME SNEKTPOCHABXeHNS. TUMOBbIE PELIEHNS,
LOCTOMHCTBA 1 06nactb npuMeHeHnst. OCHOBHbIE NPUYUHBI HU3KOW 3CDCPEKTUBHOCTM 3KCMNyaTaumum CUCTEM
BOLOCHABXEHUS/BOLOOTBEAEHMS.

OpFaHI/I3aLI,I/IOHHO-TeXHI/I‘-IeCKI/Ie MeponpuUAaTUS No MOBbIWEHNIO 3PIEKTUBHOCTU CUCTEM
BOOOCHabXeHNS/BOAO0TBEAEHNS.

Tema 9. OTxo4bl Npou3BoACTBa U NOTpebneHus. OCHOBHbIE TEPMUHDI U onpepeneHus. Knaccudpukauus.
MoHsTME 1 KnaccugmKaL s OTX0L0B

OTxofbl NPOM3BOACTBA 1 NOTPEBNEHUS - 3TO OCTATKM ChiPbsi, MaTep1anos, nonydabprkaToB, NHbIX U3OENWA Unn
NpPoIyKTOB, KOTOpble 06pa3oBanunch B NpoLiecce NPon3BOLACTBa UK NOTpebneHus, a Takxke ToBapbl (Mpoaykuus),
yTpaTtuBLIME CBOM NOTPebuTenbckne CBOMCTBA.

OnacHble 0TX0A4bl - 3TO OTXOLbl, KOTOPbIE COAEPXAT BPpeAHblE BEWeECTBa, 0bnaaaollme onacHbIMU CBOACTBaMU
(TOKCMYHOCTbIO, B3PbIBOONACHOCTbHIO, MOXAPOONACHOCTbIO, BbICOKOW peakLMOHHOM CnocoBHOCTLI0) Unn conepxalime
BO36yaMTENE MHADEKLMOHHBIX Bone3Her, NMbo KoTopble MOTyT NPEACTaBNATb HEMOCPEACTBEHHYIO UM NOTEHLMANBHYIO
OMacHOCTb AN OKpyXatolei cpefpl 1 300POBbs YENOBEKA CAMOCTOSTENBHO UMW MPY BCTYMNAEHWN B KOHTAKT C OPYrUMA
BELLECTBAMU.

DdenepanbHblil KNACCUMKALMOHHBIA KaTanor 0TX0LO0B, YTBEPXAeHHbI npukasom MIMP Poccumn ot 2 pekabps 2002 r. €
786, BbloenseT ux BUAbl N0 COBOKYNMHOCTM NPUOPUTETHBIX NPU3HAKOB: MO NPOUCXOXOEHWUIO, arperatTHOMy COCTOSIHUIO,
XMIMNYECKOMY COCTaBY, 9KONIOrMYeCcKor onacHOCTW. Karanor umMeeT naTb YPOBHEN Knaccudukaumm, pacrnonoXeHHbIX Nno
nepapxmYeckomy npuHUMny: 6aoku, rpynnel, NOArpynnbl, No3uLuK, cybnosmuun.

Mo NPOMCXOXOEHUIO BbIAENSIOT:

- 0TXOAbl OPraHNYecKoro NPUPOAHOro (KMBOTHOMO U PACTUTENIbHOMO) MPOUCXOXAEHNS;
- MUHEPaNbHOrO MPOUCXOXAEHUS;

- XIMWYECKOro MPOUCXOXAEHUS;

- KOMMYHanbHOro (Bkno4ast HbITOBbIE) MPOUCXOXAEHMS.

OcHOBHas 4acTb 0TX040B 06pasyeTcs Ha NPeanpUSATMSX ropHOL0ObLIBalOWEro KOMMeKea, BKYatowero B cebs
TOMMMBHO-9HEPreTNYECKUI KOMMNEKC, YePHYIO 1 LIBETHYIO MEeTannypruto, XMMmn4eckoe npon3soacTeo
cTponHaycTpuio. K Takum oTxoaam oTHOCSTCA o6pasoBasLivecs B npoLecce 0o6bi4n 1 nepepaboTku MUHepanbHbIX
Py HEencnonb3yemble 0TBasbl BCKPbILWHbIX 1 BMELWaoWmnx nopo, 3a6anaHcoBbix Py, 30/0WNaKoBbie 0TX0Mb, WAaKu
UEPHOI 1 LIBETHOW MeTanyprum, 0TX0Abl XMMUYECKON 1 HePTEXMMMYECKON MPOMBILINEHHOCTH.

HaVIGOJ'IbIlJYIO 9KOJIOrnM4eckyro onacHOCTb NpencTaBnsaoT opraHoOMMHepanbHble 0TX0Obl, KOTOPbIE MOTyT
CaMOBO3ropaTbCs: BCKPbIWHbIE U WaXTHble nopoabl. Hawubonee BpeaHbIM 04 3KONormm asndaeTcsa npom3soncTeo
aNloOMUHNA B pe3ynbTate B oTBanax U XxpaHunuuax ckaninmaroTca MHONOTOHHbIE 3aneXu WwnaMoB rMnuHO3eMHOro umkna,
6OKCMTOBbIX HegennHOBbIX WIaMOB.

B OCOﬁy}O rpynny aKonorn4eckm onacHbIX KPYNHOTOHHAXHbIX OTXO040B NPpOn3BOAOCTBEHHOIO A 6bITOBOrO n0Tpe6neH|/|s|
OTHEeCEeHbI MblllbsAKOCOoAepXallimne oTxonbl.

K pTyTbCOLEPXaWMUM 0TXO4AM OTHOCSATCS OTpaboTaHHbIE MIOMUHECLLEHTHBIE NaMnbl, HEKOTOPbIe Nprbopbl 1 Np. OTXoab
ranbBaHW4eCcKOro NPOU3BOACTBA (LMHK, HUKENb, XPOM, KaAMWiA, ONOBO U Np.).

B NocynapcTBeHHOM Ooknane o COCTOsSHUM U 06 oxpaHe okpyxatowei cpenbl B PO B 2002-2003 rr. npuvBeneHbl AaHHble
Nno HOBOW Knaccugukauum Knaccos aKONOrM4ecKon onacHOCTU OTXOO0B:

- | knacc xapakTepnsyeTcs HeobpaTUMBIM HaPYLIEHWEM 9KOCUCTEM, T. €. X BOCCTAHOBNIEHWNE HEBO3MOXHO;

- Il knacc TpebyeT He MeHee 30 neT BOCCTAHOBNEHUS, NPY YCNOBUW, YTO BO3AENCTBNE NCTOYHUKA NPEeKpaLeHo;
- lll xknacc onacHocTy npeanonaraeT LECATUNETHUIA CPOK BOCCTAHOBMIEHUS 9KOCUCTEM;

- IV knacc - He MeHee Tpex ner.

TokcuyHble oTxoabl AensaTca Ha YeTblpe knacca onacHoctu (I-1V) no BpemeHHoMy knaccmgoukaTopy TOKCUYHbIX
NPOMBbILWAEHHbIX 0TX040B U MeToanyeckmm pekoMeHaLmam no onpeneneHunio knacca TOKCUYHOCTU NPOMbILLNEHHbIX
OTXO[0B.

B oTHoweHMM oTxon0B BegeTcs [TocynapCTBEHHbIV KaaacTp, BKNoYaowWwmnin dpeaepanbHblil KnacCUgnKaLmoHHbIR
KaTanor, rocyaapCcTBEHHbIA peecTp 06 bEKTOB pa3MeLleHNst OTXOA0B U 6aHK faHHbIX 06 0Txo4ax.

Tema 10. Cuctema obpateHus ¢ otxogamu. TepputopuanbHas cxema.
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OpraHunsaumst cucteMbl cbopa TBepablx ObIToBbIX 0TX040B. CHOp 0TXON0B B KOHTEHEPbI Manoii emkocT. CHop oTxon0B
C NCMoNb30BaHNeM MycoponpoBoAoB. OpraHnsaumns CUCTEMbl BbIBO3a TBEPAbIX ObITOBbLIX OTX0A0B. [MpsiMOii BbIBO3 C
npuMeHeHneM cobmparolmx MycopoBo30B. [ByXaTanHblii BbIBO3 C NPOMEXYTOYHOI Neperpy3Koit Ha cTaHUUuN.
Mycoponeperpy3o4Hble ctaHumu. OpraHn3aums CoOpTUPOBKM TBEPAbIX ObITOBbIX 0TX0A0B. MNepepaboTka TBepabiX
6bITOBbIX 0TX080B. MexaHobuonornyeckas nepepaboTka TBepabix HbITOBbIX 0TX000B. MexaHuyeckas noarotoska
TBEpObIx ObITOBbIX 0TX040B. Brionormyeckas nepepaboTtka Menkoi dppakuun (nepkonsiumsl). AHepreTnyeckas
ytunusaumsa otxonos. Cxuranne RDF Ha cneumnannanpoBaHHbix yctaHoBkax. CxuraHme RDF Ha
TENNoanekTpocTaHumMsIX. TEXHONOrns KOMNocTMpoBaHus. TpeboBaHns 3aKOHO4ATENbCTBA K NMOPSAKY YTBEPXAEHNS
TeppUTOpUanbHbBIX CXEM W PErMoHanbHbIX NporpamMm B obnacti obpaieHunst ¢ otxogamu. O630p pasnmnyHbIX NOAX0A0B K
opraHm3auum cxem obpalleHusi ¢ TBEpAbIMU KOMMyHanbHbIMK oTxoaamu (TKO). OTpaxeHune npuoputeTHbIX
HanpaBneHWin rocynapCcTBEHHOM NONUTMKKN B obnacTu obpalieHns ¢ oTxonamu B TEppUTOpUanbHbIX CXeMax u
pernoHanbHbix nporpammax. Kommepyeckuin yuét TKO. PekomeHaaumm kK coctaBy TEpPUTOPUAnbHOM CXEMbI U
pervoHanbHoi nporpamMmbl B 06n1act obpalleHunsi ¢ 0TXo4aMu.

Tema 11. TexHonorum nepepabortkm TKO. Bymara. Mnactuk. Metann. OpeBecuHa. PeauHa. OpraHuueckue
oTXopAbl.

MepepaboTka 1 yTUNn3auus oTXoO40B

MepepaboTka. MepepaboTky OTXOLO0B CnemyeT OTnYaTth OT yTunusaumu. Lienbio nepepaboTku SBRSETCS NpeBpaleHne
OTXO[0B BO BTOPUYHOE ChIPbE&, SHEPTUIO MW NPOAYKLMIO C ONpenenéHHbIMU NOTPEBUTENBCKUMI CBOCTBAMN.

Ytunusaumsa Ytmnmsaumsa oTxXo4oB - MCNoNb30BaHMe 0TXo040B Ans npon3eoncTea TOBapOB (I'IpO,D,yKLI,I/II/I), BbINONTHEHNA
pa60T, oKasaHusa ycnyr, Bkniod4as noBTOpPHOE NpMMeHeHne 0TXxon0B, B TOM 4YuC/ie NOBTOPHOE NpuMeHeHMe oTXon0B Mno
npsAMOMYy HA3HA4YeHUIO (peLl,I/IKl'II/IHF), MxX BO3BpaT B I'IpOI/I3BO,EI,CTBeHHbII7I LUnKn nocne COOTBGTCTBleLLI,GVI noaroToBku
(pereHepauvm), a TakXxe n3snedvyeHne none3HblX KOMMNOHEHTOB ONnd UX MOBTOPHOIo NpUMeHeHns (peKynepaLu/m);

PeunknuHr Takxe He cnenyeTt OTOXAECTBNSATb NepepaboTKy OTXOLO0B C PELMKIIMHIOM (CVH. peunknmaaums). TepMuH
PEUVKIVHI UCNOMb3yeTCs Ans 0603HaYEHNs NpoLiecca BO3BPALLEHUS OTXOLOB B NMPOLIECCHI TEXHoreHesa. [pyrimu
CNoBaMu, PELMKIIMHT - 3TO MPOLECC, a nepepaboTka OTXOLO0B - 3TO AEATENBHOCTb, COCTOSAWAS U3 OTpacnein
LeSTENbHOCTU Y MHOXECTBA Pa3nmnyHbIX MPOLECCOB. B 9TOM CMbICNE PELMKIIMHE ABNSETCS OLHUM N3 3NIEMEHTOB
yTUNN3aLmmn 0TXOL0B, KOTOPAas B CBOK 04Yepeab SBNSETCS YacTbio NepepaboTkmoTxonoB. PeunknmHr oTxonoB
OCYLLECTBNSAETCSA NOBTOPHBIM NCMONb30BAHMEM OTXOA0B MO TOMY Xe Ha3HAYEHMIO, HANPUMEP CTEKNSHHbBIX BYThINOK
rocrne ux cooTBeTCTBYytoLEel Be3onacHon 06paboTku U MapKMPOBKY (3TUKETUPOBAHMS), NMBO NyTéM BO3BpaTa OTXOL0B
rocne cooTBETCTBYtoLE 06paboTku B MPOM3BOACTBEHHDIN LMK (HANPUMEP XECTSHbIX 6aHOK - B MPOU3BOACTBO CTaNu;
MakynaTypebl - B MpOM3BOLCTBO Oymaru 1 KaptoHa u T. .).

CopTupoBka 0Txoa08. COpTUPOBKA - 3TO BbIGOP KOMMOHEHTOB 13 CMellaHHbIX (He COPTUPOBAaHHbIX) yXe 06pasoBaHHbIX B
pesynbTate cbopa OTX040B.

PasneneHne n/vnu cmelweHne 0TXo000B COrnacHo onpeneneHHbIM Kputepnsam Ha Ka4eCTBeHHO pasnnyvaloumecs
cocTasnsowme.

COpTVIpOBKa OTX0O0B OCYLWEeCTBNAETCA Ha cneunann3npoBaHHbIX NpeanpunaTuax, Komnnekcax CopTupoBku,
COPTUPOBOYHDbIX LieXaX, COPTUPOBOYHbIX TMHUAX.

O6esBpexuBaHne otxonos Obe3BpexmBaHme 0TXOA0B - YMEHbLIEHE MACChl OTXOA0B, U3MEHEHWE UX COCTaBa,
PV3NYECKUX N XUMMNHYECKIMX CBOWCTB (BK/tOYasi cXuraHue u (unu) obessapaxmpaHme Ha CrneumannampoBaHHbIX
YCTaHOBKaXx) B LIENSIX CHUXEHWS HEraTMBHOTO BO3AENCTBMSI OTXO40B HA 300POBbE YENOBEKA 1 OKPYXAlOLLYto Cpeay;

CxwraHue CxuraHvue 0TX0A0B - TePMUYECKUIA MPOLIECC OKUCNEHUS C LIeNblo YMeHbLUeHUS 06 bemMa 0TX040B, U3BEYEHWS!
N3 HYX LIEHHbIX MaTepranos, 3076l UNu Nony4YeHust aHepruu. CxuraHune mycopa v apyrue cnocobbl 06paboTky OTXOL0B C
NCMONb30BaHNEM BbICOKMX TeMrepaTyp W3BECTHbI NoL TePMUHOM "TepMalbHas obpaboTtka”.

MeTon cxuraHusi Mycopa Havbonee pacnpocTpaHeH B Taknx CTpaHax, Kak AnoHus, BCNeAcTBre HEXBATKM Tam
cBoboaHom 3emnun. Onsi opraHuaaumm ceanok Tpebyetcs ropasno 6onblie TEpPUTOPUIA.

OT1xoapl B aHepruto (WLE) nnn aHeprusi ua otxonos (EfW) - 910 oblienpuHsTbIe TEPMUHBI ANS XapakTepucTukKy MecT, rae
MYCOp CXWratoT B crieumasnbHbIX nevax Uam KoTnax ans BelpaboTky Tenna, napa wunm anekTpmyectsa.

HekoTopble 0TX0Lbl BO3MOXHO MOBTOPHO MCMONb30BATh TOMBKO MyTEM UX NpeBpalLeHmns B aHepruto. OTxombl, KOTOpbIE
UCMOMb3YIOTCS MOBTOPHO C BbIAENEHNEM TEMNOBOW WU 3NEKTPUHECKON SHEPTUW, HA3LIBAKOTCS HE BTOPWYHBIM ChIPbEM,
a BTOPWYHBIMY SHEPreTUYECKMM PeCypcamu.

Tema 12. MepuumHckue. Knaccudpukaums, TexHonorum v obopynosaHve yTunmsauuu.

YTo Takoe MeanUMHCKUE 0TX0Abl UCTOYHUKM BO3HUKHOBEHNS

K mepoTxoaam OTHOCAT cneayowme rpynnbl Matepuanos:

? NNAcTuK - WNPULbI, KanenbHWLbI, MNAcTMKOBas ynakoBka OT ekapcTs, 6axunnbl, 04HOPa30Bble MEAVLMHCKME XanaThl;
? NULLEBO MyCOp - OCTaTKW NPOAYKTOB U3 60NbHNL;

? Bymara - ynakoBka OT NIeKapCTB, CUCaHHbIE KHUMM, AOKYMEHTbI U MeANLMHCKNE KapTbl;

? CTEKNO - amMnynbl, pa3nnyHble Cocynbl, NPOBVPKY;

? 6monornyeckme Matepuansl - 4acTu Ten 1 XUIOKOCTH;

? hapmaLeBTMYECKUE MaTepUabl - MPOCPOYEHHbIE, HEMCMONb30BAHHBIE MW BbIBLIME B KOHTAKTE C UHADEKLMSIMM
npenaparbl;

? XMm4eckme oTxonbl - Oe3nHeKTopbI, pacTBoOpUTENU;
? pannoakTnBHble OTXOAbl - pagunoTepanesTndeckne n onarHocTtnieckne selectTsa U Mmatepualbl;
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? MeTannMyecKkuin Mycop - Urnbl, WNPULbI, cKanbnenun, ne3sus.
Knaccudgomkauus MeanumHCKux 0Txon0s
Knacc A

K nepBoMy Tuny oTHocATCS He3onacHble 0TX04bl, HE 3apaxeHHble MHApekumsiMu. 1o Bymara, M3HOCUBLIEECS
noctenbHoe 6enbe, Nuilesble 0Txonbl. Mycop knacca A He NMEET TOKCUYECKOW U MHADEKLIMOHHOM OMacHOCTH, U
noanexumT BolbpacbiBaHUO B 00bIYHBIA MycOpHbI 6ak. Be3onacHble MenoTxonbl cobupatotcs B 6enble nakeTbl. EMKOCTU
LNs 0TXO[0B Knacca A fesuHpvumpytotes 1 pas B Hedento. BoilbpackiBaeT aToT TN Mycopa nepcoHan 60nbHuL, ero
YyTUNN3aLns He KOHTPONMPYETCS, 06 EMbI Mycopa He PMKCUPYHOTCS.

Knacc b

K aToMmy Tuny oTHOCATCS NPenMETh, 3arpsA3HEHHBIE BbIAENEHUSIMU U KPOBBIO NALIMEHTOB, MHHPMLMPOBAHHBLIE MaTepuansi
13 NaToNnoroaHaTOMUYECKMX OTAENEHWIA, NnabopaTopwii, onepaLmnoHHbIX, BETKNMHUK. Kpome Toro, K 3ToMy knaccy
OTHOCSIT CaMy BblAENEHUs MALMEHTOB, OTXObl MOCNE onepauuii 1 NaTonoroaHaToOMUYECKMX UccnenoBaHnin. JnsaoTxonos
knacca b npefHasHayeHbl XenTble MELKU. 13 NakeToB yaanseTcs BO34yX, U COBpaHHbI Mycop crefyeT Ha nyHKT
cbopa. CrneumanbHO ons Urn 04HOPA30BbIX WAPWLEB CYWECTBYIOT WPeLepbl Ans nepepaboTku.

Knacc B

Tpetuit knacc B - oTxodbl, conprkacasiMecs ¢ nauueHTaMmn, MMeBLUMK OnacHble MHAEKLMOHHbIe 6one3Hun. Takxe K
3TOMY Kflaccy OTHOCSTCS NtoOble MaTepmarsl U3 nabopartopuii, cneunannanpyollmxcs Ha pabote ¢ MHpekumsaMmn 1 1 2
CTerneHn NatoreHHOCTu, Cbipbe U3 OTAEeNeHUA oTU3nMaTpum n Mukonorun. OTxobl cOBMPAKT B KpacHble NakeTbi.
NHcTpykums JMY npeanvcbiBaet repMeTmanpoBaTth UX NOCNe 3amnofiHeHns Ha Tpy YeTeepTu. BakumHbl cobupatoT B
TBEpAble eMKocTU 6e3 aocTyna Bo3ayxa. [lanee oTxodbl 3TOro Knacca nepemMeLlarTcsl B KOHTENHePbl, Ha 0AHOPa30BYHO
Tapy HaHOCUTCS MapK1poBKa "YpesBblyaitHo onacHble oTxoabl". [laHHble 06 0TX04ax BHOCSATCS B XypHan yyeta.

Knacc I

NekapcTBeHHOE 1 NPOMbIWNEHHOE YTUMLChIPbE - Ae3UHPULMPYIOLLNE CPEeaCcTBa, NMPOCPOYEHHbIE Npenaparbl,
XMMUYeCKMe BelllecTBa, rpaflyCHUKM 1 NaMroYykun ¢ PTYTbio - OTHOCATCS K knaccy . Mycop knacca I cobupatoT B YepHble
nakeTbl COTPYOHUKM, Npollealne NHCTPYKTaX no 6esonacHoMy obpalleHunto ¢ HUM. 3aTeM NakeTbl C yaaneHHbIM
BO3[yXOM CKNafblBalOT B YepHblEe KOHTEMHePbl C MapKNPOBKO. BbIBO3ATCA 0TX0Abl 3TOr0 TMMNa NM0AbMU, NPOLEAIINMM
oby4yeHne paboTte ¢ TOKCUYHLIMU OTXO4aMM.

Knacc [

K mycopy knacca [l oTHOCSIT Bce BellecTBa 1 Matepuanbl C paauoakTuBHbIMM KoMnoHeHTaMu. OHu o6pasytoTcs B
otpeneHusix Y3W, pentreHa, MPT, pauoHYKNUOHON 1 TepMOrpacouyeckoin AMarHocTuku, UHTePBEHLIMOHHOM
paavonormn. Mycop knacca [ - 370 npubopbl ¢ UCTEKWNM CPOKOM 3KCMyaTaumn, a Takxe pacxoHble MaTepuanbl ans
Hux. Hanpumep, Y3W-annapartel, ramma-ToMorpagobl 1 kamepsbl, paguorpadobl. Takxe K 3ToOMy TWMy OTXOA0B OTHOCAT
matepuansl (nocyna, 6ymara, TeKCTUNb), KOHTaKTMpoBaBLWwKe ¢ obopyaoBaHueM. Bce oHU domkcmpytoTes B
TEXHONOMMYECKNIM XypHan yyeta MeamumHckmx otxonos JMY. Mepen yTunusaumein npubopsbl 4EMOHTUPYIOTCS
cneunann3mpoBaHHbIMU OpraHM3aunsaMy U BbIBOOATCS U3 CTPOS, a 3aTeM WX KOMMOHEHTbI NPOBEPSIHOTCS Ha YPOBEHb
N3MyYEHNs 1 BPEMEHHO XpaHATCS B MeTannydecknx 6o4kax Ha crneumanbHbiX nnowankax. bouku repMetnyHo
3aneyarbiBaloTCsl LLEMEHTOM.

Obes3zapaxunBaHue

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnuTaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBieHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolWmXCcs PernaMmeHTUpyeTcs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbIM NPOrpamMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboTbl CTYAEHTOB BbICIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUINIMHE (MOAYNIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

"ocynapcTBeHHas MHCDOPMAaLMOHHAs cucTeMa B obnacTtu aHeprocbepexeHns 1 NoBbllWEeHUs 3HepPreTUYecKo
adhgpekTuBHOCTY - http://gisee.ru/

NHdbopmaLmoHHo-06pa3oBaTebHbIi MopTan Mo SHeProadPeKTMBHOCTA 1 sHeprocbepexeHmio! -
http://energosberezhenie-dpo.ru/

MopTan-aHepro. achdhekTnBHOE aHeprocbepexeHune - http://portal-energo.ru/

Cant Hekommepyeckoe NapTHEPCTBO UHXEHEPOB - hitp://www.abok.ru/

Caiit LleHTpa sHeproadhgpekTBHOCTM 06pas3oBaHms 1 Hayku Poccuiickoih depepaumnu - http://energoeducation.ru/
Caiit OHeprocoseT. MNopTtan no sHeprocbepexeHuto. - http://www.energosovet.ru/

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu OCHOBHbIM UCTOYHVKOM MOATOTOBKM K TEKYILMM 3aHSATUSIM, @ TaKXe K 3a4eTy SBNSEeTCS KOHCMEKT
neKumiA, y4ebHbl MaTepran B HEM [aeTCs B CUCTEMaTN3MPOBaHHOM BUAE, OCHOBHBIE Er0 MOMOXEHUS
LeTanvanpyoTcs, NOAKPEnnsatoTCS COBPEMEHHbIMM (DaKTaMn 1 HOPMATUBHOW MHADOpMaUen,
KOTOpbIE B CUNY HOBU3HbI, BO3MOXHO, €Lle He BCe BOWNM B ONy6n1KoBaHHbIE NeYaTHbIe NCTOYHUKN.
MpaBUIbHO COCTABNEHHBI KOHCMEKT NEeKLUMA COLEPXUT TOT ONTUManbHbIi 06beM MHpopMaLmMu, Ha
OCHOBE KOTOPOr0 CTYAEHT CMOXET NpeacTaBuTb cebe B LIenoM Becb y4ebHblli Matepuan.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktuyeckmne | Cpeamn coopM paboTbl ¢ 06yHaOWMMACS peann3yeMblx Ha MPAKTUYECKUX 3aHATUSX NO AaHHOW
3aHATMA OUCUUNNNHE UMEIOT TakXe NPUMEHeHWe: - NoAroToska 1 3awmTa NMCbMEHHbIX OMaLHNX
(aHanutuyeckmx) paboT, B TOM YACNE KOMNEKTUBHbIX (ManbiMy rpynnamm), ¢ nocneayoumm
KONNEKTMBHbLIM 06CYyXaeHMeM B chopMaTe BOMPOCOB M3 ayAUTOPMU 1 OTBETOB BLICTYNAKLWMX MO
npencrasnsemoi pabote. Mopsanok v anropyuTMm TEKYLWIMX NPaKTUYECKMX (aHANUTUYeckmx) paboT, B
TOM YMCNE BbIMOMHSAEMbIX B ayAUTOPUN, 0ObIYHHO HEOIHOKPATHO U NO3NEMEHTHO Pa3bsACHSAETCS
npenoaaBaTeneM Ha 3aHATUSIX, C 00653aTeNbHbIM KOHCNEKTUPOBAHUEM. [Npy BbINONHEHUN PaboT Mo
pa3paboTke pasnnyHbIX 4OKYMEHTOB NNaHUPOBaHUS 0byvaloWmMMCs NPeaoCTaBNsSeTcs onpeneneHHas
cBobopna B Bbibope TpebyeMbix NapaMeTpoB, a CPELM OCHOBHbLIX KPUTEPMEB KA4eCcTBa UCMONHEHUS
nNpuopuUTET UMEIOT MONHOTA U codepXaTenbHOCTb NPUBOAUMON apryMeHTauun, ¢ y4eToM Hanmyms
HeobX04MMOro CnpPaBOYHOro (CCbIIOYHOr0) MHCTPYMEHTAPUS, BKNOYas TOUHbIE CChINKM Ha
COOTBETCTBYIOWYIO 1 aKTyaNbHYO HOPMATMBHO-TEXHNYECKYIO AOKYMeHTaumo. OdopmneHme
JLOMaLLHUX NMCbMEHHBIX PaboT peannayeTcst CornacHo BblAaHHbIM TpeboBaHUsM, a 06s3aTeNbHbIM
PEeKBU3NTaMM BbICTYNAKT OPOPMIIEHHBIA TUTYNbHBIA NNCT, 3aKN0YEHEe, CMUCOK UCMONb30BaHHbIX
MCTOYHMKOB U NNTepatypbl cornacHo TpebosaHusm TOCT; - noAroToBka 1 3alwmTa KONneKTUBHbIX
npeseHTauui (ManbiMmn rpynnamu), ¢
nocnenylowWwmm KONeKTMBHLIM 06CyXaeHNeM B chopMaTte BOMPOCOB M3 ayAUTOPMU U OTBETOB
BbICTYNatoLWMX No npegcrasnsemMon teme. B naHHOM cnyyae npegycMaTpmBaeTcsl BO3SMOXHOCTb
onpeneneHHoro yTo4HeHNs TeMbl B COOTBETCTBUMU
C BbICK@3aHHbIMY NMOXeNaHsMy Noarotasnuearowmx Temy. OgopmieHne ykasaHHbix paboTt
peannsyeTcs COrnacHo BblAaHHbIM TpeboBaHMsIM, a 0653aTeNbHbIM PEKBM3UTAMW BLICTYNAKOT
OPOPMIEHHbIA TUTYNbHBIA NUCT, 3aKNIOYEeHNe, CUCOK
MCNONb30BaHHBIX UCTOYHUKOB U NTepatypbl. BBroy BO3MOXHOM HEOOX0AMMOCTM, MOSICHUM: Q)
[Mpennonaraetcs NOCTOSIHHASA Bblgaya Ha NPOTAXEHUN ANNTENbHOCTM BCEro Kypca 3aiaHui
(HanpumMep, hopMyNUPOBOK TEM) C NPeaoCcTaBNeHNeM/3allnToN
3aTeM Ha 3aHATUAX OaHHbIX 3a0aHWIA, B TOM YACNe B KONNEKTUBHON popMe, Hanpumep, B Buae
npeseHTaumnin, 06a3aTensHO - NPO6NEMHO CHOPMYNMPOBAHHDBIX, TO €CTb NPeAnonararwmx kak
MUHMMYM 00513aTeNnbHOE Hanmume 060CHOBaHUS CBOETO
MHEHWS, NS Yero [0 TOro CTyieHTaM HeobxoAMMO OnpeneneHHoe 03HAKOMIEHWE C CYLLECTBYIOWNMI
pasfnnMyHbIMA B3rnsaamu, nposefeHne MMHUManbHbIX PacyeTos, U T.4.

camoctosi- | OcBoeHMe Kypca noapasyMeBaeT He TONbKO OBNadeHne TEOPeTUYECKMM MaTepuanom, Ho 1
TenbHas nosydeHne onpeaeneHHbIX MPakTUYecKuX HaBblkoB Oist 6onee rnybokoro NOHMMaHUS Pasnenos Ha
pabota OCHOBE pelleHns npeanaraemMbix KeNcos, 3agad v
MPUMEPOB, a TakXe pasBnTne abCTPaKTHOTO MbILWIEHNS 1 COCOBHOCTM CaMOCTOSATENBbHO AOKA3bIBATb
yTBepxaeHns. CamocTosiTenbHasi paboTa npegnonaraeT BbiNOHEHNE AoMalHMX paboT.
[MpakTuyeckme 3agaHns, BbINONHSEMbIE
B ayAUTopun, npegHasHavyeHbl 418 ykasaHus oblwyx METOLOB peleHns 3anay onpeaeneHHoro Tuna u
NX 3neMeHToB. 3aKpenuTb 1 PasBnTb HABLIKM MOXHO NINLb B pe3y/bTaTte caMocTosITENbHOM paboTol.
Kpome Toro, camoctositenbHas pabota
BK/IIOHAET MOArOTOBKY K 9K3aMeHy (3a4eTy), Ans Yero 3apaHee npenocTaBnsoTcs (MpMMepHbIe)
BOMPOCHI Kypca 1 NPOBOASATCA KOHCYNbTauun, BKKOYAOWME NPOSCHEHNE KakK pernameHTa
3a4yeTa/aK3ameHa, Tak 1 acrnekToB CooepXaHns, peKOMeHayeMbIx oopMaTos OTBETOB, U Op.

3avet B pamkax opraHusaumy caMocTosiTeNbHOM paboThbl MO NOArOTOBKE K 3a4eTy HeOOX0AMMO OTMETUTD
pAAO KIHOYEBbIX MOMEHTOB (BKNOYas MpoLeLypHble):

a) OZHa U3 caMbIX pacrnpoCTPaHeHHbIX B HACTOsIee BPeMsl OWMOOK CTYNEHTOB - OTBET HE MO
3ajaHHoMy Bonpocy. MNoaToMy Npv NOArOTOBKE K 3a4eTy CrefyeT BHUMaTeNbHO BYMTLIBATLCS B
(POPMY/IMPOBKY BOMPOCA M YTOYHUTb BO3HUKWINE HESICHOCTU BO BPEMS KOHCYNbTaumu. Mpu Hanuymm
BO3MOXHOCTM, BCE BO3HMKAIOLWME COMHEHNS 11 BOMPOCHI CredyeT paspellatb TONbKO C
npenonaeateneMm, B 3TOM Cllydae CTYLEHT MOXET Mosy4YnTb rapaHTUPOBAHHO TOYHBIV Y NPaBUSIbHbIN
oTBET.

B) Mpu noarotoBke BONPOCOB 3a4eTa/ak3ameHa CTyieHTaM XenaTenbHO MX NMporoBapueaTtb BCIyX.
B) Mpu noarotoeke k 3a4eTy/aK3amMeHy BO3MOXHO UCMOMb30BaTh (oparMeHT paboyen nporpammel,
packpbiBaloWmii cofepXxaHne TeM Kypca.

") OCHOBHbEIM MCTOYHUKOM MOLrOTOBKM K 3a4ETy SIBNSI@TCS KOHCNEKT NEKLUI (CM. BbIE).

L) NuTtepaTypa Ans NoAroToBKM K 3a4eTy 06blYHO pekoMeHayeTcsl npenogasateneM. OHa Takxe
MOXeET ObITb ykasaHa B nporpamme kypca v ydiebHo-metoanyeckux nocobusx. OIHO3Ha4YHO ckasaTb,
KaKvM UMEHHO eAMHCTBEHHbIM Y4€BHMKOM HYXHO MoNb30BaThCs LS MOATOTOBKU K 3a4eTy/3K3aMeHy,
HEenb3si, MOTOMY YTO Y4eBHVKM NUWYTCS pa3HbIMK aBTOpaMu, MPeaCTaBNsOWYMM CBOO, UHOT LA
OT/IMYHYIO OT APYIWX, TOYKY 3PEHUS MO PasNMYHbIM Hay4HbIM Npobnemam. MoaToMy AJist MOHOTHI
y4ebHOl MHCpOpPMaLIMM 11 ee CPaBHEHWS NyHlLe NCMONb30BaTb HE MEHee ABYX y4eOHNKOB/NMOCobMiA.
CTyneHT BnpaBse NpuaepXmeaTbes Noboit 3 NpeacTaBNeHHbIX B y4ebHMKax ToYeK 3peHus no
CropHoii Npobneme (B TOM YUCNe OT/IMYHOM OT MO3MLMKU NpenoaasaTtens), Ho NPy yCnoBun
[OCTaTOYHOM Hay4HoW aprymeHTauun. Hanbonee ontmManbHbl ANns NOAFOTOBKYM K 3a4eTy/aK3aMeHy
y4ebHUKM 1 y4ebHble nocobusl, pekoMeHaoBaHHbIe MUHUCTEPCTBOM HayKu U Bbiclwero 06pasoBaHus.

AEKTPOHHBH
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuto 16.03.01
"TexHnyeckas umamka" n npocunnio NOAroToBkM "TexHnyeckas uanka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 BHepropecypcocbepexxeHne u aHeproayant

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpochunb noarotoskm: TexHnyeckas gomavka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

KonecHukos, A. N. SHeprocbepexeHune B NPOMBILWIEHHbBIX 1 KOMMYHaNbHbIX MPeanpusaTusx: YuebHoe nocobue / A.U.
KonecHukos, M.H. ®epnopos, K0.M. Bapdonomees. - Mocksa : UHDPA-M, 2010. - 124 c. ISBN 978-5-16-002382-3. -
TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/201795 (nata obpauweHnusi: 20.04.2020). - Pexum
[ocTyna: no NOAMNMCKe.

OHeprocbepexeHne B CUCTEMAX TEMNOra3oCHabXeHMs, BEHTUNALMMN 1 KOHOULMOHMPOBAHWS BO3ayxa: Yu. noc. / A.M.
Mpotaceswny. - Mocksa : HALU MH®PA-M; MuHck : Hos. 3HaHme, 2013. - 286 c.: nn.; 60x90 1/16. - (BO: Bakanaspwar).
(n) ISBN 978-5-16-005515-2 - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/405334 (nata
obpaieHuns: 20.04.2020)

NoruHoea, H. A. 3koHoMmun4yeckas cuHepreTuka: YuebHuk / H.A. JlornHoea. - Mocksa : HAL NHdpa-M, 2012. - 128 c.
(Bbicwee obpasosaHue: bakanaspumar). ISBN 978-5-16-005436-0. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/263025 (nata obpatweHusi: 20.04.2020). - Pexum pocTtyna: no noanucke.

JononHutenbHasa nuteparypa:

OpraHusauus sHeprocbepexeHuns (sHepromeHeoxmeHT). PeweHunst 3SCMK-HKMK-HTMK-EBPAS: Yu. noc. / MNoa peg.
B.B. Kongpartbesa - Mocksa : UH®PA-M, 2010. - 108 c. + CD-ROM. - (YnpasneHune npon3soacTtsom). (n, cd rom)ISBN
978-5-16-004149-0. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/193927 (nata obpalieHus:
20.04.2020). - Pexwum goctyna: no nognucke.

Ly6oB, 1. AA. TexHonorus otxonos: YuebHuk / J1.4. Wy6os, M.E. CtaBposckuii, A.B. OneiiHuk. - Mocksa : Anbgha-M:
NH®PA-M, 2011. - 352 c.: un.; . - (TexHonornyeckuin cepeuc). ISBN 978-5-98281-257-5. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/231907 (pata obpaieHns: 20.04.2020). - Pexxum pocTyna: no noanmcke.

MprponopecypcHOe 3aKOHOAATENBCTBO B YCNOBUSX MOLEPHMU3ALIMN S3KOHOMUKN Poccun: coBpeMeHHbIe Npobnemsl...:
MoHorp./ I".B. BeinxaHosa u gp; Ots.. pen. H.I". XXaBopoHkosa. - Mocksa : Hopma: HAL UH®PA-M, 2014. - 160 c. ISBN
978-5-91768-457-4. - TekcT : anekTpoHHbii. - URL: https://znanium.com/catalog/product/444810 (nata obpalieHus:
20.04.2020). - Pexwnm goctyna: no nognucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gmamka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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