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1. Ilenb M 3ajauM AUCLUILIAHBI

OcHOoBHasi 1eab Kypca: «VICTOUHMKHM W CHCTEMbl TeIUIOCHAOXKeHUs» SIB/IETCS TIOATrOTOBKA
6akasiaBpoOB, CTEIUATM3UPYIOMUXCS B 00/acTM 3HeproobecrieueHUs: TPEANPUATHHN, K pelieHUI0
BOTIPOCOB  TIPOEKTUPOBAHMS, SKCIUTyaTallud W  COBEpILeHCTBOBAaHUS CHUCTeM obecrieueHust
TpeINPUSITUN TerJIOTOU Iapa U ropsiueii Bo/ibl.

3an,a-m AUCUMUMJINHBI: O3HaKoMJ1IeHNe CTyadeHTOB C OCHOBHbIMN CXE@MHbIMU 1
KOHCTPYKTUBHbIMU pelwleHnaMmn, ncrnoJibdyemMmbiMn B COBPEMEHHbIX CNCTEMaX
TeI'IJ'IOCHa6)KeHVIFI, n C npyuHUnnaMmm m MmetTogamMmmn coeepieHCTBoBaHnA CUCTeEM U
nx aN1IeMeHTOB.

2. MecTo AUCIUIUIHHBI B CTPYKTYype 00pa3oBaTe/IbHOI NPOrpaMMbI
YuebHas auciumiMHa «VICTOUHMKM W CHCTEMbI TeTUIOCHAOXKeHUs» SIBISIeTCS JUCLIUTITMHOM TI0
BbIOOpY uacTd, hopMHpyeMOU yuacTHUKaMy 0Opa3oBaTe/IbHbIX OTHOIIeHHH B yuebHOM ryiaHe OOIT
HarpassieHus1 13.03.01 «TemiosHepreTrka M TerIOTeXHUKa» U MpeAyCMOTpeHa i U3y4yeHHus B 5
ceMmecTpe, 0Oa3upyeTcsi Ha 3HAaHWUM OOI[ETEXHUUECKUX U CIEIUATBHBIX JUCHUIUIMH: «XUMHUS»,
«Dusuka», «Bpiciiasg MaremaTuka», «IIpukiazHas mMexaHuka», «TexHuUueckas TepMOJVHaMHKa»,
«I'ngporasoHaMuKa».

3. IlepeyeHb mN/IAHHMPYEeMBIX PpPe3y/JbTaTOB O00yYeHHs MO AUCHUIUIHHE (MOJY/IIO),

COOTHECEHHBIX C THAUKATOPAMH JOCTH)XKEHUSA KOMHETEHHHﬁ.



Ta6bnuua 1

Kopn no drocC

MHauMKaTOpbl A,O0CTUXKEHUNA

MnaHmpyeMbie pe3ysbTaThl
obyuyeHus No aucuunamHe

(3YB)
ObuwenpodeccuoHanbHbie
ONK-3 CnocobeH OIIK-3.1. HeMoHCcTpUpyeT
AEeMOHCTPMPOBATL MOHMMaHHe OCHOBHBIX 3akoHop3HaTb:
legchoe6HoeBHl"/|I§noyi|Z?-ﬁ/|:bl X ABWXKEHUS )KU/IKOCTH U1 I'a3a; - obmue 3aKOHOMEPHOCTHU
NPeoBbpa30BaHMs ’ OIIK-3.2.  IIpuMeHsieT  3HAHWSA|  y3veHeHMsT notpeGieHust
TpaHChopTa U ’ OCHOB  TMJPOTasofMHAMUKU  INIfl  TeroThl NPeANPUATHAMHA TP
acueToB TeII0TeXHUYEeCKUX|
NCNoNb30BaHUA TeN/OThI B P H3MEHEeHMsIX rnapamMeTpoB

TEMNNOTEXHUNYECKNX
YCTaHOBKaX N cnctemMax.

YCTaHOBOK U CHCTEM;
OIIK-3.3. cnonb3yer 3HaHUe
Ter10(pu3nUeCcKUX CBONCTB
pabouux Tes MpHu pacyeTax
TEeIIOTeXHUYeCKUX YCTAaHOBOK U
cHuCTeM;

OIIK-3.6. JeMoHCTpUpYyeT
MOHMMaHNe OCHOBHBIX 3aKOHOB U
Croco60B TepeHoca TeryIoThl U

Macchl;
OIIK-3.7. IlpuMmeHsieT  3HaHUS]
OCHOB TerIoMaccoobMeHa B

TEIUVIOTeEXHUYECKHUX YCTAHOBKAX.

HApY>KHOT'O BO3/lyXa M I10 yacam
paboueii cMeHbI;
- MeTO/bI OMpe/e/IeHNs] BeTUUNH

pacxo/ioB TOT/TUBHO-
JHEePreTHUeCKUX pecypcoB
pa3HbIMU TUTIAMU
TeTIoreHepUPYHOIINX
yCTaHOBOK;

yMeThb:

- BbIBJIATH PdCUETHbLIE PEXHUMbI
pa6OTBI KaXXA0ro K3 3BEHbLEB

CUCTEMBI ;

BJIAJIETh:

- HaBblKAMM  pacueTa  CHUCTEM
TervyiocHabKeHus u ee

3/IEMEHTOB C WCII0/Ib30BaHUEM
KOMITbIOTE€PHBIX TEXHOHOFHﬁ;

- MeTodamu
onpegeneHuns
pacyeTHbIX pacxonos
BOAObl U Mapa no
y4acTKaM Tensosoun
ceTun




4. ObbeM AMCUMNINHBI U BUAbl y4eOHOU paboThl

Taouna 2
Bcero CemMecTphbl
Bup yyebHon paboTbl Yyacos/ 3au4.ea. 5 9
0®0 300 000 300

KoHTakTHaa paboTa (Bcero) 51/1,4 22/0,6 51/1,4 22/0,6
B Tom 4ncne:
Jlekumn 17/0,5 8/0,22 17/0,5 8/0,22
lMpakTunyeckne 3aHATUA 17/0,5 8/0,22 17/0,5 8/0,22
CeMunHapsbl
JlJabopaTopHble paboThl 17/0,5 6/0,17 17/0,5 6/0,17
CaMmocToAaTenbHasa pabora (Bcero) 93/2,6 122/3,4 93/2,6 122/3,4
B ToM uncne:
KypcoBas paboTa (NpoekT)
PacyeTHO-rpacdunyeckme paboTbl
nTP 21/0,6 32/0.8 21/0,6 32/0.8
PedepaThbl
Joknagbl
Mpe3eHTaunn
U (nnm) gpyrmne Bugbl CaMOCTOSATESIbHOU
paboTsbl:
MoaroToBka K nabopaTopHbIM paboTam 18/0,5 18/0,5 18/0,5 18/0,5
MoaroToBKa K MPakKTUYECKUM 3aHATUAM 18/0,5 36/1,0 18/0,5 36/1,0
MoaroTtoBKa K 3a4eTy
MoaroToBKa K 3K3aMeHY 36/1,0 36/1,0 36/1,0 36/1,0
Bup oTyeTHOCTH 3K3aMeH | 3K3ameH 9K3aMeH 9K3aMeH
O6wasn BCEIO B yacax 144 144 144 144
TPYAOEMKOCTb BCErO B 3au.
ANCUMIUIMHBL o n punnax 4 4 4 4




5. CopepxaHue M CLUIIIMHBI

5.1.1 Pazpaensl oUCLUUNJIMHbLI U BUAbI 3aHATUN

Tabnuua 3
Yacsl
Ne HaumeHoBaHHe pa3jena Hacet Hacet npakTHuecknx | Bcero wacos
/N |[JUCHUIIAHBI TI0 CeMecTpam TEKIMOHHEIX | 1a60PaTOPHbIX (cemuHApCKHX)
3dHATHH 3dHATHH SAHSTYGH
O®0 | 300 | O®0 | 300 | O®PO | 3®0 | OPO | 300
1 TeryioBble CETH U TEIJIONOTPeO/IsroLHe 1 ’ 9 5
CUCTEMBI.
MeTo/ibl omipefiesieHust TTIOTpeOHOCTel
2 |IpOMBIIIEHHbIX NIPeJTIPUSATHN B TerioBou| 1 1 2 1 1 3 3
SHepruu
3 CucTeMbl ropsiuero BoZocHabkeHusl, 1 ’ 5 5
OTOI/IeHUSI
[TpucoequHeHre OTpeOuTenel TeraoThl K
4 |TeruioBBIM CeTsM. MeToauKa 1 2 3
rUIpaBIMUYeCKOro pacyeTa TeIIOBbIX CeTei 1 1 1 3
5 TerioBO U ) IIPOYHOCTHOW  pacyeTsl 1 2 3
TEeTJIOBbIX CeTel.
6 [Ipon3BOJCTBEHHBIE U OTOMUTETbHBIE 1 ? 2 5
KOTeJIbHBIE. 1 1 1 3
7 TeroBble CXeMbl KOTe/IbHBIX U MeTOAUKa 1 1
MX pacuera.




8 OKCrTyaTalysi CUCTEM TeTIoCHa0XKeHusT 1 ’ 3
rpeAnpUsITUIA
1 1 2
9 Opranu3aiusi 00C/Ty>KMUBaHUSI M PEMOHTA| 1 ’ 3
TerIOTeXHUYeCKoro o00pyoBaHusl.
[Taporypbunnabie TOIl Kak HWCTOUHUKH
10 [reHepaLu TervioThl B cucrtemax| 1 2 3
TeTIOCHA0KEHUS. 1 1 1 3
CxeMbl OTITyCKa TeXHOJIOTMUeCKOro rnapa v
11 . 1 2 3
ropsiueit Bozbl oT TOL]
Bb100p OCHOBHOTO U BCIIOMOTATe/IbHOT'O
12 1 1
obopynoBanus TOII.
13 ["a30TypOVHHBIE U TTApPOTa30BbIe 1 1 1 2 1 3 3
571eKTPOCTAHLIUU
14 |ATOMHBIE UCTOYHHKH TEIJIOCHAOKEeHUsT 1 2 3
MI'/]-3/1eKTpPOCTaHLMU U UICTOUHUKU
15 [reruiocHaO>KeHUsT Ha BO30OHOBJISIEMBIX 1 1
SHepropecypcax 1 1 1 3
16 PerynvpoBaHue OTIyCKa TeMyioThI B 1 1 ’ 4
crcTeMax TeryiocHabKeHusl.
VICTOYHUMKY TEeTIOThI CUCTEM
17 TeTI0CHA0>KeHUsI BTOPUYHBIX 1 1 1 1 9 9
SHEPropecypcoB. OKOHOMHUS TOT/IUBA.
OnTyUMU3alI|si CUCTEM TeTJIOCHAOKeHUS.
NTOro: 17 8 17 6 17 8 51 22

5.2 JleKLMOHHbIEe 3aHATUA

Ta6nuua 4

Ne | HammeHoBaHue pasjena
n/n JUCIUILIMHbI

Copeprxanue pasjena

1 2

3

TeruioBbIe ceTH U
1 [rerionoTpebsisitomyie
CHCTEMBI.

Beegenue. [Ipeamer u comepkaHue Kypca.

HasHaueHne u 00/1acThb TIPUMEHEHUsST MCTOUHUKOB U CHCTEM
TeruiocHabkeHust  TipeAnpusTvii. CoBpeMeHHOe  COCTOsSIHUE U
MEepCIeKTUBbI Pa3BUTHS TETUIOSHEPTeTUKH B POCCHM U 3a PyOeKoMm.
[TepcrieKTHBBI Pa3BUTHSA TeIJIOCHAOXKeHUsT B Poccru. DKOIOTHuecKre
3azaud. OuKCTKa TIPOM3BOJACTBEHHBIX CTOUHBIX BOJ, OT BpeJHBIX
BLIOPOCOB.

TeryioBble CeTH W TEIUIONOTPEO/ISIOIIe CUCTeMbI KaK OCHOBHbBIE
3BeHbsI CHUCTeMbl TeruiocHaO)keHWs. OCHOBHbIE  HarpaBJIeHHs
Pa3BUTUS CHUCTEM TeIUIOCHAOXKeHWsT B [JPYTUX CTpaHax. 3ajjauu
COBEpILEHCTBOBAaHUS CUCTeM TeriocHabkeHUs. [TpobieMbl fjanbHeTro
TeruiocHabkeHust. KoMOWMHMpOBaHHasi BbIpaOOTKAa TEIJIOBOM U
9/IEKTPUUECKOl  SHepruii. [IpoMblllIJIeHHOe — TeryIonoTped/ieHue,
YPOBHHU TEIJIONOTPeO/IeHNsT Pa3/TMUHBIX OTPac/ield POMBIILIJIEHHOCTH.




MeTo/b! OnpeiesieHus
MoTpeOHOCTeH
MPOMBILLLIEHHBIX
MpeJpUsITUN B TEIJIOBOM
SHepruu

CucTeMbl OTOIUIEHUS], BEHTWISLUM, TOPSYEro BOJOCHAOXeHUs U
rapoCcHaOXKeHUs TpeAnpusTuii. VX Ha3HaueHuWe. TeXHOJIOTHUECKOE
notpebsieHre Tlapa W Topsiyedl BoAbl. MeTonbl  OmpesieneHus
pacueTHOM TIOTpeOHOCTM B Tlape W Tropsueid BoJe  AJis
TEeXHOJIOTUUECKHX HYXKJA. XapakTepHble PpeXUMbl U rpaduku
Terionorpebnenus. [opsiuee BojoCHab)KeHHe; ero Ha3HaueHHe,
TpeOyeMble  mapameTpbl. MeToAbl  ompefiesieHUsT  pacyeTHOMN
MOTPeOHOCTH B TeryioTe. XapakTepHble TpadMKu TMOTpebseHusl.
OtomsieHWe  TMPOMBILUIEHHBIX — 37aHUM. PacueT  BHYTpeHHHX
TEIJIOBbIZIe/IEHHH B TIPOM3BO/ICTBEHHBIX IjeXaX. TervioBoM OasaHC
MPOU3BO/ICTBEHHBIX MOMeleHnd. OrpefesieHre pacueTHOr0 pacxoza
TEIJIOTBl Ha OTOIUIeHWe mpeanpusTuid. CyTOuHble U TO/IOBBIE
rpauky  TersonoTpebeHusI. OmnpenenieHie  ToTpeOHOCTEH B
TEIyIoTe U Xosiofie. PexxuMbl pabOTBl M MeTO/bl Dery/MpOBaHUS
MPOMBILIIEHHBIX CHUCTEeM KOHJMLIMOHUPOBAHUS BO3/yXa. Pe)KUMBbI
paboTel. Tpebyemble mapamerpbl Teruia. CyTOUHble U CMEHHBIE
rpaduky TernonoTpebaeHus.

MeToMKa OMpejie/ieHUsT MAaKCHMaJlbHbIX, CPeJHUX U TOJOBBIX
noTpeOHOCTEM B TeIUioTe  KaXXAbIM  TUIIOM  TOTpeOuTesnel.
Knaccudukarysi TeruioBbix Harpy3ok. Ce30HHBIE U KPYTJIOTO/IOBbBIE
Harpy3ku. MeTo/iuKa pacuera MoTepb TeTUIOThI 3aHUsIMUA. T erioBble
Harpy3ku mpeAnpustuii.  HopMupoBaHWe TerionoTpebieHUsT B
npoMblliuieHHOCTH.  OmipefieieHre  TeIUVIOBOM  HAarpy3kd — TIPOM.
TUIOLA/IKK, paiioHa. COCTOSIHMSI M TIYTH TIOBBIMIEHWs HAJeXHOCTH
TeIyIoCHaO)KeHUsl.  DHepreTuueckass CYIIHOCTb  Teryio(HUKalvu.
ParoHasbHOe — pasMelljeHWe WCTOYHHUKOB — TeryIOThl, TerJIOBBIX
MO/ICTAHLIMH LIeHTPAIbHBIX TEIUIOBBIX ITyHKTOB.

CucTeMbl ropsiuero
BO/IOCHAOKeHU,
OTOI/IEHUS

Knaccudukaiysi ccteM Topsiuero BoI0CHa0KeHUs TTPOMBILUIEHHBIX,
DKWIBIX ¥ OOILeCTBEeHHBIX 3[aHWM. /[lelleHTpa/rM30BaHHbIE U
[[eHTPa/IM30BaHHbIE CUCTEMBL. AKKYMYJMDOBaHWe TOpsSYell BObI.
[Tpubopsl, TpyObl U apMaTypa. O60py/j0BaHHe YCTAaHOBOK TOPSiUEro
BOJOCHAOXKeHUs..  PacueT  mofarOmUX W LUPKYJISMOHHBIX
TPyOOIIPOBOZIOB.

CucrtemMbl  BOASHOTO, TAPOBOTO W BO3JYIIHOTO  OTOIUIEHUS
MPOMBIILIIEHHBIX M JKWIBIX 3ZaHui. OTonuTensHble Tpubopel. Beibop
M ux pasmemneHve. TpyObl W uX coeauHeHWe. YKIOH TpyO.
[lepemertieHe ¥ yZAajneHuWe BoO3Jyxa. PacmmpuTenbHbld —0ak.
V3omsmust TpyO. TIpUHLIMTIBI TPOEKTUPOBAHUSI CUCTEM OTOTIIEHUS.




[IprcoenvHeHve
MoTpedUTeel TerIoThI K
TEIJIOBbIM CETSIM.
MeTtozuka
rU/IPaB/IAYECKOro pacyera
TEeI/IOBbIX CeTel

[TpucoequHeHre MOTpeOUTeNel TEIIOThl K TEIJIOBBIM ceTsM. Beibop
BUJla TipucoefvHeHusi. CxeMbl TIpUCOeJUHeHHUs1 TOTpebuTeselt ¢
Pa3HOPO/IHBIMU TeTJIOBLIMU HAarpy3KamH.

MeTobl  peryiMpoBaHusl  OTIyCKAa  TeIVIOTbI M3  CHUCTEM
[[eHTPa/IM30BaHHOTO TeTIOCHA0XKeHUSI.

KauecTBeHHbIM W KOMWUYECTBEHHbIM MeTOAbl OTIyCKa TEIUIOThl B
TEeI/IOBBIX CEeTSIX.

BogsiHble TerioBble CeTU U TeMIlepaTypHble TpayKy peryupoBaHUs
OTITyCKa TEIIOTHI il KaXK/[0TO THTIA ee MoTpeduTesiet.

[TapoBble TeIOBbIe CETU U METO/bl PeryIMpoBaHus OTIyCKa rnapa OT
HUX.

TeruioBble CeTHM, WX Ha3HaueHWe, Kiaccupukaums. 3ajaud
rUpaBIuueckoro pacueta. OCHOBHble TpeOOBaHUS K DPEXUMY
aBleHuii B BOJSHBIX TeIUIOBbIX ceTsAX. MeToguKa pacyeTta
MaporpoBO/IOB, TEIUIOBBIX CeTell U KOHZEHCATOMPOBOAOB. MeTozbl U
a/ITOPUTMBbI TU/IPaB/IMYECKOIO pacyeTa C MCMoOJb30BaHMeM OBM.
[The3omeTpuueckrie rpaduku © BBIOOD BHA TPUCOEJUHEHHS
notpebuTesielt K TersioBbiIM ceTsiM. OripefiesieHre TapamMeTpOB
CeTeBbIX, MOANMUTOUHBIX U KOH/IeHCATHBIX HACOCOB.

MeTo bl ompezie/ieHUs] pacyeTHbIX pacxoJoB BOAbI M TMapa IIo
y4acTKaM TerI0BOW CeTH

MeTojuKa ~ THJpaB/IMYecKOro  pacyeTa  TeIUIOBbIX  CeTeu.
['MpaBIMuecKre XapaKTepUCTUKU YUYaCTKOB TeIJIOBOM CeTH, HaCOCOB
Y1 PeryJIiTOPOB.

[loHsiTe O TUAPABINUECKON YCTOWUMBOCTA U pa3peryJyvpoBKe
TETUIOBOM ceTM. MeTofyKa pacueTa THM/paBIMUeCKOrO pexkuma
CHCTEeM TeIIoCHa0KeHHsI.

Cxembl 3aKperuvieHWsl [laBjleHUusI B  «HEWTPa/JbHBIX»  TOUKaXx.
['MapaBIMUecKUid yap U cpeficTBa 60pbObI C HUM.

['vapaBavuecKuii pe>xxuM paboThl ceTeid. [Tbe3oMeTpryeckre rpaduku
B TEIJIOBBIX CETSIX.

Criocobbl  MOAiep)KaHUsL [laBleHUs] B «HEUTpa/lbHbIX» TOUKax
TeI/IOBBIX CeTeH.

Bribop ceTeBbIX, MOANMUTOYHBIX, MOAKAUMBAIOIIMX U KOH/IEHCATHBIX
HaCOCOB




TernyioBOM U MPOYHOCTHOM
pacueTsl TETUIOBBIX CETeM.

OcHOBbI BBIOOpa Tpacchl U CIOCOOOB TMPOK/IAAKU TETIOBBIX CeTeil.
CxeMmbl, TPOK/IaJKU W KOHCTPYKLIMM TeIUIOBbIX ceTed. Cxembl U
KOH(UTrypaLys TerioBbIx ceTeld. Tpacca 1 Npo¢ub TEN/I0NPOBO/OB.
3ajjaui TeruIoBOro pacueta. MeTofpl pacueTa TeIIOBBIX NOTephb B
TEeIJIONpPOBO/lax Y MajJileHusi TeMIlepaTyphl TEIJIOHOCUTeSIs 10 JI/IMHe

y4JacTKa.
OmnpefeneHyde  ONTHMAarbHOW  TOMILMHBI  TETJIOBOM  WU30JISILUU.
M30/1s111MOHHbIE KOHCTPYKIL[UH Ter/IONPOBO/IOB Hogbie

MIPOrpeCcCcUBHBIE CITOCOOBI IPOK/IA/IKK U U30JISILIUN TeTUIOBBIX CeTel.
Omnpe/ienieHre TeIJIOBBIX MOTEPh yuyacTKa TeIJIOBOM CeTH U MaJeHUs
TeMIiepaTyp TeIVIOHOCUTEIS 110 UX JIJIMHE.

Terion30/sALMOHHbIE MaTepuasbl UM KOHCTPYKUMHU. TpyOel U ux
coesuHeHUs. Buabl pokiazok.

[TpOYHOCTHOM pacueT yyaCTKOB TeIJIOBBIX ceTel C BLIDOPOM TUIIOB U
KO/TMUeCTB  TIOABWKHBIX U HEMOJBWKHBIX  OMOp,  CriocoboB
KOMITEHCALIUM TeMIepaTypHbIX paclIMpeHul, BUJJOB U KOHCTPYKLH
peryvpyroler apMaTyphl.

PacueT 1 nosbOop KoMrieHcaTopoB. PacueT ycunuii Ha TIOJBW)KHBbIE U
HeTI0/|BUKHBIE OIOPBI.

KomreHcalsi TemriepaTypHbIX HampsbkeHWd B TpybompoBojax
TeTVIOBOU CeTH.

Vicriosib30BaHre M pacyeT eCTeCTBEHHOM KOMIeHCaln

KoHcTpykuuu Terionposoos. Onopsl. KommneHcaTopsl. Apmartypa.
Kamvepbr u  kosofubl.  OOiye  BOMpPOCHl  MPOEKTUPOBAHUS
TeIIONPOBO/IOB.

[Ipon3BO/CTBEHHBIE U
OTOINUTE/IbHbIE
KOTeJIbHbIe.

[Ipon3BO/CTBEHHBIE 1 OTONUTE/IbHbIE KOTe/IbHbIe.

Knaccudukaiys v napameTphbl IapoBbIX U BOJOTPEHHBIX KOTE/IbHbIX.
HasHaueHue, TeIl/IOBble CXeMbl, OCHOBHOe M BCIIOMOraTe/IbHOe
00opy/ioBaHME TIPOM3BO/CTBEHHBIX KOTeIbHBIX. Pe)KMMbI paboThl u
pacripeie/ieHle Harpy3Kyd MeXzy KOTJaMU. TeXHHUKO-3KOHOMUYecKre
MoKas3aTeM  KOTeJ/bHBIX. KomnioHOBKa ~ MpOW3BO/CTBEHHBIX,
KOTe/IbHbIX.

[TpyHLMI BRIOOpPA OCHOBHOTO M BCIIOMOTATeIbHOTO 000PYZOBaHUSI.
BbI00Op OCHOBHOTO M BCIIOMOraTe/IbHOro 000pYZ0BaHUsl KOTebHBIX.
BbeiOOp MeToZia M CXeMbl BOZOMOATOTOBKA B TPOW3BOZACTBEHHBIX
KOTeJIbHBIX

'TerioBbIe CXeMBbI
KOTe/TbHBIX U MeTO/HKa
1X pacyera.

TeruioBble CxeMbl M MeTOJMKAa MX pacyera. MeToguka W pacuer
TEIJIOBBIX CXeM KOTeJIbHbIX C IpUMeHeHneM U 6e3 npumenenus [1TK.
[TyTH COBepIIEHCTBOBAHMSI TEIUIOBBIX CXeM, O000py/JOBaHUS U
peXXMMOB paboThbl MPOM3BO/CTBEHHBIX KOTeIbHbIX. DHEepreTuueckue,
9KO0JIOTHUYeCKHe ¥ SKOHOMUUEeCKHe TT0Ka3aTel KOTe/IbHbIX.
ABTOMaTH3alsl  TeIUIOBbIX  MOJCTaHLMH. TersioBble  MyHKTbI
MUKDPOpPaliOHOB Y NpeJTIpUATHH.

Pacuer 1 BbIOOp 00OpY/OBaHHUSI TEIJIOBBIX MYHKTOB (371€BaTOPOB,
HaCOCOB, MOJ0rpeBaresien).

TexHO/OrMuecKue CxeMbl M KOMIIOHOBKA HACOCHBIX —CTaHLIUM.
AKKyMy/IMpOBaHue TeIlIOThl. 3alura OT KOPPO3UH, Ljlaka U HaKUIN
MECTHBIX YCTaHOBOK ropsiyero




JKCITyaTaluys CUCTeM
TeTIOCHA0XKEeHUS
rpeANpUsITUI

CucTeMbl TeTUIOCHA0>KeHUST TIPeITIPUSTHH.
Buapl cvcTeM TernjocHaO)XXeHUsl TPeANPUSTHN; WX CTPYKTypa |
0COOEPHHOCTH.

[TapoBble  CHCTEMbI  TeTVIOCHAOXKEHWS; WX  CXeMbl, COCTaB
000opy/j0BaHUsI, PeXKUMBI pabOThI, METO/Ibl 00eCrieueH!sT HaJle)KHOCTH
rapocHabKeHusl.

BogsiHbIe crCTeMbI TeTIoCHA0KeHHST TIPeATIPUSTHA.

[IByxTpyOHBIe ¥ MHOTOTpyOHBIe BO/SIHbIe CUCTE€MbI, UX CXEMBHlI,
00/1lacTi TIpUMEHeHHsi, OCHOBHble TPEeUMYILeCTBa M HeJOCTaTKH.
BopsiHble cucTeMbl C OJHOTPYOHOM TpaH3UTHOM U ABYXTpYyOHOM
pacripeie/InTe/IbHbIMU CEeTSIMHU.

TeryIoHOCHUTEeNMN U UX XapaKTepUCTHUKA.

TeXHUKO-9KOHOMHUYECKOe COTIOCTaB/IeHHe CUCTeM TeTyIoCHa0KeHHs..

Opranu3zanus
00C/Ty>)KUBaHUSI 1 PEMOHTQ|
TEeTIOTEXHIUUECKOTO
obopyoBaHUsl.

[lapoBble cucTeMbl W CcUCTeMbl cOOpa ¥ BO3BpaTa KOHJZEHCarTa.
Cucrembl cbopa W BO3BpaTa KOH/IeHCAaTa OT TPOMBIIIEHHBIX
noTpebuTeNiell; WX Ha3HayeHWe, COCTaB OOOPYAOBAHUS, PeKUMBI
paboThL.

Mepbl CHIKEeHHSI TIOTeph KOH/IeHCaTa.
OpraHuzanusi  oOC/Iy)KMBaHUST Y PeMOHTa
obopyoBaHUsl.

OKCIUTyaTalysi TOIUIMBHOTO XO3fHCTBa, KOTJ/IOB, IApOBBIX TypOuH,
TSATOJYTHEBBIX MAIllMH, HAaCOCOB, TEIIOMCIIO/B3YIOMIUX YCTaHOBOK,
BHYTPHLIEXOBBIX TPYOOTIPOBO/IOB, TEIJIOBBLIX CETei.

[TyckoBasi ¥ peXXMMHasi HalaZKU TeTIOTeXHUUeCKOro 000py0BaHuUs
Y TEIJIOBBIX ceTeld. BbIOOp ONTHMabHBIX PE)KUMOB PabOTHI.

MeToapl 0OHApY)KeHUs] ¥ IMKBU/ALIMY Pa3phIBOB M HEIUIOTHOCTEW B
TEIJIOBbIX CeTSX.

[ToBbIlIIeHHEe HA/IEXKHOCTH TeTuioCHaOKeHHs. ['MaporHeBMaTHyecKast
MIPOMBIBKA TEI/IONIOTPeOISIOIUX CHCTEM.

TeljiIoTeXHU4eCKoro

10

[TapoTypbunHHbie TIL] Kak
VICTOYHUKU reHepaLuu
TEIJIOTBI B CUCTeMax|
TeTIOCHAOKeHUS.

Hasnauenne u knaccudukanms TOL, ucrnonb3lyeMbix B CUCTeMax
TeryI0CHaOKeHUs.
HasHaueHue, TerioBble CXeMbl, COCTaB 000PYZOBaHKs, MapamMeTpbl U
obsacTM  TIpUMeHeHHsi  TIPOM3BO/CTBEHHBIX  MApOTYyPOUHHBIX
3JIEKTPOCTaHLUM.

Bribop onTUManbHBIX Haua/JbHBIX M KOHEYHBIX IapaMeTpoB Mapa Ha
TOLI. D¢ deKTUBHOCTL TPOMEKYTOUHOTO Neperpesa rnapa Ha TOLI.
PereHepaTuBHbIN T0/]OTPeB MUTATeILHON BOJbI U ero pacripefiesieHre
10 CTYIIEHSIM.

OnTuMu3alusi TapaMeTpoB M CXeM CHUCTeMbl
110/j0rpeBa MUTaTe/IbHOW BOJIbI.
OcobeHHOCTH TIPUMEeHeHUs
ro/lorpeBaTesIen.

pereHepaTUBHOIO

CMeIIMBalOIMX W IIOBEPXHOCTHBIX
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CxeMbl OTITyCKa

TEXHOJIOTMYEeCKOr'o I1apa U

ropsiueii Bozibl oT TOL]

CxeMmbl OTITyCKa TeXHOJIOIMUYECKOro Iapa u ropsued Bozsl oT TOII.
[IpyHLMNHAa bHBIE TeryioBble cxeMbl TOLl ¢ mapom u ropsiueid Bofomn
1 uX 3(Q¢PeKTUBHOCTb (TerioBas 3KOHOMUYHOCTb, HaJ|@KHOCTb U
KaruTasabHble 3aTPaThl).

Pacripefie/ieHrie TeTUIOBBIX HArpy3oK Mexny orbopamu TypOWH H
MUKOBBIMU  BOJIOTPeMHBIMHM KOTJIaMU ¥ BbIOOp  ONTHUMAasbHBIX
3HaueHUi K03(h(ULMEeHTOB TerIo(pUKaLUH.

CoBmectHass  pabora KoTembHbix W TOL B cucremax
TeryiocHaOkeHns. OcCOOEHHOCTH HCMOMb30BaHUsl Ta30TyPOMHHBIX
arperaToB 4 JBUrarefeld  BHYTPEHHEro  CropaHusi  [Jjis
KOMOMHMDOBAaHHOW  TeHepaliy  TeTvIOTBl M 3/eKTPOHEepruu.
XapakTepyuCTMKU  COBPEMEHHBIX  KOTe/IbHbIX  yCTAaHOBOK U
TeryI0(HKaLMOHHBIX TYPOHH.

[TyuarpamMMbl Pe;KUMOB TeriopUuKaiuoHHeIX TypouH tumna T, IIT u P.
Beibop  ocHOBHOro  ob6opyjoBaHus — mpoMbiiuieHHoW — TOLI.
CobctBennble Hyxbl TOLl. TlyTu cHWKeHUs 3aTpaT SHEPruM Ha
coOCTBeHHbIe HYXK/bl. BbIOOp THMa mMpHUBOZA BCIIOMOTATeIbHBIX
MeXaHV3MOB

12

BbIOOD ~ OCHOBHOTO
BCTIOMOT'aTe/TbHOTO
obopynoBanus TOLI.

u

[IpuHyunuaneHags U nonaHad cxembl TOI. Metoguka pacuera
MPUHLIMIMAABHOW TeryioBod cxeMbl TOLl. AsroputMm pacueta
Teru1I0BOU cxembl HA OBM. Metogp! anamisa TerioBelx cxem TOI u
VM3MEHEeHHM B HHUX: 5KCepreTuyeckuii, Ko3(Q@ULMEHTOB L€HHOCTH
TEeryIOThI ¥ KO3()(ULMEeHTOB U3MeHeHUs] MOILIHOCTH.

Ha3HaueHue, MpPUHLMIBI JEWCTBUS M METOJbl pacueTa 3/71eMeHTOB
TeryioBou cxeMbl TOL]. MeToabl U cxeMbl BOAONOATOTOBKY Ha TOLI.
OmnpezneneHrve pacxofa TOIUIMBa, TMoTpebasiemoro Ha TOL, u
CriocobOB  pacripefie/ieHdsi €ro  3aTpaTbl Ha  MPOUW3BOZCTBO
5/IEKTPOSHEPIrMM M TemsoThl, oTtinyckaeMor oT TOLl. TexHuko-
9KOHOMUYeCKue IoKas3aTe/nd coBpeMeHHbIX TOLI.

Uactueie KIIJI v ypenbHble pacxofbl TOMJIMBA Ha TMPOU3BOACTBO
3J1EKTPO3HEPTUU U TeI/IOTHI.

Kosd¢uipent Tennodukaluy M oripejesieHHe ero ONTUMaJbHOIO
3HaueHus. ['‘eHIIaH ¥ KOMIOHOBKa mnpombiuuleHHOW TOILI.
TexHuueckoe BogocHaOkeHre TOILI. Vcronb3oBaHWe TTHKOBBIX
BOZIOIPEMHBIX KOTJIOB.

13

["a30TypOVHHbIE U
Mapora3oBbie
9/IEKTPOCTaHLIUH

[lpyHLMNMABHBIE ~ CXeMbl, TlapaMeTpel W 00OpyZOBaHUE
9HEepreTUUeCKWx ra3oTypouHHbIX ycrtaHoBoK (I'TY). Meroabl
MOBBIIIIEHUsT  TeTyioBOM  3¢dektuBHOCcTH ['TY.  OcobeHHOCTH
TeT/IOBbIX CXeM TemnodukauuoHHeix ['TY. MeToauka pacueta
TEIVIOBBIX ~ cxeM  ra3oTypbunHbix TOL].  Pexumer  paboTbl
ra3orypbuHHeix  TOIl.  TexHMKO-3KOHOMHWUECKHe  I10Ka3aTesu
ra3oTypounHbix TOLI.

[TpuHLUNIMaIBHBIE CXeMbl, TTapaMeTpbl M 000pY/i0BaHHe 1Mapora3oBbixX
ycraHoBoK (III'Y). OcobenHoctn cxem IITY c BHYTPHLMK/IOBOM
rasupuvKalyeldd TBepAOr0 TOIUIMBA. YC/JIOBUS  TPUMEHUMOCTH
pazmuubbix  TUNOB  I[II'Y. OcobeHHOCTH — TeruIo(hHUKaAIIMOHHBIX
yctaHoBOK ['Y. Metoauka pacuera  rmapora3oBbix. TOLI.
ConocraBrTeNbHBINA aHa/INU3 TeXHUKO-35KOHOMHYECKUX IOoKa3aTesen
MapoTypOMHHBIX, Ta30TyPOHMHHBIX U MMapora3oBbix TOLI.

3
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ATOMHBIe UCTOUHUKU
TeryIoCHabKeHus

Vicnonb3oBanue aToMHbix TOLl (AT3L), craHimii TermocHabXeHuUs
(ACT) u cTaHIMii TTPOU3BO/ICTBEHHOTO TeriocHabenus (ACIIT) gns
OTIyCKa Tapa U ropsued BoAbl mnpeanpuatusiM. OcoOeHHOCTH
KOHCTPYKLMA W PEXXUMOB  pabOThl  s/IePHBIX  peaKTOPOB.
[TpuHIMNIaBbHBIE CXeMbl, TlapamMeTpbl ¥ 000py/0BaHHE aTOMHBIX
MCTOUHUKOB TeruiocHabxenus: (AUT).

[lepcrieKTUBBI M YC/IOBUSI BHEAPEHUsS] aTOMHBIX XeMOTepPMUUeCKHUX
cucteM  fJanbHero  TerviocHabkenws — (ACHT) Ha  Gaze
BBICOKOTEMIIepaTypHbIX sfepHbIXx peakTopoB (BTP). Texnuko-
skoHoMHUueckue nokasatenu ATOL, ACT, ACITT, ACAT u AUT.

15

MI'/]-3/1eKTpOCTaHLIUU U
MICTOYHUKU
TerIoCHaOKeHUs Ha
B0O300HOB/ISIEMBIX
SHepropecypcax

MI'/I-meToz, mpeobpa3oBaHusl SHEPTUM U ero rnpuMeHeHue Ha MI'/I-
5JIEKTPOCTAaHLMSAX 11 KOMOWHUPOBAHHOTO  3HeprocHabykeHusl.
Cxembl, TlapameTpel U obopyzoBanue MI'/J-a7eKTpocTaHii Ha
OpPraHUYeCcKOM U s1[JePHOM TOIlIUBe.

TeXHUKO-3KOHOMUUYeCcKue roKasareau MTI'[I-3/1eKTpOCTaHLM.
CxeMmbl, mapameTpbl, 000pyJOBaHMe U TEeXHHUKO-IKOHOMHUYECKHe
TOKa3aTe/q MCTOUHUKOB TeIuIoCHabkeHUsi Ha BO300HOB/ISIEMBIX
SHepropecypcax.
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PerynvpoBaHue OTITyCKa
TeIJIOThI B CUCTeMax
TeTIOCHA0KeHUS.

Ha3HaueHne M CTpyKTypa CHUCTeMbl pery/aupoBaHus. Bo3moykHble
MEeTO/lbl ~ peryJvpoBaHUsl  TeIJIOBOM HAarpy3kM B  CUCTeMax
[[eHTPa/IM30BaHHOTO  TerIOCHabKeHws, UX  COIOCTaBJ/IeHMe.
PerynupoBaHue OTITyCKa TeI/OThl U3 MapOBBIX CETeu.

AKKYMYJISITOPBI Tlapa; UX MpUMeHeHue U pacuer.

LleHTpa/bHOE peryavMpoBaHye OJHOPOJHOM U Pa3HOPOJHOM TeIJIOBbIX
Harpy3ok. ['paduku Temnepatyp u pacxoja TeryioHocUTenst. MeTo/bl
L[eHTPa/bHOTO DPery/MpoBaHUsl CyMMapHbIX Harpy30K OTOIUIEHHSI U

rops;uero  BOJOCHAO)KeHWs,  WCIO/Mb3yeMble B CHCTeMax
TeTI0CHAOKeHUS TOPO/IOB.
ObbheKTUBHOCTh  pa3/IMUHBIX CHUCTEM PEryJUPOBaHUS  OTITyCKal

TeTIOThl. AKKyMYJ/IMpDOBaHHe TeryioTbl. CXeMbl, pacyeT U PeXUMbI
paboT TeryI0aKKyMYJ/IMPYIOLIMX YCTaHOBOK.
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CTOUHUKU TeNI0ThI
CHCTEM TeIl/IOCHAOKeHUs
BTOPUYHBIX
SHEepPropecypcCoB.
OKOHOMMUS TOI/IMBA.
OnTumu3aIs CUCTeEM
TeruIoCHa0KeHUS.

BTopuuHble 3Hepropecypchbl NpOMMOPeANPUITHAN, UCTIONb3yeMble /s
reHepalyu TervioTel. KosmuecTBO, mMapameTpel, [0Jid I1071€3HOr0
HCIIONMb30BaHuss BOP B cucTemax TelyloCHaOXKeHMs.  Buppbl,
napamMeTpbl U rpaduku BbixoZa BOP, wucnosib3yeMbix s
MPOM3BO/CTBA apa U ropsiyeii BOJbl B YTUIM3aL[MOHHBIX YCTaHOBKAaxX
(TYY). YTunusauuoHHble KoTesbHble U TOL.

TUMbI YTUIM3aLMOHHBIX YCTAaHOBOK /IJIs1 BHIPAOOTKM Mapa U ropsiueit
Bozibl. CXeMbl, pPeXUMbl pPabOThI, KOHCTPYKIMU 00OpYIOBaHU,
TeXHUKO-9KOHOMHUYeCKue ToKasatenu. OripeziesieHre  35KOHOMHUU
TOT/IMBA TIpPU PabOTe YTHIN3AI[MOHHBIX YCTAaHOBOK Tlapayie/ibHO C
3aBOJCKMMH KOTe/JbHbIMM M TOLl.  MeToabl pacueta cxeM U
obopynoBanusi TYY c mpumeHeHneM OBM. Ontumuszaius CXeM,
MapaMeTpoB U pPeXUMOB pabotel TYY 1pu aBTOHOMHON |
COBMECTHOM 3KCITyaTallu C TNPOW3BO/ACTBEHHBIMU KOTE/JbHBIMUA U
TOL]. MeToabl TEXHUKO-9KOHOMUUECKHMX pacueTOB B SHepreTHKe.
PacuéTHbIN TTepuo/ U ero COCTaB/IsIFOLLIYEe MIPU CTPOUTENLCTBE CUCTEM
TerIoCHaOKeHUsl. YKPYIHEHHasi OlleHKa KalluTa/lbHBIX BJIOYKEHUW B
TeryioreHepupyoLye HWCTOYHUKH, TerioBble ceTu 51
TeruionoTpebssirone  cucreMbl. CTPyKTypa U COCTaBJISIFOIIME
ce0eCcTOMMOCTH TPOAYKIIMU B CUCTEMAaX TeTI0CHA0XKeHUsI.
OnTuMu3alUsi CHUCTeM TeruioCHaOKeHUsl. PellleHHe TeXHUYeCKUX

3d1d4 OIITUMA/IBHOI'O TIDOEKTHPOBAHUSA CUCTEM TeIJIOCHAOKeHHs.




5.3. JlabopaTopHble 3aHATUSNA

Tabnuua 5
HaumeHoBaHMe pa3jena
Ne ni/m pasi HaumeHnoBaHue TeM
JUCIUILIMHBI
1 TernioBble ceTH U TemriepaTypHble rpaUKy BOASHBIX CUCTEM
TEerIONOTPeOJISTFOIIMEe CUCTEMBI. [TeTJIOCHA0KeHHsT
MeTo/bl onipe/iesieHust
2 MoTpeOHOCTEH MPOMBIIIIEHHBIX [MeTOo/bI OTpe/ie/IeHrs] pacueTHOW TTOTPeOHOCTH B TEIIOTe.
rpeAnpUsTUNA B TEIJIOBOM XapakTepHble rpaduKy noTpebieHus.
SHEepruu
MeTo/MKa orpe/esieH!si MaKCUMaJlbHbIX, CPeJHUX U
3 Metoauka onpeziesieHust rOZIOBbIX TIOTPEOHOCTEN B TEIJIOTE KaXKbIM TUIIOM
MaKCUMaJlbHbIX, CPeJHUX U notpebuTesieit
4 [FOAOBbIX rotrpeOHOCTe B PacueT MOZAIOIIUX U IWPKY/ISALHUOHHBIX TPYOOTIPOBO/IOB.
TeI/I0Te KaXXbIM TUIIOM [ IpUHLMITBI IPOEKTUPOBAHKUSL CUCTEM OTOI/IEHUS.
5 roTpebuTesnei MeTo/pl pery/MpoBaHus OTIyCKa TeIIOThl U3 CUCTEM
LIeHTPa/IM30BaHHOTO TeIJI0CHA0KeHu st
Cucremsl ropsiuero o
MeToAMKa pacueTa NaporpoBO/IOB, TEIJIOBBIX CETEN U
6 [BogocHaOXeHMs, OTOTIEHUS
KOH/IeHCaTOIIPOBO/0B.
. [MeToauKa ruipaB/IMueCcKOro pacyera TeryIOBbIX CeTeH.
[IpucoeauHeHMe TTOTpeOUTe eH
7 ViccneoBaHue rM/IpaBIMUeCKOr0 pe)kuMa pa3BeTB/IeHHBIX
TeTUIOThI K TEeTVIOBBIM CETSIM. N
BO/ISIHBIX TeIJIOBBIX CeTer
3 PacueTbl TeMoOBBIX CeTeu. TernioBble MOTEPY OT yUaCTKOB TEMN/IOBOU CEeTH MpHU
a3/IMYHBIX Cr1ocobax MpOK/IaIKu
9 [IpoyHOCTHOM pacueT yyaCcTKOB [MeTo/MKa U pPacueT TeIJIOBbIX CXeM KOTEeJIbHBIX C
TeIUIOBBIX CeTeu nprMeHeHreM u 6e3 mpumenenus [1K.

5.4 lMpakTuyeckue 3aHATUA

Tabnuua 6

Ne ni/m

HaumeHnoBaHue pasjesna
AUCLMIIIUHBI

HaumeHoBaHMe NPpAKTHYECKHUX 3aHATHHI

Ornpe/iesieHre ONTUMA/TLHOTO 3HaUeHus Ko3dduipenTa
TeruiohrKaly apoTypouHHbix TOLI. Beibop

1 |[Taporyp6unHBIe TIL] OTNTUMAJIbHBIX Haua/IbHbIX U KOHEUYHBIX MTapaMeTPOB Iapa Ha
TOL. 3ddekTUBHOCTH TPOMEXYTOUHOTO MeperpeBa napa Ha

T3LI.




Cxembl OTITyCKa
TEXHOJIOTMUYECKOro [1apa 1 XapaKTepruCTUKHA COBPEMEHHBIX KOTe/IbHbIX yCTaHOBOK U

2 Iropsueit Bogpt ot TIII Ter10(prKal¥oHHbIX TYPOUH. [InarpaMmbl peXXrMoB

TeryiopuKauyoHHbIX TypouH Trma T, I1T u P.

["a30TypOUHHBIE U [TpuHIUTNIMATBHBIE CXeMBbI, TTapaMeTpPhl U 000pY/j0BaHHe
3 [maporas3oBble napora3oBbix ycTaHOBOK (ITI'Y). Ocobennoctu cxem IITY ¢
371eKTPOCTaHLIUU BHYTPHULIMK/IOBOM ra3uduKaliyeii TBepj0ro TOIIUBaA.

MI'[I-3/1eKTpoCTaHL{UU U Ha OPraHUYeCcKoM U siJepHOM TOIIUBe.
VMCTOUHHUKH TeIJIOCHA0KeHHS

CxeMbl, TTapaMeTpbl U 000pyzoBaHre MI"[I-3/1eKTpOCTaHIIAH

4 'TexXHUKO-3KOHOMUYeCcKre nokasareau MI' -
Ha BO300HOB/ISIEMBIX .
5J1eKTPOCTaHLIAM.
SHepropecypcax
PerynvpoBaHue oTIycka MeTo/jbl KODPEKTUPOBKY TeMriepaTypHbIX rpad)MKOB Ha
TeI/IOThl B CUCTEMax BBO/IaX MPeJNPUATHH, TTOTyYaroLUX TOPSIUy0 BOAY OT
5 |rerutocHabxeHust paiioHHbIxX TOLI.

TeXHUKO-5KOHOMUYECKUH
pacueT CUCTeM
6 TeryiIoCHaOKeHus

OHTI/IMI/I3aL[I/IH crucrem
TerIoCHa0)KeHUsI

Maremaruueckass Mofielb U TPOTPaMMHBINA  TIPOJYKT
rUJpaBJIMueckoro  pacuera  TeIUIOBBIX  ceTed U
Mbe30MeTPUYEeCKOro rpaduka.

6. CamocTtosaTenbHana paborta no gucumnamHe

6.1 Bonpochl Ansa CaMOCTOATEJSIbHOIoO U3y4yeHus

Tabnuua 7
Ne
iy Bonpocbl AN CaMOCTOATENILHOIO U3y4YeHuUn
CoBpeMeHHOe COCTOSAHMNE U NEPCMNEKTUBLI PAa3BUTUSA TEMNJIOIHEPIeTUKN B
1 |Poccum n 3a pybexxom. lNepcnekTuBbl pa3BUTUA TenoCHabxeHns B
Poccunn. konornyeckme 3agayn.
Tennoson 6anaHC NPoN3BOACTBEHHbIX NoMelleHnin. OnpeneneHne
2 |pacyeTHOro pacxoga TenoTbl Ha oTonaeHue npeanpuaTun. CyToYHblE U
rogoBble rpadunkm TennonoTpebneHuns.
CocTogHUusa U nyTn IOBBIIIIEHWA HaAe>XXHOCTHU TEHJIOCHa6)KeHI/I$I. BHGPFETI/IHQCKHH CYH_[HOCTI;
3 Teruiodvkauyy. PalyMoHanbHOe pa3MelljeHHe MCTOYHUKOB TeIUIOThl, TETJIOBBIX MO/ACTaHLUI
L[EHTpaJIbeIX TEeIlJIOBBIX I'IYHKTOB.
4  (JelLleHTpanM30BaHHbIe U L|eHTPaIU30BaHHbIe CUCTeMbl. AKKYMY/IMPOBAaHHE FOpsAUYe BO/bI.
5 |CucTteMbl KOHOULUNOHUPOBAHMSA BO3AyxXa, UX Ha3Ha4vYeHne, obnacTtu




npnMeHeHnA.

CucreMbl BeHTWISILIUM TIPOMBILUIEHHBIX TIOMEL[eHH; KX CXeMbl M MeTOJbl pacuera.
6 YcTpoicTBa /151 HarpeBaHHsI BO3/yXa.
7  [MeTozpl peryMpoBaHus OTIyCKa TeMI0Thl U3 CUCTEM LeHTPaIM30BaHHOIO TeM/I0CHA0XeHHs.

Bo/siHbIe TEIyIOBbIe CeTH M TeMIlepaTypHble TPadUKK PeryIMpPOBAHUS OTITyCKA TeTIOTHI IS
8 Ka)K/]Or0 THTIa ee roTpeburesnieit.

Crioco0Obl MO/Iiep>KaHus IaBleHUs] B «HEMTPAIbHBIX» TOUKAX TEMJIOBBIX CETeH.
9

BbI00p CeTeBbIX, TIOAMUTOYHBIX, TIOAKAUMBAIOLIMX U KOH/EHCAaTHBIX HACOCOB

OcCHOBBI BBIOOpa Tpacchl U CIOCOOOB TMPOKJ/IAJKA TETUIOBBIX ceTeil. CXeMbl, TIPOK/IAJKU U
10 KOHCTPYKIIUH TETJIOBBIX CeTel.

Teruion30/SLMOHHbIE MaTepuaabl U KOHCTPYKOMH. TpyOel M WX coeAuHeHUs. Bugpl
11 MPOK/Ia/IOK.

KoMmrneHcalst ~ TeMIlepaTypHbIX HamlpspDKeHWH B TPyOONpOBOAaxX  TeIVIOBOM  CeTH.
12 Wcnonssosanne u pacueT ecTeCTBEHHO!N KOMITeHCALUH

6.1.2 KomnnekT 3apanun gnsa PIrP

1. Cuctema TennoCcHabxeHus XXNIoro MMKpoparoHa ropoda oT UCTOYHUKA
TennocHabxeHnsa (koTtenbHasd, TAL).

2. CucTtemMa TennocHab>xeHnsa Npon3BoACTBEHHOIO Lexa(yvyacTKa) OT UCTOYHMKA
TennocHab)xeHuna (kKoTenbHasa, TOU).

6.2 Bonpochl Ana cCaMOCTOATEJ/IbHOINoO U3y4yeHus

Tabnuua 8
Ne
n/n TeMbl AN CaAaMOCTOATENIbHOIO U3Yy4YeHUA
OcobeHHOCTHN npuUMeHeEHNA CMeLlBalOLWLNX N MOBEPXHOCTHbLIX
1 lnogorpesaTenein.
OnTuMM3aLus rapaMmeTpoB U CXeM CHCTeMbl pereHepaTMBHOIO MO/I0rpeBa NuTaTebHON
2 BO/IbI
3 |CoBmecTHasa paboTa KoTenbHbIX 1 TAL, B cnctemax TennocHab>xeHus.
Ocob6eHHOCTM NCNONb30BaHNA ra3oTypPObUHHBLIX arperaToB U ABUraTenemn
4 [BHYTPEHHEero cropaHus anst KOMOVHMPOBAHHONW reHepaumn TeNIoThbl U
3/1IEKTPO3HEPrUnM.
‘TexXHUKO-5KOHOMHUeCcKue 1oka3arenn coBpemeHHbIx TOLI. Yacthbie KII[ v yaenbHbIe
5 PaCXO0AbI TOIVIMBA Ha ITPOMW3BOACTBO 3/IEKTPO3HEPIrvK U TEIJIOTHI.
MeToAabl NOBbILIEHNS TEN0BOW 3pPekTUBHOCTM 'TY. OcobeHHOCTH
6 [TensoBbIX CXeM TeriopmnkKaynoHHbix 'TY. MeTognka pacyeTa
TEenJoBbIX CXeM ra3zoTypbuHHbIX TIL.
CoOIOCTaBUTE/IbHBIN aHA/IN3 TEeXHUKO-YKOHOMUUECKUX IT0Ka3aTesei HapOTyp6I/IHHbIX,
7 ra3oTypOUHHBIX 1 mapora3oBbix TOLI.




Vicnonb3oBanue atoMHbIx TOII (ATOI), cranmmii TeriocHabkerust (ACT) u craHmi
8 |[mpomsBoacTBenHOro TeryocHabkenus (ACIIT) ans oTnycka napa v ropsiueit BoJbl
rpeAnpUsTUSIM.

LleHTpanbHOe pery/jvpoBaHre OJHOPOJHONM M PpasHOPOJHOW TeIJIOBbIX HAarpysok.
9 ['padku TemmepaTyp U pacxofia TerIOHOCUTEJIS.

6.3 YueOHO-MeTOfHUECKOE U HH(OPMALIMOHHOE 00ecrneyeHHe CaMOCTOSITe/TbHOW PadoThI:

1. SlxoBneB B.B. [ToBblieHre 3¢ ¢eKTUBHOCTH CUCTeM TeIIo(rKalMy 1 TeryIoCHa0KeHHs
[Dn1eKTpoHHBIN pecypc]: MoHorpadus/ SkosneB b.B.— D1eKTpoH. TEKCTOBbIE JlaHHbIe.—
Mockga: HoBoctu TeriocHabxenus, 2008.— 448 c.— Pexxum goctyra:
http://www.iprbookshop.ru/5031.html.— 35C «IPRbooks»

2. IllaparioB B.W. TexHosoruu obecrieueHHs: TMKOBOW HAarpy3KU CHCTEM TeIJIOCHA0XKeHUsI
[DnekTpoHHbIM pecypc]: MoHorpadus/ [llapanos B.M., OpnoB M.E.— DeKTpoH. TeKCTOBbIe
naHHble.— MockBa: HoBocTu TeriocHabxenust, 2006.— 208 c.— PexxuM fjoctyma:
http://www.iprbookshop.ru/4490.html.— 35C «IPRbooks»

3. Illaparios B.U. PerynupoBaHue Harpy3Ku CUCTeM TelyiocHabkeHus: [ DeKTPOHHBIN pecypcl:
MoHorpadus/ [llapanos B.1., Potos [1.B.— D1eKTpoH. TeKCTOBbIe JjaHHble.— MOCKBa:
Hoeoctu TeruiocHabxenuss, 2007.— 165 c.— Pexxum goctyma:
http://www.iprbookshop.ru/4488.html.— 35C «IPRbooks»

4. Ilynskos B.I'. OrnipezesieHre TeIJIOBBIX ITOTEPb U30/IMPOBAHHBIM U HEU30/IMPOBAaHHBIM
TpyOOTIPOBOZIAMU B CHICTEME BOZSIHOTO TeTJIOCHA0XKeHus1 [ D/IeKTPOHHBIN pecypc]:
MeTOoJuUecKHe yKa3aHus K jlabopaTtopHoii pabore/ [llynskos B.I'., Ctepnuros B.A.,
CeBocTbsiHOB B.B.— DnekTpoH. TeKCToBbIe JaHHble.— Jlumnenk: JInnenkui
rocyJapCTBeHHbIN TexHUueckul yauBepcureT, SbC ACB, 2017.— 27 c.— Pexxum goctyna:
http://www.iprbookshop.ru/74405.html.— 3BC «IPRbooks»

5. Pacuer cucTeMbl BO3/[yX0CHA0KeHUsI IPOMBILLIEHHOTO TIPeATIPUATHS [ D/1eKTPOHHBIN
pecypc]: MeToanuecKre yKa3aHUs K BBITIOJTHEHHUIO KypCOBOUM PabOThl/ — DJIeKTPOH.
TeKCTOBbIe JJaHHble.— Ka3aHb: KazaHCKMI HallMOHa/IbHBIN KCC/Ie/j0BaTeIbCKUN
TeXHOJI0ruueckni yausepcuret, 2015.— 32 c.— Pexxum foctyna:
http://www.iprbookshop.ru/62262.html.— 9BbC «IPRbooks»

7. O1ieHOUHbIe Cpe/CTBA

7.1. Bonpockl K nepBoii py0e)XHOH aTTecTaluu

1. CoBpeMeHHOe COCTOsIHUE U TIePCTIeKTUBbBI Pa3BUTHS TETIJIOHEPreTHKHU B Poccuu 1 3a py6eskoMm.

2. Hasnauenue u 06/1acTh TIpUMEHEHUS UCTOYHUKOB U CUCTEM TeIJIOCHAOKeHus HPEAHPI/IHTI/II\/JI.
HepCHEKTI/IBLI Pa3BUTHUA TerJIoCHabkeHus B Poccun. DKoorunueckme 3a1a4u TeI/IOCHAOKeHHs.

3. OuucTKa MPOM3BO/ICTBEHHBIX CTOYHBIX BOJ] OT BPeJHBIX BLIOPOCOB.

4. TemnoBele CeTH W TEIUIOMOTPEO/SAOIINe CHUCTEMbI KAaK OCHOBHBbIE 3B€HbSI CHUCTEMBI
TeryiIoCHaOKeHUus.

5. OCHOBHbIE HarpaBeHUs Pa3BUTHSI CUCTEM TeIVIOCHAOXKeHUs1 B JIDYTMX CTpaHax. 3ajaud
COBEpIIIeHCTBOBAHHUS CUCTEM TelyiIocHaO>keHuUs1. I[Tpo6ieMbl JarbHEro TerI0CHA0KeHHSI.



6. KomOrHMpoBaHHast BEIPAOOTKA TETJIOBOM U 37IeKTPUYECKOU IHEPTHH.

7. TlpoMblluleHHOe TeryionoTpebjeHre, YPOBHHM TeIyIONOTPeOeHUsT pa3/iMuHBIX — OTpaciei
TIPOMBILIEHHOCTH.

8. CucTeMbl OTOI/IEHHS], BEHTWISIL[UN, TOPSYero BOJOCHA0KeHHs] W TTapOCHAOKeHHUS TIPeATIPUITHH.
x Ha3sHaueHue.

9. TexHosoruueckoe moTped/ieHWe Mapa W ToOpsued Bojpl. VIcmonb3yeMble TETUIOHOCUTETH, HUX
rapamMeTpabl.

10. HopmupoBaHHe pacxo/loB TeIIOThl. MeTo/bl Oorpe/ie/ieHHs] PaCUeTHOW MOTpeOHOCTH B Iape U
ropsiue BoZie /11 TEXHOJIOTHUYECKUX HYXJI.

11. XapakTepHble pe)KMMbI U rpaMKH TeTIonoTped/ieHusl.
12. T'opsiuee BogocHabkeHUe; ero Ha3HaueHe, TpedyeMble rapamMeTphl.

13. MeTozib1 oTipeZiesieHust pacueTHOM MOTPeOHOCTH B TeTuioTe. XapakTepHble rpaguKu
norpeb/ieHusl.

14. OTorieHre NMPOMBIIIEHHBIX 3[jaHUi. PacyeT BHyTpeHHHMX TeI/IOBbIZie/IeHUH B
MPOM3BO/[CTBEHHBIX L]eXax.

15. TennoBoii 6asaHC TPOM3BO/ICTBEHHBIX TIOMelleHui. Onpe/iesieHre PaCYeTHOTO PAcXo/ia TETUIOThI
Ha OTorIeHre npeAnpuaTyuii. CyTouHbIe U TO/IOBbIe TPAQUKH TETUIONOTPeO/IeHHS.

16. BeHTusALMS POMBILLIEHHBIX 11eX0B. HOpMBI ¥ TapameTpbl CAHUTaPHOTO COCTOSTHUSI
BO3/IYIIIHOM Cpe/bl TIPOMBIIILJIEHHBIX U 0011[eCTBeHHBIX ITOMeI[eHUH.

17. MeToppl onpefie/ieHUs1 KOJTMYeCTBa BPeAHbIX BbI/le/IEHUH, UX MpeJie/ibHbIe U JOMYCTUMbIe
KOHIleHTpaluu. O6/1acTi TpUMeHeHUsT BEHTWISILIUK, METO/IbI TTO/IFOTOBKU U 00pabOTKY BIayKHOTO
BO3/yXa.

18. OmnpesienieHre MOTPEOHOCTH B TETJIOTe /i BEHTWISILIMOHHBIX YCTaHOBOK, rPa(UKU UX
TeruionoTpebseHust. CUCTeMbl KOHAWLMOHUPOBaHUS BO3/lyXa, MX Ha3HaueHWe, 00/1acTy IPUMeHeHMUs.

19. Onpepenienre MOTpeOHOCTEH B TEIJIOTE U XO/IO/E.

20. PexxuiMbl paboThI U METObI PeTy/IMPOBaHUsI MPOMBILIIEHHBIX CUCTEM KOH/IUIIMOHUPOBAHUS
BO3/yXa.

Pexxumbl  paboTbl. TpeOyemble mapamerpsl Tera. CyTouHble UM CMeHHble TrpaduKu
TerIonoTpebeHus.

21. MeTo¥Ka oripe/ie/ieHHs] MaKCUMaJIbHBIX, CPEHUX U FOZIOBBIX TTOTPEOHOCTEH B TEIJIOTE KaXK/bIM
TUTIOM TIOTpeOuTe/Iei.

Knaccudukarus TennoBbix Harpy3ok. Ce30HHbIE U KPYIJ/IOTO/|0BbIe Harpy3KHu.
22. MeTopavKa pacueTa IoTepb TeIJIOThI 3aHUSAMU. TeruioBble Harpy3Ky NpeArpUsaTUH.
23. HopmupoBanue Terionotpeb/ieHus B MPOMBIILIIEHHOCTH.

24. OrnipefiesieHye TeTJIOBOW Harpy3Ky MPOMIUIOLAAKHY, paiioHa. COCTOSTHUS Y TTyTU MOBbILLIEHUST
Ha/IeXKHOCTU TeryIoCHabKeHUs.

25. DHepreTUueckas CyILHOCTb TerjiouKaluu. ParjrioHasbHOe pa3MellieHr e HCTOUHUKOB TerJIOThI,
TEeIUIOBBIX MOJCTAaHLJUM LIeHTPA/IbHBIX TeIVIOBBIX ITYHKTOB.



26. Knaccudukaripst cucteM ropsidero BoZ0CHa0KeH!sI IPOMBIIIIEHHBIX, XKUAbIX U 00I1]eCTBeHHBIX
3aHul. [lerieHTpaM30BaHHbIe U LIeHTPA/IM30BaHHble CUCTEMBI.

27. AKKyMyiupoBaHHe ropsiueli Bogbl. [Ipubopel, TpyObI 1 apmatypa. O60pyzoBaHre yCTaHOBOK
ropsiuero BoZiocHabkeHus1. PacueT mo/jaroiyx U UPKYJISLMOHHBIX TPYOOIIPOBO/IOB.

28. CucTembl BOASIHOTO, [1apOBOr0 Y BO3JYLIHOI'O OTOI/IEHUS IPOMBIIJIEHHBIX U JKUJbBIX 3/1aHUN.
OronurenbHbIe TPUOOPEL. BriOOp 1 X pa3merieHne. TpyObl 1 UX coefiviHeHKe. YKIIOH TpyO0.
[Tepemelnienvie 1 yjaneHue Bo3ayxa. PacimpurensHbiil 6ak. U3omnsuys Tpy6. [IpuHLUIbL
TPOEKTUPOBAHUS CUCTeM OTOIUIEHHSI.

29. CucreMsl BEHTW/IALWU ITPOMBILIJIEHHBIX HOMEMEHHﬁ; HX CXeMbI 1 METOAbI paCyeTd. yCTpOﬁCTBa
[JId HarpeBaHMWsA BO3/1yXd.

30. ®unbTpsI A1 OUUCTKU BO3AyXa. Bo3ayxoBosl ¥ Kamepbl. Bo3ayxornpueMHbie U
BO3/lyXOpasaroliye yCTpOMCTBa. Perympyromye yCTpOUCTBa.

31. TensioBbIe CeTH, UX Hd3Ha4yeHue, KJ'IaCCI/I(l)I/IKaLII/IH. 3a,qat11/1 rnipaB/IN4eCKOro pacuera. OcHoOBHBIE
TPE6OBaHI/IH K peXXumy ,ZLEIBJ'IEHI/If/'I B BOJSAHBIX TEIIJIOBBIX CETAX.

32. MeToiiKa pacueTa naporpoBO/IOB, TEIJIOBBIX CETel U KOHZIeHCAaTONPOBOJOB. MeTobl U
a/IrOPUTMBI I'M/IPaB/IAUeCKOro pacyera C UCIo/b30BaHreM OBM.

33. [Tre3omeTpuueckue rpadmKy ¥ BLIOOP BUIa IPUCOeUHEHNs IIOTpebuTesell K TerIOBbIM CeTSIM.
OnpepeneHvie apaMeTpPOB CETEBbIX, MOAMTOYHBIX U KOH/JIEHCAaTHBIX HaCOCOB.

34. MeTozib! O1Ipe/iesieHHst paCueTHBIX pacX00B BOZbI U T1apa I0 y4acTKaM TeIlJIOBOM CeTH.

35. MeTo/iMKa ru/ipaB/IMuecKoro pacueTa TeIaoBbIX ceTeil. ['uapaBaueckre XapakTepuCTUKH
yUYacCTKOB TeIJIOBOM CeTH, HACOCOB U PeryJ/IsiTOPOB.

36. [TonsiTHe O THPaBINYECKOU YCTOMYMBOCTH U pa3pery/MpoBKe TeIUIOBOU ceTy. MeToanka
pacyeTa ruJpaBIAYeCKOr0 PeXKMMa CUCTEM TeTJIOCHA0KeHMS.

37. CxeMbl 3aKpern/ieHus JaB/eHusl B «<HeUTpa/lbHbIX» TOUKax. ['MpaBnrueckuii yap U cpefcTBa
60pbOBI C HUM.

I'uapaBmueckuid pe>xuM paboTsl ceteld. [Tbe3o0meTpuyeckre rpayiki B TETVIOBBIX ceTsx. Croco6bl
Mo/iZlep>KaHus 1aB/eHnsl B «HEMTpa/bHbIX» TOUKaX TEIJIOBbIX CETew.

38. BbI60p CeTEeBbIX, IMOAINMMTOYHLIX, IMTOAKAaUUBAOIUX U KOHAEHCATHBIX HAaCOCOB

39. OcHoBbI BbIOOpA TPacchl ¥ Criocob0B MPOKIIAAKU TEIJIOBBIX ceTell. CXeMbl, IPOK/Ia/IKU 1
KOHCTPYKLIMH TeryioBbIX ceTell. 10. CxeMbl M KOH(UTypaLys TernaoBbIxX ceTeld. Tpacca v npopuib
TeI/IONIPOBO/IOB.

40. 3ajaun TeryIOBOro pacueta. MeTozbl pacueTa TelJIOBbIX MOTepb B TEIJIONPOBOJAX W MaeHUst
TeMIlepaTypbl TEIJIOHOCUTEJIS TI0 J/IMHE yJyacTKa.

41. OnpefjeneHve ONTUMAaJbHOW TOJILMHBI TEMJIOBOM H30JALMUA. V30MS1[MOHHBIE KOHCTPYKLIAU
TEeTI0NpoBo/IoB HoBbIe TIporpeccrBHBIE CTIOCOOBI TIPOK/IAKU W U30JISALIUN TETIIOBBIX CEeTEH.

42. OnpeienieHre TETJIOBBIX MOTEPb yUacCTKa TEIJIOBOM CeTH U IMajieHus TeMrepaTyp TelJIOHOCUTe st
rno ux JyivHe. Tersion3o/sALMOHHbBIe MaTepyabl U KOHCTPYKUUHU. TpyObl U UX coefuHeHUsi. Bupbl
MPOK/Ia/IOK.

43 TIpouHOCTHOM pacyeT y4acCTKOB TEIUIOBLIX CeTeil C BEIOOPOM THUIIOB U KOJIMUECTB MOJBIKHBIX U
HEeIO/IB)KHBIX OTOp, CII0COO0B KOMIIEHCALMK TeMIlepaTypHbIX paclIMpeHrH, BUJJOB U KOHCTPYKLMN
perynvpyolel apMaTyphl.



44. Pacyer u mopboOp KoMmeHcaTopoB. PacueT ycwivii Ha TOZABWKHbIE W HETOZBIKHBIE OTIOPHI.
KomrmeHcaryst TeMriepaTypHBIX HalpsikeHWi B TPyOOIPOBO/jaxX TeIIOBOM CeTH.

45. Vicnonb3oBaHWe U pacueT eCTeCTBEHHOW KoMmmeHcalu. KOHCTpyKIuu TersionpoBogoB. Onopsl.
KomnieHncatopbl. Apmarypa. Kamepbl u  kKonoaupbl. OOmiyde BOMpPOChI  MPOEKTHPOBaHUs
TerIONPOBOZOB.

46. IIpor3BO/CTBEHHbIE U OTOMUTE/IbHbIE KOTe/bHble. Kiaccudukalys 1 napaMeTpsl apoBbIX U
BOZIOTPeMHBIX KOTe/IbHBIX. 18. HasHaueHue, TeryioBble CXeMbl, OCHOBHOE U BCIIOMOraTe/IbHOe
o0opy/ioBaHKe MTPOU3BOZCTBEHHBIX KOTe/TbHBIX.

47. PexxriMbl pab0oThI U pacripe/iesieHre Harpy3Ku MeXKy KOT/IaMH.
48. TexHUKO-9KOHOMUYECKHe I0Ka3aTeIu KoTe/IbHbIX. KOMIIOHOBKA MPOM3BO/CTBEHHBIX KOTEe/IbHbIX.

49. TlpuHumn BbIOOpa OCHOBHOTO W BCIIOMOTaTe/NbHOTO 000pynoBaHWs. BbIOOp OCHOBHOTO M
BCIIOMOTaTe/IbHOr0 000pY/10BaHMs KOTe/TbHBIX.

50. Bribop MeTo/ja ¥ CXeMbI BOZIOTIOATOTOBKY B IIPOU3BO/CTBEHHBIX KOTETbHBIX

51.TeruioBble CxemMbl U MeTOAMKA UX pacueTa. MeTouKa U pacyueT TeIUIOBbIX CXeM KOTeJIbHBIX C
npuMeHeHVeM U 6e3 ipumenenwus [TK.

52. [TyTy coBepilIeHCTBOBAHUS TETJIOBBIX CXeM, 000PYZOBaHUS U PeXKUMOB pabOThI
IPOM3BO/ICTBEHHBIX KOTE/IbHBIX.

BHepFeTI/IquKI/Ie, 9KOJIOrn4yeCKre 1 SKOHOMHUYEeCKHe ITOKa3dTe/IM KOTe/IbHbIX.

53. TernioBble MyHKTHI MUKPOPAMOHOB U TIpeANpUsTHiA. PacueT 1 BBIOOD 0060py/10BaHMsI TEIJIOBBIX
MyHKTOB (3/1eBaTOPOB, HACOCOB, MOZOrpeBarTesnei).

54. TexHo/JOrMueCKMe CXeMbl M KOMIIOHOBKA HaCOCHBIX CTaHI_[I/II‘;I. AKKYMYJ'II/IPOBEIHI/IE TeITl/IOThI.
3aU_[I/ITa OT KOPPO3HH, 1I/IdKd U HAKUIIK MECTHBIX YCTaHOBOK I'OpAYero BO'E[OCHa6)KEHI/IH.

55. ABTOMaTH3al[Msl TEI/IOBBIX MO/ CTAHLIUH.

56. Cucrtembl TeryioCHaOXKeHUs TIPeATIPUATHIA. BUIBI cricTeM TeryiocHaOKeH s TIpeITIPUSTAN; UX
CTPYKTypa ¥ 0cobeHHOCTHU. [TapoBbie CUCTeMBI TerIoCHabKeHHsT; UX CXeMbl, COCTaB 000py/J0BaHM,
PeXUMBbI paboThI, METO/IbI 00ecTieueHNst HaJIe)KHOCTH TIapOCHA0KeHMSI.

57. BojsiHble cUCTEMBI TeTUIOCHAOKeHUs MpeAnpUsATHi. [JByXTpyOHbIe 1 MHOTOTPYOHBIe BOZSIHbIE
CUCTeMbI, X CXeMbl, 00/1aCTU TIPUMeHeHHs, OCHOBHBIe TIPeUMYIIeCTBa U HeJJOCTaTKH.

58. BopisiHbIe cUCTeMBI C OHOTPYOHOM TpaH3UTHOMN U ABYXTPYOHOM pacripe/ie/TMTe/TbHBIMU CETSIMH.
TeryIoHOCUTEeM U UX XapaKTePUCTHKA. TeXHUKO-3KOHOMHUUECKOe COTIOCTaB/IeHUe CUCTEM
TeryIoCHa0KeHHUs.

Oo0paser Ou1eTa K mepBoi py0e)XHON aTTeCTalliy MO0 AUCIUTUINHE

T'PO3HEHCKWI TOCYIAPCTBEHHBIN HE®TAHOM TEXHUYECKU YHUBEPCUTET
HHCTUTYT SHEPI'ETUKU
KA®E/IPA "TEIVIOTEXHUKA U THJJPAB/IMKA"

MucruruivHa:  «VICTOYHMKH M CHCTEéMBI TeIVI0CHA0)KeHus»

BWJIET Ne 1




1. [TemnoBble ceTd, MX HasHaueHWe, KaaccUPUKaLus. 3afayd TUpaBAMuyeckoro pacuera. OCHOBHbIe
TpebOBaHMS K PEKUMY JaB/IeHHH B BOJISTHBIX TEIUIOBBIX CETSIX.

2. [[Ibe3omeTpuueckre TpaduKud M BHIOOp BHJA TPHUCOEAWHEHHs TOTpeOHTesnell K TerIoBbBIM CEeTSIM.
OrnpesiesieHre nnapaMeTpoB CeTeBbIX, IOAMUTOUYHBIX M KOH/IEHCATHBIX HACOCOB.

3. |[MeToab! onipeiesieHUs1 pacueTHBIX pacXx0Z0B BOJbI U TIapa M0 yyacTKaM TeIlJIOBOU CeTH

3aB. kadeapoii
«TenyioTexHyKa U TUipaB/IvKa» P.A-B. Typnyes

Bomnpockl KO BTOPO# pPy0eXHO# aTTecTaluu

1. HazHauenue u knaccudukanus TILI, Mcmomb3yeMbIX B CUCTeMaXx TeTI0CHA0KeHHSI.

2. Ha3HaueHWMe, TeIJIOBbIe CXeMbI, COCTaB 000pyA0BaHMsl, TTapaMeTphl U 00/1aCT IPUMeHeHHsT
MTPOM3BO/ICTBEHHBIX TTAPOTYPOUHHBIX 3/IEKTPOCTAHIUH.

3. OHepreTuueckast 3eKTUBHOCTb TeIIO(UKALIMY U ee 3aBUCUMOCTb OT KO3(uLieHTa
TerIo(pUKaLyu.

4. BbibOp onTHUMasbHBIX HauaIbHbIX M KOHEUHBIX TlapamMeTpoB Tiapa Ha TOLI.

5. 3¢ deKTUBHOCTH MPOMEXYTOYHOT0 MeperpeBa napa Ha TOLI.

6. PereHepaTHBHBII [10/JOrPeB NTUTaTebLHOU BO/IbI U €T0 paclipe/ie/ieHue 110 CTYTIeHsIM.

7. OnrTumu3anys napaMeTpoB U CXeM CUCTeMbl pereHepaTHBHOIO M0/j0rpeBa MUTaTe/IbHOW BOJIbI.
OcobeHHOCTH MTPUMEHEHHsT CMEILUBAIOLIX U TTIOBePXHOCTHBIX TIO/J0rpeBaTesiei.

8. CxeMbl OTIIyCKa TeXHOJIOIMUeCKOro napa u ropsiuert Bogsl ot TOLI.

9. IpuHnmnuanbHble TerioBble cxembl TOL] ¢ mapoM u ropsiueli Bogo 1 Ux 3()(heKTUBHOCTh
(TeryioBasi 5SKOHOMUYHOCTb, HaZIe)KHOCTh U KallUTa/IbHble 3aTPaThl).

10. PacripesiesieHre TETJIOBBIX HArPY30K MeXXAy 0TO0OpaMu TypOWH 1 TMKOBBIMH BO/IOTPEHHBIMU
KOT/IaMH{ ¥ BBIOOD ONTHUMA/IbHBIX 3HaUeHUH K03 (OUITMEeHTOB TeTu1o(pUKarLiH.

11.CoBmecTHast paboTa KoTenbHbIX U TOL] B crcTeMax TeriocHabKeHusl.

12. OcobeHHOCTH UCTTI0/Tb30BaHUS Ia30TYPOMHHBIX arperaToB U ABUTATe/Iel BHYTPEHHEro CropaHust
J71s1 KOMOWHUPOBAHHOM reHepalvy TeIyIOThl U 3/IeKTPOIHEePrUH.

13. XapaKTepuCTHUKN COBpEMEHHbIX KOTe/IbHbIX YCTAaHOBOK M TeIIO(UKaLMOHHBIX TYPOUH.
lnarpamMmbl pe;KUMOB TeryiopUKarMoHHbIX TypouH tuma T, ITT u P.

14. Beibop ocHoBHOTO 060pyAoBanust nipombliiieHHol TOLl. CobcTBeHHbIe HYKAbI TIL. ITyTH
CHIYDKeHUsI 3aTpaT SHepryuu Ha COOCTBEHHbIE HYKbI.

15. Boibop Tuma nprBo/a BCIIOMOTaTe/IbHBIX MeXaHH3MOB. BbIOOpD OCHOBHOTO ¥ BCIIOMOTaTe/IbHOTO
obopyioBaHusl.

16. IlpuHumnuanbHas U nosHas cxeMmbl TOLl. MeTozyka pacueTa NpUHLMIIMA/IBHOM TEIJIOBOM
cxemsl TOLI.

17. AnropuTtMm pacueTa TerioBol cxeMbl Ha OBM. MeTtozbl aHanu3a TerioBeix cxem TOL u
M3MeHeHU! B HUX: KCepreTuueckuii, KoaQpHULIMeHTOB LeHHOCTU TeIJIOThI ¥ K03 (ULeHTOB
V3MeHeHHs1 MOLHOCTU. Ha3HaueHWe, TPUHLIMIIBI 1eHICTBUSL M METO/bl pacueTa 371eMEeHTOB TelyIOBOU
cxemsl TOLI.

17. MeToppl 1 cXeMbl BOAOIOATOTOBKY Ha TOLI.

18. Ompenenenve pacxoja TOIIMBaA, MoTpedsssemoro Ha TOIl, U crocoboB pacripesenieHUst ero
3aTpaThl Ha MPOU3BO/ICTBO 3/1eKTPOHEPTUH U TeIUIOTHI, OTIycKaemou ot TOLI.

19. TexHUKO-3KOHOMWYECKME TI0Ka3aTen coBpemeHHbIX TILI.

20. Yactasle KII/I 1 yaenpHble pacxo bl TOIUIMBA HA IPOM3BO/CTBO IEKTPOSHEPTUU U TeIIOTHI.
21. Yuet BussHUS COOCTBEHHBIX HY)K/] Ha MoKa3atemu TOLl.  YjenbHble KaruTajbHbIE 3aTpPaThl,
yZe/ibHast YMC/IeHHOCTh TIepCoHana u cebecronmocts sHeprun TOL.

22. Koa¢pduimeHT TernopuKalu 1 orpeesieHre ero orTUMaabHOI0 3HaueHUs..



23. TpeboBanwus K BeiOopy mommazaxu Asst TOL. 'enniad 1 KoMnoHOBKa ripoMeiiiieHHon TOL.
Texuuueckoe BogocHaOxkenue TOLI.

24.0xpaHa OKpy»Katoleii cpefjpl OT BpeJHbIX BbiOpocoB TOL.

25. Vicnonb3oBaHWe NMUKOBBIX BOJOIPEUHBIX KOTJ/IOB.

26. TlpuHIMMUanbHBIE CXeMbl, TlapaMeTpbl M 000py/0BaHHE 3HEPreTUYeCcKUX Tra30TypPOMHHBIX
yctaHoBok (I'TY).

27. MeTopbl NOBBILIEHUs TeTI0BOM 3 dexTuBHOCTH ['TY.

28. Oco0eHHOCTH TerJIOBBIX CXeM TeriodrKauoHHbIx ['TY.

29. MeTrojuKa pacuera TeIyioBbIX cxeM rasoTypbuHHbix TOILl. Pexxumbl paboTbl ra3oTypOMHHBIX
TOL.

30.TexXHUKO-3KOHOMHUECKHe TTI0Ka3aTeu ra3oTypounHeix TOLI.

31. TlpuHLMIIMATbHBIE CXeMBI, TTapaMeTphl M 000pyZOBaHKe MMapora3oBbix ycTaHOBOK (ITI'Y).
Ocobennoctu cxem [1TY ¢ BHYTPUIMK/IOBOM Ta3uduKariieii TBepJoro TOM/IMBA.

32. Ycj10BUSI TPUMEHUMOCTH pa3inuHbIX THMOB I1I'Y. OcobeHHOCTH Tero(HKalMOHHBIX YCTAHOBOK
['Y. Metopuka pacuyeta rapora3obix TOLI.

33. ConocTaBUTe/bHBIM aHaMU3 TeXHUKO-KOHOMHUYeCKUX IoKa3aTesieit mapoTypOuHHbIX,
ra3oTypOUHHBIX U Tlapora3oBbix TOLI.

34. Ucrnionb3oBanue atoMHbiX TIL (ATOLI), cranmmii TerocHabxkenus (ACT) u cTaHIui
MIPOM3BO/ICTBEHHOTO TeriocHatkeHusi (ACIIT) asis oTrycka rapa u ropsiueii Bo/jbl TIPeATPUSITHSIM.
35. Oco6eHHOCTH KOHCTPYKLUI U Pe)KUMOB PaOOTHI siZIepPHBIX PeakTOpOoB. [IpUHIIUTTHA/IBHBIE CXEMBI,
rapamMeTpbl ¥ 000pyZOBaHHe aTOMHBIX UCTOUYHHUKOB TeriocHabkeHust (AUT).

36. OCcoOeHHOCTH TeIIONO/[TOTOBUTE/ILHBIX YCTAHOBOK M CX€M OTIYCKa TeXHOJIOTMUYeCcKoro mapa
ANT.

37. IlepcnieKTUBBI U yC/IOBUS BHEIDEHUSI aTOMHBIX XeMOTEPMUYECKUX CACTEM Jla/IbHEro
teryiocHaOkeHust (AC/IT) Ha 6a3e BHICOKOTEMITEPATYPHBIX si/iepHbIX peakTopoB (BTP).

38. Texuuko-3koHoMuueckue rokasarenu ATOL, ACT, ACIIT, ACAT u AUT.MI'[I-meToz
ripeobpa30BaHus SHEPrUU U ero rnpuMeHeHre Ha MI'/]- aneKTpocTaHLMsX it KOMOWHUPOBAHHOTO
9HeprocHab>KeHusl.

39. Cxembl, rapaMeTpsl U 06opyaoBanue MI'[I-37eKTpocTaHLUi Ha OPraHWYecKoM U si/iepHOM
ToruvBe. TeXHUKO-9KOHOMHYecKHe ToKa3aTesi MI'[I-3/1eKTpocTaHIui.

40. CxeMbl, mapameTpbl, 000pyI0BaHe U TeXHUKO-3KOHOMHUUeCKHe TI0Ka3aTed UCTOYHHUKOB
TeTIoCHaO)KeHWsT Ha BO300HOB/sieMbIX 3Hepropecypcax - 3Hepruu CosiHIja, OMOMACCHI,
rylyOMHHOM TerioTe 3eM/M, TETJIOBOM 3HepPrud MUPOBOrO OKeaHa.

41. Ha3sHaueHue U CTPYKTypa CUCTeMbI PeryaupoBaHys. Bo3MOXXHbIe MeTO/bl PeryIupoBaHUs
TETVIOBOM Harpy3Ky B CHCTeMaX IIeHTPaJTM30BaHHOTO TeTIOCHAOKeHHsI, UX COTIOCTaBJIeHHe.

42. PerynupoBaHue OTIyCKa TeIJIOThI U3 NapOBbIX ceTel. AKKyMYyJ/IITOPBI [1apa; UX pUMeHeHue U
pacuer.

43. LleHnTpanbHOe perysMpoBaHre 0JJHOPOJHOM U Pa3HOPO/HOM TeIJIOBbIX HAarpy3oK. I'paduku
TeMIlepaTyp Y pacxo/a TeryIOHOCUTEJIs.

44. MeTozpl LIeHTpabHOI0 Pery/IMpoBaHNs CyMMapHbIX Harpy30K OTOIJIEHUS] U TOPSUEro
BO/IOCHAa0>KeHUsl, MCTI0/Ib3yeMble B CCTeMaX TerylIoCHabKeHUst TOPO/IOB.

45. MeTo/bl KODPEKTHPOBKM TeMIlepaTyPHbIX IPa(MKOB Ha BBOJAX MpPeANPUITUM, TTO/TyYaroluX
ropsiuyro BoZly OT paiioHHbIX TOLI.

46. 3 (eKTUBHOCTb PA3/TUYHBIX CUCTEM PeryJ/MpOBaHuUs OTIyCKa TeIIoThl. AKKyMY/IMPOBaHHe
Tern0Thl. CXeMbl, pacueT ¥ pe>KUMbI paboT TeII0aKKyMY/IUPYIOIIMX YCTaHOBOK.

47. BropruHble 3Hepropecypcsl NPOMIIPeANPUATUM, WCIIO/Ib3yeMble [ FeHepalyy TeruloTel. Mx
KOJIMYeCTBO, TTapaMeTPhl, I0JIs TI0JIe3HOT0 UCITO/Ib30BaHMs B CUCTEMAX TeTVIOCHAOKeHHUS.

48. Buppl, napaMmeTpsl U rpaduku BbhixoZia BOP, ncmosb3yeMbIx [ijisi TIPOM3BO/ICTBA Tapa U ropsueit
BO/ZIbI B YTU/IM3aL[MOHHBIX ycTaHOBKax (TYY).



49. YtunusanuonHsle KoTtenbHble 1 TOL]. Tumbl yTUIN3aMOHHBIX YCTAaHOBOK JI/IsI BBIPAOOTKH Tapa
Y TOpsSiUel BOJIbI: CXeMbI, TapaMeTphbl, COCTaB 000PYZOBaHUS U PEeXUMBI paboThl CXeMbl, PEXXUMBI
paboThI, KOHCTPYKLIMU 000PYZOBaHUSs, TEXHUKO-IKOHOMHUUECKHE ITOKa3aTeslH.

50. OrmpenienieHre KOHOMHUM TOIUIMBA TMpPW paboTe yTWUIM3Al[MOHHBIX YCTAHOBOK TapasijiellbHO C
3aBOZICKUMU KOTeJIbHbIMU U TOLI.

51. Metozapbl pacueTa cxeM U ob6opyzoBanus TYY ¢ npumeHenrnem DBM. OntumMu3saius cxem,
rapamMeTpOB U PeXXUMOB paboThl TYY npu aBTOHOMHOM U COBMECTHOM KCIUTyaTaruu C
TPOU3BO/CTBEHHLIMU KOTebHbIMU U TOLI.

52. Metouka oripeziesieHrsi 5SKOHOMUU [TIepBUUHOIO TOIUIMBA U TEXHUKO-3KOHOMUYECKUX
riokaszaTesekt TYY. MeTo/ibl 3all[UThI OKpY>Katollel cpe/ibl IpU 3KcrutyaTauud TYY.

53. Ucnonb3oBanre BOP B MCTOUHMKAX TerIOCHAOKeHUs

54. TernioBble HAaCOCkI U 0COOEHHOCTH WX UCTIOTb30BaHUSI.

55. Marematuueckass MoJe/b W KOMIIBIOTepHas IIporpamMma I[IOCTPOeHUS U UCC/Ie0BaHusd
TeMIIepaTypPHBIX rPa(UKOB BO/SHBIX CUCTEM TET/IOCHAOKEHHS.

56. Marematnueckasi MOZe/b ¥ NPOrpPaMMHbIA MPOAYKT FMAPABINUECKOr0 pacyeTa TeIJIOBbIX CeTen
Y Ibe30MeTpHUYeCcKoro rpaguka.

57. MaremaTnyeckass MOZe/lb W TPOrpaMMHBIM MPOAYKT TEIUIOBOTO pacyeTa TeIUIOBBIX CeTel
Pa3IMUHOTrOo criocoba MpoKIaaKHy.

58. Maremarrueckasi MOZe/ib U TNPOrPpaMMHBIA MPOAYKT BBIYMC/IEHUS ONTUMA/JbHOTO 3HauyeHWs
Ko3dduienTa Teriodukauu napotrypounHoi TIL.

59. MeTo/ibl TEXHMKO-3KOHOMUUECKUX pPacyeToB B SHepreTvke. PacuéTHbIN Nepruos U ero
COCTABJISIFOLIE TIPU CTPOUTETbCTBE CUCTEM TeTIOCHA0XKeHusl.

60. leiicTBytol1jasi MeTOAMKA OLIeHKH 3((eKTHBHOCTH WHBECTULIMM B CTPOUTEBCTBO CUCTEM
TEeTIOCHA0KeHUsI. Y CJIOBUSI COTIOCTAaBUMOCTH a/bTePHATUBHBIX BADUAHTOB CUCTEM TeTIOCHA0XKeHusl.

Oo0pa3ery 6ueTa Ko BTOPOH Py0e)XHO# aTTecTanuu

'PO3HEHCKUM I'OCYJAPCTBEHHBIV HEGTAHOM TEXHUUYECKNI YHUBEPCUTET
HHCTUTYT SHEPTETUKU
KA®EJIPA "TEITJIOTEXHUKA U T'H/JPAB/IUKA"

Bbuner Ne 1

Bropast pybexHasi aTTectanus

MucruruiiHa:  «VICTOYHMKH M CHCTEMBI TeIJI0CHA0)KeHus»

1 |YkpymHEHHas OLleHKa KalUTa bHbLIX BJIOYKEHUH B TeIUIOTeHepUPYIOIe UCTOYHUKY, TETVIOBLIE CETH U
TErIONOTPeOISFOLe CUCTEMBI.

2 [MeTo/ibl TEXHUKO-9KOHOMHUUYECKUX PACUeTOB B 3HEpreTHKe. PacuéTHBIN MepHo/| ¥ ero COCTaBJISIOIIe
MpU CTPOUTETHCTBE CUCTEM TEIIOCHAOKEHUS.

3 |Marematriyeckasi Mojieib M TPOTPAMMHBIA TPOAYKT BBIUMC/IEHHS ONTHMANbHOTO 3HAUeHUs]
Ko3(duienTa Teryiodukanuy napotypbunHoi TOLI.




| |3aB. Kadezapoit «T u I'» P.A-B. Typnyes « »

7.2. Bonpockl K 3K3aMeHy N0 JucouminHe «ICTOYHHUKHM M CHCTeMBbI TeIlI0CHa0KeHus
npenpusATHI»

1. Ha3nauenue u knaccudukanus TOL], ucnonb3yeMbIX B CUCTeMax TeTIoCHaOKeHus!.

2. Ha3HaueHwe, TeTIOBbIe CXeMBI, COCTaB 000PYZ0OBaHMs, TapaMeTphbl U 00/1aCTH PUMEHeHUsT
MPOM3BO/ICTBEHHBIX NTAPOTYPOMHHBIX 3/1IEKTPOCTAHLUM.

3. DHepreTryeckas 3(PeKTUBHOCTb TerJIOPUKALIUM U ee 3aBUCUMOCTb OT KO3 dulieHTa
teropukanyy. Beibop onTuManbHbIX HayaabHBIX Y KOHEUHBIX NapameTpoB rapa Ha TOLI.

5. O heKTUBHOCTL MPOMEKYTOUHOTO TleperpeBa rapa Ha TOL]. PereHepaTUBHBINM MOJ0rpeB
NUTaTebHOU BOZBI U €r0 pacripefie/ieHre 10 CTYTIeHsIM.

6. OnTuMM3aLus napaMeTpoB M CXeM CUCTeMBI pereHepaTUBHOIO IT0/0rpeBa NUTaTe/IbHOU BOJBI.
OcobeHHOCTH MTPUMeHeHHsT CMEIUBAIOLIX U TTIOBePXHOCTHBIX TIO/I0TpeBaTesiei.

7. CxeMbl OTITyCKa TeXHOJIOTMYEeCKOro rapa U ropsiueid Bozsl ot TOLI.

8. IlpuHimnuanbHble TeryioBble cxembl TOL] ¢ mapoM u ropsiueii Bogoi 1 ux 3¢)(eKTHBHOCTh
(TeryioBasi 5SKOHOMUYHOCTb, HaZIE)KHOCTh U KallUTa/IbHble 3aTPaThl).

9. PacripesiesieHue TEMIOBBIX HAarpy30K Me>Ky 0TOOpaMy TYpOWH ¥ MTUKOBBIMU BOZOTPeHHBIMU
KOTJIaMH ¥ BBIOOD ONTHUMA/IbHBIX 3HaUeHUH KO3((OUIIMEeHTOB TeTuI0(pUKaLIH.

10. CoBMecTHasi paboTa KoTe/bHBIX M TOLI B crcTeMax TeriocHabkeHus1. OcobeHHOCTH
MICTI0/1b30BaHusI ra30TYPOMHHBIX arperaToB U JIBUraTesieil BHyTPeHHero CropaHus st
KOMOMHHPOBaHHOMW reHepalyy TeTJIOThl U 31eKTPOIHEePIvK.

11. XapaKTepuCTHUKH COBpPEMEHHbIX KOTe/IbHbIX YCTAHOBOK M TeIIO(UKAIIMOHHBIX TYPOUH.
IurarpaMmbl peXKMMOB TeriouKaluoHHbIX TypouH tuma T, 1T u P.

12. Bribop ocHoBHOT0 060pyzAoBanust nipomeiiieHHoW TOL]. CobcrBenHble HyX bl TOLI. Tyt
CHIYDKEHUsI 3aTpaT SHepryuu Ha COOCTBEHHbBIE HYKbI.

13. Bribop Tuma nprBOoJa BCIIOMOTaTe/IbHBIX MeXaHH3MOB. BEIOOp OCHOBHOTO 1 BCIIOMOTATeTbHOTO
obopyj0BaHUsI.

14. ITpuHuynuanbHas U nosHas cxeMmbl TOLl. MeTozyka pacueTa NpUHLMIIMA/IBHOM TEIJIOBOM
cxemsl TOLI.

15. AnropuTM pacueTa TeryioBo cxeMbl HAa OBM. MeTozbl aHaM3a TeryioBbix cxem TOL u
M3MeHeHUH B HUX: IKCepreTuueckuii, Ko3PpuiMeHTOB LIeHHOCTH TeIIOThI U KO3(PhHULMeHTOB
V3MeHeHUs] MOLHOCTU. Ha3HaueHuWe, IPUHLUIILI 1eMCTBUSL U MeTO/Ibl pacueTa 3/1eMeHTOB TeIlJIOBOU
cxembl TOLL

16. MeToApbI U CXeMbl BOAONOATOTOBKY Ha TOLI.

17.0mpeenenyie pacxoja TOIUIHMBA, motpebasiemoro Ha TOLI, u criocoboB pacrpe/ie/ieHHs ero
3aTparbl Ha NMPOU3BO/CTBO 3/IeEKTPOIHEPIUU U TeIUIOThI, OTIycKaemou ot TOII.

17. TexHUKO-3KOHOMUYeCKue okas3arenu coBpeMeHHbIX TOLI. YactHele KITI 1 yaenbHbIe pacXobl
TOI/IMBA Ha MIPOU3BO/ICTBO 3JIEKTPOIHEPTHH U TeIIOTHI.

18. Yuer BrusiHusi COOCTBEHHBIX HYK/ Ha TIoKa3zaTen TOLl.  YzenbHble KamuTasibHbBIE 3aTPaThl,
yJe/ibHast YMC/IEHHOCTh TIepCOHana u cebectomMocts 3Heprun TOLI.

19. KoaddurmeHt Teropukanuv U OIpeJiesieHHe ero ONTHMalbHOTO 3HaueHus. TpeOoBaHMsI K
BeIOOpY Twiomagku anasi TOLl. TeHrylaH ¥ KoOMMOHOBKa TipombiiuieHHOW TOLI. TexHuueckoe
BoslocHabkenue TOLI.

20. OxpaHa OKpYyKarolliei cpefibl OT BpeiHbIX BbIOpocor TOLI.

21. Wcnonb3oBaHKe NMKOBBIX BOJOrPelHBIX KOT/IOB. IlpHHIMNManbHble CXeMbl, NapaMeTpbl U
obopyloBaHre SHepreTUUeCKUX ra30TypOouHHbIX ycTaHoBOK (I'TY).

22. MeTozpl noBbItIeHUs TerioBok 3ddekTuBHOoCTH ['TY. OCOOEHHOCTH TEIJIOBBIX CXEM
TerIo(pUKaLMOHHbIX I'TY.



23. MeToaMKa pacueTa TelnaoBbIX cxeM ra3oTypbuHHbix TOLI. Pexxumbl paboThl ra30TypOMHHBIX
TOLI. TexHHKO-3KOHOMHUUECKHe TIOKa3aTesi ra3oTypouHHbix TOLI.

24. TlpyHUMNIMaIbHBIE CXeMBbI, TlTapaMeTphl ¥ 000pyJoBaHKe TTapora3oBbiX ycTaHOBOK (TIT'Y).
Ocob6enHoctu cxem ITTY ¢ BHYTPULIMK/IOBOH rasuduKaljyei TBep0ro TOTUIMBa.

25. Yc/10BUSI IPUMEHUMOCTH pa3inuHbIX TUTIOB [TT'Y. Ocob6eHHOCTH TerIopUKaAIMOHHbBIX YCTaHOBOK
['Y. Metoauka pacueta rapora3osbix TOLI.

26 ConocTtaBUTebHbBIN aHau3 TeXHUKO-IKOHOMWUYECKUX TI0Ka3aTresiell MapoTypOWHHBIX,
ra3oTypOUHHBIX U Tlapora3oBbix TOLI.

27. Wcnonb3zoBanue aToMHbix TOIl (AT3I), cranumii TeriocHaOkenus (ACT) W cTaHIMA
MPOM3BO/ICTBEHHOTO TeriocHatxkeHusi (ACIIT) asist oTrycka rapa u ropsiueii Bo/jbl TIPeATPUSITHSIM.
28. OcobeHHOCTH KOHCTPYKIMM U Pe’KUMOB PabOTHI siIePHBIX PeakTopoB. [IpUHLIMTTHA/IbHBIE CXEMBI,
rapamMeTpbl ¥ 000pyZOBaHHe aTOMHBIX UCTOUYHHUKOB TeriocHabxeHust (AUT).

29. OcobeHHOCTH TerIoNo/rOTOBUTE/ILHBIX YCTAaHOBOK M CX€M OTITyCKAa TeXHOJIOTUYEeCKOTO Tiapa
ANT.

30. IlepcriekTWBBI U YCIOBUA BHEIDEHUS aTOMHBIX XeMOTEPMHUYECKUX CHCTeM [lajJbHero
teryiocHaOkeHnst (AC/IT) Ha 6a3e BHICOKOTEMITEPATYPHBIX si/iepHbIX peakTopoB (BTP).

OO6pa3ser 0KM/1eTa K 3K3aMeHY 10 JUCIHIITHHE

T'PO3HEHCKWI TOCYIAPCTBEHHBIN HE®TAHOM TEXHUYECKU YHUBEPCUTET
HWHCTUTYT SHEPI'ETUKU
KA®E/IPA "TEIIVIOTEXHUKA U I'M/JPABJ/IMKA"

MuciuruivHa:  «VICTOYHHKH U CHCTEMBI TeIVI0CHA0)KeHUs»

BMJIET Ne 1

1. |3Hepreruueckas 3¢¢$eKTUBHOCTb Ter0pUKaLMY U ee 3aBUCUMOCTb 0T Ko3¢urieHTa TernaopuKaium

2. |BbIOOp onTHMaNbHLIX HauaJdbHBIX U KOHEUHBIX [TapaMeTpoB Mapa Ha TOI]
3. |9ddexkTUBHOCTH MPOMEXKYTOUHOTO Neperpea napa Ha TOL]

3aB. kadeapoii
«TenioTexHrKa U rUipaB/IvKa» P.A-B. Typnyes

KoMnnekT 3agaHui AN BbINOJIHEHUA pacyeTHo-rpacduyeckon padborsl

«PacyeT cxeMbl MAapOKOMMNPECCUOHHOIro TpaHchopmMaTopa Tenna
(xonoannbHOW YCTAaHOBKWU UM TENJI0BOro Hacoca.)»

OonTuMKM3aumsa NapaMeTpoB U CXEM CUCTEMbI pereHepaTUBHOro NoAorpeBa
NMMTaTesIbHOW BOAbI.

OrpeiesieHre pacxo/ia TOITMBA, moTpebasiemoro Ha TOLI, u crioco6oB pacrpezie/ieHus ero
3 3aTparbl Ha MPOU3BO/CTBO 3/IEKTPOIHEPIMU U TeIUIOThI, OTIycKaeMou ot TOII.




7.4. OnucaHue TOKa3aresjeil U KpUTepreB OLleHWBAaHUSI KOMITeTeHLIMM Ha Pa3/IMUHbIX 3Tarax Ux (OPMUPOBaHUs, OIMCaHUe

ILIKaJ1bl OL[eHWBaHMsI. Tabmuna 7
IInaHupyemMble pe3y/ibTaThl 0cBoeHHs1 [KpuTepuu oljeHUBaHMs Pe3y/IbTaTOB 00yYeHHUsI HaumeHoBaHue
KOMIIEeTEeHIIUHU
OIl€HOYHOI 0

MeHee 41 6a10B
(HeyAOB/IETBOPHUTE/THHO

)

41-60 6anoB
(yAOBIETBOPHTE/IHHO)

61-80 0a/10B

(xopomo)

81-100 6asut0B

(oT/1IMUHO)

cpeacTBa

OIIK-3 - Crioco6eH ieMOHCTPUPOBATh NPUMeEHeHHe OCHOBHBIX CIIOCO00B MoTyueHus1, mpeobpa3oBaHusi, TPAHCIIOPTA U UCIIOIb30BaHMUSI TETIIOTHI B
TerIOTeXHUUYECKUX YCTaHOBKAax U CUCTeMaXx.

3HaATb:

- 06]_L[I/Ie 3dKOHOMEPHOCTU H3MEHEHUs]
HOTPQGJ'IEHI/IH TEIUVIOTHI NpeArpuaATUsIMHA

Tpu W3MeHEeHUsIX rapaMeTpoB
Hapy)KHOTO BO3ZlyXa M TII0 yacam
paboueii CMeHBbI;

- MeTOZABI oripe/iesieHust BeJINYMH
pacxoZioB  TOTUTMBHO-IHEPTreTHUYeCKUX
pecypcoB pa3HBIMHU TUIaMH

TeIJIOreHePUPYIOILIMX YCTaHOBOK;

®parMeHTapHble 3HaHUS

HemnosHble 3HaHUA

CdopmupoBaHHbIe,

HO CoiepyKalijye
OT/ie/IbHbIe
ripobesibl 3HaHUS

CdopmupoBaHHbIe
CcUCTeMaTUYeCKHe

3HaHUA

Borpocs! K
pPyOeXXHBIM
aTTeCcTalysiM,
YCTHBIM OIPOC,
PI'P Temsl
MPAKTUYECKUX U
abopaTopHBIX
pabor.

YMeHus T0/IHEIe,

CdopmrpoBaHHbIe

YMeTh:
JIOMyCKarTCs Y MeHIs
BLISIB/IATD  PACUETHbIE PEXUMBbI  PabOThI YacTruuHbIe yMeHHs HenoJsiHbie ymeHus HebOo/IbIIMe
Ka’K/IOr'0 M3 3BeHbEB CUCTEMHI ; OLIIMOKHU
B/IQ/IETh: YacTruHOoe BajieHHe Hecucrematuueckoe B Ycreldoe 1
HaBbIKaAMU TpYMeHeHKe HaBbIKOB | CUCTeMaTUYeCKOM crucTeMaTHuyeckoe
- HaBBIKAMU pacuera cucreM TpUMeHeHun TpUMeHeHre HaBbIKOB
TeryiocHaOKeHUssT U ee SJIeMEHTOB C HaBbIKOB
UCII0/Ib30BaHHEM KOMIIBIOTEPHBIX| JIOTTyCKarTCS
TeXHOJIOTUIL; npobeJib

-  MeToJaMu onpeaeneHus




pacyYeTHbIX pacxonos BoAbl
M napa no y4acTKam
TenJioBon ceTun

3HaHUHN




8. Oco0eHHOCTH peaTH3aI[UH AUCHUIUTHHBI /I HHBA/IH/I0B U JIUI] C

OIr'paHUYE€HHbBIMHA BO3MOXHOCTAMMH 3/10POBbA

[nist ocyliiecTB/ieHUs TIPOLeypP TEKYLIEro KOHTPOJISi yCIeBaeMOCTH U TIPOMEKYTOUYHOU aTTeCTal|u
oOydaroIuxcsi Co3/aHbl (OHALI OLIEHOUHBIX CPE/CTB, aJalTUPOBaHHbIE IS WHBAMIOB WM JIML C
OrpaHUYeHHBIMH BO3MOXXHOCTSIMH 3/10POBBSI ¥ TIO3BOJISIFOLLME OLIEHUTh JOCTY)KEHHE MU 3aTlJIAHUPOBaHHBIX B
OCHOBHOM 00pa30oBaTe/NibHON TporpamMMe pe3y/bTaToB 00y4YeHHsT M YPOBeHb C(HOPMHUPOBAHHOCTH BCEX
KOMITeTeHLIH, 3asBIeHHbIX B 0Opa3oBaTebHON mporpamMe. dopMa NpoBeieHUsT TEKYIIeH aTTecTaluu st
CTy/[IeHTOB-MHBA/U/IOB YCTaHAB/MBAETCS C YUYETOM WHAMBUAYaJbHBIX TICUXO(U3NUECKUX 0COOeHHOCTeMH
(ycTHO, THMCbMEeHHO Ha Oymare, TIMCbMEHHO Ha KOMIbIOTepe, B (opMe TeCTUpPOBaHUS U T.M.). [Ipu
TECTUPOBAHWU /IS CIAa00BU/AIINX CTY/I€HTOB MCIIO/IB3YIOTCS (POH/BI OLIEHOUHBIX CPECTB C YKPYITHEHHBIM
mpudTom. Ha »5K3amMeH Tmpur/amiaeTcs COMPOBOXKAAIOUIMM, KOTOPBIA 00ecrieurBaeT TeXHUUECKOe
COTPOBOXK/IeHHWe CTyZeHTy. [Ipy HeoOXOOMMOCTH CTY/eHTy-WHBalIW/y TIPeAOCTaB/seTCsl [JOTOTHUTeNbHOe
BpeMsi [is1 IOJITOTOBKM OTBeTa Ha 9K3aMeHe (Wu 3auete). OOyyaronecsi C orpaHUUeHHBIMHI BO3MO>KHOCTSIMH
370poBbsi M OOyuaroIyecss WHBAIWABI 00eCcrieunBalOTCS MeUaTHBIMU M 37IeKTPOHHBIMHM 00pa3oBaTe/TbHBIMU
pecypcamu (mporpammbl, yueOHble TOCOOMsI [JII CaMOCTOSATENIBHOM paboTel U T.J.) B  ¢opmax,

a/lanTUPOBaHHbIX K OrPaHUYEHUsIM UX 3/J0POBbsl U BOCTIPUATHS UH(GOpMAaLIK:

1) JI71S1 THBa/IMZIOB M JIUL] C OTPaHUYeHHBIMU BO3MO>KHOCTSIMU 3[J0POBbSI IO 3PEHHIO:

- VISl CJIeNbIX: 33/laHUs [/ BBITIONIHEHUSI HAa CeMUHapax U MPaKTUYeCKUX 3aHATHSIX 0QOPMIISIOTCS
penbedHO-TOUeuHbIM 1IpUdTOM Bpaiinis vaM B BHAe 3/1IeKTPOHHOTO [JOKYMEHTA, AOCTYITHOTO C TIOMOILIbBIO
KOMITBIOTEPA CO CIeLHaJIM3UPOBAHHBIM TPOrPaMMHBIM obecrieueHreM /i C/IeTbIX, 00 3auMThIBAFOTCS
aCCHCTEHTOM; TIMChbMeHHbIe 3afIlaHMsl BBITIOHSIOTCSA Ha Oymare penbedyHO-TOueuHbIM IiprdToM Bpaiins v
Ha KOMITIOTEDE CO  CIeLMa/M3MPOBaHHbLIM TIPOTPAMMHBIM  obecriedyeHHeM [yl CJIenbIX 00
HA/IMKTOBBIBAIOTCSI  ACCHUCTEHTY; OOydYarOIUMCSl [/I  BBITIOJIHEHWS 3aflaHus TIpH  HeoOXOJUMOCTH
TMIPe/IOCTaB/ISIeTCS] KOMILIEKT MUCbMEHHBIX TPUHAJJIe)KHOCTe U Oymara s MmucbMa pesibeHO-TOUeuHbIM

mpucTom Bpaiins, KOMITBIOTEp €O Creljani3upOBaHHBIM IPOrPAMMHBIM 00ecriedeHreM Jijisi CTIeTIbIX;

- A CTaboBHANMX: 00ecreunBaeTCsl WHAWBUAYaTbHOE PAaBHOMEPHOe ocBellleHue He MeHee 300
JIFOKC; O6yan-OLL]I/IMCH AJIA BBITIOJIHEHUA 3a[aHWsA TIpHU HEOGXO,E[I/IMOCTI/I npeoCTaB/IdeTCd yBe/JInUrBarolee
YCTPOWCTBO; BO3MOXKHO TaK)Ke WCIIONb30BaHHe COOCTBEHHBIX YBEIMUMBAIOIMX YCTPOWCTB; 3aflaHUs [Jist

BBINOJIHEHHUSI 33laHUM 0QOPMJISIFOTCSL YBeTMYeHHBIM LIPHU(TOM;

2) IS ’HBA/IUIOB U JIUL] C OTpaHUYeHHBIMH BO3MOXXHOCTSIMU 310POBbsI IO CJIYXY:
- A TUIYXHX W o1adociaplmammx: obecrieunBaeTcss HaMuuve 3BYKOYCU/IMBAIOLEH arrapaTypbl
KOJIIEKTUBHOTO TI0/Tb30BaHMsA, MPH HEOOXOJUMOCTH 0Oy4YaroIuMCs TPeJoCTaB/IsSeTCsl 3BYKOYCHUIHMBAIOIIAs

arirmaparypa UHWBU/IyaJbHOIO T0/Ib30BaHUs; MIPeJOCTaBSIFOTCS YCJIYTH CypA0TepeBOUrKa;

- AJIA CJIeNnOorIyXux AOITyCKaeTCd MpUCyYTCTBUE dCCHUCTEeHTa, OKa3bIBakOIero yaiyru

TUGhI0CYpAOIIEPeBOAUNKA (TTOMUMO TPeOOBaHHUH, BBITIOJHAEMBIX COOTBETCTBEHHO /I/IS1 CJIETIBIX U TJIYXHUX);



3) JUISL JIAL] C TSDKEJIBIMU HapyIIeHWsMH peud, TJyXHX, C/1aboC/IbIamyX JeKUd U CeMHUHApHI,
TPOBO/IMMbBIE B YCTHOM (popMe, IPOBO/ISATCS B MUCbMEHHOW dopMe;

4) JJ1s1 NTHBAJIU/IOB U JIMIL] C OTPaHUUYeHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsl, HMEIOIUX HaPYIIeHHs
OTOPHO-/IBUIaTe/ILHOr0 anmnapara:

- [JIs1 JIUL| C HapyILIeHUsIMU OTIOPHO-ZIBUTaTeIbHOTO arrapara, HapyIleHUs MU JABUTaTe/TbHBIX (PyHKIHHA
BEPXHUX KOHEUHOCTel WM OTCYTCTBHEM BEPXHHX KOHEUYHOCTel: NMUChbMeHHble 3aJjaHus BBITIOJIHSIOTCS Ha
KOMITbIOTEpEe CO CIeLjai3MpOBaHHbIM TPOrpaMMHBIM obecriedyeHHeM WM HaZMKTOBBIBAIOTCSl aCCUCTEHTY;
BBITIO/IHEHNE 33/laHWi (TecToB, KOHTPOJbHBIX paboT), MPOBOAMMBIE B MHUCbMEHHOM (hopme, MpPOBOAATCS B

yCTHOM (opMe TiyTeM Oripoca, bece/ibl ¢ 00yJaromMcst.

9. YueOHO-MeTOJUUecKOe U HH(OPMaIIHOHHOE 00ecrieueHHe JUCIIATLTHHBI

9.1 JiutepaTypa

1. Kucc B.B. PacuéT rnapoBoii cucTeMbl TeryioCHa0KeH!s MUIeBOTO Mpe/IIPUsTHS
[Dn1eKTpOHHBIN pecypc]: yuebHO-MeTomMUecKoe rocobue/ Kucc B.B., Kaszakos A.B.,
PaxmaHnoB FO.A.— D/ieKTpoH. TeKCToBble AaHHble.— CaHKT-IleTepOypr: YHuUBepcUTeT
WUTMO, NHcTutyT X0m04a u buotexHonorui, 2014.— 66 c.— Pexxum foctyma:
http://www.iprbookshop.ru/68090.html.— 3BC «IPRbooks»

2. Tlocamkos M.B. DHeprocbepexkeHue B CCTeMax TelyiocHabKeHUs [ D/1eKTPOHHBIN pecypc]:
yue6Hoe rtocobue/ TTocamkos M.B., Hemuenko B.U., Tutos I'.1.— DneKTpOH. TEKCTOBbIE
JaHHble.— Camapa: CamapCKUi roCyiapCTBEHHbIA apXUTEKTYpPHO-CTPOUTEIbHbIN
yHuBepcuteT, DbC ACB, 2014.— 192 c.— Pexxum gocryna:
http://www.iprbookshop.ru/29799.html.— 3BC «IPRbooks»

3. Crepauros B.A. LleHTpanr30BaHHOe TeryIoCHabKeHe TIPeATPUSTUM, TIoCe/IeHUH 1
rOpO/ICKUX OKPYToB. KypcoBoe 1 IUTIJIOMHOE MPOeKTUPOBaHue [D/1IeKTPOHHLIN pecypc]:
yue6Hoe rtocobue/ Ctepnuros B.A., Manykoeckasi T.I'., Kpamuenkos E.M.— D/eKTpoH.
TeKCTOBbIe JjaHHble.— JIunenk: JInnenkui rocyjapCTBeHHbIN TEXHUYECKUN YHHUBEPCHUTET,
3BC ACB, 2013.— 105 c.— Pexxum pgoctyna: http://www.iprbookshop.ru/55175.html.—
9BC «IPRbooks»

4. Koctun B.U. DHeprosddektrBHas paboTa HACOCOB 1 BEHTH/ISITOPOB B CUCTEMAax
TerI0CHa0KeH!sI M BEHTWISILIMK [ DneKTpoHHBIN pecypc]: moHorpadwus/ Koctun B.U.—
OJIeKTPOH. TeKCTOBbIe JjaHHble.— HoBocubupck: HoBocubupckuii rocyiapcTBeHHbIN
apXUTEeKTYPHO-CTpouTebHbIN yHUBepcuTeT (Cubcrpun), 35C ACB, 2015.— 188 c.—
PexxuMm goctyma: http://www.iprbookshop.ru/68866.html.— 9B5C «IPRbooks»

5. Kmumos I''M. HeTpaauirioHHbIe 1 BO30OHOB/IsIEMble NCTOUHUKH SHEPTUH 151 TIO/TyUeHHst
TETIOTHI B CUCTeMax TeryiocHabkeHUs (Ta30ru/paThl eCTeCTBEHHOTO rasa) [ D/1eKTPOHHBIN
pecypc]: yuebHO-MeTomHuecKoe rocobue/ Kmiumon I'.M., Knumos A.M.— DeKTpOH.
TeKCTOBbIe JlaHHble.— HipkHui HoBropo/: Huskeropoickuii rocyiapCTBeHHbIN
apXUTEeKTypHO-CTpouTenbHbIM YHUBepcuTeT, ODbC ACB, 2016.— 29 c.— Pexxum pocryna:
http://www.iprbookshop.ru/80911.html.— 3BC «IPRbooks»

B) IHTepHeT-pecypchl
HHTepHeTr pecypc - www.gstou.ru, 31eKTpoHHble Oubmioreunsie cucteMbl (DBC): «IPRbooks»,
«KoHcynbTaHT cTygeHTa», «Ibooks», «J/1aHb».
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B) MMPOrpaMMHOE ¥ KOMMYHHUKAIIMOHHOEe 00ecrieueHre

CpeactBa obecrieueHUs1 OCBOEHUST AACLATUIAHBI

PacuetHble KomnbroTepHsble nporpamMmvsl: MATHCAD, EXEL.

OMeKTPOHHBIA KOHCIEKT JIeKL[UM U 3/eKTPOHHO-OOyuarouii  KOMIUIEKC 110 JUCLIMIUIAHE
«V/ICTOUHMKU U CHCTeMbI TeIIoCHabyKeHus! TIpeTIpUSTHI»

TecTs! /11 KOMIIBIOTEPHOI'O TECTUPOBAHUS CTY/IeHTOB

9.2 MeToanuyecKHe yKa3aHHs 110 0CBOCHUIO Y CLIUIITNHBI (TTpunoskenue 1)

10. MaTepmasbHO-TEXHUYECKoe obecneyeHme AUCLUNJINHDI

st 0becnieueHust OCBOEHUsI JUCLIUTUIMHBI HEOOXOMMO Ha/lure yueOHOUM ayJUTOpPUH, CHAaO>KeHHOMH
MYJbTUMEJUMHBIMA CPEACTBAMU [/l TIPE/CTAB/IEHUS] TIPe3eHTALWM JIeKUUM U TOKasa y4eOHBIX
¢bunbMOB.

Kracc ¢ nepcoHanbHBIMUA KOMITbIOTEpAMH ZIJIs TIPOBEIEHHUsT TIPAKTUUECKUX 3aHSITUN U BUPTYasbHBIX
nabopaToOpHBIX padoT.

Yuebnble ayautopun Kadenpsl "Teriorexnrka v rugpaBmvka’” B 'YK ITHTY — Ne 4-20, Ne4-45,
Nod-47 u  Ned-49, cHabkeHHbIe MyJIbTUMEAVUMHBIMU CPeJICTBAMHM [I/Is TIPeZICTaB/IeHHs TIpe3eHTali
Y TI0Ka3a yueOHbIX (pUIEMOB

11. fono/1HeHUs U U3MeHeHHs B padoueil mporpaMMe Ha y4eOHBIN ro/j

HomonHeHusi 1 U3MeHeHHs1 B paboune TporpamMMbl BHOCSTCS €XerofHO Tiepej, HauajaoM HOBOTO
yuebHoro roza mo ¢opme. VismeHeHUst JO/DKHBI 0OPMIIATECS JOKYMEHTATbHO M BHOCSTCSI BO BCe
yUTeHHbIe IK3eMILISPbI.

[TporpaMMa cocTtaBjieHa B COOTBeTCTBMM C TpeboBanusmu ®I'OC U ¢ yueToM peKOMeH[al[|il 0
HanpasiaeHuto noArotoBku 13.03.01 «TeriosHepreTuka U TemI0TEXHUKA».

Hanuuue o6opyaoBanusi 1 TCO no jucnuninHe



«VICTOYHHMKH M CHCTE€MbI TeI/I0CHA0KeHHsI»

JTabopaTopHbIii Komruiekc "Terutonepeaua mpy KouBekimy U 06yBe" TITK-010-9JTP-01
(9 naboparopHbIx paboT)

YuebHo-1ab0paTOpHBIN KoMIieKC «TernnoobMeHHUKN»
(4 nabopaTopHBIX pabOTHI)

BupTyasbHbINA ITPOrpaMMHBIN /1Tab0paTOpHbIN KoMIieKC "TerioTexHuka"
(6 mabopaTopHBIX paboT)

BupTyanbHbIN yueOHbIN KOMIUIEKC «TeryioBbie 3/1eKTPOCTAHL[AN»

Komriiekc npefiHa3HaveH /il KCCeJ0BaHUsI MMPOLIeCCOB HACTPOMKYU U HajlaIkKu CUCTeM
TEer/I0BOM 3/IeKTPOCTaHLMH, a TaK)Ke KOHTPOJISI U MOHUTOPUHTA COCTOSIHUS 3/IEMEHTOB
CHCTeM BO BpeMsi UX pabOThI U IEMOHCTPALVK BIUSHUS U3MeHeHHs TTapaMeTpPOB
3/IeMeHTOB. [IporpamMmMa coziep XUt rpaduuecKkyro HHhopMaIuio, n300pakeHUs
MOHHTOPOB, TIAHE W yTIPaB/IeHUSI U COOOIIeHNsT aBapUMHOW CUTHA/IM3al[Ui aHAIOTHYHbIe
peasibHbIM.

B cocraB BXOAUT:

1. ITepcoHa/IbHBIN KOMITBIOTEP, MOHUTOP, K/IaBUATypPa, MbIIIb.

2. TIpegycTaHOB/IEHHOE CIIeLaIM3UPOBAaHHOE TIPOrpaMMHOe obecrieueHre

KomruiekT makatoB 560x800 MM, 300pakeHre HaHECEHO Ha MJIAaCTUKOBYHO OCHOBY
TOMUHOUN 4 MM 1 pa3mepoM 560x800 mm. M300pakeHne 06/1azjaeT BOJOCTOMKIMU
cBoucTBaMU. KakzibIli Iy1akaT MMeeT 3/1eMeHThI KPervIeHus K CTeHe.

5.1

OKCIulyaTalus Tera03HepreTUuueckKuxX yCTaHOBOK U ceTeit (16 1mT.)

5.2

«Terymomaccoobmen» (16 mit.)

5.3

TypOuHbI 1 060pyAOBaHMe TerVIOBbIX CTaHLWH (16 11T.)

OJIeKTPOHHBIE T/1aKaThl [leMOHCTpaIjiOHHbIe KOMIUIEKChI Ha 6a3e My/bTUMeua-
rpoekTopa (KOMILIEKT 3/IeKTPOHHBIX 1akaToB Ha CD, MmynbtTumeaua-npoektop BENQ),
HOYTOYK, 9KpaH 1,5x1,5 m):):

TeryiomaccoobmeH (122 mir.)

TypOuHBI TeryIOBbIX CTaHIUK (21 1miT.)

[IpeseHTaLuu:

Tenionepeaua

'TeryioBble U aTOMHbIE 3JIEKTPOCTAHLIMH

BI/I,E[LI, COCTaB 1 Had3HA4YeHHe Typ6I/IH TeIlJIOBBIX CTaHI_[I/Iﬁ

'TeryioBble CeTU U T€HJ'IOHOTP€6IIHIOH_[I/I€ CHUCTEeMBI.

MeTo/ibl oTipefiesieHUsi PaCUeTHOM TTOTPeOHOCTH B Tape U ropsiueii Boje Jjist
TeXHOJIOTUUECKUX HY XK/,

XapakTepHble Pe)KUMbI U rpaduKy TeryionoTpebieHus.

TeryioBOM GasaHC TTPOM3BOCTBEHHBIX MTOMEIIeHUH.

CyTouHble U CMeHHbIe TPaVKH TeTUIoNoTpeOIeH sl

Knaccrgukarys TennoBblx Harpy3ok. Ce30HHbIE U KPYIJ/IOTO/J0Bble Harpy3KHU.

CucTeMbl ropda4dero BOAOCH&6)K€HI/IH, OTOIl/IEHUA

Kraccudukaiysi CMCTeM ropsiuero BoJ0CHa0KeHUsI TTPOMBIIIIEHHBIX, KUATbIX U
00I1IeCTBeHHBIX 3/]aHUM.

12

CucTteMbl BEHTW/IAUU U KOHAWLIMOHWPDOBAHWA BO3yXd IMTPOMbIIIJIEHHBIX HOMEH.[EHI/Iﬁ

13

Knaccudukaiiys cuctTeM KOHIULMOHUPOBAHUS BO3/yXa.

14

MeTobl  peryivMpoBaHusi  OTIyCKa  TeIUIOTbI W3  CUCTeM  LIeHTPa/M30BaHHOTO

TeIryIOCHaOKeHUs.

15

HPI/ICOEAI/IHEHI/IE HOTpe6HTeHEﬁ TEeIJIOTHI K TeIIJIOBBIM CeTsAM.

16

MeTO'Z[BI orpege/jieHrs paCUETHBIX PACXO040B BOAbLI U ITapd I10 Yy4aCTKaM TeNJIOBOI CeTH.

17

OKCIUTyaTaLysi CUCTeM TeTyIoCHA0KeHUsI TTPeATIPUSTHIA




18 HasHauenue u knaccudukarus TOL], ncnonb3yeMbIx B CUCTeMax TeTIoCHa0KeHHs..

19 CxeMblI OTITyCKa TeEXHOJIOTMUeCKOro mnapa U ropsiueii Bozibl oT TOL.

20 MeTo/ibl M CXeMbI BOAONOATrOTOBKM Ha TOL.

21  |PexxuMbl paboThl razotypbuHHbIx TOLI.

BueouibMbL:

[TpuHLMI paboThI KOT/A;

- [TapoBoti koTer;

- [TapoBbie TypOUHBI;

- [lmams ropenku;

- [IBWw>keHUe XUIKOCTU B paboueM Kosiece;

- KopoTkoe 3ambIKaHue;

- Tern1000MeHHUKWY;

- Typ6una K-800-240;

- Po3xur kKotna;

- I'papuipHy;

- [IpuHIMI paboThI Hacoca

- DKCIUTyaTarysi 3Heprob/IoKOoB;

- Pabora feasparopa;

- TlpuHLMT paboThI ABIMOCOCA;

- [IpunIMnI paboThl 1[eHTPOOEKHOTO HAaCcoCa;

- MHorocTyrieH4YaThbIi HacOC;

- Hacoc HHC-1.

- Kak pabotaet TOC;

- Pazanckas I'POC;

- Xabaposckast TOL]

IIpunoskenue 1
Metouyeckue yKa3aHusl 110 0CBOEHHIO M CLMII/IMHbI
«V/ICTOYHHKM H CHCTeMBI TeIVIOCHA0)KeHUs»

1. MeTO,[[I/I‘-IECKI/Ie YKa3aHUuA 1A oﬁyqammnxcsl o NMJIaHUPOBAHUK M OPraHv3adlUHA
BpE€MEHH, HEOﬁXO]I[I/IMOI‘O AJIA 0OCBO€HHUA JUCHHUIIIMHbI.

V3yueHre peKOMeH/lyeTCs1 HauaTh C 03HAKOMJIeHUsI C pabouell TIPOrpaMMOoi AVCLUTUIVHBI,



ee CTPYKTypoll U cofepXaHWeM pa3fenoB (MoAy/eil), (OHAOM OLIEHOUHBIX Cpe/CTB,
03HAaKOMUTBCS C YIeOHO-MeTOIUeCKUM 1 MH(OPMALIMOHHBIM obecriedyeHrneM AUCLIUTTUHBL

MucuyrivHa «VICTOUHWMKKM W CUCTE€MbI TEIUIOCHAOXKEeHHUSI»  COCTOUT W3 18 CBsA3aHHBIX
MeXy co0or0 TeM, o6ecTieurBaroIMX MOCIeJoBaTe/IbHOe U3yUueHHe MaTepHraria.

O6yuenue 1o gucHyIuiMHe «/ICTOUHUKY U CUCTEMBI TETVIOCHAOKEeHHS» OCYIIeCTBIISETCS B
cieayoUmx popmax:

1. AyauTtopHblie 3aHSTHS (JIeKL[MW, TDAKTUYECKHe/CeMUHapDCKUe 3aHATHS ).
2. CamocrositenbHass pabota cTyzeHTa (TOATOTOBKA K JIEKI[USIM, [DAKTHUYECKUM/

[DAaKTUYECKWM 3aHSATHsIM, TecTam/pedeparam/mokaasam/3cce, ¥ WHBIM (OpPMaM TMHUCbMEHHBIX
paboT, BBITIOJTHEHNE aHa/IM3a KeiCoB, MHAWBUYalbHast KOHCY/IbTALUS C TIPETo/jaBaTesiem).

3. VHTepakTBHBIe ()OPMBbI TPOBe/IeHUs 3aHATUN (KOJ/UIOKBUYM, JIEKL[USI-AUCKYCCHS,
IPyMIIOBOE pelleHye Keiica 1 p.()OpMbl).

YueOHBIE MaTepwial CTPYKTYPDUPOBaH W W3y4eHHWe [AWCIUIUIMHBI TPOU3BOJUTCS B
TeMaTHUeCcKOl TO0C/e/[0BaTe/IbHOCTH. KakKZoMy HDaKTHUeCKOMY/ CEMHHAPCKOMY 3aHSATHIO U
CaMOCTOSITe/ILHOMY M3yUeHUI0 MaTepurasia Tpe/illieCTByeT JIeKL[|s 10 aHHOoW TeMe. Obyuatoryecs
CaMOCTOSITe/ILHO TIPOBOJST TIpeZBapUTebHYIO TIOATOTOBKY K 3aHSTUIO, TIPUHUMAOT aKTUBHOE U
TBOPUECKOE yuacTHe B 00CYKIeHUU TeOpeTHUUeCKHUX BOMPOCOB, pa3bope MpoO/eMHbBIX CUTYal[ui 1
TOUCKOB TIyTel UX peleHus. MHorve mpobseMbl, W3ydyaeMble B Kypce, HOCAT AWCKYCCHOHHBIN
XapakTep, UTO TMpeJIo/iaraeT WHTePaKTUBHBIA XapaKTep TPOBeeHUs 3aHATHM Ha KOHKPETHBIX
rpyMepax.

OrnuicaHye 1oc/ie/[0BaTe/TbHOCTH 1eHCTBUI 00yUaroI|erocs:

[Ipy u3yueHuH Kypca cje[yeT BHUMATe/NbHO CJ/yllaTb U KOHCIIEKTUPOBaTb MaTepuas,
W3/1araeMbli Ha ayJUTOPHBbIX 3aHATHAX. [lId ero TOHMMaHUs W KauyeCTBEHHOI'O YCBOEHUS
PeKOMeH/lyeTCs CyielytoLasi oc/iel0BaTe/IbHOCTh JeUCTBUM:

1. Tlocne okoHuaHUs Yy4eOHBIX 3aHATUN [/ 3aKpervieHWsi MaTepuasa TpPOCMOTPeTb U
00rymMaTh TEKCT JIeKIWH, TIPOC/TyLIIaHHOM ceroiHs, pa3obpatb paccMOoTpeHHbIe npuMepsl (10 — 15
MUHYT).

2. Ilpy noAroToBke K JIEKLUMU C/IeAYIOLero JHs IMOBTOPUTH TEKCT MpefblAyliel JIeKLWH,
MoJyMaThb O TOM, Kakasi MOXKeT ObITh ciiepytorasi Tema (10 - 15 muHyT).

3. B TeueHue Hesleny BeIOpaTh BpeMs AJisi paboThl € uTepaTtypoi B 6ubimoTeke (1o 1
yacy).

4. Tlpu moOATOTOBKE K MPAKTUYeCKOMY/ CEMHHADCKOMY 3aHSATHIO TOBTOPUTb OCHOBHbIE
TIOHSTHUS TI0 TeMe, U3YUUTh MpUMepbl. Pelllass KOHKPETHYIO CHUTYAIUIO, - NPeABapUTeIbHO TIOHSTh,
KaKOM TeopeTHUeCKH MaTepHasl Hy>KHO HCII0/Ib30BaTh. HaMeTHTh MyiaH peliieHusi, ornpoboBaTh Ha
€r0 OCHOBe PelIuTh 1 - 2 MpakTHyeckue cuTyauru (ab.paboTel).

2. MetoanyeckHe yKa3aHus 10 padoTe 00yJalomuxcsi BO BpeMs NMPOBeJAeHHs JIEKIIHIA.

Jlekupu  fal0T  OOydYaromMMCs  CHCTeMaTU3MpOBaHHble 3HAHUS 10  JMCLIUILIMHE,
KOHLIEHTPUPYIOT UX BHHMaHHe Ha Haubosiee CIOXKHBIX M BaKHBIX Borpocax. JIeKijuu oObIYHO
M371araloTcs B TPAJULIMOHHOM WY B 1TpobiieMHOM ctune. [I7st CTyjeHTOB B OO/BIIMHCTBE CTyJaeB
B mpobsemHoM cruse. [IpoGnemMHBI CTWMbL  TO3BOJISIET  CTUMYJ/IMPOBATh — AKTUBHYIO
M03HABaTebHYI0 [eATeJIbHOCTh OOYJalolUMXcss U WX HHTepeC K [JUCLWIUIMHE, (OPMHPOBAThH
TBOpUECKOe MBIIIeHre, TIpuberaTh K TPOTHUBOIIOCTAB/IEHUSIM U CPaBHEHUsIM, ZeaTh 00001meHws,
aKTUBU3WPOBAaTh BHUMaHHe 00YYaroIIXCsl MyTeM MOCTaHOBKY MPOOIeMHBIX BOMPOCOB, MOOIPSTh
JCKYCCHIO.



Bo Bpemsi NIeKLIMOHHBIX 3aHATHI DPEKOMEHAYeTCsl BeCTU KOHCIIeKTMPOBaHUe YyueOHOTro
Marepuasa, obpaijate BHUMaHHe Ha ()OPMY/IMPOBKH M KaTeTOPUH, PACKPHIBAIOLHE CYyTh TOTO WU
VHOT'O SIBJIEHHS1, UK TIPOL{eCCOB, BbIBO/IbI M IIPaKTUUeCKHe PeKOMeH/aluu.

KoHcrieKT fieK1uu Jyiyutiie 1ojipa3zensTb Ha MyHKTbI, CO0/t0jasi KpaCHYI0 CTPOKY. DTOMY B
Oosbiiolt  cremeHd OyAyT  crocoOGCTBOBaTH  BOMPOCHI  T7IaHA  JIEKL[UM, TIpeAJioyKeHHbIe
nperiofiaBatesisiM.  Crieiyer oOpailjaTb BHHMMaHWe Ha aKLEHThl, BBIBO/bI, KOTODbIe [ejlaeT
Tipero/iaBaTesib, OTMeYasi Haubosiee BaKHbIe MOMEHThI B JIEKLJAOHHOM MaTepuasie 3aMmeuaHusIMU

«BA>XXHO», «XOpOIIIO 3dIIOMHHUTbB» U T.II. Mo>xHO Je/aTb 3TO W C IIOMOLIBKO PAa3HOLIBETHBIX
MapKepOB WK DYUEK, ITOAUYEPKHUBAA TEDMUHLI U OIIpeje/IEHUA.

Llenecoobpa3Ho pa3paboTath COOCTBEHHYIO CHCTEMY COKpallleHuid, abOpeBuatyp wu
cuMBOosioB. OJIHAaKO TIpU JajbHeHIed paboTe C KOHCIIEKTOM CHMBOJIBI JIydllle 3aMEHWTh
0OBIYHBIMU C/IOBaMU /1J1s1 OBICTPOTO 3PUTETHLHOTO BOCIIPUSATHS TEKCTA.

PaboTass Haji KOHCIIEKTOM JIeKLMi, HeoOXOAWMO HCII0b30BaTh He TOJBKO OCHOBHYIO
NMTepaTypy, HO U Ty JWTepaTypy, KOTOPYIO AOMOJHUTENbHO peKOMeH/0Ba/l IperofaBaresib.
VIMeHHO Takasi cepbe3Hasi, KpPOTIOT/IMBasi paboTa C JIeKL[MIOHHBIM MaTephasioM I03BOJUT TTyDOKO
OB/IaZleTh TeOPeTHUYeCKUM MaTepHUasioM.

TemaTuKa neKLuii fjaeTcst B paboueii mporpaMme JUCLUTIMHEL

3. MeTtoguuecKue yKa3aHus o0yuarmmumMcs mno MOATOTOBKE K
NMPaKTHYeCKUM/CeMUHAPCKUM 3aHATHAM.

Ha npakThyecKuMX/CeMUHAPCKUX 3aHATHSIX [IPUBETCTBYETCS aKTHBHOe ydyacTue B
00CY>KIeHNM KOHKPETHBIX CHUTYyallii, CIIOCOOHOCTh Ha OCHOBE TOJy4YeHHbIX 3HAHUM HaXOJWUTh
Hanbosee 3¢ (heKTUBHbIe pelleHrs] TO0CTaB/IeHHBIX TIpo0sieM, yMeTb HaxXOAUTb TI0JIe3HBIN
JIOTIOJIHUTE/IbHBIN MaTepuas 1o TeMaThKe CeMUHApCKUX 3aHSATHM.

CTyzileHTy peKOMeHZyeTCs C/lefiytoliasi cxeMa MOATOTOBKHM K CEeMHUHAPCKOMY 3aHSITHIO:

1. O3HaKOMJIeHHe C TIJIAHOM [PaKTUYeCKOr0/CeMHHApPCKOIrO 3aHATHS, KOTOPbIA OTpakaeT
cofiep>kaHue TIPe/I0KeHHOU TeMBI;

2. TIpopaboTaTh KOHCTIEKT JIEKLHA;

3. IlpourTaTh OCHOBHYIO U [JOTIO/THUTE/IbHYIO JIUTEPATYPY.

B mporjecce TOATOTOBKM K TIPAKTUUYECKUM 3aHSATHSIM, HeOOXoAuMMO 0o0paTHTh ocoboe
BHMMaHHe Ha CaMOCTOSTe/IbHOe M3ydyeHHe PeKOMeH/[0BaHHOM yuTepaTypbl. IIpu Bceii momHOTe
KOHCIIEKTUPOBaHUsI JIEKIIMM B HeW HEBO3MO)KHO W3J/IOKUTh BeChb MaTrephaa M3-3a JIMMUTA
ayZauTOpHBbIX yacoB. [To3ToMy camocTosiTenbHasi paboTa ¢ yueOHUKamMu, y4eOHBIMU TOCOOMSIMHY,
HAyYHOM, CIIPaBOYHOM JIMTEPaTypoOH, MarepuasaMd TepHOAWYeCKUX WU3aHuii W VIHTepHeTa
sAB/sieTCsl Haubosee 3(PQPeKTUBHBIM METO/OM TIONyuUeHUsl [OTIOJHUTE/BHBIX 3HAHUWM, MO3BOJISIET
3HAUUTE/IbHO AaKTHUBW3WPOBaTh IMPOLIECC OB/IaZieHUss HWHQopMaruel, crocodcTtByer 0Oosee
rly0OKOMY yCBOEHHIO H3yuaeMOro Marepuana, (OPMHUDYeT VY CTYAEHTOB OTHOLIeHHe K
KOHKpeTHOM rpobsieMe. Bce HOBble TIOHATHS 0 U3y4aeMoil TeMe HeOOXOAUMO BbIyUMTh HaU3yCThb
Y BHECTH B I7I0CCapHii, KOTOPHIH 1iesiecoobpa3Ho BeCTH C CaMOro Hayvasa U3y4yeHusi Kypca;

4. OTBeTUTH Ha BOIPOCHI I/laHa [IPAKTUYeCKOr0/CeMUHAPCKOr0 3aHATHUS;

5. BBITIOJIHUTE [lOMalllHee 3a/laHue;

6. IIpopaboTats TeCTOBBIE 33/jaHUs U 3a/JAUH;

7. Ilpu 3aTpyjHeHUsIX ChOPMyIMPOBaTh BOMIPOCHI K MPero/iaBaTesito.

Pe3ysibTaT TakoW pabOThI [O/DKEH TIPOSIBUTBCS B CIIOCOOHOCTH CTyZieHTa CBOOOZHO
OTBETUTh Ha TeOpeTHUeCKre BOIPOCHI MPAKTHUKyMa, BBICTYNAaTb M Yy4aCTBOBaTb B KOJIJIEKTUBHOM
00Cy>KIeHUM BOMPOCOB M3yYaeMol TeMbl, TPAaBUIBHO BBITIOHATD MMPAKTUUECKHUE 3a/laHUsI U UHbIE
3a/laHusl, KOTOPbIe JatoTCsl B (JOH/le OL[eHOUHbIX CPe/ICTB JUCLIUTLIMHBI.




3. Mertopuueckue yKa3aHusA OOy4YalOIMCA 10 OPraHH3alHM CaMOCTOSTE/THbHOM
padoThI.

Ilefp opraHu3alid CaMOCTOSITE/IbHOWM pabOThbl 1O  JUCLUTIIMHE «VICTOUHUKH W CHCTEMbI
TeTIOCHAOKeHUsI» - 3TO yIyyb/eHWe W paclivpeHWe 3HaHUW B o6jacTu 3HeproobecrieyeHuUs
MIPeJNpPUSTUIA, K PpeIIeHHI0 BOIPOCOB TPOEKTHPOBaHUS, SKCIUTyaTallid W COBEpIIeHCTBOBAHMS
cucteM obecrieueHUst TIPeJTIPUSTUN TEIUIOTOH IMapa W ropsiuedl Bojpl; (hOpMHpOBaHWE HaBbIKa U
HMHTepeca K CaMOCTOSTe/IbHOU TT03HABATeTbHOM JIesITe/TbHOCTH.

CamocrosiTenibHasi pabota 00ydaromMxcsi SIBASeTCS BaXHEWIIMM BUJOM  OCBOEHUS
coJiepKaHusl TUCIIUTIIMHBI, TIOATOTOBKM K TIPAaKTUYeCKWM 3aHATHSIM U K KOHTPOJIBHOM pabore.
Cioja >ke OTHOCATCS UM CAMOCTOSITe/IbHOe YryO/ieHHOe W3yueHWe TeM IMCIUTUTAHBIL.
CamocTrosTenbHasi paboTa TpefCTaB/isieT CO00H TIOCTOSIHHO AEWCTBYIOL[YI0 CHUCTEMY, OCHOBY
00pa3oBaTesibHOTO TIPOLiecca U HOCHUT WCC/Ie/IOBATe/IbCKUIA XapaKTep, UTO TIOC/IYXUT B Oyayiiem
OCHOBAaHMEM /I/I1 HAINMCAHWS BBIMTYCKHOW KBaMU(UKAIMOHHOW pabOThI, TPAKTUYECKOTO
MIPUMEHEHHSI TT0/TyUeHHbIX 3HaHUH.

OpraHusaiysi CaMoCTOsITe/IbHOM paboThl 00yYaroLMXCs OPUEHTHPYeTCsl Ha aKTUBHBIE
MeTOo/[bl OBJIa/IeHHsl 3HAHUSIMU, pa3sBUTHE TBOPYECKHX CMOCOOHOCTeH, mepexof, OT MOTOYHOTO K
VH/IUBH/lyaTM3MPOBAaHHOMY O0yUeHHIO, C yUeTOM MOTPeOHOCTe ¥ BO3MOYKHOCTEH JIMUHOCTH.

[TpaBUnbHAs OpraHMU3allMsl CaMOCTOSTENbHBIX YUeOHBIX 3aHSITHH, UX CHCTEMAaTUYHOCTb,
1jesiecoo0pa3Hoe TIaHUpOBaHWe pabouero BpeMeHM TI03BOJISIET CTy/leHTaM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOEHUM M CUCTEMATU3alMH MPHUOOpeTaeMbIX 3HaHUH, 00ecrieunBaTh BLICOKHH YPOBEHb
yCIIeBaeMOCTH B Iepuoz, 00yueHwusl, 1o/yuynTh HaBbIKU MOBBIIIeHHs TTPOQeCCHOHATBHOTO YPOBHSI.

[ToaroroBKa K IPAaKTUYeCKOMY 3aHATHIO BK/IIOYaeT, KpOMe IPOpabOTKM KOHCIeKTa U
rpe3eHTaly JIeKLMH, TIOMCK JIMTepaTyphl (M0 peKOMeH/I0BaHHbIM CIMCKaM U CaMOCTOSITE/IBHO),
MOATOTOBKY 3aroTOBOK [yisi BBICTYIUIEHWM TIO BOIIPOCAM, BBIHOCHMBIM Il OOCY>KZEHHs T10
KOHKpeTHO! Teme. Takue 3arOTOBKM MOTYT BKJ/IFOUaTh LIUTAThI, (PAKThI, COMOCTaB/IeHUE Pa3/TMUHbIX
Mo3uLMii, cobcTBeHHble MbICTM. Ecmmu mpobiema 3auMHTepecoBasa 00YYaroIIerocs, OH MOJKET
MO/ITOTOBUTEL pedepar U BBICTYIUTh C HUM Ha MPAaKTUYeCKOM 3aHSTUU. [IpakTHyeckoe 3aHsTHe -
3TO, TIpeXK/le BCero, JUCKYyCCHusi, 0OCy)KJeHuWe KOHKDeTHOW CUTyalldd, TO eCTb TIpeJrioJiaraeT
yMeHVe BHHMMaTe/JbHO C/IyllaTh WIEHOB MajJOd TIpyHmbl M MoOZeparopa, a Takke CTapaTbCs
BbICKa3aTh CBOe MHeHUe, BbICKa3bIBaTh COOCTBEHHbIE U/leN U TIPe/IJIOKeHUs], YTOUHATh U 3a/laBaThb
BOIPOCHI KOJI/Ieram 1o 00Cy»XJeHHIO.

[Tpu MOATOTOBKE K KOHTPOJILHOW paboTe 00yYaroMiACs 10/DKEH MOBTOPSTH TPOUI€HHBIN
MaTepHajq B CTPOTOM COOTBETCTBUU C yueOHOM TPOTPaMMOM, WCIIO/Ib3ysl KOHCIIEKT JIeKIMHA U
JUTepaTypy, PeKOMeHZOBaHHYHO TiperojaBaresieM. [Ipy HeOOXOAMMOCTH MOKHO OOpaTUTBCS 3a
KOHCY/IbTal[iel U MeTO/IMueCKOW MOMOILIbIO K MperozaBaTesito.

CamocTrosTenbHasi paboTa peainu3yeTcs:

— HEIOCPe/ICTBEHHO B TIPOL[ECCe ayJUTOPHBIX 3aHATUN - Ha JIEKIUSAX, MPAKTHUECKUX
3aHATUSX;

— B KOHTAaKTe C TIpero/laBaTe/ieM BHe PaMOK PACITUCAHUS - Ha KOHCY/IbTAI[USIX 110 yUeOHbIM
BOTIPOCaM, B XO/le TBOPUECKHUX KOHTAKTOB, NPU JUKBUAALMH 3a/I0/DKEHHOCTeH, TPU BBINTOJTHEHUN
VHVMBUYabHbBIX 3a[JaHUN U T.]I.

- B OubmmioTeke, noma, Ha Kadeape TIPU BBLITIOJHEHUH OOYYAIOIIUMCA yYeOHBIX W
MPAKTUYECKHX 3a/1ay.

Buzapl CPC v kpuTepuu OLjeHOK

(o 6annpHO-pelTuHroBou cucteme 'THTY, CPC orjenuBaetcs B 15 6a/ioB)

1. Pedepar



2. [oxknap
3. Occe
4. Yuactue B MepOINPUATUAX

TeMbl jiT CaMOCTOSITe/IbHOM PabOTHI TIPOMMCaHbl B paboueil TIporpaMMe UCIUTIIHBI.
O deKTUBHBIM CPeICTBOM OCYIIIeCTB/IeHUs 00yUarOL[MCsl CaMOCTOSITe/IbHON PabOoThI SIB/ISIETCS
3/IeKTPOHHasE MH(OPMAaLMOHHO-00pa3oBaTe/lbHasi Cpefila YHUBEpPCUTETa, KOTopas oOecrieurBaeT
JIOCTYTI K y4eOHbIM TIaHaM, pabourM mporpaMmam AMCLUTUIAH (MOJY/iei), TIPaKTHK, K U3aHUsAM
3/IEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocraBure/ib:

HoueHT kadeaps
«TennoTexHuKa U rupaBInKay

COI'TACOBAHO:

3aB. BbiycKaromei kad.
«TenoTeXHNKa U THAPABIHKAY

Hupexrop IYMP

’ /////// / P.A-B Typayes /
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