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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)

LlensiMM OCBOEHMS AWCHMIUIMHBI SBISIOTCS IOJITOTOBKA CIHEUATNCTAa B OOJACTH MPOCKTHPOBAHMA,
CTPOUTENIbCTBA M 3KCIUTyaTallud OTOMHUTEIbHBIX, OTOMUTEIbHO-TIPOU3BOICTBEHHBIX M IPOU3BOJICTBEHHBIX
KOTEJIBbHBIX, OCHANIEHHBIX MAapOBBIMH M BOJOTPEHHBIMU KOTJIOArperaraMi Majod W CpeaHed MOIIHOCTH —
MCTOYHUKOB, KOTOpBIE Hapsiny ¢ TOLI ABISIOTCS OCHOBHBIMH TETIOTEHEPUPYIOIIUMHI UCTOYHUKAMH JIJISI CUCTEM
TEIUIOCHA0XKEHHST JKMIHITHO-KOMMYHaiIbHOTro cektopa (PKKC), mpoMBIIIIEHHBIX NpeanpusITUil U Jpyrux
00BEKTOB PA3TUYHOTO HA3HAUCHUSI.

3agagaMu OCBOCHUSI TUCHUIUTUHEI SIBISIOTCS Nepeiadya CTYICHTY KOMIUIEKCa HEOOXOIMMBIX 3HAaHHUH 110
MPOCKTUPOBAHUIO M OKCIUTyaTalliM KOTEJbHBIX; BBIOOpE W pacuéTe NpPUHIMIHAIBHBIX TEIUIOBBIX CXEM
KOTEJBHBIX U KOTEJIBHBIX arperaToB, ONPEIeICHUIO XapaKTePUCTUK TOIIOYHO-TOPEIIOYHBIX YCTPONUCTB U KOTJIOB,
TpeOyeMbIx s 3 (HeKTUBHON 1 0e30macHOi BHIPAOOTKM TEIUIOBOW SHEPIHM; PAacueTy MHKEHEPHBIX CHUCTEM
KOTEJBHBIX, a TAK)KE OCHOBHOTO M BCIIOMOTAaTEJIFHOTO UX 000pYJOBAaHMS; ONPEACICHUH CTEIICHN BO3/ICHCTBUS
MIPOAYKTOB CTOPaHUs OPraHUYECKOTO TOILIMBA HAa OKPYXKAIOLIYIO Cpelly; YCIoBuil 6e3onacHoil u 3 dexkTrBHOM
SKCILTyaTal 000PYI0BaHUS KOTEIbHBIX.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] IO AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHIM I

KOI[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC HJ'IaHI/IpyeMBIC PE3YyIbTAaThI O6y‘{CHI/I${ I10
KOMIICTCHIIUU HHAUKATOpa JOCTHIKCHUA JUCHUIIIINHEC, 066CH6‘-II/IB3,IOIHI/I€ JOCTHIKCHHEC
KOMIICTCHIIN IJIaHUPYEMBIX PE3YJIbTATOB OCBOCHUS OIIOII

[TIKC-1 Crocoben k|[[IKC-1.1 VYyactByer B cOope[3Haer
y4acTHIO B cOOpPE U aHAIM3E|MCXOMHBIX JTaHHBIX JJIs pacueTa|OCHOBHYIO OCHOBHbBIC (DM3UYECKUE MPUHITUITHI

UCXOJHBIX  JaHHBIX | npoektupoBanus OITJ] paboTe1 000pyIOBAHUSI.

pacdera M IPOEKTHUPOBAHUS ymeer

OITA BeusiBiATe  (u3nyeckre MPUHIUIBI  PaOOTHI
000pyI0BaHus.
BJIajleeT HABbIKAMH
[MousTHsMU du3rueckoit CYIIHOCTH,
ONpeeAomEen IIPUHLUIIBL paboThI
000opyI0BaHUsl.

ITIKC-1 Criocoben k|[[IKC-1.2 VyactByer B aHanmu3e|3Haer

y4acTHIO B cOOpe U aHaIM3e|MCXOIHBIX JaHHBIX A pacueTa|OTHOLIEHUS U CTENEeHU BIUSHHUS HCXOJIHBIX

WCXOJHBIX  JaHHBIX  uIsi|u npoektupoBanus OITJ] nmapameTpoB  paboTel  O00OpyIOBaHUS — Ha

pacdera M TPOEKTHUPOBAHUS KOHEYHBIE MTapaMeTPBbI.

OIlx ymeer

OmnpenensaTb cTeNeHb BIUSHUS HUCXOAHBIX
mnmapamMeTpoB  paboTbl  00OpyJOBaHHS  Ha
KOHEYHbIE TapaMeTpbl paboThl 000PYI0BaHHUS.
BJIaJieeT HABbIKAMH

@U3NYECKOW CYHNIHOCTBIO PAacCMaTPUBAEMBIX
BOIIPOCOB O XapaKTepe BIMSHHUS HCXOJHBIX
napameTpoB  paboTel  O00OpYyJOBaHUS  Ha
KOHEYHbIE ITapaMeTpsl paboThl 000pyA0BaHUS.




[IKC-2
y4aCTHIO
MPOEKTHOMN
TEXHUYECKON
JOKYMEHTaIUH OILJ;
oopMIICHUN 3aKOHYCHHBIX

Crnocoben K
B pa3zpaboTke

u  paboueit

[IKC-2.1 VYyactByet B
pa3paboTke POEKTHOM u
paboueit TEXHUYECKON

noxymenTauu OITJ]

3HaeT

CTPYKTYpY, OIIPEACIAIOLLYIO
[OCJIeI0BATENbHOCTh (DOPMUPOBAHUS Pa3/eoB
IIPOEKTHOM JOKYMEHTaUU

ymeer

ONPENENATh CTPYKTYPY U IIOCIEN0BATEIBHOCTD

MIPOEKTHO- (hopMupoBaHus paszzenon MIPOEKTHOI
KOHCTPYKTOPCKUX paboT JOKYMEHTallud  COIJIACHO  ITOCTaBJIEHHOM
IPOEKTHOM 3a71auu
BJIaJieeT HABbIKAMH
HaBBIKAMU ¢dbopmupoBaHus pa3nennon
POEKTHOI JOKYMEHTaIu1 COTJIACHO
IIOCTaBJICHHOM ITPOEKTHOM 3a1a4u
[TIKC-2 Cnocoben k|[IKC-2.2 VYyacTByeT  B|3HaeT
ydqactuio B paspaboTke|odhopmieHUN 3aKOHYEHHBIX |HOPMBbI odopmiteHus
MPOEKTHOH U paboueil|IpOeKTHO-KOHCTPYKTOPCKUX IPOEKTHO-KOHCTPYKTOPCKOW  JIOKYMEHTAllUH,
TEXHUYECKOU pabot IIpaBUJIa oopMiIeHUS yepTexen u
JOKYMEHTAaIluU OINlZ; pacu€THO-MOSICHUTEIbHBIX 3aIHCOK
oopMmieHNN 3aKOHYEHHBIX ymeeT
MIPOEKTHO- OPUMEHATh MPHUHATHIE HOPMBI M IpaBUIIa
KOHCTPYKTOPCKHUX paboT odopmITeHHS yepTexen u
pacu€THO-MOSICHUTENbHBIX 3aMMuCcoK TUISE

IIPOEKTHO-KOHCTPYKTOPCKOMN TOKYMEHTALUN
BJIaJleeT HABbIKAMH

HOpPMaMH U TIpaBUIIaMH O(QOPMIICHHS YepTexKen
U PACUETHO-TIOSCHUTEIBHBIX  3allMCOK A
IIPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTALUN

ITIKC-3 Crocoben K
MIPOBEPKE COOTBETCTBUSA
pa3zpabaThIBa€MbIX IPOEKTOB
u TEXHUYECKOU
JOKYMEHTAaUH oI
HOPMAaTUBHBIM JOKyMEHTaM

IIKC-3.1 JlemoHcTpHpyeT
3HaHUe HOPMAaTUBHBIX
nokymeHTOoB 110 OT1J]

3HaeT

COBPEMEHHBIE U JACUCTBYIOLIME HOPMATHBHBIE
JIOKYMEHTBI JUTSE CTPOUTENIBCTBA,
IPOEKTHUPOBAHUS U PEKOHCTPYKIMH KOTEIbHBIX
ymeer

UCIIOJIB30BaTh  JICHCTBYIOIIME HOPMAaTHBHbBIE
JIOKYMEHTBI JUISE CTPOUTENBCTBA,

IPOEKTHUPOBAHUS U PEKOHCTPYKIIMH KOTEIbHBIX
BJIaJieeT HABbIKAMH

COJIEP’)KaHUEM M OCHOBHBIMU IEPCIIEKTUBHBIMU
HalpaBJICHUSMU pPa3BUTUS COBPEMEHHBIX H
JNEHCTBYIOIMX HOPMATUBHBIX JOKYMEHTOB IS
CTPOUTENBCTBA, IPOEKTUPOBAHUS "
PEKOHCTPYKIIMH KOTENBHBIX




IIKC-3 Cmocoben k|IIKC-3.2 VYyacTByeT  B|3HaeT
IIPOBEPKE COOTBETCTBUS|[IPOBEPKE COOTBETCTBUS|COBPEMEHHbIE W JEHCTBYIOIIME  HOPMBI
pa3pabaTbhiBaeMbIX TPOEKTOB|pa3pabaTbiBaéMbIX MPOEKTOB H|IPOEKTUPOBAHUS U CTPOUTENIHCTBA KOTEIbHBIX
u TEXHUYECKOM | TEXHUYECKON JOKYMEHTaluU|ymeeT
JOKYMEHTaIUH OILI|OITI HOPMAaTHBHBIM|OTIPEIECTATH COOTBETCTBUSA MPOEKTOB
HOPMAaTHBHBIM JIOKYMEHTaM |I0KyMEHTaM COBPEMEHHBIM UM  JICHCTBYIOIIMM HOpMam
POEKTUPOBAHUS U CTPOUTENIHCTBA KOTEIBHBIX
BJIa/IeeT HABbIKAMU
BOIPOCAMHU COOTBETCTBUS MIPOEKTOB
COBpPEMEHHBIM U  JICHCTBYIOIIUM HOpMam
IIPOEKTUPOBAHMSI U CTPOUTENBCTBA KOTEIBHBIX
[IKC-4 Crocoben k|[IKC-4.1 JeMoHCTpUpYyeT|3HAEeT
MIPOBEICHUIO 3HaHUE HOPMaTUBOB I10|BOMPOCHI COTIPSIKEHUS pean3yeMBbIxX
IIPEIBAPUTEILHOTO MIPOBEJICHUIO IPEJBAPUTEIbHOIO|IIPOEKTHBIX  pPEUIEHMH ¢  HOpMaTHUBaMU
TEXHUKO-3KOHOMHUYECKOTO [TEXHHKO- HKOHOMUYECKOTO|IPEIBAPUTEILHOTO TEXHHUKO-3KOHOMHYECKOTO
00OCHOBaHUSI  TPOEKTHHIX[0OOCHOBAHUS MIPOEKTHBIX [000CHOBAHMS MPOEKTHHIX PEIICHHIMA
pelieHuit pereHuit yMmeer
NPUMEHSATh  HAaBBIKM  JJIs1  pealid3aluu
3¢ (HEeKTUBHBIX MPOEKTHBIX PEIICHUN, OMUPASIChH
Ha HOPMATHUBBI IIPE/IBAPUTEIILHOTO
TEXHUKO-IKOHOMUYECKOTO 000CHOBaHUS
MPOEKTHBIX PEHICHUN
BJIaJieeT HABbIKAMH
HaBbIKAMHU 175 peanu3anuu  dPQPEeKTUBHBIX
MPOEKTHBIX PEIICHUH, ONMUPasCh HA HOPMATUBBI
IPEIBAPUTENHFHOTO TEXHUKO-3KOHOMHUYECKOTO
000CHOBaHUS MPOEKTHBIX PEIICHUIN
[IKC-4 Criocoben k|[IKC-4.2 YyacTByeT B[3HaeT
IIPOBEJEHUIO IIPOBEJEHUHN TIPEIBAPUTEIBLHOTO|BOIIPOCHI COMPSIKEHUS peann3yemMbIxX
MIPEIBAPUTEILHOTO TEXHHUKO- HSKOHOMUYECKOTO|IPOEKTHBIX  pElIeHHMH ¢  HOopMaTHUBaMU
TE€XHUKO-3KOHOMUYECKOTO |000CHOBaHUS IIPOEKTHBIX [IPEABAPUTENBHOIO TEXHUKO-DKOHOMUYECKOTO
00OCHOBaHHS  MPOEKTHBIX |peleHui 000CHOBaHUS MPOEKTHBIX PEIICHUIN
peLieHuin ymeer
MPUMEHATh  HABBIKM IS pealn3aluu
3¢ (HEeKTHUBHBIX MPOEKTHBIX PEIICHUN, OMUPASICh
Ha HOPMAaTHUBBI MIPEIBAPUTEIILHOTO
TEXHUKO-I)KOHOMHUYECKOTO 000CHOBaHUs

MIPOEKTHBIX PEIIECHUN

BJIaJieeT HABBIKAMH

HaBbIKaMU I peanu3auuu 3P (EeKTUBHBIX
MIPOEKTHBIX PELICHUH, ONUPAsCh HA HOPMATHUBBI
MPEIBAPUTENIBHOTO TEXHUKO-3KOHOMHYECKOIO
000CHOBaHHUS MPOEKTHBIX PEIICHUN

3. Yka3anue MecTa IUCOMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

Jannass aucuurnianHa (MOAynb) BKIOYeHAa B bnok «/luctumumuel, moxynu» b1.B.03 ocHoBHOIA
npodeccuoHabHON 00pa3oBaTenbHON nporpaMMbl 13.03.01 TemmosHepreTHka U TEINIOTEXHUKA U OTHOCUTCS K
gacTu, GOpMUPYEMOH YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH Y4eOHOTO MIaHa.




Ne TTpe/IICCTBY 0N AMCIATLIHHDI Kon u HaumeHnoBaHue nHaUKaTopa
n/m JOCTHKEHUS] KOMITIETEHLIUU

1 |Bricmias mareMaTHuKa VK-1.1, YK-1.2, OIIK-2.1

2 |I'maoporazonuHamMuka OIIK-3.1, OIIK-3.2

3 |Temnodusuka u 3HEprocoOepeKeHUE [IKC-2.1, I[IKC-2.2

4 |®usuka OIIK-2.2, VK-1.1, YK-1.2

5 [Xumus OIIK-2.3

6 |OCHOBBI TETUIOAHEPTETUKHU IIKC-1.1, IIKC-1.2

~

WudpopmanoHHbIe TEXHOIOTUU

VYK-1.1, YK-1.2, OIIK-1.1, OIIK- 1.2,
OIIK-4.1, OIIK-4.2, OIIK-4.3

KommerotepHas rpaguka

OIIK-4.1, OIIK-4.2, OIIK-4.3

TexHudeckas TepMOJIUHAMUKA

OIIK-2.2, OIIK-3.3, OIIK-3.4, OIIK
-3.5

Bricmas marematuka:

HHTCTPAJIbHOC U I[I/I(b(bepeHHI/IaHLHOG HCYUCIICHUEC, MCTOJAUKHN PCHICHUS JIMHENHBIX ypaBHeHI/Iﬁ Hn ux

CUCTEM

['uaporazonnHaMuKa:

3aK0oHBI ABWKCHUS )KUAKOCTHU U I'a3da, MECTOAUKH OIPCACIICHHUA MCCTHBIX COHpOTI/IBﬂeHI/Iﬁ

Temnodusuka u sHEprocOEpeKEHUE:

3aKOHEI TCIIonepeaain, MCTOAbl IOBBIIIICHUA 3(1)(1)CKTI/IBHOCTI/I HCITOIB30BAHUS TEIIOBOM OHEPTrun

duzuka:
3akoH bepHyiu, ruipoMexaHuka
XUMHUS:

XUMHYECKHE pCaKluu OKUCIICHUS MCTAJIJIOB, pCaKIIUU 06pa3OBaHI/I$I coJied U MX COeMHEHUI

OCHOBBI TEJIO3HEPIETUKHU :

OcCHOBHBIE HalpaBJIeHUs pa3BUTHS dHEpreTuku B PO n mupe

HNubopMannoHHbIe TEXHOJIOTHH:

OcHOBBI pabOTHI C O(UCHBIMH MPUIOKESHUSIMH
Kowmmnbrorepnas rpaduxa:

OcHoBsl pabotel ¢ CAD-cucremamu
TexHUYECKasT TSPMOTHHAMUKA:
TepMoaMHaAMUYECKUE 3aKOHBI U ITUKJIIBI

Ne
n/n

HOCHCI[y}OH_II/IC JAUCIHUITIIMHBI

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKXCHHA KOMIICTCHIIMH




KB (PUKAIIMOHHOH paboThHI

[ToaroToBka K MpoIeAype 3allMThl W 3allUTa BBITYCKHOMN

VK-1.1, YK-1.2, VK-2.1, YK-2.2, VK-3.1,
VK-3.2, VK-4.1, YK-4.2, VK-4.3, VK-5.1,
VK-5.2, YK-5.3, YK-6.1, YK-6.2, VK-7.1,
YK-7.2, VK-8.1, YK-8.2, YK-8.3, YK-9.1,
VK-9.2, VK-93, VK-94, VK-9.5,
VYK-10.1, YK-10.2, YK-10.3, OIIK- 1.1,
OIIK-1.2, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-2.4, OIIK-2.5, OIIK- 2.6, OIIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5,
OIIK-3.6, OIIK- 3.7, OIIK-4.1, OIIK-4.2,

OIK-4.3,  OIK-5.1,  TIK(I)-1.1,
MKID-1.2, TIK(I)-1.3, TIK()-1.4,
MKD-1.5, TIKA[-1.6, TIKC-1.1,

[KC-1.2, TIKC -2.1, TIKC-2.2, TIKC-3.1,
IKC-3.2, TIKC-4.1, TIKC-4.2, TIKC-5.1,
TIKC- 5.2, TIKP-1.1, TIKP-1.2, TIKP-2.1,
TIKP-2.2, TIKP-3.1, TIKP-3.2, TIKP- 4.1,
TIKP-4.2

2 |TemmomaccooOMeHHOE 000PYAOBAaHHE MTPEIIPUSATHIA

TIKP-2.1, TIKP-2.2, TIKP-4.1, TIKP- 4.2,
TIKC-5.1, TIKC-5.2

3 [["azocHaOxeHue

[TIKC-1.1, [IKC-1.2, TIKC-2.1, TIKC- 2.2,
I1KC-3.1, [IKC-3.2

4. O0beM IUCHUIVIMHBI (MOIYJIf) B 3a4€THBIX €IUHUIAX C YKA3aHMEM KOJHMYeCTBA aKaJeMHYEeCKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI padoTy 00y4awInMXcsli ¢ mpenojasaresjeM (M0 BHAaM Y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux gacel
Bun yuebHO paboTh Beero Ha
4acoB  |NMPaKTHYECKYIO 5 6
MOATOTOBKY
KonTakTHas padoTa 128 64 64
Jlexnmonnsie 3anstus (Jlek) 64 0 32 32
JlaGoparopHsie 3ausTus (J1ad) 16 0 16
IMpaktnueckue 3ansrus (I1p) 48 0 32 16
HMuast koHTaKTHAsA padoTa, B TOM YHCJIeE: 1 0,5 0,5
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy), 5 1 1
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3alluTa KYpPCOBOM pabOThI 0,5 0,25 0,25
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHch'II:TaI_III)/IH Iepe DK3aMEHOM U cliava 05 025 025
Yacbl HA KOHTPOJIb 53,5 26,75 26,75
CamocrositenbHas padora (CP) 103,5 51,75 51,75
OO0miast TPy10eMKOCTh TUCHHUILIUHBI (MOTYJIs1)
yacel:| 288 144 144
3aYeTHbIE eTUHUIIBI: 8 4 4

5. Copep:xxanue IMCHUIUVIMHBI (MOXYJisl), CTPYKTYPHPOBaHHOe MO pa3gejaMm (TeMaM) ¢ yKa3aHUeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTu4eckuii MIaH TUCIUTUIMHBI (MOIYIIS)




Pa3I[eJ'IBI JHUCIUIITNHBI

Cemectp

Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac.

JIEKIIUHA

I13

JIP

MPaKTH-

YECKYIO
HOATO-
TOBKY

BCErO

W3 HUX Ha

BCECTO

13 HUX Ha
MPaKTH-
YeCKYIO
HIOATO-

TOBKY

BCETO

13 HUX Ha
MPaKTH-
YeCKYIO
HIOATO-

TOBKY

CP

Bcero,
qac.

Kon
WHIUKATOP
a
JTOCTHKEHH
i
KOMIIETEHI]
347}

1 pa3nen. DHepreTuueckue
VCTOYHHKH

1.1.

OO0mue CBEJICHUS 00
DHEPreTHYECKUX  UCTOYHHKAX.
OCHOBHBIE TEHIEHIINH 1704
pa3BHUTHSA

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
[TIKC-4.2

1.2.

DHepreTuyeckue peCypceBl.
OcHOBHBIE ITyTH U BO3MOKHOCTH
HUX HUCIIOJIb30BaHUA

IIKC-1.1,
ITIKC-1.2,
IIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
ITIKC-4.2

2 paznen. TommmBo

2.1.

CoctaB W OCHOBHBIE CBOWMCTBA
OpPTaHUYECKOTO TOILIMBA

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
ITIKC-4.1,
[TIKC-4.2

2.2.

TBEpHoe, KXHUIKOE U Ta3oBOE
TOIINBO. OCHOBHBIE CBOMCTBA.

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

3 pazgen. Teopus ropenust

3.1.

OCHOBBI TEOpUU TOPEHUS

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
ITIKC-4.1,
[1KC-4.2




3.2.

CKOpOCTh XUMHUYECKOW peakiuu
TOPEHUs

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

3.3.

MartepuanbHblii 0aJaHC TOPEHUS
ra3oBOro TOIUIMBA

5,75

7,715

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
[IKC-4.2

3.4.

MartepuanbHblii 6alaHC TOPEHUS
XKHJIKOTO U TBEPJOrO TOILUINBA

10

IIKC-1.1,
ITIKC-1.2,
I1IKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
I1IKC-4.1,
[TIKC-4.2

3.5.

TemnepaTypsl rOpeHUs TOILIMBA

IIKC-1.1,
ITIKC-1.2,
IIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

4 paznen. KorenbHble yCTaHOBKU
UX DJIEMEHTBI U CXEMBI

4.1.

KorenpabIe arperartbl ux
TEIUNIOOOMEHHBIE DJIEMEHTHI H
Ha3HA4YCHUC

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

4.2.

TermnoBrie cXeMBI KOTEITBHBIX

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
[TIKC-4.1,
[IKC-4.2




4.3.

Beibop THma u KoIMYecTBa
KOTJIOArPEraToB

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

5 pazgen. [lapoBsie
BOJIOTPEIHBIE KOTJIOArperaThl
MaJION U CpeHEN MOIIHOCTH

5.1.

UyryHHO-CEKIIMOHHbIE KOTJIBI
MaJIOoil MOIITHOCTH

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
I1IKC-4.1,
[TIKC-4.2

5.2.

[TapoBeie u BOJOTPEMHBIE
BOJIOTPYOHBIE KOTJIbI

IIKC-1.1,
ITIKC-1.2,
I1IKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
I1IKC-4.1,
[TIKC-4.2

5.3.

[TapoBeie u BOJOTPEIHBIE
KapoTPYOHbBIE KOTJIbI

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

5.4.

KOHI[eHcaI_II/IOHHBIe KOTIJIBI

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

5.5.

AdpoauHaMUYECKHUN pacuér
KOTJIOarperara

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
[TIKC-4.1,
[IKC-4.2

6 paznen. Torounsle ycTpoicTBa




6.1.

Tonku Ay CI0€BOr0 CHKUTAHMS
TBEPAOTO TOILINBA

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

6.2.

Tonxu KHITAIICTO CJIOA.
BI/IXpeBBIC U NUKJIOHHBIC TOIIKHU

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
[IKC-4.2

6.3.

KamepHbie Tonku

IIKC-1.1,
ITIKC-1.2,
I1IKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
I1IKC-4.1,
[TIKC-4.2

7 pazgen. ['openoynbie
yCTpPOMCTBA

7.1.

["a3oropenoynsie ycTponcTBa

IIKC-1.1,
ITIKC-1.2,
IIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
ITIKC-4.1,
ITIKC-4.2

7.2.

KnnkoToniauBHbBIE TOPETOYHBIE
YCTpOMCTBA

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
ITIKC-4.1,
[1KC-4.2

7.3.

[Ib1eyronbHbie u
KOM6I/IHI/IpOBaHHI)Ie TOPCIIOYHBIC
YCTPOMCTBA

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
[TIKC-4.1,
[TIKC-4.2

8 paznen. Pacuér
naporeHepaTopa HachIIIEHHOTO
napa




8.1.

Pacuér rtemmoBoro  OaiaHca
KoTJIoarperara

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

8.2.

TermoBol pacyér TONKU

12

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
[IKC-4.2

8.3.

TermoBol pacuéT KOHBEKTUBHBIX
MOBEPXHOCTEH HarpeBa

14

IIKC-1.1,
ITIKC-1.2,
I1IKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
I1IKC-4.1,
[TIKC-4.2

8.4.

Tennosoi pacyér
BO3/1YyXOMNOAO0IrpeBaTes

IIKC-1.1,
ITIKC-1.2,
IIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

8.5.

TennoBoi pac4€T SKOHOMaM3epa

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
ITIKC-4.1,
ITIKC-4.2

8.6.

AHanu3 pe3ynabTaToB pacyéra.
[TpoBepka cxoaumocTu OanaHca.

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
[TIKC-4.1,
[IKC-4.2

9 paznen. ubie popmbl
KOHTaKTHOU paboThl (5 cemecTp)




9.1.

KypcoBoii npoekt

1,25

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

10.

10 pa3nen. Koarpons (5
ceMecTp)

10.1

DK3aMeH

27

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
ITIKC-4.2

11.

11 pa3nen. AspoiuHaMHUYECKUI
pacuét maporeHeparopa

11.1.

AdpoarHaAMUYECKU pacuér
naporeHeparopa

10

16

IIKC-1.1,
I1IKC-1.2,
IIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

12.

12 pa3zpmen. DneMeHTHI KOTIIOB

12.1

YTunuzaropsl TEIIOTBI
yxomsaumx rasos. [loBepxHocTH
Harpesa KOTJIOB,
naponeperpeBaTenn

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
ITIKC-4.1,
[TIKC-4.2

12.2

OOMypoBKa KOTIIOB. B3pbIBHBIE
U IpeoXpaHUTEIbHbIE KIlalaHa,
JIECTHHMIIBI, TUTOIAKH,
rapHUTYypa KOTjoarperara.

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

12.3

BapaGanbl KoTioarperaros

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2




12.4

[TpoayBka KoTI0arperaToB

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

13.

13 pazaen. TornmuBHOE
XO03AHCTBO

13.1

TorumBocHa0XKeHUE
ra3su(UIMPOBAHHBIX KOTCIBHBIX

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
ITIKC-4.2

13.2

TormnmuBocHaOXKEHNE
JKUIKOTOILUTUBHBIX KOTEIbHBIX

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

13.3

TormnmuBocHaOXKEHNE
TBEPAOTOIITUBHBIX  KOTEIbHBIX
CJIOCBOI'O CO)KUTAHUA TOIIJINBA

IIKC-1.1,
ITIKC-1.2,
IIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
ITIKC-4.1,
ITIKC-4.2

13.4

TomauBocHaOXeHUE
MBbUICYT'OJIBHBIX KOTCJIbHBIX

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
ITIKC-4.1,
[1KC-4.2

14.

14 pazpen. Cucremsl
[IAKO30JI0y1aJIEHUs,
ABIMOYIAJICHUA U OYUCTKH
MPOJIYKTOB CTOPAHHUS OT
BPCAHLIX HHI'PECAVCHTOB

141

Cucrembl ToAa4YM BO3JyXa Ha
TOpeHue

16

26,7

45,75

ITIKC-1.1,
ITIKC-1.2,
I1IKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2




14.2

Cucremsbl JLIMOYTATICHUS
KOTEIbHBIX

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
I1KC-3.2,
IIKC-4.1,
[TIKC-4.2

14.3

Cucremsbl IJIAKO30JI0Y JaJICHH A
KOTCJIIbHBIX (¢{0) CJIOCBBIM
CXXHUI'aHHEM TOIIIMBaA

IIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
[IKC-4.2

14.4

CucreMbl  OYMCTKU JABIMOBBIX
ra30oB OT YHOCOB

IIKC-1.1,
ITIKC-1.2,
I1IKC-2.1,
ITIKC-2.2,
I1KC-3.1,
I1KC-3.2,
I1IKC-4.1,
[TIKC-4.2

145

Meroabl  OYMCTKH  JIBIMOBBIX
ra3oB OT BPEIHBIX HHIPEIAUEHTOB
(NOx u SOx)

IIKC-1.1,
ITIKC-1.2,
IIKC-2.1,
ITIKC-2.2,
I1KC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

15.

15 paznen. OGopynoBanue
JeadpUPOBAHUS TUTATELHOM
BOJbI

151

ATMoc(epHble KOJIOHKOBBIE U
0OECKOJIOHKOBBIE 1€a3paTophbl

0,5

3,5

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
IIKC-4.1,
ITIKC-4.2

15.2

BakyymHnble neaspatopsl

ITIKC-1.1,
ITIKC-1.2,
ITIKC-2.1,
ITIKC-2.2,
ITIKC-3.1,
ITIKC-3.2,
[TIKC-4.1,
[IKC-4.2

16.

16 paznen. BcnomorarensHoe
o0opymoBaHue KOTENbHOM




ITIKC-1.1,
ITKC-1.2,
I1IKC-2.1,
16.1 |TerumoobMeHHBIE anmapareL,| o | 4 5 6 9 ITIKC-2.2,
HACOChI U UHXKEKTOPBI IIKC-3.1,
ITKC-3.2,
[TIKC-4.1,
ITIKC-4.2
ITKC-1.1,
ITIKC-1.2,
[TIKC-2.1,
16.2 |PacmupuTtenbHbie Oaku u 6 2 05 5 8.5 [1IKC-2.2,
3aropHas apMmarypa I1KC-3.1,
ITIKC-3.2,
ITIKC-4.1,
I1KC-4.2
17. |17 paznen. Uuble popmel
KOHTaKTHOU paboTel (6
CEMECT))
ITKC-1.1,
[TIKC-1.2,
ITIKC-2.1,
17.1 . [TIKC-2.2,
KypcoBoii npoekt 6 1,25 KC-3.1
[TIKC-3.2,
ITIKC-4.1,
I1KC-4.2
18. |18 paznen. Kontpons (6
CeMecCTp)
ITIKC-1.1,
ITIKC-1.2,
ITKC-2.1,
18.1 [TIKC-2.2,
Ok3aMeH 6 27 KC-3.1
ITIKC-3.2,
ITKC-4.1,
ITIKC-4.2
5.1. JIeknun
Ne | HaumenoBanue paszaena .
. HaumeHnoBanue 1 kpaTKoe coep KaHue JeKIUi
n/m U TeMBbI JICKIIH
OO6mue cBeieHns 00 SHEPTEeTHUECKUX UCTOUYHUKAaX. OCHOBHBIE TEHCHIIUN MX
pa3BHUTHS
OOmme ceenenus 00 |BBonHble cBeneHus. DHepreTHueckue pecypcbl. Bo3oOHoBIsiemble U
1 YHEPreTHUECKUX HEBO300OHOBJISIEMBIE HYHEPreTHYECKHE pPEeCcypchl WX pOJb B HApOJIHOM
ucrounukax. OcHoBHBIE |[X03siicTBe.  IlepcriekTuBBI  pa3BUTHS — TEIJIODHEPTETHKA M MECTO
TEHICHIIUN UX Pa3BUTHsI [OTONUTEIBHO-TIPOMBIIIJIEHHBIX W OTOIMUTEIBHBIX KOTEJNBHBIX B 0O0IIEM
OanaHce MPOM3BOJCTBA TETUIOBOW dHEPrUH. VICTOUHHUKH TETIOBOM DHEPTHUU.
[TepcrieKTHBBI Pa3BUTHUS UICTOYHHKOB TEIIJIOBON YHEPTHH.
Ounepreruyeckne pecypcbl. OCHOBHBIE TYTH W BO3MOXHOCTH  HX
DHepreTuyecKkue UCIIOJIb30BaHUS
2 pecypcbl. OcHOBHBIE | DHepreTuueckue pecypchl. OCHOBHBIE ITyTH U BO3MOKHOCTH HCIIOJIB30BaHUS
IIyTH U BO3MOXKHOCTH HX |BO30OHOBJIAEMBIX U HEBO30OHOBJIAEMBIX HCTOYHUKOB dHepruu. Ilonoxenue
HCTOJIb30BAHUS M0 OXpaHE OKPYKAIIIEH Cpeapl OT BPEAHBIX BHIOPOCOB TPHU CIKUTAHUU
OpPTaHWYECKOTO TOIUIMBA B 3aKOHaX PO.




CocTaB 1 OCHOBHBIE

O6mme cBenenus 00 opranndeckom Torunee. Kmaccudukanms.
O6mue cBeaenms. CocraB opraHudeckoro TomuuBa. Kiaccudukanus

3 |cBoiicTBa OpraHNYECKOro
TOIUIMBA. Y CIIOBHOE TOILIUBO.
TOILJINBA
. Tsépnoe, xKuIKOE U ra3000pa3HOE TOIIUBO
TBépnoe, KuaKoe u Tré
BEpIOE, XKUAKOE U TazoBoe TommBo. Cdepa ero mcrnonb3oBaHusi. Mecra
4 ra3oBo€ TOILIUBO.
. no6br4u. OcHOBHbIE TexHosoruu A00br4u. CoctaB TomauBa. OCHOBHbIE
OcHOBHbIE CBOWCTBA. .
CBOIcTBa TomMBa. Temnora cropanusi TOIUIMBA.
OcCHOBBI TEOPUH FOPEHUS
OcHoBbl Teopun ropeHud. llonHoe M HeEmonaHOe cropaHue TOIUIMBA.
5 | OcHOBBI TEOPUH FOPEHUS .
CrapuiiHocts TOpeHHs. Ponb kodduumenta wu30bITKa BO3AyXa U €ro
BIIMSIHUE HA CKUTAHUS PA3IIMYHBIX BUAOB TOILIUBA.
. |CxopocTb xumMHueckoi peakuuu ropeHusi. Temmneparypa ropeHusl.
CKOpOCTh XMMHUYECKOM N
6 CkopocTh  XMMMUYECKOM  peakuuu ropeHus. KuHetnka  ropeHus.
PCAKIII TOPCHUA CrexnoMeTpuuecKoe COOTHOUICHHUE.
KoTtenpHble arperatsl UX TEIUIOOOMEHHBIE YJIEMEHTHI U Ha3HAUYEHUE
KorenbHble arperatel ux (OOmUE TMOHATHA O  TEIJIOTEHEPUPYIOIIEH  YCTAHOBKE, KOTEJIBHOM,
10 TEI000MEHHbIE terioreHepatope  (xormoarperare).  CocraB  kKomioarperara (1o
9JIEMEHTHI U Ha3HAUEHUE [TEIUNIO0OMEHHBIM cTymneHsaM). Haznauenue u oOmuii npuHmmn padoThl Bcex
TEIUIOOOMEHHBIX YCTPOWCTB, BXOISIINX B COCTaB KOTJIOArperara.
TenoBble CXEMbI KOTEIBHBIX
[IpyHuMnuanpHas TEIUIOBas cXxeMa KOTEJIBHOM C MOAKIIOUYEHUEM OTKPBITON
TemnoBsle cxeMbl . . .
11 BOJSIHOM TeruioBoM certu. [IpuHIMNManbHas TEIUIOBash CXeMa KOTEJIbHOU ¢
KOTEJIbHBIX . o . .
MIOAKJIIOYEHUEM 3aKpBITOM BOJSHOW TeIIoBoM cetu. MX ycTpoicTBoO,
OCHOBHBIE OCOOCHHOCTH ¥ IMPUHLIUT PaOOTHI.
q UyryHHO-CEKIIMOHHBIE KOTJIbI MAJIOM MOIIIHOCTH.
HHO-CEKIIMOHHBIE
13 yry °KI Knaccudpukanus xotiaoB. OcHOBHble 0ocoOeHHOCTH KOoHCTpykuuu. Cdepa
KOTJIBI MaJIOM MOIIIHOCTH
m npuMeHeHus. JIoCTOMHCTBA U HEIOCTATKH.
[TapoBsle 1 BogorpeiiHble BOAOTPYOHBIE KOTIIbI
. [TapoBble BOIOTPYOHBIE KOTJIBI C €CTECTBEHHOM U NPUHYAUTEIbHOU
[TapoBeie 1 BOJOTpeliHbIE o
14 nupkynsanued. KpaTHocTe M moabeMHas cuiaa LUPKysnuu.  Cxemsl
BOJOTPYOHBIE KOTJIbI .
IBUKEHMST BOABI M MapoBoAssHOW cmecH. OCHOBHbIE OCOOEHHOCTHU
koHCcTpykuuu. Cdepa npumenenus. JJocTOMHCTBA U HETOCTATKU.
[TapoBsble 1 BoorpeiHbIe KapoTpyOHbIE KOTIbI
. [TapoBble kapoTpyOHBIE KOTJIBI C €CTECTBEHHOW W NPUHYAUTEIbHON
[TapoBeie 1 BogOTrperiHbIE o .
15 nupKyasanuen. CXxeMbl IBHKEHHUS BOJBI M MApOBOJASHOM cMecu. OCHOBHBIE
XKapoTpyOHBIE KOTJIBI
ocobennoctn koHcTpykiuu. Cdepa mnpumenenus. JloctomHcTBa U
HEJOCTaTKH.
K KonneHcannoHHbIe KOTIIBI
OH/JICHCAIIMOHHBIE
16 A I OcHoBHbIe 0cO0eHHOCTH KOHCTpYKIMH. Cdepa npuMmeHenus. JlocTouHeTBa u
KOTJIBI
ot HEJO0CTaTKH.
Tomnku u1s cI0EBOro CKUTaHUs TBEPIOTO TOIUIMBA
Tomnounsle ycTpoiicTBa, Ha3HadeHHe. CI0eBble TOMKU U UX KJIACCU(pHUKALHUSL.
TomoyHble yCTpPOMCTBA C HEMOABUKHOM KOJOCHUKOBOM  PELIETKOM.
[Tonymexannyeckue W MexaHHMYeckue TONKU. [IHeBMOMexaHHUYecKue
Tonku 111 C10€BOTO N .
) 3a0bpacelBaTeNld, MX YCTPOMCTBO M mNpuHOMI JeiictBus. LlenHbie
18 CKMTaHUs TBEPIOTO
o a KOJOCHUKOBBIE  pEHIeTKM C TMpsAMBIM U OOpaTHBIM  XOJIOM, C
TOTLINB
THEBMOMEXaHUYECKUMHU  3a0pachlBaTeNIIMH M HIAXTHBIM  HPEATOMKOM.
[lepcnekTuBBl pa3BUTHS TOIOYHBIX YCTPOWCTB CO CIOEBBIM IPOLECCOM
ropenus. JloCTOMHCTBA, HEAOCTATKN, OCHOBHBIE PACUETHBIE XapAKTEPUCTUKU
TOTIOK.
19 TOIKY KUIAIIEro ¢jios. | L ONKH KHIIALIEro Cl0si. BUXpeBble U IUKIOHHBIE TOIKU

Buxpessle u

OCHOBHBIE TOHATHSA TICEBIOOKHMKXCHHOT'O CJI04. HepBaﬂ " BTOpas




OUKJIOHHBIC TOIIKH

KpUTHYECKHE CKOpPOCTH. KOHCTpYKTHBHBIE OCOOCHHOCTH TOMOK KHIISILIEro
cinosi. BuxpeBble M NMKIOHHBIE TONKH. KOHCTPYKTHBHBIE OCOOEHHOCTH.
Cdepa npumenenns. JJocTOMHCTBA 1 HETOCTATKH.

Kamepnbie Tonku

20 KamepHbie TOKH YCTpOWCTBO TOMOK JUIsl CKUTAHMUS JKUIKOTO W Ta3000pa3HOro TOIUIMBA.
KoHcTpykTuBHBIE 0cO0€HHOCTH. JIOCTOMHCTBA U HEJOCTATKH.
I"azoropenoynsie ycTponcTBa
Kiaccudukanms razoropenodnsix yerpoicts. Audy3noHHbBIN, cMeIaHHbIN
(mndGy3MOHHO-KMHETUYECKH) M KUHETUYECKUH METOMbl CXKUTaHHs rasa.
21 Fa30ropevnquHe OcHOBHbBIE KOHCTPYKTUBHBIE 0COOCHHOCTH AU(PPY3MOHHBIX, HHKEKIIHOHHBIX
yerponctsa CpPEAHEro [aBJCHHUs Tra3a, WHKXEKIHMOHHBIX MHOTO(pAaKEIbHBIX HU3KOTO
JIaBJICHHsI Ta3a U IOPEJIOK C MPUHYAMUTENbHOM mojadei Bo3ayxa (IyThEBBIX
TOpEJIOK).
KuakoroniauBHbIE TOPEIOYHBIE YCTPOMCTBA
Kunkorormmmeaple  |OCHOBHBIE OCOOCHHOCTH CXKUTAHUS KUAKOTO TOIUIMBA. BHIIBI M OCHOBHBIE
22 ropesIouHbIe YCTPOMCTBA |[KOHCTPYKTUBHBIE XapakTepucTuku (opcyHok. Ilomorpes, ¢uubTpanus u
pacnbUIMBaHUE KUIKOTO TOILUIUBA.
[Ipu1eyrosibHbIE 1 KOMOMHUPOBAHHBIE TOPEJIOYHBIE YCTPOICTBA
[TbUIEYTOBHbIE U OCHOBHBIE KOHCTPYKTHUBHBIE OCOOCHHOCTH IBIJICYTOJIbHBIX T'OPEJIOK, U
23 KOMOMHMPOBAHHBIE  |TOPEIOK IPEAHA3HAYECHHBIX I CHKMIAHUS Da3JIMYHBIX BHOB TOILIMBA
rOpeJIoYHbIE YCTPOIMCTBa |(Ta30Ma3yTHEIX, IBLIEra3oBbIX, HbulcrazoMasyTHbix). Cdepa npuMeHeHus,
JIOCTOMHCTBA U HEJAOCTATKHU.
YTunuzaropsl TEIUIOTHl yXOIAUMX ra3oB. [loBepXHOCTH HarpeBa KOTJOB,
naporeperpeBareian
OKpaHHble M KOHBEKTHBHBIE IIOBEPXHOCTH HarpeBa. PacnoioxxeHue,
Y TUIM3aTOPHI TEIUIOTHI (XapaKTEPUCTHKA W YCJIOBUS pabOThl. XBOCTOBBIE IMOBEPXHOCTH Harpesa.
YXOJSIIUX ra30B. Bopasable skoHOMali3ephl, BO3yXONOJOrPEBATENN, YTUIM3ATOPHl TEIJIOTHI
33 | IloBepxHOCTH HarpeBa [KOHTAKTHOIO M IIOBEPXHOCTHOI'O THIIOB, MX YCTPOMCTBO M KOMIIOHOBKA.
KOTJIOB, TexHuKo-3Kk0HOMHMYECKHE MoKa3arenu. [laponeperpesarenn, ux ycTpoucTBO
naporieperpeBaresii  |[d KOMIOHOBKAa. (OCHOBHbBIE HamlpaBieHUs, pa3BUTHE, Kiaccudukanus,
pabouue nmapameTpsl. TeMiepaTypHbIi PeKUM 000TPEBAEMBIX MTOBEPXHOCTEN
HarpeBa. Cxembl ABM)KEHHUS BOABI U TAPOBOJSHON CMECH.
O6MmypoBka kotiioB.  |OOMypoBKa KOTJIOB. B3pBIBHEIE M IIPEIOXPAHUTENIBHBIE KIIANIaHa, JIECTHHILL,
B3priBHbBIC 1 IUIOLIA/IKH, TAPHUTYpa KOTJIoarperara.
34 npenoXpaHuTebiple  |B3phIBHBIE Kiamana B OOMypOBKE TONKM M Ta3oxojJax KoTjoarperara,
KJIallaHa, JJECTHUIBI, |METOJAMKa uX pacueta. Ilnomanku u nectHuisl kotinoarperara. OOMypoBka
IUIOLIAIKK, TAPHUTYpa |KOTJIOArperaToB W IPUMEHSEMbIE Marepuanbl. TemrmepaTypHble IIBBI.
KOTJI0arperara. I'apHuTypa KoTIOarperara.
bapaGanbl KoTI0arperaTtos
VYcrpoiictBa M KOHCTpyKIuM OapabaHoB KoTioarperaroB. (CrocoObl
bapabanbt MIOJIy4EHUS CyXOro 1 uncroro napa. Cenapupyromue yctpoiictsa. ApMarypa
3 KOTJIOArperaTtoB U TpeJoXpaHUTEIbHbIE YCTPOMCTBA. MeToabl oOecreueHuss YUCTOThl Mapa:
cernapanus napa, CTylleH4aToe UCIIapeHue BOJbl, BHIHOCHBIE LINKJIOHBI U JIp.
Ileproanueckas 1 HenpephIBHASI IPOIyBKa KOTJIOATPETaTOB
36 Iponysxa Teopernueckne 0coOEHHOCTM W BHIbI MpOAyBKU. CXeMbl peanu3aluuu
KoTIoarperatos NIEPUOJNYECKON U HETIPEPHIBHOM MTPOYBKH.
TommBocHaOxeune |TOMIMBOCHAOX)EHNE Ta3U(DUITMPOBAHBIX KOTEIIBHBIX
37 razupunuposanneix  [['a30Boe x03s1cTBO KoTenbHbIX ['PY, IIPIT u I'PII, HapyxHbIC 1 BHYTpCHHHE
KOTEJIbHBIX ra3onpoBOAbI, IIEPEBOJ KOTJIOB HA Ira30BOC TOIIJIUBO.
38 TomBocHa6kenme | L OTUIMBOCHA0KEHHE KU IKOTOIIMBHBIX KOTEIBHBIX

KUIKOTOIINIMBHBIX

[ToaroToBka KMAKOTrO TOILIMBA K C)KUTaHUIO. Ma3yTHOE X0351iCTBO




KOTCJIBHBIX: JKCJIIC3HOAOPOXKHBIC OCTaKaJbl, C€MKOCTH IJId XpPaHCHMH,
nogorpeBa M ICPCKAYKU KUIAKOIO TOINIMBA, MA3YTOHACOCHBIC CTAaHIIUU.

KOTEJILHBIX o
[IpoTuBOMOX)KapHBIE TPEOOBAHUS K 3aJaHUSIM Ma3yTOHACOCHBIX CTAHIIUN U UX
BEHTUJISLINU.
TonnmuBocHaOkeHHEe TBEPIOTOIUIMBHBIX KOTEINBHBIX CJIOEBOTO CXKUTAHUS
TOILJINBA
TomnuBocHaOxeHUE ..
N [ToaroroBka TBEPAOro TOIUIMBA K CIOE€BOMY Cxuranurp. IloaroroBka
TBEPIOTOIITUBHBIX .
39 JPEBECHBIX OTXOJIOB K CKWUTaHWI. TOIUIMBHOE XO3SMCTBO KOTEIBbHBIX,
KOTEJILHBIX CIIOEBOIO
paboTaronx Ha TBEPJAOM TOIUIUBE: TOIUIMBHBIC CKJIAIbI U CHUCTEMBI
C)KUTaHUs TOILIMBA .
TOIUITMBONO1a4u. TOIUTMBHOE X0O35HMCTBO KOTEJBHBIX Ha JIPEBECHBIX OTXO/AX.
[ToaroroBka TOMIMBA, I0Jja4a TOILINBA B TOTIKY.
TomBocHa0XEHNE MBUICYTOIBHBIX KOTEIBHBIX
TommuBocHaOxkenue |[IOArOTOBKa MBUIEBUIHOTO TOIUIMBA K KAaMEPHOMY CHXKHTaHWIO. Buabl
40 [BLIEYTOJIBHBIX TOIUIMBA, UCIIOJIb3yeMBbIe JIJIsI TPUTOTOBICHUS MBbLTH. OCOOEHHOCTH CKUTAHUS
KOTEJIbLHBIX nbUTA. MenbHHYHBIC YCTAHOBKY TSl pa3moia TBEPIOTo TormimBa. OCHOBHBIC
KOHCTPYKTHUBHBIE OCOOCHHOCTH.
CucTeMbl TUTAK030JI0YIaJICHUS] KOTEJIBHBIX CO CIIOCBBIM CKUTAHUEM TOTLIMBA
CHucreMbl N
Knaccupukanmss  cucrem  II3Y. CxemMbl MeXaHUYECKOW  CHUCTEMBI
[IUTAKO30JI0Y1aJICHUS
43 o0OpynoBaHUsl, peXUM paboThl, CKIAAUPOBaHHE MUIAKA U  30JbL
KOTEJILHBIX CO CIIOEBBIM o
Hcnonk30BaHue MIIaKka U 30161 B HAPOTHOM XO3SHCTBE.
C)KMTaHUEM TOILIMBA
CucreMbl OYUCTKH JHIMOBBIX T'a30B OT YHOCOB
CucreMbl OYUCTKHU CrocoObl  yaBIMBAaHWUS  TBEPABIX  YACTHI[: MEXAHHYECKHE  CyXHUe
44 JIBIMOBBIX Ta30B OT 30J10yOBUTENN (IIUKJIOHBI), MOKpbIE CKpPyOOepbl U 3IEKTPO(QUIBTPHL.
YHOCOB [TpuHIHIBT PabOTHl ITUKIOHOB, CKPyOOepoB H 31eKTpOoPHiIbTpoB. CXEMbI
KOMOMHHPOBAHHOTO 30JI0YJIaBIMBaHUS.
MeTobl OYHCTKH ABIMOBBIX Ta30B OT BpeAHbIX HHrpeaueHToB (NOX u SOX)
OxpaHa OKpyKarolei cpeibl OT BPEIHBIX BBIOPOCOB P CKUTAHUH TOTLTHBA
B KOTNIax. BpenHble mMaporasoBbleé BBIOPOCHI C MPOAYKTaMHU CTOPaHUS
OpPraHWYECKUX TOIUIUB. KaueCTBEHHBIN M KOJMUYECTBEHHBIA COCTaB BPEIHBIX
MeToasl OUUCTKHA
TBIMOBBIX TA30B OT BEIIECTB B MPOAYKTAX CrOpPaHMs pa3MMyYHBIX TOTUIMB. OOpa3oBaHNEe OKCHIOB
45 a30Ta W Cephbl, OKCUIA YIrIepo/a, CAKHUCTHIX YaCTHIl, U KaHUEPOT€HHBIX
BPEIHBIX UHTPETUCHTOB o
(NOX 1 SOx) coenuHeHmi. PaccenBanue BpeqHBIX BEIOPOCOB B aTMOc(epe uepe3 AbIMOBBIC
TpyOBI. MeToIbI TTO/IaBIICHUST 0OPA30BaHUS U YJIABIMBAHMS OKCHIOB a30Ta H
cepbl. CxeMbl, 000pynoBaHue 1 3((HEeKTUBHOCTb.
AtMmochepHbIe ATMOc]epHbIe KOJTOHKOBBIE 1 0€CKOJIOHKOBBIE JI€adpaTOPhI
46 KOJIOHKOBBIE U ®du3ndyeckue OCHOBBI  MPOIECCOB  JieadpupoBaHus. KOJOHKOBBIE U
0ECKOJIOHKOBBIE 0ecKOOHKOBBIE aTMOC(epHbIe feadpaTopsl. [Ipunnumn padotel. JlocTonHcTBa
Jlea’paTopsl 1 HEJOCTATKU.
BakyymHuble neaspatopsl
47 | Bakyymusle aeaspatopsl |OCHOBHBIE KOHCTPYKTHBHBIE XapaKTEPUCTHKH BAaKyyMHBIX [1€a3paToOpOB.
[TpuaIEI paboThl, chepa MPUMEHEHHS, JOCTOMHCTBA U HETOCTATKH.
TemnmooOMeHHbIE TemmooOMeHHBIE anmapaThl, HACOCHI U WHKEKTOPHI
48 anrapatsl, HaCOCHI U BI/I)IBI HAaCOCOB, HWHXCKTOPOB H TEIUIO0OMEHHNKOB INPpUMCHACMBIX B
MHKEKTOPHI KOTeNbHBIX. OCOOEHHOCTH KOHCTPYKIUNA. MeTOAbl yCTaHOBKHU.
PacmpurenpHble OaKM U 3aIIOpHAS apMaTypa
49 Pacmmpurensable 0aku u [Pacimmpurenshele 0aky U 3anopHas apmarypa. OcoO€HHOCTH KOHCTPYKIMH.

3aropHas apMarypa

Metoapl yCTaHOBKHU B KOTENTbHON. MeTo1bI BEIOOpA JIJIst CUCTEM.




5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanue pasnena

é\/@n U TeMbI IPAKTHYECKAX HanmeHnoBaHue U coepKaHue MPAKTUYECKUX 3aHATHH
3aHATHN
MarepuanbHblii OanaHc rOpeHHs ra30BOTr0 TOILUIMBA
. OnpeneneHne TEOPETUYECKOTO M JEHCTBUTEIBHOTO PAacXOJOB BO31yXa.
MarepuanbHblii OanaHc o i o .
NPEACIICHUE YIEIbHBIX OOBEMHBIX JOJE€HM W MapLUUAIBHBIX JABJICHUU
7 TOpPEHHUs ra30BOro
KOMIIOHEHTOB ~ IIPOJYKTOB  IIOJIHOTO  CrOpaHMsl TIa30BOrO  TOIUIMBA.
TOTIHBa OnpeneneHue  SHTAIbIMM  NPOAYKTOB  CrOpaHHMs Ha  BBIXOAE U3
TEIIOOOMEHHBIX CTyINEHEH, BXOJAIINX B COCTaB KOToarperaTa.
MarepuanbHblii Oananc TOpEeHHs! )KUAKOTO U TBEPAOTO TOILIIMBA
Ilepecuér coctaBa TomIMBa M3 CIpPaBOYHOro B paboumil. Omnpenenenue
MarepuanbHbiii 6aaHc |TEOPETHYECKOTO M JCHCTBMTENBHOIO PAcXogoB Bosayxa. OmnpenencHue
8 rOPEHMs XKHUIKOrO ¥ |yACIbHBIX OOBEMHBIX J0JIEH M NapUUaIbHBIX JaBJICHUH KOMIIOHEHTOB
TBEPAOrO TOIUIMBA  |IPOYKTOB IIOJIHOIO CrOPaHMsA KUJIKOTO M TBEPAOro Tommsa. OnpenencHue
SHTAJBIIMU MPOAYKTOB CIOPAHUS Ha BBIXOJE U3 TEIUIOOOMEHHBIX CTYIEHEH,
BXOJAIIMX B COCTaB KOTJI0Arperara.
Pacuér remnieparypsl ropeHus
9 Temmepatypet ropenns Onpenenenve  TemmepaTrypbl  FOpeHHs  (KapOIpPOU3BOJUTENILHOCTH,
Toriba KaJOPUMETPUUYECKOH, TEOPETUUECKOH, IeHCTBUTENIBHOI).
Bp16op Tuma u Br16op naporenepatopos IKBp
12 KOJIM4eCTBa Onpenenenne konuuectsa kornoarperatos JIKBp i korenbHOM
KOTJIOArPEraToB
. |A’poamnamuyeckuii pacu€T BOJOTPYOHOTO MapOBOIo KOTioarperara
17 Aapf)HHHaMquCKHH Buytpukoriosas a’poauHamuka. MeToauka a’poAMHAMHYECKOTO pacyéTra.
pactet Kolioarperara Omnpenenenre NoTeps AaBJIEHUS B Ta30X0/1aX KoTioarperara
[Ton6op ra3oropesoyHbIX yCTpPOHCTB
Meroanka mom0opa Ta3oropesioYHOro YCTPOMCTBA JUIsi KOTJIOB Maylod M
21 Fa30ropevnquHe cpenHeil MomHocTH. OCHOBHBIE TOIXOAbl K INPOEKTUPOBAHUIO CUCTEMBI
yeTpouctsa nmojayn Bozayxa K ropenkaM. Koserpykuus cucrembl. OcoOeHHOCTH
a’pOJUHAMUYECKOr0 pacy€ra CUCTEMBI ITOAAYX BO3AyXa K TOPEJIKaM.
Pacuér TerioBoro 6anaHca KoTyioarperara
3amaya TerioBbIX pacuéroB. [loBepouHble UM KOHCTPYKTHBHBIE PACUETHI.
ANTOpUTM COCTaBJIE€HHS YpaBHEHHs TEIJIOBOro OanaHca MapoBOro KOTJia
24 Pacuér TerioBoro «IKBp». VYpaBHeHnue oOpartHoro Oamnanca, ompeaenenue KIIJI (Opyrro)
OayaHca KoTiioarperata |KoTyioarperara. Meroauka OINpeneiaeHus MOTeph TEIIOTHL: € YXOAAIKUMU
ra3aMM, XMMHYECKMM M MEXAHMYECKUM HEIO0KOTOM, C IOTEPSIMH 4epes
HapyXHbIE OIPaXJACHHUs, U BBIIPY>Ka€MbIM U3 TONKH HITaKkoM. OmpenencHue
4acOBOT'0 pacxo0/a TOIUIUBA.
TeruoBoi pac4€r TONKH
OcHoBHasl 3a3Jaya MOBEPOYHOIO TEIUIOBOTO pacy€ra TONKU. AJTOPUTM
o . MOBEPOYHOT0 TEMJIOBOro pacuéra Tonku. CocTaBieHHe TaONMIBI JaHHBIX
25 | TennoBoii pacu€t TONKH
KOHCTPYKTUBHBIX XapaKTEPUCTUK TONKH, TPEOYIOIIUXCS ISl BBITOJIHEHUS
TEIIOBOro pacuéra. OmnpeneneHue pacu€THOM TeMIepaTypbl HMPOIYKTOB
CrOpaHus Ha BBIXOJIE U3 TOIKH.
TernnoBol pac4€T KOHBEKTUBHBIX ITIOBEPXHOCTEN HArpeBa
OcHOBHasg 3ajada ITOBEPOYHOTO TEIUIOBOTO pacyéra KOHBEKTHBHBIX
TenoBoii pacuér MIOBEPXHOCTEH HarpeBa. AJTOpUTM IOBepo4YHOro pacuéra. CocraBieHHE
26 KOHBEKTHUBHBIX TaOJNULBl  JTAaHHBIX  KOHCTPYKTHBHBIX  XapaKTEPUCTUK  KOHBEKTHBHBIX
MOBEPXHOCTEN HarpeBa |MOBEPXHOCTEH HarpeBa, TPEOYIOUIMXCs JUIs BBITOJHEHH TEIIOBOTO pacyéTa.
Onpenenenue pacy€THON TemrepaTypbl IPOAYKTOB CTOpPaHUs Ha BBIXOJE U3
KOHBEKTHUBHBIX IIOBEPXHOCTEH HArpeBa.
27 TemnnoBoii pacyér TeruoBol pac4€r BO3AyXOMOA0TpeBaTENA




BO3IyXOIO0rpeBaTENs

OcHoBHasl 3aJjaua MOBEPOYHOr0 TEIUIOBOTO pacuéTa BO3yXOIMOA0rpeBaTers.
Anroputm moBepouHOro pacuéra. CocraBieHWe TaONWIBI JTaHHBIX
KOHCTPYKTUBHBIX XapaKTEPUCTHK BO3IyXOMOJOrpeBaress, TpeOyromuxcs
JUIsL  BBIIOJIHEHMsSI  TeruioBoro  pacuéra. OmpexaeneHue  pacy€THOM
TEMIEPATyphl MPOJAYKTOB CTOPAaHUs Ha BHIXOJIEC U3 BO3AYXOIOA0IPEBATENS.

TermoBol pacy€r sKOHOMaiizepa
OcHoBHasi 3ajaya KOHCTPYKTHMBHOI'O TEIUIOBOTO pacuéra SKOHOMaii3epa.
ANropuT™M KOHCTpYKTHBHOro pacuéra. CocTtaBieHue TaOIMLbl JaHHBIX

28 TemoBoii pacuér KOHCTPYKTUBHBIX ~ XapaKTEPHCTUK JSKOHOMai3epa, TpeOyromuxes Uis
IKOHOMali3epa BBIMIOJIHEHHsSI TeIUIoBoro pacuéra. OmpeneneHue pacy€THON IUIOMIAAH
TEIUIONEPENAOIIEl  MOBEPXHOCTH  PEOPUCTBIX  TpPyOd  SKOHOMaii3epa.
Onpenenenre KOHCTPYKTUBHOTO PACIIONOKEHHSI U KOJIMYecTBa TpYO B psy, a
TaKXe PsI0B TPYO U YHCIIO KOJIOHOK IKOHOMaii3epa.
AHanu3 pe3ynbTatoB pacuéta. [IpoBepka cxoqumoctu H6anaHca.
AHanu3 pesynpTaTon ANTOpUTM YHCIEHHOI'O OIpPEAEIEHUS HEBSI30K 10 TEIJIOBOCHPUATHIO U
29 pacuéra. [IpoBepka P P P
NPUPAICHUIO DSHTAJBINKM HAarpeBaeMoro TeruioHocutens. OnpeneneHue
CXOAMMOCTH OaNaHca. a0COJIIOTHBIX U OTHOCUTENIbHBIX HEBSA30K.
30 AsponuHaMudeckuii  [ASPOJAMHAMUYECKHMI pacu€T maporenepaTopa
pacuét naporenepartopa [AdpOAMHAMUYECKUH pacu€T maposoro kornoarperara JIKBp
Pacuér nponyBku
36 Tponysia CocraBieHue CcONHOTO OallaHCa M OIpeNeJeHHE BETWYHHBI MPOIAYBKH M
KoTIoarperatos pacxoza npolyBOYHON BOABI.
CucreMsbl Ioauu BO3yXa Ha TOPEHHE
CucreMsbl IoAauu Oco0OeHHOCTH TPOEKTUPOBAHUS CHCTEMbI II0JIaYd BO3JlyXa HAa TOPEHHUE.
4l BO3/yXa Ha ropeHue  |A3pOJMHAMHMYECKHMHI PACYET CUCTEMBI. BEIOOD TAromyTheBOro 000py10BaHus.
CucreMsl JpIMOYIaI€HUS KOTEIbHON
CucreMmsl apiMoyaaienus|OCHOBHBIE  MOAXOAbI K IPOEKTUPOBAHMIO CHCTEMBI  JBLIMOYIAIECHUS.
42 KOTEJBHBIX KoncTpykuus CHCTEMBI. A>dpOoaHAMUYECKHI pacuér CHCTEMBI
JpIMoyiaieHus. Beibop npiMococa U AbIMOBOI TpyObI
ATMoOcdepHbIe [TonGop KOJIOHKOBOTO aTMOC(EPHOTO JIeadparopa
16 KOJIOHKOBBIE U [TonGop K0IOHKOBOTO aTMOC(HEPHOTO Jea’paropa
0ECKOJIOHKOBBIE
Jiea’paTopsl
TennooOMeHHBIE TennooOMeHHbIE anmnapaThl, HACOCH U HHXKEKTOPBI
48 anmapartsl, Hacockl 1 [[10100p HACOCOB CHIPOM BOBI, M TEIIIOOOMEHHBIX ANIapaToB Ul MapOBOM
UHKEKTOPBI OTONUTENIbHO-TIPOU3BOICTBEHHOM KOTEIHHOM.
49 Pacumpurensabie 6axu u [Pacumpurensubie 6aku

3aropHas apMarypa

[TonGop pacipuTenbHOro 6aKa

5.3. JTaboparopHbie pabOThI

HaumenoBanue pasaciia

No
o | T Tembt 1a00pPaTOPHBIX HanMmenoBanwue 1 coJiepikaHne JJabopaTOPHBIX padoT
paboT

a1 CucreMsl mogaun OnpeneneHre CKOPOCTH ABUKEHUS BO3AyXa B BO3yXOBOIaX
BOo3myxa Ha ropenue  |MccnenoBanue Ha 7a00pPaTOPHOM CTEHIIE

41 CucreMsl mogayu Onpez[eneHI/Ie IMOTEpHU JAaBJICHHUA B CUCTEMC ITOJa4U BO3yXa
BO3/yXa Ha Topenue |VI3MepeHus Ha 1abopaTopHOM CTEHIE

41 Cucremsl nogaun WccnenoBanust pexkxMMOB padOTy KOTI0ArperaToB

BO31yXa Ha TOPCHUC

HccnenoBanus Ha BUPTYaJIbHOM J'Ia60paTOpHOM CTCHAC




5.4. CamocrosTenbHas paboTa 00yJaronuuxcs

Ne | HaumeHoBanue pasnena .
CogepxaHue caMOCTOSATEIbHONU PadOThI
n/m | AMCUMIIMHBI U TEMbI
MarepuansHbiii 6ananc |MarepuanabHbIi OanaHc TOPEHHs ra30BOT0 TOILUIMBA
7 TOpPEHHUsl ra30BOro [ToaroroBka K IPaKTUYECKOMY 3aHATHUIO, BBIIIOJHEHUE PACUETOB.
TOILJIMBA
MarepuanbHblii Oananc |MarepuanbHbIi 6alaHC TOPEHUS KHUIKOTO U TBEPAOTO TOILUINBA
8 ropeHus xkuakoro i |IIoAroToBka Kk MpakTUYECKOMY 3aHSTHIO, BBIIIOJIHEHUE PACUETOB.
TBEPJOrO TOILIMBA
9 TeMHepaTypH TropeHU:1 Pacuér TEMIICPATYpPbl TOPCHUA
TOILINBA [ToaroroBka K NPaKTUYECKOMY 3aHSATHIO, BHIITOJHEHUE PACYETOB.
Bri6op Tima u IToaroroBka u BBIIIOJIHEHUE PACYETOB
12 KOJINUECTBA Onpenenenne konuyecTBa KorioarperaroB JIKBp nis korenbHOM
KOTJIOArperaTtoB
17 AsponuHamudeckuii  [AJPOJAMHAMUYECKUH PACUET BOJOTPYOHOIO IIApOBOIO KOTJI0arperara
pacuér komnoarperata |[I0AroToBKa K NPAaKTUYECKOMY 3aHSTHIO, BBIIOJIHEHHE PACYETOB.
21 I"a3oropeodnbie [ToaGop ra3oropenovHbIX YyCTPOUCTB
yCTpOicTBa [ToaroroBka K NPaKTUYECKOMY 3aHSATHIO, BHITOJIHEHUE PACUETOB.
24 Pacuér TemoBoro Pacuér TeruioBoro 6ananca kotioarperara
Oananca xkotnoarperara |II0rOTOBKa K MPaKTHYECKOMY 3aHATHUIO, BBINIOJHEHUE PACUETOB.
. . TennoBol pacu€T TONKU
25 | TernoBoii pacu€r TONKH ,
[ToaroroBka K MPakKTUYECKOMY 3aHSATHIO, BHITTOJIHEHUE PACUETOB.
TernnoBol pacyér TernnoBo pacyéT KOHBEKTUBHBIX IIOBEPXHOCTEH HAarpeBa
26 KOHBEKTHBHBIX [ToaroroBka K MPakKTUYECKOMY 3aHSTHUIO, BHIITOJIHEHUE PACUETOB.
IIOBEPXHOCTEH Harpesa
97 Tennosoii pacyér TernoBoy pacy€éT BO31yXO0IIOAOTPEBATEIS
BO34YyXOHOAOIpeBaTEIIsA HOILI‘OTOBK& K IPaKTUYCCKOMY 3aHATHUIO, BBIIIOJIHCHUC paC‘IéTOB.
28 TeroBoit pacuér TemnoBoii pacu€r >5KOHOMan3epa
SKOHOMak3epa [ToaroroBka Kk MpakKTUYECKOMY 3aHSATHIO, BHITTOJTHEHUE PACUETOB.
Amnanu3 pe3ynbraToB  [AHaNu3 pe3ynbTaToB pacuéra. [IpoBepka cxonumocTH OanaHca.
29 pacuéra. [IpoBepka  |[IoaroroBka Kk MpakTHYECKOMY 3aHSATHIO, BBIIIOJHEHUE PACUETOB.
CXOAMMOCTH OalaHca.
32 A3p0 I[I/IHaMI/I‘leCKI/Iﬁ ASpO,I[I/IHaMI/I‘leCKI/Iﬁ pacqéT naporeHeparopa
pacqéT napore’eparopa HOILFOTOBKa K IPaKTUYCCKOMY 3aHATHUIO, BBITIOJTHCHUC pvaéTOB
36 [ponyeka Pacuér nponysku
KOTJIOArperaToB [ToaroroBka Kk MpakKTUYECKOMY 3aHSATHIO, BHITOJIHEHUE PACUETOB.
41 CucreMbl nmogayu CucreMnl nmoaavu BO3yXa Ha TOpCHUC
BO31yxa Ha roperne  |I[OJITOTOBKA K MPAaKTUYECKOMY 3aHATHUIO, BBINOJIHECHUE PACUETOB.
41 CucreMsl 110 Jadu OnpeneneHHe CKOpPOCTH ABMXKCHHUA BO3AYyXa B BO3JyXOBOAaX
BO3JlyXa Ha TOPEHUE [ToaroroBka oTuéra mo 1abopaTopHOt padboTe
a1 CucreMbl mogauun Onpenenenne NOTEpH AABIEHUS B CUCTEME MOIa4YM BO3yXa
BO3/lyXa Ha FOpPEHHE [ToaroroBka oTuéra mo 1abopaTopHOt padboTe
a1 CucreMsl IIogaun HccnenoBanust pexkxuMOB pabOTy KOTI0ArperaToB
BO3/yXa Ha FOpPEHHE [ToaroroBka oTuéra mo 1abopaTopHOt padboTe
ATtmochepHbie [Ton6op xomoHKOBOTO aTMOC(hEepHOTO JAea’paropa
16 KOJIOHKOBBIE U [ToaroroBka Kk MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
0OECKOJIOHKOBBIE
JI€adpaTopsl
48 TemnmooOMeHHBIE TermmooOMeHHBIE anmapaThl, HACOCHI U HHKEKTOPBI

arraparbl, HACOChl U




MH)KEKTOPBI

[ToaroroBka K MpakTUYECKOMY 3aHSTHUIO, BHIMIOJTHEHUE PACUETOB.

49

PacmmpurensHbie 6aku 1
3amopHas apMaTypa

PacmmpurensHbie 6aku
[ToaroroBka K MpakTHYECKOMY 3aHSATHIO, BBITOJTHEHUE PACYETOB.




6. MeToguyeckue MaTepuabl JJIsl CAMOCTOATEILHOH PadoThl 00y4ar0IMXCsl 110 JUCHHUILIMHE (MOYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMIIMHE BKIIOYAETCS CIeayIoIee:

- N3y4EHHE TEOPETUUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUILIINHBL,

- IOJITOTOBKA K IPAKTUYECKUM U JIJAOOPAaTOPHBIM 3aHITUSAM;

- IOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYZACHTOB;

- BBIIIOJIHEHUE KyPCOBOTO ITPOEKTA;

- IOArOTOBKA K IK3aMEHaM.

CamocrosTrenbHas paboTa HaJ pas3jelaMyd KypcOBOIO IPOEKThI BBIIIOJIHSETCA C INPUMEHEHUEM
KOMIIBIOTEPHBIX MPOrPAMMHBIX KOMIUIEKCOB JHOO B JOMAIIHHUX YCIOBHSX, JHOO (IpU MX OTCYTCTBHH) B
KOMIIBIOTEPHBIX KJIACCaX YHUBEPCUTETA.

[TporpaMMoil AMCUMIIIMHBI IPEAYCMOTPEHO MPOBENCHUE JEKLIIMOHHBIX 3aHATUMN, HA KOTOPBIX BbIIAETCS
OCHOBHOHI CHUCTEMAaTU3UPOBAaHHBI TEOPETHUYECKHM MaTepual, MPAaKTHMYECKHMX M JaOOpaTOPHBIX 3aHATHH,
MPEIOIaraloIiuX 3aKperyieHne W3Y4eHHOI0 TEOPETHYECKOro MaTepualia Ha MpPaKTUKe U (popMUpOBaHUE Y
oOyyaromuxcs HeoOXOAMMBIX 3HAHUM, yMEHUH M HaBbIKOB. Kpome TOro, BaXKHEWIIMM 3TalioM H3y4YeHMs
JIMCUUIUIMHBL SIBJISETCS CaMOCTOsTENbHAs paboTa OO0YyYalomMXCs C MCIOJIb30BAaHHEM BCEX CPEICTB U
BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

3a70roM YCHEIIHOIO OCBOEHUS AMCLUILUIMHBI SBJISETCS 00s3aTENbHOE IOCELIEHUE JIEKIMOHHBIX,
IIPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, TaK Kak MPOILYCK OJHOro (TeM 0oJiee, HECKOJIbKUX) 3aHATUN MOXKET
OCJIO)KHUTh OCBOEHHME pa3zesioB Kypca. Ha mpakTuueckux 3aHSITHSIX MaTepuall, U3JI0XKEHHbIH Ha JIEKIUSX,
3aKpEIISAETCS B PaMKax BBIIIOJIHEHUS IPAKTUYECKUX 3aJaHUM, peanu3alui HHANBUAYAJIbHBIX 3aJaHUH U JPYTUX
dopm, mpenycmorpernbix PIT/L.

[Tpuctynas K U3y4eHHIO AUCHUILIUHBI, HEOOXOMMO B IIEPBYIO O4Yepe/ib 03HAKOMUTBCS C COJEPKAHUEM
PIIJA nns cTyneHTOB O4YHOW (OpMBI OOydYEHHs, a TaKKe METOIWYECKHMHU YKa3aHUSMH II0 OpraHH3alyu
CaMOCTOSITENIbHON pabOThI U MOATOTOBKH K MPAKTHUECKUM U JTa00OPATOPHBIM 3aHATHSM.

[Ipy mMOAroTOBKE K IPAKTUYECKUM 3aHATHSIM U B paMKaX CaMOCTOSTENIbHOW pabOThI MO H3YyYEHUIO
JUCLUIUIMHBI 00y4aromuMcsi HE0OX0JUMO:

- TIOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSATUU MaTepual U JOMOJHUTH €ro C Y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

- TpU CaMOCTOSITEIbHOM M3YyYE€HUH TEOPETUYECKOW TEeMbl CJeJaTh KOHCIEKT, HCIHOJb3Ys
pexoMeHioBaHHbIe B PII/] uctounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJJaHMs B paMKax U3y4yaeMOW TEMBI;

- OTBETHTh Ha KOHTPOJIbHBIE BOMNPOCHI MO TeMme, Hcmoib3ys marepuainsl POC, nubo rpynmnoBbie
MHVBUAYaAJIbHbIE 33/1aHUSI, TOITOTOBJIEHHBIE MPEN0/IaBaTENEM;

- IOJITOTOBUTHCS K MPOBEPOYHOM paboTe, NPeayCMOTPEHHONW B KOHTPOJIbHBIX TOUKAX;

- IOATOTOBUTHCS K TPOMEKYTOUHOM aTTeCTalUH.

HTorom u3ydeHus QUCLUIUIMHBI SABJSIETCS 3K3aMEH. DK3aMEH IPOBOAMTCA IO PACIMCAHUIO CECCHU.
dopma mpoBelcHUs dK3aMeHa — TecTHpoBaHue B Moodle (Teopermueckue BOMPOCH Ui MPOBEACHHUS
IIPOMEKYTOUHOM aTTecTaluu OOy4arolMXCsl M MPAKTUYECKUEe 3aJaHMs JUIsl MPOBENEHHUS MPOMEXYTOYHOU
arrectanuu  oOyvaromuxcsi). CTyAeHTbl, HE TMPOMICANINE aTTeCTallui0 MO TpaduKy Ceccuu, IOJKHBI

7. OueHoYHble MATEPUAJIbI /JIsl NMPOBEdEeHUs] TEKYIIero KOHTPOJIs YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arTecTauvy 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. [lepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM 1TaroB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIUITITUHBI

Kon u HanmeHoBaHMe
Ne KoHTponmpyemsie pa3aensl TUCHHATLIINHBL . Bun onenounoro
WHJIUKATOpa KOHTPOIUPYEMOM

/1 (Moy1is) KOMITETEHIHHT cpencTaa

TeopeTnuecknue BOIPOCHI
O6mme cemenust 00  sHeprermueckux| [IKC-1.1, [TKC-1.2, ITIKC-2.1, |ms axcmpecc- orpoca

1 [ucrounukax. OcnoBHbie TeHaeHuun wux| [IKC-2.2, TIKC-3.1, IIKC-3.2, [TeopeTuueckue BOMPOCHI
pa3BUTHS I[IKC-4.1, [IKC-4.2 IS MPOBEICHUS
IIPOMEKYTOUYHON




aTTeCTalun
00Yy4aIOIINXCS

DHeprerudeckue pecypcbl. OCHOBHbBIE IYTH U
BO3MO>KHOCTH UX HUCIIOJIb30BAHUS

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,
[TIKC-2.2, [TIKC-3.1, [IKC-3.2,
IIKC-4.1, [IKC-4.2

TeopeTnyeckre BOMPOCHI
JUIsL BKCIIpecc- ompoca
Teopernueckre BOMPOCHI
JUTSt MIPOBEICHUS
MIPOMEXKYTOUYHOM
aTTecTaluu
oOydJaronmxcs

CocTaB 1 OCHOBHBIC CBOMCTBA OpPraHu4YcCKoOro
TOIIJINBa

ITIKC-1.1, I[IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckre BOMPOCHI
JUTSL DKCITPECC- OIpoca
Teopernueckre BOMPOCHI
JUTSt IPOBEJICHUS
MIPOMEKYTOUYHOU
aTTecTaluu
o0ydJaronmxcs

TBép,I[OG, KHUAKOC M TIa30BOC TOIIIMBO.

OCHOBHEBIE CBOMCTBA.

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
IIKC-4.1, [IKC-4.2

TeopeTnuecknue BOIPOCHI
JUIS KCIIpECC- 0IIpoca
Teopernueckne BOIPOCHI
JUTS IPOBEJCHUS
IIPOMEXYTOUHOU
aTTecTauuu
oOydJaronmxcs

OCHOBBI TEOPHH TOPEHUS

MKC-1.1, [IKC-1.2, IKC-2.1,
MKC-2.2, TIKC-3.1, TIKC-3.2,
MKC-4.1, TIKC-4.2

TeopeTnueckne BOIPOCHI
JUTS DKCIIpECC- 0Ipoca
TeopeTnueckne BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluuu
oOyJaromuxcs

CKOpOCTh XMMHUECKOHN peaKkIMi FrOpeHust

MKC-1.1, TIKC-1.2, IKC-2.1,
MKC-2.2, TIKC-3.1, TIKC-3.2,
MIKC-4.1, TIKC-4.2

TeopeTnueckne BOIPOCHI
JUTS DKCIIPECC- 0Ipoca
TeopeTnueckne BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluuu
o0yJaromuxcs

MarepuanbHblii  OanaHc TOpPEHHs] Ta30BOTO
TOIIMBA

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckue BOIPOCHI
JUTS DKCITpECC- 0Ipoca
Teopernueckue BOIPOCHI
JUTSt MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluuu
o0yJaromuxcs




MartepuanbHblii OanaHc ropeHUs KHUAKOTO U

[TIKC-1.1, [IKC-1.2, TIKC-2.1,

Teopernueckue BOIPOCHI
JUIs DKCIIpecc- oIpoca
Teopernueckue BOIPOCHI

8 TBEPIOr0 TOMIHBA IIKC-2.2, IIKC-3.1, IIKC-3.2, |nna MIPOBEICHHMS
[TIKC-4.1, [IKC-4.2 IIPOMEXKYTOUHOM
aTTecTaluu
o0yJarmuxcs
Teopernueckue BOIPOCHI
JUISL SKCTIpecc- ompoca
[MKC-1.1, I[TKC-1.2, [TKC-2.1, |Teopetnueckue BOMPOCHI
9 |TemmepaTypbl TOPEHHS TOILTMBA IIKC-2.2, IIKC-3.1, IIKC-3.2, |mns MIPOBEICHHMS
[TIKC-4.1, [IKC-4.2 IIPOMEXKYTOUHOM
aTTecTaluu
o0yJarmuxcs
Teopernueckne BOIPOCHI
JUISL SKCTIpEcC- ompoca
KOTebHbIC arperarl MX TerIooGMeHHbIe [TIKC-1.1, [TIKC-1.2, [IKC-2.1, |TeopeTndecknue BOMIPOCHI
10 S EMEHTLL 1 HASHAYCHIE IIKC-2.2, IIKC-3.1, IIKC-3.2, |nna MIPOBEICHHS
[IKC-4.1, [IKC-4.2 IPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs
Teopernueckure BOIPOCHI
JUISL SKCTIpEcC- ompoca
[TKC-1.1, I[TKC-1.2, TIKC-2.1, |TeopeTnueckrue BOMPOCHI
11 |TemnoBble CXEMBI KOTEILHBIX IIKC-2.2, IIKC-3.1, IIKC-3.2, |nna MIPOBEICHUS
[TIKC-4.1, [IKC-4.2 IPOMEKYTOUHOU
aTTecTaluu
0o0ydJaronmxcs
Teopernueckne BOIPOCHI
JUIsL DKCIIpecc- oIpoca
[TKC-1.1, I[TKC-1.2, TIKC-2.1, |Teopetnuecknue BOMPOCHI
12 |Boibop THma u KoIUYecTBa KOTI0ArperaroB IIKC-2.2, IIKC-3.1, IIKC-3.2, |nna MIPOBEICHUS
[TIKC-4.1, [IKC-4.2 IPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs
Teopernueckne BOIPOCHI
JUIsL DKCIIpEecc- oIpoca
Uy ryHHO-CEKIHOHHbIE O . [TIKC-1.1, [TIKC-1.2, TIKC-2.1, |TeopeTndeckne BOTPOCHI
13 MOIHOCTH IIKC-2.2, I[IKC-3.1, IIKC-3.2, |nna MIPOBEICHUS
[TIKC-4.1, [IKC-4.2 IPOMEKYTOUHOM
aTTecTaluu
00ydJaronmxcs
14 [TapoBeie u Bomorpeiinsie BopoTpyOHble| [IKC-1.1, ITIKC-1.2, IIKC-2.1, |TeopeTuueckre BOIpPOCHI

KOTJIBI

IMKC-2.2, TIKC-3.1, TTIKC

JUTST DKCTIPECC-




-3.2, IIKC-4.1, IIKC-4.2

orpoca
Teopernueckue BOIPOCHI
JUIS IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yJarmuxcs

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,

Teoperudeckue BOMPOCHI
JUIsL 9KCIIpecc- onpoca
Teoperudeckre BOMPOCHI

15 E:Tp;;ime M BOIOIpCHHEIC  KapOTPYOHEIC I[IKC-2.2, I[IKC-3.1, IIKC-3.2, |nna MIPOBEICHUS
[TIKC-4.1, [IKC-4.2 IIPOMEXKYTOUHOU
aTTeCTaluu
o0yJarmuxcs
Teoperudeckre BOMPOCHI
JUTSI DKCIIPECC- OTpoca
IIKC-1.1, ITIKC-1.2, ITKC-2.1, [TeopeTnueckue BOMPOCHI
16 |KonpeHcanroHHbIE KOTJIBI IIKC-2.2, IIKC-3.1, IIKC-3.2, |ms MIPOBEICHHUS
[IKC-4.1, [IKC-4.2 IPOMEKYTOUHOU
aTTeCTaluu
oOydJaronmxcs

17

AspoauHaMHUEcKU pacuéT KoTiioarperara

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[TIKC-4.1, [IKC-4.2

Teopernueckne BOIPOCHI
JUIS KCIIpECC- 0IIpoca
TeopeTnueckne BOIPOCHI
JUTS IPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0y4Jaronmxcs

18

Tonku JJIs1 CJIOCBOI'O  COXKUT'aHUA TBépI[OFO
TOIIJIMBa

MKC-1.1, TIKC-1.2, IKC-2.1,
MKC-2.2, TIKC-3.1, TIKC-3.2,
TIKC-4.1, TIKC-4.2

TeopeTnueckne BOIPOCHI
JUTS DKCIIPECC- 0Ipoca
TeopeTnueckne BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0ydJaronmxcs

19

Tonku  KUIIAMIETO
LUKJIOHHBIEC TOIKU

cinos. BuxpeBele u

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, TIKC-3.2,
[TIKC-4.1, [IKC-4.2

TeopeTnuecknue BOIPOCHI
JUTS DKCITpECC- 0Ipoca
TeopeTnuecknue BOIPOCHI
JUTSt MIPOBEIEHUS
IIPOMEKYTOUHON
aTTecTaluu
oOydJaronmxcs

20

KamepHblie Tonku

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TKC-2.2, [IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckne BOMPOCHI
JUISL SKCTIpecc- ompoca
Teopetnueckue




BOTIPOCHI
IPOBEJICHUS
MIPOMEKYTOUHOM
aTTecTaluu
o0yJarommxcs

IUTSt

21

I'azoropenounsie ycrporcrsa

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,
[TIKC-2.2, [TIKC-3.1, [IKC-3.2,
IIKC-4.1, [IKC-4.2

Teopernueckre BOMPOCHI
JUTSL SKCITPECC- OIpoca
Teopernueckre BOMPOCHI
JUTSt IPOBEIICHUS
MIPOMEXKYTOUYHOM
aTTecTaluu
oOydJaronmxcs

22

JKuaKOTONIMBHBIE TOPEIIOYHBIE YCTPOKUCTBA

[TIKC-1.1, [IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckne BOIPOCHI
JUIS BKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
JUTS IPOBEJCHUS
IIPOMEXYTOUHOU
aTTecTaluuu
oOyJaromuxcs

23

[TemeyronpHble u
TrOpPEJIOYHBIE YCTPOMCTBA

KOM6I/IHI/IpOBaHHHe

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
IIKC-4.1, [IKC-4.2

Teopernueckne BOIPOCHI
JUIS KCIIpECC- 0IIpoca
Teopernueckne BOIPOCHI
JUTS IPOBEJCHUS
IIPOMEXYTOUHOU
aTTecTauuu
oOyJaromuxcs

24

Pacuér TemoBoro OanaHca KoTioarperara

[TIKC-1.1, [IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
ITIKC-4.1, [IKC-4.2

TeopeTnueckne BOIPOCHI
JUTS DKCIIpECC- 0Ipoca
TeopeTnueckne BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluuu
oOyJaromuxcs

25

TermoBol pacyér TONKU

[TIKC-1.1, [IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[TIKC-4.1, [IKC-4.2

TeopeTnueckne BOIPOCHI
JUTS DKCIIpECC- oIpoca
Teopernueckue BOIPOCHI
JUTSt MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluuu
o0yJaromuxcs

26

Tennosoi pacuér KOHBEKTUBHBIX

IIOBEPXHOCTEN HarpeBa

MKC-1.1, TIKC-1.2, TIKC-2.1,
[IKC-2.2, TIKC-3.1, TIKC-3.2,
MKC-4.1, IKC-4.2

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
JUISL IPOBENIEHUS




MIPOMEXKYTOUHOM
aTTEeCTallMH
00YYarOIINXCST

27

TenoBoii pacuéT BO3AyXOIMOAOrPEBATEIS

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
ITIKC-2.2, I[IKC-3.1, [IKC-3.2,
[TIKC-4.1, [IKC-4.2

Teopernueckue BOIPOCHI
JUIsL DKCIIpECC- ompoca
Teopernueckue BOIPOCHI
Ui IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yJarmuxcs

28

TermoBol pacy€T sKOHOMaii3epa

[TIKC-1.1, [IKC-1.2, TIKC-2.1,
ITIKC-2.2, I[IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckue BOIPOCHI
JUISL DKCIIpECC- ompoca
Teopernueckue BOIPOCHI
Ui IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
oOydJaronmxcs

29

AHanu3 pe3yiabTaToB pacuéra.
CXOAMMOCTH OajnaHca.

[IpoBepka

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckre BOIPOCHI
JUIsL BKCIIpECC- ompoca
Teopernueckre BOIPOCHI
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronmxcs

30

KypcoBoii npoekt

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
ITIKC-4.1, [IKC-4.2

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
Ui IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0ydJaronmxcs

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI

31 |Ok3amen ITKC-2.2, IIKC-3.1, IIKC-3.2, |mns MIPOBEICHUS
[TIKC-4.1, [IKC-4.2 IPOMEKYTOUHOM
aTTecTaluu
oOydJaronmxcs
TeopeTnueckue BOMPOCHI
TIKC-1.1, TIKC-1.2, TIKC-2.1, [/¥1# dKerpeces onpoca
32 |Asponunamudeckuii pacuér maporeneparopa | [IKC-2.2, I[IKC-3.1, IIKC-3.2, Te;)peTquCKP;e :BOeHIZ:(I){;Ij
TIKC-4.1, [IKC-4.2 A POBEA
POMEKYTOUHOM

aTTecTaluu




00yJaroIMXCs

TeopeTnyeckre BOMPOCHI
JUIsL BKCIIpECC- ompoca

Yrumuzaropsl TemnoTel  yxoasmux rasos.| ITIKC-1.1, IIKC-1.2, ITKC-2.1, [Teopetuueckue BOMPOCHI
33 |I[ToBepxHOCTH HarpeBa kotios,| [IKC-2.2, [TIKC-3.1, IIKC-3.2, |nns IPOBEIICHUS
naporneperpeBaTeiau [IKC-4.1, [IKC-4.2 MIPOMEXKYTOUYHOM
aTTecTaluu
oOydJaronmxcs
Teopernueckre BOMPOCHI
JUIsL BKCIIpecc- ompoca
OOMypoBKa KOTJIOB. B3pbiBHbBIE u| I[IKC-1.1, TIKC-1.2, TIKC-2.1, [TeopeTrndeckue BOMPOCHI
34 |npenoxpanutenpHble KiamaHa, JecTHUIsL| [IKC-2.2, TTKC-3.1, IIKC-3.2, (mis MIPOBEICHUS
TJIONIA/IKU, TAPHUTYpA KOTJI0arperara. [IKC-4.1, [IKC-4.2 MIPOMEKYTOUYHOU
aTTecTaluu
oOyJaromuxcs

35

Bapabansl KoTioarperaros

[TIKC-1.1, [IKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
IIKC-4.1, [IKC-4.2

Teopernueckne BOIPOCHI
JUIS KCIIpECC- 0IIpoca
Teopernueckne BOIPOCHI
JUTS IPOBEJCHUS
IIPOMEXYTOUHOU
aTTecTauuu
o0yJaromuxcs

36

IIponyBka KoTIOarperaToB

TKC-1.1, TIKC-1.2, TIKC-2.1,
MKC-2.2, TIKC-3.1, TIKC-3.2,
MIKC-4.1, TIKC-4.2

Teopernueckne BOIPOCHI
JUTS DKCIIpECC- 0Ipoca
TeopeTnueckne BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluuu
oOyJaromuxcs

[TIKC-1.1, [IKC-1.2, TIKC-2.1,

Teoperudeckue BOMPOCHI
IS 9KCIIpecc- ompoca
Teoperudeckue BOMPOCHI

37 ng;p;i(;(lz)l:%meﬂue rasuQUUUPOBAHHBIX IIKC-2.2, IIKC-3.1, TIKC-3.2, |mns MIPOBEICHHUS
ITIKC-4.1, [IKC-4.2 IIPOMEXKYTOUHOU
aTTecTaluu
o0yJaromuxcs
Teopernueckue BOMPOCHI
JUTSL DKCTIpEcC- OIpoca
ToIIHBOCHABKEHIE KHIKOTOTLTHBHBIX [TIKC-1.1, [IKC-1.2, [IKC-2.1, |Teopetnueckne BOMPOCHI
38 KOTEIHEIX I[IKC-2.2, I[IKC-3.1, IIKC-3.2, |ma MIPOBEICHUS
[TIKC-4.1, [IKC-4.2 IIPOMEXYTOUHOU
aTTecTaluu
o0yJaromuxcs
39 |TomnmBocHaOXeHHUE TBEPIOTOILTMBHBIX I[IKC-1.1, I[TIKC-1.2, TIKC-  |Teopernueckue




KOTCJIBHBIX CJIOCBOI'O CXKHMI'aHMA TOIIJIMBaA

2.1, [IKC-2.2, [IKC-3.1, TIKC
-3.2, IIKC-4.1, IIKC-4.2

BOIIPOCHI ISl 3KCIIpecc-
ornpoca

Teopernueckue BOIPOCHI
UL IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yJarmuxcs

[TIKC-1.1, I[IKC-1.2, TIKC-2.1,

Teoperudeckue BOMPOCHI
JUIs1 9KCIIpecc- onpoca
Teoperudeckre BOMPOCHI

40 ng;f:;(g:%mmne TPITCYTOTMRHBIX [MKC-2.2, [TKC-3.1, [TKC-3.2, |nns IPOBEIICHUS
[IKC-4.1, [IKC-4.2 MIPOMEKYTOUYHOM
aTTecTaluu
oOydJaronmxcs
Teoperudeckre BOMPOCHI
JUISL DKCTIPEcCc- OIpoca
ITIKC-1.1, ITIKC-1.2, ITKC-2.1, [TeopeTrueckue BOMPOCHI
41 |CucteMbl MOJa4YM BO3AyXa HA TOPCHUE [TIKC-2.2, [IKC-3.1, I[IKC-3.2, |mns MIPOBEICHHUS
IIKC-4.1, [IKC-4.2 IIPOMEXKYTOUHOU
aTTecTaluu
oOyJaromuxcs

42

Cucremsbl ABIMOYOAJICHHA KOTCJIbHBIX

TKC-1.1, TIKC-1.2, TIKC-2.1,
MKC-2.2, TIKC-3.1, TIKC-3.2,
MKC-4.1, TIKC-4.2

Teopernueckne BOIPOCHI
JUIS KCIIpECC- 0IIpoca
TeopeTnueckue BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluuu
oOyJaromuxcs

43

CucreMsbl HUIaKO30JOYAAJICHUA KOTCJIBbHBIX CO
CJIOCBBIM CKHMI'aHHUEM TOIIJIMBa

MKC-1.1, TIKC-1.2, IKC-2.1,
MKC-2.2, TIKC-3.1, TIKC-3.2,
MKC-4.1, TIKC-4.2

TeopeTnueckne BOIPOCHI
JUTS DKCIIpECC- 0Ipoca
TeopeTnueckue BOIPOCHI
JUTS POBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluuu
oOyJaromuxcs

44

CHucTteMbl OUYNCTKH ABIMOBBIX I'a30B OT YHOCOB

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, TIKC-3.2,
[TIKC-4.1, [IKC-4.2

Teopernueckue BOIPOCHI
JUTS DKCITpECC- 0Ipoca
Teopernueckue BOIPOCHI
JUTSt MIPOBEIEHUS
IIPOMEKYTOUYHON
aTTecTaluuu
o0yJaromuxcs

45

MeTo/1bI OUMCTKH IBIMOBBIX I'a30B OT BPEIHBIX
uarpeaueaToB (NOX u SOX)

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teoperuueckue BOMPOCHI
IS 9KCITpecc- ompoca




Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yJarmuxcs

46

ATtmochepHbie KOJIOHKOBBIE u
0ECKOJIOHKOBBIE JIeadpaTOPEI

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, I[IKC-3.1, [IKC-3.2,
[TIKC-4.1, [IKC-4.2

Teopernueckue BOIPOCHI
JUIsL DKCIIpECC- ompoca
Teopernueckue BOIPOCHI
Ui IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yJarmuxcs

47

BaKYYMHBIC ACaspaTophbl

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, I[IKC-3.1, [IKC-3.2,
[IKC-4.1, [IKC-4.2

Teopernueckue BOIPOCHI
JUIsL BKCIIpECC- oIpoca
Teopernueckre BOIPOCHI
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
oOydJaronmxcs

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,

Teopernueckure BOIPOCHI
JUIs1 SKCIpecc- oIpoca
Teopernueckre BOIPOCHI

48 E;E{JIG?:;?)M:IHHHG AUTApATEL, — Hacockl 1 [TIKC-2.2, I[TIKC-3.1, [IKC-3.2, |ans POBEICHUS
p [IKC-4.1, [IKC-4.2 IPOMEKYTOUHOU
aTTecTaluu
0o0y4Jaronmxcs
Teopernueckne BOIPOCHI
JUIs1 SKCIIpecc- oIpoca
[TKC-1.1, I[TKC-1.2, TTKC-2.1, |Teopetnueckrue BOMPOCHI
49 [PacmmputensHble Oaku 1 3anopHas apmarypa | [IKC-2.2, TIKC-3.1, IIKC-3.2, |nns IIPOBEJCHUS
ITIKC-4.1, [IKC-4.2 IPOMEKYTOUHOU
aTTecTaluu
0o0ydJaronmxcs

50

KypcoBoii npoekt

[TIKC-1.1, [TIKC-1.2, TIKC-2.1,
[TIKC-2.2, [IKC-3.1, [IKC-3.2,
[TIKC-4.1, [IKC-4.2

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIpoca
Teopernueckne BOIPOCHI
I IIPOBEJCHUS
IIPOMEKYTOUHON
aTTecTaluu
oOydJaronmxcs

51

DK3aMeH

MKC-1.1, TIKC-1.2, TIKC-2.1,
[IKC-2.2, TIKC-3.1, TIKC-3.2,
MKC-4.1, IKC-4.2

Teoperudeckue BOMPOCHI
JUTSL DKCTIpEcCc- OIpoca
Teoperudeckue BOMPOCHI
Ut




IPOBEJCHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yYaroImuXCst
7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM MHBIE MaTepUAIbl TEKYIIEr0 KOHTPOJIS YCIIeBaeMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHUHM, YMEHHI U HABBIKOB M (WJIHM) OIBITA MPOPECCHOHATBHOMN IEATEIFHOCTH, XapaKTEPU3YIOITIX
sTansl (POPMUPOBAHUS KOMIIETEHIIUH B MPOLIECCE OCBOSHUS AUCLUTIIMHBI

TEOPETUYECKUWE BOITPOCHI JIA SKCITPECC-OITPOCA

(mms mpoBepku ChOPMHUPOBAHHOCTH HHAMKATOPOB gocTikeHus kommereHnuu (ITKC-1.1, TTKC-1.2,
ITIKC-2.1, [IKC-2.2, [IKC-3.1, TIKC-3.2, TIKC-4.1, TIKC-4.2)

Tema 1: DHepreTnyeckue HCTOUYHUKHU
. Kakue cymiecTByioT criocoObl ory4yeHust TEMIOBON SHEPTUU?
. Kakue ycTaHOBKM ciy’kaT AJisl HOTy4eHUs TEIUIOBOM SHEPTUU U3 OPraHUYEeCKOro TOIuMBa?
. OCHOBHBIC HAPABIICHUS PA3BUTHS TEILIOTEHEPUPYIOMINX YCTAHOBOK?
. Kakue sHeprernyeckue HCTOUHUKH Ha3bIBAIOTCS BO3OOHOBISIEMBbIMU?
. Kakue sHeprerndeckue HCTOUHUKH SIBIISTFOTCSI HEBO30OOHOBIISIEMBIMU ?
. Kakue ucTouHUKY SHEpruu SBISIOTCS HEHMCUEPIIaeMbIMU?

7. Kakue OpueHTHPOBOYHBIC OIICHKU Pa3BEIaHHBIX 3aIIaCOB YHEPrEeTHYCCKHX PECYpCOB, MPUPOIHOTO
raza, He)Tu, KAMEHHOTO YTJIsl Ha TIaHeTe?

8. Kakue opHeHTHpPOBOYHBIC OLICHKH Pa3BEIaHHBIX 3aIacOB JHEPTETUUYCCKUX PECYPCOB, MPUPOTHOTO
raza, Hetu, kameHHoro yrisi B Poccuiickoit @eneparuu?

9. Kakue OCHOBHBIC MEPCIICKTUBBI PA3BUTHS TEILIOIHEPTETUKU SIBIISTIOTCS AKTYalbHBIMUA B HACTOSIIIICE
Bpemsi?

10. Yto takoe TOLL?

11. Yro Takoe koTenbHas?

12. Kakue cymecTByO MOJ0KEHUS IO OXpaHe MPUPOIBI OT 3arpsi3HeHUs ponucaHHbie B KoncTuTymmn
U APYTUX 3aKOHOJATENbHBIX akTax PD?

13. Kakme cymecTBylOT BO3MOXXHOCTH W TyTH 3((HEKTHBHOTO HCIIOJIB30BAHHUS BO300HOBIISIEMBIX
MCTOYHUKOB YHEPTUH?

14. Kakue cymecTBylOT BO3MOXXHOCTH U NTYTH 3(PQPEKTUBHOTO HCIOJIB30BAHUS HEUCUEPIAEMbIX
VCTOYHUKOB DHEPTUU?

N DN R WN—

Tema 2: TorutuBo

1. Yto Ha3bIBaeTCS TOIIMBOM?

2. Kakoe TomimBo Ha3bIBAETCSl €CTECTBEHHBIM M KaKW€ OCHOBHBIE BELIECTBA K HEMY OTHOCSITCS?

3. Kakoe TOIIMBO Ha3bIBAETCSI NCKYCCTBEHHBIM U B UEM 3aKJIIOYAECTCS €r0 NPUHLIUIINAIBHOE OTIIMYNE OT
€CTECTBEHHOI0?

4. Yro B cocTaBe TOIIMBA Ha3bIBaeTCs OamuiacToM?

5. YTo o3HayaeT MoHATHE «paboyuii COCTaB TOIIIUBA»?

6. Kakue ocCHOBHBIE TOPIOYHE KOMIOHEHTHI BXOJAT B COCTAaB TBEPJOTO U JKUIKOTO TOILIMBA?

7. Yto Takoe TerioTa CropaHus TOTUIMBA?

8. UTo Ha3bIBAETCS YCIOBHBIM TOILIMBOM?

9. YT0 noOHMMAETCS O TEMITEPATypOM BCIIBIIIKY TOILIABA?

10. YTo Ha3bIBaeTCS TEMIIEPATYPOH BOCILIAMEHEHUS TOILIIMBA?

11. Yto mompasymeBaeTcs Mo caMOBO3TOPaEMOCThIO TOILIIUBA?

12. Yro Ha3bIBaeTCA HUTAKOM?

13. Yro Ha3bIBaeTCs KOKCOM?

14. Kakyto posib Urpaet 30JIbHOCTh TOIUIUBA?

15. Yto Ha3bIBaeTCS TEMIOBBIM SKBUBAJICHTOM?

16. Kakoe TOmMBO SIBISETCS UCKOMIAEMBIM U YEM OTJIMYAETCS OT HE HCKOMAeMOro?

17. Kakoe ToranBo Ha3bIiBaeTcs TOppom?

18. YeMm Oypble yriy Kak TOIJIMBO OTIMYAIOTCS OT KAMEHHBIX?

19. Uem aHTpalMTHl OTIANYAIOTCA OT KAMEHHBIX YTJIei?




20. KakuMu OCHOBHBIMU OCOOCHHOCTSIMU OOJIAZAf0OT CIIAHIIBI KaK TOTUIMBO B CPABHEHUHU C KAMECHHBIMHU
yrisiMu?

Tema 3: Teopust ropenust

. Uto Ha3pIBaeTCsl ropeHrueM?

. Uro Ha3bIBaeTCs «AKTUBHBIM LIEHTPOM» XMMHUUECKON pEaKLIMU FTOpEeHUs?

. UTO Ha3bIBaE€TCS HEMOJIHBIM CTOPAaHUEM TOILIMBA U YEM OHO OTJIMYAETCA OT MOJHOI0?
. KakoB cocraB Bo3nnyxa?

. Uto ompenesisioT no 3akony Appenuyca?

. UTo Ha3bIBaeTCs CTEXHMOMETPUUECKIM COOTHOIIEHUEM?

. Kakue peakunu Ha3pIBatoTCA SK30TEPMUUYECKUMU?

. Kakue peakuyy Ha3pIBarOTCsl 3HIOTEPMUUYECKUMU?

. Kak cka3piBaeTcs Ha mpoliecce ropeHusi BBeJICHUE BEIeCTB-UHIMOUTOPOB?

. Kak cka3pIBaeTcs Ha mpoliecce ropeHus: BBEJICHUE BEIIECTB-KATaIu3aTOPOB?

. Kaxoe ropenue Ha3zpiBaercst Audy3nOHHBIM?

. Kakoe ropenue Ha3piBaeTCsa KHHETUYECKUM?

. Kakoe ropenue Ha3piBaeTcsi cMemanHbIM (Iu¢ G y3nOHHO-KUHETUYECKIM)?

. Kakue daxTops! npuBOIsAT K 00pa30BaHHUIO CAKUCTHIX YaCTHUIL?

. Kakue ¢axrops! npu ropenuu dakeny Ipuaal0T CBETUMOCTD (SIPKO KENTHIN UITH KpacHbIN okpac)?
. UTo 03HaYaeT TEPMUH «KPUTHUECKUM TUAMETP TOPEHUSI»?

. UTo Ha3bIBaeTCsI HOPMAIbHON CKOPOCTHIO paCpOCTPAHEHHUS IJIaMEHU?

. UTo Ha3bIBAIOT TEMIIEPATYPOH JKapOIIPOU3BOIUTEIHHOCTHU?

. Uto Ha3bIBarO TEMIEPATYPOi KaTOPUMETPUIECKOM?

. UTo Ha3pIBarO TEMIEPATYPON TEOPETUUECKOM ?

. UTO Ha3bIBaIOT TEMIIEPATYPOU 1€HCTBUTEIBHON?

. UTo Ha3bIBaeTCs TEOPETUUECKUM Pacxo/10M Bo3ayxa?

. Uto Ha3bIBaeTCs IEUCTBUTENIBHBIM PACX0I0M BO3yXa?

. Uro Ha3piBaeTcs KOA((UIIMEHTOM N30BITKA BO3TyXa?

25. KaxoBa posib ko3(uiineHTa n30bITKa BO3lyXa B OpraHU3ally KauecTBa CKUTaHHs TOITBA?
26. Ot yero 3aBUCUT KO3 PUIIEHT N30bITKa BO31yXa?

O 00 1 N DN B W —
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Tema 4: KoTenbHbIe yCTAHOBKM UX CXEMBI U JJIEMEHTBI
. Kak xoTenpHbIe OApa3AENAIOTCS 110 BUAY UCIOIB3YEMOTO TEIIIOHOCUTENS?
. Kakue cymecTByoT KOTENBHBIE 110 BUAY UCIOIb3YEMOIO TOIIIMBA?
. Kakue ObIBatoT KOTENbHBIE 110 HA3HAUEHUIO?
. OCcHOBHOE Ha3Ha4YEHME TONKHU KOTJIoarperara?
. OcHOBHOE Ha3HaYeHHE KOHBEKTHBHBIX IOBEPXHOCTEN Harpesa KoTyioarperara’?
. UTo Ha3pIBaeTCs XBOCTOBBIMU ITOBEPXHOCTAMM Harpesa’?
. OCHOBHOE Ha3HA4YE€HHE YKOHOMaif3epa?
. OCHOBHOE Ha3HAa4YEHME BO3LyXOMOA0TpeBaTes?
7. B uéM mpuHUMNHAIbHAs OCOOEHHOCTh YCTPOMCTBA TEIUIOBOM CXEMbl KOTEJIBHON C MOJKIIIOUEHUE
OTKPBITON TETJIOBOU ceTH?
8. B uéM mpuHuMIIUaTbHAsE 0COOEHHOCTh YCTPOWCTBA TEIJIOBOM CXEMbl KOTENbHOHN € MOJKIIOYEHHE
3aKpBITON TEIUIOBOM ceTn?
9. KakoBo Ha3HaueHune cenapaTopa HEMPEPBIBHON MTPOTYBKH?
10. KakoBo Ha3HaueHue NMOA0rpeBaTess CbIpOi BOJBI?
11. KaxoBo Ha3zHaueHNE CHCTEMBI XUMBOJIOITOATOTOBKH?
12. KakoBo Ha3HaueHUE OXJIAAUTEIS 1€aIPUPOBAHHON BOJIBI?
13. KakoBo Ha3HaueHUE OXJIAIUTEIIA BhINapa aea’paropa’?
14. KakoBo Ha3HAaYEHUE MUTATEIBHOTO JieaspaTopa’?
15. KakoBo Ha3HaYeHUE CETEBOTO Jiea’paropa?
16. Kakoil Hacoc Ha3bIBaeTCsl MUTATENbHBIM?
17. Kako# Hacoc Ha3bIBAETCS CETEBBIM?

AN B W~



18. KakoBo Ha3HaueHUE U B 4YEM OTINYME PETYKLIMOHHON YCTAaHOBKH OT PEAYKIIMOHHO- OXJIaAUTEIbHON
YCTaHOBKHU?

19. Kakast cuctema TernaocHa0XeHHs Ha3bIBAETCS 3aKPHITON M B YEM 3aKIIFOYaeTCsl €€ MPUHIMITHAIBHOE
OTJIMYME OT OTKPBITON?

Tema 5: [TapoBbie 1 BOAOTPENHBIE KOTJIBI MAJIOM U CPEAHEN MOLIHOCTH

. Kak nmoapa3aensroTcst KOTibl IO TEMIOBOM MOIIHOCTHU?

. Kak moapaznenstorcest KOTIIBI MO THITY KOMIIOHOBKH TEIUIOOOMEHHBIX TTIOBEPXHOCTEH Harpesa?

. Kak moapasaendroTcss KOTibl 10 apaMeTpaM TEIJIOHOCUTENA?

. UTo Takoe KpUTUUYECKOE JaBJICHUE BOAbI?

. Kakue cymiecTByroT OCHOBHBIE TUIIBI YYyT'YHHO-CEKIIMOHHBIX KOTJIOB?

. B 4€mM 0CHOBHOE KOHCTPYKTUBHOE OTJIMYHUE JKAPOTPYOHBIX KOTIIOArPeraToB OT BOJIOTPYOHBIX ?

. B uém 3akmrouaercs 3aaya a3poJMHAMHUYECKOI0 pacy€ra KOTJIoarperaToB?

. Kakas HOpMmaTuBHas BeNMUYWHA PAa3psDKCHUS JIOJDKHA MPHCYTCTBOBATH B TOMKAX BOJIOTPYOHBIX
KOoTJIoarperarax paboTaroluX Mpu aTMOCPEPHOM J1aBICHUU?

01NN AW —

Tema 6: Torounble ycTpoicTBa

1. Kakast Tonka Ha3bIBaeTCsA KaMepHOH?

2. Kakas ToIlka Ha3bIBaeTCs CIIOCBOI?

3. Kakue Tonku Ha3pIBatOTCA PyYHbIMU?

4. Kakue TOIKH Ha3bIBAIOTCA MTOJIyMEXaHUYECKUMU?

5. Kakue Tonku Ha3pIBaIOTCA MEXaHUYECKUMH?

6. J1y1s uero npou3BOUTHCA MOJJa4a BTOPUYHOTO BO3/yXa MO KOJIOCHUKOBYIO PEIIETKY?
7. Yto 03HAYACT TEPMUH «3E€PKAJIO TOPCHUS»?

8. Kakne TOnku Ha3bIBAIOT «TOIKH KHIIAIIETO CIIOS»?

Tema 7: 'openodnble yCTpoOKCTBa

1. Kakum 06pa3om opranusyeTcsi CKUranue rasa rno audy3noHHOMY METOTy?

2. KakuM 00pazom opraHu3yeTcs C:KMraHue ra3a o KHHETHYeCKOMY MeToTy?

3. Kakum 00pa3om OpraHusyeTcsl CKMTaHHME Tas3a Mo cMelleHHOMY (Iu(pdy3noHHO-KUHETUYECKOMY)
MeTony?

4. Kakue nanHple HEOOXOAMMO 3HATh JJIs MPABUILHOTO TT0100pa ra30ropeIoyHOr0 yCTpocTBa?

5. Kakue tunsl (hoOpCyHOK MCIIONB3YIOTCS B )KMIKOTOIUIMBHBIX TOpesKax?

Tema 8: Pacu€r maporeneparopa HaChIIIIEHHOTO TTapa

. KakoBa ocHOBHas 3a/1aua TEMJIOBBIX pacu€TOB?

. B uém 3akmrouaercs 3a1aua moBepoOYHOTo pacuéra’?

. B uém 3akmrouaercs 3a1a4ya KOHCTPYKTUBHOIO pacuéra?

. KakoBa 3ayaua pacuéra teroBoro 6ananca?

. YUro taxoe KIIJ] 6pyTTo?

. Uro takoe KIIJI nerro?

. Kakue crateu moteph BXOAST B COCTaB YpaBHEHHsI TEIJIOBOTO OanaHca?
. KakoBa 3aada TemioBoro pacyéra TOnKu?

. UTo Takoe cTeneHb SKpaHUPOBAHUS TONKU?

10. KakoBa 3a/1aua Te€IIOBOro pacuéta KOHBEKTUBHBIX TOBEPXHOCTEN HAarpeBa?
11. KakoBa 3agaua TEmI0BOro pacuéra BOASHOIO SKOHOMai3epa?

O 00 1N DN K~ W~

Tema 9: DneMeHTHI KOTIIOB

1. Yro Ha3bIBaeTCSA XBOCTOBBIMU ITOBEPXHOCTSAMHU Harpesa’?

2. Kakoii ocHOBO# ¢u3ndecKuil MpUHIUI padOThl SKpPaHHBIX TOBEPXHOCTEHN HarpeBa TOMKU?

3. Kakoif ocHOBHOH (pM3NUECKUI MPUHIIUIT paOOThl KOHBEKTHBHBIX TOBEPXHOCTEH HarpeBa IMmy4ykoB?



4. Kakas ocHOBHas 3ajjaua naponeperpeBaresneii?

5. Kakast ocHOBHas 3a/1aua SKoHOMam3epa?

6. Kakas ocHOBHas 3a/1aua BO3/1yXOMOA0rpeBaTeeii?

7. Kakast oOCHOBHas 3a/1a4ya B3pbIBHBIX KJIAIaHOB?

8. Kakue cymecTBytoT BU/Ibl 0OMYPOBKH KOTJIOAarperaTon?

9. Kak nmoapa3nensroTcss 3KOHOMa3€ephl 10 YPOBHIO HAIPEBA U HA3HAYEHUIO BOJBI?

10. Kakue 351eMeHTBl OTHOCATCS K TAPHUTYPE KoTiioarperara?

11. Kakux BUJ0B OBIBAIOT B3pHIBHBIC KilariaHa?

12. JIns kakux 1enei mpuMeHstoT 00,yBOYHbBIC anmnapaThl?

13. s yero cinykaT U T/ie YCTaHaBIMBAIOTCS BOJOYyKa3zaTelbHble cTéKIa Kinunrepa?

14. Kakuie MeponpusaTusi TPUMEHSIOTCS JUIsl YJIaBIIMBaHUSI U3 HACBIIIEHHOTO Mapa Karnejib B3BEIICHHOMN
BJIarW MEpeJl €ro MOCTYIUIEHUEM B MOJAIOIINUNA TaponpoBOA?

15. Kakme ycrpoiicTBa /Jisi TOBBIIICHUS YPOBHS OE€30MACHOCTH MPHU DIKCIUTyaTallud JOJKHBI
YCTaHABIIMBATHCS HA BEpXHUX OapabaHax KOTJIoarperatoB?

16. J1ns1 uero npuMeHSIOTCSI BBIHOCHbBIE TAPOBBIE LIUKJIOHBI?

17. Kakoii map Ha3bIBaeTCs CyXUm?

18. Kakoii map Ha3bIBaeTCsl HACHIIIICHHBIM?

19. Kakoii map Ha3bIBaeTCs BIAXKHBIM?

Tema 10: TorutMBHOE XO3SIMCTBO

1. OcnoBHoOe HazHaueHue ['PY korenbHOI?

2. Kakoe ocHOBHOE 000pyn0oBaHKe ycTaHaBiuBaercs B [PY?

3. Kakue MeponpusTHs UCHOJIB3YIOTCS AJIs IOATOTOBKH JKUJIKOTO TOIUIMBA K CKUTAHUIO?

4. Kakue OCHOBHBIE YCTPOIMCTBA MPUCYTCTBYIO B CXEME Ma3yTHOTO XO3sIIICTBA KOTEIbHBIX?

5. Kakue OCHOBHBIE MPOTHUBOMOKAPHBIE TPeOOBaHMS MPUMEHSIOTCA K 33JaHUSIM Ma3yTOHACOCHBIX
CTaHIUU U UX BEHTUIISIIIU?

6. Kakue npuMeHsAThCS OCHOBHBIE METObI ISl IOArOTOBKH TBEPIOTO TOILIMBA K CIIOEBOMY CKUTAHUIO?

7. Kakue mpuMeHATbCSI OCHOBHBIE METOIbI IS TOATOTOBKH JIPEBECHBIX OTXOJI0B K CKUTAHUIO?

8. Kakue mpumeHsroTcsi TpeOOBaHMS K OpPraHM3allMd XpPaHEHHs] TBEPAOTO TOILTUBA MO XUMHUYECKOMY
COCTaBY CKJIOHHOTO K CAMOBO3TOPaHHUI0?

9. Kakum o0pa3oM opraHuzyercs NOpoIEecC MOoJayl TOIIMBa TBEPAOTO TOIUIMBA CO CKIAJICKUX
TEPPUTOPUI Ha CKUTaHHE?

10. Kakue BHIBI TOIUIMBA MCHOJB3YIOTCS AJIs NMPUTOTOBIEHUS MBUIM JJI CKUTAHUS €ro KaMEepHbIM
criocobom?

11. Kakue ocHOBHbIE OCOOEHHOCTH CKUTAHUS MbLTH?

12. Kakue ycTpolicTBa HCIIONB3YIOTCS AJIi IPUTOTOBICHUS MbLIH?

Tema 11: Cuctemsl MIIaKO30JI0yJAJIEHNAS U OUUCTKU IPOAYKTOB CTOPAHUS OT BPEJHBIX MHIPEIUEHTOB

1. Yro Ha3bIBaeTCS MIJIAKOM M YTO BXOJUT B €r0 cOCTaB?

2. Yro Ha3pIBaeTCs 30JI0M ¥ YEM OHA OTIMYAETCA OT LuIaKa?

3. Kakue ycrnoBust HEOOXOAMMO y4ecTh IpU BbIOOpE METO/1a IIJIaK030JI0yJaIeHUs JUIsl KoTioarperara?

4. Kakue ucosabp3yroTCsl YCTPOMCTBA /IS yJIaBIMBaHU YHOCA B Fa30X0/1aX KOTEJIbHOU?

5. KakoBbI OCHOBHBIE OTIIMYHSI AMIIapaTOB MOKPOTI'O YHOCOYJIABIMBAHUS OT CyXOro?

6. Ha ocHOBaHMM KakMX YCJIOBUH NPHUHHMAETCS pPEIICHHS IO YCTaHOBKE anmapaToB MOKpOTO
30JI0yJIaBJIUBAHUA?

7. Kakue ycTpoicTBa MCIOIB3YOTCS AJIS [TOaYu TBEPAOro TOIUIMBA B KOTJIOArperaT Ipy OpraHu3aluu
€ro CKUTaHMS B CIIOEBBIX TOMKAX?

8. Kakue BpenHbIE OCHOBHBIE BpPEIHBIE BEIIECTBA MOTYT COJEPKAaTbCA B MPOAYKTAX CrOpaHMs
OpPraHUYECKOT0 TOIUIMBA U KAKUE OCHOBHBIE METO/bI OOPHOBI C HUMH?

9. UTo 03Ha4YaeT NPOEKTHOE pelIeHHe «KKOMOMHUPOBAHHOE 30JI0yAaJICHUE)»?

10. Kakue BpenHble )XUIKHE BEIOPOCH MOT'YT MPUCYTCTBOBATH B KOTEJIBHOM?



11. Kakue mpUMEHSIOTCSI OCHOBHBIE METOJbI JJISi CHIDKEHHUS cOpoca W yTHIIM3AIMM CTOYHBIX BOJ U3
KOTEJIbHBIX?

12. Kakue pemiaroTcsi OCHOBHBIE 3aJ1a4M NPU MPOEKTUPOBAHUU CHUCTEMBI JBIMOYIATIEHUS (Fra30X040B)
KOTEJNBbHON?

13. Kakue OCHOBHBIE MapaMETpbl OINPEAEIAIOTCS MpPU adpOJUHAMMUYECKOM pacuére Tra30Xxo/0B
KOTeJIbHOM? B uéM 3akiroyaercs 1elb 1 Ja4u pacuéra?

14. KakoBbl OCHOBHBIE JEHCTBHS MPOCKTUPOBIIMKA, KOTOPbIE OH BBINOJHSAET IPU BBIOOpE
TATOAYTHEBOI'O 000PYAOBaHUS (I10100PE ABIMOCOCA) CUCTEMBI IBIMOY/JaJIEHUS] KOTEJIbHONU?

15. Ha ocHOBaHMY KaKuX yCIOBUI BBIMOJHACTCS ONPEIEICHUE BHICOTHI BIMOBOM TPYOBI KOTEIHHOM?

Tema 12: OGopynoBanue Aea’pupOBaHUS MUTATSILHON BOIBI

l. Yro wHaswiBaercs jneadpanueii? KakoBa OCHOBHasi pojib JaHHOTO IMIpoIlecca B CHCTEMax
TEIUIOCHAOKEHHUS U B 4€M OHA 3aKJII04aeTcs?

2. B uéM 3aKkirodaeTcsi OCHOBHOE OTIMYME aTMOC(EpHBIX Jea’spaTopoB B CPABHEHUH C HAIOPHBIMU U
BaKyyMHBIMHU?

3. Kakue ocHOBHBIE TpeOOBaHUS MIPEABSIBISIOTCA K JieadpaTopam?

4. B uém 3akiouaeTcsi IPUHIUN paObOThI ea’paliOHHON KOJOHKHU?

5. B 4em 3akirodaeTrcs HazHaueHHE 0apOOTaXHOTO JHUCTa WM Nep(OpHpPOBaHHOTO TPYOOIPOBOJA B
neaspartope?

6. Kakue ocHOBHBIE (haKTOPBI BIUAIOT Ha () (HEKTUBHOCTH paOOTHI Iea’pallHOHHON KOJTOHKH?

7. Kakuie Mepbl IPUMEHSIOTCS JIJ1s MOBBIIIEHUS 3G (EKTHOCTH paboThI Jea’paTopa B CXeMe KOTEIbHOMI?

8. Kakum oOpa3zoMm peanusyeTcst mpoiecc Aea’paiu B 0€CKOJIOHKOBBIX JI€a’dpaTopax B CPAaBHEHUU C
KOJIOHKOBBIMU?

9. B uéMm 3aKiII04at0TCsl OCHOBHBIC MIPEMMYIIIECTBA BAKYYMHBIX JI€a3pPaTOPOB B CPAaBHEHHUH C HATIOPHBIMH
u atMochepHbIMU?

10. B uéM OCHOBHBIE OTIMYHMA TEPMHUECKOTO peXHMa paboThl BaKyyMHOTO Jea’paropa oOT
M30TEPMUYECKOTO?

11. B xakux ciay4asx B CXeMax TEIUIOCHA0KEHHUS IPUMEHSIOT BaKyyMHBIE J1€a3paTOphI?

Tema 13: BecnomorarenbHoe 000pyA0BaHHE KOTETBHON

1. Kakue BU/IbI HACOCOB MOTYT PUMEHSTHCS B KOTEJIbHOM B KAU€CTBE CETEBBIX M MUTATEIbHBIX?

2. KakoBbl OCHOBHBIE JACUCTBUS NMPOEKTUPOBIINKA, KOTOPHIE OH BBIMOJHAET IPU BBIOOPE HACOCOB IS
CHCTEM KOTEJIbHOM?

3. Kakue BHIbI HACOCOB MOTYT MCIIOJIB30BAaThCS B CUCTEMAX MOJA4YM Ma3yTa U IPYrMX BUAOB KUIKOTO
TOIUIMBA (AU3€IIsA) Ha CKUranue?

4. KakoBbl OCHOBHBIE MPUHIIMIIBI pa0OTHI LIEHTPOOEKHBIX HACOCOB?

5. KakoBbl OCHOBHBIE TPUHIIUIIBI pa0OTHI BUXPEBBIX HACOCOB?

6. KakoBbl OCHOBHBIE IPUHLIUIIBI PAOOTHI POTALIMOHHBIX HACOCOB?

7. Kakue Buabl TEIUIOOOMEHHBIX anmnapaTroB MOKHO HMCIOJIb30BaTh B KOTEJIBHON B KaUECTBE CETEBBIX
TEII000OMEHHUKOB?

8. Kakme BuIBl TENJIOOOMEHHBIX ammapaToB MOXHO MCIOIb30BaTh B KOTEIbHOW B KauyecTBe
MOAOrpeBaTeNei ChIPOi BOBI?

9. lnst yero B cucteMax MPUMEHSIOTCS pacHIMpUTENbHbIE Oaku (cocyabl)?

10. Yro HeoOX0AMMO 3HATH JJIS TOT, YTOOBI MPABUIBHO BHIOPATh 0OBEM PACIIMPUTENBLHOTO Oaka Jyis
CUCTEMBI?

11. Kakne Bupl 3a110pHOI apMaTypbl IPUMEHSIFOTCS B KOTEJILHOM?

7.3. Cucrema OLIEHUBAHMS PE3YyJlbTATOB OOYYEHHS MO AMCLUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



O1LleHKa «OTIINYHO)
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIPOCAM, BBIXOASIIUM 3a IIpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE U3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OIICHKY, UCIIOIb3Ys HAyYHBIE JTIOCTUKECHHUS APYTHX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIHH;

- IPUMEHSET TEOPETUYECKHE 3HAHUsI [ BbIOOpa METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TpaMOTHO 00OCHOBBIBAET XO/JI PEIICHUS 33/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCLUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKIEHUSAX, BBICOKUH YPOBEHb KYJIbTYpPbI HCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUSAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI Ha BOIIPOCHI, YMEET JieJlaTh 00OCHOBAHHBIE BHIBObI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYX/IeHUSX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOIIHEHUS 3a1aHUH;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHUI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOJCTBOM IIpernojaBaTelis pelaTh CTaHIapTHbIE 3aaun
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3aJaHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEJIbHBIX UICTOUHUKOB, PEKOMEH/I0BaHHbIX paboyel mporpaMmoi 1o
JVCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIIbHON paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaronuxcsi, He00OX0AUMBIE Ul OLIEHKH 3HAaHWN, YMEHMH M HABBIKOB U (WMJIM) OMbITa NMPOQEeCcCCHOHATbHON
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs
TEOPETUYECKUE BOIIPOCHI IS ITPOBEJAEHMS ITPOMEXYTOUYHOM ATTECTALIMU
OBYYAIOIINXCA

1. Yro Takoe Npon3BOACTBEHHO-OTONUTENIbHAS KOTEIbHAA?

2. Kakue cymiecTByr0 OCHOBHBIE ITEPCIIEKTUBHBIE HANPABIICHUS PAa3BUTUS KOTEIbHON TEXHUKU?

3. YTo Takoe TeIIoreHepupyoIas ycTaHOBKa?

4. Kakue CyIiecTByr0 OCHOBHBIE CTIOCOOBI TTOTYIEHUS TEIIJIOBOM SHEPTHH?

5. Kakoe cymiecTByeT OCHOBHOE 000pYA0BaHUE KOTEIbHOMU, 1aliTe €ro KpaTKyro XapakTepUCTUKY?

6. Kakoe wucmonbp3yercs OCHOBHOE OOOpYIOBAaHWE B MPUHIMITHAIBHONW TEIJIOBOM CXEMBI MapOBOMH
koTenbHON? KpaTkas ero xapakTepucTuka U HazHaueHue?

7. HazoBHUTE OCHOBHBIE OTIMYMS TEILUIOBOM CXEMBI ITAPOBOM KOTEIBHOM € MOJIKIFOYEHHEM OTKPBITON
BOJSIHOM TEIUIOBOM CETH OT CXEMBI C MOJKJIIOUEHUEM 3aKpBITOM BOJSHOW TEIUuloBOH cetu? JlaliTe KpaTKyro
XapaKTEPUCTUKY MPUHITHIM PEIICHUSAM ?

8. YcTpoiicTBO NPUHLMITMAIBHOMN TEINIOBOW CXEMBI BOJIOTPENHON KOTEIBHOMN?

9. OcHOBHBIE OCOOEHHOCTH U MPUHIIUI PAO0OTHI TOMOK KUIISILETO CJI0s?

10. Meronuka onpenenenus KIIJI u pacxoma torumBa. CocTaBieHHE TEMJIOBBIX OaJlaHCOB
KOTJIOarperaros.




11. Meronuka onpeeseHrne COCTABISIONUX PUXOIHON U paCXOIHON YacTH CTaTel TEIIOBOro OanaHnca
KOoTJioarperara.

12. IloTepu TEMIOTHI € yXOAAUIMMU razamu. Metoauka onpezeneHus. OCHOBHBIE PEIIEHUS U METObI UX
CHUKECHUSI.

13. [oTepu TEMIOTHI OT XMMHUYECKON U MEXaHUYECKON HEMOIHOTHI ropeHus. MeToauka onpeeieHus.
OCHOBHBIE pelIEHUSI U METO/bl UX CHHKCHHUS.

14. ITorepu TEIUIOTHI YEPE3 HAPYKHBIE OTPAXKJEHUS U C BBITPYKAEMbIM MX TOINKHU LIUIAKOM. MeTonuka
onpeneneHus. OCHOBHBIE PELIEHUSI U METO/Ibl UX CHH)KECHHSL.

15. OcHOBHOE Ha3HAYEHUE U IPUHIUIBI PAOOTHI TONOYHBIX YCTPOMCTB.

16. Knnaccudukaiyst TOMOYHBIX YCTPOKCTB.

17. OcHOBHBIE XapaKTEPUCTUKU TOIIOYHBIX YCTPOMUCTB.

18. Tomka ¢ pydyHOHW KOJOCHUKOBOM pemeTrkol. E€ ycTpoMlCTBO M OCHOBHBIE TEXHUYECKHUE
XapaKTEPUCTHUKHU.

19. Tlonymexanmueckass Tomka c 3abpaceiBatenem "IIM3-PIIK". EE ycTpoiicTBO M OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTHUKHU.

20. Tonka ¢ MeXxaHMYECKOW Mojayeil TOIUIMBA U HEMOJABMKHBIM cloeM. E€ ycTpoHCTBO U OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTHUKHU.

2]1. Tonka ¢ MexaHMYECKOHN MOAauel TOIJIMBA U MOJBMXKHBIM ciioeM. E€ ycTpoilCTBO M OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTUKH.

22. MexaHu4ecKkue TOINKM C MLIypyroleld IuaHKod. E€ yCTpoHCTBO M OCHOBHBIE TEXHUYECKHUE
XapaKTEPUCTHUKHU.

23. Tomnka ¢ MEXaHWYECKOM MOJa4eil TOIUIMBA U MOABUKHBIM KOJIOCHUKOBBIM MOJOTHOM. E€ ycTpoiicTBO
1 OCHOBHBIE TEXHUUYECKNE XaPaKTEPUCTUKH.

24. Tomnka «KHIISILIEroy cios it TBepaoro Torausa (yris). E€ ycTpolicTBO 1 OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTHUKHU.

25. YTo Takoe MCceBI00KUKEHHBIN CIION («KUIISIIMA CI0W») TOITNBA, €ro 00pa3oBaHue?

26. Tonku A CKUTAHUS MTBUIEBUIHOTO TBEPJOTO TOILIMBA. MIX yCTpOICTBO U OCHOBHBIE TEXHUUECKHE
XapaKTEPUCTUKH.

27. Knaccudukanus KOTa0arperaTos.

28. YcrpoiictBo koTioarperata. OCHOBHBIE TEMJIOOOMEHHBIE 3JIEMEHTHI, BXOSIIUE B €ro cocTaB. Mx
Ha3Ha4YCHHE.

29. Kakue THUNBl SKOHOMAaW3€pOB NPHUMEHSIOTCS B KOTENbHOH? VX OCHOBHBIE KOHCTPYKTHBHBIE
OCOOEHHOCTH.

30. UyryHHBIi uTaTenbHbIN 3k0HOMan3ep "BTH".

31. KonrtaktHble 3k0HOMai3epbl. OCOOEHHOCTH MX UCHOIb30BaHuUs. Buabl. OCHOBHBIE KOHCTPYKLIUU.

32. CkpyOOephI-TemI0yTHIN3aTOPbl KOHTAKTHO-NIEHHOT0 TUMa. OcobeHHOCTH npuMeHeHus1. OCHOBHbIE
KOHCTPYKTUBHBIE OCOOEHHOCTH.

33. Tpy6Guatslit Bo3gyxomojorpeBaresib. OcoOeHHOCTH NpuMeHeHUs. OCHOBHBIE KOHCTPYKTHBHBIE
OCOOEHHOCTH.

34. TIlapomeperpeBatenu. OcHoBHble TuUMbl. (OcobeHHOCTH mpUMeHeHHs. KOHCTpyKTHBHBIE
OCOOEHHOCTH.

35. OOmypoBka kotrioarperatoB. OCHOBHBIE THIBL. OJIeMEHThl MU MaTepuaybl. OcoOeHHOCTH
npuMeHeHus. OCHOBHbIE KOHCTPYKTHBHbIE OCOOCHHOCTH.

36. I'apautypa kotioarperara. OCHOBHBIE BU/Ibl M Ha3HAUEHUE.

37. [IlpenoxpaHuTenbHbIE YCTpOMCTBA KoTioarperata. (OCHOBHbIE THUIBI. MecTa YCTaHOBKH.
Hasznauenwue.

38. B3peiBHble KianaHa. OcHOBHbIE THUIBI. OCOOEHHOCTH KOHCTPYKUMH. MecTta ycTaHOBKH. Y CIIOBHUS
IIPUMEHEHHS.

39. PerymupoBounass u 3amopHas apmarypa Komioarperata. OcHOBHbIe THUMBL. OCOOEHHOCTH
KOHCTPYKUHUH. MecTa yCcTaHOBKH. Y CJIOBUS IPUMEHEHUS.

40. KontponbHO-u3Mepurenbubie nmpuOopbl. OcHOBHBIC BUBI. OCOOCHHOCTH KOHCTPYKIMHA. MecTa
YCTaHOBKH. Y CIIOBUSI IPUMEHEHUS.

41. OcHoBHble TpeOOBaHMs, NPEABSIBISEMble K IMPYKUHHBIM MaHOMETpaM, YCTaHaBIMBaeMbIM Ha
KoTJIoarperare. Y cIoBUsl HEOOXOIUMOCTH TPUMEHEHHS JieMIIpepHOil TpyOKH.

42. Tunsl ra30ropenovHbIX yecrpoicTB. OcoO0eHHOCTH KOHCTpYKUUi. Mecta ycranoBku. [IpunHimn



paboThI.

43. KomOuHMpOBaHHBIE TOpENOYHBbIE ycTpoiicTBa. OCOOCHHOCTH KOHCTPYKIIMHA. MecTa yCTaHOBKH.
[Tpunun paboTsl.

44. T'azoropenoyHble aBTOMATH3UpPOBaHHBIC OJ0KH. OCOOCHHOCTH KOHCTPYKIIMUA. MecTa yCTaHOBKH.
[Tpunun paboTsl.

45. I'openku tumna "I'MI™. OcobeHHOCTH KOHCTpYKIH. Mecta yctaHoBKH. [IpuHInm paboThI.

46. I'openku tuna "I'M". OcoGeHHOCTH KOHCTpYKIMA. MecTa ycraHoBku. [IpuHImn paboTsl.

47. Topenounoe yctporictBo "PI'MI™. OcobeHHocTH KOHCTpyKIHi. Mecta ycraHoBku. [IpuHiumn
paboTHL.

48. IlputeyrosibHBIE TOpPENKH OOJBIIMX KoTjoarperaroB. (OcoOCHHOCTH KOHCTpYKIMHA. Mecta
ycranoBkH. [IpuHinn paboTsl.

49. Tunsl hopcyHok. OcOOEHHOCTH KOHCTPYKIIMNA. MecTa yctaHoBKU. [IpuHITMI paboThI.

50. Lentpobexupie popcynku. OcobeHHOCTH KOHCTPYKIMA. MecTta ycranoBKku. [IpuHumn paboTsl.

51. TlapormapaBinuyeckas ¢(opcyHka. OcoOCHHOCTH KOHCTPYKIMHA. Mecrta ycTaHOBKHW. [IpuHImm
paboTHL.

52. Poranmmonnas ¢opcynka. OcoOeHHOCTH KOHCTPYKIMA. Mecta ycTaHOBKU. [TpuHIMn paboThl.

53. YyryHHbIe CEKIIMOHHBIE KOTIBI. OcOOEHHOCTH KOHCTPYKIMA. [IpuHImI paboThI.

54. BopoTtpyOHbIe KOTIbI Masioi MoITHOCTH. Oco0eHHOCTH KOHCTpYKLuMi. [IpuHiun paboTsl.

55. BopoTpyOHBbIe KOTIBI cpeaneld MomHocTH. OcoOeHHOCTH KOHCTPYKIMA. [TpuHImn paboTel.

56. BonoTpyOHbIe KOTibI 60s1b1I0H MOIIHOCTH. OcoOeHHOCTH KOHCTPYKIMH. [TpuHiun paGoTsl.

57. KapotpyO6Hbie KoTibl. OcOOEHHOCTH KOHCTPYKIMHU. [IpuHIMI paboTHI.

58. ITaporeneparops! Tumna "/IKBp". Ocobennoctu koHcTpykiuii. [Ipunimm paboTsl.

59. Iaporenepatops! Tumna "JAE". Ocobernoctn koHCTpYKuuid. [IpuHIMT paboTsl.

60. ITaporeneparops! Tumna "KE". Ocobennoctu koHCTpyKIuid. [IpuHImn paboTsi.

61. ITaporenepatops! Tuna "E". Ocobennoctu koHcTpyKuid. [Tpuniun paboTer.

62. ITaporeneparops! Tumna "TK3". Ocobennoctu koucTpykuuid. [IpunHmmn paboTsl.

63. KomObunupoBannsie koTibl Tuna "bparck-1". OcoGeHHocTH KOHCTpYKUUU. [IprHINT paboTHI.

64. KomOunupoBannbie koTibl TNa "bparck-1I". Oco6enHoctu kKoHCTpYyKIui. [IpuHImn paboTsI.

65. OTonuTenbHBIE KOTJIBI, HCIOJB3YIOMIME BBICHIYIO TEIUIOTY cropaHus TormumBa. OcoOeHHOCTH
KoHCTpyKuuH. [IpuHInn paboTsl.

66. Kotibl ¢ iByXCBETHBIMU 3KpaHaMu. OcoOeHHOCTH KOHCTPYKIUi. [IpuHIMn paboTsI.

67. Bonorpeiinbie kotibl Tuna "IITBM". Ocobennoctu koHcTpyKuuit. [IpuHimn paboTs!.

68. Bonorpeitabie kotibl Tumna "KB-I'M". OcobennocT koHCTpYKuMid. [IpuHimn paboTsl.

69. Bonorpeiinbie kotibl Tuna "KB-TC". Ocobennoctu koHcTpyKiuid. [Tpunimn paboTsl.

70. TonnuBHBIE CKIaAbl U CUCTEMBI TOIIMBONOAYM KOTEIbHBIX HAa TBEPAOM TOIIMBE. OCOOEHHOCTH
KOHCTPYKUHMU. Y CIIOBUSI TPUMEHEHUS.

71. Oco6eHHOCTH MOATOTOBKH K COKMTaHUIO TBEPOTO TOIUIMBA B CIIOE.

72. OcoOeHHOCTH KOHCTPYKIIMM CHCTEMbI TOIUIMBOMOAAYU TPU COKUTAHWU JPEBECHBIX OTXOJOB.
[TpuHumn padoThL.

73. OcoOeHHOCTH MOATOTOBKH TBEPJOI0 TOIUIMBA K KAMEPHOMY CXKUTAHUIO MBUIH.

74. OCHOBHbIE MEXaHU3Mbl M O0OpYIOBaHHE [JIsi INPUTOTOBJIEHUS YrojabHOW mbuid. OcoGeHHOCTH
KoHCTpyKuuH. [IpuHIun paboTsl.

75. MenbHUuHbIN BeHTUIATOP. OCOOEHHOCTH KOHCTpYKIMM. [IprHImm paboTsl.

76. YronpHas 3y6uatas 1poounka. OcoOeHHOCTH KOHCTPYKIMA. [IpuHIMIT paboThI.

77. YronpHas MOJOTKOBast poomiika. OcoOeHHOCTH KOHCTpYKUUU. [TpuHnun paboTsl.

78. bapabanno-mapoBas MenabHHIA. OcOOEHHOCTH KOHCTPYKIMA. [IpuHIMI paboThI.

79. llpuHIIMTIHATBHAS CXeMa MBIICTPUTOTOBICHUS TorUBa. OCHOBHBIE OCOOEHHOCTH CUCTEMBI.

80. Ma3zyTHoe X034HCTBO KOTEIbHBIX. OCHOBHBIE OCOOCHHOCTH CHCTEMBI. [IpuHIunm paboThI.

81. [IpuHnunuansHas cxeMa Ma3yToHacocHOH. OCHOBHbIE 0COOEHHOCTU CUCTEMBI. [IpuHIIUT paboTHI.

82. Knaccudukanus cuctem nutakozonoyaanexus (I1I3Y) korenpHbIX.

83. MexaHuueckas CHUCTeMa IUIAKO30J0yIajdeHUs] KOTeabHbIX. OCHOBHBIE 0coOeHHOCTH. [IpuHImn
paboThI.

84. KauecTBeHHBII M KOJHYECTBEHHBI COCTAaB BPEIHBIX BEIIECTB B IMPOAYKTaX CropaHusi. Bumer
BpEIHBIX BELECTB. MeToMKa ONIPEIEICHHUS.

85. DKOHOMHUS TOIJIMBA U TEII0BOM 3Hepruu. OCHOBHBIE MEPONPUATHS, TIO3BOJISIOLINE TTOBBICUTD



3¢ (HEeKTHBHOCTHU MCTIOIH30BAHUS TOIUIHBA.

86. CxeMbl pacroioKEeHHUs] KOHTPOJIbHO-m3MepUTeNnbHBIX mpubopoB (KUII) ma maporenepatope.
OcHOBHBIE OCOOEHHOCTH CXEM.

87. OcHoBHbIE TpeOOBaHUSI MPOEKTHBIX HOPM K PAa3MEIIEHHUI0O OCHOBHOTO M BCIIOMOTaTEeIbHOTO
000pyIOBaHUS BHYTPH 3JaHHS KOTSITHHOM.

88. Opranu3zarust peMOHTa KOTeIbHBIX. Buabl peMoHTOB. FIX OCHOBHBIE OCOOCHHOCTH.

89. TeXHUKO-IKOHOMHUYECKHUE MOKa3aTeNIn pabOThl KOTEIbHBIX.

90. Pacxo[1 TerioTsl Ha COOCTBEHHBIE HYXK/IBI KOTEJILHONW. Brsl (cTaThu) PacxoI0B.

7.4.2. [IpakTrueckue 3aqaHus sl POBEICHUS MPOMEKYTOYHON aTTECTAIIMH 00YJarOITUXCS

[TpakTrdeckue 3amanus A1 TPOBEACHUS MPOMEKYTOYHON aTTeCTallMU O0YUYaONMUXCsl pa3MEIICHBI 10
angpecy DOHMOC  Moodle  (https://moodle.spbgasu.ru/pluginfile.php/322656/mod_resource/content/1/%
D0%9F%D0%97_%D0%A2%D0%93%D0%A3.pdf)

7.4.3. IlpuMepHble TEMBI KypCOBOM pabOThI (IIpoeKTa) (IIpU HATMUUHN)
Tema kypcoBoro mpoekra (5-it cemectp): [loBepouHbIii U a3pOIMHAMUYECKUIN PacuéT MaporeHepaTopoB
HachllleHHOTo BojsiHOoro napa "IKBp" oTonuTeapHO-TTPON3BOACTBEHHON KOTEIBHON

Tema xkypcoBoro mpoekta (6-ii cemectp): IlpoekTupoBaHHe OTONMUTEIHLHO-TIPOU3BOJACTBEHHOM
KOTeJIbHOM ¢ mapoBbiMu KoTiiamu "JIKBp"

KommiexT 3aanuii 1y KypcoBoro npoekra (5-if u 6-if ceMecTpbl) COAECPIKUT:
. Pactipenienenue TeIIOBBIX HATPY30K HA KOTEIbHYIO

. Buza 1 coctaB OCHOBHOIO M pe3€pBHOIO TOILJIMBA

. [TapameTps! BeIpabaThIBAEMOT0 TEIJIOHOCUTEIS

. [TapameTpsl Bo3ayxa B KOTEIbHON

. [TapameTpbl mUTATENTBHOUN BOJIBI

. BenmmunHy HEnpepbIBHOM IPOTYBKH

. MecTopacnosnoxeHue KOTeJIbHOU

. ITapameTpsl ceTeBOM BOJIbI

. [TapameTpsl cCTEMBI TEIIOCHAOKEHHS

10. Cxemy BOJIOIIOJATOTOBKH

11. Bun nerasamnuu

12. Toxro Bo3BparTa KOHIEHCATa C TPOU3BOICTBA B OOOPOTHBIHN KT

O 01N DN B W —

7.5. Meronudeckue MaTtepuaibl, ONpeaessioue NpoLueayphbl OLleHUBAaHUs 3HAHUHN, YMEHUI, HaBBIKOB U (MJIHN)
OTIbITa MPO(PECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OPMUPOBAHUS KOMIETEHLIUN

[Tpouenypa mnpoBeAcHHUs NPOMEXKYTOYHOM aTTECTAllMM M TEKYLIETO KOHTPOJS YCIEBAEMOCTH
perJaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Ipouenypa oueHuBaHus (QOPMUPOBAHUS KOMIIETEHIMI MpU MPOBEIEHUU TEKYIIEro KOHTPOJIsS
IIpUBEACHA B II. 7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUS WM HHbIE MaTEepPHUAJIbl TEKYIIET0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.

[TpomerxyTouHas arTecTanus Mo AUCHUILINHE TPOBOIUTCS B (hopMe dK3aMeHa B 5 U 6 ceMecTpax.

DK3aMeH MPOBOJUTCS Mo O6uiietam. B 3k3aMeHaIMOHHbIN OMIIET BKIIOYEHBI TEOPETHUECKHUE BOIIPOCHI U
MPAaKTUYECKHE 3aJ[aHUsl, COOTBETCTBYIOIINE COACPKaHUIO (GOPMHUPYEMBIX KoMIeTeHIui. [IpoomKkuTensHOCTh
9K3aMEHAllMOHHOM NIPOBEPKU 3HAHUM cocTaBisieT 90 MUHVT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(bOpMI/IpOBaHHOCTI/I KOMIETEHIIUN IIpu MPOBCACHUN HpOMe)I(YTOqHOﬁ aTTeCTalln

YpoBeHb OCBOCHMS M OIICHKA

Kprepun OneHka OneHka
«HEYJIOBIIETBOPHUTENb | «ymoBiIeTBOpUTENbH | OLIEHKa «XOpPOLIO» O1eHKa «OTINYHO)
OLICHUBAaHUS
HO» o»
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3aJlaHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HAa OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY NpU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBS3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMHU. pamMKax OCBOEHHOI'O
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OIIMOKH B yMeHus B paMKax | Pemaer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCEHHA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
ounera npu [Ipu oTBeTax Ha 3aJJaHUS PELIEHBI C BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJALIUX BOIIPOCAX BOMPOCHI OBLIIO HETOYHOCTSIMHU.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer omu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3a1a4. 3aJJaHuM, HapyLIEHUs | IPH BBIIOJIHEHUU CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapyllamoIue pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4y I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 pelieHus 3a1ad.
BBIBOJIOB. pe3ynbTaTam
UcnbiThiBaeT peIIeHUs 3a1a4u.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISCTCS, €CITU CpelHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TeHOY» BBICTABIISETCS, €CIIA CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

OrieHKa «yI0BIETBOPUTEIIBHOY/ «3aU4TEHOY» BBICTABIISCTCS, €CITH CpeHee apu(MEeTHISCKOe HaXOUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBJIETBOPHTEIBHO»/ «HE 3aUTCHO» BBICTABIACTCSA, €CIM CpeaHee apu(MeTHUecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIMHBI (MOTYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

. KonunuectBo
No ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
n/m y4e0HO-METOIUYECKOU TUTepaTyphl PK3CMILLAPOB/ICKTP
OoHHBIIT agpec DbC
OcHoBHas JuTEparypa

1 Hensrun I'. H., He6§;1e13 B. U., IlepmskoB b. A., Temnorenepupyromnime 3BC
ycraHoBku, M.: CTPOUN3JIAT, 1986

2 Hemsrurn I'. H., Jlebener B. W., IlepmskoB b. A., XapanoB II. A., SEC
Tennorenepupyronme ycranosku, M.: bacret, 2010

JlonoJIHUTeIbHAS JTUTEpaTypa

1 |[Bomukos A. H., llaBpun B. U., Tennorenepupyromue ycranosku, CII6., 2009 9bC

2 |BomukoB A. H., llaBpun B. U., Termorenepupyromue ycranosku, CII16., 2008 29bC

3 Bomukos A. H., lllaBpun B. ., Temnorenepupyromue ycranoku, CIIO.: 3EC
CIIorACY, 2009

4 |Koueprun M. A., Ternorenepupyromue ycranosku, CII0., 2005 9bC

1 Bonukos A. H., bpuunantoBa M. M., Tennorenepupytomue ycranosku, CII6., e
1998

) Bonukos A. H., lllaspun B. U., bupyns B. b., Tennorenepupytoiiue ycTaHOBKH, 3BC
CII6., 2010

3 buprozoa E. A., Ilmareiu O. H., Cesepunen I'. H., Ilaspun B. U., 3BC
Temnorenepupyronme ycranosku, CI16., 2007

OOyuaromuecs U3 yrciaa uHBaIuA0B U il ¢ OB3 obecnieunBaroTcs ne4aTHBIMU U (WIIM) 3J1€KTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (popmax, alaliTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbSL.

8.2. Ilepeuenr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu «HTepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCHIUIIITUHBI (MOYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajipec pecypca
Tertorenen e VCTAHOBKH https://moodle.spbgasu.ru/course/view.p
pupyronme y hp?id=556
8.3. IlepeueHb COBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 TaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Haumenosanue DIEeKTPOHHBIN aJipec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

DneKTpOHHBIN (POH MPaBOBOM M HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIIUN
B 00IAaCTH CTPOMTENLCTBA M IPOEKTHPOBaHMs, Oe3omacHocTd M oxpansi|http://docs.cntd.ru
TpyJa, DHEPTETUKHU B HedTerasa, mpasa.

EauHBId  DIIEKTPOHHBIN ecypc €0OHO-METOMMYECKON JIUTEPATYPBI
a p peeype ¥4 a PATYPE\\\ww.spbgasu.ru

CIIoI'ACY
Poccuiickast rocyapcTBeHHasi OnbInoTeKa www.rsl.ru

- n :
?:;;;ETO;HO O6ubnaMoTEeYHass  CHUCTeMa  M3aTelbCTBa KoncynpTant https://www.studentlibrary.ru/

Hayunas AIIEKTPOHHAs

Hayunas snextponnas 6ubanoreka eLIBRARY.RU submorexa eL IBRARY RU

DJIeKTPOHHO-0MOIMOTeuHas crctema u3atenbcrsa "IPRbooks™ http://www.iprbookshop.ru/




DJIeKTPOHHO-OMOIMOTeuHas crcTeMa m3narensersa "FOPAUT" https://www.biblio-online.ru/

DIeKTPOHHO-OMOIMOTEYHAs CHCTeMa H3aarenbeTBa "Jlanp" https://e.lanbook.com/
DnexTponHas oubnuoreka Upouc 64 IhJ;;/J://ntb.spbgasu.ru/|rb|s64r_p
Cucrema aucrannuoraoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/

8.4. llepeyenp HH(MOPMAIMOHHBIX TEXHOJIOIWHA, MCIOJNB3YyEMbIX IMPU OCYILIECTBICHUU OOpPa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKJIIOYas IepedyeHb JIMIEH3HOHHOTO M CBOOOJHO paclpoCTpaHsSEMOro
MIPOrpaMMHOTO oOecreueHus

Crnoco6 pacripocTpaneHus
HaumenoBanue (JTUIIEH3MOHHOE WJIH  CBOOOHO
pacIpocTpaHIeMoe)

HoroBop Ne 132009689201 ot
18.12.2020r [Iporpammuebie
npoaykTel Maiikpocodt, goroBop No
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne 132009689201 ot
18.12.2020r [Iporpammublie
npoayKTel Maiikpocodt, goroBop No
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

ITuceMO 0 BO3MOKHOCTH O€CIUIaTHON
3arpy3Ku 00pa3oBaTelbHbIX
Autodesk AutoCAD 2019/2020 JMIEH3UH  TOMHO(YHKIIMOHATBHBIX
BEpCHHl TPOrPaMMHBIX  TMPOIYKTOB
Autodesk ot 15.05.2012

ITuceMO 0 BO3MOKHOCTH OeCIuIaTHON
3arpy3Ku 00pa3oBaTesbHbIX
Autodesk Revit 2019/2020 JMIEH3UH  TOMHO(YHKIIMOHATBHBIX
BEpCHH TPOrPaMMHBIX  TMPOIYKTOB
Autodesk ot 15.05.2012

8.5. MarepuanbHO-TeXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
Caeziernst 00 OCHAIIEHHOCTH Y4E€OHBIX ayAUTOPUN U TOMEIICHH JIJI1 CAaMOCTOSITEIbHON PaboThI

HanmenoBanue y‘{e6HBIX ayzu/ITopHﬁ U TIOMEIICHUM OCHaH_IeHHOCTB O60pyI[OBaHI/ICM U TCXHUYCCKHUMHU

JUTSL CAMOCTOSITENIbHON pabOThI cpelcTBaMu O0yuYeHus
25. VYwueOubie aymutopuu s npoBeaeHus |KomruiekT MYJIbTUMEIUHHOTO o0opynoBaHUs
MPAKTUYECKUX 3aHATUM, KYpCOBOTO|(II€pCOHANIbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN

MIPOEKTUPOBaHMSI (BBIIOJHEHHUSI KYpPCOBBIX padoT),|IPOEKTOp, IKpaH, ayAHO-CUCTEMa), JOCKa, KOMILUIEKT
TPYNIOBBIX M WHAMBHIAYAIbHBIX KOHCYJIbTAIUi,|ydeOHON MeOenu, OJKII0ueHHEe K KOMITBIOTEPHOM ceTn
TEKYIIEero KOHTpoJs U npomexxyrouHoit arrectauuu |CIIOI'ACY, Beixon B HTEpHET.




25. Yaebnas nabopatopus TerorazocHaOXeHUS U
BEHTHJISIUH:
2-s1 KpacHoapmeiickas yn. Aya: 137, 341, 427

Hakmonnsii  Mukpomanomerp ~ MMH-2400(5)-1.0;

Haxnonnsrit MHUKPOMaHOMETP MMH;
KoMmneHcalluOHHBIM ~ MHKPOMaHOMETp  «ACKaHU;
KaraTepmomertp; I'mo6Tepmomerp; [TcuxpomeTtp
«AccMmaHay; bapomerp; CexyHaomep;
ITHeBMOMeTpuueckass TpyOka; JlaGopaTopHbI CTEHI
«A3poauHaAMHUYECKHE UCIIBITaHUS KaHAJIbHBIX

BeHTHIIATOPOB RS 125 L»; Koopaunarauk; JlpiMMainaa
— VF-1; Taxomerp — TU10-P; Anemomerp 1udpoBoii;
Pamuaneuerii BenTunsitop OB 3,15; JlaGopaTopHblii
crenn «VcnpITanue HarpeBaTeNbHBIX MPHOOPOBY; Hacoc
«Wilo»; bBaxk mna  Bomel; Bewrmis D 15;
banancupoBounsiii knaman MSV-C DI15; Ilee3omerp;
Bentunsarop paauansueiii Bl 4-70; BonsHoil cueTumk
CT-15; Tepmomerp 1mdpoBoi; MepHas upucoBas
muadparma IRIS 160; Crenn «IIyHKTBI peayniupoBaHUs
raza», «YCTpoucTBO perynsaropa aasienus raza'"; Ctenn
«eramu  mporouHoro BojoHarpemarens»; CTeH[
«BuyrpunomoBoe  razoBoe  obopynoBaHue»;CTEH]
«BryTtpuaomosoe ra3oBoe 00opyZ0BaHueEY,
«YCTpOHCTBO OBITOBBIX TEIJIOreHeparopoB»; CTeH.
«BryTtpuagomosoe ra3oBoe 00opyZI0BaHUEY,
«YCTpOMCTBO TPOTOYHBIX BoOJOHArpemarteinein»; CTeHn
«BryTtpuagomoBoe ra3oBoe 00opyZ0BaHueEY,
«Y CTpOUCTBO Ta30BbIX ILJIUTY;

Crenn «BHyTpuzomMoBOoe Ta3oBoe 000pYAOBaHHEY,
«YCTpOWCTBO  BHYTPEHHEro  Ta3olpoBOAa», Y4YeT
pacxojna rasza», «CucreMa KOHTpOJIS 3ara30BaHHOCTH B
nomeneHuny; Crenn «M3nyuaromue ropenku»; CTeH sl
«YCTpOHCTBO Ta30BBIX CYETUYHUKOBY», «YCTPOHCTBO
U3Ty4yaroulel ra3oBod ropenku», «l'opeiaku OBITOBBIX
razoBelx Iumr»; Crenny  «M3omamus  CTaJbHBIX
ra3onpoBOIOB»

Crenn «KoHeHcallMOHHbBIH Tra3oBbiii koTen Rendamax
R30»; Crenn «DOneMeHThl W J€Tald MOJIUITHICHOBBIX
ra3onpoBOJIOB

Maxer IIBI'Y; Tlopenka EM-3E; HIPAT -10; BIIT-9;
Anammzarop raza AXTII; MemOpaHHbIii Tra3oBbIf
cuetynk U-oOpasHele MaHoMeTpwl; IlomiaBKOBBIM
porametp PC-5; beiToBO# cueTunk ra3a; JlaboparopHslit
CTeHJ «ABTOHOMHAs aBTOMAaTH3WPOBAHHAs CHUCTEMaA
ororienusi» 3JIb- 160.015.01; JlaGopaTtopHblii CTEH[
«ABTOMAaTH3WPOBAaHHAs KOTelbHAs Ha JKUAKOM U
ra3oo0pa3HoOM TOILJIUBEY 2J1b- 160.014.01;
Jlaboparopubiii crenn «IIpubopbl ydera TemIoOBOI
sHEepruu U ternoHocures» AO «B3nér»

TermmoBmzop testo  890; TeruoBuzop testo  865;
MHoro¢pyHKIMOHATBHBIN U3MEPHUTEIbHBIN Tpudop testo
435-4

KomnakTHbIi TEPMOAHEMOMETD testo 425;
TepMmorurpomerp Uit AOITOCPOYHOI paboThl testo 625;
WNundpakpacusiii Tepmometp testo 830-T1 ¢ mazepHbIM
[eJeyKa3arenemM (omTuka 10:1); KomnakTHbIi
aHEeMOMETp C KpbUIbUaTKOM, testo 416;




Taxomerp testo 470; KapmaHHBIE aHEMOMETp C
KpPBUIbUATKOW M CEHCOpoM BiaxkHocTH, testo 410-2;
Huddepennmanbupiii Mmanometp testo 512, or 0 mo 2
rlla; "a3oananu3zatop testo 310 ¢ mpunTepom; Biiaromep
JIPEBECUHBI U cTpoiimaTepuasioB testo 616; Manometp
muddepernmansHbni udposoi JAMII- 01M

[Tomenienue st CAaMOCTOSITETILHON pabOTHI (YUUTATBHBII
3an oubmmoreku, ayd. 217): I11IK-23 mr., B T.4. 1mT.- T1IK
s gmn, ¢ OB3  (cucremHbld  OJ0K, MOHHUTOD,
25. IlomenieHus sl CAaMOCTOSTEIBLHOM PaboThI KJIaBUaTypa, MbIlIb) C TMOJKIIOUYEHHEM K CETH
«aTepHeT» U 00eCleYeHHEeM JTOCTyIa B AJICKTPOHHYIO
nHpopmanmonHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

Kommnekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUME UM HBINA
MPOEKTOpP, OJKpaH, ayAHo-CHUCTeMa), JOCKa, OJKpaH,
KOMIUIGKT  y4eOHOW  meOenw, MOAKIIOYECHHE K
komnbtotepHoi cetu CII6I'ACY, Beixoa B UHTEpHET.

25. VYdeOHble ayAUTOpUU JJisi  MPOBEICHUSA
JICKITMOHHBIX 3aHATHIH

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecnieunBaroTCI CIICHHUAJIbHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBLIX JOKYMCHTOB.
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