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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOGHMSI TUCIUIUIUHBI SIBISIFOTCS: TOATOTOBKA CIIEIMAIMCTOB, BIaICIOIIUX
COBPEMEHHBIMH 3HAHUSIMU B 00J1aCTH (PU3UKO-XUMUYECKUX CBOWCTB TOPIOYMX T'a30B, TEOPUH U MIPAKTUKU
UX CKUTAHUA, YCTPOMUCTBA U SKCIUTyaTallud COBPEMEHHBIX OBITOBBIX Ia30BbIX MPUOOPOB U CUCTEM
ra3opacrpe/ielieHus U ra3omnoTpeOIeHnst, IPOEKTUPOBAHUS CUCTEM T'a30CHA0KEHHUS.

3amaveld OCBOCHUS JUCIUILIMHBI SBISICTCS TIepeiada CTYICHTY KOMIUIEKCa HEOOXOUMBIX 3HAHUI
JUISL:

- U3y4eHHue TpeOoBaHUi K paboyeii JOKYMEHTAIIHH;

- OBJIQJICHUE CTAH/IAPTHBIMH MPOTpaMMAaMU U MTaKE€TaMH MPUKIIAIHBIX IPOTrpaMM MpU
MIPOCKTUPOBAHUH CUCTEM T'a30CHAOKCHHUS;

- U3yYCHHE OCHOBHBIX CBOMCTB rOPHOYHX Ia30B, CIOCOOOB UX TPAHCIIOPTHPOBAHUS U
XpaHEHUs1, PeKUMOB MOTpeOJICHU 1 OallaHca rasa, pacdera roJJoBoro nmoTpedieHus rasa;

- U3yYCHHE CXEM H YCTPOICTBA TOPOJICKHX CUCTEM Ira30CHA0KECHMSI, THAPABIMYECKUX PACUCTOB
ra3oBbIX CETEH, TEXHUKO-IKOHOMUYECKUX PACUETOB;

- 03HAaKOMJICHHE C COBPEMEHHBIMH METOJIaMHU CTPOUTEIHCTBA CHCTEM Ta30CHA0KCHHSI,

- U3YYCHHUE TEOPETHUECKUX OCHOB CXKUTAHUS T'a3a;

- 3HAKOMCTBO C YCTPONCTBOM U XapaKTEPUCTHUKAMU Ta30BbIX TOPEIOK, BEIOOP ra30BbIX
TOpEJIOK, MPOEKTUPOBAHUE U PACUET ra30BhIX TOPEIIOK;

- H3y4YCHHE YCTPOMCTBA ra30BbIX TPHUOOPOB, CIIOCOOOB OTBO/IA MTPOYKTOB CTOPAHUS H
BEHTWISALIUM TIOMEIIECHUH, T]I€ UCIIOJIB3YETCS Ta30BOE TOIUIHBO;

- 03HAKOMJICHHE C MEPOIPHSITHIIMHE 110 0€30ITaCHOMY HCIIOIH30BAHUIO T'a3a B KUIIBIX IOMaX U HA
NPEANPUITHIX KOMMYHAJIBHOTO X0O35HCTBA.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI 10 AU CHHUILINHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIUI

Kon u HanmeHoBanue Kox n HaumeHnoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEeHIIUH UH/IMKaTOpa JOCTUKEHUS JMCLMIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMIIETEHIH IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHMst OITOI]




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[TK-3.1 OcymiecTBisieT BEIOOD
HOPMAaTHUBHO-TEXHHUYECKUX
JIOKYMEHTOB,
perIaMEeHTUPYIOIINUX
CaHUTAPHYIO, MOKAPHYIO U
IKOJIOTHUYECKYIO 0€3011acCHOCTh
(YHKITMOHUPOBAHHUSI
WH)XCHEPHBIX CHCTEM
KU3HE0OeCIIeYCHUS B
CTPOUTEIILCTBE

3HaeT

HOPMATHUBHO-TEXHUYCCKHE JIOKYMCHTHI,
PETIIAMEHTHPYIONIUE CAaHUTAPHYIO, MOKAPHYIO
u 9KOJIOTHYECKYIO 0€301acHOCTh
(YHKITMOHUPOBAHHUS CUCTEM

ra3opacupeeiicHuss W Ia30loTPeOICHHS;
OCHOBHBIC Tpe6OBaHI/I$I HOPMATHUBHO-IIPABOBLIX
)41 HOPMAaTHUBHO-TCXHUYCCKHUX JAOKYMCHTOB,
OpeaAbABILICMBIX K CHUCTEMaM FaSOCHa6)KeHI/I$I;
PO ECCHOHAIBHYIO TEPMUHOJIOTHIO B 00JIaCTH
ra30CHa0XKCHHS

yMmeet
BBIOUpATH HOPMAaTUBHO-TIPAaBOBbBIE u
HOPMAaTUBHO-TEXHUYECKHE JIOKYMEHTHI,

peryiupymoiiue AesTeNbHOCTh B 00JacTH
CaHUTApHOM, TMOXKAPHOW M SKOJOTHYECKOU
6e3omacHOCTH  (DYHKIMOHUPOBAHHUS CHCTEM
ra3opacnpefiesieHdss W Ta30mnoTpeOseHus;

BBIABJIIITH OCHOBHBIC Tpe60BaHI/IH
HOPMATUBHO-IIPABOBLIX u
HOPMAaTUBHO-TCXHUYCCKHX JOKYMCHTOB,
NpCaABbABIICMBIX K CaHI/ITapHOfI, HO)KapHOﬁ u
9KOJIOTHYECKON 0e30macHOCTH

(YHKIIMOHUPOBAHHUS CHUCTEM Tra30CHAOKCHUS;
OPUMEHITh ~ METOJAMKH  IIOMCKa,  cOopa,
00paboTKK MHGOPMAITUH, CUCTEMHBIA TOIXO0]
JUTS PELICHUS ITOCTABJICHHBIX 3a/1a4

BJIAJICET

METOIUKOI HCIIOJIb30BaHUSA
HOPMAaTHBHO-TIPABOBBIX H
HOPMAaTUBHO-TEXHUYECKHUX JIOKYMEHTOB,

PETYIUPYIOIIUX JIeATENbHOCTh B 0ONACTH
CaHWTApHOM, TMOKAPHOW U IKOJIOTHYECKOU
6e3omacHOCTH  (DYHKIIMOHUPOBAHHUS CHCTEM
ra3opacnpeqieieHduss W Ta30MoTpeOICHHUS;
METOJIMKOM BBISIBJICHHUSI OCHOBHBIX TpeOOBaHUM

HOPMATUBHO-IIPABOBLIX u
HOPMAaTUBHO-TCXHUYCCKHX JOKYMCHTOB,
NpCaAbABIIICMBIX K CaHHTapHOﬁ, noxcapHoﬁ u
3KOJIOTUYECKOH 0e30IMacHOCTH

CI)YHKLII/IOHI/IpOBaHI/Iﬂ CHCTEM ra30CHa0KCHUS




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[1K-3.2 IIpoBOAUT OLIEHKY
COOTBETCTBUS MHKEHEPHBIX
CUCTEM KHU3HEOOeCTIeUeHHS B
CTPOUTENILCTBE TPEOOBAHUSIM
CaHUTAPHOU, OKAPHOU U
IKOJIOTHUYECKOH 0€30IacHOCTH

3HaeT

HOPMAaTUBHYIO 0a3zy B 0OJAcTH CaHUTapHOM,
MOXKapHOW H JKOJIOTUYECKOW Oe30MacHOCTH
(D YHKIIMOHUPOBAHUS CHCTEMBI Ta30CHAOKCHHMS;
KPUTEPUU OLIEHKH COOTBETCTBHSI CHUCTEMBI
ra3oCcHa0KeHHUsI TPEOOBaHHWSAM CaHUTAPHOM,
MOKapHOW M DKOJIOTUYECKOW O€30MMacHOCTH;
OCHOBHBIC MEPOTPUATUS MO0 OOECIICUCHUIO

COXPAaHHOCTH CHCTEM Ta30CHAOXKEHHS, UX
3aIlUTe oT BPEIHOTO BO3JICUCTBUS
OKpYyXKaroleun cpenpl, YCTPaHEHHIO

BBISIBJICHHBIX HapyIIEHUHN; BUAbI MEPOIIPUITHNA
mo  OOECHeueHUI0  MPOMBIIUICHHOW U

9KOJIOTHYECKOU 0e30IacHOCTH Ipu
OKCIlIyaTalun U O6CJ'Iy>I(I/IBaHI/II/I CHCTEM
FaSOCHa6)KeHI/ISI; MCTOAbI OIIPEACIICHUA

TEXHUYECKOT'0 COCTOSIHUSA Ta30IIPOBOIOB

yMmeet

MPUMEHSTh TEOPETUUYECKUE 3HAHUA B TPOIECcCe
pemieHus 3amad B o0mactd B 00JacTH
CaHUTApPHOM, TOXXKapHOH U SKOJIOTUYECKOU
Oe3omacHOCTH (PYHKIIMOHUPOBAHUSL CHUCTEMBI
ra3oCHa0XeHUs npu SKCIUTyaTallHH,
MPOU3BOJUTH OIIEHKY COOTBETCTBHUSI CHUCTEMBI
ra3ocHa0KeHus: TpeOOBaHHUSIM CaHUTAPHOM,
MOKapHOW M DKOJIOTUYECKOW Oe30MacHOCTH;
OTIpeIeNsATh TEXHHUYECKOE COCTOSTHUE
ra3omnpoBOJIOB; BBIOMPATh MEPOINPHUATUS IO

00ecIeYeHHI0 COXPaHHOCTH CHUCTEM
ra3ocHa0OXeHus

BJIAJICET

METOAUKAMH OIIEHKH COOTBETCTBHA
TEXHUYECKOTO COCTOSIHHS CHCTEMBI

ra3ocHa0XeHUsT HOPMATHUBHBIM TpPeOOBAHUSIM
[0 CAHUTAPHOM, MOXKAPHOM M IKOJIOTUYECKOU
0e3onacHoCTH




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

I1K-3.3 OcymectBusier
TEXHUUYECKUUN U
TEXHOJOTHYECKUIN KOHTPOJIb
BBITIOJIHCHHS pa0bOT 110
TEXHHUYECKOMY 00CTYKUBAHUIO
U PEMOHTY MHKCHEPHBIX
CUCTEM JKU3HEOOECIICUeHHS B
CTPOUTEIHCTBE

3HaeT

STarbl TEXHOJIOTHYECKOTO nporecca
MPOU3BOJICTBA pabOT MO TEXHHUYECKOMY
00CITyKUBAHUIO u PEMOHTY CUCTEM
ra3opacnpe/ieicHiss W Ta30MOTPEOICHHUS;
pEerIamMeHT TEXHOJIOTHMYECKOTo mporecca -
repeyeHb pabor, BBITIOJTHSEMBIX
MPOU3BOJICTBEHHBIM  MOJpA3JeICHueM, IO
TEXHUYECKON OJKCIUTyaTallK, TEXHHYECKOMY
00CITyKUBAHUIO u PEMOHTY CUCTEM
ra30pacipe/eNiCHUs | Ta30n0TPEOICHUS; BUBI
TPYIOBBIX W MaTE€pHAIbHBIX PECYypCOB IS
oOecrnieueHus SKCIUTyaTalluu U

0o0CIyXUBaHUSI  CHCTEM  Ta30CHAOKEHUS;
HOPMBI MIPOMBIIICHHOM, MOXKapHOH,
HKOJIOTMYECKOM 0e301macHOCTH npu
OCYIIECTBJICHUU TEXHOJIOTUYECKOTO MpOIlecca;
BUJBl JOKYMEHTAIlMM [UIS  CIA4Yu/TpUEMKU
3aKOHYEHHBIX BUJIOB/3TANOB padboT

yMmeet

BBITIOJHATh TEXHUUECKUNH M TEXHOJIOTHYECKUN
KOHTPOJIb PE3YJIbTaTOB BBIMOJIHEHUS PabOT MO
TEXHHUYECKOMY OOCITYXUBAaHUIO M PEMOHTY

CUCTEM ra3opacrnpe/eieHus u
ra3onoTpeOieHus; COCTaBIISITh IUTaH
MEPOIPHUATHIA o TEXHUYECKOMY u

TEXHOJIOTUYECKOMY KOHTPOJIIO BBITIOJTHEHHS
paboT MO TEXHHUYECKOMY OOCITYXHBAaHUIO H
PEMOHTY  CHUCTEM rasopacmnpeieneHus Hu
ra3onoTpe0iIeHus; KOHTPOJIHMPOBATH
colOuoieHue HOPM MPOMBIIIUICHHOH,
MOKapHOMU, KOJOTUYECKON 0€30MacHOCTH TIpU
OCYIIECTBIIEHUN TEXHOJIOTMYECKOr0 Mpoliecca;
BBHITIOJHATh TMOATOTOBKY JOKYMEHTAIMH JUIs
CHAuM/IPUEMKH  3aKOHUEHHBIX BHJIOB/ITaloOB

pabot

BJIajeer

HABBIKAMU BBIOOPA MEPOTIPHUATHIA IO KOHTPOITIO
pe3yJIbTaToB OCYILIECTBIICHHUS JTaIoB
BBIMIOTHEHUSI  paboOT MO  TEXHHYECKOMY
00CTyKUBAHUIO U PEMOHTY CUCTEM
ra3opacnpefieieHdss W Ta30MoTPeOICHHUS;
METOJIUKOMN KOHTPOJIS pe3ynpTaToOB

OCYIIIECTBJICHUS TAOB BBIIOJIHEHUS paboT MO
TEXHHUYECKOMY OOCIYXUBAaHUIO U PEMOHTY

CHCTEM ra3opacrpeeICHHs "
ra3onoTpeOiIeHus;  METOJUKOH  KOHTPOJIS
COOIIOIEHUS HOPM MIPOMBIIIJICHHOM,

MOKapHOM, SKOJIOTUYECKON OE30MacHOCTH MpU
OCYIIIECTBIIEHUH PAbOT MO TEXHHUYECKOMY
00CTyKUBaHUIO u PEMOHTY CUCTEM
ra3opacnpeliesieHdss W Ta30MoTpeOsIeHHUs;
METOJMKON  OmpeNeseH!us TMOTPeOHOCTH B
TPYIOBBIX M MaTe€pHalIbHBIX pecypcax it
oOecrnieyeHus HKCIUTyaTaluu, 00CIyKUBaHUS U
PEMOHTA CUCTEM Ta30CHAOKEHUS




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[1K-3.4 TIpousBoaur
WHCTPYMEHTAJIbHBIN KOHTPOJIb
TEMIIEPATYPHBIX U
TUAPABIMYECKUX PEKUMOB
pabOThl HHKCHEPHBIX CUCTEM
JKH3HEOOECIIEUCHHS B
CTPOUTEIILCTBE

3HaeT

MOJIOKEHUE O TPOBEJACHUU HHEPreTUYECKOIO
o0cenoBaHus razopacnpeeauTeIbHbIX
OpraHu3aIuii; COCTaB SHEPTreTUYECKOTrOo

[acropra CHCTEM Ta30CHAOKEHUS; METOJIUKY
OTpeNeNIeHUsl pacxoja MPHUPOJHOTO ra3a Ha
TEXHOJIOTUYECKHE M COOCTBEHHBIC HYXKIIBI
I'PO, a Ttaxxke o00BEMA TEXHOIOTHYECKUX
noTepb TPU  €ro  TPAHCHOPTHPOBKE IO
ra3opacrpeeuTeIbHBIM ~ CETSM;  CIOCOOBI
MOBBINIEHUST  HHEProdPPeKTUBHOCTH  TIPH
IKCILTyaTallil CUCTEM Ia30CHA0KEHHUS;

yMmeeT
MIPOBOUTH BU3YaJIbHBII OCMOTp u
MHCTPYMEHTAJIbHBIN KOHTPOJIb

THJIPABIIMYECKUX PEKUMOB Pa0OTHI CHCTEMBI
ra30CHa0KCHHS; POBOJAHUTH  PabOTHI  IIO
TEXHHYECKOMY OOCIIYy)KMBAaHHIO; KOHTPOJIO
KayecTBa pPadOT IpH 3KCIUIyaTallMHd CHCTEM
ra3ocHa0KeHHs; BBIOMpATH CIoco0
MOBBIIICHUS ~ SHEProd(GPEKTUBHOCTH  IIPHU
9KCILIyaTal[ii CUCTEM I'a30CHA0KECHHUS
BJIajeeT

METOJIMKOM ITPOBEJCHHUS BU3YAIIbHOI'O OCMOTpPa
u UHCTPYMEHTAJIbHOTO KOHTPOJIS
THJIPABIMYECKUX PEKUMOB IPH IKCIUTyaTalluu
CHCTEM T'a30CHA0KECHUS U JOKYMEHTHPOBAHUS
UX Pe3yJbTaTOB

ITK-3 CriocobeH
OpPraHM30BBIBATH PAOOTHI
10 TEXHHYECKOMY
00CTY»KUBAHUIO U PEMOHTY
WHKCHEPHBIX CHCTEM
JKM3HE0OeCIIeYeH s B
CTPOMTEIIBCTBE

IIK-3.5 YcranaBnmuBaer
BO3MOKHBIE TPUUUHBI OTKA30B
Y aBapUMHBIX CUTYallui B
WHXEHEPHBIX CUCTEMaxX
YKHU3HEOOECIICUCHHS B
CTPOUTEIILCTBE

3HaeT

IIpaBujia 1 HOPMbI TEXHUYIECKOU OKCIlIyaTalun
CHUCTEM 1"8.30CH8.6)KCHI/I}I; IMOJIOKCHHUSA TCOPUHU
HaaACKHOCTHU CHUCTEM ra3opacinpecaciaCHusd;

MCETOJbI IOBBIIICHUA HaJCKHOCTH
ra3opacipeaciuTCIbHbIX CHUCTEM,
KJ'IaCCI/I(bI/IKaL[I/IIO OCHOBHBIX BHUbI

MOBPSKICHHH W OTKAa30B JJIEMEHTOB CHCTEM
ra3ocHa0OXeHus

yMeeT

yCTaHABJIWBATh BO3MOXKHBIC TPUYMHBI OTKA30B
W aBapMMHBIX CHUTyalldii Ha CHCTeMax

FaSOCHa6)KeHI/IH; IMIPOU3BOJAUTH pacucT
HaJEKHOCTH I'a30BOM CETU
BJIaJeceT

METOINKOM KOHTPOJIA CO6JIIO,Z[CHI/IH IIpaBuI "
HOpM TEXHHYSCKOMN OKCIIIyaTalun CHCTEM

Fa3OCHa6)KCHI/I$I; METOINKOI BBISIBJICHHUA
HOBpe)KI[CHI/Iﬁ n OTKa30B CHUCTEM
Fa3OCHa6)KCHI/I$I; METOINKOM 000CHOBaHUS
HOTpC6HOCTI/I B PEMOHTC CHUCTEM
Fa3OCHa6)KCHI/I$I; METOIMKOI pacducTta

HaJEKHOCTH I'a30BOM CETU




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[TK-3.6 OcymiecTBisieT BEIOOD
Croco00B MPOBEIEHUS padoT
M0 TUKBUJIAIIUHN aBaApUHHBIX
CUTYyalHil, aBapUUHOMY
00CITy>)KMBAaHUIO MHKEHEPHBIX
CUCTEM JKU3HEOOECIICUCHHS B
CTPOUTEIILCTBE

3HaeT

BUIIBI TIOBPSXKICHUA U OTKa30B OOBEKTOB
CUCTeM Ta30CHA0KEHHs; BHUABI padoT 1o
aBapHUITHO-TUCIIETICPCKOMY/a00HEHTCKOMY
00CITy’)KUBAaHHIO CUCTEM Ira30CHAOKEHHS

ymeeT

BBEIOMpATh CIIOCOOBI TPOBEACHHS pPAbOT IO
JINKBUJALUHU ABAPUIHBIX CUTYyaluu,
aBapuitHOMY 00CITy’)KHBaHUIO CUCTEMBI
ra3oCHa0XEeHHS; COCTABIIATH IUIAH PabOT IO
aBapUITHO-IUCIIETYEPCKOMY/a00HEHTCKOMY

00CITy’)KMBaHUIO

CUCTEM Ia30CHA0KEeHUs

BJIajieeT

METOJaMH MpPOBEACHUs padoOT IO JIMKBUAALUU
aBAPUITHBIX CUTYaIlUH, aBapuitHOMY

O6CJ'Iy>KI/IBaHI/IIO CUCTCM TI'a30pacCipCACICHUA U
ra30HOTpe6J'IeHI/I$I

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JlanHas qucruIuinHa (MOyJib) BKiIFoYeHa B biok «/{ucuummunel, moxynu» b1.B.08 ocHoBHOI
npodeccuonansHoOM 06pa3zoBaTenbHOi mporpammbl 08.03.01 CTpouTenbCTBO U OTHOCUTCS K YacTH,
dbopmupyemoii yauacTHUKaMu 00pa30BaTeNIbHBIX OTHOIICHUH yueOHOTO IJIaHa.

No n Kon n HanMeHOBaHME HHIUKATOPa
I/ PCULICCTBYIOLME HMCUIILHHET JIOCTYKCHUS KOMIICTCHIIMH
1 |CpencrBa MexaHHM3aIlUU CTPOUTEIHCTBA OIIK-3.1, OIIK-3.2
2 | Be3omacHOCTD KU3HENEITEILHOCTH VK-8.1, YK-8.2, VK-8.3, YK-8.4
OIIK-3.1, OIIK-3.3, OIIK-5.1, OIIK
3 | U3bIckarenbckas MpaKkTHKa, Te0JIOTHIecKas -5.4, OIIK-5.6, OIIK-5.7, OIIK-5.8,
OIIK-5.9, OIIK-5.10
OIIK-3.2, OIIK-3.3, OIIK-3.7, OIIK
4 |Mmxenepras reonorus -4.2, OIIK-4.4, OIIK-5.1, OIIK-5.2,
OIIK-5.4, OIIK-5.6, OIIK-5.7, OIIK-
5.8, OIIK-5.9, OIIK-5.10
5 WNudopmaninoHHble TEXHOJIOTUH TPpadUuecKoro OI1K-2.2, TIK(ID)-1.1, TIK(11)-1.2,
MIPOEKTUPOBAHUS TTK(I1)-1.3
6 |MexaHuka KUIKOCTH U ra3a OIIK-1.1, OTIK-1.2, OIIK-1.4, OTIK
-1.5, OIIK-1.7, OIIK-3.2
OIIK-3.1, OIIK-3.2, OIIK-3.4, OIIK
-3.5, OIIK-3.6, OIIK-4.1, OIIK-4.2,
7 | OCHOBBI apXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKIIHHA OIIK-4.3, OIIK-4.4, OTTK-6.1, OIIK-
6.2, OIIK-6.3, OIIK-6.5, OIIK-6.6,
OIIK-6.7, OIIK-6.8, OITK-6.10,
OIIK-6.11
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
8 |CrpowurenpHas Termuodpu3nka -1.5, OIIK-3.1, OIIK-3.6, OIIK-3.7,
OIIK-4.2, OIIK-6.1, OIIK-6.14
OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
9 [CrpoutenbHble MaTepuaTbl 39
10 | Beremas matematuka OIIK-1.6, OIIK-1.7, OIIK-1.8, YK-
2.1, YK-2.3, YK-2.4
11 | Texuuyeckas MEXaHHKa OIIK-1.4, OIIK-1.5
12 |Wwxenepnas rpaduka OIIK-1.9




13

NudopmaninoHHbIE TEXHOJIOTUN

OIIK-2.1, OIIK-2.2, OIIK-2.3, YK-
1.1, YK-1.2, VK-1.6

14 | KomnbroTepHas rpaguka OIIK-1.9
15 | dusix OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
s -1.5, OTIK-1.11, VK-1.1
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.7, IIK(L10)-1.1, ITK(LT)-1.2, ITK(LY)-
16 |IIpoekTupoBaHrEe MHXCHEPHBIX CHCTEM 1.3, TIK(LT)-1.4, TIK(LD)-1.5. TTK(LT)-
1.6
17 | TerutomaccooOMeH TIK-1.3
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
18 lo . 6 . -6.9, OIIK-6.13, OIIK-6.14, I1K-1.1,
CHOBBI TEIUIOra30CHA0KEHUA U BEHTUIIALMA [IK-1.2, TIK-1.3, TIK-1.4, TIK-1.5,
I1K-1.6, OIIK-4.2
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
19 | Texuuyeckas TepMOIMHAMUKA 15
OIIK-3.1, OIIK-3.2, OIIK-4.2, OIIK
20 | Mixenepnas reoxesis -4.4, OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.5, OIIK-5.7, OIIK-5.8, OIIK-
5.9, OIIK-5.10
21 [HauepTarenpHasi reOMETPUS OIIK-1.9
OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
22 [ Xumus

-1.5




CpencTBa MeXaHH3AIUH CTPOUTENHCTBA (OOIIHE CXEMBI YCTPOWCTBA CTPOUTEIBHBIX MAIIIHH,
BKJIIOUYAsi aBTOMAaTUYECKUE CHCTEMBI

yIIpaBICHHS; padOUYUe MPOIECCHl M TEXHUYECKHE BO3MOKHOCTH 000PYIOBAHMSI, UCIIOIB3YEMOTO KaK

CTPOUTENbHBIC MAIITUHBI, TIPU PA3NTAYHBIX PEKUMAaX IKCILTyaTaIIH )

be3omnacHOCTh KU3HEIEATEILHOCTH (OCHOBHBIC BH/IBI MOTCHIIMATBHBIX OMACHOCTEH U MX
MOCIIEACTBHSI B MPOPECCHOHATBHOMN JAEITETLHOCTH U OBITY, PUHITUIIBI CHUKCHHS BEPOSITHOCTH HX
peanu3anun)

NuxenepHas reosiorusi (OCHOBHBIE HH)KEHEPHO-TEOJIOTHUECKUE CBOMCTBA TPYHTOB)

NudopmannoHHbIe TEXHOJIOTHH TPaUUECKOTO MPOSKTUPOBAHUS (OCHOBHBIC IIPOTPAMMBI JIS
MPOEKTUPOBAHUS UHKCHEPHBIX CHCTEM)

MexaHuKa KUJIKOCTH U Ta3a (OCHOBHBIC MPUHITUIIBI PAOOTHI PUOOPOB M METO Il H3MEPEHUS
JABJICHUS, CKOPOCTH H

pacxopa B MOTOKAX >KUJIKOCTH H ra3a)

OCHOBBI aPXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKIUN (TIPUHIIUTIBEI 00 bEMHO-TNIAHUPOBOYHBIX,
KOMITO3UIIMOHHBIX ¥ KOHCTPYKTUBHBIX PEIICHUN 31aHUI U COOPYKEHUH )

CrpourenbHas Teriodusuka (TernoGpu3nieckre XapakKTepUCTHKH CTPOUTEIHHBIX MAaTEPHAIIOB)

CrpourenbHble MaTepUaNbl (Ki1accu(UKaIms, OCHOBHBIE CBOWCTBA U 00JIACTh TPUMEHEHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB U U3JICIIHIA, UX MApPKH)

Bricniras MaTemaTika (MaTeMaTHIeCKUH ammapaT I pelICHHsI PUKIIAIHbBIX 3a/1a9 110
ra30CHa0KEHHIO U UCIIOIb30BaHUIO Ia3a)

Texauueckass MexaHuKa (OCHOBBI KOHCTPYUPOBAHHSI. )

Nunxenepnas rpaduka (rpadhudeckue n300paskeHus: TEXHOJIOTMYECKOTO 000pyI0BaHUS U
TEXHOJIOTHYECKHIX

CXEM B PYYHOU U MalIMHHOM rpaduke, ohopmieHNEe MPOSKTHONW JOKYMEHTAIINH 110
ra30CHA0KCHHIO)

Nudopmanronnsie TeXHOIOTUH (Ha3HAYEHUE U BUABI HHPOPMAIIMOHHBIX TEXHOJIOTHA, TEXHOJIOTUU
cbopa, HaKoIUIeHHs, 00pabOTKH, epeaaun U pacpocTpanenus nHpopmMaiuu. MIHCTpyMeHTanbHbIe
cpencTBa HHGOPMAIMOHHBIX TEXHOIOTHI)

KommbrotrepHas rpaduka (METOAbI KOMIBIOTEPHOI T€OMETPUH, PACTPOBOI, BEKTOPHON U
TPEeXMEpPHOU

rpacduku. CoBpeMeHHbIE TpadudecKie MaKeThl U CHCTEMBI)

®wusuka (OCHOBHBIC (hU3HUECKUE BETHUMHBI U KOHCTAHTHI, UX ONPEACTICHUS U eUHHUIIBI U3MEPEHHS)

[IpoekTupoBaHue HHKEHEPHBIX CUCTEM (OCHOBBI THAPABINYECKUX PACUYETOB)

TennmomaccooOMeH (OCHOBBI pacueTa TeMI0MacCOOOMEHHBIX MPOIECCOB KUAKOCTH U raza)

OcCHOBBI TemI0ra30cHA0XKEHUS U BEHTHIIALNY (BBIOOP MPUHIIMITHANIBHBIX BAPHAHTOB YCTPOWCTBA
CUCTEM ra30CHA0KEHHS)

TexHuueckas TepMoAMHAMUKA (TEPMOAMHAMUYECKHE TIPOIECCHI, 3aKOHBI TEPMOAMHAMUKH )

W3bickarenbckas mpakTHka, reofaezndeckas. YacTs 2 (pa3OuBKa Tpacchl, COCTaBICHUE TPOAOIBLHOTO
npouis Tpacchl, IPOESKTUPOBAHUE HA MPOduIIe)

NnxenepHas reoae3us (OCHOBHBIE TPEOOBAHHUS K IJIaHAM, KapTaM U MPOQUIIsM)

HauepraTenbHas reomeTpust (3HaHUS U yMEHUsS B 00J1aCTH UHKEHEPHOU rpaduxu.
[TpocTpaHCTBEHHOE U KOHCTPYKTUBHO-TEOMETPUUECKOE MTPE/ICTABICHHE 0ObEKTOB MTPOESKTUPOBAHMS)

Xumus (Tepmoxumust 9K30- U SHAOTEPMHUUYECKUE peakiuu. Opranndeckas XuMus. XuMHYECKHe
peakiuu. CKOPOCTh XUMHUYECKUX PEAKIIU. DINEKTpO-XxuMuieckasi kopposus. [Tomumepsr. )

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITUHBI
n/m JIOCTH>KEHHSI KOMITETEHIIUN

[1K-2.2, I1K-2.3, TIK-2.4, TIK-2.5,
[1K-2.6, I1K-2.7, T1K-3.1, T1K-3.2,
I1K-3.3, I1K-3.4, I1K-3.5, T1K-3.6

MoHnTax 1 SKCILTyaTanus CUCTEM TEIJI0ra30CHA0KEHUS 1
BECHTUIISIITUHU

OIIK-4.1, OIIK-4.2, OIIK-10.1,
2 | OcHOBBI TEXHHUYECKOH 3KCILTyaTanuu o0bekToB crpoutenbcTBa | OITK-10.2, OTIK-10.3, OITK-10.4,
OIIK-10.5




3 [IIpoexTupoBanue CUCTEM TEIIIOTa30CHAOKEHHS

I1IK-1.1, IIK-1.4

4 | DKOHOMHKA OTpaCiIH

-6.15, OIIK-6.16

OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK

KOHJUIIMOHUPOBAHMA BO3yXad

HpOGKTI/IpOBaHI/Ie CHUCTEM OTOIIJICHUA, BEHTUIAIINHN U

IK-1.1, IIK-1.3, [1K-1.4

6 |Temnorenepupymoiire yCTaHOBKH

I1K-3.5, T1K-3.6

[1K-3.1, T1K-3.2, TIK-3.3, TIK-3.4,

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIumMxcs ¢ npenojaasaresieM (10 BUIAaAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yue6Hoit paboTh Beero MIPAaKTUYECKYIO
4acoB 6
TIOATOTOBKY
KonTakTHas padora 64 64
Jlexumonnsie 3ausatus (JIek) 32 0 32
Jlaboparopubie 3ansTus (J1ad) 16 16 16
[paktuueckue 3ansatus (I1p) 16 16 16
HMNHasi KOHTAaKTHAs padoTa, B TOM YHCJIE: 1,5 15
KOHCYJIBTAIIMH 10 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaya 3adeTa,
3a4yeTa ¢ OLICHKOM; 3alliTa KypCOBOM PabOThI 0,25 0,25
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.95 025
(KOHCYIBTaIHA TTepea SK3aMEHOM | cllavya ' '
Yachl HA KOHTPOJIb 26,75 26,75
CamocTositesbHas padora (CP) 51,75 51,75
O0611as TPY10eMKOCTH JUCHUTIIUHBI (MOTYJIs1)
4achl: 144 144
3a4YeTHbIe eAUHHUIIbI: 4 4

5. Copepsxkanue IMCHUIIMHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE 10 pa3jiesiaM (TeMaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHI

5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJTYIS)

KonTakTtHas padota (110 yueOHBIM
3aHATHAM), Yac.

Pa3;[em,1 JAHUCIUITINHBI

JCKIIUH

I13

JIP Bcero,

CP

Cemectp

BCETO

U3 HUX
Ha
MIPaKTH-
YECKYIO
TIOAro-
TOBKY

U3 HUX
Ha
TIPaKTH-
YECKYIO
TIOArO-
TOBKY

BCETO

gac.
U3 HUX
Ha
MIPaKTH-
YECKYIO0
TIOAATO-
TOBKY

BCETO

Kon
WHIAKATOP
a
JOCTHKEHU
s
KOMIICTCHI]
15,051

1. |1 pazmen. 'a3ocHabxeHue u ero

MECTO B TOIJTUBHO-
SHEPreTU4ecKoM OaaHce.
I"oproune razpl. PuU3MKO-
XUMHYECKHE CBOWCTBA.
Tparcnopt npupoaHOTO rasa.




J1oObIua 1 MCIOJIB30BAHHUE Ta3a.

Texauueckue u [1K-3.1,
SKOHOMHUYECKHE MPEUMYIIECTBA I1K-3.2,
MIPU UCIIOJIb30BAaHUU Ta3a. [1K-3.3,
L1 Knaccudukanms roproumnx 1 1,75 275 [1K-3.4,
ra3os. [1K-3.5,
CocTaB u cBO¥CTBa I1K-3.6
ra3000pa3HOro TOIUIMBA.
XapaKkTepUCTUKHU ra30BbIX
MecTopoxaeHuit Poccun. IK-3.1,
I"a3oBBIe, KOHAEHCATHEIE, I1K-3.2,
12, He(TAHBIC MECTOPOKICHHUS. 1 2 3 [1K-3.3,
OO6paboTka rasa. I1K-3.4,
TpancriopTupoBaHue rasa Ha [1K-3.5,
OOJIBIITNE PACCTOSHHUS. I1K-3.6
Iloa3eMHbIE XpaHUIMIIA Ta3a.
I1K-3.1,
I1K-3.2,
13, PaCiIeT (DHU3UKO-XUMHUYCCKUX 1 15| 15 3 9.5 [1K-3.3,
CBOMCTB TOPIOYHX T'a30B. I1K-3.4,
I1K-3.5,
I1K-3.6
2. |2 pasnmen. 'opoackue cuctemsl
ra3opacrpe/eicHus U ux
OCHOBHBIC XapaKTECPUCTHKHU.
[ToTpebiienue raza.
I"a3operynsaTopHbIe MYHKTHI U
YCTaHOBKH. DKCILTyaTalus
CUCTEM Ta30pacipe/IeIICHAs U
ra3onoTpeOaeHus
l"a3zopacnpenenuTenbHbIC
CHCTEMBbI HACEJICHHBIX gi:g;’
IYHKTOB: TEPMUHBI U HK-3.3,
2.1. | onpeneneHus; ooIIas cxema; 1 2 3 HK-3. 4’
KJIacCCU(PUKAIIHS CHCTEM o
razopacrpeaeaeHus. [K-3.5,
Knaccudukanus ra3onpoBo/ioB. IIK-3.6
v . I1K-3.1,
CTPOHCTBO H KOHCTPYKLUH TK-3.2
razoBbIx cereil. [lepeceuenue K-3 3’
2.2. | ra301poBOJIaMH €CTECTBEHHBIX 15 2 3,5 HK-3. 4’
U UCKYCCTBEHHBIX '
npenﬂ};ccTBIfﬁ. [IK-3.5,
I1K-3.6
3amura ra3ornpoBoOB OT
Koppo3uu. Koppo3noHusie IK-3.1,
' I1K-3.2,
CBOMCTBa I'pyHTa U UX K-3.3
2.3. | onpenenenue. Mzonsauus 15 2 35 K-3 4’
TpyOONpPOBOIOB. AKTUBHBIC HK-3. 5’
METO/IbI 3aIIUThI ITO3EMHBIX TK-3.6

ra3onpoBogOB OT KOPPO3UHU.




OCHOBHBIE KaTeropuu

. [1K-3.1,
noTpeduTenei 1 METO bl K-3.2
pacdeTa moTpedIsieMoro HMu HK-3. 3'
2.4. |raza. Pexxumbl motpebineHus 1,5 151 15 6 HK-3. 4'
raza. OnpeaeseHue pacyeTHbIX HK-3. 5’
pacxo0B ra3a 1o Bujam HK-3. 6,
oTpeOuTeNeH. '
["a3operynsaropHbie MyHKTHI U
YCTaHOBKH. TeXHOIOrHYecKue
CXEMBbI 1 000pYOBaHHUE.
[TpuHUMIIBI pabOTHI, MK-3.1
KOHCTPYKIHUH, XapaKTEPUCTUKHU HK-3:2,
Y OCHOBHBIE THUIIBI K-3 3’
2.5. | peryisaTopoB JaBICHUS. 1,5 151 15 8 HK-3.4,
Br160p TexHOJIOrHYEeCKOTO HK-3. 5’
o6opynosanus ['PIT u ['PVY. HK-3. 6,
l"azopacnpenenurenbHbie '
CTaHIMU. TeXHOIOTUYECKUE
CXEMBbI 1 000pyJ0BaHHE. YUeT
pacxoja rasa.
[1K-3.1,
CTpouTenbCTBO, UCHIBITAHUE, I1K-3.2,
5 6. |IPHEMKa B OKCILTYaTaIHIO 15 35 I1K-3.3,
"' |razonmpoBoioB 1 060pyIOBaAHUS ! ' [1K-3.4,
I'PIL. [1K-3.5,
[1K-3.6
3. |3 pasnen. ['mapaBanyeckuit
pacuer cUCTeM
ra3opacnpeesieHus u
ra3onoTpeOIeHus
. I1K-3.1,
Pa3paboTka pacueTHoi cxembl TK-3.2
ra3opacnpeeuTeIbHON CeTH. K-3 3’
3.1. | Onpenenenue pacyeTHHIX 15 15| 15 6 HK-3. 4’
pacxo/IoB ra3a JJisl y4aCTKOB HK-3: 5’
ra3opacnpeeuTeIbHON CeTH. K-3. 6,
[1K-3.1,
OmpezienieHue noTeph AaBJICHUS K-3.2
B TYITHUKOBBIX Pa3BETBICHHBIX U K-3 3’
3.2. | KOJIBIIEBBIX Ta30TPOBOJIAX 1,5 2 2 6,5 HK-Bl 4'
HU3KOT0, CPETHETO M BBICOKOTO K-35,
JTaBJICHHUS. TK-3.6
4. |4 paznen. Teopernyeckue
OCHOBBI C)KUTAHUS Ta3a.
["a3oBbBIe TOpENKH U UX
OCHOBHBIE XapaKTEPUCTUKU
Pacuer nokasareneii ropeHus [1K-3.1,
ra3000pa3HOro TOILUIMBA. I1K-3.2,
Kunetnka XUMHUECKHIX [1K-3.3,
4.1 peakuuii ropernsi. OCHOBHBIE 15 151 15 6 [1K-3.4,
3aKOHBI PaCIpOCTPaHEHUs I1K-3.5,
MJIAMEHHU. I1K-3.6




Temreparypa BOCIUIAMEHEHHS.

[1K-3.1,

KoHuenTpannonHelie npeaenb [1K-3.2,
BocruiameHeHus. CKopocTh [1K-3.3,
4.2. 1,5 5,5
pacnpocTpaHeHUs IJIAMEHH. [1K-3.4,
OCHOBHBIE PEKUMBI [1K-3.5,
pacnpocTpaHeHUs IIAMEHH. IK-3.6
[1K-3.1,
MeTtoapl CKUTaHus rasa. [IK-3.2
Y CcTOMYHUBOCTH TOPEHHUS. [K-3 3’
4.3. | SIBnenus oTpeiBa U MPOCKOKA 1,5 3,5 HK-Bl 4’
wiamenn. Ctabmmm3anus HK-Bl 5’
TOpPEHUS. K- 3'. 6,
IK-3.1,
Kiaccudukanms 1 OCHOBHBIC I1K-3.2,
3JIEMEHTBI Ta30BBIX TOPEIIOK. I1K-3.3,
4.4. Croco0ObI opranu3aiuu 15 3.5 [1K-3.4,
npoLecca ropeHusl. [1K-3.5,
I1K-3.6
Juddy3rnoHHBIC TOPENKH, IK-3.1,
WHKEKITHOHHBIC TOPEIKU [1K-3.2,
HEMOJIHOTO U IIOJIHOT'O [1K-3.3,
4.5. 1,5 9,5
MIPEABAPUTEIIBHOTO CMEIIICHUS, [1K-3.4,
TOPEJIKU C IPUHYIUTEILHON I1K-3.5,
rmojavel Bo3ayxa. TIK-3.6
[1K-3.1,
[1K-3.2,
4.6. [Pacder ra3oBBIX TOPETIOK. 15 15| 15 6 gi:gi’
[1K-3.5,
I1K-3.6
5. |5 pasnmen. Ucnonb3oBaHue rasa
Ha OBITOBBIE HYX/IBI.
DKcIuTyaTanus, peMOHT,
HAJEKHOCTh CUCTEM
ra30CHa0KEeHHUS.
Hcnonb30BaHue CKMKEHHBIX
yTJI€BOIOPOIHBIX Ta30B
I1K-3.1,
I1K-3.2,
["a3ocHabxeHne KUIbIX JOMOB. [1K-3.3,
51 BrITOBBIE ra30BbIE TPUOOPHI. 4 3 3 16 [1K-3.4,
I1K-3.5,
IK-3.6
[1K-3.1,
OO6macTh MpUMEHEHUS U K-3.2
cpoiictBa CYI'. Ucnonp3oBanue HK-SI 3'
5.2. |CVYT B ObITy. XpaHeHue, 3 2 2 9 HK-SI 4'
TPAHCIIOPT U CIIOCOOBI HK-SI 5'

perazudukamuu CYT'.

I1K-3.6




OcHoBBI O€301acHOM
AKCIUTyaTaIluy CUCTEM [1K-3.1,
ra3ocHaOXeHUs. [1K-3.2,
OO0cmyXuBaHUE U PEMOHT I1K-3.3,
5.3. . 615 4 9,5
ra3onpoBoJIOB. ABapuiiHbIC [1K-3.4,
paboTHI HAa Ta30MPOBOAX. [1K-3.5,
HanexxuocTts cucreM [1K-3.6
ra30CHA0KCHHUS.
6. |6 pasnmen. Unas koHTakTHas
pabora
[1K-3.1,
[1K-3.2,
KonTakTHbIE Yachl Ha
[1K-3.3,
6.1. [KOHCYIBTALMIO IO KYPCOBBIM 6 1,25 IK-3.4
MIPOEKTaM 4,
P MK-3.5,
[1K-3.6
7. |7 paznen. KonTpoas
IK-3.1,
[1K-3.2,
ITK-3.3
7.1. | Ok3ameH 6 27 ’
[1K-3.4,
[K-3.5,
[1K-3.6
5.1. JIexuun
Ne | HaumeHoBaHue pazjena N
. HanmeHoBaHMe U KpaTKOe COAEPKAHUE JIEKIIUI
pa3n Y T€MBI JICKITUH’
JloObI4a 1 UCTIONIB30BaHME ra3a. TeXHUYECKUE U SKOHOMUYECKHE
MIPEUMYIIECTBA MPU UCTIOTH30BAHUM Ta3a.
Knaccugukanus roproumx ra3os.
CocraB 1 cBolicTBa ra3000pa3HOro TOIJINBA.
JloObr4a 1 UCTIONB30BaHME ra3a. TeXHUYECKUE U SKOHOMUYECKHE
MIPEUMYIIECTBA MPU UCIIOJIH30BAHUU Ta3a.
Knaccudukaius roprounux ra3os:
1) no mpoucxoxaeHuto Ha npupoansie — I1, uckyccrsennsie — I,
CKIDKEHHBIE yriaeBoaopoanbie ra3sl — CYI u 6uorassl — Bl
Tlo6brua u 2) 1o TUITY MECTOPOKIEHUSI IPUPOTHOTO Ta3a: YHCTO ra30BOE
MECTOPOXKACHHE, TA30KOHIECHCATHOE MECTOPOXKACHHE, HE(DTIHOE
HCIIOJIb30BAaHME Ia3a.
MECTOPOXKACHHE;
TexHuueckue u .
3) mo croco0y Nmoy4yeHusl ICKYCCTBEHHBIX ra30B: T€HEPATOPHBIH ras,
SKOHOMUYECKUE .
IpeHMYIEcTE K KOKCOBBIH ras3;
1 4)buora3sl o MecTy 00Opa3oBaHUs Ha TPH TPYIIIIBL:
HCMOJIb30BAHUU Ta3a. . .
o [ITaxTHsriii ra3 (I1I7), KOTOpHII BEIAENAETCS U3 YTOJBHBIX MJIACTOB
Knaccudukanmst o
TOPIOMHX Ta308 WJIU YTOJIbHBIA METaH;
. * BI'TBO, BeIACTAIOIIMECS U3 TBEPALIX OBITOBBIX 0TX010B (THO)
Cocras u cBOIiCTBa
Ha TOPOJICKUX CBAJIKaX;
ra3000pa3HOro TOILIUBA.
* BI'KOC, xoTopsie 00pa3yroTcs nMpu 00e3BpeKUBAHIH TOPOICKHX
KaHAJIM3aIMOHHBIX CTOKOB B METAaHTEHKAX;
* BI'CXITI, koTopbie 00pa3yroTcst Ipu 00€3BPEKUBAHUN OTXOJI0B
CEJIbCKOXO03SUCTBEHHBIX MPEANPUATHI B OMOpEaKTOpax.
5) CVT': nponan-OyTaHoBasi CMECh, CKMKCHHBIN MTPUPOTHBIN Ta3.
Cocras 1 cBoiCcTBa ra3000pa3HOro ToriuBa. Heroproune KOMIIOHEHTHI U
Bpennble npumecH. Kiaccuukamus roprouyux ra3os.
[oproure ra3el U uX PU3NKO-XUMHUYECKHE CBOMCTBA. Hu3mmias u Beiciias
TemIoTa cropanus. Bzaumoszamensemocts ra3oB. [IIOTHOCTH ra3os.




OmnacHble CBOWCTBA ra3oB. JlaBieHre, BOZHUKAIOIIEE TTPH B3PHIBE T'a30B.
TpeGoBanwst mpaBui 6€30MACHOCTH UCTIOIH30BAHUS Ta30B.

XapakTepUCTUKHU
ra30BbIX
MECTOPOXKACHUI
Poccun. I"a3zoBrle,
KOH/JICHCATHBIE,
HeTsIHBIC
MECTOPOXKICHUSI.
O6paboTka rasa.
TpancnopTupoBanue
raza Ha OOJIbIIIHE
PacCTOSsIHUS.
IToazemMHbIe XpaHUIUIIA
rasa.

XapakTepUCTUKH ra30BbIX MECTOPOXKAeHUN Poccun. ['a3oBbIe,
KOHJICHCATHBIC, HE()TSIHBIC MECTOPOKICHHUS.

O6paboTtka rasza. TpancnopTupoBaHUE Ta3a Ha OOJIBIIKE PACCTOSHHUS.
ITonzemHbIe XpaHUIMIIA Ta3a.

XapakTepUCTUKH ra30BbIX MECTOPOXKAeHHUN Poccuu. [lepeueHb KpymHbIX
ra3oBBIX MECTOPOXIAeHUM Poccuu u cocras raza. YucTo ra3osele,
KOHJICHCATHBIC, HE()TSIHBIC MECTOPOKICHHUS.

O6paboTka raza: 04MCTKa, OCyIIKa. TpaHCIOPTUPOBAaHUE Ta3a Ha OOJIBIINE
PACCTOSIHUS: MaruCTpaJibHbIE Ta30MPOBO/IbI, TPEOOBAHMS K UX MPOKJIIAIKE,
KOMITpeccopHble cTaHuu. [loa3eMHble XpaHumuia rasa.

Pacuer pusuko-
XUMHUYECKUX CBOMUCTB
FOPIOYMX Ta30B.

PacueTr GU3HMKO-XMMHUYECKUX CBOMCTB TOPIOYMX Ta30B.

PacueT Gpu3MKO-XMMHYECKUX CBOMCTB TOPIOYMX ra3oB. OnpeeineHue:
BBICIICH M HU3IIEH TETUIOTHI CTOPAHUSI Ta30BBIX CMECEH, INTOTHOCTH
CMECH, OTHOCHUTEIbHOM IUNIOTHOCTH, unciia BoO0e, HHKHEro U BEpXHETO
Mpe/IeI0B BOCIIAMEHSIEMOCTH, OMPEICIICHUE TEMITEPATyPhl TOPCHUS
CMECH Ta30B, JaBJICHUS MIPHU B3PHIBE T'a30BO3YIIHON CMECH.

["a3opacnpeneuTenbHbI
€ CHCTEMBI HaCEIEHHBIX
IYHKTOB: TEPMHHBI U
omnpezeneHus; ooIas
cXema; Ki1acCu(pUKaIHs
CHUCTEM
ra3opacrpe/eacHHs.
Knaccudukammst
ra3omnpoBOJIOB.

["a3opacnpenenuTenbHble CHCTEMbI HACETICHHBIX MTYHKTOB: TEPMUHBI U
ompezeneHus; o0mas cxema; KjiacCupUKaIus CUCTEM ra30pacipe/ieIeHHs.
Knaccudukanus ra3onpoBojioB.

["a3opacnpenenuTenbHble CHCTEMbI HACETICHHBIX MTYHKTOB: TEPMUHBI U
ornpezeneHus; oduas cxema; KiaccupuKaus CUCTeM ra30pacipe/IesIeHUs
TOPOJIOB M HACEJICHHBIX MYHKTOB: OJJTHOCTYIIEHYATAas!, IByXCTylIleHUaTas,
TpPEeX U MHOTOCTYyIIEHYaTasi CUCTEMA.

Knaccudukanus ra3onpoBo/oB: 10 AaBIECHUIO, IO HA3HAYEHUIO, 110
KOH(UTYpaIHH, 0 MaTeprany TpyO, 0 MECTY PaCIIOIOKECHHUS.
[TpucoeanHenune moTpeduTeneil K ra30BbIM ceTssM. CXeMBbl TOPOJI-CKUX
CUCTEM ra30CHa0XKEHHUSI.

YerpoicTBo U
KOHCTPYKLIUU Ta30BBIX
cerei. [lepeceuenune
ra3onpoBoJiaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPENSATCTBHMN.

Y CcTpoiCTBO M KOHCTPYKLINH I'a30BbIX ceTell. [lepeceuenne
ra3onpoBOJIaMU ECTECTBEHHBIX U UCKYCCTBEHHBIX MPEMATCTBHI.

VY CTpoiicTBO U KOHCTPYKIIUH ra3oBbix ceTel. TpyOsl, MaTepuansl Tpyo,
coprament, [[OCT. Apmatypa u 060py10BaHu€e ra3ornpoBo10B. OCHOBHBIE
IpaBuJia IPOKJIAJAKU Ta30IIPOBOIOB PA3IMYHBIX JaBIECHUM.

3amnuTa ra3zornpoBoI0B
OT KOPPO3UH.
Kopposuonnsie
CBOMCTBA I'pyHTa U UX
onpenenenue. M3omsust
TpyOOIIPOBOJIOB.
AKTHUBHBIE METO]IbI
3aIHUTHI TTOI3EMHBIX
razornpoBOJIOB OT
KOpPPO3UH.

3amuTa ra3onpoBoAoB OT KOppo3uu. Koppo3noHHBIE CBOMCTBA TPYHTA U
ux omnpenenenue. Mzonauus TpyoonpoBo1oB. AKTUBHBIE METO/IbI 3alIUTHI
MIOJI36MHBIX a30IPOBOIOB OT KOPPO3UH.

3amuTa ra30npoBoA0B OT Koppo3un. Koppo3noHHbIE CBOIICTBA IPYHTa U
ux omnpenenenue. M3onsauus TpyoornpoBo10B. AKTUBHBIE METObI 3aIIUTHI
MOJI36MHBIX ra30IPOBOIOB OT KOPPO3UU. DJIEKTpUUECKasi KOPPO3Hs
OJTy>KIAIOLMMH TOKaMHU U 3JIEKTPOXUMHUEcKas koppo3usi. OrpeesneHue
30H JIeHCTBUS ONTy>KAAI0IUX TOKOB. THUITBI IPOTUBOKOPPO3UOHHOM
M30JSIIUU. DJIEKTPUUECKUE METO/IBI 3alIUThI Fa30IPOBOIOB OT KOPPO3HUH.
KaronHas n npoTekTopHas 3aluTa. DJIEKTPUUECKUNA JpPEHaX.

OCHOBHBIE KaTEropuu
norpedureneit u
METO/IbI pacyuera

MOTpeOIIEMOTr0 UMHU
raza. Pexxumsl

OCHOBHBIE KaTerOpUH MOTPEOUTENEH U METO/Ibl pacyeTa MoTpedIsieMoro
uMH rasza. Pexumsl notpednenus raza. OnpeaeneHne pacueTHBIX
pacxo/I0B rasa o BUJaM IOTpeduTene.

OCHOBHBIE KaTerOpUH MOTPEOUTENEH U METO/Ibl pacyeTa MoTpedIsieMoro
umH raza. Hopmsl norpeGnenus raza. Pacuer razoBoro norpediaenus rasa




noTpeOIeH s Ta3a.
Onpenenenue
pacueTHBIX PAcX0JI0B
rasza 1o Bujgam

B ropojax, MOCeJIKax U CeIbCKOW MECTHOCTH.

Pexxumbr moTpediienus raza. OCOOCHHOCTH peXrMa MOTPeOIeHUs ra3a
OCHOBHBIMH KaTeropusMu norpedureneii. ['oqoBoii, HenenbHbINH U
CYTOYHBIN rpaduku norpedbnenus raza. KosddumeHTs!
HEpaBHOMEPHOCTH. I'0/10Bast U cyTo4yHas HepaBHOMEpHOCTH. Pacuer

norpedureneii. TrOJI0BOM ¥ CYTOYHOW HEPABHOMEPHOCTH.
OnpejeneHre pacdeTHLIX PACX0I0B ras3a Mo BUIaM HOTpeOuTeeii.
["a30peryIaTOpHbIE ITYHKThI M YCTAHOBKH. TE€XHOIOTMYECKUE CXEMBI M
o6opynosanue. [IpUHIUIIBI pabOTHI, KOHCTPYKIMH, XaPAKTEPUCTUKH
'a3operymaTopHbie | ochopHbIE THIBI PErYIATOPOB JABICHH.
ITYHKTBI M yCTAHOBKH. [ Bpi50p TexHomornueckoro obopynosanus I PIT u IT'PY.
TexHonornueckue

CXEMBbI 1 000pyIOBaHHE.
[TpunHuMIIBI pabOTHI,
KOHCTPYKLIUH,
XapaKTePUCTHKU U
OCHOBHBI€ THUIIBI
PETyIATOPOB AABJICHUS.

["a3opacnpenenurenbHble CTAHIUU. TeXHOIOTHYECKHE CXEMBI U
o0opynoBaHue. YueT pacxoja rasa.

["azoperynaropHble TyHKThI U YCTAHOBKH. TE€XHOJIOTUYECKHUE CXEMBI U
obopynoBanue. PuibTpshl. [IpenoxpanurenbHble KJIanaHbl U apMaTypa.
Ornpezenienne pacyeTHBIX TapamMeTpoB. BeIOOp peryisiTopoB AaBieHUsS U

8 Japyroro obopynoBanus. KOHTpOJIbHO-U3MEPUTEIbHBIC IPUOOPHI
Bribop ra30peryiIsSTOPHBIX IyHKTOB H YCTAHOBOK. YUeT pacxoza ra3a. CXeMsl
TEXHOIOTHHYCCKOLO MMYHKTOB U3MEPEHUS pacxoja ra3a. ['a30Bble CUeTUNKHU, UX BBIOOD H
obopynosamua [PILY | yranopka. Msmeputenmsrbie mrabparmsr. Pacxogomepsi. Ompeerere
IPYy. ONTUMAJIBLHOTO paauyca aeiicteus [ PII.
T"asopacripenenuTenbHel [TpuHIUIIEI paOOTHI, KOHCTPYKIINH, XapAKTEPUCTUKHA M OCHOBHBIC THITHI
© CTaHIHH. PEryJIATOPOB ABICHHS.
TeXHOIOTHIECKNE | fTnoccenpibie  Opramsl  perysisTopos. PacueT mporycKHOM CcriocoGHOCTH
CXEMBI U 000PYI0BaHHE. PETyISATOPOB
Yuer pacxoza rasa. JnaBieHusi. KoHCTpyKIuu, XapakTepUCTUKU M OCHOBHBIE TUIIBI
PETYJISITOPOB IABJIEHUS MPSIMOTO U HEMPSIMOTO JIEUCTBUS.
CTpoUTENbCTBO, UCIIBITAHKUE, PUEMKA B AKCIUTYaTAIMIO Ta30MpPOBOJIOB U
obopynosanus ['PII.
Crpoutensetso, CTpoUTENHCTBO Ta30MPOBOIOB: HAPYKHBIX U BHYTPEHHUX, CTAJIbHBIX U
MCHBITAHUE, IIPUEMKA B | oy rineHoBbIX.  CHOCOOBI COETMHEHHS Ta30IPOBOIOB U UX KOHTPOIb.
9 SKCILTyaTaruto [TpucoennHEHNE HOBBIX Ta30MPOBOOB K ACHUCTBYIOIIMM ceTsAM. CrocoObl
Ta30IPOBOJOB U MPOKIAJKHU TTOJIBEMHBIX Ia30MIPOBOJIOB: C YCTPOWCTBOM TPAHILIEN U
obopynosarus ['PIL. OecTpaHielinbie. MicibiTanus Hapy)KHBIX ¥ BHYTPEHHHX Ta30IIPOBOIOB
Pa3JIMYHBIX JABJIICHUN U IPUEMKA UX B IKCIUTYyaTaIUIO.
PaspaGotka pacuernoii |Pa3spaboTka pacueTHOH cXeMBbI ra30paclpeneIuTEIbHON CETH.
CXEMBI Ornpenenenre pacueTHbIX pacxoJd0B Tra3a Jijisl y4acTKOB
ra3opacrpe/IelInTeNbHOM | Ta30paclpeaeIuTEIbHOM CETH.
CETH. Pa3paboTka pacueTHON CXEMBbI ra30pacipeIeIuTeIbHON CETH HaCEIEHHOTO
10 Omnpenencane IIyHKTA.
pacueTHbIX pacxonos | OnpeneneHne pacueTHBIX PACX00B ras3a Ijis y4acTKOB
rasa Jijis y4acTKOB ra3opacnpeieIMTENbHON CETH C YYETOM MMYTEBOr0 Pacxojiad U TPAaH3UTHOTO
ra3opacIipeeIuTebHOM | PACX0/1a, Ul COCPEI0TOUEHHBIX OTPEOUTENEH.
CETH.
Onpenenenre NOTeph AaBICHUS B TYMTMKOBBIX PA3BETBICHHBIX U
KOJIBIIEBBIX Ta30MPOBOJAAX HA3ZKOTO, CPETHETO W BBICOKOTO JIAaBIICHUA.
Onpenenennie moteps | Onpenenenne MOTEPh JAABJIEHUS B TYIIMKOBBIX Pa3BETBICHHBIX U
AABJICHMS B TYIIMKOBBIX | KOJIBLIEBBIX Ia30IIPOBOAAX HUKOTO, CPETHETO U BHICOKOT'O JaBJICHHUS.
Pa3BETBJICHHBIX 1 Pacuer TynmuKOBBIX Pa3BETBICHHBIX U KOJIBIIEBBIX Fa30BbIX CETEH.
11 KOJIBIEBBIX Komnb1ieBbie ceTu 1 X OCHOBHBIEC OTJINYHS OT TYMUKOBBIX. Onpenenenne

Tra3onpoBOaax HU3KOIO,
CPEOHETO U BBICOKOT'O
JaBJICHHUS.

MOTEPh JABJICHUS B ra30MPOBOIAaX HU3KOT0, CPEAHETO U BBICOKOTO
naBieHus. PacyeTHple cxeMbl 0T/HauM raza u3 cetu. Koaddumuent
CKMMAEMOCTH U €r0 yUeT IIPU TMIpaBInYECKOM pacuere. PacueTHbie
dbopMyITbl, TAOIUITEI U MOHOTPAaMMBI. PacdeT MeCTHBIX CONMPOTUBIICHUH.




Y4er JOnOMHUTENBHOTO 1aBIEHUS, BOZHUKAOIIETO U3-3a Pa3HOCTU
IJIOTHOCTEN ra3za v BOo3Jyxa.

Pacuer mokazareneit
TOpEeHUs Ta3000pa3HOTO
TOILIMBA.
KuneTnka XuMHUECKIX

Pacuer nokasareneii ropeHus ra3000pa3HOTO TOILIUBA.
Kunernka xumuyeckux peakiuii ropenus. OCHOBHbBIE 3aKOHbI
pacpocTpaHeHus IJIaMEHU.

Pacuer mokasareseit ropeHust ra3000pa3HOTo TOILUIMBA.
Pacuer mpoaykToB cropanus. Temmneparypbl ropeHus -

12 peaxkuuil TOpeHusl. KaJIOPUMETPUUECKAs], )KapOIPOU3BOAUTEIbHOCTh, TEOPETUYECKAS,
OCHOBHBIE 3aKOHBI nerctBuTenbHass. CKOPOCTh XMMUYECKUX PEaKIHil. 3aBUCUMOCTh
pacnpocTpaHeHus CKOPOCTH OT TEMIIEpaTyphl. JHEPrus aKTUBALNU. 3aKOH AppeHunyca.

[IAMEHH. Kunernka xummuueckux peakuuii ropenusi. HepaszpersineHHbie U
pa3BeTBICHHbBIE IIeMHbIE peakiii. OCHOBHBIE 3aKOHBI PACIIPOCTPaHEHUs
IUIAMEHHU.
Temnepatypa BocmameHeHus. KoHLIEHTpallMOHHbBIE TPE/IEIIbl
Temmeparypa BocruiaMeHeHusi. CKOpOCTh pacnpocTpaneHus miaMeHu. OCHOBHBIE
BOCILIAMEHCHISI. PEXKUMBI paCIIPOCTPAHEHUS TIJIAMEHH.
KoHmeHTpauonssie | 1 €MIIEpaTypa BocIiaMeHeHus. KOHIEHTpaliHOHHbIC IIPS/CIIbL
TIpeIeIbl BocruiaMeHeHus. TeroBoe BocmameHenue. Temmneparypa
BOCILIAMEHCHISI. BOCIJIaMEHEHUSI. MeTO1bl SKCIIEPUMEHTAIBHOTO ONPEACTICHUS
13 CKOpOCTh TEeMIEPaTyphl BOCITIaMEHEeHHU s, 3aKuranusi. KoHIleHTpallnoHHbIE TPaHUIIbI
pacmipocTpaHeHus BOCIUJIAMEHEHUSI.
maamenu. Ocuoubie | CKOPOCTh pacnpocTpaHeHus miaMeHd. OCHOBHbBIE PEKUMBbI
PEKIMBI pacnpocTpaHeHus miaMmeHu. HopmansHoe pacnpocTpaHeHue iIaMeHH 1
pacmpocTpaHeHus €ro CKopocTb. Teopusi HOpMaIbHOI'O PaCIPOCTPaHEHUS IIJIAMEHHU.
IUTAMCHH. Pacnipoctpanenue miamenu B Tpyoax. CKOpOCTh paclpOCTPaHEHUS.
Kputnueckuit nuamerp.
Metonbl CxKUraHus ra3a. Y CTOWYMBOCTb TOPEHHUS. SIBICHUS OTPhIBA U
pockoka riameHu. Cradmin3anusi ropeHusl.
Meroasl cxxuranus rasa. Y CTOW4MBOCTb FOpeHUs. SIBIEHNS OTpbIBA U
MeTo/b! C:KUraHHA Fa3a. | o ocxoka mamenn. CTabHIN3ALMS TOpeHns. PacTpocTpaHeHne miaMeHn
YCTOHIMBOCTE TOPEHNA. | 5 panpHapHoM moToke. KOHYCHOE MIaMs 1 €ro YCTOHTHBOCTS.

14 SIBIEHUS OTPBIBA M | By cenyMeHTANBHOE ONIE/IETEH e CKOPOCTH PACTIPOCTPAHEHHS TIAMEHH
TIPOCKOKA ITAMCHH. | 1e1o510Mm ['toM-MuXenbCcoHa. 3aBUCHMOCTE CKOPOCTH PACIIPOCTPAHEHHS
Crabumsaiys TOPEHUA. | 1yaniern ot cocTaBa CMeCH 1 TeMITepaTyphl. CTaGHITH3AIHS HOPMATHHOTO

IUIAMEHHU Ha TOopeJike. SIBeHne MPOCKOKa U OTPbIBA IJIAaMEHHU. Y CIIOBUS,
OTpeeAIONINEe IPOCKOK U OTPBIB IIJITAMEHH.
Knaccudukaiys u o0CHOBHBIE JIEMEHTHI Ta30BBIX ropeiok. CrocoObl
OpraHu3aly NpoLecca rOpeHus.
Knaccudukaiys u o0CHOBHBIE 3JIEMEHTHI Ta30BBIX ropeiok. CrocoObl
OopraHu3alu npouecca ropenus. MHxeKkmonHsle ropenku. ['openku
MIOJIHOTO NPEABAPUTENBHOIO CMEIIEHUS T'a3a ¢ BO3yXoM. ['openku ¢

Knaccudukauus u OTHEYNOPHBIMU HACAJKAMH: TYHHEIbHbIE 1 MHOTOKaHAJIbHBIE. [ 'Openku ¢

OCHOBHEIE dJIeMenTEl | METAIUTMYECKUMHU cTabmnn3aropamu. MHXEeKIMOHHbIE CMECUTENH
15 Tra30BBIX TOPEJIOK. ropenok. UHTeHCHBHOCTD cxuranus raza. OCHOBHBIE XapaKTEPUCTUKU
Crioco6bI opranusaruu | TOpEnok. Msnydaromas cioco0HOCTs ropenok. I'openku nHppakpacHoro

TpoIiecca rOPeHHs. u3nydenus. Temmonpou3BoAUTENbHOCTh TOPEIOK U UX TPUMEHEHUE.
NHXeKIIMOHHbIE TOPEJIKU MOJIHOTO U YaCTUYHOT'O CMEIIEHHUs ra3a ¢
BO31yXoM. [Imams, CTpykTypa ruiaMeHu, BHyTPEHHUN U HapyKHBIN
koHychbl. Koadpuuments nepsudnoro Bo3ayxa. Pazmeps! miamenu.
OcHOBHbBIE KOHCTPYKIIH T'OPEJIOK, IPOU3BOIUTENBHOCTh, 00JIaCTh
MIPUMEHEHUS.

Juddy3roHHbIE Huddy3nonHbie TOPETKU, NHKEKIIMOHHBIE TOPEJIKH HEMOJIHOTO U TTOJTHOTO
16 TOpeJTKH, MPEIBAPUTENLHOTO CMEILLIEHUS, TOPEJIKU C MPUHYIUTENBHON Noaueit

WHXXCKIIMOHHBIC

BO3/TyXa.




TOPEJIKK HEMOJIHOIO U
MIOJIHOTO
MIPEABAPUTEIHLHOTO
CMEILIECHUS, TOPEIIKH C
MPUHYUTEIBHON
MoJavyen BO3ayxa.

Juddy3nonHble TOPETKU, MHXEKIIHOHHBIE TOPEJIKH HETIOJIHOTO U IOJTHOTO
MIPEABAPUTEIIBHOTO CMELICHUS, TOPEJIKH C IPUHYAUTEIBHOM IToAa4Yei
BO3Ayxa. ['openku ¢ He3aBEpLIEHHBIM IIPEIBAPUTEIbHBIM CMELIEHUEM
ra3a ¢ Bo3ayxom. Opranmsaiys mporecca CMeceoOpa3oBaHUsI U €ro
uHTeHCHU(HKaIKs. XapaKTepUCTUKH IIAMEHH FOPEIOK TypOyJIEHTHOIO
cMmenieHust. JlIocTOMHCTBA U HEOCTaTKU ropenku. O61acTb MPUMEHEHHUS.
KoHCTpyKIHsl 1 OCHOBHBIC XapaKTEPUCTHKHU TOPEIOK TYpOyIECHTHOTO
CMEIICHUS HEeOOIBIION MPOU3BOAUTEILHOCTH. MHOTOCTPYITHBIC U
BUXPEBBIE TOPETKU. [ 'Openku ¢ IIEHTpaTbHOU U nepudepuitHON mogadeit
rasa.

17

PacueT ra3zosnix
rOpeJoK.

Pacuer ra3zoBbIX ropeiok.

Pacuer nHKEKIIMOHHBIX TOpPENIOK. BEIOOP pacueTHbIX mapaMeTpoB. Pacuer
ropeisiky. Pacyer HHXEKIIMOHHOIO CMECUTENS, KOHCTPYKTUBHBIN pacuer
ropeiiky. Pacder mapameTpoB ropesiku Py HEPACUETHBIX YCIOBUIX
paboTHI.

18

["a3ocHabxeHne KHUITbIX
JIOMOB. bBITOBBIE
ra3oBble IPUOOPHI.

["a3ocHa0keHHE KHUIIBIX JOMOB. BBITOBBIE Ta30BBIC TPHOOPEI.
["a3ocHabxeHue KUIbIX JOMOB. BBITOBBIE Ta30BbIE MPUOOPHI.
BayTpuaomoBsie ra3onpoBoAbl U KX YCTpoicTBO. [IpaBuia npokiaaku.
Pacnonoxenune OTKIIIOYAONINX YCTPOUCTB. Y CJIOBUSI YCTAHOBKH OBITOBBIX
puoopoB. TpeboBaHus K moMeneHUusIM. [ MaApaBInYSCKU pacyeT
BHYTPHJIOMOBBIX ra301poB010B. OTBOJ MPOIYKTOB CropaHus. J{pIMOX0 bl
Y UX pacyer.

["azoBbie muThl. 3aBucumoctb KIIJ] mmThel u conepskaHusi OKUCH
yIiiepoja B MPOAYKTAX CrOpaHus OT €€ Harpy3ku. PacueTHble
XapaKTEPUCTUKH Ta30BbIX IUIUT. ['a30BbIE BOJOHAIPEBATENN U IPYTHE
KOMMYHAJIbHO-OBITOBBIC TPUOOPHI. MIX KOHCTPYKIIUU U OCHOBHBIC
XapaKTEPUCTUKU. ABTOMAaTUYECKHE YCTPOKUCTBA U ra30MPOBOAbI
npubopoB. BenTmsanus ra3uuuupyeMbix TOMEIICHHIA.

19

OO6nacTh NpUMEHEHUs U
cBoiictBa CVT.
Ucnonws3zoBanue CYI B
ObITy. XpaHeHue,
TPaAHCIIOPT U CHIOCOOBI
perazudukamuu CYT'.

O6nacts npumenenus u cporictea CYI'. Ucnonb3oBanue CYI B ObITY.
XpaHeHue, TpaHCIIOPT U criocoObl perazudukanuu CYT .

Ob6nacte npumenenus u cpoiictea CYT'. [lonydeHnne CKMKEHHBIX Ta30B U3
MOMYTHBIX HEPTIHBIX TA30B U Ha He(pTernepepadaThIBAIONIUX 3aBO/IAX.
TexHOIOrnuecKue CXeMsl.

UcnonwszoBanue CYI B ObiTy. OCHOBHBIE (PU3UKO-XUMUYECKUE CBOKCTBA
CKMKEHHBIX YIIIE€BOJAOPOAHBIX Ta30B. CBOMCTBA MHIMBHIYAIbHBIX
YIIEBOIOPOAOB B KUAKOW U MApOBOil azax, BXOJSIINX B COCTAB
CKIKeHHBIX Ta30B (C)H, yIpyrocTs mapoB, 8, Ipeesbl B3PhIBAEMOCTH U
mp.). Cmecu ra3oB u xxujakoctel. 3akoH Jlanerona u Payis. |I-P -
JuarpaMma yriieBoJioB U npaktuueckoe ee npumeHenue. 'OCT Ha
CXKMKEHHBIE YIJIEBOAOPOIHbIE Ia3bl, IPEIHAa3HAYECHHbIC IS
ra3oCHa0XeHHs] KOMMYHAJIbHBIX, OBITOBBIX M MPOMBIIIIICHHBIX
MPEAIPUATHH.

XpaHeHue, TPaHCIOPT U criocoOsl perazudukanuu CYI. YcTtaHOBKH
CKIDKEHHBIX YTJIEBOJOPOJIHBIX Ta30B y moTpeduteneii. Knaccudukarus
yCTaHOBOK. ["a300anonHble ycTaHOBKH. X 00opyoBaHUe U pacuerT.
["a3o0annoHHbIe YCTAHOBKY UHAMBHUIyalIbHBIE, pacloiaraeMbie BHYTPH
3/1aHUS U BHE 37aHUsI, TPYyNIoBbIe. TpeOoBaHUS K pa3MENIEHUIO
YCTaHOBOK. [ pynIioBbie YCTAHOBKH C IOJI3EMHBIMH pE3€pPBYapaMHu.
YeTpolicTBO MOA3EMHBIX PE3epBYapoB. PacyeT pe3epByapHbIX YCTaHOBOK.
O6opynosanue. cnapuremnu.

20

OcHOBBI 0€301aCHOM
SKCILIyaTal[ii CHCTEM
ra3ocHa0KeHHUs.
OOcny)XUBaHHE U
PEMOHT T'a30MPOBOIOB.

OcHOBBI 6€30MaCHOM YKCIUTYaTaIliH CUCTEM Tra30CHA0KEHUSI.
OO6cnyXMBaHHME U PEMOHT ra30IpoBOAOB. ABapHifHbIE pabOThI Ha
ra3ornpoBojiax. HajexHoCTh cucTeM ra3ocHa0KeHusI.

Opraam3anus padoT MO MyCKY ra3a, BEIBOJA ra30IpPOBOA U3
9KCIUTyaTanuy. TexHrnka 0e30macHOCTH PH YKCIUTYaTalluH Fa30BbIX




ABapuifHbie paboThI Ha
ra3omnpoBoJiax.
Hanexxnocth cucreMm
ra3ocHa0KeHHS.

ceTen.

OrnpezenieHne TEXHUYECKOTO COCTOSIHUS TIOJI3EMHBIX U BHYTPEHHHUX
ra3onpoBOJIOB, TEXHUYECKOE JUAarHOCTUPOBaHUE. Texkynuii u
KaluTaJIbHBIA PEMOHT ra30MpOBO/IOB, BUAbl HEUCITPABHOCTEM, TEXHOJIOTUS
BBITIOJTHEHHS] OCHOBHBIX PEMOHTHBIX paboT. Jlokanu3anus v JIUKBUAALHS
ABAPHITHBIX CUTYAIIUH, aBAPUITHO-UCIICTYCPCKAS CITYkK0a, BUIBI
aBapuitHbIX paboT. HamexKHOCTh crcTeM ra3opacnpe/iesieHus, 0TKa3, TOTOK
OTKa30B, BEPOSATHOCTb OTKA30B, pacyeT HaJeKHOCTHU Ia30BOU CETH.

5.2. ITpakTuueckue 3aHATUS

HaumenoBanue paznena

pJ;;ﬂ 1 TEMbI [IPAKTUYECKNX HanmenoBanue u cogepxkanue NpakTUYECKUX 3aHITUI
3aHATHI
Pacuer usuxo- PacueT hU3HMKO-XMMHUYECKUX CBOMCTB TOPIOYMX Ia30B.
3 XUMHYECKHUX CBOHCTB |PacdyeT pu3nKo-XMMHUECKMX CBOMCTB rOPIOYMX Ia30B.
FOPIOYUX Ta30B.
OcHoBHble KaTeropur | OCHOBHEIE KATErOPHHU IOTPEOUTENEH M METOBI PacyeTa MOTPEOIIeMOro
norpeburenei u uMu raza. Pexxumel norpebdinenus rasa. OnpeneneHue pacueTHbIX
MCTOJBI pacueTa pacxoa0B ra3a 1o Bujgam HOTpCGIfITeHeﬁ.
norpebisiemoro umu | Onipenenenne norpedaeHue raza HaCEICHHBIM ITyHKTOM I10 TOJI0BBIM
7 ra3a. PexxuMebl HopMam. OmnpeeneHre 4YacoBbIX pacXo0/I0B ra3a Mo BUaM NoTpeOuTeei.
OTpeOIIeHUS Ta3a.
Onpenenenne
PacUeTHBIX PACXO/0B
rasa o Bujam
MOTpeOUTEICH.
["azoperynaropHbie yHKThI U YCTAHOBKH. TE€XHOJOTMYECKUE CXEMbI U
Tazoperynaroprbie | 000pynosanue. [IpuHIMIIBI pabOTHI, KOHCTPYKIMH, XapPaKTEPUCTUKHU 1
IYHKTBI ¥ YCTAHOBKH. | OCHOBHBIC THIIbI PETYJISATOPOB JaBICHHS.
TexHOJOrnuecKue Br160op Texnomorudeckoro obopynoBanus ' PIT u I'PY.
cxeMsl U 06opynoBanue. |I'a3opacnpenenurenbbie CTaHIMHA. TEXHOTOTHYECKUE CXEMBI U
HpI/IHHI/IHBI pa60TH’ O60py,I[OBaHI/Ie. Yuer pacxona ra3sa.
KOHCTPYKITUH,
XapaKTEPUCTUKU U Pacuer u mon6op o6opynosanust I'PII.
OCHOBHBIE THITHI
g | DerysTOPOB JaBICHHS.
Br16op
TEXHOJIOTHYECKOTO
obopynoBanus ['PI1 u
I'Py.
l"azopacnpenenurenbHbI
€ CTaHIUH.
TexHoornueckune
CXEMBI U 000pyI0BaHHUE.
VYuer pacxoaa rasa.
Paspaborka pacuetnoii |Pa3paboTka pacueTHON CXEMBI Ta30paclpeeUTEIbHON CETH.
CXEMBI OrnpezeneHne pacyeTHBIX PACXO0B rasza Jijisl y4acTKOB
ra3opacipeeIuTeabHOM | Ta30paclpeaeTuTENbHON CETH.
CETH. Pa3zpaboTka pacueTHON CXEMBI ra30pacipeneTuTEILHON CETH.
10 Omnpenenenue OmnpeneneHre pacueTHBIX PACX0I0B ra3a Ui y4acTKOB
paCYETHBIX PACXOJ0B |Ta30pPacCHpPENEIUTENILHON CETH.
rasa Jijisi y4acTKOB
razopacnpeeanuTeIbHON
CeTH.
11 Ornpenenenue noTepb OrnpezenieHne NoTepb AABJICHUS B TYIIUKOBBIX Pa3BETBICHHBIX U




JaBJICHUS B TYIIMKOBBIX
Pa3BCTBJICHHLIX U
KOJBIECBbBIX
ra3ornpoBoJax HU3KOIO,
CPCAHCIO U BBICOKOI'O
JaBJICHHA.

KOJIBLIEBBIX I'a30IIPOBOAX HU3KOI'O, CPEIHETO U BBICOKOIO JIaBIICHUS.
I'mppaBinueckuii pacyeT ra3opacipeieIuTeIbHbIX CUCTEM.

Pacuer moka3zareneit
TOpeHUs Ta3000pa3HOTO
TOILIMBA.
Kunernka XMMHUECKIX

Pacuer noka3zarenei TropeHu:A ra3006pa3Hor0 TOILJINBA.
Kunernka XxuMH4ecKnx peaKI_II/Iﬁ ropcHUs. OCHOBHBIE 3aKOHBI
PacpoCTpaHCHHUA IJIAMCHHA.

12 peakuuii ropeHusl. Onpenenenne TemMnepaTypbl FOPEHUs - KaJIOPUMETPUUECKOH,
OCHOBHBIE 3aKOHBI KapONPOU3BOIUTEIIBHOCTH, TEOPETUUECKOM, NEUCTBUTEIBHOM.
pacpocTpaHeHus

IIJIJAMEHHU.
PacueT razoBpix Pacuer ra3oBbIxX rOpeCIoK.

17 rOpEJIOK. KOHCTpYKTHBHBIN pacdyeT HHKEKIIMOHHON TOPEIIKHU.

["a3ocHabkeHne KUIbIX JOMOB. BbITOBBIE ra30BbIe TPHUOOPHI.
Omnpenenenue pacxo1oB raza. [log0op ra3oBoi IIUTHI, Fa30BOTO
TasocHabkenme Kb BOJIOHArpeBartes, razoporo kotia. [logdop y3na yuera pacxoja rasa.
18 ZIOMOB. bBITOBEIE I'mppaBnuueckuii pacueT BHYTPEHHHUX ra301poBOJOB. Pacuer cucremsl
rasoBbIe MPHOOPEL. BeHTWIALMU. Pacuer cucremMsl AbiMoynanenus. Pacuer momanu
OCTEKJICHUSI.
O6nacts mpumenenus u | O6nacts npumenenus u cpoiictea CYI'. McnonssoBanue CYI B ObITy.
csoiictBa CVYT. XpaHeHue, TpaHCIOpT U crocoOwl perazudukanuu CYT.
19 Ucnons3oBanne CYT B |Pacuer pe3epByapHbIX YCTaHOBOK C €CTECTBEHHBIM UcnapeHueM. Pacuer

ObITy. XpaHeHue,
TPAHCIOPT U CIIOCOOBI
perazudukanuu CYT.

pe3epByapHBIX YCTAHOBOK C MCKYCCTBEHHBIM UCHIAPEHUEM.
I'unpaBnuueckuid pacyeT razonpoBoa0oB napoBoii gazer CYT.

5.3. JIJaGoparopubie paboThI

HaumenoBanue paznena

pJ:.zgz( 1 TeMbI J1a00paTOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX paboT
pabot
Nel Onpenenenre MIOTHOCTH IIPUPOJHOTO r'aza METOLOM
Pacuer pusuko- HUCTCYCHUA
3 | xummueckux croiicts | I[IpoBeneHre 06yyaromero GU3UIECKOro 3KCIEPUMEHTA TI0 OIPEIEICHHIO
TOPIOYHX Ta30B. IUIOTHOCTH IIPUPOTHOTO I'a3a METOAOM MCTEUEHHSI.
BhINoIHEHNE U3MEPEHMI, BBIIOIHEHUE PACUETOB, IIOATOTOBKA OTYETA.
No2. Onpenenenue BaarocoaepkaHus raza
Pacuer (1)1/131/11«3- I[TpoBenenue 06ydaromero GU3UIECKOro SKCIEPUMEHTA 110 OIPEAEIEHHIO
3 XUMIIECKHX CBOUCTB | bvr e neporars raza.
TOPIOTHNX Ta30B. BhINOJIHEHNE U3MEPEHMI, BBIIOIHEHUE PACUETOB, IIOATOTOBKA OTYETA.
Ne9 Onpenenenne npou3BOAUTEIBHOCTH PETYIISTOPA AABICHUS Ta3a
l"azoperynarophsie
ITYHKTBI M yCTAHOBKH. | TTpopecTr 00ydaromuii (pU3NUECKUI SKCIIEPUMEHT T10 ONPEEIEHUIO
TEeXHOMOTMYECKNE | 1poy3BOAUTENBHOCTH PEry/IsATOpA AABIEHNS Ta3a.
CXEMBI M 000PY/IOBAHNE. | Bririomenme U3MEPEHUH, BBIIOIHEHHE PACUETOB, OATOTOBKA OTYETA.
[TpuHLIMIIBI paOOTHI,
8 KOHCTPYKIHH,

XapaKTePUCTUKH U
OCHOBHBIC THITBI
PEryIsSTOPOB JaBICHHUS.
Bri6op
TEXHOJIOTUIECKOTO
obopynoBanus ['PI1 u




I'PYy.
T"azopacnpenenuTenbHbI
€ CTaHIUH.
TexHoJiornueckue
CXEMBI 1 000PY/IOBaHHE.
VYuer pacxopa rasa.

Temneparypa JlabopaTtopnas pabota Ne3. OnpeneneHue HOpMaJIbHON CKOPOCTH
BOCILJIAMCHCHUS. pacapoCTpaHCHUA IJIaMCHHU
Konuenrpauuonnsie |IIposectr 0Oy9arommii (bM3UYECKUN SKCIICPUMEHT I10 ONPECICHUIO
peesbl HOPMAaJbHOU CKOPOCTH PACIIPOCTPAHCHHS TIJIAMEHH.
BOCILIAMCHEHHS. Brinonnenue nuamMepeHuid, BHIIOJIHEHHE PACYETOB, MOJTOTOBKA OTYETA.
13 CkopocTb
pacnpocTpaHeHUs
riaMeHu. OCHOBHbIE
PEKUMBI
pacrnpocTpaHeHUs
MIJIAMEHH.
Huddy3uoHHbIE JlaboparopHas padota Ne5. M3yueHne HHKEKIIMOHHOMN rOpeiIKu
TOPEJIKH, HH(pPaKpacHOTO
WHXXEKIIMOHHbBIC HU3JTyYCHUS
ropenku Henoanoro u | IIpoBectn oOyyaromumii pusnyecknii 5KCIEPUMEHT 110 U3YYEHHIO
16 [IOJTHOTO MH)KEKIIMOHHOM TOPEIKU HH(PAKPACHOTO U3JIYUCHHUS.
IIPEIBAPUTEIILHOIO BrinosiHeHUE M3MEPEHHUI, BBINIOJHEHUE PACYETOB, OATOTOBKA OTYETA.
CMEILICHUS, TOPEIIKH C
MPUHYUTEIbHOMN
IoJa4yen BO3ayxa.
Ned4 Omnpenenennie KI1J] 6p1TOBOI ra30BOM IJIUTHI MO HATPY3KOU
["asocHabxenme Kb [TpoBenenune oOydaromero Gpu3NIecKoro KCIepUMEHTA 10 ONPEACIICHUIO
18 A0MOB. bHITOBEIC KII/I ©661T0BOI ra30Boi MIUTHI O] HATPY3KOM.
ra3oBble MPHOOPHI. BrinosiHeHUE U3MEpPEHHUI, BBIMOJHEHUE PACYETOB, MOATOTOBKA OTYETA.
JlaGopaTtopHnas padota Ne6. banmancoBbie UCITBITAHUS IPOTOYHOTO
I'azocHaOkeHMe KUIbIX | BOAOHArpeBaTCIIa
18 70MOB. BbITOBBIE ITpoBecTn oOy4Jarouil GU3MIECKUN IKCIIEPUMEHT 10 UCIIBITAHUIO
ra3oBble TIPUOOPEL. MPOTOYHOTO BOJOHATPEBATEIIS.
BrlnonHenne n3MepeHuni, BIIOJHEHUE PACUE€TOB, MOATOTOBKA OTYETA.
JlaGopaTtopHnast pabota Ne7.
I'azocHabxenue xuibrx | ICTIBITAaHHE EMKOCTHOTO Ta30BOT0 BOJOHArpeBaTes
18 70MOB. BbITOBBIE [TpoBecTu oOyuaronuii pU3NYECKUl IKCIEPUMEHT IO UCTIBITAHUIO

ra3oBble MPUOOPBHI.

€MKOCTHOT'O Ta30BOTO BOJIOHArPEBATEIIA.
BrinosiHeHME 3MEpEHHIA, BBIMOJIHEHUE PACYETOB, OATOTOBKA OTYETA.

5.4. CamocTosTenbHas paboTa 00y4aronMxcs

Ne | HaumenoBanue paszaena o
pasa|  AMCLUIITHEDE 1 TeMbl CopepxaHue caMOCTOSATEIbHOU PabOTHI
Tlo6braa n JloObIua 1 ucnonb3oBaHue ra3za. TexHu4eckre U YJKOHOMUYECKHE
HCLONE3OBANMe rasa. | IPCAMYILIECTBA IIPH HCTIONIB30BAHMH Ta3a.
TexHIUeCKIe I " |Knaccudukanus roproymx ra3os.
> KOHOMIUCCKIE CocraB 1 CBOWCTBa ra3000pa3HOTO TOILIMBA.
1 IIpCHMYITIECTE IpH [IpopaboTka TeOpeTUUECKOro MaTepuraa.

HCIIOJIL30BaHUH ra3a.
Knaccudukammst
TOpPIHOYHX T'a30B.

CocraB u cBOMCTBa

TecTtupoBanue




ra3zo000pa3HoOro TOIJIMBA.

XapakTepUCTUKH
ra30BBIX
MECTOPOKAECHUN
Poccun. I"a3zoBrle,
KOHJICHCATHBIE,
HeTsIHBIC
MECTOPOXKACHHUS.
O6paboTka rasa.
TpancnoprupoBanue
rasa Ha OoJpIIne
paccTosHusl.
[TonzemHble XpaHWIUIIIA
rasa.

XapakTepuCTUKH ra30BbIX MECTOPOKIeHHI Poccuu. ['a3oBhie,
KOHJICHCATHbIE, He()TSIHBIE MECTOPOKICHHUSI.

O6pabotka raza. TpancnopTupoBaHue raza Ha OOJIbIINE PACCTOSTHHUSL.
[TonzemHble XpaHWIKIIA ra3a.

[TpopaboTka TEOpeTUYECKOTr0 MaTepuaia.

TectupoBanue

Pacuer pusuko-
XUMHUYECKUX CBOUCTB
TOPIOYMX Ta30B.

Pacuer (h13MKO-XUMUYECKHX CBOMCTB rOPIOYUX ra3oB.
[TpopaboTka TEOPEeTUUECKOTO MaTepuaa.
[ToAroToBKa K MPAaKTUYECKOMY 3aHATHUIO.
BelnonHenue pasjiena KypcoBOro npoeKTUPOBAHUSA.
TectupoBanue.

T"azopacmpenenuTenabHbI
€ CHCTEMBbI HaCEJICHHBIX
IIYHKTOB: TEPMHHBI
OTIPEACIICHUS;, O0IIast
cXeMa; KJIacCU(UKAIHS
CUCTEM
ra3opacrpe/ieICHHsI.
Kinaccudukarms
ra30MpOBOJIOB.

["azopacnpenenuresibHble CUCTEMbI HACEJIEHHBIX ITYHKTOB: TEPMUHBI U
ompezeneHus; o0mas cxema; KiaccuGHUKaIus CUCTEM ra30pacipeIeeHUs.
Knaccudukanus ra3onpoBojioB.

[TpopaboTKa TEOpeTUUECKOTr0 MaTepuania.

TectupoBanue

YerpolicTBo 1
KOHCTPYKIMHU Ta30BbIX
cereil. [lepeceuenue
ra3oInpoBOJIaMHu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MIPENATCTBUMN.

YCTpolicTBO M KOHCTPYKIIMU Ta30BbIX ceTei. [lepeceuenue
ra3onpoBOJIaMU €CTECTBEHHBIX U UCKYCCTBEHHBIX MPEMSATCTBUM.
[TpopaOoTka TEOpEeTUUECKOTO MaTepuaa.

TecTtupoBanue

3amnuTa ra3zornpoBoI0B
OT KOPPO3UH.
Kopposuonnsie
CBOMCTBA I'pyHTa U UX
onpenenenue. M3omsust
TpYyOOIIPOBOIOB.
AKTHUBHBIE METO]IbI
3aIHUTHI TTOI3EMHBIX
ra3orpoBOJIOB OT
KOPPO3HH.

3amyra ra3o0npoBoJOB OT KOppo3uu. Koppo3noHHbIe CBOWCTBA IPYHTA U
ux onpenenenue. M3onauusa TpyoonpoBoaoB. AKTUBHbBIE METOABI 3aLIUTHI
MOJI3€MHBIX a30IPOBOJIOB OT KOPPO3UH.

[TpopaboTka TEOPETHUECKOro MaTepuaa.

TectupoBanue

OCHOBHBIEC KaTEropuu
norpedureneit u
METO/IbI pacuera

MOTpeOIIEMOTr0 UMH

raza. Pexxumsl
MoTpeOIeHus Ta3a.
Ornpenenenue

OcCHOBHBIE KaTErOpHUH MOTPEOUTENEH U METO/IBI pacdyeTa moTpedIseMoro
uMU Ta3za. Pexxumsbl motpebnenus raza. OnpeneneHne pacueTHBIX
pacxo/I0B Tra3a 1Mo BUJaM MOTPEOUTENEH.

[TpopaboTka TEOpeTUUECKOTO MaTepuania.

IToAroTOBKA K MPAKTUYECKOMY 3aHATHIO.

BrimonHeHue pasaena KypcoBOTro MNpOeKTUPOBAaHUS.

TectupoBanue.




pacyYeTHBIX PaCcX0/I0B
rasa o BUJam

nmoTpeouTene.
["azoperynaropHbie TyHKTHI U YCTAHOBKH. TEXHOJIOTMYECKHE CXEMBI U
I"a30perynsaTopHsie obopynoBanue. [TpuHIUIIBEI pabOTHI, KOHCTPYKIIUHU, XapaKTCPUCTUKH U
IIYHKTBI 1 YCTAaHOBKH. OCHOBHBIC THUIIBI PETYJIATOPOB JaBJICHUA.
TexXHOIOrHYEeCKHE Br160p Texnosoruueckoro odbopynoanus [ PITu I'PY.

CXEMBbI 1 000pYyI0BaHHUE.
[TpunHuMIIBI pabOTHI,
KOHCTPYKLIUH,
XapaKTePUCTHKU U
OCHOBHBI€ THUIIBI
PEryJIATOPOB JAaBJICHUS.

["azopacnpenenuTeNbHble CTaHIUU. TEXHOJIOTHYCCKHUE CXEMBI H
obopymoBaHnue. YueT pacxoja rasa.

[TpopaboTka TeOpeTHUECKOro MaTepuania.
[ToaroroBka K MpakTUYECKOMY 3aHSITHIO.
BrimonHenue pasaena KypcoBOro NpoeKTUPOBaHUSI.

8 Bri6op Tectuposanue.
TEXHOJIOTHYECKOTO
ob6opynoBanus ['PI1 u
I'PY.
["a3opacnpenenurenbHbI
€ CTaHIIUU.
Texnonornyeckue
CXEMBbI 1 000pYyI0BaHHE.
Yuer pacxoja rasa.
CtpouTennCcTBO, CTpouTenbCTBO, UCIIBITAHUE, IPUEMKA B IKCILTyaTaIHIO Ta30IIPOBOJIOB U
UCIIBEITaHKeE, Ipuemka B | 00opynosanus ['PIT.
9 SKCILTyaTaIUIo [TpopaboTka TeOpeTUYECKOro MaTepraa.
ra3oIpoBOJIOB U TectupoBanue
obopynosanus 'PII.
Paspabotka pacuetnoii |Pa3paboTka pacueTHON CXEMBI Ta30pacIpeNeIUTEIbHON CETH.
CXEMBI OrnpezenieHre pacyeTHBIX PACXO0B rasza Jijisi y4acTKOB
ra30pacIpeieIuTeNbHOM | Ta30PacIPEIEIUTENbHON CETH.
CETH. [TpopaboTka TEOpeTUUECKOTO MaTepuana.
10 Omnpenenenne [ToaroTroBka K MPakTUYECKOMY 3aHSTHIO.
pacUETHBIX PacxofoB | BhINonHEHKE pasziena KypcoBOro NpOEKTUPOBAHUS.
ra3a JJisi y4acTKOB Tectuposanue.
razopacnpeeuTesIbHON
CETH.
Omnpenenenne noreps | ONpenenenne MOTeps JaBICHUS B TYIIMKOBEIX Pa3BETBICHHBIX U
JIaBJIEHMS B TYIMKOBBIX |KOJBIIEBBIX Ta30MPOBOJIAX HU3KOTO, CPEIHETO M BBICOKOTO JABJICHUS.
pa3BETBIICHHBIX U [IpopaboTka TeOpeTUYECKOT0 MaTepuraa.
11 KOJIBIIEBBIX [ToAroToBKa K MPaKTHYECKOMY 3aHSTHIO.
ra3olpoBoAax HU3KOro, |BbImomHenne pasaena KypcoBOro MpOEKTUPOBAHHS.
cpeaHero u Beicokoro | TectupoBanue.
JTaBJICHHUS.
Pacuer mokazateneit | Pacder mokasareneit ropeHus ra3000pa3HOTO TOIUIMBA.
ropenus razoobpassoro | KnneTnka Xumu4eckux peaxuuii ropenus. OCHOBHBIE 3aKOHBI
TOILIMBA. pactpocTpaHeHUs TJIaMEHHU.
12 KuneTnka XuMHYeCKHX
peaxIuii TOpeHusl. [TpopaboTka TEOpeTUUECKOTO MaTepuaa.
OcCHOBHBIE 32KOHBI [ToaroroBka K MPaKTUYECKOMY 3aHSITHIO.
pacrpocTpaHeHHs TectupoBanue.
TTAMEHHU.
Temmeparypa Temmnepatypa BocmiameHeHus. KOHIIEHTpallnOHHBIE TPE/IEITbI
13 BOCIUIAMEHOHMS. BoctuiaMeHeHus1. CKOpPOCTh pacmpocTpaneHus miaMeHu. OCHOBHBIE

Konuenrpannonnsie

PEXKUMBI paCIIPOCTPAHEHHUS INIAMEHH.




peJebl
BOCTIJIaMEHEHUSI.
CxopocThb
pacrnpocTpaHeHus
riaMmeHu. OCHOBHBIE
PEKUMBI
pacrnpocTpaHeHus
IUIAMEHHU.

[TpopaboTKka TEOpEeTHUECKOro MaTepuaia.
IToAroToBKa K MPaKTUYECKOMY 3aHATHUIO.
TectupoBanue.

Mertonnl C)KUTraHus rasa.

Y CcTOMYHUBOCTH TOPEHHUS.

Metobl CKUTraHus ra3a. Y CTOi4uBOCTbh TOPEHUs. SIBIIEHUS OTphIBA U
npockoka miiameHu. CtaOuau3anusi TOpeHHs.
ITpopaboTka TeOpEeTUYECKOr0 MaTepuraa.

14 SIBnenus oTpsiBa U TecTtupoBanue
MPOCKOKa TIJIAMEHH.
Crabunuszanus ropeHusl.
Kiaccudukanms u Knaccudukanmst 1 OCHOBHBIE 3JIEMEHTHI Ta30BBIX TOpesioK. CrocoObl
OCHOBHBIE DJIEMEHTHI | OPTaHU3ALMU MIPOIIECCa TOPEHUS.
15 ra3oBbIX FOPEJIOK. [IpopaboTka TeOpeTUYECKOro MaTepuraa.
Croco0s1 opranusanuu | Tectuposanue
mpoliiecca ropeHus.
Jupdy3uoHHbIe Juddy3noHHBIC TOPEIKH, HHKEKIIMOHHBIC TOPEJIKH HEIOJIHOTO U ITOJIHOTO
TOPEJIKH, MIPEBAPUTEIIFHOTO CMEIICHHUS, TOPETIKH C TPUHYAUTEILHON TTogavei
WHXXECKIIMOHHBIC BO3ayXa.
ropenku HenonHoro u | IIpopaboTka TeopeTndyeckoro Marepuaia.
16 IIOJIHOTO TecTtupoBanue
MIPEIBAPUTEIIHHOTO
CMEIIICHMS, TOPEIIKH C
MPUHYAUTEIbHON
nojavyei Bo3ayxa.
PacuyeT razoBbIx ropenoxk.
Pacuet ra3zoBpix Hpopa60TKa TCOPECTUYCCKOI0 MaT€puraia.
17 rOpeJoK. [ToaroToBKa K MPaKTUIECKOMY 3aHSTHIO.
TectupoBanue.
["a3ocHabxeHMe KUIBIX JOMOB. BBITOBEIE Ta30BbIE TPHUOOPHI.
Ta3ocHa0keHue KUJIBIX Hpopa60TKa TCOPECTUYCCKOI0 MaTCpuraia.
18 IOMOB. BBITOBEIE ITonroroBka K MIPAKTHYCCKOMY 3aHSITHIO.
ra3oBble NPUOOPEL. Brinonnenue paszena KypcoBOro mpoeKTHPOBAHHUS.
TectupoBanue.
O6nacts npumenenus u | O6nacts npuMenenus u cpoiictsa CYT'. Mcnons3oBanue CYI B ObITY.
cBoiictBa CVYT. XpaHeHue, TpaHCTIOPT U ciocoObl perazudukarnuu CYT.
Ucnons3zoBanne CYT B [IIpopaboTka TeopeTnyeckoro Marepuania.
19 ObITy. XpaHeHue, [ToaroToBKa K MPAaKTHIECKOMY 3aHSITHIO.
TpaHCIopT U crocodsr | TecTupoBanue.
perazudukanuu CYT'.
OcHoBbI 6e3omacHoi | OCHOBBI O€3011aCHOM AKCILTyaTallii CUCTEM ra30CHA0KEHHUS.
skcrryaranuu cucteM | OOcCiyKuBaHue ¥ PEMOHT Ta30IPOBONOB. ABapHUiHBIE PaOOTHI Ha
ra3oCcHa0KeHHS. ra3zornpoBojiax. Haje:xHOCTh cucTeM ra3ocHa0KeHHS.
OOCny)XUBaHHE U ITpopaboTka TEOpETUUYECKOr0 MaTepraa.
20 | pemonr raszomposonos. |IloAroToBka K IPaKTUUECKOMY 3aHATUIO.

ABapuiiHbie pabOTHI Ha
ra3oIpoBoJiax.
HanexxHOCTEL crcTeEM
ra3ocHa0KeHHUs.

TectupoBanue.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

[Iporpammoit AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHITHH, HA KOTOPBIX JaeTCs
OCHOBHOU CHCTEMaTHU3WPOBAHHBIN MaTepHall, a TAK)Ke MPAKTHUECKUX ¥ TaOOPATOPHBIX 3aHATHH,
MPEIMOJIaraoIINX 3aKpEIUICHNEe U3YYEHHOTO MaTepraia M pOpMUPOBaHUE Y 00YJAIOIINXCS HEOOX OTUMBIX
3HaHHUM, YMEHUH U HABBIKOB.

Kpome Toro, BaKHEHIIIM 3TAalioM U3YYCHHSI TUCITUTUIUHEI SIBIISICTCS CAMOCTOSITeNIbHAsL paboTa
00yJarouuMxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

- U3y4YEHHE TEOPETHUYECKUX BOMPOCOB MO BCEM TeMaM JAUCIUIUINHBL;

- MOATOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHUSIM;

- MMOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- MOJIrOTOBKA K YK3aMEHY.

3aJ10roM YCHEUTHOTrO OCBOCHHUS 3TOM JUCIUIUIMHBI SIBJIIETCS 0053aTeIbHOE MOCEIICHHE
JICKIMOHHBIX, TPAKTHYECKHUX M TAOOPATOPHBIX 3aHITHIA, TaK KaK IMPOITYCK OJTHOTO (TeM OoJiee, HECKOJIBKHUX )
3aHATUI MOKET OCIIOKHUTh OCBOEHUE pa3zesioB Kypca. Ha mpakTuueckux 3aHATUIX MaTepua,
W3JI0KEHHBIM HA JIEKLMX, 3aKPETUISIETCS] B PAMKAX BBINOJHEHUS IPAKTUUECKUX 3a/IaHHM, PEIIEHUS TECTOB,
peanu3alnuy HHANBUAYAIbHBIX 3a/1laHui U Apyrux ¢opM, npeaycMoTpennsix PIT/I.

[Ipuctynas Kk U3y4eHUI0 TUCIUILIMHBI, HEOOXOIMMO B MEPBYIO OYePeb O3HAKOMHUTHCS
conepsxkanueM PITJI, a Takxke METOAMYECKUMU YKa3aHUSMU IO OpraHU3aI[il CAMOCTOSATEIbHONU PabOThI 1
MOJTOTOBKU K MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSIM.

[Ipu moAroTOBKE K MPAKTUYECKUM H TAOOPATOPHBIM 3aHATUSM U B paMKaX CaMOCTOSITENIbHOM
paboThI O U3YYCHHIO TUCHHUIUIMHBI 00y4YaIOIIIMCS HEOOXOAUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHH MaTepHUall U JAOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBAaHHOM 10 TaHHOM TeME JINTEepaTyphl;

- IPU CAMOCTOSITEIBHOM U3yYE€HUU TEOPETUUECKOU TEMBI C/IeJIaTh KOHCIIEKT, UCIIOJIb3Ys
pekomennoBanHble B PI1/] ncrounukuy;

- BBIIIOJIHUTh IPAKTUYECKUE 3a/1aHHS B PAMKAX U3y4aeMON TEMBI;

- OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI 1O TeMe, UCIob3ys MaTepuansl @OC, mubo rpymnmnoBbie
WHUBUIyaJIbHbIE 33JIaHUSI, IOATOTOBJICHHBIE MTPENOIABATEIIEM;

- IOATOTOBUTHCSA K MIPOBEPOUHOI paboTe, MPEeAYCMOTPEHHOM B KOHTPOIBHBIX TOUKAX;

- IOJrOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

Wtorom n3yueHus TUCHUIIIIMHBI SIBIISIETCS 3allMTa KYPCOBOTO MPOEKTA U FK3aMEH. JDK3aMEH
MIPOBOJIUTCSA 110 PACTIMCAHUIO HA TTOCIIETHEM MTPAKTUYECKOM 3aHATUU. Dopma IpoBeACHUS IK3aMeHa —
MIMCbMEHHBIN M YCTHBIM OTBET HA 9K3aMEHAIMOHHBIH OuiIeT, THOO KOMITBIOTEPHOE TeCTUpOBaHue B moodle
B ClIy4ae ylajJeHHOU caauu dk3aMeHa. CTyIeHThl, He MPOIIE e aTTeCTAUIO MO TPadUKy, JOTKHBI
JUKBUAUPOBATH 3310JKEHHOCTh B YCTAHOBJIEHHOM MOPSIKE.

7. OneHOYHBIE MAaTePHAJIbI VIS NIPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsie pa3aesnsl TUCHHATIINHBL N Bun oneHounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

/T (Motyist) KOMITETEHIIIH CcpencTBa

TeopeTnueckue
BOIIPOCHI JJIst
ITK-3.1, I1K-3.2, [1K-3.3, [IK- | npoBeneHus

I[OGBI‘-IE[ M UCITO0JIB30BaHUE ra3a.
TexHUYEeCKHE U PKOHOMUYECKHUE
1 NpCUMYIICCTBA ITPHU UCIIOJIb30BAHWH I'a3a.

3.4, 11K-3.5, T1K-3.6 MIPOMEXYTOUHOM
Knaccudukaius roproumx razos.
. aTTeCTaIH.
CocraB 1 cBOICTBA ra3000pa3HOro TOILUIMBA.
TectupoBanue.

XapakTepUCTUKU Ia30BLIX MECTOPOKIAECHUN T
2 PO(I:)CI/II/Ie¥a§0BBIe K?)E eHca;:IiL?e? e TIK-3.1, [IK-3.2, [IK-3.3, TIK- B(fr(;png;{ e;I;He
' S0 ’ 3.4, TIK-3.5, TIK-3.6 POCBI 4
He(TSHBIE MECTOPOKICHHUS. MIPOBEACHUS




O06paboTka raza. TpaHcmopTupoBaHUE Ta3a
Ha Ooipie pacctosiHus. [omzeMHubIe
XpaHMIUIIA Ta3a.

MIPOMEKYTOUHOMN
aTTecTaluu.
TectupoBaHue.

Pacuer (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB
rOprOYHX ra3os.

I1K-3.1, IIK-3.2, I1IK-3.3, 11K~
3.4, I1K-3.5, I1K-3.6

TeopeTnueckue
BOIPOCHI JJIs
MIPOBECHUS
MIPOMEKYTOUHOMN
aTTecTaluu.
[TpakTrdeckue 3a1anus
JUTsI IPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTaluu.
Brimonnenue pasnenos
KYPCOBOTO MPOEKTA.
3amuTa 1a00paTOPHBIX
pador.

TectupoBanue.
l"azopacnpenenuTenbHbIE CUCTEMBI Teoperuueckue
HACEJICHHBIX IMYHKTOB: TEPMUHBI 1 BOIPOCHI IS
OTIpE/ICIICHUS;, O0IIIast CXeMa; ITK-3.1, I1K-3.2, [1K-3.3, T[IK- | npoBeacHus
KJIACCU(UKALIHAS CUCTEM 3.4, I[IK-3.5, I1K-3.6 MIPOMEKYTOUHOM
razopacnpenenenus. Knaccuduxanus aTTeCTaIuu.
ra3onpoBOJIOB. TectupoBanue.

Teoperuueckue
YCTpoiCTBO M KOHCTPYKIIMU T'a30BBIX CETEH. BOITPOCHI IJIsI
Ilepeceuenue razonpoBoaamMu ITK-3.1, I1K-3.2, [1K-3.3, T[IK- | npoBeacHus
€CTECTBEHHBIX U UCKYCCTBEHHBIX 3.4, IIK-3.5, T1K-3.6 MIPOMEKYTOUHON
MPENSATCTBHMN. aTTecTaluu.

TectupoBanue.

Teopetnueckue
3amura ra3ornpoBoIOB OT KOPPO3HUH.

Koppo3uonnsie cBolCTBa TPyHTa U UX BOTPOCHI /LA
onpé)ﬂeneHHe M3onsiius TpyOoOnpoBOIOB MK-3.1, TIK-3.2, TIK-3.3, TIK- | nposeacnm

P X pyborp ' 3.4, 1K-3.5, T1K-3.6 IIPOMEXYTOUHOMN
AKTHUBHBIE METO]IbI 3aLIUThI OA3EMHBIX

aTTeCTaIuH.
ra3onpoBOJIOB OT KOPPO3UHU.

TectupoBanue.

Teopernueckue

BOIIPOCHI JJIs

MIPOBEICHUS

N MIPOMEKYTOUHOMU
OcCHOBHBIE KaTeropuu MoTpeduTeneit u
aTTeCTalUu.

METO/Ibl pacyeTa NoTPedIIeMOro UMH Iasa.
Pexxumbl motpebienns raza. OnpeneneHue
PaCUCTHBIX pacxXoa0B rasa 1o BuaamMm
norpeduTene.

I1K-3.1, T1K-3.2, T1K-3.3, TIK-
3.4, I1K-3.5, I1K-3.6

[IpakTnueckue 3ananus
JUIS IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu.
BrinonHenue paznenos
KYPCOBOTO MPOEKTA.

TectupoBanue.
["azoperynsaTopHbIe MyHKTHI 1 YCTAHOBKH. Teopernueckue
TexHonornueckue cxeMbl 1 000pyAOBaHHUE. BOIIPOCHI IS
[TpuHUIMIIBI pabOTHI, KOHCTPYKIUH, MIPOBEICHUS
XAPAKTCPUCTHUKHU U OCHOBHBIC TUIIBI IIPOMCEIK O'—IHOfI
PaKtep TIK-3.1, TTK-3.2, TIK-3.3, TIK- | POMEIT
PETYIIATOPOB JaBJICHHA. arTecranuu.

Br160op TexHONmorn4eckoro 060pya0BaHus
I'PITuI'PY.

l"azopacnpenenuTenbHble CTAHINU.
TexHoMOTHYECKHE CXEMBI 1 000PYIOBaHHUE.

3.4, TIK-3.5, IIK-3.6

[IpakTrueckue 3a1anus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTaluu.




VYuer pacxona rasa.

BrinmonHeHue paszienon
KYPCOBOTO IPOCKTA.
3amuTa 1a00paTOPHBIX
pabor.

TectupoBanue.
TeopeTnueckue
CTpouTenbCTBO, UCTIBITAHUE, TPUEMKA B BOTPOCHI AT
9 aKfm o rasOhOBOOS Iﬁ’ TK-3.1, [TK-3.2, TIK-3.3, TIK- |mposenenns
y p 3.4, T11K-3.5, [1IK-3.6 MIPOMEKYTOUYHON
obopynosanus I'PII.
aTTeCTalUu.
TectupoBanue.
Teoperuueckue
BOIPOCHI JIs
MIPOBEICHUS
MPOMEKYTOUHOMN
Pa3paboTka pacueTHoi cxembl aTTeCTalUu.

10 razopacnpeieIuTeIbHON CeTH. ITK-3.1, I1K-3.2, TIK-3.3, TIK- | [IpakTruueckue 3aanus
OnpeneneHne pacueTHBIX PacXoJ0B Ta3a Jjis 3.4, IIK-3.5, TIK-3.6 JUISL IPOBEJICHUS
Y4aCTKOB T'a30paclpeaesIuTeIbHON CETH. MIPOMEKYTOUHOM

aTTeCTaluu.
Brinonnenue pas3znenos
KYpPCOBOT'O MPOEKTA.
TectupoBanue.
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHOMN
Ornpenenenue nNoTepb 1aBJICHUS B aTTeCTaluu.
11 |TYMHMKOBBIX PA3BETBICHHBIX M KOJIBUEBBIX ITK-3.1, I1K-3.2, T[IK-3.3, TIK- | IIpakTruueckue 3aanus
ra3omnpoBOJIaX HU3KOr0, CPEJHETO U 3.4, T1K-3.5, [1IK-3.6 JUITSL TPOBEICHUS
BBICOKOTO JJaBJICHUSI. MIPOMEKYTOUHON
aTTeCTalUu.
BrimonHenue paszaenos
KYpPCOBOT'O MPOEKTA.
TectupoBanue.
TeopeTnueckue
BOIIPOCHI IS
. MIPOBEICHUS

Pacuer nokasarenei ropeHus .

ra3o00pa3HoOro TOIINBA HPOMEAYTOHHON

12 KI/IHCTIEK& XHMMHYECKHUX , eaKIUi TOpEHUS TK-3.1, 1IK-3.2, [IK-3.3, IIK- | arTecrauun.

P p ' 3.4, I1K-3.5, [IK-3.6 [IpakTuueckue 3agaHus
OCHOBHBIE 3aKOHBI PACTIPOCTPAHEHUS
TSl TIPOBEICHUS
MIJIAMEHU. .
MIPOMEKYTOUHON
aTTECTaIUH.
TectupoBanue.
TeopeTnueckue
Temneparypa BoCIIaMEHEHUSI.
KoHuenTpannonHele npeaens BOTPOCRI VT
p p IMK-3.1, I1K-3.2, I1K-3.3, [IK- | npoBeneHus
13 |Bocmnamenenus. CKOpOCTh .
3.4, T1K-3.5, TIK-3.6 MIPOMEXYTOUHOM
pacnpocTpaHeHus miameHu. OCHOBHBIE
aTTECTaIUH.
PEXKUMBI paCpOCTPAHEHHUS TJIAMEHH.
TectupoBanue.
Teopetnueckue
Mertoibl CxUTaHUS ra3a. Y CTOMYMBOCTh BOTIPOCHI ISt
A IK-3.1, TIK-3.2, T1K-3.3, T1K- P A
14 |ropenus. SIBneHus OTpbIBA U MIPOCKOKA MIPOBEACHUS
3.4, I[IK-3.5, T1K-3.6 .
wiamenu. Ctabunu3amusi TOpeHusl. MIPOMEKYTOUHOM

aTTeCTannuu.




TectupoBaHue.

15

Kiaccudukanmsi # OCHOBHBIC 3JIEMEHTHI
ra3oBbIX ropesiok. Criocoobl opranu3aiuu
nporecca rOpeHus.

I1K-3.1, IIK-3.2, I1IK-3.3, 11K~
3.4, I1K-3.5, I1K-3.6

TeopeTnueckue
BOIIPOCHI IS
MPOBECHUS
MIPOMEKYTOYHOMN
aTTecTaluu.
TectupoBanue.

16

Juddy3noHHbBIE TOPENKU, HHKEKIIMOHHBIC
TOPEJIKM HETIOJIHOTO U TOJIHOTO
MPEBAPUTEIILHOTO CMEILICHHS, TOPEJIKH C
IIPUHYIATEIIBHOM 1101a4ell BO31yXa.

MK-3.1, [IK-3.2, TIK-3.3, TIK-
3.4, [TIK-3.5, [IK-3.6

Teoperuueckue
BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalUu.
TectupoBanue.

17

Pacuer ra3oBbIx r'OpCJIOK.

[1K-3.1, T1K-3.2, T1K-3.3, TIK-
3.4, 11K-3.5, T1K-3.6

Teoperuueckue
BOIIPOCHI JJIst
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu.
[IpakTuyeckue 3a1aHus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTaluu.
TectupoBanue.

18

["a3ocHa0xeHune KUIbIX J0MOB. bpITOBBIE
ra3oBble MPUOOPHI.

[1K-3.1, I1K-3.2, I1K-3.3, TIK-
3.4, I1K-3.5, I1K-3.6

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHOMN
aTTeCTaluu.
[IpakTuueckue 3agaHus
JUIS IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
BrimonHenue paszaenos
KypCOBOT'O IIPOEKTA.
TectupoBanue.

19

Ob6nacts nmpuMeHeHus u cBoiictBa CVYT.
Hcnons3zoBanne CYI B ObITy. XpaHeHue,

TpaHCHOPT U crocoOb! perazudukanuu CYT.

TK-3.1, TTK-3.2, TIK-3.3, TIK-
3.4, TTK-3.5, [TK-3.6

TeopeTnueckue
BOIIPOCHI IS
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTaluu.
[IpakTueckue 3ananus
JUISL TIPOBEJICHHUS

IIPOMEKYTOUYHON
aTTECTaIuH.
TectupoBanue.
N Teopetnueckue
OcHoBBI 06€30MacHOM IKCIUTYaTaIllul CUCTEM
razocHa0xenus. O0CIy)KMBaHUE U PEMOHT BOTIPOCHI /A
20 |razompoBooB ABa HitHBIE PaOOTEI HA TK-3.1, TIK-3.2, TIK-3.3, IIK- | npoBeacHms
DOBOIOB. p P 3.4, I[IK-3.5, T1K-3.6 MIPOMEKYTOUHOM
razonpoBojiax. Haxe:xxHocTh cuctem
aTTecTaluu.
ra3oCcHaOKEeHHSI.
TectupoBanue.
21 KonTakTHBIE Yachl Ha KOHCYJIHTAIIHIO IO ITK-3.1, I1K-3.2, T1K-3.3, TIK-
KYPCOBBIM MPOEKTAM 3.4, I[IK-3.5, T1K-3.6
[1K-3.1, TIK-3.2, [IK-3.3, [TK- | | COPeTHeckite
22 |Dx3ameH BOITPOCHI.

3.4, IIK-3.5, IIK-3.6

TectupoBanue.




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUST KOMIIETCHIIHIA B MTPOIIECCE OCBOCHUS AUCIUILITMHBI

KomrmuiekT 3a71a4 ¥ TECTOBBIX 3a1aHUM

(m1s mpoBepKU ¢(hOPMUPOBAHHOCTH MHIUKATOPOB HocTrxkeHus kommerenmuu (ITK-3.1, TTK-3.2, TIK
-3.3, [IK-3.4, TIK-3.5, I1K-3.6)

TecroBble 3amanus
(KOMIIJIEKT TECTOBBIX 3aJIaHUM )

1. K npupoHBIM FOPIOYHUM T'a3aM OTHOCSTCS:
a) MeTaH

0) mpeenbHbBIC YTIIEBOJOPO/IbI

B) HEIpEACNIbHbIC YTIEBOAOPOIbI

') BOAOPOI

1) OKCHJI yIiIepoa

€) mpomnax

x) OyTaH

[IpaBunbHBIE OTBETHI: a), 0), €), XK).

2. IIpoBecTr Ki1acCH(PHUKALIMIO TOPIOYUX T'a30B IO MIPOUCX 0K ICHHMIO.
a) HU3KOTO JIaBJICHUS

0) IpUPOTHEIC

B) UCKYCCTBEHHBIC

T') BBICOKOT'O JIABJICHUS

1) CKUKEHHBIC YTIIEBOJAOPOIHBIE Ta3bl

€) CpPEeTHETO JIaBJICHUS

’K) Omorasbl

[IpaBuibHBIC OTBETHIL: 0), B), XK).

3.Uem oTnuyaeTcs BbICIIAs TEIUIOTA CTOPAHUS T'a3a OT HU3IIEH TEeIUIOThI CropaHus?

a) COCTaBOM MPUMEHSIEMOT0 Ta3a

0) JOTMOJHUTETHHBIM KOJIMYECTBOM TEIUIa, KOTOpOe 00pa3yeTcs MpH KOHIEHCAIIMH BOJSHBIX MTapOB B
MPOJIYKTaX CrTOPaHUs

B) TEMIIepaTypoii 1101aBa€MOr0 BO3/[yXa Ha TOPEHUE

T') KOJMYECTBOM MPOTYKTOB CTOPAHUS

1) CKOPOCTBIO XUMHYECKHUX PEaKIIHii

[IpaBuibHBIE OTBETHI: 0).

4.Ha3nauenue uncia Bo06e?

a) [Toka3zarens B3aM0O3aMEHIEMOCTH TOPIOYUX T'a30B O TETUIOTE CTOPAHHS

0) ITokazarenb B3aMMO3aMEHIEMOCTH TOPIOYHX Ta30B 10 CKOPOCTH CTOPAHUS

r) [lokazarenp B3aMMO3aMEHSIEMOCTH TOPIOYHMX T'a30B TI0 TEMITEPAType CTOPaHUs
1) [Toka3zarens B3aM0O3aMEHSIEMOCTH TOPIOYUX T'a30B IO BA3KOCTH ra3a
[IpaBuiIbHBIE OTBETHI: a).

5. Ins Kakux pacyeToB MPUMEHSIETCS] HIKEPUBEICHHAs! 3aBUCUMOCTh?
a) JUTs pacdeTra MoKa3aTelisi B3auM03aMEeHSIEMOCTH TOPIOYHX Ta30B

0) [ pacueTa TeMI0Thl CTOPaHUs

B) JUISl TUJIPABIMYECKOTO pacyeTa ra3onpoBOJOB

T) U1 pacueTra npeiesioB B3pbIBAEMOCTH

1) IUTsl pacdeTa o0bema MPOJTYKTOB CTOPaHUS

[TpaBUIIbHBIE OTBETHI: T).

6 YKa)XuTe OCHOBHBIC DJIEMEHTHI CXEMbI Ta30CHA0KEHUS, TOKa3aHHOW Ha PUCYHKE.



a) KOJIbLIEBOM ra30MpoBOl HU3KOTO JABJICHUS -
0) TYNUKOBBIH Ta30MIPOBO] HU3KOTO JaBIICHUS -
B) ra3opacipeeuTelIbHasi CTAaHIIHU -

') MAaruCTpalibHBIM ra30MpoOBOJI -

1) TOTPEOUTEN Ta3a HU3KOTO JaBJICHUS -
[IpaBunbHbIe OTBETHL: a)-3, 0)-5, B)-2, 1)-1, n)-4

7. YKaKUTE OCHOBHBIC JICMEHTHI Ha CXEME.

a) — pymuip
0) — KOJUIEKTOp
B) — KOBEP

T') — Ta30MIPOBOJT
1) — KOHTPOJIbHAsI TPyOKa
[IpaBunbHbBIE OTBETHI: a)-2, 0)-5, B)-4, 1)-1, 1)-3

8. IlpuBecTr KIaCCU(PUKAIIUIO TOPOJCKUX Ta30IIPOBOIOB 10 HA3HAYEHUIO.
a)- pacupeneIuTe/IbHbIC

0)- HU3KOI'O JaBJICHUS

B)- a0OHCHTCKHE OTBETBIICHHUS

T)- CPEHETO JAaBICHUS

1)- TIOJI3¢MHBIC

€)- BHYTPHIOMOBBIC

)- BBICOKOT'O JIaBJICHHUS

[IpaBuUIbHBIE OTBETHI: a), B).

9. [IpuBecTu KJIaCCU(PUKALINIO TA30IIPOBOJIOB IO KOH(MUTYPAIIMH CHUCTEMBI Ta30CHA0KCHHUS.
a)- pacmupeneIuTeIbHbIC

0)- KOJIbIICBBIC

B)- BHYTPUJIOMOBBIC

I')- TYIIUKOBbIE

1T)- MEKITOCEITKOBBIE

€)- CMEIlIaHHbIE

[IpaBunbsHbIE OTBETHI: 0), T), €).

10. YcTaHOBUTE COOTBETCTBHE CTYNEHEH AaBJICHUS B Ta30paCIPEICIUTEIbHBIX CETAX:

1 — Hu3KOeE, 2 — cpenHee, 3 — BEICOKOE BTOPOM KaTeropuu, 4 — BICOKOE MEPBOI KaTerOPUH, 5 — BBICO-
Koe kateropuu la:

a) P>1,2 MIIa

6) 0.6 [JP<1.2 MIla

B) 0.3 [JP<0.6 MIIa

r) 0.005 JP<0.3 MIIa

1) P<0.005 MIla

[IpaBuibHBIE OTBETHL: a)-5, 6)-4, B)-3, 1)-2, 1)-1.

11. IIpuBectn kiaccuuKauio ra30mMpoBOIOB 10 MaTEPHAITY TPYO:
a)- TIOJTUTPOTTAIICHOBBIC

0)- cranbHbIE

B)- MOJIMATUIICHOBbBIE

T')- MEJIHbIE

n)- [1BX

€)- MHOT'OCJIOMHBIC

[IpaBunbHbBIE OTBETHL: 0), B), T), €).

12 Kakoe o0opyaoBaHue IpUBEACHO Ha PUCYHKE?
1- razoperynsaTopHbIi MyHKT MKapHOM
2- Ta30PETYJSITOPHBIN MYHKT CTaI[MOHAPHBIN



3- Ta30pETyNATOPHBIN MYHKT OJIOYHBIN

4- razoperyiasTopHasl yCTaHOBKa

5- cpeiy MPEJI0KEHHBIX BAPUAHTOB HET BEPHOTO.
[IpaBunbHbIE OTBETHI: 1

13. Ykaxure ocHoBHBIE 35ieMeHThI IIIPII, mokazaHHOro Ha pUCyHKE
a) GuIbTP

0) [13K

B) KIII

r) [ICK

1) MAHOMETP

€) PeryJaTop JaBICHUS

) IPOTyBOYHBIN T'a30MIPOBO/T

3) UMITYJIbCHAsI TPyOKa

[IpaBuibHBIC OTBETHIL: a)-2, 0)-3, B)-1, 1)-7, 1)-5, e)-4, k)-8, 3)-6.

14 JlaiiTe XapaKTepUCTUKY HIKETIPUBEACHHON CHCTEMBI ra30CHA0KEHUS TOpoa.
a)- OAHOCTyIIEHYaTas

0)- AByXCTyleHYaTas

B)- TpeXCTylneHyaTas

T')- MHOTOCTYyIIeHUaTas

1)- TYITUKOBAs

€)-KOJIbIIeBast

[IpaBUIIbHBIE OTBETHI: B), €).

15. VYcTaHOBUTH COOTBETCTBHE OCHOBHBIX THIIOB YCTPOMCTB, IPUMEHSIEMBIX B CHCTEMax
ra30CHA0KEHHUS.

a) 0)

B)

B) I'T)

n) e)

1- punbTp razosblit

2- perynaTop JaBJIeHHS ra3a

3- IpeTIoXpaHHUTENbHBII COPOCHOMN KIIarmaH

4- mpe1oXpaHUTENbHBIN 3aOpHBIN KianaH

5- 11apoBOM KpaH

6- 3a/1BIKKA

[IpaBunbHbie oTBETHL: 1-0), 2-a), 3 — 1), 4-B), 5-€), 6-1).

16 I[J'IH KaKHX paCYCTOB MIPUMCHACTCA HHUIKCIIPUBCICHHAA 3aBUCHMOCTH?

a) - IJIA pacdyeTa NoTCph AABJICHUS B I'a30IIPOBOAAX CpCAHCTO JaBJICHHA HAa TPCHUC

6) - IJI pacy€Ta MOoTCphb AaBJICHUA B I'a30IIPOBOJaX HU3KOT'O JABJICHUA Ha MCCTHBLIC COITPOTUBIICHUS
B) - IJI1 pacd€Ta MOTEph AaBJICHUA B I'a30IIPOBOJaX HU3KOT'O JABJICHUA HA TPCHUC

F) - IJI1 pacdyeTa NOoTCph AaBJICHUA B Ia30IIPOBOJax CPCAHCTO JaBJICHHUA HAa MCCTHBLIC COITPOTUBIICHUA
,Z[) - Cp€au IPEATO0KCHHBIX BAPHUAHTOB HET BEPHOIO.

HpaBI/IHBHHe OTBCThI: B).

17 Kakoit Bus OBITOBOTO Ta30BOTO IPHOOpa MPUBEICH HA PUCYHKE?
a)- TEIJIOTEHEePaTOp OJHOKOHTYPHBINA C 3aKPBITON KaMepOi CropaHus
0)- MPOTOYHBIN BOJOHATPEBATEIND C 3aKPBITON KaMepoi cropaHus

B)- TEIUIOTE€HEPATOP ABYXKOHTYPHBINA C OTKPBITOM KaMepoil CropaHust
T)- IPOTOYHBIN BOJIOHATPEBATENb C OTKPBITON KaMepoil CropaHust

11)- BOJJOHArpeBareib HaKOMMUTEJIbHOIO TUIIA

€)- Ta30Basl IIUTa

[IpaBunbHBIE OTBETHI: T).



18 YcTaHOBUTE COOTBETCTBUE I'a30BbIX CUCTUYUKOB.
a) 0)
B) T)

1- memOpaHHBIN

2- CTpyUHBIH

3- pOTalMOHHBIN

4- TypOUHHBIN

[IpaBunbHbie oTBETHL: 1-0), 2-T), 3-a), 4-B).

19 Kaxkoii Bug OBITOBOTO Ta30BOTO IPHOOpa MPUBEICH Ha PUCYHKE?
a)- IPOTOYHBINM BOJOHArpeBaTellb C OTKPBITOM KaMepoil cropaHus

0)- MPOTOYHBIN BOJOHATPEBATENb C 3aKPBITON KaMepoil cropaHus

B)- TEIJIOTEHEPATOP ABYXKOHTYPHBIN C OTKPBITOIM KaMepoi cropanus
I')- TEIIOTeHEePaToOp OJAHOKOHTYPHBIN C 3aKPBITOI KaMepoil cropaHust
[IpaBuiIbHBIE OTBETHI: T).

20 YkaxuTe OCHOBHBIE 3JIEMEHTHI CUCTEMBI Ta30CHA0KEHHUS B KBAPTUPE JKUJIOTO JI0MA.
[IpaBuiIbHBIE OTBETHI:

1 - Tepmo3anopHbIi KIanaH

2 - KpaH 1mapoBou

3 - BOoJIOHarpeBaTelb

4 - nuTa ra3oBas

5 - cueT4HK

21 YkaxxuTe OCHOBHBIE 3JIEMEHTHI [IOKOJILHOTO BBOJIA Ta30MIPOBO/IA B 37IaHHE
IIpaBUJILHBIE OTBETHI:

4- byrsp

3- MOJIMATHIICHOBBIH ra30MpoOBOJ

/- cTaabHOM Ta30MpPOBOJ]

2- TIepex o1 OJIMITHIICH-CTATb

1 — mrapoBbIif KpaH ¢ U30JUPYIOIIUM COETUHEHHEM

S-LITYLEp JUIsl TPOTYBKU

6-mydTa c 3aKJIaAHBIM HarpeBaTeeM.

22 YKaXuTe METO/Ibl MOBBILIEHUSI KAJIOPUMETPUUECKON TEMIIEpaTypbl TOPEHUS ra3a
1. IToBbICHTH pacxof rasza

2. Kucnopoanoe nytee

3. IloBbICUTH naBleHUs ra3a

4. YMEHBIIUTH pacxo/ BO31yXa

5. [IpeaBapuTenbHbIN TOJAOTPEB BO3yXa U r'a3a, [10/1aBa€MOr0 Ha TOPEHHE

[IpaBunbpHBIE OTBETHI: 2,5

23 B kakyro CTOpOHY JBUKETCS (PPOHT MIaMeHH, N300paXeHHBIN Ha cxeme?
1. B cropoHy HecropeBieil ra30Bo3AyIIHON CMECU

2. B cTOpoHY IPOYKTOB CTOpaHUs

3. Hukyna He nBrxkeTcs

4. Ha cxeme He yKa3zaH (pOHT IJIaMEHU

[IpaBunbHbIE OTBETHI: 1.

24 Kputnueckuil pasMep OrHEBOIO OTBEPCTHS UCKITIOYAET:
1. OTphIB TIIaMEHU

2. [Tpockok miameHu

3. CamoBoOCIIIITaMEHSEMOCTD

4. Vickpunenue GpoHTA INIAMECHH



[IpaBunbHbIE OTBETHI: 2.

25 Ha pucynke nzo0pakeHa cxeMa ropeHus IaMeHH B
1. TypOyneHTHOM MMOTOKE

2. JlamuHapHOM MOTOKE

3. Iudbdy3nonnom paxemne

4. KunetnueckoM miaMeHu

[IpaBuibHbBIE OTBETHI: 2.

26 O06s1acTh YCTOWMYMBOTO TOPEHHS OTPAaHUYCHA KPUBBIMH Ha Tpaduke
1. Boie kpuBbix 1

2. Kpubimu 1 u 2

3. KpuBbsiMu 2 u 3

4. Huxe KpUBBIX 2

5. KpuBeimu 1,2 u 3

[IpaBuiabHBIC OTBETHI: 2.

27. YKaxxuTe Ha3BaHUsl CICIYIOIMMX MO3UIIUM Ha CXeMe Topeku o Homepam: 4, 1, 5,2, 3
a) [lonBox raza

0) [TogBoa Bo3ayxa MEPBUYHOTO

r) [TogBoa ma3yra

n) ITogBox mapa

e) [TonBoa Bo31yxa BTOPUIHOTO

[IpaBunbHbIe OTBETH: 4 —0), 1 —a), 5—¢),2—71), 3 — ).

28 KaKI/Ie M3 YKa3aHHBIX KOMIIOHCHTOB B ITPOAYKTaX CropaHusa CBUACTCIBCTBYIOT O HAJIMYKUHU XUMU -
YeCKOro Heoxora?

1.CO2

2. H20

3.02

4, N2

5.CO

29. YkaxuTe MUHUMAIbHOE PACCTOSIHHE MEXAY Ta30Boi TunToi u 6annonom CYI Ha pucyHke.
1.1wm

2.2m

3.0,5m

4.0,25m

5. He Hopmupyercs

[IpaBunbHbIE OTBETHI: 3.

30. Ykaxxute 0€301acHbIi MPOIEHT 3armoaHeHus )kuaKoit ¢pazoit CYT razoBoro 6amiona mo ooremMy.
1. 100 %

2. 90%

3.85%

4.70%

5. He Hopmupyercs.

[IpaBuibHBIE OTBETHI: 3.

7.3. CucteMa OlICHUBAHHS PE3YILTATOB O0YUYEHHUS 1O AUCIUIIINHE (MOIYIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIUIMHBI, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 MPEACIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMoi 1Mo AUCITUIUTHHE (MOTYJIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueli mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BJIaJIeeT HHCTPYMEHTapUeM YYeOHOW TUCIUTIIMHBI, YMEHHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHHA

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM M0 JUCIUILIMHE, YMEHUE €T0 UCIIOJIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- CpeHUI YpOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B paboueil mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPEMNOJABaTEIIs PEIIATh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMa BBIMOIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIbHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX PaboUei MporpaMmMon 1o
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PabOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBIE IS OIIEHKH 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMbITa TPO(ECCUOHATLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckue BOIPOCHI JJIs TIPOBEICHHSI TPOMEKYTOUHOM aTTeCTAIlMH 00yJYaroIIuXCsI
DK3aMeHAI[HOHHBIE BOITPOCHI (I TPOBEPKH CHOPMUPOBAHHOCTH WHIAUKATOPOB JOCTHIKECHUS
xkommerenimn (ITK-3.1, TIK-3.2, TIK-3.3, TIK-3.4, T1K-3.5, I1K-3.6)
6 cemecTp

1.OcHOBHBIEC XapaKTEPUCTHKHU MPUPOTHBIX Ta30B, MX KIACCH(PUKAIUS IO TUTIAM MECTOPOKICHUS.

2.Ilony4yeHre 1 OCHOBHBIE XapaKTEPUCTHUKU UCKYCCTBEHHBIX Ta30B, OMOTa30B.

3.I'OCT na npupoanslii ra3. Bpeanslie u OannacTHbIe IPUMECH B TOPIOYHX Ta3ax.

4. TpancnopT npUpOAHBIX ra30B. MarucTpalibHble Ta30MPOBOIbI (ITpaBUiIa MPOKIIAIKH
MarucTpajbHbIX ra3onpoBoaos, KC).

5.Knaccudukanus ropoJICKUX Ta30MpoBOIOB IO IAaBICHHUIO U Ha3HaueHuto. [IpaBuiia mpokiaaku pac
-IPEAEIIUTENBHBIX Ta30POBOJIOB.

6.DakTophl, BIUSIONINE HA BEIOOP CXEMBbI TA30CHA0KEHHSI HACETICHHOTO TyHKTa. OCHOBHBIE TIOHATHUS
HAJICKHOCTH U SKOHOMUYHOCTHU CHCTEM Ta30CHA0KECHHUSI.

7.JIByXcTyrieHuarasi CucTemMa pacupeiesieHus ra3a ¢ TOpoACKUMU, KBAPTUPHBIMU U IOMOBBIMU

perynsTopHbIMu TyHKTaMu. Onipeaenenue konuyectsa [1PT.

8. TpexcTyneHuaras CUCTeEMa pacipe/eNieHus ra3a B ropoaax. Beibop kommuectsa [1PT.

9.TpaccupoBKka ¥ rTyOMHA 3aJI05KEHUS Ta30MpoBOI0B. [lepecedenure ra3onpoBogaMu mperpa.




10.TpyOs1, apmaTypa u 000pyJ0BaHHE HAPYKHBIX Ta30IIPOBOJIOB.

11.Crioco0sI coemMHEHUs CTAbHBIX U MOJIMITUIICHOBBIX Ta30MPOBOIOB.

12.Busibl KOppO3uH ra30MpoBOIOB U TUIIBI TPOTUBOKOPPO3ZUOHHON M3OJISILUU.

13.2nekTprueckre METOIbI 3alIUThI FTa30IIPOBOJIOB OT KOPPO3HUHU.

14 I'mapaBiuyecKkuil pacyeT TYIMUKOBBIX PA3BETBICHHBIX CETEH HU3KOTO J1aBJICHUS.

15.Pacuer KOoIbIEBbIX Ia30BbIX CETEH HU3KOTO, BBICOKOTO (CPEIHET0) J1aBJICHHUS.

16.Hopmbl pacxojia ¥ pe:KUMBI TOTPEOJICHHUS Ta3a B TOpoaax. METOIbl yueTa U BhIpAaBHHUBAHUS

HEPaBHOMEPHOCTHU MOTPEOICHMS ra3a.

17.0npenenenne roJOBBIX M YaCOBBIX PACXO0/I0B Ta3a ISl KOMMYHAIBHO-OBITOBBIX MOTPEOUTENCH.

18.YcTpoiicTBO M MPUHIUT ACUCTBUS PETYIATOPOB AaBlIeHUs psiMoro Aeiicteus. [Togbop perymnsro-
pa.

19. Cxema I'PIT u Hactpotiku ero obopynosanus (P, [13K, TICK, dunbtp).

20.ITonmua THIIEHOBBIE TPYOBI, KX OCOOCHHOCTH M CITIOCOOBI COCTUHEHUSI.

22.ApMarypa 1 000pyI0BaHHE Ha IMOA3EMHBIX ra3ornpoBoaax. CriocoObl yCTAHOBKH OTKIIOYAIOIINX
YCTPOMCTB.

23.Pexxumbl moTpeOaeHus ra3a B ropojgax. MeTobl yuera U BbIpaBHUBAHUSI HEPABHOMEPHOCTH

noTpeOIeHus Ta3a.

21.I'mapaBinyueckuil pacyeT ra30npoOBOIOB KHIIBIX 3AaHHI.

24. ITpubops! yuera pacxoja raza. [Togbop cuerdyuka.

25. YcTpoiicTBOo Ta30BoM minThl Thma [11-4.

26. YcTpOMCTBO MPOTOYHOTO BOJAOHATPEBATEINSI C OTKPBITOM KaMepOW CropaHus.

27. YcTpoMCTBO MPOTOYHOTO BOAOHATPEBATEINS C 3aKPBITOM KaMepOl CropaHus.

28. YcTpoiicTBO BOJIOHArpeBaTesiss EMKOCTHOTO TUIIA.

29. YCTpoiCTBO TEMIIOT€HEPaTOPOB, pa0OTAIOIINX C UCIOIB30BAHNEM BBICIIEH TETIOTHI CTOPAHUS
rasa.

30.YcraHoBKa OBITOBBIX Ta30BbIX MPHOOPOB. TpeboBanus, mpeabsBiIsieMble K UX padOTe U K IOMEIIIe
-HUSIM, TJI€ OHU YCTAHOBJICHBI.

31.TpeboBaHMs K ABIMOX0JIaM OBITOBBIX Ta30BBIX TPHOOPOB.

32. TpeboBaHus K BEHTWISAIMH MOMEIICHUN KyXHU U TETNIOT€HEPATOPHOM MpU paboTe ra3oBbIX MPH-
O0poB.

33.IlpuHuun pacyera JpIMOXO0/A0B, [0 KOTOPBIM OTBOJSATCSA MPOAYKTHI CTOPaHUsl OT ra30BbIX

BoJZlOHarpeBateneil. Pacdera Tsaru u TeMmneparypbl Ha BbIXoJie U3 TpyObL. Temmneparypa TOUYKU POCHI
MPOJIYKTOB CTOPAHUS.

34. Peakuuu TopeHHs U UX TEII0BOM 2P deKT. PacueTsl ropenHus (onpeaesieHne TeOpeTHIECKOro,

NEHCTBUTENHHOTO, PACX0/1a BO3yXa U 00beMa MPOAYKTOB CTOPAHHUS).

35.TemmnepaTypsl cropanusi ra3oB (3kapoIPOU3BOIUTENBHOCTh, KAJIOPUMETPHUECKAs,
TeopeTHuIecKas, IeiCTBUTENbHAs ). MeTO/Ibl UX TOBHIIICHHUS.

36.CkopocTh pacrpocTpaHeHUs MJIaMeHH (paBHOMEpHasi, HopMajbHasi), METOJIbI €€ ONpeAeTICHUs 1
MPaKTUYECKOE TPUMEHEHUE.

37.MeToabl CKUTaHUS Ta30B U UX CPABHUTEIIbHBIE XapAKTEPUCTUKH.

38.I'opeHue ra30B B JTaMUHAPHOM U TYpOYJIEHTHOM MOTOKE.

39.I'opeHue ra3oB B JaMUHAPHOM IOTOKE.

40.'opeHue ra3oB B TypOyJIE€HTHOM MOTOKE.

41.Y cTOMYMBOCTH IUIAMEHH, IPUYUHBI IPOCKOKA U OTPbIBA MJ1aMeHu. [IpenoTBpalienue npockoka u
OTPBIBA B FOpENKaxX OBITOBBIX T'a30BbBIX ILTHUT.

42 Ilpenensl B3pbIBAEMOCTH (BOCIIaMEHSIEMOCTH ). OmpeiesieHre MpeieioB B3pbIBAEMOCTH

3a0a1IacTUPOBAHHBIX Ta30B.

43.T"a3oropenovyHble YCTPOUCTBA, NX KIACCH(UKAIUS, OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTHKHU.

44. "m>XeKIIMOHHBIE TOPEJIKU HU3KOTO JIaBIIEHUS ISl OBITOBBIX MPUOOPOB, X YCTPOMCTBO U TEXHUYE
-CKUE XapaKTEePUCTUKHU.

45 .HXeKIIMOHHBIE TOPETIKU CPEAHETO AaBICHUS JJIs IPOMBIIIIEHHBIX YCTAHOBOK, UX YCTPOMCTBO U
TEXHUYECKUE XaPaKTEPUCTUKH.

46.[1nddy3nOHHBIE TOPENIKHU, UX YCTPOUCTBO U 00JIACTh MPUMEHEHUSI.

47 J1yTheBbI TOPENKHU, UX YCTPOHUCTBO U 00JIACTh MPUMEHEHUSI.

48.Cxema razonpoBoioB B MHOTOKBAPTHUPHOM KUJIOM JIOME.

49. Pa3BojKka ra3ompoBOJIOB U pa3MelieHue 000py0BaHUS B TOMEIICHUN KyXHH.



50.0OcHOBHBIE PU3UKO-XUMHUUYECKUE CBOMCTBA CXKMYKEHHBIX YIIIEBOJOPOIHBIX Ta30B (KUAKOCTH U Ta-
pa). OcoOeHHOCTH OXJTaKIaroImux cBoicTB CYT .

[IpakTHueckue BOMpOCkl

1. OmpenenuTh TEMJIOTY CropaHus MPUPOHOro ra3a (coctaB MeTaH —%, 3TaH —%, npoman —%,
oytan —%, CO2+N2-%). Teriota cropaHusi KOMIOHEHTOB IPUHUMAETCS MO CIIPABOYHUKY.

2. OnpenenuTs pacxo] MPUPOAHOIO ra3a Ha KBapTUPY, I€ YCTAaHOBJIEHA YeThIpeX KOH(popoyHast
razoBas mnta. Qu = M/[x/mM3 . HoMuHaIbHAsE MOIIHOCTG IUIMTHL  KBT.

3. Onpenenuth pacxoa CYI' Ha KBapTHpY, I7Ie YCTAaHOBJIEHA YETHIpEX KOH(POPOUHAS Ta30Bas
muta. Qu = MJDx/M3 . HomMuHaapHass MOIIHOCTG IUIUTEL  KBT.

4. OnpenenuThb AaBjeHUE B KOHIIE ra3onpoBoaa d = MM. [ITuHa ra3ompoBojia M, pacxoj rasa
M3/4, naBneHue B Hauyane razonpoBoaa Pu = «klla. [Ipu pemiennn ucnonab3oBaTh HOMOTpamMmy.

5. Onpenenuth NOTEPH AABICHUS B ra30MpoBOie HU3KOro naBieHus D= mwm. [{nuna
razompoBoma M. Pacxomraza wm3/4. JlaBnenue B Havase razonpoBoga klla.

6. Onpenenuth 00BEM IPOTYKTOB CropaHus M3 MpUpOAHOTO rasza (coctaB raza CH4=
%,C2H6= %, C3H8=% mpu a= ).

7. OnpeaenuTh TEOPETUYECKUI pacxo]l BO3ayXa JJIsl CropaHus rasa, cocrosiiero u3z CO2= %,
CH4= %, C2H6= %, C3H8= %.

8. Onpenenuts mpeenbl B3pIBAEMOCTH CMECH YTIIeBOIOPOAHBIX ra3oB. MetaH - %, sTaH - %,
nporas -%.

9. Onpenenuth k03 HULIMEHT U30BITKA BO3IyXa, COOTBETCTBYIOIINI BEpXHEMY U HIDKHEMY IIpe
-JieJIaM B3PbIBAEMOCTH Tra30BO3IYIIIHOM CMecH mponaH - %, OyTaH - %. [Ipenesnsl B3ppiBa€MO-CTH -
npomana: 3,3 -9,5%; o0yrana: 1,7-8,5%.

10. OnpeaenuTh yepe3 Kakoe BpeMsi 00pa3yeTcsi B3pbIBOOIACHAs KOHIICHTPAIUS B KyXHE
o0beMOM M3 , MPOU3BOAUTEIHLHOCTD TOPEIIKH —M3/4, eClii OYJET OTKPBIT KpaH Ha TOPEJIKE TyXOBOTO
mikada. Mcmoap3yercs cxxukeHHbIi ra3. HrkHuid npeaen BociiaMmenenus - %.

11. Kakoii npou3BOAUTEILHOCTH JOJDKCH ObITh BEHTUJISATOP ISl IyThEBOM TOPEIIKU C pacXx0JI0M
M3/4 IpUPOJHOrO rasa, ropenka padoraer o=, Qu =  kJbx/m3

12. OrnpeenuTh Ha CKOJIBKO U3MEHUTCS KAJIOpUMETpHUUecKasi TeMIeparypa, €Clid U3BECTHO, UYTO
tk="C, ropeHue MpONCXOUT C 0. =, TCOPETHIECKH pacxoa Bozayxa V1= m3/M3 , Qu= MIx/M3 . Bo3ayx
Harpet 10 °C. Temmeparypa raza °C. TemnoemkocTs raza k/[x/(M3°C), Bozayxa - kJx/(M3°C)

13. Onpenenutsb 1aBiieHHE TIPU B3PHIBE MIPUPOTHOTO Ta3a B MOMENICHHH KyXHU. Kanmopumerpuue
-ckasi Temriepatypa tk= °C.

14. OnpenenuTs MIOMIAb OCTEKJIEHUS B TOMELIEHUH KyXHH 00beMoM V= M3.

15. OnpenenuTh THAPOCTATUICCKUIT HATIOP B CTOSIKE BBICOTOW = M mpu nojade npupoIHOro
rasa.

16. OnpeaenuTh MPONyCKHYIO CIOCOOHOCTH PETYIISITOPA C OJTHOCEACIIbHBIM KJIallaHOM TIPH pac-
YETHOM pacxoje raza Mm3/4. JlaBnenne Ha Bxoje nzositounoe — MIla, naBnenue Ha Bbixoje — klla.

17. Onpenenuts npenens! cpadarbiBanus [13K u TICK. JlaBnenue raza Ha BbIXO/1€ U3 PETyIsATOpa
kl]a.

18. Onpenenutsd pacxon ra3za Ha N-KBapTUPHBIHN KUIIOH JI0M, T/I€ YCTAaHOBJICHBI TA30BbIC TUIUTHI.
MormHocTth ropenok mwiuTel kBT, Koadduiuent oqHoBpeMEHHOCTH IPUHUMATH 110 CIIPABOY-HUKY.

19. Onpenenuth pacxo/i ra3a Ha KHJIbIE JOMa [0 TOJOBBIM HOpMaM MOTPeOIEHUS TSl TTOCeTKa
Ha 4YenoBeK. [[pHHATH TOOBBIE HOPMBI 110 CITPABOYHBIM JaHHBIM.

20. OnpenenuTh pacxo/ ra3a Mo ro0BsIM HOpMaM MOTPeOICHUS Ha XJIe003aBO ISl KUTEICH.

21. Onpenenuth pacxo/ ra3a mo rogoBsIM HOpMaM notpednerus Ha 6anro as 1000 xurenei.

22. OnpenenuTh pacxo/1 ra3a 1o ro0BsIM HOpMaM MOTPeOICHUS Ha CTOJIOBYIO JUISI  JKUTEJIEH.
[IpuHATH TOIOBBIE HOPMBI TIO CITPABOYHBIM JTAHHBIM.

7.4.2. TlpakTrueckue 3afaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
3amaun ¥ puUMepsl (U1 TPOBEPKH c(HOPMUPOBAHHOCTU MHIUKATOPOB JJOCTHXKEHUS KOMIIETEHLIUT
(IIK-3.1, TIK-3.2, TIK-3.3, T1K-3.4, [1K-3.5, [1K-3.6)

Tema: pusuko-xuMuyeckue cBONCTBA Trasa.

1.0npenenuTh TEIIOTY CropaHus Ta3000pa3HOro TOIINBA, UMEIOIIIETO CIEeyIoIuii cocTas (B % 1o



oobemy): CH4 - 96% ,C2H6 - 0.8% ,C3HS - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%
Pemenue:
Qu =0.01*(96.6*35840+0.8*63730+0.3*93370+0.8*123770)=
=363990 (KJIx/m3).

2. IlponykTel cropanus ra3a oxjaaxmaarorcs ot 926 0C go 327 0C. OnpenenuTh BO CKOJIBKO pa3
YMEHBILIUTCS UX 00bEM.

Pemenue: Cornacno 3akony I'eit-JIroccaka:
V1/V2=T1/T2=(926+273)/(327+273)=2

3. bamion co cxxmwkeHHbIM TazoM, uMmetomum P=0.1MIla u t=200C, narpenu go t=500C.
Onpenenuth JaBjicHUE B OAJIOHE MTOCIIC HArPeBaHUSI.

Pemrenue: [Tpumennm 3akon lapsa: P2=P1*T2/T1

P2=0.1*(50+273)/(20+273)=0.11 MIla

4.1To razompoBoy B TeueHue daca mogaercs 1000mM3 mpupoHOTOo ra3a mpu abCOFOTHOM JIaBJICHHH
0.2MITa u t=200C. BeIpa3utb 3TOT 00BbEM Ta3a NpH H.y.

Pemenue: Mcnons3yeM oObeIMHEHHBIN 3aK0H boiins - Mapuorra.

V2=1000%0.2/103*273/293=1920 m3.

5.0mpenenuTh MIOTHOCTD ra3a, UMEIOIIEro CIeyIoNHii coctas (B % mno oobemy): CH4 -
96% ,C2H6 - 0.8% ,C3HS8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%.

Pemenue: mnoTHOCTH raza onpeAesnsercs, Kak CyMMma MPOU3BeACHU 3HAYCHUH MITOTHOCTH
KOMIIOHEHTOB Ha UX 00OBEMHBIE JI0JIU

Pc=0.01%(96.6*0.717+0.8*%1.357+0.3*2.019+0.8*2.703+0.5*1.977+1*1.251 )=0.156 xr/m3

6. Onpenenuts wiotHocTh CH4 ipu t=200C u P=760 mm.pt.ct.(ipu t=200 u P=1MIIa), eciu
pH.y.=0.7168 xr/HM3

Pemenue: p20,760=0.7168*760/760*273/293=0.67 kr/m3 (cTaHZapTHBIC YCIOBHUS)

p20,1=0.7168*1/0.1*¥273/293=6.67 kr/m3

7.01penenuTs obIIee AaBlIeHUE CMECH CKIDKEHHBIX ra3oB mnpu t=+200C ecnu Mok cocTaB
xuakoctu cienyromuid: C3HS - 80%, C4H10 - 20%.
Pemenwne: P=0.8*0.85+0.2*0.205=0.72 MIla.

Tema: YCTAHOBKU CKIMKEHHOT'O I'A3A

8. Onpenenutp 9ucio 0amIoHOB eMKOCThIO 50 11 B OaIJIOHHON yCTaHOBKE, MPEAHA3HAYCHHOM [
ra3oCcHa0XeHHsI BOCBMU KBApTUPHOTO )KHUIIOTO IoMa. B KyXHSIX BceX KBapTHP YCTAHOBIIEHBI 4-X
KOH()OPOUHBIE Ta30BbIC MITUTHI.

OOwemHbIH coctaB ra3a: C3HS - 75%, C4H10 - 25%.

Pemenwue: 1.Qu cropanus cmecu (6e3 yueta ppakuronHocty ucnapenus) Qu = 0,75 *Qu +
0,25*Qu

HomuHansHas TErIonpon3BOAUTEIFHOCTD TUTUTHI OMPEIEsIeTCs 10 CIIPABOYHBIM JIaHHBIM.
[TpousBoAUTENBHOCTH OJJHOTO OaiioHa coctapiseT V = 0,2 m3/4.

k = 0,27 — ( npuHsATO 11 8 KBAPTHUP, B KOTOPBIX YCTAHOBJICHBI 4-X KOHPOPOUHBIC TUTUTHI ).

Yucno pabounx 6amtonoB B ycranoBke: N =qnk/(Qu*v)=8*1000*027/(23780*0,2)=4,6=5 mit.

C ydetoM pe3epBHBIX IpruHUMaeM 10 mr.

9.0mnpenenuts npoussoauteabHOCTh 50 11 (d = 0,3Mm, h = 0,9 M), 3a110JTHEHHOTO CKUKCHHBIM T'a30M
Ha 75%, nipu tn = -5 0C temmneparypy xkunkou ¢asel B 6amuione MmakcumanbHo gomyctuM (-30 0C).
CkpeITas Temnora napoodpazoBanus I = 90 Kka/Kr.

PEIIEHMUE:

k=50.2 xk/Ixx/M2 g 0C

CmouenHas moBepxHocTh Oamiona: Fem = 0,75nd(0,5d + h) = 0,75%3,14*0,3(0,15+0,9) = 0,743 m3
(Tpu HEM3MEHHOM TEMIEPaType KHUIKOCTH ).



Gucn=k*Fcm(ta-tc)/r=50.2*0.743 (-5-(-30))/412=2,26 kr/u4 Oe3 yueTa TeII0COACPIKAHUS KUIKON
da3br 1 camoro OasioHa.

10.0npenenuTh YnuCiIo MOA3EMHBIX Pe3epPBYyapoB 00beMOM 5 M3 B IPYIIIIOBON YCTaHOBKE,
MpeTHA3HAYEHHOM JIJIs1 Ta30CHA0KEHUS 4-X JKHIIBIX JOMOB C uynciioM kutenerd 500 4emoBek U TOMOBOM
KyXHEH C CyMMapHOH TEIIOBOM HAarpy3KOH YCTaHOBJIEHHBIX ra30BbIX MprOopoB (=580 Mx/4). B kyxHsx
KBapTUP YCTAHOBJIECHBI 4-X KOHPOPOUHBIE IUTUTHI U IPOTOYHBIE BoJOoHarpeBarean. OO0beMHbIN COCTaB rasa:
C3H8 — 75%; C4H10 — 25%; Qu =98 M Ix/m3.

PEIIEHUE:

Pacxon raza na 1 yenmoBeka mo crpaBo4HbIM JaHHBIM =2800 M /[x/ros

Pacxon raza va momoByro kyxsio: Vk=580000/98000= 5.9 m3/4

Pacxopn raza nva kBaptupsl: VkB=n*Ku*qroa/(Qu*365%24)=500*2*8000/(98*365%24)=9.43 m3/4

Pacxopn rasa na pezepByapsl: Vp=Vk+VkB=5.9+9.43=15.33 m3/4

[Ipunnmaem nasnenue B pezeppyape 0,05 MIla, octatounoe conepxkanue C3H8=60%, remneparypa
rpyHTa Ha ypoBHEe ocH pe3epByapa 0 0C, ko3 dunmeHT TernaonpoBoaHoCcTH rpyHTa 2,56 BT/(M*K).
OcTraTo4HbIll YPOBEHb CKUKEHHOI'O ra3a B eMKOCTH 35%.

[To HOMOrpamMme Haxo UM MPOU3BOJUTEIHLHOCTD OJIHOTO pe3epByapa, paBHyto 3,0 m3/4.

Yucno pesepByapoB B yctaHoBke: N=15.33/3=5 mir.

Tewma: I'openue rasos.

11.0npeaenuTh KAIOPUMETPUICCKYIO TEMIIEPATypy CrOpaHus MPUPOTHOTO Ta3a CIEIYIOMIETO
cocrasa, %: CH4 - 98; C2H6 - 0,14; C3HS8 - 0,014; C4H10 - 0,02; CO2 - 0,5; N2 - 2,3; Qu = 35235 x/[x/Mm.

Temneparypy raza u Bo3ayxa MocTyHarIIUX B TOMKY, MPUHATH paBHOU 25 0C.

CocraB IpoAyKTOB CTOpAaHUS U TEIUIOTY CropaHus B3sATh u3 Ta0d. 1. CocTaB ra3za mpuHATH IS
KaXXJIOTO CTYJIEHTa 10 TabJI. 2.

PEIIEHMUE:

OmpenensemM Te10, BHOCUMOE B TONKY TOTUIMBOM U BO3IYXOM:

IT=tT* XV1*Cr = 25%(0,98*1,573 + 0,0014*2,4381 + 0,0004*3,1637 + 0,0002*4,2728 +
0,005*%1,625 + 0,013 + 1,2992) = 39 (xIx/m3)

IB = o *VO*Cp*ts = 1,1*10,3%1,2976 = 366,4 (xIx/M3)

Qu+IT+IB=35235 + 39 + 366,4 = 35640 (xx/M3)

Kak cinemyer u3 pacuera, pusznueckoe TEIIO BO3ayXa U ra3a COCTaBIsI€T BEChMa MATYIO BEIHUYUHY
1o cpaBHeHHIO ¢ QH. DTH cocTaBisIoNMe OyIyT HMETh CYIIECTBEHHOE 3HAYCHUE IPH TIOJIOTPEBE ra3a u
BO3/IyXa.

Hanee Onpenensem tk . 3anaemcs tk = 1890 0C g Toro, yToObl HAUTH YAEJIbHbBIE TEMJIOEMKOCTH
ra30B 1O CIPABOYHBIM JTAHHBIM.

C N2 =1,4814; C 02=1,5609; C CO2 = 2,4058; C H20=1,9402

tk=35640/(8,153 *1,4814 0,197 *1,5609 0,9898 * 2,4058 2,095 *1,9402)=1890 0C.

[Tonyuennas tk cOBnajaeT ¢ MPUHATOM, TOITOMY IepecyeTa HE MPOBOINM.

12. Onpenenuts mpeaebl B3phIBAEMOCTH CMECH Bo3ayxa ¢ razom coctaBa: CH4 - 93,2%; C2H6 -
2%; C3HS8 - 0,4%; N2 - 4,4%.

PEIIEHUE:

[Tonb3ysick cripaBOYHBIMM TAHHBIMU HAXOJIUM:

Lu=100/(93,2/5,3+2/3+0,4/2,1)=5,4%

Le=100/(93,2/15+2/14+0,4/9,5)=15,5%

7.4.3. IlpumMepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpHu HaJIUYUN)
KypcoBoii npoekt

Tewma 1: IIpoexkTupoBanue cucTeM ra30CHA0KEHHS paiioHa TOpo/Ia, KBapTalia U KHUJIOTO JIoMa.
Tewma 2: IIpoexkTupoBaHue CUCTEM Ta30CHAOKEHUS TTOCENIKA M MHANBUIYaTbHOTO XKHUJIOTO JIOMa.

KommuexT 3aganuii [uist KypcoBOT'O IPOEKTA PACIIONOKEH B CPEe TUCTAHIIMOHHOTO O0yUCHHS



Moodle http://moodle.spbgasu.ru/enrol/index.php?id=560 u comepxut

. 'opon ctpoutenscTBa.
. [lman MmukpopaiioHa 1 KBapTana.
. Ilna" TUIIOBOM CEKIIMU KUJIOT0 JOMA.
. KonmnuecTBo cexuunii v 3Ta)eil B )KUIOM JOME.
. Cocras raza.
. JlaBlieHue ra3a B TOUKE MOAKIIOYCHHUS.
. Tun rpyHTa B palioHE CTPOUTEIIbCTBA.
. Homenkunarypa ra3oBbix mpudbOpoB.
9. Tum 1 KOTUYECTBO COCPEAOTOUCHHBIX TTOTPEOUTEIICH.
10. KonuyecTBo x)uTenen, KOTopbIe MOJIb3YIOTCS LeHTpain3oBaHHbIM [ BC, nmeromine
BOJIOHArpeBaTely, HE UMEIOIIUX BOJIOHAarpeBaresnei u nentpaimzosannoro I'BC.
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7.5. Meronudeckue MaTepHaibl, ONPEeIAIOLIMe IPOLelyphl OLIEHUBAaHUsI 3HaHUH, yMEHUI, HaBBIKOB U
(unM) ombITa NPOPECCUOHANBHOM NeATETbHOCTH, XapaKTepU3yIOLe dTanbl JOPMUPOBAHUS KOMITETCHLIUH

[Ipouenypa npoBeneHUs IPOMEKYTOUHOM aTTECTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
perjaaMeHTUpYyeTCs JOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISIONIUM HOPSA0K OpraHu3aluu 1
IIPOBEJCHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalluu 00y4YarouXcs.

[Tponetypa oneHnBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU TIPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBesieHa B 1. 7.2. TUnoBble KOHTPOJIBHBIE 3a/IaHUS WJIM MHBIE MaTepUaibl TEKYILIEr0 KOHTPOJIS
MPUBEJICHBI B 11. 7.3.

[TpomesxyTouHas arTecTanus N0 AUCIUIUINHE TPOBOIUTCS B (hOpMe SK3aMeHa.

B sk3ameHalnMOHHBIN OMIIET BKIIIOUEHO J[BAa TEOPETUYECKUX BOIIPOCA U MPAKTUYECKOE 3a/laHuE,
COOTBETCTBYIOIIHME COJEPKAHUIO (POPMUPYEMBIX KOMIETEHIMA. JK3aMeH IPOBOJUTCS B YCTHOM (opMme.
JlJ1s MOATrOTOBKM 110 3K3aMEHAlMOHHOMY OmiieTy oTBoauTcs 40 MUHYT.

7.6. Kputepuu onieHnBanus chOpMHUPOBAHHOCTH KOMIIETSHIIUN MTPH MIPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

YDOBEHL OCBOEHUS 1 OLICHKA

Kpurrepun OrueHka OneHka
«HEYIOBJICTBOPHUTEIb | «yAOBIETBOPUTENbH | OlLleHKa «XOPOLIO» OlIEHKA «OTJIIMYHO
OLICHUBAHUSA
HO» o»
«HE 3a4TEHO» «3a4TEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yygarormmiics OO6yyaromuiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHCHHS 3aJTaHUH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIIETBOPUTEIHHOY/ «HE 3aUTEHO» BBICTABIIACTCS, €CIU CpeIHee apu(hMETHUSCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JIOTIOJHUTEILHOM JIUTEPATYPhl, HEOOXOIUMOM I OCBOSHUS TUCIIUTIITUHBI

(Moyist)
. KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3/IaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U
/1 y4eOHO-METOIMYECKOM JTUTEepaTyphl PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHas JIuTEpaTypa

1 [xaposckuii A. JI., Komuna I'. I1., 'azocna6xenue. Mcnons3oBanue 0
ra3zoBoro tormmsa, Cankt-IlerepOypr: Jlans, 2020
Komumna I'. I1., ITpomytunckuii A. O., IIpoekTupoBaHue ra30npoBOAOB U

2 . 1
rugpasindeckuid pacuer, CI16., 2018
[Hopuuxos E. A., PacxogoMeps! u cueTynku rasa, y3isl yuera, CII0.:

3 0
ITonurexunka, 2003

4 Honun A.A., XKXuna B.A., Apruxosud B.B., ITmonunk M.I"., I'a3ocHa0xeHue, 0
Mocksa: ACB, 2012

5 Komuna T'. I1., ITpomrytunckuit A. O., CTpOUTEABCTBO U PEMOHT 1
razonpoBojios, CII6., 2018
Komuna I'. I1., ITpomryrunackuii A. O., IIpoekTupoBanue ra3ompoBOI0B 1

6 ruapasnuueckuil pacuet, Cankt-IlerepOypr: Cankr-IleTepOyprekuit 0
rocyapCTBEHHBIN apXUTEKTYpPHO-cTpouTeNbHbIi yHUBepcutet, DbC ACB,
2018

JdonoHuTeIbHAS JUTEPaTYpa

1 Bepumnosuu B. A., BuyrpumomoBoe razoBoe obopymoBanue, MockBa: http://www.iprbooksh
Wudpa-Umkenepus, 2017 op.ru/68983.html

2 Komuna I'. I1., IlIxaposckuii A. JI., Mapunenko E. E., ['a3ocHabxeHue. 0
["openue razos, Bonrorpan: Borr’ACY, 2010
Komu6aba O. b., Hukumos B. ®@., OmeroBa M. 0., OcHOBBI

3 | mpoekTHpoBaHMS U SKCIUTyaTal[l CUCTEM ra30pacipeeieHus U 0
razonotpednenusi, CI10.: Jlanp, 2013

4 Bepmmnosuu B. A., Cetu razonorpedienus koteabHbix, Mocksa: UHppa- 0
Wuxenepus, 2018

5 Komumna I'. I1., IManeii E. JI., Mouceer H. B., ®enoposa U. B., https://e.lanbook.com
I"azocnabxenune, Cankr-IlerepOypr: Jlans, 2023 /book/284087

1 Komuna I'. I1., OcHOBHBIE CBOICTBA ra3000pa3HOro TOIIMBA (C MPpUMEPaMU 1

pacuera), CII16., 2008

OObyuaromuecs u3 yncia nHBaIUI0B 1 nul ¢ OB3 oOecnieunBaroTCs meYyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B opMax, afanTUPOBAHHBIX K OTPAaHUYCHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTEepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaunmenoBanue pecypca cetu «MHTepHET»

DneKTpOHHBIN agpec pecypca

l'azocHabxeHue
https://moodle.spbgasu.ru/course/view.php?id=560

hp?id=560

https://moodle.spbgasu.ru/course/view.p

DNEeKTPOHHBIN (POH MPaBOBOW U HOPMATHUBHO-TEXHHUUECKON
JIOKYMEHTAu1

http://docs.cntd.ru/

8.3. IlepeueHnb cCOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 JaHHBIX U MH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue

DneKTpOHHBIN agpec pecypca




[Tepuonnueckue nznanus CII6IACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

Cnucok coopHukoB TpynoB 1 koHpepenunii B PUHI/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

O6pazoBarenbubie nHTEpHET-pecypchl CITOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

bubnuoTteka crareit xypHana HIT «<ABOK»

ﬁttp://www.abok.ru/articIeLibra
ry/

bubnmnoreka nmo EcrectBeHHbIM Haykam Poccuiickoit Akagemun HayK
(PAH)

WWW.ras.ru

DIIeKTPOHHBIN (OH/I TPABOBON M HOPMATHBHO-TEXHUYCCKOM
JOKYMEHTAIUU B 00JIACTH CTPOUTENHCTBA U MPOCKTUPOBAHUS,
0e30MacHOCTH U OXpaHbl TPY/Aa, JHEPreTUKH 1 HedTerasa, npasa.

http://docs.cntd.ru

bect-ctpoii. CtpourensHhblii noprain. HopmaTusHbie u
PEKOMEHIaTeIbHBIE IOKYMEHTHI 110 CTPOUTEIILCTBY

http://best-stroy.ru/gost/

Tex.JIut.Py - TexHudeckas qureparypa

http://www.tehlit.ru/

EnuHbIi 571€KTpOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPhI
CIIoI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OMOJIMOTEKA

www.rsl.ru

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

HayuHas s;ekTpoHHas
oubauoreka eLIBRARY.RU

DIIeKTPOHHO-OMOIMOTEeUHas cucTeMa u3aaresbeTBa "KoHCyapTaHT
cryaeHTa"

https://www.studentlibrary.ru/

DIIEKTPOHHO-O0MOIMOTEeUHas cucteMa m3garenbersa "'IPRsmart”

http://www.iprbookshop.ru/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEeYHAsl cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

OnekTponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema qucranimonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

HNudopmannonHo-npasoBas 06aza ganHbeIx Kogekc

http://gasudata.lan.spbgasu.ru/d
ocs/

NudopmannonHo-npaBosast cuctema KoHcynbrant

\\law.lan.spbgasu.ru\Consultant
Plus ADM

NupopmannonHo-npaBoBast cuctema ['apaHt

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTHH, UCTIOIB3YEMBIX MPU OCYILECTBICHUH 00pa30BaTEIbHOIO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsAeMOro

MPOTrPaMMHOTO 00eCIIeUeHUs

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs

(JIMLIEH3MOHHOE WJIM CBOOOIHO

pacpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI

CBCI[CHI/ISI 00 OCHAIlICHHOCTHU y‘-Ie6HBIX ay'IlI/ITopI/Iﬁ 1 IOMEIICHUM AJIs1 CaMOCTOSTEIbHOM pa6OTBI

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEIIEHUH JUIsl CAMOCTOATENbHOM paboThI

OcHamieHHOCTh 000PYAOBAaHUEM U TEXHHYECKUMU
CpeacTBaMu O0y4YeHHUs




25. YueOHbIe ayTUTOPUH VISl IIPOBEICHUS
MPAKTUYECKHUX 3aHSATUH, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX padoT),
TPYIIOBBIX U WHIUBUAYAIbHBIX KOHCYIIBTAIUH,
TEKYIIETO KOHTPOJIS M MPOMEKYTOIHON
aTTecTaluu

KommiekT MyapTUMeTuiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMETHIHHBINA
MIPOEKTOP, FKpPaH, ayAUOCUCTEMA), T0CKA, KOMILJIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET.

25. [lomenieHus A1t CAaMOCTOSITETLHON pabOThI

[Tomerenue 11 CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1mT.- [IK mns our ¢ OB3 (cuctemHblid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TOKITIOYCHHEM K
cetn «MHTepHET» N 00ECIIEYCHHEM JIOCTYIIA B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTEeIIbLHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

25. Y4eOHbIe ayTUTOPUH JIJIsl TPOBEACHUS
JIEKI[MOHHBIX 3aHATHH

KoMITIeKT MyTbTHMETUHHOTO 000PYyI0BAHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIBTUMEIUNHBIN
IIPOEKTOP, IKPaH, ayIMOCUCTEMA), 10CKA, 3KPaH,
KOMIUIEKT y4eOHOH MeOeln, IMOIKIIF0YSHNE K
koMmnbtrotepHoi cetn CIIGI'ACY, Bbixoxa B HTEpHET.

25. JIabopartopus «TemnorexHukay aist
POBEJICHHS BUPTYAIBHBIX JJA00PATOPHBIX padoOT

MynbTUMEAMIHBIA KOMIUIEKC: CUCTEMHBIC OJIOKH;
MOHHUTOPHI; MPOEKTOP; MPOCKIIMOHHBIN IKpaH




25. YueOnas nadoparopus TerorazocHa0KeHUS
U BEHTHJIALIUU:
2-s KpacHoapmeiickas yi. Aya: 137, 341, 427

Haxouusiii Mukpomanomerp MMH-2400(5)-1.0;
Haxnonuneiii Mukpomanomerp MMH;
KomnieHcarimoHHbIi MUKPOMaHOMETP «ACKaHUA;
Kararepmomerp; I'moorepmometp; Ilcuxpomerp
«Accmanay; bapomerp; CekyHaomep;
[TaeBMoMeTpuueckas TpyoOka; JlabopaTopHbIH CTEHT
«APPOIMHAMUYECKHE UCTIBITAHNUS KaHAJIbHBIX
BeHTHIIATOPOB RS 125 Ly; KoopaunaTHuk;
Hemvmammmnaa — VF-1; Taxomerp — TU10-P;
Anemometp 1udpoBoii; PaguanbsHeiii BeHTHIISTOP OB
3,15; JTaboparopusIii cren «McnbiTanue
HarpeBarebHbIX IpuoopoBy»; Hacoc «Wiloy; bak mst
BoJibl; Bentunp D 15; banancupoBodHbIi Ki1amad
MSV-C D15; [Tee3omeTp; BerTrnsaTop paauanbHbII
BI1 4-70; Bonsinoii cuetunk CI'-15; TepmomeTtp
uudposoii; Mepaas upucosas auadparma IRIS 160;
Crenn «IlyHKTBI peqylipoBaHus ra3ay, «Y CTpOHCTBO
perynsTopa napnenus raza'"; Crenn «/leramu
MIPOTOYHOTO BOAOHArpeBaTesy; CTeH
«BuyTpumomoBoe razoBoe 060opynoBanue»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,
«YcTpOoHCTBO OBITOBBIX TEILIOTeHEPaTOpPOBY; CTeH
«BHyTpU10MOBOE ra30BO€ 000PYI0BAHUE,

«Y CTpPOMCTBO IPOTOYHBIX BOJIOHArpeBarenei»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,

«Y CTpOMCTBO Ta30BbIX ILJIUTY;

Crenn «BHyTpHr10MOBOE Ta30B0€ 000PYIO0BAHHEY,
«Y CTpPOMCTBO BHYTPEHHEr0 Ta30IPOBOIay», YUeT
pacxoja raza», «Cuctema KOHTPOJISl 3ara30BaHHOCTH B
nomenieHun»; Cteny «M3myyaronme ropenkmy;
Crennpl «Y CTPOMCTBO ra30BBIX CUETUUKOBY,

«Y CTpOMCTBO U3JIYYAIOIIE Ta30BOM TOPEIIKN,
«l"openku OBITOBBIX Ta30BBIX MITUTY»; CTEH/T
«M30sI11Us1 CTATBHBIX Ta30TIPOBOIOBY

Crenn «KoHmeHcannoHHBIN ra3oBeiii koten Rendamax
R30x»; Ctenn «DneMeHThI U I€TAIH MTOJIUITHIIEHOBBIX
ra3ornpoBOJIOB»

Maxker HIBI'Y; T'openka EM-3E; ILIPJT -10; BIIT-9;
Amnanusatop raza AXTII; MemOpaHHBIN ra30BbIi
cuetunk U-oOpa3Hbie MaHOMeTpbI; [TomnaBkoBbIi
porametp PC-5; boiToBOM cueTunk rasa;
JlaGopaTopHbIil cTeH]] «ABTOHOMHAas
aBTOMATU3MPOBAaHHAs cucTeMa oToruieHus» JJ1b-
160.015.01; JTaGopaTopHBIii CTEHA
«ABTOMaTU3UPOBAHHAS KOTEJIbHAS HA KUJIKOM U
razoobpaszHom toruse» DJIb- 160.014.01;
Jlaboparopusriii crenn «IIpubops! ydera TernoBoi
sHepruu u ternonocurens» AO «B3nér»
Tennosu3op testo 890; Termosuzop testo 865;
MHoropyHKIIHOHATHHBINA U3MEPHUTETBHBIN TPHOOP
testo 435-4

KomnakTtHelil TepmoaneMometp testo 425;
TepmorurpomeTp A JOATOCPOUHOM paboOTHI testo
625; NndpakpacHsiii TepmomeTp testo 830-T1 ¢
Ja3epHbIM 1eneyka3arenem (ontuka 10:1);
KomnakTHbII aHeMOMETp ¢ KpbUIbYaTKOM, testo 416;




Taxomertp testo 470; KapmaHHbII aHEMOMETD C
KpPBUTBYATKON M CEHCOPOM BJIaKHOCTH, testo 410-2;
Judbdepennmanbupiit ManomeTp testo 512, ot 0 go 2
rlla; I"'azoananuzarop testo 310 ¢ mpuHTEpOM;
Biaromep npeBecunbl u cTpoiiMarepuanon testo 616;
Manometp nuddepeHmanpabii mudposoi JIMII-
01M

25. Y4eOHbIe ayTUTOPUH JIJIsl TPOBEACHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON
aTTecTaluu

KoMITIeKT MymbTHMETUHHOTO 000PYI0BAHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUNHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
yueOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
ceru CII6GI'ACY, Beixon B HTEpHET.

25. Ilomernienust st CaMOCTOATEIbHON paboThI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1mT.- [IK mns our ¢ OB3 (cuctemHblid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TOIKITIOYCHHEM K
cet «MHTepHET» U 0OecreYeHneM J0CTyIa B
3NEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

25. YueOHbIC ayTUTOPUH JIJISl TIPOBEACHHUS
JIEKIMOHHBIX 3aHITUI

KoMIiekT MynbTuMeTMiHOTO 000py10BaHUS
(TepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, FKpaH, ayIMOCUCTEMA), I0CKA, SKPaH,
KOMIUIEKT y4eOHOIl MeOenu, MOAKIIOUeHUE K
koMmnbrotepHoii cetn CII6I'ACY, Bbixoa B UHTEpHET.

25. Jlabopatopus «TermorexHukay s
IPOBEJICHNS BUPTYAIbHBIX JJA00PAaTOPHBIX padoOT

MynbTUMEIMIHBIA KOMIUIEKC: CUCTEMHBIC OJIOKH;
MOHMTOPBHI; IPOEKTOP; MPOEKIIMOHHBIN FKpaH




25. Yuebnas nadoparopus TermmorazocHa0XeHUs
U BEHTHJIALIUU:
2-s KpacHoapmeiickas yi. Aya: 137, 341, 427

Haxouusiii Mukpomanomerp MMH-2400(5)-1.0;
Haxnonuneiii Mukpomanomerp MMH;
KomnieHcarimoHHbIi MUKPOMaHOMETP «ACKaHUA;
Kararepmomerp; I'mo6repmometp; Ilcuxpomerp
«Accmanay; bapomerp; Cekynaomep;
[TaeBMoMeTpuueckas TpyoOka; JlabopaTopHbIH CTEHT
«APPOIMHAMUYECKHE UCTIBITAHNUS KaHAJIbHBIX
BeHTHIIATOPOB RS 125 Ly; KoopaunaTHuk;
Hemvmammmnaa — VF-1; Taxomerp — TU10-P;
AnemomMetp 1uppoBoit; PaguanbHbiii BeHTHIIATOP OB
3,15; JIaboparopusiii crenn «McnbiTanue
HarpeBarebHbIX IpuoopoBy»; Hacoc «Wiloy; bak mst
BoJibl; Bentunp D 15; banancupoBodHbIi Ki1amad
MSV-C D15; [Tee3omeTp; BerTrnsaTop paauanbHbII
BI1 4-70; Bonsinoii cuetunk CI'-15; TepmomeTtp
uudposoii; Mepaas upucosas auadparma IRIS 160;
Crenn «IlyHKTBI peayninpoBanusi ra3ay, «Y CTpOHCTBO
perynsTopa napnenus raza'"; Crenn «/leramu
MIPOTOYHOTO BOAOHArpeBaTesy; CTeH
«BuyTpumomoBoe razoBoe 060opynoBanue»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,
«YcTpOoHCTBO OBITOBBIX TEILIOTeHEPaTOpPOBY; CTeH
«BHYTpUI0MOBOE ra30B0o€ 000PYIOBAHUEY,

«Y CTpPOMCTBO IPOTOYHBIX BOJIOHArpeBarenei»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,

«Y CTpOMCTBO Ta30BbIX ILJIUTY;

Crenn «BHyTpHr10MOBOE Ta30B0€ 000PYIO0BAHHEY,
«Y CTpPOMCTBO BHYTPEHHEr0 Ta30IPOBOIay», YUeT
pacxoja raza», «Cucrema KOHTPOJISI 3ara30BaHHOCTHU B
nomenieHun»; Cteny «M3myyaronme ropenKmny;
Crennpl «Y CTPOMCTBO ra30BBIX CUETUUKOBY,

«Y CTpOMCTBO U3JIYYAIOIIE Ta30BOM TOPEIIKN,
«l"openku OBITOBBIX Ta30BBIX MITUTY»; CTEH/T
«M30sI11Us1 CTATBHBIX Ta30TIPOBOIOBY

Crenn «KoHmeHcannoHHBIN ra3oBbeiii koten Rendamax
R30»; Ctenn «DneMeHThI U IETAJIH ITOJIUITHIIEHOBLIX
ra3ornpoBOJIOB»

Maxker HIBI'Y; T'openka EM-3E; ILIPJT -10; BIIT-9;
Amnanusatop raza AXTII; MemOpaHHBIN ra30BbIi
cuetunk U-oOpa3Hbie MaHOMeTpbI; [TomnaBkoBbIi
porametp PC-5; boiToBOM cueTunk rasa;
JlaGopaTopHbIi CTeH «ABTOHOMHAs
aBTOMATU3MPOBAaHHAs cucTeMa oToruieHus» JJ1b-
160.015.01; JTaGopaTopHBIii CTEHA
«ABTOMaTU3UPOBAHHAS KOTEJIbHAS HA KUJIKOM U
razoobpaszHom toruse» DJIb- 160.014.01;
Jlaboparopusriii crenn «IIpubops! ydera TernoBoi
sHepruu u ternonocurens» AO «B3nér»
Tennosu3op testo 890; Termouzop testo 865;
MHoropyHKIIHOHATHHBINA U3MEPHUTETBHBIN TPHOOP
testo 435-4

KomnakTtHelil TepmoaneMometp testo 425;
TepmorurpomeTp A JOATOCPOUHOM paboOTHI testo
625; NndpakpacHsiii TepmomeTp testo 830-T1 ¢
Ja3epHbIM 1eneyka3arenem (ontuka 10:1);
KomnakTHbI aHeMOMETp C KpbLIbYaTKOM, testo 416;




Taxomertp testo 470; KapmaHHbII aHEMOMETD C
KpPBUTBYATKON M CEHCOPOM BJIaKHOCTH, testo 410-2;
Judbdepennmanbupiit ManomeTp testo 512, ot 0 go 2
rlla; I"'azoananuzarop testo 310 ¢ mpuHTEpOM;
Biaromep npeBecuHbl u cTpoiiMarepuanon testo 616;
Manometp nuddepeHmanpabii mudposoi JIMII-
01M

s naBanuoB u ymi ¢ OB3 obecriednBaroTCs CrICIIHATBLHBIC YCIOBHS TSl TIOTyYSHUS
00pa30oBaHMs B COOTBETCTBHH C TPEOOBAHHMSIMI HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB.
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