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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[ensiMu OCBOEHUS AMCLUUILINHBI SBISIOTCS: MOATOTOBKA CIEIMAIUCTOB, BIAACIOIIUX COBPEMEHHBIMU
3HaHUSIMH B 00JacTH (U3UKO-XUMHUYECKUX CBOWCTB TOPIOYMX Ta30B, TEOPUU M MPAKTHKH HX CXKUTAHUS,
YCTPOMCTBA M SKCIUTyaTallUM COBPEMEHHBIX OBITOBBIX T'a30BBIX NMPUOOPOB U CHUCTEM Ta30pacHpe/leieHUus U
ra3onorpe0aeHus], IPOEKTUPOBAHMSI CUCTEM T'a30CHA0KEHNUS.

3agaueil OCBOECHUS AUCUUILIMHBI SBJIAETCS Nepeada CTyAeHTY KOMIUIEKCa HEOOXOJUMbIX 3HAaHUH JUIs:

- u3ydeHue TpedoBaHui K pabouell JOKyMEHTAIUH;

- OBJIQJICHNE CTaHAAPTHBIMU NIPOTPAMMAMH U NTAKETAMHU NIPUKJIAJHBIX IPOTPAMM IIPU MPOCKTUPOBAHUH
CHCTEM ra30CHA0KCHUS;

- M3y4YECHUE OCHOBHBIX CBOMCTB TOpPIOYMX TIa30B, CHOCOOOB MX TPAHCHOPTHPOBAHUS W XpaHEHU,
pexuMoB noTpebieHus U 0aaHca ra3a, pacyera rooBOro nmoTpediIeHus rasa;

- U3y4EHUE CXEM M YCTPOICTBA TOPOJCKUX CUCTEM Ia30CHA0KEHNUS, FTIPABINYECKUX PACYETOB I'a30BbIX
CeTel, TEXHUKO-IKOHOMUYECKUX PACUETOB;

- 03HAKOMJIEHHE C COBPEMEHHBIMH METOJAMU CTPOUTENIBCTBA CUCTEM Ira30CHA0KEHMS,;

- U3y4YEHHE TEOPETUUYECKUX OCHOB C)KMIaHUS Ia3a;

- 3HAKOMCTBO C YCTPOIHCTBOM M XapaKTEPHUCTUKAMHU Ta30BBIX TOPEIOK, BBIOOpP Ta30BbIX T'OPEJIOK,
IIPOEKTUPOBAHUE U PACUET ra30BbIX TOPEIIOK;

- U3y4eHHE YCTPOMCTBA ra30BbIX INPUOOPOB, CIIOCOOOB OTBOJA MPOJYKTOB CTOPaHMS M BEHTUIISILIUU
MIOMEILIEHUH, IJIe UCIIO0JIb3YETCs Ta30BOE TOILIUBO;

- O3HAaKOMJIEHHE C MEpOINpHUATUAMHU 110 O€30IaCHOMY HCIOJIb30BAaHMIO ra3a B JKWIBIX JIOMax U Ha
MPEANPUATHIX KOMMYHAJIBHOTO XO35HCTBA.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB OOy4YeHMSl MO JAUCHHUILIMHE (MOAYJII0), COOTHECEHHBIX C
HHIMKATOPAMH A0CTHKEHHUs KOMIIeTeHIN

Kon u HaumeHnoBanue Ko u HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110
KOMIIETCHIINU MHAMKATOpa JOCTHKEHUS JUCLUIUIMHE, 00eCIIeUnBaIOIINe JOCTHKEHHE
KOMITETEHIINHU IUIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI]
ITIKP-2 Cnocoonocts([IKP-2.1 BpiOop HOpMaTHBHO-|3HaeT
OpPraHMU30BbIBATh PAOOTHI MO|TEXHUYECKUX JIOKyMEHTOB,|HOpPMaTUBHYI0 0a3y B o0jacTh MOXapHOH u
TEXHUYECKOMY pErIaMEHTHPYIOIINX 9KOJIOTHUECKON 6e30macHOCTH
OOCITY’)KMBaHUIO U PEMOHTY|CAHUTApHYIO,  MOXAapHYI  U|(YHKIIMOHUPOBAHMS CUCTEMbI Fa30CHAOKEHUS
CUCTEM HKOJIOTHUECKYI0  0€30MacHOCTh|ymeeT
TEII0ra30CHa0KEeHMS, (YHKIIMOHUPOBAHMUSI ~ CHCTEMBI|IPUMEHSTh HOPMATHUBHYIO 0a3y B 00JlacTH B
BEHTUIALNH, TEIIOCHA0XKEHUS o0nacTd  MOXapHOM M 3KOJOTMYECKOU
BOJIOCHA0KEHUS u|(rasocHa0xeHusl, BEHTWISILIMK) |[Oe30macHOCTH  (DYHKIIMOHUPOBAHMSI CHUCTEMBI
BOJIOOTBE/ICHHUS ra3ocHa0XeHus PU IPOEKTUPOBAHNUHU
BJIaJleeT HABbIKAMU
CHOCOOHOCTBIO Y4acTBOBAaTh B cOOpe U aHAU3e
UCXOJHBIX  JAHHBIX  PErjJaMeHTHPYIOMINX
MOXKapHYI0 M HKOJIOTUYECKYIO O€30MacHOCTh
(GYHKIIMOHUPOBAHMS CUCTEMBI ra30CHA0KEHUS,
B COOTBETCTBUU c HOPMaTHUBHOU
JIOKYMEHTaluein




I[TIKP-2 Cnocoonocts|[IKP-2.2 O1ieHka COOTBETCTBUSI|3HAET
OpPTaHU30BBIBATH PAOOTHI TO|[CHCTEMBI TEIUIOCHAOKCHUS|[KPUTEPUN  OILEHKH COOTBETCTBUSI CHCTEMBI
TEXHUYECKOMY (razocHaOXeHUs, BEHTHWIALMH)|Ta30CHAOKEHUS TPEOOBAHMAM TOXKAPHOU U
00CTYXKMBAaHUIO U PEMOHTY|TpeboBaHUsIM CaHUTAPHOM, [3KoIorndYeckoii 6€30MmacHOCTH
CUCTEM MOXKapHOW M IKOJIOTMYECKOii|ymeeT
TETIOTa30CHA0KEH U, 0e30macHOCTH MIPOU3BOJIUTH OILEHKY COOTBETCTBHSI CHCTEMBI
BEHTUJISILIUH, ra3ocHa0XeHus TpeOOBaHUSIM MOXKApHOU H
BOJIOCHA0KEHUs u HKOJIOTHYECKOH 6€301acHOCTH
BOJIOOTBEJICHUS BJIaJieeT HABbIKAMH
METOJaMH OIICHKHM COOTBETCTBUSI CHUCTEMBI
ra3ocHaOXeHus TpeOOBaHUAM TOXKAPHOH U
JKOJIOTHYECKOM 0€30IacHOCTH
[TIKP-2 Cnoco6uocTh|[TKP-2.3 TexHuueckui U(3HaeT
OpPraHU30BBIBATH PAOOTHI MO|TEXHOJOTUUECKHI KOHTPOJIb|HOPMATUBHO-TIPABOBYIO 0a3y M0 TEXHUYECKOMY
TEXHHYECKOMY BBITIOJTHEHHUS pabot MO|OOCTY)XKMBAaHHIO W  PEMOHTY  CHUCTEMBI
00CTyXKMBAaHUIO U PEMOHTY|TEXHMYECKOMY OOCITYKHBaHHIO U |ra30CcHA0XKEHUS, (benepanbHbIe 3aKOHBI,
CHCTEM PEMOHTY CUCTEMBI|TOCY/IaPCTBECHHBIC CTaHAAPTHI, CBOJBI MPABHUII
TEIIOra30CHA0KEeHHUS, TeIJIOCHA0XKEeHUS M0 MPOEKTUPOBAHUIO U CTPOUTENIBCTBY CHCTEM
BEHTHUJISIIIHAH, (razocHabOkeHUs1, BSHTHIISIIMN) |Ta30pacipe/iesieHUs | Ta30I0TpeOICHuUs
BOJIOCHA0KEHUs u ymeer
BOJIOOTBEICHUS POU3BOJUTH OIICHKY CTCTICHH IOBPEKICHUS
(M3HOCA) AJIEMEHTOB Ta30CHA0KECHUS, PACUYCThI
HapY)XHBIX M BHYTPCHHHX Ta30MpPOBOJIOB U3
pa3MuYHBIX MaTepuaioB U AaHAJIU3UPOBAThH
PEXUMBI UX PaOOTBHI.
BJIaJieeT HABbIKAMH
METOUKOMN IPOBEJCHUS pabor o
TEXHUYECKOMY JIarHOCTHPOBAHUIO
ra3o0npoBOIOB
[TKP-2 Cnocoonocts|[IKP-2.4  MHCTpyMeHTANIbHBIN [3HAET
OpraHU30BBIBaTH PaOOTHI MO|KOHTpPONL TemmeparypHblx H|HopmartuBHyio 6a3y B 00nacTd UCHBITAHUN U
TEXHHYECKOMY THJIPaBIHYECKUAX PSKHUMOB|IKCIUTyaTallud CHCTEM Ta30pacrpeselieHuss 1
00CITYXKMUBAaHUIO U PEMOHTY|paboThI CUCTEMBbI|ra30noTpeOaeHus
CUCTEM TEIJI0CHA0XKEHUS ymeer

TENI0ra30CHA0KEH N,
BCHTUJISIITUH,
BOJIOCHAOKEHUS
BOJIOOTBEICHUS

(razocHab>keHUs, BEHTHIISIIUN)

IIPOU3BOAUTH TUAPABINYECKHUE PACUETHI CUCTEM
razopacnpeeneHns 1 ra3onoTpeOaeHus
BJIaJieeT HABBIKAMH

HaBBIKAMH paboThI c KOHTPOJIBHO-
M3MEPUTENBbHBIMU IPUOOpaMU, TPUMEHSIEMBIX C
cUTEeMax ra30CcHa0KeHus




[TKP-2 Crnoco6nocts|[TKP-2.5 YcTraHoBneHue
OpPraHU30BBIBATh PAOOTHI MO|BO3MOKHBIX HPUYUH OTKA30B U
TEXHHUYECKOMY ABAPUITHBIX CUTYyalUi Ha
OOCITy’)KUBaHUIO M PEMOHTY|CHCTEMax TETIOCHA0KEHUS

3HaeT
YCTPOMCTBO M KJIACCH(PHUKAIUIO  CHCTEM
ra3oCHa0XeHUs, TEOPETUYECKHUE OCHOBBI B

00J1aCTH HAAECKHOCTH CHCTEM Ta30CHA0KCHHS,

CUCTEM (razocHab>keHus, BEHTWISILMK) [BUABI aBapUMHBIX CHUTyallMd B CHCTEMax
TGHHOI‘a3OCHa6)KCHI/I$I, I‘a3OCH216)KCHI/ISI, MMPpUYUHBI X BOSHUKHOBCHU A U
BEHTUJISILIUH, MEPOIPUITHS IO MPEJOTBPAIICHUIO
BOJIOCHAOKEHUS u ymeeT
BOJIOOTBEJICHUS BBIMIOJHATh ~ PAaCUETHbIE  CXEMbl  CeTei
ra3oCcHa0XeHHs, MIPOU3BOIUTH pacueTsl
HAJC)KHOCTH CETEH ra30CHA0KEHUS
BJIa/leeT HABbIKAMU
METOIUKOMN pacuera HAIKHOCTU
ra3opacnpeeuTeIbHbIX CUCTEM
[TIKP-2 Cnoco6HocTh(I[TKP-2.6  Breibop  crmoco0oB|3HaeT
OpPraHU30BBIBATH PAOOTHI MO|MPOBEACHUS paboT MO|YCTPOHCTBO W  MPUHIUIBI  AKCIUTyaTalluu
TCXHUYCCKOMY JIMKBU AU aBapHﬁHLIX HApy’KHBIX TIa30IIpOBOAOB, BHYTPHUAOMOBOI'O
00CTyXKMBaHUIO U PEMOHTY|CHUTYyalIHiA, aBapHITHOMY|Ta30BOr0 00OpYAOBaHUs, Ta30PEryIATOPHBIX
CHUCTEM 00CITYKUBAaHUIO CHUCTEMBI|ITYHKTOB, CTPYKTYpY TOPOJICKOM Tra30BOM
TEIIOra30CHA0KEeHHUS, TeIJIOCHA0XKEHUS CIIyObI, CBOWCTBA Ta30BOr0 TOIUIMBA, BUJBI U
BEHTHWIALNY, (razocHaOXeHMs, BEHTHIIIIUKM) |XapaKTep HEUCTIPABHOCTEH U TOBPEXKICHUI
BOJIOCHA0KEHUs u ra3onpoBO/JIOB, HPUHLIUIIBI 3aIUTHI
BOJIOOTBEICHUS ra30MpOBOJIOB OT KOPPO3UHU, BUIBI aBAPUHHBIX

paboT Ha ra30mpoBOAAX

yMmeet

NPOU3BOJIMTh  OICHKY  MOBPEXKICHHWA  Ha
ra3onpoBojie, paboTrartb €  TEXHUYECKOU
JIOKYMEHTAITUEH Ha Ta30IPOBO/IbI

BJIajJleeT HABBIKAMU

METOJIaMHU pacuera yTe4eK rasa,
3ara3oBaHHOCTH MIOMEIICHUH, pacuera

ra3onpoBoaOB Ha MPOYHOCTH

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl
Hannass nucruruiiHa (MoAynb) BiiIrodeHa B brnok «/Juctummmbsl, momynu» b1.B.06 ocHOBHOIA

npodeccuoHanbHO oOpas3oBarenbHOM mporpammbl  08.03.01

CTpOI/ITCJ'II)CTBO N OTHOCUTCA K 4YacCTH,

dbopMupyemoii yaacTHHKaMu 00pa30BaTeNIbHBIX OTHOIICHUH y4eOHOrO IJIaHa.

Ne oe/umecTs R — Konx n HanMeHOBaHME HHIMKATOpa
n/m pedt YIOULHE JHCHHILT JOCTHIKEHUS] KOMITETEHIIUU
1 |CpenctBa MexaHU3allUU CTPOUTEIHCTBA OIIK-3.1, OIIK-3.2
YK-8.1, VK-8.2, VK-8.3, OIIK-3.1,
2 |W3bIcKaTeNbCKas MPAaKTHKA, TEOIOTHYECKas OIIK-3.3, OIIK-5.1, OIIK-5.4, OIIK-
’ 5.6, OIIK-5.7, OIIK-5.8, OIIK-5.9,
OIIK-5.10, OINK-5.11
YK-2.4, OIIK-2.4, OIIK-3.2, OIIK-
3.3, OIIK-3.7, OIIK-4.2, OIIK-4.6,
3 |HmxenepHas reonorus OIIK-5.1, OIIK-5.2, OIIK-5.4, OIIK-
5.6, OIIK-5.7, OIIK-5.8, OIIK-5.9,
OIIK-5.10, OINK-5.11
4 |MudopmaiinoHHble TeXHOIOTUU Tpaduueckoro npoektupoBanus |OIMK-2.4, OITK-6.6
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -
5 |MexaHuka >KUIKOCTH U ra3a ’

1.5, OIIK-1.7, OIIK-3.2




OCHOBBI apXUTEKTYPHO-CTPOUTENBHBIX KOHCTPYKLINI

OIIK-3.1, OIIK-3.2, OIIK-3.4, OIIK -
3.5, OIIK-3.6, OIIK-4.1, OIIK-4.2,
OIIK-4.3, OIIK-4.4, OIIK-4.6, OIIK-
6.1, OIIK-6.2, OIIK-6.3, OIIK-6.5,
OIIK-6.6, OIIK-6.8, OIIK-6.9, OIIK-
6.11, OMK-6.12

CrpourenbHas Terodusnka

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -
1.5, OIIK-3.1, OIIK-3.6, OIIK-3.7,
OIIK-4.2, OIIK-6.1, OIIK-6.15, IIKO-
3.1

CrpoutenbHble MaTepUAIIbI

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK -
3.9

Bricmas maremaTnka

VK-2.6, OIIK-1.6, OIIK-1.7, OIIK- 1.8

10

Texnnueckass MeXaHHKa

OIIK-1.4, OIIK-1.5

11

NuxenepHas rpaduka

OIIK-1.9, OIIK-2.4, OIIK-6.6

12

WudpopmannoHHbIe TEXHOIOTHH

OIIK-1.6, OIIK-1.7, OIIK-2.1, OIIK -
2.2, OIIK-2.3, OIIK-2.4

13

KowmmerotrepHas rpaduka

OIIK-1.9, OIIK-2.4, OIIK-6.6

14

TeOpeTI/I‘leCKaﬂ MCXaHHKa

OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
3.2

15

duzuka

VYK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11

16

HpO@KTHpOBaHI/IC HHXXCHCPHBIX CHCTEM

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK -
6.6, OIIK-6.8, IIKO-2.1, IIKO-2.2,
[IKO-2.3, [IKO-2.4, [IKO-2.5, TIKO-
2.8, IKO-2.9, TIKO-2.10, TIKO-2.11,
MK(D)-1.1, TIKID)-1.2, MK(D)-1.3,
TIK(L)- 1.4, TIK(LD)-1.5, TK(L1)-1.6

17

TermtomaccooOMeH

VYK-1.1, YK-1.3, VK-1.5, IIKC-2.2,
IT1KC-3.2

18

OCHOBBI TEILIOra30CHAOXKECHUS U BCHTHUIALINN

OIIK-4.4, OIIK-6.1, OIIK-6.2, OIIK -
6.4, OIIK-6.10, OIIK-6.14, OIIK- 6.15,
IIKO-2.2, TIKO-2.3, IIKO-2.4, TIKO-
2.8, [IKO-2.13, TIKO-3.1, TIKO -3.4,
ITKO-3.5, I1IKO-3.12

19

Texnuueckas TECpMOJANHaAMHKaA

VYK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5

20

I/IH)KCHepHaSI reoac3us

OIIK-3.1, OIIK-3.2, OIIK-4.2, OIIK -
4.6, OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.5, OIIK-5.7, OIIK-5.8, OIIK-
5.9, OIIK-5.10, OIIK-5.11

21

HaueprarenbHas reomerpus

OIIK-1.9, OTTK-2.4

22

XUMUSA

OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK -
1.5




CpencTBa MEXaHHU3ALUU CTPOUTEIHCTBA (OOIIME CXEMbI YCTPOHCTBA CTPOUTENBHBIX MAIIKH, BKIIOYast
aBTOMAaTHYECKHE CUCTEMBI

yIpaBiieHUs; paboure MPOoLecchl M TEXHUYECKHE BO3MOXKHOCTH 000pyI0BaHUS, UCIIOJIb3YEMOTO KaK

CTPOMTENbHbIE MAIIMHBIL, IIPU PA3IMUHBIX PEKUMAX IKCILTyaTaIMH)

bezonacHOCTb KU3HEACSATETLHOCTH (OCHOBHBIE BUIBI TOTEHIIMAIBHBIX OMACHOCTEH M UX MOCIIEICTBUS
B IPO(eCCUOHATIBHOMN EATEIbHOCTH U OBITY, IPUHLIUIIBI CHUKEHHSI BEPOATHOCTH UX peaTU3alin)

M3pickaTenbekast MpaKTHKa, Te0JIorHuecKasi(OpraHu3aiys U MpoBeIeHIHe HHXEHEPHO- Te0JIOTMYECKIX

U3bICKaHUH /17151 CTPOUTEIILCTBA)

WNuxenepHas reojorusi(OCHOBHbIE HHKEHEPHO-TE€0JIOTHYECKHE CBOMCTBA IPYHTOB)

NHpopMalMOHHbIE TEXHOJOTHMM IpaUyecKOro IMPOEKTUPOBAHMI(OCHOBHBIE MPOTPaMMBbl  JJIS
MPOEKTHUPOBAHUS MH)KEHEPHBIX CUCTEM)

MexaHuKa )KUAKOCTH U Ta3a(OCHOBHbIE MPUHLUIIBI paOOThI IPUOOPOB U METOJIbI U3MEPEHUS JaBICHMUS,
CKOPOCTH H

pacxojia B IOTOKaX HJIKOCTH U rasa)

OCHOBBI  APXHUTEKTYPHO-CTPOUTEIBHBIX  KOHCTPYKIMH(MPUHIUIB  0OBEMHO-TUIAHUPOBOYHBIX,
KOMIIO3ULIMOHHBIX U KOHCTPYKTUBHBIX PEIICHUH 31aHUI U COOpPYKEHUIA)

CrpoutenpHast TeIIOpU3NKa(TEIUIOPU3NIECKUE XaPAKTEPUCTUKN CTPOUTEIIBHBIX MaTEPUAIIOB)

CrpoutensHble  MaTepuaibl(kiaccu(uKalus, OCHOBHbIE CBOWCTBA U  00JacTb MPUMEHEHUS
CTPOUTENBHBIX MaTEPHUAIOB U M3/ICIHNA, X MapKH)

Beicias MaTemMaTuka (MaTeMaTH4YECKUH anmapar JUlsl pelieHus IPUKIIaJHbIX 3a/1a4 110 Ta30CHA0KEHU IO
Y UCIIOJIb30BAHUIO Ia3a)

TexHuueckas MexaHMKa(OCHOBBI KOHCTPYHUPOBAHMS. )

WNmxenepnas rpadpuka (rpaduueckre H300paKEHUS  TEXHOJIOTHYECKOTO  OOOPYIOBaHUS U
TEXHOJIOTHYECKUX

CXeM B pyYHOH M MalIMHHOW rpaduke, opopMIIeHHE TPOSKTHON JOKYMEHTAIINHU TI0 Ta30CHA0KEHUIO)

HNHpopMalnoHHbIE TEXHOJIOTUU (Ha3HAYEHHE U BUJbl MH(GOPMALMOHHBIX TEXHOJIOTHH, TEXHOJIOTUU
cOopa, HaKoIUIeHUs, 00pabOTKH, TIepeiad U pacIpocTpaHeHuss HHPpopmanuu. HCTpyMeHTalIbHbIE CPEICTBA
MH(POPMAITMOHHBIX TEXHOJIOTHA)

Kommprotepras rpaduka (METOAbI KOMITBIOTEPHON T€OMETPUH, PACTPOBOM, BEKTOPHOU M TPEXMEPHOU

rpa¢uku. CoBpeMeHHbIe TpapruecKue

MAKEThl U CUCTEMBI)

®usnka (0OCHOBHBIE (PU3MUECKUE BETMUMHBI M KOHCTAHTBI, UX ONPEIeJIEHUs] U €AMHUIIBI U3MEPEHUS)

[TpoexTrpoBaHrEe MHKEHEPHBIX CUCTEM (OCHOBBI THIPABINYECKUX PACUETOB)

TenmomaccooOMeH (OCHOBBI pacyeTa TeIIoMacCOOOMEHHBIX MPOLIECCOB KHUIKOCTH U ra3a)

OCHOBBI TEIUIOra30CHA0XKEHUsI M BEHTWISALUUHU (BBIOOp NPUHLMIIMAIBHBIX BapUAaHTOB YCTPOWCTBA
CUCTEM Ta30CHA0KESHHUS)

TexHu4eckas TepMOAMHAMHUKA (TEPMOINHAMHYECKUE MTPOIIECCHI, 3aKOHBI TEPMOTMHAMUKH )

M3bickarenbckas MpakTHKa, reoje3ndeckas. Yacte 2 (pa3duBKa TPacchl, COCTABICHUE MPOJOIHLHOTO
npodus

Tpacchl, MPOEKTUPOBAHUE HA TPOPUIIE)

WnxenepHas reosie3us (OCHOBHbIE TPEOOBAHHUS K IJIaHAM, KapTaM U MPOPUIIIM)

HauepraTenbHas reoMeTpHst (3HaHUS U YMEHHUs B 00J1aCTU MHXeHepHOH rpaduku. [IpocTpaHcTBeHHOE
¥ KOHCTPYKTHBHO-T€OMETPHUYECKOE TIPEACTABICHNE O0BEKTOB IIPOCKTUPOBAHMS )

Xumust (TepMOoXuUMHS 5K30- M SHAOTepMHUYEcKHe peakiuu. OpraHudeckas XUMHsA. XHMHUYECKHE
peakuuu. CKOpOCTh

XUMHUYECKHX peakiuil. DIeKTpo-xumMuyeckas kopposus. [Tomumeps. )

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromme TUCIUTIITAHBI
/1 JOCTHKEHHS KOMITCTCHIINHI

IIKP-1.2, TIKP-1.3, IIKP-1.4, IIKP-
MoHTaX © DJKCIUTyaTallWisi CHUCTeM TeruiorasocHa0kenus u|l.5, TIKP-1.6, IIKP-1.7, IIKP-2.1,
BEHTHJISIITUM [IKP-2.2, TIKP-2.3, IIKP-2.4, IIKP-
2.5, TIKP-2.6




OCHOBBI TEXHUYECKOM IKCIITyaTallui 00bEKTOB CTPOUTEIHCTBA

OIIK-4.1, OIIK-4.2, OIIK-10.1, OIIK-
10.2, OIIK-10.3, OIIK-10.4, OIIK-
10.5

HpOCKTI/IpOBaHI/Ie CHCTEM TEILJIOra30CHA0KEHUS

VYK-1.1, YK-1.3, VK-1.5, VK-2.4, VK-
2.5, VYK-2.6, IIKC-3.1, IIKC-3.2,
I1KC-3.3, [IKC-3.4

HpOeKTI/IpOBaHI/Ie CHUCTEM OTOIIJICHHA, BCHTUJIAIIUN
KOHJUIMOHUPOBAHHA BO31yXa

u

VYK-1.1, YK-1.3, VK-1.5, VK-2.4, VK-
2.5, VYK-2.6, IIKC-2.1, IIKC-2.2,
I1KC-2.3, [IKC-2.4

Tennorenepupyoye yCTaHOBKH

IIKP-2.1, IIKP-2.2, IIKP-2.3, IIKP-
2.4, [IKP-2.5, [IKP-2.6




[ToaroroBka K mpolexype 3allUThl W 3allUTa BBITYCKHOM
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
1.5, YK-1.6, YK-1.7, VK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-2.5, YK-2.6, VK-
3.1, VK-3.2, YK-3.3, YK-3.4, YK-3.5,
VK-4.1, VK-4.2, YK-4.3, YK-4.4, VK-
4.5, YK-4.6, YK-5.1, YK-5.2, YK-5.3,
VK-5.4, VK-5.5, YK-5.6, YK-5.7, VK-
5.8, VK-5.9, YK-6.1, YK-6.2, YK-6.3,
VK-6.4, VK-6.5, YK-6.6, YK-6.7, VK-
7.1, VK-7.2, YK-7.3, YK-7.4, YK-7.5,
VK-8.1, VK-8.2, YK-8.3, YK-8.4, VK-
8.5, OIIK-1.1, OIIK-1.2, OIIK-1.3,
OI1K-1.4, OIIK-1.5, OIIK- 1.6, OIIK-
1.7, OIK-1.8, OIIK-1.9, OIIK-1.10,
OIIK-1.11, OTIK-2.1, OTK-2.2, OIIK-
2.3, OIK-2.4, OIK- 3.1, OIK-3.2,
OI1K-3.3, OIIK-3.4, OITK-3.5, OIIK-
3.6, OIIK-3.7, OIIK- 3.8, OIK-3.9,
OIIK-4.1, OIIK-4.2, OITK-4.3, OIIK-
4.4, OIK-4.5, OIK- 4.6, OIK-5.1,
OIIK-5.2, OIIK-5.3, OITK-5.4, OIIK-
5.5, OIIK-5.6, OIIK- 5.7, OIIK-5.8,
OIK-5.9, OIIK-5.10, OIIK-5.11,
OIIK-6.1, OIIK-6.2, OIIK -6.3, OIIK-
6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,
OI1K-6.8, OITK-6.9, OIIK- 6.10, OIIK-
6.11, OIK-6.12, OIIK- 6.13, OIIK-
6.14, OIIK-6.15, OIIK- 6.16, OIIK-
6.17, OIK-7.1, OIK-7.2, OIIK-7.3,
OI1K-7.4, OIIK-7.5, OIIK- 7.6, OIIK-
7.7, OIIK-7.8, OIIK-8.1, OIIK-8.2,
OI1K-8.3, OIIK-8.4, OIIK- 8.5, OIK-
9.1, OIK-9.2, OIIK-9.3, OIIK-9.4,
OI1K-9.5, OIIK-9.6, OTIK- 9.7, OIIK-
10.1, OTK-10.2, OIMK- 10.3, OIK-
10.4, OTIK-10.5, [TKO- 2.1, TIKO-2.2,
[IKO-2.3, TIKO-2.4, TIKO-2.5, TIKO-
2.6, TIKO-2.7, TIKO- 2.8, TIKO-2.9,
[KO-2.10, TIKO-2.11, TIKO-2.12,
[1KO-2.13, TTKO-3.1, TIKO-3.2, TIKO-
3.3, TIKO-3.4, TIKO- 3.5, TIKO-3.6,
I1KO-3.7, TIKO-3.8, IIKO-3.9, [IKO-
3.10, ITKO-3.11, TIKO-3.12, TIKP-1.1,
TIKP-1.2, TIKP- 1.3, TIKP-1.4, TIKP-
1.5, TIKP-1.6, TIKP-1.7, TIKP-1.8,
TIKP-1.9, TIKP- 1.10, TIKP-2.1, TIKP-
2.2, TIKP-2.3, TIKP-2.4, TIKP-2.5,
TIKP-2.6, TIKP- 2.7, TIKP-2.8, ITKP-
2.9, TIKP-2.10, TTKP-2.11, TIKP-2.12,
[IKC-1.1, TIKC-1.2, TIKC-1.3, IIKC-
1.4, TIKC- 1.5, TIKC-1.6, TIKC-2.1,
[IKC-2.2, TIKC-2.3, TIKC-2.4, ITIKC-
3.1, IKC- 3.2, MIKC-3.3, MIKC-3.4,
VK-9.1, VK- 9.2, YK-9.3,




VK-9.4, YK-9.5, YK-10.1, YK-10.2,
VK-10.3, TIK(I])-1.1, TIK(I)-1.2, TIK
(ID-1.3, TIK()-1.4, TIK(LD)-1.5, TIK
(ID-1.6

4. O0beM AUCHUNIMHBI (MOAYJsl) B 3a4eTHBIX €IMHHMLAX € YKAa3aHHEM KOJHYeCTBa aKaJAeMHYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yawiuMxcsi ¢ mpemnoaaBarejieM (10 BHIAAM y4eOHBIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB o 7
JITOTOBKY
KoHTakTHas padora 36 36
Jlexmonnsie 3ansarus (JIek) 16 0 16
JlaGopaTtopusie 3ausaTus (J1ao) 10 0 10
IIpaktuueckue 3ausatus (I[p) 10 0 10
HWnasi koHTakTHAs pab0Ta, B TOM YHCJIE: 0,5 0,5
KOHCYJIBTAIIMH 110 KYPCOBOH padoTe (IIPOoeKTy), 1 1

KOHTpOJIbHBIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTecTanuio (caada 3a4era,
3ayeTa ¢ OLICHKOM; 3alluTa KypCOBOH pa0oThI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHas pa60Ta Ha arTeCTaliiuio B CCCCHUIO

0,25 0,25
(KoHCYNBTaIUS TIepes SK3aMEHOM U cAada
Yacel HAa KOHTPOJIb 26,75 26,75
Camocrositesqibaas pa6ora (CP) 79,75 79,75
O01as Tpy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
qacol:| 144 144
3a4YeTHbIE eIMHUIIBI: 4 4

5. Conep:kanue JUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBaHHOE IO pasgenaMm (TemMaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUJAOB YUeOHbIX 3aHATHH
5.1. TemaTuueckuii MiaH JUCHUILIMHBL (MOJTYJIs)

Konrakthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
UHIUKATOP
£ a
9| nexkuuu I13 JIP Bcero,
Ne Paznensl nucuIuIMHBL S CP JIOCTHKECHH
yac.
3 a
W3 HUX Ha M3 HUX Ha M3 HUX Ha
MPaKTU- MPaKTH- MPaKTH- KOMIIETEHII
BCETO YECKYIO BCECTO YECKYIO BCCTO YECKYIO un
MOJATro- TOATro- TOATro-
TOBKY TOBKY TOBKY

1. |1 pasznen. 'azocHabOxkeHue u ero

MECTO B TOILIUBHO-
SHEPreTU4ecKoM OallaHce.
I'oproune rasel. Pusuko-
XHMHYECKHE CBOMCTBA.
TpaHcnopT NPUPOTHOTO raza.




1.1.

TexHuueckue U 3KOHOMUYECKHE
MIPEUMyILECTBa pu
WCIIO0JIb30BaHUH Ta3a.
Krnaccudukanus roproymnx ra3os.
XapakTepucTUKH ra3oBbIX
MECTOPOXKACHUM Poccun.
I'azoBrIe, KOHJICHCATHbIC,
He(TAHbIE MECTOPOKICHHUSI.
Oo6paboTka rasa.
TpancnoprtupoBanue rasza Ha
OosbIne paccTosiHus.
IToa3eMHbIe XpaHUIUIIA Ta3a.
CocraB u CBONCTBa
ra3o00pa3Horo TOIIMBA.

Pacuer (U3HKO-XMMHYECKHX
CBOMCTB I'OpPIOYHUX I'a30B.

4,5

6,5

ITIKP-2.1,
[1KP-2.2

2 paszzen. 'opoackue cucremMsl
ra3opacrpeaeseHus 1 uxX
OCHOBHBIE XapaKTEPUCTHKH.
[Torpebnenue rasa.
["a3operynsaTopHble MyHKTHI U
YCTaHOBKH. DKCIUTyaTalusl
CHCTEM ra3opacrnpesiejieHus u
razonoTpeOJIeHus

2.1.

["azopacripenenurenbHbe
CUCTCMbI HACCJICHHBLIX ITYHKTOB:
TEPMHHBI U OTIPEeIICHNUS; 001Iast
cxema; KiaccHu(UKaIus CHCTEM
ra3opacrpe/ieJIeHusl.
Krnaccudukanys razonpoBo1oB.

4,5

5,5

I1KP-2.1,
[1KP-2.2

2.2.

YCTpOWCTBO M KOHCTPYKIIMH
razoBelx cereil. Ilepeceuenue
ra3onpoBOJIaMU €CTECTBEHHBIX U
HCKYCCTBEHHBIX MPETATCTBUMA.

3amuTa  ra3ompoBoJiOB  OT
KOPPO3HH. Kopposuonnsie
CBOMCTBAa  TIpyHTa M  HX
OIIpEETICHHE. N3omsmus
TpyOOIIPOBOIOB. AKTUBHBIE
METOJbl ~ 3aIIMUTHl  TOJA3EMHBIX
ra3ornpoBOJIOB OT KOPPO3HUH.

4,5

7,5

[1IKP-2.1,
ITIKP-2.2,
[1KP-2.3

2.3.

OcHOBHBIE KaTeropuu
notpeOuTeneil 1 MeTo bl pacueTa
noTpedyiseMoro UMM Tasa.
Pexumbl  moTpeOneHust  rasa.
Onpenenenne pacyeTHBIX
pacxoJoB raza 1o  BHJAM
noTpeduTesnen.

4,5

6,5

[TIKP-2.6




2.4.

lNazoperynaropHele MyHKTBI H
YCTAaHOBKU.  TeXHOJIOrMYecKue
CXEMBI " obopymoBaHue.
[TpuHIMIBI paboThI,
KOHCTPYKLMHU, XapaKTEPUCTUKHU
U OCHOBHBIE THUIIBl PETYJIATOPOB
JABJICHUSI.

Br160op TEXHOJIOTMYECKOT0
obopynoBanus ['PIT u I'PVY.
l"azopacnpenenurenbHbie
CTaHIUH. TexHonornueckue

cXeMbl M 000pyAOBaHHE. YueT
NACXOTA TARA

4,5

8,5

I1KP-2.1,
[1KP-2.4,
I1KP-2.3

2.5.

CtpouTtenbCTBo, HCIIEITAHHUE,
MpUeMKa B OKCIUIyaTaIuio
ra3ompoBOJIOB U 000pyHAOBaHUs
I'PII.

4,5

7,5

I1KP-2.1,
[1IKP-2.2,
ITIKP-2.3,
[1KP-2.4,
ITKP-2.6

3 pazgen. ['mapaBnuyueckuii
pacyer cucTem
razopacrpeeaeHus 1
ra3onoTpeOaeHus

3.1

PazpaboTka pacdyeTHOU CXEMBbI
ra3opacnpeeIuTeIbHON CeTH.
Onpenenenue pacyeTHbIX
pacxoloB Trasza i Y4acTKOB
ra3opacnpeieuTeIbHON CETH.

4,5

6,5

I1KP-2.2,
I1KP-2.5

3.2.

Omnpenenenve MoTepb JaBICHUS
B TYIHKOBBIX Pa3BETBJICHHBIX U
KOJIBIIEBBIX ra3omnpoBogax
HU3KOT'0, CPEIHEr0 U BBICOKOTO
TaBJICHUSI.

4,5

7,5

I1KP-2.2,
I1KP-2.5

4 pazpen. Teopernueckue
OCHOBBI CXKUTaHUS rasa.
["a30BbI€ TOpENKH U UX
OCHOBHBIE XapaKTEPUCTUKU

4.1.

Pacuer mokaszareneid ropeHHs
ra3o00pa3HoOro TOMIUBA.
Kunetnka XuMHU4eCKUX peakiuil
ropenus. OCHOBHBIE 3aKOHBI
pacnpocTpaHEHHUs IJIAMEHH.

4,5

6,5

[1IKP-2.1,
I1KP-2.2

4.2.

Temneparypa BOCIUIAMEHEHHS.
KoHueHTpalilnoHHsle  Ipenessl
BOCIIJIAMEHEHUS. Cxopoctb
pacnpocTpaHeHus IUIAMEHU.
OcHOBHBIE PEKUMBI
pacnpocTpaHEHUs IJIaMEHH.

4,5

5,5

[1KP-2.1,
[1KP-2.2

4.3.

MeTtonp! COKUTaHUS rasa.
Y eToi4nBOCTh TOpEHMUSL.
SBneHus OTppIBA M IPOCKOKA
IIJIAMEHU. Crabunuzanus
TOPEHUs.

4,5

5,5

[1KP-2.2




Knaccudukanust U  OCHOBHBIC
DJIEMEHTHI Ta30BBIX TOPEJOK.
Crioco0mI OpraHu3aIu
mporecca ropeHusl.
4.4, Hudbdy3nonnsie TOPEJIKH, 1 45 55 | MIKP-2.2
HUHKEKIIMOHHbBIE TOPEIKH
HETIOJIHOIO n IOJIHOTO
MPEBAPUTEILHOTO  CMEIICHHSI,
TOPEIKH C TPUHYIUTCIBHOU
oaavel BO3IVXA.
4.5. |PacyeT ra3oBbIX TOPENOK. 1 1 45 6,5 [1IKP-2.2
5. |5 pasnen. Mcnons3oBanue rasa
Ha OBITOBBIC HYXIBI.
DKCIUTyaTanus, pEMOHT,
HaJIe)KHOCTh CUCTEM
ra3ocHa0KeHHS.
Hcnonn3oBanne CKMKEHHBIX
YIJIEBOIOPOIHBIX Fa30B
TIKP-2.1,
'azocHaOxeHue KUWIBIX TOMOB. TIKP-2.2,
>1 BoITOBBIE Ta30BbIE TPUOOPBHI. . . 4 451 105 [1KP-2.4,
IIKP-2.3
Ob6nacth IPUMEHEHUs u
cpoiictBa CYI'. Mcnons3oBaHue [IKP-2.1
52.|CYI’ B OpiITy. XpaHeHwue, 1 1 6,5 85 HKP-Z. 2’
TPaHCIIOPT u CIIOCOOBI '
perazudukanuu CYT.
OCHOBBI Oe3omacHoit TKP-2.1,
IKCILTyaTaIuu CHCTEM IKP-2 2
razocHaOxenus. O6ciayxuBaHue 102 IKP-2 3’
53.|m  peMoHT  Ta30MpPOBOJIOB. 1 5’ 11,25 HKP-Z. 4’
ABapuiiHble paboTHI Ha HKP-Z.S’
ra3onpoBOJIax. Hanexnocts HKP-Z. 6’
CHCTEM Ta30CHA0KEHHS. '
6. |6 pa3nen. Has koHTaKTHas
pabora
KonTakTHbBIE Yackl Ha MKP-2.1
6.1. |[KOHCYIBTAIMIO TI0 KYPCOBBIM 1,25 HKP-ZI.Z’
IPOCKTAM
7. |7 pazaen. Kontposb
TIKP-2.1,
TIKP-2.2,
TIKP-2.3,
7.1. |9k3amen 27 TKP-2.4,
TIKP-2.5,
ITKP-2.6
5.1. JIekun
Ne [ HammenoBaHue pasnena N
. HanmeHoBaHHE 1 KpaTKOE COJIepP KaHUE JTCKITUI
/1 ¥ TEMBI IEKITHH
. TexXHIIecKHe I gacqu (DU3UKO-XUMUIECKIX CBOI:ICTB TOPIOYMX Ta30B. .
AKOHOMUUECKIE acueT GU3NKO-XMMHUYECKUX CBOWCTB TOPIOYHX Ta30B. OmpeneeHue:




MIPEUMYIIECTBA MIPH
MCIOJIb30BAHUH Ta3a.
Knaccudukanms
TOPIOYHX T'a30B.
XapakTepuCTUKH
ra30BbIX MECTOPOKICHUN
Poccuu. I"a3zoBrle,
KOHJICHCATHEIE,
HeTsIHBIC
MECTOPOKICHHUS.
O6paboTka rasa.
TpancnoprupoBanue
ra3a Ha OoJpLINe
paccrosaus. [logzemubie
XpaHUJIUINA Ta3a.
CocraB u cBOMCTBa
ra3000pa3HOro TOMIIMBA.
Pacuer pusuko-
XUMHYECKHUX CBOICTB
TOPIOYHX T'a30B.

BBICIIICH M HU3LIEH TEIUIOTHI CrOPAHUS Ta30BbIX CMECEH, MIIOTHOCTH CMECH,
OTHOCHUTEIILHOM TIOTHOCTH, unciaa BoOOe, HIKHEro M BEPXHETO IPE/EIoB
BOCIIJIAMEHSIEMOCTH, ONpECICHNE TEeMIIEpaTypbl TOPEHUS CMECH Ta30B,
JABJICHUS MIPU B3PbIBE FA30BO3/IYIIHON CMECH.

["azopacnpenenuTenbHbI
€ CHCTEMBI HaCEJICHHBIX
MyHKTOB: TEPMHHBI U
onpeeaeHus; oomas
cxema; KiiacCH(pHKaIus
CUCTEM
ra3opacrpe/ieieHHs.
Knaccudukanms
ra30MpoBOJIOB.

["a3opacnpenenuTenbHble CHCTEMbl HACEJICHHBIX IyHKTOB: TEPMUHBI U
ompejesieHus; o0mas cxeMa; KIacCU(PUKAIUS CUCTEM Ta30pacipeieiiCHus.
Knaccudukaius ra3onpoBo/ioB.

Fa30paCHp€H€HHTeHBHBIC CHUCTCMBbI HACCJICHHBIX HYHKTOBI TepMI/IHI)I nu
onpejeiecHus; o0IIas cXema; KiIacCH(pHUKaIUsi CHCTEM Tra3opacrpeiciieHus
FOpOI{OB 1 HACCJIICHHBIX HyHKTOBZ O[[HOCTyHCH‘-IaTaSI, IIByXCTyr[GHLIaTaSI, Tpex
Y MHOTOCTYIICHYATasi CHCTEMA.

Knaccudpukanus ra3onpoBOJOB: IO JaBJICHUIO, [0 HA3HAYCHHIO, TIO
KoH(UTypaluy, MO Marepuany TpyO, MO MeCTy PacIlOJIOKEHHUS.
[Ipucoeaunenue norpeduTeneil k ra30BbIM ceTsiM. CXeMbI TOPOJICKUX CUCTEM
rasocHa0OKeHusl.

YerpoicTBO U
KOHCTPYKLIUU Ta30BBIX
cerel. [lepeceuenue
ra3onpoBo/iaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPENATCTBUMN.
3amuTa ra3onpoBooB OT
KOPpO3UH.
Koppo3znonnsie cBoiicTBa
IPYHTa U UX
onpexaeneHue. M3omsamus
TpyOOTIPOBOIOB.
AKTHBHBIE METOBI
3aLIUTHI TOJI3EMHBIX
ra3onpoBOJIOB OT
KOPpO3UH.

YCTpoNCTBO M KOHCTPYKLMU ra3oBbIx ceTell. IlepecedeHne razonpoBonaMu
€CTECTBEHHBIX U UCKYCCTBEHHBIX MPEMSATCTBUI.

VYCTpolCTBO M KOHCTPYKIMM Ta30BbIX ceTedl. TpyObl, marepuaisl Tpyo,
coprament, ['OCT. Apmarypa u obopymoBaHue ra3omnpoBojoB. OCHOBHBIE
IIpaBWJIa MPOKJIAJKU Ta30IIPOBOOB Pa3IMYHbIX JABJICHUN.

OcCHOBHBIE KaTErOpUH
MOTpeOuTENEH 1 METOTBI
pacueTa moTpebaseMoro

OcHoBHbIE KaTeropuu NoTpeduTesne u MeTo bl pacyera NoTpedasieMoro UMu
rasza. Pexumsl notpebienus raza. OnpeeneHne pacdeTHbIX pacXo/10B ras3a o
BUJIaM TIOTPEOUTENEH.

MU




rasza. Pexxumsl
noTpeOeHus rasa.
Onpenenenne pacyeTHbIX
pacxo/oB rasza 1o Bujgam

OcHoBHbIE KaTeropuu NoTpeduTesei u MeToAbl pacyera NoTpedasieMoro UMu
raza. Hopmbel motpebnenust raza. Pacdyer ra3zoBoro morpeOiieHus raza B
ropojiax, MOoceaKax 1 CeIbCKON MECTHOCTH.

Pexumbl motpebnenus raza. OcoOeHHOCTHM pexuMa NOTpeOsieHus rasa
OCHOBHBIMH KaTEropysMH MOTpeOuTeNnei. I '010BOM, HeIeNbHBIA U CYyTOYHBIN
rpaduku norpednenus raza. Koagduuuents: HepaBHOMepHOCTH. ['010Bast U

noTpeOUTeNeH. CyToOYHas  HepaBHOMepHOcTH.  Pacyer  romoBo ¥ CYTOYHOHU
HEPABHOMEPHOCTH.
OmnpeneneHne pacueTHBIX pacxXoJI0B ra3a 1o BUJaM 1oTpeduTeen.
I"a3operynsTopHble NMYHKTBI M YCTAaHOBKH. TEXHOJIOTMYECKHE CXEMbl U
000 opadue. IIpuHIMIIEI a00Tbl, KOHCTPYKLHMH, XapaKTE€PUCTUKU H
I"azoperynaropHsble PYA PUHI p ’ PYKILHH, - Xap p

MYHKTBl U YCTAHOBKH.
TexHONnOornyecKue CxeMbl
1 000pyI0BaHue.
[Tpununs! paboTH,
KOHCTPYKLIUH,
XapaKTePUCTUKU U
OCHOBHBIE TUIIBI
PETYJIATOPOB JABJICHUS.
Br16op
TEXHOJIOTUIECKOTO
obopynoBanus ['PII u
I'PY.
I"azopacnpenenurenbHbI
€ CTaHIIUH.
TexHoNIornuecKrne cXxeMbl
1 o0opynoBaHue. Y4er
pacxoja rasa.

OCHOBHBIC TUIIBI PETYJIATOPOB JIABJICHUSI.
Br16op texHonmorndeckoro obopynoanus [ PITu I'PY.
l'a3opacnpenenuTenbHble  CTAHIMH. | E€XHOJIOTUYECKHE
o0opynoBaHue. YUeT pacxoja rasa.

CXCMbI n

I'azoperynaropHble IyHKTBI W YCTaHOBKHM. TE€XHOJOIMYECKHE CXEMBI HU
obopynoBanue. Dunprpsl. [IpenoxpaHuTenbHbIE KiIamaHbl W apMarypa.
Omnpenenenue pacyeTHbIX HapamMeTpoB. BbIOOp perynsiTopoB JaBieHUS U
JIpyroro 000py0BaHUS. KoHTponbHO-n3MEpUTENIBHBIE npuOopbI
ra3operyjsITOpHbIX IIYHKTOB M YCTAaHOBOK. Y4eT pacxoja rasa. Cxemsl
IIYHKTOB M3MEpEeHMsI pacxoja rasa. ['a3oBble cueTYMKH, UX BBIOOp H
ycraHoBka. M3mepurenbHble auadparmel. Pacxomomepsl. Omnpenenenue
OonTUMaIBHOIO paguyca nercrsus I'PIIL

[TpuHuunsl paboThl, KOHCTPYKLMH, XAPAKTEPUCTUKU MU OCHOBHBIE THIIbI
PEryIsSTOPOB AABICHHUS.
JlpoccenbHble  OpraHsbl
pEryasTopoB
nasieHus. KOHCTpyKIIMH, XapaKTEpUCTUKUA U OCHOBHBIE THUIIBI PETYJIATOPOB
JTABIEHUS IDIMOTO W HEMDIMOTO JTENCTBUA

perymnstopoB. Pacuer npomyckHO# criocoOHOCTH

CTpouTeNnbCTBO, MCHBITAHUE, MPUEMKA B HKCIUTyaTalMIO Ta30MpPOBOJIOB U
obopynosanus I'PII.

CtpouTennCcTBO,
CTpouTenbCTBO Ta30MpPOBOAOB: HApYXKHBIX W BHYTPEHHMX, CTaJlbHBIX U
WCIIBITaHUE, IPUEMKA B
HNOJMUATUICHOBBIX. CHOCOOBI COETMHEHHs Ta30MpPOBOJOB M MX KOHTPOIIb.
AKCILTyaTaIIIo o
[IpucoeanHenre HOBBIX Ta30MpPOBOJIOB K AeicTByromUM ceTsM. CrocoObl
ra3onpoBOJIOB U o 9
POBOA MPOKJIAJAKMA TMOA3EMHBIX Ta30MpOBOJOB: C YCTPOWCTBOM TpaHUIEH U
obopynosanus ['PII. .
Oectpanieiinple. VcnpITaHusT HapyKHbIX M BHYTPEHHHMX Ta30MpOBOJIOB
pa3IMYHBIX JABJIECHUN U IPUEMKA UX B IKCILTYaTALHIO.
Pa3zpabotka pacuetnoii |Pa3paboTka pacueTHON CXEMBbI ra30pacipeieTUTEIHHON CETH.
CXEMBI Onpenenenne pacueTHBIX pacxoioB rasa JUTSt Y4aCTKOB
razopacnpeieIuTeNIbHON [ra30pacnpeieIuTeIbHON CETH.
CETH. Pa3zpa0OoTka pacyeTHOH cXeMbl ra3zopacrpeeluTeNbHON CeTH HAceIeHHOIo

OrnpeneneHne pacyeTHbIX
pacxo/ioB rasa Juist
YYacTKOB
ra3opacnpeenuTeIbHON
CETH.

ITYHKTA.

Onpenenenne pacyYeTHBIX pacxooB rasa JUIS Y4acTKOB
ra3opacupeeIuTeIbHON CETH € Y4E€TOM IIyTEBOI'O PacxoJa M TPAH3UTHOIO
pacxoja, /Ui COCPEeJOTOUEHHBIX OTpeOuTeNei.

Omnpenenenne noreppb
JABJIEHUS B TYIIMKOBBIX
Pa3BCTBJICHHBIX U
KOJIBLIEBBIX
ra3onpoBoJiaX HU3KOTO,
CPEIHEr0 U BBICOKOTO
JABIICHMSL.

Onpenenenne noTepb AaBJIECHUS B TYNIMKOBBIX Pa3BETBICHHBIX U KOJIBLEBBIX
ra30MpoBOJIaX HU3KOT0, CPEHETO U BBICOKOTO IaBIICHHU.

Onpenenenne noTepb AaBJIECHUS B TYNHMKOBBIX Pa3BETBICHHBIX U KOJIBLEBBIX
ra3o0MpoBOJIaX HUKOT0, CPEAHETO U BBICOKOT'O IaBJICHHUS.

Pacuer TynuKOBBIX Pa3BETBICHHBIX U KOJBIEBBIX ra30BbIX ceTell. KombiieBole
CETH U UX OCHOBHBIE OTIIMYHUSA OT TYNMHKOBBIX. OnpeiesieHre MoTephb AaBIeHUs
B ra30IIpOBOJAaX HU3KOI'0, CPETHETO U BBICOKOTO JaBJICHUs. PacueTHbIe cXeMBl
otnauu raza u3 cetu. Koappuuuent




CKMMAeMOCTH W €ro ydeT NpH THAPABINYECKOM pacyere. PacueTHbie
(hopMyIIbI, TAOIUIIEI U MOHOTPaMMBI. PacdeT MECTHBIX COPOTUBIICHHIA. YUeT
JIOTIOJTHUTEIBHOTO JIABJICHMS, BO3HUKAIOIIETO M3-3a PA3HOCTH IIJIOTHOCTEH
rasza v Bo3zyxa.

Pacuer mmokazareneit
TOPEHHUsI Ta3000pa3HOTO
TOIJIMBA.
KuHeTHka XUMUYEeCKHUX

Pacuer nokasareneii ropeHust ra3000pa3HOro TOILIUBA.
Kunernka  XMMHMYECKHX  peakuuil  ropeHus.
pacnpocTpaHeHus IUIaMEHU.

OCHOBHBIE 3aKOHBI

Pacuer nokasaresneit ropeHust ra3000pa3HOro TOIUIMBA.
Pacuer npoaykroB cropanus. TemnepaTypsl TOpeHuUs - KaJIOpUMETPUUECKas,

) peaKIui ropeHus. KapOIPOU3BOJUTEIBHOCTb, TEOpETUYECKas, JcicrBuTenpHas. CKOpOCTb
OCHOBHBIE 3aKOHBl  |XUMUYECKHX PEaKIHil. 3aBUCHMOCTh CKOPOCTH OT TEMIIEPATyphl. DHEPrus
pacmpoCcTpaHCHHS aKTUBAIMU. 3aKOH AppeHnyca.

IUIAMEHHU. Kunernka xumuyeckux peakuuil ropeHus. HepasperBieHHble U
pa3BETBIEHHBIC LENHbIE peakiuuu. OCHOBHBIE 3AaKOHBI PAaCIPOCTPAHEHUS
IIJIJAMEHU.

Temneparypa BOCILJIAMEHEHHS. KoHuenrpannonueie IIpEAEIIbI
Temmnepatypa BocrulaMeHeHus. CKOpoCTh pacnpocTpaHeHus miaaMeHd. OCHOBHBIE PEXUMBbI

BOCIUJIAMEHEHUS. pacIpoCTpaHEHHUs INIAMEHH.
Konnentpanuonnsie |[Temneparypa BOCIUIAMEHEHUS. Konuenrpanuonssie IIpEIENbl
IIPEEIIbI BOCILIaMEHeHHUs. TeroBoe BOCIUIaMEHEeHMe. TeMneparypa BOCIUIAMEHEHMUS.
BOCIUIAMEHEHUS. MeTobl 3KCIEPUMEHTAIBHOIO OIIPENETICHHS TEMIIEPATYPhl BOCIITIAMEHEHMS],

10 CxopocTb 3akuranus. KOHIIEHTpalMOHHBIE TPaHULbl BOCIUIAMEHEHHS.

pacnpocTpaHeHus Ckopoctb pacnpocTpaHEHUs IJIAMEHH. OcHoBHbIE PEKUMBI
wiaMeHu. OCHOBHbBIE  |paclipocTpaHeHus IlaMeHd. HopManbHOe pacnpocTpaHeHue IJIaMEHU U €ro
PEKUMBI CKOPOCTb. Teopus HOPMAaJIbHOT'O pacnpocTpaHeHUs IUIAMEHHU.
pacupocTpaHeHus Pacnpoctpanenue mnmamenu B Tpybax. CKOpPOCTb PacIpOCTpaHEHHUS.
MIJIAMEHH. Kputnueckuit quamerp.
Meroasl CKUTraHus Tas3a. YCTOWYMBOCTb TOpeHHud. SIBiIeHUS OTpbhIBA U
pocKkoka rmiaaMeHu. CTabunu3anus ropeHus.
Meroasl CKUraHus Tras3a. YCTOWYMBOCTb TOpeHus. SIBIeHUS OTphIBA M
Meroasl CKUTaHMs Tasa.
. npockoka riameHu. Cradunu3zanus ropeHus. PacnpocTpaHeHue miaMeHu B
Y CTONYMBOCTE TOPEHUS. K .
11 STBieHus OTpHIBA JJAMAHApHOM  ITOTOKE. OHYCHO€ IUlaMi M  €ro  yCTOM4YMBOCTb.
OKCIIEpUMEHTAIBHOE ONPEJEIIEHNE CKOPOCTH PAacCIpOCTPAaHEHUs IUIAMEHU
MPOCKOKA ILITAMCHH. MeTosioM ['tou-MuxenbcoHa. 3aBHCHUMOCTb CKOPOCTH PacIpOCTpaHEHUS
Crabunuzanusi ropeHusl.
IUIaMEHU OT COCTaBa cMecu M Temmeparypbl. Ctabuiau3zanus HOPMaIbHOTO
IJJAMEHU HA TopeiiKe. SIBIEHHE MPOCKOKAa M OTpbIBA IJIAMEHHU. Y CIIOBUSA,
ONPEIENAOIUE IPOCKOK U OTPBIB INIAMEHH.
Knaccugukanuss ¥ OCHOBHBIE 3JIEMEHTHI Ta30BbIX ropenok. CrocoObl
OpraHu3alMy MPOLECcca TOPEHUSI.
Knaccuuxanys u Knaccugukanuss ¥ OCHOBHBIE HJIEMEHTHI Ta30BbIX Tropeiok. CrnocoObl
OCHOBHBIC 5JICMCHTRI OpraHu3alMH MPOLECCa TOPEHUSI.
Ta30BBIX TOPEIIOK. Jnddy3noHHbIE TOPEIKH, WHXEKIIMOHHbIE TOPEIKH HEMOJHOIO M MOJIHOTO
Cnocobxt oprammsanmy MIPEABAPUTEIIBHOTO CMEIIEHUS, TOPEIKH C NPUHYIUTENBHOW moaadeit
nmponecca ropenus. | oo yxa.
AuppysuonmEre Knaccudukanus u OCHOBHBIE DSJIE€MEHTHI Ta30BbIX Topenok. CrnocoObl
12 |ropenku, uHKeKUHOHHBIC OpraHM3alMu Ipoluecca TopeHMs. VHXEKINOHHbIE TOpenku. lopenku

TOPEJIKH HETIOIHOTO U
IIOJIHOTO
IIPEABAPUTEIIBHOTO
CMELICHUS, TOPEJIKU C
MIPUHYIATEIBHON
[oIaue BO31yxa.

MOJHOTO TPEBAPUTENBHOTO CMENIEHUs] Tra3a C BO3AyXOoM. lopenmkn ¢
OTHEYMOPHBIMHM HacaJKaMHU: TYHHEJbHBbIE M MHOTOKaHalbHbIe. ['openku c
METAJUIMIECKUMHU CcTabmim3aropaMu. MHKEKIIMOHHBIE CMECUTENH TOPENIOK.
WHTeHCcuBHOCTh CKUTaHusl ra3a. OCHOBHBIE XapaKTEPUCTUKHU TOPEJIOK.
Wznyyaromas crnocoOHOCTh Topenok. ['openku nHppakpacHOro H3ITy4EeHHUS.
Tennonpon3BoAUTENIEHOCTh TOPEJIOK M UX TPUMEHEHHE.

I/IH)KGKI.[I/IOHHBI@ TOPCIIKHU IMMOJTHOT'O U HACTUYHOI'O CMCIICHMS ra3a €




BO3ayXoM. [Imams, cTpykTypa mjiaMeHu, BHYTPEHHUN U HapY>KHbIA KOHYCHI.
Koapduuuentsr nepBuyHoro Bo3ayxa. Pasmepsl minamenun. OCHOBHBIC
KOHCTPYKLIUU TOPENIOK, MPOU3BOAUTEIHLHOCTh, 001aCTh TIPUMEHEHHUS.
Knaccuukanuss ¥ OCHOBHBIE BJIEMEHTHI Ta30BbIX Topesok. CrocoOb
OpraHM3aliy Mpolecca TOPeHHUsL.

Juddy3noHHbIE TOPEIKH, WHXEKIIMOHHBIE TOPEJIKH HEMOJIHOIO M MOJIHOTO
MPEIBAPUTEIILHOTO CMEIIEHUs, TOpeIKH C MNPUHYIUTENbHON mojgaueit
BO3/yXa.

13

Pacuer ra3oBbIx ropenok.

Pacyer razoBsIxX ropesnoxk.

Pacyer MH)KEKLIMOHHBIX ropesok. BriOop pacueTHbix mnapamerpoB. Pacuer
ropesku. Pacder MHKEKIMOHHOIO CMECHTENS, KOHCTPYKTHUBHBIM pacuer
ropesnku. Pacyer mapameTpoB ropesky MpH HEPACYETHBIX YCIOBHUSIX PAOOTHI.

14

I"azocHa0keHue KUITBIX
JIOMOB. BrITOBBIE
ra30BbIe TPHOOPHI.

["a3zocHabxeHne KUIbIX JOMOB. BpITOBBIE ra30BbIe TPUOOPHI.
l'azocHabGxeHne  KWIBIX ~ JOMOB.  BBITOBbIE  ra3oBble  MPHOOPHI
BuytpugomoBbslie razonpoBoabl M HUX ycTpoicTBO. [lpaBuna mnpoxnaaxu.
Pacnionoxxenne OTKIIOUAIOMIUX YCTPOMCTB. YCIIOBUSI YCTAaHOBKH OBITOBBIX
npubopoB. TpeOoBaHus K TMOMEIIEHUAM. [ 'HapaBIMYeCKUl  pacyer
BHYTPUJOMOBBIX I'a301poBoJ0B. OTBOA NPOAYKTOB Cropanus. JpIMOX0bl U
UX pacuer.

l"azoBbie muthl. 3aBucumoctb KIIJI muTel U copepxkaHusi OKUCH yriaeposa B
MPOJYKTax CropaHusi OT €e Harpy3Ku. PacueTHble XapaKTepUCTUKU T'a30BbIX
wit. [a30Bble  BOJOHArpeBareind U JApyrue€ KOMMYHaJIbHO-OBITOBbIE
npubopbl. X KOHCTPYKIIMK ¥ OCHOBHBIE XapaKTEPUCTUKU. ABTOMATHYECKUE
yCTpOMCTBa M Ta30mpoBOJbl MNpUOOpOB. BeHTwisius rasupuuupyemMbix
OMEIIECHUN.

15

OO6nacTh NpUMEHEHUs U
cBoiictBa CVYT.
Ucnons3oBanue CYT B
ObITYy. XpaHeHue,
TPaHCIOPT U COCOOBI
perazu¢pukanuu CYT.

Ob6nacte npumenenust u coiictBa CYI'. Hcnonb3oBanne CYI B ObITy.
XpaHeHue, TpaHCTIOPT U c1tocoOb! perazupukanuu CYT.

Ob6nacte nmpumenenus u cpoiictBa CYT'. IlonydyeHue COKMKEHHBIX ra3oB W3
MOMYTHBIX HE(PTAHBIX ra3oB M Ha HedTenepepadaThIBAIOMIUX 3aBOJAX.
TexHoIOrnuecKne CXeMBI.

Ucnons3oBanne CYI' B ObiTy. OCHOBHBIE (PU3UKO-XMMHUYECKHE CBOMICTBa
CKWJKEHHBIX  YIVIEBOAOPOJIHBIX Ta3oB. (CBoOHCTBa  MHAMBHUIYAJIbHBIX
YTJIEBOJIOPOIOB B JKUJIKOM U MapoBOi (ha3ax, BXOISAIIUX B COCTAB CKMKECHHBIX
razoB (C)H, ynpyrocTs napos, 8, mpe/essl B3pbIBaeMOCTH U Ip.). CMecH razoB
u xuakocteil. 3akon ambrona u Paynsa. |-P - nuarpamma yrieBonoB u
npaktudeckoe ee npumeHeHne. '[OCT Ha C)KMKEHHBIE YTITIEBOLOPOIHBIE Ia3bl,
NpelHa3HauYeHHble JJI1 Ta30CHA0KEHHS KOMMYHAIbHBIX, OBITOBBIX H
IIPOMBIIIJIEHHBIX NPEATIPUATHI.

Xpanenue, TpaHcropt U crocodObl perazudukanmu CYID. VYcranoBku
CKMKEHHBIX YIJIEBOJOPOJHBIX Tra3oB y mnorpebuteneil. Knaccudukarms
yCTaHOBOK. ['a3o0ayutoHHBIE ycTaHOBKH. MX o00opymoBaHue W pacuer.
["a306amioHHbIE YCTAaHOBKM WHAMBHIYyajbHbBIE, paclojiaraéMble BHYTPHU
3/1aHUsl U BHE 37aHMs, TpyNmoBble. TpeOoBaHUS K Pa3MEIICHHUI0 YCTaHOBOK.
I'pynmoBble  ycTaHOBKM C TOJ3EMHBIMH pe3epByapamMHu. Y CTPOMCTBO
MO/I3eMHBIX pe3epByapoB. PacueT pezepByapHbIX ycTaHOBOK. OO0OpyI0BaHHE.
Hcnapurenu.
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OcHOBEI Oe301acHOM
AKCIUTyaTaI[il CUCTEM
ra3ocHa0KEHHS.
OO6cnyxuBaHue u
PEMOHT T'a30IPOBOIOB.
ABapuiiHbie paboTHI Ha

OcHoBBI 6€3011aCHOM IKCIITyaTalluu CUCTeM Ta30cHa0keHus. O0cmyKuBaHue
Y PEMOHT Ta30IPOBOIOB. ABapuiHBIC padOTHI Ha ra30mpoBoiax. HamxexHocTh
CHUCTEM Ira30CHA0KEHHS.

Opranu3zanys padoT 1Mo IMyCKY Ta3a, BEIBOJIA ra30IIPOBOIA U3 SKCIUTYaTaIlHH.
TexHuka 6€30MaCHOCTH MPU IKCILTyaTallUU Ta30BBIX CETEH.




ra3oInpoBOJiax.
HanexxaocTh cuctem
ra3ocHaOXeHUs.

OnpeneneHne TEXHUYECKOTO COCTOSIHUS IIOJ3EMHBIX M BHYTPEHHHX
ra3oIpoBOJIOB, TEXHUUECKOE AUArHOCTUpOBaHue. TeKylui U KaluTaabHbII
PEMOHT Ta30NpPOBOJOB, BHJbl HEUCIPABHOCTEH, TEXHOJIOTHS BBITOJIHEHUS
OCHOBHBIX PEMOHTHBIX paloT. Jlokanu3amuss M JIMKBUIAIMS aBapUNHHBIX
CUTyallUd, aBapUHHO-JMCIIETYEpCKasl Cly:k0a, BHUAbI aBapuUHHBIX pPadOT.
Hage:xxHOCTH  CHUCTEM  Ta3opacHpeleNeHHs, OTKa3, IIOTOK  OTKAa3oB,
BEPOATHOCTb OTKA30B, PACYET HAJEKHOCTH Ia30BOM CETH.

5.2. [IpakTuyeckue 3aHsATUs

Ne
/o

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHSITUH

HaumeHnoBanue u COACPIKAaHUC ITPAKTHICCKUX 3aHATHI

TexHuueckue u
YKOHOMUYECKUE
MIPEeUMYIIEeCTBA MIPU
MCIIOJIb30BaHUU Ta3a.
Krnaccudukanus
TOpIOYHX Ta30B.
XapakTepucTUKu
ra30BbIX MECTOPOXKICHUN
Poccuu. I"'a3zoBrle,
KOHJICHCATHBIE,
HeTSIHBIE
MECTOPOKACHHUS.
O6paboTka rasa.
TpancropTupoBaHue
ra3a Ha OoJbIINe
paccrosinus. [logzemHuble
XPaHUJIUIIA Ta3a.
CocraB u cBOKCTBa
razo00pa3HOro TOIJIMBA.
Pacuet ¢usuko-
XAMHYECKUX CBOMCTB
TOpIOYHX Ta30B.

PacueTr pu3MKO-XMMHUYECKUX CBOMCTB FOPIOYUX Ia30B.
Pacuer pU3MKO-XMMHUYECKHX CBOMCTB rOPIOYMX ra30B.

OcHOBHBIE KaTErOpUH
notpeduTeneil 1 MeTobl
pacyeTa noTpedIIsIeMoro

UMM ra3za. Pexxumbl
noTpedeHus rasa.
Onpenenenne pacueTHBIX
pacxo/IoB rasa 1o BHIaM
notpeOuTenei.

OcHOBHBIE KaTErOpUH MOTPEOUTENEN U METO bl pacyeTa HOTPEOIIEMOro UMU
raza. Pexxumel norpebienus raza. OnpezneneHne pacueTHbIX pacxoJloB rasa
10 BUJaM TTOTpeOuTENeH.

Omnpenenenue mnoOTpebNCHUE Ta3a HACENEHHBIM ITYHKTOM 110 T'OJIOBBIM
HopMaM. Omnpe/iesieHre 4acoBbIX PACX0JI0B Ta3a M0 BUAAM MOTpeOUTeneH.

I"azoperynaropHsie
MYHKTHI U YCTAaHOBKH.
TexHOIOorn4ecKue CXeMbl
1 00opynoBaHueE.
[TpuHMnIB paboTHI,
KOHCTPYKIIUH,
XapaKTEPUCTHKH U
OCHOBHBIE TUIIBI

I"azoperynsrtopHble NMyHKTBI M YCTaHOBKH. TE€XHOJIIOTMYECKHE CXEMBI U
oOopynoBanue. IlpuHUMIBI pabOThl, KOHCTPYKIMH, XapaKTEPUCTUKU U
OCHOBHBIE TUIIBl PETYJISTOPOB JaBJICHHUS.

Br160op texHonornveckoro obopynosanus ['PIT u I'PY.
I'azopacnpenenurenbHble  CTAHUUMU. [ €XHOJIOTMUYECKHE
obopynoBaHue. Y4eT pacxoza rasa.

CXECMBI n

Pacuer u monGop o6opynoBanus ['PII.




PETyIATOPOB AaBIICHUS.
Br16op
TEXHOJIOTUIECKOTO
obopynosanus ['PII u
I'PY.
["azopacnpenenuTenbHbI
€ CTaHIIUH.
TexXHOIOTHYECKUE CXEMBI
1 000opyoBaHue. Y4er
pacxoja rasa.

Pa3zpaboTka pacueTHoi

Pa3paboTka pacueTHoii cxeMbl ra3opacipeeIuTeIbHON CETH.

CXEMBI Ornpenenenue pacyeTHBIX pacxozioB rasa JUTSL Y4aCTKOB
ra3opaclpee/IuTeNIbHON [ra30pacnpeiesIuTeIbHON CETH.
CETH. Pa3paboTka pacueTHol cxeMbl Tra3opacipeeuTeIbHON CeTH.
7 |Omnpenenenue pacueTHbix |OnpeaeaeHue pacyeTHBIX pacxooB rasa JUIS Y4aCTKOB
pacxoJoB raza jid  |ra30pacnpeeInuTeIbHON CETH.
Y4aCTKOB
razopacnpeeauTeIbHON
CETH.
Onpenenenne noteps |OnpeneneHue NOTepb AaBICHUS B TYIIMKOBBIX PAa3BETBICHHBIX U KOJIBLEBBIX
JIABJICHUS B TYIIMKOBBIX [ra30IIPOBOJIaX HU3KOT'O, CPEAHETO U BBICOKOT'O JIABJICHMUS.
Pa3BETBJIECHHBIX U ['uppaBnuyeckuil pacyeT razopacupeieIuTENbHbIX CUCTEM.
8 KOJIBIIEBBIX
ra3zolpoBO/Jiax HU3KOrO,
CPEHETO U BBICOKOTO
JTABJICHUSL.
Pacuer nokazareneir  |Pacuer mokasarenei ropeHus ra3000pa3HOro TOILIMBA.
ropeHus razoodpasnoro |Kunernka  xumudeckux  peakuuii  ropenus. OCHOBHBIE  3aKOHBI
TOILIUBA. pacrpoCTpaHEHHUs IUNIAMEHH.
9 KuneTtnka xuMnyeckux
peaKuii TOPEHHS. Onpenenenue TEMIIEPATYPBI TOpEeHUs - KaJIOpUMETPUUYECKOM,
OCHOBHBIE 3aKOHBI  [)KapOIPOU3BOANUTEIILHOCTH, TEOPETHUECKOI, IeHCTBUTEIHHOM.
pacrpoCcTpaHeHus
IJIAMEHH.
PacueT ra3zoBbIx ropenoxk.
13 [PacueT rasoBbIX ropenok. KOHCTpYKTHBHBIN pacueT WHKEKIIUOHHOM TOPENKH.
["a3ocHabkeHne KUIbIX JOMOB. BpITOBBIE ra30BbIe TPUOOPHI.
Omnpenenenue pacxonoB raza. [lombop ra3oBOM MJIMTHI, TIa30BOrO
["a3ocHabkeHue KUIIbIX
14 1oMOB. BITOBBIC BOJIOHArpEeBaTeNs, ra3’oBOr0 KOTIIa. [Tonbop y3na yuera pacxoaa Trasa.
I'mppaBnuueckuil pacueT BHYTPEHHUX Ta3onpoBofoB. Pacuer cucreMbl
rasoBble MPHGOPHI. BeHTWISILMKM. Pacuer cucrembl ApiMoynaieHus. Pacuer miiomanu
OCTEKJICHUS.
O6macte nmpumenenus u |O6nacts nmpumeHnenuss U cBoiictBa CYI'. Hcmonp3zoBanue CYIT B ObITY.
coiictBa CYT. XpaHeHue, TpaHCIOPT U criocoOb! perazudukanuu CYT.
15 Hcnons3zoBanne CYI' B [Pacuer pe3epByapHBIX YCTaHOBOK C €CTECTBEHHBIM HcnapeHuem. Pacuer

ObITYy. XpaHeHue,
TPAHCIIOPT U CHIOCOObI
perazudukaimu CVYT.

pe3epByapHBIX YCTAHOBOK C HCKYCCTBEHHBIM HcIapeHueM. [ uapaBnuueckuii
pacueT ra3ornpoBooB napoBoi ¢azsr CYT.

5.3. JJaGoparopubie pabOThI

HaunmenoBanue pasaciia

No
o | TeMBI n1abopaTOPHBIX HaunmeHoBaHMe U cosiep:kaHue 1a00paTOPHBIX PadoOT
padoT
3 VCTpoiceTBo H ["a3oBas 3amopHas apMaTypa




KOHCTPYKIMU I'a30BbIX
cereid. [lepeceuenue
razoIpoBOIaMH
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
IPENSATCTBUMN.
3ammra ra3ornpoBoiOB OT
KOppO3UH.
Koppo3uonnsie cBoiicTBa
IpyHTa U UX
onpenenenue. M3omsanus
TpYyOOIIPOBOJIOB.
AKTHUBHBIE METO/IbI
3aLUTHI TOA3EMHBIX
razoIpoBOJIOB OT
KOPPO3HUH.

Brimonaenne I/ISMCPCHHﬁ, BBITTIOJTHCHHE PACUCTOB, ITIOATOTOBKA OTYECTA.

["azoperynsaropHbie
MYHKTHI ¥ YCTAaHOBKH.
TeXHOIOrHUECKUE CXEMBbI
U 000py/IOBaHHE.
[TpuHIUIBL pAOOTHI,
KOHCTPYKIIUH,
XapaKTEPUCTHKH U
OCHOBHBIC THITBI
PETYJISTOPOB JIaBJICHUS.
Br160op
TEXHOJIOTUYECKOTO
obopynosanus ['PI1 u
I'PY.
l"azopacnpenenurenbHbl
€ CTaHIIUU.
TexHOnOorn4ecKue CXeMbl
u obopynoBaHue. Yuer
pacxoja rasa.

N3yuenue YCTPOWMCTBA, JIEUCTBUSA 5 HACTIBITAHUS

ra3operyiasTopHoro mkada
BrinosiHeHME M3MEpPEHHUIA, BBITIOJIHEHUE PACYETOB, MTOATOTOBKA OTYETA.

MIPUHLATIA

CtpouTennCcTBO,
UCIIBITaHUE, PUEMKA B
HKCILTYaTaIuIo
ra3omnpoBOJIOB U
obopynosanus ['PII.

TpyObl ¥ cOeTMHUTETBHBIE JIEMEHTHI I'a30MPOBOJIOB
BelnmoniHeHNE U3MEpEHUH, BBIIIOJHEHUE PACYETOB, ITOATOTOBKA OTYETA.

14

I'azocHaOxeHMEe KUIBIX
oMOB. beITOBEIE
ra3oBble TPUOOPHI.

OHpGI[GJ'ICHI/IC THUAPABINYCCKOr0o COIMPOTUBIICHUSA Ia30BOT'0 CUCTYHUKA
Brimonnenue H3MepeHHI>i, BBITIOJIHCHHUEC PACUCTOB, IOATOTOBKA OTYCTA.

14

I"'azocHaOxeHMEe KUIBIX
oMOB. beITOBEIE
ra3oBble TPUOOPHI.

I/IsyquHe KOHCTPYKIHWH U IIPpUHIHIIA pa6OTI)I OBITOBBIX TA30BEIX IIJIUT
Brimonnenue H3MCpCHHI>i, BBITIOJIHCHHUEC PACUCTOB, IOATOTOBKA OTYCTA.

14

I"'azocHaOxeHMEe KUIBIX
OoMOB. beITOBEIE
ra3oBble IPUOOPHI.

W3ydeHre KOHCTPYKIIMU U MPUHITUIA pabOThI ra30BOT0 KOTIA
BrinosHeHne u3MepeHuid, BHIOJIHEHHE PACUETOB, MOJATOTOBKA OTYETA.

5.4. CamocTosTenbHas paboTta o

OyJaromuxcs

No

/1

HaumenoBanue pasaciia
AUCHUITIIIMHBI 1 TEMBI

CopneprkaHue caMOCTOSATENbHOM paboThI




TexHuueckue u
YKOHOMUYECKHUE
MpPEeUMyIIeCcTBa TIPU
WCIIOJIb30BaHUU Ta3a.
Knaccudukanmst
TOPIOYHX T'a30B.
XapaKkTepuCTUKU

Poccun. I"a3zoBrle,
KOHJICHCATHEIE,
HeTsIHBIC
MECTOPOKICHHUS.
O6paboTka rasa.
TpancnoprupoBanue
rasza Ha OoJpIIne

XPaHUJIMINA Ta3a.
CocraB u cBOCTBa
ra3o00pa3HoOro TOIJIMBA.
Pacuer pusuko-
XHMHYECKHX CBOMCTB
TOPIOYHX T'a30B.

ra30BbIX MECTOPOKICHUU

paccrosnus. [logzemubie

Pacuer hpu3MKO-XMMHUYECKUX CBOMCTB TOPIOYMX Ta30B.
[TpopaboTka TeOpeTHUECKOro MaTepurana.
[ToaroroBka K MpakTUYECKOMY 3aHSITHIO.
Brinonnenue paszena KypcoBoro NpoOeKTHPOBAHHUS.
TectupoBanue.

["azopacnpenenuTenbHbI
€ CHCTEMBbI HaCEJICHHBIX
MyHKTOB: TEPMHHBI U
onpeereHus; 0omas
cxema; Kiaccupukanus
CUCTEM
ra3opacrpe/ielIeHHs.
Knaccudukanms
ra30MpoBOJIOB.

["a3opacnpenenuTenbHble CHCTEMBbl HACENCHHBIX ITyHKTOB: TEPMHUHBI U
oIpeJiesieHus1; o0Ias cxema; KJIacCU(pHUKaIMs CUCTEM Ia30pacipeesieHusl.
Knaccugukanus razonpoBo1oB.
[IpopaboTka TeopeTHuecKoro MaTepuaia.
TectupoBanue

YerpoicTBo U
KOHCTPYKLIUU T'a30BBIX
cerel. [lepeceuenue
ra3onpoBo/iaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPENATCTBUMN.
3ammra ra3ornpoBoOB OT
KOPpO3UH.
Koppo3nonnsie cBoiicTBa
TPyHTa U UX
onpexaenenue. M3onsus
TpyOOIIPOBOIOB.
AKTHUBHBIE METOIEI
3alIUThl TOA3EMHBIX
ra3zonpoBOJIOB OT
KOppO3UH.

YeTpolicTBO M KOHCTPYKLMHU Ia30BbIX ceTel. [lepeceyenue razonpoBoaaMu
€CTECTBEHHBIX M HCKYCCTBEHHBIX MPENSATCTBUM.

[TpopaboTka TeopeTHuecKoro MaTepuaa.

TectupoBanue

OcCHOBHBIE KaTErOpUH
notpeduTeneil u MeToabl
pacdera

OcHoOBHbIE KaTeropuu NoTpeduTesne u MeTo bl pacyeTa NoTpedasieMoro UMu
raza. Pexxumbl notpebienus raza. OnpeeneHue pacueTHBIX pacxo/10B ras3a 1o
BHJIaM MTOTpeOUTEIEH.




MOTpeOIIEMOTO MU
rasza. Pexxumsl
noTpeOeHus rasa.
Onpenenenne pacyeTHbIX
pacxo/oB rasza 1no Bujgam
norpeOuTenei.

ITpopaboTka TeopeTHuecKoro MaTepuala.
IToaroroBka K MpakTUYECKOMY 3aHATHUIO.
BeinonHenue pasnena KypcoBOro IpOeKTUPOBAHUS.
TectupoBanue.

["azoperynsropHbie
IIYHKTBI U YCTAHOBKH.
TeXHOIOTHYECKUE CXEMBI
1 000pyiI0BaHUE.
[TpuHIUTIB PaOOTHI,
KOHCTPYKIIUH,
XapaKTEPUCTHKH U
OCHOBHBIC THUIIBI
PEryasSTOPOB JIaBIICHHUS.
Br16op
TEXHOJIOTUYECKOTO
obopynosanus ['PI1 u
I'PY.
l"azopacnpenenurenbHbl
€ CTaHIIUU.
TeXHOIOrHUECKUE CXEMBbI
1 o0opynoBaHue. Y4er
pacxoja rasa.

lMazoperynsaTopHble MYHKTHI M YCTAHOBKU. TEXHOJIOTMYECKHUE CXEMBI M
obopynoBanue. [lpuHuunel paboOThl, KOHCTPYKLWH, XapaKTEPUCTUKU U
OCHOBHBI€ TUIIBI PETYJISATOPOB JABJICHHUS.

Br16op Texnonoruueckoro odopyaoanust [ PI1 u I'PY.
l'azopacnpenenurenbHble  CTaHUMM.  T€XHOJIOTMYECKHE
o0opynoBaHue. Y4eT pacxoja rasa.

CXCMbI n

[TpopaboTka TEOPETHUECKOT0 MaTepuaa.
[ToaroroBka Kk IPakKTUYECKOMY 3aHATHUIO.
Beinonnenue paszaenna KypcoBOro NpOEeKTUPOBAHHUS.
TectupoBanue.

CrpourensCTBo, CrpouTenbCTBO, HCIBITAHUWE, IPUEMKa B HKCIUIyaTallMl0 Ta30lpOBOJIOB U
UCIBITaHue, TpueMka B (06opynoBanus ['PII.
JKCILTyaTal1Io [TpopaboTka TEOpETHIECKOT0 MaTepHaa.
ra3oIpoBOJIOB U TectupoBanue
ob6opynoBanus ['PII.
Pazpabotka pacuetHoil |Pa3paboTka pacueTHON CXeMBbI ra30pacipeaeuTeIbHON CeTH.
CXEMBI Onpenenenue pacyeTHBIX pacxoioB rasa JUTS Y4aCTKOB
ra3opacnpeIeauTebHON |Ta30pacpeeIUTEIbHON CETH.

CETH. [IpopaboTka TeOpeTHUECKOro MaTepuania.

Omnpenenenne pacyeTHbIX
pacxo1oB rasa Juist
Y4aCTKOB
razopacnpeieuTeIbHON
CETH.

IToaroroBka K IpakTUYECKOMY 3aHATHUIO.
Beinonnenue pasnena KypcoBOro IpOeKTUPOBAHUS.
TectupoBanue.

Onpenenenue norepb
JIaBJICHUS B TYITUKOBBIX
Pa3BCTBJICHHBIX U
KOJIBLIEBBIX
ra30MpoBO/IaX HU3KOTO,
CPEIHETO U BBICOKOTO
JABIICHUSI.

Onpenenenue NoTepb AaBJIE€HUS B TYMHKOBBIX Pa3BETBICHHBIX U KOJIBLEBBIX
ra3oInpoBOJIax HU3KOI'0, CPEAHETO U BBICOKOI'O IABJICHMUS.

ITpopaboTka TeopeTHUecKOoro MaTepuaila.

IToaroroBka K IPakTUYECKOMY 3aHATHUIO.

BeimonHenue pasnena KypcoBOro IpOeKTUPOBAHUS.

TectupoBanue.

Pacuer nokazaremneit
ropeHus ra3000pa3HOTo
TOIJINBA.
Kunernka xuMHYECKHAX
peakLuii ropeHus.
OCHOBHBIE 3aKOHBI
pacnpocTpaHeHus
IUIAMEHH.

Pacuer mokasareseit ropeHust ra3000pa3HOTO TOTUIHBA.
Kunernka  XMMHMYECKMX  peakUUidl  TOpPEHHs.
pacrpoCcTpaHEeHUS TIJIaMEHH.

OCHOBHBIE  3aKOHBI

ITpopaboTka TeopeTHUecKOoro MaTepuaila.
IToaroroBka K MpakTUYECKOMY 3aHATHUIO.
TectupoBanue.




Temnepatypa Temnepatypa BOCIUIAMEHEHUS. Konuenrpanuonssie IIpeenbl
BOCIUJIAMEHEHUSI. BocIiaMmeHeHusa. CKOpOCTh pacnpocTpaHeHus miiaMeHu. OCHOBHBIE PEXUMBI
KoHueHTpanmonsusle  [pacnpocTpaHeHus IUIaMEHU.
IIpEAEIIbI [IpopaboTka TeopeTHuecKoro MmaTepuania.
BOCIJIAMEHEHUS. [ToaroroBka K NpakTUYECKOMY 3aHATHIO.
10 CxopocTh Tectupopanue.
pacnpocTpaHeHus
nameHu. OCHOBHBIE
PEXKUMBI
pacnpocTpaHeHus
IJIAMEHU.
Mertoabl CxuUraHus rasa. YCTOMYMBOCTb TOpEHHS. SBIEHUS OTpbIBA U
Metoapl cxxUranus rasa. [mpockoka rmiaameHu. CtTaOuian3anus TOpeHus.
YcronunBocTs ropenus. |[IpopaboTka TeOpETUUECKOTO MaTepHaa.
11 SIBnenus orpeiBa . |TecTupoBanue
MIPOCKOKA IJIAMEHHU.
Crabunuszanus ropeHusi.
Knaccudukamus u Knaccudukanus u OCHOBHBIE DJIEMEHTHI Ta30BBIX Topenok. CrnocoObl
OCHOBHEIE seMenTe | OPTAHH3ALIH IPOLIECCa FOPEHHL.
Ta30BBIX TOPEIIOK. Knaccudukanus u OCHOBHBIE DJIEMEHTHI Ta30BBIX Topenok. CrnocoObl
CriocoGst oprasmsamuy |CPTaHH3aLHH IPOLECCa TOPEHN.
[POLECCa FOpEHH. Juddy3noHHbIE TOPENTKU, UHKEKIUMOHHBIE TOPETIKU HEMOJHOTO U IOJIHOTO
b by3nonnbie [IPEIBAPUTEIIBHOTO CMEIIEHUs, TOPEJIKH C MPUHYIUTEIbHON mojgaueit
12 |ropenku, nmkekmuonnble |03 AY*4-
TODEJTKH HEMOMHOTO 1 [TpopaboTka TEeOpEeTHIECKOTro MaTepraa.
HOJHOTO TectupoBanue
IIPEJIBAPUTEIILHOTO
CMEUIEHUSs, TOPEJIKHU C
MIPUHYIATEIBHON
[ojauen BO3ayxa.
Pacyer razoBbIX ropemnoxk.
[IpopaboTka TeopeTHUecKOro MaTepuania.
13 |Pacuer ra3oBbIX TOpENOK. TToAroToBKa K 11
PaKTU4YECKOMY 3aHATHIO.
TectupoBanue.
I"a3ocHabxeHne KUIbIX JOMOB. BpITOBBIE ra30BbIe TPUOOPHI.
I'azocHabxeHue xuibix |[IpopaboTka TeopeTHyeckoro Marepuaa.
14 JIOMOB. BrITOBEIE [ToaroroBka K IPaKTUYECKOMY 3aHATHUIO.
ra3oBble puOOpLL.  |BBINONHEHNE pa3ena KypCoBOro MPOEKTUPOBAHMS.
TectupoBanue.
O6mnacte npumenenus u |O6macte npumenenust u cpoiictBa CYI'. UcnonwszoBanne CYI B ObITY.
cBoiictBa CVYT. XpaHeHue, TpaHCHOPT U crocoObl perazuduxanun CYT.
15 Ucnons3oBanue CYT B |[IpopaboTka TeopeTnyeckoro Marepuana.
ObITYy. XpaHeHue, [loaroroBka K NpakTUYECKOMY 3aHATHIO.
TpaHCHopT U crocodsl  (TecTupoBaHue.
perazudukammu CVYT.
OcHOBBI 6e30macHoit  |OCHOBBI 0€30MMaCHOM AKCIUTyaTaIlii CUCTEM ra3ocHad)enus. O0CTyKuBaHHe
SKCIUTyaTallMy CHCTeM |W PEMOHT ra3onpoBo/IoB. ABapuiiHbie paboThl Ha rasonposojax. HanexHocts
Ta30CHaOKeHus. CHCTEM ra30CHA0KCHHS.
16 OGCTy)XUBaHAE 1 [TpopaboTka TeopeTHuecKoro MaTepuaa.

PEMOHT I'a301IpOBOJOB.
ABapuiiHbie paboThl Ha
ra3onpoBoJiax.
HanexxHoCTE cucTeM

[ToaroroBka K IPaKTUYECKOMY 3aHATHUIO.
TectupoBanue.




ra3ocHa0OXeHUS.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOMIMXCH 110 JUCHHUILINHE (MOLYJII0)

IIporpamMMoO#l TUCHHUILIMHBI NIPEYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUH, Ha KOTOPBIX HACTCS
OCHOBHOH CHCTEMAaTH3WPOBAaHHBIA MaTepuaj, a TaKkKe MPAKTUYeCKHX U JAa0OpaTOpPHBIX 3aHATHUH,
MPeIIoIaralouX 3aKperyieHue HU3y4eHHOro marepuana U (opMUpOBaHHE Yy OOydaromuxcs HEOOXOIUMBIX
3HaHUH, YMEHUH U HAaBBIKOB.

Kpome Toro, BakHEWIIMM 3TarioM H3y4eHHUS AMCLUIUIMHBI SBISETCS CaMOCTOATENIbHas paborta
o0yJaroImuxcs C HUCIHOJb30BAHUEM BCEX CpPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00bem camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYAETCS CIeIyOIIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLMILIMHBL

- IOJITOTOBKA K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHSM;

- IOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYAECHTOB;

- IOArOTOBKA K IK3aMEHY.

3am0romM yCHemHoro OCBOEHUs ATON AUCLUUILIMHBI SBJSETCS 0053aTelbHOE MOCEUICHHE JIEKIIMOHHbIX,
MPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM OoJiee, HECKOJIbKUX) 3aHATUI MOXKET
OCJIO)KHUTh OCBOEHHE pa3zienoB Kypca. Ha mpakThueckux 3aHATHUAX MaTepuall, W3JI0KEHHBIM HA JICKLUSAX,
3aKPEIUISIETCS B PAMKaX BBIITOJIHEHUS IPAKTUYECKUX 3aJaHUM, PELICHUS TECTOB, pEATM3allu NHNBHTYAJIbHBIX
3amanuil u apyrux ¢popM, npeaycMorpenubix PIT/I.

[Tpuctynas K U3y4EHHUIO IUCLUUIUIMHBI, HEOOXOIMMO B IIEPBYIO OUEPE/lb O3HAKOMUTHCS COAEPKAHUEM
PIT/I, a Takxke METOIWYECKUMHU YKA3aHUSMU MO OPraHU3alUU CaMOCTOSITEIbHONW pabOThl M MOATOTOBKHU K
MIPAKTUYECKUM U J1a00paTOPHBIM 3aHITHSIM.

[Tpu mMOAroTOBKE K MPAKTUYECKUM M JaOOPATOPHBIM 3aHATHUSM U B paMKaxX CaMOCTOSITEIIbHON pabOThI
10 U3YYEHUIO TUCLUHUIUIMHBI 00y4YaronMMcsi HE0OXO0AUMO:

- TIOBTOPUTH 3aKOHCIEKTHUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSITUU Marepuan U JONOJIHUThH €ro C y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IIpU CAMOCTOSITEJIbHOM HW3yYE€HUU TEOPETUYECKOM TEeMbl CHENaTh KOHCIEKT, HCIHOJIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTh IPAKTUYECKUE 3a/1aHHS B PAMKAX U3y4aeMOl TEMBI;

- OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI MO Teme, ucnoib3ys Marepuansl ®OC, nubo rpynnoBble
VHJUBUyaJIbHBIE 3a/1aHUs, [IOATOTOBJICHHBIE IIPENIOAABATEIIEM,

- IOATOTOBUTHCS K IPOBEPOUYHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

- IOATOTOBUTHCA K IIPOMEXYTOYHOU aTTECTALUH.

HTorom n3ydeHus TUCHUIUIMHBI IBISETCS 3alUTa KypCOBOI0O IPOEKTa U 3K3aMeH. DK3aMeH MTPOBOIUTCS
I10 PaCIUCaHUIO Ha IIOCIEHEM ITPAKTUUECKOM 3aHATHH. DopMma MpoBeACHN DK3aMeHa — IMCbMEHHBIA U YCTHBIN
OTBET Ha 9K3aMEHAIMOHHBINA OMJIET, THOO KOMITBIOTEPHOE TeCTHpOBaHKue B Moodle B cirydae ynalieHHON caayun
sKk3aMeHa. CTy/eHThl, He MPOILIEANINE aTTeCTAlUI0 MO rpaduKy, TOKHBI JIMKBUIUPOBATh 3a/10JDKEHHOCTh B
YCTaHOBJICHHOM MOPSJKE.

7. OueHoYHble MaTepHabl AJsi NMPOBeAeHUs] TEKYIIEro KOHTPOJIsI YCIEeBAeMOCTH W NMPOMEKYTOYHOM
arTecTauvy 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepeyeHb KOMIIETEHIIMH ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B IPOLIECCE OCBOCHUS AUCIMITIINHBI

Kox u Haumenosanue

o Buna orierouHoro
VMHJIUKAaTOpa KOHTPOJIUPYEMOM

Ne KOHTpOHI/IpyeMBIC pasacybl JUCHUTIIINHBI

/11 MOV cpencTBa
(Moryz13) KOMITETCHITHH p
TexHu4yeckue u YKOHOMHUYECKHE
Teopernueckne BOIPOCHI
MIPEUMYIIIECTBA TP MCIIOJIb30BAHHUH Ta3a.
TUIS MIPOBEICHUS
Knaccudukanms roprounx razos. .
. MMPOMEKYTOUHOU
XapakTEepUCTUKH Ta30BBIX MECTOPOKICHHIA ATTeCTAHH
1 |Poccun. I'a3oBbIe, KOHACHCATHBIE, HEPTIHbBIE ITKP-2.1, TIKP-2.2
[IpakTnueckue 3amaHus
MECTOPOKICHUSI.
TUIS MIPOBEICHUS
O6paboTka raza. TpancropTupoBaHue ra3a Ha .
MTPOMEKYTOTHOH
OobIme paccTosiHusl. [ToazemubIe
aTTeCTalluu.

XpaHWINIIA ra3a.




CocTaB 1 cBOICTBa ra3000pa3HOTO TOILIMBA. Brimonnenne  pasnenos
Pacuer (U3UKO-XUMHYECKUX CBOWCTB KypCOBOT'O IIPOEKTA.
TOPHOYUX I'a3oB. TectupoBanue.
["azopacnpenenurenbHbIE CHUCTEMBI Teopernueckue BOIPOCHI
HACEJICHHBIX MMYHKTOB: TEPMHUHBI u JUTSt MIPOBEACHUS
omnpeneseHus; o01mas cxema; KiacCupuKaIus ITIKP-2.1, IIKP-2.2 MIPOMEKYTOUYHON

cucteMm razopacmnpenencaus. Kiaccudukanus aTTeCTaluu.
ra3oIpoBOJIOB. TectupoBanue.

YCTpolcTBO M KOHCTPYKIIMU Ta30BBIX CETEH.
[lepeceuenue ra3onpoBojaMu €CTECTBEHHbIX
U UCKYCCTBEHHBIX MPETSITCTBUM.

3amuTa  ra3onpoBOJOB  OT  KOPPO3MH.
Koppo3uonnbie cBOHCTBa TIpyHTa U HX
ompenenenue. Mzomsauuss TpyOONpPOBOJIOB.
AKTHBHBIE METOJABl 3aIIUTHl  TMOJ3EMHbIX
ra3onpoBOJIOB OT KOPPO3UHU.

[IKP-2.1, I[IKP-2.2, I[IKP-2.3

Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTaluu.
TectupoBanue.

OcHoBHBIE  KaTeropuu MoTpeduTened u
METO/BI pacueTa MOTPedIsIeMOro MMM Tasa.
Pexxumbl moTpebieHust rasa. OmnperencHue
pacyeTHBIX pacXoJ0OB rasza 10 BHAAM
noTpeoOuTenei.

ITIKP-2.6

Teopernueckue BOIPOCHI
JUISL IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu.
[IpakTnueckue 3agaHus
JUISL IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu.
Brimosmnenue  pasnueion
KypPCOBOTO IPOEKTA.
TectupoBanue.

lazoperynsiTopHble TYHKTBI U YCTaHOBKH.
TexHomornuecknue cxemMbl M 0O0OPYIOBaHUE.
[puHmmns! paboTHl, KOHCTPYKLIUH,
XapaKTEpUCTUKM U OCHOBHBIE  THIIBI
PEryJIsITOpPOB JaBJICHHUS.

Beibop TexHOMOrMyeckoro 00OpYAOBaHUS
['PITuTPY.

["a3opacnpenenurenbHbIe CTaHILIUH.
TexHonornueckue cxembl U 000PYHOBAHHUE.
VYyer pacxona rasa.

I1IKP-2.1, IIKP-2.4, IIKP-2.3

Teopernueckue BONPOCHI
JUISL IIPOBEACHUS
IIPOMEKYTOUYHON
aTTeCTaluu.
[IpakTnueckue 3agaHus
JUISL IIPOBEACHUS
IIPOMEKYTOUHON
aTTeCTalUu.
Brimonuenue  pasnuenos
KYpPCOBOI'O IIPOEKTA.
TectupoBanue.

TeOpCTI/I‘-IeCKI/IC BOIIPOCHI

CtpouTenbCTBO, HCHBITAaHHE, TpPUEMKAa B TIKP-2.1, TIKP-2.2, TTKP-2.3, JUTSE NpOBE/eHNs
JKCILTyaTalUIo ra3onpoBOJIOB " IKP-2.4. TIKP-2.6 IIPOMEXYTOUHOMN
obopynosanus ['PII. o aTTeCTallu.
TectupoBanue.
Teopernueckrie BOIPOCHI
Pazpabotka pacueTHOM CXEMBI JUISL IIPOBEIEHUS
ra3opacnpeIeInuTeIbHON CETH. TKP-2.9. TIKP-2.5 MIPOMEXYTOUHOM
OmnpeneneHne pacueTHBIX Pacxo/oB rasa Ajs ’ aTTecTaluu.
YYaCTKOB T'a30paCIpeeIUTEIbHON CETH. [IpakTnueckue 3anaHus

JJI IIPOBCACHU A




MPOMEKYTOYHOM
aTTeCTallMu.
Brinmonnenue  paszienos
KypCOBOT'O MPOEKTA.
TecTupoBanue.

Teopernyeckue BOIPOCHI

TUTSE MIPOBECHUS
IIPOMEKYTOYHOU
aTTeCTalluu.
Omnpenenenue NoTepp AaBJIECHUS B TYIIMKOBBIX [IpakTnueckue 3anaHus

8 |pa3BeTBIICHHBIX W KOJIBIIEBBIX Ta30IPOBOJAX [IKP-2.2, ITIKP-2.5 IS MIPOBEICHUS

HU3KOT'0, CPETHETO U BBICOKOTO JIaBJICHUS. IIPOMEXYTOYHOMN
aTTeCTalluu.
BrinosiHeHue  paszaenos
KYpCOBOTO IPOEKTA.
TectupoBanue.
TeopeTtnueckue BOMPOCHI
JUISI IIPOBECHUS

Pacuer nokazateneil ropeHusI ra3000pa3HOTro POMEKYTOUHOM

TOILJINBA. aTTeCTallUU.

9 |KuHeTHKa XWMHYECKHX pEaKIUid TOpPCHHS. ITIKP-2.1, ITKP-2.2 [IpakTrueckue 3amaHus
OcHoBHbIE 3aKOHBI pacnpocTpaHeHUs JUISI IIPOBECHUS
TUTAMEHHU. POMEKYTOUHOM

aTTeCTallUu.

TectupoBanue.
Temnepatypa BOCILJIAMEHEHUSI. Teopernueckue BONpoOCH!
Konnenrpanuonnsie npeesbl TUTST MIPOBECHUS

10 |Bocrutamenenus. CKOPOCTh pacpOCTPAHEHUS [IKP-2.1, [IKP-2.2 MIPOMEXYTOUYHOMN
MJIaMEHHU. OcHOBHBIE PEKUMBI aTTeCTalUu.
pacnpocTpaHeHus IUIAMEHH. TectupoBanue.

Teopernuecknue BOIPOCHI
Meroabsl cxuranus Trasza. Y CTOWYMBOCTH JUTSt IIPOBEACHUS

11 |ropenus. SIBneHus OTppIBAa U IPOCKOKA [1KP-2.2 MIPOMEXYTOYHOMN

iameHd. Ctabunu3anusi TopeHusl. aTTECTaLlUN.
TectupoBanue.

Knaccudukaius W OCHOBHBIE 3JIEMEHTHI

ra3oBelx ropenok. CrnocoObl oOpraHuzanuu Teopernyeckue BOIPOCHI

poruecca ropeHusl. UL MIPOBEICHHUS

12 |/luppy3nonHbIE TOPENKH, HMHXEKIUOHHBIE [TKP-2.2 POMEKYTOUHOM
TOpENKU HEIOJIHOTO u MOJIHOTO aTTeCTalllu.
NPEBAPUTENLHOTO CMEIIEHUS, TOPEJIKH C TectupoBanue.
[IPUHVINUTEIBLHON MOJaY€l BO3VXA.

Teopetnuecknue BONpPOCHI
IE IPOBECHUS
IIPOMEKYTOUHOU
aTTeCTalllu.

13 |Pacder ra3oBBIX rOpENOK. [1IKP-2.2 [IpakTuueckue 3anaHus

IE MIPOBECHUS
IIPOMEKYTOUHOU
aTTeCTalUu.

TectupoBanue.




TeopeTnyeckre BOMPOCHI

TUIS MIPOBEICHUS
MPOMEKYTOUHOM
aTTeCTallUU.

I'azocHabOxenue KmibIXx J0MoB. beitoBeie| ITIKP-2.1, ITKP-2.2, ITKP-2.4, TpakTuyeckne  3a1aHus

14 I MPOBEJICHUS

ra30BbIC TPUOOPHI. [TKP-2.3 .
IPOMEKYTOUHOM
aTTeCTallUU.
Boinonnenue  pasnenos
KYpCOBOT'O MPOEKTA.
TectupoBanue.
Teopernyeckue BONPOCHI
TUTSI MIPOBEICHUS
IIPOMEKYTOYHOU

O6nactp mnpumenenuss u cBoictBa CVYT. aTTECTaLUU.

15 |hcnonezoBanne CYI' B ObiTy. XpaHeHwue, [1KP-2.1, I[IKP-2.2 [IpakTnueckue 3anaHus

TpaHCHOPT U criocoObl perazupukanmu CYT. TUTST MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTalluu.
TectupoBanue.

OcHoBBI 0€30MaCHOM JKCIUTyaTallud CUCTEM TeopeTtnueckue BOMPOCHI

razocHaOxenus. OOCITy)KMBaHHE W PEMOHT Tt MIPOBEACHUS

16 [razompoBo0B. ABapP}IIfIHLIe pa60T111 Ha TKP-2.1, [TKP-2.2, TIKP-2.3, II'leOMe>KYTO‘lH(f)I71 g

[IKP-2.4, TIKP-2.5, IIKP-2.6
ra3ornpoBoJiax. Hanexunoctsb CUCTEM aTTEeCTaIlUU.
ra3ocHa0XeHHUsI. TectupoBanue.

17 KoHTakTHBIE Yackl Ha KOHCYJIBTAIHIO 10 TTKP-2.1, [TKP-2.2

KYPCOBBIM MPOEKTaM
18 I3sanen TIKP-2.1, TTKP-2.2, TIKP-2.3, :gggzzgfecme
[TKP-2.4, TIKP-2.5, TIKP-2.6 ’
TecTupoBaHue.

7.2. TunoBble KOHTPOJIbHBIE 3aJJaHUS HJIM UHBIE MaTE€pUaIbl TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMBIE
JUISI OLIEHKH 3HAHUW, YMEHUI U HaBBIKOB U (WJIM) OMbITA MPOPECCHOHATBHOMN J1eATEIbHOCTH, XapaKTEPU3YIOIINX
9Tansl GOpMUPOBAHUS KOMIETEHIUI B TPOLIECCE OCBOCHUS AUCHUIUINHBI
TecroBbie 3amanust (A7 MPOBEPKU CHPOPMHUPOBAHHOCTH HMHIUKATOPOB JOCTUKEHHUS KOMIETEHIIUU
(ITKP-2.1, TIKP-2.2, I[TKP-2.3, TIKP-2.4, [1IKP-2.5, TIKP-2.6)

(KOMILJIEKT TECTOBBIX 3aJIaHUH)
6 cemectp

1. K npupoaHbIM rOprOYHUM ra3am OTHOCSTCS:

a) MeTaH

npeeNbHBIC YTIIEBOIOPOIBI

B) HEIpeeNIbHBIE YTIIEBOI0POIbI
T) BOJOPOJ

OKCHJ yriepoJa

€) IMpomnaH

K) Oyran

[IpaBunbHBIE OTBETHL: ), 0), €), XK).

2. HpOBCCTI/I KJ'IaCCI/I(I)I/IKaI_II/IIO TOPIOYHUX Ira30B I10 MPOUCXOKIACHUTO.

a) HU3KOTO JIaBJICHUS
0) npupoaHbIe

B) HICKYCCTBEHHBIE

I') BBICOKOTO JAaBJICHHUS




1) CKUKCHHBIE YTIIEBOIOPOIHBIC Ta3bl
€) CpeIHero JaBJICHUS

’K) Ororasbl

[IpaBunbHBIE OTBETHI: 0), B), XK).

3.YeM oTnuvaeTcs BICIIAS TEIUIOTA CTOPAHUS Ta3a OT HU3IICH TEIUIOTHI CTOPAHUS?

a) COCTaBOM MPUMEHSEMOT0 Ta3a

0) IOMOTHUTEIHHBIM KOJMYECTBOM TEIlIa, KOTOPOe 00pa3yercsi Mpu KOHACHCAIUY BOISHBIX MapOB B
MPOJYKTaX CrOpaHHs

B) TeMIepaTypoil M0AaBaeMoro BO3ayXa Ha TOpeHHE

I') KOJINYECTBOM ITPOAYKTOB CTOPAHUS

1) CKOPOCTBIO XUMHUECKUX PEAKIIHi

[IpaBunbHBIE OTBETHI: 0).

4.Ha3uauenue uncia Boo6e?

a) [TokazaTenp B3aMMO3aMEHSIEMOCTH TOPIOYHX I'a30B 110 TEIUIOTE CrOPAHHMSI

0) [Tokasaresb B3aMMO3aMEHIEMOCTH TOPIOYHX T'a30B 110 CKOPOCTH CTOPAHHUS

r) [TokasaTesb B3aMMO3aMEHSIEMOCTH TOPIOYHX Ta30B 110 TEMIIEPaType CropaHus
n) Ilokaszarenb B3aMMO3aMEHSICMOCTH FOPIOYHX I'a30B 0 BSI3KOCTH rasa
[TpaBUJIBHBIC OTBETHL: a).

5. I[J'ISI KaKux pacu€ToB NPUMCHACTCA HUIKCTIPHUBCICHHAA 3aBUCUMOCTBE?
a) JUIs pacyera ImoKasarelisi B3aMMO3aMEHSIEMOCTH TOPIOYHX Ta30B

0) I71s pacuera TerIoThl CropaHus

B) JUTSI THJIPABIMYECKOTO pacyeTa ra3onpoBoJIOB

T') IJIsl pacdeTa MpeieiioB B3PhIBAEMOCTH

1) UIs pac4era o0beMa MPOTyKTOB CrOPaHHUsI

[TpaBuiIbHBIE OTBETHI: T).

6 YKaXuTe OCHOBHBIE AJIEMEHTBI CXEMbI Fra30CHA0KEHH s, TOKa3aHHOM Ha pUCYHKE.
a) KOJIBIIEBOM ra30MpOBOJT HU3KOTO JTABJICHUS -

0) TYIMKOBBII ra30MpoBO HU3KOT'O 1aBJICHHUS -

B) Ta30pacrpeeuTeNIbHasi CTAHIIHS -

T') MarucTPalbHbBIN Ta30MPOBOJ -

1) TOTPeOUTENN ra3a HU3KOTO 1aBJIEHUS -

[TpaBunibHBIE OTBETHIL: a)-3, 6)-5, B)-2, 1)-1, n1)-4

7. YKaXuTe OCHOBHEIE DJIEMEHTHI Ha CXEME.

a) — Qyrmip
0) — KOJUIEKTOp
B) — KOBEp

') — ra30IpoBOJ
1) — KOHTPOJIbHAs TpyOKa
[TpaBunbHBIE OTBETHL: a)-2, 0)-5, B)-4, 1)-1, 1)-3

8. IIpuBectu Ki1accupuKaIiio ropoJICKUX ra30MpoBOJIOB 10 HA3HAYECHUIO.

a)- pacrpeaenuTeIbHbIE

0)- HU3KOT'O JaBJICHUS

B)- a0OHEHTCKHE OTBETBIICHUS

T)- CPETHETO JaBIICHUS

I1)- TIOJI3€MHBIC

€)- BHYTPUJIOMOBBIE

K)- BBICOKOT'O JTaBJICHUS

[TpaBusIbHBIE OTBETHI: a), B).

9. IlpuBectu kIaccupuUKalKIo ra30MpoBOI0B M0 KOHPUTYPALIUU CUCTEMBI T'a30CHA0KEHNS.



a)- pacrpeaeanuTeNbHbIe

0)- KOJIbIIEBBIC

B)- BHYTPHUJIOMOBBIE

T')- TYITUKOBBIE

J1)- MEKITOCEIKOBBIE

€)- CMCIIIaHHbIC

[TpaBUIIbHEIE OTBETHI: 0), T), €).

10. YcTaHOBUTH COOTBETCTBUE CTYNEHEH JaBJIE€HUS B ra30paclpeieIUTeNbHbIX CeTAX:

1 — Huskoe, 2 — cpegnee, 3 — BBICOKOE BTOPOM KaTeropuu, 4 — BBICOKOE IEPBOM KaTErOpuH, 5 — BICOKOE
Kareropud la:

a) P>1,2 MIla

0) 0.6 OP<1.2 MIla

B) 0.3 JP<0.6 MIIa

r) 0.005 JP<0.3 MIla

1) P<0.005 MIla

[IpaBunbHBIE OTBETHI: a)-5, 0)-4, B)-3, 1)-2, n)-1.

11. TlpuBectu knaccuuKaInio ra30MpoOBOIOB 10 MaTepHaIy TPYO:
a)- IOJIUTIPOITUIICHOBBIE

0)- cTanbHbIE

B)- MOJIMATUIICHOBHIE

I)- ME/IHbIE

n)- [1BX

€)- MHOT'OCJIONHBIE

[IpaBunbHBIE OTBETHI: 0), B), T), €).

12 Kakoe o0opyaoBaHue NpUBEACHO Ha PUCYHKE?
1- razoperynaTopHbIN MyHKT MIKahHON

2- Ta30peTyIATOPHBIA MYHKT CTallMOHAPHBIN

3- Ta30peryIsATOPHBIA MYHKT OJIOYHBIN

4- razoperyisTopHas yCTaHOBKA

5- cpeu NpeIoKEHHBIX BapUAaHTOB HET BEPHOTO.
[TpaBusibHBIE OTBETHI: 1

13. Ykaxure ocHoBHBIE 31eMeHThI [IIPI], moka3aHHoro Ha pucyHke
a) uabTp

6) II3K

B) KIII

r) [ICK

1) MAaHOMETP

€) PeryJssTop JaBlIeHUs

)IPOTYBOYHBIN ra30MpoBOJL

3) UMITyJIbCHAs TpyOKa

[TpaBmiIbHBIC OTBETHI: a)-2, 0)-3, B)-1, 1)-7, n)-5, €)-4, k)-8, 3)-6.

14 JlaiiTe XapakTepuUCTUKY HHKETIPUBEIEHHON CUCTEMBbI Ta30CHA0KEHUS TOpOa.

a)- OJIHOCTYIIEeHYaTas

0)- IByXCTyneHuYaTast

B)- TpeXCTylneH4yaTas

I')- MHOTOCTYIIEHYaTast

I)- TYTIUKOBAs

€)-KoJblieBast

[IpaBunBHBIE OTBETHI: B), €).

15. YcTaHOBUTH COOTBETCTBUE OCHOBHBIX TUIIOB YCTPOUCTB, IPUMEHSEMBIX B CUCTEMaX



ra30cHa0XeHHUS.
a) 0)
B)
B) IT)
n e
1- hunapTp razoBsIi
2- peryJysTop IaBJICHUS Ta3a
3- mpeloXpaHUTENbHBIH COPOCHON KIlanaH
4- mpeloXpaHUTEIbHBIN 3aIIOPHBII Ki1alaH
5- mapoBo# KpaH
6- 3a1BIKKA
[IpaBunwsHbIe OTBETHI: 1-0), 2-a), 3 — 1), 4-B), 5-¢), 6-1).

7 cemecTp

16 [Ins kKakuX pacyeToB MPUMEHSAETCS HUKETPUBEACHHASI 3aBUCUMOCTD?

a) - JUIs pacueTa MoTephb JABJICHUS B ra30lPOBOIAX CPEIHETO JIaBJICHUS HA TPEHUE

0) - I pacyeTa MoTeph JaBJICHUS B Ta30IIPOBOJIaX HU3KOTO JIaBJICHHS HA MECTHBIC COTIPOTUBIICHUS
B) - IJIsl pacyeTa MoTePh IaBJICHUs B Ta30MPOBOAaX HU3KOIO JABJICHUS HA TPCHHUE

T) - JUIsl pacyeTa MoTeph JaBJICHUS B Ta30IIPOBOJIaX CPEIHEr0 JaBJICHUS Ha MECTHBIC COITPOTHBIICHUS
1) - CPeIM MPEJUIOKEHHBIX BAPUAHTOB HET BEPHOTO.

[IpaBUIBLHBIE OTBETHI: B).

17 Kaxoit Buz ObITOBOTO Ta30BOr0 MpuOOpa MPUBEICH HA PUCYHKE?
a)- TEIJIOI€HEPATOP OJHOKOHTYPHBIN € 3aKpbITON KaMepol CropaHus
0)- IpPOTOYHBIN BOJOHAIPEBATEIDb C 3aKPHITOM KaMepoil CropaHus

B)- TEIJIOTEHEPATOP ABYXKOHTYPHBIN C OTKPBITOM KaMepoil cropaHust
I')- IPOTOYHBIN BOJOHArpeBaTeNb ¢ OTKPHITON KaMEepOi CropaHus

J)- BOJJOHarpeBaresb HAKOMUTEIbHOIO TUIIA

€)- ra3oBasi TIMTa

[TpaBUIbHBIE OTBETHI: T).

18 YcTaHOBUTH COOTBETCTBHE Ta30BbIX CUETYHKOB.
a) 0)

B) T)

1- memOpaHHBII

2- CTpyHHBIT

3- pOTaLlMOHHBIN

4- TypOUHHBIN

[TpaBunbHbIe OTBETHL: 1-0), 2-1), 3-a), 4-B).

19 Kaxoit Bug O6ITOBOTO Ta30BOT0 MpUOOpPa MPUBENIEH HA PUCYHKE?
a)- MPOTOYHBIN BOJIOHArPEBaTeNb C OTKPHITON KaMepoil cropaHus

0)- IpPOTOYHBIN BOJOHATPEBATEINDb C 3aKPHITON KaMepoil CropaHus

B)- TEIJIOTEHEPATOP ABYXKOHTYPHBIN C OTKPBITOI KaMepoi cropaHus
I')- TEIJIOT€HEPAaTOp OAHOKOHTYPHBIN C 3aKPBITON KaMepoil cropaHus
[TpaBUIbHBIE OTBETHI: T).

20 YkaxuTe OCHOBHBIE 3JIEMEHTHI CUCTEMBI Ta30CHA0XKEHHUS B KBAPTUPE JKUJIOTO JI0Ma.
[IpaBUIIBHBIE OTBETHI:

1- TEPMO3ANOPHBIN KIIAMIAH
2- KpaH I1apoBOM

3- BOJIOHArpeBaTeIb

4 - IJIUTa Ta30Bast

5- CUETUYHUK



21 Yxaxute OCHOBHBIE DJIEMEHTHI IHOKOJIBHOI'O BBOJA ra3onpoBoaa B 3JaHUC
[IpaBuiIbHBIE OTBETHI:

4- gyrsp

3- MOJIMATUIICEHOBBIN ra30MpPOBO/T

7- cTanbHOM ra30MnpoBoj

2- TIepexo/] MOJIUAITUIICH-CTaNb

1 — mapoBsIii KpaH ¢ U30JUPYIOLIUM COEAUHEHUEM

S-mTynep Ui NpoLyBKU

6-My¢Ta ¢ 3aKJIaHBIM HarpeBaTesIeM.

22 YKaXHTE METO/IbI MIOBBIIICHUS KAIOPUMETPUUECKONU TeMITepaTyphbl TOPEHUS ra3a
1. [ToBbICHTH pacxoj raza

2. KucnopoaHoe nytbe

3. IToBBICUTE IaBJICHUS ra3a

4. YMEHbIIUTH Pacxo/ BO3yXa

5. IlpenBapuTenbHbIi MOAOTPEB BO3/lyXa U T'a3a, IOJABAEMOr0 Ha TOPEHUE

[IpaBuibHBIE OTBETHI: 2,5

23 B KaKky0 CTOPOHY JBMKETCS (PPOHT IUIaMEHH, U300paKeHHBIIH Ha cxeme?
1. B cTopoHy HecropeBlIel Ira30BO31yIIHON CMeCH

2. B cTopoHy IIpOJIyKTOB CrOpaHus

3. Hukyna He naBmxercs

4. Ha cxeme He yka3aH (QpOHT IUIaMEHU

[TpaBunbHbBIE OTBETHI: 1.

24 KpuTHueckuil pa3mMep OrHEBOI0 OTBEPCTHS UCKIIFOYAET:
1. OtpbIB I1aMeHn

2. Ilpockok miaMenu

3. CamMOBOCILIaMEHAEMOCTb

4. Uckpusienue (ppoHTa IIIaMEHU

[TpaBuiIbHBIE OTBETHI: 2.

25 Ha pucynke nzo0pakeHa cxema ropeHus IjIaMeHu B
1. TypOyneHTHOM MOTOKE

2. JJaMMHapHOM IOTOKE

3. Jud¢y3nonHoM dakene

4. Kunetnueckom mjiaMeHu

[TpaBuIbHbBIE OTBETHI: 2.

26 O65acTh YCTOMYMBOTO TOPEHUS OTpaHNYE€HA KPUBBIMU Ha rpaduke
1. Boie kpuBbIx |

2. Kpubivu 1 u 2

3. Kpusbivu 2 u 3

4. Huxe KpUBBIX 2

5. Kpubivu 1,2 u 3

IIpaBunbHBIE OTBETHI: 2.

27. Ykaxkute Ha3BaHUs CAEAYIOIIMX MO3UIIMIM HAa CXeMe TOpeNKU o Homepam: 4, 1, 5, 2, 3

a) [lonBox raza

0) [loxBoj Bo3MyXa MEPBUYHOTO

r) [logBon mazyra

n) [TogBon mapa

e) [lonBoa BO3/1yXa BTOPUYHOTO

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

28. Kakne 13 yKa3aHHBIX KOMIIOHCHTOB B IIPOAYKTAX CTOPAHUS CBUICTEIBCTBYIOT O HATMIUH



XHMHYECKOro HejloKora?
1.CO2
2. H20
3.02
4, N2
5.CO

29. YkaxuTe MUHUMAaJIbHOE PAaCCTOSIHUE MEXAY Ta30Boi rumToii u 6ammonom CYI Ha pucyHke.

1.1M
2.2M
3.0,5m
4.0,25m

5. He Hopmupyercs

[TpaBuiibHBIE OTBETHI: 3.
30. Ykaxkure 6€30MacHBII MPOLIEHT 3aroJiHeHus kUKol ¢ga3oit CYI raszoBoro 6amioHa no oosemy.

1. 100 %
2. 90%
3.85%
4.70%

5. He nopmupyercs.
[TpaBunbHBIE OTBETHI: 3.

7.3. Cucrema OLIEHUBAHUS PE3YNbTATOB OOYYEHUS MO JUCHUILUIMHE (MOIYJIO) MPHU MPOBEACHUH TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTHU

OreHKa «OTIIMYHOY
(3a4TeHo)

3HAHUSA:

- CUCTEMaTU3UPOBaHHbIE, INTyOOKKE U TIOJHBIE 3HAHUA 110 BCEM pa3jesiaM
JUCLIUIUINHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJAIIMM 3a IIPEACIIBI
yueOHOI MPOrpaMMBbl;

- TOYHOE HCIIOJIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CUCTEMATUYECKH IPaMOTHOE U
JIOTUYECKH MPaBUIBHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE U ITyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBHOMN TUTEpaTypHl,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoil Mo AUCUUILTUHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHUENIUAX U HAPABIECHUSIX TUCIUILINHBI
Y 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ys HAYYHbIE JTOCTHXKEHUS IPYTUX
JUCIUIINH

HaBBIKU:

- BBICOKHI YpOBEHb c()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIUIA;

- BJIaJICET HaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CJIOKHbIE MTPOOIEMbI U
HECTaH/IapTHBIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKHIE 3HAHUSI JIJIsl BBIOOpA METOAMKY BBITTOJHEHUS
3aJaHui;

- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO UCIIOIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
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O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAHHOM
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YeT HAyYHYIO TEPMUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs pabdoTa Ha MPAKTUYECKUX 3aHATHUSAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUU, CTUIMCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaZIceT MHCTPYMEHTaprueM y4yeOHON AUCIUILTNHBI, YMEHUE €r0 UCTOIb30BaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbIII MUHUMAaJbHBIA YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS TUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, HeOOXOAUMBIE Ui OLEHKU 3HAHWM, YMEHHI U HaBBIKOB M (WJIK) ombITa MpOodhecCUOHATHLHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHON aTTECTAIIMU 00 yJarOIIHXCS

OK3aMEeHaIMOHHBIE BOIIPOCHI

6 cemecTp

1.OcHOBHBIE XapaKTEPUCTUKH MPUPOIHBIX T'a30B, HX KIACCU(PHUKAIHS 10 TUIIAM MECTOPOKICHHUS.

2.Ilony4yeHue U OCHOBHBIE XapaKTEPUCTHUKU UCKYCCTBEHHBIX ra30B, OMOTa3oB.

3.I'OCT na npupoaHslii ra3. Bpennsie u 0aiacTHbIe IPUMECH B TOPIOYHX Ta3ax.

4. TpancnopT IpUpPOJIHBIX ra3oB. MarucrpaibHble ra30IpOBOAbI (IpaBUiia MPOKIAIKHA MaruCTpalbHbBIX
razonposoioB, KC).

5.Knaccudukanus ropockix razonpoBoOB M0 JaBICHUIO U Ha3HaueHHto. [IpaBuiia npokmnanku pac -
IIPEIEIUTENBHBIX Ta30IIPOBOOB.

6.DaKkTophkl, BIMAIOIIME HA BHIOOP CXEMbl ra30CHA0KEHHsI HaceIeHHOro MyHKTa. OCHOBHbIE MOHSATHUS
HA/IKHOCTH U SKOHOMUYHOCTH CHUCTEM T'a30CHA0KECHUSI.

7.JIByxcTyneHuaTasi CucTeMa pacnpeiesieHus ra3a ¢ TOpoJICKUMHU, KBApTUPHBIMU U JIOMOBBIMU

peryisTopHbiMu TyHKTaMu. Onipezaenenue koiuuectsa [1PT.

8. TpexcryneHvaras cUCTEMa pacnpeeieHus Ta3a B ropoaax. Beioop konmuectsa [1PT.

9. TpaccupoBka U TIIyOMHA 3aJI0KEHHUS Ta30IpoBOJI0B. IlepeceueHne ra3onpoBogamMu mperpas.

10.TpyOs1, apmaTypa u 060pyZAOBaHNUE HAPYKHBIX Ta30IPOBOIOB.

11.Crioco6s1 coeTMHEHUs CTAIbHBIX U MOJIM3TUIEHOBBIX [a30IPOBOJIOB.

12.Busbl KOppo3uH ra3orpoBOIOB U TUITbI IPOTUBOKOPPO3UOHHON U30ISLUU.

13.0nexTpuyuecKkrue METO bl 3aLUThI Fa301IPOBOIOB OT KOPPO3HH.

14.I'napaBauyecKuil pacyeT TYIMKOBBIX PA3BETBIICHHBIX CETEH HU3KOIO JaBJICHUSI.

15.PacueT KonbIEeBbIX Ta30BBIX CETEH HU3KOTO, BBICOKOTO (CPEIHETO0) aBIICHUS.

16.Hopmbl pacxosa u peKuMBbI IOTpeOIIeHUs ra3a B ropoaax. MeTobl ydeTa U BbIpaBHUBAHUS

HEPaBHOMEPHOCTH MOTPeOIeHUsI ra3a.

17.0npenenenre roA0BbIX U YaCOBBIX PACX0/I0B T'a3a Jisi KOMMYHAJIbHO-OBITOBBIX MTOTPEOUTENECH.

18.YcTpoiicTBO M NMpUHIUI AEUCTBUS PETYIATOPOB JaBieHUs npsamoro aercreud. [lonbop perymnsro-
pa.

19. Cxema I'PII u HacTpoiiku ero o6opynoBanus (P, 13K, TICK, dunbtp).

20.[TonmaTHIIEHOBBIE TPYOBI, X OCOOEHHOCTH U CIIOCOOBI COCTMHECHHUS.

22.Apmarypa U 000pyAOBaHME Ha MOA3EMHBIX ra3onpoBojax. CrocoObl YCTAaHOBKH OTKIIOYAROLIMX
YCTPOMCTB.

23.PexxuMbl IOTpeOIIeHus ra3a B ropojax. MeTo/ bl yueTa U BbIpaBHUBAHUS HEPABHOMEPHOCTH

noTpedyeHus rasa.

21.I'mapaBinyecKkuil pacdeT ra3onpoBOIOB JKUIIBIX 30aHHUM.

24. Ilpubops! yuera pacxoja raza. [Ton6op cueruuka.

25. YerpoiictBo razoBoit miuTsl Tumna I1I-4.

26. YcTpoiicTBO IPOTOYHOTO BOJOHATPEBATENSI C OTKPBITOM KaMepoil CropaHusl.

27. YcTpoCTBO IPOTOYHOTO BOJAOHAIPEBATENS C 3aKPBHITOM KaMEPOU CropaHusl.

28. YcTpoiicTBO BOJOHArpeBaTessi EMKOCTHOTO THIIA.

29. YCcTpoHCTBO TEMIOT€HEPATOPOB, pAOOTAIOIIUX C UCIIOIb30BAHNEM BBICIIIEH TETJIOTHI CTOPaHMsI Ta3a.

30.YcraHoBKa OBITOBBIX ra30BbIX MPUOOPOB. TpeboBaHMs, NpeabsIBIsieMble K UX paboTe U K MOMEIIE -
HUSIM, TJI€ OHU YCTAHOBJICHBI.

31.TpeboBanus K IpIMOXOaM OBITOBBIX I'a30BBIX PUOOPOB.

32. TpeboBaHUs K BEHTWISLIMM MOMEIIEHUN KYXHU U TEIUIOr€HepaTOpHOM MpHU paboTe ra3oBbIX MpH-
O0poB.

33.IIpuHuun pacyera JpIMOXO0B, IO KOTOPBIM OTBOASATCS MPOIYKTHI CTOPAHUS OT Ta30BbIX

BojloHarpeBateneld. Pacyera Taru u temmneparypbl Ha BbIXOJle U3 TpyObl. Temmeparypa TOUYKH POCHI
IIPOIYKTOB CrOpaHUsl.

34. Peakiuu ropeHus U UX TeIoBoi 3gpdext. PacueTs! ropenus (onpezeneHne TeoOpeTuIecKoro,

JeMCTBUTENIBHOTO, PacXo/1a Bo3/1yXa 1 00beMa MPOAYKTOB CTOPAHUs).

35.TemnepaTypsl CrOpaHus Ta30B (3KapOMPOU3BOJIUTEILHOCTh, KaJOPUMETPUUECKAs, TeOpeTUIecKasl,
nelicTBUTeNnbHast). MeTo/Ibl X MOBBIIIEHUS.

36.CropoCTh pacmpocTpaHeHHUs TUIAMEHH (paBHOMEpHas, HOpMasibHAas), METOMbI €€ ONpeneNieHUus u
IIPAKTUYECKOE IPUMEHEHHUE.



37.Metoabl C)KUTaHUS Ta30B U UX CPABHUTEIbHBIE XapaKTEPUCTHKU.

38.'opeHue ra30B B JaMUHAPHOM U TYPOYJICHTHOM IOTOKE.

39.I'opeHue ra3oB B JaMUHApPHOM IOTOKE.

40.I'openue razoB B TypOyJICHTHOM ITOTOKE.

41.YcTOWYNBOCTh IUIAMEHH, NIPUUMHBI IPOCKOKA U OTpbIBA IIaMeHU. [IpenoTBpaiieHre npockoka u
OTpbIBA B ropeiikax ObITOBBIX [A30BbIX IUIUT.

42 Ilpenensl B3ppIBa€MOCTH (BocIIaMeHsieMocTH). OmpeieseHue MpeieaoB B3pbIBa€MOCTH

3a0aIaCTUPOBAHHBIX T'a30B.

43 .T"a3oropenovHbple yCTPOUCTBA, MX KIACCH(PUKAIUS, OCHOBHBIC TEXHUYCCKUE XAPAKTEPUCTUKH.

44. 'H>xeKIMOHHBIE TOPEJIKU HU3KOTO JaBJI€HU Ul OBITOBBIX IPUOOPOB, UX YCTPOWCTBO U TEXHUYE -
CKHE XapaKTEPUCTUKH.

45 . MHXEKIMOHHBIE TOPEJIKH CPEAHEr0 NaBIEHUS I NPOMBIIUICHHBIX YCTaHOBOK, UX YCTPOMCTBO H
TEXHUYECKHUE XapaKTEPUCTHKHU.

46./luddy3noHHBIE TOPETKH, UX YCTPOMCTBO U 00JIACTh MPUMEHEHHS.

47.J1yTbeBbI TOPEINIKH, UX YCTPOMCTBO U 001aCTh MPUMEHEHUSI.

48.CxeMa ra3onpoBoi0B B MHOTOKBAPTUPHOM >KHIIOM JJIOME.

49. Pa3Bojika ra30npoBOJIOB U pa3MeIIeHUue 000pyI0BaHHS B TOMEIICHUU KyXHH.

50.0OcHOBHBIE (PU3UKO-XMMUYECKHE CBOMCTBA CXKMKEHHBIX YIJIEBOJAOPOAHBIX ra30B (PKUAKOCTH M Ia-
pa). OcobennocTu oxnaxaaromux ceomucts CYT.

[IpakTHueckue BOnpocsl

1. OnpenenuTs TEIUIOTY CrOpaHMs IPUPOJAHOTO rasza (coctaB MeTaH —%, 3TaH —%, mpornan —%, OyTaH —
%, CO2+N2-%). Ternnora cropanust KOMIIOHEHTOB IPUHUMAETCS IO CIIPABOYHUKY.

2. Onpenenuth pacxoa MPUPOJHOTO ra3a Ha KBAapTHUPY, IJIE€ yYCTAHOBIEHA YEThIpEX KOH(POpOUHAS
razoBas muta. Qu = M/x/mM3 . HoMuHanbHass MOIHOCTG IUIMTBI  KBT.

3. Onpenemuts pacxon CYI Ha KBapTHpY, T/Ie yCTaHOBJICHA YeThIpeX KoH(popouHas razoBas rumra. QH
= M]Jx/M3 . HoMuHanbHas MOIIHOCTD IUIMThI kBT.

4. OnpenenuTh JaBieHUE B KOHIIE ra3ornpoBoja d = mm. J[iuMHA ra3ompoBoja M, pacxoj raza m3/d,
naBieHue B Havyaiie razonpoBoja Pu = «klla. [Ipu peniennn ncnoiab30BaTh HOMOTPaMMY.

5. OnpenenuTs NOTEPH JAaBICHUS B ra30MpoBojie HU3Koro nasineHus D= mm. [{nuna razompoBoga M.
Pacxonraza wm3/4. JlaBnenue B Hayaine rasomnpoBoja Klla.

6. Onpenenuts 00BEM MPOIYKTOB cropanus M3 npupoaHoro rasza (cocras raza CH4= %,C2H6= %,
C3H8=% mpu o= ).

7. OnpeienuTh TEOPETUUECKHI pacxo/l BO3IyXa JJIs Cropanus rasa, cocrosiiero uz CO2= %, CH4= %,
C2H6= %, C3H8= %.

8. OnpenenuTh Mpenebl B3phIBAEMOCTH CMECH YTJIEBOJIOPOIHBIX ra3oB. MertaH - %, 3TaH - %, nponan
-%.

9. Onpenennuth KOAPGUIUEHT U30bITKA BO3/1yXa, COOTBETCTBYIOLIUI BEPXHEMY U HIDKHEMY IIpe -Je1aM
B3pPBIBAEMOCTH T'a30BO3TYIITHON CMecH mpomaH - %, 0yTtaH - %. [Ipenenst B3ppiBaeMo-cTH - mpomnasa: 3,3 -9,5%;
Oyrana: 1,7-8,5%.

10. Onpenenutsb yepe3 Kakoe BpeMs 00pa3yeTcs B3pbIBOOMACHAS KOHIIEHTPAIHS B KyXHEe 00beMOM M3
, IPOU3BOIUTEITLHOCTh TOPEIKU —M3/4, ecliid OyAEeT OTKPBIT KpaH Ha ropesike ayxoBoro mkada. Mcmonszyercs
COKIDKEHHBIN Ta3. HikHuit penen BocruiamMmeHeHus - %.

11. Kakoif mpou3BOIUTENHHOCTH JTOJDKEH OBITh BEHTHJIATOP JJIS1 AyThEBOM TOPEIKU C PAcXoAaoM M3/4
IPUPOJIHOTO ra3a, ropenka padoraer oo =, Qu =  kJx/m3

12. OnpenennTh Ha CKOJIBKO U3MEHUTCS KaJOPUMETPUYECKas TEMIIEpaTypa, €CIIM U3BECTHO, 4TO tk="C,
rOpeHue MPOUCXOIUT € 0 =, TeOpeTHUYEeCKHil pacxox Bo3ayxa V1= m3/mM3 , Qu= M/x/mM3 . Bo3nyx Harper g0
°C. Temneparypa raza °C. TermmoemkocTs raza kJ[x/(M3°C), Bozayxa - k/[x/(M3°C)

13. Onpenenutsb AaBieHUE TPU B3pHIBE IPUPOJHOTO Ta3a B MOMeleHnU KyxHu. Kanopumerpuue -ckas
temneparypa tk= °C.

14. OnpenenuTs TIIOMIAIb OCTEKJICHHUS B TIOMEIIEHUH KyXHU 00beMoM V= M3.

15. OnpenenuTh THAPOCTATUICSCKUIT HATIOP B CTOSIKE BBICOTON h= M mpu mojade mpupoIHOro rasa.

16. OnpenenuTh NPOMYCKHYIO CIIOCOOHOCTD PETYNIATOPA C OHOCEACTBHBIM KIIATaHOM IIPU Pac- Y€THOM
pacxone raza M3/4. /laBnenue Ha Bxozae m30siTouHoe — MlIla, naBnenue Ha Beixone — klla.

17. Onpenenuts npenensl cpabateiBanus [13K u [ICK. [laBnenue ra3a Ha BBIXOJE U3



perymsatopa klla.

18. Ompenenuth pacxon ra3a Ha N-KBapTUPHBIA XKWJIOW JIOM, TJ€ YCTAHOBJIEHBI Ta30BbIC IUTUTHI.
MomutHocTh ropenok miautbl  KBT. KoadduuneHT o1HOBpeMEHHOCTH TPUHUMATD MO CIIPABOYHHUKY.

19. OnpenenuTh pacxo] raza Ha >KWible JIoMa 0 TOJOBBIM HOpMaM MHOTpeOJeHUs IS MOceska Ha
YCJIOBCK. HpI/IHSITB TOAOBBIC HOPMEI 110 CIIPABOYHBIM JJTaHHBIM.

20. OnpenenuTs pacxo/i ra3a 1o ro0BbBIM HOpMaM MOTpeOIeHHs Ha XJ1e003aBO Al KUTENEH.

21. OmpenenuTh pacxo/ ra3a mo rogoBbIM HopMaMm notpebienus Ha 6anro it 1000 sxurerneit.

22. OnpenenuTh pacxo/i raza 1o roJI0B5IM HopMaM MOTpeOIIeHUs Ha CTOJIOBYIO i1l skutesel. [IpuHsTh
roaoBbIC HOPMEI 11O CIPABOYHBIM JaHHBIM.

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

3amaun ¥ MpUMephl. (JUIsi TPOBEPKU CHOPMHUPOBAHHOCTU HMHIUKATOPOB JOCTHKEHHUS KOMIETEHIIMH
(TIKP-2.1, TIKP-2.2, TIKP-2.3, TIKP-2.4, TTIKP-2.5, TTKP-2.6)

Tema: pu3NKO-XUMHUYECKUE CBOWCTBA Ta3a.

1.OnpenennTs TEIJIOTY CrOpaHus ra3000pa3HOro TOIUIMBA, UMEIOIIEro cieayromuid coctas (B % 1o
oobemy): CH4 - 96% ,C2H6 - 0.8% ,C3H8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%

Pewenue:

Qu =0.01*(96.6*35840+0.8¥63730+0.3*93370+0.8*%123770)=

=363990 (K Ix/m3).

2. IlpopykTtsl cropanus raza oxiyaxznatorca ot 926 0C go 327 0C. OnpenenuTb BO CKOJIBKO pa3
YMEHBILUTCS UX 00BEM.

Pemenune: CornacHo 3akony I'eli-JIroccaka:
V1/V2=T1/T2=(926+273)/(327+273)=2

3. bayuion co cxxmwxkeHHbIM razom, umeromum P=0.1MlIla u t=200C, narpenu no t=500C. Onpeneautsb
JaBJIeHUE B OaJUTOHE TIOCIIC HArPEeBaHUSI.

Pemrenue: Ipumennm 3akon [aps: P2=P1*T2/T1

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

4.T1o razonpoBoay B TedeHue yaca nojaerca 1000M3 mpupoaHoro rasza rnpu aGCOIIOTHOM AABICHUU
0.2Ml1a u t=200C. BbIpa3uTh 3TOT 00bEM rasa npu H.y.

Pemenue: Mcnonszyem o0beIMHEHHBIHN 3akoH boitis - MapuorTa.

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

5.0npenenuTs IIOTHOCTh Ta3a, UMEIOIIETo clieayronuii coctas (B % mo oobemy): CH4 - 96% ,C2H6 -
0.8% ,C3HS8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%.

Pemenne: mMIOTHOCTH Ta3za oOmpeensercs, Kak cymMMa TPOU3BENEHUN 3HAYEHWH TMJIOTHOCTU
KOMIIOHEHTOB Ha UX OOBEMHEIE 011

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 mwiotHocte CH4 mpu t=200C u P=760 mm.pr.cT.(npu t=200 u P=1MIla), ecnu
pH.y.=0.7168 kr/HM3

Pemenue: p20,760=0.7168*760/760*273/293=0.67 xr/M3 (cTaHAapTHBIC YCIOBHSI)

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

7.0mnpenenuts ollee AaBlIeHUE CMECH CXKMKEHHBIX Ta30oB npu t=+200C ecnu MOJIb COCTaB KUIKOCTH
cienyrormii: C3HS - 80%, C4H10 - 20%.
Pemrenne: P=0.8*%0.85+0.2*%0.205=0.72 MlIIa.

Tema: YCTAHOBKU CKMXXEHHOT'O 'A3A
8. Onpenenuth yuciao OAIIOHOB eMKOCThO 50 11 B OaNIOHHOM YCTaHOBKE, MpEeAHAa3HAYEHHOW Ui
ra3ocHa0XeHHsI BOCbMU KBapTUPHOTO KUJIOTO JoMa. B KyXHsIX BceX KBapTUpP YCTaHOBJIEHBI 4-X KOH(OPOUHbIE

ra3oBbI€ ILUIMTEI.
O0BeMHBIN cocTa raza: C3HS - 75%, C4H10 - 25%.



Pemenue: 1.Qu cropanus cmecu (6e3 yuera ¢ppakunonsoctu ucnapenus) Qu = 0,75 *Qu + 0,25*Qn

HomunanpHasi TemIONpOM3BOAUTENBHOCTh IUIMTHI  OMpENENsieTcsl IO CHPaBOYHBIM  JIaHHBIM.
[Tpon3BOIUTENBHOCTH OJHOTO OailioHa coctaBmseT V = 0,2 m3/4.

k = 0,27 — ( npuHATO A1 8 KBAPTHUP, B KOTOPHIX YCTAHOBJICHBI 4-X KOH(POPOUHBIE TUTATHI ).

Yucio pabounx OamtonoB B ycranoke: N =qnk/(Qu*v)=8*1000*027/(23780%*0,2)=4,6=5 mIt.

C yueroM pe3epBHbIX TpuHUMaeM 10 mT.

9.0npenenuth npousBoautenbHOcTh 50 11 (d = 0,3Mm, h = 0,9 M), 3aM0JHEHHOTO CKUYKEHHBIM Ia30M Ha
75%, npu ta = -5 0C temneparypy xuakoi ¢aspl B Oamnone makcuManbHo aonyctuM (-30 0C). Ckpsitas
TEIuI0Ta napooodpazoBanus I = 90 KKaJ/Kr.

PEHIEHUE:

k=150.2 x/Ixx/m2 1 0C

CmouenHas moBepxHocTh 6aiona: Fem = 0,75nd(0,5d + h) =0,75%3,14*0,3(0,15+0,9) = 0,743 M3 (ipu
HEU3MEHHOU TeMITepaType KUJIKOCTH).

Gucn=k*Fcm(ta-tc)/r=50.2*0.743 (-5-(-30))/412=2,26 kr/u4 6€3 yueTa TEIIOCOAECPKAHKS KUIAKON (pas3bl
U caMoro OaJiIoHa.

10.0Onpenenuty 4YHCIO TMOA3EMHBIX pe3epByapoB o00beMOM 5 M3 B TpYIIOBOM YCTaHOBKE,
npeIHa3sHAuYCHHOH IS Ta30CHA0KEHHS 4-X KHUIIBIX IOMOB C yuciioM xwuteiei 500 yemoBek u JOMOBOH KyXHEH
C CyMMapHOH TEIJIOBOM HArpy3Koil yCTaHOBIEHHBIX Ta30BbIX MprOopoB (=580 M/x/4). B kyxHsax kBapTup
YCTaHOBIIEHBI 4-X KOH(POPOYHBIE IUTUTHI U TPOTOYHBIE BotoHarpeBaTenu. O0bwemHusbIi coctas raza: C3HE — 75%;
C4H10 — 25%; Qu =98 M /Ix/Mm3.

PEIIEHUE:

Pacxon raza Ha 1 yenmoBeka 1o crpaBo4HbIM JaHHBIM 0=2800 M/[x/ro

Pacxon raza Ha qomoByro kyxHto: VE=580000/98000= 5.9 m3/q

Pacxon raza Ha kBaptupsl: VkB=N*Ku*qroa/(Qu*365%24)=500*2*8000/(98*365*24)=9.43 m3/u

Pacxon raza na pesepByapsl: Vp=Vk+VkB=5.9+9.43=15.33 M3/

[Ipunumaem naenenue B pesepByape 0,05 MIla, ocrarounoe conepxanune C3IH8=60%, Temneparypa
rpyHTa Ha ypoBHe ocu pesepByapa 0 0C, koadpdunumenT reronpoBogHocT rpyHTa 2,56 BT/(M*K). OcTaTounsbIii
YPOBEHB CKMKEHHOTO ra3za B EMKOCTH 35%.

[To HOMOTpamMMe HaXO UM TTPOU3BOAUTEIHLHOCTh OJTHOTO pe3epByapa, paBHyto 3,0 m3/4.

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

Tema: I'openue razos.

11.0npenenuts KaJToOpuMETPUUECKYIO TEMIIEPATYPY CrOpaHus MPUPOJIHOIO raza CIeAyIOIIero CocTana,
%: CH4 - 98; C2H6 - 0,14; C3HS - 0,014; C4H10 - 0,02; CO2 - 0,5; N2 - 2,3; Qu = 35235 xJIx/m.

TemnepaTypy raza v Bo3ayxa NoCTyNaIIUX B TONKY, IPUHATH paBHOM 25 0C.

CocraB NMPOAYKTOB CrOPaHUsI U TEIJIOTY CTOpaHus B3Th U3 Tabi. 1. CocTaB ra3za mpuHSTH JJII KOXKI0TO
CTYJIeHTa IO Ta0xI. 2.

PEIHIEHUE:

OrnpezensieM Tem10, BHOCUMOE B TOIIKY TOTUIMBOM M BO3AyXOM:

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 (x/I»x/m3)

I8 =a *VO*Ce*te = 1,1*10,3*1,2976 = 366,4 (x]x/M3)

Qu+IT+1B=35235 + 39 + 366,4 = 35640 (x/I>x/M3)

Kak cmenyer u3 pacuera, puznueckoe TEIUIO BO3AyXa U Ta3a COCTABIsET BEChbMa MalIyl0 BEIMUUHY T10
cpaBHEeHHUIO ¢ QH. DTH cocTaBsIOMKE OYIyT UMETh CYIIIECTBEHHOE 3HAUCHHE TIPH MOA0TPEBE T'a3a U BO3IyXa.

Hanee Onpenensiem tk . 3amaemcs tk = 1890 0C nmst Toro, 4TOOBI HAUTH YACIBHBIC TETUIOEMKOCTH Ta30B
10 CIIPABOYHBIM JIAHHBIM.

CN2=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 0OC.

[TomydyenHnas tk coBmasaeT ¢ MPUHATOM, IIOATOMY TIepecUeTa He MMPOBOIUM.



12. Onpenenuth mpeaenbl B3PIBAEMOCTH CMECH BO3ayxa ¢ ra3om cocraBa: CH4 - 93,2%; C2H6 - 2%j;
C3HS8 - 0,4%; N2 - 4,4%.

PEHIEHUE:

[Tonb3ysick CIpaBOYHBIMU JAHHBIMU HAXO/UM:

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

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

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoeKkTa) (IIpH HATMYWH )
KypcoBoii nmpoexr

Tema 1: HpOGKTI/IpOBaHI/Ie CHCTEM ra30CHa0KeHUs paﬁOHa ropozaa, KBapralja 1 >XHJIOIro JoMa.

Tema 2: HpOGKTI/IpOBaHI/Ie CHCTEM ra30CHA0XKEHUS [IOCEJIKA U WHIUBUAYAJIBHOI'O KHUJIOTO JOMaA.

KomruiekT 3aganuii 111 KypcoOBOTO IIPOEKTa PACIIONOKEH B CPe/ie TUCTAHIIMOHHOTO O0YUCHHUS Moodle
http://moodle.spbgasu.ru/enrol/index.php?id=560 u conepxut

. 'opox crpoutenbcTBa.
. [I;man MuKpopaiioHa 1 KBapTaja.
. [1;man TUIIOBOM CEKLHUU KUJIOTO JI0Ma.
. Konn4ecTBO ceKIuii U 3TaKEi B )KUIIOM JIOME.
. Cocras rasa.
. laBneHue rasa B TOUKE MOIKIIOYCHHUS.
. Tun rpyHTa B pailoHe CTPOUTENHCTBA.
. Homenkmarypa razoBsix npruOopoB.
. Ty ¥ KOTMYECTBO COCPEIOTOYCHHBIX MOTPEOUTENEH.
10. KonuuecTtBo xKuTeled, KOTOpble MOJB3YIOTCA LeHTpaiu3oBaHHbIM ['BC, wumeromue
BOJIOHArpeBaTesu, HE UMEIOIIUX BOJIOHArpeBaresnel u nentpaim3oBannoro ['BC.
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7.5. Meroauueckre MaTepHaibl, ONPEACISIONINe PO ypbl OLCHUBAHHS 3HAHUH, YMEHHI, HAaBBIKOB M (WJIN)
OTIBITa IPOPECCHOHATBHOM NIEATETFHOCTH, XapaKTePU3YIOIIUE dTaIbl (POPMHUPOBAHUS KOMITETEHIIUN

[Iporienypa mpoBeAEHUS TMPOMEXKYTOUHOH aTTECTAllMM M TEKYHIer0 KOHTPOJS YCIIeBaeMOCTH
periIaMeHTHPYEeTCs JIOKAJbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEISIOIINM MOPAI0K OpraHU3aluu U IPOBEIECHUS
TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUHOU aTTeCTAIIMN 00YUIarOIINXCS.

[Tponienypa oueHuBaHUS (HOPMUPOBAHMS KOMIIETEHIMHA TpPU MPOBEACHUU TEKYLIEro KOHTPOJISA
npuBeaeHa B 1. 7.2.

TunoBsle KOHTPOJIBbHBIE 3aJaHUSI WM MHBIE MaTE€pUaIbl TEKYIEro KOHTPOJISI IPUBEIEHBI B I1. 7.3.

[TpomexyTouHas aTTecTanus MO AUCIUTUINHE TPOBOIUTCS B (hopMe dK3aMeHa.

B »Kk3aMeHanMOHHBIN OWiIeT BKJIIOYEHO J[Ba TEOPETMUYECKMX BOMpOCa M IPaKTHUECKOE 3aJjaHMe,
COOTBETCTBYIOIIHE CONEPKAHUIO (POPMHUPYEMBIX KOMITETCHIIMNA. DK3aMeH MPOBOAMUTCS B yCTHOH (opme. st
MOJITOTOBKH IO 9K3aMEHAIIMOHHOMY OUJIeTy oTBoaUTCS 40 MUHYT.

7.6. Kputepun onieHuBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMH MPU TTPOBEJACHUH MPOMEKYTOYHOM aTTeCTAIUU

YpOBeHL OCBOCHUI 1 OLICHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yAOBIECTBOPUTENBH [ OLEHKa «XOpOLIO)» O1leHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS

YpoBeHb OCBOEHUS

YpoBeHb OCBOEHUS

YpoBeHb OCBOEHUS
KOMIIETCHIIUHT KOMITETCHIIMH KOMIIETEHIIUHT KOMITETEHIIUH
«HEAOCTATOYHBIN. «IOPOTOBBIIN». «IPOJIBUHYTBIN. «BBICOKHUI.
Komnerennuu He KoMmnerenmnuu Komnerenmnuu Komnerenmnuu
c(hOpMHUPOBAHBI. c(hopMUpPOBaHBI. c(hOpMHUPOBAHBI. c(hopMUPOBAHBHI.
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHHS OOHIMPHEIE, 3HaHus
YMEHHMsSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI | CHCTEMHBIC. YMEHHUS [ apryMeHTHUPOBaHHBIE,
chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPOAYKTUBHBIN |YCHEIIHO IPUMEHSIOTCS
HOCSIT Xapakrep, K PEIIEHUI0 KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapakrep. PEIIEHUIO TUITOBBIX HECTaHJapTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KHUI ypOBEHb JemoHcTpupyercs JlemoHCcTpUpyeTcs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MPAKTUYECKOTO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOSTEJIbHOCTH | BBICOKAsl aJJallTUBHOCTD
YCTOHYHBOTO MPAKTUYECKOTO HABbIKA
MPaKTUYECKOTO
HABBIKA.

OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,

poOesIbl B 3HAHUAX TEOPETUUECKOTO MMOHUMaHHE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbBIC

-JIOITYCKaIOTCs -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOTO | 3HAHUS MPOTPAMMHOTO

MPUHIHUITHATIEHBIC Ha OCHOBHBIE o0Bema MaTepuana;
OITMOKY TIPU OTBETE | BOMPOCHI, OIIHOKH B MIPOTrPaMMHOTO -TMI0JTHOE TTIOHUMAaHHUE
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTrepuana; CYIIHOCTH U
ouiera, OTCYTCTBYET HEJI0OCTaTOYHOE - 3HAHUSA B3aUMOCBSI3H
3HaHUE U MOHUMaHUE MMOHUMAaHHE TEOPETHYECKOTO paccMaTpUBaeMbIX
OCHOBHBIX TTOHSTHH 1 CYIIIHOCTH Marepuaia MPOIIECCOB U SIBJICHUH,

KaTeropuii; M3J1araeMbIX -CIOCOOHOCTH TOYHOE 3HAHUE

-HETIOHUMaHUe BOIPOCOB; YCTaHaBIWBATh U | OCHOBHBIX MOHSTHH, B
CYIIHOCTHU -HEYBEpPEHHBIE U OOBSCHSATH CBSA3b | paMKax 00CYKIaeMBbIX
3HaHUA JIOTIOJTHATEITLHBIX

BOIIPOCOB B paMKax
3aJaHui OmiIera.

HETOYHBIC OTBCTHI HA

JIOTIOJTHUTEIIbHBIE
BOIIPOCHI.

MPaKTUKH U TEOPUH,
BBISIBIISITh
POTUBOPEUHS,
poOJIeMBI U
TCHICHIIUH
pa3BUTHSI,
-[IPaBUJIbHBIC U
KOHKpPETHbIE, 0e3
rpyOBIX OMHUOOK,
OTBETHI Ha
MOCTABJICHHBIC
BOIIPOCHI.

3aJIaHHI;

-CIIOCOOHOCTH
yYCTaHABIINBATh U
OOBSICHATH CBS3b
MPAKTHKH U TEOPHUH,
-JIOTHYECKH
MOCJIEeI0BATEIbLHEIE,
COJIEp>KaTENbHEIE,
KOHKpETHBIC U
UCYEPIIBIBAIOIINE
OTBETHI Ha BCE 3aJaHUs
ouiera, a TakxKe

JIOTIOJTHUTEIBHEIE
BOIPOCHI IK3aMEHATOPA.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYAeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka MO JUCHUIUIMHE 3aBUCHT OT YPOBHSI COPMHUPOBAHHOCTH KOMITETEHIINH, 3aKPEIUICHHBIX 3a
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OreHKa «OTIMIHOY/«3aUTEHOY BBICTABIISETCS, €CITH CpelHee apu(hMETHISCKOE HAXOUTCS B HHTEPBAJIE
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIBHO»/ «HE 3a4TCHO» BBICTABISCTCS, €CIU CpeaHee apu(MeTHIecKoe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepeueHr OCHOBHOM U IOMOJIHUTEIBHOMN JIUTEPATYPhI, HEOOXOIUMOM JIJISi OCBOCHHS TUCIIUTIITUHBI (MOTYIIS)

KommuectBo
HK3EMILISAPOB/3JIEKTP
OoHHBIN aapec DbC

Ne ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHAS JJUTEPATYPA

1 Komuna I'. IL., Ilpomytunckuit A. O., CTpOUTENBCTBO U PEMOHT ra30IpOBOJIOB, OBC
CIIG., 2018
Komuna I'. IIL., IIpomyrunckuii A. O., IIpoexkTupoBaHuE ra3onpoBOJOB U OBC
2 runpaBnuueckuii  pacuer,  Cankrt-IletepOypr:  Cankr-llerepOyprekuii
rOCYIapCTBEHHBIA apXUTEKTYPHO-CTpOUTENIbHBIN yHUBepcuteT, DbC ACB,
2018
Crackesuu H. JI., Burmopuux [. ., Hesckmit FO. A., CnpaBoyHuk mo 9bC
3 |CKMWKEHHBIM YIeBoI0poaHbIM Tasam, JI.: Heapa. Jlenunrpaackoe otieneHue,
1986
4 CrackeBuu H. JI., CipaBOYHUK 1O CXKHKEHHBIM YTJIEBOJAOPOAHBIM raszam, Jl.: O9BC
Henpa. Jleunarpaackoe ornenenue, 1964
5 [HopuukoB E. A., Pacxomomepsl W cueTywku Tasza, y3iel yuera, CIIO.: 9BC
Ilonurexuuka, 2003
6 Crackesuu H. JI., Cesepunen I'. H., Burmopuuk [I. ., CopaBouHuk 1o 9bC
ra3ocHa0XCHHUIO U UCIIOJIb30BaHuIo rasa, JI.: Heapa. Jleaunrp. ota-uue, 1990
v Komuna I'. IIL., IIpomyrunckuii A. O., IIpoekTupoBaHue TIa3onpoBOAOB U 9BC
ruapasiandeckuii pacuer, CI16., 2018
JonoJIHUTeILHASA JIUTEpaTYypa
1 HNonun A.A., XKuna B.A., Aptuxosuu B.B., [Tmonuk M.I'., ["'a3ocHabxeHnue, 9BC
Mocxksa: ACB, 2012
2 |Vouun A. A., TasocuaGxkenne, M.: CTPOMU3IAT, 1989 9BC
3 Bepmmnosuu B. A., BuyrpuaomoBoe razoBoe obopynosanue, Mocksa: Mudpa-| http://www.iprbooksh
Wmxenepus, 2017 0p.ru/68983.html
4 |l'opmroxun A. U., DkcrmyaTaius ra3oBbix ceteit, M.: CTPOﬁHBI{AT, 1959 9bC
5 Komuna I'. I1., [lIxapoBckuii A. JI., Mapunenko E. E., 'azocHabxxenue. ['openne 9BC
razoB, Boarorpan: BonrI’ACY, 2010
6 Bepumnosuu B. A., Ceru razomorpebnenusi kotenbHbX, MockBa: WHppa- 9bC
Nuxenepus, 2018
Komu6a6a O. b., Hukumos B. ®@., Ometoa M. 10., OcHOBBI IPOEKTHPOBAHUS U 9BC
7 |PKcruTyaTalie CHCTEM rasopacrpeseneHus u rasomnorpednenus, CII16.: Jlaub,
2013
1 Komuna I'. TI., OcHOBHBIE CBOICTBa Tra3000pa3HOTO TOIIUBA (C MpUMEpaMH 3EC

pacueta), CI10., 2008

OO6yuaromuecs 13 ynciia HHBAIKUI0B U Juil ¢ OB3 obecrieunBatoTcs me4aTHBIMU U (WJIH) 3JIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMH peCypcaMu B (popMax, alaliTHPOBAHHBIX K OTPAaHUYEHHUSM UX 310POBbSL.

8.2. Ilepedenp pecypcoB MHPOPMAMOHHO-TEIEKOMMYHHUKAITMOHHOW ceTH «HTEepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCIUILITUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN aJipec pecypca

l"azocHabxenue https://moodle.spbgasu.ru/course/view.p
https://moodle.spbgasu.ru/course/view.php?id=560 hp?id=560




DNeKTpOHHBbIN (OHA TMPaBOBOM U HOPMATHBHO-TEXHUYECKOU
JOKYMCHTAIlUN

http://docs.cntd.ru/

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHANTBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DIIEKTPOHHBIN ajJpec pecypca

[epuonnueckue nznanus CII6IACY

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

Cnucok coopHukoB TpynoB U koHpepenuuii B PUHL/eLIBRARY

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

O6pazoBarenbHbie nHTEpHET-pecypchl CITOIACY

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

bubnuoteka crareit xxypnana HIT «cABOK»

http://www.abok.ru/articleLibra
ry/

bubmmoreka mo EcrectBenHbiM Haykam Poccuiickoli AkagemMun Hayk
(PAH)

www.ras.ru

DNEeKTPOHHBIN (POH]I TPABOBON U HOPMATUBHO-TEXHUUYECKON TOKYMEHTAIIUU
B 00JIACTH CTPOUTEIBCTBA M MPOSKTUPOBAHMSI, O0C30MACHOCTH M OXPAHBI
TpYJa, SHEPreTUKU U HedTerasa, mpana.

http://docs.cntd.ru

becr-ctpoit. CtpoutenbHelil nopran. HopmaTuBHBIE U peKOMEHAATEIbHbIE
JIOKYMEHTBI 110 CTPOUTEILCTBY

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

Tex.JIut.Py - TexHudeckas qureparypa

http://www.tehlit.ru/

EnuHbI  31EKTPOHHBIM  pecypc y4yeOHO-METOAMYECKOM JIMTEepaTypbl
www.spbgasu.ru
CII6I'ACY pog
Poccuiickas rocyapcTBeHHasi Oubanorexa www.rsl.ru
Hayunas 3JIEKTPOHHAs

Hayunas snexrponnas 6ubnumoreka eELIBRARY.RU

ounbimoreka eLIBRARY.RU

DNeKTPOHHO-ONOINOTeYHAs
cryaeHTa"

cuctemMa  uznarensctBa  "KoHCynbTaHT

https://www.studentlibrary.ru/

DJIeKTPOHHO-0MOIMOTeUHAs cucTema u3nareabcra " IPRbooks™

http://www.iprbookshop.ru/

DJIeKTPOHHO-O0MOIMoTeUHas cucteMa n3aarenbersa "FOPAUT"

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

DJIEKTPOHHO-OMOIMOTEeUHAsl cucTeMa u3narenbcersa 'Jlans"

https://e.lanbook.com/

OnektponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

NupopmannonHo-npasosas 6a3za ganHbix Kogeke

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

NudopmannonHo-npaBosast cuctema KoHcynbrant

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

WNndpopmanmonHo-npaBoBas cucreMa [ apaHT

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

8.4. IlepedyeHp WHGPOPMALMOHHBIX TEXHOJOTHH, HCHOJIB3YEMBIX MpHU
nporecca IO JUCLUIUIMHE,
IPOTPaMMHOT0 oOecrieueHust

OCYIIECTBIEHUU 00pa30BaTELHOTO
BKJIIOYasi TEpeYeHb JUIEH3MOHHOTO M CBOOOJHO paclpoCTpaHseMOro

Hanmenosanue

Crioco6 pacrpocTpaHeHUs

(TMIIEH3MOHHOE WIIH  CBOOOHO

pacIpoOCTPaHIEMOE)




Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r [IporpammubIe
npoayKTel MaiikpocodT, noroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoykThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Autodesk AutoCAD 2019/2020

ITruceMO 0 BO3MOKHOCTH O€CIIaTHOM
3arpy3Ku 00pa3oBaTeIbHBIX
JUIEH3UN  MOJHO(QYHKIIMOHATBHBIX
BEpCUN TMPOrpPaMMHBIX TMPOAYKTOB
Autodesk ot 15.05.2012

8.5. MarepuanbHO-TeXHUYECKOE 00ecriedeHne UCITUILTNHBI
Caeaenust 00 OCHAICHHOCTH YY€OHBIX ayJUTOPUNA U MMOMENICHUH I CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUTSI CAMOCTOSITEIIbHOM paOOThI

OcHaiieHHOCTh 000pYJOBAHUEM U TEXHUUYECKUMHU
cpelacTBaMu O0y4yeHus

25. VYwuebHble ayauTOpUU IIPOBEICHUS
HPaKTUYECKUX 3aHATHH, KypCOBOI'O
POEKTUPOBaHUS (BBINOJIHEHUS KYpPCOBBIX padoT),
TPYNIOBBIX W HWHIUBUAYAJIbHBIX KOHCYJbTAIU,

JUIA

TEKYIIETO KOHTPOJISL ¥ MPOMEXYTOUYHOM aTTECTAllUN

Kommiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIN
MIPOEKTOpP, SKpaH, ayAHO-CHCTEMA), JI0CKA, KOMILIEKT
yueOHOI Mebenn, MOKIYEeHNEe K KOMIBIOTEPHON CeTH
CIIOI'ACY, Bbixon B MHTEpHET.




25. Yuebnas nadoparopus TerorazocHaOXeHUS U
BEHTHJISIIIH:
2-s1 KpacHoapmeiickas yi. Ayna: 137, 341, 427

Hakmonneii  Mukpomanomerp — MMH-2400(5)-1.0;

Haxnonnsrit MHUKPOMaHOMETP MMH;
KoMmneHcallMOHHBIM ~ MHKPOMaHOMETp  «ACKaHUS;
Karatepmomerp; I'mo6Tepmomerp; [Tcuxpomerp
«AccMmaHay; bapomerp; CexyHaomep;
ITHeBMOMeTpuueckas TpyOka; JlaGopaTopHbIi CTEHI
«A3poauHaAMUYECKHE UCIIBITaHUS KaHAJIbHBIX

BeHTHIIATOPOB RS 125 L»; Koopaunarauk; JIpiMMainna
— VF-1; Taxomerp — TU10-P; Anemomerp 1udpoBoii;
Pamuaneubrit Bentunsitop OB 3,15; JlaGopaTopHbiit
crenn «VcnpITanue HarpeBaTeNbHBIX MPHOOpPOBY; Hacoc
«Wilo»; bax gmna  Bomel; Bewrmas D 15;
banancupoBounsiii knaman MSV-C DI15; Ilee3omerp;
Bentunsarop paauansueiii Bl 4-70; BongHoil cueTumk
CT-15; Tepmomerp 1mmdpoBoii; MepHas upucoBas
muadparma IRIS 160; Crenn «IIyHKTBI peaylupoBaHuUs
raza», «YCTpoucTBO perynsaropa aasienus raza'"; Ctenn
«eranmu  mpotouHoro BojoHarpemarens»; CTeH[
«BuyrpunomoBoe  razoBoe  obopynoBaHue»;CTEH]
«BryTtpuagomosoe ra3oBoe 00opyZ0BaHUEY,
«YCTpOHCTBO OBITOBBIX TeEIJIOreHeparopoB»; CTeH.
«BnryTtpungomosoe ra3oBoe 000opyZ0BaHUEY,
«YCTpOMCTBO TPOTOYHBIX BOJOHArpemarteinein»; CTeHn
«BryTtpuagomosoe ra3oBoe 000opyZ0BaHUEY,
«Y CTpOUCTBO Ta30BbIX ILJIUTY;

Crenn «BHyTpuzomMoBoe Ta3oBoe 000pYAOBaHHEY,
«YCTpOWCTBO  BHYTPEHHEr0  TIa3oNpoBOJa», Y4Yer
pacxoja rasza», «CucreMa KOHTpOJIS 3ara30BaHHOCTHU B
nomenieHuny; Crenn «M3nyuaromue ropenku»; CTeH sl
«YCTpOHCTBO Ta30BBIX CYETUYHUKOBY», «YCTPOHCTBO
U3ITy4yaroulel ra3oBod ropenku», «l'opeiaku OBITOBBIX
razoBelx Iumr»; Crenny  «M3omsamus  CTaJbHBIX
ra3onpoBOIOB»

Crenn «KoHjeHcallMOHHbBIH Tra30Bblii koTen Rendamax
R30»; Crenn «DneMeHThl W AETald IMOJHUITHUIECHOBBIX
ra3onpoBOJIOB

Maxer IIBI'Y; Tlopenka EM-3E; HIPAT -10; BIIT-9;
Anammzarop raza AXTII; MemOpaHHbIii ra3oBbIf
cuetynk U-oOpasHele MaHoMeTpsl; IlomiaBKOBBIM
porametp PC-5; beiToBO# cueTunk raza; JlaboparopHslit
CTeHJ «ABTOHOMHAs aBTOMAaTH3UMPOBAaHHAs CHCTEMa
ororienusi» 3JIb- 160.015.01; JlaGopaTtopHblii CTEH[
«ABTOMAaTH3WPOBAaHHAs KOTelbHAs Ha JKUAKOM U
ra3oo0pa3HoOM TOILJIUBEY 2J1b- 160.014.01;
Jlaboparopubiit crenn «IIpubopbl ydera TemIOBOI
sHepruu U ternoHocures» AO «B3nér»

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

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




Taxomerp testo 470; KapmanHblli aHEMOMETp C
KPBUIBYATKOW M CEHCOpOM BiaxHocTH, testo 410-2;
Huddepennmanbupiii Manometp testo 512, ot 0 mo 2 rlla;
I'azoananuzatop testo 310 ¢ npunTepom; Biaromep
JIpeBECUHbI U cTpormMatepuaioB testo 616; Manomerp
muddepernmansabii mudposoi IAMII- 01M

Komruiekr MYJIbTUMEIUHHOTO 00opy0BaHUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBINA
IPOEKTOP, JKpaH, ayIuo-CUCTEMA), JOCKa, JKpaH,
KOMIUIEKT  y4yeOHOH  meOenu, TMOAKIIOYEHHE K
komnbtorepHoi cetu CII6I'ACY., Brixoa B UHTEpHET.

25. VYueOHBIE ayauUTOpUHM I  TNPOBEACHUS
JICKITUOHHBIX 3aHATUN

25. Jlaboparopus «TemnotexHuka» Juist IpoBeAeHs |MyabTUMEAUMHBI  KOMIUIEKC: CUCTEMHbIE  OJIOKH;
BUPTYaJIbHBIX JA0OPATOPHBIX PadOT MOHMTOPBI; IPOEKTOP; NPOESKIIMOHHBIN YKPaH

[TomerneHue a1t CaMOCTOSITEIIBHONW PabOThI (YUUTATBHBIN
3an oubnmoreku, ayn. 217): 1IK-23 mr., B T.4. lmT.- [IK
st g ¢ OB3  (cucteMHBIl  OJIOK, MOHHUTOP,
25. TloMernieHust ISl CAMOCTOSATEIBLHOU PabOTHI KJIaBHAaTypa, MBbIIIb) C TOAKIIOYEHHEM K CETH
«HTepHeT» M obecrieueHrneM J0CTyIa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs criequanbHbIE YCIOBUS JUIs TIOJTy4eHHUs] 0Opa3oBaHUsI B
COOTBETCTBUM C TPEOOBAHUSAMH HOPMATUBHO-TIPABOBBIX JTIOKYMEHTOB.
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