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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

HCH}IMI/I OCBOCHU OUCHHUIUIMHBL SBJIAIOTCA: MOATOTOBKA CIICHHUAJIMCTOB, BJIAJACIONIUX COBPCMCHHBIMHA
3HAHUSIMA B 00JIaCTH (PU3MKO-XMMHUYECKHX CBOWCTB TOPIOYMX Ta30B, TEOPHUU W TPAKTHUKUA HMX CXKUTAHUA,
YCTPOMCTBA M AKCIUTyaTalliM COBPEMEHHBIX OBITOBBIX T'a30BbIX MPHUOOPOB M CHUCTEM Ta30pacHpeicieHUs H
ra3onoTpe0IeHus, IPOSKTUPOBAHUS CHCTEM ra30CHA0KEHUS.

3anmaveil OCBOCHHS TUCIUILIMHEI SBIISCTCS TIepeada CTyICHTY KOMIUICKCa HEOOXOAMMBIX 3HAHUM IS
- u3y4yeHue TpeOoBaHul K pabouell JOKyMEHTAIHH;
- OBJIQJICHUE CTAaHAAPTHBIMHU MPOTPAMMAMH U MMAKETaMU MPUKIIAJHBIX TPOrpaMM MPU MPOESKTUPOBAHUU

CHUCTEM FaSOCHa6)KeHI/IH;

- W3y4YCHHE OCHOBHBIX CBOWCTB TOPIOYMX TIa30B, CIOCOOOB HX TPAHCIOPTUPOBAHHUS M XpaHEHUS,
pexuMoB noTpelieHns 1 GajlaHca ra3a, pacyera rofoBoro noTpe0ieHus rasa;
- U3y4EHHE CXEM U YCTPOMCTBA TOPOJCKUX CHCTEM ra30CHAOKEHHS, THPABIMYECKIX PACUETOB Ta30BbIX
CeTel, TEXHUKO-D)KOHOMUYECKUX PACUETOB;
- 03HAKOMJICHHE C COBPEMEHHBIMH METOJ[AMU CTPOUTEIBCTBA CUCTEM Ira30CHAOKEHHS,
- I3y4YCHHE TEOPETUYECKUX OCHOB CKMIaHUs Ia3a;
- 3HAKOMCTBO C YCTPOMCTBOM M XapaKTEpUCTUKAMU Ta30BbIX TOPEJIOK, BHIOOP Ta30BbIX TOPEJIOK,
IIPOEKTUPOBAHKE U PACUET ra30BbIX TOPEIIOK;
- W3YYEHHUE YCTPOWCTBA Ta30BBIX MPUOOPOB, CIIOCOOOB OTBOJA MPOAYKTOB CrOpaHUS M BEHTWIALUU
IIOMEILEHUH, TJI€ UCIIOJIb3YETCs Ta30BOE TOILIIUBO;
- O3HAKOMJIGHHE C MEpPOIpPHUATHIMH 0 O€30IacHOMY HCIOJIb30BAHMIO Ta3a B KWIbIX JAOMax M Ha
IPEAIPHUATHIX KOMMYHAJIBHOIO XO35MCTBA.

2. IlepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU I0CTHKEHHUs KOMIIeTeHIN i

KOI[ 1 HAMMCHOBAHUC

KO,I[ N HAMMCHOBAHUC MHIUKA-

[Tnanupyemble pe3yiabTaThl O0yYEHHS 110

KOMIIETEHIUU TOpa JOCTHKCHHSI KOMITCTCHITUH | AUCIHUILTUHE, 00€CIICYNBAIOIINE TOCTHIKCHUE

IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHMst OITOI]

[TIKP-2 CnocoOHocth|[IKP-2.1 BriGop HOpMaTHBHO-|3HaeT

OpPraHHU30BBIBATH PAOOTHI MO|TEXHUYECKUX JIOKYMEHTOB,|HOpMaTUBHYIO 0a3y B OOJAacTH MOXApHOU U

TEXHUYECKOMY pETIaMEHTHPYIOIIINX 9KOJIOTHYECKOM 0e30macHOCTH

OOCITYKMBaHUIO W PEMOHTY|CAaHUTAPHYIO,  TMOXKApHYI0  U|(QYHKIMOHUPOBAHUS CHCTEMbI Ta30CHA0KECHHUS

CHUCTEM IKOJIOTHUECKYI0  0€30I1acHOCTh|yMeeT

TEIUIOra30CHA0KCHNS, (YHKIIMOHUPOBAHMSI ~ CHUCTEMBI|IPUMEHSATh HOPMAaTUBHYIO 0a3y B 00JacTd B

BEHTUJISLINH, TETUTOCHAOKEHUSI o0JlacTH  MOXapHOM M DKOJOTUYECKOU

BOJIOCHA0KEHHMS u|(ra3ocHa0>XeHUs, BEHTWISINK) |0€30MacHOCTH  (YHKIIMOHUPOBAHMSI CUCTEMBI

BOJIOOTBEICHUS ra30CHA0KCHHSI TTPH TIPOSKTUPOBAHNUT

BJIaJieeT HABBIKAMH
CIOCOOHOCTBIO YYaCTBOBATh B COOpE M aHAIH3E
HUCXOHBIX aHHBIX pErIaMeHTHPYIOIINUX
MOXKAPHYI0O M DKOJOTHYECKYIO O€30MacHOCTh
(YHKITMOHUPOBAHUS CUCTEMBI Ta30CHAOKEHUS,
B COOTBETCTBUH c HOPMAaTUBHOM
JIOKYMEHTalUen




[TKP-2 CrniocoGHOCTh
OpPTraHU30BBIBATH PAOOTHI TIO
TEXHHUYECKOMY

00CITy’)KUBaHUIO M PEMOHTY

IIKP-2.2 OrueHka COOTBETCTBUSI
CUCTEMBbI TEIJI0CHA0KEHUS
(razocHaOkeHUsI, BEHTHUJISIIIH)
TpeOOBaHUSIM CaHUTAPHOM,

3HaeT

KPUTEPUH OLECHKH COOTBETCTBHUS CHCTEMBI
ra3ocHaOXeHus TPeOOBaHUSAM TOXKAPHOH H
9KOJIOTMYECKOM 0€301MacHOCTH

CUCTEM [IOKapHOM M DKOJIOTMYECKOM|ymeeT
TEIUIOra30CHa0KeHus, 0e30macHOCTH IIPOU3BOJUTH OLICHKY COOTBETCTBHUS CHCTEMBbI
BEHTUISILIH, ra3ocHaOXeHus TPeOOBaHUSAM TOXKAPHOH H
BOJIOCHA0KEHUS " 9KOJIOTUYECKOM Oe30I1acCHOCTH
BOZOOTBE/ICHHUS BJIaJieeT HABBIKAMH
METOJIaMU  OLIEHKM COOTBETCTBUS CUCTEMBI
ra3ocHaOXeHus TpeOOBaHUAM IOXKAPHOH MU
HKOJIOTHYECKOM 6€30I1acHOCTH
[IKP-2 Cnoco6unoctb|I[TKP-2.3 TexHuueckuit u[3HaeT
OpPTraHU30BBIBATh PA0OTHI MO|TEXHOIOTUYECKHUIA KOHTPOJIb|HOPMAaTUBHO-TIPABOBYIO 0a3y 10 TEXHUYECKOMY
TEXHUYECKOMY BBITIOJTHEHUS pabot Ho[0OCITY’)KMBAaHUIO U PEMOHTY  CHUCTEMBI
OOCITy’)KUBAaHHIO M PEMOHTY|TEXHHUYECKOMY OOCIIY>KUBAHUIO U |ra30CHA0KEHMS, benepanbHbIC 3aKOHBI,
CUCTEM PEMOHTY CUCTEMBI|FOCYIAPCTBEHHBIE CTaHJAPTHI, CBOJBI IPaBUII
TEII0ra30CHa0KEHMS, TEIUIOCHA0KEHUS [0 MPOEKTUPOBAHUIO U CTPOUTENIBCTBY CUCTEM
BEHTUJISALINH, (razocHaOkeHUsl, BEHTHIIILUKM)  |Ta30pacipeesIeHHs U ra3010TpeOIeHus
BOJIOCHAOKEHUS u yMmeer
BOZOOTBE/ICHHUS IIPOU3BOJUTH OLEHKY CTEIEHH IOBPEXKICHUS
(M3HOCA) 2JIEMEHTOB Ta30CHA0KEHHUS, PACUEThI
Hapy)KHbIX U BHYTPEHHHMX Ta30IPOBOAOB U3
pa3IMYHbIX MaTepualioB M  aHAJIM3UPOBATh
PEKUMBI UX PAOOTHI.
BJIaJieeT HABbIKAMH
METOJUKON IIPOBEECHUS pabor 1o
TEXHUYECKOMY JMarHOCTUPOBAHUIO
ra3olnpoBOJI0B
ITIKP-2 Crnocobnocth(I[IKP-2.4  UHcTpyMeHTanbHBIN|3HAET
OpPraHM30BbIBATh PabOTHI MO|KOHTPOJIb TeMmieparypHbix H|HopmartuBHyro 0a3y B o0nacTv HCHBITAaHUM U
TEXHUYECKOMY TUIPaBIMYECKUX PEKHMMOB [9KCIITyaTallui CUCTEM Ta30paclpelesIeHus |

OOCITYKMBaHUIO U PEMOHTY
CHUCTEM
TEII0ra30CHA0KEHNS,
BEHTHUJISLINH,
BOJIOCHAOKEHUSI
BOJIOOTBEICHHUS

paboThl
TEIUIOCHA0KEHUS
(razocHab>keHus, BEHTUJISLIUN)

CHCTCMBI

ra3onoTpeOaeHus

ymeeT

MIPOU3BOIUTH THAPABINIECKHE PACUETHI CUCTEM
ra3opacripe/ie/IeHUs U ra3onoTpedaeHus
BJIajleeT HABbIKAMH

HaBbIKaMU paboThI c
KOHTPOJIbHO-U3MEPUTENbHBIMU  NpHOOpamH,
MPUMEHSEMBIX C CHTEMaX Tra30CHA0KEHUS




[TKP-2 Cnoco6uocth|[TKP-2.5 VYcranoBnenue
OpPraHHU30BBIBATH PaOOTHI MO|BO3MOXKHBIX MPUYMH OTKAa30B U
TEXHUYECKOMY aBapUIHBIX CUTYaLUH Ha
0o0CITy’)KMBaHUI0O M PEMOHTY|cHcTeMax TeTJIOCHAOKEHUS

3HaeT
YCTPOMCTBO W KJIacCHU(PUKAIUIO  CHUCTEM
ra30CHa0KEHHs, TEOPETUYECKHE OCHOBBI B

0071aCTH HAJEKHOCTH CHUCTEM Tra30CHAOKEHHS,

CHCTEM (ra3ocHa0)xeHMs, BSHTWIAILMK) |BUABI aBapUHHBIX CUTyallMd B CHCTEMax
TEIJIOra30CHA0KEeHUs, ra30CHa0KeHNUs, IPUYMHBI UX BOSHUKHOBEHHUS U
BEHTUISILIUHY, MEPOIPHUATHS 110 IPEAOTBPALICHUIO
BOJJOCHAOXKEHUS u ymeeT
BOJIOOTBEICHUS BBIIIOJIHATE ~ pacyeTHbIe  CXEMbl  ceTei
ra30CHa0KeHuU, IIPOU3BOAUTH pacueTsl
HaJIeXHOCTH ceTel ra30CHa0KeHU s
BJIa/leeT HABbIKAMH
METOAUKON pacueta HaJIeKHOCTH
ra3opacrpeeIuTeIbHbIX CHCTEM
ITIKP-2 Crnocobnocth([IKP-2.6 ~ BpiGop  crnoco6oB(3HaeT
OpraHU30BBIBAaTH PaOOTHI IO |IIPOBEICHHUS pabor HO|yCTPOWCTBO M  HPUHLUIBI  IKCILTyaTallUH
TEXHUYECKOMY JTMKBUAAIMN aBapUIHBIX |HAPYXKHBIX Ta30IpPOBOJOB, BHYTPUAOMOBOTO
00CIIy’)KMBAaHHIO U PEMOHTY|CHTYaIUi, aBapHIHOMY|Ta30BOTO O0OPYIOBAHUS, Ta30PETYISITOPHBIX
CHUCTEM 00CITy>KUBaHHIO CHCTEMBI|IIYHKTOB, CTPYKTypy TOPOACKOWH Tra3o0BOH
TETUIOra30CHA0KEeHHU, TETIOCHA0KEHHS CIIyOBbI, CBOWCTBAa ra30BOTO TOIUINBA, BUABI U
BEHTUJIALINY, (ra3zocHaO)keHMs, BEHTWIALMN) |XapakTep HEUCIPABHOCTEH U TOBPEXICHHUI
BOJIOCHA0 KEHHS u ra30IpoBOJIOB, HPUHIAIIBI 3aIIUTHI
BOJIOOTBEICHUS ra3onpoBOOB OT KOPPO3UH, BUIBI aBapHIHBIX
paboT Ha ra30IpoOBOAAX
ymeeT
IPOU3BOANUTH  OLEHKY  IOBPEXKICHUH  Ha
razonpoBojie, paboTaTh C  TEXHUYECKOU
JOKyMEHTAaIel Ha ra30IpOBO/IbI
BJIa/IeeT HABBIKAMH
METOJIaMU pacuera yTedek rasa,
3ara30BaHHOCTH IIOMELIEeHU, pacuera

ra3ornpoBoaOB HA TPOYHOCTH

3. Yka3aHue MecTa AUCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Jannas aucuunianHa (MoAynb) BKItoYeHa B bnok «/lucuummmusl, monynu» B1.B.06 ocHoBHOIM

npodeccuoHanbHOM obOpa3oBarenbHO mporpammbel  08.03.01

CTpOI/ITeJ'IBCTBO N OTHOCUTCA K 4YacCTu,

dhopmupyeMoil yuacTHUKaMu 00pa30BaTEIbHBIX OTHONIICHHH Y4eOHOTO TIaHa.

Ne Mpemects R —— Koxa u HanMeHOBaHME WHANKATOPA
/T e YIOUIHE Auct JIOCTHIKEHUST KOMITCTCHITUH
1 |CpencTtBa MexaHU3AIMK CTPOUTEIHCTBA OIIK-3.1, OIIK-3.2
YK-8.1, VYK-8.2, VK-8.3, VK-8.4,
2 |be3onmacHOCTh KHU3HEACITSILHOCTH VK85
YK-8.1, VK-8.2, VYK-8.3, OIIK-3.1,
OIIK-3.3, OIIK-5.1, OIIK-5.4, OIIK-
3 |M3bickaTenbekast MPakTHKA, TEOIOTHIeCKast 56, OIK-5.7, OIK-5.8, OIK-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,
4  |MuxeHepHas T€OJIOTUS 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
5 |HUudopmarmonnsie TexHomoruu rpadudeckoro npoekruposanus |OIIK-2.4, OITK-6.6




Mexanuka JXKUIKOCTHU U raza

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

OCHOBBI apXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKIIMI

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. OITK-6.12

CrpoutenpHast TEIUIOPHU3NKA

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-3.1, OIIK-3.6, OIIK-3.7,
OIlIK-4.2,  OIIK-6.1, OIIK-6.15,
[1KO-3.1

CTpOI/ITCJIbHBIC MaTCpUaJIbl

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

10

Bricmras maremaTuka

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

11

TexHudeckas MexaHUKa

OIIK-1.4, OIIK-1.5

12

Nuxenepnas rpaguka

OIIK-1.9, OIIK-2.4, OIIK-6.6

13

HudopmalinoHHbIEe TEXHOIOTUN

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

14

Komnrerorepnas rpaduka

OIIK-1.9, OIIK-2.4, OIIK-6.6

15

duzuka

VK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OIIK-1.4, OIIK-1.5, OI1K-1.11

16

HpOGKTI/IpOBaHI/Ie HH)XCHCPHBIX CUCTEM

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.6, OIIK-6.8, TIKO-2.1, ITIKO-2.2,
IIKO-2.3, IIKO-2.4, IIKO-2.5, IIKO-
2.8, [IKO-2.9, I1IKO-2.10, I[IKO-2.11

17

TertomaccooOMeH

VK-1.1, YK-1.3, VK-1.5, TIKC-2.2,
IT1KC-3.2

18

OCHOBBI TEILIOTAa30CHA0KEHNA U BEHTWIALINU

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

19

Texuuueckas TCPMOANHAMHKA

VK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5

20

H3pickaTenbcKkas IMpaKTHUKa, reoAC3nICCKad. Yactb 2

VK-8.1, YK-8.2, OIIK-3.1, OIIK- 3.2,
OIIK-5.1, OIIK-5.3, OIIK-5.5,
OIIK-5.7, OIIK-5.8, OIIK-5.9, OIIK-
5.10, OMK-5.11

21

NuxenepHas reoae3ust

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, OINK-5.11

22

Ha‘-ICpTaTeJ'IBHaSI reomMeTpua

OIIK-1.9, OIIK-2.4

23

XUMHUS

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




CpenctBa MexaHU3aLUU CTPOUTENHCTBA (OOIIME CXEMbl YCTPONCTBA CTPOUTENBHBIX MalINH, BKIHOYAs
aBTOMATUYECKUE CUCTEMBI

yIpaBieHus; paboune MpoIecchl U TEXHUYECKHE BO3MOXHOCTH 000pYyI0BaHUS, HCIIOIb3yEMOTO KakK

CTPOUTEIIbHBIE MALIUHBI, TIPY PA3IUYHBIX pEeXKUMAaX IKCILUTyaTal|H)

be3omnacHoCTh XKU3HEAEATEIbHOCTH (OCHOBHBIE BU/IbI MOTEHIIMAIBHBIX OMACHOCTEN U MX MOCIEACTBUS B
poeCCUOHATILHOM IEATENFHOCTH U OBITY, IPHUHLIUIIBI CHIKEHHS BEPOSTHOCTH MX PealIn3allium )

W3bickaTenbckas MpakTHKa, reojoruueckast (opraHu3aius U npoBeIeHUE HHXEHEPHO- Me€0JIOTHYEeCKIX

W3BICKAHUH JJIS1 CTPOUTEIIBCTBA)

WnxenepHas reosiorusi (0CHOBHbIE HHKEHEPHO-TE€0JIOTUYECKUE CBOMCTBA IPYHTOB)

HNHpopMallMOHHbIE TEXHOJOTUM TpadUUecKOro MPOCKTUPOBAaHUS (OCHOBHBIE IPOTPAMMBl IS
MIPOEKTUPOBAHUSI UHKEHEPHBIX CUCTEM)

MexaHuKa KUAKOCTH U Ta3a (OCHOBHBIE IPUHIUITEI pabOTHI MPUOOPOB U METO/ABI U3MEPEHUS AABICHHUS,
CKOPOCTHU U

pacxo/a B IOTOKAX >KUJKOCTH U ra3a)

OCHOBBI  apPXUTEKTYPHO-CTPOUTEIBHBIX  KOHCTPYKUMHA  (MPUHLMIBI  00BEMHO-TIAHUPOBOYHBIX,
KOMITO3UIIMOHHBIX U KOHCTPYKTUBHBIX PELICHUN 31aHUN U COOPYKEHUI)

CrpourenbHas Terodusuka (TernoPpu3ndeckiue XapakTepuCcTUKU CTPOUTEIbHBIX MaTEpHAIIOB)

CrpoutenpHbie MaTepuasibl  (Kiaccuukanus, OCHOBHBIE CBOWCTBA W 00JIACTh TPUMEHEHUS
CTPOMUTENLHBIX MaTEPUAIOB U U3JICIHIA, UX MAPKH)

Beoiciiast MmaremaTuka (MaTeMaTUYECKUH anmapaT AJ1s peleHHs IPUKIAAHbIX 3a/1a4 110 Ta30CHA0KEHUIO
Y UCTIOJIb30BAHUIO T'a3a)

TexHuueckass MexaHuKa (OCHOBBI KOHCTPYHPOBAHHSL. )

Unxenepnas rpaduka (rpaduueckue HU300paKEHUS  TEXHOJIOTMYECKOTO  OOOpyIOBaHUS U
TEXHOJIOTHYECKHUX

CXeM B PYyYHOU U MAIIMHHOM rpaduke, ohopmieHUE MPOSKTHONU JOKYMEHTAIMH 110 Ta30CHA0KEHHUIO)

WNHpopManmoHHbIE TEXHOJIOTMH (HAa3HAYEHHWE W BHIBI MH()OPMAIMOHHBIX TEXHOJOTHHA, TEXHOJOTUU
cbopa, HakoIUJIeHHs, 00pabOTKH, Mepeaadn U pacnpoctpaHeHus uHdopmanuu. MHCTpyMeHTalbHbBIE CpEACTBa
MH(POPMAIIMOHHBIX TEXHOJIOTHN)

KomnerotepHas rpaduka (METOAbI KOMIIBIOTEPHOI T€OMETPUH, PACTPOBO, BEKTOPHOU U TPEXMEPHOM

rpaduku. CoBpeMeHHbIEC TpapuIecKre

MIAKEThl U CUCTEMBI)

®u3zrka (OCHOBHBIE (PU3MUECKHE BETMUHNHBI U KOHCTAHTBI, X OMPEEIICHUS U €INHULIbI U3MEPEHU)

[TpoexTrpoBaHNEe NMHKEHEPHBIX CUCTEM (OCHOBBI THIPABINYECKUX PACUETOB)

TemiomaccooOMeH (OCHOBBI pacueTa TEeMJI0MacCOOOMEHHBIX MPOIECCOB KHUIKOCTH U rasa)

OCHOBBI TeII0ra30cHa0XeHNs U BEHTWISLMUHY (BBIOOp MPUHIMIHAIBHBIX BAPHAHTOB YCTPOHCTBA CUCTEM
ra3oCHa0KeHMs])

TexHuueckas TepMOAMHAMUKA (TEPMOINHAMHUYECKUE MTPOLIECCHI, 3aKOHBI TEPMOJUHAMUKH )

W3pickaTenbckas MmpakThka, reojesnueckas. Yacte 2 (pa3ObuBKa Tpacchl, COCTABICHUE MPOJAOIHLHOTO
npoduiis

Tpacchl, MPOEKTUPOBAaHUE Ha TPpoduIe)

WNnxenepHas reosie3usi (OCHOBHbIE Tp€OOBaHMSI K IUIaHAM, KapTaM U POQUIIIM)

HauepraTenbHas reomeTpus (3HaHUS U yMEHUS B 00J1acT UHKeHepHOU rpaduku. [IpocTpancTBeHHOE 1
KOHCTPYKTUBHO-T€OMETPUYECKOE MTPEICTaBICHHE 00BEKTOB IPOSKTUPOBAHUS)

Xumusa (Tepmoxumusi 3K30- M JHAOTEpMUYEcKHE peakiuu. OpraHuueckas XUMHUSA. XUMHUYECKHE
peakuuu. CKOpocTh

XUMHUYECKHUX PEaKIUi. DIEKTPO-XUMHIecKasi Kopposus. [lomumepst. )

Ne Kon n HauMeHoBaHue HHIUKATOpa
ITocnenyromuye TUCIUITIIMHBL
/1 JIOCTHIKEHHUS KOMITETCHIINHA

[IKP-1.2, TIKP-1.3, TIKP-1.4, TIKP-
MoHTaxx M OKcIUTyaTtalus CHCTeM TerulorasocHadkenus wu(l.5, TIKP-1.6, IIKP-1.7, IIKP-2.1,
BCHTHIISIIAHN [IKP-2.2, IIKP-2.3, IIKP-2.4, IIKP-
2.5, IIKP-2.6




OIlK-4.1, OIIK-4.2,  OIIK-10.1,
2 |OcHOBBI TEXHUYECKOHN DKCIUTyaTalnu 00beKTOB cTpouTensecTtBa (OITK-10.2, OIIK-10.3, OIIK-10.4,

OIIK-10.5

YK-1.1, VYK-1.3, VK-1.5, VK-24,

3 |lIpoekTupoBaHHE CUCTEM TEILIIOTa30CHAOKECHUS

VYK-2.5, Y¥K-2.6, TIKC-3.1, IIKC-3.2,
[TKC-3.3, [IKC-3.4

4 |9xoHOMUKa OTpaciu

OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK
-6.16, OIIK-6.17

[IpoektupoBanue  cucreMm
KOHIMLIMOHUPOBAHUS BO3yXa

OTOILJICHHUS,

BCHTUJIALIUA

n

VYK-1.1, VK-13, VK-1.5, VK-24,
YK-2.5, YK-2.6, TIKC-2.1, TIKC-2.2,
IKC-2.3, [IKC-2.4

6 |Temnorenepupyroiue yCTaHOBKU

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

4. O0beM IUCHUIIMHBI (MOIYJIf) B 3a4€THBIX €IMHHMLAX C YKA3aHHEM KOJMYeCTBA aKaJAeMHYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaomuxcst

. Beero |Cemectp
Bun yuebHoit paboThI 4ACOB 5
KonrakTHas padota 56 56
Jlextmmonnbie 3ausatus (JIek) 28 28
JlaGoparopHsie 3ausTus (J1ad) 14 14
[paxTrueckue 3ausatus (Ip) 14 14
HMuasi kOHTaKTHasA padoTa, B TOM YuCJIe: 15 15
KOHCYJBTAIMH 110 KypCOBO# paboTe (ITPOEKTY), 1 1
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (ciava 3a4era,
3adeTa ¢ OIEHKOH; 3allluTa KypPCOBOMW paOOTHI 0,25 0,25
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO 195 105
(KoHCYNBTAIUS NIEPE]] SK3aMEHOM U c/jaua dK3aMeHa) ' '
Yacnl HA KOHTPOJIb 34,75 34,75
CamocrositennbHasi padota (CP) 50,75 50,75
O0mast Tpy10eMKOCTb IUCHMILIUHBI (MOIYJISA)
yacel:| 144 144
3aYeTHbIE e IHHUILI: 4 4
5. Copep:xkaHue AUCHMILVIMHBI (MOAYJfA), CTPYKTYPUPOBaHHOe MO pa3iejamM (TemMaM) ¢ YKazaHMeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnyeckuil njaaH JUCHUILUIMHBI (MOJYJIS)
KonTakTHas padota
(o y4eOHbIM Kon
o 3aHSATHSM), 9ac. MHNKATOP
= a
Ne Pasgensl qUCIUIUINHEI § CP B:ZZO’ JIOCTHXKEHNU
Q . q
- Jlex | 113 JIP KOMITETEHII
uH

1. |1 paznen. ['a3ocHabxkeHue U €ro MECTO B

ra3bl. OU3UKO-XUMUYECKHUE CBOMCTBA.
Tpa"copT NPUPOJHOTO rasa.

TOIJIMBHO-3HEpreTHueckoM Oanance. ['oproune




1.1.

JloObIua ¥ UCMOoNIb30BaHME Ta3a. TeXHUUCCKHUE U
9KOHOMHYECKHE MPEUMYIIECTBA npu
HCII0JIb30BaHUU Ia3a.

Knaccudukanms roprounx ra3os.

CocraB ¥ CBOWCTBA ra3000pa3HOrO TOILIMBA.

1,75

2,75

I1IKP-2.1

1.2.

XapakTepUCTUKU Ta30BbIX MECTOPOXKICHHUH
Poccun. T'a3oBble, KOHAEHCaTHbIE, HE(TIHbIC
MECTOPOKICHHUS.

O6pabotka raza. TpancrmopTupoBaHue rasa Ha
6onbime paccrosHus. Ilogzemuble XxpaHuauina
rasa.

[1KP-2.2

1.3.

Pacuer (pu3HKO-XHUMUYECKHUX CBOWCTB FOPIOYUX
ra3os.

1,5

5,5

[IKP-2.1,
I1KP-2.2

2 pazgen. 'opojackue cucTeMbl
razopacnpe/iejIeHUsI U UX OCHOBHBIE
xapakrepuctuku. [TorpediaeHue rasa.
lMazoperynsTopHbIie MyHKTHI U YCTAHOBKH.
DKCIUTyaTalusi CHCTEM ra30pacipeie/ieHUus |
ra3ornorpeOieHus

2.1.

["a3opacnpenenurenbHbIe CUCTEMBI
HACEJICHHBIX MMYHKTOB: TEPMHHBI u
ompezeneHus; oodmas cxema; KiaccuuKarus
cucteM rasopacupenenenus. Knaccudukanus
ra3onpoBOJIOB.

[IKP-2.1,
[1KP-2.2

2.2.

YCTpOHCTBO M KOHCTPYKIIMHA Ta30BBIX CETEH.
IIepecedyenue ra3onpoBOIaMu €CTECTBEHHBIX U
HCKYCCTBEHHBIX IPEMSITCTBUN.

1,5

5,5

[IKP-2.1,
[TKP-2.2,
I1KP-2.3

2.3.

3ammra  ra3onpoBOJIOB  OT
Koppo3uoHHble  CBOWCTBa
ompenenenue. M3omsamust  TpyOOMpOBOIOB.
AKTHBHBIE METOJBI  3alIMTHl  TOJ3EMHBIX
ra30MpPOBOJIOB OT KOPPO3UH.

KOPPO3HH.
TpyHTa U HUX

1,5

3,5

[IKP-2.1,
[TKP-2.2,
[TKP-2.3,
[1KP-2.4

2.4.

OcCHOBHBIE KaTerOpHH MOTPEOUTENCH U METOIBI
pacuera TOTpedIsieMOro MMM rasa. Pexumsl
noTpebneHuss rasa. OrnpenelieHHe pacyeTHBIX
pacxo/I0B Ta3a 1o BUJaM MOTPEeOUTENEH.

1,5

1,5

I1KP-2.6

2.5.

l'azoperynsaTopHble NYHKTBI M YCTaHOBKH.
TexHONIOrMYECKHE CXeMbl M 00O0pYyAOBaHHUE.
[TprHIHATBL paboThl, KOHCTPYKIUH,
XapaKTEPUCTUKH u OCHOBHBIE THUIIBI
PeryasTOpOB JaBIICHUSA.

Bri6op texHonornueckoro obopynoBanus ['PII
ulPV.

I'azopacnpenenurensHble CTaHIUU.
TexHonoruueckue cxembl U 000pYAOBaHUE.
VYyeT pacxosa raza

1,5

1,5

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

2.6.

CTpOI/ITeJ'II)CTBO, UCIIBITAHHUC, ImpueMKa B
SKCILTyaTaluio ra3ornpoBOJ0OB U O60py,[[OBaHI/I}I
I'PIIL.

1,5

5,5

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

3 pazgen. ['mapaBiudecKkuid pacyeT CUCTEM
ra3opacnpe/ielIeHHsl U Ta30moTpeOIeHHs




Pazpabotka pac4eTHOU CXEMBI
3.1, |rasopacnpenenuTensHoi ceTn. 15 | 15 6 ITKP-2.2,
OnpeneneHre pacueTHBIX PAcXOJOB Tasza s ' ' T1IKP-2.5
YYaCTKOB Ia30pacOpeaCIUTEILHON CETH.
OnpeneneHue MOTEph MABJICHUS B TYIHKOBBIX
IIKP-2.2,
3.2. |pa3BETBICHHBIX M KOJBIEBBIX Ta30MPOBOIAX 15 2 6,5 IKP-2 5
HU3KOT0, CPETHETO ¥ BBICOKOTO JIaBIICHUSI.
4. |4 pa3nen. TeopeTndyeckre OCHOBBI CKUTAHUS
rasa. ['a30BbIe TOPESIKK U KX OCHOBHBIC
XapaKTePUCTUKU
Pacuer moxasateneil ropeHus Ta3z000pa3zHOTO
4.1 [rommBa. § 15 15 6 IIKP-2.1,
Kuneruka XUMHYECKMX pEakIUil TOpPEHUs. [1IKP-2.2
OcHOBHBIE 3aKOHBI PACIIPOCTPAHEHUS TNIAMEHHU.
Temneparypa BOCIUIAMEHEHUS.
KoHIIeHTpanimoHHbIe TIPeIeIbl BOCTUIAMCHEHHUSI. [IKP-2.1
4.2. |CxopocTtb pacrpocTpaHeHust IUIAMEHH. 1,5 3,5 HKP-Z. 2’
OCHOBHBIC PEKUMBI pacrpocTpaHeHuUs '
IIJIAMEHH.
Metoapl  cxuraHus rasza.  YCTOWUYMBOCTH
4.3. |[ropenus. SIBieHuss OTpBIBA W IPOCKOKA 15 3,5 IIKP-2.2
miamMeny. CTaOuan3anys TopeHus.
Knaccudukanmst ©  OCHOBHBIC  DJIEMEHTHI
4.4. |razoBeix ropenok. CrocoObl  OpraHu3alvu 15 3,5 T1IKP-2.2
IIpOLIECCA TOPEHHUSL.
Mudbdy3noHHBIE TOPENKH, HMHXKCKIIMOHHBIC
4 5. |ropernxu HETIOJIHOTO u ITOJIHOT'O 15 35 [IKP-2.2
MPEBapUTENILHOTO CMEIIEHUS, TOpPEIKU C
OPUHYIUTENLHON Nogadel BO3ayXa.
4.6. [PacueT ra3oBbIX TOPEIOK. 15 15 6 T[IKP-2.2
5. |9 pa3zmen. Mcnonb3oBaHue raza Ha ObITOBBIE
HYXKJIbl. DKCILTyaTalus, peMOHT, HaJeKHOCTh
cucTeM razocHabxenus. cmonas3oBanue
CKIDKEHHBIX YTJIEBOJAOPOJIHBIX T'a30B
TIKP-2.1,
51 'azocHaOXeHne OKWILIX JOMOB. DBBITOBEIE 15 15 14 TIKP-2.2,
ra3oBbie IPUOOPHI. [TKP-2.4,
IIKP-2.3
Obnacte mnpumeHeHuss u cBoiictBa CVYT. [IKP-2 1
5.2. |Ucnonp3oBanne CYIT B ObiTy. XpaHeHwue, 15 | 15 6 HKP-Z. 2’
TPAHCHOPT U criocoOkl perazudukaruu CYT. ]
. IIKP-2.1,
OcHoBBI 0€30TacHOM AKCIUTyaTallil CHUCTEM IKP-2 2
razocHaOxeHust. OOcnyKMBaHWE U PEMOHT )
. TIKP-2.3,
5.3. [razompoBo/iOB.  ABapuiiHble  pabOTBI  Ha 15 55 IKP-2 4
ra3omnpoBoJiax. HanexxHocTh CHCTEM .
ra30CHA0KEHNSL. IKP-2.5,
ITKP-2.6
6. |6 paznmen. Has koHTaKkTHas paboTa




I1KP-2.1,
ITIKP-2.2,
6.1 KoHTakTHple 4Yachl Ha KOHCYJBTALMIO IO 6 1,25 [IKP-2.3,
KYPCOBBIM NPOEKTaM I1KP-2.4,
[TIKP-2.5,
I1KP-2.6
7. |7 paznen. Kontpoib
I1KP-2.1,
[TIKP-2.2,
I1KP-2.3,
7.1. |Dx3amen 6 36 TIKP-2.4,
ITIKP-2.5,
I1KP-2.6
5.2. Jlexuun
No | HaumenoBanue paszaena o
. HaumeHoBaHMe U KpaTKOE COEpKaHUE JEKIUI
/1 Y T€MBI JICKITUH’
JloGblya W ucnonb3oBaHWE ra3a. TexXHHYecKue U HKOHOMHUYECKHE
[IPEUMYIIECTBA IPU UCIIOJIb30BAHUH Ia3a.
Knaccugukanus roproymx razos.
CocraB 1 cBOlicTBa Ira3000pa3HOIo TOILINBA.
JloGblua ¥ ucmonb3oBaHWE ra3a. TexXHHYecKMe U HKOHOMHYECKHE
[IPEUMYIIECTBA IIPU UCIIOJIb30BAHUH Ia3a.
Knaccugukaius roprounx razos:
1) mo mpoucxoxnaeHuto Ha npupogHele — Il , uckycctBennele — UI,
CXKWKEHHBIE yTiieBoopoaHbie ra3el — CYI™ u Ouoraser — bI'.
2) 1§o TUIy MECTOPOXIEHHUS MPUPOJHOrO ra3a: UHUCTO Ta30BOE
Jo6br4a u MECTOPOXIECHHUE, ra3oKOHJIEHCAT-HOE MECTOPOXKICHUE, HedTsHOE
HMCITONF30BAHME Ia33.  |MecTOPOXKIICHHE,
Texnngeckue u 3) mo cmocoOy MoOJlydyeHUs] HMCKYCCTBEHHBIX TIa30B: TI'€HEpPATOPHBIA Tas,
HKOHOMUYECKHUE KOKCOBBIi ra3;
1 HPEUMYIECTBA IIPU  4)Brorasbl 10 MeCTy 00pa30BaHUs HA TPU TPYIIIBL:
UCIOJIL30BAHNN Ia3a. e [IJaxTHbii ra3z (ILI7), koTopelil BbIAENISETCS W3 YrOJBHBIX IUIACTOB WIIU
Knaccngukars YTOJIbHBIN METaH;
TrOprovuMX rasos. * BI'TBO, Beigensmoomuecs w3 TBepAbIXx ObITOBBIX 0oTx0a0B (TBO) Ha
CocTaB U CBOWUCTBa FOPOJICKHX CBANKAX;
ra3000pa3HOro TOMINBA. |« BIKOC, KoTOpble OOpa3yloTcs IpH O06E3BPEKMBAHHH TOPOJICKHX
KaHaJM3alMOHHBIX CTOKOB B METAaHTEHKAX;
* BI'CXII, xoropsle o00Opa3yloTcsi TIpH OOE3BPEKUBAHMM  OTXOJOB
CEJIbCKOXO03SHCTBEHHBIX MPEA-NPUATHI B OMOpeaKkTopax.
5) CVYT': nponan-OyTaHoBast CMECbh, COKMKEHHBIN MPUPOTHBIH ra3.
CocraB u cBoiicTBa razoo0OpasHoro TomauBa. Heroprouune KOMIIOHEHTHI U
BpeaHble mpumecu. Kimaccudukarys roprounx ra3os.
['oproune razpl W uX (U3UKO-XUMHUYECKHUE CBOWMCTBA. Husmias u BwIcIas
TEIloTa cropanus. Bza-umo-3amensemocTs ra3oB. IlmoTHocTe razos.
OnacHble cBoWcTBa ra3oB. J[aBiieHHMe, BO3HMKAOIIEE IPHU B3PbIBE T'a30B.
Tnefnpauuda nnapun AePATACTASTE UATIATL 2ARAUUI TA2OD
XapakTepucTUKu ra3oBbIX MECTOPOKIACHUN Poccun. I'azoBele,
XapakTePUCTHKH |0 iencaTHble, HeITAHbIE MECTOPOSK/ICHHS.
Tas0BBIX MECTOPOKACHUN| OGpagoTka raza. TpaHCHOPTMPOBaHME Ta3a HA OOJbIINE PACCTOSHHSL.
Poccun. I'azoseie, [Toa3eMHBIE XPaHUIMILA Ta3a.
2 KOHNCHCATHBIC, XapakTepuCTUKU Ta30BbIX MECTOpOKAeHUH Poccun. IlepedyeHs KpymHBIX
HeTsHbIe razoBbIX MECTOPOXAeHMH Poccuu ®  coctaB rasza. UYHMCTO TIa3oBEIE,
MECTOPOKICHHA. KOHJIEHCATHEIE, HE(TAHBIE MECTOPOIKICHUS.
Obpaborxa rasa. O6paboTka Ta3a: O4NCTKa, ocylka. TpaHCHOPTHPOBAHKE Ta3a Ha




TpancnoprupoBaHue rasa

Ha OOJIBIITNE PACCTOSHUS.

[TonzemHble XpaHuIMIIa
rasa.

OoJbILIIME PACCTOSIHUSA: MAarucCTpajbHblE Ta3oNpOBOAbI, TPeOOBaHUSA K HX
IIPOKJIaZIKE, KOMIIpecCOpHBbIe cTaHuu. [loa3emMHble XpaHmInmia rasa.

Pacuer ¢puzuko-
XUMHYECKUX CBOMCTB
FOPIOYUX Ta30B.

Pacuer pu3mko-xuMuyeckux CBONCTB rOprOYMX ra3oB.

Pacuer (U3MKO-XUMUYECKMX CBOWCTB TOpIOYMX Ta3oB. OmnpenencHue:
BBICILICH W HU3IIEH TEIUIOTHI CrOPAaHUs Tra30BBIX CMECEH, MIOTHOCTH CMECH,
OTHOCHUTEIILHOM TIOTHOCTH, uncia BoOOe, HIKHEro M BEPXHETO IPE/EIIOB
BOCIUIAMEHSIEMOCTH, ONpEJEJIEHne TEeMIepaTypbl TOPEHUsT CMECH Ta30B,
JTABJICHUS TIPU B3PbIBE Ta30BO3/YIIHON CMECH.

l"azopacnpenenurenbHbl
€ CHCTEMbI HaCEJICHHBIX
MTyHKTOB: TEPMUHBI U
ornpezeneHus; oouas
cxema; KilacCH(pHUKaIus
CUCTEM
ra3opacrpeieneHusl.
Knaccudukanms
ra30MpoOBOJIOB.

Fa30paCHpeHeHHTCHBHBIC CUCTCMbl HACCJICHHBIX IIYHKTOB: TCPMHHBI U
oIpeJiesieHus]; o0Ias cxema; KJIacCU(pUKaIMs CUCTEM Ia30paclpeesIeHusl.
Knaccugukanus ra3onpoBoos.

I"a3opacnpenenuTenbHble CHUCTEMbl HACENCHHBIX ITYHKTOB: TEPMHUHBI U
orpenesieHus; o0mas cxema; KJacCH(PHKalus CHCTEM Ta30paclpenesieHus
rOPOZIOB U HACEJIEHHBIX ITYHKTOB: OJIHOCTYyII€HYAaTas, IBYXCTYIEHUaTasl, TPEX
Y MHOTOCTYIICHYATasi CHCTEMA.

Knaccudukanus ra3onpoBoJOB: IO JABJICHUIO, IO HAa3HAYEHUIO, IO
KOH(uUrypauuu, M0 Marepuany TpyO, IO MECTy PpacIOJIOKEHHUS.
[Ipucoenunenue mnorpedureneid K ra3oBbiM ceTsiM. CXeMbl TOpOJ-CKUX
CHCTEM ra30CHA0KEHMSL.

YeTpoicTBO U
KOHCTPYKIIUU Ta30BBIX
cerei. [lepeceuenue

YCTpolcTBO M KOHCTPYKIIMM ra3oBbIX cerel. llepeceuenne razonpoBogaMu
€CTECTBEHHBIX U HCKYCCTBEHHBIX MPENSATCTBUM.
YCTpOHCTBO M KOHCTPYKIIMH Ta30BBIX ceTedl. TpyOwl, mMarepuansl TpyoO,

ra3omnpoBOJIaMHU coprament, 'OCT. Apmarypa u obopymoBaHue Ta30ompoBooB. OCHOBHBIC
€CTECTBEHHBIX U MpaBuiia NPOKJIAAKHA ra30MpOBOIOB PA3IUYHBIX JTaBIICHUM.
HUCKYCCTBEHHBIX

NPEHSITCTBUHA.

3amuTa ra3onpoBoioB OT
KOPpO3UH.
Koppo3uonnsle cBoiicTBa
TpyHTa U UX
onpexnenenue. M3omsuus
TpyOOIIPOBOIOB.
AKTHBHBIE METOBI
3alIUThI ITOJA3€EMHBIX
ra3ornpoBOJIOB OT
KOPpO3UH.

3amuTa razonpoBoAoB OT Koppo3uu. Koppo3noHHbIE CBOWCTBA IPYHTAa U UX
onpeneneHue. M3omsus TpyOONpoBOAOB. AKTHUBHBIE METOJBI 3alUTHI
IIOA3EMHBIX I'a30IIPOBOJIOB OT KOPPO3HH.

3amuTa razonpoBoioB oT Koppo3uu. Koppo3noHHble CBOWCTBA TPYHTA U UX
ompenenenue. M3zomsanus TpyOonpoBOJOB. AKTHBHBIE METOABI 3allUThI
MO/I3EMHBIX ~ Ta30MpPOBOJIOB OT KOPPO3UHU. DJIEKTpUYECKas KOppO3us
Oy /IalOLUIMMH TOKaMH M 3JIEKTpOXUMHUecKas Koppo3us. OnpeseneHne 30H
NecTBUS ONYy)KJAIOUIMX TOKOB. THUIBI NMPOTUBOKOPPO3UOHHOM H3OJSIUH.
DNEKTPUUYECKHE METOABI 3aIIUTHI ra3onpoBOJOB OT Koppo3uu. Karognas u
MIPOTEKTOPHAs 3alUTa. DIEKTPUUECKHUI IpeHaX.

OcCHOBHBIE KaTEeropuu
MOTpeOUTENEH U METOTBI
pacuera notpebasieMoro

VMMM raza. Pexxumsl
noTpebIeHus rasa.
OmnpeneneHne pac4eTHbIX
pacxoJIoB ra3a 1o BUAam

OcHOBHbBIE KaTeropuy NOTpeOUTENeH U METO/IbI pacueTa NoTpeOIsIeMOro UMU
ra3a. Pexumsl norpebienus rasa. OnpejeneHne pacueTHbIX pacxXoJl0B rasa
10 BUJIaM NOTpeOuTENei.

OcHoBHbIE KaTeropuu NoTpeduTesne u MeTobl pacyeTa NoTpedasieMoro UMu
raza. Hopmbl motpeOrnenus rasza. Pacuer ra3zoBoro moTtpebieHus Traza B
ropoJiax, MOCEJIKaxX U CEIbCKON MECTHOCTH.

Pexumbl moTpebnenus raza. OCOOCHHOCTHM pexHuMa NOTpeOsieHus rasa
OCHOBHBIMM KaTerOpUsiIMU 1oTpeOuTenelt. ['010BoM, HeneTbHBIA U CYTOYHBIN
rpaduku norpednenus raza. Koapduumuentsl HepaBHOMepHOCTH. ['o10Bast U

moTpeouTenen. CyTOYHas HEPaBHOMEPHOCTH. Pacuer roI0BOM 51 CYTOYHOM
HEPaBHOMEPHOCTH.
OmnpeneneHne pacueTHBIX PACXOO0B ras3a 1o BUJiaM MOTpeOuTesne.
ra30pCFYH$ITOpHBIC FaSOper.]'IHTOpHBIe IIYHKTBI M YCTAaHOBKH. TexHOIOTHYECKHE CXEMBbI H
yHKTBI ¥ ycTaHoBKM. |000pynoBanue. IIpuHUMIBL pabOTh, KOHCTPYKLMH, XapakTePUCTUKH U
TexHomornueckue OCHOBHBIC THUIIbI PETYJIATOPOB JAaBJICHUS.




CXEMBI U 000PYyI0BaHHUE.
[Tpununs! paboTHl,
KOHCTPYKIIUH,
XapaKTePUCTUKU U
OCHOBHBIC THIIBI
PEryasTOPOB JaBICHHUS.
Br16op
TEXHOJIOTUYECKOTO
obopynoBanus ['PI1 u
I'PY.
["a3opacnpenenuTenbHbI
€ CTaHIIHH.
TexXHOIOTHUECKUE CXEMBI
u o0opynoBaHue. Y4er
pacxoja rasa.

Bri6op Texnonoruueckoro odbopynosanus I PIT u I'PY.
l"azopacnpenenurenbHbie CTaHIIHU. TexHonornueckue
obopynoBaHue. Y4er pacxoja rasa.

CXEMbI n

I"a3operynsiTopHble NMYHKTBI M YCTAaHOBKH. TEXHOJIOTMYECKHE CXEMbl U
obopynoBanue. @Dunptpsl. [lpegoxpaHuTenbHble KiIamaHbl U apMarypa.
OmnpeneneHue pacyeTHbIX HapamMeTpoB. BbIOOp peryiasTopoB JaBieHUS U
Ipyroro 000pyOBaHUS. KoHTpoiabHO-U3MepUTENbHbIE npubOpbI
ra30perysTOPHbIX IYHKTOB U YCTaHOBOK. Y4eT pacxoja rasza. Cxembl
NYHKTOB HW3MEPEHHUsl pacxoia rasa. ['a3oBble CYETUMKH, HX BBIOOp U
ycraHoBKa. M3mepurenbHble nuadparmbel. Pacxomomepsl. OmnpezneneHue
OonTUMabHOrO paguyca nercrsus I'PII.

[TpuHuunsl paboThl, KOHCTPYKLMH, XAPAKTEPUCTUKU MU OCHOBHBIE THIIbI
PETyIATOPOB 1aBJICHUSL.
JlpoccenbHble  OpraHsl
PErynsaTopoB
nasneHusi. KOHCTpyKIMH, XapaKTepPUCTHKH U OCHOBHBIC THIIBI PETYIISITOPOB
IABJICHUS IDIAMOIO U HEMDIMOTO NEHCTBUS.

perynaropoB. Pacuer mpomyckHOM criocoOHOCTH

CTpOUTENbCTBO, HUCIBITAHKE, NMPUEMKA B JKCIUTYaTallMI0 Ta30MpPOBOJIOB U
obopynosanus ['PII.

CtpouTenbCcTBO,
CTpouTeNnbCTBO Tra30MpOBOJOB: HAPYXHBIX W BHYTPEHHHX, CTAJIbHBIX H
WCIIBITaHUE, IPUEMKA B
9 SKCILTYATALIIIO MOMMATUICHOBBIX. CIOCOOBI COEMHEHHUsI Ta30MpPOBOAOB M MX KOHTPOIIb.
rasor }(I)BO OB I [IpucoeanHenre HOBBIX Ta30MPOBOJIOB K AeicTByromuM ceTssM. CrocoObl
POBOAL IIPOKJIAJAKN IOA3EMHBIX Ta30lpOBOJOB: C YCTPOWCTBOM TpaHIIEH U
obopynosanus ['PII. .
Oectpanieiinpie. VcnbITanus Hapy>KHbIX M BHYTPEHHHX Ta30MpOBOJIOB
Pa3IMYHbIX JaBICHUN U MPUEMKA UX B 3KCILIyaTalHUIo.
Pa3pabotka pacuerHoii |Pa3paboTka pacdeTHON CXEMBI ra30pacipeIeTuTeIbHOMN CEeTH.
CXEMBI Onpenenenue pacyeTHbBIX pacxoioB rasa TUTSL Y4aCTKOB
ra3opacnpeieIuTeNIbHON [ra30pacipeieIuTeIbHON CETH.
CETH. PazpaboTka pacueTHOH cXeMbl ra3zopacrpeeluTeNbHON CeTH HAcelIeHHOTo
10 [Ompenenenne pacueTHBIX [IyHKTA.
pacxonoB raza s |Onpenenenue pacueTHBIX pacxonoB rasa JUTSt Y4aCTKOB
y4acTKOB ra3opacnpeeNUuTeIbHON CETH C YYE€TOM IyTEBOI0 pacxoja M TPaH3UTHOIO
ra3opacrpeeIuTeNIbHOM |pacxo/ia, JUlsl COCPeI0TOUEHHBIX OTpeduTeNei.
CETH.
Omnpenenenne NoTepb AABJIECHUS B TYNHKOBBIX Pa3BETBICHHBIX U KOJBLEBBIX
ra3onpoBoJiaXx HU3KOT0, CPETHErO U BBICOKOTO J1aBJICHUSI.
Onpenenenne noTepb AaBIECHUS B TYNMKOBBIX Pa3BETBICHHBIX U KOJIBLEBBIX
Omnpenenenne norepp p P yn p I
ra3onpoBoJiax HUKOT0, CPETHETO U BHICOKOTO JIABJICHUSI.
JTaBJICHUS B TYIIMKOBBIX .
A3BETBICHHBIX 1 Pacuer TynuKoBBIX pa3BETBIEHHBIX U KOJIBLIEBBIX ra30BbIX ceTeil. KomnblieBbie
11 p KOMBIICBBIX CETH U UX OCHOBHBIE OTINYHUS OT TYNMUKOBBIX. OnpeiesieHre NoTephb AaBIeHUs
B ra30IIpOBOAX HU3KOT0, CPEHETO U BBICOKOTO AaBJIeHUs. PacueTHbIe cXeMBI
ra3olnpoBoJiax HU3KOIO,
ormaun rasza u3 cetd. KodppuimeHT cKuMaeMoCcTH U €ro yd4eT Ipu
CPEIHEro U BBICOKOTO
N THJIpaBINYECKOM pacueTe. PacueTHble (popMysibl, TaOIUIBI U MOHOTPAMMBI.
) Pacuer MecCTHBIX CONPOTHUBIEHUN. Y4YET JONMOJHUTEIBHOTO JaBIICHHS,
BO3HHUKAIOIIIETO M3-3a PA3HOCTH MJIOTHOCTEN ra3a v BO3/1yXa.
Pacuer mokazaTeneii | PACUYET MOKa3aTeael ropeHus ra3000pa3Horo TOIUIMBA.
TOpEeHHs Ta3006pa3Horo Kunernka  xumuueckux  peakuuil  ropeHus.  OCHOBHbIE  3aKOHBI
TOILIMBA. pacrnpocTpaHeHus IIaMEHH.
12 Kunernka xummnyeckux

peakuuii ropeHusl.

OCHOBHBIE 3aKOHBI

pacipocTpaHeHus
IIJIAMEHH.

Pacuer nokasaresneit ropeHus ra3000pa3HOro TOILIHMBA.

Pacuer npoaykroB cropanus. Temneparypsl ropeHHs - KalOpUMETpUYECKas,
KapOIPOU3BOJUTEIBHOCTb, TEOpETUYeCKas, AeicrBuTenpHas. CKopocTb
XUMHUYECKHUX PeaKIHid. 3aBUCUMOCTh




CKOPOCTH OT TEMIIEpaTypbl. JHEPrUsl aKTUBALMU. 3aKOH AppeHuyca.
Kunernka xuMmMuueckux  peakuuii ropeHus. Hepa3BeTBlieHHbIE U
pa3BETBIEHHBIE LENHbIE peakiuu. OCHOBHBIE 3aKOHBI PACIPOCTPAHEHUS
TJIAMEHH.

Temneparypa BOCIUIAMEHEHUS. Konuenrpanuonssie IIpEIENbl
Temmneparypa BociuiaMeHeHus. CKopocTh pacpocTpaHeHus 1iaaMeHd. OCHOBHBIE PEXUMBbI
BOCIJIAMEHEHUS. pacpoCTpaHEHUs IUIAMEHHU.
Konnentpanuonnsie |[Temneparypa BOCIUIAMEHEHUS. Konuenrpanuonssie IIpeienbl
Ipeeibl BocIulaMeHeHus. TemnoBoe BociuiaMmeHenue. TeMieparypa BOCIUIAMEHEHUS.
BOCIUIAMEHEHHUS. MeTo bl 3KCIIEPUMEHTAIBHOIO OIPEIEIEHNs TEMIIEPATyphl BOCIIIIAMEHEHMS,
13 CkopocTb 3akuranusi. KoHeHTpanmoHHble TpaHyIIbl BOCIIIAMEHEHHUS.
pacnpoCcTpaHeHus Ckopoctb pacnpocTpaHEHUs IJIAMEHH. OcHoBHbIE PEXUMBI
wiamend. OCHOBHBIE  |pacnpocTpaHeHus miameHu. HopManbHoe pacnpocTpaHeHne IJIaMeHU U ero
PEKUMBI CKOPOCTb. Teopus HOPMaJIbHOI'O pacnpocTpaHeHus IJIAMEHU.
pacrpocTpaHeHUs Pacnpoctpanenne miamenu B TpyOax. CKOpOCTb paclpOCTpaHEHHUS.
IIJIAMEHU. Kpurnueckuii nuamerp.
Meroasl CKUraHus Tras3a. YCTOWYMBOCTb TOpeHus. SfIBIeHUS OTpbIBA U
pockoka miaaMeHu. Ctabuin3anus ropeHus.
Meroasl CKUraHus Tras3a. YCTOMYMBOCTb TOpeHus. SfIBIeHUS OTpbhIBA U
Meroasl CKUTraHus rasa.
o npockoka iamenu. Crabunuzanus ropeHus. PacnpocTtpaHeHue miaMeHu B
Y CTOWYUBOCTH FOPEHUSL. .
JamMuHapHoM  notoke. KoHycHoe minamMs W ero  yCTOM4YMBOCTB.
14 SIBneHns oTpsiBa U
DOCKOKA [LIAMEHI OKCIIEpUMEHTAIBHOE ONPEJEIIEHNE CKOPOCTH PacHpOCTPAHEHUs IUIAMEHU
P " |merogoMm ['tou-MuxenbcoHa. 3aBUCHMOCTb CKOPOCTH pacHpOCTpaHEHUs
Crabunusanus ropeHusl.
IUIaMEHU OT cOocTaBa cMecu M Temmeparypbl. Ctabunu3zanus HOPMaIbHOTO
IUIAMEHU HA ropeske. SIBleHue NPOCKOKAa U OTpbIBA IUIAMEHHU. Y CIIOBHUA,
ONIPEACISAIOIME TPOCKOK U OTPBIB IIJIAMEHH.
Knaccuukanuss u OCHOBHBIE DJIEMEHTHI Ta30BBIX Topesok. CrocoOb
OpraHM3alMM IIPOLECcca TOPEHHUS.
Knaccudpukanys u OCHOBHBIE 53JIE€MEHTHI Ta30BbIX Topenok. CrnocoObl
OpraHM3alMu Iporecca rope-Hus. MHKeKUMOHHBIE Tropenku. l'openku
MIOJIHOTO TPEIBAPUTENILHOTO CMEIICHHUs Ta3a C BO3AyXoM. lopenku c¢
Knaccudpukanus 1 |orHeyNmOpHBIMH HAcaJKaMU: TyHHEJbHbIE M MHOTOKaHaJbHbIE. [openku c
OCHOBHBIE DJIEMEHTHl  |METAIUIMUYECKUMU cTadmin3atopamMu. MHKEKIMOHHBIE CMECUTENN TOPEIIOK.
15 ra30BbIX TOPETIOK. WNHTeHcuBHOCTD CxuraHus ra3a. OCHOBHBIE XapaKTEPUCTHKU TOPEJIOK.
CrniocoObl opranuzanuu (M3mygaromas crmocoOHOCTh Topenok. ['openkn HHOPAKpaCHOTO H3ITydeHHS.
nporecca ropenus. | Temmonpon3BoAUTEILHOCTD TOPEIOK U UX IPUMEHEHUE.
WHXeKIMOHHbIE TOpEeNKH TOJHOTO M YacTUYHOIO CMEIIEHUs rasa ¢
BOo31yxoM. Ilnamsi, cTpykTypa miaMeHu, BHYyTPEHHUI U HAapyXHbI KOHYCBHI.
Koaddurnmentsr mnepBuyHoro Bosayxa. Pasmepsl miamenn. OCHOBHBIC
KOHCTPYKIIUHU TOPENIOK, POU3BOAUTEIBHOCTD, 00JIACTh TPUMEHEHHS.
Jnddy3noHHbIE TOPEIKH, WHXEKIIMOHHbIE TOPEIKH HEMOJIHOrO M MOJIHOTO
MPEeIBAPUTENILHOTO CMEIIEHUs, TOPeIKH C MNPUHYIUTEIbHON mojgaueit
BO3/yXa.
Huddy3nonnsie X
Juddy3noHHbIE TOPENIKH, UHKEKLIUOHHBIE TOPETIKH HEMOJHOTO U MOJIHOIO
TOPEJIKH, NHKEKINOHHbIE . o
[IPEIBAPUTEIIBHOTO CMEIIEHUsl, TOPEIKH C TPUHYJUTENBHONM Moaaden
TOPEJIKU HETIOIHOTO U
HOTHOLO Bo3ayxa. ['openku ¢ He3aBepIIeHHBIM MpeIBapU-TEIbHBIM CMEIIEHHUEM Ta3a C
16 mpexsapuTensHoro  |POSAYXOM: Opranusanus  Tporecca  cMeceoOpa3oBaHMS U €ro
P P MHTEeHCUpUKausi. XapaKTepUCTUKH IUIAaMEHH TOpeloK TypOyJeHTHOIrO
CMeEILIEHUs1, TOPEJIKU C
. cMmemeHus. JIOCTOMHCTBa W HEAOCTaTKU Topeikd. OOnacTh NpUMEHEHHS.
IIPUHYAUTEIbHOU

nojayei Bo3ayxa.

KoHcTpyKkiluss W OCHOBHBIE XapaKTEPUCTUKU TOPENIOK TypOYJIEHTHOIO
CMelIeHHUs HeOOJbIION MPON3BOIUTENFHOCTH. MHOTOCTPYIHBIE U BUXPEBBIE
ropenku. ['openku ¢ ueHTpaibHON U nepudepuitHoi moaveil rasza.




17

Pacuer ra3oBbix ropenok.

Pacuer ra3oBbIx ropenok.

Pacuer MHXEKIIMOHHBIX Topesiok. Beibop pacueTHbIX mapamerpoB. Pacuer
ropeiakd. PacueT WHXKEKIHMOHHOTO CMECUTENsl, KOHCTPYKTHBHBIM pacyer
ropenku. Pacuer mapameTpoB ropeiky nIpyu HEPacUETHBIX YCIOBUAX PaOOTHI.

18

I"'azocHaOXeHne KUIbIX
10MOB. BEITOBBIE Ta30BBIE
puOOpHI.

I"a3ocHabxkeHune KUIbIX JOMOB. BBITOBBIE Ta30BbIe IPUOOPHI.
l'a3ocHaOxeHne  >KWIbIX ~ JOMOB.  BbITOBbIE  ra3oBble  NPHOOPBHI.
BuyTpuaomoBsle razonpoBoabl M HX ycTpoMcTBO. IlpaBuia mnpoxnaaxu.
PacrnionoxeHne OTKIIOYAIOIIUX YCTPOMCTB. YCIOBHS YCTAHOBKHM OBITOBBIX
npubopoB. TpeOoBanus K TNOMENMEHUSIM. | UApaBIMYECKHH pacder
BHYTPUIOMOBBIX I'a301poBOA0B. OTBOA NPOAYKTOB CropaHusd. JbIMOXOnbI U
UX pacyer.

I"azoBbie minThl. 3aBucumocth K1l mmuTel v copepxkaHusi OKUCH yriiepoa B
IIPOJYKTAaX CrOPaHUsA OT €€ Harpy3Ku. PacueTHple XapaKTEpUCTHKHU ra30BbIX
wmt. [a30Bble BOJOHArpeBaTeld H Jpyrue KOMMYHAJbHO-OBITOBBIC
npubopsl. X KOHCTPYKIIMK U OCHOBHBIE XapaKTEPUCTUKU. ABTOMAaTHYECKUE
yCTpOMCTBa M Ta30mpoBOJbl NpUOOpOB. BeHTwidauus razuguuupyeMmbix
OMEIIECHUN.

19

OO6nacte NpUMEHEHUS U
cBorictBa CVYT'.
Ucnons3oBanue CYI B
ObITYy. XpaHeHue,
TPAHCIOPT U COCOOBI
perazudpukanuu CYT.

Ob6nactes nmpumenenust u cpoiictBa CYI. Hcnonb3oBanue CYI' B ObITy.
XpaHeHue, TpaHCTIOPT U c1tocoOb! perazupukanuu CYT.

Ob6nacts mpumenenus u coiictBa CYI'. IlonydyeHue CKUKEHHBIX T'a30B M3
MOMYTHBIX HE(TAHBIX Ta-30B M Ha HeTernepepadaThIBAIOIIUX 3aBOAX.
TexHOIOrnyecKne CXeMbl.

Ucnonb3oBanne CYI B ObiTy. OCHOBHBIE (PH3MKO-XMMHUYECKHE CBOMCTBA
CKIDKEHHBIX  yIJI€BOAOPOAHBIX  Ta3oB. (CBoilcTBa  MHAMBUIYaJbHBIX
VIJIEBOAOPOAOB B KHIKOH H MapoBoil (a3ax, BXOOANIMX B CO-CTaB
CKIKeHHBIX ra30B (C)H, ynpyrocTs Mapos, 8, Ipe/ieibl B3pbIBAEMOCTH U TIp.).
Cwmecu razoB u xuzakocreil. 3akoH [lanbrona u Payns. [-P - nuarpamma
yriaeBogoB U mpaktuueckoe ee mnpumeHenue. ['OCT Ha cKuKEHHbIE
YIJIEBOJOPOAHBIE  Ta3bl,  IpeJHa3HAaYeHHbIE  JUIsI  Tra30CHA0XEHUS
KOMMYHAJIbHBIX, OBITOBBIX U IIPOMBIIUIEHHBIX MPEIIPUATHI.

Xpanenue, TpaHcropT U cnocodOsl perazudukanmu CYI. VYcraHoBku
COKMKEHHBIX YIJIEBOJOPOJHBIX Tra3oB y mnorpebuteneil. Knaccudukarus
yCTaHOBOK. ['a3o0ayuioHHBIE ycTaHOBKU. MX o00opymoBaHue W pacuer.
["a306a/u10HHBIE  YCTAaHOBKM HHAMBUIYyalbHbIE, paclojlaraéMble BHYTPHU
3/1aHUsl ¥ BHE 37aHMs, rpynmnoBble. TpeOoBaHUs K pa3MEIICHUIO YCTaHOBOK.
I'pynmoBele  ycTaHOBKM C TOJ3EMHBIMH pe3epByapamMHu. Y CTPOMCTBO
MO/I3eMHBIX pe3epByapoB. Pacuer pezepByapHbIX ycTaHOBOK. OO0OpyI0BaHME.
Hcnapurenu.

20

OcHOBEI Oe30macHOM’
AKCIUTyaTaI[il CUCTEM
ra3ocHa0KCHHS.
OO6cnyXUBaHUE U PEMOHT
ra30MpOBOJIOB.
ABapuiiHbie paboTHI Ha
ra3omnpoBoJIax.
HanexxHocth cuctem
ra3ocHa0KEHHS.

OcHOBBI 6€30M1aCHOM 3KCIUTyaTalluu CUCTEM ra3ocHabkeHus. O0cnyXxuBaHue
1 PEMOHT ra30IpoBOOB. ABapuiiHbIe padOThI Ha razonpoBoax. HanexHoctsb
CHCTEM ra30CHa0KEeHUsI.

Opranu3zanus padoT 1Mo MycKy rasa, BbIBOJIa ra30MpoOBOa U3 SKCIUTyaTalluH.
TexHuka 6€30MacCHOCTH MPH IKCIUTYaTallMU Ta30BbIX CETEH.

OnpeneneHne TEXHUYECKOTO COCTOSIHUSL MOA3EMHBIX U BHYTPEHHHX
ra3olnpoBOJIOB, TEXHUYECKOE IN-arHOCTUpOBaHuE. TeKylui 1 KanuTaJbHbIN
PEMOHT Ta30MpPOBOJIOB, BUJbI HEHCIPABHOCTEW, TEXHOJOTHS BbIIOIHEHUS
OCHOBHBIX PEMOHTHBIX pPaboT. Jlokanu3anuss ¥ JUKBUIALMSA aBAPUUHBIX
CUTyallul, aBapuUiHO-IUCIETYEepCKasi Ciyx0a, BHUIbI aBapUHHBIX PpadoT.
HagexxHocTh  cucTeM — rasopacnpefelieHus, OTKa3, IOTOK OTKa30B,
BEPOATHOCTH OTKA30B, PacUeT HaJIe)KHOCTH ra30BOM CETH.




5.3. [IpakTuueckue 3aHATUS

HaumenoBanue paznena

IJJ(;)I H TEMBI IPAKTHECKAX HanmMeHnoBanue u cofiep:kanne NpakTHUYECKUX 3aHATUN
3aHSTUH
Pacuer ¢usuko- Pacuer pu3mko-xuMuyeckux CBONCTB rOprOYMX ra3os.
3 XUMHUYECKHX CBOUCTB [Pacder GU3NKO-XUMHUECKUX CBOWCTB OPIOYHX Ta30B.
TOPIOYHX T'a30B.
OcHoBHbIE KaTeropuu NoTpeduTenei 1 METOIbl pacyera NoTpedIsieMoro MU
OcHOBHEBIE KaTeropuu [raza. Pesxumbl moTpebienus rasza. OnpeaeseHne pacyeTHBIX pacXxojoB rasa
HOTPEOUTENEH U METOABI 110 BUAAM IOTPEOUTEIEIH.
pacuera norpedasemoro |OmnpezeieHre MOTpeOIeHHe ra3a HaceJ€HHBIM ITYHKTOM [0 TOJOBBIM
7 uMH raza. PexumMel  [Hopmam. OnpejiesieHre 4acoBbIX PacXo0B ra3a 1o BUaaM MoTpeOuTese.
noTpebeHus rasa.
Onpenenenne pacyeTHbIX
pacxoJIoB ra3a 1o BUaam
norpeOuTenei.
l'azoperynaTopHble NYyHKTBI M YCTAHOBKU. TEXHOJOITMYECKHE CXEMBlI H
I'asoperynstopHble  (oGopymoBanue. IIpuHLIUOB PaOOTHl, KOHCTPYKLHH, XapaKTEPUCTUKH MU
ITYHKTBI U YCTAHOBKH. |0CHOBHBIE TUIIBI PETYISATOPOB AABJICHUS.
Texnonoru4eckue cxemsl| Bpi6op TexHonorndeckoro obopynosanus I'PI1 u I'PY.
1 0bopynoBaHue. lazopacnpenenurenbHble  CTaHIUU.  TEXHOJOTMYECKHE  CXEMbl U
HpuHimmnsl paboThl, obopyaoBaHue. YUeT pacxojia rasa.
KOHCTPYKIIUH,
XapakTCPUCTUKM M (PacyeT n moabop obopynoBanus I'PII.
OCHOBHBI€ THIIBI
g | PEry/ATOPOB JaBIEHHS.
Br16op
TEXHOJIOTHYECKOTO
obopynoBanus ['PI1 u
I'PY.
lMazopacnpenenurenbHbl
€ CTaHIIUH.
TexHOIOorn4ecKue CXeMbl
u o0opynoBaHue. Y4er
pacxoza rasa.
Pa3zpabotka pacuetHoii |Pa3paboTka pacueTHON CXEMBbI ra30pacipeieTUTEIHHON CETH.
CXEMBI Onpenenenue pacyeTHBIX pacxoioB rasa JUTSt Y4aCTKOB
razopacnpeieNIuTeNIbHON [ra30pacnpeieIuTeIbHON CETH.
CETH. Pa3paboTka pacueTHOi cxembl Ta3opacipeeuTeTbHON CETH.
10 |Onpenenenue pacuerusix |OnpeneneHue pacYeTHBIX pacxonoB rasa JUISt Y4aCTKOB
pacxod0B ra3a Uil |ra30paclpeaeauTeIbHON CETH.
Y4aCTKOB
ra3opacIpeeuTeIbHON
CETH.
Onpenenenne norepb |OnpeneneHre moTeph AaBICHUS B TYMMKOBBIX Pa3BETBICHHBIX U KOJIBIEBBIX
JIABJICHUS B TYIUKOBBIX |ra30IPOBOJIaX HU3KOTO, CPEAHETO U BBHICOKOTO JIABJICHHUS.
Pa3BETBJIICHHBIX U IM'mapaBnuyeckuii pacyeT ra3opacnpeaeauTeNbHbIX CUCTEM.
11 KOJIBLIEBBIX
ra3onpoBOJIax HU3KOTO,
CPEIHETO U BBICOKOIO
JTABJICHMSL.
19 Pacuer mokazareneii |Pacder mokasaresei ropeHust ra3000pa3HOTO TOTUIHBA.

rOpeHus ra3000pa3HOTo

Kunernka xumuueckux peakuuit ropeHusi. OCHOBHbIE 3aKOHbI




TOILIUBA.
Kunernka XuMHYeCKHUX
peakuuil ropeHusl.
OCHOBHBIE 3aKOHEI
pacpocTpaHeHuUs
TJIAMEHH.

pacnpoCcTpaHEHUs JIAMEHHU.

Onpenenenne TeMIepaTypbl TOpEHUS - KaJIOPUMETPHUYECKOM,
JKapOIPOU3BOIUTEILHOCTH, TEOPETUYECKOM, NEHCTBUTEIBHOM.

Pacuet ra3zoBbix ropenioxk.

17 |PacueT rasoBeIx ropernok. KOHCTpYKTHUBHBIN pacuyeT MHKEKIIMOHHON TOPEIIKH.
["a3ocHabkeHne XKUIBIX JOMOB. BBITOBBIE Ta30BbIE IPUOOPHI.
Onpenenenne pacxonoB rasa. IlomGop ra3oBOi IIKTHL, Ta30BOrO
["a3ocHabxeHne KUITbIX
BOJIOHArpeBaTensi, razoporo komia. Ilombop y3ma ydera pacxoja rasa.
18 |momoB. BeITOBBIE Ta30BBIC o
5 I'mppaBnuyeckuili pacder BHYTPEHHUX Ta3oNpoBoJOB. Pacuer cucremsl
pUOOPHI.
probop BEHTWISILIMK. PacueT cuctemsl 1pIMOynaneHus. Pacuer niuomaay ocTeKkIeHusl.
O6nacts npumenenust U |O6nacts npumenenuss u cBoiictBa CYI. HcnonwszoBanne CYI B ObITY.
cBorictBa CVT. XpaHeHue, TPaHCIOPT U ciocoObl perazudukanuu CYT.
19 Hcnonws3oBanue CYI B [Pacuer pesepByapHBIX YCTaHOBOK C €CTECTBEHHBIM HcHapeHueM. Pacuer

ObITy. XpaHCHHE,
TPAHCIIOPT U CLIOCOObI
perazudukamuu CYT.

pe3epByapHBIX YCTAHOBOK C UCKYCCTBEHHBIM HCIapeHueM. | uapaBnudeckuit
pacder ra3onpoBojioB mapoBoii $pazel CYT.

5.4. JlTaboparopHbie pabOTHI

Ne
n/a

HaumenoBanue pasnena
U TEMBbI J1a0OpaTOPHBIX
paboT

HaumenoBanue u conepkanue 1a00paTOpHBIX padoT

YerpoiicTBo 1
KOHCTPYKIIUU Ta30BbIX
cerell. [lepeceuenue
ra3zoIlpoBOIaMH
€CTECTBEHHBIX U
MCKYCCTBEHHBIX
MIPEISTCTBUMN.

I"a3oBas 3anopHas apmaTtypa
BrinosiHeHUE N3MEPEHHUI, BBINOJHEHUE PACYETOB, NOATOTOBKA OTYETA.

l"azoperynaropHsie
MYHKTBI U YCTAHOBKH.
TexHOIO0rnYEeCKHEe CXEMBbI
U 000py/I0BaHHE.
[TpuHLIMIIBI paOOTHI,
KOHCTPYKLIUH,
XapaKTePUCTHKH U
OCHOBHBIE TUITBI
PETyISTOPOB AaBIICHHS.
Bri6op
TEXHOJIOTUIECKOTO
ob6opynoBanus ['PII u
I'PY.
I"azopacnpenenuTenbHbl
€ CTaHITIH.
TexHomOrNYeCKHE CXEMBI
u obopynoBaHue. Y4eT
pacxoja rasa.

N3yuenue YCTPOWCTBA, JNENCTBUSA u
ra3operysiTopHOTO IKada

Brinonaexnue I/I3MepeHI/II71, BBITIOJIHCHHUE PACUCTOB, IIOATOTOBKA OTYCTA.

IIpUHOUIIA HUCIIBITaHUA

CrpourenscTso,
UCIbITaHUE, IPUEMKa B
IKCILTyaTalIo

TpyObl ¥ cOeTMHUTETILHBIE IIEMEHTHI Ta30MPOBOJIOB
BrinonHenne u3mMepeHunid, BHINOJIHEHHE PACUYETOB, MOJAITOTOBKA OTYETA.




ra30MmpoBOJIOB
obopynosanus ['PII.

18

I'azocHaOxeHMe KUIBIX
JIOMOB. BEITOBEIE Ta30BEIE
PUOOPHI.

Onpez[eneHI/Ie TUAPABINYCCKOro COIMMPOTUBIICHUS I'a30BOTI'0 CUCTYHKA
Brmmonuenue HSMCPCHHﬁ, BBITIOJIHCHHUEC PACUCTOB, IIOATOTOBKA OTYCTA.

18

["a3ocHa0keHUE KUITBIX
TOMOB. BBITOBBIE Ta30BbBIE
IPUOOPHI.

W3yveHne KOHCTPYKIUU U MPUHITUTIA pA0OTHI OBITOBBIX T'a30BBIX ILTUT
BelntonnHeHne n3MepeHnid, BBIIIOJHEHUE PACUETOB, TOATOTOBKA OTYETA.

18

T"a3ocHaOxeHUE KUIBIX
IIOMOB. BEITOBBIE Ta30BbIE
pUOOPBHI.

W3yueHre KOHCTPYKIMH M TNPUHIMIIA PabOThl TAa30BOTO IMPOTOYHOTO U
€MKOCTHOI'0 BOJOHArpeBaress
BrinonHenue n3aMepeHni, BEIIIOJIHEHUE PacyeTOB, IIOArOTOBKA OTYETA.

18

T"a3ocHa0xeHUEe KUIBIX
IIOMOB. BEITOBBIE Ta30BbIE
pUOOPBI.

N3yueHne KOHCTPYKIMHU U MIPUHLIMIIA pabOThI ra30BOT0 KOTIIa
BrinonHeHne u3mMepeHu, BBIIIOJIHEHUE PacYeTOB, IOATOTOBKA OTUYETA.

5.5. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumeHnoBanue paszaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
/0 | AMCUUIUIMHBI U TEMBI
Jo6b1ua u JoObiua W wucCHoidb30BaHUE Ta3a. TexHUMYeCKHe U SKOHOMHYECKHE
pEeMMyIIeCTBa MPHU MCIIOJIb30BAaHUH Ta3a.
WCIIOJIb30BAaHUE Ta3a.
Knaccudukanus roprounx ra3os.
TexHuueckue u N
CocraB 1 CBOWCTBa ra3000pa3HOTO TOILIMBA.
HKOHOMHYECKUE
[TpopaboTka TEOPEeTUUECKOTO MaTepuaia.
IpeuMyIIecTBa MpH
1 TectupoBanue
UCTIOJIb30BaHUH Ta3a.
Knaccudukanms
TOPIOYHX Ta30B.
CocraB u cBOMCTBa
ra3oo0pa3HoOro TOIJIMBA.
XapakTepuCTHKH ra30BbIX MECTOPOXKACHUI Poccun. | k1038 (S
XapaKTepUCTUKH KOHJIEHCATHbIE, HEPTIHbIE MECTOPOXKICHHMS.
ra3oBBIX MECTOPOXKICHUI|OOpaboTka ra3a. TpaHCIOPTUPOBAHWE Tra3a Ha OOJBIIME PACCTOSHHUS.
Poccuu. I"a3oBsle, [Ton3emHbIe XpaHUIUIIA Ta3a.
KOHJICHCATHBIC, [TpopaboTka TEOpETHIECKOTO MaTepraa.
HE(TSHbIE TectupoBanue
2 MECTOPOXKICHHUS.
O6paboTka rasa.
TpancnoptupoBanue rasa
Ha OOJIbIIINE PACCTOSHMUSL.
ITomzeMHubIe XpaHuIUIIA
rasa.
Pacuer pU3MKO-XMMHYECKHX CBONCTB FOPIOYMX Ia3oB.
Pacuer dusuko- [TpopaboTKka TEOpEeTHIECKOTO MaTepraa.
3 xuMudeckux cpoiictB  |[IoAroTOBKa K MPaKTHUECKOMY 3aHSATHUIO.
rOPIOYMX Ta30B. BeimonHeHune paszziena KypcoBOro mpoeKTHPOBAHHSI.
TectupoBanue.
["a3opacnpenenuTenbHble CUCTEMbl HACEICHHBIX IYHKTOB: TEPMHUHBI U
T'azopacnpeieTeNnbHbl (o e nenenns; obmas cxema; KIaccH(UKALKES CHCTEM Ta3opacipeieseHus.
© CHCTEMBI HACCIICHHBIX | 13 cepdukarus ra3onpoBoIoB.
4 ITYHKTOB: TCPMUHBI N TThopaGoTKa TEOPETHYECKOTO MATEPUAIIA.

ompeieNICHusT; 001Ias
cxema; KiacCu(puKaius
CUCTEM

TectupoBanue




ra3opacrpeecHHs.
Knaccudukanus
ra30MpPOBOJIOB.

YeTpoicTBO U
KOHCTPYKLMU I'a30BbIX
cerei. [lepeceuenue
ra3onpoBoJIaMU
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPEISTCTBUM.

YCTpolcTBO M KOHCTPYKLIMM ra3oBbIX cerel. llepeceuenne razonpoBogaMu
€CTECTBEHHBIX U HCKYCCTBEHHBIX MPENSATCTBUM.

[TpopaboTka TeOpeTHIECKOro MaTepuaia.

TectupoBanue

3amuTa ra3onpoBooB OT
KOPpO3UH.
Koppo3unonnsie cBoiicTBa
TPYHTA U UX
onpezenenue. M3onsauus
TpyOOTIIPOBOIOB.
AKTHUBHBIE METOJIbI
3aIIUTHI TTOA3EMHBIX
ra3omnpoBOJIOB OT
KOppO3UH.

3amuTa ra3onpoBoioB oT Koppo3uu. Koppo3uoHHble CBOWCTBA TPYHTA U HX
onpeneneHue. M3omsuss TpyOONpoBOAOB. AKTHUBHBIE METOJbI 3alIUTHI
MO/I3EMHBIX Ta30IIPOBOIOB OT KOPPO3UHU.

[TpopaboTka TEOpEeTHIECKOro MaTepuaa.

TectupoBanue

OcHOBHBIE KaTerOpUH
noTpeOuTeNnet 1 METOIbI
pacuera norpebasieMoro

MMM rasza. Pexxumbl
noTpebieHus rasa.
Onpenenenre pacyeTHbIX
pacxooB rasza 1o Bujgam
noTpeduTene.

OcHoBHbIE KaTeropuu NoTpeduTese u MeTo bl pacyeTa NoTpedIsieMoro UMu
ra3za. Pexxumsl nmotpebsienus raza. OmnpeaesieHne pacueTHhIX PacXxoJ/ioB rasza
10 BUJIaM NOTpeOuTeneil.

[TpopaboTka TEOpETHIECKOTro MaTepraa.

[ToaroroBka K MpakTUYECKOMY 3aHSTHIO.

Brimonaenue paszzaena KypcoBOro NpoeKTHPOBAHHUS.

TectupoBanue.

["azoperynaropHbie
MTyHKTHI ¥ YCTAaHOBKH.
TexHOMOrnuecKrne cXeMbl
1 000pyI0BaHuE.
[TpuHIMIB pabOTHI,
KOHCTPYKIIHH,
XapaKTePUCTUKU U
OCHOBHBIC THITBI
PETYIATOPOB AAaBJICHUS.
Br16op
TEXHOJOTUYECKOTO
o6opynoBanus ['PI1 u
I'PY.
lMazopacnpenenurenbHbl
€ CTaHIIUU.
TexHOIOornYecKue CXeMbl
u o0opynoBaHue. Y4er
pacxoja rasa.

l'azoperysnaTopHble NYHKTBI M YCTAHOBKU. TEXHOJIOTMYECKHE CXEMBI U
obopynoBanue. IIpuHUUOBI PabOThHl, KOHCTPYKIUH, XapaKTEPUCTUKU U
OCHOBHBIE TUIIBI PETYJIATOPOB JABJICHMUS.

Br16op TexHonorunueckoro odopynosanus I'PITu I'PY.
I'azopacnpenenurensHbple  CTAHIMH. | E€XHOJOTMYECKHE
o0opynoBaHue. YUeT pacxoja rasa.

CXEMbI n

ITpopaboTka TEOpPETHUECKOro MaTepHuala.
IToaroroBka K MpakTUYECKOMY 3aHATHUIO.
Beinonnenue pasnena KypcoBOro IpOeKTUPOBAHUS.
TectupoBanue.

CTpouTenbCTBO,
UCIBITaHUE, TIPUEMKA B
IKCILTyaTaIU IO
ra3omnpoBOJIOB U
obopynosanus ['PII.

CtpouTenbCTBO, HCIBITaHWE, MPHUEMKa B HSKCIUIyaTal[MI0 a3oNpoBOJIOB U
obopynosanus I'PII.

ITpopaboTka TeopeTHYecKOoro MaTepuala.

TectupoBanue




Pazpabotka pacueTHOM

PazpaboTka pacyeTHOM cXeMbl ra30pacrpeieIUuTeIbHON CeTH.

CXEMBI Onpenenenne pacUeTHBIX pacxonoB rasa TUIS Y4acCTKOB
ra3opacrnpeIeauTeIbHON |ra30pacpeeIUTEIbHON CETH.
CCTH. ITpopaboTka TEOpEeTHUECKOro MaTepuaia.
10 |Omnpenenenue pacuerhbix |[IoAroToBKa K MPAKTHYECKOMY 3aHSTHIO.
pacxonoB rasa s |BeimonHeHue pasnena KypcoBOro IpOEKTUPOBAHUS.
Y4aCTKOB TectupoBanue.
ra3opacipeneuTeIbHON
CeTH.
Onpenenenue noreps  (OnpeneneHue nNoTepsb JaBICHUS B TYIIUKOBBIX PAa3BETBICHHBIX U KOJIbLIEBBIX
JABJICHUS B TYIIMKOBBIX |ra30IPOBOJAX HU3KOIO, CPEIHETO U BBICOKOTO aBJICHUS.
Pa3BETBICHHBIX U [TpopaboTka TeOpEeTHIECKOro MaTepuaa.
11 KOJIBLIEBBIX [loaroroBka K NpakTU4ECKOMY 3aHATHIO.
ra3oIpoBOJIax HU3KOro, |BeInosHeHne pa3aena KypcoBOro NpOEKTUPOBAHUS.
cpenHero u Belcokoro |TectupoBanue.
JIABJICHUSL.
Pacuer nokazareneii |Pacuer nmoka3zatesneil ropeHus ra3000pa3HOro TOIJIUBA.
ropenus razoodpasHoro |Kunernka  xumuueckux  peakuuil  ropeHus.  OCHOBHbIE  3aKOHBI
TOIUINBA. pacnpoCTpaHEeHUs IUIAMEHU.
12 Kunernka xuMuieckux
pEeaKIui ropeHus. [IpopaboTka TeopeTHuecKoro MmaTepuaia.
OcHoBHBIE 3aKOHBI  [[TOArOTOBKA K MPAKTHYECKOMY 3aHATHIO.
pacnpocTpaHeHus TectupoBanue.
IIJJAMEHU.
Temmnepatypa Temneparypa BOCIUIAMEHEHUS. KoHuenTpannonusie IIPEJIEIIbI
BOCIUJIAMEHEHUS. BocruiaMeHeHusi. CKopocTh pacpocTpaHeHus rmiaaMeHd. OCHOBHBIE PEXUMBbI
KoHueHTpanuonssle  [pacpocTpaHeHus IUIaMEHU.
IIPEEIIbI [TpopaboTka TeOpeTHIECKOro MaTepraia.
BOCIIAMEHEHUS. [TonroroBka K NpakTUYECKOMY 3aHATHIO.
13 CKopocTh TectupoBanue.
pacrnpocTpaHeHus
riaMeHu. OCHOBHBIE
PEKUMBI
pacnpocTpaHeHus
IUIAMEHU.
Meroasl CKUTraHus Ta3a. YCTOMYUBOCTb TOpeHud. SfIBIEHUS OTpbIBA U
MeToapl CXUraHus rasa. [mpockoka rniaameHu. CTabuinnsanus ropeHusl.
YcronunBocTs ropenus. |[IpopaboTka TeopeTUyecKOro MaTepuaa.
14 SBnenus otpeiBa M |TecTupoBaHue
IIPOCKOKA IIJITAMEHHU.
Crabunusanus ropeHus.
Knaccupukauus u  |Knaccuduxanuss M OCHOBHBIE 3JEMEHTHI Ta30BbIX ropenok. CrocoObl
OCHOBHBIE JIEMEHTBl  |OpraHU3aLMH [IPOLECCa TOPEHUS.
15 Ta30BBIX TOPEIIOK. [TpopaboTka TeoOpeTHYeCcKOro Marepurara.
Crnioco6s1 opranuzanuu (TectupoBanue
IIpoLIeCCa TOPEHHUSI.
Juddy3noHHbIE TOPENIKH, UHKEKLIMOHHBIE TOPETIKH HEMOJHOTO U MOJIHOIO
Auddysnonnsre MIPEABAPUTEIIBHOTO CMELICHUS, TOPEIKU C MPUHYAUTEIBHOW IOJayeit
TOPEJIKH, NHKCKIIMOHHBIC [go3ryxa.
TOPEJIKK HETIOJIIHOTO U TTpopaboTKa TEOPETUYECKOTO MaTepHara.
16 1I0JIHOTO TectupoBanue
IIPEABAPUTEIIBHOTO

CMELICHUS, TOPEJIKU C
MIPUHYIATEIBHON




noja4ye BO3ayxa.

Pacuer ra3oBbIx ropeniok.
[IpopaboTka TeopeTHuecKoro MmaTepuania.

17 [Pacuer ra3oBhIx ropemnox. [ToaroroBka K MPakKTUYECKOMY 3aHSTHUIO.
TectupoBanue.
["a3zocHabxeHne KUIbIX JOMOB. BpITOBBIE ra30BbIe TPUOOPHI.
I'azocHa0xkenne xmwibix |[IpopaboTka TEOPETUYECKOTO MaTepHaIa.
18 [momoB. BeiToBble razossie|ll0Ar0TOBKA K MPAKTUUECKOMY 3aHATHIO.
prOOPEL. Brinonnenue paszena KypcoBoro NpoeKTUPOBAHHUS.
TectupoBanue.
O6mactp npumenenus u |O6mactp npuMeHenust u cBoiictBa CYI'. HcnonwszoBanme CYI B OBITY.
cBorictBa CVYT'. XpaHeHwue, TpaHcopT U cnocods! perazudpukamuu CYT.
19 HcnonszoBanne CYI B |[IpopaboTka TEOpETHIECKOTO MaTepHaa.
ObITYy. XpaHeHue, IToaroroBka K IpakTUYECKOMY 3aHATHUIO.
TpaHCcHopT U crocodsl  (TecTupoBanue.
perazucukamyu CYT'.
OcHoBbl 6e30macHoil  |OCHOBBI 6€3011aCHOM IKCIITyaTalluu CUCTeM Ta3ocHa0xeHus. O0cmyKuBaHue
AKCIUTyaTaI[ii CUCTEM | PEMOHT ra3onpoBo0B. ABapuiiHbie pabOThI Ha razornpoBoaax. Hamexxnocts
ra3ocHa0XeHHsI. CUCTEM ra30CHA0KECHHUSI.
O6cmyxxuBanue U peMoHT|[IpopaboTka TEOPETUYECKOTO MaTepHaa.
20 ra3omnpoBOJIOB. [ToaroroBka K IPaKTUYECKOMY 3aHATHUIO.
ABapuiineie paboTsl Ha |TecTupoBaHue.
ra3onpoBoJiax.

HanexnocTs cuctem
ra3ocHa0KEHUs.




6. IlepeyeHb MeTOMUYECKUX MATEPHAJIOB [IJIsl CAMOCTOSATEILHOH Pad0THI 00yYaAOIIMXCS 10 AUCHUTIIHHE
(MoayJ110)

[IporpaMmMoil JUCHUIUIMHBI MPEAYCMOTPEHO MPOBEACHUE JEKIMOHHBIX 3aHSATUNA, HAa KOTOPBIX HAETCS
OCHOBHOM CHCTEeMAaTU3MpPOBAaHHBIM MaTepual, a TakXKe MPaKTUYeCKHUX M J1aOpaTOPHBIX 3aHITHIA,
MPEIOJIAaraloINX 3aKPEIUieHne M3y4eHHOro marepuana ¥ (GopMupoBaHHE y OOYYAIOIIUXCS HEOOXOIUMBIX
3HAHUM, YMEHUH U HABBIKOB.

Kpome TOro, BaKHEHIIMM 3TaroM UW3YYCHHS JIUCHUIUIMHBI SBISIETCS CaMOCTOSTENbHAs pabora
oOy4aroluxcsi € HCIOJIb30BAHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBpPEMEHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTH.

B 06wem camocTosITensHOM pabOThI IO TUCIUILIMHE BKIIIOYACTCS CIeAyIoLIee:

- U3YYEHUE TEOPETUUYECKUX BOIIPOCOB IO BCEM TEMaM JIUCLIUIIJIMHBIL;

- IOATOTOBKA K MPAKTUYECKUM U JTaOOPATOPHBIM 3aHATHUSM;

- IOATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYAEHTOB;

- IOJArOTOBKA K 3a4€Ty U 3K3aMEHY.

3am0roM yCIenrHoro OCBOSHHS 3TOW TUCIUIUIMHBI SBISICTCS 0053aTeIbHOE MOCEIIeHNE JICKIMOHHBIX,
MPAKTUYECKUX U Ja00paTOPHBIX 3aHATUH, TaK KaK MPOIYCK OAHOrO (TeM 0oJjee, HECKOJIbKHUX) 3aHATHI MOXKET
OCJIO)KHHTh OCBOEHHE pa3lesioB Kypca. Ha mpakThuecKux 3aHATUSAX Marepuall, W3JIOKEHHbIA Ha JIEKIUSX,
3aKpEIUISIETCS] B PAMKAaX BBIIIOJIHEHUS IPAKTUYECKUX 3a/IaHUM, pELIEHUs] TECTOB, PeaIu3allii NHIMBUIyaIbHBIX
3alaHuil U Ipyrux ¢popM, npeaycMorpeHHbix PIT/I.

[Tpuctynas K U3y4E€HUIO TUCHUIUIMHBI, HEOOXOAUMO B MIEPBYIO OYEpEb O3HAKOMUTHCS COJIEP:KaHUEM
PIIJI, a Ttaxke METOAUYECKMMHU YKA3aHHSIMHU 10 OPTraHU3AIMH CAMOCTOSITEIHbHOW pabOThl U TMOATOTOBKU K
MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSIM.

[Tpr MOATOTOBKE K MPAKTUYECKUM H JIA0OPATOPHBIM 3aHATHUSM M B paMKaX CaMOCTOSITEIILHOU PabOTHI 11O
M3YYECHUIO TUCHUIUIMHBI 00yYarouMcsi He0OX0IUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATHH MAaT€pHal U JOIMOJHUTH €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

- TpU CaMOCTOATEIIbHOM HW3YyYEHHM TEOPETUYECKOM TEMBI CHElIaTh KOHCIEKT, HCIOIb3Ys
pexomenioBanHbie B PI1]] ncrounukuy;

- BBIIIOJIHUTH MTPAKTUYECKHE 3aJJaHKs B pAMKaxX U3y4aeMOM TEMBI;

- OTBETUTh HA KOHTPOIBHBIE BOMPOCHI MO TeMe, Ucmonb3ys Marepuansl @OC, nubo rpynmnoBbie
VHIUBUyAJIbHBIE 3a]IaHUS, TOATOTOBIICHHBIE MPETNOIABATEIEM;

- IOATOTOBUTKLCS K MTPOBEPOUHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- NOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

HNroroM u3yudeHuss AMCHUIUIMHBI B 6 CeMecTpe SBISETCA 3alluTa KypCOBOIO IPOEKTa M HSK3aMEH.
DK3aMeH MPOBOJUTCS M0 PACIIHCAHUIO HA MOCIEAHEM MTPAKTUUECKOM 3aHsATHU. Dopma MpoBeIeHUs dK3aMeHa —
MUCHhMEHHBIA U YCTHBIN OTBET Ha HK3aMEHAIIMOHHBIA OWieT, MO0 KOMMbIOTEpHOE TecTHpoBaHue B moodle B
ciydae YyAQJICHHOW caauu Hk3ameHa. CTyIeHThI, HE TMPONISANINE aTTeCTAlHi0 TO0 Tpaduky, ITOJKHBI
JIMKBUIUPOBATH 3a/10JKEHHOCTh B YCTAHOBJIIEHHOM IOPSIKE.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
arTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIMH ¢ yKa3aHUEM 1TaIoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL . Bun onenounoro
MHAMKATOpa KOHTPOJIUPYEMOM
/1 (Moy1is) cpencTaa
KOMIIETEHIINH
JloOpua u ucnonp3oBaHue rasa. TexHuyeckue Teopetnueckue BOMPOCHI
U DKOHOMHMYECKHME INPEHMYILECTBA IIpHU I L IIPOBEIEHUS
1 [ucnonb3oBaHuM raza. [1KP-2.1 MIPOMEXYTOUHOMN
Knaccudukanus roproymx razos. aTTeCTallUN.
CocraB 1 cBoicTBa Ira3000pa3HOro TOIJINBA. TectupoBanue.
XapakTEepUCTUKH Ta30BbIX MECTOPOXKIECHUIN
Teopernueckne BOIPOCHI
2 |Poccun. 'a30BbIe, KOHICHCATHBIC, HEPTIHBIC ITKP-2.2
JUISL IPOBEJIEHUS
MECTOPOXKACHHUS.




O0pabotka raza. TpancnopTupoBaHue ra3a Ha MIPOMEKYTOYHOMN

OoJbIne paccTosHusl. [Tonzemubie aTTeCTalUu.

XpaHWJINIIA T'a3a. TecTtupoBaHue.
Teopernueckue BOIPOCHI
TUTSI MIPOBEICHUS
IIPOMEKYTOUHOU
aTTeCTalluu.

Pacuer (UBHKO-XMMHYECKHUX CBOMICTB TpakTuyeckne  sananms

IIKP-2.1, IIKP-2.2 VTS MIPOBEACHUS

TOPIOYHMX ra3oB. .
MIPOMEKYTOIHOMN
aTTeCTalllu.
BrinmosiHenue  pasznaenos
KYpCOBOTO IPOEKTA.
TectupoBanue.

["a3opacnpenenurenbHbIE CUCTEMBbI Teoperuueckrue BOMPOCHI

HACEIICHHBIX ITYHKTOB: TEPMUHBI " TUTSI MIPOBEICHUS

ompeeeHus; o0mmas cxema; Kiaccuukanus ITIKP-2.1, ITIKP-2.2 MIPOMEKYTOUYHOM

cucTeM razopacnpezenenus. Kiaccupukamus aTTEeCTaIlUN.

ra3onpoBOJIOB. TectupoBanue.

Teopernueckne BOIPOCHI

YCeTpoiiCTBO U KOHCTPYKLIMM Ta30BbIX CETEM. JUISt MIPOBEACHUS
[lepeceuenue razompoBomamu ecrectBeHHbIX| [IKP-2.1, [IKP-2.2, [IKP-2.3 [mpomexxyTodHoit
Y UCKYCCTBEHHBIX IPENSATCTBUN. aTTeCTalUu.
TectupoBanue.
3amuTa  ra3omnpoBOJIOB  OT  KOPpO3UH. Teopernueckrue BOIPOCHI
Koppo3uonnsle cBOWCTBa TpyHTa M HX TIKP-2.1, TIKP-2.2, TIKP-2.3, JUISt NpOBEICHH
onpezaenenue. W3omsuus  TpyOONpoBOIOB. IKP-2.4 MIPOMEXYTOUYHOMN
AKTHBHBIE METOJBl 3alUTBl  MOA3EMHBIX ' aTTECTaLlUN.
ra3oIpoBOJIOB OT KOPPO3HUHU. TectupoBanue.
Teopernueckne BOIPOCHI
JUTSt MIPOBEICHUS
IIPOMEKYTOYHON
OCHOBHBIE  KaTeropuu TMOTpeOUTENed u aTTeCTalNU.
METO/bl pacyera MOTPeOIsIeMOro MMM rasa. [IpakTnyeckue 3agaHus
Pexxumpl motpebnienust Taza. OnpepeneHue [TKP-2.6 TS MPOBEICHUS
pacueTHBIX pacxoJOB Tra3a IO BUAAM IIPOMEKYTOUHOU
noTpeduTene. aTTECTaIUH.
Brimonnenue  pasznenos
KYpPCOBOTO MPOEKTA.
TectupoBanue.

["azoperynaropHble TYHKTBI M YCTAaHOBKH.
TexHONOrMYeCKne CXEMbI M 00OpYyIOBaHHE.

[TpuHIMTIBI paboTHhl, KOHCTPYKLIUH,
XapaKTEpUCTUKM U OCHOBHBIE  THIIBI
PEryasTOpOB AABJICHMUS.

Beibop TexHOIIOTMYECKOTO  00OpYJOBaHUS
['PITI u I'PY.

l"azopacnpenenurensHble CTaHIIMH.

TexHonornueckue cxembl U 00OpYyIOBaHHE.
VYuer pacxoaa rasa.

[TKP-2.1, I[IKP-2.4, I[IKP-2.3

Teopernueckne BONPOCHI
I L [IPOBEACHUSA
MIPOMEKYTOUHON
aTTeCTalUu.
[IpakTueckue 3amaHust
I L MIPOBEACHUSA
MIPOMEKYTOUHON
aTTeCTalUU.
Brinmonnenue  paznenos
KYpCOBOI'O IIPOEKTA.




TecTupoBaHue.

Teopernueckue BOIPOCHI

CTpouTenscTBO, HCIBITAaHHE, IPUEMKA B s IIPOBEICHUS

9 3KfnﬂyaTaumo, rasonp(;Bon(I))B TKP-2.1, [TKP-2.2, [IKP-2.3, f[pOMencyTqu(f)ﬁ g

IT1KP-2.4, IIKP-2.6
obopynosanus ['PII. ’ aTTECTaLUU.
TectupoBanue.
Teopernueckue BONPOCHI
TSt IIPOBEICHUS
MIPOMEKYTOUHOU
. aTTeCTallUU.
Pa3pabotka pacyeTHOi CXEMBI
. [IpakTnyeckue 3anaHus

10 |1A3OPACHPEACIHTCILHOM COTH. [TIKP-2.2, TIKP-2.5 JUTSt MPOBEICHHUS

OnpezneneHyue pacyeTHbIX PAacxXoj0B rasza Ajs ’ .
. IPOMEKYTOUHON

Y4acCTKOB I'a30pacipeeIUTEIbHON CETH.
aTTeCTallUU.
Beimonuenue  pasnenos
KYpCOBOT'O IPOEKTA.
TectupoBanue.
Teopernueckue BONPOCHI
JUISI IPOBEJCHUS
MIPOMEKYTOUHOU
aTTeCTallUu.

Onpeznenenue nNoTepb JaBIEHUS B TYIUKOBBIX [IpakTuyeckue 3anaHus

11 |pa3BeTBIEHHBIX U KOJBIEBBIX Ta30MPOBOIAX I[IKP-2.2, TIKP-2.5 1A MPOBEJICHUS

HU3KOT'0, CPEJTHETO U BBICOKOI'O JIaBJICHHUS. IPOMEKYTOUHON
aTTeCTallUu.
Beimonnenue  pasnenos
KYpCOBOT'O IPOEKTA.
TectupoBanue.
Teopernueckne BOIPOCHI
IS IIPOBEICHUS

Pacuer moxkazareneil ropeHusi razoo0pa3zHoro MIPOMEKYTOYHON

TOTIJIMBA. aTTECTaLlUN.

12 |KuHeTnka XHMMHUYECKHX pEaKIHid TOpEHUs. [1KP-2.1, I[IKP-2.2 [IpakTnueckue 3amaHus
OcHoBHbIE 3aKOHBI pacnpocTpaHEHUs JUISL IIPOBEICHUS
[IJIAMEHU. MIPOMEKYTOUHON

aTTECTaLlUN.

TectupoBanue.
Temmneparypa BOCIUIAMEHEHUS. Teopernueckne BOIPOCHI
Konnenrpanuonssie npeenbl IE MIPOBEJIEHUS

13 |Bocruiamenenus. CKOPOCTh pacrpoCTpaHEHUs [1KP-2.1, I[IKP-2.2 IIPOMEXYTOUYHOMN
IUIAMEHHU. OcHoBHbIE PEXUMBI aTTeCTalllu.
pacrpoCcTpaHEHUs JIAMEHHU. TectupoBanue.

Teopernueckne BOIPOCHI
Metonpl cxkuranms Trasza. YCTOWYHBOCTH I TPOBEICHUS
14 |ropenus. SIBieHUs OTphIBA U TMPOCKOKA [1KP-2.2 IIPOMEXYTOYHOMN
wiameHd. Ctabuinu3anusi ropeHusl. aTTeCTalllu.
TectupoBanue.
Knaccudukanus ©  OCHOBHBIE 3JIEMEHTHI
Teopernueckne BOIPOCHI
15 |razoBeix ropenok. CrnocoObl OpraHu3auu [1KP-2.2

npoiiecca TOpeHusI.

IJIg IIPOBCACHU AL




MIPOMEKYTOUHOU
aTTeCTalluH.
TecTtupoBaHue.

16

Juddy3noHHble TrOpenakd, HHXKEKIMOHHbIE
TOpEIKU HETIOJIHOTO u IIOJIHOTO
IPEBApUTEIILHOTO CMEILIEHUs, TOPEeNIKH C
IIPUHYINUTEIBLHOM 01a4e BO3yXa.

I1KP-2.2

Teoperuueckrue BOMPOCHI
JUTSt MIPOBEACHUS
MIPOMEKYTOUHOU
aTTeCTaIUU.
TectupoBanue.

17

PacueT ra3oBnix TOPCIIOK.

I1KP-2.2

Teopernueckne BOIPOCHI
JUTSt MIPOBEACHUS
MIPOMEKYTOUHOU
aTTeCTaIUU.
[IpakTnueckue 3amgaHus
JUTSt MIPOBEACHUS
MIPOMEKYTOUHOU
aTTECTaIUH.
TectupoBanue.

18

I'azocHaOxeHue KUIIBIX IoMOB. bBbITOBBIC

ra3zoBble IPUOOPHI.

TIKP-2.1, TIKP-2.2, [IKP-2.4,
TIKP-2.3

Teopernueckre BOIPOCHI
JUISI MIPOBEICHUS
MIPOMEKYTOUHOU
aTTeCTallUu.
[IpakTnueckue 3agaHus
JUISI MIPOBEICHUS
MIPOMEKYTOUHOU
aTTeCTallUu.
Brinonnenue  pasnenon
KYpCOBOT'O IPOEKTA.
TectupoBanue.

19

Obnacte npumeHeHus u cBoiictBa CVI.
Ucnonb3oBanue CYID' B ObiTy. XpaHeHue,
TpaHCHOPT U criocoOb! perazuduxanmu CYT.

TIKP-2.1, TIKP-2.2

Teopernueckne BOIPOCHI
JUISL IIPOBEACHUS
MIPOMEKYTOYHON
aTTeCTaluu.
[IpakTueckue 3amaHus
JUISL IIPOBEACHUS
MIPOMEKYTOUHON
aTTeCTalUu.
TectupoBanue.

20

OcHoBBI 0€30MacHOM JKCIUTyaTallid CUCTEM
razocHaOxeHus. OOcCIyKUBaHUE U PEMOHT
ra3omnpoBONOB. ABapuifHble pabOTBl  Ha
razonpoBOJIax. HanexxaocTth CHUCTEM
ra3zocHa0KeHHs.

TIKP-2.1, TIKP-2.2, TTKP-2.3,
TIKP-2.4, TIKP-2.5, TTKP-2.6

Teopernueckue BOMPOCHI
JUIS MIPOBEACHUS
IIPOMEKYTOUHOU
aTTECTALlNN.
TectupoBanue.

21

KoHTakTHBIE Yackl
KYPCOBBIM IPOEKTaAM

Ha KOHCYJbTAlIUKO TII0

[IKP-2.1, I[TKP-2.2, ITKP-2.3,
I1KP-2.4, I[IKP-2.5, [IKP-2.6

22

DK3aMeH

[IKP-2.1, ITKP-2.2, ITKP-2.3,
[1KP-2.4, I[IKP-2.5, I[IKP-2.6

Teopernueckue BOIPOCHI.
TectupoBanue.

7.2. TunoBbIe KOHTPOJIHHBIC 3a/IaHHSI WU WHBIE MaTePUAITBl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMBIE
JUTSL OTICHKH 3HAHUI, YMEHHUH U HABBIKOB | (MJIH) OMBITa MPO(ECCHOHABHON IEeATENBHOCTH, XapaKTePU3YIOIIHNX
starsl GOPMUPOBAHUS KOMIIETEHIINHI B IIPOLIECCE OCBOEHUS TUCIIUILIMHEI




KoMimiekT 3a1a4 ¥ TECTOBBIX 3aJaHUN
(11 mpoBepkH CPOPMUPOBAHHOCTH WHAMKATOPOB AocTikeHHs komnereHiuu (ITKP-2.1, TIKP-2.2,
[TKP-2.3, TIKP-2.4, I1IKP-2.5, [TKP-2.6)

TecroBble 3a7aHUs
(KOMIUIEKT TECTOBBIX 3aJIaHHM )
6 cemecTp

1. K npupoaHbIM TOPIOYMM Ta3aM OTHOCSTCS:
a) MeTaH

0) mnpenaeabHBIC YIIIEBOIOPOIbI

B) HeIpeAesbHbIC YTIEBOA0POIbI

r) BOJOPOI

1) OKCHJI yriiepoja

€) TpoIlaH

x) OyrtaH

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

2. [IpoBecTy KIacCH(PUKAIINIO TOPIOYNX TA30B 10 MPOUCX 0K ICHUIO.
a) HU3KOTO JIaBJICHUS

0) npupoaHbIE

B) HCKYCCTBEHHBIE

') BBICOKOTO JIaBJICHUS

1) CKUKEHHBIE YTIIEBOJAOPOIHBIE Ia3bl

€) CpeIHero JaBJIeHUs

’K) Ororasbl

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

3.Yem oTnmyaeTcs BbICIIAs TEMJIOTA CTOPAHUS T'a3a OT HU3LIEH TETJIOThI CrOpaHUs?

a) COCTaBOM IPUMEHSEMOro ra3a

0) JOMOJHUTEIBHBIM KOJMYECTBOM TeIia, KOTOpoe 00pa3yeTcsl Mpu KOHAEHCAIlMM BOASHBIX MapoB B
MPOJYKTaX CTOPAHHS

B) TeMIepaTypoi 10aBaeMoro Bo3ayXa Ha TOpeHHe

T') KOJIMYECTBOM ITPOAYKTOB CTOPAHUS

1) CKOPOCTBIO XMMUYECKHUX PeaKIuii

[TpaBuiibHBIE OTBETHI: 0).

4 Ha3nauenwue unciia Bo66e?

a) [Toka3zaTens B3aMMO3aMEHSIEMOCTH TOPIOYHX Ta30B MO TEIUIOTE CrOPaHUS

0) [Tokazarenp B3aMMO3aMEHSIEMOCTH TOPIOYHMX T'a30B TI0 CKOPOCTH CTOPAHUS

r) [Tokaszaresb B3aMMO3aMEHIEMOCTH TOPIOYUX T'a30B M0 TEMIIEPATypPE CrOPaHHS
n) Ilokazarenb B3aMMO3aMEHSIEMOCTH TOPIOYMX I'a30B MO BSI3KOCTH rasa
[TpaBuIIbHBIE OTBETHI: a).

5. JIns KakuX pacyeToB MPUMEHSAETCS HUKETIPUBEAEHHASI 3aBUCUMOCTD?

a) JUIsl pacyeTa ImoKa3aTelisi B3auMO3aMEHSIEMOCTH TOPIOUUX Ta30B
0) 7151 pacueTra TerIoThl CrOpaHus

B) JIJIsl TUJIPABIMYECKOTO pacyera ra3omnpoBoO/IOB

T') IUTsl pacdeTa MpeieiioB B3PhIBAEMOCTH

1) JUTsl pacdera o0bema MPOJTYKTOB CTOPAHUS



6 YKaXuTe OCHOBHBIE DJICMEHTHI CXEMbI Ta30CHA0KEHUS, TTOKAa3aHHOW Ha PUCYHKE.

a) KOJIBLIEBOM ra30MpoBOJl HU3KOTO JaBJICHUS -
0) TYIMKOBBI ra30MpOBO HU3KOTO JIaBJICHUS -
B) ra30paclpeeuTe/IbHasi CTAHIIUS -

') MaruCTPAIbHBINA Ta30MPOBO]T -

) TOTPEOUTENIN Ta3a HU3KOTO JIaBIICHUS -
[IpaBunbHBIE OTBETHI: a)-3, 0)-5, B)-2, 1)-1, n)-4

7. YKaXuTe OCHOBHEIE DJIEMEHTEI HA CXEME.

a) — bpyrasap
0) — KOJUIEKTOp
B) — KOBEDP

I') — ra30IpoBoJ
1) — KOHTPOJIbHAs TPyOKa
[IpaBunbHBIE OTBETHL: a)-2, 0)-5, B)-4, 1)-1, 1)-3

8. [IpuBectn Ki1accupUKAINIO TOPOJICKUX Ta30IIPOBOJIOB 10 HA3HAYCHUIO.

a)- pacrpeae/IuTeIbHbIC

0)- HU3KOTO JaBJICHUS

B)- aOOHEHTCKHE OTBETBJICHUS
T)- CPEAHETO AaBJICHUS

I1)- TIOJI3EMHBIC

€)- BHYTPUJOMOBBIE

K)- BBICOKOTO JIaBJICHUS
[IpaBunBHBIE OTBETHI: ), B).

9. IlpuBecty KIaccu(pUKaIUIo Ta30IpOBOJIOB O KOHPUTYpallui CUCTEMBbI Ta30CHA0KEHUS.
a)- pacrpeeuTeIbHbIE

0)- KOJIbIICBBIC

B)- BHYTPUJIOMOBBIE

I')- TYIIUKOBbIE

)~ MEXIOCEIKOBBIE

€)- CMCIIIaHHbIe

[IpaBunbsHbIE OTBETHI: 0), T), €).

10. YcTaHOBUTBH COOTBETCTBUE CTYIIEHEN AABIICHUS B Ia30paclpee/INTENbHBIX CETAX:

1 — Hu3Koe, 2 — cpenHee, 3 — BEICOKOE BTOPOM KaTeropuu, 4 — BEICOKOE MepBOM KaTErOpHUH, 5 — BHICO- KOE
Kareropud la:

a) P>1,2 MIla

6) 0.6 [1P<1.2 MIla

B) 0.3 [1P<0.6 MIIa

r) 0.005 [JP<0.3 MIla

1) P<0.005 MIla

[TpaBunbHBIE OTBETHIL: a)-5, 0)-4, B)-3, 1)-2, n)-1.

11. TTpuBecTn kmaccuuKaIyio ra3ompoBOIOB M0 MaTepHay Tpyo:
a)- MOJIUIPOIUIIEHOBBIE
0)- cTanbHBIC



T)- MEJIHbIE

n)- [IBX

€)- MHOTOCJIOMHBIC

[TpaBuiibHEIE OTBETHI: 0), B), T), €).

12 Kakoe o6opyaoBaHue IpuBEACHO Ha PUCYHKE?

1- razoperynaTopHbIN MyHKT MIKahHON

2- Ta30peryNATOPHBIA MYHKT CTAlMOHAPHBIN

3- Ta30peryisTOPHbIA MYHKT OJIOYHBIN

4- ra3operyisTopHasl yCTaHOBKa

5- cpey NpeJI0KEHHBIX BApUaHTOB HET BEPHOTO.
[TpaBuiibHBIE OTBETHI: |

13. Ykaxure ocHoBHBbIE 35ieMeHThI IIPI1, mokazaHHOro Ha pUCyHKE

a) uabTp

6) II3K

B) KIII

r) [ICK

1) MAaHOMETP

€) PeryJssTop JaBlIeHUs
)IIPOTYBOUYHBIN ra30MpoBOJL
3) UMITYJIbCHAs TpyOKa

[TpaBmiIbHEIC OTBETHIL: a)-2, 0)-3, B)-1, 1)-7, n)-5, €)-4, k)-8, 3)-6.
14 JlaiiTe XapaKTepUCTUKY HIDKETIPUBEACHHON CUCTEMBI ra30CHA0KEHUS TOpoa.

a)- OJIHOCTYIIEHYaTas

0)- IByXCTyneHuYaTast

B)- TpeXCTyleH4yaTas

I')- MHOTOCTYyIIEHYaTas

)- TYITUKOBas
€)-KOoJIbIIeBast

[IpaBUIBHBIE OTBETHI: B), €).

15. YCcTaHOBUTH COOTBETCTBHE OCHOBHEIX THIIOB YCTp01>'ICTB, NPHUMCHACMBIX B CUCTEMax ra3ocHa0xe
-HU.

a) 0)

B)

B) IT)

n) e)

1- punbTp razossiit

2- peryIsATOp NaBJICHUS Ta3a

3- Ipei0XpaHUTENIbHbII COPOCHON KiIamnaH
4- MnemoXnaHnuTeIThHBIN 3aTTODHBIN KITarmaH



6- 3agBIKKaA
[TpaBuibHEBIE OTBETHL: 1-0), 2-a), 3 — 1), 4-B), 5-¢), 6-1).

7 cemectp
16 s KakuxX pacyeToB MPUMEHSIETCS HIDKEIPUBEICHHAs 3aBUCUMOCTD?

a) - IS pacyeTa MnoTephb JaBJICHUS B ra30MpoOBOIaX CPEAHETO JaBJICHUS Ha TPEHUE

0) - 115 pacyeTa OTeph AABJICHUS B Ia30IIPOBOIAaX HU3KOrO JJABJIEHUS HA MECTHBIE COIIPOTHUBIICHUS
B) - JUIA pacueTa MoTepb JaBJIeHUs B ra30IpOBOAaX HU3KOIO AaBJICHUS HA TPEHUE

T) - 1715 pacyeTa [oTeph AABJICHUS B Ira30IpOBOJIAaX CPEAHErO JaBICHUS Ha MECTHBIE COIIPOTUBIICHUS
1) - CpeIy MPEeJIOKEHHBIX BAPUAHTOB HET BEPHOTO.

[TpaBUJIbHBIE OTBETHI: B).

17 Kakoit Bug O6ITOBOTO Ta30BOT0 MpHOOpA MPUBEICH HA PUCYHKE?

a)- TEIJIOr€HEPATOP OJHOKOHTYPHBIN € 3aKpbITON KaMepol CropaHus
0)- IpPOTOYHBINA BOJOHArPEBATEINDb C 3aKPHITOM KaMepoil CropaHus

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

J)- BOJJOHarpeBaresb HAKOMUTEIbHOIO TUIIA

€)- razoBasi TIMTa

[TpaBuIIbHBIE OTBETHI: T).

18 YcTaHOBUTH COOTBETCTBUE Ia30BBIX CUETYUKOB.

2) 6)

B) T)

1- memOpaHHBII

2- CTpyHHBIN

3- pOTaIMOHHBIN

4- TypOUHHBIN

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

19 Kaxoit Bug O6ITOBOTO Ta30BOTO MpUOOpa MPUBEICH HA PUCYHKE?
a)- IPOTOYHBIM BOJOHArPEBATENb C OTKPBITON KaMepOU cropaHus

0)- IpPOTOYHBIN BOJOHArPEBATEINb C 3aKPHITON KaMepoil CropaHus

B)- TEIJIOTEHEPATOP ABYXKOHTYPHBIN C OTKPBHITOI KaMepoi CropaHust
I)- TEIIOT€HEPaTOp OAHOKOHTYPHBIN € 3aKPHITOM KaMepoil CropaHus
[TpaBUIbHBIE OTBETHI: T).

20 YkaxuTe OCHOBHBIE 3JIEMEHTHI CUCTEMBI TA30CHA0KEHHUS B KBAPTUPE JKUJIOTO JI0Ma.

HpaBI/IJ]LHLIC OTBCThI:

1- TEPMO3AIIOPHBIN KIIAMIAH
2- KpaH I1apoBOM

3- BOJIOHArpeBaTeIb

4 - IJIUTa Ta30Bast

5- CUETUHK



21 Yxaxxute OCHOBHBIE JIEMEHTHI IIOKOJBHOTO BBO/Ia Fa30MPOBO/IA B 3JJaHUE

IIpaBUIIBHBIE OTBETHI:

4- byTasp

3- TOJIMATUIICHOBBII ra30MpoBOJ

7- cTanbHOH ra3onpoBoj

2- Iepexo/1 MOJIUITHIICH-CTANIb

1 — mapoBbIii KpaH ¢ U30JIUPYIOLIUM COEIUHEHUEM
S-IITYyLEp VIS IPOLyBKU

6-MydTa ¢ 3aKIaHBIM HAarpPEeBaTEIIEM.

22 YKaXuTe METO/IbI MOBBIIICHUSI KAJIOPUMETPUUECKON TEMITEpaTyphbl TOPEHUs ra3a

1. TToBeiCcUTH pacxon rasza

2. Kucnopoanoe nytbe

3. IToBBICUTE NaBJE€HHS ra3a

4. YMeHbUIUTb pacxo Bo3/1yxa

5. IIpeaBapuTeNbHbBINA MOAOTPEB BO3IyXa U r'a3a, 110/1aBacMOro Ha TOPCHHUE

6.

[IpaBuibHBIE OTBETHI: 2,5

23 B KaKy CTOPOHY JBMKETCS (PPOHT IUIaMEHH, H300paKeHHBII Ha cxeme?
1. B cTopoHy Hecropesiiiei ra3oBO3AyIITHON CMECH

2. B cTopoHy IIpOJIyKTOB CrOpaHus

3. Hukyna He aBmxercs

4. Ha cxeme He yka3aH (QpOHT IUIaMEHU

[TpaBunbHbBIE OTBETHI: 1.

24 KpuTH4eCKHI pa3Mep OTHEBOIO OTBEPCTHS UCKIIFOYAET:
1. OTpsIB 1UIaMEHN

2. Ilpockok miaMenu

3. CaMoOBOCIIIIaMEHAEMOCTD

4. UckpuneHnue QppoHTa MJIaMeHH

ITpaBuiIbHBIE OTBETHI: 2.

25 Ha pucyHke n3o0pakeHa cxema ropeHus MIaMeH! B

1. TypOyneHTHOM MOTOKE
2. JJamMHapHOM ITOTOKE

3. Auddy3nonnom daxene
4. Kunetnueckom 1jiaMeHu
IIpaBunbHBIE OTBETHI: 2.

26 O6nacTh YCTOMYMBOTO TOPEHHs OTpaHUYeHA KPUBBIMHU Ha Tpaduke

1. Boime xpuBbIx 1

2. Kpubivu 1 u 2

3. KpuBbivu 2 1 3

4. Huxe KpuBBIX 2

5. KpuBbiMu 1,2 1 3
ITpaBuiIbHBIE OTBETHI: 2.



a) [lonBox raza

0) [MoxBo BO3MyXa MEPBUYHOTO
r) [TonBoa ma3yra

n) IlonBoa mapa

e) [lonBoa BO3/1yXa BTOPUYHOTO

[IpaBunwHblie oTBETH: 4 —0), 1 —a),5—¢),2—r1), 3 — ).

28. Kakue u3 yka3aHHBIX KOMIIOHCHTOB B MPOJYKTaX CrOPaHUs CBHJCTCIBCTBYIOT O HAJIMYUH XHUMHU-
YeCKOTIo Hemoxora?

1.CO2

2. H20

3.02

4, N2

5.CO

29. Vkaxute MUHUMAIBHOE PACCTOSTHHE MEX/Ty Ta30Boi TummToi u 6aymonom CYI Ha pucyHKe.

I.1m

2.2m

3.05M

4.0,25m

5. He HopMmupyeTcst
[TpaBuiibHBIE OTBETHI: 3.

30. Ykaxkure 6€30MacHbIi MPOLIEHT 3aroHeHus kUKol ¢a3oit CYI raszoBoro 6amioHa no oosemy.
1. 100 %

2.90%

3.85%

4.70%

5. He nopmupyercs.

[IpaBunbHBIE OTBETHI: 3.

7.3. Cucrema OLIEHUBAaHUS PE3YyJIbTATOB OOYYEHHS MO AMCHUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a MpeaeIibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 0OOCHOBBIBAET XO/1 PEILICHUS 3a/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHD KYJIbTYpPhI HCIIOJTHEHUS 3aJaHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOIYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3JaraeT OTBEThI Ha BOIIPOCHI, YMEET JejaTb 000CHOBAaHHbBIE BHIBOJIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKHI YPOBEHb KYJIbTYpBI UCTIOJTHEHUS 331aHUH;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOJABaTeNsA PEIIaTh CTAHIAPTHBIC 3a0a4n
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJHEHUS 3aJaHUN

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHKUE OT/CIHHBIX HCTOYHUKOB, PCKOMEHIOBAaHHBIX pab0YeH MporpaMMon 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSITEIbHOM paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTnyeckue BOMPOCHI AJIsl MPOBEACHUSI IPOMEKYTOUHOMN aTTeCTAUU 00yUYarOIINXCs
DK3aMEHAIIMOHHBIC BOMPOCHI (11 MPOBEpKH CHOPMUPOBAHHOCTH WHIUKATOPOB  JTOCTHIKCHUS
komnereniun (ITKP-2.1, TIKP-2.2, TIKP-2.3, TTIKP-2.4, TTIKP-2.5, TTIKP-2.6)
6 cemecTp

1.OcHOBHBIE XapaKTEPUCTHKU MPUPOTHBIX Ta30B, MX KIACCHU(PUKALMS IO TUTIAM MECTOPOKICHUS.

2.Ilony4yeHne 1 OCHOBHBIE XapaKTEPUCTUKU UCKYCCTBEHHBIX ra30B, OMOTa3oB.

3.I'OCT na npupoanslii ra3. Bpeansie u 6aniacTHbIe TPUMECH B TOPIOYNX Ta3ax.

4.TpaHncnopT NpUPOJHBIX Ta30B. MaructpanbHble ra30MpoBOo/ibl (IpaBuUiia MPOKIJIAIKA MAruCTPaIbHBIX
razomnposojios, KC).

5.Knaccudukanus ropoackux ra3onpoBojOB 0 AAaBJICHUIO M HazHaueHUIo. [IpaBuia mpokiaaku pac
-NIPEACIUTENBHBIX Fa30IPOBOJIOB.

6.(DaKTOpI)I, BJIUAIOIINUE Ha BI)I60p CXEeMBI Ta30CHA0KEHUST HACEICHHOI O ITyHKTa. OCHOBHBIE TOHSATHSI
HA/IeKHOCTH U SKOHOMUYHOCTH CUCTEM I'a30CHA0KEHUS.

7.JIByXcTyIeHuarasi CucTemMa pacupeaesieHus raza ¢ TOpoJACKUMU, KBAPTUPHBIMU U JOMOBBIMU

peryiasTopHbiMU yHKTamu. Onpenenenne konuuectsa [1PT.

8. TpexcryneHvaras cUCTEMa paclpeeieHus ra3a B ropoaax. Beroop konmaectsa [1PT.

9. TpaccupoBka 1 TIIyOMHA 3a710KEHUs Ta301poBoJI0B. [lepeceueHne ra3onpoBoamMu Mmperpas.



10.Tpy0s1, apMaTypa 1 000pyI0BaHUE HAPYKHBIX Ta30TPOBOIOB.

11.Crioco0sI coemMHEHUs CTATbHBIX U MOJIMATUIICHOBBIX Ta30MPOBOJIOB.

12.Buapl KOppo3uu ra3onpoBOJI0B U TUIIBI MPOTUBOKOPPO3ZUOHHON U3OJISLIHUH.

13.OnexTpuueckne METObI 3aLUTHI Fa301IPOBOIOB OT KOPPO3HH.

14.I'napaBInyecKkuil pacyeT TYIMKOBBIX PA3BETBIICHHBIX CETEH HU3KOTO J1aBJICHUS.

15.PacueT KonbIEBbIX Ta30BbIX CETEH HU3KOT0, BBICOKOTO (CPEIHETO) JaBJICHUS.

16.Hopmbl pacxosa U pesKuMBbI OTpeOIeHUs ra3a B ropoax. MeToabl yueTa U BbIpaBHUBAHUS

HEPaBHOMEPHOCTH MOTPEOIICHNUS Ta3a.

17.0npenenenre ro0BbIX U YaCOBBIX PACXO0/I0B T'a3a JIsi KOMMYHAJIbHO-OBITOBBIX MTOTPEOUTEIEH.

18.YcTpoiicTBO M MPUHLUN NEHCTBHUS PETYJISATOPOB JaBiIeHUs NMpsaMoro neiictus. Ilogbop perymsro-
pa.

19. Cxema I'PII u nHactpoiiku ero obopynosanus (P, 113K, IICK, ¢unstp).

20.ITonusTHIIEHOBBIE TPYOBI, UX OCOOCHHOCTH U CIIOCOOBI COSTMHEHHUSI.

22.Apmarypa u 000pyIOBaHHE Ha MOA3EMHBIX razonpoBoaax. CrocoObl YCTAHOBKH OTKITIOYAFOIINX
YCTPOMCTB.

23.PexxuMbl IOTpeOIIeHUs ra3a B ropojax. MeTo/ bl yyeTa U BHIpaBHUBAHUS HEPABHOMEPHOCTH

noTpebeHus rasa.

21.I'uapaBinyeckuil pacyeT ra3onpoBOIOB KUIIbIX 3aHHM.

24. Ilpubopsl yuera pacxoja raza. [lonbop cuerunka.

25. YcrpoiictBo razoBoi minThl tumna [11'-4.

26. YcTpOoWCTBO MPOTOYHOTO BOJIOHAIPEBATEINSI C OTKPBITOM KaMepOi CropaHus.

27. YcTpoicTBO IPOTOYHOTO BOJOHAIPEBATENS C 3aKPBITOM KaMepOil CropaHusl.

28. YcTpoicTBO BOJOHArpeBaTessi EMKOCTHOIO THUIIA.

29. YCTpoHCTBO TEIUIOTEHEPATOPOB, PAOOTAOIIUX C UCIIOIB30BAHUEM BBICIICH TETUIOTHI CrOPaHUs Ta3a.

30.YcraHoBKa OBITOBBIX T'a30BbIX MPHOOPOB. TpeboBanus, MpeabsABIsieMble K UX padoTe U K MOMeEIIe
-HUSIM, /1€ OHU YCTaHOBJICHBI.

31.TpeboBaHus K IpIMOXOaM OBITOBBIX T'a30BBIX MPUOOPOB.

32. TpeboBaHUs K BEHTWISIMK MOMEIICHUH KyXHH W TEIJIOTCHEPaTOPHOW NpU paboTe ra30BBIX MPH-
OOpOoB.

33.IlpuHuun pacyera JpIMOXOO0B, IO KOTOPBIM OTBOASTCS MPOIYKTHl CTOPAHUS OT Ta30BbIX

BoJIOHarpeBaTeneil. Pacuera Tsaru u temmeparypbl Ha BbIXoj€ U3 TpyObl. TemmepaTypa TOUKH pOCHI
MIPOJYKTOB CrOpaHHUsI.

34. Peakuuu ropenus U ux TemiaoBoil addext. PacueTsl ropenus (onpeneneHre TeopeTuyecKoro,

NENCTBUTENBHOTO, PacX0/1a BO3lyXa U 00beMa IPOJYKTOB CTOPaHMUS).

35.Temneparypbl cropaHus ra3oB (KapoIpON3BOAUTENIBHOCT, KaJIOpPUMETpUYECKas, TEOpeTHUECcKas,
NefcTBUTENbHAs ). MeTOIbI MX MOBHITIICHUS.

36.CxopocTh paclpoCTpaHeHUsl IJIaMEHU (paBHOMEpHas, HOpMajbHas), METO/BI €€ ONpeleNeHHUs U
MIPaKTUYECKOE IPUMEHEHHE.

37.Metoabl C)KUTaHUS Ta30B U UX CPABHUTEIBHBIE XapaKTEPUCTHKHU.

38.'opeHue ra30B B JaMUHAPHOM U TYpOYJIIEHTHOM MOTOKE.

39.I'opeHue ra3oB B JaMUHApPHOM IOTOKE.

40.T'openue razoB B TypOyJICHTHOM IOTOKE.

41.YcTOWYNBOCTh IUIAMEHH, NIPUYMHBI ITPOCKOKA M OTpbIBa IIaMeHH. lIpenoTBpalienne npockoka u
OTpBIBA B rOpesiKax OBITOBBIX T'a30BbIX ILIHT.

42 Ilpenensl B3pbIBa€MOCTH (BocIIaMeHsieMocTH). OrpeneneHue nNpeaeaoB B3pbIBAEMOCTH

3a0a/TaCTHPOBAHHBIX TA30B.

43.T"a30ropenovHble yCTPOHCTBA, UX KIacCU(UKAIUSA, OCHOBHBIE TEXHUUECKUE XapaKTEPUCTHKH.

44. HXeKIIMOHHbIE TOPEJIKM HU3KOTO JaBJIE€HUS JJIsi OBITOBBIX NMPUOOPOB, UX YCTPOMCTBO M TEXHUYE
-CKHE XapaKTEPUCTUKHU.

45.MHXEeKIIMOHHBIE TOPEJIKU CPEIHErO IABJICHUS JJI1 IPOMBIIUICHHBIX YCTAHOBOK, UX YCTPOMCTBO U
TEXHUYECKHUE XapaKTEPUCTUKH.

46.[1ndpdy3nOoHHBIE TOPEIKHU, UX YCTPONUCTBO U 00JIaCTh MPUMEHEHHUSI.

47 . JlyTbeBbI TOPENIKU, UX YCTPOUCTBO U 00JIACTh MPUMEHEHUSI.

48.Cxema ra3ornpoBOIOB B MHOTOKBAPTUPHOM >KUJIOM JIOME.

49. Pa3Bojika ra30npoBOJIOB U pa3MeIlIeHHue 000py10BaHHs B TOMEIIEHUU KyXHH.



50.0cHOBHBIE (DU3UKO-XUMUYECKUE CBOMCTBA CIKMIYKEHHBIX YTJICBOJOPOJHBIX Ta30B (KUIKOCTH U Ta-
pa). Ocobennoctu oxnaxaaromux ceoiicts CYT.

[IpakTHueckue BOpoCkl

1. Onpenenuth TEIIOTY CrOpaHusi MPUPOTHOTO Tas3a (coctaB MeTaH —%, 3TaH —%, nponad —%, OyTaH
—%, CO2+N2-%). Ternnora cropanusi KOMIIOHEHTOB TPUHUMAETCS IO CIIPABOYHUKY.

2. OnpenenuTh pacxoi MPHUPOTHOTO Ta3a Ha KBapTHPY, TJE€ YCTAHOBJIEHA YETHIpeX KOH(OpouHas
razoas murta. Qu = M/[x/M3 . HoMuHanpHas MOIIHOCTG IUTMTBI  KBT.

3. Onpenemuts pacxon CYI Ha kBapTHUpY, I/Ie YCTAaHOBIICHA YEThIpeX KOH(GOpOUHas ra3oBas minTa. QH
= MJx/M3 . HoMuHanbHas MOIIHOCTG IUIMTBI ~ KBT.

4. OmnpenenuTh JaBjieHUE B KOHIE rasonpoBoaa d = MM. J[nuHa rasompoBona M, pacxop raza m3/4,
naBieHue B Havase razonposoaa Pu = «klla. [Ipu pemiennn ucnoib30BaTh HOMOTpaMMy.

5. OnpenenuTs MOTEPH AABJICHUS B ra30MpPOBOIEC HU3KOro AaBieHuss D= mM. [[nuHa razonpoBoga M.
Pacxograza wM3/4. /laBnenue B Hauase razomnpoBoaa klla.

6. Onpenenuth 00beM MPOIYKTOB CrOpaHus M3 mpupoaHoro rasza (cocraB raza CH4= %,C2H6= %,
C3H8=% npu o= ).

7. OnpeaenuTb TEOPETUUECKHIM pacxo/1 BO3/lyXa /uisi cropanus rasa, coctosiiero uz CO2= %, CH4= %,
C2H6= %, C3H8= %.

8. OnpenenuTh Mpeaesibl B3pbIBAEMOCTH CMECH YTIIIEBOJIOPOIHBIX Ta30B. MeTaH - %, 3TaH - %, mpoman
-%.

9. Onpenenuts K03 HuIMeHT N30BITKA BO3TyXa, COOTBETCTBYIONINI BEPXHEMY M HIKHEMY TPE -AeIam
B3pPBIBAEMOCTH T'a30BO3IYIIHON cMecH mpomnaH - %, OytaH - %. [Ipenens! B3ppiBaeMo-cTu - nmpomnana: 3,3 -9,5%);
Oyrana: 1,7-8,5%.

10. Ompenenuth yepes Kakoe Bpemsi 00pa3yeTcst B3pbIBOONAaCHAsI KOHIIEHTpAIUs B KyXHe 00beMoM M3
, IPOM3BOIUTEIHLHOCTh TOPEIIKK —M3/4, €clTi OYJeT OTKPBIT KPaH Ha ropenke AyxoBoro mkada. Mcnoms3yercs
COKIDKEHHBIH ra3. HwkHuit npenen BocruiaMmenenus - %.

11. Kako#i mpou3BOAUTEIHHOCTH JIOJDKEH OBITh BEHTHIISTOP JJISL AYTHEBOUW TOPENKU C PacxogaoM M3/4
MIPUPOIHOTO Ta3a, ropenka pabotaer o=, Qu =  kJbx/mM3

12. OnpenenuTh Ha CKOJIBKO U3MEHUTCS KAJIOPUMETpHUUECKasi TeMIepaTypa, €CJid U3BeCTHO, uTo tk="C,
rOpeHue MPOUCXOIUT C 0 =, TeOpeTHUYeCKuil pacxos Bo3ayxa V= m3/M3 , Qu= MJx/mM3 . Bo3nyx Harpet a0
°C. Temneparypa raza °C. TermmoemkocTs raza kJ[x/(M3°C), Bozayxa - k/[x/(M3°C)

13. Onpenenuts AaBiI€HUE IPU B3pbIBE MPUPOIHOTO raza B IoMenleHnu KyxHu. Kanopumerpuue -ckas
temneparypa tk= °C.

14. OnpeaenuTs IIIOMIAIF OCTEKIEHUS B TOMEIIEHUH KyXHH 00beMoM V= M3.

15. OnpenenuTs TUIPOCTATUUECKUN HAIIOP B CTOSIKE BHICOTOM h= M npu nmojaye npupogHOro rasa.

16. OnpeaenuTh NPOMYCKHYIO CIIOCOOHOCTH PETYISITOPA C OJJHOCEEIBHBIM KJIAaHOM TP pac- YeTHOM
pacxojne raza M3/4. [laBnenue Ha Bxoje u3obsitouHoe — MlIla, naBienue Ha Beixone — klla.

17. Onpenenuts npenensl cpabateiBanus [13K u [ICK. [laBnenue ra3a Ha BeIxoze u3 perynsropa klla.

18. Ompenenuth pacxoj ra3za Ha N-KBapTUPHBIN >KHIJIOH JOM, TJI€ YCTAaHOBJICHBI Ta30BbIE TUIHTHI.
MorttHocTh ropenok minTel  KBT. KoadduiueHT oqHOBpEMEHHOCTH MPUHUMAThH 110 CIIPaBOY-HHUKY.

19. OnpenenuTh pacxo] raza Ha >KWJble J0Ma MO TOJOBBIM HOpMaM IMOTpeOIeHUs Ul MOCeNKa Ha
yenoBek. [ [pUHATE TOJ0BBIE HOPMBI 110 CLIPABOYHBIM JaHHBIM.

20. OnpeaenuTh pacxo/i ra3a Mo roJg0BbIM HOpMaM MOTPEOICHHS Ha XJI€003aBOI IS KUTEIICH.

21. OmpenenuTh pacxo/ ra3a mo rooBbIM HopMaMm notpebiaenus Ha 6anro 11t 1000 sxurerneit.

22. OnpenenuTh pacxo/ ra3a o roJ0BbIM HOpMaM NOTPEOJIEHUS Ha CTOJIOBYIO JUIsl  skuTenel. [Ipunare
T'0JIOBbIE HOPMBI 1O CIIPABOYHBIM JJAHHBIM.

7.4.2. IlpakTryeckue 3aaHus 1J1s POBEICHHs TPOMEKYTOUHOM aTTecTali 00yJaromuxcst

3amaun ¥ mpuMepbl (A7 MPOBEPKU CHPOPMUPOBAHHOCTH WHAMKATOPOB JOCTHXKEHUS KOMIETEHIIUH
(TIKP-2.1, TIKP-2.2, TIKP-2.3, TTIKP-2.4, [TKP-2.5, [IKP-2.6)

Tema: (bI/ISI/IKO-XI/IMI/I‘-ICCKI/IC CBOICTBa rasa.

1.0OnpenenuTs TEIUIOTY CropaHus ra3000pa3HOro TOIUIMBA, UMEIOLIETO CIEAYIOUIHA cocTaB (B % 1o



oowemy): CH4 - 96% ,C2H6 - 0.8% ,C3HS8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%
Pemenue:
Qu =0.01*(96.6*35840+0.8*%63730+0.3*93370+0.8*123770)=
=363990 (K Ix/m3).

2. Ilponyktel cropanus raza oxiyaxnaarorca ot 926 0C mo 327 0C. OnpenenuTh BO CKOJIBKO pa3
YMEHBIINUTCS UX 00BEM.

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

3. bayuion co cxxmxkeHHbIM razom, umeromum P=0.1MlIla u t=200C, narpenu no t=500C. Onpenenutb
JaBJICHUE B OaJUTOHE TIOCIIC HArPEeBaHUsI.

Pemenue: [Ipumenum 3akon [apmns: P2=P1*T2/T1

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

4.ITo razonpoBoay B TeueHue daca nojaercs 1000mM3 mpupomHOro raza npu aOCONIOTHOM JaBICHUU
0.2MTIla u t=200C. BbIpa3uTh 3TOT 00bEM Ta3a Ipu H.y.

Pemenue: cnons3yem oObequHeHHbIN 3akoH bolins - Mapuorra.

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

5.0mpenenuTh MIOTHOCTh T'a3a, UMEIOIIEro clenyromuii coctas (B % mo oobemy): CH4 - 96% ,C2H6 -
0.8% ,C3HS8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%.

Pemenne: mMIOTHOCTH Ta3a oOmpeneisieTcs, Kak CyMMa MPOU3BEACHHM 3HAUYEHUW I[UIOTHOCTHU
KOMITOHEHTOB Ha UX 00BEMHBIE J10JIU

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. Onpenenute miaotHoctb CH4 npu t=200C u P=760 mm.pr.ct.(npu t=200 u P=1MlIla), eciu
pH.y.=0.7168 kr/HM3

Pemenwue: p20,760=0.7168*760/760*273/293=0.67 xr/mM3 (cTaHmapTHBIC YCIOBHSI)

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

7.0npenenuTs 00IIee aBICHUE CMECH CHKIDKEHHBIX ra3oB mpH t=+200C eciau MOJIb COCTaB KUIKOCTH
cnenyromuii: C3HS - 80%, C4H10 - 20%.
Pemrenne: P=0.8*%0.85+0.2*%0.205=0.72 MIIa.

Tema: YCTAHOBKHU CKIMDKEHHOI'O I'A3A

8. Ompenenuth unciao 0amioHOB eMKOCcThio 50 1 B OalsIOHHOW YCTaHOBKE, MpeTHa3HAYCHHOW IS
ra30CHA0KCHHSI BOCBMH KBAPTUPHOTO JKUJIOTO JJoMa. B KyXHSX BCEX KBapPTHP YCTAHOBJICHHI 4-X KOH(POPOUHBIC
ra30BbIC TUIUTHI.

OO0wemHbIi coctaB ra3za: C3HS - 75%, C4H10 - 25%.

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

HomuHanbHass TemIoONpou3BOAUTENLHOCTh IUIUTHI  OMPEIENSeTCSs IO CIPaBOYHBIM JIaHHBIM.
[TpousBoauTeILHOCTH OHOTO OasmoHa coctaBisieT v = 0,2 m3/4.

k = 0,27 — ( npuHATO A1 8 KBAPTUP, B KOTOPHIX YCTAHOBJICHBI 4-X KOH(POPOUHBIC TUIUTHI ).

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

C yderom pe3epBHBIX TpuHUMaeM 10 miT.

9.0mpenenuts npousBoauTebHOCTD S0 11 (d = 0,3m, h = 0,9 M), 3aMOTHEHHOTO C)KMYKEHHBIM Ta30M Ha
75%, mpu tn = -5 0C temmeparypy xunakoil ¢asel B 6amione makcumanbHo gomycTuM (-30 0C). Ckpeitas
TeruioTa napoodpazoBanus r = 90 Kkaj/Kr.

PEIIEHMUE:

k=50.2 xIx/m2 1 0C

Cmouennas noBepxHocTh 6amiona: Fem = 0,75nd(0,5d + h) = 0,75%*3,14*0,3(0,15+0,9) = 0,743 m3 (nipu
HEU3MEHHOU TeMITepaType *KHUJIKOCTH).



Gucn=k*Fcm(tu-tc)/r=50.2*0.743 (-5-(-30))/412=2,26 kr/4 6e3 y4yeTa TeII0COACPIKAHHS KHUIKOH (Ha3bl
¥ camoro OaJioHa.

10.0mpeaenuth 4YHUCIO TOA3EMHBIX pe3epByapoB o00BeMOM S5 M3 B TPYNIOBOW YCTaHOBKE,
IIpeIHa3HAYEHHOM /1715 ra30CHA0KEHUS 4-X KUJIBIX JOMOB € UnciIoM xutenei 500 uenoBek U J0MOBON KyXHeEH ¢
CyMMapHOW TEIJIOBOM HArpy3KOH YCTaHOBJIEHHBIX ra30BbIX NMpuOopoB (=580 MJ[x/4). B KyxHSX KBapTHp
YCTaHOBJICHBI 4-X KOH(POPOUHBIE TUIUTHI M TPOTOYHBIC BotoHarpeBarenu. O0beMHbIi cocTas ra3a: C3HS — 75%);
C4H10 — 25%; Qu =98 M Ix/m3.

PEIIEHMUE:

Pacxox raza Ha 1 yenoBeka 1o cripaBo4HbIM JaHHBIM q=2800 M [x/To

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

Pacxon raza nHa kBaptupbl: VkB=n*Ku*qron/(Qu*365%24)=500%*2*8000/(98*365%24)=9.43 m3/u

Pacxon raza Ha pesepByapbl: Vp=Vk+VkB=5.9+9.43=15.33 M3/u

[Ipunumaem nasnenue B pezepByape 0,05 Mlla, octatounoe coaepxanune C3IH8=60%, Temneparypa
rpyHta Ha ypoBHe ocu pesepByapa 0 0C, xoadduuumeHt temnonpoBonHoctu rpyara 2,56 Brt/(m*K).
OcTaTo4HBIN YPOBEHb CKUKEHHOTO r'a3za B eMKOCTH 35%.

[To HOMOTpaMMe HaXO UM MPOU3BOAUTEIHLHOCTh OJTHOTO pe3epByapa, paBHyto 3,0 M3/4.

Yucio pe3epByapoB B yctaHoBKe: N=15.33/3=5 mir.

Tema: I'openue razos.

11.0npenenuth KaloOpUMETPUUECKYIO TEMIIEPATYPy CTOPaHUs MPUPOJHOIO ra3a CiIeIyroIIero cocTana,
%: CH4 - 98; C2H6 - 0,14; C3HS - 0,014; C4H10 - 0,02; CO2 - 0,5; N2 - 2,3; Qu = 35235 xJIx/Mm.

TemnepaTypy raza v Bo3ayxa NoCTYNalOIIMNX B TOIKY, IpUHATH paBHOi 25 0C.

CocraB MpOAYKTOB CrOPaHUsI U TEIIOTY CrOpaHus B3sATh U3 Ta0u. 1. CocTaB rasa npuHsTH 17151 KaXKI0TO
CTYJCHTA 110 TalxI. 2.

PEIIEHMUE:

OmnpenensieM TEII0, BHOCUMOE B TOMKY TOIIJIMBOM U BO3TyXOM:

Ir=tr* ZV1*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 (xx/M3)

IB =0 *VO*Cs*tB = 1,1*10,3*1,2976 = 366,4 (xIx/M3)

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

Kak crnenyer u3 pacdera, Gpu3M4ecKoe TEIJIO BO3/IyXa U ra3a COCTaBJIsET BEChMa Majyl0 BEJIMUMHY T10
cpaBHEHHUIO ¢ QH. DTH cOCTaBIAIOIMINE OYAYT UMETh CYIIIECTBEHHOE 3HAUCHHE TIPH MOI0TPEBE T'a3a U BO3IyXa.

Hanee Onpenensiem tk . 3amaemcs tk = 1890 0C myist TOro, 4T00BI HAUTH yIETBHBIE TETUIOEMKOCTH Ta30B
IO CIIPaBOYHBIM JAHHBIM.

CN2=1,4814; C O2=1,5609; C CO2 =2,4058; C H20=1,9402

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

[TomydyenHas tk coBmasaeT ¢ MPUHATOM, OATOMY TIepEcUeTa HE MTPOBOIUM.

12. Onpenenuth Mpeenbl B3phIBAEMOCTH CMeCcH Bo3ayxa ¢ razoMm cocraBa: CH4 - 93,2%; C2H6 - 2%;
C3HS8 - 0,4%; N2 - 4,4%.

PEITEHUE:

[Tomp3ysick CTpaBOYHBIMU JAHHBIMHU HAXOJMM:

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

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

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBoii npoekt

Tewma 1: IIpoekTupoBaHne cucTeM ra30CHA0KEHUS pailoHa ropoja, KBapTaia U )KUJIOTO I0Ma.
Tema 2: [IpoexkTHpoBaHHE CUCTEM Tra30CHA0KEHUS MOCENIKA M HMHIUBUIYATHHOTO XKUIJIOTO J0Ma.

KommiekT 3a1anuii 11 KypcoBOTo MPOEKTa PACHOIOKEH B CPEZie JUCTAHIIMOHHOTO 00yYeHHUs



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

. 'opon crpoutrenscrsa.
. Ilman MmukpopaiioHa 1 KBaprara.
. Il1an TUIIOBOW CEKLMHU KUJIOTO JIOMA.
. KonnuyecTBO cekiuii 1 3Ta)XKeH B )KUIIOM JOME.
. Cocras razsa.
. JlaBiieHue ra3a B TOUKE MOJKIIOYCHHUS.
. Tum rpyHTa B paiiloHe CTPOUTEIILCTBA.
. Homenknarypa ra3oBbix mpuOOpoB.
. Ty ¥ KOMTUYECTBO COCPEIOTOYCHHBIX MTOTPEOUTENEH.
10. KonuuecTtBOo KuTENEH, KOTOpbIe TOJB3YIOTCS  HeHTpanu3oBaHHbIM ['BC, wumeronme
BOJIOHArpeBaTesu, He UMEIOLIUX BOJIOHArpeBareliel u uentpaiu3zoBannoro ['BC.

O 00 1N DN K~ W~

7.5. Metoauyeckue MaTepuabl, ONMPEALSISIIONINE IPOLEyphl OIICHUBAHUS 3HAHWA, YMCHUH, HABBIKOB U (HJIN)
OIIBITa MPOPECCHOHATBHON IEATEeILHOCTH, XapaKTEPU3YIONINE dTANbl (POPMHUPOBAHUS KOMITCTCHITUH

[Iponienypa mpoBelCHHS MPOMEKYTOUYHOM aTTECTAllMM MW TEKYIIEro KOHTPOJS YCIIEBAaEMOCTH
periaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, OTNPEIECISIONIUM MOPSI0K OpraHu3alui U MPOBEACHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IMTPOMEKYTOYHON aTTECTAIMN 00YyJaroIuXCsl.

[Ipouenypa oueHuBanus GOPMHUPOBAHUS KOMIIETCHIIMM TIPH TIPOBEICHUM TEKYIIETO KOHTPOJIS
NpuBeAcHa B 1. 7.2.

TumnoBbie KOHTPOJIBHBIC 3a/IAHHS WJIM UHBIE MATEPHAIIBI TEKYIIETO KOHTPOJISI IPUBEJACHBI B 11. 7.3.

[TpomexyTodHas aTTecTarys M0 JUCIUILINHE TPOBOIUTCS B (popMe dK3aMeHa.

B »sk3aMeHanMOHHBIN OWJIET BKJIIOYEHO JBAa TEOPETHYECKHUX BOMPOCAa U MPAKTUUYECKOE 3aJaHue,
COOTBETCTBYIOIIHME COJCPKAHUIO (DOPMUPYEMBIX KOMIIETCHIIMI. DK3aMEH MPOBOIUTCA B yCTHOUM (opme. s
MMOATOTOBKH I10 dK3aMEHAIIMOHHOMY OmiieTv orBoauTcs 40 MUHVT.

7.6. Kpurepuu onieHrBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEICHUH MPOMEKYTOYHON aTTECTAllUH

YPpoBEHL OCBOEHUS U OIIEHKA

Kpurepun Orenka Orenka
«HEYJIOBIIETBOPHUTEIN | «YAOBICTBOPUTENBH [ OLEHKA «XOpPOLIO» O1leHKa «OTIAYHO
OLIEHUBAHUS
BHO)» o»
«HE 3aYTEHO) «3AYTEHO)




YpoBeHb OCBOEHHUS

YpoBeHb OCBOEHHUS

YpoBeHb OCBOEHHUS

YpoBeHb OCBOEHHUS

3HaHUA

KaTeTrOpHii;
-HEITOHUMaHUe
CYITHOCTH
JIOTIOJTHUTEIBHBIX
BOTIPOCOB B paMKax
3aJaHui OuiIera.

-HEYBEPEHHBIE U
HETOYHBIE OTBETHI HA
JOTIOJTHUTEIIbHBIE
BOIIPOCBL.

KOMIIETCHIINH KOMIIETCHIINH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHUsA CdopmupoBansl | 3HaHuUs OOIIUPHBIE, | apryMEHTHPOBAaHHbIE,
OTCYTCTBYIOT, 0a30BbI€ CTPYKTYPHI | CHCTEMHBIE. Y MEHUS | BCECTOPOHHHUE. Y MEHHS
YMCHMS U HaBBIKW HE | 3HaHWH. Y MeHUs HOCAT YCIEIHO IPUMEHSIOTCS
c(OpMHUPOBAHBI (dbparMeHTapHbI U PENpPOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIOTCS K HECTaHIapTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. JemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIBHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBBIKA. CaMOCTOSITEJIBHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
IIPAKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
po0esbl B 3HAHUAX | TEOPETHUECKOTro IIOHMMAaHHE BCECTOPOHHME U
yueOHOro MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
MaTepuana; -HEIIOJIHBIE OTBETHl | KOHTPOJMPYEMOrO | 3HAHUSA IPOrPAMMHOIO
-JI0IYCKal0TCA Ha OCHOBHbIE o0bema MaTepuaia;
NPUHIUNHAIBHBIE | BOIIPOCHI, OIIMOKU B IIPOrPaMMHOTO -[I0JIHO€ TIOHUMaHue
OIIMOKY IIPU OTBETE OTBETE, MaTepuana; CYUIHOCTH U
Ha OCHOBHBIE HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
BOIIPOCHI OuIIeTa, [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OTCYTCTBYET 3HAaHHE CYILIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
Y IOHUMaHUe M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
OCHOBHBIX ITOHITHH U BOIIPOCOB; YCTaHABJIMBAaTh U | OCHOBHBIX IIOHSTHH, B

OOBSICHSATH CBS3h
IPAaKTUKU U TEOPUH,
BBISIBIISITH
IPOTUBOPEYHS,
poOJIeMBbI U
TEH/ICHIIH
pa3BUTHS,
-TpaBUJIbHBIE U
KOHKpETHbIE, 0€3
rpyOBIX OMIMOOK,
OTBETHI HA
MIOCTaBJICHHBIE
BOTIPOCHI.

pamkax o0Cyk1aeMbIX
3aJIaHUi;
-CIIOCOOHOCTh
YCTaHABIIUBAThH U
OOBSICHSITH CBSI3b
MPAKTUKU U TEOPUH,
-JIOTUYECKHU
IOCJIE0BATEIIbHbIE,
COJIepIKaTeIIbHEIE,
KOHKpETHBIE U
HCYEPITBIBAIOIIIHEC
OTBETHI HA BCE 3aJJaHHS
onera, a TakKe
JIOTIOJTHUTCIbHEIC
BOIIPOCHI PK3aMEHATOPA.




ITpu BbINOTHEHUHN OO6yuarommiics OOyuarommiics OOyuaromnmiics
MIPaKTUYECKOTO BBITOJIHIII BBITIOJTHUIT MPABWJIBHO BBITTOJTHUI
3aaHus ouera MPaKTHUYECKOE IIPAKTHYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

IIPOJEMOHCTPUPOBA JI|  CYLIECTBEHHBIMU HEeOOJIbIINMHU OTJINYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopouue | ydyeOHOro MaTepuaa.
[IpakTnueckue OIINOKHU B yMeHus B pamkax | Pemraer mpenioxeHHbie
3aaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAKTUYECKHE 3a/IaHus
BBITIOJTHEHBI U peuieHun y4eOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHubie OtBeTun Ha Bce
OTBEYAET Ha BONPOCHI 3aJlaHuM. IIPAKTUYECKUE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3a/laHus PELIeHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJSIIIUX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
BOIIpOCax JIONYILIEHO MHOTO OTtBetun Ha
MpenoaBaTes. HETOYHOCTEH. OOJIBIIUHCTBO
JIOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHeHnit [Ipumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOUpaeT TEOPETUUECKHE 3HAHUS
BBITIOJIHCHHU S BBIOOPY METOJUKHU CTaH/IapTHYIO JUIsl BBIOOpa METOAMKU
3ajaHui. BBITIOJTHEHUS METOJUKY BBITIOJTHEHU S 3a/IaHUH.
JlonmyckaeT rpyObie 3aJlaHuM. BBITIIOJTHEHUS He nonyckaer ommnbox
OIIMOKYU TpU JomyckaeT ommoku 3aJlaHuM. MIPU BBITTOJIHEHUU
BBITIOJTHCHUHT 1pu BbiNoJiHeHUW | Jlomyckaet omuoku 3aJlaHuM.
3aJlaHuH, 3aJJaHu}, HApYIICHHs | TPH BBHIIOJIHEHUN CamMocTosATenbHO
HapylIalue JIOTUKHU pEILIEeHUs 3aJlaHul, HE aHaJIN3UPYET
JIOTUKY pelIeHUs 3azay. HapylIarolue pe3ynbTaThl
BIIa/ICHUE 3ajad. HcnpiThiBaeT JIOTHKY pEIIeHUs | BBIOJIHEHUS 3aJaHUM.
HaBBIKAMH Henaer 3aTPYIHEHHUS C 3a1a4 I'pamoTHO
HEKOPpEKTHBIE ¢dopmynupoBanueM | [lenaer KoppekTHbIE | 0OOCHOBBIBAET X0/
BBIBOJIBI. KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
He moxer BBIBOJIOB. pe3yJibraTtaM
000CHOBATh HcnbiTeiBaeT pELIeHUS 3aJa4H.
aJNrOpUTM 3atpyaHeHus ipu | OOOCHOBBIBAET X011
BBITIOJIHEHUS 000CHOBaHUU peleHus 3agad 6e3
3a1aHUM. anropuTma 3aTpyAHECHUMN.
BBITTOJTHEHUS
3a/IaHHMN.

8. YueOHO-MeTOAMYECKOE M MATEPHATIBHO-TEXHUYECKOe o0ecredyeHue JUCHUIIIMHBI (MOYJIf)

8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM TUTEPATYpPhl, HEOOXOIUMOMN /7151 OCBOSHUS TUCIMILUIMHBI (MOIYIIS)

N KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3AATEIbCTBO, TOJ U3IaHUs YIeOHOU 1
o 9K3EMILIIPOB/IIIEKTP
n/m yu4e0HO-METOINYECKOM TUTEPATYPHI .
oHHbIN agpec I5C
OcHoBHasi uTEpPaTypa
Crackesnu H. JI., Burmopuuk JI. ., Heckuit FO. A., ChopaBo4yHHK I10
1

CKUKCHHBIM YTJICBOJOPOJHBIM T'a3aM, JL.: Henpa. .HCHI/IHI‘pa,I[CKOC OTACICHUC,
1986




[xaposckuii A. JI., Komuna I'. I1., ['a3ocHa0xenue. Vcnonbp3oBaHue Tra30BOro
2 0
tomuBa, Caukt-Ilerepoypr: Jlans, 2020

3 CrackeBuu H. JI., CipaBOYHUK MO CKUKEHHBIM YIJIEBOJOPOJHBIM razam, JI.: 1
Henpa. Jlenunrpajackoe otnencuue, 1964
4 Nonnna A.A., Kuna B.A., Apruxouu B.B., [Tmonuk M.I'., 'a3ocHaGxenue, 0

Mocxksa: ACB, 2012

Komuna I'. II., Ilpomyrunckuii A. O., I[lpoekTupoBaHHE Tra30MpOBOJIOB H

5 TUJIPaBIMYECKUN  pacyer, Cankr-IlerepOypr: Canxkr-IlerepOyprekuii 0
rOCYJIapCTBEHHBIA apXUTEKTYpPHO-CTpoUTeNbHbIM yHUBepcuter, ObC ACB,
2018

6 Komuna I'. I1., [Ipomrytunckuii A. O., CTpOUTENBCTBO U PEMOHT ra30IIPOBOIOB, 1
CII6., 2018

7 [opuukoB E. A., Pacxomomepbl u cyeTumku rasa, y3ael ydera, CIIO.: 2
Ilomurexunka, 2003

8 Komuna I'. II., Ilpomytunckuii A. O., IlpoekTupoBaHue ra3onpoBOiOB M 1

ruapasianyueckuii pacuer, CI10., 2018

JlonoJHUTEIbLHAS JIUTEPATYPA

Bepummiouu B. A., BayrpumomoBoe raszoBoe obOopymoBanue, Mocksa:| http://www.iprbooksh

Wudpa-Umkenepus, 2017 op.ru/68983.html

2 Komuna I'. I1., IlIxapoBckuii A. JI., Mapunenko E. E., 'a3ocHabxenue. I'operue 7
ra3os, Bonrorpana: Boar’ACY, 2010

3 BepummioBua B. A., Cern razomorpeOienusi KoTenbHbIX, MockBa: Mudpa- 0
Wmxenepus, 2018

4 |Copmroxuu A. W., DkcrutyaTarms ra3oseix cereii, M.: CTPOMU3AT, 1959 1

5 |Wouun A. A., ['azocuabxerne, M.: CTPOMM3IAT, 1989 165
Konubab6a O. b., Hukumios B. @., Omeroa M. 0., OCHOBBI NpOEKTUPOBAHUS U

6 |skcruryararuMu cucreM rasopacrpejenieHus u rasomnorpedienus, CII6.: Jlans, 14
2013
Crackesnu H. JI., Cesepunen I'. H., Burmopuuk /. ., CnpaBouHuk mno

7 30
ra3ocHa0XeHHIO 1 UCIOJIb30BaHuto rasa, JI.: Heapa. Jlenunrp. ota-uue, 1990

1 Komuna I'. TI., OcHOBHBIE cBOMCTBa ra3o00pa3HOro TOIIMBA (C IpUMEpamMHu 1

pacuera), CII6., 2008

OO6yuaromuecs u3 ynciaa HHBaIUI0B U Jull ¢ OB3 obecrieunBaroTCs NeYaTHBIMU U (MJTU) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B OpMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM HX 3/J0POBBS.

8.2. Ilepeuenp pecypcoB HMH(OPMAIMOHHO-TENEKOMMYHUKAIMOHHON ceTn «/HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCUUIIIINHBI (MOYJIs)

HanmenoBanue pecypca ceTu «I/IHTCpHCT» 3J’IeKTp0HHBII71 aapec pecypca
["a3ocHabxeHne https://moodle.spbgasu.ru/course/view.p
https://moodle.spbgasu.ru/course/view.php?id=560 hp?id=560
3J’IeKTpOHHBII/I (I)OHI[ IIpaBOBOM U HOPMATHBHO-TCXHUYCCKOU http://docs.cntd.ru/

JOKYMEHTAIUU

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPpaBOYHBIX CUCTCM

HaumenoBanue DNEeKTPOHHBIN ajipec pecypca

\\law.lan.spbgasu.ru\GarantClie

WNndopmanronHo-npaBoBas cuctema [ apant nt

\\law.lan.spbgasu.ru\Consultant

I/IH OpPMAIIMOHHO-IIpaBOBasg CUCTCMa KOHC JIBTAHT
(bopvan P y Plus ADM




NudopmannonHo-mpaBoBas 6a3za qanabx Komeke hitp://gasudata.lan.spbgasu.ru/d

ocs/
Cucrema jucrannuonsoro ooyuenuss CIIoIACY Moodle https://moodle.spbgasu.ru/
DnexTpoHHas bubnnoreka Upouc 64 IhJE/J://ntb.spbgasu.ru/|rb|S64r_p
DIeKTPOHHO-O0MOIMOoTeYHas cucTeMa nu3areinbersa "Jlans" https://e.lanbook.com/
DJIEKTPOHHO-0KMOIMoTeuHas cucteMa u3garenabcrsa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0KMOIMOTeuHas cucteMa n3gareiabersa "IPRbooks" http://www.iprbookshop.ru/
9J‘IeKTp0P'I'HO-6I/I6J'II/IOTe‘IHa}I CHCTEMa  HM3[aTeIhCTBA KoncynbTanT https:/Awww.studentlibrary.ru/
CTYIACHTA

Hayunas JIEKTPOHHAS
Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU Suborexa cLIBRARY RU
Poccuiickast rocygapcTBeHHas OMOIMOTEKA www.rsl.ru
EnuHblil  9EKTpOHHBIH  pecypc  y4eOHO-METOIMYECKOM JHUTepaTypbl
CLI6LACY www.spbgasu.ru
Tex.JIut.Py - TexHHMYECKasl IUTEpaTypa http://www.tehlit.ru/

becr-ctpoil. CtpoutenbHblii nopran. HopmatuBHble 1 peKOMEHIATENbHbIE

http://best-stroy.ru/gost/
JOKYMCEHTBI I10 CTPOUTCJIILCTBY

DNEeKTPOHHBINA (OH]T IPABOBOW U HOPMATHUBHO-TEXHUYCCKOU JOKYMEHTAIHH
B 00JaCTH CTPOMTENLCTBA M IPOEKTHPOBaHMs, Ge30macHocTH W oxpansi|http://docs.cntd.ru
TpV/ia, DHEPreTUKU U HedTerasa, mpasa.

bubnuoreka no EctectBennsiM Haykam Poccuiickoit Akagemun Hayk (PAH)|www.ras.ru

http://www.abok.ru/articleLibra

bubnuoreka crareit xxypHaia HIT «cABOK» ry/

https://www.spbgasu.ru/Univer
O6pa3oBarenbHbie HHTEpHET-pecypesl CITIOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/upload-
Cnmcok cOopHUKOB TpynoB U koHpepenuuii B PUHI/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer
[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

8.4. IlepeueHnp HMH(OPMAIMOHHBIX TEXHOJOTMH, HCHOJB3YEMBIX MpPHU OCYIIECTBICHUU OOPa30BaTEIbHOTO
mporecca MO JUCHUILIMHE, BKJIIOYas II€PEYeHb JIMIEH3MOHHOIO M CBOOOJHO PACHpOCTPaHIEMOTro
IPOrpaMMHOT0 0OecreueHust

Crnioco6 pacripocTpaHeHus
HaumenoBanue (JIMIIEH3MOHHOE WJIM  CBOOOJTHO
PacIpOCTPAHSIEMOE)

Standard Enrollment 58300688, narta
Microsoft Windows 10 Pro okonuanust 2020-12-31, Campus 3
61795673

Standard Enrollment 58300688, nara
Microsoft Office 2016 okonuanust 2020-12-31, Campus 3
61795673

Pabounx mect: 9000 s yueOHBIX
Autodesk AutoCAD 2019/2020 3aBeJICHUI OeccpouHnas
MHOTOTIOJIE30BATENbCKAs JTUIICH3US

Komnac 3D Bepcus 18.1




8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CeeneHust 00 OCHAIIICHHOCTH YYE€OHBIX ayJAUTOPUI U MTOMEIICHHH JIJI CaMOCTOSTEIIbHON PabOThI

Y4eOHbIe ayaUTOpPHH JJs TPOBEACHHS 3aHATHUN JICKIIMOHHOTO THIA, KYPCOBOTO MPOEKTUPOBAHWSI,
TPYIIOBBIX M WHIAMBUIYAJTbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJS M TPOMEKYTOUYHBIX AaTTECTAIMA -
KOMIUIEKT MYJIbTUMEIUUHOTO 000pyI0BaHus (IIEPCOHATBHBIN KOMIIBIOTED, IPOCKTOP, IKPaH, ayJUOCHCTEMA),
MapkepHas 1ocka, noakiarodeHue k cetu ['ACY, Bbixoq B internet.

KommploTepHast ayauTopusi IJii CaMOCTOSTENbHOW paboThl ydwammuxcs: paboume wmecta ¢ 1K,
noakiarodenne k cetu [ACY, BeIxo B internet.

YyebOnble 1ab0paTOpHBbIC YCTAHOBKH 110 ra3ocHabxeHuto, 2-1 Kpacnoapmeckas yi., 1.4, aymn 427.

st maBanmoB u ymi ¢ OB3 obecrieynBaroOTCs CrieIIMaIbHBIC YCIOBHS JIJISl TIOJTydeHUsl 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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