pes
ﬁ%tm denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
' i BBICIIETO 00pa30BaHUS

mrm CAHKT-IIETEPBYPI'CKMIA I“OCYIU[APCTBEHHBH\/'I
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa TermorazocHa®xeHUsI ¥ BEHTHIISIITIN

YTBEPXJAIO
HauanbHuK yueOHO-METOIMYECKOTO YIPABICHUS

Muxainosa MopanucaHo yudposoi
noanucbio: Muxaiinosa

AHHa OneroBHa Auwa Onerosra

«29» uronsa 2023 r.

PABOYASI IPOTPAMMA JUCLHUIITUHBI (MOIY.JIST)

Teruorenepupyromue ycTaHOBKA
HanpasieHnue noarorosku/cnennansHocTs 08.04.01 CtpourenscTBo

HaIpaBJICHHOCTH (MPoIIb)/crenuain3anus oopa3oBaTeIbHON MporpaMMbl TerorazocHa0KeHUE 1
BEHTUJISIIIHS

®opma 00yueHHUsT OYHO-3a04HAS

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

LenssMu OCBOCHUS AUCHUIUIMHBI SBISIFOTCSA MOJATOTOBKA CIELMAINCTA B 00JACTH IPOSKTHPOBAHUS,
CTPOMUTENIBCTBA U SKCIUTYaTallUM OTOIUTENBHBIX, OTOIMUTEIbHO-TIPOM3BOACTBEHHBIX U IIPOM3BOACTBEHHBIX
KOTEJIbHBIX, OCHAILEHHBIX IIAPOBBIMU U BOJOTPEMHBIMY KOTJIOArpEeraTaMyu Majiod U CpeAHEN MOLIHOCTH —
MCTOYHUKOB, KOTOpbIE Hapsay ¢ TOL] ABISAIOTCS OCHOBHBIMU TEIJIOTEHEPUPYIOIMMHU UICTOUYHUKAMU JIJIS
CHCTEM TeIUIOCHA0KEeHHUs ) KUIUIIHO-KoMMYyHaibHOTO cekTopa (JKKC), mMpoMBIIUIEHHBIX MIPEINPUATHH U
JIpyrux 0OBEKTOB PA3IIMYHOTO Ha3HAYCHUSI.

3amauaMu OCBOCHUS IUCIUILTUHBI SBISIOTCS TIepeiada CTYJACHTY KOMIUIEKCa HEOOXOIMMBIX 3HAHUH
110 IPOSKTHPOBAHUIO U IKCIUTYaTalluu KOTEIBHBIX; BBIOOPE U pacuéTe MPUHIUITHAIBHBIX TEIUIOBBIX CXEM
KOTEJIbHBIX U KOTEJIbHBIX arperaTtoB, OIPEIEICHUIO XapaKTEPUCTUK TOIIOYHO-TOPEIOYHBIX YCTPOUCTB U
KOTJIOB, TpeOYyeMbIX Ui 3(PEKTUBHON 1 Oe301MacHON BBIPAOOTKH TETJIOBOM SHEPTUH; pacyeTy
WH)KEHEPHBIX CHCTEM KOTENbHBIX, 8 TAK)KE OCHOBHOT'O U BCIIOMOTATEILHOTO MX 000PYA0BaHUS;
OIIpE/ICIICHUN CTETIEHU BO3EHCTBUS POLYKTOB CTOPAHUSI OPIraHUYECKOTO TOIUIMBA HAa OKPYKAIOIILYIO
cpeny; ycioBuil 0ezonacHoi u 3(ppeKTUBHOI FKCIUTyaTalui 000pyI0BaHUS KOTEIbHBIX.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI M0 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIIeurBaloLINe JOCTHKEHUE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

IIK-10 Crnocoben
OpPTaHU30BaTh OICHKY
KauecTBa M IKCIIEPTHU3bI HA
00BeKTax
rpagoCTPOUTEIIBHOMN
JIEATEIbHOCTH

[1K-10.1 IIpoBoaut
AKCHEPTHYIO OLEHKY CBOMCTB U
KaueCTB UCCIIEyeMOro 00bEKTa
rpagoCTPOUTEIIBHOMN
JIEATEIIbHOCTH

3HaeT

OKCIIEPTHYIO OLIEHKY CBOICTB M KaudecTB
UCCIIETYEMOT0 O00BEKTa TI'paJlOCTPOUTEIHHON
JIeSITEIIbHOCTH

ymeeT
IIPOBOJIUTH HKCIIEPTHYIO OLIEHKY CBOWCTB U
Ka4eCTB HCCIIENYEMOTO o0BeKTa
rpaJioCTPOUTEIBHON AEATEIBHOCTH

BJIajieeT

HaBBIKAMH TPOBEJACHUSI DKCIEPTHOW OICHKU
CBOICTB M KauyecTB HCCIEAYEMOro OOBEKTa
IPalOCTPOUTEIBHOMN NeATEIbHOCTH

ITK-10 Criocoben
OpraHu30BaTh OIICHKY
Ka4yeCcTBa M DKCIIEPTU3bI HA
00BeKTax
IPaJIOCTPOUTEITBHOM
JEATELHOCTH

IT1K-10.2 OcymectBuser
pa3paboTKy U aKTyalIHu3aluio
IIPOEKTOB IIPABOBBIX,
TEXHUUYECKUX, OPraHU3aLMOHHO
-METO/IMUYECKUX TOKYMEHTOB B
00J1aCTH OLICHKH KauyecTBa U
AKCIEPTU3BI

3HaeT
pa3pa60TI<y u AKTyaJIn3alluto ITPOCKTOB
IMpaBOBLIX, TCXHUYCCKUX,

OpTraHHu3allMOHHO-METOANYCCKUX TOKYMCHTOB
B 00JIacTH OLICHKH Ka4€CTBA U SKCIICPTU3BI

ymeer
OCYLIECTBIISATh Pa3padOTKy W aKTyaJH3aluio
IPOEKTOB IPaBOBBIX, TEXHHYECKHX,

OpraHU3aIMOHHO-METOAMYECKUX JTOKYMEHTOB
B 00JIaCTH OI[CHKH Ka4eCTBa U SKCIIEPTU3BI
BJIajeeT

HaBBIKAMHU TI0 OCYIICCTBICHHUIO Pa3padOTKU H
aKTyaJIn3aluu MIPOCKTOB MPABOBBIX,
TEXHUYECKHUX,
OpraHU3aIMOHHO-METOAMYECKUX JTOKYMEHTOB
B 00J1aCTH OIICHKH Ka4eCTBa U SKCIIEPTU3BI




[1K-10 Crmocoben
OpPTaHHW30BaTh OICHKY

Ka4ueCTBA U SKCIICPTU3LI HA

o0BeKTax
IPa0CTPOUTETHHON
NIEATENLHOCTU

ITIK-10.3 OcymectBisieT
pa3pabOTKy U peaTn3aIiuio
MEepOTPUATHI(Hi1) 110
MOBBIICHHIO Y ()EKTUBHOCTH
JESITEIIbBHOCTH OLEHKU
KauyecTBa U SKCIIEPTHU3bI B
IpagoCTPOUTEIHHON
JEeSITEIIbHOCTH

3HaeT

pa3paboTKy W pean3aluio MEepOTpPHUATHS (i)
o TTOBBITIICHUIO s dexTuBHOCTH
NeSITETTHHOCTH OLEHKU Ka4eCTBa W SKCIIEPTU3BI
B IPaJIOCTPOUTEIHHOMN JEeSITEITbHOCTH

yMmeeT

OCYIIECTBIIATh Pa3pabOTKy M PeaTu3allfio
MepOoTpUsITH(Hil) o MTOBBIIICHUIO
s dexTuBHOCTH NEATEIIHHOCTH OLICHKH

KauecTBa U IKCIEPTU3BI B IPAIOCTPOUTETHLHOM
JeSITEIIbHOCTH

BJIa/IeeT

METOJIaMU  OCYIIECTBJIICHHS pa3paboOTKu W
peanu3anuu MEepoNpUATUsI(Uii) O TOBBIILICHUIO
3¢ (heKTHBHOCTH NEeSATETbHOCTH OIICHKHU
KauecTBa U IKCIEPTU3BI B TPATOCTPOUTEIHHOM
JeSITEIIbHOCTH

ITK-6 CriocobeH
OpraHU30BBIBATH
IIPOM3BOICTBEHHO-
TEXHOJOTHYECKHE
IIPOLIECCHI TIPH
CTPOHUTEIIbCTBE CUCTEM
TEIUIOra30CHa0KEH U,
BEHTUJISALINU

IIK-6.1 CocraBiseT miaH
CTPOUTEILHOTO ITPOU3BOACTBA
CHCTEM TEIJI0ra30CHA0KEHN,
BEHTHJIALIAU

3HAeT

IJJaH CTPOUTEIHLHOTO IPOU3BOACTBA CHCTEM
TEII0ra30CHA0KEHU S, BEHTUIISALIUN

yMeeT

COCTaBJIATH IUIaH CTPOUTEIBLHOTO
MPOM3BOJICTBA CHUCTEM TEILIOTa30CHAOKEHHSI,
BEHTHISLIAU

BJIAJIEET

HaBBIKAMH COCTAaBJISATh IUTAH CTPOMTEIIBHOTO
MPOM3BOJICTBA CHUCTEM TEILIOTa30CHAOKEHHSI,
BEHTUJISALIMHU

ITK-6 CriocobeH
OpPraHUu30BBIBATh
IPOM3BOJICTBEHHO-
TEXHOJOTHYECKHE
TIPOIIECCHI TIPU
CTPOHTENIBCTBE CHCTEM
TEIUIOra30CHa0XKEH N,
BEHTHUIISALINA

[1K-6.2 Onpenensier
MOTPEOHOCTH CTPOUTETHHOTO
MIPOU3BOJCTBA B TPYJAOBBIX U
MaTepualbHO-TEXHUYECKUX
pecypcax nIpHu CTPOUTENBCTBE
CHCTEM TEIJI0ra30CHA0KEHN,
BEHTUJISIINH

3HaeT

NOTPeOHOCTH CTPOMTEIBHOTO MPOU3BOJICTBA B
TPYAOBBIX M  MaTePUAITBHO-TEXHUYECKUX
pecypcax  NpH  CTPOUTEIBCTBE  CHCTEM
TEII0Ta30CHA0KEHUS, BEHTUIISAIUN

ymeeT

ONpeneNnsaTh  MOTPEOHOCTH
MIPOM3BOJICTBA B TPYIOBBIX u
MaTepHATbHO-TEXHUYECKUX  pecypcax  IpH
CTPOMTENBCTBE CHCTEM TEIUIOTa30CHA0KEHUS,
BEHTUIISALINH

BJIajieeT

METOJaMH COCTaBIICHHsI IIJIaHAa TOTPEOHOCTH
CTPOMTEIBHOTO MPOM3BOJCTBA B TPYIOBBIX H
MaTepHAIbHO-TEXHUUECKUX  pecypcax  IpH
CTPOMTENIBCTBE CHCTEM TEIUIOTa30CHA0KEHUS,
BCHTUJISILINU

CTPOUTCIIBHOTO




ITK-6 Criocoben
OpPTaHU30BBIBATH
MIPOU3BOJICTBEHHO-
TEXHOJOTHYECKHE
IIPOIIECCHI TTPH
CTPOUTEIIbCTBE CUCTEM
TEIUIOra30CHA0KEH NS,
BEHTUJISALINU

I1K-6.3 Ocymectiuser
pa3paboTKy rpapuKoB
MIPOU3BOICTBA PAOOT U

MaTCpHAIIBHO-TEXHUYCCKOT'O
CHaOXKEHUS IIpH CTPOUTECIILCTBE
CHCTEM TGHJ’IOFa3OCHa6)KeHI/IH,

BECHTUIIALINU

3HaeT
rpaduku MIPOM3BOJICTBA pabor u
MaTepHATbHO-TEXHUYECKOTO CHA0XCHUS TIPH
CTPOMTENBCTBE CHCTEM TEIUIOTa30CHA0KEHUS,
BEHTHJIS UM

yMmeeT
OCYIIECTBIISATh pa3paboTKy rpadukoB
MIPOM3BOJICTBA pabot u

MaTEpHUAIbHO-TEXHUYECKOT'O CHAOKEHHUS IpH
CTPOUTECIBCTBE CHUCTEM TCHHOFaBOCHa6}I(eHI/I${,
BCHTUIIALINU

BJaJeeT
HaBbIKaMU OCYILECTBIICHUSI  Pa3pabOTKu
rpauKoB IIPOM3BOJICTBA pabot u

MaTCpraJIbHO-TCXHUYCCKOT'O CHA0KEHMS Ipu
CTPOUTCIILCTBC CHUCTCM TCHHOFa3OCHa6)K€HI/ISI,
BCHTUIIALINU

ITK-6 CriocobeH
OpraHU30BBIBATH
IIPOM3BOICTBEHHO-
TEXHOJOTHYECKHE
IIPOLIECCHI TIPH
CTPOHUTEIIbCTBE CUCTEM
TEIUIOra30CHa0KEH U,
BEHTUJISALINU

[1K-6.4 Ocymectusier
KOHTPOJIb U IPHUEMKY

PE3yJIbTAaTOB CTPOUTCIILHO-

MOHTAQ>XXHbIX U

3aroTOBHUTCIIbHBIX pa60T IIpu

CTPOUTCIBCTBC CUCTEM
TGHHOFaSOCHa6)KCHI/I${,
BCHTUJIAIIUHU

3HaeT

KOHTPOJIb u MIPUEMKY PE3yNIbTaToOB
CTPOUTEIbHO-MOHTAKHBIX U 3arOTOBUTEIBHBIX
pabot npu CTPOUTENIbCTBE CUCTEM
TEIIOra30CHA0KEeHHSI, BEHTHIIALIUN

yMmeet

OCYIIECTBIISAITh ~ KOHTPOJIb U MPHEMKY

pe3yNbTaTOB  CTPOUTEIHHO-MOHTAXKHBIX |
3arOTOBUTENBHBIX PAOOT MPU CTPOUTEIHCTBE
CHCTEM TEIUIOra30CHA0KEHU S, BEHTUIIALIUU
BJIAJICET

HABBIKAMU  OCYIIECTBIICHUS  KOHTPOJIH H

IMPpUEMKHU pPE3yIbTAaTOB
CTPOUTCIIBHO-MOHTAXHBIX U 3arOTOBUTCIIbHBIX
pa60T npu CTPOUTCIILCTBEC CHUCTEM

TCHJ’IOF&SOCH36}KGHI/I5[, BCHTUIIAITUN

IIK-6 Cnocoben
OpFaHI/ISOBI)IBaTI)
HpOI/ISBOI[CTBCHHO'
TEXHOJIOTHYECKHE
MPOIIECCHI TIPH
CTPOUTETLCTBE CUCTEM
TEII0Ta30CHA0KECHU,
BCHTUWIAAIINHU

[1K-6.5 Cocrasiser

HCITOJIHUTCIIBHO-TCXHUYCCKYIO
JOKYMCHTAIMIO ITPOU3BOACTBA
CTPOUTCIbHO-MOHTAXHBIX U

3aroTOBUTEIBHBIX padboOT

CHCTEM TEIJI0ra30CHA0KEHH,

BCHTUJIAIIUN

3HaeT
HCIOJIHUTCIIBHO-TCXHUYCCKYIO JOKYMCHTAINIO
MPONU3BOJACTBA CTPOUTCIIBHO-MOHTAXXHBIX H

3arOTOBUTEJIBHBIX pabor CHCTEM
TEIIOra30CHA0KEHHUSI, BEHTUIISILIUH

ymeet

COCTaBJISITh UCTIOJIHUTEIbHO-TEX HUYECKYIO
JIOKYMEHTAIUFO MPOM3BOJICTBA
CTPOMTEIHHO-MOHTAKHBIX U 3aTOTOBUTEIILHBIX
pabot cHCTEM TEIJIOra30CHA0KEHHU,
BEHTHJISAIUH

BJajieeT

HaBBIKAMHU COCTaBJICHUS

HUCITOJIHUTCIIBHO-TCXHUYCCKYIO JOKYMCHTAINIO
MMPONU3BOJACTBA CTPOUTCIIBHO-MOHTAXHBIX H
3aroTOBUTCIIBHBIX pa60T CHCTEM
TCIIJIOT a3OCHa6)KCHI/I$I, BCHTUIAIIUN




ITK-6 Criocoben
OpPTaHHU30BBIBATH
MIPOU3BOJICTBEHHO-
TEXHOJOTHYECKHE
IIPOIIECCHI TTPH
CTPOUTEIIbCTBE CUCTEM
TEIUIOra30CHA0KEH NS,
BEHTUJISALINU

IIK-6.6 CocTaBiseT miaH
MyCKOHAIQI0YHBIX PaboT
CHCTEM TEILJIOra30CHa0KEHMUS,
BEHTWISAIIMHM U KOHTPOJIMPYET
€ro BBINOJIHEHHE

3HaeT

IUIaH  MYCKOHAJIAJO4YHBIX  paboT  CcHCTEM
TEII0ra30CHa0KeHHUs, BEHTUJISILIUU U
KOHTPOJIMPYET €T0 BHIMOJHEHHE

yMmeet

COCTAaB/ATh ILIAH ITYCKOHAJIaJJOYHBIX pa60T
CHCTEM TeHJ'IOFa3OCHa6}I(eHI/I$I, BCHTWIALIMU U
KOHTPOJUPYET €TI0 BBIIIOJTHCHUEC

BJIAJIEET

HaBBIKAMH COCTaBJICHUS IU1aHa
MyCKOHATaI0YHBIX pabor CHCTEM
TEIUIOra30CHA0KEHUS, BEHTHISAIIAN 51

KOHTPOJUPYET €TI0 BBIIIOJTHCHUEC

[1K-6 Cnocoben

[1K-6.7 CocrtaBisteT

3HaeT

OpraHU30BbIBATh UCTIOJIHUTEIIbHYIO UCTIOJIHUTENIbHYIO JOKYMEHTAIMI0 IO BBOIY
IPOM3BOJICTBEHHO- JOKYMEHTALUIO 110 BBOLLY CUCTEM TEeIIOra30CHA0KEH!sI, BEHTWIALUN B
TEXHOJIOTUYECKUE CHCTEM TEIUIOra30CcHa0XKeHHUsl, |3KCILTyaTaluio
IpOLECChl IpU BEHTWISILIMM B OKCILIyaTallMIl0 | yMeeT
CTPOUTENBCTBE CUCTEM COCTaBJIATh UCIOJIHUTENIBHYIO JOKYMEHTAIUIO
TEIIOra30CHA0KEeH M, 0 BBOJY CHCTEM TEIUIOra30CHA0XEHUs,
BEHTWJISALIH BEHTWJISALIMM B SKCIUTyaTaI[IO
BJajieeT
HaBbIKAMU  COCTABJICHUS  MCIOJHHUTEIbHOM
JIOKYMEHTaluU o BBOJlY cUCTEM
TEIUIOra30CHa0KEH U, BEHTUJIALIMU B
IKCILTyaTalUI0
[TK-6 Cniocoben ITK-6.8 OcymecTBiser 3HaeT
OpraHU30BbIBATh pa3paboTKy Mep 110 Mepbl 1O MPOTUBOJEHCTBUIO KOPPYNLUHUU B
IIPOU3BOJICTBEHHO- IIPOTUBOAEHUCTBUIO KOPPYILMH | IPOM3BOACTBEHHON JESITEIbHOCTH
TE€XHOJIOTUYECKHE B IIPOM3BOJCTBEHHON opraHuzaium B cepe TeriorazocHa0XeHus 1

IMpONHECCChI MpU
CTPOUTCIILCTBE CUCTEM
TCHJ’IOI‘&3OCH36)KCHI/IH,
BCHTUIAIIUHN

JESTEIbHOCTH OpraHu3aluu B
cdepe Ternora3ocHa0KeHus U
BEHTUJISIIINH

BCHTUIAIIUHN

ymeer

OCYIIECTBIIATh pa3paboTKy Mep 1o
IIPOTUBOAECUCTBHIO KOPPYILINH B
IIPOU3BOJICTBEHHON JESITEIbHOCTH

OopraHuzaium B cepe TeriorazocHa0XeHus 1
BEHTHJISALIUH

BJajieeT

HaBBIKAMU [0 OCYHIECTBICHHUIO pa3pabOTKH
MEp IO TPOTUBOJAEHCTBUIO KOpPPYNLUH B
IIPOU3BOJICTBEHHON JESITEIbHOCTH
opraHuzaiuu B cepe TemiorazocHa0KeHus 1
BEHTHJISITIH




[1K-7 Cocoben [TK-7.1 OcymecTBiusier

YIPABISITh OpraHU3aIHIo
MIPOU3BOJICTBEHHO- MIPOU3BOJICTBEHHO-
XO03AHCTBEHHOU XO3AHCTBEHHOU NIEITEILHOCTHU
EeATEIbHOCTRIO B c(hepe TermorazocHa0KeHUs
opraHu3zaiuu B chepe Y BEHTHJIALUU

TEMI0ra30CHA0KEHU U
BCHTUJIAIIUH

3HAEeT

OpraHU3aIII0
MPOM3BOJCTBEHHO-X 0351 MCTBEHHOM
NesTeTLHOCTH B cpepe Termora3ocHaOKeHus 1
BEHTHJIALIAN

yMeeT

OCYIIECTBIISATh OpraHU3aIHI0
MIPOU3BOACTBEHHO-X03SIICTBEHHOM
JEATEILHOCTH B c(hpepe Terora3ocHa0XeHus 1
BEHTHJIALIAN

BJIAJIeeT

HaBBIKAMH 110 OpraHu3aluu
MPOU3BOJACTBEHHO-X 0351 MCTBEHHOM
NESATEIILHOCTH B cepe TeIIora30CHa0KEeHHs 1
BEHTHJIALIAN

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMmbl

Jannast tuciumuiviHa (MOoAysb) BKiIrodeHa B biok «lucuumnunel, Mmonynu» b1.B.02 ocHoBHOM
npodeccuonansHoM 06pazoBaTenbHOM mporpammbl 08.04.01 CTpouTENbCTBO M OTHOCUTCS K YaCTH,
dbopMupyemMoii yuacTHUKaMu 00pa30BaTEIbHBIX OTHOUICHHUH yueOHOTO IJIaHa.

Ne n Kon n HanMeHOBaHME HHIUKATOPA
I/ PCULICCTBYIOLME MCUHILTHHET JIOCTYDKCHUS KOMIICTCHIIMH
1 | /lenoBoif MHOCTPaHHBIN SI3bIK VK-4.1, YK-4.2, YK-4.3, YK-4.4
IIK-5.1, IIK-5.2, I[IK-5.3, TIK-5.4,
2 | ObecnieueHre TEIJIOBOTO PEKUMA MOMEIEHU I1K-5.5, IIK-5.6, I1K-5.7, I1K-5.8,
I1K-5.9, IIK-5.10
IIK-1.1, IIK-1.2, [1K-1.3, TIK-1.4,
I1K-1.5, I[1K-4.1, [1K-4.2, TIK-4.3,
3 | Opranuzanus MPOEKTHO-U3bICKATENbCKON AeSITENFHOCTH TK-4.4, TIK-4.5, ITK-4.6, OIIK-4.1,
OIIK-4.3, OIIK-4.4, OIIK-5.1, OIIK-
5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5,
OIIK-5.6, OIIK-5.7
OIIK-2.1, OIIK-2.2, OIIK-6.1, OIIK
4 | OcHOBBI HAYYHBIX UCCIIEIOBAHUI -6.2, OIIK-6.3, OIIK-6.4, OIIK-6.5,
OIIK-6.6, OITK-6.7
5 | OCHOBBI CUCTEMHOI'O aHAJIM3a U TEOPUHU IPUHATHUS PEIIEHUI YK-L1, VK-12, VK-1.3, VK-14,
VK-1.5, YK-1.6
6 |Couunanpasle KoMMyHUKauu. [cuxonorus VK-5.1, YK-5.2, YK-5.3
7 | YmpaBieHue CTpOUTENbHOM opraHu3auei OIK-7.1, OTIK-7.2, OTIK-7.3, OTIK
-7.4, OIIK-7.6
XUMUSL;
TeopeTnueckrne OCHOBBI OPraHUYECKOW U HEOPTAHUYECKOM XUMHH
OCHOBBI TEIUIOPHEPTETUKH :
HMeTs nipeicTaBIIeHNs Pa3BUTHS TEILUIOIHEPTETHISCKOT0 000PYAOBAHUS U €TI0 POJIH B HAPOTHOM
XO03sHCTBE

WNudopmannoHHbIe TEXHOIOTHH:
Brnanets oucHBIM IporpaMMHBIM 0O€cTiedeHuEM

Kommbrorepnas rpaduka:
Bnaners CAD-cucteMaMyu KOMITBIOTEPHON TpapUKH

Wmxenepnas rpaduka:




3nate 'OCThI 1 npaBuiia oopmiteHus rpauIeCKON YaCTH MPOEKTHON JOKYMEHTAIIMHI

TexHuyeckass TEPMOJIUHAMHUKA!
3HaTh OCHOBHbBIE TEPMOJIMHAMUYECKUE Ta30BbIE 3aKOHBI

Mexanuka KHUJIKOCTH M ra3sa.:
OCHOBEI TUAPABIWKHU U AOpOANHAMUKH, 3dKOH BCpHy.TIJ'II/I

O3HakoMUTENNbHASI IPAKTUKA:
Wwmets npeacraBineHne 00 yCTPOMCTBAaX KOTEIBHBIX

CrpourenbHas Teriodusmnka:
3HaTh 3aKOHBI ¥ BUJIbI IEPEAAYHU TETLIOTHI

Beicmias MaTeMartuka:
WuTterpansaoe u quddepeHnnanbHoe HCYUCICHNE, YMEHHE PeIIaTh JINHEHHbIC YpaBHEHUS U
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

OCHOBBI TEIUIOTa30CHAOKEHUSA U BEHTHIALIMU;
3HaTh MPUHIIMITE IPOSKTUPOBAHUS, KOHCTPYKITMH H PACUETHI CUCTEM TEINIOCHA0KCHHUS U
BEHTWIALUU

TemnomaccooOMeH:
3HaTh 3aKOHBI TGHHOO6MCH8., MaccoobMeHa

OcHoBbI 00ecrieueHNsI MUKPOKIMMATa 3JaHUi:
3HaTh TEOPETUYECKHE OCHOBHI 00ecneueHs] KOM(OPTHBIX YCIOBHI B IOMEIICHHUSX

HpOGKTI/IpOBaHI/IC HHXXCHCPHBIX CUCTCM!
3HaTh COCTaBEI IPOCKTA 11O MHKCHCPHBIM CUCTEMaM

OTtoruieHue:
3HaTB KOHCTPYKHI/II/I U METObI pvaéTa CHUCTEM OTOIIJIICHUA

I"a3ocHabxeHue:

3HaTh OCHOBBI IPOEKTUPOBAHUS CUCTEM Ia30CHAOKEHUS
J1e110BOM MHOCTPAHHBIN SA3BIK

ObecnieueHne TEMIOBOIO PeXUMa OMEIIEHU
Opranu3zanys NpoeKTHO-U3BbICKATEIbCKOMN NEATEIbHOCTH
OCHOBBI Hay4YHBIX MCCIEA0BAHNN

OCHOBBI CUCTEMHOTO aHAJIN3a U TEOPUU NPUHATHUS PELICHUN
ConuanbHbie KOMMyHUKanuu. [Icuxonorus

VYipasineHue CTpOUTEIIBHON OpraHu3aluen



n/a

[Tocnenyromue TUCIUTIIIMHBI

Kon n nanMeHoBaHMe HHIUKATOPA
IOCTHYKEHHUS KOMIIETEHIINH

[ToxroToBka K mpoIeaype 3amuThl ¥ 3alUTa BBITYCKHON
KBTI (UKAITMOHHON PabOThI

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, VK-3.4, VK-4.1,
VK-4.2, VK-4.3, VK-4.4, VK-5.1,
VK-5.2, VK-5.3, VK-6.1, VK-6.2,
VK-6.3, OTIK-1.1, OTIK-1.2, OTIK-
1.3, OTIK-1.4, OTIK-2.1, OTIK-2.2,
OIIK-2.3, OTIK-3.1, OTIK-3.2, OTIK-
3.3, OTIK-3.4, OTIK-3.5, OTIK-4.1,
OIIK-4.2, OTIK-4.3, OTIK-4.4, OTIK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OTIK-5.7, OTIK-
6.1, OTTK-6.2, OTTK-6.3, OTIK-6.4,
OIIK-6.5, OTIK-6.6, OTIK-6.7, OTIK-
7.1, OTIK-7.2, OTIK-7.3, OTIK-7.4,
OIIK-7.5, OTIK-7.6, TIK-1.1, TTK-1.2,
TK-1.3, TIK-1.4, TIK-1.5, TIK-2.1,
TK-2.2, TIK-2.3, TIK-2.4, TIK-2.5,
TK-2.6, TIK-2.7, TTK-2.8, TIK-3.1,
TK-3.2, TIK-3.3, TIK-3.4, TIK-4.1,
TIK-4.2, TIK-4.3, TIK-4.4, TTK-4.5,
TIK-4.6, TIK-5.1, TIK-5.2, TTK-5.3,
TK-5.4, TIK-5.5, TIK-5.6, TTK-5.7,
TK-5.8, TIK-5.9, TIK-5.10, TIK-6.1,
TK-6.2, TIK-6.3, TIK-6.4, ITK-6.5,
TIK-6.6, TIK-6.7, TIK-6.8, TTK-7.1,
TK-7.2, TIK-8.1, TTK-8.2, TIK-9.1,
TK-9.2, TTK-9.3, TIK-10.1, TTK-10.2,
TK-10.3, TIK(1D)-1.1, TIK(1D)-1.2, TIK
(1)-1.3, TIK(11)-1.4, TIK(1])-1.5




4. O0beM TUCHMILIMHBI (MOIYJISI) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJNYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
Hacos IIOATIOTOBK 2 3
y
KonTakTHas padora 40 16 24
Jlexumnonnsie 3ausaTus (JIex) 16 0 8 8
IIpaktuueckue 3ausatus ([Ip) 12 0 4 8
IIpaktuueckue 3anstus B ceccuto (I133) 12 12 4 8
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 1,75 1,5 0,25
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy), 1 1

KOHTPOJBHBIM pabotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OIIEHKOM; 3aluTa KypcoBOi paboThI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHasd paGOTa Ha aTTCCTalluIo B CCCCUIO

0,5 0,25 0,25
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yachl HA KOHTPOJIb 12,5 8,75 3,75
CamocrositeqbHast pagora (CP) 197,75 117,75 80
O061as TPy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
qacel:| 252 144 108

3aYeTHbhIC eNHULBI: 7 4 3




5. Conepxkanue QMCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 pa3jesaM (TeMaM) ¢ YKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl IUCHUIUINHEI

Cemectp

KonTakTtHas pabota (110 yaeOHBIM

3aHATHUAM), Hac.

JICKIINU

113

JIP

U3 HUX
Ha
PaKTH-
YECKyI0
HOJIro-
TOBKY

BCEro

U3 HUX
Ha
HIPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKyI0
HOJIro-
TOBKY

BCEro

CP

Bcero,
qac.

Kon
HWHJUKATOP
a
JIOCTHIKEHH
i
KOMIIETEHIT
347}

1 paznen. DHepreTudecKue
UCTOYHUKU

1.1.

O6wue ceenennsa oo
HEPreTHYECKUX UCTOYHHKAX.
OCHOBHBIE TEHAECHIIMHA UX
pa3BHUTHSA

0,5

4,5

I1K-6.1,
I1K-6.2,
[1K-6.3,
[1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
[1K-10.2,
I1K-10.3

1.2.

DHepreTu4ecKue pecypehl.
OcHOBHbIE TIyTH U
BO3MOYKHOCTH MX
HCIOJIb30BAaHUS

0,5

4,5

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

2 paznen. Tonauso

2.1.

CocTaB 1 OCHOBHEIE CBOICTBA
OpraHu4€eCKOro TorinBa

0,5

4,5

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.3




2.2.

TBépnoe, KUAKOE ¥ Ta30BOEC
TOIIMBO. OCHOBHEBIE CBOMCTBA.

0,5

4,5

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

3 paznen. Teopus ropenus

3.1

OCHOBBEI TCOPUU I'OPCHUA

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

3.2.

CKOpOoCTh XMMHUYECKOH
peaKIu TOpeHus

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

3.3.

MarepuanbHblii OanaHc
rOpeHus ra3oBoro TOIIMBa

2,25

8,75

11

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.3




3.4.

MarepuanbHblii Oananc
TOpPEHUs JKUJIKOIO U TBEPAOTO
TOILIMBA

2,25

6,25

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

3.5.

TemmnepaTypsl ropeHust
TOTLIMBA

0,25

1,25

I1K-6.1,
I1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
[1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

4 paznen. KorenbHbie
YCTaHOBKH UX DJIEMEHTHI U
CXEMBI

4.1.

Korenbnabie arperartbl UX
TEIUIOOOMEHHBIE DJIEMEHTBI U
Ha3HAa4YCHUC

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

4.2.

TenaoBbie CXEMBI KOTEIbHBIX

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3




4.3.

Br16op Tumna u xonnyecta
KOTJIOArperaTtoB

0,5

3,5

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

5 paszgen. IlapoBsie u

BOJIOTpEHHBIE KOTJIOATPETaThl
MaJIOM U CPEHEN MOILHOCTH

5.1

UyryHHO-CEKIIMOHHBIE KOTJIbI
MaJIoil MOIITHOCTH

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

5.2.

[TapoBeie 1 BOgOTrperiHbIE
BOJIOTPYOHBIE KOTJIBI

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

5.3.

[TapoBeie 1 BOJOTpeliHbIE
XKapOTPyOHBIE KOTJIBI

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3




5.4.

KonnencannoHHble KOTIbBL

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

5.5.

Ad3pOoaMHAMUYECKHUI pacuéT
KoTJIoarperara

46

52

I1K-6.1,
I1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
[1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

6 pasgein. Tonounsle
yCTpPOUCTBA

6.1.

Tonku 1 CI10€BOr0 CKUTaHUS
TBEPAOTO TOILIMBA

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.3

6.2.

Tonku KungIero cios.
Buxpesblie 1 HUKIOHHBIE TOIKU

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.3




6.3.

KamepHblie Tonku

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

7 paznen. 'openounbie

YCTpOICTBA

7.1.

["azoropenoynsie ycTponcTBa

10

17

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
[1K-6.7,
[1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

7.2.

KuaKoToniaMBHbIE TOPETOYHBIE
YCTPONCTBA

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.3

7.3.

[IputeyrosbHbIE
KOMOMHHpPOBaHHbIE
rOpEJIOYHBIE YCTPOUCTBA

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.3

8 pazaen. Pacuér
naporeHepaTopa HaChIIEHHOTO

napa




8.1.

Pacuér Tenosoro 6anaHca
KoTJIoarperara

0,25

4,25

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

8.2.

TennoBoi pacyéT TONKU

0,5

8,5

I1K-6.1,
I1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
[1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

8.3.

TemnoBou pacuér
KOHBEKTHBHBIX [IOBEPXHOCTEHN
Harpesa

0,5

12

12,5

[1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

8.4.

TenmoBol pacyér
BO3IyXOIOJ0IPEBATENS

0,5

16

16,5

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

8.5.

TenmoBol pacyér
3KOHOMam3epa

0,5

8,5

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3




8.6.

IIpoBepka cxonumocTu
Oananca.

AHanu3 pe3yibTaToB pacuéTa.

0,5

13

13,5

[1K-6.1,
I1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.3

9 paznen. MiHas KoHTaKTHas

pabora

9.1.

Kypcosoii npoexr

1,25

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
I1K-6.8,
[1K-7.1,
I1K-10.1,
I1K-10.3

10.

10 pazaen. Kontpoiib

10.1.

DK3aMeH

[1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

10.2.

DK3aMeH

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.3

5.1. JIlexuun

Ne
pasn

HaunmenoBanue pasnena
¥ TEMBI IEKITHH

HaumeHnoBanue u KpaTKOC COACPIKAHUC JIEKITAMN

OHEPTCTUICCKUX

TEHJEHIINHA UX

O6miue cenenns 06 | OOLIME CBeeH s 00 YHEPreTHIECKUX HCTOUHUKAX. OCHOBHBIE TEHICHINH
UX Pa3BUTHSA

ucrounmkax. OcHosunie | BBOAHBIE CBeleHHs. DHepreTudeckue pecypcsl. BozoOHOBIsAEMBIE U
HEBO300HOBJISIEMbIE SHEPT€THUECKHUE PECYPCHI UX POJIb B HAPOIHOM




xo3siiicTBe. [lepcnieKTUBBI pa3BUTHS TEIUIOPHEPTETUKH U MECTO
OTOMUTENIbHO-TIPOMBIIIIEHHBIX ¥ OTONMUTEIBHBIX KOTEIbHBIX B 00IIEM

pasBUTHA GanaHce TIPOM3BOJICTBA TEILIOBO HEprHy. VICTOUHNKH TEILIOBOI
sHeprud. [lepcnekTHBbI pa3BUTHSI UICTOYHUKOB TEIUIOBOW SHEPTHUH.
OHepreTudeckue pecypcbl. OCHOBHbBIEC MYTU U BO3MOKHOCTH MX
DHepreTU4ecKue HACTIOJIb30BAHUA
» pecypcbl. OcHOBHBIE | DHEpreTHdecKue pecypcbl. OCHOBHBIC IyTH U BO3MOKHOCTH
TIyTH ¥ BO3MOYKHOCTH HX | UCTIOJIb30BAHNS BO300HOBIISIEMBIX M HEBO30OHOBISIEMBIX HCTOYHUKOB
HCIIOMB30BAHMS sHepruu. [losokeHue Mo oxpaHe OKpyKarollei cpebl OT BPEIHBIX
BBIOPOCOB IIPH CKUTAHWW OPTaHUYECKOTO TOIUIMBA B 3aKoHaX PD.
O6mme cBenenus 00 oprannueckoM Toruiuse. Kimaccudukarus.
CocTtaB 1 OCHOBHBIC
. O6ume ceaenus. CoctaB oprannueckoro tormea. Kinaccupukarus
3 CBOICTBa
TOILJIMBA. Y CJIOBHOE TOTUIMBO.
OpPraHUYECKOI0 TOTUIMBA
. TBépmoe, KUAKOE M Ta3000pa3HOE TOILIIUBO
TeEpnoe, xuaxoe u TBépnoe, xuaKoe u razopoe TormBo. Cdepa ero ucnosib3oBanus. Mecra
4 rasoBoe TOHHZIBO' J100bran. OCHOBHBIEC TeXHOJIOTHH H00bIYH. CoctaB TorumBa. OCHOBHBIC
OcrosHble CBOHICTBA. CBOICTBa TOIIMBa. Teriora cropaHus TOILIUBA.
OCHOBBI TEOPUH TOPEHUS
5 OCHOBBI TEOPUU OCHOBEI TCOPHUH T'OPCHUA. IlonHOE M HETIOJIHOE CropaHue TOILJIMBA.
ropeHust CramguitHocTs TOpeHus. Posib koaddunmenTa n30bITKa BO3IyXa U €r0
BJIUSIHUE HA CO)KUTAHMS Pa3JIMYHbIX BUJIOB TOILIMBA.
. | Cxopocts xuMuueckoil peakiiuu ropenus. TemmnepaTypa ropeHus.
6 CKOpocTb XUMHECKOH CKopocTh XUMUYECKOH peakiuu ropenus. Kunetnka ropeHusi.
pCaKL1i rOpeHIA CTexuoMeTpruiecKkoe COOTHOIICHHE.
KorenpHble arperatsl ux TeII000MEHHBIC YJIEMEHTHI U Ha3HAUYCHUE
KortenbHbIe arperartsl ux O6HII/I€ IIOHATHSA O TGHHOFCHepI/IpyIOHIGﬁ YCTAHOBKE, KOTCHBHOﬁ,
10 TernIoo06MeHHEIC terioreneparope (kotioarperare). CoctaB kotioarperara (1o
3JIeMEHTHI ¥ Ha3HaueHHe | TeTI000OMEeHHBIM cTymeHsM). Ha3Hauenue u o0mmumii mpuHIuI padboTs
BCEX TEMJI00OMEHHBIX YCTPOMCTB, BXOAAIIUX B COCTAaB KOTJ0arperara.
TennoBble cXeMbl KOTEIIbHEBIX
[IpuHuMnuanpHas TEMI0Bas CXxemMa KOTEJIbHOU € MOAKIIOYEHUEM
11 Tenosbie cxembl OTKPBITOM BOJSHOW TEIUIOBOU ceTH. [[puHIMnManbsHas Temiosas cxema
KOTCILHBIX KOTEJIbHOM C MOJKJIIOUYEHUEM 3aKPBITOM BOASHOM TEIIIOBOM ceTh. Mx
YCTPOMCTBO, OCHOBHBIE OCOOCHHOCTH ¥ MPUHIIUI PAOOTHI.
UyryHHO-CEKIIMOHHBIE KOTJIbl MaJIOW MOILIHOCTH.
13 qyryHHO'CeKHHOHHHe Knaccugukarus kotinoB. OcHOBHBIE 0COOEHHOCTH KOHCTpYKIuHU. Chepa
KOTIIBI MaJION MOIIHOCTH npuMeHeHud. JIoCTOMHCTBA U HEJOCTATKHU.
[TapoBble 1 BogorpeiiHble BOJOTPYOHBIE KOTJIBI
Iapossle u [TapoBbie BOJOTPYOHBIE KOTIIBI C €CTECTBEHHOU U MIPUHYIUTEIHLHOMN
14 BOJIOTPEHHBIE nupkysanuen. KpatHocTs u mogbeMHast cuia HUpKyssinun. CxeMbl
BOJOTPYOHbIE KOTIEI | ABKECHUS BOJBI U MapoBOITHON cMech. OCHOBHBIE 0COOCHHOCTH
koHcTpyKiuu. Cdepa npumenenust. JJoCTOMHCTBA 1 HETOCTATKH.
[TapoBble U BoAOTrpeiHbIE KApOTPYOHBIE KOTIIBI
Iapossle u [TapoBsie kapoTpyOHBIE KOTIIBI C €CTECTBEHHOW U MIPUHYIUTEITBHON
15 BOJIOTPEHHBIE nUpKyJanuen. Cxembl IBUKEHUS BOABI U MapOBOASIHON cMecH. OCHOBHBIE
)K&pOTp}I6HBIe KOTJIBI 0COOEHHOCTH KOHCTPYKIIHUH. C(I)epa IMPUMCHCHUA. I[OCTOI/IHCTBa u
HEIOCTaTKHU.
KonaeHcanmoHHEBIE KOTJIBI
16 Konaencanuontere OcHoBHbIe 0cO0eHHOCTH KOHCTpYKIMH. Cdepa mpruMeHEHUsI.
KOTJIBL JlocToMHCTBA M HEJOCTATKH.
18 Tonku 11 ciioeBoro | TOMKH 1Sl CIIOEBOTO CKUTAHUS TBEPAOTO TOILUIMBA

CYKUTaHUS TBEPIAOTO




TOIIJINBA

Tonounsble ycTpoiicTBa, Ha3HaUeHUE. CII0EBbIE TONKU U UX
kiaccudukanusi. TomovHble yCTPOMCTBA C HETIOIBMXKHONW KOJIOCHUKOBOM
pewetkoil. [Tomymexanndyeckre 1 MEXaHMYECKHE TOTIKH.
[TneBMOMexaHnYecKue 3a0packiBaTeNu, X YCTPOUCTBO U MPUHIIUI
neiictus. LlenHple KOJTOCHUKOBBIE PEHIETKH C MPSIMBbIM U OOPAaTHBIM
X0JIOM, C THEBMOMEXaHNYECKUMHU 3a0pachlBaTEISIMU U IIaXTHBIM
npearonkoM. [lepcriekTHUBBI pa3BUTHUS TOIIOYHBIX YCTPOUCTB CO CIIOEBBIM
rporeccoM ropeHus. JJoctTonHcTBa, HeJOCTaTKU, OCHOBHBIE Pacu&THBIC
XapaKTePUCTUKHU TOMOK.

Tonxu KHUITAIICTO CJI0.

Tonku kumsero cinosi. BuxpeBpie 1 HUKIOHHBIE TOIKU
OcHOBHBIE MOHSTHS TICEBI00KUKEHHOTO cios. [lepBast u Bropas

19 Buxpessie 1 KpUTHYECKHE CKOpoCcTH. KOHCTPYKTHBHBIE 0COOCHHOCTH TOMOK KHUIISIIIETO
LIMKJIOHHBIE TOIIKU CJIOA. BI/IXpeBBIe 1 MUKJIIOHHBIC TOIIKH. KOHCTPYKTI/IBHBIC 0COOEHHOCTH.
Cdepa npumenenusi. JJocTOMHCTBA B HEJJOCTATKH.
KamepHsblie Tonku
20 KamepHble TONKH VY eTpoiCTBO TOMOK ISl CKUTAHUS KHUJKOTO U Ta3000pa3HOro TOIUIMBA.
KoHcTpykTuBHbBIE 0COO€HHOCTH. JIOCTOMHCTBA U HETOCTATKH.
["azoropenounsie ycTpoiicTBa
Knaccudukanus razoropenoytsix ycTpoicTs. Juddy3nonnsiid,
cMemaHHbIi (Au¢dy3NOHHO-KUHETUYECKHI ) U KHHETHYECKUI METO/IbI
21 Fa30r0peuﬂ0qule ckuranus raza. OCHOBHbIE KOHCTPYKTUBHBIE OCOOEHHOCTH
ycTpouctsa GG y3nOHHBIX, MHKEKIIMOHHBIX CPETHEro JAaBlICHUs Ta3a,
WHXEKIIMOHHBIX MHOTO(aKeIbHBIX HU3KOTO JaBICHUS Ta3a U TOPEJIOK C
MPUHYAUTENHHOM MMoAaueii Bo3ayXxa (1yThEBBIX TOPEOK).
KuKoTonaMBHBIE TOPEIOYHBIE YCTPOHCTBA
KU IKOTOIIMBHBIE OcHoBHbIE 0COOEHHOCTH CKUTAHUS KHUAKOTO TOTIMBA. BUIBI U OCHOBHBIE
22 TOpEJIOYHbIE YCTPOHcTBa | KOHCTPYKTUBHBIC XapaKTepUCTUKU (popcyHOK. [lonorpes, Gpuibrpauus u
pacnbUIMBaHUE )KUIKOTO TOILIMBA.
[TpieyronbHbIe 1 KOMOMHUPOBAHHBIE TOPEIOYHBIE YCTPOICTBA
[TeL1eyTOIBHBIE U OcHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH MBLIEYTOJIbHBIX TOPEIOK, U
23 KOMOMHHPOBaHHbIE  |TOPEJIOK MPEAHA3HAYCHHBIX IS COKMTAHHS PA3IMYHbIX BU/IOB TOILIHBA

rOpEJIOYHBIE YCTPOUCTBA

(ra3oMa3yTHBIX, IBLIETa30BbIX, IblIEra30Ma3yTHbIX ). Cdepa npuMeHeHus,
JOCTOMHCTBA U HEAOCTATKH.

5.2. [IpakTudeckue 3aHsATHS B CECCUIO

HaunmenoBanue paznena

1:11\;(_1)_[ 1 TEMBI CGMI/II-EapCKI/IX Haumenosanue u COACPIKAHNUE NPAKTHICCKUX 3aHATHHI
3aHATUHN
MartepuanbHbli OalaHC TOPEHHUS Ta30BOTO TOTUIMBA
. OrnpezneneHne TEOPETUUECKOr0 U IEUCTBUTENBHOTO PACX0/I0B BO3/1yXa.
Marepuanbibiit bananc Omnpenenenue ynenbHbBIX 00bEMHBIX JOJIEH U MapIHATbHBIX JaBICHUN
7 T'OpCHIS rasoBoro KOMIIOHEHTOB MIPOJIYKTOB MOJIHOTO CTOPAaHUSI Ta30BOr0 TOILIUBA.
ToIIBa OrnpezenieHre SHTAIBINU TPOJIYKTOB CrOPaHUs Ha BBIXOJIE U3
TEIUI00OMEHHBIX CTYIEHEH, BXOASIINX B COCTaB KOTIoarperaTa.
MartepuanbHbIi OalaHC TOPEHUS KHUAKOTO U TBEPIOTO TOTLIUBA
[TepecuéT cocTaBa TOIUIMBA U3 CIPABOYHOTO B pabounii. OnpeneneHue
MatepuaneHslii 6anaHc | TEOPETHIECKOrO U ACHCTBUTEIBHOTO PACXOAO0B Bo3Ayxa. OmpesereHue
8 TOPEHHMS KUIKOTO M | YACIBHBIX OOBEMHBIX JI0JICH U MapLUAIbHBIX 1ABICHHIT KOMIIOHCHTOB
TBEPIOTO TOIIHBA MPOYKTOB MOJIHOTO CTOPAHMUSI )KUJIKOTO U TBEPJOTO TOILIMBA.
OrnpezenieHne SHTAIBIUU TPOJIYKTOB CrOPaHUs Ha BBIXOJIE U3
TEII000MEHHBIX CTYHeHeﬁ, BXOJAIIHUX B COCTAB KOTJIOAarperara.
[TonGop ra3oropenoyHbIX yCTPOUCTB
21 FasoropeunquLIe Meroanka moadopa ra3oropeouyHoro yCTPONCTBA ISl KOTJIOB MaJlol 1
YCTPOHCTBA cpeaHel MoHoCcTH. OCHOBHBIE MTOAXO0/Ibl K MPOSKTUPOBAHUIO CUCTEMBI




nojayu Bo3ayxa k ropenkam. Konerpykuus cuctemsl. OcoO0eHHOCTH
a’pOIMHAMUYECKOT0 pacuéra CUCTEMBI M0JJaul BO3yXa K TOPETIKaM.

5.3. IlpakTuyeckue 3aHATUS

HanmenoBanne pasaciia

pigz[ U TEMBI IPAKTHYECKHX HaumenoBanue u copepkaHue NpakTUYECKUX 3aHATUN
3aHSATUH
MarepuanbHblii OanaHc rOpeHHs ra30BOTr0 TOILUIMBA
. Omnpenenenne TEOPETUUECKOTO U IEHCTBUTENBHOIO PACX010B BO3/1yXa.
MarepuanbHbii bananc Onpenenenue ynenbHBIX 00bEMHBIX TOJICH M MAPIUATBHBIX JaBICHUAN
7 TOPCHIA TA30BOTO | o MII0HEHTOB MPOAYKTOB MOTHOTO CTOPAHHs Ta30BOTO TOILINBA.
TollmBa Omnpenenenre SHTAIBIIMY IPOAYKTOB CTOPAaHUs Ha BBIXOJIE U3
TETIOOOMEHHBIX CTYIEHEH, BXOAIINX B COCTaB KOTIO0arperaTa.
MatepuanbHbli OalaHC TOPEHUS KUAKOTO U TBEPJIOTO TOILUIMBA
[lepecuéT cocTaBa TOIUIMBA U3 CIIPABOYHOTO B pabouunii. Onpenenenue
MatepuainpHblii GanaHc | TEOPETHICCKOrO U JACHCTBUTENBHOIO PacXo/10B Bo3ayxa. Onpeenenue
8 FOPEHHS KUAKOTO M | YACIBHBIX 00BEMHBIX JI0JICH U NapUMalbHbIX JaBICHUH KOMIIOHEHTOB
TBEPIOTO TOIIHBA MIPOJYKTOB MOJIHOTO CTOPaHUs KHUAKOTO U TBEPIOTO TOILIMBA.
Omnpenenenre YHTANBIUU TPOAYKTOB CTOPAHUs Ha BBIXOJIE U3
TEII0O0OMEHHBIX CTyIMEeHel, BXOAIIUX B COCTaB KOTJIoarperara.
Pacuér remnieparypsl ropeHus
9 Temmepatype ropenys Omnpenenenue TemMnepaTypbl FOpeHus (3Kaporporu3BOIUTEIBHOCTH,
TorBa KaJIOPUMETPUUYECKOH, TEOPETUUECKOM, T1eHCTBUTEIHHOMN).
Br16op Tumna u Br16op naporenepatopos IKBp
12 KOJIMYECTBA Onpenenenne kKonmmuecTBa kotinoarperato JJKBp st korenpHOM
KOTJIOArperaTtoB
. |AspoamHamuyeckuii pac4€T BOJOTPYOHOTO MapOBOI0 KOTioarperara
17 | APPOMMHAMMMECKUI | Byoryuoriosas aspoHaMiKa. MeToJHKa a>pOIHHAMHYECKOrO PACYETA.
pacteT KoTaoarperata | npenenenne moTeps JaBIeHHS B ra30X0aX KOTIOATperaTa
[TonGop ra3oropenoyHbIX yCTPOMCTB
Meroanka moadopa ra3oropegouHoro yCTponuCcTBa sl KOTJIOB MaJlol 1
21 Fasoropevnoqﬂme cpenHeil MmontHocTH. OCHOBHBIE MTOAXO0/IbI K MPOEKTUPOBAHUIO CUCTEMBI
ycTpoucTBa T0/1a4H BO3/yXa K ropesikam. KoncTpykims cuctemsl. Oco6eHHOCTH
a’pOIMHaMUYECKOr0 pacuéra CUCTEMBI M0JJaul BO3yXa K TOPEIKaM.
Pacuér TerioBoro 6anaHca kotiaoarperata
3aiaua TeraoBbIX pacu€roB. [loBepoUHbIE 1 KOHCTPYKTHUBHBIE PACUETHI.
AJTOpPUTM COCTaBIEHUS YpaBHEHHS TEIJIOBOTO OallaHca MapoBOro KOTia
PacuéT TemioBoro «AKBp». YpaBuenue oopatnoro 6ananca, onpeaenerue KI1J[ (6pyrro)
24 6anaHca koTnoarperara |KoTioarperara. MeToauKa ONpeaeIeH s IIOTEPh TEIUIOTL: € yXOIANMH
ra3aMi, XMuMUYECKUM U MEXaHUYECKUM HEJI0KOTOM, C MMOTEPSIMU Yepe3
Hapy’KHbIE OTPAXKICHUS, U BBITPYKAEMBIM U3 TONKH IIJIAKOM.
Omnpenenenne 4acoBOro pacxoja TOIUIUBA.
TenmoBol pacyéT TONKU
OcHoBHasl 3a/1a4a MOBEPOYHOTO TEIJIOBOT0 pacyéTa TOMKU. AJIITOPUTM
. . MMOBEPOYHOTO TEIJIOBOTO pacuéra Tonku. CocTaBieHNEe TaOIUIIBI JAHHBIX
25 | Tennooit pacér TonKu KOHCTPYKTHUBHBIX XapaKTEPUCTUK TOIKH, TPEOYIOMIMXCS JJIST BBITIOTHEHUS
TEIIOBOTO pacuéra. OnpeneseHne pacu€THON TeMITEpaTypbl IPOLYKTOB
CrOpaHUs Ha BBIXOJIC U3 TOMKH.
TennoBol pac4éT KOHBEKTHBHBIX ITOBEPXHOCTEH HarpeBa
) OcHoBHasl 3a/1a4a MOBEPOYHOTO TEIIOBOTO pacy€Ta KOHBEKTUBHBIX
TerioBoii pacuer MOBEPXHOCTEN HArpeBa. AJTOPUTM IOBEPOYHOTO pacuéra. CocraBiecHHe
26 KOHBEKTHUBHBIX

HOBCpXHOCTCfI HarpeBa

TaOJINILIBI TaHHBIX KOHCTPYKTUBHBIX XapaKTEPUCTUK KOHBEKTHUBHBIX
MOBEPXHOCTEN HarpeBa, TPEOYIOUINXCS /Il BHITOJHEHUS TEMJIOBOTO
pacuéra. Onpezenenue pac4€THON TEMIIEPaTypsl IPOLYKTOB CrOPaHMs Ha




BbIXO/JI€ U3 KOHBCKTUBHBIX HOBerHOCTeﬁ HarpeBa.

27

TennoBoi pacyér
BO3IyXOIO0rpeBaTENs

TernnoBol pac4€r BO3AyXOIOA0TpeBaTENA

OcHoBHasl 3a1a4a IOBEPOYHOTO TEIJIOBOTO pacuéTa
BO3YXOIOJOrpeBaTels. AITOpUTM IIOBEPOUHOro pacyéra. CocTaBlieHUE
TaOJIMIIBI TaHHBIX KOHCTPYKTUBHBIX XapaKTEPHUCTUK
BO3YXONOJOrpeBaTesi, TpeOyIOMUXCcs A1l BBITOTHEHUS TETTIOBOTO
pacuéra. OnpezneneHue pac4€THON TeMIIEpaTyphl IPOYKTOB CrOpaHUs Ha
BBIXOJIE U3 BO3/1yXOIIOJIOrpeBATEIS.

28

TenmoBo# pacyér
SKOHOMam3epa

TeruoBol pacd€r sKOHOMaM3epa

OcHoBHas 3a1a4a KOHCTPYKTUBHOI'O TEIUIOBOTO pacuéra IKOHOMai3epa.
ANTopuTM KOHCTPYKTUBHOTO pacyéra. CocTaBieHUE TaOIUIBI JAHHBIX
KOHCTPYKTHUBHBIX XapaKTEPUCTUK IKOHOMa3epa, TPEOYIOIUXCs st
BBITIOJIHEHUS TETUIOBOTO pacuéra. Onpesenenne pacy€éTHOM mionaam
TEIUIONEPENAIOLIEH TOBEPXHOCTH PEOPUCTBIX TPYO IKOHOMAl3epa.
Omnpenenenre KOHCTPYKTUBHOTO PACIOJIOKEHHS U KOJTMYECTBA TPYO B
psay, a TakKe psAI0B TPYO M YMCIIO KOJIOHOK SKOHOMaii3epa.

29

AHanu3 pe3yiabTaToB
pacuéra. [IpoBepka
CXOIMMOCTH OanaHca.

Ananus pe3ynbraroB pacuéra. [IpoBepka cxogumocTtu OanaHca.
AJIFOpI/ITM YHUCJICHHOT'O OIMMPCACIICHU HCBA3OK 110 TCIIJIOBOCIIPHUATUIO U
IIPUPALLEHHUIO SHTAIIBIIMY HArpeBaeMoro TerioHocurens. OnpeneneHue
a0COJIFOTHBIX X OTHOCUTEIBHBIX HEBSI30K.

5.4. CamocTrosTenpHas pabota 00ydaromuxcs

No | HaumeHnoBaHue pasjaena .
ConeprxkaHne caMOCTOSTEbHON paboThI
pa3a| JUCHUIUIMHBI U TEMbI
OO6mue cBeeHust 00 YHEPTETUUECKUX UCTOYHUKAX. OCHOBHBIC TCHICHIINH
OO6mrue cBeneHus 0o HX PA3BHTHA
1 SHCPTCTHHCCKIX [ToaroroBka Kk sK3aMeHY
ncrouynukax. OCHOBHBIE
TEHJICHIIUU UX Pa3BUTHUS
DHepreTuyeckue DHepreTudeckue pecypcbl. OCHOBHBIC TTYTH M BO3MOXHOCTH UX
2 pecypcbl. OCHOBHBIE | KCTIOTB30BAHMSI
MyTH U BO3MOXKHOCTH X |IloAroroBka k sk3ameny
HCIOIb30BaHHUS
O6mue cBenenus 06 oprannueckoM Tornse. Knaccugpukanms.
CocTaB ¥ OCHOBHEIC
. [ToaroroBka Kk sK3aMeHy
3 CBOMCTBaA
OpPraHMYEeCKOro TOIUIMBA
TBépnoe, xkuaKoe u TeEpnoe, xKuaKoe U ra3000pa3HOE TOIIUBO
4 ra3oBO€ TOILIUBO. [ToaroroBka k 3K3amMeHy
OcCHOBHEBIE CBOMCTBA.
5 OCHOBBEI TEOpHUU OCHOBBI TCOpHUU I'OPCHUA
ropeHus [ToaroroBka k 3K3amMeHy
5 CKOPOCTh XMMUYECKOM CKOpOCTh XMMHUYECKOU peakinu ropeHus. Temmneparypa ropeHus.
PCaKIUU TOPEHUS [ToaroroBka K ’K3amMeHy
MarepuansHbiii 6ananc | MarepuanbHblil 0alaHC TOPEHHs I'a30BOr0 TOILIHBA
7 TOpPEHUS Ta30BOTO [ToaroroBka K MPaKTHIECKOMY 3aHSTHIO, BHITTOJTHEHUE PACUETOB.
TOIIJINBA
MarepuansHblii 6ananc | MarepnaibHblil 6alaHC TOPEHHS )KUAKOTO U TBEPIOTO TOILIUBA
8 ropenwust xuakoro 1 | [IoAroToBKa K MpakTUYECKOMY 3aHATHUIO, BBIIIOJIHEHUE PACYETOB.
TBEPJIOTO TOIIJINBA
9 Temmeparypsl ropeHus Pacuér remnieparypsl ropeHust

TOIIJIMBA

IloaroToBka k MMPAKTUICCKOMY 3aHATHUIO, BBIIIOJIHCHUEC paC‘-IéTOB.




KorensHbIC arperartbl UX

KorenpHbIe arperatsl ux TeII000MEHHBIC DJIEMEHTHI M Ha3HAUYCHUE
[ToaroroBka K 3K3aMeHy

10 TEIJI000MEHHEIC
DJIEMEHTHI M Ha3HAUCHHE
11 TerioBblE€ CXEMBI TenmaoBble cXeMBbl KOTEJIBHBIX
KOTEJIbHBIX [Toaroroska K sK3aMeHy
Br10op Tvna u [ToaroroBka u BBIIIOJHEHUE PACUETOB
12 KOJINYECTBA Onpenenenne KoamyecTBa komioarperatoB JIKBp s korenbHOM
KOTJIOArperaToB
UyryHHO-CEKIIMOHHBIE KOTJIbI MaJIOil MOIITHOCTH.
UyryHHO-CEKIIMOHHbIE
13 . [ToaroToBka K 3K3aMeHy
KOTJBI MaJIOM MOIIHOCTH
[TapoBbie [TapoBbIe U BOJOTpEHBIC BOIOTPYOHBIC KOTIIBI
14 BOJIOIPEMHBIE [ToaroroBka K sK3aMeHY
BOJIOTPYOHBIE KOTJIbI
[TapoBbie u [TapoBbIe 1 BOJOTPEHHBIC )KapOTPYOHBIE KOTIIBI
15 BOJIOTpEiiHBIC [TonroroBka K 3K3aMEHY
XKapOTpyOHbIE KOTJIIbI
16 KOHI[GHC&III/IOHHI)IC KOH[[GHC&III/IOHHI)IG KOTIJIbI
KOTJIBI [ToaroroBka Kk sK3aMeHy
17 ABpOI[I/IHaMI/ILIeCKI/Iﬁ ABpOILI/IHaMI/IquKI/If/'I pvaéT BOIIOTp}’6HOFO IMapoOBOI'0 KOTJIOArperara
pacqéT KoTJoarperara HOIIFOTOBKa K HpaKTI/I‘ICCKOMy 3aHATHUIO, BBIIIOJIHCHUC paC‘IéTOB.
17 AspoauHaMuyecKuii Ornpenenenne CKOPOCTH ABUKEHUS BO3/lyXa B CUCTEMAaX BO31yXOIOJauH
pacqéT KoTJoarperara I/ICCJ'IG,I[OBaHI/IC Ha J'Ia60paTOpHOM CTCHIC
17 AsponuHaMudecKuii Ornpezenenne NOTepy AABJICHHUS B CUCTEME IIO/IaYU BO3/1yXa
pacqéT KoTJoarperara I/ICCJ'IG,I[OBaHI/IH Ha J'Ia60paTOpHOM CTCHIC
17 AsponuHaMudecKuii WccnenoBanust pesxkxMMOB padOTy KOTJI0ArperaToB
pacqéT KoTjioarperara I/ICCJ'IGI[OBaHI/Iﬂ Ha BUPTyaJIbHOM J'Ia60paTOpHOM CTCHIC
17 ABpOI[I/IHaMI/ILICCKI/Iﬁ OHpGI[GJ'IeHI/IC CKOpPOCTH ABUIKCHHA BO3JyXa B BO3JyXOBOAAX
pacuét KoTnoarperara | lloaroroska or4éra 1o sabopaTopHoi pabore
17 AdpouHAMUYECKHI Ornpezenenne NOTEpH AABICHHS B CUCTEME MIO/IaYU BO3/1yXa
pacyér KoToarperara [ToaroroBka oTuéra mo abopaTopHOl padboTe
17 Asponunamuueckuii | ViccnenoBanust pexxumMoB paboTy KOTJIoarperaToB
pacyér KoToarperara [ToaroroBka oTuéra mo abopaTopHOl padboTe
Tonku mis cioeBoro | TONKM ISt CIOEBOTO CKUTAHMS TBEPIOTO TOIJIMBA
18 cxuranus TBEpaoro | Iloaroroska Kk sxK3ameHy
TOIJINBA
TonKu KAmAero cios. | TONKK KUIAIEro cyios. BUxpeBble v IUKIIOHHBIE TONKH
19 Buxpessie u [ToaroToBka k sK3aMeHy
IIUKJIOHHBIE TOTIKU
20 K KamepHnsle Tonkn
aMCPHBIC TOIIKH [ToaroroBka Kk 3K3aMeHy
21 [azoropenoynsie [TonGop ra30ropeoYHbIX YCTPOUCTB
ycTpoiicTBa IToaroroBka Kk MpakTUYECKOMY 3aHSATHIO, BHIIIOJIHEHUE PACUETOB.
21 [a3oropeno4nsie ["azoropenoynsie ycTporcTBa
YCTpOﬁCTBa HOIIPOTOBKa K 5K3aMCHY
JKuaKoTONIMBHBIE TOPEIIOYHBIE YCTPOUCTBA
KunakorormimBHBIE
22 . [TonroroBka K sK3aMeHY
TOPEJIOYHBIE YCTPOUCTBA
’3 ITbiIeyToNbHbIE 1 [TeuteyronpHbIE 1 KOMOMHUPOBAHHBIE TOPEJIOYHBIE YCTPOMCTBA

KOMOWHUPOBaHHbIE

[ToaroroBka Kk 3K3aMeHy




TOpPEJIOYHBIE YCTPOUCTBA

Pacuét TermioBoro

Pacuér TeroBoro 6ananca KoTioarperara

24 3
6ananca kotioarperara |lI0ArOTOBKa K MPaKTUYECKOMY 3aHSTHIO, BBIOJIHCHHE PACUETOB.
25 | T . . TermoBo pacy€T TONKU
CILTOBOM PACHCT TOIKM | [T nroToBKa K IIPAKTHYECKOMY 3aHATHIO, BHITOTHEHHE PACYETOB.
Tennosoit pacuér TennoBoi pacy€T KOHBEKTUBHBIX IIOBEPXHOCTEM Harpesa
26 KOHBEKTHBHBIX [ToaroroBka K NpakTU4ECKOMY 3aHATHIO, BBIIIOJIHEHNE PACYETOB.
IIOBEPXHOCTEH Harpesa
07 TemnnoBoii pacyér Tem1oBoii pacu€Tr BO3yXONOAOrPEBATENS
Bo3ayxonozorpeparens |II0AroToBKa K MPakTHYECKOMY 3aHSTHIO, BBIIIOIHCHHE PAcYETOB.
28 TemnnoBoii pacyér TeruoBol pacyér sKOHOMa3epa
IKOHOMaM3epa [TonroroBka K MpakTUYECKOMY 3aHATHIO, BBIIIOJIHEHNE PACUETOB.
Amnanus pe3ynbTaToB | AHamu3 pe3ynabraToB pacuéra. [IpoBepka cxoaumocTu OanaHca.
29 pacuéra. [IpoBepka  |IloaroroBka K MpakTUYECKOMY 3aHATHIO, BBIIIOJHEHUE PACYETOB.

CXOOMMOCTHU OajiaHca.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

B 06beM camocTosTeNnbHOM paboThl 0 AUCHUIUIMHE BKIIIOUAETCS CleAylolee:

- U3y4YECHHE TEOPETUUYECKUX BOMPOCOB MO BCEM TEMaM JAUCIUIUINHBL;

- IOATOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHUSM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- BBIIIOJIHEHUE KYPCOBOT'O MPOEKTA;

- IOJrOTOBKA K SK3aMEHaM.

CaMocrosTenbHas paboTa Hall pa3eaMi KypCOBOTO MPOEKTHI BHIMOIHIETCS ¢ IPUMEHEHUEM
KOMIIBIOTEPHBIX MPOTPAMMHBIX KOMILJIEKCOB JINOO B JOMAIIHUX YCIOBHSX, JTUOO (IIPH UX OTCYTCTBUU) B
KOMITBIOTEPHBIX KJIACCAX YHUBEPCUTETA.

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEACHUE JIEKIMOHHBIX 3aHIATHI, HA KOTOPBIX
BBI/Ia€TCSl OCHOBHOM CHCTEMaTHU3WPOBAHHBIN TE€OPETUUECKUI MaTeprall, IPaKTUYECKUX U JaOOPaTOPHBIX
3aHATUH, NPEINOJIATAIOIINX 3aKPEIUIEHNE N3YYEHHOTO TEOPETUYECKOI0 MaTepuaia Ha PaKTUKE U
dbopMupoBaHue y 00y4aromuxcsi HeOOXOAUMBIX 3HAHHM, YMEHUN U HaBBIKOB. Kpome Toro, BaskHeH MM
9TarlOM M3YYEHHUS TUCIUILIMHBI ABIISETCS CAaMOCTOSITeNIbHAsL pa0oTa 00y4aroIIUXCsl C UCIOJIb30BAHUEM BCeX
CPEIICTB ¥ BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

3a10roM yCHemHoro OCBOEHUs AUCLUILINHBI SBJISETCS 0053aTeIbHOE OCEUICHUE JIEKLIIMOHHbIX,
MPaKTUYECKHUX U JTa0OPaTOPHBIX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATHIA
MO>KET OCJIO)KHUTH OCBOEHHUE Pa3leNoB Kypca. Ha nmpakTuyeckux 3aHiATUAX MaTepua, U3J10KEHHbBIN Ha
JEKIUAX, 3aKPETISETCS B paMKaxX BBINOJIHEHUSI IPAKTUYECKUX 3a/laHUH, pean3alii HHIUBUAYATbHBIX
3amaHuii U 1pyrux Gopm, npexycmorpeHHsix PIT/I.

[Ipucrtynas K ©3y4eHHIO JUCIUTUIMHBI, HEOOXOIUMO B TIEPBYIO OYEPEb O3HAKOMHTHCS C
conepxkanueM PITJL mist cryneHToB ouHOM (hopMbl 0O0yUeHUs, a TAK)KE METOJUUECKUMH YKa3aHHUSIMH 110
OpraHu3aIlH CAMOCTOATENBHOM pabOThI M IOATOTOBKU K MPAKTUIECKUM U Ta0OPATOPHBIM 3aHATHUSIM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JUCITUTUIMHBI 00YJarOIIUMCS HEO0X0TUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHH MaTepHall U IOIOJHUTH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexomenioBanHbie B PIIJ] nctounnky;

- BBIIIOJIHUTH MPAaKTUYECKUE 3aJJaHHs B paMKax U3y4aeMoOU TEMBI;

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeMe, Ucmoiib3ys MaTepuansl @OC, 1ubo rpynmnosbie
WHJVBHIyAJIbHBIC 33JIaHUsI, IOATOTOBICHHBIE MTPENIOIABATEIIEM;

- IOATOTOBUTHLCS K IIPOBEPOUHOM paboTe, MPeayCMOTPEHHONW B KOHTPOJIbHBIX TOUKAX;

- MIOATOTOBUTHCS K MPOMEKYTOUHOM aTTeCTaluu.

WTtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEH. DK3aMeH IIPOBOAUTCS 10 PACIMCAHUIO CECCUU.
dopma mpoBeieHHs IK3aMeHa — TeCTUpoBaHue B Moodle (TeopeTndeckue BOMPOCH sl TPOBEICHHUS
IPOMEKYTOUHOM aTTeCTalli 00Y4aroMUXCs U MPAKTUYECKUE 3aJaHUS JUIsl IPOBEICHUS TPOMEXYTOUHOM
aTrectanuu ooydaroruxcs). CTyIeHThI, He MPOIIEIITHE aTTECTAIUIO 110 TPpadUKy CECCUH, TOJKHBI
JMKBUAUPOBATH 3a10JPKEHHOCTh B YCTAHOBJIIEHHOM MOPSIIKE.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMy O0YYAKOIMXCS M0 JMCHUIIMHE (MOYJII0)
7.1. [lepeueHb KOMIETEHIIMH ¢ yKa3aHUEM 3TAIOB X (OPMUPOBAHUSI B IIPOLIECCE OCBOSHUS AUCIIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

/T (Motyist) KOMITETEHIIHH CpencTBa

Teopetnueckue
[1K-6.1, TIK-6.2, I1K-6.3, I1K- | Bompock! ajist skcnpecc-
6.4, IIK-6.5, T1K-6.6, TIK-6.7, |ompoca
I1K-6.8, I1K-7.1, [IK-10.1, |Teopernueckue
[1K-10.2, IIK-10.3 BOIIPOCHI JJIs
MIPOBEICHUS

OO6mwme cBeieHus 00 YHEPTETUUECKUX
1 |wucrounnkax. OCHOBHBIE TEHACHIIUN UX
pa3BUTHS




IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

DHeprerudeckue pecypcbl. OCHOBHbIE TYTH
Y BO3MOKHOCTH UX HCIIOJIb30BAHUS

I1K-6.1, IIK-6.2, IIK-6.3, 11K-
6.4, I1K-6.5, I1K-6.6, IIK-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.3

Teopernueckue
BOIIPOCHI IS SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI 11
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

CocTraB 1 OCHOBHBIE CBOMCTBA
OpFaHI/I‘IGCKOFO TOIIJIUBA

TK-6.1, TIK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TTIK-10.1,
TK-10.3

TeopeTnueckue
BOITPOCHI JJIs1 dKCIIpecc-
ompoca
TeopeTnueckue
BOITPOCHI IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu
00y4armuxcs

TBépI[OG, KHUIKOC N ra30BOC TOIIIINBO.
OCHOBHBIE CBOMCTBA.

ITIK-6.1, I1K-6.2, I1IK-6.3, I11K-
6.4, I1K-6.5, I1K-6.6, I1K-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yyJaronuxcs

OCHOBBI TEOPHH TOPEHUS

I1K-6.1, IIK-6.2, I1K-6.3, I1K-
6.4, I1K-6.5, I1K-6.6, ITK-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.3

Teopernueckue
BOIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0yJaronmxcs

CKOpOCTB XHUMHUYECKOH pCaKkuu ropcHus

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TTK-6.7,
TK-6.8, TIK-7.1, TIK-10.1,
T1K-10.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca

Teopernueckue
BOIIPOCHI JJIs
IIPOBEECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

MatepuanbHblii 6aaHC TOPEHUs Ta30BOI0
TOIIJINBA

I1IK-6.1, TIK-6.2, ITK-6.3, IIK-
6.4, I1K-6.5, T1K-6.6, TTK-6.7,
[1K-6.8, T1K-7.1, T1K-10.1,
I1K-10.3

Teopernueckue
BOIIPOCHI [T HKCIpecc-
omnpoca
Teopernueckue
BOIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu




o0yyJaronmxcs

I1K-6.1, IIK-6.2, IIK-6.3, 11K-

Teopernueckue
BOIIPOCHI JUIs DKCIIPECC-
orpoca

8 MartepuanbHbiii 6ananc ropenus xuakoro u | 6.4, I1IK-6.5, I[1K-6.6, I1K-6.7, ggzp gzz:;;lzm
TBEPAOrO TOILJINBA I1K-6.8, I1K-7.1, [1K-10.1, HpOE enteHms
MK-10.3 IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs
TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
TK-6.1, [1K-6.2, [TK-6.3, ITK- %ggg‘e’jmecme
9 | Temneparypsl TOpEHUS TOTUIMBA 6.4, IIK-6.5, IIK-6.6, IIK-6.7, BOIIPOCHI JJIsI
I1K-6.8, I1K-7.1, 11K-10.1,
TK-10.3 nmpoBesieHus
MIPOMEXKYTOUHOMI
aTTecTaluu
00y4Jarmuxcs
Teopernueckue
BOIIPOCHI IS SKCIIpecc-
[TK-6.1, TTK-6.2, [TK-6.3, TIK- [ P08
10 KotenpHbIe arperarsl X TemI000MEHHbBIC 6.4, I1IK-6.5, TIK-6.6, I1K-6.7, Bongocm s
AJIEMEHTHI U Ha3HAYCHHE I1K-6.8, I1K-7.1, [1K-10.1, HpOBe/ICHNS
MK-10.3 IIPOMEKYTOUYHON
aTTeCTaluu
o0yyJaronmxcs
Teopernueckue
BOIIPOCHI JIs SKCIIpecc-
TK-6.1, TIK-6.2, TTK-6.3, TIK- %ggggimecme
11 | TennoBble cXeMbI KOTENBHBIX 6.4, 1IK-6.5, TTK-6.6, TIK-6.7, BOIIPOCHI JJIA
I1K-6.8, T1K-7.1, 11K-10.1, HpOBEeHs
1K-10.3 IIPOMEKYTOUHON
aTTeCTaluu
0o0yJaronmxcs
Teopernueckue
BOIPOCHI JUIs HKCIpecc-
ITK-6.1, TTK-6.2, [TK-6.3, TIK- [ P08
12 | Bbeibop THNa U KOJIMUYECTBA KOTJIOATrPEraToB 6.4, IIK-6.5, I1K-6.6, [1K-6.7, Bongocm JUTS
I1K-6.8, T1K-7.1, T1K-10.1,
TK-10.3 mpoefeHns
IPOMEKYTOYHON
aTTecTaluu
00y4Jarmuxcs
Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
[K-6.1, TIK-6.2, [TK-6.3, TIK- [ P08
13 HUyryHHO-CEKLIMOHHBIE KOTJIBI MaJIOi 6.4, I1K-6.5, T1IK-6.6, I1K-6.7, Bongocm s
MOIIIHOCTH I1K-6.8, IIK-7.1, T1IK-10.1, HpOBE/ICHHA
MK-10.3 MIPOMEKYTOUHOMN
aTTecTaluu
0o0ydJaronuxcs
14 |IlapoBsle 1 BOAOTpEiHbIE BOAOTPYOHBIE ITIK-6.1, I1K-6.2, IIK-6.3, IIK | Teopetnueckue




KOTJIbI

-6.4, IIK-6.5, TIK-6.6, I[1K-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.3

BOIIPOCHI JUIs SKCIIpeECC-
onpoca

Teopernueckue
BOIIPOCHI 1JIs
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

15

[TapoBblie 1 BOAOTPEUHEIE )KapOTPYOHBIS
KOTJIBI

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TIK-10.1,
TK-10.3

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIIPOCHI IS
MIPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
o0yyJaronmxcs

16

KOHI[CHC&HI/IOHHI)IC KOTJIBI

I1K-6.1, I1K-6.2, I1IK-6.3, I1K-
6.4, I1K-6.5, I1K-6.6, IIK-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronmxcs

17

A3pOI[HHaMH‘IeCKHﬁ pacqéT KOoTJIoarperara

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TIK-10.1,
T1K-10.3

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
omnpoca

Teopetnueckue
BOIIPOCHI IS
[IPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

18

Tonku JJIs1 CJIOEBOI'O COKUTaHHUA TBépI[OFO
TOIIJIMBa

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TTIK-10.1,
T1K-10.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca

Teopernueckue
BOIIPOCHI JJIs
IIPOBEAECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

I1IK-6.1, I1K-6.2, I1K-6.3, I1K-

Teopernueckue
BOIIPOCHI [T HKCIpecc-
orpoca

19 Tonku kumsiero ciosi. Buxpessie u 6.4, I1K-6.5, T1IK-6.6, I1K-6.7, gsgpgzlglejc;ﬂe
IIUKJIOHHBIE TOIKH [1K-6.8, IIK-7.1, I1K-10.1, npoge)lerm
TIK-10.3 MIPOMEKYTOUHOMN
aTTeCTallNU
o0ydJaronmxcs
ITIK-6.1, I1K-6.2, ITK-6.3, IIK- | TeopeTnueckue

20

KaMCpHLIC TOIIKH

6.4, I1K-6.5, 11K-6.6, ITK-6.7,
I1K-6.8, I1K-7.1, I1K-

BOIIPOCHI JUISI DKCTIPECC-
orpoca




TeopeTnueckue
BOIIPOCHI IS

10.1, TIK-10.3 UPOBCACHIT
MIPOMEXYTOUHOM
aTTecTaluu
o0yJaronmxcs
TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
TK-6.1, TIK-6.2, TTK-6.3, TIK- %ggg‘e’jmecme
21 |T"a3zoropenoyHblie yCTpOMCTBA 6.4, [1K-6.5, I1K-6.6, [IK-6.7, BOIIPOCHI JJIsI
IK-6.8, T1K-7.1, ITK-10.1,
TK-10.3 nmpoBesieHus
MIPOMEXKYTOUHOI
aTTecTaluu
o0yyJaronumxcs
Teopetnueckue
BOTIPOCHI JIs SKCIPEcc-
TK-6.1, TTK-6.2, TTK-6.3, TIK- %Egggimecme
22 | )KuaxoTomTMBHBIE TOPEIIOYHBIC YCTPOICTBA 6.4, [IK-6.5, [IK-6.6, [IK-6.7, BOIIPOCHI JJIs
I1K-6.8, I1K-7.1, [1K-10.1, HpOBEeHs
1K-10.3 IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronmxcs
Teopernueckue
BOIPOCHI JUI SKCIIPECC-
MK-6.1, [TK-6.2, TIK-6.3, TTK- | P08
23 [IputeyrosbHBIE 1 KOMOMHUPOBAHHBIC 6.4, IIK-6.5, T1K-6.6, T1K-6.7, Bonp
rOpeJIoYHbIE YCTPOMCTBA I1K-6.8, I1K-7.1, I1K-10.1, POCBI LI
TK-10.3 nmpoefeHns
IPOMEKYTOYHON
aTTecTaluu
00y4armuxcs
TeopeTnueckue
BOIPOCHI JUIs SKCIpecc-
ITK-6.1, TTK-6.2, [TK-6.3, TIK- [ P08
24 | Pacuér TemoBoro OanaHca KoTjoarperaTa 6.4, IIK-6.5, T1K-6.6, [1K-6.7, Bongocm JUTS
I1K-6.8, TIK-7.1, [TK-10.1,
TK-10.3 nmpoefeHns
IPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs
Teopetnueckue
BOTIPOCHI JIST AKCIIPEcC-
TTK-6.1, TIK-6.2, TIK-6.3, TIK- %Ef)’ggimecme
25 | TerutoBo# pacdér TOMKA 6.4, IIK-6.5, [IK-6.6, [IK-6.7, BOIIPOCHI JJIst
I1K-6.8, T1K-7.1, [IK-10.1, HpOBEeHs
TK-10.3 IIPOMEKYTOUYHON
aTTecTaluu
o0yJaronuxcs
TTK-6.1, TIK-6.2, TTK-6.3, TIK- | | coperuueckue
26 TennoBoi pacuéT KOHBEKTUBHBIX 6.4, I1K-6.5, I1K-6.6, [1K-6.7, z(r)lgl(j) (c);H JUIA JRCTIpece
MMOBEPXHOCTEN Harpena I1K-6.8, T1K-7.1, [IK-10.1,
Teopetnueckue

I1K-10.3

BOITPOCHI AJIsA




IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

27

TemnoBoii pacuéT BO3AyX0IOA0IpeBaTENS

TK-6.1, TIK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TTIK-10.1,
TK-10.3

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIPOCHI JJIs
MIPOBECHUS
MPOMEKYTOUHOMN
aTTecTaluu
o0yyJaronmxcs

28

TeruioBoi pacd€r sKOHOMaM3epa

I1K-6.1, IIK-6.2, IIK-6.3, 11K-
6.4, I1K-6.5, I1K-6.6, I1K-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.3

Teopernueckue
BOIIPOCHI JIs SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronmxcs

29

Amnanu3 pe3ynbratoB pacuéra. [IpoBepka
CXOJIMMOCTH OasiaHca.

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TTIK-10.1,
TK-10.3

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
omnpoca

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTeCTalu
o0y4armuxcs

30

KypcoBoii nmpoekt

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TTK-6.7,
TK-6.8, TIK-7.1, TIK-10.1,
T1K-10.3

Teopernueckue
BOIIPOCHI JUIs DKCIIpECC-
ornpoca

Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

31

DK3amMeH

I1K-6.1, I1K-6.2, I1K-6.3, I1K-
6.4, I1K-6.5, T1K-6.6, ITK-6.7,
I1K-6.8, T1K-7.1, 11K-10.1,
I1K-10.3

Teopernueckue
BOIPOCHI JIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronuxcs

32

DK3aMeH

I1IK-6.1, I1K-6.2, I1K-6.3, I1K-
6.4, I1K-6.5, T1K-6.6, TTK-6.7,
[1K-6.8, T1K-7.1, T1K-10.1,
I1K-10.3

Teopernueckue
BOIIPOCHI [T HKCIpecc-
omnpoca
Teopernueckue
BOIIPOCHI 11
IIPOBEECHUS
IIPOMEKYTOUYHON




aTTeCTaluN
00yJaronmxcs

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEepPHAalbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATarbl (POPMUPOBAHUS KOMIIETEHIIHI B IIPOLIECCE OCBOSHUS UCLUTIIHHbBI
TEOPETUYECKUE BOITPOCHI AJI51 SKCITPECC-OITPOCA
(s mpoBepKU c(hOPMUPOBAHHOCTH MHIUKATOPOB nocTrxkeHus komrerennun (I1K-6.1, T1K-6.2, TIK
-6.3, I1K-6.4, [1K-6.5, TIK-6.6, T1K-6.7, T1K-6.8, I1K-7.1, [IK-10.1, TTK-10.2, TTK-10.3))

Tema 1: DHepreTnueckre HICTOYHUKH

1. Kakue cymecTByroT criocoObl OJy4eHUs TEIIOBOU SHEPTUU?

2. Kakue ycTaHOBKH CITy>KaT JIJIsl OJIYYeHHS TETUIOBOM SHEPTUH U3 OPTraHUYEeCKOro TOIIMBA?

3. OcHOBHBIE HaNpPaBIEHUS PAa3BUTHSI TEIJIOTEHEPUPYIOLINX YCTAHOBOK?

4, Kakuie SHepreTHYeCKue UCTOYHUKH HA3bIBAIOTCSI BO30OHOBIIIEMBIMU?

5. Kakue sHepreTnueckre HCTOYHUKH SBISIFOTCS HEBO30OHOBIISIEMBIMU ?

6. Kakue HCTOYHUKY SHEPIUU SBJISIIOTCS HEMCUEPIIaeMbIMU ?

7. Kakue opueHTHPOBOYHBIE OLICHKH pa3BeIaHHBIX 3al1aCOB YHEPreTUUYECKUX PECYPCOB, IPUPOTHOTO
ra3a, He)Tv, KAMEHHOTO YTJIsl Ha MIaHeTe?

8. Kakue opueHTHUpOBOYHbBIE OLICHKH PAa3BEIAHHBIX 3al1aCOB YHEPreTUUECKUX PECYPCOB, IPUPOJAHOTO
ra3a, HeTu, KamMmeHHOTO yriisi B Poccuiickoit ®denepanuun?

9. Kakue oCHOBHBIE EPCIIEKTUBbI Pa3BUTHUS TEIJIOHEPIETUKHU SABIISIFOTCS aKTyalbHBIMU B
HacTosIlee BpeMs?

10. Yto takoe TOLL?

11. Yto Takoe koTenbHas?

12. Kakue cymecTByIO MOJI0KEHHUS 10 OXpaHe IPUPObI OT 3arpsI3HEHUS IPONMCAHHBIE B
KoHcTutynuu u Apyrux 3aKkoHOJaTeNbHbIX akTax Pd?

13. Kakue cyniecTByr0T BO3MOXHOCTHU U IYTH 3(pPEKTUBHOTO UCIIOIH30BAHUS BO30OHOBIISIEMBIX
HMCTOYHUKOB SHEpPruun?

14. Kakue cyniecTByrOT BO3MOXKHOCTH U IyTH 3()(PEKTUBHOTO UCIIOIB30BAHUS HEUCUEPIIAEMBIX
HMCTOYHUKOB dHEpPruun?

Tewma 2: ToruBo

1. Uto Ha3bIBaeTCS TOILJIUBOM?

2. Kakoe TOm/IMBO Ha3bIBAE€TCS €CTECTBEHHBIM M KaKH€ OCHOBHBIE BEILIECTBA K HEMY OTHOCATCS?

3. Kakoe TonauBo Ha3bIBa€TCS UICKYCCTBEHHBIM UM B UEM 3aKJIIOYAETCSI €0 MPUHIIUIHAIIBHOE
OTJIMYME OT €CTECTBEHHOT0?

4. Yro B cocTaBe TOIUIMBA Ha3bIBaeTCs OayiacTom?

5. Uto 03HauaeT MoHATHE «pabOUYnil COCTaB TOILIUBA»?

6. Kakue ocHOBHbIE TOpIOYrE€ KOMIIOHEHTHI BXOAST B COCTaB TBEPAOIO U KHMJIKOI'O TOIJIMBA?

7. Yto Takoe TersoTa CropaHus TOTInBa?

8. UTo Ha3bIBaeTCs YCIOBHBIM TOILIIUBOM?

9. Yto noHuUMaeTcs 1oj TeMIEepaTypoil BCIBILIKY TOIINBA?

10. YTo Ha3bIBaeTCs TEMIIEPATYpOi BOCINIAMEHEHUS TOILINBA?

11. Yo nonpaszymeBaeTcst 1o cCaMOBO3rOPacMOCTBIO TOILIIMBA?

12. Yro Ha3bIBaeTCA HITaKOM?

13. Yro Ha3bIBaeTC KOKCOM?

14. Kakyto poib Urpaetr 301bHOCTh TOILIINBA?

15. Yo Ha3bIBAaETCs TEMJIOBBIM DKBUBAJIEHTOM?

16. Kakoe TOIIMBO ABJISETCS UCKOMAEMBIM M YEM OTJIMYAETCS OT HE UCKONAaeMOoro?

17. Kakoe TorinBo HazbIiBaeTcs Toppom?

18. Uem Oypble yriu Kak TOTUIMBO OTIMYAIOTCS OT KAMEHHBIX?

19. Yem aHTpanuThl OTIMYAIOTCA OT KAMEHHBIX YIJIEH?

20. Kakumu OCHOBHBIMU OCOOCHHOCTSIMU 00JIaJat0T CIAaHIbI KAK TOIUTUBO B CPAaBHEHHUH C
KAMEHHBIMH YTJIIMU?

Tema 3: Teopust ropeHus



. UTo Ha3bIBae€TCSl TOPEHUEM ?
. UTo Ha3bIBAECTCS «aKTUBHBIM LIECHTPOMY» XUMHYECKON PEAKIIUU TOpEeHUs?
. UTo Ha3bIBaeTCsl HEMOJIHBIM CTOPAHUEM TOIIMBA U YEM OHO OTJIMYAETCS OT MOJHOTO?
. KakoB coctaB Bo3ayxa?
. Uto onpenenstoT no 3akoHy Appenuyca?
. UTo Ha3bIBAaETCS CTEXUOMETPUUECKIM COOTHOIIEHUEM?
. Kakue peakuuu Ha3bIBaroTCs 3K30TEPMUYECKUMU?
. Kakue peakuuu Ha3pIBarOTCs 3HAO0TEPMUYECKUMHU?
9. Kak cka3pIBaeTcst Ha MpoLecce TOPEeHusl BBEJICHUE BEIIeCTB-UHIMOUTOPOB?
10. Kak cka3piBaeTcs Ha MpoIecce TOPEHHs BBEACHHE BEIIECTB-KaTAIN3aTOPOB?
11. Kakoe ropenue Ha3biBaeTcss 1udPy3noHHBIM?
12. Kakoe ropeHue Ha3bIBaeTCsi KHHETUYECKUM?
13. Kakoe ropenue Ha3bIBaeTCsl CMeMaHHbIM (U] y3nOHHO-KUHETUYECKHUM )?
14. Kakue (hakTopbl IpUBOIAT K 00Pa30BAHUIO CAKUCTHIX YacTHIL?
15. Kakue dhakTopsl pu ropeHud (pakeay NpuaaroT CBETUMOCTD (SIPKO JKENTHIN WM KPACHBIN
oKpac)?
16. UTo 03HayaeT TEPMUH «KPUTUUYECKUN JTUAMETP TOPEHUS»?
17. Uto Ha3bIBaeTCsI HOPMAIBLHOM CKOPOCTHIO PACIPOCTPAHEHUS IIIAMEHU?
18. Uto Ha3bIBAIOT TEMIIEpaTypoOil xKapOIpOU3BOIUTENLHOCTH?
19. Yto Ha3bIBatO TEMIIEPATypOl KAIOPUMETPUUECKON?
20. Yro Ha3bIBAIO TEMIEPATYPOU TEOPETHUECKOM?
21. Yro Ha3bIBaIOT TEMIEPATYPOIl 1EHCTBUTEILHOMN?
22. Yto Ha3BIBAECTCS TEOPETUUECKUM PACXOJ0M BO3ayxa?
23. Yrto Ha3bIBaETCS IEUCTBUTEIIBLHBIM PACX0JI0M BO3ayxa?
24. Yro HazpiBaercs ko3 dunreHToM u30bITKa BO3ayxa?
25. KakoBa ponb koddunreHTa n30pITKa BO31yXa B OpraHU3aIMy Ka4eCTBA CKUTAHUS TOTUINBA?
26. Ot vero 3aBUCHT KOXPPHUIMEHT U30bITKA BO3ayXa?
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Tema 4: KoTenbHbIE YCTAHOBKU UX CXEMBI U JIEMEHTHI
. Kak korenpHbIe mOapa3aensoTes M0 BULY UCIOIb3YEMOTO TEIIIOHOCUTENS?
. Kakue cymecTByrOT KOTENbHBIE 110 BUY UCTIOIB3YEMOTO TOTIUBA?
. Kakue ObIBaroT KOTE€NbHBIC IO HA3HAUEHUIO?
. OCHOBHOE Ha3HAUYE€HUE TONKH KoTjioarperara?
. OCHOBHOE Ha3HaUYE€HHE KOHBEKTUBHBIX TOBEPXHOCTEN HarpeBa Kotjioarperara?
. UTo Ha3bIBaeTCsI XBOCTOBBIMU TOBEPXHOCTSIMU Harpena?
. OCHOBHOE Ha3HauY€HHUE SKOHOMa3epa?
. OCHOBHOE Ha3HAY€HHE BO3AYXOIMOJ0rpeBaTes?

7. B uém npuHIMNManbHas 0COOEHHOCTh YCTPONCTBA TETIOBOM CXeMbl KOTENBHOU ¢ MOIKIIIOUEHUE
OTKPBITOM TEIJIOBOU ceTn?

8. B uém nmpuHIMNHanbHAs 0COOCHHOCTh YCTPOIMCTBA TEIIOBOM CXeMbl KOTENFHOM ¢ MOJKIIOUEHUE
3aKpBITON TEIIIOBOU ceTu?

9. KakoBo Ha3HaueHue cenapaTopa HEMpPEePbHIBHON MPOTYBKH?

10. KakoBo Ha3HaueHUe NOJOTpeBATENs ChIPON BOABI?

11. KakoBO Ha3HaY€HUE CUCTEMBI XUMBOJIOIIOITOTOBKHU ?

12. KakoBO Ha3Ha4Y€HUE OXJIAIUTEINS J€a3pUPOBAHHON BOJIbI?

13. KakoBo Ha3Hau€HUE OXJIAIUTEINS BblNIapa JgeasparTopa?

14. KakoBO Ha3HaY€HUE MUTATEIBHOTO JieaspaTopa’

15. KakoBo Ha3HaueHue CETEBOTO Aealparopa?

16. Kaxoit Hacoc Ha3bIBaeTCsl MUTATEIbHBIM?

17. Kakoit Hacoc Ha3bIBa€TCs CETEBHIM?

18. KakoBo Ha3HaueHUeE U B YEM OTINYHME PEIYKIIMOHHON YCTAHOBKH OT PEAYKIIMOHHO-
OXJIAJIUTENIbHOU YCTAaHOBKU?

19. Kakas cucreMa TerniaocHa0KEeHUsI Ha3bIBAETCS 3aKPBITON M B UEM 3aKITIOUaeTCs e
MPUHIIUITAATEHOE OTIUYHE OT OTKPBITOMN?
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Tema 5: [TapoBbie 1 BOIOTPENHBIE KOTJIBI MAJION U CPEAHEN MOLTHOCTH



. Kak noznpazaenstorcst KOTJIbl 0 TEMJIOBOH MOITHOCTH?
. Kak moapazaensroTcst KOTJIbI 1O THITY KOMITOHOBKH TETUIOOOMEHHBIX TIOBEPXHOCTEH Harpena?
. Kak moapazaensroTcst KOTJIbI 10 mapaMeTpaM TEIIOHOCHTENs?
. UTo Takoe KpUTHUYECKOE TABIICHUE BObI?
. Kakue cyimecTByrOT OCHOBHBIE THITBI UyTYHHO-CEKIIMOHHBIX KOTJIOB?
. B 4éM 0CHOBHOE KOHCTPYKTUBHOE OTIMYHE KAPOTPYOHBIX KOTJIOATPETATOB OT BOJOTPYOHBIX ?
. B ué™m 3akmmouaeTcs 3a1aua a3poAMHAMHUYECKOT0 pacdyéra KOTjioarperaToB?

8. Kakast HopMaTuBHas BeIMYMHA Pa3psKEHUs JOJDKHA IPUCYTCTBOBATH B TOMKAX BOJIOTPYOHBIX
KOTJI0arperarax paboTaromux Ipu aTMOc(hepHOM JTaBICHUH?
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Tema 6: Tonounsle ycTpoiicTBa

1. Kakast Tornka Ha3bIBaeTCsl KAMEPHOM ?

2. Kaxas Tomka Ha3bIBaeTCs CIIOEBOM?

3. Kakue Tonku Ha3bIBatOTCS pyYHbIMU?

4. Kakue TONKM Ha3bIBAIOTCS OJyMEXaHUYECKUMU?

5. Kakue Tonku Ha3bIBatOTCS MEXaHUYECKUMHU?

6. Iy 4ero npou3BOAUTHCS 110/1a4a BTOPUYHOIO BO3/1yXa 101 KOJIOCHUKOBYIO PEIIETKY?
7. YTo 03HaYaeT TEPMHH «3EPKAJIO0 TOPEHUS»?

8. Kakue TOIKY Ha3bIBAIOT «TOIKH KHUIIAIIETO CIOS»?

Tema 7: ['openiounblie ycTpoiicTBa

1. Kakum 0o06pa3om opranmu3yercs CKUranue rasza mno nuddy3nonHomMy Metomay?

2. Kakum 00pa3om opraHu3yeTcsi CKUTraHHe ra3a M0 KHHETHIECKOMY METO.Ty?

3. Kakum 00pazom opranus3yeTcs CXKUraHHue ras3a 1o cMemeHHoMy (auddy3noHHO-KHHETHIECKOMY)
Meromy?

4. Kakue nannpie HE0OOXOIUMO 3HATh JIJIsl MPABUIILHOTO MOI00pa ra30roOpeIOYHOr0 YCTPOCTBa?

5. Kakue tursl hOpCyHOK HCIIONB3YIOTCS B KHIKOTOIUIMBHBIX TOpPENKax?

Tema 8: Pacuér naporenepaTopa HaCBIILIEHHOTO Mapa

. KakoBa ocHOBHas 3a/1a4a TEIIOBBIX Pacu€TOB?

. B 4ém 3akmrodaercs 3aa4a oBepOYHOro pacuéra?

. B 4ém 3akmrouaercs 3a1a4a KOHCTPYKTUBHOIO pacuéra?

. KakoBa 3ayaua pacuéra Teniosoro Oanaxca?

. Uro Taxoe KIIJI 6pyrTo?

. Uto takoe KII] HetTo?

. Kakue cratpu noteps BXOIAT B COCTaB ypaBHEHMs TEIIOBOTO OanaHca?
. KaxoBa 3aza4a ternoBoro pacuéra Tonku?

. UTo Takoe CTeneHb SKpaHUPOBAHUS TOIKH?

10. KakoBa 3aa4a TEIIOBOTO pacy€Ta KOHBEKTUBHBIX IOBEPXHOCTEN Harpesa’?
11. KakoBa 3a/1aya TemIoBOro pacuéra BOJSIHOIO SKOHOMam3epa?
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7.3. CucteMa OLIeHUBAHUSI PE3yJIbTATOB 00YUEHHUS 10 JUCHUILINHE (MOAYIIO) MIPH MPOBEACHUN TEKYILETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOI paboyeii MporpaMMoil Mo AUCIUILTHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yInpeyHo BiIaeeT MHCTPYMEHTapreM YU4eOHOH TUCIUILTMHEI, YMEHUE €T
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLUIUIMHE, YMEHHE €r0 HCIOJIb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAaJIbHBIN 00beM 3HAHHU IO AUCITUTUINHE,

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHUCIIIHUAX U HAIIPABICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOpUTMa BBIITIOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMEET UCIIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBITIOJIHEHUS 33 JaHUIN

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIIUX ATanbl POPMUPOBAHUS KOMIETEHIIMH B ITPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
TEOPETUYECKHWE BOIIPOCKI JIJI1 ITPOBEJIEHU S ITPOMEXYTOUYHOM ATTECTAILIUU
OBYUAIOIINXCHA

1. YUto Takoe Mpou3BOJACTBEHHO-OTOIIUTEIbHAS KOTEIbHAsA?

2. Kakue cyniecTByr0 OCHOBHBIE IIEPCIIEKTUBHBIE HAIPABIICHUSI Pa3BUTUS KOTEJIbHON TEXHUKU?

3. YUto Takoe TerioreHepupyromnas yCTaHoBKa?

4. Kakwue CyIiecTBYr0O OCHOBHBIE CITIOCOOBI TIOJIYICHHS TETUIOBOM dHEPTUN?

5. Kakoe cymiecTByeT 0CHOBHOE 000pYJO0BaHHE KOTEIbHOM, TaliTe ero KPaTKylo XapaKTepUCTHKY?

6. Kakoe ucnonb3yercst OCHOBHOE 000pY0BaHUE B IPUHITUITHATILHOM TETNIOBOM CXEMBI TapOBOM
KoTenpHOM? KpaTkas ero xapakTepucTuka U Ha3Ha4eHHe?

7. Ha3oBUTE OCHOBHBIE OTJINYMS TEIJIOBOM CXEMBI NAPOBOM KOTEIBHOM C MOJKIIOYEHHEM OTKPBITOU
BOJISTHOM TETUJIOBOM CETH OT CXEMBI C MOJIKIIOUYEHHEM 3aKPBITOM BOASHOM TEIJIOBOM ceT? JlailTe KpaTKyro
XapaKTEPUCTUKY IPUHATHIM pELICHUAM?

8. YCTpolcTBO NPUHIMITHAIIBHON TEMIOBON CXEMbI BOAOTPEMHONU KOTEIBHOMN?

9. OcHOBHBIE OCOOEHHOCTH U MPUHIUIT PAO0OTHI TOTIOK KUIISILErO CII0s?

10. Meronuka onpenenenust KIIJ[ u pacxona tormmusa. CocTaBlieHHE TETIOBBIX 0aTaHCOB
KOTJIOArpEeraros.




11. MeTtonuka onpeaeneHrne COCTaBISIIOMINX MPUXOIHON U PACXOAHOM YaCTH CTAaTEe| TEMIOBOTO
OayraHca KoTioarperara.

12. TloTtepu TEmIOTHI ¢ yXOOAIKUMU Ta3amMu. MeToanka onpeneneHusi. OCHOBHbBIE PEIICHUS U
METO/Ibl UX CHH)KCHHUSI.

13. [loTepu TEIIOTHI OT XUMUYECKOW U MEXaHUYECKOM HEMOIHOTHI TOpeHus. Metoauka
onpeneneHusi. OCHOBHBIE PELICHUSI U METO/Abl UX CHYXKCHHUS.

14. [loTepu TEIIOTHI YEPE3 HAPYKHBIE OIPAKICHUS U C BBITPYKAEMBIM X TOIKH LIJIaKOM.
Meronuka onpeneneHusi. OCHOBHBIE pELIEHUS U METO/Ibl UX CHHKEHHUSL.

15. OcHOBHOE Ha3HAYEHWE W TIPUHITUIIBI pA0OTHI TOTIOYHBIX YCTPOMCTB.

16. Knaccudukanust TOMOYHBIX YCTPOUCTB.

17. OCHOBHBIE XapaKTEePUCTUKH TOIIOYHBIX YCTPOUCTB.

18. Tomnka ¢ py4HOl KOJIOCHUKOBOH pemieTkoi. E€ ycTpoiiCTBO U OCHOBHBIE TEXHHUUECKHE
XapaKTEPUCTUKH.

19. ITonmymexannyeckas Tornka ¢ 3abpaceiBatenem "[IM3-PIIK". E€ ycTpoiicTBO 1 OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTUKH.

20. Tonka ¢ MexaHUYECKOM M0/1auell TOIUIMBA U HETIOJABUKHBIM ciioeM. E€ ycTpoilCTBO 1 OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTUKH.

21. Tonka ¢ MexaHUYECKOM Mo1aueli TOIIMBA U MOJABUKHBIM ciioeM. E€ ycTpoilCTBO 1 OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

22. MexaHuUYecKUe TONKU ¢ HIypyroulieil miankoil. E€ ycTpolicTBO 1 OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKH.

23. Tonka ¢ MEXaHUYECKOM Mo/1aueii TOIUIMBA U MOABUKHBIM KOJIOCHUKOBBIM MOJIOTHOM. E&
YCTPOMCTBO U OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKH.

24. Tonka «KUIIAIIETo» CJ0s JJIsl TBepaoro Toruusa (yrisi). E€ ycTpoiicTBO 1 OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

25. Yto Takoe nceBI00KUKEHHBIN CIION («KUTISIITUHN CII0W») TOIJIMBA, €ro 00pa3oBaHue?

26. Tonku Jy1si COKUTaHUS MTBUIEBUIHOTO TBEPAOTO TOTUIMBA. MIX yCTpONHCTBO M OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

27. Knaccudukanusi KOTJI0arperaTos.

28. YcrpoiictBo koTiioarperata. OCHOBHBIE TEIIIOOOMEHHBIE 3JIEMEHTHI, BXOSIINE B €ro cocTas. Mx
Ha3HAYCHHE.

29. Kakue Tunsl 5KOHOMai3epoB NPUMEHSIOTCS B KOTeNbHON? 11X OCHOBHbBIE KOHCTPYKTHBHbIE
O0COOEHHOCTH.

30. UyryHHbIil nuTaTenbHbIN 3k0HOMai3ep "BTH".

31. KonrtakTHbie 5KOHOMaM3epbl. OCOOEHHOCTH X UCTIOIb30Banus. Buasl. OCHOBHbBIE
KOHCTPYKITUH.

32. Ckpy0O0ephI-TeIUIOYTHIIN3aTOPbl KOHTAKTHO-TIEHHOTO TUTa. OCOOCHHOCTH MTPUMEHEHHS.
OcHOBHbBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH.

33. TpyOuarsiii Bo3myxomnogorpeBatenb. OcoO0eHHOCTH TpuMeHeHUsI. OCHOBHBIE KOHCTPYKTUBHBIC
0COOEHHOCTH.

34. IlaponeperpeBarenu. OcHoBHbIE THIIBI. OcOOEHHOCTH puMeHeHHs. KoHCTpyKTHBHbIE
O0COOEHHOCTH.

35. O6mypoBka koTioarperatoB. OCHOBHBIE TUIIBI. DJIEMEHTHI U MaTepuaibl. OCOOEHHOCTH
npuMeHeHnss. OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

36. I'apautypa koTinoarperata. OCHOBHBIE BUJIbI U Ha3HAYEHUE.

37. IlpenoxpaHuTenbHbIe YCTPOMCTBA KOTIOAarperata. OCHOBHBIE THUIIBI. MecTa yCTaHOBKH.
Hasnauenue.

38. B3priBHbIe Ki1anana. OcHoBHbIE TUIIBI. OCOOEHHOCTH KOHCTPYKIMNA. MecTa ycTaHOBKU. Y CIIOBUS
MIPUMEHEHUS.

39. PerynupoBouHas 1 3amopHas apmaTypa Kotioarperara. OcHoBHbIE THITBI. OCOOEHHOCTH
KOHCTpYKIMI. MecTa yCTaHOBKH. Y CIIOBHS IPUMEHEHHS.

40. KontposnbHO-u3MeputenbHbie Tprubopsl. OcHOBHBIE BUABL. OCOOCHHOCTH KOHCTPYKIIUA. MecTa
YCTaHOBKHU. Y CJIOBHUSI TPUMEHEHUS.

41. OcHoBHBIE TpeOOBaHUS, IPEIBSIBISEMbIC K IPYKHHHBIM MaHOMETPaM, YCTAaHABIMBAEMbIM Ha
KoTJIoarperare. Y coBusl HEOOXOAMMOCTH MPUMEHEHHS 1eMIihepHOi TPyOKH.

42. Tumbl Ta30TrOPENOYHBIX YCTpoicTB. OcoOeHHOCTH KOHCTpYKIU. MecTa ycranoBku. [IpuHImm



paboTHI.

43. KoMOMHMpOBaHHBIE TOPEIIOYHBIC YCTporcTBa. OCOOEHHOCTH KOHCTPYKIIMI. MecTa yCTaHOBKH.
[Tpuntum paboThI.

44. I'azoropenoyHbie aBTOMAaTU3UPOBaHHBIE 0710KH. OCOOEHHOCTH KOHCTPYKIMI. MecTa yCTaHOBKH.
[Tpuniumn paboTsI.

45. I'openku tuna "I'MI™. OcobenHocTn KOHCTpYKIHiA. Mecta yctaHoBKU. [IpuHium paboThI.

46. I'openku tumna "I'M". OcoGeHHOCTH KOHCTPYKIMK. MecTa ycTaHOBKH. [IpuHIHMNI paboThl.

47. I'openounoe ycrpoiictBo "PI'MI™. OcoGeHHOCTH KOHCTpYKIMH. MecTa yctaHoBKH. [IpuHImm
paboTHI.

48. [1puteyrosibHBIE TOPENKK OOJBITUX KOTIoarperatoB. OCOOEHHOCTH KOHCTPYKIMI. Mecta
yctaHoBKU. [Tpunuun paboTsl.

49. Tunbl popcyHOK. OCOOCHHOCTH KOHCTPYKIMA. MecTa yctaHOBKH. [IpuHIMn paGoThl.

50. LlenTpobexubie popcynku. OcoOeHHOCTH KOHCTPYKIMIA. MecTa yctaHoBKH. [IpuHITMI paboTHlI.

51. Ilaporuapasnuueckas popcyHka. OcoOEHHOCTH KOHCTpYKIMA. Mecta yctaHoBKU. [IpuHIumn
paboTHI.

52. Poranimonnas ¢opcynka. OcoOeHHOCTH KOHCTPYKIIUA. MecTta ycTaHOBKH. [TpuHIMI paboThI.

53. UyryHHbIe CEKITMOHHBIE KOTIIBI. OCOOEHHOCTH KOHCTPYKIUH. [IpuHImMm paboThl.

54. BogotpyOHbie KOTJIBI Masioi MoutHOCcTH. OcoOeHHOCTH KOHCTpYKIH. [IpuHImm paboThi.

55. BogotpyOHbIe KOTIBI cpeHeit MottHocTu. OcOOeHHOCTH KOHCTPpYKIHA. [IpuHimn paboTsl.

56. BogotpyOHbIe KOTJIBI 601b1110i1 MOITHOCTH. OCOOEHHOCTH KOHCTpYKUMA. [TpuHIum paboTsl.

57. Kaporpy6Hbie koTiibl. OcoOeHHOCTH KOHCTpYKUMiA. [Ipunnumn paboTsl.

58. ITaporeneparopsl Tuna "/IKBp". Ocobennoctu koHcTpykiuil. [IpuHun padboTsl.

59. Ilaporeneparops! Tuna "JIE". OcobennocT KoHCTpyKUUid. [IpuHnun paboTsl.

60. ITaporeneparopsl Tuna "KE". OcobenHoctu koHCTpyKIui. [IpuHImn paboThl.

61. ITaporeneparopsl Tuna "E". OcobenHocTn koHCTpyKuMi. [IpuHimn paboTsl.

62. INaporenepatopsl Tuna "TK3". OcobenHocTH KOHCTPYKIMA. [IpuHIHIIT paboTHI.

63. KomOunupoBanusie Kol Tumna "bparck-1". OcobeHHOCTH KOHCTpYKIMA. [IpuHImIT paboThI.

64. KomObunupoBanusie koTibl Tuna "bparck-11". Ocobennoctu koucTpykuuii. [Tpuaiun paboTsr.

65. OTonuTeNbHBIE KOTIIBI, HCIOJIB3YIOIINE BBICIIYIO TEIIOTY CropaHus TomnBa. OcoOOEHHOCTH
KOHCTpYKUui. [IpuHINT paboThI.

66. Kotiel ¢ AByxCBeTHBIMU dKpaHaMH. OcoOeHHOCTH KOHCTPYKUUH. [IpuHun paboTsl.

67. Bonorpeitasie kotibl Tuna "[ITBM". Ocobennoctu koHCTpyKIuil. [IpuHIMn padboThI.

68. Bonorpeitasie koTibl TUna "KB-I'M". Ocobennocti koHcTpykumid. [IpuHimn padboTs.

69. Bonorpeitasie kotibl Tuna "KB-TC". OcobennocT koHCTpYyKuMid. [TpuHimn paboTsl.

7.4.2. IlpakTrueckue 3aaHus ISl IPOBEACHUS IPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
HpaKTI/I‘leCKI/IC 3alaHuA I IIPOBECACHUA HpOMe)KYTO‘IHOI\/'I aTTecralnuu o6yqa101u1/1xc5{ Ppa3sMCIICHBL

o axpecy DMOC Moodle (https://moodle.spbgasu.ru/pluginfile.php/322656/mod_resource/content/1/%

D0%9F%D0%97_%D0%A2%D0%93%D0%A3.pdf))

7.4.3. IlpumepHble TEMBI KypcoBOW paboThl (MpoekTa) (IpyU HaJIUYUN)
Tema kypcoBoro npoekra: [IoBepo4HbIN 1 a3pOAMHAMUYECKUI Pacu€T NaporeHepaTopoB

HachILIEHHOTO BoAsiHOrO napa "JIKBp" oronuTensHO-pon3BOACTBEHHON KOTEIBHON
KoMIuiexT 3aganuii 1uig KypcoBOTO IIPOEKTa COAEPHKUT:

. Pacnipenienenne TEIIOBBIX HArpy30K Ha KOTENbHYIO

. Bua u coctaB OCHOBHOTO U PE3€PBHOTO TOIINBA

. ITapameTps! BeIpabaThIBAEMOT0 TETJIOHOCUTEIIS

. [TapameTpsl BO31yXa B KOTEIbHOU

. [TapameTpsl MUTATEILHON BOABI

. BenmnuuHy HENpepbIBHON IIPOYBKH

. Mectopacnonoxenue KoTeIbHOU

. ITapameTpsl ceTeBON BOJBI

. ITapameTpsl crcTEeMBI TETJIOCHAOXKEHUS

10. CxeMmy BOOIIOATOTOBKH

11. Bun nerasamuu

12. Jlontro Bo3BpaTa KOHAEHCATa C MPOU3BOCTBA B 0OOPOTHBIN UK

O 031N N b=~ W~

7.5. Meroauyeckue MaTepuassl, OIpeIeAOIne IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHHM, HABBIKOB U



(nyn) ombITa MPOPECCHOHATBHON JEATETLHOCTH, XapaKTePU3YIOIIHUE dTaIbl (JOPMHUPOBAHUS KOMIIETEHITUN
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTECTAllUU U TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH
periaaMeHTHPYETCs JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEICIISIONINM MOPSAA0K OPTaHU3aIH U
NPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAIlH 00YyJarOIIUXCsl.
[Iponetypa oreHnBanust GOPMHUPOBAHUS KOMIIETCHIIMN TIPU MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBeseHa B 1. 7.2.
TunoBble KOHTPOJIBHBIE 33JJaHUS WM UHBIE MAaTEpUaIbl TEKYILErO KOHTPOJISI IPUBEAEHBI B 1I. 7.3.
[TpomesxyTouHas arTecTanus N0 AUCHUILUIMHE IPOBOAUTCS B (hopMe sK3aMeHa.
DK3aMeH MPOBOJUTCA 1O OueraM. B sk3aMeHaMOHHBINA OUJIET BKIIOYEHBI TEOPETUYECKHE BOTIPOCHI
U TIPAKTHYECKHUE 3a/1aHUS, COOTBETCTBYIOIIUE COACPIKAHUIO (POPMHUPYEMBIX KOMIIETCHIIUH.
[Ipo10omKUTENBHOCTD 3K3aMEHALIMOHHOM ITPOBEPKU 3HAHUHN cocTaBiseT 90 MUHYT.

7.6. Kputepun onieHuBaHUs CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YpoBeHb OCBOCHUS U OLIEHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKA «XOpOLIO» OrieHKa «OTJIMYHO»
HOY o»
«HE 3aUTEHOY «32UTEHOY
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb 0CBOCHUS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun ge Kommerenmn Komnerenimn Kommerenmun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHNS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENPOAYKTHUBHBII MPUMEHSIOTCS K pEIIeHUI0 KaK
Xapaxrep. PEIIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3aJJaHuM. HECTaHAapTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTHU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPAKTUIECKOTO YPOBEHB BBICOKUI YPOBEHb
HaBBIKA. CaMOCTOSATEJIbHOCTU | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOIO BBICOKAsI aJallTHBHOCTh
MPaKTUYECKOTO MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHSTHH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBINIOJIHEHUN OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




peleHus 3a1a4. peleHus 3a1au. HapyHIaoIne
BIAJICHUE Jenaer HcnbiTeiBacT JIOTUKY PEIICHUS
HABBIKAMI HEKOPPEKTHBIE 3aTpyAHEHUS C 3ama4
BBIBOJBL. ¢dopmynupoBanueM | Jlemaer KOppeKkTHbIE
He moxer KOPPEKTHBIX BBIBOJEI I10
000CHOBAThH BBIBOJIOB. pe3yJabTaTamMm
AJIITOpUTM WcnbiTeiBaeT pelICHUA 3a1a4u.
BBIIIOJIHEHUS 3arpyaHeHus mpu | OOGOCHOBBIBAET X0
3a/laHuH. 000CHOBaHUU pelieHus 3anaq 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITTOJIHCHU L
3aJlaHHAMN.

He mosxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit

METOAUKY 3aTpyAHEHU 110 BbIOMpaeT
BBINOJIHEHUS BbIOOPY METOJMKHU CTaHJAPTHYIO

3a/laHu. BBITIOJTHEHUS METOJUKY
Homyckaet rpyObie 3aaHui. BBITIOJTHEHUS

OLIMOKY Npu Jomnyckaer ommoku 3a/1aHUM.

BBIITOJIHCHUHN
3aJIaHUi,
HAapyUIAIOLIKE JIOTUKY

IIPpH BBIITOJIHCHUN
3aJIaHUi,
HapyLIEHUS JOTUKU

HpI/I BBITTIOJIHCHUU
3aJaHuM, HE

JlommyckaeT ommoKu

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

TIPY BBITIOJIHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a

JTVICIUATUTMHOM, ¥ TIPEJICTaBIIsET cO00M cpeqHee apiu(MEeTHIECKOE OT BRICTABIICHHBIX OLIEHOK I10 OT/IEIbHBIM
pe3ysbrataM o0yueHus (3HaHUS, YMEHUS, BJIaJICHHE HaBbIKaMu ).
O1eHKa «OTIIMYHOY/ «3a4TEHOY» BBICTABIISIETCA, €CIIU CpeiHEe apH(PMETHIECKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
O1eHKa «XOpOIIO»/«3a4TEHOY BBICTABIISACTCS, €CIH CpeaHee apu(hMETHIECKOEe HAXOAUTCS B
uHTepBaie ot 3,5 no 4,4.
OneHka «y10BIETBOPUTEIBHO»/ «3a4TEHO» BBICTABIISIETCS, €CIIM CPEHEE apU(PMETHUECKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OneHka «Hey/10BIETBOPUTEIIbHOY/ «HE 3aUTEHOY» BBICTABIISETCS, €CIIU CpeHEe apu(PMETUUECKOE
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
N KonuuectBo
No ABTOp, Ha3BaHHE, MECTO U3JIaHUS, U3AATEIbCTBO, TOJ U3/IaHUs YICOHOU 1
n/m y4eO0HO-METOIMUECKOM TUTEPaTyPhI PK3EMILIAPOB/IEKTp
oHHBIN anpec IbC
OcHoBHas1 JINTEPaTYpa
1 Hensrun I'. H., JIe6enes B. 1., Ilepmsaxos b. A., Xasanos II. A., 100
Temorenepupyromue ycranoBku, M.: bacter, 2010
SxosneB B. A., buprozosa E. A., TemioBoii pacuet mapoBbIX U BOJIOTPEHHBIX http://nth.spbgasu.ru/
2 |KOTJIOB ¢ KaMEPHBIMHU TOIKaMH. TeIIoreHepupyIonie ycTaHoBKH, CaHKT- elib/01268/
[TeTepOypr: CIT6I'ACY, 2020
JonoJHuTebHAA JUTEPATYPA
1 Bomukos A. H., lllaBpun B. U., bupynsa B. b., Termmorenepupyromnue 101

ycranoBk#, CI16., 2010

I'aBpunioBa A. A., Canos A. I'., Temnorenepupyroniye yCTaHOBKHU:
KOHCTPYKIIUsI, IpUHIUT paboThl koThoB Tuma E (JIE) u TemnoBoii pacuér
kotna E (JIE)-10-14I'M, Camapa: Camapckuii rocy1apcTBEHHBIN
apXUTEKTypHO-cTpouTenbHbli yHuBepcurer, 9bC ACB, 2015

http://www.iprbooksh
0p.ru/49895.html




Tennorenepupytouiue ycranosku, CII6., 2007

buprozosa E. A., [Tnatera O. H., Cesepunen I'. H., lllaBpun B. 1., http://ntb.spbgasu.ru/

elib/00035/

OOyuaromuecs U3 ynciia uHBAIHI0B U Ul ¢ OB3 o0ecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaiTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HeOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

TeroreHepupyronme yCTaHOBKH

https://moodle.spbgasu.ru/course/view.p
hp?id=556

8.3. IlepedeHb COBpeMEHHBIX TPO(HECCHOHATBLHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

HaumenoBanue

DJIEKTPOHHBIN aapec pecypca

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

DNEeKTPOHHBIN (POH MPaBOBOW U HOPMATHUBHO-TEXHUUECKOMN
JOKYMEHTAIUU B 00JIACTH CTPOUTENHCTBA U MPOCKTUPOBAHUS,
0e30MacHOCTH U OXpaHbl TPY/1a, JHEPreTUKH U HedTerasa, npasa.

http://docs.cntd.ru

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOAUYECKOM TUTEpaTyphl
CII6I'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHasi OnOIHOTEKA

www.rsl.ru

DNeKTPOHHO-O0MOIMOTEeUHas cucTeMa u3natenbera "KoHcynbTanT
cTyneHra”

https://www.studentlibrary.ru/

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas syiekTpoHHast
oubimoreka eLIBRARY.RU

DIIeKTPOHHO-O0MOIMoTeuHas cucreMa u3aarensersa "IPRsmart”

http://www.iprbookshop.ru/

DNEeKTPOHHO-0MOIMoTeyHas cucreMa uznatenbcrsa "FOPAUT"

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

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa uzarenscrsa "Jlans"

https://e.lanbook.com/

OnektponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIb3YEMbIX IPU OCYILECTBICHUHU 00pa30BaTEIILHOTO
npoliecca 1o AUCHUILIMHE, BKIK0Yas IIepedeHb JIMIEH3MOHHOTO U CBOOOAHO paclpoCTPaHsIeMOro

MIPOTrPaMMHOTO 00ecTieueHus

HaunmenoBaunue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

NanoCAD Hnsxenepusiii BIM

Ceptuduxkar ¢ 14.09.2022

NanoCAD BIM KoHcTpykiuun

Cepruduxar c 14.09.2022

NanoCAD (3D, Mexanuka, Pactp, CI1JIC, Tonormian)

Ceptuduxar c 14.09.2022

LibreOffice

CBOOO/IHO pacrpocTpaHsieMoe




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITENbHON paboThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThl

OcHamieHHOCTh 000pPYJOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

25. YueOHbIe ayTUTOPHUH JIJIsl TPOBEACHUS
JIEKI[MOHHBIX 3aHATHH

KoMIuiekT MynbTUMeTMiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMITBIOTEP, MYJIBbTUMEIHHHBINA
IIPOEKTOP, IKPaH, ayIu0-CUCTEMA), 10CKa, SIKPaH,
KOMIUIEKT Y4eOHON MeOenn, MOAKIIOUCHHE K
kommnbioTepHoii cetu CITIOI'ACY, Beixon B MIHTEpHET.

25. Y4eOHbIe ayTUTOPHUH JIJIsl TPOBEACHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUO-CUCTEMA), OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHHE K KOMITBIOTEPHON
cetu CII6GI'ACY, Beixon B UHTEpHET.

25. [lomenieHus A1t CAMOCTOSITETLHON pabOTHI

[Tomemienue s caMOCTOSTENbHOM pabOThI
(uuTanpHBIN 3251 OuOMMoTeku, aya. 217): I11IK-23 mr., B
T.94. lmT.- [TK mst marg ¢ OB3 (cucteMHsIit 010K,
MOHHUTOP, KJIABUATYPA, MbIIIIb) C MOJKIOYEHUEM K
cetu «MHTepHET» U 0OecreueHneM JOCTyma B
JIEKTPOHHYIO0 HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOT'ACY.

I10 Microsoft Windows 10

25. YyebHast nabopatopus TemorazocHa0xeHHs
U BeHTWISLUU:
2-5 KpacHoapmetickas yi. Ayn: 137, 341, 427

Haxnounsiii Mukpomanomerp MMH-2400(5)-1.0;
Haxnonnsiii mukpomanomerp MMH;
KomnieHcamoHHbII MUKpOMaHOMETpP «ACKaHUs»;
Karatepmomerp; I'mo6repmomerp; Ilcuxpomerp
«AccMaHnay; bapomerp; CexyHnnomep;
[TneBMoMeTpuyeckas TpyOka; JlabopaTopHblii CTEH T
«A3pOIMHAMUYECKHE UCTIBITAHNS KaHAJIbHBIX
BeHTHIIATOPOB RS 125 Ly; KoopauHaTHUK;
Hemvmammmaa — VF-1; Taxomerp — TU10-P;
Anemometp udppoBoil; Pannansueiii BenTHisTop OB
3,15; JIaboparopusrii crenn «Mcnbsitanue
HarpeBaTesbHbIX prbopoBy; Hacoc «Wiloy; bak mist
BoJbI; Bentuns D 15; BanancupoBouHblii KitaraHn
MSV-C D15; [Tse3omerp; BenTnsrop paguaabHbIit
BII 4-70; Bonsnoii cuetunk CI'-15; Tepmometp
udposoii; MepHast upucoBas quadparma IRIS 160;
Crenn «IlyHKTBI peqylipoBaHus ra3ay, «Y CTpOHCTBO
perynsitopa nasnenus raza"; Crenn «Jleranu
MIPOTOYHOTO BoJlOHarpeBatesns»; CTeH
«BuyTtpumomoBoe razoBoe 060opymoBanue»; CTeH I
«BayTpHrnomoBoe ra3oBoe 000py10BaHUEY,
«YcTpoicTBO OBITOBBIX TEIUIOreHepaTopoBy»; CTeH




«BHyTpHIoMoBOE razoBoe 000pyI0OBaHHEY,

«Y cTpONCTBO MPOTOYHBIX BOJOHArpeBarenei»; CTen
«BHyTpHIoMoBoe razoBoe 000pyIoBaHHEY,

«Y CTpOMCTBO ra30BbIX IUIUTY;

Crenn «BHyTpuaomMoBoe razoBoe 000pyaoBaHHEY,
«YCTpOMCTBO BHYTPEHHETO Ta30MPOBOIA», YUET
pacxopa raza», «Cuctema KOHTPOJIS 3ara30BaHHOCTH B
nometeHun»; Cren «M3nydaronue ropeakmny;
Crenapl «Y CTpONWCTBO ra30BbIX CYETUUKOBY,

«Y CTpOMCTBO U3JIYYaIOIIEH Ta30BOM FOPEIIKN,
«l"openku OBITOBBIX Ta30BbIX IITUTY»; CTEH/T
«M30051115 CTAIbHBIX T'a301IPOBOIOB

Crenn «KoHmeHcanMoHHbBIN ra3oBelil koten Rendamax
R30»; Ctenn «OneMeHTHI U I€TAIH MOJIU3THIIEHOBBIX
ra3ornpoBOJIOB»

Maxker HIBI'Y; 'openxa EM-3E; ILIPT -10; BIIT-9;
Ananuzatop raza AXTII; MemOpaHHbIi ra30BbIit
cuetunk U-oOpa3Hbie MaHOMeTpbI; [TomnaBkoBbIi
porametp PC-5; boiToBOM cueTumk rasa;
JlaGopaTopHblil cTeH]] «ABTOHOMHAas
aBTOMATU3HPOBaHHAs cucTeMa oToruieHus» JJ1b-
160.015.01; JIaGopaTopHbIii cTeH
«ABTOMaTU3UPOBAHHAs KOTEJbHAS HA XKUJIKOM U
ra3zoo0paznom Torutuse» DJIb- 160.014.01,;
JlaGoparopusrii cten «[Ipubops! yuera TermioBoi
sHepruu u teronocures»y AO «B3nér»
Termouzop testo 890; TeroBuzop testo 865;
MHoro¢yHKIIMOHATBHBINA H3MEPUTEIBHBINA IPUOOP
testo 435-4

KomnakTHblif TepMoanemomeTtp testo 425;
TepmorurpomeTp A JOATOCPOUHOM pabOTHI testo
625; Undpakpacusiit Tepmometp testo 830-T1 ¢
na3epHbIM Ieneykasarenem (ontuka 10:1);
KomnakTHbIM aHeMOMETp ¢ KpblIbYaTKOM, testo 416;
Taxomerp testo 470; KapmaHHBIN aHEMOMETP C
KPBLIBYATKOW U CEHCOPOM BIIaXkHOCTH, testo 410-2;
Huddepenunansupiii MaHoMmeTp testo 512, ot 0 go 2
rlla; I"'azoananu3arop testo 310 ¢ mpuHTEpOM;
Brnaromep npeBecunsl u crpoiimarepuainos testo 616;
Masnomerp nuddepenumansubii nudposoit JIMILI-
01M

I[J'ISI HWHBAJIMJIOB U JIUI] C OB3 obecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JIS TOJTYUCHUS
O6p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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