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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

OCYIIECTBICHHE HH(OPMAIIMOHHOTO ITONCKA MO (YHKIMOHUPOBAHHIO THAPOTIPHBO/IA B YCIOBHIX HU3KUX TEMIICPaTyp;

1.2

oTIpeJieTICHUE BIMSHUS HU3KUX TEMIIEPaTyp Ha pa3pylIeHne aesTesel THAPOOOOpy I0BaHHS;

1.3

y4aCTHUC B COCTABC KOJIJICKTHBA HCTIOJTHUTEIICH Ipu NPpOU3BOACTBE U UCHBITAHHUU T'HAPOArperaTtoB C}IM

2. MECTO JUMCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pazapen) OOIT: b1.0.07.05

21

TpeboBaHUs K IPeIBAPUTEILHOI MOATOTOBKE 00yYAI0LIET0Cs:

2.1.1

2.1.2

MarepuanoseneHue

2.13

dusuka

2.2

JIMCHMIUINHBI M IPAKTHKH, ISl KOTOPHIX OCBOEHHE TAHHO!H TUCHHILIAHBI (MOY.JIs1) HEOOXOAUMO KAK
npealecTByolnee:

221

91<crmyaTauwl IMOABEMHO-TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOXKHBIX MAallliH U O60pyZ[OBaHI/IH

222

MaruHs! U1 3eMJISTHBIX pa0boT

223

Texnomorus MMPOU3BOACTBA U PEMOHT NOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXHBIX MAallIMH U 060py,£[OBaHI/I$I

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITTUHBI

(MOIYJIST)

OIIK-6: Cnioco0eH y4acTBOBATh B pa3padoTKe TEXHHYECKOM JOKYMEHTALMH € HCII0/Ib30BAHHEM CTAHAAPTOB, HOPM U

npaBuJj, CBI3aHHLIX C npoq)eccnm{am,ﬂoﬁ ACATEC/IbHOCTBIO.

Wumukatop 1 [ OIIK-6.1 OcymecTBiseT aHaIN3 TEXHUUECKOTO 3aaHHsl, COCTABIISACT IPEIBAPUTEIBHBIH MPOEKT ¢ pa3paboTKoH

COOTBETCTBYIOILEH TEXHUYECKON JOKYMEHTALIUU.

Wumukatop 2 | OIIK-6.2 AHanu3upyer U COracoBBIBACT IPEIBAPUTEIBHBII MPOCKT, pa3padaThIBACT TEXHHYCCKYHO JOKYMCHTALIHIO

C UCIIOJIb30BAHUEM CTAHAApPTOB, HOPM H IIPpAaBUJI, CBA3aHHBIX C HpO(beCCHOHaHLHOﬁ JACATCIIbHOCTBIO.

Wnpukatop 3 | OIIK-6.3 OcymecTBaseT KOHTPOJIb TEXHUIECKOH TOKYMEHTAllUK Ha COOTBETCTBHE CTAHIAPTaM, HOpMaM U

IIpaBUJIaM, CBSI3aHHBIM C MIPO(ECCHOHATBHON AEATENBHOCTHIO.

B pe3dyiabTaTe OCBOCHUA JUCHUIIIIMHBI 06yqammm71c91 JOJIZKECH

3.1|3nars:
3.1.1 | MeTOIBI TPOBEICHNS aHAII3a TEXHUIECKOTO 33aJaHHUs, COCTABICHHS IPEIBApUTEIIFHOTO IIPOEKTa C pa3paboTKoi
COOTBETCTBYIOLIEH TEXHUUECKOU TOKYMEHTALUHY;
3.1.2 [ coco0ObI aHATTM3UPOBAHNUS U COTIIACOBBIBAHHS IIPEIBAPUTEIHHOTO IIPOEKTA, Pa3pabOTKN TEXHUIECKOH JOKYMEHTAIIHH C
UCTIONI30BaHHEM CTaHAAPTOB, HOPM U MPABUII, CBA3aHHBIX ¢ IPO(ECCHOHANBHOI IeATeTbHOCTHIO;
3.1.3 [ MeTOABI OCYIIECTBICHHS KOHTPONI TEXHUUECKOI JOKyMEHTAlUN Ha COOTBETCTBHE CTaHAapTaM, HOpMaM U IIpaBUIIaM,
CBSI3aHHBIM C IIPO(ECCHOHATIBHOM JEATEILHOCTBIO.
3.2 | YmeTh:
3.2.1 | npoBOANTH aHANN3 TEXHUUYECKOTO 33JaHUsI, COCTABIIATh MPEIBAPUTENLHBIN MPOEKT ¢ Pa3paboTKON COOTBETCTBYIOLIEH
TEXHUYECKOH JOKYMEHTALNH;
3.2.2 | aHanu3upOBaTh U COTJIACOBBIBATH MPEIBAPUTENLHBIN MPOEKT, pa3padbaThiBaTh TEXHUUECKYIO JOKYMEHTALIUIO C
UCIIOIb30BaHUEM CTaHAAPTOB, HOPM M IIPaBMIJI, CBSI3AHHBIX C MPO(ECCHOHANBEHOH AESTEIbHOCTHIO;
3.2.3 | ocyIeCTBISATh KOHTPOJIb TEXHUYECKOH JOKYMEHTAIMM Ha COOTBETCTBUE CTAHAAPTaM, HOPMaM U IpaBUIaM, CBS3aHHBIM C
podecCHoHaNBHOH NeSITeNFHOCTRIO.
3.3 | Bragern:
3.3.1 | HaBBIKAMHU aHAJTU3UPOBAHUS U COTIACOBBIBAHMS IIPEABAPUTEIILHOTO MIPOEKTA, Pa3pabOTKN TEXHNUECKON IOKYMEHTAINH C
HCTIONIF30BaHUEM CTaHAAPTOB, HOPM U NPABWII, CBA3aHHBIX ¢ IPO(ECCHOHAIBHOH IeSTeTbHOCTHIO;
3.3.2 | HaBBIKAMU OCYILECTBIEHH KOHTPOJIS TEXHUUECKOH JOKYMEHTALMM HA COOTBETCTBHE CTaHIAPTaM, HOpMaM U MPaBUIIaM,
CBSI3aHHBIM C IPO(ECCHOHANBHOHN NEeSTeTFHOCTHIO;
3.3.3 [ HaBBIKAMH aHAJIH3a TEXHUIECKOTO 3aJaHus, COCTABICHHS IPEIBApUTEIFHOTO MIPOEKTa C pa3paboTKOH COOTBETCTBYIOMIEH
TEeXHHYECKOH JOKYMEHTAIUH.
4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pazgenos u | Cemecrp / | Yacos | Kommneren- | Jluteparypa | Unre | [Ipumeuyanue

3aHATUA 3AHATUA TEM Kypc UM PAKT.




Paznen |Pa3zgen 1. PaGoume :kuakocTu
OTI'Tl. ®yHkuMoHUpOBaHUE
TUAPONPHUBOAA B YCJIOBHAX
HU3KHUX Temnepatyp. [louck
ONTUMAJIbHBIX pPeleHn .
1.1 Jlex XapakTepucTuku pabounx 0,5 OIIK-6 JI1.1 0,5 Jlexuus-
XuIKocTel. Beioop u JI1.2J12.1 6ecema. OITK
SKCIITyaTamus paboumx 2.2 -6.1,0IIK-6.3
x)unkocreit. [mapasnudeckue D293 54 D5
ymunn. Coenunenus. Pacuer D6 D7 D8
THIIPOJIMHUM.
1.2 Jlex [Tpobnembl obecrieueHust 0,5 OIIK-6 JI1.1 0 OIIK-
3¢ exTHBHON paboThI JI1.2J12.1 6.1,0I1K-6.3.
ruaponpuBoa. Lenu J12.2
obecnieueHus d3PPEKTUBHON 223354 35
paboTHI THAPOIIPUBOA. 36 37 38
1.3 JIab Onpenenenne BI3KOCTU 0,5 OIIK-6 JI1.1 0,5 Pa6ora B
paboumx KHUIKOCTEH MpU JI1.2J12.1 MaJbIxX
pa3IMYHBIX TEMIIEPATypax. J12.2 rpyIax.
092333435 OIIK-
26 27 28 6.1,0I1K-6.3
1.4 JIab ConpoTuBieHUE TEUEHUIO 0,5 OIIK-6 JI1.1 0,5 Paborta B
YKUAKOCTH. TUAPABITUYECCKHE JI1.2J12.1 MaJIbIxX
XapaKTEPUCTUKH IIPU J12.2 rpynmnax.
HU3MEHEHHUHU TEMIIEPaTyPhL 092333435 OIIK-
pabouei KUIKOCTH. D26 D7 D8 6.1,0I1K-6.3
1.5 Ilp ITouck onTuManbHBIX peleHUi 0,5 OIIK-6 JIT.1 0,5 Pa6ora B
TIpU OIICHKE JI1.2J12.1 MaJIbIX
(YHKIIMOHUPOBAHHS 2.2 rpymnmnax.
00BEeMHOro Hacoca u 220232435 OIIK-
HaIOpHOTO (TIePETNBHOTO) 36 37 38 6.1,011K-6.3
KJIarmaHa.
1.6 Cp W3yuenue matepuana, 50 OIIK-6 JI1.1 0 OIIK-
ITOITOTOBKA U BBIITOJIHCHUE JI1.2J12.1 6.1,0I1K-6.3.
Ja00paTOPHBIX paboT U J12.2
IIPAKTUYECKUX 3aHATHH, 02232435
MIOJITOTOBKA K 3a4eTy. D6 37 D8
Pasnen |Pasnmen 2. Bausinue
TeMIepaTypbl AKUAKOCTH HA
HU3HOC THPO0OOPY/AOBAHUS.
Biausinne HU3KUX
TeMIepaTyp Ha pa3pylieHue
aerasei
rUApPoo0Opy10BaHNS.
IIpenmyckoBoii pazorpes u
peryJMpoBaHue
TeMnepaTypbl padoyeii
JKHJIKOCTH.
2.1 Jlex Buapl BHEIIHUX BO3JECHCTBUNA 0,75 OIIK-6 JI1.1 0,5 Ananus
Ha paboTy THAPONPUBOJIA. JI1.2J12.1 KOHKPETHBIX
Bnusaue TeMnepaTypsl Ha J12.2 CUTYyalHH.
TpPEeHHUE B TUIPOOOOPYIOBAHUH. 22335435 OIIK-
BausiHue TeMnepaTypbl Ha 26 27 28 6.1,0I1K-6.3.

HOTEPH JIaBJICHNUS B
THIPOOOOPYAOBAaHHU U
TpybonpoBoaax. Bnusaue
TEeMIEPaTyphl U COCTOSHUS
KHUJIKOCTHU Ha U3HOC
THAPOO0OOPYAOBAHUSL.




2.2 Jlex BiusHue HU3KUX TeMIepaTyp 0,25 OIIK-6 J1.1 0 OIIK-

Ha paspylIeHue JeTayen JI1.2J12.1 6.1,0I1K-6.3.
THIIPOOOOPYIOBAHMSL. J12.2

BnusiaHne KITMMaTHYIeCKUX 22335435

yCIIOBUI Ha 26 27 28

9KCIUTyaTallMOHHYIO

IIPOU3BOTUTENHEHOCTD

TUIPOGUIMPOBAHHBIX MAIIUH.

2.3 Jlex TemnoBoe cOCTOSIHUE 0,5 OIIK-6 JI1.1 0,5 Ananus
THIPABIMYECKOTO TIPUBO/IA U JI1.2J12.1 KOHKPETHBIX
aHaJIWU3 CPEJICTB €T J12.2 CUTYalHH.
peryiaupoBaHus. AHaIN3 22532435 OIIK-
TEXHUYECKUX CPEICTB D6 D7 D8 6.1,0I1K-6.3.
IIPEAITyCKOBOTO pa3orpena
paboueit )KuaKocTu. AHAIN3
TEXHUYECKUX CPENCTB
peryJIupoBaHus TEMIIEPATyPbl
paboueit KUIKOCTH.

2.4 JIab Bnusiaue nzmenenus 0,25 OIIK-6 JI1.1 0,25 Pabota B
TeMIeparypsl padoyeii JI1.2J12.1 MaJIbIX
JKHUJIKOCTU Ha YIIpaBJICHNUE 2.2 rpymnmnax.
YCUJIMEM Ha UCTIOITHUTEIILHOM 22335435 OIIK-
MEXaHU3ME. D6 D7 D8 6.1,0I1K-6.3

2.5 JIab BnusiHue nzmenenus 0,25 OIIK-6 JI1.1 0,25 Pa6ora B
TEeMIIepaTypbl padoueit JI1.2J12.1 MaJbIxX
JKUAKOCTH HA yIIPaBICHUE J12.2 rpynmnax.
CKOPOCTBIO UCIIOJTHUTEIBLHOTO 22335435 OIIK-
MeXaHu3Ma THAPOIPUBO/IA. D6 D7 D8 6.1,0I1K-6.3

2.6 IIp BnusiHue nuzMeneHus 1 OIIK-6 JI1.1 1 Pabota B
TeMIepaTypsl pabodei JI1.2J12.1 MaJIbIxX
JKAJIKOCTH Ha J12.2 TpyIIax.
paboTOCTIOCOOHOCTB 092333435 OIIK-
TG depeHInATEHOTO 26 27 38 6.1,0I1K-6.3
THAPOIIMIIMHIpA JaBJICHHUE.

2.7 Cp W3yuenne matepuana, 50 OIIK-6 JIT.1 0 OIIK-
[IOAATOTOBKA U BBIIIOJIHEHUE JI1.2J12.1 6.1,0I1K-6.3.
11a00paTopHBIX paboT n J2.2
[IPAKTUYECKUX 3aHATHUH, 02232435
MOJrOTOBKA K 3a4eTy. 06 07 08

Paznen | Pa3pea 3. Texuuueckue
cpeacTBa odecrevyeHust
MPeIIMyCKOBOI0 pa3orpesa
paloueii :KHIKOCTH.
Oco0eHHocTH pacyeTa
TUAPONPHUBOAA I/l YCIAOBUIH
XO0JIONHOTO KJIMMATA.

3.1 Jlex MHoroo6pasue 0,5 OIIK-6 JIT.1 0 OIIK-
KOHCTPYKTHBHBIX PELICHUH. JI1.2J12.1 6.1,0I1K-6.3.
Herpanunuonnsie J12.2
KOHCTPYKTHBHBIE PELLICHHUS. 02232435

26 07 28

3.2 Jlex OCHOBHBIE TIOJOKEHUS 0,5 OIIK-6 JI1.1 0,5 Ananus
MIPOCKTUPOBAHUS JI1.2J12.1 KOHKPETHBIX
runponpusoga CJ u ITTM. J12.2 CUTYaLUH.
Pa3paboTka npuHIHAITHATEHON 22335435 OIIK-
cxemsl. Beibop u pacuer 36 37 38 6.1,0I1K-6.3.

OCHOBHBIX ITIapaMETPOB U
HUCXOOHBIX JaHHBIX. Pacuer

MOIIHOCTH U I1OJa4YX HACOCOB.

Br160op Hacocos. Beibop u
pacyeT THIPOLMINHIIPOB.
Br160p rHAPOMOTOPOB.




33 Jlex Br160p Hampassomeit u 0,5 OIIK-6 J1.1 0 OIIK-
peryiaupyromiei JI1.2J12.1 6.1,0I1K-6.3.
ruapoanmapaTypsl. Beibop J2.2
¢uapTpOB. BEIOOp 092333435
TpyOonpoBooB. Pacuer 26 27 28
[I0TEPb AABJIECHUS B
runpocucreme. Ilposepounsrii
pacueT ruIponpuBoa.

OnpeneneHuit MOIIHOCTU U
KITJ runpomnpuBosa.
TemuoBoii pacuer
THIPONPUBOJIA.

34 JIab Bausaue nuzmMeHeHus 0,5 OIIK-6 JI1.1 0,5 PaboTta B
TeMIepaTypsl padodei JI1.2J12.1 MaJIbIX
JKAJIKOCTH Ha J12.2 rpyIIax.
paboTocnocoOHOCTD 22232435 OIIK-
QG depeHInATEHOTO 26 27 28 6.1,0I1K-6.3
THIIPOIMITHHPA/ 00BEMHBIN
pacxon.

3.5 IIp Pabotocmoco6HOCT 0,5 OIIK-6 J1.1 0,5 Pa6ota B
THAPOMOTOpA TPH U3MEHEHHUH JI1.2J12.1 MaJIbIxX
TeMIrepaTypsl paboueit J2.2 rpynmnax.
KHUJIKOCTH. 22335435 OIIK-

26 D7 28 6.1,0I1K-6.3

3.6 Cp Wzyuenne matepuana, 68 OIIK-6 JI1.1 0 OIIK-
IMOJITOTOBKA Y BEITIOJTHCHHE JI1.2J12.1 6.1,0I1K-6.3.
mabopaTOpHBIX paboT u 2.2
MIPAKTUYECKUX 3aHATHH, 22232435
MO/ITOTOBKA K 3a4eTy. D6 D7 DY

3.7 3auér |Cpaua 3ayera. 4 OIIK-6 JIT.1 0 OIIK-

JI1.2J12.1 6.1,0T1K-6.3.
2.2
92232435
26 07 28

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O0pazoBaTeTbHbIE TEXHOJIOTHH C HCIIOTh30BAaHUEM aKTHBHBIX METOIOB 00y4eHH (JIeKnus — Oecena, JIEKIUs — JUCKYCCHs,
poOJIeMHAs JICKIUS, JICKIUA-BU3YaTH3aLis, JICKIUA C 3apaHee 3alIaHUPOBAHHBIMU OIIHOKAMM, JIEKIUS — IIPecCc-KOH(EpeHIHs,
JeKIUs ¢ pa300pOM KOHKPETHBIX CUTYAIMi, TeKIUsI-KOHCYNbTALU, 3aHATHS C IPUMEHEHUEM 3aTPYJHAIOMINX YCIOBUN, METOIbI

TpymnIoBOIro pe€uiCHuA TBOPYCCKUX 3a1a4, METO/L paSBHBalOH.ICﬁCH Koonepaum/l)

O0pazoBaTeTbHbIC TEXHOJIOTHH C HCIIOIh30BAaHUEM HHTEPAKTUBHBIX METOIOB 00Y4eHHS (KPYTJIIBIH CTOJ (IUCKyCCHs, 1e0aThl),

CeMHHap - HccienoBanue, cemuHap «IIpecc — anTunpeccy, Mo3roBoi mTypM (OpeHHCTOPM, MO3TOBas aTaka), JeJIOBBIE,

UMHTALMOHHBIE, OTIEPAI[IOHHBIE U POJIEBBIE UTPHI, case-study (aHaNIM3 KOHKPETHBIX CUTYaIUi, CUTYaI[MOHHBINA aHAIIN3), MACTep
KJ1acC, TUIAKTHUECKHUE UTPBI)

TexHoMOorus: TUCTAaHIIMOHHOTO O6y‘{€HI/I$[ (HOJ'Iy‘{CHI/Ie 06pa3OBaT€J'IBHI>IX ycayr 0e3 MOCCHICHNA YHUBCPCUTETA, C TIOMOIIBIO

COBPEMCHHBIX CHCTEM TEIEKOMMY-HHUKAIMH (3JIEKTpOHHAs ouTta, HTepHeT 1 11p.))

6. ©OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIE BONIPOCHI U 3aJaHUS

Bormpocs! u 3aaHus T COPOBEPKU:
JlabopaTopHas pabota Nel OmpezneneHue BI3KOCTH pabOUNX KUIKOCTEH IPH Pa3NNYHBIX TEMIIEPATYPax.
KoHTpoJibHBIE BOITPOCHI JUIsi CAMOIIPOBEPKH

1. UTo Takoe »XKUIKOCTh M Ha KaKHe KJIacChl OHa HOI[pa?»I[CJ'IﬂCTCH?

2. Ilonsarwue: yIIeJ'ILHBIﬁ BCC, IIJIOTHOCTD, BA3KOCTh )KUAKOCTU U UX €IUHUIIBI U3MCPCHUA.

3. [Tpubopsl 11 onpenesieH sl yAETbHOro Beca (IIOTHOCTH) U BI3KOCTU JKUAKOCTH.

JlaGoparopHast pabota Ne2 ConpOoTHBIICHUE TEUECHUIO XKUAKOCTH. THAPABINYCCKUE XapaKTEPUCTUKH IIPH M3MEHEHNUH TEMIIEpaTyphl
paboueii KUIKOCTH.
KoHTposbHbEIE BOIPOCHI AJISI CAMOTIPOBEPKHI

1. Onpenenenue ruApaBINIECKUX XaPaKTEPUCTHK.
JlaGoparopHast paboTa Ne3 BrnusiHue M3MEHEHHUS TEMIIEpaTypbl padodeil KHUAKOCTH Ha yIPaBICHUE YCHINEM Ha UCIIOIHUTEIEHOM

MCXaHHU3MCE.

KontponbHble BOnpock! A1 caMONpOBEPKU
1. OcoOEHHOCTH MCIIOIB30BaHMUS B THAPOCUCTEMAaX KITaIAHOB AABJICHHS: HAIIOPHOTO M PEAYKIMOHHOTO.
JlabopaTopHas padota Ned BrustHue H3MEHEHHS TEMITEpaTyphl paboueil )KUAKOCTH Ha YIIPAaBICHUE CKOPOCTHIO HCIIOIHUTEIHEHOTO




MeXaHU3Ma THIPOIPUBOIA.

KoHTpOJIbHBIC BOIPOCHI TSI CAMOIIPOBEPKH

1. Tunpasngeckas XxapakKTepUCTHKA PETYIATOpa pacxoja Py MepeMEeHHOM JIaBJIICHHH Ha €T0 BXOZE M BEIXOJIE.

2. CpaBHEeHHE XapaKTEPUCTHK THAPOIPUBOAA IIPH UCTIOIB30BAHUHU JPOCCEIIS H PEryIsLTOpa Pacxoa B CXeMe yIpaBICHHS
CKOPOCTBIO HCIIOJIHUTEIILHOIO MEXaHU3Ma.

JlabopatopHas padota Ne5 BnusiHue U3MEHEHUs TEMIIepaTypbl pabodeil )KUIKOCTH Ha paboToCIIOCOOHOCTD AupHepeHIIHaTBEHOTO
THAPOLMIIHHPA/ 00BEMHBIH pacxo.

KoHTposbHbEIE BOIPOCH! ATISI CAMOIIPOBEPKI

1. TexHHuYeCcKne XapaKTEPUCTUKH AUPPEPSHIHATEHOTO THAPOLMIHHAPA?

2. BrmstHAe H3MEHEHHS TeMIIepaTyphl pabouei KUIKOCTH Ha PaboTOCTIOCOOHOCTD MG GepeHIINaNEHOTO THAPOIMIHHAPa?
Bomnpocs! u 3a1aHus L1 CONPOBEPKU:

IIpaxtuueckoe 3ansatre Nel TTorck onTUMaNbHBIX PELICHUH MPH OLIEHKE (PYHKIIMOHUPOBAHUS 00bEMHOI0 HacOCa U HaIIOPHOTO
(nmepenrBHOrO) KianaHa.

3amaHus IJ1s CaMOCTOSTEIIEHOH PabOTHI:

1. O3HaKOMHTELCS C TEKCTOM JIEKIIHIA.

2. OTBETUTH Ha KOHTPOJIEHBIC BOIIPOCHI ISl CAMOIIPOBEPKH.

IMpakTraeckoe 3ansaTre Ne2 BrustHHe N3MEHEHHS TEMITEpaTyphl pabodeil )KUAKOCTH Ha paboTocnocoOHOCTh auddepeHnnaaIsHoro
THAPOLMINHIPA JaBJICHHUE.

KoHTpoJbHBIE BOMPOCHI AJIsl CAMOIIPOBEPKU

1. TexHIYECKHE XapaKTEPUCTHKH AUDPEPSHIHATEHOTO THAPOIMITHHAPA?

2. BrmstHAC H3MEHEHHS TeMIIepaTyphl pabodei KUIKOCTH Ha PaboTOCTIOCOOHOCTE MM GepeHIMaNbHOTO THAPOIMIHHAPa?
IIpaxTudeckoe 3anaTre Ne3 Pab0oTOCIIOCOOHOCT THAPOMOTOPA IIPU U3MEHEHHH TEMIIEPaTyphl paboueil KUAKOCTH.
KoHTpOJIBHBIC BOIIPOCHI TSI CAMOIIPOBEPKH

1. PaboTOCTIOCOOHOCTE THAPOMOTOpPA TIPH H3MEHEHHUH TEMITEpaTyphl pabodel )KUIAKOCTH.

6.2. TeMbI NHCBMEHHBIX padoT

Y4eOHBIM ITAHOM He MPEIyCMOTPEHO.

6.3. ®OH/ OLICHOYHBIX CPEACTB

Bormpocsl k 3auery:

Paznen 1. Paboune sxunkocta OI'TI. @yHKIIMOHNpPOBaHIE THAPOIPHBOIA B YCIOBUIX HU3KUX TemIrepaTyp. [Tonck onTiuMansHbIX
pelieHuni.

. XapaKTepHCTHKH PabOUYMX KUIKOCTEH.

. Be16op u sxcmryaranus pabodnx KUAKOCTEH.

. I'mapaBnudeckue TuHAN.

. Coequnenus.

. Pacuer ruaponuuuii.

. IIpo6nemsr obecnieuerns 3(h(HeKTUBHOM PabOTHI THAPOIPHUBOAA.

. Henn o6ecnieuenus s¢hekTuBHOM pabOTHI THAPONPUBOIA.

. OyHKIMOHUPOBaHUE THAPONIPUBOJA B YCIOBHUAX HU3KHUX TEMIEPATYD.

Pa3nen 2. BiusiHne TeMmepaTypsl JKHIKOCTH Ha H3HOC THAPOOOOPYIOBaHMA. BisiHue HI3KHUX TeMIiepaTyp Ha pa3pyIlIeHHue
Jetanei ruapoodopynoBaHus. [IpeqryckoBoil pa3orpeB U peryJIupoBaHIe TEMIIEPaTyphl paboueH KUAKOCTH.

9. Buzipl BHEIIHUX BO3ACHUCTBUM Ha pabOTy rHIPONPUBOJIA.

10. BriusiHue TeMnepaTypsl Ha TpeHHE B THAPOOOOPYJOBaHHH.

11. BriustHue TeMmiepaTypbl Ha TIOTEPH JaBlIeHHS B THAPOOOOPYIOBAHAN U TPYyOOTIPOBOIAX.

12. BnusiHMe TeMImepaTypsl H COCTOSHUS KUIKOCTH Ha H3HOC THAPOOOOPYXOBAHUS.

13. BrusiHue HU3KHX TEMIIEpaTyp Ha pa3pyIlleHHe AeTalel THIpo0OOpyaOBaHHS.

14. BnusiHUe KIMMaTHYECKUX YCIIOBHH Ha SKCIUIYaTAI[HOHHYIO IIPOM3BOAUTEIFHOCT ITHAPO(UIIMPOBAHHBIX MAIIIHH.
15. TennoBoe cOCTOSIHUE TUAPABIMYECKOTO IPUBOAA U AHAJINU3 CPEJCTB €r0 PEryIUpOBaHHUs.

16. AHanu3 TEXHUYECKUX CPEACTB MPEAIYCKOBOTO pa3orpena paboueil KHUIKOCTH.

17. AHanu3 TEXHUYECKHUX CPEJCTB PEryIHPOBAHHS TEMIIEPATYPBI paboUuei KHIKOCTH.

Paznen 3. Texauueckue cpeacTBa oOeCIIeYeHHUs TIPEAITYCKOBOTO pa3orpeBa pabdoueit xunkoctu. OcoOeHHOCTH pacdera
THAPONIPUBOJA ISl CIOBUM XOIOJHOTO KIMMATa.

18. MHOroo0Opa3ue KOHCTPYKTUBHBIX PEIICHUI

19. HeTpaauuuoHHblE KOHCTPYKTUBHBIE PEILIEHMUSL.

20. OCHOBHBIE TIOJIOKEHUS IPOEKTHPOBaHUTS ruaponpusona CJ] u ITTM.

21. Pa3paboTka NpUHIMIUAIEHONW CXEMBI.

22. BoIOOp 1 pacyeT OCHOBHBIX MaPaMETPOB M HCXOJHBIX JaHHBIX.

23. Pacuer MOIIHOCTHU U IOJJa4U HACOCOB.

24. Bo160p HACOCOB.

25. Be1O0p U pacyeT ruipOLUINHAPOB.

26. Bb160p THAPOMOTOPOB.

27. Beibop HampaBiIAIOMmei U peryaupyIoIei THApoannapaTypsl.

28. Bei60op GHIBTPOB.

29. Be16op TpyOONIpoOBOIOB.

30. Pacuer noteps faBIeHUS B THAPOCUCTEME.

31. [IpoBepouHBIi pacdeT TUAPONPUBOJIA.

32. Onpenenenunit mouHocty ¥ KITJ[ ruaponpusona.

33. TennoBo# pacueT rUAPONPUBOAA.
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6.4. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEJICTB

[lepeueHs BOIPOCOB K 3a4eTy, BOIIPOCHI U 3aaHHS AJISI CAMOIIPOBEPKH K TaOOPaTOPHBIM paboTaM U MPAKTHUECKUM 3aHATUSIM.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MO YJISA)

7.1. PexoMeHnayemas JinTepaTypa

7.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI1. [ bamra T.M., [I'mapaBnuka, ruipoMaliuHbl U Mocksa: 495
1 |Pymues C.C., |TUAPONPHBOABL: YIEOHHUK MamuHocTpoeH!
Hexkpacos e, 1982
BB,
BatibakoB
O.B.
JI1. | YnoBuHn B. I'mapaBnuka: yaeGHOe mocobue OpenOypr: | http://biblioclub.ru/index.php?
2 [T, Onen6a H. OpeHOyprekuii page=book&id=330600
A TOCYyIapCTBEHHBI
Il YHUBEPCUTET,
2014
7.1.2. JlonoiHUTEILHAS JTUTEPATypa
ABTODBHI, 3arinaBue W3narenscTBO, Koi-Bo D11 anmpec
JI2. | Kpectun 3amauHuK 0 ruApaBiuke ¢ npumepamu | CaHKT- 5
1 (E.A, pacyeToB: yueOHOE TTocoOne [TetepOypr:
Kpectun NLE. Jlans, 2014
JI2. | Kozeips U. IpakTrKyM 1O THApPABIIUKE Cankr- 1 http://e.lanbook.com/books/element.p
2 | E., IlukanoBa [etepOypr: hp?pll_1d=72985
. ®., XaHnos Jlans, 2016
H. B.
7.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TeJ1eKOMMYHUKAUMOHHOM ceTn "UHTepHeT"
D1 | DnexTpoHHBIN Katanor oubmmoreku bpl'yY http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?
LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21
CNR=&Z21ID=
22 | DnekTpoHHas 6ubanoTeka bpl'y http://ecat.brstu.ru/catalog
33 | DneKTpOHHO-OMOIHOTEYHAs CUCTEMA http://biblioclub.ru
«YHuBepcuTerckas OudaroTeka online»
34 | DnexrpoHHO-OMONMMOTEYHAas cucTeMa «M3matenscTBo | http://e.lanbook.com
«JIaHbBY
35 | HWudopmarnmonnas cuctema "Enunoe okHO foctyna k| http:/window.edu.ru
o0Opa3zoBaTenbHBIM pecypcam"
26 | Hayunas snektponnas ouomuoreka eLIBRARY.RU http://elibrary.ru
D7 | HuBepcuTeTCKas HHOOPMAIIMOHHAS CHCTEMA https://uisrussia.msu.ru/
POCCHA (YHC POCCHA)
98 | HammonanmweHast anekrponHas oudmuorexa HOb http://xn--90ax2c.xn--p1ai/how-to-search /
7.3.1 IlepeyeHb NpOrpaMMHOro odecneyeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.3 | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level

7.3.1.4 | Apxusarop 7-Zip

7.3.

1.5 [ Adobe Reader

7.3.

1.6 [ T1O "Antnnnaruat"

7.3.2 llepevyeHb NHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1 | HaumonanbHas snekrponHas oubnuorexka HOb

7322

VYuusepcurerckas napopmanuonnas cuctema POCCHUA (YUC POCCHUA)

73.2.3

7.3.2.4 | Hayunas snexrponHas ouommoreka eLIBRARY.RU

7.3.2.5

HNudopmanmonnas cuctema "ExquHoe 0OKHO ToCTyma K 00pa3oBaTelbHBIM pecypcam”

7.3.2.6 | Dnekrponnas oudmuoreka bpl'y

7.3.2.7 | OnextpoHHsIi Karanor oudnuoreku bpl'y

7.3.2.8 | «YHuBepcuTeTcKas 6ubnuoreka online»




7.3.2.9 | U3patensctBO "JlaHb" 351€KTPOHHO-OMOIHOTEUHAS CHCTEMA

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJITMHBI (MO YJIA)

2133 JlaGoparopus ruapo- Yuebnas mebeb.

MTHEBMOTIPHBOZA - Y4eOHO-1a00paTOPHBIA CTEHA A1 U3YYeHHS THAPABINIECKIX IPHBOIOB
«"'mppanuyeckue npuost ¢ IIJIK»

- I'mppaBnnyeckue 1 THEBMATUYECKHE CUCTEMBI M CPEJICTBA aBTOMATHUKU

- [TopraruBnas nadoparopus «Karmenbkay

2129 JlaGopatopust obmmeit VYueGHast MeOes.

TUJIPABJIMKU - NnTepaktuHas nocka SMARTBoard 6801 co BctpoerHbM Tipoektopom Unifi 35
(muar.77"/195,6 cm)

- TeneBuzop LCD 42" Phlips 42 PFL3605

- JlaGopartopHslii ctena «Pabota HacOCOB pPa3IMYHBIX TUIIOBY

2128-a JlexunonHas ayuTopus 1. YuyeOHast mebenb
(MynbaMMeIUHHBIN Kiace) 2. [lpoexrop mynstumenuitHeiii «CASIO» XJ-UT310WN ¢ HactenHbIM kpemienneM CASIO
YM-88

3. UnTepaktuBHas nocka Promethean 88 ActivBoard Touch Dry Erase 6 xacanwuii ¢
HACTEHHBIM KpEIUICHHEM H IIPOrpaMMHBIM obecriedeHneM Promethean ActivInspire
4. Monwnrop 17"LG L1753-SF (silver-blek)

5. Cuctemnsrii 610k (AMD 690G, mANX,HDD Seagate 250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD

2201 YHUTATBHBIH 3271 Nel VYueGHas Mebens
O6opynoBanue 10- [TK i5-2500/H67/4Gb (monutop TFT19 Samsung); npuntep HP Laser
Jet P2055D

9. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCIUIIJINHBI (MO YJIS)

B Xo/1e JTEKIIMOHHBIX 3aHATHI BECTH KOHCIICKTUPOBaHHEe yaeOHOro MaTeprana. OOpamiaTth BHUIMaHUE Ha KaTETOPHH,
(hopMyTHPOBKH, PACKPHIBAIOINNE COACPIKAHNE TEX WM MHBIX ABICHUH U IPOLIECCOB, HAYYHBIC BEIBOABI U IPAKTUIECKHUE
pEeKOMEeHaIHN.

JKenmatenpHO OCTAaBUTE B padOYMX KOHCIIEKTAX MO, HA KOTOPHIX JeTaTh MOMETKH U3 PeKOMEHIOBAaHHOHN JINTEPaTypHl,
JIOTIOJTHSAIOINE MaTepHa MPOCIyIIaHHON JICKIINH, a TaloKe MOJYSPKUBAIOIINE 0COOYI0 BXKHOCTD T€X MIIM HHBIX TEOPETHIECKUX
HOJNOKEHUH. 3a1aBaTh IPENOJaBaTe0 YTOUHSIOMINE BOIIPOCH! C HEIbI0 YSICHEHUS TEOPETUIECKUX MOI0KEHHUH, pa3peleHus
CIIOPHBIX CHTYaIui.

B xo0/1e MOATOTOBKH K Tab0OpaTOPHBIM paboTaM N3yYHTh OCHOBHYIO JINTEPATYPY, O3HAKOMHTECS C JIOTIOTHUTEIBHOH JINTepaTypoi,
HOBBIMU ITyOIUKALMSIMU B IEPHOANYECKIX M3AHUSX: XKy pHallaX, ra3erax u T.4. [Ipu 3TOM ydecTs peKOMEHAAINHY TIpenojaBaTels U
TpeGoBaHUsl y4eOHOIt mporpammel. JlopabaThIBaTh CBOM KOHCIIEKT JIEKIMH, ejlas B HEM COOTBETCTBYIOIIHE 3allCH U3 JINTEPATYPHI,
PEKOMEH/IOBaHHOI MperoaBaTesieM 1 MPeayCMOTPEHHOH yueOHOH mporpaMMO.

JlabopaTopHbie paObOTHI BHITIOIHSIOTCS TPYIIIIAMU U3 2-3 YEIOBEK.

OTueTsl 110 7a00paTOpHBIM paboTaM M MPAKTHUECKUM 3aHATHSIM JOJDKHBI COAEPIKATh:

1. Lens paGoTHI.

2. 3ananue.

3. IlpuHnunuanbpHas cxema paboTsl 1a00paTOPHON YCTaHOBKH.

4. IlosTanHoe BHINOIHEHUE 3a1aHUS.

5. 3akiroueHue.

IIpu moxroToBKe K 3a4eTy (B KOHIIE CEMECTPa) MOBTOPSITH IPOHACHHBII MaTepuall B CTPOTOM COOTBETCTBHH C yIEOHOM
HIpOrpaMMOH, IPUMEPHBIM IepeyHeM yueOHBIX BOIIPOCOB, BBIHOCSIIMXCS Ha 3a4eT U COEPIKAIIUXCS B JAHHOH ITporpamMMe.
Hcronb30BaTh KOHCIIEKT JICKIUH ¥ INTEpaTypy, PEKOMEHJ0OBaHHYIO npenoaaarenaeM. OOpaTtiuth 0co00e BHUMAaHHUE Ha TEMbI
y4eOHBIX 3aHATHH, IPOITYIIEHHBIX CTYICHTOM IT0 Pa3HBIM NpHIHHAM. [Ipr HE0OXOIMMOCTH 0OPATHTHCS 32 KOHCYJIbTalleH U
METOIYECKOH OMOIIBIO K MPEIOAaBaTeNIIO.

B yue6HOM mpolecce BBLAETAIOT JBa BUAA CAMOCTOSITENILHOM pabOThI:

- ayJUTOpHA;

- BHEAyIUTOPHASI.

AynuTopHasi caMOCTOsITeNIbHasl paboTa MO AUCIUILIMHE BBIIOIHAETCS Ha yUeOHBIX 3aHATHAX MO HETIOCPECTBEHHBIM
PYKOBOJCTBOM IpENoaaBaTells U 0 €ro 3aJaHulo.

BreaynuropHas camocTosTeNbHas paboTa BEITOTHICTCS 00yJaIoIMMCs 10 3aJaHUIO TIPEToaBaTeNs, HO Oe3 ero
HETIOCPECTBEHHOTO YJ9acTHsI.

ConeprkaHue BHeAyAUTOPHON CaMOCTOSITENIbHOM onpeenseTcsa B COOTBETCTBUY C PEKOMEHAyeMBbIMH BUIAMH 33IlaHUI COTIacHO
NpUMEpHOH 1 paboueil mporpaMM y4eOHOW AUCIIATUTHHEL.

Bunamu 3ananuii 17151 BHEAYJUTOPHON CAMOCTOSITEIBHOW PaOOTHI SIBIISFOTCSI:

- A7 OBIIAJICHUS 3HAHUAMU: YTCHUE TeKcTa (ydeOHUKa, IEpBOMCTOYHUKA, JOMOIHUTENbHOMN IUTepaTyphl), COCTaBICHHE IIaHa
TEKCTa, TpauiecKoe N300pakeHNE CTPYKTYPhI TEKCTa, KOHCIIEKTHPOBAHNE TEKCTA, BHITUCKH U3 TEKCTa, paboTa co CIOBapsIMU U
CIPaBOYHUKAMH, O3HAKOMJICHHE C HOPMaTHBHBEIMH TOKYMEHTaMH, YIeOHO-HcCIIejoBaTeNIbcKas paboTa, NCIIOB30BaHNE ayIno- 1
BUJIeO3anKcel, KOMIbIOTEPHOU TexHUKH U MHTepHeTa u ap.

- A7 3aKpeIUIeHUs M CHCTeMaTU3aluy 3HaHUH: paboTa ¢ KOHCIIEKTOM JIEKIIH, 00paboTka TeKcTa, IOBTOpHas paboTa Hax
yueOHBIM MaTepuaioM (yueOHHNKa, TEPBOMCTOYHNKA, TOTIOTHUTEIFHOM JIUTEpaTypHl, ayJH0 U BHCO3aINCeH, COCTaBIICHUE TTaHa,
COCTaBJICHHUE TAOJHII TSI CHCTEMaTH3aIMX Y9eOHOI0 MaTepraia, OTBET Ha KOHTPOJIBHBIE BOIIPOCHI, 3aMI0OTHEHNE pabodelt TeTpa,
aHamUTHYeCKas 00paboTKa TeKCTa (aHHOTUPOBAaHUE, PELIEH3UPOBaHNE, peepupOBaHre, KOHCIIEKT-aHAIN3 U 1), TOATOTOBKA
MyJIFTUMEZINa COOOIIECHMIT/ TOKIIa/IOB K BBICTYIUICHUIO HA ceMUHape (KoH(epeHun), moaroToBka pedepara, cCocTaBIeHHE
6ubmorpadum, TEeMaTHYECKUX KPOCCBOPAOB, TECTHPOBAHUE U JIP.

- anst GOpMUPOBAHUS yMEHHI: pEIICHUE 33a7a4 U YIPaKHEHUH 110 00pa3ily, pelIeHne BapuaTUBHBIX 3a/1a4, BEIITOTHEHHE




gepTeiKe, cXeM, BBINOTHEHUE PacueToB (TpahuuecKux paboT), pelIeHe CUTYallMOHHBIX (IPO(ecCHOHANbHBIX) 3a/1a4, HOATOTOBKA
K JICJIOBBIM MI'paM, IPOSKTUPOBAHUE M MOJICIMPOBAHUE PA3HBIX BHIOB U KOMIIOHEHTOB NPO(ECCHOHAIBHOMN NeITeIbHOCTH,
OITBITHO SKCTIEPUMEHTAJIbHAS padoTa, pedIeKCUBHBINA aHAIN3 IPO(hECCHOHATIBHBIX YMEHHUH C NCTIONIF30BaHUEM ayIHo- 1
BU/ICOTEXHUKH U JIP.

CamocrosTenbHast paboTa OCYIIECTBISIETCS MHIMBUAYaIbHO WM TPYIIIAMH CTYICHTOB B 3aBUCHMOCTH OT LI€JIH, 00beMa,
KOHKPETHOW TEMaTHKH CAMOCTOSATENBHOH pabOThI, YPOBHSI CIIOXKHOCTH, YPOBHSI YMEHUH CTYICHTOB.

KoHTpoibs pe3ybTaToB BHEAYAUTOPHOIH CaMOCTOSTEIFHON PaOOThl 00YJaIOIIHXCS MOXKET OCYIIECTBIIATECS B TIpeieslax BpEMEHH,
OTBEJICHHOTO Ha 0043aTeIbHbIC Y4eOHbIE 3aHATHSA 110 JUCIUIIIMHE U BHEAYAUTOPHYIO CAMOCTOSTENIbHYIO pabOTy CTYJEHTOB I10
JUCLMILTMHE, MOXKET POXOIUTh B TMCEMEHHOM, YCTHOW MM CMeLIaHHOH (opMe.




