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AnHoTauus paboyei nporpaMMsbl JHCUHILIHHDI

HHCIIHHIIHHH «Bo300HOBJIIEeMBbIe HCTOYHHKH JHEPIrdH H COBpEMEHHOE oﬁopynonanne B

cucremax TI'B»

Mecmo OUCYunIuNbl — oucyuniuna eapuamusnou yacmu bnoka 1. JJucyunnuner (Mooynu)

mpyodoemkocme - 4 3E / 144 uaca
gopma ammecmayuu - IK3aMeH

I]env ocsoenus

dopmupoBanKe y 00y4arOmuMXcs KOMIIETEHIHH B 061acTH BO30OHOBIISIEMBIX

oucyunIuNbl MCTOYHHKOB JSHEPIrUM M OOOpYJOBaHHS, MCIOIb3YEMOI0 B COBPEMEHHBIX
CHCTEMax TeIUIora3ocHabXeHHsS H BEHTUJIALIMH.

Komnemenyuu, OIIK-4 crnocoOHOCTBIO JEMOHCTPUPOBATh 3HAHMA (YHIAMEHTAILHBIX H

gopmupyemvie 6 NPUKJIAHBIX JUCIHUILIMH IPOrPaMMBbl MaruCTPaTyphl

pesynbmame ITK-2 BiazienneM MeTo/1aMH OLIEHKH HHHOBAIlMOHHOIO IIOTEHIIMaIa, PUCKa

oceoenus KOMMEpLHMAIM3aMA  NPOEKTa, TEXHHKO-DKOHOMHYECKOr0  aHaiu3a

oucyuniunbl IPOEKTUPYEMBIX OOBEKTOB H IIPOIYKIIHH

I1K-3 obiaganueM 3HaHUSIMU METOZOB IIPOEKTUPOBAHUS U MOHUTOPHHTA
3JJaHUH ¥ COOPYXKEHHI, MX KOHCTPYKTHBHBIX JIEMEHTOB, BKJIIOYAs METO/IbI
pacueTHOro 00OCHOBaHHMS, B TOM YHCJIE C UCIIOJIb30BAHUEM
YHHBEPCAIBHBIX ¥ CIICIHATH3NPOBAHHBIX IPOIPAMMHO-BBIYHCIIMTEILHBIX
KOMILJIEKCOB ¥ CUCTEM aBTOMAaTH3MPOBAHHOTO IIPOEKTHPOBAHHUS

IIK-5 criocoOHOCTEIO pazpabaTeIBaTh METOIMKH, IUIAHBI ¥ IIPOrPaMMBbl
IPOBE/ICHUS HAYYHBIX UCCIIEJ0BaHUN ¥ Pa3pabOTOK, TOTOBUTH 3aJaHus JUIs
MCIIOJIHUTEIICH, OPraHU30BBIBATh IIPOBE/ICHAE IKCIIEPUMEHTOB U
MCIIBITAHU, aHAIM3UPOBaTh U 00001IaTh UX pe3yJIbTaThl

I1K-8 BnajgenueM criocobamu GpuKcanuu 1 3aimmThl 00LEKTOB
MHTE/LIEKTyaIbHOM cOOCTBEHHOCTH, YIIpaB/IeHHs pe3yJibTaTaMH Hay4yHO-
MCCJIE/I0BATE/ILCKOM JIEATEIbHOCTH M KOMMEpPLIHAIN3allMK [TPaB Ha
00BEKTHI MHTEJIEKTYaIbHOH COOCTBEHHOCTH

IIK-9 ymeHHeM Ha OCHOBE 3HAHHS I1€JarOrM4ecKUX IPHEMOB IIPUHUMATH
HEIOCpPEeJACTBEHHOE  ydacTHe B 00pa3oBaTelbHOH  JIeSTEIBHOCTH
CTPYKTYPHBIX IOApa3jeneHuii  00pa3oBaTe/IbHOW  OpraHM3aluy 110
npodUIII0 HAIIPABJICHHS I10ITOTOBKH

3uanusn, ymenus u
HABLIKU, NOYYaAeMble
6 npoyecce 0CB0EHUs
OUCYUNIUNHBL

3narh:

- OCHOBBI [IPOIIECCOB TEILIOMACCOIEpeHOca 1 dHeprocoepekeHus B
amaparax cucreM TI'B:

- OCHOBHBIE 3Tallbl TEXHUKO-9KOHOMHYECKOI0 aHa/IM3a IPOEKTHPYEMBIX
cucreM TI'B Ha ocHOBe coBpemMeHHOr0 000py0BaHUs U BO30OHOB/ISEMBIX
HUCTOYHHMKOB JHEPIUH;

- METO/IbI MpoeKTHpoBaHusA cucteM TI'B Ha ocHOBe pacueTHOrO
obocHoBaHHS U M0A00pPa COBPEMEHHOI0 000PY0BaHHUSA C HCIIOIB30BAHHEM
B0300HOBJIIEMBIX HUCTOYHUKOB JHEPIHH;

- METO/IMKH, I1JIJaHbl ¥ IPOrPaMMBI IIPOBEICHHS HAYYHBIX HCCIIEI0BAHHUH H
pa3paboToK 110 TeMaTHKE JAUCHHILUIMHEI,

- AICTOYHUKH Hay4YHO-TEXHMYECKOH M aTEHTHOH MHOpMaLUH 110
BOIIPOCAM MCIIOJIb30BAHUS BO30OHOBIIIEMOM JHEPIUH,

- [leJlJaroru4ecKue IpueMsl 00pazoBaTeIbHOR AESATEIBHOCTH IIPH
opraHu3anuy y4ebHo-11o3HaBaTeIbHOM 3KCKypeHuH B LlenTpe MHxeHnepHbIx
Cucrem KI'ACY.

Ymern:

- ONIpe/IeNIATh UCXO/IHBIE JaHHBbIE JUIA IpoeKTHpoBanusa cuctem TI'B ¢
HCIT0JIb30BaHUEM COBPEMEHHOr0 000pY/10BaHUS M BO30OHORIISEMBIX
HCTOYHMKOB YHEPIUH, HA OCHOBE 3HaHUs (yHIaMEeHTaIbHbIX U
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NPUKJIaJHBIX JUCIMIIIMH IPOrpaMMBbl MarucTpaTyphl;

- HCNOJIL30BATh METO/IbI OLICHKHA HHHOBAIIMOHHOI'O MOTEHIHAlIa CHCTEM
TI'B, npoeKkTHpyeMbIX Ha OCHOBE BO30OHOBISEMBIX HCTOYHUKOB JHEPIUH;
- IpOEKTHPOBaTh cucTeMsl TI B, ucnoe3yromue coBpeMeHHOe
obopyaoBaHue U BO30OHOBIISIEMbIE HCTOYHHKH SHEPIUH;

- OPraHU30BBIBATH IIPOBECHHE IKCIIEPUMEHTOB H MCIIBITAHUM,
aHaIM3UpoBaTh U 00001aTh UX pe3y/IbTaThl;

- IPOr'HO3UPOBATh U YIPABJISTH Pe3yJIbTaTaAMH Hay4HO-HCCIIEI0BATEILCKOM
JEeATEIBHOCTH BO30OHOB/ISIEMBIX HCTOYHHKOB JHEPIUH;

- OpPraHU30BaTh ¥ NPOBECTH 0030PHO-03HAKOMHUTEIILHBIE U TEMATHYECKHE
skckypcuu B Llentpe Unxenepueix Cuctem KI'TACY

Buaajers:

- HaBBIKAMM pacdera TeIuiIoMaccooOMEHHBIX amnmapatoB cuctem TI'B,
4acTh KOTOPBIX HAXOUTCS HA IEpeIoBOM pyOexe HayKH;

- ClIOCOOHOCTBIO IPOBOIUTE TEXHUKO-3KOHOMHUYECKOEe 000CHOBAHUE IIPH
BeIOOpE COBpeMEHHOIr0 000py10BaHus JUIs IpoeKTHpYeMbIX cucteMm TT'B ¢
HCII0JIb30BaHMEM BO300HOBIISEMBIX HCTOYHHKOB YHEPIUH,

- OCHOBHBIMH ITpHEMaMH paboThl ¢ YHUBEPCAIBHBIMHU H
CHEIMATH3HPOBAHHBIMHU IIPOIPAMMHO-BBIYMCIIMTEIbHBIMU KOMIUIEKCAMH U
cUcTeMaMH aBTOMaTH3UPOBAHHOTO IpoeKTHpoBaHus cuctem TI'B,
MCII0JIB3YIOIIUX COBpeMEHHOE 000pyI0BaHHE U BO30OHOBIISIEMBIE
MCTOYHUKH SHEPIHH;

- c110cOOHOCTEIO pa3pabaTeiBaTh METOAMKH, ILIAHBI U IIPOTPaMMBbl
IIPOBEJIEHHUs HAy4HBIX MCC/IeJOBaHUI U pa3pabOTOK 110 TEMaTHKE
JMCLUIUIMHBL;

- ciocobamu (PUKCAIMK U 3aIIUTH 00BEKTOB HHTEIUIEKTYaIbHOM
coOCTBEHHOCTH B 00J1aCTH BO300OHOBIISIEMBIX HCTOYHMKOB JHEPIHH;

- 06pa3HO-KOHKPETHBIM NIPECTaBIEHHEM 00 YPOBHE TEXHHUECKON
OCHAIIIEHHOCTH COBpeMeHHBIX cucTeM TI'B, o TpeboBaHMAX COBPEMEHHOTO
IIPOM3BOJICTBA K NPod)ecCHOHAIBHOM NOAr0TOBKE pabOTHHUKOB B 0611aCTH
BO300HOBIISIEMBIX HCTOYHHKOB 3HEPIrHH

Kpamxas
xapakmepucmuxa
QUCYUNTUHDL
(ocHosHble B0KU U
membl)

Jucummumuaa «Bo306HOBIIIEMBlE HUCTOYHUKH SHEPIMH U COBPEMEHHOE
obopynosanue B cucremax TI'B» u3yuaercs B 3 ceMecTpe ¥ BKJIIOYAET
ClIE/IYIOIINE pa3/IeIIb:

Pasnen 1. Dueprus connuna

Pasnen 2. BerpoBasi sHepruu

Pa3zien 3. Dueprus GuoTonmea

Pasnien 4. CoBpemenHoe o00pyJ0oBaHMeE /17151 CHCTEM OTOIUICHHS U
BEHTWISILIMH




HEJIb OCBOEHHUSA JUCITUITJIMHBI

[lenpl0 OCBOEHHS JMCIHIUIMHBI «Bo3o0HOB/IsEMbIe HCTOYHHKH JHEPrHH H
coBpeMeHHbIX o0opyaoBanne B cucremax TI'B» sBnsercs dopmupoBanue y obyuarommxcs
KOMIIETeHIIM B 001acT BO300HOBJISIEMBIX HCTOYHMKOB JHEPruM M o0opymoBaHuMs,
HCII0JIb3YEMOI0 B COBPEMEHHBIX CHCTEMAX TEIUIOra30CHabXKEeHUS U BEHTHIIALIMY.

1. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHHS 110 JUCHHUILIMHE

B pe3yibTare OCBOEHHMS OCHOBHOH IpodeccHOHaIbHOH 00pa3oBaTebHONW IPOrpaMMbl
Beiciero obpazopanus (natee — OIIOII BO) marucTparypbl 110 HalpaBI€HHMIO IOATOTOBKH
08.04.01 Cmpoumenbcmeo, HalIpaBJIeHHOCTD (IIPOGHIIL) IOATOTOBKH DHep2oaghgpexmusnocme u
anepzocbepexcenue 6 30anusx 00ydalOUMiics JODKEH OBIAJETh CICAYIOIMIMMH pe3ylibTaTaMH
no guciuiuimHe «Bo3o0HoB/IsIeMble HCTOYHHKH JHEPrHH H cOBPeMeHHBIX o0opyl1oBaHHe B

cucremax TI'B»

Tabiuua 1.1. Kapra popMupoBaHus KOMIETEHIIUH 110 IMCLHILIMHE
Kon Pesynbratsl ocsoenus OIMOTT [lepeyeHb NIaHUPYEMbIX Pe3yJIbTATOBR 00YUEHHs MO
KOMINETCHLUHWH (‘()()E[).)I('UHML’ KU.WHBH!(.’HMH!:I JUCLIHUILTHHE
OIIK-4 | ciocoGHOCTD 3HaTh: OCHOBBI IIPOLIECCOB TEILIOMAcCoNepeHoca
JIEMOHCTPHUPOBATE 3HAHUS u SHeprocOepexeHnus B annaparax cucreM TI'B
dbyH1aMeHTAIBHBIX U YMeTh: onpe/iesiTh UCXOAHbIE JaHHbIE JUIs
IIPUKJIA/IHBIX JAUCIHUILIMH MIPOEKTUPOBaHMUs COBpeMeHHBbIX cucTeM TI'B na
IIpOrpaMMBbl MarucTpaTypbl | OCHOBE 3HaHHUS QYHIAaMEHTAIbHBIX U
NPUKJIAHBIX TUCLMILIMH IPOTrPaMMEI
MarucTparypsl;
Brnazners: HaBBIKaMH pacueTa
TenjaomMaccooOMeHHBIX amnmapartoB cuctem T1'B,
4acTh KOTOPBIX HAXOJUTCS Ha IepeloBoM pybexke
HayKH
IK-2 BJIaJICHME METO/IaMM OIIEHKH | 3HaTh: OCHOBHBIE JTAIbl TEXHUKO-
WHHOBAIHOHHOI'O 9KOHOMHYECKOI'0 aHAJIN3a [IPOEKTHPYEMBIX
NOTEHIIMaIa, pUcKa cucteM TI'B Ha OCHOBE COBPEMEHHOI0
KOMMeEpLHAIU3aluu 00opynoBaHHs ¥ BO30OHOBIISEMBIX HCTOYHHKOB
IIpOEKTa, TEXHUKO- JHEPrHHU
IKOHOMMYECKOI0 aHajiu3a YMeTh: HCIO0JIB30BaTh METO/IbI OLIEHKH
IPOEKTHPYEMBIX 00BEKTOB U | HHHOBAIIHOHHOTO NoTeHIuana cucreM TI'B,
IPOJYKLHH IPOEKTHPYEMEIX Ha OCHOBE BO300OHOBIISEMBIX
HUCTOYHUKOB JHEPIHH.
BraneTs: cnocoOHOCTHIO TPOBOAUTH TEXHUKO-
9KOHOMHYECKOe 0O0CHOBaHMeE IIPH BEIOOpE
COBPEMEHHOI0 000py10BaHUS JUIst
npoektupyeMsix cucteM TT'B ¢ ucnosnb3oBanueM
B0300HOBJISIEMBIX HCTOYHUKOB DHEPIrUH
IIK-3 o01ajanue 3HaHUAMH 3HaTh: MeTO/Ibl IpoeKTHpoBanus cucteM TI'B Ha
METO/IOB IIPOCKTHPOBAHUS U | OCHOBE pacueTHOro obocHoBanus U nojabdopa
MOHMUTOPHUHTIA 3/JaHUH U COBpEMEHHOT0 000pY/1I0BaHMs C MCIIOJIb30BAHUEM
COOpYKEHMI, UX B0300HOBJIIEMBIX HCTOYHHMKOB SHEPIUH
KOHCTPYKTHBHBIX YMets: npoekTupoBath cuctemsl TT'B,
9JIEMEHTOB, BKJIIOYas HCIOJIB3YIOIIME COBPEMEHHOE 000pyI0BaHHE U
METO/Ibl PACYETHOI'O B0O300HOBJISIEMBIE HCTOYHHKH YHEPTHH.
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060cnoaa}m3, B TOM 4YHUCJIEC C

Branets: OCHOBHBIMH IIpHeMaMH paboThl ©

MCIIOJIb30BAaHUEM YHHUBEPCATLHBIMU U CTIEIIHAIN3APOBAHHBIMH
YHHUBEPCAIbHBIX U IPOrpaMMHO-BBIYUCIIUTEIbHBIMA KOMILJIEKCAMHU U
CHeIHaN3UPOBAHHbIX CHUCTeMaMH aBTOMAaTH3HPOBAHHOIO
IIpOrpaMMHO- npoexkTupoBanus cucteM TI'B, ucnoas3zyrommx
BBIUUCITUTEIbHBIX coBpeMeHHOe 0bopyioBaHHEe U BO30OHOBIIsIEMBIE
KOMILIEKCOB M CUCTEM HUCTOYHHKH JHEPTHH.
aBTOMAaTH3MPOBAHHOIO
IIPOEKTHPOBAHHUSA

IK-5 CrocOOHOCTBIO 3HaTh: METOAWKH, IUIAHBI M  IIPOrpaMMBbI
pa3pabaTbIBaTh METOIMKH, NPOBEJICHHsT  HAY4YHBIX  MCCIIEJIOBaHMH  H
IUIaHBI ¥ IPOTPaMMBbI pa3paboTOK N0 TeMATHKE JUCIUIUIHHEI
IIPOBE/ICHUS HAYYHBIX YMeTh: OpraHu30BLIBAaTh [IPOBEICHHUE
HCCIIeIOBaHUI U 3KCIIEPUMEHTOB M UCIIBITAHUM, aHAJIM3UPOBATE U
pa3paboToK, rOTOBUTH 00001maTh UX pe3yJbTaThl
3a/IaHus U1 UCTIOJTHUTENECH,

OpraHu30BBIBAThH Bnaners: ciocobHOCTBIO pa3pabaThIBaTh
IIPOBEJICHUE JKCIIEPUMEHTOB | METOJIUKH, IUIAHBI ¥ IIPOrPaMMBI IIPOBEICHHS
¥ MCIBITAHMIA, HAYYHBIX MCCIIeJOBaHM M pa3paboTok 1o
aHaJIM3upoBaTh U 0000ImaTh | TeMaTHKe JMCIMILIAHEI

MX pe3yJbTaThl

ITK-8 BlIaJIeHUEeM criocobamMu 3HaTh: HICTOYHMKHA HAYYHO-TEXHUYECKOH M
dukcanuu 1 3amKUTHI IaTeHTHOM MH(GOPMAIIMK IO BOIIpOCaM
00BeKTOB UCIOJIF30BaHMS BO30OHOBISIEMOM YHEPIHH
MHTEIJUIEKTYaIbHOM VYMeTh: IpOrHO3UpOBaTh U YIPaBIATh
coOCTBEHHOCTH, YIIpaBJIEHUs | pe3y/bTaTaMH Hay4HO-HCCIIE/I0BATEIbCKOM
pe3yJibTaTaMH Hay4HO- JIESTeIbHOCTH BO30OHOBIISIEMBIX UCTOYHHKOB
UCCIIeI0BATEILCKOM SHEPruu
JIESITEJIbHOCTH U Bnaners: cnocobamu GUKCalMK U 3aIIUTHI
KOMMEPIHMAIM3aLHHK IPaB Ha | 00bEKTOB HHTE/LUICKTYalbHOH cOOCTBEHHOCTH B
0OBEKTHI MHTEJUIEKTYalIbHOH | 0011acTH BO30OHOBIISIEMBIX HCTOYHMKOB YHEPIUH
cOOCTBEHHOCTH

IK-9 YMEHHE Ha OCHOBE 3HAHUS 3HaTh: NIeJaroru4ecKue npueMbl

IeIaroru4ecKuX MpHEMOB
IPUHAMATh
HEIOCpe/ICTBEHHOE Y4acTHeE
B 0OpazoBarebHOM
JIEATEIBHOCTH CTPYKTYPHBIX
110/IpasIeIeHHI
obpazoBareabHOR
OpraHH3aIMy 1o npoduro
HaNpaBJIeHUs I10ArOTOBKH

obpa3oBaTeIbHOM 1eATEILHOCTH IIPH
opraHu3almy y4eOHO-1103HaBaTeILHOM
skckypceun B llentpe Mnxkenepueix Cucrem
KI'ACY.

VMeTh: OpraHu30BaTh ¥ IPOBECTH 0030pHO-
03HAKOMHUTEIbHBIE U TEMAaTHYECKHE IKCKYPCUH B
Ilentpe Urxenepusx Cuctem KI'ACY.

Bnanets: 06pa3HO-KOHKPETHBIM IIPEACTABICHHEM
00 ypoBHE TEXHHYECKOH OCHAIIEHHOCTH
coBpeMeHHEIX cucTeM TI'B, o TpeboBanusx
COBPEMEHHOTO IPOH3BOJICTBA K
npo¢eCCHOHATEHOM MOAr0TOBKE pabOTHHKOB B
o61acTH BO300HOB/IAEMBIX HCTOYHHKOB YHEPIHH.

2. MECTO JUCHHUILUIMHBI B CTPYKTYPE OIIOII

Jucuunimaa * Bo3oOHOBIIsIEeMble HCTOYHHUKH SHEPIMHM M COBPEMEHHBIX 000py/l0BaHME B
cuctemax TI'B“ oTHocutcs k BapumatMBHOH d4acth bioka 1 «Jlucumiuimebl (MOIYIH)»
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pabouero yyebHoro naxa.

Jlis OocCBOGHMS JaHHOM JIMCUMILIMHBI HeOOXO/JMMBI YMEHHsS, 3HAHHA M HAaBBIKH,
dbopMupyeMBIe IPEeIIECTBYIOLMMH JIMCIUILIMHAMU b1.b.02. Maremarudeckoe
mozemmpoBanue, b1.B.01. OcnoBsl HopMupoBaHus Heprocbepexenus B Poccuu M 3a pybexom,
B1.B.05. TeruiomacconepeHnoc u sHeprocbepexxenue B annaparax cucrem TI'B, B1.B.JIB.01.02
HNudopMaumoHHOE MOJICIMPOBAHHUE B HHXCHEPHBIX CHCTEMAx

JlucumiuiMHa sBJIsieTCs Npe/ecTBYomed 1 HeoOXxoauma JUis IPOBE/ICHHS IIPAKTHKHM 110
NOJIYYEHHIO TPOGECCHOHAIBHBIX YMEHMH M OnbiTa NpOoQEeCCHOHAIBHOH JIEATEIbHOCTH,
IPE/UIMILIOMHOMN [IPAKTHKH, TOJIrOTOBKH BBITYCKHOM KBaJIM(HKAIMOHHON paboThl MarucTpa.

JlucumimHa u3ydaeTcs B 3 ceMecTpe Ha 2 Kypee I1pu 04HOoM Gopme oOyyeHus.

3. OFBEM JIMCIMILIMHBI U BU/Ibl YYEEHOW PABOTbI

O6u1as Tpy/10€MKOCTh JJHCIMILIHHEI cocTaBiseT 4 3.e., 144 akaJleMHYecKHX Jaca.

Paciipesiesienne o0beMa MCHMIUIMHBI [10 CEMECTPaM M BHJ/IaM 3aHATHI, a TAKKE 4acoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydalomuxcs ¢ penojaBaTelieM i Ha CaMOCTOSTE/IbHYIO
paboTy 00y4arommxcsi B COOTBETCTBHHU ¢ pabounM y4eOHBIM IJ1aHOM, NTPE/ICTABIEHO B Tabiuie
3.1

Ta6iuna 3.1. O6beM JUCHUIUIMHEI 110 BUAaM y4eOHo# paboThl (B akajieM. yacax)
Tpy10eMKoCThb, aKa1eM. HAChI

i Cemectp O6bem
Bua yueGHoii padoTbl Pacnpenenenue i
KOHTAKTHOI
4acoB 3
paboThbl
AyauTOpHAsi KOHTaKTHAasi padoTa (Bcero), B TOM 4Hcie 54 54 54
3aHATHA JIEKLIHOHHOTO H CEMHHAPCKOTO THIIOB:
- nekumu (JI) 18 18 18
- npakTHyeckue 3anatus (113) 36 36 36
CamocTosnTeibHAs padoTa (Bcero), B TOM YMCIIE: 90 920 2
- mo pasaeiay “P — nuauBuayaiabuas padora” 30 30
- pacyerHo-rpaduyeckas padbora (PI'P) 20 20 1
- konnokBuyM (Kui.) 10 10
- no pasaeay “T — Tekymas pabora” 60 60

- CAMOCTOATE/IbHOE H3YUYEHHE Pa3JIe/ioB,
- popaboTKa U NOBTOPEHHE JIEKLIMOHHOTO
Marepuaa, yreH1e y4eOHHKOB, JI0MOIHHTE IbHOI
JUTEpaTypel, paboTa co CnpaBOYHHKAMH, 24 24
03HAKOMJIEHHE C HOPMATHBHBIMH H
METO/IMYECKMMH JIOKYMEHTAMH;

- NOJITOTOBKA K MPaKTHYECKHM 3aHATHIM

- MOJIFOTOBKA K 3K3aMeHy 36 36
Bua npoMeXyTo4HOH aTTEeCTAHH IK3. IK3. 1
Obmas Tpy10€MKOCTL | aKaJeMHYECKHE Hachl 144 144 56
AMCUHILTHHBI 3a4ETHBIE €1HHHIIBI 4 4

4. COAEPXKAHHME JIMCHHUIIVIMHBI

Conepxanue IUCHMIUIMHBI CTPYKTYpHpYyeTCs I10 TeMmaM (pasjenaM) ¢ YyKa3aHHEM
OTBEJCHHOIO Ha HHX KOJHMYECTBA aKa/JeMMYECKUX 4acoB M BHJIOB YUCOHBIX 3aHATHI JUIs OUHOM
¢dopMbI 00yUeHHS.



Tabmuua 4.1 Copepixanue 3aHATHIA JICKIIMOHHOI'O THIIA (JIEKIIMH) /115t O4HOH GopMbl 00yueHHs

Howmep paznena

HauMeHoBaHHe TeMbl JIEKLIMOHHOIO 3aHATHS, KpaTKoe€ COACpKaHHE

O0beM,
aKa/1.4achl

Pa3zgen 1
DHeprus
COJIHIIA

Tema 1: ®opMbl HEPruM, SHEProHOCUTEIH. BHIBI HCTOYHHKOB
SHEprud. TpaJMIMOHHBIE M  HETPAJIHLHMOHHBIE HMCTOYHHKH
sHeprud. CoJHIE KaK MCTOYHMK OSHEprud. MHTEHCHMBHOCTH
COJIHEYHOTO M3TydeHHs. 10/10BOi XO0J IIPAMOH COJIHEYHOH
pajguanuu. M3aMmepeHue XapakTEpHCTHK COJIHEYHOM pajHalyvu.
ITpubopsl.

Tema 2: ConHedHble YCTAHOBKHM M CHCTEMBI TENJOCHAOXeHHs.
Knaccubukanmss ¥ OCHOBHBIC — DJIEMEHTBI  IE€IHOCHCTEM.
CoJiHe4HBIE KOJUIEKTOPBI ¥ reJinonpueMHuky. TerioBoi 6ananc u
XapaKTEepUCTHKHA COJHEYHOI0 KOJUIEKTOpa. AKKYMYJIATOPEI Telia

Tema 3. ConHeuHble dNeKTpUueckue cucreMsl. IIpeobpazoBanne
COJTHEYHOH 3HEPrUM B AIEKTPUYECKYI0. POTOIIEKTPHIECKHE
cBOMCTBa p-n nepexoa. KoHCTpyKIMH ¥ MaTepHaiibl COJIHEYHBIX
3]1IEMEHTOB. BollbT-aMnepHas XxapakTepHCTHKA COJTHEYHOTO
JJIeMEHTa

Paznen 2
BerpoBas
JHEPrUH

Tema 4: OCHOBBI TEOPHH BETPOYCTaHOBOK. PaboTa nmoBepxHocTH
pH JleficTBUM Ha Hee cuilbl BeTpa. Kilaccuueckas teopus
ujleansHoro Berpsaka. Knaccuduxanms BeTpo/Buraresiei no
HPUHIMITY pabOTEI.

Pa3gen 3
DHeprus
ouoTonmBa

Tema 5: llowstue wm kiaccudukamus OuorommBa. CoctaB M
CBOMCTBA 3KCKPEMEHTOB XXKMBOTHBLIX M NTHI. BeIxox Ouorasa us
CEIIbCKOXO3SMCTBEHHBIX  0oTX0ji0B.  ColppeBass  0aza s
IIPOM3BO/ICTBa OHorasa.

Tema 6: Tluponus (cyxas neperonka). TepmoxuMudeckue
npoueccel. CiuproBas (pepmenTanus (bpoxenue). buopeakrop.
[ToaroroBka u nojia4a ceipbs. Iloaiepxanue nocToSHHOR
TeMmIneparypsl B 6uopeakrope. CucreMa nepeMelINBaHus ChIPbs B
buopeakTope. CHCTEMa XpaHEHHs M MCII0JIb30BaHUs Ouorasa.

Pa3znen 4
CoBpemenHoe
obopyioBaHHe

JUISL CHCTEM
OTOILJICHUS U
BEHTUJISALIMU

Tema 7: CoBpeMEHHBIE IPUTOYHLIE LIEHTPEL. PasMemenue u
KOHCTPYKTHBHOE MCIIOJIHeHHE. BenTuisTopsl. TemnoyTuim3aTropsl.
Ob6opyioBaHuMe /Ul OYMCTKH IIPUTOUHOTO Bo3ayxa. O6opynoBanue
JUIsl HarpeBaHus IPUTOYHOTO Bo3Iyxa. IIponecchl H3MeHeHUs
BO3/lyXa IIPH YBJIQKHEHHH pa3In4HbIMH CIIOCOOaMH.

Tema 8: CoBpemeHHOE 000pY/I0BaHHE CUCTEM OTOILICHHS.
OromutensHble Npubopsl. PeryimpoBounas apmarypa.
O6opyznoBaHue /15 OnpejieieHus oTiycka temia. TpyOsl,
GbuTHHTH, Tpokiaika. KBapTHpHBIE CTAHIMH.

Tema 9: Tennossle Hacockl. [{uxin. Knaccudukamms. [Ipumenenue
TEIUIOBBIX HACOCOB B CHCTEMaX OTOIUICHHUS, BEHTHIALIUY H
KOHJJMIITHMOHHPOBAHHA.

HTOI'O
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Tabnuna 4.2 JlaboparopHsle paboTh! Uit 04HOM GOPMEI 00yUeHHS

Hannwiti 6ud pabomoi ne npedycmompen y4ebnuvim nianom




Tabnuna 4.3 [IpakTuyeckue 3aHATHS JUIS O4HOM HOpMBI 00yUeHHS

HOMFT%Ei?jueﬂa Tema W coaepxaHHe NPaKTHYECKOTO 3aHATHA a]g?;"f;:’bl

I13 1. DKcKypcHs — KaK OJIMH U3 METOIOB IIPHOOpETCHUS 3HAHUIHA
M cOCTaBHas 4acTh yueOHoro npouecca. YueOHO-1103HaBaTe IbHbIE ’
skckypeun B Llentpe Mmxkenepubix Cuctem KI'ACY. O630pHO-
03HAKOMHTEJILHBIE, TEMATHYECKUE IKCKYPCHH.

Prsyii 1.3 I13 2. Onpezenenue BOIbT-aMIICPHON XapaKTEPUCTHKH )

TeMbl:l-:fl (HOTOIEKTPUYECKOIO MOLYJIs
I13 3. OnpezneneHue 3aBUCHMOCTH MAaKCUMAJIbHOM MOIIIHOCTH
(OTO3EKTPUYECKOI0 MOJIYJIS OT €ro TEMIIEPaTyphl H 2
JHEPreTHUECKONH OCBELICHHOCTH.
I13 4. OnpeseneHue pexxMMOB paboTh! BETPOIEKTPOreHeparopa 2
I13 5. Onpejienenue 3aBUCMMOCTH YacTOThI BpaIllEHUSA 5
BETPOTYpOMHBI OT CKOPOCTH BETpa
I13 6. Onpenenenne a3poAMHAMHUYECKOTO COIIPOTUBIICHHS U )
sbdexTHBHOCTH QMIBTPA 10 aTMOC(EPHOH IIBLIH
I13 7. Oupenenenue koddpduunenTa Ternonepeiadu u )
COIIPOTHBIICHUS Kajlopudepa poxoay Bo3ayxa
I13 8. OnpeneneHue NPON3BOAUTEILHOCTH, IIOJTHOTO JaBJICHHS,
Pa3BHBAEMOr0 BEHTHIIATOPOM, MOIIHOCTH ¥ KO3hdHLMeHTa 2
II0JIC3HOTO JICHCTBHS BEHTHJIATOpA
I13 9. Onpeaenenue pacxo/1a Bo3yXa 4epes BO3AyXopas/laroume
YCTPOMCTBA ¢ IPUMEHEHUEM Pa3INYHBIX KOHTPOJILHO- 2
HM3MEPHTEJIBHBIX IIPUOOPOB
113 10. ITacnopTy3anus BEHTHJISIIMOHHOM CUCTEMBI 2
I13 11. Onpenenenne TENJIOTEXHUYECKHX XapAaKTEPUCTHK "
OTONMTEJILHAIX IPHOOPOB B
I13 12. Onpejenenue ru/ipaBIn4eCKUX XapaKTEPUCTHK

Paznen 4 pUOOPHBIX Y3JIOB OIHOTPYOHBIX CHCTEM OTOILIEHHS C 2

TeMbl:7-9 | TPeXXOJ0BBIMH M IIPOXOHBIMH TEPMOCTATHYECKMMHU KilallaHAMH
113 13. Onpeaenenue ruApaBiIMyecKOi XapaKTEPUCTHKH U 5
TEIUIOBOM HArpy3KH CTOSIKOB CHCTEMbI OTOILICHUS
13 14. IIpeiBapuTebHas HacTpoiika OaJaHCMPOBOYHBIX 5
KJIallaHOB, PEryJsTOPOB pacxo/a M Iepenaja JaBjIeHHs
[13 15. I'mapaBianyeckas 6ajaHCHpOBKA HUPKYJIAIMOHHBIX KOJIEI s
CHCTEMBI OTOILIEHHUS IPOIIOPLHOHAIbHBIM METO/IOM
I13 16. Omnpesienenue napaMeTpoB M N0Ka3aTesieil pexuma paboTsl 5
TEILIOBOI0 Hacoca
I13 17. Onpenenenue 3aBucuMoCcTi KoddduimenTa
npeoOpa3oBaHus TEIJIOBOIO HACOCA OT TEMIIEPATYPBI CPe/Ibl 2
MCTOYHHMKA TEIL1a HU3KOI0 YPOBHS
I13 18. Onpenenenune 3aBucuMocTu KoddduimenTa
1peobpa3oBanus TEMJIOBOTO Hacoca OT TEMIIEPATYPhl CPe/Ibl 5
noTpeGuTeNs TeIia BEICOKOTo ypoBHs. PerynupoBanue
IIPOM3BO/IMTEILHOCTH TEIUIOBOIO Hacoca

HTOI'O 36




Tabimna 4.4 CamocrostenbHas paboTa cTyeHTa Ul 04HOI popMbl 00yueHus

JIEKLIMOHHBIX 3aHATHIH

pl:;):;pa Bua camocTosTebHOI Haspanue O6bem,
paﬁo’rbl CTYJIeHTa (co,uepncaune paGOTb]) aKaj.4achbl
(Tembr)
no pasaeay “P — naauBuayanbHas padora” 30
PacyerHo-rpaduueckas B COOTBETCTBHH ¢ HHAMBHIYAIbHbBIM 3a/1aHHEM. 20
pabora
Konnokeuym ITo nexumsam Ne 1-6 10
no pasaeay “T — Tekymas pabora” 60
OcMbICTIEHHE W 3aKpeTIeHHe TEOPETHYECKOro
[MoaroToBka K JeKIHAM MaTepHasia B COOTBETCTBHHU C COEPIKAHHEM 10

CamocTosTebHOe
M3yYeHHE TEeOPETHYECKOro
marepuana

CamocToATeIbHOE H3YYEHHE OCHOBHOH M
JIONIOJTHHTENIBHON JTHTEPaTYphI, MOHCK K cOop
HH(OpMaLMK NO AUCLMIUITHHE B NEPHOANYECKHX 10
NeYaTHbIX U HHTEPHET-H3/IaHHUAX, Ha
oHuLMaNBHBIX caiiTax

[MoaroroBka Kk 3auaTusM | M3yuenue JEeKLIHOHHOTO MmaTtepuana,
CeMMHApPCKOro THMNAa | BBIMOJHEHHE NOMALIHEro 3aJaHus 4
(MpakTHYECKHM 3aHATHAM)
IToaroroska K cnave | [loBropene ©  3aKperyieHWe  M3YYEHHOro 36
3K3aMeHa Martepuana

HTOro 90

5. OHEHOYHBIE CPE/ICTBA JIsA IPOBEIEHUA

OBYYAIOIIUXCS MO JUCHUILIMHE

5.1. Buasl 1 popMBI KOHTPOJIS 110 JHCHHILIHHE

TEKYIEIO KOHTPOJISA U IIPOMEXYTOYHOM ATTECTALIMUA

KoHTpOJIb ypOBHS YCBOSHHBIX 3HAaHHH, OCBOCHHBIX YMEHHI M NPHOOPETEHHBIX HABLIKOB
(BI1ajieHMii) OCYIECTBIISETCA B paMKax TEKYLIEro ¥ IPOMEXYTOYHOI0 KOHTPOJIS B COOTBETCTBUU
¢ ITosiokeHHeM O TeKyIleM KOHTPOJIe ¥ IPOMEXKYTO4YHOH arrectanuu obyyarommxcs B K'ACY.

Tekymmuii KOHTPOJIb OCBOCHMS KOMIIETEHIIMH 110 JUCIMILIMHE IIPOBOJMTCH IIpH
BBINOJIHEHUHM 3ajlaHuii HAa NPAKTHYECKHX 3aHATHAX B (opMe pacueTHO-rpaduyeckoil paboTEI.
TexymeMy KOHTPOJIIO [OJJIEXKHT ITOCEIIAaeMOCTh CTyICHTaMH ayJAMTOPHBIX 3aHATHI U paboTa Ha

3aHATHAX.

HTOroBoi OIEHKOW OCBOEHMS JIMCUMIUIMHAPHBEIX KOMIIETEHIIMH (pe3yabTaToB 00y4deHHs
1o gucuuiuimHe «Bo3o6HoB/IsIeMble HCTOYHHKH YHEPrHH H COBPEeMEHHBIX obopy/joBaHue B
cucremax TI'B») sBisieTcss NpOMEXyTO4YHas arTecTauus B opMe dK3ameHa, IIPOBOAMMAs C

y4eTOM pe3yJIbTaTOB TEKYIEero KOHTpoJis B 3 cemecTpe (04Has opma o0ydeHus).

Tabymna 5.1. Ilacnopt doHIa OLIEHOYHBIX CPEJACTB 110 AMCUMILIMHE

Kon OneHoyHbIE CpEJICTBA
KoHTposmpyeMmble pasjieiibl .
Ne KOHTPOJIMPYEMO# | HaWMEHOBaHHE KonuyecTBo
JMCHUTLIAHEI "
n/n KOMIIETCHIIHH OIICHOYHOI'0 3a/laHui MITH
(1M ee yacTH) cpeacTa* BapHaHTOB
1 Cospemennoe o60py/10BaHue OIIK-4, IIK-2, PI'P 40
cucrem TT'B I1K-3, 11IK-5,
I1K-9
2 Bo306HOBIIIEMBIE UICTOYHUKH I1K-2, IIK-3, Kn 30
JHEpPruu I1K-8
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Bce pa3zaenst OIIK-4, IIK-2, DK3ameH 30 GusieToB
I1K-3, I1K-5,
ITK-8, ITK-9

* [Ipumeuanue: PI'P — pacuerHo-rpaduyeckas pabora, Ki - komioksuym.

ITosHBIA KOMIUIEKT OLIEHOYHBIX CPEJCTB JUIS OLIEHKH 3HAHWHA, YMEHMI ¥ HABBIKOB HAXO/IMTCS Ha
kadenpe «TemnosnepreTuka, ra3ocHabKeHre ¥ BEHTUIALMS» (Y BEYLIEro IPEo/iaBaTelis).

10.

11.

12.

13.

—_—

5.2. TunoBbie 3a1aHHS U MATEPHAJIbI VIS OLICHKH
¢()opMHPOBAHHOCTH KOMIIETEHIIHH B NpoIecce OCBOCHHH THCIHILITHHBI

5.2.1. Oneno4Hble Cpe/ICTBA /IS IPOBEJACHMS TEKYIIEH aTTeCcTalluy

BapuanTs! 3a1auuii JUis pacyeTHO-rpaduyeckoit paboThl:

TeXHMKO-DKOHOMHYECKOE CpPaBHEHHE TPAAMIMOHHBIX CHCTEM OTOILUICHHS M CHCTEM C
IPUMEHEHHEM re0TepMaIbHEIX BOJI.

TexHHKO-3KOHOMHYECKOE CPABHEHHE TPAJMIIMOHHBIX CHCTEM OTOIUICHHSA C MCIOJIb30BAaHHEM
TEIJIOTHI COJTHEYHOM pajuanuy (aKTUBHON M IIaCCUBHOM TEXHOJIOTHH ).
TexXHHKO-3KOHOMHYECKOE CPABHEHHME TPAJAMIIMOHHBIX CHCTEM OTOILIEHHS C IPHMEHEHHEM
TEIJIOBBIX HACOCOB.

TeXHUKO-DKOHOMHYECKOE CpaBHEHHME TPAJUIMOHHBIX CHCTEM OTOILICHHS H TOpSYero
BOJIOCHA0XKEeHUs ¢ UCIIOJIb30BAHUEM BBICOKONIOTEHIIMAIBHBIX BTOPHYHBIX JHEPropecypcoB B
KOHTAKTHBIX TEII00OMEHHBIX annaparax ¢ akTHBHOH HAaca/IKOM.

TeXHHKO-3KOHOMHYECKOe CpPaBHEHHME TPAJHMLIMOHHBIX CHCTEM OTOILICHMS M BEHTHUJIALMH C
IIPUMEHEHHUS COJTHEYHOI'0 BO3/lyXOHArpeBaTelis, COBMEIIEHHOIO CO CTEHOBOM I1aHEJIbIO.
TeXHHUKO-DKOHOMHYECKOE CpPaBHEHHE TPAJMIMOHHBIX CHCTEM M Ha OCHOBE IIPHTOYHO-
BBITS)KHOM YCTAHOBKHM C IIOBEPXHOCTHBIM TEIUIOYTHJIH3aTOPOM.

TeXHUKO-DKOHOMHYECKOE CPaBHEHHE TPAAMIIMOHHBIX CHUCTEM BEHTHIISIIMM M IIPHMEHECHHSA
CHCTEMBI TEILUIOYTHJIM3AIUH C IIPOMEXKYTOYHBIM TEILJIOHOCHTEJIEM.

TeXHHKO-3KOHOMMYECKOe CpPaBHEHWE TPAJUIMOHHBIX CHCTEM BEHTWISIMM M CHCTEM
MCII0JIb30BAHMsl TEIUIOTHI, BHUICJSIOUICHCS B KOHJEHCATOPax XOJIOAWIBHBIX MAalllMH IS
Harpesa IIPUTOYHOIO BO3/yXa.

TexHUKO-3KOHOMHUYECKOE obocHoBaHue IIPUMEHEHUS YCTaHOBKH YTHJIM3aLUH
OMOJIOrHYeCcKO# TEMIOTHl B CHCTEMAaX BEHTHISIIMH KUBOTHOBOIYECKHUX 3/JaHHMM.
TexHHKO-3KOHOMUYECKOe obocHOBaHHE IIPUMEHEHUS YCTaHOBKH YTHIN3ALHH
OMOJIOrMYECKOM TEIJIOTHl B CHCTEMaX OTOIUJICHHS dKMBOTHOBOIYECKHMX 3[1aHH.
TeXHHKO-3KOHOMUYECKOe CpaBHEHHE TPAJMIMOHHBIX CHCTEM OTOIUICHMS M BEHTHIIAIMM Ha
OCHOBE HCIIOJIb30BaHM (OTOIIEKTPHUECKON YCTAHOBKH M TEILIOBOIO Hacoca
TeXHHKO-DKOHOMHYECKOE CpPaBHEHHE TPAJUIIMOHHBLIX CHCTEM OTOILICHHS W BEHTHIISAIIMM M
CHCTEM C TEPMOXHMHYECKHUM 3allaCAHUEM JHEPIHH

TexHMKO-DKOHOMHYECKOE CpPaBHEHME TPAJIMIIMOHHBIX CHCTEM OTOIUICHHUS M TIopsaYero
BOjIocHaOXeHUss C¢ KOMOMHMpPOBAaHHON CHCTEMOH  TEIUIOCHAOXEHHs, CcoYeTalolue
BETPOreHepaTop U coliHeyHyo 6aTtapero.

Bonpock! no TeMaM/pa3ienaM JMCIHILIMHEL JUISL KOJUIOKBUYMA:

Dueprus u ee GopMel. [IoHITHS HEPIUsA, MOIHOCTh, SJHEPrOHOCUTEIH.

TpaauIMOHHEIC ¥ HETPAJAMIIMOHHBIE UCTOYHMKH YHEPIUU. 3alackl ¥ JIMHaMUKa [10TpediieHus
JHEPropecypcosB.

OcHoBHBIE 00BEKTHI HETPAIMIIMOHHON dHepreTUKku Poccun.
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4. Conune xak HWCTOYHMK dSHeprud. CollHeYHOe M3ITy4EHHE M €ro XapaKTepHCTHKH.
At™ocdepnas Macca. CnekTpaibHas HHTEHCUBHOCTb COJTHEYHOI'O M3JIyYEHHMS.

5. VYruel, ONKMCHIBAIOIIHE MOJIOKEHHE IUIOCKOCTH MMPUEMHMKA COJIHEYHOM 3Hepruu. J[nmarpamma

TPaeKTOPHUH COJIHIA.

[Ipsimoe u paccesHHoe n3nyyenue. OO6ydeHHOCTH. ITapHUKOBBIH 3G dEKT.

[TpExoasmas colHevHas paJnalisa Ha HAKJIOHHYIO IOBEPXHOCTh IeIMONPHEMHHUKA.

[Ipubops! 1715 M3MEPEHHS XapaKTEPUCTHK COJIHEYHOH pajHallvH.

Conneunble ycTaHOBKH M cucTeMbl. Kimaccudukarms.

0. Conneunnle ycTaHOBKM TerulocHabxenus. Kiaccuduxanms M OCHOBHBIE 3JIEMEHTHI

TeJIMOCHCTEM.

11. Ilmockue conHeunsie KoyueKTophl. Kiaccudukanus. Koncrpykuuu. Pacuer.

12. BakyyMHpOBaHHBIE COJTHEYHBIE KOJUIeKTOphl. KoHeTpykuuu. Pacuer.

13. Konnentpupyrommue remmonprueMHuku. Knaccudukanmsa. Koncrpykuun.

14. TenioBoit 6aaHc U XapaKTepUCTHKHU coTHeYHOro Koyuiekropa. KI1JI.

15. Axkymymstopsl Teruia. Knaccugukanus. Koncrpykuuu. Pacuer.

16. KOHCTpYKIIMM CHUCTEM C COJIHEYHBIMM TEIUIOBBIMH KoJulekTopamu. Hasmadenme m pabora
OCHOBHBIX 31eMeHTOB. [Toa6op obopynosanus s ' BC.

17. ConHeunsle 3eKTpuyeckue cucteMsl. @otoaddexr.

18. DieKTponpoBOAUMOCTE ITOTYIIPOBOAHUKOB. POTO3NEKTPHUECKHE CBOMCTBA P-N IIEPEX0/1a.

19. IlpoucxoxaeHue BeTpa, BETPOBLIE 30Hbl. MOIIHOCTD ¥ 3HEPIHsi BETPOBOIO IOTOKA.

20. Knaccudukauuss Berpojsurarelieii 1mo npuHOUIy padoTel. OCHOBHBIE XapaKTEPUCTHKH
BETPOKOJIEC.

= 0% N0

Kpumepuu oyenueanus TeKyIero KOHTpojs npuseaeHbl B Ilonoxenun 00 ONEHOYHBIX
cpeacTBax. [IoMHEBIA KOMIUIEKT OLIEHOYHBIX CPEJCTB XpaHMUTCA Ha Kadezape TemniosHepreTHky,
razocHa0)eHuss M BEHTWIAIUH, obecrieunBaromell NpenojaBaHUE JIaHHON IMCUMILUIMHBL (Y
BE/IYILETO IIPENno/iaBares).

5.2.1. OueHo4HbIe Cpe/ICTBA /I IPOBEJCHUS IPOMEXYTOUHO aTTeCTaluu

DK3aMeH 110 JUCIMIUIAHE ITPOBOIUTCS 110 SK3aMEHAIMOHHBIM OMjeTaM, cojepiKaluM 2
BOIIpOCA U 3a7a4y, HeoOXOIUMBIE U1 KOHTPOJIS YMEHHS WM BIIaJEHHS.

IIppMepEI 3K3aMEHAITMOHHEIX OnIeTOoB:

BWIET Ne 1
1. Tlpuxopsmas comHeyHas paguanys Ha HAKJIOHHYIO IIOBEPXHOCTh IeJIMONPUEMHHKA.
2. Tlotepu 3Hepruy B BETPSHBIX JBUTATEIIAX.
3anayva. CouHile siBsieTcs: caMbIM 0OJIBIINM 3an1acoM Bo300HOBIIAEMOH dHepruy. 3a rog 3emis
noxydaet okoio 3.9 - 10%* Jx = 1.08 - 10'® kBr-uac sneprun. OLeHUTE CPEIHION MOIIHOCTE
JIaHHOT'O MCTOYHHKA.

BWJIET Ne 2
1. OcHoBHBIE 00BEKTEI HCTp&HHHHOHHOﬁ SHEPIrETHKH Poccumn.
2. Tlupoam3 (cyxas neperonka). IIpoaykrs! nuposmsa.
3ajgaya. CpaBHUTE HOMHHAIbBHBIE CTOMMOCTH 3a | KBT 4dac OHeprum pa3iIM4YHBIX
JHEproHocuTeleil, npuBeJeHHbIX B Tabn. CTOMMOCTH Ha YHEPrOHOCHTENIM NPHHSATH PaBHBIMU
tapudam 2017 roga ans PP u3 tab.

VaeneHas Tennora
DHeProHOCHTEb En. m3mepenus CronMocTh
CrOpaHHs
[IpupozHsiii ra3 m? 0.3 $/m° 33080 xJLx/™m?
Yroas KI 0.0554 $/kr 22000 kJIx/kr
DNIeKTPUYECTBO kBtuac 0.015 $/xkBt-uac




I'CJINOCUCTEM.

BUJIET Ne 11
1. ConHeuHble YCTaHOBKHM TEIUIOCHAOXKECHUS.

Knaccn(bm(auml H OCHOBHBIC 3JICMCHTEI

2. TepMOXMMHYECKOE NIPEBPAILCHHE OTX0/I0B B 3Hepruto. Kiaccupukarms.
3amaua. PaccumTaTh ONTHMATBHBIA YroJl HaKJIOHA Ui NPUEMHHKA COJIHEYHOH SHEPrHH B T.
BnaauBoctoke (mmporta - 43,1°c.m1., gonrora — 131,87 °B.a.) ans nera ¢ 1.06 mo 31.08.

Tabnuna 5.2 Tunossle 3a1aHus /11 IPOBEACHUS IPOMEXYTOYHOM aTTECTAlMH 110 JUCIMILUIMHE

KoHTponpyemble pe3yabTaThl OCBOEHHA
KOMIIETEHLIMH (MJIM €€ YacTH)

DopMyIMpoOBKa THITOBOIO KOHTPOJIBLHOIO 331aHUs WK
MHOTO MaTepHasia, HeoOXOAMMOTO ANA OLEHKH 3HAaHHIA,
YMEHHH, HABBIKOB M (WJIH) ONbITa IEATENIbHOCTH

Kon u HaumenoBanne komnerenuuu OITK-4:
CrOCOOHOCTBIO JIEMOHCTPUPOBATh 3HAHUA QYHIaMEHTANbHBIX ¥ IIPUKJIAJIHBIX IMCIMILUIMH
IIpOrpaMMbl MarucTpaTyphl

3HaTh: OCHOBHI IIPOIIECCOB
TEIJIOMAaCCOIIEPEHOCa U
sHeprocOepeXeHHs B annaparax
cucrem TT'B

TeopeTnyecKHne BONPOCHI:

1. Kamopudeprl. TpeboBanus K pasMelieHHIO,
KOHCTPYKIIMH, pacueT.

2. Ocobennocty  paboThl  TEMIO0OMEHHHMKOB
PEKYIIepaTUBHOIO TUIA B CYPOBHIX KIMMAaTHYECKHX
ycnoBusaX.  @Pu3Mueckue  OCHOBHI  oOMep3aHus
Ter1000MeHHHKOB. OCHOBHBIE (DaKTOPHI, BIMSIONINE
Ha oOMep3anme. Metoasl 60opebBl ¢ 0OMep3aHHMEM
TEII000MEHHHKOB.

3. Cnocobbl ocyleHHs BO3JyXa M HMX alnapaTHOE
odopmienue. [Tpoueccel  M3MEHEHHS  COCTOSHMSA
BO3yXa TIIpM €ro  OCYIIEHHMH  Da3JIMYHBIMH
criocobamu (abcopbuus, konaeHcauus). Jlanueie s
pacyeTa IpoU3BOAUTEIbHOCTH OCYIIUTENEH.

VMeTh: onpe/iensTh UCXOAHEIE JaHHEIC
JUISL IPOEKTUPOBAHUS COBPEMEHHBIX
cucteM TI'B Ha ocHOBe 3HaHMS
(GyH/IaMEHTATBHBIX ¥ IPHKIIAHBIX
JTUCITUILTHH ITPOTPaMMEI

3aga4ya Ha ’K3aMeHe:

B ycrpolicTBe IIPOMCXOIUT TeILuIoMaccooOMeH
MEXJy IIOBEPXHOCTBIO BOABI M  BO3ILYXOM,
BO3IYINHBIA MOTOK TypOyneHTHbIH. Koadduumuent
TEIUIOOTJa4¥ OT IIOBEPXHOCTH  BOJBI K BO3JYyXY

MarucTparyphl; o=12 B1/(M*>C), niomajas moBepXHOCTH KOHTAKTa
F=1m?, cocTostHMe Bo3myxa: tp=20 ¢, da=5 r/xr,
coctostHue Boabl: tx= 35 C, dx=25 r/xr. Paccuurars
BJIarooOMeH Ha MOBEPXHOCTH KOHTAKTa

Brnaners: HaBBIKaM¥ pacyera | 3aga4a Ha JK3aMeHe:

TENJI0MaccoOOOMEHHBIX anmnaparoB | Temneparypuas 3QbEeKTHBHOCTE  YTHIH3ALMH

cucteM TI'B, wacTe  KOTOpBIX | TEIUIOTHI yjaainsieMoro Bozjayxa cocraeiser E~=0,55.

HaXOOUTCS Ha IepedoBOM pybexe
HayK#

Paccuurars TeMnepaTypy HarpeToro B yTHIM3aTope
BO31yXa tir M KOJUW4ecTBO cOepexeHHoro temuia Qy
Ha HarpeBaHwe pacxoma Bo3ayxa G=12000 xr/y.
Temneparypa BHyTpEeHHEr0 BO3/yXa, IOCTYIIAIOIIET0
B yrwmmsarop tp=21°C, Temmneparypa HapyXHOTO
BO3ayXxa ty=-1 $'C.

Kox n nanmenoBanue xkomierennua ITK-2
BJIaJICHUEM METOJIaMH OIIEHKM HMHHOBAIlMOHHOTO IIOTECHI[MAJIa, PHCKAa KOMMEpLHAIU3alHN
[POEKTA, TEXHHKO-I9KOHOMHYECKOI0 aHAIM3a IIPOSKTHPYEMBIX 00BEKTOB M IMPOTYKIIMH

3HaTh: OCHOBHEIE 3TANEI TEXHHKO-
JKOHOMHYECCKOI'O aHain3a

KomneTreHus KOHTPOJIMPYETCS IIPH BBITOTHEHHH
PI'P (CM. BapuanTe! 3a1anuii Ha PI'P):
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KoHTponupyemsle pe3yabTaThl OCBOEHHS
KOMIIETEHLIMHM (MJTH ee 4acTH)

DOpMyJIHPOBKA TUMOBOIO KOHTPOJILHOIO 3aaHHs WIH
MHOTO MaTepHasna, HeoOXO0AHMOro /I OLIEHKH 3HaHMIA,
YMEHHIi, HABBIKOB H (MJIH) ONbITA JIESTEIbHOCTH

npoekTupyeMsbIX cuctem T1'B na
OCHOBE COBPEMEHHOIro 000py/10BaHHs
1 BO300OHOB/ISIEMBIX HCTOYHHKOB
JHEPrUH

VYMeTh: HCII0JIB30BaTh METO/IbI OLIEHKH
HHHOBAIIMOHHOTO ITOTEHIINAIA CUCTEM
TI'B, npoeKTHPYEMBIX Ha OCHOBE
B0300HOBIIIEMEIX HCTOUHUKOB
SHEPIUH.

1. TeXHUKO-3KOHOMHYECKOE CPaBHEHHE
TpaJUIIMOHHBIX CUCTEM BEHTHJIAIIMU U IIDUMEHECHHU A
CHCTEMBI TEIUIOYTHJIM3AIMH C IIPOMEXKYTOYHBIM
TEIJIOHOCHTEJIEM

2. TexHUKO-3KOHOMHUYECKOE CpaBHEHHE
TPAJMIIMOHHBIX CHCTEM OTOILIEHUS U BEHTUJIALIMH C
IPUMEHEHHs COJTHEYHOI0 BO3/IyXOHarpeBares,
COBMEIIEHHOTO CO CTEHOBO# NaHEJIbIO

Biiajiets: crioco6HOCTHIO IPOBOIUTD
TEXHHUKO-IKOHOMHYecKoe 000CHOBaHHE
npH BIOOpE COBPEMEHHOIO
o0opynoBaHHs VIS IPOEKTHPYEMBIX
cucteMm TI'B ¢ ucnonbs3oBaHuem
B0300HOBJIIEMBIX HCTOYHHUKOB JHEPIUH

KommeTeHnmss KOHTPOJIMpYETCS IIPH BBIIOJIHEHUU
PLE.

I'padmueckass  yacte  PIP
UCIIOJIb30BAaHUEM CHCTEMBI
npoexktuposanus AutoCad.

BBITIOJIHACTCAH C
ABTOMAaTH3UPOBAHHOI'O

Kox n nanmenosanue kommnereHuu I1K-3
obiajlaHueM 3HAHUSIMM METOJIOB IPOEKTUPOBAHMS U MOHUTOPHHIA 3[aHUH U COOPYKEHHH, HX
KOHCTPYKTHBHBIX JJIEMEHTOB, BKIIIOYas METOIbl PacyeTHOro OODOCHOBaHMS, B TOM 4YHCIIE C
MCIIOIb30BAHMEM YHUBEPCAJILHBIX M CIENHAIM3MPOBAHHEIX [POrPAMMHO-BLIYHCIIMTEIBHBIX
KOMILIEKCOB M CHCTEM aBTOMATU3UPOBAHHOI'O IIPOCKTHPOBAHHUS

3HaTh: METO/IbI IPOCKTHPOBAHUSA
cucreM T1'B Ha ocHoBe pacyeTHOroO
obocHoBanus 1 noadbopa
coBpeMeHHOro o0opyn0oBaHus ¢
UCII0JIb30BaHUEM BO30OHOBIISIEMBIX
MCTOYHHUKOB YHEPIHH COBPEMEHHOI0
00opy/10BaHMA C UCII0JIb30BAHHEM
BO300HOBJIAEMBIX HCTOYHHUKOB

Teopernyeckne BONPOCHI:
1. Ilnockue COJIHEYHBIE KOJIJIEKTOPBI.
Knaccudukauus. Koncrpykuuun. Pacyer.

2. Axkymyinstopel Temua. Knaccudukanus.
Koncrpykuuu. Pacuer.
3. KoHcTpykuuM CHCTEM €  COJHEYHBIMH

TEIJIOBBIMH KoJulekTopamu. Ha3nauenue u pabora
ocHOBHBEIX 23neMeHTOB. [logbop o6opynoBanus

JHEPIrUH. aus I'BC.

Vumers: npoektupoBath cucremsl TI'B, | 3agaua na sk3amene:

HCIIOJIB3YIOLIHE coBpeMeHHOe | PajuaibHelil BEHTHIISTOP IIPH CTAHIapTHBIX

obopynoBanne ¥ B030OHOBIAEMBIE | aTMOCHEPHBIX YCIOBUAX F, = 760 MM.PT.CT.

HCLOTHIER JRepra. t, = +20" 1 yacToTe BpaleHUs n, =1080 1/mMun
obecneunBaet nojady L = 15000 M /4 BO3/1yXa IIpH
nasnenun P, =800//a. OnpenenuTs NpH Kakoi
CKOPOCTH 7, BEHTWJIATOP Oy/1eT nojaBaTh TakoM e
MAaccOBBIH pacxo/l BO3/IyXa U Kakoe Oy/JIeT co3/1aBaTh
JIaBJICHHUE, €CJIM TEMIIEpaTypa BO3/yXa IIOBBICHTCS /10
t, = 120" C, a aTMocdepHOe JaBIEHAE CHU3UTCSA JI0

— 2

P =735 MM.pT.CT.?

Bnaners: OCHOBHBIMH npuemMamy | KoMneTeHIMs KOHTPOJMPYETCS IIPH  BBINOJIHEHHUH

paboTel ¢ YHUBEpPCAIbHBIMM  H
ClelMaTM3UPOBAaHHBIMUA  [IPOIPAMMHO-
BBIYMCIIUTEILHBIMA ~ KOMILIEKCAMH ¥

FLE,
I'papuyeckas wacte PI'P  Beimosmmsiercs ¢
MCII0JIb30BAHMUEM CHCTEMBI aBTOMATH3MPOBAHHOIO

cHCTEMaMH AaBTOMATU3UPOBAHHOIO | IIpoekTupoBanus AutoCad.
IIPOEKTUPOBAHUSA CUCTEM TI'B, | Pacuetsl BemonHsAOTCS B nporpamme MicroSoft
HCITI0JIB3YIOLIMX copemennoe | Excel.
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KouTtponupyembie pe3yabTaThl OCBOEHHS
KOMIIETEHLIUH (MK €€ 4acTH)

dopMyIMPOBKA THITOBOTO KOHTPOJILHOTO 3a/1laHHs WIIN
MHOrO MaTtepHaa, HeoOXOAMMOro JUI OLIEHKH 3HAHMIA,
YMEHHUH, HABbIKOB W (WIH) ONbITa JIeATEbHOCTH

obopynoBanue M BO300HOBIIIEMBIE

HCTOYHHKH DHCPIrUH

Kox u naumenoBanue komnereniuu IK-5
crmocoOHOCThIO pa3pabaThiBaTh METOAMKH, IJIAHBI M IPOrpaMMbl IIPOBEJACHHUS HAY4YHBIX
HccieoBaHUui W pa3paboTOK, FOTOBUTH 3aJaHUs JUIS MCIOJIHMUTENEH, OpraHM30BBIBATh

IIPOBEJICHUEC DKCIIEPUMEHTOB H HCIBITAHUH, daHaJIM3UpoOBaTh U ob6o6mare ux PE3YJIbTAThI

3HATh: METOJUKH, ILUIAHBI ¥ IIPOIPAMMBI
NPOBEJICHUs HAYYHBIX MCCIIC/I0BaHUH U
pa3paboTOK 110 TEMATHKE JUCIMILIHHBI

ITucbMEHHBIH OTYET 110 NPAKTUYECKUM 3aHATHAM C
IPHJIOKEHHUEM I1JIAHOB ITPOBEICHHS
MHCTPYMEHTAIBHOI'0 HCCIIe0BaHUs paboThI
obopynoBanus

VYMeTh: OpraHu30BBIBAaThH ITPOBEICHHE
IKCIIEPUMEHTOB ¥ MCIILITAHHIHA,
aHaJIM3UPOBaTh H 0000maTE HX
pe3yJbTaThl

Braners: cnocoOHOCTBIO
pa3pabarsiBaTh METOIUKH, I1JIaHBI U
IPOrpaMMBbl IIPOBEICHUS HayYHBIX
Hccie10Banuit M pa3paboTok 110
TEMATHKE JUCIMILIHHBI

KomMmiieTeH1Iust KOHTPOJIMPYETCS NP BLITOJIHECHUH
NPaKTHYECKUX 3aHATHH 110 UCCIIEIOBAHHIO
XapakTepuCTHK paboThl COBPEMEHHOTO
obopynoBanus cucteM TI'B u obopynosaunus,
HCIIOJIB3YIOMEro BO300HOBIsEMbIE HCTOYHUKH
YHEPIrUH.

Kox n svanmenoBanne komrerenua IK-8

BlIaJleHHeM cnocobamu  ¢uKcauuu

H 3allUThl 00BEKTOB HHTCJ’IHCKTyaﬂbHOﬁ

COﬁCTBeHHOCTH, yYHopasJICHHUA pe3yJibTaTaMH Hayqﬂo-uccnenonarenbcxoi& JACATCIIBHOCTH H
KOMMEpLHA/IXM3alllH IIpaB Ha 00BEKTHI HHTCJUIGKT}’&JIBHOI‘;I cOOCTBEHHOCTH

3HaTh: UCTOYHHUKH HAay4HO-
TEXHHUYECKOH U MAaTEHTHOM
uHpOpMALIMH 110 BOIIPOCAM
MCII0JIL30BaHUs BO300OHOBIIIEMOM
JHEPIUH

TeoperHyeckne BONPOCHI:

1. Cnoco6bl NaTEHTHOrO NOKCKA

2. UCTOYHHKHN HAay4HO-TEXHUYECKON M NIATEHTHOMN
nHdopMaLKK 110 BOIPOCAM HCIOJIb30BAHUA
BO300HOBJISEMOH YHEPIUHU

VMeTh: IPOrHO3UPOBATh U YIPABIATH
pe3yJibTaTaMH Hay4HO-
HCCIIeI0BATEIILCKOM AeATeIbHOCTH
BO300HOBIISIEMBIX HCTOYHHKOB YHEPI UM

Bnagers: cnocobamu ¢pukcauuu u
3aIUThl 00BEKTOB HHTEIUIEKTYaIbHOM
cobcTBeHHOCTH B 00/1aCTH
BO300HOBJISIEMBIX HCTOYHUKOB JHEPTUH

KoMmnereHuus KOHTPOJIMPYETCS NIPU BHINOJIHEHUHU
PI'P. IlpoBecTn nureparypHsblit 0630p 1
IIaTeHTHBIN nouck no reme PI'P.
IIpoananu3upoBaTh HallJICHHYIO HHPOPMAIIHUIO.

Kox u nanmenoBanue komnereniuu ITK-9
YMEHHEM Ha OCHOBE 3HAHUS NEJarori4eCKMxX INPHEMOB IPHUHMMATH HENOCPEICTBEHHOE

yyactue B oOpa3zoBaTeibHOH

JACATCIIBHOCTH

CTPYKTYPHBIX  HOApa3jesieHHH

o0pa3oBaTeJIbHON OpraHu3aluyu 110 IPOQUII0 HAalpaBJIeHUs TOATOTOBKH

3HaTh: [e1aroru4ecKkue IIPHEMBI
obpa3oBaTeIbHON JACATEIBHOCTH IIPH
OpraHM3anuy y4eOHO-1I03HABATEILHOM
skckypcun B llenTtpe HMHXXeHepHBIX
Cuctem KI'ACY

Teopernyeckue BONPOCHI:

1. 3ajpaum npoBejieHus dKCKypeuid. [lpuznaku.
Copuepxanne. CTpykTypa. MeTo/1bl Opranu3amnumn
¥ IPOBEJICHUS.

2. TpeboBanus COBPEMEHHOI0 IIPOU3BOJICTBA K
npodeccruoHanbHOM 110AroTOBKE pabOTHUKOB B
06J1acTH BO300HOBIIIEMBIX HCTOYHUKOB SHCPIUH H
obopynosanus B cuctemax TI'B

YMmeTh:

OpraHu30BaTb H IIPOBECTH

CamocTosTe/IbHOE IIpoBejieHne 00yyarmumcs
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KoHTpoaupyembie pe3yabTaThl OCBOSHHS MopMyIIHPOBKA THIIOBOTO KOHTPOJILHOTO 3a/1aHHs WK
KOMMETEHLHH (WM ee 4acTH) HHOI'0 MaTepuala, HeoOXO0AMMOro /Uls OLEHKH 3HAHMIA,
YMEHHi1, HABBIKOB H (WJIH) OMbITa JAeATeIbHOCTH

0030pHO-03HAKOMHUTEIILHEIE ¥ | 0030pHO-03HAKOMHTEILHOM HIIM TEMATHYECKOMH
TeMaTtuyeckue OKckypcuu B lleHTpe | oskckypcuu ais ydeOHoi rpynnel B Ilentpe
Umxkenepubix Cucrem KI'ACY Hnxenepusix Cuctem KI'ACY nHa npakTuueckom
Bnazers: o0pa3Ho-koHKpeTHBIM | 3aHATHH [13 1.
npeACTaBICHUEM 06 yposHe | Tembl 3KCKypcHii:
TEXHUYECKOH ocHamennocty | 1. CoBpeMeHHOe 000py/10BaHHE [UIS CUCTEM
coBpeMeHHbBIX  cucteM TI'B, o | OTONNIEHHS BEHTHJIALHMH
TpeboBaHHX cospemenHoro | 2. Mcnons3oBanue B cuctemax TI'B
IPOM3BOJICTBA K NPO(ECCHOHATBHOM | BO30OHOBIAEMBIX HCTOYHHKOB JHEPTHH.
NOATrOTOBKE paboTHUKOB B obsacTu
BO300HOBJISIEMBIX MCTOYHUKOB SHEPIUH

5.3. Kpurepun oneHMBaHHA YPOBHS ¢()OPMHPOBAHHOCTH KOMIIeTEHIIHH

Onenka pe3yabTatoB oOyudeHuss 1o aucuuiuiiHe «Bo3oOHoB/seMble HCTOYHHKH
JHEPrHH # coBpemeHHoe ob6opyaoBanne B cucremax TI'By B dopme yposus
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HaTb, YMETb, BJIAJETh 3afBJICHHBIX IMCIMILIMHAPHBIX
KOMIIETEHIIHH IPOBOAMTCS 110 4-X OaTIbHOM 1IKale OIlEHHBaHUA yTEM BBIOOPOYHOIO KOHTPOJIA
BO BpeMs 3K3aMeHa.

Ilpu onenke ypoBHA CHOPMHPOBAHHOCTH JAUCUMIUIMHAPHBIX KOMIICTCHIMH B paMKax
BEIOOPOYHOTO KOHTPOJIS IIPH JK3aMEHE CYUMTAETCs, YTO IOJydYEHHAs OIEHKA 3a KOMIIOHEHT
npoBepsieMoil B OuiieTe JMCIMIUIMHAPHOH KOMIETeHIMM 0000Imaercs Ha COOTBETCTBYIOIIHMA
KOMIIOHEHT BCeX JIMCUMIUIMHAPHBIX KOMIIETCHUMH, GOpPMHpPYEMBIX B paMKax JIaHHOM
JUCIHUIUIMHBIL.

Tabymua 5.3. Illkana oneHUBaHKUs 3K3aMeEHa

YPOBeHb OCBOCHUHA

OLCHKa o
KOMIMETEHLIMH

Kpurepuu ouenupanus

«OTIIHYHO» BBICOKHIi ypoBeHb | OOywarommiics mnokasan BCECTOPOHHME, CHCTEMAaTH3MPOBAHHbIE,
I'J'IYGOKHE 3HaHUA MNporpaMmMbl JHCUHIUIHHBI, YMEHHE YBEPCHHO
MPUMEHATb HMX Ha NPAaKTHKE IMPH PEIIEHHH KOHKPETHBIX 3anay,
cBODOOJHO  HCMONB30BaThb  CMPABOYHYKW  JIMTEpATypy. Jejarh
000CHOBaHHbIE BBIBOJIBI H3 PE3Y/ILTATOB MOIEIHPOBAHHS.
«XOpOLLO» MOBBILIEHHbIH OGyuaroumiics TNoKaszal NPOYHbIE 3HAHMS OCHOBHBIX pa3/esioB
YPOBEHb NporpaMmsel  JHCUMILIHHBI, YMEHHE  CamOCTOATE/IbHO  pellaTh
KOHKPETHbIE NMPaKTHYECKHE 3a1a4m, HO A0NyCKawleMy
HEKPHTHYHBLIC HETOYHOCTH B OTBETE M PCLICHHH 3a1a4
«Y/IOBJIETBOP | MOPOroBbiii ypoeHs | OOyuarowwmiics nokasan ¢parMeHTapHbI, pa3spo3HEHHbIH XapakTep
UTENBHO 3HAHWI, HENOCTaTOYHO TOUHbIE (OPMYITHPOBKH 0a30BBIX MOHATHI,
HapyllaloWKUi  JOTHYECKYK) TMOCNEN0BAaTENbHOCTL B HM3/I0KEHHH
MpOrpaMMHOro MaTtepHana, MOpPH 3TOM BJAJCKOILHA  3HAHHAMH
OCHOBHBIX  pa3eloB  JMCLHMILIHHBI,  HEOOXOIMMBIMH  JUIA
JanbHeiilero  oOyueHHA, YMEHHME TMOMY4YHTh €  [OMOIIbK
npenoaaBaTeNs NPaBHJILHOE peElIeHHEe KOHKPETHOH MNpaKTHYeCKoi
3ala4M M3 YMclla  MpeayCMOTpPeHHbIX paloueit  nporpammoii,
3HAKOMCTBO C PEKOMEHA0BAHHON CIIpaBOYHOM JIMTepaTypoii

«HEY/1OBJIETB MHHHMAaJIbHbI [Ipn oTBeTe ofyuarolierocs BbIABWINCH CYyILeCTBeHHble npolesbl B
OPHUTEJILHON YPOBEHb He 3HAHUAX OOJblIIel YAacTH OCHOBHOTO COJEPXkKAaHHMSA JIHCLMIUIHHBI,
JOCTHIHYT aonyckatotes rpydbie oudKkH B (POPMYJIMPOBKE OCHOBHBIX MOHATHIH

pELIEHHH THIOBBIX MPAKTHYECKHX 3a1ay (HEYMEHHE C MMOMOLLbKD
npenoaasaTens MNOIYYHTb [paBUIBHOE pElIEHHEe KOHKPETHOMN
NMPakTHYECKOH 3aJauyd M3  4HCaa MpeaycMOTPEeHHbIX paboueii
nporpaMMoii yueOHOMH AHCLMILIHHBI)
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6. IEPEUEHb OCHOBHOM " gononnmmwoﬁ YYEBHOM
JIMTEPATYPBI, HEOBXO/IMMOM JUIS1 OCBOEHUSA JIMCIUAILIUHBI

6.1. OcHoBHas auTepaTypa (Y4eOHuKH U yuebuble nocobus)

Tabnuua 6.1. Ilepeyens ocHOBHOM yyeOHOH TMTEpaTYpHI

HaumeHoBaHue Kon-Bo 3K3.

Vnanos C.H. Bo3oGHOBNsieMble HCTOYHHKH IHEPTrHH [ DeKTpoHHBIi pecype]: yuebHoe
noco6ue / C.H. Y 1anoB. — DeKTPOH. TeKCTOBbIE AaHHble. — HoBocuOMpek: 2BC

HoBocnOupckuii rocyaapcTBeHHbI TexHnuecknii ynusepeurer, 2014, — 460 ¢. — 978- IPRbooks
5-7782-2358-5. — Pexum noctyna: http://www.iprbookshop.ru/47686.html

2 CeuctyHor B.M. OrtonneHue, BEHTUIALMA W KOHIHUIIHOHHPOBAHHE BO3/1yXa O0bEKTOB
arponpoOMBbIULIEHHOTO KOMIUIEKCA H AKHIHILHO-KOMMYHA/IbHOTO X03dicTBa 3BC
[2nekTponHblii pecype]: yuebuuk ans By3os / B.M. Ceuctynos, H.K. [Tymnsakos. — IPRbooks
OnexkTpoH. TekcToBble naHHble. — CII6. : [Tonutexnuka, 2016. — 429 c. — 978-5-7325-

1088-1. — Pexum nocryna: http://www.iprbookshop.ru/58854.html
6.2. lononuTe/bHAs IMTEPATYPA
Tabmuua 6.2. Ilepedens JONOIHUTEILHON JIKTEPATYPbI
Ne HawumeHoBanmne Kon-Bo 3k3.
n/
n

1 Peimapos A.I'. DHeprocheperaioiiee HHKeHepHoe 000py10BaHHE 31aHHH [DNeKTPOHHBII
pecypc] : yaeGHo-MeTonueckoe nocobue / A.I'. Peimapos, B.B. Cmupnos, JI.I'. Tutkos. 35C
— DJIeKTPOH. TEKCTOBbIE AaHHble, — M. : MOCKOBCKHIi rocy1apcTBeHHbli IPRbooks
cTpouTeNbHbIH yHHBepcHTeT, Ail [T Dp Meaua, DBC ACB, 2018. — 93 ¢. — 978-5-

7264-1863-6. — Pexum noctyna: http://www.iprbookshop.ru/77957.html

2 | Tepexos B.H. TennomacconepeHoc 1 rHAPOIMHAMMUKA B ra30Kane/ibHbIX NOTOKax
[DnexTponnslii pecypc]: mouorpadmus / B.H. Tepexos, M.A. IlaxomoB. — SEC
OneKTpoH.  TekcToBble  jgaHHbie. —  Hosocubupck:  HoBocubupceknii IPRbooks
rocy/llapcTBeHHbIH TexHHuecKHi yHuBepcutet, 2009. — 282 ¢. — 978-5-7782-

1157-5. — Pesxum poctyna: http://www.iprbookshop.ru/45177 html
6.3. MeToan4eckue pa3paboTKH 110 JIHCIHILIHHE

1. Bo3oOHOBIsieMble HCTOYHMKHM JHEpPruu. MeToAMYEeCKHE YKa3aHus K  IIPOBEICHHUIO
npakTHYeckux  pabor s maructpoB  npobdwmis  «DHeprocOepexeHue M
sHeproaddexTuBHOCTL B 3aaHMsAX» Hanpasienue 08.04.01 «CrpourensctBo» / Caduyumn
P.I'., bpoiina B.A. - Kazaus, KI'TACY, 2018. - 48 c.

2. HcnplTanus W nacnopTH3alMs IPUTOYHOM cucTeMbl: MeToauyeckue yKaszaHHs B
npoBeeHnI0 J1abopaTopHbIX pabor Jjuis cryaeHToB npodumis "TemnorazocHabxenue u
BeHTHsiMA", Hanpasienue "CrpoutenscrBo” / Coct. B.H. Ilocoxun, P.I'. Capuysumn. -
Kazann: U3a-Bo KI'ACY, 2012. - 30 c.

3. HERZ Armaturen GmbH. TPYBOIIPOBOJIHBIE CUCTEMbBI. JlabopaTopHsiii npakTHKym/

banaunues C. K., Byrziios B.B. - ¢pupma HERZ Armaturen GmbH; Banmynnun M.A., Boikos
B.H., 3amaneer 3.X., Ilocoxun B.H., Capuyumn P.I'. - Kasanckuil rocyjaapcTBeHHBIH
apXUTEKTYPHO-CTpoUTENIbHBIH yHUBepeuTeT/ Tlon obmeit pepakumeit npod. Ilocoxuna B.H.
— Bena, 2016. - 57 c.
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7. HHOOPMAIIHOHHOE OBECIIEYEHHME JJUCIUITJIMHBI
7.1. Ilepeyens pecypcoB HuTepHeT, He00X0/IMMBIX /LISl OCBOEHHS IHCIHILTHHBI

1. Accommanmsa umwxkeHepoB ABOK [Dnextponnsni pecypc]. Pexum jocryna: -
http://www.abok.ru .

2. http://www.minstroy.tatarstan.ru = - OdunuaneHblii  WHTEpHeT-OpTan  MuHHCTEpPCTBA
cTpoutenbeTBa, apxuTeKTyphl U JKKX Pecny6muku Tarapcran

3. http://www.kzn.ru - OdunuanbHbIi HHTepHET-nopTai MapHuH . Kazanu
4. http://window.edu.ru/ - Ennnoe okHO f1ocTyna K 00pa3oBaTe/IbHBEIM pecypcam
5. Crpannna xadenps «Temnosnepreruka, razocnabkeHus U BeHTHIsAMU» Ha caiite KTACY

— http://www.kgasu.ru/universitet/structure/instituty/isties/ktgv/

7.2. llepevenb HHPOPMALHOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMBIX MIPH 0CYIECTBIEHHH
00pa3oBaTEILHOrO NMpouecca no AHCHHILIHHE

[am—

Hcnonp3oBanue 3JeKTPOHHON HH(POPMAIMOHHO-00pa30BaTeIbHOM Cpeibl yHHBEPCHTETA

2. llpumeHeHHE CpPEACTB MYJIbTHME/HA IIPH IIPOBE/ICHUH JICKIIUH U NPAKTHYECKUX 3aHATHH IS
BH3YAIM3AIl[MM M3y4aeMoil HH(OPMALUH IIOCPEICTBOM HCIIOJIBL30BAHMS IIPE3eH TallHi
OdopmieHne HHIMBHIYaIbHBIX 3aaHuit (PT'P).

ABTOMAaTH3aIIMs TOMCKA HHPOPMALHH TTOCPEIACTBOM HCIIOIB30BAHUs CIIPABOYHBIX CHCTEM
Opranu3anus B3auMOJIESHCTBUS CO CTYJASHTAMH C MOMOIIBIO 3JIEKTPOHHOMN 1OYTHI

b o [

7.3. Ilepeyens nporpaMMHOro odecrneveHus, HCIOAb3YeMOIo
NPH OCYIECTB/IeHHH 00pa30BaTe/ILHOIO Mpouecca

[Ipy OCBOEHHMH JMCIMIUIHHBI MCIOJNB3YeTCs JIMIEH3UOHHOE M OTKpPBITOE IIPOrpaMMHOE
obecrieueHue:

1. Texcrossii pepakrop (Microsoft Word).

2. Dnextpounsie Tadbmuibl (Microsoft Excel).

3. UYeprexu — Autodesk AutoCAD, Autodesk RevitMEP (ctya. nunensus).

7.4. Ilepeuens HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM H NpodeccHoHaIbHbIX 023 1aHHBIX

B xoxe peanmzanuu neneil M 3agad JHCIMIUIMHBL, 00Y4YalOIIHECS MOIYT HCIOJIB30BATh
BO3MOYKHOCTH MH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM H IpodeccHoHanbHbIX 0a3 JaHHBIX.
1. http://pravo.gov.ru — OdunuansHbIii HHTEPHET-IIOPTAT IPaBOBOH HHpOpMaIHH
2. http://www.consultant.ru - CnpaBounasi npaBoBasi cucteMa «KoncynpranT [Lmoc»
3. http://www.garant.ru - CrnpaBoYHO-IIpaBOBasi CHCTeMa I10 3aKOHOAATeNbCTBY Poccuiickoi
Denepanuu
4. http://docs.cntd.ru/ - DneKTpoHHBIH (OHI NpPaBOBOH H HOPMAaTHBHO-TEXHHYECKOH
urpopmanun «Texskenepry.

8. METOAUYECKHUE YKA3AHUA /IUIA OBYYAKOHIUXCA
MO OCBOEHHUIO JTUCTIMITJIMHBI

Jlucrummaa «Bo306HoB/IsIeMble HCTOYHHKH YHEPIHH H COBpeMeHHoe obopy/ioBaHme
B cucremax TI'B» m3yuaercst B Teyenue 1 cemecrtpa. llpu nuiaHMpoBanuu W OpraHu3alvu
BpeMEHH, HEOOXOAMMOro Ha M3yueHHe OOy4yalOUMMCs — JMCLHMILUIHHBI,  HEOOXOIMMO
IIPHIEPKHBATHCS CIIETYIOMMX PEKOMEHIalliH!
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Tabmmuna 8.1. PekoMeHzanum 110 OpraHu3aini caMoCTOATEILHON paboThl cTyIeHTa

Buza yuebHbIx Opranuzanus aeaTe/IbHOCTH CTYAEHTa
3aHATHI
3aHATus [lpopaboTka KOHCMEKTa JIEKUMit: KpaTKO, CXEMaTH4YHO, TMOC/IE10BaTEIbHO
JIEKLMOHHOTO (UKCHpPOBaTh OCHOBHBIE TMOJIOKEHHSA, BbIBOALIL, (DOPMYJIUPOBKH, 0000IIEHHS;

THMAa (TEKLHHN)

noMeyaTh BaXKHbI€ MBICJIH, BBIJEIATH KJIOYEBbIe ClIOBa, TepMuHbl. [IpoBepka
TEPMHHOB, TOHATHI C NMOMOILBIO SHUMKJIONEAHHN, CIOBapeid, CrpaBOYHHUKOB C
BLIMHUCHIBAHHEM TOJKOBaHMH B TeTpaib. OO003HAYUTH BOMPOCHI, TEPMHHBI,
martepual, KOTOPbIi BbI3bIBAE€T TPYAHOCTH, TOMETUTL M MOMBITATHCA HANTH OTBET
B pEKOMEHIOBaHHOW nuteparype. Ecium camocTosTelbHO HE  yaaercs
pazo0parbcs B Mmarepuase, HeoOXoaumo chopmynMpoBaTh BOMpPOC M 3a]1aTh
NPEenoaBaTe/Il0 Ha KOHCYJbTallMK, Ha NPAKTHYECKOM 3aHATHH.

[MpakTHuueckue [IpopaGorka pabGoueil mporpamMMsl, yaenss ocoboe BHMMaHME LENAM M 3ajaqam,

3aHATHA CTPYKTYpE M COIepKaHHI0 TUCLMIUTHHBI, KoHCnekTHpoBaHue HeTouHuKoB. Pabora ¢
KOHCMEKTOM JIEKLIHi, MOArOTOBKAa OTBETOB K KOHTPOJbHBIM BOMPOCAM, MPOCMOTP
peKOMeH/1I0BaHHOI1 IuTepaTypbl. Pelnenne pacueTHo-rpad HUeCKHX 3a1aHHi.

PacueTHo- PI'P: u3y4enue Hay4HOMH, yueOHOM, HOpMaTHBHOMN U Apyroi nutepartypsl. OTOop

rpaduyeckas HeoOXxoauMoro matepuana; GopMUpoBaHHE BLIBOLOB H pa3paboTKa KOHKPETHBIX

pabota pPEKOMEHIALMIH MO pPEIIEHHIO TMOCTaBIEHHON LEeNM M 3aJa4yM; [POBEJCHHE
NPaKTHYECKUX MCCIEJ0BAHUI MO JaHHON Teme. MHCTPYKUMS MO BBIMOJHEHHIO
TpeboBanuii kK odopmnennto PI'P Haxoautes B METOAMYECKHMX MarepHuanax ro
adcummniunie, 1.6.3 PI1JI.

KomioxkBuym IIpy mOArOTOBKE K KOJUIOKBUYMY pEKOMEHAyeTcss paboTa ¢ KOHCIEKTOM
JICKIIAH, JOTIOTHUTEIbHON M yueOHON IuTepaTypoi, IOATOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIpOCaM H JIp.

CamocrosTenpHas | BakHOW 4acThiO CcaMOCTOATENbHONH paldOThl SBIAETCH HW3YyYEHHE OCHOBHOM

pabota JIMTEPATYPhl, 03HAKOMJIEHHE C JIONOJIHUTE/IbHOH JIMTEPATYPOH.

[ToaroToeka [MoaroToBka K AK3aMeHy MpeanosaraeT M3y4eHUe OCHOBHOM W IOMOJIHUTEIbHOM

K 9K3aMEeHy JUTEPATYPbl, H3YHEHHE KOHCIEKTA JICKIIMH.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUILIMHbI

Tabymmna 9.1. TpeboBaHus K YCIOBUSM peaIM3alliH JUCIMILUIMHEI

Ne Buna yueOHoid HaumeHoBaHHe crielHaibHbIX* OcHalLeHHOCTD CreLHalbHbIX
n./m. paboTshl NOMeLIEeHHH H MOMellleHHI 1718 MOMELLUEHHH U MOMELIeHUH 115
CaMOCTOATE/ILHOM paboThl CaMOCTOATENIbHOH paboThl
Jlekumu VyeOnasn ayaAUTOpUs ans | Cneunanu3zupoBanHas — ydeOHast
NPOBEEHHUs 3aHATHH JEKLUMOHHOIO | Mebeslb, TEXHHYECKHE CpeACTBa
1 THMNA o0yueHus: MYJbTUMEIUHHBIHA
npoektop,  MobunbHelii  [IK
(HoyTOYK), 9KpaH
[TpakTHyeckue YueOHnasn ayJIMTOpHs ans | Cneunanu3upoBaHHas  yuyeOHast
3AHATHS NpoBeAeHHs 3aHATHI | Mmebenb, TEXHUYECKHE CpeacTBa
2 CEMHHAPCKOro THMA, IPYNIOBLIX H | 00y4YeHHs: MYJIbTHMEIHHHBIH
’ WHIMBUAYANbHbIX  KOHCYJbTalUMi, | MPOEKTOP, MOOMIbHBIM K
TEKYLIEro KOHTPOJIsA 1 | (HOyTOYK)
NPOMEKYTOYHOMH aTTecTalluu
[Tomemenne ans camoctosTenbHoit | CneunanuzupoBaHHas  yuyeOHas
paGoTsl obOyuarommxcs | Mebenb, KOMMBIOTEPHAsh TEXHHUKa
CamocTosTenbHast | (KOMIbIOTEPHbI KJacc | ¢ BO3MOMKHOCTBIO TIOJKIOUEHHSA K
3. | pabora OoubanoTeku) CETH "UnTepnet" 7
obyuarommxcs obecneyeHuem Jaoctyna B

ANEKTPOHHYK  HH(pOpMaMOHHO-
00pa3oBaTeIbHYHO cpeny
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n./m.

Bun yueOHoii
paboTsbl

HanMeHOBaHKe crielUaabHbIX*
MOMELLEHHH U MOMELLEHUH 111
CaMOCTOATENbHOMH paboThl

OcHalleHHOCTh CNelHalbHbIX
NOMELLEHUH U NMoMellleHHH a8
CaMOCTOATEIbHOI padoThl

YHHUBEPCHTETA
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