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KBIPTBI3CKOM PECITYBJIMKH
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OCHOBBI YCTONYHMBOI0 PA3BUTH UHKCHEPHBIX CETEH O
000pya0BaHUS 3IaHUH

paboyas mporpaMma JUCHUIIMHBI (MOTYJIs)

3akperuieHa 3a kadenpoit CrpourtenbcTBa
Y4eOHblii maH Hanpasnenue nogrorosku  08.04.01 - PO, 750500 - KP CtpoutensctBo
Marucrepckas nporpamma "OHeproapekTHBHbIE CHCTEMBI TEIIIOra30CHA0KEHHS U
BEeHTHUIAUN"
Kpamudukanms MarucTp
Dopma 00yueHus o4Hast
OO0mast Tpy10eMKOCTb 33ET
Yacos 1o yueOHOMY ILIaHy 108 Bunbl KOHTpOAsT B ceMecTpax:
B TOM UYHUCJIE! 3a4eT C OLICHKO 4
ayJIUTOPHBIE 3aHATUS 22
caMOCTOsITeNIbHAsE paboTa 85,8

PIICIIPE'JEJIEHHE' HAC0B THCIMHILTHHBI M0 CEMECTPaM

Cemectp
(=Evypc==Cemectp 4(2.2)

HA Eypee=) Hroro

Hegers 7

Bun sansTHi ¥I P VI B

[lesTHE 10 10 10 10

IIparTHaECEHE 12 12 12 12

Kontaxtaaz 0,2 0,2 0,2 0,2
patoTa

B MepHOI
TEOpPETHUECKOTD
O0VIeHHR

Hroro aya. 22 22 22 22

Kouraxtuan 22,2 22,2 22,2 22,2
pacoTa

Cant. pabota BB CER:] 858 858

Hroro 108 108 108 108
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Ipoepammy cocmasuna k.m.H.. ooyenm bepovibaesa M.T.

Peyenoenm x.m.n, ooyenm Kaowipaanuesa K.QO.

Pabouas mporpamMma JUCIUTIIHHEL

pa3pabotana B cootBercTBUU ¢ DI'OC 3++:

denepanbHbIil rOCYIapCTBEHHBI 00pa30BaTENbHBINA CTAHAAPT BBICHIET0 00pa30BaHus - MarucTparypa mno
HaIrpaBJICHUIO MMOATOTOBKH
08.04.01 CrpoutensctBo (mpukaz Munoopuayku Poccun ot 31.05.2017 1. Ne 482)

cocTaBjieHa Ha OCHOBAHWUH y4eOHOTO IUIaHa:
Hanpasnenue noarorosku 08.04.01 - PO, 750500 - KP CrpourensctBo

Marucrepckast nporpamma "Pacder TerioOMEHHBIX aIaTpaToB ISl TerajIcHa0)eHus "
YTBEPKJICHHOTO YYEHBIM cOBETOM By3a oT 24.10.2024 npotokomn Ne4.

Pabouas mporpamma o100peHa Ha 3acelaHuU Ka(eapbl

IIporokon Ne 4 ot 30.10.2024r. /]
Cpok getictBus nporpammbl:  2024-2029  yu.r. @4/

W.o. 3aB. xadempoit



Busuposanue PII/] 013 ucnoinenus 6 o4epeoHoM yueoHom 200y

[Ipencenarens YMC ®AJUC: . / )
18 cenrsOps 2025 r. N

PIT/] mepecmotpena, obcykieHa U 0J00peHa s
ucnonHeHus B 2025-2026 yuebHom roay Ha 3acenanuu kadenpsl «CtpoutenscTBo» IIpoTokon ot 16
ceHTsa0ps 2025 1. No 2

Vo 7
3aB. kadenpoii ’f Z

A p2°

L 44/

£ a /
/

Buzuposeanue PII/] 0nsa ucnonnenusn 6 ouepeoHom yueonom 2ooy

[Ipencenarens YMC ®AIUC: 2026 .

PII/] nepecmotpeHa, o6cyxaeHa U ooOpeHa st
ucnonueHus B 2026-2027 yueObHom roay Ha 3acenanuu kadeapbl « CTpOUTETBCTBOY»
[Ipotokon ot 2026 T. Ne

3aB. kadeapoii
Busuposanue PII/] 013 ucnonnenus ¢ ouepeoHom yueoHom 200y

[Ipeacenarens YMC OAINC: 2027 r.

PII/] nmepecmotpeHa, o6cyxaeHa u oqoOpeHa st
ucnonuenus B 2027-2028 yueObHoM roay Ha 3acenanuu kadeapsl « CTpOUTETBCTBOY»
[Tpotokon ot 2027 r. Ne

3aB. kadeapoit
Busuposanue PII/] 013 ucnoinenus 6 o4epeoHom yueoHom 200y

[Ipeacenarens YMC OAINC: 2028 r.

PII/] mepecmoTtpena, obcyxieHa U oJo0peHa s
ucrionHeHus B 2028-2029 yueGHOM TOy Ha 3aceqannu kadenpsl « CTpOUTEITHCTBOY
[IpoTokomn oT 2028 1. Neo

3aB. kadeapoii



1. EJIX OCBOEHUS JUCHUTIJIMHbBI

1.

-

Llento n3yuyeHns: TUCUUILIHHBL «[]acCHBHBIE CHCTEMBI COTHEYHOTO TEIIOCHA0XKEHUSD) SIBISIETCS. (POPMUPOBAHHE
OOIIMX ¥ CIIEIUATbHBIX 3HAHUN O KOHCTPYHPOBAaHWN TIACCUBHBIX COJIHEYHBIX CHCTEM OOECIIeYeHHs apaMeTpoB
MUKpPOKJIMMaTa COBPEMEHHBIX 3HEPIreTUYECKH TACCUBHBIX 31aHUIlL.

1.2

JlucnuiumHa npexycMaTpuBaeT U3yUeHNE OCHOB  (DM3HYIECKUX OCHOB ITPEe00Pa30BaHMs IPOLECCOB SHEPTUH

1.3

B cooTBeTcTBHU ¢ 3ajauyaMu MOATOTOBKHU MarucTpoB K HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH HCTTOCPEACTBCHHBIMU
3agavdyaMi U3y4YCHUA JUCHUIIJIMHBI SABJISAOTCA: U3YYCHUE COJTHECYHBIX CUCTEM ITACCUBHOT'O TEIIOCHAOKEHUS.

1.5

Metomos TIPOCKTUPOBAHUA COBPEMEHHBIX CUCTEM COJTHEYHOTO TEIIOCHAOKEHUS

1.6

HSy‘-ICHI/IC METOAOB pacu€Ta COJIHEYHBIX CUCTEM TeHHOCHa6)KCHI/I§I;

1.7

W3yueHne MpoeKTUPOBAaHUST U UCIIOJIB30BAHMA COJHEYHOTO HHKCHEPHOTO 000y I0BaHHS

2. MECTO JMCHHUIIVIMHBI B CTPYKTYPE OOII

IMuxn (pazgen) OOIT: B1.B.05

21

TpeboBaHNs K NpeIBapUTEeIbHOI MOATO0TOBKE 00y4aKoIIerocs:

211

TeopeTrueckoil U MPaKTUUECKOW OCHOBaMHM JUCLUIUIMHBI SBJSIOTCS KypChl, U3y4aeMble B MarucTparype:

212

«DHeprocOepexreHne U COBPEMEHHBIE HH)XEHEPHBIE CHCTEMBI C BO30OHOBIISIEMBIMH HCTOUHHKAMHU
sHeprumy», « TernocHabxeHne 1 BeHTUISUs», «HapysKHbIe TEIUIOBBIE CETH

2.2

JMCUMIJINHBI M IPAKTHKH, I KOTOPBIX OCBOEHHE JAHHOI JUCHUNIHHBI (MOIYJIs1) HEOGXOTUMO KaK
npealecTByoIee:

221

Moy o3BOIAET MOJONTH K MPEIUITIOMHON MPaKTHKE, pa3paboTKe TUCCEePTalNOHHBIX padoT.

3. KOMIIETEHIIMA OBYYAIOHIEI'OCS, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JNCIUIIJINHBI

(MOYJISA)

K-3: C
ceTer

1noco0eH 0CylIeCTBUTh ABTOPCKHUIA HAA30P 32 CO0JII0IeHUEeM YTBeP KAeHHbIX MPOEKTHBHIX PellieHU i TelJI0BbIX

3HarTh:

Ypogens | HopmaruBHble mpaBOBbIE AaKThl U JOKYMEHTbl CHUCTEMBbI
TEXHHYECKOTO PEerylIHpOBaHMs M CTaHAApTU3alUH B cdepe
IpafoCTPOUTENILHON AEATENBHOCTH

YposeHs 2 [MTpaBuna npuMeHeHHs TPOPECCHOHATIBHBIX KOMITBIOTEPHBIX
MIPOTPAMMHBIX CPEICTB IS OCYIIIECTBICHHUS PacueTOB
TEIUIOBBIX CETEH; MpaBMiIa M CTaHIAPTHI CUCTEMBI KOHTPOJIT
(MeHeDKMEeHTa) KauecTBa B TPOEKTHON OpraHU3alny;
TpeOOBaHUS OXpaHbl TPyAa U MOXKAPHOW 0€30MacHOCTH

VYposens 3 INopsnok cornmacoBaHus U yTBEPKACHUS IPOEKTHOM
JIOKYMEHTAIIIH TEIUIOBBIX CETeH; MOPSIOK COCTABICHHUS
rpaguka BEIIOTHEHUS IPOSKTHBIX pabo; TpeOOBaHMS IPaBIII
obecrieueHnst HEOOXOIMMOM HaJJeKHOCTH, JOJITOBEYHOCTH H
0e30I1aCHOCTH TEIJIOBBIX CETEH B IIEJIOM, a TAKKE OTAEITHHBIX
€€ JIEMEHTOB

YMmerhb:

VYpogens | OreHnBaTh pa3pabaThIBacMble MPOEKTH M TEXHUIECKYIO
JIOKYMEHTAIUIO TEIUIOBBIX CETEH Ha COOTBETCTBHE
TpeOOBaHUSIM HOPMATHBHBIX IIPABOBBIX aKTOB, JOKYMEHTOB
CUCTEMBI TEXHUUECKOTO PErYJIMPOBAHUS U CTAHJAPTH3ALUU B
cepe rpaloCTPOUTEIBHON AESTEIBHOCTH, CIICIIHATbHBIM




TCXHUYCCKUM YCJIOBUAM U 3aJaHHBIM TEXHUKO-
OKOHOMHWYCCKHUM ITOKa3aTCIIM

VYpoBeHs 2 BeIOMpats METOABI CHCTEMHOTO aHANN3a JUIS TIOATOTOBKHU U
000CHOBaHMS BHIBOAOB 00 3()(heKTHBHOCTH AEATETLHOCTH
HPOSKTHOT'O NOJAPa3ACICHHUS 10 TIOATOTOBKE MPOSKTHON
JOKYMEHTAIIMHU TEIUIOBBIX CeTei

Baangernb: Baanernb:

VYposens 1 |CocraBneHneM 1uiaHa-rpaduka npoeKTupoBdhiust YeuneRkA ceTilio GRBOAHAEMAMITERHIIAGPUKA TPOSKTUPOBAHUSI T
9KOHOMHYECKOTO aHAIHN3a ¥ yTBEPKICHHE MJPEKTHBIX PELICHH HECCEUEH aHaIN3a U yTBEPKICHNE MJOCKTH

VYposens 2 |KoopamHarmei paboT MexIy pa3pa60mm<ayn Y PERREHETOK e TA A A P BT TP BOIXT Qe THATH pmpa§0TqHKaIn TpC
MOAPA3ICICHAAMH 110 Pa3paboTKe NPOSKTHOM| JOKYMEHTALHMH O{TEEKFasK@NEEAIBHOTO (RpadaTHETBPOCKTHON TOKY

Yposens 3 Opranuzanyei 3KCIepTrU3bl IPOEKTHON NOKYMeHYqpuaers1oBp A pueraiBaiield SKCIEPTU3bl IPOEKTHOM JOKYMEHTa
7. KoHTposieM BHECEHUS U3MEHEHUH B MPOCKFHYIO JOKYMEHTaltoKeRToa ey GRHeSeHA P eBWMHTAHAM B [IPOCKHYIO

MIPOXOXKJCHUS KCTIEPTHU3bI L]npoxom;:[eﬁm SKCIEPTU3BI

B pesynbraTe 0cBOCHUS AUCIUIUINHBI 00yJarOMIUNCs JOKEeH |B pe3ynbraTe 0CBOSHMS ANCIMIUINHBI 00YYarONIHNACS JOIDKEH




4. CTPYKTYPA U COAEP KAHUE JUCHUIITIMHBI (MO JIsI)

Kox
3aHATHSA

HaumenoBanue pazaeiion
M TeM /BUJI 3aHATHA/

Cemectp /
Kypc

Yacos

KomMnereH-
HUH

Jluteparypa

Hnrte
PaKT.

Ip.
MOAT.

IIpumeuyanue

Pa3znen 1. dusunuyeckue
OCHOBBI NPOIIECCOB
npeoopazoBaHust
COJTHEYHOM JHEepIruun

11

. duznveckrne 0CHOBBI
IIpOIIecCOB MpeoOpa3oBaHus
conmHeuHo sHepruu; /Jlek /

IK-3

JI1.1, JI1.2
J2.1
91,022

pedepar

1.2

ConHeuHbIE  KOJUIEKTOpa
JIoMa
knaccupukanun/JIex/

IK-3

JI1.1, JI1.2
2.1
91,33

pedepar

13

Pacuer
MIPOU3BOIUTEIEHOCTH
COJIHEYHBIX
koimexTopos/Ilp/

JI1.1, JI1.2

1.4

AKKyMyJIHpOBaHUE
TEIJIOBOM 3HEpruu. Tumsl
aKKymyssTopos/JIek/

J12.1 454

15

Pacuer emkoctH 0GakoB

akkymyssitopos/I1p/

91,33

1.6

Hcnonb30BaHMs CEIEKTHBHBIX
TIOBEPXHOCTEH 1St
TIOBBIIICHUS G PEKTHBHOCTH
eMIIepaTypHOTO YPOBHS
COJIHEYHBIX ITOBEPXHOCTEN

/Cp/

16

IK-3

JI1.1, JI1.2
J2.1
91,22

Paszgen 2. Cucrembl
MACCHUBHOI'0 COJTHEYHOIO
OTOIICHUS

IK-3

JI1.1, JI1.2

2.1

. TennorexHuueckue
XapaKTEepUCTUKH
OrpakIaroLux
KOHCTPYKLIAH COJIHEYHOI'O
noma/Jlex/

IK-3

JI1.1, JI1.2
2.1
01,02

pedepat

2.2

Pacuer TemnoTeXHHYECKUX
XapaKTePUCTHK
OTPaKIAOIIIIX
KOHCTPYKIHUH MaCCUBHOTO
noma/Tlp/

IK-3

JI1.1, J11.2
2.1
51,72

2.3

PacueT Toamuab
YTETUTUTEIS TACCUBHOTO
nmoma /TIp/

IK-3

J1.1,J11.2
J2.1
31,22

2.4

UccnenoBanus
9HEeProa(pGeKTUBHBIX
CUCTEM ITACUBHOTO
COJTHEYHOTO
termnocHadxenus /Cp/

16

JI1.1, J11.2
J12.1
51,72

Pa3nen 3.
IIpoexkTHpoBanue
MACCHBHBIX CHCTEM

IK-3

JI1.1, JI1.2
J2.1
31,022




COJIHEYHOT O
TenJI0CHAOKeHU S
3.1 4 2 IK-3 JI1.1,J11.2 pedepar
CucTeMbl COJTHEYHOTO
O>xenus /Jlex/ 2.1
TEIJIOCHA 31,72
3.2 Pacuer ternmonorepn 4 2 IK-3 JI.1, J11.2
OrpaKJarolMHU J12.1
KoHCTpyKumsimu /T1p/ 31,92
3.3 /PacueT TernoBoi 4 2 IK-3 JIT.1, JI1.2
Harpy3KH COJIHEYHOMU J12.1
CHCTEMBI TEIIOCHAOKECHNUS 91,92
IIp/
3.4 IlepcriexTuBBI pa3BUTUA 4 18 IK-3 JI1.1, JI1.2 pedepar
MMaCCUBHBIX CUCTEM JI2.1
COJTHEYHOTO 91,93
oromerust/ CPC/

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoabHBIe BOPOCHI M 3a1aHHUSA




4. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI (MOAY JIs)

Kox
3aHATHSA

HaumenoBanue pazaeiion
M TeM /BUJI 3aHATHA/

Cemectp /
Kypc

Yacos

KomMnereH-
HUH

Jluteparypa

Hnrte
PaKT.

Ip.
MOAT.

IIpumeuyanue

Pa3znen 1. dusunuyeckue
OCHOBBI NPOIIECCOB
npeoopazoBaHust
COJTHEYHOM JHEepIruun

11

. duznveckrne 0CHOBBI
IIpOIIecCOB MpeoOpa3oBaHus
conmHeuHo sHepruu; /Jlek /

IK-3

JI1.1, JI1.2
J2.1
91,022

pedepar

1.2

ConHeuHbIE  KOJUIEKTOpa
JIoMa
knaccupukanun/JIex/

IK-3

JI1.1, JI1.2
2.1
91,33

pedepar

13

Pacuer
MIPOU3BOIUTEIEHOCTH
COJIHEYHBIX
koimexTopos/Ilp/

JI1.1, JI1.2

1.4

AKKyMyJIHpOBaHUE
TEIJIOBOM 3HEpruu. Tumsl
aKKymyssTopos/JIek/

J12.1 454

15

Pacuer emkoctH 0GakoB

akkymyssitopos/I1p/

91,33

1.6

Hcnonb30BaHMs CEIEKTHBHBIX
TIOBEPXHOCTEH 1St
TIOBBIIICHUS G PEKTHBHOCTH
eMIIepaTypHOTO YPOBHS
COJIHEYHBIX ITOBEPXHOCTEN

/Cp/

16

IK-3

JI1.1, JI1.2
J2.1
91,22

Paszgen 2. Cucrembl
MACCHUBHOI'0 COJTHEYHOIO
OTOIICHUS

IK-3

JI1.1, JI1.2

2.1

. TennorexHuueckue
XapaKTEepUCTUKH
OrpakIaroLux
KOHCTPYKLIAH COJIHEYHOI'O
noma/Jlex/

IK-3

JI1.1, JI1.2
2.1
01,02

pedepat

2.2

Pacuer TemnoTeXHHYECKUX
XapaKTePUCTHK
OTPaKIAOIIIIX
KOHCTPYKIHUH MaCCUBHOTO
noma/Tlp/

IK-3

JI1.1, J11.2
2.1
51,72

2.3

PacueT Toamuab
YTETUTUTEIS TACCUBHOTO
nmoma /TIp/

IK-3

J1.1,J11.2
J2.1
31,22

2.4

UccnenoBanus
9HEeProa(pGeKTUBHBIX
CUCTEM ITACUBHOTO
COJTHEYHOTO
termnocHadxenus /Cp/

16

JI1.1, J11.2
J12.1
51,72

Pa3nen 3.
IIpoexkTHpoBanue
MACCHBHBIX CHCTEM

IK-3

JI1.1, JI1.2
J2.1
31,022




COJIHEYHOT O
TenJI0CHAOKeHU S
3.1 4 2 IK-3 JI1.1,J11.2 pedepar
CHUCTEMBI COTHEYHOTO
Ooxenus /Jlex/ 2.1
TEIUIOCHA 21,32
3.2 Pacuer ternmonorepn 4 2 IK-3 JI.1, J11.2
OrpaKJarolMHU J12.1
KoHCTpyKumsimu /T1p/ 31,92
3.3 /PacueT TernoBoi 4 2 IK-3 JIT.1, JI1.2 2
Harpy3KH COJIHEYHOMU J12.1
CUCTEMBI TCIIOCHA0KECHUS 91,92
IIp/
34 IlepcnieKTUBBI pa3BUTHS 4 18 IK-3 JI1.1, JI1.2 pedepat
MMaCCUBHBIX CUCTEM JI2.1
COJTHEYHOTO 91,93
oromernst/ CPC/

1. dusmueckue OCHOBBI IIPOLECCOB IPEOOPA3OBAHHS COTHEIHOM YHEPIHI

Bunbl comHEUHBIX KOIEKTOPOB

Turs! 6aK00B aKKyMyJIISITOPOB

ConHeuHbIE OTOMHUTEIBHBIC CHCTEMBIL.

CoBpeMEeHHOE COCTOSIHUE M OIIBIT IPIMEHEHHS CUCTEM COJTHETHOTO TeTIIOCHA0KEHNUS
Pacuer cucreM akkyMyJUpOBaHUS TEILUIOBOM SHEPrum.

Pacyer npOM3BOAUTENBHOCTH COTHEYHOTO KOJUIEKTOPA.

Knaccuduxamus cucreM cOTHEYHOTO TEIIOCHA0KEHHS.

© o N o g~ w D

Hcnonap30BaHus CEEKTUBHBIX HOBerHOCTeﬁ JUTS TOBBIIIEHUSA TEMIIEPATYPHOI'O YPOBHS COJTHEYHOI'O KOJUICKTOPA.

Hasznauenune ['COIT

e =
= o

TepMudeckoe CONMPOTHBIICHNE OTPaskAAIONINX KOHCTPYKIIHI

-
N

Turmbr TCIJIOU30JIALIMOHHBIX MaT€prajoB

.
w

Pacuer HEeM3BECTHOW TOJIITUHBI YTECIIATEIA

=
>

HpI/IHHI/IHLI TIPOCKTUPOBAHUA CUCTEM COJTHEYHOT'O OTOIIJICHUA

5.2. TeMbl KYypcOBBIX padoT (MIPOEKTOB)

Kypcogas pabota He mpeaycMaTpUBaeTcs M0 yd4eOHOMY IUTaHy

5.3. ®oHA OLEHOYHBIX CPEACTB

[Tpu n3yueHnn AUCIUTUTHHBI MATUCTPAHT JIOJIKEH BBIITOJIHUTD CIEAYIOINE 3adaHuUS:

W3ydnTh TeOpeTHIECKU MaTepHal 1o MIPEeJOCTaBICHHBIM HCTOYHIKAM (KOHCIIEKT JISKITIH, OCHOBHAS JINTEpaTypa,
PEKOMEHAYEMBIH CIIUCOK XKYPHAJIOB, UHTEPHET);

OTBeTHTH Ha BONIPOCHI IO KaXIOH TIIaBe.

Bribpats TeMy pedepaTa nnm npe3eHTalnu, CoriiacoBaTh ee ¢ IpernoaaBarTeneM, mogodpats Marepuai kK pedepary,
TIOJIrOTOBUTH NPE3CHTAIMIO WIIM HarucaTh pedepar.

[IpencTaBuTh MpE3EHTAIMIO B TPYIIE CTYACHTOB, a pedepar B MUCEMEHHON GopMe Ha BCTpede C IPenoaaBaTeseM.
[IpofiTn TecTHpOBaHKUE WM OTBETHTH HA OOIINE KOHTPOIBHBIE BOTIPOCHL.

Omnmncanue KPUTEPHEB OLIEHKH YPOBHS OCBOCHHUS YIEOHON IIPOTPaMMBIL.

CryzneHT noiydaer 3aueT, eciau Habpai 60 6aisioB 1o cieayome mkae:

BrimonHenne 3aganuii Ha pakTHdeckoe 3ausTue - MuH. 10 - make.15

CamocTodATeNnbHOE U3yUeHNe pa3AenoB JUCHUIIINHEL - MHH.10 - Makc.15

[Ipesenranus nnn pedepar - muH. 10 - make.20

TecTbl uIM KOHTPOJIBHBIE BONPOCHI - MHH.20 -

Mmakc.30 Beero mun.60 -maxkc.100

ITo KOHTPOIBHBIM BOIIPOCAM:




5.4. IlepeyeHsb BHAOB OLIEHOYHBIX CPEICTB

© o N o g~ w DN
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KOHTpOHLHLIe BOIPOCHI AJIs1 9K3aME€HA
. Dusnueckre OCHOBBI MPOIECCOB IPEOOPA30BaHMUS COTHEYHOM YHEPTHU

Bunbl comHEUHBIX KOTIEKTOPOB
Turmsl 6aK00B aKKyMyJISITOPOB
ConHeuHbIE OTOMHUTENbHBIE CHCTEMBI.
CoBpeMEHHOE COCTOSIHUE M OIIBIT IPIMEHEHHSI CHCTEM COJTHEYHOTO TeIIOCHA0KEHNUS
Pacuer cucTeM akKyMyJnupOBaHUS TEILUIOBOM SHEPrum.
Pacuer mpOM3BOAUTENBHOCTU COTHEUHOTO KOJUIEKTOPA.
Knaccuduxamus cucreM cOTHEYHOTO TEIIOCHA0KEHHS.
Hcnonb3oBaHus CEeNEKTUBHBIX IOBEPXHOCTEH I MOBBILIEHHS TEMIICPATyPHOIO YPOBHS COJTHEYHOTO KOJUIEKTOPA.
Haznauenne I'COIT
TepMmuueckoe COPOTUBIEHUE OIPaXAAIOUINX KOHCTPYKIMN
Tunsl TeNIOU30LUOHHBIX MAaTEPUAJIOB
Pacuer HeM3BECTHOM TONIMHBI YTEIUINTEINS

HpI/IHHI/IHLI MPOCKTUPOBAHUA CUCTEM COJTHEYHOT'O OTOIICHUA

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas JIMTEpaTYypa

ABTOpBI, COCTaBHTEIIH 3arnaBue W3 patenscTBo, ron
JI1.1 Kimumos, I'. M. HetpanummonHasie # BO300OHOBISIEMEIC Hwxuuit Hosropon :
HUCTOYHHUKH SHECPTUU JJIA NOJTYUYCHHUS TCIJIOTHL B HI/I)Kel"OpO}ICKI/Iﬁ
cUCTeMax TemIoCHa0XeHUs (Ta30THIPATHI roCcyAapCTBEHHbIN
€CTECTBEHHOI0 rasa) : y4eOHO-MeTOIHYeCKoe APXUTEKTYPHO-CTPOHUTEIbHBIH
mocoOwue . yHuBepcuret, ObC ACB,
2016. — 29 c. — ISBN
J1.2 B.1. boapos, M.B. bonpos, |VHxkeHepHbIE OCHOBBI CO3/1aHUSI IACCUBHBIX Hwxanit Hosropoxr HHTTACY
B.IO. Ky3us, X.A. JIOMOB 2015
IlleBuenko
6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENN 3armnaBue W3parenscTBO, TOA
2.1 P.P. Agsesos, M.A. CucTeMbl COIHEYHOTO TEIUIO- U M.: Crpoinznar , 1990. -
30puH, N.M. XJIaJJOCHA0XKEHUS 328 c.: ui.
BacunseBa u 1p.;
I[lon pen. D.B.
Capnauxoro u C.A.
HYucrosuua
6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAIMOHHOM ceTH ""MHTepHeT"
D1 |Hay4Has 3neKTpoHHAs OMOIHOTEKA http://elibrary.ru/defaultx.asp
32 [OnekrponHas 6ubnnoreunas cucrtema [IPRbooks http://www.iprbookshop.ru/
23  |MuadopmaimonHas cucrema "ExnHoe oOKHO 1ocTyma K o0pasoBaTenbHbIM pecypeam” |http://window.edu.ru/
D4  |bubimorexa KPCY http://lib.krsu.edu.kg/
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D5  |Caiit kadeapsr «CTponuTebCTBO» Ha oduitnansHoM caiite KPCY http://pgz.krsu.edu.kag/

6.3. Ilepeuens uHGOPMALMOHHBIX H 00pa30BaTEIbHBIX TEXHOJIOT Hit

6.3.1 KoMneTeHTHOCTHO-OPHEeHTHPOBAHHbIE 00pa30BaTeIbHbIE TEXHOJOTHI

6.3.1.1| TpaguirionHbIe 00pa30BaTENbHbIC TEXHOIOTUH — TEXHOJIOTHH, OPUECHTUPOBAHHbIE IIPEKIE BCETO Ha COOOIICHUE
3HaHUH U CIIOCOO0B NEHCTBHH, ITEpeaBACMBbIX yUYaIMMCS B TOTOBOM BHJIE M IIPEAHA3HAYCHHBIX JJIS
BOCIIPOM3BOJIAIETO ycBOCHU. [IpennonaraioT, 4To neaaror ABIseTCs eIMHCTBEHHBIM HHIIIMATHUBHO
JISWCTBYIOIMM JIMIIOM y4eOHoro nporecca. K HUM MOTYT OBITh OTHECEHBI JIEKLIUH, IIPAKTUYECKUE 3aHATUS
PENpOyKTUBHOTO THIA U T.JI.

6.3.1.2|lnHOoBanMoHHbIE 00pa3oBaTEeNIbHBIC TEXHOJIOTHM — TEXHOJIOTMH, OPUEHTHPYIOIINE Iefarora Ha CO3JaHue U
UCIIONb30BaHUE TakuX ()OPM OpraHM3aluM Y4eOHOH HEATENbHOCTH, IIPU KOTOPBIX AaKIEHT JeTaeTcs Ha
BBIHYXJICHHYIO aKTUBHOCTB 00y4aromerocs (He MOXKET He AeIaTh) ¥ Ha (JOpMHPOBaHNE CHCTEMHOTO MBIIICHUS
U CIIOCOOHOCTH T'€HEpUPOBATh MJEH IIPU PELICHHH TBOPUYECKHX 3a1ad. K HUM NMPEeUMYIIECTBEHHO OTHOCSTCS
TEXHOJIOTHM AaKTHUBHOIO JESITEIbHOCTHOIO THMA (UIPOBBIE MNPOLENYPHI, IUCKYCCUM, BBIC3JHBIE 3aHSITHUSA,
CT2XHPOBKH C MCIIOTHEHHEM JTOJDKHOCTH, aHAJIN3 KOHKPETHBIX CUTYyallli, HETPaAUIHOHHbIC JIEKIINH, TPCHUHT U
U T.IL

6.3.1.3|UudopmanronHsie 00pa3oBaTEIbHBIC TEXHOJIOTHH — KOMITIEKC METOIOB, CIIOCOOOB M CPE/CTB,
obecreunBarOmuX padoTy ¢ HHGOpMAIHel 1 BKIIIOYAIOIUX B ce0s 00paboTKy, XpaHeHHe, repenady u
otoOpakeHne MHPOPMAaIMU U HEPa3pbIBHO CBSI3aHHBIX C IPUMEHEHHUEM BBIYHCIUTEIbHON TEXHUKH,
KOMMYHHKAaTUBHBIX ceTell  1p. B HacTosmiee BpeMst O/ 3THM TEpMHHOM B OCHOBHOM MOHUMAETCs KakK
CaMOCTOSITETIFHOE UCIIOIBb30BaHHE KOMITBFOTEPHOM TEXHHUKH, TAK M HACBHIILICHUE €10 YYEOHBIX 3aHATHH I
BBIPAOOTKH yMEHHs1 paboTaTh ¢ MH(pOPMaIUEH.

6.3.1.4|MourHo# TeXHOJIOTHEH, TO3BOJISIONICH XpaHUTh U IepelaBaTh OCHOBHOH 00beM H3y4aeMoro MaTepHaa,
SIBIIIOTCSI 00pa30BaTENbHBIE JIEKTPOHHBIC U3JIaHUS, KaK PacpOCTpaHsIeMble B KOMIIBIOTEPHBIX CETAX, TaK U
3anucannbie Ha CDROM. MnnuBuayansHast paboTa ¢ HUMH JaeT IIyOOKOe YCBOCHUE U IOHUMAHUE MaTepraia.
OTH TEXHOJIOTUH MO3BOJISIOT, IPHU COOTBETCTBYIOMICH JOPaOOTKE, MPHCIIOCOOUTH CYIIECTBYIOMIIE KyPCHI K
WHIWBUAYAIEHOMY ITOJIB30BAHHIO, TIPEIOCTABIIIIOT BOZMOKHOCTH IS CAMOOOYUYCHUS W CAaMOIPOBEPKU
TMMOJTYYCHHBIX 3HaHuH. B oTiimume ot Tp&[[PIL[PIOHHOfI KHUT'HU, o6pa303aTenLHme OJICKTPOHHBIC U3 JaHUA
MO3BOJISIFOT MTOJJaBaTh MaTepHall B JTUHAMUYHON rpadudeckoi hopme.

6.3.2 Hepeqeﬂb I/IH(l)OpMaI[I/IOHH])IX CIIpaBOYHbLIX CUCTEM U IIPOIrPaAaMMHOI0 o0ecneuyeHust

6.3.2.1 http://mes.kg/upload/file/zakon-o-hvostohranilishah.rtf

6.3.2.7 http://www.iprbookshop.ru .- Dnekrponno-6ubnuoreunas cucrema [IPRbooks

6.3.2.3 www.elibrary.ru - Hay4nas anexrponHas oubnuorexa eLIBRARY.RU

6.3.2.4 http://www.public.ru - MaTepHeT-61OIHOTEeKa IpeIaraeT HIMPOKHiA CIIEKTP HHPOPMAITHOHHBIX YCIYT: OT TOCTYTIa
K JICKTPOHHBIM apxuBaM MyOuukanuii pycckos3bidHbiXx CMU M roTOBBIX TEMaTHYECKHX OO30pOB IMPECCHl 110
WHJMBH/yaJbHOTO MOHHTOPUHIA M SKCKJIFO3UBHBIX aHAMTHYECKUX MCCICAOBAHMIA, BBIMOIHEHHBIX 110 MaTepHajIaM
HEYaTH.
6.3.2.9 http://e.lanbook.com - Pecypc, Bkmtouaroiuii B ce0st Kak JICKTPOHHBIC BEPCHH KHUT U3aTeNbCTBa «JIaHb» 1
APYTHX BEAYIIHX H3ATENbCTB y4eOHOM INTEpaTyphl, TaK U SICKTPOHHBIE BEPCHH MIEPHOINYECKUX H3AAHUH 1O
€CTCCTBEHHBIM, TEXHUYCCKHM M TYMaHHTApPHBIM HayKaM.
6.3.2.9 http://scientbook.com - CeoboxHas nH(GOpPMALHOHHAS IUIONIAAKA HAYYHOTO 00IIeH!s. VIHCTpyMeHT
KOMMYHHUKAIHH,

IIOMCKA JIOJIeH Y HayUHbIX 3HAHUH.
6.3.2.7|[lapTHEpPCTBO MHXKEHEPOB, B 00JIACTH OTOIUICHHS, BEHTHIISILIUK, KOHAUIMOHUPOBAHHUS BO3/1yXa,
TEIUIOCHAOKEHHS U CTPOUTENBHON TeIUIO(U3UKHU. U BOJIOOTBEICHHUIO, Ta30CHA0KEHHUIO 3AaHUH U COOPYKEHIH

6.3.2.8|HIT «<ABOK» - TopClimat.ru
6.3.2.9 Bbubnmoreka KPCY um. B.H. Ensninra Anpec: 1. bumkexk, yi. Aukapa, 1.24 k, kopiyc 10:

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1|Aynmuropus I1/11, ®AJ/TuC — naboparopus «HxenepHoe 060pyJ0BaHHE 31aHUI

7.2|Aynutopus 305, ®ATuC — KOMITBIOTEPHBIN KI1acc
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8. METOAUYECKHUE YKA3AHUA JJI51 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MO Y JISA)

TexHomoruueckas KapTa JUCHUILJIMHBI IIPUBCJICHA B HpI/IJ'IO)KeHI/II/I 1

OpraHu3aius caMoCTOATeNIbHON paboThl MarucTpanra (CPM)

1. IIpemycMoTpeHO poBeIeHNE 3aHATHH B (hopMe JIEKINH, TJie MATUCTPAHTHI CIYIIAI0T TEMATHYECKIH MaTepHal H COCTABIISIIOT
KpaTKuil KoHcHeKT-Te3uc. [lo TemaMm JEeKIMOHHOrO MaTepHajia MpPOBOAATCS MpakThdyeckue 3aHsTuA. Ha mpaxTuueckux
3aHATUSAX MAarucTPaHTy BBIAAIOTCA UCXOJHBIE JaHHBIE 0 BapUaHTaM B COOTBETCTBHM C HOMEPOM B CIIMCKE TPYIIBI Ui
BBINOJTHEHHS PaOOThI {15 BEIMOIHEHUs pabOTHI CTYACHTY HE0OX0JUMO UMETh Ha 3aHSTHU HOOTOYK.

2.IToAroToBKa K MPaKTUYECKUM 3aHATHSM.

IloaroToBka K MPaKTUYECKUM 3aHATHSM OCYLIECTBISIETCS MO TeMaTHKe NMPAKTHUECKUX 3aHATUI B COOTBETCTBUU C pabouei
IIPOrpaMMOM TUCIUILIHHBL.

J1o 3aHATHH MaruCTpPaHT JOJDKEH O3HAKOMUTHCS C TEMOW 3aHATHS, COOpATh U NPOAHATU3UPOBATh HCXOIHBIE JaHHbIE,
MIPOYUTATh COOTBETCTBYIOIINE pa3/ielibl Y4eOHUKa, JISKIUH U Jp.

3. Taxxe mpeuIaraeTcsi 4acTh TEMaTHUECKOTO MaTepHalla Ha CaMOCTOSTENBHYIO POPabOTKy MarucTpanram. B
CaMOCTOSITENbHYIO padOTy BXOAUT HE TOJBKO TIIAaTeIbHAs IPOpabOTKa JIEKIIMOHHOTO MaTepuaia, HO ¥ BHIIIOJIHEHHE padoT,

HA4YaThIX Ha MPaKTHUECKUX 3aHATHUAX B ayIUTOpHOE BpeMsi, OCHOBHBIC pEKOMEHIALINH 110 CAMOCTOSITEIbHOMY BBIIIOJTHEHUIO
3aganuid. CaMOCTOSATEIHHOE N3yUCHUE PA3/IENIOB IUCIUIUTMHEI CTYACHT OCYILIECTBISET IO IUTCPATYPHBIM UCTOYHUKAM, B
COOTBETCTBUH C HAMEHOBaHNEM TeMbl. MaTepHal ciiefyeT BHUMATEIbHO ITPOYUTATh, KPATKO 3aKOHCIIEKTHPOBATD,
3apHCOBATh CXEMbI U OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Tpe©oBaHMsI K OTIETHBIM MaTepHalaM M JOKYMEHTaM: IPEIOCTaBUTh KPATKU KOHCIICKT, CXEMBbI, TAOJIHIIBL.

4. Pedepatsl, mpe3eHTAIHH

Llens pabOTHI: HAYIUTHCS COOMPATH M CHCTEMAaTH3NPOBATh HHPOPMAIIMOHHBIC MAaTEPHAIIbL; 3HAaTh HAYYHO-TEXHUIECKYIO
nH}popMannio, 0Te4eCTBEHHBIH 1 3apyOeKHBII OIBIT 10 MPOQUIIIO IEATEIbHOCTH; YMETh JIOTHYECKH BEPHO, apTyMEHTHPOBAHO
U SICHO CTPOMTH MMMCbMEHHYIO PeUb, YCTHO MPEACTABISTH BBITIOJIHEHHYIO padoTy;

4.1. O0mue MeToaIYecKIe yKa3aHHs

11 moATroTOBKH pedepara WK MPe3eHTAnd HE00X0JUMO HAUTH B OMOJIMOTEKE YKa3aHHbIE MaTepraibl ((KypHAJIbI 1O
CHeLUaIbHOCTH, y4eOHbIe TOCOONs, yueOHUKH, HHTEPHET-CaiiThl). BHUMAaTEeNIbHO H3yUUTh JINTEPATYPY, Pa300paThcs B
OIIMCAHUSIX, CXeMax, pacueTax. JKypHaibl cieqyeT IpoCMOTPETh 3a MociIeaHue miaTh jeT. Ecim Oynet mano nHbpopmauu, To
MIPOCMOTPETH €I11e HECKOJILKO JIeT. MOXKHO TakKe MOJIb30BaThCs JTI0O0H INTEpaTypoil, COOTBETCTBYIONICH TeMe J0KIaaa, B
TOM uucie Marepuaiamu MHTepHeTa.

4.2. Pechepar u mpe3eHTAHS JOIDKCH COJICPKATD:

*OraBieHNs Pa3/IeNioB U MOIPa3/IeIIOB;

el{enn 1 3a1a4n pelIeHNs yKa3aHHON MPOOIIEMBI;

*OCHOBHO# MaTepual, IPUMEPHI, CXEMBI, BBIBOJIBI

*CIIHCOK UCIIOIb30BaHHON JINTEPATYPHI

4.3. Odbopmitenue pedepara

Pedepar nomkeH ObITh opopmieH Ha 12-15 mmcrax Genmoit Oymaru ¢popmara A4 B COOTBETCTBUU C TPEOOBAHISIMH,
MIPEIBSIBIAEMBIME K 0popMIleHHI0 MUChbMEeHHBIX padot: CTO UpI'TY 005-2007. Cucrema MEHeKMEHTA Kad4ecTBa: YIeOHO-
METOJIYeCKast eI TeTHbHOCTD.

OOmmue TpeboBaHUs K 0POPMIICHHIO TEKCTOBBIX U rpauecKuX paboT CTY/AEHTOB.

[IpesenTanus qomwkHa cocTosTh U3 10-15 cmaiimoB. TekcT 1omkeH ObITh XOPOIIO BUICH ay TUTOPUH.

Pedepar 1omkeH OBITh IPE/ICTABIIEH MPETOaBaTel0 B CPOKH, HA3HAUYEHHBIE TIPH BbIJjaye 3aaHusl.

5. IloaroroBka K ToKIamy o pedepaTy WIn Mpe3eHTAUN

Llens paboThl: YMEHNE JIOTHYeCKH BEPHO, apTyMEHTUPOBAHO U SICHO CTPOHUTH YCTHYIO peUb.

JloKIma sIBIsIeTCS. KpaTKUM M3JI0’KEHHEM HanucaHHoro pedepara.

Jlokma ToJKeH OBITh JOJI0KEH IMPENoaBaTeNio U CTYACHTaM B YeTKOH (hopMe, B COOTBETCTBHUH C 33JaHHON TEMOH, B
Ha3Ha4YeHHOE BpeMsI.

[TpomomkUTeNnsHOCTD JoKIana 8-10 MuH.
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Ilkana oueHUBaHUS 3a]aHHIT HA MPAKTHYECKHUE 3aHATHS - TEKYIINH KOHTPOJIb
Huamazon 6amios ot 0 1o 7 Bropoit cemecTp

HpI/I OIICHKEC BaﬂaHI/Iﬁ Ha NPaKTUICCKUC 3aHATUA UCIIOJIB3YOTCA CICAYIOINEC KPUTCPUU:




1. Crenenp 0000IICHUS, CUCTEMATH3ALWH, TIIyOUHBI, 3aKPETJICHUS MOJTYYEHHBIX TEOPETHIECKUX

3HAaHUH M0 KOHKPETHBIM TeMaM AUCLHILINH NPo(eCCHOHATBHOTO LIUKIIA.

2. YMmenne GopMupoBaTh U IPUMEHSTH HOTY4YEHHbIC 3HAHUS Ha MPAKTHKE.

3. YMenue BbIpaboTaTh NpH PELICHUHN TPAKTHYECKHUX 3aJaHUH TaKUX MPOPeCcCHOHAIBHO 3HAYMMBIX

Ka4yecTB, KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUECKAsk MHUIIMATHBA.
Otmertkoii (6-7 ©0amnoB) OLEHMBACTCS pe3yJbTaT, KOTOPBIA IOKA3bIBACT IPOYHBIC YMEHHUS IIPOBOJMTh
9KCHEPUMEHTAIIbHBIE UCCIICIOBAHNUS, UCIIBITAHNS U N3MEPEHHs], BRIOMpATh

COBPEMEHHbIE TEXHUUYECKHE CPEICTBA Ul MCCICAOBAaHNUMN, UCTIBITAHUM M U3MEPEHUIl, BIageTh

METOAAMHU JKCIEPUMEHTAIbHBIX HCCICIOBAHUI HCIBITAHUM M H3MEPEHHH M METOoAaMH

00pabOTKH pe3yIbTaToB.

Otmetkoii (4-5 6a1710B) OLICHUBACTCS PE3yJIbTAT, KOTOPBIN MTOKA3bIBAET XOPOIIHE YMEHUS MTPOBOIUTD
9KCIEPUMEHTAIILHBIE UCCIICIOBAHNS, UCIIBITAHUS 1 U3MEPEHHS, BBIOMPATh COBPEMEHHBIE TEXHUUECKHUE
CPEeICTBa JUIsl UCCIEOBAHMM, UCTIBITAHUN U U3MEPEHUH, BIaleTh METOAAMH SKCIIEPUMEHTAIBHBIX
HCCIICIOBAaHNH MCIIBITAHUN M U3MEPEHHI U METOAaMH 00pabOTKH Pe3yJIbTaToB.

Otmetkoii (3-4 0aI0B) OILCHMBACTCS PE3yJbTaT, KOTOPBI MOKa3bIBACT HE IOCTATOYHO XOPOIIME YMEHHS
IMPOBOJAUTH SKCICPUMCHTAJILHBIC UCCIICAOBAHU A, UCIIBITAHUA U

OtmMmetkoii (0 02/1J10B) OLICHUBAETCSI OTBET, IPU KOTOPOM CTYACHT IEMOHCTPUPYET HEMOHUMAHUE 3aJaHUM
WM HET OTBETA U K€ HE ObUIO MOMBITKY BBIITOJIHEHUS 3aaHHA.

IoaroroBxa J0KJIaAa K 3aHATHIO
VYcTHOE BBICTYIUICHHME-IOKIIA JOJDKEH INPEACTaBIATh COOOH HE Nepeckas YyKHMX MBICIEH, a MONBITKY CaMOCTOSTEIbHOMN
npoOyieMaTH3anny ¥ KOHLENTYaIN3al[K OTPEICICHHON, JOCTATOYHO Y3KOH M KOHKpETHOI TeMbl. Bee nmerommuecs B pabote
CHOCKH TIIATEIBHO BBIBEPSAIOTCS W CHAOXKAIOTCS «agpecamMm». HeaomycTuMo BKIIOYATh B CBOIO Pa0OTY BBIACPKKH W3 PabOT
JIPYyTHX aBTOpOB 0€3 yKa3aHHS Ha 3TO, NIEPECcKa3bIBaTh dyKyl0 paboTy ONM3KO K TEKCTy 0€3 OTCBUIKM K HEH, HCIOIb30BaTh
qy)kue uaeu 0e3 yKa3aHus epBOMCTOYHUKA. JTO KacaeTcs U MICTOYHUKOB, HaleHHbIX B HTepHeTe. HeoOXxomuMo yka3biBaTh
TMIOJIHBIN ajipec caiita. Bee ciyyau maruara J0JDKHBI ObITh HCKIIFOUEHBL. B KOHIIE paboThI JaeTCst HCUEPIIBIBAIOIIUI CITUCOK BCEX
HCTIONB30BaHHBIX HCTOYHUKOB.
IMoaroroBka fokana K 3aHATHIO.
OCHOBHBIE 3Talbl MOATOTOBKH JOKJIA/IA!

* BBIOOD TEMBI;

* KOHCYJIbTallUsl ITPENoaBaTeIs;

* IIOJrOTOBKA IUIAHA JAOKJIA/A;

* paboTa ¢ ICTOYHUKAMU U JIUTEPATypoi, cOOp MaTepuaa;

* HanucaHHe TeKCTa JAO0KJIA/a,;

* oopMIICHHE PYKOIIMCH M IIPEAOCTaBICHHE €€ IPEroaBaTellio A0 Havajda JOKJIaja, YTO OIpPEAEIsIeT TOTOBHOCTD

CTYZAEHTA K BBICTYIIICHUIO;

* BBICTYIUICHHUE C JOKJIAJOM, OTBETHI Ha BONIPOCHL. TeMaTHKka JlokiIaaa npeanaraercs npemnogasarenem B POC.



