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Hanpaeaense noarorosr 08.03.01 CrponTenncrso

Hpopnas «TemtorasocHabzRenHe B BeHTHISIHS?
@opma NOAroTOBKA 0YHASN

Kype 3.4  cemectp _ 6.7

nekiH 50 vac.

NIPaKTUUCCKUE 3aHATHA 28 wac.

naboparopusie paboTe__ 14 yac.

B TOM Yucie ¢ uenonpzopaniem MAO nex.  /mp. 18 /nab. yac.
BCEro YacoB ayAUTOPHOI Harpysku_92_ wac.

8 TOM Yucnie ¢ uenonesopannem MAQO _18 uac.
caMOCTORTeIBHAs padora _ 6] wac.

2 TOM YHCNIE HA TIOANOTOBKY K 3K3aMcHY 27  vac.
KOHTPOJbHbIE paboTH (KOTHYECTEO)

KYPCOBOH NPoeKT 7 cemMectp

3a4eT 7 ceMecTp

IKkaMen__6_cemectp

Pafouas nporpamMma COCTaBIeHa B COOTBETCTBHH C TPeDOBAHMAMM (DCACPANIBHOIO IOCY/IAPCTREHHOIO
00pa30BaTE/ILHOIO CTAHAPTA BLICIIEro obpazoeanus o1 12 mapTa 2015 r. Ne201

PabBouas nporpamma ofcykaeHa Ha 3acefanni xkadenpsl MikeHepHeiX cHCTEM 30aHHH H COOPYIKCHH,
npotokon Ne 10 or «20» mwona 2015 r.

3asenyiommii (as) kadeapoi, aouert Kobsaps A.B.
CocraBuTtens (NM): KaHA, TEXH. HayK, npodeccop Yepreskor B.IL
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I. Paboyas mporpamMma nepecMoOTpeHa Ha 3aceJaHuu Kadeaphbl.

IIpoTokon ot « »

20 1. Ne

3aBeyronmii kadenpoit

(oHch) (MN.0. damuus)

1. Pabouas nporpamma nepecMOTpeHa Ha 3aceJaHUU Kageaphbl:

IIporokon ot « »

20 1. Ne

3aBeyrommii kadenpoii

(moATMCh) (N.O. damummst)
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B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

AHHOTAIIUA

Huctumuinaa  «lleHTpan3oBanHoe TeryiocHaOKeHHe» IMpelHa3HaueHa JUis
CTYACHTOB, oOOywarommxcs 1o  HampaBienuto  noarotoBku  08.03.01
CrpowutenbcTBo, podmiib «TermnorazocHabkeHre U BEHTHIISALIHS .

Huctunuaa — «lJenmpanuzosanHoe  meniocHabocenue»  BXOIUT B
BapUaTHUBHYIO YacTh Onoka 1 Jlucrumumasl (MOAyaM) yu4eOHOTO TiIaHa, SBISETCS
obsi3atenbHON qucuumuinHon (b1.B.OJ[.12). O0mas Tpya0eMKOCTb JUCHUILIUHbBI
cocTaBisieT 9 3aueTHbIX eauHul], 180 yacoB. YueOHBIM IIaHOM MPETyCMOTPEHBI
nexkuuonubie 3aHATHA (50 wacoB), mpakTmueckwe 3aHATHA (28 wacom),
nabopaTtopHbie paboThl (14 gacoB) camocTosTenbHas padora (88 wacos, BKIIFOUAS
MOJATOTOBKY K 3K3aMEHY U KypCOBOM MpoekT). Jucuumimaa peanusyercs B 6-M u
7-M cemecTpe.

OvcumnanHa  «llenmpanuzosannoe mennocnabdcenuey 6Hasmpyerca Ha
3HaHUAX, YMEHMAX U HaBblKaX, NPUOOPETEHHbIX B XOAEe W3YyYeHWA AUCLMUNAUH
«MaTtematuka», «dusmka», «Xummar», «MHxeHepHaa reogesna», «MHxeHepHan
reonorna», «MexaHuKa FPYHTOBY, «ConpoTtusneHune MaTepunanosy,
«CTpoutenbHble MmaTepuanbl», «OCHOBbl aApPXUTEKTypbl U  CTPOUTENbHbIX
KOHCTPYKLUNY, «MexaHuKa XNOKOCTH u rasos», «TexHuyecKas
TepmogMHamuKa», «TeopeTMyeckme OCHOBbI TennomaccobmeHa», «Hacocbl,
BEHTUMAATOPbI M Komnpeccopbl», «OtonneHue», «BeHTunauma» «leHepaTopbl
Tenna u aBTOHOMHOeE TennocHabxeHne».

ConeprkaHue JUCHUIUIMHBI OXBATHIBACT CIEAYIOUTUNA KPYT BOIIPOCOB:
- TETJTOBBIE HATPY3KU U CITOCOOBI MX OMPEICTICHUS;

- CUCTEMBI TEIJIOCHA0KEHUS, BKITIOUYasl UX KJIaCCU(PUKAIIUIO;

- peryJIMpOBaHHUE OTIMYCKa TEIJIOTHI,

- THAPABINYECKUN PACUET TEIIOBBIX CETEM;

- POYHOCTHBIC PACUYCTHI TEIJIOBBIX CETCH;

- TEIJIOBOM PacyeT TeIIONpPOBO/IOB;

- TUJIPABIIMYECKUE PEKUMBI TETUIOBBIX CETEH;

- HICTOYHHKH TCI'IJ'IOCH3.6}K€}H/IH;
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B.I1. WHKEHEPHBIX CHCTEM 3/1aHHi H COOPY)KEHHUI

- HaJAC)KHOCTD TEINIOCHAOKESHUS.

Henvro oucuyunnunwvl «llenmpanuzosannoe meniocHad ceHUey AGIAEMCA:
npuobpeteHue CcTyAeHTamm CUCTEMATUYECKUX 3HaHWUM B obnactu
TennocHabxeHus, T.e. obecneyeHna TENAOTOM KUAbIX U 0OLLECTBEHHbIX 34aHUN U
NPOMbILWAEHHbIX NPeANPUATUNA.

3agayamMu TUCUMILTUHBI «l[eHTparn30BaHHOE TEIIOCHAOXKEHHEY SBIISCTCS
MOATOTOBKa OakajaBpa, yMEIOIIETO MPOEKTUPOBaTh U AKCILTyaTUPOBATh
TOPOJACKHE U MPOMBIIUICHHBIE CHCTEMBl TEIUIOCHAOXKEHHS U TOPSYEro
BOJIOCHA0XEHHS, TETUIOBBIE CETH U COOPY)KCHHS Ha HUX, TEIJIOBOE M HACOCHOE
o00Opy/ioBaHUE; ONTHMH3UPOBATH MPOEKTHBIE PEIICHUS U JKCIUTyaTallMOHHbIE
PEXKUMBI C Y4ETOM HaJEKHOTo (YHKIIMOHUPOBAHHUS CUCTEM; aBTOMATH3UPOBATH
CHUCTEMBI, TEIUIOBbIE MYHKThI U OCYIIECTBIISATH aBTOMAaTU3UPOBAHHOE YIIPABJICHUE
TEXHOJIOTUYECKUMHU MPOIECCaMH TEIJIOCHA0XKEHUS; UCIOJb30BATh COBPEMEHHYIO
BBIUYUCJIUTEIBbHYIO TEXHUKY KaK B IPOCKTUPOBAHUM, TAK U B DKCILTyaTallUH.

Jng  ycmemHoro - M3y4eHMsl  JUCHMIUIMHBL  «[JemmpanuzoeanHoe
meniocHabdcenuey 'y  O0ydaroluxcs JOJDKHBI  ObITh  ChOPMUPOBAHBI
CJEYIOIINE TIpeIBapUTEIbHBIC KOMIIETCHIINU:

OIIK-1 - CITOCOOHOCTh HCII0JI30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX  JUCIUIUIMH B  NPO(ECCHOHATBLHOM  JEATENbHOCTH,
MPUMEHATh  METOJIbl  MAaTEMaTHMYECKOro  aHajiu3a ¢ MaTeMaTUYeCKOro
(KOMITBIOTEPHOTO) MOJICIMPOBAHMS, TEOPETUUECKOTO M SKCIEPUMEHTAIHLHOTO
HCCIICIOBAHNS,

OIIK-2 — cnocoOHOCTH BBISIBUTH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM,
BO3HHUKAIOIIMX B XO0A¢ MNPO(ECCHOHAIBHON JESITCIHbHOCTH, IPHUBICYDb WX IS
pelIeHUsI COOTBETCTBYIOIINM (PU3UKO-MaTeMaTHYECKUM amnmnapar,

OIIK-3 — BrmameHWe  OCHOBHBIMH  3aKOHAMH  I'€OMETPHUYECKOTO
dbopMupoBaHUs, TOCTPOCHHUS M B3aUMHOIO IIEpECeUeHUs MOJCICH IUIOCKOCTH M
MPOCTPAHCTBA, HEOOXOIUMBIMH JIJISI BBITIOJIHEHUS W UYTEHUsI YEPTEXKEH 3/1aHUM,
COOpPYKEHUN, KOHCTPYKLMH, COCTaBJICHUS KOHCTPYKTOPCKOM JOKYMEHTAllMM U

neTanei,
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B.I1. WHKEHEPHBIX CHCTEM 3/1aHHi H COOPY)KEHHUI

OIIK-8 — ymeHuwe HMCHOJIb30BaTh HOPMATHUBHBIC MPABOBHIE JOKYMEHTHI B
npodecCuOHaNbHOM eI TeIbHOCTH;

[IK-1 — 3HaHMe HOpMATUBHOM 0a3bl B 00JIACTU WMHYKEHEPHBIX H3BICKAHUIM,
MPUHIUNOB MPOEKTUPOBAHUS 3JaHUM, COOPYKEHHM, WHKEHEPHBIX CHUCTEM U
000py0BaHUs, TUITAHUPOBKH U 3aCTPOMKH HACEJIEHHBIX MECT;

[IK-2 — BrnameHue MeToJaMHM TPOBEICHUS WHKEHEPHBIX H3bICKaHU,
TEXHOJIOTUEW IPOEKTHUPOBAHUS JETAIEM M KOHCTPYKIMH B COOTBETCTBHM C
TEXHUYECKUM 3alaHUEM c UCIIOJIb30BaHUEM YHUBEPCAIBHBIX u
CHEUHUAIM3UPOBAHHBIX TPOTPAMMHO-BBIUMCIUTEIBHBIX KOMIUIEKCOB M CHCTEM
aBTOMATU3WPOBAHHBIX TPOCKTUPOBAHUS,

[IK-3 —  cmocoOHOCT,  NPOBOAUTH  MPEABAPUTEIBHOE  TEXHHUKO-
HKOHOMHYECKOE 00OCHOBaHHUE MPOEKTHBIX PEIIEHUH, pa3padaThIiBaTh MPOCKTHYIO U
pabouyr0 TEXHUYECKYIO0 JTOKYMEHTaIuio, O(QOPMIISITh 3aKOHUYEHHBIE MPOEKTHO-
KOHCTPYKTOpPCKHE pabOThl, KOHTPOJIUPOBATH COOTBETCTBUE pa3paldaThIBAEMBbIX
MPOEKTOB M TEXHUYECKON JOKYMEHTALMM 3aJIaHHI0, CTaHJapTaM, T€XHUYECKUM
YCJIOBUSIM U IPYTUM HOPMATUBHBIM JIOKYMEHTaM;

[IK-4 — cnocoOHOCTh y4acTBOBAaTh B MPOEKTUPOBAHUU M W3BICKAHHUH
00BEKTOB MPOPECCUOHAITBHON S TEIHHOCTH;

[IK-6 — cmocoOHOCTh OCYIIECTBIISATh M OPTraHU30BBIBATH TEXHHUYECKYIO
OKCIUTyaTallMi0 3JaHUN, COOPYXKEHUH OOBEKTOB IKWIUIHO-KOMMYHAJIBHOTO
X035MCTBa, OOECIeYnBaTh HAJEKHOCTh, 0€30MacHOCTh U A(PPEKTUBHOCTh HX
paboTHI;

I[IK-8 — BiajgeHWe TEXHOJIOTHEH, METOJaMH JOBOJKH MW OCBOCHHSA
TEXHOJIOTUYECKUX TPOLIECCOB CTPOUTENHHOTO MPOU3BOJICTBA, JKCILIyaTallHH,
oOCITy>)KMBaHUSl 3JIaHUM, COOPYKCHUM, HWHKCHEPHBIX CHCTEM, IMPOU3BOJICTBA
CTPOUTEIHHBIX MAaTEPUAIIOB, U3/IETTUN U KOHCTPYKIIMI, MAallluH U 000PYI0BAHUS;

IIK-9 — BiajgeHWe TEXHOJIOTHMEH, METOJaMH JOBOJKH MW OCBOCHHSA
TEXHOJIOTUYECKUX TIPOLIECCOB CTPOUTENBHOTO IPOU3BOJICTBA, JKCILIyaTallHH,
oOCTy)KMBaHUS 37aHUN, COOPYXEHUH, WHXXCHEPHBIX CHUCTEM, IPOU3BOJCTBA

CTPOUTENBHBIX MaTePUAIIOB, U3EINNA U KOHCTPYKIUI, MAIIUH U 000PYOBAHHUS.




JIAJTbBHEBOCTOYHBIN ®EJIEPAHbHBINM YHUBEPCUTET

Kypc mucunminnbl “LleHTpaiMoBaHHOE TeNIoCHAOKeHue”

Pa3zpaboTunk YepHeHKOB Nnentudukaunonssiii Homep: b1.B.0O/1.12 Opurunan PITY /] nHaxoautest Ha kadeape Crp. 6 s 41
B.IL MHKEHEPHBIX CUCTEM 3[aHUI U COOPYKEHUI P "
B pesynpraTe M3ydyeHUsT ~JAaHHOM JAUCHUIUIMHBI Yy  00ydYaronuxcs

dbopmupyloTca  crenyrone ooOuenpodeccuoHalibHble U NMpodeccuoHaNbHbIC

KOMIIETEHITUU (3JIEMEHTHI KOMITCTCHITUH):

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIEeTeHIIUH
OIIK-8 HOpPMaTUBHYIO 0a3y B 00JacTd  HMHXKEHEPHBIX
YMEHHE HCTIONb30BATE | o U3bICKaHWW, TPUHILUIIOB TPOCKTUPOBAHUS 3JIaHHH,
HOPMAaTHBHBIC COOpYKEHHI, HMH)KEHEPHBIX CUCTEM U 00OpYHOBaHUS,
MPaBOBBIC JJOKYMEHTBI TUTAHUPOBKHU M 3aCTPONKN HACEIEHHBIX MECT
B ipoheccroHaNbHON
UCIIOJIb30BaTh HOPMATHBHBIC PABOBbIC JOKYMEHTHI B
JeSTEeTbHOCTH .
Ymeer npodecCHOHATBHON NeSTeIbHOCTH, (OPMYIHUPOBATH U
pemaTh 3aa4u B 00JIACTH TETUIOCHA0KEHUS
METOJJaMH pacyeTa TEIUIOBOH MOIIHOCTH CHCTEM
TETUIOCHAOKEHUS [T TOpOJia, paiioHa TOpoaa M
Braseer 1OCeNKa, BBIOOpAa THUNA HMCTOYHHMKA TEIUIOTHI H
CHCTEMYy TEIUIOCHaOXeHHs, Tmoadopa  CXEMBI
TEIJIOBBIX NYHKTOB W METO/OB DEryJIHpOBaHHUS
OTITyCKa TETUIOTHI,
IK-1 HOPMAaTHBHYIO 0a3y B 00JIacTW  WMHXEHEPHBIX
3HaHHE HOPMAaTHBHOU 3naer U3BICKaHW, TPUHLUIIOB TPOSKTHPOBAHUS 3/aHHH,
0a3bl B 00nacTu COOPYKEHHM, MH)KEHEPHBIX CUCTEM U 00OPYIOBaHMS,
MH)KEHEPHBIX TUTAHUPOBKU M 3aCTPOHKU HACEIICHHBIX MECT
H3BICKaHWH, 000CHOBAHHO BBHIOMPATH NMApAMETPBI TEILIOHOCHUTENS U
[PHHIAIIOB Vmeer Jpyrue WMCXOJHbIE JAHHBIE JIs NPOSKTHPOBAHHUS U
TPOCKTHPOBAHMA pacdera CHCTEM TEIIOCHAGKEHHS.
3[IaHUH, COOPYKECHUH, -
NpaBUJIaMH  MPOCKTUPOBAHUS TEIJIOBBIX CETeH U
WH)KEHEPHBIX CUCTEM H
TEIUIOBBIX ITYHKTOB, CIIOCOOAMH pacdeTa CHCTEM
o0opy0oBaHus, ODATER0 BOToCHAGKE .
ropsiYero B Ha0XXEHUSI MUKPOpaioHa U 31aHusI
TUTAHUPOBKU U Braneer p A pop A
3aCTPOUKHN HACENCHHBIX
MecCT
IK-4 OCO0OEHHOCTH YCTPOWCTBA CHCTEM TEIUIOCHAOKEHUS,
CIOCOOHOCTh METOJIbI OTIPECIICHNS TEIJIOBBIX HarPY30K M PEKUMOB
Y4acTBOBAaTh B | 3Haer WCTIOIb30BaHUS TEIJIOBOW SHEPTHH W TETJIOHOCHUTEITS,
MPOCKTHPOBAHUHT " THIPABINYECKUl W KOHCTPYKTHBHBIA  PacdeThl
W3BICKAHUN  OOBEKTOB TETUTOBBIX CETEH.
npodeccrnoHaTbHOH v PaGorath ¢ TPOEKTHO-CMETHOM  JOKyMEHTAIUen
JeSTeTbHOCTH MCCT - "
COOTBETCTBYIOMIEH MPOMUITIO TAHHOHN TUCIIUIIIIHHEL.
HaBpikamMu pacyera W momdoopa TeruiopUKaIOHHOTO
Braneer obopymoBanuss  TOIl, Meromamu  ompeneiIcHHUS
SHEPreTHYECKOU u TEXHUKO-IKOHOMUYECKON

3P PEKTUBHOCTH MPUMEHSIEMBIX PELICHUH.

I[JISI q)OpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHCTCHHI/If/i B paMKax OTUCHUIIIINHBI

((L[CHTpaJ'II/IBOBaHHOf? TETJI0OCHA0KCHHE)

INPUMCHAIOTCA CICAYIOMME MCTOAbI

6
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B.I1. WHKEHEPHBIX CHCTEM 3/1aHHi H COOPY)KEHHUI

aKTUBHOTO/ HHTCPAKTHUBHOT'O 06y‘-ICHI/IH: dHAJIN3 KOHKPCTHBIX CI/ITyaIlI/If/'I, JICKIIH-
BU3yaJIn3allu:d.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA
50 yacoB ayIMTOPHBIX 3aHATHIA.

Pa3znen l. CounaabHast 3HAYUMOCTh LHEHTPAJINU30BAHHOIO
TEIJIOCHAOKEeHHSI M TEILI0BOe moTpedenue (4 yaca)

Tema 1. BBenenue (2 yaca)

Weropuyeckuil ouepk passutus TemnocHaOxenud. COUMATbHOE 3HaueHUE LEHTPATH3ALMH TEMIOCHAOKEHNS.
(OCHOBHBIE BUJIbl LIEHTPAITH30BAHHOTO TEIOCHAOKEHHS: TeMIO(UKALIA H TEMIOCHAOKEHHE OT KOTEMbHBIX. JHEpreTiyeckas
ypdexTuBHOCTh TemnoduKamd.  PasBuTHe TeMIOQMKAMM Kak BBICOKOI(MEKTUBHOTO BUTA LEHTPATH30BAHHOIO
TEIIOCHAOKEHNS; PA3BHTHE HCTOUHHMKOB TEIUIOThI HA OPTaHMYeCKOM H SIEPHOM TOTUIMBE; HCTIONb30BAHKE BO300OHOBIAEMBIX
SHEPTOPECYPCOB; OCHOBHBIE HAMPABNEHMS TEXHWYECKOTO MPOTPecca B CHCTEMaX TPAHCHOPTUPOBAHUA H PACIPEAENCHHS
TEIIOTbL

Tema 2. TensioBoe norpedJienne (2 yaca)

Knaccuduxamms morpeutenel Temiotsl 1 MeTObl OMpeeneHis ee pacxosos. Yacosbie i T0OJ0BbIE Pacxolpl
temnotsl. ['paduku notpeOnerus Temnotsl. Kod(duuuent HepaHOMEpHOCTH MOTPEOMEHHS TEMIOThI 1 YHCIO YacoB
HCTIOMb30BAHHS MAKCHMYMA.

Pa3znen 2. CxeMbl M CHCTEMbI IIEHTPAJIU30BAHHOIO TemJIocHa0xeHus (6
YacoB)

Tema 1. Kaaccupukaumss cucreM ¢ cHoco0bl NMPUCOEIMHEHUS
adonenTos (4 yac.)

Oynxmmonansheie 3anaqn cuctem. [lotpebutemn Temnotsl. TpeOosamd, motpeOuTeneii TEMIOTH K CBOMCTBAM 1
TIapAMETPAM TEIVIOHOCHTENEH.

Bopsmble 1 napoBble cucTeMbl TemiocHaterus. Boa i map kak TemoHoCHTENH. 3aKPhIThIe 1 OTKPLITBIC BOJAHBIE
CHCTEMBI TEILTOCHAOKEHUS. 3aBHCHMOE 11 He3aBHCHMOE TPHCOETHERHE. [1apoBbie cHCTeMbl TerIocHabKeHuA.

CriocoObl MOJKTI0YEHUS A00HEHTOB B 3akpITBIX H OTKPHITBIX TEIIOBBIX ceTdX. [lapamnenbHoe, cMelaHHoe i

TOCIIEZIOBATENbHOE TIPHCOGMHEHNE TIOJOrpeBatenell ropayero BoziocHaOxerus. [IpUHLMIBI perymmpoBaris OTITyCKa

7
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B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

TerioThL. CBA3AHHOE U HECBA3aHHOE PETYIMPOBAHNE OTITYCKa TEIUIOThI HA OTOTLICHHE 31AHHI.
Tema 2. ABTOMaTH3aNMs CUCTEM TEIIOCHAOKeHH (2 yaca)
ABtoMatu3ais cHcTeM TerocHa0keHus. Perynatopsl pacxona, JaBeHus, TeMIepaTyphl. ABTOMATU3HPOBAHHbIE

CUCTCMBI YIIPABICHUA IICHTPATM30BAHHBIM TEMIOCHAOKEHHEM.

Paznen 3. CucreMbl ropsiuero BogocHadkenus (4 gac.)

Tema 1. Kuaccupuxkanuss M KOHCTPYKTHBHOE HMCIOJIHEHHE CHCTEM
ropsiuero BoaocHao:kenus (2 yaca)

Kiaccudukanuss cucteM ropsidero BOJOCHaOXKeHHs. TpeboBaHUS K
KaueCcTBY W Temrmeparype ropsiueil Boabsl. OOopynoBaHue W TPYOOIPOBOJBI.
AKKyMynsiuusi  TeIIoThl. HacocHble  yCTAaHOBKM B CHUCTEMaxX TOpSYEro
BOJIOCHAOKEHUS.

Tema 2. PacueT cucTeM ropsiuero BojocHadxenusi (2 yaca)

OnpeneneHue pacyeTHBIX PAcXoJ0B BOALI M TEIUIOTHL. [ MapaBIMYECKHil
pacuer mojaIMX TpyoompoBoJoB. OrmnpeneneHne TEIIOBBIX MOTEPh U
HUPKYJISIIUOHHBIX ~ pacxojoB. ['MapaBIMYECKHil pacyeT CHUCTEM TOpsYEro

BOJIOCHA0XEHUS B IUPKYJSIITUOHHOM PEXKUME paOOTHI.

Paznen 4. PeryJimpoBaHue oTnycKa TemioThl (8 yacos)

Tema 1. MeToabI pery;JTupoBaHusi OTIIyCKA TENJIOTHI (2 yaca)

(CnocoObl perymipoBaHus CHCTEM LIEHTPATH30BAHHOrO TETOCHAOKEHIA HA OCHOBE aHali3a YPABHEHHH TETI0BOr0
Oanatica. LleHTpanbHoe KauecTBEHHOE, KOMMYECTBEHHOE 1 KaUeCTBEHHO-KOMYECTBEHHOE PEry/IHPOBAHHE TEIOBOI HArPY3KHL.
['pymmoBoe u MECTHOE PEryIupoBaHKE TEMI0BOH Harpy3ku. CpaBHEHNE METOZIOB PETy/IHPOBaHUA. TEIIOBbIE XapaKTePUCTHKH
TEM000MEHHBIX arlMapaTos.

Tema 2. Pacuer pe:kMMOB pery;iHpoBaHHs OTIYyCKA TeNMJI0ThI (6 YacoB)

PerymupoBanue oxHOpoaHOH TemnoBoil Harpy3ku. OtormTensHbld rpaduk Temmeparyp. Perymupoanue
Pa3HOPOZIHOIT TEMOBOH HArpy3Ki 10 HArpy3ke oTorekye. [locTpoerue rpadkoB TeMIepaTyp i pacXooB TEIIOHOCHTENA

Ha OTOIICHKC, BEHTHUIALMIO U TOPAUCC BOI[OCH&6)K€HH€. HOCTpOCHI/IC Fpa(bHKOB CYMMApHOro pacxola TEIIOHOCHTEIA.
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PerynupoBatne pasHOpOTHOH TEMIOBOH HArpy3kd MO CyMMApHOM HArpyske OTOTNEHWS M TOPAYEr0 BOJOCHAOKEHHUA.
[{oBbIIEHHBIT 1 CKOPPEKTHPOBAHHBILIT rPaQHKH TEMIIEpATYP.

Pa3nen 5. 'mapaBinyeckuii pacyer TeIIoOBbIX cereii (14 yacoB)

Tema 1. CTpyKTypa ruipaBJu4ecKoro pacyera (2 yaca)

CXeMbl TemIoBbIX ceTeil 1 ux crpykrypa. Onpesienenue pacueTHbIX PacXo0B TeruoHoCHTeNs. [ Mapapmiyeckuil
pacuer TermionpoBozoB. OmpeiencHue ONTHMANBHON BEMMYMHBI YAETbHBIX TOTEPh JABIEHHA. Pacyer pasBeTBNeHHOM
Ten10B0it ceTi. OcoOEHHOCTH pacyeTa 3aK0bLOBAHHBIX CETEH.

Tema 2. [Ibe3oMeTpuueckuii rpaduk (2 yaca)

[Tbesomerpuseckue rpaguk. Crawdeckiii u JuHaMudeckuil pexiMbl. TpeOoBaHus K pEXUMY JABIEHHS.
PaspaboTka pexuma JaBieHus M CTOKHOM perbe(e MECTHOCTH M NMPOTSAKEHHBIX TEILIOBBIX CeTAX. Bribop cxem
MpHCOE THEHNs a00HEHTCKIX ycTaHOBOK. [[0160p CeTeBBIX 1 OAMHTOYHBIX HACOCOB.

Tema 3. O6opynoBaHue TemI0BbIX ceTeii (4 yaca)

KoncTpykumm TermnonpoBofoB e HajseMuoil W moj3eMuoil mpoknazk. TpyOs u apmarypa. V3onsuuonssie u
AHTHKOPPO3HOHHBIE TOKPBITHA, TeMTepaTypHO-BIAKHOCTHBIA PekiM W30MAMMM. 3amuTa 0T Kopposui. Tpacca u mpodb
TennoBoi cetd. CIIoKHbIE KOHCTPYKLMH TIEDEXOIOB YEPE3 ECTECTBEHHBIE M HCKYCCTBEHHBIE METIATCTBHAL.

Tema 4. TIpouHocTHBIE pacueThbl TEILUIOBBIX ceTeil (4 yaca)

Mexanmuueckuit pacuer Temnosbix ceteit. Kommercais Temmeparypbix Jedopmatii pydonposoaos. Konctpykimm
KoMmeHcaTopoB. Bribop Timos kommeHcaTopoB. Pacuer ux kommeHcupytomei ciocoOHocTH. EcTecTBeHHas KoMmeHcams.
Pacuer ecrectserHoi Kommercam. [lofBikHEIE W HeMOABIKHBIE 0mopbl. Pacuer ycumait Ha onopet. Bribop omop.

Tema 5. TemnoBoii pacueT TeIIOBBIX ceTedi (2 yaca)

Temnooit pacuer TemnonpoBooB. TemnoBble NOTepH MU HaJI3eMHOM, MOT3EMHOI KaHATbHOM 1 e KaHATbHOI

TIPOKIIAIKE TEMTOBBIX ceTei, Pacuer maneHns Temmepatypel Temiorocutens. JdeKTHBHOCTb TEMI0BOI W30AIIIL

Paznen 6. I'mapaBianyeckue pe;KUMbI TEIUIOBBIX ceTeii (6 yacoB)

Tema 1. 'mapaBanyecKuii pesKMM OTKPBITHIX H 3aKPBITHIX TEMJIOBbBIX
cereii (2 yaca)

Onpenenenne ripaBIYECKOTO CONPOTHBACHNS TEMIOBOM ceTH. ['WAPaBIMUCCKHI PEUM 3AKPBITBIX TETIOBBIX

ceTeli ¢ dBTOMATH3MPOBAHHBIMU U HCABTOMATHU3UPOBAHHBIMU a00HEHTaMH. FI/II[paBHI/I‘IeCKI/Iﬁ PEKUM OTKPBITBIX TETLIOBLIX
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CCTCH.

Tema 2. OfGecrieyeHusi JONMYCTHMOI0 JaBJeHUsI B TeMJOBBIX ceTsx (4
yaca)

['MpaBIHdeCKui peAMM TEIIOBBIX CETEH ¢ HaCOCHBIMH H IPOCCEMUPYIOWUMH CTAHIMAMH. HelTpanbhad Touka
cnoco0bl €€ 3a71aHus B TEIUIOBBIX ceTAX. ['napamudeckuit yaap. [unpaBmudeckas yeToiauBOCTb CHCTEM TEMIOCHAOKEHNUA 1

CTI0c00BI €¢ TIOBBIMICHHS.

Pa3znen 7. HageskHocTh TenjiocHaoxenns (2 yaca)

Tema 1. MeToabl pacuera noka3arejeid HaeXKHOCTH (2 Jaca)

Xapaxtepuctika o0bekTa skcrunyatamuu. Hazexnoct TernocHa0kerus. [[0BbIEHHE HATEAHOCTH TEMUIOCHAOKEHNS.
Kauectso TemnocHaOenus. Meromsl o0HapykeHus W MMKBHIANUM TOBPEAIEHNI B CHCTEMAX TerocHabkenns. Vcmbiranms
TEMNOBBIX cemell. OpraHm3aius dKCTUTyaTauun crcteM TeriocHa0menus. OcoOeHHOCTH TEMIOCHAOKEHUS MPOMBIILTEHHBIX

TIpE TIPUATHIL,

Pa3nen 8. TpagunuoHHbIe HCTOYHUKH TEIUIOCHAOKeHHA (6 YacoB)

Tema 1. TensioBble diekTpudeckue cranmuu (TIII) (2 gyaca)

[Taporyp6usmsie TIL - TemnoBbie CXeMbl, 0CHOBHOE U BerioMoratenbHoe o0opyiosate. Kosduument tennodmxamn
1 pexkimbl 0toopa emnoTsl. Comectrad pabota TILL 1 mikoBoil KoTembHoi paifora.

Tema 2. AtomHasi JHepreTuka (2 yaca)

Temnochaomere ot ATOIl (atommsix TOI) m ACT (atomubix cTamumii TemnocHabeHus). OKOHOMIECKas
11enec000pa3HOCTb UCTIOMb30BAHNMA ATOMHOH SHeprin A weneif Temnochabxenus. [Ipobmemsr GesomacHoi skcmyaramu
aTOMHBIX ICTOYHNKOB TerIocHa0 ke [[epcrieKTHBbI pa3BHTHS aTOMHOI SHEPTETHKHL.

Pa3nen 9. HerpaaunmoHHble HCTOYHUKH TENJIOCHAOKeHNs (2 yaca)

Tema 1. Hcnoab3oBaHue  BTOPHMYHBIX M BO300HOBJIsIEMbBIX
IHEPropecypcoB /Jisl TeIIocHa0keHus1 (2 yaca)

Vcrmonb3oBanue fs meneii TemiocHaOkeHNs TeoTepMATBHBIX BOJ H BTOPHYHBIX 3Hepropecypcos. O6macts

npuvenerns. Pacder cxem 1 obopyzosanns. [emmotennocHatkerue. CXeMbl TeMMOYCTaHOBOK 1 001aCTH MPHMEHEHHA.
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B.I1. WHKEHEPHBIX CHCTEM 3/1aHHi H COOPY)KEHHUI

Tennosbie Hacockl TepMojMHAMIMECKUE OCHOBHI TpaHChOpMaLH TernoTsl, Termnooit pacyer cxeM. Bribop obopyioBarus.
(ObmacTit MprMeHeHHs.

II. CTPYKTYPA Y COAEP)KAHUE NPAKTUYECKOHN YACTH
KYPCA
28 yacoB ayAUTOPHbDIX 3aHATUMN.

3ansitue 1. TenjioBble HArPY3KH M CIOCOOBI MX onpe/eieHust (4 yaca)

Ornpenenenne pacyeTHBIX PAaCX0I0B TEIVIOTHI HA OTOIUICHHUE, BEHTHIIALIUIO U
ropsituee BoJocHaOkeHue. Pacuer pacxo/10B TEIJIOTHI IO MJIAHUPYEMBIM IIEPUOIaM
roga. Iloctpoenue rpaduKOB YacOBBIX  pacxoJoB  TemIoThl. ['padux
IPOJOJDKATEIBHOCTH — TEIJIOBBIX ~ HArpy30K M HMHTErpalibHbIA  Tpaduk
TEIIONOTPEOICHUSI.

3anstue 2. 'napaBiaudeckne peryasTopbl B TeIJIOCHAOKeHHH (2 yaca)

KOHCTpyKTUBHBIE M AKCIUTyaTallMOHHBIE XapaKTEPUCTUKU PETYISTOPOB
pacxona W AaBieHUsd. PacXoiHble XapaKTEepHCTHUKH KIIANAHOB PETYIUPYIOIIUX.
Bb160p ruipaBIMvecKux peryasiTopoB, KJIaNaHOB PETyJIUPYIOMINX, CTATUYECKUX U
JTUHAMUAYECKUX OaJIaHCUPOBOYHBIX KJIAMAHOB.

3anstue 3. UnauBuayansubie (UTII) u nenrpansubie (L{TII) TemnoBbie
NyHKTHI (2 yaca)

Pacuer u Bri60p o6opynoBanuss UTII u LTIl npu onHocTyneHuaToi u 1Byx
CTYIEHYATON CXeMe MPUCOECIUHEHMs TOJI0rpeBaTesield ropsiuero BOJAOCHA0KEHUSI.
Beibop oGopynoBanuss UTII B OTKpPHITBIX CHCTEMaxX TEIMJIOCHAOKEHUS.
Ocobennoctu  BeiOOpa ob6opymoBanus WTII wu ITII npu cBa3zanHOM
PETyJIMPOBAHUY TEMJIOBON HArpy3KHU.

3ansitue 4. Pacuer cucreM ropsiuero BojgocHad:kenus (4 yaca)

Ornpenenenne pac4eTHBIX PAaCcX0I0B BOJBI M TEIUIOTHI B CHUCTEMAX IOPSYEro
BOJOCHAOXeHUs. ['mapaBIuyeckuii pacdyeT MOoAalIuX TpyOONpoBOJOB B
CHUCTeMax Topsiuero BojaocHaOxeHus. OmpeneneHne TEMIOBBIX MOTEPh H

UUPKYJSILIMOHHBIX ~ PAacXOJ0B  ropsiueid  BOAbI.  ['mapaBiaMueckuii  pacuer
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HUPKYJSIIUOHHBIX TpyOomnpoBoAoB. Pacuer u BbIOOp 000pYyIOBaHUS CHUCTEM
TOpSTYETr0 BOJOCHAOKEHUS.

3ansTue 5. Pacuer peKuMoOB peryJiupoBaHus CHCTEM
HEHTPAJTH30BAHHOIO TEILIOCHAOKeHH s (2 yaca)

Pacyer u mocTtpoeHune TrpapHUKOB  IEHTPATbHOTO  Ka4eCTBEHHOTO,
KOJIMYECTBEHHOTO M KAYE€CTBEHHO-KOJIMYECTBEHHOTO peryinpoBanus. [loctpoenue
rpaMKOB LEHTPAIBHOIO PETYIMPOBAHUS PA3HOPOJIHOM TEIUIOBOM HArpy3KH I10
Harpy3ke ortoruieHus. Pacuer u moctpoeHue TrpadUKOB CyMMapHOIO pacxoja
TersioHocutens. Pacuer u moctpoeHue rpaduKoOB peryUpOBAaHUS Pa3HOPOIHOU
TEIUIOBOM HArpy3Kd IO CYMMapHOM Harpy3ke OTOIUIEHMSI W TOPSYEro
BO/IOCHA0KEHUSI.

3anstue 6. 'mapaBiauvecknii pacuer TenJI0BbIX ceTeii (4 yaca)

BriOop Tpacchl TEnIOBOM ceTH HAa TeHEpaJIbHOM IUIAHE 3aCTPOMKU palioHa
ropozaa. OnpeneneHue pacueTHbIX pacXo0B TEILUIOHOCUTENS B BOASHBIX TEIJIOBBIX
cersax. [IpenBapuTeNbHBII U OKOHYATEJIBHBIN THAPABINYECKUN PACUET TEIUIOBBIX
cereil. Pa3paboTka pexuma JaBIeHUS B TEIUIOBBIX CETSIX W TMOCTPOCHHE
BE30METPUYECKOT0 rpaduka.

3anstue 7. KOHCTPYKTHBHBIN pacueT TeNJ0BBIX ceTeii (4 yaca)

Pa3paboTka KOHCTPYKTUBHBIX PEIICHUH /ISl TPOKIAIKH TETUIOBBIX CETEH.

Pacuer TonMHBI CTEHKU TPYyOONPOBOJOB Ha JIEUCTBHE CHJI BHYTPEHHETO
naBieHus. PacyeT KoMMeHcallMu TeMIepaTypHbIX Jedopmanuil TpyOOIpoBOIOB
TEIJIOBBIX ceTeil. PazpaboTka MOHTaX)HOW CXeMbI TEIUIOBOW cetu. OmpeneneHue
YCUJIUH, AEHUCTBYIOMINX Ha HEMOABUKHBIE OTIOPHI U MX BHIOOD.

3ansitue 8. TensioBoii pacuer TenJI0BbIX ceTeii (2 yaca)

BpiOop UM30MALMOHHONW KOHCTPYKIIMU TEIUIONPOBOAOB. OrnpeneneHue
TOJIIMHBI TEIUIOBOM H30JLMU 110 HOPMHUPOBAHHOW JIMHEWHOM ILIOTHOCTH
TEIUIOBOrO TMOTOKa. OnpefeneHue TEIUIOBBIX MNOTEPh U BEIUYMHBI TAJCHUS

TEMIICPATYPhI TCIIJIOHOCUTCIIA.
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3ansitue 9. BbiGop 006opyaoBaHWS HMCTOYHUKA TeIJIOCHAOKeHus (2
yaca)

Bri6op TtemnoBoit cxembl TeruiodnektpoueHtpann (TOLl). Omnpenenenue
ONTUMAJIBHOTO 3HayeHusi kodpdunmenta temwnopukamuun TIL u pexuma
naBieHuss B oTOOpax TypowH. Beibop Tuma TypOuH. Pacuer TemiodukanmoHHON
nojaorpesatesibHON ycTaHOBKU TOLI. BoIOOp ceTeBbIX U MOANMUTOYHBIX HACOCOB.

3ansarue 10. Hage:kHocTh TenjiocHaoxenns (2 yaca)

OrnpeneneHue KpUTEPUEB HAJACKHOCTH: BEPOSITHOCTH O€30TKa3HON pabOThI
[P], xoadpdunuenta roroBuoctu [Kr], kuBydectn [JK]. OnpenencHue BpeMeHH
MaJicHUsl TEMIIEPAaTypbl BHYTPEHHETO BO3AyXa OTAaIUIMBAEMbIX IOMEIICHUH.

Pa3zpaboTka MeponpusTuii o pe3epBUPOBAHUIO TETIIOCHAOKECHHUS.

JlaGopaTopHublie pa6oTsl (14 yacoB)

JlabGopaTopHas padora Ne2. BiusiHue Ha peXUM JIaBJICHUS B TEIIJIOBOU
CETH MEPEMEHHOTO PAcX0Jia CETCBOW BOJIBI M M3MCHCHHMSI JIABJICHHS IMTOAMUTKH. (2
yaca)

JlabGopaTopHas padora Ne3. BiusHue Ha peXuM JaBJICHUS B TEILJIOBOU
CETH MECTOIOJIOXKCHHS HEUTPAIbHON TOYKH. (2 yaca)

JlaGopaTopHasi padora Ne4. ['uapaBnuyeckas pa3 peryaupoBKa TEIUIOBBIX
CeTei, THIPaBIMYCCKasl YCTONYMBOCTD M CIIOCOOBI €€ MOBBIIICHHS. (2 Yaca)

JlabopaTopHas padora NeS. VccnenoBanve ruJipaBinyecKoro pexxnuma
TETUTOBBIX CETEH ¢ HACOCHOM MOACTaHIMEH Ha IMOIa0IIeM TPYOopoBoIe. (2 yaca)

JlaGopaTopHasi padora Ne6. Posib HacOCHOM MOACTaHIIUKU B 0OpaTHOM
MarvMcTpajin B CO3IaHUH HEOOXOAMMOro peKuMa aBicHus. (2 yaca)

JlaGopaTopHasi padora Ne7. M3yuenue pabOThl HACOCHBIX CTaHITUN
cMmeleHus. (2 yaca)

Jlaboparopnasi pa6ora Ne8. 3amuta a0OHEHTOB OT BHICOKHMX JIaBJICHUN B

NOJIArOIIeH MarucTpalid ¥ HU3KHUX JIaBJICHUN B 00paTHOW MarucTpaiu. (2 yaca)
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1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

Y4eOHO-MEeTOIUYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaronuxcst 1o  gucuuiuinHe  «lleHTpanu3oBaHHOE — TEIIOCHAOKEHHE)
npenacrasiieHo B [Ipunoxenuu 1 u BkiIrovaer B ceOs:

IUIaH-Tpa(UK BBIIOJIHEHUS] CAMOCTOSITENIbHOM pabOoThI [0 AUCLHUILIIMHE, B TOM
YuCJie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTUKa 3aJaHUl JJI1 CaMOCTOSITENIbHOM paboThl 0OyYaroIIUXCS U
METOUYECKIE PEKOMEH/IALINHU TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUS K  TPEACTAaBICHUIO U O(QOPMIEHHMIO  DPE3yJIbTaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUH OLICHKH BBITIOIHEHUSI CAMOCTOSITETLHOM PabOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA
«leHTpan30BaHHOE TEIJIOCHAOKEHUE

No KonTponupyemsie moaynu/ OneHouyHbBIE CPECTBA -
i/ pas3eIbl / TeMbI TUCITUTUTHHBL Kompr u aTams: HAaUMCHOBAHUE
1| dbopmupoBaHUs TEeKYIUH MIPOMEXKY
KOMTICTCHITHIA KOHTPOJTb TOYHAs
aTTecraill
usi
1 | ConuanpHas 3HAYUMOCTH OIIK-8, 3Haer YO-1,VO-4 1-6
LEHTPATH30BaHHOTO I1K-4 VMeer ITP-9 3-6
TEIIOCHAOKEHHUS U TEeTIOBOE Braneer IP9 5
norpebdsieHue
2 CXEeMBI U CUCTEMBI IIK-1, IIK-4 | 3naer YO-1,Y0-4 | 7-16
IIEHTPATU30BAHHOTO VMeeT TIP-9 8-14
TEIIOCHA0KCHHS Bnaneer I1P-9 7
3 | Cucremsl ropsaero [1K-1, T1IK-4 | 3Haet YO-1, YO-4 16-22
BO0CHAOKCHUS Ymeer I1P-9 18-20
Braaneer I1P-9 16
4 | PerynupoBaHue OTIyCKa TEIIOTHI IK-1 3HaeT YO-1, YO-4 23-28
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R Rl e K
Vwmeer I1P-9 28
Bnageer I1P-9 25-27
5 | 'mapaBnuueckwmii pacuet TemwioBbix | [1K-1, [IK-4 | 3naer YO-1, YO-4 29-51
ceTei Ymeer I1P-9 29-51
Bmaneer IIP-9 29-51
6 DK3aMeH 10 IUCLUIUINHE OI1K-8, 3HaeT ITo 1-51
IK-1, IIK-4 | Ymeer pe3yibraTamMm
Bnaneer perTHHTa
WU B
YCTHOU
dbopme
7 | I'uopaBiaruecKue peskuMbl [1K-4 3HaeT YO-1, YO-4 52-59
TEIIOBBIX CETEH VMeer [IP-6 52-59
Brnaneer I1P-6 52-59
8 HanexxHocTs TeruiocHadkeHus [1K-1 3Haer YO-3, YO-4 60-61
Vmeer I1P-4, ITP-9 60
Brnaneer I1P-13 61
9 TpaauMoHHbIC HUCTOYHUKHU OI1K-8, 3Haer YO-1, YO-4 62-67
TEeII0CHAOKEHHS I1IK-1 VMeer T1P-4, TIP-9 65-67
Bmaneer ITP-9 62-64
10 | HerpanuunoHHBIE UICTOYHUKHU OI1K-8, 3Haer YO-1, YO-4 68-70
TETIJIOCHAOKEHUS IIK-4 VMeer [IP-4 68-70
Bnaneer I1P-13 68-70
11 | 3ader Mo AUCIUAILUIMHE OIIK-8, 3Haer ITo 51-70
[K-1, IIK-4 | Ymeer pesyabTaTaM
Bnaneer peruTHHTa
WU B
YCTHOU
dbopme
TunoBbie KOHTPOJIBHBIE 3aJJaHUS, METOIMYECKHNE MATEPUAIIBI, OMIPEACIISIONINE
NpoIeAypbl OIEHWBAHUS 3HAHWK, YMEHUW W HABBIKOB W (WJIH) OMbITA

ACATCIIBHOCTHU, a TaKXC KPUTCPHUHM M I10KA3aTCIIH, H€O6XOIII/IMBIC JJIA OLCHKH

3HAHWM, YyMEHUHN, HAaBBIKOB U XapaKTepU3YIOIIHE dTambl (POPMUPOBAHUS

KOMIIETEHLIMM B TIPOLIECCE  OCBOCHUS  OOpa3oBaTENbHOW  MPOrpPaMMBbI,

npenacrasiieHsl B [Ipuioxenun 2.
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V. CIIMCOK YYEBHOM JIMTEPATYPbI U UH®OPMAILIMOHHO-
METOJUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI
«lIeHTpanm30BaHHOE TEIIIOCHAOKEHUE)

OcHoBHas JuTEpaTypa

1. OCHOBbI LEeHTPanu3oBaHHOro tennocHabyeuua/ A.A. KyauHos, C.K.
3uraHwuHa. - 2-e u3g., nepepab. n gon. - M.: HUL, MHOPA-M, 2015. - 176 c.:
60x90 1/16 ISBN 978-5-16-103513-9 (online) - Pexum  poctyna:
http://znanium.com/catalog/product/520046

2. MocawkosB, M.B. JHeprocbepekeHne B cuUCTeMax Ten/aoCHabXKeHUs
[SnekTpoHHbIN pecypc] : yuebHoe nocobue / M.B. Mocawkos, B.U. HemueHrKo, I'.A.
TutoB. — DNeKTpoH. gaH. — Camapa : ACKN CamlTy, 2014. — 192 c. — Pexum
aoctyna:
http://e.lanbook.com/book/73928

3. dHeprocbeperkeHue B KOTeNbHbIX ycTaHoBKax TIC wu cucremax
TennocHabxeHua: MoHorpadua/KyauHos A.A., 3uraHwuHa C.K. - M.: HUL
MH®PA-M, 2016. - 320 c.: 60x90 1/16. - (Hay4Has mbicab) (MepennéT) ISBN 978-5-
16-011155-1 - Pexkum gocrtyna:
http://znanium.com/catalog/product/514944

[DononHutenbHaa nutepaTtypa

1. Cokonos E.fA., TennopuKkaums u TennoBble ceTn [DNEKTPOHHbIN pecypc] :
yyebHukK / Cokonos E.fl.. — dneKkTpoH. aaH. — Mocksa : M3gatenbckuin aom M3,
2009. — 472 c. — Pexkum goctyna: https://e.lanbook.com/book/72299.

2. Bapdonomees 0. M. OtonneHue u tennosble cetu: YuebHuk / HO.M.
Bapdonomees, 0.A. KokopuH. - M.: HULL MHOPA-M, 2013. - 480 c - Pexum
poctyna: http://znanium.com/catalog/product/395420

3. KpacHoB B. M. CnpaBOYHMK MOHTA*KHMKA BOAAHbLIX TEMNOBbIX CETEN:
YyebHoe nocobue/KpacHos B. UN. - M.: HAL, MHOPA-M, 2015. - 334 c- Pexkum
poctyna: http://znanium.com/catalog/product/502398

4. TennocHabxeHne [INeKTpoHHbI pecypc] / B.M. Konko - M.:
U3pgatenbcteo ACB, 2017. —
http://www.studentlibrary.ru/book/ISBN9785930938906.html

5. Wkaposckuin, A.J1. TennocHabxkeHne [IneKTpoHHbIN pecypc] : y4ebHUK /
A.N1. LLKapOBCKUN. — DNEKTPOH. aaH. — CaHKT-MNeTepbypr : J/laHb, 2018. — 392 c.
— Pexkum pocrtyna: https://e.lanbook.com/book/109515.
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6. AHncumos, M.H. UCTOYHMKM K cUCcTeMbI TENIOCHAOXKEHNS [DNEKTPOHHDbIN
pecypc] : yuebHoe nocobue / M.H. AHUCMMOB. — IneKTPOH. AaH. — Mowkap-Ona :
MrTy, 2018. — 88 c. — Pexkum goctyna: https://e.lanbook.com/book/112478.

HopMaTHBHO-PABOBbIE MATEPHAJIbI

1. TOCT P 55596-2013. Cetu TemnoBble. HopMbl U MeTOABl pacuera Ha
IIPOYHOCTh U CEICMUYECKUE BO3IEUCTBHUS.
http://gostexpert.ru/gost/gost-55596-2013#text

Ilepeuennb pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«lleHTpami30BaHHOE TEIJIOCHAOKEHHE)

1. Hayunas snextponnas oubnunoreka HOb

http://elibrary.ru/querybox.asp?scope=newquery

2. DIIEKTPOHHO-ONOIMOTEeYHAs CHCTEMA U3IaTeIhCTBA «JIaHb

http://e.lanbook.com/

3. OBC «KoHCynbTaHT CTy/ICHTa»

http://www.studentlibrary.ru/

4. OBC znanium.com HUL] «MTHD®PA-M»

http://znanium.com/

5. Hayunas 6ubnuoreka JIBOY nyOanuHbIl OHJIAMH KaTaJIor

http://lib.dvfu.ru:8080/search/query?theme=FEFU
6. Uudopmanmonnas cuctema EJITMHOE OKHO noctymna k 06pa3zoBaTelbHBIM pecypcam

http://window.edu.ru/resource

VI.METOOAUYECKHUE YKA3AHUSA 10O OCBOEHUIO INCHUIIJINHBI

W3yyenue  JEKUMOHHOTO  MaTepuala, MPAKTHYECKUX  3aHATUH U
CaMOCTOSITEIbHOM pabOThl CTYJEHTOB HAIPABJIECHO Ha YIIIYOJIEHHOE W3y4YEHHE
muctuiuinHbl - «lleHTpami3oBaHHOE TeTUIOCHAOXKEHHE», MOJIyYeHHE HEOOXOIUMBIX
KOMITETEHLIMM, TO3BOJISIIOUIMX OCYILIECTBIATh ONTHMAJIBHOE HPOEKTHPOBAHUE
TEIUIOBBIX CETE€ C NPUMEHEHUEM KOHCTPYKTHMBHBIX PEIICHHI, OTBEYAIOIIHNX
TpeOOBAaHUAM HA/IEKHOCTU U 0€30I1aCHON IKCILITyaTaluu.
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B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

B JexkuMOHHOM Marepuajge pacCMOTPEHBI COBPEMEHHBIE KOHCTPYKLUU
TEIJIOBBIX CETEH U OCOOCHHOCTU UX MPOEKTUPOBAHUSI.

Ha mnpakTudeckux 3aHATUAX CTYACHTHl PEaTU3YIOT MNPUHIUIIBI PEIICHUS
MPOCKTHBIX  3aJa4, [OJYYECHHBIX HA JIGKUUSIX. YTIYOJEHHO  M3yd4aroT
npodeccruonanbabie TIporpamMmbl  pacdetoB Ha IIK, cocraBimsor coOCTBEeHHBIC
MIPOTPaMMBI JJISI PACUETOB MPH PEIICHUU 3a7a4 MPOCKTUPOBAHMS, TpauaecKoro
n3o0paxenus uyeprexeit Ha [1K.

Jlekuu AOJKHBI MPOXOAUTh B MYJbTUMEIUUHBIX aymutopusx (E-812, E-
814).

[IpakTHueckue 3aHATUS B KOMIIBIOTEPHOM KJAacce € MYJIbTUMEIUNHBIM
obopynoBanueM (E-814). CTyaeHTbl MOTYT IPHUHOCUT Ha 3aHSATUS CBOM HOYTOYKH
Y COOTBETCTBYIOIINE TAIKETHI.

B KoHIEe 3aHATHS CTYAEHTHI MOJYyYarOT 33JaHUE I CaMOCTOATEIbHOU
paboThI ¥ MOJATOTOBKE K CJIEIYIONIEMY 3aHSATHUIO.

AHQJIOTUYHO TPOXOAAT BCE€ OCTAIbHBIE MPAKTUYECKUE 3aHITUSA, B
npwioxkeHuu |l mogpoOHO yKazaHO KaxJoe 3aJaHue JJIi CaMOCTOSITEIbHOMN
paboThI U TIporpamMma paboThl Ha 3aHATUU. BpeMeHHo# rpaduk caMOCTOSITEIbHON
paboOTHI CTYyACHTA MO JAHHOUW AUCITUILIMHE IPUBEJICH B IPUJIOKEHUH 1.

[IpakTHueckn Ha KaXAOM 3aHATHM CTYACHTY MPENJIAraeTcs CIeNaTh
COOOIIEHUE U MPEJICTABUTD MPE3EHTAIIUI0, B KOTOPHIX OH 00OOCHOBBIBAET MPUHSTHIE
UM PEIICHUS IPU MPOSKTUPOBAHUMN CUCTEMBI TEIUIOCHAOXKeHUs. [[pyrue cTyaeHThI
3aa0T  BONPOCHI,  JEJNAlOT  KOMMEHTapuu, 3aMedaHus, IPEIIIOKECHHUS.
OueHMBaIOTCS 3HAHUS, KakK JIOKJIA[UMKa, TaK U OINIOHEHTOB. JTO MOTUBHUPYET
CTYJICHTOB TMPOSIBIISATH BBICOKYIO aKTHBHOCTH, 0OJIEe IIyOOKO U IMUPOKO M3y4aTh
NpEJIOKEHHbIE BOMPOCHl, a HE 3aMbIKaTbCs Ha COOCTBEHHOM 3aJlaHUMU.
Brictymnnenust ¢cTyeHToB (DOPMUPYIOT HABBIKHM MPO(PECCHOHATHLHOTO MBIIUICHUS,
3aKPEIUISIOT MPOGEeCCUOHANIBHYIO JIEKCUKY, y4aT OTCTauBaTh MPUHSATHIC PEIICHUs
WJIM COTJIAIIATHCS C JTYUIIUMU MPEIJI0OKEHUSIMU.

Ecnu cTyneHT He MOATOTOBWI MPE3CHTAIMIO W COOOIIEHHE K TEKYIIEMY
3aHATHIO, TO OH MOXET IEPEHECTH MX Ha CIEeAyrulee, HO MNPEACTaBISIEMbIN
MaTepuai JOJDKEH ColepkKaTh MH(POPMAIMIO, KaK MPEbIIYIIET0 3aHATHS, TaK U
TEKYLIETO.

Haunyuiein pexkoMeHpanuen CTyIEHTY — OTO MOATOTOBKA K KaXIOMY
3aHATHIO, YTO OYJET COOTBETCTBOBATH IJIAHY BBHITIOJIHEHUSI PaOOTHI, BBIACPKUBATH
TEXHOJIOTUIO M3YyYeHMs AUCUMIUIMHBL. B mnpouecce oOydeHus ¢dopmupyercs
PEUTUHT CTYAECHTOB, IMO3BOJSIOIIMNA JaTh OLICHKY WX 3HAHUM W IPEICTABUTH B
IIPOMEKYTOYHOMN aTTECTALNH.
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B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

Kpome 3aHaTHii npeaycMOTpEeHbl €XEHEACNIbHbIE KOHCYJIBTAllUK BEAYIIETO
MpernojiaBaresisi, ¢ MOMOIIBIO KOTOPBIX CTYACHT MOKET pa3pelluTh MPOOJIEMBI,
BO3HMKIIIME Yy HEro MpU TMOJTOTOBKE K TEKYIIEMY 3aHSATHUIO WU B IPOIECCE
MIPOCKTUPOBAHUSI CHCTEM TETUIOCHAOKCHMSI.

CTyAeHTHI TTOJIYYArOT IO JUCITUTIIMHE B JICKTPOHHOM BHUJIE:

KoHcnekT nexmuii mo JUCLUIINHE;

[Iporpammy npakTHYECKUX 3aHSATUH;

CnpaBoyHyl0, y4eOHYI0O W HAy4dyHYIO JHUTEparypy, HEOOXOIHUMYIO TMpHU
W3YYCHUU JUCIUIUIMHBI U MIOJTOTOBKE K MPAKTUYECKUM 3aHITUSIM,;

CryneHT moib3yeTcs 3JeKTpoHHOU Oazoi O6ubimmotexku [IBDY, kadenpsr u
BEJIYIIIETO MPEIOaBaTEIs.

B cnyuae, ecinu ctyaeHT He HaOpasi TOCTaTOYHO OAJJIOB B PEUTHHTE, WU €T0
HE YCTpamBaeT OIICHKA, KOTOPYIO OH TOJIYYHJI B PE3yJIbTaTe CHCTEMAaTHYCCKOMN
paboThl, TO OH TOTOBUTHCA K OHK3aMEHy, 3a4eTy II0 BOIpOcaM, KOTOpHIE
OXBAaThIBAIOT o0BeM 3HAHUH, PETYCMOTPEHHBIX JTUCITUTUTMHON
«lenTparmm3oBanHoe TeriocHaOxkeHnue». K 3auery cTyaeHT MOXET ObITh JOMYIIEH,
€CJIM Y HEro BBIMOJHEHBI BCE 3aJIaHUS MO MPAKTHUYECKUM 3aHSITHSAM U 3aIUTHII
KYPCOBOH ITPOEKT.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHWE
T CTUTIIAHBI
((]_[eHTpaIH/IBOBaHHOG TGHJ'IOCHa6)K€HI/I€»

Jlekuuu JOJIKHBI MPOXOAWTH B MyJNbTUMEAMMHBIX ayautopusx (E-812, E-
814).

[IpakTueckue 3aHIATHS B KOMIIBIOTEPHOM KJacc€ C MYJbTHUMEIUUHBIM
obopynoBanueM (E-814). CTyneHTsl MOTYT PUHOCUTD HA 3aHATHUS CBOU HOYTOYKH
Y COOTBETCTBYIOIINE IaKETHI.

B 3Tux ayauTopusxX UMEIOTCS IUIaKaThl, HA KOTOPBIX IPEACTABICHO
o0opynoBaHue Beaymux GUPM — TMPOU3BOJUTENCH KaK POCCHHCKUX, TaK U
3apyOEKHbIX.

CTyAeHTHI MONTyYaroT 0 JUCHHUILIIMHE B DJIIEKTPOHHOM BUJIE:

KoHcrekT nekiuii no JUCIUIUIMHE;

[Iporpammy nmpakTUYECKUX 3aAHATUH;

CrpaBouHyl0, y4yeOHYI0 W HAy4YHYIO JHUTEpaTypy, HEOOXOAUMYIO TpuU
W3YYEHUU TUCLMIUIMHBI U OArOTOBKE K MPAKTUYECKUM 3aHITHSIM;
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B.IL MHKEHEPHBIX CUCTEM 3[aHUI U COOPYKEHUI P

DNEKTPOHHBIC W TICUaTHBIC KaTajJoru 0OOPYIOBaHMsI, KOTOPHIE UMEIOTCS Ha
Kadenpe.

CryzneHT moab3yeTcs 3JeKTpoHHOU Oazoi O6ubimotexku [IBDY, kadenpsr u
BEJYIIETO MPEeroaaBaTers.

CtymeHTsl MOTYT HCIOJB30BaTh B CBOCH paboTe MpodecCHOHATbHBIC
IIPOTPaMMBbI, KOTOPBIE UMEIOTCS Ha Kadepe:

1. IIporpammuslii maket " Zulu™.

2. [Iporpamma "GRTS"
3. IIporpamma «CTAPT»

B oeisx oOecrneueHus CIICOHUAJIbHBIX YCJ'IOBI/Iﬁ O6Y“IGHI/ISI HWHBAJINJI0B U JIUII C
OT'PaHUYCHHBIMU BO3MOKHOCTAMH 3I0POBLiA B I[BCDV BCC 3aHUA O60py,IIOBaHI>I
Inma"naycamu, J'II/I(i)TaMI/I, INOABCMHUKAMH, CICOUAIIM3UPOBAHHBIMHU  MCCTAMMU,
OCHAllICHHBIMH TyaJICTHBIMHU KOMHaTaMH, TaOIMYKaMH HH(i)OpMaIII/IOHHO-

HABUTALIMOHHOMN MOIIAEPKKH.
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[Tpunoxenue 1

MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
®denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BEICIIIETO TPO(eCCHOHAIBHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIH (peepaibHbI YHHBEPCUTET»
(IBOY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YUYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLIUXCHA
no qucuumiune «LleHTpann3zoBaHHOe TEMIOCHADKEHE
Hanpagaenue noarorosku 08.03.01 CtpoutenbcTBO
[Tpodunb «TenmorazocHa0x eHUEe U BEHTUIISAIIUS
dopMa NOATOTOBKH OYHAA

BaagusocTok
2015
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B.IL MHKEHEPHBIX CUCTEM 3[aHUI U COOPYKEHUI Crp.22 m 41
Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl N0 TUCHHUIINHE
No Cpox Bup camocrositennbHOM [Tpume dopma KOHTPOJIS
BBITIOJIH paboThI PHBIC
/1 eHMS HOPMBI
BpeMe
HHU
1 |14 Onpenenenne TEMIOBBIX 2 yaca | Bemmonnenue u o0cyxaeHue
Hezesl | Harpy3oK JKMJIOro pailoHa pe3yIbTaTOB PacyeToB
K 2-0i1 | ropojia, TOZOBBIX PacX0/10B
Hezele | TeIUIOThI U OCTPOEHUE
rpaduka
IPOAOIKUTEILHOCTH
TEIUIOBBIX HAIPy30K
2 |23 Pacuer U IOCTpOEHME | 2 yaca | BhIMOMHAIOTCS pacueTsl
Henmenst | rpaMKOB  PETYJIMPOBAHHUS COTJIACHO 33aHUI0 U
K 3-01 | TEIUIOBBIX Harpy3oK  u HPUHATOMY METOY
Hezene | CyMMapHBIX pacxooB PEryIpOBaHUS TETIOBBIX
TEIIOHOCUTEIISI Harpy3ok
3 |3 Onpenenenue pacyeTHbIX | 2 yaca | BeIMONHSIOTCS pacdeTrsl B
Hezesl | pacXoJ0B TEMJIOHOCUTEINs Ha COOTBETCTBUU C JAaHHBIMU
K 4-0i1 | OTOIUIEHWE, BEHTWIALHUIO W pacyera TEIUIOBBIX HArpy30K
Hezene | ropsiuee BoJOCHaOXKeHHe UX PEeryJupoBaHHs M CXEMbI
MIPUCOCTUHEHUS
notpeduTeneil K TEIIOBBIM
ceTsaM
4 | 4-a Pazpa0otka iaHa TemaoBeX | 4 yaca | BeimonHeHune u oOcyxeHue
HE/esl | CeTeid, " BBITTOJTHEHHE pe3yIbTaToB
K 5-0i1 | mpeaBapUTEIBbHOTO IpeBapUTEILHOTO
He/lele | THIPaBINYECKOTO pacyeTa THJIPABIMYECKOTO pacyera
S5 |54 PazpaboTka MOHTaXHOMH 4 yaca | BeimonHeHue U 06CyKIeHNE
HEZIEsl | CXEMBI TETUIOBBIX CETeH, TEXHUYECKHUX PEIICHUH 1Mo
K 6-0i1 | pacueTbl KOMIIEHCALUU pe3yiabTaTamMm
Hezese | TeMIepaTypHBIX MPOSKTHUPOBAHMUS TETIOBBIX
nedopmaruii 1 Harpy30k Ha ceren
OTIOPHBIC KOHCTPYKIIUHU
6 | 6-s OKoHYaTeIbHBIN 4 gaca | OOCyXKaeHHEe  Pe3yIbTaToB
He/lesl | THAPABINYECKAN pacdeT THJIPaBIMYECKOTO pacueTa U
K 7-0M | TEIJIOBBIX CETEN U pa3paboTKu
Heslele | MOCTPOSHHE THJIPABIMIECKOTO PEKAMaA
IbE€30METPUYECKOr0 Tpaduka
7 |72 Br10op 1 pacuetsl TerioBoil | 2 yaca | BeimonHeHne u oOcyxeHue
HE/Iesl | M30JISIUH TEeTUIONPOBOJIOB U pe3yIbTaToB TETUIOBOTO
K 8-0i1 | ompeneneHue MaaeHUS pacyera TerIonpoBOI0B
Hejlele | TeMrepaTypbl TEIUIOHOCUTENS
8 |8=a Pazpabotka cuctemsl 4 yaca | Beimonusercs — pa3paboTka
HeZesl | ropsiuero BoJOCHa0XKEeHUs IUIaHA M CXEMbl CHCTEMBI
Kk 9-0i1 | xuioro qoma ropsyero  BOAOCHAOXKEHHUs
Hezene KHJIOTO oMa
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9 |9+ Onpenenenre pacxo10B 2 yaca | BemmonmHenue u oOCyxkacHHE
HeZeNns | ropsueld BOAbl U pE3yJIbTaTOB
k 10-o#i | rumpaBnuveckuii pacuer TUAPABINYECKOr0 pacyera
Hejesne | MOJAIUIMX TPYOOIpOBOJIOB

10 | 10-s Omnpenenenue 2 yaca | BermonHenue u oOcyxieHue
HeZelnsd | HUPKYJISLUOHHOIO Pacxoja u pE3yJIbTaTOB
k 11-0i1 | runpaBiIMUecKuil pacueT TUAPABINYECKOrO pacyera
HeZele | HUPKYJISLUOHHBIX JIMHUI

11 | 11-a Pacuer u BbIOOp 4 yaca | Pacuer [IOI0rpeBaTeeu
Hezenst | 00opynoBaHUs ropsiuero BOJOCHAOXKEHUS U
K 12-0i1 | MHAMBUAYAIBHOTO TEIJIOBOTO BbIOODP HACOCOB
HeZese | IyHKTA KWIOro JoMa

12 | 12-a Pacuer u BEIOOD 4 qaca | Pesynbrarsl pacueta
Hezenst | 00opynoBaHUsA [oJlorpeBaTelien TOL,
K 13-0#f | TerutopuKamoOHHON IIMKOBBIX KOTJIOB, CETEBOIO U
HeZele | IOJOTrpEBATEIIbHON MOANUTOYHOTO HACOCOB

yctanoBku TOL]

13 |14 3auer

HeAeus

XapakTepucruka 3alaHuH Jif) b CaAMOCTOAATEILHOU padoThI
00y4aImnXcs 1 MeTOAUYEeCKHE PEKOMEHIALMH 10 UX BbINOJHEHHUIO:
3amanus Nel — Ha OCHOBE BBIJJAHHOTO IUIaHA 3aCTPOMKM KUIIOTO paioHa

ropojia MPOU3BOJUTCS ONPEACIICHUE TEIJIOBBIX HArpy30K B COOTBETCTBUU C
KJIINMaTUYECKUMU JAHHBIMH, 17§ rpagoCTPOUTENBHBIMU HOpMaMu
TEPPUTOPUAIBHOIO pa3BUTHA. Onpenensercs 4uciao 4acoB CTOSHUS TeMIIepaTyp
Hapy>KHOTO BO3/lyXa U CTPOUTCS rpaduK MNPOAOKUTENbHOCTU. Omnpeaenstorcs
IOJIOBBIE PACXO/IbI TEIIOTHI.

3apaHuna Ne2 —inst 3aJaHHON CUCTEMBI TETJIOCHA0KEHUSI U yCIIOBHI
MOAKIIOYEHHS TOTPEOUTENIeH K TETIOBBIM CETSIM pacCUUTHIBAETCS TpaduKu
pPeryJMpOBaHMs TEIUIOBBIX HArPy30K U CYMMAapHBIX PACXO00B TEINIOHOCUTEIIS.
OmnpenenstoTcst mapaMeTpbl TEIJIOHOCUTENISE B TOUKE U3JIOMa rpaduka TeMiepaTyp
U TEMIEPaTyphl TEIMJIOHOCUTENS TTOCIIE KATOPU(PEPOB BEHTHIIALIMOHHBIX CUCTEM.

3apaHuna Ne3 — it 3a1aHHOM CHCTEMBI TEIIOCHA0KEHUS U YCIOBUN

MOIKJTFOYCHUS TOTPEOUTENEH K TETUIOBBIM CETSIM ONpeenstoTcA pacyeTHble
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B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

pacxoAbl TENJIOHOCUTENA HA OTOMNIEHWNE, BEHTUAALMIO U ropAYee BOAOCHabeHne
B COOTBETCTBMW C JAHHbIMW OnpeaeneHns TENA0BbIX Harpy3oK.
3agaHue N24 — B COOTBETCTBUH C 3aJIaHHBIM Ha IJIAHE MOJIOKEHUEM
MCTOYHHKA TETUIOCHAOKCHUS BBITIOTHACTCS TIJIaH TETUIOBBIX CETEH, PeasTU3yOIIHA
MPUHIUIIBI 0OECTICUeHHS HaJIeKHOCTH, SKOHOMUYHOCTH U 3HEProd(DPeKTUBHOCTU
CHCTEMBI TeTIoCHa0KeHus. J1Ji1 yuacTKOB BEIOpaHHOM TTTaBHOM MarucTpai U
OJIHOTO OTBETBIICHUS OIPEICIIAIOTCS PACYETHBIEC PACXO/bI TEINIOHOCUTEIS U
MIPOBOAUTCS MIPEABAPUTEIbHBIN THAPABINYECKUN pacyeT, IPpU KOTOPOM YJI€IIbHbIE
NOTEPU JABJIEHUS B INIABHOW MAarucTpayiv cocTapisitoT npumepHo 80 ITa/m.
3apaHne Ne5 — Ha OCHOBaHUHM PE3yJIbTATOB THUIPABIMYECKOrO pacyuera u

IJlaHa TEIUIOBBIX CETEeM pa3padaThIBAaeTCs UX CXEeMa, Ha KOTOPOM YKa3bIBaIOTCS:
y3JIbl TEIUIOBBIE, KOMIIEHCATOPHI, HEMOJABHXKHBIE OMOPbI W PACCTOSIHUA MEXKY
HHUMHU, YIJIbI ITOBOPOTA. BBINONIHAETCS pacyeT M pPacCTaHOBKAa KOMIIEHCATOPOB U
HEMOABMKHBIX O1op. [Ipon3BOaATCS pacuyeThl Harpy30K Ha HEMOJABHXKHBIE OMOPHI
Y YTJIOB ITOBOPOTA B COOTBETCTBHHU C 3aJJaHUEM.

3amanust NeG- B COOTBETCTBUHU C pa3paOOTaHHOW CXEMOW TEIUIOBOM CeTu
ONPEAEISAIOTCS YTOYHECHHBIE 3HAYEHWS SKBUBAJICHTHBIX [UIMH W MPOBOAUTCA
OKOHYATEJIbHBIM TUAPABIUYECKUM pACUET IJIaBHOM MAaruCTpajv U OTBETBIICHUS.
ITo pe3ysnbTaTaM OKOHYATEJIBHOIO T'MIPABIMYECKOTO pacuera U B COOTBETCTBUHU C
TpeOOBAaHUSIMU K  PEXKHUMY JIaBJICHUST B  TEIUIOBBIX  CETAX  CTPOUTCS
MbE30METPUYECKUN TpaduK, HA KOTOPOM OTOOpakaeTcsl penbed) MECTHOCTH IO
IJIABHOW MAarucTpaid M PacyETHOMY OTBETBICHUIO, JIMHUM MbE30METPUUYECKHUX
HAIMoOpOB B TUAPOJIMHAMUYECKOM U CTATUUYECKOM PEKUME PadOThI TEIJIOBOM CETH.

3aganus Ne7- s rJIaBHOM MarucTpajid TEIUIOBOM CETH NMPOM3BECTH BHIOOD
KOHCTPYKIIMU TEIUIOBOW M30JISIIUU TPYOOIPOBOJOB U OINPEACIUTh €€ TOJIIHUHY B
COOTBETCTBHM C JCHUCTBYIOIIMMHA HOpMaMH NpoekTupoBaHus. [Ipoussectu pacuer

naacHusd TEMIICPATYPhI TCIIOHOCUTEIIA 110 rJIaBHOM MarucTpain.
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B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

3apgaHunA Ne8- niisg 3aJaHHOTO IUIaHA KWJIOTO JoMa pa3paboTarh IIaH U
CXEMYy CHCTEMBI TOpsiuero BojiocHaOkeHus. PassogAawme TpybonpoBoabl AOMKHbI
NCXO4MTb U3 NMOMELLEHMA TENJIOBOMO PACNO/IOXKEHHOro B noAsane 34aHnA. CToakum
CUCTEMbI PACNONOKUTb B MOMELLEHUN CaHY3N10B.

3apaHune N29- B COOTBETCTBUH C JAHHBIMHU O YHCJIC KUTEICU U KOJUYECTBE
BOJIOPA300pHBIX TIPUOOPOB OMPEACISIIOTCS PacUeTHBIE CEKYHJIHBIE PacXoJbl
ropsiyeld BOJIBI HA PACYETHBIX Y4YACTKaX CETH BOJAONPOBOAA W MPOBOAUTCA
TUJIPABIINYECKUN PACYET.

3agaHne Nel0 — onpepenAaltoTcA TensioBble NOTEPU B CUCTEME FopAaYero
BOAOCHAbXXeHMs, BKAOYAA NONOTEHLLECYLINTENN N UMPKYASLUMOHHbBINA pacxos. Ha
OCHOBaHWM ypaBHeHUN TennoBoro 6anaHca onpeaenaAlTCA UMPKYNAUMOHHbIE
pacxodbl Ha Yy4yacTKax ceTu ropavero BOAOCHAbXeHuA. [MpousBoauTca
rMAPABANYECKUIM PACYET B PEXMME LUPKYIALNMN.

3apgaHne Nell — B COOTBETCTBMM C AAHHbIMW PACXo4oB TenaoTbl Ha
OoTONJIEHME U ropavee BOAOCHAbXKeHMe NPOM3BOANTCA pPacyeT nogorpesaTenen,
BbIOOP LMPKYNALMOHHBIX M MOBbICUTE/IbHbIX HACOCOB, YCTAaHaB/MBAEMbIX B
NHANBUAYANbHOM TEMJIOBOM MYHKTE XMNOro goma. PaspabaTbiBaeTca cxema U
NPOM3BOAMTCA KOMMOHOBKA 060pyA0BaHMA HA NAaHe 34aHUA.

3apgaHue Nel2 — Ha oCcHOBaHWMM rpaduKa NPOAOIKUTENBHOCTU TEMNNOBBIX
Harpy3ok onpegenserca TennoPUKAUMOHHAA W  NUKoBaa Harpysku TILL.
MpounssoanTca pacyeT u BblIbop TeNNOPMKALMOHHBIX NOAOrpeBaTeNEN U NMUKOBbIX
KoTnoB. Pa3zpabaTbiBaeTca cxema TILI,.

Kpurepuu oueHk# BbINOJHEHHS CAMOCTOATEIbHON PadoThI:

Ha 3ansTusx ctyneHTaM npeaocTaBieHa BO3MOXKHOCTD CJeIaTh COOOIIEHNE
W TPE3EeHTOBATh BBIMOJHEHHYIO pabOoTy, 3TO oIlleHHMBaeTcs Oammamu oT 1 1o 3.

OneHnBaeTcss aKTUBHOCTh CTYJEHTOB IMPH OOCYXICHUHU IPEACTABICHHBIX PadoT
oamtamu ot 1 1o 2.
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ITpunoxxenue 2

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENEHOE YUPEKICHHIE
BEICITIETO TPO(eCCHOHAIBHOTO 00pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

®OH/J OUEHOYHbBIX CPEJACTB
no qucuminne «lleHTpaan3oBaHHOE TEIIOCHAOKEHHE
Hanpagaenue noarorosku 08.03.01 CtpoutenbcTBO
npoduis «TemmorazocHadXeHNE U BEHTHIISIINS
dopmMa NOATOTOBKU OYHAA

BaaauBocToK
2015

26




JIAJTbBHEBOCTOYHBIN ®EJIEPAHbHBINM YHUBEPCUTET

Kypc mucunminnbl “LleHTpaiMoBaHHOE TeNIoCHAOKeHue”

PazpaboTunk UepHEeHKOB Unentngukamponnsiii Homep: b1.B.O.12 Opurunan PITY ] Haxoaurcst Ha Kadeape

. . Crp. 27 w3 41
B.IL MHKEHEPHBIX CUCTEM 3IaHUN M COOPYKEHUH

Ilepedyennb oneHouHbIX cpeacts (OC), ucnob3yeMblil IPH U3yYEeHUH
aucunInHbl «LleHTpaan3oBaHHOE TEII0CHAGKEHHE.
YO-1, YO-4 —]loknan unu cooOIlieHre B IPE3CHTAIMOHHOM hopme,

JUCKYCCHSl, TIOJIEMHKA, TUCITYT, 1e0aThI.

TeMbl JOKJIag0B, COOOIIECHHMIA:

1. MeTonp! onpeeneHus TEIIOBbIX Harpy30K Ha CTaluu pa3paboTKu
IUTAHOB TEPPUTOPHAILHOTO Pa3BUTHS.

2. CoBpeMEeHHbBIE aBTOMAaTU3UPOBAHHBIE TETJIOBBIC ITYHKTHI.

3. KonnuecTBeHHOE peryIupoBaHKe B LEHTPATU30BAHHBIX CHCTEMAX
TEIUIOCHA0KEHUS C aBTOMAaTU3UPOBAHHBIMU A00HEHTAMU.

4. TIporpamMmsbl AJisl THIPABIMYECKOTO pacyeTa TEIUIOBBIX CETEH.

5. HeliTpanbHast Touka 1 ciocoObl €€ 3aJaHusl B TEIIOBBIX CETX.

6. CriocoObI KOMITEHCAITMH TeMITEPaTyPHBIX JehopMaIuii.

7. CoBpeMeHHbIE CIOCOOBI MPOKIAIKU TEIVIOBBIX CETEH.

8. OcO0EHHOCTH TEIUIOBOTO pacueTa OecKaHaIbHBIX TEIJIOMPOBOIOB.

9. MeTtoasl MOAEIUPOBAHUS TMAPABANYECKUX PEXMMOB TEMJIOBbIX CETEMN.

10. I'eoTepmanbHbIE CUCTEMBI TEIUIOCHAOKEHUSI.
Bonpocsl 1J1s1 IPOMEKYTOYHON ATTECTALMU:
— 3K3aMeH 10 CJIeIYIIHM BONPocaM;

1. Kpatkuil HiCTOpUYECKUI OUEPK Pa3BUTHSI TEINIOCHAOKEHHUS.

. CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHS TETUIOCHAOKCHHUSI.

. Knaccuduxkaius TernaioBbIX Harpy3o0K.

2

3

4. OnpeneneHre pacxo/10B TEIIOTHI.

5. I'paduk npoaOHKUTEILHOCTH TEIUIOBBIX HATPY30K.

6. Unrerpanbhblii rpaduk TEI0NOTpeOICHUS.

7. Knaccudukanus CHCTeM TETUTOCHAOKESHHUS.

8. [lpucoenuHenre  aOOHEHTOB B BOJASHBIX  3aKPbITBIX  CHUCTEMAax

TEIIOCHAOKEHMS.
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B.IL MHKCHCPHBIX CHCTEM 3/IaHHH H COOPYIKCHMIA

9. IlpucoenuHenue abOOHEHTOB B  BOJSHBIX OTKPBITBIX  CHCTEMax
TEIJIOCHAOKEHUS.

10. OpHOTpYyOHBIE CUCTEMBI TEIJIOCHA0KEHUSI.

11. IlapoBble CHCTEMBI TEIJIOCHAOKEHHS.

12. lleHTpanbHbIE TETUIOBHIC MYHKTHI.

13. T'mapaBnuueckue peryiasiTopbl JaBiICHUS U pacxojia MpsiMOTo ACUCTBUS.

14. T'mpopaBiavuecKue pPEryyisiTOpbl JAaBICHHS W pacxoja HENpsSMOro
JICVCTBHS.

15. PerynsTopbl TeMIepaTypbl B CUCTEMAaX TOPSYETO BOJIOCHAOKECHHUS.

16. Knaccugukanus cucteM ropsigero BoJJOCHAO0KCHHS.

17. CoBpeMeHHbIE CUCTEMBI TOPSIYETO BOJAOCHAOKEHUSI.

18. OmnpeneneHue pacueTHBIX PaCXO0B BOJBI M TETUIOTHI B cuctemax [ BC.

19. T'maopaBnamdeckuii pacueT noaamux TpyoompoBoaos cuctem ['BC.

20. Omnpenenenve MUPKYJISIIMOHHBIX PACXOJIOB M THAPABIUYECKUN pacyer

UUPKYJISIHUOHHBIX JInHUM cucteM ['BC.

21.
22,
23.
24,
25,
26.

TpyGomnpoBoasl u o6opyaoBanue cuctem I'BC.
Boponoaroroska B cucremax ['BC.

MeTob! peryiupoBaHus B CUCTEMaX TEIJIOCHAOXKEHUSI.
TeroBble XapaKTEPUCTUKHU TETIIOOOMEHHBIX amapaToB.
LleHTpanbHOE peryJIMpOBaHUE OJTHOPOIHOMN TEIIIOBOM HArPYy3KH.

LlenTpanbHOE peryJIMpOBaHUE PA3HOPOIHOMN TEIUIOBOM HArPy3KH.

27. llenTpasibHOE pETYIWPOBAHUE PA3HOPOJHON TEIJIOBOM HArpy3KH 10

CyMMapHOH Harpy3Ke OTOIUICHUS U FOpsSiuero BOJOCHAOKEHUSI.

28. Bp16op MeTo/1a peryaupoBaHus TEIIOBON HArpy3KH.

29.
30.

Tpacca u croco0 MpoKIaKu TEMIOBBIX CETEH.

OnpeneneHre pacyeTHBIX pPacXOJOB TEIJIOHOCUTEIS B CHCTEMax

TEIIOCHAOKEHMS.
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31. OcHOBHBIE pacyeTHblE 3aBUCUMOCTH THJIPABIMYECKOrO  pacyeTa
TEIUIOBBIX CETEH.

32. Ilopsinok rupaBIMueCcKOro pacyeTa TeIIOBbIX CETEH.

33. IIsezomeTpuueckuii rpaduk.

34. OcHoBHbIE TpeOOBaHUS K PEKUMY JTABJICHUS B TETIJIOBBIX CETAX.

35. YcraHoBieHue TpebyeMoro TUAPOCTATHYECKOTO u
THAPOIMHAMUYECKOTO PEKUMOB PaOOTHI CHCTEMBI TETIJIOCHA0XKEHHUS.

36. Beibop cmocoba mpucoequHeHUsT aOOHEHTOB B COOTBETCTBHH C
MbE30METPUUCCKUMHU JIMHUSMHU.

37. Knaccudukaius KOHCTPYKITHI TETJIONPOBOIOB.

38. [loa3zeMHbIe KaHAbHBIE MPOKIIAKU TEIJIOBBIX CETEH.

39. Ilozemuble OeckaHAIbHBIE MPOKIAIKNA TEIUIOBBIX CETEH.

40. HamzemHas mpoKITaika TeTUIOBBIX CETEH.

41. IlpomexyTouHble OMOpPHI (HA3HAUEHHUE, OIpPEACIICHUE PaCCTOSHUMN
MEXTy OMTOpaMH, KOHCTPYKTHBHOE UCTIOTHEHHE).

42. HemonBwkHble  omopbl  (Ha3HAau€HUE,  ONpEACIICHUE  YCUIIUH,
KOHCTPYKTHUBHOE HCTIOJHEHNE).

43. KommieHcarusi TemMnepatrypHbIx AedopManuii (TEOPETHUYECKHE OCHOBBI,
KJ1accu(uKaIys KOMIIEHCUPYIOUTUX YCTPOUCTB).

44. OceBble KOMIIEHCATOPHI.

45. PaqnanmbHass W ©CTECTBEHHAs  KOMIICHCAIMS  TEMIICPATypPHBIX
nedopmarmii.

46. OcHOBHBIC 3aBUCUMOCTH TEIJIOBOTO pacyeTa TeIIONPOBOIOB.

47. TennoBoil pacueT NOA3EMHBIX KaHAJIbHBIX TEIIONPOBOIOB.

48. TemnoBoi pacueT NMOA3EMHBIX OeCKaHATbHBIX TEIIONPOBOIOB.

49. TenioBOM pacueT TEIUIONPOBOJAOB HAA3EMHOM MPOKIAJKU TEIIOBBIX

CETEN.
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50. TerutoBeie mOTEpH U KOIPGUIHEHT SPHEKTUBHOCTH  TEIUIOBOU
U3O0JISIIIHH.

51. Ilanenue Temnepatypbl TEIMJIOHOCUTENS U BBINIAJICHUE KOHEHCATA.

—3a4eT B (popMe TECTOB MO CJAeYIOIIMM BONIPOCaM;

52. I'uapaBnuyeckasi XapaKTEPUCTHKA TEIJIOBOM CEeTH M CHOcOObI  ee
OTIpe/IeTICHUS.

53. I'uapaBnuYecKuil pexuM 3aKPBITHIX TETUTOBBIX CETEH.

54. I'mapaBIMYECKHUd PEKUM OTKPBITHIX TEIIOBBIX CETEH

55. N'mapaBnuyeckast yCTOMYUBOCTbD.

56. I'mapaBIuYecKuil pexXuM TEIJIOBOW CETH ¢ HACOCHBIMH Ha TOJAIOIIEM
TpyOOIIPOBOJIE.

57. 'mppaBnuyeckuii pexXMM TEIUIOBOM CETH C HACOCHBIMH Ha OOpaTHOM
TpyOOIpOBOJE.

58. 'mapaBnuyeckuii  peXuUM  TEIJIOBOM CETH C  HACOCHBIMH  H
JPOCCENUPYIOIUMHU TIOJICTAHITHSIMH.

59. IN'mapaBnuyeckuii yaap B TEIJIOBBIX CETSX.

60. HanexHocTh TeriocHaOKeHusl.

61. Opranu3zamus dKCIUTyaTallud CUCTEM TETIJIOCHA0XKEHNUS.

62. OcHOBHOE U BcrioMoraTeasHoe ooopyaopanue TOLI.

63. TermnoBbie cxeMbl mapoTypOuHHbIX TOLI.

64. TerodukamoHHbIE TOAOTPEBATENbHBIE YCTAHOBKHU.

65. Koaddumuent rtemmopukanmmu W ONpeaeiacHue €ro ONTHMaTbHOTO
3HAYCHMUSI.

66. Onpenenenre ONTUMAIBHOTO yIEIBHOTO MAJCHUSI TaBICHHUS.

67. CoBmecTHas padota TOLL 1 nMKOBOI KOTEJIbHOU paiioHa.

68. Hcnonb3oBaHrue BTOPUYHBIX SHEPTOPECYPCOB ISl TETIIOCHAOKEHUS.

69. Vcnonap3oBaHNE COTHEYHOM SHEPTUU TS TETNIOCHAOKEHHUS.

70. Hcnonp3oBaHuEe reoTepMaibHbIX BOJI.
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MIEDKEHEPHBIX CHCTEeM 3/1aHHii U COOPYKEHHH

IMacmopr

(oHIa OLIECHOYHBIX CPEACTB
no aucuuiuinie «lleHTpasu3oBaHHOE TEIJIOCHAOKEHNE),
MPAKTUYECKUE 3aHATUS

(HaI/IMeHOBaHI/IG JUCIHUILIUHBI, BUJ HpaKTI/IKI/I)

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHIIHH
OIIK-8 HOpMAaTHBHYIO 0a3y B 00macTd  HMHXKXEHEPHBIX
YMCHHE HCTIOJB30BATE | o M3bICKAHWH, TPUHIMIIOB TPOCKTUPOBAHMSA 3IIaHUIA,
HOPMATUBHBIE COOPY)KEHHH, HHKEHEPHBIX CHCTEM M 00OPYIOBaHWUS,
[PAaBOBbIE JJOKYMEHTHI IUIAHUPOBKH M 3aCTPOUKH HACEICHHBIX MECT
B PO(eCCHOHAILHOTH WCII0Jb30BaTh HOPMATHBHBIE MPABOBBIE JOKYMEHTHI B
JCATEILHOCTH Vmeer poecCHOHAILHON JETENLHOCTH, (GOPMYIMPOBATH U
pewaTh 3a1auu B 00JaCTH TEMIOCHA0KEHUS
METOJIaMU PacyeTa TEIUIOBOW MOIIHOCTH CHCTEM
TEIIOCHA0KEHHUS ISt TOPOJIa, palloHa ropojia Wiu
Braneer 0CeJIKa, BHIOOpA THIA HCTOYHUKA TEIUIOTHI M
CHCTEMY  TEIUIOCHAOKEHMs, 1OA00pa  CXEMBI
TEIUIOBBIX IYHKTOB M METOJOB PETYJIMPOBAHKSA
OTITYCKa TETLIOTHI;
IK-1 HOpPMaTUBHYI0 0a3y B o00JacT  HMHXKEHEPHBIX
3HAHWE HOPMATHBHOH | 5 M3bICKAHWM, MPUHIMIIOB TMPOEKTUPOBAHKA 3JIaHUIA,
0a3bl B 00nacTu COOPYXEHHM, NH)KEHEPHBIX CUCTEM U 00OpYIOBaHMS,
WHIKEHEPHBIX IUTAHUPOBKH M 3aCTPOUKH HACEIEHHBIX MECT
H3bICKaHHH, 000CHOBaHHO BBIOHPATH MAPAMETPBI TEIIOHOCUTEIS U
HPUHIATIOB Vmeer JPYTHE HCXOJHBIE JAHHBIE IS TPOEKTHPOBAHHS U
TPOCKTHPOBAHMA pacdera CHCTeM TEIIOCHAGKEHHS.
3J1aHUI, COOPYIKEHHH, »
HIDKEHEPHBIX CHOTEM I NpaBWIaMd [POEKTHPOBAHHUs TEIUIOBBIX CETEH U
S —— TEIUIOBBIX IYHKTOB, CIOCO0aMH _pacuera  cucrem
TARMPOBKH 1 Biageer | TOPSUETO BOJOCHAOKEHHS MUKPOPAHOHA 1 3aHHs
3aCTPOMKHU HACEJIEHHBIX
MeCT
IK-4 OC00EHHOCTH YCTPOWCTBA CHCTEM TEIUIOCHAOKEHUS,
CIIOCOOHOCTH METO/IbI ONPEJIENIEHHS TEIJIOBBIX HAIPY30K M PEKUMOB
y4acTBOBATh B | 3Haer WCTIOJb30BaHMs TEIUIOBOM DHEPTMU U TETUIOHOCHTEIS,
[POEKTHPOBAHUU u TUJPABJIMYECKUH W KOHCTPYKTHBHBIM  pacuerhl
U3BICKAHUH  OOBEKTOB TEIUIOBBIX CETE.
npodeccuonaLHO PaGotaTh ¢ NPOEKTHO-CMETHOM JIOKYMEHTAalUen
ACATCILHOCTH Ymeer COOTBETCTBYIOIIEH MPODHITIO JAHHOMN IUCIUILTHHBL.
HaBbikamu pacuera ¥ 1oa00pa TEIIOPUKAIMOHHOTO
Braxeer obopymoBanus  TOIl, wmeTomamm  ompenencHus

SHEPreTUYECKOU u TEXHUKO-PKOHOMHYECKOM
3¢ (PEKTUBHOCTH TPUMEHSIEMBIX PEIICHUH.
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Rl Rl el K
KOHTPOJIb JOCTUXEHU S ].[EJIEPI KYPCA
«HCHTpa.HI/BOBaHHOG TEIIOCHAOKEeH €
No Kontpomupyemsie Mogynu/ OueHOYHbIE CPECTBA -
n/ pas3zaensl / TeMbl JUCIUTUTAHBI Kopb! u starsr HaMMCHOBAHHE
1| (dbopMUpOBaHUS TeKYIIHiA MIPOMEKY
KOMIIETCHIIN I KOHTPOIIb TOYHas
aTTecrailt
ust
1 | CounanpHas 3HaUUMOCTb OIIK-8, 3Haer Y0O-1,Y0-4 1-6
LIEHTPAJIM30BaHHOI O I1K-4 VYMeer [1P-9 3-6
TEIUIOCHA0XKEHUS U TETIOBOE Brancer TIP-9 2
norpe0iIeHne
2 CXeMBI B CHCTEMBI IIK-1, IIK-4 | 3naer YO-1,Y0-4 | 7-16
[IEHTPATU30BAHHOTO VpMeer [IP-9 8-14
TEITIOCHAOXKECHHUS Buaneer I1P-9 7
3 | Cucremsl ropsigero [1K-1, IIK-4 | 3naer YO-1, YO-4 16-22
BOJTOCHAOKEHHSI VMeer TIP-9 18-20
Braaneer I1P-9 16
4 | PerynupoBanue otmycka Terorsl | [TK-1 3HaeT YO-1, YO-4 23-28
Ywmeer I1P-9 28
Braaneer I1P-9 25-27
5 | 'mppaBnuueckuii pacuet temnoBsix | [IK-1, [TK-4 | 3naer YO-1, YO-4 29-51
ceTeit Vmeer ITP-9 29-51
Bmaneer IIP-9 29-51
6 OK3aMeH M0 JUCIHUTUIHHE OIIK-8, 3Haer ITo 1-51
IIK-1, TIK-4 | Ymeer pe3ynbpTaTam
Bnaneer peruTHHTa
WJIH B
YCTHOM
dhopme
7 | T'uapaBaruecKue peskuMBbI [1K-4 3HaeT YO-1, YO-4 52-59
TETIOBBIX CeTel VMeer [IP-6 52-59
Braaneer [1P-6 52-59
8 HanexxHocTs TeruiocHadkeHus [1K-1 3Haer YO-3, YO-4 60-61
Vmeer I1P-4, I1P-9 60
Braaneer I1P-13 61
9 TpanuuroHHbIE UCTOYHUKHI OIIK-8, 3HaeT YO-1, YO-4 62-67
TEIUIOCHAOKEHUS [IK-1 VpMeer T1P-4, TIP-9 65-67
Brnageer I1P-9 62-64
10 | HerpanuunoHHBIE UCTOYHUKHU OIIK-8, 3HaeT YO-1, YO-4 68-70
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TEIIOCHAOXKEHUS I1K-4 YmMmeer I1P-4 68-70
Bnageer IP-13 68-70
11 | 3ader no OUCHUAIUINHE OI1K-8, 3HaeT ITo 51-70
TTK-1 s 1TK-4 Vmeer pe3yiibTaTaM
Bnaneer perTHHTa
nin B
YCTHOU
dbopme

Conep:xanne MeTOAUYECKNX PEKOMEHIALMH,
onpeAeJSIIIUX NPoUeAyPbl OLCHUBAHMS Pe3yJIbTATOB OCBOCHUS
AMCHUIUIHHBI (MPaKTUKH) «IleHTpasm3oBaHHOE TEIIOCHADKEHUE

Texymass arrecranusi CTyAeHTOB. Texkymias arrectanusi CTyJACHTOB IO
nucuuruinie «lleHTpan30BaHHOE TEIIOCHAOKEHHUE» MPOBOJUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBisercs o0s3aTeabpHOM.

Tekymas arrectramnus no gucuuiuinie «LleHTpami30BaHHOE TEIIIOCHAOKEHUE)
MPOBOAMUTCS B (pOpME KOHTPOJBHBIX MEPONPHATHI: TOKIA] B MPE3CHTAIMOHHON
dbopme, oOCyx)aeHne pe3yabTaTOB pacuera, JOKJIa] B IPE3CHTAIMOHHON (dopme,
JIUCKyccusi,  mpenacraBieHue  paborsl Ha  IIK ¢ ucmosib3oBaHueEM
podeCCHOHANBHBIX TPOTpaMM, 3alluTa KYpCOBOTO IIPOCKTA, IO OIICHUBAHHIO
(hakTUYeCKUX pe3yabTaTOB OOYYEHMs] CTYJAEHTOB U OCYILIECTBIISIETCS BEIyIIUM
MPETO/IaBATEIIEM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- y4eOHasi AUCHUIUIMHA (AKTUBHOCTh Ha 3aHITHUSAX, CBOEBPEMEHHOCTH
BBIMIOJTHEHUS PA3JIMYHBIX BUIOB 33/IaHUM, MTOCEIIAEMOCTh BCEX BUAOB 3aHATHM I10
aTTeCTyeMOW JUCIUIUIMHE) - OIICHWBAeTCs OaiaMu B IUIAHE —PEUTHHTE
JUCHUTINHBI,

- CTECNICHb YCBOCHUA TCOPETHICCKUX 3HAHUN — OLCHHUBACTCA 110 AOKJIadaM

B MIPE3EHTALMOHHON (popMe, TUCKYCCUU;
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- YPOBEeHb OBJIA/ICHUS] NPAKTHYECKUMH YMEHHMSIMM U HaBBIKAMH I10
BCEM BHJIaM y4e€OHOH paboOThl - OLEHUBAETCA IO JOKJIaJaM B MPE3EHTALMOHHON
(dopMe, TUCKycCUsIM, BBIBOJAM 10 TEME, 00CYKIEHUEM PE3yIbTaTOB PACUETA;

- pe3yJIibTaThl  CAMOCTOSAITeJIbHOH  paldoTbl  OLEHUBAIOTCA IO
npencraBiaeHuo paborel Ha [IK ¢ wucmonb3oBanneMm mpodeccroHaNbHBIX
IPOrPaMM.

IIpome:kyTouHas aTTecTaums CTY/I€HTOB.

[IpomexxyTouHast aTTecTalus CTYJIEHTOB o JTUCUUTIIINHE
«lleHTpan30BaHHOE TEIIOCHAOKEHHNE» MPOBOJUTCS B COOTBETCTBUU C JIOKAJIBHBIMU
HOpMAaTUBHBIMU akTamMu JIBDVY u sBasercs 00s13aTeabHOM.

[IpoMeXyTOUYHON arrecTanved IpeayCMOTPEH JSK3aMEH M 3a4eT 110
JTUCUUIUIMHE B (POpME OTBETOB HA BOIPOCHI.

[lepeyenr BOMPOCOB MJi MPOMEXKYTOUHOW aTTECTalUsl CTYAEHTOB 10
muctuminHe «LleHTpann3oBaHHOE TEMIOCHA0KEHHE»

1. KpaTkuii uCTOpUYECKHUI OYEPK Pa3BUTHUS TEIJIOCHAOKEHUS.

CoBpeMeHHOE COCTOSTHUE U TIEPCIIEKTUBBI Pa3BUTHS TEIIJIOCHA0KEHUS.

Kiaccudukaiys TemioBsIX Harpy3oK.

2

3

4. OnpepneneHue pacxo 0B TEIUIOTHI.

5. I'paduk mpoaomKUTENHHOCTH TEIIJIOBBIX HATPY30K.

6. HuTerpanpHblil rpaduK TEMIONOTPEOICHHUS.

/. Knaccuduxkanusi CuCTEM TEIIOCHAOKEHUS.

8. Ilpucoenunenue aOOHEHTOB B  BOJASHBIX  3aKPBITBIX  CHCTEMax
TEIMJI0CHAOKEHUS.

9. IlpucoenuHenue abOOHEHTOB B BOASHBIX OTKPBITBIX  CHCTEMax
TEIMJI0CHAOKEHUS.

10. OnpHOTpYOHBIE CHCTEMBI TEMIOCHAOKEHUSI.

11. TlapoBble cHCTEMBI TEIJIOCHA0XKEHUS.

12. IleHTpanbHbIE TEIJIOBLIC TyHKTHI.
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13. T'uapaBnuueckue peryasTopbl AaBICHUS U pacxojia MpsiMOTo JACUCTBUS.

14. T'mapaBnuueckue peEryyidaTopbl JaBJICHHS MW pacxofa HENpsMOro
JeHUCTBUS.

15. Perynstopsl TemMnepaTypbl B CUCTEMAX rOpsiuero BOJIOCHAOKEHUS.

16. Knaccudukaius cucTeM ropsiyero BoJJOCHa0KESHHUS.

17. CoBpeMeHHBIE CUCTEMBI TOPSYETO BOJOCHAOKEHUSI.

18. OmpeneneHune pacyeTHBIX PACXOA0B BOJIBI M TETUIOTHI B cucTeMax [ BC.

19. T'mapaBmuyueckuii pacyeT mogarmux TpyoornpooaoB cucteM [ BC.

20. OmnpeneneHne MUPKYISIUOHHBIX PACXOJI0B U THJIPABIUYECKUN pacueT
HUPKYJSIHAOHHBIX JInHUM cucteM ['BC.

21. TpyOGompoBojsl u obopynoBanue cuctem ['BC.

22. Boponoaroroska B cucremax I'BC.

23. MeToasl peryIMpoBaHus B CUCTEMaX TEIUIOCHAOKEHUSI.

24. TemnnoBble XapaKTEPUCTUKU TETJIOOOMEHHBIX aIllapaToB.

25. llenTpanmpHOE pEeTyIMpPOBaHUE OJHOPOJAHOMN TEIUIOBOW HATPY3KU.

26. llentpanpHOE peryaupoBaHUe pa3HOPOIHOMN TEIIOBOW HATPY3KHU.

27. llenTpanbHOE€ pEryJIMpOBAHHE PA3HOPOAHOW TETUIOBOM HArpy3KH I10
CYMMAapHOM Harpy3Ke OTOIUIEHHS U TOpsiYero BOJOCHAOKEHHUS.

28. BpIOOp MeTOIa peryIMPOBAHUS TEIJIOBOW HArPY3KH.

29. Tpacca u criocod MPOKJIAJKU TEMIOBBIX CETEH.

30. OrmnpeneneHue pacueTHBIX PACXOJIOB TEIJIOHOCUTENSI B CHCTEMax
TETJIOCHA0KEHU .

31. OcHOBHBIE pacyeTHbIE 3aBUCHUMOCTH THJIPaBIMYECKOTO pacyeTa
TEIUIOBBIX CETEU.

32. Tlopsaok ruapaBIMYECcCKOTO pacuera TEIIOBbIX CETEH.

33. IIse3omerpuueckuit rpaduxk.

34. OcHoBHBIEC TPeOOBaHMS K PEKUMY JABJICHUS B TEIUIOBBIX CETSX.
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35. VYcraHoBneHue TpedyeMoro THIPOCTATHYECKOTO u
TUAPOIMHAMUYECKOTO PEKUMOB paOOTHI CHCTEMBbI TETIJIOCHA0XKEHHS.

36. BriOop cmocoba mnpucoeauHeHHsT a0OHEHTOB B COOTBETCTBUHM C
MbE30METPUYECKUMHU JTUHUSIMHU.

37. Knaccudukanus KOHCTPYKIUN TETUIONPOBOIOB.

38. TlomzemMHbIe KaHATBHBIEC MPOKIAJKU TEIUIOBBIX CETEH.

39. IlozemHble OeckaHaIbHBIC TPOKIAJKHI TETIJIOBBIX CETEH.

40. HanzemHas mpOKJIaKa TEMIOBBIX CETCH.

41. TlpomexyTouHble OINOPHl (Ha3HAYEHUE, OIPEACICHUE PACCTOSIHUIMA
MEXy OMOpaMi, KOHCTPYKTHBHOE UCTIOTHEHHE).

42. HemoaBwxkHbie  OMopbl  (Ha3HAYEHUE,  OMNpPEACIICHUE  YCUIHM,
KOHCTPYKTHUBHOE UCIIOJHEHNUE).

43. KomreHcanmsi TeMIEpaTypHBIX aAedopMannii (TEOPETUUECKUE OCHOBHI,
KJ1accu(uKaIys KOMIIEHCUPYIONTUX YCTPOUCTB).

44. OceBble KOMIIEHCATOPHI.

45. PamuanpHasi M ©CTECTBEHHAs  KOMIICHCAIUS  TEMIIEpaTypPHBIX
nedopmarnmii.

46. OCHOBHBIE 3aBUCUMOCTH TETJIOBOTO pacdeTa TeTUIONPOBOIOB.

47. TennoBoi pacdeT MOA3EMHBIX KaHAIBHBIX TETIOMPOBOIOB.

48. TemioBoii pacueT MOA3EMHBIX OeCKaHAIBHBIX TEIIONPOBOIOB.

49. TemioBol pacyeT TEIJIONPOBOJOB HAA3EMHOM MPOKIIAJKU TEIIOBBIX
CETEHN.

50. TemnoBbie mnoTepu U Kod3DPuMeHT 3PHEKTUBHOCTH TEIMIOBOU
U3O0JISILIHH.

51. I[lamenue TemMriepaTyphl TETUIOHOCUTENIS U BBIMAICHUE KOH/IEHCATA.

52. T'unpaBiauyeckass XapaKTepUCTUKA TEIJIOBOM CETH M CIOCOOBbI €€
OTpeeNeHUsI.

53. T'mapaBamdeckuil pe>KUM 3aKPBITHIX TEIIOBBIX CETEH.
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54. T'uapaBiaMYecKui peKUM OTKPBITHIX TEIJIOBBIX CETEH

55. T'mapaBinueckasi yCTOWYUBOCTD.

56. T'uapaBianMdecKuil pekKHM TETUIOBOM CETH C HACOCHBIMHU Ha MOJAIOIIEM
TpyOOIpOBO/IE.

57. T'uapaBaMYeCKUH PEKHUM TEIUIOBOM CETH C HAaCOCHBIMM Ha OOpAaTHOM
TpyOOIpOBO/IE.

58. T'mapaBauveckuii peXWM  TEIUIOBOM CETH C  HACOCHBIMH U
JIPOCCETUPYIOIIUMHU MOACTAHIUSMHU.

59. TuapaBiauyeckuil yiap B TEIUIOBBIX CETSIX.

60. HanexHOoCTh TEIUIOCHAOXKEHHUS.

61. Opranuzaius 3KCIUTyaTallui CUCTEM TETJIOCHA0KEHUS.

62. OcHoBHOE M BcioMorarenbHoe obopynoBanue TOLI.

63. TemmoBbie cxembl mapoTypOUHHBIX TOLI,

64. TemnodukalMOHHBIE TTOIOTPEBATENILHBIE YCTAHOBKH.

65. KoaddunmeHt Ttemmopukanuu W ONPEACTICHUE €ro ONTHUMAIbLHOTO
3HAYCHMUS.

66. OmnpeneneHue ONTUMAIBHOTO VYACJIBHOTO TAJACHUS JABJICHUS B
TEIIOBOM CETH.

67. CoBmectHas pabora TOLl u mUKOBOM KOTEIHHOM paiioHA.

68. Hcnosb30BaHNEe BTOPUUYHBIX SHEPTOPECYPCOB JIJISl TEMIIOCHAOKEHMUSI.

69. Hcnosb3oBaHME COTHEYHOW SHEPTUU ISl TETIIOCHAOKEHMSL.

70. Hcmonb3oBaHHE re0TepPMaIbHBIX BOJI.
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MHXCHCPHBIX CUCTEM 3aHuN U COOpy)I(CHI/Iﬁ

KpuTtepun BbicTaB/IeHUsI OLEHKH CTY/IEHTY Ha JK3aMeHe
no qucuuiuinie «LleHTpann3oBaHHOE TEIUIOCHA0KEHHE

banabl
(peUTHHTOB
Ol OLIEHKN)

Onenka
3auyera
(crannmaptHas)

TpeodoBanusi K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«ONJIUYHO»

OneHka «OTIMYHO» BBICTABICTCS CTYACHTY, €CIM OH
rIyOOKO W TPOYHO YCBOMJ TPOTPaMMHBIA MarepHad,
HCYEPIBIBAIOIIE, IIOCIECNAOBATENBHO, YETKO M JIOTMYECKH
CTPOMHO €ro M3J1araeT, yMEEeT TECHO YBS3bIBaThb TEOPHUIO C
IIPAKTUKOH, CBOOOIHO CHPABIISIETCS € 3a7ayaMH, BOIIPOCAMHU
U JpYTMMH BHJAMU TNPUMEHEHUs 3HAaHUN, NpUYEM HE
3aTpyJHSAETCS C OTBETOM IIpM BHUJIOM3MEHEHMM 3aJaHMil,
UCTOJB3yeT B  OTBETE Marepual  MOHOTrpapUIecKOM
JUTEpaTypsl, IPABUILHO 00OCHOBBIBAET MPUHATOE PEIICHUE,
BJIJICET PAa3HOCTOPOHHMMM HaBbIKAMM U  IpUEMaMH
BBIIIOJHEHUS IPAKTUYECKUX 3a/1a4.

85- 76

«xopouwio»

OneHka «XOpoIl0» BBICTABISIETCS CTYACHTY, €CJIU OH TBEPIO
3HaeT MaTepuall, FpaMOTHO U IO CYLIECTBY M3JIaraeT ero, He
JIOTIYCKasl CYIIECTBEHHbIX HETOYHOCTEN B OTBETE HA BOMPOC,
[PAaBUIBHO TNPUMEHSET TEOPETHUUECKUE II0JIOKEHUS IpH
pelIeHNH TPAaKTUYECKUX BOIPOCOB M 3ajady, BIaJeeT
HE0O0XOAMMBIMU HaBBIKAMHU M TPUEMaMH UX BBITIOTHEHUS.

75-61

«y008671eme0-
PUMETLHOY

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISAETCSA CTYIEHTY,
€CJIM OH MMEET 3HAHMA TOJIBKO OCHOBHOI'O MaTepuaia, HO He
YCBOMIJI €0 JACTaJIed, NO0IYCKaeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHbIE  (OPMYIMPOBKM, HApPYIIEHUS JIOTMYECKOM
MIOCJIEIOBATEILHOCTH B U3JIOXKEHUM  IIPOrPAMMHOIO
Marepuana, HCIBITBIBAECT 3aTPYyJHEHHS INPHU BBIIOJIHEHUU
MPAKTUYECKUX padoT.

60-50

«Hey00e8ema
OpUMENbHOY

OHCHKa «HCYOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYIACHTY,
KOTOpBIfI HE 3HACT 3HAYUTEIbHOM YacTH IIporpaMMHOI 0

MaTepuaia, JIOTTYCKaeT CYIIECTBEHHbBIE OIINOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPYIHEHUSIMU BBINOJIHSACT
MpaKTU4YEeCKHe  paboTHI. Kak  mpasuio, OIIEHKa

«HEYJOBJIETBOPUTEILHO» CTABUTCS CTYJIEHTAaM, KOTOpPbHIE HE
MOTYT TIPOJIOJDKATH O00ydeHue ©0e3 JOMOTHUTEIBHBIX
3aHSTUN IO COOTBETCTBYIONIEH JUCIUIUIMHE.
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Tembl pedpeparToB, 10KJIAT0B, COOOIIEHUH
mo JMCIOUIIJINHE «HeHTpaJII/BOBaHHOE TEIIOCHAOKEHH ).

YO-3, YO-4 —]Jloknan uian cooOIIeHre B MPE3CHTAIIMOHHON hopMme,
JUCKYCCHS, TIOJIEMHKA, TUCITYT, 1€0aThI.
TeMbl JOKJIag0B, COOOIIECHHMIA:
1.  Meroabl onpeeneHus TEIIOBbIX HATPY30K Ha CTaUuU pa3padOTKU
IJIAHOB TEPPUTOPUAIIBHOTO Pa3BUTHSL.
2.  CoBpeMecHHBIC aBTOMAaTH3UPOBAHHBIE TETIOBHIC ITyHKTHI.
3.  KonuuecTBeHHOE peryIupoBaHUE B IIEHTPAITU30BAHHBIX CUCTEMAX
TEIJIOCHAOKEHHUS ¢ aBTOMAaTU3HUPOBAHHBIMU A0OHEHTAMH.
[IporpaMmbl 171 THAPABINYECKOTO PacueTa TEIJIOBBIX CETEM.
HefiTpanbHas Touka u criocoObl €€ 3a1aHus B TETUIOBBIX CETSIX.
CriocoObl KOMITEHCALMU TEMITEpaTypPHBIX AedhopMariuii.

CoBpeMeHHbIE CIOCOOBI TPOKIIAJIKH TETIOBBIX CETEH.

Oco0eHHOCTH TEIUIOBOTO pacueTa 0eCKaHABHBIX TEIUIONPOBOIOB.

o 0 N o O A~

MeTtobl MOACIUPOBAHHUA TMAPABINYECKUX PEXNMMOB TENTOBbIX ceTen.

10. T'eorepmanbHBIC CHCTEMBI TETUIOCHAOKCHUS.

Kputepuu ouenku aokiana uim pedepara, CoOOIIEHUsT BBIMOJIHEHHBIX B

dbopme npe3eHTalnii:

v 100-86 0amioB BBICTABISETCS CTYIEHTY, €CIIM CTYACHT BBIPA3UJ CBOE
MHEHHE 10 c(OopMyIHpOBaHHOW mpodieMe, apryMEHTUPOBajl €ro, TOYHO
OTIPEJIENIUB €€ COJEPKaHUE U COCTABJISIOLIHE.

v 85-76 - 6a/I0B BHICTABIISCTCS CTYACHTY, €CIIM OH apTyMEHTHPOBAJ CBOE
MHEHHE M0 cHOPMYITHPOBAHHON MPOOIEME, TOUHO OMPEICIUB €€ COACpPKAHUE U
COCTaBIISIIOLINE XapaKTEPHU3YIOTCS CMBICIOBOM IIENIBHOCTBIO, CBSI3HOCTHIO U
MOCJIEIOBATEIbHOCTRIO HU3JIOKEHUS; JOMylleHo He Oonee 1 ommOku mnpu
OOBSICHEHUH CMBICIIA UITH COJIEP KaHUS TIPOOJIEMBI.

v’ 75-61 GaJIOB BBICTABIISETCS CTYAEHTY, €CIIM OH HMPOBOIMUT JOCTATOYHO
CaMOCTOSITEJIbHBIM aHAJIM3 OCHOBHBIX JTalOB U CMBICJIOBBIX COCTABJISIOIIUX
npoOsieMbl; TOHMMAaeT 0a30BbIE OCHOBBI U TEOpETUYECKOE OOOCHOBaHUE
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BbIOpaHHOW TeMbl. [IpuBIEYEHBI OCHOBHBIE HMCTOYHHMKH IO paccMaTpUBaeMOM
teme. JlomymeHno He Oornee 2 ommOOK B CMBICIEC WM COACPKAHUH TPOOITIEMBI,
odopmiIeHHH pabOTHI

v 60-50 Ga/toB BBICTABIIIETCS CTYACHTY, €CIIM €ro paboTa MpeacTaBisieT

co00if TepecKa3aHHBIM WM TOJTHOCTHIO TEPENUCAHHBIA HCXOAHBIA TEKCT 0e3

KOMMCHTApHCB

K aHalJiki3a.

He packpsiTa

CTPYKTypa H

TEOPETUYECKAS

cocTaBisitonas Tembl. JlonmyiieHo Tpu win 0oJjiee TpeX OIIMOOK B CMBICIOBOM
coJiep>KaHUM pacKpbIBaeMoM po0iembl, B 0hOpMIICHUH PAOOTHI.

Kpurepuu onieHKH npe3eHTalny A0KJIAaa:

50-60 6asi10B

61-75 6ay10B

76-85 6asL10B

86-100 6a10B

s
ﬁ (neynpoBJieTBop | (yaoBJjeTBOpHUTE (xopo1uo) (OTJAMYHO)
= HUTEJIbHO) JIbHO)
=)
Kpurepuu Conep:xxanue KpuTepuen
[IpoGnema He [TpoGuiema [Tpobnema packpsita. [Tpobnema packpsita
packpsITa. packpsiTa He [TpoBeneH ananu3 MOJTHOCTBIO.
@ 3 OTCyTCTBYIOT MOJTHOCTHIO. npoOemMbl 0e3 [TpoBenen ananuz
E s BBIBO/IbI BeiBosibI HE IPUBJICUCHUS po0JIEeMBI ¢
2 = ceNaHbl U/UIn JIOTIOJTHUTEITLHON MIPUBIICYCHUEM
g2 BBIBOIBI HE muteparypsl. He Bce JIOTIOJTHUTEIIbHOM
~ F 000CHOBaHbI BBIBOJIbI CJICJIaHBl W/WIIA | TUTEPATYPHI.
000CHOBAHBI BriBoiBI
000CHOBAHBI
[TpencraBnsiema | IlpeacraBnsemas | [IpencraBnsiemas [TpencraBnsiemas
® a uHpopmanus | “HGopManus He | HHpOpMaIUs He uH(popmanus
= JIOTMYECKH He CHCTEMaTH3UpOBa | CUCTEMaTU3UpPOBaHA U CHCTEMaTHU3HPOBAHA,
E cBs3aHa. He Ha W/WIM He MocJieI0BaTeNIbHA. nocJyieioBaTeabHa U
s UCTOJIBb30BaHbl | mocienoBarenbHa | Micnoabs3oBaHo Oonee 2 JIOTHYECKH CBS3aHA.
= npodeccuoHanb | . UCIOJIB30BaHO npodeccnoHanbHbIX Hcnons3oBano
2 HbIE TEPMHUHBI 1-2 TEPMHHOB 6onee 5
= npodeccuoHanbH npodeccrnoHalIbHbIX
BIX TEPMHHA TEPMHUHOB
He Hcrnons30BaHbl Hcnons30BaHbl [npoko
o UCTOJIb30BaHbl | TEXHOJOTHH TexHojoruu Power Point. | ncronb3oBaHbl
= TEXHOJIOTUH Power Point He 6omnee 2 ommbok B texHosoruu (Power
= Power Point. yacTU4YHO. 3-4 MpeICTaBIsIeMOn Point u ap.).
§. bonpmie 4 OIINOKHY B uH(popManun OtcyTcTBYIOT
S OIMOOK B MpEACTABIISIEMON OIIMOKY B
© IpEeACTaBIsIEMO | MHPOpPMALUU IIPEJCTaBIsIEMON
i uHopMmaru uHpopMauu
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B.IL MHKEHEPHBIX CUCTEM 3[aHUI U COOPYKEHUI
c; - Hert otBeToB Ha ToJIBKO OTBETHI OTBeTHI HA BOIIPOCHI OTtBeTH Ha BOIIPOCHI
= 5 BOITPOCHI Ha 3JICMCHTApPHBIC | ITIOJHBIC W/MIY YaCTUYHO IIOJIHBIEC, C
=
s % BOITPOCHI IIOJIHBIC IMPpUBUACHUCM
S S PUMEPOB U/WJN
© IIOSICHEHHUH
CocraButenb B.I1. YepHeHkoB
2016 .
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