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kypc 4 cemectp 8

nekoun 36 Hac.

npakTHUYECKHE 3aHATHS 36 uac.

nabopatopHele paboTel  HE MPEeayCMOTPEHD!

B TOM uHcJie ¢ ucnonb3osaHuem MAQO nek. - /np. - /nab. 00 uac,
BCEro YacoB ayJAWTOPHOH Harpysiku 72 uac.

B TOM 4HCJIe ¢ WenosibzoBannem MAO 00 wuac,

camocTosiTeNnsHas pabota 72 yac.

B TOM YMCJIE HA NOArOTOBKY K dK3aMEHY 0 uac,

KOHTpOJIBHBIE PaGoThl (KOMMYECTRBO) HE MPEAYCMOTPEHDI
KypcoBasi paborta / KypcOBOKH NPOCKT HE MPEAyCMOTPEHbI
3ayer 8 cemectp

sx3ameH He mpemycmoTpeH
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OO0opoTHas cTopoHa TUTYJILHOrO Jucta PITJI

I. Pabouas nmporpamMma nepecMOTpeHa Ha 3aceJaHnu kadeapbl/aenapTaMeHTa:

IIpoTokoin oT « » 20 1. Ne

Jupektop nemapramenta

(moammcp) (N.0. ®amunus)

I1. PaGouasi mporpaMmMa nepecMoTpeHa Ha 3aceJaHun Kadeappl/qenapraMeHTa:

IIpoTokoi oT « » 20 r. Ne

JupekTop nenapTaMeHTa

(moanuce) (H1.0. damunus)

II1. Pabouyas mporpaMMa nepecMOTpeHa Ha 3aceJaHnu Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

HupexTop nenapraMmeHTa

(oammcp) (N.0. ®amums)

IV. PaGouast nporpaMMa nepecMoTpeHa Ha 3aceflaHuM Kadeapbl/lenapraMenTa:

IIpoTokomn oT « » 20 1. Ne

JupekTop nenapraMmeHTa

(moamucs) (M.0. damunus)



AHHOTaNUs AUCHHUITIINHDBbI
BKCHJIyaTaIIl/IH CHCTEM TeII0ra30CHa0KeHus " BCHTHUJIAIINH

OO6mrast Tpy1I0EMKOCTh JUCIUTUIMHBI COCTAaBIsET 4 3au€THBIX equHuly 144
aKaJeMUYECKUX Yaca. YUYeOHBIM IUIAHOM TIPEIyCMOTPEHO: JeKiuu 36 uaca,
naboparopubie paboTel 0 yacoB, MpakTUKUA 36 yaca, camocTosITebHas padoTa 72
yaca, /[ucuumnuna peamusyercs B 8 cemecTpe. DopMa KOHTPOJsS 3a4eT B 8
cemecTpe.

Llemu 1 33249 OCBOCHUS TUCITUTIIMHBI:

Lenvio Oucyunaumvr «IKCnIyamayus cucmem menioca3ocHab’ceHus u
BEHMUIAYULY A61emCs: TIPUOOPETEHNE CTYJACHTaAMU CUCTEMATHUECKUX 3HAHUU B
00J1acTH TemI0oCHA0XKEeHUS, T.€. 00eCIIeYeHUs TEITUIOTON KUJIbIX U OOLIECTBEHHBIX
3IaHUH ¥ IPOMBITINIEHHBIX TPEINPUATHH;

3amauu:

MOJITOTOBKA CIEIUAINCTa, YMEIONIEro MPOCKTHUPOBATh M OAKCILUTyaTHPOBAThH
TOPOJICKME W TPOMBINUICHHBICE CHCTEMBl TEIJIOCHAOKEHUS W  TOPSYEro
BOJIOCHA0KEHUSI, TEIJIOBBIE CETH M COOPYKCHUS Ha HUX, TEINIOBOE M HACOCHOE
o0opyI0BaHNE; ONTUMHU3HPOBATH MPOCKTHBIE PEIICHUS U SKCIUTyaTallMOHHBIC
PEXKUMBI C yY4E€TOM HAJEKHOTO (DYHKIIMOHUPOBAHUS CHCTEM; aBTOMATHU3HPOBATH
CHUCTEMBI, TEIUIOBBIE IMMYHKTHI M OCYIIECTBISATh ABTOMATH3UPOBAHHOE YTIPABIICHHUE
TEXHOJIOTHYECKUMH TPOIIECCaMU TEIUIOCHA0KECHHSI; MCIIOIh30BaTh COBPEMEHHYIO
BBIYHCIIUTENHHYIO TEXHUKY KaK B TPOSKTUPOBAHNUH, TaK U B KCILTyaTaIlHH.

[Inaaupyempie  pe3ynabTaThl  OOydYeHHsS 1O  JaHHOW  JIHUCIUIUIMHE,
COOTHECCHHBIE C TUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS 00pa30BaTeIbHOM
IPOrPpaMMBbI, XapaKTepU3yloT (OPMUPOBAHUE ClEAYyIomeld MpodecCHOHATFHON

KOMIICTCHIIMH:

Tun 3aga4 Koa 1 HanmeHoBaHMe Kona v HanMeHoBaHMe HHAMKATOPA AOCTUKEHHS
npogeccHoHAIBHO KOMIIETEHU MU
KOMIleTeHIIuH (pe3yJIbTaT
0CBOEHMS)

NMPOEKTHBIH ITIK-3 Croco6HOCTh ITK-3.2 CriocoGeH ompenensTh ToTpeOHOCTh B
y4acTBOBAaTh B MaTepuaiax ¥ pecypcax MpH BHITOTHEHUH
MPOEKTHPOBAHUU PacUETHOE CTPOUTETBHBIX padoT
000CHOBaHHUE MPOCKTHBIX
PpelIeHuil 31aHui, COOpyKEeHUH
U MH)KEHEPHBIX CceTel

TEXHOJIOTHUECKUI [IK-6 CniocobHoCTB I1K-6.1 [ToaroToBka JOKyMEHTOB JUIsl 3aKa3a
OPTaHHM30BbBIBATH, IUIAHUPOBATh | CTPOMTENILHBIX MAaTEPUAIOB, MAIIUH, MEXaHHU3MOB
Y KOHTPOJIUPOBATH PaboTy JUISl OCYIIECTBIICHUS CTPOUTEIBHEIX paloT;
MPOU3BOJICTBEHHOTO

ITK-6.2 OcyuiecTBaeHnEe KOHTPOJIS
00€ecTIeueHHOCTH CTPOUTEIHHOM TUIOIMIAIKH
HEOOXOANMBIMH PECYPCaMH;

MOAPA3ACIICHHUS,
OpPTaHU30BBIBATH OOECIICUeHNE
€ro NMPOU3BOJICTBEHHOU

JIeSITeTHHOCTH MaTepPHAIILHO-
I1K-6.3 CocTtaBneHue U KOppeKTUPOBKA

TEXHUYECKUMHU peCypcamMmu
OTIEPaTHBHOIO TpaMKa BHIIOIHEHHUS pPadoOT

OpraHU3aIMOHHO- [TK-7 Croco6HOCTH ITK-7.1 CocraBnenne 1 KOppEKTUPOBKA




YIIpaBIECHYECKUI

ONTHMHU3UPOBATH
MPOU3BOJICTBEHHO-
XO3HCTBEHHYIO JCATEILHOCTh
MOZIpa3/ieNieHHsI TI0 BO3BEICHHIO
1 PEKOHCTPYKIIMH OOBEKTOB
CTPOUTENBECTBA

OTIEPaTUBHOTO rpaduKa BRITIOTHEHHS PadoOT;

ITK-7.2 Ontrmusanus rpaduka BeINONHAS paboT

Kox wm wnHanMeHoBaHMe HHAWKATOpa
JAOCTHIKCHU A KOMIICTCHIINU

HaumeHoBaHHe MOKA3aTeIs1 OLIEHUBAHUS
(pe3ysbTaTa 00y4YeHHs MO TUCIUIIJIHHE)

TIK-3.2 Criocoben OTIPEJICIIATh
NOTPEeOHOCTh B MaTepHaiax M pecypcax
[PH BBITOJICHUU CTPOUTEIBHBIX paboT

3HaeT: OCHOBHBIE TpeOOBaHUS K pa3IMYHBIM MarepuajiaM |
MHCTPYMEHTaM HCIOJIB3YIOIUXCS [IPU  BBIIOJIHEHUH MOHTAKHBIX
paboT

Ymeer:  onpenenisTh  IepedeHb  TpeOyeMoro - MOHTa)KHOTO

000pyI0BaHHS ¥ MaTEPHAJIOB

Brnanmeer: HaBbIkamMu BBIOOpa MOHTAXKHOTO OOOPYINOBaHHUS W
MaTepHAJIOB TPH BBIIIOJHEHUH MOHTaXKa PAa3TUYHBIX WH)KEHEPHBIX
CUCTEM

IIK-6.1 TIloaroroBka MAOKYMEHTOB ISt
3aKa3a  CTPOMTENBHBIX  MAaTepHAalIOB,
MaIlIiH, MEXaHHU3MOB TS
OCYIIECTBIICHUSI CTPOUTEIBHBIX Pa0OT

3HaeT  OCHOBHBIE  BHJAbl UHCTPYMEHTOB U  MaTepHaJoB
IPUMEHSIOIIUXCS IPU IPOKJIAJKE HHKEHEPHBIX CUCTEM
YmMmeer  ompenensTh  MepedeHb  TPeOyeMBIX — MaTepUalioB,

060py,u03aHI/m U HUHCTPYMCHTA MOpHU MOPOU3BOACTBEC MOHTAXKa
HMHXXCHCPHBIX CUCTEM

Bna,ueeT HaBbIKaMH BLI60pa Tpe6yeM1,1x MaTtepuajiosB,
o6opy,u03aHI/m U HUHCTPYMCHTA MOpU MOPOU3BOACTBEC MOHTAKa
HMHXXCHCPHBIX CUCTEM

I[IK-6.2  OcymecTBieHue  KOHTPOJISL
00eCIIeYeHHOCTH CTPOUTENBHON
IUIOIIA/IKH HEOOXOJUMBIMHU pECypCcaMy

3HaeT OCHOBHBEIC BH b1 HUHCTPYMCHTOB u
IIPUMEHAOIUXCA ITPU TPOKITAAKEC MHKCHCPHBIX CUCTEM

MaTepuaioB

YMeeT OCYIIECTBISITh KOHTPOJIb 38 PACXOJIOM MAaTepPHAIOB M M3HOCA
000pYIOBaHUsI IPU MOHTAXKE CUCTEM

Bnameer HaBplkamMM aHanmM3a pacxoJa MaTepHa’IoB W HM3HOCA
000pyIOBaHMUS IIPU MOHTAXKE CHCTEM

IIK-6.3 CocraBneHne ¥ KOPPEKTUPOBKA
ONepaTUBHOrO  rpaduKa  BbITOJHEHHS
pabor

3HaeT: TpeOOBaHHUSA HOPMATHBHOW TEXHUYECKOH W TEXHOJOTHIECKON
JIOKYMEHTAIIMH! K COCTaBY M COAEPIKaHUIO OIIEPAIMOHHOTO KOHTPOJISA
CTPOMTENBHBIX TPOLECCOB M (WJIM) MPOM3BOJICTBEHHBIX OMEpAIlHiA

mnpu MpoUu3BOACTBE CTPOUTCIIBHOMOHTAXHBIX, B TOM  YHUCIIC
OTACIOYHBIX pa60T;
Vwmeer: BCCTU Ol'IepaHI/IOHHHﬁ KOHTPOJIb TEXHOJIOTHYECKOM

MOCJICA0OBATCIIBHOCTU MNPOU3BOJACTBA CTPOUTCIIBHO-MOHTAKHBIX, B
TOM YHUCJIC OTACIIOYHBIX pa60T, YCTpaHss HapyIICHUSA TCXHOJIOI'MU U
obecrieunBas KayecTBO CTPOUTCIILHBIX pa60T B COOTBCTCTBHUH C
HOpMaTHBHO-TeXHH‘-IeCKOﬁ ﬂOKyMeHTaHHGﬁ;

Bnameer:  HaBBIKAMU ~ NPEICTABICHHS  JJIsI  IPOBEPKH |
COTIPOBOXKICHHS TPH TPOBEPKE W COTJIACOBAHMHM IEPBUIHON
Y4eTHOH  JOKyMEHTallUH [0  BBHIOJIHEHHBIM  CTPOUTEIHHO-
MOHTQ)XHBIM, B TOM YHCJIC OT/ACIOYHBIM padoTam;

IIK-7.1 CocraBneHue M KOPPEKTUPOBKA
ONepaTUBHOTO  rpaduKa  BbITOJHEHHS
pabor

3Haer: TpeOoBaHUs 3akoHOnaTenbcTBa Poccuiickoit denepanuu K
MOPSAKY TpHEMaIepeadyd 3aKOHYCHHBIX OOBEKTOB KalMTAIbHOTO
CTPOMTENIBCTBA M ITAIIOB KOMILICKCOB padoT;

VYmeer: OCYIIIECTBIIATH JIOKYMEHTaJIbHOE COIIPOBOXKJCHHE
PE3yJBTaTOB OMEPAIMIOHHOTO KOHTPOJIS KadecTBa paboT (KypHA
OTEPAIMOHHOTO0 KOHTPOJISI KadyecTBa padoT, aKThl CKPBITHIX PadoT,
AKTbI IPOMEXKYTOYHOM MPHUEMKH OTBETCTBEHHBIX KOHCTPYKIIHHL);

Brnaneer: HaBbIKaMM KOHTPOJISL BBINOJHEHHS MEPONPHITHI IO
00ecIrieueHHI0 COOTBETCTBUSL PE3yJbTaTOB CTPOUTENBHBIX padoT
TpeOOBaHUSIM HOPMATHUBHBIX TEXHHYECKHUX JIOKYMEHTOB U yCIOBHSIM
JIOTOBOPA CTPOUTENILHOIO NOAPANa;

IIK-7.2 OnTtumu3anus
BBITIOJTHEHHS pa0boT

rpaduka

3HaeT: TpeOOBaHHS HOPMATHUBHBIX TEXHHYCCKHX JOKYMEHTOB K
MOPSAKY NMPUEMKH CKPBITBIX pabOT M CTPOMTEIbHBIX KOHCTPYKIIUHA,
BIIMSIFOIIIX Ha 0e30macHOCTh o0beKTa KaIlUTAILHOTO
CTPOMTENIBCTBA,;




YMeeT: omnpeAensaTh BEIUMUHMHY NPSIMBIX M KOCBEHHBIX 3aTpaT B
COCTaBE CMETHOM, IUIAHOBOW, (PAaKTHYCCKOW CeOCCTOMMOCTH
CTPOWTENBHBIX pa0OT HA OCHOBE YTBEPIKACHHOW JOKYMCHTAIIVH;
Brnageer: HaBblKaMH IUIAHUPOBAHUM U KOHTPOJIE BBINOJIHEHHS Mep,
HampaBJICHHBIX Ha MPEeayNpekKIeHHEe U YCTpPaHEHHE MPUYUH
BO3HUKHOBEHHS OTKJIOHEHUH pe3yabTaToB BBITTOJITHEHHBIX
CTPOUTENBHBIX Pa0OT OT TPeOOBaHWMI HOPMATHBHOW TEXHUYECKOM,
TEXHOJIOTHYECKOM U TPOEKTHOM IOKYMEHTAIINH,

I. CTPYKTYPA U COJAEP) KAHUE TEOPETUYECKOMN YACTH
KYPCA

JleknnoHHbIe 3aHsATHSA (36 yac.)

Paznen 1. Cucrembl TemiocHadxkenus (7 4acoB)

Tema 1. BBenenue (1 yaca)

CoumaibHOE 3HAUCHHE IIEHTpaIU3aluu TeriocHa0keHruss. OCHOBHbBIEC BHJIbI
CUCTEM TEIJIOCHAOKEHUs: TeraopuKalrsd U TEIUIOCHAOKEHHE OT KOTEJIbHBIX,
MECTHbIE W HETPAJAUIIMOHHBIE HWCTOYHUKHU TEIJIOCHAOKEHUSI. DHEpPreTUIecKas
3¢ PeKTUBHOCTD TeII0(hUKALIUHN. PazButne Ter10(hUKaIUU KaK
BBICOKO(D()EKTUBHOTO BHAA IICHTPATM30BAHHOTO TEIJIOCHAOKCHHS; Pa3BUTHE
HMCTOYHUKOB TEIJIOTHl HA OPraHWYeCKOM U SJIEPHOM TOIUIMBE; HCIOJIb30BAaHUE
BO300OHOBJISIEMBIX ~ SHEPrOPECYpPCOB; OCHOBHBIC HAIpaBJIEHUS TEXHUYECKOTO
nporpecca B CUCTEMaxX TPAHCIIOPTHUPOBAHUS U PACHPENICICHUSI TEIUIOTHI, BIUSHUE
TEIIOCHA0KEHUS Ha CTPYKTYPY TOIUTUBHO-IHEPTETHUECKOT0 OaaHca.

Tema 2. TensioBoe norpedJienue (2 yaca)

Knaccudukarus motpedutene TEmIOTh U METOIbI OTIPEIEIICHUS €€ PacXOI0B.
YacoBble U TOAOBBIE pacxojabl TeIJIOThL. ['paduku TOTPeOJICHUS] TEIUIOTHI.
KoadduimenT HepaBHOMEPHOCTH TOTPEOJICHHMS TEIUIOTBI W YHCIO  YacoB
WCIOJIL30BAaHUS MAKCUMYMa.

Tema 3. CxemMbl M CHCTEMbI HEHTPAJTU30BAHHOIO TEILUIOCHAOKEeHUN (2
yaca)

OyHKIMOHANBHBIE 3adauu  cucteM. [loTpeOutenu TemoTel. TpeOoBaHwMs,

NOTPEeOUTENICH TETIOTHI K CBOMCTBAM U ITapaMeTpaM TEeTJIOHOCUTENEH.



Bonsueie u mapoBble cucTeMbl TeriocHaOkeHus. Boma u map  kak
TEIUIOHOCUTEIN. 3aKPBIThIE M OTKPHITHIE BOASHBIE CHCTEMbI TEIJIOCHAOKEHUSI.
3aBrUcHUMOE U HE3aBUCUMOE nprcoenuHeHne. [1apoBbie CUCTEMBI TETTOCHAOKEHHS.

CriocoObI MOAKITIOUEHUST A00HEHTOB B 3aKPBITHIX U OTKPBITHIX TETIJIOBBIX CETSIX.
[lapayiensHoe, CMEIIAHHOE U TOCIEI0BATEIbHOE MPUCOCIMHEHUE TOJ0TpeBaTese
ropsiuero BojocHabxeHus. [IpuHIUIbI perympoBaHus OTITycKa TerioThl. CBsI3aHHOE
Y HECBSA3AHHOE PETYJIMPOBAHUE OTITYCKA TEIJIOTHI HA OTOILIEHUE 3aHUM.

Tema 4. ABTOMaTH3a1Usl CUCTEM TEIUIOCHAOKeHHUd (2 yaca)

ABTOMaTH3aIMs CUCTEM TeIIocHaOeHus. Perynsaropsl pacxona, JaBieHMUS,
TEeMIIEpaTypbl. ABTOMATU3UPOBAHHBIE CHUCTEMbI YIPABICHUS IIEHTPATU30BAHHBIM
TEIIOCHAOKEHUEM.

Paznen 2. CucreMbl ropsiuero BojgocHadkenus (4 yaca)

Tema 1. Knaccmpukanusi M1 KOHCTPYKTHBHOE MCIIOJIHEHHME CHCTEM
ropsiuero BojocHa0kenus (2 yaca)

Knaccudukanuss cucteM ropsidero BoJocHaOxkeHus. TpeOoBaHHMs K
KauecTBy W TeMmriiepaType ropsuedl Boawsl. OOopynoBaHuE U TPyOOMPOBOJIBI.
AKKyMyJialMsi  TeIuioThl. HacocHble YCTaHOBKM B CHCTEMax TOpSYEro

BOJIOCHA0KEHUS.

Tema 2. Pacuer cucreM ropsiuero BojocHa0kenus (2 yaca)

Ornpenenenue pacyeTHBIX PAcXOJ0B BOAbI W TEIUIOTHL. | HMIpaBIMYEeCKU
pacyeT mMoJalwIIMX TpyOonpoBoaoB. OrmnpeneneHne TEIUIOBBIX MOTEPh U
HUPKYJSIMOHHBIX  PacXoJoB. [MIpaBIUUeCKUW pacdyeT CHCTEM TOPSYETro

BOJIOCHA0XEHUS B IUPKYJISITUOHHOM PEXKUME PaOOTHI.

Pa3znen 3. PerynupoBaHue OTIyCKa TeIuioThl (4 4acoB)

Tema 1. MeToabl peryJiupoBaHus OTIYCKa TEIJIOTHI (2 yaca)

CnocoObl peryJivpoBaHusi CUCTEM LIEHTPATM30BAHHOIO TEIUIOCHA0KEHUST Ha
OCHOBE aHajM3a ypaBHEHMI TeryioBoro OanaHca. lleHTpanbHOE KauecTBEHHOE,

KOJIMYCCTBCHHOC MW Ka4YCCTBCHHO-KOJIMYCCTBCHHOC PEryanupoOBaHHUC TEILIOBOM



Harpysku. ' pynnoBoe U MECTHOE peryJIMpOBaHuE TEIIOBOW Harpy3ku. CpaBHEHHE
METOJIOB  peryjaupoBaHusi. TemaoBble  XapaKTEPUCTUKH  TEIIOOOMEHHBIX
anIaparos.

Tema 2. PacyeT pe:kuMOB peryJiMpoOBaHUA OTIYCKA TEIVIOTHI (2 4aCOB)

PerynupoBanue ogHOPOIHON TEIIOBOM Harpy3ku. OTONUTENbHBIN Tpauk
TeMmneparyp. PeryimpoBaHue pasHOpPOJHOM TEIUIOBOM HArpy3Ku IO Harpyske
ororuieHue. Iloctpoenue rpadukoB TemnepaTyp U pacxoJOB TEIIOHOCUTENS Ha
OTOIUICHHE, BEHTWIAIMIO W ropsiyee BojocHaOxeHue. [loctpoenue rpadukos
CyMMapHOIr0 pacxoja TeIUIOHOcHUTeNs. PerynupoBaHue pa3HOPOIHOM TEIIOBOU
Harpy3kd IO CyMMapHOH Harpy3ke OTOIUIEHUS U TOpSAYEro BOJOCHAOKEHUS.

[ToBBIIEHHBIN ¥ CKOPPEKTUPOBAHHBIN IpaUKHU TEMIIEpaTyp.

Pa3znen 4. KoHcTpykTHBHBIE pelieHHs TemI0BbIX ceteii (10 yacos)

Tema 1. CTpyKTypa rupaBjn4eckoro paciera (2 yaca)

CxeMbl TEIUIOBBIX ceTed M HUX CTpykTypa. OmnpeneneHune pacyeTHBIX
pacxooB TeIJIOHOcUTENs. ['mapaBiauyeckuil pacyeT TemionpoBoaoB. Omn-
penesieHre ONTUMAJIbHOM BEIMYMHBI YACIBHBIX IIOTEPh JAaBieHUS. Pacder
pa3BeTBICHHON TETIOBOM ceTu. OCOOEHHOCTH pacueTa 3aKOJbIIOBAHHBIX CETEH.

Tema 2. IIbe3omeTpuyeckuii rpapuk (2 yaca)

ITbe3omeTpuueckue rpaduku. CTaTUYECKHM UM JUHAMHYECKUH PEXKUMBI.
TpeboBanus k pexxumy naBieHus. PazpaboTka pexuma JaBICHHUS MPU CIONKHOM
penbede MECTHOCTM U MPOTSKEHHBIX TEIUIOBBIX CeTsX. Bvibop cxem
IPUCOEINHEHNs a0OHEHTCKUX YCTaHOBOK. Ilonbop ceTeBbIX M MOANHUTOYHBIX
HAaCOCOB.

Tema 3. O00opynoBaHue TEIJIOBbIX ceTel (2 yaca)

KoHCcTpyKmn TennonpoBOIOB Uil HAA3EMHOW M NOA3EMHOW ITPOKIIAIKH.
TpyOpt u apmarypa. M30a0MOHHBIE W AHTUKOPPO3UOHHBIE MOKPBITHU.
TemnepaTypHO-BIKHOCTHBIM PEXUM M30JLUU. 3alMTa OT Koppo3uu. Tpacca u
npoduib TermaoBor ceTH. ClI0KHbIE KOHCTPYKIIMH MEPEXO0B YePe3 €CTECTBEHHBIE

N UCKYCCTBCHHBIC IIPCIIATCTBUS.



Tema 4. IIpo4yHOCTHBIE pacuyeThl TEIJIOBBIX ceTei (2 yaca)

MexaHnnueckuid pacueTr TEIUIOBBIX ceTel. KommeHcauusi TeMmiepaTypHbIX
nedopmarmii  TpyoompoBonoB. KoHCTpykimm KomrieHcaTopoB. BpeiOop Twrmos
KOMIIEHCATOpPOB. Pacuer uX KoMmmeHcupylomeh crnocooHocTu. EcrecTBeHHas
KoMIieHcanus. PacdeT ectecTBeHHOUW KoMIieHcaK. [[oABH>XKHBIE M HETTOABU>KHBIE
onopsl. Pacuer ycunuit Ha onopsl. BeiOop omnop.

Tema 5. TensioBoil pacyeT TEIVIOBBIX ceTell (2 yaca)

TennoBon pacyer TEIUIONPOBOAOB. TeEIUIOBBIE NOTEPU IPU HAA3ZEMHOMU,
MOA3EMHOM KaHAJIbHOM M OeC KaHAJIbHOM MPOKIaJKe TeIUIOBbIX ceTeld. Pacuer

najieHusl TEMIEpaTypsl TeIIOHOCUTENSA. D(PPEKTUBHOCTD TETJIOBON U30JIALIMH.

Paznen 5. Jkcmiayaranus cucTeM TemiocHa0keHus (7 4acoB)

Tema 1. I'uapaBinyecKuil pesKMM OTKPBITHIX H 3aKPBITHIX TeNJIOBbIX
cereii (1 yaca)

OnpeneneHue  TUAPABIWYECKOTO  CONPOTHUBJIEHUS  TEIJIOBOM  CETH.
['uapaBIvecKuil pesKUM 3aKPBITHIX TEIJIOBBIX CETEH ¢ aBTOMATU3UPOBAHHBIMU U
HEaBTOMATU3UPOBAHHBIMU a0OHEHTaMH. [ MIpaBIWYECKUN PEXUM OTKPBITHIX
TETJIOBBIX CETEM.

Tema 2. ObGecneyeHusi J0NMYCTUMOIO JAaBJIEHHS B TEIUIOBBIX ceTAx (2
yaca)

I'mapaBnuyecknii  peKMM  TEINIOBBIX  CETEM € HACOCHBIMHM U
JPOCCENUPYIOMMMU cTaHIMIMU. HeiTpaiibHash Touka M CIOCOOBI €€ 3aJaHus B
TEIUIOBBIX ceTAX. ['mapaBnuueckuit yaap. [ mapaBauueckas yCTOMYMBOCTh CUCTEM
TEIIOCHA0KEHHUS M CTIOCOOBI €€ TTOBBIIICHUS.

Tema 3. Hage:xxHocTh TenjocHa0xeHust (2 yaca)

OcHOBHBIE  TOHATHS  HAJISKHOCTH  TeIUlocHaOkeHms.  HamexxHocThb
AJIEMEHTOB TEIUIOBBIX ceTel. [ToTok oTka3oB. [loka3zaTenu HaAEKHOCTH TEIJIOBBIX
cerer. Pacder Hae)KHOCTH TEILIOBBIX ceTer. I10CTpOoeHHE CXEeM TETIIOBBIX CETEU C
Y4E€TOM HAJKHOCTU TEIIIOCHA0KEHUSI.

Tema 4. IxcnuryaTanus TenJaoBbIX NyHKTOB (1 yaca)



[IpaBuna SKcITyaTalMd — TEIUIOBBIX  MYHKTOB.  ABTOMaTH3alUs U
JIUCIIETYEepU3alUs UHANBUYaIbHbIX U LIECHTPAJIBHBIX TEIJIOBBIX ITYHKTOB.

Tema 5. Dxkcrmryarauus TemnoBbix cerei (1 yaca)

Meroabl oOHapy»XeHUs U JUKBUAALMHU TMOBPEKICHUN B TEIUIOBBIX CETSX.
WcribITanust ¥ MPOMBIBKA TEIUIOBBIX CeTel. 3ammTa TpyOOIpOBOIOB OT HAPYKHOU
Koppo3uu. [IpaBuiia skcruryaranuu TEIJIOBBIX CETEH. TEeXHHKO-3KOHOMUYECKHM

pacdyeT CUCTEM TETJIOCHAOKESHUS

Pa3znen 6. McTounnku TenjiocHad:xeHus (4 4acoB)

Tema 1. TensioBblie diekTpuyeckue crannun (TIL) (2 yaca)

[Tapotyp6unnsie TOL] - TemiaoBbie cXeMbl, OCHOBHOE M BCIOMOTaTeIbHOE
obopynoBanue. KoadduiueHt temmopukaiuu MU PEXKUMBI OTOOpA TEIIOTHI.
CosmectHas padorta TOL] 1 muKOBOM KOTENBHOI paiioHa.

Tema 2. AtomHasi 3HepreTuka (1 yaca)

Tennocnabxenune or ATOI (atomubix TOIL) u ACT (aToMHBIX CTaHIUN
TEIUIOCHA0KEHUS ). DKOHOMUYECKas 11eJ1IeCO00Pa3HOCTh HCIOIb30BAaHUS aTOMHOMN
HEpruu JUisl 1enei tertocHaOxkenus. [IpobGiiembl OGe30macHOM HSKCIUTyaTaluu
ATOMHBIX HMCTOYHUKOB TEIUIOCHAOKEHMs. [lepcrieKTuBbI pa3BUTHS aTOMHOUN
HEPreTHKHU.

Tema 3. MHcnoab3oBaHMe BTOPUYHBLIX M BO300HOBJISIEMbIX
IHEPropecypcoB s TeriocHadxenus (1 yaca)

Wcnonb3oBanue nsi 1ejled TEmIOCHA0XKEeHHs] TeoTepMajbHBIX BOJ H
BTOPUYHBIX  3HepropecypcoB. OOnacte mnpumeHenus. Pacuer cxem u
obopynoBanusa. ['emmoreruiocHabxkenne. CXembl TEIMOYCTAHOBOK H  00JIacTH
npuMmeHeHus. TemnoBbie Hacochl. TepMoauHAMUYECKHE OCHOBBI TpaHCPOpMalUu

TernoThl. TemnoBoit pacuer cxem. Beibop o6opynoBanus. O01acTi MpUMEHEHHUS.

II. CTPYKTYPA U COJIEP’)KAHUE MPAKTUYECKOM YACTH
KYPCA 1 CAMOCTOSTEJBHON PABOTBHI



IIpakTuyeckue 3ansaTus (36 yaca)

3ansTue 1. TensioBble HArPY3KH U CNOCOOBI X omnpeaeaenus (3 yaca)

Ornpenenenne pacuyeTHbIX PACX0I0B TEIJIOTHI HA OTOTUIEHUE, BEHTUIISLUIO U
ropsiuee BoJlocHaOxkeHue. Pacuer pacxoi0B TEIJIOTHI MO TUIAHUPYEMBIM NEpHOAaM
roga. Iloctpoenue rTpadukoB  HYACOBBIX  pacxoloB  TemIoThl. ['paduk
OPOAODKUTEILHOCTH  TEIJIOBBIX ~ HAarpy30K M HHTErpalbHbI  rpaduk

TEIJIONOTPEOICHUS.
3ansaTue 2. 'mapasBianvecKkue peryasiropbl B TemiocHadxkeHum (3 yaca)

KOHCTpYKTHMBHBIE M DKCIUIyaTallMOHHBIE XapAKTEPUCTUKU PETYISITOPOB
pacxona M pAaBieHus. PacxoaHble XapaKTEPUCTUKHU KIANAHOB PETYJIUPYIOLIUX.
Bb160op rusipaBInvecKkux peryasiTopoB, KJIaNaHOB PEryJIMPYIOUINX, CTATUYECKUX U

JUHAMH4YCCKUX 6aJ'IaHCI/IpOBO‘IHBIX KJIaIIaHOB.

3ansatue 3. UnauBuayanasubie (UTII) u nenrpansubie (L{TII) TemnoBbie

MYHKTHI (3 4acoB)

Anamu3 cxem u cocraBa obopynoBanuss MTII u LTIl npu 3aBucumoin u
HE3aBUCUMOM, 3aKPBITON U OTKPBITON cUCTeMe TeIuiocHa0xkeHusi. Pacder u BbIOOp
obopynoBanusi UTII u L[TII npu ofHOCTYNEHYATON U ABYX CTYNEHYATON cXxeme
NPUCOCIMHEHUST  TIOJIOTpeBaresied  ropsdero  BojocHaOkeHus.  Bvibop
obopynoBanuss WTII B OTKpBHITBIX cucTeMax TerocHaOkeHus. OcoOeHHOCTH
Bb10Opa obopynoBanust UTIT u LTIl npu cBsI3aHHOM pEryJIMpOBaHUU TEMIOBOU

Harpys3KH.
3ansitue 4. Pacyer cucreM ropsiuero BogocHaoxkenus (6 4acon)

Onpenenenre pacueTHBIX PacXOJ0B BOJBI U TEIUIOTHI B CUCTEMAX TOPAYETO
BoflocHaOeHus. [mapaBnuyeckuii pacyeT MOAAOMIMX TPyOONMPOBOJOB B
CUCTEMax Topsiyero BojocHaOxeHus. OrnpeaeneHne TemIOBbIX MOTeph U

HUAPKYJSILIMOHHBIX ~ pacXOoJAOB  TIopsAYed  BOAbl. | HMOpaBIMYECKMH  pacyer



HUPKYJSIIUOHHBIX  TPyOOnpoBosoB. Pacuer u BbIOOp 00OpYyAOBaHMS CHUCTEM

TOpsTYEero BOJOCHAOXKEHHUS.

3ansiTue S. Pacuer peKUMOB peryJiupoBaHus CHCTEM

HEHTPAJIN30BAHHOTIO TEILIOCHAOKeHus (3 4acoB)

Pacuer u moctpoeHue TpadUKOB  ILEHTPAJHLHOTO  KAa4eCTBEHHOTO,
KOJIMYECTBEHHOI'0 U KaYECTBEHHO-KOJIMYECTBEHHOIO peryimpoBanus. [loctpoenue
rpauKOB LEHTPAJIBLHOTO PETYJIMPOBAHHS PA3HOPOAHON TEIJIOBOW HArpy3Kd IO
Harpy3ke oTorieHusi. Pacuer u moctpoeHue rpadukoB CyMMapHOro pacxoja
TerioHocutens. Pacuer u mocTtpoeHne rpauKoB PeryiIUpOBaHHS Pa3HOPOIHOM
TEIJIOBOM HAarpy3kd MO CyMMapHOM Harpy3ke OTOIUICHHUSI W TOpSYEro

BOJIOCHAOKEHUS.
3ansarue 6. 'mapaBauvecKknid pacyer TeMJIOBbIX ceTei (5 4acoB)

BriOop Tpacchl TEMIOBOI CeTH Ha IeHEepaIbHOM IUJIaHE 3aCTPOMKH paiioHa
ropojia. OnpeeneHnue pacueTHbIX PaCcX0/I0B TEINIOHOCUTENS B BOJSHBIX TEMIOBBIX
cersax. [IpenBapuTeNbHBI U OKOHYATEIIBHBIN THAPABINYECKUNA PACUET TEIUIOBBIX
ceteii. Pa3paboTka pexuma daBiI€HUS B TEIUIOBBIX CETAX M IOCTPOCHUE

MbE30METPUYECKOTO TpaduKa.
3ansaTue 7. KOHCTPYKTHMBHBIH pacyeT TEILUIOBBIX ceTeil (S yacoB)
Pa3paboTka KOHCTPYKTUBHBIX PEIICHUHN JJIs MPOKJIAJIKU TEIJIOBBIX CETEH.

Pacuer TONIMHBI CTEHKH TPyOOIPOBOJIOB HA JIEUCTBHE CUJI BHYTPEHHETO
naBieHus. Pacdyer kommeHcanMM TeMIEpaTypHBIX Aedopmanuii TpyOOIpoBOIOB
TEIUIOBBIX ceTei. Pa3paboTka MOHTaKHOW cxeMbl TemIoBoW ceTw. OmnpeneneHue
YCWIMH, NEHUCTBYIOIIMX Ha HEMOJBIKHBIE OMOpPHl M HMX BbIOOp. BeimonHenue

KOHCTPYKTOPCKOM JOKYMEHTALIMU TEIUNIOMEXAHUYECKUX PEIICHUM TEIUIOBBIX CETEN

3ansTue 8. TensioBoi pacyer TEIVIOBBIX ceTel (2 yaca)



BpiOop M30JALMOHHONW KOHCTPYKIMU TEIUIONPOBOAOB. OrmpeneneHue
TOJIIIMHBI TEIUIOBOM H30JSIIUM 110 HOPMHUPOBAHHOW JIMHEMHOW IUIOTHOCTH
TEIUIOBOTO TMOTOKa. OrnpefeneHue TEIIOBBIX MOTEPh M BEJIMYMHBI TAJCHUS

TEMIIEPATYPBI TENIIOHOCUTEIIA.

3ansaTne 9. BpiOop 000pyIOBaHUSI MCTOYHHKA TeNJIOCHAOKeHHs (2

yaca)

Be10op TtemnoBoil cxembl TeroldnektpoueHtpanu (TOLl). Onpenenenue
ONTUMAJIBHOTO 3HayeHusi kodpduuumenta temnopukamuun TII u pexuma
naBieHus B otOopax TypOuH. Beibop tuma typOun. Pacuer TemnoduxanmoHHOM

nogorpeBatesibHON ycTaHoBKU TOLI. BriOop ceTeBhIX v MOAMUTOYHBIX HACOCOB.
3ansitue 10. Hage:xxnocTh TemiocHadxkenns (2 yaca)

Ompenenenre KpUTEPUEB HAJACIKHOCTU: BEPOSITHOCTA OE30TKAa3HOU PabOTHI
[P], xoaddunuenta roroBaoctu [Kr], sxuByuectu [XK]. Onpenenenue BpeMeHH
MaJieHusl TEMIIEpaTypbl BHYTPEHHETO BO3JyXa OTAIUIMBAEMbIX ITOMEIICHUM.
Pazpabotka meponpusiTHii TI0 pe3epBupoBaHHMio TeriocHaOxkenus. [UC
TEXHOJIOTUU MPU ONPEJICTICHUH IKCILTYaTAllUOHHBIX XapaKTePUCTUK U HAIC)KHOCTH

TEIUIOCHAOKCHHUS
3ansarue 11. Opranuzanms 3KCILIyaTAlMU TEIVIOBBIX ceTeil (2 4acoB)

MeToauku pOBEACHUS UCIIBITAHUNA TEIUIOBBIX CETEH Ha TEIUIOBBIC MOTEPH,

TUAPABIMYECKUE TOTEPU, MAKCUMAIIBHYIO TEMIIEPATYPY TEILNIOHOCUTEIIS.

1. YYEBHO-METOINYECKOE OBECHEYEHHE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA

YV4yeOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEILHONU paboThI
o0y4Jaromnuxcs Mo AUCITUTUTHHE BKITIOYAET B CEOS:

- TIaH-TpadUK BBITOJHEHHUS CAMOCTOSTEIBHOW PAOOTHI MO TUCITUILIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE TI0 KAXKIOMY 3aJJaHUIO;

- TpeOoBaHUA K TPEACTABICHUI0O U  O(DOPMIICHHIO  PE3yJbTaTOB



CaMOCTOSITEIIbHOM pa6OTBI;

- KpUTEPHUH OIICHKH BBITIOJTHEHUS CAMOCTOSITEILHON paOOTHI.

ILian-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHON PadoThl N0 TUCHUIINHE

Ne
n/n

Hara/cpoxkn
BbITIOJIHECHUSI

Buja camocrosiTeJaLHOMI
padoTshI

IIpumepHbIe
HOPMBI
BpeMeHHU Ha
BbINOJIHEHH €

®opma
KOHTPOJIA

2 cemecTp

B teuenun
ceMmecTpa

IloaroroBka K J€KIIMOHHLIM
3aHATHUSIM, U3YUCHHUE
JIUTEPATYPBI

12 gacoB

VO-1

1-2 Henmensa

Pa6ora Nel. Omnpenenenue
TEIIOBBIX ~ HArpy3oKk  Ha
MpUMepe KWJIOro  paiioHa
ropozaa u MOCTPOEHUE
rpaduka

HpOI[OJDKI/ITe.HBHOCTI/I nux
NEUCTBUA

6 Jacos

ITP-15 (PTP

3-4 uengensa

Pabora Ne2. Pacuer cucreMmsl
ropsTYero BOJIOCHAOKEHUS
SKUJIOTO 30aHUs

6 4acosB

IIP-15 (PTP

5-6 Henmensa

Pa6oTa Ne3 Bribop Merona u
IIOCTPOEHHUE rpaduka
pETyIMpOBaHUS  TEILJIOBBIX
HArpy30K

6 Jacos

ITP-15 (PTP

7-8 Henmens

Pa6ora Ned4. Ompenenenue
pacyeTHBIX pacxo/ioB
TEIJIOHOCUTENSI Ha IpUMEpPE
JKUJIOTO palioHa ropoaa u
TUJIPABINYECKUN pacuer
TEIUIOBBIX CETEU

6 Jacos

ITP-15 (PI'P

10

9-10 Hemena

No5.
pacuer

Pabora
KoHCTpyKTHUBHBIM
TEMJIOBBIX CETEH

6 4acosB

IP-15 (PTP

11

11-12 genensa

Pabora Ne6
TETIO(PUKAITMOHHOT O
o0opyioBaHHUsI ~ MCTOYHHKA
TEIIOCHAOKEHUS

Br16op

6 Jacos

ITP-15 (PI'P

12

12-14 genensa

PaGora N7 Beinonnenue
rpaduveckoit 4acTu
TEIIOMEXaHUYECKUX
peLICHUN TEIIOBBIX CETEM

6 Jacos

ITP-15 (PI'P

15-18 Henensa
cemecTpa

[ToaroroBka k 3auery

18 yacoB

3aueTt

Hroro:

72 yaca

PexoMeHnganmu o caMmocTosiTe/IbHOM padoTe CTy1eHTOB




PaboTa ¢ TeopeTuueckuM MaTepuanoM JIOJKHA OCYIIECTBISATHCA Ha OCHOBE
JIEKIIMOHHOTO Kypca IUCUUILIUHBL. JIJIs1 3TOr0 CTYNEHT JOJIKEH BECTH KOHCIEKT
JICKIUA U T00aBIATh K JEKIIMOHHOMY MaTepuany WHGOPMAIIUIO, TTOJIYICHHYIO U3
PEKOMEHIYEMOU JINTEPATYPBI, IPUBEAECHHOMN B pasneine V.

Pexomenmanmu mo moAroTOBKE K IK3aMEHY, 3a4eTy: Ha 3aU4€THOM HEJele U B
MEPHOJT CECCUU HEOOXOIMMO MMETh MOJHBIM KOHCIIEKT JICKITUN U MPOpadOTaHHBIC
npakTUYecKue 3aHaThs. JIomyck K 3K3aMeHYy OCYILIECTBIISIETCS MOCTE CayM BCEX
MPAKTUYECKUX 3aJaHUN W 3aIUTHI JJaOopaTOpHBIX padoT. [lepeueHbp BOMPOCOB K
JK3aMEHY, 3a4eTy IOMEIIeHbl B (POHJ OILIEHOUYHBIX CPEICTB (MpHIIOKEHHE 2).
['oTOBUTBCA K clade SK3aMeHa, 3a4eTy JIyYllle CHCTEMaTHYECKH: MPOCITYIITUBas
OUYepeHYIO JICKIIUI0, TPOPab0TaB OUepPEeTHOE MPAKTHUECKOE 3aHATHUE, BHITOJIHUB U

3alIUTHUB IPAKTUICCKUC 3a/JaH1.

MeToanueckue PpeKOMEHJAIMHA 10 BbINOJHEHUI0 3aJaHUil s
CaMOCTOAITe/IbHOM PAa0OTHI U KPUTEPHHU OLICHKH.

Paboma MNel. OmnpeneneHue TEIJIOBBIX HArpy30K Ha MpPUMEpPE KHUIOTO
paiioHa ropojia ¥ ocTpoeHue rpaduka Npo0KUTEIBHOCTH X aeuctBus ( [1P-15
PI'P).

CryneHTy HE0OXOAMMO TOJIYYUTh UHIMBHAYATIHHOE 3a/IaHHUE, BKIIFOYAIOIICE
MJIAHUPOBOYHBIE TPAHUIIBl 3aCTPOMKU >KUJIOTO paiioHa ropoja ¢ OTMETKaMu
penbeda MECTHOCTH, KIMMATHYECKUN MYHKT, MECTO pa3MEIIeHUS HCTOYHUKA
TEIUIOCHA0KEHUSI ¥ BUJ CUCTEMbI TeTJIOCHAOKEHUS:

1. BeImosHUTh TJ1aH 3aCTPOMKH KHUJIOTO pailoHa Ha jucTte dopmara A4 ¢
npuHATHIM Macttabom 1:10000;

2. Ucnonb3yst HOpMaTUBBI IPEACIbHBIX MapaMeTPOB 3aCTPOUKHU ONPEICTUTh
YUCJICHHOCTh HACEJICHUS HAa UHUITY TI0Mmaay | ra ¥ BeTUYUHBI OOIIeH TIIoIaau
JKWIBIX 3IaHUH, Pa3MEIIAEMBbIX B MPEJIEJIaX IPAHUL] 3aCTPOUKH;

3. Ilo HOpMaMm MpPOEKTUPOBAHUS, OMNPEICIUTh PACUCTHBIE YaCOBBIC U
rOJIOBbIE  Pacxo/bl TEIUIOTBI Ha OTOIUIEHHE, BEHTWISILUIO, U Topsyee

BOJOCHA0OKEHHE;



4. OmnpenenuTs TPOIOHKUTEILHOCTA CTOSIHHUS TeMIepaTyp HapyKHOTO
BO3[lyXa M Ha OCHOBaHUHM TPaQUKOB YACOBBIX PACXOJOB TEIUIOTHI MOCTPOUTH
rpaguK TPOJOJIKUTEIHPHOCTA TEIUIOBBIX HArpy30K W HWHTETPAbHBIN Trpaduk
TEIJIOBOTO MOTPEOICHUS.

Kpumepuu oyenxu. Pabota cuuTaercs BBIIOJHEHHOH, €ClM B pacuerax

TEIUIOBBIX HAarpy30K COOJIIOJIEHBI BCe TPeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB B
00J1aCTH TEIIOCHA0KEHUSI.

Paboma Ne2. Pacuet cuctemMbl TOPSYETO BOJOCHA0KEHUS KUJIOTO 3MaHUS (
1IP-15 PI'P).

CryneHTy HE0OXOAMMO MOJYYUTh UHJMBHUAYAIbHOE 3a/IaHHE, BKIIIOYAOIIEe
IUIaH THUIIOBOTO 3Ta)Ka KWJIOIO JAOMA, KOJIMYECTBO ATAXKEW M MECTO pa3MEIEHUs
NTII:

1. BbIMONHUTH IUIAH W CXEMy MOJAIOIUX TPYOONPOBOIOB CHCTEMBbI
ropsiYero BOJOCHA0XKEHUS;

2. OnpenenuTs pacueTHbIE CEKYHIHBIE PACXObI TOPSYEN BOJBI;

3. IlpousBecTH TUIpABIMYECKUN pacueT NOJNAIOIUX TPyOONpOBOIOB
CUCTEMBI TOPSIYEro BOJJOCHAOKEHMUS;

4. Onpenenuts MOTEPU TEILIOTHI U LUPKYJSLMOHHBIE PACXOJbl B CHCTEME
rOpsYero BOJAOCHAOKEHUS;

5. JlomomHWT, TIAH W CXeMy  IOJAIOIMUX  TPYyOOINpPOBOIOB
HUPKYJALUOHHBIMU JIMHUSIMU. BBINONHUTE TUJIPABIUYECKUN pACUET CHUCTEMBI B
LHUAPKYJSLMOHHOM PEKHUME;

6. Onpenenuts CpeIHUN YAaCOBOM W MAKCHUMAaJbHBIA YacCOBOM pPACXOJIbI
TEIUIOTHI Ha TOpsiuee BOJIOCHAOKEHHE;

7. Pazpabotate cxemy WTII m mpousBectH BbIOOp €ro 000py0BaHUA,
BKJIIOYass TMOJOTPEBATENIM, HACOCHI, AKKyMYJSITOPbl TEIUIOTHI, YCTPOICTBa
BoonoAroToBkH, mpuoopsl KUII u aBromaTuku;

8 BBINONHUTH rpaUUECKyI0 YacTh MPOEKTHBIX PEIIEHUN B COOTBETCTBUU C
TpeboBanusmu ctangaptoB CITJIC.

Kpumepuu oyenxu. PaboTa cuuTaeTcs BBINOJHEHHOH, €CIIM CHCTEMa




3allpOEKTUPOBAaHA B COOTBETCTBMM  C  OCHOBHBIMH  HOPMAaTHBHBIMH
pPEKOMEHIAIUSIMHU.

Paboma Ne3. BpiOop MeToJa M MOCTpOCHHME TpaduKa peryiupoBaHUS
TeIUIOBBIX Harpy3ok ( [IP-15 PI'P).

B cooTBercTBUM C 3a/laHHBIMU PACUETHBIMH HapaMeTpaMH TETUIOHOCHTEIIS
Ha UCTOYHHKE TETUIOCHA0KESHUS U BUIIOM CUCTEMBI TEIUIOCHA0KECHUS:

1. O6ocHOBaTH M BBIOPATh METOJ LIEHTPAIBHOTO PETryJIUPOBAaHUS TEIJIOBOI
Harpy3KH;

2. IlpousBectu pacyeT U TMOCTpoeHHE Trpaduka LEHTPAIbHOTO
PEryJIMpOBaHUs TEIUIOBOM HATPY3KH.

Kpumepuu oyenxu. Pabota cunTaeTcsi BBINOJIHEHHOH, eciu Tpaduk

peryaupoBaHus TEIUIOBOM HArpy3kd IIOCTPOEH B COOTBETCTBUM C OCHOBHBIMU
HOPMAaTUBHBIMU PEKOMEHIALUSIMU.

Paboma Ne4. OnpeneneHue pacueTHBIX pPACXOJOB TEIUIOHOCHTENS Ha
IpUMepe >KUJIOro paiioHa ropojia W TMAPaBIMYECKUN pacueT TEIUIOBBIX ceTed (
1IP-15 PI'P).

Ha ocHOBaHuM m1aHa 3aCTPOIMKHU XKUJIOTO palioHa ropoja (3aaanue 1):

1. Pa3pabotate  mimaH =~ TEIUIOBBIX CEeTen, COOTBETCTBYIOIIUI
PEKOMEHIyeMOMY CIIOCO0Y MPOKIAIKHU;

2. OmnpenenuTs pacyeTHbIE YacCOBBIE PACXOAbl TEIUIOHOCUTENS Ha
OTOIUICHUE, BEHTWISILIMIO U TOpsiuee BOJAOCHAOKEHUE TS TPYIII NOTpeduTeneil;

3. OmnpenenuTs pacyeTHbIE CYMMAapHBIE pacxolbl TEIUIOHOCUTENS Ha
Y4acTKaX TEIUIOBBIX CETEH;

4. BeINOJHUTH IPEIBAPUTEIBHBIN THAPABIMYECKUI pacyer.

Kpumepuu OUEHKU. PaGora cuuraercs BBIHOHHCHHOﬁ, €CJIN CXEMa TCIIJIOBBIX

ceTeil W pe3ydbTaTbl  NPEABAPUTEIBHOTO  THUAPABIMYECKOTO  pacyera
COOTBETCTBYIOT HOPMaM MPOEKTHUPOBAHHUSL.

Paboma Ne5. KOHCTpYKTUBHBIN pacdeT TerioBbIx ceteut ( [IP-15 PI'P).

B cooTBeTcTBHH € pe3ysIbTaTaMU MPOEKTHBIX perieHui 3aganus Ned:

1. BbIMOAHUTH pacueTbl KOMIIEHCAIMU TeMIEepaTypHbIX AedopMaliuii



TpyOOIPOBOIOB TEIJIOBBIX CETEH;

2. IlpousBectu pa3pabOTKy MOHTaXKHOW CXEMbl TEIUIOBBIX CETeH ¢
pa3pabOTKON CXEMBI y3JIOB TPYyOOIIPOBOIOB, PACCTAHOBKOM HEIMOABUKHBIX OIIOD,
YUYUTBHIBAIOIIMX PACCTAHOBKY KOMIIEHCATOPOB Ha TNPSIMOJMHENHBIX OTpeE3Kax
TpyOOIIPOBOJOB M CaMOKOMIICHCALIMIO Ha yriax I[OBOPOTa, MPEIyCMOTPEThH
CEKLIIMOHUPOBAHUE TEINIOBOU CETH;

3. BBIOTHUTE NPOYHOCTHBIE PACYETHI HJIEMEHTOB TEIJIOBOM CETHU MO
3aIaHUIO TIPETIOJaBaTEIS;

4. BBINOJHUTH OKOHYATEIbHBIA THIPABINYECKUN PACUET;

5. B cooTBeTrcTBUM C TpeOOBaHMSIMU K PEXKUMY JaBJICHUS pa3padoTaTh
MbE30METPUUYECKUN TpaUK;

S BpINosHUTE pacyeT TEMI0BOM M30JAILUN U TEIUJIOBBIX MTOTEPh B TEIJIOBBIX
CeTsX.

Kpumepuu OUEHKU. PaGora  cumraercs BBIIIOJIHCHHOM, eClIu

KOHCTPYKTHUBHBIE  pEUIEHUS  TEIUIOBBIX  CETEH  COOTBETCTBYIOT  HOpMaM
POEKTUPOBAHUS.

Paboma Ne6. Bpibop TeminopuKarmoHHOTO O0OPYI0BaHHUS HCTOYHHKA
ternocHabxenus ( [IP-15 PI'P).

B cooTBeTcTBUM ¢ pe3yabTaTaMu, MOTYUYEHHBIMU MPU BBHITOTHCHUH 3a/1aHUS
Neol u Ne5:

1. Onpenenuth KO3POUIUEHT TEIIOPHUKAIUU, HArpy3Ky OTOOPOB TypOUH
TOLI 1 Harpy3Ky €€ MUKOBOM KOTEIbHOM;

2. OmnpenenuTh XapaKTEPUCTUKHU TEIUIOPUKAIIMOHHOTO MOAOTpeBaTeNsl U
MUKOBOM KoTesbHOU TOII;

3. B cooTBEeTCTBUM C JaHHBIMU MbE3OMETPUUYECKOrO IpaduKa MPOU3BECTH
BBIOOD CETEBBIX U MOAMUTOYHBIX HACOCOB;

4. BeINOJHUTB CXEMY TEIJIONPUTOTOBUTENBHON ycTaHOBKHU TOLI.

Kpumepuu ouyenxu. PaboTra cuuTaeTcsi BBINOJHEHHOH, €clid BbIOOP
obopynoBanus TOIL[ mpousBeneH B COOTBETCTBUU ¢ OCHOBHBIMA HOPMATHBHBIMU

PEeKOMEHIAIHSMHU.



Paboma Ne7. BeinonHenue rpaduyeckol YacTH TEIUIOMEXaHUYECKUX
peleHuit TerioBeix ceret ( [/P-15 PI'P).

B coorBeTcTBUU ¢ pe3ynbTaTamMu, MOJIYUYCHHBIMU ITPU BBITTOJHEHUU 33 1aHUs
No No5 BBINTOMHUTH YEPTEXKM TEIUIOBBIX CETEH, MPEAYCMOTPEHHBIE CTaHAAPTOM
CITAC.

Kpumepuu oyenxu. Pabora cuuTaercs BBINOJIHEHHOM, €CIM YEepTEXHU

coorBerctBytor ['OCT  21.705-2016  IlpaBuna  BbIOJIHEHUST  pabouei

AOKYMCHTAIIUN TCIIJIOBBIX ceTeil.

IV. KOHTPOJIb JOCTUXKEHUSI IIEJIEH KYPCA

Ne | Kontpoaupyem Koa unaukaropa o :
n/ bIe MOYJIH/ JOCTHKEHUS PesyabTaTsl 00yueHus TICHOMHBIE CPEACTEA
n pazaen / KOMIIeTEHIIUH HauMeHOBaHHe
TEMBI . MPOMEKYTO
JMCHHILTAHBI TeKylmu aHas
KOHTpOIL arrecTanus
Pazgen 1. I1IK-3.2 3HaeT >HEPreTHYeCKUe OCHOBBI
CucreMnl Okcrmutyaramnus TEIIOCHAOKEHNSI, BHOBI U VO-1
TeIUIOCHaOXKe | CHUCTEM CXEMBI CHUCTEM
HUS TEMII0ra30cHa0KeH TEIUIOCHAOXKEHUS
5 1 BCHTHILAIN YMeeT HCI0JIb30BaTh METO/IbI
TEPMOJUHAMUKY JJIsl aHAIIA3a
CHCTEM TEMI0CHAOKEHNS, VO.1
CIIOCOOCH BEISBIISITH DK3aMeH
JIOCTOMHCTBA M HEJOCTATKH
CHCTEM B 33JIaHHBIX YCIOBHSIX
Baaneer METOJaMHU
onpeeaeHus TEIUIOBBIX
Harpy3ox, CIIOCOOHOCTBIO I1P-9
BbIOOpa 000pYyIOBaHUS CHCTEM
TETUIOCHAOKCHUS
Pasnen 2. IK-6 3HaeT BUJbI U METO/BI pacueTa vO-1
CucreMsl Crioco6HOCTB CHCTEM TOpsTIEr0 BOJJOCHAOKCHHS]
ropsiuero OpraHH30BbLIBATE, Ymeer onpenensaTs pacxomasl VO-1
BOJOCHAOXeH [[UIaHUPOBATH 1| ropstueii BOJIBI
us [ROHTPOITHPOBATE Baaaeer merogamu pacuera u
F{?)?)il?};oz[cmeﬂnoro BBIOOpA 000PYTIOBAHUS CHCTEM
MoApa3ieacHus, OKk3ameH
OpraHnu30BLIBATH
obecreyenue €ro IIP-9
Hp0H3BOZ[CTBCHHOﬁ
MECATCIIBbHOCTHU
MaTepuaIbHO-
TEXHUYCCKUMHU
ecypcaMu
3 | Pazmen 3. [1K-6.3 3HaeT METO/IbI PETYIMPOBAHUS YO-1 DK3aMeH




Perynuposan 'EOCTaBJIeHHe u TEIUJIOBBIX HAIPY30K
H€E OTIyCKa OpPpEKTHPOBKa YMmeeT paccuuThiBaTh TpaduKu
TEIUIOTHI OTEPaTHBHOIO peryJIupoBaHUs vo-l
‘P g‘bma BOITOMHEHIA | B yaneer MeTo1aMy aHAIIM3a HIPH
pabot BbIOOpE SHEPreTUYECKH [1P-9
s pexTuBHOTO METOA
PETYIHPOBAHUS
Pasznen 4. TK-7. 3HaeT METOJIbI THIPABINIECKOTO VO.1
Koncrpykrup (CrOCOOHOCTH pacuera
HbIC perreHus CTHMU3UPOBATL YMeeT UCIOIb30BaTh METOIBI
TETLTIOBBIX MpON3BONCTBCHHO- TUIPABJINYECKOTO, TEMIOBOTO
cereit XO3AMCTBEHHYIO KOHCTPYKTHBHOI'O pacyeTa Mnpu yo-l
MCATCIBbHOCTD N 3aueT
HoNpaseeHus 10 MIPOSKTHUPOBAHHUH TEIUIOBBIX CETEH
b 03BEAEHHIO H Baaneer cnoco6amu coopa u
PEKOHCTPYKLIHH AHAIHM3A HCXOMHBIX JAHHBIX JUIA | 1 o
00BLEKTOB IMPOCKTUPOBAaHUA TCIJIOBBIX CETCY
CTPOUTEIBCTBA
Paznen 5. MNK-7.1 3HaeT yciaoBUS HAACKHOMN VO-1
Okcrutyatanu [CocTaBieHue U | DKCILTyaTalliu TeIUIOBBIX ceTei
s1 CUCTEM [KOPPCKTUPOBKA YMeer paccuuThIBaTh OKA3aTEIN IP-6
TeriocHa0xe OTNCPATHBHOTO Hagexxnoctu CIT 3auer
HUS Fpa(l)I/IKa BbITIOJTHCHU A BﬂaﬂeeT CHOCO63MI/I
padot obecrieuenus HagexHoct CLT I1P-9
[IPHU MPOSKTUPOBAHUHU
Pasnen 6. IMK-3.2. 3HaeT BU/bI U XapaKTEPUCTUKU
Ucrounnkn  OnTuMusanus HE TPAAULIMOHHBIX UCTOYHUKOB VO-1
TertocHa®xe [PADHKA BHITIOIHEHHS | rerroBOfi SHEPrUH
HUS paGot YMeeT pa3pabaThiBaTh 3aJaHHE
Ha NPOEKTUPOBAHUE CUCTEMBI I1P-1
3auer
TEIJI0CHA0XKEHUS
Bnaneer cnioco6amu BeiOOpa
CXEMbI U 000pYIOBaHHUS IS HE I1P-9
TPaIUIIMOHHBIX HCTOYHUKOB
TEIJIOTHI
Tumnossle KOHTPOJIbHBIC 3alaHuA, METOOUYECKUC MaTcpHraibl,

ONpENENAIONMEe TPOLEAYpPhl OLCHUBAHUS 3HAHWUM, YMEHMM U HABBIKOB U (WJIN)
OMbITa JCSATEIBHOCTU, @ TAKXKE KaYECTBEHHbIE KPUTEPHUM OLIEHUBAHMS, KOTOPHIC
ONUCHIBAIOT YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHIINH, MPEICTABICHBI B pa3zielie
VIIL

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U HH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIVINHBI

OCHOBHasA nuTepatypa

1. OCHOBBI LEHTPAJIM30BAHHOIO TeIUloCHAOKeHus1 /| A A.
Kynunos, C.K. 3uranmmuna. — 2-¢ uza., nepepad. M mom. — M.: HUIJ
NH®PA-M, 2015. — 176 c.: 60x90 1/16 ISBN 978-5-16-103513-9 (online) —
Pexxum nocryna: http://znanium.com/catalog/product/520046



http://znanium.com/catalog/product/520046

2. ITocamkoB, @ M.B.  DneprocOepexxeHue B  cHUCTeMax
TeIUIOCHAOKEeHUs [DJIeKTpOHHBIM pecypc] : ydeOHoe mocobme / M.B.
[TocamkoB, B.1. Hemuenko, I'".'11. TutoB. — Dnekrpon. lan. — Camapa :
ACHU CamI'TV, 2014. — 192 c. — Pexum pocrymna:

http://e.lanbook.com/book/73928

3. JHeprocoepeskeHHe B KOTeJbHbIX ycTaHoBkax TIC m
cucreMax TemaocHa0xkeHuss: Monorpadus/Kyaunos A.A., 3urasmmHa
C.K. — M.: HULl UH®PA-M, 2016. — 320 c.: 60x90 1/16. — (Hayunas
mbicib) (Ileperér) ISBN 978-5-16-011155-1

http://znanium.com/catalog/product/514944

4. YepuenkoB B.Il., Ilowexkynumn II.C., Maxkapos J[.A.
TennocHaOxeHue paiioHa ropoja: YyueOHOe TMocoboue il  BY30B
[DnexTponnsIil pecypc] / Umkenepnas mkona JIBOY. — DnekrpoH. maH. —
BnaguBocrok: JlanpHeBocCT. penepan. yH-T, 2019. —[68 c.].

[JononHutenbHaa nutepatypa
1. Cokonos E.A., TennoduKkaums 1 TennosBble CETU [DNEKTPOHHbIN
pecypc] : yuyebHuk / Cokonos E.A.. — 3IneKktpoH. [laH. — Mocksa :
U3paTtenbckmin gom M3U, 2009. — 472 c. — Pexum pgocTtyna:
https://e.lanbook.com/book/72299.
2. TennocHabxenue: yueoHuk s By30B / A. A. Monun, b. M.
X160, B. H. bparenkoB u ap.; Mocka: Dxonut, 2011. - 336 c. Pexum
noctymna: http://lib.dvfu.ru:8080/lib/item?id=chamo:670935&theme=FEFU
3. Bapdosomees ). M. OTonneHune v Tennosble cetn: Y4ebHuK /
H0.M. Bapdonomees, O.A. KokopuH. — M.: HNLL MHOPA-M, 2013. — 480 ¢ -
Pexkum poctyna: http://znanium.com/catalog/product/395420
4. KpacHoB B. . CipaBOYHMK MOHTaXHMKA BOOAHbIX TernjoBbIX
cetei: YuebHoe nocobue/KpacHos B. . — M.: HAL, UIHOPA-M, 2015. — 334
c- Pexxum poctyna: http://znanium.com/catalog/product/502398
5. TennocHabeHue [IneKkTpoHHbIN pecypc] / B.M. Konko — M.:
U3patenbctBo ACB, 2017. —
http://www.studentlibrary.ru/book/ISBN9785930938906.html

6. LLIkapoBckuia, A.Jl. TennocHabxeHne [INEeKTPOHHbIN pecypc] :
yuebHuKk / AJ1. LLKapoBCcKnit. — dnektpoH. AaH. — CaHkT-MNeTepbypr :
J1aHb, 2018. — 392 C. — Pexkum [ocTyna:
https://e.lanbook.com/book/109515.

7. AHncumos, [.H. WCTOYHUKM U cuUcTembl TennocHabxeHus
[9neKkTpoHHbIN pecypc] : yuebHoe nocobue / M.H. AHUCUMOB. — DNEKTPOH.
JaH. — MWowkap-Ona : NITY, 2018. — 88 c. — Pexum poctyna:

https://e.lanbook.com/book/112478.



http://e/
http://znanium.com/catalog/product/514944
https://e/
http://lib.dvfu.ru:8080/lib/item?id=chamo:670935&theme=FEFU
http://znanium.com/catalog/author/efa8c692-f6ab-11e3-9766-90b11c31de4c
http://znanium/
http://znanium.com/catalog/author/7f13689a-f077-11e3-b92a-00237dd2fde2
http://znanium/
http://www/
https://e/
https://e/

HopmaTtusHo-npasoBble matepuanbl’
FOCT P 55596-2013. Cetn Tennosble. Hopmbl U MeTOAbI pacyeTa Ha NPOYHOCTb U
cericmmnyeckue Bosaenctema. http://gostexpert.ru/gost/gost-55596-2013#text
FOCT 21.705-2016. NpaBuna BbiNOAHEHUS paboyeit AOKYMEHTaUUM TeENNOBbIX
ceteit._https://gostexpert.ru/gost/gost-21.705-2016/download
CII 30.13330.2020 BuyTpeHHuUii BoAONIPOBOA U KaHanu3zanus. M.:MuHctpom
Poccuu, 2020. https://minstroyrf.gov.ru/upload/iblock/f41/SP-30.pdf
CII 124.13330.2012 Tennoseie cetu. M.:Munperon Poccun, 2012
https://www.rosteplo.ru/search.php?searchid=2317674&text=%D0%A1%D0%9F
%20124&web=0
CIT 41-101-95. TIpoexkTrpoBaHu€e TEIJIOBBIX MYHKTOB. — M.: Munctpoi Poccun,
1997.
https://www.rosteplo.ru/search.php?searchid=2317674&text=%D0%A1%D0%9F
%2041-101&web=0
CIT 131.13330.2020. CrpoutenbHasa kaumaTtosorus. - M.: MuHctpoi Poccum,
2020. https://minstroyrf.gov.ru/upload/iblock/82b/SP-131.pdf
CII 61.13330.2012. TertoBast 3011 000PYI0OBaHUS U TPYOOIIPOBOJIOB.
AxtyamusupoBanHas peaakuus CHull 41-03-2003. -M.: Munperuon Poccun,
2012.
https://www.rosteplo.ru/search.php?searchid=2317674&text=%D0%A 1%D0%9F
%2061.13330&web=0
CII 60.13330.2020 Otomiienne, BEHTUISALMS U KOHIUIIMOHUPOBAHUE BO3/yXa. -
M.: Munctpoii Poccun, 2020. https://minstroyrf.gov.ru/upload/iblock/404/SP-
60.pdf
CII373.1325800.2018 Wcrounuku TeriocHabkeHus: aBTOoHOMHEBIE. [IpaBuiia
npoekTupoBanus. - M.: Munctpoit Poccun, 2020.
https://minstroyrf.gov.ru/upload/iblock/10¢c/SP-373.pdf
TCI1315.1325800.2017 TennoBele ceTn OeckaHaabHOM pokiaaaku. [IpaBuna
npoekTupoBanus. - M.: Muncrtpoit Poccun, 2020.
https://minstroyrf.gov.ru/upload/iblock/4b5/SP-315.-Teplovye-seti.pdf

Ilepeuennb pecypcoB HHGOPMAIHMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«lleHTpam30BaHHOE TEIIIOCHAOKECHHE)

1. Hayunas snekrponnas 6ubnuoreka HOb
http://elibrary.ru/querybox.asp?scope=newquery

2. DNEeKTPOHHO-OMOIMOTEUHAs CHCTeMa M3aTeNIbcTBa «JlaHb
http://e.lanbook.com/

3. OBC «KOHCYJIbTaHT CTYICHTa»
http://www.studentlibrary.ru/

4. OBC znanium.com HUILl «MHDPA-M»
http://znanium.com/

5. Hayunas 6ubmuoreka JIBOY myOaudHbIN OHIAlH KaTajaor



http://gostexpert.ru/gost/gost-55596-2013#text
https://www.rosteplo.ru/search.php?searchid=2317674&text=%D0%A1%D0%9F%20124&web=0
https://www.rosteplo.ru/search.php?searchid=2317674&text=%D0%A1%D0%9F%20124&web=0
https://minstroyrf.gov.ru/upload/iblock/404/SP-60.pdf
https://minstroyrf.gov.ru/upload/iblock/404/SP-60.pdf
http://elibrary.ru/querybox.asp?scope=newquery
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/

http://lib.dvfu.ru:8080/search/query?theme=FEFU
6. Uadopmanmonnas cucrema EJIMHOE OKHO noctyna
obOpasoBarenbHBIM pecypcam http://window.edu.ru/resource

Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

«HHTEepHET»
1. Undopmanmonnas cetsb «Texakcnept» http://docs.cntd.ru/
2. HOIIPU3 (HarmonansHoe o0beuHEHNE U3BICKATEIEN "

MPOCKTUPOBIIUKOB https://nopriz.ru/
3. NudopmanmonHas cucteMa o TermioCHa0KeHHUIO.
https://www.rosteplo.ru/
Ilepeyenb HPOPMANMOHHBIX TEXHOJIOTUI U MPOTPAMMHOIO0 00ecreyeHust

1. TIIporpamma GIS ZULU Thermo ['mppaBiauueckuii pacyer
TEIUIOBBIX CETEU

2. [Iporpamma CTAPT. PacuerTpy0onpoBO 0B Ha MPOYHOCTH

3.  Ilaket mporpammuoro obecrneuenust Autodesk (Autocad, Revit)

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBI

1.  baza mansabix Scopus http://www.scopus.com/home.url

2. baza nanneix Web of Science http://apps.webofknowledge.com/

3. Poccuiickuii WHJIEKC Hay4YHOTO LATAPOBAHUS
https://www.elibrary.ru/

4. DNEeKTPOHHbIE 0a3el JTAHHBIX EBSCO

http://search.ebscohost.com/

VI. METOAUYECKHE YKA3AHUA 110 OCBOEHUIO JTUCHUIIVINHBI

IlnanupoBaHue W OpraHu3anusi BPeMeHH, OTBEJCHHOI0 HA HM3y4eHHe
AUCUMILVIMHBI. [IpUCTYIINTH K OCBOEHHIO JTUCLUIUIMHBI CIENYET HE3aMEIIUTEIBHO
B CaMOM Hayaje y4eOHOro cemectpa. PeKOMEHIyeTcsi U3YYUTh CTPYKTYpy U
OCHOBHBIE MOJIOKeHUsI Pabouell mporpamMMbl TUCHUIUTMHBL. OOpaTuTh BHUMAaHHUE,
YTO KpOME ayIUTOPHON paboThl (JIEKIHH, JJaOOpAaTOPHBIEC 3aHATHUS) IIAHUPYETCS
camocToATeNbHasg paboTa, UTOTM KOTOPOW BIUSIOT HA OKOHYATEIBHYIO OLIEHKY IO
UTOTaM OCBOCHMs ydeOHOW AucCUMIUIMHBL. Bce 3amanus (ayAuTOpHBIE U
CaMOCTOATENbHbIE) HEOOXOAUMO BBIMOJIHAT, W NPEIOCTaBIAThH HA OLICHKY B

COOTBETCTBUH C IPaPUKOM.


http://lib.dvfu.ru:8080/search/query?theme=FEFU
http://window.edu.ru/resource
http://docs.cntd.ru/
https://nopriz.ru/
http://www.scopus.com/home.url
http://apps.webofknowledge.com/
https://www.elibrary.ru/
http://search.ebscohost.com/

B npouecce wu3yueHus wmaTepuasioB y4eOHOro Kypca MpeiaraloTcs
cienyromue (GopmMbl  paboT: UTEHHWE JIEKLUMHA, MPAKTUYECKHE  3aHATHUSA,
nJabopaTopHbIe pabOThI, 3aJJaHUS JJIsl CAMOCTOSTEILHON pabOTHI.

Jlexyuonmnvie 3anamus OPUEHTHPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOKIBIM paszien Kypca ¥ MPU3BaHBI OPUEHTUPOBATH CTYJEHTOB B IMpeJjiaraéMoM
MaTepHuaie, 3I0KUTh HAyYHbIE U METOJOJIOTHYECKHE OCHOBBI ISl JaJIbHEUIIICH
CaMOCTOSITEJIbHON paOOThI CTY/ICHTOB.

Ipaxmuueckue 3anamus aKIECHTUPOBaHbI HA HanbOoJiee MPUHIUITHAIBHBIX U
npoOJeMHBIX BONPOCAax Kypca U MpPHU3BaHbl CTUMYJIMPOBATH BBIPAOOTKY
IIPAKTUYECKUX YMEHUMU.

Oco60 3HaUMMOI 17151 TPOo(HeCCUOHATFHOM TTOATOTOBKU CTYACHTOB SIBIISICTCS
camocmosamenvHas paboma 1o Kypcy. B xone 3Toil paboThl CTy/I€HTBI OTOMpPAIOT
HEOOXOIUMBIA MaTepuajl MO H3y4YaeMOMY BONPOCY U aHAJIM3UPYIOT €ro.
CryaeHTam HEOOXOIMMO 03HAKOMUTHCSI C OCHOBHBIMHU UCTOYHUKAMH, 0€3 KOTOPBIX
HEBO3MOYKHO MOJHOIIEHHOE MOHMMaHKEe MPoOJIeMaTUKH Kypca.

OcBoeHne Kypca CIOCOOCTBYET Pa3BUTHUIO HABBHIKOB OOOCHOBAaHHBIX H
CaMOCTOSITENIbHBIX OIICHOK (hakToB M Kouuenuuid. [losTomMy Bo Bcex Qopmax
KOHTPOJISI 3HAaHWM, OCOOEHHO TMpH CcjJade 3adera, BHUMaHUE oOpamiaercs Ha
MOHUMAaHUE MPOOJIEMATHKN Kypca, Ha yMEHUE MPAKTUIECKH PUMEHSTh 3HAHUS U
JIeaTh BBIBOIBI.

PaGora c¢ Jureparypoil. PexoMeHIyeTcs HCHOJIb30BaTh Pa3IMYHbIC
BO3MOXXHOCTH PabOThl ¢ JuTeparypoil: (oHabpl HayuyHou Oubamorexku J[BDOY

u anekTponHsle 6ubnuoreku (http:/ www.dvfu.ru/library/), a Takxe JOCTymHBIE

JUTSI ICTIONTb30BAHMS IPYTHE HAYYHO-OMOINOTEYHBIE CUCTEMBI.

IoaroroBka k 3avery. K cpnaye 3audera nomyckarorcs oOydarouiuecs,
BBITIOJTHUBIIIME  BC€  3ajaHusi  (MPAKTUYECKHME U CAaMOCTOSITEIbHBIE),
MPEAYyCMOTPEHHBIE YYEOHOM MPOTpaMMON JUCHMILUIMHBI, TOCETUBIINE HE MEHEE
85% ayIMTOPHBIX 3aHSATHIA.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIVINHBI


http://www.dvfu.ru/library/

HCpC‘ICHB MAaTCpPUAIIBHO-TCXHUYCCKOTO MW IIPOTpaMMHOIO oOecrneueHus

JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.

MarepunaibHO-TeXHHYECKOE U POrpaMMHoe o0ecrevyeHue A CUUIIMHBI

HaumMmeHoBaHuMe ceuaabHBIX
MMOMEIEHUH 1 TOMEIEHUI
JUISL CAMOCTOSITEITFHOM PabOTHI

OcCHAaIEHHOCTD
CIIELIMAIbHBIX TOMEIIECHUHA U
MMOMEIIICHHUH JITI
CaMOCTOSITEITEHOIN pabOoTHI

Ilepeuensb JIMIIEH3MOHHOTO
MPOrpaMMHOT0 00eCTICUeHUsI.
PexBU3UTHI MOATBEPAKAAIOIICTO
JIOKYMEHTa

690922, IIpumopckuii kpaif, T.
Brnanuoctok, octpos Pycckuid,
moiyoctpoB CanepHBIH, MOCETIOK
Asike, 10, kopmryc E, ayn. E814.
YueOHast ayTuTOpus IS
MIPOBEJICHUS 3aHATUH
JIEKIIOHHOTO THIIA, TPYTITOBBIX H
WH/IUBUY ATbHBIX
KOHCYJIbTAIUH{, TEKYIIETo
KOHTPOJISL ¥ TIPOMEKYTOYHOM
aTTecTalyu

[NomenieHre YKOMILICKTOBAHO
CHENHATH3UPOBaHHON yueOHOM
Me0eIbio (TT0CaTOUYHBIX MECT —
22)
ObopynoBanue:
JKK-manens 47", Full HD, LG
M4716 CCBA — 1 mir.
IIpoexrop.
Jlocka ayauTtopHas.

AutoCAD 2018, Microsoft 365 Apps for
enterprise EDU

690922, IIpumopckuii kpaif, T.
Brnanuoctok, octpos Pycckuid,
nosxyoctpos CanepHslif, IOCEI0K
Asike, 10, kopmyc E, ayn. E814.
YueOHas ayIuTOpHs s
MIPOBEJICHUS 3aHATUN
J1abopaTOPHOTO THTIA,
TPYTHOBBIX W HHAWBUIYaTbHBIX
KOHCYJIbTalluil, TEKYLIErO
KOHTPOJIS U IIPOMEXYTOUYHOMI
aTTecTaluu
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I[JI?I IMPOBCACHUSA y‘-IeGHBIX 3aHATUM TIO JUCHHUIIIIMHE, a TaKXKC A

OpraHM3ali CaMOCTOATEIBHOW pPAaOOTHI CTYACHTaM JOCTYHHBI ayJUTOPUH U

CIICHUAIIN3UPOBAHHBIC Ka6I/IHeTBI, COOTBCTCTBYIOIIHC HeﬁCTBYIOHIHM CaHUTApPHBIM

H IIPOTUBOIIOKAPHBIM HOPMAM, a TAKXKC Tpe60BaHI/I}IM TEXHUKU 0€30MaCHOCTH IIpu

IMIPOBCACHUU y‘{C6HI>IX U HAYIHO-IIPOU3BOJACTBCHHBIX pa60T.




B nensx obecrneueHus cenuagbHbIX YCIOBUM 00y4eHHsI HHBAJIUIOB U JIMII C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10p0oBbs B JIBDY Bce 3manus o60py1oBaHbI
naHaycamMu, JU(PTaMH, TOJBEMHUKAMH, CHEHUATU3UPOBAHHBIMU MECTAMH,
OCHAIIEHHBIMA ~ TyaJIeTHBIMH  KOMHATaMH, TaOIuMukamMu  HHQOPMAIIMOHHO-

HaBUTAIIMOHHOM MOJIICPHKKH.

VIII. ®OHJAbI OHEHOYHBLIX CPEJACTB

JIist  TuCHUIIIUHBL  «OKCIUTyaTaldss CHUCTEM  TEIIOTa30CHAOKEHHS W
BEHTWISILUW» UCIOJIb3YIOTCS CJIEYIOIIME OLIEHOYHBIE CPEICTBA:

YcTHBIN O1TpOC:

1. CobecenoBanne (YO-1);

[TucbmeHHbIe PabOTHI:

1.  JlaGopatopHas padota (ITP-6)
2. Kypcogoii npoekt (ITP-9)

YcTHBIN OnIpoC

YCTHBIN ONMpoc MO3BOJSIET OLICHUTH 3HAHUSI U KPYTO30p CTYJIEHTA, YMEHUE
JIOTUYECKH TIOCTPOUTH OTBET, BIIAJICHUE MOHOJOTHYECKON pEUbl0 U UHBIC
KOMMYHUKATHUBHBIEC HABBIKH.

OOyuaromias yHKIMS COCTOUT B BBISIBJICHUM JI€Tajel, KOTOPbIE MO KaKUM-
TO MPUYMHAM OKA3aJIMCh HEIOCTATOYHO OCMBICIEHHBIMU B XOJI€ yU€OHBIX 3aHATUN
Y [IPU MOJATOTOBKE K 3a4€Ty.

CobGecenoBanne (YO-1) — cpeacTBo KOHTPOJIS, OPraHM30BaHHOE Kak
cnienuaibHas Oecefa MperojaBaressi ¢ OOy4yaromMMCS Ha TEMbl, CBSI3aHHBIE C
W3y4aeMOl JUCIUIUIMHOW, W pPACCUMTAHHOE Ha BBIACHEHHE OObeMa 3HaHUU
00yuJarolerocs o OoNnpeeIeHHOMY pa3ziey, TeMe, MpoOIeMe U T.1.

ITucsMeHnHbIe pa0OTHI

[lucbMeHHBIH OTBET MpUy4YaeT K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTHU
U3NI0KeHUsT MbICH. [IuchMeHHas TpoBepkKa UCHOJIB3YyeTCsl BO BCEX BHUAAX
KOHTPOJISL U OCYLIECTBIISETCS KaK B ayIUTOPHOM, TaK U BO BHEAYAUTOPHOU padorTe.

Jlabopatopnass pabora (IIP-6) — cpencTtBo nnsi 3aKkperieHUs |
MPAKTUYECKOI0 OCBOCHUS MaTepurala Mo Onpe/ieICHHOMY pa3ieny.

Kypcooii mpoekt (IIP-9) — cpeacTBoO mNpoOBEpKHM YMEHHIl MNPUMEHSThH
MOJYYEHHbIEC 3HAHUS 10 3apaHee OINPEJICICHHOM METOJIUKE ISl PEUICHUS 3a7a4 B
00J1aCTH MPOEKTUPOBAHUS TEIJIOCHAOKEHUS.

Metoanueckue peKOMeHIALH, onpeaeJsomue npouexypsbl



OLICHMBAHMSA Pe3yJIbTATOB OCBOCHUS AUCHUILIMHBI
OueHoYHbIE CPpeACTBA A POMEKYTOYHOM aTTeCTALMHU
[IpomexxyTouHast arrecTalus CTYIEHTOB MO JUCUUIUIMHE «DKCIUTyaTalus
CUCTEM TEIUIOra30CHA0KEHUSI U BEHTWIILIMM» MPOBOJUTCS B COOTBETCTBHM C
JOKaJIbHBIMU HOpMaTuBHbIMH akTamMu J[BOY u aBnsercs obs3arensHOn. Dopma
OTYETHOCTH IO AUCUUIUIMHE —3a4eT 3. 3a4eT MPOBOJUTCS B YCTHOH (hopMe WU IO

pE3yjibTaTaM BBIIIOJIHCHHA TCCTOB.

MeTtoauyeckue yka3aHus 1o cave IK3aMeHa

DK3aMeH TpUHUMAeTCs BeAylmMM mpernonaaBareneM. I[lpu  Oombiom
KOJIMYECTBE TPYMI y OAHOIO MpernojaBaTesiss WM MpH OOJBLION YHCIEHHOCTH
MIOTOKA 10 PACTIOPSHKCHHIO JUPEKTOpa JemapTaMeHTa (3aMeCTUTENs JUPEKTopa o
y4eOHOW W BOCHHTATEIbHOM paboTe) AOMyCKAaeTcsl MPUBJICUEHHUE B TMOMOIIb
BEIyILlIEMy TMpernojaBareiio Apyrux mpemnogaBaTencii. B mepByro ouepenb
MIPUBJICKAIOTCS TPEINO0IaBaTeIN, KOTOPhIE MPOBOIWIA MPAKTUYCCKUE 3aHATHUS TIO
JTUCHUIUIMHE B TPYIINaX.

B wucKiIrOUMTENBHBIX CIIyYasX, [0 COTJIACOBAaHHUIO C 3aMECTUTENIeM
mupektopa Ilkombl mo y4yeOHOM W BOCHHUTATENbHOW paboTe, AUPEKTOP
JenapraMeHTa HWMEeT IMpaBO NPUHATH 3a4e€T B  OTCYTCTBUE BEIYIIETO
IpernoaaBaTes.

Bo Bpems mpoBeneHusi 3K3aMeHa CTYJEHTBl MOTYT MOJIb30BaThCs paboueit
IPOrpaMMOM JUCIHIUINHBL, a TAKXKE C pa3pelIeHus MPerno1aBaTesi, IPOBOISIIEIO
AK3aMEH, CIIPABOYHOM JIUTEPATYypOld M JAPYTUMH MocoOusiMu (y4eOHHKaMH,
y4eOHBIMU MTOCOOUSIMH, PEKOMEH/I0BAaHHOM JTUTEPATYpPO U T.I1.).

Bpewmsi, mpegocraBisieMoe CTyIEHTY Ha TOJATOTOBKY K OTBETY Ha DK3aMEHE,
JOJDKHO COCTaBIIATh He Oonee 45 munyT. [lo uncTeueHMM MaHHOTO BpEeMEHH
CTYZECHT JOJKEH OBITh TOTOB K OTBETY.

B aymutopum, rae mpuHMMAaeTcs YCTHBIA SK3aMeH, MOTYT OIHOBPEMEHHO
HaXOAUThCs HE OoJiee 8 yenoBeK. BbIXoAUTh U3 ayAUTOpUH BOBpPEMsI IOJTOTOBKH K

oTBeTaM 0¢e3 paspC€ICHUA DK3aMCHAaTOpPa HE JOIIYCKACTCA.



HpI/ICYTCTBI/IC Ha 9K3aMCHEC IMOCTOPOHHUX

g, (Kpome M,

OCYIIECTBISIIONIUX MPOBEPKY) O€3 pa3pelieHus] COOTBETCTBYIOMIMX JHI (PeKTOpa

an00 TMpPOpeKTOopa Mo yuyeOHOW W BOCHHUTATENLHON pabore, mupekropa IlIkosl,

pykoBoautens OIIOI unu 3aBenyromiero kadenpoit), He pomyckaercs. IHBamu b1

" JIMlla C OrpaHNYCHHBIMU BO3MOXHOCTAMU 300POBbsA, HC MMCIOININC BO3MOKHOCTHU

CaMOCTOATCIIBHOTO MICPCABUKCHUSA, JOITYCKAIOTCA 3a4CT C COIIPOBOXKAAOITUMHU.

[Ipu npoMexyTOYHOM aTrTecTaluy O0y4aroIMMCsl YCTaHABIUBACTCS OLIEHKA

«OTIIMYHO», «XOPOLIO», KYAOBJICTBOPUTCIIbHO» HUJIN «HC YAOBJIICTBOPHUTCIILHOY.

OueHKH, BBICTABIEHHBIE 3K3aMEHATOPOM [0 UTOTY SK3aMEHa, NEPECMOTPY

HE MOJJIEKAT.

HpI/I HCSBKC CTYIACHTA Ha 3J5K3aMCH B BCIOMOCTHU ACJIIACTCA 3allUCh «HC

SABHUIICS .

Bonpocel 1J1 IPOMEKYTOUYHON ATTECTAUM:

® 2o kDD

Kpartkuii uctopuyeckuit ouepk pa3BUTHS TEIJIOCHAOKEHUS.

CoBpeMeHHOE COCTOSIHUE U TIEPCIIEKTUBBI PA3BUTHS TEIIOCHAOKEHHUS.

Knaccudukanus TeraoBsIX Harpy3o0K.

OnpeneneHue pacxoa0B TEIIIOTHI.

['paduk mpoaOMIKUTETLHOCTH TETUIOBBIX HArPY30K.

HurerpanbHblil rpaduk TEIIONOTpeOIeHUs .
Knaccuduxanuys cucteM TersIoCHa0KEHUS.
[Ipucoenqunenne  aOOHEHTOB B BOJSHBIX
TEIIOCHAOKEHUS.

[IpucoequueHnne  aOOHEHTOB B BOJSHBIX

TEIIOCHAOKEHM .

10. OnHOTpYOHBIE CUCTEMBI TEIIJIOCHAOKEHUSI.

11. [TapoBbie cHCTEMBI TEMIIOCHAOKEHUSI.

12. IlenTpanbHbI€ TEMIOBBIE TYHKTHI.

3aKPBITBIX

OTKPBITBIX

CHUCTCMaAx

CHUCTCMaAx

13. I'mapaBnuyueckue peryasaTopbl JaBJICHUS U PacxXo/ia MPsIMOTO JI€HCTBUSL.



14. I'mapaBnuyeckue peryasiTopbl 1aBICHUS U PACX0/1a HEMPSIMOTO ICUCTBUS.

15. Perynstopsl TeMiiepaTypbl B CUCTEMaX ropsuero BOJOCHA0KEHUS.

16. Knaccudukaiusi cucteM ropsiero BoJOCHA0KEHHUS.

17. CoBpeMEHHbBIE CUCTEMBI TOPSIYETO BOJIOCHAOKEHHUS.

18. OnpeneneHre pacueTHBIX PACX0I0B BOJIbI M TEIIOTHI B crucTeMax ['BC.

19. lM'uapaBnuyeckmii pacyeT mogaronux TpyoornpoBo1oB cucteM [ BC.

20. Onpenenenre LUPKYJISAIMOHHBIX PACXOJOB M THUJIIPABIMYECKUN pacyeT
UUPKYJISAIUOHHBIX TUHUM cucteMm ['BC.

21. Tpy6onpoojibl u 06opynoanue cuctem 'BC.

22. Boponoaroroska B cucrteMax [ BC.

23. MeTtoasl peryIupoBaHus B CHCTEMAaX TEIJIOCHA0KEHUSI.

24. TennoBble XapaKTEPUCTUKU TEMJIO0OMEHHBIX allapaToB.

25. llenTpanpHOE peryaupoBaHue OAHOPOIHOMN TEMIOBON HATPY3KHU.

26. llenTpanpHOE peryaupoBaHue Pa3HOPOJAHOM TEIIOBOW HArPy3KH.

27.1leHTpanbHOE PETyJIMPOBAHUE PAZHOPOAHOM TEIJIOBOM HArpy3Kd IO
CyMMAapHOM Harpy3Ke OTOIUJICHUS U TOPSTYEr0 BOJOCHAOKEHUS.

28.Bp1O0p MeTO1a peryIMpOBaHuUs TEIJIOBOM HATPY3KHU.

— 3a4eT B ()OpMe TeCTOB MO CJAeYIIINM BONPOCaM;

29. Tpacca u cioco0 MPOKJIAIKH TETIOBBIX CETEH.

30. OnpenenieHe PpaCUETHBIX PACXOJOB  TEIJIOHOCUTENS B  CHUCTEMax
TEIJIOCHA0KEHUS.

31.OCHOBHBIE pACUETHBIE 3aBUCMMOCTH THJIPABIMYECKOTO pacueTa TEIUIOBBIX
ceTeil.

32. ITopsimok ruApaBINYECKOTO pacyeTa TEIJIOBbIX CETEH.

33. IIse3omeTpuyecKkuit rpaduk.

34. OcHOBHBIE TPeOOBAHUS K PEKUMY JIaBJIICHUS B TETVIOBBIX CETAX.

35. YcranoBienue TpeOyeMOro THAPOCTATUYECKOTO U THAPOJUHAMHUYECKOTO

PEKHUMOB pabOThI CUCTEMBI TEILJIOCHAOKCHUS.



36. Beibop cmocoba nmnpucoeauHEHHs] aOOHEHTOB B  COOTBETCTBUU C
MbE30METPUUECKUMHU JIMHUSMH.

37. Knaccudukaiusi KOHCTPYKIUH TEITIONPOBOJIOB.

38.Ilon3eMHbIE KaHATBHBIE TPOKIAAKHA TETUIOBBIX CETEN.

39.I1o3emMHBIe OeCKaHANbHBIE MPOKIAIKH TEIUIOBBIX CETEH.

40.HanzemMHas mpoKJIaJiKa TEMJIOBBIX CETEH.

41.1TIpoMexxyTOUHBIE ONOPHI (HA3HAUEHHUE, OMPENETCHUE PACCTOSHUMA MEXIy
ONIOpaMH, KOHCTPYKTUBHOE UCIIOJIHEHUE).

42 HenoasuxHbie OTIOPBI (Ha3HaueHMeE, ONpEEIICHUE YCHWINH,
KOHCTPYKTHUBHOE UCIIOJHEHNE).

43.KomnieHcanus TeMIIepaTypHbIX AedopManuii (TEOPETUYECKUE OCHOBHI,
KJ1accu(ukays KOMIEHCUPYIOIIUX YCTPOMCTB).

44.0ceBble KOMIIEHCATOPBI.

45.PaguanbHas ¥ €CTECTBEHHAs! KOMIIEHCAIIMS TEMITEpaTypHBIX Jedopmariuii.

46.0OCHOBHBIE 3aBUCUMOCTH TEILIOBOI'O pacyeTa TEIIONPOBOIOB.

47.TemnoBoi# pacyeT MOJA3EMHBIX KaHAJIbHBIX TEIJIOMPOBOIOB.

48.TennoBoi pacyeT Mo3eMHbIX O€CKaHAIBbHBIX TEIJIOMPOBO/IOB.

49.TemnoBoi pacyeT TEeIUIONPOBOIOB HAJ3EMHOM MPOKJIAIKH TEIJIOBBIX CETEH.

50.TemnoBsie motepu 1 KO3GGHUIUEHT 3HPEKTUBHOCTH TEIIJIOBON M30JISIIHH.

S1.ITanenue Temneparypbl TEIJIOHOCUTEIS U BbIMAJACHUE KOH/ICHCATA.

52.I'mapaBnuueckas XapakTepUCTUKA TEIMJIOBOW CETH U CIOCOOBI  ee
ONPENCIICHUS.

53.I'napaBaryuecKuil pexXKUM 3aKPBIThIX TEIJIOBBIX CETEM.

54.T'upaBIuyecKuil peKUM OTKPBITHIX TEIIOBBIX CETEH

S5.I'mppaBnuueckas yCTOMYHUBOCTb.

56.'uapaBaduecKUil PEKUM TEIJIOBOH CETH C HACOCHBIMM Ha IOJAIOLIEM
TpyOOTIIPOBO/IE.

57.'uapaBivueckuil peXMM TEIJIOBOM CETH C HACOCHBIMH Ha OOpaTHOM

TpyOOTIIPOBO/IE.



58.I'mapaBnuuecKuii  peKUM  TEIJIOBOM  CE€TU C  HACOCHBIMHM W
JIPOCCENUPYIOIMMU MOACTAHINSMHU.

59.I'mapaBiryeckuii yaap B TEIUIOBBIX CETSAX.

60.HanexHOoCTh TEIUIOCHAOKEHUS.

61.Opranuzanust 3KCIuTyaTallid CUCTEM TEIJIOCHA0KEHUS.

62.0OcHOBHOE U BcrioMorarensHoe ooopyaoBanue TOLI.

63.TemnoBsie cxembl MapoTypOuHHBIX TILI.

64.TemnopukalnoOHHbIE TOJOTPEBATENIbHBIE YCTAHOBKH.

65.Koaddurment Termmopukaliid W ONPEACIICHHE €ro  ONTHUMAaJIbHOTO
3HAYEHMUS.

66.0Omnpenenenre ONTUMAaIbHOTO YIEIBHOTO NaJACHUS JTABICHHUS.

67.CoBmectHas padota TOL| n nukoBoM KOTEIBHOU paiioHa.

68.Mcnonib30BaHrEe BTOPUYHBIX SHEPTOPECYPCOB AJISl TEIIOCHAOKEHUSI.

69./cnonp30BaHNne COTHEUHON PHEPTUU TSI TETTIOCHAOKESHMUS.

70.Mcnosib30BaHuE Tr€0TEPMAIbHBIX BOJ.
Kpurepuu BbicTaB/IeHHsI OLIEHKHU CTY/IEHTY HA JK3aMeHe

K »sk3ameny pomyckaroTcsi 0O0yd4arolluecs, BBIMOJHUBIINE MPOTrpaMMy
o0Oy4eHus 0 JUCIUIUIMHE, MPOIIEIIINE BCE 3TAIbl TEKYILIEH aTTecTaliH.

Bbajiabl Onenka

(perTHUHTOB 3ayera TpeGoBanns k c(popMUPOBAHHBIM KOMIIETEHIMSIM

Oi1 OLIEHKH)

(cranmapTHas)

OneHka «OTIMYHO» BBICTABISIETCS CTYJEHTY, €CIU OH
ryO0OKO M HPOYHO YCBOMJI IPOTpaMMHBIA Marepual,
HUCUYCPIBIBAOMIC, IMOCICAOBATCIIBHO, YCTKO U JIOTMYCCKH

100-86 CTPOMHO €ro M3J1araeT, yMEEeT TECHO YBSI3bIBaThb TEOPHUIO C

MIPAKTUKOM, CBOOOHO CIPABISETCS C 3a/ladaMu, BOIIPOCAMH
«omauyHo» | M JAPYTMMU BHUJIaMU TPUMEHEHHS 3HAHWM, NpUYEM He
3aTpyJIHSAETCS C OTBETOM IPU BHUJIOM3MEHEHUH 3aJlaHuM,
UCIOJIb3YeT B  OTBETE MaTepual MOHOrpaduyecKoi
JUTEPaTyphl, MPAaBUIHLHO 0OOCHOBBIBAET MPUHATOE PEILIEHUE,
BJIaJICET PAa3HOCTOPOHHMMM HaBbIKAMM U INpUEMaMHu
BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.




OrneHka «XOpOII0» BBICTABIISIETCS CTYACHTY, €CIIU OH TBEPIO
3HACT MaTepuai, 'PaMOTHO U IO CYILECTBY U3JIaracT ero, He
JIOIyCKasi CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
«xopouwoy
85-76 MIPAaBUJILHO IIPUMEHSET TEOPETHYECKUE IIOJIOKECHUS IIPU
pelIeHUU IPAKTUYECKUX BOIPOCOB M  3a1ady, BJIAJEET

HCO6XOI[I/IMBIMI/I HaBbIKaMU U IPpUEMaMH UX BBITTIOJTHCHHS.

OueHKa «yJOBICTBOPHUTEIHFHO» BBICTABISICTCS CTYJNICHTY,
€CJIM OH UMEET 3HaHMs TOJIFKO OCHOBHOT'O MaTepHala, HO He
YCBOWII €0 JeTajeH, T0MyCKaeT HETOYHOCTH, HETOCTATOYHO
7561 «y0o61emeo- | NpaBWIbHBIC (QOPMYJIUPOBKH, HApPYLNICHHS JIOTHYECKOU
pUmenbHo» MOCJIEOBATEIBHOCTH B M3JIOKCHUH  MPOrPaAMMHOTO
Marcpurajia, HCIBITBIBACT 3aTPpyAHCHHUA TIPpHU BBIIIOJIHCHUA
MPAKTUYECKUX PadoT.

OneHka «HEyIOBJIETBOPUTEIBHO» BBICTABISETCS CTYNEHTY,
KOTOPBIM HE 3HACT 3HAYUTEIBHOM YacTU IIPOrPaMMHOIO
MaTepuaa, JIOITyCKAaeT CYyILLIECTBCHHBIE OLINOKH,

60-50 HEYBEpEHHO, C OONBIIMMH 3aTPyJAHCHUSMU BBITIOTHSICT
«Hey00e81ems

MPaKTHYECKHE paboTHI. Kak MpaBuUIIo, OLIEHKAa
«HEYJIOBJICTBOPUTEILHO» CTABUTCS CTYJICHTaM, KOTOpPHIE HE
MOTYT TIPOJIOJDKATH 00ydeHue ©€3 JONOITHHUTEIBHBIX
3aHATHI IO COOTBETCTBYIONICH AUCIUTUIUHE.

opumelbHo»

Kpurepuu BbicTaB/ieHNsI OLIEHKHU CTY/IEHTY HA 3a4eTe
K 3auery pomyckatoTcs o0Oywaroliuecs, BBINOJHUBIINE MPOTPaAMMy
00y4eHHs IO TUCUUIUIMHE, MPOIIEIINE BCE ATANbl TEKYIEH aTTeCTal1u.

Onenka TpeGoBannus Kk cpOpMHPOBAHHBIM KOMIIETCHIHSAM
CTyneHT moka3aja pa3BEpHYTBHI OTBET, MPECTABISIOMUNA COO0M
«324YTEHO» CBSI3HOE, JIOTUYECKOE, II0CJIEI0BATENBHOE packpbITHE

MOCTABJICHHOTO BOMPOCA, IIUPOKOE 3HaHWE JuTeparypsl. CTyaeHT
OOHapy>XWJI MOHMMaHUE MaTepuasia, 00OCHOBAHHOCTb CYXKICHHH,
CIIOCOOHOCTh TPHMEHHUTH NOJYyYEHHbIE 3HAHUS Ha IIPaKTHKE.
JlonycKaroTcsi HEKOTOPbIE HETOYHOCTH B OTBETE, KOTOPBIE CTYJCHT
HCTIPABIISIET CAMOCTOSTENBHO.

«He 324YTEeHO0» CryneHT oOHapyXHBaeT HE3HaHHE OOJbIIEH YacTH MpolIeM,
CBSI3aHHBIX C M3YYEHHEM BOIIPOCA, JIOMYCKAET OMMOKH B OTBETE,
MCKa)KaeT CMBICI TEKCTa, OECHOpsAI0YHO M HEYBEpEHHO H3jaraetr
marepuasn. JlaHHAas OIGHKAa XapakTepu3yeT HEJIOCTAaTKH B
MOJIrOTOBKE  CTYAEHTA, KOTOpbIE  SIBISIIOTCS ~ CEPhE3HBIM
MPENSATCTBHEM K YCIEMHONW TpPOo(PECCHOHAIbHOW U HAy4YHOU
JeSITeTbHOCTH.

OneHo4YHbIEe cpPecTBA /15l TeKYIel aTTecTaluu



Tekymass arrecranusi CTYJAEHTOB MO JUCHHUIUIMHE NOPOBOAUTCI B
COOTBETCTBUM C JIOKAJIbHBIMM HOpMaTuBHbIMU akTamu JIB®Y wu sBisercs
00s13aTENILHOIA.

Texymas arrectanus mpoBOAUTCA B (GOpME KOHTPOIBHBIX MEPOTPUSTHA
(TEcT, TBOPUECKOTO 3a7aHusl, PA3HOYPOBHEBBIC 3a]]a4H U 3a/1aHUs) TIO OLICHUBAHUIO
(hakTUYECKUX pe3yJbTaTOB OOYUYEHUs] CTYJEHTOB W OCYIIECTBIISICTCS BEIyIIUM
IIPEIOIaBaTEeIIEM.

OOBeKkTamMu OIIEeHUBAaHUS BBICTYIIAIOT:

— yueOHas NUCHMIUIMHA (aKTUBHOCTh Ha 3aHITHUSX, CBOEBPEMEHHOCTh
BBINOJIHEHUS PA3JIMYHBIX BUJOB 33IaHUN, MOCENAEMOCTh BCEX BHUJIOB 3aHATHUM 1O
aTTEeCTyeMOM JUCIUIUIUHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHU;

— YpPOBEHb OBJIQJICHUSI MPAKTUUYECKUMHU YMEHHUSIMH U HAaBBIKAMU IO BCEM
BUJIaM y4eOHOM padoThI;

— pe3yabTaThl CAMOCTOSITEIIBHON PaOOTHI.

CocraBnsieTcs KaJ€HOApPHBIM IUIAaH KOHTPOJIBHBIX  MEPOIPHUATHH IO
aucturinHe. OlleHKa MOCENaeMOCTH, aKTUBHOCTH OOYYaloluXCsl Ha 3aHSTHUSX,
CBOECBPEMEHHOCTh BBITIOJIHEHUSI PA3JIMYHBIX BUJIOB 3aJaHUIl BEIETCS HAa OCHOBE

’KypHaJja, KOTOpbIA BeET MPEnoiaBaTelib B TEUEHUE yueOHOT0 CEMECTpA.

Bonpocs 7151 codecenoBanmsi / ycTHOro onpoca (YO-1)

Paspnean 1.

1. Ilouemy pexypHOE OTOIUIEHHME Ha IPOMBIIIJIEHHOM MNPEANpPUATUN
CHIDKAET TOA0BOM pacxo/] TEIJIOTHI Ha OTOIJIEHHUE?

2. Kak oOecreunTh CHW)KEHHE TOTPEOJCHUs] TEIUIOBOM JSHEPruu Ha
BEHTUJISALIAIO?

3. Kak ¢ momompio rpaduka MpPOJOKUTEIBHOCTH TEIUIOBBIX HArpy30K
ONPENEINUTH NPOAOHKUTEIIBHOCTh MAKCUMYyMa JIEUCTBHS TEIIOBBIX HAarpy30K?

4. Kak ¢ nomompio rpaduka HpOAOIHKUTEIBHOCTH TEIUIOBBIX HArpy30K

ONTUMHU3HUPOBATH 3arpy3Ky UCTOYHUKOB TeII0CcHa0xeHus ¢ pasubiM KIT/1?



Urto siBnsieTcs TEIO(PUKAIIMOHHON CUCTEMOM TEIJIOCHAOKEHHUS?

5
6. B ugewm 3akmirouaercs sHepreTudeckas 3QPEeKTUBHOCTD TeIIODUKAIINH ?

7. B 4eM cOCTOUT HEOCTATOK OTKPBITHIX CUCTEM TEINIOCHAOKEHUS?

8. B dewm 3akit04aroTCs JOCTOMHCTBA U HEAOCTATKH TEIUIOHOCUTEIIS Tap?

9. Kak  mMOBBICHUTH  3HEPreTUYECKYyl0  3(PQPEKTUBHOCTH  BOJASHOTO
TEIUIOHOCUTES ?

10. [lepeuriciuTh HEIOCTATKU BOJSHBIX HEABTOMATHU3UPOBAHHBIX CHUCTEM
TEIUIOCHA0KEHUS C HEABTOMAaTU3UPOBAHHBIMU a0OHEHTaMU?

11. OcoOeHHOCTH, 3aBUCHMMON M HE3aBUCUMOH, CXE€M MNPUCOCIUHCHUS
a0OHEHTOB B BOJSHBIX CUCTEMAaX TEILUIOCHAOKEHUS?

12. KakoBbl npeuMylilecTBa U HEJAOCTATKU HJIEBATOPOB B y3JaX CMEIICHUS
nepej OTONMUTENIbHBIMU CUCTEMaMU?

13. B ueM 3akir04aroTcs MPEUMYIIECTBA CBA3AHHOIO PETYJIUPOBAHMS?

14. Yem oTnMyarOTCs aBTOMATUYECKUE PETYISATOPHI MPSIMOTO U HEMPSIMOTO
JnencTBus?

Pasnean 2.

1. Yem oOBACHSIETCS  OrPaHUYEHHOCTb MPUMEHEHUS  CKOPOCTHBIX
NIEKTPUYECKUX  BOJOHArpeBareleil B MECTHBIX  CHCTEMax  IOpSYEro
BOJIOCHA0XKeHUs?

2. OOBSACHUTH HEOOXOIUMOCTH LHUPKYJSALUHUA BOJABI B CHUCTEMAX TOPSYErO
BOJIOCHAOXEHUs?

3. Kak moBBICUTH THIAPABIWYECKYH) YCTOMYMBOCTH LUPKYJISIIUU BOJBI B
CHUCTEMAaXx ropsiuero BOJIOCHAOKEHUS?

4. Ilpm xakux ycioBusix TpeOyeTcs oOecreunBaTh 30HUPOBAHUE B
CUCTEMaXx ropsiuero BOIOCHAOKEHUS?

5. B uem 3akimioyaercs 1e1eco00pa3HOCTh AKKyMYJISIIUU TEIUIOTHl B
CUCTEMax ropsiuero BOAOCHAOKeHUs?

6. IlepeunciuTh METOABI BOJOMOJArOTOBKM B CHUCTEMax TOpSYEro
BOJIOCHA0XKeHUs?

7. llpuBecTH 3HAY€HHE MAKCHUMaJIbHOW W MHUHHUMAJIBbHOW TEMIIEPATYphI



ropsitueil BoJibl U1 OOBSICHUTD, YEM OHU MPOJIUKTOBAHBI?

Pa3gea 3.

1. H3MeHeHuEM Kakux MmapaMeTpoB BO3MOXKHO 0OECIeUnBaTh IEHTPAIBHOE
peryiupoBaHue B BOJSHBIX CHCTEMaX TEMJI0CHA0KEHUs?

2. 3amnucaTh ypaBHEHHE TEIJIOBOM MPOW3BOJUTEIHLHOCTH TEIIOOOMEHHOTO
arapara, OCHOBAaHHOE Ha 0e3pa3mMepHoit YIAEIbHON TEIIOBOM
MPOU3BOAUTENILHOCTU U OOBSICHUTH MapaMeTpbl B hopmyJie?

3. B uem cocrouT meTon pacyeTa rpaduka TemrepaTyp Mo COBMEIICHHOM
Harpy3ke OTOIUIGHHSI U TOPSYEro BOJOCHAOKEHHS B 3aKPBITBIX CHCTEMax
TerI0CHA0KeHus?

4. B dyeM 3aKkiIOyalOTCAd MNPEUMYILIECTBA KOJIMYECTBEHHOTO METO/AA
pEeryaupoBaHus TEIJIOBOM HArpy3Ku?

5. B uem 3akirodaercs OCOOCHHOCTH pacueTa peryjaMpoBaHHs TEIIOBOM
Harpy3Kd HE3aBUCHUMBIX CUCTEM TEIIIIOCHAOKEHUS ?

Paszpnen 4.

1. W3 kakoro yciioBusi BRIOMPAIOT PACCTOSTHUE MEXITY CEKIIMOHUPYIOIIUMHU
3aJIBU’KKAMU TETIOBBIX CETEN?

2. 3anmcath ypaBHeHHe bepHymm M OOBSCHUTH 3HAYCHHE MAapaMETPOB B
HEeM?

3. Kak npousBoauTcs nepexo OT €ANHUILL TaBJICHUS K €AMHUIIAM Haropa?

4. Yto Takoe 5KBHBAJICHTHAas M OTHOCUTEJIbHAs IIEPOXOBATOCTb CTEHKU
TpyOonpoBoa’?

5. M3  Kakoro  ycilOBHS  MHUHHAMAJIbHAs  BEJIMYMHA  JABJICHUS
ycTaHaBinuBaercd B pazmepe 0,05 MITa?

6. N3 xakux ycloBUH BBIOMPAIOTCS CXEMbI MPUCOEAMHEHUS aOOHEHTOB K
TEIUIOBBIM CETSIM?

7. Uro mpeACTaBiSIET NHE30METPUYECKUN Tpaduk W s Yero OH
HCHOJIb3yeTCs?

8. IloyeMy ruapaBIMUYECKUN pacyeT TEIUJIOBBIX CETEH MPOU3BOAUTCS B JIBa

ytamna?



9. B ueM 3aKIOYalOTCS  OCHOBHBIE TpPEOOBaHUS  KOHCTPYKLUSAM
COBPEMEHHBIX TEIUIONPOBOIOB?
10. CpaBHUTH CIIOCOOBI MOA3EMHON KaHAJIHLHOW 1 OeCKaHATBHOU TPOKIIAIKH
TEIUIOBBIX CETEN?
11. O6bacHUTH HA3HAYEHHUE HEMOIBUYKHBIX OIOP B TEIUIOBBIX CETIX?
12. O6bACHUTH HA3HAYEHHE CBOOOHBIX OTMOP B TEIIOBBIX CETIX?
13. Kakue ycwinsi u HanpsHKEeHUsT BO3HUKAIOT B 3aIlEMJIEHHOM YYacTKe
TpyOONpOBO/A NPU U3MEHEHUHU TEMIIEPATYPHI?
14.B uyeM 0COOEHHOCTM KOMIIEHCAlUM TEMIEPATypHBIX Jedopmanuii
OecKaHaJbHBIX TEIJIONPOBOIOB?
15. 3nauenune npenBapuTeNbHON pacTsKku [1-00pa3HBIX KOMIIEHCATOPOB U
Ha KaKyl0 BEJIMYMHY OHA OCYIIECTBIISIETCS ?
16. 3anucaTe ypaBHEHUE ISl ONPEAEIECHUs YIEIbHBIX TEIUIOBBIX MOTEPh U
OOBSICHUTH BEIMYMHBI B HEM?
17. O6bsicauTh cMbici  (popmynbl @DopxreliMepa B TEIJIOBOM pacyeTe
MOJI3EMHBIX TETJIONPOBOJIOB?
18. Kakue  neiicTBUs  HEOOXOAUMO  MPEANPUHSATH, €CIM  TajeHue
TEMIIEpaTypbl TEMNIOHOCUTEIS IPEBBIIIAET JOIYCTUMOE 3HaUeHUE?
Pasznea S.
1. [lpuBecTn ypaBHEHHE TOTOKOPACIPEAEICHUSI B TEIUIOBBIX CETAX IIO
METOJTy XapaKTEpUCTHK COTPOTUBIICHUS U OOBSICHUTH apaMeTpbl B HEM?
2.Kak MOXHO XapakTepu3OoBaThb THJAPABIMYECKYIO YCTOMYMBOCTH
TEIUIOBBIX CETEN?
3.'ne oObIYHO 3ajaeTcs HEWTpalbHAss TOYKa M C IOMOIIBID KaKoTo
YCTPOMCTBA OHA MOJEP>KUBAETCS ?
4. OObSICHUTD MPUUKMHBI BO3HUKHOBEHHS THAPABIMYECKOIO yJaapa U Kakue
CHIOCOOBI MPUMEHSIOTCS JJIs 3aIUThI?
5. [lepeunciuTh KpUTEPUM HAJAECKHOCTU TEIJIOCHAOKEHUA M JaTh UX
XapaKTePUCTUKY ?

6. Uto XxapakTepu3yer napaMeTp MoTOKa OTKa30B U KaK OH OnpeaessieTcs?



7. YKaXUTE OCHOBHBIE BUbI NUCIBITAHUI TEILUIOBBIX ceTel?
Pa3gea 6.

1. [IpuBectT  ympouieHHyl0  cxemy  mapotypounHod  TOLl u
0XapaKkTepU30BaTh €€ FJIEMEHTHI?

2.Kak  ompenensiercss ~ aOcoiitoTHas ~ AKOHOMHSA  TOIUIMBA  NpHU
Teropukanun’?

3.B dyem 3akmouaercs 3¢G(EKTUBHOCTh Ta30TypOMHHBIX YCTaHOBOK,
paboTaronmx B TEIIOPUKATUOHHOM pexUMe?

4. B 4eMm 3aki0o4yaroTCsi OCOOCHHOCTH HCIOJIb30BAHUS SEPHOrO TOIUIMBA
HA aTOMHBIX CTaHIUSAX TEIJIOCHAOKEHUS?

5. OcoOeHHOCTH HCIONb30BaHUS COJIHEYHOW DHEPruM s Iesei
TerI0CcHa0KeHus?

6. O0bAcHUTH 3(PPEKTUBHOCTH MNPEeOOpa3OBaHUs HUIKOMOTEHLIUATHHON
TEIUIOTHI Ha 1IeJIM TEIIOCHA0KEHHS C TOMOIIBIO TEIIOBBIX HACOCOB?

7.Ha 4em ocHoBaHa 3(G(EKTUBHOCT, NPUMEHEHHS IUIACTHHYATHIX

TENJI000OMEHHHUKOB B TEIJIOBBIX 3H€pr0y0TaHOBKaX?

Kpurepuu oueHuBanus

Onenka TpeboBanus

«324YTEHO» CryneHT noka3ai pa3BepHYTHIN OTBET Ha BOIIPOC, 3HAHUE
JIUTEpaTypbl, OOHAPYX U NOHUMAHUE MaTepHaa,
00OCHOBAHHOCTD CYX/ICHUI, HETOYHOCTH B OTBETE UCIPABIISIET
CaMOCTOSITEIILHO.

«He 324YTEeHO0» CryneHT oOHapyKMBaeT HE3HAHHE BOIIPOCA, HEYBEPEHHO H3J1araeT
OTBeET.




