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Размещенное изображение


1. Ilesiu ocBoOeHMsI AU CITUTLIHHBI

K ocHOBHBIM 1eJsIM OCBOCHUSA JUCHUIUIMHBI «VH)XEHEpHbIE OCHOBBI
ra30CHA0KEHHS» CIIeIyeT OTHECTH:

— ¢opMUpOBaHKE 3HAHUN O COBPEMEHHBIX MPUHIIUIIAX, METOJIaX U CPEICTBAX
NPOEKTUPOBAHUA M KOHCTPYMPOBAHHSI CHUCTEM Ta30CHAOXKEHHWsS, HWCIBITAHUUA U
KOHTPOJIS UX TEIJIOTEXHOJOTHYECKHUX MapaMeTpoB;

— H3y4eHHE CHOCOOOB TMOBBIIIEHUS 3(PGHEKTUBHOCTH SKCILTyaTalluHy,
MPOCKTUPOBAHUSI W KOHCTPYUPOBAHMS CHUCTEM Ta30CHAOXKEHHUs, BbIpaOOTKa
HAaBBIKOB Yy CTYJEHTOB CaMOCTOATENbHO (QOpMYyIHpOBaTH M pElIATh 3a/layu
ONTUMM3AIMY TAPAMETPOB CUCTEM Tra30CHAOKECHHS.

— TOATOTOBKa CTYAGHTOB K  JEATEIbHOCTH B  COOTBETCTBUU C
KBATM(PUKALIMOHHON XapaKTepUCTUKON OakajgaBpa 1o HanpaBJICHHUIO, B TOM YHCIIe
¢bopMupoOBaHHE YMEHUH IO BBISIBICHUIO HEOOXOAMMBIX YCOBEPIICHCTBOBAHUHN U
pa3pabOTKe HOBBIX, Oosiece HSPGEKTUBHBIX METOJOB MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS CUCTEM Ta30CHA0KCHHSI.

K ocHOBHBIM 3aJayamM OCBOEHHUS IUCHUIUIMHBI «VHXEHEpHBIE OCHOBBI
ra30CHA0KEHHS» CIEeyeT OTHECTH:

— BBIpabOTaTh HABBIKK y CTYACHTOB CAMOCTOSITENHHO (HOPMYITHPOBATH 3adaUn
POEKTUPOBAHUA U KOHCTPYHPOBAHUS CHCTEM T'a30CHA0KECHNS;

— HAYYUTh MBICIUTh CUCTEMHO Ha IpUMepax IMOBBIIIEHUS YHEPreTHUECKON
3p(EKTUBHOCTH  CHUCTEM  Ta30CHAOKEHUS C  Y4YETOM  TEXHOJOTMYECKHX,
HKOJIOTUYECKUX U SKOHOMUYECKUX (PAKTOPOB;

— HAY4YUTh aHAJIM3UPOBATh CYLIECTBYIOLIME METOAbl NPOEKTUPOBAHUA U
KOHCTPYHpPOBAaHUSI CHUCTEM ra3ocHaOeHHus, pa3paldaTeiBaTb UM  BHEAPATH
HEOOXOJUMbIE M3MEHEHHs] B HMX CTPYKType C TO3ULUUH  IOBBIILICHUS
3¢ (HEKTUBHOCTH U SHEPrOoCcOEPEKEHUS;

— gmatb  uWHGOPMALMIO O HOBBIX METOAAaX TNPOCKTUPOBAHUA U
KOHCTPYHPOBAHUSI CHCTEM Ta30CHA0XEHHs B OTEYECTBEHHON U 3apyOexHOM
MPAaKTHKE, pPa3BUBaTh CIOCOOHOCTH OOBEKTHBHO OIICHHBATH MPEUMYIIECTBA U
HEJOCTaTKU TaKUX METOJIOB, KaK OTE€UECTBEHHBIX, TaK U 3apyOeKHBIX;

—  HAYYyUuTh  aQHATM3UPOBATh  PE3yNbTaThl  NPOCKTUPOBAHUA U
KOHCTPYHPOBAHUS CUCTEM ra3o0CHa0XeHU, MIPOU3BOIUTH TIOMCK
ONTUMHU3ALMOHHOTO PEIIEHUS C IIOMOIIBbIO BCEBO3MOXHBIX METO/IOB.

2. Mecto nucnuminnbl B cTpykrype OOII 6akanaspuara

Hucuunnuna «/HXeHepHble OCHOBBI Ta30CHA0KEHHS» OTHOCHUTCA K YHUCIY
poeCCHOHANIBHBIX YUYEOHBIX JUCIHIUIUH 1O BHIOOPY 0a30BOTO ITMKIIA OCHOBHOU
oOpazoBaTeILHON TporpaMMbl OakaiaBpuara.

Hucuunnuna «V/HXeHepHble OCHOBBI Ta30CHA0XKEHUS» B3aMMOCBS3aHa
JIOTHYECKH U COAEPKATEIbHO-METOJAMYECKH CO CIEAYIONUMH TUCIUIUIMHAMU U
npaktukamu OOIT:

- MeTobl pacueTra ra3opacipeeIuTeIbHBIX CUCTEM U YCTAaHOBOK;



- OCHOBBI IPOEKTUPOBAHMS U pacyeTa anmnapaToB YHEPTETUKH;
- TexHOonOrMUYECKNE SJHEPrOHOCUTENIN U SHEPTrOCUCTEMBI IPEATIPUATUM;
- 'uOpuHBIE CHIIOBBIE SHEPTOYCTAHOBKH.

3. [lepevenb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS M0 AUCHUILIHHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMBIMHU Pe3yJIbTATAMH O0CBOEHUSA
0o0pa3oBaTe/IbHOI NMPOrPaAMMBbI

B pesynbraTe OCBOEHUS JUCHUIUIMHBI (MOIyds) Yy  OOydaroumuxcs
bopMUpYIOTCS  CIACAYIOUIME KOMIIETEHIIMM W JOJDKHBI OBITh JOCTUTHYTHI
CJIEYIONTHE PE3yJIbTaThl OOYYEeHHs Kak 3Tan (OPMHUPOBAHHS COOTBETCTBYIOIINX
KOMITETCHIIN:

B pesyasbTare

O0CBOEHHS
Kon o0pa3oBaTesibHOI IlepeueHb MIAHNUPYeEMBbIX Pe3yJbTATOB
KOMIIeTeHI[UH NpOrpamMmbl 00y4eHHUsI MO AUCUUILINHE
o0yyarommiicst 10J7KeH
00J12a1aTH
ITK-7 Pa3pabotka ninaHos 3HATH:
IJIAaHOBO- ® OCHOBHBIC PUHITUIIBI COOpA U aHATH3a
PeIyTPEaUTEeITLHBIX MCXOJIHBIX JIAaHHBIX B COOTBETCTBUU C
pemonToB (IITIP) u HOPMAaTHBHOM JTOKYMEHTalUEH
rpaMKOB TEXHUYECKOTO | yMeTh:
obcyxusanus (TO) ® CIIOJIb30BaTh HOPMATHUBHYIO

JOKYMEHTALMIO TIpu cOope U aHau3e
MCXOJIHBIX TAaHHBIX /Ui pa3pabOTKH
sHEprocOeperaroIuX MEPOPUATHHA
BJa/IeTh:
e MeTojaMu cOopa M aHalIn3a UCXOIHBIX
JTAHHBIX B COOTBETCTBHH C HOPMAaTUBHON
JIOKYMEHTaLUen

OO0mmast Tpy10eMKOCTh AUCITUIUIMHBI COCTABISIET 4 3a4€THbIC €JIUHUIIBI, T.C.
144 axanemudeckux vaca (M3 HUX 72 4ac — caMOCTOsITelIbHAsi paboTa CTyJACHTOB).

Paznensr nuctmmmmiel « TormmBocHAOKEHNE» U3YYAIOTCSl HA TPEThEM Kypce.

Tpernii cemectp: nexkuun — 54 yaca, ceMHHapcKue 3aHATUSA — 18 yacos,
dbopma KOHTPOJISI — 3a4eT.

Ctpykrypa U  colepKaHU€ JUCHMIUIMHBI  «VHXEHEpHbIE  OCHOBBI
ra30CHa0KeHUs» 10 CPOKAM M BUJAM pabOThI OTPAKEHbI B IPUIIOKCHUH.

Copep:xanue pa3aesoB JUCUUIINHbBI

Tperui cemectp:

Tema 1. BBenenue

Lenp u mpuoputeThl JHEpreTuyeckon ctpareruu Poccun Ha nepuox qo 2021
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roga. OcHoBHble dakTopbl pazButus TOK. DHeprernueckas 3(Pp¢GeKTUBHOCTD.
OcHoBHbIE Ta3oBble  MecTOpoxkaeHus: Poccuu. OCHOBHbIE  HampaBieHUS
UCIIOJB30BaHus raza. Posb razoo0pasnoro tomimsa B TOK.

Tema 2. I'oproune rassi

Knaccudukanus roprounx ra3zo. ['oprounie KOMIIOHEHTHI, BXOJSIINE B COCTAB
ra3oB. bannacTHbIE KOMIIOHEHTBI, BXOJSIIME B COCTAB ra30oB. ['pymnmbl BpeaHbIX
npUMecel, colepkalluxcs B rasax. l'oproune 37eMeHThl, npeoOiajarolue B
IPUPOAHBIX Ta3ax YUCTBIX W KOHACHCATHBIX MECTOPOXICHHUM, B IIOIYyTHBIX, a
TaKk’K€ B KOKOCOBBIX, HE(TAHBIX U TI'€HEPAaTOPHBIX razax. dusmko-xummyeckue
CBOMCTBA CXKW)KCHHBIX Ta30B. Teruiora cropaHus IPUPOAHBIX T'Aa30B YHUCTBIX U
KOH/ICHCATHBIX MECTOPOXK/ICHUH, MOMYTHBIX HE(PTAHBIX, CKUKEHHBIX, KOKCOBBIX U
IEHEPATOPHBIX Ia30B. BA3KOCTh U TEINIOEMKOCTH I'a30B.

JloObI4a mpUpOHBIX ra30B YUCTBIX U KOHJIEHCATHBIX MECTOPOKIEHUM, COOp
MOMYTHBIX HEPTAHBIX ra30B. TpaHCHOPT BIaXHBIX ra3zoB. Kopposus metamia tpy0
u apMmatypbl. CrocoObl OYHMCTKH Ta3a OT cepoBojopoaa. PHU3MKO-XMMUYECKUN
METOJ OCYWIIKM Ta30B. MaructpaibHblii Ta30lpOBOJ, €ro KOHCTPYKLHS.
TpancriopTupoBaHue Ta3a [0 MarucTpajbHbIM  Ta3onmpoBoaaMm. Meroasl
BbIPaBHUBAHUS HEPABHOMEPHOCTH Ira30MOTPEOICHUS.

Tema 3. I'opoackue cucreMbl ra30CHAOKeHUS

Knaccudpukanuss razompoBogoB. CucreMbl ra3oCHAOXKEHHS TOPOJIOB.
®dakTophl, BIMAIOIIME Ha BBIOOP CHUCTEMBI A TopojAa. XpaHWIMILA Trasa.
Onpenenenue IIPOIy CKHOU CIOCOOHOCTH ra3onpoBOJOB. Cucrema
ra3ocHaOkeHus.  MarTepuanbl,  UCHOJB3YIOLUIMECS  NpPU  CTPOUTEIILCTBE
ra3onpoBOJOB, MX JOCTOMHCTBA M HeaocTaTku. [Ipokiagka ra3onpoBOJOB IO
TEPPUTOPUHU TOPOJOB M MPOMBINUICHHBIX MpeAnpudatuii. KoHTposaps 3a kauecTBOM
CBapHBIX COEIMHEHMI, CcrocoObl cBapku. lIpaBuna mnpokjgagkyd ra3onpoBOJIOB.
Tunel 3an0pHOM apMaTyphl U 000PYIOBAHUS Ha ra30npoBoAax. ['a30Bbie KOJIOALII.
KonnencarocOopuuku. I'ugpozaTBopsl. KomneHncaTopsl.

Tema 4. 'mapaBiauvecKkuil pacyer ra3oBbix ceTeu

PacueTHble pacxoapl raza Ha y4acTKax CETH C PABHOMEPHO paclpeaeICHHON
Harpy3koil M Ha y4acTKax CETH C COCPEJOTOYEHHBIMH pacxojamu. OmpeneneHue
IIOTEePhb JABJICHMS Tra3a Ha TpEeHUEe. [ HWApaBIMUYECKOE CONPOTUBJIIEHHUE IS
Pa3IMYHBIX PEXKUMOB IBMKECHUSA. [ HIPaBIMYECKUN pacueT 3aK0JIbLIOBAHHBIX CETEN
HU3KOTO JaBjeHUs. PacyeT TyNmHMKOBBIX ra3onpoBOAOB. ['MApaBIMYECKUN pacyeT
3aKOJBIIOBAHHBIX W TYNHUKOBBIX CETE€H BBICOKOTO (CpPEOHEro) MaBJICHUS.
['mpopaBinueckas yBsi3Ka 3aKOJIbLIOBaHHBIX ceTel. [loTepu naBieHust Ha TPEHHUE HA
y4acTKax B CETSAX HU3KOTO M BBICOKOTO AaBiicHUs. [loTepu maBieHHsI B MECTHBIX
COMPOTUBJICHUSX TOPOJICKUX U OOBEKTOBBIX CETEH.

Tema S. Peryasitopbl faBjieHust
3agaya W TNOPUHIUMI PETyJIUpoOBaHUs JdaBieHus Ta3a. Kriaccudukarus
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pEeryisiTOpoB  JABJEHUS; MNPUHUUI  pabOThl  peryisTopoB. OmnpejeneHue
MIPOITYCKHOW CITIOCOOHOCTH peryiisatopa nasienus. [logdbop perynsaropoB naBieHus.
[TpunuunuansHas texHosorudeckas cxema I'PII. Cxema I'PC, ee obopynoBaHue,
apromatuka u KUIIL.

Tema 6. IlpomblnieHHBbIE CHCTEMbI TA30CHAOKEHUS

[IpuHIMOMATBHBIE CXEMbl MPOMBIIUICHHBIX CHUCTEM Ta30CHAOKEHUS U HUX
kiaccudukaiys. OnpenesieHre pacCueTHBIX PACX0JI0B ra3a Ha pacyeTHBIX ydacTKax
B MEXKIIEXOBBIX M BHYTPHIIEXOBBIX razomnpoBojax. OrnpenenceHue OaBICHUS B
Hayaje ¥ KOHIIC KaKJIOM CTYIEHH CXEeMbI razocHaOxeHus. OmnpeaesieHue BhICOTHI
JTLIMOBOM TpYyOBI. CxeMa 00OBSI3KH MEKIIEXOBBIX Ta30IPOB0I0B. PaboTa KOTEIHHOIA.
O¢ddexTuBHOCTH pabOTHI KOTIIA.

Tema 7. IloTpeOsieHue ra3a NPOMBINLICHHBIMH MNPEINPUATUAMH H
o0bexkTamu KKX

OnpeneneHue TOMOBBIX PacxojoB Taza mnotpedutensmu. Kiaccuduxanus
noTpeduTeneit nmo kareropusam. OnpeaeneHne pacuieTHOr0 YaCOBOr0 pacxoja rasa
CeTSIMU HU3KOTO JaBlIeHHs. PacueTHble 4acoBble pacxoibl raza MOTPEOUTESIMHU,
MOJICOEIUHEHHBIMU K CETH BBICOKOTO JIaBJICHHS.

Tema 8. Ikcmuryartanus CHCTEM ra30CHA0KEeHUS

HcnpiTanuss r1a3omnpoBOJOB IIPU  MOJCOCAUHEHHMM UX K JCHCTBYIOLIUM
ra3oBbIM ceTsiM, TIponayBka. McmblTanuss u npuemMka B skcmuryaranuio [PIT,
HacTporika mapamerpoB ['PII B mpouecce skcruryaranium B 3aBUCUMOCTH  OT
pexuma mnoTpeOsnenuss raza. HeucnpaBHoctu oOopynoanusi ['PII. Mepsr
O0e3omacHOCTM  MpU  OOCITY)KMBAaHMM  CHUCTeMbl  rasocHaOwxenusi, [PIL
ABTOMATU3UPOBAHHBIE  CUCTEMBI  JUCIETUYEPCKOTO  YIPABJIEHUS  T'a30BbIM
XO3SIUCTBOM.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Meroguka  mpenopaBaHMs — OUCHMIUIMHBL  «VIH)KEHEpHBIE  OCHOBBI
ra3oCHa0KEHUsS» W pealu3alus KOMIIETEHTHOrO TMOAXO0/Ja B H3JIOKEHUH U
BOCIIPUATUM MaTepHUala IIpeayCMaTpUBaeT UCIIOJIb30BAHUE CIEAYIOIIMX aKTUBHBIX
Y MHTEPaKTUBHBIX (HOPM MPOBEJEHUS TPYIIOBBIX, MHIUBUAYATbHBIX, &y TUTOPHBIX
3aHIATHI B COYETAaHHHM C BHEAYJUTOPHON paboTOl ¢ 1enbio (GOpPMHUPOBAHUS U
pa3BUTHS MPO(HEeCCUOHATBLHBIX HABBIKOB 00YUYaAIOIINXCSI:

— MOATOTOBKA, MPEJCTABICHNE U OOCYKICHHE MPE3CHTALNNA Ha CEMUHAPCKUX
3aHATHSX;

— OpraHu3auusi M IPOBEICHHUE TEKYIIEro KOHTPOJS 3HAHUM CTYJIEHTOB B
dhopme 6J1aHKOBOT'O TECTUPOBAHUS.

VY nenbHbINA BeC 3aHATUNA, TPOBOJMMBIX B MHTEPAKTUBHBIX (pOpMax, ONpeesieH
IJIABHOW 1IEJIbI0  00pa30BaTENbHOW NPOrpaMMbl, OCOOEHHOCTHIO KOHTHHIEHTA

5



oOydarommxcss W CoAep)KaHueM  JUCHMIUIMHBI  «MHXeHepHble  OCHOBBI
ra3oCHaOXKEeHHs» W B IIEJIOM IO JUCHUIUIMHE cocTaBisieT 50% ayauTOpHBIX
3aHATUNA. 3aHATUA JEKIMOHHOTO TUMa cOCTaBisAoT 50% oT o0bema ayIUTOPHBIX
3aHSITUU.

6. OueHoYHbIE CPeACTBA /ISl TEKYIIEr0 KOHTPOJIS yCIIeBaeMOCTH,
NPOMEKYTOUYHOM ATTEeCTALMH M0 MTOraM OCBOEHHUS JUCHHUILUINHBI U y4eOHO-
MeToAu4YecKoe odecreyeHue CaMOCTOATEIbHOM padoThI CTY/ACHTOB

B mnpouecce oOydeHHs HUCHOJB3YIOTCS CHEAYIONIME OICHOYHBbIE (HOPMBI
CaMOCTOATENLHON pabOThl CTY/IEHTOB, OLIEHOYHbBIE CPEACTBA TEKYILIEro KOHTPOJIS
YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTAII:

B nsaTom cemecrtpe:

—pedepar 1o  Teme:  «VHXKEHEpHBIE ~ OCHOBBI  Ta30CHAOKCHUS
(MHAUBUTYATBLHO JJISI KAXKJI0TO 00Yy4aromierocs);

— TIOTOTOBKA M BBICTYIUICHHME HA CEMHHAPCKOM 3aHSATHU C JOKIAIOM |
o0CyXJIeHHEeM Ha TeMy «MeTO bl MPOCKTHPOBAHMS Ta30BBIX CETECI»;

OrneHOYHBIE CpEACTBA TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOTPOCHI M 3adaHusi B ¢GopMe OIaHKOBOTO TECTUPOBAHMS, IS
KOHTPOJISI OCBOCHUS OOYYAIOIIMMUCS Pa3AeoB TUCIUILIMHEI, 3amuTa pedeparos,
pelieHue 3a1a4.

OOpa31pl  TECTOBBIX 3aJlaHUN, KOHTPOJIBHBIX BOMPOCOB M 3aJaHUN ISt
MPOBEICHUS] TEKYIIEro KOHTPOJS, HK3aMEHAIMOHHBIX OWJIETOB, IMPHUBEICHBI B
MPUIOKEHUU.

6.1. ®oH/ OLCHOYHBIX CPEACTB AJIs NPOBEACHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIUXCc M0 JUCUUILINHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOeHHUs 00pa3oBaTe/JbLHOM NPOrPaMMBblI.

B pesynbrare ocBOeHUS TUCHMILUIMHBI (MOAYJIsA) (DOPMUPYIOTCS CIETYIONINE
KOMITETCHIIUH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeJbHON MPOrpaMmMbl 00yUarouIuiicst
KOMIICTCHIIUH JOJI2KeH 00/1a1aTh
ITK-7 Pa3paboTka niaaHoB miIaHOBO-TIpeynpeauTenbHbIX peMoHTOB (III1P) u
rpa¢gukoB TexHu4deckoro oocmyxuBanus (TO)

B mporiecce ocBoeHusi 00pa3oBaTenbHOM MPOTPAMMBI TaHHBIE KOMIIETEHITUH,
B TOM YHUCJIE€ HX OTACJIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIOATAITHO B XOJE



OCBOCHHS OOYyYaIOUIMMHUCS AUCUUIUIMH (MOJyJei), MPAaKTUK B COOTBETCTBUU C
y4eOHBIM TJIAHOM U KaJICeHJapHBIM rpadukoM y4eOHOTO mpoiiecca.

6.1.2. Onucanue noka3arejeid ¥ KpUTepHeB OLICHMBAHUSA KOMIIECTEHIIU,
(popMupyeMBIX 110 UTOraM OCBOCHUS AUCHUILIHHBI (MOAYJISA), ONMCAHUE HIKAJ
OLICHUBAHMS

[Toka3zarenem OLICHUBAHU A KOMHCT@HHI/Iﬁ Ha Ppa3JIMYHBIX OJTalldX HX
q)OpMI/IpOBaHI/I}I ABJIACTCS JOCTHIKCHHC 06y‘{aIOHIHMI/ICSI IIIAHUPYCEMBIX

pe3yJIbTaTOB OOYYEHUS M0 JUCIUTIIMHE (MOJIYIIIO).

IIK-7 - Pa3paboTKka mjiaHoB IJaHOBO-NIpeaynpeauTeabHbiXx peMoHToB (IIIIP) u rpaduxos
TexHu4eckoro oocay:xxkupanus (TO)

Kpurepun onieHuBaHus
Ouenka
«XOpOo1I0» Ounenka
Ouenka Ouenka P
(3auTeHo) «OTJIUYHO»
«HEY/10BJICTBOPHUTEJ | «yI1OBJIETBOPHUTEIb
IMoka3arens WU (3a4TeHo) uin
bHO» (He 32UYTEHO0) HO» (3aYTEHO) WU N
N NMOBBINIEHHBI BbICOKHI1
WIN OTCYTCTBHE HHU3KOH YPOBEHb N
il ypoBeHb YPOBEHb
chopMupoBaHHOCTH O0CBOEHUSA
0CBOEHMSI 0CBOEHMSI
KOMIIeTEeHIIM U KOMIIETEeHIIU U
KOMIIETEHI[H | KOMIETEeHUHH
"
3HATD: OO6yuaromuiics OO6yyarommiics O6yuaromumiic | OOyyarouuiic
METOAUKH JIEMOHCTPHUPYET JTEMOHCTPUPYET s s
coopa u MIOJIHOE OTCYTCTBHE HEMOJIHOE JEMOHCTPHUPY | JEMOHCTPUPYE
aHaimn3a WJIM HEIOCTaTOYHOE COOTBETCTBHE €T YaCTUYHOE | T MOJHOE
HCXOJIHBIX COOTBETCTBHUE CJIeIYIOIINX COOTBETCTBUE | COOTBETCTBHUE
TAHHBIX TSI CICNYIOMINX 3HAHUM: | 3HAHUM: METOJUKH | CICTYIOUIUX CJIEYIOIINUX
MPOEKTUPOBA | METOAMKHU cOopa u cbopa u aHanmza 3HAHUM: 3HaHUI:
HUSA aHaJIn3a UCXOIHBIX WCXOJIHBIX JIAaHHBIX | METOJMKHU METOIMKHU
OHEProOOBEKT | NaHHBIX AJIS JUISt cobopa u cbopa u
OB U UX MIPOCKTUPOBAHUS MPOSKTUPOBAHUS aHanmn3a aHanmsa
JJIEMEHTOB B | DHEPrOOOBEKTOB M UX | SHEPTOOOBEKTOB U | UCXOJTHBIX MCXOJIHBIX
COOTBETCTBUH | DJIEMEHTOB B WX DJIEMEHTOB B JAHHBIX TS JAHHBIX IS
c COOTBETCTBUU C COOTBETCTBUU C MPOEKTUPOBA | IPOEKTUPOBAH
HOPMAaTUBHOM | HOPMAaTHUBHOMN HOPMaTUBHOMN HHUS us
JOKYMEHTAlM | JOKyMEHTaluen JOKyMEHTaluen JHEPTrOOOBEKT | IHEPrOOOBEKT
en . Jomyckatores OB M UX OB U UX
3HAUYUTEIbHbIE 3JIEMEHTOB B | SJIEMEHTOB B
OIIHUOKH, COOTBETCTBUHU | COOTBETCTBUH
MPOSIBISETCS c c
HEJI0CTaTOYHOCTh HOPMAaTUBHOM | HOPMATHBHOMN
3HaHUH, MO ALY JOKYMEHTAalM | JOKyMEHTaIue
MokKasaTeliei, en 17§
oOyuJatroruiics , HO , CBOOOTHO
WCTIBITHIBACT JIOTTYCKAIOTCS | ONIEPUPYET
3HAUYUTENbHbIE HE3HAYUTENIbH | mpruodpe-




3aTpyIHEHUS NpU ble OIIMOKHU, | TEHHBIMHU
OTIEpUPOBAHUU HETOYHOCTH, | 3HAHUSMHU.
3HAHUSAMH MIPH UX 3aTpyIHEHUs
MePEHOCE HAa HOBBIC | MPHU
CUTYallUH. AQHAJIUTUYECK
ux
orepanusx.
yMeTh: OOyuJaromumiics He OO0yuarommiics OO6yuarommiic | O0ydarommiic
cobuparp u yMEeT WU B JIEMOHCTPHPYET o o
aHAJIM3UPOBAT | HEJOCTATOUHOMI HEMOJIHOE JEMOHCTPHUPY | IEMOHCTpUpYE
b UCXO/HBIE CTCTICHH YMEET COOTBETCTBUE €T YaCTUYHOE | T MOJIHOE
JaHHbIE JJI5 coOupars u CJIETYIOIINX COOTBETCTBUE | COOTBETCTBUE
MPOSKTHPOBA | AaHAJTU3UPOBATH YMEHUH: coOuparh | CACAYIOIUX | CIEXYHOIIUX
HUS UCXOJHbIE JaHHbBIE Y aHAJIU3UPOBATh YMEHHIA: YMEHHI:
9HEProOOBEKT | JJIs MPOSKTUPOBAHUS | UCXOJHBIC JaHHBIE | cOOMpaTh U cobuparp u
OB U UX SHEProoObEKTOB U UX | TS aHAJIM3UPOBAT | AaHATTU3UPOBAT
JJIEMEHTOB B | DJIEMEHTOB B MIPOCKTHPOBAHHUSI b UCXO/IHBIC b UCXO/THBIC
COOTBETCTBUH | COOTBETCTBUU C SHEProoOBEKTOB U | JaHHbBIE ISt TaHHbIE 151
C HOPMATUBHOM WX JJIEMCHTOB B POEKTUPOBA | MPOCKTHPOBAH
HOPMATUBHOH | TOKyMEHTAlUEH, COOTBETCTBUHU C HUS usi
JOKYMEHTAI! | BBITOJHSTH HOPMAaTUBHOM HHEPrOOOBEKT | IHEPrOOOBEKT
eit MPOEKTHBIE pacueThl | TOKyMEHTalHeH. OB U UX OB U UX
JHomnyckatorcst JJICMEHTOB B | 3JICMCHTOB B
3HAYUTENbHbBIE COOTBETCTBUH | COOTBETCTBUU
OImuOKH, c c
MIPOSIBIISCTCS HOPMATUBHOM | HOPMATUBHOMN
HEI0CTaTOYHOCTh JOKYMEHTAI! | JIOKYMEHTAIIHE
YMEHUH, 10 psALY el. YMeHnus . CBoOOIHO
MoKazareneu, OCBOCHBI, HO | OTIEPHPYET
oOyyaromuics JOTYCKAlTCA | MPUOOPETECHHBI
WCIIBITHIBACT HE3HAYUTEIIbH | MU YMEHUSIMH,
3HAYUTENbHbBIE ble OIMOKH, | MPUMEHSET X
3aTpyIHEHUS TIPU HETOYHOCTH, | B CHTYyaIUsIX
OTIepUPOBAHUU 3aTpy/IHEHUSl | TIOBBIIICHHON
YMEHUSMU TIPU UX | TIPU CIIO’)KHOCTH.
MEePEHOCE HAa HOBBIE | AHAIUTUYECK
CUTYaIIUH. nux
oreparusx,
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaH/IapTH
bIC CUTYAIIHH.
BJIA/IETh: OO6yuaromuiicst He Ob6yuarommiics O6yuarommiic | OOyyaromuiic
METOJIaMU BJIQJICCT WIH B BIIAJICET METOJAMHU | 51 YACTUYIHO sl B TIOJIHOM
coopa u HEJI0OCTaTOYHOMN cOopa u aHanm3a BIIJICET o0beme
aHanm3a CTETICHH BIaJleeT WCXOJHBIX IaHHBIX | METOJIaMU BJIa/IeeT
HCXOTHBIX MeToJIaMu cOopa 1 TSt coopa u MeTOoJIaMu
TAHHBIX JUIS | aHAM3a UCXOTHBIX MIPOEKTUPOBAHHUS aHaym3a cbopa u




IIPOEKTHPOBA | NaHHBIX JJIS 9SHEProoOBEKTOB U | UCXOAHBIX aHaJIn3a
HUs IIPOEKTHPOBAHHUS UX 2JIEMEHTOB B JaHHBIX JUIS UCXOAHBIX
HEProoOBEKT | IHEProOOBEKTOB U UX | COOTBETCTBHUH C IIPOEKTUPOBA | TAHHBIX JJIS
OB U UX AJIEMEHTOB B HOPMaTUBHOMN HUs IPOEKTHPOBAH
JJIEMEHTOB B | COOTBETCTBHH C JOKYMEHTaluen B 9HEProoObEKT | us
COOTBETCTBUHM | HOPMAaTUBHOU HETIOJHOM 00beMe, | OB M UX HHEPTOOOBEKT
c JOKyMEHTaluen JOIIyCKaKOTCs JJIEMEHTOB B | OB U UX
HOPMAaTUBHOM 3HAQ4YUTEIIbHBIC COOTBETCTBUU | JJIEMEHTOB B
JOKYMEHTalu OLIMOKH, c COOTBETCTBUU
en IPOSBJISAETCS HOPMaTUBHOH | C
HEJ0CTaTOYHOCTh JOKYMEHTaly | HOPMaTUBHOU
BJIAJICHUS €ll, HaBbIKU JIOKyMEHTaLne
HaBBIKAMU 110 Py | OCBOEHBI, HO | i, CBOOOJHO
IIOKa3aTeei, JIOIYyCKAIOTCs | IPUMEHSET
OOyuarouuiics HE3HAYUTEIbH | IIOJIyYCHHBIE
UCIBITHIBAET pl€ OIIMOKH, | HAaBBIKU B
3HAYUTENIbHBIE HETOYHOCTH, | CUTyalMsX
3aTpyAHEHUS IIPU 3aTpy/IHEHUSl | MOBBIIICHHON
IIPUMEHEHUH pu CJIOKHOCTH.
HAaBbIKOB B HOBBIX AHAJIMTUYECK
CUTyalUsX. ux
onepanusx,
IIEpeHoce
YMEHUH Ha
HOBBIE,
HECTaHJapTH
bl€ CUTYaLIUH.

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4eT.

[IpomexxyTouHas aTTecTanusi o0ydaromuxcs B popme 3au€ra NpOBOAUTCS IO
pe3yibTaTaM BBINOJHEHUSI BCEX BUJOB Y4Ye€OHOW pabOThl, MPeayCMOTPEHHBIX
y4eOHBIM IJIAHOM IO JAHHOW AMCHMIUIMHE (MOIYJIO), MPU 3TOM YUYHUTHIBAIOTCA
pe3ynbTaThl TEKYIEr0 KOHTPOJSA YCIEBAaEMOCTH B TedueHHe cemecrTpa. OneHka
CTENEHU JOCTIXKEHUSI O0yYaroIMMUCS IJIAHUPYEMBIX PEe3yJIbTaTOB OOY4YEHHs IO
JUCLHUIUIMHE (MOZYJIF0) IPOBOJIMTCSA IPENOJABATENEM, BEAYIIUM 3aHITHS IO
JUCHMIUIMHE  (MOIYJII0)  METOAOM  O3KcmepTHoW  oueHku. [lo  wuroram
IPOMEXYTOUHOM aTTecTaly MO JUCUUIUIMHE (MOZYJII0) BBICTABJISETCS OLEHKA
«3aYTEHO» WJIM «HE 3aYTCHOM.

Ixana
OICHUBAHUA

Onucanue

BoimonHensl Bce BUABl y4yeOHOM paboOThI, MpPeryCMOTPEHHbIE Y4eOHBIM
w1aHoM. CTyJEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHil, HaBBIKOB
NpUBEIEHHBIM B TaOIUIaX TMoOKa3aTellel, omepupyer MNpuoOpPEeTEeHHBIMU
3HAHUSMM, YMEHHUSIMH, HaBbIKaMH, IPUMEHSIET UX B CUTyalUsX MOBBILIEHHON
cinoxHocTd. [Ipu 3TOM MOryT OBITH AOMYIIEHBl HE3HAYUTEJbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYIHEHUS IIPU aHAIMTUYECKUX OMNEpPALUsiX, IEPEHOCE 3HAHUI

3adTeHo




Y YMEHUI Ha HOBbIE, HECTaHAApTHBIE CUTYalUH.

He Bomonnen oauH nim Gosiee BUIOB y4eOHOU pabOTHI, MPEAyCMOTPEHHBIX
y4eOHbIM m1aHOM. CTYJEeHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUH,
YMEHMM, HaBBIKOB IPHUBEIECHHBIM B TalNMIaxX IOKa3aTesei, JOIyCKarTCs
3HAYMUTENbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE 3HAHUMN, YMEHUH, HaBBIKOB
1O psiy TOKa3aTesel, CTYJCHT UCIBITHIBACT 3HAUUTENbHBIC 3aTPYIHEHUS MIPH
ONEPUPOBAHUY 3HAHUSAMHU M YMEHUSMHU IIPH UX NIEPEHOCE HA HOBBIE CUTYALIUH.

He 3auteno

@®oHABl OLIEHOYHBIX CPEACTB mpeicTaBieHbl B [Ipunoxkennn 2 k pabodyeit
IIporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE 00ecreyeHune
JTUCIHUILTUHBI

a) OCHOBHAs JIMTEpaTypa:

1. Monun A.A. I'azocHabxeHue [ DIEKTPOHHBIN pecypc]: yued. — DIeKTPOH.
nan. — Cankr-IletepOypr: Jlans, 2012. — 448 c.

2. Kapramesuu A.H. TomnmBo, cMma304yHble MaT€pHalbl U TEXHUYECKHUE
KUIKOCTU [DNEeKTpoHHBIM pecypc]: yueO. mocodue / A.H. Kapramesuu, B.C.
Toscteika, A.B. ['opneenko. — DnekTpoH. naH. — MuHck: HoBoe 3nanue, 2014.
— 421 c.

3. KyproB A.®. TominuBo M TOIUIMBOCKUTAIOIIME YCTPOWCTBA TEIJIOBBIX
arperatoB OONICMTPOMBIIIJIEHHOTO Ha3HAuYeHHsS [DJIEKTPOHHBIA pecypc]: yueo.
nocodue — DneKTpoH. 1aH. — MockBa: MI'TY um. H.D. baymana, 2006. — 44 c.

4. I'a30BbI€ TOIUIMBA U X KOMIIOHEHTHI. CBOWCTBA, MOJIY4YCHUE, IPUMEHECHUE,
AKOJIOTHS [DJIeKTPOHHBINA pecypc]: cnpaB. / bakynud B.H. [u ap.]. — DnexTpoH.
naH. — Mocksa: U3narensckuii njom MOU, 2021. — 615 c.

5. Ky3emun H.B. TonnmBo, cMa304HbIE M 3KCILUTYyaTallMOHHBIE MaTepUabl:
ydueOHOoe mocobue [DIeKTpoHHBIN pecypce]: yued. mocodue / H.B. Ky3pmun, H.H.
CenuBaHoB. — DnekTpoH. naH. — KpacHospck: Kpacl’AY, 2012. — 238 c.

6. Konmakosa H.B. I"'azocHaGxxenue: yue6. mocobue [IaekTpoHHbIN pecypc] /
H.B. Konmakoa, A.C. KonmakoB. — DinekTpoH. nadH. — ExarepunOypr: YpdV,
2014. — 200 c.

0) 10NMOJIHUTEIbLHAS JIUTepaTypa:

1. ®okun [.A. ABTOHOMHBIE HCTOYHUKH DJIEKTPUUYECKOM M TEIIOBOU
SHEPI'UM JUIsl MaruCTpajibHbIX Ta30MPOBOJIOB M Ta30pacipeACIUTEIbHBIX CTaHIIUN
[DnekTpoHHBIN pecypc]: MoHOTpaduss — DJAEKTpoH. JaH. — MockBa: OU3MaTIIuT,
2015. — 164 c.

2. Caxun C.I'. ITpubopbsl KOHTPOJISI COCTaBa M KadeCTBa TEXHOJOTHYCCKHUX
cpen [DnexTpoHHBIH pecypc]: yded. mocobme — InekTpoH. gaH. — CaHKT-
[TerepOypr: Jlans, 2012. — 432 c.

3. JwtoBa T.E. OcHOBHBIE acHEKTbl TMOBBIIIEHUS TEXHOJIOTUYECKOU
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HAJISKHOCTU raszopacnpeneiuTesbubix cereil. [lon3yHnoBckuit Anbmanax - 2017r.
Ne2.

4. JIrotoBa T.E. CoBpeMeHHbIE HHHOBAIIMOHHBIE TEXHOJIOTUH PEKOHCTPYKLIUN
pacnpenenuTeNbHbIX Ta30npoBoAOB. [lon3yHoBckui Anbmanax - 2021r. No3.

5. CaniukoB  A.P. TexHojormyeckne TMOTEPH MNPUPOJHOIO rasza IpHU
TPAaHCIOPTUPOBKE MO ra3onpoBojaM. MarucTtpaibHble ra3onpoBonbl. HapyxHbie
ra3onpoBo/Jpl. BHYyTpUIOMOBBIE Ta30mpoBOAbl [DIEKTPOHHBIA pecypc] —
DnekTpoH. naH. — Bousorna: "Undpa-Umxkenepus", 2015. — 112 c.

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTePHET-PeCypPChI:

[IporpammHuoe obecrieueHre He MPeyCMOTPEHO.

WNuTepHeT-pecypchl  BKIIOYAIOT  y4EOHO-METOJAMYECKHE MaTepuaibl B
AIIEKTPOHHOM BUJIE, MPE/ICTaBICHHbIE Ha caiite
(http://lib.mami.ru/lib/content/elektronnyy-katalog B pazgene  «3aeKTpOHHBIN
KaTajory.

[lonesnpie  y4eOHO-METONMYECKHME M  HWH()OPMALMOHHBIE  MaTepUabl
IIPEACTABIICHbl Ha CaWTax:

http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-
V-r0ssii

http://window.edu.ru/catalog/resources?p rubr=2.2.75.27.7

8. MarepuajbHO-TEXHHUYECKOE O0ecIedeHue TN CIUILTHHbI

Cneunanu3upoBaHHas ydeOHas mnabopatopus kadeapsl «IIpomblnieHHas
teriosnepretrka» Ayn. AB2406, ocHaiienHas 1a60paTOpPHBIMU YCTaHOBKAMU:

- «Omnpenenenne KO3PPUIUEHTA TEMIIEPATYPOIIPOBOJHOCTH CTaIM METOAOM
PETYJIIPHOTO PEKUMAY;

- «Omnpegenenne kodppuUMEHTa TEIUIONEepeAaYd TMpPU  BBIHYKIECHHOM
TEUEHUU )KUJIKOCTU B TpyOe (TpyOa B TpyOe)»;

- «Omnpegenenne ko3PuuueHTa TeIonepeaayl METOAOM PEryJIpHOro
pexuMay;

- «Onpegnenenne Kod(pPuuueHTa TEMIOOTAAYN TPHU MMy3bIPHKOBOM KHIIEHUH
KUIKOCTHU Ha ILIIIUH]IPEY;

- «Onpenenenue ko3ppuuueHTa TEmIONPOBOAHOCTA TBEPIBIX Tl METOJIOM
LHUJIUHAPUYECKOTO CIIOSD.

MynbTumenuiinas ayautopus kadenpsl «[IpomblieHHas TETIOAHEPTETUKAY
Ayn. AB2415, ocHallieHHasi OPrTEXHUKON U MyJIbTUMEINA CPEICTBaMU (ITPOEKTOP,
[IK u np.), skcnepumeHTaibHast koTenbHass Ha 6aze OAO BTU (na ocHoBanuu
HoroBopa o corpyanuyectse) ¢ cuctemoit KMIT u aBTomMatuku.

9. MeToan4yecKkue peKOMEHIAIUH JJISI CAMOCTOATEILHOM PA0OThI CTYACHTOB

1. Maprommn JILA., CennukoBa O.b., CasenbeB HM.JI. Meroauueckue
pEeKOMEHJAIMi [0 OpraHu3alUui  CaMOCTOSITEILHOM  pPaboThl  CTYACHTOB.
Hanpasnenne mnoaroroku: 13.03.03 «DHepreTuyeckoe MAaIIMHOCTPOCHUEY,
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.27.7

npodmib «Termmo3HepreTHYeCKue YCTaHOBKH, CHUCTEMbI M KOMIUICKCHDY. — M.:
N3n-Bo MocKkOBCKOro noianurexa, - 46 c.

10. MeTOIll/I‘leCKI/Ie PEKOMEHIAINN IJIS IpenmoaaBaTest

[IpenogaBanvie AUCHUIUIMHBI « TOMIMBOCHAOKEHUE» HMEET CBOCU IIEJbIO
O3HAaKOMHUTb  CTYJICHTOB €  JIOCTIDKCHMSIMU B  OOJacTH  NPUKJIATHOMN
TETUIOOHEPTETUKH, IOOUTHCSA ySICHEHUSA MU OCHOBHBIX METO/I0B
aBTOMATHU3WPOBAHHOTO MPOECKTUPOBAHUS TEIUIOPHEPTreTUYECKUX CUCTEM, MOpsAKa
MX MPUMEHEHU, IPUBUTH UM MPAKTUYECCKUE HABBIKA MCIIOJIb30BAHUS 3TUX 3HAHUM
K KOHKPETHBIM MPOU3BOICTBEHHBIM CUTYAITUSM.

[IpenomaBanve AUCUMIUIMHBI ocymiecTBisieTcs B cooTBeTcTBUUM ¢ PI'OC BO.

L]envbo METOIMYECKUX PEKOMEHIAUN SIBISIETCS MOBBIIIEHHE 3P(HEKTUBHOCTH
TEOPETUYECKUX U TNPAKTUUYECKUX 3aHATUM BCJEACTBHE OoJiee YETKOH UX
OpraHu3alliy TMpenojaBaTesieM, CO3/IaHUsl 1IEJIEBBIX YCTAaHOBOK IO KaXKI0M TeMme,
CUCTEMATH3allMM Marepuajia IO Kypcy, B3aUMOCBS3M TEM Kypca, IOJHOTO
MaTepUaAIbHOTO U METOJAMYECKOTO 00ecrieueHrs 00pa3oBaTeIbHOTO MpoIlecca.

Cpeocmea obecneueHus 0C80eHUsL OUCYUNTIUHDBL

[Ipy wu3yuyeHHH IUCHUIUIMHBI PEKOMEHIYETCS HCIIOIb30BaTh CIECAYIOIINE
cpelcTBa:

— PEKOMEHAYEMYIO OCHOBHYIO U JIOTIOJTHUTEJIbHYIO JIUTEPATYPY;

— METOJIMYECKHE yKa3aHUsI ¥ TIOCOOUS;

— KOHTPOJIbHBIC 3aJIaHUS TSl 3aKPETUICHUS TEOPETUUECKOTO MaTepHrala;

— BJIICKTPOHHBIE BepCcUU (efiepaTbHbIX 3aKOHOB, YUCOHUKOB M METOIMUECKUX
yKa3aHUA IS BBITIOJIHCHHUS MPAKTHYECKUX PabOT M CaMOCTOSTEILHON pPadOThHI
OakanaBpoOB.

Memoouueckue pexomeHOayUU O OP2aAHU3AYUY U3YUEHUSL OUCYUNTUHDBL

Jnsi MakCUMaJIbHOTO YCBOEHHUSI JUCIUIUIMHBI PEKOMEHIYETCS W3JI0KEHUE
JICKIIMOHHOTO MaTepuasa ¢ 3JIeMEHTaMU O0CYKIEHUS.

B kadecTBe METOAMKHA TIPOBEACHUS NPAKTUUYECKUX 3aHATHUM MOXKHO
MPEIOKUTD

1. CemuHap — 0OCYXKJIEHHE CYILIECTBYIOIIUX TOUEK 3pEHHUS Ha MpoOiIeMy U
MyTH €€ PEIICHUS.

2. Temarmdeckue JOKIaabl, TO3BOJISIONIME BBIpA0AThIBATh  HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JInss MakCUMajabHOTO YCBOCHHUS JUCHMILIMHBI PEKOMEHIAYETCS IPOBEICHUE
MHICHBMEHHOT'O OIpoca (TeCTHpOBaHWE) OaKallaBpOB IO MaTepHaliaM JICKIIUH W
npakTudeckux padot. [Tombopka BOmpoCoB Jyisi TECTUPOBAHUS OCYIIECTBIISECTCS HA
OCHOBE M3YYEHHOI'O TEOPETHYECKOro martepuana. Takod moaxojd MO3BOISET
MOBBICUTh MOTHBAIIMIO OakalaBpOB TMpPH KOHCIEKTUPOBAHWUU JIEKITMOHHOTO
Marepuana.

JInsi OCBOEHHSI HABBIKOB IMOHMCKOBOM M HCCIEIOBATEIBCKOM JCITEIbHOCTH
OakaJsiaBp MUIIET KOHTPOJBbHYIO paboTy uiaM pedepar mo BeIOpaHHOH (CBOOOIHOM)
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TEME.

Jlexyuu MpOBOIATCS B OCHOBHOM MOCPEACTBOM METO]1a YCTHOTO U3JI0KEHHUS C
3JIEeMEHTaMH MPOOJIEMHOTO MOAX0/1a U Oecebl.

Cemunapckue  3aumamuss MOTYT UMETh pasHble  ¢opmbl  (pabota ¢
MCCIIEIOBATENIbCKOW JINTEPATYPOU, aHAIW3 JAaHHBIX HOPMATHUBHOW W CIIPABOYHOMU
JUTEPATYPBL, CIYyLIAaHWE JOKJIAJOB W [p.), BbBIOMpaeMble MpErnoAaBaTeIeM B
3aBUCUMOCTH OT UHTEPECOB 0AaKaJIaBpPOB U KOHKPETHOM TEMBI.

CamocmoamenvHas paboma 0OakallaBpa BKIIOYAE€T B C€e0S  DJIEMEHTHI
pedepupoBaHusl U KOHCHEKTUPOBAHUS HAYYHO-MCCIEAOBATEIILCKOW JIUTEPATYpHI,
MOJATOTOBKM M HAMMCAHUS HAY4YHBIX TEKCTOB, OTPabOTKY HABBIKOB YCTHBIX
MyOJMYHBIX BBICTYIIJICHUH.

[IpoBepka KauecTBa YCBOEHUS 3HAHWW B TEUECHUE CEMECTPA OCYIIECTBIISIETCS
B YCTHOU (opme, myTeM OOCYKJeHHUs MpoOsieM, BHIBOJUMBIX Ha CEMHHapax H
NMCbMEHHOM, TyTEM BBINIOJHEHUs OaKaJlaBpaMH pa3HbIX MO0 (POPME U COAEPKAHUIO
paboT M 3aJaHUl, CBSI3aHHBIX C MPAKTHUYECKHMM OCBOCHHEM COJAEpPKAHUS
JUCUUIUIMHBL.  bakamaBpbl JEMOHCTPUPYIOT B  XOJ€ TMPOBEPKA YMEHHE
aHAJIM3UPOBAaTh 3HAYUMOCTh U BBISBIIATH CHEHU(PUKY PA3IUUHBIX TPOOJIEM U TEM B
paMKax M3y4aeMoOW JHUCLMIUIMHBI U €€ KOMIIOHEHTOB, 3HAHUE HAYyYHOU M y4yeOHO-
METOJAMYECKON JIuTepaTyphl. TeKyiias npoBepka 3HAHUM M yMEHUN OakaiaBpoB
TaK)K€ OCYILECTBIISIETCA YEPe3 MPOBEICHUE Psifa MPOMEKYTOUHBIX TECTHPOBAHUM.
Hrorosas arrectanus Mo AUCUMIUIMHE NPEAIONAracT YCTHBIN 3a4€T WIM SK3aMEH,
Ha KOTOPBIX IPOBEPSETCS YCBOCHHE MarepHalla, YCBOCHHE O0a30BBIX MOHSATUH
JVCHUTINHBI.

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU ¢ Tpeboanusimu OI'OC BO ¢
yuetom pexkoMmenpanuii [IpOOII BO no nanpasienuto noarotoBku 13.03.03
«OHEepreTUYecKoe MAaUIMHOCTPOEHUE» U MpOoPMiIo  «ABTOMAaTU3UPOBAHHbBIE
HYHEPreTUYECKUE YCTAHOBKI

ABTOpBI

Houent kadenpsl «IIpoMbllieHHAs TEMIOIHEPTETHKA
K.T.H., JOLICHT O.b. CennukoBa

[Iporpamma  oOcyxnena Ha  3acemanud  kKadeapbl  «IIpomblnieHHas
terosHepreTrka». [Ipotokon ot 30 aBrycra 2021 r. Ne 1

CorJiacoBaHo:

3aenyrommii kaheapoi «IIpoMbITIeHHAs TETTIOYHEPTETHK A
K.T.H., JIOLIEHT JLLA. MaproummH

PykoBoautens OOII N.JI. CaBenben
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CprKTypa H COACPKAaHUEC NUCHUIITTUHBI «TonauBocHaOkeHHE» 110 HampaBJCHUIO NOATOTOBKH

13.03.03 «JHeprernyeckoe MAIIMHOCTPOCHHUE)

[Tpunoxenue 1

(0axanasp)
g E g Bunsr yueOHOH pabOTHI,
S| & 8 BrIOYasT CAMOCTOATENBHYIO Bunsr camocTosTensHOM paboThI DopmbI
Pasnen 3 T § paboTy CTyICHTOB, U CTYZICHTOB aTTecTalnuu
TPYOEMKOCTh B Hacax
J | II/C | JIa6 | CPC | KCP | K.P. | KIIL | PI'P | Pedepar | K/p| D 3

Tema | JIexuus. Beenenne 5 1 2

1 CemuHap. 5 1 0 6
Tema | Jlexnus. ['oproune rass 5 2 8

2 CemuHap 5 2 2 s
Tema | Jlexknms. ['opoackue cucTeMbl ra30CHA0KEeHUS 5 3 8

3 CemuHap 5 3 2 10
Tema | Jlexnus. ['uapaBiuueckuii pacueT ra3oBbIX ceTel 5 4 8

4 Cemunap 5 4 4 s
Tema | Jlexnms. Perynsatops! naBneHus 5 5 6

5 CemuHap 5 5 2 10
Tema | Jlexnus. IIpoMbIIIIeHHbIE CHCTEMBI Ta30CHA0KEHN S 5 6 8

6 CemuHap 5 6 2 10

Jlexnus. [Torpebnenne ra3a NpOMBIIITICHHBIMH TPEIIPUATUSIMH U
T€7Ma ob6bexTamu JKKX > 78 10
CemuHap 5 7 4

Tema | Jleknusi. DKcIuTyaTanust CHCTEM ra30CHa0KEeHUS 5 8 6

8 Cemunap 5 8 2 10

®dopma aTTecTanuu 9 3au
Bcero yacoB no nucuMIinHe B TPETbEM CEMECTPE 144 | 54 | 18 72
Bcero yacos no gjucuuniuHe 144 | 54 | 18 72
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[Tpunoxenue 2

MUMHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHUS POCCUMCKON OEIEPALINN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMH ITOJIUTEX)

Hanpasnenue noaroroku: 13.03.03 «DHeprernyeckoe MaMHOCTPOCHHUEY
OII (mpodmiib): « ABTOMaTH3UPOBAHHbIE YHEPTETUUECKHUE YCTAHOBKI»

dopma 00yyeHus: OuHast

Kadenpa: «[IpomblieHHas TEII0OIHEPTETUKA»

®OH/J ONEHOYHbLIX CPEACTB
O JUCHUITIMHE

«H:KeHepHBbIEe OCHOBBI I'a30CHAOKEHM D)

Cocrag: 1. Ilactiopt oH/Ta OLIEHOYHBIX CPEJICTB

2. O1ieHOYHBIE CPENICTBA

Mockna, 2021 roa
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1. IlacnopTt ¢doHIA O1LIEHOYHBIX CPEJICTB

Tabnuna 1 K TpuIoKEeHHIO 2

ABTOMaTH3I/Ip0BaHH06 NMPOCKTUPOBAHUEC TCNJTOIHEPICTUICCKUX CUCTEM

OI'OC BO 13.03.01 TermioTeXxHUKA U TeNJI0IHEPreTHKA

KOMIIETEHIIUH Ilepeuennb TexHosorust dopma Crenenu ypoBHeil 0CBOEHHUS
MH/AEKC OOPMYJINPOBKA KOMIIOHEHTOB ¢dopmMupoBaHHs| OLIEHOYHOIO KOMIIeTeHI Ui
I1K-7 | Pa3paboTka IIaHOB IJIAHOBO- [3HATH: METOJIMKHU cOOpa 1 Jlexnuus, DK3aMEH, ba3oBsIii ypoBeHb: criocoOeH
IpeynIpeIuTeIbHbBIX aHaJIM3a UCXOJHBIX JaHHBIX CEMHUHApCKHE (TECTUPOBAHUE |ydyacTBOBATh B cOOpE U aHANIU3E
pemonToB (IITIP) u rpaduKkoB | 11t TPOSKTUPOBAHUS 3aHATUA, WCXOJIHBIX JIaHHBIX JJIs
TEXHUYECKOI0 00CITYKHUBaHUS | SHEPrOOOBEKTOB U UX pelieHue MPOSKTHPOBAHUS YHEPTOOOBEKTOB U UX
(TO) 3JIEMEHTOB B COOTBETCTBUU C | CUTYallHOHHBIX 3JIEMEHTOB B COOTBETCTBHH C
HOPMaTUBHOM JOKYMEHTALMEH |3a1ad4, HOPMAaTUBHOM JOKYMEHTALMEM.
yMeThb: coOUpaTh U CPC [ToBbIIIEHHBIN YPOBEHbB: CIIOCOOEH

aHAJIM3UPOBATH UCXOJIHBIE
JTAHHBIE JIJIs1 IPOESKTUPOBAHUS
SHEPTOOOBEKTOB U UX
9JICMEHTOB B COOTBETCTBUM C
HOPMAaTUBHOM JOKYMEHTAIUEN;
BJIaJIeTh: METOJlaMu cOopa u
aHaJIM3a UCXOJHBIX JJAHHBIX
JUTSI IPOEKTHPOBAHUS
SHEPTOOOBEKTOB U UX
9JICMEHTOB B COOTBETCTBUM C
HOPMAaTUBHOM JOKYMEHTAIUEN

y4acTBOBaTh B cOOpE U aHAIIN3E
WCXOIHBIX JaHHBIX JJIs
MPOSKTHPOBAHUS YHEPTOOOBEKTOB U UX
AIIEMEHTOB B COOTBETCTBHH C
HOPMAaTUBHOM JOKYMEHTallMeW Npu
WCII0JIb30BaHNU TUIOBBIX METOJIOB
KOHTPOJISI peXKHUMOB pabOThI
TEXHOJIOTUYECKOTO 000PYAOBaHUS C UX
NOCJEYIOIUM aHAIN30M
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[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WV HHbIE MATEPUAJIbI, HEOOX0AUMbIE JJIf
OlleHKH 3HAHW, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[TepedyeHp MpakTHIECKUX padOT MO AUCIIUIUINHE

1. Onpenenenue yreuek rasa B ra3omnpoBOJE.

2. PaccunrtaTh KOJBLEBOH TIa30MpoOBOJ HHU3KOTO JABJICHHUS U ONPEIEIUTH
JUaMETPhl ra30MpoBOJIA.

3. PaccMOTpeTh BOIIPOC CYyTOYHOM HEPABHOMEPHOCTH ra30noTpeOIeHMS.

4. Onpenenautb TEOPETUUECKH HEOOXOJUMOE KOJIMYECTBO BO3AyXa JUIs
TIOJIHOTO CropaHus 1M> mpupoaHOro rasa.

5. OmpenennuTs pacdyeTHbIE PacxXoipl raza W JUMETPbl Ia30IpPOBOJOB Ha
Y4acTKaX CETH.

6. Onpenennute mapaMeTpsl ra3a MOCIE PEryJIsATOpa M BEJINYHMHY IIEperpeBa
IIapoB.

7. Onpeaenutb 00beM MPUPOIHOTO Ta3a IPU HOPMAIbHBIX YCIOBUSX.

Cnucok BONpocoB isi 3a4éTa

3ader MOpOBOAMTCS MO OuieTamM, B KOTOPBIX HMMEETCS 2 TEOPETHUECKUX
Borpoca u 1 3agaya.

1. enp u nmpuoputTeThl JHEpreTuyeckoil crparerun Poccuun Ha mepuon 10
2021 rona.

2. OcHoBHbIe (hakTopsl pazsuTus TOK.

3. DHeprerudeckas 3p(PEeKTUBHOCTD.

4. OcHOBHBIE Ta30BbIE MECTOPOXKAEHU Poccun.

5. OCHOBHBIE HaIIPaBJIEHHUS UCIIOJIB30BAaHUS I'a3a.

6. Posib razoo6paznoro tormiusa B TOK.

7. Knaccuduxaius roprounx razos.

8. 'oprourie KOMIIOHEHTHI, BXOSIIUE B COCTaB ra3oB.

9. bannacTHble KOMIIOHEHTHI, BXOSIINE B COCTAB ra3oB.

10. I'pynmbl BpeHBIX NpUMECEN, COAEPKAIINXCS B Ta3ax.

11. Toprourie 37eMEHTHI, MPEOOIATAONINE B MPUPOIHBIX Ta3ax YHUCTHIX U
KOHJICHCATHBIX MECTOPOKICHUH, B MOMYTHHIX, a TAK)KE B KOKOCOBBIX, HEPTSIHBIX U
reHEpPaTOPHBIX Ta3ax.

12. ®U3NKO-XUMHUYECKUE CBOMCTBA CKUKECHHBIX ra30B.

13. Temmota cropaHusi TPUPOJHBIX Ta30B UHUCTHIX W KOHJACHCATHBIX
MECTOPOXKICHUH, MOMYTHBIX HEPTAHBIX, COKMYKEHHBIX, KOKCOBBIX M T'€HEPATOPHBIX
ra3os.
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14. BSA3KOCTh U TEILUTIOEMKOCTH Ta30B.

15. JloObl9a mpUPOMHBIX Ta30B YHCTHIX W KOHJEHCATHBIX MECTOPOXKICHUIA,
cOOp MOy THBIX HE(PTIHBIX TA30B.

16. TpaHCHIOPT BIIa’KHBIX a30B.

17. Koppo3ust meTaiia Tpyo u apMaTyphl.

18. CiocoObI 0OUHMCTKH raza OT CepoOBOAOPOA.

19. ®u3nKO-XMMHYECKUN METO/T OCYIIKHU T'a30B.

20. MarucTtpanbHbIi Ta30MPOBOJ, €0 KOHCTPYKIUSI.

21. TpaHcnopTUpOBaHKE raza MO0 MaruCTPaJIbHBIM ra30MPOBOJIAM.

22. MeToibl BbIpaBHUBAHUSI HEPABHOMEPHOCTHU Ta30MOTPEOICHHUS .

23. I'opojickue cucTeMbl Ta30CHA0KEHHUS.

24. Knaccudukaims ra3onpoBo/IioB.

25. Cuctembl ra30CHA0KEHUS TOPOIOB.

26. ®akTOpbl, BIUAIONIUE HA BIOOP CUCTEMBI JJIS TOPO/IA.

27. XpaHuiuila rasa.

28. OnpeneneHue MPOMyCcKHOW ClIOCOOHOCTH Ta30MPOBOIOB.

29. Cucrembl ra30CHA0KEHHUS.

30. Marepuraibl, UCIONB3YIOIMIMECS IMPU CTPOUTENBCTBE Ta30MPOBOJOB, HX
JIOCTOMHCTBA U HEJIOCTATKHU.

31. IIpokianka ra3onpoBOAOB MO TEPPUTOPUH TOPOJOB M ITPOMBIILICHHBIX
MIPEANPUSITUN.

32. KoHTpoJIb 32 KaueCTBOM CBApHBIX COCAMHEHUH, CLIOCOOBI CBAPKH.

33. [IpaBuiia mpoOKJIaAKK Ta30IPOBOJIOB.

34. Tunsl 3an0pHOM apMaTypbl U 000PYOBaHUS Ha Ta30MPOBOAX.

35. 'a30BbI€ KOJIOAIIBI.

36. KonaeHcatocOOpHUKHU.

37. I'mapo3aTBOPBL.

38. KomnieHcatopsl.

39. 'mapaBnu4eCKUil pacyeT ra3oBbIX CETEH.

40. PacyeTHple pacxonapl Trasa Ha Y4YacTKax Ce€TH C PaBHOMEPHO
pacnpeneNeHHON Harpy3kol M Ha ydYacTKax CeTH C COCPEeIOTOYECHHBIMU
pacxonamu.

41. Onpenenenre NOTeph NaBICHUS ra3a HA TPEHUE.

42. I'mapaBIuyecKoe COMPOTUBIICHUE [JIs1 PA3JIMUHBIX PEKUMOB JIBUKEHUS.

43. I'uapaBaInyeCKUi pacyeT 3aK0IbIIOBAHHBIX CETEH HU3KOTO JaBJICHUS.

44. PacyeT TyNMKOBBIX Ta30IIPOBOJIOB.

45. I'uipaBIUYECKUil pacyeT 3aKOJbLIOBAHHBIX U TYIHMKOBBIX CETE€H BBICOKOTO
(cpenHero) naBiICHUS.

46. 'mnpaBnuyeckas yBA3Ka 3aKOJIbIIOBAHHBIX CETEM.

47. IloTepu naBiieHHUs Ha TPEHUE HA y4acTKaxX B CETSAX HU3KOTO U BBICOKOIO
JABJICHUS.

48. IloTepu naBiaeHUsI B MECTHBIX COMPOTUBJICHUSAX TOPOJACKUX U OOBEKTOBBIX
ceTen.

49. Perynatopsl 1aBleHUS.
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50. 3aiaya ¥ NPUHLIKI PErYJIUPOBAHMS IABJICHUS ra3a.

51. Knaccuduxarus peryIsiTOpOB TaBJICHUS; IPUHITAT PAOOTHI PETYJIATOPOB.

52. OnpeneneHre NponyCKHOW CIIOCOOHOCTH PETysiTOpa NaBICHUS.

53. IloxGop peryiasTopoB AaBICHHUS.

54. [lpunuunuanbHas TexHonornyeckas cxema ['PIT.

55. Cxema I'PC, ee o6opynoBanue, aTomarnka u KUII.

56. IlpuHIMMHAIBHBIE CXEMBI TTPOMBITIUICHHBIX CUCTEM Ta30CHAOKCHHS W UX
KJIacCUUKaIIUs.

57. OmnpeneneHue pacueTHBIX PAcXOJOB ra3a Ha PacUYETHBIX YYacTKaxX B
MEXIEXOBBIX U BHYTPHUIIEXOBBIX T'a30MPOBOAAX.

58. Ompenenenue naBlieHHs B Hayaje U KOHIIE KaXJOW CTYNEHHU CXEMBbI
ra3oCHa0KeHUs.

59. Onpenenenue BHICOTHI ABIMOBOM TPYOBI.

60. Cxema 0OBSI3KM MEKIIEXOBBIX Ta30IIPOBOJIOB.

61. Pabota kotenbHOU. D PEeKTUBHOCTH PaObOTHI KOTJIA.

62. OnpeneneHre rooBbIX PaCX0/I0B raza MoTPEeOUTEIIMH.

63. Kinaccudukanus norpeduteseit mo Kareropusim.

64. OmnpeneneHue pacuyeTHOTO YacOBOTO pacxofa Tra3a CETIMH HU3KOIO
JIaBJICHHUSL.

65. PacueTHbIe YacoBBI€ pacxXobl ra3za MOTPEOUTENSIMU, TTOACOCTMHEHHBIMU K
CETH BBICOKOTO JIaBJICHUS.

66. HcnblTanus ra3onpoBOJOB NPU NOJCOEAVMHEHUM HX K JCHCTBYHOLIUM
ra3oBbIM CETSIM, IIPOJIYBKA.

67. UcnbiTanus u npuemMka B 3kcruryatauuto ['PII, HacTpoiika mapameTpoB
['PII B mporiecce KcIuTyaTalii B 3aBUCUMOCTH OT pPeKMMa MOTpeOIeHUs rasa.

68. HeucnipaBnoctu o6opynosanust I'PII.

69. Mephbl 6€3011aCHOCTH MPU 00CITY>KUBAHUU CUCTEMbI razocHabxenus, [ PII.

70. ABTOMATU3UPOBAHHBIE CUCTEMBI TUCIIETUYEPCKOTO YNPABIEHUS Ta30BbIM
XO3SIUCTBOM.
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[Tpunoxenue 4
Bomnpocs! 1j1s1 cCaMOKOHTPOJISE

Tema 1:

1. KakoBa memp W NpUOPUTETHI DHEpPreTHUecko crtpareruu Poccum Ha
nepuon a0 2021 roga?

2. HazoBuTte ocHoBHbIE akTopsl pazsutus TOK.

3. Uro Takoe 3Heprerudeckas 3pHeKTuBHOCTH?

4. Ha30BUTE OCHOBHBIE Ta30BbIE MECTOPOKIEHHS Poccun.

5. Kakue HanpaBieHHs UCII0JIb30BaHUs ra3a Bel 3Haere?

6. KakoBa pomnb razoo6paznoro tomisa B TOK?

Tema 2:

1. Jadite xnaccudukaiuioo BceX Troprounx Tra3oB. Kakue roproune
KOMITOHEHTHI BXOZAT B COCTaB ra3oB? Hanummure ux XUMUYECKyt0 (hOpMyITy.

2. Kakue GaniacTHble KOMIOHEHTBI MOTYT BXOJIUTh B COCTaB ra30B?

3. HazoBute Tpu rpynmsl BpeIHBIX IPUMECEH, COAEPKAIIMXCS B Ta3ax.

4. Kakue roprouyue 3JeMeHThl MpeoOafaloT B NPUPOAHBIX ra3ax YHUCTHIX U
KOHJIEHCATHBIX MECTOPOKIEHUM, B MOMYTHBIX, a TAKKE B KOKOCOBBIX, HEPTSIHBIX U
IeHEPATOPHBIX Tra3ax?

5. Ilepeuncnure GU3NKO-XMMHUECKHUE CBOMCTBA CKUKEHHBIX a30B.

6. KakoBa B cpenHeM TeIulOTa CropaHvs NPUPOAHBIX Ta30B YHUCTBIX M
KOH/ICHCATHBIX MECTOPOK/ICHUH, NOIMyTHBIX HE(PTAHBIX, CUKEHHBIX, KOKCOBBIX U
Ie€HEPAaTOPHBIX ra30B?

7. UeM NpHHIMOMAIBHO OTIMYAECTCS HHU3IIAS TEIJIOTa CropaHus rasa oOT
BbIcIIei? Kak onpenenstoT TEImoTy CropaHus ra3oB?

8. Kak m3meHsAI0TCA B psAAe YrieBOAOPOJOB TEIJIOTa CrOpaHusl, IJIOTHOCTD,
TOKCUYHOCTb?

9. Kakoil 3aK0OH TEPMOJMHAMHUKHA MCIOJB3YIOT JJISI ONPENEIICHHS TITIOTHOCTH
npocTenmmx razoB? Kak onpeaenuTs NI0THOCTb CMECH Ta30B?

10. JlaliTe moHsITHE BA3KOCTH M TEIIIOEMKOCTH T'a30B.

Tema 3:

1. ITo xakuM MokazaressiM KiacCu(PUIMpPyIOT ra30npoBOIbI?

2. Kakue mNpuUMEHSIOT CHUCTEMBl T'a30CHAOKEHHS TOpOJOB B HACTOSIICE
Bpemsi? HazoBute (hakToOpbl, BIUSIONINE HA BBIOOP CUCTEMBI JJISI TOPO/IA.

3. [Inst 9yero ucnonb3yroTcs XpaHUauiia raza?

4. Kak ompenenuTh MPOIyCKHYIO CIIOCOOHOCTH Ta30MPOBOI0B?

5. W3 kakux OCHOBHBIX DJJIEMEHTOB COCTOUT COBPEMEHHAs CHCTEMa
ra3ocHa0OXeHUsA?

6. JIyist yero MCMONB3YIOT aKKYMYJHUPYIOIIYI0O €MKOCTh MOCJIEIHETO y4acTKa
MarvucTpajgbHOIO ra3onpoBoaa’?

7. Kakue Marepualibl HCIOJB3YIOTCA TMPU CTPOUTEIHCTBE Ta30MPOBOIOB?
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HazoBuTe nx JOCTOMHCTBA U HETOCTATKHU.

8. Kak mpoknagpiBalOT Ta30mpoBOJAbI IO TEPPUTOPUU TOPOJOB H
MPOMBIILJICHHBIX TPEAIPUITUIN?

9. Kak ocyiiecTBisieTcss KOHTPOJb 32 KayeCTBOM CBAapHBIX COEIUHEHH,
KaKHe CocoObl CBAPKU BbI 3HAETE?

10. Kakue cyiecTByrOT paBuiia NPOKIaIKH Tra30IpOBOI0B?

11. Kakue Bbl 3HaeTe THUIBI 3aMOPHOM apMmaTypbl U OOOpYJIOBaHHS Ha
razonpoBojaax?

12. Pacckaxkute 00 yCTpOWCTBE ra30BbIX KOJIO/ALICB.

13. lns dero ciyxaT KOHJeHcaTocOOpHUKHU? YemM OHM OTIMYAIOTCA OT
TUAPO3aTBOPOB?

14. OOBACHUTE IPUHITUIT JEHCTBUS KOMIICHCATOPOB.

Tema 4:

1. Kak onpenenstor pacueTHble pacxXxoApl Ta3a HA Y4YacTKax CETH C
PAaBHOMEPHO  PAaCIpEeAcCHHOM  HAarpy3KOM M Ha  y4JacTKaXx CE€TH C
COCPEIOTOYEHHBIMU PACXOIaMHU?

2. KakoBa wucxogHas QopMmyia OINpeAeseHHs NOTephb JaBJIEHHS Ta3a Ha
TpeHue? Hanumure BBIPAKEHHE ko3 durrenTa TUAPABINYECKOTO
COMPOTHUBJIECHUS ISl PA3IMUHBIX PEXKUMOB JBHKEeHUA. KakoBa ucxoaHas gpopmyna
OIIPEENICHNS IOTEPH AABJICHMS I'a3a B MECTHBIX CONPOTUBIICHUAX ?

3. UeM xapakTepu3yeTcsl TMAPABIMYECKUI pacyeT 3aKOJIbLOBAaHHBIX CETEH
HU3KOTO0 JaBiieHHsI? Kak pacCUMTBIBAIOT TYIIMKOBBIE Ta30IIPOBOIbI?

4. YeM XxapakTepu3yeTCcsl THUIPABIMYECKUN pacyeT 3aKOJIbLOBAaHHBIX U
TYNHUKOBBIX CETEN BBICOKOT'O (CPEAHETr0) AaBJICHUA?

5. B 4uem 3akitouaercs rujipaBinyeckasl yBsa3Ka 3aKOJbLIOBAHHBIX CETEH?

6. KakoBa npruHIMNMaIbHas pa3HULIA B PACUETE CETEM HU3KOIO M BBICOKOTO
JaBJICHUS?

7. Kak mpakTH4ecKy ONpEAENAOT NOTEPH IABICHUS HA TPEHUE HA YYaCTKAX B
CETSAX HU3KOTO U BBICOKOT'O JAaBJIEHUA?

8. Kak oLleHMBarOT MOTEPU AABJIEHUS B MECTHBIX COITPOTUBJIEHUAX FOPOIACKUX
1 0OBEKTOBBIX ceTel?

9. B yeM COCTOUT MPUHLHUI NOCTPOCHUS U TPUMEHEHUSI PACUETHBIX TAOIUI] U
HOMOTpaMm?

Tema 5:

1. 3agaya u IPUHIMUI PEryJIMPOBAaHUS NABJICHUS rasa.

2. Kimaccudukanus peryasTopoB JaBICHUS; TPUHITUT paOOThI PETYIISITOPOB.

3. Kak onpenenuts MpoIyCcKHYI0 CIIOCOOHOCTh PETYJISITOPA JaBICHUS?

4. Kak npakTH4ecKH MOJOUPAIOT PEryIATOPbI AaBICHUS?

5. TlpunmunuaneHas TexHosormdeckas cxema ['PII. Kakoe oGopymoBanue
Bxoaut B ['PII u 11t uero oHO nipeHa3HAuYEeHO?

6. Cxema I'PC, ee o6opynoBanue, atomatuka u KUII.
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Tema 6:

1. [TpuHIMTIHATBHBIE CXEMBl MPOMBIIIIEHHBIX CUCTEM Ta30CHA0XKEHUS M UX
KJ1accu(uKaIus.

2. Kak ompenenstoT pacueTHblE Pacxo/bl ra3a Ha pPACUETHBIX Y4YacTKaX B
MEKIIEXOBBIX U BHYTPHUIIEXOBBIX ra30MpoBoOjIax?

3. Kak omnpenendroT JaBiieHHE B Hadajge M KOHIE KaXKIOU CTYIIEHU CXEMBI
ra30CHa0XeHUs?

4. Kak onpenenstoT BEICOTY IBIMOBOM TPYOBI?

5. OnuiuTe cxemy 0OBSI3KH MEXKIIEXOBBIX Ta30MPOBOIOB.

6. Pacckaxute, kak paboraer korenbHasd. Kakue KOTIBI HCMOIB3YIOTCS B
HACTOsIIIIee BpeMs?

7. Kak onpenenuts 3pPEeKTUBHOCTD pabOThI KOTJIa?

8. Kakue neuun ucnosib3yroT B MUIIEBON MPOMBIIIUIEHHOCTU? PacckaxuTe, Kak
OHM pabOTaroT.

Tema 7:

1. Kak omnpenenstoT ToJ0BbIE PacxoJibl Ta3a Pa3IMUYHbIMU MOTPEOUTETSAMHU?
Kak knaccuuuupytor notpeduTenei no kareropusim?

2. Kak omnpenenuth pacyeTHbIM YacOBOM pacxo]] ra3a CETIMH HU3KOIO
JTaBJICHUS?

3. KakoBbI IyTH nepexojaa OT roJI0BOro K pacC4€THOMY 4aCOBOMY pacxody?

4. Kak ompenensitoT pacueTHbIE YacOBBIE PAcXOAbl Ta3a IMOTPEOUTEISIMU,
MOJACOCIMHEHHBIMU K CETH BBICOKOTO JIABJICHUS ?

Tema 8:

1. Kak ocymiecTBisitOT SKCIUTyaTaIluI0 CUCTEM Ta30CHAOKECHM S ?

2. Kak uCHBITBIBAIOT Ta30MpPOBOJBI, MOJCOCAHUHSIOT HMX K JEHCTBYIOIIMM
ra3oBbIM CETSIM, IPOAYBAIOT U IMMYCKAIOT [0 HUM Tra3?

3. Kak mpou3BOIAT UCIIBITaHUE U PUEMKY B dKcIutyataunto ['PII, HacTpoliky
B MIPOILIECCE IKCIUTyaTalliy B 3aBUCUMOCTH OT PeXUMa MOTpedieHns raza?

4. Kakue HeucnpaBHocTu obopyaoBanHus I'PII MoryT BCTpeTUTbCS M Kak HX
YCTpaHATH?

5. Kakue wmepbl 0€30MacHOCTH cleAyeT coOnoAaTh MpU 00CTyKHUBaHUU
cucTeMbl razocHaOkenus, I PIT?

6. B dYem CyImIHOCTP aBTOMATH3UPOBAHHBIX CHUCTEM JIHCIIETYEPCKOTO
YIPABJICHUS Ta30BbIM X031HCTBOM?
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[Tpunoxenue 5
Ipumeps! 3a1a4 1151 NPAKTHYECKUX 3aHATHI

3agaua 1. ['a3ompoBoa BHyTpeHHUM auameTpoM d W IiauHON | 3amonHeH
MeTaHoM. OIpenenuTh yTEUKy ras3a, €Cld Npu TeMmeparype t; H30BITOYHOE
HavaJbHOE JIaBJIEHUE Ta3a paBHO P;, a mpu TemmepaType t, KOHEYHOE U30BITOYHOE
JaBJIeHUE paBHO P.

Tabomuma 1 - Ucxoquele JaHHBIE

[TapameTpsbl Bapuant
1 2 3 4
Juamerp d, mm 700 1200 500 1000
Temneparypa t;, °C 20 25 23 30
Jasnenue raza P, Mlla 0,75 0,9 0,6 0,8
Temmneparypa tp, °C 10 8 15 20
JlaBnenue raza P,, Mlla 0,5 0,7 0,4 0,65
JlmuHa razomnposona 1, m 1200 500 700 1000

3apaua 2. [locne 3amonHeHus OayyloHa MPOMAHOM OOBEM KUAKOCTH (hasbl
cocraBmin 90 % obObema Oamnmona. Temmeparypa t = 15 °C. C mnoBbllIeHHEM
TeMIlepaTypbl 00beM MapOBOM MOAYIIKKA OyJeT yMeHblaTbesa. OnpenenuTs, npu
KaKoi Temneparype 0auioH OyJeT MOJHOCTHIO 3aMOTHEH KUIKOCTHIO?

3agaua 3. OnpenenuTh TEOPETHUECKH HE0OX0IMMOE KOJIMYECTBO BO3IyXa V;
M3 JUIsl TIOJIHOTO Cropanus 1M® mpMpoIHOro ra3a u ONpeaeanTh COCTaB IPOLYKTOB
ropenus. Koapduuument n3dbiTka Boznyxa o = 1,1. Ha ropenune norpebGnsercs
Bo3ayx (t= 15 °C, ¢ = 50 %, d, = 6,4 r/M*). ConepskaHue BIaru B IPUPOTHOM Ia3e
d, = 1,5 /M. CocTaB IpHpOIHOTO Ta3a BEIOPATh COrTIACHO BAPUAHTY.

3amaua 4. Temneparypa npomnana B Oamione paBHa 30 °C. Ilapser ero
MPOXOJAT Yepe3 peryisaTop, rae ux nasieHue cHumwkaercs no 0,128 Mlla.
Omnpenenuts Temmnepatrypy Cs;Hg nocie peryssropa v BeJIMUUHY Ieperpesa napos.

3amaya 5. PaccuurtaTh Tra30npoBOJ CpPEOHETO M HU3KOIO JIaBJICHUS
CHA0KAIOIEr0 MPUPOAHEIM ra3zoM (p = 0,73 kr/m®) kuible KBapTaisl pabodero
MoceJika U TMPOMBIIIIEHHbIE 00beKThl (puc. 1). M30bITouHOE NMaBieHue rasa Ha
Boixoge u3 ['PC 0,28 MIla. 3actpoiika paboyero mnoceinka OMHOITaXHas C
IIOTHOCTBI0 Hacenenus 300 denosek/ra. YiuempHBIH pacxon raza q = 1,1 w3
/(4-uen.). Ha Tepputopun noceska MMEIOTCS COCPEIOTOUCHHBIE TOTPEOUTENHN ra3a.
dabpuka ¢ pacxo[0M raza HU3KOro gasienus 150 M> /u u 3aBoj ¢ pacxonoM rasa
cpennero pasnenus 600 m> /4. [ogaya rasa B pactpeneIUTENbHYIO Ta30BYI0 CETh
HU3KOTO naBieHus ocyuectBisercss u3 ['PII mox naBinenuem 300 MM BOI.CT.
PacueTHblli mepenaj 1aBiIeHUs B CETU ra3onpoBoja HU3Kkoro aasieHust AP, = 1000
[Ta. JInuHBI CTOPOH KOJIEL Ta30NpOBOJOB W IUIOMIAAM 3aCTPOMKH KUIIBIX
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KBapTaJlOB BBI6I/IpaI-OTCH 13 Ta0JI. 2 B COOTBETCTBUH C BapHAaHTOM.

Tabmuma 2 - J[MWHBI y9acTKOB Ta30BOM ceTd L, M, W IIIOIMIAAN SKUIIBIX
KBapTaJIOB S, ra

BapuanTsl HcxonHble nanHbIe

1 11_2 = 350, 12_3 = 240, 13_4 = 400, 14_5 = 360, 15—6 = 540, 16—7 = 550, 17—8 =
360, 18—9 = 200, 19_1 = 390, 12_10 = 140, 110_11 = 190, 111—6 = 530, 110_5 =
390, 18—11 = 190, 1cp1 = 900, 1cp2 = 400, Sy — 5, Se = 4, Si— 8, Sii — 11, Siii —
6, Siv = 9

2 11_2 = 280, 12_3 = 180, 13_4 = 330, 14_5 = 280, 15—6 = 470, 16—7 = 480, 17—8 =
280, 18—9: 130, 1971 = 330, 1271(): 90, 11()711 = 120, 111—6: 490, 11075 = 340,
18711 = 140, 1Cp1 = 1000, lcpz = 350, Sa — 3, S — 3,5, Si = 6,5, Sii = 9, Siii =
5, siv=28,4

3 1172 = 310, 12,3 = 210, 134 = 360, 1475 = 340, 15—6 = 520, 16—7 = 530, 17—8 =

320, 18—9 = 180, 1971 = 370, 12710 = 120, 110711 = 180, 11176 = 510, 110,5 =
370, 18—11 = 170, lcpl = 800, lcpz = 470, Sa = 3,9, Se = 4,4, Si= 7, Sii = 10,
siii = 3,7, Siv = 8,4

% .
4 /2 :-l 3aBon L

Puc. 1. Cxema rasoBbIX ceTel
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