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1. Ilesiu ocBOeHMSI AU CITUILIHHBI

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;

— UW3y4YeHHE CrnocoOOB TMOBBIMEHUS A(H(PEKTUBHOCTH  DKCIUTyaTallHH,
NPOSKTUPOBAHUSA ¥ KOHCTPYHPOBAHHUS CHUCTEM Ta30CHA0KEHHS, BBIPAOOTKA
HABBIKOB y CTYJIEHTOB CaMOCTOSITENIbHO (DOpMYIHpOBaTh W peEIIaTh 3a7adu
ONITUMHU3AINY TTAPAMETPOB CUCTEM Ta30CHAOKEHHUS.

— TMOATOTOBKA CTYISHTOB K  JICATEIBHOCTH B  COOTBETCTBHUH  C
KBaJTM(DMKAIIMOHHOW XapaKTePUCTHKON OakaiaBpa 1O HamlpaBlICHUIO, B TOM YHCIIC
¢bopMupoOBaHHE YMEHUH IO BBISIBICHUIO HEOOXOAMMBIX YCOBEPIICHCTBOBAHUHN U
pa3pabOTKe HOBBIX, Oosiece dS(PGEKTUBHBIX METOJOB MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS CUCTEM Tra30CHA0KEHHUS.

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

— BBIpabOTaTh HABBIKK y CTYACHTOB CAMOCTOSITENHHO (HOPMYITHPOBATH 3adaUn
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS CHCTEM Ta30CHA0KCHHS,

— Hay4HUTh MBICIUTh CUCTEMHO Ha MpPUMEpax MOBBIIICHUS YHEPreTHUYECKOU
3p(EKTUBHOCTH  CHUCTEM  Ta30CHAOKEHUS C  Y4YETOM  TEXHOJOTMYECKHX,
HKOJIOTUYECKUX U SKOHOMUYECKUX (PAKTOPOB;

— HAy4YUThb aHAJU3UPOBATH CYIIECTBYIOIIUE METOAbl MPOCKTUPOBAHUS U
KOHCTPYUpPOBaHUSI CHUCTEM Ta30CHAOXeHus, pa3pabaTbiBaTh UM  BHEAPATH
HEOOXOMMbIE U3MEHEHUS B UX CTPYKTYpE € MO3ULMIA NOBBIIEHUS 3 (HEKTUBHOCTH
Y DHEProcOepeKeHUs;

— nath HHGOPMAITUIO O HOBBIX METOJIaX MPOSKTUPOBAHUS U KOHCTPYHUPOBAHUS
CHCTEM Ta30CHA0KEHHsI B OTCUECTBEHHOW W 3apyOeKHOH MpakTHUKE, pa3BUBAThH
CIIOCOOHOCTH OOBEKTHBHO OIEHUBATh TMPEUMYINECTBA W HEAOCTAaTKH TaKHX
METOJIOB, KaK OT€YECTBEHHBIX, TAK U 3apyOCKHBIX;

— HAYYUTh aHATM3UPOBATH PE3YIbTAThI MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS
CHCTEM Tra30CHaOKeHUs, MPOU3BOAWTH TMOUCK ONTHUMH3AIMOHHOTO PEUICHUS C
MOMOIIbIO BCEBO3MOKHBIX METOJIOB.

2. Mecto nucunmuinabl B ctpykrype OOII 6akanaBpuara

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

Hucuunnuna «VHXeHepHble OCHOBBI Ta30CHA0XKEHUS» B3aMMOCBS3aHa
JIOTUYECKA U COAEP)KATEITbHO-METOJIMYECKA CO CIEAYIOIUMU AUCIHUIUIMHAMHU U
npaktukamu OOIT:

B 6a3oBoii yacTu:

- ToruBo U Teopust TOpeHUs;



B Gs10xe qucuMIIMH BapuaTUBHOM YacTH:

- KoTenpHble yCTaHOBKM M MApOreHEPaTOPBIL;

- TexHONMOTMYECKME SJHEPTOHOCUTENIN U SHEPTOCUCTEMBI IPEATIPUATHN
- TeruosHepreTHYeCKre CUCTEMBI TPOMBIIIJIEHHBIX TPEAPHSITUH.

B 6510ke qucuuiiuH no BeIOOpy:
- TeruosHepreTHYeCKre CUCTEMBI TPOMBIIIIICHHBIX TIPEATPHUITHH;
- UmxeHepHble OCHOBBI Ta30CHA0XKEHNS;

- TexHu4yecKkre CUCTEMBbI C)KUTaHUs TOIUINBA,

- DOHEPreTHYECKU KOMIUIEKC IPOMBIIIICHHBIX MPEATPUSITHI.

3. [lepeyeHb MUIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHs MO TUCHMUILINHE
(Moay10), COOTHECEHHDBIE ¢ TUIAHNPYEMbBIMH Pe3yJIbTaTaMH 0CBOEHHUSI
0o0pa3oBaTeJIbHOM MPOrPaMMbI

B  pesynbrare
bopMHUpYIOTCS  CIEAYIONUE KOMIIETCHIIMM U JIOJDKHBI

OCBOCHMU

JUCITHUITIINHBI

(Momynst) 'y oOydarommxcs
ObITh  JIOCTUTHYTBI

CICAYyOmHrC pC3yjabTaThbl 06yquH;1 KaK JTall (bOpMI/IpOBaHI/IH COOTBCTCTBYIOIIUX

KOMIICTCHIIUM:
B pesyabTare ocBOCHUA
o0pa3oBaTesbHOI
Kona HpOrpaMmbi IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIETEeHI[HH N 00y4eHHUs MO JUCHUILINHE
00y4yarouuiics J0/KeH
00J12a1aTH

[1K-3 CIIOCOOHOCTD 3HATDb:
IUIAHUPOBATh U ® OCHOBHBIC IIPUHIIMIIBI COOpA U aHATM3a
OCYLIECTBIISATH KOHTPOJIb HUCXOJHBIX TaHHBIX B COOTBETCTBHH C
JeSITeTLHOCTH TIepCcoHaa HOPMATUBHOM IOKyMEHTaIuen
0 JKCIUTyaTaluu yMeThb:
KOTJIOB, pabOTAIOIIKMX Ha ® 1ICIIOJIb30BaTh HOPMATHUBHYIO
ra3z000pa3HOM, KHUIKOM JOKYMEHTAITUIO TIPU cOOpe U aHaIn3e
TOIIJIMBC 1 HCXOOHBIX JAHHBIX JJIA pa3pa60TKH
SICKTPOHArpeEe sHEeprocOeperaronX MEPOIPUITHIA

BJIAJIETh:
e MeToJaMu cOOpa U aHalIM3a UCXOTHBIX
JTAHHBIX B COOTBETCTBUU C HOPMATHBHOM
JIOKYMEHTalHUen
I1K-4 CHOCOOHOCTH YIIPABNIATh | 3HATh:

POIIECCOM
IKCIUTyaTallul KOTJIOB,
paboTarmuXx Ha
razo00pa3HOM, KHJIKOM
TOIIJINBE N
AJIEKTPOHATPEBE

®  METObI BHITIOJIHEHUS pacueTOB
TEXHOJIOTHYECKOTO 000PYAOBaHUS 110
TUIIOBBIM METOJINKAM,

®  METOABI NPOEKTUPOBAHHS TEXHOIOTHYECKOTO

000pYIOBaHUS C HCIIOJIH30BaHUEM
CTaHAPTHBIX CPEJCTB aBTOMATH3AIINN
MIPOEKTHPOBAHUS B COOTBETCTBUU C
TEXHUYECKUM 3aJaHHEM.

YMeTh:




®  BBINOJIHATH PACYCTHI TEXHOJIOTHYECKOTO

000pyIOBaHUS 110 TUIIOBBIM METOIHKAM;
®  TIPOCKTHUPOBATH TEXHOJIOTHMIECKOE

00opymoBaHNE C UCTIOIH30BAHUEM
CTaHJIaPTHBIX CPEJCTB aBTOMATH3AIUU
MIPOEKTUPOBAHMUS B COOTBETCTBUH C
TEXHUYECKUM 33/IaHHEM.

BJIAJETh:

®  HaBBIKAMH MTPOBEACHHS PACUCTOB
9HEPro0OOPYAOBAHUS IO THIIOBBIM
METOINKAM;

e  CrIOoCOOHOCTBIO MTPOEKTUPOBATh
TEXHOJIOTHYECKOE 000pYyI0BaHUE C
WCIIONTF30BAaHUEM CTaHIAPTHBIX CPEICTB
ABTOMATH3AIUN TPOCKTUPOBAHUSA B
COOTBETCTBHHU C TEXHUYCCKUM 3aJaHUCM

OO6mmast Tpy1I0€MKOCTh JAUCITUIUIMHBI COCTABIISIET 3 3aU€THBIC €JIUHUIIBI, T.C.
108 akamemuueckux vaca (M3 HUX /2 4ac — caMOCTOsITeNIbHasl paboTa CTYyCHTOB).

Paznenbl nuctumnunbel «HX)XeHEpHBIE OCHOBBI T'a30CHA0KEHHU» U3Yy4aloTCs
Ha TPEThEM KypCe.

IIaTelii cemectp: nekuuu — 18 yacoB, cemuHapckue 3aHsaTus — 18 4yacos,
dbopma KOHTPOJISI — 3a4eT.

CTtpykTypa ®  CcoOAepKaHWE JUCHUIUIMHBI  «VHXXEHEepHBIE  OCHOBBI
ra30CHa0KEHHS» 110 CPOKAM M BHIaM paOOThI OTPAKEHBI B TIPUIIOKCHHH.

Conep:xaHue pa3/iesioB THCHUIIIHHBI

IIsaTebIil cemecTp:

Tema 1. BBenenue

Lenp u mpuoputeThl JHEpreTryeckon crtparerun Poccun Ha niepuon g0 2020
roga. OcHoBHble (akTopel pazButus TOK. Dueprermdeckas >(pPeKTUBHOCTS.
OcHoBHbIE Ta3oBble  MecTOpoxkaeHHus Poccun. OCHOBHBIE  HaNpaBiICHUS
UCIOJIb30BaHus ra3a. Posb razoobpasnoro tormsa B TOK.

Tema 2. T'oprouue rasol

Knaccuduxanus roprounx razon. ['oproune KOMIOHEHThI, BXOJIAIINE B COCTaB
ra3oB. bamnacTHble KOMIOHEHTHI, BXOJSIIME B COCTAaB ra3oB. ['pymmbl BPEIHBIX
npuUMecel, colepkaliuxcs B Tra3ax. l'oproume ajeMeHThl, Mpeoljajaroniue B
MPUPOJIHBIX Ta3aX YUCTHIX U KOHACHCATHBIX MECTOPOXKIACHUM, B MMOMYTHBIX, & TAKKE
B KOKOCOBBIX, HETSHBIX U I'€HEPATOPHBIX razax. OU3UKO-XUMUUYECKUE CBOICTBA
CKMKEHHBIX ra30B. Temiora cropanusi IPUPOAHBIX Ia30B YUCTHIX U KOHAEHCATHBIX
MECTOPOXKJICHUH, MOMYTHBIX HEPTAHBIX, CKMHKEHHBIX, KOKCOBBIX M T€HEPATOPHBIX
ra3oB. Bs3KOCTb U TEIJIOEMKOCTB ra30B.

JloObI4a mpUPOIHBIX TA30B YHUCTHIX M KOHJICHCATHBIX MECTOPOXKICHUN, COOp
MOMYTHBIX HEPTAHBIX Ta30B. TPaHCHIOPT BIAXHBIX ra3oB. Kopposus metamia Tpyo
u apmatypbl. CrocoObl OYHMCTKH Ta3a OT cepoBojopoaa. PDPHU3MKO-XUMUYECKUN
METOJI OCYIIKA Ta30B. MarucrpaibHbld Ta30MpOBOJ, €ro KOHCTPYKUHS.



TpancnopTupoBaHue raza MO MAarucTpajJbHBIM  Tas3onpoBogaMm. MeTosl
BbIPAaBHUBAHUS HEPABHOMEPHOCTH T'a30MOTPEOICHNS.

Tema 3. 'opoackue cucTeMbl ra30CcHA0KeHUS

Knaccudukanuss razompoBogoB. CucTteMbl Tra30CHaOXKEHHS  TOPOJIOB.
@dakTopbl, BIMIAOLIIME HA BBHIOOP CHUCTEMBI Il ropoja. XpaHWIuIla rasa.
Omnpenenenne MpoOIMyCKHON CIOCOOHOCTH Ta30mpoBo0B. CrucTeMa ra30CHa0KEHNS.
Martepuasisl, UCHOIB3YIOLINECS IIPU CTPOUTENIBCTBE ra30IPOBOIOB, UX JOCTOUHCTBA
u HepocraTku. IIpokimagka ra3ompoBOJOB IO  TEPPUTOPUM TOPOAOB U
IPOMBIIUIEHHBIX NpeanpusaTuil. KoHTposb 3a KauecTBOM CBapHBIX COCIUHEHMM,
criocoObl cBapku. [IpaBuia npokIaaKy ra3onpoBoIOB. THIIBI 3alIOPHOM apMaTypbl
u o0opynoBaHusl Ha rasomnpoBojax. ['a3zoBblie kosoausl. KoHneHCaTOCOOPHUKH.
I'maposarBopsl. KomneHncaropsl.

Tema 4. I'uapaBJnyecKuil pacyeT ra3oBbIxX ceTei

PacueTHble pacxo/pl ra3a Ha y4acTKax CETH ¢ PABHOMEPHO PACIpPENCICHHOU
HArpy3KOM M Ha y4acTKax CETU C COCPEAOTOYECHHBIMU pacxozamu. OmpeneneHue
IIOTEPH JABJICHUS I'a3a Ha TpeHue. [ uapaBIndeckoe CONpOTUBIICHHUE IS PA3JIMYHBIX
PEXKUMOB ABWKEHHUs. [ MApaBIMYECKNN pACUET 3aKOJIBIOBAHHBIX CETEW HU3KOIO
JaBlIcHWs. PacyeT TyNMKOBBIX Ta30mpoOBONOB. ['MIapaBIMyeckudl  pacuer
3aKOJIBIIOBAHHBIX W TYNHKOBBIX CETE€Hd BBICOKOTO (CpEAHEro) JaBJICHUS.
I'mapasnudeckas yBa3Ka 3aK0JIbLOBAaHHBIX ceTel. [loTepu naBineHus Ha TpeHUE Ha
Y4acCTKaX B CETSIX HU3KOTO W BBICOKOIO nasieHus. [lorepu naBiaeHus B MECTHBIX
COIIPOTUBIIEHUSX TOPOJICKUX U OOBEKTOBBIX CETEH.

Tema 5. Peryasitopsl 1aBjieHust

3ajaya M MNOPUHLMI PEryJaupoBaHus JaBieHuss Trasza. Kiaccudukanus
pPEryJIsTOpPOB  AaBJ€HUS; MNpUHUMI  paOOThl  peryisTopoB. OmnpeneneHue
MPOITYCKHOM CITOCOOHOCTH peryJiisitopa nasienud. [logdop peryasaropoB 1aBieHus.
[TpunuunuansHas TexHosoruueckas cxema I'PII. Cxema I'PC, ee obopynoBanue,
apromatuka u KUIIL.

Tema 6. IIpomblIlJIEeHHbIE CUCTEMbI ITA30CHAGKEHUS

[IpuHIIMTIUATBHBIE CXEMBI MPOMBIIUICHHBIX CHCTEM Ta30CHA0KEHUS M HX
kiaccudukanmsa. OnpeaeeHne pacyeTHbIX PacX0/I0B ra3a Ha pacYeTHBIX y4acTKax
B MEXXIIEXOBBIX M BHYTPHUIIEXOBBIX Ta3ompoBoaax. OnpeeneHue JaBjIeHUs B Hadaie
Y KOHIIE KaXKI0M CTYIIEHU CXeMbl Ta3ocHa0xeHus. OnpeeneHre BbICOThI AbIMOBOM
TpyObl. Cxema OOBSI3KM MEXKIIEXOBBIX Ta30MpoBOAOB. PaboTa KOTETbHOM.
D} heKTUBHOCTH pabOTHI KOTIIA.

Tema /. IloTpebsienne ra3a NPOMBINLIEHHBIMH NPEeANPUATHSIMH H
oobekTamu KKX

OrnpeneneHue TOMOBBIX PacxoJioB Taza mnoTpedurtensmu. Knaccudukarus
notpeduTteneit mo kareropusam. OnpeesieHre pacueTHOrO0 YacOBOr0 pacxojia rasa
CETSMH HU3KOTO JaBjieHUsl. PacueTHble 4acOBBbIE PAcXOjbl ra3a MOTPEOUTEINSIMHU,



HoACOCIMHCHHBIMHU K CCTH BBICOKOI'O JAaBJICHUA.

Tema 8. Jxkcmiryaranusi CHCTeM ra30CHa0KeHUs

HcnpITanus ra3onpoBoI0B MPHU MOJCOEIUHEHUH HX K AEHCTBYIOUIUM I'a30BbIM
ceTsM, npoxayBka. McnelTamus u npuemka B dkcruryatauuio ['PII, mactporika
nmapametrpoB [PII B mpomecce B3KCIulyaTallMd B 3aBUCHMOCTH OT pPEeXHUMa
notpebsienus raza. HeucnpasHoctu obopyaosanus ['PI1. Mepsi 6e30macHoCcT nipu
oOcy>KUBaHUM cUCTeMbl TazocHabxkenus, [ PII. ABromaTu3npoBaHHBIE CHCTEMbI
JUCIIETYEPCKOr0 YIPABICHUS Fa30BbIM XO3SIIICTBOM.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Metoquka — mpenopaBaHus — JUCHMIUIMHBL  «VIH)XXEHEpHbIE  OCHOBBI
ra3ocHaOXKEeHHs» M pealu3alus KOMIIETEHTHOTO IOAXO0Ja B H3JIOKEHUU U
BOCIIPUATUU MaTepuaia npeaycMaTpuBaeT UCIOJIb30BAHUE CIEIYIOIUX aKTHBHBIX
Y UHTEPAKTUBHBIX ()OPM MPOBEIEHUS IPYINIIOBBIX, HHINBUAYAIbHBIX, &y IUTOPHBIX
3aHATHI B COYETAHMHM C BHEAYJUTOPHON paboOTONl ¢ 1enpto (OPMUPOBAHUS U
pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYaOIINXCS:

— MOJTrOTOBKA, PEICTABICEHUE U 00CYKIECHUE MPE3CHTALMI HA CEMUHAPCKUX
3AHATHSX;

— OpraHu3alys 1 MPOBeICHUE TEKYIIET0 KOHTPOJIS 3HAHUM CTYAEHTOB B (hopMe
0JJaHKOBOT'O TECTUPOBAHUS.

VY nenbHbIN Bec 3aHATH, IPOBOAUMBIX B MHTEPAKTUBHBIX (popMax, orpeneseH
IJIaBHOM 1eNbio 00pa3oBaTeNIbHOM MpPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTA
oOyyarolmuxcs M COAEepXKaHUeM  JUCUUIUIMHBI  «/H)XXEeHepHble  OCHOBBI
ra3ocHaOXXeHUs» M B IEJIOM N0 AWCIHUIUIMHE cocTaBisieT 50% ayauTopHBIX
3aHATUN. 3aHATHS JEKIIMOHHOTO Tuma cocTaBisitoT 50% oT o0bema ayauTOpPHBIX
3aHITHI.

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH,
NMPOMEKYTOUYHOI aTTeCTAUMHU 10 UTOraM 0CBOEHUSI TUCHHUIJIMHBI U Y4eOHO-
MeETOAHYECKOe O0ecneyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B mnporecce oOydeHHsI HUCHOJB3YIOTCS CIEAYIOIIME OIEHOYHBIE (DOPMBI
CaMOCTOATENLHON pabOThl CTY/IEHTOB, OIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAIIHI:

B nsaTom cemecrtpe:

—pedepar mo  Teme:  «VHXKEHEpHBIE  OCHOBBI  Ta30CHAOKCHUS
(MHAMBUIYATBHO JIJIST KQXKJ0TO 00Yy4aroIerocs);

— TIOITOTOBKA M BBICTYIUICHME HAa CEMHHAPCKOM 3aHATHU C JOKIAIOM H
o0CyXJIeHHEM Ha TeMy «MeTO/ bl MPOSKTUPOBAHUS Ta30BbIX CETEH»;

OrneHOYHBIE CpEIACTBA TEKYIIETO KOHTPOJS YCIEBAEGMOCTH BKIIIOYAIOT
KOHTPOJILHBIE BOMPOCHI M 3aJaHus B ¢Gopme OJIaHKOBOTO TECTUPOBAHMS, IS
KOHTPOJISI OCBOCHHS OOYYAFOIIMMHUCS pa3IesioB AUCITUIUIMHBI, 3a1uTa pedeparos,
perieHue 3a1ad.



OO6pa3upl TECTOBBIX 3aJlaHUK, KOHTPOJBHBIX BOINPOCOB U 3aJaHUM IS
MPOBENCHUSI TEKYIIErO KOHTPOJS, DK3aMEHAIMOHHBIX OWIIETOB, MPUBEICHHI B
MPUIOKECHUH.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl POBeIeHUS MPOMEKYTOYHOM ATTEeCTANNH
00y4arouuxcs no JMCHUIJINHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIIETEHIMH € YKa3aHMEM ITANoB ux GopMupoBaHus B
npoiecce 0CBOCHNUs 00pa3oBaTeIbHONH MPOrPaMMBbl.

B pesynbrate ocBOEHUS! TUCHUILTUHBI (MOAYJIs) GOPMUPYIOTCS CIEAYIOIIHE
KOMITETECHIIUHU:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJbHONH IPOrpaMMbl 00y4YarOLIHTiCSE
KOMIIETeHIIH U J0JI2KeH 00/1a1aTh
[1K-3 CIOCOOHOCTH TJIAHUPOBATH U OCYIIECTBIIATH KOHTPOJIb IS TEIBHOCTH

NepcoHalia Mo SKCIUTyaTaluy KOTJIOB, pab0TaIONINX Ha Ta3000pa3HoM,
JKAJIKOM TOIUIMBE U JIEKTPOHArpEBe

[1K-4 CIIOCOOHOCTH YIPABISATH MPOLIECCOM HKCIUTyaTallid KOTJIOB, pabOTaIOIINX
Ha ra3000pa3HoOM, KUJAKOM TOIUIMBE U AJIEKTPOHATPEBE

B mporniecce ocBoeHmst 00pa3oBaTebHOM MPOTPAMMEI JaHHBIC KOMITCTCHITNH, B
TOM YHCJIC UX OT/ACJIbHbIE KOMITIOHEHTHI, (POPMUPYIOTCS MOATAITHO B XOJI€ OCBOCHUS
OOyYarOIMMUCS TUCHUIUIMH (MOJyJIeH), MPAKTUK B COOTBETCTBUM C YUEOHBIM
IJIAHOM U KaJICHJIapHBIM rpadukoM ydeOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(popMupyemMbIX 110 HTOraM OCBOEHHS TUCIHUILINHBI (MOAYJIs1), ONMCAHUE HIKAJI
OLlEHUBAHUS

[Toxa3aTenem OIICHMBAaHUS KOMIIETCHIIMA Ha pA3JIMYHBIX JTamax HX
(bopMHUPOBaHUS SBJIAETCS JOCTIKCHUE 00YUJaIOIIUMHUCS TUTAHUPYEMBIX PE3YIhTaTOB
oOy4eHus MO JUCHUILIUHE (MOJYJIIO).



IK-3 - c1ocoOHOCTh MIAHUPOBATH U OCYIIECTBIISATH KOHTPOJIb JIEATEIHHOCTH IEPCOHaa 1o
AKCIUTyaTaIluu KOTIOB, paboTarOMMX Ha ra3000pa3HOM, KUJIKOM TOTUIMBE U DJIEKTPOHATPEBE

Kpurepun onennBanus

Onenxa Onenka
«X0pouo»
Onenka Onenka (3auTeno) KOTJIMIHO»
«HEYI0BJETBOPUT | «yJAOBJIETBOPHUTE - (3auTeHo)
IMoxa3zareb eJIbHO» (He JIbHO» (32aYTEHO) W
3a4TEHO) HJIH WIH HU3KOH HOBI;:;:eHH BbICOKMI
OTCYTCTBHE YPOBEHb ypoBeHb YPOBEHb
c()opMHpPOBAHHOC OCBOCHHUA OCBOCHHS
TH KOMIIETCHIMHU KOMIIeTeHIIUH 0CBoCHMH KOMIIeTEeHI]
KOMIIeTEeHI]
it U
3HATD: OO6yuarommiics OOyuarommiics OOyuarormm | OOy4varommii
METOJIMKH cOopa u JEMOHCTPUPYET JEMOHCTPUPYET ucs csl
aHaJIM3a UCXOJHBIX | IIOJHOE OTCYTCTBUE | HEMOJIHOE JEMOHCTPUP | AEMOHCTPUP
JAHHBIX JUIs WJIY HEJAOCTaTOYHOE | COOTBETCTBUE yer yeT MOJIHOE
IIPOEKTUPOBAHMUS COOTBETCTBUE CJIETyIOIINX YaCTUYHOE COOTBETCTBU
HEProOOHEKTOB U CJIeIYIOIIUX 3HAHUM: COOTBETCTBH | €
UX 2JIEMEHTOB B 3HAHWUW: METOJIMKU | METOJUKHU cOopa | € CJIEYIOIINX
COOTBETCTBUU C cbopa u aHanuza Y aHaIu3a CIENYIOIIUX | 3HAHUM:
HOPMaTHUBHOMN UCXOJHBIX IaHHBIX | UCXOIHBIX 3HAHUM: METOJIUKH
JOKyMEHTauuen JUTSt JAHHBIX TS METOMKHU cbopa u
IIPOEKTUPOBAHMUS IPOEKTUpOBaHUs | cOopa u aHaJu3a
SHEProOOBEKTOB U | PHEProOOBEKTOB | aHANU3a HCXOJIHBIX
UX 3JIEMEHTOB B U UX 2JIEMEHTOB B | HCXOJIHBIX JTAHHBIX TS
COOTBETCTBUU C COOTBETCTBUU C JAHHBIX JUIsl | IPOEKTUPOB
HOPMaTUBHOMN HOPMAaTHUBHOMN IIPOEKTUPOB | aHUS
JOKyMEHTaluen JOKyMEHTaluen | aHus HHEProo0beK
. Jomyckarores 9HEProoOdbE | TOB U UX
3HAUYUTEIIbHbIE KTOB U UX JJIEMEHTOB B
OIINOKH, 3JIEMEHTOB B | COOTBETCTBU
MPOSIBISAETCS COOTBETCTBH | U C
HEJ0CTaTOYHOCTh | U C HOPMaTUBHO
3HaHWM, 110 Py | HOPMATUBHO | U
MoKa3arelieu, i JOKYMEHTAIl
oOyuaromuiics JOKyMEHTALl | UEU
HCIBITHLIBAET nen , CBOOOIHO
3HAUYUTEIIbHbIE , HO OIIepUpYyET
3aTpyAHEHHS TIPU | IOMYCKAIOTC | MpUoOpe-
OIEpUPOBaHUU s TEHHBIMU
3HAHUSAMU [IPU UX | HE3HAUMUTEN | 3HAHUSIMHU.
nepeHoce Ha bHbIE
HOBBIE CUTYaIlUH. | OLIUOKH,
HETOYHOCTH,
3aTpyIHEHU
s TIpU
aHAJTUTHYEC

KHUX




oTIepaIusX.

yMeTh: OO6yuaromuiicst He | OOyuaromuics OO6yuaromu | OOy4aroruit
cooupars u yMeeT U B JEMOHCTPHUPYET cst cst
aHaAJIM3UPOBATh HEJ0CTaTOYHOM HEIOJIHOE JEMOHCTPUP | AEMOHCTPUP
WCXOJIHBIC JAHHBIE CTCTICHH yMEeT COOTBETCTBHUE yeT YET MOJIHOE
TUISE codupatp u I (S13% 00111704 YaCTUYHOE COOTBETCTBH
MIPOEKTUPOBAHHUS aHATM3UPOBATH YMEHHUI: COOTBETCTBH | €
SHEProoOHEKTOB U UCXOJHbIC JaHHBIE | cCOOMpATh U e CJIEYIOIIUX
WX JIEMCHTOB B TUTST AHATU3UPOBATH CICIYIOIINX | YMCHHIA:
COOTBETCTBUH C MIPOEKTUPOBAHHUS UCXOHbIE YMEHHIA: coOuparb u
HOPMAaTUBHOI SHEProoOBEKTOB U | JAHHBIE IS cobupaTh U | aHATU3UPOBA
JOKyMEHTaIuei UX 3JIEMEHTOB B MPOEKTUPOBAHUS | AHAJIM3UPOB | Th UCXOJIHBIE
COOTBETCTBUH C HEProoOBEKTOB | aTh JTaHHBIC JIJIS
HOPMAaTUBHOI U UX JJIEMEHTOB B | UCXO/HbIE MIPOEKTHUPOB
JOKYMEHTaIHeH, COOTBETCTBUH C TaHHBIC IS | aHUS
BBITIOJTHSTh HOPMAaTUBHOM IPOEKTHUPOB | IHEProoOBHEK
MIPOCKTHBIE JMOKYMCHTAIlMEH. | aHUs TOB Ml KX
pacueTsl Jomyckatorcs 9HEProoObE | HINEMEHTOB B
3HAYUTEIILHBIC KTOB U KX COOTBETCTBH
OIINOKH, JJIEMEHTOB B | U C
MIPOSIBIISICTCS COOTBETCTBU | HOPMATHUBHO
HEJOCTaTOYHOCTh | U C i
YMEHHH, 110 Py | HOPMATUBHO | JOKYMEHTAI]
roxkasareJiei, 51 HEH.
oOyuaromuncs nokymeHnrar; | CBoOOIHO
UCIIBITHIBACT uei. OTnepupyeT
3HAYUTEIIEHBIC YMmenus pruoOpeTeH
3aTpyJHEHUS MPU | OCBOEHBI, HO | HBIMU
OTICpUPOBAHUH JIOMYCKAIOTC | YMCHHSIMH,
YMEHHUSIMH MPU o MPUMEHSIET
UX IepeHoce Ha HE3HAYUTE]I | UX B
HOBBIE CUTYallUU. | bHBIE CUTYaIUAX
OImOKH, IMOBBIIICHHO
HETOYHOCTH, | U
3aTPyJTHEHU | CIIOKHOCTH.
s IPU
aQHATUTHYEC
KHX
oTieparusx,
HepeHoce
YMEHUH Ha
HOBBIE,
HECTaHapT
HBIE
CUTYaIlUH.
BJIA/IETh: OO6yuaromuiicst He | OOyuaromucs OO6yuaromm | OOGy4aromuit
MeTojaMu cOopa U | BIajeeT WId B BJIa/IeET cst Csl B TIOJTHOM
aHajanu3a UCXOOHBIX | HEJOCTATOYHOM MeTogamMu cOopa | 4acTUYHO o0neME
JTAHHBIX IS CTETICHH BIaJceT U aHalu3a BIIaJIeeT BIIa/IeCT
MIPOCKTHPOBAHHUS MeToJlaMu cOopa M | UCXOIHBIX METOJIaMHU METOJITaMHU




SHEPTOOOBEKTOB U aHAJIN3a UCXOMHBIX | JaHHBIX UL coopa u coopa u
HX 2JIEMEHTOB B JAaHHEIX IS MPOCKTUPOBAHUS | aHAJIM3a aHaIm3a
COOTBETCTBHUH C MPOEKTUPOBAHUS YHEPrOOOBEKTOB | MCXOIHBIX HCXOIHBIX
HOPMAaTUBHOM 9HEProOOBEKTOB U | M UX DJIEMEHTOB B | JJAHHBIX JUIS | JaHHBIX IS
JIOKYMEHTalUe HX 3JIEMEHTOB B COOTBETCTBHH C MPOEKTUPOB | MPOECKTHUPOB
COOTBETCTBHUH C HOPMAaTUBHOM aHus aHus
HOPMAaTUBHOMH JIOKYMEHTAIIUeH B | JHEProodbe | HIHEProoOBEK
JIOKYMEHTalHUEN HEIIOJIHOM KTOB U UX TOB U HUX
00BeMe, 9JIEMEHTOB B | JIEMEHTOB B
JIOITYCKAOTCS COOTBETCTBU | COOTBETCTBU
3HAYUTEILHBIC HC HC
OIINOKH, HOPMAaTUBHO | HOPMATUBHO
MIPOSIBIISIETCS 171 51
HEJIOCTaTOYHOCTh | TOKYMEHTAll | JOKYMEHTAI]
BJIAJICHUSI Hell, HaBBIKU | HCH,
HaBBIKAMH I10 OCBOCHBI, HO | CBOOOJIHO
pany JOMYCKAIOTC | MPUMEHSIET
IIOKa3aTeen, s IIOJTyYEHHBIE
OO6yuarommiics HE3HAYMTEJI | HAaBBIKH B
HCIBITEIBACT bHEIC CUTYyaLHSIX
3HAYUTEILHBIC OIIINOKH, MMOBBIIIEHHO
3aTPYJITHEHUS IIPU | HETOYHOCTH, | 1
MIPUMEHEHUU 3aTPYAHEHU | CI0KHOCTH.
HAaBBIKOB B HOBBIX | S IIPH
CUTyaIUsX. aHAJUTHUYEC
KHX
onepanusx,
nepeHoce
YMEHUU Ha
HOBEIE,
HeCTaHJapT
HBIE
CUTYyaLlHH.
IIK-4 - cnocoOHOCTh yMpaBIsATh MPOIECCOM OKCITyaTallid KOTJOB, paboTallmux Ha
ra3000pa3HOM, KHUJIKOM TOTUIMBE U 3JIEKTPOHATPEBE
3HATH: OO0yyaroruiics OO0yyaroruiics OO0yuaroiuiics OOyuaromuiics
METOIBI JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
BBITIOJIHEHUSA IOJIHOE HEIIOJHOE YaCTUYHOE MOJIHOE
pacquOB OTCYTCTBI/IC HJIn COOTBETCTBUC COOTBETCTBUC COOTBETCTBUEC
TexHojornyeck | HEAOCTaTOUHOE CIIEIYFOIIUX CIIEIYIOLIUX CIIEIYIOIINX
oro COOTBETCTBUEC 3HAHWI: METOIbl | 3HAHWH: METOJIbI 3HaHWM: METObI
0GOpy TOBAHHS Cﬂeﬂyfgﬂlﬂx BBITTOJTHCHUS BBITIOJTHCHUS BBITIOJTHCHUS
110 TUIIOBBIM 3HaHUH: METONBI | pacyeToB pacuyeToB pac4yeroB
METOTHKAM: BBIIIOJIHCHUA TEXHOJIOTHYECKOT | TEXHOJIOTUYECKOT | TEXHOJIOTUYECKOT
METOIEL pacyeTos 0 obopynoBaHusl | 0 000pyZAOBaHUS | O O0OPYIOBAHUS
NPOEKTHPOBAHH TCXHOJIOTUYECKO | [10 TUIIOBBIM O TUIOBBIM IO TUIOBBIM
q ro METOJIMKaM, METOIUKaM, METOOUKAM;
e — 00O0pYNIOBAHMSA | MeTOMBI METOJBI METOIBI
oro 110 TUIIOBBIM MIPOEKTUPOBAHUS | IPOEKTUPOBAHUS | IPOECKTUPOBAHUS
06Opy10BaHUS METOAMKaM, TEXHOJIOTHYECKOT | TEXHOJIOTHYECKOT | TEXHOJOTUYECKOT
METOAbI 0 obopynoBaHusa | 0 obopynoBaHHus | 0 000pPYyIOBaHUSA C




c MPOEKTUPOBAHU | C c HCIOJIb30BaHHUEM
HUCITOJB30BAHUC | A HUCIIOJIB30BAHUEM HCIIOJIb30BAHUECM | CTAHAAPTHBIX
M CTaHJIAPTHBIX | TEXHOJIIOTUYECKO | CTAaHAAPTHBIX CTaH/IapPTHBIX CpEeICTB
CpEICTB ro CPEICTB CpencTB aBTOMATH3AINH
aBTOMATH3alMK | 00OPYIOBaHUS C | aBTOMATHU3AIMKM | aBTOMATU3ALUUA | IPOCKTHUPOBAHUS
IMPOCKTUPOBAHU | UCIIOJIB30BAHUC MMPOCKTUPOBAHUA IIPOCKTUPOBAHUA B COOTBETCTBHU C
B M CTaHJIAPTHBIX | B COOTBETCTBUU C | B COOTBETCTBUU C | TEXHUUECKUM
COOTBCTCTBHUHU C | CPCACTB TEXHUYCCKUM TEXHUYCCKUM 3a1aHUCM,
TEXHUYECKUM | aBTOMATHU3alMH | 33JaHUEM. 3aJlaHueM, HO CBOOOIHO
3aJJaHuCM npoexktupoBanu | Jlomyckarores JOITyCKalOTCSl orepupyer
IB 3HAUNUTEIbHEIE He3HAYNTEILHBIE MPUOOPETCHHBIMU
COOTBETCTBHH ¢ | OLIHOKH, omHOKH, SHAHHAMH.
TeXHUYECKUM MMPOABIIACTCA HETOYHOCTH,
3a/aHHEM HEZI0CTaTOMHOCTb | 3aTPY/HEHHs IpH
3HaHUU, 110 pAOYy AHAJTUTUYCCKHUX
IIOKa3aTcCJICH, ornepanuax.
oOyJaronuiics
HUCIIBITBIBACT
3HAYUTCIIBHBIC
3aTpyAHEHU [IpU
OIIEPUPOBAHUN
3HAHUAMHU IIPU UX
TMEPEHOCC Ha HOBBIC
CHUTyallHH.
yMeTh: OOyuarommiics | O0yuaromuiics OO6yuarommiics OOyyvarormiics
BBITIOJTHSATh HE YMEET WJIK B | IEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
pacyeTsl HEJOCTATOYHOW | HETIOJTHOE JaCTHYHOE MOJIHOE
TEXHOJIOTUYECK | CTEMICHH YMEET | COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
oro BBITIOJTHSATH CJIC Ty FOIITHX CJICTYFOTITHX CJICTYFOTIIHX
00Opy/IOBaHUs | pacyeThbl YMEHHI: YMEHHIA: YMEHHUI:
110 TUIIOBBIM TEXHOJIOTUYCCKO | BBIITOJHATH BBITIOJIHATH BBITIOJIHATH
METOJIUKAM; ro pacueTsl pacueTsl pacueTsl
IMPOCKTUPOBATH 060pyn0BaHI/I$[ TEXHOJIOTUYCCKOI' | TEXHOJOI'MYECKOT | TEXHOJIOTI'MYECKOT
TEXHOJIOTUYECK | IO TUIIOBBIM 0 obopynoBaHus | 0 000pyZOBaHUS | O O0OPYIOBAHUS
(0]§] MCTOJHUKAM, 110 TUITOBBIM 110 TUIIOBBIM 110 TUITIOBBIM
00Opy/I0BaHUE | MPOEKTUPOBATH | METOJUKAM,; METOJUKAM; METOJIUKAM;
c TEXHOJIOTUYECKO | IPOCKTUPOBATH MPOCKTHPOBATh | IPOSKTUPOBATH
UCIONIb30BaHUE | € 000PYIOBaHHE | TEXHOJIOTHUECKOE | TEXHOJIOTUYECKOE | TEXHOJOTHYECKOe
M CTaHJAPTHBIX | C obopynoBaHue ¢ | obopyaoBaHuE C | 000PyIOBaHUE C
CpEICTB UCIIONIb30BaHUE | HCIIOJIb30BAHUEM | UCTIONB30BAHUEM | HCIIOIH30BAHHEM
aBTOMaTu3alv | M CTAaHAAPTHBIX CTaHJApPTHBIX CTaHAAPTHBIX CTaHOAPTHBIX
MIPOEKTUPOBAHHU | CPEICTB CPEICTB CpencTB CpeICTB
AB aBTOMAaTHU3allun aBTOMAaTU3allul aBTOMaTHU3allun aBTOMaTHu3alnu
COOTBETCTBHUHU C | MPOCKTUPOBAHU | IPOSKTUPOBAHUS | IPOSKTUPOBAHUS | IPOCKTHPOBAHUS
TEXHUYCCKUM 1B B COOTBETCTBHU C | B COOTBETCTBUH C | B COOTBETCTBUU C
3aJlaHuEM COOTBETCTBUM C | TEXHHUYECKUM TEXHUYECKUM TEXHUYECKUM
TEXHUYCCKUM 3aJaHUCM. 3a1aHUCM. 3a1aHUCM.
3aJITaHUEM Honyckatorcs YmMmennsa CB000gHO
3HAYUTEIIBHBIE OCBOEHBI, HO OIlEpUpPYET
OIINOKH, JIOTYCKal0TCA IpPHOOPETEHHBIMU
IMPOABIIACTCA HC3HAYUTCIBHBIC | YMCHUSIMU,
HEJOCTATOYHOCTh | OLITHOKH, MIPUMEHSIET UX B




YMEHHI, 10 psAy | HETOYHOCTH, CUTYaIUsAX
IIOKa3aTeleH, 3aTPyAHEHUS IIPU | IOBBILLIEHHOMN
oOyyaromuics AQHAIUTUYECKUX | CIIOKHOCTH.
UCTIBITHIBACT oreparnusx,
3HAYUTEIIbHbIC nepeHoce
3aTpyJHEHUS NPU | YMEHUU Ha
OTepUpPOBAHUU HOBBIE,
YMEHUSIMH TPU HECTaH/IapTHBIC
UX IIEpeHoce Ha | CUTyaluHu.
HOBBIC CUTYAIIUU.
BJIA/IETh: OOyuarommiics | OOyuaronuiics OO0yyarommiics OOyyarommiics B
HaBbIKaMU HE BJIaJICET UM | BIIAJeeT YaCTUYHO MIOJIHOM 00beMe
IIPOBEICHUS B HABBIKAMU BIIAJICET BJIaJIeeT
pacueroB HEJOCTAaTOYHOU | MPOBEICHUs HaBbIKAMU HaBbIKaMU
HHEProo0Opya0 | CTEIEHU pacueToB MIPOBEICHUS MIPOBEICHUS
BaHUA IO BJIa/IeeT HHEProobOPyI0Ba | pacYETOB pacueToB
THTIOBBIM HaBBIKAMU HUS 110 TUTIOBBIM | BHEPTOO0OPYI0Ba | PHEPTOOOOPYI0Ba
METOJIUKAM; MIPOBEJICHUS METOIUKAM; HUS TI0 TUTIOBBIM | HUSI 110 TUIIOBBIM
CIOCOOHOCTBIO | PACUYETOB CHOCOOHOCTHIO METOTUKAM; METOTUKAM;
MIPOEKTUPOBATH | DHEProoOOpPyAO | MPOESKTUPOBATH CIOCOOHOCTBIO CIOCOOHOCTBIO
TEXHOJIOTUYECK | BaHUS IO TEXHOJOTUYECKOE | IPOSKTUPOBATh | POCKTHUPOBATH
oe TUTIOBBIM 000pyZOBaHUE C | TEXHOJIIOTUYECKOE | TEXHOJOTHYECKOe
000pyIOBaHUE | METOIMKAM; UCTIOJIb30BaHUEM | 00opyoBaHue C | 000pyIOBaHUE C
c CIIOCOOHOCTBIO | CTAaHAAPTHBIX UCIIOJIb30BAaHUEM | HCIIOIb30BAHHEM
WCIIOJIb30BAHNE | IPOSKTUPOBATH | CPEIICTB CTaH/IAPTHBIX CTaHJIAPTHBIX
M CTaHJAPTHBIX | TEXHOJIIOTUYECKO | aBTOMATHU3AI[MN | CPEICTB CpeICTB
CpeacTB € 00opyIoOBaHUE | MPOCKTHPOBAHUS | ABTOMATH3AIMKM | aBTOMATU3AIUN
aBTOMATHU3AINH | C B COOTBETCTBUU C | IPOCKTUPOBAHUS | IPOCKTHPOBAHUS
MIPOCKTHPOBAHH | UCTIOJB30BAHUE | TEXHHUECKUM B COOTBETCTBHUU C | B COOTBETCTBHH C
B M CTaHJIAPTHBIX | 33/IaHUEM B TEXHUUYECKUM TEXHUYECKUM
COOTBETCTBHH C | CPEICTB HETIOJTHOM 3aJJaHHAEM, 3aJJaHHEM,
TEXHUYECKUM | aBTOMATHU3alli | 00beMe, HaBBIKU OCBOEHBI, | CBOOOTHO
3aJJaHAEM MPOSKTUPOBAHU | IOITYCKAIOTCS HO JIOMYCKAIOTCS | IPUMEHSIET
iB 3HAYUTENbHbIE HE3HAYUTENbHBIC | OTYYCHHbBIE
COOTBETCTBUU C | OIIHOKH, OIIHOKH, HaBBIKHU B
TEXHUYECKUM MPOSIBIISIETCS HETOYHOCTH, CUTYaIUsAX
3aJaHIEeM HEJOCTATOYHOCTh | 3aTPYAHCHHS IIPH | TOBBIMICHHOM
BJIQ/ICHUS AQHAIUTUYECKUX | CIOKHOCTH.
HaBBIKaMH TIO orieparusx,
pany nepeHoce
MoKa3aresieu, YMEHHUH Ha
OO6yyarommiics HOBBIE,
HCIIBITBIBACT HECTaH/apTHBIC
3HAYUTEIbHbIC CUTYAaIIUH.
3aTpyIHEHUS TIPU
MPUMEHEHUN

HABBIKOB B HOBBIX
CUTyalusax.




dopmMa IPOMEKYTOYHOM aTTECTALMM: 3a4eT.

[IpomexxyTouHas aTTecTaiusi o0ydarommxcs B popMe 3auéTa mMpOBOAUTCS 10
pe3yibTaTaM BBIMOJHEHUS BCEX BUIOB Y4YeOHOW pabOTHI, MPEITyCMOTPEHHBIX
y4eOHBIM IJIAHOM 0 JAaHHOW AWCIUIUIMHE (MOJIYJIO), TIPU 3TOM YUYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTtpa. OreHka
CTETICHU JTOCTM)KCHHS OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYEHHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS TMpEnojaBaresieM, BEAYLIUM 3aHATHUS IO
JUCHUTUIMHE (MOJIYJII0) METOJOM DKCIIEPTHOM o1leHKHU. [1o uToram npomexxyTouHon
aTTeCTallMM 10 AUCIMIUIUNHE (MOJYJII0) BHICTABIISAECTCS OIICHKA «3aYTCHO» WM «HE
3a4TEHOY.

HIkaJuaa
OLICHUBAaHUSA

Onucanue

BrImosHeHb! Bce BUIBI y9eOHOH pabOThI, MPEAYCMOTPEHHBIEC YI€OHBIM IIAHOM.
CTy#aeHT JEeMOHCTPUpPYET COOTBETCTBHE 3HAHUN, YMEHHH, HaBBIKOB
IPUBEICHHBIM B Ta0IMIaXx IoKa3aTeliel, Omepupyer NpuoOpPETEHHBIMU
3auTeHO 3HAHUSAMH, YMEHUSAMH, HABBIKAMH, IPUMEHSET UX B CUTYALUAX IOBBILICHHON
cioxkHoctu. [Ipu 3TOM MOryT OBITH JOMYIIEHH HE3HAYUTEIBHBIC OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUS [IPU AHAIMTUYECKUX Ollepaluax, IEPEeHOCE 3HaHUU
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYyaLUH.

He BbmonneH oauH mim Oosiee BUIOB y4eOHOW pabOTHI, MPEayCMOTPEHHBIX
yueOHbIM Mm1aHoM. CTYJJeHT JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUH,
YMEHHM, HaBBIKOB IPHUBEIECHHBIM B TaONMIaX IOKa3aTesei, JOIMyCKalTCs
3HAYUTENbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HaBBIKOB
10 psAy MOKa3aTeeH, CTyIeHT UCIBITHIBAECT 3HAYUTENbHBIEC 3aTPYIHEHUS IIPU
OIEPUPOBAHUHU 3HAHUSAMU U YMEHUSAMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH.

He 3aureno

@®oHABl OLIEHOYHBIX CPEACTB mpeiacTaBieHbl B [lpunoxkennn 2 k pabodeit
IIporpamme.

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIITUOHHOE 00ecIieyeHne
AUCUMILTHHBI

a) OCHOBHAS JIMTEpaTypa:

1. Nonun A.A. I'azocHaOxeHHUe [ DIEKTPOHHBIN pecypc]: yued. — DIeKTPOH.
nan. — Cankrt-IletepOypr: Jlans, 2012. — 448 c.

2. KaprameBnu A.H. TomimBo, cMa30uHble Marepuaibl M TEXHHUYECKHE
KUIKOCTU [DIEeKTpoHHBIM pecypc]: yued. mocobue / A.H. Kapramesuu, B.C.
Toscthika, A.B. I'opaeenko. — DnekTpoH. naH. — Munck: HoBoe 3Hanue, 2014.
— 421 c.

3. Kybro A.®. TonmianBo U TOIUIMBOCKUTAIOIIME YCTPOWCTBA TEIJIOBBIX
arperatoB OONICITPOMBIIIJIEHHOTO Ha3HAuYeHHUsS [DJIEKTPOHHBIA pecypc]: yueo.
nocodue — DneKTpoH. 1aH. — MockBa: MI'TY um. H.D. baymana, 2006. — 44 c.



4. I"a30Bbl€ TOIUIMBA U UX KOMIOHEHTHI. CBOWCTBa, MOJyYeHUE, IPUMEHEHHUE,
sKooTUs [DNIeKTpoHHBIM pecypc]: ciupas. / bakynuna B.H. [u ap.]. — DnexTpos.
nmaH. — Mocksa: U3parensckuit njom MOU, 2016. — 615 c.

5. Ky3pmun H.B. TomnuBo, cMa304HbIE M AKCIUTYyaTallMOHHBIE MaTEpHUaIbI:
ydaeOHoe mocobue [DnexkTpoHHsiid pecypce]: yued. mocodue / H.B. Ky3pmun, H.U.
CenuBaHoB. — DnekTpoH. aaH. — Kpacnospck: Kpacl’AY, 2012. — 238 c.

6. Konmakosa H.B. ['a3ocHaGxkenne: yued. mocodue [IaeKTpoHHBIN pecypc] /
H.B. KonmnakoBa, A.C. KonnakoB. — DnektpoH. gan. — ExarepunOypr: YpdV,
2014. — 200 c.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. ®okun ['.A. ABTOHOMHBIE UCTOYHUKH JIEKTPUUECCKON U TEIIIOBOM SHEPTUU
JUIL  MarucTpajbHbIX Ta30MNpOBOJOB M  TIa30pACHpPENCIIUTEIbHBIX  CTaHIIHMA
[DnexTponHsIii pecype]: MoHOTpadus — DiaekTpoH. 1aH. — MockBa: PU3MaTIuUT,
2015. — 164 c.

2. Caxun C.I'. [Ipubopsl KOHTPOJSI COCTaBa M Ka4eCTBA TEXHOJOTHIECKHUX
cpea [DneKTpoHHBIM pecypc]: yuebd. mocobue — OnekTpoH. gaH. — CaHKT-
[TerepOypr: Jlanb, 2012. — 432 c.

3. JlrotoBa T.E. OcHOBHBIE acIeKThl TIOBBIMICHUS TEXHOJOTHYECKON
HAJIC)KHOCTU rasopacnpenenurenplbix ceted. [lonsyHoBckuin Anbmanax - 2017T.
No2.

4. JlroroBa T.E. CoBpeMeHHbIE HHHOBAIIMOHHBIE TEXHOJIOTUU PEKOHCTPYKITUU
pacrnpenenuTeIbHbIX Ta30npoBooB. [lon3yHoBckuit AnbManax - 2016r. Ne3.

5. CaiukoB  A.P. TexHojormyeckde TMOTEpPU MPUPOJHOTO Trasza IpHU
TPAHCIIOPTUPOBKE IO Tra3onpoBoAaM. MarucrtpanbHble razonpoBojibl. HapyxHbie
ra3onpoBoAbl. BHYTpHUIIOMOBBIE Ta30IpPOBOJABI [DIEKTPOHHBIA pecypc] —
OnextpoH. naH. — Bonorga: "Undpa-Unxkenepus”, 2015. — 112 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:

[IporpammHoe obecrieueHre He MPeayCMOTPEHO.

NHTepHeT-pecypchl  BKIIOYAIOT  y4EOHO-METOJAMYECKHE MaTephayibl B
AIIEKTPOHHOM BUJIC, MPE/CTABIICHHbBIC Ha cairte
(http://lib.mami.ru/lib/content/elektronnyy-katalog B pasmene  «DIeKTpOHHBIN
KaTajnory.

[lone3npie  y4yeOHO-METONMYECKHME U  HMH()OpPMALMOHHBIE  MaTepuabl
MPEICTaBJICHbl Ha CalTax:

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

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

8. MaTepHa/IbHO-TeXHHYECKOe o0ecnevyeHne JUCIUIINHBI

CrnenmanusupoBaHHas ydeOHas Jsabopatopusi kadenpsl «lIpomblnuieHHas
terioanepretrka» Ayn. AB2406, ocHaiieHHas 1ab0paTOPHBIMU YCTAHOBKAMMU:

- «Omnpenenenne K03QPUIMEHTA TEMIIEPATYPOIIPOBOJHOCTH CTAIM METOAOM
PETYIISIPHOTO peXUMaY;

- «Onpenenenue korhduLeHTa TEIIoNepeauy MPU BRIHYKICHHOM T€UYEHUU


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

KUJKOCTU B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenve kKodp¢uIUEHTa TEIUIONEpenayl METOAOM PETYJISPHOTrO
pexUMa;

- «Onpenenenre kKo3(pGuUIUEHTa TEIJIOOTIAYH MPHU MYy3bIPHKOBOM KHIIEHUU
KUJIKOCTHU Ha IUIUHIPEY;

- «Omnpenenenne Ko3pPuuueHTa TEMIONPOBOAHOCTUA TBEPIBIX TEJI METOJIOM
HUJIUHAPUYECKOTO CIIOSD.

MynbTumenuiinas ayautopus kadenpsl «[IpoMblliuieHHAs! TETIOAHEPTETUK A
Ayn. AB2415, ocHaiieHHas OPITEXHUKON U MyJIbTUMEIUA Cpe/icTBaMU (ITPOEKTOD,
IIK u np.), skcnepumeHTasibHas koTenbHass Ha 6aze OAO BTU (na ocHoBanuu
HoroBopa o corpyaaudectse) ¢ cuctemoit KMIT u aBroMatukm.

9. MeToanuyeckne peKOMEHAALMH JIA CAMOCTOATEIbHOM padoThl CTYA€HTOB

1. Mapronmn JILA., CennukxoBa O.b., CasenbeB WN.JI. Merognueckue
pPEKOMEHJAMM 1O OpraHU3alMH  CaMOCTOSITENIbHOW  pabOThl  CTYJEHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemnosnepreTnka W TEIJIOTEXHUKA,
npoduiib «TennosHepreTnyeckne yCTaHOBKH, CUCTEMBI M KOMIUIEKChDY. — M.: U3a-
BO MOCKOBCKOIo mojurexa, - 46 c.

10. MeToauyeckne peKOMeHIalMu sl MPenoaaBaTes

[TpenogaBanue aucuuiInHbl « IHKEHEpHbIE OCHOBBI Ta30CHA0KEHUSI» UMEET
CBOEH LIEJIbI0 O3HAKOMUTH CTYAEHTOB C JIOCTH)KEHUSMHU B 00JacTH MPHUKIAIHOM
TEIUIOPHEPreTUKH,  JOOUThCA  YACHEHHUS  HMMH  OCHOBHBIX  METOJIOB
aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS TEIUIOPHEPIETUYECKUX CHCTEM, IMOPSIKa
UX IPUMEHEHUS], IPUBUTH UM MPAKTHUECKUE HABBIKU MCIIOIb30BAHUS ITUX 3HAHUN
K KOHKPETHBIM MTPOU3BOACTBEHHBIM CUTYaLIHSIM.

[IpenogaBanyre TUCIUILIMHEI ocylecTBisieTcss B coorBeTcTBUr ¢ PI'OC BO.

[]envbo METOIMYECKUX PEKOMEHIALUN SIBISIETCS MOBBIIEHHE 3P(HEKTUBHOCTH
TEOPETUYECKUX M TMPAKTUYECKUX 3aHATUH BCJEACTBHE OoJiee YETKOM HX
OpraHu3alliyd MPernoaBaTesieM, CO3/JIaHMs LEJIEBbIX YCTAHOBOK IO KaXAOW TEME,
CUCTEMAaTU3allMM MaTepuaja MO Kypcy, B3aUMOCBS3M TEM Kypca, MOJHOrOo
MaTepUaIbHOrO U METOUYECKOro odecredeHust 00pa3oBaTeIbHOIO MpoLecca.

Cpeocmea obecneueHus 0C80eHUsL OUCYUNTIUHDBL

[Ipy W3ydeHMH IUCLUUIUIMHBI PEKOMEHAYETCS WCIIOJIb30BaTh CIIEIYIOLIUE
CpelcTBa:

— PEKOMEHyEMYIO OCHOBHYIO U JONOJHUTENBHYIO JINTEPATYPY;

— METOJIMYECKHUE YKa3aHUs U MOCOOuS;

— KOHTPOJIbHBIE 3aJIJaHUs ISl 3aKPEIJICHUS] TEOPETUYECKOT0 MaTepHraa;

— 3JIEKTPOHHBIE Bepcuu (eepalibHbIX 3aKOHOB, YYEOHUKOB U METOIMYECKHUX
yKa3aHUW Uil BBIMOJHEHUS MPAKTHUYECKUX padOT M CaMOCTOSATEIbHOU padOThI
OakanaaBpoOB.

Memoouueckue pexomenoayuu no opeanu3ayuy U3y4eHus: OUCYUNIUHbL

JInsi MakCHUMalIbHOTO YCBOEHUSI JUCIUIUIMHBI PEKOMEHIYETCS H3JI0KEHUE



JIEKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CYKICHUS.

B kadecTBe METOAMKHA TPOBEACHUSA NPAKTHUUYECKUX 3aHATHUM MOXKHO
MPEIOKUTD

1. Cemunap — 0OCyXKJeHHE CYIIECTBYIOIIUX TOYEK 3PCHHUS HA MPOOJIEeMy H
MyTH €€ PEIICHUSI.

2. Temarnueckwe MOKJIAAbI, TIO3BOJIIONINE BBIPAOATHIBATH  HABBIKH
MyOJUYHBIX BHICTYIIJICHUH.

JIisi MakCMMalbHOTO YCBOEHHUS JMCIMIUIMHBI PEKOMEHIYETCsl TPOBEJICHUE
MUCBMEHHOTO oOIpoca (TECTUPOBAHWE) MArWCTPOB IO MaTepuaiaMm JEeKUUd |
npakTuyeckux padot. [Tondbopka BOpocoB Jisi TECTUPOBAHUS OCYIIECTBISETCS Ha
OCHOBE H3YYEHHOTO TEOPETHYECKOr0 Marepuaia. Takod TNOoAXO0J TO3BOJSET
MOBBICUTh MOTHBAIMIO OakajgaBpOB TMpPU KOHCIEKTHUPOBAHWUU JIEKIIMOHHOTO
Marepuana.

JIns OCBOEHUSI HABBIKOB MOMCKOBOM M MCCIEIOBATEIBCKON JEATEIBbHOCTH
OakajiaBp MUIIET KOHTPOJbHYIO paboTy min pedepar mo BeIOpaHHOHN (CBOOOHOIN)
TEME.

Jlexyuu TpOBOSITCS B OCHOBHOM IMOCPEACTBOM METO]1a YCTHOTO M3JIOKEHHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

Cemunapckue  3aHAmus MOTYT HMETb pa3Hble  (QopMbl (paboTa cC
MCCIIEIOBATENIbCKON JINTEPATYpOW, aHAIW3 JAaHHBIX HOPMATUBHOW M CIIPABOYHOU
JUTEPATYyphl, CIyIIaHWE JOKIAIO0B W Jp.), BbIOMpaeMble TMpernojaBaTejIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKaaBpOB U KOHKPETHOM TEMBI.

Camocmoamenvnas paboma 0OakallaBpa BKIIOYAET B C€e0S  DIEMEHTHI
pedepupoBaHus U KOHCHEKTUPOBAHUS HAYYHO-HMCCIEAOBATEIILCKOM JIUTEPATYPHI,
MOJATOTOBKM M HAMKMCAHUS HAY4YHBIX TEKCTOB, OTPabOTKY HABBIKOB YCTHBIX
MyOJUYHBIX BBICTYIIJICHUH.

[IpoBepka kauecTBa YCBOCHHS 3HAHUH B TEUECHUE CEMECTPA OCYIIECTBISETCS B
ycTHOU (opMme, myTem oOCyX JeHus MNpoOJeM, BBIBOJUMBIX Ha CEMUHApax u
MUCHbMEHHOM, ITyTEM BBIMIOJHEHHS OaKaJlaBpaMu pa3HbIX MO (opMe U COACp>KaHUIO
paboT W 3aJaHuii, CBSI3aHHBIX C TMPAKTUYECKUM OCBOCHUEM COJIEp KaHUs
JUCUMIUIMHBL.  bakajmaBpbl JIEMOHCTPUPYIOT B  XOJIe TPOBEPKU yMEHUE
aHaJM3UPOBATh 3HAUMMOCTh U BBISIBIIATH CIEUU(PUKY PA3IHUUYHBIX MPOOJIEM U TEM B
paMKax M3y4aeMoOW JUCHUUIUIMHBI U €€ KOMIIOHEHTOB, 3HAHUE HAyYHOW U yueOHO-
METOJMYECKON JUTepaTyphl. TeKyiias mpoBepka 3HAHUN W yMEHUN OakaiaBpoB
TaKXe OCYILIECTBIISIETCS YEPE3 MPOBEICHHUE PAJIa MPOMEKYTOUHBIX TECTUPOBAHUIA.
HrtoroBas arrectauus 1Mo AUCHUIIMHE PEANOJAraeT yCTHBIN 3a4eT WK IK3aMEH,
Ha KOTOPBIX MPOBEPSIETCS YCBOCHHE Marepuasna, YCBOSHHE O0a30BBIX MOHSTHI
JTUCHUIINHBI.



[Iporpamma coctaBiaeHa B cooTBercTBuU ¢ Tpeboanusimu GI'OC BO ¢ yuetom
PEKOMEH 1Al [TpOOI1 BO o HAaIMPABJICHUIO MOArOTOBKH
13.03.01 «TemnosnepreTuka u TEIUIOTEXHUKa» u Tpoduito «IIpomeiniennas
TEIJIO3HEPTETHUKA»

ABTOpBI

Houent kadenps! «II[poMbllieHHAs TEMI0IHEPTETHKAY

K.T.H., JIOLIEHT O.b. CennukoBa
[Iporpamma  oOcyxnena  Ha  3acemanud  Kadeapbl  «lIpomblnuieHHas
terioanepreTrkay. [Iporokon ot 30 aBrycra 2019 r. Ne 1

CoryiacoBaHo:

3aBenyromuii kadenpoit «IIpombliiieHHAs TEMI03HEPTEeTUKAY
K.T.H., JIOLICHT JLLA. MaprommH

PykoBoautens OOII E.A. Yyraes



[Tpunoxenue 1

CTpykTypa u cofep:kaHue QUCHUNINHBI « UHKeHepHbIe 0CHOBbI TA30CHAOKEHHS» 110 HANIPABJIEHUIO MOATOTOBKH
13.03.01 «Teni03HepreTuKka U TEMJIOTEXHUKA)

(0axanasp)
Paznen Bunpt yueOHOI paboTHI, Bunbl camocTosiTenbHON paboTh Dopmsbl
§ = g BKITIOYAsi CAMOCTOSTEIIbHYIO CTY/ICHTOB aTTeCTaluu
g g3 paboTy CTYJIEHTOB, U
3 s § TPYAOEMKOCTh B Yacax
J | II/C | Jlab6 | CPC | KCP | K.P. | KIL. | PTP | Ped. | Kp | O 3
Tema | Jlekuusi. Beenenue 5 1 2 2
1 Cemunap. 5 1 2
Tema | Jlekums. ['oprodrie rassl 5 2 2 2
2 Cemunap 5 2 2
Tema | Jlekumsi. 'opojckue cUCTEMbI 5 3 2 4
3 ra30CHa0KEeHHS
Cemunap 5 3 2
Tema | Jlekuus. ['uapaBnuueckuii pacuet 5 4 2 6
4 ra3oBbIX CETe!
Cemunap 5 4 2
Tema | Jlekuus. PerynsaTopsl naBneHus 5 5 4 6
5 Cemunap 5 5 2
Tema | Jlekuus. [IpomblineHHbIe 5 6 2 4
6 CUCTEMBI Ta30CHA0KEHUs
Cemunap 5 6 2
Tema | Jlekuus. [ToTpeOiienne raza 5 7 2 6
7 MPOMBINIICHHBIMU TPEANPUATHIMU
n oobexkTamu JKKX
CemuHnap 5 7 2




Tema | Jlekuus. DKCIuTyaTamus CUCTEM 2 6
8 ra3oCHaOXKeHUS
CemuHap 4
®opma arrecTaluu 3au.
Bcero 4acoB mo aJucHMILINHE 18 18 36




[Tpunoxenue 2

MUMHHUCTEPCTBO HAYKHM U BBICILIETO OBPA30BAHIS POCCUMCKON OEAEPALIN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE YUYPEXK/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Hamnpasnenue noarotosku: 13.03.01 TermosnepreTuka u TeIIOTEXHUKA
OII (mpoduiip): «TermnosHepreTHIeCKre yCTAHOBKH, CUCTEMBI U KOMILICKCHI

®opma 00yyeHus: OuHast

Kadenpa: «[IpombliineHHas TEI09HEPTETUKA»

®OH/J ONEHOYHBIX CPEACTB
O JMCHUITVIMHE

«H:KeHepHBbIEe OCHOBBI Ia30CHA0XKEHM D)

Cocrag: 1. Ilacopt oH/Ta OLIEHOYHBIX CPEJICTB

2. O1ieHOYHBIE CPEJICTBA

MockBa

2019



IHacnopt ¢GoHIa O1LIEHOYHBIX CPEICTB

Tabnuna 1 K IpUIoKEeHUIO 2

NuxeHepHble 0OCHOBBI ra30CHAOKEHUSA

PI'OC BO 13.03.01 TenjioTeXHHKA M TeIJIOIHEPreTHKA

KOMIIETEHIIUH Ilepeyenb komnoHeHTOB| TexHosoruss |@opma OLEHOYHOTO Crenenn ypoBHeil 0CBOEHHS
MHIAEKC OOPMYJIINPOBKA dopmupoBanus cpeacTBa KOMIIeTeHI U
IIK-3 | crocoOGHOCTE MIaHUPOBATH U 3HATB: METOAMKHU cOopa |Jleknus, DK3aMEH, ba3oBsIii ypoBeHb: criocoOeH
OCYHMIECTBIATE KOHTPOIIb M aHaJIN3a UCXOTHBIX CEMHHApCKUE TCCTHPOBAHUEC y4acTBOBaTh B cOOpE U aHAIN3E
ACATEIBLHOCTH NEPCOHAJIA 110 JAHHBIX IS 3aHATHS, UCXOIHBIX JaHHBIX I
3KcénnyaTaunn KOTHOB’6 [POEKTHPOBAHUS pemenue IPOEKTHPOBAHHS SHEPrOOOBHEKTOB
a0OTAIOIINX Ha ra3000pa3HOM
p m p > |3HEprooOBEKTOB U UX CUTYallMOHHBIX UX 3JIEMEHTOB B COOTBETCTBUH C
KUIKOM TOIIJIMBE U o o
3JIEMEHTOB B 3ajad, HOPMAaTHBHOM JTOKYMEHTAIIUEH.
JNIEKTPOHATrpeBe .
COOTBETCTBUU C CPC [ToBbIlIEHHBIN YPOBEHB: CIOCOOEH

HOPMaTUBHOMN
JOKyMEHTaluen
yMeTb: coOupaTh u
aHAJIN3UPOBATh
WCXOJIHBIC JaHHBIC IS
MIPOEKTU-POBAHUS
SHEPTOOOBEKTOB U UX
3JIEMEHTOB B
COOTBETCTBUU C
HOPMaTUBHOU
JIOKYMEHTAIEH;
BJIA/IeTh: METOIAMH
cOopa u aHanm3a
WCXOJIHBIX TAaHHBIX JJIs1
MPOCKTUPOBAHUS
HEProOOBEKTOB U UX
3JIEMEHTOB B COOTBET-
CTBUU C HOPMATHUBHOMI
JIOKYMEHTaluen

y4acTBOBaTh B cOOpE U aHAIIN3E
UCXOIHBIX JaHHBIX JJIS
MPOCKTHPOBAHHUS YPHEPTOOOBEKTOB U
UX 2JIEMEHTOB B COOTBETCTBHUH C
HOPMAaTUBHOM JOKYMEHTalMEeW Npu
WCII0JIb30BaHNU TUIOBBIX METOJI0B
KOHTPOJISI peXKUMOB pabOThI
TEXHOJIOTHYECKOTO 000PYA0BaHUS C UX
NOCJEYIOIUM aHAIN30M




[1K-4

CHOCOOHOCTD YTIPABISATh
IPOLIECCOM SKCIUTyaTalluH
KOTJIOB, paOOTAIOLINX HA
ra3000pa3HOM, KUIAKOM
TOIUTUBE U JIEKTPOHArpeBe

3HAaTh: METOJIBI
BBITIOJTHEHHS PACYeTOB
TEXHOJIOTHYECKOI0
000pyI0BaHUS 110
THUIIOBBIM METOIMKAM;
METOJIBI
MIPOCKTUPOBAHHUS
TEXHOJIOTHYECKOIO
o0opyoBaHus C
HCIIOJIE30BAHUEM
CTaHJapTHBIX CPEJCTB
aBTOMAaTH3aluN
MIPOCKTUPOBAHHUS B
COOTBETCTBHHU C
TEXHUYECKHM 3aJaHHEM

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHSTHS,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

OK3aMeH,
BBINIOJIHEHHE
pacueTHoi paboThl
o
UHAUBUAYAaJIbHOMY
3aJJaHHIO

ba3oBeIii ypoBeHb: criocoOeH
IPOBOJNTH PACUYETHI 10 TUIIOBBIM
METOJIMKaM, IPOCKTUPOBATH
TEXHOJIOTHYECKOe 000pyI0BaHUE C
UCIIOJIb30BAHUEM CTAHIaPTHBIX
CPEIICTB aBTOMATHU3AIIH
IIPOCKTUPOBAHUA B COOTBCTCTBHU C
TEXHHYECKUM 3a/IaHHEM B
CTaAaHAAPTHBIX IIPOU3BOJACTBCHHBIX
CHUTYaLUsIX

[loBbILIEHHBIN YPOBEHB: CLIOCOOEH
IPOBOJIUTH PACUYETHI 10 TUIOBBIM
MCTOJUKaM, ITPOCKTUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHUE C
UCIIOJIb30BAHUEM CTaH/IaPTHBIX
CPEIICTB aBTOMATHU3AIIH
IMPOCKTUPOBAHHNA B HECTAHAAPTHBIX
IMPOU3BOACTBCHHBIX CUTyallUAX C UX
TIOCJICAYIOIIUM aHAITH30M




[Tpunoxxenue 3

TunoBble KOHTPOJIbHBIE 3aJaHUS WJIN UHbIE MATePUAJIbI, HEOOXOAUMbIE JIJIfl
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. Onpenenenue yredek raza B ra3onpoBo/ie.

2. PaccunTaTh KOJBLEBOM TIa30MpOBOJ] HU3KOTO JAaBJICHUS U ONPEICIIUTH
JUaMETPhl ra30MpoBOJIA.

3. PaccMOTpeTh BOIIPOC CYyTOYHOM HEPABHOMEPHOCTH ra30noTpeOIeHMS.

4. Onpenenutb TEOPETUUECKH HEOOXOAUMOE KOJIMYECTBO BO3JyXa JUIs
1oJIHOro cropanus 1m3 mpupoaHOro rasa.

5. OmpenennuThs pacyeTHbIE PacxXoipl raza M JUMETPBl Ia30IpPOBOJOB Ha
Y4acTKaX CETH.

6. Onpenenuts napaMeTpsl ra3a IOCIE PEryJIATOpa M BEJINYHMHY IEpErpeBa
IIapoB.

7. Onpeaenutb 00beM MPUPOIHOTO Ta3a IPU HOPMAIbHBIX YCIOBUSX.

Cnucok BOnpocoB sl 3a4éTa

3a4eT MPOBOAUTCS MO OHIIeTaM, B KOTOPBIX UMEETCS 2 TECOPETHUECKUX BOMPOCca
u 1 3agaya.

1. llenp u mpuOpUTETH DHEPreTUYECKON cTpareruu Poccuu Ha mepuon 10
2020 rona.
. OcHoBHBIE (akTopsl pazsutus TOK.
. DHepreTrueckas 3p(HEeKTUBHOCTD.
. OCHOBHBIE ra30BbIe MECTOPOKACHUS Poccun.
. OCHOBHBIE HaNpaBJICHUS UCIIOIB30BAHNUS ra3a.
. Ponb razoo6pasnoro tormsa B TOK.
. Knmaccugukanus roprounx ra3os.
. 'oproune KOMIIOHEHTBI, BXOJSIINE B COCTaB I'a30B.
. banacTHele KOMIIOHEHTBI, BXOJSIIUE B COCTAB a30B.

10. I'pynmsl BpeIHBIX IpUMECEH, COAepKAIIUXCs B ra3ax.

11. T'oproune 37meMeHTHI, Mpeoliafaiue B MPUPOAHBIX Tra3zax YHUCTHIX U
KOH/ICHCATHBIX MECTOPO’KICHHI, B MOMYTHHIX, & TAK)KE B KOKOCOBBIX, HE(PTAHBIX U
reHEpaTOPHbIX ra3ax.

12. ®U3nMKO-XUMHUYECKHE CBOMCTBA CHKMXKEHHBIX Ta30B.

13. TemmoTta cropanusi NPUPOAHBIX Ta30B YHUCTBIX M KOHJIEHCATHBIX
MECTOPOKACHUM, MOMYTHBIX HEPTIHBIX, CKUIKEHHBIX, KOKCOBBIX M T€HEPATOPHBIX
ra3os.

©OCoo~Nouk~,wWN



14
15

. BSI3KOCTh M TEMI0EMKOCTH T'a30B.
. I[06an IMPUPOJHBIX TI'da30B HYHUCTBIX W KOHIACHCATHBLIX MGCTOpO)KI[eHI/II‘/'I,

cOOp MOy THBIX HE(PTIHBIX TA30B.

16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.

30

TpaHcnopT BIaXKHBIX I'a30B.

Kopposust metaina Tpyo u apMaTyphl.

CriocoObI OYMCTKH raza 0T CEpOBOAOPO/IA.
OU3NKO-XUMUYECKU METOJ OCYIIIKH Ira30B.

MarucTtpanbHblil Ta30IIPOBOJ, €70 KOHCTPYKIIHS.
TpancnopTpoBaHuUE ra3a 0 MarucTPajIbHbIM ra30lPOBOAAM.
MeTo/1b1 BEIpaBHUBAHUSI HEPABHOMEPHOCTHU Ta30MOTPEOICHNUS .
['opojckue cuctemMbl ra30CHA0KEHHUS.

Krnaccuduxanus razonpoBojoB.

CucreMbl Ta30CHA0XKEHUS TOPOJIOB.

dakTOpHI, BIUSIONINE Ha BEIOOP CUCTEMBI JIJIsi TOPO/Ia.
XpaHunuiia rasa.

Onpenenenue MPonyCKHON CIIOCOOHOCTH Ta30IPOBOJIOB.
Cuctembl ra3ocHa0XeHUSI.

. Marepuasbl, UCMOIB3YIOIIMECS MPU CTPOUTEIHCTBE Ta30MpPOBOJIOB, HUX

JOCTOHMHCTBA U HEAOCTATKH.

31

. IIpokianka ra3onpoBOAOB MO TEPPUTOPHHU TOPOAOB U MPOMBIIUICHHBIX

MIPEANPUSITUN.

32,
33.
34,
35.
36.
37.
38.
39.
40,

KoHTposib 32 KauecTBOM CBapHBIX COETUHEHHI, CITIOCOOBI CBAPKHU.
IIpaBuiia npoKIIaIKy ra3oIpoBOIOB.
Tumnsl 3amopHOI apMaTypbl U 000pYyI0BaHUS Ha ra30MpOBOAAX.
I"azoBbIE KOJIOALBI.
KonnencatocOOpHUKH.
I'mapo3aTBOpBL.
KomneHncaTtopst.
['mapaBanyecknil pacyer ra3oBbIX CETEH.
PacuerHble pacxompl Tra3a Ha yyacTKaXx CETM C PaBHOMEPHO

pacnpeesieHHOM Harpy3Kou ¥ Ha y4acTKaX CETU C COCPEAOTOUEHHBIMH PACXOJaMH.

41
42
43
44
45

. Onpenenenre norepp JaBJICHMS T'a3a HA TPEHHUE.

. 'mapaBnnyeckoe CONPOTUBICHUE ISl PA3JIMYHBIX PEKUMOB JIBUKECHHUS.

. 'mapaBinyeckuil pacyeT 3aKOJIbIIOBAHHBIX CETEW HU3KOTO JIABJICHUS.

. PacyeT TynukoBBIX Tra30npoBOIOB.

. 'napaBin4ecKuil pacueT 3aK0JIbLIOBAHHBIX U TYIIMKOBBIX CETEH BBICOKOTO

(cpemnero) naBieHMUS.

46
47

. 'mapaBinnueckast yBsi3Ka 3aKOJIbIIOBAHHBIX CETEU.
. [lorepu naBiieHUs HAa TPEHHE HA YYACTKaxX B CETSIX HU3KOIO U BBICOKOIO

JaBJICHUA.

48
CETEH.
49
50
51

. HOTepI/I AaBJICHUSA B MCCTHBIX COIIPOTHUBJIICHUAX I'OPOACKUX U 00BEKTOBBIX

. Perynstopsl naBneHus.
. 3a7a4a ¥ NpUHIUI PETYJIMPOBAHUS TaBJICHUS ra3a.
. Knnaccuduxkanus peryisiTopoB AaBieHHs; IPUHLMI paOOThI PETYJIATOPOB.



52. Onpenenenune NpomyCcKHON CIIOCOOHOCTH PETYJIATOPA JaBJICHUS.

53. [loabop perynaropoB AaBICHUS.

54. [lpuHnunuanbHas TexHonoruueckas cxema ['PII.

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

56. IIpuHIMMUAIbHBIE CXEMBl TTPOMBIIIICHHBIX CHCTEM Ta30CHA0KEHUS U UX
KJ1accu(uKaIus.

57. OmpeneneHue pacyeTHBIX PACXOJOB Ta3a HAa PACUETHBIX Y4yacTKax B
MEKIIEXOBBIX ¥ BHYTPHIIEXOBBIX Ta30ITPOBOIAX.

58. OmnpeneneHue naBjicHWs B Hadalle W KOHIE KaXKIOW CTYNEHH CXEMBI
ra3oCHa0KeHUs.

59. Onpenenenre BHICOTHI IBIMOBOM TPYOBI.

60. Cxema 0OBSI3KM MEKIIEXOBBIX T'a30IIPOBOJIOB.

61. Pabota kotenbHOM. D PeKkTUBHOCTH paOOTHI KOTIIA.

62. OnpeneneHue ToJ0BBIX PACXOA0B raza MOTPEOUTEIIIMHU.

63. Knmaccuduxarnms motpeduteneit mo Kareropusim.

64. OmpeneneHue pacdeTHOTO YaCOBOTO pacxojia Ta3a CETAMH HHU3KOTO
JABJICHUS.

65. PacueTHbIe YacOBBIC pacXo0Ibl Ta3a MOTPEOUTEISIMH, TIOJICOCTHHCHHBIMA K
CETH BBICOKOTO JIaBJICHHUSI.

66. HcnbiTanus ra3onpoBOJIOB MPU MOJCOCAMHEHUH WX K JCHCTBYIOIIUM
ra3oBbIM CETSIM, ITPOJIyBKa.

67. UcneiTanus u npuemka B skcruryatanuto ['PII, HacTpoiika mapameTpos
['PII B mporiecce KcIuTyaTaliii B 3aBUCUMOCTH OT peKMMa MOTpeOIeHus rasa.

68. HeucnipaBuoctu o6opynosanus ['PII.

69. Mepsbl 6e30macHOCTH TTPU OOCTY>KUBAaHUM CHUCTEMbI razocHabxenust, ['PI1.

70. ABTOMaTHU3MPOBAHHBIC CHUCTEMBI TUCIIETYCPCKOTO YIPABICHUS Ta30BHIM
XO3SIUCTBOM.



[Tpunoxenue 4
Bomnpocs! 1j1s1 cCaMOKOHTPOJISE

Tema 1:

1. KakoBa 1iesib 1 NpHOPUTETHI JHEPreTHYECKO cTpareruu Poccun Ha nepuon
10 2020 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. laiiTe knaccu(uKaiuio Bcex roprounx ra3os. Kakue roproyrie KOMIIOHEHTHI
BXOJIAT B cOCTaB ra3oB? Hanuimure ux XuMu4eckyro Gpopmyiy.

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 YHCTHIX U
KOHJIEHCATHBIX MECTOPOXKIEHUH, B MIONMYTHBIX, 4 TAKKE B KOKOCOBBIX, HE()TSIHBIX U
IeHEPATOPHBIX Tra3ax?

5. Ilepeuncnure GU3NKO-XMMHUECKHUE CBOMCTBA CKUKEHHBIX Ia30B.

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

7. UeM NpHHIMIMAIBHO OTIMYAETCS HU3IIAS TEIJIOTA CrOpaHus Trasa oT
BbIcIIei? Kak onpenenstoT TEImoTy CropaHus ra3oB?

8. Kak m3meHsAI0TCA B psAAe YrieBOAOPOJAOB TEIUIOTa CrOpPaHus, NJIOTHOCTD,
TOKCUYHOCTb?

9. Kakoil 3aKOH TEpMOJMHAMHMKHA MCHOJIB3YIOT I ONPENEIICHUs TIIIOTHOCTH
npocTenmmx razoB? Kak onpeaenuTs NI0THOCTb CMECH Ta30B?

10. JlaliTe moHsITHE BA3KOCTH M TEIIIOEMKOCTH T'a30B.

Tema 3:

1. TTo xakuM MOKa3aTeNsIM KJIaCCU(PUIIUPYIOT Ta30MpPOBOIbI?

2. Kakue mpuMeHsIOT CUCTEMbI Ta30CHA0KEHUS TOPOJOB B HACTOSAIIEE BpeMsi?
HazoBute gaktopsl, BIHIONIME HA BEIOOP CUCTEMBI ISl TOPOIA.

3. [Inst 9yero ucnonb3yroTcs XpaHUauiia raza?

4. Kak ompenenuTh MPOIyCKHYIO CIIOCOOHOCTH Ta30MPOBOI0B?

5. W3 kakux OCHOBHBIX DJJEMEHTOB COCTOUT COBPEMEHHAs CHCTEMA
ra3oCHa0KeHUsI?

6. JIyist yero MCMONB3YIOT aKKYMYJHPYIOIIYI0O €MKOCTh MOCIEIHEr0 ydacTKa
MarvucTpajgbHOIO ra3onpoBoaa’?

7. Kakue Marepualibl HCIOJB3YIOTCA TMPU CTPOUTEIBCTBE Ta30MPOBOIOB?
HazoBuTe X JOCTOMHCTBA U HEJIOCTATKH.



8. Kak mnpoknaaplBafOT Ta30MpOBOABI 110 TEPPUTOPHH TOPOJOB U
MIPOMBITIUICHHBIX TPEITPUATHI?

9. Kak ocytiecTBiasieTcs: KOHTPOJIb 32 Ka4€CTBOM CBAPHBIX COCTMHCHUM, KAKUE
CIIOCOOBI CBapKH BbI 3HAETE?

10. Kakue cymiecTBYIOT IpaBmia MPOKIAJAKU Ta30MPOBOIOB?

11. Kakue BB 3HAE€TE€ THUIBI 3aMOPHOW apMaTypbl U OOOPYIOBaHUS Ha
razonpoBojgax?

12. PacckaxuTre 00 yCTpONCTBE ra30BbIX KOJIOIIEB.

13. Jlms d4ero cimykar KOHACHCATOCOOpHHMKH? YeM OHM OTIMYAOTCA OT
THIPO3aTBOPOB?

14. O6bsicHUTE MPUHIIUI JACHCTBUSI KOMIIEHCATOPOB.

Tema 4:

1. Kak onpenensitoT pacueTHbIE pacXo/Ipl Fa3a Ha y4acTKaxX CETU C pABHOMEPHO
pacnpeneseHHON Harpy3Koi U Ha y4acTKaxX CETH C COCPEAOTOUEHHBIMU PACX01aMH?

2. KakoBa ucxoHasi popMyJia orpeesneHns OTeph 1aBJICHU Ia3a Ha TpeHue?
Hanumure BbIpakeHrne Ko3(@UIMEeHTa TUAPaBIMYECKOTO COMPOTUBICHUS IS
pa3IUYHBIX pEKUMOB ABMKeHU. KakoBa ucxoaHas popMyiia onpeieseHus: NoTepb
JIABJICHUS Ta3a B MECTHBIX CONIPOTUBIICHUAX ?

3. Uem xapakTepu3yeTcs THAPABINYECKUN PACUET 3aKOJBIIOBAHHBIX CETEU
HU3KOT0 AaBiieHHs? Kak pacCUMTBIBaIOT TYIMKOBBIE Ta30IIPOBOIbI?

4. YeM XxapakTepu3yeTCcsi THAPABIMYECKAN pacyeT 3aKOJIbLUOBAaHHBIX U
TYNHUKOBBIX CETEN BBICOKOT'O (CPEAHETr0) AaBJICHUA?

5. B ueM 3akiroyaeTcs THIpaBIMdecKas yBsA3Ka 3aKOJIbIIOBAHHBIX CETEU?

6. KakoBa npuHUOHNUanpHas pa3HUIA B PacUeTe CETEW HU3KOTO U BBICOKOTO
JTaBJICHUS?

7. Kak npakTHuuecku ONnpeAessitoT NOTepy JaBJIEHUsI Ha TPEHUE Ha yYacTKax B
CEeTSIX HU3KOIO U BBICOKOTO JAaBJICHUS?

8. Kak o11eHMBalOT NOTEpH AABICHHUS B MECTHBIX COITPOTHUBIICHUSIX TOPOACKUX
1 00BEKTOBBIX CETel?

9. B yeM COCTOUT MPUHLHUI NOCTPOCHUS U IPUMEHEHHUS PaCYETHBIX TaOIHI] U
HOMOTpaMm?

Tema 5:

1. 3agaya U TPUHIMUI PEryJIMPOBaHUS NABJICHUS rasa.

2. Knaccudukanus peryiasiTopoB JaBICHUS; TPUHITUI paOOThI PETYIISITOPOB.

3. Kax onpenennTs mpomyCcKHYIO CIIOCOOHOCTh PETYJISITOpa TaBJICHHUS ?

4. Kak nmpakTuuecKu MmoJ0NParOT PEryIaTOphl JaBICHUS?

5. IlpunnunuansHas TexHomoruueckas cxema ['PII. Kakoe oGopynoBanue
Bxoaut B ['PII u 11t uero oHO nipeHa3HAuYEeHO?

6. Cxema I'PC, ee obopynoBanue, apromatuka u KUII.

Tema 6:
1. ITpuHIMIHATBHBIC CXEMBI MPOMBIIIIEHHBIX CUCTEM Ta30CHA0XKEHUS W HMX
KJIacCU(UKaIUsl.



2. Kak omnpenensitoT pacyeTHblE pacxXojbl ra3a Ha pPacyeTHBIX y4yacTKax B
MEXLEXOBBIX U BHYTPULIEXOBBIX Ia30MpoBoAax?

3. Kak onpenendroT naBiieHHE B Hadaje M KOHIE KAKIOW CTYIIEHH CXEMBI
ra30CHa0XeHUs?

4. Kak onpenesnsitoT BBICOTY JbIMOBOU TPYObI?

5. OnummTe cxemy 0OBSI3KM MEXKIEXOBBIX Ia30MPOBOJIOB.

6. Pacckaxute, kak paboraerT KoTenbHas. Kakue KOTIBI UCHOIB3YIOTCS B
HacTosLIee BpeMs?

7. Kak onpenenuts 3pPEeKTUBHOCTD pabOThI KOTJIa?

8. Kakue neun ucnosb3yroT B MUIIEBON MTPOMBIIITIEHHOCTH? PacckaxuTe, Kak
OHM pabOTaroT.

Tema 7:

1. Kak omnpenensitoT ToJ0BbI€ PacXobl raza pazInyHbIMH MOTPEOUTEIMU?
Kak knaccuuuupytor notpeduTenei no kareropusim?

2. Kak onpenenuth pacyeTHbIM YacOBOW pacxXoJ] ra3a CETIMH HHU3KOIO
JTaBJICHUS?

3. KakoBbI myTu nepexojia OT TOAOBOTO K PACUETHOMY 9aCOBOMY Pacxoy?

4. Kak omnpenenstoT pacyeTHbIE YacOBBIE PACXOJbl ra3a MOTPEOUTEINSIMH,
MOJICOEIUHEHHBIMU K CETH BBICOKOTO JIaBJICHUS?

Tema 8:

1. Kak ocymecTBIsIOT 3KCIUTyaTallui0 CUCTEM Ta30CHA0KEHNs?

2. Kak HCHBITBIBaIOT Ta30MpPOBOABI, NOJCOEAUHSIOT HUX K JACHCTBYIOLIUM
ra30BbIM CETSM, IPOAYBAIOT U IyCKaOT IO HUM ras?

3. Kak mpou3BOJAT UCHIBITAaHUE U NpUEMKY B skcrutyataunto ['PII, HacTpoiiky
B MIPOILIECCE IKCIUTyaTalliy B 3aBUCUMOCTH OT peXHMa NOTpeOdieHus raza?

4. Kakue HeucnpaBHocTH obopyaoBanus ['PII MoryT BCTpeTUTbCS M Kak HX
YCTpaHAThH?

5. Kakue wmepbl 0€30MacHOCTH cleAyeT coOnoAaTh MpU 00CITy>KHUBAaHUU
cucTeMbl razocHa0xkenus, I PI1?

6. B dYem CyImHOCTh aBTOMATH3UPOBAHHBIX CHUCTEM JIHUCIETYEPCKOTO
YIIPABIICHUSI Ta30BbIM XO3IUCTBOM?



[Tpunoxenue 5
Ipumepsl 3a1a4 Il NIPAKTHYECCKUX 3AHATUHI

3agaua 1. ['a3ompoBoj BHyTpeHHUM auaMmeTpoM d U JIiauHOW | 3amomHeH
MeTaHoM. OIpenenuTh yTEUKy ras3a, €Cld Npu TeMIeparype ti H30BITOYHOE
HavaJbHOE JIaBJIEHUE Ta3a paBHO Pi, a mpu TemmepaType t; KOHEYHOE U30BITOYHOE
JaBJIEHHUE PaBHO Py.

Tabomuma 1 - Ucxoquele JaHHBIE

[TapameTpsbl Bapuant
1 2 3 4
Jnametp d, Mmm 700 1200 500 1000
Temneparypa t1, °C 20 25 23 30
JlaBnenue raza P;, MIla 0,75 0,9 0,6 0,8
Temneparypa tp, °C 10 8 15 20
JlaBnenue raza P,, Mlla 0,5 0,7 0,4 0,65
JlnuHa razonpoBoja 1, M 1200 500 700 1000

3apaua 2. [locne 3amnonHeHus OaJlJIoHa MPONMAHOM OO0BEM KHUIAKOCTH (pa3bl
cocraBmin 90 % oObema Oammona. Temmeparypa t = 15 °C. C mnosblllieHHEM
TeMIIepaTypbl 00bEM MapOBOM MOAYHIKU OyJeT yMeHbliaTbes. Onpenenurts, npu
KaKoi Temneparype 0auioH OyJeT MOJHOCTHIO 3aMOTHEH KUIKOCTHIO?

3apaua 3. OnpenenuTh TEOPETHUECKH HE0OX0IMMOE KOJIMYECTBO BO3IyXa Vs
M3 IS TIOJIHOTO Cropanus 1M3 mpHpoaHOro Ta3a ¥ ONPENENTUTh COCTAB IIPOAYKTOB
ropenus. Koapduuument n3dbiTka Boznyxa o = 1,1. Ha ropenune notpeGusercs
Bo3ayX (t =15 °C, ¢ = 50 %, d, = 6,4 r/M°). ConepkaHue BIard B IPUPOIHOM Ia3e
d, = 1,5 r/m3. CocTas mpuposHOro rasa BLIOPaTh COrJACHO BAPUAHTY.

3amaua 4. Temneparypa npornana B 6ayutone pasHa 30 °C. I1apsi ero mpoxoasT
yepe3 perynarop, rae ux naasieHue cHuwkaercs go 0,128 MIla. Onpenenutsb
temnepatypy CsHg mocne perynsitopa v BeITMUMHY NeperpeBa napos.

3amaya 5. Paccuurtarh Tra3onpoBOJ CPEIHET0 K HHU3KOTO JIaBJICHUS
CHA0KAIOIEro MPUPOAHBIM razoM (p = 0,73 kr/mM3) skuible KBapTaisl pabodero
MoceJika U TPOMBIIIIEHHbIE 00beKThl (puc. 1). M30bITOuHOE NaBlieHHWE Ta3a Ha
Beixoge u3 ['PC 0,28 MIla. 3actpoiika pabouero moceinka OIHOITAXHAas C
IJIOTHOCTEIO HaceneHus 300 yenosek/ra. YuembHBIA pacxox raza q = 1,1 M3
/(4-uen.). Ha Tepputropun nocenka UMEIOTCS COCPEIOTOUECHHBIE TOTPEOUTENN ra3a.
dabpuka ¢ pacxoJ0oM raza HU3Koro aasjieHus 150 M3 /4 u 3aBoj ¢ pacxomom rasa
cpennero pasnenus 600 M3 /4. [logaua rasa B pacupeaennTeNbHYIO ra30BYI0 CETh
HU3KOTO naBieHust ocyumectBisercs u3 I'PII mox maBinenuem 300 MM BOA.CT.
PacuetHblii mepenaj AaBiaeHUs B C€TU ra3onpoBoja Hu3koro gasienust AP, = 1000
[Ta. JImHBI CTOPOH KOJIEN Ta30MPOBOIOB U IUIOLIAAN 3ACTPOMKH KHUJIBIX KBAPTAJIOB
BBIOMPAIOTCS U3 TA0JI. 2 B COOTBETCTBHH C BAPUAHTOM.



Tabmuma 2 - J[nmuHBI y49acTKOB Ta30BOM cetd L, M, W IIIONMIAAN SKUIIBIX
KBapTaJIOB S, ra

BapuanTsl

Wcxonarie nanHeie

1

|1,2 = 350, |2,3 = 240, |341: 400, |475 = 360, |5—6 = 540, |6—7 = 550, |7—8 =
360, |8—9 = 200, |9_1 = 390, |2_1o = 140, |1o_11 = 190, |11_5 = 530, |1o_5 =
390, lg-11 =190, I, =900, Iy, = 400, s, =5, S5 = 4, 5i= 8, sii = 11, Siii
= 6, Siv=9

2 |1_2 = 280, |2_3 = 180, |3_4= 330, |4_5 = 280, |5—6 = 470, |6—7 = 480, |7—8 =
280, |8—9= 130, |9_1= 330, |2_1o= 90, |1o_11= 120, |11—6= 490, |1o_5= 340,
|3,11: 140, |Cp1 = 1000, |cp2 = 350, S, = 3, S = 3,5, Si = 6,5, Sii = 9, Siii =
5,siv=8,4

3 |1,2 = 310, |2,3= 210, |374= 360, |¢5: 340, |5—6: 520, |6—7: 530, |7—8:

320, |879 = 180, |9,1 = 370, |2,10 = 120, |1o,11 = 180, |11,5 = 510, |10,5 =
370, Ig1, = 170, |cp1 =800, |Cp2 =470,5.=3,9,5=4,4,si=7, sii= 10,

Siii =5,7,Siw=8,4

p
D)

-]

N

|
-| 3aBoa I_
3

Puc. 1. Cxema ra3oBbIX ceTel
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