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NHdopmaumsa o Bnagenbue:

E?n?;HEotigzb::EfoEepreﬂ [eHHaeesns A gporamms K paboueli mporpaMme THCHHMIIHHBI

[lata noamcanws: 04.09.2024 100242 € TeMJIOreHePUPYIOLIHE, TEIIOHCIO/Ib3YIOIINe

YHVKanbHbI MPOrpaMMHbIA KI0Y: YCTAHOBKHA M YTHJIM3ALMs BTOPUYHBIX JHEPropecypcoB)
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dbopmupoBaHue NpodecCHOHATBLHBIX KOMIIETECHIIMM B 00JIACTH IMPOCKTUPOBAHMS,

pacduc€Ta U I3KCIUIyaTaluKU TCIIOTCHCPHUPYIOMINUX, TCINNIOUCIIONb-3YVIOIIMUX YCTAHOBOK IIPpH
YTUIIM3alUH BTOPHYHBIX 3HCPropeCypCoB, OpraHuU3alii IIPOCKT-HBIX pa60T, ABTOPCKOI'o
HaA30pa 3a COOIOJCHUEM YTBEPKICHHBIX MPOCKTHBIX PELICHUH, 000CHOBAHHE TEXHOJO-
THUYCCKUX U TCXHUYCCKUX pCHICHI/Iﬁ CUCTCM yTWJIM3allUW BTOPHUYHBIX SHEPropeCypCoB I
s exTUBHOTO pernieHus 3a1a9 npodhecCHOHATFHON ASSTEIHPHOCTA MPOSKTHOTO M OpraHu-

3aIMOHHOT' O-YIIPABJICHYCCKOT O THUIIA.

3agaum u3yyeHust JMCUMILINHBI:

- copMUpOBaTh 3HAHHUS METOAMK pacueTa TEIUIOTCHEPUPYIOIIMX U TEIJIOUCIOJIb-
3YIOLIUX YCTaHOBOK, CITIOCOOOB OpPraHM3alliy MIPOEKTHBIX paboT, a TaKkKe aBTOPCKOrO Hajl-
30pa 3a COOJIIOJIEHUEM YTBEPKICHHBIX MPOEKTHBIX PEIICHUN, METOJIUK OOOCHOBAHUS TEX-
HOJIOTUYECKUX U TEXHUYECKUX PEUICHUN CUCTEM YTUIM3ALMU BTOPUYHBIX 3HEPropecyp-
COB;

- o0ecnieunTh (POPMUPOBAHNE HABBIKOB Pa3pabOTKU MPOEKTHBIX PEIICHUN U OpraHU-
3alliM MPOEKTHBIX paboT MpH MOA00pE U pacyeTe TeIIOT€HEPUPYIOIINX, TEIIOUCIIONb3Y -
IOIMX YCTAHOBOK, a TAKXK€ BHEJIPEHUS CIOCOO0OB YTWIM3ALUK BTOPUYHBIX YHEPropecyp-
COB;

- obecrieunTh (POPMUPOBAHHE HABBIKOB OOOCHOBAHMSI TEXHOJIOTMYECKUX, TEXHUYE-
CKMX U KOHCTPYKTMBHBIX PEIICHUI CUCTEM YTUJIM3alM BTOPUYHBIX JHEPIrOPECYPCOB;

- 00€ecreynTh COBMECTHO C JPYTMMHU JUCHMUILUIMHAMHA CEMECTPA TEOPETHUECKYIO MOJ-
TOTOBKY 00y4Yaromuxcs K yaeOHOH 03HAaKOMUTEIbHOM MPaKTHUKE

(BUA, TUN) IPAKTUKE HA NPEANPUATUN-3aKa3UHKE.

NuaukaTopbl KoMneTeHUud, popmupyembie B pe3yabTaTe OCBOCHHMS AMCIMII-
JINHBI:

[1K-1.1 dopmupyeT TEXHHUUECKOE 3a/laHhe U OCYIECTBISAECT KOHTPOJb pa3paboTKu
MPOEKTa CUCTEM YTHIIM3ALIMU BTOPUYHBIX 3HEPTOPECYPCOB

[1K-1.2 OcymecTBasieT KOHTPOJIb MOTHOTHI UCXOAHBIX TAHHBIX JJIS1 TPOSKTUPOBAHHUS
CUCTEM YTHJIM3AIIMN BTOPUYHBIX YHEPTOPECYPCOB

[1K-1.3 OcymiecTBasieT MPOBEPKY TEXHHUUECKON TOKYMEHTAIlMU Ha 3a/JlaHHOM JTare
’KU3HEHHOTO [MKJIA IPOEKTUPOBAHUS CUCTEM YTHIIM3AINH BTOPHUUHBIX YJHEPTOPECYPCOB

[1K-2.1 ®opmupyet TpeOoOBaHUSA K 00BEMY M COCTABY MCXOJIHBIX JAHHBIX ISl CO3/a-
HUSI THPOPMAITMOHHON MOJIENIA CUCTEM YTHIIM3AIIMA BTOPUYHBIX SHEPTOPECYPCOB

[1K-2.2 Ocy1ecTBaseT KOHTPOIb CO3MaHusI MHPOPMAIMOHHON MOJEIN CUCTEM yTH-
JN3alUU BTOPUYHBIX YHEPropecypcoB

[1K-2.3 OcymecTtBiser npoBepky ohOpMIICHUS TEXHUYECKON JOKYMEHTAIIMU Ha 3a-
JAaHHOM JTare U3HEHHOTO LMKJIA CUCTEM YTHIN3ALUNA BTOPUYHBIX 3HEPTOPECYPCOB

[1K-3.1 dopmupyeT BapuaHThI MPOEKTHBIX PEIICHUN CUCTEM YTUIU3AINH BTOPUY-
HBIX 3HEPTOPECYPCOB
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[1K-3.2 BoimonHseT MHXEHEPHO-TEXHUYECKUE PACUETHI I MPOSKTUPOBAHUS CHCTEM
YTWIN3alM¥ BTOPUYHBIX SHEPTOPECYPCOB

[1K-3.3 OcymiecTBiisieT pyKOBOJACTBO UCHOJHUTENISIMHU, BBITOJIHSAIOIUMU IIPOEKTUPO-
BaHUE B chepe CUCTEM U 000PYAOBAHUS Ul YTUIIN3ALMA BTOPUYHBIX SHEPTOPECYPCOB

[1K-4.1 OcymectBasier 000CHOBAHWE TEXHOJOTUYECKUX PEIICHUH CUCTEM YTHIIN3a-
MY BTOPUYHBIX JHEPTOPECYPCOB

[1K-4.2 OcymiecTBisieT 000CHOBAaHHE TEXHUYECKUX PEIICHUN CUCTEM YTHIN3ALUU
BTOPUYHBIX 3HEPIOPECYPCOB

[1K-4.3 KoHTponupyeT COOTBETCTBHE pa3pabaThIBAEMBIX MPOEKTOB U TEXHUYECKOM
JOKYMEHTAIMU 33JaHUI0, CTAaHAAPTaM, TEXHUYECKUM YCIIOBUAM U JPYTUM HOPMATHBHBIM
JOKyMEHTaM

[1K-5.1 ®opmupyeT 3aganus Ha pa3pabOTKy paszzesia MPOEKTHOW JOKYMEHTAlUU 10
o0ecrneveHnIo coOMI0IeHNUs TPeOOBaHNN SHEPreTUIeCKo YPPEKTUBHOCTH CUCTEM YTHIIH-
3alM1 BTOPUYHBIX DHEPTrOPECYPCOB

[1K-5.2 OcyiiecTBasieT NpOBEPKY U COTJIACOBAHME TEKCTOBOM M rpapuieckoi yacTeit
paszjesa NPOeKTHOW JTOKYMEHTAIMU MO O0ECHeYeHUI0 COOMI0ACHNs TpeOOBaHUI 3HEpre-
TH4YecKor 3(p(HEKTUBHOCTU CUCTEM YTUIIU3ALUU BTOPUYHBIX 3HEPTOPECYPCOB

[1K-5.3 OcytiecTBiasieT KOHTPOJIb 00ECIICUCHHS COONIOACHUS TPeOOBaHUM PHEPIreTH-
yeckoi 3()(EKTUBHOCTU CUCTEM YTUIIM3ALUK BTOPUYHBIX SHEPTOPECYPCOB

Pa3zneJibl AMCHUUIIMHBI

Uctounuku BOP u ux norpedbutenu. TemnonocuTenu, TEMI0aKKyMYJIITOPHI.

YcerpoincTsa 1 UCNOJIB30BAHUS TEIUIOTHI OXJIAXKIACHUA U OTXOIAIIMX I'a30B TEXHO-
JIOTUYECKUX arperaros.

Hcnonp3oBanne pasznuusbix TUNOB BOP. Ytmimszanns BOP Ha npennpustusx Ha-
POIHOTO XO35IMCTBA

TeroBbie HACOCHI, TPAHCPOPMATOPHI U TETIIOBLIE TPYOBI

3ammTa oKpyKarouien cpeasl npu yruiausanuu BOP.

Pacder 1 npoekTUpOBaHUE TEIIIOUCIIONB3YIOIHUX YCTAHOBOK.



MWHOBPHA VKU POCCUM

FOro-3amanuerii FOCyIapCTBEHHBIH YHHBEPCHTET

YTBEPX]IAIO:
Hexan baxynerera
CTPOUTENLCTBA H APXHTEKTYPEI

(Haumey th-ma nornocmuio)
ﬁﬁm E.L". ITaxomosa

\/(}ud'nucb, uHUYUEL, amuiug)
« V05 » e 2023 r.

PABOYAS ITPOTPAMMA HUCLIUTLIAHE]

Tennorenepupyronue, TCTJIOWCIIONb3YIOWIHE YCTAHOBKH M YTHIN3AIIAS BTOPHYHBIX
OHEPrOpecypeon

(HaumeHosanue Qucyunnure)

OIIOITI BO 08.04.01, Crpoutenserso

wuhp u nentenosane Hanpasienus nodzomosrcy (eneyuansnocmu)

HalpaBJICHHOCTE (IPOhUIE, crienranusaims) «TemnorazocHabskenye H BEHTHIISITIHSD
HAUMEHOGaNUE Hanpasnennocmy (npoghuns, creyuanusayly)

(opma 0byuerns OYHast
(oumas, ouno-saounas, 3a04HAR)

OIIOII BO peanusyemes no modeny dyanvHozo obyyenus

Kypck — 2023
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Pabouas nporpavMma aucrmrmess cocrasmena-

— B cootBercTBHH ¢ OI'OC BO — MaruCTpatypa o HaNpaBleHHIO IOJI'OTOBKH
08.04.01 Crponrenscrso, YTBEPXKICHHBIM TIpuKa3oM Muno6pHayky Poccmn o oT
31.05.2017 r. Ne 482;

— Ha ocHOBaHWH y4ebGHoro mnana OIIOIT BO 08.04.01 Crpouresnscrso, Hampagen-
HoCTh (mpodus) «Temmorazocnabxense 1 BCHTH/LIIHA, OM00peHHEIM YueHLIM coBeToM
YHHBEpcHTeTa (mpoTokoi Ne 12 ot 29.05.2023 B

—_~ © yderom 3akasa-TpeboBaHHs oT 25 ampenst 2023 r. Ha Pe3YNBTaThl OCBOSHUS
OIIOIT BO — nporpamme: Maructpatypst 08.04.01 Crpoutenserro, HaIpaBJIeHHOCTE (TIpo-
$us) «TernorazocHabrxenue u BEHTUJIALHSD), PeaM3yeMot 110 MOTeNH MyambHOro 00y-
qeHunst B PI'BOY BO «IOro-3ananmsrit TOCYIapCTBCHHBIH YHHBEpCHTET», or 000 [TPE]I-
HPUATHUE "KYPCKI A3IIPOEKT"

(HAHMEHOBAHME MpeAnpusTHS (oprammsarim))
(mpunoxenue x 061eii Xapaktepucruke OITOIT BO).

Pabovas nporpamva mucrmmmmms 00CyXk/IeHA M peKOMEeHIOBaHA K peanu3aliiy B
obpasoBarensHOM Tponecce s AYalBHOTO 00y4eHus cTymenToB 1o OIIOIT BO 08.04.01
Crpourenscrso, HanpasieHHOCTS (mpodmis) «TenmnorasocHabxenue 1 BEHTHIIALHA» Ha
COBMECTHOM 3aceiaHiy Kadephl Tenmora3oBonocHabkenms

(HanMeHOBaHHe KadepEr)
€ peactasurensamu OO0 TIPEITPUSTUE "KYPCKI"A3I[IPOEKT"
(HamMeHOBaHWe peMIpHsTHS (oprammzanmu))
(mporoxon Ne 13 ot 05 wmons 2023 T:);

3aB. xadenpoit

Paszpaboruux mporpammer
I.T.H., Iipodeccop

JMpexTop Hay9HO GubIHOTEKH _%Méﬁé Maxkaposckas B.T'.

Paboyas nporpamma mucimmmimss [IEpECMOTPEHa, 00CYXIIeHA W PEeKOMEHIOBAHA K
peajluzaluy B 00pasoBaTENBHOM IPOLECCE HA OCHOBAHM yuebHoro mmana OIIOIT BO
AyaneHoro obydgenus 08.04.01 Crpoutenscrso, HAIPaBIeHHOCTE (mpoduis) « Ternorazo-
CHaO)KeHMe W BEHTUIALLIAS, 0700peHHOTO YYeHsIM coBeToM YHHBepcHTeTa (TIpoTokom Ne

J_ OT __ _Hosiow ), Ha COBMECTHOM 3ace[aHHH Kagenpsr Temrorazosomo-

HH(PaCTPYKTYpPHEIX SHEPreTHYECKHX CHCTEM C IIPEeICTABHTEISIMHA )
(nammenoBaHHE Kadenper) @
OOO ITPEMITPUSITUE "KYPCKIA3I[IPOEKT"
(HAMMEHOBAHHE TIPe/ITPHsTHS (opranu3arum))
(npotokon Ne /¢ ot spe s00¢ 3,

3as. xadenpoit H.E. Cemuuesa
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1 Iear u 3A039H  IMCHMIIHHEL, Ilepeyeny IIAHHpYeMbIx pe3yiarTarTop
o0yuenus COOTHECeHHRLIX ¢ MIAHHDPYeMbIMHU Pe3ylibTaTamu ocroenpsg OCHOBHOIi
npodecenonansuoii obpaszoBarebHoii nporpamMmer

1.1 Meun AHCHHIIHH ]

HEIX SHEepropecypcos mig s dexTusHOrO pemenus sanay IpopecCHOHATBHO AeATeNLHO-
CTH IPOEKTHOro H opraHmauHoHHom—ynpaxsnemecxcom THIIA.,

1.2 3apayn AHCHHIIHH L]

3ajavamu IpelofaBanus nucHummyyy SABJISTFOTCS

- chopmuposats SHaHHS METOIUK pacyera TCIIIOreHepUpyIOnIX U TETUTOHCITON -
3YIOIHX yCTAaHOBOK, CIOco6ox OPTaHM3aLIMH IPOeKTHEX pabor, a Taxxke aBTOPCKOro Haj-
30pa 3a cobmoiennenm YTBEPIKICHHBIX MPOeKTHALX PeIeHH, MeTonnk obocHOBaHUS Tex-
HOJIOTHYECKUX U TeXHHYecKux PellIeHH cHcTen YTHITH3AMHMA BTOPHYHEK SHEpropecyp-

(Br, THM)
[IPAKTHKe Ha HPeANPHATHH-3aKa3yMKe.



1.3 TMepeuenn IIAHHPYeMBIX  pe3yJbTaToR obydenuss mno AHCHHILIHHE,
COOTHECEHHBIX ¢ IIAHMPYeMBIMH  pesyabTaTamu OCBOCHHSI  OCHOBHOI]
npodeccHonabHO obpasoBaTtensuoii porpaMmel

Tabnuna 1.3 — Pes JIBTaThl 00yUYeHNuS 110 JTHCHUIITTHHEE
—————2¢ °+J — T C3YIBTAThI 00yy A TIC

Inanupyemwie Pesyivmamet oceoenysg Koo Ihanupyemere pesyitvmame:
OCHOBHOU npodeccuonanvro U HauMeHosan e 0byuenus no Qucyunnue,
obpasoeamenvuoii RpO2paMmbl uHOUKaMOpQ Coomnecennvle ¢ unduramo-
(Komhemenyuuy, 3axkpeniennie docmuscenus pamut Qocmudcenus kxoune-

20 Qucyunauno)
KOO HAuMeHoganuye
Kommemenyuy | KoMnemenyuy
Crioco6en dopmuposars
TEXHUYIECKOE 3a/1aHKe 1
OCYIIECTBIATE KOHTPOIIE
PazpaboTky mpoekTa crcrem
YTHIH3AIHHA BTOPHYHEIX
DHEPropecypcon

KoMRremenyuy,

3axkpennennozo

3a Qucyuniunoii
ITK-1.1 Y
Dopmupyer TexHmye-
CKOe 3aianme U ocy-
WECTBIAET KOHTPOIE
PaspaboTKu lpoekTa
CHCTEM YTHJIH3AIHK
BTOPHYHEIX 3HEprope-
CYpCOB

THeHYUTY

3nams:
Tpe6opanns HOPMATHBHO-
TEXHMTIECKOH NOKYMEHTAIMH |
HOPMAaTHBHBIX [PABOBEIX ax-
TOB K paspabotke u odopmie-
HHIO TeXHHYECKMX 3aianumii ga
CO3MEaHUE pasrena mpoexTHOl
JMOKYMEHTAIHH

Ymems:

Bribupars aNTOPHTM H CHoCco-
OB IOATrOTORKY TEXHHYECKOTO
SaJaHmi Ha paspaboTky mpo-
CKTHOH [IOKyMeHTAmmY
Braoems:

Cocrarnennem TEXHHYECKOTO
3allanus Ha paspaboTky po-
CKTHOH [JOKYMEeHTAImH CHCTEM
YTHIH3AIMH BTOPHYHEIX SHep-
roOpecypeos
Sname:
Tpebyemeie IapaMETpPr!  Ipo-
CKTHPYEMOTro 00BeKTa, KiiMa-
THYECKHE M MeTeoponoruye-
CKHE 0COOEHHOCTH ero pacro-
TOXEHHS

Ymemes:

Onpenensats IIOMHOTY  Hexo-
HEIX HNAHHBIX 118 NOATOTOBKH
TEXHHYECKOIo 3amaHmyg Ha paz-
paboTky npoekTHol JNOKyMeH-
TAlMA  cHCTeM  yTHIM3anmm
BTOPHYHBIX 3HEpropecypcon
Braoems:

MeTtonamu KOHTPOJIS ONHOTE
HCXOIHEIX TAHHBIX IS IIPOEK-
THPOBAHUS CHCTEM YTHITH3A-
IHH BTOPHYHEIX SHepropecyp-
COB

IIK-1.2
OcymiecTBisier kon-
TPOJIB ITOTHOTEL He-
XOJIHBIX NAHHEIX JIT8
IPOCKTHPOBAHHS CHC-
TEM YTHITH3AIHH BTO-
PHYHBIX 3Heprope-
CYpCoB




=Spmlmen L
Lnarnupyemvie pesyioman 0C60eHUs

Koo
OCHO8HOU npogeccuonanpnoi U Haumeroeanue
obpasosamenvroii ApoZpamme; UHOUKamMOope
(kKomnemenyuuy, 3akpennenne docmudicenus
3a Qucyunnun o) KoMRemeHyuy,

Koo
Komnemenyy

HAUMeHosan e
KOMRemenyuy

3aKpentennozo

_3a ducyunnunoii
ITK-1.3 o
Ocymectrser npo-
BEPKY TeXHHUeCKOH
IOKYMEHTaIHK Ha 3a-
JAHHOM 2Tarle wxims3-
HEHHOI0 [uKIa mpo-
CKTHPOBaHHS cHCTeM
YTHIH3aUHHE BTOpHY-
HEIX 3HEpropecypcos

IK-2.] o
@opmupyer TpeboBa-
HUS K 00BeMy u co-
CT4BY HCXOIHBIX maf-
HBEIX 178 cozmanms
HHGOPMaHoHHo
MOJENH cHCTeM yTy-
JTH3ALUHH  BTOPHYHEX
JHEpropecypcos

_?uocoﬁeﬂ KOH"I"pOJI_HI:)EHTL
Coslanme wHbOpManyoHHOH
MOZENH CHCTEM yTHIM3AIHY
BTOPHYHBIX 3HEpropecypcop

MK-2.2 o
Ocymectsnser KOH-
TpolE CO3OaHHug MH-
bopmarmonnol  Mo-
ACIH CHCTEM  yTHIIH-
3alHy BTOPHYHEIX
SHEPIOpecypcoR

Ihanupyempre pesyiomamer
0byuenus no oucyuniune,
CoomHecennbie ¢ undukamo-
pamu docmuicenus komne-
menyun

Snamp:

Hopsjiox u cioco6r; NIpoBee-
HHA  TIPOBepKH  CcooTBeTcTRIg
IIPOEKTHOH JOKYMEHTaIHy
CHCTEM  YTHIIH3AIHE BTOpHY-
HBIX 5Hepropecypcon Tpebonra-
HHAM - peHicTryiomux HOpMa-
THBHEIX IPABOBLIX akToR
Yamems:

Hurath sckusapre paboume
ICPTEeXH rpadmueckoii gacry
pabouelt u mpoekTHO ZOKY-
MEHTalHK

Bnaoems:

Merogamu IPOBEPKH TEXHH-
YecKok AOKYMEHTAIIHH Ha 3a-
HEHHOM 3Talle XKH3HeHHOro
[HKJIA IPOEKTHPOBAHHS CHe-
TEM YTHITH3AIMY BTOPHUHEIX
SHEPropecypcon

3name:

HpOlf!JECCHDHaﬂbHYTD CTpOH-
TCIBHAT TEPMUHOIOIHS 1 Tep-
MHHOTIOTHA  MH(pOpMaNHOHHO-
0 MOJIETUpOBaHuy

Ymems:

Bribupars rexumyecime JlaH-
Hble 1715t obocHOBarHOTG Ipu-
HATHA pemenuii mo NPOEKTH-
POBAHHIO CHCTEM yTHim3aruu
BTOPHYHBIX 3HEPropecypcon
Braoemns:

Metonamu dopmupoBanus
TpeboBanmii x 00beMy u co-
CTaBY HCXONHBIX NAaHHBIX g
COsHamns  urdopManmonnod
MOJNIelH  cHeTem YTHIH3AIHK
BTOPHYHEIX SHEPTOPecypcos
Suame:

DyHKIHORATEHLE BO3MOKHO-
CTH TIPOTpaMMHOro ofecieye-
HEA Ju1a  uHbOpManmonHoro
MOACIHPOBAHHS CHCTeM yrp-
TH3ALHH  BTOPHUHEIX DHEpro-
PECYpCoB



Koo
U HaumMenosanye
UHOUKamMOopa
docmudicers
KoMRemenyuy,
2aKpennennozo
_ 3a au«:ﬂ@@

Ihanupyempie Pesynemamer oceoenys
OCHO8HOU Rpogheccuonabhol
obpasosamensroii npozpammbl
(komnemenyuy, 3aKpeniiente

3a ducyunaunoi)

HaumeHosanue

Komnemenyuy

Inanupyempie pesynomamer
00yyenus no ucyuniune,
coomuecenuvle ¢ undukamo-
pamu docmuicenus komne-
meHyun

Koo
KoMnemenyuy

Ymems:
Ompenensates o06vem u cocTar
MCXOZHBIX NaHHBIX 171 cosna-
HHA HHGOpMAHOHHOH Mozesy
CHCTeM  YTHIH3amun BTOpHY-
HBIX SHEpropecypcon
Braoemp:

Crocobamu KOHTpPOTIS 33 co3-
JaHHeM HHOOPManoHHoH
MOJNIETH CHCTEM  yTHIm3amun
BTOPHYHEIX SHEPropecypcon
3name:

ITpaguna IPHMEHEHHS mpo-
TPaMMHBIX  cpenctB gy
oopmiterns TEXHUYECKHX 3a-
JNaHui Ha PaspaboTky mpoexr-
HOH  ImoKyMeHTaImu CHCTEM
YTHIM3aIHH BTOPHYHEIX 3HEp-
ropecypcor

Ymemy:

Ouenupars odopmrernyo
TEXHHYECKYI0 mOKyMeHTarmio
Ha 3aaHHOM 5Talle Ku3HeHHO-
o [HKIa

Bradems:

Crmocobamu IPOBEpKE odhopm-
JICHHUS TEXHHYEeCKOH JIOKyMeH-
TalMKH  Ha 3aganHOM sTame
KH3HCHHOTO NHKIA  cHcreMm
YTHIH3AIHH BTOPHYHELX 9Hep-

[IK-2.3 ”—

OcymecTrser npo-
BepKy  odopmuenng
TeXHHYeCKOM JOKy-
MCHTAllMH Ha 3amam-
HOM 3Talle KH3HeHHO-
IO HKIIa cuctem yry-
TH3AIHH  BTOPHYHEX
SHEpPropecypcon

gesw | ropecypcos
Crnoco6en paspabaremars | [TK-3.] 3name:
IIPOCKTHBIE pellleHHs u op- | @opmupyer BAPHAHTEI | TpeBopamus HOPMAaTHBHO-

TaHH30BBIBATE  mpoeKTHBIE
pabotel B chepe YTHIIM3aIHH
BIOPHYHBIX 5HEpropecypcon

[IPOCKTHBIX permenuii
CHCTEM  yTHIM3AIMK
BTOPHYHBIX aHEprope-
CypcoB

TCXHUYECKOH NOKyMeHTaNmH K
BADHAHTAM  TeXHOIOTHYecKmx
H KOHCTPYKTHBHBIX permnenwii
0 TIPOEKTHPOBAHUIO CHCTeMm
YTHIIA3AHA BTODHYHEIX 3Hep-
ropecypcon

Ymemp:

BriGupars Texmmyeckue JaH-
HRIC H ONpenessTh BapuanTr
BOSMOMHBIX pernennii cucren
YTHIIH3aIHH BTOPHYHRIX BHEp-

FDE)GCXEGDB
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Inanupyempie Pesynemamut oceoenysy Koo Inanupyerpie Pezvismansy
OCHOGHOU npogeccuonanbno U HaumeHosanye obyuenus no oucyunune,
obpazosamenvuod npospammer UHOUKaMOpPa coomnecennsle ¢ unduramo-
(komnemenyuy, arpennennwie docmuoicens pamu docmuncerys Komne-

Komremenyuy,
3akpennennozo
3a Qucyuniunoi
- TR HURAUR O

menyu

3a ducyunaunor)
i kel

Koo HauMenoean e
KOMRemenyy

KG#IP‘Z&'F?‘IEHQ% (247

Braoems:
Metonamu hopMEpOBaHUS Ba-
PHAHTOB NPOEKTHEIX penienmii
CHCTEM  yTHIH3aIHK BTOPHY-
HEIX SHEPIropecypeos
SHamp:

Merojsr  pacyeros CHCTEM
obecneuemnns MHKDPOKJIHMAaTa
Ymems:

Onpenensts HEeOOX0IHMEL}
TIEPEIeHE pacderor s po-
CKTHPOBAHHS g MPOEKTHpO-
BAHUA  CHCTEM  yTHimzanuu
BIOPHYHBIX sHEpropecypeop
Baaoemp:

Cnocobamu BBITIOTHEHHS HH-
KCHEPHO-TeXHHYECK X pacue-
TOB JUL TIPOeKTHpOBaums crc-
TEM  yTHIM3anun BTOPHYHEIX
9HEpropecypcor
SHame:

Cocrar mexommex JNAHHEBIX Iis
PaspaboTku mpoekTHOH JOKy-
MCHTalME B cepe cucrem
YTHIH3AIHA BTOPHYHEIX SHeEp-
ropecypcor

Ymemy:

Onpenenars TpeboBanus g
obBemMam u COCTARY HCXO/IHEX
AEHHBIX 10151 paszpaGoTiu Ipo-
CKTHOH NOKyMeHTamuu p ce-
Pe cHCTeM yTummsammm gro-
PHYHEIX 3HEpropecypeos
Bradems:

Meronamu OCYINECTRICHNS
PYKOBOZICTRA HCIIOJIHHTe 1M,
BBLITIOTHAIOM MY IpOeKTHpO-
BaHue B cepe creren YTHIIH-
3ALHH  BTOPHYHEIX 3HEprope-
CYpCoB

SHamp:

BapranTti BOZMOXHBIX TpHy-
LHIMHATEHBIX  cXeM  cuerenm
obecrieyenmusy MHKDOKJITHMaTg

-..Vﬂﬂli______

IIK-3.2
Brimosnmser HHKe-
HepHO-TeXHHYecKHe

PACHeTI mis mpoek-
THPOBaHHS! cHCTEM
YTHIM3AUHH  BTOpPHY-
HBIX 3HEpropecypcon

MK-33
Ocyuectrnger PYKO-
BOACTBO  mcnogmuTe-
JEIMH,  BRITOJHAIOMH-
MH IIPOEKTHPORaHHE B
chepe cuerem u 06o-
PYIOBaHMA nmns yry-
JH3AIUHH  BTOPHYHELY
SHEpropecypcor

MK-41

Ocymectaiser o6oc-
HOBaHMe TexHoJOrH-
HECKHX periennii cye-
TCM YTHIH3aNHH BTO-

Cnocoben ocym—eﬁaﬂg
obocHOBamue TEXHOIOIrHYe-
CKHX, TeXHHYECKHX H KOHCT-
PYKTHBHEIX pelnenmii cucrey
YTHITH3AUHH BTOPHYHLX
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TIK43

Ocymecraaser ofoc.-
HOBaHHE TeXHHUeckuy
PeIleHu i CHCTEM
YTHIH3AIHE  BTOpHY-
HEIX S9HEepropecypcog

Kortpomipyer coor-
BCICTEHe pazpabarpr-
BAEMEIX IIPOEKTOR i
TeXHHYeCcKoli JOKYy-
MEHTalMK  3ajanmo,
CTaHjnapram, Texmu-
HCCKHM  YCIOBHSIM p
APYrEM  HOpMmaTme-
HLIM JIOKYMeHTam

anupyeripre Pesyismamut oceoenus _—TE - Tianupyenpre Pe3yiomanmur
OCHOGHOU npogheccuonanbuoy; U Haumenosanye oby4enus no oucyuniune,
obpasosamensuoi; HPOZpPamiiel uHOuUKamopa Coomuecennbie ¢ unduramo-
(Komhremenyuy, 3axkpeniennvre Q0CmuiCeHs pamu docmudicenys KOMHe-
3a oucyuniunol Komnemenyyy, ey
KOO HAauMenosanue 3axkpeniennozo
Komnemenyuy Komnemenyuy j@iﬂﬂnﬂtﬁoﬁ
SHEpropecypcor PUHHEIX  sHeprope- Bribupars TeXHHYECKHe japy-
Cypcor HBIE H onpenemsTs BaAPHAHTEI
BOSMOKHBIX TIPHHITHINANLHELX
CXeM  cHcTem obecneyeruy
MHKPOKJIMMaTa
Braoems:
Metonamu 000CHOBaHUS Tex-
HOIIOTHYeCKHX permenyi; CHC-
TeM obecnevenus MHEKPOKITH-
—— L5
[IK-4.2 - 3namp:

AJITOPHTMEL 1 ¢mocoOrI paspa-
00TKH 0cHOBHEX TEXHHYECKHX
PeIICHHH mpy MPOeKTHpOBa-
HUM CHCTEM yTunusammm pro-
PUYHELX 5Hepropecypcog
Ymems:

Onpezensts QITOPHTM H crio-
COOEI  pazpaborin OCHORHBIX
TEXHHYECKHX  pemenpii IIpH
IPOCKTHPOBAHHE CHeTey yTH-
JH3ELHA  BTOPHYHEIX 3HEpro-
pecypcos

Braoeme:

Metonamu 0DOCHOBamMs Tex-
HUYCCKHX  pemienwmii CHCTEM
YTHIH3AIHA BTOPHUHEIX dHEp-
ropec YPCORE

Sname:

Tpeboranus HOPMaTHEHO-
TEXHHYECKOH ToKyMeHTammy H
HOPMATHEHEK NpPaBOBEIX ak-
TOB K BapHaHTaM TexXHomory-
IECKHX ¥ KOHCTPYKTHBHBIX
PELIeHHE cucTem YTHIH3AmHK
BTOPHYHEIX JHEpropecypcos
Ymems:

Bemonaars obocHORanHe co-
OTBETCTBHS PazpabarsiBaemprx
TPOCKTOR M TexHHYeckol no-
KYMEHTAalHK Bﬂ,HaHHEO_, CcTaH-
llapTaM, TexHHYecKHM YCIOBH-
AM M JIpyrEM HOpPMATHRHEDM
MOKyMeHTaM

Baadems:
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Koo

U HauMeHosanye
UHOUKamopq
Qocmuicenys
Komnemenyyy,
3aKpeniennozo
3a c)uﬂum_zmoﬁ

Inanupyempre Pesynomamer ocgoenyy
OCHOBHO1 npogeccuonanpuo;;
obpasosamensvoi; POSPamme
(Komnemenyuy, SaKpennenunie

2 c)umgummmz”g) .
Haumenosanye
KoMRemenyuy

Ihanupyempe Pesyibmamer
00yuenus no Oucyuniune,
COOmMHecennble ¢ UHOUK amo-
pamu docmuscenys KomHue-

TREM U]

K00
KoMhemenyuy

Metonamu IIPOBEPKH Ha cooT-
BETCTRHe PaspabaTbmaemprx
HPOEKTOB H TeXHHYecKkol po-
KYMCHTAMN  3a7anmro, crap-
A4pTam, TexHHYeckHy YCa0BH-
M H JIpyram HOPMAaTHBHEM
JOKyMeHTam
3nams:
Mapamerper HPOEKTHPYeMOoro
00beKkTa g KIHMaTHYecKkHe
OcobeHHOCTH erg pacmomoxe-
HHS

Vmems:
Ouenuzarg HOIHOTY mexop-
HBIX JAHHEIX g TIPOEKTHPO-
BaHUS Mepompustaii mo obec-
HEYCHUIO cobmonemnuy Tpebo-
BaHHH  sHeprermweckoi 3h-
dexTuBHOCTH CHCTEM  yTHH-
3alHH  BTOpHUyEry 3HEprope-
Cypcog
Bradems:
Mertonamu bopmuporamg 3a-
AaHHST Ha Paspabotky paspena
IIPOEKTHOIH AOKYMeHTamum mo
obecreyennro cobmonenus
Tpebopanmii 9HepreTHYeCcKoit
sdbextaBROCTY CHCTEM yTH-
H38UHE  BTOPHYHELX 9HEpro-
Pecypeos
SHamp:
Tpeboranus HOPMATHBHEIX p
NPaBOBEIX akToRp K COCTaBY
COMCPIKAHMIO pazpernon npo-
CKTHOH H paboueii IOKyMeHTa-
OHE o obecnewenmio coburro-
ACHHS TpeboBamuii JHEpreTH-
IeCKOH st pexTuRROCTY CcHC-
TeM  yTunuzamuy BTOPHYHEIX
SHEpropecypcon

Memp:

Onenuzary, COOTBETCTRHE Tek-
CTOBOH H rpaduyeckoi qacTei
Pasliena npoekthol; IOKyMeH-
1Al 110 oBecnedenmio co.

e

ITK-5.1

Copmupyer 3a1aHHg
Ha paspaborky paspe-
J1a  mpoekTHOlH HOKYy-
MEHTaky no o6ecre-
HCHHIO  coGmonenmsy
TpeboBanmii 3HEpre-
THIECKOH  3hhekTun-
HOCTH cHeTeM yTumy-
3wy BTOPHYHETK
SHEPropecypcog

Crocoben OCYINeCTRIATE
TEXHHYECKOE pyKoBOACTRO
Hporneccamy pPaspaboTku u
Peansanum npoekra mo
obecievenpuro cobmogenny
TpeboBanmii SHEpreTHyeckoli
sdpdexruprOCTH CHCTEM
YTHIH3ALAH BTOPHYHEx
SHEpropecypcon

— ——— —

Ocymecrrnger Ipo-
BEPKY H cornacoranye
TCKCTOROH w0  rpadyu-
ICCKOH dacTeii pasye-
IIa  npoextHoi; JTOKY-
MEHTaluH 110 ofecrre-
UCHHIO  cobmosenmy
TpeboBanmii JHepre-
THHECKOH  odexTyn-
HOCTH cHeTem YTHIH-
3aly BTOPHYHAIX
SHEpropecypcor




Ianupyerpe Pesyiemamer oceoenyg Koo
OCHOBHOT npogeccuonansio; U HauMeHosanye
obpazosamenvuoii nPozparme UHOUKAmMOpPQ
(Komnemenyuy, 3axpennennvie docmudicenus

3a ducyunnunos
Haumenosanye
KOMRemenyuy

Komnemenyuy,
3akpennennozo

/ 7
3d ¢ ducz.mmuiqz

Koo
Komnemenyuy

Ocyiectriger KOH-
Tpome  oGecnewenmy
cobntoierns Tpebo-
BaHHE  sHepreruye-
CKOH stdexTusrOCTH
CHCTEM  yTHIM3army
BTOPHYHEIX 3Heprope-
CYpCOR

ITnanupye e pesvismanmp,
00yenus no ducyunaune,
CoommHecennsie ¢ undurame-
pamu Oocmusicenus xomne-
ey

Omomenus Tpeboranmii 9Hep-
fetmaeckoll  sddexrnrrocTy
CHCTeM obecnevenms MHKpO-
KuMata HopMmaruBmLM Tpe-
Goranmam

Braoems:

Haprikamn HIPOBEPKH ¥ corja-
COBaHUSI TEKCTOROH g rpagu-
HECKOH dYactell pasgena IIpo-
eKTHOH MOKyMeHTanuu o
obecrnieenuio cobimonenns
TpeboBanmii SHEPreTHYecKoH
dpdexTuBHOCTH CcreTen YTH-
JH330HA  BTOPHYHRIX 3HEpro-
PECYPCOR

Suames:
Ilepenogoit POCCHHCKHI 1 3a-
PYOEXHEI omnT pPaszpaborky
TIPOCKTHOH NoXymeHTaIIH 110
obecnevenmro cobmonenuy
TpeboBanmnii HEPreTHYeCKoi
dpdexruBrOCTH CHCTEM YTH-
TH38UMH  BTOPHYHELX SHEPro-
pecypcor

Vameme:

Onennpars NIDHHATEIE perne-
HHA pasnena mpoexToif ZIOKy-
MEHTalHu mo obecreyenuro
COOMONen s TpeboRanmi
JHEpreTuyeckoll appexrupmo-
CTH CHCTEM YTHIH3amum pro-
PHUHELX SHEPropecypcog g co-
OTBETCTBHH ¢  HOPMATHURHO-
TCXHHYECKHME  Tpe6oBammsmvy
K SHeprertHuyeckoii st dexTus-
HOCTH

Braoemy:

CrocoBamy KOHTpoms 33
obecneyenuenm cobmonenus
TpeboBanmii SHEpreTHYeckoi

dhdexTuBHOCTH CHETEM YTH-
JH3A0HE  BTOPHYHEIX SHEpro-
PECYPCoR
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2 Vkazanme mecra AMCUHILIHHEI B CTPYKTYpe ocHoBHoij npodeccuonannioii
0bpasoBarebHoj nporpamMmp:

HOH o6pasoBaresyof TPOTPaMMEL — 1porpanmms; Maruerparyper 08.04.01 Crpourengcr-
BO, HallpaBienHoCTE (npodmm) «Tennorazocuaﬁxcerme H BEHTHIISIHs), beanuzyemoii o
MOJIeNH n1yansHoro 00yuenws.
Hucuummmna H3y4JaeTrcs ga 1 Kypce B 1 ceMecTpe.
Hucrunnmuna HMeeT HpaKTHKO—()pHeHTHpDEEIHHBIH XapaKTep M wu3yyaercy 0
IIPOXOXKneHuy OﬁyanQ)H.IHMHCH eOHoif O3HAKOMUTENILHOIN 1y aKTHKH
(Buz, Tvm)

3aBepLaromeli nagnyi ceMectp.

Ob1as TpyaoeMKocCTs (0bBem) AUCLIHUILTHHBI COCTaBIgeT 6 3aYETHBIX
CAUHHLEL (3.€.), 216 AKaIEMHUYECKUX yacop,

~_Tabmaua 3 - Ofsenm AUCUHTIMHEL

Bujer yae6uoj paboTer

Obuwes tpyoewrooTs ArcmmmRT . _

JIE[GOE&’IEPHBIE 3aHATHs
HPAKTHIECKHE 3aHsTHY 18, w3 Hux mpakry-

HeCKad MoaroToBka

—;—__.____________ et s
_Camocrosrensrag _Eaﬁm'e‘t_oﬁyqafou_rﬂ;_cgl | (Bcero) o
Kontpoms (nosirorosxa K Oksamery) freees —
Komrakrrag pabota mo HPOMERYTOYHO arrecTanuu (eero AT‘I"KPL__

B TOM 4uc/re:

Lo o1

— ———— ——__—_,_-__._.__-—._

—.____-___._.__—_ — —_——

He npestycmoTpen

_—-——_—_—.—



4.1 Coaepanne AHCHHILTHAL]

Tabmuua 4.1,1 — Conepxanue OHCUHITITHHEL, CTPYKTYPHPOBaHHOE IO Tenan (pas-

= e eaaEmEe
Paznen (TeMa) muenunTHEY Conepxanme
e R SR
2 3

3VIETATE] o0ydenus, SHAHHSA H yMeHmy
KAYECTBEHHOIO H3MeHemy KOMICTEHUNE H roToBHOCTH &
BEITOHEHHIO TPy oBREIX Gynxumi u TPYHOBBIX melicTRuiy
MO DOIKHOCTH «Hmxenep mo TPAKIEAHCKOMY CTpouTemer-
BY» Ha mpemmpustup Q00 HPENTIPHATHUE «KYPCK-
I'A3TIPOEKTY.

OcHoBHEIE NOHATHS TCHIOSHepreThkn.  Tommusyo-
SHEPTeTHYECKHe Pecypcrl u TOIUHBHO-5HEpreTHYeckpif Ga-
fane. Herounuky BIP. Xapakrepuceruka Termnonorpebure-
Teii, TeIIOHOCHTe e, HCHOOIR30BAHTE MeTonoB nonbopa
‘IEIIHORKKXMXJIH'I_EP_E}:_______ o
Metomer u cxemp; HCIOIE30BAHNS  cOpocHOl TEILIOBOH
SHEPTHH. I{{)Tnm—y'rmnzarcmpm. Meroper nonbopa, mpose-
ACHHE TETIOBOTO M asporHHany HECKO

Herounnn BOP i ux 110TpeduTe-
. TG].'IJ'IOH()CHTEJIH, TEMII0aKKy-
MYIISTOPEL

Yerpoitersa g HCIIONB30RaHHY
TeIVIOTE! OXTa%/IeH s 1 OTX0/15-
TIHX Ta30B TEXHONOTHYeckuy ar-
perarog.

Henonpsopanme PasIIMYHLIX TH-
1108 BOP. Yrummsamug B3P ma
NPEINPUATHAX HapogHoro X031 -
CTRa

LPEMIPHATHE (KYPCKTA3IIPOEKTs,
Tenosrte Hacocw i rpaﬂca:}pma'ropm. Henonszopanye
TEIIOBEIX TPY6 g orbopa i YTHIH3auuy BOP,
Yrunusamus BOP g CHCTEMaxX BeHTHISIHY 1 KOHITHITHOHH-
POBaHHS BO3myxXa, O630p cocobos u METONOB YTHIH3a MY
B3P ma [puMepe pabowumx Ipoektor OO0 IIPENITPH-
AIE KYPCKIASIIPOEKTy,

Obume lonoxenns. Merounnky g BHJBI 3arps3sHenus ar-
MocepHoro Boznyxa. Ilpenennuo AOMYCTHMBIE KoHIeH-
TPALUA  BPeNHEIX Bemects, Onpenenenne KOJIH9ecTRa

Tennosrie HacockL, Tparchopma-
TOPBI H TEIIOBEIE Tpy6E

3ainTa OKpyxaromeit cpermpy pn
YTHIH3anun BRP.
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Conepxanue

3
Mcnonb?os?uﬁ?ﬁﬁmﬁ JOKyMeHTaI iy 000 MPEJ-
[IPUSITUE «KYPCKTA3ITPOEKTS TEKYINEro roza mo

Pacyer g lIPOCKTHPOBaAHME Terino-
HCHIONE3YIOMEX yeTanoRoKk,

HCIOMB3YIOIIIY YCTAaHOBOK, 0030p MeTomos x CIIOCco60E
= IKOHOMUH TOILTHEA H TeIoBoii SHEPIHH,

€€ MeToIHYecKkoe DG@CHE‘:{EHHE

Yuebno- Dopmer Teky-
HBI METomudeckue | mero KOHTpPOIst
MatepHansr | yememaemoery
(no nedensy
N S

Herounmxy BoP 4 HX mo-
Tpebuteny. Temnonocure-
M, TeNI0aKKyMyIaTOpEL,

Yerpoiicrra M Uenoik-
30BaHHs TEIIOTH 0Xi1asK-
ACHHS ¥ OTXOMSIHEX razop MY 1, MY 2
TEXHOJIOIHYECKHY arpera-

TOB,
Hcronezosanme paznmy-
HBIX THHOE BOP. Vrumy-
3auua BOP ma IIpeaTIpH-
ATHAX HAPOTHOTO XO3siicT-
. ez |
Tennoprie HaCOCEL, Tpamc-
(opMaToper i TEILIOBEIe
TpyOEI

¥1,2,4
MV-1, My-22

Ramura
CPSNEl  IPH  yTHTH3ALHY
B3P,

Pacuer u [IPOEKTHpOBaHKE
TCIIONCTIONE3Y Oy ye-
TAaHOBOK

[TK-5
C- cobecenoranme; 113 PCIICHHE IPOM3BONCTBeHHELY 3amay; K3 — KekHc-3anaua; KT] — KYPCoBoif mpo-
eKT.
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4.2 .JIaﬁopa'ropHme PaGoThI u (Han
4.2.1 JaGopatophpie Paborer

) IpakTHYeckHe 3aHATHS

NOAI0TOBKS
obyuaromuxey — 4

TOATOTORKa
00yuaroimxes — 4

IOOIOTORKS
oby4aronmx ey — 8

No
Jiena

Bpewmg, 3arpayy-
BaeMoe wma BEI-
omenne  CPC,
qac

Cpok  BRmON-
HEHHS  (Herme-

—_—
OTpeburtesm, T CIVIOHOCHTE-

R e
Henonezosamye PA3IHYHEIX TuTIOB BOP. YTumsa-
Hitt BOP wa npeanpusrasx HapOIHOro Xo3sitcTa

Tennogrre HACOCHL, Tpauchopmaropsr u TeNIORkIe

el
3arnta Okpyxalometi cperr APH yrunusaiuy BOP |
Pacyer o IIPOeKTH e
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S Ilepeuens y4eGHo-MeToquueckoro obecrevenus s CaMoCTosITeIbHOM pa-
6oTe1, 06yuaomuxes mo AHCUHILIHHe L:
1

pn CaMOCTOSATeNIEHOM H3yYeHuy OTNEIBHEIX TEM U BOTIPOCOR AHCUMILTUHEL CTy-
ACHTEI MOTYT II0JIB30BATECS yaeOHo-HarIs nHEIMHT TOCOOUSMH, yyeGHEM 06opy noBanmem
1 METONMYECKMMA paspaboTkan Kaenper maﬁﬁq—;p—a&py;{fyp_ﬂﬁx SHEPreTHUECKIX cHeTe
ycTanosnennoe [pasunavu BHYTPEHHero pacriopsiaka paboTHHKOR YHHBEpCHTeTA,

V'H66H0~M'ETOHHH3CKOE obecrieyenne ms CaMOCTOATENRHOI paboter o0y4garormmxcs
10 MaHHOH mucHHIIIHHe OpraHuzyercs:

bubnuomeroii YHUSepcumema:

Kaghedpoii:

- IyTeMm obecneuenus AOCTYIHOCTH BCero Heo6XOMMMOro y4e0Ho-MeToIeckoro
H CIIpaBOYHOTO Marepuaa;

- IyTeM MIpeslocTarieHuy CBENCHHH O HaTHYHK yuebHo-MeTommueckoi TUTEPATYPE,
COBPEMEHHBIX IIPOrpaMMHbIX CPE/ICTB.

Iyrem paspaGoriu:

- MEeTOIHYecKux PEKOMEHTammi, 1mocobuii mo OpraHuzanmy CaMOCTOSITETBHOI] pa-
OOTEI CTY/JI€HTOR;

- 3aIaHuH JUTs CaMOCTOATENLHOLH paboTer;

- BOIIPOCOB K 3a4eTam;

- METOIWYECKHX yKazaumii k BBIITOMTHEHUIO NTPaKTHYECKHX pabor u 1.1,

munozpagpueii ynusepcumema:

6 Obpazosarensune TeXHOJIOrHH

Peanusamusg TIPOTPaMMBI MarucTpaTyps! mo MOJICIIH JTyalbHOro 06yder s 1 Komme-
TEHTHOCTHOTO Moxona IpenycMaTprBaloT mupokoe HCIIONB30BaHke B 06pasoBaTesHom
lIpoLecce aKTHBHLIX i HHTEPAKTUBHEIX (JOPM IpoBememms 3aHATHH B codeTanuy ¢ BHeay-



Tabmuna 6,1 — HurepakTupmsie 00pazoBatesnpHLe TEXHOJIOTHH, HCIloNb3yeMbre npy
OCBOCHUH ay MMTOPHBIX 3aHgTHH

Ne Hauvenosamme Paszena (remsr Eém Henonpayempre HHTEPAKTHB-

NPaKTHYECKOro wimy MaBopaTopHoro 3a- | yrye TEXHOJIOruy
| HATHS == _

S e

I o HCHEEOB&HHE PasYHEIX THIOB BOP, pas—ﬁop KOHKPETHBIX cHTYa-
Yrumisamus BOP g UPCAUPHATHIX Ha- | i

— | PONHOTO X03giicTRa mns A

2 Bammra OKpY3Katolmel CPEIlBI 1IpH VTH- KeHe-TexHomormy

e JH3anEy BOP - N o

Hroro o o S

IIpaktugecias OATroTOBKa 06yyaromuxcy IIDH peanusaimy AUCUHAILIMHEL Oprany-

3YCTCs B MOJETRHEIX YCIOBHSIX B Jaboparopusx HHQSPHCTPYKTYPHHX dHEpreTHYecKux CHCTeMm

Npaktuveckas TOAroToBKa 06yyarommxcy [IPOBOJIHTCY R COOTBETCTBHY ¢ momoxe-
HHeM 102,181,

7 ®onj OUEHOYHBIX cpencTs s npoBegenus NpOMeRyToUHO] arrecrauum
o0y4aiomuxes o JucunmInge

7.1 Iepevensn KomMnerenuuii ¢ yxasanpen ITANOB WX hopmupoBanus g Ipo-
Hecce ocroenns 0bpasoBarenbHoii HnporpaMmmer

Tabmuma 7.1 -

Orarig Qogmu@iaﬂlg KOMITeTeH I mu
Koz v coepranme

Drang hopmupoRanmy KOMIeTe M AHCOHILTHHEL (Mozym0), IIDH H3yye-

KOMIIETeHI Iy HHH KOTOPBIx qugt@gema_ﬂa}x@ﬂ KoMmeTeHns o -
"__—_'T__'—_ IEI@;H[EH__ L __OC_HC;EHOH _ 3ABEPIIAOITH
HK-1 CnocoGen Gop- Hudopmanmonmoe Tennorexmnyeckoe Hcnonpsosamye CIKHIKEH-
MHpOBaTE  rexgmye- MOZEINPOBaHHe cie- lIpOeKTHpOBaKHe HOTO TpHpoiHOro rasa g
CKOE 3amaume p OCY- | TeM  Temmorasocmab. Ilpoektuposamye RauecTee peseprroro ropr-

IMECTBIATE  KOHTpOJIE,
PaspaboTki  mpoexra
CHCTEM  yTuimzammy
BTOPHYHEIX SHEprope-
CypcoB

KEHUA H BeHTH TSI
Tennorexnugeckoe
IPOCKTHPOBaHHe
IIpoexruporanue CHC-
TeM  MHKpokImMara
3HAHKH U coopyiKenuif
TenﬂoreHepprmmHe,
TeILIonCo L3 ytomue
YCTAHOBKH H yTyjy-
3arus BTOPHYHEIX

JHepropecypcop

CHCTEM MUKpPOKTHMA-
Tad 3JaHUH gy coopy-
JKeHmit

Vyebnas O3HAKOMEH-
TeIBHAS IIpaKTHka

THBa
Fopozcxkue, TIOCENIKOBRIE 1
BHYTPHIIOMOBEIE  CHCTeMES
raszocHabkenng
Foponckue n OCEIIKOBLIE
CHCTEMBI TEMIOCHAG ke s
IIponssoncreennay npen-
AHUTITIOMHAST HpaKTika



Koz u copepxanme
KOMIIETEHITHE

IK-2 Criocoben kom-
TPOMHpoBaTL  cozza-
HHE  HHbOpMarmon-
HOH Monenu CHCTEM
YTHIH3AHA  BTOpHY-
HBIX 3HEpropecypcos

IK-3 Cnocober pas-

pabatkiBars IIPOEKT-
HBIE pelieHns u opra-
HH30BLIBATL  IIpoeKT-

HEIC paGoTel B cdhepe
YTHIH3AUHH  BTOPHY-
HEIX 3HEpropecypcon

ITK-4 Criocoben ocy-
IMeCTBIATE 0BocHORa-
HHe TeXHOIOI HYe-
CKHUX, TEXHHYECKHX K
KOHCTDYKTHEHBIX pe-
WEHHHA CHCTEM yTHIIH-
3alHN BTOPHYHBIX
SHEpropecypcon

Vyebray O3HAKOMH-
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dramk! Gopmupopanms KOMneTeHuuit u muermmmmy, (Mozy:m), mpu H3yge-
HIH KOTOPEIX opMupyeTes nanmas KOMIETeH1ms

HaqallbHbIi ____OCHOBHOIf
2 3

—

TCNbHAA PAKTHKE T
Ha '-IHO—HEL‘JI_&:"I[OBETEIIﬁﬂqﬁp&ﬁ@l‘a;_r
HI—I[])OPMHHHOHHDE Term'()TexHHtIecrcoe
MOJICIIHPOBaHTE  cHe- IPOEKTHPORAHHe
TeM  Temnorasocyad- Hpoektuporanmue
KCHHS H BEHTHIIAUAN | creTen MHKPOK/THMa-
Tennorexumueckoe T4 37aumii u coopy-
TIPOEKTHPOBaHIE KEHUH
Ipoextrporanue cye- YaebHas  ozmakomp-
TeM  MHKpOKIHMara | Tenpuag IPaKTHKA
3MEHHH U COOpYmeHnii
Teuﬂomucpﬂpnomme,
TeIIOHCIIONE3yTonTHe
YCTAHOBKH W yTwHim-
3AITHST BTOPHYHEIX
BHEpropecypcos
Yuebnas  osmaxommy-
TeNbHAS MpaKTHKa
Hudbopmannonmoe
MOZlemHpoBanue cyc-
TeM  renmorazocual-
KCHHA H BEHTUIISIIHM

Temnorexnugeckoe
[IPOEKTHPORaHNE
IIpoextuporanme
CHCTEM MHKPOKTHMA-

Tennorexanueckoe Ta 3anui u coopy-
NPOEKTHPOBaHHE JKEeHnH
lpoexruporanne cic- Iponssoscraenas
TEM  MHKpoKImMara OPOCKTHas mpakTmka
SAaHHH H COOpYiKenuii (mepBas)
Tennoreacpnpymmne, [Tpouseonersennasg

TeIIOHCTIONB3y oM He
YCTAHOBKH W yTH/H-
3a1ug BTOPHYHEIX
SHEpropecypcos

IPOCKTHAN npakTHka
(BTOpas)

TEH—J’IDTEXP‘IHIIEC_K(E N
IIPOEKTHPORaHHe
[IpoekTtuposanie
CHCTEM MHKpOKIHMA-
Ta 3manuii u coopy-
KEHHIH
IpomsBoacreenmay
IPOEKTHas mpakTuka

Tennorexuuueckoe
TIPOEKTHPORaHHE

[poexruporanue cpc-
TEM  MHKPOKTHMaTa
SHAHME | COOpysKenii
Tem:orerrepﬂpymlmc,
TeIUIOHCTIONL3y oI
YCTAHOBKH M yTumy-

3L BTOPHYHELX

| BchEIHaIDHEﬁ
4

Hcnonezoranne CHCHIKEH-
HOro mpuponHoro rasa g
KauecTse pesepsHOro ToI-
JIHBA

Fopo,ucxna, TIOCEJIKOBEIE |
BHYTPH/IOMOBEIE  cHCTeMy]
rasocnabikenuy
lopojckue u [TOCENIKOREIE
CHCTEMEI TennocHatkeyms
IIpoussoncreennasy pes-
MHIUIOMHAS IpakTHka

Oprasusanuonmo-
SKOHOMHYECKHE  pelrenms
[IPOEKTOB CHCTEM Temora-
30cHabKeHny
Ob6ocHoBanme TIPOEKTOR
CHCTEM  Temmnorasocuabxe-
HHS ¥ BEHTHIIA UK
Henonszosanue CHKHIKEH-
HOro mpHpomnoro rasa g
KauecTee pesepsHOrO TOTI-
IIHBa

lopoznckue, MMOCEIKOBEIE ¥
BHYTPHIIOMOBEIE  CHCTEMET
razocHabxenny
loponckue u HIOCEJTKOBEIS
CHCTCMEI TeIUTOCHAG KeH s
llponseoncrpennag Ipo-
CKTHAs NpaKTHKa (BTOpAs)
[Ipoussoncreennag npeji-
i@ﬂ@ﬂﬂ@i_
SHepreTHyeckoe obcreno-
BaHHE 37MaHuii y CoopyKe-
HHH PasiiHYHOrO HasHawe-
HHS

ITpoextuporanse
BOH 3aIlHTEH 3IaHms
Opranusanuonrno-
IKOHOMHYECKHE  pernenms
IIPOEKTOB CHCTEM Temiora-

TEILTO-



et e g e _— T TE
Koz u conepxanpe Orarp hopmuporang ROMICTEHIMA U MHcHumIgRET
KOMIIeTeH 1) HHH KOTOPLIX hopmupyeres AaHHAA KOMITeTeH g

- HaYambHbrH OCHOBHOH
SRR S Mo 2 - )
SHEpropecypcog [Iponssoncreennay 30CHaO)eHns

NPOEKTHAsT mpakTHia
(BTOpas)

O6ocroBanme IIPOEKTOR
CHCTeM  Temsorasocuase-
HHS H BEHTHIAIMY
Hcnonezopanye CIKIKEH-
HOTO mpuponnoro rasa g
KadecTse peseprHOro Tor-
JHBa

l“opo,ucrcm, MIOCENKOBEIE 1
BHYTPHJIOMOBEIE  cHeTemys
TasocHadxeHms
Foponckue u NOCEIKOBEIe
CHCTEMEI TEIIOCHAGMeH s
[Ipoussopcreennay IIpo-
CKTHas NpaxkTHka (BTOpas)
Hpoussoncrrennay TEXHO-
JIorHyeckas npakTuka
Ilponssoncreennay IIpen-
AUTITIOMHAS PaKTHEKA
OHepreTHyeckoe obceireto-
BaHHEe 3maHuii yu Coopyxe-
HHH pa3mugnoro HazHage-
HHS

Ipoektuporamye TETI0-
BOH 33T TEI 3181wy
Hcnonezosanme CIKHIKEH-
HOTO mpupomHoro rasa g
KatiecTse pezeprHOro Top-
THBa

Foponckue, IIOCENKOBEIE 1
BHYTPHIOMOBEIE cHeTemy
rasocHabxenmus
Foponckue u TIOCEJIKOBbIe
CHCTEMEI TEIIIOCHAG KeH g
Ipoussoncreennag TEXHO-
JloTu9ecKas npakruka
lpouseoncraennay open-

AHITOMHAS PaKTHKA

—_—

ji IIOTeXHHYecKoe
[IPOEKTHpORaHKe
Hpoexruporamye
CHCTEM MHKPOKITHMa-
Ta 3jammii p coopy-
JKeHHi

Tennorexnuueckoe
IIPOEKTHPOBaHKE
IpoekTrporanme cpe-
TEM  MHKpoxIHMaTy
3IaHuH H coo PYIKEHMIT
TeHHDT‘EHE:pprEDLHHC,
TENIoNCIONL3YIom e
YCTAHOBKH H  yTuy-
3amus BTODHYHBIX
SHEpropecypcon

IIK-5 Crocoben ocy-
MECTRIATE  Texumye-
CKoe PYKOBOJICTRBO
liponeccamMu  paspa-
OoTkH M peanmuzanuy
HpoekTa mo ofecre-
HCHHIO  cobmonenns
Tpeboranmii SHepre-
THYCCKOH  adexTup-
HOCTH cHCTeM yram-
3aIHH BTOPHYHBIX
SHEPropecypcon




7.2 Onucanne nokasareeii i K
JHYHBIX 3Tanax ux dbopmuposanus,
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PHTEPHEB OLCHHBAHHS KOMNETEeHIHii Ha pa3s-
ONHCaHHe HIKaJI ONEeHHBAHHS

— Ioxasaremn u kpurepuy OUCHUBAHNS KOMIIETEHIMMN, TIKAA OleHH;-

Kputepun i mkana onennpanmsy KOMIIETEHIHI

Tabmuna 7.2

BaHUA

Koz IMoxaszatenn

KOMIETeH- | OLleHHBAHKS Henocrarounsii

IHu/ aran KOMIIETeHITH YPOBEHE

(Haumeno- (unduxamopu: («HEeynoRI.Y )

6anue sma- | docmudicenus

na no mab- | komnemen-

nuye 6.1) yuil, 3axpen-
nenHvle 3q
NPAKMUKOT)

1 2 3

TK-1/ IK-1.1 3nare: .

3aBepiiao- Dopmupyer JEMOHCTpHpYeT

HuH TEXHHYECKOe | Menee 60% 3ma-
3a/laHHe Ha HHH, YKazaHHLIX
paspabotky B Tabiymme 1.3
NPOEKTHOH Ana IIK-1. O6y-
OOKYMEHTa- HAOMHHCH HY K-
IHH CHCTEM | JlaeTcs B mocTo-
YTHIH3a0UM | SHHEIX [TOJICKA3-
BTOPHYHBLX Kax: JIomyckaer
JHEpropecyp- | rpy6sie ommtky,
COB KOTOpEIe HE MO-

KET HCIIpaBHUTE
CaMOCTOATE -

[K-1.2 HO.
Ocymecrsns-
€T KOHTPOIE | Ymern:

IONHOTHI HC-
XOIHBIX IaH-
HBIX JUTA [TpO-
EKTHPOBaHUs
CHCTEM YTH-
JH3AIMH BTO-
PHYHBIX
SHepropecyp-
COR

Ioporosgri
YPOBeHb
(«ymoBm.»)

lponeumy e
VPOBeHE
(«xopormoy)

Brrcoxuit
YPOBEHE
(«oTiHaHOY)

3HATR:
AEMOHCTPHPY-
et 60-74%
3HAHHH, yKa-
3aHHBIX B Tab-
Iune 1.3 qmg
HIK-1. 3uauug
oOyuarolnero-
¢ HMEIOT I10-
BEPXHOCTHRIIA
Xapaxrep,
HMEIOT MECTO
HETOYHOCTH H
OITHOKH,

JAEMOHCTPHpYeT
MeHee 60%
YMEHHH, ycTa-
HOBIIGHHLIX B
Tabmune 1.3 g
[TK-1.

Ymers:
B [IETIOM
chopmupo-
BAHHEIE, HO
BEI3BIBAOIIHE
3aTPYIHEHHS

IPH CAMOCTOSI-

TENBEHOM IIpH-
MEHEHHH yMe-
HUS, YKA3aH-

HEIE B TabnHe

1.3 mns TIK-1.

5 6
3naTn: 3HATE:
JAEMOHCTPHpYeT NEMOHCTPHpPYET

75-89% SHaHHH,
YKa3aHHEIX B
Tabnume 1.3 s
[IK-1. O6yuaro-
LIHACT HMeeT
XOpOIIHe, HO He

90-100% 3ua-
HHH, YKa3aHHEIX
B Tabumne 1.3
s ITK-1. 3ua-
HUs 00yuarome-
rOCs ABJAIOTCS

HCYEPITRIBARO- ITPOYHEIMH H
LHE 3HAHHS; TITYGOKHMH,
JIOIIyCcKaeT He- HMEIOT CHCTeM-
TOYHOCTH. HBIH XapakTep.
O6ygaronmmaiics
cBOOOIHO one-
PHPYET 3HaHUs-
MH.
Ymern: Ymern:
chopmEpoBaH- XOpOIIO pa3BH-
HEIE H caMo- TBIE, YBEPEHHO U
CTOATENIBHO YCIIEMIHO TIpH-

NIPHMEeHSIeMEIe
YMEHHS, yKa-
3aHHEIC B Tab-
mHme 1.3 qng
ITK-1.

MEHJAEMBIE yMe-
HHUSI, YKA3aHHLIE
B Tabiune 1.3
s TTK-1.
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[ ITIK-1.3 Bnadems (unu Bradems (unu | Bradems (unu Bnraoems (wru
Ocymectens- | Hmems onoim | Hven onvim | Hmems onotm | Hmems onsim
CT IPOBEPKY | deamenvHo- Oeamenbro- deamensio- deamensHo-
TEXHUYECKOH | chiu): cmu): cmu): cniu):
AOKYMEHTa- | HABKIKH, yKa- HaBBIKH, yKd- | HABBIKH, YKa- HaBBIKH, YKA3aH-
LMK Ha 3a- 3aHHEBIE B Tab- 38HHEBIC B Ta0- | 3aHHEIE B Tab- HBIE B Tabmuime
JaHHOM aTane | jmue 1.3 n1s nune 1.3 ms mane 1.3 gus 1.3 mns [TK-1,
KuzHeHHOTO | IIK-1, me paseu- | ITK-1, passuthl | IIK-1, xopomro ZOBENIEHEI 710 aB-
LUHKIIA IIPOEK- | Tkl HA 3]IEMEHTap- | PasBHTEL TOMaTH3Ma.,
THPOBAHHS HOM YpPOBHE.

CHCTEM YTH-
JH3AHH BTO-
PHYHEIX
BHEpropecyp-
COB
MK-2/ ITK-2.1 3HaTEH: 3HATE: 3HaTh: 3naTe:
3aBepllar- Dopmupyer AEMOHCTpUpYeT JEMOHCTpHPY- ACMOHCTPHPYET | IEMOHCTpUpYeT
L H TpeboBanus k | Menee 60% 3ua- | e 60-74% 75-89% sHauuit, | 90-100% 3na-
00BeMy ¥ Co- | HHH, yKasaHmHbx 3HAHWH, VKa- YKa3aHHBIX B HHH, YKa3aHHEIX
CTaBy ucxon- | B tabmuue 1.3 SQHHBIX B Ta0- | tabmuue 1.3 ans | B tabmmne 1.3
HBIX MafHelX | mug [TK-2. O6y- | nmne 1.3 LT3 [IK-2. Obyuaio- | mas ITK-2. 3ma-
AL co3anus | qaromuiics gyxk- | [TK-2. 3HaHuA | mmiics HMmeer HHA 00ygarome-
HHpOPMaNK- | ZaeTes B 1ocTo- obyuarornero- XOpONIHE, HO HE | TOCH SBISIOTCS
OHHOH MOZie- | AHHBIX IO/ICKA3- | 5 UMEIOT N0~ | HCYEPIBIRAIO- IIPOYHEIMU H
JIH CHCTEM KaX; NOIyCKaeT | BEPXHOCTHEIN | [me 3HAHU; ryOokumH,
YTUIH3amMH | rpyOkle ommubiy, XapakTep, ZIOITYCKAET He- HMEIOT CHCTEM-
BTOPHYIHEIX KOTODEIE HE MO- | HMEIOT MECTO | TOYHOCTH, HEIH Xapakrep.
JHEpropecyp- | JKeT HCIpPaBHTh HETOYHOCTH H Obyuaromiics
coB CaMOCTOATE N b- OIIHOKH. csoboaHo ome-
HO. PHPYET 3HaHH-
MH.
[TK-2.2 Ymern: Ymers: VYmern: Ymers:
Ocymecramg- JEMOHCTPHPYET | B 1IesioM copmmpoBan- | xopormo pasBH-
€T KOHTPOJIIE | MeHee 60% chopmupo- HBIE U camo- TBIE, YBEPEHHO H
CO31amms YMeHHHH, ycra- BaHHKIE, HO CTOSATENBHO YCIIEIIHO IIpH-
HH(MOpMAaIH- HOBIIEHHEIX B BRIZBIBAIOIHE | [TPHMEHSEMEIC MEHICMEIE YMe-
OHHOH Mozte- | tabnune 2.2 s 3aTpPYAHEHHS YMEHHA, YKa- HHSI, YKazaHHbBIe
M CHCTEM YK-6. IIPH CAMOCTOS- | 3aHHBIE B TAb- B Tabmne 2.1
YTHIH3ALHE TEeNbHOM 1pd- | nume 2.1 g s ITK-2.
BTOPHYHBIX MeHeHuH yme- | TTK-2,
SHEpropecyp- HH, yKa3aH-
COB HEIE B Tabuu-
ne.2.1 o INK-
2
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" IIK-2.3 Bnaoemn (unu | Bradems (wiv | Bradems (uiu | Bradems (wiu
Ocymectsis- | Hmems onsum Hmems onvim | Hyems onsim Hmemw onvim
CT IPOBEPKY | deamensHo- deamenvro- deamenvho- deamensro-
ohopmileHHs | cmu): cmu): cmiu): cmu):
TEXHHYCCKOH | HABKIKH, yKa- HABEIKH, YKa- | HaBBIKH, yKa- HaBRIKH, yKa3aH-
JOKYMeHTa- 3aHHBIE B Ta0- 38HHEBIC B Tah- | 3aHHEBIE B Tab- Hble B Tabmune
IIHH H4 3a- IHne 1.3 s mane 1.3 mus e 1.3 s 1.3 gna TTK-2,
AaHHOM sTane | ITK-2, ve passu- | [TK-2, pasButh | ITK-2, xopomo | mosexens: 1o as-
KU3HEHHOI'D | TBL Ha 3IeMEHTap- | pasBHTEL TOMaTH3Ma.
IHUKJIa CHCTEM HOM YPOBHE,
YTHIIHRAIHA
BTOPHYHEIX
JHEpropecyp-
COB
[ TIK-3/ ITK-3.1 3HaTE: 3nars: 3HaTe: 3HaTh:
3aBepluato- Dopmupyer JNEMOHCTPUPYET AEMOHCTPHDPY- | IEMOHCTPHpYET JAEMOHCTPHPYET
LM BaPHAHTEL MeHee 60% 3ma- | et 60-74% 75-89% 3nanuit, | 90-100% 3na-
OPOEKTHEIX HUH, YKA3aHHBIX | 3HAHWH, yKa- yKa3aHHEBIX B HEHH, yKa3aHHBIX
peleHn; B Tabmume 1.3 SaHHBIX B Tab- | Tabmune 1.3 qna | B Tabmume 1.3
cucteM yru- | st ITK-3. O6y- | murte 1.3 s IIK-3. Obygaio- | ans [1K-3. 3xa-
JTH3ALHK BTO- | qarommiics uyx- | [TK-3. 3uanms IIHHCS HMEET HHS 0Bygarome-
PHYHEIX AACTCA B OCTO- | 00Y4alomero- | Xopomme, Ho He | rocs ABJISOTCH
SHEPrOpecyp- | SHHBLIX MOJICKA3- | CS HMEROT 110~ HCYEPIIEIBAFO- TIPOYHEIME U
COB Kax; IONYCKAeT | BepXHOCTHENI | mue sHaHwMS:; rayboxum,
Ipy0ObIe ombku, XapakTep, JOIyCKaeT He- HMEIOT CHCTEM-
KOTODEIE HE MO- | HMEKOT MECTO | TOYHOCTH. HBIH XapakTep.
1IK-3.2 JKET HCIPABHTL | HETOMHOCTH | Obyy4aromuitcs
Bremonuser CaMOCTOATE b~ OIIHOKH. cB0OOIHO oOTIe-
HHIKCHEPHO- | Ho. PHpYET 3HAHH-
TEXHHYECKHE | MH.
PacyeTsl 11t | VmeTn: YMmern: Ymers: Ymers:
TIPOCKTHPO- | IEMOHCTPHPYET | B IeoM chopmupoBan- | xopormo pasBH-
BAHHI CHCTEM | meree 60% chopmupo- HEIE U camo- ThIE, YBEPEHHO H
YTHIH3AUMKA | yMeHui, yora- BaHHBIE, HO CTOATETNIEHO YCIENIHO IIpH-
BTOPHYHEIX HOBJIEHHEIX B BBISBIBAIOIIHE | IpPHMEHAEMbIe MEHsEMEIE yMe-
JHEpropecyp- | rabiume 2.2 mns | satpynemms YMEHHUs, yKa- HEsl, yKa3aHAbIe
COB VK-6. [IpH CAMOCTOSI- | 3aHHBIE B Tab- B Tabmuue 2.1
TEILHOM NpH- | meme 2.1 mg Js TTK-3.
MEHEeHHH yme- | [TK-3.
IK-3.3 HHS, yKa3aH-
OcymecTrig- HEIE B Tabmu-
€T PYKORO- ne.2.1 ms TIK-
| ACTBO MCTIOJI- 3 |
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HHTEIIAMH,
BBIIOTHSIO-
ITUMH IIPOEK-
THPOBaHHE B
cepe creTeM

Bnaoems (uru
Hmems onvim
deamenvro-
cmu):
HABBIKH, yKa-

Bnadems (wiu
Hmems onvim
oesmeilbHo-
cmu):
HaBBIKH, YKa-

Baaoems (unu
Hmems onvim
deamensro-
cmu);
HABBIKH, yKa-

Braoems (unu }
Hmemb onvim
OeamebHo-
cHi):

HABEIKH, YKa3aH-

CTBHE pazpa-
barsBaEMEIX
IIPOEKTOB H
TEXHHISCKOH
JOKYMeHTa-
LMY 3aTaHHIO,
CTaHgapram,
TEXHHUYECKHM
YCIHORHAM H
OPYTHM HOp-
MAaTHBHBIM
IOKYMEHTAaM

4.

YTHIM3AUHH | 3aHHELIE B Tab- 3aHHbIE B Tab- | 3aHHEBlE B Tab- HEIe B Tab/HIe
BTOPHYHELIX mune 1.3 gs Imne 1.3 my mne 1.3 mns 1.3 ms TIK-3,
oHepropecyp- | I1IK-3, ne passu- | ITK-3, passure TIK-3, xopomo | moBexmens: 1o as-
COR THI. H& DJIEMEHTAP- | Pa3BHTEL TOMAaTH2MA.
HOM YPOBHE,
IK-4/ ITK-4.1 3HaTh: 3HaTe: 3HaTE: 3uare:
JaBepiaro- OcymecTsis- JEMOHCTPHPYET ACMOHCTPHPY- | IEMOHCTPHpPYET ACMOHCTPHpYyeT
LHH eT 0bocHoBa- | Menee 60% 3nHa- | et 60-74% 75-89% zmammit, | 90-100% zg5a-
HHE TEXHOJIO- | HUH, YKa3aHHLIX 3HaHWH, yKa- YKa3aHHEIX B HUMN, YKa3aHHEIX
THYECKHX B Tabmmie 1.3 3aHHbIX B Tab- | tabmune 1.3 ons | B Tabmuime 1.3
pemmenmi s 1IK-4. O6y- | mame 1.3 s IIK-4. O6ygaro- | g ITK-4. 3xa-
CHCTEM YTH- | yaiomuics Hyx- | [IK-4. 3uamms IUHCs uMeeT HHs 00ygarome-
JH3AIMH BTO- | IACTCS B 10CTO- | ofyuaiomero- XOpOUIHE, HO HEe | TOCA ABJISIIOTCS
PHYHEIX FAHHBIX TIOZICKA3- | C HMEIOT 10~ | HCUEpIIBIBAkO- OPOYHEIMH H
OHEPropecyp- | Kax; JONYCKaeT | BepPXHOCTHEIH IIHE 3HAHHS; riyboKHaMH,
COB IpyObie omubKm, XapaxTep, IoITycKaer He- HMEIOT CHCTEM-
KOTOPBIC HE MO- | HMEFOT MECTO | TOYHOCTH. HEI XapaxTrep.
KCT HCIIPABHTE | HETOYHOCTH U Obyyqaromuiica
[1K-4.2 CAMOCTOATEE- OIIHOKH, cBOOOIHO ome-
Ocymectng- | mo. PHDPYET 3HAHHS-
et obocHOBa- MH. |
HHE TeXHHYe- | YMeTh: Ymern: YMmers: Ymern:
CKHIX pelne- JIEMOHCTPHPYET | B LegoM chopmupoBan- | xopomo pPasBH-
HHH cucTeM MeHee 60% chopmupo- HbIE H caMmo- TBIE, YBEPEHHO M
YTHIM3aIHK | yMeHHH, ycTa- BaHHEIE, HO CTOATEIHEHO YCIENTHO [IpH-
BTOPHYHBIX HOBIIEHHBIX B BBI3BIBAIOIIHE | IpUMEHsEMEIe MEHIEMEBIE yMe-
OHEpropecyp- | rabnuue 2.2 mis | sarpynsenus YMEHHsI, yKa- HH$, YKa3aHHEIe
COB VK-6. IIPH CaMOCTOA- | 3aHHLIE B Ta6- B Tabmmne 2.1
TCIIEHOM TIpH- | june 2.1 ais s [TK-4,
MEHEHHH yme- | [1K-4.
I1K-4.3 HHS, YKA3aH-
Konrposmpy- HEIE B Ta0/H-
eT COOTBET- ne.2.1 nusa [K-

Bradems (unu
Hmems onvim
deamenvho-
cmu):

HABBIKH, YKa-
3aHHEIC B Tab-
mume 1.3 ms
[TK-4, ue pazen-
THL

Bradems (unu
Hmems onvim
deamelibHo-
cHlL):

HABBIKH, yKa-
3aHHEIE B Tab-
e 1.3 nnsg
ITK-4, pazenuti
Ha DJIeMeHTap-
HOM YpOBHE.

Bnraoems (unu
Hmems onvim
OeAame/lbHo-
cmu);
HaBBIKH, YKa-
3aHHEIE B Tab-
e 1.3 nna
ITK-4, xopomo
Da3BHTEL

Bnradems (unu
Hmempb onvim
deamensHo-
cmu):

HABbIKH, YKA3aH-
HEIe B Tabnume
1.3 s TTK-4,
TOBEIEHE] 710 aB-
TOMATH3MAa.




23

LHH 110 06ec-
HOEYEHHIO CO-
Oioienns
TpeboBanmii
DHEpreTHde-
CKOH 3thdex-
THBHOCTH
CHCTEM YTH-
JIH3AIIHUH BTO-
PHYHEIX
DHEpropecyp-
COB

IIK-5.3
Ocymectris-
€T KOHTPOJIL
obecreyenns
cobionenms
TpeboBanuii
SHEpreTHYe-
CKOH athex-

Hmems onvim
deamenvho-
cmu):

HABERIKH, yKa-
3aHHEBIE B Ta0-
nume 1.3 mng
ITK-5, He passu-
ThI.

Hmems onvim
deamelvHo-
cmu):

HABBLIKH, YKa-
3aHHEIE B TaO-
e 1.3 mus
HIK-5, pazsute
Ha BIemMeHTap-
HOM YpOBHe.

[TIK-5/ ITK-5.1 3HaTe: 3nare: 3HaTh: 3HaTh: _!
3aBepLuaro- Dopmupyer ACMOHCTPHPYET | DEMOHCTPHPY- ACMOHCTPHPYET | HEMOHCTPHPYET
LH 3amaHma Ha | MeHee 60% 3Ha- | et 60-74% 75-89% 3uannit, | 90-100% 3ma-

paspaboTky HHUH, YKa3aHHBIX | 3HAHW, yKa- YKa3aHHEIX B HHH, yKa3aHHLIX

pasjena npo- | B tabmume 1.3 3aHHBIX BTa0- | tabmuue 1.3 aust | B Tabume 1.3

€KTHOIi 110- nna HK-5. O6y- | mume 1.3 qms | TIK-5. Obywaro- | mnst [IK-5. 3ma-

KYMCHTallM| | vatomuics Hyx- | [1K-5. 3uanms UIMHCSH HMEeT HHs 0by4atone-

1o obecriede- | maercs B mocro- o0yuarolero- | xopouue, 5o He | rocs ABJIAIOTCS

HHIO CODIIIO- | AHHBIX NIOICKA3- | ¢S MMEIOT TIO- HCYEPITEIBAIO- [POYHEIMH H

AeHHSA TpebO- | Kax; HonmycKaeT BEPXHOCTHEIR | IIHe 3HAHHS; raybokumu,

BaHWH dHep- | rpyOble ommbKwy, XapakTep, JIOIIYCKAaeT He- HMEIOT CHCTEM-

TeTHYECKOH KOTOphIC HE MO- | HMEIOT MECTO | TOYHOCTH. HEIH XapakTep.

addextuBrO- | et HCTIDaBHTE | HETOYHOCTH U Obyuaromuiics

CTH CHCTeM CaMoCTOSATENb- | OLMOKY, cBODOIHO orre-

YTHIH3aIHH | HO. PHDPYET 3HaHHS-

BTOPHYHBIX | MH.

SHEpropecyp- | ¥mers: Ymers: Ym™ern: VYmern:

COR JEMOHCTPHPYeT | B mesom copmupoBan- | xopomo paseu-
meHee 60% chopmupo- HEIE H CaMo- TEIE, YBEPEHHO U
YMeHHH, yeTa- BaHHEIE, HO CTOSTENRHO YCIEIIHO TIpH-

[IK-5.2 HOBJIEHHBIX B BRI3BIBAOMIHE | [IPHMEHIEMEBIC MEHAEMEBIE yMe-

Ocymecrrng- Tabmune 2.2 s 3aIpyaHeHHA YMEHHs, yKa- HHS, YKa3aHHEIe

€T npoBepky | VK-6. 1IpH CAMOCTOS- | 3aHHEBIE B TA6- B Tabume 2.1

H COTIIACOBA- TeILHOM UpH- | mune 2.1 mis s TIK-35,

HHE TEKCTO- MEHeHHH yme- | [TK-5.

BOH H rpaju- HH3A, yKazaH-

9ECKoli yac- HBIE B TabIH-

Tel pazzena ne.2.1 qa K-

MPOEKTHOM 3.

AOKYMEHTa- | Baadems (wiu | Baadems (wiv | Bnadems (unu | Bradems (uau

Hmems onvim
deamensro-
cmu):
HABBIKH, yKa-
3aHHBIE B Tao-
Jmie 1.3 s
[1K-5, xopomo
Pa3BHTEL

Hyemn onsim
deamensHo-
cmiu):

HABBIKH, YKA3aH-
HEIE B TaOIHIe
1.3 mz TIK-5,
JIOBEJIEHEI /10 aB-
TOMATH3M4.




THBHOCTH
CHCTEM yTH-
JH3aIHH BTO-
PHYHEIX
SHEpropecyp-
con_

7.3 Tunosele KOHTPOJIbHBIE 3aJaHM$l HWJIH Huble MaTepuanbl, HeoOXoAUMEBIC
A OUCHKH 3HAHMI, yMeHuil, HABLIKOR H (MJIM) onbiTa ACATEILHOCTH, XapaKTepu-
SYWIIHX 3Tansl GopmMupoBanus KOMHIeTeHuHi B mponecce ocRoenus OCHOBHOI npo-
deccnonansnoii obpasoBarebHO NporpamMmel

Paznen (tema) | Kop KOHTpO-
JHCIHIIIAARL JIIMpyeMoi

Texuomnorus Ouenoungre
(opmuposa- Cpe/cTra

Onwucanne
IIKAJl OIIEHUBAHMNS

I1K-2

KOMIIETEHITHH HUS HAHMEHO-

- (17mu €€ yacty) L BaHue
2. 3 | 4 e Sy N I 7
Uctounnku ITK-1 Jlexnus Bompocst -3 Cornacuo Tabmumne
B3P u ux no- ITK-2 Ipaktnyeckoe | mns cobe- 7.2
TpebuTeny. [1IK-3 3aHsTHE CEeNORAHKS
Temonocn- I1K-4 Jlaboparopras
TCJIH, TeImno- [1K-5 paboTa
AKKYMYIISTO- CPC
Yetpoiicrra IIK-1 Jlexnus Bompock: 1-30 Cormacno  Tabmue
LISL  HCITOJE- I1K-2 [paxraueckoe | ans coe.- 7.2
30BaHHA Terr- I1K-3 3aHATHE CeoBaHms
JNOTHl  OXITak- ITK-4 JlaBoparopuas
OEHHI H OT- ITK-5 pabota
XOOAIOHX ra- CPC
30B TEXHONO-
I'HY9€CKHX ar-
peraTtor S S N
Henonszora- ITK-1 Jeximas Bornpocr 1-30 CornacHo Tabure
HHE  pasiHy- IK-2 Ipaktayueckoe | ans coGe- 7.2
HBIX  THIOB I1K-3 3AHATHE CeI0BAHHS
BOP. Vrumm- I1K-4 Jlaboparopras | MMpowus- 1-4
saug BOP ma IIK-5 pabora BOJICTBEH-
NpeaNpHATH- CPC Has 3a;1a-
AX HAPOJHOI0 EE|
X03sicTRa L e
Tenossie ITK-1 Jleknims Borpocrr 1-30 CornmacHo  Tabmume
HACOCH, IK-2 Ipakruueckoe | ns coGe- 7.2
Tpanchopma- I1K-3 3aHATHE CemoBaHms
TOpEl H Tem- ITK-4 Jlaboparopras
JIOBEIE TPYOEI ITK-5 pabora

‘ CPC
anmTa DK“’ TIK-1 i Jlexuus Ketic- 1 CormacHo  Tabmume

IT

PY*Karomei PaKTHYECKOE | 3a/a4a 7.2




Ne

Pasnen (tema) | Kon KOHTPO- | Texnomjorus Ouenoynsie Ommcanne
/T | HCIMITIHHE] mMpyemoii (opmupora- CPEACTBA | MIKal OleHHBamug
KOMIETEHIHN HH HauMeHo- | NoNo 3ama-
(e e& vactm) e BaHue HHEE
O A S
Cpelsl  npH ITK-3 3aHsATHE
YTHIIH3AIHH [TK-4 Jlaboparopras
I1K-5 pabora
. coccloe QR |
Pacuer u npo- IIK-1 Jekmms Temur Cornaceo  Tabnume
eKTHPOBaHHe IK-2 HpakTuyeckoe | xypeororo 7.2
TeTIOHUCIION b~ ITK-3 3aHsTHE IIpoeKTa
3YIOIIHX  yc- [TK-4 KT1
| TAHOBOK. _ K5

7.3.1 Ilpumepsr THnOBRIX KOHTPOJILHBIX 3ajanuii 15 [IpoBe/ieHns1 TeKyuero
KOHTpOJIsI yeneraemMocTH

a) Bonpocer s cobeceoranms 1o pasjieny Ne 1 «Merounmxy B3P u ux II0Tpeon-
Teu. TemnonocuTeny, TEIIOAKKY MY IS TOPEL >

1. Yro Takoe ucroymmk BOP, norpebure;s, TEILTOHOCHTETR?

BaHMS TEIIOHCIONB3YIOMHX YCTaHOBOK?
5. Yo Takoe TCILIONCITIONE3YIONIAs yeTaHOBKA?
6. Yto Takoe BTOPHYHEBIH 3HEepreTudecKuii pecype (BOP)?
7. Yto Takoe roproyue BOP?
8. Hro Takoe Ternmossre B3P?
9. B ueMm 3axmouaercs oTHaKe BOP u3brrrounoro AABJICHUS H TeII0BOro BOP?
10. Ha kakue KaTeropuu ycioBHo femsT Bee HeTOUHMIH SHEpruu?

2. Yto Takoe KoTen-yTtunusarop? Kakoi PHHIAI paObOTHI U KOHCTPYKTHBHbIC oco-
beHHOCTH?

KOTIOB—YTHIN3aTOPOR?

4. B dem saxmouaercs OCOOEHHOCTE CXeMEI YTHITH3AIMM BTOPUYHBIX SHEpreTHYe-
CKHX pecypcon?
3. B ueM zakmouarorcs OCOBEHHOCTH CXeMpbI paboTsl KOTIOB-yTHIHM3aTOpOB?

6. Kakue CYWIECTBYIOT CXEMEBI COBMECTHOTO [IPOM3BOJNICTBA TEIIOBOl | SJIeKTpHyYe-
CKOH 3Hepruu?
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T'OPIOYEro Ui CUCTEM IIEHTPATM30BAHHOTO TeITocHabKeHus 7

8. B 4yeMm 3aximodaercs: ocobeHHOCT] 3aMKHYTOH TEXHOIOIUYECKOM CXEMEl HCIOIh-
30BaHMA TCILTOTHI OTXOASIIUX I'a30B7

9.B uem sakmouaercs ocoGenmocTs Pa30MKHYTOH TEXHONOIHYECKOH CXEMbI Hc-
TIOTIB30BAHKS TETIIIOTE OTXOISIIIHX ra30B?

10. Kakue cymectsyor ocHoBHEre HallpaBleHHs NpeobpasoBanks SHepruu U3IIyye-
His CoNlHIA B TEIUIOBYIO BSHEpPruio?

B) Bompocsr ns cobecenopanms 110 paszmeny Ne 3 «Mcnonrzopamme PA3JIMYHBIX TH-
noB BOP. Yruimuzanms B3P na NPEANPUATHSIX HAPOIHOIO X037 CTRAY

1. Kakue CYWIECTBYIOT BUABL H CITOCOGE] HOJIyHdeHusl, NpeoOpasoBaHus U HCIIOIE30-
BaHUs SHEprun?

2. Kakue pasHoBHAHOCTH TEILTONCIIOB3YIOMIMX  YCTAHOROK UCTIONB3YIOTCS I8t
YTHIIH3ALMY TeIUla OTXOMSIINX Ta3087

3. Yo Takoe yrunuzanus BOP HPOJYKTOB CrOPaHMs OPraHu4ecKuX TOIIHE?

4. Kakue ocHOBHBbIE KOHCTPYKTHBHEBIE THIIR] KOTTIOB-YTHITH3aTOPOB UCIIOIB3YIOTCA B
HacTosIee BpemMs?

5. Kakue ocnosroe ormiame YCTaHOBOK ISl IOJIOTPEBA BONIbLI H MOAOIPeBa BO3IY-
xa?

6. B 1uem zakmouaercs SHEPreTHIECKOe HCIIONB30BAHME, YTHIH3AIMS | obe3Bpexn-
BaHUE TOPIOYHX OTXOJ[OB, B TOM YHCIIE FOPOACKOro 1 GBITOBOrO Mycopa?

7. Ha xakue THmsl MOAPa3ICITIOTCS KOTIIBI-Y THIIH3ATOPBI?

8. B 4em 3akmouaercs mems TIOJIYHCHHS ropsteli BOABI B yCTaHOBKAX YTHIIH3aLHN
BTOPUYHEIX SHEPropecypcos?

9.Kakue cymecrByioT ocHOBHLE KOHCTPDYKTUBHBIE  JJMEeMEHTH  KOTJIOB-
YTHIIA3aTOPORB?

10. Kakue npenmymecrsa sMeeBrKkosbix KOTIIOB-Y THITH34TOPOB?

I) IPOH3BOACTBEHHAS 337244 110 pazzeny Ne 3 «Mcnonssosanue PasTHYHEIX THIIOB
BOP. Yrummsamms BAP ma IIPEATIPHATHAX HAPOHOTO XO3SHCTRAY

Ilpobnema: TALI saxmoumia HlOTOBOpP Ha OOCITY)KMBaHHE TEXHOIOIHYECKOr0 06o-
pynosanus ¢ OOO TIPEIIPUSTUEM «KYPCKT'A3ITPOEKT». Crennamucrams 000
[TIPEITIPUATUEM «KYPCKT A3IIPOEK Ty pY OOCITYKHBAHUM TEXHOIOTHYECKOTO
obopynosauns TOI 6s11a BeIBIeHA CIC/yIOIIas IpodIeMa: pe3Koe coKpallenne IoTpe-
butenelt napa mpouzsoacTEEHHOrO OTOOpa U CBA3AHHOE C 3THM HCIOIB30BAHHeE IIPOH3-
BOJ/ICTBEHHOI'O Iiapa s [IOJIOrpeBa CeTeBOi BOMEL. ITpu sTom [IDOHCXOMIUT YBeITHYEeHHe
YACIBEHBIX 3aTPaT TOIUIMBA HA BBIPAOOTKY Tenmoroii u DIICKTPHYECKOH DHEPruM 2a cyer
HCIIO/IB30BaHK T1apa IIPOH3BO/ICTBEHHOIO 0160pa Typ6HHE [uLs Heet TETIO(UKALIIHH.

3anaya: paspaborats TexHmueckHe PCIICHHA, TI03BONISIOLIME COKPATHTE YIeNbHEe
3aTpaTbl TOIUIMBA Ha BBIPabOTKY TeILIoBoil u SNIEKTPHYECKOM SHEPruH 3a cueT Goee a-
(QEKTHBHOTO HCTIOMB30BAHMS f1apa MpOU3BOACTBEHHOTO OTOOPA.

Hcexomnsle nannsie:

1) Ilaposas Typ6una ITT-65/75-90/ 135

2) lapamerps! octporo napa: Py=90 atm., t;=535°C;

3) INapamerper l1apa mpou3BoOACTBEHHOro 0T60pa: P,=13 at, t;=287 C, D,=1551/u;
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4) Hapamerper mapa TEIUIOMHUKAIIHOHHOTO orbopa: P,=1,2 amm, 1,=104°C, D,=130
T/4;

5) DnexTpuyeckas Harpyska rypboreneparopa — 65 MBr;

6) Cereble monorpeateny: mukoBke — [ICB-500-14-23, TICB-315-14-23 — pabo-
Tarot Ha nape I1-or6opa; ocHosubIe — BO-550-3M — 2 wr., BIT-500M — padoraror Ha mape
T-ot6opa.

1) Bompocsr mus cobecenoBanusg mno paszzieny Ne 4 «Termnoggre Hacockl, TpaHchop-
MATOPEI H TEILTIOBBIE TPYOLD»

1. Kakue cymecTsyior Tumer i KOHCTPYKTHBHEIE OCOOEHHOCTH TEIIOBIX HACOCOR?

2. Yto TaKoe TemnoBse HACOCH 1 TPaHC(HOPMATOPE! TEIIOTHL?

3. Kakue CYIIECTBYIOT OCHOBHEIE CXEME] YTHIH3AIHUH TEINOTEI?

4. B xaxux obmactax MCTIOIE3YIOTCA TeIUIOHACOCHBIE YCTAHORKH (THY)?

5. B uem saxmouaercs ucnonssosanme TEIIOBBIX TPYO it 0T6Opa ¥ yTHaM3amu
BOP?

6. B yem 3akmovaercs: ocHoBHOE OTIIMYHEe YCTAHOBOK UL MOAOIPEBa BOIE H HO-
Jlorpesa Bo3yxa?

7. B 4eM 3aK/II0YaI0TCS OCHOBHbR OTIMHHA NAPOBBIX KOTIOB YTHIM3aTOPOB U razo-
TYPOHHHEIX YCTaHOBOK?

8. B uem 3akmiouaetcs yrumnsanust BOP 3a cuer ucmonszosanus TEIJIOBEIX HACO-
coB?

9. B yeMm 3akmouaetcs IIPHHIHIT IEHCTBHS TpaHC(hOPMATOPA TerIoTs?

10. B gem 3axmoyaercs YCTPOHCTBO M IIPUHITAIT NeHCTRIS KOTIa-yTunusaropa?

e) xeiic-3amaua o pasneny Ne 5 «3armmra okpyxkarormeii Cpe/lbl TIPH YTHITH3AIHH
BOP.»

Onwucanve keiica: B TIPOH3BO/ICTBEHHO-OTONUTENEHON KOTEIBHOM; (r. Kypck), BBe-
AEHHOH B dKCITyarammo B 1982 r. B 2012 . Obl1a mpoBesiena PEKOHCTPYKIIMSA C 3aMeHOii
6 xoroB ITTBM-100 Ha 3 xorios KBI'M-100. Pexorctpykumst nmosoii TpyOBI He mpo-
BojwmIack. Ilpu skerutyaranuu KotelpHON moce PEKOHCTPYKIMH BO3HUKIIA pobiaema 06-
Pa30BaHUS JIEJITHBEIX COCYJIEK HA HapYXHOW MOBEPXHOCTH IBIMOBOI TPYyOBI B 3UMHee Bpe-
M3 TIPH KOHZCHCALIMH BOJSHEIX TAPOB B yXOIAMIAX ABIMOBBIX ra3ax KOTJIOB.

3anava: paspaboTarth TexHUIECKIE PEIICHN, KOTOpbIe NPeAOTBpaTIT 06pa3oBanye
MIC/THBIX COCYIIEK Ha Hapy»KHOM MOBepXHOCTH ABIMOBOH TPYOBI B 3UMHEE BpeMs M I103B0-
JIAT M30ABUTHCS OT KOH/ICHCAITHH BOJUIHBIX ITAPOB B YXOAAMIMX ABIMOBBIX 433X KOTIOB B
JABIMOBOH TpyGe.

Hcxoausie nannse:

1) Bonorpeiinsiii koren — KBI'M-1 00;

2) Jlvanazon remmoserx Harpysok 25 — 85 I'kaj/uac, TEMIIEpaTypa YXOASILIHX razon
MOXKET M3MEHATECS 0T 60 110 100°C, KIT[ 6pyrro koTna — 94,5%: nemMococ JH-22x2-
0,62 I'M: G;=289 Tsic. m’/a, P=330 mw 5. cr., N>;=400 kB, n,,=750 06/mus, U,,=6 B:

3) JdeivoBas Tpy6a: BecoTS — 150 M, muamerp yerest — 8,4 Mm;

4) K msvoBoit Tpy6Ge 6pum [ONIKIIOYEHBI INeCTh BOAOrpeiiHsx Koo KBI'M-100
4 1BA BBEIBEICHHBIX M3 SKCILTYaTAlHH napoBeix kortna TII-15;

5) B pabore Becerna HAXOIMUTCsl OMMH BOLOTpelHLIi kotern KB M-100.



P430BaBIIErocs KOHIEHCATA 3a CYeT TPaBUTALMOHHEIX CUJI, 06YCIOBICHHEBIX Pa3HOCTEIO
IIFIOTHOCTeH rasa W BOmbI, Ha BBIXOJle U3 yCThsi TPyORI 1O ee BHeIuHeif IIOBEPXHOCTH C

30HE pacrionoxenns TILL
) TEMBI KYPCOBBIX IIPOEKTOB 10 paszeny No 5 «Pacuer u IIPOEKTHPOBAHHE TETIIO-
HCTIONB3YIOIIUX YCTAHOBOK
1. Pacuer u NPOEKTHPOBAHHE KoTma-yrunusatopa KY40-]1
- Pacuet u npoextuposanue KoTna-yrunuszatopa KY60-2
3. Pacuer u HPOCKTHpOBaHHE KOTIIa-yTHiH3aTopa KY80-3
4. Pacyer u NPOEKTHPOBAHKE KOTa-yTriIm3atopa KY100-1
- Pacuer n npoexrupopanue KoTna-yrunusatopa K125
6. Pacyer u TIPOEKTHPOBAHME KOT/Ia-yTHIM3aTOpa KV150
7. Pacuer u [IPOEKTUPOBaHHKeE KOTIa-yTunusatopa I'-150
8. Pacuer u MPOEKTHPOBAHHE KOT/Ia-yTHIH3aTOpa ['-420
9. Pacuer u IIPOEKTHPORAHHE KoTna-yrunusaropa '-950
10. Pacuer u NPOEKTHPOBAHKE KOTIa-yTHiIH3aTopa I'-250
11. Pacyer u MPOCKTHPOBAHHE KOTIIa-yTr/M3aTopa [-345
12. Pacuer u npoextuposanme KOoTIa-yrunusatopa I'-25011
13. Pacuer u TNPOEKTHPOBAHKE KOTIIa-yTHIH3aTOpa [-345]1
14. Pacyer u IPOEKTHPOBaHKE KOTIa-yTHim3atopa [-55011
15. Pacyer u MPOEKTHPOBaHKE KOT/a-yTHIM3aTopa I'-1456

[

Lh

3) TeKCT nabopatopHoii pabotsl o Teme Nel «Mcrounuku BOP H BX norpebureny.
Tennonocureny, TCIUIOAKKYMYIIATOpEDy NpuseneH B YMM 1o aucimrninge.

H) TeKCT n1abopaTopHO# paBoTe 110 Teme No? «YCTpoHCTBa IS HCMOMB30BAHMS Te-

IIOTBI OXJIQXKICHHSA H OTXOISIINX FA308 TeXHOIOTHYECKHX arperaTony 1puBeneH B YMM
IO JUCIUIIIIKHE,

K) Tekct saboparopHott pabotel mo Teme Ne3 «Mcnosbiopanue PasIHYHEIX THIOB
BOP. Yrunusamus BAP ua [IPEAMPHATHIX HAPOJHOTO X03sHCTRAY npuBegeH B YMM no
AUCLIUILTHHE.,

1) TEKCT n1abopaTopHON paBoTEl 1Mo Teme NeS «3Bammra oxpysxarommeis Cpensl mpH
yrunusauun BOP» npusenen 8 VMM mo JUCLHATLIHE,

[MonHoCTEIO OLEHOYHEE MaTepHalbl U OLEHOYHBIE CPEJICTBA TS IIPOBEJICHUS Te-
KYIIEro KOHTPOIIS YCIEBAEMOCTH lipeAcTasiiensl B YMM no nucnumnnuge.
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7.3.2 Tunoesle 3ajanus s TPOBEACHHS NPOMEKYTOYHOH aTTecTauuu oby-
YA HXCS

lIpomedicymounasn ammecmayus o mucTMIIMEE MPOBONHUTCH B (OpMeE 3K3aMeHa.
Ha npomexyTtounoit arrecramuy mo JUCLHUILTHHE IPUMEHSCTCS MEXaHU3M KBaH(bHKAIH-
OHHOTrO 5K3aMeHa. 3a4eT UMeeT CTPYKTypy KBaTH(UKAIIOHHOTO SK3aMeHa U COCTOHT 13 2
JacTel:

- TeOPETHYECKO# (GI1aHKOBOE H KOMIIBIOTEpHOE TECTUPOBAHHE);

- [IPaKTHYeCKOH (perenue KOMIIETCHTHOCTHO-0PHEHTHPOBAHHOM 3a1a4H).

Ha Teoperudeckoii qactu 3auera (TeCTUPOBAHHM) IPOBEPSIOTCS 3HAHMS K YacTHIHO
— YMCHUS M HaBbIKM ofydaromuxcs. s TECTUPOBAHUS HCTIONB3YIOTCS KOHTPOIBHO-
MsMeputelibEble Matepraibl (KMM) — Bonpock! u 3amanus B TecToBo ¢opme, cocrap-
JSOmIHe OaHK TECTOBBIX 3a1aHumii (bT3) o puctmnnuxe, YTBEPXKJEHHBIH B YCTAHOBIIEH-
HOM B yHHBEPCUTETE TIOPAIKE.

IIposepsiemerMu Ha mpomexyTouHol ATTCCTAlMA 3JIEMEHTaMK CONEPKAHUS SIBIISI-
FOTCA TEMBI NUCUMILIUHEI, VKa3aHHBIE B pasnene 4 Hacrosiei IporpamMMel. Bece Ttempl
AMCLUIIHHEBL oTpaxersl B KVIM B papusix momsx (%). BT3 Bxmouaer B cebs He MeHee
100 3azanmii u nocrosHmo nononusercs. BT3 XPaHUTCs Ha OyMa)XHOM HOCHTENE B COCTa-
Be YMM 1 anektpoHHOM Bize B DMOC YHHBEPCUTETA.

Jnst posepky 3Hanuii HCTIONB3YIOTCS BONPOCH! M 3a[aHUsI B PA3IHIHBIX dopmax:

= 3aKPBITOH (C BEIOOPOM OHOIO HITH HECKOIBKUX NPaBHIIbHEIX OTBETOB),

- OTKPBITOH (HEOOXOMMMO BITHCATE IPABUIIHHEIH OTBeET),

- Ha YCTAHOBJICHNE IPABUIIEHOM 110CIIE10BATE IBHOCTH,

- Ha YCTaHOBJICHHE COOTBETCTRHSL.

Ha npakrtuyeckoii wacru 3auera TIPOBEPAIOTCS PE3YNBTATEl MPAKTHYECKOH MTOJro-
TOBKH: KOMIICTCHIIMH, BKIIIOYas YMEHHS, HABBIKY (MM OIBIT ACATENBHOCTH)). PesynbraTer
[IPAaKTHYECKOH NMOATOTOBKH (KOMIETeHIIHH, BKIIFOYAs YMEHHS, HABBIKM (MIIM OIBIT Hes-
TENBHOCTH)) TTPOBEPSIOTCS ¢ TTOMOLIBIO KOMIETCHTHOCTHO-OPUEHTHPOBAHHBIX 33124 (CH-
TyallHOHHBIX, MTPOM3BO/JCTBEHHEIX, Kefic-3a71ay My KEHCOB) U Pa3IMYHOI'O BHJA KOHCT-
PYKTOpOB.

Bce 3afgaum ABISIOTCH MHOTOXOMO0BEIMI. Hexoropsle 3anauu, mposepsionme ypo-
BeHb C(OPMHPOBAHHOCTH KOMIIETEHIIUH, ABJISIOTCS MHOTOBAPHAHTHBIME. YacTs YMEHHH,
HABBIKOB W KOMIIETEHIMH NPsMO He OTpajkeHa B (QOpMyIHMpOBKax 3ajad, HO OHH MOTYT
OBITE TIPOSIBIIEHBI 06y YaIOIIUMECS IPH UX PeIlleHUH.

B xaxnpiii Bapuant KM sxmouarores 3a/laHusl 10 KaXKIIOMY HPOBEPSEMOMY 3Jie-
MCHTY COICPIKaHHS BO BCEX IEPEYHCICHHBIX Bhime GopMax u PAa3HOI'0 YPOBHS CIIOXKHO-
ctu. Tako#t hopmar KMM 1103B0/151€T 06BEKTHRHO OIIPE/IeNUTh KaYeCTBO OCBOEHHS 00Y-
HarOMHUMHUCST OCHOBHBIX 3JIEMEHTOB COIEPIKAHHS TUCLHILIMLE! 1 YPOBEHB C(HOPMHPOBaH-
HOCTH KOMIIETEHIIHH,

a) llpumeprl THNOBBIX 3aaamHuii AJIsL TEOPEeTHYeCKOH YacTH JK3ameHa (TecTH-
poBanusn)

3ajaHue B 3aKphITOi hopme:
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1. Arperatsr, npennasmauennsie s BEIPAOOTKH BOISHOIO Mapa, Ha3bIBAIOTCS

A) KOTeNLHEIMY arperatamu

B) Boztorpeiinsivu kotnamu

B) napoBsiMu Typ6unamu

I') mapoBsiMu omorpesare vy

J) TennoseMu mBUTaTENSIMK

2 AsponrHamuyeckoe CONIPOTHBIIEHHE CKIIALIBAETCS 137

A) COTPOTHBIIEHHS TPEHMS U MECTHEIX CONPOTHBIIEHHI

b) conporusnenus tpenus u COIIPOTHBIEHHH BA3KOCTH

B) conporusnenus BHYTPEHHEI 0 TPEHUS H H30BITOYHOTO Haropa

I") norepu monmoro nasnesus u FCOMETPHYECKOHN BBICOTEI PACTIONOKEHHUS

H) y4acTtka camorsiru u COIIPOTHBIICHHUS TPEHUSI

3 B koTensHBIX 1eproii KaTETOpHH [I0JDKHA TIPe/lyCMaTPUBATECS YCTAHOBKA?

A) He MeHee JIBYX KOTIIOR

B) omHoro kota

B) me 6onee tpex xorion

I') me Gonee nRyx KoTIOR

M) He MeHee Tpex koTOB

4 B mpOMBIIILTEHHEIX KOTJax, paboraronux ITpa NlaBrienny napa 1o 2,16 MIla, game
BCCTO NPUMEHAIOTCS SKOHOMa3ephl?

A) qyryHHEIC

B) u3 neruposannoii cramm

B) naryumsie

I') cranbusre

M) TpyGuatere

5 Wcrodnnku Temnosoii SHEPI'HH OLIEHUBAIOT TOCPENCTBOM?

A) sHepreTueckuif noTeHmIHA

b) skcepreruueckuii norenmuan

B) remnosoii morenman

I') Tepmuveckuii morennuan

M) dusudeckuit motenmuman

3azanue B OTKpEITOIT hopwme:

KOXYXOTpyOUaThIii.

noxasaresib 3@ pexTuBrOCTH BAP.

- MCTIONB3YIOTCS ISl yTHIM3a MK U ot6opa TBIP.
9TO BTOPHYHEBIE I'OPIOYHE 3HEPIOPECYPCEI.

9TO YCTaHOBKA JUTS yTHAM3ALMH OTXOISIIHNX I'a30B,

LA R S T N

3ajanue Ha ycTaHORIeHMeE NPaBUIBLHOH [10CTeI0BATENEHOCTH:

I Vkaxure TIOCIIE/I0BATENbHOCTE rTonydenus TRBOP g ITapoOBOM KOTJIE:

A) Iocrynnenne qEIMOBEIX Ta30B B JILIMOCOC;

b) ITonaua Tomuea B TOpPEIKy;

B) Coxuranme tormsa.

2 VKaXXuTe MOCIe10BaTeIbHOCTE ucnone3oBanus TBOP B Tenmmoo6Mmennike:
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A) Y nanenve oxiak1eHHbIX Ta308 13 TEILI000OMEHHHKA,

B) ITomorpes temnonocutens s TEIUIOHOCHTEIE;

B) lNonaya ropsuux razos Temnoo6mennmk.

3 VKaxuTe [oclIeqoBaTeqbHOCTE IIOJTyHeHHA KOHJIEHCaTa B CHCTEMe TeIIocHab-
KEHHS:

A) ITonaga otpaboTannoro napa B KOHAEHCATOp;

b) IMonaua mapa B Typ6uny;

B). Ilonyuenne BogsiHoro lapa B aporeHeparope.

4 VKaxHTe MOCIeN0BaTeIbHOCTS HOJIyICHHS JKHIKHX CTOKOB B CHCTEME BOJO-
IIOAT'OTOBKH KOTEIBHOIN:

A) Ilonaua Boxe! B duistp Ha YMATYEeHHE;

b) Perenepanus dunstpa

B). Ilpomeiska dunsrpa.

5 VKauTe nocienoBaTelbHOCTE [Iporecca Teruonepeadyu B TETIOBOL Tpybe:

A) TpaHcopTUpOBKa TenmoHoCHTeNs Ho KaIl|IIsIpam;

b) Ucniapenue TeILIOHOCUTEJIS,

B). Konnencarus napa.

3anmaHue Ha ycTaHOB/IEHMe COOTBETCTBHS:
1 YxaxuTe cooTBeTcTBHE KommdecTra TPYO B HCIAPHTENBHEIX ceKIpsax KY-60-2:

A)I 1) 12
B) Il 2) 22
B) III 3) 20

2 Vxkaxure COOTBETCTBHE THIIA KOTHH-YTHJ[HB&T(JPB. H YHcIa nmapaiielbHO-
BKITFHOYEHHbIX 3MEEeBHKOR!

A)KV-40-1 1)18
B) KY-60-2 2) 28
B) KV-80-3 3) 36
) KV-100-1 4) 40
) KV-125 5) 52
E) KY-150 6) 64

3 YKaKHTe COOTBeTCTBME THIA KOTJIa-yTHIIM3aTOpPa C PACXOAOM IBIMOBBIX rasos,
3
TEIC. M~ /4:

A) KY-60-2 1) 60
b) KV-80-3 2) 80
B) KV-100-1 3) 100
) KY-40-1 4) 40
) KV-125 5) 125

4 VKaXHTe COOTBETCTBHE THIIA KOTJIa-yTHIH3AaTOPa C PacYeTHOH MapoIpOH3BOIH-
TEJIBHOCTEIO, KI/C:

A)KY-60-2 1)3,67
B) KY-80-3 2) 4,94
B) KY-100-1 3) 6,22

5 YKaxuTe COOTBETCTBHE THIA KOTJa-yTHIIM3ATOPA C JKUBBIM CEYEHHEM TIPOXOJa
JIBIMOBBIX I'a30B, M



A)KY-60-2 1) 5,06
B) KY-80-3 2) 6,34
B) KV-100-1 3) 8,04

0) Ilpumeps! THNOBLIX 3a1aH i AJI NPAKTHYeCKOH 9acTH 3K3aMeHa

KOMHeTEHTHDCTHo-opHeHTHpoBm-lﬂaﬂ 3a/1aya;

Onpenenuts TCILIOTY Cropanus razoo6pasHOro TOMIHBA, Ha KoTopoM paboraer
T3II C3P r. Kypcka, umeromero creayromui cocras: meran CHy = 94%: sran C,Hs =
2,8%; nponan C;Hg = 0,4%; 6yran C4H,, = 0,3%; nenrtan CsH,, = 0,1%; azor N, = 2%;
ABYOKHCE yriepoma CO, = 0,4%. Huzmas Temiora cro3paunﬂ OTHENBHBIX I'a30BLIX CO-
CTABIIAIOIIMX UMEET 3HAYEHUs: I MeTana 35818 KJDK/M”; Ut 5Tana 63248 K,Z[}K/M3; JUTs
tiporiana 91251 kJlx/m?; s Oyrana 118646 k] Ix/m » AL iertana 146077 k) lx/v’,

7.4 Metomudeckue MATEPHAILI, ONpeXe/AONHEe NPOUELAYPHI OeHHBAHHMS
3HAHUH, YMeHUH HABBLIKOB U (noim) onbiTa ACATEIBLHOCTH, XapaKTePH3YIOIHX Ta-
el GopmMHpPOBaAHMS KOMIeTeHI i

IIpoenypsl onennpanus 3HaHUH, yMEHHH, HABBIKOB 1 (nnu) omeiTa TEATENBHOCTH,
XapaKTePU3YIOMHX 3Tambl (OPMUPOBAHS KOMICTEHLWH, PEryJIUpyIOTCs Cle/IyIomiMu
HOPMaTHBHEIMH aKTAMH yHHBEPCHTETA:

— nonoxenue IT 02.016 O OanneHo-peliTuHroBoiil crcteme OLICHUBAHHUA Pe3yIbTa-
TOB ODYYEHHS 110 JUCHUILTHHAM (MOZYnsIM) ¥ TpaKTHKaM [IPH OCBOCHHH 00yYarolmmMucs
00pa30BaTeIbHEIX HPOrpaMy;

— monoxenue I1 02.207 «IIpoexruposanue u pealnsanns OCHOBHEIX Ipodeccuo-
HAJIBHBIX TIPOTPaMM BEICIIET0 06pazoBanus — HpOTpaMM MaruCTpatTypsl 0 MOAENH [Ty-
alTbHOT'O 00yUYeHHY;

— METOIMHECKHE yKa3aHusl, HCIONb3yeMble B obpasoBarensHOM TIpomecee, yKa3zaH-
HBI€ B CITHCKE JIMTEPATYPEL.

Hnst mexywezo KOMmMPpOna ycnesaemocmu 110 TUCIHHTUIMHE B pamKax NercTBYIOLeH
B YHUBEPCUTETE OaIbHO-PEHTHHIOBOH CHCTEME] HPUMEHSETCS CIeAYIOIIMH OPA/I0K Ha-
HUCTeHMs OanioB:

Tabmumna 7.4 - Hopanok wauncnenns 6amios g pamkax BPC

!_Gmpma KOHTpOJIS MunuMansHeL Gamn MakcumansHEIH Garm
Oamn | mpumeganme Han [IpHMeYanue
] 2 3 4 5 B
2 Brimomnamn, 4 Brimomuun, IIPABHITEHO
JlaBoparoproe 3ansaTue Nel HO HE OTBETHIT HJIH He- H [I0JTHO OTBETHII HA BCE
Onpezenenne tennotsr cropanus ITOJTHO OTBETHII Ha Ka- BOIIPOCE! 110 IpaKTHYe-
TOIIIHBA KOH-1H60 BOMpOC 10 CKOH pabote
IPaKTHYECKOH paborte
2 TOJTHHY 10JIH
Jlaboparopnoe 2amsTie No 2 2 ano.mmu, | 4 BH“M.I. M, npa:ammo
, N : HO HE OTBETHJI HIIH He- H ITOJTHO OTBETHII Ha BCE
Onpenenenne Tennorsr CTOpaHus N =
BOP TIOTTHO OTBETHII HA Ka- BOIIPOCHI IO [IPAKTHYE-
KOM-11u60 Bompoc 1o CKOI paboTe
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'TI)OpMa KOHTPOIIs

MusuMaTEEB Gan

MaxcumanpHEL Gamy

Oann | mpumeyanme bamn NIpHMEYaHHe
i 1 2 3 4 5
| IPaKTH4eCKOi pabore 1
Jlabopatoproe zaustie No 3 2 Bbmomﬁq‘m, | 4 Br:mmmmr: npaﬂnmgo
TR SN e, | | SRS DR 0D n6 dpdbre
;'?ZJJI[{{ I;:ig;c; THAKTE  NOTm- KOi-mu6o BOIIPOC 10 cKo#t pabore
B NpaKTHYeCcKoit paboTe
Jlaboparoproe zamstie No 4 2 Beimosamn, | 4 Bemomin, NPABHIIEHO
Onpenenenne komuecTa Bpei- HO HE OTBETHI Hmlne- H TIOJTHO DTEGTH_I.I Ha BCe
HEIX BBIOPOCOB wuepes IBIMOBYIO no;;Ho gmemn Ha Ka- Bonpocfg 1?0 IIpaKTHYe-
Tpy6Y i cxranmy BOP KOH-1H00 Bonpoc no CKolf pabore
IPAKTHYECKOH paboTte N
2 | Bemommun, 4 Bemonwun, npasummsao
IIpakruaeckoe 3amsrie No 1 HO He OTBETHJI HIIH He- H IIOJIHO OTBETHII HA BCe
Temnosolt u aspomuEamMuyeckmii IOJIHO OTBETHII HA Ka- BOIIPOCE! 110 NpakTH9e-
PACHET KOT/IA yTHIH3aTopa KoH-1b0 Bompoc mo CKo# pabore
NpaKTHIeckoii pabore
2 | Bemonumun, 4 Bemomsun, npapunsao
IIpakrugeckoe samsriae No 2 HO HE OTBETHII HIIH He- H TIOJTHO OTBETHI Ha BCe
Pacuer mpennmx BEIODOCOB MpH IIOJIHO OTBETHJI Ha Ka- BOIIPOCHI 110 [IpaKTHIe-
yramasaniu BOP KOH-1m160 Bompoc 1o CKOH paboTte
IpakTHYECKoi pabore
| CPC 12 24
Hroro 24 48
[TocemaemocTs 0 16
3auer 0 36
Vitoro 24 100 ]

Hns nposedenus RPOMENCYMOUHOU ammecma
HACmL U NPAKMUYeCKoll 4acmu) MCTIoNb3YeTcs clie
HUH, YMEHHH, HABBIKOB H (Wim) ombITa mestenpHOC
mauu# (15 Bompocos mis TecTu

naga).

Kaxnei# Bepusiii oTser onenmnBaetces Clenyromum odpasom:

— 3a/laHue B 3aKphITOi (hopme —2 Gana,
~ 3allaHKe B OTKPEITOH hopme — 2 Gaiia,
~ 3alatie Ha yCTaHOBICHME NIPABUIBHOM TI0CIIE0BATENEHOCTY — 2 bana,

— 3a/laHHe Ha YCTaHOBJICHHE COOTBETCTRHS — 2 Oaina,

yuu obyuaowuxes (meopemuuecko;
AYIOLIas MeTOJMKa OLeHMBAHUS 3HA-
TH. B xaxxnom Bapuante KUM —16 3a-
pOBaHUs W omHa KOMIIETCHTHOCTHO-OPHEHTUPOBAHHAS 34-

— PCIICHHE KOMIIETeHTHOCTHO-OPHEHTHPOBAHHOM 3a1a9i — 6 Oaswos.
Makcumanbaoe konuuecTso Gamos o IPOMEKYTOYHOMH arrecTaium — 36,

8 Ilepeyenn ocuoBHOI u AOMOJIHATEILHOM

MOM 1JI1 OCBOeHHS AHCHHATLIHHBI

8.1 OcHorHast yueGuas JIHTepaTypa

1. Ty6apes, A. B. ITaporernnorenep
IpeftipusTuii : yqebHoe mocobue mis BY30B /
FOCYIapCTBEHHBIH TEXHOIOTHYIECKUT YHHBEPCUTET HM.

A. B. I'y6apes. -

y4eGHOH nuTepaTyphi, Heobxomu-

HPYIOIIHE YCTaHOBKHM IPOMBIILIEHHBIX
Bernropor : Benroposckuit
B.I'. lllyxosa, DBC ACB, 2013. -



34

240 c. - URL: https://Www.iprbookshop.m/ZSB79.html (mara oGpamenmus: 05.06.2023). -
Pexum nocryna: mo mojmmcke. — Texer: 3JIEKTPOHHBIH.

2. Mapsxuna, B. C. Tennorenepupyromue yeramosky y4ebHoe mocobue / B.
C. Mapsixuna, P. Mancypos ; Open6yprexuii TOCYNapCTBEHHEIN yHUBEpCHTET. — Open-
Oypr : Opeubyprekumit FOCYllapCTBEHHBIH yHuBepcuter, 2014, — 104 ¢, — URL:
htl:ps://biblioclub.ru/index.php‘?page=book&id=259259 (Hata obparnenus: 07.06.2023). —
— Pexxum noctyna: mo mogmucke. - Texer - 3JIEKTPOHHEIA.

3. Tennorenepupyromue YCTAHOBKH : yqebnuk / I. H. Henarun [u ap.]. - 2-e
H31., Iiepepad. u for. - Mockea : Bacrer, 2010, - 624 c. - Texer : anexTpoHHEI,

8.2 lononnurensuas yuebuas JUTEpaTypa

4. Canos, A. T, Tenutorenepupyronme YCTAHOBKH : KOHCTPYKUMS, TIPUHLMI pa-
OOTEI KOT/IOB THIA E (ZIE) u Temnnooit pacuér xoria B (JE)-10-14T'M : yue6Hoe mocobue
/ A, T. Camo, A. A. T aspuiosa ; Camapckuii rocyjapcTBeHHbI apXHTEKTYPHO-
CTPOHTeNbHBIH yHUBepcuTeT. — Camapa : Camapckuii rocynapersenmbri apXHUTEKTYpHO-
CTPOUTE/IbHbIH YHHBEPCHTET, 2015. - 103 c. = URL:
https://biblioclub.ru/index.php‘?page=book&id=438393 (maTa obpamenus; 07.06.2023). —
Pexxum noctyna: o HIOAIHCKE. — TEKCT : SIeKTPOHHEI.

5.  Exos, Bragumup Cepreesuu. Temosoi PACHET MPOMBIIUIEHHEIX [TaporeHe-
PaTopos : y4eOHOe mocobue : [[ist BLIIONHE NS KYPCOBOTO M MIINOMHOIO NPOEKTHPORA-
Hwi] / B. C. Exos, H. E. Cemuuega ; IOro-3am. roc. yn-T. - Kypek : FO3I'Y, 2015. - 123,
[3] c. - Teker : SNEKTPOHHEIH.

6. Temmmosueprerugeckue YCTaHOBKH : COOPHHK HOPMATUBHBIX JIOKYMEHTOB / oz
penakuueit A. M. Menamen. - Mocksa OHAC, 2013. - 384 ¢. - URL:
https://www.iprbookshop.ru/ 17819.html (mara o6pamenus: 07.06.2023). — Peskcum JOCTY-
I1a: Mo nojmucke. — Teker - 3JIEKTPOHHBIH,

8.3. Ilepevens MeToauueckux yKazaHHui
1. Pacuer KOTIa—yTHIIM3aTOPA | METONNYECKHE YKA3aHHS s NPaKTHYECKUX 3a-
HATHH CTYyIEHTOB, 00yYaromuxcs mo HarpaBneHuo IoAroToBKH 13.04.01 Tennosuepre-
THKa W Terutotexauka, 08.04.01 — Crpourenscrso / IOro-3am. roc, YH-T ; cocT. B. C.
Esxos. - Kypek : FO3I'Y, 2017, - 47 . - Texer : anexTponHLIi.
2, Camocroarenshas pabota cTynenTos : MCTOLMYECKHE YKa3aHUs 110 OpraHu3a-
LMK CaMOCTOSATENBHOH paboTEI CTYZIEHTOB, O0YyYarIuXcs 1o [IporpaMmam OakanaBpuaTa
H MArucTpatypel MO HANpaBIEHUAM T0oAroToku 08.03.0] Crpourenscreo, 08.04.01
Crpourenscrso, 13.03.01 T CIIOSHEPreTHKa M TeIutoTeXHuKa, 13.04.01 Tennosnepreruka
H Terorexnuka / JOro-3ar. roc. yu-r ; cocr.: H. E. Cemudesa [u ap.]. - Kypek : 103I'Y,
2022. - 39 ¢. - Bary. ¢ THTYL. 9KpaHa. - Tekcr : a1eKTpoHHEIi.

8.4 [Ipyrue yueGuo-MeToanyeckme MaTepHaJIbI
OrtpacieBsie HayyHO-TexHUYeCKHE KYPHAIL! B OuO/IMOTEKe YHUBEpCUTeTA:
1. Kunuizoe u KOMMYHAaJILHOE X0358HCTRO
2. XuimMIHoe cTpoHTenseTRO
3. Hmxenep
4. MunoBanuu
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5. Hcropus Hayku u TexHRKH

6. HayuHele u Texunueckue bnbarorexy (Coopauk)
7. Ilpomerinnennas suepretuka

8. DKOIOrust M MpOMBINITeHHOCTE Poccu.

9. Temnosuepreruxa (KypHam)

10.BesonmacHocTs sku3HENEITENBHOCT] (>KypHau).

9 Ilepeuenn pecypcos nﬂqmpmaunmmo-TenemmmyHnmaunouuoﬁ cerd «Hn-
TepHeT», HeOOXOAHMOH /IIsl YCBOeHHUS AHCIHHTITHHEBI

L. http://www.edu.ru/ Qenepanersiit mopran «Poccuiickoe obpazoBanuey

2. http//biblioclub.ru/ ONKTPOHHO-6MBNHOTeYHAS CcHCTeMa «YHHBepcuTeTcKas 6u6-
THUOTeKa OHIaHHY.

3. http//e.lanbook.com/ OneKTpoHHO-6HGIIOTe Y As CHeTeMa «Jlampy

4. http://www.consultant.ru - Oduimaneuerii caiit kommanuu «KoncyneranT [Tmrocy.

10 Metopuueckue YKa3aHusi JJist 00yHa0MKEXCs 110 0CBOCHHIO MHCHHILIHHBI

OcHoBHEIME BHzamu aYIMUTOPHOH paboTel crymeHTa Ipu H3YYeHHH JUCLHIIIHMHE]
ABIVIIOTCA IEKUHK U JIaOOPATOPHBIE U IPAKTHUIECKHE 3AHSTHS.

Ha nexuusix msnararorcs u Pa3bACHIIOTCA OCHOBHBIE IOHSTHS M TIOJOKEHHS KavK-
JIOH HOBOH TEMbI; BaXKHEIE [TOJIOMKEHHS] APryMEHTHPYIOTCS U HJLTIOCTPHPYIOTCS IpHMepa-
MH M3 NPAKTHKH; 0OBACHACTCS NMPaKTHUECKAs 3HAYHMOCTE H3y4aeMOM TEeMEI; Je/laloTCs
BBIBOIIBI; NAIOTCA PEKOMEHIALMH 7T CAMOCTOSTEBHOM paboTel o maHHol Teme, Ha nex-
HUSX HEOOXOIMMO 3ajaBaTh IIPENofaBaTelo YTOUHAIOIIHE BONPOCH] C LEJIBIO YACHEHHS
TCOPETHYECKUX TIOIOXKEHHH, pasperienus CIOPHBIX BONIPOCOB. B xome nekuum cryment
AOIDKCH KOHCIEKTHPOBATE Y4eGHbI MaTepuai. KoHcnexruposanue nexnumit — coymmsi
BHJl paboThl, HpeamoNaraiommii HHTCHCHBHYIO YMCTBEHHYIO IesSTelbHOCTE CTYZEHTA.
Koucniexr siBnsieres monesasiv TOTZIa, KOTNa 3allMCaHO CaMO€ CYILECTBEHHOE U CHEIaH0
9TO JIMYHO CTY[EHTOM B PEXHME PEealbHOTro BPEMCHH B TeueHue nmekuun. He crnemyer
CTPEMHTRCA 3aAIMCATH JEKIHIO JOCIOBHO. LlenecoobpasHo Brauame momsTs OCHOBHYIO
MBICIIB, H3/IaraeMyIo JIEKTOPOM, a 3aTeM KPAaTKO 3amicaTh ce. JKenarensro 3apanee ocras-
JATE B TeTpaid mpobekl, Kyaa rnosmgHee, NIpH CaMOCTOATENBHOH paboTe ¢ KOHCIIEKTOM,
MOXHO BHECTH NOMOIHHTENBHBIE 3amucy. KoHcrnexr JCKIHH JIydIlle MOJApas/iesaTs Ha
IIYHKTEL, COOJIIOAas KpacHyro CTPOKY. DTOMY B 6OJBIION cTemenn OynyT crocobcTBOBATE
BOIPOCEL IIaHa JIEKIMH, KOTOPLIHA NpenofaBaTellb 1aeT B Hayalle JEKUHOHHOTO 3aHsTHS.
Crenyer obpawars BHUMaHWe Ha aKIEHTBI, BBEIBOIEI, KOTOPEIE HeaeT IIEKTOp, OTMEYas
HaubOIIEe BaXKHBIE MOMEHTHI B JTeKIMOHHOM Marepuaiie.

Heobxonumeiv siBmsiercs rinyboxoe ocoeHue COACPXKaHUsl JIEKLHMH U cBOGOIHOE
BIA/ICHAE UM, B TOM YHCIIe UCIIONB30BAHHON B Heif TepMHUHONOTHEH. Paboty ¢ koHcnmek-
TOM JIeKIIKH 1es1eco00pasHo MPOBOIUTE HCIIOCPEACTBEHHO IIOCIE €€ IPOCIYNIMBAHKS, YTO
CTIOCOOCTBYET ITyHIlleMy YCBOEHHEO MaTepHaiia, TI03BOJISIET CBOEBPEMEHHO BEISIBUTE K yCT-
PAaHHTE «IPOOEIED» B 3HaHHSIX. PaboTa ¢ KOHCIEKTOM JCKIHH TIPEAOJIaraeT mepeyHTEI-
BaHHe KOHCIIEKTa, BHECEHHE B HErO, I10 HeoOXoauMocTH, YTOUHEHHH, JJONOJIHEHH]H, pase-
ACHEHHH 1 u3MeHeHui. Hexoropsie BOIIPOCHI BEIHOCATCS 32 paMKM JeKuuid. M3yyenue po-
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TIPOCOB, BBIHOCHMBIX 34 PaMKH JIeKIHOHHBIX 3QHATHH, IPENONAaraeT CaMOCTOSTeIEHOE
H3YHCHHE CTYJIEHTaMU AOIOIHUTEHHOH JUTEPaTypEl, YKa3aHHOMH B 11.8.2.

Wsyuenne Hanbonmee BaHBIX TeMm uin PasAenoB MUCLHUILIMHE! IPOAOIKASTCS Ha
aDOPaTOPHEIX M MPaKTUYECKIX SAWITHAX, KOTOPBIC 00eCeYnBaloT KOHTPOIIb IOATOTOB-
JICHHOCTH CTyJIeHTa; 3aKperlieHde yueGHOro MaTepuana; IpHOOPETEHHE OIBITA YCTHBIX
H}’ﬁﬂH‘IHI:IX BbICT}’HHGHHfI, BeIleHHrsd JIHCK}’CCHH, B TOM 4HClIe APTYMEHTALIHH H 3alHUTEI
BBIABUTAEMBIX ITONOXKEHHH 1 Te3HCOR,

Jlabopatopromy u IIPaKTHYECKOMY 3aHATHIO TIPELUIECTBYET CAMOCTOSNTEIbHAS pa-
6oTa cTyneHTa, CBA3aHHAS ¢ OCBOCHHEM MaTepuana, moly4eHHOrO Ha JIeKIMIX, H MaTe-
PHAJIOB, H3NIOXKEHHBIX B y4eOHHKaX U yueGHbIX MOCOOHUIX, a TaKKe TUTepaType, peKoMeH-
AOBaHHOH IpernonasarteneMm. CaMOCTOSTENbHAS pabora ¢ y4eOGHHUKAMH, YIeOHBIME TOCO-
OusimMu, Hay4HOH, crpaBouHO JIMTEPATYPOH, MaTepuaNaMy MepHOIHYECKIX U3MaHuR H
Unteprera sBnsercss nambonee SO (DEKTHBHBIM MeTo0M [TOJIy9eHHUA HOMOIHHTEILHEIX
3HaHWH, I103BOJIIET 3HAYUTEILHO 4KTHBH3HPOBATh IIPOLIECC OBJAIEHUS HHpOpManuei,
criocoOcTByeT Gosee IIIyOOKOMY YCBOEHHIO H3ydaeMoro marepuana. IIpu paGore ¢ wHe-
TOYHHKaMH U JIATEPATYPOii HEOOXOIUMO:

- COIOCTaBIIATE, CPABHUBATE, KITaCCH(QUIMPOBATS, TPYIIIHPOBATE, CHCTEMATH3UPO-
BaThb HH(OOPMAIIKIO B COOTBETCTBHH ¢ OnpejeneHtol yuebHoll 3agayei:

- 06001aTE NOITYYeHHYI0 HHOpMAIIHTO, OLICHHBATE IIPOYHUTAHHOE;

- (HKCHPOBaTh OCHOBHOE CONEpKaHHE NPOYMTAHHOTO TEKCTa; (opMmynHpoBaTh
YCTHO U IIHCBMEHHO OCHOBHYIO HJIEI0 TeKCTA; COCTARIISTE I7IaH, GOPMYJIHPOBATE TE3HCEL.

Camocrositenshyro pabory ciemyer HayunaTh ¢ IICPBLIX 3aHATHH. OT 3augTHS K 3a-
HATHIO HYKHO pel"yJIE[pHO IMPOYHTEIBATE KOHCIIEKT J]EKIIHﬁ, 3HaKOMHTKECH C COOTBETCT-
BYIOIINME pasfienaMy y4eOHUKa, YHTATE U KOHCIIEKTHPOBATEL TUTEPATYPy 110 KasKIol Te-
M€ JCIUIUTHHEL CaMocTosTenbHas pabora maer CTyAeHTaM BO3MOKHOCTE DPaBHOMEPHO
PACTIpCIeNUTE HArpPys3Ky, cIocoGCTByeT Gojlee riybokoMy u Ka4eCTBEHHOMY OCBOEHUIO
y4ebHoro marepuana. B Ciiydae HeOOXOAMMOCTH CTYNEHTEI obpainarores 3a KOHCYJIbTa-
nuell K npenonasatemio. O6g3aTebHEM SJIEMEHTOM CaMOCTOATENbHON paboThI Mo uc-
LHIITTHHE SBIAETCS CAaMOKOHTPO/E. OMHON U3 BAYKHEIX 33184 00yYeHHs CTYIEHTOB CIIOCO-
Oam u mpuemam caM0o00pa3oBaHus SBISETCS (hopMHpOBaHHE Y HUX YMEHHS CAMOCTOS-
TCIPHO KOHTPOIMPOBATE M 81€KBATHO OLICHHBATE PE3YJIbTaThl CBOEH yuyeOHOH nesTenbHO-
CTH ¥ Ha 3TOH OCHOBE YIIPaBIISTh [POLECCOM OBJIafieHis sHaHuAMH. OBlafeHne yMenus-
MH CaMOKOHTPOJIS IPUYHAeT CTYAEHTOB K [TaHAPOBAHMIO y4ebHOro Tpyna, CIoco6cTRyeT
YTIIYONEeHHIO MX BHUMAHWS, TaMSITH U BRICTYNIACT KaK BaXKHBIH (hakTop pasBuTus nozHapa-
TCIBHBIX CrIOCOOHOCTeH. CaMOKOHTPOIIE BKIIOUAET:

- ONICPaTHBHBIH aHANU3 TITyOUHEl X IPOYHOCTH COOCTBEHHBIX 3HAHWI U YMEHHI;

- KPUTHHECKYIO OLICHKY PE3yJIBTATOB CBOEH TO3HABATEILHOMN JIeSTE]IbHOCTH,

CaMOKOHTPOIE yHUT LeHUTE cBOe BPEMS, NTO3BOJISET BOBPEMS 3aMETHTL H HCTIpa-
BUTBb CBOM OLIHOKH. DopMbL CAMOKOHTPOJIA MOTYT OBITE CIE/IYIOIIMHE:

- YCTHBIH Ilepeckas TeKcTa JIeKIHH u CPaBHCHHE ero C COAep)KaHHEeM KOHCIIEeKTA
JIeKIUH;

- COCTABJICHHE IAHA, TE3UCOB, (POPMYTHPOBOK KTFOUEBBIX TIOJIOXKEHHH TeKCTa 1o
IaMsITH;

- TICPECKa3 € OMOpOH Ha MILTIOCTpaIy, HCPTEXKH, CXEMBI, TAOIMIIBL, ONOPHEIE T10-
JIOKEHH.
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CamokoHTpONIE yueGHOM HesTenbHOCTH H03BONTET CTYJICHTY OLEHHBATh 3(dex-
THBHOCTb U PAHMOHATTEHOCTE IPHMEHSAEMBIX METONOR H (GOpPM YMCTBEHHOTO TPYy/Ja, Haxo-
AHTB JIOITyCKaeMble HEOYeThl M HA 3TOH OCHOBE IPOBOZIUTE HEOOXOMUMYIO KOPPEKIIHIO
CBOCH ITO3HABATENLHON NeTe TbHOCTH.

IIpu noxroroske k [IPOMEKYTOTHOH aTTECTALMH 110 JHCIAILIHHE HeobdX0IUMO 1o-
BTOPHTh OCHOBHBIE TEOPETHYECKHE IIOIOKEHMS KaXIOH M3yYeHHOU TeMbI M OCHOBHEIE
TCPMHHBL,  CaMOCTOSATENBHO  PEIIUTE  HECKOIBKO THIIOBBIX  KOMIIETEHTHOCTHO-
OPHEHTHPOBAHHBIX 3aJay.

11 Hepeuenn HH(pOPMAHOHHBIX TeXHOJIOTHH, HCIO/IL3yeMbIX NpH OCyliecTB-
JleHHH 00pa3oBaTeNLHOIO Npomecea 1o AMCLUHILTHHE, BKIIOYAsi MepedeHb mnpo-
TPAMMHOro obecnievennsi U HMHGOPMATHOHHBIX CHPpaBOYHEIX CHCTeM (IpH Heobxo-
AHMOCTH)

B yue6HoM nponecce HCIIOME3YIOTCA HH(OPMAITMOHHEIC TEXHOJIOTHUH, OCHOBAHHELE
Ha JIaHHBIX 3JICKTPOHHEIX 6a3 ceTu Internet, IPH 3TOM HCIIONB3YIOTCS CHEAYIOIIHE Ipo-
'PaMMHEIE TIDOAYKTEI: IIOMCKOBBIE Gpaysepsr Google Chrome, Internet Explorer, mnpo-
rpammer Microsoft office, Omeparmonnas cucrema Windows Aurtusupyc Kacnepckoro.

Hnepopmayuonnvie mexnonozuu:
1. INouckogslii Gpaysep Google Chrome
2. IlouckoBerii Gpaysep Internet Explorer

lpozpammnoe obecneuenye:
1. Microsoft office (o TIO/IMTUCKE)
2. Omnepamuonsas cucrema Windows (1o mozmHcke)
3. Amrusupyc Kacmepcekoro (o moarmrcke).

Hugpopmayuonnvie chpasounsvie cucmenpi:

1. http://www.edu.ru/ ®enepaisusrii nopran «Poccuiickoe o6pasopaney

2. http//e.lanbook.com/ DNeKTPOHHO-GHBIHOTe Y Has crcTeMa «JTaHDpy

3. http://biblioclub.ru— OneKTpoHHo-0HbIHOTeYHAS CHeTeMa «YHHUBepCHTETCKAs]
6ubnuoTeKa onIaithy.

4. http://www.consultant.ru— OdunuansHeii caliT kommanmu «Koncynerant
[ Lmocy.

12 Onuncanne MaTepHA/ILHO-TEeXHHYeCKOH 0a3bl, HeoGXoauMoii AUl OCyIIecTB-
JIEeHHH! 00pa3oBaTe/ILHOIO npomecca no AHCHHILIHHE

JlabopatopHsIii cTenn «DHeprocbeperarolue TexXHOIOI M
Jlabopatopssrii crery «Momens KoTensHOM

JlaGopaTopHstit creny «BenTHsimmsy

Mynsrumemuanestp: - HoyTOyK ASUS X50VL;- inFocusIN24+,
[Tucposoit Tepmomerp ETI 2001
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YeraHoBKa AU u3yueHUs TerooTauy TIpH T€YEHWH XUIKOCTH B Tpybe. Veranos-
Ka IUisl ONpEneNeHus] TeIIOnpoBOIHOCTH TBEPARIX Ten MHppakpacHsrii BIIEKTPOHHEIH
Tepmomerp RAYMT4U Tepmomerp CII-2-100/103

Tepmomerp Texuuaeckuit TTIK 200/103 Cekyumomep 538

Tepmomertp texuuueckmit TTIT 100/103

Temnoo6menHoe obopyioBanue: KOXYXOTpyOyYarhle, ITACTHHYATEIE TeMIo06MeH-
HUKH, TIPOMBIIILIEHHOe 060pyioBanue (huinana xaezper Ha TIL] Cerepo—3anan OAO
«KBagpay.

MaKeTE! KOTEeNbHEIX YCTaHOBOK K BOJIOIIOATOTOBKH.

13 OcoGennoctu peannszanun AHCIHILTHHEL 1JI51 HHBAJIMIOB H JIHIL ¢ OrpaHH-
IEHHBIMH BO3MOMKHOCTSIMH 3/10POBbSI

I[Ipu o6yuenuu iy ¢ OTPAHMICHHBIMHE BO3MOXKHOCTSIMH 310POBBS YYHTBIBAIOTCS HX
HHAUBHIYAIIBHBIC TICHXO(UIMYECKHEe 0COBEHHOCTH. Obyuenre uHBANTHIOB OCYILEeCTBIIS~
CTCSA TaKXe B COOTBETCTBHH C HHIAVBHAYaIbHOH NpOTrpaMMOoii peabunuTanuy HHBATMIA
(pu HATHUMY).

Hna nuy ¢ napyuenuem CyXd BO3MOXHO IIpefocTaBieHne yaeOHOl HH(pOpPMAaILHH B
BU3YalbHOM (opMe (KpaTKuii KOHCIekT JIEKIHH; TEKCTBI 3a[aHuil, HATEeYATAHMEe YBEJu-
HCHHBIM MPU(TOM), HA aYAUTOPHBIX 3AHITHSIX HOITYCKaeTCs IIPUCYTCTBHE ACCHCTEHTA, a
TaKXe CYpIONEePeBOMYUKOB H TH(IOCY PIIOTIEPEBOTYHKOB, Texymmii xoHTpons ycmesae-
MOCTH OCYIICCTBIIACTCS B IIMCBMEHHON (opMme: 00y4arolmiics MHCEMEHHO OTBeyaeT Ha
BONPOCEL, MMCEMEHHO BBIIONHSET NMPAKTHYECKHUE 3aIaHis, [pomesxyrounas arrecrarms
ATGL JIALL ¢ HAPYIICHHAMHU CJIyXa MPOBOAMTCA B IHCEMEHHOM (opme, pu sToM HCIIOTb3Y-
I0TCsl O0Iie KPHTEPHU OLEHHBAHUSL [Ipu HeoGxomumocTu BPeMsI IIOATOTOBKU K OTBETY
MOXET OBITE YBEIHYEHO.

Hna nuy ¢ napywenuen SpenuA OIyCKaeTCs ayAnanbHOE TIPeoCTaBIIeHIe uHpOp-
MallHH, a TakKe MCIOJIb30BAHHE HA @YMUTOPHBIX 3aHATHAX 3BYKO3AMHCHIBAIOIIAX yC1-
POHCTB (IMKTOGOHOB M T.11.). Homyckaeres npucyTcTBie Ha 3aHsTHSX accucTeHra (ro-
MOIIHHKA), OKa3BIBAIOIIEr0 obyyaromumes HEOOXOIHMYIO TeXHHUYECKYHO oMols. Texy-
IMH KOHTPOJb YCIIEBAEMOCTH OCyHecTBIIeTCA B yeTHOU dopme. [lpu nposesenuu IIpo-
MEXKYTOIHOM aTTeCTalluH IS JIKII ¢ HapylIeHUEM 3DeHHS TECTHPOBAHHE MOXKET GBITE 34-
MEHCHO Ha yCTHOE cobecenoBaHHMe 110 BOmpocam.

Hna nuy ¢ ozpanuuennvimu BOSMODICHOCMAMYU. 300P06GbA,  UMEIOUYUX HAPYULEHUs
ONOPHO-08U2AMENbHOZ0 annapama, Ha dyAMTOPHBIX 3aHATHAX, & TakKe IPY [POBEeIeHHH
TIpoLielyp TEKYILEeTO KOHTPOIISl yCIeBAEMOCTH | NPOMEXYTOYHOH aTTEeCTAIUK MOTYT GbITh
IIPCIOCTABIICHEl HEOOXOMHMBIE TEXHUYECKHE CpencTBa (IepCoHaNbLHEIH KOMIIBIOTED, HO-
YTOyK wimu apyroit ramker); AOTYCKACTCS NPHCYTCTBHE ACCHCTEHTA (ACCHCTEHTOR), OKa-
3BIBANOIIET0 00YyHarIUMCs HCOOXOZMMYIO TEXHHYECKYIO [TOMOIIb (3aHATH pabouee Me-
CTO, IEPEABUraThCA 10 Ay AMTOPHUH, HPOYUTATE 3a/anye, 0oQOPMHTEL OTBET, OOUIATECS ¢
IpenoiaBareiem).



14 JTucr nonoaHennii u H3MeHeHHH,
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BHECEHHBIX B paboyyio nporpammy
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