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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA 110 JTUCHUIIJIMHE

Kateropus (rpymmna)

KOH 1 HAUMCHOBAHUEC

KO):[ 1 HAUMCHOBAHUEC

HarmeHoBaHNE ITOKa3aTeIs OLICHUBAHUS

KOMIICTCHIIUN KOMIICTCHIIUU WHANKATOPa [pe3yJibTaTa 00Y4YCHUS IPU TPOXOKICHUH
IMOCTIOKEHUSI MPAKTUKA
KOMITETCHIINU
1 2 3 4
[Mpodeccnonanpupiel 1K-2 I1K-2.1. 3HaTh:
CriocobeH OcymiecTBIIsIeT HH(POPMAITHIO TSI IIPOBEACHUS OICHKH
OpraHU30BBIBATH U CreIMATBHBIC PACUETHI M [BO3JCHCTBISI HA OKPYKAIONIYIO CpeTy MpH
OCYIICCTBIISTh BBITIOTHSICT [PACIIMPEHUU, PEKOHCTPYKIIHH,
MPOEKTHBIC PA0OTHI B [KOMITOHOBOYHBIC MOJIEpHU3AIMN ACHCTBYIOIINX
oOacti peIeHHS IPU [TPOM3BOJICTB, CO3/IaBAEMbIX HOBBIX
MPUPOTOOOYCTPONUCT-  |[TPOSKTUPOBAHUH TEeXHOJIOTHI U 000PY/I0OBaHUS B
Ba U BOJIOIIOJIb30BAHUS,|00BEKTOB OpraHu3aluu
pa3padaThIBaTh MPUPOI000YCTPOICTBA U |Y METh
KOMITOHOBOYHBIC BOJIOTIOJIE30BAHHUS [OJITOTOBUTH HHPOPMAIHFO IS

[pelenus, moaoupaTh
MaTepUabl H
000pyIOBaHUE C
[yIETOM COBPEMEHHBIX
ITOCTHIKEHUI HAYKU 1
TeXHUKHU

[MPOBEJICHUS OLICHKH BO3AEHCTBUS Ha
OKPY>KAOIIYIO CPEIY TP PACIIUPEHIH,
[PEKOHCTPYKITIH, MOJIEPHU3ALINN
ILCI\/'ICTB}/IOHII/IX HpOI/I3BOI[CTB, CO3JaBa€MbIX
HOBBIX TEXHOJIOTHI U 000PYy/IOBaHUS B
OpraHU3alnn

Baagern

METOAaMU ITOAT'OTOBKU I/IH(I)OpMaHI/II/I JUISL
[IPOBEICHUS OIIEHKH BO3ICHCTBHS Ha
OKPY>KAIOIIYI0 CPEIY TP PACIIUPEHIH,
[PEKOHCTPYKIMH, MOJAEPHU3ALIUN
ILCI\/'ICTB}/IOHII/IX HpOI/I3BOI[CTB, CO3JaBa€MbIX
HOBBIX TEXHOJIOTHI U 000PYJOBaHUS B
OpraHu3aluu

[1K-2.2 — OcymiecTBusieT
mooop 000pyAOBaHUS
IMJTST IPUPOIOOXPAHHBIX
COOPYKECHHI, 00BEKTOB
MPUPOA00O0YCTPONCTRA U
BOJIOTIOJIE30BAHHUS C
[YIETOM COBPEMEHHBIX
KOHCTPYKI[HOHHBIX
MaTepHasoB,
WHKEHEPHBIX U
TEXHUYECKUX CHCTEM,
MaIlluH U 000PYI0BaHHUS

3HaATh:

METOJIMKY pacdera 1o OlleHKE BO3ICHCTBUS
Ha OKPYKAIOIIYI0 Cpey TMPH PACIIUPCHUH,
[PEKOHCTPYKIMH, MOAEPHU3ALIUN
IMEHCTBYIONTNX TTPOU3BOJICTB, CO3/IAaBAEMBIX
HOBBIX TEXHOJIOTUI U 000pyIOBaHUS
'YMeTh:

AHATM3UPOBATH PE3YJIHTATHI PACUETOB 110
OIIEHKE BO3JIEHCTBHS HA OKPYKAIOIIYIO
Cpely IIpH PacIIMpPEeHUN, PEKOHCTPYKITHH,
MOJIEpHU3AINH JEHCTBYIOIIIX
ITPOM3BOJICTB, CO3/1aBa€MbIX HOBBIX
TEXHOJIOTHI U 000pyIOBaHHUS

Baagern:

HaBBIKAMH PaCcUETOB I10 OIEHKE
BO3JICHCTBYSI HA OKPYKAIOIIYIO CPEey TIPH
paciMpeHnu, PpEKOHCTPYKIINH,
MOJEPHU3AIUH ICUCTBYIOLIUX
MPOU3BOACTB, CO3/1aBAEMbIX HOBBIX
TEXHOJIOTHI 1 000pyI0BaHUS




MpodecCHoHaTbHBIC

[MK-4 — Ciocoben
OpraHU30BEIBATh,
[TAHUPOBAThH U
[peaI30BbIBATh PaOOTY
MCIIOJHUTEIIEN 10
[pEIIEHUTO
MPAKTHYECKUX 3a/1a9 B
o0nacTu
MPUPOI000YCTPOICTBA
1 BOJIOTIOJTH30BAHNS, B
[TOM YHUCJIC C
MCIIOJIb30BaHUEM

(b yHKIIHOHATHHBIX
BO3MOKHOCTEHN
MPOrPaMMHBIX
MPOAYKTOB

[1K-4.1 — [Inanupyet u
Opranusyet pabory
MICIIOJIHUTENEN

3HaATD:

MeToAbI aHanu3a 3G QeKTHBHOCTH PadOoThI
MPUPOAOOXPAHHBIX OOBEKTOB MPEATIPHSITHS]
1 ero NmoJpaseNieHHii Ha COOTBETCTBHE
TpeOOBaHUSAM 00CCIICUCHHS
HEOOXOIMMOCTH BHEIPCHUS O€30IMaCHOCTH
'YMeTh:

AHATM3UPOBATH YPPEKTUBHOCTH PAOOTHI
MPUPOJAOOXPAHHBIX O0BEKTOB MPEANPHSITHS]
M ero MoJpa3ielICHHd Ha COOTBETCTBHE
TpeOOBaHUSAM 00CCIICUCHHS
HEO0OXOIMMOCTH BHEIPEHUS 0€30MacHOCTH
Baagers:

HaBBIKAMH MPOBEACHUS aHAIN3a

A HEeKTUBHOCTH PabOTHI
MPUPOAOOXPAHHBIX OOBEKTOB MPEANPHSITHS]
M ero MoJpa3/ielICHHd Ha COOTBETCTBHE
TpeOOBaHUAM 00CCIICUCHHS
HE00X0IMMOCTH BHEIPEHUsI 0€30MaCHOCTH

[1k-4.2 — Permaet
[PaKTUYECKUE 3aaun
[IPUPOI000YCTPOHCTBA
BOJIOIOJTE30BAHUS, B TOM
YHUCIIE C
MCIIOJIb30BaHUEM
(hyHKITMOHATBHBIX
BO3MOKHOCTEH
[POrPaMMHBIX
MPOYKTOB

3HaTh:

OCHOBHBEIC HpI/IHHI/IHI)I O6OCHOBaHI/I}I nu
OCYIIECTBICHUS BHEIPEHUS Ha
MPEINPUSITHA HOBOU TEXHHUKH JJIS
oOecreyeHns 3K0JI0IrnYECKOoi
0e30MmacHoCTH

YMeTh:

00OCHOBAThL M OCYIIECTBIISTH BHEIPCHUE HA
[IPEANPUATAN HOBOU TEXHUKU IS
o0ecreyeHns KOOI HYECKOI
0€3011aCHOCTH

Baagern:

HaBbIKaMH OOOCHOBAHHS U
OCYIIECTBIICHUS BHEIPESHUSI Ha
MPEINPUSITHNA HOBOU TEXHHUKH JJIS
o0ecreyeHns KOOI HYECKOI
0e30MmacHOCTH

2. MECTO JUCHHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM

ITPOI'PAMMBI

Komnerenmuss IIK-2. CriocoOEH Oprasmn3oBbIBATH M OCYIIECTBIISATH ITPOECKTHBIE

padOTHI

B 00JaCTH OPUPOJTO0OYCTPOUCTBA ¢ BOJOIOJIHb30BAHUS,

pa3padaTbIBATh

KOMITIOHOBOYHBIC PCHICHMNA,

HOJI0OUPATH MAaTEPHAIBI

U 00OPYIOBAHHUE C VYYETOM

COBPCMCHHBIX I[OCTI/I)KCHI/Iﬁ HAaYKHM M TCXHHUKH

Jlannast komneTeHIus GOPMHUPYETCS CAECAYIOIUMU JUCHUILINHAMU:

Cragus

HaumeHoBaHUS JUCIUTIIAHEI

1

M HXeHepHble KOHCTPYKIUN

MaruHsl 1 060pyIoBaHME AJIsl TPUPOA000YCTPOICTBA M BOJOMOIb30BAHMS

I IpoekTHpoBaHNe NPUPOLOOXPAHHBIX COOPYKEHUI

3CMJ'ICYCTpOI/ITeJ'IBHOC IMMPOCKTUPOBAHUC

PanmoHnaibHOE MMPpUPOJOII0JIb30BAHNC

I 'vapaBiriKa NPUPOIOOXPAHHBIX COOPYKEHUN

[ IprpoJHO-TEXHOT€HHBIE KOMIIJIEKCHI M1 OCHOBBI IPUPOJI000yCTPOHCTBA

O|NOO|O|R~WN

I/IH)KCHCpHaSI reoac3us




9 ['MapoItoTHst ¥ KOMIUIEKCHOE UCTIONh30BaHUE BOJAHBIX PECYpCOB
10 DKCIUTyaTanuss ¥ MOHUTOPHHT CUCTEM U COOPYKCHHI
11 [Ipon3BOACTBEHHAS MPEIUTIIIOMHAS TIPAKTHKA

Komnerenuust IIK-4. - CnocobeH opraHM30BbIBaTh, IUIAHUPOBATh W PEATM30BBIBATH
paboOTy  HMCHOJHUTENEH 1O  pEHICHHI0O  NPAKTUYEeCKUX  3a7ad B 00JacTu
IPUPOIOOOYCTPOMCTBA M BOJONOJIB30BaHWS, B TOM UHUCIE C MCIOIb30BAHHEM
(YHKIIMOHAJIBHBIX BO3MOYKHOCTEN IPOrPaMMHBIX IIPOAYKTOB

Jlannast komneTeHIs GOpMHUPYETCS CAECAYIOIMMMU JUCIUILUINHAMU:

Cragus HaumenoBaHMs 1UCHUIUIMHBI

1 [IpoexTupoBaHuEe NPUPOAOOXPAHHBIX COOPYKEHUN
OcHoBbI paboThl B nporpamme AutoCAD
MexaHNKa rPyHTOB, OCHOBAaHUS M (DYHJAMEHTBI
OuncTKa NPUPOIHBIX U CTOUYHBIX BOJL
MOHMTOPHUHT MECT XpaHEHUS U 3aXOPOHEHUS OTXOJIOB
OO0paiiieHre ¢ 0TX0aMu IPOU3BOACTBA U MOTPEOJICHUS
['1iposiorust 1 KOMILUIEKCHOE MCII0JIb30BaHHE BOJHBIX PECYPCOB
JKCIUTyaTalys 1 MOHUTOPUHT CUCTEM U COOPYKEHUN
Bo10X03511ICTBEHHBIE CUCTEMBI U BOJIOIIOJIb30BAHUE
M HxeHepHble CUCTEMBI BOJOCHA0KEHNUS U BOJIOOTBEICHUS
[Ipon3BoIcCTBEHHAS NPEIUITIOMHAsSI TPAKTUKA

O|O|N|O|OT|B|W|IN

=
o

-
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3. OBFBEM /IUCHMIIJIMHBI
OO01mas Tpya0eMKOCTh JUCIUILINHBI COCTABIISIET 6 3a4. equHull, 216 gacos.
dopma MPOMEKYTOUHOM aTTECTAllMA ~ DK3aMEH

Buj yue6Hoit paboThit Bcero Cemectp
4acoB Ne 7
OO6m1ast TpyI0€MKOCTh TUCIMILIAHEI, Yac 216 216
KonTakTHas padora (ayAMTOpPHbIE 3aHATHSA), B TOM YHcJIe! 55 55
JIEKIIUHU 17 17
nabopaTopHbIE - -
IIPAKTHYECKHE 34 34
TPYIIIOBBIE KOHCYJIBTAIMN B TIEPHO] TEOPETHUECKOTO 4 4
00yueHHs U IPOMEKYTOUHOH aTTeCTaIun>
CamocrosiTesibHasi paboTa CTyAeHTOB, BKJIIOYas 161 161
WHANBHUIYAJIbHbIE H TPYNIOBbIe KOHCYJIbTALHH, B TOM
qucje:
KypcoBoii npoekt 54 54
KypcoBas pabora
PacuerHno-rpaduueckoe 3aganue
WuuBryallbHOE JOMAIIHEe 3a/laHue
CamocTosTenbHas paboTa Ha MOATOTOBKY K ayIUTOPHBIM 71 71
3aHSATHAM (JICKIUH, TPAKTHYECKHUE 3aHSTHUS, Ta00paTOPHbIE
3aHATHA)
DK3aMeH 36 36




4. COAEP KAHUE JNCHMIIJIMHBI

4.1 HaumeHoBaHMe TeM, HX CO/IEP:KaHNE H 00beM

Kypc4 Cemectp 7

O0BbEM HA TEMATUYECKUI
pasjies 1o BuaaM yaeOHOI

Harpysku, 4ac

=
Ne HaumenoBanue paznena o ; %
/1 (kpaTkoe coziepKaHue) ;) i §
£ 2 g

5 | &=185] 2¢

= |E8| 58| 0&

1. OCHOBHBGIE ITIOHATHUA ITPOEKTUPOBAHNM
OO0mue cBeneHus O cocraBe ©W Topsake paspadorkwm | 0,5
MPOCKTHOMN JIOKyMEHTAIIHH.

OcHOBBI Pa3pabOTKU TEXHOJIOTHYECKOW cxeMbl W BbiOopa | 1.0 2,0 3,0
COOPYKEHHI U 000pYyIOBaHUSI.

2. OCHOBHBIE KOHCTPYKIMOHHBIE U BCIIOMOI'ATEJIbHBIE MATEPHUAJIbI
Koncrpykunonnsie matepuainsl. TpeboBanus K 1,0 | 2,0 3,0
KOHCTPYKIIMOHHBIM MaTepuaiiaM. MeTauimdecKue
MaTepUabl U CILIABHI.

Hewmetannuueckre KOHCTPYKIMOHHBIE MAaTEPUAIIBI. 1,0 1,0 3,0
Opranndeckre KOHCTPYKIIMOHHBIC MaTepHaIbL.

3. INOABEMHOTPAHCIIOPTHOE OBOPYJOBAHUE JJI51 TBEPJIBIX OTXO10OB
YcTpoiicTBa 1 060pyAOBaHUE IS TPAHCTIOPTUPOBAHUS 1,0 2,0 4.0
MIPOMBIIIIICHHBIX O0TX00B. TpyOOIpOBOIHEIN TPAaHCTIOPT
KUJKUX OTXO/I0B. DJIEMEHTHI TPYyOONpOBOIOB. 3anopHas
apmarypa.

TpyOonpoBOAHBIN TPAaHCHIOPT TBEPABIX OTXOJIOB. 1,0 | 2,0 4,0
Y CTaHOBKH JIJIS THIPOTPAHCIIOPTUPOBAHUSI TBEPIBIX

CBIITYYHUX OTXOJIOB.

YcTaHOBKY 71 THEBMOTPAHCIIOPTHPOBAHUSI TBEPIBIX 1,0 2,0 4.0
CBIITYYUX OTXOJI0B. PacueT mHeBMAaTHYECKUX TPAHCTIOPTHHIX

YCTaHOBOK.

['py3onogbeMHbIE MATUHBI 17151 TBEPABIX TPOMBIIIUIEHHBIX 1,0 1,0 4.0
MaTepUasoB.

MaumHbl HeIPEepPHIBHOTO TPAHCIIOPTA TBEPJIBIX OTXO/I0B. 1,0 2,0 4,0
OmnpeeneHre MPON3BOIUTEIILHOCTH KOHBEHepa.

4. OBOPYIOBAHMUE JIs1 UBMEJIBHEHM A TBEPIBIX OTXO40B
O6opynoBaHue JIsl YMEHBIICHHS pa3MepPOB TBEPABIX 1,0 2,0 4.0
otxo70B. [log6op u pacuer aApobminok. Pacuer mapoBoi
MEJIbHHUIEL.

5. AIIIAPATEHI JJIs1 COPTUPOBKHU U KITACCUD®UKAILIMU TBEPIbIX OTXO40B

OobopynoBaHue A1 MEXaHHUECKOW COPTHPOBKH U
KJIaccu(UKaIluu TBEPIBIX 0TX0/10B. Pacuer KOJIOCHUKOBBIX,
OapabaHHBIX TPOXOTOB.

ArnmapaTsl BO31YIIHON U THAPABINYECKON KiIacCU(PHUKAIIMU
TBEPJIBIX OTXO/I0B. MeToAMKa pacueTa BO3AYIIHO-
IPOXOJIHOTO cenapaTopa. PacueT ruipoluKiIOHOB.

1,0

1,0

2,0

2,0

4,0

6,0




6. OBOPYJIOBAHUE JUIS OBOI'AIIEHMA TBEPJBIX OTXOAOB

AmnmapaTsl 17151 000TaleHns TBEPbIX MaTepHAIIOB B 05 | 10 4,0
TSDKEJBIX Cpefax.
OTtcao4HbIe MAIIUHBI TSI KJTaCCU(DUKAIIMHA TBEPIBIX 1,0 2,0 4.0
MaTepualioB, MArHUTHBIE, YIICKTPUUECKHIE CETapaTOpPhI
TBEPJIBIX MaTE-PHAIIOB, OTIPE/ICTICHNE POU3BOJUTEIHHOCTH.

7. OBOPYJIOBAHMUE JJIs1 YBEJIMYEHN S PASMEPOB UACTUIL] TBEPZIBIX

OTXOHAOB

O6opynoBaHue UIsl yKPYITHEHUS TBEPIbIX OTXOJI0B. 05 | 10 4,0

OmnpeneneHre AuamMeTpa Yallld TapeibyaToro rpanysTopa.
OcHoBBI pacueTa 0apabaHHOTO TPAHYIIATOPA.

8. OBOPYJIOBAHUE JUISI CMEHIMBAHMA TBEPABIX 1 XKUAKMX MATEPUAJIOB

CwmecuTend JUisl IOPOITKOBBIX MaTepuaioB. CMeCUTeNn Jis 0,5 2,0 4.0
IUTACTUYHBIX U XKHUJIKHUX Macc
9. OBOPYJIOBAHUE JJISI OYNCTKU CTOYHBIX BO/]
OO6opynoBaHue 111 MEXaHUYECKOW OYMCTKU CTOYHBIX BOJI. 1,0 3,0 4.0
O6opynoBanue 11t PU3UKO-XUMUYECKON U PeareHTHON
OYHUCTKH CTOYHBIX BOJI.
OO6opynoBanue At OMOJIOTHUYECKOM OYMCTKU CTOYHBIX BOJI. 0,5 2,0 4.0
10. COOPYXXEHUA U1 XPAHEHWA U ITEPEPABOTKN OTXOZOB
[1Imako- ¥ 307100TBaJIbl. XBOCTOXPAHMUIIUIIIA. 1,5 3,0 4.0
[TonuroHs! uIst XpaHEHHUS TPOMBIIIICHHBIX OTXOJIOB.
Komnoctuposanue otxo/10B. BeicokoTemneparypHast
nepepadoTKa TBEPABIX OTXO0B. METOIbI OUMCTKH Ta30B
IIpU BBICOKOTEMIIEpAaTYpPHOH nepepaboTKe OTX0/10B
Bcero 17 34 71
4.2. ConepkaHue MPAKTHYECKUX 3aHATHI
Ne HanmenoBanue Tema pakTUYeCKOro K-Bo K-Bo
n/m pasziena AUCIUILUIMHBI (ceMMHapCKOT0) 3aHATHS 4acoB 4acoB
CPC
1 | OcHOBHbIE TOHATUS Pa3paboTka TEXHOJOTHYEKUX CXEM 2 2
IPOEKTHPOBAHUS
2 | OcHOBHBIE KOHCTPYKIIMOHHBIE U | BBIOOP KOHCTPYKIIMOHHBIX 3 3
BCIIOMOTaTeNbHbIE MaTEepPUaIbI MaTepHalioB [yl COOPYKEHUH 1
000pyI0BaHUs
3 | [loxpeMHOTpaHCTIOPTHOE Pacder mogpeMHOTPaHCTIOPTHOTO 9 9
000pyI0BaHUE JUISl TBEPIBIX obopynoBanusi. Beiop
OTXOJIOB KOHCTPYKTHUBHBIX CXEM.
4 | ObopynoBaHue st Pacuer BanKOBBIX M IIEKOBBIX 2 2
U3MEbYECHUS TBEPABIX OTX0/10B | ApoOuiok. Pacuer 6apabaHHBIX
IIAPOBBIX MEJBHUIIL.
S5 | AnmapaTsl Uisi COPTUPOBKHU U Pacuer K010CHMKOBOTO TPOXOTA. 4 4
KJaccU(UKAIUN TBEPIBIX Pacuer GapaGaHHBIX TPOXOTOB.
OTXOJIOB Pacder rugponukiona.
6 | ObopynoBanue s oboraimieHus | Pacuer oTcagoyHbIX MallluH U 3 3
TBEPJIBIX OTXO/IOB KOJICCHBIX aIllapaToB .
7 | ObopynoBanue uig yBenuueHus: | BoiboprapenbuaTsix U 6apabaHHBIX 1 1
pa3MepoB YaCTHUI] TBEPABIX TpaHyIsITOpoB. Pacdyer BaKoOBBIX
OTXOJIOB I'PaHyJISITOPOB.




8 OOGopynoBaHue s Pacuer Mexannyeckux 2 2
CMENIUBAHUS TBEPABIX U CMecHTeneH.
KHJIKAX MaTepUaIOB
9 | ObopynoBaHHE TSI OYUCTKH Pacuer neckoiaoBok 1 ) )
CTOYHBIX BOJI OTCTOWHUKOB. OmpeneneHue
pa3MepoB.
10 | CoopyxeHus 1uisl XpaHEHUS U Omnpezenenne pasMepoB 3 3
nepepaboTKU OTXO0I0B TIOJINTOHOB JIJISl XpPaHEHUSI TBEPABIX
OTXOJIOB
Bcero 34 34

B IMPOLCCCC BBIIIOJIHCHUA KYPCOBOI'O IIPOCKTA OCYIICCTBILICTCA KOHTAKTHAS pa60Ta
06y11a101uer 0CA C IIPCIIOAaBaTCIICM. KOHCYJIBTaI_[I/II/I IMPOBOJATCA B aAyAUTOPHA /M

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI
He npexycMoTpeHbl yueOHbBIM TUIAHOM

4.4. Copep:xanue KypcoBoOro npoeKra’

IMoCpcaAcCTBam BHCKTpOHHOﬁ I/IH(I)OpMaHI/IOHHO-O6paSOBaTeHBHOﬁ CpCAbl YHUBCPCHUTCTA.

IlepeyeHb TeM KYpCOBBIX IPOEKTOB,
HX KpaTKoe cojJep:KaHue

No TEMBbI KYPCOBBIX ITPOEKTOB
1/

1 Pacuer u mnpoexkTupoBaHHWE YCTAaHOBKM JJIsi BO3AYIIHOM Cemapanuu JUCHEPCHBIX
MaTepUasoB.

2 Pacuer u mpoektupoBaHue 000pYyAOBaHMS JUIsl IPOOJIEHMSI TEXHOTCHHBIX OTXOJOB C
UCMOJIb30BaHUEM OyHKEpa, JIEHTOYHOIO KOHBeWepa, BAIKOBOW APOOUIIKH.

3 Pacuer u mpoektupoBaHue 000pyIAOBaHMS JUIsl IPOOJIEHMSI TEXHOTCHHBIX OTXOJOB C
UCIOJIb30BaHUEM OyHKepa, BUHTOBOIO KOHBelepa, HeKOBOM TpOOUIIKY.

4 Pacuer u npoexTHpoBaHue 00OpYyIOBaHUSA Ui OPOOJEHMUS] TEXHOT'CHHBIX OTXOJOB C
WCIIOJIb30BaHUEM DJIEBATOpPa, OYHKEpa, KOHYCHOM JAPOOHMIIKH.

5 Pacuer u mpoexkTupoBaHre 000PYAOBAHUS JUISl U3MENbUEHHS TEXHOT€HHBIX
OTXOJIOB C UCIIOJIb30BaHUEM OYHKepa, BAHTOBOTO KOHBelepa, 6apabaHHON METbHULIBI.

6 Pacuet 1 npoekTupoBanue 000py10BaHUs /ISl PAHYIMPOBAHUS TEXHOT€HHBIX OTXO0JIOB C
UCIOJIb30BaHNEM OyHKepa, BUHTOBOT'O IMUTATEINSI, TApEIbYaToOro rpaHysIsTopa.

7 Pacuer u npoexTupoBanue o60pyaoBaHus Ui (IOTAIMOHHOIO 00OTaIIEHNs OTXOJI0B C
UCIOJIb30BaHUEM OyHKepa, JEHTOUYHOrO KOHBeHepa, (IoTallMOHHON YCTaHOBKH.

8 Pacuer u npoextupoBanue 060pyI0BaHUS IS KJIaCCU(PUKAIIMKA TEXHOTCHHBIX OTXOJIOB C
UCIOJIb30BaHUEM OyHKepa, JeHTOYHOI0 KOHBelepa, BUOPOrpoxoTa.

9 Pacuer u mnpoektupoBaHue 000pPYAOBAaHUS JJsi MPOU3BOJCTBA KOMIIO3UI[MOHHBIX
MaTEPUAJIOB C UCIIOJb30BAHNEM KOHAMIIMOHUPOBAHHBIXTEXHOT€HHBIX OTXO/I0B.

10 | Pacyer u npoekTHpOBaHHE MHEBMOTPAHCIOPTHON YCTaHOBKH BCACHIBAIOILETO JIEHCTBUSA
JUTSL MEJIKOJIUCIIEPCHBIX TBEP/IBIX OTXO/I0B.




11 | Pacuer u npoekTHpoBaHUE 00OPYIOBAHUS TSI MEXaHUYECONH OYMCTKU CTOYHBIX BOJI.

12 | Pacyer u mpoeKkTHpOBaHNE 000PYIOBAHUS JJIsl KOATYJSIIIMOHHON OYHCTKYA CTOYHBIX BOJI.
13 | Pacuer u npoekTupoBaHre 000pyI0BaHUS AJISl peareHTHON OYMCTKU CTOYHBIX BOJI.

14 | Pacyer u npoekTupoBaHue 000pyI0BaHUS JJIsi ONOTIOTHYECKON OUMCTKU CTOUHBIX BOJI.

HcxoaHbIMU JaHHBIMU TSI BEIIOJIHEHUSI KYPCOBOTO MPOEKTA SIBJISIOTCS:

—TE€XHUYEeCKasi MPOU3BOIUTEIIBHOCTh YUACTKa;

—XapaKTePUCTUKU U CBOMCTBA UCXOAHOTO CHIPbS;

—XapaKTePUCTUKUA KOHEUHOU MPOAYKIINH;

—TpeOOBaHUSI K OXPAHE OKPYKAIOIICH Cpe/Ibl.

[Ipu BBITIOTHEHUH KYPCOBOTO MPOEKTA CTYACHT MIPOU3BOIUT:

—pa3paboTKy CXeMbl TEXHOJIOTMYECKOTO MPOIIECCa;

— 000CHOBaHUE BbIOOPA TEXHOJIOTMYECKOTO 000pYA0BaHUS;

— ONMCAaHHUE TEXHOJOTHUYECKOTO MPOIIECCa;

— pacuet u no100p 000PYI0BaHUS, BXOSIIETO B TEXHOJIOTHYECKYIO JIMHUIO.

KypcoBoii mMpOEKT COCTOMT U3 PACUETHO-TNIOACHUTEIBHOM 3alUCKH, KOTOpas
BBITIOJIHAETCST Ha JucTax ¢opmara A4 U JOIDKHA COJEPKAaTh HEOOXOAMMBIE Pa3feibl,
MOJIHOCTBIO OTBEYAIOIIKE JOCTHXKEHHMIO 33aJJaHHOTO pe3ysbTara W rpaduyeckoid 4acTh
(uepTexeit).

['padrueckas yacTb KypcOBOIO MPOEKTA BHINOJIHAETCS Ha popMare Al U pomkHa
BKIIIOUATh H300paX€HHE BCEX DJIIEMEHTOB TEXHOJIOTHUYECKOW cxeMbl (0e3
coOIo/IeHUsl MaciiTada) B BUJIE KOHTYPHOTO H300pakeHHs 00O0pYyJIOBaHUS B
COOTBETCTBUHM C (PYHKIIMOHAJIBHBIMU CBSI3SIMH MEXIY OJJIEMEHTaMH CXeMbl. B
MPaBOM HIDKHEM YIJIy 4YepTexka JOJDKHA ObITh MOMEIeHAa OCHOBHAs HAJAMNCh B
cootBerctBu ¢ ['OCT 2. 104 (rpaduueckuit pokyment). Crnenuduxainus
BBHITIOJIHAETCSI B BUJIE OTACIBHOTO JOKyMeHTa Ha dopmare A4 B COOTBETCTBUU C
['OCT 2.104 (TEKCTOBBIN IOKYMEHT).
JlomyckaeTcsi BBIMOJHEHUE crHenu@UKaluyu Ha ToJie YepTeka HajJ OCHOBHOM
HaJITUCBIO.

B mpaBom HIKHEM yriIy depTeka JO/DKHA OBITh IMOMEIIeHAa OCHOBHAs HAIIUCH B
cootBercTBUM ¢ ['OCT 2. 104 (rpaduueckuit TOKyMEHT).
PacueTHo-mIOsICHUTETBbHAS 3aMKUCKa JOJIKHA BKIIIOUATh Pa3/IeIibl:

e  Bgenenue (1-2 c1p.);

o  Jlureparypnsiit 0630p (25-30 c1p.);

e  lcxomHble JaHHBIC IS IPOSKTHPOBAHUS (BBIAACT MPEITOTABATEND);

e  Pazpabotka TexHosoru4eckoi cxemsl (1-2 c1p.);

e (OOocHoBaHue BHIOOpPa OOOpPYMOBaHHWS M ONUCAHUE TEXHOJIOTUYECKOTO
npoiiecca;

e  Pacuer u noadop 060pyI0BaHuUS;

e  3aKJIIOYCHHE;
bubnuorpaduuecknii cnincok (He MeHee 20 HCTOYHUKOB).

FpaqueCKaﬂ 9aCThb BKJIIOYACT!

1. Texnonoruyeckas cxema mnpoiiecca (popmat Al). Crnenudukanms.



2. UepTex coopyKeHHUs UM 000pyAOBaHHUS C pacuye€THBIMU pazmepamu (dhopmar
Al). Cnenuduxarnmus.
UepTexu 10KHBI ObITH BhIMOJHEHBI B cooTBeTcTBUU ¢ [[OCT 2.104.

4.5. Conep:kaHue pacueTHO-Tpa)uuecKoOro 3aJaHus,
HHIMBUIYAJTbHBIX JOMAIIHUX 32JaHUH

He mpenycMoTpeHO yueOHBIM TIaHOM

5. OHEHOYHbIE MATEPHAJIBI VIS IPOBEJAEHUSA TEKYHIEI'O
KOHTPOJISI, MIPOMEXYTOUYHOM ATTECTAIIMA

5.1. Peanu3zannsa KkoMneTeHui

Komnerennus IIK-2. - Crioco0eH oprain3oBeIBATE U OCYIIECTBIATE IIPOEKTHBIE PA0OTEI
B 00JIaCTH NMPHUPOI000YCTPOMCT-BA M BOJIONOJIB30BAHMUSI, pa3padaTelBaTh KOMIOHOBOYHEBIC
pelIeHns, Noa0UPpaTh MaTepHaIbl U 000PYAOBAHHUE ¢ YIETOM COBPEMEHHBIX JIOCTHIKCHUMN
HAYKH U TEXHUKU

(k00 u hopmynupoeka KomnemeHyuu)

HanmeHnoBaHne HHAMKATOPA JOCTHKEHUS Vcrionb3yembie cpecTBa OIEHUBAHMS
KOMIIETEHI[HU
[1K-2.1. OcymiecTBisieT cuenuanbHble pacueThl U DKk3aMeH, 3aluTa KypcoBOro npoeKTa

BBITIOJIHSIET KOMIIOHOBOYHBIE PEIICHUS TIPU
[IPOEKTUPOBAHUH 0OBEKTOB IPUPOI000YCTPONUCTBA U
BOIOI0JIb30BAHUS

OIIK-2.2. OcymectBasieT mog0o0p 060pyI0BaHUS IS DK3aMeH, 3allluTa KypcoBOro MpPOeKTa
[IPUPOJLOOXPAHHBIX COOPYXKEHUI, 00BEKTOB
PUPOI000YCTPONCTBA U BOJIOTIOJIB30BAHUS C YUETOM
COBPCMCHHBIX KOHCTPYKIIMOHHBIX MaTCpraioB,
WHKEHEPHBIX U TEXHUYECKUX CHUCTEM, MAIIUH U
000pyI0BaHUS

Komnerenmusa IIK-4. - CriocoOeH OpraHu3oBBLIBATH, IUIAHUPOBATH U PEATU30BBLIBATH
pabOTy  WCHOOJHUTEJEH MO  PENIEHUI0 NPAKTHYECKUX 3aJad B 00JIacTH
IPUPOTOOOYCTPONMCTBA W BOJOIOJB30BAHWSA, B TOM UYHCJIE C HCOOJH30BAHHUEM

d)VHKHI/IOHaJII)HI)IX BO3MOKHOCTEH NPOIrpaMMHBIX ITPOJAYKTOB
(k00 u hopmynuposka KomnemeHyuu)

HanmeHnoBaHMe HHAMKATOpPaA JOCTHXKEHHUS lcnionb3yemMble CpeCTBA OLICHUBAHUS
KOMITETEHIIUH

[1K-4.1. TInanupyet u opranusyer padoTy DK3aMeH, 3anmMTa KypcoBOro MpoeKTa
VICIIOJTHUTENIEH

OIIK-4.2. Pemaet npakTu4yeckue 3a1auu OK3aMeH, 3alMTa KypcoBOro MpoeKTa

pHpo1000yCTPOKiCTBA BOAOIOJIB30BAHNUS, B TOM
YHCIIe C UCTIOJIb30BaHHEM (YHKIIMOHAIBHBIX
BO3MOXKHOCTEH MPOrpaMMHBIX MPOTYKTOB




5.2. TunoBble KOHTPOJIbLHBIE 3aJAHNUS VISl IPOMEKYTOYHOM aTTeCTAIUN

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THIMOBBIX 3aaHHUIA)

AJIF IK3aMEHa

No HaumenoBanue CogneprkaHue BOIIPOCOB
1/ paszzelna AUCIHUILTUHBI

1 OcHOBHbBIE TOHATHUSA 1. CocTaB u nOpsIIOK Pa3pabOTKH MPOEKTHON JOKYMEHTAIIHH.

IIPOCKTUPOBAHUSA 2. OCHOBBI Pa3pabOTKH TEXHOJIOTUYECKOH cxeMbl. UTo
HA3bIBACTCS MPUHIUITUAIBHON TEXHOJIOTHYECKON CXEMOH.

2 OCHOBHBIE 1. KoHCcTpyKIIMOHHBIE MaTepualbl. TpeOoBaHUs K
KOHCTPYKLMOHHBIE U KOHCTPYKIIMOHHBIM MaTepUaiaM.

BCIIOMOTaTeIbHbIE 2.Merannuyeckue KOHCTPYKIIMOHHbBIE MaTepPHAIbI.
MaTepuabl 3. HemeTannnueckure KOHCTPYKLIMOHHBIE MaTEpUabl.
4. Oprannyeckue KOHCTPYKIIMOHHbBIE MaTepHAIbL.

3 [Toapémuo-Tpancnoptaoe | 1. TpyOonpoBOgHBIN TPAHCIIOPT IS AKUAKHX OTXOJIOB.
o0opynoBaHue AJis 2. 'uppoTpaHCHOPTHPOBAHHE CHITYYHX MAaTEPUAJIOB.

TBEPJABIX OTXO/0B 3. YcTaHOBKH [T THEBMOTPAHCIIOPTUPOBAHUS CHITYYHX
MaTepUasoB.
4. Metoiuka pacueTa MHEBMOTPAHCIIOPTHON YCTaHOBKHU.
5. CranmoHapHbIe U TIEPEBUKHBIC TPY30II0AbEMHBIE MAIITHBI.
6. MamuHbl HEPEpbIBHOTO TPAHCIIOPTA.
7. Pacyer mapamMeTpoB JIEHTOYHOTO U MJIACTUHYATOTO
KOHBEHEPOB.

4 O6opynoBanue st 1.ByHKepbl BpeMEHHOT'O XpaHEHUs ChIITYYUX MaTepUAIIOB.

U3MENbYCHHS TBEPIBIX Pexxumel nucteueHns MaTepuasoB U3 OyHKEPOB.

OTXOIOB 2. Pacuet HeobxoauMoro od0bema OyHKepa.
3. O6opynoBanue i 1poOIeHUs TBEPIbIX OTXOA0B. BaikoBsie
JPOOHIIKH.
4. O6opynoBaHue Jyisi ApoOIeHUs TBEPIbIX 0TX010B. [1[ekoBbie
TPOOHIIKH.
5. O6opynoBanue ajisi ApoOIeHUS TBEPABIX 0TX0/10B. KoHyCHBIE,
POTOpHBIE MOJIOTKOBBIE IPOOUIIKH.
6. O0opyaoBaHue Il TOMOJIA TBEP/IbIX MaTEPUAJIOB.
OmnpeneneHne NPOU3BOIUTEILHOCTH OapabaHHONW METbHUIIBI.

) Anmnapartsl s 1. O6opynoBanue JuIsl Kinaccu(UKaIMK ChIITYYHX MaTepUaoB.
COPTUPOBKH U [Tnockue u 6apabaHHbIE TPOXOTHI.

KJ1accupukanuu TBepabix | 2. O6opyaoBaHue ISl KacCU(UKALMU ChIITYYUX MaTepUaoB.
OTXO0JI0B Bosznyminblie knaccudukaTopsl.
3. O6opynoBaHue A KIaCCU(PUKAIMH CHITYYUX MATEPHAIIOB.
I'napaBaruexue Kinaccu(puKaTopsbl.

6 OGopynoBaHue aJis 1. Anmaparts! a1 oboramieHus: TBepAbIX 0Tx0/10B. KonecHbie
oOoraieHus TBepabIX CernapaTophl.

OTXOJIOB 2. Anmmapartsl A1 oOoraiieHust TBepAbIX 0TX0A0B. OTCaa0uHbIe
MaIIIHBL.

7 O6opynoBanue st 1. O6opynoBaHnue JUIsl TPaHyJIMPOBAHUS TUCIIEPCHBIX
YBEIUYEHUS pa3MepoB MatepuanoB. OnpeaeneHus JuaMeTpa Jaly TapeabuyaToro
YaCcTHUII TBEPABIX OTXOJO0B | FPaHyJIATOPA.

2. . OGopynoBaHue JUIsl paHyJIMPOBAHUS AUCTIEPCHBIX
MarepuanoB. bapabaHHbIE TPaHYISITOPHI.
8 Ob6opynoBanue s 1. CmecuTtenu Ui CyXHMX M IJIACTUYHBIX Macc.

CMCHIMBAHHWA TBEPALIX U
KUIKHUX MAaTCPUaAJIOB

2. Mexanndeckue 1 MHEBMAaTHYEKHE CMECUTEITN JJI KU AKHUX
Macc.




9 OOGopynoBaHue s 1. O6opynoBanue 1Isi MEXaHHYECKOW OYMCTKUA CTOYHBIX BOJI.
OYUCTKH CTOYHBIX BOJ YCTpONCTBO U IPUHIIUII PAOOTHI.

2. O6opynoBanue 1isi GU3UKO-XUMHUIECKON OYUCTKUA CTOTHBIX
BOJI.

3. o0opynoBaHue AJisl peareHTHOW OYUCTKU CTOYHBIX BOJI.
O6opynoBanue JUIsi OMOJIOTUIECKONM OUHMCTKH CTOYHBIX BOJI.

10 | Coopyxenust st 1. ITonmuroHs! 17151 XpaHEHUs TPOMBIIIJICHHBIX OTXO/I0B.
XpaHeHus U nepepaboTku | 2. KoMmoctupoBaHue 0TX0/0B.
OTX0JIOB 3. BeicokoTeMmneparypHas rnepepadoTka 0TXO/0B.

5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPHAJIOB
JJIS1 3aIIUTHI KYPCOBOI'0 MPOEKTAa

1. Knaccudukanusa otxomoB. TBepapie NPOMBINIICHHBIE OTXOJAbl U HCTOYHHUKU UX
oOpa3zoBanusi. MHOTOTOHHa)KHBIE MPOMBILIUICHHBIE OTXOJbI: COCTaB, HaIpaBICHUS
YTUIN3ALMH.

2. IlepepaboTka  OTXOAOB  TOPHOJOOBIBAIOMIEH  MPOMBIIUIEHHOCTH  (OTXOJbI
yTJIe000TallleHUs], BCKPBILIHBIE U TTOMYTHOU3BIIEKAEMbIE TIOPO/IbI), YEPHON METaJUTypriuu U
TEIUJIOBBIX AJIEKTPOCTAHIIUH.

3. IlyTu nuKBUIAMM W TPEAOTBPAIICHUS OOpa30BaHUS OTBAJIOB MHOTOTOHHAXKHBIX
TBEPJBIX TPOMBIIUICHHBIX OTXOAOB (pEKyJbTUBALMS, 3aKjiaJKka BbIPaOOTAHHBIX
MPOCTPAHCTB, TEOTEXHOJIOTHS).

4.  MHOTrOTOHHaXHbIE  OTXOJbl  HEOPraHWYECKHUX  MPOU3BOJACTB  XUMHYECKOU
MPOMBIIICHHOCTH: BUJbl OTXOAOB M HUX yTWIM3alUSA (OTXOAbl MPOU3BOACTBA CEPHOM
KHUCIIOTHI, (POCHOPHBIX U KATUHUHBIX YI0OpEHUN).

5. Orxonapl HerenepepabOTKH, HEHTEXUMUU U MPOIECCOB Ta3U(UKAIIUN TOTUIUB: BUJIbI
OTXOJIOB U UX MepepadboTKa.

6. [lepepaboTka 0TXOA0B MPOU3BOJICTB MaTEPUATIOB Ha OCHOBE PE3UHBI

7. IlepepaboTka OTXO0JI0OB MPOU3BOJACTB IJIACTUUCCKUX MAcC M U3JICIIMA Ha UX OCHOBE. 8.
[lepepaboTka OTXO0/I0B MPOU3BOJCTB IUIACTUUECKUX MACC M U3JEJIUA Ha UX OCHOBE. 9.
Y1unuzanus u nepepadoTka 0TX0/I0B PACTUTEIIBHOTO ChIPbS.

10. Onpenenenre Kjiacca OMaCHOCTH OTXOJOB: KiaccUUKalMs MO KjiaccaM OMacHOCTH,
MPUHIIUTIBI PACYETHOTO METO/Ia OMIPEACIICHUS KJlacca OMAaCHOCTH.

11. DOxonormyeckn O€30MaCHOE pa3MEIICHUE HEYTHWIM3UPYEMBIX MPOMBIIUICHHBIX
OTXOJIOB: TUIONIAJKU BPEMEHHOI'O0 XPaHEHMS, HAKOIUICHHE MPOMBINIIEHHBIX OTXOJIOB,
TPAHCIIOPTUPOBKA, pa3MEIIECHUE MTOJTUTOHOB.

Kpurepuu oneHnBaHusi KypcoBOro nmpoeKra

Onenka Kpurepun onenuBanus

5 KypcoBast paGora BbIOJHEHAa MOJIHOCTHIO. [IpakTHyeckas 4acTh BBHIOJHEHA B IOJHOM
o0bemMe, g KaxJAOW 3aJayd  TOJY4YEeHbl TpaBWIbHBIE OTBEThl M  CTYJIEHTOM
c(opMyIHpOBaHbl OJIHBIE, 00OCHOBAHHbIE U APTYMEHTUPOBAHHBIE BBIBOJIBL. OdopmiieHne
3aJJaHu} MOJHOCTBIO COOTBETCTBYET NPEIbSABISIEMBIM TPEOOBAHUSIM.

4 KypcoBast paGora BbIOSHEHAa MOJIHOCTHIO. [IpakTHyeckas 4acTh BBIOJHEHA B IOJHOM
o0bemMe, g KaxJAOW 3aJayd  TOJY4YEHbl TpaBUWIbHBIE OTBEThl M  CTYJIEHTOM
copmynupoBanbl BeIBOIbL. OopMiieHne 3aJaHUi B IIEJIOM COOTBETCTBYET NPEIbSIBISIEMbIM




Ounenka

Kpurepun oueHuBanus

TpeOOBAHUSIM.

3 KypcoBass paboTa BbITIONIHEHA MOTHOCTHIO. [IpakTHdeckas 4acTh BBIMIOJNHEHA B TOJIHOM

o0beMe C HE3HAYUTEIbHBIMH OINMOKAMH W CTYAEHTOM C(OpPMYIMPOBAHBI BBIBOJBI.
OdopmiieHne 3aJaHuii B IIEIOM COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHUSM.

2 KprOBaSI pa60Ta BBITIOJTHEHA HE ITOJIHOCTBIO. HpaKTI/I‘leCKaﬂ YHaCThb HC BBIIIOJIHEHA B ITIOJITHOM

IMPCABABIACMBIM TpC6OBaHI/I${M.

o0beMe, HE Cc(HOPMYIUPOBAHBI BBIBOJBI.

Odopmienue 3agaHuii HE COOTBETCTBYET

5.3. TunoBbie KOHTPOJIbHBIE 3aaHUsA (MATEPHUAJIBI)
JJISl TEKYILero KOHTPOJIfA B ceMecTpe

HanmenoBanmne KOMIICTCHII U

KouTposbHble 3a1anus (MaTepuaibl)
JUISL TEKYILETO KOHTPOJISl B CEMECTPE

Komnerenuua  IIK-2. - Cnocoben
OpraHM30BbIBATH U OCVILECTBIATH
IIPOEKTHBIE paboThI B 00aacTu
IPUPOI000YCTPOUCT-BA U
BOJIOII0JIb30BAHUS, pa3padaTeIBaTh
KOMIIOHOBOYHBIE  pelIeHUs,  IOA0MpaTh
MaTepUualibl M 000pYJIOBAaHHE C YYCTOM
COBPEMEHHBIX  JIOCTIIKEHMI  HAYKH W
TEXHUKH

1. CocraB u nopsa0K pa3pabOTKH MPOEKTHOU
JOKYMEHTAIIH.

2. YTO OTHOCHUTCS K TEXHOJIOTHYECKUM Yy3J1aM
TEXHOJIOTHYECKOU CXEMBI.

3. I'pynnsl KOHCTPYKLMOHHBIX MaTepHUajoB,
TpeOOBaHUS K KOHCTPYKIIMOHHBIM MaTepHajaM.

4 Metaminyeckue KOHCTPYKLMOHHBIE MaTepHaJIbl.

5. Hemeramnnueckne KOHCTPYKLIMOHHbBIE
MaTepHallbl.

6. Oprannyeckne KOHCTPYKIIMOHHBIE MaTePHAIIbI

7. TpyOOIIpOBOIHBIN TPAHCTIOPT AJIS KUAKUX
OTXOJIOB.

8. 'mapoTpaHCIOpTUPOBAHUE CHITYYHUX
MaTEepHAJIOB.

9. YcraHOBKH U1 THEBMOTPAaHCIIOPTUPOBAHUS
CBIITyYMX MaTepHaJOB.

10. Llens pacuera MHEBMOTPAHCIIOPTHOM
YCTaHOBKH.

11. CranuoHnapHbIe U NEpeBUKHBIE
Ipy30I0IbEMHBIE MAIIWHEI.

12. MammHbl HENPEepBIBHOTO TPAHCIOPTA.

13. B 4yem cXOACTBO M OTJIMYHE JICHTOYHOTO W
IUTACTUHYATOr0 KOHBEHEPOB.

14. ByHnkepbl BpEMEHHOT'O XpPaHEHUS CHITYUYHUX
MaTepHaloB.

15. PexxumMbl HCTEUEHUST MaTEPUAIOB U3 OYHKEPOB.

16. Jlns kakux MaTepHaoB UCHOJIb3YIOT BAaJIKOBbIE
JPOOHIIKH.

17. Tumnsl meKoBBIX APOOHIIOK.

18. IpoOwiikn yiapHOTO ACHCTBUSI.

19. Tuner 6apaGaHHBIX METBHUII.

20. Yrto o0o3HaA4YaeT «KpPUTUYECKAss CKOPOCTh
BpaleHus 6apabanay 6apabaHHON MEJbHUIIBI.




Komnerennmua  IIK-4. -  CoocobGen | 1. Meroasl kiaccu(uKauy CHITydnX MaTEPHAIIOB.
OPraHU30BbBIBATD, IJIAHUPOBATh u | 2. Kinaccuduxamuss C HCIOIB30BaHUEM IOTOKA
peann30BbIBATh Pa00Ty WCIOJHUTENCH 10 | BO3MyXa, ONPENeICHHE CKOPOCTH  BO3IYIIHOTO
PELICHUIO MPAKTUYECKUX 3aJa4 B 00JacTH | MOTOKA.
IPUPOJI000YCTPONCTBA M BOJIONIONIB30BaHMs, | 3. Kiaccudukamus MaTepuaoB ¢ UCHOIb30BAHUEM
B TOM 4YHCI€ C  WCIOJb30BAaHUEM | MOTOKA JKHUJIKOCTH, OIpPEICNICHHE THAPABINYECKON
(GYHKIMOHATBHBIX BO3MOXHOCTEH | KpPYITHOCTH
IPOrPaMMHBIX IPOJIYKTOB 4. Anmapatsl 17151 000TalIeHus] TBEPIBIX OTXOJ0B C
HCIIOJIb30BAHUEM TSXKEIIBIX CpEl.

5. Ilpunmunsl  oborameHust TBEPABIX OTXOIOB B
annaparax rpaBUTal[IOHHOIO THIIA.

6. OOopynoBanume i  HOIU(PPAKIMOHHOTO
I'paHyJIMPOBAHUS AUCHEPCHBIX MAaTEPUAIIOB.

7. OO6opynoBanue 1  MOHO(PAKIIMOHHOTO
I'paHyJIMPOBAHUS AUCIEPCHBIX MAaTEPUAIIOB

8. IIpuHumn paboTel cMecuTeNnell rpaBUTAIIHOHHOTO
THUIIA.

9. Ilpuniun paboThl CMECUTENEH NPUHYAUTEIBHOIO
IEUCTBUSL.

10. MexaHnuecKue W NMHEBMATHYECKHE CMECHTEIH
IUIs )KUJIKUX Macc.

11. OOGopynoBaHue UIsi MEXAaHHUYECKOW OYUCTKU
CTOYHBIX BOJI.

12.  OOGopynoBanue i  (PUIUKO-XUMHUYECKON
OYHMCTKH CTOYHBIX BOJI.

13. OOopymoBanue Jii pPEAreHTHOW OYHUCTKHU
CTOYHBIX BOJI.

14. OOGopynoBanue ajis OMOJIOTHYECKON OYUCTKH
CTOYHBIX BOJI.

15. Tlonuronsl [yl XpaHEHUS MPOMBIIIEHHBIX
OTXOJIOB.

16. KommocTupoBaHue OTXO/IOB.

17. BeicokoTemnepaTypHas nepepadoTka 0TX0/I0B.

180c00eHHOCTH OUNCTKU Ta30B MYCOPOCKHUTAIOLIUX
3aBOJIJIB.

5.4. Onucanne KpUTEpHeB OLIEHUBAHUS KOMIIETEHUMI U IIKAJIbI
OLICHUBAHMS
[Ipu nmpomexxyTouHOW arrecTanuu B (OpMe SK3aMeHa HCHOIb3YeTCs CIeAyIoas
IIKaja ONCHUBAHMS. 2 — HEYIOBIICTBOPUTEIBHO, 3 — YAOBJIETBOPUTENBHO, 4 — XOpOIIIOo, 5 -
OTJINYHO.
Kpurepusmu oneHnBaHus TOCTUKEHHUM NTOKA3aTENEN ABIISIIOTCSA:

HaumenoBanue Kpurepuii oneHnBanus
IIOKa3aTeJIst
OLICHUBAHUs
pe3ynbTara 00ydeHus
110 TACLIHIIJIMHE
3HaHuA MH(QOPMAIUIO [T IPOBEJCHUS OLECHKH BO3ACHCTBHA Ha OKPYKAIOLIYIO Cpeay IpU
pacIlipeHnH, peKOHCTPYKIIMH, MOJEPHU3ALUH IEHCTBYIOIUX TPOU3BOACTB,
CO3/1aBa€MbIX HOBBIX TEXHOJIOTUH M 000PYAOBaHHUS B OPTaHNU3ALINU




METOJUKY pacueTa 10 OLIEHKE BO3JEHCTBHS Ha OKPY’KAIOIIYIO Cpeny NMpU
pacIIMpeHNH, PEKOHCTPYKIIMH, MOJIEPHHU3ANH JEHCTBYIOINX POU3BO/JICTB,
C03/1aBa€MbIX HOBBIX TEXHOJIOI'HH 1 000pyA0BaHUS

MeTOaBI aHaMI3a 3PGEKTHBHOCTH PabOTHI IPUPOIOOXPAHHBIX 00BEKTOB
MPEIPUATHS U €T0 MOIpa3ielICHUI Ha COOTBETCTBUE TPEOOBAHUSAM 00CCIICUCHHSI
HEOOXOAMMOCTH BHEIPECHHSI 0€30ITaCHOCTH

OCHOBHBIE TTPUHIUITEI 000CHOBAHUS M OCYIIIECTBICHHS BHEPEHHUS Ha MPEATIPHUSITHN
HOBOH TEXHHUKH I 00eCIIeYeHHs IKOJIOTHUYECKOH 0€30I1aCHOCTH

VYMmenus

MOJITOTOBUTH WH(OPMAITUIO JIJIS IIPOBEICHUS OICHKH BO3JICHCTBUS HA OKPYKAFOIIYFO
Cpely IpH PacIIupeHnH, pEKOHCTPYKIINH, MOJEPHU3AINHN TEHCTBYIOIINX
MTPOM3BOICTB, CO3/I1aBaEMBIX HOBBIX TEXHOJIOTHH 1 000pyIOBaHMI B OpraHU3aIIH

AHAJIM3UPOBATh PE3YJIbTATHI PACUETOB IO OLIEHKE BO3/ICUCTBUS Ha OKPY KAIOILYIO
cpelly IIpH paclIupeHNH, pEKOHCTPYKIINY, MOJEPHU3ALIUH IEHCTBYIOIIUX
IPOM3BOJCTB, CO3[JABAEMBIX HOBBIX TEXHOJIOTUH U 000PYAOBaHUS

aHaJTN3UPOBATh dPPEKTUBHOCTE PAOOTHI IPUPOIOOXPAHHBIX 00BEKTOB MPEATPUITHS
U €T0 MoApa3/elICHUI Ha COOTBETCTBHE TPSOOBAHUSIM 00CSCIICUSHUS HEOOXOTUMOCTH
BHEJIpEHUs 0€30MTaCHOCTH

000CHOBATh M OCYIIECTBIATh BHEIPEHUE HA MPENPUATHA HOBOW TEXHUKH JIJIST
00eCIIeYeHNST DKOJIOTHUYECKOH 0€30IaCHOCTH

Hasrpixu

BJIaACHUC METOJaMU ITOAI'OTOBKH I/IH(I)OpMaHI/II/I JJ1d IPpOBEACHHUA OLICHKH
BO3ICHCTBHS Ha OKPYKAIOIIYIO CPEy NMPH PACIIMPEHHH, PeKOHCTPYKIINH,
MOJIEPHHU3AIINH JEHCTBYOIIMX IPOU3BOJICTB, CO3/IaBAEMbIX HOBBIX TEXHOJIOTHI 1
000pyIOBaHUS B OpraHU3aIuK

BJIa/ICHNE HaBBIKAMHU PAacUYeTOB 10 OLIEHKE BO3/IEMCTBUA Ha OKPY’KAIOLIYIO Cpely MpH
pacLIMpeHNH, PEKOHCTPYKLUH, MOJCPHHU3ALUH IEHCTBYIOLINX POU3BO/ICTB,
C03/1aBaeMbIX HOBBIX TEXHOJIOTHH 1 000PYAOBaHHUS

BJIaJICHHE HaBBIKAaMH MPOBEJCHUS aHaM3a YPPEKTHBHOCTH pabOTHI
MPUPOIOOXPAHHBIX 00BEKTOB MPEANIPHUATHS H €T0 MMOpa3IelieHHi Ha COOTBETCTBHE
TpeOoBaHMIM obecriedeHnss He0OXOAMMOCTH BHEJPEeHHUs 0€30MacHOCTH

BJIa/ICHNE HaBBIKAMH OOOCHOBAHUS W OCYIIECTBIICHUS BHEAPEHISI HA IPEAIPUSTHI
HOBOH TEXHHUKH IS 00€CIIEYEeHHs IKOJIOTHUECKON 0€30I1aCHOCTH

OueHka npenojaBaTeIeM BBICTABISIETCS MHTETPAIBHO C YUYETOM BCEX IOKaszaTesei
1 KPUTEPHEB OIICHUBAHMUSI.
Ornenka copMUPOBAHHOCTH KOMIIETEHIIUH MO MTOKa3aTeNt0 «3HAHUMD)

OpraHu3anuu

TEXHOJIOTUH U
o0opymoBaHus B
OpraHu3auu

OopraHu3anuu

1 000pynOBaHUs B
OpraHM3ali, HO
JIOITyCKaeT
HETOYHOCTHU

Kpurepuit YPOBEHb OCBOEHHS U OLICHKA
2 3 4 5

3Hanue He 3naet HenocraTounsrit 3Haer 3HaeT B MOJIHOM
UHpOPMAIIUH JUIS WHGPOPMAITHIO YpPOBEHB 3HAHUI nHpOpMaIHIo s | 00beMe HHPOPMAIIHIO
TIPOBE/ICHUS OLGHKK | VIS IPOBEJCHNUS | HH(OPMALKK [Jist MPOBEICHUSI JUTSL IPOBEJICHHUS
BO3JICHCTBHS HA OLICHKHU MPOBENICHHS OIICHKH | OIICHKH OLIEHKH BO3JICHCTBUS
OKpYJKafoILyto cpejry | BOYICHCTBHSA Ha | BO3NCHCTBUA Ha BO3/ICHCTBHSA Ha Ha OKPY>KaIOLIyI0
[IpH pACIIHpEHHH, OKPY>KaloILyI0 OKPY’KaIOIIYIO CPEY | OKPY>KAIOLIYIO cpeny npu
PEKOHCTPYKIUH, cpefy mpu NpY pacIIupeHNH, cpely mpu pacumpeHuy,

pacuIMpeHu, PEKOHCTPYKLNH, pacuIpeHu, PEKOHCTPYKIIMHY,
MoilepHmaHHH PEKOHCTPYKLUH, | MOAEPHU3ALNH PEKOHCTPYKLNH, MOJEpHHU3aLNN
ACHCTBYIOLIHX MOJIEpHU3AIMN | JICHCTBYIOIIUX MOJIEpHU3AIHN JIEHCTBYIOIIIX
HPOU3BOACTB, JENCTBYIONIMX IPOU3BOJICTB, JENCTBYIOIIMX IPOU3BOJICTB,
CO31aBaCMBIX HOBBIX | pon3BOACTB, CO3/1aBAEMBIX HOBBIX | NPOU3BO/CTB, CO3/1aBaEMBbIX HOBBIX
TEXHOJIOTUH U CO3Jl1aBaEMbIX TEXHOJIOTHH U CO03Jl1aBaEMbIX TEXHOJIOTUH U
000pyZOBaHUS B HOBBIX o0opyZI0BaHMs B HOBBIX TEXHOJIOTHI | 000py/I0BaHUs B

OopraHusanuu




3HaHUE METOIUKU He 3naete HepocratouHbli 3HaeT METOUKY 3HaeT B IMOJIHOM
pacuera 1o OIeHKe METOIUKHU YpOBEHb 3HAHHIA pacdera 1o OleHKe | 00beMe METOJUKY
BO3I[eﬁCTBHﬂ Ha pacuecTa 1o MCTOJUKH pacyeTa BO3CHUCTBHUA HA pacu€Ta 1o OLI€HKE
OKPYKAIOLLYIO CPey oueHKf: o OH?HKC OKPYKAarOIIyIO BO3JEHCTBHS Ha

TP PACITHPEHHH, BO3JCHCTBHS HA | BO3ACHCTBUS HA cpeny mpu OKPY>KaIOIIYIO Cpeny
PEKOHCTDYKIIHH, OKPYKAFOIIYIO OKPY’KAIOIIYIO CPeAy | paclIupEeHHH, TIPH PACIIPEHUH,
MOJICpHU3ALIH cpemy mpu TIPH PACITHPCHHH, PEKOHCTPYKITHH, PEKOHCTPYKIIHH,

g paciMpeHum, PEKOHCTPYKIIVH, MOJICpHU3AIIH MOJICPHH3AINN
JICHCTBYIOLIIX PEKOHCTPYKIIMH, | MOACPHU3AIIUN JIEHCTBYIOIITIX JIEHCTBYIOIIIX
TIpPOM3BOACTS, MOJICPHH3AINH | JEHCTBYIOIINX MIPOU3BOJICTB, TIPOU3BOJICTB,
CO3MABACMBIX HOBBIX | nejicTpyrommux | MPOU3BOICTB, CO31aBaEMBIX CO3/1aBAEMBIX HOBBIX
TEXHOJIOTHH 1 MIPOU3BOJICTB, CO3/1aBAEMbBIX HOBBIX | HOBBIX TEXHOJIOTHMN | TEXHOJIOTHUN U
000py1OBaHHUsI C0371aBaEMbIX TEXHOJIOTHH U 1 000pyIOBaHMS, 000pyIOBaHUS

HOBBIX o0opymoBaHus HO JIOTTYCKAaeT
TEXHOJOTHI 1 HETOYHOCTHU
o0opymoBaHUs
3HaHHE METOJIOB He 3Haer Henmocrarounsrit 3HaeT MEeTOIbI 3HaeT B MOJTHOM
aHaM3a METO/JIbI aHAJIN3A | YPOBCHD 3HAHUUN aHanmn3a 00BeEME METOBI
3 HEKTHBHOCTH 3¢ ()EeKTUBHOCTH | METOJIOB aHAIM3a 3¢ (HEeKTUBHOCTH aHanmusa
paBoThI paboThI a¢dhexTuBHOCTH paboThI 3¢ deKTUBHOCTH
NpHpONOOXpanHEX | MPHPONOOXpaHH paboThI MPUPOJOOXPAHHBIX | pabOoTHI
OGBEKTOR BIX 00BEKTOB MIPUPOIOOXPAHHBIX 00BEKTOB MIPUPOIOOXPAHHBIX
MPEeNnpuATAI U | 0OBEKTOB MIPEIPHUITHSL ¥ €T0 | OOBEKTOB

MNPEONPUITUS U €T0
noApasieyieHui Ha

€ro

NPENPHUATHS U €r0

noApasaeieHu Ha

MIPENPHUATHS U €ro

MOApa3/IeICHU | TOApa3AEIeHUMN Ha COOTBETCTBHUE NoApa3eJeHU Ha
COOTBETCTBHC Ha COOTBETCTBHE TpeOOBaHUSIM COOTBETCTBHE
TpeboBaHHsM COOTBETCTBHE TpeGOBaHUAM obecreueHus TpeGOBaHMAM
obecreyeHus TpeOOBaHUSAM obecrieueHus HEO00XOJUMOCTH oOecrieueHus
HEO0O0XO0MMOCTH obecrieyeHust HEOOXOIMMOCTH BHEJIPEHUS HEOOXOIUMOCTH
BHEJPEHUS HEOOXOOUMOCTH | BHEAPCHHUS 0e30MmacHOCTH, HO | BHEIIPCHHS
0€30IMacHOCTH BHEIPEHUS 0e30IaCHOCTH JIOTyCKaeT 0e30I1acHOCTH
6e30MmacHoOCTH HETOYHOCTH
3nanne  ocHOBHBIX | He 3Haer HenocraTtounsrit 3HaeT OCHOBHEIE 3HaeT B MOJIHOM
MPUHIIUITOB OCHOBHBIX YPOBEHb 3HAHUH | MPUHIIMITBI 00BEME OCHOBHEIE
000CHOBAHUS Y | IPUHIUIIOB OCHOBHBIX 000CHOBAHUS U MIPHUHITUTIOB
OCYIIIECTBIICHUS 000CHOBaHUS U | IPHUHIIUIIOB OCYIIECTBIICHHUS 000CHOBaAHUSA U
BHEJIPCHUS HA | OCYIIECTBICHHUS | OOOCHOBAHHMS W | BHEAPCHHS Ha OCYIIECTBICHUS
MPEANPHUSITUN HOBOW | BHEIPECHUS HA OCYILECTBIICHUS TPEANPUITUN BHEJIPCHUS HA
TEXHUKH JUTSL | TIPEANPUSTHH BHEJIPEHUS Ha | HOBOHM TeXHHKH JUIS | IPEINPUITAN HOBOH
obeceyeHus HOBOI TEXHUKH | MPEINPUATHA HOBOU | oOecrieueHUsI TEXHHUKHU IS
SKOJIOTHYECKOH A TEXHUKH IUIA | DKOJIOTHYECKOM obecrieueHus
0e30IMacHOCTH obecrieueHus obecrieueHus 06€e30MmacHOCTH JKOJIOTHYECKOM
9KOJIOTHYECKOM | AKOJIOTHUECKOM 0e301acHOCTH
0€e3011aCHOCTH 0€3011aCHOCTH
O06wem ocBoenHoro | He 3naer 3HaeT TOJIBKO 3HaeT Marepuan Ob6namaeT TBEpABIM U
Martepuaia 3HAYUTEIILHON OCHOBHOU MaTepHall | JUCLUIUIMHBL B MTOJTHBIM 3HAHAEM
YacTHu JUCHUIIINHBI, HE JTOCTAaTOYHOM Marcpuala
MaTepHala YCBOUI €T0 z[eTaﬂeﬁ oobeMe JUCHHIIIIMHBI, BJIaICCT
JTUCIHHITIUHBI JONOJIHATEIIbHBIMU
3HAHUSIMU

IlonmHoTa OTBETOB HA
BOIIPOCHI

He naet orBeThI
Ha
OOJILIIIMHCTBO
BOIIPOCOB

JlaeT HemoJIHbIC
OTBETHI Ha BCE
BOIIPOCHI

JlaeT oTBETHI Ha
BOTIPOCHI, HO HE
BC€ - TIOJTHBIC

JlaeT monHbIe,
pa3BepHYTHIE OTBETHI
Ha ITIOCTABJICHHBIC
BOIIPOCHI




YeTKoCTh
H3JIOKCHUS U
WHTEPIPETAINN
3HAHUN

Wznaraer H3maraer 3HaHus C W3naraer 3HaHus Wznaraer 3uanus B
3HaHUA Oe3 HAPYIICHUAMH B 0e3 HapyIIeHUH B JIOTHYECKON
JIOTHYCCKOU JIOTHYSCKOH JIOTHYSCKOM TTOCJICAOBATCIIFHOCTH,
MOCICAOBATCIIbBH | MOCIIEA0BATEIIbHOCTH IIOCJIICAOBATCIBHOCT | CAMOCTOATCIBHO UX
OCTH i UHTEPIPETUPYS U
aHATU3UPYS
He Brimonnser Brimonnser Brimonnser
WUTFOCTPUPYET | TOSACHSIOLIME CXEMBI, | TOSCHSIOIIHE MOSICHSOIINE CXEMBbI,
HU3JI0KCHHE HPHMBOJIUT IPUMEPBL, | CXEMBI, IIPUBOIUT MPUBOAUT IIPUMEPHI,
TTOSICHAIOIIIUMU MUIICT YpaBHCHUA IIPUMEPBI, TUILICT MAMICT YPpaBHCHUA
cxeMaMu u XUMHUYCCKUX YpaBHEHHUS PCaKkuru U paCuCTHBIC
npuMepamu, He | PCAKLMH U XAMHYECKHX (opmyJibl TOUHO U
MOJKET pacueTHbie (popMyJIbI peaxIii u aKKypaTHO,
HAICaTh C OIIMOKAMH pacueTHbIe pacKpbIBasi MOJHOTY
ypaBHEHHS dopmyiIsI YCBOGHHBIX 3HAHUI
peaxuuid, KOPPEKTHO U
MIPUBECTU IOHSATHO
pacyeTHbIe
dhopmynsl
Hegepno Homyckaet I'pamoTHO 1 O I'pamoTHO 1 TOUHO
H3J1araet u HETOYHOCTH B CYIIECTBY H3J1araeT 3HaHus,
HUHTEPIIPETUPYE H3JI0KCHUHT U H3JIaracT 3HAHUSA nenaeT
T 3HAHUSA HUHTEPIPETALUN CaMOCTOSTCIbLHBIC
3HAaHUN BBIBOJIEI

OI.[GHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHI/Iﬁ 10 TIOKA3aTEII0 « Y MCHHUS

Kpurepuit YpOoBEHb OCBOCHHUS U OIICHKA
2 3 4 5
YMeHue He ymeer Nwmeer YMeeT noAroToBUTH | YMEET IPaMOTHO U
MTOATOTOBUTH MOATOTOBUTH 3aTpyIHEHUS IPU nHGOPMALIUIO IS B TIOJIHOM 00BbEMe
uHpOpMaLUIO U | UHPOPMAIMIO /UL | TOJrOTOBKE MIPOBEJICHUS OIICHKH | MOATOTOBUTH
MIPOBEJCHUS OLIEHKU | MIPOBEICHUS WHPOPMAIUH JJIs BO3/IeicTBUA Ha UHQOPMAIHIO ISt
BO3/IEIICTBHSA Ha | OLIEHKH MIPOBEICHHUS OKPYKAIOILYIO CpENY | MPOBEICHUS
OKPY>KaIOIIYIO0 Cpely | BO3IEHCTBUS HA OLICHKH IIpH pacIlipEHNH, OLIEHKH
MpH  PacCHIMPEHHH, | OKPYIKAIOILYIO BO3/IEIICTBUS Ha PEKOHCTPYKIIHH, BO3/IeIicTBUA Ha
PEKOHCTPYKIIHH, cpeny mpu OKPYKAIOIIyIO MOJIEPHHU3ALAN OKPY>KAIOILYIO
MOJIEpHU3ALNH pacIipeHnH, cpeny mpu JIEHCTBYIOIINX cpeny mpu
JeNCTBYIOIINX PEKOHCTPYKIIHH, pacirpeHu, MIPOU3BOJICTB, pacMpeHuy,
TIPOM3BOJICTB, MOJIEpHHU3AINN PEKOHCTPYKIIHH, CO3/1aBa€MbIX HOBBIX | PEKOHCTPYKIIHH,
CO3/1aBaE€MBIX HOBBIX | AEHCTBYIOIIHX MOJIEpHU3ALNH TEXHOJIOTHH U MOJIEpHHU3ALHN
TEXHOJIOTHH U | IPOU3BOJCTB, JIEHCTBYIOLINX 000pyI0OBaHUs B JEHCTBYIOLINX
000pyI0BaHUS B | CO37aBaeMbIX TIPOU3BO/ICTB, OpraHu3anuy, HO MIPOU3BOJICTB,
OpraHH3aLHA HOBBIX TEXHOJIOTHH | CO37aBacMBbIX JIOITYCKaeT CO3/1aBaE€MBIX
¥ 000pyIOBaHUS B | HOBBIX TEXHOJIOTUH | HETOYHOCTHU HOBBIX TEXHOJIOTHH
OpraHu3anuu 1 000pyIOBaHUS B 1 000pyIOBaHUS B
OpraHu3aluu OpraHM3aluu
Ymenue He ymeer UcnerTeiBaet YmMmeer YMeeT rpaMOTHO U
aHaAJIN3UPOBATH aHAJIN3UPOBATh 3aTpy/IHEHMSI B aHaJIN3HPOBATH B TTOJTHOM 00beMe
pe3yIbTaThl pe3ynbTaThl MIPOBEICHUH pe3ynbTaThl aHAIM3UPOBAThH
pacyeToB MO OLICHKE | PACyYeTOB IIO aHanmm3a pacyeToB IO OILICHKE | PE3YJIbTaThl
BO3/IEMCTBHA Ha | OLICHKE pE3yJIbTaToOB BO3JEHCTBHA Ha | pacdcToB 110
OKpY>KaloIIyI0 cpe/ly | BO3AEHCTBUS Ha pacyeros 110 OKPYKAIOIyro cpeny | OLUCHKE
IpY  PaACLIMPEHHUH, | OKPYKAIOLLYIO OLICHKE npu  pacumpennn, | BO3ACHCTBHSA Ha
PEKOHCTPYKLUH, cpeny npu BO3/IEMICTBHA Ha PEKOHCTPYKIUH, OKpYKarolllyto
MOJICpHU3AINT pacIIMpeHNH, OKPYKAOIIYIO MO/ICpHU3AINN cpeny npu
JEACTBYIONIHMX PEKOHCTPYKIIHH, cpely npu JEACTBYIOIIMX paciipeHuy,
MIPOU3BOACTB, MOJIEpHH3ALNH pacllipeHuH, IIPOU3BOACTB, PCKOHCTPYKLHH,




CO3/1aBa€MbIX HOBBIX | JICUCTBYIOIIUX PEKOHCTPYKIIVH, CO3/1aBa€MbIX HOBBIX | MOJEPHHU3AINH
TEXHOJIOT U Y | IPOU3BOJICTB, MOJICPHH3AIIHH TEXHOJIOTHIA U | JeHCTBYIOIIX
00opyIOBaHU CO3/1aBa€MbIX JIEHCTBYIOITIX o0opynoBaHus, HO | IPOM3BOJICTB,
HOBBIX TEXHOJIOTMH | IIPOU3BOJCTB, JIOITyCKaeT CO371aBaCMBbIX
1 000pyIOBaHUS CO3/1aBacMbIX HETOYHOCTH HOBBIX TCXHOJIOIUH
HOBBIX TEXHOJIOTUI 1 060pyI0BaHUs
1 000pYTOBaHHS
YmMenue He ymeer UcnsbiTeiBaeT Ywmeer YMeeT rpaMOTHO U
aHaJM3NPOBATh aHaATU3UPOBATh 3aTpyJHEHHUS IIpH | aHAIU3UPOBAThH B TIOJTHOM 00BeMe
3 PEeKTHBHOCTH 3¢ PEeKTHBHOCTH MIPOBEICHUH 3 PEeKTUBHOCTH aHaJTU3UPOBATh
paboThI paboTHI aHanM3a padoThI 3 PeKTUBHOCTH
MIPUPOIOOXPAHHBIX PUPOAOOXPAHHBIX | 3((EKTUBHOCTH MIPUPOIOOXPAaHHBIX paboTel
00BEKTOB 00BEKTOB paboTsI 00BEKTOB IPUPOAOOXPAHHBIX
MIPEATIPUATHS U €70 | IPEATPUATHS U €70 | MPUPOTOOXPAHHBIX | TPEANPHUATHI H €r0 00BEKTOB
nojApasieieHui Ha MoJipa3AcicHuii HA | OOBEKTOB noapasjeneHuit  Ha | IPCAIPHATHA H €TI0
COOTBETCTBHE COOTBETCTBHE OPEANPUATUS U €T0 | COOTBETCTBUE HOAPA3ACICHUH Ha
TpeGoBaHMAM TpeGOBaHUAM HoJpaseieHuii Ha | TpeGOBaHUAM COOTBCTCTBHC
obecreveHust obecneveHus COOTBETCTBHUE obecreyeHus TpeboBaHNM
HEOOXOIMMOCTH HEOOXOIUMOCTH TpeOOBaHUAM HEOOXOIUMOCTH obecrieuenus
BHEJIPEHUS BHEPEHUS obecrieueHus BHEJPEHUS HeobxouMocTH
0e30macHOCTH 0e30macHOCTH HEOOXOIMMOCTHU Ge3omacHoCTH,  HO | SHCAPCHHA
BHEAPECHUA JIOITyCKaeT Oesonacroctn
Oe3omacHOCTH HETOYHOCTH
Ymenne obocHoBath | He ymeer HcnerTeiBaeT YMeeT 000CHOBATH YMeer rpaMoTHO
U OCYIIECTBIIAThH 000CHOBAaTh U 3aTPYTHCHHS MTPU 1 OCYIIECTBIIATh Y B TIOJTHOM
BHE/IpEHHE Ha OCYIIECTBIISTh 000CHOBaHUH U BHEJ[pEHUE Ha o0beme
NpEeANpUATHHA HOBOM | BHEIpEHUE Ha OCYIICCTBIICHUA MIPEeNNPHUITAN HOBOM | OOOCHOBATh U
TEXHUKH I peanpUATUN BHCAPCHUS HA TEXHUKH IJId OCYLIECTBIIATH
o0ecrieyeHusI HOBOW TEXHUKH HpCAIpUATHH oOecnieyeHus BHEJJpEHUE Ha
AKOJIOTHYECKOM s obecrieuenys | HOBOH TEXHHKH 9KOJIOTUYECKON MpeNPUATHN
0e30macHOCTH IKOJIOTHYECKOM AT 06‘30“3‘16}{“’1 0e301macHOCTH, HO HOBO# TEXHUKH
0€e30MacHOCTH IKONOTHICCKOH JOIyCKaeT JUIs 0OecTieYeH st
OesomacHoCTH HETOYHOCTH 3KOJIOTHYECKOM
0e3omacHOCTH\.

Ornenka chopMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKa3aTemo « HaBbIKM

Kpurepuit YPpOBEHB OCBOEHHS U OLICHKA
2 3 4 5
Brnanenne naBbikamm | He Bnageer HcneiTeiBaeT Brnanenue naBeikamMu | Bnagenme
IIOJICOTOBKU HaBBbIKAMHU TPYIHOCTH IpH IOJrOTOBKH HaBBbIKAMHU
nH(pOpMaITUU JUIS | TIOATOTOBKH IOJITOTOBKE nH(pOpMaIUH IS rPaMOTHO U B
MIPOBEICHNs OLIEHKH | WH(GOPMAIUH IS MHGOPMAITUH TS MIPOBEICHUS OIIEHKH | TIOJIHOM O0beMe
BO3JICHCTBUS Ha | MPOBEACHUS MIPOBEICHUS BO3JICHCTBHS Ha IOJIrOTOBKH
OKpY>KaloIIyIO Cpe/ly | OLUEHKHU OLICHKH OKPY’KAIOIIYI0 cpeay | MH(OpMALUU JIIs
IpUd  PaCHIMPEHHUH, | BO3IECUCTBUS HA BO3JICHCTBHS Ha MIPU pACLIUPEHUH, MPOBEICHUA
PEKOHCTPYKIUH, OKPY>KaIOILYIO OKPY>KaIOIILyIO PEKOHCTPYKIUH, OLICHKH
MOJICPHHA3AITIHI cpemy npu cpemy npu MOJICpHH3AITIT BO3JICHCTBHS HA
JNENUCTBYIOLIUX pacUIMpeHun, pacUIMpeHun, JEUCTBYIOLIUX OKPY>KaIOILYI0
MIPOU3BOJICTB, PEKOHCTPYKIIHH, PEKOHCTPYKIIHH, MPOU3BOJICTB, cpeny npu
CO37IaBa€MbIX HOBBIX | MOJICPHU3AINU MOJCPHU3AITIHI CO371aBaCMbIX HOBBIX | PaCIIAPCHHUH,
TEXHOJIOTHH U | JEeHCTBYIOLIUX JIEHCTBYIOIIUX TEXHOJIOTUN U PEKOHCTPYKLIHH,
o0opymoBaHUs B | MPOU3BOJCTB, MIPOU3BOJICTB, 0o0opyIOBaHUS B MOJICpHU3ALINU
OpraHu3aluu CO37aBaeMbIX CO37aBaeMbIX OpraHU3aIH, HO JIEHCTBYIONTUX
HOBBIX TEXHOJIOTUH | HOBBIX TEXHOJIOTHH | JOITyCKaeT MIPOU3BOJICTB,
HETOYHOCTH CO31aBacMBIX




1 000pyTOBaHMS B

1 000pyTIOBaHMUS B

HOBBIX TEXHOJIOTHI

OpraHu3alyu OpraHu3alyu u o0opynoBaHus B
OpraHu3aluu
Brnagenne He Bnanenune HcnsITEIBacT Brnageer naBeikamu | Brageer
HaBBIKAMH PacueToOB | HaBBIKAMHU 3aTpyIHEHUS TIPU pacueToB 1O OLEHKE | HaBBIKAMH
0 OLIEHKE pacyeToB 1o IIPOBEIEHUH BO3AEHCTBUA Ha IpaMOTHO U B
BO3ACHCTBHA Ha OLIEHKE pacyeToB 1o OKPY’KaloILyI0 Cpefy | ITOJHOM o0beme
OKpY’KaroIylo Cpely | BO3AEHCTBUS Ha OLICHKE IIPH PacHIMPEHUH, POBOJHTH
MPU pacIIUPEHUH, OKPY>KaloILyT0 BO3/ICHCTBHS Ha PEKOHCTPYKIIHH, pacueTsl 1o
PEKOHCTPYKIINHY, cpefdy npu OKPY>KaIOILyI0 MOJIEPHU3ALIH OLICHKE
MOJICpHU3AINN pacuMpeHuy, cpeny mpu JEHCTBYIOIINX BO3/ICHCTBUS HA
JeHCTBYIOINX PEKOHCTPYKIINH, pacuMpeHu, MIPOU3BOJICTB, OKPY>KaloIyto
MIPOU3BOJCTB, MOJEpHHU3ALHUN PEKOHCTPYKLNH, CO3/1aBaeMbIX HOBBIX | Cpedy IpHU
CO3/1aBa€MbIX HOBBIX | JACHCTBYIOIIUX MOJEpHHU3ALNN TEXHOJIOTHH U pacuIMpeHuy,
TEXHOJIOTHH U MPOU3BOJICTB, JEHCTBYIOIINX 00opyaoBaHHA, HO PEKOHCTPYKIIHHY,
000pyAOBaHUS CO3/1aBaeMbIX IIPOU3BOJCTB, JOITyCKaeT MOJIEpPHHU3ALIH
HOBBIX TEXHOJIOTHI | CO31aBaeMbIX HETOYHOCTH JEHCTBYOLINX
1 000pyIOBaHUS HOBBIX TEXHOJIOTUH POU3BOCTB,
1 000pyTIOBaHHMSI CO03/1aBaeMbIX
HOBBIX TEXHOJIOTUH
1 000pyIOBaHUS
Bianenune He Bnageer HcnerTeiBaeT Brnageer HaBbikamu | Bmageer
HaBBIKAMHU HaBBIKAMHI 3aTpyAHEHHs NpU | IPOBEICHUS aHajIW3a | HABBIKAMH
MIPOBEICHMS aHATIN3a | IPOBEICHHUS [IPOBEICHUH 3¢ GeKTUBHOCTD TPaMOTHO U B
s} dexTuBHOCTH aHanmsa aHanmsa paboTHI HOITHOM 00BeMe
paboTh 3¢ PEKTUBHOCTD 3P PEeKTUBHOCTH MIPUPOIOOXPAHHBIX IIPOBEAEHUA
MIPUPOIOOXPAHHBIX | PabOTHI paboTsI 00BEKTOB aHaJIn3a
00BEKTOB MIPUPOIOOXPAHHBIX | MPUPOJOOXPAHHBIX | MPEANPUATHS U €ro 9 peKTHBHOCTH
MPEINPHUITUS U €T0 | O0BEKTOB 00BEKTOB nojpa3cicHU  Ha paboThI
HOJpa3/eieHnii Ha | TIPENPUATHS U €r0 | MPEANPHUITHS M €0 | COOTBETCTBHE HPUPOIOOXPAHHBIX
COOTBETCTBHE NoApas/ieJeHuii Ha | moApa3eleHnii Ha | TpeGOBaHUAM 00BeKTOB
TpeGOBaHUAM COOTBETCTBHE COOTBETCTBHE obecreyeHust TIPCAUPHATII M €ro
o0ecrieyeHusl TpeOOBaHUIM TpeOOBaHUIM HEOOXOTUMOCTH ToZipase/ICHIH Ha
HEO0X0IMMOCTH o0ecrieyeHust oOecrieyeHust BHEPEHHUS COOTBCTCTBHC
BHEJIPEHUS HEO0XOUMOCTH HEO00XOIUMOCTH GesomacHoctn,  HO | P eO0BaHIAM
0e30macHOCTH BHE/IPEHUS BHEJIPEHHUS JOTTyCKaeT obecneucHus
Oe3onmacHoCTH Oe3onmacHoCcTH HETOYHOCTH HEOOXOMMMOCTH
BHE/IPCHUS
Oe3omacHOCTH
Bnanenune He Bnaneer UcnniTeiBaeT Bmaneer wHasrikamu | Bnameer
HaBBIKAMHU HaBBIKAMHU 3aTpyAHEHHS IpU 000CHOBaHUS U | HaBBIKAMHU
000CHOBaHUS U 000CHOBaHUS U 000CHOBaHUHU U OCYILIECTBIICHUS TPaMOTHO U B
OCYILICCTBJICHUSA OCYIICCTBJICHHUS OCYIICCTBIICHUU BHCJIPCHUSA Ha | OJHOM 00beme
BHEPEHUS Ha BHEJIPEHUS HA BHEJPEHUS HA NpEANpUsITUA HOBOM 000CHOBBIBATH 1
OpEeANpPUATHNA HOBOM | MpeANnpUsTUr MPENIPUATAN TEXHHUKU Juist | OCYHMECTBICHUM
TEeXHUKH IS HOBOU TEXHUKH JUIS | HOBOM TEXHUKH I | 0OecIeueHust BHEZIpCHHUA Ha
obecrieyeHusI obecrevyeHus obecrieyeHust 3KOJIOTHYECKOM TIpeAPUATHH
JKOJIOTHYECKON 9KOJIOTHYECKON 9KOJIOTHYECKON OesomacHocTH,  HO | HOBOM TCXHHKH
Ge30macHOCTH 6e30MmacHOCTH 0e30MacHOCTH JIOITyCKaeT A obecreyeHus
HETOYHOCTH 9KOJIOTUYECKON

0€e30MacHOCTH




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEHEHUE
6.1. MaTepuajbHO-TeXHHYECKOe o0ecredeHune

No HaumenoBanue crienuanbHbIX OcHaIlEHHOCTD ClielUaIbHBIX TOMEIICHUN U
IIOMEIICHUHN U IIOMEIEHNUN [ MOMEIICHUH JIUIsl CAMOCTOATENbHOM paboThI
CaMOCTOSITENIbHOM pabOThI
1 VYyeOHnas naboparopust i | Crienuanu3upoBaHHas MeOesb, aKBaJUCTUILIATOP Me.,
MPOBEJICHUS nabopatopubix | Becel BJI-120, 1 i, Becet SK-10000WP, npobuinka
3aHATUH, IPYIIIOBBIX U | TpexBaikoBasi, aHanuzaTop «Qxcnept 001»,uonomep -
WHIMBHIYIbHBIX KOHCyNIbTamui, | 500 0a30BbId, uWoOHOMEp Jaboparopubii M-160,
TEKYIIETO0 KOHTPOJIS. konbonarpeBatens ES-4100-3, wmemanka ES-6120,
Memanka MP-25, neus mydenpras [IM-14M, neun
mydensras LOIP LF-7/13G2, npu6op KOK-2, pH-metp
pH-150M, CTEpHUIIN3aTOP BK-30, TEpPMOCTAT,
ycTpoiicTBO  mepememmuBatomee  LS-110,  VI'-2,
dhoromerp KOK-3-01, poroanekrpokomopumerp APEL-
101, mentpudyra madop. OINH-3, mkad cymmabHBINA
CHOJI-04.
2 3am  2JEKTPOHHBIX  pecypcos, | Cnenuanu3upoBaHHas MeOesb, KOMIIbIOTEPHAs TEXHUKA
3/1aHue OMOIHOTEKH. MOJAKIIIOUEHHAs K ceTH «HTepHeT» u uMeroias 10CTyn
B DJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO
cpeny.
3 UuranbHbIi 3aIl yuebHol | Cnenuanu3upoBaHHas MeOeIb, KOMIIBIOTEpHAs TEXHUKA
JTUTEPaTyphl, 31aHUE OUOIUOTEKU. | MOJKIIOUEHHAs K ceTu «HTepHEeT» U UMeroIas JOCTYII
B DJIEKTPOHHYI HH(OPMALMOHHO-00pa30BaTEIbHYIO
cpeny.
4 MeTtoauyeckuii KaOMHET. CrneunanusupoBaHHass  MeOenb;  MYyJbTUMEAUMHBIN

MIPOEKTOP, MEPEHOCHOM IKpaH, HOYTOYK

6.2. JIuleH3UOHHOE ¥ CBOOOHO PpacnpocTpaHsieMoe MPOrpaMMHoe ohecnedyeHue

obOecrieueHus

[lepedeHsb ITUIIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHSIEMOTO MPOTPAMMHOTO

Ne

ITepeueHb JIMLIEH3UOHHOTO
MPOrpaMMHOT0 00ecTieueHusl.

PexBH3UTHI TOATBEPKTAIOMIETO TOKYMEHTA

1 Microsoft Windows 10 | Cornamenne  Microsoft Open Value  Subscription
Kopropatusnas V6328633. Cornamenue aevicteurensro ¢ 02.10.2017 mo
31.10.2023). Horosop MOCTAaBKHU 1o
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional Plus | Cornamenne  Microsoft Open Value  Subscription
2016 V6328633. Cornamenue aevicteurensro ¢ 02.10.2017 mo
31.10.2023
3 Kaspersky Endpoint Security | Cybmunensnonnsiit goropop Ne 102 ot 24.05.2018. Cpok
«Crannaptaerii Russian Edition» nerctBus nuneH3uu 1o 19.08.2020
I'paxxnancko-tipaBoBoit  [loroBop (KonTpakt) Ne 27782
«[TocTaBka mpojaseHUs] TpaBa IOJb30BaHHUS (JIMICH3MH)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk neficTBus
munensud 19.08.2022r.
4 Google Chrome CBoboxno pacmpoctpansiemoe I1O COTrIacHO YCIOBHSAM
JMLEH3MOHHOTO COTJIAIICHUS
5 Mozilla Firefox CBobonHo pacmpoctpansemoe [1O cormacHo ycioBHsIM

JIMOCH3UOHHOI'O COTJIalICHUA




6.3. Ilepevyenb yueOHBIX U3JAHUI M YUeOHO-MeTOAUYECKUX MAaTEPHUAJIOB

6.3.1. OcHoBHas1 TUTEpaTypa

1. Komkun A.W. Pacyer u mpoeKTUPOBAHUE CUCTEM 3AIUTHI OKPYKAOIIENA CPEIBI.
Yacte 1. TeopeTuueckrie OCHOBBI [ DNEKTPOHHBIN pecypc]: yuebHoe nocobue/ Komkun
AN., Kcenodontor b.C., Cniupunonos B.C. — D1ekTpoH. TeKCTOBbIE JaHHBIE. — M.:
MOCKOBCKHI TOCYJapCTBEHHBIM TEXHUYECKUW yHHBepcuTeT nMmeHu H.D. baymana,
2011. — 100 ¢ .— Pexum npoctyma: http://www.iprbookshop.ru/31213. — DBC
«IPRbooks»

2. BeromknH A.I'. OCHOBb HHXEHEPHOW 3alllUTBl OKPYKAOLIEH Cpeabl
[DnekTpoHHBIHN pecypc]: yuebHoe nocobue/ Betomkun A.I'. — D1eKTpOH. TEKCTOBBIE
nanaele. — M.: Wndpa-Umxenepus, 2016. — 456 c¢. — Pexum jgoctyna:
http://www.iprbookshop.ru/51730. — DBC «IPRbooks»

6.3.2. IlepeyeHb TONMOJTHUTEILHOM JIUTEPATYPbI

1. OpnoBa A.M. CoBpemeHHbIE TpPOOJEMBI TBEPABIX OBITOBBIX OTXOJOB
[OnexTpoHHBIN pecypc]: monorpadusi/ OpnoBa A.M., TlomoBa M.H. — DnektpoH.
TEKCTOBbIE JaHHble. — M.: MOCKOBCKHI T'OCYJapCTBEHHBIM CTPOUTEIbHBIN
ynuBepcurer, JIObC ACB, 2010. — 216 «c¢. — Pexum jgocryna:
http://www.iprbookshop.ru/16335.— 9bC «IPRbooks»

2. 3aiineB B.A. IlpombInuieHHass SKOJOTHSA [DIEKTPOHHBIM pecypc]: yueOHoe
noco6ue/ 3aines B.A. — DnexTpoH. TekcToBbie nanubie. — M.: BUHOM. JlaGopaTtopust
3Hanuit, 2015. — 383 ¢. — Pexxum mocryma: http://www.iprbookshop.ru/12265. — 3bC
«IPRbooks»

6.4. [lepeueHb HHTEPHET pecypcoB

1. http://www.ecoline.ru - HudopmannonHslii pecypc «IKOJAWH» COACPHKHUT
Hay4YHbIC, CIPABOYHBIC, METOIUYECKHE M ydueOHbICe MaTepHalbl, IOCBSIIEHHBIC
BOIIPOCaM obecrieyeHus 9KOJIOTUYECKOM 0€30IMacHOCTH, MOBBIIIICHHS
9HEeprod(pPEeKTUBHOCTH SKOHOMHUKH, PACHpPOCTPAHEHHUS HAWIYUYIINX JOCTYITHBIX
TEXHOJIOTHA B KITFOUEBBIX OTPACIISIX TPOMBIITUICHHOCTH.

2. http://lwww .elibrary.ru - HayuHast 3J1eKTpOHHas OMOJIMOTEKA.
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