[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OWO: Makcnmos Anekceit bopMMIHCTEPCTBO HAYKM M BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EJEPALINA

LlomkHocTb: AMpekggp HeBADTRRYE 1P AP BB IO ICAE 1 OMHOE OBPA30OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[arta nognucanus: 10.08.2026 17:58:19

VHMKaNbHbIE MOrDaMMHIE KII0u: «MOCKOBCKHWH MO/INTEXHUUYECKUN YHUBEPCUTET»
8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHU MOJIUATEX)

CDaKYJ'ILTeT XUMUYECKON TEXHOJIOTUM U OMOTEXHOJIOTUH

.Y TBEPXKJIAIO

54/ A.C. Cokou

«26» (henpatin 2026 r.

PABOYASA ITPOT'PAMMA JIMCIUAITJINHBI

Yruauzanus u nepepadoTrka 0TxXo/10B

Hamnpasnenue noaroroBku
20.03.01 «TexnocdepHasi 6€301aCHOCTH

[Tpodunb
«IKoJ0rnYecKas 0e30MacHOCTb U OXPaHA TPYAa»
KBanudukanus

bakauaasp

dopMbl 00yUeHHUS
OYHAas

Mocksa, 2026 r.



Pa3patGorumnk(un):

JOICHT Kad. «Koyoruueckas 6e30MacHOCTh TEXHHUECKHX CHCTEMY,
K.T.H., TOLIEHT /E.}O.CBupumgoBa/

CoraacoBaHno:
3aB. kad. «Ikojorudeckasi 6e30MacHOCTh TEXHUYECKUX CUCTEM,
1.0.H., mpod. = /E.H. Temepesa /



Conep:xkanue

1. Uenu, 3aga4m v nnaHmpyemble pesynbtaTbl 06y4eHMsA No AncumMnInHe

2. MecTo gMCuMNInHbI B CTPYKTYpe 06pa3oBaTeibHON Nporpammbl

3. CTpyKTypa u cogeprkaHue guCcLUnanHbl

3.1. Bwuabl yuebHOM paboTbl M TPYA0EMKOCTb

3.2. TemaTuMyecKuit NnaH UsyyeHmsa NCUMNANHbI

3.3. CopgepkaHune ANUCUMNANHbI

3.4. TemaTWKa CEMMHAPCKUX/NPAKTUYECKMX U N1abOPaTOPHbIX 3aHATUI

3.5. TemaTurKa KypCcOBbIX NPOEKTOB (KypCcoBbIX paboT)

4. YyebHo-meToan4Yeckoe n nHbopmaumnoHHoe obecrneyeHune

4.1. HopmaTtmsHble goKymeHTbl U TOCTbI

4.2. OcHoBHaa nuTepaTypa

4.3. [JononHuTenbHaa aMtepaTtypa

4.4. SneKTpoHHble obpa3oBaTesibHble pPecypchbl

4.5. JIMueH3MoHHOoe 1 cBOOOAHO pacnpoCTpaHAeMoe NPorpaMmHoe obecneyeHne
4.6. CoBpemeHHble NnpodeccmoHasbHble 6a3bl AaHHbIX U MHHOPMALMOHHbIE CMPaBOYHbIE CUCTEMbIS

°°°°<>°oca\l\l\l\lcawc.:-n_,>,,>_,>_'>

5. MaTepuanbHo-TexHUYecKoe obecneveHune 8
6. MeTogunyeckne pekomeHgaumm 9
6.1. MeToanyeckme peKomeHaaLmMn 4na npenoaaBaTens No opraHMsaunm obyyeHma 9
6.2. MeToanyeckme ykasaH1aA ana 06y4aroWwmxcsa no 0CBOEHUIO AUCLMUMANHDI 10
7. ®oHpA, ouEeHOYHbIX CpeacTs 11
7.1. MeTtoapbl KOHTPONA U OLEHUBAHUA pe3ybTaToB 0byyeHusA 11
7.2. LWKana n KpUTepMM OLEHNBAHMUA Pe3yIbTaTOB 0OyYeHMs 11
12

7.3. OugeHouyHble cpeacTBa



1. Heaun, 3a7a4m ¥ IJIaHUpPYyeMble Pe3yJbTaThl 00y4YeHHs M0 AMCHUILIHHE

K OCHOBHBIM 11€715IM OCBOEHMSI AUCLHUIUIMHBI «Y TUIM3ALUA U IIepepaboTKa OTXO0B) CIIEAYyeT
OTHECTH CJIEJYIOLIHE:

- M3yYEHUE METOJIOB MHXEHEPHOIO IOJAXO0Ja IO 3alIUTE COCTABJISIIOIIMX KOMIIOHEHTOB
OKpYXKaloIllel Cpe/ibl U IPENCTABICHUSIM O COOPYXEHUAX IO NepepadOTKU U YTHIIM3ALUK TBEPBIX
OBITOBBIX OTXO0/I0B, @ TAKXKE 3HAKOMCTBO C METO/IaMHU U CPEACTBAM OLIEHKH COCTOSIHUS OKpYXKarolen
CpeZbl M 3alUThI €€ OT aHTPOIIOI€HHOI'0 BO3IEHCTBHSL.;

K ocHoBHBIM 3agadyaM OCBOCHHA OUCIMIIIIMHBI ((YTI/IHI/I?)aI_II/ISI u Hepepa60TKa OTXO0a0B»
CJIelyeT OTHECTH:

— 03HAKOMJICHHE C OCHOBAaMH ITaCIIOPTU3ALUHU U CEPTUPUKALIMUA OTXO0B (IIPOMBILUICHHBIX U
OBITOBBIX) U BTOPHUHBIX ChIPHEBBIX PECYPCOB;

— U3YUYCHUC MCTOAOB CKIIAIUPOBAHUA U XPAHCHUS IIPOMBIIIJIICHHBIX U OBITOBBIX OTXOA0B,

— OCBOCHHE CIIOCOOOB W METOJIOB MepepaboTKH OTXOAO0B (IPOMBIIIJICHHBIX U OBITOBBIX) U
BTOPUYHBIX ChIPEBBIX PECYPCOB.

OOyuenue 1Mo IUCHMIUIMHE «YTHIM3alUs M IepepaboTKa OTXOJOB» HAIPaBIEHO Ha
dbopMupoBaHKE Y O0YHAIOIINXCS CICTYIONINX KOMIICTSHITUH:

Koa n HauMeHOBaHHe KOMIIeTeH M NuaukaTopsl 10CTHKEHUS
KOMIIETEeHIIUH
OIIK-1. CnocobeH yuyuThIBaTh COBPEMEHHBIE NOIIK-1.1. Ymeer npumMeHsTh
TEH/ICHIINH Pa3BUTH TEXHUKU M TEXHOJIOTHI | COOTBETCTBYIOMIMI (PU3UKO-MAaTEMaTHIECCKHMA
B 00nactu TexHochepHoi Oe30MacHOCTH, anmnapar Ipu peleHud NpoPecCUOHATBHBIX
WU3MEPUTEIBHON U BBIYMCIUTEIBHON TEXHUKH, | 3a/1a4
MH(OPMALIMOHHBIX TEXHOJIOTHH MPU NOIIK-1.2. YmeeT npuMeHsTh
pEeIIeHNH TUMOBBIX 3a/1a4 B 00JIacTH METO/IbI aHATM3a U MOACIUPOBAHNUS,
npohecCuOHANBHON e TEIbHOCTH, TEOPETUUECKOI0 U IKCIIEPUMEHTAIbHOIO
CBSI3aHHOM C 3alIUTON OKPYXaroLeil cpellbl U | UCCIIEIOBAHUS NP PEILICHUH
o0OecrieueHreM O€e30MaCHOCTH YEI0BEKa, npoeccroHaNbHBIX 3aa4
2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumnuHa «YTuiu3anuss U nepepadoTka OTXOJO0BY» OTHOCHUTCA K UHCITY Y4YeOHBIX
JUCLHUIUIMH 00s3aTenbHoN yactu broka 1 «luciuumimasl (MOAYNIN)» U BXOJAUT B 00pa30BaTEIbHYIO
porpaMMy MOArOTOBKH OaKanaBpoB.

OTa AUCHUIUIMHA CBsi3aHa co cienyronmumu auctumumaamu OOIT:

«Qxonorus», «OCHOBbI TNPOPECCHOHAIBHON JeATENbHOCTHY, «lIpoMBbIIITIEHHAass 3KOJIOTHs,
«O1eHKa BO3/IEHCTBUS HA OKPY>KAIOLLYIO CPELY».

3. CrTpyKTypa u coaepkaHue IJUCHUILTHHBI

061_[13}1 TPYAOCMKOCTb JUCHUINIMHBI  COCTABJIACT 2 3adeTHBIC CIWHUIbI, T.C. 72
aKaICMHUYCCKHUX Yaca.

3.1 Buabl yueOHoii padoThl U TPY10€MKOCTH

3.1.1. Ounas dpopma oOydeHuUs

Ne B G0l DG KosinyecTBo CemecTpbl
w/n uJ1 y4e0Hoi padoThI qacon 5
1 | AyauTopHble 3aHSTHS 36 36
B ToM uucne:
1.1 | Jleknum 18 18
1.2 | CemmHapCKue/IPAKTHUECKUE 3aHITHS 36 36




1.3

JlaGopaTopHble 3aHATHS

CamocrosiTesbHasi padora

18

18

B ToMm umucie:

2.1

Pedepar

IIpomeskyTouHas arTecTaums

3auet/aud.3auer/sIK3aMeH

3avyeT

3a4CT

Hroro

72

72

3.2 TemaTnuyeckuii NJjiaH U3y4eHUs THUCIHHUNITHBI

(mo popmam oOyueHUs)

3.2.1. Ounas popma oOydeHUs

Pasznenbl/TemMbl
JTUCIHHUIIINHEI

TpynoemMkocTh, 4yac

Bcero

Jlexun

AynuTopHas paéora
T @) ]

[IpakTnu

CemuHap

JlaGopar

PHBIC 3aHITHS
CKasi TIOJrOTOBKA

Kue/
MPAKTHYECKHE

CamocrosiTe
JbHas padora

Tema 1. OOmue cBegeHus 06 OT-
XOIax.

Tema 2. Vcrounukw, Knaccudu-
Kallusik ¥ MEeTOJbl IepepaboTKu
TBEPJBIX OTXOJ0B.

Tema 3. IlepepaboTka OTXOI0B
HEOPTaHMYECKUX MPOU3BOJICTB

Tema 4. IlepepaboTka OTXOI0B
IIPOU3BOJICTBA  OPTaHUYECKUX
MIPOIYKTOB U M3EIIUNA HA UX OC-
HOBE.

Tema 5. IlepepaboTka OTX0I10B
3arOTOBKM W HCIIOJIb30BaHUE
PaCTUTENBHOTO CBIPbS.

Tema 6. IlepepaboTka OTXO00B
TOPHOJOOBIBAIOIIECH  MPOMBIIII-
JICHHOCTH.

Tema 7. TexHomorus mnepepa-
OO0TKM TBEPJIBIX OBITOBBIX OTXO-
JI0B

Tema 8. OcHOBHBIE ITpOLIECCHI U
anmaparsl 1o nepepaboTke TBep-
IIBIX OBITOBBIX OTXOIOB

Tema 9. Ilponeccsl n anmaparsl
nepepaboTKU TBEPIBIX OTXOAOB
MHUKPOJIEKTPOHUKH M OTpado-
TaBIIeil CBOM CPOK OBITOBOM TeX-
HUKH.




Hroro| 72 | 18 | 36 | | 18

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. O01mue cBeaeHus 00 0TX0AAX.

OoOuue ceenenus 06 orxonax. IIpaBoBble OCHOBBI B cepe 0OpalleHus ¢ 0TX01aMu.
Onenka 3¢ ()eKTUBHOCTH BOBJIEUEHMSI TBEP/IbIX OTXO/I0B B MaTE€pUaIbHOE ITPOU3BOICTBO.

Tema 2. UcTOYHNKH, KIaccu(PUKANMA U METOAbI epepadoTKH TBEPAbIX 0TX0/10B.

HcTounuku, Ki1accupuKays 1 METOAbI IepepaboTKH TBEPAbIX OTX0A0B. VICTOUYHHUKH U
KJaccu(UKaIus TBEPAbIX OTXOA0B. MexaHu4ecKkasi, MEXaHOTEPMHUYECKasi U TePMUIECKast
nepepadotka. Oboramenue. PU3NKO-XMMHUECKOE BBIJIEJIIEHNE KOMIIOHEHTOB IPU YYaCTHH KUIKOU
¢dazbl.

Tema 3. IlepepaGoTka 0TX010B HEOPTraHUYECKUX NMPOU3BOACTB

IlepepaboTka 0TX0JJ0B HEOpraHMUECKUX Mpon3BoACcTB. [lepepaboTka 0TX010B
CEepHOKHCIIOTHOTO Ipou3BoJIcTBa. IlepepaboTka 0TX010B MPOU3BOACTBA (POCHOPHBIX yI0OPEHUI.
[TepepaboTka OTXOZ0B NPOU3BOJICTBA KAMIHBIX ya00peHuil. [lepepaboTka 0TX00B IPOM3BOJICTBA
KAJIbLIMHUPOBAHHOMN COJIBI.

Tema 4. IlepepaGoTka 0TX010B NPOU3BOCTBA OPraHNYEeCKNX MPOAYKTOB U U3/1eJINid Ha
HX OCHOBe.

IlepepaboTka 0TX0J0B MPOM3BOICTBA OPTAHMYECKUX MPOIYKTOB M M3/ICIUI Ha UX OCHOBE.
[TepepaboTka oTx010B HedrenepepadboTku U Herexumuu. [lepepaboTka 0TX010B IPOLIECCOB
razudukanuu Torms. [lepepaboTka 0TX0A0B IPOU3BOJICTB MAaTEPUAJIOB U U3JIEJINI Ha OCHOBE
pe3unsl. [lepepaboTka 0TX0/10B MPOU3BOACTB INIACTUYECKUX MAcC M U3/IeIUN Ha UX OCHOBE

Tema 5. IlepepadoTka 0TX0A0B 3arOTOBKH H MCI0/Ib30BaHHE PACTUTEIBHOIO ChIPb.

IlepepaboTka OTXOJJ0B 3arOTOBKH U UCIIOJIb30BaHUE PACTUTENIBLHOTO ChIphs. O0mas
XapaKTEpUCTHKA OTXOJI0B PACTUTEIBHOTO ChIPbsl, MACIITa0bl U COCTOSTHUE UX MCIOIb30BaHUSI.
Hcnonp30BaHnEe OTXOJI0B PAaCTUTENBHOTO ChIPbs B IPOU3BOACTBE CTPOUTENBHBIX MAaTEPUATIOB.
XuMuyeckas nepepaboTKa 0TX0JI0B paCTUTENILHOTO ChIpbs. Llemnono3no-0Oymaxkuoe
npou3BOACTBO. [ uaponu3noe nponsBoacTBo. [Ipon3BoacTBo ynoOpenuii. Tepmudeckas
nepepadoTKa OTXOJI0B PACTUTEIBHOTO ChIpbs. [Inponu3. [Ipon3BoACTBO aKTUBHBIX YIJICH.
Hcnonp30BaHnEe OTXOI0B PACTUTEIBHOTO ChIPbsl B KAUE€CTBE TOIIUBA. J[pyrue HanpaBieHUs
UCIIOJIb30BAaHUS U NEPepabOTKH OTXOJJOB PACTUTENHLHOIO CBIPbSL.

Tema 6. IlepepadoTka 0TX010B rOpHOA00BIBAIOIICH TPOMBILIJICHHOCTH.

[TepepaboTka 0TX0/10B TOPHOAOOBIBAIOIIEH TPOMBITIUIEHHOCTH. [lepepaboTka u
HCIIOJIb30BaHUE COMYTCTBYIOUIMX MOopo. [lepepaboTka 0TX0/10B METAJUTYPrUYECKUX ITPOU3BOJICTB U
TEIJIOBBIX IEKTPOCTAHIIUM.

Tema 7. TexHoJiorusi nepepadoTKu TBepAbIX OLITOBBIX 0TX0/10B

TexHonorus nepepaboTKU TBEPABIX OBITOBBIX 0TX00B. TexHonorus cOopa, yraneHus u
ckinagupoBanus ThO. MacmtaObsl oO6pa3oBanust 1 HopMbl HakorieHus ThO. CocTaB u cBoHCTBa
TBO. Texnonorus coopa ThO Ha MecTax ux obpazoBanus. TexHonorus sBakyauuu THO.
Texnonorus ckinagupoBanus ThO Ha nonuronax. TexHonorus peKyinbTUBALUU TEPPUTOPUN
3aKPBITHIX ITOJIUTOHOB.

Tema 8. OcHOBHBIE IpoLECCHI W ANNAPATHI MO NepepadoTKe TBepAbIX ObITOBBIX
0TXO0/10B



OcHoBHbIE MPOIIECCHl U allllapaThl Mo nepepaboTKe TBEPIbIX OBITOBBIX OTXOJIOB.
Knaccudukanust metonoB nepepadorku THO. Mexannueckue MeTob! (Ipo0ieHue, n3MeIbYeHHE,
uctupanue). buongoruueckre MeTo bl (OKUCICHUE B adpPOTEHKAX, OKUCIeHHEe B OuopuibTpax,
a’poOHOE OMOTEPMUYECKOE KOMITOCTHPOBAHUE | T.J.). XUMHUECKHAE METOIbI (METOIBI
npeoOpa3oBaHus OTXO/I0B MO/ BO3JCHCTBUEM XUMHUYECKIX KOMIIOHEHTOB). TepMUUecKrue METO b1
nepepabotku THO (cxxuranue, mUpoIU3 HEKOMIIOCTHUPYEMBIX (Ppakiuii, CII0EBOE CKUTAHUE
HETOATOTOBJIEHHBIX OTXOJIOB U JIp.).

Tema 9. Ilpouecchl U annaparsl NepepadoTKH TBEPAbIX 0TX010B MUKPOJIEKTPOHNUKH
U oTpadoTaBlIeH CBOW CPOK ObITOBOI TEXHUKH.

[Ipoueccel n annapatsl epepadOTKH TBEPABIX OTXOA0B MUKPOIJIEKTPOHUKH U
oTpaboTaBiIeil cBOi CpoK OBITOBOM TeXHUKH. BbIOOp 1 0600CHOBaHME TEXHOJIOTH-YECKOT0 Iporecca
nepepabotku ThO. Onucanue mponecca nepepadorku THO. Pesxxum pabotel npeanpustus. Pacaer
MPOM3BOIUTEILHOCTH IO TEXHOJIIOTHYECKUM TiepenienaM. Pacuet u BBIOOp OCHOBHOTO
000pyIOBaHUS M anmapaToB JJIsl IEPepaObOTKU TBEPABIX OTXOA0B MUKPOAJIEKTPOHUKH U
oTpaboTaBIIeii CBOI CPOK OBITOBOI TEXHUKHU. 3alIOHEHUE BEIOMOCTH 000pyaoBaHus. Pacuer
NOTPEOHOCTH B HEPreTudeckux pecypcax. OmeHka Bo31eHCTBUS Ha OKPYKAIOILYIO CPEey.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Tema 1. O0Omue cBenennsa o0 0TX0Hax.

Tema 2. Vicrounuky, KIacCH(PHUKAINA U METOJIBI IEPEPAOOTKU TBEPABIX OTXOJIOB.

Tema 3. IlepepaboTKka OTXOA0B HEOPraHUYECKHX POU3BOJICTB

Tema 4. [lepepaboTka 0TX0JJ0B MPOU3BOICTBA OPIrAHUYECKUX MPOJTYKTOB U U3JIEIUM Ha UX
OCHOBE.

Tema 5. [lepepaboTka OTX0JJ0B 3aTOTOBKH U UCIIOJIb30BAHUE PACTUTEIBHOIO ChIPHSI.

Tema 6. IlepepaboTka 0TXOA0B TOPHOI00BIBAIONIEH TPOMBIILIEHHOCTH.

Tema 7. TexHonorus nepepabOTKU TBEPIBIX OBITOBBIX OTXOJOB

Tema 8. OcHOBHBIE POLIECCH U aNMapaThl Mo nepepadboTKe TBEPABIX OBITOBBIX OTXO0/10B

Tewma 9. [Iporieccr u anmapaTsl nepepadOTKH TBEPIBIX OTX0/I0B MUKPOAIEKTPOHUKHU U
oTpaloTaBlIel CBOW CPOK OBITOBOM TEXHUKHU.

3.4.2. JlaGopaTopHble 3aHATUS
He mpenycMmoTrpensl
3.5 TemaTnka KypcoBbIX NPOEKTOB (KypCOBBIX padorT)

He npegycMmoTpeHsl.
4, YueOHO-MeTOAN4YeCKOe U HH(POPMAIIMOHHOE o0ecrieueHne

4.1 HopmatusHble 1oKyMeHTbI 1 [OCTb1

1. CanlluH 2.1.3684-21 "CanutapHO-3IHAEMHOIOTHYECKHE TPEOOBAHMSI K COACPKAHHUIO
TEPPUTOPHUIN TOPOJICKUX U CEITHCKHUX MOCEICHHH, K BOJTHBIM 00bEKTaM, MUTHEBOM BOJIC U MUTHEBOMY



BOJIOCHA0KEHUI0, aTMOC(EPHOMY BO3/1yXY, TOYBAM, KHJIBIM TOMELICHUSIM, SKCILTyaTalluu
IMPOU3BOJACTBCHHLIX, 06I.H€CTBCHHI)IX HOMCH_IGHI/II‘/'I, opraHu3ali U IPOBCACHUIO CAHUTAPHO-
NPOTHBOAHIEMHYECKUX (MTPODYUIAKTUYECKIX ) MEPONPUATHI".

URL:https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21 _territorii.pdf

2. CnpaBounuku HT:

URL:https://www.gost.ru/portal/gost/home/activity/NDT

4.2  QOcHoBHasi TUTepaTypa

1. PomanoBa, C.M. [Iporeccol, anmapatsl 1 000py10BaHUE ISl 3aIUTHI TUTOC(HEPHI OT
MIPOMBINIICHHBIX ¥ OBITOBBIX 0TX0710B / C.M. Pomanoga, C.B. CtenanoBa, A.b. SIpomeBckuii ;
MunucTepcTBO 00pa3oBanus U Hayku Poccun, @enepanbHOe TOCYIapCTBEHHOE aBTOHOMHOE
o0pa3oBaTenbHOE YUpexKAeHUE BhICcIIEro npodec-cuonaibHoro oopazoBanus «KazaHckuit
HalIMOHAJIbHBIN UCCIEA0BATEIbCKUNA TEX-HOJOTHYECKU YHUBEpPCUTET». — Ka3anb : M3narenscTBo
KHUTY, 2012. — 144 c. : un., Tabiu., cxeM. — Pexxum nocryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=260328

4.3  JlomoJHUTEJIbHAS JTUTEPATypa

1. BeromkuH, A. TeXHUKa 1 TEXHOJIOTUS OOpAIIEHUs C OTXOJaMH KHU3HEIesTeIbHO-CTH / A.
Beromkun. — MockBa ; Bonorna : Undpa-Umxenepus, 2022. — Y. 2. Tle-pepaboTka U yTHIN3AIUSA
IPOMBIIIJICHHBIX 0TX0A0B. — 381 c. : wi1. — PexxuM no-cryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=493898

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
D0P ne pazpaboraH.

45 JluueH3uOHHOe ¥  CBOOOJAHO  pacHpoOCTPaHsieMOe  MPOrPaMMHOE
o0ecreyeHue
He npenycmotpeHo.

4.6 CoBpemeHHble npodeccHoOHATbHBIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Koncynprant [lmtoc
URL: https://www.consultant.ru/
2. Undopmannonnas cetb «Texakenepr»

URL.: https://cntd.ru/

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

[IpoBenenue JeKIMil OCYHIECTBISETCS B OOLIEYHUBEPCUTETCKUX AayIUTOPHSX, I/€ IO
BO3MOXXHOCTH MOYKHO TPEAYCMOTPETh JAEMOHCTpPALWi0 (QHUIbMOB, CIAlJOB WM HCIOJIb30BaTh
pa3natouyHble MaTepuansl. IIpakThueckue 3aHATHS C NPUMEHEHUEM MYJIbTHUMEIUNHBIX CPEICTB
npoBoAsTcs B ayautopuu. (OcHaleHa MpoeKTOPOM, SIKPaHOM, CTOJIaMH, CTYJIbSMU, TOCKOH) .


https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.gost.ru/portal/gost/home/activity/NDT
http://biblioclub.ru/index.php?page=book&id=260328
http://biblioclub.ru/index.php?page=book&id=493898
https://www.consultant.ru/
https://cntd.ru/

6. MeTtoauyecKkue peKOMeHAANHU

6.1 MeToauvyeckue peKOMEHIAIUN JIJIsI PENoAaBaTE sl M0 OPraHU3aANN
o0yueHus

OcHOBHBIM TpeOOBaHUEM K MPEMOAABAHUIO TUCIUILIIMHBI SBJISIETCS TBOPUYECKHIMA, TPOOIEMHO-
JTUAJIOTOBBIM TOJXOJ, MO3BOJSIOUINI MOBBICUTH MHTEPEC CTYIEHTOB K COAEP)KAHUIO Y4yeOHOro
Marepuana.

OcHoBHast ¢hopMa U3y4YEHUS U 3aKPEIUICHUs 3HAHUI MO 3TOM MUCHUIUIMHE — JIEKLIUOHHAs,
naboparopHas M npakTuueckasd. [IpenonaBarens JOHKEH IMOCIEN0BATENIbHO BBIYMTATH CTYAECHTAM
pAN JEKUHUHA, B XOJE€ KOTOPBIX CJIEAYeT COCPENOTOYUTh BHHUMAHHUE HA KIIIOYEBBIX MOMEHTax
KOHKPETHOI'O TEOPETHYECKOI0 MaTepualla, a TaKKe€ OPraHU30BaTb IIPOBEICHHUE IPAKTUYECKUX
3aHATUA TakUM OOpa3oM, 4YTOOBI AKTUBU3MPOBATH MBILIUIEHWE CTYACHTOB, CTHUMYJIHPOBATh
CaMOCTOSITENIFHOE H3BJIICYCHHE WMHU HEoOXOoIMMOW HHGOpMAIMM W3 PA3IHYHBIX HCTOYHHKOB,
CPaBHUTEJIBHBIM aHAJIU3 METOJOB pEIICHUH, CONOCTABICHHE IIOJYyYEHHBIX pE3YyJIbTaTOB,
(bOpMYyITUPOBKY U apryMEHTAlIUI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE MPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHHM MO JUCLUIUIMHE COCTaBIIAIOT JIEKIMHU. B mponecce oOyueHus
CTYJCHTOB HCIOJB3YIOTCS PAa3IUYHBbIC BUABI YUYEOHBIX 3aHATUH (AyIUTOPHBIX U BHEAYIUTOPHBIX):
JICKIMH, CEMUHAPCKUE 3aHATHS, JTaOOpaTOpHbIe paboThl KOHCYJIBTAIIMH U T.JI. Ha mepBoM 3aHATHH TIO
JaHHOW y4eOHON IUCHUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C IMOPSJIKOM €€ H3Y4EHHUS,
PACKpBITh MECTO M POJIb JUCUUIUIMHBI B CUCTEME HAYK, €€ MPAKTUYECKOE 3HA4YECHHE, JOBECTH [0
CTYIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipr moAroTOBKE K JIEKIIMOHHBIM 3aHATHSAM IO KypCy HEOOXOAMMO MPOAYMaTh IJIaH €ro
MIPOBECHUS, COJEP)KAHUE BCTYNHUTEJIbHOW, OCHOBHOM M 3aKJIOUMTEIBHOM YacTU JIEKLHH,
O3HAKOMHUTHCSI C HOBHHKAMH Y4YeOHOH W METOAMYECKOW JIMTEpaTypbl, IyOJHKAIHSIMA
MIEPUOJUYECKON II€YaTH M0 TeME JIEKIMOHHOIO 3aHATHs, OINPENCIUTh CPEACTBA MaTepHalbHO-
TEXHUUYECKOTo 00ecnevyeH s JIEKIIMOHHOTO 3aHATHUS U MOPSIOK UX MCIOJIb30BaHUS B XOJE YTEHUS
JIEKUMU. Y TOYHUTH IUIAH MPOBEACHUS NMPAKTUYECKOT0 3aHATHUS I10 TEME JIEKLIUU.

B Xxoze neKIMOHHOro 3aHATHS MpenojaBareib JOHKEH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI,
O03HAKOMMUTH CTYACHTOB C IIEPEYHEM OCHOBHOU U JOTOJIHUTEIBHON JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTrynurtensHON yacTH JIeKIIMU 000CHOBATH MECTO M POJIb M3y4aeMOl TeMbI B yueOHOI
JUCLUILJIMHE, PAacKphITh €€ MpakTUYecKoe 3HaueHue. Eciu uuraercs He mepBas JEKIUS, TO
HE00X0IUMO YBA3aTh €€ TEMY C ITPeIbIAYIIEH, He Hapyllasi JJOTUKHU U3JI0’KEHUS yueOHOIro MaTepHara.
Jlekuuio cieayeT HauMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KPYyr TeX BOIIPOCOB,
KOTOpBIE B €€ X0/€e OyyT paCCMOTPEHBI.

B ocHOBHOI wacTu JIeKUMH CJIEeIyeT pacKkpbiThb CoOJepkKaHWe Y4eOHBIX BOIPOCOB,
AKIICHTUPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX KAaTErOpWsX, SBICHHUSIX H Ipoleccax,
0COOEHHOCTSX UX MpPOTeKaHus. PacKpbIBaTh CYLIHOCTh U COAEP)KaHUE PA3IMYHBIX TOUEK 3PEHUS U
Hay4yHBIX TIIOAXO/JOB K OOBSCHEHHIO TeX WM MWHBIX SBIeHMH U mpoueccoB. Cruemyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HUIMIO MO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[IpuBoauTh mpuMepsl. 3afaBaTh IO XOIY HM3JIOKEHHUS JIEKIIMOHHOIO Marepuana PUTOPUYECKHE
BONPOCHl W CaMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AaKTHUBU3ALMUHU MBICIUTEIBHON
JIEATEIbHOCTH CTYJAEHTOB, NOBBIIICHHI0 WX BHUMaHUA W HHTEpeca K Marepuany JIEeKIUH, €€
conepxanuto. IlpenonaBaTens JAOKEH PYKOBOAUTH PabOTON CTYIAEHTOB MO KOHCIIEKTHPOBAHHUIO
JIEKIIMOHHOTO MaTepuaja, MOoAYEepPKHUBAaTh HEOOXOJUMOCTh OTpPaXKEHHs B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOU TeMbl, 0CO00 BBIETSISE KATerOPUITHBIN amnmapar.

B 3akmrounTenbHOM YacTu JeKUMU Heo0X0uMO COpMYyIUPOBaTh 00IME BHIBOJBI IO TEME,
PaCKpBIBAIOLINE COEPKAHNE BCEX BOIIPOCOB, MIOCTABICHHBIX B JIEKIIMU. OOBSBUTH IUIaH 0YEPETHOTO
CEMHHApPCKOT0 HWJIM J1a0OpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJAllMd IO TMOJTrOTOBKE
CTYACHTOB K CEMHHapy WU JlabopaTtopHoil pabore. OnmpenenuTb MECTO M BpeMsl KOHCYJIbTalluU
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CTYAICHTaM, MOKEJaBIIUM BBICTYIIUTh HAa CEMHHApe C JOKJIagaMH M pedeparaMu MO aKTyaJbHBIM
BOITPOCAaM 00CYKIaeMO TEMBI.

Lenb mpakTUYeCKUX U Ja00PATOPHBIX 3aHATHI — 00ECIIEUUTh KOHTPOJIb YCBOSHUS Y4€OHOTO
Marepualia CTy/IeHTaMH, pacIMpPEeHne U yriyOJieHHe 3HaHUH, TOTYIEHHBIX MU Ha JICKIUAX U B X0/1€
camMoCTOsTeNbHOW pPaboThl. [loBbimeHHEe >PPEKTUBHOCTH MPAKTHYECKUX 3aHATHHA JOCTHraeTcs
IIOCPE/ICTBOM CO3/[aHUSI TBOPYECKOW OOCTaHOBKHM, PAacCIIOJIaralolleil CTYJEHTOB K BBICKAa3bIBAHUIO
COOCTBEHHBIX B3IJISIOB M CYXAEGHUH IO O00CYXJaeMbIM BOINPOCAM, KEIAHUIO y CTYICHTOB
1opaboTaTh y IOCKU IPH PELICHUH 3a/1ad.

ITocne Kax7goro JEKIHMOHHOTO, J1a0OpPaTOPHOTO U IPAKTUYECKOTO 3aHATHUSA CHENaTh
COOTBETCTBYIOLIYIO 3allMCh B XXypHAJaX ydeTa IMOCEMIaeMOCTH 3aHSATHH CTYAEHTaMH, BBUICHUTH Y
CTapoOCT Y4E€OHBIX TPYIIl MPUYUHBI OTCYTCTBHUS CTYJACHTOB Ha 3aHATHX. [IpOBOAUTH rpyNIOBBIE U
WHIMBHIyaJIbHbIC KOHCYJIBTALUK CTYIEHTOB MO BOIPOCAM, BOSHUKAIOIIUM y CTYJICHTOB B XOJI€ MX
MOJTrOTOBKH K TEKYIIEH M MPOMEKYTOUHOM aTTECTAIlMK 10 y4eOHOW AUCIUILTNHE, PEKOMEHI0BATh B
HIOMOIIb y4eOHBIE U IPYTHUE MaTePHAbl, a TAKXKE CIIPABOYHYIO JIUTEPATYpYy.

OueHka BbICTaBIIETCA IPENOAAaBaTENEM 1 O0OBSIBIIAETCS TOCIIE OTBETA.

[IpenoxaBaTenb, NPUHUMAIOIINA 3a4€T WIM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCThH 3a
NPaBUIBHOCTH BBICTABJICHHUS OIICHKH.

6.2 Meroanueckue yKa3aHHs AJIsl 00y4aIOIIUXCsl 0 OCBOEHHIO THCIMTLTHHBI

Pa6ota CTYJACHTA HAlIpaBJICHA Ha:

. W3YYCHHUE TEOPETUYECKOTO MaTrepualia, MOJATOTOBKA K MPAKTHUYSCKUM 3aHSATHUSAM H
BBINOJIHEHHUE MTPAKTUYCCKUX pabOT

. MOJITOTOBKA u BBITTOJTHCHHE TECTUPOBAHUS c HCIIOJIb30BaHUEM
00111e00pa30BaTeIbHOTO IMOPTAJIa

. HamucaHue pedepara no NpeIoKeHHON TeMe

CamocrosarenbHas paboTa CTYIEHTOB IpeJCTaBisseT co00il BaxHelllee 3BEHO y4eOHOTro
mporiecca, ©0€3 TMPaBWIBHOW OpraHU3allud KOTOPOTO OOYYaIOIIMICS HE MOXKET ObITh
BBICOKOKBAJIN(PUITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOJKEH NMOMHHUTh, YTO HaYMHATh CaMOCTOSITENIbHBIE 3aHATUS CIEAYET C IEePBOI0
CeMecTpa U MPOBOAMUTH UX PEryisipHO. OYeHb BaXKHO NPUIOKUTH MAKCUMYM YCHJIU, BOJIH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJHON HATPY3KOW ¢ IEPBOTO JHS.

He cnenyer oTkiagpiBaTh paboTy TakXke H3-3a HEpaOOYEro HACTPOCHHUS WIIM OTCYTCTBHUS
BIOXHOBeHMs. HacTpoeHne HykHO co3zaBath caMoMy. [ToHMMaHNe HEOOXOAMMOCTH BBIMOIHEHUS
paboThl, 3HaHUE LIEJIH, OCMBICIIEHUE NEPCTIEKTUBbI OJIArONPUATHO BIMSIOT HAa HACTPOCHHUE.

Kaxxaplif CTyA€HT AOKEH caM IUIaHMpPOBAaTh CBOIO CAMOCTOSITEIbHYIO paboTy, MCXOns U3
CBOMX BO3MOXKHOCTEH M NPHOPHUTETOB. DTO CTUMYJIUPYET BBIOJHEHHE palboThl, co3gaeT Oolee
CIOKOWMHYIO0 0OCTaHOBKY, YTO B UTOT€ MOJOXKHUTEIBHO CKa3bIBa€TCA Ha YCBOEHUU MaTepHuaa.

BaxHo mosiHee yyecTb 00CTOSTENLCTBA CBOEH PabOTHI, YSICHUTB, YTO SBISETCS IJIaBHBIM Ha
JAHHOM JTare, KaKylo IOCJeI0BaTeNbHOCTh pabOThl BHIOPATh, YTOOBI BHIIOJHUTH €€ JIy4dlle U C
HAauMEHBIIMMH 3aTpaTaMH BPEMEHU U SHEPTUU.

Jnst TutogoTBOpHOM pabOThl HEMAJIOBAKHOE 3HAYEHHWE HWMEET OOCTaHOBKA, OpraHU3aIus
pabouero mecta. Hy)xHO 10OUTBCS, 4TOOBI MeCTO pabOThI MO BO3MOXHOCTH OBUIO MOCTOSIHHBIM.
Pabota Ha IpUBBIYHOM MecTe JienaeT ee 6osee m10g0TBOpHOM. [IpoyKTUBHOCTE pabOTHI 3aBUCHUT OT
IIPaBWJIBHOTO 4YEpENOBaHUA TpyAa W oTApixa. [loaTOMy Kaxzaple yac WM JBa CIEAyeT AelaTh
nepepblB Ha 10-15 mMuHyT. BBIXOAHBIE NHM JIydllle TMOCBSATUTH AKTUBHOMY OTIBIXY, 3aHATHAM
CIIOPTOM, ITPOT'YJIKAMHU Ha CBEXXEM BO3JyXe U T.J. Jlake NepEeKIIIOUEeHUE C OJJHOTO BH1a YMCTBEHHOU
paboThI HA IPYTOi MOXKET CITYKUTh aKTUBHBIM OTJIBIXOM.

CTyneHT [AOJKeH HOMHHUTb, 4YTO B TIpolecce OOy4YeHHMsS BaKHEHIIYIO pOJb HIpaer
camocrosTenbHas padota ¢ kHurol. Hayuntbcst pabotarh ¢ KHUTON — BaskHEHIIIasl 3a/1a4a CTYACHTA.
be3 aToro HaBbika OyeT Upe3BbIYAHO TPYAHO U3ydaTh IPOrPAMMHBII MaTepuall,  MHOI'O BpEMEHU
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OyIeT MmOTpayeHoO HepaluoHanbHO. PaboTa ¢ KHUTOW CKIaIbIBaeTCs W3 yMEHHUS MOI00paTh
HEOOXO/JMMBbIC KHUTH, Pa300paThCsi B HUX, 3aKOHCIIEKTHPOBaTh, BBHIOpATh TJIABHOE, YCBOUTH M
MPUMEHHTH Ha TPAKTHKE.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJS U OLlEHNBAHUA Pe3yIbTATOB 00y4eHH s

Jlo naTsl IpoBEAEHUS POMEKYTOUYHON aTTECTALIMU CTYEHT J0JKEH BBIIOIHUTH BCE pabOThI,
MPElyCMOTPEHHBIE HACTOAIIEH pabouel mporpaMMoii TUCHUTUIHHEL. [IepeueHs 00s3aTeNbHBIX padoT
1 opMa OTYETHOCTHU IPEACTABICHBI B TaOJIHIIE.

[lepeuens o00s3aTeNbHBIX padOT, BBINOJHIEMBIX B TEYEHHE CEMECTpa IO JUCIUILINHE
«[Ipotecchl u anmnaparsl nepepadboTKH OTXO0BY

Bun pabotst @dopMa OTYETHOCTH U TEKYIIETO KOHTPOJIA
[IpakTnueckue OdopmnenHsie BBIIIOJIHCHHBIE IIPaKTUYECKHE pabor,
paboTHI MPEAYCMOTPEHHBIX pabodeil MmporpamMMoil IHUCHUILUIMHBI C OTMETKOM
MPEToIaBaTelNsi O BBIMOJIHEHUH, €CITM BBITOJHEHBI U OQOPMIICHBI BCE
paboTHI.
Pedepar [IpenacraButh pedepar mno BbIOpAaHHOH TeMe€ C OICHKOMU

mpenojaBaTelns MO pe3yibTaraM MpenacTaBieHus pedepara B Gopme
MPE3CHTAIMH U Ha OyMa)KHOM HOCHUTEJIE.

TectupoBanue Onenka mpenojpasaTels, €CIM pPe3yiabTaT TECTUPOBAHMS IO

mkaje cocrasiser ooiee 41 %.

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

7.2.1. lllkana oueHuBanus pedepara

[IIkana oneHnBaHUs Onucanue

OtinyHO Beimonnensl Bce TpeOoBaHMsS K HalMCaHUIO M 3amuTe pedepara:
obo3HaueHa mpobiemMa W OOOCHOBaHa €€ aKTyaJIbHOCTb, MPOBEICH
aHaJU3 Pa3IMYHBIX TOYEK 3pPEHUS HAa paccMaTpUBaeMyro MpoliieMy U
JIOTUYHO H3JI0KEHa COOCTBEHHAs TO3UIIMSL, COPMYITUPOBAHBI BBIBOIBL,
TeMa PacKpbITa MOJHOCTHIO, BbIJIEpKaH 00bEM, COOII0IEHBI TPEOOBAHMS
K BHeIHeMy oO(QoOpMIIeHHIO0, JaHbl TpaBUIbHBIE OTBETHl Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI.

Xopomo OcHoBHbIe TpeOoBaHUs K pedepaTy U ero 3aliuTe BHIIOJIHEHbI, HO MpU
9TOM JOMYIIEHbl HENOYETHL. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
M3JI0’)KEHUU MaTepHalia; OTCYTCTBYET JOrHYecKasl MOCiIe0BaTeIbHOCTh
B CYXKICHHUAX; HE BBIICpX)aH 00bEM pedepara; UMEIOTCS YIYIIEHUS B
opOpMIICHHH; Ha JOMOJIHUTEIbHBIE BOMPOCHl MpPH 3alIUTE JaHbl
HETOJIHBIE OTBETHI.

Y 10BIETBOPUTEIBEHO HmeroTcst cylecTBeHHbIE OTCTYIUIEHUsI 0T TpeOoBaHMil k pedepary. B
YaCTHOCTH, TEMA OCBELICHA JIMIIb YACTUYHO; JOMYIIEHbl (PaKTHUYECKUE
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OLIMOKH B COZIEpP’)KaHUH pedepaTa WK MPH OTBETE HA JOTOIHUTEIbHbIC
BOITPOCHI; BO BPEMsI 3aIIUTHl OTCYTCTBYET BHIBOJI.
HeynosnersoputensHo | Tema pedepara He packpbiTa, OOHapyKUBAeTCs CYLIECTBEHHOE
HETIOHWMAaHHUE MPOOJICMBI.

7.2.2. lllka/1a ONeHNBAHUS TECTHPOBAHUSA

P€3yJ'IBTaT TCCTUPOBAHUA OLICHUBACTCA 10 HpOI.[GHTHOfI HIKaJIC OLICHKH.

Onenka KonuuecTBO npaBMIIbHBIX OTBETOB
OTJINYHO ot 81% no 100%
XOpOILIO ot 61% 1o 80%
YAOBJIETBOPUTEIHLHO ot 41% no 60%
HEY/I0BJIETBOPUTEIHHO 40% m MeHee MPaBWIbHBIX OTBETOB

7.2.2. Onucanue nokasareJieil 1 KpuTepreB OLleHUBAHUS KOMIIeTeHUMH, GopMupyeMBbIX
110 UTOTraM OCBOCHHS JMCHUILIHHBI (MOAYJIs1), ONIMCAHUE IKAJ OLCHMBAHUS.

[Toka3zaTenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3JIMYHBIX dTarmax ux (OpMUPOBAHHUS SBISIETCS
JOCTHO)KEHUE 00YUYaIOIMMUCS TIIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUs IO AUCHUILUIMHE (MOIYJIIO).

NOIIK-1.1. Ywmeer IIPUMEHSATH
COOTBETCTBYIOLIUI ¢bu3nKO-MaTeMaTHIECKUIA
anmapart Ipy peleHud MpoPecCHOHANBHBIX 3a/1a4
3auyTeHo HNOIIK-1.2. VYmeeTr npuUMEHSTH METOMbBI
aHaluM3a M MOJCIUPOBAHUSA, TEOPETUUYECKOIO H
AKCIIEPUMEHTAILHOTO HCCIIEIOBaHUS npu
peeHnH mpopecCuOHABHBIX 3a1a4

NOIIK-1.1. He yMmeer npHUMEHATH
COOTBETCTBYIOIINI (bu3UKO-MaTeMaTHYECKUN
anmapar npu pelieHnu Npo(eccuoHaNbHBIX 3314
Hesaureno NOIIK-1.2. He ymeeT npuMeHSATbh METOIbI
aHaJIM3a M MOJEIMPOBAHUS, TEOPETHUYECKOIO U
9KCHEPUMEHTAIBHOIO HCCIIEIOBaHUS npu
peleHny mpopecCuOHATBHBIX 3a1a4

7.3  OueHo4HbIe cpeCcTBa

7.3.1. Tekymmii KOHTPOJIb
IIpumep TecTOBBIX 3a1aHUI:

1. JInst mosrydeHus U3 KYCKOBBIX OTXOJIOB MEJTKOIMCIIEPCHBIX (PAKIINH KPYITHOCTHIO MEHEe
5,0 MM HCIIOJIB3YIOT:
a) B3pbIBHOE U3MEIIbYCHHUE;
0) momon;
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B) KPUOI'€HHOE U3MENIbUCHUE.

2. I'poxouenue — 3to:
a) TIpolLecc pa3aeNIeHHs 10 pa3MepaMm 3epeH OTXO0/I0B;
0) U3MeNbYeHNE OTXO/I0B B IIAPOBBIX OapaOaHHBIX APOOHIIKAX;
B) ITPOIIECCHI M3MEIBYCHHUS OTXO0JI0B, COIPOBOXKAAIOIINECS 3HAYUTEIIFHBIM YPOBHEM LIyMa.

3. dusnueckue crocoObl BUOBOM cenapalui 0TX0/I0B OCHOBaHbI Ha:
a) (PU3UKO-XUMHUYECKUX CBOMCTBAX MaTePUAJIOB;
0) ucnosb30BaHUM (PU3MUECKUX IPUOOPOB AJIs aHAIM3a COCTaBa OTXOJIOB;
B) pa3IMUYMsAX MAarHUTHBIX, JEKTPHUECKUX U IPYTUX (PU3UUECKUX CBOMCTB OTXO/OB.

Tembl pedepaTos:

1. Ananu3 paGoThI MPEANPHUATHS IO TTEPePadOTKE TBEPABIX OBITOBBIX OTXOJIOB METOJIOM
a’pPOOHOTO OMOKOMIIOCTUPOBAHUS.

2. Ananm3 paboThl MPEIIPUATHS 1O TepepaboTKe KPYIMHOTaOaAPUTHBIX OBITO-BBIX
OTXOJIOB.

3. Ananm3 paboThI MPEIIPUATHS 110 TepepaboTKe 0TXO0I0B MUKPOIJIEKTPOHU-KU U
oTpaloTaBuIel CBOW CPOK OBITOBOM TEXHUKHU.

4, Pacuer u BEIOOP OCHOBHOT'O TEXHOJIOTHYECKOTO O00OPYOBaHUS U amnmapa-ToB M0
JMHUU TIepepabOTKU OTXOAHBIX OJIMMEPOB.

S. Pacuer 1 BEIOOP OCHOBHOI'O TEXHOJIOIMUECKOTO 0O00OPYI0BaHUS U ariapa-ToB I10
JMHUHU TIepepabOoTKU OTXO0/10B MPOU3BOJCTBA TEPMUUECKOH (POCHOPHOI KUCIOTHI U3 IPUPOTHOTO
CBIPBS.

6. PacueT 1 BEIOOp OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYI0BaHMS U alapa-ToB I10
JMHUM 11epepabOTKH OTXOA0B MTPOU3BOJICTBA KaJIbIIMHUPOBAHHON COJIBI.

7. PacueT 1 BEIOOp OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYI0BaHMS U armapa-ToB IO
JIMHUM TTepepadOTKH 0TX0/10B B HedTenepepaboTke U HEPTEXUMUH.

8. AHanu3 paboThl OCHOBHOT'O TEXHOJOIMUYECKOT0 000pYJOBaHUS U alnapa-ToB MO
JIMHUM NTepepadOTKH OTXOA0B F€OTEXHOJIOTMUYECKUX METOJ0B JOOBIUM MOJE3HBIX UCKOMAEMBbIX.

9. AHanu3 paboThl OCHOBHOT'O TEXHOJOIMUYECKOT0 000pYJOBaHUS U alapa-ToB MO
JIMHUM 11epepabOTKH 30JI01ITAKOBBIX OTXOI0B TEIUIOIHEPTETHKH.

10.  IIpomblIeHHbIE OTXO/Ibl: MHHOBAI[MOHHBIE PEIIEHUS M SKOJIOTU3AIM ITPO-
M3BO/ICTBA.

7.3.2. IIpoMe:KyTOYHasI aTTECTALUSA
7.3.2.1. Bonipochl K 3a4eTy O AUCHUILINHE «Y THIH3ALUSA H NepepadoTKa 0TX010B»:

1. McTOUHMKM BOZHUKHOBEHUS TBEPBIX OTXO/I0B B MaTEpUAIbHOM IIPOU3BOJCTBE?

2. Kakumu COCTaBJISIONIMMHU OMNPEIETAECTCS HAPOAHOXO3AWCTBEHHBIA 3KOHOMUYECKUN
3 dexT nepepaboTKu 0TX010B?

3. KakoBbl Hanbosiee KpymHOTOHAXHBIE OTXO/IbI B He(pTenepepadoTke n HepTeXUMUN?

4. Ha3Barb craguu ApoOJeHus (M3MENbYeHHsI) B 3aBHCUMOCTH OT pa3Mepa KYCKOB (3epeH)
MaTepuaia.

5. KakoBbI OCHOBHBIE ITPHEMBI ITEPePaOOTKH OTXOJHBIX TOJTUMEPOB?

6. O6mas (abcomroTHas) SKOHOMUYECKast 3P PEKTUBHOCTH UCTIOIB30BAHMS OTX0/10B?

7. Kakuie TeXHOJIOTrH4eCKHEe HUKIIBI ApoOIeHus (M3MENbYeHHS) UCIIONB3YIOT Ha MPAKTUKE U B
4eM COCTOUT MX CYILIECTBO?
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8. Uro mpencTaBisAlOT cO0OM M Kak MOTYT OBITh MCHOJB30BAaHBI OTXOJbI MPOU3BOJCTBA
TepMHUUeCcKOi GocHOpPHON KUCTOTHI U3 IPUPOJHOTO CHIPHS?

9. KakuMm 006pa3omM MOKHO OLIEHUTH yJIEIbHBIA SKOHOMHUYECKUN yIepd oKpyKaroliei cpese
OT MOCTYIUICHHUS B Hee MPOU3BOACTBEHHBIX OTXO0/0B U BHIOPOCOB?

10. Kakoe o0opynoBaHue UCTIOIB3YIOT JIJIsl yMEHBIIIEHUS Pa3MEPOB KYCKOB (3€pEH) TBEPIBIX
OTXOH0B?

11. Kak MO’XKHO YTHJIM3UPOBATh OTXO/Ibl IPOU3BOJICTBA KAIbIIMHUPOBAHHON COJIbI?

12. W3 dero ckiaabpIBacTCs Ha MPEANPHUATHN XO3PACUETHBIM 3KOHOMHYECKHH 3PhEeKT oT
UCIIOJIb30BAHUS OTXOI0B?

13. B 4yem pasHuma Mexnay Kiaccupukaue U COPTUPOBKOM TBEPJbIX OTXOIOB, a TAKKE
CYILIECTBO ATUX OIepanui?

14. B ueM 3akii04ar0TCs OCHOBHBIE HANIPaBJICHUS UCIIONIb30BaHUA (pocdorurmnca?

15. Kak mpu mpou3BoACTBE MPOAYKIIMHA BBIUUCISIETCS KOAIPOUIIMEHT 3aMEHBI MIePBUYHOTO
CBIPBSL OTXO0/1aMuU?

16. Kakne MexaHU3MbI UCIIOJIB3YIOT JJIS Pa3/IeTICHUs 110 KPYITHOCTH TBEPABIX OTXOA0B?

17. KakoBbl MacITaObl 00pa3oBaHUs OTXOA0B IPEBECHOTO U APYTOT0 PACTUTEIHLHOTO CHIPHS?

18. Pacuer HapoTHOXO3SIMICTBEHHBIN SKOHOMUYECKHI dPPEKT nepepaboTKu 0TX010B?

19. Kak knmaccupuupyroT nIpueMbl rpaHyIUupOBaHUs (arlIoMEepUPOBAHHUS).

20. B gyem 3akimroyaroTcst IpeUuMyIEeCcTBa FT€0TEXHOIOTUUECKUX METOJIOB JTOOBIYM TOJIE3HBIX
HCKOITaeMBbIX?

21. Pacuer oOmieil (aOCONIOTHOI) 5SKOHOMHUYECKOH A(P(GEKTUBHOCTH HCIIOIB30BAHUS
OTXOHO0B?

22. Kak xapakTepu3yroT ClIOCOOHOCTh AUCIIEPCHBIX MAaTEPHUATIOB K TPaHyIUPOBAHUIO?

23. Uro mnpeactaBisioT cOOOW MeTayulyprudeckue IUIaKh M KaKOBbl WX BaKHEHIne
cBoiicTBa?

24. OueHKa yJ1enbHOr0 5KOHOMUYECKOT0 yIiep0a OKpyKaroIiei cpeie OT MOCTYIUICHUS B Hee
MIPOU3BOJICTBEHHBIX OTXOJI0OB U BEIOPOCOB?

25. B uyem coOCTOMT cCymlecTBO oOoramieHus (pa3ieieHus])) KOMIIOHEHTOB TBEpJbIX
MaTepHaJIOB MyTEM OTCAJKH, 0OpaOOTKM Ha KOHIIEHTPAIIMOHHBIX CTOJIaX, BUHTOBBIX U CTPYHHBIX
cemapaTropax, IUTI03aX, B TSKENbIX CYCIIEH3HIX U JKUIKOCTIX?

26. B xakux 1esX MOTYT UCTIOIB30BAThCS 30JI0IUIAKOBBIE OTXO/IbI TETUIOPHEPTETUKH?

27. PacuerT Xo03pacueTHBIM HSKOHOMHYECKUU HPQPEKT MNpeanpusTus OT HUCHOIb30BaHUS
0TX0/10B?

28. Kakue (hakTopbl BIUSIOT HA YBEIMYEHHUE HHTEHCUBHOCTHU MPOIIECCOB BBIIEIAYUBAHUS U
pacTBopeHus?

29. B ueM CyIHOCTb MPOOIEMBI OTXOJJOB CEPHOKHCIOTHOTO TPOU3BOJICTBA?

30. Onenka y1enpHOTr0 SJKOHOMHUYECKUH yiiepda OKpyk aroliei cpe/ie OT MOCTYIIJICHUS B Hee
MIPOU3BOJICTBEHHBIX OTXOAOB U BEIOPOCOB?



