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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

Llenpl0 OCBOCHHMS AMCUUIUIMHBI «MeETOIbl PEHOBALIMM ¥ BTOPUYHOW MeEpepadOTKU
MaTepHajoB» SBISETCA (OPMUPOBAHUE Yy CTYIEHTOB CHUCTEMbl 3HAHMH 00 MHTEJIEKTYyalbHbIX
pecypcax, o0 MX MeCTe€ M POJM B MHHOBAIMOHHOM pa3BUTHH, IMOJYyYCHHE 3HAHUM W YMEHHH,
HO3BOJISIOIINX 00€CIIEUNTh OXpaHy pe3yJibTaTaM UHTEUIEKTYalIbHON e TeIbHOCTH.

3azayM AMCLMILIMHBL: OCHOBHOM 3aJjauyedl M3y4yacMOro Marepualla SBISIETCS IOJy4YeHHUE
OOIIMX MpPEeICTaBIEHUN 0 pe3yabTaTaX MHTEJUIEKTYyaJIbHON EATEIbHOCTH U IPUPABHEHHBIX K HUM
CpeACTBaM WHIMBHIYaTH3alMd FOPUAMYECKUX JIMIl, TOBApOB, pabOT, YCIyr W NPEANPHITHH,
KOTOPBIM IIPEA0CTABIIACTCA IIPABOBAst OXPAHA.

OOyuenue 1o aucuuiuiiHe «MeTozbl peHOBallMM M BTOPUYHOM NepepaboTKU MaTepuaIoB»
HaIlpaBJIeHO HAa (JOPMHUPOBAHUE Y OOYUAIOIUXCS CIEAYIOUIMX KOMIIETECHIIUI:

Koa v HanmenoBanue KOMIeTeHIINH HNHIuKaTOPHI 10CTHKEHUS
KOMIIETEeHI[MH

YK-1. Cnocoben ocymiectBiath mnouck, | UYK-1.1. Ananusupyer 3amauy, Bblaemss ee
KPUTUYECKUI aHAJIM3 U CUHTE3 MH(pOopMalny, | 6a30BbIe COCTABIISIONINE

MPUMEHATh CUCTEMHBIN noaxon ais pemenus | MYK-1.2. OcyniecTBiasieT NOUCK, KPUTUUYECKH
MOCTaBJICHHEIX 3a7a4. OIICHHBAET, 0000IIAeT, CHCTEMATU3HPYET W
pamxkupyeT uH(popmanuo, Tpedyemyro i
peuIeHus NOCTaBICHHOW 3a1a4n

NVYK-1.3. PaccmarpuBaer W mpeajaraer
palroHaIbHbIC BapUaAHTHI perieHus
IIOCTaBJIECHHOMH 3aJa4H, UCIIOJNB3YS
CHUCTEMHBIN TOAXO0J, KPUTHUYECKH OLICHHBAET
HX JOCTOMHCTBA U HEJOCTATKH.

[1IK-2. Cnocoben ocymectBuats BbIOOp | MITK-2.1 3Haer: METANIMYECKHE U
MaTepHajoB M TEXHOJOTHYECKUX MPOIECCOB | HEMETAUINYECKME  KOHCTPYKLMOHHBIE U
JUIA  TIONyYeHHsI  3aJIaHHOTO  KOMIUIEKCA | MHCTpyMEHTaIbHbIE MaTepHaIbl, 1704
CBOWCTB. CBOWCTBa, CHOCOOBI YIIPOYHEHHH,
TEXHOJIOTHIECKUE BO3MOYKHOCTH
TEPMHUUYECKON 00paboTKH, METO/BI

MPOBEACHUSI  CTPYKTYPHOTO  aHaiIM3a W
ONpEeNeJIeHUsl AKCIUTyaTallUOHHBIX CBOMCTB
JieTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeer: BbIOMpaTh MaTepualibl JUIs
JeTane MaivH, TpruOOpPOB U UHCTPYMEHTOB,
BUJ TEPMHUYECKON OOpabOTKH, NPOBOAUTH
CTPYKTYpPHBI  aHamu3 W HU3MEPEHHS
NoKa3aTeJeu, XapaKTePU3YIOLIUX
SKCIUTyaTallUOHHbIE CBOWCTBA JIETAIEM U
WHCTPYMEHTOB, YCTAHABJIMBATh MPUYUHBI HX
OTKJIOHCHHS OT 33/IaHHBIX IMTAPAMETPOB;
HIIK-2.3 HNwmeer HAaBBIKU: BEIOOpA
MaTepUaioOB JJISl PA3TUYHBIX H3JEITHA, BU]
TEPMUYECKON 00paboTku, MPOBEICHUS
CTPYKTYPHOTO aHaM3a, U3MEPEHUS
MoKa3aTeei, XapaKTEePU3YIOLIUX
SKCIUTyaTallHOHHbIE CBOWCTBA JIETAIEM U
WHCTPYMEHTOB, YCTAHABJIMBATh MPUYMHBI HX
OTKJIOHCHHMSI OT 3aJIaHHBIX MTApaMETPOB




o0pa3oBaTenbHBIX OTHOIIEHUH 0710Ka b1 «/{uciummmuHb! (MOLyIN)».
Hucunnmua  «MeTtoasl  peHOBAaLIMU

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl IPOrpaMMbl

JlucuummHa ~ OTHOCHUTCS K 00sI3aTeNIbHOM  YacTH,

U  BTOPUYHOH

bopmupyemoit

nepepaboTKu

YYaCTHUKAMH

MaTCpHraJIOB»

B3aMMOCBSI3aHa JIOTHYECKH U COJEP)KATEIBHO - METOAMYCCKH CO CIECAYIOUMMH AUCIUILIHHAMU
OOITI:

- «XUMHA MaTepHUaIOB,

- «be3omacHOCTh KHU3HCACATCIBHOCTHU Y,

- ((BI/IOMI/IMI/IKpI/IH B MaTCpHUATIOBEACHUHU U TCXHOJIOTUHU MaTCPUATIOB).

3. CTpykTypa U cofep:KaHue QU CHUNINHBI

OO0111ast TPYA0EMKOCTb AUCIUILIMHBI COCTaBiseT 4 3aueTHbIx(e) eaunuti(pl) (1444aca).
Nzydaetcs Ha 7 cemecTpe o0yueHus. @opMa IpOMEKYTOUHOW aTTECTAIIMU -3K3aMEH.

3.1 Buabl yueOHoii padoThI U TPY/I0€MKOCTH

3.1.1.0u4nas popma oOyueHus

Ne . KounuecTBO CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 7 cemecTp 8 cemecTp
1 | AyauTopHble 3aHATHS 72 o4 18
B ToMm uucie:
1.1 | Jexuuu 36 36 0
1.2 | CemuHapCKHe/PAKTHUECKUE 3aHITUS 36 18 18
1.3 | JIabopaTopHble 3aHATHS
2 | CamocTosiTesibHasi padoTa 72 18 %4
B ToM uucre:
2.1 | [loaroToBka u 3amuTa J1abopaTOPHBIX
pabot
2.2 | CamMOCTOSATEIbHOE N3YUYEHHUE 72 18 54
3 | IlpomesxyTouHas aTTecTAIUS
3auet/aud.3auer/sK3aMeH 3aueT 9K3aMEH
Hroro 144 72 72

3.2 TemaTuuyeckuii IJIaH U3y4YeHUs TUCHUNIHHBI

(o hopmam oOyueHus)

Tematuueckuii TIaH pa3MemIéH B mpuiiokeHnu 1 k pabodeil mporpamme.

3.3 CoaepxaHue THCHUNIHHBI

CenbMmoii cemectp.

Tema 1. Jkon0rnyeckne acneKkThbl pecypconoib30BaHus.

MexaHHu3MBbI peryjimpoBanus peCypCOIOJIb30BaHU. OKOJIOrIYECKHI nmacropT NpCAIIPUATHA.

3an$I3HeHI/IC Opr)I(aIOLLICf/'I CpCAbl U €T0 BJIUMAHUC HAa KAYCCTBO KU3HU YCIIOBCKA. HoBbie moaxoasl




K mnpoOieMe yCTOHYMBOro pa3BUTHsA oOmecTBa. TexHuka Oe30macHOCTH MpH TepepadoTke
IIPOMBIIIJIEHHBIX OTXOO0B.

Tema 2. HopmaTuBHO-IpaBOBOE 0O0ecnieyeHHe YIIPABJeHHs 0TX0AaMHU.

Pernamenranus cOopa, 3aroTOBKM M IOCTaBKM OTXOJAOB I HCIOJIb30BAHUS B KauecTBE
BTOPUYHOTO ChIpbsi. PersiameHTanus TpaHCIIOPTUPOBKU OTXOA0B. TpeboBaHMs K TpaHCIPaHUYHBIM
IIEPEMELICHUAM OIAaCHBIX OTXOMOB. IIOpsANOK ycTaHOBIIEHHS JTUMHUTOB Ha Pa3sMEIICHHE OTXOMOB.
HopmupoBanue oOpazoBaHus orxomoB. [lmarexu 3a pasmerieHue oTxoJoB. l'ocyaapcTBeHHas
HKOJIOTHYECKAs dKcrepTr3a. JInieH3upoBaHue AeATEIbHOCTH 0 OOPAIICHUIO C OTXO/1aMHU.

Tema 3. be3oTxoaHble U pecypcocOeperaonye TeEXHOJOTHH B IPOMBIILJIEHHOCTH.

be3orxonHple U pecypcocOeperamomue TEXHOJIOIMUecKue Ipoueccel. KomiuiekcHoe
MCIIOJIb30BAHUE ChIPbsl U MAaTEPUAJIOB B YCIOBHUSIX TEPPUTOPUATBHO-IIPOMBIIUIEHHBIX KOMIUIEKCOB.
3apyOeKHbI ONBIT PallMOHAIBHOIO MCIOJIb30BAHUSA BTOPUYHBIX MAaTE€pPUAIbHBIX PECYPCOB.
Bo3MoxHOCTH ¥ NIpenensl yTUIIN3alui OTXO00B.

Tema 4. O0pa3oBanue u KiaccuPUKAIMs 0TXO0A0B.

Pecypcoemkoctes u oOpa3oBanue orxonoB. Kmaccudpukanus orxonos. Ilacnopruzanus u
IUTaHUPOBaHUE cOOpa OTXOA0B Ha MPEIIPUATHH.

Tema S. TpancnopTupoBaHue 0TX010B.

TpyOonpoBoAHbI TpaHCHOPT [UIsl TEepeMelleHusl OoTXo0J0B. I[logbeMHO-TpaHCIOPTHOE
o0opyaoBaHHE Ul TMEpEMEIIEHUs TBEPAbIX IPOMBILUIEHHBIX OTX0A0B. Mcmonb3oBaHue
aBTOMOOWJIBHOTO, JKEJIE3HOJOPOKHOIO M BOJHOro TpaHcnopTa. KoHTeHHEpHblE MEepeBO3KU
OTXOJI0B.

Tema 6. TexHoJIOrH4eCKHe MPOLECCh], HCMOAb3yeMble IIPH NepepadoTKe 0TX010B.

W3menpuyeHne U pa3[eNeHne OTX0J0B 10 KPYIMHOCTH. ArperupoBaHue otxonoB. CmelleHue
MaTtepuanoB. Pu3nuecKue METOJbl cenapanuy 0TXoAoB. ['uapo- u a’poaMHAMHUYECKHE MTPOLIECCHI,
UCIIOJIb3yEMbIe TIpU TepepaboTKe OTXO0J0B. TernooOMEHHBIE MpPOLECChl, HCIONb3yeMble IpPU
nepepadoTke oTx0/10B. {uddy3nonnsie nporecchl. XUMHUYECKHE MPOIECCH MEPEePadOTKH OTXOOB.
buoxumuyeckue mporeccsl.

Tema 7. Tepmuueckue cnoco0bl NepepadoTKu 0TX0A0B.

becruiameHHble TepMHUYECKHE CINOCOOBI YTHIM3aMM OTX0J0B. (C)KUTaHUE OTXOJO0B.
[TpoMmblIITIEHHbIE YCTAHOBKH JUIS CKUTaHUs 0TX010B. [11a3MeHHbIi cr1oco0 yTHIN3aIui OTXO0I0B.

Tema 8. 3axoponenue oTxon0B.

[Tonmurons! U1t 3aXOpOHEHUs OTXO0B. Mcnonp3oBaHue Onorasza U3 3aXOpOHEHHH OTXOJIOB.
3axOpOHEHHE OTXO/I0B B MOpE.

Tema 9. [lepepaboTka 0TX010B MeTAJLIOB.

OOpazoBaHue MeTajyiojioMa U 3HAUE€HHWE HCIIOJIb30BAHUS BTOPUYHBIX  METAJUIOB.
Knaccudukanus MeTaianyeckux oOTXoJ0B. TexHonoruss u oOopynoBaHHE ISl TOJATOTOBKHU
MeTalIoaoMa K nepemany. Cenapanus jiomMa U OTXOJIOB LIBETHBIX METAJIOB. TEXHOIOIMYECKHE
CXEMBbI IepepabOTKHU JIoMa U OTXOJ0B METaJJIOB.

Tema 10. YTuauzanusi mjiaKkoB, 30J1bl, OTHEYNIOPOB U IOpeJIoii 3eMJIH.

Hanpasnenuss yTwin3anuu 1utakoB. [IpoW3BOACTBO CTPOMTENBHBIX MAaTEpHUATIOB M3
METaJUTyprUYeCKUX IIJIAKOB. Y TUIIU3AIM 307161 M TOTIMBHBIX [IJIAKOB. Y THIIM3AIUs OTPaOOTaHHBIX
OTHEYITOPHBIX MaTepHUATIOB. Perenepanus ropeon 3eMiu.



Tema 11. IlepepadoTka 0TX010B NOJIUMEPHBIX MaTePHAJIOB.

Knaccudukanus orxonos miractmace. Crioco0bl yTHIIM3AaUN U 00€3BPEKUBAHUS OTXOJI0B
wiactMacc. OCOOEHHOCTH TepepadOTKHA OTXOJOB HEKOTOPHIX TEPMOIUIACTOB. lcmoib3oBaHue
OTXOJI0B peakToruiacToB. Kiaccudukaius pe3uHOBBIX OTXOAOB U CIIOCOOOB HX NEPepadOTKH.
H3roroBneHre M IpUMEHEHUE pe3MHOBOM Kpowmku. IIpomsBonctBo pereHepara. Tepmuueckue
METO/bI YTHJIN3alUU PE3UHOBBIX OTX0A0B. [Ipyrue crnocoOb! UCII0Ib30BaHUSI H3HOILIEHHBIX HIHH.

Tema 12. IlepepadoTka TEKCTHILHBIX 0TX0/10B.

OOpa3oBanne u KiIacCUPHUKAIMS TEKCTHIBHBIX OTX0A0B. IlepBuuHast oOpaboTka
Pa3BOJIOKHEHNE TEKCTUJIbHBIX OTX0J0B. IIpOM3BOACTBO MpsKU M3 Pa3BOJOKHEHHBIX TEKCTUIBHBIX
0TX0210B. [Ipon3BOACTBO HETKAHBIX MAaTEPUAIOB U3 BTOPUYHBIX BOJIOKOH.

Tema 13. IlepepadoTka 0TX010B ApeBeCHHBI.

OOpa3zoBanue, Ki1accupuKayss M MCIOJIB30BaHME OTXOMOB JApeBecuHbl. [lepepaborka
KYCKOBBIX OTXOJOB JPEBECHHBI B TEXHOJIOTMYECKYHO wiemy. I[IpoM3BOICTBO CTPOUTENBHBIX H
KOHCTPYKLIMOHHBIX MaTEpUAIOB M3 OTXOAOB ApeBecuHbl. lcronb3oBaHHEe ONMMIOK. XHUMHUYECKas
TEXHOJIOTUS epepabOoTKH IPEBECHBIX OTXO010B. [lpyrue MeTo bl nepepaboTKU JPEBECHBIX OTXO/IOB.

Tema 14. Ucnosib30BaHNe MaKyJIaTypPhbl.

[IpenmymiecTBa 1 BO3MOKHOCTH MCIOJIb30BaHUsI MaKyJaTypsbl. Jlesarperanuus MakyiaaTypsbl.
OuncTka MakyJgaTypHOW Maccel. Pocmyck arperupoBaHHbBIX BOJOKOH. COpTHpOBKa BOJOKHUCTOMN
macchbl. O6aropaxuBaHue eJUTI0JI03HON MACCHI.

Tema 15. IlepepadoTka :KMIAKHX U IACTOOOPA3HBIX 0TXO10B.

IlepepaboTtka HedTecoaepxkamux oTxon0B. O6e3BOKMBaHNE HEPTECOAEpKaIUX OTXOOB.
Cxuranne HedTeoTxoJ0B. XHUMHUYECKOEe O00€3BpeXHBaHHE He(PTECOAEP)KAIIUX  OTXOJOB.
buoxummueckas o0paboTka HedTecoaepKalluX OTXO0A0B. PereHepamust  OTpaOOTaHHBIX
MUHepaJIbHBIX Macell. [lepepaboTka 0TX0/10B rajlbBaHUYECKUX MPOU3BOJICTB. Y TUIM3AIMS IJTAMOB
pa3IUYHBIX MPOM3BOJCTB. Pereneparusi oTpaboTaHHOW CepHOM KHCIIOTHL. Pereneparus Moromux
pactBopoB. IlepepaboTka 0TX0m0B pacTtBOopuTesei. Pereneparus J1akOKpacOYHBIX MaTEpHUAIIOB.
YTunuszanus cMa304HO-0XJIaKJAI0LINX KUIKOCTEH.

Bocbmoit cemecTp.

Tema 16. BonooTBenenne CTOYHLIX BO/I.

Hacocuble crannuu. OOopyJoBaHME HACOCHBIX CTaHUMH. Pacyer um mnpoekTHpoBaHue
HAaCOCHBIX CTAaHUMH W HANOPHBIX BOJOBOAOB. ABAapUHHO-PETYIMPYIOIIME  pEe3EepBYyaphl.
KoncTpyupoBanue HacocHbIX cTaHuui. OuncTka cTOYHbIX BoJ. COCcTaB M CBOMCTBA CTOYHBIX BOJ.
®opMupoBaHUE COCTaBa CTOYHBIX BOJA. CaHUTAPHO-XMMHUECKHE MTOKA3aTENIH 3arPsA3HEHNS CTOUHBIX
BoJA. BinusHue CTOYHBIX BOJ Ha BOJOEM. YCIOBUA cOpoca CTOYHBIX BOJ B TOPOICKYIO
BOJIOOTBOJSIIYIO CETh. YCIOBUS cOpoca CTOYHBIX BOJA B BojoeM. OmpeneneHue HEOOXOAMMOM
CTENEHHU OYUCTKH CTOUHBIX BOJ.

Tema 17. O0mmue TexXHOTOrHYEeCKHE CXeMbI OYHMCTKHM CTOYHBIX BoA. Coopy:keHus
MEXaHHYeCKOi OYMCTKH CTOYHBIX BOA.

AHanu3 CaHUTApPHO-XMMHUYECKHX ITOKA3aTeled cOCTaBa CTOYHBIX BOA. MeTonIbl OYMCTKHU
CTOYHBIX BOJ M 00pabOTKH OCaJKOB. TeXHOJOTHYECKHE CXEMbl OUMCTKH CTOYHBIX BOA. Perrerku.
[TeckonoBku. OtcTolinuku. ¥Ycpennutenu. OunptpoBanue. LlenTpudyruposanue.

Tema 18. Coopy:xeHusi 0M0JI0rMYeCKOM OYUCTKH CTOYHBIX BOJI METOIOM a3pPalluM.

buoxumuueckre OCHOBBI METOJIOB OHOJIOTMYECKON OYMCTKH CTOYHBIX BOJ. [IpuMHIUIBI
OUMCTKM CTOYHBIX BOJ] B adpPOTEHKAX U OCHOBHbIE XapaKTEPUCTUKH AaKTUBHOTO WIIA.



TexHOMOruYecKre CXeMbl OYMCTKM CTOYHBIX BOJI B a’poTeHKaX. KOHCTPYKIMH a’pOTEHKOB.
CucreMbl a’palMM WIIOBBIX CMEced B adpoTeHKax. [IpmHIumbl pacuera a’pOTEHKOB U CUCTEM
asparu. OCHOBHBIE HANpaBJICHUS HWHTCHCU(PHUKAIMH pabOThl adpallMOHHBIX COOPY>KEHHA.
BTopuuHble OTCTOMHUKH.

Tema 19. Coopy:xeHusi 0M0JI0TMYECKOH OYUCTKH CTOYHBIX BOJ MeTO] OMOPUIbLTPAIUM.
Teopernueckne  ocHOBBI ~ Merojga  Owodwibrpanmu.  Kiaccudukanus — O6ModUIBTPOB.
Texnonornueckue cxembl paboTsl OnodumiabTpoB. KonctpyupoBanue OunodunbrpoB. Bropuunsie
otrcToitHNKU. KOMOMHUPOBAHHBIE COOPYKCHHsI OMOJOTHYECKON OYMCTKUA CTOYHBIX BOA. MeTombl
UHTEHCUUKAIIH PaboThl OMO(UIBTPOB.

Tema 20. Coopyxenusi Gu3MKO-XMMHUYECKON OYUCTKH CTOYHBIX BOJ.

OO6nacte TpUMEHEHHS W KIacCU(UKAIMSA COOPYKEHHH (DU3MKO-XUMHUUECKOM OYUCTKU
cToyHbIX BOA. OumncTka CcTOYHBIX BOJ (ioraumed. O4HMcTKa CTOYHBIX BOJ KOAryJIMPOBAHUEM.
CopOuroHHasi 0OYMCTKa CTOYHBIX BOJA. OUYUCTKA CTOYHBIX BOJ 030HHpoBaHHEeM. KoHCTpyupoBaHue
COOPYXEHHUH PU3NKO-XUMUYECKON OUUCTKH CTOUHBIX BO/I.

Tema 21. I'nyOokasi ouncTKa M 00e33apaKuBaHue CTOYHBIX BOJ.

TeopeTnueckue OCHOBBI METOJOB TIYOOKONW OYHCTKH U 00€33apa)kKMBaHHUS CTOYHBIX BOJ
METOJIJaMU TJIyOOKOH OYMCTKH CTOYHBIX BOJI OT OPTaHWYECKUX 3arps3HCHHA W B3BCIICHHBIX
BEIECTB. METO/IbI TITyOOKOM OUHMCTKH CTOYHBIX BOJ OT OMOTEHHBIX AJIEMEHTOB. MeTOIbl yaaneHus
M3 CTOYHBIX BOJ OTJEIbHBIX KOMIIOHEHTOB. MeToabl 00e33apakUBaHUsl CTOYHBIX BOJ. MeTOmbI
HACBIIIEHHS] OYUIIICHHBIX CTOYHBIX BOJI KHCJIOPOIOM.

Tema 22. O0paboTka, o0e33apakuBaHue H YTHJIN3AIUHA 0CAJKOB CTOYHBIX BO/.

[Ipouieccrl U coopyskeHus: 00pabOTKU OCaJKOB CTOYHBIX BOJ. COCTaB U CBOMCTBA OCAIKOB
CTOYHBIX BOJ. YIIJIOTHEHHE WUJIOB M OCAJKOB CTOYHBIX BOJ. CTabmin3anusi 0CaKoB CTOYHBIX BOJ U
AKTUBHOTO WJIa B aHa POOHBIX U a’pOOHBIX ycioBusix. PeareHTHas u Ouorepmudeckas oOpadoTka
0CaJIKOB CTOYHBIX BOJI. O0€33apaKuBaHUe OCATKOB CTOYHBIX BOI.

Tema 23. IIpoueccsl U coOpyKeHUS 1Jis1 00e3BOKUBAHNS 0CAIKOB CTOYHBIX BO/.

ITeckoBble momanku. HMiioBble TUIOMIAAKKA W WIOBBIE MOpPyIbl. MeXaHHYecKoe
00€3BOKMBaHUE OCAJKOB CTOYHBIX BOJ. TepMmMuueckasl cylika OCaJKOB CTOYHBIX BojA. Cxkuranue
OCaJKOB CTOYHBIX BOJ. YTHIHW3allMi OCAJKOB CTOYHBIX BOJ. YTHIHM3AlUS OCAIKOB OBITOBBIX
CTOYHBIX BOJ. JlemoHMpOBaHUE OCAIKOB CTOYHBIX BoA. OOIIHEe KOMIOHOBOYHBIE pEIICHUS
KOMILJIEKCOB OYMCTHBIX COOPY>KEHUI.

Tema 24. O0mme cxeMbl KOMILIEKCOB OYMCTHBIX COOPY/KeHHUH.

OO0mme KOMIIOHOBOYHBIE PEIICHUSI OYUCTHBIX COOpyX)eHuu. [Ipumepbl OYMCTHBIX
COOpPYKEHHMM KpYIHEHWIIUX TropoAoB. IIpuMepsl OYHCTHBIX COOpPYKEHUH KpPYIHBIX TOpPOAOB.
[IpuMepsl OYUCTHBIX COOPYXKEHUH CpeaHUX TOpPOoJOoB. IIpuMepbl OYMCTHBIX COOPYKEHUN MAJIbIX
TOpPOJIOB U MOCENKOB FOPOJICKOr0 TUIA.

Tema 25. JlokajibHasi 0UMCTKA CTOYHBIX BO/.

CoopyxeHust AJi1 OYUCTKH MOBEPXHOCTHBIX CTOYHBIX BOA. CoopyxeHus Ijsi JIOKaJbHOM
OYMCTKHU CTOYHBIX BOJ. IHAMBUIyalIbHbIE OUUCTHBIE COOPYKEHHUS.

Tema 26. MeToabl 0YHCTKH ra30BbIX BLIOPOCOB

OuncTtka Ta30B OT a’po3oseil. MexaHuyeckas OYHMCTKA. DJIEKTPOCTATUYECKas OYHUCTKA.
3ByKOBasi M YJbTpa3ByKoBas Koaryisius. OuucTka ra3zoB OT MapooOpa3HbIX M Tra3000pa3HbIX
IpUMecen.



3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHH
3.4.1.CemuHapcKue/IPaKTHUECKUE 3aHATUS
7 cemectp
CemuHap 1. «DOxosnornyeckuii nacnopT NpeArnpUATHSI
Cemunap 2. «MccnenoBanue XapakTepUCTUK Pa3IMUHBIX GPaKIUil OTXOI0BY»
Cemunap 3. «CopTupoBKa OTXOIO0B /IS TabHEHIIeH mepepaboTKm»
Cemunap 4. «OnpeneneHue TEXHOIOTHYECKUX CBOMCTB OTXO0BY
CemuHap 5. «I3y4uTh METOMKY MPOBEACHUS MEXaHUUECKHUX MCTIBITAHUI OTXO0B PE3UHY
Cemunap 6. Knaccuduxariys u onpeeseHrne XapakTepuCTUK METANINYECKUX OTXOI0B)»
Cemunap 7. «Knaccudukanus u onpeaesieHue XapakTePUCTUK OTXOI0B APEBECUHBDY
Cemunap 8. «Knaccudukanus u onpeaencHiue XapakKTepPUCTUK BOJIOKOH
Cemunap 9. «MccnenoBanue TUCIIEPCHOTO COCTABA IPOMBIIUICHHBIX MBLICHY
8 cemecTp
Cemunap 1. MeToapl OYUCTKH CTOYHBIX BOJI;
Cemunap 2. JIokanbHasi O4MCTKA CTOUHBIX BOJ;
Cemunap 3. I[Iporecchl 1 coOopyKeHus 11 00€3BOKHUBAHUS OCAJKOB CTOUHBIX BOJI;
CemuHap 4. BonooTBeieHUE CTOUHBIX BOJ.
Cemunap 5. O01mMe TEXHOJIOTHYECKUE CXEMbl OUMCTKH CTOYHBIX BOJI.
Cemunap 6. CoopyskeHusI MEXaHUYECKOW OUUCTKHU CTOYHBIX BOJ;
Cemunap 7. CoopyxeHusi PU3NKO-XMMUYECKON OYMCTKHA CTOYHBIX BOJI;
Cemunap 8. CoopyrkeHusi OMOIOrHUECKON OYMCTKU CTOYHBIX BOJ METOAOM a’palluu;
Cemunap 9. O6paboTka, 00e33apaKMBaHUE U YTIIIN3AINUN OCAIKOB CTOYHBIX BOJI;
Cemunap 10. O6miue cucTeMbl KOMIUIEKCOB OUUCTHBIX COOPYKEHHIA;
Cemunap 11. MeTo/1bl 0YMCTKH ra30BbIX BEIOPOCOB;

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboThI/TPOEKTHI OTCYTCTBYIOT

4, YuebHO-MeTOoANYecKO0e U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

HET

4.2  OcHoBHasi IuTEpaTypa

1. Hazapos B.U., Parozuna H.M., MaxkapenkoB [I.A., UerBeprakos I'.B.,
CraspoBckuit ML.E.. — M.: Anb(pa—M HH(bpa -M, 2014. — 464 c.

2. breictpos I'.A. O6e3BpexkBaHNEe U yTHIIA3AIUS OTXO/I0B B IPOU3BOJICTBE
miactmacc / I'. A. beictpos, B. M. l'anbniepun, b. I1. Turtos. - JI.: Xumus: Jleaunrp.
Otnenenne, 1982. - 264 c.

4.3 JlonoJHUTeJbHAS JUTEpaTtypa

1. Crapx C.b. IlputeynaBnvBaHuE W OYMCTKA Ta30oB B MeTaUIypruu. M.:

Meramnyprus, 1977. - 328 c.

4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUN U aTTeCTAUl BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CHCTeMbI TUCTaHIIMOHHOTO o0yueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTPOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) o BceM pazzaenaM MporpamMmmal:.

Hazsaaue DOP ‘




10

Meroner penosaunu u | https://online.mospolytech.ru/enrol/index.php?id=8760
BTOPUYHOU
nepepadboTKu
MaTCpHrajIoB

Pazpaborannbie JOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Topsimok mpoBeneHUsT padOT B AMCTAaHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIbHBIMU
pacnopspDKeHUSMHU [TPOPEKTOpa Mo yueOHOH paboTe W/UiIu LIEHTPOM yueOHO-METOINYeCKOi paboThl.

[lepedyens pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «UHTepHeT» mis
OCBOCHHS JMCHUTUTAHBL: http://journal.rgiis.ru/, http://www.wipo.int/patents/ru/,
http://www.wipo.int/copyright/ru/,  http://www1.fips.ru/wps/wcm/connect/content_ru/ru/about/ip,
http://www.consultant.ru/edu/student/download_books/.

Ka)K,Z[BIﬁ CTYACHT oOecrneueH HHAUBUAYAJIbHBIM HCOIrpaHUYCHHbIM AOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKAaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k s1eKTpOHHO-OMOIMOTEYHBIM
cucrteMaM (PJIEKTPOHHBIM OMOJIMOTEKAM)

45 JIluneH3HOHHOE | CBOOOJTHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

Ne HanmenoBanmue | Pazpadoruuk 1O JocTynHocTh Ccblika Ha EnnHblii peectp
(mpaBoobJiagares | (JIMUEH3MOHHOE, | POCCHIICKMX MPOrpaMm JAJisi
b) CcB00OTHO 9BM u B/l (npu Haanyumn)
pacnpocTpaHsieM
oe)
Astra Linux | OOO JInneHn3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
Moii Ocuc 00O "HOBBIE JluneH3snonnoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75
NI Multisim | OOO "HOBBIE JluneH3nonHoe
10.0. OBJIAYHBIE
TEXHOJIOI'MU

46 CoBpemenHble npodeccuoHaIbHbIe 0a3bl TAHHBIX U MH(OPMALMOHHbIE

CIIPAaBOYHbIE CHCTEMbI
Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX /151 OCBOCHHUS IMCUUILIUHBI:

Ccblika Ha
HaumenoBanue HoctynHocTh

pecypc

NHdopManMOHHO-CIIPAaBOYHbIE CHCTEMBI

StackOverflow https://stackoverflow.co | loctymHa B ceTu



http://journal.rgiis.ru/
http://www.wipo.int/copyright/ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/about/ip
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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m/ Wutepuer 6e3
OTpaHUYCHUHN
Mndopmauuonnsie pecypesl CeTi | pyo-/ www.consultant.ru | ocrymso
Koncynbrantllimroc
DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop | ToctymHa B ceTu
ru/ WNureprer 6e3
OTpaHUYCHU N
IIpodeccnonanbubie 0a3bl JAHHBIX
baza maHHBIX HAydHOU http://www.elibrary.ru JlocTymHO

3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JloctymHo
IIOJIMTEMATHYCCKas pe(bepaTI/IBHO-
oubnmmorpaduueckas u
HAaYKOMCTPpHUYICCKAA
(bubnmmomeTpuueckas) 0aza TaHHBIX

5. MarepuajibHO-TEXHHYECKOE O0ecreyeHue

I[J'ISI MPpOBCACHUA  JICKIMOHHBIX 3aHATUH HCO6XOI[I/IMI>I ayJuTOpuH, OCHAIICHHBIC
My.]'[LTHMeI[HfIHBIMH MMPOCKTOPAMH U S5KPAHAMHU.

6. MeToanuyeckue peKoMeHAaluu
MCTO)II/IKa npenoaaBaHus AUCHHUIIIINHBI «MCTOI[BI peHOBalU U BTOpH‘-IHOfI nepepa60TI<H

MaTepuasoB» U pealn3alys KOMIETEHTHOCTHOTO MOAX0/1a B M3JI0KEHUHU U BOCIIPHUATHH MaTepuaa
npeaycMarpuBacT MCIHOJb30BAHUC CICAYIOINNX AKTHBHBIX W HHTCPAKTHUBHBIX q)OpM IMPOBCACHUA
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATUM:

— ayJUTOPHBIE 3aHATHUSA: JIEKI[UH, Ta00paTOpHbIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHEBIC 3aHATUA: CAMOCTOATCIIbHOC N3YUCHNE OTACIBHBIX BOIIPOCOB, ITOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
Bo3moxHO nmpoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOrO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaTeMaTrHKay IEKTPOHHBIX 00pa3oBareNbHBIX pecypcoB (JOP) (cm. m.4.4).
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIECIbHBIMU
pacnopspKeHUSIMU [TPOPEKTopa Mo yueOHo! padoTe W/Uiu LIEHTPOM yueOHO-MeTOINYeCKO paboThl.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6.1 Meroanyeckne peKOMeHAANMH Jisl TPenoJaBaTe/isi MO OPraHu3aNuu
00y4eHus1

6.1.1. IIpenoaBaTens opraHu3yer NpenojaBaHue AUCLHUILIMHBI B COOTBETCTBUH C
tpeboBanusmu "Ilonoxenus 00 opranuzayyu 00pa30BaTENLHOTO MPOIECCa B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHSTHH ITpETIoiaBaTelNb JOBOIUT JIO CBEICHUS CTYIEHTOB COJIEpKaHUe
paboueii nporpammsl aucuumiuasl (PI1/I) u npenocraisier BO3MOXKHOCTh O3HAKOMIICHHS €
IIpOrpaMMon.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIaeT BHUMAaHUE CTY/ICHTOB Ha:

- BUJBI M (POPMBI IPOBECHUS 3aHATHH MO JUCUUIUIMHE, BKIIIOYAs! MOPSIOK IPOBEICHUS
3aHATUH ¢ IPUMEHEHUEM TEXHOJIOTUH TUCTAHLMOHHOTO 00Yy4€HHs U CUCTEMBbI AUCTAaHIIMOHHOTO
00yuenust yausepcuteta (CO Mocnonutexa);

- BUJIbI, COZIEP’)KAHNE U TIOPAAOK IPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTHU B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMy, coziepKaHue U MOPSAJOK ITPOBEACHUS IPOMEXKYTOUHOMN aTTeCTalluu B
COOTBETCTBUU C (POHJOM OIIEHOUYHBIX CPEACTB, perycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT OO0 CBEOEHMS CTYAEHTOB TIpauK BBIIOJHEHUS Y4eOHBIX padoT,
npenycMmorpenHsix PIT/I.

6.1.5. Heob6xonumo ¢ camMoro Havajga 3aHATHI PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJTHUTENIBHYIO JIUTEPATYpPy U yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. Brauane uiam B KOHLE cCeMecTpa JaThb CIIMCOK BONIPOCOB I IOATOTOBKU K
POMEKYTOUHOM aTTecTanuu(d3K3aMeHy WK 3a4ETy).

6.1.7. Pexomennyercsa ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsl
NUCHMEHHO 3a(hUKCHPOBATH MOAIMCHIO CTY/ICHTA B JIUCTE O3HAKOMIIEHUS ¢ conepkanue PI1/I.

6.1.8. IlpenonaBarenu, BexyIIUMH JEKIMOHHBIE M MPAKTHUYECKUE 3aHATHS, JIOJIKHbI
COIIACOBBIBaTh TEMATUYECKUU IUIAH NPAKTHUUECKUX 3aHATHI, HCIIOJIBb30BATh EAUHYIO CUCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX IMOHATUN AUCIUTTUHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHSATHIO TI0 TIEPEYHIO OOBSIBICHHBIX TEM

IpenoaaBaTeNlo HeOOXOJMMO YTOUHUTH IUIAH HX MPOBEACHUS, NMPOAyMaTb (HOPMYIMPOBKU U
coJiepKaHuEe Y4YeOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IE€pPEUHEM
BOIIPOCOB I10 TEME CEMUHApa.

B xozme ceMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH MPAKTUUYECKYIO 3HAYMMOCTHb TEMBbI
CEeMMHAPCKOT0 3aHATHA, ONPEIEeTUTh MOPSAAOK €ro MPOBEAEHUs, BpeMsl Ha OOCYKIECHHE KaKJOro
yueObHoro Bompoca. [IpuMeHss QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYNIMTH BCEM
CTyJEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHUM.

B 3akmounTennHOl YacTH CCMHUHAPCKOI'0 3aHATHUA CICAYCT NOJABCCTH €TI0 HMTOru: JaTb
OLICHKY BBICTyHJ'ICHI/Iﬁ KaKao0ro CTyACHTa U yqe6H0171 TpPYyHIIBI B IEJIOM. PaCKpHTL MOJIOXKHUTCIBHBIC
CTOPOHBI U HEAOCTATKU IMMPOBCACHHOI'O CEMHUHAPCKOTO 3aHATUA. OtBeTHTHL HA BOIIPOCHI CTYACHTOB.
BLII[aTB 3aJaHus I CaMOCTOSITEIbHOM pa6OTLI I10 MOATOTOBKE K CJICAYIOLIEMY 3aHATULO.

6.1.10. IlenecooOpa3Ho B XOJi¢ 3aIIUTHI JA0OOPATOPHBIX PadOT 3a/1aBaTh BHICTYHAIONIUM H
AYJUTOPHUHU OOMOJHHUTCIBHBIC W YTOYHAIOMIME BOIPOCHI C MECJIBIO BBIACHCHHUSA HUX HOSI/IHI/Iﬁ 110
CYIIECTBY 0OCYKIAEMBIX MPOOIIEM.

Bo3MoxHO npoBeieHne 3aHATUI U aTTeCTalluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ MpUMEHEHUEM
CUCTeMbI JUCTaHIMOHHOro o0yueHus yHuBepcurera (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTAEIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
y4eOHOM paboTe U/Wiu IIEHTPOM yIeOHO-METOIMUECKONU PaObOTHI.
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6.2 Meroanyeckue yKazaHus 1Jis1 00y4AKOUIUXCS 110 OCBOECHUIO TUCIUTITHHBI

1.2.1. CtyneHT ¢ caMoro Havajila OCBOCHUS JUCIUIUIMHBI JOJKEH BHUMATEIIbHO
03HAKOMUTCS ¢ paboyeil MporpaMMoil TUCHUTUTHHBIL.

1.2.2. CtyneHTy HEOOXOIMMO COCTaBUTH JUIsl ce0st rpaduK BBIMOJIHEHUS yIeOHBIX padoT,
npexycmorpennsix PI1J] ¢ yuérom TpebGoBaHMit qpyruX JUCHUIUIAH, U3YYaeMbIX B TEKYILEM
ceMecTpe.

1.2.3. IIpu npoBeIcHUM 3aHITUN U MPOLEAYP TEKYIIEH U MPOMEKYTOUHOM aTTECTALUU C
UCIIOJIb30BaHNEM MHCTPYMEHTOB MH(GOPMAITMOHHON 00pa30BaTeIbHOM CPEIbl TUCTAHIIHOHHOTO
obpazoBanus yauBepcuteta (LMS Mocnonutexa), kKak BO BpeMsi KOHTAaKTHOH pabOThI ¢
MPEroaaBaTesieM TaK U BO BPEMs CAMOCTOSATEIBHOM pabOThl CTYJICHT TOJKEH 00E€CTICYUTh
TEXHUYECKYIO0 BO3MOXKHOCTb TUCTAHIIMOHHOTO MOAKIIOYEHUS K CHCTEMaM JIUCTaHIIHOHHOTO
oOydenus. [Ipu OTCYTCTBUM TaKol BO3MOKHOCTH OOCYJUTH CUTYAITUIO C MPENOo/IaBaTeIeM
JTUCIUTLIAHBI.

7. @DoH/I OLIEHOYHBIX CPEICTB
®DOH/T OIEHOYHBIX CPEJACTB mpeacTaBieH B Ilpunoxenun 2 k paboyeil mporpamMme
BKJIFOYAET pa3/Ieiibl:
7.1. MeTo1bl KOHTPOJISl 1 OLICHUBAHUS PE3yIbTaTOB O0yUEHUS
7.2 llIkana u KpuTEpUU OLIEHUBAHUSI PE3YJIBTATOB O0yUEHUS
7.3. O1ieHOYHBIE CpeaICTBa
7.3.1. Texyiuii KOHTPOJIb
7.3.2. [IpomexxyTouHasi aTTecTarus
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Ipunoorcenue 2
OLHEHOYHbBIX CPEIACTB

O AMCIUITJIMHE

«MeToabl peHOBAIlUM U BTOPHYHOM MepepadboTKy MaTepHaI0B»
HampaBnenue moaroToBku
22.03.01 «MaTepuajioBeieHUE U TEXHOJOTHH MATEPUATIOBY»
Ob6pazoBarenpHas mporpamma (podUITs TOTOTOBKH )
«IlepcneKTHBHbIE MATEPHAJILI M TEXHOJIOTHI»

B mporecce 00ydeHus: B TeUEHHE CEMECTPa UCIONIB3YIOTCS OIICHOYHBIE CPEJICTBA TEKYIIETO
KOHTPOJISl YCIICBAEMOCTH U MPOMEKYTOUHBIX aTTecTaluid. [[pUMEHSFOTCS CIIEAYIONINE OIICHOYHBIC

CpE/CTBa: TECT, 3alIUTa JIA0OPaTOPHBIX padOT, 3a4YET, SK3aAMEH.
OOyuenue 1o aucHUIUIMHE «MeToabl PeHOBAlMU U BTOPUYHOM 1epepadOTKH MaTepHaioB

1. MeToabl KOHTPOJISl H OLIECHUBAHUS Pe3YJbTATOB 00YUeHUsI

HanmenoBanue IIpencraBnenne
Ne OIIEHOYHOTO Kparkas xapakTepHCTHKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA
0oC Cpe/icTBa CpeacTsa B ®OC

Cucrema CTaHAApPTU3UPOBAHHBIX 3a,[[aHPII>i,

Tect MO3BOJIAIOLIAS aBTOMaTU3UPOBATh .
1 " DoHx TeCTOBLIX 3aJaHUN
(T) MpoLeaypy H3MEpeHHsl YpOBHS 3HAHUMA U
YMEHHM 00y4aroIerocs.
CpencTBo NPOBEPKHM YMEHUM W HAaBBIKOB
2 37Ip MPUMEHATh TOJIYdYCHHBIC 3HAHUS IS 3amanust 11 3alAThI
pEIICHUS MPaKTUYECKUX 3a1aq c nabopaTopHbBIX paboT

MOMOIIBIO MHCTPYMCHTAJIbHBIX CPEACTB.

2. lIkana u KpUTEPUU OLEHMBAHUSA Pe3YJIbTATOB 00yUeHUS

DopMa NPOMEKYTOUHON ATTECTALMM: IK3AMEH.

Oo0s13aTeJIbHBIMU YCJIOBUSIMH TOATOTOBKHM CTYIEHTAa K NMPOMEKYTOYHOH aTTecTaluu
SBIISIETCS. BBIMIOJHEHHE CEMHUHApPCKUX paboT, MPeIyCMOTPEHHBIX pabodeil mporpamMmon
MMPOXOKACHUEC BCEX MMPOMEKYTOUYHBIX Sa)IaHHfI.

HIkanaa
Onucanue

OICHUBaAHUSA

BrimosnHeHs! Bce BUIbI y4eOHOM paboThl, IPEIyCMOTPEHHBIE
Omauuno paboueil mporpamMmoil. CTyIeHT JIE€MOHCTPUPYET COOTBETCTBUE
3HAHUU, YMEHMH, HaBBIKOB MTPUBEACHHBIM B Ta0JIMLIaX MOKa3aTeleH,
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OnepupycCT HpI/IO6peTeHHBIMI/I 3HAaHUSIMH, YMCHUSAMH, HABBIKAMU,
MNPUMCHACT UX B CUTyallUAX MOBBIIICHHON CIOXHOCTH. HpI/I 9TOM
MOTYT OBITE A0NYHICHbI HCE3HAYUTCIIbHBIC OHII/IGKI/I, HCTOYHOCTH,
3aTPYAHCHUA MPU aHAIUTHYCCKUX OICpaluigX, IMEPCHOCE 3HAHUHN U
YMCHI/Iﬁ Ha HOBBLIC, HCCTAHAAPTHLIC CUTYAllUU.

Xopowo

BrimonnHeHb! BCe BUJIBI YU4eOHOH pabOThI, MPEAyCMOTPEHHBIC
y4eOHbIM  mIaHoM.  CTyAeHT  JEeMOHCTPUPYET  HEIOJHOE,
MPABUJIBHOE COOTBETCTBHE 3HAHUI, YMEHUH, HaBBIKOB
MPUBEJICHHBIM B TaOJIMIAX MOKa3aTeseH, TM00 eciu pu ATOM ObLITH
JIOTYIIEHBI 2-3 HECYIIIECTBEHHBIC OIIHOKH.

Yooenemeopumenvro

Brinonnens! Bce BUAbI yueOHOM pabOThI, TPeayCMOTPEHHbBIE
y4eOHBIM TU1aHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
B KOTOPOM OCBEIIEHAa OCHOBHas, Hauboyiee BakHasg YacCTh
MaTepuaia, HO IPU STOM JIOMyIIeHa OJHAa 3HAYMTEIbHAs OIIMOKa
WJIA HETOYHOCTb.

Heyooenemsopumenwvro

He BbmonHeHn onuH uiau Oonee BHIOB ydeOHOW pabOTHI,
MPEeIyCMOTPEHHBIX YyueOHBbIM TIaHOM. CTYAEHT JAEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB MPUBEICHHBIM
B TaOJMIaX TOKa3aTelel, JOIMYCKAIOTCs 3HAYHUTEIIBHBIC OINUOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWW, YMCHH, HABBIKOB I10 PSay
MOKA3aTeNIe, CTYJIEHT HUCHBITHIBACT 3HAYUTEIBHBIC 3aTPYIHCHUS
IIPH ONIEPUPOBAHWK 3HAHUSAMHU M YMEHHUSMHU IMPH HX TMEPEHOCE Ha
HOBBIC CUTYAIIUH.

3. OueHoYHbIE CpPeICTBA

3.1. Tekyuuii KOHTPOJIb

Tembl pedepaTos

«MeToabl OYUCTKH CTOYHBIX BOI)

(HHI{I/IBH}]yaJH)HO AJI KA

JKJIOTO 00YJAI0IIErocs)

1. OcHOBHEIE MCTOABI OUYHNCTKHU CTOYHBIX BOJH O6pa6OTKI/I O0CaaKoOB.

. Coopysxenus 6u

~N N D kW

. Coopy>keHUsI MEXaHUYECKOW OUMCTKH CTOYHBIX BOJI.

OJIOTHYECKOM OYHCTKH CTOYHBIX BOJ METOI0M aspanuu.

. [IpyHIMIIBI OYMCTKHU CTOYHBIX BOJ B a9POTEHKAX.

. Meron 6uodpmisTparum.

. CoopyxeHust PU3NKO-XUMHUYECKON OUUCTKU CTOYHBIX BOJI.
. @I0TallMOHHAA OYUCTKA CTOYHBIX BOJI.

8.CopO1moHHast O4MCTKa CTOYHBIX BOJ.
9. O4ncTKa CTOYHBIX BOJ 030HUPOBAHUEM.

10. Metoap! Ti1y60

KO OYHNCTKH CTOYHBIX BO/.

11. Bropuunslie otcroitnuku. [Tpunimn paboTsl.
12.KoHcTpyKiinu 6Mo(GUIbTPOB U UX PUMEHEHHE.
13.I1leckoIOBKH M IPUHLUI UX pabOTHI.

14. KoHCTpYKIIMM a3POTEHKOB.

15. OTcTONHUKY, MPUHIUT pabOTHI U UX IPUMEHEHHUE.
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Tembl 10K12/10B (6 cemecTp)
«JIokaJlbHasl 0YHCTKA CTOYHBIX BOI»
(MHAMBUAYAJIBHO ISl KaYKI0T0 00y4aroerocsi)
1. JIokanpHass OUMCTKA CTOYHBIX BOJ JJIS KX MOBTOPHOI'O UCIIOJIb30BAHMS B IIPOU3BO/ICTBE.
2. JlokanbHasi OYMCTKA CTOYHBIX BOJI 32 pyOexKoMm.
3. JIokanpHasi OYUCTKA CTOYHBIX BOJ], 00pa3yroluxcs MpHu MPOU3BOACTBE TOPHOTO BOCKA.
4. JlokanbHasi OYMCTKA CTOYHBIX BOJ OT dMYJIBIaTOPOB, HE CIIOCOOHBIX K OMOXMMUYECKOMY
pacnamy.
5. JIokanpHasi OYMCTKA CTOYHBIX BOJ] YCTAHOBOK JUIsl KPALIEHHS BOJIOKHA JIABCAH.
. JIokanpHbIe (1IEXOBbIE) OUUCTHBIE COOPYKEHHUS.
. JIokanpHas OYMCTKA CTOYHBIX BOJ, COAEPIKALIMX OPraHUYECKHE BELLIECTBA.
. JlIocTOMHCTBA U HETOCTATKU JIOKAIbHOM CUCTEMBbI OUUCTKU CTOYHBIX BOJ.
9. JIokanpHasi OUMCTKA CTOYHBIX BOJ] IPU MOMKE JIETKOBBIX aBTOMOOMIIEH.
10. JlokanpHast OUMCTKA CTOYHBIX BOA, 00pa3yrontuxcs npu npou3Boactse CITIAB.
11. JlokanbpHast O4MCTKA CTOUHBIX BOJ OT XPOMOCOJAEPKAIIUX COSTUHEHU.
12. JIokanpHas OYMCTKA MIAXTHBIX BOI.
13. JlokanbHasi O4MCTKA CTOUYHBIX BOJ OT HEPTENPOIYKTOB.
14. HeliTpasin3anus U JJOKaJIbHAsi OYUCTKA KUCIOTHO-IIIEIOYHBIX CTOKOB.
15. JlokanbHast O4MCTKA CTOUHBIX BOJ, COJIEPKAINX HOHBI TSDKEIIBIX METAJUIOB.
«IIpouecchl n coopy:keHHs 11 00e3BOKMBAHMUSA 0CAAKOB CTOYHBIX BOI»
(MHAUBHUAYAJIBHO AJIS1 KAKI0r0 00y4yaroumerocs)
1. O6e3BOKHMBaHKE OCAJIKOB B €CTECTBEHHBIX YCIOBHUSX.

[C BN o)

2. Mexannudeckoe 00€3BOKUBAHUE OCATKOB CTOYHBIX BOI.

3. MeToapl KOHAUIIMOHUPOBAHUS.

4. PeareHTHBIE METOIBI.

5. Be3peareHTHOEC KOHIUITMOHUPOBAHHE.

6. [Tporeccrl u 000pyMOBaHUE JIJIST MEXaHUIECKOTO 00C3BOKUBAHMSI OCA/IKOB.
7. O6e3BOKMBaHKE OCA/IKOB Ha BaKyyM — (DUIIbTpax.

8. O0e3BOKMBaHNE OCAIKOB CTOYHBIX BOJI HA PHIIBTP — IIpEccax.

9. HentpudyrupoBanue ocaaka ropoJCKiUX CTOYHBIX BO/I.

10. [IpobOnema yTUIHU3aIIUU OCAIKOB.
11. [luponu3 ocagkoB.
12. YcraHOBKM U1l TEPMUYECKOMN CYLIKH.
13. YcTaHOBKM 7151 CKUTAHMS OCAIKOB.
14. JlenoHnpoBaHUE OCAJAKOB CTOUYHBIX BOJI.
15. O61mue KOMIIOHOBOYHBIE PEIIEHUS] KOMIIJIEKCOB OUYMCTHBIX COOPYKEHUH.
Tembl KpyI10ro0 cT0J1a, AUCKYCccHu (6 cemecTp)
«BoxooTBeneHne CTOYHBIX BOI
(B MMHH-TPYIIIIAX)
1. IIpaBoBOE perynupoBaHNe UCTIONB30BAaHUS U OXPAHbI BOJHBIX OOBEKTOB.
. [IpenocraBnenus BOAHOTO 00BbEKTa B MOJIb30BaHUE. Pa3pemnTenpHas JOKyMeHTAIHS.
. Pemienue o npenocraBieHnn BOJHBIX OOBEKTOB B MOJIb30BAHUE.
. Hopmatusnoe perynupoBanue [1/IK BpenHbIx npumMeceil B CTOYHBIX BOJaX.
. Onlenka kadecTBa CTOYHEIX BOJI.
. JlomycTUMBIE OKa3aTeau NPUMECce CTOKOB.
. KonTpoJsib Haj cTOKaMu KaHaM3alyH.
. HopmaTuBHo-nipaBoBoe perynuposanue IT/IK.
9. Kimaccudukamus TTIK.
10. CanuTapHO-XMMHYECKUE TTOKA3ATENIM CTOUYHBIX BO/I.
Tembl onipocos (6 cemecTp)

(e BN o) RNV, IR ENRUS I ()
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«O01IHe TeXHOJOTHYECKHE CXeMbl 0UHCTKH CTOYHBIX BO. COOpYy:KeHUSI MeXaHUYeCKOM
OYHMCTKHU CTOYHBIX BOI»
1. MexaHuueckasi OYMCTKA CTOYHBIX BO/I.
2.Pemerku.
3.IleckonoBKH.
4. YcpenHurenu.
5.0TCTOMHUKHU.
6.TexHOIOorn4ecKre CXeMbl MEXaHUYECKOM OUMCTKH CTOUYHBIX BOJ.
7.AHaIN3 CAHUTAPHO-XMMHUECKUX IOKa3aTeNIel COCTaBa CTOYHBIX BOJ.
8. UIbTpOBaHUE.
9. Llenrpudyruposanue.
10. Mexanuueckasi O4MCTKA JIOCTOMHCTBA U HEJTOCTATKH.
«Coopy:keHusi 0M0JIOrHYeCKOii 0YNCTKU CTOYHBIX BOJ METOI0M a3palum»
1. buonoruueckas O4UCTKA CTOYHBIX BO/I.
2. AxtuBabIH WiI. COCTaB U €ro Ha3HAYCHHE.
3.IIpuHIMIIBI OYUCTKU CTOYHBIX BOJ] B a9POTEHKAX.
4. TeXHOIOTUYECKUE CXEMbl OYMCTKHA CTOYHBIX BOJI B a9POTEHKAX.
5.KoHCTpyKIIMK a3pOTEHKOB.
6.CucTeMbl adpaliy UIOBBIX CMECE B a3pOTEHKaX.
7.1IpuHIMNIBI pacyeTa a9pOTEHKOB U CHUCTEM adpalliu.
8. BropruuHble OTCTOMHUKH MOCJIE a9POTEHKOB.
9. Ilons oporieHus.
10.buosniornueckue npyasl.
«CoopyskeHusi 0MOJIOTMYECKOI OYHUCTKHM CTOYHBIX BOA MeTo OModuiabTpanum»
1. Knaccugukanus 6modpuabTpos.
2. TexHonoru4eckue cXembl paboThl OMO(PHIBTPOB.
3.CocraB 6MOGUITBTPOB.
4. MexanusMm JieiicTBUs 6MODUIBTPOB.
5.KomOuHMpOBaHHBIE COOPYKEHHSI OMOJIOTUYECKON OUYNCTKH CTOYHBIX BOJ.
6.Metonbl uHTeHCU(UKALUU pabOTHl OUOPUIBTPOB.
7.BTOpUYHBIE OTCTOMHUKH.
8. IlpuHnumn paboThl BTOPUYHBIX OTCTOHHUKOB.
9.KoMOuHMpOBaHHBIE COOPYHKEHHSI OMOIOIMYECKON OYMCTKH CTOUYHBIX BOJ.
10.Meto/pl MHTEHCUBUKALMK pab0Thl OMO(UILTPOB.
«Coopy:xeHust pU3NKO-XUMHYECKOI OUMCTKU CTOYHBIX BOI»
1.061acTh MpUMEHEHUS U KJIACCU(PHUKAIUS COOPYKEHUN (PU3UKO-XUMUIECKONW OUMCTKU
CTOYHBIX BOJI.
2.04ucTKa CTOYHBIX BOJ (IIOTAIHEH.
3. YcraHoBkH (JI0TAIMOHHON OYMCTKH CTOYHBIX BOJ.
. O4nCcTKa CTOYHBIX BOJ KOATyJTUPOBAaHUEM.
. KoarystHThl, HCIIOb3yeMble PU OYUCTKE CTOYHBIX BOJT.
. CopOLnoHHast OYMCTKA CTOYHBIX BO/I.
. TexHoMOTrMYECKNE CXEMBI YCTAaHOBOK JJIsI COPOIIMOHHON OYMCTKU CTOYHBIX BOJ.
. O4nCcTKa CTOYHBIX BOJ 030HUPOBAHUEM.
9. O30HaTOPBL.
10.KonctpyupoBanue coopyxeHui HU3NKO-XUMUIECKON OUYNCTKH CTOYHBIX BOJ.
«O0padoTka, o0e33apaKuBaHue M YTHIN3AIHUN 0CATKOB CTOYHBIX BOI»
1.IIporeccel u coopyx)eHus 00pabOTKH OCAJKOB CTOYHBIX BOJI.
2.CocTaB 1 CBOMCTBA OCAIKOB CTOYHBIX BOJI.
3.VItoTHEHHE HUITOB B OCAJKOB CTOYHBIX BOJI.
4.Crabunu3zaius 0cagkoB CTOYHBIX BOJ M aKTHBHOTO MJIa B aHAYPOOHBIX YCIOBHUSX.

003N LD A~
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5.Crabunu3aiys 0CaJKOB CTOYHBIX BOJ U aKTHBHOT'O MJIa B a9POOHBIX YCIOBUSIX.
6.PearentHast 06paboTKa 0CaIKOB CTOYHBIX BO/I.
7.buorepmuueckas 06paboTKa 0CaIKOB CTOYHBIX BO/I.
8.00e33apakxuBaHKe OCAJIKOB CTOUHBIX BoJ.Jle3nHpekuus.
9.006e33apaxuBaHue OCaJKOB CTOUHBIX BOJI. Jle3nHBa3us.
10. O6e33apakuBaHuE 0CAIKOB CTOKOB B PD 1 3a pyOexkoMm.
Tembl npe3enTanuii (6 cemectp)
«O01mme cUCTEMbI KOMILUIEKCOB OYUCTHBIX COOPYKEHUII»
(MHAUBHUAYAJIBHO AJISI KAXKI0T0 00y4arouerocs)
1. O0mue cxembl KOMIUIEKCOB OUYHUCTHBIX COOPYKEHUH.
2. OunctHble coopyxeHus KypbsHOBCKOM cTaHIIMU a3paiii.
3. TexHoynornyecKkas cxema OUMCTKU CTOYHBIX BoJ JIroOeperkoii cTaHuu a3paii.
4. TexHolorHmyeckas CXeMa OYHUCTKH CTOYHBIX BOJA W OOpabOTKM OCaJKOB
IlentpanbHoii cranmmu r. CankT-IleTepOypr.
5. TexHosornueckas cxema o0paboOTKH CTOYHBIX BOJ Ha Hukeropoackoil cranuuu
a’paluu.
6. OunctHble coopyskenus I. Llltpacec (ABcTpus).
7. OuuctHblie coopyskenus ropogos CIIA.
8. OuuncTHBIE COOpYXKEHUS TOpoa0B DpaHILIUH.
9. OuncTHBIE COOpYKEHUs TOpo0B [ epMaHuu.
10. OuncTHBIE COOpYX’EHUS TOPOAOB BenukoObpuranuu.
11. OunctHble coopyxeHust ropooB Uuauu.
12. OuuctHble coopyxenus Mcnanuu.
13. OunctHble coopyxeHus bpazunuu.
14. OuunctHbie coopyxeHus Upnanauu.
15. Ouncthbie coopyxenus: Kuras.
«MeTobI 0YMCTKH ra30BbIX BHIOPOCOB»
(MHAMBUAYAJTBHO ISl KAKA0T0 00y4aromerocsi)
1.Knaccugukanusi npoMbIIIIIEHHBIX Ta3000pa3HbIX OTXO0B U METO/IbI,
HNpUMEHSIeMBbIE JUI UX OUYUCTKH.
2.IIpomblIEHHBIE Ta3000pa3HbIE OTXO/IbI, COJIEPIKAINE TOKCUYHBIE KOMIIOHEHTHI B
BUJI€ B3BELLICHHBIX YAaCTHII ITIJTM U TYMaHa.
3.IIpombIeHHBIE Ta3000pa3HbIE OTXO/bI, COJAEPKAIINE TOKCUYHBIE KOMIIOHEHTHI B
BUJI€ MApOOOPA3HBIX M ra3000pa3HbIX MPUMECEi.
4. Knaccugukaiuys METo/10B OUYMCTKHU T'a30BbIX BHIOPOCOB.
5.A6copbuus mpy OYMCTKE T'a30BbIX BHIOPOCOB.
6.Metoa xemocopOIIMK Ta30BBIX BEIOPOCOB.
7.Metoa afncopOLMK Ta30BbIX BBIOPOCOB.
8.Karanuruueckoe 10kUraHue.
9. Tepmuueckast HeHTpanU3aLKs.
10. Ckpy06eps1 Bentypu.
11. HacamouHble OanrHu.
12. ®opcyHouHbIE CKpYOOEpHI.
13. LlerTpoOexHBIE CKPYOOEPHI.
14. Tapenounslie ckpyOOephl.
15. bapOoTaxkHO-TIEHHbIE CKPYOOEpHI.

3.2. [TpomekyTOYHAs aTTeCTAUS

[TpomMexyTouHas aTTecTanus MPOBOJUTCS Ha 7 ceMecTpe o0ydeHus B popme 3adera

3adueT MPOBOJUTCS IO BOIIPOCAM, OTBETHI ITPEIOCTABIISIFOTCS ITMCBMEHHO C ITOCIIC Y FOIIIHM
YCTHBIM coOecenoBanueM. Bompockl popMupyroTcs u3 BOMPOCOB MPEACTABICHHOTO HIKE TIEPEYHS.
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PernameHT npoBeeHust JK3aMeHa:

1. [IpoBenenue arrectanuu (3a4era) C UCMOIH30BAHUEM CPEACTB JIEKTPOHHOTO 00y4eHHUs U
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUHN BBIIIOJIHSAETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yHuBepcutere "[lopsiaikoM mpoBeneHHs MPOMEKYTOUHOM aTTECTALMM C HCIIOJIb30BAHUEM CPENICTB
AIIEKTPOHHOT'O OOYYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA"

ITepeueHb BONMPOCOB [Jisl MOATOTOBKH K 3K3aMeHY M COCTABJIEHHUS IK3aMeHAIMOHHbBIX
omneros 1 (7 u 8cemectpsi) (YK-2)

Bompocsl k 3auery (5 cemectp)
MexaHu3Mbl peryJTUPOBAHUS PECYPCOIIOTb30BAHHUS.
DKOJOTUYECKHI MACTIOPT MPEANPHSTHS.
3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl U ero BIMSHHE HA KAYECTBO )KU3HHU YCIIOBEKA.
Hosple moaxoas! kK mpobiemMe yCTOWYMBOTO Pa3BUTHS OOIIECTBA.
TexHuka 0€30MaCHOCTH MPH MepepadboTKe MPOMBIIUICHHBIX OTXO/I0B.
PerﬂaMeHTaHHﬂ 060pa, 3arOTOBKH MW IIOCTABKH OTXOAOB JId HCIIOJIB30BAHHUA B
Ka4eCTBE BTOPUYHOTO CHIPbS.

ogakrwdE

7. Pernmamenranus TpaHCIIOPTHPOBKHU OTXOJIOB.

8. TpeOoBaHus K TpaHCTPaHUYHBIM [IEPEMELICHUSIM OTTACHBIX OTXOJIOB.

9. [Topsi1oK yCTaHOBJICHHUS JINMUTOB Ha pa3MeIleHHe OTXOIOB.

10.  HopmwupoBanue 00pa3oBaHUs OTXOOB.

11.  T'ocymapcTBeHHas dKolornyeckas sKcneprtus3a. JIMmeHsupoBaHue NesSTETBHOCTH IO
00paIlEHHIO C OTXOJaMHU.

12. be3oTxomHbIE U pecypcocOeperamwnme TeXHOIOTHIECKUE TPOIIECCHI.

13.  KommiekcHOe HCHOIb30BaHUE CBHIPbS U MAaTEPHAIOB B YCIOBUSX TEPPUTOPHAIBHO-
MPOMBIIIICHHBIX KOMILIEKCOB.

14.  3apyOexHbIii ONBIT PAIMOHATBHOTO HCIIOJIB30BAHUS BTOPHYHBIX MaTEpUAbHBIX
pecypcoB.

15. B03MOXHOCTH U IpeAesbl YTHIN3ALUU OTXO0/10B.

16.  PecypcoemkocTh 1 00pa3oBaHUE OTXO/IOB.

17.  Knaccugukamus 0TX0/10B.

18.  Tlacmopru3amus v IuIaHUpOBaHKUE cOOpa OTXOI0B HA MPEIIPUATHH.

19.  TpyOGomnpoBoAHBIH TPaHCHOPT AJIs EPEMELIEHHS OTXO/IOB.

20.  TlogpemHO-TpaHCIIOpPTHOE  OOOpyJOBaHWE  JUIS  TEPEMEIICHUS  TBEPIbIX
HPOMBIIIJICHHBIX OTXO0B.

21.  V3menbueHHe U pa3jelieHHe OTXOJOB MO KPYITHOCTH.

22.  dwusnyeckue METOoJIbl cenapanuy 0TX00B.

23.  T'mapo- u adpoAMHAMHYECKHUE TIPOIIECCHI, HCIIOIb3yeMbIe MPU TiepepaboTKe OTXO0IOB.

24.  TennooOMeHHBbIE MPOLIECCH, UCIIOIb3yEeMbIe ITPH NMEPepadOTKe OTXOOB.

25.  JIuddy3noHHBIE TPOIECCHI.

26.  XuMHUYECKHUE MMPOLECCHI MepepaboTKH OTXO0/I0B.

27.  buoXuMHYECKHE MPOIECCHI.

28.  becrulameHHbBIE TEPMUYECKHE CLIOCOOBI YTUIM3AIUN OTXO/IOB.

29.  CxuraHue OTXO0JIOB.

30.  IIpombllUICHHBIE YCTAHOBKY JIJISI CKUTAHUS OTXOJIOB.

31.  IIna3MeHHBIH CIOCOO YTHIU3AIMH OTXO/I0B.

32. [Tonurons! 17151 3aXOPOHEHUS OTXOIOB.

33.  Hcnonb3oBanue Ouorasa U3 3aXOpOHEHHUH OTXOJI0B.

34. 3axXOpOHEHHE OTXOJIOB B MOpE.

35.  OOpa3oBaHu€ METAIIONOMA U 3HAUEHHE UCTIOIb30BaHUS BTOPUYHBIX METAJLIOB.

36.  Knaccudukamus METaJUTMIECKAX OTXOJIOB.

37. Texnomorus u O60py,[[OBaHI/IC JJI1 TIOATOTOBKH MCTAJUIOJIOMaA K IICPCILTIABY .
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TexHOoJIOrHUECKUE CXeMBbI TepepaboTKH JIOMa M OTXO0JI0B METAJIJIOB.

HpOI/I3BOI[CTBO CTPOUTCIIBHBIX MAaTCPUaIOB U3 MCTAJLUITYPIrUdCCKUX IIJIaKOB.

YTunu3zanys 305161 ¥ TOIUTMBHBIX HIJIAKOB.

V1unuzanyst oTpabOTaHHBIX OTHEYHOPHBIX MAaTEPHAIIOB.

Perenepanus ropenon 3eMiH.

Knaccudukarms 0Txo10B rractMmacc.

Crioco0b! yTHIIM3aIMK U 00€3BPEKUBAHMSI OTXO/I0B IIaCTMAcC.
Kraccudukarus pe3suHOBBIX OTXOJ0B M CHOCOOOB MX IEePEepadOTKH.
N3rorosieHue U NPUMEHEHUE PE3UHOBON KPOLIKU

[IpousBoacTBO pereHepara.

TepMuuecKkue METOIbI yTUIM3AMN PE3UHOBBIX OTXO/I0B.

O06pazoBanue u Ki1acCH(PUKALUI TEKCTUIBHBIX OTXOO0B.

[TepBuynas 00pabOTKa ¥ Pa3BOJIOKHEHHE TEKCTUIBHBIX OTXOOB.
[Tpon3BOACTBO MPSHKU U3 PA3BOJIOKHEHHBIX TEKCTHIIBHBIX OTXO/IOB.
[Tpon3BOICTBO HETKAHBIX MAaTEPHAJIOB U3 BTOPUYHBIX BOJIOKOH.
O0pazoBanue, KiacCU(PHUKALUS U UCTIOI30BAHUE OTXO/I0B IPEBECHHBI .
[TepepaboTka KyCKOBBIX OTXOAOB APEBECHHBI B TEXHOJIOTHYECKYIO MIETY .
[Ipon3BOACTBO CTPOUTENBHBIX W KOHCTPYKUIMOHHBIX MaTEpHAJIOB H3

Hcnonp30BaHue OMUIIOK.

XuMHYecKasi TEXHOJIOTHS MTePepadOTKH JPEBECHBIX OTXOJIOB .
Jpyrue MeTo/ibl nepepaboTKH IPEBECHBIX OTXO/OB .
[IpeumyiiecTBa 1 BO3MOKHOCTH UCTIOIB30BAHUSI MAKYJIATYPBHI.
Jle3arperanusi MakyJaaTyphl .

OuncTka MaKyJIaTypHOU MaccChI.

Pocnyck arperupoBaHHBIX BOJOKOH .

CopTupoBKa BOJIOKHUCTOM MaCCHI.

Ob6naropaxuBaHHE [ETIOI03HOM MACCHI .

[TepepaboTka HedTecoaEpKAMIUX OTXO/IOB.

Ob6e3BoxHBaHKE HePTECOaePKALIUX OTXOOB .

Cxkuranue He(TEOTXO010B.

XuMuyeckoe 006e3BpekruBaHre HeTeCoaepKAIIUX OTXO/IOB .
buoxumunueckas 06padoTka HeTecoaepKaInuX OTXO/I0B .
Pereneparus oTpaboTaHHBIX MUHEPATBHBIX Macell
[TepepaboTka 0TXOI0B TaIbBAHUYECKUX MIPOU3BOJICTB .
YTunuzanus nuiaMoB pa3inyHbIX TPOU3BOICTB .
Pereneparus oTpaboTaHHON CEPHON KUCIOTHI .

Perenepariusi MOIOIIUX PaCTBOPOB .

[TepepaboTka 0TXOI0B pacTBOPUTENEH .

Perenepariius 1akoKpacOYHbIX MaTEPUATIOB .

Yrunuzanus cMa309HO-0XJIAKIAIONTUX KUIKOCTEH .

Bonpocsl k 3xk3ameny

O0TXO0A0B

10 JUCHUILINHE «Memoosl penosayuu u 6mopuunoil nepepadomKu Mamepuanos

I/ICHOJ’IBSYIOTCSI AJId TPOBEACHUA HpOMe)I(YTO‘IHOfI aTTrecTaluu 110 JUCIHHUITIIINHE.

2. B Ouer BKIIIOUYEHO TPH 331aHUS:

3al[aHI/IC 1. BOHpOC IJIL TPOBCPKU TCOPETHUCCKUX 3HaHUM MO TeMe «Y TUIU3aIus

MMPOMBIINIJICHHBIX OTXOJ0B»,
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3ananue 2. Bompoc i IPOBEPKHM TEOPETHMUECKUX 3HAHUM Mo TeMaM «OuHucTKa
MIPOMBIIIUIEHHBIX CTOYHBIX BOJIY.
3amanue 3. Bonpoc s mpoBepKU TEOPETUUYECKUX 3HAHUHU MO TeMaM «OYucTKa OT
ra30BbIX BHIOPOCOBY.
3. KoMIIIeKT sK3aMeHallMOHHEIX OMIeToB BKIouaeT 40 OMiIeToB.
4. PernameHT sKk3ameHa: - Bpemsi Ha MoJAroToBKY T€3MCOB OTBETOB - 10 40 MuH
- Crtoco0 KOHTPOJIS: YCTHBIC OTBETHI.
5. Illxaa onicHHBaHUSA:
"OTIMYHO'"- ecnu CTYJCHT IIyOOKO M MPOYHO OCBOWJI BEChb MaTepHall MpOrpamMMbl
00y4eHUs1, UCUEPIIBIBAIOIIIE, TTOCJIEIOBATEIBLHO, TPAMOTHO U JIOTUYECKH CTPOUHO €ro M3Jiaraert.
"Xopomo"- ecnu CTyAeHT TBEPAO 3HAET MPOrPaMMHBIA MaTepualn, I'paMOTHO U IO
CYIIECTBY €ro H3jaraer, He JOMYyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.
"Y10BJIETBOPUTENBHO'" - €CIIM CTYAEHT OCBOMJI TOJBKO OCHOBHOM MaTepuall IporpamMmmsbl, HO
HE 3HaeT OTJEJIbHBIX TeM, IOMYCKAaeT HETOUHOCTH, HEJJOCTATOUYHO PaBUIbHBIE POPMYITUPOBKH,
HapyImaer MOCJIENOBATENLHOCTD H3J10)KEHHS MIPOTPaMMHOTO MaTepuana.
"Heya0B/1eTBOPUTEIBbHO'" - €CIIM CTYJIEHT HE 3HAET 3HAYUTEIBHOM YAaCTU MPOrPAMMHOIO
MaTtepuaa, JOMyCKaeT CepbE3HbIE OMTUOKU
Kaxxgoe 3agaHue 5K3aMEHAIMOHHOrO OwWiieTa OIEHHMBAETCS OTAEAbHO. OOIIel OLEHKOM
SBJISICTCS CpeIHEE 3HAUCHHE, OKPYTIIEHHOE JI0 1[EJI0T0 3HAYCHUSI.

MexaHu3MBbI PETyIUPOBAHUS PECYPCOIMOIB30BAHUS.
DKOJOTUYECKHI MAaCOPT MPEIIPUSITUS.
TexHuka 6€30MaCHOCTH MpU NepepaboTKe TPOMBIIUICHHBIX OTXO/I0B.

A

Pernamenranus c6opa, 3aroTOBKM M IIOCTAaBKH OTXOAOB JId HUCIIOJIB30BAHHA B KauC€CTBC
BTOPHUYHOI'O CBIPbA.

o

HopmupoBanue oOpazoBaHust OTXOJIOB.

o

[ocymapcTBeHHast HKOJOTHYECKash OJKcmepTu3a. JIMIeH3WpoBaHWE JEATEIBHOCTH IO

00paleHuto ¢ 0TX0JaMHU.

7. be3zoTxonHble U pecypcocOeperaromme TEXHOIOIMYECKHe MTPOLECCHI.

8. 3apyOexHBbIii ONBIT PallMOHATIBHOIO MCIIOIB30BaHNUS BTOPUYHBIX MaTE€pPUATbHBIX PECYPCOB.

9. Knaccudukanus oTxoa0B.

10. ITacnopTu3amnus 1 iaHupoBaHUe cOOpa OTXOI0B HA MPEIIPUATHH.

11. TpyOGonpoBOHBIN TPAHCIIOPT AJI IEPEMEILIEHUS OTXOIOB.

12. TlogpeMHO-TPaHCTIOPTHOE 00OpYyNOBaHHWE I TMEPEMEIIEHUS] TBEPABIX MPOMBIIUICHHBIX
OTXOJIOB.

13. M3menpyeHne 1 pa3aeieHne OTXOA0B 10 KPYITHOCTH.

14. T'uapo- ¥ aspoAMHAMHUYECKUE MPOLIECCHI, UCIOIb3yEeMbIe TPU NepepadoTKe OTXOOB.

15. TenmooOMeHHBIE MPOLIECCHI, UCIIOIB3yEeMbIe MTPU NEpepadOTKe OTXOOB.

16. ucddy3nonnbIie npo1ieccHl.

17. XuMuyeckue mporiecchl nepepaboTKu OTXO/IO0B.

18. buoxumuueckue mpoIecchl.

19. becrilamMeHHbBIE TEPMUYECKHE CTIOCOOBI YTHITH3AINN OTXO0B.

20. Cxxuraune oTX0OB.

21. TTomuroHsI 17151 3aXOPOHEHUS OTXO/IOB.

22. 3aXOpoHEHHUE OTXOJIOB B MOPE.
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O0pa3zoBaHKE METAJUIOIOMA M 3HAUYCHHE MCIIOJIb30BaHHS BTOPUYHBIX METAJLIOB.
Knaccugukaius MeTaInuecKux 0TX00B.

TexHomnorust 1 000pyJ0BaHUE IS MOJTOTOBKH METAJIOIOMA K MIEPEIUIaBy .
Cenapanusi IoMa ¥ OTXOJIOB IIBETHBIX METAJIIOB.

HampaBnenus yTuiau3anuy nuiakos.

[Tpon3BOACTBO CTPOUTEIBHBIX MATEPHATIOB M3 METAJUTYPTUYECKHUX IIUIAKOB.
VY Tunuzanyst 30716l ¥ TOTUTMBHBIX [IJIAKOB.

Yrunuzanus oTpabOTaHHBIX OTHEYHOPHBIX MaTepHaloB.

Knaccugukarus 0TxX010B miacTMacc.

Crioco0b! yTHIIM3aIMK U 00€3BPEKUBAHNS OTXO/I0B IIACTMACC.
OcobeHHoCTH TIepepadOTKU OTXOJ0B HEKOTOPBIX TEPMOILIACTOB.
Hcnonp30BaHue OTXO/I0B PEAKTOILIACTOB.

Knaccudukaryst pe3uHOBBIX OTXOJI0B M CIOCOOOB MX IEepPepadOTKH.
[IpousBoacTBO pereHepara.

TepMmudeckue METOABI yTUIN3AINH PE3UHOBBIX OTXOO0B.

Jlpyrue criocoObl UCTIONIF30BAHUS U3HOMICHHBIX [IMH.

OO6pa3zoBanue 1 Kiaccu(PpuKanusi TEKCTUIBHBIX OTXO/I0B.

[lepBuunas 06pabOTKa ¥ PA3BOJIOKHEHHE TEKCTUIIHHBIX OTXOOB.
[Tpou3BOACTBO MPSHKU M3 PA3BOJIOKHEHHBIX TEKCTUIIBHBIX OTXOJIOB .
[Tpou3BOACTBO HETKAHBIX MATEPUAIIOB U3 BTOPUYHBIX BOJIOKOH .
O06pazoBanue, KiacCU(pUKALUS U UCTIOIb30BAHNE OTXO/IOB JPEBECHUHBI.
[TepepaboTKa KyCKOBBIX OTXO/IOB JPEBECHHBI B TEXHOJIOTHYECKYIO IIIEITY .

HpOI/ISBOI[CTBO CTPOUTCJIIbHBIX U KOHCTPYKINMOHHBIX MATECPHUAJIOB U3 OTXOJ0B IPCBCCHUHBI.

Hcnonb3oBaHne ONMUIOK.

XuMHudecKasi TEXHOJIOTUS epepabOTKH IPEBECHBIX OTXOJIOB.
Hpyrue MeToibl IepepadOTKH JPEBECHBIX OTXOI0B.
[IpeumytiecTBa ¥ BO3MOKHOCTH UCTIOJIB30BAHUS MAKYJIATYPHI.
Je3arperanust MaKyJIaTypsl.

OuncTka MaKyJaTypHOU Macchl.

Pocnyck arperupoBaHHBIX BOJIOKOH.

CopTupoBKa BOJOKHUCTOM MacCBhI.

Ob6naropaxuBaHue HEJUTIOI03HON MACCHI.

[TepepaboTka HedTecoaEpKAMNUX OTXO/I0B.

O06e3BoxuBaHne HEPTECOACPKAIINX OTXOIOB.

Cxxuranue He(hTEOTX0/10B.

XuMudeckoe 00e3BpeKnBaHNe HEPTECOAEPKAIINX OTXOIOB.
buoxumuueckas 06paboTka HedTecoaepKAIIMX OTXO/I0B.
Pereneparius oTpaboTaHHBIX MUHEPAIBHBIX MACE.
[TepepaboTka 0TX0/I0B TaTbBaHUYECKUX MTPOU3BOJICTB.
Vrunuzanus 1uiaMoB pa3IuyHbIX TPOU3BOACTB.
Pereneparius oTpaboTaHHOW CEPHOM KUCTOTHI.

Perenepariust MOIOIIIUX pacTBOPOB.

[TepepaboTka 0TX0/10B pacTBOpUTETIEH.

Perenepariust 1aKkoKpacOYHBIX MaTEpPUATIOB.

YTunuzanus cMa304HO-0XJIaK JAI0INX KUIKOCTEH.
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OunCTKa CTOYHBIX BOJI.

CocTaB U CBOMCTBA CTOYHBIX BOJIL.

®opMHUPOBAHUE COCTaBA CTOUYHBIX BOJI.

CaHuTapHO-XMMUYECKHE TTOKA3aTeNN 3arpA3HEHHsI CTOUHBIX BOJI.

YcnoBus cOpoca CTOUHBIX BOJ B TOPOJICKYIO BOAOOTBOISIIYIO CETh.

Omnpenenenre He0OOXOIUMOM CTENIEHN OYUCTKH CTOYHBIX BOJ.

AHanIu3 CaHUTAPHO-XMMHUYECKUX TI0Ka3aTesiel cocTaBa CTOYHBIX BOJI.

MeTo/1bl OYHCTKH CTOYHBIX BOJ U 00pabOTKU OCAIKOB.

TexHOMOruYeCcKHe CXeMbl OUUCTKH CTOYHBIX BOJI.

Broxumudeckne 0CHOBBI METOI0B OMOJIOTUYECKOM OUYHMCTKH CTOYHBIX BO/I.

[IpuHIUIIBI ¥ TEXHOJIOTMYECKUE CXEMbl OUUCTKU CTOYHBIX BOJ[ B a3POTEHKaX M OCHOBHBIE
XapaKTePUCTUKU aKTUBHOTO WJIA.

BTopuuHbie OTCTONHUKH.

TeopeTnueckre OCHOBBI METO/1a OMO(HUIBLTPALIUH.

Knaccudukanus 6nopuabTpoB.

TexHomornueckue cxeMbl paboThl OMOPHUIBTPOB.

Kouctpynposanue 0nopuiabTpoB.

BTopuuHbie OTCTOMHUKH.

KoMOuHHpOBaHHBIE COOPYKEHUS OMOIIOTHYECKON OYUCTKH CTOYHBIX BOJ.

Mertoap! nHTeHCH(pUKAUU paboTH OMOPHUIBTPOB.

OO6nacte TpUMEHEHUS U KIAacCUPUKALUA COOPYNKEHUH (PUINKO-XUMHUECKONH OYUCTKU
CTOYHBIX BOJI.

OuncTka CTOUHBIX BOA (prioTanuei.

O4uCTKa CTOYHBIX BOJ KOATYJIMPOBAHUEM.

CopO1moHHast OYMCTKA CTOYHBIX BOJI.

OuncTKa CTOYHBIX BOJI 030HUPOBAHUEM.

KoHnctpynpoBanue coopyxeHu# GU3HNKO-XUMHUIECKOW OYMCTKUA CTOYHBIX BO/I.
Teopernueckre OCHOBBI METOJOB TJIYOOKOW OYHMCTKHM M 00€33apa’KMBAHUSI CTOYHBIX BOJI
METOJIJaMH TTyOOKOW OYMCTKH CTOYHBIX BOJ OT OPTaHUYECKUX 3arpsi3HEHHH U B3BEIIEHHBIX
semiects (OITK-4);

MeTo/1b1 TITyOOKOH OYUCTKU CTOYHBIX BOJ OT OMOT€HHBIX JIEMEHTOB.

MeTtoabl ynaneHus U3 CTOYHBIX BOJ OTJEIbHBIX KOMIIOHEHTOB.

Mertoasl 06€33apaKuBaHMs CTOYHBIX BOJI.

MeTobl HACHIIEHHS OYUIIIEHHBIX CTOUYHBIX BOJI KHCIOPOIOM.

[Ipoteccol U coopykeHHs: 00pabOTKH 0CaTKOB CTOYHBIX BOJI.

CocTaB ¥ CBOMCTBA OCaJIKOB CTOYHBIX BOJI.

. YIJIOTHEHHUE WIOB U OCAJIKOB CTOYHBIX BO/I.

. Crabunmzanusi OCaJKOB CTOYHBIX BOJI M aKTHBHOTO WJa B aHa’pOOHBIX U a’dpPOOHBIX
YCIIOBHSIX.

Pearentnast u 6morepmuueckas 00paboTka 0cagKkoB CTOYHBIX BO/I.

0O06e33apaxuBaHUe OCAIKOB CTOYHBIX BO/I.

ITeckoBBIE TIOMIAIKH.

NnoBwie MI0mMaaKky ¥ WIOBBIC IPYIHI.

Mexanndeckoe 00€3BOKMBAaHUE OCAJIKOB CTOYHBIX BOJI.

Tepmudeckas Cylika 0caJIkOB CTOYHBIX BOJI.
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Cixkuranue 0caJikoB CTOUHBIX BO/I.

VYrTunuzamus 0cakoB CTOYHBIX BOJ.

YTunuzanus 0CaaKoB OBITOBBIX CTOYHBIX BO/I.
JlenoHupoBaHue 0CaJKOB CTOYHBIX BOJI.

OO611re KOMIOHOBOYHBIE PEIICHNUS KOMILJIEKCOB OYHCTHBIX COOPYKEHUH.
OO011re KOMIOHOBOYHBIE PEIICHUS OUUCTHBIX COOPYKEHUIH.
Coopy»xkeHus 151 OUUCTKH IIOBEPXHOCTHBIX CTOYHBIX BOJ.
CoopyxeHus 11 JIOKAJIbHOM OUYUCTKH CTOYHBIX BOJI.
OuucTka razoB OT a3p030JIeil.

MexaHnuyeckass OUHCTKA.

DNIEKTPOCTATUUYECKAsT OUHCTKA.

3BYKOBas U yJIbTPa3ByKOBask KOATYJIALIMS.

OuncTka ra3oB OT MapooOpa3HbIX U Ta3000pa3HBIX TPUMECEH.



IIpunoxenne 1

TeMaTnuyeckuil MUIAH CoieP:KaAHUS TUCHUILVIMHBI «MeToabl pEHOBAIIUY M BTOPUYHOM NepPepadoTKH MATEPHAJIOBY
110 HANIPABJICHHUIO NTOATOTOBKH
22.03.01 «MaTepuaJjioBeieHHe U TEXHOJIOTMHA MATEPHATIOB)
[Ipoduns moaroToBKM
IlepcnekTHBHBIC MaTEPHAJIBLI M TEXHOJIOT UM
®opma 00y4YeHUH : OUHAA
I'ox nadopa: 2023/2024

(bakanaBp)
Bupabl yueOHoil padoThl, Dopm
- iy BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosiTeJIbHO padoThI bl
Pasnen § 5 5 padoTy CTyJ1E€HTOB, CTY/IEeHTOB arrect
= o & U TPYA0EMKOCTh B 4acax anuu
n/n SHI i/
| c Jlag | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
CenbMmoii cemecTp 7
IKOJI0rH4ecKHe aCNeKThI
1.1 | pecypcononb3oBanus 7 1 2 1
12 CeMuHap«DKOJOTHUECKUH MacopT 7 5 1 1
TPEITPUITHSY
HopMmatusHo-nnpaBoBoe
odecrneyeHue ynpasBJeHHs
1.3 | orxomamu. be3oTxoaHbIE U 7 3 6 2
pecypcocoeperaroiiue TeXHOJOTHH
B IPOMBINLIEHHOCTH
1.4 | Cemunap«HccnenoBanue 7 4 3 2
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AUCIICPCHOI'0 COCTaBa
IMPOMBIIIJICHHBIX MBITICHDY

1.5

Oo0pa3oBanue n Kiaccupukanmsi
orxoaoB. TpancnoprupoBanue
0TXO0/10B

1.6

Cemunap«HccnenoBanue
XapaKTEPUCTUK PA3TUUHBIX
dbpakumii 0TX0I0B»

1.7

TexHo0rHYecKue Npouecchl,
HCIIOJIb3yeMble NPHU nepepadoTke
0TXO0/10B

1.8

Cemunap«CopTHpPOBKa OTXOJI0B AJIst
JalbHENIIeH mepepadoTKi

1.19

Tepmuyeckue crnoco0bl
nepepadoTKH 0TXO/0B.
3axopoHeHHE 0TX0/10B

1.10

Cemunap«Ornipenenenue
TE€XHOJIOTMYECKUX CBOMCTB
OTXOJZIOB»

10

1.11

IlepepaboTka 0TX0/10B MeTAJJIOB.
YTunuzanusi nJ1aKkoB, 30J1bl,
OTHEYIOPOB M ropeJIoii 3eMJIH

11

1.12

Cemunap«M3y4uTh METOAUKH
IIPOBEJEHUS MEXaHUYECKUX
VCIIBITAHUN OTXOJI0B PE3UH»

12

1.13

ITepepabdoTka oTxonos
NMOJTUMEPHBIX MaTEpHuajIoB

13

1.14

Cemunap«Knaccupukanus u

14
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OMPCACIICHUEC XapPaKTCPHUCTUK
MCTAINIMYCCKUX OTXOA0B»

1.15

Ilepepa®oTKa TEKCTHIbHBIX
orxoa0B. IlepepadoTka 0oTX010B
JApeBeCHHBbI

15

1.16

Cemunap«Kmaccudukamnms u
OIIpeIeNIEHUE XapaKTEPUCTUK
OTXOIOB JIPEBECUHBI»

16

1.17

Hcnosb3oBanue MaKyJIaTypsl.
IlepepaboTka :KUAKHUX U
MacTooOpa3sHbIX 0TX0/10B

17

1.18

Cemunap«Knaccudukanms u
ompezieNieHue XapaKTePUCTUK
BOJIOKOH»

18

(Dopma ammecmauuu

19-20

Bcero yacoB no JUCIUILUIHHE
B CEIbMOM CEMECTpe

36

18

18
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Buabi yueOHoli padoTsl, Dopm
< BKJIIOYASI CAMOCTOSITEJILHYIO Buabl camocTosiTeIbHOH padoThI bl
Pasren g % ? padoTy CTyIE€HTOB, CTY/IEHTOB arrect
A z > = U TPYA0EMKOCTh B Yacax anum
n/n o | T 8 I/
JI c Jlab | CPC | KCP | K.P. | KII. | PTP | Pedgepar | K/p | D | 3
BocbMmoii cemecTp 8
1.1 | BogooTBeneHune CTOYHBIX BO/ 8 1
Cemunap nHa memy «Boooomeeoenue
1.2. 8 1 1 2
CMOYHBIX 800»
OO0uue TeXHOTOrH4YecKne CXeMbl
13 | CIMCTKH CTOYHBIX BOJ. ) 3 3
CoopyxeHust MeXaHHM4YeCKOM
OYNMCTKHU CTOYHBIX BOJ.
14 Cemunap«Pacuer HeoOxoaumoi 8 4 ) 4
CTCTICHH OYHUCTKH CTOYHBIX BOJ»
Coopy:xkeHus 6M0JI0TNYECKOM
1.5. | OYHCTKH CTOYHBIX BOJ METO 8 5
a’pauuu
Cemunap na memy « Coopyrcenust
1.6. | buonoecuueckoil OuUCMKU CMOYHBIX 8 5 2 4
800 Memoo aspayuu
CoopyxeHust OM0JIOTHUECKOI
1.7 | 0YHMCTKM CTOUYHBIX BOJ METO/
onopuabTpannu
18 Cemunap«Pacuet HeoOx01MMOI 8 5 1 4
CTETICHH OYUCTKH CTOYHBIX BOM»




29

1.9

Coopy:xkeHusi pU3NKO-XUMHUYECKOMH
OYHMCTKH CTOYHBIX BOJ

1.10

Cemunap na memy « Coopyoicenust
PUBUKO-XUMUYECKOU OYUCTKU
CMOYHBIX 800»

1.11

I'nyGokas ouncTka u
o0e33apakuBaHNe CTOYHBIX BOJ

1.12

Cemunap na memy «I nybokas
ouucmka u 06e33apaxcusanue
CMOYHBIX 800»

1.13

Oo0padoTka, o0e33apakuBaHue U
YTHJIM3ALIMHU 0CAJIKOB CTOYHBIX BO/

11

1.14

Cemunap na memy «Obpabomka,
obe33apasicusanue u ymuiu3ayuu
0CaA0K08 CHOYHbBIX 600»

11

1.15

IIpoueccsl U coopy:KeHUs A
00e3BOKMBAHMS 0CATKOB CTOYHBIX
BOJ

13

1.16

Cemunap na memy «lIpoyeccol u
COOpYACceHUst Ol 0OE380HCUBAHUSL
0CAOK08 CIOYHBIX 800

13

1.17

O01mMe cxeMbl KOMILIEKCOB
OYHCTHBIX COOPYKEHUI.
JlokajJbHast 04YHCTKA CTOYHBLIX BOJX

15

1.18

Cemunap na memy « Obwue cxemol
KOMNIEKCO8 OUUCTNHBIX
coopyacenuii» u «Jlokanvnas
OUUCMKA CMOYHBIX 800 »

15
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MeToabl 0OYUCTKH ra30BBIX

1.19 17
BbIOPOCOB
1.20 Cemunap nHa memy «Memoosi 17 5 4
OUUCMKU 2A308bIX 8bLOPOCOB)
Dopma ammecmayuu 19-20
B
CEero 4acoB MO JUCHHUILINHE o | 18 54
B BOCbMOM CEMECTpE
Hroro 54 | 18 72




