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1. HEJIN U 3AJJAYU OCBOEHUA JUCHUTIIINHBI

Leanb aucuMIIMHBI
Kypc «Oboraienrne HEpyIHOTO ChIpbs» (POPMHUPYET y CTYIEHTOB JOCTATOYHO IOJIHOE U
IIPaBWJIbHOE IIPEJICTABIIEHNE 00 OJHOM M3 BaXXHEMIIMX 3TarnoB B OOIIEH TEXHOJIOTUU
WCIIOJIb30BAHUS MHHEPAIIBHOTO CHIpbS — HMX oOoramieHuu. [103HAKOMUTh C OCHOBHBIMH
MPOLECCAMH, TPOUCXOMSIIMMHU TPH OOOTAIICHNH U TepepaboTKe HEPYIHOTO ChIPBA,
KOHCTPYKLMSIMU U OCOOEHHOCTSIMU PaOOThl OCHOBHBIX ANNApaTOB, UCIOIb3YEMbIX ISl ITUX
ejen.

3agaum AMCUUNIMHBL:
CTyneHTsl B MpOIECCe M3YyUEHUs AUCIMUIUIUHBI JOJKHBI YCBOUTH OCHOBHBIE KOHCTPYKIIUU U
MPUHLUIN ~ JACHCTBUST OCHOBHBIX aNlapaToB, HCIOJb3YyeMbIX IS OOOTalieHus W
nepepaboTKU HEPYAHOTO ChIpbs. IlO3HAKOMUTBCS C THUIOBBIMU CXEMaMH OOOTAIlCHUS
PA3JIMUHBIX BUIOB HEPYAHOro ChIpbsi. [103HAKOMUTH ¢ 001aCThIO MPUMEHEHUS OCHOBHBIX
BUJIOB HEPYAHOTO CBIPbHs B chepe MaTEPUATBLHOIO IIPOU3BOACTBA.

2. MECTO YYEBHOI'O ITPEJMETA B CTPYKTYPE OBPA3OBATEJBHOI
IMPOI'PAMMBbI
[Tporpamma aucuuminnbl «OOoraiieHue HEpyIHOTO ChIPbsD» COCTABJIEHA B COOTBETCTBHUM C
TpeOOBAaHUSIMU K OOS3aTEIbHOMY MUHHUMYMY COAEpPKaHUSI U YPOBHIO IOATOTOBKH
cnequanucra corjacHo ®I'OC BO u ortHocurcs k brnok 1, Yacts, dopmupyemas
y4aCTHUKaMH 00pa30BaTeNbHBIX OTHOIIEHUH. JlaHHas AuciuIuinHa 6a3upyeTcs Ha 3HAHUSX,
MOJIYYEHHBIX IPU OCBOCHMM TAaKUX MJUCHUIUIMH Tpoduis, Kak «[IpombllieHHbIE THIIBI
MECTOPOKIAECHMI MOJIE3HBIX UCKOIIaeMbIX», «O011as TeoIOTUs».

3. KOMIIETEHLNHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYHEBHOI'O ITPEIMETA 1 UHAUKATOPBI UX JTOCTUXEHUA

3.1 IlpodeccnonanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUXKCHUS

Kon u HauMeHoBaHue | Kom ¥ HaumMeHOBaHME UWHIUKATOpA JIOCTHXKEHHS
npodeccuoHaIbHON npodeccuoHaIbHON KOMIIETEHIIUU
KOMITETEHITHH

ITK-1- cmoco6HocThIO TpOoBOAUTE | MJI1TTIK-1  3HaTh: pasmenabl  OTYETOB, 0030p |
reoJIOTUYECKHe HAONIOACHUs U | MyOJMKalMi M0 Hay4YHO- MCCIEN0BATENIbCKONW paboTe B
OCYUIECTBJISATh UX JJOKYMEHTALIMIO | COCTABE KOJUIEKTUBOB U CAMOCTOSITEIbHO

Ha OOBEKTE U3yUYCHUS N2 TIK-1 YMeTh OCYIIECTBIISITh 3KCIIEPUMEHTATBHOE
MOJIEIMPOBAHUE IPUPOJHBIX IPOLIECCOB M SIBIIEHUI C
UCIOJIb30BAHUEM COBPEMEHHBIX CpPEICTB cOopa H
aHau3a uHGopMaluu

NA3 TIK-1 Bnagerp cHnocoOHOCTBIO MPOBOAUTH
reoJIOTUYECKHEe HaOJIIOJEHUSI M OCYILUECTBIATh HUX
JOKYMEHTALMIO HA OOBEKTE U3yUEHUS.

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmasa TpynoeMKocTh ydyeOHoro mpeamera cocraBisieT 3.00 3ayeTHbix egununbl, 108.0
aKaJIEeMUYECKUX YaCOB.

1 — Ne i/t

2 — Tema (pazmen) yueOHOTO TIpeaMeTa, KypcoBasi paboTa (ITpOeKT), MPOMEKyTOUHAST aTTECTALIS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX YaCaXx)

4.1 — JI (Jlexuun)

4.2 — JIexuuu B BUAE€ NPAKTUUYECKOM MTOATOTOBKHU



4.3 — 13 (ITpakTUueckue 3aHITH)

44— HpaKTI/I‘-ICCKI/IC 3aHATHSA B BUC HpaKTH‘ICCKOfI IIOATrOTOBKH

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JlabopaTopHble paOOThI B BU/I€ MPAKTUYECKON MTOATOTOBKHU

4.7 — NKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUCHHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUECKUX YaCaX)

6 — CaMmocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]146(47]148](4.9

1 BBenenue. 7 13 2 2 10 CrnenuanapHast
Hepynusre TEPMUHOJIOTHS
TTOJIe3HBIC JUCLIUIUTHEI,
HCKOITaeMbIe. oTIpoc.

2 IMoaroroButens |7 |3 2 2 10 I'paduueckoe
HBIE ITPOIIECCHI n300paxxeHne
oborarieHus. CXEMBI

TpOOIIeHNS,
pereHue
3a7ad.

3 OCHOBHbIE 713 4 4 10 ITpoBepka
TIPOITECCHI JTOTIOTHUTEITbH
oborarieHus. oro

JIEKIITMOHHOT O
MaTepuania,
pereHue
3a1ad,
JKCIIpecc-
OIpOC HA
3HAHUE
TEPMUHOJIOTH
H.

4 Bcnomoratenen |7 |3 4 4 10 IToaroroska
bI€ IIPOLIECCHI Mpe3eHTaLH.
oboraliieHus.

5 KommnekcHas 713 2 2 10 IToaroroBka
repepadboTKa COOOIIeHN ],
HEpPYIHBIX Mpe3eHTALINH.
MOJIE3HBIX
HCKOIIaeMBIX.

6 | Oxpana 713 2 2 7.8 TBopueckoe
OKpy Karolen 3aJIaHueE.
Cpellbl IpH
paboTte
000TaTUTEITBHBIX
(habpuxk.

7 3auer. 7 0.2

Hroro 18.0 16.0 16.0 0.0]02(0.0] 00 [ 57.8

5. COAEP) KAHUE YYEBHOI'O IIPEJMETA




5.1. Jlekuun

ITOJIC3HBIC UCKOITACMBIC.

Noe 1/ HaumeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
T (paznena)
1 Brenenue. Hepynusie | Hepynubsie 1onie3Hble  uckomaemble. HazHaueHue

oboraiieHuss HEPYAHBIX IOJIE3HBIX HCKOMAEMBIX.
[TonroroBuTenbHBIE, OCHOBHBIE M BCIIOMOTATEIIbHBIE
MpoIeCcChl OOOTaIeHNsT HEPYAHOTO ChIpbsi. OCHOBHbBIE

TCXHOJIOI'MYCCKHE IIoKasaTeCIn O6OF3H.[CHI/I$II
COACPIKAHUC, HN3BJICUCHUC, BBIXO/, CTCIICHDb
KOHICHTpALNH.

IToaroroBuTenbHEIE
MpoLIeCChl 0OOOTaICHUS.

Hpob6nenue. Hasznauenue mnpouecca. Duszmyeckue
OCHOBBI JIpOOJIECHUS. MexaHu3m yIapHOTO
pas3pyliieHusi TOpHbIX NopoAd. PaszpyiieHue packosioM.
Hpob6nenue coynapenuem. [pobieHue (M3MeIbUeHHE)
pasgaBnuBaHueM. OnNTUMalIbHAsl CTENEHb IPOOJIEHUS
(u3menbueHus). [JuHamuueckoe M CTATHUYECKOE
Jpo0JIeHueE. XapaxkTepucTuka TEIJIOBOTO,
NMEKTPUUECKOTO U KOMOMHUPOBAHHOIO METOJOB
paspylieHus TOpHbIX mopoa. CrnocoObl mnepenayu
SHEPTUU W  CPEICTBA  pealin3allid  TEIUIOBOTO,
INMEKTPUUECKOTO U KOMOMHHUPOBAHHOTO METOJOB
pa3pyliieHus MOpPo/I.

Cramuu npobneHus, cxeMbl apobiieHus. OCHOBHBIE
BUABI ApoOusiok. CrocoObl, cxeMbl U 000OpymIOBaHUE
IpOOJeHUsT  TOJE3HBIX  ucKomaembix.  CreneHb
npo0seHus 1 ero 3pPeKTUBHOCTD.

I'poxouenne. HaznaueHue omnepanuu T'POXOUEHUS.
Db dexTuBHOCTh rpoxodeHus. KuHeTnka rpoxodeHus
1 (akTOphl, BIMUSIOMAE HAa IPOIECC T'POXOUEHUS.
Tumbl U OCHOBHBIE IMapaMeTpbl TpoxoToB. Pacuer
IPOXOTOB, O0COOEHHOCTH ux IKCIUTyaTalluH.
OnTuMuzaius mpouecca rpoXoYeHusl.

N3menbuenne. Haznauenue wusmenbueHusi. CxeMbl
n3MesbueHus. CriocoObl U MOKa3aTeIn U3METbUCHMUS.
BiusHre TEXHOJIOTMYECKUX MapaMeTpoB Ha IPOIECC
M3MENIbYCHHUSI TOJIE3HBIX HMCKOIMAaeMbIX. THUMbl U
OCHOBHbIE MapaMeTPhbl MEJIbHUI] U METIOLIUX paboumnx
OpPraHOB, WX pacyeT. JHEProeMKOCTb H3MEITbUYCHUS
MOJIE3HbIX UCKOMaeMbiX. OCOOEHHOCTHU 3KCIUTyaTalluu
MEJTbHUII.

Knaccupuxamusa.  HasnaueHue — kiaccudukainuw.
OcCHOBHBIE BHABl KJIACCU(ULIMPYIOMIMUX YCTPOUCTB,
obmacT  TPUMEHEHHS. du3nyecKkne  OCHOBBI
Kiaccupukanuu, ee 3pHEeKTUBHOCTh. TEeXHOIOTHS U
00opyoBaHUE KIIaCCU(PUKAILINK, UX PACUET.
CoBpeMeHHbIE TEHACHIIMU B OOOTAIlEHUU HEPYIHOTO

CBIPBSI.
TpeX CTaHAAPTHBIX OTKIOHeHWH. OmpenerneHne CBs3u
MEXIY BapPbUPYIOIIUMHI BEJIMYNHAMU

(KOppeNsIUMOHHBIM  aHaIM3), OIEHKA KPUTUUYECKHUX
3HAYEHUN KO3 PULIMEHTA KOPPEISIIIUU.

OcHOBHBIE IIPOLIECCHI
oboraieHus.

I'paBuTaniioHHbIE MPOIIECCHI oboraleHus.
Knaccudukanus rpaBUTAIMOHHBIX MPOIECCOB U




00J1acTh UX NpuMeHeHus. Pu3nvecKre CBONCTBA
MUHEpAJIOB U PAa3JEIUTEIbHBIX CPEl, BIMSHUE UX HA
npouecc  pasfeneHusi.  TeopeTudyeckue  OCHOBBI
FPAaBUTAIIMOHHBIX MIPOLIECCOB pa3/eieHus, 001acTb Ux
MpUMeHeHHS ¥ 3PHEKTUBHOCTD.

droTauMOHHbIE MeTOAbl oboraieHus. OnpeneneHue
mpouecca M obinactb  npuMeHeHus.  DU3UKO-
XUMHYECKUE OCHOBBI (otammu. DIOTAlMOHHBIE
peareHTsl, uX Kilaccupukauug. DIOTALMOHHBIE
MalvHbl.  BcromorartenbHoe — 00opyaoBaHuE IS
dbroramumy.

MarauTtHele MeTOABbl oOoramieHus. Duznueckue
OCHOBBI ITpouecca. OCHOBHbBIE TUIIBI CEMAPATOPOB.
DnexkTpuuecKkue MeToabl oboramieHus. OmnpeneneHue
npolecca, BUJbl CeNapaToposB.

XuMuueckue METO/1bl oboralieHusl.
KoMOuHupoBaHHbIE METO/ABI OOOTAIIIEHHUS.

BcrmomorarenbHabie
MPOIIeCChl OOOTaIEHHUS.

OOGe3BoXMBaHUE U Ccylika. Ha3HaueHue mpoIeccoB U
armapaTsl TU1sL ux OCYIIECTBJICHUSI.
[TeuieynaBnuBanue. Ouucrka  CTOYHBIX  BO.
OnpoOoBaHue, KOHTPOJIbL U ABTOMATU3ALIMS.

nokymentauusi. I[logroroBka mnpoO Kk  aHaIuzy.
CoBpeMeHHbIE METOJbl ONPEAEIICHUS COACP KaAHUS
XUMHUYECKUX D3JIEMEHTOB M Pa3IMYHbIX HX (OopM
HaxoxnaeHus. OOmme TpeOOBaHUS K  aHAJIU3Y.
3aBUCUMOCTh KOJIUUECTBA OIPEAEISIEMbIX 3JIEMEHTOB
Y TOUHOCTH aHaJn3a OT MaciiTada CheMKHU.

KowmmiekcHass mnepepaboTka

KoMI1JIeKCHOCTh UCIOJIb30BAHMS CbIPpbiA B IIpoLEcCCax

HEPYIHbIX MOJIE3HBIX | €ro 100bIYM U 0OOTaAlICHUS.

HCKOIIAEMBbIX. VYcoBepIIEHCTBOBAHUE TEXHOJIOTUUECKOM CXEMbl C
LIEJIBI0 KOMIUIEKCHOM NIEPEPaA0OTKHU ChIPbSI.

OxpaHa okpyxaronieil [ Oxpana  okpyxawmiei  cpeapl  1npu  pabote

cpenbl npu pabote | o6oraTuTeNnbHBIX (PadbpUK.

000TaTUTEHHBIX PaOpUK.

3arps;sHeHre  aTMocepbl  MPU  OCYIIECTBIICHUH
MOJTOTOBUTENIPHBIX  OMNEparuid,  CBS3aHHBIX  C
oboraieHneM HepyTHBIX MOJIE3HBIX UCKOTIAEMBIX.
CrnocoObl M CpeacTBa CHUKEHHS 3aIlbUICHHOCTU U
3ara30BaHHOCTH  aTMocdepbl TIpU  OOOTaIleHUH
HEPYIHBIX TTOJIE3HBIX UCKOMAEMBIX — TEXHOJIOTUUECKHE
u anmnapatypssie. boppba ¢ mblIeoOpa3zoBaHuEM Ha
XBOCTOXPAHWIHMIIAX  —  3aKpEIUICHUE  IBUISIINX
MMOBEPXHOCTEH, peKYIbTUBAIIHS.

Oxpana BOJIHBIX pecypcoB npu paborte
oboratutenpHbIX (adbpuk. BomomorpebneHue Ha
oboratutenbHbIX (pabpukax. TpeboBaHUS K Ka4eCTBY
BOJIbI. 3arpsi3HEHUE CTOKOB O0OTraTUTENbHBIX (haOpUK
MEXaHUYECKUMHU  TPUMECSIMU U XUMHUYECKUMH
COCTMHEHUSIMH. MeETONbBl M aIlmapaThl IS OYHCTKH
CTOYHBIX BOJ. Mcmombp3oBaHue BOIOOOOpPOTA NIPHU
pabote 000raTUTENIbHBIX (habpuxk.
KonauimmonupoBanre 000pOTHBIX BOJI.

5.2. IlpakTHyeckue 3aHATHS




HaunmenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

Beenenue. Hepynsble mnoiie3Hble | Pacuer OCHOBHBIX — TEXHOJIOTMYECKHUX — IOKa3aTelen
HCKOTIAEMBbIE. oboraleHus.
[TonroroBuTenbHbIE npoueccel | Pacuet cxem apoOineHusl.
oboraiieHus. Pacuer cxem usmenbueHus.

Be160op aApobuinok.
OcHoOBHBIE npouecchl | Pacuet rpaBuTalimoHHBIX cXeM 00OTAIIeHHUS.
oboraieHus. Pacuer dotanmoHHbIX cXeM oOoraleHusl.

Pacuer cxeM MarHuTHOTrO 0OGOTAIIEHHUS.
BcriomorarensHbie nporiecchl | PacueT mokasareneit punprparmm.
oboraieHus.
Komnnekcnas nepepaborka | CocTaBlieHHE CXEMbl- CTPYKTYpbl 00OraTUTEIbHOM
HEPYIHbIX MMOJIE3HBIX UCKOTIAEMBbIX. | (habpuK.

OxpaHa OKpyXawuen cpelibl Ipu
paboTe oboraTUTeNnbHbIX padbpukK.

Pacuer onTuManbHOIO BapHuaHTa O6OFaH_[CHI/IH JJIA
Pa3JINYHbIX BUIOB HCPYAHOI'O ChIPbAI.

5.3. JIaGopaTopHble 3aHATHUS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Beenenue. Hepynnble mnoie3nbie | [ToaroTroBuTeabHbIe MPOLIECCH 00OTAICHUS HEPYIHOTO

UCKOIIAEMBIE. CBIPBS.
OCHOBHBIE ITPOIIECCHI 0OOTAIICHUS HEPYTHOTO ChHIPHSI.
BcnioMoratenbpHbIe TIpoliecchl 00OTaIeHUsT HEPYIHOTO
CBIPbS.

I[ToaroroBUTENBHBIE nporueccel | CocTaBlieHHE CXeM APOOJICHUS, U3MEITbUCHHS.

oborareHus.

OCHOBHBbIE npouecchl | CocTaBiieHUe IPaBUTALIMOHHBIX CXEM.

oborareHus. CocrasieHue (PIIOTAIlMOHHBIX CXEM.

BcnomorarenbHbie nporeccel | [ToaroroBka mpo0O kK aHAMM3Yy.

oborarmneHus.

KowmruiekcHas nepepaboTtka | CocraBiieHHe TEXHOJIOTUUECKHX CXEM.

HCPYAHBIX ITOJIC3HBIX HCKOIIACMbIX.

OxpaHa OokpyXaruen cpelbl pu
paboTe oboraTUTenbHbIX padbpuk.

MeTtoapl ONTHUMAJIBHOTO BapuaHTa OOOTAIICHHS IS
Pa3JIMYHBIX BUAOB HEPYAHOTO CHIPbSI.

6. CAMOCTOSATEJ/IbHAS PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Temsl (paszzaena) TpynoemkocThb
/i (paznena) B
aKaJeMHYECKUX
yacax
1 Beenenue. Hepynnble | CrienuaibHasi TEPMUHOJIOTUS JUCUUILINHBL, | 10
MIOJIE3HbIE oIpoc.
HCKOIIaeMbIe.
2 [ToarorosurensHbIE I'paduueckoe n300paxxeHue cxeMsl | 10
MPOLIECCHI JIpoOJeHus, pelieHne 3a1a4.
oboraluieHus.
3 OcHoBHBIE Tipoliecchl | [IpoBepka TOMOMHUTETBHOIO JIEKIIMOHHOTO | 10
oboraleHus. MaTepualia, peleHue 3aaad, 3KCIPecc-ornpoc
Ha 3HAHUE TEPMUHOJIOTUU.




4 BcrmoMmorarennpHbIe IToaroroBka mpe3eHTaLMMA. 10
MPOIIECCHI
oborareHus.

5 KommiekcHas [TonroroBka cooOieHUH, Mpe3eHTALUN. 10
nepepaboTKa
HEPYIHBIX  IOJIE3HBIX
HCKOIIaeMBbIX.

6 Oxpana okpyxatoueit | TBopueckoe 3aaHue. 7.8
cpenbl mpu  pabote
000TaTUTEITBHBIX
(habpuk.

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'TN
Bo BpeMs mpakTuuecKux pabOT MPOBOAUTCS M3yUeHHE 0O0OPYIOBAHUS IKCIIEPUMEHTAIBHOMN
oboratutenpHOi (abpuku YK «lleTpomaBioBck», O3HAKOMJIEHHE C JIaOOPATOPHBIM
obopymoBannem OOQO HIIT® «PEI'MC». JlabopatopHble pabOTBl MPOBOAATCS B
nabopatopun OOO HIIT'® «PETMC». B coueraHuu ¢ BHeayAUTOPHOH pabOTOMl 3TO
CIocoOCTBYET (OPMUPOBAHUIO U PA3BUTHIO TPO(HECCHOHAIIPHBIX HABBIKOB.
B pamkax yueOHOTO Kypca MPOBOASTCSA SKCKYPCUM HA TOPHOPYIHBIC IPEATIPUATHS 00JIacTH
(IToKpOBCKUIA pyTHUK).
8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
[TpuMepHbIe BOMTPOCHI K 3aYeTYy:
1. OOmme cBeAeHUS O HEPYAHBIX IMOJIE3HBIX MCKOMAEMBIX U UX POJM B PA3BUTUU U
CTAHOBJICHUU PA3JTMIHBIX TPOU3BOJICTB.

2. Knaccuduxaius HepyIHBIX MOJIE3HBIX UCKOTIAEMBIX

3. IIpo4HOCTH HEPYAHBIX MUHEPATOB U TOPHBIX TOPO/I.

4. Yto Ha3bIiBaeTCs 0OOTAIEHUEM TTOJIE3HBIX UCKOTAeMBbIX?

5. KakoBo 3HaueHune oboralieHus MoJe3HbIX UCKOMAEeMbIX JJIs1 HAPOJHOT'O X03siicTBa?

6. Kakum nmapameTpom omnpenensieTcs KauecTBO JOObBIBAEMOTO MOJIE3HOTO UCKOIAeMOT0?

7. Tlepeuncnute OCHOBHBIE METOJIbI OOOTAIEHUS] U YKAXUTE, KaKkue (PU3NKO- XUMUUECKHE
CBOICTBA JIE)KAT B OCHOBE 3TUX METOJ/IOB pa3/eiiCHUS.
8. Tlouemy IOATOTOBHUTEIIBHBIC OTEpAllMM, KaK IMPaBHWIIO, MPEIIIECTBYIOT OIepaIysM
oborameHus?

9. JlaiiTe onpeeneHue MOHSITUM: KOHIIEHTPAT, XBOCTBI U IPOMITPOAYKT.

10. YTto Ha3bIBaeTCs BBIXOAOM, COJIEPKAHHEM, U3BJIEYCHUEM, CTEIEHBIO KOHIUEHTPAIMU U
3(PeKTUBHOCTHIO OOOTalleHUs?

11. Apobiienue, n3amMenbueHUe TOPHBIX MTOPO/I.

12. Cioco0wI, cxeMbl 1 000pyI0BaHUE APOOJICHHS TIOJIE3HBIX UCKOTIAEMBbIX.

13. KakoBo HazHaueHHe onepanuii ApoOeHus U u3MeabueHus? UeM oHU pa3udaroTcs’?

14. Yto Takoe creneHb ApoOeHUs U KaK OHA OIpeesieTcs?

15. Kakuie oCHOBHbIE BUIbI APOOUIIOK CYIIIECTBYIOT?

16. I'poxoyeHure MOJIE3HBIX UCKOTTAEMBbIX.

17. Buasl rpoxodeHust 1 00J1acTh TPUMEHEHHUS.

18. Ykaxxute Ha3HAYEHUE ONEPALUI TPOXOUEHHUS.

19. Tlepeuuncnute OCHOBHBIE YCIIOBUS, BIUSIOLINE HA MPOLIECC TPOXOUYCHUSI.

20. Kak knaccuuIpyroT MEeJTbHUITLI TT0 (hopMe U XapaKTepy U3METbUaIOIuX TeN, CIIOco0y
pa3rpy3Ku MyJbIibl?

21. ®dnoTaius MoJie3HbIX UCKOIAEMBIX.

22. MarHutHble M DJJIEKTpUUYECKHE CIMOCOObl OOOTaIeHUs] IOJIE3HBIX HCKOIMAEMBbIX.
PU3MYECKUe OCHOBBI MArHUTHOTO obOoramieHus. TexXHONOTruss MarHUTHOW cemapauuv B
MOKPOH U CyXOH Cpeaax.

23. BcrnomorartenbHble MPOLECCHl O0OTallEHUs U IMPOLECCHl  MPOU3BOJACTBEHHOTO
00CTy)KMBaHUS.

24. CneumanbHble MeTOJbI obOorameHus. M3buparenbHoe apoOsieHUe, U3MeNbueHUe |



UCTUpAHUE, pacueT U OIpeaeieHue KOHCTPYKTUBHBIX M PEKUMHBIX IMapaMeTpoB IS
BBITTOJTHEHUS 3THX TPOLIECCOB.

25. DNeKTpOHHBIE, PEHTT€HOBCKHME U PAJIUOMETPUYECKHE CenapaTopbl, YCTPONCTBA MJIsS
JIOMUHUCLIEHTHOTO TIpoliecca OOOTallleHUs, pacueT MapaMeTpOB OSTHUX MPOIECCOB U
TEXHOJIOTHS X MCIIOJIb30BAHMS.

26. [Toka3zarenu oOoraiieHus HEPYAHbIX MOJIE3HBIX UCKOIMAEMbIX U UX 00OTATUMOCTH.
27. KOMILJIEKCHOCTh UCMOJIb30BAHUS CHIPBS B MTPOLIECCAX €0 TOOBIYM U 0OOTAIICHHUS.
28. Oxpana atmocdepsl mpu padboTe 0600raTUTEIbHBIX (abpPUK.

29. OxpaHa BOIHBIX PECypCOB MpHU paboTe 00oraTUTeNbHbIX padbpukK.

30. BononoTpebiienne Ha oboraTuTenbHbIX padpukax. TpeOGoBaHUS K KAUECTBY BOJIBI.

9. YYEBHO- METOANYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE
YYEBHOI'O ITPEJMETA

a) IuTepatypa
1. Kapmasun, B. B. MarauutHsle, 3JIGKTpUYECKHE M CIELIHAIbHBIE METOJbl OOOTaIleHUSs

TTOJIE3HBIX MCKOTaeMbIX : yueOHuK : B 2 Tomax / B. B. Kapmasun, B. 1. Kapmasun. — 3-¢
u3f., crep. — Mocksa : 'opnast kaura, [0. r.]. — Tom 1: MaruuTHble U 3JE€KTPUUECKHUE
METOJIbl OOoraimieHusi TOoJe3HbIX HcKomaembix — 2017. — 672 c¢. — ISBN

978-5-98672-458-4. — TeKcT : 371eKTPOHHBIN // JIaHb : 3IeKTPOHHO- OMOINOTEUHAs CUCTEMA.
— URL: https:// e.lanbook.com/ book/111394 (mata oGpamenus: 04.04.2024). — Pexum
JOCTYIIA: JJTsl aBTOPU3. TTOTb30BATENECH.

2. Abpamos, A. A. doTalmoOHHBIE METOIbI OOoTateHus : yueOuuk / A. A. AGpamoB. — 4-¢
u3a., npepadboranHoe u jgon. — MockBa: [opnas kuwra, 2017. — 600 c. — ISBN
978-5-98672-413-3. — TeKcCT : 37eKTpOHHBIN // JIaHb : 3IeKTPOHHO- OMOINOTEUHAs CUCTEMA.
— URL: https:// e.lanbook.com/ book/111390 (mata oOpamenus: 04.04.2024). — Pexum
JOCTYTIA: JJIsl aBTOPU3. MTOTb30BATENECH.

3. OGorameHnue nose3HbIX uckomnaembix : yueOuuk / T. H. Anekcannposa, B. b. Kyckos, B.
B. JIpBoB, H. B. HuxomaeBa; mon pemakumeir B. FO. baxun. — Cankt- IletepOypr :
HarmmoHnanbHbIlt MUHEpAIBHO- ChIpheBOM YHUBepcUTeT «I opHbIit», 2015. — 528 c¢. — ISBN
978-5-94211-731-3. — Texkct : snextponnbiii // Ludposoit o6pasoBatensHbiii pecypc [PR
SMART : [caitit]. — URL: https:// www.iprbookshop.ru/71699.html (mara oOpamenus:
04.04.2024). — Pexum pgocTyma: IS aBTOpH3Wp. moib3oBateneir. - DOI:  https:/
doi.org/10.23682/71699

4. Abpamos, A. A. TlepepaboTka, oOoraieHue U KOMIUIEKCHOE HCIIOJb30BaHUE TBEPABIX
MOJIE3HBIX MCKOMaeMbIX : yueOHuk / A. A. AbpamoB. — Mocksa : ['opnas kuwura, [6. r.]. —
Towm 2 : Texnosnorus nepepadoTku 1 oOoraieHus Mmojae3Hbix uckomaembix — 2004. — 510 c.
— ISBN 5-7418-0242-7. — Texct : 31eKTpOoHHBIN // JlaHb : 31EKTpOHHO- OMOIMOTEUHAS
cucrema. — URL: https:// elanbook.com/ book/3266 (mata oOpamenus: 04.04.2024). —
Pexxum moctyma: 11 aBTOpU3. MOJTB30BATENICH.

5. Abpamos, A. A. Texnonorus nepepaboTKu U oOOTraIeHusT Pyl IBETHBIX MeTau1oB. T. 3 :
yueObHoe mocobue : B 2 kuurax/ A. A. AbpamoB. — Mocksa : 'opHast kuura, [06. r.]. —
Kunura 1 : Pygonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyast — 2005. — 575
c. — ISBN 5-7418-0346-8. — Texcr : amekTpoHHbIl // JIaHb : 3JeKTPOHHO- OUbIMOTEeYHAS
cuctema. — URL: https:// e.lanbook.com/ book/3267 (mata obpamenus: 04.04.2024). —
Pexxum moctyna: 1j1st aBTOpU3. MOIB30BATENCH.

6. A6pamos, A. A. TexHomorus nepepadoTKu U oboramieHus pya IBETHbIX MeTauioB. T. 3 :
yuebHoe mocobue : B 2 kHurax/ A. A. AbpamoB. — Mocksa : ['opHas kuwura, [0. I.]. —
Kuura 2 : Pb, Pb-Cu, Zn, Pb-Zn, Pb-Cu-Zn, Cu-Ni, Co-, Bi-, Sb-, Hg- conepxaiue pyabl —
2005. — 470 c¢. — ISBN 5-7418-0347-4. — Texct : amekTpoHHbI // JIaHb : 3MeKTPOHHO-
oubmuoreuynast cucrema. — URL: https:// e.lanbook.com/ book/3268 (mata oOparienus:
04.04.2024). — Pexxum gocTymna: 1y aBTOPHU3. MOJIb30BaTeNIeH.

7. Abpamos, A. A. Cobpanue counHeHuli : yuebHoe rmocodbue / A. A. A6pamoB. — Mockaa :
l'opunas xuwura, [6. 1.]. — Tom 7: CoOpanue coumHenuit: T. 7: dnortanus. PeareHTbI-
cobupartenu: YuebHoe mocodbue — 2012. — 656 c. — ISBN 978-5-98672-291-7. — Texkcr :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- Oubmmoreynass cucrema. — URL: https://



e.lanbook.com/book/66421 (mata obpamenus: 04.04.2024). — PexxuMm goctyna: ajis aBTOPH3.
I10JIB30BATENEH.

8. Abpamos, A. A. CobpaHue counHenuii : yuebnoe nocodbue / A. A. AbpamoB. — Mocksa :
lopHas xnura, [0. 1.]. — Towm 8 : ®notanusa. Cynbhuansie MuHepanbl — 2013. — 704 ¢. —
ISBN 978-5-98672-338-9. — Tekcr : anekTpoHHbIH // JlaHb : 37€KTpOHHO- OMOIMOTEYHAS
cuctema. — URL: https:// e.lanbook.com/ book/66422 (mata obGpamenus: 04.04.2024). —
Pexxum mocryna: 1j1st aBTOpu3. MOJIb30BATENCH.

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchbl

Ne HaunmenoBanue Omnucanue

1 | Google Chrome becimatHoe pacnpocTpaHeHuWe 1O JIMLEH3UMU  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusix https:// www.google.com/ chrome/
browser/privacy/eula_text.html.

2 | 2nexkTpoHHO- OneKTpoHHO- Oubnuorteunass cucrema [PRbooks —
OubIMoTeYHasi CHUCTeMa | HAy4YHO-00pa30BaTENbHBINA PECYPC 11 PELIeHUSs
IPRbooks 3agau oOyuenusi B Poccum u 3a pyOekoMm. YHUKabHas
http:// miatpopma IDBC IPRbooks o0benunsier HoBeiime
www.iprbookshop.ru/ MHGOPMAIIMOHHBIE TEXHOJIOTUN M YUeOHYIO JTUIIEH3MOHHYIO

nutepatypy. Kontentr OBC  IPRbooks  otBeuaer
TpeOoBaHUSIM  craHgapToB  Bbicmiedl mkoiel, CIIO,
JOTIOJTHUTENIBHOTO U TUCTAHIIMOHHOTO oOpa3oBanus. DbC
IPRbooks B moiaHOM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoAaTtenbcTBa PD B chepe oOpazoBanus.

3 | http://e.lanbook.com DIIeKTpOHHAsI OMOIMOTEeYHAs CHCTeMa
«3narenbcrBa «JIanby, TEMAaTUYECKUE IMAKEThI:
MaTeMaTuka, Gpu3nKa, MHKEHEPHO-TEXHUYECKUE HAYKH.

4 | DnexkTpoHHas ®oHp 3MeKTpOHHOU OubIMoTeku cocrapisieT 6omee 4000
OubIMoTeYHasl CHCTeMa | HAMMEHOBAHWM M TTOCTOSIHHO TIOTIOJTHSIETCS HOBUHKAMHM, B
«FOpaitt» OOJIBIIIMHCTBE CBOEM A3TO YUYEOHUKU U ydeOHbIE MOCOOUS
https://urait.ru/ IS BCeX YPOBHEW mpodeccHoHaJbHOTO O00pa30BaHUS OT

BEJAYIIUX HAYYHBIX IINKOJ C COOJIOJEHHUEM TpeOOBaHUMN
HOBbIX PT'OCoB.

B) mpodeccrnoHa bHble 0a3bl JAHHBIX U NHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

10. MATEPUAJIIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MNPEAMETA
3aHATUS 1O JUCLUIUIMHE IPOBOJATCA B CIEUUATBHBIX IMMOMEUIEHUSX, MPEICTaBIISIONINX
coboil yueOHblEe ayaUTOPUU [UIS TPOBEIEHUS 3aHITHUH JIEKUMOHHOIO THIA, 3aHATHH
CEMUHAPCKOr0 THIIA, KYypCOBOI'O IPOEKTUPOBAHMS (BBIIIOJHEHUS KYpPCOBBIX paborT),
CPYIIIOBBIX U WHAUBUIYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTeCTalluM, a TakKXXe IOMELIEHUS! Il CaMOCTOSITEIbHOW pabOThl W TOMEIEHUs s
XpaHEeHUs] U MPOPUIAKTUUECKOr0 OOCIyKMBaHUS yueOHOro obopynoBanus. CreruaibHble
MOMEIIEHUS YKOMIUIEKTOBAHbBI CIIEHUATTM3UPOBAHHON MEOENIbIO U TEXHUYECKUMHU CPEACTBAMU
00yYeHMs, CITYKAITUMU [T TIPEICTABICHUS yUeOHON HH(POPMALIUU OOJTBIION ayAUTOPHH.
Kaxnapiii obOywaromuiics obecrieueH HHAMBUAYAJIbHBIM HEOTPAHUYEHHBIM TOCTYIIOM K
9JIEKTPOHHO- OMOIMOTEYHBIM CHCTEeMaM M K  3JIGKTPOHHOM  MH(POPMAIIMOHHO-
00pa3zoBaTeNbHON cpe/ie YHUBEPCUTETA.
[Tomemenuss g caMOCTOSITENIBHOM pPa0OThl OOYYAIONIMXCS OCHAILEHBI KOMITBIOTEPHOMN
TEXHUKOHN C BO3MOXHOCTBIO MOAKIIOUeHUs K ceTu «MHTepHeT» u obecrieueHneM JoCTyna B
JIEKTPOHHYIO UHPOPMATMOHHO-00Pa30BATENBHYIO CPEly OPraHU3alUu.
Bce mnowmenienusi, B KOTOPBIX MPOBOASTCS 3aHSATUS, COOTBETCTBYIOT JAEUCTBYIOLIUM
MIPOTUBOIIOKAPHBIM IIPAaBUJIAM U HOPMaM.



Ha 3anstusx npumeHsiercss cienyoiee TexHudyeckoe oOopynoBanue: [IOBM Ha 06ase
nporueccopa Intel Pentium, mpoexTop.

[Ipy u3ydyeHUH IUCHUIUIMHBI CTYJEHTAMH HCIOJIB3YIOTCS ClIeAylolne HMH()OpPMAIIMOHHBIE
TEXHOJIOTMH U MHHOBAIIMOHHBIC METO/IbI:

— 3JICKTPOHHBIN BapUaHT Y4eOHO-METOINYECKOTO KOMIUIEKCA;

— pPecypcChl ANEKTPOHHON OMOTUOTEYHON CUCTEMBI:

— pecypcel UHTEpHET;

— MYJIbTUMEIMITHAST TEXHUKA;

CTYJIEHTBI MOTYT MOJIy4aTh KOHCYJIbTAIMH 110 Skype, e-mail, BeOuHapy.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

3auer

Jlexnun

[TpakTrueckue 3aHATHS

JlaGopaTopHbIie pabOTHI

HNKP

CamocrosiTenbHas paboTa

9 cem,

6.0

2.0

4.0

0.0

95.8

0.2 akaj. yaca

(axan. yaca)
(akam. Jaca)
(axkanm. yaca)
(axkan. yaca)

(akazm. gaca)

OO6mmas TpynoeMKocTh yueOHoro npeamera coctapiseT 108.0 (akaz. gaca), 3.00 (3.e.)

CTPYKTYPA JHCLIAILINHBI

Ne [ Tewma (pasgen) |C Busibl KOHTaKTHOH paboOTHI U Kontpon| Camocros Dopmbl
/I yaIeOHOTO e TPYIOEMKOCTH (B aKaJeMHUICSCKIX b (B TeabHas TEKYIIEero
IpeaMera, M Jacax) akazemu | pabota (B KOHTPOJIS
KypcoBas e[ 0 T3 | P | vikp | KTO | ko | Ueckux [ akagemud | ycreBaemocTu
paboTta c yacax) €CKMX
(IpoexT), T yacax)
MPOMEXYTOYHas | p
aTTecTaIms

1 BBeneHue. 9 0.5 15 CrneunanpHas
Hepynubie TEPMHHOJIOTHUS
TTOJIE3HbBIE JUCTIATITUHBI,
HCKOITaeMbIe. oTIpoC.

2 IToaroroBuTensH | 9 0.5 |1 15 I'papuueckoe
b€ TTPOLIECCHI n300paxeHue
oborarieHusl. CXEMBI

IpoOIIeHNUSI,
perreHue
3amad.

3 OCHOBHbBIE 9 1 1 15 ITpoBepka
MPOIIECCHI JIOTIOITHUTENTbH
oOoraieHus. oro

JIEKITMOHHOTO
MaTepuaia,
peleHue
3a/ad,
JKCIpecc-
OTIPOC Ha
3HAHUE
TEPMHHOJIOTU
.

4 Bcriomoratenbubl| 9 0.5 (0.5 15 IToaroroska
€ IIPOLIECCHI Mpe3eHTaluH.
oborarreHus.

5 KommtexcHas 9 0.5 15 I[Tonroroska
repepadboTKa COOOIIEeHNUH,
HEPYIHBIX MpEe3eHTALMM.
TTOJIE3HBIX
HCKOTIAEMBIX.

6 Oxpana 9 0.5 20.8 TBopueckoe
OKpYyXaromen 3aJIaHuE.
CpeIlbl IpH
paboTte
000raTUTETBHBIX




(habpuk.

7 3auer 9 0.2
Htoro 6.0 | 20| 40| 0.0 0.2 |1 0.0 0.0 95.8
CAMOCTOSATEJIBHAS PABOTA
Ne | HaumenoBaHue TeMbl Coneprxanue Tembl (pasziena) TpynoemkocTh
T1/T1 (pazmena) B
aKaJIEMUUYECKHUX
yacax
1 Beenenue. Hepynublie | CrienuanbHasi TEPMUHOJIOTUST AUCHUILIIMHSL, | 15
MOJIE3HbIE OIpoc.
HCKOTIa€MBbIE.
2 [ToaroroBurtenbHbIE I'paduueckoe n300paxeHue cxemsl | 15
MPOLIECCHI JpOoOJIeHUs, pelIeHue 3a/1a4.
oboraleHus.
3 OcHoBHbIe Tipolecchl | [IpoBepka TOMOJHUTENBHOTO JIEKITMOHHOTO | 15
oboraleHus. MaTepuaja, pereHue 3a1a4, 3KCIpecc-onpoc
Ha 3HaHUE TEPMHUHOJIOTUH.
4 BcnomorarenbHbie [ToaroroBka npe3eHTaLIUN. 15
IIPOLIECCHI
oborareHus.
5 KowmmiekcHas IToaroroBka coOOIIEHUH, TPE3EHTALIUN. 15
nepepaboTka
HEPYJIHBIX  IOJIE3HBIX
HCKOTIAEMBbIX.
6 Oxpana okpyxarouieit | TBopueckoe 3aaHue. 20.8
cpeapl mpu  pabdore
000TaTUTENIbHBIX
(habpuxk.




