MHHHCTEPCTB() HAYKH A BBICIIEI'O OBPA30OBAHMUA
POCCUUCKOHN ®ENEPAIINNA
®OI'BOY BO «MPKYTCKHI I'OCYJIAPCTBEHHBIA YHUBEPCUTET»

NEJATOT'MYECKAN UHCTUTYT

Kadeapa rexHosoruii, ipeIpuHUMATEILCTBA U METOAMK HX IPENoJaBaHUs

A.B. Cemuposn

PaGouasi nporpamMmma JucHUnNJINHbI (MOIYJIA)

HaumenoBanue qucuuridiel (Mojryiist) B1.0.25 CoBpemennbie oTpac/ieBble TEXHOJIOIHH
Hamnpasnenne noarorosku 44.03.04 Ilpodeccnonansuoe o6ydenne (1Mo orpacasam)
Hanpasiessocts (mpoduiis) 110)110 10BKH ABTOMOOMILHBIH TPAHCIIOPT

Kpanudukanus (crernens) BrTycklnka - bakanasBp

dopma 00yueHnst ouHAast

CorsacoBana ¢ YMC I UI'Y PexomenaoBano kadeapoii:

IIpotokon Ne 6 ot «28»Asdpra 2024 1. [IpoToxomn Ne 4
Ot «6» mapra 2024 T.
IIpencenarens M.C. IlasnoBa 3aB. xadeapoit % 7 — E.B. Porasesa

Hpkyick 2024 1.



I. OEJIU U 3AJAYN JUCHUTITIMHBI MOAYJIS):

CojelicTBOBaTh CTAaHOBJICHUIO CIEIUATBLHON MPOPECCHOHATBPHOW KOMIIETEHTHOCTH CTYJCHTA.
Ob6ecrieunTh TPO(HECCHOHATBFHYIO MOATOTOBKY OakanaBpoB B kadecTBe mnpenojaBatenerd CIIO mist
CpeIHUX, CIeHATbHBIX YUeOHBIX 3aBEJACHUI B 00JIACTH OpraHU3alld COBPEMEHHOIO MPOMBILIUIEHHOTO
MIPOU3BO/ICTBA.

3aoauu oucuuniuHbl

— ¢opMUpOBaHHE TIOJUTEXHUYCCKUX 3HAHWKA B TMpoIlecce W3yYCHUs JUCHUIUIMHBI H
HKOJIOTMUYECKOM KYJIbTYPHI IIPH PACCMOTPEHUH TEXHOJIOTHYECKUX aCIEKTOB HOBBIX ITPOU3BO/ICTB;

— OBIIQJICHHE OCHOBHBIMH IMOHSATHUSMU, ONPEICICHHBIMU H METOIOJIOTHYECKUMHU TIOJIXOJJaMH B
00J1acTH COBEPIICHCTBOBAHUS TEXHOJIOTHYECKHUX TPOIIECCOB MTPOU3BO/ICTRA;

— O3HAaKOMIJIEHHE C OCHOBHBIMH, 0A30BBIMU TEXHOJOTHUSMU COBPEMEHHOI'O MPOMBIIIIEHHOTO
MIPOU3BO/ICTBA;

— O3HAKOMIICHHUE C MEePCICKTUBHBIMH TEXHOJIOTHSAME 0a30BbIX TPOU3BOJCTB B Poccuu;

—  pa3BUTHE CaMOCTOSITEIILHOCTH, BOCTITaHUE TPYAOTIO0uS, 00513aTeNILHOCTH,
OTBETCTBEHHOCTH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. Jucuummaa «COBpPEeMEHHBIC OTpPACICBBIC TEXHOJOTHUM» OTHOCUTCS K OOSI3aTCIIbHOM YacTh
MPOTrpaMMBbl, K IpeMeTaM NpOoQpHILHON MTOATOTOBKH, SIBJISCTCS JUCIHUILTUHON (OPMUPYIOIIEH 0a30BbIe
3HaHHWS B TPOTPaAMME TOJTOTOBKM OakajaBpa IEAarorideckoro oOpa3oBaHUs I10 HAIPABICHUIO
44.03.04 IlpodeccuonanbHoe oOyueHue (o oTpacisam).

2.2. 1ns u3y4yeHus NaHHOW y4eOHOM MUCHUIUIMHBI (MOIYJisl) HEOOXOIMMBI 3HAHMS, YMEHHSI U HABBIKH,
(dbopMUpyeMbIe MPEAMIECCTBYIOIUMHU JUCIUILTUHAMHE (IPAKTUKAMH):

beszomnacHoCTh KU3HEAEATENbHOCTH, DIIEKTpoTeXHHKa, [IpodeccrnonanbHble HAyYHO-TEXHUYECKUE
3HAHUSL.

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI (MO YJISA):

HepequL IJIAaHUPYEMBIX PE3YyJIbTATOB 06y‘leHI/I${ MO JUCIUIIIIMHE (MOI[y.TIIO), COOTHCCCHHBIX C
HHIUKATOpaMu JOCTUKCHUA KOMHGTGHIII/II\/'I

Komnerenuus NuaukaTopsl Pe3yabTaThl 00yueHus
KOMIIeTeHIH
VK-1 WKy .1 3naem: OCHOBHBIE MOHSTHS, ONPENEIICHUS
Cnocoben OcymecTaIseT MoKCK, METOJIOJIOTUYECKUE TIONXOJBI B 00NacTH MpoliemM
ocywecmensamo KPITTIHCCICHH AHaTHS 1 OpraHu3aly  IUIAaHUPOBAaHUS, M  TEXHOJIOTMHU
_ | cuaTe3 mHpOpManNH,
NOUCK, KPUMUYECKUL | yeoGxomuMoii s MPENIPUATHS] COBPEMEHHOT'O POU3BOJICTBA.
araius3 u CUHmME3 | pemeHus MOCTaBICHHBIX Yveem: AHAJIIM3UPOBATH TMEPCICKTUBLI OpraHU3allun
unghopmayuu, 3a/1a4 U TEXHOJOTMH MpeanpusThs cepBHca, 0000marh
npUMeHsimo HOBBIC JAHHBIC U CBEACHHS 00 OpraHU3aluu padOThI
cucmemublli.  n0OX00 MpEATPUATHI cepBuca, pabotarb c
o4 peuieHus MEPBOMCTOYHUKAMHU HAy4YHBIX 3HAHUH B 00JacTu
NOCMAaBIeHHbIX OpraHHU3aIi COBPEMEHHOI'0 MPON3BOJICTBA.
3a0au Brnaoeem: KynbTypoW MBINIIEHUS, CIOCOOCH K
00001IeHNI0, aHaIU3y, BOCHPUATHIO HHGOpMAINH,
MMOCTAaHOBKH IIeJT ¥ BBIOOPY MyTeH €€ TOCTHKECHUS.
OIIK-8 UK oriks o 3naem: OCHOBHbBIC XapaKTEPUCTUKH, THIBI OpraHH3aIlUH,
Cnocoben ACMOHCTPUPYET 3aKOHOMEPHOCTH PAa3BUTHUA TEXHOJIOIMYECKUX IIPOIECCOB
ocyuecmensinb ‘3’:;;1:?‘;;‘3;213&?’5 1O OBOMIOWMOHHOMY M PEBOMIOUMOHHOMY MYTH; THITEI
nedazozuueckyo npe;lme;THoﬁ e MPOH3BO/ICTBEHHOH CTp}IKTypE‘)I OPEINPUATUI Pa3THYHBIX
desmensHocms  Ha oTpacieil TPOMBIIIIEHHOCTH; OCHOBHBIC HAIPaBJICHUS
Pa3BUTHSI HAYYHO- TEXHHYECKOTO MPOrpecca B MHpPE H
ocrose cneuuaﬂf) HoLx Poccun B XXI Beke; COBpEeMEHHOE IpPOU3BOACTBO U
HAYHHBLX SHAHUU MEePCICKTUBHBIC TEXHOJOTHMH B YEPHOM M IBETHOMU




METAJLTyPTUU; COBpPEMEHHBIE 3arOTOBUTEIHHBIC
MIPOU3BO/ICTBA MaTepHaioB u MEPCIEKTUBHBIC
TEXHOJIOTMH WX 00pabOTKH; COBpEMEHHOE COOPOYHOE
MIPOU3BOICTBO u MIEPCIICKTUBHBIC TEXHOJIOTHH;
COBpEMEHHOE XUMUAYECKOEe MIPOU3BOJICTBO 71
MEPCICKTUBHBIC TEXHOIOTHH.

Ymeem: MIPOEKTHPOBATh " paccUUTHIBAThH
MIPOU3BOICTBEHHBIC CTPYKTYPBI NPEANPUATHI Pa3IHIHBIX
0a30BBIX OTpaciedl MPOMBIIUICHHOCTH, CpPaBHHBAThH
BapUaHTBl  TPAJAULIMOHHBIX  CHOCOOOB M  HOBBIX
TEXHOJIOTHI TIONy4eHUs] u 00pabOTKM MaTepHalloB;
paccUMThIBaTh  TEXHHKO-DKOHOMHUYECKHE  TOKa3aTeNn
COBPEMEHHBIX M  TEPCHEKTHBHBIX  MPOMBIIIICHHBIX
MIPOU3BOJICTB; PACCUUTHIBATH OCHOBHBIC TEXHOJIOTHUSCKUE

rmapaMeTpel  IIPOIecCOB  OOpabOTKM  METaUIOB |
MaTepHaJIOB.

Bnaoeem: npuemamu paboTbl ¢ ydeOHOW, HaydHOW M
CIpaBOYHON  JUTEpaTypod; HaBBIKAMH  pabOTBl  C

TEXHUYECKUMH W MPAKTHYECKUMH CPEICTBAMH OOyUYCHUS,
HaBbIKaMHW NMPUMCHCHHA TEXHUYCCKUX CPEACTB 06yquH;1;
3HAaHUAMU U JOCTHXKCHHUAMHU B o0OJjactu COBPEMCHHOI'O
MPOMBIIIJICHHOTO TIPOM3BO/ICTBA KaK B HAIIel CTpaHe, TaK
1 33 pyOEIKOM.

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM TMCUMILUIUHBI (MOYJIs1) U BUAbI Y4eOHOH padoThl

Buj yuyeoHoii padoTnl Bcero yacoB /| Cemectp (-bl)
3a4€eTHBIX 7 8
equuul. Oun

AyIuTOpHBIE 3aHATHS (BCEro) 112 60 52

B Tom uncne: - - -

Jlextnu (JIek)/(Dnextp) 56 40 16

[Mpaktrueckue 3austus (Ip)/ (Dnektp) 84 20 64

Kouncyabrannu (Konc) 3 2 1

CamocrosiTebHasi padora (CP) 63 28 35

Bun mnpomexyrouHolt aTTecTauuu  (3a4eT, SK3aME€H), Yachl OK3. OKk3. | Ok3.

(Kontpors) 98 44 54

KonTpons (KO) 20 10 10

KouraktHasi pa6ora, Bcero (Konr.pa6)” 163 72 91

OO6m1ast TpyA0€MKOCTb: 3a4YETHBIE €TUHHUIIEI 9 4 5

4achl 324 144 180

4.2. Conep:xaHue y4e0HOT0 MaTepHaJia IUCHHIJIHHBI (MOLyIs1)™

HanMeHnoBaHue pasjena/TeMbl | Conep:xanue

Pa3nea 1 (cemectp 7) Opranusanusi COBpeMEHHOI0 IPOU3BOACTBA

1. | Texuomornueckue
MPOLIECChHI
COBPEMEHHOTO
MPOMBIIUIEHHOTO
MIPOM3BOJICTBA

[Tapamertpel,

OcHOBHBIE TIOHATHUS U OmNpeaeseHus s chepsl TPOU3BOACTBA.

TEX.MMPOUCCCOB. Twurer opraHu3alii IPOMBIIIJICHHOI'O IPOU3BOACTBA.
TexHUKO-2KOHOMHYECKHE IT0Ka3aTeIn COBpPCMCHHOTI'O ITPOHU3BOJICTBA.

XapakTepu3yloIlue  TeX.polecc.  Kiaccudukamnus

2. | CoBpeMeHHOE

TpanuimoHHbIE METObI

TIOJIYUCHUA YYyI'yHA. HCpCHeKTI/IBHLIC




IMPONU3BOACTBO U

TEXHOJIOTHUHU IMOJTYYCHHS YyT'YHA. HOJ’Iy‘IeHI/IC CTaJIi: 3BOJIIOIITMOHHBIC H

NIEPCIIEKTUBHBIC PEBOIIOLIMOHHBIE  METOABL. TEXHMKO-DKOHOMMYECKHE I10Ka3aTeau
TEXHOJIOTHH B CTaJIeIIaBWIIBHOTO IPOU3BOACTBA. be3noMeHHbIH, 0€3KOKCOBBIN METO
YepHOU [IOJIy4YECHUS CTAIIU.

METAJIIypIUH

3. | CoBpemenHoe Knaccudukanuss 1BeTHbIX MeTauioB. Meap u €€ CIUIaBbI.
IIPOU3BOJICTBO U TpaguuuoHHbli MeTrox nonydeHus Menu. HoBbIl mMeTon IoydeHUs
IIEPCIIEKTUBHBIC Meau. ABTOreHHsle Ipouecchl. CTaHIApTHBIE METOJbl IOJTYYEHHUS
TEXHOJIOTHH B QJIIOMUHUS,  COBEPILIEHCTBOBaHME  TexHoJorui. IIpoGiembl
LIBETHOU MEPCIEKTUBBl ~ AIIOMUHMEBOH  OTpaciud. OKOJIOTMUYECKHE  PUCKU
METAJITypIUH IIPOU3BOJICTBA.

4. | CoBpeMeHHOE Knaccudukanus BumoB coopku. COopounbie deptexu. ObecrieueHue
cbopouHoe IIPOEKTHO-KOHCTPYKTOPCKONW ~JOKYMEHTallMM K IIpoueccy CcOOpKH.
IIPOU3BOJCTBO U Texnonoruu cOGOpovHBIX MporeccoB. CTanvoHapHas W IOABHIKHAS
NEPCIIEKTUBHbBIE cOopka. ABTOMaTH3a1Ms IpoLeccoB cOOpKU. TeXHUKO-3KOHOMUYECKHE
TEXHOJIOTHH nokaszarenu mporueccoB cOopku. [lyrn moBeimenus 3¢dexTuBHOCTH

cOOpPOUHBIX MPOLIECCOB.

5. | CoBpeMeHHOE Knaccupukauus  BUJIOB ~ XMMHUYECKOM — mponaykuuu.  [iyOokas
XUMHUYECKOE nepepaborka HedpTu. Hoble TexnHosoruu. ['myOokas mnepepaboTka
IIPOU3BOJACTBO U yrneii.  Hoeie  texHomormu.  Kiaccudukanust — MOIMMEPHBIX
NIEPCIIEKTUBHbBIE MaTEpUaJIOB, YHUKAJIbHBIE CBOMCTBA. XUMHUYECKHE DPEAKLIUU IPU
TEXHOJOTHHU Npou3BOACTBE mojiuMmepoB. IIpousBoactBo  mactmacc. Hoeie

MaTepuanabl U TexHoJoruu. IloslyueHue CHHTETMUYECKOro Kaydyka U
PE3MHOBBIX U3JICIIHIA.

6. | IIpousBonctBenHas | Mcrounuku 3arpszHeHust armocepbl. OCHOBHbBIE ONACHbBIE U BPEIHbIC
JEATEIbHOCTb U BEIIECTBA, 3arpssHsionme armocdepy. I[lapHUKOBBIE Ta3bl W HX
WU3MEHEHUE BIMSIHUS Ha COCTOSIHME aTMOc(epbl M KIMMaT. BiusHue yriekucioro
KJINMATA. ra3a Ha perMoHaJbHBIC M TI00albHBIE Tporeccsl B Ouochepe. Mepbl

O00pbOBl C HEraTMBHBIMM MpOsBICHUAMHU. HapylieHue 030HOBOTO
sKkpaHa. Mu@sl u peasibHOCTb.

7. | Ilpou3BoncTBeHHas | JlMokcMHOBas omacHOCTh st Ouocdepbl. McToku, TexHOIOTHS
JEATEIbHOCTh U oOpa3oBaHMs IMOKCUHOB. BiinsHue Ha opranusm yenoBeka u 6uochepy
3arpsA3HEHUE B wneinoM. CyrouHble mpeneiabHble J03bI U HOPMHUPOBAaHUE
JTMOKCHHAMH KOHIEHTpalui AUOKCUHOB B BOJI€ U Bo3ayxe. Meponpusarus o 0opboe

C IIPOSIBJIICHUEM, PACIIPOCTPAHEHUEM U HCIIOIb30BAHUEM JUOKCHHOB.

8. | Dnexrpomarnuthelie | [lorsTtue smekrpocmora. Hu3ko4acTOTHBIE M BBICOKOYACTOTHBIE TTOJIS.
U3ITy4EeHUs B XapakTepucTHKa, UICTOYHUKHN 00pa3oBaHus. BiusHue snexkTpocMora Ha
COBPEMEHHOM OpraHu3M YenoBeKa. Opranu3aivoHHbIE, TEXHUYECKHE u
TexHochepe, Kak TEXHOJIOTUYECKUE  MEpONPHUATHS [0  CHIDKEHUIO  BO3JEHUCTBUSA
CJIE/ICTBUE JJIEKTpOCMOra Ha OpraHn3M d4enoBeka. Hopmsl M npaswiia
IIPOU3BOACTBEHHON | MUCIOJIBb30BAHUSA 3aLUTHI HA DJIEKTPOYCTaHOBKAX.

JIEATEIbHOCTH

9. | TexHOTeHHBIE Knaccudukanus BunoB orxonoB. IlpomsiiienHsie otxozsl. Kiaccsr
ONAaCHOCTH IIpU OMACHOCTH, XapaKTePUCTHKHU. BBITOBBIE OTXO0ABI, KiIaccu(UKAIUSA U
0o0paboTke u cBoiictBa. TexHoiormu OOpabOTKM MPOMBIIUIEHHBIX  OTXOOB.
YTHIM3aLHAH TexHonOrnM OYMCTKH MPOU3BOACTBEHHBIX U OBITOBBIX CTOYHBIX BOJ.
OTXOJIOB Paznenpupiii cOoop  TBO.  Texunomorum  mepepaborku  THO.
MIPOU3BOJCTBEHHON | MycoponepepabaThiBarolIe 3aB0/Ibl: TEXHOJIOTUH, MPOOIIEMBI.
JEATEIbHOCTH.

10. | Ouenka u pacuet Pacuer mnpu3seMHONM  KOHUEHTpPALMM  BPEOHBIX  BEIIECTB  OT
SKOHOMHUYECKOTO CTallMOHApPHOTO HCTOYHHMKA. Pacuer skoHOMMYeckoro ymiepba ot
yep6a oT 3arps3HeHus atMocepsl. [lmata 3a  BbIOpochl. PernonanbHble




TEXHOTEHHOTO
3arps3HEHUS
atMocdepsl 1
ruzpocdepsl B

OrpaHUYCHUS U KOAPPHUIUEHTHI. Pacdyer MOMyCTHMBIX KOHIIEHTpAIUi
C6p0H_IeHHBIX B BOJOCMBI BPCAHBIX BCIUICCTB. Pacuer sxoHOMUYECKOTO
yiiep0a OT 3arpsiI3HEHUST BOJIOEMOB COPOIICHHBIMUA CTOYHBIMU BOJAMHU.
[Tnara 3a BEIOPOCHI.

pe3yJbraTe

MIPOU3BOACTBEHHOMN

JESITEIIBHOCTH.
Paznen 2 (cemectp 8) Opranmsanusi, 3aKOHOMEPHOCTH M OCOOCHHOCTH PpPa3BHUTHS
TEXHOJOTHYEeCKHUX IPOLEcCOB

1. | DpdexTuBHOCTD CrnocoOpl ®m  mpobimemMbl  MpU  TPEeoOpPa3OBaHUU  DHEPTHH.
IIPOU3BOJICTBA U | Db heKTUBHOCTh MPOMU3BOJACTBA U NMOTpediaeHus sHepruu. [IpoGiiemsl
noTpedeHus THJIPO’HEPTETUUECKUX KOMIUIEKCOB, HUX BIMsSHHE Ha Ouocdepy.
pa3siauuYHbIX BHUIOB | Mcnonp30BaHME — COJIHEYHOM ~ DHEPrud B NPOU3BOJACTBEHHOU
SHEPruu NESTEIbHOCTH. [Tpobaembr u HIEPCIIEKTHUBBI. Pa3Butue

COBEpLICHCTBOBAHNE INPOM3BOACTBA DHEPIMM HA ATOMHBIX CTaHLUSAX.
[IpoGneMbl TEPMOSAEPHOIO YHPABISAEMOIO CHUHTE3a JJSl IOITYYEHHUS
NEKTPO’HEpPruu. Pa3BUTHE YCTAaHOBOK, MWCIONB3YIOIIUX 3HEPIHIO
BETpA.

2. | CaoiicTsa, KoMno3unmonHbsle MaTepuallbl — JBUraTelb TEXHUYECKOTO ITporpecca u
IIOJIy4YE€HUE U nepenoBelx TexHosoruid B XXI Beke. JlucrnepcTHO-yIpOYHEHHbIE
IIPUMEHEHNE KOMIIO3ULIMOHHBIE Marepuaibl. CocTaB MaTpull U apMUPYIOIIUX
COBPEMEHHBIX KOMIIOHEHTOB. BOJOKHMCTBIE KOMIIO3UTBHI — MaTepuaabl MATpUL U
KOMITO3UIIMOHHBIX | KOMIIOHEHTOB. CrnocoObl NOJIY4YEHUs KOMIIO3UIMOHHBIX MaTepUalIOB.
MaTepuasoB B OO6sacTi IPUMEHEHHS KOMIIO3ULMOHHBIX MaTepUaloB B Pa3IUYHbBIX
IIPOU3BOJCTBEHHON | OTpaciIiX NpOoMbINUIEHHOCTH PD.

JIESITEJIbHOCTH.

3. | HocTwxeHus u DU3NKO-XMMHUYECKUE OCHOBBI HCIOJB30BAHNSA HAHOTEXHOJIOTMH W
NEPCIIEKTUBbI HAaHOMATEepHaJIOB B TEXHOJOTMYeCcKHX Impoueccax. (OcoOEHHOCTH
pa3BUTHSA CTPOEHMS U CTPYKTYphl HaHOMarepuanoB. [losyyeHne u npumeHeHue
HAHOTEXHOJIOTUI B | HaHomopoIkoB. HaHoTpyOku: nonmyyenue u npuMeHenue. Texnonoruu
NPOM3BOJICTBEHHOH | MOJY4YEeHUsT MaTepuanoB B 00JacTAX: MAaIIMHOCTPOEHHE, SHEPreTHka,
JIESITEJIbBHOCTH B XUMHUYECKas TMPOMBIIUIEHHOCTh, MEAMIMHCKas TexHuka. [IpoGiembl
XXI Beke HAaHOTEXHOJIOTHUH. Peanbuble MEPCIEKTUBLI BHEAPECHUS

HAaHOMATEpPHAJIOB B IPOMBIIIIIEHHOCTH B 1IEJIOM.

4. | OcHOBHbIE OneKkTpoHu3alusi Bcex cdep MPOU3BOJACTBEHHOM JAEATENbHOCTH.
HaIpaBJICHUs ABTOMaTH3alMsl MPOM3BOJICTBEHHBIX IPOIECCOB, POOOTOTEXHHKA.
pa3BUTHs HaydyHO- | Pa3BuTHE HOBBIX TEXHOJOIMH MpeoOpa3oBaHMs M MOTYYEHUS
TEXHUYECKOTO ANEKTPOIHEPruu:  TepMosiiepHbId  cuHTe3, ADC Ha  OBICTPBIX
nmporpecca. HEHTpOHAaX, TOIUIMBHBIE 7dJIeMEeHTBl H TA. HoBbIE MaTepuansi,

TEXHOJIOTMH MX MPOU3BOJICTBA U MpuMeHeHusl. HoBble OMOTEXHOIOTHH.
TexHonoruu nepepabOTKH, HCMONb30BAHUS M YTHIM3ALUH OTXOJOB
MIPOM3BOJICTBA U TTOTPEOIICHUSI.

5. | Obecnieuenue NHXeHepHO-TEXHOJIOTNYECKHE NTPUUMHBI, ONPENEISIIONINE YCTONYMBOE
0e30macHOCTH pa3BUTHE MPOU3BOJCTBEHHBIX TEXHOJOTMYECKHX cucteM. Poib
KU3HEJEATENIBHOCT | MOHMTOPMHIA B PELICHUM NPUKIAIAHBIX 3a/1ad OIpPEAEICHHUS YPOBHS
U B YCIOBHSIX TEXHOT€HHBIX omnacHocTed. VICTOYHMKHM TEXHOT€HHBIX OIAaCHOCTEW B
KpHu3nca YCIIOBUSIX pa3BUTHA ITPOU3BOJCTBEHHBIX MOLTHOCTEN. [IpaBuia 3amuTel
YCTONYMBOCTH JIONEM  OT  TEXHOIEHHEBIX  ONACHOCTEMH. OBOJIOIHOHHBIE U
TEXHOJOTMYECKUX | PEBOJIOLMOHHBIE IPUHIUIIBI PA3BUTHUS IPOMBIIIEHHOTO IPOM3BOCTBA
CUCTEM B XXI| Beke B yCIOBHUSX HapacTaHHs TEXHOTEHHBIX OINACHOCTEH H
MPOM3BOJICTBEHHOH | TEXHOTEHHBIX KaTacTpod.

JCATCIIBHOCTH




4.3. Ilepeuyennb pa3aesioB/TeM JUCHUIIMHBI (MO

Jis1)

Ne HaumeHnoBaHue pa3zaena/TemMbl Buasbl yue6Hoii padorhl, OueHoyHbIE ®opmMupyemMble KOMIETEHIUH Bcero
n/n BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy cpeAcTBa (MHIMKATOPBI) (B yacax)
o0yJaImuxcs, NPaAaKTHYECKYI0
NOATrOTOBKY (NPH HAJIUYHMHU) U
TPYA0EMKOCTh (B yacax)
pakr. Jlao.
Jlekuuu P CPC
3aHATUA 3aHATUA
Paznen 1 (cemectp 7) Opranuzainus COBpEMEHHOTO MTPOU3BOJICTBA
1 TexHonornyeckue mporecchbl NKyki.1
COBPEMEHHOTO MPOMBIIIICHHOTO OcymeCTBﬂ’{eT HOUCK,
4 2 2 Omnpoc KPUTUYCCKHIT aHAIIN3 U CHHTE3 8
MPOU3BOJICTBA .
HHPOPMALINH, HEOOXOIUMOMN IS
PCHICHUS MMOCTABJICHHBIX 3a4a4
2 CoBpeMeHHOE MPOU3BOACTBO U UJIK oniks 2 AEMOHCTPHPYET
MEPCIIEKTUBHBIC TEXHOJIOIHH B YCPHOH | 4 2 2 Ompoc CTICHHAIBHBIC HAyHHBIC SHAHHA, B 8
TOM YHUCJIC B IPECAMCTHOU
METAJUTYPTUHU
obnactu
3 CoBpeMeHHOE MTPOU3BOACTBO U WK oriks.2: I€MOHCTPHPYET
MEPCIIeKTUBHBIE TEXHOJIOTUHU B 4 2 3 CobeceoBanue CTCHHAIBHBIC HAyHBIC SHAHHA, B 9
o TOM 4YHUCJIC B HpeZ[MeTHOI/I
[IBETHOM METAJTYprUn
o0Jyactu
4 CoBpemenHoe cOOpodHOe WKy .1
MIPOM3BOJICTBO U TIEPCIIEKTHBHBIC OcymecTBiA€T HOHCK,
4 2 3 CobecenoBanmne KPUTUYECKMI aHAIIM3 M CHHTE3 9
TEXHOJIOTHH r
nHpOpPMaIINU, HEOOXOAUMOH JIIIsSt
peIHeHI/IH IIOCTABJICHHBIX 3aa4
5 CoBpeMeHHOE XUMUYECKOE WK oriks 2: A€MOHCTPHUpYET
MIPOU3BOJICTBO U MIEPCIICKTHBHBIC 4 2 3 Cobeceoanue CTCHHAIBHBIC HAyHHBIC SHAHMA, B 9
TOM YUCJIC B IPECAMCTHOU
TEXHOJIOTHH
o0sacTi
6 [Tpou3BoaCcTBEHHAS IEATETLHOCTD U WKy 1
W3MEHEHHE KIuMaTa. OcymecTsnieT NoKCK,
4 2 3 Omnpoc KPUTUYECKMI aHAIIM3 ¥ CUHTE3 9
nHPOPMALNH, HEOOXOIUMOHN IS
peIHeHI/If{ IIOCTABJICHHBIX 3aa4
7 IIpon3BoaCTBEHHAs NE€ATEIBHOCTD U WKy
3arps3HEHHE JUOKCHHAMU 4 2 3 CobGecenoBanue OcymecTaisier nouck, 9
KpI/ITI/I‘IeCKI/II/I aHaJIN3 U CUHTE3




HHPOPMALUHU, HCOOXOTUMOM JIJIst
peIlICHHS TOCTABJICHHBIX 3a/1a4

8 DJIEKTPOMAarHuTHbHIC U3JIYyYEHUS B UJIK oriks 2: AEMOHCTPHUpYET
1 CIICHAJIbHBIC HAYYHbIC 3HAHUSA, B
COBpEMEHHOM TexHocdepe, Kak
p (bepe, N 4 2 3 Omnpoc TOM 4YFHCIE B IPEAMETHOM 9
CJIEJICTBUE MPOU3BOACTBEHHOMN
obnactn
NEeSATETbHOCTH
9 TexHOreHHbIE OITACHOCTHU MPHU WUJIK oriks 2: AEMOHCTPHUpYET
O6pa6OTKe u yTI/I.HI/I3a]_II/H’I OTXOJIOB CIICHUAJIbHBIC HAYYHbIC 3HAHUA, B
o 4 2 3 Omnpoc TOM YHCJIE B IPEAMETHON 9
MIPOU3BOJICTBEHHOM JEATENLHOCTH.
obxact
10 OrneHka U pacdeT YJKOHOMUYIECKOTO UK ons 2: AeMOHCTpUPYET
yiiep6a OT TEXHOTEHHOTO 3arpsi3HEHUS CTCHHUATEHBIC HAYHBIC SHAHHA, B
TOM YHCJIC B IPCAMCTHOU
aTMocdepsl u ruapocheps! B 4 2 3 Ompoc oBACTIL ped 9
pe3ynbTaTe MPOU3BOACTBEHHON
NESITETLHOCTH.
HUTOTI'O (B yacax) | 40 20 28 88
Paznen 2 (cemectp 8) Opranuzanms, 3aKOHOMEPHOCTH U OCOOCHHOCTH Pa3BUTHSI TEXHOJIOTHUYECKUX MPOIECCOB.
1. O¢ddexTuBHOCTH  MPOU3BOACTBA U WKy .1
noTpeOeHuss  Pa3NUYHBIX  BUJIOB OcymecTBiser nouck,
SHEDLHI 2 12 7 Tect KPUTUYECKHI aHAIM3 M CHHTE3 17
p HHPOPMALNH, HEOOXOIUMOMN IS
PpCHICHUS MMOCTABJICHHBIX 3a/4a4
2. CBoiicTBa, MOTy4YeHHE U IPUMEHEHNE WK ors 2! AGMOHCTPUPYET
COBpeMeHHHX KOMITO3ULIMOHHBIX CIICHUAJIbHBIC HAYYHbIC 3HAHUSA, B
o 2 12 7 Omnpoc TOM 9HCJIC B IPEIMETHOM 17
MaTepHaJIoB B MPOU3BOICTBEHHOM
obacti
NEeSATENbHOCTH.
3. JlocTHKEHMsI ¥ IEPCIIEKTUBBI UKy 1
pa3BUTHS HAHOTEXHOJIOTHH B OcymecTaser mouck,
o 2 12 7 Tect KPUTHYECKHMI aHAJIN3 M CHHTES 19
MIPOU3BOJICTBEHHOMN JESITENTFHOCTH B y
nHpopmanmy, He0OX0IUMOH ISt
XXI Beke pelleHys IOCTAaBICHHBIX 33124
4, OcHOBHbIE HaNpaBJICHUS Pa3BUTHS WK orks 2! AGMOHCTPUPYET
Hay4YHO-TEXHUUYECKOI 0 IIporpecca. 4 14 7 Onpoc CTENHANbHbIE HAYYHbIE 3HAHKS, B 21

TOM YHCIIE B IIPEIMETHON
obnactu




Ob6ecrieyeHne 0€30IIaCHOCTH
KHU3HECITCILHOCTH B YCIOBUSX

UK orks.2: JEMOHCTPUPYET
criel[MalIbHbIe Hay4YHbIE 3HAHMUS, B
TOM YHCJI€ B IPEAMETHOI

KpH3HCca YCTOMYHUBOCTH 4 14 7 Omnpoc 21
obxacti

TEXHOJIOTHYECKUX CUCTEM

ITPON3BOJICTBEHHOM JESATEIBHOCTH

Uroro: 16 64 35 97




4.4, MeToauyecKue YKa3aHHUs 10 OPraHU3alUU CAMOCTOSITEIbHOI PA0OThI CTY/ICHTOB

Opranuzanus caMOCTOATENbHON pabOThl MPOBOAUTCS MO CIEAYIOUIMM HAINPaBICHHUIM:
U3y4YEHUE OTHCNIbHBIX BOIIPOCOB TEOPETHYECKOr0 MaTepHayia U KOHCIECKTUPOBAHUE HEKOTOPBIX
TEM; MOJATOTOBKA K BBIMOJIHEHUIO MPAKTHYECKUX pabOT; HAMUCAHWE OTYETa MO MPAKTUYECKON
paboTe; pelleHHe PAacYETHBIX 3a/1a4; BBINOJHEHHE YINPAXKHEHUH; NOArOTOBKA K KOJUIOKBUYMY,
TECTUPOBAHUIO, KOHTPOJILHOW paboTe; BHIIOJHEHNE HHINBUIYaIHHOTO 33/1aHUSI.

Ne n/mt Ne
pazzaena TeMmel Komn-Bo
JUCLIUATT 9acoB
JIMHbI
1 2 3 4
Pazpen 1

1 2 OOnactn TpUMEHEHHs YyT'yHa W CTajld, NPHOPUTETHHIE 2
HalpaBJIeHUs

2 3 TexHonoruu npous3BOJCTBa amOMMHUSA Ha HpKyTcKoM U 2
bparckom 3aBonax. IlepcekTuBel

3 4 DnuoHHAs, Ja3epHas, MIa3MeHHas TEXHOJIOTHs 00paboTKu 2
MeTayuioB. llpemmymiectBa Tepea  CYIIECTBYIOUIUMH,
HE/I0CTaTKU

4 4 HoBeie Buabsl cBapku pgaBiieHHWEM. KOHTakTHas u 2
ra3onpeccoBas CBapKH

5 5 [IpumeHeHne OMOXMMHUYECKHMX IPOLECCOB B XUMHUYECKOH 2
TEXHOJIOTHH

6 7 PesynbTaThl BIUAHUS JUOKCHHOB Ha KHMBBIE OPTaHU3MBI U 2
4eJi0BeKa. bojie3HU 1 OT/1aJIeHHbIE MOCIIEACTBHUSI.

7 7 Hcrounnku oOpa3oBaHusi TUOKCUHOIMOJAOOHBIX BEIIECTB B 2
BocTtouno-Cubupckom pernone. Mepsl 60pbOBbI.

8 8 [ToporoBeie BO3IEHCTBHS 3JEKTPOMATHUTHBIX MOJEH Ha 2
4eJioBeKa. BiMsiHMe 4acTOThl M3Iy4YeHusI.

9 8 Pacuer cpencTtB  3amuTBl  OT  BJIEKTPOMArHUTHBIX 2
W3JTyYCHHI.

10 8 IIpaBuna Oe3omacHOil pabOThl B YCIOBMSIX BO3JACHCTBHUSA 2
AJIEKTPOMATrHUTHBIX TOJIEH.

11 9 Otxonpl TOL. BrnusiHue Ha COCTOSHHME OKpYKAIOIIEH 2
cpenpl. TexHonormueckue crnocoObl mepepaboTKu U
YTWIM3ALHMU OTXOA0B DKOHOMHUYECKAs 11eJ1eCO00PAa3HOCTb.

12 10 | Coco0sl nepepaboTKH paJMOaKTHBHBIX OTX0JI0B B PO 2

13 10 IlepepaboTka 1 mpoOIEMbI YTHIU3ALUN TBEPIBIX OBITOBBIX 2
otx0710B B BocTounoit Cubupmu.

14 10 Pacuer oskoHOMHMYeckoro ymiepba OT  3arps3HEeHus 2
aTMocdepsl BO3TylHbIMH BeiOpocamu TOLI.
Hroro 28

Paznea 2

15 5 Pacuer ymiep6a ot 3arpsi3HeHHs] aTMOCGEPHI BO3AYIIHBIMU 5
BbIOpocamu baiikansckoro LIBK.

16 5 Opranu3zaiys MOHUTOPUHTA BO3AYIIHBIX BbIOpocoB. [lnarta 5
32 HOpMaTHUBHBIE BEIOPOCHI.

17 5 Pacuer skoHOMHueckoro ymiepba  OT 3arps3HEHUs p. 5
Awnrapsl 1 bparckoro BogoOXpaHHIUINA CTOYHBIMHU BOJAMHU
(To 3amanmio).

18 1 ITpon3BOICTBEHHBIIN LIUKI NOJTYYEHHUS MOJYJIsI KPEMHHEBOM 5




COJIHEYHOH OaTtapewu.

19 1 Pacuer mapamMeTpoB BETPOCWIOBOM  YCTAaHOBKM IS 5
o0ecrieueHrs YHEProcHa0KEeHUs HACEJIEHHOro MyHKTa (1o
3aJIaHHIO).

20 2 CnocoObl  MOTyYeHUsS BOJIOKHUCTBIX KOMITO3UIITMOHHBIX 5
MaTEpHUajIOB Ha MOJUMEPHON MaTpHIIE.

21 3 Cnioco0bl MTOJTYYCHUS HaHOIIOPOIIIKOB. Ob6mactu 5
MIPUMCHCHHSI.

Hroro: 35
Bcero: 63

4.5. [IpumepHasi TEMATHKA KYPCOBBIX Pa0oT He npedycmMompeHo

V. YUEBHO-METOIUYECKOE W HWH®OPMAIMOHHOE OBECIIEYEHHUE
JTUCUHUILTAHBI (MOLY JI5T):

a) nepevyeHb JIMTEPATYPhI

1. TapacoBa, H. II. Omenka BO3AEHCTBUS MPOMBIIIICHHBIX MPEANPUITHIA Ha
OKPYXAIOIIYI0 cpeny [DnekTpoHHBI pecypc] : ydeOHoe mocodbme / H. II. Tapacoma, B.
Epmonenko, A. 3aiiues, B. Makapos. - Mocksa : BUHOM. JlaGoparopus 3nanwmii, 2012. - 230 c.
- Pexxum noctyna: OBC "AiibGykc". - Heorpanuu. noctym. - ISBN 978-5-9963-1059-3

2. benos, C.B. be3onacHOCTh >KM3HENEATEIHHOCTH W 3allldTa OKPYXKAIOIIEH Cpeabl
(rexnochepnas 6e3omacHoctb) [Tekct] : yueObnnk / C. B. benos. - 4-e u3z., nepepad. u gorm. - M.
: FOpaiit, 2013. - 682 c. - (bakanasp. bazosslit kypc). - ISBN 978-5-9916-2335-3 — 14 k3.

3. Aisman P.M. besomacHocTh km3HemesTenbHocTH [Tekcr] : mpaktukym : yueO.
nocobue / P. Y. Aiiaman [u 1p.] ; HoBocu®. roc. yu-t, Mock. nies. roc. yH-T. - HoBocubupck :
APTA, 2011. - 287 c. - (be3onacHocts x)usHenesTenpHocT). - ISBN 978-5-902700-16-6 -12
9K3.

4. Aisman P.M. OcHoBbl 0Oe3omacHocTH Ku3HenestenbHocTH [Tekcr]:  yueO.
nocobue/P.M. Aisman, H.C. lllynenuna, B.M. upmosa; HoBcu6. roc.mea.yH-t, Mock. roc.
nen. yH-T. — HoBocubupck: APTA, 2011.-365 c.- (bezomacHocTs xu3HenesTenbHocTH).- ISBN
978-5-902-700-29-6 — 12 k3.

5. benos, C. B. be3onacHOCTh XKHU3HENEATENBHOCTH W 3alUTa OKPYXKAIOIIEH Cpeibl
(TexHocepHas Oe3omacHOCTb) [DNeKTpoHHBIH pecypc| : ydeb. mis OakamaBpoB MO JHUCI.
"bezomacHocth xkusHenestensHoctu" / C. B. bemos. - 3-e usn., ucnp. u gom. - OBK. - M. :
FOpaiir : /1 FOpaiit, 2012. - Pexxum nocryna: 943 "bubaunorex". - Heorpanuu. nocrym. - ISBN
978-5-9

6. JlapumonoB, Huxomaiti MuxaiinoBud. IIpoMblnuieHHass SKOJOTHS [DJIEKTPOHHBIN
pecypc] : Yuebnuk u npaktukym / H. M. Jlapuonos, A. C. PsObIIeHKOB. - 2-¢ U3]1., Iep. U JOII.
- DJeKTpOH. TeKcToBbIe NaH. - Mocka : M3garensctBo HOpaiit, 2019. - 382 c. - (bakanasp.
Axanemuueckuii  Kypc). - Pexumm moctyma:  https://www.biblio-online.ru/bcode/431860,
https://www.biblio-online.ru/book/cover/C9C01206-50B6-42A9-9968-59865F880D1D. - OBC
"lOpaiit". - Heorpanmu. moctym. - ISBN 978-5-534-07324-9 : 899.00 p.Pexum mocryma:
https://www.biblio-online.ru

0) 10NOJIHUTEIbHAS JINTepaTypa

1. Dxomornueckas 6e3onmacHocTh [Tekct] : yueb. mocodue / HoBocuO. roc. men. yH-T,
Mock. roc. ea. yH-T ; pea. P. . Aisman [u np.]. - HoBocubupck : APTA, 2011. - 271 c. -
(besomacHocTs xku3HeaesTenbHOCTH). - ISBN 978-5-902700-40-1 — 5 ok3.

2. UYuxun A.FO. OOGecrneueHue O€30MACHOCTH >KU3HEIEATEIBHOCTH pPa0OTaIOMUX B
YCIIOBHSIX COBPEMEHHOM TEXHOJIOTHYECKOW cpembl. Yuebd. mocobd. — Upkyrck: n3n-so BCT'AO,
2009- 265 c. — 21 k3.



IMporpammuoe obecnieuenne OC: Windows 10 pro; Adobe acrobat reader DC; Audacity;
Far; Firefox; Google Chrome; Kaspersky AV; MS Office 2007; Peazip.

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. Ilomemenns u odopyroBanme

[lomemenuss — ydeOHble ayAUTOpPUM JUIS TPOBEIEHUS  y4EOHBIX  3aHATHI,
npeaycMoTpenHbix ydeOHsM tranom OITOIT BO GakamaBpuara ocHamieHbl 00OpYAOBaHHEM U
TEXHUYECKUMU CPECTBAMU O0yUYCHHUS.

[Tomemienust i1  CaMOCTOATENBHON pabOTHl 00YUYAIOIIMXCSI OCHAICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs: K cetu «MHTepHeT» M obecrieuyeHueM AO0CTyIa B
AIIEKTPOHHYIO WH(OpMALIMOHHO-00pa3oBaTenbHyo cpeay @T'BOY BO «UT'Y».

Aynuropus Ha 22 4elIOBEK, YKOMIUIEKTOBAaHHAs CIEUUATM3UPOBAHHOM MeOelblo U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSI.

Bubpomrymomep BIIIB-003 W3mepurens "BE-merp AT-002" JlrokcmeTrp - sipkoMep
"TKA-04/3" Paguomerp PAT-2I1

Tonomerp UA774 aBromat. HaBuratop Garmin GPSMAP 60CS. I1pubop (naBuratop)
GPS e-Trex Vista. Bmaromep; Kommuiext ¢omnwuii mo kypcy "be3omacHoCTh Ku3HEAeITeNbHOCTH"
(200 donuit); Hocka aynutopHas 1000*3000mm; cton 11 mT; cryn-22 mir.

Kommstorep Z-Comp Core 2 Duo E7400 (CucremHslii 610K B KOMITIEKTe, MOHUTOD
Samsung 743N) — 15 mir.

Heorpanunuennsiii nocryn k cetn IHTEpHET
6.2. JIMIeH3MOHHOEe H MPOrPpaMMHoOe oOecrevyeHue

Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;
Kaspersky AV; MS Office 2007; Peazip.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MN
B o06pa3zoBarenbHOM IpoIiecce UCTIONB3YIOTCS aKTUBHBIE U MHTEPAKTHUBHBIE (JOPMBI, B TOM
quciae JUCTaHLIUOHHBIE O00pa30BaTelIbHbIE TEXHOJIOTHUH, MWCIOJIb3yeMble IpH pealn3aluu
pa3IUYHBIX BUIOB y4yeOHOH paboThl, pa3BUBAIOLIME y OOYYarOIIMXCS HABBIKOB KOMAHJHOM
palboThl, MEXJIUYHOCTHONH KOMMYHUKAIMM, TPHUHITUS pEIIeHUH, JUAEPCKUX KauyecTB U
(bopMupyrOLIE KOMIIETEHLINH.

HaunmeHnoBaHMe TeM 3aHATUH ¢ UCI0Jb30BaHHEM 06p33OBaTeJII)HbIX TEeXHOJOTuii

®opma / Metoibl Kon-Bo
Tema 3anaTus Bup 3anstus WHTEPAKTUBHOT'O
00y4YeHHs Hacos
[Ipou3BoacTBEeHHAA
1 | Z€ATENBHOCTE 1 H3MEHEHHe Jlexuus Jlextus-uHdpopmanus 2
KJINMATa.
[IpousBoacTBEeHHAA IIpakTukym ¢ [TocTpoenue
o | ACATENLHOCTD U 3arPA3HEHUE | DJEMEHTaMH CTPYKTYpHO- 2
JTMOKCUHAMHU JIMCKYCCUU JIOTUYECKON CXEMBI
DNeKTpOMarHuTHHIE 3aHsiTue ¢
W3JIY9CHHS] B COBPEMEHHOM HCIIOIb30BAaHUEM
TexHocepe, Kak CIeCTBHE Jlexuus MPE3EeHTALUU 9
3 | IPOM3BOJICTBEHHOM BU3yaJIA3ITUS pe3yabTaToOB
NeSATETbHOCTH HCCIIEA0BATENbCKOM
NeSATeTbHOCTH
TexHOreHHbIE OMaCHOCTH PU 3aHsiTue ¢
00paboOTKe M YTUIN3AINH Jlexmmst WCTIOIb30BAaHUEM 2
4 | OTXO/I0B MPOU3BOJCTBEHHON | BU3YAIU3IIHUS MPE3EeHTALUN
NESITETHHOCTH. pe3yabTaTOB




HUCCIIEI0BATEILCKON
JESTEIbHOCTH
OueHka 1 pacuer
HKOHOMHYECKOTO yiepoa oT
TEXHOTE€HHOI'O 3arps3HEHUS
3aHsTHe- [IpakTukym ¢
aTMocdepsl u ruapocheps! B
5 IIPAKTUKYM JJIEMEHTaMU JTUCKYCCUU
pesyJbrare
IIPOU3BOJCTBEHHON
JESITEIIbHOCTH.
D¢ dexTuBHOCTH Wudopmannonn | Iloctpoenue
IIPOM3BOJICTBA U NOTPEOICHUS | ast JIEKLUS C CTPYKTYpHO-
6 | pa3nMYHBIX BUAOB YHEPTUU 3JIEMEHTaMU JIOTUYECKON CXEMBbI
00paTHOH CBS3U
CaoiicTBa, OIy4YEHHUE U ITocTpoenue
IIPUMEHEHHUE COBPEMEHHBIX WHpopMaLMOHH | CTPYKTYpHO-
KOMITO3UILIUOHHBIX ast JIEKLUS C JIOTUYECKON CXEMBbI
7 | MaTepuaJioB B AJIEMEHTaMU
IIPOU3BOJCTBEHHON o0OpaTHOH CBs3U
JESITEIIBHOCTH.
JlocTrKeHUsI U EPCIIEKTUBbI 3aHsTue ¢
pa3BUTHs HAHOTEXHOJIOTUH B UCIIOJIb30BAaHUEM
IIPOU3BOJCTBEHHON Jlexums- [Ipe3CHTalUN
8 | mesarenpHocTH B XXI Beke uHpopManus pPEe3yJbTaTOB
MCCIIEI0BATENIbCKON
JESTEIIBHOCTH
OcHOBHbIE HaNpPaBICHUS [TocTpoenue
a3BUTHS HAYyYHO- CTPYKTYpHO-
P i 3ansTue- PYXTYPHO
TEXHUUYECKOI'0 IIporpecca. JIOTUYECKON CXEMBI,
9 PAaKTUKYM
pa3paboTKa OMOPHOTO
KOHCIIEKTa
Obecneuenne 6€30MaCHOCTH
KHU3HEICSATEIbHOCTH B .
«Mo03roBoi mWTYpm»,
YCIIOBUSIX KpHU3HUCA
. [Tpobnemuas TPEHUHI'OBBIE
YCTOWYMBOCTHU
10 JEKIHS YIIPaKHEHHS
TEXHOJIOTUYECKUX CUCTEM
MIPOU3BOJCTBEHHOMN
JESTEIBHOCTH
Wroro vacos 20

VII1.OOHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH ¥ TIPOMEXKYTOUYHOM ATTECTAIIAM

8.1. Texkyumii KOHTPOJIb OCYIIECTBIIAETCS B TEUCHUH BCErO BPEMEHHU M3y4YeHMs JUCLMIUIMH,
@DopMBbI U BUJBI TEKYILIETO KOHTPOJISI OTPaXKEHBI B TaOJIHUIIE.

No Hazpanne moayns (pa3zaena) Cemectp DOopMBI KOHTPOJIS
n/m
1 2 3 8
Paznen 1. (cemectp 7) Opranu3ainusi COBpeMEHHOT0 MPOU3BOICTBA
1.1. | [Ipou3BoacTBEHHAS NEATEILHOCTD 7 Omnpoc, Tect
Y U3MEHEHUE KJIMMara.
1.2. | Ilpon3BoACTBEHHAS NESTEIBLHOCTD 7 AHanu3, BHINOJTHEHUE NPAKTUYECKUX




U 3arps3HEHHE JUOKCHUHAMU paboT, KOHCTIEKTHI CAMOCTOSITENTLHOM
paboThI

1.3. | DnekTpoMarHuTHbIC U3TyYEHUS B 7 AHanu3, BBIIOJIHEHNE TPAKTHYECKUX
COBpPEMEHHOM TexHochepe, Kak paboT, KOHCTIEKTHI CAMOCTOSATEIBHOM
CJIEJICTBUE MPOU3BOACTBEHHOMN paboThI
JESITEIbHOCTH

1.4. | TexHoreHHbIE OMACHOCTH MIPU 7 Onpoc, KOHTPOJILHBIE BOIPOCHI 1O
00paboTKe M YTUIIM3AIMHA OTX0/I0B CaMOCTOSITEIbBHOMY U3Y4YEHHIO, OTUET
MIPOU3BOJICTBEHHOM IS TEILHOCTH. 0 MPaKTUUECKON padoTe

1.5. | Ouenka u pacuer 3KOHOMHUYECKOTO 7 Orpoc, KOHTPOJIbHBIE BOIIPOCHI 10
yiiep6a OT TEXHOTEHHOTO CaMOCTOSITEIbHOMY U3YYEHUIO, OTYET
3arpsi3HEHUs aTMochepsl U I10 MPAaKTUYECKOU padboTe
ruapocdepsl B pe3ybTaTe
IIPOU3BOJICTBEHHOU JESATENLHOCTH.

Paznen 2.(cemectp 8) Opranu3samusi, 3aKOHOMEPHOCTH H 0COOEHHOCTH Pa3BHTHS
TeXHOJIOTHYEeCKHUX ITPOLecCoB

2.1. | OpdexTuBHOCTH NPOM3BOACTBA H 8 AHanu3, BBIMOJHEHUE IPAKTUYECKON
noTpeOICHNsT PA3UYHBIX BHUIOB paboThI, MpeCTaBIeHHE KOHCIIEKTOB
SHEPIHH.

2.2. | CBoiicTBa, IOJTyYeHHUE U 8 Ompoc, KOHTPOJBHBIE BOMPOCH 10
MPUMEHEHHE COBPEMECHHBIX CaMOCTOSITEIbHOMY HW3YYEHHUIO, OTYET
KOMITO3UITMOHHBIX MaTEPUAaJIOB B 110 IPAKTUYECKOH padoTe
MIPOU3BOJICTBEHHOM JIEATEILHOCTH.

2.3. | JlocTmKeHUs ¥ IEPCIICKTHUBBI 8 Onpoc, KOHTPOJBHBIE BOIPOCHl IO
pa3BUTHS HAHOTEXHOJIOTUH B CaMOCTOSITEIbHOMY HW3YYEHHIO, OTYET
MIPOU3BOJICTBEHHOM JIEATEILHOCTH 110 IPAKTUYECKOH padoTe
B XXI Beke

2.4. | OCHOBHBIC HANIPABJICHUS PA3BUTHUS 8 Onpoc, KOHTPOJBHBIE BOIPOCHl IO
HAYYHO-TEXHHUYECKOTO Tporpecca. CaMOCTOSITEIFHOMY HW3YYEHHIO, OTYET

110 IPAaKTUYECKOH paboTe

2.5. | OGecrieueHne 6€30NMaCHOCTH 8 Omnpoc, Tect, aHAIN3 MPEICTABICHUS

KHU3HECSITELHOCTU B YCIOBUSX MPAKTHIECKON pabOThI

KpH3HUCa YCTOMYUBOCTH
TEXHOJIOTHYECKUX CUCTEM
ITPOU3BOJICTBEHHOM JEATEIBHOCTH

8.2. OueHo4HbIe CPeACTBA JAJ5 MPOMEKYTOUHOI aTTeCTANMU
IlepeyeHnnb BONPOCOB K dK3aMeHY B 7 cemecTpe

TexHonornyeckrne mpouecchl COBPEMEHHOTO MPOMBIIIIEHHOTO MPOU3BO/ICTBA.
CoBpeMEHHOE IPOU3BOCTBO U MEPCIEKTUBHBIE TEXHOJIOTUU B YEPHON METAJUTYPIHUH.
CoBpeMeHHOE POU3BOJICTBO U MEPCIEKTUBHBIE TEXHOJIOTUH B IIBETHONW METAIITYPTHUH.
CoBpeMeHHOE cOOPOYHOE MPOU3BOJCTBO U MEPCIEKTUBHBIE TEXHOIOTHUH.
CoBpeMeHHOE XUMUYECKOE MTPOU3BOJICTBO U MEPCIIEKTUBHBIE TEXHOJIOTHUH.
Bona — ucrounuk xu3Hu U XpaHeHus: uHGopmauuu. CoBpeMEHHbIE MTPEICTaBICHHS O POJIU
BOJIbI B MH(OPMAIIMOHHBIX TEXHOJIOTHSIX.

7. IlpuHIMnbl  YCTOHYMBOTO (YHKIMOHMPOBAaHUS B YCJIOBUSIX  COBPEMEHHOM
MIPOU3BOJICTBEHHOU JESATENbHOCTH.

8. Ilpou3BOJCTBEHHAsI JEATEIBHOCTh M 3arpsi3HEHHE TUOKCHHAMH M JWOKCHHOIOIOOHBIMU
BELIECTBAMH.

9. Hcrounuku oOpa3oBaHUS JAUOKCHMHOB. BiMsHUE AMOKCMHONMOJOOHBIX BELIECTB Ha >KUBbIC
OpPraHMU3MBbI U YEJIOBEKa.

10. CyrouHble mpeaenbHble 103kl TOTPEOIEHUS TUOKCUHOB. Mepbl 00pBObI ¢ THOKCHHOBBIM

ocoarwNE



3arpsi3HeHueM B XXI| Beke.

11. DnexTpoMarHUTHbIE HU3KOYACTOTHBIE U BBICOKOUACTOTHBIE MOJIS, MX BIUSHHUE HA JKUBBIE
OpPTraHU3MBI U YEJIOBEKa.

12. MeponpusTus, OpaBUiIa W CPEACTBA 3aIUUTBl OT HJIEKTPOMArHUTHBIX IOJEeH B
MIPOU3BO/ICTBEHHOH JIEATETLHOCTH.

13. Buxel 0TXOAOB, C€HOCOOBI, YTHJIM3aLUs, 3aXOPOHEHHUs, aJlbTEPHATUBHBIC PEILCHMUS.
OO6paboTka paMOaKTUBHBIX OTX0/I0B B PO.

14. TexHOoreHHoe 3arpsi3HEHHE OKpPY)KAIOLIEH cpelbl MPOMBIIUICHHBIMH U OBITOBBIMU
orxonamMu B BocTtounHo-CuOupckom peruoHe. Mepbsl NpPOTUBOJAEHCTBHUS, TEXHOJIOIMU
nepepadoTKH.

15. OueHka u pacdyeT IKOHOMHUYECKOTO ymiepda OT TEXHOTEHHOI'O 3arpsi3HEeHHs] aTMochepsl
pa3IUYHBIMU BEIOPOCAMU B Pe3yiIbTaTe MPOU3BOJACTBEHHON AEATEIbHOCTH.

16. Pacder 3KOHOMHYECKOTrO yiiepOa OT 3arps3HCHHs] BOJHBIX HCTOYHHKOB Tpu cOpoce
IPOMBIIIICHHBIX U OBITOBBIX CTOYHBIX BOJ.

17. Jlurartenb BHYTPEHHEIO CropaHHsi — KOMIUIEKCHAs TEXHOT'€HHAs OIMACHOCTb JUIS
Oouocdepsl B IIETIOM.

18. IIpoGuiembl coBpeMeHHOH sHepreTuku. Croco0bl M HAyYHO-TEXHUYECKUE MPOOJIEMBI ITPH
peoOpa3oBaHUU SHEPTHH.

19. DddexTuBHOCTH NPOW3BOACTBA M MOTpedineHus sHeprud. [Ipodrembl mpsMoro
peoOpa3oBaHus SHEPTUH.

20. TIpoOGieMbl THIPOIHEPTETUIECKUX KOMIUIEKCOB IMPOU3BOICTBA.

21. HayuHo-TeXHHWYeCKHE NpOOJIEeMbl TPU MCIOJIB30BAaHUM COJIHEYHOW HSHEPruu B
MPOU3BOICTBEHHOM AesitenbHOCTU B XXI| Beke.

22. Pa3BuTHE U COBEpPLICHCTBOBAHUE MPOU3BOJCTBA SHEPIUU HA ATOMHBIX CTAHIIMSIX.

23. IIpoOGieMbl TEPMOSAEPHOTO YIIPABISEMOTO CHHTE3a IS MOTyYSHHSI SJICKTPOIHEPTHH JUIS
IIPOU3BO/ICTBEHHOH J1€ATEILHOCTH.

24. Pa3BuTHE yCTAaHOBOK, HCIIOJB3YIOIINX SHEPTHIO BETPA.

®opMa UTOrOBOI0 KOHTPOJISA — IK3aMeH

ITepeyenn BOonpocoB K 3Kk3aMeHy B 8 cemecTpe

1. KoMImo3uIMoHHbIE MaTepUallbl — JABUTATeNh TEXHHYECKOTO MPOTpecca B MPOU3BOICTBEHHOM
nesrensHocTH B XX Beke.

2. Crioco0bl mosrydeHust ¥ 00JIaCTH NMPUMEHEHUsI KOMITO3UIIMOHHBIX MaTEPUAIOB B YCIOBHUSIX
MIPOU3BOJICTBA

3. OU3NKO-XMMHUYECKHE OCHOBBI HCIIOJNIb30BAaHUS HAHOTEXHOJOTMH B TPOHM3BOJICTBEHHOM
cdepe. CTpoeHue U CTpyKTypa HaHOMaTepHasoB.

4. TlpoGnembl HaHOTEXHOJOTMH. Mu@sl U peagbHble MEPCHEKTHUBBl  BHEJIPEHUS
HaHOMAaTEepHaJIOB B IPOU3BOICTBEHHBIE TPOLIECCHI.

5 .OcHOBHbIE HaNpaBIEHUS Pa3BUTHSI HAYYHO-TEXHUYECKOTO ITporpecca.

6 .HoBble 6MOTEXHOIOTHH B IPOU3BOJICTBEHHOH JIESATETLHOCTH.

7 .MOHHTOPMHT ¥ €ro pojb B pEHICHWH MPHUKIAJHBIX 3a/a4 OIpPEIEeICHUs] YpOBHEH
TEXHOTEHHBIX ONACHOCTEH B YCIOBUSAX Pa3BUTHUS HAYKH.

8. HcTOYHMKHM TEXHOTEHHBIX ONACHOCTEH B YCJIOBHUSAX Pa3BUTUS TPOU3BOIUTEIHHBIX
MOIITHOCTEH MPEeaNpUATHIA, TpaHCTIOPTA.

9. [TpuHIUIIBI Pa3BUTHUS TEXHOJIOTHIA MTPOU3BOICTBEHHOH NEATEIFHOCTH B XX BEKE B YCIOBHUSX
HapacTaHUsl TEXHOTCHHBIX OMACHOCTEH U MPEANOChUIOK TEXHOT'€HHBIX KaTacTpod.

10. Buibl TOIIJIMBA, 3aMachl M UCIOJIb30BaHUE B KOHIE XX Beka.

11. I'ny6okas nepepaboTka HeQTIHOTO TOILIINBA, HOBbIE TEXHOJIOTHH.

12. I'ny6okas nepepaboTKa yriieil, HOBbIE TEXHOJIOTHH.

13. [TonmumepHBIe MaTepUabl: POUCXOXKICHHUE, COCTAB CHIPBS, MTOJyYeHHE, COBPEMEHHEIE
0a30BbIe OJTUMEPBHI.



14. TTonumepHBIE MaTepUaibl: CBONCTBA, COBPEMEHHBIE METOBI IEPepabOTKH, KU3HEHHBIH
LUKJL.

15. [onuctupoapHbIe IIACTUKH, TOJUITUIIEH, TIOJIUIIPONIMUIIEH, IT0JIy4EHHUE, IPUMEHEHUE.

16. [TonMBUHUIXIOPUL, TOJIUIPHUPEL, CMOJIBI, XUMUYECKHE BOJIOKHA, IOJIy4YE€HUE, IPUMEHEHUE.

17. Dnacromepsl (kayuyku), pe3unsl. [lonydyenue, cBoiicTBa, IPUMEHEHNE.

JloxymeHT cocTaBiieH B cooTBeTcTBHH ¢ TpeboBanusmMu PI'OC mo nanpasiaeHuto 44.03.04
[TpodeccrnonansHoe 00ydeHHE (TIO OTPACIISIM), YTBEPKAEHHOTO TprkazoM MuHoOpHayku PD Ne
124 o1 22.02.2018 1.

Pa3zpa6orumk: nmpodeccop, aA.T.H. A.}O. UukuH kadeapbl TEXHOIOTUN, TPEANPUHUMATEILCTBA U
METOJMK UX MPEroJaBaHus.

Hacmosawas npocpamma ne modicem Ovimb ocnpousgedeHa Hu 68 Kakou gopme 6e3 npedsapumenbHo2o
RNUCLMEHHO20 pa3peuenus Kageopvl-papabomuuka npoSpammbi.



