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TIporpaMMa rocyIapcTBEHHOIO K3aMeHa pa3paboTaHa B COOTBETCTBHH ¢ Tpebo-
BaHUsIMH [ 0CYIapCTBEHHOr0 06pa30BaTebHOr0 CTaHapTa BBICLIEro MPO(ecCHOHAb-
Horo o6pasoBanus 1o creuuransHocTy 21.05.04 F'opHoe neno, ksannukaius «I'OpHbIH
urKeHep (CrIelMaInCT)», yrBepxkaéHHoro npukasom MOH [loneuxoii Haponuoi Pec-
ny6auku ot 11.01.2022 r. Ne 3-HIT, ®enepaibHOro rocy1apcTBEHHOTO obOpasoBareJib-
HOTO CTaHAapTa Bbiciiero obpazoBaHus mo cneunanbHoct 21.05.04 «lopnoe neno»,
yTBeprkaeHHoro npukazoM MOH Poccuiickoit denepauyu ot 12.08.2020 r. Ne 987, Ha
OCHOBaHMM yueGHOro IUIaHa OCHOBHOM MpodeccHOHANbHOH 00pa3oBaTeNbHOH Mpo-
rpammbl Beiciuero obpaszosanus 'OYBIIO «IOHHTY» no cneuraabHOCTH 21.05.04
«"opHOe JIeno», HarpaBieHHOCTh (Mpoduib) «OOOraeHHe MOJE3HBIX HCKOMAEMbIX)
s 2023 rona npuéma.

CocraBuTelu:

1. Kopuesckuii A. H. 3aBeaytomui kadeapoi «O0oraiieHue noje3Hbix neKo-
naempIX», KaHJ[. TeXH. HayK, JOLIeHT.

2. Camoiimuk B.I'., nouent kadenpsl «O0oramieHne noje3HbiX HCKOMaeMbIX»,
KaH[. TeXH. HayK, JIOLEHT.

3. Haymenko B.T"., noueHt kadeapsl «OOoraiieHne noje3HbiX UCKONaeMpIX»,
KaH/. TeXH. HayK.

4. 3psrunueBa H.A., crapuuii npenogasarespb kadeapbl «OboraileHne 1noJes-
HBIX HCKOIIAEMBbIX».

[IporpamMma rocyaapcTBEHHOrO 9K3aMeHa paccMOTpeHa M NPHHATA Ha 3ace-
nanuud kadeapsl «OboralieHue MoJe3HbIX HCKOMAEMBIX».

[Ipotokon oT «<4 232 2023 roma Ne <.

3aBeqytolui kadeapoi /’6 Kopuesckuii A.H.
(HOM{MCb) (®©.1.0.)

[lporpaMma rocyJapcTBEHHOTO dK3aMeHa ofofpeHa yueGHO-MeTOAH1ecKOl
komuccneii TOYBITO «JOHHTY» no crnienansocTtn 21.05.04 «I'opHoe aeio».
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Pabouas nporpamma nposuiena ana 2024 rona npuéma Ha 3acejaHuu Kadeapbl
«O0oraieHue noJie3HbIX UCKOMAEMbIX»
[TpoTokoi oT « » 2024 roga Ne

3aBenytomuii kadeapoit

(mommuce) (®.1.0.)

PaGouas nporpamma npojuiena ansa 2025 rona npuéma Ha 3aceaHuu Kadeapbl
«O0oraieHue noJyie3HbIX UCKOMAaeMbIX»
[TpoTokoi OT « » 2025 roga Ne

3aBeytonuii kadeapoit

(moanuce) (®.1.0.)

PaGouas nporpamma npojuiena ansa 2026 rona npuéma Ha 3aceanuu kadeapbl
«O0oraiieHre MoJIe3HbIX UCKOMIAEMbIX)
[TpoTokoi OT « » 2026 romga Ne

3aBeyronuii kadeapoit

(moamwch) (®.1.0.)

Pabouas nporpamma npoyuieHa s 2027 roga npuémMa Ha 3aceaHuu Kadeapbl
«O0orarreHue Mmoye3HbIX NUCKOIAEMBIX)
IIpoTokoi OT « » 2027 roga Ne

3aBeayromuii kapeapoi

(Tmoamwch) (®.1.0.)
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1 OBIIUE ITOJIOKEHU A

I'ocynapcTBeHHBIN DK3aMEH SBIAETCS COCTABHOM YacCTbH0 TOCYAApCTBECHHOU
UTOTOBOM aTTecTalid W MPOBOJMUTCA C UENbI0 YCTAHOBJIEHHS COOTBETCTBUS
pE3yJIbTATOB OCBOEHHUS OOYy4YalOIIMMCS OCHOBHOM 0Opa30oBaTENbHOW MPOrpamMMbl
BBICIIEr0 MPO(ecCHOHAIBHOIO 00pa3oBaHUs TpeOoBaHUSAM [ 'OCyIapCTBEHHOTO
00pa3oBaTEILHOTO CTaHJapTa BBICHIETO MPOPECCUOHATBLHOIO 00pa3oBaHUs IO
cnenuansHoctu 21.05.04 T'opHoe neno.

l'ocynapcTBeHHBIN 3K3aMEH SIBISETCS MEXIUCHUUIUIMHAPHBIM, IO CBOEMY
COJIEp)KAHUIO0 OXBAThIBAET pa3/ielibl OCHOBHBIX JHUCHUMIUIMH Yy4eOHOro IuUlaHa
NOATOTOBKM  CIEIUanuCTOB 1o  cnenuanbHocth  21.05.04 TopHoe  neno
(nanpaBieHHOCTD (TIPOduITh) — «O0OoraleHne MOJE3HbIX HCKOTACMBIX»).

K rocymapcTBeHHOMY »5K3aMeHy JOMYCKalOTCs 0O0ydarouidecs, YCIEeIHO
3aBEpIIMBIIME TEOPETHUYECKOe OOy4eHHWE M MPAKTUYECKYH0 TMOJATOTOBKY B
COOTBETCTBUM C  OCHOBHOM  0Opa3oBaTeilbHOM  MpOrpamMMoil  BBICIIETO
npodeccruonanpHoro oopazosanus [OYBIIO « IOHHTVY ».

OOyyaroiuiics, yCIENIHO CAABIIUN TOCYAapCTBEHHBIN 9K3aMEH, TOMyCcKaeTcs
K BBINIOJIHCHUIO W 3alUTe BBIMYCKHOW KBaIM(PUKAIMOHHOW paboTel. B ciyuae
NOJIYYeHUS M0 pe3yJbTaTaM TOCYAapCTBEHHOIO SK3aMEHa HEYJIOBJIETBOPUTEIbLHOMN
OIICHKH, 00yUaronuiics nouiexxut orunciennto u3 'OYBIIO «JJOHHTY ».

2. KOMIIETEHIIMHU, OHEHUBAEMBIE ITPU ITPOBE/IEHUN
IF'OCYJAPCTBEHHOI'O 3K3AMEHA

B X0J1e rOCYJIapCTBEHHOTO IK3aMEHa OILICHUBAETCS YpOBEHB
c(hOpMHUPOBAHHOCTH Y 00YUAIOIIETOCS CIICITYIOMNUX KOMITCTCHITHMN

yHuBepcajJbHble Komnetrenuun (YK):

- crmoco0eH OCYIIECTBIATh KPUTHYECKUN aHamu3 MPOOJEMHBIX CUTYyallMid Ha
OCHOBE CHCTEMHOTO ITOX0/1a, BEIpadaThiBaTh cTparteruro aericteuii (YK-1);

- CIIOCOOCH YIPAaBIIATH POCKTOM Ha BCEX ATamax ero xu3HeHHoro mukia (YK-2);

- Croco0eH OpPraHW30BBIBATH M PYKOBOJUTH PabOTONl KOMAaHIbI, BhIpaOaThIBas
KOMaH/IHYIO CTPATETHIO JIJIS TOCTIOKEHUs octaBieHHon e (YK-3);

- Croco0eH TMPUMEHSTh COBPEMEHHBIE KOMMYHHUKATHUBHBIE TEXHOJIOTHH, B TOM
Yyclie Ha MHOCTPAHHOM(BIX) S3bIKe(aX), I aKaJeMHUYECKOro M MpodhecCHOHATHHOTO
B3anmozeiictBus (YK-4);

- CIOCOOEH aHAJIM3WPOBATh M YYHUTHIBATH PA3HOOOpas3we KyJabTyp B IpoOIEcce
MEXKYJIbTypHOTO B3aumoieicTeus (YK-5);

- cmoco0eH OmpeaeniaTb W Peajn30BbIBATH MPHUOPUTETHI  COOCTBEHHOM
NEATeNIbHOCTH W CIOCOOBI €€ COBEpPUICHCTBOBAaHUS Ha OCHOBE CAMOOLIGHKH U
oOpa3oBanus B TeueHue Beel sxu3Hu (YK-6);

- CIOCOOEH MOJJIEPAKUBATH JIOJKHBIM YpOBEHb (DU3MUYECKOM MOArOTOBICHHOCTH

I o0ecTiedeHusl TOJHOICGHHOW COIMANbHON W Mpo(eCCHOHATBLHOU AEeATeIbHOCTH
(YK-7);
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- CIOCOOCH co3JaBaTh M IOJJICPKHMBATH B IIOBCCJHEBHOW JKU3HH W B
npopEeCCHOHATBPHON JICATEIIEHOCTH O€30MaCHBIC YCIOBHS JKU3HEACATEIIBHOCTU ISt
COXpaHEHUs MPUPOTHOM Cpe/bl, 00CCIICUSHUS YCTONYMBOIO Pa3BUTHS OOIIECTBA, B TOM
YHCle TpPH Yrpo3e W BO3HUKHOBCHHHM YPE3BBIYAWHBIX CHUTyallMid M BOCHHBIX
koH(pHkTOB (YK-8);

- CIIOCOOEH UCTOJB30BaTh 0a30BbIe 1e(PEKTOIOTHUUECKUE 3HAHUS B COI[UATIBLHON U
npodeccuonanbHol chepax (YK-9);

- croco0eH MPUHUMATh 00OCHOBAaHHBIC YKOHOMHUYECKHE PEIICHUS B Pa3IMYHBIX
obnactax xxusHenesrenbHocT (YK-10);

- cmocobeH (HopMHpPOBATh HETEPIUMOE OTHOIICHHE K KOPPYIIIHOHHOMY
noseaenuio (YK-11);

o0menpodeccuonanbubie komnerenunu (OIIK):

- Ccmoco0eH  MPUMEHSATh  3aKOHOJATEIbHBIE  OCHOBBI B 00JIACTSIX
HEJIPOTIOIB30BaHUs, O0ECTICUCHHUSI IKOJIOTUYECKOM W MPOMBIIIJICHHON 0€30MacHOCTH
Ipy  TIOMCKaX, pa3BeAKe U pa3pabOTKe MECTOPOXKICHHUM TBEPIBIX IOJE3HBIX
MCKOITaeMBbIX, CTPOUTEIBCTBE U IKCILTyaTalluu o A3eMHbIX 00bekToB (OTIK-1);

- CHOCOOEH MPUMEHSTh HaBBIKM aHajiM3a TOPHO-TCOJOTMYECKUX YCJIOBUH TIPHU
AKCIUTYaTallMOHHON pa3BeIKe W J0ObIYE TBEPIBIX MOJIE3HBIX UCKOTIAEMBIX, a TaKXKe MPHU
CTPOUTENILCTBE M AKCILTyaTaI[uH 1MOA3eMHbIX 00bekTOB (OI1K-2);

- CHOCOOEH  MPUMEHSATh  METOJbl  T€0JOTO-MPOMBINIJIEHHOW  OLICHKHU
MECTOPOKIACHUN TBEPABIX MOJE3HBIX UCKOMAEMbIX, TOPHBIX 0TBO10B (OITK-3);

- CIIOCOOEH C €CTECTBEHHOHAYYHBIX MO3UIINI OIEHUBATH CTPOEHUE, XUMHUUYECKHI
U MUHEPAIbHBIH COCTaB 3€MHOH KOpbI, MOpPGOJIOTHUYECKHE OCOOCHHOCTH H
T€HETUYECKHE TUIIBI MECTOPOKJICHUN TBEPIABIX IMOJE3HBIX MCKOMAEMbIX MPHU PEIICHUU
3a/1a4 MO PalMOHAIBHOMY U KOMIUIEKCHOMY OCBOEHHIO T'€OPECYPCHOTO IMOTEHIHAJIA
Henp (OIIK-4);

- CIOCOOEH MPUMEHATh METOJbl aHANIM3a, 3HAHUSI 3aKOHOMEPHOCTEH MOBEICHMS,
yIpaBlI€HUs CBOMCTBAMH TOPHBIX MOPOJ U COCTOSSHUEM MacCHBa B MpoIeccax JOObIYH
U TIepepadOTKH TMOJIE3HBIX MCKOIMAEMBIX, a TAKXKE MPU CTPOUTEIHCTBE U AKCILTyaTaINH
noa3eMHubIX 00bekToB (OIIK-5);

- CIIOCOOEH MPUMEHATHh METOJIbI aHANIM3a U 3HAHUS 3aKOHOMEPHOCTEH MOBEICHUS
U yIOpaBJIEHHS CBOWCTBAMU TOPHBIX MOPOJ U COCTOSHHMEM MAacCHUBa B IIPOIECCAX
00bIYM U TepepabOTKU TBEPIBIX MOJE3HBIX UCKOMAEMbBIX, a TAKKE MPU CTPOUTEITHCTBE
W 3KCIUTyaTaluu moi3eMHbIX 00bekToB (OITK-6);

- CIOCOOCH MPUMEHSTh CAaHUTAPHO-TUTMEHUYECKUE HOPMATHBBI W TIPaBWIIA TIPU
MOWCKAaX, pa3BeAKe W pa3padOTKe MECTOPOXKICHUN TBEPIBIX MOJIE3HBIX HMCKOMAEMBIX,
CTPOMTEILCTBE M IKCILTyaTaIlluu Mo 3eMHbIX 00bekTOB (OTIK-7);

- crmocobeH paboTaTh ¢ MPOrpaMMHBIM OOECIEYCHUEM OOIIEro, CIEeIMHAIBHOTO
HA3HAYCHHS W MOJICITUPOBAHUS TOPHBIX U Teosiornueckux 00bekToB (OITK-8);

- CIMOCOOEH OCYIECTBIISITh TEXHUUYECKOE PYKOBOJICTBO TOPHBIMU M B3PHIBHBIMU
paboTamu Mpu MOUCKAX, Pa3BeAKe U pa3pabOTKe MECTOPOKIECHUNU TBEPABIX MOJE3HBIX
HCKOIIA€MBIX, CTPOUTENIbCTBE W OKCIUTyaTalldd  MOJ3EMHBIX  OOBEKTOB,
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HEIMOCPEJICTBEHHO YMPAaBIATh NPOLECCAMU Ha MPOU3BOJCTBEHHBIX OOBEKTaX, B TOM
YHCIIe B YCIOBUAX upe3BblYaiiHbiX curyanuid (OI1K-9);

- Croco0eH MPUMEHSITh OCHOBHBIC MPUHIMIBI TEXHOJOTHI SKCIUTyaTallMOHHOMN
pa3BenKH, 100bIYM, NepepadOTKU TBEPABIX MOJIE3HBIX MCKOMNAEMBbIX, CTPOUTEILCTBA U
SKCIUTyaTaluy moa3eMubix 00bekToB (OITK-10);

- cnocoOeH pa3pabaThiBaTh W PEaTM30BBIBATH IUIAHBI MEPONPUSATUNA TIO
CHI)KEHHIO TEXHOT€HHOM Harpy3kd NpPOMU3BOJACTBA Ha OKpPYKAIOUIYI0 Cpelay IpH
AKCIUTyaTallUOHHOM  pa3Bejike, J00blYe U 1mepepaboTKe TBEPABIX  IOJE3HBIX
UCKOIAEMbIX, a TaKXK€ MpPU CTPOUTENIbCTBE W 3KCIUTyaTalluu IMOJ3EMHBIX OOBEKTOB
(OIIK-11);

- CIOCOOEH  OMpeneNsTh MPOCTPAHCTBEHHO-TEOMETPUUYECKOE  IOJIOKEHHE
OOBEKTOB, OCYILIECTBIATh HEOOXOJUMMBbIE TEOJe3UUYEeCKue U  MapKIieiaepckue
U3MepeHusi, 00padaThiBaTh U MHTEPIPETUPOBATH UX pe3yabTarhl (OITK-12);

- CIOCOOEH OMEepPaTUBHO YCTPAHSTH HAPYLIEHUS MPOU3BOACTBEHHBIX MPOIIECCOB,
BECTHU NMEPBUYHBIM YUET BBINOIHAEMBIX PabOT, aHAIM3UPOBATH ONIEPATUBHBIC U TEKYIIIHE
MoKa3aTeau MPOU3BOJCTBA, OOOCHOBBIBATH MPEUIOKEHUS IO COBEPUICHCTBOBAHUIO
opranusaiuu npoussojactea (OIMK-13);

- crnocobeH pa3pabaTbiBaTh MPOCKTHbIE WHHOBAIIMOHHBIE PEHICHUS IO
AKCILTYyaTallMOHHOM pa3Bejike, A00bIue, nepepadoTKe TBEPABIX MOJE3HBIX HUCKOMAEMBbIX,
CTPOMTEILCTBY U DKCILUTyaTaIlMK Moa3eMHBIX 00bekToB (OITK-14);

- crnocobeH B COCTaBe TBOPUECKHX KOJUIEKTUBOB U  CaMOCTOSITENIBLHO,
KOHTPOJIUPOBATh COOTBETCTBHE IPOEKTOB TPEeOOBAaHUAM CTaHAAPTOB, TEXHUYECKUM
yCIOBUSM M JOKYMEHTaM  TMPOMBIINUIEHHON  0e30macHOCTH,  pa3palaThiBaTh,
COTJIacOBBIBATH W  YTBEPXKIAaTh B YCTAHOBJIEHHOM TMOPSAKE TEXHUYECKHE U
METOJIMYECKUE JOKYMEHTBI, PETIaMEHTHPYIOIINE MOPAIOK, KaueCTBO M 0€30MacHOCTh
BBITTOJHCHHSI TOPHBIX, TOPHO-CTPOUTEIBHBIX U B3pbIBHBIX padoT (OITK-15);

- Ccrmoco0eH TMPUMEHSATh HaBBIKM pPa3padOTKH CHCTEM 1O O0eCIeUYeHHUIo
HKOJIOTHYECKON ¢ TPOMBIIUICHHOW O€30MacHOCTH TpH TMPOU3BOJACTBE paboOT 1o
AKCIUTyaTallMOHHOM  pa3Beike, J00bide U mepepaboTke  TBEPIbIX  MOJE3HBIX
HCKOIAEMbIX, CTPOUTENIBCTBY U KCIUTyaTalluK Moa3eMHbIX 00bekToB (OI1K-16);

- CIIOCOOEH MPUMEHSATh METOJbI 00ECIIeYeHHUsI TPOMBIIINICHHON 0€30MacHOCTH, B
TOM YHCJI€ B YCJOBHUSX YpPE3BBIYAMHBIX CUTYyalluid, TpPU TPOU3BOJCTBE pPabOT IO
OKCIUTyaTallMOHHOM  pa3Benke, Jo0bide W mepepaboTKe  TBEPABIX  IMOJE3HBIX
HCKOTIAEMBIX, CTPOUTEIIBCTBY M IKCILTyaTalluu Mo3eMHbIX 00bekToB (OIIK-17);

- CrmocoOEH Y4YacTBOBAaTh B HCCIENOBAHUAX OOBEKTOB MpodhecCHOHATBHOM
JCSATEILHOCTH U X CTPYKTYpHBIX steMeHToB (OTIK-18);

- cmocoOCH  BBIONHITH  MApPKETUHTOBBIE  WCCJICAOBAHMS,  MPOBOJIHTH
ASKOHOMUYECKUN aHalu3 3arpar s pealu3aldd TEXHOJOTHMYECKUX IPOLIECCOB U
npousBocTea B resiom (OITK-19);

- Ccmoco0eH y4JacTBOBaTh B pa3pabdOTKe W peanu3alud 00pa30BaTEIbHBIX
nporpaMm B cepe cBoelt npodeccuoHanbHON NeATeIbHOCTH, UCTIONb3YS CIEIUaTbHbIC
HayuHble 3HaHus (OI1K-20);



npogeccuonaabubie komnerenuuu (IIK):

- CIMOCOOEH HCHOJBb30BaTh TEXHUYECKHE CPEACTBA OMBITHO-TPOMBIIIICHHBIX
UCIIBITAaHUI 000PYAOBaHUS U TEXHOJIOTMM IPH 3KCIUTyaTallMOHHOM pa3Benke, J0ObIue,
nepepaboTKke TBEPABIX TOJE3HBIX HCKOMAEMbBIX, CTPOUTENBCTBE M OKCILTyaTalluu
no;3eMHbIX 00bekTOB (TK-1);

- crmoco0eH MPUHUMATh y4acTHe BO BHEAPEHUM aBTOMATU3MPOBAHHBIX CHUCTEM
yrpasieHus npousoictsom (I1K-2);

- Cmoco0eH K  yNpaBICHHWIO TPOIECCaMH  TPOM3BOJICTBA  METOJAMU
KOMIIBIOTEPHOTO MOJICITHPOBAHMS TEXHOJIOTHYECKHX TPOIECCOB NpU MEpexojax Ha
HOBBI BHJI 00OPYIOBaHUS, HOBBIH BUJ TPOIYKIIMU WM W3MEHCHHUU CHIPHEBOM 0a3bl
(IIK-3);

- CNIOCOOCH K ONMTHUMH3AIUH MTOATOTOBUTEIIBHBIX, OCHOBHBIX U BCTIOMOTATEIHHBIX
IpOIECCOB  00OTaTUTENBHOTO MPOW3BOJCTBA C YYETOM UX TEXHOJOTHYECKON
3¢ (HEeKTUBHOCTH TSI 00ECTIeYeHUsSI MaKCHMaJIbHOTO BBITYCKa MPOAYKIUH TPeOyeMOoTro
Ka4ecTBa B COOTBETCTBHH C JIOTOBOPHBIMHU 00s3aT€IbCTBAMH TOCTABIIMKOB CBHIPBS U
obopynoBanusi, morpedureneit npoaykiuu ([1K-4);

- cmoco0eH K opraHu3aiuu paboThl HCCIEAOBATEIBCKUX KOJUICKTUBOB 10
M3yYEHUIO0 B3aUMOCBSI3U CTPYKTYPHOTO, BEHIECTBEHHOTO W (Da30BOTO COCTaBa CHIPHS C
€ro TEXHOJOTHMYECKUMHU CBOWCTBAMH U pPa3padOTKa TEPCIEKTUBHBIX METOJIOB
MHOTO(aKTOPHOTO TIAHUPOBAHMS UCCIIENOBaHUHN B onTuMm3arun npousBoacTa (I1K-
5);

- croco0OeH BBHIOMPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOTMUECKHE MapaMeTPhI
3 PEKTUBHOTO M AKOJOTUYECKH 0€30MacHOr0 MPOM3BOJICTBA pabOT Mo mepepadoTke u
00OTallleHUI0 MUHEPAILHOTO ChIpbS Ha OCHOBE 3HAaHUI NPHUHIMIIOB MPOEKTUPOBAHUSA
TEXHOJOTUYECKUX CXEM OOOraTHTEIbHOTO IPOU3BOJACTBA M BHIOOpA OCHOBHOTO U
BCIIOMOTIaTeIbHOr0 oboratutenbHoro obopynosanus (ITK-6);

- crnocoOeH pa3pabaTblBaTh W PEANTM30BBIBATH IMPOEKTHI MPOU3BOJCTBA MPH
nepepaboTKe MHHEpPATbHOTO M TEXHOTEHHOTO ChIPhS Ha OCHOBE COBPEMEHHOU
METOJIOJIOTHH MPOEKTUPOBAHUS, ONPEACNATh TapaMeTpbl 000pynoBaHus, HOPMUPOBATH
reHepasIbHbIH IJ1aH ¥ KOMIIOHOBOYHBIC peHICHUS 00oraTuTeabHbIX (Gadpuk (ITK-7);

- CIOCOOEH TNPUMEHSATh COBpPEMEHHbIE HH(GOPMALMOHHBIE TEXHOJOTHUH,
aBTOMATU3WPOBAHHBIE  CHCTEMBl  VIOPABICHHS W  KOHTPOJS  0OOTaTHTEIbHBIX
npousBoacTs (I1K-8);

- CHOCO0EH K MCIIOJIb30BAHUIO 3aKOHOJATEIbHBIX OCHOB HEIPOIIOJIb30BAHUS U
o0ecreueHus: HYKOJIOTUIECKON 1 MPOMBIIIUICHHONW 0€30MacHOCTH padoT MU 00O0TaIeHu N
MOJIC3HBIX HCKOMAEMBIX W KOMIUIEKCHOW TiepepadOTKe BTOPHYHBIX MHUHEPATBHBIX
pecypcos (ITK-9);

- CrocOO€H OIEpaTUBHO YCTPAHATh HAPYIIEHUS TEXHOJIOTMYECKHUX IPOIECCOB,
BECTHU MEPBUYHBIN YUET BBIMOIHIEMBIX Pab0OT, aHATH3UPOBATH OTIEPATUBHEIE U TEKYIIIHE
MOKa3aTeNd TPOU3BOACTBA, OOOCHOBBIBATH MPEAJIOKEHUS IO COBEPIICHCTBOBAHUIO
opranuzanmu npoussojcTia (ITK-10);

- CIOCOOEH BHITIONHATH Ja0OpaTOPHBICE W IKCIIEPUMEHTAIBHBIC HCCICIOBAHMS,
WHTEPIPETAPOBATh TOJYYCHHBIC PE3yJIbTaThl, HCIOIH30BaTh HAYYHO-TEXHHUYECKYIO
uHpOpMAaIUIO B 001acTH 000TalCHHS U ITepepadOTKH MoJie3HbIX nckonaembix (ITK-11);



- CIOCOOEH  BBINOJHATH  MApKETUHIOBBIE  HCCIEAOBAHUS,  IPOBOAUTH
DKOHOMUYECKUI aHanu3 3aTpar il pealu3alud TEeXHOJOTMYECKHX IPOLECCOB HU
MPOU3BOJICTBA B IIEJIOM, 00ECNEYMBAIOLIIUX KOHKYPEHTOCIOCOOHBI YPOBEHb KauecTBa
BBIITYCKaeMO# MpoayKiuu Ha MupoBoM peiake (I1K-12).

B pe3ynbTaTe 0OCBOEHHUS YKa3aHHBIX KOMIIETEHIINM 00y4YalomUniCcs TOJKEH:

3Hamy:

-OCHOBHBIX BHJIbl MHHEPAJIbHO-CBIPHEBBIX PECYypCOB, 00ECIICUEHHOCTH MMM H
TUHAMUKOW uX motpebnenus B Jlonbacce, Poccuu u B Apyrux ctpaHax Mupa;

-TeXHOJIOTHH W 000pYy0BaHUE ISl 00OTaICHUS U TIepepadOTKH MUHEPAIbHO-
CBIPBEBBIX PECYPCOB;

- 3HaTh OCHOBHBIC METOJBI TEPEpabOTKM H OOOTAIICHUS IOJEC3HBIX
HCKOTIAEMBIX;

- KOHCTPYKIIMM M THIBI OCHOBHOTO OOOPYIOBaHUS IS pEeaM3alldd CXEM
nepepadOTKH MUHEPAJIBHO-CBIPHEBBIX PECYPCOB;

- OCHOBHBIE MEpONPHUATHSI Ha IepepadaThIBAOIINX  MPEAIPHITHIX,
obecrnieunBaromue 6€30MacHyr0 paboTy KOMIUIEKCa 000pyI0BaHUS JjIsi 00OTaleHUs
TIOJIC3HBIX UCKOTIAEMBIX;

ymemp:

- CHCTEeMaTH3UPOBATh M PEATN30BHIBATh TEOPETUUCCKUE 3HAHUS;

- PacCUUTHIBATH TEXHOJIOTHUECKHE CXEMBI TIPOIIECCOB 00OTaICHHS;

- paccuWTaTth M BBIOpaTh TEXHOJOTHYECKOE O0OpYIOBAaHWE I peau3aliu
CXEMBI IepepadOTKN MHHEPAITBHOTO CHIPHS;

- aHaJM3uUpOBaTh COBPEMCHHBIC IPOCKTHO-KOMIIOHOBOYHBIE  PEIICHUS
OCHOBHBIX 1I€XOB 000TaTUTENIBHBIX (DAOPUK;

- TpaMOTHO O()OPMIISITH OTBET IO TOCYIaPCTBEHHOMY 3K3aMEHY.

- 00001maTh ¥ aHATM3UPOBATH HH(POPMAITHIO;

e/1a0emop:

- OCHOBHBIMU METOJaMHM MePEePpadOTKU MOJIE3HBIX UCKOTIAEMbIX JIJIs
obecrieueHus MMOCTOSHHON Pab0TOCIIOCOOHOCTH 000TaTUTEIILHOTO 000PYIOBAHUS C
3aJJaHHBIMH TEXHOJIOTUUYECKUMHU XapaKTEPUCTUKAMMU.

3. COAEPKAHUE ITPOI'PAMMBI I'OCYJAPCTBEHHOI'O 9K3AMEHA

[IporpamMmma rocyaapCTBEHHOI'O »JK3aMeHa BKJIIOYAET Y4YEeOHBIM MaTepuai
CIEYIOMNUX TUCITUTIINH:

1. «ITogroToBUTENBHBIE TPOIIECCHI OOOTAIIICHUS ),

2. «I'paBUTAIIMOHHBIC METOBI OOOTAIICHUS,

3. «D1oTalIMOHHBIE METOIBI OOOTAILIEHUY

4. «O06e3BOKHUBAHKE TTPOAYKTOB 00OTAIICHUS, KOHIUIIMOHUPOBAHUE U OUYHUCTKA
CTOYHBIX BOIY;



5. «OCHOBBI OXpaHbI TPyAAY;
6. «Okonorus 000raTUTENTBHOTO IPOU3BOICTBAY.

Ha FOCYI[&pCTBGHHBIfI 9K3aMCH BBIHOCATCS CICAYIOIIME pa3/iCbl.

Pazoen 1. /I[pobnenue, usmenvuenue, 2poxodenue u Kiaccupurkayus.

Conepxanue pazaena 1:

Ha3Hauenue moAroTOBUTENBHBIX omnepauuil. PackpbiTe MUHEPAIBHBIX 3€pEH
KaK OCHOBa ycmemHoro ooOoramenusa. [po6nenue. KpymnHoe, cpeanHee u Melnkoe
npobnenne. CreneHb ApoOieHus U udmenbueHud. Jpoounku. 1llekoBbie 1poOMIKy.
Konycubie apo6mnku. Bankossie apoouiiku. [Ipecc-BankoBbie npoOuiku. JpoOunku
yllapHOro JeWcTBHUs. MOJOTKOBBIE W POTOPHBIE APOOWIKM M JI€3UHTETPaTOpPHI.
LenTpoOexHo-yaapHble APOOMIIKM C BEPTUKAIBHBIM BajoM; ApoOuiku bapmak u
Turan.

N3menbuenue. M3menpuntenbHoe o0opyaoBaHue. Turbl MeNbHULL. MenbHUIIbI
CaMOM3MEJBUYCHHS, PYAHOTAICYHbIE MEJIbHUIIBI. MeENbHUIBI JIS  TOHKOTO U
CBEPXTOHKOI'O [TOMOJIA.

I'poxouyenune. Pabouasi MOBEPXHOCTh TIPOXOTA: KOJOCHUKOBBIE PEIIETKH,
JUCTOBBIE peEIIeTa CO IITAMIOBAaHHBIMU OTBEPCTUSIMH, PEIIETKH W3 PE3UHBI,
IPOBOJIOYHBIE CETKH, INMAJIbTOBBIC, CTPYHHBIE CHTa, >KUBOE CEUeHHUE pabouei
IIOBEPXHOCTH. I'paHylIoOMETpUYECKUI COCTaB Marepuana. Pasmep OTIenbHBIX 3€pEH.
CuroBeiil ananmu3. CraHpapTHbIE LIKaidbl CHT. TpyIHbIE M 3aTPYAHSIOIME 3€pHA.
D} heKTUBHOCTD TPOXOUYCHUS.

OOmias kinaccudukanuss rpoxoToB. HemoaBM)KHBIE KOJIOCHUKOBBIE T'POXOTHI.
['poxoThl yacTU4YHO NOABMXKHBIE. BankoBele rpoxoTsl. bapaOaHHble Bpariarommecs
rpoxoTbl. BuOpainuoHHble (MHEPIMOHHBIE) I'POXOTHl C KPYrOBBIMU BHOpPALUSMHU,
CaMOLIEHTPUPYIOIUECs TpPOXOThl. BuOpannoHHBIE TPOXOTH C MPSIMOJIUHEHHBIMU
BUOpanusiMu. BeposiTHOCTHBIE U UAEaTbHBIE POXOTHI.

Jlutepatypa k pasaeny 1: [1, 2, 3].

Paszoen 2. Obozauienue noie3nplx UCKORAEMblX, OCHOBAHHOE HA Pa3iuiue 6
NJIOMHOCMU PA30eNnAeMbIX MUHEPATIOE.

Conepxanue pazjaena 2:

3HaueHUEe TPaBUTALMOHHBIX METOJOB M HUX MECTO Cpeau JpPYruX METOJ0B
oOoramieHns. XapaKTepUCTHKA TPABUTAIIMOHHBIX IPOIECCOB OOOTAlIEHUS W WX
kinaccudukarnusa. Pa3genurensHble TPU3HAKM MUHEPAJIOB TPH TPABUTAIMOHHBIX
npoueccax. XapakTEpUCTHKAa CBOMCTB MHUHEPAJIOB M PEOJIOTUYECKUE CBOMCTBA CpE/l,
UCIOIb3YEMbIX MPH TPABUTALMOHHOM oOOorameHud. MeToabl —omnpeleneHust
PEOJIOTHYECKUX MapaMeTpoB cpejl odoramieHus. MeToabl onpeaeneHus: MIOTHOCTH
MarepuanoB. Cuibl, JeHCTBYIOIINE MPU UCIOIb30BAHUU T'PaBUTALIMOHHBIX METO/OB.
ConpoTtuBienne cpenbl W ee coctaBistomue. Juarpamma Penes. Buabl
CONpPOTUBIICHUST cpell. TypOyJeHTHbIH U JIAMUHAPHBIM PEXUMBI  JABUKCHUS.
CBoOognoe magenue Tten. OmnpenelieHUE CKOPOCTH CBOOOJHOIO — MaJICHHUS.
OrnpeneneHue CKOpPOCTH CBOOOJHOrO TNaJeHus IapooOpasHbix dvactul. OOliiee
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BBIpa)KEHUE KOHEUHOW CKOpOCTHM majeHus mno mapametrpy Jlsmenko. CkopocTh
CBOOOJHOrO TajeHus Tel Hecepudeckoil ¢opmbl. PaBHOMamaeMocTh 4YacTHUIl B
cpeae U Kod(pGUIMEHT paBHOMAAAEMOCTH. [[BH>KEHHE Tel B LIEHTPOOEKHOM TOJIE.
CrecHeHHOE JBUKEHUE MHHEPAJbHBIX YacTUll. YacTHbIe Clay4au CTECHEHHOTO
najgenus. CoNpOTUBIGHHE Cpelbl TMPU CTECHEHHOM JABWXKeHUHU. CKOPOCTh
CTECHEHHOT0 najicHusl. PaBHOMaaeMOCTh B YCIOBHUSX CTECHEHHOT'O JIBMXKEHUS 3€PEH.

ImapaBnuueckas kiaccudukanus. XapaKTEepUCTHUKA Ipoliecca W 00JacTu
MIPUMEHEHUS TUAPABIMYECKON Kiaccudukanuu. PaszneneHre MUHEpaIbHBIX YaCTHUIL
0 CKOpOCTSIM TajeHus. Poiab KpPymHOCTM U IUIOTHOCTH 3€peH. Busl
knaccupukatopoB.  Mexanuueckue — kinaccudukatopel.  [lpuHnum  aedcTBuUS.
Ha3znauenue u TUNBl MEXaHUYECKUX KiacCU(pUKATOPOB. [ MapaBIudeckue KOHYCHBIC
U MHOrOKamepHble Kiaccudukatopbl. KOHCTpyKIMST ¥ TPUHIUIN JACHCTBUSA.
IMuapouuknonsl. lpuniun neictBus, o6macTh npuMeHeHus. OCHOBHbIE (haKTOPHI,
BIIUSIONINE HAa UX paboTy. JlOCTOMHCTBA U HEJJOCTATKHU.

Orcanka. OOmmMe NpUHIMIBI TIpollecca U 00JacTh €ro MNPUMEHEHUS.
Perynupyembie mapamMeTpbl OTCAOYHON MAITUHBI: YaCTOTa U aMIUIUTYA MyJIbCaIlUA.
Buipl oTCag0uHBIX MAIIMH U 00JIACTH IPUMEHEHUS.

OO6orameHre B TKEIbIX cpenax. Tskenble Cpelnpl: TSOKENble KUIKOCTH H
TspKenble cycnieH3nn. OpakimonHbiil ananus. [locTtpoeHrne KpUBBIX 000TaTUMOCTH H
KPUBBIX  pa3e/icHUs. Y TSDKCIHUTEIH. CoiicTBa  TSKENBIX  CYCIICH3HIA.
3aKOHOMEPHOCTH JIBHUKEHUS MHHEPAIBHBIX YAaCTHUI[ B cycneH3usx. KoHCTpykiuu u
00J1acTu MPUMEHEHHUS TSKETOCPEIHBIX CermapaTopoB. TspKemocpeaHoe o0oraiieHue B
IIEHTPOOEIKHBIX arTaparax.

Konnentpamuss Ha cronax. ®DakTopbl, BIUSIONME HAa pPabOTy CTOJIOB U
peryaupoBka mpoiiecca. Bubl cTosos.

Jlutepatypa k pasgeny 2: [2, 3].

Paszoen 3. Obozauienue noie3HvlX UCKORAEMbIX, OCHOBAHHOE HA PA3IUiUe 8
CMAYUBACMOCIU PA30ETIAEMBIX MUHEPATIOE.

Conepxanue pazzaena 3:

OnemeHTapHbd akT (ruoTanuu. KuHeTnka BO3HHUKHOBEHUS Ha MHUHEPATHHBIX
YacTUIAX MYy3bIPbKOB Ta3a, BBIACIAIOMINXCA M3 PacTBOPOB. 3aKpeIUICHUE
MUHEpPAJbHBIX YacCTUIl Ha My3bIpbKaX. YpPaBHEHHWE PABHOBECHUS U MaKCHUMAaJIbHBIM
pasMep 4acTuibl, GIOTHPYIOMECHCS Ha IIOCKOHW Mex(a3HOH MOBEPXHOCTH paszjeia
AKUJKOCTb-Ta3 U Ha My3bIpbKe Bo3ayxa. YpaBHeHue Opymkuna-Kabanosa. [lonsatue
o ructepesuce cmaunBanus. [lonstre o drorammonHoi cuie. «Cyxas» U «MOKpas»
dnoranuu gactui. Gopmbl arperaToB MUHEPATBHBIX YaCTHII U ITy3bIPHKOB. CBOMCTBA
MOBEPXHOCTH  MHUHEPAJIOB, TOJBEPraroNIuxcsa (DIOTAIMOHHOMY  pa3lIeleHHIO.
EctectBennas runpodmibHOCTE U TUAPOGHOOHOCTE MuHEpanoB. [loHaTne o ciosx
I'enpmronsua, ltepua u I'ron.

Ha3znauenue, knaccudukanusi U1 OCHOBHBIE TpPeOOBaHHUS, NPEAbIBISEMbIC K
dnotaimonHeiM  peareHTamM. (OCHOBHbIE (OpPMBI 3aKpeIIeHHWs peareéHTOB Ha
MIOBEPXHOCTH MUHEpPANIOB. Pearentoi-coouparenu (KoJuieKTopsl). CTpoeHHe MOJIEKYI
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nu  knaccudukarus.  CoBMecTHOE — JCHCTBHE  pa3IMUHBIX  coOuparesei.
OxcuruapuiibHble cOOUpaTenn, UX CBOMCTBA M OCOOEHHOCTH JedcTBUA. CrocoObl
NOBBILIEHUsT  celeKTUBHOCTH.  OOnactu  npumeHeHus.  CynbruapuiibHble
coOupatenu, ux cBoiMcTBa. OOnactu npumeHeHus. KartnoHHble coOupatenu, HX
CBOMCTBA M 3aKOHOMEPHOCTH KOJUICKTHUpYIOIIEro aercTBus. O0JIacTH MPUMEHEHHUS.
Anonsipable  coOuparenn, UX CBOMCTBA W JeWcTBHE Npu (GJIOTalUU. OMYIbCUU
anoJisipHeIX coOupateneid. OOmactu npuMeHeHus. PeareHTbI-IeHOOOpa30BaTENH,
Crpoenne u (HU3MKO-XMMHUECKHE CBOWCTBA IMEHOOOpa3oBaTesel, MEXaHHU3M HX
nerctBus. IlenHooOpazoBatenu, mpuMeHsieMble Ha mnpakTtuke. Ha3nauenwe,
KjJaccuuKals ¥ OCHOBHBIE MEXaHM3Mbl JIEWCTBHSI peareHTOB-TIO/IaBUTENEH
(nenpeccopoB) daoTauu. Heopranuyeckue nenpeccopsl, IpUMEHsIeMble B TPAKTUKE
¢noranuu. OpraHudeckue Aenpeccopbl (QuoTanuu. AKTHUBATOpPHI, MPUMEHSIEMBbIE B
OpakTUKe (GIOTalMU, MX XapaKTepUCTHKA, 3aKOHOMEPHOCTU JeUCTBHs, 00JacTH
npUMeHeHHs, pacxojsl. Hasnauenue, kinaccuduKkamuss ¥ OCHOBHBIE MEXaHU3MbI
neiictBusi perynstopoB pH cpenbl. OcoOeHHOCTH (IOTalMM TOHKUX KIJIACCOB M
KPYNMHBIX YacTHll. BiusHHE TUIOTHOCTH MyJbIII HA OCHOBHBIE TEXHOJIOTMYECKHE
nokazarenu. [IpomomKUTeNnbHOCTh (IIOTAlKU, MPOU3BOIUTEIBHOCTD (DIOTOMAIINH,
yIeIbHbIE pacXobl HSHEPrud. BrusHue a’paluu Mylnblbl, WHTEHCUBHOCTH €€
nepeMelInBaHus U Chema TeHbI.

PearenTHbiii pexum. OdepeqHOCTh M CHOCOOBI MOAauu peareHToB. CXeMbl
(uioTanMM ¥ OCHOBHBIE MPUHIMIBI UX nocTpoeHus. Kinaccuduxamnus MuHepanoB mo
ux QuoTupyemMocTu. TeXHONIOrMYecKHe pEXUMBl M CXeMbl (uoTauuu pyn,
COJEpKaIllMX MHUHEpaJbl C BBICOKOW MPUPOJHON THAPO(YOOHOCTHIO, CaMOPOIHBIC
MeTaJUlbl.  TeXHOJOrMYeckue  pexumbl  (iaoTauuu  Cydb(UIHBIX  MEIHBIX
BKPAIUICHHBIX M CIUIOIIHBIX PYJ, MEIHO-LIMHKOBBIX, MOJIMMETAUIMYECKUX, MEIHO-
HUKEJIEBbIX, MEJHOMOIUOACHOBBIX, PTYTHBIX, CYPbMSIHBIX U MBIIIbSIKOBUCTBIX PY/I.
KosulekTuBHAsA, KOJUIEKTHBHO-CEJIEKTUBHAs W  IpsAMas  CEJIEKTHBHAs  CXEMBI
oboramenus. Onotanus OKUCICHHBIX pyA ILBETHbIX MeTamwoB. IlepepaboTka
YIOPHBIX MEAHBIX pyA Mo crnocody MocTtoBuHa. ®dnotanusi CMEIIaHHBIX pPYI.
TexHomorn4yeckne W peareHTHbIE PEXHUMBI CEIICEKTUBHOM  (uIoTallMM  COJICH
[IEJIOYHO3EMENIBHBIX ~ METAJJIOB:  almaTUTOBBIX, (OCHOPUTOBBIX, OAPUTOBBIX,
(IIIOOPUTOBBIX M IIEETUTOBBIX pyd. TEXHONIOrMYeCKHe U peareHTHbIE PEeKUMbI
¢noTanMu  OKMCIOB M CHWIMKAaTOB. DuoTauus MapraHieBBbIX, OJIOBSHHBIX,
WIbMEHUTOBBIX, TaHTAJO-HUOOMEBBIX U  MOJIEBOIUNATOBBIX pyd. Maruuro-
¢GnoTauonHbIe cxeMbl. TpeOoBaHUS K KaueCTBY KOHIIEHTPATOB.

[lepcriekTBa W  HampaBieHUS pa3BUTHUA  (IIOTAIIMOHHOTO  OOOTraIleHus
MOJIE3HBIX  HCKomaeMblX. [Ipumenenune  QuoTanuu B APYTUX  OTpaciax
MIPOMBIIUIEHHOCTH. TpeOoBaHus, NpeabsBiIsieMble K (PIOTAMOHHBIM MAIIMHAM.
Knaccudukanuss coBpeMEHHbIX (PIOTAIMOHHBIX MamuH. [IpuHIMNBL paboTHl U
KOHCTPYKTHUBHBIE ~ OCOOCHHOCTH  (PIOTAIIMOHHBIX  MAIIMH  MEXaHUYECKOro,
ITHEBMOMEXaHUYECKOTO W IHEBMAaTUYECKOIO0 THUIIOB, a TaKXe a’poju(THBIX,
KOMIIPECCUOHHBIX, BAKYYMHBIX M KOMOMHUPOBAHHBIX ()JIOTALlMOHHBIX MAIIMH.
MamuHbsl  TI€HHOM cemapauvud MW aAre3uoHHou cemapauuu. [Ipemmyiiectsa
(pI0TOMAIIMH Pa3IMYHBIX KOHCTPYKUMA U MX HexocTaTku. OCHOBHBIE HAINpPaBICHUS
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COBEPIICHCTBOBAHUSI U pa3paboTka HOBBIX (IOTAMOHHBIX MamuH. KoHTakTHbIE
yaHbl. PeareHTHbIe UTaTENN.

Jlutepatypa k pasneny 3: [2, 3, 4, 5, 6].

Pazoen 4. Yoanenue 600vl u3z npooyKkmoe 0002auieHust U 006e0eHUA
moeapHvIX NPOOyKmoe 00 mpeodosanuii nompeoumenei. Konouyuonuposanue u
OUUCMKA CIMOYHbBIX 600.

Conepxanue pazaena 4:

Knaccuduxanus cmoco6oB wmexaHudeckoro oOe3BokuBanus. OCHOBHas
TepMuHONOTUA. J[peHUpoBaHHWEe B  CTaTUYECKUX  YyCJloBUsAX. [Ipumensemoe
o0opy/lI0BaHME: MPUHIIMI JEUCTBUS U YCTPOUCTBO. JIpeHUpOBaHNE B KMHETUYECKUX
ycioBusix. [lpumensiemolr o06opymoBaHUE, TPUHIMUI JACHCTBUS W YCTPOUCTBO.
Cnoco0bl nHTEHCU(DUKAIINY TTpoliecca APCHUPOBAHUS.

Cxema mporecca ¢uiabTpoBanusa. Ckopocth GuiubTpanuu. 3akoH Jlapcw.
BriBoni ypaBHeHUsI (GUIBTPOBAHUSA [JIi HEC)KUMAEMbIX OCAJKOB. THITBI OCAIKOB.
YpaBHeHHe (QUIBTPOBaHUS IS CXKUMAEMBIX OCaJIKOB. 30HBI BaKyyM-(UIBTPOB.
YcTpolcTBO pacnpeieuTeIbHOM TOI0BKY BaKyyM-QuiabTpoB. O0IacTh NMPUMEHEHHUS
U TPUHIUI JCHUCTBUS TUCKOBBIX BaKyyM-(WIbTPOB. JICHTOUHBIE BaKyyM-(UIBTPHI:
OPUHIUIT JeHCTBUS W ycTpoicTBO. bapabaHHbie BakyyM-(QWIBTPHI: MPUHIIMI
JIeUCcTBUSL W ycTpoilcTBo. BcemomoratenbHoe 00OpyaoBaHUE JJII BaKyyMHOT'O
GuIbTpOBaHMA: TPUHIMN JEHCTBUS M yCTPOMCTBO. BakyyMHble cHCTeMbI
(GUIBTPOBATIBLHBIX YCTAHOBOK, UX Pa3HOBUIHOCTH. DaKTOPHI, BIUAIONINE HA TPOIECC
¢unbTpoBanusa. OUIBTpOBaAHUE TMOJ JaBlieHHEM. BepTukaiabHbie (QUIBTP-TIPECCHI.
[IpuHuun neicTBUsS U yCTpoucTBO. ['opu3oHTanbHbIE (GUIABTP-TIpecchl. [IpuHIUT
NercTBHS U yCTporcTBO. LIuK paboThl TOPHU3OHTAIBHOTO (QUIBTP-TIPECCa.

IlentpobOexxHast cuia. Ee cBs3b ¢ OKpY)XKHOH M yIJIOBOW CKOpPOCTBhIO. DakTop
pasnenenus B eHTpudyrax. OCHOBHOE ypaBHEHHE IIEHTPOOEIKHOTO 00E3BOKUBAHUS
(BeiBoa). CraThyeckoe JaBJICHUE, pPa3BUBAEMOE JKMAKOCTHIO TOJA JECUCTBHEM
neHTpoOexxHoro nois (BeiBox). LleHTpoOexknoe duibrpoBanue. [IpuHiun neicTBus
1 YCTPONCTBO (UIBTPYIOUMIEH IMTHEKOBOM IEeHTpU(dyru. JloCTOMHCTBA M HEOCTATKH
arrapaToB ATOTO THIA. Y CIIOBHE BBITPY3KHM OCaJKa U3 MHEPITMOHHOW (DHIBTPYIOMISH
neHtpudyru  (BeiBox). IlpuHIMm  JgeWCTBUS ©W  YCTPOMCTBO — MHEPIIMOHHOM
bunprpytomeit nentpudyru. IlpuHIUN AEHCTBUS W yCTPOMCTBO BUOPAIIMOHHOMN
bunbTpyromei NeHTpUQyru.

QOuibTpyOlMe LHEHTPUPYTH C TOPU3OHTAJIBHBIM PACIOJIOKEHUEM Baja
poTopa: TPHUHIUII JEUCTBUS H  YCTPOWCTBO. BuOpanmoHHO-TYIbCUPYIONIHE
MEeHTPU(YTH: TPUHITUTT ACHUCTBUS U yCTPOMCTBO.

IentpobexxHoe ocaxaerre. CKOPOCTh OCAXKJICHHUS YacCTHI[ B IEHTPOOCIKHOM
nosie. [IpuHIIMIIManbHas cxema OCauTeNbHON eHTPUGYTH. DTarbl 00€3BOKIUBAHUS.
VYcnosue »sddextuBHON paboThl ocaauTenbHOM HeHTpudyru. Pacnpenenenue
CKOpocTeil MOTOKOB B  leHTpudyre. IIpou3BOAUTENBHOCTh  OCAJAUTEIHHOM
uentpudyru (BeiBoa). KoHCTpyKIIMU ocaauTenbHbIX HEHTpUPYT. TexHolornueckue
(dakTOphI yNpaBieHUs MPOLIECCOM LEHTPOOESKHOTO OCAXKICHHUS.
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IIpyuHIMIT 1EUCTBUA U YCTPOUCTBO I'MAPOLUKIOHOB. Pacripeneenue noTokos B

ruapounkinone. MakTop pasneneHus B TMAPOUUKIOHE. Cuibl, JEHCTBYIOIIHME Ha
yacTulbl. Pacnpenenenune ckopocTell B TUAPOUUKIOHE. DakTopbl, BIUSIOIIME HA
paboty ruapourkiona. Knaccudukanus u cryieHue B THAPOIUKIOHAX.
CymHocTh ¥ 00JaCTh NPUMEHEHHS MPOLECCOB TI'PABUTALIMOHHOTO OCAXKICHUS.
YnienbHas Iomanbs crymeHus. Beicota 30H B crycrurene. IIpoueccsl,
MPOUCXONSIINE TMpPU TpaBUTAMOHHOM ocaxaeHuu. OOpa3zoBaHue 30H. ['paduk
ocaxxaeHus. ['paduku ocaxxaeHuss 0pU Pa3IUYHOW Pa3KUKEHHOCTH IYJIbIIBL
Onpenenenue cpeaHEd CKOPOCTH OCAXACHUS B IPaBUTALMOHHOM Moje. CylHOCTh
npoueccoB koarynsauuu U uokymsuuu. I[lpumensiemble pearentbl. MocTHkoBas
(GAoKynSUMsA — CYHIHOCTh Ipoiiecca. 3aBUCUMOCTb 3P(EKTUBHOCTH (IIOKYJSLUUUA OT
CBOMCTB TBepaoi ¢a3bl. J[3eTa-norenuuan. CoiicTBa GioKyJsiHTa U 3)PEKTUBHOCTD
MOCTHKOBOM (hiokynsiiiu. BrnusHue cBONCTB kuIKOW (Da3bl U IPYrUX MapameTpoB
Ha 3(PEeKTUBHOCTb MOCTHUKOBON Quiokynsiuuu. [lpuHuun aeicTBus U yCTpPOHWCTBO
paANalIbHBIX CTYCTHUTENIEH C LEHTPAIbHBIM U niepudepudeckuM rnpuBoaoM. O01acTh
npuMeHeHus. PacnpeneneHre MOTOKOB B paauaibHbBIX cryctutensx. [lpuHiun
JEUCTBUSL U YCTPOMCTBO CTYCTHTENSI CO B3BEIICHHBIM ciioeM. [IpuHimn aeiicTBus u
YCTPOUCTBO CTYCTUTENIA ¢ ocaakoyrmoTHUuTeaeM. O6nacte npuMeHeHus. CryiieHue B
TOHKOM cJioe. [InacTuHyaTeie CrycTUTENU: MPUHIUI IEUCTBUS U YCTPOIMCTBO.

bananc Bompr mo ¢abpuxke. OOopoTHOoe BogocHaOxkeHue. CrocoOsl
peanuzauuu. IlpuHnMnuanbHas cxemMa OTCTOMHMKOB U IJIAaMOBOro OacceifHa.
HakomuieHne muiaMoB NHpuU MHOTOKPaTHOM IUPKYJSIIMM OOOPOTHOM BOJBI M HX
BIMsHME Ha pabory cxembl. Knaccudukauus BOAHO-IUIAMOBBIX cXeM. BoaHo-
IIJJAMOBBIE CXEMBbI Ul 3HEPreTUYecKUX yriaeil — mpumep noctpoeHus. OCHOBHBIE
HOPUHIUIBl TOCTPOEHUS! BOAHO-IIIAMOBBIX cXeM. DaKTOpbl, BIUSIOLIUE HA CTENEHb
CJIO)KHOCTH BOJHO-IIIJIAMOBBIX cXeM. lIpMHIUIBI, MOJOXEHHBIE B OCHOBY pacuera
BOJIHO-IIUIAMOBBIX CXEM C YYE€TOM HaKOIUIEHUS 0uIaMOB. DU3NYECKUIl CMBICI
K03 PUIMEeHTa UPKYJISIIUN IIIAMOB.

Crioco0s! cymiku. TeopeTnueckre 0CHOBBI NPOLIECCa CYIIKH.

BpenHoctu, BO3HUKaiomUe MpU OOOTAIICHUH W OOC3BOKUBAHWUU  YTJICH.
HanpaBneHusi coBeplIEHCTBOBAaHHUS IPOILIECCOB OOOrameHuss M 00e3BOKMBAHUS.
3apyOexxHOe O00OpYyJI0BaHHE, IPUMEHIEMOE MPH OOC3BOKHUBAHUU. XHUMHUYCCKUU
Ccroco0 OYMCTKM CTOYHBIX BOJA. BHOXMMHUYECKHI CIIOCOO OUYMCTKH CTOYHBIX BOI.
OuncTKa CTOYHBIX BOJI METOJIOM aJICOPOIHH.

Jlutepatypa k pasneny 4: [2, 3, 7].

Pazoen 5. Oxpana mpyoa u 0e30nACHOCMb MHCUZHEOEAMETbHOCMU HA
npeonpuamuax 0711 nepepadomKu u 0002auieHus NoJ1e3HbIX UCKONAEeMBbIX.

Conepxanue paszaena 5:

OcHOBHbBIE 3aKOHOAATENbHBIE aKThI 00 oxpaHe Tpyaa. OCHOBHBIEC MOJOXKEHUS U
npuHuunsl  3akoHa «OO0 oxpaHe Tpyaa». MexoTpacieBble U OTpaciieBble
rocyJapCTBeHHbIE HOpMaTUBHbIE akThl 00 oxpaHe Tpyaa (JJHAOII). HopmatuBHbie
akTel 00 oxpaHe Tpyna Ha npeanpustusx (BIOII). Opransl rocyaapcTBEHHOIO
yOpaBJ€HUs OXpaHOW TpyJa, KOMIETEHUHUS M TOJHOMOYHUSI 3TUX OpraHoB, HX
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OCHOBHbIE ()yHKIMH M 3afaud. OTpacieBble, peTHOHAIbHBIE CUCTEMBI YIPABICHUS
OXpaHOW TpyJa M CUCTEMA YIPABICHUS OXpaHOW Tpynaa Ha npeanpusatusax. CioyxoOa
oxpanbl Tpyna. Komuccuss 1o BompocaM OXpaHbl TpyAa Ha MNPEANPUATHH.
TpeboBanus IIb k mpodeccuoHaIbHOW MOATOTOBKE PabOYMX IMIAXT: MEIUIIMHCKUMA
ocMoTp U mpodorOop; TpeOOBaHHMS K PYKOBOJMUTEISAM M CIEIHATUCTAM IIaxT;
npodeccuoHanbHas MOATOTOBKA padouuXx; MpeaBapUTEIbHOE 00yYeHHUE MO OXpaHe
Tpyaa; oOydeHHe MO OXpaHe TpyJda B IMEpUOJA TPYAOBOM AesTenbHOCTU. OpraHbl
rOCYJAapCTBEHHOIO HAA30pa 3a OXPAaHOW TpPyJa, OCHOBHBIE IOJOKEHUS M IpaBa.
OO011ecTBeHHBIM KOHTPOJIH 32 COOJIOJICHHEM 3aKOHOJATeIhCTBA 00 OXpaHe TpyJa:
YIOJIHOMOYEHHBIE TPYAOBBIX KOJIJIEKTUBOB U MPO(cor030B. Buabl OTBETCTBEHHOCTH
3a HapyllIeHHWEe 3aKOHOJAaTEIbCTBA U HOPMATUBHBIX aKTOB 00 OXpaHe Tpy/a.

[lonoxennss O  paccleOBaHMM WM Y4YET€  HECYAaCTHBIX  CIIy4aes,
npodeccuoHalbHbIX 3a0oneBaHud U aBapuid. [lopsmok W Cpoku pacciieoBaHUS
HecyacTHbIX ciydaeB. OOllee U cenuanbHOE paccieioBaHue.

CocraB komuccun. AKT H-1 m akT cnenuansHoro pacciegoBanus. [lopsaok
paccienoBanus npodeccuoHanbHbIX 3a0oneBanuil. [lopsanok paccnenoBanus aBapuil.
3amaya 00s3aTENILHOTO TOCY/IAPCTBEHHOIO CTPaxOBaHUA OT HECUACTHBIX CIy4YaeB U
npodeccuoHanbHbeIX 3a0oneBanuii. CtpaxoBoit ¢ona. Krnaccel pucka u tapudbl
CTpaxoBbIX B3HOCOB. llenp ananm3a TpaBMatu3Ma U npodeccruoHATbHON
3a0oneBaeMOCTH. TEXHUMYECKHE U CTAaTUCTUYECKHME MeToabl aHanu3a. dopma
IpEACTaBICHUS PE3yJbTaTOB aHaNn3a. MeTo bl NPOrHO3UPOBAaHUS TPAaBMATHU3MA.

Ponp neHTpanbHONM HEPBHOW CHUCTEMBI B TPYNOBOW JESATENBHOCTH YEJIOBEKA.
dusnueckas TSHKECTh U HEPBHAsI HANPSLKEHHOCTh Tpyna. BnusiHue xapakrepa Tpyna
B YIOJBHBIX IIaxTax Ha (yHKIMOHUPOBAHME OpPraHM3Ma U €ro OTAEIbHBIX CHUCTEM.
OcHOBHBIE MapaMeTpbl MUKPOKJIMMAaTa U UX BIUSHHUE Ha yejaoBeka. HopmupoBaHue
napaMeTpoB MUKpokiumara. Tpeboanus [Ib mo mapamerpam MUKpOKIMMaTa B
rOpHBIX BbIpaboTkax. [IpodunakThka U3MEHEHHH TEMIEpaTypHOTO peXuMa.
CucreMbl MPOBETPUBAHUS MPOU3BOJCTBEHHBIX MOMEIICHUN, WX KiaccudUKaIus.
Pacuer aspannu. Mexanndeckas BEHTWIIAIUS IIPOU3BOICTBEHHBIX TOMEIICHUM.

IIpon3BOJICTBEHHOE OCBEIICHHE U €ro BIUAHHE Ha OXpaHy Tpyaa. OCHOBHbIE
CBETOTEXHUYECKHUE BEJIMUUHBI U €UHULIBI UX U3MEpEeHUs. BUibl MpOU3BOACTBEHHOTO
ocemieHusi. OcHOBHblE TpeOOBaHHMS K  MNPOU3BOJACTBEHHOMY  OCBELICHHIO.
HopmupoBanue u pacuer ocBelleHHus. VICTOUHMKM HMCKYCCTBEHHOI'O CBETa,
CBEeTWJIBHUKH, WX KIacCHPUKAMUSI W XapaKTEepUCTHKA. PyaHUYHOE OCBEIICHUS.
Tpe6osanus [1b k MpoOU3BOACTBEHHOMY OCBEIICHUIO B YTOJIBHBIX IIAXTaX.

[Iym xak nmpodeccnoHanbHas BpenHocTh. Kinaccudukanms myma. Ousndeckue
U (HU3MOJOTUYECKUE XAPAKTEPUCTHKUA ITymMa: YPOBEHb HWHTEHCHUBHOCTH IIIyMa,
3BYKOBOT'O JAaBJEHUS W €AMHUIA UX U3MEpPEHUs - JIelHOel; BhICOTa U I'POMKOCTh
yma; 001acTh CIIyXOBOTO BOCHPUSTHSA IIyMa; MOHATHE O YaCTOTHOM CHEKTpE IIyMa
u OkTaBHbIX monocax. CpemctBa u mpubopel m3MmepeHus 1myma. Cpencrtsa
HOPMHUPOBAHUS IIyMa: HOPMHUPOBAHHE IO TNPEACIbHOMY CIEKTPy IIyMa H
HOPMHpOBaHUs yYpOBHS 3BYyKa B JbA. Akyctnueckuid pacueT. OnpeaeneHne ypoBHs
3BYKOBOI'O JIaBJICHUSI B PACUETHOM TOUYKE OT €AMHUYHOTO; HECKOIBKUX OJMHAKOBBIX
HMCTOYHUKOB IlIyMa, PaBHOYAQJICHHBIX OT PAaCu€THOM TOYKH; JBYX WJIM HECKOIBKHX
HMCTOYHUKOB C Pa3HbIM YPOBHEM aKyCTHYECKOM MOUIHOCTH. OpraHu3alliOHHbBIE U
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WH)XEHEPHO-TEXHUYECKHE MEponpusiTUsi 1o Oopsdbe ¢ 1rymom. [lpuHIumne:
YMEHBIIICHUS] 1IyMa B HUCTOYHUKE €ro BO3HUKHOBEHHUS, 3BYKOU3OJALMS U
3ByKkonorionieHue. CpencTsa UHAUBUIYaTIbHOMN 3aIUTHI OT IIyMa.

Bubpanus, ee UCTOUHUKU U BJIMSHUE Ha yenoBeka. CaHUTApPHO-TUTUEHUYECKOE
HOpMUpOBaHUE BUOpanuii. OpraHu3aloHHbIC, HHKEHEPHO-TEXHUYECKHUE U JIe4eOHO-
NpopUIAKTUUECKUE MEPONPUATUS IO yCTpaHEHUIO BUOpanuii. CpeacTBa CHUKEHUS
BUOpanuu OoOOpYy/IOBaHUS: YMEHBIIIEHHE BUOpalMd B HCTOYHUKE O0Opa3oBaHUS,
OTCTpOMKa OT pe3oHaHca, BUOpoaeMmIipupoBaHUe, BUOpOTAIICHHE, BUOPOU3OJISITHUSI.
CpenctBa MHAMBUYATBLHOM 3aIIUTHI OT BUOpAIUH.

OcHoBHbIE TpeOOBaHUsSI OE30MACHOCTH K KOHCTPYKIIMHM TEXHOJOTHYECKOTO
0o00Opy/I0BaHMs, OpraHU3alu pPadOUYMX MECT, CHCTEM YMPABJICHUS, 3AIIUTHBIX U
CUTHAJIBHBIX YCTpoicTB. TpebGoBaHus 1o Oe30macHOMY BeJICHHUIO PaboT, MpaBuIia
MOBEJICHUS TIPU PA3IMYHBIX aBAPUNHBIX cUTyanusX. JledcTBre JIEKTPUUECKOro TOKa
Ha oOpraHu3M uejoBeka. DakTOPhI, ONPENETSIONINE TIXKECTh DJICKTPOMOPAKEHUS
yenoBeka. CpeicTBa 3alIUThI OT MOPAXKEHUS JIEKTPOTOKOM Ha MPOU3BOCTBE.

Knaccuduxanus BunoB ropenus. [lonHoe u He mosiHOe cropanue. JlamuHapHoe
u jaedrarpalliOHHOE TOPEHHUsI, B3PBIB U JETOHAIUsA. [ OMOreHHOe M TeTepOTreHHOE
roperne. Heroproumwe, TpyaHOroproYMe, TOPIOYHE MaTepHalibl M  BEIECTRBA.
[TapamMeTphbl, XapaKTepU3yIOIIKE MOXKAPHYIO OMACHOCTh T'a30B, KUIKOCTH U TBEPIbIX
BEIIECTB: HIKHUM U BEPXHHUIN KOHIICHTPAI[MOHHBIC MPE/IeTbl BOCIITIAMCHEHUS Ta30B B
BO3JlyX€; TEMIEPATypa BCIBIIIKH )XUAKOCTH, TOPIOYECTh TBEPABIX BEIIECTB U APYyTUe
CBOMCTBA.

3HaueHUs OCHOBHBIX MapaMeTpPOB MOKAPHOW OMACHOCTHU IJisl KJIacCHU(PUKALUU
NOMEILEHUI M0 CTeMeHU TMoKapHo omnacHocTH. [loHsiTne 00 oOrHecToiKoCTH
CTPOUTENIBHBIX MAaTEPUAJIOB W KOHCTPYKLUMI W €€ 3HaYeHue M MO0KApHOU
KjaccuuKauu 31aHuil U coopyxkenuil. KnaccudukanronHnas orieHKa MOKapHOU |
B3PBIBHOM OMACHOCTH MIPOU3BOICTBEHHBIX MTOMEIICHUI MPOMILIONIAAKU haOpHKH.

Jlutepatypa k pasaeny 5: [8, 9].

Pazoen 6. Oxpana oxpyscaroueii cpeovt npu 0002auieHUU NOJIE3HBIX
UCKONAeMblXx.

Coneprxanue pasjena 6:

[Ipunuunel  oxpansl npupoabl. (OCHOBHBIE HaNpaBIICHHUS BO3JIECUCTBUSA
oborarutenbHbIX (aOpuk Ha OKpyXKawIlylo cpeny. HopmupoBaHue mpeaenbHO
JOMYCTUMBIX KOHUEHTpALUW, OINpEeeTeHUE MPENeIbHO JIOMyCTUMBIX BBIOPOCOB H
pacyeT CaHUTApHO-3alUTHBIX 30H. OKpyXkaromias cpela Ha MPOMBIIUICHHBIX
npeanpusaTusax (oborarurenbHbie GadpUKH).

Kpatkue cBenenuss 00 yrimeoboratutenbHbIXx — (aOpukax. [IpuHIUTIEI
MPOCKTUPOBAHUS TEHEPAJIbHBIX IIAHOB yrieoOoraTuTenbHbIX (Gadbpuk. McxomHbie
JAHHBIE IS MPOEKTUPOBaHUS yrieoboratutenbHor ¢Gadpuku. CrTaguu Cco3JaHuUs
YIJI€000TaTUTENBLHOTO TMPEANPUATUS. TEeXHOIOr0-3KOJIOTUYECKUN WHKUHUPUHT TPU
pazpabotke TOO. TexHOJIOro-3KOJIOrM4eCKUil MHXXUHUPUHT MPU MPOEKTUPOBAHUU
000raTUTEIBHOIO MPENNPUATHS. TEeXHOIOr0-3KOJIOTMYECKUN HWHXUHUPUHT TPU
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CTPOUTENBCTBE  OOOTaTUTENBLHOrO0  MOPEANpUsTHS.  TeXHOJIOro-3KOJIOrMYEeCKUM
WHXAHUPUHT MIPU BBOJIE O0OTaTUTEIHHOTO MPEANPUATUS B IKCILTyaTalUIO.

TpeGoBaHust K Ka4eCTBY ChIpbsi. TpeOoBaHUs K yTsDKEIUTENt0. TpeboBaHus K
daokynssatam. TpeOoBaHMs K KadyeCTBY TEXHHUUYECKOM U OOOpOTHON BOJBI.
CoBepIlICHCTBOBAHUE TEXHUKM M TEXHOJIOTUM OOOTallleHus yrias ¢ IeNbIo
MHUHUMH3AUU OTXO0J0B. COBEpPIICHCTBOBAHWE TEXHOJIOTHM YJIABIMBAHUS BPEIHBIX
BBIOPOCOB C 11€JIbIO CHIDKEHMS UX BIUSHUS Ha atMocdepy, ¢ayHy u ¢uopy. Obmue
cBeneHusi. CoOBEpIIEHCTBOBAHUE TEXHOJOTHM YJIaBIMBAHUS BPEAHBIX BHIOPOCOB
CYIIWJIBbHBIX YCTaHOBOK. CHMIKEHHUE IIyMa Ha pabo4nX MecTax.

OKCIUTyataus IUIOCKUX TMOPOJAHBIX OTBAJIOB.  MUHUMM3ALMUS BPEIHOTO
BO3JICHCTBUSL TOPOJHBIX OTBAJOB Ha OKPYXaloIIyl cpeay. Meponpuarus Mo
MUHHUMH3AIMN  BPEIHOTO BO3JCUCTBUS TOPOJAHBIX OTBajoB. IIpoduiaktuka wu
JUKBUJAIMS TOPEHHS TMOPOJHBIX OTBaoB. JledbopManuu TMOPOIHBIX OTBAJOB.
PexynbTHUBaLMsl MOBEPXHOCTEH MOPOJHBIX OTBAJIOB JJISI CEIBCKOXO35MCTBEHHOTO
UCIONIb30BaHUs. [IopoIHbIE IIaXTHBIE OTBAJIBI KAK OCOOBIM SKOJIOTHYECKUN OOBEKT.

TexXHONIOro-3KOJIOTUYECKUN HWHXXUHUPUHT TPU  CKJIAJUPOBAHUM  OTXOAOB
yriaeo0oraiieHus B MOPOJAHBIX OTBalIaX. DKCILTyaTaIus MNIOCKUX TOPOIHBIX OTBAJIOB.
MuHuMM3a1MsE BPETHOTO BO3ICHCTBUS MOPOAHBIX OTBAJIOB HA OKPYKAIOUIYIO CPELY.
MeponpusiTus 10 MHUHHMMHU3AlUM BPEIHOTO BO3JACHCTBUS TOPOJHBIX OTBAJIOB.
[Ipodpunaktrika W JHUKBUIAIMS TOPEHUS TOPOAHBIX oTBaioB. Jledopmarmu
HNOPOJHBIX OTBaJOB. PeKylbTHUBaLMS MOBEPXHOCTEHW TMOPOAHBIX OTBAJIOB MJIS
CEJIbCKOXO3IMCTBEHHOTO UCIOJIb30BaHus. [lopoHbIe MIaxTHhIE OTBAJbI KaK 0COOBIN
HKOJIOTHYECKUH OOBEKT. DKCIUTyaTallds CHCTEMbl THUIPABIMYECKOTO TPAHCIOPTa
OTXO0JI0B (IOTalMU. ODKCIUTyaTallsi CUCTEMbl THUAPABIWYECKON YKIAIKA OTXOJIOB
¢oTanuu. JKCIuTyaTalus CUCTEMbI 000POTHOTO BOJIOCHAOKEHHS.

MuHuMH3aMsg BPEIHOTO BO3JCHMCTBHS WJIOHAKOIUTEIECH HA OKPYXAKOUIYIO
cpeny Meponpusatuss M0 MUHUMHU3AIUU BPEIHOIO BO3JECHCTBUA WIIOHAKOIUTEIICH.
WNnonakonutens MHOTOPA30BOTO HCHoJb30BaHUS (OOOpPOT OCBETICHHOW BOJIBI.
YMeHbIIeHre cOpoca JKUJIKUX OTXO0I0B. BBIBO MIIOHAKOMIUTENCH U3 AKCIUTyaTallUH.

OcoOeHHOCTH BO3CHCTBUSL OTXOJOB Ha OKpykawiryto cpeny. Cocras,
cBoicTBa M Kinaccudukamus orxomaoB CocraB u cBocTBa 0TX00B. Kinaccudukamms
OTXOJIOB II0 HX IpPUMEHEHHIO. I3BiedeHne roproyer wmaccbl U3 OTXOIOB.
Hcnonp3oBaHue yriecoaepkKamux OTXOJOB B KayeCTBE HU3KOKAYE€CTBEHHOI'O
TorMBa. M3BneueHue roproued Maccol U3 MOPOAHBIX OTBAJIOB. M3BieyeHne roproyen
MAaCChl U3 OCAJIKOB MJIOHAKonuTesnen. M3BieueHne HeHHbIX MPOAYKTOB U3 MOPOAHBIX
OTBAJIOB.

YronpHOE MPOU3BOJACTBO KAaK MCTOYHUK TEXHOTEHHOTO BO3ICHCTBUS Ha
OKPYKAIOUIYI0 Cpeay. OTalbl JUKBUJALUUM TOPHOTO MPOU3BOACTBA. MOHUTOPUHT
JKOJIOTUYECKUX MOCJICICTBUI JIMKBUJALIUU MPEANPUATUI YTOJIbHOM
MPOMBILIJIEHHOCTH. OcOOEHHOCTH  pEKYyJIbTHBAallUM  TMOPOJHBIX  OTBAJIOB.
PexomeHanuu 1no TEXHOJOTHH O3€JICHEHUS IUIOCKUX MOPOJHBIX 0TBasIOB JloHbOacca.
IloponHble OTBasibl Kak OCOOBIN SKoJormdyeckuit oObekT. HampaBineHus W 3Tarbl
PEKYyJIbTUBALMM HApYIIEHHBIX 3eMellb. OCOOCHHOCTU TMepepadOTKU U Ccemapainuu
CTPOUTENBHBIX OTXOJIOB npu JUKBUJALUN npeAnpUsITUN YTOJIbHOM
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MPOMBINIJIEHHOCTU. 3amurta jdanamadrta Jlonbacca oT AeHCTBUS 3arps3HSIONIUX
BEILIECTB C TOPOJAHBIX OTBAJIOB.

Jlutepatypa k pasaeny 6: [2, 3, Error! Reference source not found., 11].

4. POPMA U NOPAJOK NPOBEJAEHUSA 'OCYIJAPCTBEHHOI'O
IK3AMEHA

Popma NpoBeIeHUS TOCYJaPCTBEHHOTO YK3aMEHa — MMCbMEHHAs.

TpynoeMKOCTh TOATOTOBKM K IPOBEAECHHUIO TOCYAApPCTBEHHOIO 3K3aMEHa
cocTaBisier 1,5 3a4€THpIE €AUHULIBI.

Ilepen  rocynapcTBEHHbIM  3K3aMEHOM  MPOBOJATCA  00s3aTeNbHbIC
KOHCYJbTallUd ~ OOyYalolUMXCcs MO  BOMpPOCaM  YTBEPKIAEHHOM  MpOrpaMmbl
roCyJapCTBEHHOI'O YK3aMEHa.

OueHuBaHuE pPE3yJIbTATOB TOCYJAPCTBEHHOTO HJK3aMEHa IPOU3BOJIUTCS

rOCyJapCTBEHHOMU YK3aMEHAIIMOHHON KOMUCCHEH, paboTta KOTOpPOM
pernamentupyercs IlomoxeHneM O TOCyAapCTBEHHONW UWTOTOBOM aTTeCTallUuU
BBIITYCKHUKOB

I'OVYBIIO «IOHHTVY ».

['ocynapcTBeHHBIN SK3aMeH CIAeTCs 10 OMJIeTaM YCTaHOBJIEHHOTO o0pasiia.

Ha npoBeneHne  TocylmapCTBEHHOTO  dK3aMEHa  OTBOAUTCS  uemwvlpe
aKaJeMHYECKHUX Yaca.

JIs MOATOTOBKM K KOMIUIEKCHOMY KBaJdu(DUKAIIMOHHOMY 3K3aMEHY CTYACHT
JTOJDKEH U3YUYUTh BCE€ BOMNPOCHl, BKJIIOYEHHBIE B TOCYJAPCTBEHHBIM HSK3aMEH,
UCIIOJIb3YSl PEKOMEHIYEMYIO JIUTEPATYPY U KOHCIIEKTHI JIEKITUH.

[Ipu cmade rocynapCTBEHHOrO dK3aMeHa OyAayT NMPEeAbSBIATHCS CIIEIYIONINE
TpeOOBaHUs: OTBETHI Ha BOIPOCHI JOJDKHBI OBITH BBHITIOJIHEHBI B IMTMCBMEHHOM BHJIE,
MaKCHUMaJIbHO TOJHBIMUA U Pa3BEPHYTHIMH, KOMHUCCHUS BIPaBE YTOUYHSATH OTIEIbHBIC
MOJIOKEHUSI OTBETA, 3a/1aBaTh JIOMOJHUTEILHBIE BONPOCHl B pa3pe3e MOCTABICHHBIX
BOIIPOCOB OMJIETa JIs OTIPEACIICHHS TITyOUHBI 3HAHUHN CTY/ICHTA.

l'ocynapcTBeHHass 53K3aMEHAllMOHHAsT KOMHCCHUSL JA€T OLIEHKY KaXIoMy
BOIIPOCY | 33J]aHUI0 HK3aMEHAIMOHHOW pabOTHI M BBICTABIIAET OOIIYIO OIICHKY.

Pe3ynbTaThl WTOroBOIl aTTeCTAMU OMNPEAENSIIOTCA OLEHKaMU "OTJIMYHO'",
"xoporro", "yaoBIeTBOPUTEILHO" M "HEYI0BICTBOPUTEILHO". Permenus 06 omeHkax
¥ O TIPUCBOCHHUH KBaTM(UKAIIMN MPUHUMAIOTCS Ha 3aKPBITHIX 3aCEIaHUSIX MPOCTHIM
O6onpmHCTBOM TOI0cOB wWwieHOB ['AK, ydacTByrommx B ee pabore, MpU PaBHOM
YHCJI€ TOJIOCOB, IOJ0C MPE/ICEeNATEN SIBIASETCS PEUIAIOIIUM.

[lo pe3ynbraram TroCyIapCTBEHHOTO 3K3aMEHa NpeayCMOTpEHa Mpoleaypa
aneyuisiqud B COOTBETCTBUM C MpaBWiIaMHu, ycTaHOBIeHHbIMU IlojoxkeHueM o
roCcyJapCTBEHHOM UTOroBoM artecTanuu BRIMYCKHUKOB ['OYBIIO «JIOHHTY ».

5 ®OH/I OHEHOYHBIX CPEJACTB JIsA IPOBEJAEHUSA
I'OCYIJAPCBEHHOI'O 9K3AMEHA
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5.1 Kpurepuum M mMKaJbl I HHTCITPUPOBAHHON OLECHKH YPOBHSH
chopMHUPOBAHHOCTH KOMIIETEHIIU

Cocmasnaowas komnemenyuu — NOIHOMA 3HAHUU

- HYJIEBOM ypOBEHb: HEBEPHbIE, HE API'YMEHTUPOBAHHBIE, C MHOKECTBOM I'pYyOBIX
omuOOK OTBETHI HAa BOMPOCHl / OTBETHl HA JiBa BOIpPOCa U3 TPEX IMOJTHOCTHIO
OTCYTCTBYIOT; YPOBEHb 3HAHUI HMKE MUHUMAJIbHBIX TPEOOBAHMIA;

- MUHUMAaJbHBIA YPOBEHb: JaHbl HE MOJIHbIE, HE TOYHBIE U apPTyMEHTHPOBAHHbBIE
OTBETHI Ha BOIPOCHI;, YPOBEHb 3HAHWN HMWKE MUHUMAJbHBIX TPEOOBaHMI; AOMYIEHO
MHOTO IpyOBIX OLIMOOK;

- TIOPOTOBBI  YpPOBEHb:  JaHbl  HEJOCTATOYHO  MOJHbIE, TOYHbIE U
apryMEHTHPOBaHHbIE OTBEThl HA BOMPOCHI; IJIOXO 3HAET TEPMHHBI, OMPEICIICHUS U
MOHSITHS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIICHHUSI, IPUHIIUIIBI; JOMYIIEHO MHOIO
HErpyObIX OIINOOK;

- CpeIHUI YpPOBEHb: JaHbl JOCTATOYHO MOJHBIE, TOYHBIC U apPTyMEHTUPOBAHHbBIC
OTBETHI Ha BOIPOCHI; B IEJIOM 3HAET TEPMHUHBI, ONPEACIEHUS U TOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHMS, MPHUHIMIIBI; JOMYIIEHO HECKOJIBKO HErpyobIx
OIIINOOK;

- TPOJBUHYTHIA YPOBEHbB: JaHbI MMOJHbBIE, TOYHbIE U ApTYMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI; 3HAET TEPMHUHBI, OIPEIEIICHUS] U TOHITHUS; OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, IPUHIIMIIBL; JOMYIEHO HECKOIBKO HErpyOBIX OMIMOOK;

- BBICOKUI ypOBEHb: JIaHBI MOJIHbIE, TOYHBIE U apTyMEHTHUPOBAaHHBIE OTBETHI Ha
BOIIPOCHI; 3HAET TEPMUHBI, ONPEJEICHUS M IMOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHHUS, IPUHLIMIIBI; TOMYLIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasnsiowasi KOMnemenyuy — yMeHus

- HYJICBOH YPOBCHB: IOJHOE OTCYTCTBHE IMOHUMAHHUS CYTH MCTOIUKU PEIICHUS
3aJ1aud, JOMNYIICHO MHOXXECTBO TIpyOeHIHMX OImMOOK / 3aJaHus HE BBITTOJHCHBI
BOOOIIIE;

- MUHHUMAJIBHBIA YPOBEHB: CJ1a00€ MMOHUMAHUE CYTH METOJMKHU PEIICHUs 3a1auH,
JOMYIIEHbI TPyOble OIMMOKH; pelieHHus He OOOCHOBAaHBI, HE YMEET HCIIOJIb30BATh
HOPMAaTHUBHO-TEXHUYECKYIO JINTEPATypy; HE OPHCHTHPYETCS B CIICIIMAILHON HAyIHOU
JTUTEpaType, HOPMATHBHO-TIPABOBBIX aKTaX;

- TIOPOTOBBIM YPOBEHB: JIOCTATOYHOE TIOHMMAHHWE CYTH METOAUKUA PEHICHUS
3aJ1a4M, JOIYIICHBI OIMIMOKH; PEIICHUS He Bceryja 0O0OCHOBAaHBI; YMEET HMCIOIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTEpaTypy;, cIab0 OpPHCHTHPYETCS B CIHCIUAIBHON
HAy4YHOM JIUTepaType, HOPMATHBHO-TIPABOBBIX aKTaX;

- CpeaHUH YypOBEHb: B IIEJIOM IIOHMMAeT CyTh METOJMKH pEIICHHS 3aJ1auH,
JOIYIIICHBl OIMMOKM, peHIeHUS He Bcerga OOOCHOBAaHBI; YMEET HCIOIb30BaTh
HOPMATUBHO-TEXHUYECKYIO M CIICHHAJIbHYI0 HAYYHYIO JIATEPaTypy, HOPMATHBHO-
IIPABOBHIC AKTHI,

- TPOJBHHYTHIA YPOBEHB: B IICJIOM IIOHMMAET CYyTh MCETOJIWKH PEIICHHUS 3a/Ja4Hu,
JOIYIIIEHBl HETOYHOCTH, CIOCOOCH OOOCHOBAaTh pEIICHHUS; YMEET HCIOIb30BaTh
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HOPMAaTUBHO-TEXHUYECKYIO U CHELMAIbHYIO HAy4YHYIO JHTEpaTypy, HOPMAaTHUBHO-
MIPaBOBBIE AKThI;

- BBICOKHMIl ypOBEHb: IMOHHMMAET CYTh METOJUKU PELIEHUs 33aJayd; CHocoOeH
00OCHOBAaTh  pEUICHUs; YMEET MCHOJb30BaThb  HOPMATUBHO-TEXHUYECKYIO U
CHELMATbHYI0 HAay4yHYIO JHUTEpaTypy, NEepeAoBOM 3apyOeKHbIH OMBIT, HOPMATHUBHO-
MIPaBOBBIE AKTHI.

Cocmasnsaiowas KomnemeHyuy — 81a0eHue HagblKamu

- HYyJE€BOM  ypOBEHb: HE  MPOJEMOHCTPUPOBAI  HABBIKA  BBINIOJHECHUS
npodeccuoHanbHbIX  3a7ad. VICHBITBIBa€T  CYIIECTBEHHbIE TPYAHOCTH  TpHU
BBITIOJTHEHUU OTAEIbHBIX 3aJaHUI;

- MHUHUMAQJIbHBI YpPOBEHb: HE MPOJECMOHCTPUPOBA HABBIKM BBITIOJIHEHHUS
npodeccuoHambHbIX  3ada4. VICHBITBIBa€T  CYIIECTBEHHBIE TPYAHOCTH  MpHU
BBITIOJTHEHUU OTAEIbHBIX 3a/1aHU;

- TIOPOTOBBIM YpPOBEHB: BJIAJICET OMBITOM TOTOBHOCTH K MPOdeCCHOHATBHOM
NESTENBbHOCTH M MPOQPECCHOHATBHOMY CaMOCOBEPILIEHCTBOBAHUIO HAa MOPOTOBOM
ypoBHE. Tpya0BbI€ IEUCTBUS BBITIOIHAECT MEIJICHHO U HEKAYECTBEHHO;

- CpeIHMIl  ypOBEHb:  BIIAJICET  CPEIHUM  OMNBITOM  TOTOBHOCTH K
npodeccuoHaIbHOM NEeATEIbHOCTH U npodeccuoHaIbHOMY
CaMOCOBEPIICHCTBOBAHUIO; TPYAOBbIC JCHCTBUS BBIMOJIHAET HA CPEAHEM YPOBHE IO
OBICTPOTE U KaYECTBY;

- NPOABHUHYTBHIM yPOBEHb: BIAACET OINBITOM U JOCTAaTOYHO BBIPAKECHHOMN
JIMYHOCTHOU TOTOBHOCTH K npodeccuoHanbHOM NEATEIBHOCTH 51
npodeccuoHaIbHOMY CaMOCOBEPIIEHCTBOBAHUIO; OBICTPO M KAYE€CTBEHHO BBITIOJIHSAET
TPYAOBBIE ACUCTBUS,

- BBICOKMUW YPOBEHb: BIJIAJCET OIBITOM M BBIPAKEHHOCTBIO JIMYHOCTHOMN
TOTOBHOCTH K  MNPO(PECCHOHANBHOW  JEATEIbHOCTH U MPOdecCHOHATHHOMY
CaMOCOBEPIICHCTBOBAHUIO; OBICTPO M KAU€CTBEHHO BBHITIONHSAET TPYIOBbIE ICHCTBUS.

O606wennas oyenka chopmuposanHoCmu KOMnemeHyuil

- HyJICBOH YPOBEHbB: KOMIIETCHIIUN HE C(HOPMHPOBAHEI,

- MHHUMAJbHBIH YpOBEHBb: 3HAYMUTEIHPHOE KOJMYECTBO KOMIICTCHIIMA HE
c(hOpMHUPOBAHO;

- TMOPOTOBBI YPOBEHB: BCE KOMIICTCHIIMU COPMHUPOBAHBI, HO OOJBIIMHCTBO HA
MIOPOTOBOM YpPOBHE;

- CpeIHHI YPOBEHbB: BCE KOMITETEHITNU COPMUPOBAHBI HA CPETHEM YPOBHE;

- TMPOJBUHYTHI YPOBEHb: BCE KOMIICTCHIIMU CHOPMHUPOBAHBI HA CPEIHEM WIIH
BBICOKOM ypOBHE;

- BBICOKHH YPOBEHb: Bce KOMIIETCHIIMH C(HOPMHUPOBAHBI Ha BEICOKOM YPOBHE.

5.2 IIpumep OmsIeTa rOCyIapCTBEHHOI0 IK3aMEHAa

Crpykrypa OwuiieTa TOCYJApCTBEHHOIO 3K3aMeHa OIpelensercss y4eOHo-
METOIMYECKOM Komuccuern 1o crenuansHoctu 21.05.04 «l'opHoe neno» u
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OpPUEHTHpPOBAHA HA YCTAHOBJEHHWE YPOBHS KaK TEOPETUYECKUX 3HAHHMM, TaK U
MIPaKTUYECKUX HABBIKOB, yMEHUN. Bompockl U 3agaHust GOpMUPYIOTCS MO y4eOHOMY
Marepuraiy, COCTaBISIOMIEMY COAEPKaHUE MMPOrPAMMBI TOCYIAPCTBEHHOTO dK3aMEHa.
Kaxnpiii Ouier coaepKUT IIEeCThb TEOPETUYECKUX BOMpOca U OJHO
MIPAKTUYECKOE 3aJIaHHE.
[Ipumep OuieTa rocy1apcTBEHHOTO YK3aMEHa.
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Munncrepcrso o6pazoBanusi 1 Hayku /lonenxoii Hapoanoii Pecniy0imnku
I'OYBIIO «/loHenknii HAIMOHAJIBHBII TeXHNYECKH YHHUBEPCHUTET)

VYpoBeHb BhICHIETO TPOPECCHOHAILHOTO CIIELIUATUTET

oOpa3oBaHus:

CrieninanbHOCTB: 21.05.04 «I"'opHoe nenno»

Hamnpasnennocts (podusis) OO6oraiiieHre MmoJIe3HbIX UCKOTTAEMbIX

Cemectp: B

VyeOHas AMCUMILTMHA: ['ocynapcTBeHHBIN 3K3aMEH M0 CNIEUAJIbHOCTH
BHMJIET Ne 1

1 N3noxuTe 0CHOBHBIE MpaBuiIa 6€30TacCHOTO OOCTY)KUBAHUS M PEMOHTA AJIEKTPOOOOPYTIOBAHHUS.

2 [Tosichute rumote3y npobneHuss marepuana no Kuky-KuprnueBy m ykaxkute o0OmacTh ee
HCIIOJIb30BAHMS.

3 OObsacHUTE 0COOEHHOCTH OO0OTalleHusi B BHUHTOBBIX CeMapaTopax M HMX KOHCTPYKTHBHBIE
0COOEHHOCTH.

4 [lepeuniciiure OCHOBHBIC TEXHOJOTHYECKHE (AKTOpPHI, BIUAIONME Ha 3(PPEKTUBHOCTD
(hoTaIMOHHOTO OOOTAIIEHUS YIJISL.

5 IlosicuamuTe K.]'IaCCI/I(bI/IKaHI/IIO M Ha3HA4YCHUEC MMPOUECCCOB 00€3BOKHBAHUS MOJIE3HBIX HCKONAEMBIX.

6 [lepeuncnure OCHOBHBIE HANIPABICHUS YTUIU3ALUN OTXO0JI0B yriie000raeHus.

7 3adaua. I1o nanHBIM (HPAKIIMOHHOTO COCTaBa MaTepHaa:

1) onpeenuTh KaTeropuio 000TaTUMOCTH YTJIS;

2) COCTaBUTb TEOpPETHUECKUU OalaHC TMPOIYKTOB OOOTalleHus C YY4eTOM TpedyeMbIxX
MoKa3areseil KauecTBa KOHIEHTPATa;

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIICHHS TAHHOTO CHIPbS;

4) mpeI0KUTh 000PYI0OBAHUE ISl pealTi3alliy IIpoliecca 00oraieHus.

[InoTHOCTH pazneneHus, Mapka «X» kmacc + 13 mm
Kr/m® Y, % A, %
— 1400 40,4 3,9
1400 — 1500 4,1 15,6
1500 — 1600 1,1 30,2
1600 — 1800 4,2 45,9
+ 1800 50,2 82,9
Htoro 100,0
YTBepkIeHO Ha 3aceJaHuH Kadeapsl «O0oraieHne mojae3HbIX HCKOMAEMbIX)
IIpoTokon Ne OT
3aB. xadeapoit A.H. KopueBckuit

DK3aMeHaTop B.I'. Camoitnuk, B.I'. Haymenko, H.A. 3Bsrunnena
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5.3 Tunossblie 3a1aHUA IS IPOBEACHHUS IOCYAaPCTBEHHOI0 IK3aMEHA

[lepeuenp BONPOCOB HA TOCYJApCTBEHHBIM 3K3aMEH COOTBETCTBYET

COJIep KaHUI0 TPOrPaMMBbI FOCYAAPCTBEHHOTO K3aMEHa.

Bonpocel no oucuyunaune «Iloozomoeumenvhnovie memoovl 0002auieHU) .

[IpuBenure THUNOBBIE CHUTOBBIE XAPAKTEPUCTUKU U YKAXKUTE CPEACTBA HX
IIPUMEHEHUS.

IIpuBenure BIHMSHHE CHUTOBOM XapaKTEpPUCTUKM MaTepuajla Ha IIpouece
IPOXOYEHUS U APOOJICHUS.

[losicaute rumnote3y apoOieHust matepuana no Kuky-KupnuueBy m ykaxute
001acTh €€ UCTOIb30BaHMUSL.

[losicauTe runore3y ApoOieHuss Marepuana 1o PertuHrepy M ykKaxute
00J1aCTh €€ MPUMEHEHHS.

[losicauTe runoresy apobieHus matepuana rno PeOunaepy u ykaxure 06sacth
€e NPUMEHEHMUS.

VYKaxuTe OCHOBHBIE MTapaMETPhl, BAUSIONME HA 3 ()EKTUBHOCTH TPOXOUYCHHUS.
[Tosicuute runore3y apoOieHust Marepuana 1no bouny u ykaxure o0aacTh ee
IIPUMEHEHUS.

VkaxuTe creneHu JApoOJeHHs U OCOOEHHOCTH OOOpYJOBaHHUSA, KOTOPOE
UCIIONIB3YETCA I peaau3aluy mpoliecca.

HazoBute ocobenHocTH oOOpynoBaHus Ul pealu3aluy  Ipolecca
IPOXOYEHHS.

10.[IpuBeauTe TUMBI OOOPYAOBAaHMS, UCIOJIb3yeMOE ISl APOOJICHHS TIOJIE3HOTO

=

ok w

0

HCKOIIaCMOTIO.

Bonpocwl no oucuyunaune « @aomauuonHnvle Memoovl 0002auieHU) .
VYkaxuTe OCHOBHBIE CBOMCTBA MOBEPXHOCTH Pa3fiesia «BO/IA — BO3IYX).
VkaxnuTe Ha3Hau€HHWE U TpHUBEAUTEe KiIacCUPUKAIMIO  (IOTAIMOHHBIX
pEareHToB.

OOBsiCHUTE CBOWMCTBA TUPATHBIX CIIOCB.

[TosicHuTE MEXaHWU3M JIEUCTBHUS AIIOISPHOIO THUIIA.

VYKaXknTe OCHOBHBIE MEXaHU3Mbl AKTUBUPYIOIIETO JEHUCTBHUS PEareHTOB —
MOAU(HUKATOPOB.

[TpuBeauTe 0COOEHHOCTH CTPOCHUS MOJIEKYII U KiIacCU(HUKAIMIO cOOMpaTenei.
OObsicHUTe OCHOBHBIE (DAKTOPBI, XapaKTepU3YIOIIHUE >KUIKYI (a3zy u
BIMSIONTHE HA (IIOTALUIO.

OOBsiCHUTE CBOMCTBA MOBEPXHOCTH pa3fieia «KMHUHEPAT — BOJAY.

OObsicHUTE XapaKTep BIMSHUS [JIMHBI amnoJsIipHOW IIeMM W COCTaBa
COMMIOPWIBHBIX TPYMNI PEarecHTOB Ha pe3yJdbTaThl B3aWUMOJCHCTBUS TPHU
dbaoramuu.

10. Ykaxxute 3HaueHUE TIpH (PIIOTAITUU PEareHTHOTO PEKUMA.
11. OObsacHUTE CTpOEHUE, OCOOCHHOCTH W CBOICTBA JABOMHBIX 3JIEKTPUUYECKHUX

cioes ([12C).
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12. Vkaxute oO0nacTe NPUMEHEHUS AaloJIAPHBIX cOoOUparened, KPUTEPUH HX
AKTUBHOCTH.

13. IlpuBeauTe knaccupukanuo onepauui GIoTaLMH.

14. Vkaxxute OCOOEHHOCTH COBMECTHOTO IPUMEHEHUSI PEareHTOB pPa3HBIX
MarHUTHBIX TUIIOB U TPYIIII.

15. HazoBute rnaBHble (aAKTOPhI, BIUSIONIME HA BEPOSTHOCTh CTOJKHOBEHUS
YaCTHI C ITy3bIPbKaMHU.

16. OObsicHuTe Ha3HAaY€HUE, CTpPOEeHHWE U  (PUIUKO-XMMHUYECKHME CBOMCTBA
BCIICHUBATEJICH.

17. HazoBute ryaBHble (DAKTOPBI, OMNpPEACINSIONINE BEPOSTHOCTh 0Opa3oBaHUS
(A0TalMOHHBIX KOMITJIEKCOB.

18. IlpuBeauTe riaaBHble (AKTOPHI, OMPECIAIOUIME BEPOSITHOCTh COXPAHEHHUS B
nyJbie (IoTalMOHHBIX KOMIUIEKCOB.

19. [lepeuucnute ocHOBHbIE (AKTOPHI, XapakTepu3yrwiue TBepAyl (azy u
BIUSIONINE Ha (QIIOTAIUIO.

20. YkaxxuTe Ha3HauYC€HHUE U OCHOBHBIC MEXaHU3MbI JEMPECCUPYIOUIETO ACHCTBUS
pPEareHToB — PEryJIsaTOpPOB.

Bonpocwt no oucuunnune «I pasumayuonnvie Memoowvt 0002aumieHus).

1. YkaxxuTe OCHOBHBIC CBOWCTBAa CpeIbl, TJI¢ MPOUCXOAAT IPOIECCHI
I'PaBUTAIIMOHHOTO 00OTaIlICHHMS.

2. YKOKATC TPUHIMI JEWCTBUS HM  YCTPOWCTBO  THJPOIMKIOHA  JIS
KJIacCU(PUKAITIH.

3. YkaxuTe OCOOCHHOCTH KOHCTPYKIIMM M 00JIaCTh NMPHUMCHEHHUS CEIapaTopoB

JUTSI O0OTaICHUS B CYCIICH3USAX.

OOBSICHUTH MPUHIIMIT PAOOTHI OTCAIOYHBIX MAIIIKH.

OOBsicHUTE TIPUHITUIT pabOTHl U OCOOCHHOCTH KOHCTPYKIIUM THAPABINYCCKUX

KJ1acCH(HUKATOPOB.

6. IlpuBeguTe OCHOBHBIC (HAKTOPHI, BIMSIOMKE Ha OOOTaIlCHUE B TKEIBIX
CYCIICH3USX.

7. Tlepeuncnure OCHOBHBIE CBOWCTBA TBepAoW  (a3pl, ONpeaesIoIne
3 GEeKTHBHOCTH 00OTAICHUS B TSKEIIBIX CYCIICH3UX.

8. OOBsicHUTE OCOOCHHOCTH O0OTaIIEHUsI B BAHTOBBIX CeMapaTopax.

[IpuBenuTe OCHOBHBIC KOHCTPYKTHBHBIE IapaMeTphl, BIHSIONIMEC Ha PadoTy

KOHIICHTPAIIMOHHBIX CTOJIOB.

10. [TpuBeanTEe TEXHOJIOTHYECKUE MApaMeTPhl MPoIlecca OTCANKH, BIUSIIONIUME HA
o0orareHue.

A

©

Bonpocel no oucuyunaune «Ixonozusa 0602amumenbHO20 RPOUIBOOCHEA) .
1. OuenunTe MO3WTHUBHBIC CBOMCTBA M HETOCTATKH TEXHOJIOTUH (BJIOTAIMH C TOYKA
3pEHHS] OXPaHbl OKPYKAIOIIEH CPEIbI.
2. IlepeuncnuTe OCHOBHBIC OJIIEMEHTHI OKPYXKAIOMIEH Cpeapl, Ha KOTOPHIC
OKa3bIBaeT BIMSAHUE oOoratuteNbHas (aOpuka, U KpaTKO H3JI0KHUTE XapakTep
BIIUSHUSL.
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3. Ilepeuncnure BHABI COCTaBOB MOPOJBI KPYMHOCTRIO OT 0,5 MM © wuX
MTOJIOKUTEIIbHBIE CBOMCTBA U HEJAOCTATKH C TOUYKHU 3PEHUS DKOJOTHH.

4. Tlepeuucnute OCHOBHBIC HANPABICHUS YTUIM3AlUA OTXOJOB, KOTOPKIC
MOJIY4arOT IPU 0OOTAIlIEHUH YTJIS.

5. YKaXuTe OCHOBHBIC HEIOCTATKH MCIIOJIL30BAaHMS HMJIOHAKOIUTEICH B
TEXHOJOTUYECKON CXeMe 000raTuTenbHOu (hadpuKy.

6. YkaxuTe BapWaHTBl CKJIAJUPOBAHUS OTXOJM0B (IOTAIlMU M OLCHHUTE WX
TIOJIOKUTEIIbHBIEC CBOMCTBA M HEJOCTATKH C TOYKHU 3PEHUS DKOJIOTHH.

7. YKaXWTE€ OCHOBHBIC HAINpABICHUS YTUIW3AIMK TOPIOYEH MAacChl OTXOJIOB
oOoraiieHus yris.

8. Ilepeumncnure OCHOBHBIC MCTOYHUKU 3arpsI3HCHUS OKPYKAIOIICH CpeIbl NMpHU
pabotre oboraTuTenbHON hadpUKH.

9. Tlpennoxkute cmoco0 CKIAIUPOBAHUS OTXOJOB oOoramieHusi, HauOoJiee
IPUEMJIEMBI C TOYKH 3PCHUS SKOJIOTHH.

10. Ykaxxute BHIBI CTOYHBIX BOJ, KOTOpble o0Opa3yloTcs Tpu padborte
o0orarutenbHON (GaOpHUKH, IPUBEIUTE UX XaPaKTCPUCTHUKH.

Bonpocel no oucuyunaune «0Qode3eorcusanue npooOyKkmoe 0002auieHu) .

1. TlpuBeaute KIacCU(PUKALMIO CPEJICTB MEXAaHUYECKOTO 00€3BOKMBAHUS.

2. OObsicCHUTE WPHUHIMI JEUCTBUS M YCTPOWCTBA (PMIBTPYIOUIEH IITHEKOBOU
HeHTpUPyru. YKax)uTe IpeuMyIIeCcTBa U HEJOCTATKH ariapaToB.

3. O0bsicHuTe OCOOCHHOCTH KJIacCU(UKALMK B IEHTPOOEKHOM TOJie |

PUBEANTE KOHCTPYKIUHU KIIACCU(PHUKATOPOB.

OOBsICHUTE CYITHOCTD MPOIIECCOB KOATYISIITUU (IOKYIISLUH.

VYkaxxuTe pa3HOBUIHOCTH BAKYYMHBIX CUCTEM (UIBTPOBATBHBIX YCTAHOBOK.

VYKaxxuTe TPUHIMN JIEUCTBHUS M YCTPOMCTBO BUOPAIMOHHON (UIBTPYIOIIEH

HEHTPUDYTH.

7. OOBsiCHUTE PUYMHBI HAKOTUICHUS NIJIAMOB TIPU LUPKYISIIIUU OOpPaTHOU BOIBI
U UX BIUSHUE HAa paOOTy CUCTEMBI.

8. IlpuBenuTe NUPUHIUIN JEUCTBUS W YCTPOMCTBO TOPU3OHTAIBHBIX (QHUIBTP-
peccoB s GUIBTPALIUU IO IaBJICHUEM.

9. IlpuBenute mpuHIMN NeWCTBHU OapabaHHBIX BAaKyyM-(OUIBTPOB.

10. OObsicHuTe BIAMSHUE CBOMCTB KUAKOCTEH, (QIOKYISHTOB U  APYTHX
napameTpoB Ha 3G (HEKTUBHOCTH MECTHOM (piroTaruu.

ook

Bonpocel no oucuyunaune «Oxpana mpyoay.

1.  V3noXuTh OCHOBHBIE TIpaBWiIa 0€30MACHOTO OOCTY)KMBAHHS U PEMOHTA
AIEKTPONPUOOPOB.
2. VYkazarh MeponpusTHsA, oOecliedynBaromue Oe3omacHylo  paboTy

KOMIUIEKCa 00O0py/IOBaHUA Uil OOOTalleHHs KPYMHOTO MAaIIMHHOTO KJacca
OTCaaKOU.

3. VYkazaTb OCHOBHBIE BHUIBl TpaBMaTu3Ma TPH  OOCITYKUBaHUU
000py1I0BaHUSI COPTUPOBAIILHON YCTAHOBKH.
4, [lepeuucnauth cpencTBa 6€30MacCHOr0 00CITy>KUBaHUSI 000PYIOBaHUS ISt

bunpTpanuu GpIOTOKOHIIEHTpATA.
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5.  Ilepeuncnute MepompusTHS MO CHIKEHHUIO BPEIHOTO BIMSHUA IIyMa U
BUOpALIH.
6.  Ilepeuncnaure mepsl Oe3omacHOM padOThl B OTAENIECHUU JPOOJEHUS U

CPEACTBA 3AILMTHI OT IIYMA.

7. [lepeuucaure NPUUUHBI

10. TIlepeuyucnaute  OCHOBHBIC
AJIEKTPOMArHUTHBIX CenapaTopoB.

NPOU3BOJACTBEHHOTO  TpaBMaTU3Ma  IIpH
00CITy’)KUBaHUH 000pyI0BaHUS KOMILIEKCA IepepadOTKH IIJIAMOBBIX BOJI.

8.  Ilepeuncnure mpaBmia TEXHUKH OE30MACHOCTH MPH OOCITYKUBaHUU
00opyaoBaHUs IO OPUKETUPOBAHUIO.
9.  Ilepeuncnure MpUYMHBI TPOU3BOJACTBEHHOTO TpaBMaTU3Ma MpU padore
(IIOTAIIMOHHBIX MAIIIWH U CPEJCTBA X MPETOTBPAIICHHUS.
npaBmwiIa  0e30MacHON  IKCIUTyaTaluu

[Ipaktuueckue 3aganus no aucuuiuinae «lIpoekTupoBaHue 00OTaTUTETBHBIX
($abpuk», KOTOpblE MOTYT OBITh MCIOJB30BaHbl OOYUYAIOIIMMHUCS MPHU MOATOTOBKE K
rOCyJapCTBEHHOMY 3K3aMEHY, IPUBEEHbBI HUXKE.

Ilpumepvr npakmuueckux 3adanuil.

3adaua.l Tlo nanHBIM (PAKIIMOHHOTO COCTaBa MaTepuaa:

1) onpeenuTh KaTerOpuio 000TaTUMOCTH YTJIS;

2) COCTaBUTh TEOPETHYECKUN OallaHC TPOMYKTOB OOOTAIICHUS C YYETOM TpeOyeMbIX

mokaszareyiei KauyecTBa KOHIICHTpATa,

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIICHHS TAHHOTO CHIPHS;

4) mpeIOKUTh 000PYI0OBAHUE ISl pealTi3aliiy Ipoliecca 00oraieHus.

[InoTHOCTH pazneneHus, Mapxka «K» kmacc 0,5 - 13 Mm

kr/m® Y, % A, %
— 1400 50,2 4,9

1400 — 1500 4,9 14,4

1500 — 1600 3,5 30,5

1600 — 1800 1,9 43,7
+ 1800 39,5 79,8
Hroro 100,0

3aoaua.2. Tlo naHHBIM (PpPaKIIMOHHOTO COCTaBa MaTepHuaa:

1) OMPpCACIINTh KaTCrOPHIO oboratuMocTH YIIAA,

2) COCTaBUTh TEOPETHUYECKUI OalaHC NPOAYKTOB OOOramleHHs C Y4eToM

MoKazaTenel KauecTBa KOHIICHTpPATA,

TpeOyeMbIX

3) BLI6paTL 1 000CHOBATH mnmponecc 06OFaII_ICHI/ISI JAHHOT'O CbIPbA;

4) IpeUI0KUTH 000pyIoOBaHKE ISl pealn3alliy Ipoliecca 000TaIieHusl.
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[lnoTHOCTB paznenenus, Mapxka «K» xmacc 0,5 - 13 mm

kr/m? Y, % A, %
— 1400 44,9 4,3

1400 — 1500 58 15,2

1500 — 1600 3,1 33,3

1600 — 1800 2,9 46,2
+ 1800 43,3 83,4
Hroro 100,0

3adaua 3. Tlo naHHBIM (PPaKIIMOHHOTO COCTaBa Marepuaa:

1) onpeenuTh KaTeropuio 000TaTUMOCTH YTJIs;

2) COCTaBUTh TEOPETHYECKHN OallaHC TPOIYKTOB OOOTAIICHHS C YY4EeTOM TpeOyeMbIxX

MoKasaTelel KadecTBa KOHIICHTpATa,

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIIECHHS TAHHOTO CHIPHS;

4) mpeI0KUTh 000PYI0OBAHUE ISl pealTi3aliiy Ipoliecca 000oTaieHus.

[InoTHOCTH pazneneHus, Mapxka «OC» xnacc + 10 mm

Kr/m® v, % A, %
— 1400 39,9 4,5

1400 — 1500 8,2 12,2

1500 — 1600 3,6 31,6

1600 — 1800 6,1 448
+ 1800 42,2 81,2
Hroro 100,0

3adaua 4. I1lo naHHBIM (PPaKIIMOHHOTO COCTaBa MaTepuana;

1) onpenenuTs KaTeropuro 000raTUMOCTH YIS,

2) COCTaBUTb TEOPETHUECKUN OalaHC TMPOJIYKTOB OOOTAIllEHUS C Y4EeTOM TpedyeMbIX

NokKasaTesel KadecTBa KOHICHTpATa,

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIICHHS TaHHOTO ChIPbS;

4) IpeUI0KUTh 000pyIoOBaHKE IS pealn3alliy polecca 000TraIieHusl.

[InoTHOCTE paszneneHus, Mapxka «JI» xnacc 0,5 - 13 mm

Kr/m® Y, % A, %
— 1400 41,7 5,5

1400 — 1500 7,2 16,4

1500 — 1600 3,5 29,9

1600 — 1800 4,1 39,4
+ 1800 43,5 80,6
Htoro 100,0
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3adaua 5. 1o nanHbIM QPaKIIMOHHOTO COCTaBa MaTepHaa;

1) onpeenuTh KaTeropuio 000raTUMOCTH YIJIs;

2) COCTaBUTh TCOPETHYSCKUN OallaHC TMPOIYKTOB OOOTAIIeHUs C YY4ETOM TPeOyeMbIX

MoKa3aTelel KadecTBa KOHILICHTpPATa,

3) BBIOpaTh ¥ 000CHOBATH MPOIIECC OOOTANICHHSI TAHHOTO CBHIPBS;

4) mpeIoKuTh 000pYIOBaHKE VI PEATN3AIMHI TIpoliecca 000TaIleHHS.

[InoTHOCTH paznenenus, Mapxka «KXK» wmacc 13 — 100 mm

Kr/m® Y, % A, %
— 1400 40,4 3,9

1400 - 1500 4,1 15,6

1500 — 1600 1,1 30,2

1600 — 1800 4,2 45,9
+ 1800 50,2 82,9
Hroro 100,0

3adaua 6. 1o naHHBIM (PAKIIMOHHOTO COCTaBa Marepuaa:

1) onpeenuTh KaTerOpuio 000TaTUMOCTH YTJIS;

2) COCTaBUTh TEOPETHYECKUN OalaHC TMPOAYKTOB OOOTaIeHUs C YYeTOM TpeOyeMbIx
roKa3aTelieil KauecTBa KOHIICHTPATa;

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIICHHS TaHHOTO CHIPbSI;

4) mpeI0KUTh 000PYI0BAHUE ISl pealTi3alliy Ipoliecca 00oraieHus.

[InoTHOCTH pazneneHus, Mapka «I'» xmacc 1 - 13 mm

kr/m® Y, % A, %
— 1400 47,9 51

1400 — 1500 2,8 15,3

1500 — 1600 1,1 30,6

1600 — 1800 1,3 42,5
+ 1800 46,9 82,2
Htoro 100,0

3adaua 7. 11o naHHBIM (PaKLIIMOHHOTO COCTAaBa MaTepuana:

1) ONPpCACIINTh KaTCrOPHIO oboratuMocTH YIIAA,

2) COCTaBUTh TEOPETHYECKUI OalaHC NPOAYKTOB OOOTameHuss C Yy4eToM TpeOyeMbIX
II0KAa3aTesei KauecTBa KOHIEHTPATa;

3) BLI6paTL 1 000CHOBATH mnmponecc O6OFaII_ICHI/ISI JAHHOT'O CbIPbA;

4) IpeUI0KUTh 000pyIoOBaHKE ISl pealn3alliy Impoliecca 00oTaIieHusl.
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[lnoTHOCTH paznenenus, Mapka «T» kiacc 1 - 6 Mm
Kr/m® Y, % A, %
— 1500 60,2 4,3
1500 — 1600 8,4 17,1
1600 — 1700 1,3 33,6
1700 — 1900 1,9 46,2
+ 1900 28,2 86,7
Hroro 100,0

3adaua 8. Tlo naHHBIM (PPaKIIMOHHOTO COCTaBa Marepuaa:

1) onpeenuTh KaTeropuio 000TaTUMOCTH YTJIs;

2) CcOCTaBUTh TEOPETHUECKUH OajlaHC TMPOJYKTOB OOOralieHuss C Yy4eToM TpedyembIx
MoKa3aTeleil KauecTBa KOHIIEHTpPATa;

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIIECHHS TAHHOTO CHIPHS;

4) mpeI0KUTh 000PYI0OBAHUE ISl peaTi3alliy poliecca 000oTaieHus.

[InoTHOCTH pazneneHus, Mapxka «II'» xmacc 0,5 - 13 mm
Kr/m® v, % A, %
— 1400 65,7 4,3
1400 — 1500 2,14 23,72
1500 — 1600 2,58 31,8
1600 — 1800 2,98 41,37
+ 1800 26,6 77,94
Hroro 100,0

3adaua 9. Tlo naHHBIM (PPaKIIMOHHOTO COCTaBa MaTepuana:

1) onpenenuTh KaTEropuro 000raTUMOCTH YIS,

2) COCTaBUTb TEOPETHYECKUN OallaHC TMPOIYKTOB OOOTAllleHUss C Y4EeTOM TpeOyeMbIx
MoKa3areseil KauecTBa KOHIEHTPATa;

3) BBIOpaTh M 000CHOBATH MPOIECC OOOTAIIECHHS TAHHOTO ChIPbS;

4) IpeUI0KUTh 000pyIoOBaHKE ISl peali3alliy poliecca 000TalieHusl.

[InoTHOCTE paszneneHus, Mapxka «A» xnacc 1 - 10 mm
Kr/m® Y, % A, %
— 1500 54,4 6,2
1500 — 1600 4,26 14,46
1600 — 1800 0,84 25,79
1800 — 2000 1,44 41,04
+ 2000 39,06 87,73
Htoro 100,0
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5.4 Kputepuu oueHUBAHNS Pe3yJIbTATOB IOCY1apCTBEHHOI0 IK3aMeHa

MakcuManbHOe KOJMYECTBO 0aioB, KOTOPOE MOXKET HaOpaTh O0ydaronIuucs
IIpU cllaye TOCyIapCTBEHHOI0 AK3amMeHa, coctapisier 100 6anios.

Kputepuu  oneHuBaHUS  pEe3yNbTaTOB  TOCYAapCTBEHHOIO  JK3aMEHa
pa3pabaThIBalOTCSI C yYETOM CTPYKTYPHl SK3aMEHAIIMOHHOTO OWieTa W JIOJDKHBI
o0ecrneunTs MPO3PavHOCTh U OJJHO3HAYHOCTH OIleHMBaHUs. Huke mpuBeaeH mpumep
pa3pabOTaHHBIX KPUTEPUEB OIICHUBAHMS PE3YJIFTATOB OCYAapCTBEHHOTO SK3aMeHa.

Pe3ynpTathl TOCYZapCTBEHHOTO 5JK3aMEHa OIICHHWBAIOTCS 10  CIICAYIOIUM
KPUTCPHUSIM.

OTBeT Ha TEOPETUYECKH BOMPOC OIleHHMBaeTcs mMakcumyMm B 10 Gammos. B
ATOM cllydae MpU OTBETE Ha BOMPOC OOYyYarOmIMiiCS AEMOHCTpUpYeT 0e3 MmpoOeroB
CHUCTEMHbIe, TIIyOOKHE 3HaHWs y4eOHOro Marepuaja, MOHNMAaHHE CYIHOCTH U
B3aMMOCBSI3€H TPOIECCOB W SIBIICHWH, 3HAHHUE IOJIOKCHHUN CMEXHBIX Pa3IeioB U
JTUCITUTLIHH.

B ciydae, ecnin 00y4aromiuiicsi IEMOHCTPUPYET CUCTEMHBIE, TITyOOKHE 3HAHUS
y4eOHOro MaTepuasna, TOHUMaHUe CYIIHOCTH M B3aUMOCBSI3€H MPOIECCOB U SIBICHUH,
3HaHWE TIOJIOKEHUH CMEXKHBIX DPa3lesioB M JUCHUIUIMH, HO TPH 3TOM JIOMYyCKaeT
HEeOOJIBIITNE HETOYHOCTH M HECYIIICCTBEHHBIE OITMOKHU, OTBET Ha BOTIPOC OICHUBACTCS
B 8 OasioB.

Ecnu oOywaromuiicss JeMOHCTpUPYET TMOBEPXHOCTHOE 3HAHUE Y4eOHOTO
MaTepualia, HEBbIPAKEHHOE MOHMMAaHHME CYIIHOCTH U B3aMMOCBSI3€d MPOLIECCOB U
SBJICHUM, JOIMYCKAeT 3HAYMTEIbHOE KOJIMYECTBO HETOYHOCTEW M OLIMOOK, OTBET Ha
BOMPOC OLICHUBAETCS B 5 0aJIOB.

B cnyuae, eciu o0yuaromuiicst I€MOHCTPUPYET OTJEIbHBIC, HECBSI3HBIC 3HAHUS
y4eOHOI'0 MaTepuasa, JacT HEMPAaBWIBLHBIM OTBET WJIM JIONYCKAaeT IrpyOble OIHUOKH,
OTBET Ha BOIPOC oreHnBaercs B (0 6aios.

BrimosniHeHne o0ydaromumMces MPakTUIECKOTo 3aJaHusl OICHUBAETCS MAKCUMYM
B 60 Gamos.

[IpakTueckoe 3ajaHUE BKJIIOYACT B CeOS UYEThIpE JTama BBHITIONHEHUWS, Ha
Ka)XJIOM M3 KOTOpBIX 0OydaromemMycsi HeOOXOAUMO NMPUHATh MPOEKTHOE PEIIEHUE B
KOHKPETHBIX YCIOBUSX. B ciydae, ecnu oOydaromMiics MPEAJIOKHII MPABUIBHOE
MPOEKTHOE PEIICHHE W apTyMEHTHUPOBAJI €ro, TO OH Ha0upaeT Ha JaHHOM JTare
MakcumyM 40 OamioB. Ecnu pemieHue mpaBUiIbHOE, HO HE apryMEHTUPOBAHHOE, TO
JAHHBIA JTall BBIMOJHEHHS MPAKTUYECKOTO 3amaHus oreHuBaeTcs B 10 Gammos. B
Cllydyae HEBEPHOI'0 MPOEKTHOT'O PEIICHUs WU OTCYTCTBHSI TAKOBOT'O, OOYyYarOIIUICs
HaOMpaeT Ha JTaHHOM JTarle BHIMOJTHEHHS TIPAKTUIECKOTO 3a1anus 0 6amios.

OOmiee Konu4yecTBO OAUIOB MO pe3yiabTaTaM TOCYJapCTBEHHOTO 3K3aMeHa
MOJIy4aeTcsi CYMMHPOBAaHHUEM KOJIMYECTBA OallJIOB 3a OTBETHl HA TEOPETUYECKUE
BOTIPOCHI ¥ BBITIOJTHEHUE TPAKTHIECKOTO 3aJaHUS.

Jns mepecyéra pe3ynbTaTta rocyJapCTBEHHOIO SK3aMEHA B CUCTEMY OLICHOK IO
rocynapctBeHHou mkaie u mkaine ECTS ucnosnp3yercs cieayronee COOTBETCTBUE:
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Hrorosas
OIICHKa, 0-59 60-69 70-74 75-79 80-89 90-100
OaJuibl
Ouenka no Heyno
rocynapcT- B-
3 Ot1nuu
BEHHOW IIKAJIE | JIETBOP Y 10BIETBOPUTEIIBLHO Xopo1io HO
I/I_
TEIIbHO
Ouenka no
mkane ECTS F E D ¢ B A

6. PEKOMEHAYEMAA JIMTEPATYPA IS IIOAT'OTOBKHA
KTOCYAJAPCTBEHHOMY 2K3AMEHY

OcHoBHas JauTepartypa:

[ToArOTOBHTENBHBIC TMPOIECCHl IMPU OOOTAIICHHHM TIOJE3HBIX HCKOIAEMBIX.
HpoOnenue, u3mMenpueHne, TpoXoueHne U Kiaccudukamnus. [yuedHoe mocodue] /
A.H. Kopuesckuii, E.1. Hasumko, JI.U. Cepadumona, B.I'. Haymenko B.I'. -
Honenk: JouHTY, 2017. — 180 c. http://ed.donntu.ru/books/17/cd6581.pdf
Cyciuna JI.A. OoOoramieHrde TOJIE3HBIX HMCKOINAeMbIX : ydeOHoe mocobue /
Cycmuna JILA. — KemepoBo : Kys3bacckuii rocygapCTBEHHBI TEXHUUYECKUH
yauBepcuter umeHu T.®D. ['opbauéra, 2020. — 193 c¢. — ISBN 978-5-00137-
184-7. — TexcT : AMEeKTPOHHBIN // DnekTpoHHO-OuOnMoTeyHass cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/110551.html (mara
obpamenus: 06.03.2023). — Pexxum gocTyna: I aBTOPU3UP. MOJIb30BaTEICH.
Kneiin, M. C. TexHonorusi oOoraimieHus TOJE3HBIX HCKOMAEMbIX : Yy4eOHOe
nocobue / M. C. Kuneiin, T. E. Baxonmna. — Kemepoo : Kysbacckuit
rOCy/IapCTBEHHBIA TeXHUYECKU yHuBepcuteT uMmenu T.D. ['opbauéra, 2017. —
193 c¢. — ISBN 978-5-906888-51-8. — TekcT : 35IeKTpOHHBIN // DIEKTPOHHO-
OmOMoTeuHas cucrema IPR  BOOKS ; [caifT]. — URL:
https://www.iprbookshop.ru/109140.html (mata oOpamenus: 06.03.2023). —
Pexum nocrymna: 1t aBTOpU3Up. MOJIb30BaATENIEH.

Camoiiuk B. I'. Tlpaktukym 1o oOorameHuio pya [DIeKTpoHHBIHN pecypc] :
y4eOHO-TIpaKTUYECKOEe  M3JaHue I oOydJarommxcsi — 00pa3oBaTeNbHBIX
yUpexACHUI BhIcIIero npodeccuoranbHoro oopasosanus / B. I'. Camoitnuk, A.
H. Kopuesckuit ; 'OYBIIO "HOHHTVY". - 1 M6. - Houeux : I'OYBIIO
"IOHHTY", 2020. - 1 daiin. - Cucrem. TtpeboBanms: Acrobat Reader.
http://ed.donntu.ru/books/20/cd10192.pdf

®oTallMOHHBIE METOABl 00OTAIEHUs TMOJIE3HBIX HCKOMAEMBIX [DIEKTPOHHBIN
pecypc] : yueOnumk s By3oB / A.H. Kopuesckuii, E.MI. Hazumko, B.I'.
Haymenko, H.A. 3BsrunnieBa ; [OYBIIO «IOHHTY». - 2 M0. - JloHeuk :



http://ed.donntu.ru/books/17/cd6581.pdf
https://www.iprbookshop.ru/110551.html
https://www.iprbookshop.ru/109140.html
http://ed.donntu.ru/books/20/cd10192.pdf

10.

11.
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I'OYBIIO «AOHHTY», 2019. — 1 @aiin. — CucreM. tpedboBanus: Acrobat
Reader.— http://ed.donntu.ru/books/19/cd8878.pdf

AbpamoB A. A. ®noTanmoHHbIE METOABI OOOTalIEeHUsT [DIEKTPOHHBIN pecypc] :
yueOHuK, 4-e u3n., nepepador. u gomn. / A. A. AdbpamoB — 10,6 M6. — Mockaa :
I'opnas kuaura, 2016. — 1 ¢daitn. — Cucrem. TpeboBanus: Acrobat Reader. — ISBN:
978-5-98672-413-3. http://ed.donntu.ru/books/cd5378.pdf

O06e3BoXXHBaHUE MPOAYKTOB oborarieHus MOJIE3HBIX HCKOIAaeMBbIX
[OnekTpoHHBIM  pecypc] @  ydeOHoe  mocoOue I 00ydarommxcs
00pa3oBaTeIbHBIX YUYPEXKACHUN BBICHIETO MPOQPECCHOHATBLHOTO 00pa3oBaHus /
B.I'. Haymenko, B.I'. Camoiinuk, H.A. 3Bsrunuesa, E.M. Hazumko ; TOYBIIO
"HOHHTVY". - 3 M6. - Houeuk : TOYBIIO "JOHHTY", 2019. - 1 ¢aiin. -
Cuctem. TpeboBanusi: Acrobat Reader. - http://ed.donntu.ru/books/19/cd9008.pdf

JJonmosiHuTEABHAS JJUTEPATYpAa:

Camoitnuk, B. I'. CierinanbHbie 1 KOMOMHUPOBAHHBIE METO bl O0OTaIIEHUS
MOJIE3HBIX UCKOTIAeMBIX [ DJIEKTpOHHBIN pecypc] : yueOHoe nmocooue / B. I
Camoiinuk. - 16 M6. - Mocksa : Undpa-Unxenepus, 2023. - 1 ¢aiin. - Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/23/cd10568.pdf

bynrakos 1O. ®. IIpaktukym. OxpaHa Tpyaa [DIeKTpOHHBIN pecypc] : yueOHoe
nocoOue sl CTYACHTOB, O0YJarONIMXCsl TI0 HanpaBiieHusiM noarotosku 05.26.01
"Oxpana tpyaa (mo otpacisam)" u 21.05.04 "T'opuoe neno" / 10. ®. bynrakos, B.
JI. OBuapenko ; TOYBIIO "JOHHTY", Kad. oxpansl TpyJa ¥ a’pojioTHH. - 2
MG. - Jlonenk : Iludposas tunorpadus, 2017. - 1 daiin. - Cucrem. TpebOBaHUS:
Acrobat Reader. http://ed.donntu.ru/books/18/cd8155.pdf

Kopuesckuii A. H. Dxonorus oTpacieBoro npou3BoACTBA [DIEKTPOHHbBIN pecypc]
: yueOnuk / A. H. Kopuesckuii, B. I'. Camoitnuk, A. E. BopoOreB. - 4 MO6. -
Mocksa : Undpa-Unxenepus, 2023. - 1 ¢aiin. - CucreM. TpeGoBanusi: Acrobat
Reader. http://ed.donntu.ru/books/23/cd10561.pdf

Yenmanora E.B. 'opHonpoMeITiuIeHHAs 3K0JIOTHS : yueOHOe rmocobue / YenmaHoBa
E.B., JlutBunoeckas H.A. — TIlepmp : IlepMckuii HaUUOHAJIBHBIN
MCCJIeI0OBATEICKUI MOMUTEXHUYeCcKuii yHuBepcureT, 2019. — 112 ¢. — ISBN
978-5-398-02135-6. — TekcT : 2NEKTPOHHBIM // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/108903.html
(mata oOpamenus: 06.03.2023). — Pexum gocryma: sl aBTOPHU3HP.
MOJIb30BATEIIEH.

7 YHEBHO-METOJINYECKOE OBECIIEYEHHUE IMOAI'OTOBKHA
KTOCYJAPCTBEHHOMY 3K3AMEHY

YueOHO-MeTOAMYECKHEe U31aHus, pa3padoTrannblie B JOHHTY:

12. Koncnekr aeknuii mo aucruiuinHe «I[IpoekTupoBanre 000raTUTEIbHBIX (GadpuKy /

A.H. Kopuesckuit. — JIOHHTY, Jlonenk. — 2020. — 156 c. (mocTym 4yepe3 JTAYHBIN
KaOWHET CTYy/ICHTA).


http://ed.donntu.ru/books/19/cd8878.pdf
http://ed.donntu.ru/books/cd5378.pdf
http://ed.donntu.ru/books/19/cd9008.pdf
http://ed.donntu.ru/books/23/cd10568.pdf
http://ed.donntu.ru/books/18/cd8155.pdf
http://ed.donntu.ru/books/23/cd10561.pdf
https://www.iprbookshop.ru/108903.html
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13. Koncnekt nekuuilt o gucuuruinie «daoTanroHHble MeToIbl oboramenus» / H.A.
3parunuena. — Jonenk: JounHTY, 2020. — 99 c. (moctyn uepe3 NU4YHBIN KaOMHET
CTYJICHTA).

14. KoHncnekt nekuuil no aucuumiinHe «OnpoOoBaHUE M KOHTPOJb TEXHOJIOTMYECKUX
nporieccoB odoramenus» / H.A. 3ssarunneBa — Jonenk: JJonHTY, 2021. — 100 c.
(mocTym yepe3 TMYHBINA KaOMHET CTYJEHTA).

15. Koncnexr nekuuit no nucuuiuinie «I'paButannonnbie MeToibl o0oramenusy / JIL.M.
Cepadumona. — lonenk: JJonHTY, 2019. — 89 c. (moctyn yepe3 TUYHBIN KaOUHET
CTYJICHTA).

16. KoHcrmekT Jiekiuii Mo JUucHuIbInHe «BcrnoMoraTenpHbie poiecchl odoramieHus» /
B.I'. Camoitnuk. — [onenk: HouHTY, 2017. — 76 c. (moctyn uepe3 JWYHBIHA
KaOUHET CTYJIEHTA).

JIEKTPOHHO-UH(OPMALMOHHBIE PeCypPChI

OBC JOHHTY - http://donntu.ru/library
SBC IPR SMART — http://www.iprbookshop.ru

8§ MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE ITPOBEAEHUSA
T'OCYIJAPCTBEHHOI'O OK3AMEHA

1. Yueonas ayautopust Ne 5.347a, yueOHBIN KOpIyC 5, 1151 TPOBEACHUS 3aHATHM
CEMUHAPCKOI0 TUTIA, TPYIIOBBIX M MHAWBUIYATbHBIX KOHCYIbTALIMHN (MYJIbTUMEIUIHOE
obopynosanue: kommbrotep Intel Core 13-2100 3.1Ghz; mouutop TFT 19"LG Flatron W
1943c (OC — Ubuntu 14.04 Lts (6ecmnathas Bepcus), Open Office 3.1.1 (becrutatHast
Bepcus)); mpoektop MmynbTuMeauiiHbii LG RD-JT91; »skpan mpoeKIMOHHBIN
HACTCHHBIN;  CIEUMATM3UpOBaHHAsE  MeOenb:  JO0CKa  ayJuTOpHas,  MHapThl,
JIEMOHCTPAIIMOHHBIE CTEH/IBI U TJIAKATHI).

2. TTomernieHust st CaMOCTOSITEILHON PabOThl ¢ BO3MOKHOCTBIO TIOJKITIOYEHUS K
cetn «/MHTepHeT» UM oOecrieyeHHeM JOCTyNa B JJICKTPOHHYIO HH(OPMAIIMOHHO-
o0pa3oBaTeNbHYI0 CpEIy OpTaHW3allUU: YUTAbHBIE 3aibl, y4eOHble Kopryca 2, 3
(KommproTepHass TEXHHKa C BO3MOXHOCTBIO TOAKIIOUEHUS K cetu «MHTepHeT» U
o0ecrieyeHneM JO0CTylma B JIJIEKTPOHHYIO HHGOPMAIMOHHO-00Pa30BaTEIBHYIO CpPEIy
(BUOC JOHHTY) u snexrporno-6ubanoreunyto cuctemy (3bC IPRbooks), a Taxke
BO3MOXHOCTBIO MHIUBHIYAJIbHOTO HEOTPaHHUYEHHOTO AocTyna o0ydaromuxcs B ObC u
BOUOC nocpencteom Wi-Fi ¢ nepconanbHpx MOOMIbHBIX yeTporcTB. OC — Microsoft
Windows 7, Open Office 2.0.3 — o6miectBennas ymnensuss MPL 2.0, Grubloader for
ALT Linux — munensus GNULGPL v3, Mozilla Firefox — nmunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — mumensuss GNUGPL).


http://donntu.ru/library
http://www.iprbookshop.ru/

