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AOKYMEHT INOAMNNCAH pabouasi mporpamMma yTBEpIKIeHa
QJIEKTPOHHOW NOAMUNCHLIO

perieHneM Y4eHOro COBETa
HUTY «MUCuC»

npotokon Ne 1-20
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PaGouyas nporpaMma qUCUUIJIMHBI

IIpoexkTHpoOBaHKEe 000raTUTENBHBIX (PAOPUK

3akperuieHHas Kadenpa
Hampasnenue moarotoBku
Crienanuzanus

Kpanudukamus

®opma 00yueHus

O6mas TpyaoeMKOCTh

Yacos 110 y4eOHOMY IUIaHy

Kag[)e)ma TOPpHOro jaeJia

21.05.04 T'opHoe nemo
OO0oralieHue MOJIE3HBIX HCKOMaeMbIX

I'opHbIii MHKeHep (CIemHaJancT)

OyuHasi

8 3ET

288 DOpMBI KOHTPOJISI

sk3aMeH B 10 cemectpe

ayJINTOPHBIC 3AHSTHS 72 KypcoBoit mpoekT B 10 cemectpe
caMoCTosATebHAs paboTa 180
9aCOB Ha KOHTPOJIb 36
CemecTp(bl) U3y4EeHUSA _m_
PacnpesesieHne 4acoB TUCHMILIHHBI 10 CEMeCTPaM
Cemectp 10 10 Hroro
Bup 3anarui VII PIT
Jlexkuun 36 36 36
IIpakTuueckue 36 36 36
JlabopaTopHsbie - - -
KonraktHast pabora 72 72 72
Cawm. pabora 180 180 180
Yacsl Ha KOHTPOJIb 36 36 36
HUroro: 288 288 288

T'on Habopa 2020.



A

IIporpammy cocraBui:

KazanmieB AHTOH AJIeKCaHIPOBHY, JIOIEHT, K.T.H.
JonxcHocme, yu.cm., yy.38 PUO nonHocmero ) v noonuce

&

Pabouas nmporpamma JUCIHUILTAHBI
IIpoexTrpoBanue 000raTUTEIbLHBIX (habpUK

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAaHAAPT BBICIIEr0 00pa30BaHUs — YPOBCHb
crieranuTeTa (heAepaTbHOTO rOCyIapCTBEHHOI'O aBTOHOMHOTO 00pa30BaTEeIIbHOTO YUPESIKICHUS
BBICIIIEro 00pa3oBaHus «HarmoHanbHBIN HCCIeIOBATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
«MUCuC» no cniermanibaoctu 21.05.04 IN'oproe neno (npukas ot «02» nekadps 2015 . Ne 602 0.8.)

Bunyck 2:
om 2 dexabpsa 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHMH ydeOHoro turaHa 2020 roma Habopa:
21.05.04 T'opuoe neno, OGorameHne NoIe3HbIX HCKOMTaeMbIX, YTBEPKACHHOTO YueHbIM coBeToM HUTY
«MHUCuC» 21.05.2020 r., mpotoxon Nel0/3r.

PaGouas mporpamMma paccMOTpeHa i 000peHa Ha 3aceaHuu Kadeapsl
COPHOTO Jiena

HaumeHoganue kageopol

IIpoTokomn ot «23» ampenst 2020 T. Ne 9-20

3aB. kadenpoit I'J] A.A. KoxyxoB
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PyxoBoautens OITOIT BO
3aB. xadenpoii I'Jl, 1.T.H., JOUEHT A.A. KoxyxoB

— noonucw H.0. @amunus



1. IIEJIM OCBOEHUA

Hens aucummiuHbl — (HOPMHUPOBAHME Y CTYICHTOB O0a30BbIX 3HAHWI, HAYYHBIX INPUHLHUIIOB U METOIMK
IPOCKTUPOBAHUS OOOTAaTUTENBHBIX IPEANPHATHI; COBPEMEHHOTO HAay4YHOIO MHPOBO33DEHMS, pa3BHUTHE
TBOPYECKOTO ©CTECTBEHHO - HAyYHOTO MBIIUICHHS, O3HAKOMIICHHE C METOMOJIOTMEeH Hay4YHBIX HCCIIEIOBaHHMIA,
3HaKOMCTBO C COBPEMEHHBIMH MPOSKTHO - KOMIIOHOBOYHBIMH PEILCHUSIMH

3ajauM JUCHUNIHHBL

1. oBuageHWE TPAKTHYECKUMH TPO(PECCHOHAIFHBIMHA 3HAHUSAMH 10 BEIOOPY METONOB oOOOTamieHUs mpH
MPOEKTUPOBAHUN 00OTATHTEIBHBIX (paOpUK IS pa3InIHOTO MUHEPAJIBHOTO CHIPBS

2. npuoOpeTeHre NPaKTUIECKUX MPO(EeCCHOHANBHBIX 3HAHWH B 00JIaCTH MPOrPECCHBHBIX TEXHOJOTHIT oborameHuns
TMOJIE3HBIX MCKOIIAEMbIX, COCTABICHUU U pacdyere TEeXHOJIOTHYECKHX CXeM OOOralleHHss Ha OCHOBE COBPEMEHHBIX
MPOEKTHO - KOMIOHOBOYHBIX PEIICHUH

3. MpaKkTUYECKOe OCBOGHUE METOJOB pacyera W BbIOOpa IMapaMeTpoB MPOTPECCHBHBIX TEXHOJIOTHI oOorarieHus
TOJIC3HBIX MCKONAEMBIX JUIS Pa3IMYHOI0 MUHEPAJIHHOTO CHIPhS

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM ITPOT PAMMBI

Yacte OITOII BO (6a30Basi, BApuaTHBHAs) | BapuaTUBHAasI

2.1 TpebGoBaHNs K NpeIBapUTeIbHO NOATOTOBKE 00y4YaloInXcs

2.1.1 | OcHOBBI 00OTralEHHUs OJIE3HBIX HCKOIAEMBIX

2.1.2 | MonenupoBaHie 000raTHTENIbHBIX MPOIECCOB H CXEM

2.1.3 | OboraTuTeNbHbIC POIECCHI

2.1.4 | Mexanudeckoe 000py10oBaHHE 000TaTUTENILHBIX (PaOpUK

2.2 Jucouniannsl (Moay/u), npaktuku 1 HUP, 11 koTophIX HE00X0AMMO O0CBOCHHE TAHHO
AUCHUILINHBI He00X0AMMO KaK MpeauiecTBYIOlIee

2.2.1 | Ilpon3BoACcTBEHHAs MPAKTUKA 10 TOJYYSHUIO MPOEeCCHOHATBHBIX YMEHHH 1 HABBIKOB - 4

2.2.2 | llpenaumuioMHast NpaKTHKA JJIsl BBIOJIHEHHS BBINYCKHOM KBaJIM()UKAIIMOHHON paboThl

2.2.3 | 3amuTa BBIIYCKHOI KBaH(UKAIIMOHHOM paOOThI, BKIOYast MOATOTOBKY K MPOLEAYPE 3aIUThI 1
NpOLEAYPY 3aLIUTHI

3. AHIAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIUN,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUIIJIMHE

I1CK-6.4 criocoOHOCTh pa3padaThIBaTh U PEATU30BBIBATH IPOESKTHI IPOU3BOJICTBA MPH IIepepaboTKke MUHEPAIBHOTO
U TEXHOTE@HHOT'O CHIPbS Ha OCHOBE COBPEMEHHOMN METOI0JIOTHH MPOEKTUPOBAHUS, PACCUUTHIBATE
MPOU3BOIUTENBEHOCTD U OTPENEIATh TapaMeTpsl 000py0BaHMs 000TaTUTENBHBIX (pabpHK, HOopMUPOBATH
TeHePAJIbHBIH TUIAaH U KOMIIOHOBOYHBIE PEIICHUS] 000raTUTEIbHBIX (pabpHk

3HaTh: 3-1 OOmue NpUHOMIBI ¥ BUIBI IPOSKTHPOBAHMS, COCTaB ¥ COJEpKAaHHE POEKTHOH JOKYyMEHTAINN
3-2 MeTtoauky BEIOOpA M pacyeTa TEXHOJIOTMIECKHUX CXEM 00OTallieH s, OCHOBHOTO 1
BCIIOMOTaTEIHHOTO TEXHOJIIOTMYECKOTO 000PYIOBaHHS

3-3 HopMaTHBHBIE JOKYMEHTHI ISl IPOSKTHO-KOMIIOHOBOYHBIX PEIICHNUH INIaBHBIX U
BCIIOMOTaTEIbHBIX KOPITYCOB 00OTaTUTENIBHBIH MPEATIPUITHN

3-4 OredecTBEHHBIH ONBIT U MPUMEPH! PEKOHCTPYKLIMH U PACIIMPEHUS ASHCTBYIONMX (adpuK i
ObIcTpeiiiero BHEAPEHUS B TPOMBIIUIEHHOCTh JOCTHKEHHH TEXHOJIOTHU M TEXHUKU 000TalleHns
3-5 CoBpeMeHHOe BBICOKOIIPOU3BOIUTENFHOE 000PYAOBaHHUE U OPTAaHUYIHYIO CBSI3b MEXKAY
TEXHOJIOTHYECKUMH CXeMaMH 000TalleHns, TEXHUKOH 1 IPOEKTHO-KOMIIOHOBOYHBIMH PEIICHUSIMU
PYJOIIOITOTOBUTENFHBIX KOMIUICKCOB U ITMKJIAMH 000TaIIeHUs

YMers: VY-1 Bri6upatb, 060CHOBBIBATH U PACCUUTHIBATH CXEMBI PYAONOATOTOBKH, O0OTAIICHUS H
00€3BOKHBAHUSL

VY-2. BeiOupars 1 pacCYUTHIBATH ONTHMAIIBHBII KOMILUIEKC 000pyJOBaHHMS TS PeaIU3alnu
COOTBETCTBYIOIIEH TEXHOJIOTUIECKON CXEMBbI 000TalleHNs] 1 00OCHOBBIBATH ONTUMAJIbHBIE PEXKUMBI
BE/ICHHS TEXHOJIOTMYECKOTo Tpolecca

VY-3 KomMnoHoBats 000py10BaHIe, HEOOXOMMOE /IS BBITIOJIHEHHS Ollepaliii pyAOIOATOTOBKH 1
oOoraiieHus, UCIOJIb3ys TUIIOBBIE PELICHUs MPEAIIPUSTHI -aHAIOTOB

V-4 TIpon3BOANTH CPABHUTENBHYIO OIICHKY SKOHOMUYECKOH 3((EeKTHBHOCTH MPUMEHEHUS
Pa3IMYIHBIX METOMOB M TEXHOJIOTHHA

V-5 Pa3pabatbiBaTh KOMITJIEKCHBIE TEXHOJIOTHUECKHUE MTPOIIECCHI U CXEMBI PY/IOTTOATOTOBKH MOJIE3HBIX
HCKOTIaeMBIX, 00ecTIieqnBaronie 6e30TX0qHbBIE U YKOJOTHIECKH YHCTHIE TEXHOJIOTHI

Bnaners H-1 [ToHATHITHO-TEpMUHOJIIOTHYECKUM alapaToM B 00JIACTH 00OTAIEHHUs MTOJIE3HBIX HCKOMTAeMBIX
HaBbIkOoM: | H-2 UrteHus yepTexeil TOKyMEHTaIlH, pabOThl CO CIIPABOYHOM JINTEPATYPOil, HOpMaMu
TEXHOJIOTHYECKOT0 MPOEKTUPOBAHUS, KATAJIOTAaMH, OTYETaMHU MIPOEKTHBIX OPraHU3aLUN U
MaTEeHTHBIMUA MaTepUajiaMu

H-3 PacueTa TeXHOJOTHYECKUX CXEM OOOTAIICHHUs, B TOM YHCIIE C IPIMEHCHHEM KOMITBIOTEPHBIX




MAKETOB, OMPE/ICICHHS IPOU3BOIUTCILHOCTH AIaPaToOB, PaGUIECKOTO H300paKECHUS
KOMITOHOBOYHBIX PENICHUH, Y3JIOB M IIEXOB 000TaTUTEIHHBIX (habpuK

I[ICK-6.5 roToBHOCTH MPUMEHSTH COBPEMEHHbIE HH()OPMALIMOHHBIC TEXHOJIOTHH, aBTOMATU3UPOBAHHBIE CHCTEMBI
MIPOEKTHPOBAHUS 000TaTUTEIHHBIX IPON3BOJICTB

3HaTh:

NIPUHUMAEMBIX PEIICHUN

3-1 Metozp! pa3pabOTKH TEXHUUECKHX 33JaHUH HAa U3TOTOBJICHNUE HOBBIX U COBEPIICHCTBOBAHNE
CYIIECTBYIOIIUX 00pa310B TOPHBIX MAIIMH/ IPEIIPUATHH C TEXHUKO-3KOHOMHYECKHM 000CHOBaHHEM

YMeTh:

VY-1 Pa3pabaTeiBaTh TEXHHYECKHE 3aJJaHNS Ha IPOSKTHPOBAHNE

Bnanets
HaBBIKOM

H-1 pa6otst 8 CAITP

4. CTPYKTYPA U COJEP KAHUE

Kon
3aHAT
nus

HawnmenoBanue pa3aciioB U TEM /BI/I,Z[ 3aHATHS/

Cemectp

Komnu
€CTBO
JacoB

Kommereniuun

Jlutepat
ypa

[Ipu
Meq
aHU

Paznen 1 AynutopHas padora
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Conep:xaHne U 00beM NPOEKTHO-CMETHOM
JAOKYMEHTAIIHH IO CTA[HSM NPOEeKTHPOBAHHA:
T30, TexHHYeCKHIi TPOEKT, padoune YepTexH,
TeXHO-pa0ouuii MPOEKT.

IIpenmer u conepxkanue Kypea. Lenu u 3agaun
npoexTupoBanus. CocTaB IPOCKTA U CTa UK
IPOSKTHPOBAHHSI.

OcHOBHBIE OHATHS U TepMUHBL. CTagun
HPOEKTUPOBaHHA. TEeXHHKO-IKOHOMUYECKOE
o0ocHOBaHMe. 3a/laHNe Ha IPOCKTHPOBAHHUE.
Texauuecknit npoekT. OObEM NMPOSKTHEIX U
CMETHBIX JJOKyMEHTOB KaXJOH CTauH
npoeKkTHpoBaHus. [Topsiok paccMOTpeHNS 1
YTBEPIKICHUS IIPOEKTHO-CMETHON JOKYMEHTALHH.
Bunp! npoexktoB. OCHOBHBIE IPOEKTHbIE PEILICHUS
TEeXHUYECKOT0, OPTaHU3ALMOHHOT0, COL[HAILHOIO U
9KOHOMUYECKOTO XapaKTepa.

OCHOBHBIE 3TaIlbl pa3pabOTKH MPOESKTHBIX
MarepraioB. McxonHble TaHHbIE UL
npoexTupoBaHus. OObEM H colepKaHne
HCIOJIb3YEeMbIX Hay4HO-UCCIIEA0BATEIbCKUX PaboT
110 000raTUMOCTH CBIpbst. HopMaTHBHEIE
TpeOOBaHUS U JOKyMEHTH. MeToaudeckue u
MHCTPYKTHBHbIC MaTEpHAJIbL.

Paccmotpenne n 3ammura poextos. [TpoBepka
Ka4ecTBa MPOEKTHBIX PENICHUH, KPUTEPHH, OLICHKH
Ka4uecTBa MPOEKTa.

[nexuus/
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I1CK-6.4, 3-1, 3-3

J1.1
J21

1.2

BrI0op KauecTBEHHBIX H KOJTHYECTBEHHBIX
nokasareJieii mpouecca odorameHus

Kpussie o6oratumocth. [lapameTps! pacKkphITHS U
UX IIPUMEHEHHe JUIS OIpeieIeHHOTo BhIOOpa
TEXHOJIOTHYECKHX TOoKa3aTesneil oborameHus.
TpeboBaHus, IpexbIBIsIEMbIE K KAaUECTBY
KOHIIEHTPATOB, KOHANINH Ha KOHIIEHTPATEL.
Meroauka BIOOpa TEXHOIOTMYECKHUX MOKa3aTeNei.
TIpuHIMI ONITUMAIIBHOCTH, TIEPCIIEKTHBHOCTH U
9KOHOMUYHOCTH IIPU BBIOOPE BapHaHTa CXEMBI U
IPOEKTHOTO PELICHUSL.

Omnpenenenne MPON3BOAUTETFHOCTH (paOPHKH U ee
otaeneHuit. OCHOBHBIE YCIIOBHS, BIMSIOIINE HA
MIPOMU3BOIUTENLHOCTE (pabpuku. KaTeropuu 3anacos
TIOJIE3HBIX HCKOIAEMBIX, CPOKU OKYIIaeéMOCTH
KaIUTAJIBHBIX 3aTpaT, HOTPeOHOCTh B KOHIIEHTpATaXx,
HepCHeKTHBH Pa3BUTHA oTpaciu. Onpenenenue
npou3BoIuTeNbHOCTH (pabpuku. HopmaTuBs!
pacueTHbIX (HOHIOB PabOUEro ¥ MAaIIMHHOIO
BPEMEHH T10 OTPaCIsiM, KOpIycaM H 1iexam (adpuk.
Onpenenenye CyTouHOH MpOU3BOIUTELHOCTH
(habpHKH U LIEXOB, YACOBOI IPOM3BOUTEIBHOCTH
obopynoBanus. YnCIIO CMEH U 4acoB paboTHI B
CYTKH JUIS OTIEIBHBIX IEX0B (haOpHKHL.

[nexuus/

10

ICK-6.4, 3-1, 3-2

J1.1
J21

13

Bb10op u pacueT cxem odorameHus
OCHOBHBIE yKa3aHUs 110 pa3paboTKe
TEXHOJOTMYCCKUX CXeM. [IpUHINIBI M METOANKH

10

I1CK-6.4, 3-2

J1.1
J2.1




pacuera TEXHOJIOTHYECKUX CXEM, KaK ONeparuii
pasienenus. DKOHOMUIECKOe 000CHOBaHKE BBIGOPa
TEXHOJIOTHIECKHX CXEM.

[nexums/
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Bb16op 1 pacueT cxeM ApoO.ieHHs1, H3MeTbYEHHUS.
CoBpeMeHHbIEC HAIIPABJICHHUSI B IPOCKTHPOBAHHU
cxeM apobieHus. Beioop cxembl ApobiaeHus npu
HOJrOTOBKE IOJIE3HBIX HCKOMAEMbIX
TPaBUTAIIMOHHBIMU U MAaTHUTHBIMU METOJAMH, HIIN
[PH HOJYYSHHU TOBAPHOU MPOAYKLHHU (IPOOHIBHO-
COPTHPOBOYHBIE (HaOPUKH).

Br160p cxeMbl poOIeHNS IPY IOATOTOBKE K
U3MEJIbYEHHIO B IIAPOBBIX U CTEP>KHEBBIX
MenpHHIaxX. Onepanun U cxemsl ApodiaeHus. Yucio
craauii 1pobnenus. [IpuMenenne onepanuii
HpeJBAPUTEIILHOIO U IOBEPOYHOIO IPOXOUEHHS.
TumnoBkle XapaKTEPUCTUKH KPYITHOCTU ApOOIeHUs
npoxykToB. OCHOBHBIE BAPUAHTHI OXHO-, IBYX- U
TpeXCTaJuanbHbIX cXeM. OTKPBITHIA U 3aMKHYTBIN
LUKJIBL ipoOenns. OnTuManbHas KpyImHOCThb
MUTAHUS OIAPOBBIX H CTEPIKHEBLIX MEJIBHUII H BEIOOD
OKOHYATEeJIbHOI'O BAPHAHTA CXEMbI APOOIEHHUS.
Pacuer cxemb! apodienust. OO1ue ycinoBus U
MeTO/IbI pacuera. icxonHble TaHHEIe 1711 pacdeTa
CXEMBI, IOPSIOK pacueTa KOIUYECTBEHHOH CXeMbl
Ipo0JIeHusI.

CoBpeMeHHbIE HAIPaBJICHHUSI B IPOCKTHPOBAHHU
cxeM u3MenbyeHust. Onepanun Kiaccu(puKarum mno
KPYITHOCTH B CXEMAax U3MeIbUYEHHs U YCIOBUS UX
npuMeHeHss. OCHOBHBIC CXEMBI H3MEIIbUCHHS:
OTKPBITIN LIUKJI, 3AMKHYTbIH U YaCTUYHO
3aMKHYTbIH. CXeMbl CAMOU3MENbYEHUS.
OnuraMoBaHHE PYbI U IPOXYKTOB IIPH
U3MeIbYCHHU.

[nexuus/
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I1CK-6.4, 3-2

J1.1
J21

1.5

Bb16op u pacueT cxeM oforauieHus
IrPABUTALMOHHBIMH, MATHUTHBIMH 1
cneuaJbHbIMU MeToaaMu. BeiGop u pacyer cxem
¢roTanuum, cxem odorameHuns yriei

Cxembl 000raleHus py/] YepHbIX METAJLIOB.
OCHOBHBIE YCJIOBHSI, OIPEEIISIOLINE BEIOOD
Iporiecca U CXeMbl 000TalleHH s JKEIe3HBIX H
MapraHueBbIX PyI.

OcHOBBI KTacCCH(UKAIMH (HITIOTAIIHOHHBIX CXEM.
IIpuHIMNHIaNBEHBIE CXEMBI (IIOTALIUI
MOHOMETAJIMIECKHX PYA. 3aBHCHMOCTh YHCIIA
CTaiui 00OraIeHHs OT XapaKTepPUCTHK
BKPAIUICHHOCTH IOJIE3HBIX MUHEPAJIOB M X
CHocoOHOCTH K onutamoBanuio. Knaccudukanums
HOJIMMETAJUTMYECKUX PYA H BBIOOD MPUHIUITHAIBHON
cXeMbI (QIOTAIMHN VIS OTAEIBHBIX THIIOB PYII.
ITocTpoeHue cxeMm B OTAENBHBIX CTAAUAX H IUKIAX
(oranmu. Pacyer KOMMUECTBEHHON CXEMBbI
¢uotaruu. Onepaiy ¥ IPOIYKTHI B CXeMax
(orarmu. BeiGop MCXOTHBIX MTOKa3aTenei 1
pacuera cxeMmsl. ITopsnok U MeToUKa pacuera.
dopma 3anmcu pe3ynpTaToB pacdera. bamanc
METaJlIoB.

TunoBble cxeMbl 000TaleH:s KOKCYIOIUXCS U
JHEPreTHIeCKUX yriei

[nexuus/
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I1CK-6.4, 3-2

J1.1
J21

1.6

IIpoexTHpoBaHKe U pacyeT BOJHO-ILIAMOBOI
cXeMbl

Hcxomuple moKa3aTesn IUisl pacyeTa U pacueTHbIe
(dopmybl. BaaHc BOabI U ompeneieHne
norpebHocTH (abpuku B Boge. O6opoTHOE
BOJIOCHA0KEHHUE U ero 3HaueHue. KoHueHTpays
LIJJaMOB B 000pPOTHOM Bosie. OUUCTKA CTOUHBIX BOJ.
[mexums/

10

TICK-6.4, 3-2

Jq1.1
J2.1

1.7

BrI00Op M TeXHOJIOrMYeCKHIi pacyeT 0CHOBHOIO
odopynoBanus. Ero pasmeinenne B nexax
oboraTutesibHOW (pabpuKu

OO1ye MPUHLIKUIBI BEIOOpa U TEXHOJIOTHYECKOTO
pacuera obopynoBaHus. BeIGop uncia cexumii.
Br16op u pacuer 000pyRoBaHUS ATl IPOOITCHUSL.
HVcxonubie naHHbIE, NOPAIOK pacuyera. Beidop u
pacuer 000pyIOBaHHUS IS TPOXOUYCHHS,
W3MENbYCHHS, KIaCCU(UKAIMH, TPABUTALIMOHHBIX,

10

I1CK-6.4, 3-2, 3-3, 3-5

Jq1.1
J2.1




(IIOTALMOHHBIX U MaTHUTHBIX NPOLIECCOB.
VlcxonHble naHHbIE, MOPAIOK pacuera. Bribop u
pacder 060py0BaHuUsL ISl 00C3BOXKHBAHHS,
TbIICYIaBIMBaHKs, OIPOOOBAHHS U Pa3IENKH Mpoo,
KOHBEHepoB U HaCOCOB. BbIOop eMKocTei OyHKEpOB
u ck1as1oB. TeXHUKO-I)KOHOMHYECKHE JOCTOMHCTBA U
HE/IOCTaTKH OT/AEIBHBIX THIIOB aIllapaTos.
OpUEeHTHPOBOYHASE CTOMMOCTb 000pPYI0OBaHUS Ha
€IHUIy BeCa 1 IIPOU3BOAUTEIIHHOCTH.

OO1Ke NPUHLMIIBI Pa3MELIEHHUs U IPYIIITUPOBKU
00opynoBaHusL. YKIOHBI )keno0a sk CaMOTEYHOTO
TpaHcnopTa. KoHCTpyKTHBHO-KOMIIOHOBOYHBIE
PpELLICHHUS IPUEMHBIX YCTPOHCTB OT/CNCHUS
KPYITHOTO, CPEIHETO ¥ MEJIKOTO APOOICHHUS.
Oc00EHHOCTH CTPOUTENBHBIX KOHCTPYKIUH B IIeXax
oborarutenbHbIX (hadpuk. MeTonos
HPUKOMIIOHOBKH.

Pa3menienne 060pyi0BaHUS B [IEXaX H3MEIbUCHUS U
(oTalyy, rpaBUTALNY, SIEKTPOMATrHUTHOM 1
3JIEKTPUYECKO Cernaparyy.

Pa3merieHne 000pyIOBaHUs B OTIEICHUIX
CrylieHus, GUIbTPOBAHUS U CYIIKH.

Pa3melieHre KOHTPOIIBHO-H3MEPHUTEIBHBIX
pu6opoB. ITogbeMHO-TPaHCIIOPTHBIE YCTPOHCTBA.
Br100p rpy3010a5eMHOCTH KPAHOB VIS OTIEIBbHBIX
nexoB. OnpereneHue BbICOThI MOAKPAHOBBIX ITyTEH.
TIpon3BOACTBEHHBIN JpeHaX B KOPITyCax
o0oraTuTenbHOH (hadpHKH.

[nexuus/

1.8

T'eHepasbHbIii IVIaH 000raTUTEIbHON (adpuKH.
Cnoco0bI XpaHeHHsI H OTTPY3KH KOHIEHTPATOB
Br10op rutomaaxu i1 crpoutenbetBa HadpuKu.
CaHuTapHbIE HOPMBI M HOPMEI T10 TEXHHKE
6e301macHOCTH.

CocraB 06oraTiTeabHOM (haOpUKH U pa3MerieHre
OCHOBHBIX 3JJaHHI/COOPYKEHHI, TOpOr U
KOMMYHHKALMH Ha ipoMIuiomanke Gpadpuku.
TpaHcnopTHpoBKa U yKJ1aika XBOCTOB. OCHOBHbIE
TI0JIOKSHUSI IPOSKTHPOBAHMS U OKCILTyaTallly
XBOCTOBOI'O XO3SIHCTBA.

Bri6op THma ckiana B 3aBUCHMOCTH OT TUIIA U
CBOJCTB KOHIIEHTpaTOB. OnpeneNeHre eMKOCTH
ckianoB. Ilorpyska KOHIEHTPATOB.

OrnpeneneHne pa3MepoB U PacIoNoKeHHEe
BCIIOMOTaTelbHBIX ITOMEIeHnH. PearenTHOE
XO035{ICTBO, MEXaHHYECKHE MacTepCcKue, (pabpudHas
naboparopusi.

[nexuus/

10

IICK-6.4, 3-2, 3-3, 3-4

J1.1
J2.1

1.9

Texnnka 6€30MacHOCTH U CAHTEXHHKA HA
o0oraTuTeIbHBIX (padpuKax

HopMms! Texankn 6e30I1acCHOCTH NIPH pa3MeNIeHHN
obopynoBanwus. lllupuna npoxozos,
00CITy>KHBaIOIINE TIIOIIA K], OTPAXKACHHS, TIPAaBUIIa
obpamienns ¢ peareHTamu. OCHOBHBIE CAHHTAPHO-
TEXHOJIOTHYECKHE HOPMBI M TpeOoBaHus. Mepsbl
60pBOBI ¢ MbUTBIO. [IpaBuiIa MPOTHBOMOKAPHOM
6e3omacHocTh. [IpenensHo pomycTHMBIE
KOHIICHTPAI[MH BPEIHBIX BEIICCTB

[nexuus/

10

ICK-6.4, 3-3

J1.1
J21

1.10

IIpoeKkTHBIE pellieHNs] OPraHN3aNHOHHOIO H
IKOHOMHYECKOr0 XapaKTepa

OCHOBHBIE MEPONPHUSTHS IO OPraHU3aIU
TIPOU3BOJICTB, TPYZa U yIpPaBICHHU,
HPOCKTUPOBAHNE OPraHU3ALUN CTPOUTEIBCTBA.
OrnpeneneHne MTaTHOi YUCICHHOCTH Pa3IHIHbIX
KaTeropuil TpyIsIINXCSL.

O0BeM U coiepKaHHe CMETHOM YaCTH TPOEKTA.
Knaccudukanms KanmuTanbHbIX 3aTpaT ¥ UX pacyer.
CmMeTHast KanbKyysius. OCHOBHBIE TEXHUKO-
9KOHOMUYECKHE TTOKa3aTenn. Bimsiaue
KaIUTaIBHBIX 3aTPAT U KCIUTyaTal[MOHHBIX
Pacxo/0B Ha CEOECTOMMOCTb TTOTy4aeMbIX
KOHIICHTPATOB. VICXOAHbIC TaHHBIC 1 MaTepHaIb,
HEOOXO/MMBIE IS COCTaBIICHHS TEXHUKO-
9KOHOMHUYECKOI yacTy npoekTa. [TokazaTenu
COLMATIbHO-9KOHOMUYECKOi 3 PeKTHBHOCTH.
[nexuus/

10

I1CK-6.4, 3-3, 3-4, 3-5

Jq1.1
J2.1

1.11

CoBpeMeHHbIe 000raTUTEIbHbIE (aOPUKH

10

I1CK-6.4, 3-4

J1.1




AHaJn3 NPOCKTOB COBPEMEHHBIX 000TaTHTEIBHBIX
(abpuk. abpuKy A1 000TAIECHHS JKENE3HBIX Py
(AO «Kapensckuii okaTsimy, AO «Jlebenunckuit
T'OK», AO «Croitnenckuii 'OK», [TAO
«Muxaiinosckuit 'OK»). ®abpuku s oboramieHus
yrueit (O® "Hepronrpunckas" - pumman AO XK
"Sxyryromns", OD «llenTpasbHas (AHTPALUT)»).
Dabpuku s 060ranieHus MOTUMETAUTHISCKHX Py
(CIITOK «3pmauHaT»). Dabpuku 11t 000TraleHus
3os10TocoepKaMX pya (AO «AIaH3010TON).
Dabpuku st 000ranieHus alIMa30CoAePIKALIETro
coIpbst (AK «AJIPOCAY). ®abpuku mst
o0oramieHus1 FOPHO-XUMHYIECKOTro ChIpbst (AO
«Anatuty, CIT «Kamay).

[nexuus/

J21

1.12

CucTeMBbl ABTOMATH3HPOBAHHOTO
NPOeKTHPOBAHHS

Otansl npumeHeHus OBM npu aBToMaTu3anuu
HPOCKTUPOBAHHUS TOPHO-000raTUTEIBHBIX 0OBEKTOB:
CO3/JaHUe MaTEeMaTU4YeCKON MOJIeIM 00BEKTa, aHAIN3
BO3HHKAIOIIET0 IPH HCCIIE0BaHIH MaTeMaTHIECKOI
MOJIENH 3a/1a4, BEIOOP aJIrOPUTMA peLIeHHU,
HaIlMCaHHe IIPOrPaMMBbl, HCIIOIb30BaHHE
CHCTEMHOr0 00ecledeHus], IPOBEACHNUE PACIETOB U
aHaJIU3 Pe3yJIbTaToB.

Br100op nokazareneii A peaiu3anui CHCTEMHOTO
OITHCaHVS ITOCJIEIOBATEIEHOTO IPOSKTUPOBAHYIS:

— OCHOBHBIE TEXHOJIOTHUECKUE H TEXHUKO-
SKOHOMHYECKHE (B T.4. IPOTHO3UPYEMBIE)
HOKa3aTeny paboThI PEAIPUSITHS;

— TEXHOJIOTUYECKUE H TeXHUKO-D)KOHOMHYECKHE
HOKa3aTeNu paboThl OTAEIbHBIX LEXOB, IPEIeTIOB U
Y3I10B, KOPPEJISIUOHHO (PyHKIIMOHAIBHO CBS3aHHBIC
C OCHOBHBIMHU TE€XHOJIOIMYECKUMHU U TEXHHKO-
SKOHOMUUYECKIMH IOKa3aTeIsIMU;

— TEXHOJIOTHYECKHE H TEXHUKO-D)KOHOMHYECKHE
roKasaTenu paboTsl 000PYLOBaHMs, CBEACHHUS 110
COCTaBy 000pPYJOBaHUS;

— TOKAa3aTeNy CHCTEeMbI OOCITY)KHBaHUS 0 [IeXaM
(OCHOBHBIE U BCIIOMOTaTeNIbHbIE KPUTEPHHU, OOBEKTHI
PEMOHTA, YHCIICHHOCTb TeXHOJIOTHYECKOT0
HepcoHaa).

Craguy NIpoeKTHPOBAHUS IIPH HCIIOIb30BaHUHI
CAIIP. O6beM HCXOIHBIX JaHHBIX, HEOOXOIUMBIX
UL BBITOJIHEHUSI OTJEIBHBIX CTaJUH IPOEKTa:
nHdopmanronHas 6asa, coaepiKalias JaHHbIE 10
oKas3aTensiM paboThl AHCTBYIOMIX (HaOpHK,
MaTeMaTHdecKasi MOJIeNb, O3BOJLIOIast BRIOpaTh
aHaJIOT, COrTIaCOBaHME KPUTEPHEB ONTUMU3ALIUH.
Cocras CAIIP. [IpoekTupyrolye noACHCTEMBI:
TEXHOJIOTHYIECKOTO ITPOSKTUPOBAHIS,
SHEPreTUuecKoro NPOeKTUPOBAHMUS,
JIOKyMEHTHPOBaHHs, THQOPMALHOHHOTO MTOKUCKA.
KommnonenTsr CAIIP, nx Meroandeckoe
obecrieyeHne: MaTeMaTHYeCKoe, IMHTBHCTHIECKOE,
IPOrpaMMHOE, TEXHOJIOTUUECKOE,
HH()OPMaIOHHOE, OPTaHH3aI[HOHHOE.

[nexuus/

10

IICK-6.5, 3-1

J1.1
J21

1.13

Br100p KaueCTBEHHBIX U KOITMYECTBEHHBIX
nokasaTeseit o0orameHus
/mpakTuKa/

10

I1CK-6.4, ¥-1, ¥-2, H-3

Jq11
J2.1

1.14

Br10op 1 06ocHOBaHKE cXeM APOOICHHS U
M3METbUeHHs, pacueT 000pyIOBaHMs
/mpakTuKa/

10

I1CK-6.4, ¥-1, ¥-2, H-3

J1.1
J2.1

1.15

Pacder BoIHO-NIIITAMOBOH CXEMBI
/mpakTuka/

10

I1CK-6.4, ¥-1, ¥-2, H-3

J1.1
J12.1

1.16

Pa3paboTka KOMIIOHOBOYHOTO y3JIa:
TPOXOYEHHUE — IPOOIICHHE,
KJIacCU(pUKaINs — U3MeNbUCHNE
/mpakTHKa/

10

12

ICK-6.4, ¥-3, V-5, H-1
I1CK-6.4, H-2

J1.1
J2.1

1.17

Br10op u aHanm3 mokasaresei CHCTEMHOTO
ONHUCAHNUS MOCNEN0BATELHOCTH aBTOMATHIECKOTO
HPOEKTUPOBAHHUS

/mpakTuka/

10

IICK-6.5, V-1

Jq1.1
J21

1.18

TeXHNKO-?)KOHOMUYECKUI aHAIU3 KOHCTPYKTHUBHO -
KOMIIOHOBOYHBIX PEIICHUH
/npakTuka/

10

IICK-6.4, V-4

Jq1.1
J2.1

1.19

TeXHHUKO-IKOHOMUYECKOE 000CHOBAHKE:

10

T1ICK-6.4, V-4

J1.1




- 3aMKHYTOT'0 LIMKJIa POOJICHHMS, J2.1
- 3AMKHYTOT'O LIUKJIa U3MEIIbYCHHS.
/mpakTuka/

CamocrosiTeJibHasi padoTa CTyJIeHTa 10 180

Pabora ¢ JIeKIHOHHBIM MaTEepHAIIOM, IIOUCK U 0030p
JIUTEPATYpPbI U DJIEKTPOHHBIX HCTOUHHKOB 10 54 I1CK-6.4, 3-1-3-5, H-1
nH(OPMAIHMHU [0 TeMaM JIeKITHI

J1.1
J21

2.2

TeMsl U1 CAMOCTOSTENILHOM POPAObOTKU

1. Coneprxanue U 00beM IPOEKTHO-CMETHOH
JOKYMEHTaIlUH 110 CTaJusM IpoekTupoBanus: TOO,
TEXHUYECKHII IIPOEKT, pabOUHE YEPTEXKH, TEXHO-
pabounii IpOeKT

2. OCHOBHBIE IPUHIUITBI BEIOOPA, IOCTPOCHUS U 10 54 I1CK-6.4, 3-1-3-5
pacdera cXeM pyIONOArOTOBKU U 000ralleHusL.

3. OCHOBHBIE IIPUHIUIEI Pa3padOTKU FeHepaIbHOTO
IUIaHa 00OTaTHTENEHOH (paOpUKH.

4. AHanu3 NPOEKTOB COBPEMEHHbIX 000raTUTENIbHBIX
(habpuk.

Jq1.1
J21

BerinonHenne KypcoBoro npoexkTa 10 72 [ICK-6.4, ¥-3, V-5, H-1 J1.1
I1CK-6.4, H-2 Jd2.1

KoHnrtpoab 10 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

agprwbE

e

~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22,
23.

24,
25.

26.
27.
28.

KoHTpoabHBIC BONIPOCHI /ISl CAMOCTOATEILHON MOATOTOBKH K IIPOMEKYTOYHOM aTTeCTALUH
OCHOBHBIE BU/IbI TPOCKTHOH TOKyMEHTALMH. 3a/JaHie Ha IPOEKTUPOBAHHUE.

Copneprxanue THIIOBOTO IpoekTa. OCHOBOMOJIAraroIiue HCX0JHbIEe MaTepHalIbl I IPOSKTUPOBAHHUS.
MeToap! pelieHus TeXHUUECKUX 3a7a4 NPH IPOSKTUPOBAHNU. METOABI BAPHAHTOB U KCIIEPHUMEHTOB.
MeTobl aHAJIOTUH U JIOTHYECKUX pacCyKJIeHUH. MeTo1pl 3KOHOMHUKO-MaTeMaTHYeCKOr0 MOJCIHMPOBAHUS.
IIpoextHoe 3anmanme. TexHuueckuil mpoekT. PaGoumit mpoekT. TexHHKO-3KOHOMHYECKOE OOOCHOBaHHE
(T20).

OOmue cBeneHHA O KPUTEPHAX OLEHKH. D(PQPEKTUBHOCTH KallMTAIbHBIX BIOKCHHH. PeHTabembHOCTH
MPOU3BOJCTBA.

[NoxazaTeny MpoOU3BOAUTENEHOCTH TPYyJa U C€0ECTOMMOCTH MPOTYKIIUH.

OCHOBBI METOAMKH KOMIUIEKCHOM OLEHKH MECTOPOXKICHUI IOJIE3HBIX MCKONAeMbIX. YTO IpeacTaBiseT
€000} TeXHIKO-3KOHOMIUYECKoe o0ocHOBaHue (TD0)?

Kakue meTonpl peneHus 3a1a4d NPUMEHSIOTCS IPH IPOSKTHPOBAHUU?

MeToa ONTUMH3AIUK YPOBHS HCIOJIB30BAHUSA MECTOPOKACHUS.

dakTopsl, BIMSIOIINE HA BEIOOP MPOU3BOICTBEHHOI MOIIIHOCTH 000TaTHTEILHON (haOpHKH.

DaxTOPHI, ONPEENAIONINE BEIOOP TEXHOIOTUH 000TalleHHUS.

OcHOBHBIE TpeOOBaHUA K CTPOUTEIBHOHN 9acTH mpoekTa. OCHOBBI COCTABICHMS reHepanbHOro miaHa. Kak
MPOEKTUPYIOT FeHEPAIbHBIH IIaH M XBOCTOBOE XO3SIMCTBO Ha 000TaTUTENbHBIX (hadbpukax?

Konannun Ha MUHEpaIbHOE CBHIpBE.

Kak ompenenuts 9ucio HEOOXOAMMBIX M JIOCTATOYHBIX HMCXOJIHBIX IOKaszaTeled aJisl pacyera JIHOOOH
TEXHOJIOTHUECKOH cxeMbl obOoramenns? CKONbKO HEO0OXOJMMO 3HATh HE3aBUCHMBIX TEXHOJIOTHUECKHX
HoKasarese Al pacueTa IpoCTOro TPEXIPOTYKTOBOTO y3a?

B kakoM ciydqae HabIrO1aeTCs caMblil BRICOKHI KO3 (UIMEHT UCTIONb30BaHNs 000py10BaHHSA?

Kak BbImosiHsiercst  BbIOOp M pacueT cxembl apoOneHus? Kak BBIONHSAETCS BBHIOOP M pacyeT cxem
U3MeNbUeHUs U Ki1accuukamun?

HapucyiiTe nDpuUHIMNUANBHYI0 TPEXCTaAHANBHYI0 CXEMYy IPOEKTHO-KOMIIOHOBOYHOTO pELICHHS C
pa3AenbHBIMY ONIEpalUsAMHU IPOXOUEHHS B OCIETHEH CTaIUH.

HapucyiiTe nDpuUHIMNUANBHYI0 TPEXCTaAHANBHYI0 CXEMYy IPOEKTHO-KOMIIOHOBOYHOTO pEIIEHHUS C
COBMEIICHHBIMH OMEPAIMsIMA TPOXOYCHHUS B MOCIEAHEH CTaINN.

[Ipn BbIOOpE Kakoro oOOpyHOBaHWS, KaK NMPaBWIO, HE PACCUMTHIBAIOT YCTAHOBOYHYIO M MOTpPEOIsIEMYIO
MOIIIHOCTb, @ TaK)Xe YHCIO 000pOTOB?

YeM NMpUHIMIHMAIEHO OTINYAETCS MPOEKTHO-KOMIIOHOBOYHOE PEIEHHE KOPITyCOB KPYIHOTO JAPOOJIEHHS C
YCTaHOBKON KOHYCHBIX M IIEKOBBIX JIPOOHIIOK?

[epeuncnure oOmKe MPUHIMITBI IPOSKTHO-KOMIIOHOBOYHBIX PEIICHHUH 1IEXOB U OT/eNIeHNnH (abpuku.
Kakne ¢axropsl HeoOXOAMMO YUYWTHIBaTH NPH BBIOOpE MecTopacmoyioxkeHus ¢adpuku? Yro Ttakoe
Ko dumeHT 3acTpoiiku?

Ot Kakux (aKTOPOB 3aBUCHUT PEIICHUE Y3JI0B IpHUeMa PYIBI B IeXax MpHeMa pyabl?

Ot kxakux (paKTOpOB 3aBUCHUT KOMIIOHOBKA OTAENCHHH u3MenbuyeHus? IlpuBemawre mpuMepsl HMPOEKTHO-
KOMIIOHOBOYHBIX PEIICHUH OTACICHIA H3MEIIbYCHHS.

B kaxux ciydasix TomycKaeTcs KackaJHoe pelIeHre KOPITyCOB CPETHETO U MEIKOro Apo0IeHns?

Kakwue TpeboBaHm ciIeayeT YIUTHIBATh IIPH MPOSKTUPOBAHMY Iiexa (piorarm?

B 4yeM npeuMyniecTBO  YCTAHOBKM  Ha  COBpPEMEHHBIX  (abpukax  KpynHOraOapuTHOTro,




BBICOKOTIPOU3BOIUTEIILHOTO 000PYA0BaHUsI OOJIBIION e IMHUYHOW MOIIHOCTH?

29. B uéM OCHOBHOE Ha3HAYCHHE OMEPALIMI PYIOMOArOTOBKH IIPU 000TaCHUH Py 1?

30. B wem BBl BHIOHMTE DOCTOMHCTBA TPALHMIMOHHOIO CIIOCO0a PYIONOATOTOBKH IO CPABHEHHIO C PYAHBIM
CaMOM3MENbYCHHEM?

31. Kakme ¢akTopbl BIMSAIOT HAa BBIOOP MPOW3BOAWUTENFHOCTH OOOTAaTUTENHHON (GaOpWKHM TIpH IIaxTe MU
METaJUTyprHIeCcKOM 3aBojie?

32. Kax ycTaHaBIMBAaIOT MPOU3BOJUTEIHHOCTD U PEKUM PAaOOTHI OTJACIBHBIX IIEX0B U CEKIHI 000raTUTEIHHOH
(abpukn?

33. O0mme mNpUHLMIBI BHIOOPa W TEXHOJOTMYECKOTO pacyera OOOTaTHTENHFHOTO (OCHOBHOTO H
BCIIOMOTaTEIbHOT0) 000pYA0BaHUSI.

34. TpuHUMDBI pa3MelieHus 1 KOMIIOHOBKH 000pY/IOBaHHS B IIeXaX 000OraTHTEIbHOH (adpuku.

35. [IpaBuna NpOEKTHPOBAHWS BCIIOMOTATENBHBIX LEXOB W CIyXO0 (IIapoBOE€ M PEareHTHOE XO3SHCTBO,
PEMOHTHO-MEXaHMYECKUE MAaCTePCKHE, CKJIAJbl, aJMUHHUCTPAaTUBHO-OBITOBBIC MOMENIEHUS U T.J.)
oboraTuTenbHON (HaOpUKH.

36. U3 9ero cocToWT CBOAHBIM CMETHO-(MHAHCOBHIN pacder? Kak pacmpemersroT M MCYUCISAIOT 3aTPaThl 110
CTaThsIM CMETHOH KanbKysauu? [opsiiok cocTaBiIeHH CMETHOH KalbKyJISIHN.

KypcoBoii mpoekt o aucuuminHe «IIpoekTupoBanne 000raTuTeNnbHbIX GadpuKy SBIAETCS 3aBEPIIAOLINM ITAIIOM
TEOPETUYECKOT0 H3yUECHHSI OCHOBHBIX Pa3JelioB MPEIoJaBaeMON TUCIUIUIMHE K OJHOBPEMEHHO CITY)KUT OJHUM M3
METOZOB KOHTPOJIS 3HAHUI CTYJCHTOB.

Tembl 17151 KypcOBOI'O MPOESKTHPOBAHHS:

1) Pa3paborarh npoekT oboraturenbHON GadpHKH MO nepepadoTKe anaTHTOBBIX Pyl XUOMHCKOTO MECTOPOXKICHHSL.
2) Pa3paboraTh MPOEKT 000TaTUTEIbHOM (haOpuKu 10 mepepaboTKe XBOCTOB KeJIE30PYTHOTO POU3BOICTBA
Kosnopckoro ['OKa.

3) Pa3paboraTh MpOEKT 000TraTUTEIbHOM (haOpHKH MO mepepaboTKe MEIHO-HUKEICBBIX Py KIaHOBCKOTO
MECTOPOXKICHUSL.

4) Pa3zpaboTtaTh MpoeKT 000raTUTENHFHON (padpHuKH Mo mepepadoTKe XBOCTOB AlTATHTOBOTO TIPOM3BOJICTBA C
HOJTy4eHHEeM He()eITMHOBOTO U c()eHOBOTO KOHLICHTPATOB.

5) Pa3paborarh npoekT oboratutenbHol Gadpuku mo nepepaboTKe Keae3ucThiX KBapuToB KopoOKoBCKOro
MECTOPOKICHHS.

[Ipw BBITOJTHEHNH NIPOEKTA MEPE CTYICHTOM CTOST CIECAYIOIINE 3aJaUun:

1. OTpa3uTh pa3BUTHE JaHHON OTPACIH NPOMBIIIJICHHOCTH Ha COBPEMEHHOM JTalle, 3HAYCHUE U NEePCIIEKTUBEI
pa3BUTHs 00OTAIICHHS.

2. B xpaTkoii XapakTepUCcTUKe 00OTaleHUs PYAbl IPUBECTH IPAHYJIOMETPHYECKUI COCTAaB Py/ibl, HOCTYMAIOIIEH B
OTZEJIeHHE U3MEJIbUYCHUS, U XapaKTEPUCTHUKY BEIIECTBEHHOTO U XMMHUYECKOTO COCTAaBOB pyibl. HeoOXxoaumo Taxske
MPEICTaBUTH TaOIHUIIBI (MJIM KPUBBIE) CHTOBOTO COCTaBa, a TAKKe JaHHBIE MHUHEPAJIOTHYECKOT0 COCTaBa 1
XUMHMYECKOTO aHaJIM3a; OCHOBHBIE (PU3MUECKHE CBOICTBA PyAbl U MHHEPAJIOB.

3. BeiOpath 1 000CHOBAaTh CXEMBI U3MENBYCHNUS, KiIaccu(pukanuu u odorameHus. Pazpaborath (BEIOpaTh)
MPaKTHIECKNE CXEMBI, IPUMEHEMBbIE /ISl 000TaIleH s 33/1aHHOTO THIIA PYAbI Ha aHAJIOTHYHBIX 00bekTax. JlaTe
KpaTKOE ONHMCaHUE W PUBECTH PUCYHOK NPUHSATON CXEMBI; yKa3aTh TEXHOJIOTHUECKHE ITOKa3aTesIn 00orameHus.
Heo6xoanmo 060CHOBATH 11€1ec000pa3HOCTh TPUMEHEHHS BEIOPAHHOM CXeMbl 000TaIeH s, ITyTeM €€ CPaBHEHUS C
HECKOJIbKUMH JIPYTUMH TEXHOJIOTHIECKUMH CXEMaMH C YKa3aHHEM HX HEJIOCTATKOB M NPEUMYILECTB. Y UHTHIBAs
CII0)KHOCTh CPAaBHEHHS BCEX BapHaHTOB, MOJKHO OTPAHUYMUTHCS CPABHEHUEM JIBYX-TPEX BapUAHTOB CXEM.
O1eHNUTh BETHYMHY BKPAIUICHHOCTH MOJIE3HBIX MUHEPAJIOB U XapaKTep UX MIPOPACTaHMS U UX BIHSHHE Ha BBIOOD
CXeMbI 00OTalleH s, B YaCTHOCTH, Ha BBIOOP YHUCIIa CTaaui 00OTaICHHUS.

PaccMoTpeTs cIOCOOHOCTh MUHEPATIOB K NIEPEU3MENbUCHHIO B OIIJIAMOBAHHIO, YTOOBI 0OOCHOBATH YUCIIO CTaIuN
oOoraIeHus ¥ TUIT BRIOMPaeMOro 000pyI10BaHHUS.

BrIOpaTh KaueCTBEHHYIO CXeMy 00OTralleHusI.

4. IlponsBecTn pacyeT KaueCTBEHHO-KOJIMYECTBEHHON CXEMBI.

5. BbIIOMHUTH pacyeTr BOJHO-IIJIAMOBOM CXEMBI.

6. BeiOpatp 1 paccuntaTh OCHOBHOE 000pYZOBaHHE.

7. KpaTko onmcatb MeTO/IbI ONIPOOOBaHUS M KOHTPOJISI TEXHOJIOTHYECKOTO MPOLEcca ¢ HCII0JIb30BAHUEM CPEJICTB
aBToMarm3anuu. Cieayer TakKe KpaTko ONUCATh anmaparsl (YCTaHOBKH), TPUHSATHIE JIsl BCIIOMOIaTeIbHOTO
KOHTPOJISl ¥ PETyJIMPOBaHNSI OCHOBHBIX ITaPaMETPOB TEXHOJIOTUYECKOTO ITPOIIecca 000TalieHHs.

8. M310>XnTh OCHOBHBIE MEPOIIPHUATHS 110 TEXHUKE O€30IIaCHOCTH, HAIIPABJICHHBIC HA CHUKEHUE YPOBHS
TpaBMaTH3Ma, yIy4IIeHUs] CAHUTAPHO-THTHEHNYECKUX yCIOBUH Tpyda paOOTHUKOB U Ap. (OTpaXKACHUS,
obecrieueHne 6€30IIACHOCTH ITyCKa arperaToB W MAaIllH, 3allIUTa OT IMOPAXECHUS IEKTPUIECKUM TOKOM, YCTPOICTBO
BEHTHJISIIIMY, OCBEIIECHHS, 3aIUTa OT ITyMa W BUOPAIIUN, MEPONIPHUATHS TI0 O0phOE ¢ 3aMbUICHHOCTHIO U T.11.).
O6patuts 0co00e BHIMaHHE HA COOJIIOJICHNE TIPOTHBOIIOKAPHBIX MEPOTIPUATHI U KPAaTKO OMHCATh UX.

9. IlpencTaBUTh TEXHUKO-IKOHOMHUYECKHE ITOKA3aTeIN PabOThI MpeaupusaTHs (1iexa, OTACICHIS).

3TOT BOIpOC pa3padaThiBaeTCs COKPAIIEHHO U BKJIIOYAET B Ce0s JIBE YaCTH: OPTaHHU3aALMIO IPOU3BOJICTBA U
SKOHOMUKY NPOH3BOJCTBA.




KypcoBoii IPOEKT BEINOIHAECTCS 110 THIIOBOMY 3aJaHHIO B COOTBETCTBUH C METOANYSCKUMH YKa3aHUSAMH
npenoaaBaTels. Tema MpoeKkTa — CIPOEKTUPOBATE 000TaTUTENbHYIO (GabpuKy miist pya (yriei) JaHHOTO
MeCTOpOXIeHUs. B 3a1aHuy yka3bIBaeTCs CPOK CIau¥l CTYJCHTOM 3aKOHYEHHOTO IIpoeKTa. MIcXoqHbIe TaHHEIE,
BbIJIaBacMEbI€ MIPETIoIaBaTelieM, CICAYIOIIHE: a) MPOM3BOIUTEIHLHOCTh (habpuKH 1Mo pyze (yrimro, craHiy) Q; 6)
HOMHHAJIbHAs KPYITHOCTh KyCKOB B HCXOAHOI pyne DH; B) XapakTepHCTHKA KPYITHOCTH MMUTAHUS IO IUTIOCY»,
COCTaBIICHHAs B HOJISIX OT DH.

Ilepeyenb padoT, BHINOJIHSIEMbIX B IpoLiecce M3Y4YeHHs JMCUUILIUHBI (MoayJs, npakTuku, HUP)

1. TIlIpaxTtudeckue pabOTHI B cEMECTpe
2. KypcoBo#i mpoekt

OueHovHble MaTepUAJIbI (OLIEHOYHbIE CPEACTBA), HCMOJb3yeMble ISl IK3aMeHa

DK3aMCHAIMOHHBIN OWJICT BKJIFOYAET B ce0sl 2 BOIpOCa U3 YCTAHOBJICHHOTO MEPEYHS MO TeMaM, U3JIOKCHHBIM B 4
pasnene ganHoi PII/I.
Bunets xpaHsaTcs Ha kaQenpe U YTBEPKICHBI 3aBEAYIONINUM Kadeapon

MeToaMKa OLEHKH Pe3yJIbTATOB 00yUeHHs 10 JUcCHHILINHE (MoayJio, npakTuke, HUP)

e TpebOoBaHMS K OIICHUBAHUIO B COOTBETCTBUH ¢ y4eOHBIM TuTaHOM: 3K3aMeH B 10 cemectpe.

e Cucrema OICHMBAaHUS, WCIONB3yeMas IperojaBaTesieM A TEKymed omeHKH ycmeBaemoctu B 10
ceMecTpe - 0aNTbHO-PEUTHHI OBasL:
- mocereHue 3auatuid — 1 6ann 3a 1 3ansTue (Bcero 18 neknHOHHBIX 3aHATHIT), HTOTO He Oostee 18 Gamios;
- BBIMOJIHCHHE MPAKTHYSCKUX paboT, Bcero 7 paboT B cemectpe, pabotsr 1.13, 1.14, 1.15, 1.17, 1.18, 1.19
o 5 6amos, padora 1.16 — 12 6awios, uroro He Oosee 42 6aUIOB;
HUTOT'O ue 6onee 60 6a1OB B cemecTpe.

e  VcroBHeE 0ITycKa K 9K3aMeHY IO AMCIMIUINHE — HaJIMYue He MeHee 33 0aioB ceMecTpOBOM paboThL.

e Meroauka pacuera OIICHKH Ha 3K3aMeHe.

e  OrtBeT Ha 3k3aMeHe oneHuBacTcs B 40 0amioB. Kputepuu onpeaeneHust OICHOK Ha SK3aMEHE U3JI0KEHBI B
pasgene 5 IlonoxkeHUs 0 MpoMeXyTodHOU arrecTanmnu cryaeHToB ®TAOY BO HUTY «MUCuC» (11
239.09-14)

6. YA EBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUITIJIMHBI
MOAYJIA, MIPAKTUKH, HUP)

6.1. Pexomenayemasi Jureparypa

6.1.1 OcHoBHas JuTeparypa

Oo603Ha4eH ABTOpBI, 3arnaBue Bubéaunoreka H3parenncTBo,
ue COCTABUTEJH roj
J1.1 Pasymos, K.A. | [IpoextupoBanue HTb I'd HUTY MUCuC M. : Henpa,
o0oraTuTeNIbHBIX (PabpUK : yued 1982 . -518c.
6.1.2 lonoJIHUTEIbHAS JIUTEPATYpPA
Oo603Ha4eH ABTOpBI, 3ariaBue Bubéaunoreka H3parenncTBo,
ue COCTABUTEJH roj
JI2.1 ABIIOXUH, OCHOBBI 00OTAIICHHS YHuBepcureTckas Mocksa :
B.M. [IOJIE3HBIX UCKONIAEMBIX: oubmmoreka ONLINE I'opnas xHura,
yueOHHK [Uist By30B : B 2-x T. T. URL: 2008.
1. O6orareHue Moye3HBIX https://biblioclub.ru/index.php?p
HCKOITAEMBIX age=book&id=100028
6.1.3 MeTtoanueckue MaTepuaJbl
O06o03HaueHN ABTODBI, 3arnaBue Bubnmmoreka W3nmarenscTBO, TOI
e COCTaBUTEI
u
J13.1
6.2. IlepeueHnb pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH «AHTepHET)
01 www.google.ru
22
33

6.3. IlepevyeHb NMPOrpaMMHOro odecrevyeHust

6.3.1 JlonoJiHuTeIbHASI TEXHHYECKAsl JOKYMeHTAlMs1/MH(popMaus

I 1 |

6.4. Hepe‘leﬂb l/lH(l)OpMallHOHHl)lX CIIpaBOYHbLIX CUCTEM M l'lpO(l)eCCPlOHaJ'll)Hl)IX 0a3 JAHHBbIX

nil



https://biblioclub.ru/index.php?page=book&id=100028
https://biblioclub.ru/index.php?page=book&id=100028
http://www.google.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

7.1 Ayn. 114. JlekunoHHas ayaAuTopusi. AyTUTOPHUS AJIS IPAKTUUSCKUX 3aHATUI
[Tepeuenb ocHOBHOTO 000PYOBaHUS, y4eOHO-HATIISHBIX IIOCOOMI:

1. KomMmnexT MyIbTUMEIUIHOM annapaTypsl:

— CUCTEMHBIH OJIOK 1 MOHHUTOP;

— MynsTuMenua-npoektop BENQ u skpan.

2. KommiekT yaeOHoit Mmebenu Ha 60 mocaqoqHbIX MECT.

ITporpammHOe obecniedeHue:

— WinPro 10 SNGL Upgrd OLP NL Acdmc;

— Office Professional Plus 2016 RUS OLP NL Acdmc

8. METOAMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA 11O N3YYEHUIO JUCHUIIJIMHBI

Metoauyeckue peKOMEHIAIMY [0 OPraHU3aIMK PabOThl CTYACHTOB BO BpeMsl IPOBEACHHUS JIGKLIMOHHBIX 3aHATUI

B xonxe nmekmnmii mpenomaBaTenb M3AracT W pa3bsACHAET OCHOBHBIC, HAHOOJIEE CIIOKHBIC MOHATHS TEMBI, a TaKKe
CBSI3aHHBIC C HEH TEOPETHUECKHE M IPAKTHYECKHE NMPOOIEMBI, TaeT PEKOMEHJAIMM Ha CEMHHApPCKOE 3aHATHE W
YKa3aHUsI Ha CaMOCTOSTEIbHYO paboTy. 3HAKOMCTBO C JUCLUIUIMHON MPOUCXOANT yXKE Ha MEPBOH JICKINH, TAE OT
CTyZIeHTa TpeOyeTcsi HEe IPOCTO BHUMAHHE, HO M CaMOCTOsTeNbHOe odopmieHne KoHcmekra. [Ipm pabore c
KOHCIIEKTOM JIEKIMI HEOOXOJMMO YUYUTHIBATH TOT (DakTOp, YTO OAHM JIEKIMU AAIOT OTBETHl Ha KOHKPETHBIC
BOIIPOCHI TEMBI, APYTHE — JIUIIb BBIBISIOT B3aUMOCBSI3H MEKAY SBICHUSIMH, IOMOTast CTYACHTY MOHATH I'TyOMHHbIE
IMMPOUECCHI PA3BUTHA U3yda€MOro MpeamMeTa Kak B UICTOPUU, TaK U B HACTOALICEC BPEMH. KOHCHCKTHpOBaHI/IC J'IeKI_[I/Iﬁ
— CIIOXHBIA BUJ BY30BCKOW ayJIMTOPHOW PaOOTHI, MPEIIoJIararoliii HHTEHCHBHYIO YMCTBEHHYIO NESTEIbHOCTh
cTyaeHTa. KoHCHEKT sBnsgeTcs MOJE3HBIM TOIJa, KOI/la 3allCaHO caMoe CYIIECTBEHHOE M CAETAHO 3TO CaMHUM
oOyuaromumcs. He Hamo cTpeMHTBCS 3amucaTh JTOCIOBHO BCIO JIEKIMIO. Takoe «KOHCIEKTUPOBaHHE» MPUHOCHUT
Ooublie Bpena, 4eM moiib3bl. LlenecooOpa3Ho BHauale MOHATh OCHOBHYIO MbICIb, U3JIaraeMylo JISKTOPOM, a 3aTeM
3amucath ee. JKenaTenpbHO 3alMCh OCYIIECTBISATH Ha OJHOW CTPAaHUIIEC JMCTA WM OCTaBIAS TOJIS, Ha KOTOPBIX
MO37]HEE, INIPU CAMOCTOSATENBHOW pabOTe ¢ KOHCIEKTOM, MOXKHO CHAEJNaTh JONOJHHUTENbHBIC 3allUCH, OTMETHTH
HETIOHSATHBIE MECTA.

KoHcnekT neknnu irydine moapasfelsiTh Ha IyHKTBI, COOMIOasi KpPacHyI0 CTPOKY. DOTOMYy B OOJBIION cTemeHH
OymyT crocoOCTBOBaTH BOIPOCH! IUIAHA JIEKIUH, IPEUIOKeHHBIE TpenogaBaressiM. Ciaeayer oOpamaTh BHUIMaHUE
Ha aKLCHTHI, BBIBOJBI, KOTOPHIE JETAET JIEKTOP, OTME4as HanOoJee Ba)KHbIC MOMEHTHI B JICKI[HOHHOM Marepuale
3aMEYaHUSAMH «BaKHOY», «XOPOIIO 3alIOMHUTE» U T.I. MOXKHO JieflaTh 3TO U C MOMOIIBIO PAa3HOLBETHBIX MapKepoB
WIM pyd4eK, NOAYEepKUBas TEPMHHBI W onpeneneHus. llerecooOpasHo pa3paboTaTh COOCTBEHHYIO CHCTEMY
COKpaieHuii, abbpeBuatyp u cuMBOJIOB. OMHAKO TNpU JanbHeWmed paboTe ¢ KOHCTIEKTOM CHMBOJIBI JIy4Yllle
3aMEHUTH OOBIYHBIMH CJIOBAMU JUIA 6I)ICTpOl"O 3PUTECIIBHOI'O BOCIIPUATHA TCKCTA. PabGotas HaJ KOHCIICKTOM J'IeKL[PIfI,
BCerja HeoOXOJMMO HCIIONb30BaTh HE TOJBKO YYeOHMK, HO M Ty JHTEpaTypy, KOTOPYIO JOMNOJHUTEIBHO
peKoMeHI0Bal JieKTop. MIMEHHO Takas cepbe3Has, KpONOTJIMBas padoTa ¢ JEKIMOHHBIM MaTepPHAJIOM MO3BOJIUT
rryOOKO OBJIAJIETh TEOPETHUECKUM MAaTEPHAIIOM.

Mertoanueckne peKOMEHJalluH M0 TIOATOTOBKE K MPAKTHYECKUM 3aHATHAM

[IpakTHueckne 3aHATHA 3aBEpIIAIOT W3ydeHHWE HauOOJIee BaXKHBIX TeM ydeOHOW nucuuruinHbl. OHHM CIyXaT Ui
3aKpeIUICHUsT W3Yy4eHHOTO MaTepuaja, pa3BUTHS YMEHHH M HaBBIKOB ITOJIOTOBKH JIOKJIAIOB, COOOIICHHUH,
NPUOOPETEHNs OIBITA YCTHBIX ITYOJNWYHBIX BBICTYIUICHHH, BEACHHS JUCKYCCHH, apryMEHTAllMM W 3allUThI
BBIJIBUTAEMBIX TIOJIOKEHHH, a TakXe I KOHTPOJIS IpernojaBaTeleM CTENEHHU MOATOTOBICHHOCTH CTYAEHTOB IO
n3ydyaeMoi gucuuiuiiHe. IIoAroTOBKY K KaKAOMY TNPAKTHUECKOMY 3aHATHIO CTYIEHT JODKeH HadaThb C
O3HAKOMJIEHHUS C IUIAHOM NPAKTHYECKOTO 3aHATHSA, KOTOPHIH OTpaskaeT COJAEp)KaHHE INpeIoKeHHOW TeMmbl. B
npolecce MOJArOTOBKM K IMPAaKTHYECKUM 3aHSATHSM, CTyJeHTaM Heo0XoauMo oOpaTuTh 0co00e BHUMaHUE Ha
CaMOCTOSATENIFHOE M3yYeHHE PEKOMEH/IOBAHHOM JHUTEpaTyphl. B Hauame 3aHATHH 3a7aTh MPENoaBaTell0 BOPOCHI
M0 MaTepuaiy, BBI3BaBIIEMY 3aTpPy[HEHHS B €0 NMOHMMAaHWM M OCBOCHHWHM NPH PEUICHUH 3ajad, 3aJaHHBIX IS
CaMOCTOATENBHOrO pelleHus. Ha 3aHaTun HeoOX0ANMO JTIOBOANTH KaXJ0€ 3aJlaHue JI0O OKOHYATEJIILHOTO PELICHUs,
JIEMOHCTPHPOBATh IIOHUMAaHUE MPOBE/ICHHBIX PAacueTOB (aHAIU30B, CUTYaIMi), B Cllydae 3aTpyIHEHUH 0OpamaThes
K npernofasartento. CTyaeHTaM, NPOIYCTHBIIMM 3aHATHS (HE3aBHCHUMO OT NPHYMH) WM HE IOATOTOBHBIIMMCS K
JAHHOMY TIPaKTHYECKOMY 3aHSATHIO, PEKOMEHAYeTCs OOpaTHThCS 3a KOHCYJIbTallMel K IpenojaBaTelio |
OTYHTATHCSI MO BHITIOJIHEHHIO 33/IaHHH.
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