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PABOYAS [TIPOT'PAMMA NUCLHUIIJIMHBI (MO JIST)

T'PABHTAIJUOHHBIH METOJ O5OT ALLJEHHS

Hanpagnenue noarotoBku (CrennaTbHOCTb)
21.05.04 T'oproe meno

Hanpasnennocts (npoduis/crenuanusanus) mporpaMmbl
Oboratenne nojie3HbIX HCKONAeMbIX

YpOoBeHb BBICLIEr0 00pa3oBaHKs - CHIEIHATUTET

Dopma 00yuerus
3a04Hast

Wucturyr/ gakynsrer  MHCTHTYT rOpHOrO Aea M TpaHCIopTa

Kadenpa ["eonoruu, MapKIIeHIepCKOro Jeia i 060raleH s M0JIe3HbIX
HCKOTIaeMBIX
Kypc 4
Maruuroropcx

2025 rox



Pa6Gouast mnporpamma cocrasieHa Ha ocHose @PI'OC BO - crmeumanurer mo
crermansHocts 21.05.04 TopHroe neno (npukas Munobprayku Pocenn ot 12.08.2020 r. Ne 987)

PaGouast mporpamMma paccMoTpeHa u 0100pena Ha 3aceanuyu kKadenpsr ['eonornu,
MapKILeiIepeKoro Jesa 1 000raIeH s MOJIe3HbIX HCKOMaeMbIX

27.02.2025, nporokon Ne 4 %
3as. kadeapoit W.A. T'puiun

7

PaGouas mporpamma ono6pena Meroxuueckoit komuccueit WUIIuT
07.02.2025 r. mpotoxon Ne 4 =k

[Tpencenarenn T N.A. IlbrTanes

PaGouast mporpamMma cocTaBjieHa:
nouent kapeaps! kapenpsr 'MJIuOIH, 1okT. TexH. HayK

%// O.E. I'oproea
/4

Penensent:
penymui crenpaniuctT OO0 «YpanxuMcepBHC» , KA. TEXH. HayK

%’f B.I1I. lansimoB




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro Jiena U 000TralieHUs

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A.?pI/IHH/IH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

«["paBUTAIIMOHHBIN METOJT 0OOTAIICHUS SBISICTCS: PA3BUTHE Y CTYICHTOB JIMYHOCTHBIX
KadecTB, a Takke (OpMHUpOBaHHE MPOGECCHOHANBHBIX KOMIIETCHIIMA B COOTBETCTBHUU C
tpedboBanusiMu OI'OC BO no cnenmansHocTH 21.05.04 T'opHOe aeno (OOoraiieHne mojie3HbIX

HCKOITAeMBbIX ).

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunnuua ['paBUTallMOHHBIA MeTOA OOOTalleHHUs BXOJUT B 4acTh y4yeOHOIO IIaHa
dbopMUpyeMyI0 yYaCTHUKAMHU 00pa30BaTeIbHbIX OTHOIIEHUH 00pa30BaTeIbHOM MPOrPaMMBI.

Jns  wu3ydeHWs  AMCUMIUIMHBI ~ HEOOXOIuUMBI  3HaHUS  (YMEHHUS, BIaJCHUs),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

[Tpuxnannas MexaHuka

duzuka

OOGorareHue moJIe3HbIX UCKOITAaeMbIX

Jlpo0GreHue, u3MeabueHUE U TPOXOYCHUE

Ou3NYECKUEe METOBI U3YUCHUS TOJIC3HBIX NCKOMIAEMBIX

3uanus (yMEHUs, BIJCHUS), TOJyUYEHHbIC IPU U3YUYCHUU JAHHON TUCHUILUIMHBI OyIyT
HEOOXOUMBI JJIsl U3YYCHHS] TUCIUTUTAH/TIPAKTHK:

[Tpou3BoICTBEHHAS - IPEATUIUIOMHAS TIPAKTHKA

[ToaroToBka K ciaye U cjaya rocyJapCTBEHHOTO 3K3aMeHa

TexHOMOTHS 000TANIEHUS TIOJIE3HBIX UCKOTTIAEMBIX

BcnoMoratensHbie poIecchl

[IpoekTupoBaHue 000OTaTUTENBHBIX (hadbprK

UccnenoBanue pya Ha 000raTUMOCTb

3 Komnerenuuu o0yyaromerocsi, popmupyembie B pe3yJjibTaTe 0CBOCHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYEMbIe Pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHus AUCUMIUIUHBI (Moaynsi) «['paBUTalMOHHBIA  METOJ
oOorarieHus» o0ydaroluics J0KeH 001a1aTh CIEAYIOIMMU KOMIETCHIIUSIMHU:

Kon nnaukaropa

I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

[IK-3 CnocobeH ocCylecTBIATh TEXHUYECKOE PYKOBOACTBO paboTamMu MO OOOTalIeHUIo
IMOJIC3HBIX HCKOIACMbIX W TIIOATOTOBKE CBIPpbA K O6OFaHIeHI/II-O, BI)I6I/IpaTI> TEXHOJIOTHUIO
O60FaHl€HI/I$[ " paCCUUThIBATH HCO6XOI[I/IMBIC TCXHOJIOTHUYCCKUC MMApaMETPhI

[1K-3.1 Omnpenensier opraHU3allMOHHbIE M TEXHUYECKHE MEpPHI MO BBINOIHEHHUIO
MPOM3BOJCTBEHHBIX  3aJaHUl B OTHENEHMUSIX  BCIIOMOTATENIbHBIX,
MOJIFOTOBUTENILHBIX U OCHOBHBIX OIEpalyii 1o nepepaboTKe ChIpbs

I1K-3.2 Kontponupyer BeaeHue mporecca NepepadOTKU ChIPbs, OpraHU3yeT
O0e3omacHyro  paboTy  mepcoHasa  OOOraTUTeNnbHBIX  (Gabpuk U
JPOOUITBHO-COPTUPOBOYHBIX YCTAaHOBOK

I1K-3.3 OnTumusupyer  peXkuMbl  pabOThI o0opynoBaHus, HCIIOJIb3YS

TCOPCTUUCCKHUE OCHOBBI METO/IOB O6OFaI]_[eHI/I$I TTOJIE3HBIX UCKOITA€MBbIX




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHuIl 216 akaa. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 20,7 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHeayauTopHas — 4,7 akaJ. 4acoB;

— camocTosTenbHas pabora — 186,6 akaj. 4acos;

— B popme npakTudeckoil moarotoBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

®dopma aTTecTalyy - IK3aMeH, KypCOBOU MPOEKT

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKaJl. yacax o U KOHTPOJIS
Paszen/ Tema 2 (B axan ) £EB y P Kox
> 8 © | camocrosTenbHON |  yCIIEBa@MOCTH H
JUCLUATUINHBI N £ © . | xommerenyu
O & padoThI TIPOMEKYTOYHOMH
na6. | mpaxt. [ € &
Tlek. 2'g aTTecTaluu
3aH. 3aH. | U &
1. Pa3nen «Teopernyeckue
OCHOBBI I'PaBUTALIMOHHBIX
MPOIIECCOB)»
CamocTosiTenbHOe .
1.1 «OO6muwue cBeneHus o HEVICHIC YceTHblit onpoc.
IPaBUTAIL[IOHHOM METOJIe yreny 3amura
yaeOHOW 1
oborarieHus, ero poJii B 2 10 HAVAHOI 1a00paToOpHBIX TIK-3.1, TIK-
OIIN. Knaccudpuxanus J]I/ITC}II):Typr pabor. 3.2, TIK-3.3
rpaBUTAMOHHBIX ’ IIpoBepka pemenus
P 1 Pemienue poBepia p
MIPOLIECCOBY» JIOMAITHUX 327124
JIOMAIIHUX 33/1a4.
CamocTosiTenbHOe .
VYerHbii onpoc.
. U3yUYeHHE
1.2 «CsoiicTBa MHHEPAJIOB . 3amura
N yuebHOI
U CBOWCTBaA Cpef, N 1ab0paToOpHBIX TIK-3.1, TIK-
6 HAYYHOM
UCIIOIb3YEMBIX B pabor. 3.2, TIK-3.3
IPAaBUTALMOHHOM METOJE» JMTEPATYPEL. IIpoBepka pemeHus
p Pemenue
JIOMAIIHUX 33734
JIOMAIIHUX 33/1a4.
4
CamocrosTenpHOE
U3yucCHHE
4eOHOH U .
Y o VYerHbI onpoc.
HAY4HOMU
1.3 «O6mme JITEepaTyphl 3amrra
: PaTYpEL. 71a00paTOPHBIX IK-3.1, IK-
3aKOHOMEPHOCTH JBMKCHUS 1 7,7 Iloaroroska
pabor. 3.2, TIK-3.3
3epeH B Cpeiax» JTa00paTOPHOMY
IIpoBepka perieHust
SATBITHIO. OMAIITHUX 337189
Pemenue A A
JIOMAIIHUX 33/1a4.
CamocrosTensHOe YcTHBI onpoc.
1.4 «PaBHOMmagaromue H3y4eHUe 3ammra
N [K-3.1, I1K-
3epHa, KO3 ULHEHT 1 7 yueOHOI 1a60paToOpHBIX 32 [K-3.3
PaBHOMAIAEMOCTH HAYYHOM pabor. B '
JUTEePaTypPBI. IIposepka




IToaroroBka
nabopaTopHOMY
3aHATHIO.
Pemenue
JIOMAIIHUX 3a]a4.

peleHus
JIOMAIIHUX 33734

CamocrosTensHoe
H3y4YeHHe
yueOHOH u VerHslii onpoc.
Hay4HOU 3amura
1.5 «CrecnenHoe najeHue 7 JUTEePaTypPHI. n1abopaTopHBIX TIK-3.1, TIK-
T [MoaroroBka pabor. 3.2, TIK-3.3
nabopatopHoMmy | IIpoBepka pereHus
3aHSATHIO. JIOMAIIHUX 3a/1a4
Pemenue
JIOMAIIIHUX 3a/1a4.
HWroro no pazaeny 37,7
2. Paznen «['mapaBnmaeckast
KJacCHPUKAIIS
CaMmocrosTensHoe
n3ydeHue
yueOHO# 1 YCTHBIH ompoc.
2.1 «Hasnauenue u obyacTn HayJHOU 3amura
MIPUMEHEHUS 9 JIUTEPATYPHI. 71a00paTOPHBIX IIK-3.1, IIK-
TUAPABINYIECKON IMoaroToBka k pabor. 3.2, TIK-3.3
KJ1acCU(pUKALUN» nabopaTtopHoMmy | IIpoBepka perieHus
3aHATHIO. JIOMAIIHUX 33/1a4.
Pemenne
JOMaIIHUX 3a1a4.
CamocTrosTenpHoe
n3ydeHue
eOHOM 1 VYerHbii onpoc.
2.2 «'mppaBnuueckas i o P
HayJHOU 3amura
KIaccuuKanus moj
o JIUTEpPaTyphL. 71a00paTOPHBIX IK-3.1, IK-
JeWCTBUEM CHIIBI TSDKECTH. 7
IMoaroToBka k pabor. 3.2, TIK-3.3
I'mapapnuaeckue
naboparopHomy | TIpoBepka peuieHus
KIIaccu(QUKaToOpbD)
3aHSTHIO. JIOMAaITHUX 3a1ad.
Pemenne
JOMaIIHUX 3a1a4.
CamocrosTensHoe
n3ydeHUe
eOHOM 1 VYcerHbIl onpoc.
2.3 «Kmaccudwukanus B oue ya . P
. o Hay4HOU 3amura TIK-3.1, TIK-
TEHCTBUS IEHTPOOESIKHOM 7
IR JIUTEPATYPHI. nabopaTopHBIX 3.2, TIK-3.3
IMonroroska pabor.
nabopaTopHOMY
3aHATHIO.
HWroro no pazaeny 23
3. Pa3nen «OOGoramieHue B
TSDKEJIBIX Cpeliax»
CamocTosaTenbHOoe
U3y4YCHHE .
YIeHy VYcrHBI ompoc.
yueOHOIt n
3.1 «O6mume cBeneHust 00 . 3ammra
Hay4YHOU
000TaIIeHUH! B TKEIBIX nabopaTopHBIX IK-3.1, TIK-
7 JIUTEPATYPBI.
cpenax. Buabl TsoxemnbIx pabor. 3.2, TIK-3.3
o Iloaroroska k
CpeX M UX CBOHCTBa» IIpoBepka pemeHust
1a60paTOpHOMY

3aHATHIO.
Pemenue

JOMallHUX 3a1a4.




JOMAalIHHUX 3aaa4.

CamocrosTenpHOe
n3yvdeHune
3.2 «KoHcTpyKIMU U yueOHOil u VYcTHbIi onpoc.
00J1acTh IPUMEHEHUS 5 Hay4YHOU 3amuTa IK-3.1, IIK-
anrmaparos Juisl 00OTaleHus JUTEPaATYpBHI. 11a00paTOPHBIX 3.2, TIK-3.3
B CYCIICH3HAX)» IonroroBka pabor.
nabopaTopHOMY
3aHSATHIO.
CamocrosTenpHOe
n3yvdeHne
3.3 «[IpuroroBnenue u yueOHOM U VYerHbi ompoc.
pereHepanys CycreH3uu. 5 Hay4YHOH 3amura MK-3.1, TIK-
IIpaxTuka oboramieHus B JUTEPATYPBHI. 11a00paTOPHBIX 3.2, 1IK-3.3
CyC-TICH3USAX» IMonroroBka pabor.
nabopaTopHOMY
3aHATHIO.
HWroro no pazaeny 17
4. Paznen «['mapaBnudeckas
OTCaJKa»
CamocrosTenbHOe
U3y4YeHHE
4.1 «O61wite TOHSTHS 1 yqe6H0171u1/1 VYcTHbIii onpoc.
HayqIHOU 3ammura [IK-3.1, TIK-
TEPMUHOJIOTHUS, THIIOTE3bI 8
orcain. LIHKIT! OTCATKI JUTEPATYPHI. 1ab0paTOPHBIX 3.2, IK-3.3
TToaroroBska k pabor.
1a00paTOpHOMY
3aHATHIO.
VYeTHBI onpoc.
IToaroroBka k 3amura
4.2 «OTcagouHbIe MAIIUHBDY 7 nabopaTopHOMY N1aGopaTopHLIX TK-3.1, TTK-
pabor. 3.2, 1IK-3.3
3aHSTHIO.
ITposepka perienus
JOMaIIHUX 3a/1a4
4.3 «[IpakTrka mpuMeHEHUs CamocrosTenpHOe .
6 YcTHBli ompoc.
OTCAIIKI» n3yveHue
Hroro no pazuery 21
5. Pazgen «O0OoraiieHme B IOTOKE
BOJIBI, TEKYILIEM 110 HAKJIOHHOM
TTIOBEPXHOCTHY
CamocrosTenpHOe
U3y4yeHHe
5.1 «Teopernueckue yueOHOH U VYeTHBIM onpoc.
OCHOBBI 00OTaIlEHHUS B 5 Hay4YHOU Samura I1K-3.1, T1IK-
TIOTOKE BOJBI, TEKYIIEM 10 JUTEPaTYPBHI. 11a00paTOPHBIX 3.2, TIK-3.3
HAKJIOHHOH MOBEPXHOCTH» IMonroroBka k pabor.
1ab0paTOpHOMY
3aHATHIO.
CamocrosTenpHOe
U3yucCHHE
yueOHOH U VYceTHBI onpoc.
5.2 «OO6oraieHue Ha 4 Hay4YHOU Samura I1K-3.1, T1IK-
MUTIO3aX» JUTEPaTYpBHI. 11a00paTOPHBIX 3.2, TIK-3.3
TToaroroBka k pabor.
nabopaTopHOMY
3aHATHIO.
5.3 «OborauieHue Ha 5 CamocrosrenbHoe | YCTHBIH onpoc.

KOHICHTPAallMOHHBIX

HU3YyUCHUC

Samura




yueOHOI 1

Hay4YHOU
CTONAX JIATEPaTypPhIL. Tab0paTOPHBIX
IToaroroBska x pa0or.
1a60paTOpHOMY
3aHSATHIO.
CamocrosTensHoe
n3ydeHue
yueOHOH u VerHslii onpoc.
5.4 «OboramieHue Ha 4 Hay4YHOU 3amuTa IIK-3.1, I1K-
BUHTOBBIX amaparax» JIUTEPATYPHI. n1abopaTopHBIX 3.2, TIK-3.3
IMoaroroBka pabor.
nabopaTopHOMY
3aHSATHIO.
CamocrosTensHoe
U3y4YeHUE
yueOHOIl u VerHslii onpoc.
5.5 «OboramieHue Ha 4 Hay4HOH’ 3amuTa [IK-3.1, IIK-
CTpYHHBIX amnmaparax» JIUTEPATYPHI. 1a00paToOpHBIX 3.2, TIK-3.3
IMoaroroBka pabor.
nabopaTopHOMY
3aHSATHIO.
HWroro no pazgeny 22
6. Pasgen «O0Ooraienue B
IIEHTPOOEKHBIX alIaparaxy
CamocToaTenbHOe
n3ydeHue
yueOHO# u YCTHBIH ompoc.
6.1 «O0oramenne B 18 HayJHOU 3amura TIK-3.1, TTK-
MUKIIOHAX) JUTEPATyPBHI. nmabopaToOpHBIX 3.2, TIK-3.3
IMonroroBka pabor.
1a00paTOpHOMY
3aHATHUIO.
CaMocCToATenbHOE
U3y4yeHue
6.2 «OBorameHme ytIe6H0171vI/I VYerHbii onpoc.
HayJHOU 3amura TIK-3.1, TTK-
LEHTPOOCIKHBIX 9,9 33
KOHIIEHTpaTOpax» JIATEPATYpPHI. 71a00paTOPHBIX 3.2, IIK-3.
IMoaroToBka k padoT.
1a00paTOpHOMY
3aHATHUIO.
HWroro no pazaeny 27,9
7. Paznen «IIpombiBKa»
CamocTosTenbHOe
n3y4YeHUe
7.1 «OB1iHe CBelICHIA 0 qu6HOﬁVH VerHslif onpoc.
Hay4HOU 3amura TIK-3.1, TIK-
npomsbiBke. [Ipupona 9
CBSBHOCTI [IIHED JIUTEpaTyphL. 71a00paTOPHBIX 3.2, TIK-3.3
IMoaroToBka K padoT.
nabopaTopHOMY
3aHSTHIO.
CamocTosTenbHOe
n3ydeHUe
yueOHOI u YcTHBI o1poc.
7.2 «Annapatsl 11 7 Hay4HOU 3amura IK-3.1, TIK-
MIPOMBIBKH PyI» JIUTEPATYPHI. nabopaTopHBIX 3.2, TIK-3.3
IMonroroBka pabor.
1a60paTOpHOMY
3aHATHIO.
HWroro no pazaeny 16




8. Paznen «IlneBMaTHyeckoe
oborareHune»

CamocrosTenbHOE
U3ydeHHE
8.1 «OBIIMe CBECHIS O yqe6H0171V1/1 YcrHsli onpoc.
HEBMATHYCCKOM 9 HayqHOU 3amura [IK-3.1, TIK-
JUTEPATYPHI. nabopaTopHBIX 3.2, 1IK-3.3
oboraieHun
IMoxroroBka pabor.
1a60paTOpPHOMY
3aHSTHIO.
CamocrosTenbHOE
U3ydeHHe
yueOHOil u YcrHbIi ompoc.
8.2 «[IneBmaTHueckas 7 HayJHOU 3amura [IK-3.1, TIK-
cenapanus» JUTEPATYPHI. n1abopaToOpHBIX 3.2, IK-3.3
TToaroroBka k pador.
nabopaTopHOMY
3aHSTHIO.
CaMocTosTeIbHOe
U3ydeHHe
yueOHOi u VYerHslii onpoc.
8.3 «Oboramienue B 6 Hay4yHOH 3amuTa IK-3.1, IIK-
adPOCYCIICH3USIX JUTEPATYPHI. 1abopaToOpHBIX 3.2, IK-3.3
TToaroroBska k pa0or.
nabopaTopHOMY
3aHATHIO.
Uroro no pazneny 22
Hroro 3a cemectp 186,6 KII,5K3aM€eH
Hroro mo aucuuruivie 186,6 JK3AMCH, KypCOBOH

TIPOEKT




5 Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenogaBaHus AUCHUIUIMHBI «[ paBUTALMOHHBIM MeTOA OOOTaIEHUs»
IIPUMEHSIOTCS TPAJULIMOHHASl U MHTEPAKTUBHAS TEXHOJIOTHH.

VYcBoeHHe JUCHMIUIMHBI JOCTUTAeTCs B XOZE ayIUTOPHBIX 3aHATHH U BBITOJHEHMS
CTYAE€HTaMM Ppa3JIUYHBIX BMJOB CAMOCTOSTENBbHOW paboThl. Jlekuuum MNpoxonsT Kak B
TPaIULMOHHOM (opMe «wiekuus-uHbpopManus», Tak U B (GopMe <«JIEKIUS-TUCKYCCUS» U
«CEMHHAP-TUCKYCCUs» C LENbI0 KOJUIEKTUBHOIO OOCYXIEHHs BOIpOCca, MpobieMbl (3apaHee
BBIHECEHHBIX IpernojaBareieM Ha OOCYKIEHHE) M MEXIpyNIoBoro jguanora. <«Jlexkmus-
JTUCKYCCHSI» TaK MPOXOAMUT B (pOpME HAyYHO-IIPAKTUYECKOIO 3aHATHUS C 3apaHee MOCTaBIEHHON
poOJEMATUKON U CUCTEMOH JOKJIaJ0B CTYJIEHTOB JUIMTENbHOCThIO 5-10 MUHYT, a B KOHILIE
JIEKLMH [IPEeroiaBaTellb MOABOAUT UTOI'M CAMOCTOSATENIbHOM paboThl U
BBICTYIIJICHUH CTYIEHTOB, JONOJIHAET WM YTOYHSIET MpPEICTaBIECHHYI0 HHQOpPMaLUI0 U
(opMynHMpyeT OCHOBHBIE BBIBO/IBI.

[Ipy mpoBeAEHUHM JIEKLIMOHHBIX 3aHATHH MCIOJB3YIOTCA: METOJ KOHTEKCTHOIO
o0y4yeHMs, KOTOpPbI IO3BOJIAET YCBOWUTh MaTepuaj IIyTeM BBbISBIECHHUS CBs3ell Mexnay
KOHKPETHBIM 3HAHUEM U €ro IPUMEHEHHEM, METOJ MEXIUCIHUIUIMHAPHOIO OOyueHHs AJs
UCIOJIb30BaHUS 3HAHUN U3 pa3HbIX o0jacTeil, MX IPYNIUPOBKU M KOHIIEHTPALUU B KOHTEKCTE
KOHKPETHOMW peraeMoi 3ajauu, yuyeOHasi AUCKYCCHs KaK METOJ MHTEPaKTUBHOIO 0OydeHUs IO
OOCYXJIGHUI0 MTOTOB BBINOJHEHUS PpPAacyeTHBIX 3aJaHMA M  aHAIW3Y  KOHKPETHBIX
IIPOU3BO/ICTBEHHBIX CUTYaLUH.

JIeKIIMOHHBIN MaTepuan yriyoseTcs IpH caMOCTOSTEIbHOM M3YYeHUU MaTepuaia Io
TeMaM Kypca, 3aKperuisieTcs Ipu pellieHHH AOMAlIHUX 3a/1a4 ¥ IPU IMOATOTOBKE BBICTYIUICHHI
Ha CEMUHApCKUX 3aHATUAX, /1€ Pa30uparoTcs KOHKPETHBIE MPOEKTHO - KOMIIOHOBOYHBIE
pelIeHns Ha IpuMepe ACHCTBYIONUX MPEATPUATHH, TPHU BHITOJHEHUH U 3alIUTe J1a00paTOPHbIX
pabot. Hcronb3yroTcs WIUIIOCTpAaTUBHBIE BUJeoMarepuaibl (BuaeouibMel, (oTtorpaduu,
ayJMo3anicH, KOMIIbIOTEPHBIE IIPE3EHTALINN ).



B kadecTBe OIEHOYHBIX CpPEICTB HA MPOTHKEHUU U3YUEHUS TUCIUILIMHBI
UCIOJIb3YIOTCS: YCTHBIM OINPOC, TECTUPOBAHUE, BBICTYIUIEHHE HA CEMHHAPCKUX 3aHATHUSX,
MIPOBEpKa pelleHHs JOMAIIHUX 3ajay, 3aluTa Ja00opaTopHbIX padoT.

JleKuMOHHBIN MaTepHal 3aKPeIUIeTCs B X0/I€ MPAKTHUYECKHUX U J1a00paTOpHBIX paboT, Ha
KOTOPBIX BBIMOJHSIOTCS IPYIIOBBIE UM UHIMBUAYalIbHBIC 33JaHUS MO MpokaeHHoN Teme. Ha
71a00paTOPHBIX 3aHATUAX CTYJEHTHI OBIIAJCBAIOT SKCIIEPUMEHTAIBHBIMHU IIpUeMaMy padOThl Ha
Pa3IMYHOM IPaBUTALIMOHHOM 000PYAOBAHUU, TPAKTHUECKUMHU HABBIKAMU pacyeTa MokKaszaresnen
IPaBUTALlMOHHOTO OOOTallleHus, aHalu3a TOJYy4YeHHBIX pe3ynbraTtoB. [Ipum mnposeneHuun
nabopaTopHbIX  pabOT CTYIEHThl JIOJDKHBI HayduTbcs paboTaTh Ha J1a0OpaTOPHOM
000py/IOBaHUU, YMETh MPABUIBLHO OPTaHU30BHIBATH SKCIIEPUMEHT, SICHO U TOYHO OMHCHIBAThH
MpoBeJieHHbIe OMNbITHL. [lpu mpoBeneHUH Ta0OPATOPHBIX 3aHATUN HCIOIB3YETCS METO[
KOHTEKCTHOTO OOYYeHHMsI, KOTOPbIil MO3BOJISIET YCBOMTH MaTepHall MyTeM BBISBJICHUS CBs3eil
MEX1y KOHKPETHBIM 3HaHHEM U ero npumMeHeHueMm. [Ipu mpoBeaeHHH MPaKTUYECKUX 3aHATUI
ucnonbszyercss Metoln Omepexaromeid caMOCTOATEIbHOM paboThl, KOTOPBIA 3aKIOYaeTcs B
M3Y4YECHHE CTYACHTaMH HOBOTO MaTepHalia JI0 €ro HM3JI0XKEHHS IpernojaBaTelieM Ha JICKIHH U
JIPYTUX ayJUTOPHBIX 3aHATHSIX.

CamocTtosaTenbHas paboTa CTYIAEHTOB IMOCTpOEHA TakKMM 00pa3oM, 4YTO B MpoIecce
paboThl CTYACHTHI 3aKPEIUISIIOT 3HAHUS, MOJMyUYEHHBIE B MPOLIECCE TEOPETHUECKOrO O0Yy4eHHUS,
TeM camMbiM (OPMUPYIOT MNPOQPEeCcCCHOHANbHBIE YMEHUS M HaBBIKM, a TaKKe YMEHHS
UCCIIEIOBATENIbCKOM M TBOpYEeCKOW JesTenbHOCTH. (CaMocTosiTenbHas paboTa CTYyIEHTOB
CTUMYJIMPYET CTYIEHTOB K CaMOCTOSITENIbHON MpopaboOTKEe TeM, B MPOIECCE BBIMOIHEHUS
WHIUBUAYAIbHBIX JOMAIIHUX 3a/laHdui, MpH TOJATOTOBKE K IPOMEXKYTOUHOM aTTecTaluu.
Pe3ynbTathl ycBo€HUS MaTepuaia IpoBepstoTcs B (opMe 9K3aMeHa U 3allUThl KypcOBOM paboThI
B 8 cemecTpe.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranum
HpeI[CTaBJ'ICHBI B ITPHUJIOKCHU U 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUIITTUHBI
a) OcHoBHasi IMTEpPaTYpA:

1. ABnoxuH, B. M. OcHOBBI oOoraiieHusi moJe3HbIX MCKOMAeMbIX: Y4eOHUK : B 2
tomax / B. M. ABnoxun. — 5-e 3., ctep. — Mocksa: ['opHast kaura, 2021 — Tom 1 — 2021. —
420 c. — ISBN  978-5-98672-533-8. —  Tekct: onekTpouHsiii//  JlaHb

3IIEKTPOHHO-O0nOmoreunas cucrema. — URL: https://e.lanbook.com/book/248780
2. ABnoxuH, B. M. OcHOBBI OOoTramieHus MOJE3HBIX HCKOMaeMbIX: ydeOHuK / B. M.

ABnoxuH. — 5-¢ u3a., crepeotun. — MockBa: ['opnast kaura, 2022 — Towm 2: TexHomoruu
oOorameHus noie3Hsix uckomnaeMerx — 2022. — 312 ¢. — ISBN 978-5-98672-556-7. — Tekcr:
AIIEKTPOHHBIN /! Jlanb: AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/315125
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0) JlomoiHUTEIbLHASI JIUTEpaTypAa:

1. Cycnuna, JI. A. OOGorameHue MOJE3HBIX MCKOIMaeMbIX: ydeOHoe mocobue / JI. A.
Cycmuna. — KewmepoBo: Ky3I'TY wumenun T.®D. TI'opbaueBa, 2020. — 194 c. — ISBN
978-5-00137-184-7. — Tekcr : a1eKkTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOJIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/163588

2. ITanTeneeBa, H. ®@. ['paBuTaniioHHbIe METOABI 00OTAIIEHHS TIOJIE3HBIX UCKOIAEMBIX :
yuebHo-meToauueckoe nocodue / H. @. Ianreneesa, /[. B. AGprotun, A. b. IlectpukoB. —
Mocksa: MUCHUC, 2004. — 40 ¢. — Texkcr : a5ekTpoHHbIH // JIaHb : 371€KTPOHHO-O0MOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/117023

4. Huxomnaes, A. A. OGoraieHue nmoJjie3HbIX HCKOITaeMbIX. PelieHne npakTuaeckux 3anad
: yaebHOe ocooue / A. A. HukonaeB. — MockBa: MUCHUC, 2021. — 53 ¢. — ISBN
978-5-907227-53-8. — TekcT : 3neKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/178077

4. Koctpomuna, 1. B. OcHOBBI 000TaiieHus Mojie3HbIx HCKOMaeMbIX: yuebHoe nocobue /
. B. Koctpomuna. — Yura: 3a6I'Y, 2022. — 168 ¢. — ISBN 978-5-9293-3022-3. — Tekcr:
aJeKkTpoHHBI  //  JlaHb : ANICKTPOHHO-OMOIIMOTEYHAsT ~ CHCTEMA. — URL:
https://e.lanbook.com/book/363311

B) MeToanuyeckue ykasaHus:

1. OO0orareHne MoJje3HbIX UCKOIMAEMbIX : ydeOHO-MeToauueckoe nmocooue / T. M.
FOmmna, A. A. Hukonaes, T. C. HukomaeBa, A. M. JlymoB. — Mocksa : MUCHUC, 2020. — 64
c.— Tekcr: onextponsslii / JlaHp : 3JeKTpoHHO-OMONHMOTeyHast cucrema. — URL:

https://e.lanbook.com/book/148046)
2.. HuxonaeB, A. A. OOoramieHne MOJE3HBIX HCKOMAEeMbIX. PelleHne mpakTH4ecKux
3amad : yuyebHoe nocodbme / A. A. HukomaeB. — Mocksa : MUCUC, 2021. — 53 ¢. — ISBN

978-5-907227-53-8. — Tekcr : anekTpoHHBbIH // JIaHb : 3IeKTPOHHO-OMOINOTEeYHAsE CUCTEMA. —
URL: https://e.lanbook.com/book/178077.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBEI 000TaIIEHHUS TTOJIE3HBIX
HCKOITaeMbIX : y4eOHUK : B 2 Tomax / B. M. ABnoxun. — 4-e usj., ctep. — Mocksa : ['opHas
kaura, 2018 — Tom 1 : O6oraturensublie mporecch — 2018. — 420 c¢. — ISBN 978-5-
98672-473-7.

https://e.lanbook.com/book/134944 Asnoxuu, B. M. OcHOBEI 000TaIIEHHUS TTOJIE3HBIX
HCKOITAaeMbIX : y4eOHUK : B 2 Tomax / B. M. ABnoxun. — 4-e usj., ctep. — Mocksa: ['opHas
kaura, 2018 — Towm 1 : O6oraTurenpubie nporecchl — 2018. — 420 c.

http://e.lanbook.com/books/ A6pamos, A.A. IlepepaboTka, oboraieHne u
KOMIUJIEKCHOE MCITOJIb30BAHUE TBEPJIBIX MOJIE3HBIX UCKOMaemMbIX. T.2. TexHonorus
nepepaboTKH U 000TalIeHHS MOJIE3HBIX HCKOMAaEeMBbIX [DIeKTPOHHBIN pecypc|: yueOHUK st
By30B.— M.: U3n-Bo «I"opHas kaura», 2004. =510 c.— ISBN 5-7418-0242-7.

IIporpammHoe o0ecnieuenue
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UH(GOPMALMOHHO-aHAINTHYECKAS https://elibrary.ru/project_risc.asp
cucrema — Poccuiickuii MHIEKC HAy4HOTO
nutupoBanus (PUHLI)

9 MaTtepuajJibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecIedeHHEe TUCITUILINHBI BKITIOYAET:

JlexuronHas ayauropusa: MynbTUMEAUNHBIE CPEACTBA XPAHECHMUS, lIepejadl U
NpeJCcTaBIeHNUs HHPOPMALIUU

JlabGopatopus (aya. 09): 1. YcranoBka Jj1s onpeeneHus: CKOpocTen
CBOOO/IHOTO ¥ CTECHEHHOTO MaJICHUS YaCTHL.

2. YcraHoBKa i 000TanieHus: Ha THAPOIIMKIIOHE.

3. YcraHnoBka st 00oraiieHus: Ha KOHIIEHTPAIIHOHHOM CTOJIE.

4. YcraHoBKa A1t 00OTalieHusi Ha BUHTOBOM Ceraparope.

5. YcraHoBKka J1st oOoraiieHus: Ha IIEHTPOOEKHOM KOHIIEHTpaTope.

6. YcTtaHoBKa Jiisi oOoraiieHus Ha OTCaA0YHON MallluHE.

7. YcTaHOBKa [Tl pa3[ieieHusl MaTepuala mo KPyImHOCTH Ha KaCKaJHOM
MMpaMHIaIbHOM KiacCHU(pUKaTope.

KommbrotepHsiii kiacc : [Tepconanbabie kommnbioteps ¢ maketom MS Office, ¢
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yHUBepcuTeTa. Y4ueOHbIH GribM « paBUTAIIMOHHOE 00OTaIIeHUE TIOJIE3HBIX
HCKOTIAEMBIX».

AyIUTOpHH IJIs1 CAMOCTOSITETLHON paOOThI: KOMITBIOTEPHBIE KJIACCHI; YUTATHHBIE
3ajbl Oubmoreku: IlepcoHanbHbie KoMmIbIOTEpH ¢ makerom MS Office, Beixomom B
HNHTepHeT u ¢ 10CTYNOM B 3JIEKTPOHHYIO HH(OPMAIITMOHHO-00pa30BaTEIBHYIO CPEIy
YHHUBEPCHTETA

[Tomenenue 115 XpaHeHUsI U POYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
obopynoBanusi: IlIkads! amst XpaHeHUsT y4eOHO-METOAMYECKON TOKYMEHTAIIHH,
y4eOHOro 000pyJ0BaHMS U yUeOHO-HATJISHBIX TOCOOUH.

IIpniaoxenune 1
6. YueOHO-MeTOAMYeCKH e o0eclieYeHre CAMOCTOSITeIbHON PadoThl CTYIeHTOB
[To mucumminbe «['paBUTAIIMOHHBIN MeTO/ 00OTaIleHUs» MPEIyCMOTPEHa ayIuTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.
BaeaynuTopHas camocTosiTeNbHas paboTa CTYJEHTOB OCYIIECTBISETCS B BUE MOATOTOBKU
K J1abOpaTopHBIM, KOHTPOJIBHBIM pad0TaM, CEMUHAPCKUM 3aHSTHIM, TIPH PEIICHUH JOMAITHUX
3a1ad.

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB /JIsl CAMONPOBEPKH

Paznen 1. TeopeTnueckne OCHOBBI TPABUTAIIMOHHBIX MPOIIECCOB.

Knaccudukanus rpaBUTAIMOHHBIX MTPOIIECCOB.

Bunbl conmpoTuBiIeHUs cpell MajaloumM TeaM.

KoHeuHnast ckopocTh nmajieHus Tell.

OnpeneneHre KOHEYHON CKOPOCTH MaIeHUs M0 NepBOMY napaMmeTpy JIseHko.
PaBHomnanaromue Tena.

Ornpenenenne pa3MepoB paBHONAJAIONIUX TEJl [0 BTOPOMY MapaMeTpy JIsImeHko.
CrecHeHHBIE MaJICHUS TE.

NoabkowhE
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Paznen 2. O0mue 3aKkOHOMEPHOCTH ABMKEHUS 3€PEH B cpeiax.
CenMMeHTAlMOHHBIN aHaIU3.

['unpaBnuyeckas KiaccupuKamms

['unpaBnuyeckue KIacCuPUKATOPBI

MexaHnudeckue KI1acCu(PpUKaTopbl

I'mapourKIIOHbI

Pa3/:[eJ1 3. O0oraieHue B TSOKEIBIX CpeIax.

arwONE

1. OO0orarteHue B TSKENbIX Cpejiax.

2. KonecHsbie cermapaTopsl A1 000TaneHus B TSHKEIBIX CpeIax.

3. KonycHble u 6apabaHHBIC cemapaToOpsI ISl 000TAIIEHHUS B TSKEIBIX CpeIax.

4, @paKIMOHHBIN aHAJIU3.

S. OO6oraiieHne Ha KOHYCHBIX CerapaTopax U CTPyWHbBIX KOHLEHTPAaToOpax.

Paznen 4. Orcanka.

1. Oo0oramienue 0TcaaKkou.

2. Otcago4yHble MaIIUHbL.

3. DaKTOPBI PErYIUPOBKU PAOOTHI OTCATOUHBIX MAIIUH

Paznen 5. OGoraimieHue B cTpye BOJbI, TEKYIIECH 110 HAKIOHHOM MIOCKOCTH.

1. OO0orareHne Ha BUHTOBBIX CEMapaTopax U KOHIEHTPAIMOHHBIX CTOJIAX.

Paznen 6. TexHoIOrMYECKHE CXEMbl MU OPTraHU3alMs MPOU3BOJICTBA HA I'PABUTALIMOHHBIX
dabpukax.

1. TexHONOrMYECKUE CXEMBI 00OTaIlICHUS.

Paznen 7. CieunanbHbie BUIBI TPABUTAIIMOHHOTO O0OTAICHHUS.

1. [TpombiBKa, mpUMeHsieMoe 000PYIOBaHHE.

2. [THeBMaTHUeCcKO€ OOOTalleHre, UCTIOJIB3yeMOe 000pYy10BaHUE.

KOHTpOJII)HbIe TECThbI

Bapuanr 1

1. IToHsiTHE O TPaBUTALIMOHHOM METO/I€ OOOTallCHHS.

a) ITporueccsl pa3aeneHust CMECH 3epeH IO MIIOTHOCTH, KPYITHOCTH U (hOpME YacTHII.

b) ITpoueccel paszeneHuss CMECH 3€peH IO pa3IMdMi0 B CMAauyMBAEMOCTH HX
ITOBEPXHOCTEH.

C) ITpoueccsl pa3zeneHusi CMECH 3€pE€H OCHOBAHHOE Ha Pa3iMYMU MX XUMHUYECKHX
CBOMCTB.

d) I[Tporeccel pa3ieneHns CMecH 3epeH OCHOBAHHOE Ha UX CIIOCOOHOCTH BCIUIBIBATS.

2. Kakue onogHUTENbHbIE CUJIBI KPOME Beca Tejla B Cpelie MOryT JeiCTBOBAaTh Ha 3epHa
MPH UX pa3/IeICHUH TPaBUTAIMOHHBIM METOAOM?

a) [leHTpOOE)KHBIE U IIEKTPOMATHUTHBIE CUIIBI.

b) ApxumenoBa cuia.

C) WHepiroHHbIC CHITHL.

d) CuJbl MOJIEKYIIIPHOTO B3aUMOJICHCTBHS.

3. KakoBBI MyTH CHM)KEHUST HIDKHETO TIpeJiesia KPYITHOCTH Pa3/IesieMbIX YacTHIl?
1. IIpuMeHeHue amnmapaToB ¢ BO3LYILIHON CPEIOH.

2. [IprMmeHeHne annapaToB C LHEHTPOOESKHBIM MOJIEM.

3. IIpuMeHeHue amnmapaToB ¢ BOXHON CPEION.

4. [TprMeHeHne anmapaToB C MOBBIIIEHHBIM 3HAYEHUEM CHIT TPEHUSI.
4. Yto moka3pIBaeT KpUBas pacnpeaeIeHus 30JIbHOCTH?

a) 30JIbHOCTD TSDKEIBIX (PpaKiuii.

b) 30JIbHOCTB JIETKHX (PpaKIIHid.

C) 30JIbHOCTH TPOMEKYTOUHBIX (PpaKITuii.

d) 301bHOCTB JIEMEHTAPHBIX CIOEB YIJIsl, PACCIIOEHHOIO IO MJIOTHOCTH.



5. Jyug ompeneneHus KaKWX CBOMCTB MAaTEpPHAIOB HCIOJIB3YETCS MHKHOMETPUYCCKHIMA
meron”?

a) KpynHocTu wactui.

b) [TnoTHOCTH YacTHII.

c) DOpMBI YaCTHIL.

d) TBepaOCTH YacTuil.

6. Kakune cpenbl Ha3bIBAIOTCS BA3KUMU?

a) Cpenpl, XapakTepU3yOIHecs HATMYHEM BHYTPEHHETO TPEHUSI.
b) Cpelbl He CIIOCOOHBIE PACTEKAThCS 110 IIOBEPXHOCTH.

C) Cpenpl, MHTEHCUBHO B3aUMO/IEHCTBYIOIINE C TBEPIOM TOBEPXHOCTHIO.
d) Cpenbl He CIIOCOOHBIE 00TEKATh ITy3BIPSIMH.

7. Yto Takoe KOHEYHasi CKOPOCTh IMaJICHUs TeJ B cpenax?

a) CKOpOCTb, KOTJIa TEJIO MepeMeniaeTcs: 0e3 yCKOPCHUSI.

b) CKOpOCTh B KOHIIE MAJCHUS TeIa.

c) CKOPOCTb C YBEITMUUBAIOIIUMCS YCKOPESHHUEM.

d) CKOpOCTh B HavaJje MaJCHUs Tea.

8. YcioBue BOZHUKHOBEHHS TypOYJICHTHOTO PEXKUMA TTaJICHHS TEIL.

a) IIpu BBICOKOM CKOPOCTH NAJACHUS TEI.

b) [Tpu najeHuH MEJIKKUX TEJL.

C) [Tpu masieHNn TN C MaJOi CKOPOCTHIO.

d) [Tpu najieHuu TeI ¢ MOCTOSTHHON CKOPOCThIO.

9. Bropoii mapametp JlsmeHko.

a) v - Re

b) v /Re

c) v - Re?

d) v/ Re?

10. Onpenenenue kodhpuimeHTa paBHOMA1a€MOCTH.

a) OTHOIIEHHE CKOPOCTH MaJIeHUs K pa3Mepy Tena.

b) OTHoOIIICHHE TUaMeTpa Tella K CKOPOCTH TMa/ICHHSI.

c) OTHoIeHHE TuaMeTpa Tella K MIIOLAAN €ro MOBEpXHOCTH.

d) OTHOMIEHNE AMAMETPOB 3€PEH JIETKOTO M TSHKEJIOr0 MUHEPAIOB, MAJaloNIUX C

OJIMHAKOBON KOHEYHOU CKOPOCTBIO.
11. Yto Takoe ruapaBaudeckast kiaccuduxamus?

a) IIporecc pa3aeneHusi CMeCH 3epeH HO uxX (hopme.

b) [Mporuiecc pas3aeneHus CMECH 3epeH Ha KIIaCChl KPYIHOCTH B BOJIC.

c) [Tporecc pa3aeneHusi CMeCH 3epeH HO X (DU3UKO-XMMHUYECKUM CBOHCTBAM.
d) I[Tporiecc BoIACIEHUS METKUX 3€PEH.

12. Kak u3MeHHTCS KPYIMHOCTh CIIMBAa MEXaHUYECKOTO KJIacCU(PUKATOpa MPHU pazOaBICHUH
auTadusa?

a) KpymnHoCTb ciuBa HE U3MEHUTCSL.

b) KpymHOCTh cvBa yBETHIHUTCS.

C) KpynHocTh ciiiBa yMEHBIIUTCS.

d) KpymHOCTh ClTMBa OCTaHETCS MOCTOSHHOM.

13. Yto Takoe MUK OTCagKu?

a) Bpewms pasrpysku Tspkenoi ppakuuu.

b) Bpems nepemMenienuns Marepuaia 4epe3 0TCaJOUHYI0 MallluHy.
C) [Tepuoxa BpeMeHU OT MOJIauM MaTepuasa J10 €ro pasJIeleHHUs.
d) Ilepnon BpeMeHHU 3a KOTOPBIM BOJA COBEPIIACT BOCXOAAIIMMI U HUCXOJALIUMI XO/.
14. DddexTuBHOCTH MpoIecca 000TAIECHHS B TSIKEIBIX CYCITCH3UX.

a) Hwuxe a3 pextuBHOCTH 0OOTALIIEHUS OTCATKOM.

b) Camblii 3¢ GEeKTHBHBII MPOIECC TPABUTAIIMOHHOTO METO/IA.



c) Hwxe 3¢ (heKTHBHOCTH THEBMATHUYECKOTO 00OTaICHUSI.

d) Huxe adpdextuBHOCTH 00OTaIIEHUs B CTPYHHBIX cenapaTopax.
15. O6acTh MPUMEHEHHMSI IIIJTIO30B.

a) Jlnst u3BIICUCHHS PEAKHUX U OJaropoIHBIX METAJLIOB.

b) Jns u3BneueHNs HeCYab(QUIHBIX MUHEPAJIOB.

C) Jnst ynaieHust TIIHBI.

d) Jns oborameHus py/1 IBETHBIX METAJIOB.

Bapuanr 2.

1. HegocTaTku rpaBUTallMOHHOTO METOAA.

a) J1oporo# u CII0XKHBIH.

b) Hamnume HIDKHETO Tpeienia KpyImHOCTH Pa3esieMbIX YacTHll.
C) Bhicokasi 3JHEProeMKOCTb.

d) Hwuskast mpon3BOAUTENFHOCTD alapaToB.

2. Yto sBIsIETCS OCHOBOM ISl pas/ielieHUss TPABUTALMOHHOTO METOJIa Ha pa3udHbIC
Mpo1Eecchl?

a) Crioco6 MCoIp30BaHuUS PA3IHMIUs CBOHCTB MUHEPAIOB.

b) CaolicTBa cpell, B KOTOPBIX IPOUCXOIUT pasieIeHue MUHEPATIOB.
C) Crioco0 nojiaun MaTepuaia B 000raTUTEIbHBIN armapar.

d) OU3UKO-XMMUYECKHE CBOWCTBA MHUHEPAJIOB.

3. CreneHp 3K0JIOTMYECKON O€30MaCHOCTH IPaBUTALIMOHHOTO METO/1a B CPABHEHUH C
(JIOTAaIIMOHHBIM METOJIOM.

a) ['paBUTALIMOHHBINI METO HKOJIOTHIECKU OOJIee OMaceH, YeM (IIOTallMOHHBIN.

b) ['paBUTAIIMOHHBII METO/ SKOJIOTMUYECKU Oe30MaceH.

C) ['paBUTAIIMOHHBINA METO SKOJIOTUYECKH MEHEE OTaceH, 4YeM (hI0TallMOHHBIH.

d) OKoJoru4eckasi OacHOCTb OJIMHAKOBA.

4. Yro noka3plBaeT KpuBasi KOHIEHTpaTa?

a) 3aBUCHUMOCTh MEXAY CYMMapHbIM BBIXOJOM BCIUIBIBUIMX (pPakmuil U uX
30JIbHOCTBIO.

b) 3aBUCHUMOCTh MEXKJYy CYMMAapHbIM BBIXOJOM MOTOHYBIIMX (pakuuii U HX
30JIbHOCTBIO.

C) 3aBUCHUMOCTh MEXJY CYMMAapHbIM BBIXOJIOM NPOMIIPOAYKTOBBIX (PpaKkiUil U UX
30JIbHOCTBIO.

d) Brixon koHIIEHTpAaTA.

5. T'maBHas mnpuyMHAa OMIMOOK TMPH ONPEAEICHUU IUIOTHOCTU IOPOIIKOOOPAa3HBIX
MaTepuaIoB MUKHOMETPUUYECKHUM CIIOCOOOM.

a) Manast HaBecka.

b) HemnonHOe BBITECHEHHE MTy3BIPHKOB BO3/IyXa.

c) Huskast IoTHOCTh MaTepHaa.

d) Beicokast IIIOTHOCTH MaTepHarna.

6. Korna Bo3HuKaeT muHaMuuecKuii K03 (QUIIMEHT BA3KOCTH?

a) B cny4yae iMHAMHUYECKH MOJBUKHBIX CPE].

b) B cnyuae HEMOABMXKHBIX Cpe/l.

C) [Tpu HarpeBanum cpe.

d) [Tpu co3nanuu Haja cpeor Bakyyma.

7. YcnoBue TOCTHKEHUS 36pPHOM KOHEYHOM CKOPOCTH MaJCHUSI.

a) Korna Bec Tena B cpene 00mblie CHITBI COTPOTUBIICHUS CPEIbI.
b) Koraa Bec Tena B cpejie paBeH CHiIe COMTPOTHUBIICHUS CPEJIbI.
c) Korza cuia conpoTuBiieHus Cpebl paBHA HYITIO.

d) Korna BeIcOTa mazieHUs TeJ 3HAYUTEIBHA.

8. Uto Takoe nmapametp PeliHonbpaca?



a) Yucno, xapakTepusywollee TeMIl MPHOOPETeHUs TEeJIOM KOHEYHOW CKOPOCTH

naJICHHS.

b) Yucino, XapakTepu3yoIee PeKUM NaIeHUs T U Ipeo0IiajaHne BI3KOCTHOTO WIIH
JTMHAMHYECKOTO COIPOTHBIICHUSI.

C) Yucio, yka3bpIBawIee Ha OTCYTCTBUE BA3KOCTHOTO COITPOTHBIICHUSI.

d) Yucio, XapakTepHu3yroliee JMHAMUYECKOE COTPOTUBIICHHUE.

9. lns wero ucnoiib3yeTcs BTOpou nmapametp JIsimeHko?

a) Jns  onpeneneHus pa3MEepOB  PaBHONANAIOIIMX 3€peH M KoddduiumeHta
PaBHONAIAEMOCTH.

b) Jlyist onipe/iesieHrst KOHEYHON CKOPOCTH MAJCHHUS TE.

C) st onipenenenust Ko3(hHUIMEHTa CONPOTHBIICHHS CPEIBL.

d) Juist onipenenienus mapamerpa PeitHonbaca.

10. Kakue Tena Ha3bIBalOTCS PaBHOIAIAIOITAMMU?

a) Hmeroniye pa3inyHbie CKOPOCTH T ICHUSI.

b) Hmerorye BICOKHE CKOPOCTH TTaJICHHSL.

C) Hmeroniye oaMHAKOBbIC KOHEYHbIC CKOPOCTH MaCHUSL.

d) Hmerorye HU3KUE CKOPOCTH Ta/ICHUSI.

11. Mepbl Ui NPEIOTBpAILCHHUS KOATYISIMH TIPH MPOHM3BOACTBE CEIUMEHTAIIMOHHOTO
aHaym3a.

a) Hcnonb30Bath aucneprarop.

b) [IpuMeHATh KOAryJ/IsIHTHI.

C) [Ipou3BOANTH HEMPEPHIBHOE MTEPEMEIIMBAHUE.

d) [TpOM3BOIUTH ITOJIOTPEB B3BECH.

12. HegoctaTtku ciupalibHBIX KJIaCCU(UKATOPOB.

a) Maublii MEXKPEMOHTHBIN ITEPUOL.

b) Hwuskast mpon3BONTENEHOCTB.

C) DHEProeMKOCTb.

d) 3aHMMAaIOT 3HAYUTENHHYIO TIPOU3BOIUTEIBHOCTD IIJIOIIAIb.

13. Yro maet yBeau4eHHE pacxo/1a MOPEIIETHON BOABI B MPOIIECCE OTCATKH?

a) [ToBbIIIaeTCS KAYECTBO JIETKON (PpaKinu.

b) [ToBbImaeTcs Ka4eCTBO TKEIOH (HPAKITHH.

c) YcKopsieTcst mpoIecc OTCaIKH.

d) He BimsieT Ha Ka4ecTBO MPOAYKTOB pa3ieeHHUS.

14. Yem ompenensieTcsi CTENEHb POMBIBUCTOCTH PyA?

a) CBoWCTBaMU TJIHHBI.

b) KonnuecTBOM IIHHEL

C) HanmuueM TOHKO3EPHUCTHIX MHUHEPAJIOB.

d) KpynHocTbI0 pyIibL.

15. TI'maBHas O0COOEHHOCTb TEXHOJIOTMYECKHMX IOKa3zaTelei, IOoJy4aeMbIX Ha
KOHIICHTPAIMOHHBIX CTOJIaX.

a) Bbicokasi cTereHb KOHIIEHTPAILIUH.

b) Bricokast mpou3BOIUTETHHOCTD.

C) Bricokuii BeIXOJ TsKETION (hpakiuu.

d) Bricokuit BBIX0/ KOHIIEHTpATA.

Bapuanr 3.

1. [Ipenmy1iecTBa rpaBUTALIMOHHOIO METOA.

a) 3HauuTeNbHAS ~ KPYMHOCTh  O0OramiaeMoro  marepuaia M BBICOKas

IPOM3BOIUTEIBHOCTH AMNApPaTOB.
b) Bo03MOKHOCTB pa3jieneHust yabTPaTOHKUX YaCTHII.
C) B03MOKHOCTD pa3/ie/ieHus JTI0ObIX MUHEPAIIOB.



d) BrIicokast CKOpOCTh pa3/ielIeHUsT YaCTHIL.
2. Uro mpemompenenseT BO3MOXKHOCTh WCIOJIb30BAHUS TPABUTAIMOHHOTO METOJA
oOoramenusa?

a) XapaxTeprcTiKa 000ran@aeMoro Marepualia i KIMMaTHYeCKUE YCIOBUS PErMOHA.

b) WudpacTpyKkTypa peruoHa.

C) Hanuune nCTOYHUKOB SHEPrOCHA0KEHHS.

d) Huskue TpeOoBaHMS K KOHCUYHBIM KOHIIEHTPATaM.

3. KakoBa nenpb (hpakiiioHHOTO aHau3a?

a) Pa3zesnenue marepuaia 1mo KpymHOCTH.

b) Pa3nenenue MaTepuaa 1o mioTHOCTH.

C) Pa3nenenue marepuana mo GpopmMe 4acTHII.

d) Pa3nenenue Matepuaia 1o BeTy.

4. YT0 moka3sIBacT KPUBas MOPOIbI?

a) 3aBUCHMMOCTh MEXIYy CYMMapHBIM BBIXOJOM BCIUIBIBINUX (pakuuii u HuX
30JIbHOCTBIO.

b) 3aBUCHMOCTh MEKIAY CYMMapHBIM BBIXOJOM IOTOHYBIIMX (Pakmuii u X
30JIbHOCTBIO.

C) 3aBHCHMOCTh MEXIYy CYMMAapHBIM BBIXOZOM IPOMITPOAYKTOBBIX (DPaKIHii U HX
30JIbHOCTBIO.

d) BrIxos KoHIIEHTpaTa.

5. Uto Takoe BSI3KOCTb cpei?

a) CBOICTBO Cpell OKa3blBaTh CONPOTHBICHUE OTHOCHUTCIBHOMY JBH)KCHHIO
3JIEMEHTAPHBIX CIIOEB.

b) CBOCTBO CpejT He pacTeKaThCsl.

c) CBOICTBO Cpejl OKa3bIBaTh COMPOTHBIICHUE UX UCTIAPEHHIO.

d) CBOICTBO cpes1 00TeKaTh MOBEPXHOCTD YaCTHII.

6. PazMepHOCTh JUHAMHYECKOTO KO3(PPHUIIMEHTA BA3KOCTH.

a) H* c/m?

b) H* m/c

c) [Ma/c

d) M2/c

7. BpeMsi TOCTH)KEHHSI TEJIOM KOHEYHOM CKOPOCTH TIaICHHSI.

a) Heckonbko MUHYT.

b) Heckombpko 4acos.

C) Heckombko cexyH/I.

d) Jlonmu cexyHIBI.

8. Uto nmokassiBaeT guarpamma Peitnes?

a) 3aBUCUMOCTh CKOPOCTH TMaJCHHUS OT pa3Mepa Tela.

b) 3aBHCHUMOCTDH CKOPOCTH TMajeHUs 0T (hOPMBI TEIa.

C) 3aBrcuMOCTh K03 (HUITMEHTa COPOTHBIICHHSI OT YKcia PeliHombca.

d) 3aBHCUMOCTH KO (DUITHEHTA CONIPOTUBIICHHSI OT CBOWCTB CPE/IBI.

9. lns1 uero ucmosib3yercs nepsbii napametp JIsamenko?

a) Jns  ompeneneHus pa3MEpOB PABHOMANAIONIUX 3€peH W KoddduimeHTa
pPaBHOMAIAEMOCTH.

b) Jlnist ornipe/iesieHUst KOHEYHOM CKOPOCTH TaICHHS TEIL.

C) st onpenenenust KodhGUIMEHTa COPOTUBIICHUS CPEIbI.

d) Jlns onpenenenus mapamerpa PeitHonbca.

10 KaKI/Ie AOHNOJHHUTCIBHBIC COIIPOTUBJICHUSA BOSHUKAIOT IIPU CTCCHCHHOM IMaACHHUU TCIT 110
CpPaBHEHHUIO CO CBOOOTHBIM?

a) ComnpoTHUBIEHHUE 32 CYET CHUIIBI TSKECTH.

b) ConpoTHBJICHHE 3a CUET HHEPIIUU YACTHIL.



c) ConpoTHBIEHHUE 3a CUET BASKOCTH YaCTHII.

d) ConpoTUBJICHHE 3a CYCT CTOJIKHOBEHHUS YACTHIL.

11. Ycaosue, HE0OX0AUMOE Ui 00ECIEUEHUsT CBOOOIHBIX YCIOBHIA HaJEHUsT YACTHUIl IIPU
IPOM3BOJICTBE CEIMMEHTAIIMOHHOTO aHAIIN3a.

a) [TepemeruBaHue.

b) Oo0ecrieueHre BEICOKOTO 3HAYCHUS Pa3)KMIKEHHOCTH ITYJIBIIBI.

C) [IpuMeHeHre KOarysHTa.

d) [TogorpeB mysbIibl

12. IIpeumyiiecTBa ruIpOLUKIOHOB.

a) 3aHMMAIOT Mallyl0 IPOW3BOJCTBCHHYIO IUIOIIAJAb M HMMEIOT  BBICOKYIO
POU3BOAUTEIBHOCTb.

b) Hwuskas 3HeproeMKocTh.

C) 3HAYUTEIbHBIA CPOK CITYKOBI.

d) Bo3moxHOCTB KITacCH(pUKAIUN KPYITHO3EPHUCTOTO MaTepHalia.

13. Kak u3MeHsieTcsi 4acToTa IMyJbCallMii NMPH YMEHBIICHUH KPYIMHOCTH 00OramaeMoro
MaTepuana?

a) YMeHbIaeTes.

b) YBenuuuBaercs.

c) He n3mensercs.

d) OcraeTcst MOCTOSTHHOM.

14. TIpeumyiiecTBa THEBMAaTHUYECKOTO OOOTAII[CHHUS.

a) MeHnbIue KanmuTaabHBIE 3aTPAThI, TMPOIIE CXEMbI, OTCYTCTBHE BOHO-IINIAMOBOTO
XO0341CTBA.

b) Bricokast 3(peKTUBHOCTH pa3IeIICHHUS.

c) Bo3MmokHOCT 060ramienns HeKi1acCu(pUIMPOBAHHOTO MaTepHara.

d) Cnaboe mslIc00pa3zoBaHue.

15. IIpenmyiiecTBa BUHTOBBIX CEapaTOPOB.

a) [TpocToTa KOHCTPYKIIMHU U HAJIEKHOCTh B paboTe.

b) Bo3moxHOCTh 000TaneH s KPyITHOKYCKOBOTO MaTepuala.

c) Bricokast cTeneHnb KOHIICHTpaIUH.

d) Huskoe suepromnorpedieHue.

Bapuaur 4.

1. O6nacTs NpUMEHEHUs TPAaBUTAIHOHHOTO METOA.

a) st pazaenenust 3epeH, UMEIOIINX Pa3IudHy0 GopMy.

b) Jnist paznieneHus 3epeH, UMEIOIMX pa3InyHyI0 KPYITHOCTb.

C) Jnist pazneneHust 3epeH, MMEIOIINX Pa3TMIHYI0 CMaYuBaeMOCTh TOBEPXHOCTH.

d) Jnist paznienieHus 3epeH, UMEIOIINX Pa3InYHYyI0 MIIOTHOCTb.

2. Paznuune B KaKMX CBOKMCTBAX MUHEPAJIOB MCIOJb3YyETCs MIPU I'PABUTALIMIOHHOM MeToze?

a) DU3UKO-XUMHUYECKHE CBOMCTBA.

b) [10THOCTB, KPYITHOCTH B (hOpMa YaCTHIL.

c) JlucriepcHOCTh M KPYITHOCTD YaCTHII.

d) KoaddpuimeHT CKoTbKEeHHS YaCTHII IT0 ITIOBEPXHOCTH.

3. J171s1 yero uCHob3yIOTCs Pe3yNbTaThl PPAaKIIMOHHOTO aHaInu3a?

a) st onpenenenns 3¢ HEKTUBHOCTH U3BIICUEHUS YaCTHII.

b) Jns  ompeneneHust CTENEHW OOOraTUMOCTH M COCTAaBJICHUS TEOPETHUYECKHX
0aJTaHCOB MPOJTYKTOB 00OTAICHUSI.

c) Jnist onpeniesieHus BBIXOAA TSHKEION (ppakiuy.

d) Jliist onipeieieHUs BBIXO/1a JIETKOM (hpaKIIHH.

4. Yto noka3pIBaeT KprBas IJIOTHOCTH?



a) 3aBUCHUMOCTh MEXJYy CYMMAapHbIM BBIXOJOM TMOTOHYBIIUX (pakuuii U HX
30JIbHOCTBIO.

b) 3aBUCHMOCTh MEXIy CYMMAapHBIM BBIXOJOM BCIUIBIBIIMX (pPakiuii U HUX
30JIbHOCTBIO.

C) 3aBUCHMOCTh MEXIY CYMMAapHBIM BBIXOJOM IPOMIPOIYKTOBBIX (DpaKIHii U UX
30JIbHOCTBIO.

d) [T1oTHOCTH (hpaKIIHii.

5. YTo Takoe Cuiibl BHYTPEHHErO TpEHUS?

a) Cuibl, BOSHUKAIOIINE BHYTPU CPEIIBL.

b) Cuibl, BOSHUKAIOIIUE MTPU CKOJIBKCHUU CIIOCB KHIKOCTH.

C) Cuibl, BOBHUKAIOIIUE [TPU 0OTEKAaHUU YaCTHII.

d) Cuitbl, BO3HUKAOIINE TIPU TTOIBEME YaCTHII.

6. UeM XapakTepH3yIOTCsI CTPYKTYPHUPOBAHHBIC CYCIICH3UN?

a) CoXpaHSIOT CICIUICHHE U ITPH OTCYTCTBUH Pa3HOCTU CKOPOCTEH.

b) O0nanaroT MOBBINICHHON TEKYYECThIO.

C) HecrnocoOHOCTBIO pacTeKaThesl.

d) HecrocoOHbI 00TEKATH YACTUIIBI.

7. YcnoBue BOZHUKHOBEHUS JJAMUHAPHOTO PEKUMA NAJCHUS TEl.

a) [TageHue KpymHBIX TEIT.

b) [TageHne MENKKUX Tel.

c) I[Tpu BBICOKOW CKOPOCTH TAICHUS.

d) [Tpu nasieHnn ¢ MOCTOSHHON CKOPOCTBIO.

8. IlepsrIit mapametp JIsamieHko.

a) v - Re

b) v/ Re

C)\V . R€2

d) v /Re

9. 3epHa Kakoii (OPMBI HIMEIOT HAHOOJIBIIYIO CKOPOCTh MaICHNUs?

a) [Tnockwue.

b) VYrioBarsie.

C) [ITapooOpa3Hbie.

d) [IpsimoyrosbHEIE.

10 HOLIGMy CKOpOCTB maacHuA 4YacTul B CCTCCTBCHHBIX YCJ'[OBI/ISIX MCHBIIIE, Y€EM B
¢BOOOIHBIX?

a) 3a cueTr BA3KOCTH CPEIIbI.

b) 3a cyeT BO3HUKHOBEHUS JJOMOJIHUTEIBHBIX COIIPOTUBICHHH.

c) 3a cyeT yMEHbBIICHHUS CHJIBI TSKECTH.

d) 3a cueT yMeHbIICHUS KOA(PPHUIMEHTA COTPOTHBIICHUSI.

11. Hemoctatky ruipOIMKIOHOB.

a) Bricokoe sHepronoTpedieHne u ObICTPhINA H3HOC.

b) Marast mpou3BOUTETHHOCTb.

c) 3aHMMAIOT 3HAYUTENHHYIO TIPOU3BOIUTEIBHOCTD IJIOIIAIb.

d) HeBo3MOKHOCTP KiTaccH()UKAMU TOHKO3EPHUCTOTO MaTepHaia.
12. Yemy paBHa MakcuMallbHasl IUIOTHOCTh CYCIICH3HN?

a) [TonoBMHA TIIOTHOCTH YTSDKEIUTEIIS.

b) [TnoTHOCTH yTSKETUTENS.

C) [TonoBMHE CyMMBI TUIOTHOCTEH YTSHKEIUTEIS U BOJIBI.

d) [TonoBMHE pa3HOCTH IUIOTHOCTH YTSDKEIUTENS U BOJIBI.

13. HenocraTtky MHEBMAaTHYECKOr0 00OTalEHHS.

a) Huzkas 3 pexTHBHOCTD, 00JIBIIOE MBIIIC0OpA30BaHUE M OTPAHUYEHHAs KPYITHOCTh

oborarnraemMoro Marepuarna.



b) Bricokue kanuTaabHbIE 3aTPaThI.

c) Ot1cyTCTBHE BOAHO-IIIAMOBOTO X035HCTRA.

d) [TpoayKThl OOOTAIIEHHS CYXHE.

14. T'naBHast 0cOOEHHOCTH PabOTHI IEHTPOOEIKHBIX KOHIICHTPATOB.
a) Heo0Xx0aMMOCTh BHICOKOTO Pa3)KUKESHUS MYJIbIIbI.

b) Bricokast 5JHEProeMKOCTb.

C) Bbicokoe ycKOpeHHe IpHu BpaIlleHHH pOTOpa.

d) Heo0xoauMoCTh 1Mo/1a4u IMyJIbIIbI ¢ MAJIBIM Pa3)KUKCHUCM.

KypcoBoil mpoeKT BBIIOJHAETCS OOYYaIOIIUMCS CaMOCTOSTENbHO I0J PYKOBOACTBOM
IpernoaaBaress.

Llenp BBIMOJHEHUST KYpPCOBOTO TMPOEKTa IO JucuUIbinHe «['paBUTAIMOHHBIA METO.
oOoramieHus» COCTOUT B TOM, UYTOOBI 3aKpEMUTh U YIIyOUTh NPAKTUYECKUE HABBIKU I10
000TalIeHNIO TMOJE3HBIX MCKOMAEMbIX IPABUTAIMOHHBIM METO/IOM, MOJYyYEHHBIE Ha JICKIUSAX U
IPU BBIIIOJIHEHUHU J1A00pAaTOPHBIX padOT. B uyacTHOCTH, CTYHAEHT MOJKEH YMETh MPaBHIIBHO
000CHOBATh TEXHOJOTMYECKYI0 CXEMY TIPAaBHTAI[MOHHOTO IIPOIECCa, BBIOpATh M PacCUUTATh
OCHOBHOE U BCIIOMOTaTeIbHOE 000PYI0BaHKE U PAIlIOHATIBHO Pa3MECTUTh €ro BO (DJIOTAllMOHHOM
exe.

B mnporecce BBINONMHEHHS 3TOr0 MPOEKTa CTYACHT JOJDKEH HCIIONIb30BaTh 3HAHUS,
MOJTyYEHHBIC paHEee NIPH U3YUYCHUU CMEKHBIX JUCIUIUINH, a TAK)XKE OMBIT pa0OThl M HAOIIOICHUS
OpyU  MPOXOXKJIEHUU  MPOU3BOJACTBEHHOW  MPAKTUKU MO  MOJYYCHHUIO  TEPBUYHBIX
MpoECCHOHANIBHBIX YMEHUW M HaBBIKOB, a TAKXe JUTEPaATypy MO BOIPOCAM MPOCKTUPOBAHUS
oboraTuTeNbHBIX (HaOpHK.

3ajaHueM Ha  KypcOBOW  MpOEKT  MpedaycMaTpuBaercs  pa3paboTarb  MPOEKT
I'PaBUTALIMOHHOTO OTAETCHHUS Ul epepabOTKU KeJe3HOT0, XPOMUTOBOT'0, 30JI0TOCOIEPIKAILEr0
CeIpbsi. B cOOTBETCTBUM ¢ 3a/laHHEeM HEOOXOAMMO OOOCHOBATh TEXHOJOTHIO IPABUTALIMOHHOIO
IpolLecca, pacCUUTaTh KaueCTBEHHO-KOJIMYECTBEHHYIO U BOJIHO-IIUIAMOBYIO CXEMBI, BHIOpATh U
paccuuTaTh OCHOBHOE M BCIIOMOTaTeIbHOE 000pyA0BaHHE.

[TpumepHoOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3paboraTe mMpOEKT TIpaBUTAIMOHHOTO Ilexa nJs oOoramieHus pyAsl. Bwidpate u
obocHOBaTh cxeMy oOorameHus pyabl. CrenaTh pacueT KaueCTBEHHO-KOJIMYECTBEHHOW W
BO/IHO-IIIJITAMOBOM CX€M, a TaK’e OCHOBHOT'O M BCTIOMOTaTEIbHOT0 000pya0oBaHus ((hIoToMAaIlINH,
MUTaTeJIe pearecHTOB M KOHTAKTHBIX 4YaHOB). CrenaTh MPOEKT KOMIIOHOBOYHOTO PeIICHUS
TPaBUTALIMOHHOTO O0OPYIOBaHMs, TIaH U pa3pe3 rPaBUTALMOHHOTO 1exa. VcxoaHble JaHHbBIE:
MaccoBasl JI0JIs IIEHHOTO KOMIIOHEHTa B pyne, %, B KoHIeTpare, %, B XBOCTaxX, %; KPYIHOCTh
WU3MENIbUYEHHOM pyIbl U TNPOU3BOJUTEIBHOCTh Ha MPOEKTHPYEMOM MPEANPUSITHH 33JaeT
IIpernoaaBaTeb.

KypcoBoil mnpoekT BBINOMHAETCS CTYJEHTaMH TMOJl PYKOBOJCTBOM IpenoaaBaTes,
Ha3HA4YCHHOTO Kadeapol, mepes KOTOPHIM KaXKIbId CTYICHT OTUYHUTHIBAETCS O BBIMOJHEHUU
MPOEKTa B COOTBETCTBUU C YTBEPKIACHHBIM TpadUKOM M pACITUCAHHEM KOHCYIbTAIHH.

KypcoBoii IpoeKT TOKEH COCTOSTh U3 pacueTHO-TIOSCHUTEIBHOMN 3anmicKi 00beM 35 — 40
CTpaHUIl PYKOITUCHOTO TEeKCTa U TpaduiuecKoi YacTH, Ha KOTOPOW BBIUEPUMBACTCS TUIAH U Pa3pes
(GJIOTAIMOHHOTO OTJENICHUS, YEPTEXK BBIMOIHSIETCS Ha Jmcte ¢dopmara A-1. BreimosHeHHBIH
IIPOEKT 3allMIIAETCS CTYACHTOM IEpe]l KOMUCCUEHN IpenoaaBaTeneil u3 2-3 4elnoBeK, B COCTaB
KOTOPOM BXOJIUT PYKOBOJAUTENb MpoekTa. JlaTa 3amuThl Ha3HayaeTCcsd WHAMBUAYAJIBHO JUIS
Ka)KJIOTO CTYJIEHTa MPU BbIaue 3a/IaHUs.

[Tpu BBIOTHEHUH KYPCOBOTO MPOEKTA MEPE]] CTYAECHTOM CTOAT credyloujue 3a0a4u.

1. Otpa3uth pa3BUTHE AAHHOW OTpPACIM MIPOMBIIUIEHHOCTH HAa COBPEMEHHOM JTalle,
3HAYEHHE U MEePCIEKTUBBI Pa3BUTHUSL O0OTAIICHHUSL.

2. B xpatkoii XapakTepuUCTUKE 00OTalIeHNUs PYy/bl IPUBECTU IPAHYIOMETPUUECKUN COCTaB
pYyIbl, TOCTYMAIOLIed B OTICICHHWE W3MENIbUEHHUS, M XapaKTePUCTHKY BEIIECTBEHHOTO U



XMMHYECKOI0 cocTaBa pyibl. Heo6xo1umo Takske MpeacTaBUTh TaOIUIbl (UM KPUBBIE) CUTOBOTO
COCTaBa, a TAKXKE JIAHHbIE MMHEPAJIOIMUECKOr0 COCTaBa M XMMHUYECKOI'O aHaliu3a; OCHOBHBIE
(du3nyeckre CBONCTBA Py/Ibl U MUHEPAJIOB.

3. BpiOpatb u 000CHOBaTh CXEMBI H3MENbYCHUS, KIaCCU(PUKAIUU M OOOTAIICHHS.
Pa3pabotath (BBIOpaTh) NPaKTHUECKUE CXEMBI, IPUMEHSEMbIE /17151 00OTallleHUs 3aJaHHOTO THUIIA
pyIbpl Ha aHAJIOTMUYHBIX OObekTax. JlaTh KpaTkoe OnmucaHWe U MPUBECTH PUCYHOK IMPUHATON
CXEMBI; yKa3aTb TEXHOJIOTMYECKME IoKa3aTrenan ooborameHus. Heobxoaumo o000cHOBAThH
1eN1eco00pa3sHOCTh MPUMEHEHHUsS BBIOPAHHOW CXEMBbl OOOTAIlCHUs IyTEeM €€ CpaBHEHHs C
HECKOJIbKUMM JIPYTMMH TEXHOJOIMYECKUMH CXEMaMH C YKa3aHHEeM HX HEJOCTaTKOB U
[IPEUMYIIECTB. YUUTHIBasl CJIOKHOCTb CpPaBHEHHMS BCEX BapUAHTOB, MOXHO OIPAHUYUTHCS
CpaBHEHHEM JBYX-TpeX BapuaHTOB cXeM. OILIEHUTh BEIMYMHY BKPAIUIEHHOCTH IIOJIE3HBIX
MHUHEpAJIOB M XapaKTep HMX MpOpacTaHUs M HMX BIMUSHUE HAa BBHIOOp CXEMBI OOOTalICHUs, B
YaCTHOCTH, Ha BbIOOp uMcha cTaauil oborameHus. PaccMoTpeTh CrocOOHOCTH MHMHEPAJIOB K
MEePEeU3MEeNIbYCHUI0 U OIIJIAMOBAHUIO, YTOOBI OOOCHOBATh YMUCIO CTaaui OOOTallleHHs] U THI
BbIOMpaeMoro o0opy10BaHus. BeIOpaTh KaueCTBEHHYIO CXeMY 00OTralleHus.

4. IIpousBecT pacyeT KaueCTBEHHO-KOJIMUYECTBEHHOMN CXEMBI.

5. BBIIOJHUTB pacyeT BOJHO-LIJIAMOBOM CXEMBI.

6.Be1Opate 1 paccunTaTh OCHOBHOE 000pYIOBaHUE.

7. Kpatko omucarb MeTOJbl ONpPOOOBAaHUS M KOHTPOJS TEXHOJOTHYECKOro Ipolecca ¢
UCIIOJIb30BaHUEM CpeACTB aBToMmaruzanuu. Crenyer Takke KpaTKO OIMCaTh armaparbl
(YCTaHOBKM), NPUHATHIE Ui BCIIOMOTraTeIbHOIO KOHTPOJII M PErYJIMPOBAHUS OCHOBHBIX
[IapaMeTPOB TEXHOJIOTMYECKOI0 Ipolecca 00oraleHus.

8. M310XUTh OCHOBHBIE MEpPONPUATHS O TEXHUKE OE30MaCHOCTH, HAINPABJICHHBIC Ha
CHI)KEHHME YPOBHSI TpaBMaTU3Ma, YJIYULIEHHs CAaHUTApHO-TUTHEHWYECKHUX YCIOBUH Tpyna
pabOTHUKOB U Ap. (orpaxaeHus, o0ecreyeHre 6e30MacHOCTH IyCKa arperaToB U MallliH, 3alluTa
OT MOPAXKEHUS DJIEKTPUUECKUM TOKOM, YCTPOMCTBO BEHTHIISLINY, OCBELLIEHHS, 3allIUTa OT IyMa U
BUOpALIUU, MEPONIPUATHS 11O OOpbOE C 3aNbIIIEHHOCTHIO U T.11.).

Cooeporcanue u ogopmienue NOACHUMENbHOU 3ANUCKU K 3A0AHUI0 HA KYPCOBOE
npoeKmuposanue no epasumayuu

Bo BBeneHnu otpakaercsi pa3BUTHE JAaHHOW OTpaciu MPOMBIIIJIEHHOCTH Ha COBPEMEHHOM
JTane, 3HAuY€HHE M TEepPCHEeKTHBBI pa3BUTHUsA oOoramieHus. B KpaTkoil XapakTepHUCTHKE
oOoratieHus pyibl IPUBOAATCS TPAHYIOMETPUYECKUN COCTaB PY/Ibl, MOCTYHAIOIIEH B OTAEIEHUE
W3MEIBYECHUS, U XapaKTEPUCTHKA BELIECTBEHHOIO M XMMHMYECKOIO COcTaBa pynel. B pasgene
JOJKHBI OBITH TaOIMIIBI (MJIM KPUBBIE) CUTOBOTO COCTaBa, a TAKXKE JIaHHbIE MUHEPAIOIHUECKOT0
COCTaBa M XMMHUYECKOTO aHaJIM3a; OCHOBHBIE (DU3UYECKHE CBOMCTBA PYAbl U MUHEPaIoB. Beioop 1
000CHOBaHHME CX€Mbl HW3MENbYEeHMs], Kiaccupukanuu u oOoramieHus. B asrtom paszgene
HE00X01uMo pa3paboTath (BHIOpATh) MPAKTUUYECKUE CXEMBbI, TPUMEHsEMbIE JUIsE 000TaIleHus Py
Ha aHaJOTMYHBIX OOBekTax. JlaTh KpaTKoe OMHMCaHWE W MPHUBECTH PUCYHOK NMPUHSATONW CXEMBI;
yKa3aThb  TEXHOJOIMYECKHMe  Tokazareau  oboramienus.  Heobxomumo ~ oOocHOBATh
11€JIECO00Pa3HOCTh MPUMEHEHHS BRIOPAHHOW cXeMbl oOorarieHus. J[is 3Toro BeIOpaHHas cxema
CPaBHMBAETCA C HECKOJIBKHMHU JPYTUMH TEXHOJOTMYECKUMHM CXEMaMHM, YKa3bIBalOTCS HX
HEJOCTaTKU U MPEUMYIECTBA. YUUTHIBAs CIOKHOCTh CPAaBHEHUS BCEX BApUAHTOB MPU KypCOBOM
IIPOEKTUPOBAHUH, MOKHO OIPAaHUYUTHCS CPABHEHUEM JBYX-TPEX BaPUAHTOB CXEM.

BennunHa BKpamyieHHOCTH MOJIE3HBIX MUHEPAJIOB U XapaKTep WX IMPOpacTaHus BIUSIOT Ha
BBIOOp CXEMBI 00OTraleHHs, B YaCTHOCTH, Ha BbIOOp uncna ctaguil oboramenus. CrocoOHOCTh
MUHEPAJIOB K IIEPEN3MENbYSHHIO U OIINIAMOBAaHHIO TAK)KE BIIMSAET HA UMCIIO CTauil 00oraieHus u
Ha TUO BbIOMpaeMoro o6opynoBanus. CrenyeT yYHTHIBaTh, 4YTO MEPEU3MEIbUCHHE U
OILIUIAMOBAHUE BPEIHO BO BCEX CIy4asX M MOITOMY HEOOXOIUMO NMPUMEHEHHE OOJIBIIOrO Yucia
craguii oboramenus. Ilocne aHamu3a BceX MaTepHalioOB BBIOMpaeTCs KadeCTBEHHas CXema
oOoraieHus. Nwmest Ka4eCTBEHHYIO XapaKTEPUCTUKY CBIPbS, paccUUTHIBAIOT



KauyeCTBEHHO-KOJIMUECTBEHHYIO cxemy oOoramienus. [Ipu odopmieHnn KypcoBoro npoexkra HeT
HEOOXOAMMOCTH MPHUBOJUTH PacueT BCEX Y3JIOB CXEMbI; JOCTATOYHO MPUBECTH PACUeT OJIHOTO
y37a.

dopma 3aMCH Ka4eCTBEHHO-KOJIMYECTBEHHON CXEMBI 000TaIleHUS

Ne omepanuii | HaumenoBanue Q, /4 Y, % B, % €, %
U IPOAYKTOB | Omepauu  u
MIPOJTYKTOB
1 2 3 4 5 6

Hcxons W3 JNaHHBIX KaueCTBEHHO-KOJIMYECTBEHHOI'O pacueTa TEXHOJIOIMUYECKON CXEMBbI
o0oralieHusi, COCTaBJIAETCS UTOTOBBINA OallaHC MPOAYKTOB OOOTAIICHHUS.

Pacuer BOgHO-nuTamMoBOM cxembl. Llesnb MpPOEKTHpPOBAaHMS M pacyera BOJHO-IIIAMOBOM
cxeMmbl - obecrneueHue ontumaiabHoro otHomeHus JX:T B omepamusx cxembl; OmpeelieHue
KOJIMYECTBA BObBI, 100aBIseMON (MM BBIBOAMMOW) B TOW WJIM MHOM OIEpaluu; ONpEJeIeHNe
o01ero pacxoja BOJIbI U COCTaBJICHHE OanaHCOB 1Mo Boje ( obOmel u cBexeit ). [Ipu pacuere
ClelyeT Y4YMTHIBaTh, YTO CYMMAapHO€ KOJMYECTBO BObI, NOCTYMHAIOIIEH B IpoLEcC, BCEraa
JOJI’KHO OBITh PaBHBIM CYMMapHOMY KOJIMYECTBY BOJIbI, YXOSIIEMY U3 Mpoliecca ¢ KOHEYHBIMU
npoayktamu. OOmasi morpedbHocTh BoAbl i mexa (¢pabpuku) wa 10-15 % mnpesbimaer
noTpebeHue BOJIbI ISl TEXHOJIOTUYECKHX I1eNel (Ha CMbIB TIOJIOB, POMBIBKY amlmnapaToB U T.1.).
[TostHOTO pacuera BOJHO-IIJIAMOBOM CXEMBI B TOSICHUTEIBbHOM 3alliCKe MPOBOJUTH HE TpeOyeTcs.
HeoOxomumMo moka3aTh MOCIEAOBAaTENbHOCTh pacueTa, yKa3zaThb pacueTHble (GOopMylbl U
OKOHYATEJIbHbIE Pe3yJIbTaThl pacuera. JJaHHble pacueTa CBOJATCS B OTJACJIBbHYIO TaOIHUILy.

dopma 3an1cu BOAHO-IUIAMOBON CXEMBI

Ne Hanmenoan
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JUis  onTMMH3aLMU TPOLECCOB H3MENbUYeHMs, Kiaccudukanuu, oOorameHuss U T.I.
HE00X0IMMO IPOBOAMUTD KaXAYIO oreparuio oopadoTku npu nonydennu 3sadenus XK:T (R). Otu
3HaYeHUs OepyTcs UCXOAS M3 MPAKTUYECKUX WIIM HMCCIeI0BAaTENbCKUX IAaHHBIX. PazkukeHue
IPOAYKTOB OCYHIECTBISETCA JOOABIEHUEM BOJbI, YTO JIETKO OCYIIECTBHUMO. Y MEHBIIECHUE
otHomeHus XK: T TpeOyet onepaunit 00€3B0KMBaHM, KOTOPbIE 3HAUUTENBHO ciioxkHee. [ToaTomy
ornepanuu 00€3BOKMBAHUS CJEIyeT BBOJUTh B CXEMy B KpallHMX ciyd4asX, KOrJa OHHU
HEOOXOAMMBI  JUId  TOBBILIEHUS  TEXHOJOTMYEeCKMX  Iokaszarened. Hopmbel  pacxona
JOTIONTHUTEIbHOW BOJBI, SBIISAIOTCA TOXE HMCXOJHBIMH TOKa3aTeNsIMH, HEOOXOJWMBIMH TIpU
pacueTe BOAOLUIAMOBOM cXeMbl. BIIaXXHOCTh OTAEIBHBIX MPOAYKTOB, UMEIOIIUX OTHOCUTEIBHO
MOCTOSTHHYIO WJIM KOJIEOMIOIIYIOCS B Y3KHMX IpejesiaX 3HAa4YeHWH BEIMUYMHY, TaK)KE COCTaBJISET
IPYIIy UCXOAHBIX MMOKa3aTeIeH s pacyeTa BOAOLUUIAMOBOM CXEMBI.

[Tocne Bcex pacdyeToB Ha KaUECTBEHHYIO CXEMy OOOTrallleHUsl HAHOCATCS CTPEIKU K MECTy
110J1a4M BOJBI C YKa3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHMM TEXHOJOTMYECKOW CXEeMbl OOOTaIleHMsI MPOU3BOJAATCA BHIOOp U pacyeT
obopynoBanus. [Ipu BeiOOpe 000pynoBaHMs pelIaroTcs B OCHOBHOM JiBa Bompoca: 1) BEIOOp THIIA
MAaIIMH JJIs TPaBUTALIMOHHOTO o0oramieHus; 2) onpeneieHre TpeOyeMoro KojJndecTBa MallliH
JUIS TPAaBUTALlMOHHOTO 00O0TaIIeHusl.

Br16paTh 1 onucaTh BCrioMoraTeibHOe 000py10BaHUE

ITo pe3ynpTaTam BBIIIOJHEHHBIX PACUETOB BBIIOJHUTH MPOEKT KOMIIOHOBOYHOI'O PELICHMUS
MaIllUH JUIsl TPaBUTALIMOHHOTO 00OTallleH!s, TUIaH U Pa3pe3 IPaBUTALMOHHOIO LeXa.

[IpumepHBIil IEpedeHb TEM KypCOBOTO TPOEKTA.
Pa3paboTarh NpoeKT rpaBUTAlIMOHHO-MAarHUTHOTO 00OTAIIEHUs Py, YKa3aHHBIX HUXKE:



No [Ipou3BOaUTENBHOCTS, MaccoBas nons,
HaunmenoBanue pyibl
BapHaHTa TBIC. T/TOJT %
1 MaruneturoBas pyaa 4500 33
2 MaruneTtuToBas pyaa 3000 35
3 MaruneTuroBas pyaa 7000 34
4 MaruneTtuToBas pyaa 6000 31
5 MarneturoBas pynaa 2500 32
6 MaruneTtuToBas pyaa 6500 36
7 MaruneturoBas pyaa 10000 30
8 MaruneTtuToBas pyaa 9000 31
9 MaruneTurtoBas pyaa 8000 34
10 MarneturoBas pynaa 7000 33
11 MarsneTuToMapTHTOBAs pyaa 6000 36
12 MarsneTuToMapTUTOBast pyaa 5000 37
13 MaruneTuToMapTHTOBAs pyaa 4000 34
14 MaruneTuToMapTUTOBast pyaa 4500 33
15 MarsneTuToMapTHTOBAs pyaa 5500 35
16 MarsHeTuToBbIC KBAPIUTHI 11000 37
17 MarHeTuTOBBIC KBaPLUTHI 10000 36
18 MarsHeTuToBbIC KBAPIUTHI 9000 34
19 MarHeTuTOBBIC KBaPLUTHI 8000 35
20 MarsHeTuToBbIC KBAPIUTHI 7000 38




[Tpunoxenue 2

7. OueHoYHbIE CPeCTBA JI NPOBEAeHNs POMEKYTOUYHON aTTecTAlluN
a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MMPOMEKYTOYHOM aTTeCTAIlUN:

Kon
WHJUKaTOpa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

O11eHOYHBIE CpeacTBa

[1K-3 Cioco0eH oCcymecTBIATh TEXHUIECKOE PYKOBOJICTBO pab0TaMH M0 00OTALICHHIO TIOJIE3HBIX HCKOTIAEMBIX U IIOATOTOBKE CHIPHsI K 000TALICHHUIO,

BBI6I/IpaTB TEXHOJIOTHIO O6OFaH_IeHI/I$[ H paCCYHUTbIBATb HCO6XOI[I/IMLIC TCXHOJIOITHYCCKHUC ITapaMCTPbI

I1K-3.1

Ornpenenser
OpraHU3aI[IOHHbIE U
TEXHUYECKHE MEPHI 10
BBITIOJTHEHUIO
MPOM3BO/ICTBEHHBIX 3a/IaHUH B
OTJICICHUAX
BCIIOMOTATENbHBIX,
MOJITOTOBUTEJILHBIX U
OCHOBHBIX OIlepanui 1o
nepepadboTKe ChIPhs

KOHmpOﬂbele 60NRPOCHL ona OUeHUueanus 3HAHUIL:

1. [IpomblnieHHbIE TPEOOBAHUS K KAYECTBY MOJI€3HBIX HCKOIAeMbIX.

2. L{eHHOCTP IMOJIE3HBIX HCKOTIAEMBIX IPU 00OTAIEHUN UX TPAaBUTALMOHHBIM METO/IOM.

3. OcHOBHBIE 33/1a4M IPAaBUTALIMOHHOI'O 00OTalleHHs, TIOCIE0BAaTEIbHOCTh M METO/Ibl UX PELICHHUS.

4. CoBpeMEHHOE COCTOSIHUE TPaBUTALIMOHHOTO OOOTalIeHUs MOJIE3HBIX MCKONAEMbIX, POJIb U MECTO
Cpeau APYruX METOAO0B O0OTralleHHS.

0. Teopernueckrne OCHOBBI TPABUTALIMOHHOTO METO/1a O0OTaIeHHUS;

6. Knaccugukanuss COBpEMEHHBIX T'DPAaBUTALIMOHHBIX MPOLECCOB OOOTAIleHUs] TBEPABIX IOJIE3HBIX
MCKOIMAEMBbIX B Pa3JIMYHBIX CPEIaX.

7. OOnacTu MPUMEHEHUs KaXKIOro M3 T'PABUTAILMOHHBIX MNPOIECCOB W IMPaKTHKA TPaBUTALIMOHHOTO
oOoramieHus pa3IuyHbIX BUJIOB MUHEPAIBHOTO CHIPBS;

8. @DaKTopbl, BAUSIOIIKE HA 000TallleHHE MOJIE3HBIX HCKOMAeMbIX TPAaBUTALMOHHBIM METO/IOM.

0. l'unpaBnuueckas kiaccupUKalus: Ha3HAYeHHE ONepaluu Ha o0oraTuTelIbHBIX (QadpuKax.

['unpaBnuueckas KiacCU(pUKaIUs B BOCXOASIIEM, TOPU30HTATHHOM, KOMOMHUPOBAHHOM MOTOKAX.
10. OOGorarieHue MoJe3HbIX UCKOMAEMbIX THAPABINYECKON OTCAIKOW: MPHUHIMI pa3/iesieHus, o0JacTH
npuMeHenus. L{ukabl oTcaaky.

11. CrniocoObI pa3rpy3ku TSXKEN0H GpaKkIui U3 OTCaA0YHBIX MAIIUH.
12. @DaxTOpHl, BAUSAIOLUINE HA IPOLECC OTCAIKH.
13. OOorameHre B TSOKENBIX Cpelax: MPUHIMIT pa3[elieHus, 00JIacTH MPUMEHEHHS, JTOCTOMHCTBA H

HCOOCTAaTKH.

14. CBoliCTBA YTSKEIUTENEH U TSDKEINBIX cycneH3uil. [I[purorosienne n perenepanus CyCreH3Hil.
15. [IpomMbIBKa: Ha3HAYEHHUE OMEPALUU, 00IacTU TpUMEHEHUs. [IpOMBIBHCTOCTE Pyl U TIECKOB.
16. OOorameHne B TMOTOKAa BOJBI, TEKYIIEM IO HAKJIOHHOW IIOCKOCTH. TeopeTHYecKre OCHOBBI

MEPpCMCIICHN A YaCTUILl B 663HaHOpHOM C1a00HAKIIOHHOM ITOTOKE BOJbI.




Kon Nunaukatop AoCTHXEHUS
N OrneHOYHBIE CpPEICTBA
WHIWKATOpa | KOMIIETEHIIHMA
17. OO6orarneHue Ha IUTI03axX: 00ITUe CBEACHUs, 00JIaCTH IPUMEHEHUS, JOCTOMHCTBA U HEJJOCTATKH.
18. MexaHu3M pa3/ieleHHs YaCTHIl Ha KOHIICHTPAIMOHHBIX CTOJaX.
19. OO6orareHne Ha BAHTOBBIX CemapaTopax: MPUHIUI pa3aesieHus, 00JacTh MPUMEHEHUS, IOCTOMHCTBA)
1 HEJOCTATKH.
20. OO6oraiiieHue B CTpYHHBIX amaparax.
21. Oboramienue B IeHTPOOSKHBIX amaparax: oOIe CBeIeHus, 00JacTH IPUMEHEHNE
22. [THeBMaTH4ecKoe oboramieHue: o01ue CBEACHUS, 00J1aCTH MPUMEHEHHS, TOCTOMHCTBA U HEJIOCTATKHU.
OCOOEHHOCTH ITHEBMATHYECKOr0 00OraIecHus.
23. TexHOIOTHYECKHE CXEMbI M MPAKTHKA TPaAaBUTAIIMOHHOTO O0OTaIEHUs PAa3JIMUYHbBIX BUIOB IMOJIE3HBIX
MCKOIIAEMBIX.
[1K-3.2 Kontponupyer Benenue Bapucosamv 3IcKu3 060pyoosanus, 00bACHUNMb NPUHWURN €20 PAOOmbl U PecyIUpo8KU, 000CHOBAMb

mporiecca nepepadoTKH ChIPbS,
OpraHu3yeT 0€30IMaCHYI0
paboTy nepconana
000raTuTeNbHbIX GadpUK U
NPOOHITBHO-COPTHPOBOYHBIX
YCTaHOBOK

onmuManbHbvle napamempnl e2o pabomel, HA36amMb OCHOBHBIE OOCHIOUHCHIEA U HEOOCHIAMKU:

1. KoHCTpykuust ¥ NpUHIUN PabOTHl MEXaHHYECKOro (CIHUpaiabHOTO) Kiaccudukaropa. PerymupoBkal

CHHMPAIBHBIX KIaCCU(PUKATOPOB.

KoHncTpykius ¥ npuHmmn pa®oTsl ruaponukioHa. OCHOBHBIE NapaMeTphbl, BIHAIOIINE Ha paldoTy

TMJIPOLIUKIIOHOB.

3. KoHcTpykumu u mpuHIHI pabOThl KOHYCHOTO M MHOTOKaMEpPHOTO TUAPABIMYECKHX KIACCH(PHKATOPOB.
Ob6nacTu npUMEHeHHUs, TOCTOMHCTBA U HEJAOCTATKH.

4. JlnadparmoBbie OTCAJOUHbIE MAIIMHbBI: IPUHIUI pabOThL, 001acTh NpuMeHeHus1. CxeMbl TuadparMoBbIX!
OTCaJOYHBIX MAIIHH.

5. becnopiiHeBble 0Tca10UHbIE MAIIMHBIL: IPUHIUI Pa0OTHI, IPEUMYIIECTBA, 001acTh MpUMeHeHUs. CXeMbl
OecropIIHEBBIX OTCAIOYHBIX MAIIHH.

6. KoHCTpyknmy M mpuHIUT paOOTHl KOJIECHBIX CEMapaTopoB sl OOOTAIICHHS B BOJHBIX CYCIICH3HSIX.
Ob6nacTv npUMEeHEeHHUs, TOCTOMHCTBA U HEJOCTATKH.

/. KoHcTpykumu u NpuUHUIMI pabOThl KOHYCHBIX CENapaTopoB JJsi 00OTalleHUs MOJIE3HBIX HCKOMAeMbIX B
BOJIHBIX cycneH3usx. O6macTu NpuMeHeHHs, JOCTOMHCTBA U HEJOCTaTKH.

8. Konctpykuuu u npuHIMn paboThl 0apaOaHHBIX CEMapaTopoB Ui 00OTAIIEHUS B BOJHBIX CYCIICH3HSIX.
ObnacTu NpUMEHEHHUs, TOCTOMHCTBA M HEJOCTATKU

0. KoHcTpykuus u mpuHIMIT pabOTHl TPEXMPOTYKTOBOTO TSDKEIOCPEAHOTO THIAPOIMKIOHA. OOmacTh

N

MMPUMCHCHUS.




Kon

NHaukaTop AOCTHIKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETCHIINHI

10. KoHeTpyKIus ¥ NpUHLIMI paOOThl KOHIIEHTPALMOHHOrO cToja. O0siacTy MpUMEHEHUsI, JOCTOUHCTBA U
HepocTaTKu. DakTopsl, BIUSIOIINE HA padOTy CTOJIOB.

11. KoHCTpyKIMM M OpUHIMI paOOThl MOABMXKHBIX LUI030B. OONAacTH NPUMEHEHUs, JOCTOMHCTBA U
HEJ0CTaTKH.

12. KoHCTpyKIIMM M NPUHIMIT pabOThl HUII030B C OpOMTaNbHBIM JABMXKeHHEM Jek («baptines Mosnu» u
«baptne3 Kpoccoenty). ObmacTi mpuMeHEeHUs, TOCTOMHCTBA U HEJOCTATKU

13. KoHcTpyKius ¥ npuHIMI paboThl BUHTOBOTO cenapatopa. Obmactu npumMeHeHus. GakTopsl, BIUAOLINE
Ha MpOoLECC BUHTOBOM cenapaiuu.

14. Ctpyiinble cenapaTopbl sl 000TaIleHUs OJIE3HbIX HCKOTIAeMbIX.

15. KoHcTpyKiun ¥ npuHUUI pabOThl CTPYHHOrO KOHILIEHTpPATOpa M KOHYCHOro cemaparopa. Oobmactu
IPUMEHEHHUS, JOCTOMHCTBA U HEJAOCTATKH.

16. Koncrpykiun u mpuHOUN paboTel Oyrapbl W ckpyOOepa. OO0macTu NpUMEHEHHUs, JOCTOMHCTBA M
HEJO0CTaTKH.

17. KoHcTpyKuMyu W OpUHLOUI paboThl KOPBITHOM MOMKKM M OamieHHOM Moiku. OOnacTu NpUMEHEHHs,
JIOCTOMHCTBA U HEJOCTaTKU.

18. Oboramenue B OE3HANMOPHBIX IIEHTPOOEKHBIX KOHIIEHTpaTopax. KoHCTpykmmm ammaparoB, obiactu
IIPUMEHEHHUS, JOCTOMHCTBA U HEIOCTATKH.

19. KoHCTpyKIIH ¥ PUHIMTT pabOTH THEBMATHYECKUX cernaparopoB. OOiacTi MpUMEHEHHUs!, JOCTOMHCTBA
Y HEJIOCTATKH.

20. KoHCTpyKIMss W TpuWHIMI paboThl MTHEBMAaTHYECKOW OTCcagouyHOW MamuHbl. OOJacTé NpuMEHEHUs,
JIOCTOMHCTBA U HEJOCTaTKU.

21. KoHCTpyKIMsST M TpUHLOMI paboOThl cemaparopa s oboramieHus B a’pocycrneHsuu. Oobnactu
MPUMEHEHHUs, JOCTOMHCTBA U HEJIOCTATKH.

I1K-3.3 OnTUMHU3UPYET PEKUMBI Ipakmuueckoe 3a0anue: Cocmasunmsb mexno102UHECKYI0 CXEMY SPACUMAYUOHHO20 0002aWeHUs,

[paboTH 000PYIOBaHMSI,
MCII0Nb3Ys TEOPETUUECKUE
OCHOBBI METOJIOB OOOTAICHUS
IMOJIC3HBIX HCKOIIAEMBIX

6bIOpams HeoOdXo0umoe 000pyoosanue 01 Kaxdcooi onepayuu, 060CHO8aAmMb ONMUMAIbHBLE hAPAMEmPbl
npoyeccos u pexcumsl padbomovt 000pyo00eanus OaA:

— oOorarieHust XpOMOBBIX PY/I;

— o0orarieHuss KAMEHHOTO YTJIS;

— o0OorarieHus OJIOBSHHBIX PY/I;

— o0orarieHus 30J0TOCOJIEPIKAIINX PYI;
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— o0oraIneHns: OKUCICHHBIX JKEJIC3HBIX PYII;

— o0oraIieHust MapraileBbIX py/;

— o0oraIeHns IECKOB POCCHINEH PEIKUX METAJIIOB;
— oOorarienust acOeCTOBBIX PY/I.

\Pacuemmnoe 3a0anue:

1. Paccuutarh NPOU3BOAUTENHHOCTh CHUPAJIBHOTO KiaccU(pUKATOpa ISl CIACAYIOUIMX HCXOTHBIX
JAHHBIX: TUAMETpP CIUPaId 2 M, KOJIWYECTBO CIHpaJiei 2, yroj HaKkJIOHa JHUIIA Kiaccudukaropa 16°,
yacToTa BpaiieHus cnupaiu 20 MHH ', MaccoBast Jo/is B CIIHBE KJIacca kpynHoctu Munyc 0,071 mm 65%,
IUIOTHOCTH Kiaccuduimpyemoro matepuaia 3500 Kr/m®, TpedyeMoe pazxikeHue ciuaa 2,0.

2. PaccuuTaTh miomaap 3epKaia myJibIibl B OAHOCHHPAIbHOM KJIacCU(PHUKATOPE C TUAMETPOM CITUPAITH 2
M.

3. PaccuurtaTh NPOM3BOAMUTENBHOCTh TUAPOLMKIOHA M KOJIMYECTBO THAPOLMUKIOHOB C YIJIOM
KOHyCHOCTH 20°, 0GECIeUYHBAIOIINX OOBEMHYIO MPOM3BOIUTEIBHOCTE 900 M/ M HOMHHAIBHYIO
KpynHOCTh ciuBa 50 MkM. J[aBieHue mynbnsl Ha BXoze B ruaponukioH 0,1 MITa.

4. PaccuuTaTh NPOU3BOAUTENBHOCTh IuadparMOBOM OTCAaJOYHOM MAaIIMHBI C paboyeil MIIoLaaAbio
pemera 2 M2 J151 0BOTAIICHHS 30J10TOCOAEPKAIIENH POCCHITHON PYyIBI.

5. PaccuuTaTh NpoU3BOAUTEIHHOCTh KOJIECHOTO CYCIIEH3MOHHOIO Cenaparopa ¢ IMIUPUHOW BaHHBI 2 M
npy 000TaIIeHUH YTl KPYIHOCTBIO -25+6 MM IpU MaccoBOM Jj0j1e JIerkoi yroiasHo# ¢pakiun 60% mnpu
MJIOTHOCTH cycnien3uu 1500 Kr/M°.

6. PaccuuTaTh NPOU3BOAUTENBHOCTH OJHOSPYCHOTO KOHLIEHTPAI[MOHHOIO CTOJA € MJIOMIAbI0 AeKH 7,5
M JUISL CIIENYIOIIMX MCXOAHBIX JAHHBIX: KPYMHOCTH 3epeH 0,8 MM, MIIOTHOCTH pyabl 3,2 T/M3, MJIOTHOCTH
noJsie3Horo muHepaina 12,0 T/M3, TJIOTHOCTB TTOPOJBI 2,7 T/M3.

7. Omnpegenuts o Meroxay Jlismenko I1.B. koHeuHyI0 CKOpPOCTh Na/iIeHUs 3epHa apooOpa3Hon (HOpMBbIL
B BOJIE AMAMETPOM 3 MM U IUIOTHOCTBIO 2600 Kr/m° .

8. Ompenemuts o Metony Jlsmenko I1.B. pa3zmepsl paBHOMamaromux 3epeH ¢ miotHoctsmMu 1800 u
2600 kr/m° 1 K03 PUILIMEHT paBHOMAIAeMOCTH, €CJIM KOHEUHAsi CKOPOCTh UX MajieHus cocraniser 0,3 m/c.
9. OmpenenuTs KOJTMYECTBO YTHKEIUTES TUIOTHOCTRIO 4500 KF/M3, HEOOXOUMOE JJIS TIPUTOTOBJICHHS]]
3 M cycneH3uu mioTHOCTh0 2000 Ko/,

10. Ompenenuts 110 Metony Jlsmenko I1.B. pa3mepsl paBHOMamaroNmx 3epeH ¢ mIoTHOCTIMU 1800 u
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2600 kr/M° 1 K03(PHUITMEHT paBHOITA1aeMOCTH, €CJIM KOHEUHAass CKOPOCTh MX TMajeHus coctarisieT 0,3 m/c.
11. Tlo Kp¥BBIM OOOraTUMOCTH OIIPEAEIIUTH TEOPETHUYECKHUE TTOKA3ATETN 000TAIEHUS (YViry Virems Vxos Alen
U TUIOTHOCTH pa3/ieJIeHHs), €CIIU 30JIbHOCTh KOHILIEHTpaTa 8 %, a mopoas 60 %.

12. Omnpenenutb KOHEYHYIO CKOPOCTH CBOOOTHOTO Ma/ICHHs 3epHa KBapla TMaMeTpoM 5 MM B BOJIE.

13. OmpenenuTh CKOPOCTb CBOOOJHOTO MAaJeHHs YrOJIbHOTO 3epHa KpymHOCThio 0,1 MM, magaromiero B
BO3/yX€ IJIOTHOCTHIO 1,21 kr/m°>. TITOTHOCT yriist npuHATh 1400 KI/M°, BS3KOCTB Bo3ayxa 0,02 10° IMa-c.
14. Paccuutarh pazMep MaKCHUMAaIIbHBIX 3€PEH B3BECH, YXOSIIMX B CIIUB OTCTOMHUKA, €CITU UX
rUapaBIYecKast Kpymsocts 1,1 Mm/c, a mioTHoCTb 3 r/em’.

15. PaccuuTath ruipaBIMYECKyI0 KPYITHOCTh 3€PEH B3BECH B YCIOBUIX CBOOOJIHOIO OCaXIACHUS B BOJIE,
€CJIM SKBUBAJICHTHBIN AHMAMETp ocaxaaroniuxcs yactuil 10 MxM, a TuIoTHOCTH Yactuil 3,4 r/em®.

16. PaccuuTarh KpymHOCTh MAaKCUMAIbHBIX YACTHI], YXOISAIINX B CIUB OTCTOMHHKA, €CITH HX
THJIpaBIMYECcKast KPymHOCTh 0,8 MM/, a INTIOTHOCTH OCAXIAFOIINXCS YacTHIl 3,5 /™.

17. Onpepenuth Maccy MarHeTUTOBOI'O YTSDKEIUTEINS U1l IPUTOTOBIEHHS | M3 CyclieH3UH TIOTHOCTBIO
1400 KF/M3, €CJIM TIOTHOCTH MarHeTuta 4500 Kkr/m’.

18. OmnpenenuTh KOMUYECTBO YTSXKEIUTENS U BOABI 111 Tpurorosiexus 100 M beppocuiniueBon
CYCII€H3MH MI0THOCTHIO 2700 Kr/m°> MIPU IJIOTHOCTHU yTspKenuTens 6300 Kr/m°,

19. OmnpenenuTh CKOJIBKO MarHeTUTa HY>KHO JOOABUTh B CYCHEH3UIO C MIIOTHOCTHIO 1400 Kkr/M°, 4TOGBI
JIOBeCTH ee TIoTHOCTH 10 1480 /M3, ecin motHOCTS yrsikemuresst 4700 kr/v®.

20. 3OHpe,ZleJ'II/ITB BA3KOCTb CYCIIEH3UH, €CIIH €€ II0THOCTh 1480 Kkr/M°, a IIOTHOCTD yrspxenurens 5000
KI/M".




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHas aTTecTanus Mo JUCHUIUIMHE «[ paBUTAIMOHHBIA METOA OO0OTaIICHUS
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHS 00Y4atoMMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBISBISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaKAblil U3 KOTOPBIX BKIIOYAeT 2 TEOPETHYECKHUX BOIPOCA M OJHO IMPAKTHUECKOE
3a/laHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHHsS OCBOEHBI, HO JOIYCKAIOTCA
HE3HAaYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OINEpaLlUsiX, IEPEHOCE
3HAHUI U yMEHHH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
IIOPOTOBBIM YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIUI: B XO0Ji€ KOHTPOJIbHBIX MEPONPUATUN
JIOIYCKAIOTC OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
0Oy4arolMiCcs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS INpPU ONEPUPOBAHUU 3HAHUSIMH U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MarepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
MOKAa3aTh MHTEJUIEKTya IbHbI€ HABBIKU PELICHMS MPOCTHIX 3a/1ad.

— Ha OILIGHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEIACHHUS M OOBACHEHUS HUHGPOpMALMU, HE MOXET I[10Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



