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Pabouas mporpamma cocraBiena Ha ocope ®I'OC BO 1o crenmanstocta 21.05.04
loproe nieno (mpuxas Muno6prayku Pocenr ot 17.10.2016 1. Ne 1298)

PaGouas nporpaMma paccMoTpeHa u onoOpeHa Ha 3acemaHmE Kadeapbl 1eonoruw,
MAapKIIeHIePCKOro aena i 060ralleH s MOMe3HBIX HCKOIIAEMBIX ot
23.01.2020, mpotoxon Ne 5 e

—
3ap. xapenpoit /‘%‘C " WA DIpummn

PaGouas mporpamMma oxoGpera MeTomuueckoit xomuccueit AT [[uT
25.02.2020 r. mpoToxom Ne 7 g

IIpencenarens C.E. I'aBpuies

PaGouas nmporpamma cocrassena: (7- ik |
pouent kapeape: I'MIuOITH, kany. Texn. Hayk = 7// O.E.Topmnosa

Penensent:

BeNYIIMH CHEIHAIHCT TOPHO-000TaTHTEIBHOTO HAIPABJICHHS - AFI0=KOKCO-JOMEHHOI
rpyrmel HTIT ITAO «MMK)» , kamn. TexH. Hayk i KF‘ M.A. llpramos
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JIncT akTyanE3anuyn padovei nporpamMmbl

PaGouas TporpamMma [lepecMoTpeHa, o0cy KIeHa i ofo0peHa [l PeaTu3aluy B 2020 - 2021
y4eGHOM Tofty Ha 3acenanud Kagempel ['eonornu, MapKineliiepckoro ferna n oborameHus

Iporoxom ot 03 cemﬁo r. N 1
3aB. xadeapoit — = W.A. T'pumve

Pa6ouast mporpaMma MepecMOTPeHa, 00CYIKIeHa B 0M00peHa ML peai3alliy B 2021 - 2022
yue6HOM rofy Ha 3aceJaHHK KaQeapsl [ eonorui, MapKIeHIepeKoro feia u oborameHns

TlpoTokom oT 200 Ne °
3an. xadenpoit N.A. T'pummn

PaBouast IporpaMMa mepecMoTpeHa, 00CY2KIeHa U 0100peHa [Vl PeaH3alyy B 2022 - 2023
yaeGHOM Tofy Ha 3acenanuy Kadespsr  ['eonornn, MapKIIeHIepCKoro fela 1 oGorameHus

ITpoTokom oT _ 20 . Ne

3aB. xadenpoit W.A. T'pumvie

Pabouas porpaMMa NepecMOTPeHd, 00CYIKIeHa | 0100peHa AL Peaii3allHy B 2023 -2024
y4yeBHOM rofly Ha 3aceaHun Kadenps [eoorny, MapKIIeiIepcKoro fena 1 oborameHus

ITporokon oT ___ 20 Mo

3aB. kadeapoit V.A. T'puian

PaGouast iporpaMma mepecMoTpeHa, 06y KIeHa u ono0peHa il pea3alyy B 2024 - 2025
y4eGHOM TO/y Ha 3aceiaHKH Kadepsl ['eonornn, MapKIIeH1epCKoro fea | oborameHus

[TporokomoT __ 20 1. Ne

3aB. kadenpoit I/I.A.?pmnm{

Pabouas mporpaMmMa epecMOTpera, 06Cy kieHa 1 on00peHa JULL pealt3alliy B 2025 - 2026
yueBHOM rojly Ha 3acenanuy Kadeapsl [ eoNOrHH, MapKIellepcKoro iena i 0borameHus

TIpoTokom oT __ OIS fea No
3aB. xadenpoi WA, I'pumn




1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

Henstmu ocBoeHus IUCHUIUIMHBL «['paBUTAllMOHHBIN METOJ OOOTalIeHUs» SIBISIETCA:
pa3BUTHE y CTYAEHTOB JMYHOCTHBIX KauecTB, a Takxke (popmMupoBaHUE MNPOPECCHOHATBHBIX
koMmriereHI il B coorBeTcTBHM ¢ TpeboBaHussMu GI'OC BO no cnemmansHoctu 21.05.04 T'opHoe
neino (OboraiiieHre noJie3HbIX HCKOIAeMBbIX).

2 MecTO AMCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

JucuumiuHa ['paBUTallMOHHBIA METOJ 0O0OraiieHusi BXOJUT B BapHATUBHYIO 4YacThb
yueOHOT0 I1aHa 00pa30BaTeNbHON MPOTPAMMBI.

JUis  u3ydyeHus  JUCUMIUIMHBI  HEOOXOoAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

[IpukimagHas MexaHHuKa

I'mppomexanuka

dusuka

OOoraiieHne MoJIe3HbIX UCKOIIaeMBbIX

Hpobnenue, u3Meab4eHUe U TPOXOUEHUE

du3nyecKue METOo/Ibl U3yUEHUs MMOJIE3HBIX HCKOMAEMbIX

3HaHus (YMEHHUs], BIAJICHUS), MOJIYyYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1s1 U3YYEHUSI AUCIUTLIIUH/TIPAKTHK:

[IpousBoicTBEHHAS - IPEATUIIOMHAS TPAKTUKA

[ToaroroBka K cjaue U caya rocy1apCTBEHHOI0 AK3aMEHa

[ToaroToBka K 3a1yTe U 3aIIMTa BBITYCKHOM KBaJM(UKALMOHHONW paboThI

TexHoorus o0orameHus NoJe3HbIX HCKOTIAEMbIX

BcnoMorarenbHbIe TPOLIECCHI

[IpoexTupoBanre 000OraTuTENbHBIX PadpUK

Uccnenoanue pyn Ha 000raTUMOCTh

3 Komnerennuu ody4yaromerocsi, popmMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJISA) U IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHu s

B pesynbTare ocBoeHMs AMCUUILITUHBI (MOAYIS) «[ paBUTALIMOHHBIA METO] 000TallIEHUS
oOyuarouuiics 1oKeH 001a1aTh CAeAYOIMMI KOMIETEHIUSIMHU:

CrpyKkTypHBIi [Inanupyemble pe3yabTaThl 00y4eHHs
JJIEMEHT
KOMIIETEHIIMHU

[1K-5 roTOBHOCTBIO JIEMOHCTPUPOBATH HaBBIKU Pa3pabOTKHU IIAHOB MEPOIIPUSITUI IO
CHWIKEHUIO TEXHOT€HHOM HAarpy3Ku IPOU3BOJICTBA HA OKPYXKAIOIIYIO CpeAY IIPU
AKCIUTYaTalMOHHOMN pa3BeKe, 100bIue U nepepaboTKe TBEP/IbIX MOJE3HBIX HCKOIAEMbIX, a
TaK)Ke MPU CTPOUTENIHCTBE U IKCIUTyaTallMH MOJ3EMHBIX 00BEKTOB

3HaTh - MEPOIIPUATHUSA [0 CHUKEHUIO TEXHOT€HHOM Harpy3Ku IIPOX3BOJICTBA Ha
OKPYXAIOIIYIO CPeAy MPH IKCILTyaTallMOHHOW pa3BeKe, J00bIYE U
nepepaboTKe TBEPIBIX MOJIE3HBIX HCKOTIAEMBIX, a TAKXKE TIPH
CTPOUTECIIBLCTBC U OKCILTyaTalluX IMOA3EMHBIX 00BEKTOB

YmMmern - pa3pabaTbIBaTh MJIaHBl MEPOTIPUATHH 110 CHUKEHUIO TEXHOT€HHOMN
Harpy3Ku IpOU3BOJICTBA HA OKPYXKAIOUIYIO CpeAy MPH 3KCILTyaTalluOHHON
pasBezke, 100bI4e 1 nepepaboTKe TBEPIbIX MOJE3HBIX HCKOTIAEMBIX, a
TaK)Ke MPU CTPOUTENIHCTBE U IKCIUTyaTallMH MOJ3EMHBIX 00BEKTOB




Biagets - HaBbIKAMHU pa3pabOTKH MIAHOB MEPONPUSITUN IO CHUKEHHUIO
TEXHOTCHHOW HArpy3Kd MPOU3BOJICTBA HA OKPYXKAIOIIYIO CPeay TpH
AKCIUTYyaTAIMOHHON pa3BeKe, T0ObIYe U epepaboTKe TBEPIbIX MOJIC3HBIX
HCKOITa€MBbIX, a TAKXKEC HpI/I CTpOI/ITeJ'II)CTBe nu BKCHJ'IyaTaIII/II/I IIOA3CEMHBIX
00BEKTOB

[IK-12 rOTOBHOCTBIO OIIEPATUBHO YCTPAHATh HAPYIIEHUS IPOU3BOACTBEHHBIX IIPOLIECCOB, BECTH
MIEPBUYHBIN YUET BHIIOJIHAEMbIX Pa0OT, aHATU3UPOBAThH ONEpaTUBHBIC U TEKYIIHME ITOKa3aTeNn
IIPOM3BOJICTBA, 00OCHOBBIBATH NMPEAJIOKEHNS [0 COBEPILIEHCTBOBAHUIO OpraHU3aIlU
IIPOU3BO/ICTBA

3HaThb - BO3MOXKHBIC HAPYIICHUA ITPONU3BOJACTBCHHBIX ITPOLCCCOB,
- OIICPATHUBHBIC U TCKYIIHEC IMOKA3aTC/IN ITPON3BOJICTBA,
- HallpaBJICHW COBCPUICHCTBOBAHHA OpraHru3ali IMpOrU3BOACTBA

YmMmers - BECTH [IEPBUYHBIN YUET BHINIOJIHAEMBIX padoT;

- AaHAIM3UPOBATh ONEPATUBHBIE U TEKYIHE IMOKA3aTEIN IPOU3BOJICTBA,
- 000CHOBBIBAThH MPEATIOKEHUS IO COBEPLICHCTBOBAHUIO OPraHU3ALUN
IIPOU3BO/ICTBA

Biagets - HaBbIKaMH IIPUHATHS PELICHUH IO YCTPAHEHUIO BO3MOKHBIX HapYIICHUI
ITPOU3BOJICTBEHHBIX IPOLECCOB;

- HaBBbIKAMHM BEJICHUS IEPBUYHOTO YU€Ta BBIIOJHAEMBIX padoT;

- METOJIMKaMU ONPEIETICHUS ONIEPATUBHBIX U TEKYIIUX ITOKA3aTENen
IIPOU3BO/ICTBA;

- HaBbIKAMH 000CHOBaHMSI MPEJIOKEHUHN IO COBEPLICHCTBOBAHHUIO
OpraHu3anuu

I1K-19 rotoBHOCTHIO K pa3pabOTKe MPOEKTHBIX HHHOBAI[MOHHBIX PELIEHUH 110
IKCIUTYyaTalMOHHOMN pa3Beike, 100bIue, nepepaboTKe TBEPIbIX MOJIE3HBIX HCKOMIAEMBIX,
CTPOUTENIbCTBY U IKCIUTyaTalluu TOJ3€MHbBIX 0OBEKTOB

3HaTh - TEOPETUYECKHE OCHOBBI I'PABUTAIMOHHOTO METO 1A OOOTaIICHHS,

- COBPCMCHHBIC I'PaBUTALIMOHHBIC ITPOLICCChI O6OFaHICHI/I$[ TBEPAbIX
IMOJIC3HBIX UCKOITACMBIX B PA3JIMYHBIX CPCAAX;

- oOnactu MPUMCECHCHUS KaXX10I'0 U3 I'paBUTALIMOHHBIX IIPOLECCOB U
IMPAKTUKY I'PABUTALIMOHHOI'O O6OFaHI€HI/I$[ Pa3IMYHBIX BUJI0B
MHUHEPAIBHOIO CHIPBS;

- OCHOBHOE€ 000pyJ0BaHUE /ISl K&KJ0TO TPABUTALMOHHOTO MpOoIecce, ero
YCTPOMCTBO, PETYIUPOBKY, JOCTOMHCTBA U HEIOCTATKHU, POU3BOAUTEIECH
000pyI0BaHUS

YmMmern - pa3pabaTbIBaTh NPOEKTHBIE MHHOBAIIMOHHBIE PEIIEHUs [0 epepadoTKe
TBEPABIX ITOJIC3HBIX UCKOIMMAEMBbIX, BKIIIOYas IMMPOCKTHBIC PCIICHHUA 10
rpaBUTalUOHHOMY 060rameHmo IIOJIE3HBIX HCKOIIAEMBIX,

- BBI6I/IpaTB " paCCUUTBIBATh TEXHOJOTHUYCCKUEC CXCMbI I'PAaBUTAIUOHHOT'O
oOoraieHus

- paCCUUTBIBATh CKOPOCTHU JABMIKCHUSA TCJI B CPEAAX;

- OIIpENIENATh 11eJ1eCO00Pa3HOCTh UCTIOIb30BAHUS Pa3IMUHbIX
IPABUTALMOHHBIX IIPOLIECCOB ISl KOHKPETHBIX YCIOBU;

- aHaM3UpoBaTh A3G(HEKTUBHOCTH PAOOTHI alNapaTOB U MPOLIECCOB




Bnazers

- HaBbIKAMH pa3pabOTKU MPOEKTHBIX MHHOBALIMOHHBIX PEIIEHUH 110
nepepaboTKe TBEPAbIX MOJIE3HBIX UCKOTIAEMbIX, BKIIIOUYAsi TPAaBUTALIUOHHOE
oOoraiieHue;

- OCHOBHBIMU METOJIMKAMHU SKCIIEPUMEHTAIBHOTO OIIPEIEIICHUS
MapaMeTpoB Pa3IMYHbIX IPABUTALMOHHBIX IIPOLIECCOB U MMapaMePTOB
000pyI0BaHUs 7151 TPABUTAIIMOHHBIX MPOIECCOB, HABBIKAMH 00padOTKH
MOJIyYE€HHBIX IKCIIEPUMEHTAJIbHBIX JaHHbIX

- OCHOBHBIMU METOJIMKaMHU Pa3pabOTKU MPOEKTHBIX PEILICHUN OT/IEIeHUM
IPaBUTALIMOHHOTO 00OTalleHUs] HAa 000raTUTEIbHBIX (adpuKax

[1CK-6.4 ciocoOHOCTBIO pa3pabaThIBaTh U PEaTM30BbIBATH IPOEKTHI POU3BOJICTBA IIPU

nepepaboTke MUHEP

AJIbHOT'O 1 TEXHOI'CHHOT'O ChIPbsS HAa OCHOBC COBpeMeHHOf/’I METOJOJIOTHH

IMPOCKTUPOBAHUA, PACCUHUTHIBATE ITPONU3BOJUTCIIBHOCTE U OIIPCACIIATE MapaMETPhI

06opymoBaHus 00OT
pernieHus 00oraTuTe

aTUTENbHBIX (aOpuK, GOpMUPOBATh FeHEPATbHBIN IUIAH U KOMIIOHOBOYHBIE
JBHBIX (aOpuK

3HaTh

- COBPEMEHHbIE MPOEKTHI 110 MepepadoTKE MUHEPAIBHOTO U TEXHOTEHHOTO
CBIPBSl U METOJIOJIOTHIO UX ITPOEKTUPOBAHUS;

- TEXHOJIOTHYECKHE CXEMbI U OpraHU3alMI0 IPOU3BOCTBA Ha
IPaBUTALIMOHHBIX QadpHKax;

VYmern

- pa3pabaTbIBaTh U pealn30BbIBATh MPOEKTHI IPOU3BOJICTBA IO
nepepaboTKe MUHEPAIBHOTO U TEXHOTEHHOIO ChIpbs Ha OCHOBE
COBPEMEHHOM METO10JI0T MM NPOESKTUPOBAHUS;

- paccuMTHIBAaTh MPOU3BOAUTEIHLHOCTD U ONPEAEIATH HapaMeTphl
000pyn0BaHUs Ul BCEX IPaBUTAILIMOHHBIX IIPOLECCOB 00O0TaAIEHUS

Bnazetrs

- IpUHIMIaMH GOPMHUPOBAHUS T€HEPAIBHOTO MJIaHA 000TraTUTENbHBIX
¢babpuk;

- KOMIIOHOBOYHBIMHU PELIEHUSMU TPAaBUTAMOHHBIX OTJCIECHUN
o0oratuTenbHbIX (PadpUK;

- METOJMKAMH pacyeTa MpOr3BOIUTEIILHOCTH OTAEICHUI rpaBUTALNY;
- METOJMKH OIpe/IeTIeHHsI TapaMeTpoB 000pyI0BaHUS JJIst
IPaBUTALIMOHHOTO 00OTalleHUs] HAa 000raTUTEIbHBIX (padpHuKax;

- OCHOBaMH COBPEMEHHBIX METO/I0B IIPOEKTUPOBAHUS OTAEICHUIM
I'PaBUTALIMOHHOTO 000TaleHnsi 000raTUTENbHBIX (pabpuK

[1CK-6.5 roTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE HH()OPMALIMOHHBIE TEXHOJIOTHH,
aBTOMAaTU3UPOBAHHBIE CUCTEMBI IPOEKTUPOBAHUS 00OTaTUTENBHBIX TPOU3BOICTB

3HaTh

- COBPCMCHHBIC PIH(bOpMaHI/IOHHBIG TEXHOJIOT'MH, aBTOMAaTU3UPOBAHHBIC
CHUCTCMBbI IMMPOCKTUPOBAHUA 00oraTuTEIbHBIX IMpOn3BOACTB

VYmern

- IPUMEHSATh UH()OPMAITMOHHBIE TEXHOJIOTHH W aBTOMATU3WPOBAHHBIC
CHUCTEMBI TIPH MPOEKTUPOBAHUS 000TaTUTEIHHBIX TIPOU3BOJICTB H, B
YaCTHOCTH, MPU PacueTe KaueCTBEHHO-KOJNYECTBEHHBIX IMOKa3aTesei
TPaBUTAIMOHHOTO OOOTAIICHUS U MPU TPOCKTUPOBAHUH OTICICHUI
rpaBUTAIMK HAa 000TaTUTENBHBIX (adpruKax

Bnazetrs

- METOJaMH U METOJIMKaMU COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUI
Y aBTOMAaTU3UPOBAHHBIX CUCTEM ITPOEKTUPOBAHUS 000TaTUTENbHBIX
IIPOU3BO/ICTB




4. CTpyKTYypa, 00bEM M colepkaHue TUCHUNIMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABJISET 6 3a4eTHHIX eAuHUIl 216 akaa. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora — 18,4 akaj. yacoB:
—aynuTopHas — 14 akaj. 4acos;

— BHeayAuTopHas — 4,4 akaj. 4acoB

— caMocTosiTenbHas padoTta — 188,9 akan. gacos;
— MOJATrOTOBKA K AK3aMeHy — 8,7 akaJ. yaca

dopma aTTecTaluu - KypcOBOU MPOEKT, IK3aMEH

AynuTopHast T =
KOHTaKTHas paboTa E % ®opma TeKymIero
=
Pasnen/ Tema 5 (B akaz. 4acax) g = Bun 3 KOHTPOJIAA Kox
= S © | caMOCTOATENBHON | yCIIEBAEMOCTH U
JICLMIUIIHBL < g = ., | KoMIereHuuu
S & paboThI IIPOMEKYTOYHOH
n1al. | mpakT.
Jlex. P Z2'S aTTeCTALH
3aH. 3aH. | O &
1. Pasmen «Teopernyeckue
OCHOBBI IpaBUTALMOHHBIX
IIPOLIECCOBY
1.1 «O6mue cBeneHus o CamocrosrenbHoe | YCTHBIN orpoc.
IPaBUTALIMOHHOM  METOZE H3yueHue yuyeOHou 3amura K-5. [IK-12
oboralieHusi, €ro poiud B 1 HaY4HOU J1a00paTOPHBIX f ’
5 1 10 IK-19, IICK-
OIIN. Knaccugukanms JINTEPATYPHI. pabor. 6.4. [ICK-6.5
IrPaBUTALIMOHHBIX Pemenne IIpoepka pemenust| ’
IIPOLIECCOBY» JIOMAIIHUX 3a/1a4. | JAOMAIIHUX 3a]a4
CamocrosrenbHoe | YCTHBIN orpoc.
1.2 «CBoiicTBa MUHEPAJIOB H3yueHue yuyeOHou 3amura
u CBOMCTBA cpex, ] 1 HAY4HOU 11a00paTOPHBIX
UCIIOIb3YEMBIX B JINTEPaTypBhl. pa0or.
IpaBUTALlMOHHOM METOJE» Pemenue IIpoBepka pereHus
JIOMAIIHUX 3a/1a4. | JAOMAIIHUX 3a]a4
CaMocTosTenbHoe
n3ydeHue yueOHoun
1 HaY4HOU YcrHblii ompoc.
JIUTEPATYPBI. 3amura
1.3 «O6mue paTyp -
IToaroroBka J1a00paTOPHBIX
3aKOHOMCPHOCTH 8
J1a00paTOPHOMY pabor.
JIBIDKEHUS 3€PEH B Cpefiax»
3aHATUIO. IIpoBepka pereHus
Pemenne JOMAaIIHUX 3aJa4

JOMalIHUX 3a1a4.




CamocrosiTensHOe
n3ydeHue yueOHoum

VYerHbli onpoc.

1 HaY4HOU Samura
1.4 «PaBHONagaromue JIUTEPATYPBI. H260DATODHBIX
3€pHa, K03bGULUEHT /11 7 Iloaroroska P 6 P
a0oT.
PpaBHOIAIAEMOCTH» J1a00paTOpHOMY T P
SAHSITIIO pOBepKa peleHus
OMAaITHHX 3aJ1a4
Pemenne A A
JIOMAIIHUX 3a7a4.
CaMocTrosTenbHoe
H3Y4eHHE yueOHOf YcrHblii onpoc
1 HaY4HOU Sampita ’
JIUTEPATYPHI.
1.5 «CtecHeHHOE mHaJieHuE paTyp 71a00paTOPHBIX
7 [ToaroroBka
Tem» pa0or.
11a00paTOpHOMY
SAHSTHIO [IpoBepka peieHus
: OMalIHuX 3a1a4
Pemenne A A
JIOMAIIHUX 3a7a4.
Wroro no pasgeny /11 40
2. Pazpen «['mnmpaBnuueckast
KJ1acCU( UKL
CaMocTrosTenbHoe
u3ydeHue yuehoi YcrHblii onpoc
21 H U HaY4HOU ’
. «Ha3nauenue u - 3amura TK-5. TIK-12
epaTypsbl. - -
obnacth [IPUMEHEHHUS PaTyp J1a00paTOPHBIX f ’
o 9 [Toarororka k IIK-19, IICK-
THPaBINYECKON pa0or.
J1a00paTOPHOMY 6.4, I[ICK-6.5
KJ1accuUKaIMN» SAHSTHIO [IpoBepka perieHus
: OMalIHUX 3a7ad4.
Pemenne A A
JIOMAIIHUX 3a7a4.
CaMocTrosTenbHoe
n3ydeHue yueOHoun N
N YcrHblii ompoc.
2.2 «'mapaBnuyeckas Y HAy4HOU 3 P
aluTa
KJ1acCUUKAIUs oz JIUTEPATYPHI. 1abo ;L[To HLIX
JIEHCTBUEM CHJIBI TSDKECTH. 7 [ToaroroBka k P 6 P
a0oT.
l'unpaBianueckue 11a00paTOpHOMY T OBepKa R
KJ1aCCU(UKATOPBD 3aHATHIO. POBEPKa p
JIOMAIIHUX 33]a4.
Pemenne
JIOMAIIHUX 3a7a4.
CaMocTrosTenbHoe
nu3ydeHue yueOHoi N
N VYerHbli onpoc.
2.3  «Knaccudpukanus B Y HAy4HOU 3 poc
N aluTa
rnosue JelicTBUs 1/11 7 JINTEPATYPHI. 6o ;L[TO HBIX
LIEHTPOOEIKHOMN CHIIBI» Ionroroska P 6 P
a0oT.
J1a00paTOPHOMY P
3aHATHIO.
Wroro no pasgeny /11 23

3. Pasgen «OOoraiicHue
TSHKENBIX Cpefax»

B




CamocrosiTensHOe
n3ydeHue yueOHoin

VYerHbli onpoc.

U Hay4HOU
3.1 «O0mue cBeneHust o0 v 3amura
00OrameHu B TKEIBIX JMTCPATYPEL. J1a00paTOPHBIX K-S, TK-12,
7 [Toarororka k paTop IIK-19, IICK-
cpenax. Buapl TsKENBIX pa0or.
N J1a00paTOPHOMY 6.4, I[ICK-6.5
Cpen ¥ UX CBOHCTBa» IpoBepka pelieHuns
SARTHIO. OMaIIHUX 3a7a4
Pemenne . Aa.
JTIOMAIITHAX 3a/1a4.
CamMocTosTenbHoe
3.2  «Koucrpykuum  u| 3 n3ydeHue yueOHOi .
TPy’ ya yHe VYerHbli onpoc.
obnacth MPUMEHEHUS Y HayIHOU Sama
anmaparoB VTS 5 JIUTEPATYpPHI.
11a00paTOPHBIX
oborateHus B Ionroroska aGor
CYCIICH3USIX)» J1a00paTOPHOMY P ’
3aHATHUIO.
CaMocTosTenbHoe
H3yueHue yuyeOHou .
3.3 «IIpurotoBieHue u quHayqy:Oﬁ VYcrHbIit onpoc.
ereHepalys  CYCIEeH3HUM. 3amura
P part Y 1/11 5 JIUTEPATYPHI. -
IpakTka oboraiieHus: B J1a00PATOPHBIX
IToaroroBka k
CYC-IICH3UAX» pa0or.
11a00paTOpHOMY
3aHATHUIO.
Wroro no pasgeny /11 17
4. Pasmen «['mapaBnuveckas
OTCaIKa»
CaMocTosTenbHoe
n3ydeHue yueOHoun N
N VYerHbli onpoc.
4.1 «OOmme TmOHATHA U Y HAy4HOU P [IK-5, TIK-12,
3amura
TEPMUHOJIOTHS, THIIOTE3bI 8 JIUTEPATYPBI. IK-19, IICK-
11a00paTOPHBIX
orcanku. [{ukisl oTcaakm» [Toarororka k aGor 6.4, IICK-6.5
J1a00paTOPHOMY P ’
3aHATHUIO.
5 N
VYerHbli onpoc.
3amura
IToaroroBka k »
4.2 «OTcanouHble 11a00paTOPHBIX
1/11 7 J1a60paTOPHOMY
MAaIIUHBD) pabor.
3aHATHIO.
IIpoBepka perienus
JIOMAIITHUX 3371349
43 «IIpakTuka CaMocTosTenbHoe .
6 YcrHBIH ompoc.
MIPUMEHEHUSI OTCAIKI H3y4ICHHE
Wroro no pasgeny /11 21
5. Pazmen «OOoramenue B
MOTOKE BOIBI, TEKYIIEM IO
HAKJIOHHOM TOBEPXHOCTH»
CaMocTosTenbHoe
H3yueHHue y4yeOHou .
5.1 «Teopernueckue i yaes YcrHblii ompoc.
OCHOBBI ~ OOOramieHus B 1 HAyaHoH 3amura [IK-5, TIK-12,
MIOTOKE BOABI, TEKYIIEM 10 > > HTCPATYPHI. 11200 ];IL”[FO HBIX TIKR-19, TICK-
L yi IToaroroBka K patop 6.4, TICK-6.5
HAKJIOHHOH TTOBEPXHOCTH» pabor.
J1a00paTOpHOMY

3aHATHIO.




CamocTosTenbHOe
n3ydeHue yueOHoun
1 HaY4HOU

VYerHbli onpoc.

5.2  «OOoramenue  Ha 3amura
4 JIUTEPATYPBI.
IITIO3aX) 11ab0paTOPHBIX
[ToaroroBka k 6
a0oT.
J1a00paTOPHOMY P
3aHSTHIO.
CaMocrosTenbHoe
H3yueHue y4yeOHou N
5.3  «OOoramenue  Ha Y HaAY4YHOU yCTgHH onpoc.
KOHIICHTPAIIMOHHBIX 5 JIUTEPATYpPHI. 6 atuira
CTONIax» Iloaroroska a Op%mpHHX
a0oT.
J1a00paTOPHOMY P
3aHSTHIO.
CaMocTrosTenbHoe
H3yueHue y4yeOHou N
qu Ha y;oﬁ YcrHbli ompoc.
54  «OOorameHue Ha i 3amura
4 JIUTEPATYPBI.
BHHTOBBIX aIaparax» 11ab0paTOPHBIX
[ToaroroBka k 6o
J1a00paTOPHOMY P ’
3aHSTHIO.
CaMocTrosTenbHoe
H3yueHue yuyeOHou N
qu Ha y;oﬁ YcrHblii ompoc.
5.5 «OOoramenue Ha i 3amura
N 4 JIUTEPATYPBI.
CTPYHHBIX ammaparax» 11ab0paTOPHBIX
[ToaroroBka k 6o
J1a00paTOPHOMY P ’
3aHSTHIO.
Uroro no pazneny 22
6. Pazmen «OOoramenue B
IIEHTPOOSIKHBIX aIMapaTax»
CaMocTosTenbHoe
H3yueHue yuyeOHou N
yqn Ha y:oﬁ YCTHEI onpoc. IK-5, TIK-12
6.1 «O6orarienne B e 3ammra o it
18 JIUTEPATYPBI. IK-19, IICK-
LUKJIOHAX) 11a00paTOPHBIX ’
Ionroroska aGor 6.4, I[ICK-6.5
J1a00paTOPHOMY P ’
3aHSTHIO.
CaMmocTrosTenbHoe
n3ydeHue yueOHoun N
6.2  «OO6oramenue B 1 Hay4HOH yCTgHH onpoc.
LEHTPOOEIKHBIX 9,9 JIUTEPATYPBI. 6 attmTa
KOHIICHTpaTOpax» IoaroToBka K a OP%TOPHHX
a0oT.
J1a00paTOPHOMY P
3aHSTHIO.
HUroro no pasneny 27,9
7. Paznen «IIpombiBKa»
CaMocTosTenbHoe
n3ydeHue yueOHoun N
N VYerHbli onpoc.
7.1 «OO0ume cBeneHus o Y HAYYHOU 3amHTap [K-5, TIK-12,
TIPOMBIBKE. IIpupona 9 JINTEPATYPHI. HA6ODATODHEIX [1K-19, I[ICK-
CBSI3HOCTH TJIMH» Ionroroska 160_? 6.4, I[ICK-6.5
J1a00paTOPHOMY P ’

3aHATHIO.




CamocrosiTensHOe
n3ydeHue yueOHoun

VYerHbli onpoc.

U HaY4HOU
7.2 «Amnmnaparsl ISt i 3amura
MIPOMBIBKHU PYy» 7 JHTCPATYPHI. 1a00PaTOPHBIX
P IToaroroBka k patop
pabor.
11a00paTOpHOMY
3aHATHUIO.
Uroro no pazaeny 16
8. Pazmen «IIHeBMaTHueckoe
oboraieHne»
CamMocTosTenbHoe
nu3ydeHue yueOHoi N
N THBII OMpoc.
8.1 «OO0mue cBeneHus o Y HAYYHOU ve onpoc [K-5, TIK-19,
3amura
ITHEBMaTUYECKOM 9 JIUTEPATYPHI. [ICK-6.4,
J1a00paTOPHBIX
oboraieHun» Ionroroska aGor IICK-6.5
J1a00paTOPHOMY P ’
3aHATHUIO.
CaMocTosTenbHoe
H3yueHue yuyeOHou N
qu Ha y;oﬁ VYerHbli onpoc.
8.2 «IIneBmMaTuyeckas i 3amura
7 JIUTEPATYPBI.
cenapanus» 11a00paTOPHBIX
[ToaroroBka k
pabor.
J1a00paTOpHOMY
3aHATHUIO.
CaMocTosTenbHoe
H3yueHue yuyeOHou N
qu Ha y;oﬁ YcrHblii ompoc.
8.3 «Ob6oramesue B i 3amura
6 JINTEPaTypBhl.
a3pPOCYCIICH3UAX» 1a00PaTOPHBIX
[ToaroroBka k
pabor.
J1a00paTOpHOMY
3aHATHUIO.
Uroro no pazneny 22
Hroro 3a cemecTp 6/41 188.,9 9K3aMEH,KIT
ITK-5,11K-
KypcoBoii mpoekT, [12,ITK-
Wroro no aucuurivze 6/41 188.,9
men ’ 9K3aMCH 19,I1CK-

6.4,IICK-6.5




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B mnpouecce mnpenomaBaHus aucUMIUIMHBL «['paBUTalMOHHBI MeTOA OOOTaIEHUSD)
MPUMEHSIOTCS TPAIULIMOHHASI U UHTEPAKTUBHAS TEXHOJIOTUH.

YcBoeHUEe AMCLUMIUIMHBI JIOCTUTAETCSl B XOJI€ ayJUTOPHBIX 3aHATHH M BBIIOJHEHUS
CTYACHTaMH pa3IMYHbIX BHUJOB CaMOCTOSITENIbHOM paboThl. Jlekumm nDpoxonasT Kak B
TpagUITMOHHOW dopme «IeKuus-uHpopMarms», Tak U B GOpPME <«JICKIUSA-AUCKYCCHSI» |
«CEMUHAP-TUCKYCCHUS» C LENbI0 KOJJIEKTUBHOTO OOCYXJAEHHS BOIpoca, MpoOiieMbl (3apaHee
BBIHECEHHBIX [IpErojlaBaTeieM Ha OOCYXKJEHHE) M MEXIPYyNIoBOoro auanora. «Jlexkmus-
JHUCKYyCCUsD» TaK MPOXOAUT B OpMe HAYUHO-IIPAKTUUECKOTO 3aHATHUS C 3apaHee MMOCTaBICHHOMN
MpoOJIEMAaTUKON M CHCTEMOW JOKJIAJIOB CTYJIEHTOB JJIMTEIHLHOCTHIO 5-10 MUHYT, a B KOHIIE
JIEKLMU IpernojaBaTelb NOABOAUT UTOTH CAMOCTOSITEIbHON pabOThI M BBICTYIJICHUH CTYAEHTOB,
JOTIOJTHSIET WJIM YTOUYHSIET IPEICTaBICHHYIO HH(OpMAaIHIO U (OPMYIHPYET OCHOBHBIE BBIBOIBI.

[Ipu mpoBeIeHUH JEKIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS: METO/1 KOHTEKCTHOT'O 00y4YeHMs,
KOTOPBIH MMO3BOJISIET YCBOUTh MaTepHall ITyTEM BBISBIICHUS CBA3EH MEX Iy KOHKPETHBIM 3HAHUEM
U €ro NpUMEHEHHEM, METOJ MEKIUCIUIUIMHAPHOIO 00y4YeHHUs JUIsl UCIOJb30BaHUs 3HAHUM U3
pasHbIX oOjacTel, UX TIPYNINUPOBKU U KOHIIEHTPAMM B KOHTEKCTE KOHKPETHOM perraemMoi
3ajauM, yuyeOHasi JUCKYCCHSl KaK METOJ| MHTEPAaKTUBHOTO OOY4YEHHs 10 OOCYKIEHHIO HTOrOB
BBITNIOJIHEHUS PACUETHBIX 3aJJaHUH U aHAIN3y KOHKPETHBIX IPOU3BOJICTBEHHBIX CUTYaIUH.

JlexumoHHBIH MaTepuas yriayOnsieTcs IpU CaMOCTOSITEIbBHOM M3YYE€HUU Marepuala Io
TeMaM Kypca, 3aKpeIuIsieTCs TP PEeLeHUH TOMAIIHUX 33/1a4 U IIPHU IMOArOTOBKE BHICTYIICHUM Ha
CEMHUHAPCKUX 3aHATHUSX, 1€ pa30uparoTcsi KOHKPETHBIE IPOEKTHO-KOMIIOHOBOYHBIE PEILIEHUS Ha
npuMepe JEHCTBYIOIIUX MNPEANpPUATHNA, MPH BBIIOJIHEHUM U 3allUTe JA0OPAaTOPHBIX padoT.
Hcnonb3yroTcss  WUIIOCTpaTUBHBIE — BHAeoMmarepuaibl  (BuaeoGmibMbl,  ¢ororpaduu,
ayJIM03anucH, KOMIIbIOTEPHbIE TPE3CHTALINHN).

B xauecTBe O1IEHOYHBIX CPEJCTB Ha MPOTSHKEHUN U3YYEHUS] AUCIUILITMHBI HCTIOIB3YIOTCS:
YCTHBIM OIpPOC, TECTUPOBAHHE, BBICTYIJICHUE HAa CEMUHAPCKUX 3aHATHUSAX, IPOBEPKA PELICHUs
JOMAIlIHUX 33/1a4, 3a11uTa J1a00paTOpHbIX padoT.

JlexumoHHBIN MaTepuai 3aKpeIIseTcs B X0/1€ IPaKTUUECKUX U 1a00paTopHbIX padoT, Ha
KOTOPBIX BBINOJIHAIOTCS I'PYNIOBbIE WIM UHIUBUAYaAIbHbIE 3aJaHUs 1O MpoiiieHHo Teme. Ha
71a00paTOPHBIX 3aHATUSAX CTYIEHTHl OBJIA/IEBAIOT SKCIIEPUMEHTAIILHBIMU MpUeMaMu paboThl Ha
Pa3IMYHOM IPaBUTALIMOHHOM O0OpYJIOBaHUM, IPAKTUYECKUMHU HAaBBIKAMM pacyeTa Moka3aTelsien
IPaBUTALIMOHHOTO O0OOrallleHus, aHaiau3a IOJY4YeHHbIX pe3yibTatoB. llpu mpoBeneHun
nabopaTopHbIX pabOT CTYOEHTHl JOJDKHBI HaydyuThCs paboTarh Ha J1abOpaTopHOM
000Opy/IOBaHNH, YMETh IMPaBUJIbLHO OPraHU30BBIBATH SKCIIEPUMEHT, SICHO U TOYHO OIKCHIBAThH
IpoBeJieHHbIe OMBITHl. [lpu mnpoBeaeHnn a0OPaTOPHBIX 3aHATHI HMCHOJB3YETCS METO[
KOHTEKCTHOTO OOyueHHs, KOTOpPbI MO3BOJIAET YCBOUTH MaTepuai IIyTeM BbISBIEHHUS CBs3eil
MEXAYy KOHKPETHBbIM 3HAaHUEM M ero npuMeHeHueM. [Ipu nmpoBeneHUM MPaKTUYECKUX 3aHSATHI
ucnoisb3yercss Meroj Omnepexarolieid caMOCTOATENbHON pPabOThI, KOTOPHIM 3aKIIOYaeTcs B
M3Y4YEeHUE CTyJIEHTaMU HOBOI'O MaTepuaia JI0 €ro W3JI0KEHUs IpernojaBaTesieM Ha JIEKLIHMU U
JPYTUX ayIUTOPHBIX 3aHATHUSIX.

CamocrosTenbHas paboTa CTYIEHTOB IOCTPOCHA TakUM o00pa3oM, 4YTO B TpoIlecce
paboThl CTYINEHTHI 3aKPEIUIAIOT 3HAHMS, MOJyYEeHHbIE B IPOLECCE TEOPETUYECKOro oOydeHus,
TeM caMbIM (OPMHUPYIOT MPOPECCHOHATIbHBIE YMEHHUS M HaBBIKM, a TaKXKe YMEHHS
UCCIIEIOBATEIbCKOM M TBOpUYeCKOM jestenbHOocTU. CamocTosTenbHas padoTa CTYIEHTOB
CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITEIbHON HpopabOTKE TeM, B IPOLECCE BBIMOIHEHUS
UHIUBUAYAIbHBIX JOMAIIHUX 3a/laHui, MpU TMOJArOTOBKE K MPOMEKYTOYHOM aTTECTALUU.
Pe3ynbTarhl ycBOEHUS MaTepuaa NpoBepsItOTCs B (popMe dK3aMeHa U 3alUThl KypcOBOM paboThI
B 8 cemecTpe.



6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTeCTALMU
[IpencraBieHsl B IPUITOKEHUH 2.

8 Y4ueOHO-MeTOoaM4YecKkOoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPaATypAa:

1. ABnoxuH, B. M. OcHOBBI 000TaIIeHHs TOJIE3HBIX UCKOMTAEMBIX ;| YIYCOHHK : B 2 TOMax /
B. M. ABgoxun. — 4-e u3a., crep. — Mocksa : ['opHas kaura, 2018 — Tom 1 : OGoraTutenbHbie
npoueccel — 2018, — 420 c¢. — ISBN 978-5-98672-473-7. — Pexum poctyna:

https://e.lanbook.com/book/134944

2. ABgoxuH, B. M. OcHOBBI 00OTaIeHus OJIe3HBIX UCKOTIAEMBIX : yU€OHUK : B 2 TOMax /
B. M. ABnioxun. — 4-e u3n., crep. — Mocksa: ['opHas kaura, 2018 — Towm 1 : OGoraTutenbHbie
mpoueccel — 2018, — 420 c. — ISBN 978-5-98672-473-7. Pexum poctyna:
https://e.lanbook.com/book/134944

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. AbpamoB, A.A. [lepepaboTka, oborameHne 1 KOMIUIEKCHOE HUCIIOJIb30BAHUE TBEPIBIX
MOJIE3HBIX UcKomaeMbIX. T.2. TexHonorus nepepaboTKu U 00OTaICHHS TTOJIE3HBIX HCKOMTAeMbIX
[DnexTponHbIi pecypc]: yueOHuk s By30B.— M.: U3a-Bo «l'opHas xkuuray, 2004. =510 c.—
ISBN 5-7418-0242-7. — Pesxxum noctymna: http://e.lanbook.com/books/

2. Anamos, J. B. TexHosorus py/ LIBETHBIX METAJUIOB: ydyeOHoe nocodue / 3. B. Anamos.
—  Mocksa : MUCUC, 2007. — 515 c. — Pexum  pgocryna:
https://e.lanbook.com/book/47413MepunoB, H.®. I'paBuTaniuoHHBIE METOJbI OOOTAILEHHUSA:
Koncnekr nexuuit.: Yu. nocodue. — YITVY. 2005.

3. CopaBounuk no oboramenuto pyn /I[lox pea. bormanosa O.C.-2-e uzn., nepepad. u
nom. —M.: Henpa, 1983.

4. Tlepmomnueckue wuznanus: «OOoramenue pya», «[opHbrii xypHany, «U3Bectus
BBICIIMX Y4eOHBIX 3aBesieHui. ['opHbIil *kypHa», «['OpHBIH MHGOPMALMOHHO-aHATUTUUYECKUMA
Or0JITIe-TEHbY.

B) Meroauyeckue yKazaHus:

Umxesckuii, B.b. Metonnuecknue ykazaHusi 1O BBITIOJIHEHHIO JIAOOPATOPHBIX pabOT Jist
cTyneH-ToB crnenuaibHocTH 130405 mHeBHOW M 3a04HON (PopMm 00ydeHUs. — MarHMTOrOpCK:
OI'BOY BIIO «MI'TVY», 2012.-35c.

r) [Ilporpammuoe odecnieuenne 1 UHTEepHeT-pecypcehl:

IlporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpox neicTBUS TULICH3UU
MS Windows 7

Professional(mis  |/[1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1 135 01 17.09.2007 Geccpouno
Professional

7Z1p cB0001HO pacrpoctpansemoe [10 OCCCPOIHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
| HazBanue xypca | CchliiKa




[TouckoBasi cucrema Axamemuss Google (Google URL: https://scholar.google.ru/

Scholar)

Hammonansaas MH(POPMAITMOHHO-aHATUTUYECKAS URL-

cucreMa — Poccuiickuil MHAEKC HAy4HOTO UTUPOBAHUS h o . .
ttps://elibrary.ru/project risc.asp

(PHHII) ~

Nudopmannonnas cucrema - Equnoe okHo jocrymna K
nHGOPMAITMOHHBIM pecypcam
9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne TN CIMIJINHBI (MOIYJIs)

URL: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHHE AUCIUTUTNHBI BKITIOYALT:

Jlekuvonnas aymgurtopus: MynbTUMEOUIHBIE CpPEACTBA XPAHEHMs, MEpeladyd |
IpeJICTaBIeHUs] HHPOpMAaIU

Jlaboparopus (aya. 09): 1. YcranoBka it ompeneneHus CKOPOCTEH CBOOOTHOTO H
CTECHEHHOTO TIaJICHUS YacTHII.

2. YcraHoBKa Jyisi 000oTaIeHus Ha THAPOIUKIIOHE.

3. YcraHoBKa A1 00oTranieHus: Ha KOHIIEHTPAITMOHHOM CTOJIE.

4. Ycra"oBKa Jyisi 00oTaIeHus Ha BUHTOBOM CerapaTope.

5. YcraHoBka 15 o0oraiieHust Ha HEHTPOOEKHOM KOHILIEHTPATOPE.

6. YcraHoBka /151 o0oraiieHus Ha 0TCaJJOYHON MaIINHE.

7. VYcraHoBKa A pAa3felIeHMs Marepuanga II0  KPYNHOCTHM Ha KacKaJHOM
MUpaMUIATTBHOM KJlaccupuKaTope.

Kowmnerotepusiii knacc : Ilepconanphbpie kommnbroTepbl ¢ nakerom MS Office, ¢
BBIX0JIOM B MHTEpHET W C JOCTYmOM B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pPA30BATEIbHYIO
cpeny yHUBepcuTeTa. Y4eOHbId QumibMm  «['paBUTalMOHHOE OOOTAIEHHE TIOJIE3HBIX
HCKOIIAEMBIX).

AynuTopuu JUisi CaMOCTOSITENIbHOM pabOThl: KOMITbIOTEPHBIE KJIACCHI; YNTAJIbHbBIE 3aJIbl
oubnuoreku: [lepconanbubie koMmbroTepsl ¢ nakerom MS Office, Beixogom B MHTEpHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[lomemienne Juisi XpaHeHHs] W NPOPUIAKTHYECKOTO OOCITYKUBaHUA Yy4eOHOTO
obopynoBanus: Illkadger 11 XpaHeHHs y4eOHO-METOIWYECKOW JTOKyMEHTAIuH, y4eOHOTO
000py10BaHUS U YU€OHO-HATJISATHBIX ITOCOOMIA.



IIpuinoxenne 1

6. YueOHO-MeTOANYeCKHEe o0ecTieYeHre CAMOCTOSITeIbHOIH padoThl CTY/IECHTOB

[To nucuunnune «I paBUTALIMOHHBIA METO1 0OOTaIIEHHs» IPETyCMOTPEHA ayIUTOPHAs U
BHEay/IMTOPHAs CaMOCTOsTENIbHAs paboTa 00yJaronuxcs.

BueayauropHast camocTosTenbHas paboTa CTYACHTOB OCYIIECTBIIETCS B BUJIE IOATOTOBKH K
71a00paTOpPHBIM, KOHTPOJIbHBIM pab0TaM, CEMMHAPCKUM 3aHATUSAM, IIPU PELLIEHUH JTOMAIIHUX
3ajad.

IIpakTnyeckne 3aHATHSA, UX HAUMEHOBaHHe U 00beM B Yacax - 17 yacoB

[IpakTuueckas padora Nel Onpenenenue ckopocTeil majieHus YacTUll IO IEPBOMY IapaMeTpy
JIamenko — 2 gaca

[IpakTuueckas padota Ne2 Onpenenenue K03pUIIMEHTa PABHONIAJAEMOCTH TI0 BTOPOMY
napamerpy Jlsmenko — 2 gaca

[IpaxTnueckas padora Ne3 Metouka pacyera ruipaBIM4ecKuX KiaccupukaTopoB — 2 yaca

[IpakTuueckas padora Ne4 Metouka pacyera ruAPOLUKIOHOB — 2 yaca

[IpakTnueckas padorta Ne5 @pakiMOHHBINA aHAINU3 U KPUBbIE 000raTUMOCTH — 2 yaca

[IpakTuueckas padora Ne6 Onpenenenre 000raTUMOCTH yriisi — 2 yaca

[IpaxTuueckas padora Ne7 Metojuka pacyeTa MJIOTHOCTH TSDKEION CYCIIEH3UU U pacxojia
YTSOKENUTEN — 2 Jaca

[IpakTnueckas padora Ne® [IpaxkTrka npuMeHeHus [EeHTPOOEKHBIX armnapaToB — 2 yaca

[IpaxTuueckas padora Ne9 Cxembl THEBMAaTHYECKOTO 00OTallleHusl Ha
acbectooOoraruTenbHbIX (habpukax — 1 yac

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB /IS CAMONPOBEPKH
Paszgen 1. Teoperndyeckne 0CHOBBI TPaBUTALHOHHBIX IIPOLIECCOB.
Knaccugukarus rpaBUTallmOHHBIX POILIECCOB.
Bunpl conpoTHBIIeHUS cpel alaloIuM TellaM.
KoHneuHast CKOPOCTh MajieHus Tell.
OmnpeneneHne KOHEYHON CKOPOCTH TTAJICHHS TI0 TIEPBOMY TapameTpy JIAIeHko.
PaBronanaromue rena.
Omnpenenenre pa3sMepoB paBHOMAJAONINX TEJI [0 BTOPOMY napameTpy JIsmeHko.
CrecHEeHHBIC TIA/ICHUS TE.
Paznen 2. OO0miye 3aKOHOMEPHOCTH JIBYKEHUS 3€pEH B Cpefiax.
CenMeHTAIMOHHBIN aHANIN3.
'mapaBimueckas KiaccupuKanus
['uapaBirueckue KIacCH(PUKATOPHI
MexaHnuecKue KIaCCH(PUKATOPHI
I'maponuKIIOHsI
Paznen 3. OGoraiieHue B TSHKEIBIX cpeax.
OO6oraienue B TSHKETBIX Cpeiax.
KonecHbie cemapatopsbl it 000TaIIeH s B TSHKEIBIX Cpeax.
KonycHble u OapabaHHbIe cenapaTopbl AJisi 00OTaIlleHHsI B TSDKEIbIX CPEeIax.
@pakIMOHHBIN aHAIN3.
OOoramnienre Ha KOHYCHBIX CerapaTopax M CTPYHHBIX KOHIIEHTPaTopax.
Paznen 4. Otrcajxa.
1. OOoramenue 0TcCaaKoM.
2. OtcampouyHble MaIIWHBI.
3. @akTopbl perymupoBKHU pabOThl OTCAJOUHBIX MAIIUH
Pazgen 5. OGorarmienue B cTpye BObI, TEKYIICH O HAKIOHHOW TIIIOCKOCTH.
1. OOoramienne Ha BUHTOBBIX CEMapaTopax v KOHIIEHTPAIIMOHHBIX CTOJIaX.
Paznen 6. TexHonormueckre cXeMbl U OpraHU3aIus IIPOU3BOJICTBA HA TPABUTAIIHOHHBIX
(habpukax.
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1. TexHoorn4eckue cxemol oOoramieHus.

Paznen 7. CnieumanbHbie BUIBI TPABUTAIIMOHHOTO 00OTAIICHHMS.

1. IIpomsbiBKa, mpuMeHsieMoe 000py10BaHuUE.

2. IlmeBmatmueckoe oOoramieHme, UCIoJib3yeMoe 000pyI0BaHue.

KOHTpOJIbeIe TECThI

Bapuanr 1

1. TloHsiTHe O TPAaBUTAIIMIOHHOM METO/IE OOOTaIICHHS.

a) Ilpouecch pa3aeneHust CMECH 3€peH MO IIOTHOCTU, KPYITHOCTH B (JOpME YaCTHII.

b) Ilpoueccsl pa3aeneHusi CMECH 3€peH 10 Pa3IMuMIO0 B CMAaUMBAaE€MOCTH UX OBEPXHOCTEH.

c) Ilpouecchl pazaenenus cMecu 3epeH OCHOBAaHHOE Ha Pa3INuUU UX XUMMHUYECKUX CBOMCTB.

d) IIpouecchl pazaeneHus cMecu 3€peH OCHOBAHHOE Ha UX CIIOCOOHOCTH BCILIBIBATb.

2. Kakue 1onojHUTENbHbBIE CUIIBI KPOME BEca Tejla B Cpe/ie MOT'yT JeMCTBOBATh Ha 3epHa MpuU
WX pa3/IeNIeHuH TPABUTAMOHHBIM METOI0M?

a) lleHTpoOeKHBIC U PTCKTPOMATHUTHBIC CHJIBI.

b) Apxumenosa cuia.

c) HHepuwoHHBIE CHIIBL

d) Cuiasl MOJIEKYJIIPHOTO B3aUMO/ICHCTBHSL.

3. KakoBBI yTH CHMKEHHS HIDKHETO TIpeiesia KPYITHOCTH pa3IeNisIeMbIX YaCTHIL?

1. IlpumeHeHue anmapaToB ¢ BO3AYIIHOM CpeIoil.

2. IlpumeHeHue anmapaToB ¢ HEHTPOOEIKHBIM MOJIEM.

3. IlpumeHeHHe anmapaToB ¢ BOJHOW CPEIOH.

4. TlpuMeHeHHE anmapaToB C MOBBIIICHHBIM 3HAYCHUEM CHJI TPEHUSI.

4. Yto noka3plBaeT KpuBas pacnpeeseHus: 30J1bHOCTH?

a) 30JBHOCTb TSKEJNBIX (hpaKIuil.

b) 3o0ibHOCTB JIETKUX (PpaKLIUi.

¢) 30JBHOCTb MPOMEXYTOUHBIX (hpaKIUii.

d) 307BHOCTH 3JIEMEHTAPHBIX CJIIOEB YIJISA, PACCIOCHHOTO IO TIJIOTHOCTH.

5. nd onpeneneHus: KaKUX CBOMCTB MaTepUaioB UCIOJb3YEeTCS MMKHOMETPUUECKUI MeTo1?

a) KpymnHoctu vactun.

b) IlnoTHOCTH YacTHIL.

c) @DopMbl YaCTHII.

d) Tsepmoctu yactwil.

6. Kakue cpepl Ha3pIBAIOTCS BI3KUMU?

a) Cpenpl, XapakTepu3yOLIUECs HAUINYUEM BHYTPEHHETO TPEHUSI.

b) Cpensl HE cTOCOOHBIE PACTEKATHCS IO IOBEPXHOCTH.

c) Cpenabl, THTEHCUBHO B3aMO/JICHCTBYIOLIUE C TBEPAON NOBEPXHOCTHIO.

d) Cpenbl He ciocOOHBIE 0OTEKATh ITY3bIPSIMU.

7. YTO Takoe KOHEUHasi CKOPOCTh MAJACHUS TN B cpeaax?

a) CKopocCTh, KOTJIa TEJIO MepeMeniacTcsi 0e3 yCKOPCHHS.

b) CxkopocTb B KOHIIE MaICHUS TEIA.

c) CKOpOCTh C YBETUYUBAIOIINMCS YCKOPEHHUEM.

d) CkopocTh B Ha4aJe MajicHU Tea.

8. YciioBue BO3HUKHOBEHUS TYpOYJIEHTHOTO peXUMa MaJeHus Tell.

a) Ilpu BeICOKOI1 CKOPOCTU MAJACHUS TEIl.

b) Ilpu nageHun MeIKUX TeNl.

c) Ilpu maneHuu Ten ¢ Manoi CKOPOCTHIO.

d) Ilpu mameHuu Tei C MOCTOSIHHON CKOPOCTHIO.

9. Bropoii napamerp JlsameHko.

a) vy Re

b) wv/Re

¢) y-Reé



d) y/Ré

10. Onpenenenne k03P GUIIUEHTA PABHOIIAIAEMOCTH.

a) OTHolIEHNE CKOPOCTH MaJCHUS K pa3Mepy Tena.

b) OtHomeHue AMamMeTpa Teaa K CKOPOCTH MaICHHUS.

c¢) OrtHoleHne nuaMeTpa Tela K IIONIan €r0 TTOBEPXHOCTH.

d) OrtHoeHne TMaMeTPoOB 3€PEH JIETKOTO U TSHKEIIOTO MUHEPAJIOB, TAJAIOIIUX C
OJMHAKOBOM KOHEUYHOU CKOPOCTBIO.

11. Yro Takoe ruapaBnndeckas Kiaccupuxamus?

a) Ilpouecc pazneneHusi cMecu 3epeH HO uX popme.

b) Ilporecc pa3aeneHust cMecH 3epeH Ha KJIacChl KPYITHOCTH B BOJE.

c) Ilpouecc paznmeneHusi cMecH 3epeH HO X (PU3UKO-XMMHUYECKUM CBOMCTBAM.

d) TIlpouecc BbIACIECHHS MEIKUX 3€PEH.

12. Kak U3MeHHTCS KPYITHOCTh CJIMBA MEXaHMUECKOI0 KjaccupuKaTopa npu pazdoaBieHun
MATaHUS?

a) KpymHocTh cniiBa HE U3MEHUTCH.

b) KpynHOCTh ciiiBa yBETUUIHUTCS.

c) KpymHocTh cnuBa yMEHBIITUTCH.

d) KpymHOoCTh cmuBa OCTaHETCS! TOCTOSTHHOM.

13. Yrto Takoe LUK OTCaaKuU?

a) Bpewms pasrpy3ku TsKenon ppakium.

b) Bpewms nepememnienusi matepuaina 4yepe3 0TCaIOYHYIO MAIUHY.

c) Ilepwon BpeMeHH OT 1oJIa4uM MaTepHaja 10 €ro pa3aeieHHs.

d) Ilepuon BpemeHHU 3a KOTOPHBIA BOJIa COBEPIIAECT BOCXOAAIIUA U HUCXOISIIHA XO/I.

14. DddekTuBHOCTH TIpoLIecca 000TAICHUS B TSIHKEIBIX CYCIICH3USX.

a) Hwxke adpdexTuBHOCTH 0OOTAIIIEHUS OTCAIKOM.

b) Cawmplii 3¢ heKTUBHBIN TPOLECC TPAaBUTALIMOHHOTO METO/A.

c) Hwxe sppexTuBHOCTH MHEBMATUYECKOTO 0OOTAIIEHUSI.

d) Hwxe sdpdexTruBHOCTH 0OOTAIIEHUS B CTPYHHBIX CEMapaTopax.

15. O6GnacTh NpUMEHEHUS IIUTFO30B.

a) Jlid u3BieueHus peKux U GI1aropo HbIX METAIJIOB.

b) Jlns u3BnedyeHus HecynbPUIHBIX MUHEPAJIOB.

c) Jus ynaneHus rivHbL

d) [ns oGorameHus py MBETHBIX METAJIJIOB.

Bapmuanr 2.

1. HenocTaTku rpaBUTallMOHHOTO METO/IA.

a) Jloporoii u CII0KHBIMN.

b) Hanuuue HUXKHErO Npeesia KPynHOCTH pa3iesieMbIX YacTHI.

c) Bricokas 3HEproeMKoCTb.

d) Huzkas npou3BOAUTENBLHOCTD aIlllapaToB.

2. Yto sABisieTCS OCHOBOW JJI pa3AesieHUsl FPaBUTALIMOHHOTO METO/1a Ha pa3INYHbIe
MPOIIECChI?

a) Crnoco0 HUCTIOIB30BAHMS PA3IMUUS CBOMCTB MUHEPAJIOB.

b) CaoiicTBa cpen, B KOTOPBIX TPOUCXOUT Pa3IeICHUE MUHEPAJIOB.

¢) Cnoco0 mogaun matepuaina B 000TaTUTEIBHBIN armapar.

d) ®uzuKo-XxMMHUYECKHE CBOMCTBAa MUHEPAJIOB.

3. CremneHpb HK0JIOTHYECKOl 0€30I1aCHOCTH TPAaBUTALMOHHOTO METO/Ia B CPABHEHUU C

(bI10TallMOHHBIM METOJIOM.

a) ['paBUTaIMOHHBIN METOJI SKOJOTUYECKH O0Jiee onaceH, 4em (II0TalMOHHBIH.

b) I'paBUTaLIMOHHBIN METOJ HKOJIOTUYECKU OE3011aCEH.

c) ['paBUTaIMOHHBIN METOJ SKOJOTHYECKUA MEHEE OTaceH, 4YeM (hJI0TallMOHHBIH.

d) Dxkonoruyeckas OMacHOCTh OJIMHAKOBA.

4. Yto noka3plBaeT KpUBasi KOHLIEHTpara?



a) 3aBHCUMOCTBH MEXIYy CYMMAapHBIM BBIXOJIOM BCIUIBIBIIMX (DPAKIUK M UX 30JbHOCTHIO.

b) 3aBUCHMOCTbH MEXy CyMMAapHBIM BBIXOJIOM MTOTOHYBIIUX (PPAKIMNA U UX 30JbHOCTHIO.

C) 3aBHCHUMOCTBH MEXIYy CYMMAapHBIM BBIXOJIOM IPOMITPOTYKTOBBIX (PpaKiuii u ux
30JIbHOCTBIO.

d) Bsixon koHIeHTpaTa.

5. 'maBHas nmpuumHa OUIMOOK MIPHU ONPEEICHNUHN IUIOTHOCTH MOPOIIKOOOPa3HbIX MaTEpHUaJIOB
MUKHOMETPUYECKUM CIOCOOOM.

a) Mainas HaBecka.

b) HemnonHoe BbITeCHEHNE TY3bIPHKOB BO3yXa.

¢) Huzkas mioTHOCTh MaTepuaa.

d) Bebicokas mIOTHOCTH MaTepuaa.

6. Koryia Bo3HuKaeT quHaAMHUYECKUN KOAPPUIIUEHT BAZKOCTH?

a) B cnyyae tuHamMu4ecKH MOJBUKHBIX CPE.

b) B ciyuae HENMOABMKHBIX Cpel.

c) Ilpu nHarpeBanuu cpen.

d) Ilpu co3manum Hax Cpeol BaKyyma.

7. YcnoBue TOCTUAKEHHS 36pPHOM KOHEYHOM CKOPOCTH TMaJICHHUS.

a) Korma Bec Tena B cpesie 00JIbIIE CHITBI COPOTUBIICHHS CPEJIBI.

b) Korma Bec Tena B cpesie paBeH CUiIe COMPOTUBIICHHS CPEIIBI.

c) Korpa cuna conpoTuBieHus cpesibl paBHa HYIIO.

d) Korna BeicoTa majieHus TEJI 3HAYUTEIIbHA.

8. Uro Takoe mapametp PeitHonbaca?

a) Ywcno, xapakTepusymollee TeMI IPUOOPETEHHS TEJIOM KOHEYHONU CKOPOCTH MaJICHUSI.

b) Ywucno, xapakTepusyroiiee pexXuM MaaeHus Te U MpeodiagaHue BI3KOCTHOTO UITH
TMHAMHYECKOTO COMPOTHUBIICHUS.

¢) Ywucno, yka3plBaroliee Ha OTCYTCTBHE BSI3KOCTHOTO CONPOTUBIICHHUS.

d) Ywucno, xapakTepusyroniee JMHAMUIECKOE COTIPOTUBIICHHUE.

9. Jlns1 yero ucmnoJib3yercsi BTopoit mapamertp JIsmerko?

a) Jlns ompeneneHust pa3MepoB PaBHOMAIAONIINX 3€peH U Kodpduimenrta
PaBHOMAIaEMOCTH.

b) i onpeneneHusi KOHEYHOW CKOPOCTH TTaJICHUS TETl.

c) Jns onpenenenust koapuimeHTa COnNpoOTUBICHUS CPEJIBI.

d) [ns ompenenenus mapamerpa PeitHonbca.

10. Kakue Tena Ha3bIBaIOTCS PAaBHOIAIAIOIIME ?

a) Mwmeromue pa3inyHble CKOPOCTH MaJICHUSI.

b) Hmeromue BEICOKHE CKOPOCTU MAJACHUS.

c) Hmeromue oquHaKoBble KOHEYHbIE CKOPOCTH MAJCHHUS.

d) Hmeroue HU3KKUE CKOPOCTH Ma/IeHUS.

11. Mepsb! 1151 TpeIoTBpaIeHUs KOATrYJISIIUH TIPU MPOU3BOJICTBE CEANMEHTAIIMOHHOTO
aHayu3a.

a) Hcnonb3oBaTh AucmiepraTop.

b) IlpumMeHATH KOAryJISHTHI.

c) Ilpou3BomuTh HEMPEPHIBHOE MIEPEMEIINBAHUE.

d) IIpowusBoauTH MOJOTPEB B3BECH.

12. HemocTaTku criupaibHBIX KIACCU(DUKATOPOB.

a) Maublii MeXXPEMOHTHBIHN MEPUO/I.

b) Hwuzkas npou3BOIUTEIHHOCTD.

C) DOHEProeMKOCTb.

d) 3aHUMarOT 3HAYUTETHHYIO TPOU3BOAUTEIHHOCTD IJIOMIATb.

13. Yto maeT yBenudeHHE pacxoaa MOIPEIICTHOM BOIBI B MPOIECCE OTCAAKH?

a) IloBelmaercs kKa4ecTBO JErkOM Qppakuuu.

b) IloBblmaercs KauecTBO TXKEION (QpaKIUu.

c) Yckopsiercs Mpolecc OTCaIKu.



d) He Biauser Ha KaueCTBO MPOIYKTOB pa3JICIECHHUS.

14. Yem onpezensieTcsi CTENEHb IPOMBIBUCTOCTH pya?

a) CBolicTBaMH TJIMHBI.

b) KomudyecTBOM TIIUHBI.

¢) HanuuneM TOHKO3EpHUCTHIX MUHEPAJIOB.

d) KpynHocTeio pyabl.

15. I'naBHast 0COOEHHOCTh TEXHOJOTUYECKUX MTOKA3aTeNlel, M0JIy4aeMbIX Ha
KOHLIEHTPALIMOHHBIX CTOJIAX.

a) Brbicokas cTeneHb KOHLIEHTPALHH.

b) Bricokasi npoU3BOAUTENBHOCTD.

c) Bricokuil BeIxoa TsKeNnoi Gppakuuu.

d) Bsicokuii BEIXOI KOHIIEHTpATA.

Bapmuanr 3.

1. IlpenmymiecTBa rpaBUTAlMOHHOTO METO/IA.

a) 3HaYMTENbHAs KPYITHOCTH 000TalIaeMOro MaTepraia U BBICOKAst MPOU3BOIUTEIIEHOCTh
armaparos.

b) Bo03MOXHOCTH pa3fiesieHus yAbTPATOHKUX YaCTHII.

c) Bo3moxHOCTB pa3aenenust II0ObBIX MUHEPATIOB.

d) Bsicokasi CKOPOCTh pa3AesieHUs YaCTHII.

2. Yro mpenomnpenenseT BO3MOKHOCTh HCIIOIb30BAHUS TPABUTAITMOHHOTO METOA
oOoraieHus?

a) XapakTepucTHKa 000TanaeMoro Marepruaia u KIMMaTHUECKUE YCIOBHUS PEeruoHa.

b) HWudpactpykrypa pernona.

¢) Hanuuue uCTOYHMKOB 3HEPrOCHAOKEHUSI.

d) Huzkue TpeboBaHUS K KOHEYHBIM KOHIIEHTpATaM.

3. KakoBa 1ienp (hpakiimOHHOTO aHamu3a?

a) Pazgenenue marepuana 1o KpymHOCTH.

b) Pazpenenue marepuana mo mioTHOCTH.

c) Paznmenenume marepuana nmo hopme 4acTuil.

d) Paznenenue matepuaa 1o BeTy.

4. Yro noka3pIBaeT KpuBas Mopoabl?

a) 3aBHCUMOCTBH MEXIYy CyMMAapHBIM BBIXOJIOM BCIUIBIBIIMX (DPAKIU M UX 30JIbHOCTHIO.

b) 3aBUCHMOCTbH MEXJY CYMMAapHBIM BBIXOJIOM MTOTOHYBIINUX (PAaKLUNA U UX 30JbHOCTHIO.

C) 3aBHCHUMOCTH MEXIYy CYMMAapHBIM BBIXOJJOM IPOMITPOYKTOBBIX (PpaKiuii u ux
30JIbHOCTEIO.

d) Bsixon koHIeHTpaTa.

5. YUTo Takoe BSI3KOCTh cpena’?

a) CBOICTBO cpes OKa3bIBaTh COMPOTHBIICHUE OTHOCUTEIBEHOMY JIBUKCHHIO AJIIEMEHTAPHBIX
CJIOEB.

b) CBoiicTBO cpe HE PacTeKaThCA.

c) CBONCTBO cpes OKa3bIBaTh COMPOTUBIICHUE UX HCTIAPECHHUIO.

d) CaoiicTBO cpen 00TEKaTh MOBEPXHOCTh YACTHII.

6. PasmepHOCTh TMHAMUYECKOTO KOA(PPUIIMEHTA BI3KOCTH.

a) H*c/m
b) H* m/c
c) Ila/c
d) e

7. Bpems 1OCTHXKEHHUs T€JIOM KOHEYHOW CKOPOCTH MaICHHUS.
a) Heckonbko MHUHYT.

b) Heckonbko yacos.

c) Heckonpko cexynz.

d) [onum cexyHnpbI.



8. Uto nokasbiBaeT Auarpamma Peiines?

a) 3aBHCHUMOCThH CKOPOCTHU TaJICHUS OT pa3Mepa Tea.

b) 3aBUCHMOCTbH CKOPOCTH MaZECHUS OT POPMBI TeNa.

c) 3aBuCHUMOCTH KO3 (HUIIMEHTA COMTPOTUBIICHHS OT YKncia PeitHoubca.

d) 3aBucumocTb K03 ULIHEHTa COPOTUBICHUS OT CBOWCTB CPEJIBL.

9. Jlns yero ucnosib3yeTcs nepBbii napametp Jlsmenko?

a) Jns ompeneneHust pa3MepoB PaBHOMAIAIONIINX 3€peH U Kod(puimenrta
PaBHOIATaEMOCTH.

b) i onpeneneHusi KOHEYHOW CKOPOCTH MaJACHUS TEIl.

c) Jns onpenenenust koapuimeHTa COnpoOTUBICHUS CPE/IBI.

d) [ns onpenenenus nmapamerpa PeitHosbca.

10. Kakue momoTHUTeTbHBIE COPOTUBIICHUS BO3HUKAIOT IPH CTECHEHHOM IaJCHUH TEJ 10
CPaBHEHHUIO CO CBOOOHBIM?

a) CompoTHUBIICHHE 32 CUET CHJIBI TSHKECTH.

b) ComnpoTuBieHue 3a CYET UHEPIIMH YACTHII.

c) ComnpoTuBiieHHE 32 CUET BI3KOCTH YACTHII.

d) ComnpoTuBiieHHE 32 CUET CTOJIKHOBEHHUS YACTHII.

11. YcnoBue, HeoOxoauMoe 1715t o0ecrieueHus: CBOOOAHBIX YCIIOBUN NAJCHUS YACTHILL IPU
MIPOU3BOJICTBE CETUMEHTAIIIOHHOTO aHATN3a.

a) IlepememuBanue.

b) OOecnedeHne BHICOKOTO 3HAUEHUS PA3KUKEHHOCTHU ITYJIbIIBL.

c) IlpumeHenue KoarymisHTa.

d) Ilomorpes mynbmsl

12. I[IpenmyiiecTBa THAPOLIMKIOHOB.

a) 3aHUMArOT Majylo MPOU3BOACTBEHHYIO TUIOMIAh M UMEIOT BHICOKYIO
MIPOU3BOIUTEIEHOCTb.

b) Huskas 3HEpProeMKoCTb.

c) 3HauUTENbHBIA CPOK CITYKOBI.

d) Bo3MoxHOCTH KIaccupUKaAINU KPYITHO3EPHUCTOTO MaTepHara.

13. Kak u3meHsiercst yacToTa myjibCcallii Ipu YMEHbIIEHUH KPYITHOCTH 000raiiaemMoro
Matepuaina?

a) YMeHbIIaeTcs.

b) VYBenuuuBaercs.

c) He usmensercs.

d) Ocraercst TOCTOSHHOM.

14. IlpeumyiiecTBa MHEBMATUYECKOTO 0OOTaIlIEHHUS.

a) MeHbIIne KaUTaIbHBIC 3aTPATHI, IPOIIE CXEMBI, OTCYTCTBUE BOTHO-IIIIAMOBOTO
XO35HCTBA.

b) Beicokas 3pdekTUBHOCTE pa3aeiieHus.

c) Bo3moxHOCTs 0OOTameHnst HeKIaCCU(UIIMPOBAHHOTO MaTepuaa.

d) Cnaboe nbuieoOpa3zoBaHue.

15. [IpenMyiiecTBa BUHTOBBIX CEMIAPATOPOB.

a) IIpocTtoTa KOHCTPYKIIMHU M HAJEIKHOCTH B paboTe.

b) Bo3moxxHOCTH 06OTaNIeHUsT KPYITHOKYCKOBOTO MaTepHaia.

c) Bricokas creneHb KOHIICHTPAIIHH.

d) Huskoe snepromnoTpedieHue.

Bapuanr 4.

1. O6nacTe MpUMEHEHUs TPAaBUTAIMOHHOTO METO/Ia.

a) Jlns pazneneHus 3epeH, UMEIONINUX PA3THIHYI0 (hopMmy.

b) i pazneneHus 3epeH, UMEIOIINX Pa3TuIHYI0 KPYITHOCTb.

c) s pa3neneHus 3epeH, IMEIOIUX Pa3IUIHYI0 CMAa4UBaEMOCTh TIOBEPXHOCTH.
d) [ns paznenenus 3epeH, UMEIONIUX Pa3IMUHYIO TIJIOTHOCTD.



2. Paznuuue B KakuX CBOMCTBAX MUHEPAJIOB HUCIOJIB3YETCS MPU I'PaBUTALMOHHOM METOJe?

a) @Du3MKO-XMMHUYECKHE CBOICTBA.

b) IlmoTHOCTB, KPYHHOCTH U (hOpMa YaCTHUIL.

c) JucnepcHOCTb U KPYIHOCTb YacCTHII.

d) KoadpduuneHT cKoIbXKEHHS YaCTHIl IO TIOBEPXHOCTH.

3. Jly1g yero UCNoOb3yIOTCA PE3YJIbTaThl (PPAKIIMOHHOTO aHanu3a’?

a) Jns onpenenenus 3pHEKTUBHOCTH U3BJICUCHHS YACTHII.

b) Jlus onpenenieHus CTEIEHN 000TaTUMOCTH M COCTABJICHUS TEOPETUUECKUX OAJIaHCOB
IIPOJIyKTOB 00OTraIeHusl.

c) Jus onpenesieHus BbIXoAa TSXKeIoN (Qpakiuu.

d) Jusa onpeneneHus BbIXoAa Jerkon Gpakuuu.

4. Yro noka3plBaeT KpuBas MJIOTHOCTU?

a) 3aBUCUMOCTb MEXJy CYMMapHbBIM BbIXOJ0M NOTOHYBLIUX (Dpakiuil U UX 3071bHOCTHIO.

b) 3aBUCHMOCTbH MEXy CyMMAapHBIM BBIXOJIOM BCIUIBIBIINX (PPAKIUNA U UX 30JbHOCTBIO.

C) 3aBHCHUMOCTbH MEXIYy CYMMAapHBIM BBIXOJIOM IPOMITPOTYKTOBBIX (PpaKiuii u ux
30JIbHOCTBIO.

d) IInotHOCTH ppakuuil.

5. Yto Takoe Cuibl BHYTPEHHETO TPEHUS?

a) Cunbl, BOSHUKAIOIINE BHYTPHU CPE/IbL.

b) Cuibl, BO3HUKAIOIIUE TTPH CKOJIBKEHHUH CIIOEB KUIKOCTH.

¢) Cubl, BOBHUKAIOIINE MMPU 0OTEKAaHUW YaCTHIIL.

d) Cwubl, BOZHUKAIOIINUE MPU TTOIbEME YACTHII.

6. UeM xapakTepHU3ylOTCsl CTPYKTYPHUPOBaHHbIE CYCIIEH3UU?

a) CoxpaHsIOT CLUEIUIEHUE U IIPU OTCYTCTBUU Pa3HOCTH CKOPOCTEH.

b) OO0nanarT NOBBILIEHHOHN TEKYYECTHIO.

c¢) HecnocoOGHOCTBIO pacTeKaThCsl.

d) HecnocoOHbI 00TEKaTh YaCTUIIHI.

7. YcnoBre BOSHUKHOBEHHUSI JAMIHAPHOTO PEKUMA ITA/ICHUS TEll.

a) IlageHue KpymHbIX TEN.

b) IlageHue MenKuX Tell.

c) [Ilpu BBICOKOW CKOPOCTH IMaICHUS.

d) Ilpu maneHuu c NOCTOSIHHON CKOPOCTHIO.

8. Ilepsriit napamerp JIAmeHko.

a) vy Re
b) wv/Re
C) \V'Rez
d) y/Re

9. 3epHa kakoil POopMbI UMEIOT HAUOOJIBIITYIO CKOPOCTh MAACHUS ?

a) Ilnockue.

b) VYriosarsie.

c) Illapoo6Gpa3usie.

d) IIpsmoyromabHble.

10. ITouemy CKOPOCTh NAJICHUS YaCTHUIl B €CTECTBEHHBIX YCIOBHUSIX MEHBIIE, YEM B
CBOOOTHBIX?

a) 3a cyeT BA3KOCTU CPEJIbL.

b) 3a cuer BOBHUKHOBEHHUS JONOJIHUTEIbHBIX COPOTHBICHUM.

c) 3acyeT yMEHBUICHUS CHUJIbI TSKECTH.

d) 3a cuer ymenpuieHus kod3dduirenTa conpoTUBICHUS.

11. HegocTaTku ruApOIUKIOHOB.

a) Bricokoe sHepronoTpediieHre u ObICTPhIN U3HOC.

b) Manas npou3BOAUTEIHHOCTb.

C) 3aHUMAIOT 3HAYUTEIBHYIO IIPOU3BOIUTEIHLHOCTH IUIOMIATb.

d) HeBo3MoxHOCT KiIacCU(PHUKAUU TOHKO3EPHUCTOIO MaTepHara.



12. Yemy paBHa MakCUMaJlbHasl IJIOTHOCTh CYCIIEH3UU?

a) IlonoBuHa MIIOTHOCTHU YTSKEIUTENS.

b) IlmoTHOCTH yTSKEIUTENS.

c) IlonoBuHE CyMMBI INIOTHOCTEH YTSKEIUTEIS U BOIBI.

d) TlomoBuHE pa3HOCTHU MJIOTHOCTH YTSKEITUTENS ¥ BOJIBI.

13. HepocTaTku mHEBMaTHYECKOTr0 000TaeHUSI.

a) Huzkas a3gpexTuBHOCTH, O0JIBLIOE NTBLICOOPa30BaHUE U OTPAHUYEHHAs! KPYITHOCTb
oborarmaemMoro mMaTepuara.

b) Bricokue kanuTagbHBIE 3aTPATHI.

c) OrtcyrcTBHE BOJAHO-IINIAMOBOTO X035 CTBA.

d) TIIpomykTsl o0orareHus cyxue.

14. I'naBHast 0COOEHHOCTH padOTHI LIEHTPOOEKHBIX KOHIIEHTPATOB.

a) HeobxoI1uMoCTb BBICOKOTO pa3KUKEHUS MYJIbIIbI.

b) Bricokas SHEProeMKOCTb.

c) Bricokoe yckopeHne pu BpalleHu! poTopa.

d) HeobxonuMocTb nojaun Myniblbl C MAJIBIM Pa3KUKEHUEM.

KypcoBoii mpoeKT BbIMOIHAETCS 00y4aromUMes CaMOCTOATEIbHO 10T PyKOBOACTBOM
MIpernoiaBaTes.

Lenb BBIMOJIHEHUS KYpCOBOTO MPOEKTA MO AUCUUILINHE «[ paBUTAIIMOHHBIN METOA
o0oraleHus» COCTOUT B TOM, UTOObI 3aKPENUTh U YIITYOUTh MPAKTUYECKUE HABBIKH 110
000TallEHHIO TIOJIE3HBIX UCKOTIAEMbIX IPABUTALIMOHHBIM METOJIOM, MOJIyYE€HHBIEC Ha JIEKIUAX U
IIPY BBITIOJIHEHUH J1A00OpaTOPHBIX paboT. B 4acTHOCTH, CTYIEHT JOJIKEH YMETh IPaBUIIbHO
000CHOBATh TEXHOJIOTHUECKYI0 CXEMY I'PaBUTAI[MIOHHOIO IpoIecca, BBIOPATh U pacCUUTaTh
OCHOBHO€ U BCIIOMOTaTeIbHOE 000pYI0BAaHUE U PAL[IOHATIBHO Pa3MECTUTh €T0 BO
(bI0TAITMOHHOM IIEXE.

B npotuiecce BBINOIHEHMS 3TOTO MPOEKTa CTYEHT JI0JKEH UCTIOIb30BaTh 3HAHUS,
MIOJIyYE€HHBIE paHee NMPU U3YYEHUH CMEKHBIX JUCLMIUINH, a TAKXKE OINbIT padOThl U HAOIIOACHUS
IIPU MPOXOKICHUH MPOU3BOACTBEHHOMN MPAKTUKHU 10 TOJYYEHHUIO IEPBUYHBIX
npodeccroHaIbHBIX YMEHUN U HAaBBIKOB, a TAKXKE JIMTEPATYPY 10 BOIIPOCAM MPOEKTUPOBAHUS
ofOoraruTenbHbIX (pabpuUK.

3azaHueM Ha KypCOBOM MPOEKT MpeaycMaTpuBaeTcs pa3padoTaTh MPOEKT IPaBUTALMOHHOTO
OTJIEJIeHUSI JUIsl IEpepabOTKH JKEJIE3HOT0, XPOMUTOBOI0, 30JI0TOCOAEPIKAILETO ChIphs. B
COOTBETCTBUU C 33/IaHHEM HEOO0XO0MMO 000CHOBATh TEXHOJIOIHIO IPaBUTAIL[MOHHOTO Ipoliecca,
paccuuTaTh Ka4eCTBEHHO-KOJINYECTBEHHYIO U BOJAHO-IIIJIAMOBYIO CXEMbI, BBIOPATh U PacCUUTATh
OCHOBHO€ U BCIIOMOTaTeIbHOE 000pyI0BaHUE.

[IpumepHoe 3aaHNEe HAa KypCOBOM MTPOEKT:

Pa3paboTtarh mpoeKT rpaBUTAllMOHHOTO 1ieXa AJis oboraiieHus pyasl. BeiOpats u 060cHOBATH
cxeMmy oboramieHus pyasl. Crenarb pacueT Ka4eCTBEHHO-KOJINYECTBEHHON U BOIHO-IIIAaMOBOM
CX€M, a TaK)kKe OCHOBHOT'O M BCIIOMOT'aTeIbHOro 000pyAoBanus ((proromMaiiny, nurarenei
peareHToB U KOHTAKTHBIX YaHOB). CrenaTh NpoeKT KOMIIOHOBOYHOI'O PELIEHUs
IPaBUTALIMOHHOTO 000PYIOBaHNUs, IUIaH U Pa3pe3 rpaBUTALMOHHOrO 1iexa. McxoaHbie naHHble:
MaccoBas JI0J1s IIEHHOTO KOMITOHEHTA B pyze, %, B KOHIIETpaTe, %, B XBOCTaX, %; KPYIHOCTh
U3MENIbYEHHOU Py/Abl U MPOU3BOAUTEIBLHOCTh HA MPOEKTUPYEMOM MPEANIPUATHH 3a/1a€T
[Ipero1aBaTelb.

KypcoBoii mpoeKT BhIMONHIETCS CTYyIEHTaMH 110 pyKOBOJICTBOM IIPEIO/1aBaTes,
Ha3HAYEHHOTO Kadeapoil, nepes KOTOPbIM KayKblid CTYJEHT OTYUTHIBAETCS O BBITIOJIHEHUH
MIPOEKTa B COOTBETCTBUU C YTBEPKJACHHBIM I'pa)KOM U paclucaHueM KOHCYIbTAalUH.

KypcoBoii mpoeKT A0KEH COCTOSATh U3 PACUETHO-IIOSCHUTENIBHOM 3anucku o0bem 35 — 40
CTpaHUL PYKOIIMCHOI'O T€KCTa U IrpaduuecKoi yacTu, Ha KOTOPOH BhIUEPUMBAETCS IUIaH U pa3pes
(I10TallMOHHOTO OTJIEJIEHHUS, YEPTEXK BBINIOJIHAETCS Ha JiucTe popmaTa A-1. BeimomHeHHBbIH
MPOEKT 3aIHILIAETCS CTYJACHTOM Iepe]l KOMUCCUEN MpenoaaBaTenen u3 2-3 4eloBeK, B COCTaB



KOTOPOI BXOAUT PYKOBOAMTENb IpoeKTa. JlaTa 3amuThl Ha3HAYaeTCs MHANBUAYAIBHO AJIs
Ka)KJIOTO CTYyJIEHTa MpU BblJaue 3aJaHusl.

[Ipu BBINOJIHEHNU KYpCOBOTO MPOEKTA Mepe] CTYEHTOM CTOSIT credyloujue 3a0adu:

1. Otpa3uTh pa3BUTHE JaHHON OTPACIIM IPOMBIIIJICHHOCTH HA COBPEMEHHOM JTarle, 3HaYeHHe
Y NIEPCIIEKTUBBI Pa3BUTHUS 00OTAIICHHUSI.

2. B xpatkoii xapakTepuCcTUKe 000TaIleHus pyAbl IPUBECTH IPAHYIOMETPUYECKUIN COCTaB
PYIbl, IOCTYHAIOIIEH B OT/EIEHNE U3MEIbUEHHUS, U XapaKTEPUCTUKY BEIIECTBEHHOTO U
XUMHUYECKOTO cocTaBa py/bsl. HeoOXoMMMo Takke mpeaCcTaBUTh TaOIUIIbI (MIIH KPUBBIC)
CUTOBOI'O COCTaBa, a TAK)KE JaHHbIE MUHEPAJIOTHMYECKOI0 COCTaBa U XMMHUECKOI0 aHaJIn3a;
OCHOBHbIE (PM3NYECKHE CBOWCTBA PYAbl U MUHEPAJIOB.

3. BoiOpaTh 1 060CHOBATH CXEMBbI U3MENIbYEHUS, KiIacCU(UKALIUU U 000TallEHUSI.
PazpaboTats (BbIOpaTh) MPaKTUUECKHUE CXEMBI, PUMEHIEMBIE JIJIs1 00OTaIleHHs 3aJaHHOTO THIIA
PYyIbl Ha aHAJIIOTMYHBIX 00BbeKTax. JlaTh KpaTKoe ONKCaHue U MPUBECTH PUCYHOK MPUHATON
CXEMbI; YKa3aTh TEXHOJIOTUYECKUE NIoKa3aTesnu oborameHus. Heo6xonrmo o00cHOBaThH
1e1eco00pa3HOCTh MPUMEHEHHSI BBIOPaHHOM cXeMbl 000rallleHus! IyTEM €€ CPaBHEHUS C
HECKOJIbKUMU JIPYTUMU TEXHOJOTUYECKUMU CXEMaMU C YKa3aHHEM UX HEJIOCTaTKOB U
MPEUMYILECTB. YUUTHIBAsA CI0KHOCTh CPABHEHMSI BCEX BApUAHTOB, MOXKHO OTPaHUUYUTHCS
CpPaBHEHHMEM JIBYX-TpeX BapuaHTOB cxeM. OLIEHUTh BETMYMHY BKPAIJIEHHOCTH IOJIE3HBIX
MUHEpAJIOB M XapaKTep UX MPOpacTaHMsI U UX BIUSHUE Ha BHIOOP CXeMbl 0OOraleHus, B
YaCTHOCTH, Ha BBIOOD ymcIia cTaauil odoramieHus. PaccMoTpers cnocoOHOCTh MUHEPAJIOB K
MEePEU3MENIbUCHHIO U OIIIJIAMOBAHHUI0, YTOOBI 000CHOBATH YHCIIO CTAANM O0OTAIIEHUS U THIT
BbIOMpaeMoro o6opynoBanus. BeiOpaTh KaueCTBEHHYIO CXeMY 000ralleHusl.

4. TIpousBecT pacyeT KaueCTBEHHO-KOJIMYECTBEHHON CXEMBI.

5. BBINIOJTHUTB pacyeT BOJAHO-IIIIAMOBOM CXEMBI.

6.Bb106path 1 paccuuTaTh OCHOBHOE 000pYI0BaHHE.

7. KpaTko onucaTts METO/IbI OIIPOOOBAHUS M KOHTPOJISI TEXHOJOTHYECKOTO Mpoliecca ¢
HCI0JIb30BAHMEM CPEJICTB aBTOMaTu3auu. CieayeT Takke KpaTKo ONucaTh anmnapaTsl
(ycTaHOBKH), IPUHSATHIE AJI1 BCIIOMOTaTEIbHOTO KOHTPOJIA U PEryIMPOBAaHUS OCHOBHBIX
[apaMeTpoB TEXHOJOTUYECKOTO Mpoliecca 00OralieHus.

8. M31m0XuTh OCHOBHBIE MEPOIIPUATHS 110 TEXHUKE O€3011aCHOCTH, HaIllpaBJICHHbIE HA
CHIDKEHHE YPOBHS TpaBMaTU3Ma, YAyUlIeHHUs] CAHUTaPHO-TUTMEHUYECKUX YCIOBUH Tpyaa
pabOTHUKOB U Ap. (OrpakaeHus, oOecriedeHrne 6€30MacHOCTH IMMyCKa arperaTtoB M MalllvH,
3alUTa OT HOPAKEHUS FITEKTPUUECKUM TOKOM, YCTPOMCTBO BEHTHJIALIMHU, OCBEILEHHS, 3aIlIUTa OT
1ryma ¥ BUOpanuu, MeponpusaTus o 0ops0e ¢ 3anbUIEHHOCTBIO U T.11.).

Cooeporcanue u ogpopmnenue noscHUMeENbHOU 3aNUCKU K 3A0aHUI0 HA KYPCOBOE
NPOeKmMuposanue no epasumayuul

Bo BBeneHUYM OoTpakaeTcsl pa3BUTHE TaHHOUW OTPACIIH MPOMBIIIICHHOCTH HA COBPEMEHHOM
JTare, 3HaYCHUE W MIEPCIICKTUBBI Pa3BUTHS 00oTaleHUs. B KpaTkol XapaKTepHCTHUKE
oOorameHus py/Ibl MPUBOAITCS TPAHYIOMETPUYSCKUI COCTaB PY/bI, IOCTYIAONICH B OT/ICIICHHE
M3MENBYCHHS, M XapaKTEPUCTHKA BEIIECTBEHHOTO M XUMHYECKOTO COCTaBa pyasl. B pa3nene
JOJKHBI OBITH TAOJIHIIBI (MM KPUBBIE) CHTOBOTO COCTaBa, a TAK)Ke JaHHBIE MHHEPAJIOTUYECKOTO
COCTaBa M XHMHYECKOTO aHAJIN3a; OCHOBHBIC (PU3UICCKUE CBOMCTBA Pyl U MUHEPATIOB. BBIOOP
1 000CHOBaHME CXEMBI H3MENIbUeHUs, Kiaccuukanuu u odoramieHus. B atom pazaene
HEeoO0xoauMo pa3paboTaTh (BRIOpATh) MPAKTUYECKUE CXEMBI, IPUMEHSIEMBIC ISl 00OTaIlCHUS
Py Ha aHAJIOTHYHBIX 00beKTax. JlaTh KpaTKOe OMUCAHKE U IPUBECTH PUCYHOK TPHHSIITON
CXEMBI; YKa3aTh TEXHOJOTHYECKHE TToKazarenu oboramenus. Heooxoaumo 060cHOBATH
11e7eco00pa3HOCTh MPUMEHEHHUS BRIOPAaHHOM cXeMbl o0oramenus. s 3Toro BeIOpanHas cxema
CPaBHHMBACTCSI C HECKOJIBKUMU JIPYTUMHU TEXHOJOTHYCCKUMHU CXEMaMH, YKa3bIBAIOTCS MX
HEJOCTAaTKU Y TIPEUMYIIECTBA. YUUTHIBAs CJIIOKHOCTh CPAaBHEHUS BCEX BAPHAHTOB IPU KYPCOBOM
MIPOCKTHPOBAHHUH, MOKHO OTPAHUIUTHCS CPABHEHHEM JIBYX-TPEX BAPHAHTOB CXEM.

BenuurHa BKpaIIeHHOCTH TIOJIE3HBIX MUHEPAJIOB M XapaKTep MX MPOPACTAHUS BIUSIIOT Ha
BBIOOP CXeMBI 00OTaIeHUs, B YaCTHOCTH, Ha BBIOOp umncia craauii odoramieHus. CriocoOHOCTh



MUHEpAJIOB K NEPEU3MENIbYEHHUIO U OIINIAMOBAHUIO TAK)KE BJIMSAET HA YUCIIO CTaAul oOoraieHus
U Ha TUII BbIOMpaeMoro obopyaosanus. CiieyeT yuuThIBaTh, YTO EPEU3MENIbYCHHUE U
OLIUIAMOBAHME BPEJHO BO BCEX CIIyYasiX U MOITOMY HEOOXOAUMO NIPUMEHEHHUE OOJIBIIOrO YKcia
craguil oboramenus. Ilocie aHanu3a Bcex MaTepualloB BIOMpAeTCs Ka4yeCTBEHHAs CXeMa
oOoramenus. MIMest KaueCTBEHHYIO XapaKTEPUCTUKY ChIPbsl, PACCUUTHIBAIOT KaUYeCTBEHHO-
KOJIMYECTBEHHYIO cxeMy oboraiienus. [Ipu odpopmiennn KypcoBoro npoekra HeT
HE0OXO0IMMOCTH ITPUBOJIUTH PACYET BCEX Y3JIOB CXEMBI; IOCTATOYHO IPUBECTU PACUET OJJHOTO
y37a.

<I)0pMa 3aNUCH KA4eCTBEHHO-KOJINYeCTBEHHOI CXeMbI oﬁorameﬂnﬂ

Ne HanmMmenosaune Q, /4 Y, % B, % g, %
Omnepanuii 1 | ornepauui u
IPOIYKTOB IPOIYKTOB

1 2 3 4 5 6

Hcxons u3 JaHHBIX KaueCTBEHHO-KOJIMYECTBEHHOTO pacyeTa TEXHOJIOTHUECKON CXEMBI
o0oraleHusi, COCTaBJISIETCS UTOTOBBIA OaJlaHC IPOAYKTOB OOOTAICHHUSL.

Pacuer BogHO-1II1aMOBOM cXeMBI. L{enb npoekTupoBaHus U pacdyeTa BOJIHO-IIJIAMOBOM CXEMBI
- obecrieuenune ontumManbHOro otHomeHus JK: T B onepanusx cxeMbl; ONpeaeaeHIe KOJTUYeCTBa
BO/Ibl, 100aBIIsieMOH (MM BBIBOJUMON) B TOW WJIM MHOM omepauuu; onpezeneHue o0mero
pacxo/1a BOJbI U cocTaBiieHue OanaHcoB 1o Boje ( oOmieit u ceexeil ). [lpu pacuere cnenyer
YUUTBIBaTh, YTO CYMMAapHOE KOJIMYECTBO BObI, IOCTYMAIOUIEH B IPOLECC, BCETAA JIOJIAKHO OBITh
PaBHBIM CyMMapHOMY KOJMYECTBY BOJIbl, YXOASIEMY U3 MPOIecca ¢ KOHEYHBIMU MPOAYKTaMHU.
O6mrast motpe6HOCTH BoABI A1 11exa (padbpuxu) Ha 10-15 % mpeBbimmaeT noTpedaeHrne BOIbI IS
TEXHOJIOTHYECKHX 11eJIel (Ha CMbIB I10JIOB, IPOMBIBKY anmnapaToB H T.1.). [TosHoro pacuera
BOJTHO-IIJIAMOBOM CXE€MbI B IOSCHUTEIBHOM 3allucKe MPOBOAUTH He TpeOyercsa. HeoOxoaumo
MI0Ka3aTh MOCIIE0BATEIbLHOCTD PacueTa, yKa3aTh pacueTHble (POPMYIbl U OKOHYATENIbHbIE
pe3ynbTaThl pacuera. JlaHHbIe pacueTa CBOJAATCS B OTIENbHYIO TaOIUILY.

dopma 3anucH BOIHO-IILIAMOBOI CXeMbl

Ne HanmenoBanue
omnepauuii 1 | onepauuii u Q, /4 R W, M /g V, M /g
MIPOJTYKTOB MIPOJIYKTOB

1 2 3 4 5 6

JIjig oNTUMH3AIUK IPOLIECCOB U3MEIbUEHHUS, KJIaCCU(PUKAIIMU, 000TaIlleHUs U T.II.
HE00X0IMMO MPOBOJUTH KaXK/1yI0 oreparuto o0padoTku npu nosrydyeHuu 3nadenus K:T ®. Otu
3HaueHUs OepyTcs UCXO U3 MPAKTUUECKUX WM UCCIIE0BATENbCKUX JaHHbIX. PazkimkeHue
IIPOJIYKTOB OCYIIECTBIISIETCS JOOABJICHUEM BOJIbI, UTO JIETKO OCYHIECTBUMO. Y MEHBIIICHHUE
otHomeHus XK:T TpebGyeT onepanuii 00e3B0KMBaHMSI, KOTOPbIE 3HAUUTEIBHO ciiokHee. [loaTtomy
onepanu 00e3B0KUBaHUS CIIEAYET BBOJUTH B CXEMY B KpailHUX Cilydasx, KOTJla OHU
HEOOXOUMBI /7151 TTOBBIIICHHS TEXHOJOTHYECKUX ToKazareneid. Hopmel pacxona
JOTIOTHUTEIBHOU BOJBI, SIBJSIIOTCS TOXKE UCXOIHBIMU ITOKA3aTEIsIMU, HEOOXOIMMBIMU MPU
pacuere BOAOIIaMOBOM cXeMbl. BIakKHOCTbh OTAENBHBIX IPOAYKTOB, UMEIOIINX OTHOCUTEIILHO
MOCTOSIHHYIO WJIM KOJIEOIOIIYIOCS B Y3KUX Mpe/esiax 3HaUeHUH BEJIMUHHY, TAK)KE COCTaBIISET
IPYIIY UCXOAHBIX [TOKa3aTesel s pacyeTa BOJOIIIaAMOBOM CXEMBI.

[Tocne Bcex pacueToB Ha KAUECTBEHHYIO CXEMY O00OTaIlleHHsI HAHOCSITCSI CTPEJIKH K MECTY
MI0/1a4YH BOJIbI C YKa3aHUEM €€ KOJINYECTBa.

Ha ocHoBaHuU TEXHOJIOTUYECKOH cXeMbl 000TalleH!s] IPOU3BOISATCS BBIOOP U pacueT
obopynoBanus. [Ipu Be1OOpe 000pyI0BaHUS PEIIAIOTCS B OCHOBHOM JIBa Bompoca: 1) BeIOOD
THIIa MAIIMH U1 FPAaBUTALIMOHHOTO 00O0TaleHus; 2) onpeaenaeHe TpedyeMoro KoJn4ecTna
MalIuH JUIsl TPaBUTallMOHHOTO 000TralieHusl.




Bei0paTh 1 onucaTh BcrioMorare/jibHOe 000py/i0BaHHe
[1o pe3ynpraraM BBINOJHEHHBIX PACUETOB BBITOJIHUTH IPOEKT KOMIOHOBOYHOTO PEIICHUS
MalIUH JUIsl TPaBUTAllMOHHOTO 000TallleHus, TUIaH U pa3pe3 rPaBUTALMOHHOIO 1eXa.
[IpuMepHBIil epedeHb TeM KypCOBOTO IIPOEKTAa.
Pa3paboTarh NpoeKT rpaBUTAlMOHHO-MATHUTHOTO 000TalllEHUs PYJl, YKa3aHHBIX HIDKE:

Ne [Ipon3BOIUTENBHOCTS, Maccosas nons,
HanmenoBanue pyasl
BapHaHTa TBIC. T/TOJZT %
1 MarsneruroBas pyna 4500 33
2 MaruneruToBas pyaa 3000 35
3 MaruneruToBas pyaa 7000 34
4 MarueruroBas pyna 6000 31
5 MaruneruToBas pyaa 2500 32
6 MaruneruToBas pyaa 6500 36
7 MarueruroBas pyna 10000 30
8 MaruneruToBas pyaa 9000 31
9 MaruneruToBas pyaa 8000 34
10 MaruneruToBas pyaa 7000 33
11 MarsueruromapTuTOBas pyna 6000 36
12 MarsueturomMapTuTOBas pya 5000 37
13 MarueruromapTuToBas pyna 4000 34
14 MarsueturomapTuTOBas pyna 4500 33
15 MarsueturomapTuTOBas pyna 5500 35
16 MarseTuToBbIE KBAPLUTHI 11000 37
17 MaraeTuToBble KBapLIUTHI 10000 36
18 MaraeTuToBble KBapLUTHI 9000 34
19 MarseTuToBbIE KBAPLUATHI 8000 35
20 MarseTuToBbIE KBAPLUATHI 7000 38







IIpunoxenne 2
7. OueHo4YHbIe CpeiCTBA /sl IPOBEJAeHUs IPOMEKYTOYHOH aTTeCTALMHU

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralmum:

CrpyKTypHBII
JJIEMEHT [InanupyemMsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa

KOMIICTCHII U

[TK-5 roToBHOCTBIO IEMOHCTPUPOBATH HABBIKK Pa3pabOTKH IJIAHOB MEPOTIPUSITHI 110 CHUKEHUIO TEXHOTE€HHOU Harpy3KH MPOU3BOACTBA HA OKPYKAIOIIYIO CPEAY
TIPY SKCIUTyaTaIMOHHON pa3BeKe, N0ObIUe U IepepadoTKe TBEPIBIX MOJIE3HBIX HCKOMMAEMBIX, a TAK)KE IPH CTPOUTEIBCTBE M IKCILTyaTaIluH TIOJJ36MHBIX 00BEKTOB

3HaTh - MEPOTIPUSITHUS TI0 CHIYKCHHIO TEXHOTECHHOMN Borpock! [utst OIleHUBAHUS 3HAHUI:
Harpy3Kd IPOU3BOJICTBA Ha OKpYyxkaromryto cpeny (1. [IpombruieHHbIe TpeOOBaHMSI K KAYECTBY ITOJIE3HBIX HCKOTIAEMBIX.
MPY SKCILTyaTallMOHHON pa3BeKe, T00bIde U 2. IIeHHOCTb MOJIE3HBIX HCKOTTAEMBIX.
nepepaboTKe TBEPABIX MOJIC3HBIX UCKOTIaeMbIX, a (3. [ToHsTHE 00 OOOTaIIeHUH.
Tak)Ke TIPH CTPOUTENIBCTBE U IKCIUTyaTaIlMH 4. OCHOBHBIC 33]IJa4H T'PABUTAIMOHHOTO 00OTAICHHS, TTOCIIEA0BATEILHOCTh U METOBI UX
MOI3€MHBIX 00OBEKTOB [PEIICHMUS.

5. OcHOBHBIE ATaMnbl BEIOOpa 00OraIeHMs..
6. q)aKTOpI)I, BJIUAOIINUE Ha O6OF3HI€HI/IG TTOJIC3HBIX UCKOMMACMBIX I'PABUTAIMHHBIM METOZIOM.

YmMmets - pa3pabaThIBaTh MJIAHBI MEPOTIPUATHI 110 Bonpocs! 1 OLleHUBaHUs 3HAHUI:
CHI)KEHHIO TEXHOT'€HHON Harpy3ku npou3BojcTsa (1. ['paBUTAIIMOHHBIM METO/I0M 00OTaIleHNsI HAa3bIBAIOT ...
Ha OKPYKaIOLLYI0 Cpelly IPU dKCIUTyaTaiuoHHON 2. [lo Tumy ncnonb3yeMbIX anmnapaToB IPaBUTALIMOHHBIE TPOLECCHl MOKHO PA3AEIUTh ...

pa3zBejKe, J00bI4e U rnepepaboTke TBEPIbIX 3. OTcakoil Ha3pIBaeTCs MPOLIECC ...
MOJIE3HBIX NCKONAEMBIX, a TAKXKe MpU 4. OOoraiieHue MoJIe3HbIX HCKOMIAEMBbIX B TSDKEJIBIX CPEax OCHOBAHO ...
CTPOUTENILCTBE U AKCIUTyaTallMu TOA3€MHBIX 5. KonrenTparust (ob6oramieHue) Ha cTojax — 3TO MPOIecC ...
00BEKTOB
Bnaners - HaBbIKaMU pa3pabOTKy IJIaHOB MeponpusaTuil no [[lepeyeHb npuMepHbIX BOIIPOCOB AJISl IPOBEPKHU 3HAHUI:

CHUKEHUIO TEXHOT€HHOU Harpy3KH MPOU3BOJCTBA |- TPABUTAIIMOHHBIE METO/IBI M UX MECTO CPEIU IPYTUX METOJ0B OOOTaIllCHNS,
Ha OKPYKAOIIYIO CPey TIPH SKCIUTyaTallMOHHON |- KiTacCU(DUKAIHS TPABUTAIIMOHHBIX METOI0B 00OTaICHHS;

pa3Beike, 10ObIUE U TepepadOTKe TBEPABIX - OTCaJIKa W MPUHIMUI JEHCTBUS OTCAJOYHON MAIlIHBI.
[OJIE3HBIX UCKOMAEMBbIX, a TAKXKE MPHU - TSDKEJIOCPEAHAs CEeMapals 1 OCHOBHBIE PUHIIUIIBI €€ PeaTnu3aliu.
CTPOUTEIBCTBE U IKCILTyaTallH MOA3EMHBIX - 000pyIOBaHKE TSI peATH3AIMH TPABUTAIMOHHOTO 00OTaIICHHsI PyI-BUHTOBOM cemaparop,

00BEKTOB KOHUEHTPALMOHHBINA CTOJI, IILTIO3.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3yibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

I1K-12 roToBHOCTBHIO ONIEPATUBHO YCTPAHATH HAPYIIEHUsI IPOU3BOICTBEHHBIX MPOIIECCOB, BECTH MEPBUYHBIN YUET BBINOJIHIEMBIX pabOT, aHATU3UPOBATh
ONepaTUBHBIE U TEKYIINE MOKa3aTeIN IPOU3BOJCTBA, 000CHOBBIBATH NPEIOKEHHS 110 COBEPIIEHCTBOBAHUIO OPraHU3allMy IPOU3BOJICTBA

3HaTh

- BO3MOYKHBIE HAapYIIEHUS [TPOU3BOJICTBEHHBIX
[IPOLIECCOB;

- OIIEPATHUBHBIE U TEKYILHE TOKA3aTeNN
[IPOU3BO/JICTBA;

- HaIpaBJICHUs COBEPILLIEHCTBOBAHMS OPraHU3alluu
[IPOU3BO/ICTBA

IIpuMepHBIii TECT Il OLIEHKU 3HAHUN
1. HenocTaTku T ApOIUKIOHOB.
e) Bricokoe aHepronorpedieHue u ObICTPbIN U3HOC.
f) Manas mpoU3BOIUTENHEHOCTb.
g) 3aHuUMAalOT 3HAYUTENIbHYIO IPOU3BOAUTEIBHOCTD IUIOIA/b.
h) HeBo3MoxHOCTB KIaccU(pHUKAIIMHA TOHKO3EPHUCTOTO MaTepHara.
2. Yemy paBHa MakcUMajbHas MNIOTHOCTh CYCIIEH3UN?
e) IlonoBHMHA MIOTHOCTU YTSAKEINUTEIS.
f) TInoTHOCTH yTsSDKETUTENS.
g) IlonoBuHE CyMMBI IUIOTHOCTEHN YTSDKEITUTENS U BOJBI.
h) TlonoBuHE pa3HOCTH MIOTHOCTH YTSKETUTEIS U BOIBI.
3. HegocraTky mHEBMaTHUECKOTO 00OTaIlEHHUS.
e) Huzkas a¢pexTuBHOCTB, 00JIBIIOE MHIIICO0pA30BaHNE M OTPAHUYCHHAS! KPYITHOCTD
oboramaemMoro MaTepuara.
f) BbIcokHe KanmuTaJbHBIC 3aTPATHI.
g) OrtcyrcTBHE BOJIHO-IIIAMOBOTO XO35HCTBA.
h) TIponykTtbl oboramieHus cyxue.
4. I'naBHasg 0cOOEHHOCTH PabOTHI IIEHTPOOEKHBIX KOHIIEHTPATOB.
e) Heo0xoauMoCTb BEICOKOTO pa3XKMKEHUS MYIIbIIBI.
f) BbIcokas SHEProeMKOCTb.
g) Bricokoe yckopeHue MpH BpallieHUuH poTopa.
h) Heo6xoammocTh mogaun MyNbIibl ¢ MAJIBIM Pa3KMKEHHUEM.

YMmeTn

- BECTH IEPBUYHBIN YUET BBITOJIHAEMBIX paldoT;

- AHAJIMBUPOBATH ONICPATHBHLIC U TCKYIIIHC

[IpruMepHBIi TECT IS OLIEHKHA 3HAHUI




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa

KOMITIETCHIUU
[MOKa3aTeNu POU3BO/JICTBA, 1 B ueM cocTOUT OTJIMYUE TPAaBUTALIMOHHBIX MPOLIECCOB OOOTAIIEHUS?
- 000CHOBBIBATH MPETIOKEHHS IO IA) paznuyrie B CMaYMBAaHUU YaCTHUI] BOJAOM

COBEPLICHCTBOBAHNIO OpPraHU3alliy MPOU3BOACTBA [B) pa3inumne B CKOPOCTAX JIBUKEHUS T0J] IEHCTBUEM IUIOTHOCTU U KPYITHOCTH YaCTHUIL
C) paznuuue B 1BeTe U (HOpME YaCTHUIL

D) pa3nuyuie B MarHUTHBIX CBOMCTBAaX 4aCTHUIL

E) paznuune B 2JIEKTPUYECKUX CBOIMCTBAX YaCTHUIL

2 JI71s1 KaKOTO ChIPbSI IPUMEHSIOTCS TPAaBUTALMOHHBIE METO bl OOOTaIIeHHS?
IA) pyA YEpHBIX METAIJIOB

B) 1oJie3HbIX NCKOMAEMBIX C OJIM3KOM MIIOTHOCTBIO

C) OKHMCIIEHHBIX ¥ CMELIaHHBIX NTOJIMMETAUNINYECKUX Py

D) TOHKOBKpAIIJIEHHBIX METHO-LIUHKOBBIX PY/

E) m1amMoB HBETHBIX, PEAKUX U OJIarOpoIHBIX METANIOB

3 Ha kakue rpynmsl JeasTcsl IpaBUTALMOHHbIE TIPOIECCHI?
IA) pa3zieneHne Ha KUPOBBIX OBEPXHOCTSIX

B) paccinoenne cMecu 4acTull B KPUBOJUHEMHBIX TOTOKAX

C) pazzieneHue yacTHIl 1o GopMe IOBEPXHOCTH

D) paznenenue no 6J1eCKy U LIBETY YaCTHI]

E) paznenenue 4yacTull B MAarHUTHBIX U 3JIEKTPUUECKUX MOJISIX

4 K unciay rpaBUTAllMOHHBIX METO/I0B OTHOCSITCSI:
IA) TIEeHHasl cenapanus

B) nHeBMaTHueckasl cernapanus

C) paaroMeTpuyecKkas cernapanus

D) nuanekTpuueckas cernapanus

E) marnuTHas cenapanus

S I'paBUTAllMOHHBIE POLECCHI TPOBOJATCS B CIEAYIOIIMX CPEAAX:
)A) ra3oBas cpesia




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa
KOMITIETEHIINH
B) kucnotHas cpena
C) Tsbkenas cpena
D) snexTpoauTHas cpena
E) menoynas cpena
Bianers - HABBIKAMH [IPUHATHUSA PEILICHUH 110 yCTpaHEHUIO [[IpuMEepHBIi TeCT JUIs OLICHKU 3HAHMM:

BO3MO>KHBIX HAapYIIEHHH TPOU3BOACTBEHHBIX
MIPOLIECCOB;

- HaBBIKAMH BEJCHUS TIEPBUYHOTO yYETa
BBITIOJIHSAEMBIX padoT;

- METOTUKAMH OTIPE/ICIICHHUS OTIEPATUBHBIX U
TEKYIINX MOKa3aTee MpOnu3BO/ICTRA;

- HaBbIKaMH 000CHOBAHHUS MPEIOKEHHH 1O
COBEPILICHCTBOBAHHUIO OPTraHU3AINN

1. Kak Ha3pIBaeTCs CJIOM MaTepuaa, IIOTHOCTh KOTOPOTO MEHBIIIE TSXKEIOr0, HO OOJIbIIIEe
IErKkoro MUHepasia pasiefiieMoOl CMeCH Ha OTCaJI0YHOM periere?

A) necku

B) mamel

C) tspxenas gppakuus

D) uckyccTBeHHas MOCTENb

E) nerkas ¢paxuus

2 Bo CKOJIBKO pa3 KPYIHOCTB 3€peH MOCTeNH O0JIblIe KPYITHOCTH 3€pEeH pa3ieNsieMoi cMecu
pu oTcaake?

A) 3-35
B) 4-5
C) 0,51
D) 115
E) 2-25

3 [TapameTpamu, peryUpyrIUMHA padOTy 0TCAIOYHON MAITUHBI, SBIISIOTCS:
/A) KpYITHOCTb slY€EK pellieTa MalluHbl

B) gacToTa mynbcanuu BOAbI

C) cKOpOCTh MOAAYY MYJbIBI HA OTCAAKY

D) TemnepaTypa MyJbIibl MOCTYIAOLIEH Ha OTCAAKY

E) KkpynmHOCTH MaTepuasa MmocTe’Ir MalluHbI

4 CKOJIBKO KOHCTPYKIIUN OTCAJ0YHBIX MAIIIUH U3BECTHO B HACTOSIIIEE BpeMsi?
A) 55




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3yibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

B) 90
C) 30
D) 80
E) 75

S Haunbonee pacnpocTpaHeHHbIE BUJIBI OTCAIOYHBIX MAIIIUH:

A) ¢ HOJIBUXHBIM PELIETOM, C UICKYCCTBEHHOM MOCTEIBIO
B) nopuineBble, IEHTPOOESKHbBIE

C) rpaBuTalMOHHBIE, IEHTPOOEKHBIE

D) nopurHeBble, OecriopiiHeBbie, AuadparMoBbie

6 Ha ckobKO CJI0€B pacpe/IeNisIioTCs 3epHa M0 TIOTHOCTH B OTCAOYHBIX MAIIUHAX C
€CTECTBEHHOM MOCTEIBIO?

A) 1
B) 5
Q) 2
D) 4
E) 3

I1K-19 rotoBHOCTH K pa3pabOTKe IPOEKTHBIX HMHHOBALIMOHHBIX PEIll
HCKOIIAEMBIX, CTPOUTENBCTBY M 3KCIUTyaTalluu MOJA3EMHBIX 0OBEKTOB

SHMIA TI0 HKCIUTyaTallMOHHOH pa3Bejike, 1o0bIve, mepepaboTKe TBEPABIX MOJIE3HBIX

3HaTh

- TEOPETHYECKUE OCHOBBI IPABUTALIUOHHOTO
MeTo/da 00OoTallleHUs;

- COBPEMEHHBIC TPaBUTAIIMOHHBIC TIPOLIECCHI
o0oraIeHus TBEP/IbIX TOJIE3HBIX UCKOMIACMBbIX B
Pa3UYHBIX Cpeax;

- 0071aCTH IPUMEHEHUS KaKI0TO U3
I'PaBUTAI[HOHHBIX MTPOIECCOB M MPAKTUKY
IPaBUTAI[IOHHOTO O0OTAICHUS Pa3InIHBIX
BUJIOB MUHEPAILHOTO CBIPbS;

- OCHOBHOE 000PYIOBaHHUE ISl KAXKIIOTO
IPaBUTAI[HIOHHOTO MPOIIECCa, €r0 YCTPONCTBO,

2.

(98]

PNk

IIpuMepHBIil IepeyeHb TEOPETUUECKUX BOIIPOCOB K dK3aMEHY:
I.

Poub 1 3HaUEHME TPAaBUTALIMOHHBIX MPOLIECCOB HAa 000TaTUTEIBHBIX (habpHKax.
Knaccugukamus rpaBUTaIMOHHBIX MTPOIECCOB.

Ponb BoabI B 000TaIeHny nojie3HbIX HCKOMAEMBbIX.

Ha3znauenue rpaBUTaIIMOHHBIX TIPOIIECCOB MPH 00OTAIIEHUH TBEPBIX ITOJIE3HBIX
HCKOIAEMBIX.

CpolicTBa MUHEPAJIbHBIX YACTHI, [10ABEPTraIOIINUXCS TPAaBUTALIMIOHHOMY 00OTaIlleHHIO
CaoiicTBa cpell, NPUMEHSAEMBIX B TPaBUTAIL[MOHHBIX MpOLECCaX.

Buns!l conporusiieHus cpeasl ABKymuMcs tenaM. Kpusas Peinest.

Bnusinue ¢popMbl 3epeH U TeMIiepaTypbl BO/Ibl HA KOHEUHYIO CKOPOCTh Na/ICHUS.
OnpeneneHne KOHEYHON CKOPOCTH MaJIeHHsI 3epeH KpynHocThio MeHee 0,1 mm.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3yibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

PEeryaupOBKY, JOCTOMHCTBA U HEIOCTATKH,
IIpOU3BOAUTENENH 000PYI0BaHUS

9

10.
1.
12.

13.
14.
15.
16.

17.
18.
19.

20.

Onpenenenrne KOHEYHON CKOPOCTH MaJieHHsI 3epeH KpyMnHOCThIO 2 — 0,1 MM.
Omnpenenenne KOHEYHON CKOPOCTH MAJEHMsI 3€pEH KPYITHOCTBIO Ooiee 2 MM
Omnpenenenrne KOHEYHON CKOPOCTH MAJACHUS 3€peH 10 TIepBOMY mapaMeTpy JIAIeHko.
PaBHomanaromue 3epHa u kodpduumeHT paBHonanaemoctu. [Ipakruyeckoe
IpUMEHEHHE KOA(p(UIIMEeHTa paBHOMAIa€MOCTH.

Omnpenenenue kodpduimenta papHonagaeMocTu it 3epeH menee 0,1 mm.
Omnpenenenue kodppuimeHTa paBHONATAEMOCTH 3€peH KpymHOCThIO 2 — 0,1 MMm.
Onpenenenne kodpPUITUEHTA PABHOTIAIAEMOCTH 3epeH 0oJiee 2 MM.

Omnpenenenne ko3 pumeHTa paBHONAIaeMOCTH U pa3MEPOB PaBHONAAAIOIINX 3E€PEH
10 BTOpoMy napameTpy JIsmeHko.

Omnpenenenne KOHEYHON CKOPOCTH MAJACHUS 3€peH B YHHUBEpCAIbHOU (opme.
CrecHeHHOE JBIDKEHHE Tell. [ MMOTEe3bl M KOHEYHAs! CKOPOCTH MaCHUS TEJL.
OpakiMOHHBIN aHaIu3. MeTouKa BBITIOJIHEHHS U MTOPSAJI0K 00pabOTKH pe3ybTaToB.
CriocoObl OIIEHKH CTETIEHN 000raTUMOCTHU YIJIEH.

CevMeHTAMOHHBIN aHANIN3.

YMmeTn

- pa3pabaTbIBaTh NPOEKTHbIE MHHOBAIIMOHHBIE
pelIeHus 1o nepepadoTKe TBEPABIX MOJIE3HBIX
HCKOIIAE€MBIX, BKJII0Yasl IPOEKTHBIE PELIEHMUS 110
IPaBUTALMOHHOMY OOOTaIll€HUIO MTOJIE3HBIX
HCKOIAEMBIX;

- BBIOMPATh U pacCUUTHIBATh TEXHOJIOTUYECKUE
CXEMbI IPaBUTAILIMOHHOTO 00OTallleHus

- pacCUMUTHIBAaTh CKOPOCTHU JBM)KEHHUS TEIN B
cpenax;

- OIIPEAETATH LENeCO00Pa3HOCTh HCIIOIb30BaHUS
Pa3IMYHbIX IPaBUTALMOHHBIX IPOLIECCOB IS
KOHKPETHBIX YCIOBUH;

- QHAJTM3UPOBATH IPPEKTUBHOCTH PaOOTHI
anmnaparoB 1 IPOLECCOB

IIpuMepHBIil epeyeHb TeM KypCOBOTO IIPOEKTA.
Pa3paboTraTh IpoeKT rpaBUTAIMOHHO-MArHUTHOTO O0OTALEHUSI Py, YKa3aHHBIX HUXKE:

Maccosas
Ne [Ipon3BOIUTENBHOCTS,
HanmenoBanue pyzasl J0JI4,
BapuaHTa TBIC. T/TOXT o
0




CrpyKTypHBII
AIIEMEHT [Tnmanupyemble pe3yabTaThl 00ydeHHS OreHOYHBIE CPECTBA
KOMIETEHIHH
1 MarneruToBas pyaa 4500 33
2 MarunetuToBas pyaa 3000 35
3 MarunetuToBas pyaa 7000 34
4 MarneruToBas pyja 6000 31
5 MarneruroBas pyja 2500 32
6 MarneruToBas pyaa 6500 36
7 MarneruroBas pyja 10000 30
8 MarunetuToBas pyaa 9000 31
9 MarunetuTtoBas pyaa 8000 34
10 MaruneruToBas pyaa 7000 33
11 MarnerutomapturoBas pyaa | 6000 36
12 MarnerutomapturoBas pyaa | 5000 37
13 MarnerutomapturoBas pyaa | 4000 34
14 MaruerutomaprutoBas pyna | 4500 33
15 MarnerutomapturoBas pyaa | 5500 35
16 MarHneTuToBble KBapILUThI 11000 37
17 MarHneTuToBble KBapILUThI 10000 36
18 MarHneTuToBble KBapILUThI 9000 34
19 MarHneTuToBble KBapLUThI 8000 35
20 MarHeTuToBble KBapILUThHI 7000 38
Brnanets - HaBBIKAMH Pa3pabOTKH MPOEKTHBIX [TpumMepHbIe MpaKTUYECKHE 3aJaHUs K SK3aMEHAIIMOHHOMY OMJIETY:
MHHOBAI[MOHHBIX PELIEHUH 10 nepepadoTke 1. Omnpenenuts o Merony Jlsmenxo [1.B. koHeUHYIO CKOPOCTh MaieHUs 3epHa
TBEPAbIX MOJIE3HBIX UCKOMAEMBIX, BKIIIOUAs mapooGpasHoii GOpMBI B BOE UAMETPOM 3 MM H IIOTHOCTHIO 2600 Kr/m’ .
rPaBUTAIMOHHOE 0OOTaIICHUE; 2. Omnpegenuts no merony Jismenko I[1.B. pazMepsl paBHOMAIAIONTNX 3€PEH C
- OCHOBHBIMHU METOJUKAMHU motHocTsME 1800 1 2600 Kr/M° i K03((HIEEHT PABHONAIAEMOCTH, €CITH
HKCTIEPUMEHTAIBHOTO OTPECICHUS TapaMeTPOB KOHEYHasi CKOPOCTh WX majeHus cocrasisieT 0,3 m/c.
Pa3IUYHBIX TPABUTAIIMOHHBIX MPOIECCOB U 3. OmnpemenuTh KONMHYECTBO YTSHKEIUTENS MIOTHOCTEI0 4500 KI/M, HE0OX0XMMOe
apaMepToB 000PYJOBaHUS IS JUTS TIPUTOTOBIICHHS 3 M CYCIIEH3HH MIOTHOCTBIO 2000 Kr/M’.
rPaBUTALMOHHBIX MPOLIECCOB, HABBIKAMHU 4. Omnpenenuts no meroay Jismenko I[1.B. pa3mepsl paBHOMAIAIONTUX 3€PEH C
00pabOTKM MOJTYYEHHBIX SKCIEPUMEHTAIHHBIX motsocTsME 1800 1 2600 kr/M° i K03(bHIEEHT PABHONAIAEMOCTH, €CITH




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3yibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

JTAHHBIX

- OCHOBHBIMU METOJAMKAaMU Pa3padOTKH
MPOEKTHBIX PEIECHUI OTAEICHHI
TPaBUTAIMOHHOTO O0OTaIlleHUs HA
oOoraTHTeNbHBIX (adpruKax

KOHEUYHasi CKOPOCTh WX majaeHus cocrasisieT 0,3 m/c.

5. Tlo kpuBBIM 000TaTUMOCTH OIPENEIUTh TEOPETUUECKHUE [TOKA3aTEIN
oGorameHust (Ye.r, Yin> Yoy A'nen ¥ TWIOTHOCTH Pa3JIENICHUsT), €CIIH 30JIHOCTD
KoHLeHTparta 8 %, a mopoasl 60 %.

6. OnpenenuTh KOHEUHYIO CKOPOCTh CBOOOIHOTO MaICHUsI 3epHa KBaplia
JMaMETPOM 5 MM B BOJIE.

7. OnpenenuTs CKOPOCTb CBOOOHOTO MaJEHUS YTOJIbHOTO 3epHa KpynHocThio 0,1
MM, TaJIAI0IIEr0 B BO3yXe TUIOTHOCTHIO 1,21 kr/m°. TIIOTHOCTE YIJIg OPUHSATH
1400 kr/m’, BsizkocTh Bo3gyxa 0,02-107 TTa-c.

8. OmnpenenuTs CKOPOCTh CBOOOTHOTO MAJCHUSI 3€pHAa MAarHETUTa KPYIHOCTHIO 1
MM TIpH TaJICHAH B BOJIE.

[1CK-6.4 ciocoOHOCTH pa3zpabaThiBaTh U PEaIN30BbIBATh MPOEKTHI IPOU3BOCTBA IIPH NEPEPadOTKE MUHEPAIIBHOTO M TEXHOTEHHOTO ChIPbsl HA OCHOBE
COBPEMEHHOM METO0JIOT U POSKTUPOBAHUS, PACCUUTHIBATH TPOU3BOIUTEIFHOCTD U ONIPENIENIATH TapaMeTphl 000pyI0BaHU 000TaTUTENBHBIX (adpuK,
(hopMUpPOBATH T€HEPATHHBIH MJIaH U KOMIIOHOBOYHBIE PEIICHUs] 000TaTUTENbHBIX (haOpuK

3HaTh

- COBPEMEHHBIE MPOEKTHI 0 NepepadoTKe
MHUHEPAJILHOTO Y TEXHOI'€HHOTO CBhIPbS U
METO/I0JIOTHUIO UX MPOEKTUPOBAHUS;

- TEXHOJIOTUYECKHE CXEMbI U OPraHU3alnIo
IIPOM3BO/ICTBA HA TPaBUTALIMOHHBIX (adpHKax;

IIpuMepHBIil IepeyeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY:

I.

i ol ol

IM'uppaBnuueckas kinaccupuKanus: Ha3HAUYCHUE OTIEpAIIU Ha 000TaTUTEIbHBIX
¢dabpuxax. ['mapaBnndeckas kaaccuuKaIys B BOCXOAIIEM, TOPU30HTAIEHOM,
KOMOMHUPOBAaHHOM MOTOKAX.

Otcanka: mpuHIMN pa3zenenus, odiaacTu npuMeHeHus. L{ukisl oTcaaku.
CriocoObI pasrpy3Ku TSKEIION (paKIuK U3 OTCAJTOYHBIX MAIITHH.

@axTOpBl, BIUAIOIINAE HA ITPOLIECC OTCAIKU.

OoorarmieHne B TSHKENBIX cpeiaX: MPUHIUT pa3feieHns, 00IacTH MPUMEHEHHS,
JOCTOMHCTBA U HEJOCTATKH.

CBoiicTBa yTSKEIUTENEH U TSOKENbIX cyclieH3ul. [IpurotoBnenue u perenepanus
CYCHEH3UM.

IIpomMbIBKa: Ha3HaYEHHUE ONepaluu, o0nacTu npuMeHeHus. [IpombiBUCTOCTD Py U
IIECKOB.

Oo6oramienre B MOTOKa BOJIbI, TEKYIIEM MO HAKIIOHHOH TIIOCKOCTH. TeopeTnueckue
OCHOBBI IIEPEMEILIEHNS YacTUL B O€3HAIOPHOM CI1a00HAKIOHHOM IOTOKE BO/IBI.
OO6orarieHre Ha MUTF03aX: 00IIMe CBEJCHMSI, 00JIaCTH MPUMEHECHHSI, TOCTOMHCTBA U




CrpyKTypHBII

JJIEMEHT [TnaaupyeMble pe3ynbTaThl 00yICHHUS OrneHOYHBIE Cpe/ICTBA
KOMITETEHITHH
HEJOCTaTKH.
10. MexaHu3M pa3jiesieHus] YacTUIl Ha KOHIIEHTPAIIMOHHBIX CTOJIAX.
11. OboramieHne Ha BHHTOBBIX CelapaTopax: MPUHIIKIT pa3esieHus1, 00JIacTu
MIPUMEHEHHSI, JOCTOMHCTBA U HEJIOCTATKH.
12. Oboramienue B CTpyHHBIX ammapaTax.
13. Oboramenue B IEHTPOOSIKHBIX allliaparax: OOIIHe CBEJCHIS, 00JIACTH MPUMEHEHHE
14. TTaeBmaTH4eckoe oborarieHue: oOIue cBeIeHus, 001acTH TPUMEHEHUsI, IOCTONHCTBA
u HeproctaTku. OCOOCHHOCTH MTHEBMATUYECKOTO 00OTaIICHHS.
YmMmets - pa3pabaTbhIBaTh U pEaN30BbIBATH MPOEKTHI 3anaHue:
MIPOM3BOJICTBA TI0 TTepepaboTKe MUHEPATHLHOTO U | Pacder TeXHOIOTHYeCKHX cXeM 000TaTUTENbHBIX (haOpUK SIS 000TAIeHUs XPOMOBBIX PYII.
TEXHOTCHHOTO CHIPhs HA OCHOBE COBPEMEHHOM Pacder TexHOIOTHYECKHX CXeM 000TaTUTENBHBIX (DAaOPUK ISl 0OOTAIIICHHS YTIISL.
METO/IOJIOTHH TTPOSKTHPOBAHHS,
- PaACCUUTHIBATH MPOU3BOJIUTEIHHOCTL U
OTIPEICIIATH TapaMeTPhl 000PYTOBAHUS JIJIST BCEX
T'PAaBUTAIMOHHBIX MMPOIIECCOB OOOTAIICHHSI
Brnaners - mpuHIUNaM#A GOPMHUPOBAHUS T€HEPATLHOTO [TpumepHBIe MpaKTUYECKHE 3a/IaHUs K dSK3aMEHAIIMOHHOMY OWJIeTYy:

TUTaHa 000TraTUTENBHBIX (PaOpHK;

- KOMIIOHOBOYHBIMH PEIICHUSIMA
I'PaBUTAIIMOHHBIX OTACICHUNA 000TaTUTEIBHBIX
¢babpuk;

- METOJTUKAaMH pacyeTa MpOU3BOIUTEILHOCTH
OT/CIICHUN IPaBUTALUH;

- METOJIMKH ONpPECTICHNUS apaMeTPOB
000pyI0BaHUS JJISl TPABUTAIIHOHHOTO
oOoraieHust Ha 000raTUTENbHBIX (pabpuKax;

- OCHOBaMH COBPEMEHHBIX METOI0B
MIPOEKTUPOBAHUS OTACICHUN TPAaBUTALIMOHHOTO
oOorarieHust 000TaTUTEIBHBIX (HhaOpUK

1. PaccuuTaTh pazMep MaKCUMaJIbHBIX 3€PEH B3BECH, YXOAIIUX B CIIMB OTCTOMHHUKA, €CIIN
VX THApaBIMYecKast KPYMHOCTh 1,1 Mm/c, a IIoTHOCTS 3 T/cM”.

2. PaccuuTaTh TMJIPABINYECKYIO KPYITHOCTD 3€pEH B3BECH B YCIOBUSAX CBOOOTHOIO
OCAXJEHMS B BOJIE, €CIIM SKBUBAJICHTHBIN TnaMeTp ocakaaromuxcs yactuy 10 MxM, a
IIOTHOCTH YacTuI 3,4 r/cM’.

3. PaccuuTaTh KpymHOCTh MaKCHMaJIbHBIX YACTHIL], YXOAAIIHUX B CIIUB OTCTOMHHKA, €CITU UX
rHIpaBIIHYecKas KpymHOCTs 0,8 MM/C, a IIIOTHOCT OCAKIAOIIMXCS YaCTHIL 3,5 T/M°.

4. OmnpenenuTs MacCy MarHETUTOBOTO YTSDKEIUTENS AJIs IPUTrOTOBIEHUS 1 M3 cycrieH3un
mIoTHocThio 1400 KF/M3, €CIIM TIOTHOCTH MarHeTuta 4500 Kr/m".

5. OnpenenuTh KOJUYECTBO YTSIKETUTENS U BOBI JAJist ipurotoBieHus 100 M>
(beppOCHIINIINEBOI CYCTIEH3UH TIOTHOCTHIO 2700 Kr/M’ [IPY TTIOTHOCTH YTSHKETUTENS
6300 kr/nm’.

6. OnpenenuTh CKOJIBKO MarHeTHTa HY>KHO JI00aBUTh B CYCIIEH3UIO C IMIIOTHOCTHIO 1400
KI/M’, 4TOGBI OBECTH €€ IIOTHOCTH 110 1480 Kr/M°, eciy IIOTHOCTH yrspkeauTers 4700




CrpyKTypHBII
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KOMIICTCHII U

[Tnanupyemblie pe3yibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

KI/M.
7. O :
. OmpenenuTs BA3KOCTh CYCIIEH3HH, €CITH €€ TUIOTHOCTh 1480 Kr/M”, a MIOTHOCTH
yrsxenutens 5000 kr/v’.

I1CK-6.5 roTOBHOCTh IPUMEHATH COBPEMEHHBIE HH()OPMAITIOHHBIE

TCXHOJIOTUHU, aBTOMATU3UPOBAHHBIC CUCTCMbI ITPOCKTUPOBAHUA 000TaTHUTENBHBIX MMPON3BOACTB

3HaTh

- COBPpCMCHHBIC I/IH(1)OpMaIII/IOHHI>I€ TCXHOJIOTUH,
ABTOMATHU3UPOBAHHBIC CUCTEMBI ITIPOCKTUPOBAHUA
000raTUTENBHBIX IMPONU3BOACTB

IIpuMepHBIil IepeyeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY:

I.

2.

10.

1.

12.

KoHcTpykius u npuHIMn paboThl MEXaHUYECKOTO (CIMpaIbHOI0) Kiaccudukaropa.
PerynupoBka crimpaibHbBIX KIacCH(PHKATOPOB.

KoHcTpykiust u mpuHIUI paboThl THAPOIMKIOHA. OCHOBHEIE TAPAMETPHI, BIUSIONTUE
Ha paboTy r’UAPOIUKIIOHOB.

KoHcTpykiuu 1 mpuHIUT pab0Thl KOHYCHOTO U MHOTOKAaMEPHOTO THIPABINYCCKUX
kiaccudukatopoB. O6IacTr MPpUMEHEHHS, JOCTOMHCTBA U HEJOCTATKH.
JnadparmoBbie 0TCaJOYHBIC MAITMHBI: TIPUHITUAT pa0OTHI, 00JIACTh MPUMEHEHHUSI.
CxeMbl qrapparMOBBIX OTCAJOUYHBIX MAIIIHH.

BecriopiraeBbie 0TCaI0YHBIC MATUHBL: IPHHIIAIT PA0OTHI, TPEUMYIIIECTBA, 001acTh
npuMeHeHHsI. CXeMbl OECIIOPIITHEBBIX 0TCAIOYHBIX MAIIIHH.

KoHcTpyKIuu 1 mpUHIUT pabOThI KOJIECHBIX CEMIapaTopoB sl 00OTAIEHUS B BOTHBIX
cycrien3usix. O0acTu NPUMEHEHHUsI, TOCTOMHCTBA U HEIOCTATKH.

KoHcTpyKInu ¥ mpUHIUT paOOThl KOHYCHBIX CEMapaTopoB IS 000TaleHuUs
MOJIC3HBIX UCKOMAEMBIX B BOJHBIX cycnieH3usx. O0IacTu MpuMeHEeHHs, TOCTOMHCTBA U
HEJ0CTaTKH.

Konctpykiuu u npuniun padoTsl 0apabaHHBIX CemapaTopoB Jjisi 000TallleHUs B
BOJIHBIX cycrieH3usax. O0acTi MPUMEHEHHUs], IOCTOMHCTBA U HEJOCTATKU
KoHcTpykiust ¥ IpUHIUTT PabOTHI TPEXITPOYKTOBOTO THKEIOCPETHOTO
ruAporukiiona. O6gacTe MPUMEHEHUS.

Konctpykius v npuHUUI paboThl KOHIIEHTPAIIMOHHOTO cToia. O0nacTy MpUMEHEHHS,
JOCTOMHCTBA U HepocTaTKu. DakTopsl, BIUSIOMKE HAa paboTy CTOJIOB.

KoHcTpyKIuu ¥ IpUHIUT paOOThI IMTOABUKHBIX MUTI030B. O0IacTH MPUMEHEHUS,
JOCTOMHCTBA U HEJOCTATKH.

KoHcTpyKinu 1 mpuHIUT pabOThI MIUTFO30B C OPOUTAIBHBIM JIBIDKEHUEM JICK




CrpyKTypHBII
JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa

KOMIICTCHII U

(«baptie3 Mozmm» u «baptiez Kpoccoent»). Obnactu npuMeHeHus1, TOCTOMHCTBA U
HEJ0CTaTKU

13. KoHCTpyKIIMs ¥ IPUHIMI pabOThl BUHTOBOTO cenaparopa. O61acTi NpuMeHEHUs.
@DaxTOopsl, BAUSIOLINE HAa IPOLIECC BUHTOBOH Cemapaiyi.

14. CtpyitHble cenapaTopsbl JUIsl 000TralleHNs MOJIE3HbIX UCKOTIAEMBbIX.

15. KoHCcTpyKIIMM U IPUHIMI pabOThl CTPYHHOTO KOHLIEHTPATOPa U KOHYCHOTO
cenaparopa. O6iacTu NPUMEHEHHUs, TOCTOMHCTBA U HEJIOCTATKH.

16. KoHcTpyKInu ¥ mpuHIHKI paboThl OyTapsl 1 ckpy0oepa. ObmacTu npuMeHeHuUs,
JIOCTOMHCTBA U HEJOCTATKH.

17. KoHCTpyKIIMH U IPUHLIMI paOOThI KOPHITHON MOMKH U OamieHHoM Moliku. Obnactu
IIPUMEHEHHUS], JOCTOMHCTBA U HETOCTATKHU.

18. OGoramenre B 6€3HAMOPHBIX EHTPOOSKHBIX KOHIIEHTpaTopax. KoHcTpykunu
anmnapaToB, 00JIaCTU IPUMEHEHUS], TOCTOMHCTBA U HEAOCTATKU.

19. KoHcTpykuuu 1 npuHUMI paboThl THEBMAaTUYECKUX cenaparopos. O6iactu
MIPUMEHEHHUS], JOCTOMHCTBA U HEIOCTATKHU.

20. KoHCTpyKIMs ¥ IPUHIUI padOThl THEBMATUYECKOM O0TCa04HON MamnHbl. O6nactu
IIPUMEHEHHUS], JOCTOMHCTBA U HETOCTATKHU.

21. OGoraiieHne B a3pOCyCIIEH3USX.

YnMmers - IPUMEHSTh UH(OPMAITUOHHBIE TEXHOJIOTUU U
aBTOMAaTHU3UPOBAHHBIE CUCTEMBI MPU 3ananue:
MIPOCKTHPOBAHMS 00OTaTUTEIHHBIX MPOU3BOJICTB | Pacdyer TeXHOIOrn4Iecknx cxeM 000TaTUTENbHBIX (haOpUK ISl 00OTAICHHSI OJIOBSIHHBIX PY/I.
Y, B YaCTHOCTH, MPU pacueTe KaueCTBEHHO- PacdeT TeXHOTOrHYECKHX CXeM 000TaTUTENbHBIX (PaOPHK IS 30JI0TOCOACPIKAIINX PY/I.

KOJINYECTBEHHBIX MOKa3aTenen
I'PaBUTAI[HOHHOTO 00OTAICHUSI U TIPH
NPOCKTUPOBAHUY OT/ICJICHUN TPaBUTALIUH Ha
oOoraTuTeNbHBIX padpukax

Bnanets - METOJIaMU U METOJMKAMU COBPEMEHHBIX [IpuMepHBbIe MpakTHYECKUE 3aJaHUs K SK3aMEHAITMOHHOMY OUJIETY
WH()OPMAIMOHHBIX TEXHOJIOTUH U 1. PaccunTtaTh NPOM3BOAUTENBHOCTD CIIMPAIILHOTO KIaCCU(PUKATOPA VIS CIETYIOMINX
ABTOMATHU3UPOBAHHBIX CUCTEM MPOEKTUPOBAHUS WCXOJIHBIX JJAHHBIX: IMAMETP CIUPAIH 2 M, KOJIMUYECTBO CIIUpaAJIeH 2, yroJl HaKJIoHa

-1
000TaTUTENBHBIX MPOU3BOJICTB JHMINA KinaccudukaTopa 16°, yactora Bpamenus cnupani 20 MUH , MaccoBast
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[Tnanupyemblie pe3yibTaThl 00y4eHHS
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JI0JIs B cliMBe Kiacca kpynHoctd Munyc 0,071 MM 65%, miIoTHOCTH
KIaccHpuIEpyeMoro Matepuana 3500 kr/m’, Tpedyemoe paskinkenne cimga 2,0.

2. PaccuunTaTh IUIOIIA]b 3€pKaia MyJbIbI B OJHOCIUPATIBLHOM Kilaccu(UKATOPE C
JTUAMETPOM CITHPATH 2 M.

3. PaccuuTarh MpOM3BOANUTENHFHOCTH THAPOLMKIOHA U KOJIMYECTBO TUAPOLIUKIIOHOB C
yrioM koHycHocTH 20°, o0ecriednBaromux 00beMHYIO MTPOU3BOAUTENBHOCTE 900
M°/d 1 HOMHHAJBHYIO KPYITHOCTb C/THBa 50 MKM. JlaBIIeHHE My/bIIbl HA BXOJE B
ruapounkiioH 0,1 MITa.

4. PaccunTaTh MPOU3BOAUTENBHOCTD AUadParMOBOi OTCaJOYHON MAITHHBI C paboyeit
TIONIA/IBIO perera 2 M JUTs 000TAIIEHHS 30J0TOCOAEPIKALIEH POCCHITHON PyIB.

5. PaccumTaTh NpOU3BOAUTEIBHOCTH KOJIECHOTO CYCIIEH3MOHHOI'O Cenaparopa ¢
LIMPUHOM BaHHBI 2 M IIpU 00OTALIEHUH YISl KPYITHOCTBIO -25+6 MM ITpH MacCOBOM
JI0JI€ JIETKOM YroybHOM (pakimu 60% mpH IIOTHOCTH cycreHsnu 1500 kr/m’.

6. PaccuuTaTh NpOU3BOAUTEIBHOCTD OJTHOSIPYCHOI'O KOHIEHTPALMOHHOTO CTOJIa C
TLIOMIAIBI0 NeKU 7,5 M st CJIETYIOIINX UCXOAHBIX JIAHHBIX: KPYIMHOCTH 3epeH 0,8
MM, IJIOTHOCTh PYJbI 3,2 T/M’, IUIOTHOCTB TIOJIE3HOTO muHepana 12,0 /M,
TUIOTHOCTH MOPOJIBI 2,7 T/M3.




6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallu, IMOKa3aTeJii MU KPHUTCPHH
OICHUBaAHUA:

[IpomexyrouHas arrecTanus MO JUCHUIUIMHE «['paBUTAMOHHBIA MeETOJ OOOTaIeHUS)
BKJIKOYAET  TEOPETUYECKHME  BOIPOCHI,  TMO3BOJLSIIOLNIME  OLEHUTh  YPOBEHb  YCBOCHHS
O6yan0HII/IMI/IC${ 3HaHI/II71, " INPaKTHYCCKHUEC 3aJlaHUs, BBISABIAIOMIUEC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I
YMEHHH U BJIQJCHU, TIPOBOAUTCS B (pOpME FK3aMeHa.

DK3aMeH 10 JaHHOW AMCLUUIUIMHE MPOBOJUTCA B YCTHOM (hopMe MO 3K3aMEHalMOHHBIM
ouneram, KaxIblii M3 KOTOPHIX BKJIIOYAET 2 TEOPETHUECKUX BOIPOCAa U OJHO IMPAKTUYECKOE
3aJlaHue.

Iloxa3zarenau u KPUTCPUH ONCHUBAHUSA IK3aMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0amioB) — oOydaroniuiicss A€MOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe M TIJIyOOKOEe 3HaHHE
yu4eOHOro Mmarepuaina, CBOOOJHO BBINOJHAET NPAKTHUECKUE 3aJaHMs, CBOOOJHO OIEpHUpYyeT
3HAHUSIMH, YMEHUSIMHU, IPUMEHSIET UX B CUTYallUsSIX OBBIIIEHHON CIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 Oamna) — oOydarouiuiicss JEMOHCTPUPYET CPEIHUN YPOBEHb
C(bOpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHUA, YMCHHA OCBOCHBI, HO JOITYCKAIOTCA
HE3HAYUTCJIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPyAHCHUA IIPU QAQHAIUTHYCCKUX OIICpaluigX,
IIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYaL[UH.

— Ha OIIEHKY «y/JA0BJIETBOPUTEJIbHO» (3 Oayuia) — 0Oydaromuiicss JEMOHCTPUPYET OPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTU KOMIIETEHIIMI: B X0OJ€ KOHTPOJIBHBIX MEPOTIPHUSATHI JOMYCKAIOTCS
OLIMOKHU, MpPOSBISAETCS OTCYTCTBUE OTJIENbHBIX 3HAHUM, yYMEHUM, HABBIKOB, OOydaroluics
HCIBITBIBACT 3HAYUTCIILHBIC 3aTPYAHCHUA IIPU OINCPUPOBAHWH 3HAHUAMHU W YMCHUAMMU IIPHU HUX
IEPEHOCC HA HOBLIC CUTYyalluu.

— Ha OIIEHKY «HEeY0BJIETBOPUTEJbHO» (2 Oaia) — oOydJaromuiicss AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOPETHUYECKOTO Marepuasa, AOMYCKAeT CYIICCTBEHHBIE OIIMOKH, HE MOXKET
MOKa3aTh WHTEJUICKTyaIbHbIC HABBIKHA PEIICHUS TPOCTHIX 3aad.

— Ha OIICHKY «HeyloBJeTBOpHTeJabHO» (1 Oami) — oOywarouiuiicss HE MOXKET IOKa3aTb
3HaHMSI Ha YPOBHE BOCIPOM3BEACHHUS U OOBACHEHUS HHPOpMalMU, HE MOXKET I[10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PEILIEHUs IPOCTHIX 33/1a4.



