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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roay Ha 3aceqaHuu kadeapsl ['eomoruu, MapKieiiiepckoro jena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3zanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u oqoopena st peanusanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena i peanmsanuu B 2028 - 2029
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
dbopMupoBaHME U 3aKpeIljieHMe 3HAaHUKW 00 »JTanmax MPOMBIIUIEHHOTO OCBOCHHUS

MGCTOpO)KI[CHPIﬁ; 0 MCTOAAaX H3YUYCHUSA SJIICMCHTHOIO WM MHUHCPAIOTHMYCCKOIO COCTaBa PYIHI,
CBOMCTB MHUHEPAJIbHBIX YaCTHII, (bpaKHI/IOHHHX XapaKTCPUCTHUK MPOAYKTOB, TEXHOJIOIMYCCKUX
XapaKTCPHUCTHUK HpI/I60pOB H CXCM; O CTaauiaxX H OIlICpalrdgX HUCCICAOBAHUA IIOJIC3HBIX
HCKOITaeMBIX Ha 000raTUMOCTb.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HI/ICHI/IHHI/IHa HCCJ’IGI{OB&HI/IC pya Ha 000raTUMOCTD BXOAUT B 4aCTb yqe6Horo IIJIaHa

dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BIJIAJICHUSA),

c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

OCHOBBI HayYHBIX UCCIIEOBAaHUMN

BcnomorarenbHbIe nporiecchl

['paBUTAIIMOHHBIN METOT 00OTAIICHUS

Mertposorusi, cTaHgapTU3aIUs U CepTU(UKAIIS B TOPHOM JIEJIe
PaunonansHOE HCTIOIB30BaHNE BOAHBIX PECYPCOB

Hpobienue, n3mMelnbueHUe U TPOXOUEHUE

DU3NYECKUE METOIbI U3YUYEHUS MTOJE3HBIX UCKOMTAEMBIX
Xumus prroTopeareHToB

Xumus

duzuka

I'eonorus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT

H606XO,I[I/IMI>I JJIsL U3YUCHUA I[I/ICI_[I/IHJ'H/IH/ IIPAaKTHK:

TexHonorus oborameHus MoJIe3HbIX HCKOMaeMbIX
IToaroToBka K cjaue u caaya rocyJapcTBEHHOIO IK3aMeHa
ITpou3BoacTBEHHAS - TPEATUITIOMHAs TPAKTUKA
KOHTpOJIb TEXHOJIOTMYECKUX MPOLIECCOB 00O ALCHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS
AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s
B pesynbTare ocBoeHMs TUCHMILIMHBI (Moyisi) «VccnenoBanue py Ha 000raTUMOCTh

oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-1 CrnocobGeH caMOCTOATENIbHO OPTraHW30BBIBATH M MPOBOAUTH HAYYHO-HCCIICTOBATEIHCKHE
paboTHI B 00JIACTH MOJATOTOBKH K OOOTAIIEHUIO M TIepepabOTKH MUHEPAIHHOTO U TEXHOTC€HHOTO

CBIPbsI

IK-1.1 [IpoBomuT  maTeHTHBIE  HCCIAEAOBaHUS,  OOpabOTKYy W aHAIMU3
HAyYHO-TEXHHYECKON MH)OPMALIUK B PE3YIbTATOB HCCIEIOBAHUN

[1K-1.2 PykoBomuT rpynmoii paOOTHUKOB TpPU HCCIEIOBAHUU CaMOCTOSITENbHBIX
TEM

ITK-1.3 CocraBisieT MW 3alMINAET OTYETHl M PErJIaMEHThl MO pPe3yibTaTam

J'Ia60paT0pHBIX W IIPOMBIIIJICHHBIX HCIBITAaHUHN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTenbHas pabora — 167,7 akaj. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. 4acax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B . p Kon
> 3 © | camocTosTEeNBHOM | yCcIIeBa€MOCTH U
JUCLUTUTAHBI R [~ ., | xomnereHuMK
Q & paboThI TIPOMEKYTOYHOH
na6. |mpaxr. [ € 3
Tlexk. - | HPAKT- | = o aTTecTalun
3aH. 3aH. | QU &
1. 1.M3yueHue CBOHUCTB W
COCTaBa pya
IloaroroBka k
JIEKIIHH.
[ToaroroBka
11 Draret KOHCIIEKTA.
MPOMBIILIEHHOTO OCBOEHHS IlonroroBka k ITposepka IK-1.1,
MectopoxaeHuit.  Craanu 2 21 craue KOHCIIEKTOB. TIK-1.2,
UCCIIEIOBaHUS Pyl  Ha 71a00paTOpHOI VYeTHblii onpoc. IK-1.3
0060raTUMOCTh pabotsr 1
IToaroroBka k
nmabopatopHOit
pabore 1.
Ilogroroska k
1.2 ®u3nko-MeXaHHUYECKHE A [IpoBepka
. JICKIIHH.
CBOICTBa pya U MPOAYKTOB KOHCIIEKTOB, IK-1.1,
[ToaroroBka
oboramenus. Oro6op mpo6,| 5 | 0,5 14,6 pacueTos. TIK-1.2,
KOHCIIEKTA.
MOJrOTOBKA po0 K ITposepka IK-1.3
Brinmonsenue
UCCIIEI0BaHUAM peneHus
3a7ad.
IToaroroBka k
JIEKIIHH.
1.3 Meroapl  u3yueHHSA [MoaroroBka [Iposepka
3JIEMEHTHOTO, KOHCIIEKTa. KOHCIIEKTOB,
MHUHEPAJIBHOTO COCTaBa Py IToxnroroBka k pacueToB u [K-1.1,
u TEXHOJOTUIECKHUE 2/11 21 craue jJabo- pe3yJbTa-TOB TIK-1.2,
UCCIIEI0BAHUS paTopHoii paboTel | 1abopaTopHOil 1 MK-1.3
000raTUMOCTH  TOJIE3HBIX MIPAKTUYECKON
HCKOIIAeMBbIX IMonroroBka k pabor.
nabopaTop-Hoi
pabote 2
Wroro no pazneny 0,5 | 411 56,6
2. 2. TexHoyornaeckue
uccieI0BaHusl Ha 000raTUMOCTh




2.1 CenapalloHHbIE

XapaKTEePUCTUKH  (KpHUBBHIE IMoaroroBka k
agneneinﬂ) o ﬁeKHI/II/I [Tposepia
pI/I3MeH‘II/IBOC.TB ITo FOTOB'Ka KOHCIICKTOB, IK-1.1,
XapaKTEPUCTUK et KOII{IcneKTa pacticTos. TK-1.2,
p P PYyA. ) ITpoBepka TK-1.3
Vcepennenne pyx u Brimonnenue
peLICHUs 3a/1a4.
yIpaBJeHue KaueCTBOM 3ajad.
HPOIYKIHH.
[Moaroroska
KOHCIICKTa. ITpoBepka
2.2 Uccnenosanms Tloaroroska k KOHCIIEKTOB,
000raTUMOCTH pya 1a60paTOPHBIM pacyeToB U IK-1.1,
MarHUTHBIMHU u 2/1,41 28,1 pabotam 3. pe3yJbTaToB TK-1.2,
TPaBUTALUOHHBIMH IMoxroroBka nabopaTopHOii U TK-1.3
MeToJaMU craue MPaKTHIECKON
11ab0paTOPHBIX pabor.
pabor 3.
IToxroroBka
A ITposepka
JICKIIHH.
KOHCIIEKTOB, TIK-1.1,
2.3  HccmemoBanmss  Ha IMoarotoBka
N 0,5 21 pacueTos. TIK-1.2,
oboraruMocTs QuioTanuen KOHCIIEKTA.
ITpoBepka TK-1.3
Brimonnenue
peleHus 3aaa4y
3a1au.
HWroro no pazneny 0,5 |2/1,41 70,1
3. 3.Pa3zpaboTka TEXHOJOTUHU
oOorameHus
3.1 Bri6op TToaroroBska k
ITposepka
TEXHOJIOTHIECKUX JICKIIHH.
pellleHuil, CHHTE3 CXeMBbI [MoAroToBKa KOHCIICKTOB, IK-1.1,
pas,ueneﬂ;m 0,5 21 KOHCTIeKTa pacueros. TIK-1.2,
’ ' IMpoBepka MK-1.3
TIOJTYTIPOMBIIUICHHBIE u BrimosnaeHne
peleHus 3aaay.
TMPOMBIIIJICHHBIC 3aga4.
[IpoBepka
IToaroroBka k POBCp
f— KOHCIIEKTOB,
3.2 OmeHka pe3yabTaToB ’ pacueTos. TK-1.1,
o [ToaroroBka
UCCIIE0BaHUM. 0,5 20 ITposepka IK-1.2,
KOHCIIEKTA.
OdopmiieHHE 0TYETOB. pelIeHus 3agaq. TIK-1.3
Brinonxenue o
TTucbmeHHbI
3a1au.
or1poc.
Hroro no pazneny 41
Hroro 3a cemectp 6/2,41 167,7 3a4ET
Wrtoro no nucuurinHe 2 16/2,41 167,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. icnonb3oBaHue B yueOHOM Iporiecce y9eOHbIX (PHIBMOB.

2. YacTp 3aHATUH JEKIIMOHHOTO THIA MPOBOAATCS C HMCIHOJIB30BAHUEM IPE3CHTALIUH,
BBINOJI-HEHHBIX C TOMOIIIBIO MIPOrpaMMHOT0 Ipoaykta Power Point.

3. BeinosHeHne pacyeToB ¢ UCII0JIb30BaHUEM ITporpaMMHoOro mpoaykra Microsoft EXEL.

4. Vicnonb30BaHUE METOZA MPOOJIIEMHOTO MU3JIOKEHHS MaTepualia, Kak JEKTOPOM, TaK U
CTY-JIEHTOM.

5. CamocCTOsTeNIbHOE UTCHHE CTYICHTaMH Y4eOHOH, Y4eOHO-METOIUYECKOH |
CIPAaBOYHOW JMTEPATyphl W TOCIEAYIOUINE CBOOOAHBIE ITUCKYCCHH II0 OCBOCHHOMY HMH
MaTepuany.

6. Onpockl B MHTEPAKTHBHOM PEXUME.

7. loMarniHue 3a1aHusl.

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. MccrnenoBanus MoJIe3HBIX UCKOMAaEMbIX Ha oboraTuMocTh . [y4e6. mocobue] / B. T.
Camoiuk. - Jonenk: HouHTYVY, 2018. - 190 C.
file:///C:/Users/User/Documents/Yuraembre%20xypcul/MPHa0/2018%201.%20%20issledovaniy
a-poleznyh-iskopaemyh-na-obogatimost.pdf

2. AsnoxuH, B.M. OcHOBBI 000TaIeHHS MMOJIE3HBIX HCKOMAEMbIX © YU4eOHHUK : B 2 ToMax /
B.M. ABnoxun. — 4-e u3a., crep. — Mocksa : ['opHast kuura, [0. r.]. — Tom 2 : TexHono-ruu
oOorameHus noie3sbix uckomnaeMeix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. — Teker :
snektponHeli /[ JlaHb : JIEKTPOHHO-OnOimoreynas  cucrema. —  URL:
https://e.lanbook.com/book/111337

3. ®enoros, K. B.IIpoektupoBanue odoratutenbHbix hadpuk : yueOnuk / K. B. denoros,
H. . Hukonbckas ; pex. coser : JI. A. ITyuxos (npex.) u ap. - M. : ['opnas xaura, 2012. - 534 ¢. :
Wi1., cxembl, Taba. - (OOorameHue Mojae3HbIX HckomaeMbix). - ISBN 978-5-98672-282-5.
(bubmmorexka MI'TY 622.7 @ 342)

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Ko3un B.3. UccnenoBanue pya Ha 000raTUMOCTh. Yd. mmocobue. Ypai. roc. TOPHBIHA
yH-T — ExarepunOypr: 13a.-so YITYVY, 2008

2. Mutpodano C.U., Bapckuit JI.A., Cameirmr B.Jl. HcciemoBanme MOJI€3HBIX
HCKOMaeMbIX Ha oboratumocth. M.: Henpa, 1974. - 352 c.

3. TexHuyeckas OICHKA MHHEPATBHOTO ChIphsi. OnpoOOBaHWE MECTOPOKICHHIM.
Xapakrtepuctuka celpbsi: CripaBounuk /mof penl. I1.E. Octanenko. M.: Henpa, 1990. -272 c.

4. TexHoNmorMYecKasi OIEHKA MHHEPATBHOTO CBHIPhs. METOABl  HCCIIeOBAHUS:
CnpaBounuk / [Toa. Pex. I[1.E. Ocranenko. M.: Henpa, 1991. 280 c.

B) MeToanyeckne yKazaHus:

1. Opexoa H.H. TI'opmoBa O.E., ®aneeBa H.B. “OcHOBBI Hay4HBIX HCCIICIOBAHUU H
UCCIIEIOBAaHWE pyd Ha o0oraTuMocTh (mpakTukym).- Marauroropck: MITY, 2020.
https://newlms.magtu.ru/course/view.php?id=75773

2. ®aneeBa H.B. Meronnueckue yka3zaHust K KOHTPOIBHOU paboTe Mo



file:///C:/Users/User/Documents/Читаемые%20курсы/ИРнаО/2018%20г.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
file:///C:/Users/User/Documents/Читаемые%20курсы/ИРнаО/2018%20г.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
https://e.lanbook.com/book/111337%203
https://e.lanbook.com/book/111337%203
https://newlms.magtu.ru/course/view.php?id=75773

mucuuruinHe «['OpHOe n1eno M oKpyKaromas cpega» s CTylAeHToB crneuuanbHoctu 130405.
Marnautoropck: MI'TY, 2012.- 18 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBBI oOoramieHus IMOIE3HBIX
UCKOIMaeMbIX : yueOHMK : B 2 TomMax / B.M. ABnoxun. — 4-e u3g., ctep. — MockBa : ['opHast
KHHTA, [0. T.]. — Tom 2 : TexHomo-rum oboramieHus mojae3HbIx uckonaembeix — 2017. — 312 c.
— ISBN 978-5-98672-465-2. — Tekcr : snekTpoHHbid // JlaHb : 3JEKTPOHHO-OUOIHOTCUHAS
cucrema

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 Ne norosopa Cpok neicTBuUS JIUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

7Zip cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO
STATISTICAB.6 [K-139-08 ot 22.12.2008 0OCCCPOUHO
[Iporpammoe

obOecIeycHue IS

afaisa K-76-14 ot 17.11.2014 6eccpoUHo
MUKPOCTPYKTYPBI

MTOBEPXHOCTHU

TBEPJBIX TEII

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

Hazpanue kypca Ccpuika
HaumonaneHas HH(OPMaLIMOHHO-aHAIUTHYECKast URL:
cucrema — Pocculicknuii MHAEKC HaAy4HOTO LIUTUPOBAHUS '

https://elibrary.ru/project risc.asp

(PUHII)

IMTouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

HNudopmanmonnas cucreMa - EnnHoe OKHO JOCTyma K

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

denepanbHOE rOCy/IapCTBEHHOE OF0KETHOE
yupexaenne «®Denepanbabiii uHCTHTYT npombinuienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTU»

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:


https://e.lanbook.com/book/111337
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

CrieninanbHbIE TOMEIICHUS IJIsl TPOBEICHUS 3aHATHIA JICKITHOHHOTO TUTIA!

Jlexumonnas ayautopus 104 -MynbTUMenUiiHBIE CpEACTBA XpaHEHUS, Iepeladyd H
MpeICTaBICHHUS HHPOPMAITUH.

[Tomemenust nnsti camoctoATenbHOU paboThl: KommbroTepHsblil kiacc -IlepconanbHbie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMaLlMOHHO-00pa30BaTeIbHYI0 Cpely yHHBepcuTeTa: YuTanbHble 3aibl OUOIMOTEKU -
[Tepconanbubie KoMIbloTepbl ¢ akeroMm MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3IEKTPOHHYIO0 HH(OPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemenne s XpaHeHUs U NPOQHUIAKTHYECKOrOo OOCTYXKUBaHUS  y4eOHOTO
obopynoBanus: koMH.030, 9, [llkadbl A xpaHeHUS y4eOHO-METOIUYECKON; TOKYMEHTAIUH,
y4eOHOT0 000pyJOBaHUS U YI€OHO-HATJISHBIX TTOCOOHIA.

07A - CnecapHoe o00opya0oBaHue.

Jlaboparopus oOorameHus oJie3HbIX uckomaeMbix 013

1. ®noranuonHbIe 1a00paTOPHBIE MAILIMHBI

2. KoHIleHTpanoHHEbIH CTOJ

3. MarauTHbIii cenaparop

4. YcraHoBka OecrieHHOM (oranuu

5. BunToBoii cenaparop

6. Becnr

7. pH-metp

8. BUHOKYJISIpHBIC JTYIIBI

JIaboparopus 9 - Ananuzatop uzoo0paxkenus Munepan C-7

[Tpunoxenue 1
6 Y4eOHO-MeTOAMYECKOE 0O0ecTIedeHHe CAMOCTOATE/ILHOM padoThl 00y4aI0IINXCH

Ilo oucyunnune «HMccnedosanue pyo Ha 0602amumocmsy» npeodycmMompena ayoumopHas u
8HEAYOUMOPHASL CAMOCTOAMENbHAA pAOOMA 00YYAIOUWUXCAL.

AyoumopHas camocmosamenvHas paboma cmyoeHmos npednoiazaem npogedeHue UcCcied08anull
no meme, coomseemcmeyioweti nanpasiennocmu « ObozaujeHue noIe3HbIX UCKONAEMBbIX»,
NOCMAHOBKY U NPOBeOeHUe IKCNEPUMEHMA HA TAOOPAMOPHBIX 3AHAMUAX, NOUCK U AHATU3
ungopmayuu, 0Opabomxy NOIY4EeHHbIX IKCHEPUMEHMATLHBIX OAHHBIX U PACYENbl.

Tema 1. BBegenue. O1arbl NPOMBIIIIEHHOTO OCBOCHUSI MECTOPOKAeHUI. CTaluu UCCIIEOBAHUS
pyA Ha 000raTUMOCTb.
YcTHBIM onpoc.

1. Jlns gero nenaroTcs MCCIeI0BaHUS HA 000TaTUMOCTb.

2. Ha ocHOBaHWM 4ero COCTaBISETCS TEXHOJIOTHIECKUH PerjiaMeHT.

3. Uro BKIOUYaeT B ce0si TEXHOJOTHUECKUI perjJaMeHT.

Tema 2. ®u3nKo-MeXaHUYECKHUE CBOMCTBA Pyl U MPOAYKTOB oborarienus. OToop mpoo,
MOATOTOBKA MPOO K MCCIICOBAHUSIM
Temamuka nabopamopuvix padom
1. CocraBiieHre NIPUHIUIAATBLHBIX CXEM COKPAIICHUS TPOOBI PYyIbI 10 TpeOyeMoit
MaccChl.

Tema 3. MeToabl H3yueHus 2IEMEHTHOTO, MUHEPATHLHOTO COCTaBa Py U
TEXHOJIOTUIECKUE MCCIICIOBAHUST 000TaTUMOCTH TIOJIE3HBIX UCKOMIAeMbIX
Temamuka nabopamopuvix padom

2. O06paboTka n300pakeHUs1 - MUKPOCKOITUYEKOTO CHUMKA IITuda.

Tema 4. CenapaiimoOHHBIC XapaKTEPUCTHKHU (KPUBBIE pa3aeIICHUS )



Temamuka nabopamopuvix padom

Omnpenenenue uaMenbyaeMocTH pybl. [loctpoenne rpadukoB KHHETUKH U3MENbYCHUS
Orpezenienne pacKpbIBa€MOCTH MUHepasioB. [locTpoeHne 3aBUCUMOCTEN PacCKPBITHSI MUHEPATIOB
OT MPOJOJIKUTEILHOCTU U3MEIbUYCHUS PYIbIL.

3aoauu 0na nPOMeHCymouHo20 KOHmMpoJia

[Tpumep. Hmwxke npuBeneH GppakimoHHBIA COCTaB KACCUTEPUTOBOM Py/Ibl, U3MEIIbUCHHOH B
teueHue 40 MuH:

Dpaknus Hepynnas Cpoctku Pynnas
Y1 % 50,4 44,3 5,3
BSn; % 0139 0,37 8,30

Onpenenure K03 HUIHUEHT paCKPHIBAEMOCTH KaCCUTEPUTA U KATETOPHUIO MO PACKPHIBAEMOCTH
PYIBL

Tema 5. MccnenoBanus Ha 000TaTUMOCTh MAarHUTHBIMH M TPaBUTAIMOHHBIMU MeToaamu. OOrmas
CTPYKTypa cxeM o0OoramieHus. 3aMKHYTbIE OIBITHI.
Temamuka nabopamopusix padom
1. HcnbITaHue moyie3HbIX UCKOMAeMbIX Ha 000raTUMOCTh IPABUTALIMOHHBIMU
MeToaamu oborameHus. [Toctpoerne n aHanu3 KpUBBIX 000TaTUMOCTH.
Omnpenenenre TEOPETHUECKU BOZMOXKHBIX PE3YJIbTaTOB IPABUTALIMOHHOTO
o0oTaIIeHus PyIb.
2. HcnopiTanus 000raTUMOCTH IMOJIE3HBIX UCKOMIAEMBIX MAarHUTHBIMHA METOIaMHU.

Tema 6. MccnenoBanus Ha o0oraTUMocTh (iotanueil. I3MeHYMBOCTh XapaKTEPUCTUK PYII.
VYcepeanenue pya v yripaBieHHuE KaueCTBOM MTPOTYKIIUH
Temamuxka nadopamopuvix padom

3. BrmonaeHne (HI0TAMOHHBIX OMBITOB IO IPUHIIMAITY HEMTPEPHIBHOTO MPOIIeCCa.

4. MHcnplTaHus 060raTUMOCTH TMOJIE3HBIX UCKOMAEMBIX (hJIOTAIMOHHBIMH METOIaMU

Tema 7. BeiOop TexHONMOrH4YecKoi cxemsl pazaeneHus. [IpoBeaeHne nomynpoMbIIIICHHBIX U
NIPOMBITIJICHHBIX UCTIBITAHUH.
3agaum A1 NPOMEKYTOYHOT0 KOHTPOJISI

3ana4u U1t IPOMEKYTOYHOIO KOHTPOJIS

2. Paccuuraiite 3 peKTUBHOCTD MIPU3HAKA pa3ieiaeHHs On U NTOKa3aTeNb IPU3HAKa pa3AeeHUs 110
KPUBBIM 000TaTUMOCTH, UCHIOJIb3Ys CIEAYIOLINE PE3YIbTATHI.

Jlns pynsl, moka3aTesb KOHTPACTHOCTH KOTOPOi paBeH 1,12, onpeneneH cneayomui
(paKLMOHHBIHN COCTaB MO Pa3eIUTEIILHOMY NPU3HAKY

Howmep ['pannna ¢pakunit mo Benmuunne | Ci, % Yo, %0
(bpakumy | pa3IenuTeNbHOrO MpU3HaKa
oT 10

1 0 200 0,2 30,0
2 200 600 0,6 30,0
3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
S >1800 15,3 10,0

3. IlpousBogutensHOCTh (habpuku — 100001/cyt. Ha habpuke nmoiydaror 2 KOHIIEHTpaTa.
CBUHIIOBBIH ¢ coepkaHreM B HEM cBUHIA — 55%, iuHKa — 5%; TpU U3BJICYCHUHU B HETO CBUHIIA —
85%; LlunkoBbIil ¢ coaep:kanreM B HEM 1uHKa — 50%, cBuHIA — 1%; Ipy U3BJIEUEHUH B HETO
nuHka — 80%. Pyna umeer conepxanue: ceuana — 1%, munaka — 1,5%. Onpeaenuts moTepy CBUHIIA
C XBOCTaMH.

4. Macca nipo6s! pyasl 1000 kr, pazmep makcuMmanbHOro Kycka 50 mm, a =2, K =0,1. coctaBpTe
CXEMY Pa3/IeiKH MPOOHI.

5. Pacxon cobuparens o Texnonornyeckoi cxeme — 100 /1. HaBecka pynbt — 100 rp. Kakoe



KOJIMYECTBO peareHTa (MJ1) Hy>KHO JO3UPOBaTh B Ipolecc, eciu konueHtparms — 0,1 % ?
6. BeimosiHeH cutoBoi ananm3 Ha curtax: 40; 20; 10; 5; 2,5; 1,25 mM. [Tonydens! Beixoja, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEpUCTUKH KPYITHOCTH.

Tema 8. Ouenka pe3ynbpTaToB uccieaoBanuii. OpopmiieHHE OTYETOB.
[TuceMenHbIi onpoc
1.IIpaBuna opopmiieHHUs] pUCYHKOB.
2.IIpaBuna ohopMIICHHS CCBHIJIOK.
3.IIpaBuna opopmiieHre TabIuUI.
4.Crpykrypa otyeta o 'OCT.



[Tpunoxenue 2

7 OueHoYHbIE CPeICTBA J1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU
Ilpomesicymounas ammecmayusi umeem yeivbio Onpedeums CmeneHb 00CMUICeHUsl 3aNIAHUPOBAHHBIX Pe3YIbmamos 00yUeHUsi N0 KaiCOOU OUCYUNIUHE

(MOOYI0) 3a OnpedeneH bl hepuod odyuenus (cemecmp) u

NPOBOOUMCSL 8 (hopMe MeCMUPOBAHUsL U 3AUUMb] NPAKMUYECKUX padom.

Kon
WHJIUKaTOpa

Nuaukarop qocTHxReHUst
KOMIIETEHIINH

O1neHOYHBIC CPEICTBA

I1K-1 CriocobeH caMOCTOATENLHO OpTraHHU30BbIBATH U IPOBOAUTH HAYYHO-UCCIICAOBATCIILCKUC paGOTLI B 00/1aCTH IIOATIOTOBKH K o60rameHmo u

nepepaboTKH MUHEPATHHOTO H TEXHOTEHHOTO

CBIPbs

I1K-1.1

[TpoBoauT HaTeHTHBIC
UCCIIeIOBaHMs, 00paboOTKy
u aHaJIN3
Hay4YHO-TEXHUYECKON
uHpopMauu u
pe3yIbTaToB
HCCIEeA0BaHUN

Bomnpocsl 3auera

RBPBOooo~NoOh~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OOBeKT Hccae10BaHus TEXHOJIOTHYECKOW MUHEPAJIOTHH.

Busl npo0 nipu reosioropa3BeiouHbIX paboTax.

Tunsl npo6, ux npeaHa3HauYEHUE.

XapakTepuCcTUKa XUMHUYECKUX TUIOB P00, MpeHa3HaYeHuE.
XapakTeprucTuKa U IpeJHa3HaueHUe MUHEPATIOTHYECKUX TUIIOB MPoO.
Musnepanorudeckue mTy(Hble TPoObI.

[TocnenoBaTenbHOCTh U3YUCHHUS MUHEPAIOTHYECKUX MITY(HHBIX MPOO.
XapakTepucTHKa U MpeJHa3HAuYCHHE TEXHOJIOTHUECKUX MpoO.
[ToHsiTHE CTPYKTYPBI M TEKCTYPHI PYA.

DNEMEHTHBIN COCTaB PYA.

MuHepaibHbII COCTaB Py/I.

DU3NKO-MEXaHNUECKUE CBOMCTBA Py U MPOILYKTOB 00OTAIIEHHS.
TexXHOIOrNYEeCKH periiaMeHT.

[Tactiopt poOsI

Kypnan nabopatopHbIii.

O0BeM U cofepKaHue PeriaMeHTOB.

[Ipumep TEXHOIOIMYECKOTO perjiaMeHTa nepepadoTKu TeMaTUTO-MarHeTUTOBBIX PY/I.
[Ipunuun Yeuorra?

Pazmep ¢dpakium MuHepanbHBIX YaCTHIL?

Kak n3MensieTcs HeuieallbHas cenapaloHHasi XapaKTepUucTKa?




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouHble CpeacTBa

21.

Kak ¢ YBCINYCHUEM KPYTHU3HBI CeHapaHHOHHOﬁ XapaKTEPUCTUKU CXEMBI MCHACTCA COACPKAHUEC

IIOJIC3HOT'O KOMITIOHCHTA B KOHI_ICHTpaTe?

22.
23.
24,
25.
26.
27.
28.

[TocTanoBKa 3a1a4y MPOTHOZUPYIOLIETO PACUETA TEXHOJIOITMUYECKUX CXEM.

Meroauka SPI.

Meroauka hupmbl «Asutuc-Haamepey.

Meroauka nacturyra «MexaHnoop».

Kakoe ¢usmnueckoe cBOWCTBO pyAbl ONPEAEseTCs pa3iaBIuBaHuEM KycKa?

YpaBHEHHE KUHETHKH (PIIOTAIIHH.

Jnsa xakoil pyabl 1enecooOpa3Ha KPYIMHOMOPIMOHHAs COPTUPOBKAa Ha YCJIOBHBIE COpPTAa,

BHYTPUCOPTOBOE YCPEAHEHHUE B COPTOBOM CKJIa/I€-CMECUTEIE C MOCIENYIOLIEH ITMXTOBKON WK pa3/ieabHON
nepepaboTkoil copTos?

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

WNunekc uncroit padotsl bonna.

ITo kakoit popmyre onpenensercss K03GHUIUEHT U3MEIbYaeMOCTH ?

[Ipu cocTaBieHNN TEXHOJIOTMYECKON CXEeMbl KAKUMU MPUHIUIIAMH CIIEAYET PyKOBOJICTBOBATHCS ?
Kak onpenensor celnydects MaTepuana?

Uem xapakTepusyeTcs CryliaeMoCThb MyJIbIbI?

Yro Takoe cenapanOHHas XapakKTEpUCTUKA?

Ha pasznnumnm B kakux pazziensieMblX CBOMCTBAaX OCHOBAH (DJIOTAllMOHHBIN METO oOoraiieHus?
TexHonornueckast mpooba.

I'panynomerpruyeckuii cOCTaB pybl.

TekcTypa u CcTpyKTypa pyZsl.

PaznenutenpHble MpU3HAKK YaCTHULL.

@pakIMOHHBIE XapaKTEPUCTHKH.

Dransl uccieoBaHus GIOTUPYEMOCTH MUHEPAJIOB U3 PY/I.

Lenb 1 MeTOIMKA BBIMTOJHEHHS TOUCKOBBIX ONBITOB (DJIOTAIMU PYI.

Kakue gakTopsl peryiupyroT npH onpeeieHuu pesxkuma (GaoTaluu MUHEPAIbHOTO ChIPhs?
Kakue cxeMbl IpUMEHSIOT NpH (PIOTAIIMOHHOM O0OorameHun pyn?

DakTOpPHI, OMPEEIAIONINE BEIOOP CXeMBbI (DIIOTAIMH MUHEPAJIOB U3 PY/I.

OCOoOEHHOCTH BBIMTOJHEHHS ONBITOB (IOTALMHU Py B 3aMKHYTOM ITHKJIE.




Kon

Nupukarop qocTuxeHust

OneHouHble CpeacTBa

MHAMKATOpa KOMIIETEHIMH
47.  OcHOBHbIE IPUYMHBI IUI0XO0H (IOTUPYEMOCTH KPYIIHBIX YaCTHUL.
48.  dakTopbl, BAUSIOMUE HA (IOTUPYEMOCTh KPYITHBIX YaCTHII.
49.  @noranMOHHBIE aNapaTel, IpUMeHseMble Ui (GIOTalUK KPYIHBIX YaCTHUL.
Bompocsr ycTHOT0 0omnpoca
1 IIpaBuna oprannsanuu pabodero mecra
2 [TopsimoK TOATOTOBKHA ~ AKCHEPUMEHTA
3. [Topsinok BeinosiHeHus uccieaoBanuiilIpaBuia opranuzanuu padboyero Mecrta
5 [opsmoK MOATOTOBKH SKCIIEPUMEHTA
6. [Topsimok BeINoJIHEHHs UcclleoBaHUIBorpock! 3auera
33. @DaKTOpBbI, BAUSIOMNE HA PE3YIbTAThl (PIIOTALMU MUHEPATHHOTO CHIPBSI.
34.  Kakoe cBOWCTBO MUHEPAJIOB Ha3bIBaeTCs (DIOTUPYEMOCTHIO?
35.  Knaccuduxanust MUHEpaIoB 10 (IOTHPYEMOCTH.
36.  Jlist yero mpUMEHSIOT (JIOTAIIMOHHBIE peareHThl?
37. OcHoBHbIE 33/]auH, pelraeMble Ipy U3Y4eHUH (HIOTHPYEMOCTH MUHEPAJIOB.
38.  IloaroroBka MMHEPAJIbHBIX 3€PEH K UCCIIEAOBAHUIM (DIOTUPYEMOCTH.
39.  Knaccudukanmst GIoTalMOHHBIX PEareHTOB U UX IeJICBOC Ha3HAUCHHE.
3ammuTa 1a00paTOPHBIX padoT
1. Omnpenenenne pacKpbIBAEMOCTH MUHepasIoB. [TocTpoeHre 3aBUCUMOCTEH PacKPBITUSI MUHEPATIOB OT
POAOIKUTETBHOCTH U3MEIbUEHUS PYIbI.
2. Onpenenenne m3MenbyaeMoctu pynbl. [loctpoenne rpadukoB KHHETHKH H3MenbdeHus: OnpeneneHne
packpbiBaeMoCcTH MUHEpasoB. [locTpoeHne 3aBUCUMOCTEH pacKpBITHS MUHEPAJIOB OT MPOOKUTEIEHOCTH
W3MEITbUCHHUSI PYIbI.
3. UccnenoBanue 060raTuMoCTH pyibl B KPYTHOKYCKOBOM Buje. Pacuer moka3zaTesnss KOHTPACTHOCTH PY/IbI
1o ee PpaKkIMOHHOMY COCTaBY H KPUBBIM KOHTPACTHOCTH.
[1K-1.2 PykoBonut rpynnoi | 3amura 1abopaTopHOM paboThI
pabOTHHUKOB npu | O6paboTka U300pakeHUsI- MUKPOCKOIIMUECKOT0 CHUMKa Hutn(a.3aganme
HCCIIE0BAHUM 1. CocraButh (PparMeHT TEXHOJOTMYECKOrO perjaMeHTa mepepalOoTKH MEIHO-IIMHKOBOM pyaAbl (10

CaMOCTOATCIIbHBIX TEM

3aJaHUTIO HpeHO,[[aBaTCJI}I) .
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OneHouHble CpeacTBa

3aga4u AJ19 NPOMEKYTOYHOI0 KOHTPOJIsA

Onpenenure, MpUroAHO JM ypaBHeHHE ToBapoBa A ONMCAHMSI KUHETHUKU H3MelbdeHHs pyasl [ 1o
kpynHoctH -0,10+0 u -0,074+0 mm.3aga4uu 1t TPOMEKYTOUHOTO KOHTPOJIS

3.5. Hwxe npuBeneH GpaKkIMOHHBIN COCTaB KACCHTEPUTOBOW PY/Ibl, U3MEIBbUCHHOH B TeueHne 40 MuH:

Opaknus Hepynnas Cpoctku Pynuas
g, % 50,4 44,3 5,3
BSn, % 0,39 0,37 8,30

Onpenenure kKo3hHUIHUEHT PAaCKPHIBAEMOCTH KACCUTEPUTA U KATETOPHUIO MO0 PACKPBHIBAEMOCTH PY/IbI.
3agaum 1J151 IPOMEKYTOUYHOI0 KOHTPOJISI

[To mony4eHHbIM rpaduuecKUM 3aBUCUMOCTSIM OIPEENsieM BpeMsi, He0OX0IMMOe IS U3METbYECHUS PYAbI B
['u Il ctanusax ot kpynHoctH 15 % knacca -0,074+0 mm 10 50 % u ot 50 10 90 % cooTBeTCTBEHHO3aKa4UM AJIs1
MIPOMEKYTOUHOTO KOHTPOJIS

1. IIpousBogutensHocTh (habpuxku 10000T/cyr. dabpuka nepepabaTbiBaeT pyAy, MOCTYMNAOIIYIO C 2-X
pyaHuKOB: 1-ii ¢ cogepxkanuem 1% u 00bEM nepepadotku coctaBigeT 20% ot ob1ero; 2-if ¢ coaepKaHuem
1,5% u 06ném nepepabotku 80% ot obmiero. [lomydaroT koHIeHTpaT ¢ coaepxanueM 50% U XBOCTHI C
conepxkanueM 0,1%. OnpenenuTs NoTEpU METaIA C XBOCTAMH.

2. Ha ¢abpuke momyuator 2 koHreHTpara. [leckoBeiii ¢ comepkanuem B HEM menu — 20% U Maccolt —
100t/cyr. 1llnamoBslii ¢ comepkanueMm B HEM Menu — 15% u macco 2001/cyr. dabpuka nepepadbaTbiBaeT
pyny c conepxkannem 1% u umeet nmpousBoauTebHOCTh — 10000T/cyT. OnpenenuTs CKOJIBKO TOHH MeTajlia
BBIIJIABAT HAa METATYPrUYECKOM 3aBO/JIE U3 KOHLIEHTpATa.

3agaum 1J1s1 IPOMEKYTOUYHOT0 KOHTPOJIS

1. IlpousBogurensHocTh (adbpuku 100001/cyr. dabpuka mepepabaTeiBaeT pyay, MOCTYHAOMIIYIO € 2-X
pynHHUKOB: 1-i1 ¢ compepxkanueM 1% u 00bEM niepepadboTku coctaBisieT 20% oT o01iero; 2-i ¢ cofep:kaHueM
1,5% u 06ném mepepabotku 80% ot obmiero. [lomyyatoT koHIeHTpatT ¢ coaepxkanuemM 50% U XBOCTHI C
conepxanuem 0,1%. OnpenenuTs MOTepU METaIa C XBOCTAMH.

2. Ha ¢abpuke nomyuator 2 koHIeHTpaTa. [leckoBblii ¢ comepkanueM B HéEM Mean — 20% U mMaccou —
1001/cyt. IllnamoBslii ¢ coaep:kanuemM B HEM meau — 15% u macco 2001/cyt. dabpuka nepepadaTbiBaeT
pyny ¢ coaepxkanueM 1% u umeet nmpousBoauTenbHOCTh — 100001/cyT. OnpenenuTsh CKOIbKO TOHH MeTasia
BBITJIABST HA METAJUTYPTHYECKOM 3aBOJIE M3 KOHIIEHTPATA.




Kon

Nupukarop qocTuxeHust

OneHouHble CpeacTBa

UHMKATOpa KOMIIETEHIIUHA
1. BBIMOJTHEH aKkTHBHbI 9Kcrepument trna [ N=2° no miany Buaa
Homep ombiTa 1 2 3 4 5 6 7 8
X, + — + — + — + —
X, + + — — + + - -
X3 + + + + - - - -
[Inan peanusoBan Tpwxasl. Heo6xoammo HallTH Mozenb BUaa
y =ag+ a1Xy + a X5 + 23Xz + a12X1 X5 + a13X1 X3+ 423X X3 + 2123X1 X2 X3
U C ee MOMOIIBIO ONMPECITUTh ONTUMAIBHBIA PEareHTHBIA PEXUM (DIOTAIIMOHHOTO IMpOoIecca, UCTIONb3Ys
CJIeyIOIINE YKCIIEPUMEHTAIbHbIC JaHHbIC.
1.1. Ilpu ¢oTamuy MeHOM pyIbl H3yUEHO BIMSIHUE PACXO0B CylIb(uaa HaTpus (X1), OyTHIKCaHTOreHara
Kaus (X2) 1 MogudHuKaTopa (X3) Ha BBIXOJ MEAHOIO KoHIeHTpara (i, %0).
3amano X1, T/T X2, T/T X3, T/T
Xoj 61 50 1.00
AX; 35 16 0.36
[Tonyueno
1) Homep ompita 1 2 3 4 5 6 7 8
vi, % 3,5 31 39 33 36 30 34 31
2) Ss =0,026.
[IK-1.3 CocraBnger u 3amuuiaet | 3aaayM AJisl MPOMEKYTOUHOT0 KOHTPOJIA

OTYETHl U PETJIAMEHTHI IO
pe3yabTaTam
1a00paTOPHBIX u
MIPOMBILIIIEHHBIX
HUCIIBITAaHUH

Jis pazfeneHusl Kakoro ChIpbsg HauOoJIee 4acTO MCIOJB3YIOT TEXHOJOIMUYECKHE CBOicTBa? (NMpUMEpHI
3aJJaHU IO BapUaHTaM)

®  TIpaBUTAIMOHHBIE (IIIOTHOCTD);
e  MarHuTHble (MarHUTHas BOCIHPHUMMYUBOCTb, MAarHUTHas >KECTKOCTh - KOADPLUUTUBHAs cuia s
(beppoMarHuTHEIX MUHEPAIOB, OCTATOUHBIN MarHETH3M);

L4 QJICKTPHUICCKUC (BJ'ICKTpOHpOBOI[HOCTL, AUDJICKTpUYICCKAd NPOHUIACMOCTb, KOHTAKTHAs 3JICKTpU3alUA
- TpI/I603J'ICKTpI/IBaI_[I/I$I, MOJIyIIpOBOJJHUKOBBIC CBOﬁCTBa);

e  MexaHWyeckue (TBEpJOCTb, XPYNKOCTh, YINPYrocTh W IUIACTUYHOCTh, HCHOJb3yeMble MpH




Kon
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OneHouHble CpeacTBa

U30UpaTENbHOM JPOOJICHUH U U3MEIIbUCHUH);
e  onrTuyeckue (0Kpacka, Ipo3pavyHOCTb, IPOIIYCKAaHUE U OTPAKEHHUE CBETA);
e  JIOMUHECHEHTHBIE ((DOTOIFOMUHECIICHTHBIE, PEHTT€HOIIOMUHECIICHTHBIE, TEPMOJIFOMUHECIICHTHBIE);

®  [IOBEpXHOCTHbIE (CMAauyMBAEMOCTh, (DIOTUPYEMOCTb, B3aUMOJAEUCTBHE C  (IIOTOpEareHTaMu:
cobupaTensiMi, aKTUBATOPAMH, JIEIPECCOPaMH);

e  copOumoHHBIC (a1COPOIMOHHBIC, HOHOOOMCHHEIC);

TEPMUYECKHE (TEIUIOBBIE XapaKTEPUCTUKH, TIOBEICHUE TIPH HarPEBAHHH);

XUMHAYECKHE (PaCTBOPUMOCTD B PA3JIMYHBIX peareHTax, peakoHHasi ClIOCOOHOCTB);

paauanroHHbIe (€CTECTBEHHAS M HABE/ICHHAs! PaJIMOAKTUBHOCTB);

OaxTepuaibHble (B3aUMOIEHCTBUE C OAKTEPUSIMU).

3agaum AJsl IPOMEKYTOUYHOT0 KOHTPOJIS

1. BeimonHeH cuToBoii ananu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [Tonxydens! Beixoaa, r: 100000; 50000;
40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEPUCTUKHU KPYITHOCTH.

2. PaccuuTaiite 2 peKTUBHOCTH MpPU3HAKA pa3/ie]eHHs Dy U MOKa3aTeNb MpU3HaKa pa3AeNeHHs 0 KPUBBIM
000raTUMOCTH, UCTIONB3YS CICIYIONINE PE3YIIBTATHI.

2.1. lnsa pynsl, oKazateiab KOHTPACTHOCTU KOTOpOo# paBeH 1,12, ompenerneH crneayromuil GpakiinOHHBINA
COCTaB 10 pa3/IeTUTEIHLHOMY MTPU3HAKY

Homep | I'panuua ¢pakuuit no Benuuune | Cj, % Yo , %0
(bpakuuy | pa3IeNuTENFHOTO TPU3HAKA
oT J0

1 0 200 0,2 30,0
2 200 600 0,6 30,0
3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
5 >1800 15,3 10,0

3. [IpousBoautensHocTh padbpuku — 100001/cyT. Ha pabpuke monydator 2 koHieHTpaTa. CBUHIIOBBIN C
cojepxkaHueM B HEM cBUHLA — 55%, 1uHKa — 5%; Mpu KU3BIEUYEHUH B HEro cBUHIA — 85%; LIluHKOBBIN ¢
coaep:xkanueM B HEM muHKa — 50%, cBuHna — 1%; npu us3BiaeueHun B Hero nuHka — 80%. Pyna umeer




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouHble CpeacTBa

conepkanue: cBuHIA — 1%, unnka — 1,5%. OnpenenuTs NOTepy CBUHIA C XBOCTAMHU.

4. Macca npo6s1 pynst 1000 xr, pazmep makcumanbHoro kycka 50 mm, o =2, K =0,1. coctaBsTe cxemy
paszienaKu MpooBkl.

5. Pacxon cobuparens o texnonorndeckoit cxeme — 100 r/t. HaBecka pyast — 100 rp. Kakoe xommaecTBo
peareHTa (MJ1) HY>KHO JO3HpPOBaTh B mpoiiecc, eciiu KoHeHtpanus — 0,1 % ?

3ammTa 1a60paTOpPHBIX padoT
1. HcnpiTanre MOJe3HbIX UCKOMAeMbIX Ha 000raTUMOCTh FPABUTALIMOHHBIMUA METOAaMH 00OTaIeHus.

[Toctpoenne m aHanu3 KpUBBIX oOoraTMMocTH. OrlpeneneHrue TEOPETHYECKH BO3MOXKHBIX PE3YJIbTAaTOB
I'PaBUTALIMOHHOTO 0OOTaleHUs PYIbI.

2. HcnpiTanus 000raTHMOCTH HOJIE3HBIX HCKOIAEMbIX MArHUTHBIMHU METOJaMMU.

3. Brmonnenue (bHOTaHHOHHBIX OIIBITOB MO IPUHOUITY HCIIPEPBIBHOT'O IIpOLECCa.

4, HcnblTanus 000raTUMOCTH HOJIE3HBIX HCKOIIAEMBIX q)HOTaHI/IOHHI)IMI/I METOJaMH

5. HcnpiTanue Mmojie3HbIX HCKOMMaeMbIX Ha 000raTUMOCTh T'paBUTaAlUOHHBIMU MCTOAAMU O60FaH_[eHI/IH.

[loctpoenne u aHanu3 KpuBBIX oOoratumocTu. OmnpeseneHne TEOPEeTHUYECKH BO3MOXKHBIX PpEe3YJIbTaTOB
I'PaBUTALIMOHHOTO 0OOTAIEHUs PY/IbI.

6. WcnpiTanns 000raTHMOCTH MOJIE3HBIX UCKOMIAEMBIX MAarHUTHBIMH METO/IaMHU.

7. BrinonHenue GpaoTarMoHHBIX OMBITOB IO IPUHIIMITY HENPEPBIBHOTO MpoIiecca.

8. WcnpiTanns 060raTHMOCTH MOJIE3HBIX HCKOMAEMBIX (hJI0TAalMOHHBIMU METOIaMHU
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I[To xakoii popmyie onpenensercs KodPpPUITUEHT U3METbUYaEMOCTH ?

[Tpu cocTaBlieHUU TEXHOJIOTUYECKON CXEMbI KAKUMH MPUHITUTIAMHE CIIETYET
PYKOBOJCTBOBATbCA?

Kak ompenenstor cpirydects MaTepuana?

Yem xapakTepu3yeTcs CryuaeMoCThb MyJIbIIbI?

Urto Takoe cenapanuoHHasi XapaKTepUCTUKA?

Ha pa3znuunu B Kakux pa3aesseMbIX CBONCTBaX OCHOBaH (hJI0TAIlMOHHBIN METO/
oborarieHus?

[Tpunun Yeuorra?

Pazmep ¢dpakiuy MUHEpATBHBIX YaCTHIL?

Kak u3mensieTcst HeuieasnbHas cenapalroHHas XapakTepucTuka’?

. Kak c YBCIIMUCHUCM KPYTU3HBI CeHapaHHOHHOﬁ XapPaKTCPUCTUKU CXCMbI MCHACTCA

COJIepKaHue TOJIE3HOr0 KOMIIOHEHTA B KOHLIEHTpaTe?

IlocTaHoBKa 3a/1a4M IIPOTHO3UPYIOLIETO PACYETA TEXHOJIOIMYECKUX CXEM.
Metonnka SPI.

Metoauka pupmsl «Amtrc-Yammepey.

Metoauka uacTuTyTa «MexaHoop».

Kakoe ¢usmueckoe CBOWCTBO PyABI OMPEENseTCs pa3aaBIuBaHIEM KycKa?
YpaBHeHNE KMHETUKH (PIOTALUH.

Jlns kaxoil py/sl LenecooOpa3Ha KpYIHONOPIMOHHAs COPTUPOBKA HA YCIOBHBIE COPTAa,
BHYTPUCOPTOBOE YCPEAHEHHUE B COPTOBOM CKJIAZIE-CMECUTEINE € IIOCIEAYIOLEN
IMIMXTOBKOH MJIM pa3/ieibHOM nepepaboTkoi copToB?

WNHunekc uyncroit pabotsl boHa.

TexHOnOrnuecKnii periaMeHT.

TexHonornueckas npooa.

I'panynoMeTpu4eckuii COCTaB py.Ibl.

TekcTypa u CTpyKTypa pyabl.

DNEeMEHTHBIN COCTaB PYA.

MuHepanbHblii COCTaB PYA.

®U3NKO-MEXaHUYECKUE CBOWCTBA Py U MPOIYKTOB 0OOralleHusl.
Pa3nenurenpHple MPU3HAKN YaCTHULI.

@paKINOHHBIE XapaKTEPUCTHKH.

CenapalmoHHbIE XapaKTEPUCTUKHU (KPUBBIE Pa3/IeIEHUs ) UIH BO3MOXKHOCTH
000raTUTENbHBIX alllapaToB U CXEM.

PackpbITHie MUHEpaJIbHBIX (a3.

OO6m1as CTpyKTypa cxem 00orarieHusl.

WcnbITaHus OTAENBHBIX TEXHOJIOTHYECKUX Omepaliii ooorameHus.

Bp160p TEXHOIOTHUECKOU CXEMBI pa3/IeICHuUS.

N3MEHYNBOCTH XapaKTEPUCTHK PYI.

VYcepeanenue pya v ynpaBieHUEe KaueCTBOM IPOIYKIIHAH.

HcnplTaHusl TEXHOJIOTHUECKUX CXEM.

[IpuMepsl TEXHOJIOTMYECKUX PErVIAMEHTOB.

O0beM U coaepKaHue PErJIaMeHTOB.

[TprMep TEXHOJIOTUYECKOTO perjiaMeHTa rnepepadoTKi reMaTUTO-MarHeTUTOBBIX PY/I.
@parMeHT TeXHOJIOTUYECKOTO perjJaMeHTa nepepaboTki MEAHO-IIMHKOBOM PYy/IbI.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K 3auemy

CryneHT nonyckaercs K 3a4ery npu nocemenuu 80% JIeKuid, BRIMOTHEHUHN U 3aIUTE BCEX
71a00paTOPHBIX U MPAKTHYECKUX paboT, IPEIyCMOTPEHHBIX IPOrPaMMOI.



[ToaroroBka K 3aueTy 3aKJIIOYAETCS B M3yUYEHUU W TIIATEILHOW MPOpPabOTKE CTYICHTOM
yueOHOro Mmarepuayia JUCHUIUIMHBI C Y4eTOM Y4eOHUKOB, JEKIMOHHBIX, J1a0OpaTOpHBIX U
MPAKTUYECKUX 3aHATUHI, CTPYIIIUPOBAHHOTO B BUJE KOHTPJIbHBIX BOIIPOCOB.

Ha 3auer mo Kkypcy cCTyneHT oO0s3aH NPEJOCTaBUTh TIOJHBIA KOHCHEKT JIEKLUH,
o OpMIICHHBIE TAOOPATOPHBIE U MPAKTUICCKUE PAOOTHI.

3a4€r Mo Kypcy HIpPOBOJAUTCS B BHUJAE OTBETOB HAa IIATh KOHTPOJBHBIX BOIIPOCOB W3
MIPEJCTABICHHOTO BBIILIE ITEPEYHS.

[TonoxurenbHbIE OLIGHKH «3aYTEHO» BBICTABIISIIOTCS, €CIM CTYACHT YCBOWJ Y4eOHBIi
MaTepUall, UCYEPIBIBAOLIE, JIOTUYECKH, TPAMOTHO U3JIOKHUB €r0, OKa3ajl 3HAHUS CIICLHAIbHON
JUTEPaTyphl, HE JAOMYCKaJ CYIIECTBEHHbIX HETOYHOCTEH, a TAaKXKE MPABUIBHO IPUMEHSII
MOHATUIHBIN arapar.

JlocTrxeHre moporoBoro ypoBHs OCBOECHUSI KOMIIETEHLIMM — «3a4TEHOY MOCIIE MPABUIbHBIX
OTBETOB Ha JIOIIOJIHUTEIIBHBIE BOIIPOCOB OT IPENOAAaBaTeNs 110 U3y4aeMOMY KypCy.

JlocTuxeHne cpelHero ypoBHs OCBOCHHSI KOMIIETEHIINH — «3a4TEHO» 0€3 T0MOTHUTENbHBIX
BOIIPOCOB.

P€3y.HBTaTI>I 3a4yeTa OOBABIISIOTCS CTYACHTY MOCJIC OKOHYAaHUA €ro OTBETA B JICHb CAAYU.



