MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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Hupexrop UI'IuT
HN.A. IleiTanes
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)
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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX ,
09.02.2023, npotokoi Ne 4 ——

3aB. kadeapoii == W.A. Tpumun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT
13.02.2023 r. mporokon Ne 3
[pencenarens _— ;f_%i’ ~ N.A. ITeiTanes

/

/) /
PaGouas nmporpamma cocraBicHa: ‘ %7/”
npodeccop xkabeaps [ MIuOIIU, a-p TexH. HAYK /

H.H.OpexoBa

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

/%/,,’4‘ )
/ B.III. T"angamoB



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
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 ogoopena st peamszanuu B 2027 - 2028
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, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
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,  BJIAJICHUSA),

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,
BBIMTOJTHEHHBIX C TOMOIIBIO IPOrPaMMHOTO TpoyKTa Power Point.

3. BeinosHeHne pacyeToB ¢ UCII0JIb30BaHUEM ITporpaMMHoOro mpoaykra Microsoft EXEL.

4. Vicnonb30BaHUE METOZA MPOOJIIEMHOTO MU3JIOKEHHS MaTepualia, Kak JEKTOPOM, TaK U
CTYZCHTOM.

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 Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional

7Zip cB00OOHO pacnpocTtpansemoe [10 OeCcCpOYHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0OeCCpPOUHO
IIporpammoe

obecrieueHue s

aHajmsa K-76-14 or 17.11.2014 6eccpOUHO
MUKPOCTPYKTYPBI

MTOBEPXHOCTH

TBEPJIbIX TEI

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchUIKa
HanuonanbsHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — PoccHiiCKMT MHAEKC Hay4HOIO IUTHPOBAHUSA '

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

(PUHIT)
[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNudpopmannonnas cucreMa - EnnHoe OKHO JocTyna K

URL: http://window.edu.ru/
MH(GOPMAIMOHHBIM Pecypcam

denepanbHOE rOCYJAapCTBEHHOE O0/KETHOE
yupexaenne «DenepanbHblii nHCTUTYT npoMbiniendoi|URL: http://www1.fips.ru/
COOCTBEHHOCTHU»

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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
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ITpunoxxenue 1
6 YueOHO-MeTOAHYEeCKOE 00ecTIeYeHne CAMOCTOATEIBLHOH Pad0ThI 00y4al0IMXCst

[To nucnunmune «VccnepoBaHue pyx Ha 000raTUMOCThY» NMPElyCMOTpeHa ayAuTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs padoTa 00yJaromuxcsl.

AynmuTopHas ~ caMocTosiTeNbHas ~ paboTa  CTYJEHTOB  IpeanojaraeT  IpOBEIECHUE
UCCIIEIOBAaHUM TI0 TeMe, COOTBETCTBYIOIIEH HampaBieHHOCTH «OOorameHue MoJIe3HbIX
HCKOIIaeMbIX», IOCTAHOBKY U MPOBEJCHHUE IKCIIEPUMEHTa Ha J1a0OpaTOPHBIX 3aHATHUSX, TOMCK U
aHayu3 UHQGopMalu, 00paboTKy MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX TaHHBIX U PacyeThl.

Tema 1. BBenenune. Dtamnbl IPOMBIIIUIEHHOTO OCBOCHHSI MECTOPOXKACHUN. CTaauu UCCIETIOBAHUS
pya Ha 060TaTUMOCTb.
YcTHBIM onpoc.

1. Jlns gyero genaroTcs UCCICAOBAHMS HA 000raTHMOCTD.

2. Ha ocHOBaHWY Yero cOCTABIIICTCS TEXHOJIOTHYCCKHIA PETIIaMEHT.

3. Urto BKIIIOUAET B ce0sl TEXHOJIOTMUECKUN PETIIaMEHT.

Tema 2. ®u3nKo-MeXaHUYECKHUE CBOIMCTBA Pyl U MPOAYKTOB oborarienus. OToop mpoo,
MOJITOTOBKA MTPOO K MCCIICA0OBAHUSIM
Temamuka nabopamopuvix padom
1. CocraBiieHH€ IPUHIUITAATBLHBIX CXEM COKPAIICHHS TIPOOBI PYyIbI 10 TpeOyeMoit
MAacCCBI.

Tema 3. MeTronbl U3yueHus 3JIEMEHTHOTO, MUHEPAJIBLHOTO COCTaBA Py U
TEXHOJIOTUYECKUE HCCIIEI0BAHNS 000raTUMOCTH MOJIE3HBIX HUCKONAEMbIX



Temamuka nabopamopuvix padom
2. O06paboTka n300pakeHUs1 - MUKPOCKOITUYEKOTO CHUMKa mITuda.

Tema 4. CenapaunoHHbIE XapaKTEPUCTUKU (KPUBBIE pa3iesiCHuUs)

Temamuka nabopamopuvix padom

Omnpenenenue namMenbyaeMocTH pysl. [loctpoenne rpadukoB KHHETUKH U3MEIbYCHHS
OrnpezenieHne packpbiBaeMOCTH MuHepasioB. [locTpoeHne 3aBUCUMOCTEN PACKPBITHS MUHEPATIOB
OT MPOJOJIKUTEILHOCTU U3MEIbUYCHUS PYIbIL.

3aoauu 0na nPOMeHCymouHo20 KOHmMpoJisa

[Tpumep. Hmwxke npuBeneH GppakIimoHHBIA COCTaB KACCUTEPUTOBOM Py/Ibl, U3MEIIbUSHHOH B
teueHue 40 MuH:

Dpaknus Hepynnas Cpoctku Pynnas
Y1 % 50,4 44,3 5,3
Bsn, % 0,39 0,37 8,30

Omnpenenure K03 HUIHUEHT paCKPHIBAEMOCTH KACCUTEPUTA U KATETOPUIO MO PACKPBIBAEMOCTH
PYIBL.

Tema 5. MccnenoBanus Ha 000raTUMOCTh MArHUTHBIMH U TPaBUTALMOHHBIMU MeTofamu. OO01ias
CTPYKTYypa cXeM o0oraieHus. 3aMKHYTBIC OIBITHI.
Temamuxka nadopamopuvix padom
1. VcneiTanue mojae3HbIX UCKOMAeMbIX Ha 000raTUMOCTh IPaBUTAIIMOHHBIMHU
MeTosamu oborarienus. [loctpoenne u aHanu3 KpUBBIX 000raTUMOCTH.
OrmpezenieHne TeOPETUUECKH BO3MOKHBIX PE3YJIbTATOB IPABUTAIIMOHHOTO
oOoramieHust py/bl.
2. Hcneitanus 000raTUMOCTH TTOJIE3HBIX NCKOMAEMBIX MATHUTHBIMUA METOJIAMHU.

Tema 6. UccnenoBanus Ha o6oraTuMocTh ¢uiotanuend. U3MEeHYMBOCTh XapaKTEPUCTUK PY/I.
VYcepeanenue py v yripaBieHUE KaueCTBOM MPOIYKIIUH
Temamuka nabopamopuvix pabom

3. BrimonHeHue (GI0TAMOHHBIX OMBITOB MO MPHUHIIUITY HETIPEPHIBHOTO MpoIIecca.

4. VcneiTanus 000TraTUMOCTH MOJIE3HBIX UCKOMAEMBIX (hJIOTAIIMOHHBIMU METOIaMH

Tema 7. BeiOop TexHONMOrMuecKoil cxemsl pazzeneHus. [IpoBeneHue nomynpoMbIlIEHHBIX U
IIPOMBIIIIEHHBIX UCIIBITAHUN.
3agayuu AJ18 NPOMEKYTOYHOI0 KOHTPOJISI

3amauu JU1si IPOMEKYTOYHOT'O KOHTPOJIS

2. Paccunraiite 3¢ ()eKTUBHOCTh NMPU3HAKa pa3eieHus Dy 1 MoKas3aTesb IpU3HaKa pa3/ieieHus 1o
KPUBBIM 000TaTUMOCTH, UCIIOJIb3YS CIEIYIOIINE PE3YIbTaThI.

[l pyasl, noka3aTesnb KOHTPACTHOCTH KOTOPOH paBeH 1,12, onpeneneH cneayomuin
(GpaKIMOHHBIN COCTaB MO Pa3AETUTENILHOMY IPU3HAKY

Howmep I'panuna ¢pakuuit no Benuuune | Cj, % Yo , %0
(bpakuuy | pa3IeNuTeNBHOTO 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
5 >1800 15,3 10,0

3. [IpousBogutenpHOCTH hadbpuku — 100001/cyT. Ha dhabpuke momydaroT 2 KOHIIEHTpATa.
CBUHIIOBBII ¢ coepxaHueM B HEM cBUHLA — 55%, iHKa — 5%; Ipy U3BJICYCHUH B HETO CBUHIIA —
85%; IluHKOBBIN ¢ comepkanueM B HEM nuHKa — 50%, cBuHIA — 1%; IpU U3BJIEYEHUH B HETO



nuHka — 80%. Pyna umeer cogepxanue: ceunua — 1%, unnka — 1,5%. Onpenenuts notepu CBUHIA
C XBOCTaMH.

4. Macca npo6s! pyasl 1000 kr, pazmep makcumanbHoro kycka 50 mm, a =2, K =0,1. coctaBpTe
CXeMY pa3JeiKu IpoObL.

5. Pacxon cobuparens o texnonornueckoit cxeme — 100 r/T. HaBecka pyast — 100 rp.  Kakoe
KOJIMYECTBO peareHTa (MJ1) Hy>KHO JIO3UPOBaTh B Mpoliecc, eciu konnentpanus — 0,1 % ?

6. Boinonnen cutoBoii ananu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [lonydyeHs! Brixoaa, T
100000; 50000; 40000; 20000; 10000; 5000; 5000. [TocTpoiiTe XapaKTEPUCTUKHU KPYITHOCTH.

Tema 8. Ouenka pe3ysnbpratoB uccieaoBanuii. OhopmIIeHHE OTYETOB.
[TnuceMenHbI onpoc
1.IIpaBwmiia ohopmIICHHS] PUCYHKOB.
2.IIpaBuna opopMIIEHHS CCHIIOK.
3.IIpaBwia oopmiieHHE TAOTHII.
4.Ctpyktypa otuera o ['OCT.



[Tpunoxenue 2

7 OueHoYHbIE CPeICTBA J1JIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTAMHU
[TpoMexyTodHast aTTeCTAIMS UMEET IIENIbI0 ONPEICIIUTh CTETICHD IOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJbTATOB O0YUCHHS 110 KaXI0W JUCIUTIIIHE
(MoIyITIO) 32 OMpeIeICHHBIN Mepruo 00yueHus (CEMeCTp) U MPOBOJIUTCS B OpMe TECTUPOBAHUS U 3AIMUTHI IPAKTUYECKUX PAOOT.

Kon
WHJIUKaTOpa

Nuaukarop qocTHxReHUst
KOMIIETEHIINH

O1eHOYHBIC CPEICTBA

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

nepepaboTKH MUHEPATHHOTO i TEXHOTCHHOTO ChIPhS

I1K-1.1

ITpoBonuT HaTeHTHbIE
UCCIIeIOBaHMsI, 00pabOTKy W
aHaJM3 Hay4YHO-TEXHUYECKOU
nH(pOpMallUd U Pe3yJIbTaTOB
HCCIEeA0BaHUN

Bomnpocsl 3a4era

RBPBOooo~NoOh~wNE

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

OOBeKT Hcciae10BaHus TEXHOJIOTHYECKOW MUHEPAIOTHH.

Busl npo0 nipu reosioropa3BeiouHbIX paboTax.

Tunsl npo6, ux npeaHa3HauYEHUE.

XapakTepuCcTUKa XUMHUYECKUX TUIOB P00, MpeiHa3HaYeHue.
XapakTeprucTUKa U IpeJHa3HaueHe MUHEPAJIOTHYECKUX TUIIOB MPo0.
Munepanorudeckue mTy(Hble TPoObI.

[TocnenoBatenbHOCTH U3YUCHUSI MUHEPATOTHYECKUX MITY(HHBIX MPOO.
XapakTepucTHKA U MpeIHa3HauYeHHE TEXHOJIOTHUECKUX MPoO.
[ToHsiTHE CTPYKTYPBI U TEKCTYPHI PYA.

DNEMEHTHBIN COCTaB PYA.

MuHepaibHbI COCTaB PY/I.

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

[Tactiopt poOsI

Kypnan nabopatopHbIii.

O0BeM U coaepxKaHue PeriaMeHToB.

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

Pazmep ¢dpakium MuHepanbHBIX YaCTHIL?

Kak n3MenseTcs HeuieallbHas cenapalioHHasi XapaKTepucTHKa?




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouHble CpeacTBa

21.

Kak ¢ YBCIMYCHHUEM KPYTU3HBI CenapaHHOHHOﬁ XapaKTCPHUCTHUKH CXEMBI MCHACTCA COACPKAHNEC

IIOJIC3HOT'O KOMITIOHCHTA B KOHI_ICHTpaTe?

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

[TocTanoBKa 3a1a4y MPOTHOZUPYIOLIETO PACUETA TEXHOJIOITHUYECKUX CXEM.

Meroauka SPI.

Meroauka pupmbl «Asutuc-Haamepey.

Meroauka nacturyta «MexaHnoop».

Kakoe ¢usnueckoe cBOWCTBO pyabl ONpeesseTcs pa3iaBIuBaHUEM KycKa?

YpaBHEHHE KUHETHKH (PIIOTAIIHH.

Jlis xakod pynael 1enecooOpa3sHa KpPYMHOIOPLMOHHAs COPTUPOBKA HAa YCIOBHBIE COpPTAa,

BHYTPUCOPTOBOE YCPEIHEHHUE B COPTOBOM CKJIaJ€-CMECUTEIE C IIOCIEAYIOUIEH IIMXTOBKOW WU
paszenbHOl nepepadoTKOM COPTOB?

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

WNunekc uncroit padbotel bonna.

ITo kakoi#t popmyre onpenensercss K03hHUIUEHT U3MEIbYaeMOCTH ?

[Ipu cocTaBieHNN TEXHOJIOTMYECKOM CXEeMbl KAKUMU MPUHIUIIAMH CIIEAYET PyKOBOJICTBOBATHCS ?
Kak onpenensror celnydects MaTepuana?

Uem xapakTepusyeTcs CrylaeMoCThb MyJIbIbI?

Yro Takoe cenapalloOHHas XapaKTEpUCTUKA?

Ha pasznnumnm B kakux pazzensieMblX CBOMCTBAaX OCHOBAH (DJIOTallMOHHBIN METO oOoraiieHus?
TexHonornueckas mpooba.

I'panynomerpruyeckuii cOCTaB pybl.

TekcTypa u cTpyKTypa pyasl.

PaznenutenpHble MpU3HAKK YaCTHULL.

@pakIMOHHBIE XapaKTEPUCTUKHU.

Dransl uccienoBaHus GIOTUPYEMOCTH MUHEPAJIOB U3 PY/I.

Lenb 1 MeTOIMKA BBIMTOJHEHHS TOUCKOBBIX ONBITOB (DIOTAIMU PYI.

Kakue gakTopsl peryiupyroT npH onpeeieHny peskuma (GaoTaluu MUHEPAIbHOTO ChIPhs?
Kakue cxeMbl IpUMEHSIOT MU (PIOTAIIMOHHOM O0oramieHun pyn?

DakTOpPHI, OMPEEIAIONINE BEIOOP CXEMBbI (DIIOTAIMH MUHEPAJIOB U3 PYI.

OCOoOEHHOCTH BBIMTOJHEHHS ONBITOB (IOTALMHU Py B 3aMKHYTOM ITHKJIE.




Kon

Nupukarop qocTuxeHust

OneHouHble CpeacTBa

MHAMKATOpa KOMIIETEHIMH
47.  OcHOBHbIE IPUYMHBI IUI0XO0H (GIOTUPYEMOCTH KPYIIHBIX YaCTHUL.
48.  @akTopbl, BAUSIOMUE HA GIOTUPYEMOCTh KPYITHBIX YaCTHII.
49.  dnoranMOHHBIE aNapaTel, IpUMEHsIEMbIe 11 (IIOTAllUK KPYIHBIX YaCTHUL.
Bompocsr ycTHOTO0 0omnpoca
1 [IpaBuna oprannsanuu pabodero mecra
2 [TopsimoK NOATOTOBKKA  AKCHEPUMEHTA
3. ITopsinok BeinosiHeHus uccieaoBanuiilIpaBuia opranu3zanuu padboyero Mecrta
5 [opsmoK MOATOTOBKH SKCIIEPUMEHTA
6. [Topsimok BeInosHEeHMs UcciieoBaHuiiBonpock! 3auera
33.  dakTopsl, BIUAIONIME HA PE3yIbTAThl (PIOTAIIMH MUHEPAIBHOTO CHIPHSI.
34.  Kakoe cBOWCTBO MUHEPAJIOB Ha3bIBaeTCs (DIOTUPYEMOCTHIO?
35.  Knaccuduxanust MUHEpaIoB 10 (IOTHPYEMOCTH.
36.  Jlist yero mpUMEHSIOT (JIOTAIIMOHHBIE peareHThl?
37. OcHoBHbIE 33/]auH, pelraeMble Ipy U3Y4eHUN (HIOTHPYEMOCTH MUHEPAJIOB.
38.  IloaroroBka MMHEPAJIbHBIX 3€PEH K UCCIIEAOBAHUAIM (DIOTUPYEMOCTH.
39.  Kuaccudukanmst GIoTalMOHHBIX PEareHTOB U UX IeJICBOC Ha3HAUCHHE.
3ammuTa 1a00paTOPHBIX padoT
1. Omnpenenenne pacKpbIBAeMOCTH MUHepasioB. [locTpoeHre 3aBUCUMOCTEH PacKpBITUSI MUHEPATIOB
OT IPOIOJKUTENBHOCTH U3MENIbYSHUS PY/IbI.
2. OnpeneneHre u3MenbIaeMocTH pyabl. [loctpoenne rpagikoB KHHETHKN W3MesbueHus OnpeneneHne
packpbiBaeMOocTH  MuHepaioB.  IlocTpoeHne  3aBUCHUMOCTEH  pacKpbITHUS  MHHEPAJOB  OT
MPOAOIDKUTETFHOCTH NU3METBUSHHSI PY/IBI.
3. HccnenoBanue o00raTUMOCTH pyabl B KPYHMHOKYCKOBOM BHJE. Pacuer mokasarens KOHTPacCTHOCTHU
pyZbI IO ee (HPaKIMOHHOMY COCTaBY U KPHBBIM KOHTPACTHOCTH.
[1K-1.2 PykoBonut rpynmnoii | 3amura 1abopaTopHOM paboThI
pabOTHHUKOB npu | O6paboTka H300pakeHUsI- MUKPOCKOITMUECKOTO CHUMKa nutnga. 3aganue
HCCIIEOBAHUM 1. CocraButh (parMeHT TEXHOJIOTHUYECKOTO pErJiaMeHTa MepepabOTKH MeIHO-IIMHKOBOM pynbl (1O
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CaMOCTOATCIIbHBIX TEM

3aJJaHHIO MTPETIOIaBaTEeIs ).

3agayuu 1J1s MPOMEKYTOYHOT0 KOHTPOJIsI

Onpexnenute, NIPUTOAHO JIM ypaBHeHHEe ToBapoBa JUIsi ONMMCAHWS KWHETHKH HM3MEJIbUeHUsS pyasl | mo
kpynHoctH -0,10+0 u -0,074+0 MmM.3agaun 1151 TPOMEKYTOUYHOTO KOHTPOJIS

3.5. Huwxe npuBesieH GpaKIMOHHBIN COCTaB KACCUTEPUTOBOW PYIIbl, U3MEIIBYCHHOH B TeueHue 40 MuH:

@pakuus Hepynnas Cpoctku Pynnas
g, % 50,4 44,3 5,3
BSn, % 0,39 0,37 8,30

Omnpenenure k03P PHUIMEHT PaCKPHIBAEMOCTH KACCUTEPUTA M KATETOPHUIO TI0 PACKPHIBAEMOCTH PY/IBI.
3agaum 1J1s1 IPOMEKYTOYHOI0 KOHTPOJIS

[To momydeHHBIM TpadUUECKUM 3aBUCUMOCTSIM OIPEACIsieM BpeMs, HEOOXOIUMOe ISl M3MEITbUCHHS
pyael B I u II cragusx or xpymHoctu 15 % kimacca -0,074+0 mm no 50 % u or 50 mo 90 %
COOTBETCTBEHHO3a/1a4uM JIJIsl IPOMEKYTOYHOT'O KOHTPOJIS

1. ITpousBonutensHOCTh hadpuku 10000T/cyT. dabpuka nepepabarbiBaeT pyay, HOCTYHAONIYIO C 2-X
pynHukoB: 1-i1 ¢ comepkanuem 1% u o0BEM mepepaboTku coctaBisier 20% ot obmiero; 2-i ¢
conepxkanueM 1,5% u 066ém nepepadotku 80% ot obuiero. [Tomyudaror koHIIeHTpaT ¢ coaepkanuem 50%
1 XBOCTHI ¢ cosiepkanueM 0,1%. OnpeaenuTs NOTEPU METaNJIa C XBOCTAMH.

2. Ha ¢abpuke momyuarot 2 koHueHTparta. [leckoBsiii ¢ comepxkanuem B HEM Mean — 20% u Maccoii —
1001/cyt. 1llnamoBslii ¢ cogepxanuem B HEM menu — 15% u macco 2001/cyt. dabpuka nepepadaTsiBaeT
pyny c conepxkanueM 1% u umeer npousBoautTenbHOCTh — 10000T/cyT. Onpenenuts CKOIbKO TOHH
MeTaJljia BBIIJIaBAT Ha METAJUTyprU4eCKOM 3aBOJIE U3 KOHIIEHTpaTa.

3agauu A1 NPOMEKYTOYHOT0 KOHTPOJIS

1. TlpousBoautensHOCTh (habpuxu 10000T/cyT. @abpuka nepepadarbiBaeT pydy, MOCTYHNAIOUIYIO C 2-X
pynHukoB: 1-ii ¢ comepxkanueM 1% u o00BEM mepepaborku coctaBisier 20% oT olmiero; 2-i ¢
conepxanueM 1,5% u 066éM niepepadoTku 80% ot obmero. [lomyqaroT koHIIEHTpAT ¢ coaepxkanuem 50%
u XBOCTHI ¢ conepkanueM 0,1%. OnpeaenuTts NOTEPU METaJJIa C XBOCTAMH.

2. Ha ¢abpuke nomydaroT 2 koHimeHTpara. [leckoBriii ¢ comepkanuem B HEM Meau — 20% u mMaccon —
100t1/cyr. IllnmamoBblii ¢ copepkanueM B HEM Meu — 15% u macco 2001/cyT. @abpuka nepepabaTbiBaeT
pyay ¢ coxepkanuem 1% u umeer mpousBogutenbHOCTh — 100001/cyT. Onpenenuth CKOJIBKO TOHH




Kon

Nupukarop qocTuxeHust

OneHouHble CpeacTBa

UHMKATOpa KOMIIETEHIIUHA
MeTaJljia BBIIJIABAT Ha METAJUTypPTrUYeCKOM 3aBOJIE U3 KOHIICHTpaTa.
1. BrinonHeH akTUBHBIN SkcniepuMeHT tuna [1dD N=2° 1o IIJIaHy BHJ1A
Homep ompita 1 2 3 4 5 6 7 8
X3 + — + — + — + —
X5 + + - — + + — -
X3 + + + + — — — -
[Inan peanuzoBan Tpuxkasl. Heobxoaumo HalTH Moenb BUaa
§ =ag T a1 Xy T axXo + azX3 + a1p X1 Xo + a13X1 X3+ a3 X0 X3 + a123X1 X0 X3
U C ee TIOMOIIbIO ONPEAETUTh ONTUMAIbHBIA PeareHTHBIA PEKUM (PIIOTALIMOHHOTO MPOLIECCa, UCTIONb3Ys
CJIEYIOINE IKCIIEPUMEHTAJIbHBIE JaHHbIE.
1.1. Tlpu notanuu MeTHOH pyAbl H3YYEHO BIHUSHHUE pacXoloB cyibbuma HaTpus (X1),
OyTHJIKCaHTOTreHaTa Kaius (X2) U MoauduKaTopa (X3) Ha BEIXOJ] MEJHOTO KOHIIeHTpata (Yi, %0).
3agaHo X1, T/T Xg, T/T X3, T/T
Xoj 61 50 1.00
Ax; 35 16 0.36
[Tonyueno
1) Homep ombira 1 2 3 4 5 6 7 8
vi, % 3,5 31 39 33 36 30 34 31
2) Sa =0,026.
IK-1.3 CocraBmgser w  3ammmaer | 3agayvu AJsi MPOMEKYTOYHOr0 KOHTPOJISI

OTYETHl W perjaMeHThl IO
pe3ysibTaTam J1abopaTopHbIX U
MIPOMBIIIICHHBIX UCITBITAHUH

Jlnst pa3zeneHus Kakoro ChIpbsi HauboJiee 4acTo MCIONB3YIOT TEXHOJOTHUECKUE CBOWCTBA? (MpUMEpHI
3a/laHui 10 BapHaHTaM)

®  IpaBUTAIMOHHBIE (IUIOTHOCTD);

¢  MarHuTHble (MarHUTHas BOCHPUUMYHMBOCTb, MAarHMTHAs JKECTKOCTb - KOIPLMTUBHAs CHJIA IS
(beppOMarHUTHBIX MUHEPAJIOB, OCTATOYHBI MarHETU3M);

®  JJIeKTpUYECKHE  (RJIEKTPONPOBOIHOCTb,  AMDJEKTPUUECKas  IPOHUIAEMOCTh,  KOHTAKTHAs
ANIEKTpU3aLUS - TPUOOITEKTPU3AIHsL, TOTYIPOBOTHUKOBBIE CBOWCTBA);




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouHble CpeacTBa

e  MexaHuyeckue (TBEpIOCTb, XPYIKOCTb, YIPYrOCTh M IUIACTUYHOCTH, HCIONb3yEMbIE MpU
M30MpaTeILHOM JAPOOJICHUH U U3METBUCHHH ),

e  onTHueckue (0Kpacka, Mpo3pavyHOCTh, MPOMYCKAHNE U OTPAKEHHE CBETA);

e  JIIOMHHECIICHTHBIE (poToNOMHUHECIIEHTHBIE, PEHTT€HOJIIOMUHECIICHTHBIE,
TEPMOJTIOMUHECIICHTHBIE);

®  T[IOBEPXHOCTHBIE (CMAayUBaEMOCTh, (IIOTHPYEMOCTh, B3aUMOACUCTBUE C (IIOTOpEareHTaMu:
coOuparensiMu, akTUBaTOpaMHU, JACTpeccopamu);

e  copOumoHHbIE (a1cOPOLIMOHHBIE, HOHOOOMEHHBIC);

TepMHUUYECKUE (TEIJIOBbIE XapaKTePUCTUKH, ITOBEICHUE TPU HarPEBAHUN );

XUMHYECKHE (PacCTBOPUMOCTH B PAa3NIUYHBIX peareHTax, peakioHHasi CIOCOOHOCTD);
paananuoHHbIe (€CTeCTBEHHAs! U HaBEeICHHAs PaIMOAKTUBHOCTD);

OakTepuaibHble (B3aUMOIEHCTBUE C OAKTEPUSIMU).

3aga4u 4719 NPOMEKYTOYHOT0 KOHTPOJIS

1. BemmonHen cutoBoil ananu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [lomxyuensr Beixona, T: 100000;
50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEPUCTUKH KPYITHOCTH.

2. Paccuuraiite 3¢ (eKTUBHOCTh NpHU3HAKa pa3felieHuss D, W ToKa3aTellb NMpHU3HaKa pa3/eieHHs I0
KPUBBIM 000TaTUMOCTH, UCIIOJIB3Ys CIETYIOIIUE PE3YIbTATHI.

2.1. s pynpl, mokazareab KOHTPACTHOCTH KOTOPOH paBeH 1,12, onpenenen cnenyromuid (ppakiimoHHbIN
COCTaB 0 Pa3JEIUTEIbHOMY NIPU3HAKY

Howmep I'pannmna ¢pakuuit mo Bemuunne | Ci, % Yo, %0
(bpakuuu | pa3IeNUTENbHOTO IPU3HAKA
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
5 >1800 15,3 10,0




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouHble CpeacTBa

3. [IpousBogutensHOCTh (pabpuku — 10000T1/cyT. Ha habpuke nmomydaror 2 koHneHTpara. CBUHIIOBBIH C
cojiepkaHueM B HEM cBUHIA — 55%, unuHKa — 5%; Mpu U3BJICYCHUH B HETO CBUHIIA — 85%; L{MHKOBBII C
coaepxkanueM B HEM 1uHKa — 50%, cBuHIA — 1%; nipu u3BiaedeHuu B Hero nuuHka — 80%. Pyna umeer
cozepkanue: cBuHIa — 1%, unnka — 1,5%. OnpenenuTs NoTepy CBUHIA C XBOCTAMHU.

4. Macca nipo6s1 pyast 1000 kr, pazmep makcuMaibHoro kycka 50 mm, o =2, K =0,1. coctaBpTe cxemy
pa3zienKu mpooskl.

5. Pacxon cobupatens mo TexHonoruueckoit cxeme — 100 r/r. Haeecka pymst — 100 rp. Kakoe
KOJIMYECTBO peareHTa (MJ1) Hy»KHO J03HpPOBaTh B Ipoiiecc, eciiu KoHrerTpanus — 0,1 % ?

3amuTa Ja00paTOpPHLIX padoT
1. HcnelTanue 1OJIE3HBIX HCKOIIAEMBIX Ha 00OraTHMOCTH rpaBUTAUOHHBIMU  MCETOJaMH

oboramienus. [Toctpoenre u aHanu3 KpUBBIX oOoraTumMocTu. OmpeseneHne TeOPEeTUIECKH BO3MOKHBIX
pe3yIbTaTOB TPABUTAIIMOHHOTO OOOTAIIICHUS PYIBI.

2. HcnpiTanns 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX MATHUTHBIMUA METOJIAMHU.

3. BrinonHenue ¢haoTalMOHHBIX OMBITOB MO MIPUHITUITY HETPEPBIBHOTO MpoIlecca.

4. HcnpiTanus 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX (hJIOTAIMOHHBIMH METOIaMU

5. HcnbiTanne MONE3HBIX HWCKOMAEMBIX Ha O00OTaTUMOCTh TPAaBUTAIMOHHBIMH  METOJaMU

oborarmienus. [TocTpoeHne u aHanu3 KpUBbIX oboratuMocTu. OmnpeeneHrne TEOPETHIECKH BO3MOXKHBIX
pe3yIbTaTOB TPABUTAIIMOHHOT'O OOOTAIIEHUS PY/IBI.

6. HcnpiTanns 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX MATHUTHBIMUA METOJIAMHU.

1. BrimonHenue GhaoTamoOHHBIX OMBITOB IO MIPUHITUITY HETPEPBIBHOTO TpOIecca.

8. WcnpiTanus 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX (hJI0TAIMOHHBIMU METOIaMU




Ilepeuens 6onpocos Kk 3auemy:
1. Tlo kakoit ¢opmyse onpenensiercss KodhGUIMEeHT H3METbYaeMOCTH?
2. Tlpu cocTaBieHUH TEXHOJIOTUYECKON CXeMbl KAKUMH MTPUHIUIIAMHU CIICAYET

PYKOBOJCTBOBATbCA?

Kak onpenenstoT chimydecTs MaTepuana’?

Yem xapaKTepu3yeTcsl CrylaeMoCThb MYJIbIIbI?

Urto Takoe cenapanuoHHasi XapaKTepUCTUKA?

Ha pa3znuunu B Kakux pa3aesseMbIX CBONCTBaX OCHOBaH (hJI0TAIlMOHHBIN METO/

oOorauieHus?

[Tpunun Yeuorra?

Pasmep pakimy MuHEepanbHBIX YacTHIL?

Kak u3mensieTcst HeuieasnbHas cenapalroHHas XapakTepucTuka’?

10. Kak ¢ yBennueHreM KpyTH3HBI CETapalliOHHON XapaKTEPUCTHKH CXEMbl MEHSETCS
coJiep>KaHue MOJIE3HOT0 KOMIIOHEHTa B KOHLIEHTpaTe?

11. IlocTaHoBKa 3a7a4y MPOTHOZUPYIOMIETO PAcYeTa TEXHOIOTHYECKIX CXEM.

12. Metoauka SPI.

13. Meronuka ¢pupmbl «Amc-Yanmepey.

14. Metonuka uactuTyTa «MexaHoop».

15. Kakoe usznueckoe CBOWCTBO py/Abl ONpEACseTCs pa3aBIMBaHUEM KycKa?

16. YpaBHeHHE KUHETUKH (IIOTAILIUH.

17. Jlns kaxkoit pyasl 1ienecoo0pa3Ha KpymHOIMOPIIMOHHAS COPTUPOBKA HAa YCIOBHBIE COPTA,
BHYTPHUCOPTOBOE YCPEAHEHHE B COPTOBOM CKJIaJIe-CMECUTENE C TTOCTIeAYIOIEei
IMIMXTOBKOH MJIM pa3/ieibHOM nepepaboTkoi copToB?

18. Unaekc ynctoii pabotel bonma.

19. TexHOIOTHYECKHI PETIAMEHT.

20. Texnonmoruveckas mpooa.

21. I'panynomMeTprUeCKUil COCTaB PYIBI.

22. TekcTypa ¥ CTpYKTypa py/bl.

23. DJIEMEHTHBINA COCTaB PYI.

24. MuHepaJlbHBII COCTaB py/I.

25. OU3NKO-MEXaHNUYECKHUE CBOMCTBA PY/I M IIPOJTYKTOB OOOTAIICHHUS.

26. PaznenuTenpHble MPU3HAKU YACTHIL.

27. OpaKkIMOHHBIE XaPaKTEPUCTUKH.

28. CemnapalluOHHBIE XapaKTEPUCTUKU (KPUBbIE pa3/ieieHuUs) U BOZMOKHOCTH
00OTaTHTENBHBIX aIapaToB U CXEM.

29. PackpbITHEe MUHEpAJIbHBIX (a3.

30. Obmras cTpykTypa cXeM 00OTaIIeHHS.

WcnbITaHus OTAENBHBIX TEXHOJIOTHYECKUX Omepaliii ooorameHus.

31. Bo100Op TEXHOIOTHYECKOHN CXEMBI pa3IeICHHUS.

32. 3MEHYMBOCTh XapaKTEPUCTHUK PY/I.

33. Ycpenrenue pyj v ypaBlieHUE Ka9eCTBOM MPOTYKIIHH.

34. UcnpITaHMs TEXHOJIOTHYECKUX CXEM.

35. [IprmMepsl TEXHOJIOTHYECKUX PETIIAMEHTOB.

36. O6beM U coziepikaHle PerIaMeHTOB.

37. IIpuMep TEXHOJIOTUYECKOTO perjaMeHTa rmepepaboTKH reMaTuTO-MarHeTUTOBBIX PY/I.

38. ®parMeHT TEXHOJIOTMYECKOTO PeryiaMeHTa epepadOTKN MeTHO-LIMHKOBON PY/IBL.
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Memoouueckue pekomenoayuu 011 nOO20MOGKU K 3auemy

CTylleHT IoNyCKaeTcs K 3a4eTy npu nocemeHnu 80% JeKIuid, BHIMOIHEHUH U 3al[UTE BCEX
71a00paTOPHBIX U MPAKTHYECKUX PadOT, MPEIYCMOTPEHHBIX IPOTPAMMOIA.

[TonroroBka K 3ayeTy 3aKJIIOUAETCS B M3YyYEHUH U TIIATEIbHOW MpPOpabOTKE CTYIEHTOM
y4eOHOTO Marepuana TUCHMIUIMHBI C YY4eTOM Y4YeOHHKOB, JIEKIMOHHBIX, JIAOOPAaTOPHBIX W
MPAKTUYECKUX 3aHSATUHN, CTPYIIUPOBAHHOTO B BI/I€ KOHTPIBHBIX BOIIPOCOB.

Ha 3ader mo kypcy cTymeHT o0O0s3aH TPEIOCTaBUTHh TOJNHBIA KOHCIEKT JICKIIHIA,
o opMIIeHHbIE TAOOPATOPHBIE U MPAKTUYECKUE PAOOTHI.

3au€T Mo Kypcy HNPOBOJUTCS B BHUJE OTBETOB HA MATh KOHTPOJBHBIX BOIIPOCOB M3
MIPEJICTABICHHOTO BhIIIE TIEPEYHSI.

[TonmokuTenbHBIC OIEHKH «3a4TCHO» BBICTABIISIIOTCS, €CIU CTYACHT YCBOWJ Y4UeOHBIN
MaTepuai, UCUEePIbIBAOIIE, IOTUYECKH, TPAMOTHO U3JIOKUB €r0, MOKa3ajl 3HAHHS CIEIUAIbHON
JUTEPaTyphl, HE JAOMYCKaJ CYIIECTBEHHBIX HETOYHOCTEH, a TaKXKe MPABUIHHO MPUMEHSLI
MOHSATAWHBIN anmnapar.

JocTixeHne moporoBoro ypoBHsi OCBOCHUSI KOMIIETEHIIUN — «3aYTEHOY MOCIIE MPABHIIbHBIX
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCOB OT MPENOoAaBaTes Mo H3y4aeMoMy Kypcy.

JlocTrxkeHre CpeTHero YPOBHS OCBOCHHS KOMIIETCHITHH — «3a4TCHO» 0€3 JTIOTIOTHUTEIbHBIX
BOIIPOCOB.

PGSyJ'IBTaTBI 3ayeTa OOBABIISIOTCS CTYACHTY IOCJIC OKOHYAaHHUA €ro OTBE€TA B ICHb CAAYH.



