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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
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,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, nmpotoxon Ne 5
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3aB. kadeapoit N.A. T'pummn

PaGouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
[Ipencenarens 4}\\ H.A. IlerTanes

Paboyast mporpamMma cocraBiieHa:
npodeccop kadenpst [ MAuOIIN, a-p TexH. HAyK

Yy

H.H.OpexoBa

Penenzenr:
Benymmii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

//7” e B.III. T"anamoB

{



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu Kadeapsl ['eomoruu, MapKIeii1epcKoro jena 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 2026 - 2027
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 peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
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 nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
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 nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
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 s peanmsanuu B 2031 - 2032
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

YUCJIC:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,4 akaJl. 4acoB;

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

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

AynutopHast ) s
KOHTaKTHas paborta E 3 dopma TEKyIIEero
=
B aKajl. yacax o Bu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B A y p Kon
> 3 © | camocTosTenbHOI | yceBaeMoCTH U
JUCLUTUTAHBI N [~ . | kommereHuM
Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | € 3 ATTeC AL
Jlek. < < 11
3aH. 3aH. | QO &
1. 1.M3ydenue cBOHCTB U
COCTaBa pya
IloaroroBka k
JIEKIIHH.
[ToaroroBka
11 Draret KOHCIIEKTA.
MPOMBIIIIJIEHHOI'O OCBOEHHUS IloaroroBka k ITposepka MK-1.1,
MectopokaeHuit.  Craaun 2 21 craue KOHCIIEKTOB. I1K-1.2,
UCCIEIOBaHUS  pyd  Ha 71a00paTOpHOI VYcrHslif onpoc. IK-1.3
0060raTUMOCTh pabotsI 1
IloaroroBka k
nmabopaTopHOit
pabore 1.
Ilogroroska k
1.2 ®uzuko-MexaHUYeCKHe A
o JICKLIMH. [Iposepka
CBOICTBa pyd U MPOAYKTOB Moaroroska KOHCIICKTOR MK-1.1,
oboramenus. Otoop mpo6,| 5 | 0,5 14,6 ’ I1K-1.2,
KOHCIICKTA. pacueTos.
MOrOTOBKA po6 K MK-1.3
Brimmonnenue  |IIpoBepka pemieHus
UCCIIEI0BaHUAM
3a1ad.
IToaroroBka k
JIEKIIHH.
1.3 Meronsl  u3y4eHUs [MoaroroBka [Iposepka
3JIEMEHTHOTO, KOHCTIEKTA. KOHCIIEKTOB,
MHUHEPaJIbHOTO COCTaBa Py IToxroroBka k pacueToB u MK-1.1,
u TEXHOJIOTHYECKHUE 2 21 craue jabo- pe3yIbTa-TOB I1K-1.2,
UCCIIEI0BAHUS paTopHOii paboTel | mabopaTopHOH U MK-1.3
000raTUMOCTH  TOJIE3HBIX MIPAKTUYECKON
HCKOIIAeMBbIX IMonroroBka k pabor.
nabopaTop-Hoi
pabote 2
Wroro no pazneny 0,5 4 56,6
2. 2. TexHonornaeckue

HCCIICIOBAaHUS Ha 000raTUMOCTh




2.1 CenapallOHHbIE
XapaKTepUCTHKH  (KPHBBIE

TloaroroBka k

a3JIeJICHNs ) JEKIUI Tposepra
pI/I3MeH‘II/IBOC.TB ITo FOTOB'Ka KOHCIICKTOB, TK-1.1,
XapaKTEPUCTUK el KOII{IcneKTa PacteToB. TIK-1.2,
p P PYyA. ) ITpoBepka pereHus IK-1.3
Vcepennenne pyx u Brimonnenue sazau
yIpaBJeHue Ka4yeCcTBOM 3ajau. ’
MIPOIYKIIHH.
[Toaroroska
KOHCIIEKTA. ITpoBepka
2.2 UccnenoBanus Tloaroroska k KOHCIIEKTOB,
000raTUMOCTH pya 1a60PaTOPHBIM pacyeToB U IK-1.1,
MarHUTHBIMHU u 28,1 pabortam 3. pe3yJbTaToB IK-1.2,
TPaBUTALUOHHBIMH IMoxroroBka n1abopaTOpHOi U IK-1.3
METOaMH ciaye MPaKTHIECKON
11a00paTOPHBIX pabor.
pabor 3.
TloxgroroBka k
A ITposepka
JICKIIHH.
2.3  UccnepoBanus  Ha IToaroroska KOHCIICKTOR, IK-1.1,
: N 0,5 21 pacyeros. I1K-1.2,
oboraruMocTs QuioTanuen KOHCIICKTA.
IIpoBepka pereHus IK-1.3
Brmonaenue
3amaq
3a/1a4.
HWroro no pazneny 0,5 70,1
3. 3.Pa3paboTka TEXHOJIOTHH
oOorameHus
3.1 Bri6op TToaroroBska k
ITposepka
TEXHOJIOTHYECKHX JICKITHH.
pellleHuil, CHHTE3 CXeMBbl IMoaroroska KOHCIICKTOB, TK-1.1,
’ 0,5 21 pacueros. I1K-1.2,
paszeneHus, KOHCIIEKTA.
ITpoBepka pereHus IK-1.3
MOJTYIPOMBIIUICHHBIC i Brimonmenune sanad
MPOMBIIITICHHbIE 3a1ad. A
IIpoBepka
IToaroroBka k POBCP
f— KOHCIIEKTOB,
3.2 OueHka pe3yynbTaToOB ’ pacyeros. IK-1.1,
. IToaroroBka
UCCIIE0BaHUM. 05 20 IMposepka pemeHus MK-1.2,
KOHCIIEKTA.
OdopmiieHHE 0TYETOB. 3a1au. IK-1.3
Brimonnenue .
ITuceMeHHBIN
3a/1a4.
orpoc.
Hroro no pazneny 1 41
Hroro 3a cemectp 2 167,7 3a4ET
Hroro no auciurainae 2 167,7 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 00ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4arouXcst
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUS POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1.Camoitik B. MccnenoBanus moJIe3HBIX HCKOIIAEMBIX Ha 00oraTuMocTh. — Litres, 2023.
HccenenoBanus n0JIE3HBIX MCKOIIAEMBIX Ha o0oratuMocTh - Google Books

2. WccnenoBanus MOJIE3HBIX MCKOMACMbIX Ha 000ratuMocTh: [yued. mocodue] / B. T.
Camoinuk. - Jonenk: HouHTY, 2018. - 190 C.
file:///C:/Users/User/Documents/Yuraembre%20xypcel/MPHa0O/2018%20r.%20%20issledovaniy
a-poleznyh-iskopaemyh-na-obogatimost.pdf

3. AsnoxuH, B.M. OcHOBBI 000TaIeHHs MMOJIE3HBIX HCKOMAEMbIX © YU4eOHHUK : B 2 ToMax /

B.M. ABpoxun. — 4-e u3n., crep. — Mocksa : ['opHas kuwura, [6. r.]. — Tom 2 : TexHonoruu
oOorameHus nmoie3sbix uckomnaeMeix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. — Teker :
snektponueli /[ JlaHp : JIEKTPOHHO-OuOimoreynas  cucrema. —  URL:

https://e.lanbook.com/book/111337

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

0) lonotHuTEIBHAS TUTEPaTypa:

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

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

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

4. TexHonmorMYecKasi OIEHKAa MHHEPATBHOTO CBIPhs. METOABl  HCCIIeOBAHUS:
CnpaBounuk / [Toxa. 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
UCCIICIOBAaHNE pyd Ha o000oraTuMocTh (mpakTukym).- Marauroropck: MITY, 2020.
https://newlms.magtu.ru/course/view.php?id=75773

2. ®aneesa H.B. Meroanueckue yka3aHus K KOHTPOJIbHOM paboTe 1Mo AUCIUIIINHE



https://www.google.ru/books/edition/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B/ILPzEAAAQBAJ?hl=ru&gbpv=1&dq=%D1%80%D1%83%D0%B4+%D0%BD%D0%B0+%D0%BE%D0%B1%D0%BE%D0%B3%D0%B0%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C+%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5&pg=PA192&printsec=frontcover
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%204
https://e.lanbook.com/book/111337%204
https://newlms.magtu.ru/course/view.php?id=75773

«["opHOE neno u okpyxaromas cpenay st cTyaeHToB crenuanbHocti 130405, MarnuToropcek:
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 : TexHonoruu oboramieHus moyie3Hpx uckonaemoix — 2017. — 312 ¢c. —
ISBN 978-5-98672-465-2. — Tekct : snekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHAS
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

HazBsanue kypca CchbllIKa
denepanbHOE rOCYJAapCTBEHHOE O0/DKETHOE
yupexaenne «DenepanbHblii nHCTUTYT npoMbiniendoi|URL: http://www1.fips.ru/

COOCTBEHHOCTU»

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

HaunonansHas HH(pOpMaAIIMOHHO-aHATUTUYECKAS URL:
cucreMa — Poccuiickuii MHAEKC Hay4HOrO0 LIUTHPOBAHUSA )
(PMHII)

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUIIHHBI (MOTYJIs1)

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

MatepuranbHO-TeXHUYECKOE 00ecriedeHNe IUCIUIUIMHBI BKIIOYAET:

CrnennanbHble MOMEILIEHUS AJIs TPOBEICHUS 3aHATHH JEKIIMOHHOTO THIA:

Jlekumonnas aymutopus 104 -MynsTUMEIWitHBIE CpelCcTBAa XpaHEHWs, Iepelayd U
npeicTaBIeHUs UHGOPMAIUH.

[Tomemmenust mst camocTosiTeibHOM paboThl: KommbroTepHsiii kimacc -lIlepconanbHbie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
MH(}OPMallMOHHO-00pa30BaTEeNbHYI0 Cpely YyHHBepcuTeTa: YurtanbHble 3ajbl OHOIMOTEKH -
[Tepconanbubie KoMmbiOTephl ¢ maketoM MS Office, Beixomom B MHTEpHET M ¢ JOCTYIOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemenne ans  XpaHeHUsT U TPOPUIAKTHYECKOTO OOCTYXHUBaHUS  y4eOHOTO
obopymoBanus: komH.030, 9, IlIkadsr ams XpaHeHUs y4eOHO-METOIWYECKOM; TOKYMEHTAIIHH,
y4eOHOro 000pyJOBaHUS U YU€OHO-HATJISTHBIX TTOCOOHIA.

07A - CnecapHoe o00pya0BaHHE.

JIaboparopus oOoramieHus moJe3HbIX uekomnaeMbix 013

1. ®aoTanmonHbIE JTAOOPATOPHBIC MAIITHHBI

2. KOHIIEHTpaIOHHBIHA CTO

3. MarauTHbIi cenapaTtop

4. YcraHoBka O6ecrieHHO (oTanuu


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

5. BunToBoii cenaparop

6. Becnl

7. pH-metp

8. BUHOKYSIpHBIC JTYTIBI

JIaboparopus 9 - Aranuzarop uzobpaxenus Munepan C-7

[Tpunoxenue 1
6 YueOHO-MeTOHYECKOe o0eclieyeHrne cCaMOCTOSATEeIbHOI PadoThl 00y4a0IIMXCS

[To nucuunmune «VccnepoBanue pyx Ha 000raTUMOCThY» MPENyCMOTpEHa ayAUTOpHas U
BHEAYAMTOPHAs CAMOCTOSITENIbHAs paboTa 00yJaroImuXcs.

AynuTopHas ~ caMocTOsiTeNIbHas ~ padoTa  CTYJEHTOB  IpENojaracT  IpOBEIECHUE
UCCJIEJOBAaHUM TI0 TeME, COOTBETCTBYIOIIEH HampaBieHHOCTH «OOorameHue MoJIe3HbIX
HCKOIIaeMbIX», IOCTAHOBKY U MPOBEJCHHUE IKCIIEPUMEHTA Ha J1a0OpaTOPHBIX 3aHATHUSX, TOMCK U
aHau3 UHPOpMaLnH, 00pabOTKY MOITYYEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX U PACUETHI.

Tema 1. BBegenue. Otaribl IPOMBIIIEHHOTO OCBOCHUSI MECTOPOKAeHUI. CTaluu UCCIIEOBAHUS
pya Ha 060raTUMOCTb.
YcTHBIM onpoc.

1. [ns yero nenaroTcs MCCIEAOBaHUS HA 00OTaTUMOCTb.

2. Ha ocHOBaHMM yero cocTaBiIsIeTC TEXHOJIOTHUESCKUH PEriIaMCHT.

3. Yo BKIIIOUaAET B ce0sl TEXHOJIOTMUECKUN PETIaMEeHT.

Tema 2. ®u3nKo-MexaHUUECKHUE CBOIMCTBA Pyl U MPOAYKTOB oborarienus. OToop mpoo,
MOATOTOBKA MPOO K MCCIIEIOBAHUSIM
Temamuka nabopamopuvix padom
1. CocraBiieHr€ NPUHIUIUAATBHBIX CXEM COKPAIICHHS TPOOBI PYIbI 10 TpeOyeMoit
MaccChl.

Tema 3. MeTo1bl H3y4€HUS 3JIEMEHTHOI0, MUHEPAJIBHOIO COCTaBA Py U
TEXHOJIOTUYECKHE MCCIIEIOBAHUS 000TaTUMOCTH TIOJIE3HBIX UCKOTIAeMbIX
Temamuka nabopamopuvix padom

2. OOpaboTka H300paxeHUs1 - MUKPOCKOITMUEKOTO CHUMKA utH(da.

Tema 4. CenapalilnoHHbIE XapaKTEPUCTUKU (KPUBBIE pa3esieHus)

Temamuka nabopamopuvix padom

Omnpenenenue uaMenbyaeMocTH pybl. [loctpoenne rpadukoB KHHETUKH U3MENIbYSHUS
Omnpenenenue packpblBaeMoCTH MUHEPaoB. [locTpoeHmne 3aBUCUMOCTEN PACKPBITHSI MUHEPAJIOB
OT MPOJOJIKUTEIbHOCTH U3METbUYEHUS PYIbL.

3aoauu ona npomeHncymouno20 KOHmpo.isa

[Tpumep. Huxe npuBeneH GpakMOHHBIN COCTaB KACCUTEPUTOBON Py/Abl, U3MEIbUEHHOU B
teuenue 40 MuH:

Opakuus Hepynnas Cpoctku Pynnas
y1 % 50,4 44,3 5,3
Bsn, % 0,39 0,37 8,30

Omnpenennure K03 (HUIUEHT PaCKPHIBAEMOCTH KACCUTEPUTA M KATETOPHIO MO0 PACKPHIBAEMOCTH
PYIbL

Tema 5. MccnenoBanus Ha 000TaTUMOCTh MATHAUTHBIMH M TPaBUTAMOHHBIMU MeTofamu. OOras



CTPYKTypa cxeM oboramieHus. 3aMKHYTHIE OIBITHI.

Temamuka nabopamopuvix padom
1. HcnblTaHue moyie3HbIX UCKOMAeMbIX Ha 000raTUMOCTh IPABUTALIMOHHBIMU
MeTosiaMu oborarienus. [loctpoeHne u aHaM3 KPUBBIX 000raTUMOCTH.
Omnpenenenre TEOPETHUECKU BOZMOXKHBIX PE3YJIbTaTOB IPABUTALIMOHHOTO
o0oramieHus pyibl.
2. HcnopiTanus 000raTUMOCTH MOJIE3HBIX HCKOMAEMbIX MATHUTHBIMUA METOJIAMHU.

Tewma 6. UccnenoBanus Ha 06oraTUMOCTh (uiotanueid. I3MEeHYMBOCTh XapaKTEPUCTUK PY/I.
Ycepeanenue pya v yrpaBieHUE KaueCTBOM MPOTYKIIUH
Temamuxka nadopamopuvix padom

3. BrmonHeHue (GI0TAMOHHBIX OMBITOB MO MPHHIIAITY HETIPEPHIBHOTO MPOIIecca.

4. MHcnplTaHnus 060raTUMOCTH IMOJIE3HBIX UCKOMAEMBbIX (hJI0TAIMOHHBIMH METOIaMU

Tema 7. BeiOop TexHONIOrHUECKO# cxeMsbl pa3aenenus. [IpoBeneHue noxynpoMbIIICHHBIX U
MIPOMBINIJICHHBIX UCITBITAHUH.
3agayu AJ8 NPOMEKYTOYHOT0 KOHTPOJISI

3agauu 1715 IPOMEXKYTOYHOTO KOHTPOJIS

2. Paccumnraiite 3¢ ()eKTHBHOCTH MPU3HAKA pa3AeieHus Dy U MoKa3aTesb IPU3HaKa pa3/IeieHus 110
KPHUBBIM 000TaTUMOCTH, UCTIONB3YSI CICAYIOIINE PE3YIbTaThI.

Jis pyasl, moka3aTesb KOHTPACTHOCTH KOTOPOi paBeH 1,12, onpeneneH ciaeayomui
(paKIIMOHHBIA COCTAB MO Pa3AEIUTEILHOMY IPU3HAKY

Homep | I'pannmna ¢pakuuii no Benmmunne | Ci, % Yo , %0
(bpakuuy | pa3aeauTeabHOrO MPU3HAKA
OT 0

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. IlpousBogurensHOCTh pabpuku — 100001/cyt. Ha (habpuke nomydaror 2 KOHIIEHTpaTa.
CBUHIIOBBII ¢ coepx)aHrueM B HEM cBUHIA — 55%, iHKa — 5%; TpU U3BJICYCHUHU B HETO CBUHIIA —
85%; LluukoBbIi1 ¢ coaepkanreM B HEM IuHKa — 50%, cBuHIA — 1%; Ipy U3BJIEUEHUH B HETO
nuHka — 80%. Pyna umeer conepxanue: ceunna — 1%, muuka — 1,5%. Onpeaenuts noTepy CBUHIIA
C XBOCTaMH.

4. Macca npo6s! pyasr 1000 kr, pazmep makcumanbHOro Kycka 50 mm, a =2, K =0,1. coctaBpTe
CXEMY Pa3/IeiKH MPOOHI.

5. Pacxon cobupares o texnonorndeckoit cxeme — 100 r/T. HaBecka pyasr — 100 rp.  Kakoe
KOJIMYECTBO peareHTa (MJ1) Hy>KHO J03UpOBaTh B mpoiiecc, eciu KoHieHTparus — 0,1 % ?

6. BeimosiHeH cutoBoi aHaim3 Ha curtax: 40; 20; 10; 5; 2,5; 1,25 mMm. [Tonydens! Beixoja, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEPUCTUKH KPYITHOCTH.

Tema 8. OueHka pe3ynbTaToB UccieaoBaHuii. OpopmiieHHEe OTYETOB.
[TrceMeHHsIi onpoc
1.IIpaBuna opopmiieHHUs] pUCYHKOB.
2.IlpaBuna opopMIIEHHS CCHUIOK.
3.IlpaBwia odopmiieHHE TaOIHII.
4.Crpyxrypa 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 OTIpeIeICHHBIN Mepruo 00yUeHHUs (CEMECTP) U TTPOBOJUTCS B (pOpME TECTUPOBAHUS U 3AIIUTHI PAKTUIECKUX pabOT.

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 npu reosioropa3BeiouHbIX paboTax.

Tunsl 1po6, ux npegHa3HauYEHUE.

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

[TocnenoBatenbHOCTH U3YUCHUSI MUHEPATOTHYECKUX MITY(HHBIX MPOO.
XapakTepucTUKa U MpeJHa3HaueHHE TeXHOJIOTHYECKUX 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 cofepKaHue PeriaMeHTOB.

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

Pazmep ¢dpakium MuHepanbHBIX YaCTHIL?

Kak n3MenseTcs HeuieallbHas cenapalioHHasi XapaKTepucTHKa?
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21.

Kak ¢ YBCIMYCHHUEM KPYTU3HBI CCHapaHHOHHOﬁ XapaKTCPUCTHUKU CXEMbI MCHACTCA COACPKAHUC

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 usmnueckoe cBOWCTBO pyabl ONpeaesieTcs pa3laBIuBaHUEM 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 kakoit popmyre onpenensercs K03GHUIUEHT U3MeIbYaeMOCTH?

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

Uem xapakTepusyeTcs CrylaeMoCThb MyJIbIbI?

Yro Takoe cenapalnioOHHas XapakKTEpUCTUKA?

Ha pasznnumnm B kakux paszensieMblX CBOWCTBAaX OCHOBAH (pIIOTallMOHHBIA METOJ] oOoraieHus?
TexHonornueckas mpooba.

I'panynomerpruyeckuii cOCTaB pybl.

TekcTypa u cTpyKTypa pyasl.

PaznenutenpHble MpU3HAKK YaCTHULL.

@pakIMOHHBIE XapaKTEPUCTUKHU.

Dransl uccie10BaHus PIOTUPYEMOCTH 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 PY/I.

OCOoOEHHOCTH BBIMTOJHEHHS ONBITOB (IOTALMHU Py B 3aMKHYTOM ITHKJIE.
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MHAMKATOpa KOMIIETEHIMH
47.  OcHOBHbIE IPUYMHBI IUI0XO0H (GIOTUPYEMOCTH KPYIIHBIX YaCTHUL.
48.  @akTopbl, BAUSIOMUE HA GIOTUPYEMOCTh KPYITHBIX YaCTHII.
49.  @noTanMOHHBIE aNapaThl, IPUMEHsEMbIe 11 (IIOTALUN KPYITHBIX YaCTHII.
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 BeINosIHEHMs UcclieioBaHUIBorpocs! 3auera
33. @DaKTOpBbI, BAUSIOMNE HA PE3YIbTAThl (IIOTAIMH MHUHEPATHHOTO CHIPbS.
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 11 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. Huwxke npuBeieH GpaKIMOHHBIN COCTaB KACCUTEPUTOBOW PY/Ibl, U3MEIBbUYCHHOH B TeueHne 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 TpapUUECKUM 3aBUCUMOCTSIM OIpENeNsieM BpeMs, HeoOXOIuMOoe sl U3MEIIbYCHHUS
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. ITpousBoautensHOCTh hadbpuxu 10000T/cyT. dabpuka nepepabaTbIBaeT pyay, MOCTYNAOLIYIO ¢ 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 METaIa C XBOCTaMH.

2. Ha ¢abpuke nomyuaroT 2 xKoHIeHTpaTa. [leckoBslif ¢ conepkanueM B HEM menu — 20% u mMaccoil —
1001/cyt. 1llnamoBslii ¢ cogepxanuem B HEM menu — 15% u macco 2001/cyt. dabpuka nepepadaTsiBaeT
pyny c conepxkanueM 1% u umeer npousBoautTenbHOCTh — 10000T/cyT. Onpenenutb 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 00BEM mepepabotrku coctaBisier 20% oT obmero; 2-it ¢
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 koHimeHTpata. [leckoBrsiii ¢ comepxkanueM B HEM Menu — 20% u mMaccor —
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
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UHMKATOpa KOMIIETEHIIUHA
MeTaJljia BBIIIJIABSAT Ha METAJUIypPrU4ecKOM 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),
OyTHIIKCaHTOTreHaTa Kaius (X2) U MoauduKaTopa (X3) Ha BEIXOJ] MEHOTO 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) Se =0,026.
IK-1.3 CocraBmgser w  3ammmaer | 3agayvu AJsi MPOMEKYTOYHOI0 KOHTPOJISI

OTYETHl W perjaMeHThl IO
pe3ysibTaTam J1abopaTopHbIX U
MIPOMBIIIICHHBIX UCITBITAHUH

Jlnst pa3zeneHus Kakoro ChIpbsi Haubosiee 4acTo MCIONIBb3YIOT TEXHOJOTHUECKUE CBOWCTBA? (TpUMEPHI
3a/laHui 10 BapHaHTaM)

®  IpaBUTAIMOHHBIE (IUIOTHOCTD);

¢  MarHuTHble (MarHUTHAas BOCHPUUMYHMBOCTb, MAarHMTHas JKECTKOCTb - KOIPLMUTUBHAs CHJIA IS
(beppOMarHUTHBIX MUHEPAJIOB, OCTATOYHBI MarHETU3M);

®  DJIeKTpUYECKHE  (AJIEKTPONPOBOIHOCTb,  AMDJEKTPUUECKas  IPOHUIAEMOCTh,  KOHTAKTHAs
AJIEKTpU3aLUs - TPUOOITEKTPU3AIIHSL, TOJTYIPOBOIHUKOBBIE CBOWCTBA);
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e  MexaHuyeckue (TBEpIOCTb, XPYIKOCTb, YIPYrOCTh M IUIACTUYHOCTH, HCIONb3yEMbIE MpU
M30UpaTeIbHOM JIPOOJICHUH U H3METbYCHUH );

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

e  JIIOMHHECIICHTHBIE (poToNOMHUHECIIEHTHBIE, PEHTTEHOIIOMUHECIIEHTHBIE,
TEPMOJTIOMUHECIICHTHBIE);

®  T[IOBEPXHOCTHBIE (CMAayUBaEMOCTh, (IIOTHPYEMOCTh, B3aUMOACUCTBUE C (IIOTOpEareHTaMu:
coOupareasiMu, akTUBaTOpaMu, JEIpeccopamMu);

e  copOumoHHbIE (a1cOPOLIMOHHBIE, HOHOOOMEHHBIC);

TepMHUUYECKUE (TEIJIOBbIE XapaKTePUCTUKH, TOBEJACHNUE MTPH HAIPEBAHUN );

XUMHYECKHE (PacCTBOPUMOCTH B PAa3NIUYHBIX peareHTax, peakioHHasi CIOCOOHOCTD);
paauanoHHbie (€CTeCTBEHHAs M HABEICHHAS PaJIHOAKTUBHOCTD);

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 M0 Pa3JEIUTEIbHOMY IIPU3HAKY

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 monydaror 2 koHrieHTpaTta. CBUHIIOBBIH C
cojiepaHueM B HEM cBUHIA — 55%, unHKa — 5%; NMpu U3BJICYCHUH B HETO CBUHIIA — 85%; L{MHKOBBII C
coaepxkanueM B HEM 1uHKa — 50%, cBuHIA — 1%; nipu u3BiaedeHuu B Hero nuuHka — 80%. Pyna umeer
conep:kanue: ceuHna — 1%, muaka — 1,5%. Onpenenuts moTepu CBUHIIA C XBOCTAMH.

4. Macca mipo6s1 pyast 1000 kr, pasmep makcuMaiabHoro 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 JO3UPOBaTh B mporiecc, eciii KoHrerTpaus — 0,1 % ?

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

oborarmienus. [TocTpoeHne u aHanu3 KpUBbIX oboratuMocTu. OmnpeeneHrne TEOPETHIECKH BO3MOXKHBIX
pe3yIbTaTOB TPABUTAIIMOHHOTO OOOTAIIICHUS PYIBI.

2. HcnpiTanns 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX MATHUTHBIMUA METOJIAMHU.

3. Brinonnenue ¢haoTaiiMOHHBIX OIBITOB IO MPUHITUITY HETIPEPBIBHOTO MpoIecca.

4. HcnpiTanus 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX (hJIOTAIMOHHBIMH METOIaMU

5. HcnbiTanne MONE3HBIX HWCKOMAEMBIX Ha O00OTaTUMOCTh TPAaBUTAIMOHHBIMH  METOJaMU

oboramienus. [TocTpoenre u aHanu3 KpUBBIX oOoraTuMocTu. OmpeseneHrne TeOPpEeTUIECKH BO3MOKHBIX
pe3yIbTaTOB TPABUTAIIMOHHOTO OOOTAIICHUS PYIBI.

6. HcnpiTanns 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX MATHUTHBIMUA METOJIAMHU.

1. BrimonHenue GhaoTamoOHHBIX OMBITOB IO MIPUHITUITY HETPEPBIBHOTO TpOIecca.

8. HcnpiTanns 060raTHMOCTH MOJIE3HBIX UCKOMAEMBIX ()IIOTAIIMOHHBIMU 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 xapakTepu3yeTcs CryuaeMoCThb MyJIbIIbI?

Urto Takoe cenapanuoHHasi XapaKTepUCTUKA?

Ha pa3znuunu B Kakux pa3aesseMbIX CBONCTBaX OCHOBaH (hJI0TAIlMOHHBIN METO/

oOorauieHus?

[Tpunun Yeuorra?

Pasmep pakimy MuHEepanbHBIX YacTHIL?

Kak u3mensieTcst HeueanpHas cenapaldoHHasi XapakTepucTuka’?

10. Kak ¢ yBenuueHneM 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 uactTuTyTa «MexaHoop».

15. Kakoe uznueckoe CBOWCTBO py/Abl ONpEACIseTCs pa3iaBIMBaHUEM KycKa?

16. YpaBHeHHE KUHETUKH (IIOTAILIUH.

17. Jlns kaxkoit pyasl 1ienecoo0pa3Ha KpymHOIOPIIMOHHAs COPTUPOBKA Ha YCIIOBHBIE 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-MEXaHMYECKHUE CBOMCTBA PY/T ¥ TIPOTYKTOB O0OTAIICHHS.

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 ypaBleHUE Ka4eCTBOM IPOTYKIINH.

34. UcnpITaHMs TEXHOJIOTHYECKUX CXEM.

35. [IprmMepsl TEXHOJIOTHYECKUX PETIIAMEHTOB.

36. O6beM U cosiepikaHle PerIaMeHTOB.

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

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

CryzneHT nonyckaercs K 3a4eTy npu rnocemeHuu 80% JeKuuid, BEIIOJHEHNH U 3aLIUTE BCEX
71a00paTOPHBIX U MPAKTHYECKUX PadOT, MPEIYCMOTPEHHBIX IPOTPAMMOIA.

[TonroroBka K 3ayeTy 3aKJIIOUAETCS B M3YyYEHUH U TIIATEIbHOW MpPOpabOTKE CTYIEHTOM
y4eOHOTO Marepuana TUCHHUIUIMHBI C YY4eTOM Y4YeOHHKOB, JIEKIIMOHHBIX, JIA0OPATOPHBIX H
MPAKTUYECKUX 3aHSATUHN, CTPYIIUPOBAHHOTO B BI/I€ KOHTPIBHBIX BOIIPOCOB.

Ha 3ader mo kypcy cTymeHT o0O0s3aH TPEIOCTaBUTH TOJTHBIA KOHCHEKT JIEKIIUH,
o opMIIeHHbIE TAOOPATOPHBIE U MPAKTUYECKUE PAOOTHI.

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

[TonoxuTenbHbIE OLEHKH «3a4YT€HO» BBICTABIISIIOTCA, €CIM CTYJICHT YCBOWI Y4YEOHBIN
MaTepua, UCUEePIBIBAOIIE, IOTUYECKH, TPAMOTHO M3JI0KUB €ro, MOKa3ajl 3HAHMSI CHeUaIbHON
JUTEPaTyphl, HE JAOMYCKaJ CYIIECTBEHHBIX HETOYHOCTEH, a TaKXKe MPABUIHHO MPUMEHSLI
MOHSATAWHBIN anmnapar.

JocTixeHne moporoBoro ypoBHsi OCBOCHUSI KOMIIETEHIIUN — «3a4TEHOY MOCTIE MPABUIIbHBIX
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCOB OT MPENOoAaBaTes Mo H3y4aeMoMy Kypcy.

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

— «HE 3auTeHO» O0y4YaroUuiicsi MMEEeT HE BBINOJHEHHbIE JabopaTopHble padoThI,
JEMOHCTPHUPYET MOPOTrOBbIil YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUN: B X0JI¢ KOHTPOJIBbHBIX
MEPOTIPUSTHI JOMYCKAIOTCS OIMIMOKHU, MPOSIBISIETCS OTCYTCTBHE OTIEIbHBIX 3HAHUW, YMEHUH,
HABBIKOB, OOYYarOIIMIiCSA WCIBITHIBACT 3HAUYUTEIbHBIC 3aTPyJHEHUS TpU ONEPUPOBAHUU
3HAHUSIMU U YMECHUSIMU.

PGSYJ'II)TaTI)I 3a4yeTa OOBABIISIOTCS CTYACHTY MOCJIC OKOHYAaHUA €ro OTBETA B JICHb CAA4YU.



