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HCKOIAeMBbIX
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PaGouass mporpamma coctasieHa Ha ocuose PI'OC BO - cneumanureT 0
cnermanpaoctn 21.05.04 Topuoe meno (npruka3 MusoGpuayku Pocenn ot 12.08.2020 r. Ne 987)

PaGouast mporpaMma paccMOTpeHa 1 000peHa Ha 3aceaHuH kadenpsr ['eonoru,
MapKILEH/IePCKOro Jesa U 000ralleHns MONE3HbIX HCKOMACMbIX

27.02.2025, nportokosn Ne 4 /f;
3aB. kadeapoi V. A. T'puiuun

[

PaGouasi mporpaMmma 0/100peHa METOAMYECKOH KOMHUCCHEH UruT

07.02.2025 r. nmpoToxon Ne 4 it

Mpencemarens /- — U.A. TTeiTanes
PaGoyast mporpamMmMa COCTaBlIeHa: M
npopeccop kadenpsl F'MIuOIIH, 1-p TexH. HayK H.H.Opexosa

//

Peuensent:
seayuuit cnenuamet OO0 «YpaIXxuMCepBrC) , KAH/L. TEXH. HayK

W B.II. I"ansimoB

4




JIner akTyanu3anuu padouyei nporpaMmsl

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

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

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

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

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

[Iporokon ot 20 . Ne

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

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

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

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

[Iporokom ot 20 . Ne

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

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

[Iporokom ot 20 . Ne

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

dbopMupoBaHHE W 3aKperyieHHe 3HaHUI 00 JTamax MNPOMBIIIIEHHOIO OCBOEHUS
MECTOPOKICHHM; O METOJaX H3YyYeHHUs 3JEMEHTHOIO M MHUHEpPaJOrH4ecKOro cocTaBa PYIbL,
CBOMCTB MHHEpAIbHBIX YaCTHUI, (PPAKIIMOHHBIX XAPAKTEPUCTUK MPOJTYKTOB, TEXHOJIOTUYECKUX
XapaKTepUCTHK MPUOOPOB U CXEM; O CTaAMSIX M OINepalusX HCCICIOBAHUS IOJIE3HBIX
HCKOIMAEMBbIX Ha 000raTUMOCTb.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Huctumumua VMccnenoBanue pya Ha 00OraTUMOCTh BXOJIUT B 4acTh Y4eOHOTO IJIaHa
dhopMUpyEeMyI0 YYaCTHHKAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM MPOTPAMMEI.

Jis  u3ydeHWs ~ JAMCHMIUIMHBI ~ HEOOXOMUMBI  3HaHWS  (YMEHUS, BIAJCHUsN),
c(hOpMHUPOBAaHHBIC B PE3YIbTaTE U3YUCHUSI TUCIUIUINH/ MPAKTHK:

OCHOBBI HAyYHBIX UCCIIECIOBAHUI

BcnoMorarenbHbIE TPOLIECCHI

['paBUTAIIMOHHBINA METO 00OTAIICHUS

Mertposorusi, cTaHIapTU3ALMS U CepTU]HUKAIINS B TOPHOM JIENIe

PanmonansHOE UCTIOJIb30BaHUE BOJAHBIX PECYPCOB

Hpobnenue, n3MeapYeHUE U TPOXOUCHUE

®dusnuecKue METOIbl U3YUYECHHS TIOJIE3HBIX MCKOMIAEMBbIX

Xumus GI0TOpeareHToB

XUMUS
duzuka
I'eonorus

3HaHus (YMEHUs, BJIaJICHUs), IOJyYEHHbIE IPU U3YUYE€HUU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JJIs U3YYCHHS JTUCIUTUTAH/TIPAKTUK:

[TonroroBka k cade u ciada rocyJapCTBEHHOTO 3K3aMeHa

[TpousBoacTBEHHAs - MPEAIUIUIOMHAs MPaKTUKa

KoHTpOb TEXHOIOTHYECKHUX MPOLIECCOB 00O allIeHHS

[TpoexTupoBanue 0boraTuTenbHbIX GadpHuK

BuyTtpudaOpuuHblil TpaHCIOPT U COOPYKEHUS

CriennanbHble 1 KOMOWHUPOBaHHbBIE METOIb 00O AllICHUS

3 Komnerenuuu odyyaromerocsi, popmupyemMsbie B pe3yabTaTe 0CBOCHH

AUCHUILIMHBI (MOLYJIS1) M IJIAHMPYEMblIe pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus nucuuIuinebl (Moaynst) «VccnenoBanue pya Ha
000raTUMOCTb» 00yUaIOLIUIICs T0JIKEH 001a1aTh CAEAYIOUMMU KOMIIETEHLIUSAMU:

Kon unaukaropa

I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[TIK-1 CriocobeH caMOoCTOsTETbHO OPTaHU30BBIBATh M MMPOBOJIUTHh HAYYHO- HCCIIEIOBATEIHCKUE
paboTHI B 00JIACTH MOJATOTOBKH K O0OTAIEHUIO U TepepabOTKH MUHEPATHHOTO U TEXHOTEHHOTO

CBIPBSI

IK-1.1 [TpoBOIUT mMaTEeHTHbIE HCCIEAOBaHUS, OOpabOTKY M aHalU3 Hay4YHO-
TEXHUYECKON MH(OPMAIMK U Pe3yJIbTaTOB HCCIIeI0BaHUN

I1K-1.2 PykoBoauT rpynmoil paOOTHUKOB HpPU HCCIEIOBAHUM CaMOCTOSATEIBHBIX
TEeM

I1K-1.3 CocraBnsier M 3allMIIaeT OTYEThl M perjaMeHTbl MO pe3yjibTaTram

J'Ia60paTOpHLIX W MMPOMBIIIJICHHBIX HUCIBITAaHUN




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

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 71,5 akaj. 4acos:
— aynutopHas — 70 akaj. 4acos;
— BHeayauTopHas — 1,5 akaj. 4acos;

— camocTosTenbHas pabora — 108,5 akaj. yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas g =
KOHTaKTHas paboTa E z dopma TeKyIero
o =
B B aKaJ. yacax 3] Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) == . P Kox
g 3 © | caMOCTOSITENbHON | yCIIeBaeMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerenyu
O g g paboThI MIPOMEKYTOUHOM
Tex mal. | mpaxT. 'S aTTeCTalnuu
3aH. 3aH. | U &
1. 1.M3yueHue CBOMCTB U cOCTaBa
pPyA
IToaroroBka k
JIEKIHH.
ITonroroBka
KOHCTIEKTa.
1.1 Dransl NPOMBIIIEHHOTO
o ITogroroBka k IIpoBepka
OCBOGHHST MECTOPOKICHUH. TIK-1.1, TIK-
6 20 21 cnave KOHCIICKTOB.
Cramun uccienoBaHus Py . N 1.2, IIK-1.3
nabopaTopHOi VYceTHblit onpoc.
Ha 000raTHMOCTb
pabots! 1
IToaroroBka k
nabopaTopHO
pa6ore 1.
IToaroroBka k
1.2 ®usnuko-MexaHUIeCcKue
CBOICTBa Py U MPOJYKTOB JICKIUH. Tposepia
pYy. Pony IToaroroska KOHCIIEKTOB, TIK-1.1, TIK-
oboramenus. OT60p npoo, 10 8 10,6
KOHCIIEKTA. pacdeTos. 1.2, TIK-1.3
MOJrOTOBKA MPOO K
Boimonnenue IIposepka perienust
HCCIIeI0BAHUAM
3amad.
IToaroroBka k
JICKIIHH.
1.3 Metonpl uzy4yeHus IToxroroska IIposepka
3JIEMEHTHOTO, KOHCIIEKTA. KOHCIICKTOB,
MHUHEPaJIbHOT'O COCTaBa Pyl IoxnroroBka pacueToB K-1.1. TIK
Y TEXHOJIOTUIECKHE 17 9 cnaye j1abo- pe3ypTa-ToB 12 HIZ 13
HCCIIEIOBAHUS patopHoii paboTsl | JabopaTopHOil 1 - '
000raTUMOCTH IOJIE3HBIX MPAaKTUYECKON
HCKOIAeMBbIX IMonroroBka k pabor.
n1abopaTop-HOH
pabote 2
Hroro no paspeny 14 37 40,6
2. 2.TexHonorn4ueckue
HCCIIeIOBaHUS Ha 000raTUMOCTh
2.1 CenapaunoHHbIE IToaroroBka k IIpoBepka MK-1.1. TIK
XapaKTEePUCTHKU (KPUBbIE 10 2 6 JIEKLUHU. KOHCIIEKTOB, 12 HI’< 13
pas3zierneHus). IToxgroroska pacueros. - ’




M3MeHYnBOCTh

XapaKTePUCTHK PY/I. KOHCIIEKTA.
ITpoBepka penieHus
VYcepennenue pyn u Brimonuenne sazau
yIpaBJIeHHE KaYeCTBOM 3a/1a4. )
MPOTYKIUH.
IToaroroBka
KOHCIICKTA. ITpoBepka
2.2 HccnenoBanus IToaroroska K KOHCIIEKTOB,
oboraTuMocCTH pyn 1ab0PaTOPHBIM pacyeToB u
I1K-1.1, TIK-
MarHUTHBEIMH U 4 5 6 paboram 3. pe3yJIbTaToB 1.2. [IK-1.3
TPaBUTAIIIOHHBIMH [Moaroroska k n1abopaTOpHO U - '
METOIaMHU craye MPAaKTUIECKOM
10 11a00paTOPHBIX pabor.
pabort 3.
ITogroroBka k
[Iposepka
JICKITHH. KOHCIIEKTOB
2.3 HccnenoBanus Ha [ToaroroBka ’ IK-1.1, TIK-
. 4 10 pacyeros.
oboraTuMoCTh QuoTarmei KOHCIICKTA. 1.2, TIK-1.3
IIpoBepka perienus
Brinonnenue
3a1a4
3a/1a4.
HUroro no pazzaerny 10 5 22
3. 3.Pa3paboTka TeXHOJIOTHH
o0OorarieHus
IToaroroBka k
3.1 Beibop ﬁexunn ITpoBepka
TEXHOJIOTHYECKUX PEIICHUIH ’ KOHCIIEKTOB
CHHTE3 CXEMBI a3/:l[)eneHm 7 2 22 Tonroroska acyeToB ’ TIK-1.1, TTR-
P i KOHCIIEKTA. P ) 1.2, IIK-1.3
MOJTYTIPOMBIIUICHHBIE U [TpoBepka perieHus
Brinonaenue
MPOMBIILICHHbBIC UCTIBITAHUS 3a7ad4.
3a/1a4.
10 0
OBEpKa
IlogroroBka Kk PoBep
KOHCIIEKTOB,
3.2 Ouuenka pe3yJILTaToB JICKLIHH. aCYETOB
' pesy ToaroToska p : TK-1.1, TTIK-
HCCIICIOBAHUH. 2 20 ITpoBepka perieHus
KOHCIICKTA. 1.2, [IK-1.3
O¢opmiteHHEe 0TYETOB. 3a7a4.
Brinonnenue .
ITuceMmenHbBII
3a/1a4.
orpoc.
HUroro mo pazneny 4 459
Uroro 3a cemectp 28 42 104,6 3au€r
Uroro o gucuumiiiae 28 42 108,5 3a4eT

5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

1. Ucnionp3oBanme B y4eOHOM MpoIecce yueOHbIX (DHIIBMOB.
2. YacTb 3aHATHNA JICKIMOHHOTO THUIIA MPOBOMSTCS C HUCHOJIb30BAHUEM IPE3CHTAIUU,
BBIITOJTHEHHBIX C MOMOIIBIO MPOrPaMMHOTO mpoaykTa Power Point.
3. BoInojHeHHE pacyeToB C HCIOJIB30BAaHHEM IMPOrpaMMHOro mpoaykra Microsoft

EXEL.

4. Vlcrionb30BaHKe METO/1a IPOOJEMHOIO U3JIOKEHHS MaTepHana, Kak JEKTOpOM, TaK U

CTYJICHTOM.

5. CamocrosiTenbHOE UTEHUE CTyACHTaMu Y4eOHOH,

y4e0HO-METOIMUECKOU U

CHpElBO‘lHOfI JIMTCPATYpbl U TMOCIICAYIOIIHC CB060,I[HBIC AUCKYCCHU II0 OCBOCHHOMY HUMH

Marcpualy.

6. OHpOCBI B UHTCPAKTUBHOM PCIKUME.

7. JlomamiHue 3agaHus.




6 YueOHO-MeTOqMYECKOE 0OOecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YaroImmXxcst

[IpencrapieHo B mpuiokeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B TPUIOKEHUU 2.

8 YuebOHo-MeToquUecKoe U MHPOPMALHOHHOE O0ecTieYeHUe TN CHUTIIMHBI

a) OcHoBHas JIMTEpaTypa:

1.Camoiinnk B. MccnenoBanns mone3HbIX HCKOMMAEMBIX HA 000oraTUMOCTh. — Litres, 2023.
HccaenoBanus m0JIE3HBIX MCKOITAEMBIX Ha o0oratuMocTs - Google Books

2. MccrnenoBanus MOJE3HBIX MCKOMAEMBIX Ha 000raTtuMocTh: [yueb. mocoome] / B. T
Cawmoitnuk. — lonenk: JJonHTY, 2018. -190 ¢
ile:///C:/Users/User/Documents/YunTaembie%20Kypcbl/MPHa0/2018%20r.%20%20issledovaniy

3. ApnoxuH, B.M. OcHOBBI 00OTaIlIeHHS MOJE3HBIX HCKOMAEMBbIX © YUeOHUK : B 2 ToMax /

B.M. ABnoxun. — 4-e u3n., crep. — Mocksa . ['opHas kHura, [0. 1.]. — Tom 2 : TexHonoruu
oborarmeHus moyie3Hbx uckonaembix — 2017. — 312 c. — ISBN 978-5-98672-465-2. — Tekcer :
snekTpouusi  // JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. - — URL:

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

4. ®denotos, K. B.IIpoektrpoBanue oboratutesibHbIX Gadpuk : yueouuk / K. B. ®enoTos,
H. . Huxonsckas ; pea. coert : JI. A. Ilyukos (mipen.) u ap. - M. : T'opnas kaura, 2012. - 534 c. :
ui., cxeMbl, Tabn. - (OOoramieHue mose3HbIX Hckomaembix). - ISBN 978-5-98672-282-5.
(bubanorexa MI'TY 622.7 @ 342)

0) lono/iHUTeILHAS JIUTEpPaTypa:

1. Ko3un B.3. HUccnenoBanue pya Ha 000raTUMOCTh. Y4. mocoOue. Ypai. Toc. TOPHBIM
yH-T — ExarepunOypr: U3xa.-so YITYVY, 2008

2. Murpodanos C.M., Bbapckuit JL.A., Campeirun B.J[. HccrenoBanue mnose3HbIX
HCKOTIaeMbIX Ha oboratuMocth. M.: Henpa, 1974. - 352 c.

3. TexHuyeckas OIEHKAa MHHEPAJbHOTO ChIpbsi. OnpoOoBaHHE MECTOPOXKACHUH.
Xapakrepuctuka ceipbsi: CripaBounuk /mof pen. [1.E. Ocranenko. M.: Henpa, 1990. -272 c.

4. TexHonoruyeckass OLIEHKa MMHEPAJIbHOIO ChIpbs. MeTOoAbl HCCIIeAOBaHUS:
Crpasounuk / [Tox. Pex. I1.E. Ocranenko. M.: Henpa, 1991. 280 c.

B) MeTonnyeckne yKa3anus:

1. OpexoBa H.H. T'opnmoBa O.E., ®aneeBa H.B. “OcHOBBI Hay4HBIX HCCICIOBAHHI U
UCCIIEIOBaHNE pPyA Ha o00oraTUMoCTh (MpakTukym).- Marautoropck: MITY, 2020.
https://newlms.magtu.ru/course/view.php?id=75773

2. ®aneeBa H.B. Meroanyeckue ykazaHusi K KOHTPOJbHOM paboTe MO AMCUUIUIMHE

«["opHOe 11en10 1 OKpyKaroIas cpeaa» s cryneHToB crenuanbHocti 130405. Marauroropcek:
MI'TY,2012.- 18 c.

r) IIporpammuoe odecnieuenne u MHTEpHET-pecypcebl:
https://e.lanbook.com/book/111337 Asnoxun, B.M. OcHOBBI 000TaIeHHs TOIE3HBIX
HCKOITAaeMbIX : yu4eOHUK : B 2 Tomax / B.M. Apnoxun. — 4-e u3., crep. — Mocksa : ['opHas
kHHTa, [0. T.]. — ToM 2 : TexHOJIO-THH 00O0TallCHHUS MOJIE3HBIX HCKOomaeMbix — 2017, —
312 c. — ISBN 978-5-98672-465-2. — TekcT : a5eKTpoHHbIH // JIaHb : 3IIeKTpOHHO-
OMOIMOTEYHAs CHCTEMa

IIporpamMmmHoe o0ecnieueHune

HaunmeHoBaHme .
o No norosopa Cpok AeicTBUS TUIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHO
Professional



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
https://e.lanbook.com/book/111337%204
https://e.lanbook.com/book/111337%204
https://newlms.magtu.ru/course/view.php?id=75773
https://e.lanbook.com/book/111337

7Zip cB0OOIHO pactpocTpansemoe [10 OeccpouHo

STATISTICA 8.6 |K-139-08 ot 22.12.2008 0eccpouHo

IIporpammoe
obecrneueHue s
aHaiu3a
MHUKPOCTPYKTYPBI
IIOBEPXHOCTHU
TBCPABIX TCJI

K-76-14 ot 17.11.2014 0eccpovHO

HpO(l)CCCHOHaJILHLIe 0a3bl JaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMbI

Hazsanwme kypca CchlIIKa
Hanwonanbuas .
UH(OPMAIMOHHO-aHATUTHIECKAS URL: . . .

N https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuil HHIEKC
®denepaabHOe roCcyJapCTBEHHOE
OIOKETHOE yupexaenue | URL: http://www1.fips.ru/
«DenepabHbIN WHCTUTYT

DNEKTPOHHBIE pecypchl OUOIUOTEKU

MITY 1. LI Hocosa https://host.megaprolib.net/MP0109/Web

Poccuiickasa l'ocynapcrBenHas

Subotexa. Karatorn https://www.rsl.ru/ru/4readers/catalogues/

9 MaTtepuajJbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHHEe AUCIUIINHBI BKIIOYAET:

CrienuanpHble OMEILEHHS I TPOBEACHUS 3aHATUHN JIEKLIMOHHOTO TUIIA:

Jlexuuonnas ayautopus 104 -MynbTumenuitHble CpeicTBA XpaHEHUs, IIepejauu 1
MPEJCTaBICHNUS HH(POPMALIUH.

[Tomermienus nis camocrosTeabHOM padoTsl: KoMmbroTepHslii kiace -IlepconanbHble
koMmbroTepsl ¢ maketom MS Office, Beixomom B IHTEpHET 1 € JOCTYIIOM B DIICKTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTeIbHYIO Cpely YHUBepcuTeTa: YuTanbHble 3a71bl OMOIHOTEKH
- Ilepconanbubie kommbloTepsl ¢ maketom MS Office, Beixonom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO Cpelly YHUBEPCUTETA.

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus: koMH.030, 9, IlIkads! a1 XpaHeHUs: y4eOHO-METOANYECKOM;
JOKYMEHTAIIH, y4eOHOro 000py/10BaHUs U Y4€OHO-HATJISIHBIX TTOCOOMA.

07A - Crnecaproe o0opyaoBaHueE.

Jlaboparopus oboraiieHus: moJae3HbIX uckonaembix 013
. @roTarMoOHHBIE JIA0OPATOPHBIE MALTHBI
. KoHneHTpanmonHslii cTon
. MarHuTHBI cenaparop
. YcranoBka OecrieHHOH (hioTanuu
. BunTOBOI cenaparop
. Becnl
. pH-meTp
. bunoKynspHBIE TyTIBI
JlaGopatopus 9 - Ananuzarop uzoOpaxenust Munepan C-7

031N LN KW~
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[Tpunoxenue 1
6 YueOHO-MeTOAHYECKOe o0ecleyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4a0IIMXCS

[To mucummmmne «VccnenoBanue pya Ha 000raTUMOCTB) MPEAYCMOTPEHA ayAUTOpHAs U
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuXxcs.

AynuTopHas — caMoOCTOsITeNbHas  pabdoTa  CTY[JCHTOB  IIpPEIIoJiaracT  IPOBEICHHUEC
UCCJICOBAaHUI 10 TEeMe, COOTBETCTBYIOIEH HampaBieHHOCTH «OOoraiieHne TOJIe3HbIX
MCKOITaeMBIX», [IOCTAHOBKY ¥ IIPOBEJICHUE IKCIIEPHMEHTA Ha JTa0OPATOPHBIX 3aHSITHUSIX, IIOUCK U
aHanu3 HHPopMauu, 06pabOTKY MOITYYEHHBIX 3KCIIEPUMEHTAIBHBIX JAHHBIX U PACUETHI.

Tema 1. BBegenue. Ot1aribl IPOMBIIIEHHOTO OCBOEHUSI MECTOPOKAeHUI. CTaluu UCCIIEOBAHUS
pya Ha 060raTUMOCTb.
YcTHBIM onpoc.

1. [ns yero nenaroTcs MCCIEAOBaHUS HA 00OTaTUMOCTb.

2. Ha ocHOBaHNH Yero cocTaBIIIeTC TEXHOIOTHISCKUH PEriIaMCHT.

3. Yo BKIItOUaET B ce0sl TEXHOJIOTMUECKUN PETIIaMEeHT.

Tema 2. ®u3nKo-MexaHUUECKHUE CBOICTBA Pyl U MPOAYKTOB oborarienus. OToéop mpoo,
MOJITOTOBKA MPO0 K MCCIICAOBAHUSIM
Temamuxka nadopamopuvix padom
1. CocraBiieHre NPUHIUIUATBHBIX CXEM COKpAIICHUs MTPOOBI pyAbl 10 TpeOyeMoun
MAacCCBI.

Tema 3. MeTo/1bl H3y4€HUS 3JIEMEHTHOI'0, MUHEPAJIBHOI'O COCTaBA PYA U
TEXHOJIOTUIECKHE MCCIIEIOBAHUS 000TaTUMOCTH TIOJIE3HBIX UCKOTIAeMbIX
Temamuka nabopamopuvix padom

2. OOpaboTka H300paxeHUs1 - MUKPOCKOITMUEKOTO CHUMKA nutH(da.

Tema 4. CenapalinoHHbIE XapaKTEPUCTUKU (KPUBBIE pa3esiCHuUs)

Temamuka nabopamopuvix padom

Omnpenenenue u3MenbyaeMocTH pybl. [loctpoenne rpadukoB KHHETUKH U3MEIbYEHUS
Omnpenenenne packpbIBa€MOCTH MUHEPAIOB. [locTpoeHne 3aBUCUMOCTEN PACKPBITUS MUHEPAJIOB
OT MPOJOJIKUTEIbHOCTH U3MEbYEHHUS PYIbL.

3aoauu ona npomeHcymouno20 KOHmpoJsa

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

®pakuus Hepynnas Cpoctkn Pynnas
v, % 50,4 44,3 5,3
BSn, % Oa39 0137 8,30

Omnpenenure K03 HUIHUEHT paCKPhIBAEMOCTH KaCCUTEPUTA U KATETOPHUIO MO PACKPHIBAEMOCTH
PYIBL

Tewma 5. UccnenoBanus Ha 060raTUMOCTh MAaTHUTHBIMU Y TPABUTAIIMOHHBIMUA MeToAamMu. O0tiast
CTPYKTypa cxeM obOoramieHus. 3aMKHYTHIE OIBITHI.
Temamuka nabopamopuvix padom
1. HcnbITaHue MoJIe3HBIX UCKOMAEMBIX Ha 000raTUMOCTh TPaBUTALIMOHHBIMU
MeToaamu oboramenus. [locTpoeHne u aHaau3 KpUBBIX 000TaTHMOCTH.
OrnpezenieHne TEOPETUUECKH BO3MOXKHBIX PE3YJIbTATOB IPABUTAIIMOHHOTO
oboratieHus pyapl.
2. HcnplTanust 000raTUMOCTH IOJIE3HBIX UCKOIMAEMbIX MAarHUTHBIMH METOIAMU.



Tema 6. MccnenoBanus Ha 00oraTUMOCTh (hiioranueil. I3MeHYHBOCTh XapaKTEPUCTUK PYII.
YcpenHenue pyj U yrpaBlieHHEe Ka4eCTBOM MPOAYKIIUU
Temamuka nabopamopuvix padom

3. BemmonHeHue GroTalMoHHBIX ONBITOB MO MPHUHITUITY HEMTPEPBIBHOTO MPOIIECCa.

4, WcnrpiTanus O6OI‘aTI/IMOCTI/I TIOJIC3HBIX UCKOITaEMbIX (bHOTaI_II/IOHHbIMI/I METOAaMH

Tema 7. BeiOop TexHOIOTHYECKO# cxeMbl pasaeneHus. [IpoBeaeHne norynpoMBIIIICHHBIX U
IPOMBIIIJICHHBIX UCIIBITAHUH.
3agayuu A1 NPOMEKYTOYHOI0 KOHTPOJISI

3aauu U1l IPOMEKYTOYHOI'O KOHTPOJIS

2. Paccuuraiite 3 (peKTUBHOCTD MIPU3HAKA pa3AeTeHus Dp U MOKa3aTeNb IPU3HAKA Pa3AeICHUS 110
KPUBBIM 000TaTUMOCTH, UCIIOJIB3YS CIEAYIOUINE PE3YIbTATHI.

s pyasl, moka3aTesb KOHTPACTHOCTH KOTOPOil paBeH 1,12, onpeneneH cneayomui
(paKMOHHBII COCTaB MO Pa3AEIUTENILHOMY IPU3HAKY

Howmep ['panuna ¢paxmuit no senmmunne | Cj, % Yo , %0
dpakuy | pa3IeTUTeILHOTO MPU3HAKA
oT 110

1 0 200 0,2 30,0
2 200 600 0,6 30,0
3 600 1000 45 10,0
4 1000 1800 9,2 20,0
5 >1800 15,3 10,0

3. [IpouzBogutensHOCTh Ppadbpuku — 100001/cyT. Ha dhaGpuke momydaror 2 KOHIIEHTpaTa.
CBUHIIOBBII € coiepxkaHueM B HEM cBUHLA — 55%, inHKa — 5%; IpU U3BIICYEHUH B HETO CBUHIA —
85%; LluakoBEIi ¢ conepkanreM B HEM 1TuHKa — 50%, cBuHIA — 1%; py U3BJICUEHUN B HETO
uHka — 80%. Pyna umeer coneprkanue: ceunua — 1%, nunka — 1,5%. OnpenenuTs notepy CBUHIA
C XBOCTaMH.

4. Macca nipoOsI pyzas! 1000 kr, pazmep makcumanbHoro kycka 50 mm, o =2, K =0,1. coctaBbTe
CXEMY pa3JIeJIKu MPOOBbI.

5. Pacxon cobupatens no rexHonorudeckoit cxeme — 100 r/t. HaBecka pyast — 100 rp. Kaxoe
KOJIMYECTBO peareHTa (MJ1) Hy)KHO J03MPOBaTh B mpoiiecc, eciii kKoHmerTparus — 0,1 % ?

6. Boinonnen cutoBoit ananu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [lonydeHns! BeIxoaa, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEPUCTUKH KPYITHOCTH.

Tema 8. Ouenka pe3ynbTaroB ucciaeaoBanuil. OpopMieHHe OTUETOB.
[InceMenHbIi onpoc
1.IIpaBuna odpopMiIeHHS] pUCYHKOB.
2.IIpaBusna opopMIIEHHS CCBIJIOK.
3.IlpaBwiia odopmiieHHE TaOIHII.
4.Ctpyxrypa oryera o 'OCT.



[Tpunoxenue 2

7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAMHU
[TpoMexyTodHast aTTeCTAIMS UMEET IIENIbI0 ONPEICIIUTh CTETICHD IOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJbTATOB O0YUCHHS 110 KaXI0W JUCIUTIIIHE
(MOIyITIO) 32 OTIpEeIeICHHBIN Mepruo 00yUeHHUs (CEMECTP) U TTPOBOJIUTCS B (popME TECTUPOBAHUS U 3alTUTHI IPAKTUIECKUX 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 npo6, 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?

VYpaBHeHUE KUHETUKU (PIroTaIuu.

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 uccieoBaHus GIOTUPYEMOCTH MUHEPATIOB 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?

®DaxTophl, ONpeAeAonre BEIOOp cXxeMbl (IIOTAl[M MUHEPAJIOB U3 PYII.

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 0ornpoca
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 (PIIOTALIMU MUHEPATHHOTO CHIPBSI.
34.  Kakoe cBOWCTBO MUHEPAJIOB Ha3bIBaeTCs (DIOTUPYEMOCTHIO?
35.  Knaccuduxanust MUHEpaIoB 10 (IOTHPYEMOCTH.
36.  Jlist yero mpUMEHSIOT (JIOTAIIMOHHBIE peareHThl?
37. OcHoBHbIE 337auH, pelaeMble Mpu U3y4eHUU (GIOTUPYEMOCTH 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
packpelBaeMOocTH  MuHepaioB.  IlocTpoeHne  3aBHCHMOCTEH  PAacKphITUS ~ MHUHEpPAlIoOB  OT
MPOAOIDKUTETFHOCTH NU3METBUSHHSI PY/IBI.
3. UccnenoBanue o00raTUMOCTU Pyl B KPYHMHOKYCKOBOM BHJE. PacueT mokasarens KOHTPaCTHOCTH
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 AJ8 NPOMEKYTOYHOT0 KOHTPOJIS

Omnpexpenurte, NPUTOAHO JIU ypaBHeHUe ToBapoBa JUIsi ONMCAHUS KWHETHKH M3MEIbYEHHUs pynabl | 1o
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 TpapUUECKUM 3aBUCUMOCTSIM OIpENeNsieM BpeMs, HeoOXOIuMOoe sl U3MEIIbYCHHUS
pyael B I u II cragusx or xpymHoctu 15 % ximacca -0,074+0 mm no 50 % u or 50 mo 90 %
COOTBETCTBEHHO3a/1a4uM JIJIsl IPOMEKYTOYHOT'O KOHTPOJIS

1. ITpousBoautensHOCTh hadpuxu 10000T/cyT. dabpuka nepepabarbiBaeT pyay, HOCTYMNAKOUIYIO ¢ 2-X
pynHukoB: 1-i1 ¢ comepkanuem 1% u o0BEM mepepaboTku coctaBisier 20% ot obmero; 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 nomyuaroT 2 xKoHIeHTpaTa. [leckoBslif ¢ conepkanueM B HEM menu — 20% u mMaccoit —
1001/cyt. 1llnamoBslii ¢ cogepxanuem B HEM menu — 15% u macco 2001/cyt. dabpuka nepepadaTsiBaeT
pyny c coaepxkanueM 1% u umeer npousBoautTenbHOCTh — 10000T/cyT. Onpenenuts CKOIBKO TOHH
MeTaJljia BBIIJIaBAT Ha METAJUTyprU4eCKOM 3aBOJIE U3 KOHIIEHTpaTa.

3agaum 118 NPOMEKYTOYHOI0 KOHTPOJISI

1. TlpousBoautensHOCTh (habpuxu 10000T/cyT. @abpuka nepepadarbiBaeT pydy, MOCTYHNAIOUIYIO C 2-X
pynHukoB: 1-ii ¢ comepxkanueM 1% u o0BEM mepepaboTrku coctaBisier 20% oT obmero; 2-it ¢
conepxanueM 1,5% u 06bém niepepadoTku 80% ot obmrero. [lomydaroT 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 Maccor —
100t1/cyr. IllnmamoBblii ¢ copepkanueM B HEM Meu — 15% u macco 2001/cyT. @abpuka nepepadaTbiBaeT
pyay ¢ coxepkanuem 1% u umeer mpousBogutenbHOCTh — 100001/cyT. Onpenenuth CKOJIBKO TOHH
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UHMKATOpa KOMIIETEHIIUHA
MeTaJljia BBIIJIABAT Ha METAJUTypPTrUYeCKOM 3aBOJIE U3 KOHIICHTpaTa.
1. BrinonHeH akTUBHBIN SkcniepuMeHT tuna [1dD N=2° 110 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 €€ TIOMOIIBIO ONPEAETUThH ONTUMAIBHBINA PeareHTHBINA PEXUM (PIOTALIMOHHOTO MPOIIECcCa, UCTIOIb3Ys
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 MPOMEKYTOYHOT0 KOHTPOJIsI

OTYETHl W perjaMeHThl IO
pe3ysibTaTam J1abopaTopHbIX U
MIPOMBIIIICHHBIX UCITBITAHUH

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

®  IpaBUTAIMOHHBIE (IUIOTHOCTD);

¢  MarHuTHble (MarHuTHas BOCHPUHUMYHMBOCTb, MAarHMTHAs KECTKOCTb - KOIPLUMTUBHAs CHJIA IS
(beppOMarHUTHBIX MUHEPAJIOB, OCTATOYHBI MarHETU3M);

®  JJIeKTpUYECKHE  (RJIEKTPONPOBOIHOCTb,  AMDJICKTPUUECKas  IPOHUIAEMOCTb,  KOHTAKTHAs
JIEKTpHU3alUs - TPHOO03TIEKTPU3AIMSL, TOTYITPOBOIHUKOBBIE CBOMCTBA);
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e  MexaHuyeckue (TBEpIOCTb, XPYIKOCTb, YIPYrOCTh M IUIACTUYHOCTH, HCIONb3yEMbIE MpU
M30MpaTeILHOM JAPOOJICHUH U U3METBUCHHH ),

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

e  JIIOMHHECIICHTHBIE (poToNOMHUHECIIEHTHBIE, PEHTTEHOIIOMUHECIIEHTHBIE,
TEPMOJIIOMUHECIICHTHBIE);

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

e  copOumoHHbIE (a1cOPOLIMOHHBIE, HOHOOOMEHHBIC);

TepMHUUYECKUE (TEIJIOBbIE XapaKTePUCTUKH, TOBEJACHNUE MTPH HAIPEBAHUN );

XUMHYECKHE (PacTBOPUMOCTH B Pa3IMYHBIX peareHTax, peakiMoHHas CIOCOOHOCTH);
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%, unHKa — 5%; Mpu U3BJICYCHUH B HETO CBUHIIA — 85%; LIMHKOBBII 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 mipo6s1 pyast 1000 kr, pasmep makcuManbHoro 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

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

2. HcnpiTanns 060raTUMOCTH MOJIE3HBIX UCKOMIAEMBIX MATHUTHBIMH METO/IaMHU.

3. BrinonHenue ¢haoTalMOHHBIX OMBITOB MO MIPUHITUITY HETPEPBIBHOTO MpoIlecca.

4. HcnpiTanus 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX (hJIOTAIMOHHBIMH METOIaMU

5. HcnpiTanne MONE3HBIX HCKOMAEMBIX Ha O0OTaTUMOCTh TPAaBUTAIMOHHBIMH  METOJIaMHU

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

6. HcnpiTanns 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX MATHUTHBIMUA METOJIAMHU.

1. BrimonHenue ¢ha0TalMOHHBIX OMBITOB IO MIPUHITUITY HETIPEPBIBHOTO MpOIecca.

8. WcnpiTanus 060raTUMOCTH MOJIE3HBIX UCKOMAEMBIX (hJI0TAIMOHHBIMU METOIaMU




Ilepeuens 6onpocos Kk 3auemy:
1. Tlo kakoit dopmyse onpenensercs KodhGUIMEeHT H3METbYaeMOCTH?
2. Tlpu cocTaBieHUHN TEXHOJIOTUYECKON CXeMbl KAKUMH TPUHIUIIAMHU CIICAYET

PYKOBOJCTBOBAThCA?

Kak onpenensroT chirmydecTs MaTepuana’?

Yem xapakTepu3yeTcs CryuiaeMoCThb MyJIbIIbI?

Urto Takoe cernapanuoHHasi XapaKTepUCTUKA?

Ha pa3znuunu B Kakux pa3aenseMbIX CBOMCTBaX OCHOBaH (hI0TAalMOHHBIA METO/]

oOoramieHus?

[Tpunun Yeuorra?

Pasmep paximy MuHEpabHBIX YacTHIL?

Kak u3mensieTcst HeuieabHas cenapalroHHas XapakTepucTuka’?

10. Kak ¢ yBenuueHneM KpyTH3HBI CETIapalliOHHON XapaKTePUCTHKH CXEMbI MEHSETCS
coJiep;KaHue MOJIE3HOT0 KOMIIOHEHTa B KOHLIEHTpaTe?

11. IlocTaHoBKa 3a7a4 MPOTHOZUPYIOMIETO PAcYeTa TEXHOIOTHYECKIX CXEM.

12. Metoauka SPI.

13. Meronuka ¢pupmbl «Amc-Hanmepey.

14. Metonuka nactutyta «MexaHoop».

15. Kakoe ¢usmueckoe CBOMCTBO pyAbl ONPEAEIAeTCS pa3iaBIuBaHUEM KycKa?

16. YpaBHeHHE KUHETHKH (IIOTAIIHH.

17. [1nsa kaxoii py/sl 1ienecooOpa3Ha KpyInHONOPIMOHHAS COPTUPOBKA HA YCIIOBHBIE COPTA,
BHYTPHCOPTOBOE YCPEIHEHNE B COPTOBOM CKIIAJIe-CMECHUTEJIE C TIOCIETYOIIEH
IIMXTOBKOM WU pa3/ieIbHON nepepaboTKoi copToB?

18. Uunexc uncroit padotel boHna.

19. TexHONIOTHYECKUI PETIIAMEHT.

20. TexHomoruveckas mpooa.

21. I'pa"nynomMeTpryuecKuil COCTaB PyIbl.

22. TexcTypa ¥ CTpYKTypa pyIbl.

23. DIeMeHTHBII COCTaB PYII.

24. MuHepaJIbHBIA COCTaB PY/I.

25. OU3UKO-MeXaHNYECKHUEe CBOMCTBA Py U IPOAYKTOB 00OTaIleHusl.

26. PaznenuTenpHble PU3HAKK YaCTHIL.

27. OpaklMOHHBIE XaPaKTEPUCTUKH.

28. CemnapallnOHHBIE XapaKTEPUCTUKH (KPUBBIE pa3eNeHHsI) MIIK BO3MOKHOCTH
000raTUTENbHBIX aMIapaToB U CXEM.

29. PackppITHEe MUHEpAIBHBIX (a3.

30. O61mas cTpykTypa cxeMm 00oramieHusl.

VcribITaHust OTAEBHBIX TEXHOJIOTHIECKHUX OTepaliiii 00orameHusl.

31. Bb160p TEXHOIOTHYECKOM CXEMBbI pa3ieeHuU .

32. I3MeHYHBOCTh XapaKTEPUCTUK PY/I.

33. YcpenHenue py ¥ yIpaBieHUE KaUeCTBOM MPOITYKIHH.

34. VcnipITaHus TEXHOJIOTHYECKUX CXEM.

35. [IpuMepsl TEXHOJIOTHUECKUX PETJIAMEHTOB.

36. O0BeM U cojiepKaHHUE PETIIAMEHTOB.

37. IIpuMep TEXHOJIOTUYECKOT0 perjaMeHTa nepepaboTKu reMaTuTO-MarHeTUTOBBIX PY/I.

38. ®parMeHT TEXHOJIOTHYECKOTO PErJIaMeHTa epepadOTKH METHO-IIMHKOBON PY/IBL.
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Memoouueckue pekomenoayuu 011 nOO20MOEKU K 3auemy

CryneHt nonyckaercs K 3aueTy npu noceuieHu 80% ek, BHIIOJHEHUH U 3alUTE BCEX
71a00paTOPHBIX U MPAKTHUYECKUX pabOT, IPEIyCMOTPEHHBIX IPOrPaMMOIA.

[ToaroroBka K 3a4eTy 3aKIIOYACTCS B U3YYCHUHU M TIIATEIbHON MPOpabOTKE CTYAEHTOM
yueOHOro Mmarepuajia JUCHUIUIMHBI C Y4YeTOM Y4eOHUKOB, JEKIMOHHBIX, J1a0OpaTOpHBIX U
IPAKTUYECKUX 3aHATUH, CTPYIIIMPOBAHHOI'O B BU/I€ KOHTPJIBHBIX BOIIPOCOB.

Ha 3auer mo Kkypcy CTyneHT o00si3aH NpPENOCTaBUTh IOJHBIA KOHCHEKT JICKLHUH,
odopmieHHbIe Ta00paTOPHBIE U PAKTUIECKUE paOOTHI.

3a4€T Mo Kypcy HpPOBOJUTCS B BHUJAE OTBETOB HAa IIATh KOHTPOJBHBIX BOIIPOCOB W3
IIPEJICTABICHHOIO BBIILIE IIEPEYHSI.

[TonoxkutenbHbIE OLIGHKH «3aYTEHO» BBICTABIISIIOTCS, €CIU CTYACHT YCBOWJ Y4eOHBIN
MaTepuai, UCUEPIbIBAOIIE, JIOTHYECKH, TPAMOTHO U3JI0’KUB €r0, [10Ka3ajl 3HaHUs CIIEUaIbHON
JUTEPaTyphl, HE JAOMYCKaJ CYIIECTBEHHbIX HETOYHOCTEH, a TAaKXe MPABUIBHO IPUMEHSII
MMOHATUIHBIN aIlapar.

JocTrxeHne moporoBoro ypoBHsi OCBOEHUSI KOMIIETEHUUN — «3a4TEHO» MOCIIE MPAaBUIIbHBIX
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCOB OT IIPENOAABATENS 110 U3Y4aeMOMY KypCy.

JlocTuxkeHne cpeTHero ypoBHs OCBOCHHSI KOMIIETEHIIHI — «3a4TEHO» 0e3 T0MOTHUTENbHBIX
BOITPOCOB.

— «HE 3auTeHO» O0y4YaroUuiicsi MMEET HE BBIIOJHEHHbIE JabopaTopHblEe padoThI,
JEMOHCTPHUPYET MOPOTrOBHIi YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN: B X0/I¢ KOHTPOJIbHBIX
MEPONPUITUNA JTOMYCKAIOTCSI OLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTJENbHBIX 3HAHUM, YMEHUH,
HABBIKOB, OOYYalOIIMICAd WCIBITHIBAET 3HAUYMUTEIbHBIC 3aTPYOHEHHsS] TPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSMHU.

PGSYJ'II)TaTI)I 3a4ueTa OOBABIISIOTCS CTYACHTY MOCJIC OKOHYAaHHA €ro OTBETA B ICHb CAAYU.



