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PaGouyas nporpaMma qUCUUIJIMHBI

TexHoJ0rnyecKkne KOMILIEKCHI 110 060rameHmo

3akperuieHHas Kadenpa

Hampasnenue moarotoBku

Kag[)e)ma TOPpHOro jaeJia
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Kpanudukanus T'opHblii HHKeHep (CHeNUATNCT)
®opma oOyueHns QOunas
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AyUTOPHBIC 3aHATHS 34
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4acoB Ha KOHTPOJIb 36
CemecTp(bl) U3yYEHUS 10

Pacnpene.ﬂe}me YaCoB JUCHMILIMHBI 110 CEMeCTpaM
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Bup 3anarui VII PIT
Jlexun 17 17 17
[IpaxkTuyeckue 17 17 17
JlabopaTopHsbie - - -
KonraktHas pabora 34 34 34
Cawm. pabora 110 110 110
Yacel Ha KOHTPOJIb 36 36 36
Uroro: 180 180 180
T'ox Habopa 2018

B penakiu 2020 r.

IHOJIE3HBIX HCKOIIAEMbBIX

DopMbI KOHTPOJIS

sk3ameH B 10 cemectpe



IIporpammy cocraBui:

KazannieB AHTOH AJIeKCaHIPOBHY, JIOIEHT, K.T.H.
JonxcHocme, yy.cm., y4y.38 PO nonHocmero

noonuce

Pabouas nmporpamMma JUCIUTUINHBI
TexHOIOrMIeCKNEe KOMIIIIEKCH IO 000TaICHUIO TTOJIE3HBIX HCKONAEMbIX

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAaHAAPT BBICIIEr0 00pPa30BaHUs — YPOBCHb
crieranuTeTa (eaepaTbHOrO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEIKICHHUS
BBICIIIEro 00pa3oBaHus «HarmoHanbHBIN HCCIeIOBATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
«MUCuC» no cniermanibaoctu 21.05.04 I'oproe neno (npukas ot «02» nekadps 2015 . Ne 602 0.8.)

Bunyck 2:
om 2 dexabpsa 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHH ydeOHoro tuiaHa 2018 roxa Habopa:
21.05.04 T'opHoe neno, 'opHBIE MaMHEI M 000pYAOBaHHE, YTBEPKACHHOTO YdueHbIM coBeToM HUTY «MUCuC»
23.05.2018 1., mpoToxom Ne6.

PaGouas mporpamMma paccMOTpeHa i 0J100peHa Ha 3aceJaHun Kadeapsl
COPHOTO Jiena

HaumeHoganue kageopol

IIpoTokomn ot «23» ampenst 2020 T. Ne 9-20

3aB. kadenpoit I'J] A.A. KoxyxoB
H.0. Damunus
«23» ampens 2020 .
:/,/
PyxoBoautens OITOIT BO
3aB. xadenpoii I'Jl, 1.T.H., JOUEHT A.A. KoxyxoB

— noonucw H.0. @amunus



1. IIEJIM OCBOEHUA

Heab pucuunInHbI — GOpMUpPOBaHIE 0A30BBIX 3HAHUH y CTYICHTOB B 00IACTH HAYYHBIX IIPHUHIUIIOB M METOIUK
MIPOCKTUPOBAHMS TEXHOJOTHYECKUX KOMIUIEKCOB OOOTAaTHTENBHBIX HPENNPHUATHH; COBPEMEHHOTO HAYYHOTO
MHPOBO33PEHHS, Pa3BUTHE TBOPYECKOTO ECTECTBEHHO - HAYYHOTO MBIIIICHHS, 3HAKOMCTBO C COBPEMEHHBIMHU
MIPOEKTHO-KOMIIOHOBOYHBIMH PEIICHUSIMH TEXHOJIOTHIECKUX KOMIUICKCOB 000TaTUTEIBHBIX MIPEATIPUATHH.
3amaun QUCHUTIJIHHBI

1. mpaKTHYecKOe OCBOCHHE BBIOOpA METOOB PyJOMOATOTOBKM M 00OTaIleHNs MHUHEPAILHOTO CHIPhS HA OCHOBE
pa3feIUTeNbHbIX IPU3HAKOB.

2. MpaKTHYECKOE OCBOCHUE BBHIOOpA NPHHIUIIOB M METOAWK NPOEKTHPOBAHMS TEXHOJIOTHYECKHX KOMILIEKCOB
000raTUTENBEHBIX IPEIIPHUSITHI.

3. u3ydyeHue TpPeOOBaHWI NPU COCTABICHUM M pPacueTe TEXHOJOTMYECKUX KOMIUIEKCOB O0OraTHUTENbHBIX
NPEANPUSITHH M OLIEHKH IIapaMeTPOB 000TaTUTEIIbHBIX MTPOIIECCOB

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOU ITIPOT'PAMMBI

Yacte OIIOII BO (6a30Basi, BapraTHBHAs) | 6azoBast

2.1 TpeGoBanus K MpeaBapUTeIbHOM NMOATOTOBKE 00y4aKOIMXCcs

2.1.1 | OcHOBBI TOPHOTO JieNa

2.1.2 | I'opHble MamuHbBI 1 000pyI0BaHHE NOA3EMHBIX TOPHBIX paboT

2.1.3 | OcHOBBI 000OraIEeHus MMOJIE3HbIX UCKOIIAEMBIX

2.2 Jucuuniaunsl (Moayau), npaktuku 1 HUP, 111 KoTOphIX HE06X0AMMO 0CBOCHHE AAHHOM
JUCHMILIMHBI He00X0IUMO KaK MpeauiecTBYIOLIee

2.2.1 | KoHcTpyHpoBaHHe FOPHBIX MAIIMH U 000pYAOBaHUS

2.2.2 | Dxcmyataliys TOpHBIX MallIdH U 000pyJOBaHHMs

2.2.3 | Ilpou3BoJcTBeHHAs MMPAKTHKA [0 OJYYEHUIO MPOPECCHOHAIBHBIX YMEHHH 1 HABBIKOB - 3

2.2.4 | IlpenuiuioMHas IPaKTHKa JUISL BBIOJIHEHHS BBITYCKHOM KBaIH(UKAIIMOHHON paboThI

2.2.5 | 3ammra BBITYCKHOH KBANTN(HUKALMOHHOH pabOThI, BKIIIOYAsl HOATOTOBKY K IPOLETyPE 3aIIUThl U
HpOLEYPY 3aLIUTHI

3. AHAUKATOPHI ®OPMUPOBAHHW S KOMITETEHIIA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUIIJIMHE

OIIK 9.1 ciocoGHOCTh BBIOMPATH ¥ (MITH) pa3padbaThiBaTh 00CCIICUCHUE HHTETPUPOBAHHBIX TEXHOJOTHYCCKIX
CHCTEM 3KCILTyaTallMOHHOM pa3Be/KH, JOOBIUU 1 IEPEPadOTKU TBEPABIX MOJIE3HBIX HCKOMACMBIX, a TAKIKE
MPEIIPHUATHIA 10 CTPOUTEIILCTBY M IKCIUTYaTAIlUH MTOI3EMHBIX O0BEKTOB TEXHUUCCKUMHE CPEJICTBAMU C BHICOKUM
YPOBHEM aBTOMATH3AIIUHU YIIPABICHUS

3HaTh: 3-1 3(1)(1)6KTI/IBHBI€ TCXHOJIOI'MH IIOAIOTOBKH N 060rau_[eH1/m IMOJIE3HBIX MCKOIIaACMBbIX;
3-2 MpOTpeCCUBHLIC HAITPABJICHUS B obnactu CO3JaHUA MaJIOOTXOOHBIX U 6630TXO,HHHX
TEXHOJIOTUI 060FaH.I€HI/IiI ITOJIC3HBIX MCKOIIaCMBbIX.

YMeTh: VY-1. mop30BaThCA TEXHUYECKOH U CIIPABOYHOM JTHUTEPATyPOH.

Brnanets: H-1. paboTbl ¢ TOPHOTEXHUYECKOH JTUTEPaTypOH, TPaBOBBIMUA M HOPMATHBHBIMHU JOKYMEHTAMH 1
aHanM3a MHQOPMAIIMOHHBIX HCTOYHHKOB.

I1CK-9.4 roTOBHOCTH OCYLIECTBIISAITH KOMIUIEKC OPIaHU3alMOHHBIX M TEXHUYECKUX MEPOIPHUATHH MO
obecrieueHnIo 0€30MacHON 3KCIUTyaTallny TOPHBIX MAaIllH ¥ 000PY/OBAHUS U CHIDKCHUIO UX TEXHOT€HHOM
Harpy3KHd Ha OKPY>Karollylo cpery

3HaTh: 3-1 MeTobI pa3pabOTKN TEXHOJIOTNYECKUX CHCTEM SKCIUTYyaTallMOHHOM pa3BeIKH, 00BN U
nepepabOTKU TBEPABIX MOJIE3HBIX HCKOMAeMBbIX.

YMeThb: VY-1 HaXOIUTh, aHAJIM3UPOBATh U OLIEHUBATh HHPOPMAIIUIO;

Buagers: H-1 mMeTomonorn4eckuMu OCHOBaMH BbIOOpa M 0OOCHOBaHHSI PALOHAJIBHBIX [TAPaMETPOB

TEXHOJIOTHYECKOT0 000pyJOBAHUS TOPHBIX MPEAIPHUSITHH.

YK-8.2 ymeHue BbIOMPATh U IPUMEHSTH NEPEJI0BbIE METOJIbI M TEXHOJIOTHH IPH pa3pabOTKe MPOEKTOB

3HaTh: 3-1 IlpaBuna sxcruryatanuu 000pyA0BaHUS B PA3IMUHBIX TEXHOJIOTHUECKUX YCIOBHSIX

YMeTh: Y-1 AHanm3upoBate pe3ynbTaThl paboThl 000pyIOBAHUS

BHa}IeTBZ H-1 CraButh 1 peuiaTh 3a4a491 MOBBIIICHUA IMPOU3BOJAUTCIBHOCTH




4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHAT
us

HaumeHoBaHue pa3zenoB U TeM /BUI 3aHATHs/

Cewmectp

Kon-Bo
JacoB

Komnerenruu

JIurepa-
Typa

ITpume-
YaHUe

Pasnen 1 AyauropHas pagora

10

34

11

Brenenne.

[penmer, nenw, 3a1a4n U cofepkaHue Kypca.
OcHOBHBIE NOHATHS U TepMUHEBL. CTagnu
MIPOEKTHPOBAHHUS 000TaTUTENBHBIX KOMIUIEKCOB.
INoHsiTHE O TEXHONIOTHYECKOM KOMILIEKCE.
OCHOBHBIE 3TaIbl Pa3pabOTKH MPOSKTHBIX
MaTepHuaioB. McxoIHbIe JaHHBIE IS
MIPOEKTHPOBAHUS TEXHOJIOTHUECKNX KOMILIEKCOB.
O0BeM 1 colepikaHne UCIONB3yEeMbIX HayqHO-
HCCIIE0BATEIbCKUX PadoT MO 000TaTHMOCTH
coIpbsi. HopmatuBHBIE TpeOOBaHMS U TOKYMEHTHI.
Meroaudeckre U HHCTPYKTHBHbIE MaTepUabL.
IIpoBepka kauecTBa MPOEKTHBIX PELICHUH,
KpPUTEPHH, OLIEHKU Ka4ecTBa MPOEKTA.

10

OIIK-9.1, 3-1

JT1.1
112
113

1.2

Bb100p ka4eCTBEHHBIX U KOJUYECTBEHHbBIX
nokasareJieii mpouecca odoraienus, pacyer
cxeM o0orameHus

TTapameTpbl pacKpBITHS ¥ X IPUMEHEHHE JUIS
OIIPEIEICHHOTO BEIOOPA TEXHOJIOTHIECKHX
nmokasaresneit oboramenus. TpeboBaHus,
MIpeAbSBIIEMbIE K KAUeCTBY KOHIICHTPATOB,
KOHJMINU Ha KOHIIEHTpaThl. MeToanka BeIOOpa
TEXHOJOIMYECKUX NoKa3zareneld. [Ipuanun
ONTHMAJIBHOCTH, NIEPCIIEKTUBHOCTH 1
9KOHOMHYHOCTH TIPH BEIOOPE BapHaHTa CXEMBI U
MIPOEKTHOTO PEIICHUS.

OmnpezeneHne NpOU3BOIUTEIILHOCTH (HaOpUKH 1
ee oraeneHuil. OCHOBHBIE YCIOBHSI, BIHSAIOIINE
Ha MMPOU3BOIUTENBHOCTH (habpuku. Kareropuu
3aMacoB TTOJIE3HBIX HCKOTIAEMBIX, CPOKHI
OKYITaeMOCTH KallUTaIbHBIX 3aTpaT, OTPeOHOCTh
B KOHIIEHTPATAaX, MIEPCIIEKTHBbI PA3BUTHS
otpaciu. OnpeeneHue NPONU3BOANTEIEHOCTH
(abpuxu. HopMaTHBBI pac4eTHBIX ()OHIOB
paboyvero ¥ MaIMHHOTO BPEMEHH 110 OTPACIISIM,
KopItycam U nexaMm ¢adpuk. OnpeneneHne
CyTOYHOH MPOU3BOJUTENEHOCTH (HaOpPHUKH U
L[EXOB, YaCOBO IIPON3BOUTEIBHOCTH
obopynoBanus. Unciio cMeH 1 4acoB paboTHI B
CYTKH JUIS OT/IENIBHBIX 1IeX0B (hadpuku.
OCHOBHBIE yKa3aHHUs 10 pa3paboTke
TEXHOJIOTHYECKHX CXeM. [IpHHINIIBI 1 METO KN
pacdeTa TEXHOJIOTHYECKUX CXEM, KaK ONepanuii
pa3zenenus. JKOHOMHYECKOe 000CHOBaHHE
BBIOOpA TEXHOJIOTHIECKHAX CXEM.

10

OIIK-9.1, 3-1,
I[ICK-9.4,
3-1

J1.1
112
113

1.3

Bp100op u pacyeT TeXHOJOIrHYeCKHX
KOMILIEKCOB PY/10I0AT0TOBKH

CoBpeMeHHbIE HaIllPaBJICHNUS B IPOSKTUPOBAHUI
cxeM Apo0ieHus. Beioop cxembl 1poOiieHust Ipu
MOJTOTOBKE MOJIE3HBIX NCKOITaeMbIX
IPaBUTALMOHHBIMUA M MarHUTHBIMH METO/IaMH,
WU TIPY TIOTYYSHUH TOBAPHOH IIPOXYKIINH
(IpoOMITBHO-COPTUPOBOYHEIE (haOpUKH).

Be160p cxembl Ipo6IeHus IpH TOATOTOBKE K
M3METbYEHHIO B IAPOBHIX U CTEPIKHEBBIX
MCJIIbHHUILIAX. Onepauvm " CXCMBI apoGneHm{.
Yucno craauit apobienus. [IpumeHenue
onepaluii mpeBapuTeIbHOTO U MOBEPOYHOTO
rpoxoueHusi. TUMOBbIE XapaKTEPUCTUKU
KPYIHOCTH poGuieHns mpoykToB. OCHOBHEIE
BapUaHTHI OJJHO-, IBYX- U TPEXCTaANAIBHBIX
cxeM. OTKPBITBIA ¥ 3aMKHYTHII ITUKIIBI
npobnenus. OnTuManbHas KPyITHOCTh TUTAHUS

10

OI1K-9.1, 3-1
[1CK-9.4,
3-1

J1.1
112
JT13




IIAPOBBIX U CTEPIKHEBBIX MEJIBHUI] U BBIOOD
OKOHYATEJIbHOTO BAPUAHTA CXEMBbI IPOOJICHUS.
Pacuer cxems! npobnenus. O0uye ycnoBus U
MeTo/ibl pacuera. VIcXoHbIe JaHHBIE IS pacyeTa
CXEMBI, TTOPSIIOK pacyeTa KOJIHIeCTBEHHON
CXEMBI ApoOIIeHNSI.

CoBpeMeHHBIE HaIllPaBJICHUS B IIPOSKTUPOBAHUHI
cxeM m3MenpueHns. Onepanny KiIacCupUKaIug
10 KPYITHOCTH B CXEMaxX M3MEJIbYEHHUS U yCIOBHS
uX npuMeHeHuss. OCHOBHBIE CXEMBI
U3MEJIbYCHHUS: OTKPBITBII [IUKII, 3aMKHYTBIH U
YaCTHYHO 3aMKHYTBIH. CXeMbl
camon3MenbieHns. OnuiaMoBaHue pyIsl 1
IIPOYKTOB P W3MENbYEHHN.

1.4

Bb160p U pacueT TeXHOIOrHYECKUX
KOMIIJIEKCOB ¢ IPHMEHEHHeM CXeM
o0oramieHusi rpPABUTAIIMOHHBIMH,
MATHUTHBIMH U CIIeHHAIbLHBIMH MeTOJIaMH
CxeMbl 00OTaIeHus pyJ] YepHBIX METAILIOB.
OCHOBHBIE YCIIOBHS, OTIPEIEISIOIUE BEIOOD
Iporecca U CXeMbl 000TaIeHHUS KeTe3HBIX H
MapraHieBbIX Py..

10

OI1K-9.1, 3-1
[1CK-9.4,
3-1

JT1.1
J11.2
J113

15

Br106op 1 pacyeT TeXHOJOTHYECKHX
KOMILIEKCOB ¢ IPUMEHEHHEM CXeM
(y1oTaLIMOHHOI0 000raleHusI

Knaccuduxanus nporeccos ¢uorarum. OU3uKo-
XUMHYECKHE OCHOBHI (prioTanuu. OIoTalHOHHbIC
peareHTsl, ux Kiaccudukanus. OyHKIMOHAIBHOE
Ha3HaYeHHE KaXI0H IpymIisl (IoTalMOHHBIX
pearentoB. TexHonorus (GIoTalMOHHOTO
mporiecca. [IpakTuka GroTanuu pa3InIHbIX
THIIOB TOJIC3HBIX HCKONAeMbIX. PIOTaIMOHHBIC
MalluHbL. BeromorarensHoe 000pyIoBaHue A5
¢oTanun.

10

OIIK-9.1, 3-1
I1CK-9.4,
3-1

J1.1
112
113

1.6

Bb160p U pacyeT TeXHOIOTHYECKUX
KOMILIEKCOB BCIIOMOTaTeJILHBIX MPOLECCOB
O06e3BokrBaHKe U Cylika. Ha3HaueHue
MPOLIECCOB U aImaparsl JUIs UX OCYIIECTBICHHUS.
O6ecnbUIMBaHKE U TbUICYIaBIHBaHue. OUUCTKA
CTOYHBIX BOJ ¥ KOHIUIIMOHUPOBAHUSA 00OPOTHBIX
BOJI.

10

OI1K-9.1, 3-1
[1CK-9.4,
3-1,
VK-8.2, 3-1

J1.1
112
113

1.7

Pasmenienne 060py10BaHUs TeXHOJIOTHYECKHX
KOMILJIEKCOB B Liexax 000raTuTe/IbHOi
(hadpuxu

OO1mne NPUHIMITE pa3MEIeHUs U TPYIIHPOBKU
o0opynoBaHus. Y KIOHBI Keoba s
CaMOTEYHOTO TpaHcropTa. KOHCTpyKTHBHO-
KOMIIOHOBOYHBIE PEIICHNS IPUEMHBIX YCTPOHUCTB
OTZENEHHs KPYIMHOTO, CPEAHETO U MEJIKOTO
npo6nenns. OcoOEHHOCTH CTPOUTENBHBIX
KOHCTPYKIHHU B 11eXaX 000raTUTEIbHBIX (paOpuK.
MeToa0B MPUKOMITOHOBKH.

Pasmerenre o60pyoBaHus B Iexax
H3MeNbYeHHs ¥ (IIOTALUH, IPaBUTALHH,
JIEKTPOMArHUTHOI U AJIEKTPUYECKOH cenapanu.
Pa3mermenne 060pyg0BaHUS B OTACIECHUIX
CrymieHus1, GUIbTPOBAHUS U CYIIKH.
Pa3mernenne KOHTPOIBHO-M3MEPHTEITBHBIX
npudopos. [loxseMHO-TpaHCTIOPTHBIE
ycTpoiictBa. BbIOOp Irpy30n015€MHOCTH KPaHOB
JJIs1 OTACIIBHBIX LIEXOB. OnpeueneHMe BBICOTHI
MOJIKpaHOBBIX MyTel. [Ipon3BoaCTBEHHBIN
JIPEHaX B KOpIlycax o0oraTutenbHol Gpadbpuku.

10

TICK-9.4, 3-
1
VK-8.2, 3-1

J1.1
112
113

1.8

OCHOBHBIE TEXHOJIOTHUECKHE TOKA3aTEIN
00oraIeHns MoJIe3HBIX HCKOMAEeMBIX.
B3anMocBsI3b TEXHOMOTHYECKHUX MOKa3aTenel
/mpakTHka/

10

OIIK-9.1,
Vv-1,H-1

J1.1
112
113

1.9

Bbl60p KA4€CTBCHHBIX U KOJIMUCCTBCHHBIX
rmokasareJsieii o0orameHus
/mpakTnka/

10

OIIK-9.1,
v-1,H-1

J1.1
112
J13




1.10 Br160p 1 000CHOBaHKE CXEM PYJOHOATOTOBKH H I1CK-9.4,

pacuet o0opynOBaHUS 10 3 ¥-1,H-1 ﬁ }é
/mpakTHka/ YK-8.2, V-1, b 1’3
H-1 )
1.11 | TexHomormdeckue CXeMbl pyAOIIOArOTOBKH, UX 1ICK-9.4, 1.1
IIOCTPOCHUE U PaCUeT 10 3 y-1,H-1 112
/mpakTHKa/ YK-8.2,¥-1, J13
H-1
1.12 | TexHONOTHYECKHE CXEMbI 0GOTAIICHHS, X [ICK-9.4, 11
MIOCTPOEHHUE U pacueT 10 3 y-1, H-1 12
/mpakTHKa/ VK-8.2, V-1, J13
H-1
2 CamocTosiTeabHast paboTa CTy/IeHTa 10 110
2.1 PaboTa ¢ TeKINOHHBIM MaTEepPHAaIoM, TIOFCK OIIK-9.1, 3-1
1 0030p ITUTEPATYPHI U SIEKTPOHHBIX 10 34 [1CK-9.4, ﬁ } é
HMCTOYHHUKOB MH(OPMAIIIH IO TEMaM Kypca, 3-1, 13
yKa3aHHBIM B pasene 4 PITJI. VK-8.2, 3-1 '
2.2 TeMBl 17151 cCaMOCTOATEEHON IPOPAOOTKH:

1. Bri6op, mOCTpOCHHE U PACUET CXEM
PYAOIIOATOTOBKH U 0OOTalleHNUSI.

2. Be1Oop, mocTpoeHue u pacueT
IpaBUTAIMOHHBIX, MATHUTHBIX U
KOMOMHUPOBAHHBIX CXEM 00OTaIlICHHS. 10 40
3. Beibop, mocTpoeHHE U pacueT
(ITOTaIMOHHBIX CXeM 00OTaIICHUS.

4. Be1bop, MOCTpOEHHE U pacueT CXeM
oOoramieHust KOKCYIOIIUXCS 1
SHEPreTUYECKUX YTIICH..

OIlK-9.1, 3-1 111
I[ICK-9.4, 1.2
3-1, 113
VK-8.2,3-1 121

2.3 BrimosiHeHHE [OMAIIIHETO 3aaHUS I1CK-9.4,
V-1 H-1 J1.1
10 36 | ykg2 v1, ﬁ }g
H-1 )
3 Konrpoas 10 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KonTpoabHbie BONPOCHI /151 CAMOCTOATEIbHOI MOATOTOBKH K MPOMEKYTOYHOMH aTTecTalun
(MaTepUaJIbI 1151 OLIEHKH 3HAHUIA)

1 TIpoMbIiiuteHHBIE TPEOOBAHUS K KAUECTBY IMOJIE3HBIX HCKOMACMBbIX.

2 11eHHOCTb IMOJIC3HBIX UCKOIAEMBIX.

3 IonsaTtue 06 oboraneHUH.

4 OcHOBHBIE 3a7]a9l 00OTAIICHNUS, TOCTIEIOBATEILHOCTh U METOIBI X PEUICHUS.

5 OCHOBHBIE 3Tanbl BEIOOpa 00OTaIIeHS.

6 ®axTOpHI, BIUAIONINE HA 000TANICHNE TTOJIE3HBIX HCKOAeMBbIX.

7 Haznauenwue ornepanuu rpoxodeHue. [IoHATHE 0 MOATOTOBUTEIIFHOM M OKOHYATEIHPHOM TPOXOUYCHHH.

8 Uto Ha3BIBaeTCS HAIPEIICTHBIM, U ITOIPEIICTHRIM poaykTamu? UTo Takoe «TpyIHBIe» 3epHa?

9 Knaccugukarys rpoxoToB.

10 CymurHocTs apo0senus. 3akonsl qpodsenus. Kiaccudukanus ApoOibHbIX MAIIHH.

11. O6nacTe NPUMEHEHUS U MIPUHIIUI PA0OTHI MIEKOBBIX IPOOUIIOK.

12 Turbl KOHYCHBIX IPOOUIIOK U X NPUMEHEHHSI.

13 MonoTkoBble APOOHIIKH U 00JIaCTh NX TIPUMEHEHHUS.

14 CymHoCTb MPOLIECCOB U3MENBUYEHUS.

15 TexHomorust U3MeNbUCHUSI.

16 CrecHeHHOE U CBOOOIHOE Ta/ICHUE.

17 TunpaBnuueckas KiacCu(uKanus.

18 OGoraieHne B TSHKEIBIX Cpeiax.

19 Ammapats! 1t 000TaIIeHUs B TSHKETBIX Cpeax.

20 Otcanka. THITBI OTCaIOYHBIX MAIIHH.

21 OOorameHre B 0€3HAIOPHOM ITOTOKE BOJIBI, TEKYILEM 110 HAKIIOHHOW TIOCKOCTH.

22 o031, xenoba. KoHIeHTpaHOHHBIE CTOJIBI. BUHTOBBIE CEMapaTophl.

22 Cunbl, IeHCTBYIONINE HA YACTHUIIBI B DJICKTPHYECKOM MOJIE.

23 DieKTpUYecKUe cenapaTopsbl.

24 TloarotoBka MaTepuaa mepe JJISKTPUISCKUM 000TallCHUEM.

25 TeopeTryecKre MpoIecChl MArHUTHOTO METO/1a 00OTaIIICHHSI.




26 MarHuTHbIE CerlapaTophl.

27 Cramuu 06e3BoskrBanusi. CyIIHOCTE MPOLIECCOB CTYIICHHMS.

28 TIpuMeHeHHe THAPOIUKIOHOB. IIl1aMOBBIE OTCTONHHKH.

29 @unsrpoBanue. JpeanpoBanue. Bakyym QUIbTpHL

30 LenTpudyruposanue.

31 dakTopsl, BIUIIOMIAE HA MIPOIECC CYIIKH.

Bonpocs! 111 NnpoBepKU YMEHHH U HABBIKOB:

1 IlepeuncnuTe OCHOBHBIC METOBI OOOTAIICHUS U YKAXKUTE, KAKHE (PU3UKO-XUMHUYCCKHE CBOMCTBA JISKAT B
OCHOBE 3THX METOJIOB pa3/IeleHHUS.

2 Kakwue ¢usnveckue u QU3UKO-XUMHUCCKUE PA3INYHsI CBOWCTB MHUHEPATIOB UCIIONB3YIOT JJIs UX pa3/ieicHus?
3 [NoueMy pyIOTIOATOTOBUTEIIEHBIC ONIEPAITUH, KaK MPABUIIO, MPEIIICCTBYIOT ONEPAIIUIM 000TaIIeHUs ?

4 EcTh ¥ pa3HHIIA B MOHATUAX «CXEMa IEIH allapaToB)» U «KauyeCTBEHHO-KOJIIMYECTBCHHAS CXEMa
oborareHus»?

5 KakoBo Ha3zHaueHHe onepannii IpoOieHus U m3MenbueHusI? UeM oHM paznmyaroTcs?

6 PaccunTath creneHp qpoOIeHNs I MEKOBOM IPOOMIKHL.

7 PaccanTath IpOU3BOIUTEIHHOCTD APOOMIIKH Ha MIEPBOI CTAANU IPOOIICHIS.

8 Kaxk pacmmpoBaTh «HE IPOOUTH HUYETO JIUIITHETO)»?

9 PaccuuTarh rpaHyJIOMETPUIECKUI COCTaB.

10 [lepeuncnure OCHOBHBIE YCIIOBUS, BIUSAIOIINE HA POLIECC IPOXOUYECHHUS.

11 [IpoBenuTe cpaBHEHUE TOCTOMHCTB CXEM IPOXOUYEHHUS «OT KPYIMHOTO K MEIKOMY» U «OT MEJIKOTO K
KPYITHOMY».

12 Tlepeunciure GpakTopbl, BIUSIOIINE HA IPOIECC IPOXOUCHHSI.

13 Onpenenenue 3¢ HEKTUBHOCTH TPOXOUCHHUS:

A) BbIXOJ HazpeuieTHoro mpoaykra 40%, conepikanue HukHero kimacca — 10%.

B) BeIx0on monpemerHoro mpoaykTa 40%, comepikaHue HIKHETO Kllacca B HaIPeIIeTHOM poaykTe — 5%.

B) conep:xanue HIDKHEro Kiacca B ucxogHoM 50%, a HaapemeTHoM mpoaykre — 5%.

14 Kak onpenensercs cpelHEB3BEIICHHAs 301bHOCTh?

15 ®dnoTauroHHas mynbla U €€ cocTaB?

16 Ot 4ero 3aBUCHT MarHUTHAS CHJIa, ACUCTBYIOMIAs HA 3¢pHO MUHEpaJa IPH MMOMEIICHUN €T0 B MarHUTHOE
moje?

17 Ot 4ero 3aBUCUT Macchl MPOOBI?

18 Kakue cyIecTByIOT crmocoObl 0TOOpa MpoObl OT MATEPUAIOB, HAXOASIIMXCS B JIBH)KCHUM?

19 HazoBuTe BHIBI M IEPHOIUIHOCTH 0TOOpa Npod Ha (hadpuke.

20 Hapucyiite npuMepHyI0 CXxeMy pa3zieieHus npoo.

21 Omnpenenuts BBIXO (QIFOOPUTOBOIO KOHIIEHTPATA, €CIIH MPH MepepadoTke (IIFOOPUTOBON PyIbI C MACCOBOM
noneit CaF2 2,15 % nony4yeHn koHueHTpat ¢ maccoBoit noneit CaF2 71,18 %. Uzpneuenne CaF2 B koHIIEHTpaT
cocraBuiio 81,15 %.

22 TIpu oborammeHnn XpoMcoaeprKallel py sl ¢ MaccoBoit noseit xpoma 3,12 % noirydeH KOHIIEHTpAT ¢
MaccoBoi foseit xpoma 45,15 %. Beixon koH1eHTpaTa coctaBui 5,53 %. Onpenenuts U3BJI€YEHUE XpoMa B
KOHLEHTpaT?

23 Ilpu duroTaninoHHOM OboTaneHn  CyIb(OUIAHON Py bl ¢ MaccoBOM ponel uHKa 4,12 % ObuT moydeH
[UHKOBBII KOHIICHTPAT C MAacCOBO#t noJeit runaka 50,58 %. Beixoa xBoctoB coctaBmi 89,99 %, a maccoBast 10715t
nuHKa B xBoctax — 0,92 %. 3nevuenne 1iuHKa B UHKOBBIN KOHIIEHTPAT cocTaBuiio 78,69 %. Onpenenuts
BBIXOIbl MEHOTO U IIMHKOBOT'O KOHIIEHTPATOB, MOTEPU IIUHKA C METHBIM KOHIIEHTPATOM M XBOCTaMH, MAaCCOBYIO
JIOJTIO ITUHKA B MEHOM KOHIIEHTpAaTe.

24 Ha oboratutenbHOi (abpuke nepepadaThiBalOT CBUHIIOBO-IIMHKOBYIO PY/y ¢ MaccoBOM noneii cBuHua 2,22 %
u 1iHKa 3,13 %. [Ipu 3TOM mosry4JaroT CBUHIIOBBIM KOHIIEHTPAT C MAacCOBOM nofeit ceuHma 60,67 % u nuxka 3,00
%. Taxoke Moyy4aroT LMHKOBBIN KOHLIEHTPAT ¢ MaccoBOM noner nuHka 45,15 % u ceunua 6,00 %. M3pneuenue
CBHHLIA B CBUHLOBBIN KOHIIEHTpaT cocTtaBuiio 80,80 %, a uMHKa B LMHKOBBIN — 65,15 %. OnpenenuTs BbIXOIbI
MIPOAYKTOB 00OTaIIeHNs U TIOTEPH CBHHIIA M IUHKA B MIPOAYKTaX OOOTAICHHS.

25 Ipu oboraniennu cynbGUAHOMN pyabl ¢ MaccoBoi gonerd menu 1,11 % u muaKa 2,17 % monydeH MeTHBIH 1
LIMHKOBBIN KOHLIEHTPATbl. MeHbIA KOHLEHTpaT ¢ MaccoBoit noneit menu 31,15 % u nunka — 2 %. LluHKOBbII
KOHILEHTPAT C MaccoBOi oyt uHka 56,67 % u unnka 0,05 %. Beixon MmeaHoro KoHueHTpaTa coctasui 3,14 %,
a BBIXOJ ITUHKOBOTO — 3,49 %. Onpenennuts BbIX01 OTBAIBHBIX XBOCTOB U MACCOBYIO JIOJTI0 MEJIU U IIMHKA B
XBOCTax.

26 Ipu oborameHny cyabQUIHON Pyabl ¢ MacCOBOM JoJieit cBuHIA 2,12 % u nnHkKa 3,35 % MoJy4eH CBUHIIOBBIN
Y TUHKOBBIA KOHIIEHTPAaThl. MaccoBast 1oJisl CBUHIIA B CBUHIIOBOM KOHIIEHTpaTe coctaBmia 70,21 % mpu
u3BiedeHnn cBuHIa 82,13 %. Beixoa MMHKOBOTO KOHIIEHTpaTa cocTaBmi 4,47 %, a MaccoBast J10Jisl CBUHIIA B
IMHKOBOM KoHIeHTpare — 1,50 %. OnpenenuTs BIX01 CBUHIIOBOTO KOHIIEHTPATa U XBOCTOB, MOTEPH CBUHIIA B
LUHKOBEI KOHIICHTPAT ¥ OTBAJIbHBIC XBOCTHIL.

27 Ha oboratutenbHO habprke MoyqaloT MEAHBIN U IIMHKOBBIM KOHIEHTPATHI U3 CYJIbLGHUIHON pyIbI ¢
MaccoBoit noneit menu 2,22 %. MaccoBas 1oJisl Me1d B MEJTHOM KOHUEHTpaTe coctaBuia 22,22 % npu BbIXOJE




8,88 %. MaccoBast 107151 MeiM B LIMHKOBOM KOHLIeHTpaTe coctaBmia 1,00 % npu Bexone 12,28 %. Onpenenuts
BBIXOJ XBOCTOB M MacCOBYIO JIOJIO MEU B XBOCTaX.

Homawnue 3a0anusn:

1. BrmoxHeHHE pacyeTa Ka4eCTBEHHO-KOJIMYECTBCHHOM CXEMBI 000TaIleHH.

2. BrmonHeHHe pacueTa BOJHO-IINIAMOBOH CXEMBI OOOTAICHHS.

3. BriOop, pa3MmeleHHe M TEXHOJOTHYCCKUI pacyeT OCHOBHOTO M BCIOMOTaTEIBHOTO 00OpYIOBaHUS
TEXHOJOTHYECKOr0 KOMILIEKCa

IlepeueHb padoT, BHINOJHSIEMBIX B IIpoLiecce H3yYeHUs JMCIMIIMHBI (MoayJsi, npaktukn, HUP)

1. TIIpaxTtudeckue pabOTHI B ceMeCTpe
2. JloMmamiHee 3aJaHue

OIIEHO‘{HbIe MarTepuaJjJbl (OlIeHO‘-IHbIe cpezlcTBa), HCIOJb3YEMBIC VISl IK3aMEHA

DK3aMCHAIMOHHBIN OMJIET BKITFOYACT B ce0sl 2 BOMPOCA M3 YCTAaHOBJICHHOTO MEPEYHs [0 TeMaM, U3JI0)KCHHBIM B 4
pa3zaene nanHoit PII/I.
Bunetsl xpaHsaTcs Ha kadeape U yTBep KICHBI 3aBSIYIOIINM Kadeapoi

MeToauKa OLleHKH pe3yJIbTaToB 00yUeHHs N0 JuCHUILIMHE (Moay 0, npakTuke, HUP)

e TpeboBaHHs K OLICHUBAHHIO B COOTBETCTBUH C Y4eOHBIM MIaHOM: dKk3ameH B 10 cemectpe.

e Cucrema OlEHMBaHUs, HCIOJb3yeMas MpernojaBaTesieM Uil TeKylueil omeHkd ycrmeBaemoctd B 10
cemecTpe - OaIbHO-PEHTHHTOBAs:
- mocenieHue 3auaTuii — 1 6am 3a 1 3arsaTre (Bcero 17 TEKIMOHHBIX 3aHATHIA), HTOrO He Gosee 17 6aos;
- BBIMIOJTHCHHUE MTPAKTUIECKUX paboT, Bcero 5 paboThl B cemecTpe 1Mo 5 6ayios, utoro He 6oiee 25 6auios;
- BBIIIOJIHEHHE JIOMAIIHEro 3aaHus — 10 8 GayioB
HUTOI'O ne 60mee 60 6ay10B B cemecTpe.

e  VYcnoBue A0MycKa K 3K3aMeHY 10 JUCUHUIUINHE — HATMYUe He MeHee 33 0alioB ceMecTpOBOil paboThI.

e MeroauKa pacueTa OLCHKU Ha dK3aMeHe.

e  OrtBer Ha 3K3aMeHe oneHuBaeTcs B 40 6amwtoB: 10 30 0aIoB 3a OTBET HA TEOPETUUECKUE BOMPOCHI U 10
10 0ayIoB 3a OTBET Ha MPAKTUYECKUi Borpoc. Kpurepun onpeneneHus OLEHOK Ha 9K3aMEeHEe U3JI0KECHBI
B paznene S [lonoxeHus o mpoMeKyTouHol aTTectanuu crynentoB ®I'AOY BO HUTY «MUCuC» (I1
239.09-14)

6. YYAEBHO-METOJIUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE JUCLUNIAHbBI
(MOJY.JISI, MPAKTHUKH, HUP)

6.1. Pexomengyemasi qureparypa

6.1.1 OcHoBHAas JINTEpaTypa

O0o3Ha4YeH ABTOpBI, 3arjiaBue buoaunorexa H3narenncTBO, 1Oj
ue COCTABUTE
M
J1.1 Jlyxuna Mexanuueckoe Bubmmoreka «I'opHOe nemo» Mocksa
K.1. obopynoBaHue https://www.bibl.gorobr.ru/ 2006
no oboramenunto | 0bogashchenie-i-
MOJIE3HBIX pererabotka-poleznykh-
HCKOMAeMBIX iskopaemykh?view=conte
nt&id=30327
J1.2 AbpamoB Mexanuueckoe | bubmmorexa «I'opHoe nemo» Mocksa
A.A. obopynosanue | https://www.bibl.gorobr.ru/ 2006
no oboramenuro | Obogashchenie-i-
OJIE3HBIX pererabotka-poleznykh-
HCKOMAEMEIX iskopaemykh?view=conte
nt&id=32209
JI1.3 ABIIOXUH, OcHOBBI YHuBepcurerckas OnOIHOTEKa Mockga : ['opHas kHura,
B.M. oborameHus ONLINE 2008.
II0JIE3HBIX URL:
nckomaeMsIX:  |https:/biblioclub.ru/index.php?pag
YUeOHUK IS e=book&id=100028
BY30B : B 2-X T.
T. 1.
Ooboramenne
TIOJIE3HBIX
HCKOIIaeMBIX

6.1.2 JlonoJHuTEIbHAS TUTEpAaTypa
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O6o3HaueH ABTOpBI, 3araaBue buodanorexa HN3naTeancTBO, TOX
ue COCTaBHTE
Ju
J2.1 Kopotkos, IIpoakTuBHBIEe |YHHBepcureTcKas Ombiamoreka| Mocksa : JJupexr-Menmua,
B.A. PEMOHTEHI B ONLINE 2014. - 62 c.
TOPHO- URL:
metawtyprudec  |https://biblioclub.ru/index.php?
KOH oTpaciu: page=book&id=223466
rocooue
6.1.3 MeTtoauyeckue MaTepHaJbl
O6o03HauEeHN ABTOPHI, 3armaBue Bubnmoreka W3 naTenbCcTBO, TO
e COCTaBHUTEI
u
JI13.1
6.2. [lepeyenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTn « MHTEepHeT»
21 www.google.ru
D2
23

6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust

6.3.1 JlonoJHuTeIbHASI TEXHHYECKas IOKYMeHTAUsI/MHpopManust

11 |

6.4. [lepevyenb MHGOPMAIMOHHBIX CHPABOYHBIX CHCTEM U PO ecCHOHAIBHBIX 023 JaHHBIX

ni

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHHUITIJIMHBI

7.1 Ayn. 114. JlekunoHHast ayAUTOpUst. AyAUTOpUS Ui MPAKTUUECKUX 3aHATUH.
[Tepeuenb ocHOBHOTO 000pYAOBaHUS, yIEOHO-HATIISJHBIX ITOCOOMI:

1. KommiekT My IbTUMEIUIHOM anmapaTypsbl:

— CUCTEMHBIH GJIOK 1 MOHUTOP;

— mynpTUMeana-mpoektop BENQ u akpan.

2. Kommekt yueOHoi Mebenu Ha 60 mocagouHbIX MECT.

[IporpammHoOe obecnieyeHue:

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc.

8. METOAMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO N3YYEHUIO JMCIUIIJIMHBI

Cmydenmy cnedyem yachHums yenv uzyyenus oucyuniunvl «Texnonozcuueckue KOMNIEKCHl MO 0002aueHUI0
nonesHvix uckonaemuixy. llocredosamenvroe usyuenue OUCYUNIUH BLINOIHACMCA 0 OOCMUNCEHU CMYOEeHMOM
SHAHUTL O MEXHOI02UU NOO20MOBKYU 20PHBIX HOPOO K 0002aUeHUIO.

Texnonozus OpobaeHus, usmenbyeHuss u 0002aujeHUs UCXOOH020 NPOOYKMA AGNIAEMCS CLONCHOU NO OP2AHUZAYUU U
no peanuzayuu MexXHOIOSUYEeCKUX NPOYeccos, 6 KOMOPbIX YUACMEYIOM pA3IUuyHble Munsl OpoOUTbHO2O0
000py008aHUs, CNOCOOHble BbINONHAMbL NPOYECC KPYNHO2O, CpeOHe20 U MeNKo20 OpobieHus ¢ nepeoauell
HONYYEHHO20 NPOOYKMA HA NPOYecc MASHUMHOU Cenapayuu.

Texnonozuueckue npoyeccol, NepeyucieHHvle 6blule, MO2YN Peanu308amvcs MOAbKO NpU 63auUMOOeicmeuu
MEXHONOSUHECKUX KOMNIEKCO8, 6 KOMOPbIX 6AXCHOU 3HAUEHUe UMeen OCHOBHOe U 6CNOMO2AMENbHOe
obopyoosanue.

OcHognvim mpebosanuem K npoyeccy NnoO20MOGKU 20PHbIX NOPOO K OpoOIeHUI0 U 00o2aujenuio s611emcs
HenpepuisHOCHIb MEXHOIOSUYECKO20 YUK, MAK KAK HAKONAeHUe, No0aid UCX00H020 Mamepuand, e2o opobnetue,
usmenbuerue O0JIIHCHLL NPOBOOUMBCS 8 ONPEOETEHHOM Paboyem pedcume ¢ mem, ymobvl Ha npoyecce 00602aueHus
NONYYUMb 20MO8bIll NPOOYKN 8bICOKO20 KAECTNEd.

s peanuzayuu npedcmosyux npakmuyeckux 3a0aiy cmyoeHmy HeoOXo0uMo 8 npoyecce 00yYeHUs 00NHCHbIM
06pazom eecmu  JIEKYUOHHblE 3aGNUCU, OONONHAMb 3HAHUS, NOJYYEHHble HA  JIeKYUOHHbIX 3AHAMUSX,
CaMOCMOAMENbHLIM NOUCKOM HOBbIX MEXHUYECKUX 3HAHUL O KOHCMPYKyusx o60pyooeaHus 0602amumenbHbiX
Gabpux, omcredcueams co8epPUICHCMEOBAHUE KOHCIMPYKMUBHOU TUHEUKU OPOOUTbHO20 000PYOO0BAHUSL.

s nonyuenus HeoOX00UMO020 3anaca 3HAHUL CMYOEHM) HeoOX0OUMO GHUMAMENbHO U3Y4UUms mpeboeanus
paboueil npoSPamMMbl U 8bINOJHAMb C80U 0OI3AHHOCIU, ONUPASICH HA MeMOOUYecKue YKA3aHUsL OGHHOU pabomui.
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