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CamocrosrenbHas paboTa CTyIeHTOB — IUIaHUpyeMasi yueOHast pa0oTa CTyJCHTOB, BBIIIOJIHSEMAs BO
BHEAYJAUTOPHOE BpeMs MO 33/JaHUI0 U IPU METOJUYECKOM PYKOBOJCTBE NpenojaBaressi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTH.

OcHOBHasl 1IeNTb CaMOCTOSTENILHOW PabOThl CTYACHTOB COCTOUT B OBJIQJACHUHU (yHIAMEHTAIbHBIMU
3HAaHUSIMM, NPO(PECCUOHANBHBIMM YMEHUSIMM M HaBbIKAMM JEATEIbHOCTH IO MNPO(UII0, ONBITOM
TBOPYECKOH, HCCIIE0BATEILCKOM IEATEITBHOCTH.

3agauaMu OpraHu3aluy CaMOCTOSTEIbHON pabOThl CTYACHTOB SBIISIOTCS:

e Pa3BuTHe CNOCOOHOCTH paboTaTh CaMOCTOATENBHO, (OPMHPOBAHUE CAMOCTOSTEILHOCTH
MBILUICHUS U IPUHATHS PEILICHHA.

e Pa3zBuTHe aKTUBHOCTH M II03HABATENIbHBIX CIIOCOOHOCTEH CTYIEHTOB, Pa3BUTHE HCCIIEI0BATEIBCKUX
YMEHHUH.

e CTUMyJIUpOBaHUE CaMOOOPAa30BaHUS U CAMOBOCIIMUTAHMUSL.

e Pa3BuTHe cioCOOHOCTH IIAHUPOBATh U PACHPEEIATH CBOE BpeMsl.

Kpome Toro, 3Ta camocrosTenbHas paboTa Hepa3phIBHO CBsi3aHa ¢ (POPMHUPOBAHNEM KOMIIETCHIIUH.

Cpenu yHKIMI camMoCTOSATENbHONH pabOThl CTYIEHTOB B OOIIEH cucTeMe OOy4YeHHs BBIJEISAIOT
(W) (21390 1117 (X

e PaspuBaromiast (MOBBILIEHWE KYJIbTYpbl YMCTBEHHOTO Tpy[a, MPUOOIIEHHE K TBOPUYECKHM BHaM
NesTeIbHOCTH, (POPMHUPOBAHNE UHTEIICKTYAIbHBIX CIIOCOOHOCTEH CTYAECHTOB).

¢ lnpopmanmoHHo-00y4aromas.

e Ctumynupytomias (popmupoBaHrue MOTUBOB 00pa30BaHMsI, CAMOOOPa30BAHNUS).

¢ BocnursiBaromas (popMupoBaHue TUUHOCTHO-NPOPECCUOHATBHBIX KAUECTB CIELUAINCTA).

Bunsl camocTosiTensHONW pabOTHI CTYJACHTOB B HACTOAIIEE BpeMsi BECbMa Pa3sHOOOpPA3HBI U JAIOT
IIMPOKUNA BBIOOP JUIS ITperoiaBaTels.

K HuMm oTHOCSATCA:

e paboTa ¢ KHW)KHBIMU MCTOYHUKaMHM (YueOHMKaMH, 33la4HUKaMHU, ¢ OCHOBHOM M JIOTIOJIHUTENIbHON
PEKOMEHI0BAaHHOM JTUTEPATypOii);

e paboTa C 3JIEKTPOHHBIMU UCTOUYHUKAMHU (00yyarouye nporpaMmbl, CAMOYUUTENH U T.11.);

e paGora B ceru Internet (momck HyXHOW uUHpoOpManuu, 00paboTKa NPOTUBOPEUUBOM U
B3aMMOJIONIONHAOLIEH nHpOopManny; paboTa co crenualIn3upOBaHHBIMU 00pa30BaTEIbHBIMU CaliTaMu);

® BBLITIOJTHEHUE JJOMAIITHUX PadoT.

JUis  ycHemHoW OpraHM3allid M BBIIOJHEHUS CaMOCTOSTENBHOW pPabOThl, OCYIIECTBISIEMO
00yJaroImuMUCs BO BHEAYTUTOPHOE BpeMs B (DOHJIE OLIEHOYHBIX CPE/ICTB IIPUBEICHBI CTUCKH BOTIPOCOB JIJIs
YIIIyOJI€HHOTO HM3y4YeHHs IUCLUIUIMHBI, TECTOBBIE 3aJaHUsl TEKYLIET0 M IMPOMEXYTOYHOTO KOHTPOJI,
OWUNeTHl JUII CaMOKOHTPOJISl, TeMaThka pedepaToB, KPUTEPUH OIEHOYHBIX Trpamannii. OcymecTBiss
CAMOKOHTPOJIb JIOTIOJIHUTENIHO H3YYE€HHOW TEMAaTUKU JUCLUIUIMHBL, OOYyYaroIIMMHCS caM OILIEHHWBAeT
CTETIeHb YCBOGHHOCTH TEOpeTHUecKoro Martepuana. OOs3aTeNbHO Ui KaXKAOTO CTYIEHTa HalMCaHue
pedepara o 3ajaHUIO MPETOAABATENS C MOCIEAYIOUMM 00CYKICHUEM Ha JII000M U3 BUI0B (JEKIIMOHHBIX
WA TIPAaKTUYECKUX ) 3aHATHIA. [IpenogaBarens olleHUBaeT ypOBEHb OCBOCHHUS TOTO MITM HHOTO KOMITOHEHTA
KOMIMeTeHIMH. [JI OLIeHKH NMPaKTUYECKUH 3HAaHUN U yMEHUH U 3aKperyieHns] TEOPETUYECKOro MaTepuana
KKl 00y4aronuiicss OUHON (POPMBI TOJKEH BBIMOJIHUTD PacueThl CAEIYIOIINX 3a/1a4.

CamocrosiTenbHas padora Ne 1
Tema: PacdeT TEXHOJOTMYECKHUX ITOKa3aTeleH.
IIpooonscumenvrnocme: 2 gaca (300).
3adanue: OnpeaenuTs MacCOBYIO JOJIO DJIEMEHTOB B KOJJIEKTUBHOM KOHIIEHTpaTe ISl YCIOBUU,
ykazaHHbIX B TaOn. 1. KoHieHTpar, kpoMe yKa3aHHBIX MHUHEPAJIOB, COACPKHUT KaiablUT. OmpenenuThb
CKOJIBKO KaJIbLIUTA COJICPKUTCS B KOHIIEHTpATE.
Tabmmma 1



Wcxonurie naggele It 3aganus 1

Howmep MuHepainsl, conepxKaimecs accoBas 1oJs. 9
BapHaHTa B KOHIICHTDATE Cu S Zn Pb
1 [Tuput + xanbKonupuT + chanepur 8 38 12 -
2 [Tuput + xanpKonupuT + cdanepur 7 36 11 -
3 [Tuput + xanbKonupuT + chanepur 6 34 10 -
4 [Tuput + xanpKonupuT + chanepur 4 30 8 -
5 [Tuput + XanbKoOnupuUT + chanepur 5 32 9 -
6 [Tuput + xanpKonupuT + cdanepur 3 32 6
7 [Tuput + GopHHT + cdaneput 8 35 10 -
8 [Tuput + 60opHUT + chaneput 7 34 8 -
9 [Tuput + GopHUT + chaneput 6 33 6 -
10 [Tuput + 60opHUT + chaneput 5 32 4 -
11 [Tuput + GopHHT + caneput 4 31 3 -
12 [Tuput + 60opHUT + chaneput 3 32 4 -
13 [Tuput + GOpHHUT + TaJCHUT 8 33 - 10
14 [Tuput + GOpHUT + raJICHUT 7 31 - 8
15 [Tuput + GOpHHUT + TaJCHUT 6 29 - 7
PesynbTathl pacueTa TEXHOJIOTHYECKUX MTOKa3aTeleit ooorameHus oopMIIsIFOTCS B BUIC TaOIHIIBI.
TexHomormuecKue moka3aTesu 00oraiieHus
HaunmenoBanue mpoykra Q, /4 y, % S, % & % P, /4
Konuenrpar Q«x Px S &x P«
XBOCTHI Qxs Pxs Lo Exa Pxs
Wcxonnas pyna Quiex 100 a 100 Pucx

CamocrositeibHas padora Ne 2
Tema: Pacuer onepany rpoX04eHUsI.
IIpooonscumenvrocms: 2 yaca (300).
3aoanue. Paccuntarh onepanno rpoxoyeHus Mo JaHHBIM, IPUBEIEHHBIM B Ta01. 3 u Ha puc. 1 —5.
[Tpu BbINOJIHEHUH 3aJaHUSL HEOOXOIUMO:
1. HapucoBaTh cxeMmy ornepanuy rpoX04eHHsl 1 HAHECTHU Ha HE€ BCE M3BECTHHIE JIaHHBIE;

2. Ilo HNCXOJHBIM JAaHHBIM IMOCTPOUTH I'PaHYJIOMCTPHUYCCKUC XAPAKTCPHUCTHUKU HPOJYKTOB
I'pOXOYCHUMA (I/ICXO,[[HOFO, HaaApCIIETHOTO U HO,Z[pCH_IeTHOFO);

3. ITonp3ysich TpaHyIOMETPUUECKUMH XapPaKTEPUCTUKAMHU, ONPEAEIUTh pa3Mep OTBEPCTHM
cUTa rpoxota 1 3(pPeKTUBHOCTh IPOXOUYEHHUS;

4. OHpCIleJ'II/ITB MacCCBhI BCEX HpOIIYKTOB HpI/I PI3B€CTH01>1 HpOI/ISBO,Z[I/ITCJ'ILHOCTI/I 110 HCXOHHOﬁ
pyze Q.

Tabmuma 3
Hcxonnple manuble Uid 3a0aHust 7



Howmep pucynka c MaxkcumanbHast
Howmep IPaHyJIOMETPUYECKUMU HpomssonnterbROCTE, KpYNHOCTH pyabl D,
papuaita XapaKTEpUCTUKAMU IIPOAYKTOB Q, Thac MM
1 2 500 1000
2 2 300 720
3 3 500 200
4 1 1000 100
S) 2 600 100
6 1 700 1100
7 2 500 900
8 1 600 250
9 3 800 80
10 1 700 720
11 2 500 400
12 3 300 300
13 2 600 200
14 1 800 100
15 2 450 800
100 100
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Puc. 5. Ucxonuble naHHbIe Qs 3aJaHus 7,
BapuaHThl 13 — 15

CamocrositeibHas padora Ne 3

Tema: Pacuer TexHONOTMYECKMX TOKaszarenend oborameHuss (0, Pk, Pxs, Ve, Yxs, €k €xs) €
WCTIOJIb30BaHUEM (PPAKIIMOHHBIX U CETTapallMOHHBIX XapaKTEPHCTHUK.

IIpooonscumenvrocms: 2 yaca (300).

3adanue: PaccunTaTth TEXHOJOTHMYECKHE IMOKazarenau oOorameHus (o, Bk, Pxe, Ve, Yxe, €k, Exs) C
UCMOJIb30BaHUEM (DPAKIIMOHHBIX M CeMapallMOHHBIX XapakTepucTuk (puc. 6.1 — 6.5). IlomyuyeHnnsle
pe3yIbTaThI IPECTABUTH B BHJIE KAYECTBEHHO-KOJIMYECTBEHHON CXEMBI.



Y, A.e. Y, A.e.

%, ¥10°° M3/xr % *10°7 M3/kr
B.% P.%
X, *105 M¥/kr %> *¥10°7 M3/kr
g, % &%
L00 - I
0,90 7 | |
0,30 - (7 | |
0,70 - | |
0,60 - I
0,50 A | I
0,40 - - | |
0,30 | | |
0,20 ! | | I
0,10 =" | | L
0,00 ! ! —
2.0 4.0 a,0 lo,0 12,0 % *107 M¥/kr
v, #1072 WofKT
Puc. 6.1. UcxonHabie JaHHBIC I 3aaHus 4, Puc. 6.2. McxoaHble nanHbIe Ij1d 3agaHusd 4,

BapuaHThl | — 3 BapuaHTHI 4 — 6
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Puc. 6.3. McxonHble naHHbBIe I 3agaHud 4,

BapuaHThl 7 — 9
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Puc. 6.4. Ucxoauble faHHbIe 11 3a0aHud 4,
BapuaHThl 10 — 12
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IcxoaHasa pyga

Q, 14
P, 11
a. %o
Odoranieqie
Q. T/1  |[KOHLIEHTPAT XBOCTBI | Q. T/
Pe. 1/4 P, 14
|3~ % A, %

Puc. 7. KauecTBeHHO-KOJIMYECTBEHHAs CXEeMa

CamocrositesbHas padora Ne 4
Tema: IpoOneHue moyie3HbIX UCKOIIAEMBbIX.
IIpooonscumenvrocms: 2 yaca (300).

3adanue:
1) CamocTosTenpHOE U3yUYEHHUE CIEAYIOIIed TeMaTUKU: Ha3HauYeHue orepaiuii ApoOiaeHus,

TEOPETUYECKUE OCHOBBI TpoIecca IPOOJICHUS, CTENEHb APOOJCHUS, CTaIUAIBHOCTh W CXEMBI
npobineHusi, cnocoObl Ipo0ieHus, kKiaccuduKalys MaliuH s APOOICHUS, KOHCTPYKIIMU U 00TIacTh
MIPUMEHECHHS 000PYIOBAHUS TSI IPOOIICHUS.

CamocrosiTesibHas padora Ne 5
Tema: MarHuTHbBIN MeTOJ 0OOTalLeHNs OJIE3HBIX HCKOMAEMBIX
IIpooonscumenvrnocmo:1 gac (300).

3aoanue:
1) CamocTosTensHOE H3yUEHUE CIICTYIONICH TEMATUKU: TEOPETUICCKUE OCHOBBI MAarHUTHOTO

METOJa O6OI‘aH_IeHI/ISI, CYIUIHOCTb " KJ'IaCCI/ICI)I/IKaLII/IH MAarauTHbBIX MCTOAO0B O60F3H.[CHI/IH, MAarHuTHBIC
CBOICTBa MHHCPAJIOB 1o MarauTHBIM CBOfICTBaM, CXEMbI MAarHuTHOI'O O60FaHI€HI/15[,
TCXHOJIOTUYICCKHUC ITapaMCTPhL MarHUTHOM cerapal, MaroHuTHBIC CCIIapPaTOPhI.

CamocrositeibHas padora Ne 6
Tema: O0e3BOKMBaHUE POAYKTOB OOOTAIICHUSI
IIpooonscumenvrocms: 1 wac (300).

3aoanue:

1) CamocrosiTenbHOe U3YYCHHE CIEAYIOMEH TEeMaTHUKW: OCHOBHBIC OMpPEICICHUS
00€3BOXKUBAHUS TPOJYKTOB OOOTAICHHS, TEOPETHYSCKUE OCHOBBI TIpollecca  CrYIICHHS,
TEOPETUYECKIE OCHOBBI MPOIIecca BaKyyM- U Mpecc-(PpuIbTpaiuu, TEOPETUIECKHEe OCHOBBI ITpoliecca
CYIIKH, pacdyeT CXeM 00€3BOKMBAHUS, TEXHOJIIOTHYCCKUE ITapaMETPhl MPOIECCOB 00E3BOKHBAHMSI,
obopynoBaHue a5l 00€3BOXKUBAHUS IPOAYKTOB OOOTAIICHHUS.

CamocrositeibHas padora Ne 7
Tema: OKyCKOBAHME MOJE3HBIX UCKOMTAEMbIX
IIpooonscumenvrocms: 1 gac (300).

3aoanue:
1) CamocTosTenbHOE U3YyUEHHUE CIEAYIOUIEN TEMAaTUKU: TEOPETUUECKUE U TEXHOJIOTUYECKHE

OCHOBBI Ipollecca arjioMepaliy, TEeOpEeTHYECKHe U TEXHOJOTHMYECKHEe OCHOBBI Ipoliecca
OKOMKOBAHHMsSI, TEOPETUYECKHE U TEXHOJOTHYECKHE OCHOBBI IIpoliecca OpUKETHPOBAHUS,
o0opynoBaHue IJ1s arjJoMeparii, OKOMKOBaHUSI M1 OpPUKETUPOBAHUSI.

CamocrositesibHast padora Ne 8



Tema: OnpoboBaHKEe, KOHTPOJIb M ABTOMATH3AIIUS
Ilpooonoscumenvrnocms: 1 yac (3P0).

3aoanue:

1) CamocTosTenbHOE H3yYEHUE CIEAYIOLEH TEMAaTHKU:
OIpoOOBaHUs, METOJIBI OMPOOOBAHUS CHITYYHX MaTEPHAJIOB, HEMOABIKHBIX MAacC, IYJbIIbI, pacyeT
MOTPEUIHOCTeH ONMpOOOBaHMs, TOBAapHBIM OalaHC, TEXHOJOTMYECKHH OajlaHC, pacueT HEBA30K

OaylaHcoB, 000pyI0BaHUE JIsl OTIPOOOBAHMS.

IOHATHUA W  OINPCACIICHUIA



