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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Juciuminna «O0oraiieHue moJie3sHbIX MCKOMaeMbIX» ofecrieunBaeT (opMHpOBaHHE
C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-1 CriocoGHOCTb IeMOHCTPUPOBATh HABBIKU
BeJleHHs U OpraHu3alyy TeXHOJI0TMYeCKUX IIpoLiecCoB [IKC-1.1
[006b1uM 1 IepepabOTKY TBEP/IBIX I10J1e3HBIX MCKOTIaeMbIX

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
CopeprxaHue HH/UKATOpa Pe3ynbTar 00yueHus
HH/MKaTopa
3HaTh OCHOBHbIE XapaKTePUCTHUKU
MHHEepaJIbHOTO ChIPbS C LieJIbI0
nosibopa MeTozia oboraiieHusl.
BnazieeT HaBbIKaMy OpraHu3aliiu
Ymetb 1pou3BOAUT pacyeT
Y Be/leHUs] TeXHOJIOTMYeCKOro
[IKC-1.1 3¢ (eKTUBHOCTH oboratieHus
rpoiiecca Ha 000raTuTeTIbHOM
MHHepaJsIbHOr0 ChIPbSL.
TIPOU3BO/ICTBE
BnapeTb OCHOBHBIMU MTOHSTUSMU
XapaKTepu3yHIIMMHU COCTaB
MaTepHasia v ero 060raTuMocCTb.

2 MecTo pauciMIuiuHbl B cTpyKType OOII

Usyuenne aucuunaviel «OOoramieHre TIO/Ne3HBIX HWCKOMaeMbIx» 0asupyercss Ha
pe3y/bTaTaXx OCBOEHHS Ce[yIOLUX JUCLMIUIMH/TIPAKTUK: «OOIas reosorus», «TexHOnoruu
TOPHBIX paboT», «PU3MKa TOPHBIX MMOPO/», «YueOHasi MPAaKTHKA: 03HAKOMUTe IbHAsK TIPAaKTHKa»

JucimruivHa SIBAsieTCsl TpefllecTBYIOLIeN 1 AUCLIUIUVIMH/TIPAKTUK: «MexaHusanus
TOPHOTI'0 TIPOM3BO/ICTBa», «OboraiijeHue 1eckoB», «Pa3paboTKa TeXHOTeHHBIX MeCTOPOKIEHUM»

3 O0beM AUCIUILITHHBI

O0beM AUCHMIITHHBI cocTaBysieT — 3 3ET

TPyA0eMKOCTh B aKa/leMHUYeCKHX yacax
. (OpuH akajeMUuecKUil yac COOTBETCTBYET 45
Buj yueGHo# padoThI
MHHYTaM aCTPOHOMHYECKOT'0 yaca)
Bcero Cemectp Ne 4

OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 108 108
Ay[IWTOpHBIE 3aHATHUS, B TOM UKC/Ie: 64 64

JIEKITUU 32 32

nabopaTopHbIe pabOThI 32 32

MpPaKTUYeCKHe/CeMUHAPCKUE 3aHSITHS 0 0
KoHTakTHas paboTa, B TOM UHC/Ie 0 0

B (hopme pabOTHI B 3/IEKTPOHHOMN
MH(OpPMaIMOHHOW 00pa3oBaTe/bHOMN 0 0
cpejie
CamocrosiTenbHasi pabora (B T.4. 44 44
KYPCOBOe MPOeKTUPOBaHKeE)




TpyA0eMKOCTb NPOMEKYTOUHOU

0 0
aTTecTalyu
Bu npomMe>KyTOuHOM aTTecTalu
(MTOrOBOTO KOHTPOJISI TIO AUCLIUTI/IMHE) 3auer 3auer

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbBI
4.1 CBojHbIe JaHHBIE 110 COJePKaHUI0 U CIIUII/TUHBI

Cemectp Ne 4

Bujbl KOHTAaKTHOH PadoThI
N | et e | ap [ macpn | | de
n/n b nﬁl UITUHbI Ne Ko No Ko Ne Koz No Ko, KOH}';"monﬂ
A B UYac. 3 UYac. 3 Uac. B UYac. P

1 2 3 4 5 6 7 8 9 10 11
TTOJIE3HBIE
NCKOITAEMBIE Y eTHBL

1 n UX 1 8 1 2 1 10 oboc
XAPAKTEPUCT P
VKU
[IO/ITOTOBUTE .

2 | JIBHBIE 2 8 i’ “?’3 12 1 12 3;':;“(‘)’2“
TTPOIIECCEI : P
OCHOBHbIE 6, 7 YcTHbIH

3 OBOI'ATUTEJIBH 3 8 8’ 9’ 16 1 14 OIIDOC
BIE [TPOLIECCEI : P
BCIIOMOT'ATEJ O

4 bHEBIE 4 8 10 2 1 8 OIDOC
TPOLECCEI P
IIpomexxyTouHas 3auer
arTecTauus
Bcero 32 32 44

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHH
Cemectp Ne 4
No Tema Kpatkoe copepxanue
1 [TOJIE3HBIE 1.Knaccudukaijysi mosesHbIX UCKOTaeMbIX;

NCKOITAEMBIE N UX | 2. BeljecTBeHHbIN COCTaB MOJI€3HBIX
XAPAKTEPUCTHUKHA HUCKOITaeMBbIX;

doTaroHHOe oboraleHue;
PasimomeTpuueckoe oboraijeHue;
Xumuueckoe oborareHue;

3. TeKCTypHO-CTPYKTypHbIe XapaKTepUCTUKW;
4. dusnyeckKre CBOMCTBA.
2 [NOAI'OTOBUTEJIBHBI | 1. I'poxouenue;
E ITPOLIECCBI 2. Knaccudukarus;
3. IIpobneHue;
4. N3mesnbueHue.

3 OCHOBHBIE 1. ['paBuTaI[IOHHOE OOOTallleHKE;
OBOI'ATUTEJIBHBIE 2. MarnutHoe oborarieHue;
I[MPOLECCHI 3. OnekTpuueckoe oboraiijeHue;

4.
5.
6.
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7. OborareHue 10 $U3NKO-MeXaHUUIeCKUM
CBOWCTBaM MHUHEPAJIOB.

4 BCIIOMOTI'ATEJIBHBIE | 1. O6e3BokuBaHre TPOAYKTOB  oboraijeHus;
ITPOLECCHI 2.0KyCKOBaHHe M0JIe3HbIX UCKOIaeMbIX.

4.3 IlepeueHb /1abOpPaTOPHBIX PpadoT

Cemectp Ne 4

Ko/1-Bo akajieMmuuecKux

Ne HaumeHoBaHue j1abopaTopHOil padoThl 4acoB

OnpepneneHne rpaHyJI0MEeTPUYECKOTO COCTaBa Py/ibl 2

V3yyeHnie paboThl 111eKOBOM APOOUIKH

A O(WIN|F

2
V3yuyeHne paboThl BaTKOBOM M KOHYCHOM JIPOOMIIOK 4
W3yuenue (hakTOPOB, BAUSIOIMINX Ha 4
3 (HeKTUBHOCTb I'POXOUEHUS

N3yueHue (hakTOpOB, BAUSIIOIIUX Ha KPYITHOCTh
TI0MO0JIa B MeJIbHULIE

Ul
No

V3yuenue paboThl JuadparMoBoii 0TCaIOUHOM
MaIIUHbI

Vi3yuenune paboTbI KOHIIEHTPALIMOHHOTO CTOJIa

MarHuTtHoe oboraiiieHre

doTarioHHOe oboraieHre ToTMMeTaTnyeCcKon
Py/ZibI

O || D

N AR

10 O0e3BOXKHMBaHKME MaTepuasa

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH
[MpakTUUeCKUX 3aHATHI He MPpeAyCMOTPEHO
4.5 CamocrosiTes1bHasi padora

Cemectp Ne 4

Ne Buj CPC Ko/1-B0 aKajeMH4ecKux
4yacos
1 [ToAroToBKa K 3a4éTy 44

B xoze mpoBeieHusT 3aHATUM TI0 AUCIUTUIMHE UCTIONB3YIOTCS C/IeAYIOIIe HHTePAaKTUBHbIE
METOZIbl 00yUeHHs: CeMUHap B ZIMa/IOTOBOM PeXKHUMe, TPYIIIOBast JUCKYCCHS, TTPOEKTHBIN
TIO/TXO/I.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHus /s 00yUYarolUXCA M0 J1ad00paTOPHbIM padoTam:

BagennukoBa I'.A. OG6oraiieHre TM0€3HbIX HCKOMaeMbiX. MeTO[MuecKrue YKasaHus s
00y4JaroIMXxCsi TI0 BBITIOTHEHUIO TabopaTopHeIx pabot. V3a-so UPHUTY. -2018 r.— 20 c.

5.1.2 MeToauuecKne yKa3aHusl /ISl 00y4arIuXCs 10 CaMOCTOSITe/IbHOM pabore:



B pamkax camocTosiTesTbHOM paboThI CTy/jeHTa MpeyCMaTPUBAIOTCS C/IeAYIOIHe MeTOANIeCKre
yKa3aHUsL:

- [UIs1 OBJIaJieHus1 3HaHUSIMU: UTeHre TeKCTa (yueOHHKa, TepBOMCTOYHHKA,
JIOTIO/THUTe/IbHOW JIUTepaTyphbl), COCTaB/IeHUe T7IaHa TeKCTa, KOHCIIeKTUPOBaHUe TeKCTa U3
yueOHMKa, BBIMMCKU U3 TEKCTa, paboTa CO C/I0BapsiMM U CIIPABOUHMKAMH, O3HAKOMJIEHHE C

HODMAaTHUBHBIMU [IOKYMeHTaMH,  yueOHO-MCC/iefioBaTe/lbCcKasi pabora, TpopaboTKa
Hay4HO- MCC/IeIOBaTeIbCKUX CTaTell B 00/slacTH 0OOraljeHus: TOJIe3HbIX HCKOTMaeMbIX
(A3paTenscTBO

«Pyna v MeTanmbi», )xypHanbl: «OboraitieHue py», LiBeTHble MeTasbl», «['OpHBIM KypHasI»).
- JU1s1 3aKpeTUIeHNsI M CUCTeMaTH3aliy 3HaHW: paboTa C KOHCTIEKTOM JIeKLuH, 00paboTka
TEeKCTa, MOBTOPHast paboTa HaJ| yueOHbIM MaTepraioM (yueOHUKa, TIepBOMCTOYHHKA,
JIOTIO/THUATE/TBHOM JTUTepaTyphl, ay/iM0 U BUZEe03aricei, COCTaB/IeHUe IJIaHa, COCTaBJIeHUe
Tab/UL] /I CUCTeMaTH3aliu yueOHOro MaTeprasa, OTBET Ha KOHTPOJIbHBIE BOTIPOCHI, ,
aHanMTHUecKast 00paboTKa TekcTa (AaHHOTHPOBaHNe, peLieH3UpOBaHue, ped)eprpoBaHie,
KOHCIeKT-aHa/In3 U [Ip), 3aBepleHre ayJUTOPHBIX J1abopaTOpHBIX paboT U odopmiieHre
OTYETOB TI0 HUM, COCTaBJieHre O6nbmorpadun, TeMaTUYeCKUX KPOCCBOP/OB, TECTUPOBAHKE U
Ap-

- JU1s GOPMHPOBAHKST YMEHHI: pellleHre 3aiau U YIIPaXHeHHH TI0 00pasily, pelieHue
BapUaTUBHBIX 3a/Iay, PelIeHHe CUTYaLMOHHbIX (MTPOeCCHOHaNIBHBIX) 3a/jau, TPOEKTUPOBaHUE U
MO/Ie/TMPOBaHKe Pa3HbIX BUIOB U KOMITIOHEHTOB MTPOQ)eCCHOHATBHOM AeaTeTbHOCTH, OTIBITHO
SKCIieprMeHTasbHas paboTa.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyuy Mo JUCHHUIINHE

6.1 OreHoYHBIe Cpe/CTBA /11 NPOBe/ieHUs TeKyIlero KOHTPOJIs
6.1.1 cemecTp 4 | Y cTHBII1 onpoc
Omnucanue nponeaypel.

OnwucaHue TIpOIielyphbl: YCTHBIA OMPOC TIPOBOAMTCS B Hayvaje 3aHATHsS BbIOOPOUHO cpeau
00yUaroIuxcs.

[Ipumep. Tema: Ilosie3Hble MCKOIaeMble ¥ UX XapaKTePUCTUKU

Boripocs! A1 KOHTPOJIS:

-PU3UKO-MeXaHUUeCKe XapaKTePUCTUKHU MUHEPAIbHOTO ChIPbS;

-Knaccudukaijys rosie3HbIX CKoraeMbix. Tema: [TogroToBUTe /IbHbIE TIPOLI@CCHI.

OnwucaHue TIpOIielypbl: YCTHBIA OMPOC TIPOBOAMTCS B Hayvaje 3aHATHsS BbIOOPOUHO cCpeau
00yUaroIuxcs.

Bomnpocs! fj1s1 KOHTPOIS:

-Kakue ornepany 0THOCATCS K ITOArOTOBUTE/IBHBIM IIpOLieccam;

-TTonsTus ApobeHus], U3MeIbUeHUs U Ae3UHTeTrpariuy py/i.

KpuTtepun oneHUBaHus.

«5» — OTBETHUJI Ha BCe BOIPOCHI [IPaBUJIBHO;

«4» - OTBeTHUJI Ha BCe BOMPOCHI C 1-2 ounbkamu;

«3» — yacTo ombascsi, OTBETU/I MPABU/IBLHO TOMBLKO Ha TI0JIOBUHY BOIIPOCOB;
«2» — IIOYTU HAYEro He CMOT BBIIOJIHUTD IIPaBU/IbHO;

«1» — BoOO11je He OTBETHJ Ha BOTIPOCHI.



6.2 OueHouyHbIe Cpe/ICTBA /I/IfA MPOBe/[eHHs TPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToppBI)
NupukaTop A0CTHKEeHUs
KpuTepuu oneHMBaHus OLIeHUBaHMA
KOMIIeTeHI{ U1 o
NPOMEeKYTOYHOH
arrecTanuu
[IKC-1.1 HNemoHCTpUpyeT 3HaHUS B 001aCcTH YcTHbIN ornipoc
OCHOBHBIX XapaKTepUCTUK
MHUHepa/JibHOrO  ChIpbsi UM CIOcoOeH
TIPUMEHSTH [TPUHLUIIBI TeXHOJIOTUH

O60FaU_[eHI/IH I10JIe3HBIX MCKOIId€MbIX

6.2.2 TunoBbie OLIeHOUHBIE CPeICTBA MPOMEXXYTOUHOM aTTeCcTallu

6.2.2.1 Cemectp 4, TunosBble OLeHOYHBIE CPeCTBA /IS IPOBe/JeHUs 3aueTa 110
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

3aueTsl MPOBOJATCS TIepe]| 9K3aMeHaLMOHHOM ceccrell, IpelyCMOTPeHHOH yueOHbIM T1/1aHOM.
He ponyckaetcst mpoBesieHue 3aueTa Ha MOC/IeJHUX CeMUHAPCKUX, MO0 JIeKLIMOHHBIX 3aHSATUSX.
3aueT Zl0/DKeH HAUMHATBCS B yKa3aHHOe BpeMsi U [IPOBO/IUTHCS B OTBEJIeHHOM [i/Isl 3TOr0
ayurtopuu. [IpenosaBarenb NpUHUMaeT 3aueT TOIBKO MPU HAIMYUU BEJOMOCTH U HaJjjleKalliM
obpa3om ohopMIIeHHOM 3aUeTHOM KHIKKW. KpuTepuy o1jeHKU OTBeTa CTy/jeHTa Ha 3aueTe, a
Takke (hopMa ero npoBe/leHus1 JOBOAATCS IIperofiaBaTesieM [j0 CBe/leHUs CTY/IeHTOB /0 Hauasla
3auera.

Pe3ysibTaT 3aueTa 00BSBISETCS CTYIEHTY HEITOCPEICTBEHHO TIOC/Ie er0 Cjauu, 3aTeM
BBICTAaBJ/IAE€TCA B 9K3aME€HALJMOHHYIO B€JOMOCTb 1 3dU€THYHO KHWDKKY CTYyZA€HTA. ITonoxxurenbHbIE
OLIEHKH 3aHOCATCA B 3K3daMEHALIMOHHYIO B€IOMOCTDb Y 3dUY€THYIO KHWXKKY,
HEYIOBJIETBOPUTE/IbHAA OLI€HKA ITIPOCTABJIAETCA TOJIBKO B 3K3aMeHaL{HOHHOﬁ BeJOMOCTH. B
C/1ydae HesdBKH CTyJA€HTa OJid COa4X 3aUeTd B BeJOMOCTH BMECTO OLI€HKH [e/IdeTCA 3allCh «He
SIBUJICSI». B BeJoMOCTH J0/KHBI ObITH 3ario/iHeHbl Bce rpadbl. B ciiyuae vcnpaBieHust
9K3aMeHaTOpPOM OL|eHKH B 3aUeTHOM KHIKKEe UM Jle/laeTcs 3alkCh «MCTpaBieHHOMY Ha (OLleHKa)
BE€pUTb» U CTABUTCA ITOATINCH.

Ecnu B rnponecce 3a4yeTa CTyJeHT WCIT0/Ib30Ba/l HEAOITyCTUMbIE€ JOIIO/JIHUTE/IbHbIE MaTepHaJ/Ibl
(HJHapFaJIKI/I), TO 3K3daM€HAaTOP UMEET IIPpABO U3BATH LIIAPrajakKy U 00s3aH II0CTaBUTh OLIEHKY «He
3aUTeHO».

IIpumep 3agaHuA:

YTo TaKoe 1oJie3Hble UCKOMaeMble?

Kaxkue Buzib1 0060pyoBaHus /17151 JOOBIUM 110J1e3HBIX MCKOTIaeMbIX BbI 3HaeTe?

Yro Takoe oboraruTenbHast habpuka?

YTo TaKoe reperpysxaresib, APOOHIIKA, YTOMbHBIA KOMOAH?

OxapakTepu3yiTe TPoLeCChl APOOIEHNS U U3MeTbUYEHHS], B UEM COCTOSIT UX OT/TAYMSL.
Kak k/maccuunypyroTcs pyJHble MaTepuasbl 10 TBEPAOCTH U, KaKue CYIeCTBYIOT
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TUATOTe3bI APobO/IeHNs?

7. [MepeuricvTe OCHOBHBIE CIIOCOOBI pO6/IeHNsI, TUTIBI APOOUIOK, UX TIPEUMYIIeCTBa U
HeJOCTaTKU.

8. Kakue cxembl ipo6ieHus1 U U3MebueHUsI TPUMEHSIFOTCS B UepHOW MeTajuTyprun?

9. [TepeunciiTe OCHOBHBIE TUIIBI Me/IBHUL] U JANTe X XapaKTepHUCTHUKY.

10. Ha3oBute cxeMbl pyHOro camou3sMe/byeHUs], CPaBHUTE UX TeXHUKO-3KOHOMUUYeCKUe
TOKa3aTesln.

11. MeTasnbl, UX CBOMCTBA U K/IaCCUPUKALUSI.

12. XapakTepuCTHKa NPOLIeCCoB pobeHus ¥ M3Me/bueHusl.

13. Cxewmsl (poTaLuu.

14. ITpombiBKa. OCHOBHBIE TUIIBI ¥ KOHCTPYKL[UY ITPOMBIBOYHBIX MAallIUH, UCTIO/Ib3YeMbIX B
TIPOMBILLITIEHHOCTH.

15. MarnutHoe oborarieHye. OCHOBHBIE TIOHATHS O BEJIMUMHAX, OTIPe/IeISIOUX TIOBeZieHre
TeJ1 B MAarHUTHOM 10j1e. MarHUTHbIE CBOKMCTBAa MUHEPaJsioB.

16. MeTo/ib1 06OTaIIeHHsT TI0/Ie3HBIX UCKOTIAeMBbIX.

17. V3menbueHue. [IpuHLUI pabOThI ¥ TUTTBI MeJIbHULL. 3

18. I'poxouenvie. OCHOBHbIEe  TOKa3aTend oborameHus. DakTopsl, orpeesstoLye
3¢ (HeKTUBHOCTb TPOXOUEHUSI.

19. doraroHHoe oboraijeHre. OCHOBHbIE 3aKOHOMEPHOCTH TEPMOAWMHAMUKN Y KUHETHKH
dbaorarmm.

20. ['paBuTaloHHoe oboraieHue. Pa3eseHre YacTUI] B BEPTUKATBHOM TIOTOKE YKUKOCTH.
Pa3penenue yacTull B NOTOKAaX MajioM TOMLLMHEI.

21. OCHOBHBIE THUIIBI JIEKTPOCTATUYECKUX CernapaTropoB. [IpyMHIMN [eMCTBUSL U CXeMbl

peain3alivu MpoLeccoB B IIPOMBILIJIEHHOCTH.

6.2.2.1.2 Kpurepum orjeHUBaHUA

3auTreHo

He 3auTteHo

OrieHKa «3auTeHO» CTaBUTCS CTYZEHTY,
KOTOPBIM UeTKO OTBeYaeT Ha KOHTPOJIbHbIE
BOIPOCHI C YCTaHOBJIEHHBIMU TPeOOBaHUSIMU
K pacuéTy, BEIOOPY TEXHOIOTUUECKUX
rokasartesiei 000py/J0BaHus1, 3HAeT MaTepHal,
IPaMOTHO U 110 CYILIeCTBY M3/araet ero.
3HaHHe OCHOBHBIX XapaKTePUCTUK FOPHBIX
TOpOJ, U METO/IOB pa3/ieieHusi MUHepaJbHOT 0
ChIPBSI.

O1leHKH «He 3aUTeHO» CTaBATCS CTY/IeHTY,
MMeIoleMy CyIIieCTBeHHbIe Po0esbl B
3HaHUM OCHOBHOI'O MaTepHaJa Io
rporpaMMe, a Takxe Z0MyCTHUBLLIEMY
TIPUHLIMITMA/IbHBIE OITMOKH MPY U3/10)KEHUU
MaTepuaa.
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