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

1.1 AuciunyimHa «OnTUMH3anus MPOLeccoB oforaieHus» obecrneuynBaer (JopMUpPOBaHUE
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-2 CriocoOHOCTb aHa/TU3UPOBaTh F'OPHO-
reo/I0rMYecKyro MH(OPMALMIO O CBOWCTBAxX U
XapaKTepUCTHKAX MUHEPAIbHOI'O ChIPbs U BMEILAFOIIUX [TIKC-2.7
1opoz, AJist Bbioopa 3¢ peKTUBHOM TeX-HOJIOTUH
repepaboTKH

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaTh - TOPHO-Te0JIOTUYECKHe
yc10BUsi HOPMHUPOBAHUS
MECTOPOXK/IeHUH TBEP/IBIX TOJIe3HBIX
HCKOTIaeMbIX;

- TeOpUI0 0TOOpa TeXHOIOTUYeCKUX
1pob MpU 3KCTUTyaTal[iOHHON
pa3BejiKe U 100bIUe TBEPABIX
T0J1e3HBIX UCKOTIAeMBbIX;

- METO/IbI U3yUeHus1 PU3NUYEeCKUX U
(U3MKO-XUMUYECKHUX CBOWCTB PY/bI U
ee MUHEPA/IbHbIX KOMIIOHEHTOB TIPH
TIPOBE/IeHNH SKCIUTyaTalliOHHON

CrniocobeH ompe/ie/TuTh METOABI, | pa3BeKU A00bIUM TI0JIe3HBIX
HeoOXOoAMMbIe [I7IsT UCCTIeJOBaHUSI | NCKOTIaeMbIX

TI0JIe3HBIX UCKOIMAaeMbIX Ha YMeTh - aHaM3UpoBaTh TOPHO-
000raTUMOCTH Ha OCHOBE aHa/IM3a | Te0JIOTMYecKre YC/IOBUs
WX TOPHO-Te0IOTUUECKUX CBOMCTB | )OPMHUPOBAHUS MECTOPOXK/AEHHIH

Y XapaKTepPHCTHK C 11eJbI0 TBEPAbIX T0JIe3HBIX UCKOTIAeMBIX;

ONTUMH3AIUH TTPOLIECCOB - yMeTb FOTOBUTH MPOOBI TIOI€3HBIX

oborarreHust HICKOTIaeMbIX K ITPOBE/IeHUI0 U3yUYeHHsT

TOPHO-TE0JIOTUYECKUX YCTOBHIA
(hopMHpOBaHUSI MECTOPOXK/|€HUS
TBEPAbIX T0JI€3HBIX UCKOTIaeMbIX
Bnapaers - MeTofuKamMu 0T60pa mpob
TIpY TIPOBE/IEHUU IKCILTyaTal[iOHHOM
pa3BeKH U 10OBIYM TBEP/BIX

TI0JTIe3HBIX UCKOTIAeMBbIX;

- METO/I0JIOTHA COCTaBJIeHUsI T/IaHa
paboT mpu npoBesieHUU
9KCIITyaTal[IOHHOM pPa3BeJKH 1
J0ObIUM TBEP/BIX TIOI€3HBIX
HICKOTIaeMbIX

IIKC-2.7

2 MecTo aucnun/iMHbl B cTpykrype OOII



W3yuenne paucuuruiiHbel «ONTHUMH3ALUsST TPOLECCOB oboraieHusi» 0Oa3upyercs Ha
pe3y/ibTaTaX OCBOEHUSI C/IeAYIOIIUX [JUCIUIUIMH/TIDAKTHK: «IloAroTOBKa pyJA W TEeCKOB K
oboramjennio», «TexHomorMueckasi MuHepanorvs», «TexHomorud oOOTaleHus T0J/Ie3HBIX
HCKOTIaeMbIX»

JucuyrnirHa SABJISIETCSI TIpe/ILIeCTBYIOIIeH IJIst JTVCLIUTUTAH/TIPAKTHK:
«[Tpou3Bo/iCTBeHHAsT TTPAKTUKA: TTPOHU3BO/ICTBEHHO-TEXHOIOTMUECKas MPaKTHKa», « TeXHO/IOruu
oborarrieHUsi TI0JIe3HBIX MCKOMaeMbiX», «OmpoboBaHHe U KOHTPO/Jb Ha 0060raTHUTeNbHBIX
dabpukax»

3 O0beM AUCIHMILTMHbBI

O6Bem aucHmIuIvHLbL cocTaBasgeT — 3 3ET

TPpyA0eMKOCTh B aKafileMUYeCKHX yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
. aCTPOHOMHYECKOTO yaca)
Bup yueOHo# padoThI
A P YuebH
Bcero BIM TOJT YueOHbIi rog Ne 5
Ne 4
OO11ast TpyZI0eMKOCTh
Hias TPy A 108 36 72
JACLIATITAHBI
AyJIUTOpHBIE 3aHATHS, B TOM
YAUTOP 12 2 10
yucre:
JIEKLINU 6 2 4
nabopatopHbie pabOThI 0 0 0
NpakTUYeCcKue/ceMrHapCcKue 6 0 6
3aHSITHS
CamocrosiTenbHasi pabora (B
T.4. KypCcOBOe 92 34 58
TIPOEKTHPOBAHUE)
TpynoemMKOCTb 4 0 4
TIPOMEXXYTOYHOW aTTeCcTaluu
Buz npomexxyTouHOM
aTTecTaluu (UTOrOBOTO . 3auer 3quer
KOHTPOJIA 110 AUCLIUIUIVHE)
4 CTpyKTypa U Cofiep>KaHHe JUCIUILTAHBI
4.1 CBojiHbIe JaHHbIE 110 COAEPKaHHUIO AUCLUT/IUHBI
YueoOusbIii rog Ne 4
Bujbl KOHTaKTHOH padoThI
N | Mmoo | e | p | tacen | ¢ | o
n/n P nﬁz I No Ko No Kon. No Kon. No Konm. Kon?lrmonﬂ
Aucl - UYac. B UYac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 BBegenue B 1 2 1,2 34 YcTHbIN
AUCLUTIVIMHY oripoc
IIpomexyTouHas
arTecTauust
Bcero 2 34

YueOHbIi rof Ne 5



Ne HaumeHoBaHue HeKLu/II/IB"AH Ko““;;g HOH pa60T112113 (CEM) CPC dopma
n/n PasjeJia i Tembl Ko Ko Kou. Ko Terymero
JAUCLUILIMHBI Ne Yac. Ne Yac. Ne Yac. Ne Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
IMoaroroBka mpob
K UCCJIeIOBaHUSIM.
1 Meto/b1 U3yueHUst 1 2 1 2 :13’ i’ 28 Pe;J;::Ie
COCTaBa U CBOWCTB ’
pyZbl
N3yuenue
TeXHOJIOTUUeCKUX
CBOWCTB
2 MUHEPa/ILHOTO 2 2 2,3 4 é’ i’ 30 P?:;::Ie
ChIpbS ’
pas3/IMUHbIMU
MeTOZaAMHU
IIpomexyTouHas 4 3auer
aTTecTalys
Bcero 4 6 62

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHH

YueOusbIii rog Ne 4

Ne

Tema

KpaTKOE coaepKaHue

BBesieHre B AUCLIMTIIMHY

Lenb u 3agaun AucuUruiMHbL. OOBeKThl UCC/eJOBaHUN
Ha oboratumocTb. Llenb 1 3a/jauu UccieI0BaHUH,
cocTaBJieHHe T1aHa paboTel. OCHOBHBIE 3Tallbl
UCC/ieIoBaHUM 000raTUMOCTA MUHEPA/IbHOTO ChIPbS.
BbI60p METO/I0B MCC/IeIOBAHUM U COOTBETCTBYIOILIETO
obopyioBaHus

YueOHbIi rof Ne 5

Ne

Tema

KpaTKoe coaepKaHue

[MoaroroBka mpo6 K
HhccnefoBaHuAM. MeTobl
M3yueHMs CoCTaBa U
CBOWCTB pY/ibl

TexHosorMueckoe onpoOoBaHKe U TeoJoro-
TeXHOJIOTUeCKoe KapTUPOBaHHE MeCTOPOXKIeHUA.
Criocobs1 oTbopa mpob, oTrpaBka npob,
COTPOBOXKA0LHe JoOKyMeHTbl. CoCTaB/ieHHe CXeMbI
pazgenky nmpobbl. CriocoObl COKpaIteHus U
riepeMelliMBaHusi. BriiesieHre mpob Ha CUTOBOM,
MUKPOCKOITMYEeCKWI, MUHepaJIoTMuecKui 1 Jip.
aHaym3bl. Vcrosib3yemoe obopyzoBanue. [TogroToBka
nipo0 mysibMbl, 0TOOpaHHBIX Ha (abprKax:
cokpailleHHe 1 06e3BokuBaHUe. OCcO6eHHOCTH
cokpairieHusi Tpob obecIyIaMIeHHBIX TIPO/IYKTOB.
MuHepanoruueckyi, CrieKTpaabHbIN, XUMAUeCKUM,
paLMoHalIbHbIN aHamu3bl. ['paHynomeTpryeckum
COCTaB MaTepuarsa, OLjeHKa pacrpe/ie/ieHusl Toie3HbIX
MUHepaJIoB I10 K/1accaM pa3/Inu4yHOM KPYTHOCTH.
MeTo/ib1 U3MepeHust TTIOBepXHOCTH. BoiienieHne
MOHOMMHepasbHbIX (pakiuid. OnpeseneHve
(h13MUeCcKrX CBOMCTB MUHEPAJ/IOB U PY/I.
@pakLMOHHBIA aHa/IM3 Py U yried. [ToctpoeHue
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KpPUBBIX 0boraTuMocTH. Pacripesiesienre (pakmuii mo
NPOAYKTaM oborairieHust 1 KpUBblepaszeneHusl.
ITporHo3upoBaHue oKasaresieil oboraijeHus ¥ BLIOOD
CXeMBI TI0 pe3y/ibTaTaM U3yueHHsl BeIl|eCTBeHHOTO
COCTaBa.

N3yuenue
TeXHOJIOTUYeCKHUX

OnpepeneHvie HeOOXOJUMOT0 BpeMeHH M3Me TbueHHUsI
PY/IbI Tiepe 1 UCTTbITaHusAME oboratumocTu. OlieHKa

CBOMCTB MHUHEpaIbHOTO
ChIPbs Pa3/IMYHBIMU
MeToZaMu

UCIIBITAHUH.

u3MesibyaeMocTu. Vccnenosanue pys Ha
000raTUMOCTh (PJIOTALIMOHHBIM METOZIOM.
OcobeHHOCTH BBITIO/IHEHHUS SKCIIEPUMEHTOB.
WccnepoBanue py Ha 000raTUMOCTb
rpaBUTALIMOHHBIMU MeToZlaMu. OcobeHHOCTH
BBITIOJIHeHUs SKCIlepuMeHTOB. VccneoBanue py/ Ha
oboraTiMoCTh MeToZjaM{ MarHWTHOM cerapaLyu.
Cxema ucnbiTanui. ViccneoBanue pyz Ha
oboratuMocThb crierjiaabHbIMU MeToZlaMu. CxeMa

4.3 IlepeueHb 1a00pPaTOPHBIX padoT

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

4.4 TlepeyeHb NPAaKTUYECKUX 3aHATHH

YueOusbIii rog Ne 5

. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NpakKTHUeCKHX (CEMHUHAPCKHX) 3aHATHI
4acoB

1 Cocras/ieHve IPUHLMITUAIBHBIX CXeM M0 rOTOBKU ’

npo0OBI Py/Ibl K J1aO0PaTOPHBIM UCIIHITAHUSIM

N3yueHvie MeTOAUKY OLIEHKU HM3MeIbuaeMOCTH
2 pyzbl. [TocTpoenue rpaMKoB KUHETHKH 2

V3MeJIbUeHHUs
3 OrnipefiesieHrie KOHTPACHOCTH PY/[ 2

4.5 CamocrosiTesibHasA padoTa

YueOusbIii rog Ne 4

Ko1-Bo akageMnuyeckux
No Buj CPC A
4acoB
1 [ToAroToBKa K KOHTPOJIBHBIM paboTam 4
2 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 30

YueOHsIli rog Ne 5

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acoB
1 OdopmiieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U 6
TTPAKTUYECKUM paboTam
2 [ToaroroBka K 3a4éTy 8
3 IToAroTOBKA K KOHTPOJIBHBIM PaboTam 20
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| 4 | ITpopaboTKa pa3/ie/ioB TeOPeTUYECKOr0 MaTepHasa | 24

B xojie npoBeieHNs 3aHITUI 110 JUCLUIUIMHE UCTIO/Ib3YIOTCS C/eyIollrie UHTePaKTUBHbIe
MeTozbl 00yueHusi: B Xo/ie poBeieHus JIEKI|M 1 TIPaKTUUeCKUX 3aHATHI UCIIOJTb3YOTCS
CJleiyIoIiie MHTePAKTUBHbIE MeTO/Ibl 00yUeHuUs: OJIUI-0MPOC T0 TeMe TPOIIJIOTO 3aHSATHS,
KOJIJIEKTBHOE 00CY>KJIeHHe TeMbl, TIPe/I0KeHHOM TIpeTiojapaTesieM

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs N0 MPAKTHYECKUM 3aHATHIM

Bo BpeMmst u3yueHus AUCLUILIMHEI «VIcciejoBaHMe 10/1e3HbIX HCKOTIaeMbIX Ha 000raTUMOCTD»
CTYZIeHThI JO/DKHBI IPOPaboTaTh JIEKLIMOHHBIM MaTeprasl U TeOPETUUECKYI0 OCHOBY Pa3/iesioB,
Tipe/iCTaB/IeHHbIX B MeTO/IMYKe, OTBeTUTh Ha KOHTPOJIbHbIE BOMPOCHI, PACCUUTATh U OPOPMHUTh
MpaKTHUUeCcKUe 3a/laHusl.

3afaHus ¥ METOAMKY pacueTa HeoOXOUMO B3SITh U3 METOJMUECKOTO YKa3aHUs JiIst
NpaKTUYeCcKUX paboT 1o Kypcy: MccnenoBanre py Ha 060raTUMOCTD : METOZ,. YKa3aHUs T10
BBITIOJTHEHUIO TTPAKTHUeCKuX pabot / coct. B.B. Bnacosa. — VipkyTck : V3g-so UPHUTY, 2022.
[3neKTpoHHBIN pecypc].

[Tpwu 3awuTe MpakTUYeCKOM paboThI CTYJEHT [J0/DKeH CBOOOHO BJla/ieTh OCHOBHBIMU
dbopMyiaMi, yMeTb T10/Tb30BaThCsI TEXHUUECKOU U CTIPABOYHOM JIUTEPaTypoid, CBOOOIHO B/IaJIeTh
TePMUHOJIOTHEN 10 KypCy.

VccepoBanue 10/1e3HBIX UCKOTIAeMbIX Ha 000raTUMOCTD : METO/I. YKa3aHHsI TI0 BBITTOJIHEHUIO
npakTHueckux pabor / coct. B.B. BnacoBa. — Upkytck : M3g-Bo UPHUTY, 2022. [31eKTpOHHBIIHA

pecypc]
5.1.2 MeTtoauueckue yKa3aHHus /i 00yUYarOIUXCA 10 CAMOCTOATeIbLHOM padoTe:

CaMocTosiTeNlbHOe M3yUYeHHe TeOPeTHUeCKOr0 MaTepuasa rpeyCMOTPEHO Ha BCEM MPOTSHKEHUU
Kypca. Takasi paboTa CONpOBOXKAET JIEKIIMOHHBIE W TTPAKTHUECKKE 3aHSTHUS, U B TO XKe BPeMsI
SIBJISIETCST OT/Ie/TbHBIM BHZIOM CaMOCTOSITeIbHOW paboThl 00yuaroiierocs.

VcTouHMKaMU [Ijisi CAMOCTOSITE/IbHOTO U3yUeHUsI TEOPETUYECKOTO KypCa BBICTYTIAKOT:

- yueOHUKH TI0 TIPEJIMETY;

- KyPChI JIEKIWH TIO TPeIMETY;

- HayuHble CTaTbU B TIEPUOJUECKON FOPHUIMUECKO TeYaTh U PEKOMEHJOBaHHBIX COOPHUKAX;

- Hay4HbIe MOHOTPadUH.

6 ®DoHJ OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OnleHOYHbBIe CPeACTBA //IA NPOBe/ieHHs TeKYIIero KOHTPOJIA
6.1.1 yueOHbIii roj 4 | Y CTHBIN ompoc
Omnucanue nponeaypel.

B 3aBepiiieHUM ayJUTOPHOTO 3aHSATHSI 00YUarOIIUMCS MPeI0CTaB/ISIeTCST BOMIPOC /ISt
KOJUUIEKTUBHOT'O OOCY>K€HHS 110 TIPOMIEHHOM TeMe 1 BOMPOCHI /Il CAMOCTOSITe/TbHOM
MO/ITOTOBKU Y TIOBTOPEHUsI MPONJeHHOT0 MaTepuara.

KoHTposb 3HaHUH 10 MPOHIeHHOM TeMe OCYIIeCTB/IsIeTCsl Ha CIeyIOLeM ayIuTOPHOM 3aHITUN
B BU/Ie UH/IMBU/Iya/IbHOTO YCTHOTO OMpoca.



[Iprmepsl BOIIPOCOB /11 yCTHOTO OIpoca:

Pazgen. 1. BBegeHue B JUCLIUIVIUHY

1. BeguTe roHsATHE «00BEKT UCC/Ie0BAaHUS» TIPH OLIeHKe ChIpbsi HA 060TaTUMOCTb.
2. KakoBa 1ie/1b IpOBe/ieHusI UCC/Ie/I0BaHuUs HA 000raTUMOCTh MUHEPATBHOTO ChIPbs?
3. Ha3zoBuTe OCHOBHBIE 3Taribl paboT MpHY UCC/IeJOBaHUM Pyl Ha 060raTUMOCTb.

4. Kakue (akTOpbI BAUSIOT Ha BBIOOP MeTo/ja MCC/IeJ0BaHMUs Ha 060raTUMOCTh?

5. Kak 1rpaBu/ibHO COCTaBUTH T1J1aH UCC/IeJOBAHHS.

Kpurepumu oneHuBanus.

[Tpu npoBeieHNM OLIEHUBAHUS 3HAaHWK 00YYaIOIIUXCSl YUUTHIBAETCS:
- IPaBU/ILHOCTH OTBETa;

- yMeHHe U3/1arath CBOIO TOUKY 3peHHUs;

- KOPpeKTHOe MpuBe/ieHue IPUMepOB;

rpaMOTHOE UCI0/Ib30BaHUe TePMUHOJIOTHH.

OTBeT oLleHMBaeTCs Ha:

«OTJIMYHO» - TIPY HAJTMUWH Y 00yYaro1[erocs rinyboKuX, UCUepIIbIBAIOL[UX 3HAHUM, TPAMOTHOM U
JIOTUUeCKU CTPOMHOM MOCTPOEHUM OTBETa;

«XOPOLLO» - TIPU HAJIMYUU TBEP/bIX U JOCTAaTOYHO IMOJIHBIX 3HAHUH, JIOTUYECKU CTPOMHOM
TOCTPOEHUU OTBETA NP HEe3HAUUTE/TbHBIX OIUOKaX;

«y[IOBJIETBOPUTE/ILHO» - TIPY HAaJIMUMU TBEP/bIX 3HAHUH, W3/I0)KeHUH OTBeTa C OLIMOKaMH,
YBEePEeHHO KCIPAaB/IeHHbIMU [10C/Ie BCIIOMOTraTe/IbHbIX BOIIPOCOB IperoaBaTe/is;
«HEY/JIOBJIETBOPUTE/ILHO» - TIPU HAJIMUUHU TPYOBIX OIIMOOK B OTBETe, HEMIOHUMAHWUH CYIIIHOCTH
r371araeMoro BOIpOca, HeyBepeHHOCTH ¥ HeTOYHOCTH OTBETOB I10C/Ie BCIIOMOTaTe/IbHbIX
BOITPOCOB IperojiaBaTeis.

6.1.2 yueOHbIii rop 5 | Pemmienue 3ajau
Omnucanue npoueaypsl.

B xoze ayJUTOPHOTO 3aHATHSI 00YYarOLMMCSI TIPeJOCTaBIISIFOTCS 3aZlauu Ji/Isl pellieHUs. PellieHue
3a/lau OCYIL[eCTB/ISIETCS KaXKAbIM 00yYaroIMMCs MHAWBUYaTbHO B COOTBETCTBHUH C BaPUAHTOM,
C Toc/Ie/iyoleld IPOBepKOM pe3y/ibTaToB IperofaBareneM U 006CysKeHreM OTAeTbHbIX
BOTIPOCOB B I'PYTIIIE.

[Tpumep 3azau ro pa3zeny 1. [Togroroska nmpo6 K ucciefoBanysM. MeTo/bl U3y4eHHs COCTaBa
Yl CBOWCTB pPY/ibl

Bapuanr 1. CocTaBUTh CXeMy TIOATOTOBKHU K J1aOOPaTOPHBIM UCIBITAHUSAM MTPOOBI MeIHOM pPy/ibl
(macca 1000 kr, MmakcumasbHasi KpynmHOCTb MaTtepuana — 50 Mm).

[Tnannpyemsle ucciefj0BaHus:

- FPaBUTALIMOHHBIM aHa/IN3 Py/ibl KPYMHOCTBIO0 —25 MM U —10 MM;

- (h/I0TaLIMOHHBIE UCITBITAHUS,

- 3y4YeHUe Bell|leCTBeHHOI'0 COCTaBa.

ITpumep 3agau 110 pa3eny 2. Mi3yueHre TeXHOIOTUUECKHUX CBOMCTB MUHEPATbHOTO ChIPbS
Pa3/IMYHBIMUA METOZAMU

BapuanT 1. B Tabnuiie rnpuBe/ieHbl rpaHy/I0MeTpUUeCKHe COCTaBbl aHaJIOTOBOM U UCCIelyeMou
PY/bl B 3aBUCUMOCTH OT MPOJO/DKATETbHOCTH U3MesibueHusi. Knacc kpynHocty, MM Brixof
Ks1accoB (%) Tpu pa3IMUHOM MIPOJO/DKUTETBHOCTU
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V3MeJIbYeHNs], MUH
0 5) 15 30 45 60 90

AHasiorosas pyja

-3,0+0 97,8 - - - - - -

-1,0+0 53,5 97,2 - - - - -

-0,5+0 41,0 94,0 - - - - -

-0,074+0 19,9 49,5 80,4 93,3 98,5 99,6 99,9
-,05+0 14,4 36,9 64,1 784 87,1 940 99,0
Nccnenyemas pyza

-3,0+0 99,5 - - - - - -

-1,0+0 31,8 81,5 -
-0,5+0 21,3 73,9 98,1 - - - -

1 2 3 4 5 6 7 8

-0,2+0 8,5 49,7 823 99,7 - - -

-0,074+0 2,7 23,8 496 76,0 884 93,9 994
-0,05+0 1,0 17,0 37,2 559 70,5 852 98,5

[Tpumep 3ajauu K paszeny 2. PaccurraiiTe okasarejib KOHTPaCTHOCTH PyAbl 110 ee
¢bpakipioHHOMY cocTaBy (Tabs1. 5.2). OnpesenuTe KaTerOpHIO PyAbl 10 KOHTPACTHOCTH U
cZlesaiiTe BbIBOJ, O Liesieco00pa3HOCTH NpefoboralileHust UccieyeMoi py/bl.

Tabnwa 5.2

Howmep
dbpakiuu Cogiep>kaHue LJIeHHOI'O KOMITOHeHTa, % Brixop,
%

oT Jilo) Bi
1 0,0 0,1 0,06 5
2 0,11 0,2 0,14 10
3 0,21 04 032 12
4 041 08 061 24
5 0,81 2,0 1,30 32
6 2,01 5,0 3,40 10
7 501 10,0 7,50 7

Paccuurath K03¢duLeHT U3MeIbUaeMOCTH UCC/IeyeMOM Py/ibl IPY €€ U3Me/IbUeHUM OT
KpynHocTtH 15% knacca —0,074 MM 10 75%. AHanorosas pyia IMeeT HaCbITHYHO IIJIOTHOCTL 2,4
T/M3, uccnenyemasi pyja — 2,14 /m3. VI3aMenbueHue 1por3Be/ieHo B TabopaTOpHOM 111apOBOi
MenbHULIe 106 MJT-6 BMecTuMocThiO 14 1v3. KoadduiiveHT 3amo/iHeHUs1 MeJIbHULbI PYI0U —
0,12.

KpuTepuu onieHUBaHM.

BrinonHeHHasi paboTa oLleHUBaeTcs Ha:

«OTJIMUHO» - TIPY MIPaBU/ILHOM pelLleHUH 3a/lau C KOPPEKTHbIM 0()OpMIEHHEM BCEX 3TaroB
pacueta. OOyuaroImuicst CriocobeH OTBeTUTh Ha BOTIPOCHI TIPeTojaBaTesisi OTHOCUTETHHO
BBITIOJTHEHHOM 3a/jaul 1 000CHOBATh PellieHwe.

«XOPOILIO» - TIPU MTPaBUILHOM pellieHUH 33/jaui U He3HaUUTe bHbIX OIIMOKax B 0(popMIeHUN
yTanoB pacueta. OOyyJaromuiics criocobeH OTBETUTH Ha BOTIPOCKI TIPETIOZaBaTesisi OTHOCHUTETHHO
BBITTOJIHEHHOM 3a/lauM 1 000CHOBATH pellieHue.

«y[IOBJIETBOPUTE/ILHO» - TIPU HAJIMUMU OLIMOOK B pacueTe, yBePeHHO UCTIPaB/IeHHbIMH T10CTIe
BCIIOMOTraTe/IbHbIX BOMPOCOB Iperno/jaBaTesis.



«HEY/IOBJIETBOPUTE/ILHO» - TIPY HEBEPHOM pelLleHHH 33/lauM, HeMIOHMMaHWU CYIIIHOCTH
M3/1araeMoro BOMpoCa, HeYBepeHHOCTH ¥ HETOYHOCTH OTBETOB MOC/Ie BCIIOMOTraTe/IbHbIX
BOIPOCOB TMperozaBarers.

6.2 O1jeHOYHBbIEe Cpe/ICTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[IOCTH)KEHHUA
KOMIIeTeHI|UY B PaAMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
NugukaTop AOCTKeHUs
Kputepum oneHuBaHus OLleHUBaHHUS
KOMIIeTeHI| MU o
NMPOMEe)XYTOYHOH
aTTecTalu
[IKC-2.7 CrniocobeH oInpefie/IuTh MeTOo/ibl, | YCTHOe

HEe00XOMMbIe JUIst HCCeIoBaHUsA | coOeceloBaHUS 10
T0JIe3HBIX UCKOTIaeMbIX Ha 000TaTUMOCTh | BOIIPOCAM K 3aUeTy
Ha OCHOBe aHa/iM3a WX  TOPHO-
reoJIOTHYeCKUX CBOICTB 5
XapaKTePUCTUK C 1ieJIbl0 ONTUMM3aLUU
TIPOLIeCCOB 0OOTaIleHuUs

6.2.2 TunoBble O1jeHOUYHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 YueOHbIii roj 5, TunoBbie olleHOYHBIE CPe/ICTBA /I/IA MPOBe/JeHHs 3aUeTa 1o
AUCIUIIIMHE

6.2.2.1.1 Onucanue npoueaypsbl

[71s1 TioyyeHus 3aueTa 1o u3ydyaeMomy TpeaMeTy, obydaroieMycsi HeOOXOAUMO BBITTOTHUTE B
TeueHHe CeMecTpa BCe TIPaKTU4ecKre paboThl.

3aueT MPOBOJUTCSA B BH/IE YCTHOI'O OTBETA Ha KOHTPOJ/IbHBIE BOMPOCHL. OOyuUarolemMycs
MpeA0CTaB/ISAIOTCS [Ba BOMPOCa M0 TeMe U3y4eHHOro Kypca. i moAroToBKU OTBeTa
obyuatoiijemycst oTBoAUTCS OT 10 10 20 MUHYT. MpeTojaBaTe/lb MOXKeT 3a/]aBaTh
JIOTIOJTHUTE/TbHBIE BOTIPOCHI TI0 TEME, C 1[eJIbI0 O0JIee TIOJTHOM OL[eHKH 3HaHWH 00yJaroierocs.

IIpuimep 3aganud:

KoHTpo/IbHBIE BOTIPOCHI /I/IsI IPOBEIeHHST 3aueTa

1. Kakwe 11e/111 peanu3yroTCs TPY BBITIOJTHEHUM UCC/IeJOBAHUH MTOJIe3HBIX UCKOTIAeMbIX Ha
0boraTumMoCTh?

2. OCHOBHBI€ 3Tallbl UCC/IEIOBaHUI Ha 000TaTUMOCTh U TIOC/Ie/JOBATETbHOCTb UX BBITTOJTHEHMS.
3. Bu/ipl TEXHO/IOTMUECKUX TTPO0 U UX 1[e/IeBOe Ha3HaUeHHe.

4. Crioco6b1 oTHopa mpob Ha MeCTOPOXKIeHUU U Ha oboraTUTebHOM (habpuke.

5. OCHOBHBIE OTIepaL|H, BBITIOHEMBIE TTPU TIOATOTOBKE NP0 K UCC/Ie[OBaHUSIM Ha
000raTUMOCT®b.

6. ObopyioBaHKe, TIPUMEHsIEMOE TTPU TIOATOTOBKE TEXHOJIOTMUECKUX MPo0 K aHaM3am.

7. OcoOeHHOCTH TO/ITOTOBKH IyJILIIOBBIX TIPO0.

8. I'paHy/IOMeTPHUYECKHUI COCTaB PYAbI U METO/Ibl OTIPe/Ie/IEHUs] IPaH.COCTaBa.

9. CuTOBOM aHa/M3 Py ¥ POAYKTOB oboraijeHus. O6paboTKa 3KCriepUMeHTaTbHbBIX JAHHBIX.

9



10. TInoTHOCTH MUHEPAJIOB Y METO/bI OIpe/e/leHuUs TIOTHOCTH.

11. MarHuTHble XapaKTepuCTUKU MUHEDPAJIOB.

12. MeTo/p! M3MepeHus Y elbHOM MarHUTHOW BOCTIPUMMYMBOCTHA MUHEPAJIOB, PY/, U POAYKTOB
oborarreHus.

13. [JusnekTpuyeckas NIPpOHULIAEMOCTb MUHEPAIOB U METO/bI ee U3MepeHusl.

14. DKkcnepyrMeHTa/bHbIE MEeTO/IbI OTIpe/ie/IeHUs YZe/IbHOM TOBePXHOCTU MHUHEPAaJIoB.
[TpumeHsieMble TIPUOOPHI.

15. OcHOBHbIe MeXaHHWYeCKHe CBOKWCTBA FOPHBIX MOPOJ, U MUHEPAJIOB.

16. IpobumocTs 1 rokasaresis JpobrumMocT. MeToAWKY OmpesiesieHus..

17. VI3MesibyaeMOCTb MUHEPa/IbHOTO ChIpbsi. Turibl 1labopaTopHbIX MesibHUL]. Pacuer
TOKa3aresied U3Me/IbuyaeMOCTH PYA.

18. PackpeiBaeMOCTb MUHepasioB. [ToKa3aTenn paCKpbITUsS BKPAIlJIEHHOT'O ChbIPbSL.

19. MuHepanoruueckuii aHanu3. Metoauka npoBeieHust. Bupl mpo6 /711 MUH.aHaM3a.

20. Buzibl MUHepaoruueCcKux aHaiu30B. O0pBI.

21. Crioco0Obl ompe/iesieHust 3/IEeMeHTHOTO COCTaBa Py/i, MUHEpAJioB U MPOAYKTOB 000TalleHus.
22. Knaccuukanys MUHepasioB 10 XMMUUeCKOMY COCTaBY Y LIEeHHOCTH.

23. JItoMMHeCLIeHTHBIN U (Pa30BbIi aHa/IU3bI.

24.MeTo/ibl TPABUTALMOHHOTO 000TallleH!si MUHePaIbHOTO ChIPbsi, 00/1aCTh U OCHOBHOE
yCJIOBHE BO3MOKHOI'O IIPUMEHEHNs.

25. OCHOBHBIe CTa/[UU UCITBITaHUS T10/Ie3HOT0 MCKOMaeMoro Ha 060raTuMOCTb
IPaBUTALMOHHBIMH MeTOZaMH.

26. MeTo/ibl rpPaBUTALIMOHHOTO aHa/IM3a MOJ/Ie3HBIX UCKOMaeMbIX Pa3/TMUHON KPYITHOCTH.

27. MeToauKa 1abopaTOPHBIX UCTIBITAHUM 000raTUMOCTH TI0Ie3HOTO MCKOTIAeMOT'0 B TSDKEbIX
cycrnier3usix. OueHKa 3 QeKTUBHOCTH 00OTallleHUsl B TSDKeJIbIX CyCITeH3HUsIX.

28. KoapuiieHT paBHOIa1aéMOCTH U ero UCI0/Ib30BaHKe /1J1s1 OL|eHKH IPUT0JHOCTH OTCaJKH
Kak MeTo/ia oborariieHusl.

29. ITocTpoeHue KPUBBIX 060raTUMOCTH TI0 pe3y/ibTaTaM OTCa/IK{ TI0JIe3HOTO UCKOTIaeMOor 0.
30. Drarbl, UCIIBITAaHUM HAa 000TaTUMOCTB TI0/Ie3HBIX UCKOTIaeéMbIX, CO/iepyKall[iX MUHepasIbl C
MarHMTHBIMHM CBOMICTBaMHU.

31. Oco6eHHOCTH BBITOIHEHUS] MAarHUTHOT'O aHa/ik3a. ATimapaThl /i1 MarHUTHOTO aHa/k3a.
32. Pacuer, mocTpoeHre 1 TIpUMeHeHre KPUBBIX MarHUTHOW 000TaTUMOCTH T10J1e3HbIX
HICKOIIaeMblIX.

33. Knaccuguikanys MuHepasoB 1o (h0TUPYEeMOCTH.

34. TlogroToBKa 1pob MUHepanIbHOTO ChIPhs K UCC/Ie/JOBAaHMIO Ha 060raTUMOCTh METOJOM
dnotauuu.

35. CxeMmbl ¢i0TaliMOHHOTO oOoraiieHus. @akTopkbl, Orpeeistolye BbIOOp hI0Tal[MOHHOMN
CX€EMBI.

36. Oco6eHHOCTH BBIMOIHEHUS OMBITOB (h/I0TALUK P/ B 3aMKHYTOM LIUKJIe.

37. dnoTalys KpyIHO3epHUCTOr0 MaTepuara.

38. dyioTalMOHHOE pa3jesieHrue TOHKUX YaCTHUL].

39. ®noTauroHHbIe peareHThl. Knaccudukalys, pe;Kumbl UCII0/Ib30BaHUS.

40. JTabopaTopHbIe (h/I0OTOMAILIHHBI._

6.2.2.1.2 Kputepum oleHUBaHUSA

3auTreHo He 3auTeno
TBepo 3HaeT MaTepuall, KacaroIuics He 3HaeT 3HaUMTe/ILHON UaCTU
BbIOOpa ONMTUMAIbHOTO KOMIUIEKCA MPOrpaMMHOI0 Martepuarsa, JOmyCcKaeT
WCCIeJOBaHMS Pyl Ha 000raTUMOCTh Ha Cyll[eCTBeHHbIe OIITMOKH, He B/ia/ieeT
OCHOBE aHaJIh3a FOPHO-Te0JIOrMUeCKUX TeXHUYECKOW TePMUHOJIOTHEN
XapaKTepUCTUK MUHEPaTbHOIO ChIPbS U
BMeIIAIIIMX MOPO/, U TPUHLIUIIOB
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KOMII/IEKCHOT'O OCBOEHUSI TPUPOJHBIX
pecypcoB. ['(paMOTHO U T10 CYy11[eCTBY
y3/1araet ero, He I0MyCKaeT CyILleCTBEeHHbIX
HETOUHOCTel B OTBeTe Ha BOTPOC, TIPaBU/IbHO
Y KOPPEKTHO MPUMEHseT TePMHUHOJIOT IO
npeJMeTa

7 OcHOBHas y4yeOHasA MTepaTrypa

1. JTeonos C. b. ViccnemoBaHye Mojie3HbIX UCKOTIAeMbIX Ha 000raTUMOCTB : yuel. rmocobue s
BY30B 10 crielabHOCTH "Oboratenue mosies. uckonaembix' / C. b. Jleonos, O. H. benbkoBa,
2001. - 631.

8 JonmotHUTe/IbHAs yueOHas TUTepaTypa U CipaBoOYHast

1. Murpodatnos C. U. VcciemoBaHue 10/1e3HbIX HCKOTIaeMbIX Ha oboratumocts / C. U.
Murtpodanos, 1962. - 580.

2. Mutpodanos Cniupugon VBaHoBud. VcciejoBaHue 1oie3HbIX UCKOTIA@MbIX Ha
oboratTuMocTs : yuel. mocobue ziJisi By30B 10 crielianabHOCTH "OboraiijeHue 1oses.
uckomnaemsix" / C. . Murpodanos, JI. A. bapckuii, B. . Cambirun, 1974. - 351.

3. TapueBckas U. I'. VicciiejoBaHme mojie3HbIX UCKOMaeMbIX Ha 000raTuMocTs : yueb. mocobue /
N. T'. TapueBckasi; CBepAyIOBCKHY rOpHBIY MH-T UM. B. B. Baxpyiesa, 1987. - 72.

9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(POPMALMOHHBIX TEXHOJIOTUW, JIMIEH3UOHHBIX M  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JIN3HMPOBAHHBIX MPOrpaMMHBIX CPeACTB, MH(OpPMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office 2003 VLK (moctaBku 2007 1 2008)

2. Microsoft Office 2007 VLK (moctaBku 2007 u 2008)

3. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - mocTtaBka 2010
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIHIUITUHBI

1. Komrmsrotep P4500/1024*2/160/GF256Mb/DVD-RW/Samsung LCD 19/kn/Mbliiib/ceT.
¢buneTp

2. IO0CKa ayauT.3ej

3. ITpoektop EPSON MultiMedia (c kabesieM 1 KperyieHHUeM)
11



