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PABOYAS ITPOT'PAMMA JTUCIUITINHBI (MOYJIsT)

QUSHYECKHE METO/ZbI H3YYEHUA ITOJTE3HBIX
HCKOIIAEMBbBIX

Hanpasnenue noarotosky (crienuansHocTs)
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Dopma obyuenus
3a04Hast

Micruryr/ Qaxynsrer  MIHCTHTYT rOpHOro Jiena i TpascropTa

Kacdenpa ["eonoruu, MapkIneiepckoro Jema u 06orameHus moJe3HbIX
HCKOINAeMbIX
Kype 3

MaruuTtoropex
2025 ron



PaGowas mnporpamma cocraBiena Ha ochose ®IOC BO - crmemmwanurer 1o
cnermanpoctn 21.05.04 Toproe xerno (mpukas Muno6prayxu Pocenn ot 12.08.2020 . Ne 987)

PaGouas nporpamma pacemotpena u on06pena Ha 3ace aHun kadenper ['eonoruw,
MapKIIeHIePCKOro Jiena U 060raIeH st MOIe3HBIX HCKOTAaeMbIX
27.02.2025, nporokon Ne 4 %
3aB. kadeapoit 7 W.A. T'puiiun

Pabouas nporpamma onobpena metoauueckoit komuccnen U uT
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JIner akTyanusanuu padoyeil 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

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

«Du3nueckre METO/Ibl U3yYEHHs TOJE3HBIX UCKOMAEMbIX» SBISETCS (OPMUPOBAHUE Y
CTYJICHTOB KBaJIM(DUIMPOBAHHBIX HAYUHBIX 3HAHUW O METOJAX HM3YyYEHHUS TEXHOJIOTMYECKUX
CBOMCTB MOJIE3HBIX UCKOMAEMbIX, 00 OCHOBHBIX 3Talax UCCIeI0BaHUS MUHEPAIbLHOTO ChIPbsSl Ha
000raTuMOCTh U MPHOOPETEHUE CTYIEHTOM HABBIKOB K HCCIIEIOBATENbCKON paboTe, a Takxke
dhopmupoBanue MpohecCHOHATBHBIX KOMIIETEHIINN B COOTBETCTBHH ¢ TpeboBanusimu ®I'OC BO
no crenuansHocTH 21.05.04 «["opHoe penoy», cneruanu3anuu «OOorameHne MOJe3HBIX
HCKOMAEMBIX).

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucunmmna Ou3znyeckre MeToAbl U3yYEeHHUs OJIE3HBIX NCKOITAEMBIX BXOJIUT B YacTh
y4eOHOTo 11ana GopMupyemMyro yuacTHUKaMHi 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON
IPOTPaMMBI.

Jisg  u3yyeHMs ~ JUCUMIUIMHBI ~ HEOOXOAMMBI — 3HaHUS  (YMEHHUs,  BIIAQJICHUSA),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

Xumust

I'eonorus

3HaHus (YMEHUs, BJIaJICHUs), [TOJIyY€HHbIE IPU W3YYEHUU JAHHOM JUCUUIUIMHBI OynyT
HEOOXOAUMBI JJIs1 U3YYCHHS JUCIUTUTAH/TIPAKTUK:

['paBUTAIIMOHHBIA METO OOOTAIIICHUS

MarHuTHBIE U JIEKTPHYECKHE METOBI O0OTAIIICHHSI

HccnenoBanue pya Ha 000raTUMOCThb

OCHOBBI HAYYHBIX UCCIICTOBAHHMA

CriennanbHble 1 KOMOMHUPOBAHHbBIE METO/Ibl O0OTAllICHHS

3 Komnerenuuu ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yUeHHus

B pe3ynbrare ocBoeHUS AUCUUIUIMHBI (MOAYIs) «DU3NYeCKUue METOAbI U3YUEHUs
IIOJIE3HBIX HCKOIMAEMBIX» 00yJaroIuiics JOHKeH 00J1aaaTh ClAe1yoIMMH KOMITETEHIUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIITNNU

IIK-1 CnocoOeH caMOCTOSATENbHO OPraHUW30BbIBaTh U MPOBOJUTH HAYYHO-HCCIIEI0BATENIbCKHIE
paboThl B 00J1aCTH MOJATOTOBKY K O0OTAIIEHUIO U NepepadOTKH MUHEPAIBHOI'O U TEXHOI€HHOTO
CBIPbSI

IK-1.1 [TpoBOIUT mMaTeHTHbIE HCCIEAOBaHUS, 00pabOTKYy W aHajlu3 Hay4yHO-
TEXHUYECKOH MH(OPMAIMK U Pe3yJIbTaTOB HCCIIeI0OBaHUN

I1K-1.2 PykoBoauT rpynmoil paOOTHUKOB HpPU HCCIEIOBAHUM CaMOCTOSATEIBHBIX
TEeM

I1K-1.3 CocraBnsier M 3allMIIAaeT OTYETbl M pErJIaMEHThl IO pe3yibTaraM
71a00paTOPHBIX U IPOMBIIUIEHHBIX UCIIBITAHUN




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHce:

— KOHTaKTHas pabora — 15 akan. Jyacos:

— ayauTopHas — 14 akaj. yacos;

— BHeayquTopHas — | akaj. 4acos;

— camocTosTenbHas pabora — 125,1 akaj. 4yacos;

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

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paznen/ Tema 2 (B axan ) == . P Kox
> & © | camocrosTenpHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI R £ = . | xommerenuu
o & paboThI MIPOMEKYTOUHOH
na6. | mpakr. [ €8
Tex. z2'g aTTeCTaluu
3aH. 3aH. | O &
1. MuHepansl IpOMBILIUIEHHBIX
MECTOPOKACHUH U U3yYEHUE UX
(hu3NUECKUX CBOMCTB
CamocrosTenpHoe
n3ydeHue
eOHOI 1
1.1 O6uue cBeneHus 0 yl;a o Samra
Mutepaax. 0,5 6 uTe yaT bI 1a00paToOpHBIX TIK-1.1, TIK-
Knaccudukarmst mojae3HbIx ! PATYPEL paTop 1.2, TIK-1.3
IonroroBka k pabor.
HCKOMIaeMBIX
3aIUTe
1a00paTOPHBIX
pabor.
CamocrosiTensHoe
U3y4YeHHE
y4eOHOi u
1.2 ®dusnyeckue cBOMCTBA HAy4JHO 3amura MK-1.1. TIK
MHUHEpAJIoB, onpeaenstomue | 3 0,5 1 10 JTUTEePaTyPHI. nmabopaToOpPHBIX 12 HI& 13
000raTUMOCTh ITogroroBka k pabor. - ’
3alIuTe
71a00paTOPHBIX
pabor.
CamocTosTenbHOe
n3ydeHUe
eOHOIi 1
1.3 [IIkasbl 060raTUMOCTH y‘:{a wHO Samura
10 IUIOTHOCTH, Y IIK-1.1, TIK-
0,5 1 10 JUTEPATypBI. 71a00paTOPHBIX
JIEKTPUIECKUM H 1.2, TIK-1.3
. IToaroroka pabor.
MarHUTHBIM CBOICTBaM
3aIuTe
11a00paTOPHBIX
pa0or.
Hroro no paspeny 1,5 2 26
2. V3y4eHne BeecTBEHHOTO
COCTaBa MOJIE3HBIX HCKOMAEMBbIX
2.1 XumMHuuecKkuii cocTas CamocrosTensHoe K-1.1. TIK
[IOJIE3HBIX UCKOITAEMBIX U 3 0,5 1 10 H3yuYCHHE 12 HI’< 13
METO/BI €TO OIPEIEIICHUS yueOHO U - '




Hay4HO

JUTEPATypBI.
CamocrosTenpHOe
2.2 Munepanoruyeckui U3yuYCHHE
COCTaB II0JIE3HOTO eOHoH 1 IK-1.1, IK-
0,5 0,5 6 vt IIpoBepka 3a/1au. y
HCKOIIAEMOTO U METOJIBI ETO HAaY4HO 1.2, TIK-1.3
orpeJieNieHUus JIUTEPATYPBI.
Pemenue 3agau.
CamocrosTensHOe
2.3 TexcrypHo-
CTOVKTVDHELS U3y4YeHHe
xapziTanchH TIOJIe3HBIX 0,5 10 y1ebHoi m IIposepka 3amau [IK-1.1, TIK-
p P ' HAY4HO poBep ’ 1.2, 1IK-1.3
MCKOTAaeMBbIX U METOJBI UX
JUTEPATypBI.
U3y4YCHHUS
Pemmenue 3anau.
HWroro no pazaeny 15 1,5 26
3. ®usngeckue cBoiicTBa
TMIOJIE3HBIX MCKOMAeMBbIX
CamocrosTensHoe
U3y4YeHHE
3.1 ®usuueckue cBOHCTBa y4eOHOil u IK-1.1, TIK-
1 5 IIpoBepka 3amay.
TOJIE3HBIX UCKOMIAeMBIX HAYYHO 1.2, TIK-1.3
JUTEPATYPEI.
Pemenue 3anay.
CamocrosTenpHOe
n3yJdeHne
3.2 MexaHu4eckue ety
CBOWCTBA MOJIE3HBIX 0,5 0,5 10 y1eGHoi u IIpoBepka 3a1au TIK-1.1, TIK-
' ' HaY4HO POBEp 1.2, 1IK-1.3
HCKOMIaeMBIX
JUTEPATYPBHI.
Pemenue 3anau.
CamocTosiTenbHOe
HU3y4YeHue
3.3 MarsuTtHble cBOHCTBa 4eOHOH U IK-1.1, TIK-
05 0,5 8 y IIposepka 3anay. y
MHHEPAJIOB HAy4JHO 1.2, TIK-1.3
JUTEPATYPBI.
Pewenne 3amau.
CamocrosTenpHOe
n3yveHune
3.4 DnexTpuueckue y4eOHOi u MK-1.1, TIK-
o 6 IIpoBepka 3amay.
CBOWCTBa MHUHEPAJIOB HAay4HO 1.2,TIK-1.3
JUTEPATYPBHI.
Pemenue 3anau.
CamocTosiTenbHOe
HU3YUYCHUC
3.5 Ou3NKO-XUMHYECKUE 1 YIeHy
XHUMHUYECKHE CBOHCTBA 8 y1ebuoi n IIposepka 3anau TIK-1.1, TIK-
HAy4JHO poBep 1.2, T1IK-1.3
MHUHEPAJIOB
JIUTEPATYPBI.
Pewienune 3amau.
CrieKTpocKonuie
CKHE H
3.6 CaMmoCTOATEILHOE AHOCIIEKTPOCKO
u3ydenne yueGHoil u p p TK-1.1, TIK-
7 MHYECKHUe, IpoBepka 3amay
HayYHO JIUTEPATyPHI. 1.2, TIK-1.3
TCPMOXUMHYICCKU
Pemenne 3amauy. .
€ CBOlCTBa
MHHEPAJIOB
Wroro no pazneny 2 1 44
4. Metobl HccIeI0BaHUS
(U3UYECKUX CBOWCTB MHHEPAJIOB,
TIOpOJI U Py
4.1 Metozs! onpeeneHust CamocTosiTensHOe 3amuTa MK-1.1. TIK
TUIOTHOCTHBIX 2 4,1 U3yuCHHE 11abopaTOPHBIX 12 HI’< 13
XapaKTepUCTUK MHUHEPAJIOB yueOHOI U pabor. - '




Hay4HO

JUTEPATYPBHI.
IloaroroBka k
IIpoBepka 3agaq.
3alIuTe
1a60paTOPHBIX
pabor.
CamocrosTenpHOe
n3yveHne
eOHOI 1
4.2 Metozp! onpeaeIeHus YLII-Ia HO 3amura
: 06I/IMO§TI/I , Ifll TOPHBIX 0,5 4 JUTE y;IT bl HaGopaTopHLIX TIK-1.1, TIK-
AP pyamrop ' PATYPEL paboT. 1.2, TIK-1.3
IOPOJ ITogroroBka k
IIposepka 3anay.
3aIuTe
1abopaTopHBIX
pabor.
CamocrosTensHOe
U3ydeHHE
eOHOH 1
4.3 Mertozp! onpeaeaeHus Y[II-Ia HO 3auura
K. enocmﬂn a0 I;ziBHocm 1 5 JIATE Y;IT BI HabopaTopHLIX TIK-1.1, TIK-
. Y TOPHBIX ﬁo 0, Ilo FETOﬁa;( pador. 1.2, IK-1.3
pya p PO A IIpoBepka 3amaq.
3aIUTe
1a00paTOPHBIX
pabor.
CamocrosTenpHOe
n3yJdeHne
4eOHOU U
yHa 4HO 3ammra
4.4 MeTozp! onpeieTIeHHst Y 11ab0paTOPHBIX [IK-1.1, TIK-
5 JUTEPATypBI.
TBEPIOCTH MHHEPAJIOB pabor. 1.2, TIK-1.3
IToaroroBka k
IIposepka 3anau.
3aIuTe
nmabopaTopHBIX
pabor.
CamocrosTenpHOe
n3yveHue
eOHOI 1
4.5 Metozp! onpeaeneHus vt 3amura
HAayYHO
MarHUTHBIX U 71a00PaTOPHBIX MK-1.1, TIK-
N 5 JTUTEePaTyPHI.
3IEKTPUYCCKHUX CBOMCTB pabor. 1.2, TIK-1.3
IToaroroBka k
MHHEpaJIOB Iposepka 3a1au.
3aIUTe
71a00paTOPHBIX
pabor,
CamocrosTenpHOE
U3yucCHHE
eOHol
4.6 Merozp! onpeenaeHus YyHeOHo! | 3amuTa
HAY4HO
(hU3UKO-XMMHUYECKUX 11a00paTOPHBIX IK-1.1, TIK-
. 6 JUTEPaTypBI.
CBOWCTB NOBEPXHOCTHU pabor. 1.2, TIK-1.3
IToaroroBka k
MHUHEPAJIOB IIpoBepka 3angau.
3aIIuTe
nmabopaTOPHBIX
pabor.
HWroro no pazaeny 3,5 29,1
Hroro 3a cemectp 8 125,1 3a4ET
HToro no nucuUMIUIMHE 8 125,1 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mpomnecce npenonaBanus TUCHUIUTHHBI «DHU3HYeCKHe METOIBI M3YYEHHS TOJIE3HBIX
HCKOIIAeMBIX» MPUMEHSIOTCS TPAIUIIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

OOpazoBarenbHbIE TEXHOJOTUH: METOJ MPOOIEMHOro M3JIOKEHHS MaTepHala B
JIEKIIMOHHOM Kypce, CBOOOTHBIE TUCKYCCUH 110 OCBOCHHOMY MaTepuaiy.

Jlekuuu IpoXOsT Kak TpaIuIIMOHHON opme, Tak U B popMe JeKINi-KOH(EpeHIINH KakK
HaY4HO-TIPaKTHYECKOE 3aHATHE C 3apaHee NOCTABICHHOW MPOOIEeMAaTHKOM 1 CHCTEMOH JTOKJIA/I0B
CTYIICHTOB JUIMTEILHOCTBIO 5-10 MUHYT, a B KOHIIE JICKIIMM HPENOAaBaTeIb IOABOAUT HTOTH
CaMOCTOSITENILHON ~ pabOTBl M BBICTYIUIEHHH CTYJICHTOB, JONOJIHSET WJIM  YTOYHSET
IPEACTaBICHHYIO HHPOPMAIHIO U POPMYIHPYET OCHOBHBIEC BHIBOIBI.

[IpakTHKyeTcss aKTUBHOE HCIIOJIB30BAHHE MPETIOIAaBATEIIIMI HHHOBALMOHHBIX METOJIOB
oOy4eHUs,  TpPEAyCMATPHBAIOUIMX  aKTyalM3alMi0  TBOPYECKOTO  IOTEHOUAIA U
CaMOCTOSATENILHOCTH CTYACHTOB: OpraHU3alus AUCKYCCHH 110 aKTyaJIbHBIM BOIPOCAM TEOPUH H
MPaKTHKH, UCIIOIb30BaHNE MH()OPMALIMOHHO - CHIPAaBOYHBIX cUCTeM H MIHTepHET — pecypcos.

JIeKUMOHHBI MaTepuasl 3aKperuisieTcsi B XoJe JIabOpaTOpHBIX pPabOT, Ha KOTOPBIX
BBITIOJTHSIFOTCS TPYIIIIOBEIE 3aaHUs 110 MIPOHICHHON TeMeE.

[lepenaua HEOOXOIUMBIX TEOPETUYECKUX 3HAHUH U (QOPMUPOBAHHE OCHOBHBIX
NPEACTaBICHUH 110 KYPCY IPOUCXOAUT C HCIOIb30BAHHEM MYJIbTHMEANHHOTO 000PYI0BaHUS.

CamocrosTenbHas paboTa CTYJIEHTOB CTUMYIHMPYET CTYACHTOB K CaMOCTOSATENIbHOM
npopaboTKe TeM B MPOIECCe MOArOTOBKH K KOHTPOJIBHBIM pab0TaM U UTOTOBOM aTTECTAIHH.

CamocrostenpHas paboTa CTYIEHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIBHOM
MpopadOTKEe TEM HH3YYCHUIO [OIMOJHUTEIBHOIO Marepuaja B NpoIecce MOATOTOBKH K
TECTUPOBAHUIO, K HpOMe)KYTO‘-IHOI\/JI aTTeCTaIII/II/I.PCB}’JII)TaTBI YCBOCHUA MaTCpHraJia IIPOBEPAIOTCA
B (hopme 3aueTa B 7 cemecTpe.

B kadectBe OLNCHOYHBIX CPCACTB Ha MNPOTAKCHHUU CEMECTPA HUCIHOJB3YHOTCA
TECTUPOBAHUEC, YCTHBIC OIIPOCHI CTYACHTOB, IMPOBEPKA PCIICHUA AOMAIIHUX 3aaad, 3aluTa
nabopaTopHbIX paboT .Jus omepaTMBHOTO KOHTPOJIST YCBOGHHUS CTYISHTAMH JIEKITHOHHOTO
Marepurajia mpoBOAUTCSA I[CC?[THMHHyTHBIﬁ KOHTpOJ'IBHI:If/i OIIPOC Ha JICKIUAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4Ya0IMXCcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OueHo4HbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTiedyeHre JUCHMIITIHHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Topnosa O.E., I'mbizuna H.B., Cenunkuna H.A. ®usndeckue METOIbl M3yUeHUs
MUHEPAJIOB: [ DneKTpoHHBIH pecypce]: mpakTukyM. M.: ®I'VII HTL] «Mudopmpeructp», 2020. Ne
roc. per. 0322001224. [Jara peructpanuu 03.06.2020.

2. TonuapoB, C. C. ®usmveckne METOAbI KOHTPOJII KadecTBa M HCCIEIOBAHUS
maTepuanos : yueoHoe nocodue / C. C. 'onuapoB. — Tymna : Tynl'Y, 2023. — 117 c. — Texkcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/391268

3. Snuenko, I'.A. ®usuka ropHpIX mopof. [IJIOTHOCTHBIE CBOMCTBAa TOPHBIX MOPOJ H
dbaxTopsl, ux onpenesnstonme: yueoHoe nocooue / I'.A. SAnuenko. — Mocksa: MUCHC, 2019. —
142 c¢. — ISBN 978-5-906953-86-5. — Pesxxum moctyna: https://e.lanbook.com/book/129076
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nocryna: https://e.lanbook.com/book/111337

4. Ocranenko, IL.E. Onenka kadecTBa MuUHEpaibHOTO Chipbs [Tekcr]: yde6.mocobue /
I1.E. Ocranenko, C.I1. Octanenko. — M., 2002.

5. Kosun, B.3. UccrnenoBanue pya Ha oborarumocts[ Teker]: yueb.mocooue / B.3.Ko3un —
ExatepunOypr: YITA, 2001. — 143 c.

6. bormanos, N.I1. OGoratumocTs xene3nsix pya. CrnpaBounoe nmocooue — M.: Henpa,

1989.

7. Menmuuk-Taiiko3sin, B.M., AGpamoB A.A. u ap. Meroasl uCCIEIOBAHUS
¢daoranronHoro npornecca. — M.: Heapa, 1990.

8. TexHomoruveckas OICHKAa MUHEPAITLHOTO ChIPhsi. MeTo bl ucciienopanus. CripaBOYHUK
/ Tlox pen. ILE. Ocranenxko - M.: Heapa, 1996.

9. TexHosornyeckast oreHKa MuHepaabHOTO Chipbst. CripaBounuk / [ox pex. T1E.
Ocrarnenko - M.: Henpa, 1996.

10. CnpaBounuk 1o oboramenuto pyn / [Tox pen. bornanosa O.C. —2-e u3j., mepepad. u
nor.- M.: Heapa, 1983.

11. Beenenckuii, B. FO. ®usndeckue MeToapl uccienoBanus. MaruutHeie cBoiicTBa. Kypc
nexuuit: yuebnoe nocodbue / B. FO. Benenckuit, A. C. Jlunee. — Mocksa: MUCHUC, 2010. —
143 ¢. — ISBN 978-5-87623-318-9. — Tekcr : anekTpoHHbIH // JIaHs :
ANEeKTPOHHO-OMbOIHoTeynas cucrema. — URL:_https://e.lanbook.com/book/51697

B) MeToauuyecKkue yKazaHus:

1. T'opnosa O.E., I'mbizuna H.B., Cequnkuna H.A. @u3ndyeckue MeTOAbl U3yUeHUs
MUHEpPAJIOB: [ DneKkTpoHHbIN pecypc]: mpaktukym. M.: ®I'VII HTL «Mudopmpeructpy, 2020. Ne
roc. per. 0322001224. Jlata peructpanuu 03.06.2020.

2. dusnyecKre MeTOIbl U3y4eHHst MHHEpaioB: JIabopaTOpHBIN MPAKTHKYM TSI CTYIEHTOB
cneuuanbHocTu 130405 «O0orarienne nojae3HbIX UCKOMAEMbIX» JTHEBHOM U 3a04HOM (POPMBI
o0yuenns. — Marautoropck: [OY BITO «MI'TY um. I'.11. Hocosay, 2009 - 41 c.

Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=84856

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

https://e.lanbook.com/book/93632 3uns6eprimuar, M.I'. KomriekcHOE HCHOIB30BaHNE
MUHEPAJIbHBIX pecypcoB : yueOHuK : B 2 kaurax / M.I'. 3unbp0epmmunt, B.A. Mcae. — Mockaa:
MUCHC, [6. r.]. — Kanra 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1.

https://e.lanbook.com/book/111337 Asnoxun, B.M. OcHOBEI oOoramieHus mojie3HbIX
HCKOIIaeMBbIX : yueOHUK : B 2 ToMax / B.M. ABnoxun. — 4-e uzn., ctep. — Mocksa : ['opHast

KHHTA, [0. T.]. — Tom 2 : TexHonmoruu oboramieHus mojie3HbIx uckomnaeMbix — 2017. — 312 ¢. —
ISBN 978-5-98672-465-2.



https://e.lanbook.com/book/93632
https://e.lanbook.com/book/111337
https://e.lanbook.com/book/51697
https://newlms.magtu.ru/course/view.php?id=84856
https://e.lanbook.com/book/93632
https://e.lanbook.com/book/111337

https://e.lanbook.com/book/129076  Slnuenko, I.A. ®usuka TOPHBIX MOPO/I.

[InmoTHOCTHBIE CBOMCTBA TOPHBIX MOPOJ M (PAKTOPHI, X OMPEILISIIONINE : yueOHOe mocooue /
I'.A. fIauenxo. — Mocksa : MUCHUC, 2019. — 142 ¢. — ISBN 978-5-906953-86-5.
http://www.catalogmineralov.ru/ Karanor muHepaioB

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 | 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OOHO pacupoctpansemoe [10 6eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Hassanue xypca Ccbuika

HanmmonanpHas
nHpopMannoHHo-aHaIMTHYecKast cuctema —|URL:

Poccuiickuii naaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.asp
(PVHLI)

DneKTpoHHBIE pecypchl Oubnuoreku MITY

e, LI Hocosa https://host.megaprolib.net/MP0109/Web

Poccuiickas ['ocynapcrBennass 6ubnmoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Karamnoru

9 MarepuajibHO-TeXHHYECKOE oDecredeHne TUCHUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUIIINHBI BKIIOYALT:

JlexuronHas ayauropus : MylbTUMEIMITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
npecTaBieHus yueOHoi nHdopmanmu

JlabGopaTtopuu:

1. JIpoOmiibHO-U3MENBUUTETEHOE 000PYAOBaHHE.

2. 3mepuTenbHbIE HHCTPYMEHTHI.

3. ITpuGops! 1711 onpeniereHus KpernocTu MuHepanbHoro cbipbst (IIOK, mpeccer).

4. CymmiibHble mKadbl, My(eabHbIE TEUH.

5. Xumuueckas nocyza.

6. MukpocKomsl

KommnerotepHsiii kinace : [Tepconanbabie KoMmbioTepsl ¢ makerom MSOffice, Berxomom B
NHTepHer W ¢ J0CTYymOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay
YHUBEpCUTETA

Aynutopuu A CaMOCTOATEIbHONW pabOThl: KOMITBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbl
ounbmmoteku: IlepconanbHbie kommbloTepsl ¢ nmaketoM MSOffice, Beixogom B MHTEpHET M C
JOCTYIIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA

[Tomemenne s XpaHeHMS U NPO(PUIAKTHYECKOTO OOCIYKMBAaHHUS —Yy4eOHOTO
obopynoBanus: Cremnaxu JUIsl XpaHEHUs y4eOHO-HAINIATHBIX TOCOOMH U yuyeOHo-
METOINYECKON JOKYMEHTAIMH.

[Tpunoxenue 1
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6. YueOHO-MeTOANYeCKHEe 00ecTIeYeHHEe CAMOCTOSITeIbHON padoThl CTYIeHTOB

OLIGHO‘-IHBIC CpeacTBa Ajid TCKYWICTIO KOHTPOJIA YCIICBACMOCTH, HpOMe)ICYTOlIHOfI arrecranuu 1o

uroraM OCBOCHUS JUCHUIIIINHBI.

Paznen (tema) Bun camocrosgTeanrHOM Komriec
JUCIUTLINHBI paboThI T8O POopMbI KOHTPOIIA
JacoB

1. Paznen.«Munepa | M3ydeHue JIEKHMOHHOTO 4 YcTHBII onpoc.

JIbI IPOMBIIIJIEHHBIX Marepualia, moJroToBKa K TectupoBanue.

MECTOPOKACHUHN U UX TECTUPOBAHUIO 110 pa3Jeiy.

(bu3HUYECKHEe CBONCTBAY IToaroroska K 3amure 3amura
nabopaTopHoi padbotsl Ne 1. nabopaTropHoit

pabothr Ne 1.

HToro no pazneny 3

2. Paznen«Bewmects | M3yueHue JEKIIMOHHOIO 4 Y CTHBIN OmpocC.

€HHBIM COCTaB U MaTepualia, MOATOTOBKA K TectupoBanue.

(u3UYEeCKHEe CBOMCTBA TECTUPOBAHUIO 110 pa3eiy.

MHHEPAIOBY Pemenne nomamnux 3anay IIpoBepka pemenus
o teme «M3yuenue JIOMaIIHUX 3a1ad4.
BEIISCTBEHHOI'O COCTaBa
MHUHEPAIBHOTO CHIPhSI». 3amuTa
IToaroroBka K 3aIIuTe n1abopaTopHBIX padboT
nabopatopHbIx paboT Ne 2.3. No 23,

HToro no pazneny 3

3. Paznen «®usnyeckue | M3ydeHue JeKIUOHHOTO 4 Y CTHBIN OmpoC.

CBOMCTBA IIOJIE3HBIX Marepuala, MoArOTOBKA K TectupoBanue.

HCKOIIaEMBIX ) YCTHOMY OIIPOCY U
TECTUPOBAHUIO 110 pa3Jeiy.
Pemenne nomamsux 3agad 1mo [IpoBepka penieHus
Teme «O6pabdoTka JIOMalTHUX 3a]1a4.
pe3ynabTaTOB
TPaBUTAIMOHHOTO aHAJIU3a.
[ToaroroBka K 3amuTe 3amuTa
nabopatopHbIx padoT Ne 4, 5, 1abopaTopHbBIX padboT
6. Ne 4,5, 6.

HToro no pazneny 3

4. Pazgen «MeToabl N3ydenue NeKIMoOHHOTO TectupoBanue.

HCCIIEAOBaHUS Marepuaa, MoAroTOBKa K

(bU3UYECKUX CBOWCTB YCTHOMY OIIPOCY U

MUHEPAJOB, MOPOJ 1 TECTUPOBAHUIO 110 Pa3Jeiy.

pyn» Pemenne nomamsux 3agad 1mo [IpoBepka pemienus
teme «Onpenenenne JIOMAIITHUX 3a71a4.
JpOoOUMOCTH TOPHBIX OO
IToaroroBka Kk 3amiuTe 3ammuTa
nabopaTopHbIX pabot Ne 7, 8, 1a00paTOpHBIX paboOT
9. Ne7,8,9.

HTroro mo pasneny 6

Hroro no kypey 18 3ayer

IIpumepHbIii NepedyeHb 3a1a4
3agava 1 M3ydyeHue BEMIECTBEHHOTO COCTaBa MUHEPAIBLHOTO ChIPhSI




[{enbro paboTHI SIBISIETCS O3HAKOMIICHHE CTYIEHTOB C XUMHUYECKHUM COCTABOM MPUPOIHBIX
MUHEPAJIOB U METOJIMKOH MepecyeTa XMMHUUECKOro U (a30BOro cOCTaBa HA MUHEPAJIbHBIH.

3anaua 2 O6paboTka pe3yIbTaTOB IPaHyIOMETPUUECKOTO aHAIHM3a
Paccunrarh rpaHyI0METPUUECKH COCTAB Pyl U paCIpeieIeHIE HEHHOTO KOMIIOHEHTA 110
KJIacCaM KpYIHOCTH.

3anaua 3 O6paboTka pe3yabTaTOB IPaBUTAMOHHOIO aHAIIU3a
Paccuurare  pe3ynbTaThl  IPABUTAIMOHHOTO  aHAJIM3a MHHEPATBHOTO  CBIPhS  C
pacrpeziesieHueM [IEeHHOr0 KOMIIOHEHTA 110 KJlaccaM KPYIMHOCTH

3amaua 4 O6paboTKa pe3yJbTaTOB MAarHUTHOTO aHAIM3a
Paccunrtarh pe3ynbTaThl MATHUTHOTIO aHajdW3a MUHEPAJIBHOTO CBHIPbSI C pacrpeiesieHueM
[IEHHOTO KOMITOHEHTA IO KJIacCaM KPYITHOCTH.



[Tpunoxenue 2

7. OneHo4YHbIE CPEACTBA /IJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOUYHON aTTeCTAlNH:

Kon Nuaukatop 1oCTHREHUS

N OlLieHOUHbIE CPEACTBA
WHJUKaTOpa KOMIIETEHIIUI
[1K-1

Crioco0eH caMOCTOATENLHO OpTraHHU30BbIBATH U IPOBOAUTH HAYYHO-UCCIICA0OBATCIILCKUC pa6OTLI B 00/1aCTH IIOATOTOBKH K O6OFaH_ICHI/IIO u nepepa60TKH
MHUHCPAJIBHOI'0O U TCXHOI'CHHOT'O ChIPbA

I1K-1.1

IIpoBoUT NaTeHTHBIE
UCCIIeI0BaHMsL, 00pabOTKyY U
aHaJIM3 HAyYHO-TEXHUUYECKON
nHGOPMAIINY U PE3yIbTATOB
HCCIIeJOBaHUH

Ilepeyens TeM M 3a1aHUI I IOATOTOBKH K 3a4eTy:
[IpupoaHbIe TUIIBI PYI.
TexHomornyeckue TUIbl pya.
Tekcrypa pynsl.
CrpykTypa pynsbl.
XuMudeckuil (pazoBblii aHAIN3.
OtHocurenbHas TBepAocTs MuHepanos. Illkana Mooca.
IIpumepbI TeCTOBBIX BONPOCOB
ITone3Hoe uckomnaeMoe 3710..
a) TPUPOJHBIE MUHEpAJIbHBIE 00pa30BaHUs B 3€MHOI KOpe HEOPTaHNYECKOTO U OPraHHUYECKOT0
MIPOUCXOXKACHUS, XUMHUUECKUN COCTaB U (PU3NUYECKUE CBOMCTBA KOTOPBIX MO3BOJISIOT UCTIOIB30BaTh HX B
chepe MaTepHaIbHOTO MPOU3BOJICTBA Ha 01aro oOIIeCTBa B €CTECTBEHHOM WUJTH TIepepadoTaHHOM BHUJIE.
0) CHOKHBIM KOMILJIEKC pa3IMYHBIX MUHEPAJIOB, U3 KOTOPBIX XOTsI ObI OJHO SIBJSIETCS MOJIE3HBIM.
B) JIOKQJIbHOE CKOIUIEHHE MOJIE3HOI0 MCKOMAaeMOro B 3eMHOM Kope.
T') BCE BBIIIIE IEPEUUCIICHHOE.
IIpumepHbIe 3a1a4u:
[TepecunTtaTh XUMUYEeCKUil 1 (pa30BBIi COCTAB HA MHHEPAIHHBIN.
HcxonHnie maHHBIE

MuHepanbpHblli cOCTaB (3JIEMEHTAPHBII COCTAB):

1. Marnerur Fe;0y; (Fe = 72,3 %, Fe?* = 24,1 %, Fe>* = 48,2 %, FeO = 31.0 %, Fe,O3 = 69,0

%);
2. T'ematur Fe,03; (Fe = 69,9 %);
3. Maprur Fe,03; (Fe = 69,9 %);

ocoarwhE




Kon

WNHnukaTop AoCTHKEHUS

OrneHOYHBIC CPEICTBA

HHIUKATOpa KOMIIETEHIIN I

4. Tlupur FeSy,; (Fe = 46,55 %, S = 53,45 %);

5. Ksaapr SiOy; (Si = 46,6 %).

6. Honomutr CaMg[COs],; (CaO = 30,4 %, MgO = 21,7 %, CO, =47,9 %).

7. TTucromesut (FeO = 44,65 %, MgO = 13,5 %, CO, = 42,0 %).

8. Amarut Cas(PO4)3Cl, F, OH; (CaO = 55,5%, P,Os = 42,33 %).

9. Kuanut Aly[SiO4]O; (Al,O3 = 62,9 %, SiO; = 37,1 %).

10. OnuBun (Mg,Fe),SiO4; (MgO - no 57,3 %, FeO - mo 70,5 %, SiO, = 42,7 %).

XUMUYECKUH COCTaB TEXHOJIOTUYECKUX MPOO KeNe30CoaepKalINX PYA
Maccosast 10J11 KOMIIOHEeHTa, %
KoMnoneHnt Bapuant
1 2 3 4 5
Fe marautnoe | 27,50 20,30 | 30,0 27,10 | 29,50
FeO oOmr. 12,86 17,49 | 16,66 | 15,67 |14,74
Fe,03 41,11 29,10 | 53,00 |36,50 | 35,14
SiO; o6, 34,99 24,35 | 18,19 | 32,66 | 34,47
SiO; ¢cBoO. 32,75 16,42 | 13,69 | 25,75 | 31,04
CaO 0,13 2,54 0,40 1,16 1,86
MgO 1,40 5,90 2,25 4,80 2,90
Al;O3 1,93 3,34 0,50 0,50 1,23
P20s 0,05 0,09 0,06 0,10 0,09
S 3,10 9,15 4,44 3,03 3,40
CO, 1,00 4,32 0,53 1,85 3,20
I1K-1.2 PykoBogut rpymnmnon Ilepeyenb TeM M 3aJaHUH U1 MIOATOTOBKH K 3a4eTy:
PaOOTHHUKOB NP 1. KpymHOCTb Kak pa3aenuTeNIbHbINA MPU3HAK.
HCCICA0BAaHUU VYV nenbHas MOBEPXHOCTb.

CaMOCTOATCIIbHBIX TEM

DIIOTUPYEMOCTB.

PackpbIiBaeMOCTb py/IbI.

[TnoTHOCTH MUHEpaAIOB. METOABI ONpeIeNeHHs IUIOTHOCTH.
OmnpeneneHne U3MeIbYaEMOCTH PYI.

AbpazuBHOCTB pyn. Onpenenenne abpasuBHOCTH PYI.

Noakown




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

8.
9.

10.
11.

12.
13.
14.
15.

16.
17.

Kpenocts nopoa. Onpenenenne KpenocTu Nopo.

VYKaxxure npesenabHble UHTEPBalbl U3MEHEHUS K03 (UIMEHTa KPEIIOCTH MOPOI.

B 4eM 3akito4aeTcs CyImHOCTh METO/1a OrpeiesieHus Ko (QUIIeHTa KPEroCTH?

B xakux cinydasx 10mycKaeTcs BO3MOXKHOCTb IEPBUYHOTO ONPEEIEeHUs IPOYHOCTHBIX
CBOWCTB MOPOA rpyOBIMU METOAaMH (METO[] YIUIOTHEHUs1, MeTo1 IIpoToabskoHoBa)?

B uem 3akimtouaercs pusnueckuii cMpica ko3 puinuenta kpernoctu no IporoapskoHoBy?
Kak nepeBecTr KOA(QGHUIMEHT KPEMOCTH B MPEJIEN MPOYHOCTHU MTOPOJ IIPU CHKATUH?

B kakux cepax AeaTesbHOCTH HCTIONB3YIOTCS IPOYHOCTHBIE XapaKTePUCTUKH MOPHBIX
nopon?

[To kakOoMy IpU3HAKY BBIJEJICHBI KATETOPUH KPEIOCTH FOPHBIX MOpoJ B 1Kane M.M.
[TporonpsikonoBa?

Onpenenenue ApoOUMOCTH PYA.

Onpenenenne uuaekca bonaa npu apoGiaeHUN.

IIpuMepsI TECTOBBLIX BOIIPOCOB
1. Kakast u3 nepe4ncieHHbIX TEKCTYp OTHOCUTCS K IEPBUYHOM?
a) cioucras,
0) MUHJaIeKaMeHHas,
B) TAKCUTOBAS,
r) TpyOuaras.
2. Enununa u3MepeHus IIOTHOCTH.
a) Kr/m’,

5) %,

B) MY/KT,

r) /M,




Kon Nupukarop ,ZE’OCTI/I)KCHI/I}I OlieHOUHbIE CpesicTBa
WHMKATOpa KOMIIETEHITU I
IIpumepHbIe 3a1a4un:
1. Paccumrtarh rpaHyJOMETPHYECKUI COCTAB PY/Abl U paclpe/eicHue IIEHHOTO KOMITOHEHTA 110
Kiaccam kpynHoctu. Haiitu vy, B, € B kimacce -3 +0,5 mwm.
HcxonHbple JaHHBIC 110 BapHaHTaM
1 2 3 4 5
2 | = DAL K ST R N R RS R
55 S [8%=] 2 18% g |89 3|89 2 |8*%
§8§8§§%§§8§§8§§%§
£ 2 A |SE &6 |S8 &S 654 |55
-3,0+2,2 115441141011 |120|45|12,0(5,2|12,0| 14,4
-2,2+16 (190|483 |735(15(250|4,1|30,0(4,8118,0|17,5
-1,6+10 |[385|518|385(16|47,0|3,8|47,0|3,2|46,0]18,3
-1,0+0,5 |23,0|551]200(21(19,0|5,3|195(4,2|320/211
-0,5+0,1 |45,0|56,6 |18,0(1,7|330/|6 33,0(5,2|45,0] 20,5
-0,1+0,04 | 53,0 | 62,024,018 |36,0| 6,6 |38,0|6 32,0 | 28,3
-0,040+0 | 30,0 | 65,0|50,02,4|28,0|7,2|305|4,3]|45,0 35,0
HToro:
2. OmpenenuTs MacCOBYIO JI0Jt0 BIard W ¢ TOUHOCTBIO IO BTOPOTO JECATUYHOTO 3HAKA, €CITH MaCChI
MPOTHBHS C HABECKOM COOTBETCTBEHHO JI0 U MOCJIE BHICYIIIMBAHUS COCTABISAIOT X U Y KT, a Macca
caMoro MpoTUBHA Z, KT
3. Ompenenuts apodumocts ([p, %) Gpakmum medHs kKpymHOCTHIO0 30 MM, €ClTi Macca OcTaTka Ha
KOHTPOJIBHOM CHUTE MOCJIe TPOCEUBAHUS pa3Apo0ICHHON B IMIIMHPE MPOOHI IeOHs cocTaBuia X
I, a Macca aHaJIMTHYECKON NpoObI mebHs V T.
[IK-1.3 CocTaBigeT U 3alIHuIaeT IlepeyeHb TeM U 3aaHUI 1JI51 MOATOTOBKH K 3a4eTy:

OTYETHI ¥ PETJIAMEHTBHI 11O
pe3ynbpraTaM JabopaTopHbIX U
MPOMBIIIICHHBIX UCITBITAHUH

ouakrwnE

[TpoOupHsIit ananu3. Meroanka MpoBeAeHUs TPOOUPHOTO aHAIN3A.

XHWMHUYECKUN TUTPUMETPUYECKHUIN aHAIIN3.

PenTreHoBckHii (hIIFOOPECHIEHTHBIN aHAIU3.

MukpockonuyecKuii MUHEpaIOorHuecKUii aHaiu3 ¢ aBTOMaTHUYECKUM aHaJIM30M U300paKeHUH.
Pentrenorpaguyeckuil KOTU4ECTBEHHbIHN (pa30BbIi aHATH3.

PeHTreHOCTpYKTYpHBIN aHaIN3.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

7. JItOMUHECLICHTHBINA aHAJHU3.
IIpumepbI TeCTOBBIX BONPOCOB
1. Kakue u3 HIKENepeuncIeHHbIX METOI0B OTHOCSTCS K HEpa3pyLIaroIliMM METO/1aM 3JIEMEHTHOTO
aHaJlM3a cocTaBa npoobI?

a) XUMHYECKUH,

0) CIIeKTpaJIbHBIH,

B) PEHTTCHODITIOOPECIICHTHBIN;

T') aKTUBALIMOHHBIH,

1) HU OJIMH U3 NE€PEYUCIICHHBIX.
2. Kakoro Bujia Bi1aru He CyImiecTByer?

a) KOHCTUTYLIMOHHAas,

0) TUrpOCKOITUYECKas,

B) KallWJUIIpHas BOJa,

I') BCE MEPEYUCICHHBIE BUJIbI CYLIECTBYIOT.
3. Yupyrue cBoicTBa 3TO. ..

a) CBOWCTBA, ONpeAEIAIOIINE BEIMYUHBI pa3pyLIaONIMX Harpy30K B Opoax,

0) cBOICTBa, MPOSABIISAIOLIMECS TIPU HATPy3Kax, MPEBBILIAIONINX MIPeie] YIPYTOCTH MOPO/Ibl, TOCTE
CHSTHS, KOTOPBIX MOPO/IA yXKe He MOJTHOCThIO BOCCTaHABIMBAET UCXOHYIO ()OPMY U pa3Mephl,

B) CIIOCOOHOCTH MTOPO/Ibl BOCCTAHABIMBATH IEPBOHAYATIBHYIO (OPMY M 00BEM TOCIIE PEKPALICHHUS
JEUCTBHSI BHEIIIHUX YCWIINM,

I') CBOWCTBA, TO3BOJISIONINE OLIEHUBATh U3MEHEHU Ae(opmaruii, HanpsHKeHUH BO BpEMEHU NpH
JUIUTEIbHBIX BO3/IEUCTBUSAX HArpy30K.
4. ITo kakoit popmyiie ornpenensercs: KodhUIMEHT KpernocTu?

a)f=A/NV,,
0)f=V,/A,
B) f = SHmn,
r) A/SHmn,

1) HU oJiHa U3 (hOpMyIl HE BEpHA.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

IIpumepHbIe 3a1a4un:
1. Paccuurarh pe3ynpTaThl MArHUTHOTO aHAIM3a MUHEPATILHOTO CHIPhS C paclpeeIeHUEM LIEHHOTO
KOMIIOHEHTA 110 KJlaccaM KpynHocTd. Paccuurarts v, ag, € Uit Gpaxuuu 115 + 70 kA/M B kiiacce
-3+0 mm.
I/ICXOIIHI)IC AAHHBIC IO BApHaHTaM

o
2 |3
% 5 - Y kn Y@K (Xq) Y xn qu (Xq) Y kn Y(bl( (Xq)
= | BEZ% (% |% (% |% |[% |% |% |%
ST
Bapuanr 1 Bapuanr 2 Bapuanr 3
>115 20 13 15 |15 13 |17
115+70 35 25 40 |33 17 |40
3+1 <70 |37 |45 [63 |25 |45 [61 |20 |70 |62
Utoro 100 100 100
>115 25 15 20 |12 18 |15
115+70 30 36 30 |32 22 | 38
-140 | <70 63 (45 |64 |75 |50 |65 |80 |60 |64
Utoro 100 100 100
-3+0 100 100 100

2. OmpenenuTs CTENEHb CHITYYeCTH MHHEPAITBHOTO ChIPhS, €CJTH Macca IPOOBI COCTAaBIIIET M = 6 KT,
a IPOJOJKUTEIBLHOCTD BhIChITIaHus t — 24 c.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHMS:

[TpomMexyTouHas arrecTalus Mo JUCUUIUIMHE «PU3NUYECKHUE METO/bI U3YUEHMS [10JIE3HbBIX
MCKOIIAEMBIX» BKIIIOYAET TEOPETUUYECKUE BOMPOCHI, MO3BOJISIIOLIME OLUEHUTh YPOBEHb YCBOCHUS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33J]aHHs, BBIBISIOMINE CTENICHb COPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, TPOBOAUTCA B (hopMe 3ayeTa.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Qopme.

Iloxkazamenu u Kpumepuu oyeHUBaAHUA 3a4ema:

— Ha OILICHKY «3a4YTeH0» OOydJalouluiics AEMOHCTPHPYET YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIMM OT BBICOKOTO 0 IMOPOrOBOrO, NEMOHCTPHPYET 3HAHUE y4eOHOro MaTepualia,
HABBIKYU BBIIOJIHEHUS TPAKTUUECKUX 3aJaHUM.

— Ha OIICHKY «He 3a4TeHO»— OOyJalomuics IeMOHCTpHpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHaja, JOMYyCKaeT CyIIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU BBIITOJIHEHUS IPOCTHIX 3aJaHH.



