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HCKOTMIAeMBIX
Kypce 3
Maruauroropck

2024 ron



PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, nmpotoxon Ne 5

//"

3aB. kadenpoit N.A. I'pumun

PaGouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
HpeﬂceﬂaTenb%\\ U.A. ITeITanes

Pabouas mporpamma cocraBieHa: fellr]
noueHt kapeapsl [ MnOI1U, kaH. TeXH. HAyK H. B. I'mbI3uHa

Peuensenr:
Benymmii cienuanuct OO0 «YpanxuMcepBUcC» , KaH[. TEXH. HAyK

///,:4 _ B.II l'anssmos

¢



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, oocykaeHa u ogoopena s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMu ocBoeHUs OUCHMIUIMHBI «DHU3WYecKHe METOAbl HM3YYCHHS IOJIC3HBIX
HCKOTIAeMBIX» SIBIISIETCS ()OPMHUPOBAHKE Y CTYICHTOB KBATH(PHUIIMPOBAHHBIX HAYYHBIX 3HAHUH O
METO/aX M3Y4YEHUs TEXHOJOTHMYECKHX CBOWCTB IOJIE3HBIX MCKOMAEMBIX, 00 OCHOBHBIX AdTamax
HCCJICIOBAHMSI MUHEPAILHOTO CHIPhs HA 000TaTUMOCTh M MPHOOPETEHUE CTYIEHTOM HABBIKOB K
HCCIIEIOBATENbCKOM pabore, a Takke (opMHUpOBaHHE MPOPECCHOHATBHBIX KOMIICTCHIIUHA B
cootBercTBUU c TpeboBanusimu PI'OC BO mno cmenmansHocT 21.05.04 «l"opHOE nemno»,
crnenuanuzanuy «O0oraleHue mojae3HbIX HCKOIAaeMBIX .

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Juctunnuaa dOusnyeckre METOIbl M3YYCeHHsI MOJIE3HBIX HCKOMAEMbIX BXOJUT B 4YacTh
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MIpOrpaMMBI.

Jnst  w3ydeHuss  JIUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATC U3YUCHUS QUCIUTLINH/ IPAKTHK:

Xumus

I'eonorus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLUHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI UCIIUILTNH/TIPAKTHK:

['paBUTAIIMOHHBIN METOT 00OTAIICHUS

MarsuTHbIE U 3JIEKTPUYECKUE METOJIBI 00OTaIICHUS

UccnenoBanue pyn Ha 000raTUMOCTh

OCHOBBI Hay4HBIX UCCIICIOBAHUIA

CrnennanbHble 1 KOMOMHUPOBAHHBIE METO/IbI O0OTAIICHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate OCBOEHMSA AUCHUIUIUHBI (MOIyis) «®PHU3MYECKHE METOJbl H3y4EeHHUs
MOJIE3HBIX UCKOMAEMbIX» 00Yy4aroIuics T0KEH 001a1aTh CIEYIOIUMU KOMITETEHIIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[T1K-1 CriocobeH caMOCTOSITENTbHO OPraHW30BBIBATh M MPOBOJUTH HAayYHO-UCCIIENOBATEIbCKHUE
paboThl B 00JIaCTH MOATOTOBKH K O0OTAIIEHUIO U NEpepadOTKU MUHEPAIBHOIO U TEXHOT€HHOTO
CBIPbS

IK-1.1 [IpoBomutr  maTeHTHBIE  HCCIEAOBaHUS,  OOpabOTKYy W aHAIMU3
HayYHO-TEXHHUYECKON MHDOPMALIUU B PE3YIbTATOB HCCIEI0BaHUN

[1K-1.2 PykoBomuT rpynmoii pabOTHHUKOB TpPU HCCIEIOBAHUU CaMOCTOSITENbHBIX
TEM

ITK-1.3 CocraBisieT MW 3alMINAET OTYETHl M PErJIaMEHThl MO pPe3yibTaTam
712a00paTOPHBIX ¥ TPOMBIIUICHHBIX UCTIBITAHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 15 akaJ. yacos:
—aynuropHas — 14 akaj. 4acos;

— BHeayIMTOpHAas — 1 aKaJ1. 4acos;

— caMocrosTenbHast pabora — 125,1 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHast ) s
KOHTaKTHas paborta E 3 dopma TEKyIIEro
=
B aKaJ[. yacax 3] Bun KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B . p Kon
> 3 © | camocTosTENBHON | ycIeBaeMOCTH U
JIUCIUILIAHEI & g o . | xomnerenuuu
Q & paboThI MIPOMEKYTOYHOM
1a6. | mpaxr. | €8
Jlex. - | PAKT. | =g aTTecTaLHH
3aH. 3aH. [ O &
1. Musnepaisl TPOMBIIUICHHBIX
MECTOPOXKACHUA U W3YyUCHHE HX
(hU3HIECKUX CBOMCTB
CaMoCTOATEIEHOE
U3ydeHHe y4eOHOM
1.1 OO6mue cBemeHus O 1 HAy4HO
MMHE anlelllx 8 JIATE ZT bl 3amra TK-1.1,
Knaccl:)u(fpmc.aunﬂ MOJIE3HBIX 0.5 6 HOLLFETO?;EH.;( n1aBopaTopHEIX TK-1.2,
pabor. IK-1.3
HCKOITAEMBIX 3aIlHTe
71a00PaTOPHBIX
pabor.
CaMoCTOATEIEHOE
U3ydeHHe ydeOHOM
o 1 HAYYHO
1.2 dusmyeckne CBONCTBA e ZT . amura IIK-1.1,
MUHepaJioB, onpenenstomue| 3 | 0,5 1 10 PATYPEL 11a00paTOPHBIX [K-1.2,
TToaroroBka k
000raTUMOCTb pabor. IK-1.3
3aIlNTe
71a00PaTOPHBIX
pa0or.
CaMOCTOSITEIbHOE
U3ydeHHe yueOHOM
1.3 IlIxanel 000raTUMOCTH 1 HaAYYHO
o IJIOTHOCTH. JIATE 2}1]: bl 3amura TK-1.1,
3JIEKTPUUYCCKUM 1/; 0.5 1 10 Hoargmﬁa;c n1aBopaTopHEIX TK-1.2,
P . pabor. IK-1.3
MarHUTHBIM CBOMCTBaM 3aIuTe
71a00paTOPHBIX
pa0or.
Hroro no pazaeny 1,5 2 26
2. U3ydeHue BEIIECTBEHHOI'O
COCTaBa IMOJIE3HBIX NCKOMAEMBIX
. CaMOCTOSATEIILHOS
2.1 Xwumuueckuil cocras MBVICHIE VIeGHOM I1K-1.1,
noje3nbix uckomaembix u| 3 | 0,5 1 10 i i [K-1.2,
Y HAYYHO
METO/Ibl €T0 OIPEEIICHUS IK-1.3
JUTEPATYPBHI.




CaMOCTOSATEIILHOS

2.2 MuHepanorn4ecKkui o
P u3yucHHe y4eOHOM IK-1.1,
cocraB TMIOJIE3HOTO
05| 05 6 U HAy4HO ITpoBepka 3aay. IK-1.2,
HCKOIaeMOr0 U METOJBI €ro
JUTEPATYPHI. IK-1.3
orpeJieNieHHs
Pemenue 3anau.
2.3 CamocTosaTenpHOe
TekcTypHO-CTpYKTypHBIE n3ydeHue y4eOHOH [K-1.1,
XapaKTePUCTUKH TOJIE3HBIX 0,5 10 U HaY4HO IIposepka 3anau. IK-1.2,
UCKOIIAeMbIX W METOJABbl HX JIUTEPATYPBI. IK-1.3
W3YYeHUS Pemenwne 3amau.
HWroro mo pasueny 151 15 26
3. Ouznueckue CBoOIicTBa
TI0JIE3HBIX MCKOMAEMBbIX
CamocrosTensHoe
N u3yueHue y4eOHOH IK-1.1,
3.1 dusnyeckue CBOWCTBa
1 5 1 HAYYHO IIpoBepka 3amau. IK-1.2,
TIOJIE3HBIX HCKOTIAEMBIX
JUTEPaTYpBHI. IK-1.3
Pemenue 3amauy.
CamocrosTensHoe
3.2 MexaHudeckue u3ydeHue yueOHon MK-1.1,
CBOICTBa MOJIE3HBIX 0,5 0,5 10 1 HAYYHO IIpoBepka 3a1au I1K-1.2,
HCKOIIAEMBIX JUTEPATYPBHI. IK-1.3
Pemenue 3amauy.
CaMocrosTensHoe
Ny H3ydeHue yaeoHon I1K-1.1,
3.3 MarHuTtHble CBOWCTBa v i
05| 05 8 U HaY4HO ITposepka 3anau. MK-1.2,
MHHEPAJIOB
JUTEPATYPHI. IK-1.3
Pemenue 3anau.
CamocTosTenpHoe
H3ydeHne yaeOHon I1K-1.1,
3.4 OnexTpuueckue Y M
. 6 U Hay4HO ITposepka 3anau. MK-1.2,
CBOMCTBa MUHEPAJIOB
JIUTEPATYPHI. IK-1.3
Pemenue 3anau.
CamocTrosTenpHoe
3.5 ®usuxo-xuMuueckue Hu u3ydeHue yueOHoun MK-1.1,
XUMHYECKUE CBOICTBA 8 W Hay4HO IIpoBepka 3anau IK-1.2,
MHUHEPAJIOB JUTEPaTypBHI. MK-1.3
Pemenue 3amauy.
CriekTpocKonuie
CKHE U
3.6 CamocrosTenpHoe
- GHOl " PaarOCIEKTPOCKO [K-1.1,
Y i 7 MTUYECKHE, IIposepka 3amgay MK-1.2,
HAYYHO JIUTEPATYPHI.
TEPMOXUMHUUYECKU IK-1.3
Pemenne 3agayq. .
€ CBOlCTBa
MHUHEPAJIOB
Uroro no pazneny 2 1 44
4, Mertozbt WCCIIEOBAHUS
(hu3MYECKUX CBOMCTB MUHEPAJIOB,
OPOJ ¥ Py
CaMmocrosTensHoe
u3ydeHue y4eOHOH
U HAYYHO 3amura
4.1 Mertonbl ompeneneHus e 2}1]: . 1360 ;HTO HBIX [K-1.1,
[JIOTHOCTHBIX 2 41 PaTyphL. patop I1K-1.2,
IMoxroroska pabor.
XapaKTEpUCTUK MUHEPAJIOB IK-1.3
3alIuTe IIpoBepka 3anau.
11abopaTOPHBIX

paboT.




CamocrosTensHoe
u3ydeHue yueOHon

4.2 Metonsl omnpeneaeHus 11 HayaHo 3amura [K-1.1,
JIpOOMMOCTH PYI M TOPHBIX 0,5 4 [HTCPATYPEL. NabopaTopHLIX MK-1.2,
Hoport IMoxroroBka pabor. TK-1.3
3aIuTe IIpoBepka 3aau.
71ab0PaTOPHBIX
paboT.
CamocrosTensHoe
u3ydeHue yueOHon
4.3 MeTonsl omnpeneaeHus 11 HayaHo 3amura MK-1.1,
KpernocTd W abpa3suBHOCTH 1 5 AIMTCPATYPEL. N1aGopaTopHLIX IK-1.2,
PYJL H TOPHBIX TIOPOL IMoaroroBka k pabor. TK-1.3
3aIuTe IIpoBepka 3a1ad.
11ab0paTOPHBIX
pabor.
CamocrosTensHoe
u3ydeHue yueOHon
W HAyIHO 3ammra
IK-1.1,
4.4 Metonsl omnpeeTIeHus 5 JUTEPATYPBL 71abopaTOPHBIX K-1.2
TBEPAOCTH MHUHEPAJIOB IMoaroroBka k pabor. HK-l. 3‘
3alIUTe ITposepka 3anau. '
11a00paTOPHBIX
pabor.
CamocrosTensHoe
u3ydeHue yueOHon
4.5 Metonasl ompeaeacHUs 1 HAYYHO 3amura MK-1.1
MarHUTHBIX u 5 JUTEPATypBI. 11a00PaTOPHBIX HK-l.Zl
SNEKTPUIECKUX CBOKCTB IToaroroBka k pabor. HK-l' 3'
MHUHEPAJIOB 3aIUTe IIposepka 3anau. '
1a00paTOPHBIX
pabor,
CamocTrosTenpHoe
u3ydeHue yueOHoun
4.6 Metonsl ompenenaeHus 1 HAy9IHO 3ammra MK-1.1
(U3UKO-XUMHUYECKUX 6 JUTEPATypBI. 11a00PaTOPHBIX HK-l-Z‘
CBOICTB TTOBEPXHOCTH IToaroroBka k pabor. HK-l' 3'
MHUHEPAJIOB 3aIUTe IIposepka 3anau. '
1a00paTOPHBIX
pabor.
HWroro no pazaeny 3,5 29,1
Hroro 3a cemectp 8 125,1 3au€T
HToro no gucLUIINHE 8 125,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenopaBanus IUCUUIUIMHBL «DU3AYECKUE METOIBI M3YYCHMS MOJIE3HBIX
MCKOIIAEMBIX» IPUMEHSIOTCS TPAAULIMOHHAS U MOAY/IbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

OOpa3oBaresnbHble TEXHOJIOTMM: METOJ HPOOJIEMHOT0 M3JIOKEHUs Marepuana B
JIEKLIMOHHOM Kypce, CBOOOIHBIE AUCKYCCHH I10 OCBOEHHOMY MaTepHay.

Jlekuuu npoxosT KaK TpaJuLMOHHON (opMe, Tak U B popMe JIeKIniH-KOH(pepeHIui Kak
HAay4HO-TIPaKTUYECKOE 3aHATHUE C 3apaHee IOCTaBICHHOM POOIEeMaTHKOI.

[IpakTuKyeTcs aKTUBHOE MCIOJIb30BAaHUE IPENIOAABATEISIMU MHHOBALIMOHHBIX METOJIOB
oOyueHus, MIPEAYCMaTPUBAIOLINX aKTyaJIM3aLUI0 TBOPYECKOTO HNOTCHIMANIA U
CaMOCTOSITEJIBHOCTH CTYIEHTOB: OPTaHU3ALMs JUCKYCCHH 110 aKTyaJIbHBIM BOIIPOCAM TE€OPUU U
NPaKTUKH, UCTIOIb30BaHNE HH(POPMALIMOHHO - CIIPABOYHBIX CHCTEM U MIHTEpHET — pecypcoB.

JIeKLIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX pabOT, HAa KOTOPBIX
BBIIIOJIHSIKOTCS TPYIIIOBBIE 3aJaHUs 110 IIPOMJCHHOM TEME.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM UM (OPMHUPOBAHHE OCHOBHBIX
NPECTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BAaHUEM MYJIbTUMEIUITHOTO 000y I0OBAHNS.

CamocrodTrenbHas paboTa CTYJEHTOB CTUMYJIMPYET CTYACHTOB K CaMOCTOSATEIbHOM
popabOTKe TeM B IPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALIUH.

CamocrodTrenbHas paboTa CTYJEHTOB CTUMYJIMPYET CTYACHTOB K CaMOCTOSATEIbHOM
npopadOTKe TE€M M HU3YYCHHIO JONOJHHUTEIBHOIO MaTepuajia B IpoLecce MOATOTOBKU K
TECTUPOBAHUIO, K IPOMEXKYTOUHOU aTTecTalvy. Pe3ynbTraTel yCBOECHHUS MaTepualla IpOBEPAIOTCs
B (popMe 3aueTa B / ceMecTpe.

B kauecTBe OLIEHOYHBIX CpEACTB HA NPOTSDKEHUHM CEMECTpa  MCIOJb3YHOTCS
TECTUPOBAHUE, YCTHBIE OINPOCHI CTYAEHTOB, IPOBEPKA pPEILIEHUS IOMAIlHUX 3a]ad, 3alluTra
nabopaTopHbIX paboT. s OmepaTHBHOTO KOHTPOJIA YCBOEHHS CTYAEHTaMM JIEKIIMOHHOTO
MaTepuaia IpOBOAUTCSA IECATUMUHYTHBIN KOHTPOJIBbHBIN OIPOC Ha JIEKLUSX.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTONATEbHOH PadoThl 00y YaroIMXCsl
[TpencraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlUH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Topnosa O.E., I'mbizuna H.B., Cegunkuna H.A. ®dusndeckue MeTOAbl M3yueHUS
MUHEPAJIOB: [ DneKTpoHHBIN pecypce]: mpakTukyM. M.: ®T'VII HTL] «Mudopmpeructp», 2020. Ne
roc. per. 0322001224. Jlata peructpanuu 03.06.2020.

2. TonuapoB, C. C. ®usmveckne METOAbI KOHTPOJII KadecTBa M HCCIEIOBAHUS
Mmatepuanos : yueoHoe nmocodue / C. C. 'onuapoB. — Tymna : Tynl'Y, 2023. — 117 c. — Texkcr :
AJIEKTPOHHBIH // Jlann : 3JIEKTPOHHO-OMOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/391268

3. Snuenko, I.A. ®usuka ropapIx mopoj. [ITOTHOCTHBIE CBOMCTBAa TOPHBIX MOPOJ H
dbaxTopsl, ux onpenenstonme: yueoHoe nocooue / I'.A. SAnuenko. — Mocksa: MUCHUC, 2019. —
142 c¢. — ISBN 978-5-906953-86-5. — Pesxxum moctyna: https://e.lanbook.com/book/129076

0) lomotHuTeEIBHAS TUTEPaTypa:

1. Kosun, B.3. UccnenoBanme pyn Ha oboratumocts [ Tekct]: yaed.mocodue /B.3.Ko3uH.
— ExarepunOypr: YITYV, 2009. — 380c. - ISBN 978-5-8019-0176-3.

2. 3wipbepmmvuar, M.I'. KoMmIuiekCHOe HCIOIB30BaHWE MHUHEPATBHBIX pPECypCOB:
yueOHuK: B 2 kaurax / M.I'. 3unbbepimunr, B.A. McaeB. — Mocksa: MUCHUC, [6. 1.]. — Kuura
1 — 2016 — 346 c. — ISBN 978-5-87623-947-1. — Pexum pgoctymna:
https://e.lanbook.com/book/93632



https://e.lanbook.com/book/391268
https://e.lanbook.com/book/129076
https://e.lanbook.com/book/93632

3. ABmoxuH, B.M. OcHOBBI 0OOTallleHHs TOJE3HBIX UCKOMACMbIX: Y4eOHUK: B 2 ToMax /
B.M. ABnoxuH. — 4-¢ u3n., ctep. — Mocksa: ['opHast kuaura, [6. 1.]. — Tom 2: TexHonoruu
oOoramenus mosne3usix uckonaeMpix — 2017, — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

4. Ocranenko, I1.E. Onenka kauecTBa MUHEPATIBHOTO ChIphs [ Tekcr]: yue6.mocooue / ILE.
Ocranenko, C.I1. Ocranenko. — M., 2002.

5. Kosun, B.3. Uccienoanue pyn Ha oboratumocTs| Teket]: yueb.mocobue / B.3. Ko3un —
ExatepunOypr: YITA, 2001. — 143 c.

6. bormanos, N.I1. O6orarumocts xene3nbix pyd. CrnpaBounoe nocobue — M.: Henpa,

1989.

7. Menuuk-I"aiiko3sn, B.U., AGpamoB A.A. u 1p. MeTobl uccieaoBaHus GIOTallMOHHOTO
npornecca. — M.: Henpa, 1990.

8. TexHoyornueckas oleHKa MUHEPaJIbHOTO ChIPhs. MeToabl ucciieqoBanus. CripaBOYHUK
/ Tlon pen. IL.E. Ocranenxko - M.: Heapa, 1996.

9. TexHosornyeckas oleHKa MUHEpanbHOro Coipbst. CrpaBounuk / ITox pex. ILE.
Ocranenko - M.: Henpa, 1996.

10. CnpaBounuk o oboramenuto pyn /Ilox pen. bornanosa O.C. —2-e u3z., nepepad. u
norr.- M.: Heapa, 1983.

B) MeToanyeckue yKazaHus:

1. ®usnueckue METONbI M3yYEHUs MHUHEpaAIOB: JlabopaTOpHBI TPAKTHKYM IS
ctyneHToB cneunanbHocTd 130405 «OOoramieHre noae3HbIX HCKOMAEMBIX)» THEBHON U 3a0YHON
dopmel o0yuenust. — Marauroropck: 'OV BITO «MI'TY um. .. Hocosay, 2009 - 41 c.

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

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

https://e.lanbook.com/book/93632 3unsoepmmuar, M.I". KoMIuiekcHOE UCTIONb30BaHUE
MHHEPAITBbHBIX PECYpCOoB : yueOHHUK : B 2 kHurax / M.I". 3uns0epmmunr, B.A. McaeB. — Mocksa :
MUCHUC, [6.r.]. — Knura 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1.

https://e.lanbook.com/book/111337 ABmoxun, B.M. OcHOBBI oOoramieHus MMOIE3HBIX
UCKOMaeMbIX : yueOHUK : B 2 Tomax / B.M. ABmnoxun. — 4-e u3z., crep. — Mocksa : ['opHas
KHUTA, [0. T.]. — Tom 2 : TexHonoruu oboramieHus moyie3Hbix uckonaempix — 2017. — 312 ¢c. —
ISBN 978-5-98672-465-2.

https://e.lanbook.com/book/129076  fxuenko, I.A. ®usuka TOPHBIX MOPO/I.
[110THOCTHBIE CBOWMCTBA TOPHBIX TOPO U (DaKTOPBI, MX ONpeAestomue : yueoHoe nocobue / I'.A.
SInuenko. — Mocksa : MUCHUC, 2019. — 142 ¢. — ISBN 978-5-906953-86-5.

http://www.catalogmineralov.ru/ Karanor muHepanos

IIporpammHoe o0ecnieuenune

HaumenoBanue o
0o Ne norosopa Cpoxk JIeHCTBYS JIUIICH3UH
MS Office 2007 |y, 135 1 17.09.2007 GeccpoTHO
Professional
7Zip CBOOOJIHO pacHpoCTpaHsIeMOe 0OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnexTpoHHble pecypcbl Oubnuoreku MI'TY um. hitps://host.megaprolib.net/ MPO109/\Web
[".1. HocoBa ' ' '



https://e.lanbook.com/book/111337
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
http://www.catalogmineralov.ru/
https://host.megaprolib.net/MP0109/Web

ITouckoBass cucrema Axagemus Google (Google
Scholar)
HannonanpHas MH(POPMALMOHHO-aHAIUTHYECKAS URL:
cucteMa — POCCHIICKUI HHIEKC HAYYHOTO [IUTHPOBAHUS )
(PVIHILI)

9 MaTepHa/IbHO-TEXHHYECKOe oDecrevyeHre TUCIUTIIHHBI (MOXYJIst)

URL: https://scholar.google.ru/

https://elibrary.ru/project risc.asp

MaTepHaano-TeXHqucxoe obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:

JlekunoHHass aymutopus : MynbTHMEIUIHBIC CpEICTBA XpAaHCHWS, Iepelavyd u
npecTaBIeHus yueOHOH nHpopMam
JlaGopaTopuu:

1. IpoOuinbHO-U3MENBUUTENEHOE 000PYIOBaHHE.

2. I3mepuTtenbHbIE HHCTPYMEHTHI.

3. [Ipubops! 1715 onpenenenus kKpenoctu MuHepanbHoro cbipbs (ITOK, mpeccsr).

4. CymunbHble mKadbl, MyQelbHbIe TeUH.

5. XuMuueckast mocy/a.

6. MUKpPOCKOIIBI

KommbrotepHsiii kiace : [lepconanpabie kommbioTepsl ¢ nakerom MSOffice, Beixomom B
WNHTepHeT M C JOCTYIOM B OJIIEKTPOHHYIO HH(POPMAIMOHHO-00PA30BATENBHYIO —Cpeny
YHHUBEPCHTETA

AyauTopun Uil CaMOCTOSATENLHON pabOThl: KOMITBIOTEPHBIE KIIACCHI; YUTAIBHBIC 3aJIbI
oubmuoreku: IlepconanbHbie kKommbloTepsl ¢ nakerom MSOffice, Beixomom B MHTEpHET 1 €
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NOPOPUIAKTHUECKOTO OOCIYKHBAaHUS  y4eOHOIo
obopynoBanus: CTeIutaxu st XpaHeHHs Y9eOHO-HarIIJHBIX T0COOMi M y4eOHO-MeTOAMYECKOM
JOKYMEHTAIHH.

ITpunoxxenue 1
6. YueOHO-MeTOANYEeCKHE 00ecTIeYeHNEe CAMOCTOSITeIbHON PadoThl CTYICHTOB

OI_ICHO‘IHBIG CpeacTBa IJid TCKYHUICT'O KOHTPOJIA YCIICBACMOCTH, HpOMe)KYTOqHOﬁ aTrTeCTaluu 1Mo
uTroraM OCBOCHUA JHUCIHUIIIINHBI.

. Konnuec
Paznen (Tema) Buna camocTtositenbHOM
JUCIUTIAHBI paboThI T8O POpMEI KOHTPOA
4acoB
1. Pazgen.«Munepa | MzyueHue JeKIIHOHHOTO 4 YcTHBIN o1poc.
JIBI MaTepuaa, MoAroToBKa K TectupoBanue.
IIPOMBIIUIEHHBIX | TECTUPOBAHMIO 110 PA3JEIY.
MectopoxaeHuid | [loaroroBka k 3amure 3amura
U UX Qusnueckue | gadopatopHoii pabotsr Ne 1. nabopaTopHOI
CBOICTBa» pabotsl Ne 1.
HTroro mo pazneny 3
2. Paznmen«BemectB | M3y4eHue NEeKIIMOHHOTO 4 YcTHBII onpoc.
€HHBIN COCTaB U | MaTepuaa, HOJAr0TOBKA K TectupoBanue.
buznueckue TECTUPOBAHUIO 10 pa3Jeily.
CBOMCTBA Pemenne nomamHux 3anay IIpoBepka perienus
MHUHEPAIIOB) 1o teMe «M3yuenue JOMaIIHUX 3a]a4.
BELIECTBEHHOI'O COCTaBa
MUHEPAIBLHOTO CHIPHSI. 3amura



https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

[ToaroToBka Kk 3amure 7a00paTOPHBIX padoT
nabopatopHbIX padoT Ne 2,3, Ne2.3.

HToro no pasneny 3

3. Paznen «®usunueckue | M3ydeHue JIeKIIMOHHOTO 4 YcTHBII onpoc.

CBOWCTBA IOJIE3HBIX MmarepHaia, HoJroToBKa K TectupoBanue.

HCKOTIAEMBIX» YCTHOMY OIIPOCY U
TECTUPOBAHUIO TI0 Pa3ely.
Pemenne nomamnux 3aznad rno IIpoBepka perenus
teme «O0paboTka JIOMAIIHUX 3a7a4.
pE3yJIbTaTOB
I'PaBUTALMOHHOTO aHAJIN3A».
[TonroroBka k 3amure 3amura
nmabopaTopHBIX paboT Ne 4, 5, J1a00paTOPHBIX paboT
6. Ned, 5, 6.

HTroro no pazneny 3

4. Paznen «MeTojibl N3yuyenune neKInOHHOTO TectupoBanue.

UCCIIEI0BaHMS marepHaa, moJroToBka K

($u3nIeCKuX CBOICTB YCTHOMY OIIPOCY U

MHUHEpaJIOB, IOPOJ U TECTUPOBAHUIO TI0 Pa3Jeiy.

pya» Pemenne nomamnux 3azmad rno IIpoBepka peueHus
teme «Onpenenenue JOMAIlIHUX 33jiay.
JpOOMMOCTH TOPHBIX MTOPOT".
[ToaroToBka Kk 3amure 3ammra
naboparopHbIx padboT Ne 7, 8, n1a0opaToOpHBIX padoOT
9. Ne7,8,09.

Hroro no pazneny 6

HTroro no kypey 18 3ader

IIpumepHBbIii nepedyeHb 3a1a4

3anaya 1 M3yueHune BEIECTBEHHOTO COCTaBa MUHEPAIBHOTO ChIPhS

[{enbto pa®oTHI SIBIISIETCA O3HAKOMIIEHUE CTYJIEHTOB C XUMUYECKHUM COCTaBOM NPUPOIHBIX
MHUHEpaJIOB U METOAMKOH MepecyeTa XMMUYECKOTo U (pa30BOro cocTaBa Ha MUHEPAJIbHBIM.

3anaua 2 O6paboTka pe3ynbTaToOB rPaHyJIOMETPUUYECKOTO aHaIN3a
Paccunrarh rpaHyoMeTpHUUECKH COCTAB PY/bI U paclipe/ielieHre HEHHOT0 KOMIIOHEHTA 110
KJ1accaM KPYIHOCTH.

3amaua 3 O6paboTKa pe3yabTaTOB IPABUTAIMOHHOTO aHAIIN3a
Paccuntarh  pe3ynbTaThl  TPaBUTAIIMOHHOTO  aHANU3a
pacripesieieHueM [IEHHOT0 KOMITOHEHTA I10 KJIacCaM KPYITHOCTH

MHHCPAJIBHOT'O CbhIpbs C

3amaua 4 O6paboTKa pe3yJbTaTOB MAarHUTHOTO aHAIN3a
Paccunrarh pe3ynbTaThl MAarHUTHOTO aHAllM3a MUHEPAIBLHOTO CHIPbSl C paclpeaelieHueM
[IEHHOTO0 KOMITOHEHTA TT0 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 qocTruxeHust

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.
OTtHocuTenbHas TBepAOcTh, MuHepanos. [llkana Mooca.
IIpumepbI TeCTOBBIX BONPOCOB
ITone3Hoe uckomnaeMoe 3710..
a) TPUPOJHBIE MUHEpAJIbHBIE 00pa30BaHUs B 3€MHOI KOpe HEOPTaHNYECKOTO U OPraHHUYECKOT0
MIPOUCXOXKACHUS, XUMHUECKUI cOCTaB U (PU3MUECKUE CBOMCTBA KOTOPHIX MO3BOJISIFOT UCHOIb30BATh UX 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 FeS,; (Fe = 46,55 %, S = 53,45 %);

5. Ksapi 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]0; (Al,03 = 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, %
Kommnonent Bapuant
1 2 3 4 5
Fe marautnoe | 27,50 20,30 | 30,0 27,10 | 29,50
FeO o6m. 12,86 17,49 | 16,66 | 15,67 | 14,74
Fe,O3 41,11 29,10 |53,00 |36,50 | 35,14
SiO; o6. 34,99 2435 |18,19 |32,66 |34,47
SiO;, ¢cB0O. 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
P,05 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 pa3aenuTeNbHbIA TPU3HAK.
HCCIIEI0BAHUM VYV nenbHast MOBEPXHOCTb.

CaMOCTOATCIIbHBIX TEM

DIIOTUPYEMOCTB.

PackpbIiBaeMOCTb py/IbI.

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

AbpazuBHOCTb pya. Onpenenenue abpa3suBHOCTH PYA.

Noakown




Kon
WHJMKaTOpa

Nuaukatop qocTrxeHUst
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

8.
9.

10.
11.

12.
13.
14.
15.

16.
17.

Kpenocts nopoa. Onpenenenne KpenocTu Nopo.

VYKaxure npesenabHble HHTEpBalbl U3MEHEHUS K03((PUIIMEHTa KPEIOCTH TOPOJ.

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

B xakux cinydasx 10mycKaeTcs BO3MOXKHOCTb IEPBUYHOTO ONPEEIEeHUs IPOYHOCTHBIX
CBOWCTB MOPOA rpyOBIMU METOIaMH (METO/] YIUIOTHEHUS1, MeTo[ [IpoTonbsikoHoBa)?

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 kakoMy IpU3HAKY BBIJEJIEHBl KATETOPUH KPEHNOCTH FOPHBIX MOpoJ B 1mkaine M.M.
[TporonpsikonoBa?

Onpenenenue ApoOUMOCTH PYA.

Onpenenenne uuaekca bonaa npu apoOiaeHUN.

IIpuMepsI TECTOBBLIX BOIIPOCOB
1. Kakast U3 mepeyrcIeHHbIX TEKCTYp OTHOCUTCS K IIEPBHYHON?
a) cioucras,
0) MUHJaIeKaMeHHas,
B) TAKCUTOBAS,
r) TpyOuaras.
2. EnuHnia u3MepeHus IIoTHOCTH.
a) Kr/m’,

5) %,

B) MY/KT,

r) /M,




Kon Nuaukatop qocTrxeHUst
N OrneHOYHBIC CPEICTBA
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 | =183 = 3% = 1583 =183 = |53
5¢ | g% £164 £ 89 £184 £ |§=
§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
MIPOTUBHS C HABECKOM COOTBETCTBEHHO JIO ¥ ITOCJIC BHICYIIIMBAHKS COCTABISIFOT X B 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

[Tpo6upHbIit ananu3. MeToanka mpoBeieHUs MPOOUPHOTO aHAIIN3A.

XHWMHUYECKUN TUTPUMETPUYECKHUIN aHAIIN3.

PenTreHoBckHii (hIIFOOPECHIEHTHBIN aHAIU3.

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

PeHTreHOCTpYKTYpHBIN aHAIH3.




Kon
WHJMKaTOpa

Nuaukatop qocTrxeHUst
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

7. JI*OMMHECLIEHTHBIN aHaIN3.
IIpuMepsbl TeCTOBBIX BONPOCOB
1. Kakue n3 HUKENepeuncIeHHBIX METOIOB OTHOCATCS K HEPa3pyLIAOIIUM METOIaM 3JIEMEHTHOTO
aHajM3a cocraBa npoObl?

a) XUMHYECKUH,

0) CIIeKTpaJIbHBIH,

B) PEHTT'CHODITIOOPECIICHTHBIN;

I') aKTUBALIMOHHBIH,

1) HU OIMH U3 TIEPEUNCIICHHBIX.
2. Kakoro Buja BlIaru He CyLecTByeT?

a) KOHCTUTYLIMOHHAas,

0) TUrpOCKOITUYECKas,

B) KallWJUIIpHas BOJa,

I') BCE MEPEYUCICHHBIE BUJIbI CYLIECTBYIOT.
3. Yrpyrue cBoiicTBa 3T0...

a) CBOWCTBA, ONpeAEIAIOIINE BEIMYUHBI pa3pyLIaONIMX Harpy30K B Opoax,

0) CBOMCTBa, MPOSBIISFOIIUECS [TPH HATPy3Kax, MPEBBIIIAIONINX MPEes YIPYTOCTH OPOIBI, TOCIe
CHSTHS, KOTOPBIX MOPO/IA yXKe He MOJTHOCThIO BOCCTaHABIMBAET UCXOHYIO ()OPMY U pa3Mephl,

B) CIIOCOOHOCTH MTOPO/Ibl BOCCTAHABIMBATH IEPBOHAYATIBHYIO (OPMY M 00BEM TOCIIE PEKPALICHHUS
JEHCTBHSI BHEIIHUX YCUIINM,

I') CBOWCTBA, TO3BOJISIONINE OLIEHUBATh U3MEHEHU Ae(opmaruii, HanpsHKeHUH BO BpEMEHU NpH
JUTATENTEHBIX BO3JICHCTBUSIX HATPY30K.
4. ITo kako#t popmyiie ornpenensercs: KodhUIMEHT KpernocTu?

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

1) HU oJiHa U3 (OpMyJl HE BEpHA.




Kon
WHJMKaTOpa

Nuaukatop qocTrxeHUst
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, NOKa3aTeJld M KPUTEPUH
OLICHUBAHMUS:

[TpomMexyTouHas arrecTanus Mo JUCUUIUIMHE «PU3NUYECKUE METO/bI U3YUEHMS [10JIE3HbBIX
MCKOIIAEMBIX» BKIIIOYAET TEOPETUUYECKHE BOMPOCHI, MO3BOJISIOIME OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOIUTCS B hopMe 3a4era.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Gopme.

Iloxkazamenu u Kpumepuu oyeHUBaHUA 3a4ema:

— Ha OILICHKY «3a4YTeH0» OOydJalouluiics AEMOHCTPHPYET YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH OT BBICOKOTO 0 IOPOrOBOro, JEMOHCTPHUPYET 3HAHHE Y4eOHOro marepuaa,
HABBIKYU BBIIOJIHEHUS [TPAKTUYECKUX 3aJaHUM.

— Ha OICHKY «He 3a4YTeHO»— OOydaloluiics IeMOHCTpUpyeT 3HaHus He Ooiee 20%
TEOPETUYECKOr0 MarepHajja, JOMyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU BBIOJIHEHUS IPOCTHIX 3aJaHHI.



