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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,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX ,
09.02.2023, nmpotokoi Ne 5 ,//‘-
3aB. kadeapoii — N.A. Tpumun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

PaGouas nporpaMma cocTaBlieHa: Lecers
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK H.B. I'mMbI13uHA

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

‘ / B.III. TansmoB



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
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 2025 - 2026
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 peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
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 nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
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 nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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




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 cmenmansHOocTH 21.05.04 «l'opHOE neno»,
crnenuanuzanuy «O0oraleHue mojae3HbIX HCKOIAaeMBIX .

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

JucuumiriHa @u3n4ecKkrue METOJIbl M3YUYEHHUSI MOJIE3HBIX MCKOIMAEeMbIX BXOAUT B YaCTh
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MPOTPAMMBI.

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

Xumus

dusuka

I'eonorus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

['paBUTAIIMOHHBIN METOT 00OTAIICHUS

CrennanbHble 1 KOMOMHUPOBAaHHBIE METO/IbI O0OTAIICHUS

[ToaroroBka k caaue v cjauya rocy1apCTBEHHOTO SK3aMEeHa

[Ipoun3zBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

MarsuTHBbIE U SJIEKTPUYECKUE METO 1Bl 00OTaIICHUS

OCHOBBI Hay4HBIX UCCIIEOBAaHUMN

UccnenoBanue pyn Ha 000raTUMOCTh

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate OCBOEHMSA AUCHUIUIUHBI (MOIyis) «PHU3MYECKHE METOJbl H3y4YeHHUs
MOJIE3HBIX UCKOMAEMbIX» 00Yy4aroIuics T0KEH 001a1aTh CIEYIOIUMU KOMITETEHIIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-1 CrnocobGeH caMOCTOATENbHO OPTraHW30BBIBATH M MPOBOAUTH HAYYHO-HCCIIETOBATEIHCKHE
paboThl B 00JACTH MOJATOTOBKU K OOOTAIIEHUIO U TIepepaboTKU MHUHEPATBHOTO M TEXHOTEHHOTO
CBIPbsI

IK-1.1 [IpoBomuT  maTeHTHBIE  HCCIAEAOBaHUS,  OOpabOTKYy W aHAIMU3
HAyYHO-TEXHHYECKON MH)OPMALIUK B PE3YIbTATOB HCCIEIOBAHUN

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

ITK-1.3 CocraBisieT MW 3alMINAET OTYETHl M PErJIaMEHThl MO pPe3yibTaTam
71a00paTOPHBIX ¥ 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 — 55 akaJl. 4acos:

— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeayJUTOpHas — 1 akaji. yacos;

— caMocCTosTeNNbHAs paboTa — 89 akaj. 4acos;
— B opme npakTruecKkoii moaroroBku — 0 aka. 4ac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) s
o | vomraxrHAs pabota E 3 dopma TEKyIIEro
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ B . P Kox
S 3 ©| caMOCTOATENILHOHN | yCIIeBaeMOCTU U
JACHIHILIAHBI 3 g o . | xomneTenun
@) 2 £ paboThI MIPOMEKYTOUHOM
nal. | mpakT. | 3 &
Tlex. Z'g aTTeCTalnu
3aH. 3aH. |Q &
1. Pazpnen 1. «Munepansl
MPOMBIIIICHHBIX MECTOPOKACHHIMA
U M3y4YeHHE UX (UBNYECKUX
CBOMCTBY
CamocrosaTensHoe
u3ydyeHue yueOHoH Y eTHBIH OIDPOC
1.1 1.1. «O6umue cBeneHus o 1 HAy9IHO poc. TIK-1.1,
3amura
MmuHepanax. Knaccupukanus 1 5 JUTEPATYPBI. [K-1.2,
71a00paTOPHBIX
ITOJIE3HBIX MCKOTIAEMBIX» IToaroroska aGor TIK-1.3
nabopaTopHOMY p ’
3AHATHIO.
CaMocTosTeNbHOS
n3ydeHne yaeOHoi .
1.2 1.2. «Duznueckue i ¥ VYerHbll onpoc.
CBOMCTBA MHUHEDPAJIOB H HayTHO 3amura IIK-1.1,
S —— P [ 3 1 4/41 5 JIUTEPATYPHI. HA6ODATODHEIX TIK-1.2,
p ITogroroBka k patop TIK-1.3
000raTUMOCTEY pabor.
nabopaTopHOMY
3aHATHUIO.
CaMoCTOSATENbHOE
H3ydyeHne yuyeOHoMi .
1.3 1.3. «IIxambr e yi VYerHbIi onpoc.
U Hay4yHO IK-1.1,
000raTUMOCTH no 3amura
1 5 JIUTEPATYPHI. TIK-1.2,
TUIOTHOCTH, DJIEKTPUYECKUM nabopaTopHBIX
. IToaroroBka k TIK-1.3
Y MarHUTHBIM CBOMCTBAM pabor.
nabopaTopHOMY
3aHATHIO.
Wroro no pazneny 3 4/41 15
2. Pazmen 2.  «U3yuenue
BEIECTBEHHOI'O cocTaBa
MTOJIE3HBIX MCKOIAEMBIX)
2.1 2.1. «XHAMHYECKHH CaMoCTOSITENbHOE MK-1.1
COCTaB MTOJIE3HBIX H3ydeHne yaeOHoi . o
3 1 5 v yd YcrHblit onpoc. TIK-1.2,
HCKOIIAEMBIX W METOHBI €ro 1 HAYYHO TK-1.3
OTIpEICIICHUSI» JUTEPATYPBHI. '




CamocrosTenbHOE
H3yueHHe yueOHon

VYerHbIi ompoc.

2.2 2.2.
«MuHepanoru4ecKnii CocTaB 1 HayHHO 3amra IK-1.1,
P 421 5 JUTEPATYPHI. nabopaToOpHBIX TK-1.2,
MIOJIE3HOTO  MCKOMAeMOro |
METO/JIBI €TO OIPECICHUS Tonroroska pabor. TIK-1.3
p nabopatopHoMy | Pemenue 3amad.
3aHATHIO.
CamocrosTenpHOe
2.3 2.3. n3yueHue yueOHol | YcTHBIH ompoc.
«TeKCTYpHO-CTPYKTYpHBIC U Hay4HO 3amura IK-1.1,
XapaKTEPUCTUKU  IOJIE3HBIX 4 5 JUTEPATYPBIL. 1a60paTOPHBIX IK-1.2,
HCKOMAEMBIX M METOIbI HX IMoaroroBka pabor. TK-1.3
U3YUICHUSD) naboparopHomy | Pemienue 3amau.
3aHATHIO.
Hroro no pazaeny 821 15
3. Pazpmen 3.«dm3nueckue
CBOICcTBa MOJIE3HBIX
HICKOTIaE€MBIX»
CamocrosTenpHOe
u3ydeHue yueOHol| VYcTHIH ompoc.
U HAy4HO 3amura TIK-1.1,
3.1 3.1. «TexuHonoruueckue
CBONCTEA MIHEDAIORY 6 JUTEPATypBI. 71a00paTOPHBIX [K-1.2,
p IMoaroroBka pa0or. TIK-1.3
naboparopHomy | Pemrenue 3agau.
3aHATHIO.
CamocrosTenpHOe
u3ydeHue yueOHol| VYcTHIH ompoc.
3.2 3.2. «Mexanunuyeckue U Hay4HO 3amura TIK-1.1,
CBOWCTBa 421 8 JIUTEPATYPBI. 71a00paTOPHBIX [K-1.2,
TIOJIE3HBIX MCKOITaeMbIX) IMoaroToBka k paodoT. MK-1.3
naboparopHomy | Pemienue 3amau.
3aHSTHIO.
CamocrosTenpHOE
u3ydeHue yueOHoi| VYcTHIH ompoc.
3.3 3.3 «MaruuTtHsle H HayTHO 3amura TK-1.1,
Cl.30f/'ICTBa. M.I/IHC ATOBY 6 JUTEPATypBI. 71a00paTOPHBIX [K-1.2,
P ITogroroBka k pabor. TIK-1.3
nabopatopHoMy | Pemenue 3amad.
3aHATHIO.
CamocTosiTenbHOe
n3yueHue y4eOHol | YcTHBIH ompoc.
34 3.4, «Onexrpuueckue H HAYHHO 3amura IK-1.1,
CBONCTRA MUHCDAIOB 421 10 JIUTEPATYPBHI. 11ab0paToOpHBIX TIK-1.2,
p ITogroroBka k pabor. TIK-1.3
nmabopatopHoMy | Pemenue 3amad.
3aHATHIO.
CamocTosiTensHOe
35 35 n3yueHue y4eOHol| YcTHBIH ompoc.
«;Dmm(o XUMHAYECKHUE . I/I H HAYHHO 3amura IK-1.1,
HMITIECKHe choiicTBA 8 JIUTEPATYPBHI. 11ab0paToOpHBIX IK-1.2,
MHHEDAIOB ITogroroBka Kk pabor. TIK-1.3
P nmabopatopHoMy | Pemenue 3amad.

3aHATHIO.




CaMocTosATeIbHOE

3.6 3.6. u3yueHue yueOHoi | Y CTHBIH ompoc.
«CreKTpoCKOInIecKue " U HAy4IHO 3amura TIK-1.1,
PaIMOCTIEKTPOCKOTIMYECKHE, 1 4/41 8 JUTEPATYPHI. nabopaToOpHBIX TK-1.2,
TEPMOXUMHYECKHE CBOMICTBA Ioaroroska paboT. IK-1.3
MHHEPaJIOB) nabopatopHoMy | Pemenue 3amad.
3aHATHIO.
HUroro no pasaeny 6 12/81 46
4. Pazpmen 4«Metonsr
UCCIIeI0BaHUS ¢buznueckux
CBOICTB MHUHEpAaJOB, IMOPOJ U
pym»
CamocrosTenbHOe
u3yueHue yueOHoi | Y CTHBIH ompoc.
4.1 4.1. «MeToabl U HAy4IHO 3amura TIK-1.1,
OTpeleNiCHHs]  TIOTHOCTHBIX 1 4 3 JUTEPATYPHI. 1abopaToOpHBIX TK-1.2,
XapaKTEepPUCTUK MUHEPATIOBY [loaroroska k pabor. TK-1.3
naboparopaomy | Perrenue 3amau.
3aHATUIO.
CamocrosTenbHOe
u3yueHue yueOHoi | YCTHBIH ompoc.
4.2 4.2. «MeToab! U HAy4IHO 3amura TIK-1.1,
ompeneNieHuss  IPOOMMOCTH 1 4 2 JUTEPATYPHI. 1abopaToOpHBIX TK-1.2,
PYZ ¥ TOPHBIX TTOPOJI» IMoaroroBka pa0or. TK-1.3
nabopatopHoMy | Pemenue 3agad.
3aHATHIO.
CamocrosTenpHOe
43 43. «Merosi u3ydeHue yueOHoi| VYcTHbIH ompoc.
1 HAy9IHO 3amura TIK-1.1,
ONIpEAENEHNs] KPEemocTH U
aBPAsHBHOCTH Pyl U FODHBIX 1 2 JUTEPATypBI. 71a00paTOPHBIX [K-1.2,
IMoaroroBka pabor. TIK-1.3
HOpoI»
nabopatopHoMmy | Pemenue 3agad.
3aHSTHIO.
CamocrosTenpHOe
u3ydeHue yueOHol| VYcTHIH ompoc.
4.4 4.4, «MeTonsl 1 HAy9IHO 3amura TIK-1.1,
onpeJieNIeHus TBEPIOCTU 1 2 JIUTEPATYPBI. 71a00paTOPHBIX [K-1.2,
MHUHEPaJIOB)» IMoaroroBka pabor. TIK-1.3
nabopatopHoMmy | Pemienue 3agad.
3aHSTHIO.
CamocrosTenpHOE
45 45. «MeToser u3ydeHue yueOHoi| VYcTHbIH ompoc.
U Hay4HO 3amura TIK-1.1,
OIIpeeNeHHs] MarHUTHBIX U
. 1 4 2 JUTEPATYpBHI. 71a00paTOPHBIX [K-1.2,
INEKTPHUYECKUX CBOWCTB
BN, [Moaroroska k pabor. IK-1.3
mabopatopHoMy | Pemenue 3amad.
3aHATHIO.
CamocrosTenpHOe
4.6 4.6. «Metonbl n3yueHue ydeOHol | YcTHBIH ompoc.
onpeJiesieHus U Hay4yHO 3amura IK-1.1,
(hU3UKO-XMMHUYECKUX 1 2 JUTEPaTYPBHI. 11ab0paToOpHBIX IK-1.2,
CBOWCTB MOBEPXHOCTH INonroroska x pabor. MK-1.3
MUHEPAJIOB) nmabopatopHoMy | Pemenue 3amad.
3aHATHIO.
Hroro no pazaeny 6 12 13
Hroro 3a cemectp 18 |36/14U 89 3auéT




HTtoro no aucumiuinHe

18

36/141

89

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpornecce npenogaBanusi TUCHUIUTMHBI «DU3HYECKHE METOJbI U3YUCHHSI MOJIE3HBIX
HCKOTIAeMBIX» IIPUMEHSIOTCS TPAAUIIMOHHAS U MOAYIbHO-KOMIIETCHTHOCTHAS] TEXHOJIOTHH.

OOpa3oBarelbHbIC TEXHOJIOTHH: METOJ MPOOJEMHOTO H3JIOKEHHUS Marepuana B
JEKIIMOHHOM Kypce, CBOOOIHBIE TUCKYCCUH IO OCBOCHHOMY MaTepHaiy.

Jlekuuu poXoIAT KaK TPaIUIIMOHHON (popMe, Tak U B popMe JIeKINH-KOH(EpEHINIT Kak
HAYYHO-TIPAKTUIECKOE 3aHSATHE C 3apaHee MOCTABICHHOM MPOOIeMAaTUKON U CUCTEMOM JJOKJIAIOB
CTYZICHTOB JUIMTENLHOCTBIO 5-10 MUHYT, a B KOHIIE JICKIIMH IPENoJaBaTeib MOJBOJUT HTOTH
CaMOCTOSITENIbHOM ~ paboOThl W BBICTYIUIGHUH  CTYACHTOB, JIONOJNHSET WU  YTOYHSET
NPEeCTaBICHHYIO HHPOPMAIIHIO ¥ (POPMYITHPYET OCHOBHBIC BHIBO/IBI.

[IpakTuKyeTcs aKTUBHOE HCIOIH30BAaHUE MPEIOAaBaTEISIMH WHHOBAIIMOHHBIX METOJIOB
oOydyeHHs,  TPEAYCMATPHBAIOIIUX  aAKTYAIM3allMI0  TBOPYECKOTO0  TOTEHIHMAala |
CaMOCTOSITEIILHOCTH CTYICHTOB: OPTaHU3ANNS JUCKYCCHI IO aKTYaIIbHBIM BOTIPOCAM TEOPUU U
NPaKTUKH, UCTI0Ib30BaHNE HH(POPMAIIMOHHO - CIIPABOYHBIX CUCTEM U MIHTEpHET — pecypcoB.

JICKITMOHHBIN MaTepuall 3aKperuisIeTcss B XOJe JIabOpaTOPHBIX pPabOT, Ha KOTOPBIX
BBIMOJIHSFOTCS TPYIIIIOBBIE 3aJaHUsI TIO POMACHHOM TeMe.

[Tepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH © (OPMUPOBAHHME OCHOBHBIX
NPECTAaBICHUN 110 KypCy MPOUCXOIMT C HCIIOIb30BAaHHEM MYJIbTUMEIUITHOTO 000pYI0BaHUS.

CaMocrosiTenpbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITCIBHOMN
popabOTKE TEM B IPOIECCE MOATOTOBKU K KOHTPOJIBHBIM pad0TaM ¥ UTOTOBOM aTTECTAIINH.

CaMocTtosiTenbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITCIIBHOMN
npopabOTKEe TeM M H3YYCHUIO JIOTOJHUTEIILHOTO MaTepuaja B Ipolecce MOATOTOBKU K
TECTUPOBAHUIO, K IPOMEKYTOUHOU aTTeCTalMK. Pe3ynbTaThl YCBOCHUS MaTepralia IPOBEPSIOTCS
B ¢opme 3aueTa B 7 ceMecTpe.

B kauecTBe OIIGHOYHBIX CPEACTB Ha TPOTSHDKCHUH CEMECTpa  HCIOJB3YIOTCS
TECTUPOBAHUE, YCTHBIE OMPOCHI CTYAEHTOB, MPOBEpKa pPEIICHUS IOMAIHUX 3a]ad, 3alluTa
nabopaTopHBIX paboT. JJis OmepaTHMBHOTO KOHTPOJS YCBOCHHUS CTYACHTAMH JIEKIIMOHHOTO
MaTepuraa IpPOBOJIUTCS JIECATUMUHYTHBIN KOHTPOJIBHBIN ONPOC Ha JICKIUSX.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCsl
[TpencraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Ko3un, B.3. UccnenoBanue pya Ha oborarumocts [ Teket]: yue6.mocodue /B.3.Ko3uH.
— Exarepunoypr: VITYVY, 2009. — 380c. - ISBN 978-5-8019-0176-3.

2. 3unsbepmmuar, M.I'. KommuiekcHoe wucnosib30oBaHHE MHUHEPAIBHBIX PECYpPCOB
yueOHuK : B 2 kaurax / M.I'. Bunpbepmmunt, B.A. McaeB. — Mocksa : MUCHUC, [06. 1.]. —
Kaura 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1. — Pexum pgocryma:
https://e.lanbook.com/book/93632

3. ABnoxun, B.M. OcHOBBI 000OTalIeHus MOJIE3HBIX UCKOIIAEMBIX | YYeOHHK : B 2 ToMax /
B.M. ABnoxuH. — 4-¢ u3j., crep. — Mocksa : ['opHast kuura, [0. r.]. — Tom 2 : TexHomoruu
oborareHus moie3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyma: https://e.lanbook.com/book/111337

4. Slnuyenko, I'.A. ®usuka ropHsix nopoa. IIMOTHOCTHBIE CBOWCTBA TOPHBIX MOPOJ U
dbaxTopsl, ©X onpeaensonue ; yaeonoe mocooue / I'.A. SIauenko. — Mocksa : MUCHUC, 2019.
— 142 c. — ISBN 978-5-906953-86-5. — Pexxum nocryna:



https://e.lanbook.com/book/93632%203
https://e.lanbook.com/book/93632%203
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https://e.lanbook.com/book/129076

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Ocranenko, I1.LE. Onenka kauecTBa MUHEPAIbHOTO ChIpbs [Tekct]: yueb. mocobue /
I1.E. Octanenko, C.I1. Ocranenko. — M., 2002.

2. Kosun, B.3. UccaenoBanue pya Ha odoratumocts| Tekcr]: yued. mocodue / B.3.Ko3un
— ExarepunOypr: YITA, 2001. — 143 c.

3. bormanog, N.I1. OGoratumocts xkene3nbix pya. CrnpaBounoe nmocobue — M.: Henpa,
1989.

4. Memuuk-laiiko3ssH, B.M., AbGpamoB A.A. u np. MeToasl wHCCIeI0BaHUS
daoranronnoro npornecca. — M.: Heapa, 1990.

5. TexHonormueckas OIlCHKA MHHEPATBLHOTO CHIPbs. MeETOABI  HCCIEIOBaHUS.
Crpasounuk / ITox pen. IT.E. Ocranenko - M.: Hexnpa, 1996.

6. TexHosornveckas OIlleHKa MUHEpaibHOTrO Chipbs. CrnpaBounuk / Iloxg pen. ILE.
Ocrarnenko - M.: Henpa, 1996.

7. CrnpaBounuk 1o oboramenuto pyx /Iloxg pen. bornanosa O.C. —2-e u3z., nepepad. u
nor.- M.: Heapa, 1983.

B) MeToaunyeckue ykasaHus:

1. Owusmyeckue MeETOABI H3YYCHHS] MHUHEpanoB: JlaGopaTOpHBIH TPAKTHUKYM IS
cTyneHToB crnennaabHocT 130405 «OboraiieHre moie3HblX HCKOMaeMbIX) JHEBHOW U 3a0YHOU
dopmel o0yuenust. — Marautoropck: 'OV BITO «MI'TY um. .. HocoBay, 2009 - 41 c.

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

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

https://e.lanbook.com/book/93632 3unb0epUIMUAT, MIT. Kowmmekcuoe
UCIIOJIb30BAHUE MUHEPAIbHBIX PEeCypcoB : yueOHUK : B 2 kuurax / M.I'. 3unpbepmmunr, B.A.
HcaeB. — MockBa : MHUCHUC, [6. r.]. — Kunura 1 — 2016. — 346 c. — ISBN

978-5-87623-947-1.

https://e.lanbook.com/book/111337 Asnmoxun, B.M. OcHOBBEI oOoramieHusi MOJE3HBIX
UCKOMaeMbIX | yueOHHK : B 2 ToMmax / B.M. ABnoxun. — 4-¢ u3n., crep. — Mocksa : ['opHas
KHHUTA, [0. T.]. — Tom 2 : TexHomoruu oboraiieHus moie3Hsix uckonaempix — 2017. — 312 ¢c. —
ISBN 978-5-98672-465-2.

https://e.lanbook.com/book/129076  Sxuenko, I.A. @®wuszuka TOPHBIX MOPO/.
[110THOCTHBIE CBOICTBA TOPHBIX TIOPOJI M (PaKTOPHI, UX ONpeestoNue | yaeOnoe mocodue / I'.A.
SInuenko. — Mocksa : MUCHC, 2019. — 142 ¢. — ISBN 978-5-906953-86-5.

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

IIporpammHoe o0ecnieuenune

Haumenosanwne [10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip cB000THO pacrpoctpansemoe [10 0EeCCPOUIHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika

Nudopmannonnas cucremMa - EnnHoe OKHO JocTyma K URL: http://window.edu.ru/
HH(OPMAIIMOHHELIM PECYPCaM
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Harmmonanbuasa

(PUHII)

nH(GOpPMallMOHHO-aHAIUTUYECKAast URL:

cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS

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

ITouckoBas
Scholar)

CHCTEMA

Axanemus  Google

(Google

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

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuaabHO-TEXHHUECKOE 00eCTieYeHre TUCIIUTUTHHBI BKITFOYACT:

MarepuanbHO-TEXHUYECKOE 00ECIICYCHUE TUCITUTIIINHBI BKITFOYACT:

Tun u HazBanue ayautopun OCHalICHUE ayIUTOPUI

Jleknmonnast ayautopuss MylbTUMEIUITHBIE
npeCcTaBiIeHUs yaeOHOH nHpopManuu

JlabopaTtopuu 1. JIpoObuiibHO-U3MENbYUTETFHOE 000PYI0BaHNE.

2. I3mepuTenbHbIE MHCTPYMEHTHI.
3. [Ipubops! 1115 onpenenenus kpenoctu MuHepanbHoro cbipbs (ITOK, npeccsr).
4. CymmnpHble mKadbl, MyQeabHbIe TEYH.
5. Xumuyeckas mocyna.

6. MuKpOCKOIIBI

Cpe€acrBa XpaHCHUA,

nepeaauyn M

Kommnbroteprbiit kinacc [lepcoHanbHbie KoMibioTepsl ¢ maketom MSOffice, Beixomom B

WHTepHET W C JOCTYIIOM B DJIJEKTPOHHYIO HH(DOPMAIHMOHHO-00pa30BaTEIIBHYIO

YHUBCPCUTECTA

cpeny

AynuTopuu JUIsl CaMOCTOSATEIHHOW PabOThI: KOMITBIOTEPHBIC KIJIACCHI, YATAIBHBIC 3aJIbI
oubmmorexku Ilepconansubie kommbioTepsl ¢ maketom MSOffice, Beixomom B HMHTEpHET M ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA

Ilomenienue

A XpaHCHHA H HpO(i)I/IJ'IaKTI/I‘leCKOl"O O6CJ'Iy}KI/IBaHI/I$I yqe6Hor0

ob0opynoBanus CTemuiaxku Ui XpaHEeHUsl y4eOHO-HATISAHBIX TOCOOUN U y4eOHO-METOANYECKOMN

JOKYMCHTAIUH.

[Tpunoxxenue 1

6. YueOHO-MeTOANYEeCKHE 00ecTIeYeHNEe CAMOCTOSITeIbHON PadoThl CTYICHTOB

OHGHO‘IHBIG CpeacTBa IJid TCKYHUICT'O KOHTPOJIA YCIICBACMOCTH, HpOMe)KYTOqHOﬁ aTTeCTaluu 110
uToraM OCBOCHUA JUCHUITIINHBI.

. Konnuec
Paznen (Tema) Bun camocTositenpHOM
TBO @OpMBI KOHTPOJIA
JUCLIUTIINHEI paboThI
4acoB
1. Pazpen.«Munepa | M3ydyeHue J1eKIIMOHHOTO 4 YcTHBIN onpoc.
JIBI MaTepuaia, oAroToBKa K TectupoBanue.
MPOMBIIUIEHHBIX | TECTUPOBAHMIO 110 Pa3eiy.
MecTtopoxkaeHuii | Iloaroroska k 3ammure 3amura
U uXx ¢usznueckue | sabopaTopHoil paboThl Ne 1. nabopaTtopHoit
CBOWCTBa» pabotsr Ne 1.
HToro mo pazneny 3
2. Paznen«BemectB | M3ydyeHue NTEKIIMOHHOTO 4 YcTHBIN onpoc.
€HHBI COCTaB U | MaTepuaia, MoJAroTOBKa K TectupoBanue.
¢duznueckue TECTUPOBAHUIO 110 pa3eiy.
CBOICTBA Pemienne qomanHux 3amaq [IpoBepka penieHus
MHUHEPATIOBY 1o teMe «M3yuenue JOMalTHUX 3a]1a4.



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

BEIIIECTBEHHOI'O COCTABA
MUHEPAIILHOTO CHIPHSI». 3amura
[ToaroToBka Kk 3amure 1a00paTOpHBIX paboT
nabopaTopHbIx padot No 2.3, No 23,
Hroro no pasneny 3
3. Paznen «®usnueckue | M3ydeHue JIeKIIMOHHOTO 4 YcTHBII onpoc.
CBOWCTBA IOJIE3HBIX MmarepHaia, HoJroToBKa K TectupoBanue.
HCKOTIaEMBIX» YCTHOMY OIIPOCY U
TECTUPOBAHUIO TI0 Pa3eiy.
Pemenne nomamnux 3aznady rno IIpoBepka pereHus
teme «O0paboTka JIOMAIHUX 3a7a4.
pE3yJIbTaTOB
I'PaBUTALMOHHOTO aHAJIN3A».
[TonroroBka k 3amure 3amura
nabopaTopHBIX paboT Ne 4, 5, J1a00paTOPHBIX padoT
6. Ned, 5, 6.
HTroro no pazneny 3
4. Paznen «MeTojibl N3yuyenune neKInOHHOTO TectupoBanue.
UCCIIEI0BaHMS Mmarepuaa, oJroToBka K
(du3nIeCKUX CBOICTB YCTHOMY OIIPOCY U
MHUHEpaJIOB, IOPOJ U TECTUPOBAHUIO TI0 Pa3Jeiy.
pya» Pemenne nomamnux 3azxady rno IIpoBepka peueHus
teme «Onpenenenue JOMAIlIHUX 3ajiay.
JpOOMMOCTH TOPHBIX OO
[ToaroToBka Kk 3amure 3ammra
naboparopHbIx padboT Ne 7, 8, 1abopaTopHbIX padboT
9. Ne7,8,9.
HToro no pazneny 6
HToro no kypey 18 3ader

IIpumepHBbIii nepedyeHb 3a1a4

3anava 1 M3yueHune BEIECTBEHHOTO COCTaBa MUHEPAIBHOTO ChIPbS

[{enbto pa®oTHI SIBIISIETCA O3HAKOMIIEHUE CTYIEHTOB C XUMUYECKUM COCTaBOM MPUPOTHBIX
MHUHEpaJIOB U METOAMKOMN MepecueTa XMMUYECKOTo U (pa30BOro coctaBa Ha MUHEPAJIbHBIMH.

3amaua 2 O6paboTKa pe3yabTaTOB IPAHYIOMETPUUYECKOTO aHATTU3a
Paccunrtars rpanyoMeTpHUeCKUii COCTaB Pyl U pacipeielieHne IIEHHOT0 KOMIIOHEHTA 10
KJlaccaM KPYITHOCTH.

3amaua 3 O6paboTKa pe3yabTaTOB IPABUTAIMOHHOTO aHAIN3a
Paccuntare  pe3ynbTaThl TPaBUTAIIMOHHOTO  aHATU3a
pacripesieieHueM [IEHHOTO KOMITOHEHTA I10 KJIacCaM KPYITHOCTH

MHHCPAJIBHOT'O ChIpbA C

3amaua 4 O6paboTKa pe3yJbTaTOB MAarHUTHOTO aHAIN3a
Paccunrarh pe3ynbTaThl MAarHUTHOTO aHAllM3a MUHEPAIBLHOTO CHIPhsSl C paclpeaelieHueM
[IEHHOTO0 KOMITOHEHTA TT0 KJIacCaM KPYITHOCTH.






[Tpunoxenue 2

7. OneHo4YHbIE CPEACTBA /IJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU
a) [lnannpyemble pe3yabTaThbl 00yUeHHsI U OlIEHOYHbIE CPEICTBA /IS IPOBEeHNsI MPOMEKYTOYHOM ATTeCTAlluM:

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 u 3aaHMi A1 MOATOTOBKH K 324€TYy:
[IpupoaHbIe TUIIBI PYI.
TexHonOrnuecKue TUIBI PyA.
Tekcrypa pynsl.
CrpykTypa pynsbl.
XuMudeckuil (pazoBblii aHAIN3.
OtHocurenbHas TBepAocTs MuHepaios. [llkana Mooca.
IIpumepbI TeCTOBBIX BONPOCOB
Ilosie3HO€ UCKOMAaeMOe 3TO..
a) TPUPOJHBIE MUHEpAJIbHBIE 00pa30BaHUs B 3€MHOI KOpe HEOPTaHNYECKOTO U OPraHHUYECKOT0
MIPOUCXOXKACHUS, XUMHUECKUI cOCTaB U (PU3MUECKUE CBOMCTBA KOTOPHIX MO3BOJISIFOT UCHOIb30BATh UX B
cdepe MaTepuaIbHOrO MPOU3BOJICTBA Ha 0Jaro obIiecTBa B €CTECTBEHHOM WM ITepepadOTaHHOM BU/IE.
0) CIOXXHBIM KOMIUIEKC pa3IMYHBIX MUHEPAJIOB, U3 KOTOPBIX XOTs ObI OJHO SIBJISIETCS MOJIE3HBIM.
B) JIOKQJIbHOE CKOILJICHHUE T0JIE3HOr0 HCKOIAaeMOT'0 B 36MHOM KOpe.
T') BCE BBIIIIE IEPEUUCIICHHOE.
IIpumepHbIe 3a1a4u:
[lepecuntaTh XUMHUYECKHUH U (pa30BBII COCTaB HA MUHEPATIbHBII.
HcxonHnie maHHBIE

MuHepanbpHblli cOCTaB (3JIEMEHTAPHBII COCTAB):

1. Marnerut Fe;0y4; (Fe = 72,3 %, Fe?* = 24,1 %, Fe** = 48,2 %, FeO = 31.0 %, Fe,03 = 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 nenbHas MOBEPXHOCTb.

CaMOCTOATCIIbHBIX TEM

DIIOTUPYEMOCTB.

PackpbIiBaeMOCTb py/IbI.

[TnoTHOCTH MUHEpaIOB. METOBI ONpeeIeH s IIIOTHOCTH.
OmnpeneneHne U3MeIbYaEMOCTH PYI.

AbpazuBHOCTb pya. Onpenenenue abpa3suBHOCTH PYA.

Noakown




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

8.
9.

10.
11.

12.
13.
14.
15.

16.
17.

Kpenocts nopoa. Onpenenenne KpenocTu Nopo.

VYKaxxure npesenbHble HHTEPBalbl U3MEHEHUs K03 UIMEHTa KPEIIOCTH MOPOI.

B 4eM 3akito4aeTcs CyImHOCTh METO/1a OnpeieieHust K03 uIuenTa Kpernocru?

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

B uem 3akimouaercs pusnueckuii cMpica koaduirenta kpenoctu 1no IIporonpsikoHoBY?
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 KPEIIOCTH FOPHBIX MOpoJ B 1kane 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 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 | =83 = 133 = |33 =33 = |83
¢ | £ 8= 2164 £ 184 £ |84 £ |g=
§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.

MukpocKkonuyecKuii MUHEpaIOrH4ecKUi aHaau3 ¢ aBTOMaTHUYECKUM aHAIM30M U300paKeHUH.
Pentrenorpaguyeckuil KOTU4ECTBEHHbIHN (pa30BbIi aHATH3.

PeHTreHOCTpYKTYpHBIN aHAIH3.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

7. JI*OMMHECLIEHTHBIN aHAIN3.
IIpuMepsbl TeCTOBBIX BONPOCOB
1. Kakue 13 HUKENEepEeYHCICHHBIX METOI0OB OTHOCATCS K HEPa3pyLIAOIIUM METO/1aM 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, POSBIISFOIIUECS TP HATPY3Kax, MPEBBIIIAIONINX PEAe YIPYTOCTH TOPOIBI, TOCIIe
CHSTHS, KOTOPBIX IOPO/Ia yXKe He MOJHOCThIO 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 BO3JICHCTBUSX 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 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] NMPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeld W KPUTEPHH
OLICHUBAHMUS:

[TpomMexyTouHas arrecTanus Mo JUCUUIUIMHE «PU3NUYECKUE METO/bI U3YUEHMS [10JIE3HbBIX
MCKOIIAEMBIX» BKIIIOYAET TEOPETUUYECKUE BOMPOCHI, MO3BOJISIIOLIME OLUEHUTh YPOBEHb YCBOCHUS
00y4aromuMuUCs 3HAHUH, U MPAKTHUECKUE 33aJaHUs, BBIABISIONINE CTEIIEHb C(HOPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOIUTCS B hopMe 3a4era.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Gopme.

Iloka3aTesin M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OLIEHKY «OTJHYHO» (5 06a/ioB) — 00yyaronuiicss JeMOHCTPUPYET BBHICOKUN YPOBEHB
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeT
3HAHUSMU, YMEHUSIMH, IPUMEHSIET UX B CUTYallUsIX OBBILIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEAHHIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX ONEpallusiX, IEPEeHOCce
3HaHUI 1 YMEHUW HAa HOBbIE, HECTAHIAPTHBIE CUTYALIUH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiicss JIEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISAETCS OTCYTCTBME OTAEIbHBIX 3HAaHUM, YMEHHUI, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHHUS TpU ONEPUPOBAHMM 3HAHUSMH U
YMEHMSIMU NIPU X [IEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oaiyia) — 00y4yarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKHA, HE MOXET
MOKa3aTh UHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPUTEJNbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HHPOpPMALlMM, HE MOXKET II0Ka3aTb
MHTEJJIEKTyaJIbHbI€ HAaBBIKU PELICHUS MPOCTHIX 3aa4.



