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1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

LlensiMu OCBOEHUS JUCHUIUTMHBL «MeTO bl HcCieI0BaHus IpoueccoB U 00bexToB OM/]»
ABIIAIOTCS: PAa3BUTHE Y AaCMHUPAHTOB JIMYHOCTHBIX KadyecTB, a Takke (opMHpOBaHHE
obienpogeccuoHaNbHBIX ¥ TPO(ECcCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBUU C TPEOOBAHUSIMHU
@®I'OC BO no nanpasnenuto moarotoBku 22.06.01 TexHomorum MaTepraos.

2 MecTo TucuMJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil POrpaMMbl

Juciuniinaa MeToael  MccneoBaHus mporeccoB U o0bektoB OMJ] Bxoaut B
BapHaTUBHYIO YacTh y4eOHOT0 M1aHa 00pa30BaTeIbHON TPOrpPaMMBbl.

Jis  w3ydeHus  AWCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHS,  BIIAQJCHUSN),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

Mertononorus 1 UH(GOPMAIIMOHHBIE TEXHOJOTHH B HAYYHBIX UCCIIEIOBAHUAX

TexHomoruu Npou3BoOACTBAa U 00PaOOTKU MaTEPUAIIOB B METAJLTYPI U

Hayuno-uccnenoBarenbckas AedaTenbHOCTb U moaroroska HKP

3HaHus (YMEHUs, BIAJICHUs), TIOJTYYCHHBIE MPU U3YYCHUU JAAHHOW JUCHUUIUIMHBI OyIyT
HEOOXOAUMBI 111 U3YUEHUS] TUCHUTUINH/TIPAKTHK:

Crenucuuminga

IIpoexTpoBaHNe MHHOBALMOHHBIX TEXHOJIOTUH B ITporieccax OM /]

OHeprodPpeKkTuBHBIE W  MarepuagocOeperarommye TEXHOJIOTUH  TEePCIIEKTUBHBIX
npoueccoB OM/]

3 Komnerenuun odyuarwmierocsi, popMupyembie B pe3yabTaTe 0CBOCHHS

AUCHUILUIMHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yJIbTAThl 00yYeHH s

B pe3ynbraTe 0cBOEHUS AMCHUILIMHBI (MOYJs1) «MeToibl UCcCIeA0BaHUs MTPOLIECCOB U
00bexToB OM/» 00yuaromuiics 10keH 001a1aTh CIEAYIOIIUMU KOMIETEHIIUSIMHU:

CtpyKTypHBIiI [TImanupyemple pe3yabTaThl 00ydeHUs
AIIEMEHT
KOMIIETEHIINH
OIIK-6 Hay4YHO-UCCIIE0BATEIbCKAS EATETbHOCTD: CIOCOOHOCTBIO 1 TOTOBHOCTBIO

BBITIOJIHATD PACUCTHO-TCOPECTUYCCKUC U SKCIICPUMCHTAJIBHBIC UCCIICIOBAaHNA B KaUCCTBEC
BCAYHICTO UCITOJTHUTEIA C MPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHI

3HaTh AHATUTUICCKUE, SKCIIEPUMECHTAIIbHBIC, BEIYUCITHTEIBLHBIC METOTBI
WCCIIeIOBaHUS MPOIIECCOB U 00HEKTOB 00paOOTKH METAIIIOB IaBIICHUEM

YMmeTh BBITIOJTHATH UCCIIEI0BAHUS METAJUTYPTHYECKUX IPOIECCOB, 000PYI0BAHUS U
MeTayuionpoaykiuuu B oomacta OM/I, B TOM 4nciie ¢ MpUMEHEHHEM METOIOB
MaTEMaTHYECKOI0 MO-IEJIMPOBAHUS

BJIa,Z[eTI: MPOBCACHUA TCOPCTUUCCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJIe,Z[OBaHI/Iﬁ
nponeccoB OM/] B kauecTBe BEYyIIETO UCTIOIHUTEIISI C TPUMEHEHUEM
KOMIIBIOTCPHBIX TEXHOJIOTUH

OIIK-9 CIOCOOHOCTBIO U TOTOBHOCTBIO pa3padaThIBaTh TEXHUYECKUE 3aJaHUS U
IpOrpaMMBbl IPOBEJCHUS PACUETHO-TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX PadoT

3HaTh MpaBUjIa COCTABJICHUS TEXHUUYECKOTO 3aJaHus M IPOrpaMMbl TPOBEACHUS
PaCUYETHO-TEOPETHUECKUX U IKCTIEPUMEHTANIBHBIX paboT B OM/]

YmMmerb pa3pabaTbIBaTh TEXHUYECKHE 3a/laHUsI U TIPOTPaAMMbI TPOBEICHUS
PacYETHO-TEOPETHUECKUX U IKCTIEPUMEHTAIBHBIX paboT B OM/]

Braners Y4acTHsI B Ka4€CTBE UCIIOIHUTEINS pu npoBeaeHnu HP

OIIK-10 CITOCOOHOCTBIO BBIOMPATh MPUOOPHI, JATYMKH U 000PYA0BAHUE JJISI IPOBEIACHUS

OKCIICPUMCHTOB U PCrUCTpallvi UX PC3YJIbTATOB




3HaTh OCHOBHBIE COBPEMEHHBIE TUIIBI IPUOOPOB, JATYNKOB U 00OPY10BaHUS,
npumensiemble B OM/] npu npoBeeHNN SKCIEPUMEHTOB U PETUCTPALIMU UX
pE3yabTaTOB

YmeTs BBIOMPATh HOBEHIITNE TPUOOPHI, JATYUKU B 000PYJOBAHUE, IJIsI TIPOBEICHUS
HKCIIEPUMEHTOB U PETUCTPAIIMU HX Pe3ynbTaToB (B mpoueccax OM/)

Bnaners MIPOBEJICHUS] HAYYHO-UCCIIEIOBATENIbCKUX padOT ¢ MPUMEHEHUEM
COBPEMEHHBIX MPUOOPOB, TATYUKOB U 00OPYOBAHUS, JUISI TPOBEACHUS
AKCTICPUMEHTOB M PETUCTPAIMH UX Pe3yabTaToB (B mporeccax OM/I)

OIIK-12 CIOCOOHOCTBIO U TOTOBHOCTBIO YYaCTBOBATh B IPOBEACHUN TEXHOJIOTHYECKUX

9KCIIEPUMEHTOB, OCYILECTBISTh TEXHOJOTUYECKUN KOHTPOJIb IIPU ITPOU3BOJCTBE MaTEpUaIoOB U

U3 EIINN

3HaTh MIOHSITHS U ITPABHJIA CBA3AHHBIE C IPOBEIEHUEM TEXHOJIOTUUECKUX
9KCIIEPUMEHTOB

YmeTs OCYILIECTBIIATh TEXHOJOTUYECKUI KOHTPOJIb IIPU IPOU3BOICTBE MAaTEPUAJIOB
1 u3nenui B npoueccax OM/]

Bnanets IIPOBEJICHUS TEXHOJIIOTMUECKUX IKCIIEPUMEHTOB U UCCIIEJOBAaHUM

MPOLECCOB, ArPEraToOB U MPOAYKIUHU JJIsl KX COBEPIICHCTBOBAHMS

[TK-2 criocoOHOCTh ¥ TOTOBHOCTH MCCIIEIOBATh CTPYKTYPY, MEXaHHUECKUE, (PU3UUECKUE U
Jpyrue CBOIMCTBAa METAJUIOB B Ipolleccax IIacTUYecKoi neopmanuu

3HaTh OCHOBHBIE OTPEICICHHS U KIACCUPHUKAIIUI0 MEXaHUUECKUX, (PU3NIECKUX U
JPYTrUX CBOWCTB METAJUIOB B MPOIECCaX IIACTUYECKOH e opMauu

YmeTn MIPOBOJIUTH MeTaJUIOrpaduuecKre UCCiIeJOBaHus, ONPEAesTh OCHOBHbIE
MOKa3aTeIu CTPYKTYpPhl METAJUIOB B IpoIeccax IUIaCTUYECKON JedopMauu

Bnanets HCCIIEI0OBAaHUS MUKPO U MAaKPOCTPYKTYpPbl METAJUIOB U OIIPEIEICHMUS

MEXaHHYECKHUX U (PU3MYECKUX U JPYTHX CBOMCTB METAJUIOB B POLIECCax
IUTACTUYECKOM JeopManuu




4. CTpyKTYypa, 00bEM M cofepKaHue JUCHUILINHBI (MOLYJ151)
OO0mass TpyAO0eMKOCTh AUCIMILIUHBI COCTABISAET 2 3a4ETHBIX €IUHHI] /2 aKaja. 4acoB, B TOM

YHUCJIC!

— KOHTaKTHas pabota — 36 akaJ. 4acoB:

— aynuTopHas — 36 akaJl. 9acos;

— BHeayauTopHas — 0 akaj. 4acoB

— caMocTosATeIbHas paboTa — 36 akaj. 9acoB;

CDopMa aTTeCTallMU - 3a4€T C OLICHKOM

AynuTopHast g
o | XOHTaKTHAS pabora E = dopMa TEKYILLETo
= s X Bn KOHTPOJIA
Paszpen/ Tema 3 (B axaz. vacax) £ B A . p Kon
g % G| CaMOCTOSITENBHOM | yCIIeBaeMOCTH H
JICIUTUTAHBI 3 2 = . | xommeTeHMK
S S & paboThI TIPOMEKYTOYHOM
71ab. | mpakT. | £ & aTTecTa
Jlek. Z2 LUK
3aH. 3aH. | &
1.1
11 eIIH, 3a7a4H,
1 A IToBTOpEHME
3HAUCHHE Pe3yIBTaTOB HPOHACHHOTO
HCCIIeIOBaHUN I\I/)[aTe aa OIIK-6,
HaIpsHKEHHOTO u P > KounTtponsnas OIIK-9,
2 2 4 | camocrosTensHOE
ne(OpPMUPOBAHHOTO HBVICHIE pabora OIIK-10,
cocrosiaust (HIC) metasmna e OIIK-12, TIK-2
Marepuaa 1no
JUIL  COBEPLICHCTBOBAHUS
TeMe JIEKIHH
MporeccoB U 00BEKTOB
1.2 O030p aHATUTHYECKUX
P IToaroroska OI1K-6,
(TEOpPETHYECKHUX) METO/IOB
UCCIIEOBaHUS  IIPOLIECCOB 2 2/21 6 Mareprana, Pedepar OIIK-9,
MACTHICCKO oopmiieHue u OIIK-10,
3amuTa pedepara OIIK-12, TIK-2
nedopMaIuy MeTaIoB
IToBTOpEHue
1. TIPOHICHHOT
31(30116 I/IMeHTaJ'ILHI)IXO630p I\I/)[;)T: ena;ao OIK-6,
P P ’ [TpomexyTOoUYHBII OIIK-9,
METOJIOB HCCIICIOBAaHUSI 2 2121 4 | caMOCTOSTENIbHOE
MIPOLIECCOB  TUIACTUYECKOM U3ydeHHe saaer OIK-10,
pon v OTK-12, TIK-2
nedopMarui MeTaIoB Marepuana mno
3 TeMe JIEKIHU
IToBTOpenue
14 00630 OWIEHHOTO
BBIYMCIUTEIBHBIX METO, OI};, Hﬁafg ::nar OIIK-6,
aHanM3a po ecima 2 221 4 CaMOCTOIleeJ'Ib’HOC Tpomexcyrounsiit OIIK-9,
MJIACTUYECKOU Pt H3Yy4YEHUE 3anet OTIK-10,
i OI1K-12, [IK-2
nedopMaIuy MeTaIoB Marepuaa mno
TeMe JICKITHU
15 00630
p IMoaroToBka OIIK-6,
KOMOWHHPOBAHHBIX
METOJIOB HCCIICIOBAHUS 2 2 6 Marepuana, Pedepar OTIK-3,
MIPOLIECCOB  MJIACTUYECKON ohopmeHue P OTIK-10,
por 3amuTa pedepara OIIK-12, TIK-2
JeopMaIui METaIIOB
IToBTOpEeHUe
1.6 Ilpubopsl, maT4vKd U >Top
MIPOHIEHHOTO
obopynoBaHue JUTSt OIIK-6,
Mmarepuana,
MIPOBENEHUS Konrponbnas OIIK-9,
2 2 4 | camocrosiTenbHOE
9KCIIEPUMEHTOB u HBVACHIC pabora OIIK-10,
perucTpanuu X v OIIK-12, ITK-2
Marepuaa rno
pe3yIbTaTOB
TeMe JICKITHU




. IToBTOpEHue
1.7 TexHonornyeckuit DOHICHHONO
9KCHEPUMEHT, poua OIIK-6,
. Marepuana, .
TEXHOJOTUIECKHA [IpomexyrounbIit OIIK-9,
2 2 4 | camocrosTenbHOE
KOHTPOJIb npu HBVICHIE 3aueT OIIK-10,
MPOU3BOJICTBE MATEPHUAIOB e OIIK-12, TIK-2
N Marepuana o
U U3JICIHi
TeMe JIeKIHU
1.8 CoBpeMeHHbBIC METOIBI
WCCIIC/IOBAaHUS CTPYKTYPHI, IToxroroska OIIK-6,
MEXaHUYECKUX, MaTepuana, OIIK-9,
¢u3HYecKHX M JPYTUX 4 4an 4 oopmIIeHNE H Pegepar OIIK-10,
CBOMCTB  METaJUIOB B 3ammuTa pedepara OIIK-12, TIK-2
mpoleccax  IUIACTHIECKON
Hroro 1o pazneny 18 18/1011| 36
Uroro 3a cemectp 18 18/101U| 36 320
OIIK-6,0I1K-
. [9,0IIK-
WTOro mo TUCHHUILTHHE 18 18/1011| 36 3a4€T C OUEHKOH |, 0.0TIK-
12 I1K-2

5 O0pa3oBareIbHbIE TEXHOJOTHH

Juis  peanuzanmMuM  OpPeAYCMOTPEHHBIX BHJOB y4eOHOM paboThl B  KadecTBe
00pa3oBaTENbHBIX TEXHOJOTWII B MpPENOJAaBaHUM JUCHUIUIMHBL «MeTonbl HCCIeT0BaHUH
nporeccoB U 00bekToB OM/1» NCHIONB3YIOTCA TPATUIIMOHHAS U MOTYJIBHO - KOMIIETEHTHOCTHAS
TEXHOJIOTUM C HCHONB30BAHUEM MYJIBTUMEIUHHOTO 00OpyIOBaHHS M COBPEMEHHOTO
IPOrpaMMHOTI0 0OecIieueH s, B TOM YHCJIE ¢ UCIONb30BaHueM MHTepHEeT-pecypcoB.

[Ipn mpoBeneHUH NMPAKTUYECKUX PabOT MpEAIoaraeTcsi MCIOIb30BaHUE TEXHOJOTHUU
MOJIyJABHOTO OOy4YeHHMsS M KOJUIGKTUBHOTO B3auMooOyudeHHs (mapHas paboTa Tpex BHUJIOB:
cTaTHyecKas 1mapa, AMHaMHYecKas rapa, BapualnoHHas mapa).

CamocrosTenpHas padoTa CTYyJCHTOB HalpaBlieHa Ha MPOPAOOTKY TEM, OTBEJCHHBIX Ha
CaMOCTOSITEIIFHOE M3YYeHHE, Ha IOATOTOBKY K BBIIIOJHEHUIO U 3aIIUTE MPAKTHUECKUX padoT, Ha
MOJITOTOBKY W BBINOJHEHUE pedepaTa, MOATOTOBKY K KOHTPOJBHOH paboTe W HMTOrOBOM
aTTECTaIH.

B Xoae 3aHATHH npeanojaracTcsa UCIoJb30BaHUC KOMIUICKCA MHHOBAIMOHHBIX METOIOB
MHTEPAKTHBHOTO O0YUEHHS CTYICHTOB, BKIIFOYAIOIIETO B CEOsI:

- co3gaHue TNpPOOJEMHBIX CHUTYyallMid C MOKa3aTeNbHBIM pEIICHHEM IPOOIEMBI
IpernoiaBaTeNeM;

- CaMOCTOSTEJIbHYIO IIOMCKOBYIO JESTEJIbHOCTh B PELICHUH Y4YEOHBIX MpoOJeM,
HAaIpaBJsIeMYIO IIPETIoIaBaTeNIeM;

- CAMOCTOSITETIBHOE PeIlIeHHE MTPOOIEM CTYACHTaMHU [10]] KOHTPOJIEM IIPETIo1aBaTeIs.

6 YueOHo-MeTOoANYEeCKOe 00ecneueHre CAaMOCTOSITe/ILHOI PadoThI 00yYalouIuXxcst
[IpencrasieHo B mpusaoxeHuu 1.

7 OueHoYHbIe cpeIcTBA VISl IPOBEAEHUs MIPOMEKYTOUHOM aTTecTAluu
[IpencraBieHb! B IPUIOKEHUH 2.

8 YueOHo-MeTOAHYECKOEe H HH(POPMALIMOHHOE 00ecTieueHue TUCIIUIITTHHBI (MOTYJIsl)
a) OcHOBHas JIMTEpPATYypa:



1. KonroxoB, B. KO. Meroapl uccinenoBaHus MaTepHajoB M IPOLECCOB : yuyeOHOe
nocobue s By30B / B. 10. Kontoxos, U. A. I'oronamaze, 3. B. Mypra. — 2-¢ u3J., ucmp. u J0I1I.
— Mocksa : MznatensctBo FOpaiit, 2019. — 226 c. — (YuuBepcurersl Poccumn). — ISBN
978-5-534-05475-0. Texct : osnekrponnsrii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/439014 (nata o6pamenus: 18.11.2019).

2. T'epacumoBa, A.A. MareMaTndecKue METOAbl B HHKHHUPHHIE METaJUTypPTrHIeCKOro
00opyI0BaHUs U TEXHOJIOTUH : ydeOHoe mocooue / A.A. I'epacumoBa. — Mocksa : MUCHC,
2017. — 82 vc. ISBN 978-5-906846-89-1. Texkct : onekTpoHHbii //
DNeKTPOHHO-OMOIMOTeYHAS cucrema «Jlauby» : [caliT]. — URL:
https://e.lanbook.com/book/108082 (mara o6-pamenus: 18.11.2019). — Pexum mocTyma: s
aBTOPU3. [TOJIB30BATEIICH.

0) /lonoJIHUTeILHAS JINTEpPATYypa:

1. bamma, O.M. DxkcrnepuMeHTalbHBIE METOIBl HCCIECIOBAHHUS B TEXHOJIOTHH
ManMHOCTpoeHus | yueoHoe nocodue / O.M. bamna. — Cankr-IletepOypr : Jlans, 2019. — 168
c.— ISBN 978-5-8114-3587-6. — TekcT : a5ieKTpOHHbI# // DIEKTpOHHO-0MOINOTE U HAs CUCTEMA
«JIanby : [caiit]. — URL: https://e.lanbook.com/book/118624 (nata o6pamienus: 18.11.2019). —
Pexxum moctyma: u1st aBTOpH3. TIOJIB30BaTENCH.

2. Kyuepse, b. B. MonenupoBanue mponeccoB M OOBEKTOB B METAJUTypTHUH.
MopenupoBaHie W ONTUMH3AIMS MPOIIECCOB JIUCTOBOM MpOKaTKU : yueOHoe mocooue / b. B.
Kyuepses, B. b. Kpaxr, I1. FO. Cokonos. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcer :
anexkTpoHHeld /[ JlaHb . DJJEeKTpOHHO-OMOnmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/116998 (mara obparuenus: 23.09.2020). — Pexxum moctyma: s
aBTOPU3. [TOJIB30BATEIICH.

3. Hlumko, B. b. IlpoextnpoBanue ¢GopMOM3MEHEHHUS MeTala TPH IMPOKATKE Ha
COPTOBBIX MPOKATHBIX cTaHax . MoHorpadus / B. B. Illumko, B. A. Tpycos, H. A. UnueneB. —
Mocksa : MUCHUC, 2012. — 434 c. — ISBN 978-5-87623-553-4. — Tekcr : 37eKTpOHHBIH //
Jlanb : anmexkTpoHHO-OMOMMoreunas cucrema. — URL: https://e.lanbook.com/book/117061 (mata
obparenus: 23.09.2020). — Pexxum pocTymna: 11 aBTOPU3. OJIb30BATEIICH.

4. JI3upsurypu, 2.JI. Mertonbl uccienoBaHUs XapaKTEpUCTHK U CBOMCTB METaslIOB :
HCCIICIOBAHUE METAJUIOB Ha PEHTTEHOBCKOM audpakromerpe « Judpeit » | yueonoe mocodue /
DJI. J3umsurypu, E.H. Cumopoa. — Mocksa : MUCUC, 2013. — 138 c. — Tekcr :
AJIEK-TPOHHBIA [/  DnexTpoHHO-OMOMMoTeynas cucrema «Jlamp» @ [caiit]. — URL:
https://e.lanbook.com/book/117117 (mara oOpamenus: 27.10.2019). — Pexum nmoctyma: amst
aBTOPH3. [TOJIB30BATEIEH.

5. MexaHnuecKre CBOWMCTBA METAJUIOB . CTAaTHMYECKUE HMCIBITAHUSA : ydeOHOoe mocooue /
B.C. 3onotopesckuii, B.K. IloptHoii, A.H. Cononun, A.C. IlpocBupskoB. — MockBa :
MU-CUC, 2013. — 116 c. — TekcT : 3eKTpOHHBIH // DIeKTpOHHO-OMOIHOTeYHasT CHCTeMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/117123 (nata obpamienus: 27.10.2019). —
PexxuM nocryna: 11 aBTOpU3. MOJIB30BATEIICH.

B) MeTonnuyeckue yKazaHus:

lampoB, M. H. Metoauka 3KCIIEpUMEHTANBHBIX HCCIIe0BaHuN: YueOHoe nocobdue /
Hlanpor M.H. - Bonrorpaa:Bonrorpanckas akanemusi rocyaapcTBeHHO# ciryx0br, 2017. - 112 c.:
ISBN. - Texkcr : snexrponnsrii. - URL: https://znanium.com/catalog/product/1007882 (mara
obpamienns: 08.10.2020). — Pesxum qocTyrma: 1mo MOAMKCKe.

r) [IporpammHoe odecneuenne u MHTepHeT-pecypenl:


https://urait.ru/bcode/439014
https://e.lanbook.com/book/108082
https://e.lanbook.com/book/118624
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/117061
https://e.lanbook.com/book/117117
https://e.lanbook.com/book/117123
https://znanium.com/catalog/product/1007882
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- TEXHUYECKMMH CPEACTBAMH OOYYEeHHs, CIYKAIlMMH JJsl TpeICTaBiIeHUs y4eOHOM
uHpOpManuu OOJBIIONH ayJUTOPHH: MYJIbTHMEIUWHBIMH CpEACTBA XPAHCHHS, TEpenaddl |
npeaCcTaBiIeHHs yueOHON nH(pOpMAaIIH;

- CIIEIMATM3UPOBAHHON MEOEIIBIO.

2. YuyeOHas ayquTopHs I IPOBEACHHS TPAKTHUECKHX 3aHATHI OCHAIICHA:

- TEXHUYECKHMH CPEACTBAMH OOYYCHHS, CIYKAIIMMH JIJIs TIPEJCTaBICHUS YIeOHOMH
uHbopManuy OOJBIION ayIUTOPHH: MYJIbTUMEIUWHBIMH CpPEACTBA XpaHEHHS, NEepenaddl u
npeAcTaBiIeHus yaeOHON nHpopMaIuu;

- CIICIIUATU3UPOBAHHON MEOEIBIO.

3. YueOHast ayauTopus ISl TPYNIOBBIX W HHIVBHIYaIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJIS M TPOMEKYTOYHOM aTTeCTalluK OCHAIIICHA:

- KOMITBIOTEPHO# TexHuKo# ¢ makerom MS Office, ¢ moakmoucHreM k cetn «HTEpHET
U C IOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENLHYIO CPETy YHHBEPCUTETA;

- CIICIUATM3UPOBAHHON MeOEIIBIO.

4. [lomenieHue 1151 CAMOCTOSATENBHOM PaOOTHI OCHAIIICHO:

- KOMITBIOTEPHO# TexHuKo# ¢ makerom MS Office, ¢ moakmoucHreM k cetu «HTEpHET
Y C IOCTYIIOM B DJICKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaATEILHYIO CPETy YHHBEPCUTETA;

- CIICIMATU3UPOBAHHON MEOECITBIO.

5. Tlomemienune s XpaHEHUsS M MPOYHUIAKTHIECKOTO OOCITYKUBAaHUS YIeOHOTO
000pyI0BaHUs OCHAIIEHO:

- CIICIATU3UPOBAHHON MEOETIBIO: CTeIUTaKaMHU JIJIsl XpaHEHHS Y4eOHOT0 000py/I0BaHHS;

-MHCTPYMEHTAMH JIJIsl PEMOHTa Y4eOHOTO 000pyIOBaHHUS;

- imKkadamu 111 XpaHeHHs yueOHO-METONIECKON TOKYMEHTAIIUN U MaTePUAJIOB.



[Tpunoxenue 1

6 Y4eOHO-MeTOAMYECKOE O0ecIIedeHHe CAMOCTOATEILHONH Pa0d0Thl ACIUPAHTOB

OueHoYHbIE CPEACTBA Ul TEKYLIErO0 KOHTPOJISI YCIIEBAEMOCTH.

KonrtponbHas pabota. OCHOBHBIE MOJI0KEHUSI MEXaHUKH TBEPAOTO AeHopMupyeMoro Tena.
Teopus nHanpsoxenuit. Jledbopmanuu. Teopust ynpyroctu. Teopus mactuanoctd. [InacTuaHOoCT
U pa3pylleHue.

Pedepar. BapuanuoHHbple MeTOIBI pacyeTa TEUEHHUS MeTasla U HSHEPrOCHIOBBIX
napametpoB mporeccoB OMJI. Metox Teopun (QyHKIMH KOMIUICKCHOTO IEPEMEHHOTO.
NuxenepHbie METOIbI pacueTa Aeopmariuii 1 ycunuil. MeTopl MEXaHUKH MOJI3Y4YeCTH B TEOPUU
00pabOTKM METaJUIOB JABJICHUEM.

[IpomexxyTouHbIi 3a4eT. TeH3omerpus u ee ucnoiap3oBanue B OMJ/l. I'eomerpuueckue
METOJIbl: METOJI MYapOBBIX I0JIOC, CJIOUCTbIE MOJIEIH, KOOPAMHATHBIE (JIE€IUTEIbHBIE) CETKH.
[lonsipu3alluOHHO-ONITUYECKUE  METOABI:  (poTOoympyrocts, monuMmepHas  (OTOPEOIOTHs,
KpHUCTaJIJIN4ecKast ¢doTopeoorus, ONITHYECKHU YyBCTBUTEJIHHBIC MOKPBITHUSA.
CTpyKTypHO-HACIIEICTBEHHBIE METObl: METOJ XPYNKUX (JIAKOBBIX) MOKPBITUN, H3MEpPEHUE
TBEPJIOCTH, €CTECTBEHHBIE METKH, peHTreHorpadpuueckuil. MHTEpdhEepomMeTprudecKkue MeETObI.
I'onorpadus.

[IpomexxyTouHbIN 3auer. Meroasl KoHeuHbIX 37eMeHTOB (MKD). MeTtonbl rpaHMyYHBIX
uHTerpaidbHbIX ypaBHeHuil (I'MY). Metoabl rpaHnuHbIX 31eMeHToB (MI'D): MeTo PUKTUBHBIX
Harpy3oK, METOJ] pa3pbIBHBIX CMEIICHUH, MPAMONU METO] TPAHUYHBIX HHTETPAJIOB.

Pedepat. Xpynkue moKpeITUsS ¥ U3MEPEHHE TBEPAOCTH. JIMHUM CKOJNBKEHUS U H3MEPEHUE
TBepAOCTH. ONTHYECKU-UYBCTBUTEIIbHBIE TTOKPBITUS M M3MEpeHne TBepAocTU. [ eoMmeTprudeckue
METOAbl M U3MEpeHUue TBEpAOCTH. [loNsApU3alMOHHO-ONTHUYECKUN METOA U HU3MEpPEHHE
nonepevHsIx Aepopmanuii. [lonspuzainoHHO-ONTHYECKUI METOT M KOOpIMHATHAs ceTka. Meron
Myap U ONTUYECKU-UYYBCTBUTEIbHBIE MOKPHITHSI.




[Ipunosxenue 2

7 OueHo4YHbIe cpeAcTBA /ISl MPOBeAeHUs MPOMEKYTOUHOI aTTecTalluu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHUs M OLlEHOYHbIE CPEACTBA /IUIsl IPOBeeHU

MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIit
JJIEMEHT

KOMIICTCHIINH

[TnanupyeMbie pe3yabTaThl
o0yucHHS

OrneHOYHBIE CpeCcTBa

OIIK-6 cnocOOHOCTBIO ¥ TOTOBHOCTBLIO BBIIOIHATH

B Ka4CCTBC BC/

PACYCTHO-TCOPCTUUCCKUEC U OKCIICPUMCHTAJIBHBIC NCCIICA0BAHUA

YIIETO UCIIOJIHUTEIIS C HPUMEHECHUEM KOMITBIOTCPHBIX TEXHOJIOTUHA

3HaTh

AHAIIMTHYECKHE,
9KCIIEPUMEHTAIBHBIE,
BBIYUCJIUTEIBbHBIC METO IbI
HCCIICI0BAHUS IPOIIECCOB U
00bEeKTOB 00pabOTKK METAILIOB
JaBIICHUEM

Ilepeyens TeopeTHYECKHX BOMPOCOB K 3a4eTy € OLEHKON
Bapuanuronnsie MeTobI.

Merton Teopun HYHKINH KOMITICKCHOTO ITIEPEMEHHOTO.
I'eomerpuueckre MeTobl.
[Monsapu3aMOHHO-ONTUYECKHE METOIBL.
CTpyKTypHO-HACIIEICTBEHHBIE METOIbI.
HuaTepdepomeTpraeckiue METOIHI.

. CoBpeMeHHOE COCTOSHHE YUCIICHHBIX METOJIOB
uccinenosanus HIC.

8. Merox koHeuHbIX pasHocTelr (MKP).

9. Mertoabl KOHEUHBIX 3eMeHToB (MKD).

10.Metobl rpaHUYHBIX UHTETPaTbHBIX ypaBHeHuit (ITNY).
11.Meroabl rpaHHYHBIX AeMeHTOB (MID)

NogakrowphE

YmeTsb BBITOJIHATh HCCIIEJOBAaHUS IIpakTHuyeckue 3a1aHus:
METALTYPIUIECKUX IIPOLECCOB, [lepeuncnuTe OCHOBHBIE MOJIOKEHHUS CYLIECTBYIOIINX METOJIOB
o0opynoBaHus U Y METOJMK OIpeaeieH s Ko3(PHUIMEeHTa KOHTAKTHOTO TPEHHUs
METAJUTOTIPOAYKITUH B 00IaCTH mpu OM/]
OM/, B ToM uucine ¢
IMPUMEHCHUEM METOI0B
MaTeMaTH4eCcKOTro
MOJIeIMPOBAHMUSI

Bnanets IIPOBEJICHUS TEOPETUYECKUX U 3ananus Ha pelleHne 3a1a4 U3 NPodeccHOHAILHOIN 00/1acTH
9KCTIEPUMEHTAIBHBIX ITpencTaBuTh pe3ynbTaThl UCCIECAOBAHNS BIMSHUSA TPEHHS HA

uccienoBanuit npoueccoB OM/I B
KAaueCTBE BEAYILEr0 HUCIIOIHUTENIS
C IPUMEHEHHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUI

CONIPOTUBJICHUE /:[e(bopMauI/m Ipu C)KATUU INIOCKUMU TIJIMTaMU

OIIK-9 cnocoOGHOCTBIO U TOTOBHOCTBIO Pa3padaThIBaTh TEXHUYECKHUE 3a1aHHS U TPOTPAMMBI ITPOBEICHUS

PACYETHO-TCOPCTUUCCKUX U SKCIIEPUMCHTAJIbHBIX pa60T

3HaTh MpaBUJIa COCTABIICHUS IlepeyeHn TeopeTHYECKHX BONPOCOB K 324eTY € OL[CHKON
TEXHU1ECKOTO 3a/laHusl U 1. CompoTuBiIeHNE METAIIIOB IUNIACTHYECKOH edhopManuu:
HPOrpaMMBI IIPOBCACHHUSA TIOHSTHS CONPOTHBIICHNUS, CTETICHN M CKOPOCTH JiepopManuu.
PpacICTHO-TCOPCTUIECKUX H 2. TlomstHe o TepMOMEXaHUYECKUX MapaMeTpax mporecca
OKCIICPUMEHTAIBHBIX PadoT B IUTaCTUYECKOW AeopMarvy. 3aBUCUMOCTH CONTPOTHBIICHHS
oM neopMaIK OT TePMOMEXaHUUIECKUX T1aPaMETPOB.
3. CompoTuBieHHE METAJUIOB IUIACTUYECKON JleopManny.
H3MmeHeHue CONPOTHBIICHHS Ae(hOpMAITK IPHU XOJIOAHOM
00pabOTKEe METAJUIOB JTaBICHUECM.
4. ComnpoTHBJIEHHE METAJUIOB IUTACTUYECKON ieopMariny.
W3MmeHeHne cOpoTHBIICHHUS OeQOpMAaLIUH TIPH TOPsTIei
00paboTKe METAJUIOB ABJICHUEM.
Ymers pa3pabaTbIBaTh TEXHUUECKHE IIpakTHYecKHue 3a1aHNUS:

3aJaHus ¥ TIPOrPaMMBI
MIPOBECHUS
PacYeTHO-TEOPETHUECKHX U
9KCTIEPUMEHTANIBHBIX paboT B
oM/

1. Tepeuncouth (hakTOpHI, BIHSIONINE HA COMPOTHBIICHHE
METaJUIOB TUIACTUYECKOH JlepopManyil B MOPSIKE yMEHBIICHUS
UX 3HAYMMOCTH.

2. TIIposectn CpaBHUTEJbHBIH aHanu3
UCCJIEZIOBAHMS COPOTHBIIEHUS JiepopMaru.

METOI0B

3. IlpuBegure npUMEpHl NPAKTHYECKOTO HCIIOJIb30BAHHS




CrpyKTypHBII

[Imanupyemble pe3yabTaThl

IJIEMEHT OIeHOYHEIC CpeCTBa
o0ydeHus
KOMIIETEHIIHH
DKCICPUMEHTAIBHBIX 3aBHUCHMOCTE COITPOTHBIICHUS
nedopmanun
Bnaners y4JacTHs B Ka4eCTBE HUCTIONHUTENS | 3ajaHus HA pellleHHe 3a/1a4 U3 NpodeccuoHaILHOI 00J1acTH

npu nposenennu HUP

Ananuz CYHIECTBYIOIIUX METOAUK OLI€HKH COITPOTUBIICHUSA

nedopmanuu

OIIK-10 cmoco
perucTpanuu u

X pe3yJIbTaTOB

OHOCTBIO BEIOMpATH MPHOOPHL, TaTYNKU U 000PYIOBaHUE TSI IPOBEACHHUS SKCTIEPUMEHTOB 1

3HaTh OCHOBHbBIC COBPEMEHHbIEC TUIIBI Ilepeyens TeopeTHYECKHX BOMPOCOB K 324€TY € OLEHKON
npuOOpPOB, NaTYUKOB U 1. Tenzometpus u ee ucnoibzoBanue B OM/I.
060py0BaHMsL, IPUMCHSACMBIC B 2. Tunsl natyukoB, npumMensiembie B OM/] nmpu npoBeneHun
OMJI npu nipoBeneHnu JKCIEPUMEHTOB U PETUCTPALIMU UX PE3YIbTAaTOB
SKCIEPUMEHTOB M PETUCTPAIIHN
HX PE3yJIbTaTOB

YmeTsb BbIOMpaTh HoBelilme npubopel, | lipakTuveckue 3agaHus:
JTATYNKA B 000pyIOBaHUE, VIS HazoBuTe 0CHOBHBIE TEXHUYECKHE XapaKTEPUCTHKH MTPHOOPOB,
MPOBEICHUS IKCIICPUMCHTOB U npumMeHsieMblx B OMJ] mpu HpoOBEACHUH AKCIEPHUMEHTOB H
PETUCTpaIH UX PE3yIbTaToOB (B | PETHCTPAaLNU UX PE3yIbTATOB.
nporneccax OM/J)

Bnanets IIPOBEICHUS 3agaHus Ha pelieHHe 32124 U3 NPogecCHOHATBLHON 00J1acTH

Hay4HO-HCCIICIOBATENbCKHX
paboT ¢ npUMEeHEeHHEM
COBPEMEHHBIX ITPUOOPOB,
JATYUKOB M 000PYIOBaHHMS, IS
MIPOBEJICHUS SKCIIEPUMEHTOB U
PErHCTpalMU UX Pe3yIbTATOB (B
npoueccax OMJI)

[IpencraBbTe pe3yabTaThl CBOUX COOCTBEHHBIX IKCIIEPUMEHTOB,
MPOBEACHHBIX B pamkax BeimosHeHns HKP ¢ mpumeneHumem
COBPEMEHHBIX IIPUOOPOB, JATIYNKOB U 000PYIOBAHHUS

OIIK-12 cnoco

OHOCTBIO ¥ TOTOBHOCTBLIO Y4aCTBOBATH B MIPOBEACHUU TEXHOJOTUYCCKUX SKCIICPUMCHTOB,

OCYIIECTBIIATh TEXHOJIOTUYECKAN KOHTPOJIb IPU MPOU3BOACTBE MaT€pPHAIOB U U3EINI
3HaTh MOHATHUSA U ITpaBuia cBsazaHHble ¢ | [lepeyeHb TeopeTHYeCKHX BONMPOCOB K 3a4eTy C OLICHKOI:
NPOBEJICHUCM TEXHOJIOTHICCKUX | 1. HkeHepHbIe METO bl pacyera aedopmanuii u ycuimi.
9KCIEPUMCHTOB 2. MetoJ XapakTepUCTHK.
3.HOCTaHOBKa U KOHCYHO-3JICMCHTHBIC TEXHOJIOTMU PCIICHUA
COBPEMEHHBIX 3a7ad.
4.KomOnHHMpOBaHHBIE METO/IbI UCCIICIOBAHUS
HaNpPsDKEHHO-Ie(hOPMHUPOBAHHOTO COCTOSTHHS
YMmers OCYILECTBIIATH TexHONOorndeckuii | IlpakTuyeckue 3aganus:
KOHTPOJIb TP NIPOU3BOJICTBE AHanu3 TeXHOJIOTUYECKOH JOKYMEHTAlUY, UCIIOIb3yeMO MpH
MaTepuasoB U U3JIEIUi B MIPOM3BOJICTBE MaTepUalioB 1 u3enuii B mpoueccax OM/JI, ¢
npoueccax OM/I LIeNBIO BBISIBJICHUS! Han0oJIee 3HAYMMBIX TEXHOJIOTHYECKUX
rapameTpoB, TpeOYIOIUX 0c000ro KOHTPOJIS
Buagers IIPOBEJICHUS TEXHOJIOTUYECKUX 3ananusd Ha pelleHne 3a1a4 U3 NpodeccHoHANBHOM 00/1acTH

IKCIIEPUMEHTOB U UCCIIEI0BAHHI
MPOIECCOB, arperaToB U
MPOILYKIUH IS KX
COBEPIIICHCTBOBAHUS

[pencraBbTe pe3yNbTaThl CBOMX COOCTBEHHBIX
TEXHOJIOTHYCCKUX IKCIIEPUMEHTOB M UCCIICIOBAHUI MPOIICCCOB
W / WM arperatoB W / WIM TPONYKIUH C MENbI0 HUX
COBEPIICHCTBOBAHUS, MPOBEICHHBIX B PaMKaX BEITIOJTHECHUS
HKP

[TK-2 criocoOHOCTb ¥ TOTOBHOCTh HCCIIEIOBATH CTPYKTYPY, MEXaHU4YecKue, U3HnuecKkre 1 Apyrue CBONCTBa

METaJIIOB B Ipolieccax IIacTU4ecKoil aedopmarn

3HaTh

OCHOBHBIE OTPEJICIICHUS 1
KJIacCU(UKAIIO MEXaHUICCKUX,
(U3HIECKHX M APYTHX CBOWUCTB
METAJLTIOB B MPOIECCcax
TUTACTHYECKOH JehopMarinm

IlepeueHb TeopeTHYECKHX BONPOCOB K 3a4eTy C OLEHKOM:

1. MexaHn4ecKue CBOMCTBA METAJIIOB U CILJIABOB,
omnpeeNnsieMble CTATHYECKUMHU METOIaMHU.

2. MexaHu4ecKHe CBOMCTBA METAJUIOB M CILIABOB,
onpeuenﬂeMme JUHAMHUYCCKUMU METOJaMU.

3. MexaHn4yecKHe CBOMCTBA METAIIJIOB U CIUIABOB,
omnpeensieMble IUKITMYECKUMU METOJaMHU.

4. OcHoBHbIE (M3MYECKUE CBOWCTBA METAJUNIOB M CILJIABOB!

TEIJIOBEIC CBOMCTBA MCTAJUIOB, IUUIOTHOCTL M TCPMHYCCKOC




CTpYKTYpHBIH
PYKTYP [Tnanupyembie pe3yabTaThl
3JIEMEHT OueHo4HbIE CpeACcTBA
o0ydeHus
KOMIICTEHI[UU

pacuMpeHue, AIeKTPUIYeCKUe CBOMCTBA, MarHUTHbIE CBOMCTRBA.
5. Xi1agocToMKOCTb.

6. M3HOCOCTOHKOCTS.

7. JKapocroiikocTs

8. Koppo3unonHas CTOHKOCTh

Ymets poBoANTH MeTaiorpaduueckre | lipakruveckue 3agaHusi:

UCCIIEZIOBAHMS, OTIPECIIST Omnwucatb METOVKY ITPOBEICHNUS HCCIIETOBAHUMN:

OCHOBHBIE IOKA3aTEJH CTPYKTYPHI | - Ha ONTHYECKOM MHUKPOCKOIIE;

METaJUIOB B MPOLIECCax - onpezeeHus O6aa 3epHa;

IUTACTUYECKOH eopMannu - OTIpEJEIICHUS] IUCIIEPCHOCTH NEPIINTa;

- OIIpEJEIICHUS CTPYKTYPHO-CBOOOTHOTO [IEMEHTHUTA;

- OTIPEJEIICHNUS KOINIECTBA HEMETAUTMUECKNX BKITIOUCHUH 1

T.I.
Bnanets HCCIIEI0OBAaHUSA MUKPO U 3agaHus Ha pelieHHe 32124 U3 NPogecCHOHAIBLHON 00J1acTH
MaKpOCTPYKTYPEI METAJJIOB U Bri6pate MeTox H3MEpEeHHUs TBEPIOCTH:
OTIPE/EIECHUS MEXaHUYECKUX U - Ul MaTepUAaJIOB Pa3IndHON TBEPAOCTH;
(hU3MYECKUX U APYTHX CBOUCTB - JUTSI MACCUBHBIX M3JCITHN U CJIOXKHOM (OpMBI;
METAJUIOB B MPOLECCAX - JUISl TOHKHX 00pasIioB.
TUIACTUYECKOH leopMannu Be16op MeTo1a HccnenoBaHust:
- JUI OTIpENIENIEHUS pa3Mepa 3€pHa B KPYITHO3EPHUCTBIX
MaTepHuanax;
- JUI OTIPENENIEHUS pa3Mepa 3€PHA B YIIbTPAMEIKO3EPHHUCTBIX
MaTepHuanax;

- JUIA UCCIIEI0OBaHMS JUCIOKAIMOHHON CTPYKTYPHI;
- JUIS1 HCCJICIOBAHMSI MUKpOpeTbeda MOBEPXHOCTH | T.1I.

0) Ilopsinok npoBeaeHUsI MPOMEKYTOUHON ATTECTANM, OKA3ATEJ M U KPUTEPUH
OlleHNBAHMS:

[IpomexyTouHas aTTecTalusi MO AUCHUIUIHHE «METOIbl HCCIeIOBaHUs IMPOILIECCOB H
00BEeKTOB 00PAaOOTKHM METAJIOB JIABJIEHUEM» BKIIFOUAET TEOPETHUIECKHE BOMIPOCHI, TTO3BOJISIONINE
OIICHUTh YPOBEHb YCBOCHHS OOYYAIONIMMUCS 3HAHWHN, U MPAKTUYECKHUE 3aJaHUS, BBISBISIONINE
cTerneHb cPOPMUPOBAHHOCTH YMEHUH U BIIAJICHUN, TPOBOJIUTCS B (popMe 3aueTa ¢ OICHKOM.

IToka3aTeu M KpUTEPUH OLICHMBAHUA 324€TA C OLICHKOM

— Ha OIICHKY «OTJIHYHO» (5 0a/ioB) — 00yJaromuics 1eMOHCTPUPYET BHICOKUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMATHYEeCKOEe M TIyOOKOE 3HaHWE
y4eOHOro Marepuaja, CBOOOJHO BBITIOJHSCT MPAKTHUYECKUE 3aJaHMsi, CBOOOMHO ONEPUPYET
3HAHUSIMH, YMEHUSMHU, IPUMEHSET UX B CUTYaIIUSX TOBBIIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 6amia) — oOy4aromuics AeMOHCTPUPYET CPEIHUNA ypOBEHB
c(hOpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEJIbHbIE OIUOKH, HETOUHOCTH, 3aTPYTHEHUS MPU AaHATTUTHUECKHUX OIEpalusiX, IepeHoce
3HAHWI U YMEHUH Ha HOBbIC, HECTAH/APTHBIC CUTYAIUH.

— Ha OIEHKY «YAOBJIETBOpPUTENbHO» (3 Oamra) — oOydJaromuics JIEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJI€ KOHTPOJIBHBIX MEPOTPUATHI
JOTIYCKAIOTCA OIIMOKH, MPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHHUM, YMEHHI, HaBBIKOB,
OOyYaIOIUICsT WCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TPU ONEPUPOBAHWH 3HAHUSMHU U
YMEHHSIMH MIPH UX TIEPEHOCE Ha HOBBIC CUTYAI[HH.

— Ha OIICHKY «HEYJOBJIETBOPUTENbHO» (2 0amra) — o0yJarommiics IEeMOHCTPUPYET
3HaHug He Oosnee 20% TeopeTHdeckoro mMaTepuasna, JOMYCKAeT CYIIECTBEHHbIC OMIMOKH, HE
MOJKET IMOKa3aTh WHTEJUICKTyaJIbHbIC HABBIKM PEIICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYIO0BJIETBOPUTEAbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOoKa3aTh
3HaHHMS Ha YPOBHE BOCIPOM3BEACHHS M OOBSCHEHWs WH(POpMAIMK, HE MOXET IO0Ka3aTh
UHTEIJICKTyaJbHbIe HABBIKU PELICHHsI MMPOCTHIX 3a/1ay.




