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1 O01mme moJoKeHus

Pabouas nporpamMma u (GOHJ OLIEHOUHBIX CPEICTB JUCHMILIMHBI «MaTepuanoBeieHue»
COCTaBJIEHBI B COOTBETCTBUU C TPeOOBaHUSAMH (eIepabHOTO rOCyIapCTBEHHOIO 00pa3oBaTelb-
HOT'O CTaHJapTa, YTBEP>KIEHHOr0 MpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
@eneparun ot 02.06.2020 Ne 701 u ocHOBHOM npodeccHoHaIbHOM 00pa3oBaTeIbHOM Mporpam-
MBI TTIOATOTOBKU Mamepuanogeodenue 6 mawurocmpoeruu 1o Hamnpasienuro 22.03.01 «Marepu-
AJIOBEJICHUE U TEXHOJIOIHSI HOBBIX MaTEpHUajIOBy.

IIpakTyeckass MOJArOTOBKA peaqU3yeTcsi Ha OCHOBE INPO(ECCHOHAIBHOIO CTaHJapTa
40.136. Cneuuanuct B 061acTu pa3pabOTKH, COMPOBOXKICHHUS U MHTETPAIIH TEXHOJIOTHYECKUX
IPOLIECCOB U MPOU3BOJACTB B OOJIACTH MAaTEpUAIOBEIECHUS M TEXHOJOTHMM MaTepHajoB, yTBEp-
JKICHHBIN NpHUKa3oM MUHHCTEPCTBA TPYyJa U COLMAIbHON 3ammThl Poccuiickon denepauuu ot
«25» nexabps 2015 Ne 1153n (3apeructpupoBan MunucTepcTBoM toctuninu Poccuiickoit dene-
pauu «28» ssuBaps 2016 r., peructpanuonsslii Ne 40862).

3anaqn -3HaTh aTOMHO-KPUCTAIUINYECKOC CTPOCHUE MaTepUaJioB
AACHHTIINHBL -3HaTh BUJIBI M KJIaCCU(UKAITUIO MaTePHAJIOB
-yMeTb BBIOMpaTh HEOOXOIUMBIN MaTepHall, pemras mpoQeccuoHatbHbIe 3a/1a-
4K
OcHoBHBIE Benenue. OCHOBHBIE MOHATHUSL MaTepUaioB. MarepuanoBeieHle KaK HayKa.
pasjiesnbl / TeMbl ATOMHO-KPUCTAJITMYECKOE CTPOCHHUE METAJIIIOB
JUCLIATIIINHBI MaxkpoaHaius
Kpucranmnuzanus MeTauioB
Kpucramnmszanus

CBoiicTBa MaTepHaioB

Teopus crutaBoB

Huarpamma cocrostaus (I, I pona)

[TocTpoenne AuarpaMmMbl METOIOM TEPMUYECKOTO aHAJIH3a
Huarpamma cocrostaus (111, IV pona)

Jlmarpamma COCTOSIHHS «GKEJIe30-YTIIEPO/I»

bunapHbie cucTeMbl

MapkupoBKa MallTHHOCTPOUTETHHBIX CIJIABOB
Knaccudukanus 4epHbIX METAIIOB

MHUKpPOCTPYKTypa CTaJIel ¥ 4yTYHOB

2 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH 00pa30BaTeIbHOI MPOrpaMMBbl

[Tponiecc M3ydeHus TUCHUILIMHBI «MarepuanoBeieHue) HarpasieH Ha (opMupoBaHHe
cienyromux kommnereHuui B coorBercTBuu ¢ ®I'OC BO u ocHoBHOW 00pa3oBaTeabHOU Hpo-
rpaMMmoii (tabnuua 1):

Tabmuua 1 — KomnereHuu u miiaHupyeMble pe3yabTaThl 00y4eHHs MO JUCLUIUINHE

KOI[ N HAUMCHOBAHHC I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA HHaHI/IpyeMBIC PE3YIbTAThI
KOMIICTCHIIUN O6yquI/I$I 10 JUCIHHUITIIMHE

YHuBepcanbHbIe

YK -

Oo6menpodeccnoHanbHbIE

OIIK-1 Cnocoben OIIK-1.1 3naet pyHnameHTa b- 3HaTh COCTaB, CTPOEHUE, CBOM-
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peniarth 3a1a4u mpo-
deccruoHanpHOM nes-
TENbHOCTH, IPHUMEHSISI
METOJIbI MOZCITHPO-
BaHMsI, MaTEeMaTHYE-
CKOT'0 aHaJIN3a, eCTe-
CTBEHHOHAYYHbBIC U

HBIC 3aKOHBI IPUPOBI, OCHOBHBIC
¢du3nueckre 1 MaTeMaTHIECKUe
3aKOHBI

OIIK-1.2 Ymeer npuMeHsThH (u-
3WYECKUE 3aKOHBI 1 MaTeMaTH4e-
CKHE METOJIBI JJIsl PELICHUS 33134
TEOPETHYECKOTO U PUKIIATHOTO

CTBa U IPUMEHEHHE MaTepua-
J0B. 3HaThb MAapKUPOBKY U
CTPYKTYPY YEPHBIX M LIBETHBIX
METaJUIOB. Y METh OIIPEACIIATh
TBEPJIOCTh MaTE€pPUAJIOB.

Ymetb paboTaTh HA MUKPOCKO-
nax, OIpeaensiTh MUKPOCTPYK-

0OI1LIEeNH)KEHEPHBIE XapakTepa TYpY MO U300paKECHHUIO.
3HAHUA OIIK-1.3 Bnaneer HaBbikamMu uc- | BiageTs HaBbIKaMu omnpeesie-
MOJIb30BAHUS 3HAHUN (DU3HKH U HHS KOJIMYECTBEHHBIX COOTHO-
MaTEeMaTHUKH IIPH PEIICHUH IIPaK- | MIEHUH KOMIIOHEHTOB U OIpe/ie-
THYECKHUX 3a7a4 JICHUS KOHIICHTpanuu B (hazax.
Bnanets HaBbIKaMu pabOTHI Ha
MHUKPOCKOIIaX ONTHYECKUX,
OMOJIOTUYECKHX, IJICKTPOHHBIX.
[TpodeccronanbHbIe
IIK -

3 MecTo 1MCHUNIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucrumnna «MaTtepuanoBeieHre» uzydaercs Ha 2 Kkypce(ax) B 3 cemecTpe(ax).

JucuumrHa BXOIUT B cocTaB Onoka | «/lucuuniauHel (MOZYJIM)» U OTHOCUTCS K

00s3aTeIbHON YacTH.

JlJiss OCBOEHUSI TUCIUTUTMHBI HEOOXOIMMBI 3HAHUWS, YMCHUS, HABBIKU C(HOpPMHUpPOBAHHBIC
Ha IpeIbLAYLIIMX 3Talax OCBOCHUS KOMIIETEHIIMM TaKUX JUCUUILIMH Kak «MaremaTtuka», «Xu-
musiy, «duzukay, «Texanueckas mexanuka. ucuumiuna «MatepuanoBeaeHue» QopMupyer

0a30BEIE 3HAHUS IS U3y4YCHUA ((BJ'ICKTpOTCXHI/IKI/I U SJICKTPOHUKHN.

HucuunnuHa «MarepruanoBeeHUE» YacTUYHO pealu3yercs B (QopMme MpaKTUYECKOU
noaroToBku. IIpakTudeckas MoAroToBKa OpraHU3yeTcs IMyTeM NMPOBEJCHUS / BHIIOJIHEHUS CeMU-

HapCKUX pabOT U KOHTPOJIBHON pabOTHI.

JucuuruinHa «MartepualioBeIeHHe» B paMKaX BOCIUTATEIbHON paboThl HallpaBiieHa Ha
(dbopMupoBaHUEe y 00y4aroIIMXCs YyBCTBA OTBETCTBEHHOCTH, YMEHHUS apryMEHTHPOBATH, CAMO-

CTOATCIIbHO MBICIIMTL, PA3BUBACT HpO(i)eCCI/IOHaJ'ILHBIe YMCHU.




4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4€THBIX eIMHHUIAX € YKa3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILINHEI cocTaBisieT 4 3.e., 144 akan. yac.
Pacnpenenenne o0beMa AUCIUILTMHBI (MOJIYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO61mas TpyA0eMKOCTh IUCHHUTIIHHBI 144

KonTakTHasi aynuTopHasi padora o0y4yaromuxcs ¢ npemnojaanaresueM (1o 64

BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

B ToMm uucie:

3aHAITHSA JIEKIHOHHOTO THNA (JICKIIUU U UHbIC YUeOHBIEC 3aHITHS, TIPEIY- 30

CMaTpHUBAIOIINE MPEUMYIICCTBEHHYIO TIepeiady yueOHOM HH(PpOpMaIIUH Tie-

JIarOTHYCCKUMH PaOOTHHKAMU ) 12
B TOM 4YHCJIe B (POpME MPaKTUUECKON MOATOTOBKH

3aHAITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, TPAKTUUECKHUE 3aHSITHS, TTPAK- 30

THUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTMYHBIE 3a-

HSATHS) 16
B TOM 4YHCJIe B (POpME MPaKTUUECKON MOATOTOBKHU:

CamocrosiTesibHast padoTa 00y4aIIUXCcsl U KOHTAKTHAas padoTa, BKIIO-

Yarolas rpynoBble KOHCYJIbTAUH, UHIMBUAYAIBHYIO paboTy 00y4ato-

HIMXCS C MPEernoiaBaTesiMu (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN); 80

B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTEeIILHOM cpeie

BYy3a

[IpomexxyTouHast arTecTamus 00yJaronuxcsi — 3a4eT ¢ OIEHKON 36

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHYeCKHX YacoB U BU/10B

y4eOHoi1 padoTbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MO/YJIs)

Bunel yue6HOI paboThl, BKIIIOYAsi CAMOCTOSI-
TEJIbHYIO0 paboTy 00y4aroLIMXCs U TPYL0EM-
KOCTb (B yacax)

Konrakthas pabota

HanmenoBaHue pa3aennos, TEM U COEpKaHUE IpenojaBaTess ¢ 00yJarouMMHICs
Marepuala Jlekiuu | Cemunap- | JlabGopa-
CKHE TOPHBIE CPC
(mpakTH- | 3aHATHA
YECKHE
3aHSATHUSA)
Beenenune. OCHOBHBIE ITOHATHS MATEPUAJIOB. 5 4
MarepuanoBe/ileHUE KaK HayKa.
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIJIOB 4 4

MakpoaHanus




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3zenoB, TeM U COJEp>KaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
Kpucrannmmsanus 2 4
CBolicTBa MaTepuajoB 2% 4* 4
Teopus criaBoB 4 2 4
Huarpamma cocrostaus (I, 11 pona) 2 4 4
[TocTpoeHne auarpaMMbl METOJIOM TEPMUYECKO- 4
ro aHaJIM3a
Huarpamma cocrosiaus (11, 1V pona) 2 4
Jlnarpamma cOCTOSIHUS «OKETI€30-YTIIePOI» 4* 4
BbunapHbie crcTeMbl 40
MapkupoBKa MAIIMHOCTPOUTEIILHBIX CIJIABOB 2* 4* 4
Knaccugukaius 4epHbIX METAIIJIOB 4* 2* 4
MuUKpOCTpYKTypa CTaJI€N U YyTYHOB 4* 6* 4
UTOoro
10 THCHMIJIHHE 32 16 16 80

* peanuzyetcs B popMe IPaKTHUECKOH MOArOTOBKU

6 BHeayauTOpHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOIIUXCS MO TUCIUTIIIHHE
(MonayJr0)

[Ipy nmnaHUpOBAHHHM CaAMOCTOSTENHLHONH PabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CJIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO paboty (Tabiuia 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSITEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON Pa0dOTHI KoaunvecTBo yacoB
M3y4yeHue TeopeTHuyecKux pa3esioB JUCHUIIINHBI 20
[TonroroBka K 3aHATHSIM CEMHUHAPCKOrO TUIA 20
IToaroToBka u opopmieHue PI'P 40
80

7 OueHoOYHBbIE CPeICTBA /s IPOBeEICHUs TEKYIero KOHTPOJIs
U MPOMEKYTOYHOM aTTecTanuy 00y4aloIuXcs M0 JMCHHILIMHE (MOLY110)

DoHJ OLICHOYHBIX CPEACTB I NPOBEACHUSA TEKYIIErO KOHTPOJIA YCIIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTaluuu npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJBHBIX 33JaHUN MJIM MHBIX MaTepUaoB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCHMIUIMHE (MOIYINI0), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaborurke B OyMa>kHOM M 3JICKTPOHHOM BHUJIE.

8 VYueOHo-MeTOaMYeckoe ¥ HHPOpMAINMOHHOe o0ecrevyeHUe JTUCHHUILINHBI
(MoayJin)




8.1 OcHoBHas quTEepaTypa

1. . HaBbinoBa, U. C. Marepuanoseaenue : yuebnoe nocooue / N.C. [laBeinona, E.JI.
Makcuna. — 2-e¢ uzn. — Mocksa : PUOP : UHOPA-M, 2020. — 228 c. — (Bsicmiee o6pa3oBa-
Hue: bakamaBpuar). - [ISBN 978-5-369-01222-2. - Tekcr : oanekrponnsii. - URL:

https://znanium.com/catalog/product/1062389 (nara oopamenwus: 08.12.2021). — Pexxum gocry-
ma: mo MOMHUCKE.

2. Bonkos, I'M. MarepuanoBenenue : yueOHuk ans By3oB / I'. M. Bonakos, B. M.
3yeB. - M.: Akagemus, 2008. - 398c.

3. Hpun, M.E. TexHosOrust KOHCTpYKIMOHHBIX MATEPUAIOB U MAaTEPUATIOBEICHUE :
yaeOnuk a1 By3oB / M. E. Jlpun, M. A. Mockaines. - M.: Beicias mkosa, 1990. - 448c.

4. Marepuanosenenue : yaeOnuk ais BTy3oB / [Tog o6mr.pen. b.H.Ap3amacosa. - 2-e
u3a., uchp. u joim. - M.: Mammnoctpoenue, 1986. - 384c.

S. Jlaxtun, FO.M. MarepuanoBeaenue : yueOHuk st Bry3oB / KO. M. Jlaxtusn, B.

I1. JIeonTheBa. - 3-¢ u3a., nepepad. u gor. - M.: Mammnoctpoenue, 1990; 1980. - 527c.

8.2 lomoJHHUTEJbHAA JIUTEPAaTypa

1. Martepuanosenenue : yueobuuk / O. A. Macaunckuii, A. A. KoBanesa, T. P. ['umnb-
MaHImHA [u ap.]. - KpacHosipck : Cub. penep. yu-T, 2020. - 300 c. - ISBN 978-5-7638-4347-7. -
Texkcr : anektponusii. - URL: https://znanium.com/catalog/product/1819690 (nara obpameHus:
01.06.2021). — Pexxum poctyna: mo noanucke. benosa, .B. Marepuanosenenue : yueOHOe 110-
cobue s By3oB / U. B. benosa, H. E. Emen. - 2-e uzn. - Komcomonbck-Ha-Amype: M3a-Bo
Komcomonbckoro-na-Amype roc.texs.yH-Ta, 2016. - 129¢

2. YepenaxuH, A. A. MatepuanoBenenue : yueOHuk / A. A. Uepenaxun. — MockBa
: KYPC : UTHOPA-M, 2020. — 336 ¢. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN
978-5-906923-18-9. - Teker : AJICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1060478 (mara oopamenwus: 01.06.2021). — Pexxum gocry-
na: 1o MojIuckKe.

3. MarepuanoBeieHue U TEXHOJIOTHS MaTepUANIOB : yueOHOe mocobue / mox pea. A.
W. barpimeBa, A. A. CmonbkuHa. — Mocksa : UHOPA-M, 2020. — 288 c. — (Bericiiee oopa-
3oBanue: bakamaBpmar). - ISBN 978-5-16-004821-5. - Tekcr : anektponHbii. - URL:
https://znanium.com/catalog/product/1068798 (nata obpamenus: 01.06.2021). — Pexxum mocty-
ma: 1o MO/IHUCKE.

4. ®etucos, I'. I1. MarepuanoBeneHue U TeXHOJIOTUsT MatepuaioB: YueOHuk / de-
tucos ['.I1., 'apudynnun ®.A. - Mocksa : HUL[ UH®PA-M, 2019. - 397 c.: - (Beicuiee oOpazo-
Banue: bakanaBpuar). - ISBN 978-5-16-006899-2. - Tekcr : osnekrtponHsli. - URL:
https://znanium.com/catalog/product/1014068 (mata o6parenus: 01.06.2021). — Pexxum pocty-
na: 1o MojIuckKe.

5. Hmutpenko, B. [1. MaTtepuanoBenenrue B MalIMHOCTPOSHUH : yuel. mocodue / B.
IT. Imutpenko, H. b. ManyiinoBa. — Mocksa : THOPA-M, 2019. — 432 c. — (Bsiciiee o6pa-
3oBanue: bakamaBpmar). — ISBN 978-5-16-010712-7. - Tekct : snexrponHbni. - URL:

https://znanium.com/catalog/product/949728 (nata obpamenus: 01.06.2021). — Pexxum gocryma:
no noanucke. boromyxos, C.1. Kypc MarepuanoBeneHus: B BOIPOCcax U OTBETAX : y4eOHOE MO-
cobue s By3oB / C. U. boroayxos, B. @. I'pebentok, A. B. CuHtoxuH. - 2-¢ u3[I., UCTp. U JOIL.
- M.: Mammnoctpoenue, 2014; 2005. - 288c.

6. bounapenko, I'.I'. MatepuanoBenenue : yueOoHuk s 6akanaBpos / I'. I'. bonna-
penko, T. A. KabGanosa, B. B. Pei6anko; Ilog pen. I'.I'.bonnapenko. - 2-e u3a. - M.: HOpaiir,
2012. - 360c. - (bakamasp).

7. Baruep, C.H. Iloco6ue k Kypcy JeKIuil 0 MaTepuaIoBeIEHHIO : yueOHOE MOCo-
6ue ns By3os / C. H. Barnep, H. A. Cemamko, H. E. Emen. - Komcomonsck-Ha-Amype: 1U3a-Bo
Komcomonbckoro-na-Amype roc.TexH.yH-Ta, 1998. - 128c.

8. Baruep, C.H. Marepuanosenenue : yaednoe nmocoodue mis By3oB / C. H. Barnep,
H. B. benosa, H. E. Emen. - Komcomonbsck-Ha-Amype: U3n-Bo Komcomomnbsckoro-ua-Amype
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roc.TexH.yH-ta, 2008. - 129c.

9. Marepuanosenenue : yueOHuk s By3oB / b. H. Apzamacos, B. . Makaposa, I
I'. MyxuH u 1p. - 4-e usz., crep. - M.: U3n-so MI'TY um. H.O.baymana, 2008; 2002. - 646c¢.
10. Baruep, C.H. Ilocobue k KypcOBOMY NMPOCKTUPOBAHUIO TI0 MAaTEPHAIOBEICHUIO :

yuebHnoe nocobue st By3oB / C. H. Baruep, H. E. Emen. - Komcomonsck-na-Amype: M3a-Bo
Komcomonbckoro-na-Amype roc.rexn.yu-ta, 1999. - 65c.

8.3 MeToauyeckue yKa3aHus JJIsI CTYI€HTOB 110 OCBOEHUIO JUCIUNIMHBI

JlJis yCHEemHOro BBIIIOJHEHUSI BCEX Pa3fesioB CaMOCTOSITENIbHON paboThl ydamumcs pe-
KOMEHTyeTCs HCIIOJIb30BaTh CIeyIolee yueOHO-MEeTOInYecKoe obecreueHue:

1. Benosa, .B. MarepuanoBenenue: yuebHoe mocodue ais By3os / W. B. benosa,
H. E. Emen. - 2-e usn. - Komcomoinbck-Ha-Amype: M3n-Bo Komcomonbckoro-na-Amype
roc.TexH.yu-ta, 2016. - 129c.

2. Barnep C.H. bunapubie cucTeMbl: METOJUYECKHE YKa3aHHS IO BBITOJIHEHUIO
KOHTPOJILHOH paboThl mo Kypcy «Marepuanoeaenuey/coct.:C.H. Baruep, H.E. Emen, A.A.
[nunesa.-Komcomonsck-Ha-Amype:I'OYBIIO «kKHAI'TY», 2008.-40c.

3. Baruep C.H. 3ananus k koHTposibHOU paboTe «JluarpamMma xene30-yriaepo mno
Kypcy «Marepuanosenerue»/coct.:C.H. Barnep, H.E. Emen.-Komcomonbck-Ha-
Amype:KoMmcomonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5c.

8.4 CoBpemeHHble TmpodeccHoOHANbHBIE 0a3bl JAaHHBIX M HMH(POPMALHMOHHBbIE
CIIPABOYHBbIE CHCTEMbI, HCIIOJIb3yeMble IPU OCYIIeCTBJIEHNH 00pa30BaTeIbHOI0
npouecca no AMCHUIINHE

1. DnexrponHo-oubnuoreunas cucrema ZNANIUM.COM. [Jorosop Ne 4997 »6¢ K3 21
12727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. (c 17 anpens 2021 r.
no 16 anpens 2022 r.)

2. DnexTpoHHO-OMOIMoTeuHas cucrema IPRbooks. Jlnnensunonnsiii norosop Ne EIT 44/4 na
IpEeJOCTaBlIEHNE JIOCTyNa K 3JIEeKTpOHHO-OuOimoreynoit cucreme IPRbooks MK3 21
12727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r. (c 27 mapra 2021 r.
no 27 mapta 2022 1.)

3. Oo6pazoBarenbHas miathpopma IOpaiit. Horosop Ne EII44/2 Ha oka3zaHue yCIyr IO
NpEeJOCTaBIEHUIO JlocTyna K oOpa3zoBaTenbHoU minatgopme MK3 21 1 2727000769
2703010010010001 6311 244 ot 02 despans 2021 r. (c 07 despans 2021 r. mo 07 ¢es-
pans 2022 r.)

4. OnextpoHHo-0nOmMoreyHas cucrema eLIBRARY.RU (nmepuoguueckue uzganust) [oro-
Bop Ne EII 44/3 na okazaHue yciyr JOCTymna K 3JeKTpOHHbIM u3naHusm MK3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 r. (c 04 pepans 2021 r.
no 04 ¢espans 2030 1.)

5. «CerteBas dneKTpoHHass OMOIMOTEeKa TeXHUUECKUX By30B» Ha miatdopme DbC «Jlanby.
JloroBop Ha okazanue ycayr Ne COb HB-228 ot 14 utons 2020 r. (¢ 14 utons 2020 r. o
31 nexabps 2023 1.)

8.5 Ilepeuennb pecypcos HH(GOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMH ceTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHUILUIUHBI (MO1YJIs1)

1. DnexkTpoHHBIC HHPOPMAIIMOHHBIC PEeCYpChl U3aTenbeTBa Springer Springer Journals
(https://link.springer.com)

2. IlonuremaTtnueckas pedepatuBHO-OMONIMOTrpadguyueckas U HayKoMeTpudeckas Oa3za
nanubix Web of Science (http://apps.webofknowledge.com)

8



https://link.springer.com/
http://apps.webofknowledge.com/

3. MadopmanronHo-cipaBouHas cuctremMa « KOHCYIbTaHT TUTFOC)

4. baza JaHHBIX MEXIYHApOJHBIX MHJIEKCOB HAy4yHOTO LUTUPOBAaHUSA  Scopus
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — anekTpoHHas Iiardpopma Jyis
JOCTya K PErylsipHO OOHOBISIEMBIM 0a3aM [aHHBIX [0 MAaTEPHAIIOBEICHUIO HW3IaTelIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKUX M AUHAMHUYCCKUX CIIpa-
BOYHBIX I/I3,Z[aHHI>'I I10 HAaHOMATEpHuajlaM U HaHOYCTpoﬁCTBaM.

8.6 JIulleH3MOHHOEe MPOrPpaMMHOe o0ecredeHue, HCMOJIb3yeMoe MPu
OCYLIeCTBJIEHHH 00Pa30BaTeJIHLHOI0 Mpoliecca Mo JMCHUIIHHE

Tabnuna 5 — [lepeuens uCNoab3yeMOro MPorpaMMHOro o0ecreyeHus

Haunmenosanue I10 PexBU3UTHI
Microsoft Imagine Premium JIunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3anuOHHO-NeJarornyecKkue ycJoBHs

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss YIeOHBIM TIAHOM H pac-
nucaHueM yueOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pyccKui. [[is Bcex BUAOB
ayIUTOPHBIX 3AHATHI aKaJeMUYECKUM Yac yCTAaHABIMBACTCS TPOIOJDKUTEIIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEW MHAMBHIYaIbHOW 00pa3oBaTENbHON TpaeKTOpUHM O0ydaro-
HIMICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMMUX AUCHUILIAH U TPO(ECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXkKAaeT 00yydarole-
rocst OT HEOOXOJIMMOCTH UX IIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3zoBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIil npolecc Mpu MpenojaBaHui Kypca OCHOBBIBAETCSl Ha MCIIONIb30BaHUM TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauimoH-
HBbIC O6pa30BaT€JIBHBI€ TEXHOJIOTHU MPCACTABJICHBI JICKIUAMNW U CEMHUHAPCKUMU (HpaKTI/I‘ICCKI/I-
MH) 3aHATHSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHatuil. MHpopmanmoHHbie
o0Opa3oBaTenbHble TEXHOJOTHUU PEaTH3yIOTCS MYTEM aKTHUBHU3AIMH CaMOCTOSTEIbHONW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN KypcC IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc JOJDKEH JaBaTh HauOoJbIIMKA 00beM MH(pOpMaluu U 00ecreynuBaTh
6osee rirybokoe NOHMMaHUE Y4eOHBIX BOIPOCOB IPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCcKue 3aHATHS PEICTABIISIOT COO0H ETATN3AIHUIO JIEKIHOHHOTO TEOPETHYECKO-
ro Matepuasa, IpOBOJIATCS B LENAX 3aKPEIJICHNs] Kypca U OXBATBIBAIOT BCE OCHOBHBIE Pa3JIeIIbl.

OcHoBHOH (OopMOI1 NpoBe/IEHUsI CEMUHAPOB SIBJISIETCS 00CyXIeHue Hanbosee mpoodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyallui B


https://www.scopus.com/
https://materials.springer.com/
https://nano.nature.com/
https://www.openoffice.org/license.html

ayJIUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIY ¥ KOHCYJIbTHPOBAHKE CTYIEHTOB I10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLIECHUBAETCS IO CIEAYIOLUIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, TPEAIAraeMble IIPENOJAaBATEIIEM;

* Y4acCTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NTPOCKTHBIX U MHBIX 3aJjaHUM;

* ACCUCTHPOBAHME MPENOABATENIO B [IPOBEACHNUN 3aHATUH.

OTBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHbBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

JloKJIafgpl U ONIIOHUPOBAaHUE JOKIAA0B IPOBEPSIOT CTEICHb BIIAJCHUS TEOPETUYECKUM
MaTepUajIoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCTh PacCyKACHUI.

OneHuBaHue 3alaHnl, BBIIIOJIHEHHBIX HA CEMUHApCKOM 3aHATHUH, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOIYTI0)

CamocrosiTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOIO, ILIE€JIECHANPABICHHOTO
npUOOpeTEeHNs CTYIEHTOM HOBBIX 3HAaHUH, yMEHUH 0€3 HElOCPEeICTBEHHOIO Y4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICS MpPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUaroIIerocs.

[{enu camocTOSATENIbHOMN padOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U IPAKTHYECKUX
YMEHUH CTYJICHTOB;

+ yriyOJeHue U pacliupeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIOJNB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJE€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBIIUICHUS, TBOPUYECKON WHHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHu3aIi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSATENBbHOM paboTe Kak K HauBakHeimemy
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUSI TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJIAJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONPE/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypBHI.

9.5 MeToanueckne yKazanus J1Jis1 00y4alOUIMXCS M0 OCBOCHHIO U CHHUILIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI OOYYarOUIMMCS 11€JI€CO00pa3HO BBIMOIHATH CIEAYIOIINE
PEKOMEHJAlUH:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 NaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEEIICHUS, IOHATHS pa3e-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yJIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATH-
SIM ¥ UHJJUBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.
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4. Bcest TeMaTHKa BOIIPOCOB, U3YyYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO OYepe/ib BHOBb U3/JaHHBIE B MEPHOANUYECKON
Hay4yHOW JuTepaType) Uit 0oJiee AeTalbHOrO MOHUMAHMSI BOIIPOCOB, 03BYYEHHBIX Ha JIEKIUH.

[Tpu camocTosTenpHON popaboTKe Kypca 00yJyaromuecs 10JIKHbI:

* IPOCMATPHUBATh OCHOBHBIE ONPE/ICICHUS U (PaKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U JIOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIBHO BBINIOJIHATD 3a/laHUs, aHAJIOTUYHbIE IIPeUlaracMbIM Ha 3aHATUSAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (pOH/Ia OLIEHOYHBIX CPECTB.

1. MeToanueckue ykazaHusi Npu padore HaJ KOHCIEKTOM JIeKIIUN

B xozxe neKuMOHHBIX 3aHATHH HEO0OXOAWMO BECTH KOHCHEKTHpOBaHHE ydeOHoro marepuana. O6-
pamarh BHUMaHHE Ha KaTeropuu, GOpPMYITUPOBKH, PACKPHIBAIOIINE COACPKAaHUE TEX WM MHBIX SBICHUHN
U TIPOLIECCOB, HAy4YHBIE BBHIBOABI U MPAKTHUYECKUE PEKOMEH/IAINH, TIOJIOKHUTEIBHBIA ONBIT B OPaTOPCKOM
ucKyccTBe. JKenaTeabHO OCTaBUTh B Pa0OYMX KOHCIIEKTaxX IMOJIs, HA KOTOPBIX JEJaTh MOMETKU M3 PEKO-
MeHI[OBaHHOI\/'I JIMTEPATyphbl, JOMOJHAOIIMC MaTCpUuall HpOCJ’IymaHHOfI JICKIIMHU, a TaKXKC IMOJYCPKHUBAIO-
mye 0CoOYI0 BaKHOCTh TE€X WM MHBIX TEOPETUUECKHX TTOJIOKEHUH. 3a1aBaTh MPENOAaBaTeN0 YTOUHSIIO-
IIME BOTIPOCHI C LENBIO YSICHEHNS TEOPETHYECKUX TOJIOKESHUH, pa3peIeHNs] CIIOPHBIX CUTYALUH. ... H T. 1.

2. MeToguyeckne yKa3aHHUs M0 CaAaMOCTOATeIbHOM padoTe HaJ M3y4aeMbIM MaTepHua-
JIOM Y MPHU NOATOTOBKE K MPAKTUYECCKUM 3aHATUAM

Haunnate Hazmo ¢ W3ydeHUs] peKOMEHIOBaHHOW JuTeparypbl. HeoOX0aMMO MOMHUTB, YTO Ha JIEK-
UK OOBIYHO PAacCMaTPUBACTCS HE BeCh MaTepuall, a TOJIBKO ero 4yacTb. OCTalbHAasl €r0 YacTh BOCTIONHS-
€TCs B MPOIIECCe CaMOCTOATENBHON paboThL. B cBs3m ¢ 3THM paboTa ¢ peKOMEHIOBAaHHOW JUTEPaTypoit
obsizaTenpHa. Ocoboe BHUMaHHE MPU 3TOM HEOOXOAUMO OOpaTHUTh Ha COAEP)KAaHHE OCHOBHBIX IOJIOXKE-
HUI 1 BBIBOJIOB, OOBSICHEHHE SBJICHUN U (DAaKTOB, yACHEHHE MTPAKTUIECKOTO MPHUIOKEHUS paccMaTpuBae-
MBIX TEOPETHYECKHX BOIPOCOB. B mpomecce 3Toii paboThl HEOOXOANMO CTPEMHTHCS MOHATH U 3aIIOMHHUTh
OCHOBHBIE TIOJIOXKEHUS pacCMaTPUBAEMOT0 MaTepuaia, MpUMepbl, MOSICHSIONINE ero, a TaKkKe pa3o0opaTh-
sl B WUUTIOCTPATUBHOM Matepuaine. .. u T.1I.

10 Onucanme MaTepuaibHO-TEXHHYECKOT0 odecnevyeHnsi, He0OX0AMMOro JIA
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPOLeCcca Mo JUCHUIIMHE (MOYJII0)

10.1 YuebGHo-1260paTopHOe 000py/0BaHHE

Tabnuua 6 — Ilepeuenn o6opynoBanus 1abopaTopun

HaumenoBaHue AyJAUTOpUHU

Aymuropus (;maboparopun)

Hcnons3yemoe ob6opyaoBaHue

20712 JlaGopatopus matepuanoBeneHus | buonmornueckuit Mukpockon Primo Star

Mertamiorpadguieckuii MUKPOCKOII ¢ IU(po-
BO kamepoit Mukpo-200

MasitHukoBslii konep JB-W300

Mertamnorpaduaeckuii mukpockorn Nikon
MA200

MuxpoTepaomep HM V-2

10.2 Texuuuyeckue U JJIeKTPOHHBIE CPEACTBA 00yUeHUS
JlekIMOHHBbIE 3AHATHA.

Aynuropuu Jisl TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOETBI0 U TEXHUYECKUMU Cpe-
CTBaMH OOYYEHHMS, CIYXKallUMHU JIJIsl TPEJCTaBICHUS y4eOHOU MHMOpMAIUu OOJIBIION ayauTO-

11




pun (HaOOpBHI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJIAIHbIE TTOCOOUS, TEMATUIECKUE NILTFOCTPALIHH ).

IMpakTyeckue 3aHATHSA.

Aynuropuu JUIsl IPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIIELMaIN3UPOBaHHON Mebe-
JBbI0 M TEXHUYECKUMU CpeIcTBaMH 00ydeHHs! (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jiis mabopaTOpHBIX 3aHATHN Hcnoib3yercs ayautopust Ne207/2, ocHaiienHas 060pyaoBa-
HUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTeibHas padoTa.

[TomereHust Al CaMOCTOSTENbHOM pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJIFOUCHHS K ceTH «MHTepHeT» U JOCTYIOM K 3JEKTPOHHOU HH(POPMAIIMOHHO -
obOpazoBarenbHOi cpene KHAT'Y:

- yutansHbIl 3a1 HTh KHATL'Y;

- KOMITbIoTepHBIE Kaacchl (aya. 204 kopmyc Ne 2).

11 Uuble cBegeHus

MeToauuyecKkue PECKOMEHIAMH 110 oﬁyqe}mm JiiI ¢ OrpaHU4Y€¢HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBbITh OPraHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonararorcs cnenyaibHble YCIOBHS AJIs MONIY4YeHUs 00pa3oBaHus 00yJarOIIUMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS € MCHUXOJOT0-(PHU3UOIOTHIECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXCcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIUTaluy WHBATUAOB (mipu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA IIPENoAaBaHUs ThIOTOPAaMH, IICHUXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaAMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanussMu MunoOpHayku P® (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(i1eKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaOuInTallM C IeNIbI0 OKa3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYTUMHU CTY/EH-
TaMU, CO3JaHUU KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHuecko rpymme. [logbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IMPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELIMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIeUUalbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIB30-
BaHus). MarepuaibHO-TEXHUYECKOE OOecliedeHre MpeaycMaTpuBaeT NMpUCIOCOOIeHUE ayIuTo-
puii k Hyxz1am imn ¢ OB3.

®opma NpoBeACHUS aTTECTALlMK JUJIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
UH/IMBUYaJIbHBIX NCUX0pu3ndeckux ocodbenHocrei. s crynenros ¢ OB3 npexycmarpuBaeT-
csl 1ocTymHas (GopMa IpeloCTaBIeHUs 3aJaHUI OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TEUaTHOW WM DIIEKTPOHHOW (opme (I IUIl ¢ HapYIICHUSIMH OIOPHO-
JIBUTATEILHOTO ammapara);

- B IMe4aTHOH (hopMe WU DIEKTPOHHOU (opMe C YBETUUCHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

* METOJIOM YTEHHUS aCCUCTEHTOM 3aJIaHMsI BCIIYX ([JIs1 UL C HAPYIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEIMUYMBAETCS BpPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJi TakKUX CTYICHTOB IMpeaycMaTpuBaeTCs AOCTYyMHas Gopma mpeaocTaB-
JIEHUS] OTBETOB Ha 3a/laHusl, a UMEHHO:
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* MUCbMEHHO Ha Oymare wiM HabOpOM OTBETOB HAa KOMITbIOTEpE (VIS JIUI] C HApYyIICHU-
MU CIIyXa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM yCIyT aCCUCTEHTA (ISt
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHHOTO aIapara);

* YCTHO (U151 JIUL C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO aIllapara).

[Tpu HE0OXOMMOCTH ISl O0YYAFOIIUXCS ¢ HHBAJIHIHOCTHIO MPOLIEAYpa OIICHUBAHUS pe-
3YJIbTAaTOB O6y‘IeHI/I$I MOZKCT IMMPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MarepuajioBegeHue

Hanpanenune noaroToBku

22.03.01 Mamepuanogeoenue u mexHoio2uu Mamepuaios

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Mamepuanogedenue 6 MmauluHocmpoeHuu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 4

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

Drzamen

Kageopa MTHM - Mamepuanogedenue u

MEexXHOJ102Ul HOBbLX MAmepualos

' B taHHOM MIPUIIOKEHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [10THBIN KOMIUIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMbl

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

YHuBepcaabHbIe

YK

O6menpodeccuoHaabHbIE

OIIK-1 Cnocoben
peliaTh 3a1a4u Mpo-
(beccruoHaIbHOM Jes-
TEIBHOCTH, IPUMEHSIS
METO/TbI MOJICTTUPO-
BaHUs, MaTeEMaTHYe-
CKOT'0 aHaju3a, ecTe-
CTBEHHOHAYYHBIC H

OIIK-1.1 3naer pyHmaMeHTasb-
HBIC 3aKOHBI TIPUPOJIBI, OCHOBHBIC
buznyecKkue 1 MaTeMaTU4YECKHe
3aKOHBI

OIIK-1.2 Ymeer npuMeHsITh Pu-
3MYECKUE 3aKOHBI U MaTeMaTH4e-
CKH€ METOJIBI JUIS PEIICHUs 3a1a4
TEOPETHYECKOTO U MPUKIIATHOTO

3HaTh COCTaB, CTPOCHUE, CBOM-
CTBa U NIPUMEHEHUE MaTepua-
JI0B. 3HaTh MAPKUPOBKY H
CTPYKTYPY UYEPHBIX U I[BETHBIX
METAJJIOB. Y METh ONPEACISThH
TBEPJOCTh MaTEPHUAIIOB.

YMeTh paboTaTh HA MUKPOCKO-
nax, ONnpeaAesaTh MUKPOCTPYK-

OOIIeNHKXCHEPHBIC XapakTepa Typy 1O U300PKEHHIO.
3HAHUS OIIK-1.3 Bnageer HaBbikaMu uc- | BiageTs HaBbIKaMu orpesese-
M0JIb30BAHUS 3HAHUH (DUBUKU U HUS KOJIMYECTBEHHBIX COOTHO-
MaTEMaTHKH TPU PEIICHUH MPaK- | MIEHWH KOMIIOHEHTOB U OIpe/e-
TUYECKUX 3a/1a4 JICHUSI KOHIICHTPAIUH B (hazax.
Brnanets HaBbIKamMu pabOTHI HA
MHUKPOCKOIIaX ONTHYECKHX,
OMOJIOTMYECKHX, 3JIEKTPOHHBIX.
[TpodeccronanpHbIC
K -

Tabmuua 2 — [Naciopt ¢oHa OIIEHOUHBIX CPEICTB

KonTtpounpyemsie dopmupyemast HanmeHnoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxazarenn oleHKH
AUCHUILINHBI CpeacTBa

Maxkpoananus OIIK-1 Cnocoben TecT 1 OOmass cymma Oanos,
pelarh 3aJa4u mpo- KOTOpasi MOXKET OBITh IO-
(beccuoHanbHON aes- JTy4€Ha 3a TeCT

Kpucrannmm3zanus TEJILHOCTH, IPUMeE- Tect 2 O6mass cymma 0asios,
HsI METOJIbl MOJEIIN- KOTOpasi MOXKET OBITh MO-
pOBaHMsI, MaTEMaTH- JTy4eHa 3a TeCT

bunapHble cucTeMbl YECKOI'0 aHaju3a, PI'P IIpaBUIIBHOCTH BBINIOJIHE-

MapkupoBKa MaIIuHO-
CTPOUTEJIbHBIX CIIABOB

MukpocTpyKTypa cTajieu
Y YyT'YHOB

€CTECTBEHHOHAYYHbBIE
1 OOIENH)KEHEPHBIE
3HAHHSA

HUA 3a1aHUA

Mapku Marepu-
aJoB

[IpaBunbHOCTH pacuud-
POBKM BC€X IIpelCTaB-
JICHHBIX MapoK MaTepua-
na

Tect 3

OOmast cymma Oanos,
KOTOpasi MOXKET OBITh IO-
Jy4€eHa 3a TeCT
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Bce paznensr (TeMbr)

DK3aMeH

[IpaBuaBHOCTH M MOJIHOTA
OTBETa Ha OUIeT

2 MeToanueckne MaTepHAaJIbl, ONpe/IeAoe NPoLeaypPhl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHeE MPOLece
¢GopMupoBaHusI KOMIIETEHIM I

MCTOZ[I/ILIGCKI/IC MaT€pHralibl, OMPEACTIAIOMHNE TPOUCAYPbl OLCHUBAHUSA 3HaHI/II>'I, YMeHI/Iﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, NPCACTABIICHLI B BUIC TEXHOJIOTHYECKOM KapThbl JUCIIU-

e (Tabnuma 3).

Ta6muma 3 — TexHoyiornueckas Kapra

HaunmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoxnu
BBINOJIHEHHS

MIxaJja onenn-
BaHUA

Kpurepun
OlLleHUBAHUS

3 cemecTp

Ilpomesicymounas ammecmauus 6 gpopme «3auem c OyeHKou»

1 Tect 1

B teuenue cemectpa

5 Oaiu1oB

5 Gamios —-100 %
BUJIBHBIX OTBETOB.

4 Gamna —80% npaBMIb-
HBIX OTBETOB.

3 Gamma -60 % npaBwIb-
HBIX OTBETOB.

2 bamwra — menbme 50 %
NPaBIIIEHBIX OTBETOB.

npa-

2 Tect 2

B teuenue cemectpa

5 Oaiu1oB

5 Gamios —-100 %
BUJIBHBIX OTBETOB.

4 o6amna —80% mnpaBMIb-
HBIX OTBETOB.

3 Gamma -60 % npaBwIb-
HBIX OTBETOB.

2 bamwra — menbme 50 %
HpaBHJIbHBIX OTBETOB.

npa-

3 PI'P

B teuenue cemectpa

5 Oau1oB

5 6amioB —TOJTHOE U Tpa-
BUJIbHOE BhITIoJIHeHHE PI'P.
4 Gayia —HETOJIHOE U TIpa-
BUJIbHOE BhITIOJIHEHHE PI'P.
3 Gamia —HENOJHOE U C
OIIMOKAMH  BBIIOJIHEHHOE
PI'P.

2 Oamma — HENPaBUIBHO
BhInTotHeHHOEe PI'P.

JIOB

4 | Mapku wMmarepua-

B teuenue cemectpa

5 Oaju1oB

5 Gamios —-100 %
BUJIBHBIX OTBETOB.

4 Gamma —80% npaBUIb-
HBIX OTBETOB.

3 Gamma -60 % npaBuIIb-
HBIX OTBETOB.

2 6amma — mensie 50 %
HpaBHJIbHBIX OTBETOB.

npa-

5 Tect 3

B tedenue cemectpa

5 Oaju1oB

5 OamoB —-100 %
BUJIBHBIX OTBETOB.

4 Gamna —80% npaBUIb-
HBIX OTBETOB.

3 Gamma -60 % npaBwIb-
HBIX OTBETOB.

2 Gamna — menbine 50 %
MIPaBUJIbHBIX OTBETOB.

npa-

Texymuit KOHTPOJIb:

25 GayioB

HUTOI'O:

25 GayioB
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HaumenoBanmue
Cpoxu IIxkana ouenu- Kpurepun
OLICHOYHOI 0
BbITIOJIHEHU S BaHMS OLICHUBAHUS
cpeacTBa

Kpurtepuu onieHKH pe3y/ibTaTOB 00y4eHHs M0 AUCHHUILINHE:

0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CYyMMBI 0ajIoB — «HEYIAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHBIN YPOBEHb ISl IPOMEKYTOYHON aTTeCTallMU O JUCLUILIUHE);

65 — 74 % OT MakCUMaJIbHO BO3MOXHOH CyMMBbI 0aJIJIOB — «YZOBJIETBOPUTEIBHOY (IIOPOro-
BbIl (MUHUMAaJIbHBIN) YPOBEHb);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMbI 0ajlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH UHBIE MATEPHAIbI, HEOOXOUMBbIE /1151
OLIEHKHU 3HAHUI, YMeHH i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3youme npomecc popMupoBaHHUs KOMIIETEHIIUH B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3apanus I TeKyIero KOHTPOJIsl ycleBaeMoCTH
PI'P

1) laTh OykBeHHOE 0003HAUEHUE BCEM JIMHUAM IUarpaMMbl.

2) Caenatp (ha30BbIii aHATTU3 BCEX 00JIACTEH U ONPEIEIIUTh KOJMUYECTBEHHOE COOTHOIIIE-
Hue (a3 mpu 3aJaHHOI TemIeparype.

3) Onucarb U30TEPMHUUECKUE IPEBPALLCHUSI B JAHHOW JUarpamme.

4) Bo Bcex o0nacTsx quarpaMMsl yka3aTbh CTPYKTYpPbl, 00pa3yromuecs B CIUIaBax JlaH-
HOW CHCTEMBI B COCTOSIHUU PAaBHOBECHSI.

5) IocTpouTh KpUBYIO OXJIQXKICHHS B KOOPAMHATAX TEMIEpaTypa - BpeMs U JUIsl 3a]aH-
HOW KOHIIEHTpanuu X(CM. BapHAHT 33JIJaHUH ),00bICHUTH TIPEBPAIICHUS, TPOUCXOISAIINEC B TIPO-
1[eCCe OXJIAXKICHUSL.

6) OmnpenenuTs KOJIUMYECTBEHHOE COOTHOLIEHUE CTPYKTYPHBIX COCTAaBIISIFOIIMX CIJIaBa
pY KOMHATHOU TeMIIepaType U 3apucoBaTh CTPYKTYpY.

7) OOBSICHUTDH XapaKTep U3MEHEHUS CBOMCTB CIJIaBOB B JAHON CUCTEME C MOMOIIBIO 3a-
koHa H.C. Kypnaxosa u JI.A. bouBapa.

Tabnuna 1 — Bapuantel 3a1anuii

Bapuanr Cucrema IIpouenTHOE Ycnosue
coJiepKaHue
KOMIIOHEHTOB
1 2 3 4
1 10 % Mg Harpes
21 Pb-Mg 80 % Mg OxnaxxaeHne
31 60 % Mg Harpes
14 30 % Ca OxnaxaeHue
34 Mg-Ca 60 % Ca Harpes
35 90 % Ca OxnaxaeHue
2 3% Ge Harpes
26 Sh-Ge 10 % Ge OxnaxaeHue
36 73 % Ge Harpes
13 13 % Ge Harpes
23 Al-Ge 25 % Ge OxJtaxkneHue
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33 75 % Ge OxJtaxaenne
3 Sn-Zn 52 % Zn OxJaxaenue
29 90 % Zn Harper
25 20 % Ge Harpes
19 Mg-Ge 40 % Ge Harper
9 85 % Ge OxnaxxacHue
11 Pb-Sb 13 % Sb Harpes
5 Cu-Ag 30 % Ag OxnaxxaeHue
15 80 % Ag Harper
6 Cu-Ni 25 % Ni OxJtaxknesue
16 50 % Ni Harpes
7 3% Si OxJtaKneHue
17 Al-Si 25 % Si OxnaxxacHue
27 10 % Si Harpes
12 3% Cu OxJtaxxacHue
22 Al-Cu 33% Cu OxJtaxneHue
32 15 % Cu OxnaxkaeHue
8 2% Zn OxJaxxaeHue
18 Cd-Zn 10 % Zn OxnaxkaeHue
28 60 % Zn Harper
10 10 % As OxnaxaeHue
20 Cu-As 25 % As Harper
30 Cu-As 35 % As OxnaxxaeHue
4 45 % As Harper
24 Pb-Sn 50 % Sn Oxitaxxknenue

o L

E 1083 *® g 397 .

E E 232

B 779 a
I 183
19,5 62 97,4
| | \
Cu I Ag Pb | Sn
0 50 72 100 0 50 100
KOHUeHTpauus, % KOHUeHTpauns, %
Pucynox A.1 — lmarpamma Cu-Ag Pucynok A.2 — Jlnarpamma Pb-Sn
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KOHUeHTpauus, %

Pucynok A.6 — JInarpamma Cd-Zn
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Pucynok A.8 — lmarpamma Sn-Zn
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Pucynok A.13 — /lnuarpamma Mg-Ca Pucynok A.14 — lnarpamma Sh-Ge

3.2 3aianus I TeKYLIero KOHTPOJIsl yCleBaeMOCTH

3ananud 11 1abOpaTOpHBIX paboT:

1 IIpoBecTn TMarHOCTUKY MaTEpUaJIOB MPU MOMOIIY MaKpoaHaIHn3a (M3MEPUTh TIIyOuHYy
[IEMEHTUPOBAHHOT'O CJIOS, OTNPENENUTh JIMKBAILIMIO, ONPENENUTh 30HY TEPMHUYECKOTO BIHMSHHUA,
OTMCATh U3JIOMBI MATEPHAJIOB).

2 PaccmoTpeTh 00pa3zoBaHHE KPUCTALIOB U M3YYHUTh MPOLECC KPUCTAJUIM3ALUY MIPH TO-
MOIIIM PacTBOPOB COJIEH.
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3 N3yunTh MUKPOCTPYKTYpY CTaJieii U YyryHOB, YMETh UX Pa3IU4aTh B 3aBUCUMOCTH OT
XMMHYECKOI'0 COCTaBa, PACCUUTATh CTPYKTYPHBIE COCTABIISAIOIINE.

4 Pemenue 3ama4 no OuHapubeiM cuctemam | u |l pona (onpeneneHne KOIM4eCTBEHHBIX
COCTaBJIAIOLIMX U XUMHUECKUI cocTaB (a3).

5 Pemenue 3anau no 6unapusM cuctemam Il u 1V pona (onpenenenne KoIm4ecTBEHHBIX
COCTaBJIAIOLIMX U XUMHUECKHUI cocTaB (a3).

6 Ymets pacmmdpoBbIBaTh U 3aIM(POBBIBATE MAPKH MAaTEPHAIIOB.

BapuanTts! Bonipocos tecta Ne 2

1. BepHO 11, 4TO 4yr'yH-3TO CIUIaB XkeJle3a ¢ KpEMHUEM?

2. Kakyto craguto rpaduTH3aIiiy Ha3bIBAlOT IIEPBUYHOM ?

3. imeeT i KOBKUI 9YT'YH ITUTAaCTUHYATYIO (hopmy rpaduta?

4. MOXHO JI1 TOJBKO IO MUKPOCTPYKTYpPE ONPEICIUTD, SIBISIETCS JIU YYyT'yH CEPhIM, KOB-
KHM WJIA BBICOKOITPOYHBIM?

5. YkaxuTe oTpULIaTeIbHbIE CTOPOHBI rpaduTa B UyryHe.

6. Kakoli 4yryH MOKHO IPUMEHUTH KaK 3aMEHUTEIb YTIEPOAUCTON cTamu?

7. Pacudpyiite AUK-1

BapuanTsl BonpocoB Tecta Ne 3

1. K xakoii cucteme CIijIaBOB OTHOCSTCS 1yPaJIFOMUHBI?

2. Kak M0oxHO ynpouHuTh cruias AMr5?

3. lebopmupyemMble alfOMUHUEBbIE CILIABBI IUI0XO MOAJAI0TCS TPOKATKe?
4. AMOMUHUN HE UMEET AJJIOTPONMYECKUX MOAUPUKALUN?

5. I'’ie npuMeHSI0TCs BBICOKOIIPOUHBIE AIIOMUHUEBBIE CILIaBbI?

6. Pacumpyiite /{16

BapuanTs! Bonpocos Tecta Ne 4

1. Yo Takoe unaeHTtop?

2. Kaxas TommmHa oOpasua JAomycTUMa MPU U3MEPEHUU TBEPAOCTH, €CIM JUaMeTp Iia-
pHKa paBeH 5 MM?

3. Kak BbIOMpaeTcs AuaMeTp mapuka U Harpy3ka Ipu U3MEpEHNUU TBEpIOCTH?

4. Onpenenute METO U3MEPEHUS U YCIOBUS UCTIBITAHUS:
-ds = 1,56 d=? HB=?

-ds=15 HB="?
-25 HRC
-200 HB
-250 HBs/75010  d =7
-300 HV
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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