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1 BBenenue

Pabouas nporpamMMa u (OHJ OIEHOYHBIX CPEICTB TUCHMIUIMHBI «MaTepruanoBeeHue)
COCTaBJICHBI B COOTBETCTBUU C TPEOOBAHUAMHU (eepalbHOIO rOCYAapCTBEHHOT0 00pa3oBaTelb-
HOTO CTaHAapTa, YTBEPXKICHHOTO mpukazoM MwuHoOpHayku Poccuiickoit ®@enepaunun @I'OC,
yTBEp)KICHHBIH TprKkazoM MunoOpHayku ot 04.08.2020 Ne877, m oCHOBHO# NpodeccuoHaIb-
HOW 00pa30BaTEIbHOM MPOrPaMMBbI IOJATOTOBKH «7exHoI02uueckoe npoeKmuposanue 6biCoKope-
CYPCHBIX KOHCMPYKYUU CAMONeMo8 U epmosiemos» 1o crneunaibHocTu «24.05.07 Camonero- u
BEPTOJIETOCTPOCHUEY.

[IpakTuueckasi MOArOTOBKA pealn3yercss Ha OCHOBE:

- IIpodeccuonansueiii crangapt 32.002 «CIIEUUAJIUCT I10 ITPOEKTUPOBAHUIO U
KOHCTPYUPOBAHHIO ABUAILIMOHHON TEXHUKM». O606menHas TpynoBas OYHKIMS:
C. PyKoBOJICTBO IPOEKTHO-KOHCTPYKTOPCKUMH paboTaMu 1Mo pa3pabOTKe aBUAITMOHHOW TEXHU-
ki - [Ipodeccuonanpueiii cranmgapt 32.008 «CITEHUAJIMCT I1I0 YIIPABJIEHUIO KAYE-
CTBOM B ABUACTPOEHUW». O606mennas tpynosas ¢pyakmus: E. PazpaboTka u BHeape-
HUE CUCTEMbI KaueCTBa B OPraHU3allui aBUACTPOUTENIbHON oTpaciu - KoHCynbTanuu ¢ BeayIiu-
MU paboTomarensiMu, OObeIMHEHUSIMI paboToaaTeNell OTPacin, B KOTOPBIX BOCTPEOOBAHBI BbI-
nyckHuku: [Tporoxon KC 04 (20.02.2021)

3agayn -3HaTh aTOMHO-KPUCTANINYECKOE CTPOCHUE MaTEpUATIOB
AACHUIITTMHBI -3HATh BUJIBI M KJIaCCU(HUKAIIUIO MaTEPUAJIOB
-yMeTh BBIOMpATh HEOOXOIMMBIN MaTepual, pemias npodeccuoHanbHble 3a/a-
071
OcHOBHBIE BBenenue. OCHOBHBIE TOHATHS MaTepraaoB. MarepruanoBeeHUE KaKk HayKa.
paszenbl / TeMbI ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE METAIIIIOB
JMCIUTUINHBI MaxpoaHasus
Kpucramnmszanus MeTamios
Kpucrammzanus

CaoiicTBa MaTepHaioB

Teopus cruiaBos

Huarpamma cocrosiaus (I, 11 pona)

[TocTpoenne auarpaMMbl METOJOM TEPMHUUECKOTO aHAIN3A
Huarpamma cocrostaus (111, 1V pona)

MapkupoBKa CIIJIaBOB

MapxupoBKa aBHallMOHHBIX CILJIABOB

Knaccudukanus aBuallmoOHHBIX CIIJIABOB
MuKpoCTpyKTypa aBHallMOHHBIX CIIaBOB

Teopus Tepmudeckoil 00pabOTKK aBUAIMOHHBIX CIIJIABOB
Tepmuueckas 00pab0TKa aBUAIIMOHHBIX CILJIABOB

2 IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3yJIbTATaMH 00pa30BaTeIbHOIl IPOrpaMMbl

[Iponiecc m3yueHus AUCHUIUIMHBI «MaTepuanoBeeHne)» HampaBlieH Ha (GOPMHUPOBAHUE
cnenyromux kommereHiuid B coorBercTBUU ¢ ®I'OC BO u ocHOBHOIM 00pa3oBaTenbHOU MpPO-
rpaMMmoii (tabnuua 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yabTaThl 00y4eHHs MO JUCLIUIUINHE

Konx n HanmeHoBaHue WNHuKaTophl TOCTHKEHUS [Inanupyemsle pe3ynbTaTsl
KOMIIETCHIIUU 00y4YeHHs IO JUCHUIUINHE

YHuBepcaabHbIe
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«YK»

Oo6menpodeccnoHanbHbIC

OIIK-1 Cnocoben
OPUMEHSTh ecre-
CTBEHHOHAYYHBIE |
OOLIEMH)KEHEPHbIE

3HAHMSA, METOABI Ma-
TEMaTU4YEeCKOro aHa-
aM3a ¥ MOJEIHpOBa-
HUS, TEOPETHYECKOTO
U DKCIIEPUMEHTAJIb-
HOTO  HCCJIEOBAHUs
JUISL PeIICHHUs HHXKe-

OIIK-1.1 3Haer TeopeTHYECKUE
OCHOBBI €CTECTBEHHOHAyUYHBIX U
OOLIEMH)KEHEPHBIX  JTUCIHUILTUH
OIIK-1.2 Ymeer nmpuUMEHSTb Me-
TOJBl MaTEMaTHYECKOro aHajan3a
U MOJICTUPOBaHUS B MPOQECCHO-
HAJIbHOM JESITeTbHOCTU

OIIK-1.3 Bnageer HaBblKamu
TEOPETUUYECKOIO0 U SKCIIEPUMEH-
TAJIBHOTO HCCIEIOBAHUS B TMPO-
(beccroHanbHON NesTeIbHOCTH

3HaTh COCTaB, CTPYKTYPY, CBOM-
CTBa U IPUMEHEHUE MaTepua-
JIOB,;

YMmeTb 000CHOBaHHO BHIOMPATh
paloHaIbHBIA MaTepua 3aro-
TOBKH, €T0 CIIOCO0 MOJIy4YEHUs U
00paboTkun

Brnaners HaBbIKOM pabOTHI HA
000pyOBaHUU IJIs OTpeerie-
HUS (PU3HKO-MEXaHUUECKUX
CBONCTB.

HEpPHBIX 3a7a4 IIpo-
dbeccuoHanpbHOM jes-
TEABLHOCTH

[Tpodeccuonanpubie

«IIK» -

3 MecTo IMCHUNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuunianHa «MarepuaioBeieHre» U3ydaeTcst Ha 2 Kypce B 3 ceMecTpe.

JucuuruiiHa BXOAUT B cocTaB Oyioka 1 «Jlucuuniausel (MOAYIM)» U OTHOCUTCS K 0a3o-
BOH YacCTH.

Jlnist OCBOEHUS AUCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU U / WJIU OTIBIT TPaK-
TUYECKOM AeqTeNnbHOCTH, COPMUPOBAHHBIE B ITPOLECCE U3YUECHUS TUCLUILINH / MpakTUK: «Ma-
TeMaThKa», « [eXHOIOrns KOHCTPYKIIMOHHBIX MaTepUAIOBy, «DUZHUKa.

3HaHus, yMEHUs] U HaBBIKH, C(POPMUPOBAHHBIC NPU M3YYEHUM TUCHMILIMHBI «Marepua-
JIoBeJleHue», OyAyT BOCTPEOOBaHbI MPU U3YyUEHUH MOCIEAYIOMUX AucHuIUIMH: «[lmanupoBanue
U 00paboTKa SKCIIEPUMEHTA.

HucuunnuHa «MartepuanoBeeHle) 4YacTUYHO peanu3yercd B (opMe MpakTHYeCKON
MOJTOTOBKH.

HucuunnuHa «MaTtepuanoBeieHue» B paMKaxX BOCHUTATENIbHOW pabOThl HAlpaBieHa Ha
(dopmupoBaHue y 00ydaroLIMXCsl YyBCTBA OTBETCTBEHHOCTH WJIM YMEHMsI apryMEHTHPOBAaTh, Ca-
MOCTOSITEJIBHO MBICIHUTh, Pa3BUBAET TBOPYECTBO, MPOPECCHOHANBHBIE YMEHUSI WM TBOPUYECKU
Pa3BUTON JTMYHOCTH, CUCTEMBl OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 3a BBIIIOJHEHHE y4eOHO-
MIPOU3BOJICTBEHHBIX 33JaHUH U T.JI.

4 O0beM IMCUMILTUHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX € YKA3aHUEM KOJIHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenoaasareseM (Mo BUIAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO PadoTy
00yYarIMXCcs

Oo6mas Tpya0eMKOCTh (00beM) NUCIUTUIMHBI cocTaBisieT 4 3.e., 144 akax. gac.
Pacrnipenenennie o6beMa AUCUMILIUHBI (MOIYJIS) 10 BUJAM Y4€OHBIX 3aHATUN PE/ICTaB-
JeHo B Tabmnure 2.

Tabmuua 2 — O6beM IUCHUILTUHBI (MOTYJIS) IO BUJIAM YUEOHBIX 3aHSATHIH
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

O61mas TpyA0eMKOCTh AUCHUTUIHHBI 144
KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o 64
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

B tom uuce:

3aHAITUSA JIEKHHMOHHOT0 THNA (JICKI[UU U UHbIC YUeOHBIC 3aHSITUS, TIPEIY- 32
CMaTPUBAOIINE TIPEUMYIIECTBEHHYIO Tiepeaady yueOHoi nadopmammm re-
JIarOTHYECKUMH PAaOOTHUKAMU ) 6
B TOM 4HCJIe B (hOpMEe MPAKTUIECKON TTOJITOTOBKHU:

3aHAITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, MPAKTUUECKHUE 3aHSITHS, TPAK- 32
TUKYMBI, JTA0OpaTOpHBIC PaOOTHI, KOJJIOKBUYMBI 1 HHBIC AaHAJIOTUYHBIE 3a-

HATHS) 3
B TOM 4HcCJIe B (hOpMEe MPAKTUIECKON TTOJITOTOBKHU

CamocrosiTesibHAsi padoTa 00y4alOIMXCs U KOHTAKTHasi padoTa, BKIIIO-

Yarolas rPyNIoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-

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

B3aMMOJICHCTBHE B AJICKTPOHHOM MH()OPMALIMOHHO-00pa30BaTEeIILHOM cpeie
BYy3a

[TpomexyTouHas arTecTanusi O0yJaromuxcs — 3a4eT C OIEHKOH

5 Conep:xkanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3/aeiam)
€ YKa3aHHeM OTBEJIeHHOr0 Ha HUX KOJIMYeCTBA aKaJeMHYecKHX YacoB U BU/I0B

y4eOHoii padoThI

Tabmuna 3 — CTpyKTypa u coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bugpsl yaeOHOW paOOTHI, BKITIOYAsi CAMOCTOSI-
TEJIbHYIO paboTy 00y4aroLIMXCs U TPYL0EM-
KOCTb (B yacax)
Konrakthas pabota
HammeHoBaHme pa3zienos, TeM H COJIEpKaHHUE IperoIaBaTelsi ¢ 00yJaroIMMHUCS
Marepuaa Jlekuun | Cemunap- | JlabGopa-
CKHe TOpPHBIE CPC
(mpakTH- | 3aHATHA
YeCKHe
3QHSITHSI)
Beenenne. OCHOBHBIE TIOHSITHS MaTEPUAIIOB. 5 2
MarepuasnoBeieHHe KaKk HayKa.
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIJIOB 2 2
Maxkpoananus 2 2
Kpucrannuzanus metamio™ 2 2
Kpucrannmzanus 2 2
CBoiicTBa MaTepHagoB™ 4 2
Teopust criaBoB 4 2
Onpenenenue TBEPAOCTH Pa3IMYHBIMH METO/a- 4 5
MU™*
Jmnarpamma coctosiaus (I, 1l pona) 2 2
Jmnarpamma coctosinus (I, 1l pona) 2 2
IlocTpoeHne quarpaMMsl METOAOM TEPMUYECKO- 4 2
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Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
ro aHaJIM3a
Juarpamma coctosuus (I11, 1V pona) 2 2
Huarpamma cocrostaus (11, 1V pona) 4 2
Jlnarpamma cOCTOSIHUS «OKEJI€30-YTIIePO» 4 2
JlnarpamMma COCTOSTHUS «KeJIe30-YTIIEPOI» 2 2
bunapusie cucremsr (PI'P)* 38
MapKkupoBKa aBHAIIMOHHBIX CIIABOB 4 2
MapkupoBka 4 2
Krnaccudukanus aBHallmOHHBIX CIIJIABOB 2 2
MuKpoCTpyKTypa aBUallUOHHBIX CIJIABOB * 4 2
Teopus Tepmudeckoil 00pabOTKK aBUALIMOHHBIX 4 2
CIJIABOB
Tepmuueckas 00pab0OTKa aBUAIIMOHHBIX CILIA- 4 2
BOB
UTOoro
10 THCHMIJIHHE 32 16 16 80

* peanu3yercs B GopMe MPaKTUYECKO MOATOTOBKH
6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOLIUXCS MO TUCIUTIIIHHE
(MoayJr0)

[Ipy nmnaHUPOBAHHHM CAMOCTOSTENHLHONH pPabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CJIENYIOIIUM PACTIPEICICHHEM YacOB Ha CaMOCTOATENbHYIO paboty (Tabiuia 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON PadoThI KoanvecTBo yacoB
N3ydenne TeopeTHYeCKUX pas3iesioB TUCIUIITMHBI 22
[TonroroBka K 3aHITHSIM CEMHUHAPCKOI0 TUIA 20
[TonroroBka u oopmieHue PI'P 38
80

7 OueHoOYHBbIE CPeICTBA /s IPOBeEICHUs TEKYIero KOHTPOJIs
U MPOMEKYTOYHOM aTTecTalniy 00y4aoIuXxcs M0 JMCHHILIMHE (MOLY110)

@DoHJ OLICHOYHBIX CPEACTB I NPOBEACHUSA TEKYILIEro KOHTPOJSA YCIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTaluuu npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN MJIM MHBIX MaTepUalIoB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs IO AMCHMIUIMHE (MOIYII0), MPAKTHKE XPaHUTCS HA Ka-
benpe-pazpaboryrke B OyMa)kHOM H 3JIEKTPOHHOM BHU/IE.




8 VYueOHo-MeTOaMYeckoe ¥ HHPOPMAINMOHHOe o0ecrevyeHUe JTUCHUILIHHBI
(MoayJin)

8.1 OcHoBHas tuTEparypa

1. MarepuanoBenenue : yueoHnoe mocodue mist By3oB / JI.B. Tapacenko, C.A. [1axo-
MoBa, M.B. YH-unkoBa, C.A. I'epacumoB / nox pen. JI.B. Tapacenko — M. :MH®PA-M, 2018.
— 475 ¢. — (Bwicmiee o0-pa3oBanue: bakamaBpuar). - ISBN 978-5-16-004868-0. - Tekcr :
anektpoHHbld. - URL: https://znanium.com/catalog/product/967022 (mata oOparmeHus:
01.06.2021). — Pexxum JOCTYyIIA: 11O MOAIHKCKE.

2. Bbenora, 1.B. MarepuanoBenenue : yuebHoe nmocodue st By3os / M. B. benosa,
H. E. Emen. - 2-e u3n. - Komcomoinbck-Ha-Amype: M3n-Bo Komcomonbckoro-na-Amype
roc.Te€XH.yH-Ta, 2016. - 129c.

3. MarepuanoBenenue : yaeOHuk st BTy30B / [Tox oomr.pen. b.H.Ap3amacosa. - 2-¢
U3, UCIIp. U JoI. - M.: MammHoctpoenue, 1996. - 384c

8.2  JlomosHuTeJbHAS JUTEPATypa

1. YepenaxuH, A. A. MartepuanoBenenue : yueOHuk / A. A. Uepenaxun. — MockBa
: KYPC : UIHOPA-M, 2020. — 336 ¢. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN
978-5-906923-18-9. - Tekcr : AJICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1060478 (nara oopamenus: 01.06.2021). — Pexxum gocty-
1a: 7o MOJIKUCKE.

2. JlaxtuH, FO.M. MarepuanoBenenue : ydeOHuk ais BTy3oB / 0. M. Jlaxtun, B.
I1. JIeonTheBa. - 3-¢ u3., nepepad. u gor. - M.: Mammnoctpoenue, 1990; 1990. - 527c.

8.3  Meroauueckue yKa3aHus JJisl CTYJ€HTOB [0 OCBOEHUIO M CIHIIMHBI

JUi yCHEIIHOTO BBIIOJHEHUSI BCEX Pa3fesioB CaMOCTOSITENIbHON padoThl ydamumcs pe-
KOMEHYETCs HCTIOIb30BaTh CIeAyIoliee y4eOHO-METOANUECKOe oOecreueHue:

1. benosa, 1.B. Marepuanosenenue: yaeOHoe mocobue mis By3oB / 1. B. benosa,
H. E. Emen. - 2-e usn. - Komcomonbck-Ha-Amype: U3n-Bo Komcomomnbckoro-na-Amype
roc.TexH.yn-ta, 2016. - 129c.

2. Barnep C.H. bunapHble cHcTeMbl: METOIUYECKHE YKa3aHHS MO BBITOJIHEHUIO
KOHTpPOJIbHOM paboThl mo kypcy «Marepuanosenenue»/coct.:C.H. Barnep, H.E. Emen, A.A.
[nunesa.-Komcomonsck-Ha-Amype:I'OYBIIO «kKHAI'TY», 2008.-40c.

3. Barunep C.H. 3amanus k koHTposibHOU paboTe «JluarpamMma xene30-yriaepo mno
Kypcy «Marepuanosenenuey/coct.:C.H. Barnep, H.E. Emen.-Komcomonbck-Ha-
Awmype:KoMmcomonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5c.

8.4  CoBpemeHHnble mnpodeccHOHATBbHBIE 0a3bl JAHHBIX W HHG(POPMAIMOHHBIE
CIIPABOYHbIC CHCTEMbI, HCIOJIb3yeMble NPHU OCYILIECTBJICHUM 00pPa30BaTeJbLHOIO Mpouecca
MO0 JUCHUIIHHE

1. DnextponHo-OnbnnoTeunas cucrema ZNANIUM.COM. [lorosop Ne 4997 »6¢ K3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpensa 2021 r. 7

2. DnekTpoHHO-OMOMIMoTeyHast cuctema [IPRbooks. Jlunen3unonnsiid qorosop Ne EIT 44/4
Ha IMpeJIOCTaBJICHUE JIOCTyNa K D3JIeKTPOHHO-OmOmmoreunoit cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnextpoHHo-OnbmmoTeunas cucrema eLIBRARY.RU (nepuoanueckue uznanus) [lo-
roop Ne EIl 44/3 na oka3zaHue yciyr AocTyna K 3JIeKTpoHHbIM u3nanusm WMK3 211 272

7000769 270 301 001 0010 002 6311 244 ot 04 ¢pespans 2021 .

8.1 Ilepeyenbp  pecypcoB HH(OPMANMOHHO-TEIEKOMMYHUKALMOHHOH CceTH
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«MHTepHET», HEOOXOAMMBIX /LISl OCBOEHUS THCHUIIMHBI (MOIYJ151)
1. DnexTpoHHBIE HHPOPMAIIMOHHBIE PECypChl M3aTeNbeTBa Springer Springer Journals

(https://link.springer.com)

2. Tlonutematnyeckas pedeparuBHO-OnOIMOrpaduyeckas W HayKoMeTpuueckas 0asa
nanubix Web of Science (http://apps.webofknowledge.com)

3. NndopmanmonHo-cripaBodHas cucteMa « KOHCYIbTaHT TUTIOC

4. baza JaHHBIX MEXKAYHApPOJIHBIX HWHJEKCOB HAYYHOIO IIUTUPOBAHHUS  Scopus
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — anekTpoHHas Iiardpopma Jyis
JOCTyNa K PEryJspHO OOHOBISIEMBIM 0a3aM JaHHBIX 0 MAaTEPHAIOBEJACHUIO W3/1aTelIbhCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKUX M AHHAMHYCCKUX CIIpa-
BOYHBIX I/I3,Z[aHHI>'I I10 HAaHOMAaTEpHUuajliaM 1 HaHOYCTpoﬁCTBaM.

8.2 JlnueH3MOHHOE MPOrpaMMHOe obecneyeHHe, HCI0Ib3yeMoe MpU
OCyIIeCTBJIEHUH 00Pa30BaTEIbHOIO MPoIecca Mo JUCHHUILINHE

Tabnuna 5 — [lepeuens nCNoab3yeMOro MPorpaMMHOT0O o0ecreueHus

Haumenoanue 110 PexBu3nTHI

OpenOffice CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

9 OpraHu3anuOHHO-NeJarornyecKkue yCcJoBHs

Opranun3zanust 00pa30BaTeIbHOTO MpoLecca PErIIaMeHTHPYETCsl y4eOHBIM TUIAHOM H pac-
nucaHueM yueOHbIX 3aHsTuil. SI3bIk 00yueHHs (mperongaBaHuss) — pycckuil. [l Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/I‘IGCKI/If/'I 4JacC yCTaHaBJIMBACTCA MMPOAOIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢opmupoBaHuK CBOEH HHAMBUAYAIBHOH 00pa30BaTEIbHOW TPACKTOPHU O0ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIMUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'[BHI)IX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPbI 0CBOOOXKIAaeT 00yyJarone-
Irocsa OT HCO6XO}]I/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 Od6pa3oBaTeibHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauinoH-
HBbIC O6pa30BaT€JIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MU) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHatuil. MHpopmanmoHHbie
o0Opa3oBaTeNbHble TEXHOJOTHUU PEATH3YIOTCS MyTEM aKTHUBU3AIMHU CaMOCTOSITENBHONH pPaOOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKIMOHHBIN Kypc MpeJIoyiaraeT CUCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii niekumu jiekTop 00513aH MpeaynpeuTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, yueOHbBIM TOCOOUSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIHMK 00beM mH(pOpMaIuu u o0ecrneunBaTh
6oee rirybokoe MOHUMaHKUE Y4eOHBIX BOINPOCOB MPH 3HAYUTEIHHO MEHbBILIEH 3aTpaTre BpEMeHH,
4yeM 3T0 TpedyeTcsi OOJBIINHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.


https://link.springer.com/
http://apps.webofknowledge.com/
https://www.scopus.com/
https://materials.springer.com/
https://nano.nature.com/
https://www.openoffice.org/license.html

9.3 3aHATHS CEMHHAPCKOI0 THMA

CeMuHapckue 3aHATHS MPEICTABISAIOT co00 AeTaan3auio JEKIHOHHOTO TEOPEeTHIECKO-
ro MaTepuaia, IpoBOIATCS B LIEIAX 3aKPEIUIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHO# (opMOi1 MpoBe/IeHUsI CEMUHAPOB SIBJISIETCS 00CcykaeHue Harbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallud B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH mpernojaBaTelis BXOJAAT: OKa3aHUE METOJIUYECKOM Mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHIATHUSIX OLEHUBAETCS 110 CIEAYIOINUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, ITPEIIaraeMble MPENOaBATEIIEM;

* Y4aCTHE B IUCKYCCHSIX;

* BBIIIOJIHEHHUE NTPOEKTHBIX U MHBIX 3aJaHMIA;

* aCCHCTHUPOBAHUE IIPENOIABATEIO B IPOBEICHUN 3aHATUH.

OTBet fomKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKM Ha UICTOYHHUKH.

Jlokyiazpl U ONIIOHUPOBAHUE JIOKJIAA0B IPOBEPSIOT CTEIEHb BIIAJEHUS TEOPETUUYECKUM
MaTepHaoM, a TaKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX Ha CEMUHApCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTesibHAsI padoTa 00y4YaIOIMXCS MO0 TUCHUIIIIHHE (MOYTI0)

CamocTtosaTenbHas paboTa CTYIEHTOB — 3TO MPOILECC AKTHUBHOTO, IIEJIEHANIPABICHHOTO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0€3 HEMOCPEICTBEHHOTO Y4aCTHs Mpernoa-
BaTelsl, XapaKTEpU3YIOIIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTeMaTH3alysl U 3aKPEIJICHUE MOJIyYEHHBIX TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne ¥ paciiupeHre TEOPETUIECKIX 3HAHUH;

- (hopMHpoOBaHHE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MO3HABATENIBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTeH K cCaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pPa3BUTHUE UCCIEA0BATEIBCKUX YMEHUI U aKaIEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISTHCS UHIAUBUIYaIbHO WIM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I11€JIM, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MAaTEpUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOSATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHON WIJIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOAUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEHIIeMY
CPEACTBY 3aKpeIJICHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIebHBIE BOIIPOCHI Kypca, IPUOOPETEHUsI ONPEEICHHBIX HABBIKOB U MCIOIb30BaHUs Mpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanueckne yKkazanus JJIs 00y4aHIIUXCH M0 OCBOCHH IO U CIUTITHHBI

[Tpy M3y4eHWH IUCIUIUIMHBI OO0YyYaromIMMCs I1eJIeco00pa3HO BBIMNOIHATH CIEIYIOIINE
PEKOMEHIAINH
1. 3y4eHnue yueOHOU AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.



2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYeTCs 0 TTaMSITH BOCHPOHU3BECTH OCHOBHBIC TEPMUHBI, ONIPECIICHNS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTH BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33aeTcs Ha JEKIUAX Hpero-
naBaresneM. VM jke 1aioTcsi HCTOYHHKH (B MEPBYIO OYepe/b BHOBb MU3/JaHHBIC B MEPHOAMYECKON
Hay4HOH JIUTEpaType) Uit Oosiee JeTanbHOr0 TOHUMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPEIETICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIATH T€3UChI, aHHOTALIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITENILHO BBIMOJIHATH 33/1aHUS, AHAIOTUYHbIE MTPe/IaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh VISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

1. Metoanueckue ykazaHusi Ipu padore HaJ KOHCIEKTOM JIEKIIUH

B Xo1e TeKIMOHHBIX 3aHATHH HEO0OXOJMMO BECTH KOHCIEKTHpOBaHUE ydeOHOro marepuana. O0-
pamaTh BHUMaHUE Ha KaTeropuu, GopMyIHpPOBKH, PACKPHIBAIOIINE COIEPKAHIE TEX WIIM MHBIX SBICHUN
1 IPONECCCOB, HAYYHBIC BBIBOABI U MPAKTUYCCKUEC PECKOMCHAAIINHU, MOJIOKUTEIBLHBIA OIBIT B OpaTOpPCKOM
uckycctBe. JKenarenbHO OCTaBUTh B pab0uMX KOHCIIEKTAX IOJIS, HA KOTOPBIX JENaTh MOMETKU U3 PEKO-
MEHJIOBaHHOHN JINTEPATYPHI, JOMOJHSIONIIE MaTepuall IPOCITyIIaHHOM JICKIMU, a Takke MOTYEPKUBAIO-
e OCO6y}O BaXXHOCTb TC€X WJIM MHBIX TCOPCTUUCCKUX MOJI0XKEHHUH. 3aﬂaBaTb mpenoaaBaTejiro yTO4YHA0-
LIME BOIPOCHI C LEJIbI0 YICHEHUS TEOPETUUECKUX MOJIOAKEHHUM, pa3pellIeHHs CIOPHBIX CUTyaluld U T. 1.

2. MeToauyeckne yKa3aHus M0 CaAaMOCTOSATeIbLHOH padoTe HaJ U3y4aeMbIM MaTepua-
JIOM M IIPU MOATOTOBKE K NPAKTUYECKUM 3aHATHAM

HauwnnaTh Hajgo ¢ M3y4eHHs PEKOMEHIOBAHHOW JIUTEpaTyphl. HeoOXoauMo OMHHUTE, YTO HA JIeK-
1y OOBIYHO paccMaTpUBAETCs HE BECh MaTepHall, a TOJIBKO ero 4actb. OcTaibHasi €ro 4acTb BOCIIOIHS-
eTcs B TPOIIECCE CaMOCTOATENHLHON paboThl. B CBs3M ¢ 3TUM paboTa ¢ peKOMEHIOBAHHOW JIUTEPATY POt
obs3arenbHa. Ocoboe BHUMaHHE MPH 3TOM HEOOXOIUMO OOpaTHTh Ha CONIEp)KaHWE OCHOBHBIX TOJIOXKE-
HHUI U BBIBOJIOB, OOBSICHEHHUE SIBICHUH U (DaKTOB, YSICHEHHE MPAKTHYECKOTO MPUIOKEHHS paccMaTpuBae-
MBIX TEOPETUYECKUX BOMPOCOB. B mporecce 3Toii paboThl HEOOXOJUMO CTPEMHUTHCS MOHSATH U 3aIOMHHUTD
OCHOBHBIE TIOJIOKEHHSI pACCMaTPUBAEMOT0 MaTepHaa, IpUMepHI, MOSICHSIONINE €ro, a TaKKe pa3odparhb-
Csl B WJUTIOCTPATUBHOM MaTepHae | T.JI.

10 Onucanue MaTepuaIbHO-TEXHHYECKOT0 00ecrneyeHusi, He0OX0IMMOro 1JIsi
ocyuiecTBJIeHHs 00pa30BaTEIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueGHo-1200paTOpHOE 000pYy/A0BaAHHE

Tabmuna 6 — [lepedeHp 000pya0BaHUS TaOOPATOPHH

HanmenoBanue aynuropun

Aymuropus (;rabopaTtopun)

Ucnons3zyemoe obopynoBaHmue

207/3-2 Jlaboparopus buonorudeckuit Mukpockon Primo
«MarepuanoBeaeHUS» Star

Mertannorpaduueckuii MUKPO-
cKkor ¢ 1udpoBoit kameponr Mukpo-
200

MasitHukoBsIid koriep JB-W300
Mertannorpaduueckuii MUKPO-
ckor Nikon MA200
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‘ ‘ \ Muxkpotsepaomep HMV-2

10.2 Texnn4yeckue u 3J1eKTPOHHbIE CPEACTBA 00yUYEeHUS

JleknuoHHBIE 3AHATHSA.

Aynuropuu TSl ISKIIMOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MEOEIBI0 U TEXHHYECKUMU CPE-
CTBaMU OOYYEHHUS, CIY>KalIUMH JJIs MpeACTaBiIeHUsl yueOHOW HHpOopMaIK OOJIbIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOMS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

IIpakTuyeckue 3aHATHSA.

Aynuropuu JUIsl IPAaKTHYECKUX 3aHATUN YKOMILIEKTOBaHbI CIEMATU3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU cpeicTBaMu 00ydeHus (TIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

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

CamocrosiTeibHast padoTa.

[TomereHust Al CaMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHS K ceTH «MHTepHEeT» ¥ JOCTYIOM K JIEKTPOHHOU HH(POPMAITHOHHO -
obOpazoBarensHol cpene KHAT'Y:

- yuranbHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEpHBIC Ki1acchl (aya. 228 kopmyc Ne 3).

11 Uubie cBegeHus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 30POBbSI
MOET OBITh OPTraHM30BaHO KaK COBMECTHO C APYIMMH OOYYaIOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonararorcs cenyaibHble YCIOBHS 7S MOJTy4eHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/T0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C MCHUXOJOT0-(PHU3UOTIOTHIECKUMU
OCOOEHHOCTSIMU OOYYarONIUXCsl MHBAIMIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 370PO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAIMU WHBAIUAOB (npu Hamuuuu). [Ipun HE0O-
XOJUMOCTH OCYIIECTBIISIETCS JIOTIOTHUTENIbHAS MOACP)KKA MPENOoIaBaHusl ThIOTOPaMH, TICUXO0-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMU pekoMeHaanusIMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeanojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(b1eKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIUTAIINH C IENbI0 OKa3a-
HUS TTIOMOIIMA B YCTAHOBJIEHUU TTOJIHOIEHHBIX MEXIMYHOCTHBIX OTHOIIEHUHN C JIPYTUMHU CTYJICH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B cTyAieHueckoi rpymmne. [logbop u
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOAATCSA C YUYETOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAualbHOM, BU3YyalbHOW, C HCIOJB30BAHHWEM CHENHATbHBIX TEXHUYECKHX
cpencTB U HHGOPMAIIMOHHBIX CHCTEM.

OcBoenue nucummuiiHbl aunamu ¢ OB3 ocyliecTBisieTcss ¢ UCHOJb30BaHUEM CPEACTB
o0ydeHus 00Iero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 00eCIeUeHre MpeaycCMaTpUBaeT MPUCTIOCOOICHUE ayIUTO-
puii k Hyxaam un ¢ OB3.

®dopma NMpoBeJEHUsI aTTECTAUU ISl CTYJ€HTOB-UHBAINU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX TMICHX0(pU3NIeCKuXx ocoberHocter. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
csl JocTymHas (hopMa MpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TIEYaTHOW WJIM DJIGKTPOHHOW Qopme (st AUl ¢ HAPYHICHUSMH OIOPHO-
JIBUTATEIBHOTO anmnapara);
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* B TICYaTHOM (hopMe UITH IEKTPOHHOU (popMe ¢ yBEITMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (/IS JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (IS JIUII C HAPYIICHUSMH 3PEHUS).

CryaeHTaM ¢ MHBAIWIAHOCTBIO YBEIMYMBACTCS BPEMs Ha MOATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeayCMaTpUBAETCs JOCTyMHAs (opma mpeaocTas-
JICHUS] OTBETOB Ha 3aJ[aHUs, 3 UMCHHO:

* MUCBbMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMITbIOTEpE (IJIS JIUI] C HAPYIICHH -
MU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (I
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHHUS, OITIOPHO-ABUTAaTEIHLHOTO anlapara).

[Tpn HEOOXOaMMOCTH /7S 00YYAIOIIMXCS ¢ MHBAJIMIHOCTBIO TPOLETypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MarepuajioBegeHue

Hanpanenune noaroToBku

24.05.07 «CamoneTo- 1 BEpTOJIETOCTPOCHUEN

HanpasnenHocts (mpoduib) CamonerocTpoeHue
00pa30BaTeNbHOM POrpaMMbl
Kaymdukamus BeITyCKHUKA HWHXXCHEP
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
dopma oOyueHwUs OuHasl
TexHomorust 00yueHus TpaTUIIOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 4

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkoti

Kageopa MTHM - Mamepuanogedenue u

MEexXHOJ102Ul HOBbLX MAmepualos

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
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 NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

KO,I[ N HAUMCHOBAHHEC

I/IHI[I/IKaTOpBI JOCTHIXXCHUS

[Tnanupyemble pe3yiabTaThl

KOMIIETEHIIMH 00y4YeHHS 10 JUCHIUTUINHE
YHuBepcaabHbIe
«YK» -
O6menpodeccuoHaabHbIE

OIIK-1 Cnoco6en | OIIK-1.1 3naer TeopeTuueckue | 3HATh COCTAB, CTPYKTYPY, CBOM-
IPUMEHSITD €CTe- | OCHOBbl €CTECTBEHHOHAYYHBIX U | CTBA U IPUMEHEHUE MaTepua-
CTBEHHOHAyYHbIE U | OOLIEMH)KEHEPHBIX  JTUCIHUIUIMH | JIOB;
OOLIEMH)KEHEPHbIE OIIK-1.2 Ymeer mpuMeHATH Me- | YMeTh 000CHOBaHHO BBHIOMPATH
3HAHUSA, METOJbl Ma- | TOJbI MaTEeMAaTHUYECKOTO aHaju3a | pallMOHAIbHBIN MaTepHuall 3aro-
TEMAaTUYECKOTO aHa- | U MOJEIHUPOBAHUS B MPOQPECCHO- | TOBKH, €r0 CIIOCO0 MOIyUSHHS U

Ju3a W MOJIEIUpPOBa-
HUS, TEOPETHYECKOTO
U DKCIIEPUMCHTAJIb-
HOIO  MCCJIEIOBaHUS
JUISL PEIICHUST HWHXKE-
HEpPHBIX 3a7a4 IIpo-
dbeccuoHanbHOM Jes-
TEIHHOCTH

HaJILHOM JIEITENHHOCTH

OIIK-1.3 Biageer HaBBIKAMU
TEOPETUYECKOIO0 M OIKCIIEPUMECH-
TaJIbHOTO HCCJICOBAHUS B IPO-
(beccHoHaIBHOM AeATCIBHOCTH

00paboTku

Brnagers HaBBIKOM pabOTHI HA
000pyOBaHUU AJIs OTpeerie-
HUS (PU3HKO-MEXaHHUYECKUX
CBOWCTB.

[Tpodeccuonanbubie

«IIK»

Tabmuna 2 — [Mactiopt (oH/1a OIICHOYHBIX CPEJICTB

Kourpoimpy- | ®opmupyemas
emMble KOMIIeTeH Ul HaumenoBanue
pasneJinbl (Te- OIIEHOYHOT0 IMoka3aTenu olleHKH
MBI) cpeacTBa
AUCUMIITUHBI
Marepuanose- | OIIK-1 Tect Ne 1 OOmrast cymma OanjoB, KoTopas
JICHHE MOJET OBITh ITOTyYeHa 32 TECT
Tect Ne 2 Obmass cymma 6amioB, KoTopas
PI'P MOXET OBITh MOJy4YeHa 3a TECT U

PI'P Ne |

ThI

JlabopaTopHbie pado-

JemoncTpanus
pOBEIEHUS pabOThI

IIPaBUIIBHOTO

ThI

[IpakTuueckue pabo-

HeMOHCTpaHI/ISI IMPaBUJIBHOI'O BBI-
IMOJIHCHUS PaCUCTOB

Tect Ne 3 O6mrast cymma OamioB, KOTopas
MOJKET OBITh TIOJTy4YeHa 3a TeCT
Tect Ne 4 OO6mrast cymma 0amioB, KOTopas

MOKET OBITh MOJIy4CHaA 34 TCCT
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1 Mertoanuyeckue MaTepHuaJIbl, ONpeaesOIIue NPoeIypPhbl OLEHUBAHUS 3HAHMI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

MCTOZ[I/ILIGCKI/IC MaT€pHralibl, OMPEACIAIOMNE TPOUCAYPbl OLCHUBAHUSA 3HaHI/II>'I, YMeHI/Iﬁ,
HaBBIKOB U (I/IJII/I) OIbITa ACATCIIbHOCTH, NPCACTABIICHBI B BUAC TEXHOJIOTHYECKOM KapThbl JUCLIH-

e (Tabnuma 3).

Ta6muma 3 — TexHoyornueckas Kapra

HaunmMmenoBanue
OIIEHOYHOT0
cpeacTBa

Cpokn
BBINOJTHEHHUSA

IIIxaaa onenu-
BaHUA

Kpurepun
OLlEHUBAHMS

Hpomeofcymouna}l ammecmauus 6 dmpme IK3amena u zauema c ouemwﬁ

1| Tect Ne 1 B Teuenue ce- 5 bamnos 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6amma —80% MpaBHIIbHBIX OTBETOB.
3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6amna — menbie 50 % npaBUIBHBIX OT-
BETOB.
2 | Tect Ne2 B Teuenune ce- 56a10B 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.
MecCTpa 4 6anna —80% npaBUIIBHBIX OTBETOB.
3 6ayna -60 % mpaBUIIBHBIX OTBETOR.
2 6amna — menbie 50 % npaBUIBHBIX OT-
BETOB.
3 JlaboparopHbie B Teuenue ce- 3a49TCHO «3aYTCHO»-TIPAaBUJIIBHOE OIIMCAHUE OIIbI-
paboTHhI MecTpa TOB;
«HE 3a4YTEHO»- HENPABWIBHOE OMNHCAHHUE
OTIBITOB
4 IIpakTHueckue B Tteuenue ce- 3a4YTCHO «3aYTCHO»-CTYACHT IIPOJCMOHCTPUPOBAI
paboTHhI MecTpa MPaBUJIbHBIE PACUETHI;
«HE 3aYTeHO»- CTYICHT HE IPOJIEMOH-
CTpUPOBAJI IPaBHJIbHbBIE PACUETHI
5| PI'P B koHIIe ce- 5 6ayuioB 5 0aJJIOB —IIOJTHOE W TPaBUIIBHOE BBIMOJI-
MecTpa HeHue PI'P.
4 Oamna —HENOJHOE W TPAaBHJIBHOE BBI-
nosiHeHue PI'P.
3 Oamra —HEmoJHOe W C OMMOKAMH BBI-
nosiHeHHoe PI'P.
2 Oamna — HENpPaBWIBLHO BBINOJIHEHHOE
PI'P.
6 | Tect Ne 3 B Teuenune ce- 5 baioB 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIILHBIX OTBETOB.
3 6ayna -60 % npaBUIIBHBIX OTBETOB.
2 6amna — menbie 50 % npaBUIBHBIX OT-
BETOB.
7 | Tect Ned B Teuenune ce- 56a10B 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIILHBIX OTBETOB.
3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6ayna — mMenbIne 50 % npaBUIIBHBIX OT-
BETOB.
HUTOI'O: - 25 GamoB -

MakcumMaibHOe KOJIUYecTBO 0A/VIOB NMPU MPOMEKYTOYHOW aTTecTrauum B Qopme 3k3amena -25

0aJ1JI0B

MakcuMaibHO€e KOJINY€eCTBO 0aJ1JI0B npu l'lpOMemyTO'lHOﬁ aTrTreCcTallum B (bopMe 3a4yeTa ¢ OLEeHKOM

-25 0aJ1710B

Kputepun oueHKkHu pe3yabTaTOB 00yUeHH MO AUCHUTITHHE:

0 — 64 % ot MakCHUMaJIbHO BO3MOXKHOH CYMMBbI 0aJIJIOB — «HEYIOBJIETBOPUTENHHO» (HEAOCTATOUHBIN YpO-
BEHB JIJIS IPOMEKYTOYHOM aTTeCTaluy 1O AUCIUIUINHE);
65 — 74 % oT MakCHMMaJbHO BO3MOKHOH CYMMBbI 0aJJIOB — «YAOBJICTBOPUTENHHOY» (IIOPOTOBBIA (MHHHU-
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HanmeHnoBanue
Cpoku IlIkana oneHu- Kpurepun
OLIEHOYHOI'0
BbITIOJTHEHHS BaHMSI OLICHUBAHMS
cpecTBa

MaJIbHBII) YPOBEHB);

75 — 84 % OT MakCUMaJIbHO BO3MOKHOM CyMMBI OaJlJIOB — «XOPOIIO» (CPEIHUI YPOBEHB);

85 — 100 % oT MaKCUMAaJIbHO BO3MOXKHOM CyMMBI OQJIIIOB — «OTIMYHO» (BBICOKUH (MaKCUMAJBHBIN) ypo-
BEHb)

2 TunoBble KOHTPOJILHBIE 32/IaHNUS WJIH HHBIE MATEPHAIbI, HEOOXOIUMBbIE /1151
OLIEHKHU 3HAHUI, YMEHM i, HABHIKOB U (MJIM) ONBITA JeATEJbHOCTH, XapaKTepH-
3yome npouecc popMupoBaHUs KOMIIETEHIIUH B X0/1e 0CBOeHHsI 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3aganus I TEKyIero KOHTPOJIsl yCIeBaeMOCTH

3ananus 11 1ab0paTOpHBIX paboT:

1 TIpoBecTn TMAarHOCTHKY MaTepUaioB MPH MOMOIIM MaKpOaHaIu3a (M3MEPUTh TIIyOUHY
OEMCHTHUPOBAHHOI'O CJI0d, OHNPCACIWUTL JIMKBAIWIO, ONPECACIUTL 30HY TCPMHUYCCKOI'O BJIMSAHUA,
OIUCATh M3JIOMBI MaTEPUAJIOB).

2 PaccMoTpeTh 00pa3oBaHHE KPUCTAIJIOB U U3YYMTh MPOLECC KPUCTAIUIM3ALMU IIPH I10-
MOIIIY PaCTBOPOB COJIEH.

3 MeTo10oM TepMUYECKOTO aHaIH3a MIOCTPOUTH THArpaMMy COCTOSTHHS

4 V3y4nTh MUKPOCTPYKTYPY CTaJel U YyryHOB, YMETh UX pa3in4yaTh B 3aBUCUMOCTU OT
XUMHYECKOTO COCTaBa, PACCYUTATH CTPYKTYPHBIE COCTABIISIOIINE.

5 IlpoBecTr TepMHUYECKYIO 00PaOOTKY CTaieH.

3anaHus A1 IPAKTUYECKUX 3aHATHI:

1 Onpenenuth TBEpIOCTb MaTepuanoB pa3inuuHbiMU MeTtojamu (bpunenns, Buxkepc,
Pokgemn).

2 Pemenne 3ama4 no OuHapHeiM cuctemam | u |l pona (onpeneneHne KOIMYeCTBEHHBIX
COCTaBJIAIOLIMX U XUMHUECKHUI cocTaB (a3).

3 Pemenue 3anay no 6uHapHeiM cuctemam Il u 1V pona (onpenenenne KoJIMYECTBEHHBIX
COCTaBJIAIOLINX U XUMHUECKHUI cocTaB (a3).

4 3Has (u3MUeCKUi CMBICT KaKJ10M JIMHUU JUarpaMMbl, TOCTPOUTH JUarpaMMy <CKeje-
30-YIIIEPOI».

5 YMmeTh paciin@poBbIBaTh U 3a1IM(POBBIBATH MAPKH MATEPHAIIOB.

Bapuant PI'P

1) Hatp OykBeHHOE 0003HAYEHHE BCEM JIMHUSIM TUArPaMMBI.

2) Caenatb (ha30BbIii aHATU3 BCeX 001aCTeH U ONPENeIUTh KOJTMUYECTBEHHOE COOTHOIIIE-
Hue (a3 mpu 3aJaHHON TeMIlepaType.

3) Onmcarp U30TepMHUUECKUE TTPEBPAIICHHSI B TAHHOM JUarpamme.

4) Bo Bcex obyacTax quarpaMMbl yKazaTh CTPYKTYPBI, 00pa3yroluecs B CIUIaBax JaH-
HOM CHCTEMBI B COCTOSIHUU PaBHOBECHSI.

5) TlocTpouTh KpUBYIO OXJIaX/IECHUS B KOOpJUHATAX TeMIlepaTypa - BpeMs U s 3aaH-
HOM KOHIIeHTpanuu X(CM. BapHaHT 3aJIJaHuH ),00bICHUTE PEBPAIICHUS, TPOUCXOISIINE B TIPO-
1eCcCe OXJIaXKICHUS.

6) OmnpenenuTs KOJIMYECTBEHHOE COOTHOLIEHUE CTPYKTYPHBIX COCTABJIAIOIINX CILIaBa
IIpY KOMHATHOM TeMIepaType U 3apucoBaTh CTPYKTYPY.

7) OOBSACHUTB XapaKkTep U3MEHEHHUsI CBOWCTB CIIaBOB B JJAHOM crcTeMe ¢ MOMOIIBIO 3a-
koHa H.C. Kypnakosa u JI.A. bouBapa.
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BapuanTs! Bonnpocos Tecta Ne 1

1. Cranpro Ha3bIBAaETCS CIUIAB XKeJe3a C yriepoioM, rae yriaepoaa 1o 4,3%?

2. MOXHO JI C TOMOIIBIO MpaBuia (a3 onpeaenuTb XUMUYECKUN COCTAaB CTaln?
3. KpacHOJIOMKOCTb CTaJId 3aBUCHUT OT KOJIMYECTBa yriepoa’?

4. Yro onpenensier tunus ES Ha muarpamme <oxene3o-yriepoan»?

5. AyCTeHUT-TBEpABIN PacTBOp yriaepoja B d-xkenese?

6. Pacumudpyiite Y12A

BapuanTts! Bonipocos Tecta Ne 2

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

2. Kakyto craguto rpaduTH3aIiiy Ha3bIBAlOT IIEPBUYHOM ?

3. imeeT 1 KOBKUU 9YT'YH TUTACTUHYATYIO hopMy rpadura?

4. MOXHO JIi TOJIKO MO0 MUKPOCTPYKTYPE ONPEIEIIUTD, SBJISAETCS JIU YYyTyH 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 npuMeHSIOTCs BHICOKOIIPOUYHBIE aIFOMUHHUEBBIE CILIABbI?

6. Pacumpyiite /{16

BapuanTts! 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 YCIIOBUS UCIIBITAHUSA:
-ds = 1,56 d=? HB=?

-ds=15 HB="?
-25 HRC
-200 HB
-250 HBs/75010  d =7
-300 HV

Pacumpyiite: Ct6, 80, Y9A, 60C2H2A, HI8K4M7TC, P18K5®2, Al2, BKI10,
TT40K8, 232,BT21JI, AJI2, 116, MHXXKM130-1-1, CuaS, YH11I'7111, JI60, b16, BK4, KU37-10

PI'P

1. HayuuThcs paciuingpoBbIBaTh 0003HAUEHUSI METAJIIIOB U CIUIABOB.

2. Ucnonw3ys 3a1anus, NpecTaBieHHbIe B Tabauie 1 pacumdpoBars 06003HaU€HUS METAJUIOB U
crutaBoB. BapuaHT 3amaHust BbIOMpaeTCsl B COOTBETCTBUM C MOPSAIKOBBIM HOMEpPOM (pamMuiiuu B
CIIMCKE TPYIIIIBI.

3. Jlns kaxa0i MapKu MaTepHralia ornpeaeauTh 001acTH BO3MOKHOTO IIPUMEHEHHUSI.

17



Tabnuna 1 — BapuanTel 3aganuii

BapuanTt 1 Bapuant 2 Bapuant 3 Bapuanr 4
Cr2mce Cr3cn Crécn Cr2kn

20 40 60r" 70r

CU1s UBI'30 K460-3 K435-10
10X23H18 12X17H16M3T 08X23H18M 12XH35BT
LHIX6 P18M P14AD P9K10

Y12 V13 Y9 V12

AMr2 bpO3I112C5 AKI12 J16

Bapuant 5 BapuanT 6 Bapuant 7 Bapuant 8
Cr2kn Cr2mce Crdnc Cr5nc

s0r 08k 60I" 10mc
K435-10 Cy2s5 K433-8 Cu3s
17XH35BT 10X17H13M2T 12X21HST 14XI'C
P9K10 1IX9 P14AD x1s

V11A VI2A V11 V8
BbpAXKH10-4-4 AMrl10 bpOI114-3 BpAS5
Bapuant 9 Bapuant 10 Bapuant 11 Bapuanr 12
Ct3km Ct2mnc Crdnc Cr4xn

s0r 08k 45 55T

K465-3 B4Y35 I15XCH/, K437-12
1012C 40XI'CH3BA P14A® 40H18KOMST
P9K10 HIX15 Vi3 P18M

V8 VI2A AUYC-2 Y9A
JI[14K3C3 J160 J16 bpO6116C3
BapuanTt 13 Bapuanrt 14 Bapuanr 15 BapuanTt 16
Cr3mc Cr5mc Crt5mc 30 Crdkn

AYK-2 40 BUY40 55T
25XH35BT BY60 30XH2B® AUC-1

P9K1 12X17H16M3T P14A® 30HI0X11M2T
V8 P18M V10 P18M
bpOl14-3 VY9A JI070-1 VI11A
JIH65-5 JIMnA-57-3-1 JI168

Bapuanrt 17 Bapmuanr 18 Bapuanr 19 Bapuant 20
Crérmc Cr5mc Crdkn Cr3mc

20 50 55T K450-5

BY40 AYB-1 K437-12 ISHI0X11M2T
38XH3MA 30X2T'CH2BM 12H12K15M10 V10

1IX9 V13A P18M BpAM10-3-2
JII40M13 A AC30XM V8A P6MS5

V12 JI80 J196 08kn
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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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