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JIner aktyaauzanuu padoueil mporpaMmbl
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1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

Ilenpto ycBoeHus kypca «Teopust CTpOEHHs MaTepUANIOB» SBISAETCS IOJATOTOBKA
OakanaBpa mo Hampasinenuto 22.03.01 «MatepuanioBeneHHE ¥ TEXHOJOTHH MAaTepHaOBy,
npopmwis  «MarepuanoBeJeHUe UM TEXHOJIOTMH MaTepualoB (B MAIIMHOCTPOEHHH)» B
cooTBeTCTBHE C ['OCynapCTBEHHBIMH TpPEeOOBAaHUSIMH K YPOBHIO ITOATOTOBKH BBITYCKHHKOB,
COIJIACHO KOTOPBIM BBIITYCKHUK JIOJDKEH OBITh CIIOCOOEH BBINOJHATH CIHEIYIOLIUE BHJIbI
npoeCCUOHATBHON JEATEILHOCTH: HAYYHO-UCCIIEOBATENIbCKAs M PacuyeTHO-aHAJTUTHYECKas,
IIPOU3BO/ICTBEHHAS U IPOEKTHO-TEXHOJIOTHYECKAs.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Hucturmuaa Teopust CTPOGHHMsI MaTEpHANIOB BXOJWT B 4YacTh Y4eOHOTO IUIaHa
(dhopMUpYyEeMYIO Y4aCTHUKAMH 00Pa30BaTEIbHBIX OTHOIICHH 00pa30BaTeIbHOM MPOTPAMMBI.

Jns  w3ydeHHWs JAUCHMIUIMHBI  HEOOXOoAWMBI  3HaHUS  (YMEHHWs,  BIJIQJICHHUS),
c(hOpMHUPOBAHHBIC B PE3Y/IbTATE H3yUCHHUS JUCITUIUINH/ IPAKTHK:

duzuka

Maremaruka

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HEOOXOTUMBI JIJISl U3YYCHHSI JUCIIUILTAH/TIPAKTHK:

MopenupoBanue 1 ONTUMHU3ALIMS CBOMCTB MAaTEPHAIOB M TEXHOJIOTMUECKUX ITPOLIECCOB

Marepuanosenenue

MexaHn4eckHre CBOMCTBA MaTEpUAIOB

TexHonorus nNoay4eHus U3Aeauil B MalIMHOCTPOCHUN

Teopus TepMudeckoit 00padoTKu

Bb160p MaTepranoB U TEXHOIOTHM TEpMOOOPaOOTKH B MAIIMHOCTPOEHUU
[ToBepXHOCTHOE YIPOUHEHHE U MOJM(PUKALINS TOBEPXHOCTEH

3 Komnerenunn ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUSI

AUCHUTLUIMHBI (MOYJIS) ¥ MIJIAHUPYEMBbI€e Pe3yabTaThl 00yUeHH s

B pesynbpTare ocBoeHust IuUCHUIUMHBI (Monyns) «Teopust cTpoeHHs MaTepHalioB»
oOydJaronuiics 10HKeH 00J1aaTh CISAYIOIIMMHI KOMIIETCHITUSMU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXKXCHHUA KOMIICTCHIIN

[1K-11 CnocobeH mpoBOAWTH HCCIENOBAHUS AJIsi BBISBICHHME MPHUYMH Opaka MaTepuaioB H
U3JIEITI U3 HUX

IIK-11.1 [IpoBeneHne BHIOOPOYHBIX TOHKUX (DU3UUYECKUX HCCIEAOBAHUN H3IECIHM,
M3TOTOBJICHHBIX B CJOHBIX MpoOIleccaX TEPMUYECKOTrO IMPOU3BOJCTBA, B
LEISX BLIIBICHHUS CKPBITHIX IEDEKTOB CTPYKTYPHI




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJIs)
OO6mmas Tpy1I0€MKOCTh JUCIUIUTMHBI COcTaBiisgeT 12 3aueTHbIX enuuunil 432 akajl. 4acoB, B TOM YHUCIIC:

— KOHTaKTHas pabora — 276,75aka. 4acos:

— ayauTopHas — 265 akaj. 4acos;

— BHeaynutopHas — 11,75 akan. 4acos;

— camocTosTeapHas pabota— 83,85 akan. yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K DK3ameHy — 71,4 akaj. dac

d)opMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHas < B ®opma K
KOHTaKTHas |& S i ., | TeKyme o1
o paGota E \of CaMOCTOATEIILHOU ro KOMITIET
Paszien/ Tema S | (s axan. wacax)| ~ paboThI KouTpo | HLMH
JUCLUTUTAHBI 3 1
@)
Tlex | - [TP3KT-
3a| 3aH.
H
1. Cemecrtp 2.
11 Tema 1. Ucropuueckas copaBka O  Pa3BHTHH TpopaGoka
Kkpuctamiorpaduu. 3akoHsl kpucramworpaduu. Kpucramioxumus HCKHHOHHOF.O .
W MUHEpaJoruss Kak Hayka, MecTo Kpucrauiorpapuu u Marepuana, VCTHEIR
MHUHEpaJIOTHH B CHCTEME HayK O TBepaoM Tene. OcobeHHOCTH 2 1 MOATOTOBKA K Ié)npoc MK-11.
CTpOCHHUS KpucTauioB. [loHSTHE 00 OCHOBHBIX CBOWCTBAaxX M HpaKmquK?M OHTPO 1
crenu(uUecKux 0COOCHHOCTAX KPUCTAIIOB. 3apOoXKIEHHE, POCT SAIVITIVIM, e
W pacTBOpEHHE KPHCTAIOB. PaBHOBecHass (opma KpHCTAJUIOB. roaroToBka K padora
Mertob! BbIpaIIUBAaHUS KPUCTAIIIOB. KOH;S(?(J:;:OH
1.2 Tema 2. Tlonstue kpuctayuia. PeanbHble W HIcalbHbIC i 6
KpUCTAIBl. DlleMeHTapHas —sdeiika. Tpancnsuuu. Bpioop popabotia H?Ku' VYcrHblit
OCHOBHBIX TpaHCIALMH. basuc M kpucrtamumueckas CTPYKTypa. Marepuaid, onpoc | e qq
IInockoctn u HampasneHuss B pemerke. Muaekcel Muiepa. 3 2 1 [TO/ITOTOBKA K . | Kontpo i '
Omnpenenenre MHASKCOB HOPMANX K TUIOCKOCTH. 30HBL [IpaBmimo TPAKT. SAMATIAM, | g
30H. OCOOCHHOCTH WHAMIUPOBAHUS TIOCKOCTEH M HanpaBleHUN I?(?}?;;Tg:gg; pabota
B I'€KCAarOHAJIbHOM peleTKe.
1.3 Tema 3. . Cummerpuss KOHTMHYyMa M JAUCKOHTHHYyyMa.| 2 I 6
OnpeneneHue  CUMMETPUH. OJIEMEHTBl CHUMMETPHH, OCH, popabotka H?Ku' VYcrHbii
IUIOCKOCTH, LEHTP MHBepcuu. OrpaHuueHHUs], HaKJIaJbIBaeMble Ha Marepuaid, ompoc
3JIEMEHTHl CHMMETPHH B KpUCTauiaX. Bo3mMoxHbIe KOMOMHAIIMN 6 6 2 MOArOTOBKA K . | Kontpo TK-11.
JJIEMEHTOB IIOBOPOTHOW cuUMMeTpuu. ToueuHble TIpyMIbI, TPAKT. SAHATHAM, 1| g !
pa3OueHne MX Ha CHCTEMBbl (CHHTOHMHM) W Karteropuu. Pemerku I?(?}?TFOTOBgaK paboTa
Bpan>. p. pabore
1.4 Tema 4. [Ipocreiimye KPUCTATUTMIECKUE CTPYKTYPHI.
TMomumopdusm. Koopaunanuonnoe uucio. [TpuHmmn
IUIOTHEHIINX YIIakoBOK. ['ekcaroHaibHas IUIOTHAS yIIaKOBKa, IpopaGoTKa JeKir. v .
rpaHeleHTPUPOBaHHAs KyOHuecKkas ynakoBka. J[Ba Tuma mycToT Marepuaia; CTHEIH
B IJIOTHEHIINX YIAKOBKaX, X Pa3MePhl U KOOPMHALIHS. momroroka k| o"PO¢ | [TK-11.
Peanuzanus ynakoBok B kpuctaiuiax. CBEpXCTPYKTYpBI, HX 4 2 |22 TIPAKT. 3aHSATHSM; Konrpo 1
ocHosuble Tunbl B I'1IK, OLK, I'TI pemerkax mogroropka k| Conad
KOHTp. paboTe padora




1.5 Tema 5. Knaccubuxanus nehekToB KpHCTAIIMYECKOTO

cTpoeHus. Todeunble Ie(eKTH KPUCTAIIMYECKOTO CTPOCHUS IIpopaboTka
MeTayuloB. Bunbsl  ToueuHblx gedekroB.  TepmoauHaMumka JIEKIIMOHHOTO
TOYCYHBIX JEPEKTOB. VICKa)KeHHWEe KPUCTAJUTUUECKOW pEHIeTKU Marepuana, VYerabii
TOYEYHBIMU Jedekramu. DHeprusi oOpa3oBaHMS W MHUTpALUU MIOJITOTOBKA K ompoc | e 149
ToueuHbIX JedekToB. [TonBmkHOCTE AedekToB. PoxkaeHue u cTok 6 4 14,15] npakrtuueckum | Konrtpo 1 '
TOYEYHBIX  JIeeKTOB. ATOMHBIH  MexaHu3M  auddysum. 3aHATHAM; JbHAS
HepasroBecHble ToueyHble edekTsl. BO3HUKHOBEHNE TOYEUHBIX MOATOTOBKAa K | paboTa
IeQeKTOB MpH  3aKajKe, IUIACTHYECKOH JedopMauuu U KOHTPOJIBHOU
obmyueHus. MeTopl ONpenesieHHsT KOHICHTpAUi BaKaHCHH, pabote
SHEPruy UX 00pa30BaHUs U MUTPALIUH.
1.6 Tema 6. TeopeTrueckasi U pealibHas MPOYHOCTh KPHCTAILIOB.
Ilonarue o nucnoxanuu. Bekrop broprepca. Konryp broprepca. ITpopaboTka
KpaeBas nucnokanus. BunroBas nucnokanus. CkoibkeHHE U JIEKIIUOHHOTO
nepenoi3anue KpaeBoi auciokanuu. CMelIaHHble JUCIOKAlUU MaTepuaa, YcrHbii
U UX JBIKCHHE. YTpPyrue CBOMCTBA UCIOKAIUU. OHEPrus TIOATOTOBKA K ompoe | e 149
mucnokauuil. JluneitHoe Hatspkenue. Cuiibl, NeiicTByromue Ha 12 8 4 npaktudeckuM | Kontpo 1 ’
JUCIOKalUio.  YIpyroe  B3aUMOJCHCTBHE  HapajulelbHbBIX 3aHATHAM; JIbHAS
KpaeBbIX M BUHTOBBIX AMCIOKAIMiA. J[MCIOKalMM B THIHUYHBIX MOATOTOBKAa K | paboTa
METaJUIMYECKUX CTPYKTypax. JleneHue nucnokanuii Ha MOJIHBIE U KOHTPOJIbHOM
YaCTUYHBIC. OHEPreTHYECKHH KPUTEPUH  AMCIOKAIIMOHHBIX pabote
pEaKIni.
1.7 Tema 7.JledexThl ymakoBKH. JHeprus Ae(HEKTOB YIMAKOBKH.
Xapaxrepusle nonssle auciaokamuu B ['TIK, OLK pemerkax.
Pacmiemrenne aucnokanuii. Yactuunele muciaokanuu llloxim.
Hucnokarun @panka. XapakTepHble AUCIOKAIIMOHHBIE PEeaKINU.
TToepeyHoe CKONBXEHHE | TEPENoj3aHue PacIleIUICHHBIX
IUCIOKALIMH. Bepmmansie JIUCIOKAIIHAH. O6pasoBanue
JUCIIOKAMH MpH KPUCTAUIM3ALMU PaCIUIaBICHHOIO MeTaia. IIpopa6otka
Pa3MHOXeHHME IUCITOKANUMA TPH IUIACTHYECKOH eopMaIium. JICKIIMOHHOTO
Hcrounnk @panka-Puna. B3ammoneiicTBMe auclIOKamuii ¢ MaTepHana; YerHbli
JUHEHHBIMH M TOYCYHBIMH JepeKTaMu. MeToabl HaO0ICHUS NoATroTOBKA K 0oIpoc K-11.
IUCIIOKAallMii ¥ ONpeAeNeHMsT HX IUIOTHOCTH. J[BrrkeHHe 12 8 4 npaktinaeckum | Kontpo 1
IUCIOKALIMH. Topmosxenue TUCIOKALIMIA. [lepeceuenmne 3aHATHUSAM, JIbHAs
JIUCIIOKAIUH. JBrxenue JUCIIOKAIUI c MOpOraMu. TIOATOTOBKA K pabora
BzaumopeiictBue aMcioKauMi  C  OPUMECHBIMH — aTOMAaMMU: KOHTPOJILHOH
atmocdepsl  Kotpemna, Cuyka, Cy3yku. BsaumoneiicrBue pabore
JUCTIOKAli ¢ BaKaHCHSMU W MEXYy3eIbHbIMH aroMamMu. CHIIbI
ITaitepica. bapbepbl Jlomepa-Korpenna. Topmoskenue
IUCIOKALMA TpaHWIAMH 3epeH H cy03epeH, arMocdepaMu
IpUMeCel U JIETUPYIOILUX 3/1eMEHTOB. TopMOXKEHNE AUCTOKALUI
JTUCTIEPCHBIMH ~ YacTHLAMH.  JIMCIOKAaIlMOHHBIE  KOMIUIEKCHI.
Nucknuuanuug
1.8 Tema 8. I'panunsl 3epeH. I'paHHIBI HaKJIOHA M KPY4YEHUS. Hpopa60n<ane1<u.ycmwjI
I'panuuel  3epeH M cyO3epeH. MayloyrioBele  I'paHHIIBL. MaTepuana,
BricokoyrnoBeie TpaHuinpl. CrenuanbHble W POU3BOJIbHBIC 6 4 5 MOJITOTOBKA K I?;IlfTOCO I1K-11.
TpaHHLbl. 3aBUCHMOCTh SHEPTrUM TPAaHUI] 3€peH OT Yyria HX MIPAKT. 3aHATHIM; P 1
Pa30pUEHTUPOBKU. 3€pHOTPAHNYHBIE TUCIOKALUU U CTYNEHBKH. MOArOTOBKA K JIbHad
Mexanu3m murpauuu rpasul. JBoiiHUKU. ['paHuLIbl ABOTHUKOB. KOHTp. pabote pabora
Hroro no pazneny 51 34 2%'3
Hroro 3a cemectp 51 34 2%‘3 3a4€T
2. Cemectp 3.
2.1 Tema 1. lenp u 3amaun W3y4eHUS AUCHMILIMHBL Teopus Tpopaborxa
CTPOCHHUSI MaTepHaloB KaK HayKa. JHaYCHHE TEOPHU CTPOCHUS JICKIUMONHOTO .
MaTepuana, VYcrHbIi
MaTepHajoB Uil TOATOTOBKM HMHXXECHEpAa - MaTepualio-Be/a
Tunel cBszeit B kpuctaimax. Knaccudukamusi marepuanos. 6 4 8 MOATOTOBKA K omPOc frrpe 11,
Merannuueckoe cocTosiHHE BemecTBa. Kiaccuueckas MOJAETb npaxtuuccium | Koutpo 1
3aHATHAM, JIbHas
Metayula. KBaHTOBBIE MpPEJCTAaBICHUS O  METALIMYECKOM ’
MIOJITOTOBKA K pabota
COCTOsIHMM BCLICCTBA. Tunununsie CTPYKTYPBI METAJUIUMYCCKUX o
KOHTPOJILHON

KpHUCTAJJIOB.

pabote




IIpopaboTka

2.2 Tema 2. TepmonuHaMuKa B MaTepuaiioBejieHUU. [1epBbIid u JICKIITHOHHOTO
BTOPO# 3aKOHBI TepMOJMHAMUKH. OOIIKE YCIOBUS PaBHO-BECHS Marepuana; VYcTHbIi
cucreM. [lpaBuno ¢a3 T'ub6ca. DaszoBeie paBHOBECHS. 12 g8 |82 MOJITOTOBKA K ompoc | e 19
PaBHOBecHsI B OJHOKOMIIOHCHTHBIX CHCTeMax. PaBHOBecus B ' npakTudeckuM | KoHTpo 1 '
JBYXKOMIIOHEHTHBIX CHCTEMaX. TepMOAMHAMHKa (ha30-BBIX 3aHATHUSM; JbHAs
nepexonoB 1 u 2 pona. @a30Bble qUarpaMMbl, THIIBI THATPAMM. MOJrOTOBKa K | paboTa
TToctpoenue auarpamm (pa30BOTO paBHOBECHS KOHTPOJBHOM

pabote
2.3 Tema 3. Kpucraumsanus >XKAIKHX pacTBOpoB. M3meHeHue IIpopaboTka
JHEPrMU TpU KpUCTAUIM3AlMH. KpUTHYECKUIA  3apOJbII. JIEKIIUOHHOTO
OHepruss 00pa30BaHHMsS KPUTHYECKOTO 3apojbiia. Pasmep Marepuana, YcrHbii
KpUTHYECKOTO 3apojbimia. Kunernka kpuctaumsanui. CKOpocTh 8 12 8 MOJIrOTOBKA K ompoc | e 19
3apOXKIEHHS, CKOPOCTh POCTa KPHUCTAIOB. ['0-MOreHHOEe U npaktuyeckuM | KonTpo 1 '
TeTEepOreHHOe 3apOXKICHUs. MeEXaHH3M pOCTa KPHCTAJJIOB, 3aHSITHUSIM; JIbHAs
IBYXMEPHBIH 3apoaplml. Kpucrammusamust 3BTEKTHYECKHX U MOArOTOBKa K | paboTa
Ipyrux IByX(}a3HbIX CIUIaBOB. JICHAPHUTHAs KPHUCTALTH3AIHSL. KOHTPOJIBHON
JIvkBarus. 30HHAsI OYNCTKA. pabote
24 Tema 4. Teepable pacTBOPHI 3aMEIICHUS W BHEAPCHUS. ITpopaboTka neKir. VerHui
IIpa-puna IOm-Po3epu i TBepABIX PacTBOPOB 3aMEIICHHUS. Marepuaa;
YropsaoueHHbIE TBEpAble PacTBOPHL. IIporieccs! ynopsio-4eHus. 10 12 8 MOATOTOBKA K Ig:p °¢ [ TIK-11.
Omnpenernenue cTeneHn Nopsaka. [IpoMeKyTodHbIe COSTHHEHNUS. TIPAKT. 3aHATHSM; HTPO 1
Hanbronunsl u Geprommuasl. ®azer FOM-Pozepu. ®aspr Jlaeca. MOATOTOBKA K m)6H aA
6 — (haspl. Dasbl BHEAPEHHUS. KOHTp. pabore pabota

36 36 32,2

Wroro no pasneny
Hrtoro 3a cemectp 36 36 |32.2 9K3aMeH
3. Cemectp 4
3.1 Tema 1. uddy3us B Meramwiax M CIUIAaBaX, 3aKOHBI
mudpdy-3un.  Atomubiii  Mexanusm  auddysun  Dddekr
Kupkennanna. @akropsl, austomue Ha quddysuto. Cryuaiinsie ITpopaboTka
ne-pemenieHnss ¥ kodpduuuent  auddysun.  DaxTopsl, JICKIITMOHHOTO
BIIUSIIOIINE Ha muddy3uto. O0bemHasi, TrpaHUYHAas, MaTepuana; YcrHblit
mo-BepxHocTHast Aupdy3us. Pacyer YacTOTHI IMEPECKOKOB. MIOJTOTOBKA K ompoc | e 19
N3-menenue KOHILIEHTpalH B HOBEPXHOCTH npu 8 10 [ 7,3 | mnpaktudeckum |KonTpo 1 '
1 hy3HnOH-HOM HACBHIIICHHH BTOPBIM KOMITOHEHTOM. 3aHSITHUSIM; JbHAs
PeaxktuBHas mud-dysus. Pacuer xosddummenta mupdysun u HOATOTOBKa K | paboTta
SHEepPrHM aKTH-BauWK. MeToasl uccieAaoBaHus aUQPy3um. KOHTPOJIBHON
Merannorpa-duueckui, XUMUYECKUH, METOJ pabore

MUKPOPEHTTCHOCHIEK-TPaJIbHOT0 aHanu3a. Oxe CHEKTPOCKOIMSL.
ABTorpadude-ckui, CHEKTpanbHbIH aHATIN3.




3.2 Tema 2. ®a3oBbic TpEBpAIICHHS B TBEPJOM COCTOSHHH.
Ilonumopdusm.  IIpuuuHbl  NOIMMOPQHBIX  IPEBPALICHUMN.
MexaHn3M ®  KHHETHKa  IOTMMOP(HOTO  INPEeBpalICHHS.
Knaccudukanus ¢aszosbix npespamienuil. Knaccuueckas teopust
3apOXKJICHHA M pocTa. Bimsane $hopMbl 3aposiiia Ha KHHETHKY

IIpopaboTka
npeBpamnienns. MaccuBHble mpeBpamieHus. KorepeHTHeie U JIEKLHOHHOTO
BHU/IMAHIITETTOBEIC IIpeBpallCHUsL. MapTteHcuTHbIE .
Marepuana, VYerabii
npeBpaiieHus. MapTeHCUTHbIe (a3bl B CTalsAX. Bumel ¢as, ux
. MOJTOTOBKA K ompoc
crpoeHue u cpoiictBa. Ilonumopdusm B cramix. JuarpamMMel [K-11.
. 24 18 6 npaktniueckuM | Konrpo
COCTOSIHUSI JBOMHBIX cHcTeM. Da30BBle M CTPYKTYpHBIE . 1
OpeBpallieHuss B CIUIaBaX OKENe30-yIIEepoi: XapaKTepUCTUKA SAHATIVIM, fbras
peBp . YIIEPOL: P P MoJAroToBKa K | pabora
KOMIIOHEHTOB U (a3 cucremsl Fe-C; nuarpamma coctosiHus Fe — .
N KOHTPOJIbHOI
Fe3C xpucrammusanus u (HOpMUPOBAHHE CTPYKTYphl cTaneil u aGoTe
Oenbix 4yryHoB; TepMoAMHAMHKAa M KHHETHKAa MapTEHCHTHOTO p
npeBpamienus.  Kiaccudukanus —npeBpalleHuil 1o TUILY
MEPECTPOUKN pelIeTkKn U 1o poiu muddysuu. Peraped u
Mopdosorus MapTEHCHUTA. OobpatHoe MapTEHCUTHOE
npeBpamnenie. KinaeTrnka MapTeHCUTHOTO NpeBpatieHus. 4
IIpopaboTka
JIEKIIUOHHOTO
3.3 Tema 3. Pacmajg mnepechlieHHBIX TBEPIBIX PAaCTBOPOB .
Marepuana, YcrHbii
CrapeHue U TepMOJMHAMUKA CTAPSIIUXCS CHCTEM.
HOArOTOBKA K orpoc
Konuenrpanuonnas 3aBUCHMOCTb TEepPMOJUHAMUYECKOTO ITK-11.
N 8 8 6 npakTudeckuM | KoHTpo
norennana. ClimHOJANBHBIA pacai. M3MeHeHHe KOHIICHTPAIu| SAHSTIIM: IbHAS 1
npu pacnajge. HuskoremnepaTypHelii pacnan. Suenctelii wim ’
nByxdaszHblii pacnaz. JlehopMallmoHHOE CTapeHHE TOATOTOBKA K pabora
' ’ KOHTPOJIbHOM
pabote
IIpopaboTka
JIEKLIIUOHHOTO
N Marepuana; YcrHBIIT
34 Tema 4. MexaHu3mbl IUIacTHUCCKOW  Aedopmariuu. P ’
HOArOTOBKA K ompoc
Hedopmarus CKOJIb)KEHUEM. Cucremsl CKOJIBYKCHMSL. MK-11.
4 4 2 npaktnueckuM | Konrpo
IIpuBeneHHble KacaTeNbHBIC HANPSDKEHUS NPU CKOJBXKECHUH B 1
3aHATUAM; JbHas
MOHOKpPHUCTAIIIaX
MOATOTOBKAa K | paboTa
KOHTPOJIbHOM
pabore
IIpopaboTka
. JIEKIIUOHHOTO
3.5 Tema 5. Jlepopmanust aBoiiHukoBanueM. Kpucramiorpadus t .
. o MaTepHaa; YcrHslit
nBoitHMKoBaHms.  [IBoitHmkoBanme B OLIK  pemrerke. OIIDOC
. . MOATOTOBKA K
[BoitnukoBanne B ['LIK kpucrammax. JlucnokanmoHHBIN OATOTOBKA P MK-11.
i 4 6 3 npaktudeckum | KoHTpo
MexaHu3M JBoiiHHKoBaHUs [ledopmarnus cOpocooOpasoBaHUEM. HAS 1
o HSITHSIM;
JedopmarnonHoe ynpouHeHue. JIMCIOKAIIMOHHBIN MEXaHU3M 3a ’
IIOATOTOBKA K pabota
YIIPOYHEHUS] METAIIIOB .
KOHTPOJILHOM
pabore
[IpopaboTka neki.
3.6 Tema 6. CTpyKTypHBIE YPOBHU ITACTHYECKOHN JedopManun Mmarepuaa;
2 4 1 noxroroBka Kk |Yernsrii| [TK-11.
MPaKT. 3aHATUAM; | OIpoc 1
MIOJTOTOBKA K
KOHTp. paboTe
3.7 Tema 7. Ctpoenue mnonumepoB. Da3oBble Mepexoibl B IpopaGoTia JieKi
nonuMepax. HaamonekynspHele cTpykTypbl. PenaxcanmoHHble P NI[)aTe ana: " |YcrHblit
mpolecchl ¥ SIBICHHS. Buabl  (QHU3HYECKHX  COCTOSHHUI P ’ orpoc
MOJTOTOBKA K MK-11.
nmonuMepoB.  MexaHu3M  cTapeHHss TOJUMepoB.  Teopus 4 4 6 DAKT. 3AHSTHSM: Kontpo 1
miactudukanuu. da3zoBble PaBHOBECHS B CMECAX IOJIHMEPOB. pl'IO)Ill"OTOBKaK > | mpHas
Heopranuueckue crekna. Crpykrypa cutamioB. CTpykrypa KOHTD. DaBGOTE pabora
KepaMH4YeCKuX MaTepraioB. KoMIIO3HUIIMOHHBIE MAaTEePHAITBL. p-P
Hroro no pazaeny 54 54 31,3
Hroro 3a cemectp 54 54 1313 9K3aMeH
141 124 |83,8 3aYer,
Uroro no nucuurmne
5 9K3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B xome mnpoBencHHs JIEKIMOHHBIX 3aHATHM IPELyCMaTpUBAcTCAd HCIOJIb30BaHUE
3JIEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepHuaja 10 TeMmaM, TPeOYIoUIMM WuIocTpauuu. B
Impouecce IpenojaBaHus IUCUUIUIMHBL «Teopus CTpoeHus MaTrepuajloB» IPUMEHSIOTCS
TpaauIMOHHBIE, MHTEPAKTUBHbIE M HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIC
TexHosoruu. Ilpum MCHoNb30BaHUM TPAJULMOHHBIX OOpa30BATENbHBIX TEXHOJIOTUH y4yeOHbIe
3aHATHUS BBINONHAIOTCSA B (opMe MHPOPMALMOHHBIX JEKIMH M MPaKTUYEeCKHUE 3aHATUH. DTa
TEXHOJIOTUSl ~ COYETaeTcs €  HUCIOJb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, KOTJa JEKIIMH IPOBOJATCS B (JOpME JCKIMNA-BU3YaTH3AIHHA, TIPU
peayM3alMM  KOTOPBIX  M3JIOXKCHHE  CONEPIKAHMS ~ COIPOBOXKIAETCS  IPE3CHTALMEH ¢
JIeMOHCTpanueil y4eOHbIX MaTepUaoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B
TOM YHUCIIe WIUIOCTPAaTUBHBIX, IpaQUuecKuX, ayauo- M BHAEOMAaTepUasoB. JIeKIMOHHBIN
MaTepuai 3aKpeIvIsieTCsl B X0J1€ IPaKTUUYECKHUE 3aHATHI, HA KOTOPBIX BBINOIHIIOTCS IPYNIIOBHIE
WIM UHIMBHYyaJIbHBIC 3a1aHUs 110 IPOHAEHHON TeMe. [Ipu npoBeaeHUH NPaKTUYECKUE 3aHATUI
HCIOJIb3YETCSl MHTEPAKTUBHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH, YTO IPENAIoaracT akTUBHOE U
HEJIMHEWHOE B3aUMOJEHCTBUE BCEX YYAaCTHUKOB M JOCTH)KCHHME HAa ITOM OCHOBE JMYHOCTHO
3HAYMMOTO JUIsI HUX 00pa30BaTEIbHOTO pe3yibTara. JISKIMOHHBIA MaTepHuai 3aKperuisieTcss B
XO0JI€ MPAKTUYECKUX 3aHATHH, HA KOTOPBIX BBIMOIHAIOTCS TPYIIIOBBIEC 3aJaHUs 110 IPONACHHON
teme. CaMmocTosTenbHas paboTa CTUMYIHPYET CTYIACHTOB K IMOUCKY MH(POpPMAIUU B TPOIECCe
IIOATOTOBKH K 3aHATHAM U K cZjaue dK3aMeHa.

6 YueOHO-MeTOAMYeCKOe 00ecniedeHHe CAMOCTOSITeIbHOI PadoThl 00y4aloIuXCs
[TpencraBneno B npuioxxeHuu 1.

7 OueHOYHBbIE CPEACTBA 1Jsl MPOBeAeHHs MPOMEKYTOUHOI aTTecTAlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqMYeCcKOe U HH(POPMATMOHHOE 00ecTieYeHre THCITUTLTHHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTYpa:

1. OcHoBsl MatepuanoBeaenus: yueouuk / [B. H. 3amnarun, FO. M. Canoxuukos, A. B.
Jly6oB u np.] ; mox pen. B. H. 3anmaruna. — 8-e uza., crep. — M. : M3parensckuii meHTp
«Axanemusy, 2017. 272 c.

2.  ApackuH, A.M. MarepuaioBeeHue W~ TEXHOJIOTHUS  METaJUIMYECKUX,
HEMETAJUIMYECKUX M KOMIO3HMIIMOHHBIX MaTepuaioB: YueOnuk / A.M. Anackun, A.H.
Kpacnosckuii. - M.: ®opym, 2018. - 592 c.

3. Cronspos, B.JI. ®a30Bbie mpeBpalleHuss U CTPYKTypooOpaszoBanue . yueounuk / B.JI.
Cronspos, E.C. Mamtotuna, B.1O. Beenenckuii. — Mocksa : MUCHUC, 2018. — 266 c. — ISBN
978-5-906846-85-3. — Tekcr : 25eKTPOHHBIH // DieKTpoHHO-0nbInoTeuHas cuctema «Jlauby :
[caiiT]. — URL: https://e.lanbook.com/book/115294 (nmata obpamienus: 09.03.2023). — Pexxum
JIOCTyMA: AJI aBTOPU3. MTOJIb30BATENEH.

4. Kanyrkuna, JIL.M. Crpoenne u cBoicTBa MeTauioB. Du3nyeckue OCHOBBI
IacTUUeckoi aedopmanuu . yaebnoe mocobue / JIL.M. Kamyrkuna, C.J[. TIpokomkun, C.B.
JHo6arkun. — MockBa : MHUCHUC, 2003. — 37 c¢. — Tekcr : osmexTpoHHbIH [/
DNeKTpOHHO-OUOIMOTeUHAS cucremMa «JIanby» : [caiit]. — URL:
https://e.lanbook.com/book/117128 (nara ooOpamenus: 09.03.2023). — Pexxum goctyma: Juist
aBTOPH3. ITOJIb30BATEIEH.

5. 3emckoB, IO.I1. MarepuanoBenenue : ydeOHoe mocodome / FO.II. 3emckoB. —
Cankr-IlerepOypr : Jlamp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — Tekct
AIEKTPOHHBIH //  DnekTpoHHO-OMOMMOTeuHass cuctema «Jlamb» @ [caiit]. — URL:
https://e.lanbook.com/book/113910  (xara obparenus: 09.03.2023). — Pexum moctyna: as
aBTOPU3. TOJIH30BATEINIEH.



https://e.lanbook.com/book/115294
https://e.lanbook.com/book/117128
https://e.lanbook.com/book/113910

6. Iloptroii, B.K. JledekThl KpHCTAIIIMUECKOTO CTPOCHUS METAUIOB U METOJAbl UX aHalIu3a :
yuebnuk / B.K. IToptroii, A.. HoBukos, 1.C. I'onosun. — Mocksa : MUCHUC, 2015. — 508 c.
— ISBN 978-5-87623-856-6. — Tekcr : 31eKTpoHHBII // DIeKTpOHHO-OMOIMOTEeYHAsT CHCTEMa

«Jlanupy : [caiit]. — URL.: https://e.lanbook.com/book/69739 (mara ob6pamenus: 09.03.2023).
— Pexxum ocTyma: Ajst aBTOpU3. MOJIb30BaTEICH.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Kanun, b.A. ®usnueckoe matepuanoneaeHue [ Tekct] : Monorpadus dusuka TBEpaAOro
Tena. B 6 rTomax. Tom |I. Kamuan B.A  (pen.) M.. MHOU 636 c.
http://book.tr200.net/v.php?id=2073805

2. Aramupos, JL.B. ®usnko-mexaHM4YecKHe CBOWCTBA. VICIBITAaHUS METaNTMYECKUX
marepuaiioB [Tekcr]: yueOnoe mocobue / Arammpos JI.B., AmumoB M.A., babuues JLII,
bakupos M.b. nox 06-mieii penakuueit Mamaesoit E.W.Towm I1-111. 2010. 568 c.

3. GumnukuHa, B.A. MeToasl U cpeAcTBa aHAIUTUYECKOTO KOHTPOJII MAaTepHAalIOB:
XUMHYECKHE U PUBNKO-XUMHUUYECKUE METOBI aHATUTHIECKOTO KOHTPOJIS [ DIIEKTPOHHBINA pecypc|
. yuebHOe mocodbue / B.A. ®unnukuna, O.JI. Ckopckas, .B. MypaBbeBa. — DJIEKTPOH. AaH. —
Mocksa : MUCHUC, 2015. — 107 c¢. — Pexxum goctyma: https://e.lanbook.com/book/93647 —
3ari. ¢ 3KpaHa.

4. Menbanuenko, A.C. AHanu3 IaHHBIX B MaTtepuanoBeeHuu. Yacte 1 [DneKTpoHHBII
pecypc]: yuaebnoe nmocodue / A.C. MenpHHYEHKO. — DIeKTpoH. aaH. — Mocksa: MUCHC, 2013.
— 72 c.— Pexxum pocryna: https://e.lanbook.com/book/117168 — 3aru. ¢ 9kpaHa.

5. JluBanos, J[.B. ®usuka meramioB [Tekct] : yueOnuk s By3oB / Jluanos JI.B.
MuCHC. 2006. c. 280

6. Uepenuuuenko, B.C. Matepuanoseneuue[ Tekct]:yuebHoe mocobue / UepeqHUUIESHKO
B.C.M.2006. 751 c.

B) MeToan4yeckne yKazaHus:

1. 3aBamumun A.H., IlokauanoB B.B., XapuronoB B.A. Jluneiinble nedekTs
KpUCTAIIINYECKO-TO cTpoeHust metamuioB [Tekcr]. YuebHoe mocobue. Maruuroropck, MI'TY,
2000.

2. Tloxawamo B.B. Omnucanwe 3JIEMEHTApHOW SUYCHKH KPUCTALITMYECKOH PEIIETKH.
[Texcr] Marautoropck, MI'MA, 1998.

3. 3aBammmuH A.H. TlokawamoB B.B. Crepeorpaduueckue mpoekun [Texcr]
Marnurtoropck, MI'MA, 2000.

4. 3aamumuH A.H. [Tuddysus B metammax. [Tekcr] Marautoropck, MI'TY, 2008.

5. 3aBamumuH A.H. ®a3oBele mpeBpamieHHss B TBEPAOM COCTOSHUM. [Tekcr]
Marunutoropck, MI'TY, 2011.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHoe obecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neicTBuUS TULIEH3UU

MS Office 2007
Professional
7Zip cB000JTHO pacnpoctpansemoe [10 0EeCCPOYHO

Ne 135 o1 17.09.2007 0eccpouHO
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IIpodeccnonanbHble 6a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI

HasBanue kypca Ccolaka
denepanbHOE rOCyJIapCTBEHHOE OF0DKETHOE
yupexaenne «@Penepanbublii nHCTUTYT npoMbinuiernoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH»
WNudopmannonnas cucrema - EnuHoe OKHO gocryma K
MH(POPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

[Touckoras cucrema Axanemus Google (Google Scholar) JURL: https://scholar.google.ru/

HanmonanwHas HH()OPMAITMOHHO-aHATUTUYECKAS
cucreMa — Poccuiickuii MHAEKC HAy4YHOTIO LIUTUPOBAHUSA
(PMHII)
DsexkTpoHHas 0a3a mepuoanveckux u3manuii East View
Information Services, OO0 «MUBUCy

9 MarepHaJIbHO-TEXHHYECKOE o0ecneueHne U CIUILINHBI (MOTYJIs)

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

https://dlib.eastview.com/

MaTepHaJIBHO-TGXHquCKOC obecricucHue JUCIHMITIIIMHBI BKJIFOYACT:

1. YueOHast aynuTopus IS IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUIIA OCHAIIICHA:

- TEXHHUYECKUMH CpPEICTBaMH OOYdYEHUSs, CIIY)KallUMHU JUIS TIPEACTABICHUS Y4eOHOMH
uHpOpMaMK OONBIION ayTUTOPUU: MYJIBTHMEAMHHBIMH CPEICTBA XpPaHEHHs, IEpefadyd u
NpeJCTaBICHNs YIeOHOH HH(OpMAIIHH;

- CIICIMATN3UPOBAHHON MEOEIBIO.

2. YueOHast ayAuTOpHs UI IPOBEICHHS IIPAKTUIECKUX 3aHATHI OCHAIICHA:

- TEXHUYECKUMH CPEICTBaMH OOYYEHHs, CIY)XallUMH JJsl TPEICTAaBICHUS y4eOHOMH
uHbopManuy OOJBIIOW ayAWTOPUH: MYIBTUMEAMWHBIMU CPEICTBA XPAHEHUsS, NepeAadd |
npeACTaBiIeHUs yueOHOW HH(POPMAIIH;

- CIeLIMAJIM3UPOBAHHOM MEOEIIbIO.

3. YueOHas ayJUTOpHs ISl BBIITOJHEHHS KyPCOBBIX MMPOEKTOB (paboT) OCHAIEHA:

- KOMITbIOTepHO# TexHukou ¢ nakerom MS Office, ¢ noaxmouenuem k cetu «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA,

- CIeLIMAIM3UPOBAHHON MEOEIbIO.

4. YueOHas ayAuTOpHs Ui TPYNIOBBIX M MHAMBUAYAJIbHBIX KOHCYJIBTALUH, TEKYIIErO
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTeCTalliy OCHAIICHA!

- KOMIbIOTEpHO# TexHuKo# ¢ maketom MS Office, ¢ moakiroueHuem k cetu «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CPEy YHUBEPCHTETA,

- CTIeUAIM3UPOBAHHON MeOeIbIO.

5. Ilometienue AJisi CaMOCTOSITEIbHOM paOOThI OCHAIIEHO:

- KOMIbIOTEpHO TexHuKo# ¢ maketom MS Office, ¢ moakirouenuem k cetu «HTEpHET»
M C TOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCHTETA,

- CTIeUAIN3UPOBAHHON MeOeIbIO.

6. Ilomemenue I XpaHeHHs H TPOPWIAKTUIECKOTO OOCITYKMBAaHHS YIeOHOTO
000pyZI0BaHUS OCHAIIIECHO:

- CIIeIMATTU3UPOBAHHON MeOEIIbIO: CTEeNIaKaMHU 171l XpaHEeH!s y4eOHOro 000py0BaHuUS;

-MHCTPYMEHTaMH JIJIsl pEMOHTa Y4eOHOro 000py10BaHuUS;

- mkadaMu It XpaHeH!s y4eOHO-METOAMYECKON TOKYMEHTAIIUN U MaTePHAIIOB.
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[Tpunoxenue 1.

6 YueOHO-MeTOHYeCKOe o0ecleyeHrne cCaMOCTOSATeIbHOI PadoThl 00y4a0IIMXCS

ITo mucuummue «Teopust CTPOCHMSI MaTEPUAIIOBY IIPELYCMOTPEHA ayIUTOPHAS U BHEAYIUTOPHAs
caMmocTosiTeNbHast paboTa 00yJaroMMXCs.

6.1 AyautopHasi camMocTosiTeJibHasi padoTra CTYJCHTOB MpelroyiaraeT MOATOTOBKY K
BBITIOJTHEHUE KOHTPOJIBHBIX padoT.

6.2 BHeayauTopHasi caMOCTOsITeIbHasi padoTa oOy4arOIUMXCA OCYIIECTBISETCS B BHIE
M3yUYEHHS TUTEPATYPHI [0 COOTBETCTBYIOIEMY pa3zeiy ¢ MpopadOTKON MaTepuana K dK3aMeHy.

6.1.1 Hepeqenb BOIIPOCOB VI NOATOTOBKU K KOHTPOJIbHBIM ayIUTOPHBIM paﬁoTaM, 3a4eTy
H 3K3aMEcHaM

Bomnpockl K 3a4eTy N0 AMCIUIINHE

Kpucrannmueckoe crpoenne metauioB Kpucrammaeckas pemerka
Mopaenb METaJUIMYECKOr0 COCTOSHUS
[IpocTpaHcTBEHHAs pemerka
Tepmunsl bazuc penrerku
DneMeHTapHas s4eiika
Hucno aTOMOB Ha YEUKY
[Tonstue 6azuca
EnunnyHble BEKTOPHI pEeILIETKH
[TapameTtp peurerku. TpaHCaALMsA B KPUCTATUIMYECKON PELIETKE
Omnpenenenue napamerpa OLIK pererku, 3Has paauyc atoma R
Omnpenenenune napamerpa I'LIK pemerku, 3Has paguyc atoma R
KoopaunanyoHnHoe 4muciio
Omnpenenenue mwiotTHocTy yrnakoBku ais OLIK pemerku
Omnpenenenne miotHoctu ynakosku ['IK pemrerox.
[InoTHOCTH yIakOBKH
basuc kyOnueckux pemerox
[InoTHOYIIaKOBaHHBIE CTPYKTYPHI
CuMBOIIBI y311a, IPAMOM, INIOCKOCTH
NHeKC MmI0CKOCTH NPaBUIIO ONPEIETICHUS HHIEKCOB
KoMIuiekc miockocTel 1 HanpaBIeHUH
JleeKThl KpUCTAIITNYECKOTO CTPOEHUS
Bunst nedexron
Toueunsle neexTsl
Mexy3nus B KyOM4eCKHX pelieTkax
Onpenenenne pazmepa okTodipuueckoro Mexysnus B OLIK pemetke.
Omnpenenenne pasmepa okTodgpuueckoro mexysnus B I'LIK pemerke.
Onpenenenne pazmepa Terpasapuyeckoro mexysnus B OLIK pemetke.
Omnpenenenue pazmepa terpasapudeckoro Mexysnus B I'LIK pemerke.
Pacuer xonmyecTBa BakaHCH
PaBHOBeCHBIE 1 HEPAaBHOBECHBIE BAKAHCHHU.
DOHeprus o0pa3oBaHUs BaKaHCUI
HcTouHnKY 1 CTOKM BaKaHCHI
JIBr>keHue BakaHCU I
Mopens Openkens
Jluneitnsie nedexTs
KpaeBas nucnokanus



BunToBag nucnoxkanus

JBr>xeHue auCIoKamui

[Tnactuueckas nedopmarus ¥ IBHKEHUE TUCTOKAIIAN
OO6pazoBaHue 1 pa3MHOKEHHE JUCIOKAUI
YIpouyHEHHE METAIIOB

Oo6umaka Karpemna, cuna Ilaitepca-Habappo
JlucniepcHbie YaCTHUIbI U YIPOUYHEHHE METAJLIOB.
BnusiHue rpanun 3epeH Ha yIPOYHEHHE METAIIOB.
JIMCIIOKAIMOHHBIN MEXaHU3M 00pa30BaHUS TPEIIMHEI
[ToBepxHOCTHBIE 1e(heKThI

RBOooo~NORwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

BOHDOCBI K 3K3aMCHY 1 mo JAUCIHHITIINHE

Meramumueckoe COCTOSIHUE BELIECTBA.
DNEeKTpOHHAs TEOPUsI METAILJIOB.
Krnaccuueckast 1 kBaHTOBast MO/I€Tb CBOOOIHBIX JIEKTPOHOB
Tursl cBsI3el B KpUCTAILIAX.
Kitaccnueckas monens Merasuia.
KBaHTOBBIE MpeaCTaBIECHUS O METAIUNIMYECKOM COCTOSIHUM BELIECTBA.
TunuuHele CTPYKTYpbl METAJUIMYECKUX KPUCTAILIIOB.
Onpenenuts napamerp pemerku OLK.
Onpenenuts napamerp pemerku I'IK.
[Tnotnocts ynakoBku OLK u I'IIK pemeTox
HapucoBaTp kprcTauimuecKue pemeTk MeTalIoB.
TepmoauHaMuKa B MaTEPUAIOBEICHUH.
IIepBbIil 1 BTOPOM 3aKOHBI TEPMOJIUHAMUKH.
[TpaBuso ¢a3 ['m66ca. DazoBbie paBHOBECHS.
Brisectu npasuino ['n66ca.
PaBHOBecus B OTHOKOMIIOHEHTHBIX CHCTEMAX.
PaBHOBecus B AByXKOMIIOHEHTHBIX CHCTEMaX.
Tepmoaunamuka ¢a3oBbix nepexoos 1 u 2 poaa.
®da30Bble AMATPAMMBI, TUIIBI IHArPAMM.
N300pa3uth quarpaMmsl ¢ MOJIHOM pacTBOPUMOCTBIO.
N300pa3uth quarpaMmsl ¢ IOJTHOW HEPACTBOPUMOCTBIO.
N300pa3uth quarpaMmsbl ¢ HEMOJHON PaCTBOPUMOCTHIO.
Kpucrannu3zanus »XuJIKUX pacTBOPOB.
N3meHeHune sHepruy pu KPUCTAJUTU3AIINH.
Kputnueckuii 3apopiit. JHeprust 00pa3oBaHus KPUTHUECKOTO 3apO/IbIIIa.
Pasmep xpuTndeckoro 3apoasliuia.
Paccuurars pazmep KpUTHYECKOTO 3apO/IbIIIA.

CKopocCTb 3apOKJIEHHS, CKOPOCTh POCTa KPUCTAIIIOB.
Paccuntarh CKOPOCTB 3apOXKACHHUS.
Paccunrarh CKOpOCTB pOCTa KPUCTAIIOB.
I'oMOreHHO€E ¥ reTeporeHHOE 3apOKICHHUS.
MexaHu3M pocTa KpUCTAJUIOB, ABYXMEPHBIN 3apO/IbIII.
Kpucrannu3zamus 5BTeKTHYECKUX U APYTHX JBYX(Da3HbIX CIJIABOB.
JlenapuTHAST KpUCTAIIIU3ALIMS.
JIukBanys. 30HHas OYMCTKA.
YnopspoueHHble TBepIble pacTBOPHL. [Iponeccs! ynopsaaodueHus.
Omnpenenenne CTENEHN NMOPSIKA.
[IpoMexyTouHbIE COEAMHEHHUS.
®a3sl FOM-Pozepu, da3zer JIaBeca.
Paccunrtarh 251eKTpOHHYIO KOHIIEHTpaLKIo (a3
Huddysus B Merannax u criasax. 1 u 2 3akoHsl Ouka.
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ATOMHBINH MexaHu3M aAupy3un.

JIBroxeHnre aToMoB M K03 dunmeHT nuddy3un.

PacueT yacTOThI IEPECKOKOB IJIsl MEKA0Y3€IbHOI0 MEXaHU3Ma.
Pacyer yacTOThI EPECKOKOB JIJIs1 BAKAHCUOHHOT'O MEXaHU3Ma
dakTopsl, Biusomue Ha AudPy3uto.

PeaktuBnas nuddy3usi.

S dexr Kupkennanna.

Mertoap! uccienoBanus U Gy3uu.

Mertamnorpaduyeckuii, XUMUYECKUN, METOJT MUKPOPEHTT€HOCHIEKTPAIBHOTO aHAIN3A.
OxecnekTpockonus. ABTorpauiecKuii, CIEKTpaIbHBIA aHAU3.
Onpenenenus kodpduunenta 1udQy3un 1 SHEPTUN aKTUBALHH.

BOHDOCBI K 3K3aMCHY 2 1o JAUCIHHITIINHE

da3oBbIe IpeBpanicHus B TBEPAOM cocTossHUU. Kitaccupukanmst Gpa3zoBbIX MpeBpamieHui.
Kiaccuueckas Teopus 3apoKI€HUS U pOCTa.

O6ocHoBaTh hpopMyiTy cBOOOIHOIM SHEprUn AJist Pa30BOTO MPEBPAIICHU
Bnustaue ¢hopmbl 3apobliiia Ha KHHETUKY IIPEBpaILeHUs!.

N3menenne KpuCcTauIM4ecKor CTPYKTYphl METAJLIA IIPU HArpeBe.
Knaccudukanus npespaiieHuii o TUITy NepecTpOKU peIeTKy 1 1o poiau Juddy3uu.
MaccuBHbIE ITPEBPAILICHMUS.

KorepenTHble 1 BUAMAHIITETTOBBIE IPEBPALLEHUS.

MapTreHcuTHbIC TIpeBpaieHns. MapTeHCUuTHbIE (pa3bl B CTANAX.

Penbed u mopdonorus MmapTeHcuTa.

OOpaTHOE MapTEHCUTHOE MPEBPALLIEHUE.

KuneTnka MapTeHCUTHOTO NPEBPAILECHNUS.

Crapenue 1 TepMOAMHAMUKA CTAPSIILIUXCS CUCTEM.
KoHuenTpannonHas 3aBUCMMOCTb TEPMOAMHAMUYECKOTO IMOTEHIHAIIA.
MIOCTPOUTH

CnrHOmanbpHEIN pacnaf.

N3MmeHeHne KOHIIEHTpaluy Py pacnaie.

HuskoreMiiepaTypHbIil pacnan.

SdencTelii naK 1ByX(a3HbIi pacnaf.

JlepopmarimoHHOe cTapeHHe.

Crpoenue nonumepoB. da3oBble nepexo/pl B MOJIMMEpax.

MexaHu3M cTapeHus MOJIMMEPOB.

Heoprannueckue crekna. CTpyKTypa CUTaJIOB.

Kepamuueckue marepuainbl. CTpyKTypa KEpaMUYECKUX MaTepHalioB
KoMmo3unmoHHbIe MaTepraibl

6.2 BuHeayauTopHasi caMoOCTOsITe/IbHasi padoTra oOyd4aroIUMXCS OCYLIECTBISETCS B BHJE
M3Y4YEHUs JIUTEpPaTypbl IO COOTBETCTBYIOUIEMY pa3ziely C MpopaboTKoil Marepuana MO TeMaMm
JUCIUITAHBI

ONoGaRwWdE

DJNEeKTpOHHAs TEOPHUsl METAIJIOB.

Tunel cBsizel B KpUCTaJUIaX.

Knaccudeckas mojienp MeTasia.

[IpaBuno ¢a3 ['m06ca. @azoBbie paBHOBECHS.
PaBHOBecHs1 B OJJHOKOMIIOHEHTHBIX CUCTEMAX.
PaBHOBecHs B IByXKOMIIOHEHTHBIX CHCTEMaX.
da3oBble AUArpaMMBbl, TUITBI JHArPaMM.
Kpucranmuzamus >KuaKux pacTBOPOB.
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Pa3mep KpuUTHYECKOTO 3apOIbIIa.
['oMoreHnHoe 1 reTeporeHHOe 3apOKIACHHUS.
JleHIpuTHAS] KPUCTAILTU3AIIUS.

JIukBanusi. 30HHAasA OYUCTKA.
YnopsinoueHHbIe TBEepAbIe pacTBOpPHIL. IIporeccs! ynopsaoueHus.
[IpomMexyTouHbIE COeAMHEHHUS.

Huddysus B Metannax u crutaBax. 1 u 2 3akoHsl OuKa.
AToMHBII MexaHu3M Tudy3uu.

JIBm>keHne aToMOB U K03 purmert quddy3uu.

daxkTopsl, BaUsAOMKE Ha TudPy3uro.

PeaktuBHas quddyzus.

Dddexr Kupkennamna.

@da30BbIe NPEBPALIECHUS B TBEPIOM COCTOSHUH.
Knaccudukanus $ha3oBbIX MpeBpalieHHH.

Knaccruyeckas Teopus 3apoxaAeHUs U POCTa.

MaccuBHBIE TPEBPAIICHHUS.

KorepeHTHbIC U BUAMAHIITETTOBEIC IPEBPAIICHUS.
MapreHcuTHbIe TpeBpatieHus. MapTeHcuTHbIE (Da3bl B CTAIAX.
KuneTtrnka MapTeHCHUTHOTO MTPEBpAICHUS.

Crapenue 1 TEpMOJAMHAMUKA CTAPSIIUXCS CHCTEM.

V3MeHeHne KOHIIEHTPAIUH IIPH PacIajie.
HuskoremmnepatypHblil pacnia.

SluencTolil uian qByXa3HbIi pacna.

JlepopmarimoHHOe cTapeHue.

Crpoenne nomrmepoB. Da3oBbie IEPeXoabl B MOJIMMEPAX.
MexaHu3M cTapeHHsl MOJTUMEPOB.

Heoprannueckue crexia. CTpykTypa CUTAILIOB.

Kepamuueckue marepuainsl. CTpyKTypa KEpaMUYECKUX MaTepHalIOB

KOMHO?;I/IHHOHHBIG MaTcpHralibl



[Tpunoxenue 2.

7 OueHouYHble cpeacTBa ANA NPoBeaeHUA NPOMEKYTOUHON aTTecTauumn
a) MNnaHupyemble pe3ynbTaTbl 06yuYeHUA U OLLEHOYHbIEe CpeacTBa
NPOMEXKYTOUHOM aTTecTauumn:

ANA  nposBegeHun

CTpyKTypHBIii
JJIEMEHT
KOMIETEHIIUN

IInanupyemsble
pE3yIBTaThI
o0yueHUs

O1ieHOYHBIC cpe€acTaa

[IK-11: Croco6

CH MMPOBOJUTH MCCJICHOBAHUS NJIA BBISABJICHNUC NIPUYNH 6pa1<a MAaTcpuajioB U H3Il€.]'1PII>i 13 HUX

IK-11.1

[IpoBenenue
BBIOOPOYHBIX
TOHKHX
(buzmueckux
HCCIIEI0OBaHUI
W3],
M3TOTOBJICHHBIX
B CJIO’KHBIX
mporeccax
TEPMUYECKOTO
MPOU3BO/ICTBA, B
LEIIAX
BBISIBIICHYIS
CKPBITBIX
ne(eKToB

CTPYKTYPBI;

ITepevyens TeopeTHYECKNX BOMPOCOB K 3a4eTy
Kpucrannnueckoe crpoenne MmeramioB Kpucramnnyeckas pemeTrka
Mozenp METaIITHIECKOTO COCTOSHUS
IIpocTpancTBeHHas peleTka
Tepmunsl bazuc pemetku
DOneMeHTapHas s4deiika
UYucno aToMOB Ha sSTYUEUKY
[TonsiTue 6a3uca
EnvHuYHBIE BEKTOPBI PELLIETKH
[Tapamerp pemerku. TpaHcaauus B KpUCTAUIMUECKOW pelIeTKe
Omnpenenenne napamerpa OLIK pemeTku, 3Has paguyc atoma R
Onpenenenne napamerpa I'LIK pemerku, 3Has panuyc atoma R
KoopaunannonHoe gmcio
Onpenenenue miaotHocty ynakoBku aiis OLIK pemerku
Onpenenenue miuotHocty ynakosku 'K pemetok.
IT10THOCTP yIIaKOBKH
baznc kyOnueckux penreTok
ITroTHOYTIaKOBAaHHBIE CTPYKTYPBI
CuMBOJIBI y371a, IPSIMOH, IIIIOCKOCTH
WHaeKce I0CKOCTH MPaBUIIO ONIPEAEICHHs MHIIEKCOB
Kommekc minockocTeit 1 HanpaBiIeHuit
JleheKThl KPUCTAIUTMYECKOTO CTPOSHUS
Buner nedexron
Toueunsie neeKThI
Mexy3mus B KyOMUeCKuX pemeTkax
Onpenenenue pazmepa okTodiprueckoro Mmexysnust B OLIK pemetke.
Onpenenenue pazmepa okrodipuueckoro mexxysnus B I'LIK pemierke.
Onpenenenue pazmepa terpadapuueckoro Mmexysiaus B OLIK pemerke.
Onpenenenue pazmepa terpadapuyeckoro mexysius B I'LIK pemerke.
Pacuer xonuuecTBa BakaHCHIL
PaBHOBecHBIE 1 HEPABHOBECHBIE BAKAHCHH.
DHeprust 00pa3oBaHUs BaKaHCHI
HcTouHNKY ¥ CTOKHM BaKaHCUH
JBr>keHnEe BaKaHCHUI
Moaens @penkens
Jlunelinbie neQeKThI
KpaeBas nucnokanus
BunroBas quciaokamnus
JIBYOKeHUE TUCITOKALIMI
[Mnactuyeckas nedopMariusi U ABMKCHUE TUCITOKAIIUH
OO6pa3oBanue U pa3MHOKEHUE AUCIIOKAITHNA
YpouHeHne METalIoB
Obnaxa Karpenna, cuna Ilaiiepca-Habappo
JucnepcHble YaCTUIIBI U YIIPOUHEHHUE METAIIIOB.
BiusiHue rpaHull 3epeH Ha yIIPOUHEHUE METaJIJIOB.
JluciiokanmoHHbI MeXaHU3M 00pa30BaHUS TPEITHEI
IToBepeHHbIE nehEKTHI

IlepeyeHb TeopeTHYECKUX BONPOCOB K IK3aMEHAM:
1. Merannu4eckoe COCTOSIHUE BEIECTBA. DIIEKTPOHHAS TEOPUS METAILIOB.
Kiaccuueckast 1 KBaHTOBast MOJIC)Ib CBOOOTHBIX 3JICKTPOHOB. THIIBI CBs3EH B




CTpyKTypHBIH
JJIEMEHT
KOMIETEHIIUN

[Inanupyemsbie
pe3yibTaThl
o0yueHUs

OneHoYHBbIE CpeCTBa

KpHUCTaJUIax.
2.Knaccuyeckass Mojenb MeTauia. KBaHTOBBIE IPEACTABICHHS O
METAIUIMYECKOM  COCTOSIHUM  BEILECTBA. Tunuaasle  CTPYKTYpPHI

METaJUIMYECKUX KPUCTAUIOB. TepMOJMHAMHKAa B MaTEPUAIOBEACHUM.
[lepBbIii 1 BTOPO# 3aKOHBI TepMOAMHAMUKH. OOIINE yCIOBUS PaBHOBECHS
cucreM. IlpaBmio ¢az ['mbbca. da3oBeie paBHOBecHs . PaBHOBecHs B
OJIHOKOMIIOHEHTHBIX CHCT€Max. PaBHOBeCHMSI B JIBYXKOMIIOHEHTHBIX
CHCTEMAX.

3.Tepmonunamuka (a3oBbix mepexonoB 1 u 2 poaa. ®a30Bbie AuUarpaMMal,
THIIBI quarpaMm. Kpucramnmzanus ;xuIKUX pacTBOpoB. MI3MeHeHne sHepruu
npu Kpuctamnuzanud. Kputudeckuit 3apopaplm. ODHeprus oOpa3oBaHUs
KpUTHUYECKOTO 3aponpimia. Pasmep kputnmyeckoro 3apopsiimia. CKOpocTb
3apOXKACHUS, CKOPOCTh POCTa KPHUCTAJUIOB. ]'OMOT€HHOE M IE€TEpOreHHOE
3apokaeHUd. MexaHu3M pocTa KPUCTALIOB, JBYXMEPHBIM 3apOJBbIIL.
Kpucramnuzanusi 9SBTEKTUYECKHX U JAPYIHX JABYX(a3HBIX CIUIABOB.
HennputHas KpUCTaJUIA3aLMSL. JIukBanus. 3oHHas OYHCTKA.
VYnopsipoueHHble  TBepable  pacTBOpbl.  I[Ipomeccsl  ynopsimodeHwus.
Onpenenenve creneHu mnopszaka. IIpomexyTounsle coeauHeHus. Paszbl
Om-Pozepu, ¢dassr JlaBeca. [Jquddys3ns B Meramnax u craBax. 1 u 2
3akoHbl @uka. ATOMHBIH MexaHuW3M auddy3un. [IBmkeHne aToMOB U
kodpduiment  auddy3uu.  Pacyer  4acTOTBI  MEPECKOKOB  JUIA
MEXIOY3€JIBbHOTO  MeXaHu3Ma. PacdeT 4acTOTBl IIEPECKOKOB I
BaKaHCHOHHOTO MexaHuzMa @DakToppl, BiusAmMe HAa JUPPY3HIO.
PeaktuBHas nmuddysus. Dddexr Kupkenmamia. MeToasl HCCIeIOBaHHUS
T Py3nu. Merannorpadguueckui, XMMHUYECKHUH, METOJ
MHKPOPEHTTEHOCTIEKTPAIbHOTO aHaJIN3a. OXecneKTpOCKOIHSL.
ABTorpaduveckuii, CeKTpaitbHbIN aHamu3. OnpeneneHus xodddumnmrenTta
TupPy3un u dHepruM aktuBanuu. Da3oBble MpeBpamieHHss B TBEPAOM
cocrossHnn. Kraccudukanus ¢a3oBeix mpeBpameHuii.  Kiaccuueckas
TEOpHUs 3apOXKICHHUS W pocTa. BrusHUE (OpMBI 3apojbliia HA KHHETHKY
npeBpaileHus. M3MeHeHne KpUCTAIMYECKOM CTPYKTYyphbl METaula IIpH
HarpeBe. Knaccudukanus npeBpaiieHuid Mo THITY TIePECTPONKH PEIIeTKH U
mo pomu auddy3un. MaccuBHBIE TpeBpaleHUs. Korepentusle u
BUIMAHIITETTOBBIE  MPEBPALLICHUS. MapreHcuTHbBIE  OpEeBpalleHUs.
Maprencutabie ¢a3pl B cransix. Penbed u mopdonorust mapreHcura.
OOpaTHOe MapTEHCUTHOE TMpeBpamieHre. KWHeTHKa MapTEeHCHTHOTO
npeBpaiieHusi. CTapeHHe W TEpPMOJMHAMUKA CTAPSALIUXCS CHCTEM.
Konnenrparuonnas 3aBUCUMOCTh TEPMOJAWHAMHYECKOTO TMOTEHIHANA.
CouHOomanpHBIM pacman. VI3MeHeHWe KOHICHTpallud TIPH  pacmlaje.
HuskoremnepatypHsiii  pacnian. SueucTslii wim  AByX(asHBIA pacmaf.
Jedopmanmonnoe crapenue. Ctpoenue noianMepoB. Da3oBbie mepexopl B
nojuMepax. MexaHu3m cTapeHusi noiaumepo. Heopranuueckue crexia.
Crpykrypa  curamioB.  Kepamuueckune — marepuansl.  CTpykTypa
KepaMHYECKHUX MaTepHaioB. KOMIO3UIIMOHHbIE MaTEpHaIbl

IlepeyeHb NpaKTUYECKHUX 3aJaHUI K IK3aMeHaM

Onpenenenne napamerpa OLK pemerkn, 3Has paxuyc atoma R

Onpenenenne napamerpa I'LIK pemrerku, 3Hast paguyc atoma R

KOOpZ{I/IHaHI/IOHHOC YHUCJIO

Onpenenenue miotHocty ynakosku g OLIK pemerku

Onpenenenue miotHocTy ynakosku ['TIK pemeTok.

Ornpenenenue pamepa okTodipuueckoro mexysnust B OLIK pemetke.
Omnpenenenne pazMepa okTodapudeckoro Mexysnus B ['TIK pemrerke.
Onpenenenne pazmepa Terpadapudeckoro mexysius B OIK pemeTke.
Omnpenenenne pazMepa Terpadapuieckoro Mexysus B LK pemetke.

Pacuer xonuuecTBa BakaHCUI

Pacyer pazmepa KpUTHYECKOTO 3apOJIbIIIa MPU KPUCTAIITN3ALUN




CrpyxrypHbiil | [Inanupyemsie OLieHOYHBIE CpeICcTBA
JJIEMEHT pe3ynbTaThl
KOMIIETCHIIUU o0yueHUs

HacToTa NEPECKOKOB JIs1 BAKAHCUOHHOTO MEXaHM3Ma.

HacToTa NEPECKOKOB JJIs1 MEXKY3E€IbHOIO MEXaHU3MA.

JBmxenne aToMoB 1 kodddurmert auddy3nn s

IlepBblil 3aKOH TEPMOJUHAMUKHA

BTopoii 3aKk0oH TepMOAMHAMUKHA

[IpaBumo da3 ['md6ca

[MpeBpamenns mpu OXJIAKICHAN B CTAIN C copepxkaHueM yriepona 0, 4%
[IpeBpalieHus Mpy OXJIAKICHAU B CTAU € cojepkanneM yriaepona 0,45% 1.
[TpeBpateHus npu oXJNaXXJIEHUH B CTaJIH ¢ coaepxanueM yriepona 0,5%
IIpeBparienus npyu oxnaxIeHUU B CTalU ¢ coepkanueM yraepoaa 0,01%
[MpeBpamenus mpu OXJIAKICHUN B CTaIN C coaepxanueM yriepoaa 0,02%
[TpeBpamenus mpy OXJNKIECHUN B CTAJIH C coaepxkaHueM yriepona 0,9%
[TpeBpamenus mpy OXJIXKIECHUN B CTAJIH C COAEpKaHueM yriepona 1,2%
[TpeBpamenus mpu OXIXKIECHUN B CTAJIH C coaepkanueM yriepona 0,95%
ITpeBpamenus mpu OXJIAKICHUN B CTAJIN C COAepX)aHueM yriepoaa 1%
IIpeBpamenns npu oXIaxIeHUN B CTAIIU C cofepkanueM yraepoaa 0,35%
IIpeBpatienns npyu oXIaxICHUU B CTANIU ¢ cojieprkaHueM yriaepona 0,1%
IIpeBpatienys npu oXIaxaACHUN B CTANIU C cofeprkaHueM yriepona 0,24%
IIpeBpatienns npu oXIaxaACHUN B CTANIU C cofeprkaHueM yriepona 0,24%
IIpeBpamienys npyu oXIaxICHUU B CTAJIU ¢ cojieprkaHueM yriaeposa 0,3%
IIpeBpamienys npyu oXIaxICHUU B CTANIU ¢ cojiepkaHueM yriaeposa 0,3%

6) MopaaoK npoBeAeHUA NPOMENKYTOUHOM aTTecTalumn, NoKasaTeIn U KpUTEPUUN OLLEHUBaAHUA:
MpomerKyToUHanA aTTecTaumns No gucumnnanHe «Teopusa CTPOEHNA MaTepmnanoB» BKAKOYaET
TeopeTnyeckne BonpocChl, NO3BONAOLME OLEHUTb YPOBEHb YCBOEHUA 06YYaOWMMNCA 3HAHUN, U
NpaKTMYeCcKne 3a4aHuA, BbiABAAIOLWME CTENeHb CGOPMUPOBAHHOCTU YMEHUIM M BNALEHUN U
nposoauTca B opme 3a4eTa M ABYX IK3aMEHOB.

3ayeT N0 AaHHOM AUCUMNAMHE NPOBOAMUTCA B YCTHOW popMe No BONPOCAM, OTHOCALLMMCA K
NEeKLUMOHHOMY MaTepuany U NPakTUYECKUM 3aHATUAM.

MokasaTenun u KpUTEpUM OLLEHMBAHUA:

— Ha OLUEHKY «3a4TeHO» — 0OyYatoLWMINCA LEMOHCTPUPYET BbICOKUIM YypOBEHDb CHOPMMUPOBAHHOCTH
KOMMETEHL M, BCECTOPOHHEE, CUCTEMATUYECKOE U INyBOKoe 3HaHWe y4yebHOro matepuana,
cB06OAHO BbINONHAET NPAKTUYECKMNE 3aaHWNA, CBOOOAHO ONepupyeT 3HAHUAMU, YMEHUAMM,
NPUMEHSET UX B CUTYaLLUAX NOBbILLIEHHOM CIOXKHOCTMU.

— Ha OLLEeHKY «He 3a4TeHOo» — 06yYatoWwmmnca 4eMOHCTPUpPYET 3HaHMA He bonee 20% TeopeTnyecKkoro
MaTepurana, AONYCKAET CYLLECTBEHHbIE OWMOKM, HE MOMKET NOKA3aTb MHTE/IEKTYA/IbHbIE HABbIKM
peLeHMA NPOCTbIX 3a4ay.

OK3amMeH Mo AaHHOM AMCLUNAMHE NPOBOAMTCA B YCTHOM hOpMe Mo 3K3aMeHaLMOHHbIM Bunetam,
KaKAbl U3 KOTOPbIX BKKOYAET TEOPETUYECKMUE U MPAKTUYECKME BOMPOCHI.

MokasaTtenun n KpUTepumn OLLEHMBAHUA IK3aMeHa:

— Ha OLEHKY KOTIMYHO» — 0OYyYaoLWMINCS AEMOHCTPUPYET BbICOKNIA YPOBEHb CPOPMMUPOBAHHOCTH
KOMMETEHLUMIN, BCECTOPOHHEE, CUCTEMATUYECKOE U rNyboKoe 3HaHUe yyebHoro matepuana,
cBOOOAHO BbINONHAET NPAKTUYECKUE 3aaHUNA, CBOOOAHO ONepupyeT 3HAHUAMU, YMEHUAMM,
NPUMEHSET UX B CUTYaLLUAX NOBbILLIEHHOM CIOXKHOCTM.

— Ha OLEHKY «XOpPOoLWOo» — 0byyatoWmniica 4eMOHCTPUPYET CpeaHMN YPOoBEHb CHOPMUPOBAHHOCTH
KOMMETEHLMIA: OCHOBHbIE 3HAHUA, YyMEHMA OCBOEHbI, HO AONYCKAOTCA HE3HAYMTE IbHbIE OLINOKK,
HETOYHOCTM, 3aTPYAHEHMA MPU AaHAIMTUYECKUX OMNepaLmAX, MEPEHOCE 3HAHUI U YMEHWUI Ha HOBbIE,
HeCcTaH4APTHbIe CUTyaLUu.

— Ha OLLEHKY «YyA0BAETBOPUTENIbHO» — 0OYyYatoLWMICA AEMOHCTPUPYET NOPOroBblii YPpOBEHb
cPOPMMPOBAHHOCTN KOMNETEHLMIA: B XO4E KOHTPOJIbHbIX MEPONPUATUIN AOMNYCKAOTCA OWNOKM,




NPOSBAAETCA OTCYTCTBME OTAENbHbIX 3HAHUI, YMEHWUI, HAaBbIKOB, 0OY4YatOLWLMNINCA UCNbITbIBAET
3HaAYUTE/IbHbIE 3aTPYAHEHMA NPU ONEPUPOBAHNUM 3HAHMAMM U YMEHUSMU NMPU UX NEPEHOCE HA HOBbIE
cuUTyaumu.

— Ha OLEHKY KHeyA0BNEeTBOPUTEJIbHO» — 0OyYaloLWmiica 4eMOHCTPUPYET 3HaHUS He bonee 20%
TEopeTMYecKoro matepumana, 4ONYCKaeT CyLeCcTBEHHbIE OWMOKKN, HE MOXKET NOKa3aTb
WMHTENNEKTYa/ibHble HAaBbIKN PeLLleHNs NPOCTbIX 3a4au.



